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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, npencraBieHHbix B PI'OC COO, a takxke ¢enepaibHON padoueit
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 IpeIMETHOE 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 u3y4eHus, B TOM YUCIIe
JUISL COJEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuaromuxcs, BCEPOCCUHCKUX IIPOBEPOYHBIX pabor,
roCyJlapCTBEHHOM UTOTOBOM aTTectauun). [IporpamMma no undopmaruke sBiasercs
OCHOBOM JJIi COCTABJICHHSI AaBTOPCKUX YYEOHBIX NporpaMM U Y4eOHHUKOB,
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 PA3IMYHBIX CUCTEMAX;

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

MEXIUCIUIUTMHAPHBIA ~ XapakTep HWHPOPMATUKM ©  WHPOPMALMOHHOM
NESITEIIbHOCTH.

Kypc undopmatuku Ajis ypoBHSI CpeHEro 0O0IIero oOpa3oBaHUs SBISIETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
UHGOPMATUKU U HH(DOPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHH, Oonmupaercs
Ha CoJiepKaHue Kypca WH(OOPMATHKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  TMpUMEHEHUs  MHGOPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA, Aa€T TEOPETHUECKOE OCMBICICHHE, WHTEPIIPETalui0 U 000O0IIeHHE
3TOTO OTIBITA.



Pesynbrarel  yriyOn€HHOro  YpOBHS ~HM3y4deHHUS y4yeOHOro MpeaMera
«Uudopmartuka» OpUEHTHPOBAHBI HA TOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieAywnein MpodecCUOHATIBHOW JIEITEIbHOCTH KAaK B paMKaxX JIaHHOU
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
PU3HAKOB M B3aWMOCBSI3€H, CTOCOOHOCTH JEMOHCTPUPOBAThH PA3INYHBIC TTOIXO/IbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOoU NpeIMETHON 00JIacTH;

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

HaJIM4Me MPEACTABICHUN O AAHHOW MPEAMETHOW O00JIACTU KaK LIEJIOCTHOM
TEOpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00ECIEeYMBAETCA
LeJI€HANPABICHHAs] TIOJITOTOBKA OOYyYarOIIMXCSl K MPOJOJKEHHIO 00pa30BaHUsS 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 mnporpamMmmHoe obOecrneueHue. OnepalOHHBIE CUCTEMBI. Y THUJIMTHI.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W JEUMHCTAULALUSA  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. [IpoTokonsl
creka TCP/IP. CucremMa TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moncetm ¢ moMouipto Macok mnoxacerei. 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.
['eonndopmMaImoHHbIe CUCTEMBI. | €00KAIMOHHBIE CEPBUCH PEATHLHOTO BPEMEHU



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

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaTbHBIE CETH —
OpraHu3alys KOJUIEKTUBHOIO B3aMMOJEWUCTBUA 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 mpoOsieMbl 3aluThl
uHpopManuu u  HUH(popmanuoHHOW  Oe3omacHoctu. CpeacTBa  3alUTHI
UHpOpPMallMl B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATU3UPOBAHHBIX
uHPOpMAIMOHHBIX ~ cucTeMax. IIpaBoBoe obecmeueHue WHGOPMALMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUe  HECAaHKIMOHMPOBAHHOTO  JOCTyna K  JINYHOU
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 3ammTa apxusa.

MudpoBanue naHHBIX. CUMMETpUYHBIE U HECUMMETPUYHBIE MIUQPHI.
[udper npoctoit 3amensl. [Mludp Lezaps. [ludp Buwxenepa. Anroputm
mmdpoBanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudpopmanus, nanHsle U 3HaHUs. MHPOpMaIMOHHBIE NPOIECCH B MPUPO/IE,
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 KOoAupoBaHHME. PaBHOMEpHbIE W  HEPABHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJOB.
Ycenosue @ano. IloctpoeHrne OMHO3HAYHO NOEKOAMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnMHMIIBI U3MEpEeHHs KonyecTBa HHPopMauuu. AapaBUTHBINA MOAXOA K
OLICHKE KOJIMY€eCTBa MHPOPMALIUU.

Cucrembl cumciieHusi. Pa3BépHyTas 3amuch LENbIX M JAPOOHBIX 4YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoiCTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepPEBOAA 1IEJIO0Tr0 Yucia u3 P-u4HON cucTeMbl CUUCIICHUS B
JECATUYHYI0. AJTOpPUTM MepeBoja KOHEYHOM P-W4HON OpoOu B NECATUYHYIO.
ANTOpUTM NEpeBOJA LIEJIOT0 YHUCIA U3 ACCATUYHOW CHCTEMBl CUUCIECHHS B P-
nuyHyro. [lepeBox koHewyHOU pgecsaTUyHOW npobu B P-uunyro. J[BouwuHas,
BOCBMEpPUYHAs U IIECTHALATEPUYHAS] CUCTEMbI CUMCIIEHUS, CBSI3b MEXAY HUMHU.



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

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobaiiTHBIE KOIWPOBKHU.
Craupapr 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. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (ailyios.
Tpéxmepnas rpaduka. OpakranpHas rpaduka.

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

AnreOpa noruku. IloHsiTue BbICKa3biBaHUs. BpICcKa3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI CyI11€CTBOBAHMS U BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckue TtoxzaecTBa. JlOKa3aTeabCTBO JIOTMYECKUX TOXKIECTB C MOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHbl anreOpbl JOTMKHA. OKBHBAJICHTHBIE NMPEOOPA30BAHMS JIOTUYECKHUX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

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

Kanonnueckne  @opMbl  JIorMueckuxX  BblpakeHHil.  CoBEpILIECHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTHBHBICE HOpPMaJbHbIE (OPMBI, AJITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »sieMeHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. lloctpoenne cxem Ha JOTMYECKUX AJIEMEHTax IO
3aJJTaHHOMY JIOTHYECKOMY BBIPQKEHHUIO. 3alUCh JIOTMYECKOTO BBIPAKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBiieHre UENbIX YKHCEN B MHaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
JMana3oHa 4YHcel MpU OrpPaHUYEHHH KOJudecTBa pas3psiaoB. [lepenosHenue
pa3psiHON ceTKU. be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J[BOMUYHBIN
JIOTIOJTHUTENIBHBIN KOJ OTPULIATEIILHBIX YUCE.

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

[IpencraBneHne BEHIECTBEHHBIX YHUCEN B MaMSATH KOMIIbIOTEpa. 3Havarias
4acTh M MOPSAJIOK yucia. /luama3oH 3HaYeHUN BelIeCTBEHHBIX ducen. [IpoGmemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYECHUEM KOJUYECTBA
pa3psnoB. BblnonHeHue omepanuii ¢ BEIIECTBEHHBIMH YHUCJIAMHU, HAKOIUJICHUE
OIM1OOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJlbTaTOB pabOThl MPOCTEHIINUX aJrOpPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrpeneneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranbl pemieHusl 3aJad Ha KommbioTepe. MHCTpyMEHTalbHBIE CpeNCTBa:
TPAHCIATOP, OTIATUUK, NpoGUIMpoBIMK. KoMmuismus u UHTEpHpeTanus
nporpamMm. BupTyanbHble MalllUHBI.

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

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbel naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxsble ycinoBus. Ilukinel ¢ ycioBueM. [LlMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapumaHT ULHUKIIA.
CocTraBneHue IUKIA C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

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

AAroput™Mbl 00pabOTKU HATypaJIbHbIX YMCEN, 3allMCAHHBIX B MO3UIMOHHBIX
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
yucia B BUJIe HA0Opa MPOCTHIX COMHOKUTENEH. AJITOPUTM OBICTPOTO BO3BEACHHUS
B CTEIICHb.

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

Pa3buenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GYHKIIUH).
Pekypcus. PexkypcuBHble 00beKThl ((pakranbl). PekypcuBHble mpouenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliy PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHAAPTHOM OMOJMOTEKH s3bIKa MNPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OMONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHLAI IOCTPOEHUS POTPAMM.

