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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no uaGopmaruke (yriayonE€HHBIA YPOBEHb) HA YPOBHE CPEIIHETO
obmero o6Opa3oBaHus pazpaboTaHa Ha OCHOBE TpeOOBaHMU K pe3yJbTaTaMm
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrpPaMMbl  CPEAHETO  OOMIETO
oOpazoBanusi, npencraBieHubix B PI'OC COO, a takxke ¢enepaibHOi paboueit
IpOTpaMMbl BOCITUTAHUSI.

[lporpamma 1o wuH(popMaTHKEe MaET TMPEACTaBICHHWE O LeNAX, oOmei
CTpaTeruu OOYYEHHs, BOCIHUTAHHUS M Pa3BUTUS OOYYAIONIMXCS CpPEeACTBaMHU
yuebHoro mpeamera «Uudopmaruka» Ha yrayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeIbHOE peIMETHOE coJiepKaHue, npeycMaTpUBaET ero
CTPYKTYpUpOBaHUE IO pa3jieiaM M TeMaM Kypca, ONpeaessieT paciupe/iesieHHe ero
1o kinaccaM (rogam M3y4yeHus), 1a€T NPUMEPHOE paclpe/esieHne yyeOHbIX 4acoB
M0 TEMATHUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3y4eHUS C  y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[TporpamMMma 1o nH(pOpMaATHKE ONpPEAEIAeT KOIUUYECTBEHHbIE U KaUeCTBEHHBIE
XapaKTePUCTHKU Y4eOHOTO MaTepHasa JJisl KaKI0ro roja u3yueHus, B TOM YUCIIe
JUISL COJEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuaromuxcs, BCEPOCCUHCKUX IIPOBEPOYHBIX pabor,
roCyJlapCTBEHHOM UTOTOBOM aTTectauun). [IporpamMma no undopmaruke sBiasercs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX NporpaMM U Y4eOHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIIEM.

NudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYUIHOCTh HMH(OPMATUKM KaK HAyYyHOM JWUCUUIUIMHBI, HU3ydarolen
3aKOHOMEPHOCTH IPOTEKAaHUSI U BO3MOKHOCTH aBTOMATHU3allMA UHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMYHBIX CUCTEMAX;

OCHOBHBIE = 005IacTM  TpUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
UH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIUAIBHYIO Chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep HWHPOPMATUKM ©  WHPOPMALMOHHOM
NESITEIIbHOCTH.

Kypc undopmatuku ajis ypoBHS CpelHEro 0oO0IIero oOpa3oBaHUs SIBISETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
UHGOPMATUKU U HH(OPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHH, Oonmupaercs
Ha CoJiepKaHue Kypca WH(OOPMATHKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  TMpPUMEHEHUs  MH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA, Aa€T TEOPETHUECKOE OCMBICICHHE, WHTEPIIPETalui0 U 000O0IIeHHE
3TOTO OTIBITA.



Pesynbrarel  yriyOn€HHOro  YpOBHS ~HM3y4deHHUS y4yeOHOro MpeaMera
«Uudopmartuka» OpUEHTHPOBAHBI HA TOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieaywneil npoPecCUOHATIBHOW JIEATEIbHOCTH KaK B paMKax JaHHOU
MpeaMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JlaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
IIPU3HAKOB U B3aMMOCBSI3€H, CIIOCOOHOCTh JEMOHCTPUPOBAThH Pa3IUYHbIE TOAXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOoU NpeIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE TMPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl KCIOJIb30BaHHUS METOJOB M HHCTPYMEHTapusi JaHHOMU
peIMETHON 00J1acTH;

HAJIMYUE TMPEACTABICHUN O JAHHON MpEeAMETHON 00JIaCTH KakK IEIOCTHOU
TEOpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00ECIEeYMBAETCA
LeJIeHANPABICHHAs] TIOJITOTOBKA OOYyYarOIIMXCSl K MPOJOJIKEHHIO 00pa30BaHUS B
OpraHu3anuiax  MOpodeccCuoHadbHOTO  O0pa3oBaHUsS MO  CHEHHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMmannoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBbl M TEXHOJOTMH, MOOWIIbHBIE CHUCTEMBl W CETH, OOJIbIIME [aHHBIE WU
MalIMHHOE O0O0y4Y€HUE, MPOMBIIIICHHBIM WHTEPHET BEIIEW, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENCIEHHOIO PEECTPa, TEXHOJOTHH BUPTYyAJIbHOW WU
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmatuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKU3HU B YCIIOBUSIX Pa3BUBAIOILErOCs MHPOPMAIIMOHHOTO 00IIeCTBa
Y BO3pACTAIONICH KOHKYPEHI[MM Ha pbIHKE TpyAa. B CBS3M C 3TUM H3y4yeHUE
uHpopmatuku B 10—11 knaccax 4OMKHO 00€CIEUUTh:

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

c(OpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

c(OpMHPOBAHHOCTh YMEHHMHM pa3iau4arh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJIBI, BHUJETh HMX CBSI3b C KPUTEPUSIMU OLIEHHBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIIHIO;



cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUUM  WHGOPMAIMOHHBIX
TEXHOJOTMM Ha JKU3Hb 4YeJNOBeKa B OOIIECTBE, MOHHUMAHHME COLMAILHOTO,
HKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUIMYECKOrO, MPUPOIHOTO,
OPrOHOMHYECKOTO,  MEIUUMHCKOTO U  (PU3MOJIOrMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE TPABOBBIX U 3TUYECKHUX ACTICKTOB HH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZEH, BOBICUYEHHBIX B CO3JJaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37laHHE YCIIOBUM MJisi pa3BUTHUSL HABBIKOB Y4EOHOM, MPOEKTHOM, HAy4HO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

B conepxanun ydeOHoro mpeametra «MHpopmMaThka» BBIICISIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB U JPYTUX DJIEMEHTOB LUQPPOBOTO OKPYKEHHS, BKIIOYAs
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VHTEpHET M UCHOJIB30BAHUIO HWHTEPHET-CEPBHUCOB, HH(OPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopermueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ce0s
MOHATUMHBIMA anmapaT WHPOPMATUKH, BOMPOCHl KOJAMPOBAHUS HH(POpMAIUH,
u3MepeHus MHOOPMAIIMOHHOTO 00BbEMaA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJIETUPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AITOPUTMHYECKOTO MBIIIUICHHS, pa3paO0TKy aJITOPUTMOB U OIIEHKY MX CIIOKHOCTH,
dbopMUpOBaHHUE HABBIKOB peaIU3allMi MPOrpaMM Ha sI3bIKax MpOrpaMMHUpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoHHBbIE  TEXHOJOTMHM»  IOCBAIIEH  BOIIPOCAM
npuUMeHEeHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTu30BAHHBIX B MPHUKIAIHBIX
MPOTPaMMHBIX MTPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3aJa4ax aHaJIM3a
JAHHBIX, HMCMOJB30BAaHUIO 0a3 JaHHBIX W 3JIEKTPOHHBIX TaOMUL [Js pEeLIeHUs
MPUKJIAIHBIX 3a]1a4.

B npuBenénnom nanee coaepxkanuu ydeOHoro npeamera «Hbopmatrka
KYPCUBOM  BBIJICJICHbl  JIONIOJHUTEIbHBIE TEMbI, KOTOpPhIE HE BXOJAT B
00s13aTeNIbHYIO TIPOTpaMMy OOYyYEHHs, HO MOTYT ObITh MPEAJIOKEHBI ISl U3yUCHUS
OT/ICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCSI.

YrnyOnéHHplid  ypOBeHb U3Y4YEHUST WH(POPMATUKH PEKOMEHAYETCS ISt
TEXHOJIOTUYECKOTO0  MpOQuis, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
WHOOPMAITMOHHYIO C(ephl ACATENHHOCTA. YTIYyONEHHBIH YPOBEHb W3YYCHUS
uH(poOpMaTUKU 00ECIEYUBAET: MOATOTOBKY OOYyYarolMXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JacCTH HWHOOPMAIMOHHBIX TEXHOJOTUA W WHXKCHEPHBIC
CHEIUATBHOCTH, Y4YaCTHE B MPOEKTHONW M WCCIIENOBATEILCKONW NESITEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/AX U Cllaye
EnunHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpeesiax OJHOTO roja oOydeHus
MOXET OBITh HM3MEHEHa MO YCMOTPECHHIO YYHTENS NpPH TOATOTOBKE padoueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee 4KMCiI0 YacoB, PEKOMEHOBAHHBIX JIJIs1 U3y4eHUs UHHOPMATUKU — 272
yaca: B 10 ximacce — 136 yacoB (4 yaca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

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

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMATHYECKOE BBIMOJHEHUE MPOTPAMMBI  MPOIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMONIbI0 MIUH. KOHTpOJIephl BHEMIHUX YCTPOUCTB. [IpsAMON 1OCTYN K TaMSITH.

OCHOBHBIE ~ TEHACHUMU  PA3BUTHUS KOMIIBIOTEPHBIX ~ TEXHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUA. MHoromnpouneccopHsie CHUCTEMBI.
CynepkomnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHHUKALUSX. BcrpoenHnsblie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEe TPOU3BOJICTBA.

[IporpammHOe oOecrieueHre KOMIIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Bun
nporpaMMHOro obecredyeHuss U UxX HazHadeHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMMHoe obOecrniedueHue. OmnepalOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpouctB. MHCTamusiuuss W JAEUMHCTAULALNUSA  HPOTrPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (ailjIoB B
nosroBpeMeHHoi namsatu. [llabmons! 11t onucanus rpymi (haisios.

[Iporpammuoe obecniedenue. JlnneH3upoBanue MpPOrpaMMHOTO 00eCTICUCHHUSI
u 1uudpoBeix pecypcoB. Ilpompuerapuoe u  cBOOOJHOE MOPOrpaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE UCIIOIb30BaHUE MPOTPAMMHOTO
obecrieueHuss u 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOJATENLCTBOM Poccuiickont denepanuu 3a HEIPABOMEPHOE HCITOJIb30BAHKE
IIPOTpaMMHOT0 obecrieueHus U IU(PPOBBIX PECYpPCOB.

[IpUHIMIIBI TIOCTPOCHUS U anmnapaTHbIEe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTOKOIIBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moncetm ¢ moMouipl0 Macok mnoxacereil. CereBoe
agMuHUCTpUpoBaHue. [lolyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHKCHUS
MAKETOB.

