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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOiaEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaTam
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrpPaMMbl  CPEAHETO  OOMIETO
oOpazoBanusi, npencraBieHubix B PI'OC COO, a takxke ¢enepaibHOi paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHbOpMaTHKEe Na€T MpEACTaBICHUE O UENsIX, OO0mIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro mpeamera «Uudopmaruka» Ha yrayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeTbHOE pEeIMETHOE coJiep>KaHue, peyCcMaTpUBaET ero
CTPYKTYPUPOBAHHE IO pa3jiesiaM U TeMaM Kypca, ONpeAeisseT pacupeieieHUE ero
o kjaccaMm (rojam u3ydeHus), Ja€T MpUMEpPHOE pachlpe/ieieHue yueOHbIX YacoB
M0 TEMATHUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (IPUMEPHYIO)
MOCJICIOBATEIPHOCTh ~ MX  HM3YYCHHS C  YIETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[Iporpamma o nHbOpMAaTHKE ONPEIETAET KOJTMUECTBEHHBIE U KAYECTBEHHBIC
XapaKTePUCTHKU Y4eOHOTO MaTepHaia JJisl KaKI0To roja u3y4yeHus, B TOM YUCIIe
JUISL COJEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MMPOBEPOUYHBIX paoor,
roCyapCTBEHHOW UTOTOBOM arTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIETCS
OCHOBOM [IIi COCTaBJIEHWS AaBTOPCKUX Y4YEOHBIX NIPOrpaMM U YYCOHHKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIIEM.

NudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYITHOCTh HMH(POPMATUKM KaK HAYYHOM JUCHUIUIMHBI, HM3y4Yaromie
3aKOHOMEPHOCTH MPOTEKAHUsI M BO3MOYKHOCTH aBTOMAaTHU3aIUH WH(POPMAITMOHHBIX
MIPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE = 005IacTM  TpUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
WHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIUAIBHYIO Chepy;

MEXIUCITUTUIMHAPHBIN ~ Xapaktep uWHQopMaTuku u  HUHPOPMAITMOHHOM
NEeSTeTLHOCTH.

Kypc undopmatuku ajis ypoBHS CpeHEro 0O0IIero oOpa3oBaHUs SBISIETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
uHDOpMATHKA W WUH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI, OMHUPAETCS
Ha CoJiepKaHue Kypca WH(OOPMATHKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TMOCTOSSHHOTO  MPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHHA, Aa€T TEOPETHUECKOE OCMBICICHHE, WHTEPIIPETalui0 U 000O0IIeHHE
ATOTO OIBITA.



Pesynbrarel  yriyOn€HHOro  YpOBHS ~HM3y4deHHUS y4yeOHOro MpeaMera
«Uudopmartuka» OpUEHTHPOBAHBI HA TOJYyYEHUE 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
MPU3HAKOB M B3aWMOCBSI3€H, CTOCOOHOCTh JJIEMOHCTPUPOBATH PA3INUHbIC TTOIXO/IbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOoU NpeIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE TMPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl KCIOJIb30BaHHUS METOJOB M HHCTPYMEHTapusi JaHHOMU
npeaMEeTHOM 00J1acTu;

HaJM4yue TPEACTaBICHUM O JaHHOW MPEIMETHOW O00JIACTH KaK IE€JIO0CTHOM
TEOpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00ECIEeYMBAETCA
LeJI€HANPABICHHAs] TOJITOTOBKA OOYYAIOMIMXCS K MPOJOJKEHUIO 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, OOJIbLIME JaHHbIE U
MalIMHHOE O0Oy4Y€HUE, TMPOMBIIIJICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTMM OeCHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENCIEHHOIO PEECTPa, TEXHOJOTHH BUPTYyAJIbHOW WU
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHas 1enb u3ydeHusi yuyeOHoro mnpeamera «MHpopmatuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKU3HU B YCIIOBUSIX Pa3BUBAIOILErOCs MHPOPMAIIMOHHOTO 00IIeCTBa
Y BO3pACTAIONICH KOHKYPEHIMM Ha pBIHKE TpyAa. B CBS3M C 3TUM H3ydyeHHUE
uHpopmaTtuku B 10—11 knaccax goMKHO 00€CIeUnTh:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHpopMaTUK, WHOOPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI 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 nHpOpMaIHIO;



cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUUM  WHGOPMAIMOHHBIX
TEXHOJIOTM Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
HKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE TPABOBBIX U 3TUYECKHUX ACTICKTOB HH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIIOJIEH, BOBJICUYEHHBIX B CO3IAHUE U MCIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37laHME YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4e€OHOU, MPOEKTHOM, HAy4HO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanun ydyeOHoro mpeamera «MH(popmMaTuka» BBLACIAIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIBIOTEPOB U JPYTUX DJIEMEHTOB LU(PPOBOTO OKPYKEHHS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd MHTEepHET W WCHOJIB30BAHUIO HWHTEPHET-CEPBUCOB, HHOOPMAIIMOHHON
0€30I1aCHOCTH.

Paznen «Teopermueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ce0s
MOHATUMHBIMN anmapaT WHQPOPMATHUKH, BOMPOCHl KOJAMPOBAHUS UH(POpPMAIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMIIBIOTEPHOT'O0 MOJIETUPOBAHHS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AITOPUTMHYECKOTO MBIIIUICHHS, pa3pabOTKy alTOPUTMOB U OIIEHKY MX CIIOKHOCTH,
dbopMUpOBaHHUE HABBIKOB peaIU3allMi MPOrpaMM Ha sI3bIKax MpOrpaMMHUpPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «MH(popMauMoHHBbIE  TEXHOJOTMHM»  IOCBAIIEH  BOIIPOCAM
npuUMeHEeHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTu30BAHHBIX B MPHUKIAIHBIX
MPOTPpaMMHBIX MPOJIYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3aja4ax aHaJIM3a
JIAHHBIX, MCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONMI[ JJis PEIICHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénHom nanee copepkanuu ydeOHoro mpeamera «HHbopmaTrkay
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s13aTeNIbHYIO TIPOTpaMMy OOYyYEHHs, HO MOTYT ObITh MPEAJIOKEHBI ISl U3yUCHUS
OT/ICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCSI.

YrnyOnéHHpld  ypOBeHb UW3Y4YeHUS HWHPOPMATUKH PEKOMEHIYETCS IS
TEXHOJIOTUYECKOTO0  MpOQuis, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
UHOOPMAITMOHHYIO C(epbl ACATENHHOCTUA. YTIYyONEHHBIH YPOBEHb W3YUYCHUS
uH(popMaTUKU 00ECIEYMBAET: MOATOTOBKY O0YyYarolUMXCsi, OPUEHTUPOBAHHBIX Ha



CHenuanbHOCTH B 00JacTH WH(OPMAIMOHHBIX TEXHOJIOTHMA ¥ WH)XCHEPHBIE
CHEIUATBHOCTH, Y4YaCTHE B MPOCKTHONM M WCCIENOBATEIHCKOW JESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/AX U Cllaye
EnunHoro rocyiapcTBEHHOTO SK3aMeHa 1o HH(POpMaTHKe.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpeesiax OJHOTO roja oOydeHus
MOXET OBITh HM3MEHEHa MO YCMOTPEHHIO YYHTENS NpH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKMCiI0 YacoB, PEKOMEHIOBAHHBIX JIJIS1 U3y4eHUs UHHOPMATHKU — 272
yaca: B 10 ximacce — 136 yacoB (4 yaca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJCIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeGoBaHus TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMHU KOMIIOHEHTaMHU [TU(DPOBOTO OKPY>KEHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
oMOIIbI0 MIUH. KOHTpOsiepsl BHEMIHUX YCTPOUCTB. [IpsiMoii TO0CTyn K MaMsITH.

OCHOBHbIE ~ TEHACHUMHU  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnpoueccopHsie CHUCTEMBI.
CynepkomnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BceTpoennbie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEe TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Busl
nporpaMMHOro obecredyeHuss U UxX HazHadeHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpocTB. [lapamienbHoe mporpaMMHpOBaHUE.
CuctemMHoe mnporpamMmHoe oOecrieueHue. OrepaloOHHBIE CHUCTEMBI. Y THIIMTHI.
HpaiiBeppl  ycTtpoucTtB. MHCTammsiuuss W = JAEUMHCTAULALIUSA  OPOTrPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (ailjIoB B
nosroBpeMeHHoi namsty. [llabmons! 1u1st onucanust rpymn (aiios.

[Iporpammuoe obecniedenue. JlnneH3upoBanue MpPOrpaMMHOTO 00eCTICUCHHUSI
u uudpoBeix pecypcoB. Ilpompuerapuoe u  cBOOOAHOE MPOrpaMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
obecrnieueHuss U 1UPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YyCTaHaBIMBaeMasi
3aKOHOaTeNnbCTBOM Poccuiickorn @Denepanuy 3a HENPABOMEPHOE HCMOJIb30BAHUE
MPOrpPaMMHOTO o0ecriedeHus ¥ MUPPOBBIX PECYPCOB.

