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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma no unpopmatuke (yriyOnEHHBIA YPOBEHb) HA YPOBHE CPEIHETrO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanus, npeacraBieHHbix B @I'OC COO, a takxke (enepanbHOil paboueit
IPOrpaMMbl BOCITUTAHHS.

[IporpaMmMa mo wuHpoOpMaTHKEe AT MPEACTABICHUE O IIeNAX, OOIIel
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npenmera «MubopmaTuka» Ha yriyOJIEHHOM YpPOBHE, yCTaHaBIMBAET
00s13aTeTbHOE PEIMETHOE coJiepKaHue, peaycMaTpUBaeT ero
CTPYKTYPUPOBAHHE IO pa3ziejiaM U TeMaM Kypca, ONpEAeIIIeT pacupeieI€HUE ero
no Kjaccam (rojiaMm M3y4deHus ), 1a€T MpUMEPHOE pachpeiesicHue y4eOHbIX YacoB
N0 TEMAaTUYECKUM pasfenaM Kypca U PEKOMEHIYeMYI0 (IpUMEpPHYIO)
[OCIEAOBATEIbHOCTh  MX  M3y4€HUS C  y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEN 00yYaroIUXCsl.

[TporpamMma 1o nH(pOpMaTHKE ONpEAEIIeT KOIUUECTBEHHbIE U KaueCTBEHHBIE
XapaKTEepUCTUKHN y4eOHOro MaTepuaia JUisl KaKJoro roja U3y4eHus, B TOM YHUCIIe
JUISL COAEPKATEIbHOTO HAIOJHEHHUs] Pa3HOro BHJAa KOHTPOJS (MPOMEKYTOYHOU
aTTeCTallH oOyyarouxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX pabor,
roCyAapCTBEHHOW UTOTrOBOM arrectanun). [Iporpamma no nHpopmaTuke siBisieTCs
OCHOBOM JJIi COCTABJICHUSI AaBTOPCKUX YYEOHBIX MporpaMM U Y4eOHUKOB,
NOYPOYHOIO IJIAHUPOBAHUS Kypca YUUTENIEM.

HNudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAyYHOW JOUCUUIUIMHBI, HW3ydaromei
3aKOHOMEPHOCTH MPOTEKAHUSI U BO3MOXKHOCTH aBTOMATHU3alMA HHPOPMAITMOHHBIX
IPOLIECCOB B Pa3IMYHbIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  TPUMEHEHHs]  WHMOPMATHKU, TPEXKAE  BCEro
MH(OPMAIMOHHBIE TEXHOJOTHH, YIIPABIIEHNE U COLIMANIbHYIO cepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HMHPOPMATHKH ©  HWH(DOPMAIMOHHOU
JESITEIbHOCTH.

Kypc uHbopmaThku Ajis ypoBHS CpeIHEro OO0IIero oOpa3oBaHUS SBISICTCS
3aBEpUIAIOIIUM 3TallOM HEMPEpPHIBHONW MOATOTOBKM OOydarlomuxcsi B 00JacTu
UHPOPMATUKA U WH(OPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha coJiepKaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO OOIIET0 0Opa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  TMpUMEHEHUs  MHGOPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUUECKOE OCMBICICHHE, MHTEPIPEeTalni0 U 0000IIeHNe
ATOTO OIBITA.



Pesynbrarel  yriyOn€HHOrO  YpOBHS ~ HM3y4eHHS y4yeOHOro MpeaMera
«Uudopmartukay OpUEHTHPOBAHBI HAa TOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieaywneil npodecCUOHATIBHOW JIEITEIbHOCTH KAaK B paMKax JIaHHOU
MpeIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B CeOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMHM, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHas 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aWMOCBSI3€H, CTOCOOHOCTH JEMOHCTPUPOBAThH PA3INYHBIC TTOIXO/IbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJIA U3y4aeMOU NpeIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl KCIOJIb30BaHHUS METOJOB M HMHCTPYMEHTapusi JaHHOMN
IpEeIMETHON 00JIacTH;

HaJIM4ME MPEACTABICHUN O AAaHHOW MPEAMETHOW O00JIACTHM KaK ILIEJIOCTHOM
TEOpUU (COBOKYIMHOCTU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00ECIEeYnBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3alusax  MOpo(eccCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMalnnoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHBIE H
MalIMHHOE O0O0y4Y€HUE, MPOMBIIIICHHBIM WHTEPHET BEIIEW, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpENEIEHHOIO PEECTPa, TEXHOJOTHH BUPTYAJIbHOW WU
JIOTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHas 1enb u3ydeHusi yuyeOHoro mnpeamera «MHpopmatuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero olmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIEro pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIMH 00ydYaromerocs, €ro
TOTOBHOCTH K JKM3HU B YCIIOBUSIX Pa3BUBAOILErOCs MHPOPMAIIMOHHOTO 00IIeCTBa
Y BO3pACTAIONICH KOHKYPEHIMM Ha pbIHKE TpyAa. B CBS3M C 3TUM H3ydyeHHUE
uHpopmatuku B 10—11 knaccax OMKHO 00€CIEUUTD:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
UHOPMATUKH, HWHPOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMEHHOM OOIIECTBE;

c(OpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

c(OpMHPOBAHHOCTh YMEHHMM pa3iau4arh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJIBI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLIEHHUBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIO;



cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUM  WHGOPMAIMOHHBIX
TEXHOJOTMM Ha JKU3Hb 4YeJNOBeKa B OOILIECTBE, MOHHUMAHHME COLMAILHOTO,
HYKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHUIMYECKOr0, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIUUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHUH;

MPUHATUE TPABOBBIX U 3TUYECKHUX ACTICKTOB HH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOJEH, BOBICYEHHBIX B CO3JJaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, pACIpOCTpaHEeHHE HH(OpMAIUY;

CO37[aHHE YCIIOBUM MJisi pa3BUTHUSL HABBIKOB y4E€OHOHM, MPOEKTHOM, HAy4HO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

B conepkanun ydeOHoro mpeametra «MHpopmMaTHka» BBIACISIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIBIOTEPOB U JIPYTUX JJIEMEHTOB LU(PPOBOTO OKPYKEHHS, BKIHOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetTd VHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopermueckue OCHOBBI HH(pOPMATHKH» BKIIOYAET B ceOs
MOHATUMHBIMA anmapaT HWHPOPMATUKH, BOMPOCH KOJAMPOBAHUS UH(POpMAIUH,
u3MepeHus MHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMIIBIOTEPHOT'O MOJIETUPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME» HAIPABICH HAa pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pab0TKy alTOPUTMOB U OIIEHKY MX CIIOKHOCTH,
dbopMUpOBaHHUE HABBIKOB peaIU3allMU MPOrpaMM Ha sI3bIKax MpPOrpaMMHUpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMM»  IOCBALIEH  BOIIPOCAM
npuUMeHEeHUsT MHGOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTu30BAHHBIX B MPUKIAIHBIX
MPOTrPaMMHBIX MPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3aJa4ax aHaJIM3a
JAHHBIX, HMCMOJB30BAaHUIO 0a3 JaHHBIX W 3JIEKTPOHHBIX TaOMUL [Jis pEeLeHUs
MPUKJIAIHBIX 3a]1a4.

B npuBenénnom nanee coaepxkanuu ydueOHoro npeamera «Hbopmatrka
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMbI, KOTOpPbIE HE BXOJAT B
00s13aTeNIbHYIO0 TTPOTpaMMy OOyYEeHUsI, HO MOTYT OBbITh MPEAJIOKEHBI ISl U3yUCHUS
OT/ICJIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YyYaIOIIUMCSI.

YrnyOnéHHpld  ypOBeHb U3Y4YeHUS WH(POPMATUKH PEKOMEHAYETCS ISt
TEXHOJIOTUYECKOTO  MpOQuUisi, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
UHOOPMAITMOHHYIO Ccephl ACATENBHOCTU. YTIIYOJIEHHBIH YpOBEHb W3YUYEHUS
uH(popMaTUKKU 00ECIIEYMBAET: MOATOTOBKY OOYyYarolIMXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JacTH HWHOOPMAIMOHHBIX TEXHOJOTUHA W WHXKCHEPHBIC
CHEIUATBHOCTH, Y4YacTHE B MPOEKTHONM M WCCIENOBATEIHCKOW JESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpacid HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIMMIHNA/IAX U Cllaye
EnuHoro rocyiapcTBEHHOTO dK3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpeesiax OJHOTO roja oOydeHus
MOXET OBITh M3MEHEHAa MO YCMOTPEHHUIO YYHUTENS TPH TMOATOTOBKE pabouei
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKCiI0 YacoB, PEKOMEHOBAHHBIX JIJIs1 U3ydeHUs UHHOPMATUKU — 272
yaca: B 10 kimacce — 136 yacoB (4 yaca B Heziento), B 11 kimacce — 136 gacoB (4 yaca
B HEJEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

HugpoBasi rpaMOTHOCTH

TpeGoBaHus TEXHUKM O€30MAaCHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU [IU(DPOBOTO OKPYKEHUSI.

[TpuHIUIIBEl pabOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPAMMBI  TIPOIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJTrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMOIIbI0 IUH. KOHTpOJIephl BHEMIHUX YCTPOUCTB. [IpsAMON 1OCTYN K TaMSITH.

OCHOBHBIE ~ TEHACHUUHU  PA3BUTHUS KOMIIBIOTEPHBIX ~ TEXHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUA. MHoromnponeccopHbie CHUCTEMBI.
CynepkoMmnbloTepbl. PacnipenenéHHble BRIYUCIUTENBHBIE CUCTEMBI M 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BcrpoenHnslie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEC TPOU3BOJICTBA.

[IporpammHoOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTEM. Bubl
nporpaMMHOro obecrnedyeHuss U UX HazHaueHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpocTB. IlapamnenbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmMHoe obOecrnieueHue. OmnepalMOHHBIE CUCTEMBI. Y THIIUTHI.
Hpaiieppl  ycTpoicTB. HMHCTamnsiuuss ¥ AEUHCTAUISIUUA — [POrPAMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelleHUss U UMEHOBaHUS (aijIoB B
nosroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[Iporpammuoe obecniedenue. JIuneH3upoBanmue MpOrpaMMHOTO 00ECTICUCHHUSI
u uudpoBeix pecypcoB. IlpompuerapHoe u  CBOOOJHOE MOPOrpaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE UCIIOIb30BaHUE MTPOTPAMMHOTO
obecrieueHuss u 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOJATeILCTBOM Poccuiickont denepanuv 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
MIPOTPaMMHOT0 oOecTieueHuUs U TU(PPOBBIX PECYPCOB.

[IpUHIMIIBI TOCTPOCHUS U anmnapaTHbIe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cetb UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTOKOIIBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha mojcetm ¢ moMouipto Macok mnoxacereil. CereBoe
agMuHUCTpUpoBaHue. [loydeHrne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHKEHUS
MAKETOB.

Buner  nmestenbHoctn B cetu  HMaTepHer.  CepBucel  HMHTepHeTa.
['eonnopMaImoOHHBIE CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarucTpaseil), ”HTEpPHET-TOPTOBIIsA, OPOHUPOBAHUE OMUIETOB U TOCTHHHUIL.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaIbHBIE CETH —
OpraHu3alysl KOJUIEKTUBHOIO B3aMMOJEUCTBHS M oOMeHa JaHHbIMU. CeTeBoi
ATUKET: NpaBHja NOBEACHUS B KubepmpocTpaHcTBe. [IpobieMa nmoammHHOCTH
nosydyeHHoM nHpopmanuu. OTKpbITEIE 00pa30BaTeNbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJoruil. O0uue mpobsieMbl 3aiuThl
uHpopMaluu u  uUH(popmanuoHHOW  Oe3omacHoctu. CpeacTBa  3alUTHI
UHpOpPMallMl B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATU3MPOBAHHBIX
uHPOpMAIMOHHBIX ~ cucTeMmax. IIpaBoBoe obOecmeueHue WHGOPMALMOHHON
0€30MacHOCTH.

[IpenoTBpanieHue  HECAHKIMOHMPOBAHHOIO  JOCTyNa K  JIMYHOHM
KOH(QUACHIMAIBHOW MH(POpMAIUK, XpaHsIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHoOe oOecreyeHrue U CrocoObl
OOppOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laposbHas 3anmra apxusa.

MudpoBanue naHHBbIX. CUMMETpPUYHBIE U HECUMMETPUYHBIE IIUQPHI.
[Mudper npoctoii 3amensl. [ludp Leszaps. [udp Buxenepa. Anroputm
mmdposanust RSA.

Teopernueckue 0CHOBBI HH(pOPMATHKHI

Wudpopmanus, nanHsle U 3HaHUs. VIHQOpMaLMOHHBIE MPOLIECCH] B MPUPO/IE,
TEXHHUKE U OOIECTBE.

HenpepriBHbIE M JAMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpeTU3aluy MH(opManuu, NpeAHa3HAYEHHOW ISl XpaHEHHWs, Nepelayud u
00paboTKH B IM(PPOBBIX CUCTEMAX.

JIBonuHoe KoaupoBaHHWE. PaBHOMEpHbIE M  HEpPaBHOMEDHBIE  KOJBI.
JlexonupoBaHue COOOUIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @ano. IlocTpoeHrne OMHO3HAYHO NOEKOAMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnMHUIIBI M3MEpEeHHs KoMuecTBa HHPopMauuu. AnpaBUTHBIA MOAXOM K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumciieHusi. Pa3BépHyTas 3amuch LEJIbIX W APOOHBIX YHCENl B
MO3UIIMOHHON cucTeme cuucieHusi. CBoWCTBa MO3UIIMOHHOW 3aluCH YuUCa:
KOJIMYECTBO UG B 3alUCH, MIPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepPEBOAA 1IEJIOTr0 Yucia u3 P-u4HON cuCcTeMbl CUMCIICHUS B
JECATUYHYIO. AJTOpPUTM MepeBOAa KOHEUHOW P-w4HON Opobu B NECATUUHYIO.
ANTOpUTM NEpeBOJA LIEJIOT0 YHUCIA U3 ACCATUYHOW CHCTEMBl CUUCIECHHS B P-
nuyHyro. [lepeBox koHewHOU pgecaTuyHOW npobu B P-uunyro. J[BowuHnas,
BOCbMEpPUYHAs U IIECTHALATEPUYHAs] CUCTEMbl CUUCIIEHUS, CBSI3b MEXAY HUMHU.



ApudmMernueckue ornepanydd B TO3UITMOHHBIX CHUCTEMAaX CUUCIEHUS. TpoudHas
YpaBHOBEIIIEHHAS! CUCTEMa CUUCIICHUS. JIBONUHO-/IeCITUYHASL CUCTEMA CUUCIICHUSI.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnoGaiiTHBIE KOIUPOBKHU.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  m3oOpaxkenuit. OueHka  HHPOpMAIIMOHHOTO  00BEMa
rpaU4IeCKuX MaHHBIX MMPY 3aJIaHHBIX pa3penieHuH U TITyOnHe KOIUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmartbl rpaduyeckux (ailios.
Tpé&xmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMALMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
MIPU 33JIaHHBIX YAaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHMWs. BpIcka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOiauIbl MCTUHHOCTH. JlorMueckue BBIPAKEHUS.
Jlornueckue TtoxzaecTBa. JlOKa3aTeabCTBO JIOTMYECKUX TOXKIECTB C MOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBaAMHU.