Yucnennsle MeToApl. TouHoe © TNPUOMIDKEHHOE pEIICHUS 3aayM.
UYucneHHble METOIbI PELICHUS] YpaBHEHH: MeTo nepedopa, METO MOJIOBUHHOTO
nenenus. [TpubnmkéHHOE BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ MOMOUIbIO YHMCIEHHBIX METOAOB (METOJ NPSIMOYTOJIbHUKOB, METO[



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

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
POrpaMMUPOBAHUS AJi1 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TIIOJCYET KOJMYECTBA TIOSIBJICHUM CHMBOJIA B CTPOKE,
pa30HeHre CTPOKHM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPH JAaHHOW CTPOKHM, 3aME€HA HAWJAECHHOW IOACTPOKH HA APYTYIO CTPOKY.
['eHepans Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusM. [IpeobpazoBanue unciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

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

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

JIBymepHbIe MacCUBBI (MaTpHUIbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JlaHHBIM IMIpaBUJIaM,
MIOMCK AJIEMEHTA B IBYMEPHOM MAacCUBE, BBIUMCICHHE MaKCUMyMma (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IE€PECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun m rpammatuku. CpeacTBa NMOWCKa M aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTYpUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHoOcku, oriaBieHue. KomektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI peleH3UPOBaHUS B TEKCTOBBIX mpoueccopax. O0ayHble CEpBUCHI.
Henoas mnepenucka. Pedepar. I[lpaBuia uuTUpOBaHUS HUCTOYHUKOB U
opopmienust Oubnuorpaguueckux ccpuiok. OQopmieHue Ccrucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TEeXHUYECKUE CpelcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/laud aHajiu3a JaHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYMUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyaliM3allisl JAHHBIX, MHTEpIIpEeTalus pe3ynbTaToB. [Iporpammubie cpenctBa u



WHTEPHET-CEPBUCHI 11 00paOOTKM M MPEICTABICHUS aHHBIX. bombie naHHbIE.
MamunHoe 00yuenue. aTemekTyanpHbIi aHAIU3 TaHHBIX.

AHaJIN3 JIaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaONUIl. BhluncieHne CyMMbl,
cpeaHero apuMeTHIEeCKOro, HauOOJIbIIET0 (HAMMEHBIIIET0) 3HAUCHUS Tara3oHa.
Brruncnenne koddduiimeHta Koppessiiuud ABYX psAnoB gaHHbIX. [loctpoenue
CTOJIOYATHIX, JMHEHYAThIX W KPYroBbIX jguarpamm. I[loctpoenue rpadukoB
¢dbynkmii. [Togbop auHMM TpeH A, pEIIeHHe 3a/1a4 MPOTHO3UPOBAHUSI.

Uucnennoe perieHue ypaBHEHHMH C TOMOIIBI0 Toja0opa Tmapamerpa.
OntuMuzanms Kak MOMCK HAWJIy4IIero pelieHus B 3aJaHHbIX yCIoBUsIX. LleneBas
byHKIUsA, orpaHudeHus. JIokaJbHbIE U TJ00aJbHBIA MHUHHUMYMBI IICJICBOM
dbyaknuu. Pemenne 3amad oNTUMHA3AIUIN C TIOMOIIBHIO AJICKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

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

Anroputmbl  cxkatust naHHbIX. AnroputM 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(POPMAITMOHHOTO 00BhEMA JTAaHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpuunHbI
BO3HUKHOBEHHUs OImMMOOK TIpu Tmepenade JaHHbIX. Kogbl, MO3BoOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH TMepenadye TaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropeHuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoicucTBue. (CUCTEMHBIN
ahdekrt. Ynpapnenue kak nHGpopMaoHHslii nporecc. OOpaTHas CBS3b.

Mopenun u monenupoBanue. Llens mMopenmnpoBanuss. COOTBETCTBHE MOJEIH
MOJICIIUPYEMOMY OOBEKTY WJIM MpOIlecCy, Meiu MoaenupoBaHus. dDopmanusarus
MPUKIIAIHBIX 3a]1a4.

[IpeacraBnenure pe3yabTaTOB MOJAEIUPOBAHUS B BHUAE, YJIOOHOM s
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/lad, CBS3aHHBIX C aHalu3oM rpadoB (IMOCTpOEHUE
ONTUMAJILHOTO TYTH MEXIYy BepliMHaMu Tpada, ompeaesieHHe KOoJIUYeCcTBa
pPa3IMUHBIX MyTE€H MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKINYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoOwl 00xoma mepena.
[IpencraBienne apuMeTHUECKUX BBIpAXKEHUN B BUAE AepeBa. JUCKpeTHbIE UTPHI
JIBYX UTPOKOB C mojHOUW nHpopManuen. [loctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPhl B TAOJUYHON (popMe. BBIMIphIIIHbIE U TPOUTPHIILIHbIE
NO3ULIMN. BBIMIPBIIIHBIE CTPATETUN.

CpeacTBa MCKYCCTBEHHOro HMHTeJUIeKTa. CepBHCH MAaIIMHHOIO 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 O0y4aroumx cucremax. Vcrosib30BaHne METOA0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHUKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYaNIbHBIX cucTeM. HelipoHHbIe ceTu.

AJITOPUTMBI H IPOrPaAMMHPOBaHHUE

dopManuzanuss  HOHATHS  anropurma.  MammHa  TeropuHra  Kak
YHUBEpCAJIbHasA MOZeNb BeruuciaeHum. Tesuc Uépua—TwropuHra.

OueHka CII0KHOCTH BbIUMCICHUN. BpeMsa paboTel U 00BEM HCIONB3yeMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CJIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI IOJMHOMHUAIBHOU
cinoxxHoctd. Ilepebopuble anroputmbl. [lpuMepbl pazaUUHBIX — aJITOPUTMOB
peneHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

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

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

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

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

Ouepenu. Mcnosib3oBaHuE ouepenn sl BpEMEHHOIO XPAHEHUS JaHHBIX.

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

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

JluHamMpyeckoe INpOorpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXPaHEHUEM MPOMEXYTOUHBIX PE3YyJbTAaTOB. 3aJaud, PEIIAEMBIE C MOMOILBIO



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

[ToHsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccel. CBOMCTBa W METO/BI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
Wukarncynsuuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
noib3oBarens. lcnoib3oBaHWE TOTOBBIX — YIPABISIEMBIX — 3JEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBaHus.  [lonstme o  mapaaurmax
IPOrpaMMUPOBAHMUS.

HNupopManuoHHBIE TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: IOCTAaHOBKA
3ajauM, pa3zpaboTKa MOJENHM, TECTUPOBAHUE  MOJENIH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAECIUPOBAHUS.

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

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

BepostHoctHeie  momenu.  Metoasl Monte-Kapno.  MmMwuraumonsnoe
MoienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKMUBaHMSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHHBEIX 0O0BekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
roToBOi 0a30if naHHBIX. 3amojgHeHue Oa3bl JaHHBIX. [lowWICK, cOpTUpOBKa U
dbunbTpanys TaHHBIX. 3aMpochl Ha BBIOOPKY J@HHBIX. 3alpoOChl C MapaMeTpamu.
Brruncnsiemsie nmosis B 3ampocax.

MHuorotabiuunbie 0a3bl JaHHBIX. TUMBl CBSI3eM MexAy TaOauliamH.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3amM
JTAHHBIX.

Nuteprer-npuiioxkenus. [loHaTHe 0 cepBepHON U KJIMEHTCKOW YacCTsX CauTa.
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. Paspemenue. Kagpuposanue. Vcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOpPpEeKIMsS  IBETa.
OOecuBeunBaHue I1BETHBIX uU300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

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

Bekrtopnass rpaduka. I[lpumutuBbl. M3MeHeHHe mOpsJKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenencHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

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



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 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, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPECHHHX
yOXKIeHNN, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSAM POCCHUHCKOTO
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
oOpazoBaHus y oOyuaromierocs OyayT copMHpOBaHbI CIETYIOUINE JTUYHOCTHBIC
pe3ybTaThl:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA W MPaBOMOpPSJIKAa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
UH(OPMAITMOHHOTO MpaBa U HHOOPMAITMOHHOM 0€3011aCHOCTH;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHUE K UICTOPUUYECKOMY HACJIENINIO, TOCTHXEeHUsIM 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 OIICHMBATh CHUTYAIlMI0O 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 BOCTIPUHUMATH PA3JIMYHBIE BHUABl HMCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4ecKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  3J0POBOr0 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 AKTUBHOHN JEATEIHHOCTH TEXHOJOTUYCCKOW W COIMATBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJTHATH TaKYIO JCATCIIEHOCTD,

uHTepec K cdepaM NpoPecCHOHATHHON NEeATEIBHOCTH, CBS3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMHUPOBAaHHEM M HWH(OOPMAIMOHHBIMA TEXHOJOTHIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-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) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HAHHE TJIO0ATHLHOIO XapaKTepa SKOJOTHYECKHX IMPOOJIEM M TyTeH uX
pelleHus, B TOM 4YHCIE C YY6TOM BO3MOXKHOCTCH HMH(DOPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c()OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO 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 dpoBoi Tpanchopmaluu MHOTUX chep )KU3HU COBPEMEHHOTO OOIIIECTRA;

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

B mporecce MOCTHKEHMS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTPaAMMBI
no wH(MOpPMATHKE Yy OOYYArOIIMXCS COBEPIICHCTBYETCS  OMOITMOHAIBHBIN
WHTEIIICKT, MPEANOIaraoiumi cOpMUPOBAHHOCTb:

CaMOPETYJIMPOBAHMS, BKIIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEIEHHE, CIOCOOHOCTH aJamnTUPOBAaThCS K
HYMOIIMOHAIBHBIM H3MCHEHHSIM U MTPOSIBIIATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

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

IMITATUH, BKIIOYAOIIEH CIIOCOOHOCTh TIOHUMATh 3MOIIMOHAILHOE COCTOSHUEC
JIPYTHX, YYUTBIBATh €0 TPU OCYIICCTBICHUH KOMMYHHKAIIUH, CIIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIHbHBIX HABBIKOB, BKITFOUYAIOIUX CITOCOOHOCTH BBICTPAaUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, MIPOSIBIIATH HHTEPEC U pa3periaTh KOHOIUKTHI.