Buner  nmestenbHoct B cetu  HMuTepHer. CepBucel  MHTepHeTa.
['eonnopMaImoHHbIE CUCTEMBI. | €0JOKAIIMOHHBIE CEPBUCH PEATHHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarucTpaseil), ”HTEpHET-TOPToBIIsA, OPOHUPOBAHUE OMIETOB U TOCTHHHUIL.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaTbHBIE CETH —
OpraHu3alys KOJUIEKTUBHOIO B3aMMOJEWUCTBHUA U OOMeHa naHHbIMU. CereBoil
ATUKET: NpaBUja NOBEAEHUs B KubepmpocTpaHcTBe. [IpobieMa moasmHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOrui. OOme nmpoOsieMbl 3aluThl
uHpopManuu u  HUH(popmanuoHHOW  Oe3omacHoctu. CpeacTBa  3alUTHI
UHpOpPMallMl B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATU3UPOBAHHBIX
uHPOpMAIMOHHBIX ~ cucTeMax. IIpaBoBoe obecmeueHue WHGOPMALMOHHON
0€30MacHOCTH.

[IpenoTBpamieHue  HECAHKIMOHMPOBAHHOIO  JOCTylla K  JIMYHOHU
KOH(QUACHIMATBHOW MH(POpMAIUK, XpaHSIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe o0ecreyeHrue u CrocoObl
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmTa apxusa.

MudpoBanue naHHBIX. CUMMETpUYHBIE U HECUMMETPUYHBIE MIUQPHI.
[udper npoctoit 3amensl. [ludp Leszaps. [udp Buxenepa. Anroputm
mmdpoBanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Wudpopmanus, nanHsle U 3HaHUs. MHPOpMalMOHHbBIE TpOIECChl B MPUPOJE,
TE€XHHUKE U OOIIECTBE.

HenpepriBHbIE M JAMCKpETHbIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpeTU3aluu MH(popManuu, NpeAHa3HAYEHHOW UIsl XpaHEHHWs, Nepelrayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHOe KOAMpOBaHHME. PaBHOMEpHbIE M  HEPaBHOMEDHBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJOB.
Ycenosue @ano. IloctpoeHrne OMHO3HAYHO NOEKOAMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnMHUIIBI U3MEpEeHHs KonuecTBa UHPopMauuu. AnpaBUTHBIA MOAXOH K
OLICHKE KOJIMY€eCTBa MHPOPMALIUU.

Cucrembl cumciieHusi. Pa3BépHyTas 3amuch LEIbIX M JAPOOHBIX 4YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoiCTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEePEBOa LEI0ro unciaa u3 P-u4HON cucTeMbl CUUCIICHUS B
JECATUYHYIO. AJTOpPUTM MepeBoja KOHEYHOM P-w4HON OpoOu B NECATUUHYIO.
ANTOpUTM NEpeBOJA LIEJIOT0 YHUCIA U3 ACCATUYHOW CHCTEMBl CUUCIECHHS B P-
nuyHyro. [lepeBox koHewyHOU pgecsaTUyHOW npobu B P-uunyro. J[BouwuHas,
BOCbMEpUYHAs U IIECTHAALIATEPUYHAs CUCTEMbl CUHUCIIEHUS, CBS3b MEXKIY HUMHU.



Apudmernueckne ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TpoudyHas
YpaBHOBEIIIEHHAS! CUCTEMa CUUCIICHUS. JIBONYHO-IeCITUYHASL CUCTEMA CUUCIICHUSI.

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

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaU4IeCcKuX TaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOTUPOBaHUS IBETA.
[IBeToBbie Monenu. BekTopHoe komupoBanue. @opmarbl rpapuyeckux (aityios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHKka HHPOPMAMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
MPU 33IaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTHe BBICKa3bIBaHWS. BbICKaspiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlormueckue ToOXxnecTBa. Jloka3aTenbCTBO JIOTMUECKHX TOXAECTB € MOMOUIBIO
TaOJIUIl MICTUHHOCTH. JIorudeckue onepanuu 1 ornepaluy HajJ MHOKECTBAMH.

3aKkoHbI anreOpbl JIOTHMKUA. DKBUBAJICHTHBIE MPEOOpa30BaHUs JIOTUYECKHUX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOMKHBIX JIOTUYECKHUX
GyHKIUN OT KOIMYeCTBa apryMeHTOB. [101HbIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  Jormueckux  BblpakeHHil.  CoBepILEHHbIE
JTU3BIOHKTUBHBICE M KOHBIOHKTHBHBICE HOpPMaJbHbIE (OPMBI, AJITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »sneMeHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. I[loctpoenne cxeM Ha JIOTMYECKHX AJIEMEHTax IO
33IAHHOMY JIOTUYECKOMY BBIPQKECHHIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBiieHre UENbIX YKHCEN B MHaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
JAana3oHa 4YUCeNl MpU OTPAaHMYCHUH KOJIMYecTBa paspsaoB. llepenonHeHue
pa3psiHON ceTKU. be33HakoBbIe W 3HAKOBBIE JaHHbIC. 3HAKOBBIM OUT. J[BOMUHBIIMA
JIOTIOJTHUTENIBHBIN KO OTPULIATEIIBHBIX YUCE.

[TobutoBbie norumdeckue omnepanuu. Jlornyeckuii, apupMeTUUECKHN W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHre BEIIECTBEHHBIX YKCEN B IMaMsITH KOMIIbIOTEpa. 3Hadarias
4acTh M MOPSAJOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYECHUEM KOJUYECTBA
pa3psnoB. BblnonHeHue omepanuii ¢ BEIIECTBEHHBIMH YHUCJIAMHU, HAKOIUJICHUE
OIM1OOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI H NIPOrpaMMHPOBaHUe

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB pabOThl MPOCTEHIINX aIrOpPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrpeneneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranbl pemieHust 3ajad Ha KommbloTepe. MHCTpyMeHTalbHbBIE CpelCTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismuss u UHTepHpeTanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabmul. Otinanounbiii BeiBoA. [lomaroBoe
BBITNIOJIHEHHE MTporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaUeHNI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxsble ycinoBus. Ilukinel ¢ ycioBueM. [LlMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pAa3NMYHBIX  BUAOB  IUKJIOB. HBapuaHT ULHKIIA.
CocTraBneHue IUKIA C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBka onvcaHusl IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

Aaroput™bl 00pabOTKHU HATYpaJIbHBIX YMCEJ, 3alIUCAaHHBIX B MO3ULUOHHBIX
CUCTEMAaxX CYHUCJIEHMs: pa30MeHHe 3alucu 4Yucia Ha OTAENbHblE LHQPHI,
HaXOXXJEHUE CYMMbl U TpPOU3BEIAEHUS ULU(Dp, HAXOKIACHUE MaKCHUMAIbHON
(MUHUMATBHON) TUDPHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 3aJlaHHOM JuanasoHe. [IpeacraBieHue
yuciia B BUJe HA0Opa MPOCTBIX COMHOXKUTENEH. AJIITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

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

Pa3zouenue 3agaun Ha noazagauu. [lognporpammel (mpoueaypsl U QyHKLIHHN).
Pekypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE Mpouenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliy PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHAAPTHOM OMOJMOTEKH s3bIKa MNPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OUONMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsle MeToApl. TouHoe © TNPUOMIDKEHHOE pEIICHUS 3aayM.
UYucneHHble METOIbI PELICHUS] YpaBHEHH: MeTo nepedopa, METO MOJIOBUHHOTO
nenenus. [IpuOnmxkEéHHOe BBIYMCIEHUE JJIUH KPHUBBIX. BhIUncieHue Muiomaaei
buryp ¢ MOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



Tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKUIMKA OJHOM MepeMeHHOU
METO/I0M MTOJIOBUHHOI'O JIEJECHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
POrpaMMUPOBaHUS i 0OpabOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00paOOTKU
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJIECHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKHM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPH JAaHHOW CTPOKHM, 3aME€HA HAWJAECHHOW IOACTPOKH HA APYTYIO CTPOKY.
['eHepanis Bcex CIOB B HEKOTOpPOM aidaBuTEe, YAOBIECTBOPSIONMIUX 3aJaHHBIM
orpanndeHusiM. [Ipeobpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M MOCHEAOBATEIbHOCTH 4KceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MacCHUBa WM YHCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BENICHUS, CPEAHETO apU(PMETHUECKOr0, MHHUMAIFHOTO U MaKCHMaJIbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO]
y3bIpbKa, METOJ BbIOOpa, COPTHUPOBKAa BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpast coprupoBka wmaccuBa (anroputM QuickSort). JIBowuHbIi TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIe MacCUBBI (MaTpHUIbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MAaCCHBOB: 3aII0JHEHUE JBYMEPHOTO YHCIOBOIO MACCHBA M0 3a/IaHHBIM IPaBHUJIAM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BBIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IE€PECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun m rpammatukud. CpencTBa HMOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTYpUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHoOcku, oriaBieHue. KomektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI peleH3UPOBaHUS B TEKCTOBBIX mpoueccopax. O0ayHble CEpBUCHI.
Henoass mnepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmienust Oubnuorpaguueckux ccpuiok. OQopmieHue Ccrucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TEeXHUYECKUE CpelcTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEICTBA PEAAKTUPOBAHMS MaTeMaTUUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHaIM3a JAHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYMUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WIM MOCTPOEHUE MOJENH, MPeoOpa3oBaHKe JaHHBIX,
BU3YyallM3allisl JAHHBIX, MHTEpIIpeTalusl pe3ynbTaToB. [IporpammHubie cpencTBa u



UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombIiine naHHbIE.
MamunHoe 00yuenue. aTemekTyanpHbIi aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOINBIO JIEKTPOHHBIX TaOnull. BeryucieHue CyMMbl,
CPEIHETO apuU(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBUIET0) 3HAUEHHS IUaIa30Ha.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJOYATHIX, JMHEWYATBIX W KpPYroBbIX auarpamm. llocTtpoenue rpaduxos
¢bynkuii. [Togbop nuHMM TpeH A, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIeHUE YpaBHEHMM € TIOMOUIbI0 TOA0O0pa mapameTpa.
OnTtuMu3anysl Kak MOMCK HaWJIy4dyllero pelieHys B 3a/laHHbIX yciaoBusXx. LleneBas
¢yHkus, orpaHudyeHus. JlokaibHble M T00QJBbHBII MHHMMYMBI LIE€JIEBOU
¢bynkiun. Pemenue 3a1a4 oNTUMU3ALNN C TTIOMOIIBIO 3JIEKTPOHHBIX TaOHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

Teopernueckue mMOAXOAbI K OLIGHKE KoJMdecTBa WHGOpMAIMU. 3aKoH
annutuBHOCTH MH(OpMmaruu. Dopmyna Xapriau. MHpopManus u BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust JaHHbIX. Anroput™ RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl CKaTHs JIaHHBIX C TOTEPSAMH. Y MEHbIIICHUE
rIyOuHBI KoupoBaHus 11BeTa. OCHOBHBIE Hjen anroputmoB cxatus JPEG, MP3.