3aKkoHbI anreOpbl JOTMKHA. OKBUBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUM. Jlornueckue ypaBHEHHSI U CUCTEMBI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTHh KOJIMYECTBA BO3MOXKHBIX JIOTHUYECKHUX
GyHKIIUN OT KOIMYeCTBa apryMeHTOB. [101HbBIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  JlorMueckux  BbIpakeHHil.  CoBEpILIECHHBIE
JU3BIOHKTUBHBIE M KOHBIOHKTUBHBICE HOpPMaJbHBIE (OPMBI, QJITOPUTMBI HX
MOCTPOEHUS IO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »sneMeHTBI B cocTaBe KommbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAxX IO
3aJJTaHHOMY JIOTHYECKOMY BBIPQKEHHUIO. 3aluCh JIOTMYECKOTO BBIPAXKEHHS II0
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YKHCEN B MNaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
Jana3oHa 4YHcel MpU OrPaHUYEHHH KOoJudecTBa pas3psiaoB. [lepenosHenue
pa3psiHON ceTKU. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J|BOMUYHBIN
JIOTIOJTHUTENIBHBIN KO OTPULIATEIIBHBIX YUCET.

[TobutoBbie norumdeckue omnepanuu. Jlornmyeckuii, apupMeTUUECKH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaromniee NJIN».

[IpencraBneHre BEHIECTBEHHBIX YHUCEN B MaMSATH KOMIIbIOTEpa. 3Havarias
4acTh W MOPSAJIOK 4ucia. Jluama3oH 3HaUCHUN BelIecTBEHHBIX yucell. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYECHUEM KOJIMYECTBA
pa3psnoB. BblnonHeHue omepanuil ¢ BEIIECTBEHHBIMH YHUCIIAMHU, HAKOIUJICHUE
OIM1OOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aJrOPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUTEIBHBIX alroputmoB. OrpeaeneHue
UCXOJHBIX JAaHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranbl pemeHusl 3aJad Ha KommbioTepe. MHCTpyMEHTalbHBIE CpENCTBa:
TPAHCIATOP, OTJIAAUUK, TpoduaupoBIMK. KoMmunsmuss u uHTeprperanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3pabOoTku. MeToapl  OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX TaOmul. Otnanounbiii BeiBoA. IlomraroBoe
BBITNIOJIHEHHE ITporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaueHMI TEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbel naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIBHBIE, JIOTMUECKHE. BeTBieHus.
Cnoxsble ycinoBus. Iluknel ¢ ycinoBueM. [LlMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3iIMYHBIX  BUAOB  IUKJIOB. HBapuaHT ULHUKIIA.
CocraBneHue IUKIAa C HUCHOJIB30BAHUEM 3apaHEE OMNpPENEEHHOTO WHBAPUAHTA
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHUEB.
[ToaroToBKa onvcaHusl IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

AAroput™Mbl 00pabOTKHU HATYpaJIbHBIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucu YWciIa Ha OTAENbHbIE LHQPBHI,
HaXOXXJEHUE CYMMbl U TPOU3BEIAEHUS ULU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHON) TUDPHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 33JlaHHOM JuanasoHe. [IpeacrasieHue
yucia B BUJIEe HAOOpa MPOCTHIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHALuXcs B (paitnax. TekcToBble U TBOMYHBIE (ailibl.
daitnoBbie TIepeMeHHBbIE ((aiioBbie ykazatenu). Urenune u3 (aitna. 3anuck B
daii.

Pa3buenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U QYHKIIUH).
Pekypcus. PexypcuBHble 00beKThl ((paktanbl). PexypcuBHBIE MNpolEeaypbl U
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOM OMOIMOTEKH S3bIKa MPOrPaMMHUPOBAHUS.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHIKII IOCTPOEHUS IIPOTrPAMM.

Yucnennsle MeToapl. TouHoe © NPUOMIDKEHHOE pEIICHUS 3aayM.
UYucneHHble METO/IbI PELICHUS] YpaBHEHH: MeTo1 nepedopa, METO MOJIOBUHHOTO
nenenus. [TpubnmxkEéHHOEe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ MOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKIMKM OJHOM MepeMeHHOU
METOJ/IOM MTOJIOBUHHOT'O JIEJECHMUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBAHUS JJi1 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TOSBICHHM CHMBOJIA B CTPOKE,
pa30HeHre CTPOKM Ha CJIOBa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPH JAaHHOW CTPOKHM, 3aME€HA HAWJECHHOW IOACTPOKH HA APYTYIO CTPOKY.
['eHepanis Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpannueHusM. [IpeobpazoBanue unciia B CHMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4KceNl. BbruuciieHne 0000MIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MacCHUBa WM YHCIIOBOM MOCIIEI0BATEILHOCTH (CYMMBI,
MPOU3BENICHUS, CPEAHETO ApU(PMETHUYECKOTO, MUHUMAJIHLHOTO U MaKCHMAaJIbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIOBHIO).
JInHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO]
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpast coprupoBka wmaccuBa (anroputm QuickSort). JIBowuHbI TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIe MacCUBBI (MaTpUIlbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE ABYMEPHOIO YHCIOBOTO MACCHBA MO 33JJaHHBIM IIpaBUJIaM,
MIOMCK AJIEMEHTA B IBYMEPHOM MacCHBE, BBIUUCIEHUE MAaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpaduu u rpammatukud. CpencTBa MOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  HMcnons3oBanue  ctuwiieil.  CTpyKTYpUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHoOcku, oriaBieHue. KosektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI pElEeH3UPOBaHUS B TEKCTOBBIX Mpoueccopax. O0ayHble CEPBUCHI.
Henoas mepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHuss Oubnuorpaguueckux ccpuiok. OQopMieHHE CIUCKa JHUTEPATypHhI.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TEeXHUYECKUE CpelcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTHYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/layd aHalIW3a JaHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukainys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHWE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyaliM3allisl JAaHHBIX, MHTEepIIpeTanusl pe3yabTaToB. [IporpaMMHubie cpeacTBa U



WHTEPHET-CEPBUCHI 11 00paOOTKM M TPEICTABICHUS aHHBIX. bombie naHHbIe.
MamunHoe 00yuenue. aTeekTyanpHbIi aHAIN3 TaHHBIX.

AHaJIN3 JIaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaONUIl. BhluncieHue Cymwbl,
CpeaHero apupMeTHIeCKOro, HauOOJIbIIETO (HAMMEHBIIIET0) 3HAUCHUS JTHara3oHa.
Brruncnenne koddduiimeHta Koppeisiiuyd ABYX psAnoB AaHHBIX. [loctpoenue
CTOJIOYATHIX, JHMHEHYAThIX W KPYroBbIX jguarpamm. I[loctpoenue rpadukoB
¢dbynkmmii. [Togbop aHMM TpeH[a, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucnenHoe pernieHue ypaBHEHUH C TIOMOIIBIO ToAbopa IapamMmerpa.
OntuMuzanus Kak MOMCK HAWJIy4IIero pelieHus B 3aJaHHbIX yCIoBUsIX. LleneBas
byHKIUsA, orpaHudeHus. JIokaJbHbIE U TJ00AJbHBIA MHUHHUMYMBI IICJICBOM
dbyaknuu. Pemenne 3ama4 oNTUMHA3AIUMN C TIOMOIIBLIO AJICKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

Teopernueckue mMOAXOAbI K OLIGHKE KoJM4ecTBa UWHGOpMAIMU. 3aKoH
annutuBHOCTH MH(Opmaruu. @opmyna Xapriau. MHpopManus u BEpOSTHOCTb.
@®opwmyna lllenHoHa.

Anroputmbl  cxkatust naHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmbl CKaTHsl JTaHHBIX C TOTEPSIMH. Y MEHbIIICHUE
rIyOuHBI KoupoBaHus 11BeTa. OCHOBHBIE Hjen anroputmoB cxkatus JPEG, MP3.

CkopocTh TMepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH II€peJayud  OT
MH(POPMAITMOHHOTO 00BhEMA JTaHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpudunHbI
BO3HUKHOBEHHs OIIMOOK TIpu Tmepefade JaHHbIX. Kogbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OMIMOKH, BO3HUKAIONIME TPH Tepenadye TaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W WX B3aumoicucTBue. (CUCTEMHBIN
ahdekt. Ynpapnenue kak nHGopMamoHHslit npouecc. OOpaTHasi CBA3b.

Mopenn u monenupoBanue. Llens mMopenmnpoBanuss. COOTBETCTBHE MOJEIH
MOJICIUPYEMOMY OOBEKTY WJIM MpOoIlecCy, Meiu MoaenupoBanus. dopmanuzaus
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIHUPOBAaHUS B BHUAE, YIOOHOM ISt
BOCIIpUATHS yeioBeKoM. I'padudeckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIHIIbI,
rpadukn).

I'padpr. OcHoBHbIe MOHATUS. Buapl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX  3a/lad, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJILHOTO TYTH MEXIy BepliMHaMu Tpada, OmpeAcsieHHEe KOJIMYeCTBa
pPa3IMUHBIX MyTE€d MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKINYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbsi moumcka. CrocoOwl 00xoma mepena.
[IpencraBienne apudmMeTHUECKUX BBIpAKEHUHN B BUIE AepeBa. [JuckpeTHbie Urpbl
JIBYX UTPOKOB C mojHOUW nHpopManuen. [Toctpoenue aepesa nepedbopa BapuaHTOB,
OMKMCAHKWE CTPATErHH UTPhl B TAOIMUYHON (opme. BBIUrphIIIHbIE U TPOUTPHILITHBIE
MO3UILNU. BBIMTPBILIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOr0 HMHTeIIeKTa. CepBHCHl MAIIMHHOIO IMEpEBOAA U
pacnio3HaBaHusl YCTHOW pedd. KOorHUTHBHBIE CEpBUCHL. MneHTH]uKaus u MOuCK
U300paKEHUH, pacrio3HaBaHHE T Camoobyuaromuecs CUCTEMBI.
W cKyCCTBEHHBI MHTEIJIEKT B KOMIIBIOTEPHBIX HMrpax. VICmosib30BaHHE METOJIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydaronux cucremax. Mcronb3oBaHue METOI0B
MCKYCCTBEHHOI'O0 MHTEJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIUIEKTYAJIBHBIX cUCTeM. HelpoHHbIe ceTu.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

Qopmann3anuss ~ OOHATHS — anroputma.  Mammnaa  TeropuHra  Kak
YHUBEpCcaJIbHas MOAENb BeruncieHui. Tezuc Yépua—TwropuHra.

OneHka CII0XHOCTH BbhIUMCICHUN. BpeMsa paboTel U 00BEM HCIONIB3yeMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI IOJMHOMHUAIBHOU
cinoxxHoctd. Ilepebopuble anroputmbl. IIpuMepsl pa3aMuUHBIX — aJITOPUTMOB
peneHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpPOCTBIX YHCEN B 33JaHHOM JWAIa30HE C MOMOIIBID AJITOpPUTMA
«pemiero DparocheHar.

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

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

Crexku. AHamM3 MPaBUIBHOCTH CKOOOYHOTO BBhIpaKEHUs. BbluucieHue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aITMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnosib30BaHuE ouepenn Juisi BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHne MHHMMaNIbHOTO OCTOBHOTO J€peBa
B3BEUIEHHOTO CBSA3HOIO HEOpUEHTHUpoBaHHOro rpada. KommdecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPHUEHTHPOBAHHOIO allMKJIMYECKOro rpada. AJroputMm
JIeKCTpHl.

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

JluHamMpuyeckoe NporpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXPaHEHUEM MPOMEKYTOUYHBIX PE3YyJbTAaTOB. 3aJadyM, PELIAEMbIE C ITOMOILIBIO



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

[TonsiTEe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI O00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
Wukarncynsuus, HacleJ0BaHue, TOJTUMOPHU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTeppdeiica
nonb3oBatens. lcnonb3oBaHWE TOTOBBIX — YIPABIEMBIX  3JEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3bIkOB  mporpammupoBaHus.  [lonstue o  mapaaurmax
IPOrpaMMUPOBAHMUS.

HNupopManuoHHBIE TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: IOCTAaHOBKA
3ajaud, pa3zpaboTKa MOJENHM, TECTUPOBAHUE  MOJENH, KOMIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB MOAECIUPOBAHUS.

Juckperuszanuss NOpyd MaTeMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogenupoBanue BHKEHHs. MoJenupoBaHie  OHOJOTMYECKHUX
cucTeM. MaremarudyecKMe  MOJEIM B JKOHOMHUKE.  BbpluucnuTenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeTOJ] HauMEHBIIUX KBaJApPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN T10 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHocteie  mozenu.  Metoasl Monte-Kapno.  MimwuraumonsHoe
MoienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKMBaHHUSL.

Tabnuunbie (pensiuMoHHBIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHHBEIX 0OBekTax. Iloje, 3ammch. Kimrou Tabmunel. Padora c
roToBOi 0a30if nMaHHBIX. 3amojHeHue O0a3bl JaHHBIX. [lowWCk, cOpTUpOBKa U
dbunbTpanys TaHHBIX. 3ampOChl Ha BBIOOPKY JAHHBIX. 3alpOChl C MMapaMeTpamu.
Brruncnsiemsie mosis B 3ampocax.