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 y4eOHbIE JIEUCTBUS, KOMMYHUKATHUBHbBIC
yYHUBEpCaIbHbIe Y4YeOHbIE ACUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOrH4YecKmne JeicTBUSI:

CaMOCTOSITENILHO  (OpMYyJIHpOBaTh M aKTyalM3UpOBaTh  IMpoOJeMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

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

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

BBISIBJISATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSIX;

pa3pabarpiBaTh IUIAH PEHICHUS MPOOJEMbl ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN AEATENBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJIHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJI€Th HABBIKAMH Y4E€OHO-UCCIEI0BATENBCKON U MPOESKTHOM €SI TEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJISITh PA3JIUYHBIE BHIBl JEATEIBHOCTH IO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpETalHH, MPeoOpa30BaHUIO M MPUMEHEHUIO B Pa3IUYHBIX
y4€OHBIX CHUTyalMsX, B TOM 4YHUCJIE NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

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

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBbIE 3aJayl B 00pa30BaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;



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

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh LEJICHAIIPaBICHHbII TMONUCK MEpEeHOca CPEACTB U CIHOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH 0O0JacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€U, IpeUlaraTh OPUTMHAIbHBIE MOIXOAbl U PELICHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
MHTEPIIPETALNIO HH(POPMALIUY PA3IMYHBIX BUIOB U (DOPM IMIpeICTaBICHMUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ YYETOM Ha3HAYCHUS
uHpopMaMu H  IEJIEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO (QopMy
IIPEICTABIICHUS U BU3yaJIU3al1y;

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

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypcoCOEpekKEeHMs, TMpaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJQJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaIHH,
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, PACMO3HAaBaTh NPEANOCHUIKM 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/IKTHI)Ie CUTyalnu,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUU C Y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

NPUHUMATh 1€MW  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JCHCTBUSI MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAaH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OLICHHBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOTO YYaCTHHKA KOMAHIbl B
oOIIMiA pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

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

OCYIIECTBIISITh TO3UTUBHOE CTPATErMYECKOE TIOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) camoopranu3amnus:

CaMOCTOATENIBHO OCYILECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/lauld B 00pa30oBaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

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

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsITh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOUYTECHHI;

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

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CrOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAHMIMH B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TOBBIIATH CBOM OOpa30BATENbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th  HABBIKAMM  IO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENBHBIX NPOLECCOB, WX PE3YJbTaTOB U



OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCuM IJsl OIEHKH CUTyalluu, BBIOOpA
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:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

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 TMPUPOJAE, TEXHUKE W OOIIECTBE, MOHATUIMU «UHOOpMALIHY,
«MH(POPMALIMOHHBI  MPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHUCTEMbD»,
«cucTeMHbIN 3P PeKrT», «MHDOPMAITMOHHAS CUCTEMAaY, «CUCTEMA YIIPABICHUS;

BIAJICHUE METOJaMH Toucka uHbopMmanuu B cetd VHTepHEeT, yMeHmue
KPUTUYECKH OIIEHUBATh MH(POPMAIIHIO, TOTYyICHHYO U3 ceTh HTepHeT;

YMEHUE XapaKTepHW30BaTh OOJBIIHNE JaHHBIC, TMPUBOAUTH IPUMEPHI
UCTOYHUKOB HMX TIOJYYCHUS M  HAMNpaBJICHUS HUCIOJIb30BAHUSA, yMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHAJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccupukanus, KJIacTepU3alus, aHan3 OTKJIOHEHU), TOHNMAaTh
MOCIIEI0BATEIHHOCTh PEIICHUS 3a/1ay aHAIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeo0pa3oBaHue JaHHBIX, BU3YaIU3allusl TaHHBIX, HHTEPIPETAIIHS Pe3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIUIIOB YCTPOWCTBA H (DYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TEHICHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HaBbIKAMU PaOOTHI C OMEPAIMOHHBIMUA CHCTEMaMH, OCHOBHBIMH
BUJIaMUA TIPOTPAMMHOTO OOECredYeHus] I pelmieHus YYeOHBIX 3a7ad  IIo0
BBIOpaHHON CrieIUaIn3alliH;

HaJIMYHE MPECTABICHUN O KOMITBIOTEPHBIX CETSAX M UX POJIH B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aANN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeil, 00 OOmUX MPUHIUIAX pPa3pabOTKM W (YHKIIMOHUPOBAHHUS HMHTEPHET-
MIPUIIOKEHUM;



NOHMMaHHE YIrpo3 HMHGPOPMAIMOHHON 0€30MacHOCTH, HCIOJIb30BAHUE
METOJOB M CPEACTB IPOTUBOJAEHCTBHS JTHUM yIrpo3aM, COOJIIOACHHE MEP
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JaHHBIX, COOJIIO/IeHUE TPeOOBaHUM TEXHUKU O€30MaCHOCTH M TUTUEHBI ITPU paboTte
C KOMIIBIOTEPAMH U APYTUMHU KOMIIOHEHTaAMH LIU(PPOBOTO OKPYKEHUsI, TOHUMAaHUE
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 MapaMeTpax JAMCKPETU3AlUH,
YMEHUE OMNpEAENATh CPEAHIO CKOPOCTh IE€pPEelaud JAHHBIX, OLIEHUBATh
U3MEHEHHE BpEMEHHM Tepefadyd IpH H3MEHEHUH WH(POPMAIMOHHOTO 00BEMa
JAaHHBIX U XapaKTePUCTHUK KaHaya CBA3H;

YMEHHUE HCIIONb30BaTh MPU PEUICHUH 3a/ad CBOWCTBA MO3ULMOHHOW 3aIncu
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 apU(PMETHUECKUE OIepalud B IO3ULMOHHBIX CHCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BAHMS JIOTUUECKUX BBIPAXKECHHM, HCIIONb3YS
3aKOHBI aiNreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOPMaJIbHBIX (hOpMax IO 3aJlaHHOM Tabnuile
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTMHHOCTH BBICKA3bIBaHUS, COJAEPIKALLEIO
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popMmanuu (3anuch YMceNl B MO3UIIMOHHOW CHUCTEME CUUCIICHHUS, HAXOXKIIECHUE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JMara3oHe, 00paboTKka MHOTOPa3psIAHbIX LEbIX
YKCeJl, aHAJIU3 CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB IMOMCKA U COPTHUPOBKH,
YMEHUE ONpPEAeNATh CII0KHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX aJTOPUTMOB
(cyMMHpOBaHHE 3JEMEHTOB MAacCHMBa, 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#), npencraBieHusMH O O0a30BBIX THMAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHUE MHCIOJb30BaTh OCHOBHBIC  YHPABISIONINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAIN3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPENAENATh Pe3yJbTaThl padOThl MIPOrpaMMBbl NPU 33JaHHBIX MCXOJHBIX JTAHHBIX,
OTpENENATh, MPU KAKUX HCXOIHBIX JaHHBIX BO3MOXHO IMOJIyY€HUE YyKa3aHHBIX



pE3yNbTAaTOB, BBISBIATH JAHHBIC, KOTOPHIE MOTYT MPHUBECTH K OMHUOKE B padoTe
porpamMmbl, HOPMYIUPOBATH MPEJIOKEHHUS 110 YAYUIIEHUIO POTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JEMOHCTPAlMOHHBIE MaTEPUAbI C UCIIOJIb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U O0JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOONBIIEr0 W HAUMEHBIIEro 3HAYEHUH, pelieHue
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOOp JUHUU TPEHJa, PEIlCHUE
3aJlay IPOTrHO3UPOBAHMUS).