CkopocTh Tmepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH I€peJayud  OT
MH(POpPMAIIMOHHOTO 00BbEMA JIAaHHBIX U XapPAKTEPUCTUK KaHama CBs3U. [IpuunHb
BO3HUKHOBEHHUs OMMOOK TIpU Tmepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH TMepenadye TaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropeHuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W HX B3auMojaeucTBUE. CHCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

Mogaenu u monenupoBanue. Llens mogenupoBanusi. COOTBETCTBHE MOJIEIN
MOJICIIUPYEMOMY OOBEKTY WJIM MpOIlecCy, Meiu MoaenupoBaHus. dDopmanusarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBienrie pe3yiabTaTOB MOJCIUPOBAHUS B BUIE, YIAOOHOM IS
BOCIIpUATHS yeioBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padpr. OcHoBHbIe MoHATUS. Buasl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX  3a/lady, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJILHOTO TYTH MEXIYy BepliMHaMu Tpada, ompeaesieHHe KOoJIUYeCcTBa
pPa3IMUHBIX MyTE€H MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKINYECKOIO

rpada).



JlepeBns. bunapaoe nepeo. JlepeBbs momcka. CrocoObl 00xoma mepena.
[IpencraBienne apudmMeTHUECKUX BBIpAKEHUN B BUIE AepeBa. J[uckpeTHbie Urpbl
JIBYX UTPOKOB C mojHOUW nHpopManuen. [loctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPhl B TAOJUYHON (popMe. BBIMIphIIIHbIE U TPOUTPHIILIHbIE
NO3ULIMN. BBIMIPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOrO0 HMHTeJIEKTa. CepBHCHI MAIIMHHOIO IMEpeBoAa U
pacmno3HaBaHusa yCcTHOUM peun. KornHutuBHbIE cepBUCHL. VaeHTH(HUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuatomuecs CUCTEMBI.
VcKyCcCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcrosnb3oBaHME METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiap3oBaHuE METO/I0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHUKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHSA KOMIIBIOTEPHBIX MHTEIUIEKTYAJIBHBIX cucTeM. HelpoHHbIe ceTu.

AJITOPUTMBI H IPOrPaAMMHPOBaHHUE

@opMmanuzanus  HOHATHSA — anroputma. Mammnaa  TeropuHra  Kak
YHUBEpCcaJIbHas MOENb BeruncieHun. Tezuc Yépua—TwropuHra.

OueHka CII0KHOCTH BbIUMCICHUN. BpeMsa paboTel U 00BEM HCIONB3yeMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW  CJIIOKHOCTH  aJIrOPUTMOB. AJTOPUTMBI  ITOJMHOMHUAIBHON
cinoxxHoctd. Ilepebopublie anroputmsl. llpuMepsl pa3iaMyHBIX —AJITOPUTMOB
peneHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

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

MHoropa3zpsaHble 1eble Yhclia, 3a7a4u JJIMHHOW apu(pMETHKU.

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

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOIO BBIpaXKEHHs. Bbluucienue
apu(PpMETUIECKOTO BhIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnosip3oBaHuE ouepenn Jisi BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUEHTUpoBaHHOro rpacda. KommdecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPHUEHTHPOBAHHOTO alMKIMYECKOro rpada. AJroputMm
JIeKCTpHl.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmbsl 00xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepenu s 00xoaa iepeBa.

JluHamMpyeckoe MNpOrpaMMHUpPOBAaHME KAk METOJ  pelIeHHs 3a1ad ¢
COXPaHEHUEM MPOMEXYTOUHBIX PE3YyJbTAaTOB. 3aJaud, PEIIAEMBIE C MOMOILBIO



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

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM TMPOTrpaMMHUpOBaHUHN. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
Wukarncynsuuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoextupoBanue wuHTep(deiica
nonb3oBatens. Vcnonb3oBaHWE TOTOBBIX — YIPABISIEMBIX — 3JEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBaHus.  [lonstme o  mapaaurmax
IPOrpaMMUPOBAHMUS.

HNupopManuoHHBIE TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAHMS: IOCTAHOBKA
3ajaud, pa3zpaboTKa MOJENHM, TECTUPOBAHUE  MOJEIH, KOMIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAECIUPOBAHUS.

Juckperuzanuss NOpyu MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogenupoBanue BHKEHHS. MoJenupoBaHie  OHOJOTMYECKHUX
cucTteM. MaremaTudyecKMe  MOJEIM B JKOHOMHKE.  BbpluncnurenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBineHne 3aBUCUMOCTEN 10 pe3yJIbTaTaM dKCIEPUMEHTA.

BepostHoctaeie  momenu.  Metoasl Monte-Kapno.  MimMuranmonsHoe
MozienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITY>KMBaHHMSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHHBEIX 0O0BekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
roToBoil 0a3oil naHHBIX. 3amoigHeHue O0a3pl JaHHBIX. [loWck, copTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Brruncnsiemsie nmosis B 3ampocax.

MHuorotabiuunbie 0a3bl JaHHBIX. TUMBl CBSI3eM MexAy TaOauliamH.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTA0IMYHBIM O0a3aM
JTAHHBIX.

Nuteprer-npuiioxkenus. [loHaTHE 0 CEpBEPHON U KIIMEHTCKOM YaCTAX CaWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HeAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix tabmui cruiei (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

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

BBon m300pakeHUi C WCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmapaTroB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB M JPYrUX



ycTpoiictB). ['padmueckuii penaktop. Pazpemenne. Kanpuposanue. Mcnpasienne
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLIHs — LIBETa.
OOecuBeunBaHue I1BETHBIX uU300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocioiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenne BbiaeneHHoOW obOnactu. [lonroroBka miumocTparuii 1jisi BeO-callToB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenencHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounsle Momenu. Marepuanbl. MoaenupoBaHHE HWCTOYHUKOB OCBELICHUS.
Kameprl. ApautuBsablie TexHonoruu (3D-npunrepst). Ilondarue o BupTyaiabHOU
pPEaIbHOCTH U JOIIOJIHEHHOM PEAIBHOCTH.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAIlWH, TO3UTHBHBIX BHYTPEHHHUX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JESITEILHOCTU B IpOIlecce
peanuzaluMyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HAalpaBJICHUN
BOCITUTATEIILHOM JIEATETLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpaszoBaHus y oOyuyaromierocs OyayT c(opMHpOBaHBI CIEAYIOUINE JTUYHOCTHBIC
pe3ybTaThl:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA W MPaBOMOpPsJKa,  COOJIIOJICHUE  OCHOBOMOJIAralolMX  HOPM
MH(OPMAITMOHHOTO MpaBa U HHOOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMKA 110 COLMAIBbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HAIMOHAIBHBIM MTPU3HAKAM B BUPTYaJIbHOM MTPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEIUI0, TOCTIKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu UHTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas OCTETUKY HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM 4YHUCIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4ecKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  370pOBOr0 M  Oe3omacHoro  obpasza  KH3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



cobmonenns TpeOoBaHuil 0€30MacHOM 3KCIUTyaTallii CPeCTB MH(OPMALMOHHBIX
Y KOMMYHUKAIIHOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOH NIEATEIHHOCTH TEXHOJOTHYECKOW W COIMAIBLHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJTHATH TaKYIO JCATCIIEHOCTD,

uHTepec K cdepaM NpodecCHOHAIBHON JeATEIbHOCTH, CBSI3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMHUPOBaHHEM ¥ HWH(GOPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKCHUSAX HAyKH WH(GOPMATUKH U HAYYHO-TEXHHUYECKOTO
nmporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu u
pealln30BbIBaTh COOCTBCHHBIC )KHU3HCHHBIC TIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHWI0O W C€aMOOOpa3OBaHHMIO Ha
NPOTSKCHUH BCEU KHU3HU;

7) 3K0JIOTHYeCKOT0 BOCTIMTAHMUS:

OCO3HaHWE IJI00AJBHOTO XapakKTepa JKOJOTHYCCKUX MPOoOJIeM M IMyTeH HX
pelleHus, B TOM 4YHCIE C YY6TOM BO3MOXKHOCTCH HMH(DOPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, TOCTIXKECHUSM HAyYHO-TEXHHYCCKOTO IIporpecca H
OOIIIECTBEHHOMN MPAKTHKH, 32 CYET IOHUMAHUS POJIM HH(OPMAIMOHHBIX PEeCypCOB,
WH(POPMAITMOHHBIX TIPOIECCOB M HH(MOPMAIMOHHBIX TEXHOJOTHH B YCIOBHAX
1@ poBoii TpaHchopMaIui MHOTHX cep )KU3HH COBPEMEHHOTO O0IIECTBA;

OCO3HaHWE IIEHHOCTH HAyYHOW JESITeIbHOCTH, TOTOBHOCTH OCYIICCTBIISITH
MPOEKTHYIO M MCCJICI0BATEIbCKYIO JISATEIBHOCTh MHINBUYaJIbLHO U B TPYIIIIE.