MHuorotabnuunbie 0a3bl JaHHBIX. TUMBl CBSI3eM MexAy TaOaulamH.
Buenmnuit kintou. [{enocTHOCTh 6a3bl TaHHBIX. 3aTPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-npuiioxkenus. [loHaTHE 0 CEpBEPHON U KIIMEHTCKOW YacCTAX CauTa.
TexHONmorusl «KJIMEHT — CEPBEP», €€ JTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix tabmui ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenienue BeO-caiiToB. Yciryra xoctuHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHU C WCIOJNB30BAHUEM PA3IMYHBIX ITU(POBBIX YCTPOUCTB
(undpoBbIX (poToanmapaTroB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB M JPYrUX



ycTpoiictB). ['padmueckuii penaktop. Paspemenue. Kagpuposanue. Vcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOpPpEKLHs — LIBETa.
OOecuBeunBaHue I1BETHBIX u300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocoiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoOW obOnactu. [lonroroBka wimocTpanuii s BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekropnass rpaduka. I[lpumutuBel. M3MeHeHHe moOpsiiKa SJIEMEHTOB.
BelpaBHuBanue, pacnpenencHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounsle Mmomenu. Marepuansl. MojaenupoBaHHE HWCTOYHUKOB OCBEIICHHUS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilondartue o BupTyaibHOU
pPEaIbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBINM YPOBEHB) HA YPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlUH, TO3UTHUBHBIX BHYTPECHHHX
yOXIEeHNN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSAM  POCCHUHCKOTO
OOIIECTBA, pACHIUPEHHE KU3HEHHOIO OIbITA U OMbITA JIESITEILHOCTH B IpoOIlecce
peanu3aluMyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCITUTATEILHOM JIEATETLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyuaromierocss OyayT cpopMHUpPOBaHBI CIEIYIOIIUE JTUYHOCTHBIE
pe3ybTaThl:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA W MPaBOMOpPsIKa,  COOJIOJICHHWE  OCHOBOMOJIATAIOMIMX  HOPM
UH(OPMAIMOHHOTO MpaBa U HHOOPMAITMOHHON O€30MaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIIMK 110 COLMAIBbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HaIMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHUE K UICTOPUIECKOMY HACJIENINI0, TOCTXEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHMS,
OpUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu UHTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

CIIOCOOHOCTh BOCTIPMHUMATH PAa3JIMYHBIE BHUABl HMCKYCCTBA, B TOM YHCIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uYecKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  3J0POBOr0 M  Oe3omacHoro obpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



cobmoenns TpeOboBaHUil 0€30MMacHOM 3KCIUTyaTallud CPEeiCTB MH(DOPMALIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMSL:

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

uHTEepec K cdepaM TPOPECCHOHATBHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOH, MPOrpaMMHUPOBaHHEM ¥ HWH(OPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oymymiel mpodeccun u
peann30BBIBAaTH COOCTBEHHBIC KU3HECHHBIE TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0O W CaMOOOpa3OBaHHWIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TU4e€CKOIr0 BOCIIMTAHMS:

OCO3HAHHE TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHusi, B TOM 4YHCIE C y4€TOM BO3MOXKHOCTEH WH(pOpMaImoHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTI)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHMSI POJIU WH(DOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U HWHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTU HAYYHOW JeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEIPHOCTh HHINBHIYAIBHO U B TPYIIIIC.

B mporecce noCTWKEHUS JTWYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no wuHPOpPMATUKE Yy OOYYAIOIIUXCS COBEPIICHCTBYETCS OMOIMOHAIbHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUpPOBAHHOCTS:

cCaMOpETYyJIMPOBaHMUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTUPOBATBCI K
HYMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIIOYAIOIICH CTpEeMJIEHHE K JIOCTHKEHHUIO LU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCHCTBOBATh, MCXOMIS U3 CBOMX
BO3MOKHOCTEH;

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

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CITOCOOHOCTH BHICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wusydenus HHGOPMATUKH HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromerocsi OyayT chOpMUPOBaHbBl MeETaNpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4ueOHbIE [JIEWCTBUS, KOMMYHUKATHUBHbBIC
YHUBEpCaIbHbIE Y4YeOHbIE ACUCTBUS, PETYJSITUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

1) 6a30Bble JJOrHYecKmne JeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIMPOBaTh M aKTyalU3UpoOBaTh  Ipoliemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA /JI1 CPAaBHEHUS,
KJ1accupuKauu u 0000IIeHHUS;

ONPENENATh LEJIN JACSITENBHOCTH, 3aJaBaTh IapaMEeTpbl M KPUTEPUU HX
JOCTHKEHHS,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TOCIIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX PEATBHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 6a30BbIe HCCIEN0BATEIbCKHE TeHCTBHUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKON U MPOEKTHOM €SI TENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METOA0B PEUICHUS] TIPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB TO3HAHHS;

OCYLIECTBJIATh PA3JIUYHBIE BHJIbBI JEATEIBHOCTH IO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MpeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IMYHBIX
y4e€OHBIX CHUTyallMsIX, B TOM 4YHUCJIE€ NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUPOBAaTh HAYYHBIM TUI MBILIUICHUS, BIaJIeTh HAYYHON TEPMHUHOIOTHEMH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpPOBaTh 3a/4auy,
BBIIBUTATh TUIOTE3Y €€ pelIeHHs, HaXOAUTbh apryMEHTHl ISl JOKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE PpEUICHUs 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OIIEHUBATh IPUOOPETEHHBIN OTIBIT;

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

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€U, MpeUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH MOJTydeHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENILHO  OCYILECTBJIATh  IOWUCK,  aHallM3, CUCTEMAaTU3aluilo |
UHTEPIIPETALNIO HH)OPMALIK PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Y4ETOM Ha3HAYCHUS
uHpopMaMu W IEJIEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYI0 (QopMy
IIPEICTABIICHUS U BU3yaJIU3alliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh MH(OpMalMH, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMoJieHueM TpeOOBaHUN HSPrOHOMHMKH, TEXHUKH OE€30MaCHOCTH,
TMUTUEHBl, PECypcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJaJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaImH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBbIE YHMBeEpPCAJIbHbIE YUeOHbIEe 1eiCTBUSA

1) o6menmue:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BCeX chepax KU3HH;

pacCiio3HaBaTb HeBep6aJ'H>HI)Ie cpeacTBa O6II_I€HI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTYyalluidl |
CMATYATh KOH(i)J'H/IKTBI;

BJIaJCTH pa3in4YHbIMHU CHOCO6aMI/I O6H_[eHI/I$I nu BSaHMOHeﬁCTBHH,
APTYMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(l)J'H/IKTHBIe CUTYyalnu,



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

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW M WHIUBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

NpUHUMATh 1€MW  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEHCTBUSL MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAaH JCHCTBUM,
pacmpenensaTh pojidi ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOTO YYaCTHMKA KOMAHIbl B
oOIINiA pe3ybTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MPOEKTHI, OICHWUBATh WAEHU C TMO3WIAM HOBHU3HBI,
OPUTHHAJILHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) camoopranu3amnus:

CaMOCTOATEJIBHO OCYILIECTBIISATh MO3HABATEIbHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTebHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOUYTCHHI;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a peLICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW 3PYIHUIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th  HABBIKAMM  MO3HABATENbHOM  pedekcud KaKk  OCO3HAHUs
COBEPIIAEMBIX JEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

OLICHUBATHh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBhl JPYIMX IIpH aHaJIU3€ pe3yJbTaTOB
NESATEITbHOCTH.

3) npuHATHA ce0s1 M APYrux:

NPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP € TIO3UIMH JPYTOro YeI0oBeKa.

INPEAMETHBIE PE3YJ/IBTATDBI

B npouecce usyueHus kypca MHGOPMATHKU YriyOJE€HHOrO ypoBHS 6 10
Knacce oOydalomuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
pe3ybTaThl:

BIIAJICHUE TIPEACTABICHUSMH O POJM HWHGOPMAIMK W CBSI3aHHBIX C HEH
MPOIIECCOB B MPHUPOJC, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIIUS,
«MH(POPMALIMOHHBIN  MPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMbD»,
«cucTeMHbIN 3 PerT», «MHPOPMAITMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUS;

BIaJICHUE METOJAaMH Toucka uHbopmanuu B ceTd HWHTepHeT, ymeHue
KPUTHUYECKU OIIEHUBATh WH(POpMAITHIO, TTOYICHHYIO U3 ceTH IHTepHET;

YyMEHUE XapaKTepHW30BaTh OOJBIIHWE JaHHBIC, TMPUBOAUTH IPUMEPHI
WCTOYHUKOB HMX TIOJYYCHUS ¥  HAMNpaBJICHUS HUCIOIB30BAaHUSA, yMEHHUE
KJaccu(UIMpOBaTh OCHOBHBIE 3a/Jaud aHaJW3a JaHHBIX (MIPOTHO3UPOBAHHUE,
KJaccuukanus, KJIacTepU3alus, aHam3 OTKJIOHEHU), MMOHUMATh
MOCIIEIOBATEIHHOCTh PEIICHUS 3a/1a4 aHAIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/MIM TIOCTPOEHUE MOJECIH,
npeoOpa3zoBaHue JaHHBIX, BU3YaIU3allnsl TaHHBIX, MHTEPIPETAIHS Pe3yIbTaTOB;

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

BIIAJICHUE HaBbIKAMU PaOOTHI C OMEPAIMOHHBIMUA CHCTEMaMH, OCHOBHBIMH
BUJIAaMUA TIPOTPAMMHOTO OOECIeUeHUsl IS pEHIeHUs Y4YeOHBIX 3a7ad 110
BBIOpaHHON CHeIUaIn3aIiu;

HaJIMYHE TMPECTABICHUN O KOMITBIOTEPHBIX CETSAX M UX POJIM B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aANN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeil, 00 OOmUX MpPUHIUINAX pPa3pabOTKM W (YHKIMOHUPOBAHHUS WHTEPHET-
MIPUIIOKEHNM;



NOHMMaHUWE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJOB M CPEACTB IPOTUBOJACHCTBHS JTHUM yIpo3aM, COOJIIOACHHE MEP
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAaHEHUE MTEPCOHAIBHBIX
JaHHBIX, COOJIIO/IEHUE TPeOOBaHUI TEXHUKU O€30MMACHOCTH U TMUTUEHBI IIPH paboTe
C KOMIIBIOTEPAMH U APYTUMU KOMIIOHEHTAMHU LIU(PPOBOTO OKPYKEHUS, IOHUMAHHUE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX IMpOrpaMM, 0a3 JOaHHBIX M
paboTel B ceTn MHTEpHET;

INOHMMAaHHE OCHOBHBIX IPUHIMIOB JUCKPETU3AllMU PA3NUYHBIX BHJIOB
uHpOpMallMM, YMEHHE ONPENeNiATh HH(POPMALMOHHBIA OO0BEM TEKCTOBBIX,
rpauyecKkux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JAMCKPETU3alUH,
YMEHUE OMNPEACNATh CPEAHIO CKOPOCTh IE€pEelaud JAHHBIX, OLIEHUBATh
U3MEHEHHE BpEMEHHM Tepefauyd Mpu H3MEHEHUH HWH(POPMAIMOHHOTO 00BEMa
JAaHHBIX U XapaKTEPUCTHUK KaHaya CBA3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 33]1a4 CBOMCTBA MO3UIIMOHHON 3alUCU
YHUCell, AITOPUTMA IMMOCTPOCHHUS 3alUCH YKCIIA B MO3UIIMOHHON CUCTEME CUHUCIIECHUS
C 33JlaHHbIM OCHOBAHMEM M MOCTPOCHHMS YHUCIA MO CTPOKE, COJAEpKalle 3amuch
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHSA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATH apU(PMETHUECKHUE OIepalMd B IO3ULIHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BAHMS JIOTUUECKUX BBIPAXKECHHM, HCIIONb3YS
3aKOHBI aiNreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOPMaJIbHBIX (hOopMax IO 3aJaHHOM Tabnuiie
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTMHHOCTH BbBICKA3bIBaHUS, COJEPIKAILEIO
IIEPEMEHHBIE, PEIIATh HECIIOKHBIE JJOTUYECKNE YPABHEHUS U CUCTEMBI YPAaBHEHUI;

NOHMMaHuE O0a30BbIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmauu (3arnuch YMceNl B MO3UIIMOHHOW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JiMara3oHe, 00paboTka MHOTOPa3psIAHbIX LEIbIX
YKCell, aHAJIU3 CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB TIOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNATh CII0KHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX aJTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAaccHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
QJITOPUTMBI, TBOUYHBIN MOWCK) W MPUBOJUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIIOXKHOCTH JJIs1 PEIIEHUS OJTHOM 3a7a4u;

BJIQ/ICHUE YHUBEPCAJIbHBIM S3BIKOM MPOTPAaMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpeacraBieHusMH O O0a30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHUE MCIOJb30BaTh OCHOBHBIE  YIPABISIONINE
KOHCTPYKLMH, YMEHHUE OCYIIECTBIATh AHAINW3 MPEMJIOKEHHOW MPOrpaMMBbl:
OTIPENENATh Pe3yJbTaThl padOThl IPOrpaMMBbl NPU 33JaHHBIX MCXOJHBIX JTAHHBIX,
OTpENENATh, MPU KAKUX HCXOAHBIX JTAHHBIX BO3MOXKHO MOJYYEHHE YKa3aHHbBIX



pE3yNbTAaTOB, BBISBIATH JAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OMHUOKE B padoTe
porpamMmbl, (HOPMYIUPOBATH MPEJIOKEHUS IO YIYUIISHUIO TIPOTrPaMMHOTO KOJIa;

YMEHHE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAlMOHHBIE MaTEPUAJIbl C UCIIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BaTh AJICKTPOHHBIE TAOJIMIIBI IJI1 aHAIW3a, MPE/ICTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYUCIECHHE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIIEHUs, MOAOOp JUHUU TPEHJIA, PEIlICHUE
3aJlay IPOTHO3UPOBAHMUS).

B npouecce u3yueHus kKypca MH(POPMATHKH YIIIyOJIEHHOTO YpoBHS 6 11
Knacce oOydaromuMucs OyayT  JOCTHUTHYTHI  CIEAYIOIMHE  MPEAMETHBIC
pe3yJIbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUM (MpePUKCHBIE KOJbI), HUCIOJIB30BaTh MPOCTEUIIINE
KOJIbI, KOTOPbIE€ MO3BOJISIOT OOHAPYKUBATh U HUCIPABIIATH OIMIMOKU MPU MEpeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHHUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITBI
paboThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHE pellaTh aJrOPUTMHYECKUE 3a/aud, CBSI3AHHBIEC C aHAIM30M TpadoB
(3aJjayn  MOCTPOEHUS ONTUMAJILHOIO IMyTH MEXAYy BepuIimHaMu Trpada,
ONpENENICHUs]  KOJIMYECTBA  PA3IUYHBIX  NyTE€d  MEXAYy  BEpIIMHAMU
OpPUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JACPEBhS MPH
aHaMM3€¢ W TIOCTPOCHUU KOJOB U I TMpPEACTaBICHUS apu(METUUECKHX
BBIPAXEHUN, TTPU PELICHUU 3a/1a4 TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBHI O 33JJaHHOMY QJITOPUTMY, pa3padaThiBaTb U 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTpaTEruio Urphl;

yMEHUE pa3pabaThiBaTh U PEATU30BBIBATH B BHUJAEC MporpamMm 0a3oBbIe
QJITOPUTMBI, YMEHUE MCMOJIb30BaTh B MPOTpaMMax JaHHBIC PA3IUYHBIX THUIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pelIeHnH 3a/1ad CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBApPH, CTEKU, OYEPEaU, AEPEBbS),
UCIIOJIb30BaTh 0a30BbIE OMEpAIMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaH/JapTHBIE U COOCTBEHHBIC MOAMPOTPAMMEI JJII 00paOOTKUA YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HUCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefbl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH IIPOTPaMM B
cpezie NporpaMMUPOBaHUS, YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeICcTBax co37aHUs M pabOThl C HUMH, YMEHHE WCIIOJh30BaTh TAOIUYHBIC
(pensioHHbIe) 0a3bl JAHHBIX (COCTABISATH 3alPOChl B 0a3axX JaHHBIX, BHITOIHATH
COPTHPOBKY M TOHWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMAaTHICCKUE MOJICIH /IS aHaIn3a
O00OBEKTOB M TIPOIECCOB: (HOPMYIUPOBATH I€]h MOJICIUPOBAHUS, BBHIMOIHATH
aHaJgu3 Ppe3yJbTaTOB, IMIOJYYCHHBIX B XOJIE MOJCIMPOBAaHUS, OICHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TMPOIECCy, MPEeACTaBIATh
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