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

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JOMYCKAKIINE 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 HU3BECTHOM YacTOTE CHUMBOJIOB, MOSICHATH MPUHIIMITBI
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  BEpPIIMHAMU
OpUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JACPEBbS MPH
aHaNMM3€¢ W TIOCTPOCHUU KOJOB M Ui TPEACTABICHUS apUPMETUYECKUX
BBIpAXEHUMN, TIPU PELICHUU 3a/1a4 TTOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPHI IO 33JJTaHHOMY QJITOPUTMY, pa3padaThiBaTh U OOOCHOBBIBATH BHIUTPHIIIHYIO
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 (CIUCKH, CIOBApHU, CTEKU, OUEpEeaH, 1E€PEBbs),
UCIIOJIb30BaTh 0a30BbIE OMEpAMH CO CTPYKTYpaMH JAHHBIX, MPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJII 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pPa3pabOTKe MporpaMMm OHUOIHOTEKH
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefibl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH TIPOTPAMM B
cpezie NporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;



BIIAJICHUE OCHOBHBIMH CBEJEHUSAMH O 0a3ax JaHHBIX, WX 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 ) ¥ CTIPAaBOYHBIE CUCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHICCKUE MOJICIH /I aHaJIn3a
O0OBEKTOB M TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 Ppe3yJbTaTOB, IMOJYYCHHBIX B XOJIE MOJCIMPOBAaHUS, OICHUBATh
COOTBETCTBHE MOJICIM MOJICIUPYEMOMY OOBEKTY WM IIPOIECCy, MPEACTaBISAThH
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,;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPAaHHYCHHUS
MIPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIUICKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUA O Kpyre perraeMbpIX 3a7ad MAIIMHHOTO OOy4YeHUS
(pacrio3HaBaHusl, KJIacCU(PUKALUU ¥ MPOTHO3UPOBAHUSA) HAIUYUE TPECTABICHUIN
00  HCMNONB30BaHUU  HMHPOPMALUOHHBIX  TEXHOJOTMM B Pa3IU4HBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
N KosnyecTBouyacon DJIeKTPOHHbIE
; HaumenoBaHnuepasieioB u (undposbie)
n/ Bcer Konrtpoubnbiepador  IlpakTuyeckuepador
TeMIPOrpaMMbl o0pa3oBaTebHBIEpeCypC
11 0 bl bl
bl
Paznea 1.1lndpoBasirpaMoTHOCTD
1.1 [IporpammHoeobecieueHne 6
19 Kommnsrorep - ynusepcanbHOE 6
' YCTPOMCTBO 00PabOTKH JaHHBIX
1.3 KommbroTepHsieceTn
14 Nudpopmanmonnas0e30macHOCTh 2
Hroronopasaeny 24
Pa3nen 2. TeopernueckneocHOBbIMHPOPMATHKH
[TpencraBiaennenHpopmanuu B
21 P4 opvan 20 1 2
KOMITbIOTEpE
2.2 ‘ OcHOBBIANTEOPBUTOTUKHI 19 1
2.3 ‘ KomnbsrotepHasiapudmernka 7
Hroromnopasaery 46
Pa3nes 3.AnropuTmMbl 1 IPOrpaMMHpPOBaHHUE
3.1 BBenenue B mporpaMMupoBaHue 18 0.5
3.2 BcenomorarenbHbI€aIrOpUTMBI
3.3 YuciIeHHBIEMETOIBI 1
ARTopUTMBI00PA0OTKUCUMBOJIBHBIX JaHH
3.4 P P 8 6 1 1

bIX




3.5 AAropuTMBI00paOOTKUMACCUBOB 11 3.5
Hroromnopazaery 49
Pa3znen 4. UndpopmanmoHHbIETEXHOJIOTHHI
4.1 O06paboTKATEKCTOBBIXIOKYMEHTOB 2.5
4.2 AHanM3IaHHBIX 3
Hroromnopazaeny 15
PezepBHOEeBpems 2
OBIEE KOJIMYECTBO YACOB I10 136 215

[NPOTPAMME




11 KJIACC

N KosaunyecTBouacoB JJIeKTPOHHbIE
; HaumenoBaHnuepasieioB u (undposbie)
n/ Bcer KonTposbHbiepadoT [pakTnyecknepador
TeMIPOrpPaMMblI o0pa3oBaTejbHbIEpeCypC
11 0 bl bl
bl
Pa3zgen 1.TeopeTnyeckneoCHOBLIMH(POPMATHKHI
11 Nudopmanus u 10 95
UH(POPMALOHHBICTIPOLIECCHI
1.2 MopenupoBaHue 10 2
Hroronopaszneny 20
Pazngen 2. AnroputMbl 1 NPOrpaMMHUPOBAHUE
2.1 ONEeMEHTHITEOPUUAIITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBIAAHHBIX 36 1 10
OCHOBBIOOBEKTHO-
2.3 OPUEHTUPOBAHHOTONPOTPaMMHUPOBaHU 17 1 4.5
s
Hroronopasznery 59
Pasznen 3.UHpopManmoHHBIETEXHOJIOTHHI
31 KomnsrorepHo- 9 1 9
MaTeMaTHYECKOEMOIETHPOBAHNE
3.2 Ba3pipanubix 14 1 4
3.3 Be06-caiitr 14 4
3.4 Kommproteprasrpaduka 8 3.5
3.5 3D-monenupoBanue 9 3




Uroronopazneny o4

PezepBHOEBpEMS 3

OBIIEE KOJIMYECTBO YACOB I10

1
[NPOT'PAMME 36

36.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KosmuecTBo4acos
JJIeKTPOHHBbIeNU(PPOBBICOOpPa3OBaTE

o/ Temaypoka Bce  KoHTpoubHbIe IIpakTHYeckue ABHBIEPECYPCDI
. ro padoThI padoThI

TpeGoBaHMs TEXHUKU O€30MIaCHOCTH U

TUTHUEHBI IPH paboTe C KOMIIbIOTEpPAMU U 1

JPYrUMH KOMIIOHEHTaMH IIU(PPOBOTO

OKPY’KECHHUS

[TpuHIMIIBI pabOTHI KOMITBIOTEPOB U 1

KOMITBIOTEPHBIX CUCTEM

OOMeH JaHHBIMH C TIOMOIIIBIO TITHH. 1

KoHTpo1epbIBHENTHUX yCTPOUCTB

ABTOMaTHYECKOEBBINOIHEHUETIPOTPAMMBII 1

poueccopom

OneparnBHas, NOCTOSIHHAS U

JOJrOBpeMEHHast MaMATh. KoHTposiepbl 1

BHEIIHUX yCTpOMCTB. IIpsimoii nocTym k

naMsATH

CoOBpEMEHHBIEKOMIIBIOTEPHBIETEXHOJIOTHH 1

[TporpamMmmHoOe obecrieueHIEe KOMITbIOTEPOB,

KOMITHIOTEPHBIX CUCTEM U MOOMITBHBIX 1

YCTPOICTB

CucreMHOe porpaMMHOE OOecTieueHue. 1

OnepalmoHHbIE CUCTEMBI

Yrunutel. [[paiiBepsl yCTPOUCTB. 1




[TapamiensHOE IPOrpaMMUpPOBaHUE

HNucrannanus U JeUMHCTAIUISIINAS

10 IPOTPaMMHOTO 0OecrieueHHs
®daiisioBble cucTeMbl. [IpuHIHIIBI

1 pa3MerieHust U UMeHOBaHUs (ailyioB B
JOJITOBPEMEHHON MaMSITH.
[[TabnoHbIIsIONIMCAHUATPYTITI(DAITOB
3akoHomaTenbcTBO Poccuiickoit

12 ®denepannn B 0071aCTH MPOTPAMMHOTO
o0ecrieueHus U JaHHbBIX
[TpuHIMIIBI TOCTPOCHUS U amapaTHbIC

13 KOMITOHCHTHI KOMITBIOTEPHBIX CETCH.
CeTeBbICIPOTOKOIBI

14 CerpMHTEpHET

15 Paznenenue |P-ceTn Ha mojceTu ¢
IIOMOILBI0 MACOK IIOJCETEN

16 CereBoeaIMUHUCTPUPOBAHHE
Bune! nestenbHocTH B cetu IHTEpHET.

17 Cepsucel UnTeprera. ['ocyapcTBeHHbIE
AJIEKTPOHHBIC CEPBUCHI M YCIIYTH

18 Nndpopmannonnas6e30macHOCTh

19 BpenoHocHBIe IporpaMMHOE 00€CIIeUCHHE
1 METOJIbI OOPHOBI ¢ HUM

20 [IpakTuyeckas pabora Mo Teme
"AHTUBUPYCHBIE TPOIPaMMBbI"
Opranu3anus JHYHOTO apXHBa

21 uHpopmanuu. PesepBHOE KOTMPOBaHHE.