[TpUHIMIIBI TOCTPOCHUS W anmnapaTHbIe KOMIIOHEHThI KOMIBIOTEPHBIX CETEH.
CereBblie npotokoibl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoToKons
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
aagmMuHuctpupoBanue. [lojlydeHue JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hanmuuus CBA3M C y3ia0M cetd. OmnpeneneHue mapuipyTa JIBHKECHUS
MAKETOB.

Buast  pestensHocth B cetw  Uutepner. CepBuchl  HMHTepHeTa.
['eonnopMaImoHHbIe CUCTEMBI. | €0OKAIIMOHHBIE CEPBUCH PEATHHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMarvcTpasnei), THTEpHET-TOProBsl, OPOHHUPOBAHUE OMIIETOB U TOCTUHHII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaTbHBIE CETH —
OpraHu3alys KOJUIEKTUBHOIO B3aUMOJEWUCTBUS U OOMeHa naHHbIMU. CeTeBoii
ATUKET: NpaBUja NOBEAEHUs B KubepmpocTpaHcTBe. [IpobieMa moasmHHOCTH
nosydyeHHOM nHpopmanuu. OTKPBITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOrui. OOme mpoOsieMbl 3aluThl
uHpopManuu u  HUH(popmanuoHHOW  Oe3omacHoctu. CpeacTBa  3alUTHI
UHPOpMaIlM B KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETAX M aBTOMAaTH3MPOBAHHBIX
uH(popManmoHHbIX cucTemax. lIpaBoBoe oOecnieueHne UMHGOPMAILIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIMATBHOW MH(POpMAIUK, XpaHSIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX YCTpOMCTBax. BpenoHOCHOE MporpaMMHOE 00ECreueHne U CrocoObl
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmra apxusa.

MudpoBanue naHHBIX. CUMMETpUYHBIE U HECUMMETPUYHBIE MIUQPHI.
[udper npoctoii 3amensl. [lludp Lezaps. [udp Buwxenepa. Anroputm
nmdpoBanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanHsle U 3HaHus. MHQOpMalnMoHHbIE MpoLecchl B MPUPOJE,
TE€XHHUKE U OOIIECTBE.

HenpepriBHbIE M JAMCKpETHbIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpEeTU3aluy MH(opManuu, MpeAHa3HAYEHHOW Uil XpaHEHHUs, Nepeiaud Hu
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. EnvHMIIBI M3MEepeHHs KonuecTBa HHPpopMauuu. AnpaBUTHBIA MOAXOM K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENIbIX M JAPOOHBIX 4YHCEN B
NO3ULMOHHON cucTteMe cuMciieHns. CBOWCTBAa MO3WLMOHHOM 3alUCU  YHWCha:
KOJIMYECTBO UG B 3aMUCH, MPU3HAK JEIMMOCTU YKCIA HA OCHOBAHHUE CHUCTEMBI
CUMCIICHUA. AJITOPUTM IEepPEBOAA 1IEJIO0Tr0 Yucia 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 koHewyHOUM pAecaTUUHONW apobu B P-uunyro. J[BowuHas,
BOCBMEpUYHAs M IIECTHAALATEPUYHAS CHUCTEMBI CUHCIICHUS, CBSA3b MEXIY HUMU.



Apudmernueckne ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TpoudyHas
YPAaBHOBEILICHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUMCIICHUS.

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

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaU4IeCKUX TaHHBIX MPU 33IaHHBIX Pa3pelICHUH U TITyOMHE KOTUPOBAHUS 1[BETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (ailyios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHKka HHPOPMAMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
P 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa noruku. [loHsiTue BbICKa3biBaHUs. Bpicka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML HICTUHHOCTU. JIOrH4ecKue onepaluuy U ONepaluy HaJl MHOKECTBaAMHU.

3aKkoHBI aireOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOMKHBIX JIOTUYECKHUX
GyHKIUN OT KOJIMYEeCTBa apryMeHTOB. [10HbBIE CUCTEMBI JIOTUYECKUX (PYHKIIHM.

Kanonnueckne  @opMbl  Jlormueckux  BblpakeHuil.  CoBepIlIECHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTHBHBIC HOpPMaJbHBIE (OPMBI, aJITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »sneMeHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. IloctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHre UENbIX YKHCEN B MHaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
JVara3oHa 4YUCel NpH OrpaHUYEHWH KoJiMuecTBa paspsanos. llepenosHeHue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIMA
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIBHBIX YUCET.

[lobutoBbie norumdeckue omnepamuu. Jlornmdeckuii, apupMEeTUUECKHH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaroniee NMJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHCEN B IAMITH KOMIIBIOTEPA. 3HAdallas
4acTh M MOPSAJOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYECHUEM KOJUYECTBA
pa3psaoB. BbinosiHEHME omnepanuii ¢ BEUNIECTBEHHBIMUM YHUCIAMH, HAKOIUICHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOpUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrpeneneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TPEOYyEMbIN pe3yIbTarT.

Oranbl pemieHusl 3aJad Ha KommbioTepe. MHCTpyMEHTalbHBIE CpeNCTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismuss u UHTepHpeTanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpoBOUHBIX Tabimuiu. Otianoussiii BbiBoA. [lomiarosoe
BBITNIOJIHEHHE ITporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaueHMI TEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbel naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxubele ycinoBus. Ilukimer ¢ ycinoBueM. [lukiael 1Mo mepeMeHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapumaHT ULHUKIIA.
CocTraBneHue IUKIA C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBka onyvcaHus IPOrpaMMbl U MHCTPYKIIUH JUJIS ITOJIB30BATEIIS.

AAroput™Mbl 00pabOTKU HATypaJIbHbIX YMCEN, 3allMCAHHBIX B MO3UIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucd 4Yucia Ha OTAENbHble LHUQPHI,
HaxXOXXJEHUE CYMMbl W TpOU3BeIEHUS UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoaeHue Bcex MpOCTBIX YMCEN B 3aJlaHHOM Juaria3oHe. [IpencraBinenue
yuciia B BUJIe HA0Opa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEIECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daitnoBbie TIepeMeHHBbIE ((aiioBbie ykazaTenu). Utenwe u3 Qaitna. 3amuch B
daii.

Pa3buenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GYHKIIUH).
Pexypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHble Mpolenypbl u
¢bynkuuu. Mcrionb3oBaHue cTeka Jjisl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOM OMOMMOTEKH S3bIKa MPOTPAMMUPOBAHMS.
[Tonkmtouenne  OMONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsle MeToApl. TouHoe © TNPUOMIDKEHHOE pEIICHUS 3aayM.
UYucneHHble METOIbI PELICHUS] YpaBHEHH: MeTo nepedopa, METO MOJIOBUHHOTO
nenenus. [TpuOmmk€HHOEe BBIYMCIEHHE JJIWMH KPUBBIX. Bbluncienue miomaaen
buryp ¢ MOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



Tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKUIMKA OJHOM MepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QyHKIMHM  sI3BIKA
POrpaMMUPOBAHUS AJi1 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJIECHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKHM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPU JAaHHOW CTPOKHM, 3aME€HA HAWJECHHOW IOJACTPOKHM Ha JPYTYHO CTPOKY.
['eHepans Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [Ipeobpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M MOCHEAOBATEIbHOCTH 4KceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAacCHUBA MJIM YUCIIOBOM MOCIEA0BATENLHOCTH (CYMMBI,
IIPOU3BEIECHUS, CPEIHEr0 apu(PMETUYECKOI0, MUHUMAJIBLHOTO M MAaKCHUMAaJbHOIO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBka 0AHOMEPHOTO MaccuBa. [IpocThie METOJBI COPTUPOBKU (METOA
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpast coprupoBka wmaccuBa (anroputM QuickSort). JIBowuHbIi TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIe MacCUBBI (MaTpHUIbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MaCCHBOB: 3aII0OJHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JIaHHBIM IMIpaBUJIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u ¢dopmatupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTYpUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHoOcku, oriaBieHue. KomektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI pEelEeH3UPOBaHUS B TEKCTOBBIX Mpoueccopax. O0ayHble CEpPBUCHI.
Henoass mepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubnuorpaguueckux ccpuiok. OQopMieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TeXHUYECKUE CpelcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHaIM3a JAHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA M OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3yaJIM3allisl TaHHBIX, UHTEPIPETALMUS pe3ysbTaToB. [IporpammHbie cpeacTBa u



UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombIiine naHHbIE.
Mammnnoe o6y4yenue. HTenneKkTyanbHbIi aHaIl3 JaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHETO apuU(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBUIET0) 3HAUEHHS IUaIa30Ha.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJOYATBIX, JMHEWYATBIX W KpPYroBbIX aAuarpamm. Iloctpoenue rpadukon
¢dbynkmii. [Togbop auHMM TpeH A, pEIIeHHe 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIeHUE YpaBHEHMM € TIOMOUIbI0 TOA0O0pa mapameTpa.
OnTuMu3anys Kak MOWCK HAWIy4YIIEero pelieHus B 3alaHHBIX ycioBusX. Llemesas
¢yHKIus, orpaHudyeHus. JlokaibHble W TI00aNbHBIA MUHUMYMBI I€JIEBOM
¢yHkuuu. Pemenue 3a1a4 onTHMHA3AUU C TOMOUIBIO 3JIE€KTPOHHBIX TAOIHUL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