YMEHUE OpraHWU30BBIBATH JUYHOEC WH()OPMAIMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAaHUEM PA3IUYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, TOHUMAaHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MIPUMEHEHUST TEXHOJIOTHM MCKYCCTBEHHOTO HHTEIUICKTa B PA3IMYHBIX 001aCTSIX,
HaJIMYME TIPEICTAaBICHUNA O Kpyre perraeMbIX 3a7ad MaIIMHHOTO OOy4YeHUS
(pacrio3HaBaHusl, KJIaCCU(PHUKALMKA ¥ TIPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HWCMONB30BaHUU  HMHPOPMALMOHHBIX  TEXHOJOTMM B Pa3IU4HBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHUe pa3iesioB U TEM (uudpoBbie)
Ne n/m P Kontpoabnsie IlpakTuueckue bp
NPOrpaMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Hudposasi rpaMoTHOCTH
11 KomnbroTep - yHuBepcanbHOE YCTPOHUCTBO 6 1
' 00pabOTKU JaHHBIX
1.2 [IporpammHoe obecrieueHne 6
1.3 KomnerotepHsie cetu ) 1
1.4 WNudopmannonHas 6e30nacHOCTb 7 2
Hroro no pazgeny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 peA bopan 19 1 2
KOMITBIOTEPE
2.2 OcHOBBI anreOpsl JIOTUKU 14 1 1
2.3 Komnerorepnas apupmernka 7 1
Hroro no pazneny 40
Pa3znen 3. AllroputMbl M IpOorpaMMHUpPOBaHHE
3.1 BBeneHune B nporpaMMupoBaHue 16 1 0.5
3.2 BcnomorarensHbIe alrOpUTMBI
3.3 YucieHHble METOIBI
AnropuT™MbI 00pabOTKH CUMBOJIBHBIX
3.4 P P 5 1

JTAHHBIX




3.5 ‘ AnropuT™MbI 00pabOTKH MacCHBOB

10 1 3.5
Hroro no pazneny 44
Pasznea 4. UndopMaumoHHbIe TEXHOJIOTHH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 25
4.2 AHann3 qa”HHBIX 1 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 7 21.5
11 KJIACC
KouunyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu(poBbIe
Ne n/mm P Kontponbneie IIpakTnyeckue (mudp )
NMPOrpaMMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3nes 1. Teopernueckue 0CHOBbI HHPOPMATHKH
11 WNudopmanus u uHGopMaiioHHbIe 10 95
TIPOIIECCHI
1.2 MonenupoBanue 8 2
Hroro 1o pasneny 18
Pa3nes 2. AnropuT™Mbl M1 NpOrpaMMHpOBaHue
2.1 DNeMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
2.3 OcCHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO 16 4.5




POrpPaMMHUPOBAHUS

Uroro mo pazueny 50
Paznen 3. UndopMaumoHHbIe TEXHOJIOTHH
31 KommnbrorepHo-maremaTudeckoe 8 5
MOJIeJTUPOBAaHUE
3.2 ba3br qanHbBIX 10 4
3.3 Beo6-caiiTb 14 4
3.4 Komnberotepnas rpaduka 3.5
35 3D-monenupoBanue 3
Hroro mo pazueny 48
PesepBHOE Bpems 20
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5
IMOYPOYHOE IINIAHUPOBAHHUE
10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uudpoBbIie
Tema ypoka Konrpoabnbie IIpakruyeckue p
n/n Bcero o0pa3oBaTte/ibHbIE
padoTbl padoThI
pecypcbl
TpebGoBaHust TEXHUKH 0€30MACHOCTH U
1 TUTHEHBI IPH pad0Te C KOMITBIOTEpaMHU U 1
JIPYTHUMH KOMITIOHEHTaMH ITU(POBOTO
OKPYKCHHS
5 [TpuHIMIIBI pabOTHI KOMITBIOTEPOB U 1
KOMITBIOTEPHBIX CHCTEM




OOMeH JaHHBIMU C ITOMOIIBIO IIIHH.

3 KoHTposuieps! BHEIIHUX yCTPOMCTB

4 ABTOMaTHYECKOE BBIIIOJIHEHUE ITPOIPAMMBI
IIPOLIECCOPOM
OnepaTuBHas1, MOCTOSIHHAS U

5 JOJTOBpEMEHHas aMsATh. KoHTposepbl
BHEIIHUX yCTPOHUCTB. [Ipsmoit noctyn k
aMsATH

6 CoBpeMeHHbIE KOMIIbIOTEPHBIE TEXHOJIOTUU
[IporpammHoe oOecrieueHre KOMIBIOTEPOB,

7 KOMIIBIOTEPHBIX CUCTEM M MOOMIIBHBIX
YCTPOMCTB

3 CucreMHO€ ITpOrpaMMHOE OOeCIeueHueE.
OnepannoHHbIE CUCTEMBI

9 Yrunutel. [{paiiBepsl yCTPOUCTB.
[TapamrenpsHOE IPOrpaMMUPOBAHUE

10 WHcTannsanus 1 1enHCTaIUISIIIS
MPOrpaMMHOT0 0OecreueHus
®daiinoBble cuctemsl. [IpuHIAIBI

11 pa3MeleHnst 1 MMeHOBaHUs (hailioB B
noiarospeMeHHoi namsaty. [labnons! qis
ornucaHus rpymi ¢aition
3akonomarenbcTBO Poccuiickoit deneparm

12 B 00JIaCTH MPOTPAMMHOTO 00ECTICUCHUS U
JAaHHBIX

13 KonTponbnas pabora "Komnsiorep. [10"

14 [IpyHIMIIBI TOCTPOEHUS U anapaTHbIE

KOMITOHCHTBI KOMIIBIOTCPHBIX ceTel.




CereBnie IIPOTOKOJIbI

15 Cerp UnTEpHET

16 Pasnenenune IP-ceTu Ha MOACETH C IIOMOIIBIO
MacOK IOJACETEN

17 CereBoe aIMUHUCTPUPOBAHUE
Buns! nestensHoctu B cetu IHTEpHET.

18 Cepsucsel UnTepHera. ['ocynapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI M YCIYTH

19 HNudopmannonHas 6€301macHOCTh

20 BpenonocHble nporpaMmmHoe obecriedeHue u
MeTObI OOPHOBI C HUM

21 [IpakTuueckas pabora 1o Teme
" AHTUBUPYCHBIE TPOTrPaMMBbI"

Opranu3anus JMYHOTO apXruBa HH(POPMAIUH.

22 PesepBHoe konupoBanue. [laponbHast
3aluTa apXuBa

23 HIndpoBanue 1aHHBIX

24 Anroput™m mmdposanus RSA.
Creranorpadus

o5 [IpakTuyeckas pabora o Teme
"udpoBanue JaHHBIX"

26 KonTponbnas padota "KoMmbioTepHbie CETH.
WNudopmannonnas 6e30nacHOCTb"
Wudopmanus, naHHbIC ¥ 3HAHUS.

27 NudopManinoHHbIe MPOIECCH B IPUPOJIE,
TEXHUKE U 00IIECTBE

28 HenpepbIBHBIE U JUCKPETHBIC BETUYUHBI U

curHaybl. Heo6Xo1uMocTh TUCKpeTH3atuu




29

30

nHpOpMAIINH, PETHA3HAYCHHON JIIIS
XpaHeHus, TIepeadn U 00paboTK B
U(PPOBBIX CUCTEMAX

JlBonuHOE KOogupoBaHue. PaBHoMepHBIE U
HEpaBHOMEpPHBIE KOABL. /lekonupoBanue
COOOLIEHNH, 3aIIMCAHHBIX € TTOMOILIBIO
HEPaBHOMEPHBIX KOJOB

Ycnosue @ano. [ToctpoeHrne 0fHO3HAYHO
JNEKOJUPYEMBIX KOJIOB C ITIOMOIIBIO €pEeBa.
I'pad An. A. MapkoBa

31

EnuHuis n3mepeHus KoJamyecTBa
uHpopmanuu. AnpaBUTHBIA TOIXOA K
OLICHKE KOJIMYeCTBa HH(OPMALIUH

32

33

CucreMsl CUHUCIICHUS

IlepeBon uncen U3 OJHONU CUCTEMBI
CUHCJIEHMS B IPYTYIO

34

I[BOI/ILIHaSI, BOCBMCpHYHAA U
meCTHaAuaTCpuIHas CUCTEMbI CUUCIICHUA,
CBs3b MCXKIAY HUMHU

35

36

37

JIBonuHasi, BOCbMEpHUYHAS U
IECTHAAIIATEPUYHASL CUCTEMbI CUUCIICHMUS,
CBSI3b MEXIY HUMU

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHaAuaTCpuIHas CUCTEMbI CUUCIICHUA,
CBs3b MCXKIY HUMHU

Apudmerndeckne onepanuy B
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS

38

TpounuHas ypaBHOBEIIEHHAs CUCTEMaA




CUHCJICHHUA

39 JIBOMYHO-JECATUYHAS CUCTEMA CUMCIICHHS

40 KonupoBanue TekcToB

41 PactpoBoe kogupoBaHue n300pakeHUI
[IpakTuyeckas pabora o Teme

42 "luckpernszanus rpapuuecKon
uHpopmanun"
[BeToBbIE MOAENN. BekTopHOE

43 koaupoBanue. opmartsl (haiios.
Tpéxmepnas rpaduka. @pakranbHas
rpaduka
Konuposanue 3Byka. OnieHka
nH(OPMALIMOHHOTO 00BEMA 3BYKOBBIX

44 JAHHBIX TPH 33/IaHHBIX YacTOTe
JUCKPETU3ALNH U Pa3psIIHOCTH
KOJMPOBaHUS

45 [IpakTuyeckas pabora o Teme
"JluckpeTusanus 3ByKoBoi HHGpopmanuu"

46 KonTponsnas padora "[IpencraBinenue
uHpopManuu B KoMmIsrotepe"

47 OcHOBBI aNreOpbl JOTUKU

48 Jlornyeckue onepanuu. TabauIs!
UCTUHHOCTHU
Jlornueckue BoIpaxkeHus. Jlorndeckue

49 TOXJIeCTBa. J{oKka3aTenbCTBO JOrMUYECKUX
TOXJIECTB C MIOMOIIBIO TaOJIUIl HCTUHHOCTH

50 [TpakTrueckas padota mo teme «IloctpoeHue

¥ a”HaJIN3 TaOINIl ICTUHHOCTH B TaOJIMYHOM




51

IIPOLIECCOpE»
Jlornueckue ornepanuu u onepaluu HaJl
MHO>KE€CTBaMU

52

53

54

Jlormueckue Oorncpanuru 1 orcpanun Hag
MHOXKECTBaMH

3aKoHBI aJIreOpbl JIOTUKU. DKBUBAJIEHTHbBIE
peoOpa3oBaHus JIOTHYECKUX BBIPAXKECHUIN
Jlornyeckue ypaBHEHMsS U CUCTEMBI
ypaBHEHUH

55

Jlornyeckue GpyHKIMH. 3aBUCHMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTMUECKHUX
(GyHKIUH OT KOJTMYECTBA apTyMEHTOB.
[TosiHbIE cUCTEMBI TOTMUECKUX (YHKIUI

56

Kanonnueckue opMbl JOrHYECKHX
BbIpakeHUI1. CoBepIIEeHHbIE
TN3BIOHKTUBHbBIE U KOHBIOHKTHBHbIE
HOpMaJbHbIE (POPMBI, AJITOPUTMBI UX
MTOCTPOEHHUSI 110 TaOJIHIIE HCTUHHOCTH

S7

58

Jlornueckue >J1€EMEHTHI B COCTaBE
KOMIIbIOTEpA

Tpurrep. Cymmarop. MHOropa3psaHbii
CyMMaTop

59

[TocTpoeHune cxem Ha JJIOTUYECKUX
aJeMEeHTaX. 3amuch JOTUIECKOTO BBIPAKECHUS
0 JIOTHYECKOU cXeMe

60

MI/IKpocxeMBI 1 TCXHOJIOTHUA UX
MIPOU3BOJICTBA

61

KonTponpHas padota "OCHOBBI anreOpbl




62

Joruku"

[IpeacraBienue HeNbIX YUCET B TAMSATH
KoMIibtoTepa. OrpaHnYeHHOCTh AUana3oHa
Yycell IPU OTPaHUYEHUU KOJINYeCTBa
paspsaoB. [lepenonnenue pa3psaaHoil ceTku

63

be33HakoBbIE U 3HAKOBBIC JTAHHBIE.
3HaKOBBIN OWT. JIBOMYHBIN JOMTOJIHATEIBHBIN
KO/l OTPULIATEIbHBIX YUCEI

64

65

66

[ToOuTOBBIC JTOTHYECKHUE OTICPAITUH.
Jlornueckuii, apudMernaeckuii u
LHUKINYECKUI CIBUTH

[IIudpoBanme ¢ MOMOIIBIO TOOUTOBOM
onepauuu «uckiovaromiee NI

Hpe,[[CTaBJ'IeHI/Ie " XPAHCHUC B IaMATHU
KOMIIBIOTEPA BCIICCTBCHHBIX YUCCIT

67

BrinosiHeHue onepanuii ¢ BEMIECTBEHHBIMU
YUCJIaMH, HAKOTUICHHE OITMOOK MpH
BBIYUCIIEHUIX

68

69

IIpakTryeckas pabora no teme «M3ydenue
MOPa3psAIHOTO MAUTMHHOTO IIPEICTaBICHUS
LEJIbIX U BEIECTBEHHBIX YHCEI»

Ananus AJITOPUTMOB

70

Dransl pelieHus 3aa4 Ha KOMIIbIOTEpE.
WNHcTpyMeHTallbHbBIE CpeICTBA: TPAHCIIATOP,
OTJa4MK, TPOPUINPOBIIUK

71

Cpena nporpammupoBanus. Komnumnsius u
WHTEpIpeTalus nporpamm. BupryansHbie
MamuHbl. IHTErpupoBaHHas cpena




pa3paboTKu

72 Meroabl OTJIaIKH MPOTpaMM 1

73 Tunsl nepeMeHHBbIX B 3bIKE 1
IPOTpaMMHUPOBAHUS

74 O6paboTKa LETbIX YUCET 1

75 O0paboTKa BEUIECTBEHHBIX YHCEI 1

76 CiyuaiiHble U IICEBIOCIIYYaliHbIE YNCIIA 1

77 BerBnenus. CnoxHble yCI0BUs 1

78 Hukiel ¢ ycnoBuem 1
[ukibl O NEPEMEHHOM.

79 B3anmo3aMeHseMOCTh pa3IuyHbIX BUJIOB 1
LUKIIOB

80 O6paboTka HaTYpaTbHBIX YHUCET C 1
WCTIOJIH30BAHUEM IIUKIIOB
HaxoxxaeHue Bcex MpOCThIX YHCeN B

81 3amanHoM nuana3one [Ipaktudeckas pabora 1 05
o Teme «Permenne 3a1a4 MeTOIOM '
nepedopar»