[TaposbHas3amuTaapxuBa




22

IudpoBanne1aHHBIX

23

24

AnroputmimudpoBanus RSA.
Creranorpadus

[TpakTnueckas paboTa 1o Teme
"[lIndpoBanue naHHBIX"

25

Wndopmanus, 1anHbIe 1 3HAHUS.
WupopmanmoHHbIe TPOLECCH B TPHPO/IE,
TEXHUKE U 0011ecTBe

26

HenpepbiBHbIE U TUCKPETHBIE BEIUUHHBI U
curdaisl. Heo0XxoaumMocTh JUCKpeTU3auu
uHpOpMAaILINH, TPeTHA3HAYCHHON /IS
XpaHEeHus, epeadu u o0paboTKu B
U(PPOBBIX CUCTEMAX

27

JIBonuyHOE KOoMpoBaHue. PaBHOMEpHBIE U
HepaBHOMEpHbIE KObl. [lekoanpoBanue
COOOIIIEHHUH, 3aIMCAaHHBIX C TOMOIIBIO
HEPaBHOMEPHBIX KOJIOB

28

29

30

Ycenosue @ano. IlocTpoeHre 0AHO3HAYHO
JIEKOANPYEMBIX KOJIOB C TOMOIIBIO JIEpeBa.
I'padpAn. A. Mapkosa

EnuHutis u3smMepeHust KoJauyecTBa
uHpopMannu. AnpaBUTHBIA TOIXO K
OLIEHKE KOJINYeCTBa UH(OpMAIIH

CHCTEMBICUNCIICHUS

31

32

IlepeBon unces U3 OHOM CUCTEMBI
CUHCJIEHUS B IPYI'yIO

JIBonuHas, BOCbMEpUYHAas U
LIECTHAALATEPUYHAS CUCTEMBI CUUCIICHUS,




CBsA3b MCXKY HUMU

I[BOI/I‘IHEU[, BOCBMEpHUYHAA U

33 [IECTHAIIATCPUIHAS] CUCTEMBI CUHCIICHUS,
CBSI3b MEXy HUMH
JlBon4Has, BOCbMEpUYHas U

34 HIECTHAaTePHYHasi CUCTEMbI CUMCIICHHUS,
CBSI3b MEXy HUMU

35 Apudmerndeckue onepanum B
HO3ULMOHHBIX CHCTEMaX CUUCIICHUS

36 TponuyHastypaBHOBEIICHHASICUCTEMACYHCIIE
HUS

37 JIBOMYHO-IeCATUYHASICUCTEMACUUCIICHUS

38 KonTponbHaspabora
"Cucrempicuucienus"

39 KoaupoBanueTekcToB

40 PacTtpoBoekoanpoBaHnen300paxeHnit
[IpakTuyeckas pabora o Teme

41 "Jluckpernsanus rpapuueckoi
uHpopmanun"
[[BeToBBIe MOsIENH. BexTopHOE

42 KoaupoBanue. @opmarsl (Haisios.
TpéxmepHasarpaduxa.
®pakranpHasrpaduka
Konuposanue 3Byka. Onenka
UH(POPMALIMOHHOTO 00BEMA 3BYKOBBIX

43 JTAHHBIX TPU 33/1aHHBIX YacTOTe

JUCKPETU3AINH U Pa3psIIHOCTH
KOJAMPOBaHUS




[IpakTuyeckas pabora o Teme

44 " JluckpeTrusarus 3ByKoBo nHGpopManun'"

45 OCHOBBIAT€OPBIIIOTHKH

46 Jlornueckueonepanum.
Ta0nuLBIMCTUHHOCTH

47 Jlornueckueonepanuu.
TaOMUIBIMCTUHHOCTH
Jlornueckue BblpaxkeHus. Jloruueckue

48 TOKJecTBa. [{oka3aTenbCTBO JTOrMUECKUX
TOKAECTB C MMOMOIIBIO TAOIUI] UICTHHHOCTH
Jlornueckue BbipaxkeHus. Jlornueckue

49 ToKAecTBa. /loka3aTenbCTBO JIOTHYECKUX
TOKAECTB C MOMOIIBIO TAOIUL] HCTUHHOCTH
[IpakTuueckas pabora o Teme

50 «IToctpoenue n ananu3 TabIUIL
UCTUHHOCTH B TaOJIMYHOM IPOLIECCOpPE»

51 Jlormueckue onepanuu 1 onepanuy Haj
MHOECTBaMHU

59 Jlornueckue onepanyuy U onepaiuy Haj
MHOXECTBAMHU

53 3aKOoHBI AJIreOpbl IOTUKU. DKBUBAJICHTHBIE
npeoOpa30BaHuUs IOTHYECKUX BbIPAXKEHUH

54 3aKOoHBI ATeOpHI JIOTUKU. DKBUBAICHTHBIE
npeoOpa30BaHus JIOTHIECKUX BBIPAKESHUH

55 Jlornueckue ypaBHEHHS U CHCTEMbI
yYpaBHEHUN

56 Jlornueckue QyHKIMH. 3aBUCUMOCTh

KOJIHNYCCTBA BO3MOXXHBIX JTOTHYCCKUX




(GyHKIUH OT KOJIMYECTBA apTyMEHTOB.
[TonHbIECHCTEMBUTOTUYECKUX PYHKIIHIA

57

Kanonnueckue opMbl TOrHYECKUX
BbIpaxkeHUil. COBEpILIEHHbIE
JU3BIOHKTUBHbBIE U KOHBIOHKTHBHbBIE
HOpMaJIbHBIE ()OPMBI, ATTOPUTMBI HX
HOCTPOCHHMS 10 TabJIHIle HCTUHHOCTH

58

59

Jlornyeckue 371€MEHTHI B COCTaBe
KOMITbIOTEpa

Tpurrep. Cymmarop.
MHoropa3psaaHsliicymmaTop

60

ITocTpoeHne cxem Ha JTOrHYECKUX
3J€MEHTaX. 3aluch JOTMYECKOTO
BBIPKEHHUS 110 JIOTUYECKON CXeME

61

ITocTpoeHne cxem Ha JTOTHYECKUX
3JIeMEHTaX. 3alkch JJOTUYECKOIO
BBIPAKEHHUSI 110 JIOTUYECKON CXEME

62

63

MukpocxeMsl U TEXHOJIOTHS UX
IIPOU3BOJICTBA

KonTtposnbHas padota "Jloruueckue OCHOBBI

KOMIIBIOTEPOB"

64

Hpe,I[CTaBJ'ICHI/Ie OEJIbIX YUCECII B ITaMATU

KoMIboTepa. OrpaHUn4eHHOCTh AUala3oHa

YUCCI IIPpU OTPAHUYCHHUU KOJINYCCTBA

pa3psnoB. [lepenonnenuepaspsgHoiiceTku

65

be33nakoBbIe 1 3HAKOBBIC JAHHBIC.
3HaKOBBIN OUT. JIBONUHBIHN
JIOTIOJTHATEIBHBIN KO/ OTPHUIATEIIBHBIX




YHUCCJI

IToOuTOBBIE JIOTHUYECKHE onepanunu.

66 Jlornueckuii, apuMeTHIECKUI 1
UUKJIUYECKUI CABUTH

67 [[IndpoBanue ¢ MOMOIIBIO TOOUTOBOM
onepauuu «uckiaoyaroniee MJIN»

68 [IpencraBnenue u XxpaHeHUE B TTAMSITH
KOMIIBIOTEPA BELIECTBEHHBIX UHCEI
BrinosiHeHue onepanuii ¢ BEIIECTBEHHBIMU

69 YHCIIaMH, HAKOIIJICHHUE OMIMOOK MPH
BBIYHCIICHUSIX
[TpakTuueckas pabota no Teme «/3ydenue

70 MOpa3psIHOr0 MAIIMHHOTO TPEICTaBICHUS
IEJTBIX U BEICCTBCHHBIX YHCEI)

71 AHaIM3aIropuTMOB
DraIbl penIeHus 3a/1a4 Ha KOMIBIOTEpE.

72 WNHcTpyMeHTallbHBIE CPEACTBA:
TPAHCIIATOP, OTIATIUK, TIPOPUITHPOBIITHK
Cpena nporpamMupoBanusi. KoMnumsus u

73 WHTEPIIPETAINS TPOrpaMM. BupryanbHbie
MamuHbl. IHTErpupoBaHHas cpena
pa3paboTku

74 MetoaploTIaiKUIporpaMm

75 TUIBI IEPEMEHHBIX B S3bIKES
IPOTPaMMHUPOBAHHUS

76 OO6paboTKarenbIxuncen

77 O0paboTKaBeeCTBEHHBIXYHCEI

78 Cry4aifHbIe ¥ TICEBIOCTyYalHbICUHCIIa




79

BerBnenus. CioxHbleyciioBus

80 [yl ¢ ycoBueM
81 [ukiiel ¢ ycnoBuem
ukJiel 1O NEPEMEHHOM.
82 B3aumo3amMeHsIeMOCTh Pa3IMYHBIX BUIOB
IIUKJIOB
L{MKJIBI IO IEPEMEHHOM.
83 B3anMo3aMeHsIeMOCTh Pa3JIMYHbBIX BUIOB
IIUKJIOB
84 O06paboTka HaTypaJbHBIX YUCE C
UCIIOJIb30BAHUEM IIUKJIOB
HaxoxxeHre Bcex mpoCThIX YHCEN B
85 3aJaHHOM Juanas3one [IpakTuueckas 05
pabota o Teme «Pemenne 3agad METOIOM '
nepedbopar»
86 WNHBapuaHTIMKIA
87 JIOKyMEHTHpOBaHUENPOrpaMM
88 O06paboTKa TaHHBIX, XPAHSIINXCS B
daiinax
89 PaszOuennesamaunHanog3agaqu
Hcnonp3oBanne cTaHIapTHOM OMOIMOTEKH
90 s3bIKa porpaMmupoBanus. [logkinouenue
O6MOIMOTEK MOAIPOrPaMM CTOPOHHHX
IPOM3BOIUTENEH
91 [TonmporpaMmsl (rpoueaypsl U GyHKIUHN)
92 [onmporpammsl (porietypsl U QYHKITUH)
93 [TpakTrueckas pabota 1mo Teme 1