B mporecce MOCTHKEHMS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTPaAMMBI
no wuH(pOpMAaTHKE Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS  SMOITMOHAIBHBIN
WHTEIIICKT, MPEANOIaraoiumi cOpMUPOBAHHOCTb:

CaMOPETYJIMPOBAHMS, BKIIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHME, CIIOCOOHOCTHh aJanTUPOBATHCA K
HMOIIMOHAIBHBIM H3MCHEHHSIM U MTPOSIBIIATH THOKOCTD, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAaIlMH, BKIIOUYAIONICH CTPEMIICHHE K JTIOCTIKEHUIO TSI U
yCIIeXy, ONTHUMH3M, WHHUIIMATHBHOCTh, YMCHHE ICHCTBOBATh, UCXOAS M3 CBOHMX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHHE
JIPYTHX, YYUTBIBATh €0 TPU OCYIICCTBICHUH KOMMYHHKAIIUH, CIHOCOOHOCThH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIHbHBIX HABBIKOB, BKITFOUYAIOIUX CITOCOOHOCTH BBICTPAaUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3peniaTh KOH(MIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4yeOHbIE [JEUCTBUS, KOMMYHUKATHUBHbIC
yYHUBEpCalIbHble Y4YeOHbIE JCUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBIC Y4YEOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOrH4YecKmne JeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalU3UpOBaTh  IMpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA JI1 CPAaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 3a4aBaTh IApaMeTpbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarbiBaTh MJIAH PEIICHUS TPOOJEMbl ¢ Y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
L[EJISIM, OLICHUBATh PUCKH TOCIIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabdOTy B  YCIOBHSX  pEABHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITEIbHOCTH,
HaBBIKAMM  pa3peuieHus npoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJISATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpETalHH, MPeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IUYHBIX
y4e€OHBIX CHUTyallMsIX, B TOM 4YHUCJIE€ NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U dKU3HEHHBIX CUTYalMSIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTryMEHThI Ji J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHHWs 3aJaud  pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOCa CPENCTB U CIIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M MIPAKTHUECKYI 00jacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€W, NpEUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTh NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
MHTEPIIPETALNIO HH()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3aMYHbIX (opmarax ¢ y4€TOM Ha3HAUYEHUS
uHpopMaMu H  IEJIEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO (QopMy
IIPEICTABIICHUS U BU3yaJIU3al1y;

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

UCIIOJIb30BaTh  CpPEeACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  PAClO3HABaHMS W 3alIUTHl  HWH(pOpMAIWH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIEe 1eiCTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh MNPEANOCHUIKM KOH(MIUKTHBIX CUTYyalluidl |
CMATYATh KOH(l)J'H/IKTBI;

BJIaJCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I nu BBaHMOHeﬁCTBHH,
APTYMCHTUPOBAHHO BECTHU AHAJIOT, YMCTh CMATYATDH KOH(l)J'II/IKTHBIe CUTYyalnu,



Pa3BEPHYTO W JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHHS C HCIOJIb30BAHHEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

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

NpUHUMATh 1€MW  COBMECTHOM  JEATECIBbHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATh JCHCTBUSI MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAaH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOTNO YYaCTHHUKA KOMAaHIbl B
oOIIMiA pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MPOEKTHI, OICHWUBATh HJAEH C TMO3WIAM HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyalUsX, MIPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) camoopranu3amnus:

CaMOCTOATENIBHO OCYILECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U AKU3HEHHBIX CUTYalUAX;

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

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEOUYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTh
3a pelLlICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CrOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAHMIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th  HABBIKAMM  IO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUI, UCMOJIb30BaTh MPUEMBI PEIIEKCUU I OLEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

IPUHUMATH ce0sl, MOHMUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPUM AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yuenus kypca MHGOPMATHKU YriyOJE€HHOro ypoBHS ¢ 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
pe3ybTaThl:

BJIAJCHUE TPEACTABICHUSIMH O POJM HWHPOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B TMPHUPOJC, TEXHUKE W OOIIECTBE, MOHATUAMH «HUHGOPMAIU,
«MH(POPMALIMOHHBI  MPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHUCTEMbD»,
«cucTeMHbIN 3P PeKrT», «MHDOPMAITMOHHAS CUCTEMAaY, «CUCTEMA YIIPABICHUS;

BIAJICHUE METOJaMH Toucka uHbopMmanuu B cetd VHTepHEeT, yMeHmue
KPUTHUYECKU OIIEHUBATh WH(POpMAITHIO, TTOYICHHYIO U3 ceTH IHTepHET;

YMEHUE XapaKTepHW30BaTh OOJbIIHME JaHHBIC, TMPUBOAUTH IPUMEPHI
UCTOYHUKOB HMX TIOJYYCHUS M  HAMNpaBJICHUS HUCIOJIb30BAHUSA, yMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHAJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccupukanus, KJIacTepU3alus, aHan3 OTKJIOHEHU), MMOHUMATh
MOCIIEI0BATEIHHOCTh PEIICHHUS 3a/1a4 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeo0pa3oBaHue JaHHBIX, BU3YaIU3allusl TaHHBIX, HHTEPIPETAIIHS Pe3yIbTaTOB;

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

BJIAJICHUE HaBbIKAMU PaOOTHI C OMEPAIMOHHBIMUA CHCTEMaMH, OCHOBHBIMH
BUJIaMUA TIPOTPAMMHOTO OOECredYeHus] I pelmieHus YYeOHBIX 3a7ad  IIo0
BBIOpaHHOM CHeIUaIn3aIimy;

HaJIMYHE TPECTABICHUH 0 KOMITBIOTEPHBIX CETAX U UX POJIH B COBPEMECHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aANN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeil, 00 OOmUX MPUHIUIAX pPa3pabOTKM W (YHKIIMOHUPOBAHHUS HMHTEPHET-
MIPUIIOKEHUM;



NOHMMaHHE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB U CpPEJICTB MPOTUBOACUCTBHA 3TUM yIrpo3aMm, COONIOJCHHE Mep
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JaHHBIX, COOJIIO/IeHUE TPeOOBaHUM TEXHUKU O€30MaCHOCTH M TUTUEHBI ITPU paboTte
C KOMIIBIOTEPAMH U APYTUMU KOMIIOHEHTAMU LIU(PPOBOTO OKPYKEHUS, IOHUMaHUE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX IMpOrpaMM, 0a3 JaHHBIX M
paboTel B ceTn MHTEpHET;

INOHMMAaHHE OCHOBHBIX MPUHIMUIOB JUCKPETU3AllMU PA3NIUYHBIX BHJIOB
uHpOpMallMM, YMEHHE ONPENeNiATh HH(POPMALMOHHBIA OO0BEM TEKCTOBBIX,
rpauyecKux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX IapaMeTpax AMCKPETU3allUH,
YMEHUE OMNpEAENATh CPEAHIO CKOPOCTh IE€pPEelaud JAHHBIX, OLIEHUBATh
U3MEHEHHE BpEMEHHM Tepefadyd IpH H3MEHEHUH WH(POPMAIMOHHOTO 00BEMa
JAaHHBIX U XapaKTePUCTHUK KaHaya CBA3H;

YMEHUE HCIIONb30BaTh MPU PEUICHUH 3a/1a4 CBOMCTBA MO3UIMOHHOW 3aIlliCH
YHUCell, AITOPUTMA IMMOCTPOCHHUS 3alUCH YKCIIA B MO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATh apUPMETHUECKHUE OIepal B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BAHMS JIOTUUECKUX BBIPAXKECHHM, HCIIONb3YS
3aKOHBI aiNreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOPMaJIbHBIX (hOpMax IO 3alaHHOM Tabnuiie
UCTUHHOCTH, HUCCIIE0BaTh O0JAcThb MCTUHHOCTH BBICKA3bIBaHUS, COJAEPIKAILEro
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEI B 33JaHHOM JMarna3oHe, 00padoTKka MHOTOpa3psiAHbIX LEJbIX
YKCeJl, aHAJIU3 CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB IMOMCKA U COPTHUPOBKH,
YMEHUE ONpPEAeNATh CII0KHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX aJTOPUTMOB
(cyMMHpOBaHHE 3JEMEHTOB MAacCuBa, COPTUPOBKA MaccHBa, MepeOOpHbIE
QJITOPUTMBI, TBOUYHBIN MOWCK) W MPUBOJUTH MPUMEPHI HECKOJIBKUX AITOPUTMOB
Pa3HOM CJIOKHOCTH ISl PEIIEHUS OJHOW 3a/1a4u;

BJIQ/ICHUE YHUBEPCAJIbHBIM S3BIKOM MPOTPaAaMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O O0a30BBIX THMAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHUE MCIOJb30BaTh OCHOBHBIE  YIPABISIONINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAIN3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPENAENATh Pe3yJbTaThl padOThl MIPOrpaMMBbl NPU 33JaHHBIX MCXOJHBIX JTAHHBIX,
OIpENENATh, MPU KAaKUX HCXOAHBIX JTAHHBIX BO3MOXKHO MOJYYEHHE YKa3aHHbBIX



pE3yNbTAaTOB, BBISBIATH JAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OMHUOKE B padboTe
porpamMmbl, HOPMYIUPOBATH MPEJIOKEHHUS 110 YAYUIIEHUIO POTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JEMOHCTPAlMOHHBIE MaTEPUAJIbI C UCIIOJIBb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U O0JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJBLHOTO PEIICHHUS, MOAOOp JUHUU TPEHJA, PEIlICHUE
3aJlay IPOTrHO3UPOBAHMUS).

B npouecce u3yueHus kKypca MH(POPMATHKU YIriyOJE€HHOro ypoBHS 6 11
Knacce oOydaromuMmMucs OyayT  JOCTUTHYTHI — CIEAYIOIMHE  MPEAMETHBIC
pEe3yJbTaThI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JOIMYCKAIOIIHE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUN (MpePUKCHBIE KObI), HUCIOJIB30BaTh MPOCTEUIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUS] TPU HU3BECTHOW YAaCTOTE CHMBOJIOB, MOSICHSTH TPUHIIUIIBI
paboThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHE peliaTh aJrOpUTMUUYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3aJayd  MOCTPOEHUS ONTUMAILHOIO IyTH MEXAY BeplIMHaMu Trpada,
ONpENENICHUs]  KOJIMYECTBA  PA3IUYHBIX  NyTE€d  MEXAY  BEpIIMHAMU
OPUEHTHUPOBAHHOTO AIMKINYECKOTO Tpada), YMEHHE HCIOIb30BaTh JIEPEBbs MPHU
aHaNMM3€¢ W TIOCTPOCHUU KOJOB M Ui TPEACTABICHUS apUPMETUYECKUX
BBIpAXEHUMN, TIPU PELICHUU 3a/1a4 TTOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPHI IO 33JJaHHOMY aJITOPUTMY, pa3padaThiBaTb U 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaThiBaTh W PEATU30BBIBATH B BHJEC MporpamMm 0a3oBbIe
QJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pelIeHnH 3a/1ad CTPYKTYPhI JaHHBIX (CITUCKH, CIIOBApHU, CTEKU, OUEpPEaU, JEPEBDS),
UCIIOJIb30BaTh 0a30BbIE OMEpAMH CO CTPYKTYpaMH JAHHBIX, MPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJII 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOXKHOCTH HMHCTPYMEHTAIBHBIX
CPEIICTB Cpefibl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH TIPOTPAMM B
cpezie NporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;