82 WNuBapuaHT nukia

83 JIOKyMEHTHUPOBaHHE TPOTPaMM

84 O06paboTka JaHHBIX, XpaHALIUXCS B (aiinax

85 Kontponbnas pabota "Benenue B 1
porpammupoBasue"

86 Pa30uenne 3aaun Ha M03a0a491 1
Hcnons3oBanne crannapTHOW OMOIHOTEKH

87 s3bIKa IporpammupoBanus. [loaknroyenue 1

OUOIMOTEK MOAIPOTPaMM CTOPOHHUX




MPOU3BOAUTENEH

88 [Toxnporpammel (ipoueypsl U (pyHKITHH)
89 [Toanporpammel (TIporietypbl U G YHKIIUN)
90 [IpakTuueckas pabora no teme "PazpaboTka
noAnporpamMm”
Pexypcus. PekypcuBHbIe 00BEKTHI

01 (ppaxranel). PekypcruBHbIE TPOLIEAYPHI U
¢bynkuuu. Vcrnonp30BaHue CTEKa IS
OpraHu3alM PEKYPCUBHBIX BBI30BOB

92 [IpakTuueckas pabora 1o Teme
"PexkypcuBHBIE IOAIIPOrpaMMBbI"

03 MoyabHbII NPUHLIUI TOCTPOEHUS
porpamMm

94 YucaeHHbIE METOIBI

95 [IpakTryeckas pabora no Teme «HucneHHoe
peuieHne ypaBHEHUN

96 Hcnonb3oBaHue TUCKPETU3AUH B
BBIUUCIIUTENBHBIX 3a/1a4ax
[IpakTuueckas pabota 1o Teme

97 «[IpubnmxEHHOE BRIUMCICHHUE JUIUH KPUBBIX
Y TIomajeit Gpuryp»

08 [TpakTryeckas pabdora mo Teme «Ilonck
MakcuMyma (MUHUMyMa) QyHKIHUN»
OOpaboTka CHMBOJIBHBIX TAHHBIX.

99 AAropuT™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK:
MOJICUET KOJIMYECTBA MOSIBIICHUI CUMBOJIA B
CTpOKE

100 AAropuT™MBbI 00pabOTKH CUMBOJIBHBIX CTPOK:




101

102

pa3zbueHne CTPOKH Ha CJIOBa MO MPOOETbHBIM
CUMBOJIaM

AaroputMbl 00pabOTKH CUMBOJIBHBIX CTPOK:
MOMCK MOJCTPOKU BHYTPH JaHHOM CTPOKHU;
3aMeHa HallJICHHOH MOJCTPOKHU Ha IPYTYIO
CTPOKY

[IpakTuueckas pabora no teme "O6padboTka
CTPOK C MCIOJIb30BAaHUEM (PYHKIIHIA
CTaHJAPTHOW OMOJIMOTEKH s3bIKA
porpaMmmMupoBaHus"

103

104

105

I'enepanus coB B 3alaHHOM ayi(haBUTE

MaccuBbI ¥ TIOCIIEIOBATEIEHOCTH YHCEI.
[IpakTuueckas pabora no Teme "3anonHeHne
MaccuBa'

O06001IEHHbBIE XapaKTEPUCTUKH MacCHBa

0.5

106

JIMHEWHBIN MONCK 3aIlaHHOT0 3HAUCHUS B
Maccuse. [IpakTudeckas paboTa o Teme
"JInHEeHHBIH MOUCK 3aJaHHOT0 3HAYEHHUS B
maccuBe"

0.5

107

108

109

[IpakTuueckas pabora no teme "Ilonck
MUHUMAaJIbHOTO (MaKCUMAJIBHOT0) 3JIEMEHTA
B YMCJIIOBOM Maccuse"

CopTHpoBKa OJHOMEPHOTO MacCUBA.
[IpocTeie METOIbI COPTUPOBKH.
[IpakTuueckas pabora no teme "IIpocTsie
METO/BI COPTUPOBKH MaccuBa'

CoptupoBka ciusiHueM. bricTpas
coptupoBka MaccuBa (anroputm QuickSort).

0.5

0.5




[IpakTrueckas padota mo Teme "beicTpas
COpTUPOBKA MaccuBa'

HBOI/I‘IHHﬁ IIONUCK B OTCOPTHUPOBAHHOM

110 Maccuse. [IpakTudeckas pabora o Teme 1 0.5
" JIBOMYHBIN TTOUCK"

111 JIByMepHbIE MAaCCUBBI (MaTpPHULIbI) 1

112 AnTOopuTMBI 00PabOTKH MaTPHIT 1

113 Pemenwue 3a1ay ananm3a JaHHBIX 1

114 Kontposbnas padora "Maccusbl" 1

115 CpencTBa TEKCTOBOTO Ipoiieccopa 1

116 KomnbrotepHas BEpcTka Tekcra 1
[IpakTrueckas padota mo Teme "BépcTka

117 JIOKYMEHTOB C MaTeMaTHYECKUMHU 1 1
bopmymnamn"

118 NHCTpyMEHTHI pelieH3UPOBAHUS 1

119 [IpakTuueckas pabota mo Teme 1 1
"MHoOrocTpaHU4HbIE TOKYMEHTHI"
O6naynble cepBuchl. KomnekTuBHas pabora

120 c I[OK'}'IMCHTaMI/I. [IpakTuueckas pabota mo 1 0.5
teme "KomnekTuBHas paborta ¢
JToKymMeHTamu"

121 Ananus nangeix. bospmnye nanHnie

122 MarmuHHoe 00yueHue

123 AHanu3 JaHHBIX ¢ TOMOIIBIO NIEKTPOHHBIX 1
TaOJINILL

124 [IpakTrueckas padota o Teme "AHanus 1 1

JAHHBIX C TIOMOIIBIO AJIEKTPOHHBIX Ta0IHIT"




[TocTpoenue rpadgukoB GyHKIIHIA.
[IpakTuyeckas padora no Teme "Harmsianoe
MIPEJCTaBICHUE PE3yJIbTATOB

125 . 1 0.5
CTAaTHCTUYECKON 00paOOTKH TaHHBIX B BUJIC
JUarpamMM CpeCTBaMH PEIaKTOpa
AJIEKTPOHHBIX TabIUIT"
Jluauu Tpenna. [IpakTrueckas padbota mo

126 teme "[loxbOop nuHUH TpeHIA, 1 0.5
IIPOrHO3UpOBaHue"
[Ton6op napamerpa. ITpakTudeckas padora

127 o TeMe "UncneHHoe pelieHrue ypaBHeHH ¢ 1 0.5
MTOMOIIIBIO TI0100pa mapamerpa”
OnTuMu3aIus Kak MOUCK HAWITYYIIETO
pelIeHs B 3aJJaHHBIX YCIOBHSIX.

128 [IpakTuueckas pabota mo teme "Pemienue 1 0.5
3a/1a4 ONTUMH3AIUH C TIOMOIIBIO
AJIEKTPOHHBIX TabmuUIl"

129 [ToBTOpeHue 1

130 Kontponbnas padota. Itorosoe 1
TECTUPOBAHUE

131 PesepBHOoe Bpems 1

132 PesepBHOE Bpems 1

133 PesepBHOoe Bpems 1

134 PesepBHOE Bpems 1

135 PesepBHOoe Bpems 1

136 PesepBHOE BpeMms 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

KoaudecTBO 9acoB

Ne
w/n Tema ypoka Beero KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

KomngectBo nnpopmarnmm

AJ'IFOpI/ITMBI CXXaTusa JaHHBIX

Anroputm Xaddpmana

[IpakTuueckas pabora no teme "Cixkatue
4 JAHHBIX C IIOMOILBIO AJITOPUTMA 1

Xadpdpmana"
5 Anroput™m LZW 1

AJITOPUTMBI CYKATHS TAHHBIX C TIOTEPSIMH.
[IpakTuueckas pabora no teme "Cixxatue
JTaHHBIX ¢ ToTepsMu (anroputmel JPEG,

MP3)"

0.5

CxopocTh Tiepe1aun JaHHBIX

HOMCXOYCTOﬁqHBLIC KOIBI

[IpakTuueckas pabota 1o Teme
"[TomexoycroiunBblie KOIbI"

Cuctembl. KOMIOHEHTBI CUCTEMBI U UX
10 B3aumoJeiictBue. CucteMHbIi d(hPexT.
VYnpasienue Kak HHQOPMaIMOHHBIN

nporiecc. OOpaTHas CBS3b

11 Mopenu 1 MoaeIUpOBaHUE

12 I'padmr

13 Pemenue 3aau ¢ momouisio rpagos




14

HepeBbs

15 OCHOBBI TEOPUH UTD
[IpakTrueckas padota mo teme "llonck

16 BBIUIPBILITHONW CTPATErvuu B UTPE C MOJIHON
uHpopmanuein"

17 CpencTBa HCKYCCTBEHHOI'O MHTEIUIEKTA

18 [IpakTuueckas pabora no teme "Cpezncraa
HCKYCCTBEHHOI'O MHTEIIeKTa"
dopmanuzanus HOHATHUS aIrOPUTMA.

19 Mamuna TrroprHra Kak yHuBepcaibHas
Mozeib BeluucieHui. Tesuc Yépua—
Trropunra
[IpakTuyeckas pabora no Teme

20 "CocTaBieHHe TPOCTON MPOrpaMMBI IS
MamuHbl Teropunra"

21 Mammna [Tocta

22 Hopwmanshsie anropudmel Mapkosa
ANTOpUTMUYECKU HEPA3PEIINMBIE 3a/1a4H.

23 3agaua octaHoBa. HeBO3MOXKHOCTE
aBTOMATUYECKOM OTJIAJIKU TPOrpaMM

24 CII0’KHOCTH BEIYHCIICHHIN
[Torck MpOCTHIX YKCeN B 3aJaHHOM

25 Jara30He ¢ TTIOMOIIBIO AITOPUTMA
«permeto Dparocheran

26 [IpakTuyeckas padora no Teme "[lonck
IIPOCTBIX YHUCEN B 33/JaHHOM JlMana3zoHe"

97 MHoropaspsiiHble Lieble Yhcia, 3a1a4u

JUTMHHON apu(METUKH




28

29

30

IIpakTruyeckas pabora no Teme
"Peanu3zanus BEIYMCIEHUN C
MHOT'0pa3psIHbIMH yuciaMu"

CrnoBapu (accolMaTUBHBIC MACCUBBI,
O0TOOpaKeHHMs ). XOI-TaOIHUIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
CIIOBapst 71l 3aIaHHOTO TEKCTa
[IpakTuyeckas pabora 1o Teme

"[TocTpoenue andaBUTHO-YACTOTHOTO
cioBaps Jyis 3aIaHHOTO TekcTa"

31

AHann3 TeKkcTa Ha €CTECTBEHHOM SI3BIKE.
Brigenenne mocnemoBaTeIbHOCTEH 110
mabsnony. PerynspHsie BepaxeHUsI.
YacToTHBIN aHAIU3

32

33

34

[IpakTuueckas pabora no teme "AHanus
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

Creku. AHanM3 MPaBUIBHOCTH CKOOOYHOTO
BBIpKECHUS

Brruucnenue apudmernyeckoro
BBIP)XEHUS, 3aIMCAHHOTO B MOCT(PUKCHOMN

dbopme

35

[IpakTuueckas pabota 1o Teme
"Borunicnenue apupMeTudeckoro
BBIP)XEHUS, 3aIMCAHHOTO B MOCTPUKCHOMN

dbopme"

36

Ouepenu. Mcnionb30BaHue ouepeau st
BPEMEHHOT'0 XpaHEHUs JaHHBIX

37

[IpakTuyeckas pabora o Teme




38

39

"Ucnonb3zoBanue ouepenn"

[epeBbs. Peanusanus gepesa ¢ IOMOLIBIO
CCBUIOYHBIX CTPYKTYp. [IBoruHbBIE
(6unapueie) nepesbs. [locTpoenue nepesa
JUTSL 33JJAaHHOTO apH(PMETHIECKOTO
BBIpKCHUS

[IpakTuueckas pabota 1o Teme
"Hcnosb3oBaHue AepeBbEB IS
BBIYMCIICHHS apU(PMETHICCKUX
BbIpaKeHU1"

40

PexypcuBHBIC aIrOpUTMBI 00X0/1a JiepeBa.
Hcnonb30BaHue CTEKA M OUCPEIH JUIS
o0xoma nepena

41

42

43

44

PexypcuBHBIE anTopuTMBI 00X0/1a AEpeBa.
Vcnonp30BaHne cTeka M O9epe I IS
o0xo/a epena

Anroputmsl Ha rpadax. [loctpoenue
MUHHMAaJILHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

O6xon rpada B rmyouny. O6xox rpada B
HIAPUHY

KonndecTBo pa3nuyHbIX MyTeH MEeXITy
BEpLIMHAMU OPUEHTHPOBAHHOTO
alMKJINYeCKOro rpaga

45

46

Asnroput™ JIeHKCTpBHI.

[IpakTuyeckas pabora o Teme
"Bolunicnenue IIMHBI KpaT4yanIIero nyTH




47

MEXy BeplIiiHaMHu rpada (aIroputm
HeiixcTpsbr)"

Anroputm @oitga—Y opania

48

49

50

51

3ajauu, pemaeMble ¢ TOMOIIbIO
ANHAMHUYCCKOI'0 IMIpOorpaMMHUpOBaHM:
BBIUUCIIEHUE PEKYPCUBHBIX (DYHKIIUN

[IpakTruyeckas pabora no Teme
"Brrunciienue peKypcuBHBIX (DYHKIHH C
MIOMOUIBIO0 JUHAMUYECKOTO
IIporpaMMHUpoBaHus"

3azauu, pemaeMple ¢ IOMOLIBIO
JUHAMHYECKOTI0 IPOrPaMMHUPOBAHHUSA:
IIOJCYET KOJINYECTBA BAPUAHTOB

[TpakTryeckas pabora no teme "[loncuér

KOJIM4YECTBA BAPUAHTOB C IIOMOILBIO
JMHAMUYECKOTO MPOorpaMMHpOBaHus"

52

3aiauu, perraeMbple ¢ TOMOIIBIO
ANMHAMHUYCCKOI'0 IMMporpaMMHUpPOBaHM:
3a/la4 ONTUMH3AIUU

53

54

55

[TonsiTHe 0 mapagurmax
nporpaMmupoBanus. O630p A3bIKOB
IIPOTrpaMMHUPOBAHUS

[Tonsatue 06 0OBEKTHO-OPUEHTUPOBAHHOM
MIPOrpaMMHPOBAHUN

O0bekTsI U Kiacchl. CBOMCTBA U METOIBI
00BEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3

S7

[IpakTuyeckas pabora o Teme




"Mcnoip30BaHue TOTOBEIX KJIACCOB B
nporpamme”

Pa3paboTka nporpamMm Ha OCHOBE

>8 00BEKTHO-OPUEHTUPOBAHHOTO TTOX0/a
[IpakTuyeckas padora "Pa3paboTka

59 MPOCTOM MPOTPaMMBbI C UCIIOIB30BaHHEM 1
KJ1accoB"
Wukancynauus. [Ipaktuueckas padota no

60 teme "Pa3paboTka Kiracca, HCIOIb3YIOIIETo 0.5
WHKaNCyJsuo"

61 Hacnenosanue. [Tomumopduszm

62 [IpakTuueckas pabota 1o Teme 1
"Pa3paboTka uepapxuu Kiaccon"
Cpenbl ObICTPOI pa3pabOTKU MPOTpaMM.