Teopernueckue mMOAXOAbI K OLIGHKE KoJMdecTBa WHGOpMAIMU. 3aKoH
annutuBHOCTH uUH(opmaruu. @opmyna Xapriau. MHpopManus U BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust naHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl CKaTHs JIaHHBIX C TOTEPSAMH. Y MEHbIIICHUE
rIIyOuHBI KogupoBaHus nBeta. OCHOBHBIC Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh TMepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH IepeJayud  oOT
MH(POPMAITMOHHOTO 00BhEMA JTAaHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpuunHbI
BO3HUKHOBEHHUs OMMOOK TIpU Tmepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPHU TMepenade JTaHHbBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropeHuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoicucTBue. (CUCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

Mogaenu u monenupoBanue. Llens mogenupoBanusi. COOTBETCTBHE MOJIEIN
MOJCIIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, Meu MoaenupoBaHus. Dopmanusarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3ynbTaTOB MOJICIUPOBAHUS B BHUIE, YAOOHOM s
BOCIIpUATHS yeioBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padpr. OcHoBHbIe MOHATHS. Buasl rpadgoB. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX  3a/lady, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJILHOTO TYTH MEXIYy BepliMHaMu Tpada, ompeaesieHHe KOoJIUYeCcTBa
pa3IMUHBIX MyTEed MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AIUKIMYECKOTO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoOwl 00xoma mepena.
[IpencraBnenne apupMEeTHYECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UIPbI
JIBYX UTPOKOB C mojHOUW nHpopManuen. [loctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPhl B TAOJMYHOM (popMe. BBIUIpHIIIHbIE U TPOUTPHIILIHbIE
NO3ULIMN. BBIMIPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHl MAIIMHHOIO IMEpPEBOAA U
pacmno3HaBaHusa yCcTHOUM peun. KornHutuBHbIE cepBUCHL. VaeHTH(HUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHHE JIULL CamooOyuatomuecs CUCTEMBI.
VcKyCcCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcrosnb3oBaHME METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiab3oBaHuEe METO/I0B
MCKYCCTBEHHOI'O0 MHTEJJIEKTa B poOoToTexHuke. MHTepHeT Bemieil. IlepcnexkTuBbl
pPa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTyalIbHBIX cucTeM. HelipoHHbIE ceTu.

AJITOPUTMBI H IPOrPaAMMHPOBaHHUE

dopManuzanuss  HOHATHS  anropurma.  MammHa  TeropuHra  Kak
YHUBEpCcaJIbHas MOENb BeruncieHun. Tezuc Yépua—TwropuHra.

OueHka CII0KHOCTH BbIUMCICHUN. BpeMsa paboTel U 00BEM HCIONB3yeMOM
IaMsATH, HWX 3aBHCHUMOCTb OT pa3Mepa HUCXOJHBIX JaHHbIX. OleHka
ACUMIITOTHYECKOW CJIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI IOJMHOMHUAIBHOU
cinoxxHoctd. Ilepebopublie anroputmsl. llpuMepsl pa3iaMyHBIX —AJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YMCEN B 3aJaHHOM [JHANAa30HE C IOMOIIBIO aJroOpUTMa
«pemiero DparocheHar.

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

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

Creku. AHamu3 TpPaBUIBHOCTH CKOOOYHOrO BBIpaKEHHs. Bbluncienue
apu(PpMETUIECKOTO BhIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnosip3oBaHue ouepenn Juisi BpEMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUEHTHUpoBaHHOTO Tpada. KommyecTBO paznuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO allUKIMYECKOro rpada. AJroputMm
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIE anroputmbl o0xona Aepesa. Mcnonb3oBaHue creka u
ouepenu s 00xoaa iepeBa.

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



JUHAMAYECKOTO TMPOTPAMMHUPOBAHUS: BBIYMCICHWE PEKYPCUBHBIX (DYHKITHMA,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[ToHsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TIOJX0]IA.
Wukarncynsuuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
nonb3oBatens. Vcnonb3oBaHWE TOTOBBIX — YIPABISIEMBIX — 3JEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBaHus.  [lonstme o  mapaaurmax
IPOrpaMMHUPOBAHUS.

NupopmanuoHHbIe TEXHOJIOTIUH

OTtanbl  KOMIIBIOTEPHO-MATEMATHYECKOTO  MOJCIUPOBAHUSA:  IOCTAHOBKA
3alayu, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAECIUPOBAHUS.

Jluckperusanuss Npd MaTEMaTUYECKOM MOJEIUPOBAHUM HENPEPBIBHBIX
npoueccoB. MogenupoBanue BHKEHHS. MoJenupoBaHie  OHOJOTMYECKHUX
cucteM. MaremaTtuueckue  MOAEIM B DKOHOMHKE.  BblUncCIUTENbHbBIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB U  IPOLIECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctHeie  momenu.  Metoasl Monte-Kapno.  MmwuranmonsHoe
MozienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITY>KMBaHHMSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBeJleHHi 00 OMHOTMHIHBIX 0O0BekTax. Iloie, 3amucek. Kimrou tabmumel. Pabora ¢
roToBOi 0a30if naHHBIX. 3amojgHeHue Oa3bl JaHHBIX. [lowWICK, cOpTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Brruncnsiemsie nmosis B 3ampocax.

MHorotabnuunble 0a3bl JaHHBIX. THUIBI CBSI3EH MeXAy TaOauIaMH.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-npuiioxkenus. [loHaTHE 0 CEpBEPHON U KIIMEHTCKOM YaCTAX CaWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HeAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix ta0mun ctuiei (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 (PoToanmaparoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYrUX



ycTpoiictB). ['padmueckuii penaktop. Paspemenue. Kagpuposanue. Vcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOpPpEKIMsS  IBETa.
OOecuBeunBaHue I1BETHBIX uU300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocioiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoOW obOnactu. [lonroroBka wimocTpanuii 1is 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.
Cerounble Mmonemu. Marepuansl. MonaennpoBaHUE HCTOYHUKOB OCBEIICHUS.
Kameprl. ApautuBsablie TexHonoruu (3D-npunrepst). Ilondarue o BupTyaiabHOU
pPEaIbHOCTH U JOIIOJIHEHHOM PEAIBHOCTH.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX
yOXKIEHNN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHHCKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OIMbITA JESITEILHOCTH B IPOIECCEe
peanu3alnuMyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pe3ynbrate uszyueHuss MHOOPMATUKH Ha YPOBHE CPEIHETO OOIIEro
oOpaszoBaHus y oOyuyaromierocs OyayT c(opMHpOBaHBI CIEAYIOUINE JTUYHOCTHBIC
pEe3yJbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA W MPaBOMOpPSJIKAa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
MH(OPMAIMOHHOTO MpaBa U HHOOPMAITMOHHON O€30MaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOUIEHUE K UCTOPUYECKOMY HACIEIUI0, TOCTHKEeHHsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUWE K MHPY, BKIIOYAs OSCTETHUKY HAYYHOTO H
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM 4YHUCIE
OCHOBAHHOI'O Ha MCMOJIb30BaHUH UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3u4ecKOro BOCIUTAHMS:

chOpMHPOBAHHOCTh  370pOBOTO W  Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHONIIEHUS K CBOEMY 3JI0POBbIO, B TOM YHCIE€ 3a CUET



cobmonenns TpeOoBaHuil 0€30MacHOM 3KCIUTyaTallii CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HAIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IUIAHUPOBATh U CAMOCTOSITEIILHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMHUPOBaHHEM ¥ HWH(GOPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
nmporpecca, yMEHHE COBepIIaTh OCO3HAHHBIN BBIOOp Oynymied mpodeccun u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUI0O W CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HAaHME TJI00ATBHOTO XapaKTepa 3KOJOTHYECKHX MpoOjeM W MyTed HuX
permeHus, B TOM YHCIE C y4€TOM BO3MOXKHOCTEH WH(OpMaImoHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHKCHHUSM HAyYHO-TEXHHUECKOTO Iporpecca M
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTH HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporecce noCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPAMMBI
no wuHPOpPMATUKE Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS OMOIMOHAIBHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUpPOBAHHOCTS:

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTH aIanTUPOBATBCI K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTpEeMJIEHHUE K JTOCTHKEHUIO 1NN U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

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

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BHICTPANBATh OTHOIICHHUS
C IpYTUMHU JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHuss y oOydarwomierocss OyayT copMUpOBaHB MeETaNpeIMETHbIE
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4yeOHbIE [JEUCTBUS, KOMMYHUKATHUBHbIC
yYHUBEpCaIbHbIe Y4YeOHbIE ACUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalM3UpOBaTh  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;

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

BHOCUTBH KOPPEKTHUBBI B JIESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

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

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX POOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4€OHBIX CHUTyalMsX, B TOM 4YHUCJIE NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBILIUICHUS, BIaIeTh HAYYHOU TEPMHHOJIOTHEN,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;



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

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

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT;