BIAJICHUE OCHOBHBIMH CBEJEHUSMHU O 0a3ax MTaHHBIX, UX CTPYKTYpe,
CpeICcTBax Cco37aHUs M pabOThl C HUMH, YMEHHE WCIIOJH30BaTh TAOIMYHBIC
(penauroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTHPOBKY M TOHWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHICCKUE MOJICIH /I aHaJIn3a
O0OBEKTOB M TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 Ppe3yJbTaTOB, IMOJYYCHHBIX B XOJIE MOJCIMPOBAaHUS, OICHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TMPOIECCY, MPEeACTaBIATh
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

YMEHUE OpraHWU30BBIBATH JUYHOC WH()OPMAIMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, TOHUMaHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BO3MOXXHOCTEH W OTPAHHYCHHUS
MIPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIUICKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUA O Kpyre perraeMbpIX 3a7ad MAIIMHHOTO OOy4YeHUS
(pacrio3HaBaHusl, KJIaCCU(PUKAIIUKU U TPOTHO3UPOBAHUS) HAIMYUE TMPEICTABICHUN
00  HCMNONB30BaHUU  HMHPOPMALUOHHBIX  TEXHOJOTMM B Pa3IU4HBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
N KosnyecTBouyacon DJIeKTPOHHbIE
; HaumenoBaHnuepasieioB u (undposbie)
n/ Bcer Konrtpoubnbiepador  IlpakTuyeckuepador
TeMIIPOrpaMMblI o0pa3oBaTebHbIepecypc
11 0 bl bl
bl
Paznea 1.1lndpoBasirpaMoTHOCTD
11 Kommnsrorep - ynuBepcanbHOE 5
' yYCTPOMCTBO 00PaOOTKHU JaHHBIX
1.2 [IporpammHoeobecieueHne
1.3 KommbroTepHsieceTn
1.4 HNudpopmanmonnas6e30macHOCTh 2
Hroronopasaeny 24
Pa3nen 2. TeopernueckneocHOBbIMHPOPMATHKH
[TpencraBiaennenHpopmanuu B
51 pex dopmar 19 5
KOMITbIOTEpE
2.2 OcHOBBIANTEOPBUTOTUKHI 14
2.3 KomnbrotepHasapudmernka 7
Hroromnopasaery 40
Pa3nes 3.AnropuTmMbl 1 IPOrpaMMHpPOBAHHUE
3.1 BBenenue B mporpaMMupoBaHue 16 0.5
3.2 BcenomorarenbHbI€aIrOpUTMBI
3.3 YuciIeHHBIEMETOIBI
34 ARTopUTMBI00pa0OOTKUCUMBOJIBHBIX JaHH 5 1

bIX




3.5 AAropuTMBI00paOOTKUMACCUBOB 10 3.5
Hroromnopazaeny 44
Pa3znen 4. UndpopmanmoHHbIETEXHOJIOTHHI
4.1 O06paboTKATEKCTOBBIXIOKYMEHTOB 2.5
4.2 AHanM3IaHHBIX 3
Hroromnopazaeny 14
PesepBHOEBpEMS 14
OBIEE KOJIMYECTBO YACOB I10 136 215

[NPOTPAMME




11 KJIACC

N KosaunyecTBouacoB JJIeKTPOHHbIE
; HaumenoBaHnuepasieioB u (undposbie)
n/ Bcer KonTposbHbiepadoT [pakTnyecknepador
TeMIPOrpPaMMblI o0pa3oBaTejbHbIEpeCypC
n 0 bl bl
bl
Pa3zgen 1.TeopeTnueckneoCHOBLIMH(POPMATHKHI
HNudopmanus u
1.1 dopwan 10 2.5
UH(POPMALOHHBICTIPOLIECCHI
1.2 MopenupoBaHue 8 2
Hroronopaszneny 18
Pazngen 2. AnroputMbl 1 NIPOrpaMMHUPOBAHUE
2.1 ONEeMEHTHITEOPUUAIITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBIAAHHBIX 28 10
OCHOBBIOOBEKTHO-
2.3 OPUEHTHPOBAHHOTONIPOTPAMMHUPOBAHU 16 45
s
Hroromnopasznery 50
Pasznen 3.UHpopManmoHHBIETEXHOJIOTHHI
KomneroTepHo-
3.1 P 8 2
MaTeMaTHIECKOSMO/ICITUPOBAHIE
3.2 Ba3pipanubix 10 4
3.3 Be06-caiitr 14 4
3.4 Kommproteprasrpaduka 8 3.5
3.5 3D-monenupoBanue 8 3




Hroronopazneny 48

PezepBHOEBpEMS 20

OBIIEE KOJIMYECTBO YACOB I10

1
[NPOT'PAMME 36

36.5







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne KosmuecTBo4acos
Haram3zy  DuiekTpoHHblenn(ppoBbLIEOOPA30B
n Temaypoka Bce KonTpoabHbl IIpakTHyecku
YeHUs areJibHblepecypchl

/ ero  epadoThbl epaboThI
n

TpeboBaHus TEXHUKH OE30MACHOCTH U

TUTHEHBI IPU PabOTE C KOMIIBIOTEPAMHU 1

U IPYTUMHU KOMITOHEHTaMH [H(PPOBOTO

OKPY>KEHHUSI

[TpuHIMIIBI pabOTHI KOMITBIOTEPOB U 1

KOMITBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIBIO IITUH. 1

KoHTpoepbIBHEIHUX YCTPONUCTB

ABTOMaTHYECKOEBBINOIHEHUETIPOTPaM 1

MBITIPOLIECCOPOM

OnepaTuBHas, MOCTOSIHHAS U

JOJITOBPEMEHHAsI TaMSATh. 1

KoHTposeps! BHEIIHUX YCTPOMCTB.

[IpssMo#t nocTyn K MaMATH

CoBpEMEHHBIEKOMIIBIOTEPHBIETEXHOJIO 1

TUU

[Iporpammuoe obecrneueHue

KOMITbIOTEPOB, KOMITBIOTEPHBIX 1

CUCTEM U MOOUIIBHBIX YCTPONCTB

CuctemMHO€E MPOrpaMMHOE 1




oOecneuenue. OnepanuoHHbIE
CHCTEMBI

Yrunutel. [IpaiiBepsl yCTPOUCTB.

| [TapamiensHOE IPOrpaMMUpPOBaHUE

10 WHCcTammsamus u JeMHCTAIUISIIAS
POTPAMMHOTO 00eCcTIeUeHUS
®daiisioBble cucTeMbI. [[puHIHBI

17  PasMCIICHUS 1 HMCHOBAHNA ¢aiinos B
JIOJITOBPEMEHHOM MTaMsITH.
[abnoHbIsIONIMCAHUATPYTITI(PAITOB
3akoHoaarenbcTBO Poccuiickoit

12 denepanuu B 00JaCTH MPOTPAMMHOTO
00eCIeYeHUs U TaHHBIX
[TpuHIMIIBI TOCTPOCHUS U armapaTHbIC

13 =~ KOMIOHEHTHI KOMITBIOTEPHBIX CETEH.
CeTeBbIeNPOTOKOIBI

14 CerpUHTepHeT

15 Pasznenenne IP-cetu Ha mmozceTH ¢
ITOMOIIBIO MACOK IOJICETEN

16 = CereBoeagMHHUCTPUPOBAHHE
Bune! nestenpHOCTH B cetu IHTEpHET.

17 Cepsucel UnTepHerTa.
l'ocynapcTBeHHbIE 2JIEKTPOHHBIE
CEPBHCHI M YCIIYTH

18  HMudopmarmoHHasIO0€30IaCHOCTh

19 BpenonocHsle nporpaMmHoe
obecrnieueHre U MeTo bl OOPHOBI C HUM

20  IIpaxTtuueckas paboTa 1o Teme




"AHTUBUPYCHBIE TPOIPaMMBbI"

21

22

Opranu3anys JMYHOTO apXHUBa
uHpopmanuu. PesepsHoe
KOIIMPOBAaHUE.
[TaposbHas3amMTaapXUBa

[IndpoBanne TaHHBIX

23

AnropurmmudpoBanus RSA.
Creranorpadus

24

25

26

27

28

[IpakTuyeckas pabora o Teme
"UludpoBanue qaHHbIX"

WNudopmanivs, 1aHHBIE U 3HAHHUSL.
HudopmaiinoHHbIe TPOIIECCHl B
IpUpOJIe, TEXHUKE U OOIIeCTBE

HenpepreiBHBIE U TUCKpETHBIE
BEJIMYMHBI U CUTHAJIBI.
Heo6xo1uMocTh AUCKpETH3aLuu
uHpOpMalnK, peIHa3HaueHHON /1715
XpaHeHHUs, epeiadn U 00paboTKU B
U(pPOBBIX cUCTEMAX

JIBon4yHOE KOJIUpOBAHUE.
PaBHOMEpHBIE U HEPAaBHOMEPHBIE
Kozbl. JlekoaupoBaHue cOOOIICHHH,
3aMMCAHHBIX C MOMOIIBIO
HEpPaBHOMEPHBIX KOJOB

Ycenosue @ano. [loctpoenue
OJIHO3HAYHO JEKOJIUPYEMBIX KOIOB C
nomotibio aepesa. ['papAmn. A.
Mapkosa




E,Z[I/IHI/II_U)I HU3MCPCHUS KOJIMUCCTBA

29 nHpopmaruu. AndaBUTHBIN TOIX0T K
OIICHKE KOJIMYeCcTBa HH(GOPMAIIUN

30 CHCTEMBICUHCIICHHS

31 IlepeBo unces U3 OHOM CUCTEMBI
CUHCJICHHS B JIPYTYIO
JIBowuHasi, BOCBMEpUYHAS U

32 IIECTHAAIATEpUYHAS CUCTEMBI
CUHCJICHUS, CBSI3b MEX/1y HUMHU
JIBowuHasi, BOCBMEpUYHAS U

33 mecTHagmaTepU4YHas CUCTEMBI
CUHCIICHUS, CBSI3b MEXKTY HUMH
JIBowuHas, BOCbMEpPUYHAS U

34 [IECTHAIIATCPUIHAS] CHCTEMBI
CUHCIICHUS, CBSI3b MEXKTY HUMH

35 ApudmeTrndeckre onepaiuu B
MTO3UIIMOHHEBIX CUCTEMAaX CUUCICHHUS

36 TpouvHassypaBHOBEIIEHHASICHCTEMACY
HCIICHHS

37 JBonuHoO-
JIECATHYHASICHUCTEMACUNCIICHUS

38  KoaupoBaHHMETEKCTOB

39  PacrpoBoekoarpoBaHUEH300paKCHHN
[IpakTuyeckas paboTa Mo Teme

40  "Muckperuszanus rpadpuuecKoi
uHpopmanuu"

41 LIBeToBBIE MOENH. BexkTopHOE

KoaupoBanue. @opmarsl (haisios.