63 [TpoexTupoBanue nHTEpPEiica
MIOJTb30BATENS

64 ITpoexTupoBanue uHTEpdeiica
MI0JIb30BATENS

65 Vcnonp30BaHuE TOTOBBIX YIIPABIISIEMBIX
3JIEMEHTOB JIJIs TIOCTPOEHUs MHTepdetica
[IpakTuueckas pabota 1o Teme

66 "Pa3paboTka nmporpaMMsl ¢ rpaduueckuM 1
unrepdeiicom”

67 W3yuenune BTOpOro si3bIKa
POrpaMMHPOBAHHS

68 N3yuenne BTOpOro s3bIka
IPOTpaMMHUPOBAHUS

69 DTarbl KOMITBIOTEPHO-MAaTEMaTUYECKOTO




70

MOACIINPOBAHUSA

Jluckperuzaius Ipu MaTeMaTH4eCKOM
MO/JICJTMPOBAHUH HEMIPEPHIBHBIX MTPOILIECCOB.
MoaenupoBaHu€e IBUKEHUS

71

72

73

74

[IpakTuyeckas pabora o Teme
"MopenupoBaHue JIBUKEHUS"

MopenupoBaHie OHOIOTUYECKUX CHCTEM.
[IpakTuueckas pabota 1o Teme
"MonenupoBaHue OMOJIOTHYECKUX cucTeM"

MaremaTudecKkue MOJIEIN B DKOHOMUKE.
BreraucnurenbHbie OKCIICPUMCHTEI C
MOACIIAMHA

BepositHocTHBIE MOAEnH. [IpakTdeckas
pabota no Teme "MMuTanoHHoe
MOJIETTMPOBAHUE C TOMOIIBI0 METO1A
Moure-Kapno"

0.5

0.5

75

KomnproTepHoe MoAeMpOBaHUE CUCTEM
YIIPaBJICHUS

76
77

O06paboTka pe3yabTaToOB SKCIIEPUMEHTA

TabnuuHble (pensiuoHHbIe) 0a3bl TaHHBIX

78

[Touck, coprupoBka u GUIbTpaLHs
JaHHBIX. 3aMpOChl HA BBIOOPKY JTaHHBIX.
3ampocsl ¢ mapamerpaMu. Beraucisiemblie
T0JIS B 3aMpocax

79

80

[IpakTruyeckas padora no Teme "Pabora ¢
roToBoi 0a30ii JaHHbBIX"

MHuororabnauuabie 0a3bl JaHHBIX. THIIB
CBsI3ei Mex 1y Tabiuiamu. BaenrHuit




KJIIOY. HGHOCTHOCTB 0asnl JaHHBIX

[IpakTuyeckas pabora o Teme

81 "Pa3paboTka MHOTOTaOINYHOM Oa3bI
TaHHBIX"

82 3ampockl K MHOTOTA0IMYHEIM 0a3am
TAHHBIX

83 [IpakTuueckas pabota mo Teme "3anpocsl K
MHOTOTA0IMYHOM 0aze TaHHBIX"

84 SA3bik ynpasienus: AaHHbIMH SQL
[IpakTuueckas pabota 1o Teme

85 "VrpaBneHue JaHHBIMH C IIOMOIIBIO SA3bIKA
sQL”

86 Hepensunonnsie 6a3bl JaHHBIX.
DKCTepTHbIE CUCTEMBI

87 WHTEepHET-IPUIIOKEHUS
[TonsiTHE O CEpBEPHON M KIMEHTCKON

88 JacTax caiita. TeXHONIOTHS «KITUSHT —
cepBep», € JTOCTOMHCTBA U HEIOCTATKU

89 OcHogsl s1361ka HTML

90 [IpakTuueckas pabora no teme "Coznanue
TEKCTOBOM BeO-CTpaHUIIBI"

91 OcHoBbl s1361ka HTML

92 OcHoBgsl s13p1ka HTML
[IpakTuueckas pabora no teme "Coznanue

93 BEO-CTPaHUIIBI, BKITIOYAIOIEH
MYJIbTUMEANIHBIE O0OBEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUEO)"

94 OcHoBbI KackaaubIxX Tadaui cruiei (CSS)




[IpakTuueckas pabota 1o Teme

95 "OdopmiieHUE CTpaHUIIBI C TOMOIIBIO 1
KaCKaJHbBIX TaOIHII CTHIICH"

96 Cuenapuu Ha s3bIKe JavaScript

97 Cuenapun Ha si3b1ke JavaScript

98 ®dopMbI Ha BEO-CTpaHHUIIE

99 [IpakTuueckas padbora no teme "O6paboTka 1
TaHHBIX Gpopm"

100 Pa3memenue Beb6-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (ailyioB Ha CalT
KanpupoBanue. Hcnpasnenue

101 nepcnekTuBsl. ['ucrorpamma. Koppexkuus
YPOBHEH, KOPPEKLUs 1IBETA.
ObecrBeunBaHNe LBETHBIX U300pakeHUI
BBoa nzobpakeHuil ¢ UCIONIb30BaHUEM

102 Pa3NUYHBIX HUPPOBBIX YCTPOUCTB. 05
[IpakTruyeckas padora no Teme "O6paboTka '
¢ poBeIx GoTtorpagpuit”
Perymb. Pabota ¢ obnactsimu. @uiabTpsl.

103 [IpakTruyeckas padora no Teme "Perymib 0.5
¢ poBeIx GoTtorpaduit”
MHorocnoitable n3o0paxenus. TekcToBbie

104 ciou. Macka cios. Kanansl. Coxpanenue
BbIJIEJICHHOW 00JacTH

105 [IpakTuyeckas pabora o Teme 1
"MHorocnoitable n300paxxeHus"

106 [ToaroroBka WiLTFOCTpAIHii 1715 BEO-CalTOB. 05

[IpakTuyeckas pabora o Teme




" AHUMHPOBAaHHbBIC N300paKECHUS"

Bekropnas rpaduka. Bexropuzamus

107 . 1
pacTpoBBIX N300pakeHU

108 [IpakTuyeckas padora no Teme "BekropHas 1
rpaguka"

109 [TpuHIMIIBI TOCTPOEHUS U pEAAKTUPOBAHUS 1
TPEXMEPHBIX MOenei

110 [IpakTrueckas padota no treme "Coznanue 1
MPOCTBIX TPEXMEPHBIX MOAeei"

111 Cerounsie Moaenu. Marepuabl 1

112 [IpakTuueckas pabora no teme "CeTouHble 1
monaenun"

113 MonenrpoBaHue HCTOYHUKOB OCBEIICHHUS. 1
Kamepsr

114 [IpakTuyeckas pabora o Teme 1
"Pennepunr"

115 AnnutuBHbIE TexHONOTUH (3D-pUHTEpPHI) 1

116 [TonsaTne o BI:IpTyanLHoﬁ pEaIBHOCTH U 1
JIOTIOJTHEHHOM pealbHOCTH

117 PesepBHOoe Bpems 1

118 PesepBHOE Bpems 1

119 PesepBHOoe Bpems 1

120 PesepBHOE Bpems 1

121 PesepBHOoe Bpems 1

122 PesepBHOE Bpems 1

123 PezepBHOE Bpemst 1

124 PesepBHoe Bpems 1




125 PezepBHOE Bpemst 1
126 PesepBHOe Bpems 1
127 PezepBHOE Bpemst 1
128 PezepBHOE Bpemst 1
129 PesepBHOe Bpems 1
130 PezepBHOE Bpemst 1
131 PesepBHOe Bpems 1
132 PezepBHOE Bpemst 1
133 PesepBHOE Bpems 1
134 PezepBHOE Bpemst 1
135 PesepBHOE Bpems 1
136 PezepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I1O 136 36.5

[NPOTPAMME




IPOBEPSIEMBIE HA EI'D I10 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namv (nonumams)

1.1

[ToHnMaHre OCHOBHBIX HPUHIUIIOB YCTPOHCTBA M (PYHKIIMOHUPOBAHHS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOHMIBHBIX KOMITBIOTEPOB; TEHICHIIMNA
Pa3BUTUS KOMITBIOTEPHBIX TEXHOJIOTWH; BJIaJCHHUE HaBBIKAMH PaOOTHI C
OIEPAIlMOHHBIMU CHUCTEMaMHd M OCHOBHBIMH BHAAMH IPOTPAMMHOTO
ofecrieyeHnss Uil peHICHWsT y4eOHBIX 3agad 1O  BBIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPUHLMIIAX OpraHU3allUd U

Q)YHKHI/IOHI/IPOB&HHH KOMIIBIOTCPHBIX ceTeu

1.3

ITormmanne OCHOBHBIX MNPUHOUIIOB JUCKPETU3ALUKU Pa3JINYHBIX BHUIOB

uHpopmarun

1.4

[Tonnmanue ©0a30BBIX AITOPUTMOB OOpPaOOTKH YMCIOBOW M TEKCTOBOM
uHpopMaluuy (3alMCh 4YHUCEN B IO3ULHOHHOM CHCTEME CUMCICHMS,
JEIUMOCTb LIEJIBIX YHMCEN; HAX0XKJIEHUE BCEX IPOCTHIX YHCEN B 3a/laHHOM
Jarna3oHe; o0paboTka MHOTOPAa3pSAHBIX IEIBIX YHCEN, aHaIu3

CHUMBOJIBHBIX CTPOK U I[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKU

1.5

3HaHue q)yHKHI/IOHaHI)HI)IC BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CpPCIACTB

cpensl pa3paboTKu

1.6

Brnanenne OCHOBHBIMH CBEJAEHUSIMH O 0a3ax HaHHBIX, WX CTPYKTYpE,

CpeaAcCTBax CO34aHuAd U pa6OTBI C HUMH

1.7

ITonnManue BO3MOXKHOCTEHN U OI‘paHI/ILICHI/Iﬁ TEXHOJIOTUI HCKYCCTBECHHOI'O
HHTCIUICKTA B Pa3JIMYHBIX O6J'I8.CT}IX; HaJIn4yuec HpeI[CTaBJ'IeHI/Iﬁ 00
HUCIIOJIB30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Uit B Pa3INYIHBIX

npodeccuoHanbHbIX chepax

1.8

Branenune TeopeTMUECKMM anmapaTtoM, IO3BOJIAIOIIMM  OCYIIECTBIATH
MIPEACTABJICHUE 3aIaHHOIO HATypaJbHOTO YHCIA B PA3JIMYHBIX CHUCTEMAaX
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUsl JIOTUYECKUX BbIPAXKEHUH,
UCTOJB3Ysl 3aKOHBI anreOpbl JIOTHKHU; ONpPENeNaTh KpaT4alliuid myTh BO
B3BEIIEHHOM Trpae M KOJMYECTBO MyTeH MEXIy BepIIMHAMU

OpPUEHTUPOBAHHOTO ALMKINYECKOro rpada




Ymemo

2.1

2.2

YMeHHe HCHoab30BaTh KOMIBIOTEPHO-MATEMAaTUYECKUE MOJEIN st
aHanmm3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETh MOJCIUPOBAHMS,
BBIMOJHATh AQHAINU3 PE3YyJIbTATOB, MOJYUEHHBIX B XOJ€ MOEIUPOBAHUS;
OLICHUBATh aJICKBAaTHOCTh MOJEIU MOJCIUPYEMOMY OOBEKTy WU

MPOLECCY; MPEACTABIIATh PE3YIbTATHl MOJAEIMPOBAHKS B HATJISITHOM BUIE

YMenue KiIacCH(PUIMPOBATH OCHOBHBIC 33/ladll  aHAU3a JaHHBIX
(mporuno3upoBaHue, KJIacCU(pUKAIKS, KJIacTepu3alus, aHaJIu3
OTKJIOHEHHI1); MOHMMATh MOCJIEeI0BATEIIbHOCTh PEIleHUsl 3a7ad aHalu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUMCTKA U OIICHKA KAaueCTBa JIaHHBIX,
BbIOOp ¥ (WJM) TMOCTPOCHHE MOJACIH, NpeoOpa3oBaHUE JIAHHBIX,

BU3yalIM3allMd JaHHBIX, HHTCPHPCTALUA PE3YJIbTATOB

2.3

2.4

YMenue onpenensiTh HHHOPMAIUOHHBIA 00BEM TEKCTOBBIX, TpadHUeCKUX
Y 3BYKOBBIX JIJAHHBIX IIPU 3aIaHHBIX MapaMeTpax JUCKPETU3aluu. Y MEHUE
ONIPEAENATh CPEAHIOK CKOPOCTh IEPEeNadyd  JaHHBIX, OLIEHHMBAThb
W3MEHEHHE BpPEMEHHM Iepelayd MpU H3MEHEHUH HH(OPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CTpouTh KOJA, OOECIEeYUBAIOLIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEJIHIO0 JUTMHY COOOIIEHUs IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PELICHUHM 3a7ad CBOMCTBA IMO3MLIIMOHHOU
3allMCH YHUCEJI, aITOPUTMbI ITOCTPOCHUS 3allMCH YHUCIA B IO3ULIHUOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCa II0
CTPOKE, COZEpXKalllel 3aluch ITOTO 4YUCiIa B NO3ULMOHHOW CHUCTEME
CUMCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHEM;  YMEHHUE  BBIIOJHSATH

apI/I(l)MeTI/ILIGCKI/IG ornecpanru B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3BIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpPMalbHBIX (opMax MO 3aJaHHOM  Tabnuie
UCTMHHOCTH; HCCIeloBaTh 00JacTb HUCTMHHOCTU  BBICKAa3bIBaHUS,

COACPKAIICTO TEPEMECHHBIC,; PCHIATE HECJIOXKHBIC JIOTUYCCKHUEC YPAaBHCHUSA

YMeHne pemaTh alroOpuTMHUYECKHE 3a7aud, CBS3aHHBIE C aHAIH30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO TMYTH MEXIY BEPIIMHAMH
rpada, onpenencHUsS KOJUYECTBA PA3IMYHBIX IMyTEH MEXIy BepITUHAMHU