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

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH 0O0JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIIBUTaTh HOBBIE HJIE€W, NpEUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
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()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ YYETOM Ha3HAYCHUS
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO  (QopMy
MIPEICTABICHUS U BU3yaJIU3allUU;

OLIEHUBATh JOCTOBEPHOCTb, JIESTUTUMHOCTh HH(pOpMalmu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ COOMIOJIeHUEM TpeOOBaHUN HSPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJQJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaIHH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

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;

BJIaACTH Ppas3sIn9IHbIMHA CHOCO6aMI/I O6IIIGHI/I$I u BBaHMOHeﬁCTBHH,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyaluu,



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

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MMOHUMAaTh M MCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUYaJIbHOU
paboTHI;

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

NPUHUMATh 1€MW  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JICMCTBUSI MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOTO YYaCTHMKA KOMAHIbI B
oOIIMiA pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

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

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) camoopranuszanmus:

CaMOCTOATEJIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIE€ATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH 1 MPEANOUYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEOUYTCHHI;

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

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IMIUPOKOW JPYyAUIUMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIAJE€Th HABBIKAMHM  MO3HABATEJIbHOM  pedJeKkcud KaKk  OCO3HaHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



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 MPABO APYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yuenus kypca MHGOPMATHKU YriyOJE€HHOro ypoBHS ¢ 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
PE3yJIbTaThI:

BJIQJICHUE TMPEICTAaBICHUSMH O PO WH(POPMAlMM W CBA3AHHBIX C HEH
MPOIIECCOB B TMPUPOJAE, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIUS,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN A PerT», «MHPOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMU TMoucka HHpopmanmu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH(OPMAIIHIO, TOYICHHYIO U3 ceTH VHTepHET;

YMEHHE XapaKTepu30BaTh OOJbIINE JaHHBIE, TPUBOAUTH PHUMEPHI
UCTOYHUKOB HX TOJY4YEHHMs] W  HalpaBJICHUs HCIOJIb30BaHUS, YMEHHUE
KJIACCU(UIIMPOBATh OCHOBHBbIE 3aJjaud aHaju3a JaHHBIX (MPOTHO3UMPOBAHUE,
KJIacCU(pUKaIus, KIJIaCTepU3aIus, aHan3 OTKJIOHCHHIA), MOHUMATH
MOCIIEI0BATEIHHOCTh PEIICHUS 3a/1ay aHAIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHue JAHHBIX, BU3yaIU3alisl JaHHBIX, HHTEPIPETAlus Pe3yIbTaToB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHWE HaBbIKAaMHU pabOThl C ONEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOecrmeueHusi s pelieHus ydyeOHBIX 3aJad 1o
BBIOpaHHOM CHeIUaIn3aIimy;

HAJIMYUE TIPEJCTAaBICHUN O KOMIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIIUIIAX OPTaHU3ANNUN U QYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 OOmMX NpUHIUNAX pa3pabOTKH U (PYHKIMOHHUPOBAHUS HHTEPHET-
IIPUIIOKEHUM;



NOHMMaHHE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB M CPEACTB IPOTUBOJACHCTBHS JTHUM yIrpo3aM, COOJIIOACHUE MEP
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JAHHBIX, COOJIIO/IEHNE TPeOOBAaHUN TEXHUKU O0€30MMACHOCTU U TUTHEHBI PU padboTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMH IIU(POBOTO OKPY>KEHHUS, TOHUMAaHKE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX IMpOrpaMM, 0a3 JaHHBIX M
paboTel B ceTn MHTEpHET;

MNOHMMAHUE OCHOBHBIX MPUHIMIIOB JUCKPETU3ALUUHA PA3JIUYHBIX BHJOB
uHopMaIuU, YyMEHHUE ONpelNesiTh HMHPOPMALUOHHBI O00BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax AUCKPETH3aluu,
YMEHUE OMNpEeAeNsATh CPEAHIO CKOPOCTh IE€pelaud JAHHBIX, OIICHUBAThH
U3MEHEHUE BpPEMEHU IMepefayd NpH H3MEHEHHH HWH(POPMAIMOHHOIO O0BEMaA
JTAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 3a]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YHUCell, AITOPUTMA IMMOCTPOCHHUS 3alUCH YKCIIA B MO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JaHHBIM OCHOBAaHMEM M IMOCTPOCHHS YHUCIA MO CTPOKE, COJAEpIKallei 3amuch
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATH apU(PMETHUECKUE OIepalMd B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPE0oOpa30BAHMS JIOTUUECKUX BBIPAXKEHHUM, HCIONb3Ys
3aKOHBI aireOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAKEHHUE B
JTU3BIOHKTUBHONW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIe
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTMHHOCTH BBICKA3bIBaHUS, COJAEPIKALLEIO
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMaHuEe O0a30BbIX aAJITOPUTMOB OOpPAOOTKM YHUCJIOBOM M TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JMara3oHe, 00paboTKka MHOTOPa3psIAHbIX LEbIX
YHCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHUE ONpPEAENATh CIOXKHOCTh HM3y4aeMbIX B Kypce 0a30BbIX aJTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOXKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIAQJICHUE YHUBEPCAJIbHBIM SA3BIKOM MPOrPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O O0a30BBIX THMAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHUE MHCIOJb30BaTh OCHOBHBIC  YHPABISIONINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAIN3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPEJICIISITh PE3YNIBTAThl PA0OTHl MPOTPAMMBI MPHU 3aJaHHBIX UCXOIHBIX JTaHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX



pE3yNbTAaTOB, BBISBIATH JAHHBIC, KOTOPHIE MOTYT MPHUBECTH K OMHUOKE B padoTe
IpOrpamMmbl, HOPMYIUPOBATH MPEITIOKEHUS 110 YIYUIICHUIO MPOTPAMMHOTO KOJIa;

YMEHHE CO37aBaThb CTPYKTYPUPOBAHHbIC TEKCTOBbIE JOKYMEHTHI U
JIEMOHCTPAlMOHHBIE MaTEPUAbl C UCIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U O0JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAasi  BBIYMCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOOp JUHUU TPEHJa, PEIlCHUE
3aJlay IPOTrHO3UPOBAHMUS).

B npouecce u3yueHus kypca MHGOPMATHKU YIiyOJE€HHOTO ypoBHS 6 11
Knacce oOyvarommmucs OyAyT  JOCTUTHYTBHI  CIEAYIOUIHME  MPEIMETHbIC
pEe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUN (MpePUKCHBIE KObI), HUCIOJIB30BaTh MPOCTEUIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHHUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITBI
paboThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHE pellaTh aJrOpUTMHUUYECKUE 3a/Jaud, CBSI3aHHBIC C aHAIW30M rpados
(3aJauyn  MOCTPOEHUS] ONTUMAJIBHOTO MMYyTH MEXIy BepliMHaMu rpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTe€d  MEXAYy  BEpIIMHAMU
OpUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JACPEBbS MPH
aHaNMM3€¢ W TIOCTPOCHUU KOJOB M Ui TPEACTABICHUS apUPMETUYECKUX
BBIPAQKEHUMN, TTPU PELICHUH 3a/1a4 TTOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JI€PEBO
UTPBI O 33J]aHHOMY QJITOPUTMY, pa3padaThiBaTb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaThiBaTh W PEATU30BBIBATH B BHJEC MporpamMm 0a3oBbIe
QJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3IUYHBIX TUIIOB C
YYETOM OTPAHMYECHUN HA JMANA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
pelIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApU, CTEKU, OUEPEIH, EPEBDH),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JAaHHBIX, TPUMEHSITh
CTaHJapTHBIE U COOCTBEHHBIC TOAMPOTPAMMEI JJII 00paOOTKH YHUCIOBBIX JAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefibl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH TIPOTPAMM B
cpezie MporpaMMUpPOBaHUs], YMEHUE JOKYMEHTHUPOBATH MPOrPaMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeIcTBax co37aHUs M padOThl C HUMH, YMEHHE WCIIOJIh30BaTh TaOIMYHBIC
(penauroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTHPOBKY M TOHWCK 3amuceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHICCKUE MOJICIH /I aHaJIn3a
O0OBEKTOB M TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 pe3yJbTaTOB, IMOJYYCHHBIX B XO0J€ MOJCIMPOBAHUS, OIICHUBATH
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TMPOIECCY, MPEeACTaBIATh
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

YMEHUE OpraHW30BBIBATH JUYHOC WH()OPMAITMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAaHUEM PA3UYHBIX CPEACTB IUQPPOBBIX TEXHOJOTHHA, TTOHUMAHUE
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 peniaeMblX 3a7ad MAaIlMHHOTO OO0y4YeHUS
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TTPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HCMNONB30BaHUU  HMHPOPMALUOHHBIX  TEXHOJOTMM B Pa3IU4HBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumenoBanue
Ne

pa3aeyioB U TeM
n/n

NMPOrpaMmbl

Paznea 1. lndpoBasi rpaMOTHOCTD

KoMnbrorep - yHuBepCcanbHOE YCTPOUCTBO

11 00pabOTKH JaHHBIX

1.2 [TporpamMmmHoOe obecrieueHne

1.3 KomnrerorepHsle cetn

1.4 WNudpopmannonHast 6e30nacHOCTh

Hroro no paszneny

Pa3nes 2. Teopernueckue 0CHOBbI HHPOPMATHKH

2.1 [TpencraBienne HHGOPMAIIUU B KOMIIBIOTEPE
2.2 OcHOBBI aNredphl JTOTUKU
2.3 KomnbrotrepHas apupmerrnka