"PazpaboTka moamporpamm"




Pekypcusi. PekypcuBHbIE 00BEKTHI
(dpaxTansl). PekypcuBHBIE IPOIIEYPHI U

94 GyHKIIHH.
Mcnonb30BaHuEeCTEKAUIIOPTaHU3ALUUPEKY
PCHUBHBIXBBI30BOB

95 [IpakTuyeckas pabora o Teme
"PexypcuBHBIE TOAIPOrpaAMMBI"

96 MoaynpHBIMIPUHIUIIIIOCTPOEHUANIPOTpaM
M

97 YuciIeHHBIEMETOIBI

08 [IpakTuyeckas pabora o Teme
«HucneHHoe penieHue ypaBHEHUN»

99 Mcnonb30BaHue TUCKPETU3ALMH B
BBIYMCITUTEIHHBIX 33a9ax

10 [TpakTryeckas pabora no Teme

0 «[TpubnamxéHHoe BBIYMCICHNE ATTHH
KPHUBBIX U TUIOIIAAeH GUryp»

10 [IpakTuueckas pabora no teme «Ilouck

1 MakcuMyma (MUHUMYyMa) QYHKIIUN

10 KonTponbhas pabota "OCHOBBI s13bIKa

2 Python"

O0paboTka CUMBOJIBHBIX TaHHBIX.

10 AnropuT™MbI 00pabOTKH CUMBOJIBHBIX

3 CTPOK: MOACYET KOJIMYECTBA MOSABICHUN
CHMBOJIa B CTPOKE

10 AnropuT™MbI 00pabOTKH CUMBOJIBHBIX

4 CTPOK: pa30MeHHEe CTPOKH Ha CJI0Ba O

POOEIIbHBIM CHMBOJIAM




AnropuT™MBI 00pabOTKH CUMBOJIBHBIX

10 CTPOK: MOMCK MOJCTPOKU BHYTPH TaHHOM
5 CTPOKH; 3aMEHa HalICHHOH MOJCTPOKHU Ha
APYTYIO CTPOKY
[IpakTuyeckas pabora o Teme
10 "O0OpaboTKa CTPOK C UCTIOJIB30BAHUEM 1
6 GbyHKIMI cTaHIapTHOM OMOTMOTEKH SI3bIKA
porpaMMupoBaHus"
10
7 I'eneparnus ciioB B 3ajaHHOM ayaBuTe
10 KoHnTtponbHaspaboTa
8 "CUMBOJIbHBIECTPOKHU"
10 MaccuBsl 1 IOCIEA0BATEILHOCTH YHCEN.
9 [TpakTryeckas pabora no Teme 0.5
"3anonHeHue MmaccuBa'
11 "
0 O06001EHHBIEXapaKTEPUCTUKUMACCHBA
JIMHENHBIN NOUCK 3aJaHHOIO 3HAYEHHS B
11 maccuBe. [Ipaktuyeckas pabora o reme 05
1 "JInHEeNHbINA IONCK 3aJaHHOI0 3HAaYEHUS B '
Maccuse"
11 [IpakTuueckas padora no Teme "[lonck
5 MUHUMAJIBHOTO (MaKCUMAIILHOTO) 1
3JIEMEHTa B YUCJIOBOM MaccuBe"
CopTupoBKa 0JTHOMEPHOTO MaCCHBA.
11 [IpocTbie MeTOABI COPTUPOBKH. 05
3 [IpakTudeckas padora o teme "IIpocTeie '

METO/Ibl COPTUPOBKHU MaccuBa"




CoptupoBka ciusiHueM. beicTpas

11 COPTUPOBKA MAacCHBA (AJITOPUTM
. 0.5
4 QuickSort). ITpakTuyeckaspadboTanoreme
"BeicTpasicopTupoBkamaccusa”
11 JIBOMYHBIN ITOMCK B OTCOPTUPOBAHHOM
5 maccuBe. [IpakTnyeckas pabora o reme 0.5
" JIBOMYHBINA HOUCK"
11
6 JIByMepHBIEMacCUBbI (MaTPHIIbI)
11
7 ANTOpUTMBIOOPAOOTKUMATPHI]
11
3 PemennesanavyananusaganabIx
11 n n
9 KontponbHaspabora "MaccuBsl
12
0 CpeactBarekcToBOronpouneccopa
12 .
1 KommnsrorepHasBépcTkaTekcra
12 [TpakTrueckas pabota no Teme "Bépcrka
5 JIOKYMEHTOB C MaTeMaTH4YeCKHUMHU 1
dbopmynamu"
12
3 HNHCcTpyMEHTBIpEIIeH3UPOBaAHUS
12 [TpakTnueckas paboTa 1o Teme 1
4 "MHOrocTpaHM4HbIE TOKYMEHTHI"
12 O6naunbie cepBuckl. KonnexkruBHas 05
5 pabota ¢ nokymeHnTamu. [IpakTuueckas '




pabota no Teme "KomnexktuBHas padora ¢

[IpakTuueckas padota mo Teme "Permenue

JOKyMeHTaMu"

12

6 AHanm3ganabiX. bonbimenanapie

12

7 MarmmuHaHoeo0yueHHe

12 AHaNM3 NaHHBIX C MOMOIIBIO ATEKTPOHHBIX

8 TadJIMULL

12 AHaNM3 TaHHBIX C IIOMOIIIBIO AJEKTPOHHBIX

9 Ta0JIAL

13 [TpakTrueckas pabota nmo Teme "AHanu3

0 JAHHBIX C MTOMOIIBIO JIEKTPOHHBIX 1
Tadymmn"
[Toctpoenue rpadukoB GyHKIUA.
[TpakTudeckas paboTa mo Teme

13 "HarnsigHoe mpencTaBieHe pe3yabTaToB 05

1 CTaTUCTHUYECKOW 0OpaOOTKU JAHHBIX B '
BUJIE TMarpaMM CPeJCTBAMH pelaKkTopa
AJIEKTPOHHBIX Ta0IUIT"

13 Jluauu tpenna. [lpaktuueckas paboTa mo

5 teme "[logbop nuHUM TpeH A, 0.5
MpOrHo3upoBaHue"”

13 [Ton6op napamerpa. [IpakTuueckas padbora

3 1o teMe "YucaeHHoe peleHne ypaBHeHUI 0.5
¢ moMouIbio nmoadopa napamerpa”

13 OnTuMu3aIus Kak MOMCK HAMTydIIero

4 pelieHus B 3a/IaHHBIX YCIOBHUSX. 0.5




3a7a4 OINTUMU3AINU C IIOMOIILIO
3JICKTPOHHBIX TabIUII"

13 O06o011aro1iee TOBTOPSHHE 0 TEMe

1
5) "AnroputMu3anus U noBTopeHue"”
13
6 HroroBaskoHTpopHasspadboTa 1
OBLIEE KOJIMYECTBO YACOB I10 136 915

I[TPOT'PAMME




11 KJIACC

Ne KounuectBouyacos
DJIeKTPOHHBbIeNU(POBBICOOpPa3OBATE]
o/ Temaypoxka Bce  KonTposabHbIep IMpakTuyeckuep BHBICPECYPCHE
o ro a0oThbI a00ThbI
KonuuectBonndopmanuu
ANTOPUTMBICKATUSTAHHBIX
AnroputmXaddmana
[IpakTuyeckas pabora o Teme
4 "CokaTHe JaHHBIX C IIOMOIIBIO 1 1
anroputma Xadpdmana"
5) Anroputm LZW 1
ANTOPUTMBI C)KaTHUsl TaAHHBIX C
5 notepsimu. [IpakTuyeckas pabora mo 1 05
teme "CkaTue NaHHBIX C OTEPSIMU '
(anroputmsl JPEG, MP3)"
7 CkopocTbliepe1aun1aHHbIX 1
[Tomex0ycTONYNBBICKOIBI
9 [IpakTuyeckas paboTa Mo Teme 1 1
"IlomexoycToitunBbie KObI"
Cucrembl. KOMITIOHEHTBI CHCTEMBI U UX
10 B3auMoeiicTBue. CucteMHbiid 3 PexT. 1
VYnpasieHne Kak HUHPOPMaITMOHHBIN
nporecc. OOpaTHasCBsI3b
11 Mogenu u MOJIETUPOBAHKUE 1
12 I'padmsr 1
13 Pemenue 3amau ¢ momoinsto rpadoB 1




14 [epeBbs 1

15 OCHOBBITCOPUUHUTD 1

16 OCHOBBITEOPUUHTD 1

17 OCHOBBITEOPUUUTP 1
[IpakTrueckas padota mo teme "llonck

18 BBIUTPBIIITHOM CTPATErvH B UTPE C 1
noytHoM nHpopmarmen”

19 CpencTBancKyCcCTBEHHOTOMHTEIIEKTa 1
[TpakTuueckas paboTa 1o Teme

20 "CpencTBa HCKYCCTBEHHOTO 1
uHTeNIeKTa"
dopmanuzaiys MOHATHS alTOPUTMA.