OPUCHTUPOBAHHOI'O aTUKIINICCKOTO rpa(ba)

2.8

YMeHne ucnoab30BaTh JACPEBbA MPU aHAIMU3EC U IMOCTPOCHHUUN KOJA0B M JJIA
MNpEaACTaBJICHUA apI/I(I)MCTI/I‘-ICCKI/IX BBIpa)KeHPIfI, npu PpeUICHUU 3aJav
MoruCKa MU COPTUPOBKH; YMCHUC CTPOUTH ACPCBO HUTPHI MO 3aJaHHOMY

IrOpuTMy; pa3padaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO

UTPBI




2.9

2.10

YMeHHe aHaJIM3UpPOBaTh QAJITOPUTMBI  C  HCIIOJIB30BaHMEM  TaOJIHII
TPACCUPOBKHU; OMPEIENATh 03 MCIOJIb30BAHUS KOMITBIOTEPA PE3yIbTAThI
BBINOJIHEHUS] HECJIOXKHBIX IPOTrPaMM, BKJIFOYAIOIIMX LIMKJIbI, BETBIECHUS U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX JaHHBIX

VYMeHue OIpeneNaTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHME 3JEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIM IOMCK) M NPUBOAMTH IPUMEPHI

HCCKOJIBKHX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU I PCIICHUA OﬂHOfI 3aJa4u

211

BnageHue yHUBEpCATbHBIM SI3BIKOM  TPOTPAMMHPOBAHUS  BBICOKOTO
yposus (ITackans, Python, Java, C++, C#), npeacraBieHusMu 0 6a30BBIX
TUTIaX JAHHBIX M CTPYKTypax NaHHbBIX; YMEHHE HCIIOJb30BaTh OCHOBHBIC
VIOPAaBISIONME  KOHCTPYKIIMH;  YMCHHE  OCYIIECTBJIATh  aHAIH3
MPEIUIOKEHHOW  MPOTPpaMMBI:  ONPENEISITh  Pe3yJbTaThl  PaOOTHI
pOTrpaMMbl TIPU 33JaHHBIX UCXOJHBIX JIAHHBIX; ONMPEICIIATh, MPU KAKUX
UCXOJHBIX JIaHHBIX BO3MOKHO TIOJyYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOpPHIE MOTYT TPHBECTH K OIMMUOKe B paboTte
nporpaMMbl;  (QOPMYJIMPOBATh  NPEUIOKCHHS 1O  YIYYIICHHUIO

MMpOorpaMMHOIo KoJia

2.12

2.13

YMeHue peann3oBBIBATH Ha BBIOPAHHOM JUII  HM3YYCHHS  SI3BIKE
nporpamMmmupoBaHus Beicokoro yposus (Ilackams, Python, Java, C++, C#)
TUIIOBbIE aJITOPUTMBI 0OPaOOTKH YHCEll, YUCIOBBIX OCIIEI0BATEIbHOCTEH
M MacCHBOB: IIPEJCTaBJICHME YWCIa B BHUAE HaboOpa MPOCTHIX
COMHOXMHTENEH; HaX0XJIeHHE MaKCUMalIbHOH (MUHUMAaJIbHOM) HUpPHI
HaTypaJbHOTO YHCIIA, 3a[IMCAHHOTO B CUCTEME CUHMCIICHHUS C OCHOBAaHHEM,
He npeBblmaonM 10; BblUuCIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MacchBa WJIM YHCIOBOM MOCIEA0BATEIBHOCTH (CYMMBI,
NPOM3BEACHUS  CPEJHEr0  apuPMETHYECKOro, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3J€MEHTOB, KOJMYECTBA 3JIEMEHTOB, YJOBIETBOPSIOIIUX
3aJaHHOMY YCJIOBUIO); COPTHPOBKY JJIEMEHTOB MacCHUBa; YMEHHE
UCTIOJIB30BaTh B TPOTpaMMax [aHHBIE Ppa3JIMYHBIX THIIOB C YYETOM
OTpPaHMYEHUH Ha JMana3oH UX BO3MOXKHBIX 3HAYCHWH, NMPUMEHATh NpU
peLIeHUH 33/1a4 CTPYKTYpPbI JaHHBIX (CHHCKH, CIOBApH, CTEKU, OUEpe.H,
JIepeBbs1); TPUMEHATHh CTaHIAAPTHBIE U COOCTBEHHBIC TOANPOTPAMMBI IS
00pabOTKM YHCIIOBBIX TAHHBIX W CUMBOJBHBIX CTPOK; MCIOJIH30BATH MPH
pa3paboTke MmporpamMm OHOJIMOTEKH MOANPOrPaMM; YMEHHE HCII0JIb30BaTh

CpeacCTBa OTJIAAKHU NIPOrpaMM B CpCIC IMPOrpaMMHUPOBaAHUA

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_U:I JJIA aHaJIn3a,

MNpEACTaBJICHUA U O6pa60TKI/I JaHHBIX (BKJ'IIOLIEUI BLI60p OIITUMAJIBHOTO




pelieHus, moaAdOp TUHUHM TPEHJa, PeUIeHHe 3ahad MPOTHO3UPOBAHUS);
YMEHHE HCIONIB30BaTh TaONWUHbIC (pPESAIMOHHBIE) O0a3bl JAaHHBIX U

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BBIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAHUEM  DPA3JIMYHBIX  CPEACTB  IU(PPOBBIX  TEXHOJOIHIA;
MOHMMAaHUE BO3MOXKHOCTEH LH(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BaTEILHBIX CEPBUCOB

INEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
IO TH®OPMATUKE

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUA

1

udposast rpaMOTHOCTH

11

1.2

OCHOBHEBIE TCHACHIUHU PAa3BUTUA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHHe
BBIYMCIICHUA. MHOFOHpOHeCCOpHLIe CHUCTCMBI. PaCHpeﬂeHéHHHe

BBIYUCIIUTCIIBHBIC CUCTEMBI 1 06pa60TKa 0O0JIBIINX JaHHBIX

[IpyHIMOBI TOCTPOEHMsSI M amlmapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CereBble mnpotokosnbl. Cerb HWMurepHer. Appecanus B cetu HHTepHer.
[Mporokonsr creka TCP/IP. Cucrema nmomenubix umén. Paznenenue IP-cetn Ha

MOJICETH C MOMOILBIO MAaCOK MOACETEeH

1.3

1.4

1.5

QaitnoBas cuctema. Ilouck B QaitnoBoil cucreme. [IpuHIMNOBI pazMenieHUs: U
uMeHOBaHUs (ailnoB B gonroBpeMeHHOM mnamstu. I1laGnoHBl 11 omucaHUS
rpymni ¢aiinos

CkopocTh mepenayd  JaHHBIX. 3aBUCUMOCTb BpPEMEHM  Iepefadyd  OT

MH(}OPMaLIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

HIudpoanue aanHbIXx. CUMMeTpUYHble U HecuMMeTpuuHble mUGpsl. [ndps

npocroit 3amensl. [udp Lezaps. udp Buxkenepa. Anroputm mmdppoBaHus
RSA

1.6

2.1

Kozpl, mo3Bossitonine 00HapyXKUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE NTPU
nepenaye naHHbIX. Paccrosinne Xammunra. KonupoBaHue ¢ mOBTOpEeHUEM OUTOB.

Konasr XsoMmMuHra
TeopeTtuueckrne 0CHOBBI HHPOPMATUKHI

JIBonuHoe  koaupoBaHue. PaBHOMEpHbIE W HEPAaBHOMEPHBIE  KOJBI.
JlekonupoBaHue COOOIIEHUM, 3alTMCAaHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
VYcenosue ®ano. IlocTpoeHne OHO3HAYHO IEKOAMPYEMBIX KOJOB C MOMOUIBIO

nepeBa




2.2

2.3

Teopernueckue mMOAXOABI K OICHKE KoiudecTBa uHGopmanuu. EauHUIBI
M3MEpeHusl KoiuyecTBa WHPopManuu. AmnpaBUTHBIM MMOAXOA K OILEHKE
KojuuecTBa uHGopManuu. 3akoH aAauTUBHOCTH uH(popmauuu. Popmyna

Xaptiu. Madopmanus u BeposstHOcTh. @opmyita llenHona

Cuctembl cumcinenus. Pa3BépHyTas 3amuch LEeIbIX M JPOOHBIX YHUCENT B
IIO3ULIMOHHON cucTeMe cuucieHusd. CBOMCTBa MO3MLMOHHOW 3alUCH 4YHCHA:
KOJIMYECTBO IU(P B 3alUCH, MPU3HAK JETUMOCTH YMCIIa HA OCHOBAaHHE CHCTEMBI
CUMCIIEHMS. AJITOPUTM IIEPEBOAA LIEJIOr0 YKcia U3 P-MUHOM CUCTEMBI CUMCICHUS
B JIECATUYHYIO. AJITOPUTM MepeBoJa KOHEUHOH P-uuHON ApoOu B AECATUUHYIO.
ANroput™m InepeBoja LENOro YMCia U3 JECSITUYHOM CUCTEMBl cuucieHus B P-
nunyro. IlepeBox KoHe4HOH aecsATHUHOW Jpobu B P-nunyro. J[BomuHas,
BOCBMEpUYHAs U LIECTHAALATEPUYHAs CUCTEMBI CYUCIICHUS, CBSI3b MEXIY HUMMU.

ApI/I(bMeTI/I‘ICCKI/Ie Oorcpanuy B IO3UIMUOHHBIX CUCTEMAX CUUCIICHUS

2.4

2.5

2.6

2.7

TpOI/I‘lHaH YpaBHOBCIICHHAs CUCTEMA CUUCIICHUA. I[BOI/I‘IHO'I[GCHTI/I‘IHB.H CHUCTCMa

CUHUCIICHUA

Komuposanue texcroB. Komuposka ASCII. OgHoGaliTHbie KogupoBku. CTaHmapT
UNICODE. Komuposka UTF-8. Omnpenenenne uHGOPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOIIEHUI

KomupoBanue n3obpaxenuit. Ouenka nHGpOpMamoHHOTo 00bEMa rpaduIecKux
AAaHHBIX IpPU 3aJaHHBIX pa3pClICHUN U FJIY6I/IH€ KOOAWpOBaHUA LBECTA. HBGTOBBIC
monenu. KomupoBanue 3Byka. OneHka HH(GOPMALMOHHOIO 00BbEMa 3BYKOBBIX

AAaHHBIX IIPH 3aJIaHHBIX YaCTOTC JUCKPCTU3AINN U Pa3pAAHOCTU KOAUPOBAHUSA

Anrebpa noruku. [loHsTne BbICKa3bIBaHMs. BbIcka3piBaTenbHbIE (HOPMBI
(npenukatel). KBaHTOpBI CylIeCTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauud. TaOmuipel HCTUHHOCTU. Jlormueckue BBIPaKEHUS.
Jlormueckue ToxxaecTBa. Jlornyeckue onepanuy u onepanyy HaJ MHOKECTBaAMH.
3akoHBl anreOphpl JIOTUKU. OKBHUBAJIEHTHBIE IPeoOpa3oBaHMs JIOTHUYECKUX
BbIpakeHuil. Jlornueckue ypaBHEHHs U CUCTEMbl YPaBHEHUH.

Jlormueckue (GyHKIUU. 3aBUCHUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTMUECKUX
(GYHKIUI OT KOJIMYECTBA ApIyMEHTOB.

Kanonnueckue (opMbl TOrHYECKUX BBIPaKEHHUH

2.8

2.9

COBCpI_HCHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLIC HOPMAJIbHBIC (bOpMBI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_IC HCTUHHOCTHU

Jlornueckue »sIeMEHTHI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psaanbiii cymmarop. [loctpoeHne cxeM Ha JOTMYECKUX 3JIEMEHTax Mo
3aIaHHOMY JIOTHYE€CKOMY BBIPQKCHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHHS TIO

JIOTUYECKOM cXeMe

2.10

Mogenu u wmopenupoBanue. llenn MopenupoBaHus. ANEKBAaTHOCTbH MOJIEIH




MOJIETTUPYEeMOMY OOBEKTY WM mporieccy. DopManu3aius IpUuKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToB MOACTUPOBAHUS B BUJIE, YIOOHOM JUISI BOCIIPUSITUS

yemoBeKoM. ['paduyeckoe mpeacTaBiIeHne TaHHbBIX (CXEMBbI, TaOIUIIbI, TpaQuKn).

2.11

2.12

2.13

2.14

[IpeacraBinenue 1enbIX 4YHCEN B NaMsATH KommbioTepa. OrpaHUyeHHOCTh
JMamna3oHa 4YuceJa NpU OrpaHMYEHUM KoJiMdecTBa pa3psanoB. IlepenonHenue
paspsIHON ceTkH. be33HakoBbie M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JOTIOJTHUTEIBHBIN KOJI OTPULIATENbHBIX YUCE.

[ToGutoBbIe JOrMueckue onepanuu. Jlorndeckuii, apupMeTHYECKU U
nukmnueckuit  casurd. IlIudpoBanne ¢ moOMOIIBIO MOOMTOBOM  oOIeparuu

«uckirouaromiee MJIN»»

[IpencraBiacHue BEIECTBEHHBIX YHCEN B NMAMATH KOMIIBIOTEpA. 3Hadaulas 4acTb
U NopsAaok uMcia. Jluama3oH 3HayeHMM BellecTBEHHbIX uucen. [IpoGnembl
XPAHEHMUS BEIECTBEHHBIX 4YHCEN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsaoB. BelnonHeHue omnepanuii ¢ BEIECTBEHHBIMHM YWCIIAMH, HAKOIUIEHHE

oIInO0OK IIpHU BBIYUCIICHUAX

I'padgbl. OcHoBHble moHATHA. Buasl rpados. Onucanue rpagoB ¢ HOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIUCKOB CMEXHOCTH. Pemenue
QITOPUTMUYECKUX 3aJad, CBSA3aHHBIX C aHamm3oM rpadoB (mocTtpoeHue
ONTUMAIIFHOTO TYTH MEXAy BepIinHamu rpacda, OompeneseHHe KOJIMYeCTBa
pa3IUYHBIX IIyT€d MEXKIy BEpIIMHAMU OPUEHTHPOBAHHOIO aLUKIMYECKOIO
rpaga)

HepeBbsi. bunaproe nepeso. JlepeBbs mnoucka. CrocoObl 00xozma jaepesa.
[IpencraBnenue apudmeTnuecKkux BbIpakKeHUHN B BUIe nepeBa. lcnonb3oBanue

rpadoB U 1epeBbEB IPU OMUCAHUU OOBEKTOB U MPOILIECCOB OKPYKAIOIIETO MUpa

2.15

JluckpeTHble UTphl ABYX UTPOKOB ¢ MoJHOM mHpopManuen. [loctpoenue aepesa
nepebopa BapUaHTOB, ONMCAHWE CTPATETMM WUIPbl B TaOIW4YHOU QopMe.