Uroro no pazgeny

Pa3nes 3. AropuT™Mbl M1 IpOrpaMMHpOBaHue
3.1 BBeznenne B mporpaMMupoBaHHe
3.2 BcnomorarenbHble anropuTMbl

3.3 YuciieHHbIE METOIBI

KoaudecTBO 9acoB

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE
pecypcsl

KonTposabHbie

Bcero
padoThbI

24

19
14

40
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IIpakTn4yeckue
padoThI

0.5



34 AnTOpUTMBI 00paOOTKH CUMBOJIBHBIX TAHHBIX 5 1

3.5 AnTopuTMBI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazaeny 44

Pasznea 4. UndopMaumoHHbIe TEXHOJIOTHH

4.1 O06paboTKa TeKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHann3 JaHHBIX 8 3
Hroro no pazgeny 14
PezepBHOE Bpems 14

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136 0 215



11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

Paszgea 1. Teopernueckue 0CHOBBI MH(POPMATHKH

11 WNndpopmanius u HHPOpMaIIMOHHbIE
' IPOLIECCHI

1.2 MopenupoBanue
Uroro no pazgeny

Pa3zngen 2. AnropuT™MbI U IPOrpaMMHUPOBAHUE
2.1 DJIEMEHTHI TEOPUH AJITOPUTMOB
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX

OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO
pOTrpaMMUPOBAHUS

2.3

Uroro no pazgeny

Paznen 3. UndopMannoHHbIE TEXHOJIOTHHU

KoMnbroTepHO-MaTeMaTniecKkoe

3.1
MOJICITUPOBAHHE
3.2 ba3n1 manHbBIX
3.3 Be6-caiiTb
3.4 KomnbrotepHas rpaduka
35 3D-monenupoBanme

Hroro no paszneny

KoanuecTBo 4acoB

Bcero

10

18

28

16

50

10
14

48

KonTpoabHbie
padoTshI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

IpakTuyeckue
padoThI

2.5

10

4.5



PesepBHOe Bpems 20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5






HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

TpeboBanus TeXHUKH OE€30IIACHOCTH U
TUTHEHBI IIPU paboTe C KOMIbIOTEPAMU U
JPYTMMH KOMIIOHEHTaMHU IU(POBOTO
OKPYKEHUS

[TpuHIUIBI paOOTHl KOMITBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMeH NJaHHBIMH C TIOMOIIBIO IIIUH.
KoHTponnepsl BHEIIHUX YCTPOMCTB

ABTOMaTHUYECKOE BBIITOJIHEHNE IPOIPaMMBI
MIPOLIECCOPOM

OnepartuBHas, IOCTOSTHHAS U
JOJITOBPEMEHHAs aMATb. KoHTpoIepbl
BHEIIHUX yCTPOHUCTB. IIpsmoit noctyn k
namsT{

CoBpeMEHHbIE KOMITBIOTEPHBIE
TEXHOJIOTHH

[IporpammHuoe obecrieueHne
KOMITBIOTEPOB, KOMITBIOTEPHBIX CUCTEM U
MOOMIJIBHBIX YCTPOUCTB

CucreMHO€ TpOrpaMMHOE OOecrieueHue.
OrnepalimOHHBIE CUCTEMBI

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl



10

11

12

13

14

15

16

17

18

19

20

21

Yrunutel. [{paiBepsl yCTPOUCTB.
[TapannenpHOE IPOrpaMMHUpPOBaHUE
WHcTannsauus 1 1enHCTAIUISIIS
MPOrpaMMHOTO 00ecTeueHus

®daiinoBbie cucTemsl. [IpuHIUIBI
pa3MenieHus 1 UMEeHOBaHUs (ailioB B
nonaroBpemeHHon namstH. [llabnons! nms
onvcaHus rpymi $ailiioB

3akonomarenscTBO Poccuiickoit
®enepanyu B 001aCTH NPOrpaMMHOI0
o0ecreyeHus U JaHHbIX

[IpuHIMIIBI TOCTPOEHUS U anapaTHbIe
KOMIIOHEHTbI KOMIIBIOTEPHBIX CETEH.
CeTteBble IPOTOKOJIBI

Cetp UnTEpHET

Paznenenue IP-cetn Ha mojaceru ¢
IIOMOILIBIO MaCOK ITOACETEN

CereBoe aIMUHUCTPUPOBAHHE

Bunel nestensHoct B cetn IHTEpHET.
Cepsucsl UnTeprera. ['ocynapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIIYTH
WudopmannonHas 6e30macHOCTb
Bpenonocuble nporpamMmmHoe obecrieueHue
1 METO/IbI OOPHOBI ¢ HUM

[IpakTuyeckas pabora o Teme
"AHTUBHPYCHBIE TPOTrPaMMBbI"
Opranuzanus JHYHOTO apXKBa
uHpopmanuu. PesepBHoe KonmupoBaHue.



22

23

24

25

26

27

28

29

30

31

32

[TaposibHas 3amuTa apxuBa
[IudpoBanue 1aHHBIX

Anroputm mmdposanus RSA.
Creranorpadust

[IpakTuyeckas pabora 1o Teme
"udpoBanue jaHHbIX"

Wudopmanus, 1aHHbIC ¥ 3HAHUSL.
WHudopmanmoHHbIE TPOIECCH B TPUPO/IEL,
TEXHHUKE U 00I11eCTBE

HenpepbIBHBIE U JUCKPETHBIC BETUYUHBI U
curHayibl. Heo0X0IMMOCTh TUCKPETU3AIuT
nHpOpMAIINH, PETHA3HAYCHHON JIJIs
XpaHEeHUS, TIepe1adl U 00paboTKH B
U(POBBIX CHCTEMAX

Z[BOI/I‘IHOG KOIAUPOBAHUC. PaBHOMepHHe u
HEPAaBHOMCPHBIC KOJbI. HCKOHI/IpOBaHI/Ie
COO6H.ICHPII>1, 3allMCaHHBIX C TIOMOIIIBIO
HEPAaBHOMCPHBIX KOIOB

VYcenosue ®ano. [Toctpoenne o1HO3HAYHO
JEKOUPYEMBIX KOJIOB C IOMOILIBIO IE€PEBA.
I'pad An. A. MapkoBa

Enunuter n3amMepenus KoaudecTra
nHpopmaruu. AndaBUTHBIN TOAXOI K
OLIEHKE KOJIM4ecTBa MH(pOpMaluu
CucreMbl CUUCTIEHUS

IlepeBon uncen U3 OJHONU CUCTEMBI
CUHCJIEHMS B IPYTYIO

,HBOI/I‘IHaH, BOCBMEpHYHAA U



33

34

35

36

37
38
39

40

41

42

43

meCTHaAuaTCpuIHasd CUCTCMbI CUUCIICHUAA,

CBs3b MCXKIY HUMU

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U

meCTHAAUAaTCpUIHAasA CUCTCMbI CUUCIICHU A,

CBsA3b MCXKIY HUMHU

HBOI/I‘lHaH, BOCBMEpHUYHAsA U

meCTHaAuaTCpuIHas CUCTEMBI CUUCIICHUAA,

CBs3b MCXKIY HUMHU

Apudmernueckue onepaiuu B
MO3ULMOHHBIX CUCTEMAX CUUCIICHUS
TponuHas ypaBHOBEIIEHHAs! CUCTEMA
CUMCIICHHS

HBOH‘IHO'I{GCHTH‘IH&H CHUCTEMA CUUCICHUA

KoaupoBanue TekcToB
PactpoBoe koanpoBanue n300pakxeHui

[IpakTryeckas pabora o Teme
"luckperusanus rpadpuueckoi
uHpopmanun"

[IBeToBbIE MOAETHN. BEkTOpHOE
kogupoBanue. @opmartsl (haios.
Tpéxmepnas rpaduka. @pakranbHas
rpacduka

Komunpoanue 3Byka. OnieHka
MH(OPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPU 33JaHHBIX YaCTOTE
JUCKPETU3ALMH U Pa3psIIHOCTH
KOJUPOBaHUs

[TpakTrueckas paboTa mo Teme



44

45

46

47

48

49

50

51

52

53

54

1

"JluckpeTu3zanus 3ByKOBoH HHPOpMaLUHU'
OcHOBBI anreOpbl JIOTUKU

Jlornyeckue onepanuu. TabmuIb!
WCTUHHOCTH

Jlornueckue BoIpaxkeHus. Jlorndeckue
TOKJeCTBA. [l0Ka3aTeNbCTBO JIOTMYECKHUX
TOXJIECTB C MIOMOILBIO TAOJINLl UCTUHHOCTH

[IpakTuueckas pabota 1o Teme
«[locTpoenue u ananus Tadnuil
HCTUHHOCTHU B TaOJMYHOM IIPOLIECCOPEN»