Tpéxmepnasrpaduxka.
dpakranbHasrpapuka

42

Konuposanue 3Byka. Onienka

UH(POPMALIMOHHOTO 00BEMA 3BYKOBBIX

JaHHBIX IIPH 3aJaHHBIX YaCTOTEC
JAUCKPECTU3AUHU U PA3PAAHOCTH
KOJIHUPOBAHUA

43

44

[IpakTuyeckas pabora 1o Teme
"JluckpeTusanus 3ByKOBOH
uHpopmanuu"

OcHOBBIANTEOPBUTIOTUKHI

45

Jlornueckueonepanuu.
TaGnUUBIMCTUHHOCTH

46

Jlornueckue BelpaxeHnus. Jloruueckue

ToXecTBa. Jloka3zaTrenbCTBO
JIOTHYECKHUX TOXKIECTB C IIOMOIIBIO
TaOJIUIl HCTUHHOCTH

47

48

49

[TpakTudeckas paboTa mo Teme
«Iloctpoenue u anaiu3 TabIUIL
WCTUHHOCTH B TaOJIMYHOM
nporeccope

Jlorudeckuie onepaiuu 1 onepanuu
HaJ MHO>KECTBaMU

Jlormueckue OIcpanmu U ornepanuun
Haa MHOXXCCTBaMU

50

3aKoHbI anreOpbl JOTHKH.
OKBUBaJEHTHbIE Pe0oOpa3oBaHUs
JIOTMYECKUX BBIPaKEHUM




51

Jlornueckuie ypaBHEHHUS U CUCTEMBbI
ypaBHEHUH

52

Jlornveckue GpyHKIUUA. 3aBUCUMOCTH
KOJIMYECTBA BO3MOKHBIX JIOTHYECKUX
(GYHKIUI OT KOJIMYECTBA apTyMEHTOB.
[ToHBIECHCTEMBUTOTHYECKUX () yHKITHI

53

KanoHnnueckue (popMbl JTOTHYECKUX
BbIpaxkeHHI1. CoBEpIlIEHHbIE
JU3BIOHKTUBHbBIE 1 KOHBIOHKTHBHbBIE
HOpMaJIbHBIE (POPMBI, ATTOPUTMBI HX
MOCTPOEHHUS 110 TaOJIN1IE UCTUHHOCTH

54

55

Jlornyeckue 371€MEHTHI B COCTaBE
KOMITIbIOTEpA

Tpurrep. Cymmarop.
MHoropa3spsIHbIIICyMMaTOp

56

ITocTpoeHne cxem Ha JTOTHYECKUX
3JIeMEHTaX. 3alKch JJOTUYECKOTO
BBIPKEHMS 110 JIOTUYECKON CXeMe

S7

58

59

MukpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

[IpencraBienue 1enbIx Yucen B
naMATH KOMIbIOTEpA.
OrpaHr4eHHOCTh JUana3oHa YUCel
MIPU OTPAaHUYCHUH KOJIMYECTBA
pa3psaaoB.
[Tepenonuennepa3psaIHOUCETKH
be33HakoBbI€ U 3HAKOBBIE JaHHBIE.
3HaKOBBIN OUT. /[BOMYHBIH




I[OHOJIHI/ITGJILHBII;'I KO OTpHULATCIIbHBIX
HHUCCII

60

61

62

[ToOuToBBIEC TOTUYECKHE OTIEPALIUH.
Jlornueckuii, apuMeTHIECKUI 1
UUKJIUYECKUI CABUTH

[[ndpoBanme ¢ MOMOIIBIO TOOUTOBOM
onepanuu «uckiaoyaroniee MJIN»

Hpe,I[CTaBJ'IeHI/Ie " XpaHCHHC B IIaMATH
KOMIIBIOTEpAa BECIICCTBCHHBIX YUCCII

63

BrinosineHue onepanuii ¢
BELIECTBEHHBIMU YHCIAMH,
HAKOIUIEHUE OLIMOOK IIPU
BBIYMCIICHUSIX

64

[IpakTuyeckas pabora o Teme
«M3ydeHne nopa3psIHOro MalIMHHOTO
MNpeaACTaBJICHHUA LCIIbIX U
BEIIECTBEHHBIX YHCEID)

65

66

AHaJ'II/I3aJ'Il"OpI/ITMOB

Ortanel pelieHus 3a1a4 Ha
KommbloTepe. THCTpyMeHTanbHbIE
CpeCTBa: TPAHCIATOP, OTIAAYHK,
PO HINPOBIIMK

67

Cpena nporpaMMHUpOBaHMUS.
Komnunsamnus u naTEpnpeTanus
nporpaMM. BupTyanbHble MallluHEI.
WuTerpupoBanHas cpena pa3paboTKu

68
69

MetoasloTIaIKuIporpaMm

Tumsr NEPCMCHHBIX B A3bIKC




IIPOrpaMMHUPOBaHUS

70 O06paboTKareIbIXuncesn 1

71  OOpaboTKaBeIIeCTBEHHBIXIHCEI 1

72 CiyuaiiHble U TICEBIOCTyYaiHbIEUNCIIa 1

73 BerBnenus. Cl0KHBICYCTOBUS 1

74 1lukiel ¢ yCIOBHEM 1
L{MKJIBI IO IEPEMEHHOM.

75  Bzammo3aMeHSEeMOCTb Pa3IuYHBIX 1
BUJIOB ITUKJIOB

76 O0paboTka HaTypaITBHBIX YUCEIT C 1
UCIIOJIb30BAHUEM IIUKJIOB
Haxoaenne Bcex MpOCThIX YUCEIT B

47 3AIAHHOM JanasoHe [TpakTudeckas 1 05
pabota o Teme «Pemenwne 3agau '
METO/IOM Tiepedopar

78 WuBapuaHTIHKIIA

79  JIoKyMEHTHPOBaHHENPOrpaMm

80 O6paboTKka TaHHBIX, XPAHSIIINXCS B 1
daiinax

81 PaszOnennesamaunnanoa3agaqu 1
Hcnons3oBaHnue cTaHIapTHOU
OMOIMOTEKH SI3bIKA

82 = mporpammvupoanwms. [Toaxrodenne 1
OMOTMOTEK MOAMPOTrPaMM CTOPOHHUX
MPOU3BOIUTENEH

83 [ToamporpaMMe! (ITpoLeypsl U 1

yHKIHN)




84

[Toanporpammsl (mpouenypsl 1
yHKIHN)

85

86

87

[IpakTuyeckas pabora o Teme
"Pa3zpaboTka moamnporpamm”

Pexypcus. PexkypcruBHBIE 0OBEKTHI
(dpaxransl). PekypcuBHbIE
npoueaypbl U PYHKIIHUH.
Hcnonp3oBanuecTekauisiopranu3zalun
PEKYPCUBHBIXBBI30BOB

[TpakTuueckas paboTa 1o Teme
"PexypcuBHbBIE TOAIPOrpaAMMBI"

88

MoaynpHBIMIPUHIUIIIIOCTPOEHUSAIIPOT
pamMm

89

90

YuciaeHHbIEMETOIEI

[TpakTryeckas pabora o Teme
«YucneHHoe peleHne ypaBHEHUN»

91

92

93

94

Hcnonb3oBaHue JUCKPETU3ALMH B
BBIYHUCIINTCIIBHBIX 3aJ1a4ax

[TpakTudeckas paboTa mo Teme
«[TpubKEHHOE BEIYNCIICHUE JITHH
KPUBBIX | TUIOIIaAeH puryp»

[IpakTuyeckas pabora o Teme
«[Torck Makcumyma (MUHUMYyMa)

G yHKITII

O6paboTka CUMBOJIbHBIX JIAHHBIX.
ARTOpUTMBI 00paOOTKH CUMBOJIBHBIX
CTPOK: MOACYET KOTUYECTBA
MOSIBJICHUI CUMBOJIA B CTPOKE




AnropuT™MBI 00pabOTKH CUMBOJIBHBIX

95  cTpok: pazObHeHHE CTPOKU Ha CJIOBa MO
pOOEIbHBIM CUMBOJIAM
AAropuT™MBI 00pabOTKH CUMBOJIBHBIX
gg | CTPOK: MOMCK NOACTPOKH BHYTpH
JTAaHHOW CTPOKU; 3aMEHA HAJAECHHON
MOJICTPOKH Ha IPYTYIO CTPOKY
[IpakTuyeckas pabora o Teme
97 "O0OpaboTKa CTPOK C UCTIOJIB30BAHUEM 1
GyHKIMH cTaHAapTHON OMOTHMOTEKN
A3bIKa IPOrpaMMUPOBaHUS"
98 ['enepanust CJI0B B 3aITaHHOM aji)aBUTE
MaccuBsl 1 IocNeA0BaTEeILHOCTH
99  ugucen. [IpakTuyeckas paboTa 1o Teme 0.5
"3anonHeHue MmaccuBa'
10 "
0 O06001EHHBIEXapaKTEPUCTUKUMACCHBA
JIMHENHBIN TOUCK 3aJaHHOTO
10  3Havenws B MmaccuBe. [IpakTudeckas 05
1 pabora o teme "JIMHEHHbIN TOUCK '
3aJaHHOIo 3HaueHus B MaccuBe"
[IpakTuyeckas paboTa Mo Teme
10 "Ilonck MUHUMATBHOTO 1
2 (MaKCHUMaJIbHOT0) 3JIEMEHTA B
YUCIOBOM Maccuse"
10 CopTupoBKa 0JTHOMEPHOTO MaCCHBA.
3 [IpocTbie METOIBI COPTUPOBKH. 0.5

[IpakTuyeckas pabora o Teme




"IIpocThie METOIbI COPTUPOBKHU
Maccua"

CoprupoBka ciusiHueM. beicTpas
COPTHUPOBKA MacCHBa (AJITOPUTM

10 .

4 QuickSort). 0.5
[IpakTuyeckaspadoramnoreme
"beicTpasicopTupoBkamaccuBa’

10 JIBOMYHBIN ITOUCK B OTCOPTHPOBAHHOM

5 MmaccuBe. [Ipaktuyeckas pabora o 0.5
teme "JIBonuHbIN TOUCK"

10

5 JIByMepHBIEMaCCUBBI (MATPHIIBI)

10

7 AATOpUTMBIOOPAOOTKUMATPUIL

10

8 PemennesanavyananusaiaHHbIX

10

9 CpeactBarekcToBOronpoueccopa

11 .