21 MaimuHa TeropHuHra Kaxk 1
YHHUBEpCcaabHasi MOJIENIb BHIYUCICHUI.
TezncUépua—Trropunra
[TpakTryeckas pabora o Teme

22 "CocraBiieHHE TPOCTON MTPOrpPaMMBbI 1
Ju1st MamuHbl Teropunra"

23 MammunallocTa

24 HopmanesnsieanropudgmsiMapkoBa
ANTOPUTMHYECKH HEpa3peIInMbIe

o5 3aauu. 3a/1a4a OCTaHOBA. 1
HeBo3moxHOCThaBTOMATHYECKOHOTIA
JKUATIPOTPAMM

26 Co’KHOCTHBBIYUCIICHUH 1
[Touck mpoCTHIX YKCeN B 33 JaHHOM

27 JMarna3oHe ¢ HOMOUIbIO aJIrOpUTMa 1

«pemeto IpartocheHa




28

[IpakTuyeckas padora no Teme "[lonck
IPOCTBIX YHCEJI B 33JJAHHOM
nuamnasone"

29

30

31

32

MHoropa3psaHbIe 1eJble YnCa,
3a[a4u JIMHHON apu(pMeTUKN

[IpakTueckas paboTta 1mo Teme
"Peanu3anys BEIYUCIEHUN C
MHOTOpa3psIHbIMU YKCIaMu"

CrnoBapu (accoliuaTUBHbIE MaCCHBBI,
OoTOOpakeHMs ). X3II-TaOJIUIIBI.
[Toctpoenue andaBUTHO-YaCTOTHOTO
CJIOBaps JIJIS 33/IaHHOTO TEKCTa

[TpakTrueckas paboTta 1mo Teme
"IToctpoenue angaBUTHO-YACTOTHOTO
cioBaps IS 33JaHHOTO TeKcTa"

33

AHanmn3 TeKcTa Ha eCTECTBEHHOM
s3bIKe. Buigenenue
MOCIe0BATEIHHOCTEN O MIa0I0HY.
PerynsipHblie BeIpaxeHus.
YacToTHbIaHATN3

34

[TpakTrueckas paboTa 1o Teme
"AHanu3 TeKCTa Ha ECTECTBEHHOM
SI3BIKE"

35

36

Crexu. AHaNIH3 MPaBHILHOCTH
CKOOOYHOT'O BBIPAXKEHUS

Beruuncienue apugmMeTnaeckoro
BBIPpAXXCHUA, 3aAlIMCAHHOT'O B
noctukcHou hopme




37

Brraucnenue apugmernyeckoro
BBIPQ)KEHUSI, 3aIIMCAaHHOTO B
nocTdukcHOU Gopme

38

[IpakTuyeckas pabora o Teme
"Beruucnenue apupmMeTuaeckoro
BBIPAXKCHUS, 3aIIMCAHHOTO B
nocTdukcHou popme"

39

40

Ouepenu. Mcnons3oBanne ouepenu
AJ11 BPpEMCHHOI'O XpaHCHUS JaHHBIX

[TpakTrueckas paboTta 1mo Teme
"Ucnonb3oBanue ouepenn”

41

Hepesbs. Peanusanus nepesa ¢
TIOMOIIBIO CCBUIOYHBIX CTPYKTYP.
JIBonuHble (OMHAPHBIE) AEPEBBA.
[TocTpoeHue aepeBa AJis 3aJaHHOTO
apuQMEeTUYECKOTO BBIPAKEHUS

42

[IpakTuyeckas pabora o Teme
"Ucnonb30BaHue 1EPEBbEB IS
BBIUKCIICHHS apU(METHIECKIX
BBIpAXEHUI"

43

PexypcuBHBIe anroputmMel 00x0/1a
nepesa. Mcnonb3oBaHue CTEKa U
ouepean i 00Xo/a AepeBa

44

45

PexypcuBHBIe anroputmMel 00x0/1a
nepesa. Mcnonb3oBaHue CTEKa U
odepeu it 00Xo/a aepeBa
Anroputwmsl Ha Tpadax. [Toctpoenue
MUHUMAJIBHOTO OCTOBHOTO JIEpeBa




B3BELIEHHOTO CBA3HOTO
HEOPUEHTHPOBAHHOTO rpada

46

47

48

O6xox rpada B riryouny. O6xon rpada
B IIIUPUHY

KonnuecTBO pa3anyHbIX MyTel MEXAY
BEpILIMHAMU OPUEHTUPOBAHHOTO
aIUKIn4eckoro rpaga

KonnuecTBo pa3nuyHbIX MyTeld MEXIY
BEpILIMHAMU OPUEHTUPOBAHHOTO
alUKIn4eckoro rpaga

49

50

51

Anroputm/{edKCTpHI.

[TpakTrueckas paboTta 1mo Teme
"Brrurcienue JIMHbBI KpaTyaniiero
MyTH MEX]ly BEpIIMHAMH Tpada
(amroput™m JleitkcTpsrn)”

Anropurm®noiiga—Yopamuia

52

3amauu, penaeMbie ¢ TOMOIIBIO
JUHAMHUYCCKOT'O HpOFpaMMI/IpOBaHI/IHI
BBIUMCJIEHUE PEKYPCUBHBIX (DYHKIMI

53

54

55

3agauu, perraemMple ¢ TOMOIIBIO
JUHAMHUYCCKOT'O HpOl”paMMI/IpOBaHI/IH .
BBIUMCJIEHHE PEKYPCUBHBIX (DYHKIMI

3aaun, pemaeMple ¢ TOMOLIBIO
JUHAMHAYECKOTO IIPOrPaMMHUPOBAHUS
BBIUMCJIEHHE PEKYPCUBHBIX (DYHKIUI

[IpakTuyeckas pabora o Teme
"Bbruucienne peKypcuBHbBIX (DYHKIIMNA
C TIOMOILIBIO INHAMUYECKOTO




nporpaMMupoBasus”

56

57

58

3&,[[3‘11/1, pemacMbI€ C ITIOMOIIBIO
JAUHAMHUYCCKOI'0 NporpaMMHUpOBaHUsA:
HOI[C‘IéT KOJIM4YCCTBA BApUAHTOB

3&,[[3‘11/1, pemacMbI€ C IIOMOIIBIO
JUHAMHUYCCKOI'0 IIporpaMMHUpPOBaHUsA:
MOACYET KOJIMUECTBA BapruaHTOB

[TpakTrueckas paboTta 1mo Teme
"[Toxcuér KoIMYeCcTBA BAPUAHTOB C
MIOMOIIBIO JUHAMUYECKOTO
porpamMMupoBaHus"

59

[IpakTuyeckas pabora o Teme
"[Toxcuér KoIMYeCTBA BAPUAHTOB C
MIOMOUIBbI0 JUHAMUYECKOTO
porpaMMupoBasus”

60

3amauu, penaeMpie ¢ TOMOIIBIO
JUHAMHUYCCKOT'O HpOFpaMMI/IpOBaHI/IHI
3aa4d ONTUMHA3AIAN

61

62

63

[TonsaTHe 0 mapagurmax
nporpammupoBanusi. O030p SI3bIKOB
IPOrPaMMHUPOBAHHUS

KonTtponbHas pabota "AJAropuT™Msl 1
CTPYKTYpPBI JaHHBIX

[Tonstue 06 06bEKTHO-

OpUEHTUPOBAHHOM
pOTrpaMMHUPOBAHUH

64

O0BekTHI U Ki1accsl. CBOMCTBA U
METOAbI OOBEKTOB




65

OOBeKTHO-OPUEHTUPOBAHHBIHAHATIN3

66

67

68

[IpakTueckas paboTta 1mo Teme
"Hcmonp30BaHre rOTOBBIX KJIACCOB B
nporpamme”

Pa3zpaboTka nporpaMmm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO
Moaxo/aa

Pa3paboTka nmporpamMm Ha OCHOBE
00bEKTHO-OPUEHTUPOBAHHOTO
Moaxo/a

69

[TpakTudeckas padora "Pa3paborka
IIPOCTOM ITPOTrPaMMBI C
UCHOJIL30BAaHUEM KjIacCoB"

70

71

WNukancynsuus. [Ipaktudeckast padbora
no teme "Pa3paboTka kiacca,
UCTIOJTB3YIONIETO WHKATICYIISIIHIO"

Hacnenosanue. [Tomumopduzm

0.5

72

[IpakTuyeckas pabora o Teme
"Pa3paboTka nepapxuu kj1accoB"

73

74

75

Cpensi ObICTpO# pa3zpaboTKu
nporpamm. [IpoektrupoBanue
uHTepdeiica moap30BaTENs
[IpoexTupoBanuenHTepdeiicanons3oBa
TeIs