Jlornueckue OIICpalru U OIICPalvi Hal
MHOXCECTBaAMU

Jlormueckue Ooncpalru 1 OoIcpaluu HajJ
MHOXKECTBaMH

3aKoHBI aNTeOphI JIOTHKUA. DKBUBAJICHTHHIE
npeoOpa3oBaHMs JIOTHUYECKUX BBIPAKCHU I

Jlornyeckue ypaBHEHUS U CUCTEMBI
ypaBHEHUH

Jlornueckue QyHKIIMU. 3aBUCUMOCTD
KOJIMYECTBA BO3ZMOXHBIX JJOTUYECKUX
(GYHKIUH OT KOJIUYECTBA apTYMEHTOB.
[TonHbIE CUCTEMBI TOTHYECKHUX (DYHKITUI

Kanonuueckue Gpopmbl JOrHuecKux
BbIpakeHHUi1. COBEPILICHHBIE
JTU3BIOHKTUBHBIE I KOHBIOHKTHUBHBIE
HOpMaJIbHbIE (POPMBI, ATITOPUTMBI UX
MOCTPOCHUS 10 TabJIHIIe UCTUHHOCTH

Jlormdeckune 3JeMEHTHI B COCTaBe



55

56

57

58

59

60

61

62

63

64

KOMIIbIOTEpa

Tpurrep. Cymmarop. MHoropaspsiagHblit
CyMMarop

HOCTpOCHI/Ie CXECM Ha JIOTHYCCKHUX
9JIEMEHTAaX. 3aIlMCh JIOTHYSCKOT0
BBIPpAXXCHUSA 110 JIOTHYECKON cXeMe

MI/IKpOCXGMBI U TEXHOJIOT'HUA UX
IIpOU3BOJACTBA

[IpencraBienue LenbIX YUCEN B TaMATH
KoMIIbtoTepa. OrpaHi4eHHOCTh JUAana3oHa
qycesl IpU OTPaHUYEHUU KOJINYECTBA
pa3psaoB. [lepenonnenue pa3psagHoit
CEeTKH

be33HakoBbIE U 3HAKOBBIC JIAHHBIE.
3HaKOBBIN OUT. J|BOMYHBIIA
JIOTIOJTHUTEIBHBIN KOJI OTPULATEIbHBIX
qucell

IToGuTOBBIE JTOrMYECKHE ONEPALHH.
Jlornueckuii, apupmeTuyecKuil u
LUUKINYECKUI CIBUTH

HIudpoBanue ¢ MOMOLIbIO TOOUTOBOM
onepauuu «uckinovaromee UM
[IpencraBnenue u XpaHEeHHE B TaMSITH
KOMIIBIOTEPA BEIIECTBEHHBIX YHCEN
BrinosiHenue onepanuii ¢ BEECTBEHHBIMU
YUCJIaMH, HAKOTUICHHE OITMOOK TpH

BBIYUCIICHUAX

[IpakTryeckas pabdora no teme «M3ydenue



65

66

67

68

69

70
71
72
73
74

75

76

77

78

nopa3pAAHOro MalliMHHOI'O NPCACTABJICHUA

LEJbIX U BELIECTBEHHBIX YUCEID»
AHaJIi3 aropuTMOB

Dransl pelieHus 3aa4 Ha KOMIIbIOTEpE.
WHcTpyMeHTallbHBIE CPEe/ICTBRA:
TPAHCIATOP, OTIAAAYUK, TPOPUITUPOBILIUK
Cpena nporpammupoBanus. Komnumsius
Y UHTEPIIPEeTaLUs IPOrPaMM.

Bupryanbsabie Mmammnbl. IHTErpupoBaHHast

cpena pazpaboTku
MeTtop! OTJIAKK IPOrpaMM

Tunsl nepeMeHHBIX B 3bIKE
MIPOrPaMMHUPOBAHUS

O6paboTKa LEeTbIX YUCET

O6paboTka BemeCTBEHHBIX YUCEIT
CrnyuaiiHble U TICEBAOCITYYaifHbIE YHCTa
BerBnenus. CnoxHble yCI0BHUs

[ukiel ¢ ycnoBuem

[ukiel O mepeMEHHOM.
B3anMo3aMeHs1eMOCTh pa3IMuHbIX BUIOB
IIUKJIOB

OO6paboTka HaTYpaJIbHBIX YHCEN C
WCTIOJIH30BAaHNEM IIUKIIOB

HaxoxnaeHue Bcex IMPOCTBIX YUCLII B
3aJaHHOM OHaIla30HE HpaKTI/I‘-IeCKa}I

pa60Ta mo Teme «Pelenne 3aga4 METOI0M

nepebopa»

HNuBapuaHT nukia

N

0.5
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80

81

82

83
84

85

86

87

88

89

90

91

92

JIOKyMEHTUPOBAaHKE POIPaAMM
O6paboTKka TaHHBIX, XPAHSIIHUXCS B
¢aiinax

Pa30Ouenue 3a1aun Ha noA3agaun
Vcnonp30BaHue CTaHAAPTHOM OMOIMOTEKH
A3bIKa porpaMmupoBanust. [logkirouenue
OMOIMOTEK MOANIPOTPAMM CTOPOHHHUX
MIPOU3BOIUTENEH

[Momnporpammel (iponeyps! ¥ (pyHKITHH)
[Toanporpammsl (Tpoueaypsl U (HYHKITUHN)
[IpakTnueckas pabota 1o Teme
"Pa3zpaboTka moamnporpamm”

Pexypcusi. PexkypcuBHbIe 00BEKTHI
(ppakransr). PexypcruBHBIE POIIETYpPHI U
¢bysakuu. Mcnonb3oBaHue creka s
OpraHM3allK PEKYPCUBHBIX BHI30BOB

[IpakTryeckas pabora o Teme
"PexypcuBHBIE IOAITPOrPaMMBI"
MoaynpHBIN NIPUHIMI IOCTPOCHUS
MIporpaMm

YucneHHble METOBI
[IpakTuyeckas pabora o Teme
«YucneHHoe peleHne ypaBHEHUIN
Hcnonb3oBaHnne AUCKPETH3ALNH B
BBIUHCIIUTENBHBIX 33a/a4ax
[IpakTuyeckas pabora o Teme
«[Tpubnmx€HHOE BHIYMCIICHUE ITHH
KPUBBIX U IUIOIIAAEH GUryp»
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100
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[IpakTuyeckas padora no Teme «Ilomnck
MakcuMyMma (MHHUMYyMa) QyHKITAK

OO0paboTka CHMBOJIBHBIX JJAHHBIX.
AAropuTMBI 00pabOTKH CUMBOJIBHBIX
CTPOK: IMOJICYET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE

AnropuTMbI 00pabOTKH CHMBOJIBHBIX
CTPOK: pa30HeHNe CTPOKU Ha CJIOBA 110
pOOETHHBIM CHMBOJIAM

Anroput™bl 00pab0TKH CUMBOJIBHBIX
CTPOK: IOMCK MOCTPOKU BHYTPH TaHHOU
CTPOKH; 3aM€Ha HalJICHHOM MOJICTPOKH Ha
APYTYyIO CTPOKY

[IpakTryeckas pabora no Teme
"O6paboTKa CTPOK C UCIOJIB30BaHUEM
GyHKUIMN cTaHAapTHON OMOIMOTEKH SI3bIKA
IIPOrpaMMUpOBaHUA"

I'eneparusi cioB B 3aJaHHOM ajipaBUTE
MaccuBsl 1 IOCIIE10BATENBHOCTH YHCEL.
[IpakTnyeckas pabota 1o Teme
"3anonHenue Maccupa'

O06001IEHHbIE XapaKTEPUCTUKH MacCHBa
JIMHEWHBIN MOMCK 3aIaHHOT0 3HAUCHHUS B
MmaccuBe. [IpakTuueckas paborta o reme
"JInHeHBIA IOUCK 3aJaHHOIO 3HAYEHUS B
Maccuse"

[IpakTuueckas pabora no teme "Ilonck
MHUHUMAaJIBHOTO (MaKCUMAJILHOTO)

0.5

0.5
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3JIEMEHTA B YUCJIOBOM Maccuse"

CopTupoBKa 0JJHOMEPHOIO MacCHBa.
IIpocTeie METOABI COPTUPOBKH.
[Tpaktuyeckas padora no Teme "[IpocTeie
METO/]Ibl COPTUPOBKHU MaccuBa"

CoptupoBka ciausHueM. boictpas
COPTHPOBKA MaccuBa (aJIropuTMm

QuickSort). ITpaktudeckas pabota 1Mo Teme

"BeicTpas copTupoBka maccuba"

JIBOMYHBIN ITOUCK B OTCOPTUPOBAHHOM
Maccuse. [IpakTudeckas pabora mo reme
" JIBOMYHBIN TTOUCK"

JIByMepHBIE MACCUBBI (MaTPHUIIbI)
Anroput™mbl 06pabOTKH MaTpUIL
Pemienue 3a1a4 aHan3a JaHHBIX
CpencTBa TEKCTOBOTO Mpolieccopa
KomnbroTepHast BEpcTKa TEKCTa
[IpakTuueckas pabora no teme "BépcTka
JOKYMEHTOB C MaTE€MaTHYECKUMHU
¢dbopmynamu”