BLII/II‘pLIIJ_IHI)Ie W NPOUTPLINIHBIC TO3UITUN. BLII/II‘pLIIJ_IHHe CTpaTerunu

2.16

CpencTtBa  MCKYCCTBEHHOTO  WHTEUIeKTa.  WneHTudukanuss W TOMCK
M300pakeHM, pacrmo3HaBaHue Jull. Mcrmoib30BaHHEe METOJI0OB MCKYCCTBEHHOTO
MHTEJJIEKTa B 00yJaronmx cucremax. Vcnonb3oBaHue METOA0B UCKYCCTBEHHOTO

WHTEJUIeKTa B poOoToTexHuke. MHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI M IPOrPaMMHUPOBAHHE

3.1

dopManuzanus MOHATHA alroputMma. MammHa TheIOpHHTa Kak yHHBEpCaJbHas

MOJIEIIb BEIYUCIIEHUN

3.2

OneHka CIOXKHOCTH BblUMCIeHMH. Bpemst paboTel M 00BEM HCIONB3yeMO
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa HCXOOHBIX JaHHbIX. OreHka

ACUMITOTHYECKOM CIIOKHOCTH  aJIT' OPHUTMOB. AJ'IFOpI/ITMBI MOJIMHOMHUAIBLHOMN




cnoxkHoctu. IlepeGopubie anroputmbl. [IpuMepbl pa3IUYHBIX —aJTOPUTMOB

peLIeHus OHOM 3a/1a4i, KOTOPBIE UMEIOT Pa3IUYHYIO CII0KHOCTb

3.3

OmnpeneneHre BO3MOXKHBIX PE3YJIbTaTOB padOThl IMPOCTEHIIMX aAJITOPUTMOB
YIPABICHUSI MCIOJIHUTEISAMU M BBIUMCIMTEIBHBIX anroputMoB. OnpeneneHue

HUCXOJHBIX JAaHHBIX, IIPHU KOTOPBIX aJIlOPUTM MOXKET JaTbhb Tpe6yeMBII71 pe3yiabpTatr

3.4

3.5

3.6

3.7

3.8

Anroput™Mbl 00pa0OTKM HATYPaJbHBIX YHCEN, 3alMCAHHBIX B IMO3WIIMOHHBIX
CHCTEMaX CYHCICHHS: pa3OMeHHE 3alliCH YHCIa Ha OTACIbHBIC IHQPHI,
HaXOXJCHHE CYMMBbI W TIpOW3BeNeHUS [U(]p, HAXOXKIECHHUE MaKCHUMaIbHOU
(MHHHMAITEHOW) TTU(PHL.

[IpencraBnenne uucina B BUae HaOOpa MPOCTHIX COMHOXHUTENECH. ANTOpUTM
OBICTPOTO BO3BEJICHHUS B CTENICHb. [IOMCK MPOCTHIX YMCEN B 3aJJAaHHOM JIMaNa3oHe

C MIOMOILIBIO AJITOPUTMA «pelIeTo JpaTtocheHar
MHoropa3psiIHbIe IeIble YUCIa, 3a/1a41 JITUHHON apuPMETUKA

S3eik nporpammuposanus (ITackans, Python, Java, C++, C#). Tumbsl gaHHBIX:
[[EJIOUNCIICHHBIC, BEIICCTBEHHBIC, CHMBOJIbHBIC, JIOTHYECKHE. BeTBieHwus.
Crnoxusbie ycnoBusi. Llukisl ¢ ycnoBueM. LIUKIbI IO TepeMEHHOM.

OOpaboTka MaHHBIX, XpaHAMMXCs B (aiiax. TeKCToBbIe U JBOWYHBIC (HAIIbL.
daiinoBbie mepeMeHHbIe ((aitnoBbie ykazarenn). Urenue u3 (aiina. 3anuce B
Gaiin.

Paz0ouenue 3a1aun Ha oazaaayn. [loanporpaMmer (Tipoueypsl 1 QYHKITHH).

Hcnonb3oBaHue CTaHHapTHOﬁ OMOJHMOTEKH S3bIKA IIporpaMMuUpOBaHus

PeKprI/IH. PeKprI/IBHBIe npoueaypnsr u (I)YHKI_[I/II/I Hcnonp3oBaHue cTeka s

opraHu3anu peKypCHBHBIX BbI3OBOB

Yucnennsle MeToabl. ToyHoe M npubamkEHHOE peleHus 3aaadu. YuciaeHHoe
pellieHre ypaBHEHHMI C momoulbio mojdopa mnapamerpa. UHCIEHHbIE METOJIbI
pelleHrs ypaBHEHMH: MeToja 1epedopa, METOJH IOJIOBUHHOTO  JIEJIECHMS.
[IpuOnmxE€HHOE BBIUMCIIEHUE JUIMH KPHUBBIX. Bpluucienue miomanei ¢uryp c
MOMOIIIbI0 YUCICHHBIX METOAOB (METOJ MPSIMOYTOJbHUKOB, METOJ| Tpameuui).
[Tonck maxkcumyma (MHUHHMYyMa) QYHKIMH OJHOM NEpPEeMEHHON MeToJI0M

IIOJIOBHHHOT'O ACJICHUA

3.9

O6paboTka  CHUMBOJBHBIX  JIaHHBIX.  BcTpoeHHBIE  QYHKIMH  SI3BIKA
MPOTrpaMMHUPOBAHUS JIs1 00paObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBAa TMOSBICHUI CHMBOJIAa B CTpPOKE,
pa3OueHne CTPOKM Ha CIoBa MO MPOOEThbHBIM CHMBOJAM, TOUCK MOJCTPOKH
BHYTPU JaHHOM CTPOKH, 3aMEHAa HaWJIEHHOW MOACTPOKHM Ha JPYTyl0 CTPOKY.
I'enepanms Bcex CIOB B HEKOTOPOM aidaBUTE, YIOBICTBOPSIONINX 3aJaHHBIM

OrpaHUYCHUAM. HpeoGpa3OBaHHe quciia B CUMBOJIBHYIO CTPOKY U O6paTHO




3.10

MaccuBel M IIOCIACAOBATEIBHOCTH  YHCENI. BblunciaeHne  0000IIEHHBIX
XapaKTEPUCTUK JJIEMEHTOB MACCMBA WJIM YHCJIOBOM IOCIEA0BATEIbHOCTH
(CyMMBI, TIPOM3BEICHHUS, CpeIHEro apu(PMETHYECKOTO, MHUHHUMAIBHOTO H
MAaKCUMaJIBHOTO 3JIEMEHTOB, KOJMYECTBA SJEMEHTOB, YIOBJIETBOPSAIOLIUX
3aIaHHOMY YCJIOBUIO). JIMHEHHBIM MOMCK 3a/laHHOTO 3HAYCHUS] B MAacCHUBE.
Anroput™mbl pabOTBl C JJEMEHTaMH MAacCHBa C OJHOKPATHBIM MPOCMOTPOM
MaccuBa. CopTHpOBKa OAHOMEPHOTO MaccuBa. IIpocTeie MeTOoABl COPTUPOBKHU
(MeTonm my3BIpbKa, METOA BBIOOpa, CcOpTHUpPOBKA BcTaBKamu). CopTHpPOBKA
ciusinueM. beictpas coptupoBka maccuBa (aaroputm QuickSort). JIBouuHbIi

IIOMCK B OTCOPTHPOBAHHOM MACCHBC

3.11

JIByMepHBIE MacCHBBI (MaTpHUIbl). ANTOPUTMBI O0pPaOOTKH  JBYMEPHBIX
MacCHBOB: 3allOJIHEHUE JBYMEPHOIO YHCJIOBOIO MaccuBa IO 3aJaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAacCCHUBE, BBIYMCICHHE MaKCUMyMa
(MMHHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, I€PECTaHOBKA CTPOK U

CTOJIOIIOB IByMEPHOTO MacCHBa

3.12

CnoBapu  (acCOMAaTUBHBIC  MAacCHBBI,  OTOOpakeHUs).  XOII-TaOJUIBL

HOCTpOGHI/IC aJI(baBI/ITHO'LIaCTOTHOFO CJI0Bapd IJIA 3aJaHHOIO TCKCTAa

3.13

Creku. AHanu3 MNpaBUIBHOCTH CKOOOYHOrO BbIpaKeHMs. Bbruncienue
apru(METHYECKOTO BBIPAKEHUS, 3aIIMCAaHHOTO B MOCT(HUKCHOM hopme.

Oqepemzl. Hcnonb3oBanue oucpcan il BpECMCHHOI'O XpaHCHUA JaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHne MHHMMaJIBHOTO OCTOBHOIO JiepeBa
B3BELLICHHOT'O CBS3HOTO HEOPMEHTHUpPOBaHHOTo rpacda. KomuuecTBo pasianyHbIX
MyTel MeX1y BEpIIMHAMU OPUEHTHUPOBAHHOIO allUKINYECKOro rpada. ANroputm

JlerkcTphl

3.15

3.16

JepeBps. Peanuzanus nepeBa ¢ NMOMOIIBIO CCBUIOYHBIX CTPYKTYp. J[BOoMuYHBIE
(ounapnbie) naepeBbsi. IlocTpoeHue nepeBa A 3alaHHOTO apU(PMETHYECKOTOo
BbIpakeHUs. PekypcuBHBIE anropuTMsl 006xoja aepesa. Vcrnonb3oBaHue cTeka u
ouepeau 1 00Xo/a AepeBa

JluHaMHUeCcKOe IPOrpaMMHUPOBAHNE KAK METOJ PELIEHUS 33[a4 C COXPaHEHUEM
IMPOMCIKYTOYHBIX PE3YJILTATOB. 3a)1atn/1, pemracMbIC C MOMOIIBIO JUHAMUYCCKOT'O
[IPOrpaMMHUPOBAHHUS: BEIUUCICHUE PEKYPCUBHBIX (DYHKIUH, MOACYET KOIMYECTBA

BapHWaHTOB, 3ala4v ONITUMU3AlIUN

3.17

[TonsiTne 006 0OBEKTHO-OPHUEHTUPOBAHHOM MporpamMmMupoBaHuU. OOBEKTH U
kiaccbl. CBoiicTBa M MeTo/bl 00BeKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAJH3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTIO TMOIXO0JA.

WNukancynsamnus, HacaeqoBaHue, TOIUMOPHU3M

NupopmaninoHHbIe TEXHOJIOTUH




4.1

Anamun3 paHHbiX. OCHOBHBIE 3a/layMl aHajdW3a JaHHBIX: IPOTHO3UPOBAHHUE,
KIaccupuKanus, KilacTepu3aiusi, aHaau3 OTKIOHeHW. llociemnoBaTelnbHOCTh
peleH sl 3a/1a4 aHaJTu3a JIaHHBIX: cOOp MEePBUYHBIX JTAHHBIX, OYMCTKA U OICHKA
KadyecTBa JaHHBIX, BBIOOpP W (WJIM) IOCTPOCHHE MOJENH, IMpeoOpa3oBaHUE
JAHHBIX, BU3YyaJIM3alMs JAaHHBIX, MHTEpPIpETanus pe3ynbpTaroB. [IporpamMMHbie
cpenctBa U VHTEpHET-CEpBUCH UII OOpaOOTKM M TPEICTABJICHUS JIaHHBIX.

Bonwmue nanabie. ManmmaHoe 00y4ueHue

4.2

AHanu3 JaHHBIX C IIOMOIIBIO 3JIEKTPOHHBIX TalnuL. BbluncieHue cymmsl,
cpemHero  apuMeTHuecKkoro, HawOosbmiero  (HAaMMEHbBINETO)  3HAYCHUS
nuanazoHa. Berumcnenue ko3¢ duiueHTa KOppensuuu JBYX pSJIOB JIaHHBIX.
[TocTtpoenne cromduaThIX, JTUHEWYATHIX W KPYroBbIX auarpamM. Iloctpoenue
rpadukoB ¢pyHkuuid. [lon6Gop nuHUM TpeHAaa, peleHre 3a1a4 IPOrHO3UPOBAHHUS.

Pemenne 3aaa4 OITUMH3allK C ITIOMOIIBIO 3JICKTPOHHBIX Ta6JII/III

4.3

Jluckperuzanusi NpH  MaTeMaTHYeCKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue ABIWKEHHs. MojenupoBaHue OHOIOTHYECKUX
cucteM. MaremaTuueckue MOAENM B  OKOHOMHKE. BblunciuTenbHbIE
SKCHEPUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaTOB SKCIEpUMEHTa. MeTon
HAaUMEHBIIMX KBaApaToB. OIEHKAa YHUCIOBBIX MapaMeTPOB MOJEIUPYEMBIX
OOBEKTOB M TMPOIECCOB. BoccTaHOBIEHHE 3aBHCHMOCTEH IO pe3ysbTaTaM

OKCIICPUMCHTA

4.4

4.5

4.6

BepostHocTHBIE MOJICIH. Metonrsl MomnTe-Kapio. HMurtammonnoe

MojiennpoBanue. CHCTEMBI MacCOBOTO 00CITYKUBaHMUSI

Tabnuunble (pensiuoHHbie) 0a3bl TaHHBIX. Tabnuila — mpecTaBieHne CBEACHU I
00 omHOTHNHBIX OOBbekTax. Ilone, 3ammch. Kimrou Tabmmiel. PaboTa ¢ rotoBoit
0a30il maHHBIX. 3anojHeHUe Oa3bl JaHHBIX. [IoMCK, cOpTHpPOBKA U (QUIbTpAIUs
JTaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C MapamMeTpaMu.
Brruncisiemble nosisi B 3anpocax.

Mmuorotabnuunbie 0a3bl JaHHBIX. TUIBI CBsI3ed Mexay TaOnuiamu. BHemHui
kio4. [lemocTHOCTh 6a3bl JaHHBIX. 3aMpPOCHl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX
TekcroBbiii mpoueccop. CpeacTtBa MMOUCKa W aBTO3aMEHbl B TEKCTOBOM
nporeccope. CTpyKTypHupOBaHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKH, OTJIaBJICHHUE.

[IpaBmia ©UTUPOBAaHUS MCTOYHMKOB M odopMieHHs Oubimorpapuueckux

CCBIJIIOK




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* ndopmaruka (B 2 yactsax); 10 kimace. yriyoneHHoe oOyduenue [lonskos
K.1O., Epemun E.A. O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
«BMHOM. Jlabopatopus 3HaHU»; AKIIMOHEpHOE 00111ecTBO «M31aTenbCTBO
«IIpocBenieHue»

» Uadpopmaruka (B 2 gacTsax); 11 kmacc. yrmybnennoe o0ydenune [Tonskos
K.}O., Epemun E.A. OO0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«BHOM. JlabopaTopus 3HaHUI»; AKIIMOHEPHOE 00111ecTBO «31aTenhCTBO

«HpOCBGIHeHI/IC»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
Nudopmartuka. Metonuueckoe nocodue: 10-11 knaccel. ba3oBslii u

yrayOJIeHHBIN YPOBEHB

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Poccuiickas anextponnas mkona https://resh.edu.ru/
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