0 KomnbroTepHasBépcTkaTekcra

11 [TpakTrueckas paboTa 1o Teme

1 "BépcTka TOKYMEHTOB ¢ 1
MaTemMaTuueckumu popmynamu”

11

) HNHCcTpyMEHTBIpEIIeH3UPOBaAHUS

11 = IIpakrtuyeckas pabota o Teme 1

3 "MHoOrocTpaHM4HbIE TOKYMEHTHI"

11 = O6naunsie cepBuchl. KomnekTuBHas 0.5




paboTa ¢ TOKyMEHTaMHU.
[TpakTnueckas paboTa 1o Teme
"KonnekruBHas padoTa ¢

JIOKyMEeHTaMu"
11
5 AHanu3ganabiX. bonbimenanapie
11
6 MammnHoeoOyueHue
11 AHaau3 JaHHBIX ¢ HOMOIBIO
7 3JICKTPOHHBIX TAOJIUII
11 [IpakTuyeckas pabora o Teme
3 "AHanu3 TaHHBIX C IIOMOIIIBIO 1
3JIEKTPOHHBIX TabIHUII"
[Toctpoenue rpadukoB QpyHKIUA.
[IpakTuyeckas pabora o Teme
11 "HarmsaHoe nipeacTaBieHue
9 PE3YJIBTATOB CTATUCTUICCKON 0.5

00paboTKH JaHHBIX B BUJIE AMATrPAMM
CPEICTBAMU peaKTOpa dNMEKTPOHHBIX
Tabaur"

Jlunuu tpenna. Ilpaktuueckas padbota

32 o teme "[loxbop MuHUM TPEeH A, 0.5
IIPOrHO3UpOBaHUE"
[Ton6op napametpa. [lpakTiueckas

12 = pabora no Teme "UncieHHOE pelICHHE 05

1 YPaBHEHUH ¢ MOMOMIBIO MOA00Pa '
napametpa"

12 OnTtumwuzanus Kak MOMCK HAMITYUIIero 0.5




peuieHus B 3a/IaHHBIX YCIOBUSX.
[IpakTueckas paborta 1mo Teme
"PemieHue 3a1a4 ONTUMHU3AIIUHU C
MTOMOIIIBIO AJICKTPOHHBIX TaOIHIT"

12
3 PesepBHOEBpEMS
12
4 PesepBHOEBpEMS
12
5 PesepBHOeBpeMs
12
6 PesepBHOEBpEMS
12
. PesepBHOeBpeMs
12
8 PesepBHOEBpEeMs
12
9 PesepBHOEBpEMS
13
0 PesepBHOEBpEeMs
13
1 PesepBHOEBpEM:
13
5 PesepBHOEBpEMS
13
3 PesepBHOEBpEMs
13

PesepBHOEBpEMS




13
5 PesepBHOEBpEMS 1
13
6 PesepBHOEBpEMS 1

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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11 KJIACC

Ne KonuyecrBoyacos
Haranzy J1eKTPOHHBbIeHU(POBHICOOPa30Ba
n  Temaypoxka Be Kourpoubnubie IIpakrnyecku
YeHHU S TeJbHbIEPECYPChl
/ ero  padoTnl epaldoThbl
n

KonuuectBonndopmarnuu

AJIFOpI/ITMBIC)KaTI/ISII[aHHI)IX

AnroputmXaddmana

[TpakTuueckas paboTa 1o Teme

"CokaTHe JaHHBIX C IIOMOIIBIO 1 1
anroputma Xadpdmana"
Anroputm LZW 1

AJNTOPUTMBI CKaTHs JAHHBIX C
norepsmu. [Ipaktuueckas pabota

o Teme "CxkaTHe JaHHBIX C 1 0.5
norepsimu (anroputmsl JPEG,

MP3)"

CkopocTbliepe1aun1aHHbIX 1

IToMexoyCTOMYHUBBIEKO B

[IpakTuyeckas pabora o Teme

"ITomexoycroitunBelie KOJbI" 1 L
Cucrembl. KOMIIOHEHTBI CHCTEMBI
U UX B3aUMOJCHUCTBHE.

10 = Cucremnslii 3¢ dext. YnpasieHue 1

KaK HHQOPMAIIMOHHBIH MTPOoIecc.
OOGparHasacBs3b




11

Mojenu 1 MOJIETMPOBAHUE

12 I'padmr

13 Pewenue 3ana4d ¢ nomMoIbr0
rpagoB

14 [epeBbs

15 OCHOBBITECOPUUHUTD
[IpakTuyeckas pabora o Teme

16 "ITorcK BBIUTPBIIIHON CTPAaTETUU B
urpe ¢ NoJaHoi nadopmarmen"

17 CpencTBalCKyCCTBEHHOTOMHTEILIE
KTa
[TpakTnyeckas pabora o Teme

18 "CpencTBa HCKYCCTBEHHOTO
uHTEIeKTa"
dopmanuzanus NOHIATUS
anroputma. MamurHa TeropuHra

19 KaK YHUBEPCAJIbHas MOJEINb
BbIyKClIeHUN. TesucHépua—
Trropunra
[IpakTuyeckas pabora o Teme

20 "CocraBieHue IpoCTON
POTPaMMBbI [T MaIlIuHbI
Trropunra"

21  MammwmnallocTa

22  HopmanpeHbleanropudmbeiMapkoBa
ANTOPUTMHYECKH HEpa3peIInMbIe

23 3a7a4ud. 3ajgada OCTaHOBA.

HeB0o3M0XXHOCTEaBTOMATHUECKOWO




TIAAKUAIIPOTPaMM

24

25

Cl0XXHOCTLBBIYNCIIEHUIN

ITonck npocTeIX yncel B
3aJaHHOM JUana3oHe ¢ IOMOLIbIO
QITOPUTMA «peleTo DpaTocheHar

26

[IpakTuyeckas pabora o Teme
"ITorck MpOCTBIX YUCEI B
3aJJaHHOM Auanasone"

27

28

29

30

MHoropa3psHbIe IeJble YnCIa,
3a[1a4 JUTMHHON apu(pMeTUKN

[TpakTuueckas paboTa 1o Teme
"Peanu3anys BEIYUCIEHUN C
MHOTOpa3psIHBIMUA YHCIIaMU"

CrnoBapu (accolluaTuBHBIC
MAacCHBBI, 0TOOpa)keHus ). X1~
tabnuuel. [Toctpoenue
aJ1(paBUTHO-4ACTOTHOTO CJIOBaps
JUIS 33JJAaHHOTO TEKCTa

[IpakTuyeckas pabora o Teme
"TlocTpoenue andaBuTHO-
Y4aCTOTHOTO CJIOBaps JJIst
3aJaHHOTO TeKcTa"

31

AHanmn3 TeKcTa Ha eCTECTBEHHOM
si3pIKe. Boijgenenue
MocJie0BaTeIbHOCTEH O
mrabiony. PerynspHsie
BbIpaXkeHUs1. HaCTOTHBIAHAIN3

32

[IpakTrueckas paboTta 1mo Teme




"AHaan3 TEKCTA HA ECTECTBEHHOM
SI3BIKE"

33

34

35

Crexu. AHanu3 NpaBUIBHOCTU
CKOOOYHOTO BBIPAKEHUS

Beruucnenue apudmernaeckoro
BBIPQ)KEHUSI, 3aIIMCAaHHOTO B
nocThuKcHOU Gopme

[TpakTuueckas paboTa 1o Teme
"Beruucienue apupmMeTHIecKoro
BBIPXCHHUSI, 3aICAHHOTO B
nocTdukcHou popme"

36

Ouepenu. Ucnions3oBanue
ouepeau Uik BpeMEHHOTO
XpaHEHHS JJAaHHBIX

37

38

[IpakTuyeckas pabora o Teme
"Ucnons3oBanue ouepenn”

epesbs. Peanusanus nepesa ¢
MTOMOILBIO CCBIJIOUHBIX CTPYKTYP.
JIBonuHbIe (OMHAPHBIE) AEPEBBA.
IToctpoenune nepesa aJist
3aJIaHHOTO apU(METHIECKOTO
BBIPKECHHS

39

40

[IpakTuyeckas pabora Mo Teme
"Hcnosib30BaHUE AEPEBHEB IS
BBIYHCIICHHS apU(PMETHIECKUX
BBIPKEHUI"

PexypcuBHBIC alropuTMBI 00X0/1a
nepesa. Mcnonb3oBaHue cTeKka U




ouepenu A 00Xo/a aepena

41

42

43

PexypcuBHBIE anTrOpuTMBI 00X0/1a
nepesa. Mcnonb3oBaHue CTEKa U
ouepenu A 00xo/a aepeBa
ANropuT™MBI Ha Tpadax.
[TocTpoeHre MUHUMATBHOTO
OCTOBHOTO JIepeBa B3BEIICHHOTO
CBSI3HOT'O HEOPUEHTUPOBAHHOTO
rpada

O6xo0x rpada B rirybuny. O6xox
rpada B mupuHy

44

KonnuecTBo pa3nuuHbIX IyTen
MEX/y BEpLIMHAMU
OpPUEHTHPOBAHHOI'O
alMKJINYecKoro rpagda

45

46

47

Anroputm/{edKCTpHI.