WHCTpYyMEHTHI pelieH3UpOBaHuUs

[IpakTuyeckas pabora o Teme
"MHOrocTpaHU4HbIE TOKYMEHTHI"

O6maunbie cepuchl. KomnexktupHas
pabora ¢ qokymeHTamu. [IpakTuyeckas
pabota no teme "KonnektruBHas pabota ¢
JOKyMeHTamu'"

Ananus nadgelxX. bospinye naHHeie

N

0.5

0.5

0.5

0.5
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123
124
125
126
127

MarmmHHOe 00y4eHe

AHaIM3 JaHHBIX C MOMOIIBIO IIEKTPOHHBIX
Ta0JIULL

[IpakTrueckas pabota o Teme "AHanus
JAHHBIX C TOMOUIBIO AJIEKTPOHHBIX
Tabyurn"”

[Toctpoenne rpadukoB GyHKITHIA.
[IpakTuueckas pabota 1mo Teme
"HarnsgHoe npencraBieHue pe3ylbTaToB
CTaTHUCTUYECKON 00pabOTKH JaHHBIX B
BU/JIE IUarpaMM CPEJICTBAMU peaaKkTopa
AJICKTPOHHBIX TabIUIT"

Jluauu tpenna. [Ipaktuueckas padora mo
teme "IToxOop muHUM TpeHAA,
IIPOrHO3UpOBaHueE"

[Ton6op napamerpa. [IpakTuueckas padbora
1o TeMe "YucneHHoe pelieHue ypaBHeHUM
C MOMOIIIBIO 1T0/100pa napamerpa'

OnTuMu3aIus Kak MOUCK HAWITYYIIEeTO
peIIeH s B 3aJaHHBIX YCIOBHUSX.
[IpakTnueckas pabora no teme "Pemenue
3aJ1a4 ONTUMHU3AIUHU C IOMOIIBIO
3JIEKTPOHHBIX TabHI"

PesepBHOE Bpemst
PesepBHOE Bpems
PesepBHOE Bpemst
PesepBHOE Bpems

PesepBHOE Bpems

N e T e

0.5

0.5

0.5
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OBIIEE KOJIMYECTBO YACOB I10

PesepBHOE Bpemst
PesepBHOE Bpems
PesepBHoe Bpemst
PesepBHOe Bpemst
Pe3epBHOE Bpems
PesepBHOe Bpemst
PesepBHoe Bpems
PesepBHOE Bpemst

PesepBHOE Bpems

[TPO'PAMME

N e

136

21.5



11 KJIACC

KoaunuecTBO 4acoB

Ne JlaTa
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3yYeHUs

padoThI padoTshI

KonnyectBo nndopmaryu
AJNTOPUTMBI CXKATHS TAHHBIX
Anroput™m Xaddmana

[IpakTuueckas padora no teme "Cixatue

4 JQHHBIX C TIOMOIIBIO AJITOPUTMA 1 1
Xapdmana"
5 Anroputm LZW 1

ANTOpPUTMBI CKaTHs JAHHBIX C MOTEPSIMH.
[IpakTruyeckas paborta no Teme "CixaTtue
JTaHHBIX ¢ ToTepsmu (anroputmsl JPEG,
MP3)"

CxopocTh nepeiaun JaHHbIX
[TomexoycTONYMBBIE KOJIBI

[IpakTyeckas pabora o Teme

"[TomexoycroitunBbie KOAbI"

Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX

10 B3aumo/eiictBue. CUCTeMHBIN 3P PeKT.
VYnpasieHue Kak HTHPOPMalMOHHBIN

npouecc. OOpaTHas CBA3b
11 Mojaenu u MOJIeTUpPOBaHKUE
12 I'pader

13 Pemenue 3amau ¢ momoipro rpados

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl
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23
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27

JHepeBbs

OCHOBBI TEOPHH UTP

[IpakTuyeckas padora o Teme "[lorck
BBIUTPBIIIHONM CTPATETUH B UT'PE C MOJTHOM
nHpopmanuen"

CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA
[IpakTuueckas pabora no teme "Cpezncraa
HCKYCCTBEHHOTO MHTEIIEKTA"
dopmanuzanusi MOHATHS aJrOpUTMA.
Mammna TrlopuHra Kak yHUBEpcaabHas
MoJieb Beiuncienuil. Tesuc Yépua—
Teropunra

[IpakTnueckas padbora 1o Teme
"CocraBieHue MpocToi MporpaMmsl st
MamuHbl Teropunra"

Mammuna ITocta

Hopmanbhbie anropudmel MapkoBa
AJTOpUTMUYECKU HEpa3pelInMble 3a/1a4H.
3anaya octaHoBa. HeBO3MOXKHOCTb
aBTOMATHUYECKOM OTJIAJIKU IPOrpaMMm
Cno>XHOCTh BBIYUCICHUN

[Touck nmpocThIX YKcel B 3a1aHHOM
JIMANa3oHe ¢ TOMOILBIO AJITOPUTMA
«pemreto Oparochenar

[IpakTuueckas pabora no teme "Ilonck
MPOCTBIX YHUCEJI B 3aJTaHHOM JIHana3oHe"
MHoropa3psiIHbI€ 1IeJIble YHCIIa, 33/1a41
JUTHHHOM apu(METHKH
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34

35
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[IpakTruyeckas pabora o Teme
"Peanu3anus BBIYMCIEHHI C
MHOTOpa3psIHbIMA YUCIIaMH"

CnoBapu (accoluaTiBHbIE MACCUBBI,
oToOpaxkeHus ). X3MI-TaOIUIIbL.
[Toctpoenue andaBUTHO-YACTOTHOTO
CcIIoBapsi ISl 3aJIaHHOTO TEKCTa

[IpakTnueckas padbota 1o Teme
"IToctpoenwue andaBUTHO-4aCTOTHOTO
cJIOBaps JUIs 3aJJaHHOTO TekcTa"
AHanu3 TEKCTa Ha €CTECTBEHHOM SI3bIKE.
Brigenenue nocienoBaTeIbHOCTEH 10O
mabsony. PerynspHbie BbIpaXeHUs.
YacToTHBIN aHAINA3

IIpakTryeckas pabora no Teme "AHanuz
TEKCTa Ha €CTECTBEHHOM SI3bIKE"

Creku. AHanu3 NpaBUIbLHOCTH CKOOOYHOTO
BBIPAKCHUS

Brruncnenue apupmernueckoro
BBIPAKEHUS, 3aIIMCAHHOTO B TOCT(OUKCHOMN
dhopme

[IpakTuyeckas pabora o Teme
"Brruncienue apupmMeTu4eckoro
BBIPAKEHUS, 3aITMCAHHOTO B TOCT(OUKCHOMN
dhopme"

Ouepenu. Mcnonp3oBaHue ouepenu 1
BPEMEHHOI'O XpaHEHUS JaHHBIX

[IpakTnueckas pabota 1o Teme
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"UcnonwszoBanue ouepenu"”

HepeBbs. Peanuzanus aepeBa ¢ TOMOIIbIO
CCBUIOYHBIX CTPYKTYp. [[BOnUHBIE
(bunapnsie) nepesbs. [locTpoeHue nepesa
JUTSL 32JTaHHOTO apu(METHIECKOTO
BBIPKCHUS

[IpakTuueckas pabota 1o Teme
"Ucnonp3oBaHue 1€pEBbEB IS
BBIYUCIICHUS apH(PMETUIECKUX
BbIpaXKEHU"

PexypcuBHbIe anropuTMbl 00X0/2a AepeBa.
Hcnonb3oBaHue cTeka U O4epeIu st
o0xoJa gepena

PexypcuBHbIe anropuTMbl 00X0/2a JAepeBa.
Vcnonb30BaHue cTeka U ouepeu JUis
o0xofa repena

AnroputMmel Ha rpadax. [Toctpoenue
MUHHMAaJIbHOT'O OCTOBHOTO JiepeBa
B3BELLICHHOI'O CBSI3HOT'O
HEOpPUEHTUPOBAHHOTO rpada

O6xox rpada B rimyouny. O6xox rpada B
IAPUHY

KonnaecTBo pa3nuyHbIX MyTeld MEXIY
BEpPILIMHAMU OPUEHTUPOBAHHOI'O
AIMKJINYECKOro rpada

Anroputm JlefikcTpbl.