Hcnonb3oBaHnEe FOTOBBIX

YIPaBJIIEMBIX 3JICMEHTOB JIJIsI
nocTpoeHus uatepdeiica

76

[TpakTrueckas paboTta 1mo Teme




"Pa3paboTka mporpaMmel ¢
rpadudyeckum uaTepdeiicom”

77

78

N3yueHneBTOporos3pIKanporpaMmMmupo
BaHUs

N3y4eHneBTOPOros3bIKaporpaMMHUPO
BaHUs

79

KonTponsHas padora "OCHOBBI
00BEKTHO-OPUEHTHPOBAHHOTO
POrpaMMUPOBAHHUS

80

81

82

OTanbIKOMIBIOTEPHO-
MaTeMaTUYECKOTOMOIETUPOBAHUS

Juckperusaiys mpu MaTeMaTu4ecKoOM
MOJIEJTUPOBAHUH HETIPEPHIBHBIX
npoueccoB. MoaenupoBaHUEABUKECHUS

[TpakTudeckas paboTa mo Teme
"MopenupoBaHue ABUKEHUA"

83

MogenupoBanue OMOJIOTHUECKUX
cucreM. [Ipaktruueckas paboTa mo
teme "MonenupoBaHue
OMOJIOTHYECKHUX CUCTEM"

0.5

84

MaremaTnaeckne MOJIETH B
3KOHOMHUKE. BEMucnuTeIbHbIE
SKCIIEPUMEHTHI C MOJICIIIMU

85

BeposiTHOCTHBIE MOJIENH.
[TpakTnueckas paboTa 1o Teme
"MMuTallMOHHOE MOJICIMPOBAHUE C
noMouipio Mmeroga Monte-Kapio"

0.5

86

KOMHBIOTepHOeMOIIeJII/IpOB AHUCCHUCTC




MYIIPABJICHUS

87

88

O06paboTkape3ynbTaTOBIKCIIEPUMEHTA

KonTtponsnas padora "KommnbroTepHo-
MaTeMaTU4ecKoe MojieiupoBaHue"

89

90

91

92

Tabnuunble (pENSIUOHHBIC)
0a3pl1aHHBIX

[Touck, copTUpOBKa M PUIBTPALIUS
JAHHBIX. 3aIPOCHI HA BEIOOPKY
JAHHBIX. 3aIPOCHI C MapaMeTpaMHu.
Brrunciisiempienons B 3ampocax

[Touck, copTUpOBKa M PUIBTPALIUS
JAHHBIX. 3a1POCHI HA BEIOOPKY
JIAHHBIX. 3aIPOCHI C MapaMeTpPaMHu.
Brruncisiempienons B 3ampocax

[TpakTudeckas paboTa mo Teme
"Pabota ¢ roroBoi 0a30ii JaHHBIX"

93

MHuororabanydbie 0a3bl JaHHBIX.
Tunel cBsizei MeXTy TaOIUIIAMU.
Buemmnwmii ximrou. I{emoctHOCTH 6a3b1
MaHHBIX

94

Muororabanunbie 0a3bl JaHHBIX.
Tumel cBsi3el MEXTy TaOIUIIAMH.
Buemawmit kmrou. [lenoctHOCTh 6a3bI
MaHHBIX

95

[TpakTnueckas paboTa 1o Teme
"Pa3paboTka MHOTOTaOIM4HO 0a3bl
NaHHEIX"

96

3anpockl K MHOTOTA0IHYHBIM 0a3aM




JAHHBIX

3anpocm K MHOTOTaOJMYHEIM 0a3aM

97
JTAHHBIX
[IpakTrueckas padbora 1o Teme

98 "3anpockl K MHOTOTA0IMYHON 0aze
NaHHEIX"

99 S3pikynpasienusganabiva SQL
[IpakTHyeckas padboTta 1o Teme

100  "VmpaBneHue TaHHBIMH C TIOMOIIIBIO
si3pika SQL"

101 Hepensonnslie 6a3bl JaHHBIX.
DKCHEepPTHBIE CHCTEMBI

102  KonrponbHasipabora "ba3prmanHbx"

103 MHTepHeT-NpUIIOKEHUS
[TonsATHE O CEpBEPHOM M KIMEHTCKON

104 1ACTAX caifta. TexHONOTUs «KIMEHT —
cepBep», €€ JOCTOMHCTBA U
HE/I0CTaTKU

105  OcHoBsis3sika HTML

106 [IpakTuyeckas pabora o Teme
"Co31aHue TeKCTOBON BeO-CTpaHHIIbI"

107 Ocnossisizbika HTML

108  OcHoBswis35Ika HTML
[IpakTuyeckas pabora o Teme
"Co3naHue BeO-CTpaHHMIIbI,

109  Bximrouaromiel MyJIbTUMEAUNWHBIC

00BEKTHI (PUCYHKH, 3BYKOBBIC JTaHHBIE,
BHJ1€0)"




110

OCHOBBI KaCKaJaHbIX Ta6JII/II_[ CTHHeﬁ
(CSS)

111

112

[IpakTuyeckas pabora o Teme
"OdopmIieHHE CTPAHUIIBI C TIOMOIIIBIO
KacKaJHbBIX TaOmuI] cTuiieii"

Cuenapunnas3bike JavaScript

113

Cuenapunnas3bike JavaScript

114

115

®opMbIHaBEO-CTPAHUIIE

[IpakTuyeckas pabora o Teme
"O6paboTka naHHBIX hopMm"

116

117

118

Pa3menienue Be6-caitToB. Ycmyra
XOCTHHTA. 3arpy3kadaiioBHacaluT

Kanpuposanue. Hcnpasnenue
nepcneKkTHBHL. ['ucrorpamMma.
Koppekuust ypoBHEH, KOppEeKIIUs
IBETA.
O06ec1BeunBaHUEIBETHBIXN300paXKeHH

v

u

BBoa nzobpaxenuii ¢
WCITOJIb30BAaHUEM Pa3INYHBIX
upoBbIX ycTpoilcT. [IpakTuyeckas
pabora no teme "O6paboTka

1 poBbIx poTorpaduii”

0.5

119

Perymb. Pabota ¢ obnactsamu.
OunbTpsl. [IpakTHueckas padota mno
teme "Perymib nudpoBsix
dotorpadpuii"

0.5

120

MHorocnoitHbie n300pakeHHUS.




TexkcroBble ciaou. Macka ciaos.
Kananebl.
CoxpaHeHHUEBBIICICHHON001aCcTH

[IpakTuyeckas pabora o Teme

121 "MHorocoinble n300paxxeHus" 1
[ToaroToBKa WILTFOCTpAIM 11 BEO-

122  caittoB. [IpakTudeckas pabora mmo reme 0.5
" AHMMHpPOBaHHBIE H300paKkeHus"

123 Bekropnas rpaduka. Bekropuzamms
pacTpoBBIX N300paKeHUN

124 [IpakTuyeckas pabora o Teme 1
"BekTopHas rpaduka"
[TpUHIUIIBI TOCTPOEHUS U

125  pemakTHpOBaHUS TPEXMEPHBIX
Mozenen
[TpakTryeckas pabora no Teme

126 "Co3znaHue npoCThIX TPEXMEPHBIX 1
Mozenein"

127 = Cerounslemojenu. MaTepuaisl

128 [TpakTnueckas paboTa 1o Teme 1
"Cerounslie Moaenn"

129 MoiennpoBaHNECTOYHUKOBOCBEILEH
us. Kamepsl

130 [TpakTnueckas paboTa 1o Teme 1
"Pennepunr"

131 AnutuBHBIeTeXHOJOTHH (3D-
MIPUHTEPHI)

132 ApputuBHBICTEXHOIOTUU (3D-




IIPUHTEPHI)

[ToHsiTHE O BUPTYAJIbHOM pEAIbHOCTH U

133 . 1
JIOTIOTHEHHOH peabHOCTH
O06o0mmatoiiee MOBTOPEHHE 110 Pa3IeiTy
134  "Teopermdeckue OCHOBBI 1
nHpopmaTuku"
135 O06o06m1aro1ee TOBTOPSHHE IO Pa3IeiTy 1
"AJICOPUTMBI U TPOTPAMMHUPOBAHUE
136  HroroBasikoHTpoOsbHaspaboTa 1
OBIIEE KOJIMYECTBO YACOB I10 136 375

I[TPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Undpopmaruka (B 2 yactsx), 10 knacc/ [Nonsxos K.1O., Epemun E.A., O6miecTBo
¢ orpaHrn4eHHOM oTBeTCTBEHHOCTHI0 « BMHOM. JlabopaTopust 3HaHUI»;
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

» Uadopmaruka (B 2 gactsx), 11 kmace/ [Tonskos K.1O., Epemun E.A.,
O61ecTBO ¢ orpaHndeHHoi 0TBeTcTBeHHOCThIO « BMHOM. JlaGoparopus

3HaHHﬁ>); AKIII/IOHepHOG 06IHGCTBO «HSI{&TGJ’IBCTBO «HpOCBGIHGHI/Ie»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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