[TpakTryeckas pabora no Teme
"BrruncieHne TIHHBI
KpaTyaiuiero myTH MexX1y
BepIlIMHaMU Tpada (aaropuTm
HeiikcTpor)”

Anropurm®oiiga—Yopamia

48

3amauu, pemaeMpie ¢ TOMOIIBIO
IUHAMHYECKOTO
MIPOrPaMMHUPOBAHUS: BEIYHCIICHUE
PEKYpPCUBHBIX (DYHKITUH

49

[TpakTnueckas paboTa 1o Teme
"Brruncienue pekypCcuBHbBIX




(GYHKLINH C TOMOIIBIO
JTUHAMHYECKOTO
porpaMMupoOBaHus"

50

3ajauu, pelraeMbie ¢ TOMOIIBIO
JUHAMHUYECKOI O
MIPOTPAMMUPOBAHHUS: TTOACUET
KOJINYECTBA BAPUAHTOB

51

[IpakTuyeckas pabora o Teme
"Iloacuér KoMMYecTBa BApUAHTOB
C TIOMOUIBIO TMHAMHYECKOTO
nporpaMmupoBasus”

52

53

54

55

3ajauu, peraeMble ¢ TOMOIIBIO
JTUHAMUYECKOTO
MIPOrpaMMUPOBAHUS: 3a/1a4U
ONTUMU3AINH

[TonsiTve o mapaaurmax
nporpamMupoBanus. O630p
A3BIKOB [TPOrPAMMHUPOBAHHUS

[TousTie 00 0OBEKTHO-
OPUCHTUPOBAHHOM
IPOTPaMMHUPOBAHUH

OO0BexThI 1 Ki1acchl. CBOMCTBA U
METOAbI OOBEKTOB

56

57

OO0beKTHO-
OPHUEHTHPOBAHHBINAHAIN3

[IpakTuyeckas paboTa Mo Teme
"M cnoap30BaHre TOTOBBIX
KJIacCOB B mporpamme”




58

Pa3paboTka nporpamm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO
HOoAX0/a

59

[IpakTuyeckas pabora
"Pa3zpaboTka mpoCTOi MporpaMmbl
C MCIIOJIb30BaHUEM KJIacCOB"

60

61

Nuxancynsauus. [Ipaktuyeckas
pabota o Teme "Pa3paboTka
KJ1acca, UCIOJIb3YIOLIEro
WHKAICYJAIu0"

HacnenoBanue. [Tomumopduszm

0.5

62

[IpakTuyeckas pabora o Teme
"Pa3paboTka nepapxuu KjraccoB"

63

64

65

Cpenpl ObICTPOI1 pazpaboTKu
nporpamm. IIpoektupoBanue
uHTepderica moabpb30BaTENs
[TpoexTrpoBanuenHTepdencanoib
30BaTeNsd

Hcnonp30Banne roToBbIX

YIPaBISEMBIX JIEMEHTOB IS
nocTpoeHus uatepdeiica

66

[TpakTnueckas paboTa 1o Teme
"Pa3paboTka mporpaMmel C
rpaduueckuM uHTEpPeiicom”

67

68

N3y4eHneBTOpOros3bIKanporpaMm
MPOBaHUS
N3y4yeHneBTOpOros3plkanporpaMmm
MUPOBAHUS




69

OTanbIKOMIBIOTEPHO-
MaTeMaTHYeCKOTOMOIEIUPOBAHUS

70

Juckpernsanus npu
MaTEMaTUYECKOM MOJEINPOBAHUU
HENPEPBIBHBIX IIPOLIECCOB.
MoenupoBaHUEABUKECHUS

71

72

73

[TpakTudeckas padoTa 1Mo Teme
"MopenupoBaHue ABUKEHUA"

MogenupoBanue OMOJIOTHYECKUX
cucreM. [IpakTrueckas padoTa mo
teme "MonenupoBanue
OMOJIOTHYECKHUX CUCTEM"

MaremaTudeckue MOJICIU B
3KOHOMUKE. BBIUHMCIUTEIbHbBIC
OKCIICPUMCEHTEI C MOACIIAMUA

0.5

74

BeposiTHOCTHBIE MOJENH.
[IpakTuyeckas pabora o Teme
"IMUTaLIMIOHHOE MOJAEIIUPOBAHUE
¢ oMol Metoaa Monre-
Kapno"

0.5

75

KomneroTepHoemoaenpoBaHuecu
CTEMYIIPABJICHUSA

76

77

O06paboTkape3ynbTaTOBIKCIIEPHME
HTa

TabnuuHble (penSIUOHHbIE)
0a3bITaHHBIX

78

[Touck, copTUpOBKa U PUIBTPALIUS
JAHHBIX. 3aIIPOCHI Ha BEIOOPKY




JIAHHBIX. 3aIPOCHI C MapaMeTpaMHu.
Brruncnsiembienonis B 3anpocax

79

80

81

[IpakTuyeckas pabora o Teme
"PaboTa ¢ roToBOIi 6a30i JaHHBIX"

MHuororabian4able 0a3bl JaHHBIX.
Turmel cBsA3el MEXTy TaOIUIIAMH.
Buemmnuii kmrou. L{enocTHOCTD
0asbl JaHHBIX

[TpakTuueckas paboTa 1o Teme

"Pa3paboTka MHOTOTaOIUIHOM
0a3bl JaHHBIX"

82

3anpockl K MHOTOTA0JIMYHBIM
0a3zaM JaHHBIX

83

84

[IpakTuyeckas pabora o Teme
"3anpockl K MHOTOTA0IMYHOM Oaze
JTAHHBIX"

S3pikynpasienusiianabivu SQL

85

[IpakTuyeckas pabora o Teme
"VrpaBneHnue JaHHBIMH C
moMoInpko s3bpika SQL"

86

87

Hepensimmonnsie 60a3pl JaHHBIX.
OKCMEPTHBIE CUCTEMBI

WHTepHeT-npuioxenus

88

ITonsiTHE O cepBepHON U
KJIMEHTCKOM YacTsX caiTa.
TexHOIOTUsI «KITUEHT — CEPBEP»,
€€ TOCTOMHCTBA M HEJIOCTATKH

89

OcHoBria3sika HTML




[IpakTuyeckas pabora o Teme

90 "Co3gaHue TEKCTOBOM BeO-
CTpaHHUIIbI"

91  OcnoBbis3sika HTML

92 Ocnosbisi3pika HTML
[IpakTuyeckas pabora o Teme
"Coznianue BeO-CTpaHHULIbI,

93 BKJIIOYAIOLICH MyIbTUMETUINHBIC
00BEKTHI (PUCYHKH, 3BYKOBBIE
JlaHHBIE, BUICO)"

OCHOBBI KacKaJIHBIX TaOJIHII

94 .
cruieit (CSS)

[IpakTuyeckas pabora o Teme

95 "OdopmieHue cTpaHuIlbl ¢
MIOMOIIIBI0 KaCKaIHBIX TaOJIHIl
cTuiien”

96  CuenapuuHassbike JavaScript

97 Cuenapunnasizpike JavaScript

98  ®opmbiHaBeO-cTpaHUILIE
[IpakTuyeckas pabora o Teme

99 | Y

O6paboTtka JaHHBIX (HOpM

10 Pasmemienue BeG-caiiToB. Yciyra

0 XOCTHHTA. 3arpy3kadaiioBHacaluT
Kanpuposanue. McnpaBienue

10  MEPCIEKTHBSI ['ucrorpamma.

1 Koppexkmus ypoBHeil, KOppeKIus

[[BETA.
O0eciBeunBaHUEIIBETHRIXH300pa




JKEHU

BBox nzo0paxkeHuii ¢
WCTIOJIb30BAHUEM PA3IIMIHBIX

10 = uudpoBBIX YyCTPOKCTB. 05
2 I[TpakTuueckas pabora 10 TemMe '
"O6paboTka HUPPOBBIX
dbotorpadpuii"
Peryms. Pabota ¢ oGmactsamu.
10 = Dunbtpsl lpakTuueckas padborta 05
3 no teme "Peryms g poBbIx '
¢dororpaduit”
MHorocioiHble n300paKeHus.
10 = TexcroBsle cnon. Macka ciosi.
4 Kanaunsr.
CoxpaHeHHUEBBIIEIEHHON00aCcTH
10 = Ilpaktuueckas paboTa 1o Teme 1
5 "MHorocnoiHble n300paxxeHus"
IToaroroBka MIUTFOCTpALUM IS
10 = BeO-caifros. [IpakTHueckas pabora 05
6 1o TeMe "AHUMUPOBAHHbIE '
n3o00paxxeHus"
10 Bexkropnas rpaduxka.
7 Bekropu3zanus pacTpoBbIX
M300paKeHHIA
10  Ilpaktudeckas paboTa 1o TeMe 1
8 "BekropHas rpaduka"
10  IIpuHIUIBI TOCTPOCHUS U
9 penaKkTUPOBAHUS TPEXMEPHBIX




MoJieeH

[TpakTnueckas paboTa 1o Teme

11 " .

0 Coznianue npocThIX TPEXMEPHBIX
Mozenei"

11

1 Cerounsiemoienid. Matepuabl

11 = Ilpaktudeckas paboTa 1o Teme

2 "Cetounble MoaeIn'"

11 MoaennpoBaHHEHCTOYHUKOBOCBE

3 menusi. Kamepst

11 [IpakTrueckas paboTta 1mo Teme

4 "Pennepunr"

11 AnutuBHbleTexHONOTUA (3D-

5) IPUHTEPHI)

11 [TonsaTHe 0 BUpTyanpHON

6 PEATBHOCTH U JOTOJHEHHOMN
peaNbHOCTH

11

7 PesepBHOEBpEeMs

11

8 PesepBHOEBpEMs

11

9 PesepBHOEBpEMS

12

0 PesepBHOEBpEMs

12

1 PesepBHOEBpEMS

12 PezepBHOEBpEMS




12

3 PesepBHOEBpEMS
12
4 Pe3epBHOEBpeMst
12
5 PesepBHOEBpEMS
12
6 PesepsHOEBpeMs
12
7 PesepBHOEBpeMs
12
3 PesepBHOEBpEMS
12
9 Pe3sepBHOEBpeMs
13
0 Pe3sepBHOEBpEMs
13
1 PesepBHOEBpEMS
13
5 PesepBHOEBpEM:
13
3 PesepBHOEBpEMs
13
4 Pe3epBHOEBpEMS
13
5 PesepBHOEBpEMs
13 = PesepBHOEBpeMs




6

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

36.5







YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
HPOLECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* Undopmaruka (B 2 yactsx), 10 knacc/ [Tomsxos K.1O., Epemun E.A., O0miecTBo ¢
orpannyeHHOM oTBeTcTBeHHOCThIO «BUHOM. JlabopaTopus 3HaHUI»; AKITMOHEPHOE OOIIECTBO
«M3marenscTBO «lIpocBemenue»

* Uadopmaruka (B 2 gactsx), 11 xkmace/ [Tomsiko K.}O., Epemun E.A., OGmiectBo ¢
orpannyeHHO# oTBeTcTBeHHOCThI0 « BMHOM. JlaGopaTopust 3HaHui»; AKIIMOHEPHOE OOIIECTBO
«M3parensctBo «lIpocBemienne»

Bsenute cBOi1 BapuaHT

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA
https://bosova.ru/metodist/authors/informatika/3/mo.php?ysclid=11c404kn408951990660

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

https://Ibz.ru/metodist/authors/informatika/3/eor7.php?ysclid=llc4mkcy2782581547%E2%80%8
C%E2%80%8B0