[IpakTnueckas pabota 1o Teme
"Bpruncienue JIMHBI KpaT4aiIero myTu
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MEXy BEpIIMHAMU Tpada (IropuT™
Heitkerpsr)"
Anropurm ®noiina—Yopamuia

3anaun, pemaeMble ¢ TOMOIIBIO
JMHAMHYECKOTr0 IPOrpaMMHUPOBAHUSA:
BBIUHCJICHHE PEKYPCUBHBIX (PYHKINN

[IpakTnueckas padbota 1o Teme
"Borunicnenue peKypcuBHBIX (PYHKIIMN C
MIOMOILBIO JMHAMUYECKOTO
nporpaMmmMupoBaHus"

3aiauu, pemaeMble ¢ TOMOIIbIO
JUHAMHYECKOI0 IPOrpaMMHUPOBAHUSA:
MOJICUET KOJIMYECTBA BAPHAHTOB
[Ipaktuueckas padota o teme "llomcuér
KOJIM4YECTBA BApPUAHTOB C MIOMOIIIBIO
JUHAMHYECKOT0 IporpaMMupoBaHus"

321,[[8.‘11/1, pemacMbIC C ITIOMOIIBIO
AXMHAMHUYECKOI'O ITPpOTrpaMMHUPOBAHU:
3aJa4u OIITUMHU3allun

[TonsTre o mapagurmMax
nporpaMmupoBanusi. O630p sI3bIKOB
MPOrPaMMHUPOBAHUS

[TonsiTre 06 0OBEKTHO-OPUEHTUPOBAHHOM
MPOrpaMMHUPOBAHUHT

OO0BeKTHI U Kinacchl. CBOMCTBA U METObI
00BEKTOB

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3

[TpakTrueckas paboTa mo Teme
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"M cronp30BaHKuE TOTOBBIX KIIACCOB B
nporpamme"”

Pa3paboTka nmporpamMM Ha OCHOBE
00BEKTHO-OPHUEHTUPOBAHHOTO TOX0Aa

[TpakTrueckas padota "Pa3paboTka
[IPOCTOM MPOTPaMMBbI C UCIIOJIb30BAHUEM
KJ1accoB"

WNukancynauus. [Ipaktudeckas pabota no

teMe "Pa3paboTka kiacca, HCIIONIb3YIOIIEro

MHKanCcyJsuuo"
Hacnenosanwue. [lomumopduzm

IIpakTryeckas pabora o Teme
"Pa3paboTka nepapxuu KiaccoB"

Cpenpl ObICTPOI pa3pabOTKU MPOrPaMM.
[TpoexTupoBanue uHTEpdeiica
I10JIb30BATENSA

[IpoextupoBanue nurepdeiica
10JIb30BATENS

Hcnonp30BaHne TOTOBBIX YIPABIISEMBIX
3JIEMEHTOB JIJIsl IOCTpOeHusl uHTepgelica

[IpakTuyeckas pabora o Teme
"Pa3zpaboTka mporpammsl ¢ rpau4eckum
uHTepdeiicom"

N3yuenne BTOpOro s3bIka
MIPOrpaMMHUPOBAHHUS

N3ydeHnue BTOporo s3pika

MIPOTrpaMMHUPOBAHUS

OTanel KOMIIBIOTCPHO-MATCMATUYCCKOT'O

0.5
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MOZACIIMPOBAHUA

Jluckperusanus npu MaTeMaTu4eckoM
MOJICJIMPOBAHUU HETIPEPHIBHBIX MPOIIECCOB.
MoaenupoBaHH€e IBUKEHHUS

[IpakTrueckas paboTa Mo Teme
"MonenupoBanue ABUKEHUS"

MonenrpoBaHue OMOJIOTUYECKUX CUCTEM.
[IpakTrueckas paboTa Mo Teme
"MopenupoBaHrue OMOJIOTHYECKUX CHCTEM"

MaremMaTHu4decKue MOJCIN B SKOHOMHKE.
BreraucnurenpHbIe OKCIICPUMCHTEI C
MOACITAMU

BepositHocTHBIE MOoenu. [TpakTuueckast
pabota mo Teme "MmMuTanmonHoe
MOJICTTUPOBAHKE C TOMOIIBI0 METOIa
MonTe-Kapno"

KommberotepHoe MoienpoBaHUE CUCTEM
yIpaBICHUS

O06paboTka pe3ynbTaTOB KCIEPUMEHTA
TaOnuunble (pensunoHHbIe) 0a3bl TaHHBIX
[Touck, copTupoBKa U GUIBTPAIIH
JAHHBIX. 3aMpOChl Ha BBIOOPKY JTaHHBIX.
3ampockl ¢ mapameTpaMu. Beraucisiembie
TIOJIS B 3aMpocax

[IpakTuueckas pabora no teme "Pabora ¢
rOTOBO# 0a30ii JaHHBIX"
Muororabanuabie 0a3bl JaHHBIX. THIB
CBs3el Mex 1y Tabnuiamu. Baemauit

0.5

0.5
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Kiro4. I{emocTHOCTh 6a3bl JaHHBIX

[TpakTrueckas paboTa o Teme
"Pa3zpaboTka MHOTOTAOIUYHOM Oa3bl
IaHHBIX"

3anpocsl K MHOTOTa0IMYHBIM 0a3am
JAHHBIX

[IpakTuueckas padota mo Teme "3anpockl K
MHOTOTa0IMYHON 0a3e MaHHBIX"

S3bIk ynipaBnenus qauasiMu SQL

IIpakTryeckas pabora no Teme
"YpaBileHUEe JaHHBIMU C TIOMOIIBIO SI3bIKA
SQL"

Hepensimmonnsie 0a3bl JaHHBIX.
DKCHepTHbIE CUCTEMBbI
NHTepHeT-nprioxkenus

ITonsATHE O CEpPBEPHON U KIUEHTCKON
qacTax caiiTa. TEXHONOIUs «KIUEHT —
cepBep», €€ JOCTOMHCTBA U HEOCTATKU

OcHoBoI a361ka HTML

ITpakTruyeckas padora no Teme "Co3nanue
TEKCTOBOU BeO-CTpaHUIIbI"

OcHoBrl sa36ika HTML

OcHoBs! s1361ka HTML

IIpakTruyeckas padora o Teme "Co3nanue
BeO-CTpaHUIIBI, BKIIOYAIOIIEH
MYJIbTUMEINIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBI€ JIaHHbIE, BUEO0)"

OcHoBBbI KacKaaHbIX Tabmwui ctuiei (CSS)
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[IpakTruyeckas pabora o Teme
"OdopmieHue CTpaHHIIbI ¢ TOMOIIBIO
KaCKaIHBIX Ta0muI cTiiiei"

Cuenapuu Ha s3bIKe JavaScript
Cuenapuu Ha s3bIKe JavaScript
®opmbl Ha BeO-CTpaHHIIE

[IpakTuueckas pabota no teme "O6padoTka
JTaHHBIX hopm"

Pazmernienue Be6-caitiToB. Yciyra
XOCTUHTA. 3arpy3ka (aiiyioB Ha calT

Kangpuposanue. Ucnpasnenue
nepcnektussl. ['ucrorpamma. Koppeknus
YPOBHEM, KOPPEKIIMS 1IBETA.
ObeciBeunBaHuE IIBETHBIX U300pakeHU

BBon nzo0pakeHuit ¢ HCOIB30BaHUEM
pa3IMYHbIX HU(POBBIX YCTPOICTB.
[IpakTnueckas padbora no teme "O6paboTka
unppoBbIX Gororpaduit”

Perymis. PaboTa ¢ o6nactsimu. OUILTPHI.
[TpakTuueckas padota o teme "Petymib
undpoBbIx Gororpaduit”

MHorocnoitasie n300paxeHus. TekcToBbIe
ciou. Macka cios. Kanansl. Coxpanenue
BbIJIEJIEHHOW 001acTH

[IpakTnueckas pabota 1o Teme
"MHorocioifHbie n3006paxxeHus"
[ToaroroBka uirocTpaIuii Ay BeO-calToB.
[TpakTrueckas paboTa mo Teme

0.5
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HUMHPOBAHHBIC H300PpaAKCHUA
"A 6 "

Bekropnas rpaduka. Bekropuzamus
pPacTpOBBIX U300pakeHUN

[TpakTrueckas padota o Teme "BekTopHas
rpaduka"

[IpuHUKIIBI TOCTPOEHUS U PEIAKTUPOBAHUS
TPEXMEPHBIX MOJEIEN

[IpakTuueckas pabora no teme "Coznanue
MIPOCTBIX TPEXMEPHBIX MoJenen"”

Certounsle MOJCJIN. MaTepI/IaJ'IbI

[IpakTnueckas padora no teme "CerouHble
mojenn"

MojenupoBaHie HCTOYHUKOB OCBEIIECHUS.
Kamepsl

[IpakTnyeckast pabota 1o Teme
"Pennepunr"

AnnutuBHbIE TexHOJOTUH (3D-npuHTEpPHI)

[loHsTHE O BUPTYaAIBHON PEAIBHOCTH U
JIOTIOJIHEHHOM peaIbHOCTH

PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpemst
PesepBHOE Bpems
PesepBHOE Bpemst
PesepBHOE Bpems
PesepBHOE Bpemst

PesepBHOE Bpems

L
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OBIIEE KOJIMYECTBO YACOB I10

PesepBHOE Bpemst
PesepBHOE Bpems
PesepBHoe Bpemst
PesepBHOE Bpemst
PesepBHOE Bpems
PesepBHOE Bpemst
PesepBHoe Bpems
PesepBHOE Bpemst
PesepBHOe Bpems
PesepBHOE Bpemst
PesepBHoe Bpems

PesepBHOE Bpemst

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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






