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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma no undopmatuke (yriayOnaEHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
obmiero oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHUN K pe3ylbTaTam
OCBOGHHUSI OCHOBHOM  00pa3oBaTeNbHON  MPOrpaMMbl  CPEAHETO  OOIIEero
obOpazoBanus, npeactaBieHHbix B @I'OC COO, a takxke (enepanbHOl padboueit
IPOrpaMMbl BOCITUTaHUSL.

[Iporpamma 1o wuHpoOpMaTHKe [Ma€T MpEACTaBICHUE O UEsIX, O0IIeH
CTpareruu OOy4YeHHs, BOCHUTAHUS M PA3BUTHUSA OOyYarOUIMXCS CpeACTBaMU
yueOHoro mpenmera «MudopmaTnka» Ha yriayOnEHHOM YpOBHE, yCTaHaBIMBAET
o0s3aTenpHOE IpeIMETHOE coJiepKaHue, npeIycMaTpuBaeT ero
CTPYKTYpUpPOBaHUE MO pa3jieiaM U TeMaM Kypca, ONpeAessieT pacpeeIeHue ero
1o kjaccam (rogam u3ydyeHwusi), A1a€T MPUMEPHOE paclpe/esieHre YYeOHbIX 4acoB
N0 TEMaTUYECKUM pa3fellaM Kypca U PEeKOMEHAyeMylo (IpPUMEPHYIO)
MOCIEOBATEIbHOCTh  MX  M3YYEHHUS C  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€M, JIOTUKM Y4eOHOTro Ipolecca, BO3PACTHBIX
0COOCHHOCTEH 00yYaIOIIMUXCS.

[Tporpamma no nHGOpMATHKE ONPEIETAET KOTUUECTBEHHbIE U KAUYECTBEHHBIE
XapaKTEPUCTHKU Y4E€OHOro Marepuaia JJisl KaXxA0ro rojia u3y4eHus, B TOM 4HCIIe
JUIA COAEPXATEeNbHOTO HAIOJHEHHs] Pa3HOro BHJA KOHTPOJIS (MPOMEXYTOYHOU
aTTecTaluu oOyuarommxcs, BCEPOCCUNCKUX POBEPOYHBIX pabor,
rocyJapcTBeHHOM UTOroBoi arrecrauuu). [IporpamMmma no undopmaTuke sBIsSETCA
OCHOBOM JJIi COCTaBJICHHUS AaBTOPCKUX YUYEOHBIX NPOrpaMM U YYEOHHKOB,
MOYPOYHOI'0 TUTAHUPOBAHUSI Kypca YUUTEIEM.

HNupopmaTtuka B cpeiHeM 00111eM 00pa30BaHUU OTPAKaAET:

CYUIHOCTh HMH(OPMATUKM KaK HAyYHOW JUCUUIUIMHBI, H3ydarollen
3aKOHOMEPHOCTH MPOTEKaHUSI U BOZMOXHOCTH aBTOMATU3ALMKU WH()OPMAITMOHHBIX
IPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE ~ 00NaCTH  NpUMEHEHUs  WHPOPMATHKH, TPEKIE  BCEro
MH(GOPMAILIMOHHBIE TEXHOJIOTUH, YIPABIEHUE U COLIMANIbHYIO CEpy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep WHpOpMATHKH ©  HWH(DOpPMAIMOHHON
NEeSATENbHOCTH.

Kypc unpopmatuku ajig ypoBHsSI CpelHEro oO0Iiero oopa3oBaHus SABISETCS
3aBepUIAIONIMM 3TallOM HEMPEepPhIBHOW MOJATOTOBKM OOydYaromuxcsi B o0JacTu
UHPOPMATUKU U MH(OPMALMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOIMM, OmMUpaercs
Ha cojiepkaHue Kypca MH(GOPMATHUKU YPOBHS OCHOBHOI'O 00IIero oOpa3oBaHUs U
OMBIT  TIOCTOSSHHOTO  TPUMEHEHUs  MH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH, AT TEOPETHUYECKOE OCMBICICHHE, MHTEpIpETalnio U 000O0IIeHne
3TOT'O OMbITA.



PesynpTaTel  yriayOn€HHOro ypoBHA M3y4eHHs ydeOHOro mpeameTa
«ndopmarnkay OpPUEHTHUPOBAHBI Ha TMOJIYYEHHE KOMIIETEHTHOCTEH ISt
nocienyroneil  npodeccuoHaIbHOM NIeATeNTbHOCTH KaK B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX C Heil o0nacTsax. OHU BKIIIOYAIOT B CeOsI:

OBJIaJICHUE KJIIOYEBBIMU MOHATUSMU M 3aKOHOMEPHOCTSIMU, HAa KOTOPBIX
CTPOUTCS JaHHAas MpeaMeTHas 00J1acTh, PACIO3HABAHHE COOTBETCTBYIOLIUX UM
PU3HAKOB M B3aMMOCBSI3€H, CHOCOOHOCTh J€MOHCTPUPOBATH PA3IUUHbBIE TIOIXOIbI
K MU3YUYEHUIO SIBJICHUM, XapaKTEePHBIX JJI U3y4aeMOil MpeIMeTHOM 001acTy;

yMEHUE pellaTb THUIOBBIE TMPAKTUYECKUE U TEOPETHUYECKUE 3a/auH,
XapaKTepHbIE I HUCIOJIb30BAaHUS METOJOB W HMHCTPYMEHTapusi JaHHOU
IpeAMETHOMN 00J1acTH;

HAJIM4YUE TPEACTABICHUM O JAaHHOW TMPEAMETHOW O00JIACTH KaK IIEJIOCTHOM
Teopun (COBOKYITHOCTH TEOpHUIi), OCHOBHBIX CBSI3IX CO CMEXHBIMH OOJACTIMU
3HAHUM.

B pamkax yriyOn€HHOro ypoBHsI M3yuyeHUs MH(OpPMATHKU 00eCreynBaeTcs
IeJICHAIIPaBJICHHAsl MOJATOTOBKA OOYYaromMXCs K MPOJIOJDKEHUIO 0Opa3oBaHUs B
opraHuzanusx  npodecCHOHAIbHOrO  O0pa3oBaHUs IO  CIEHHAIBHOCTSIM,
HEMOCPEJCTBEHHO CBSI3aHHBIM C UU(POBBIMU TEXHOJOTUSAMH, TaKUM Kak
nmporpaMMHas MHKEeHepus, HHOpMallMOHHAas 0€301acHOCTh, MH(GOPMAIUOHHbBIS
CUCTEMbl M TEXHOJOTWH, MOOWIbHBIE CHCTEMBl U CETH, OOJIbIIME JIaHHBIE U
MalMHHOEe O0Oy4YeHHUe, TMPOMBIINUICHHBI WHTEPHET BEIIeH, WCKYCCTBEHHBIN
WHTEJUIEKT, TEXHOJIOTMH OECIpPOBOJHON CBs3M, pPOOOTOTEXHHKA, KBAHTOBBIE
TE€XHOJIOTUH, CUCTEMBbI PACIpPEACTIEHHOIO PEECTpa, TEXHOJOTUHU BHUPTYaIbHOU U
JIOTIOJTHEHHOM pPeanbHOCTEM.

OcHoBHast T1enb u3ydeHusi yudeOHoro mpeamera «Wupopmatuka» Ha
yrayOonéHHOM  ypOBHE CpemHero o0miero oOpa3oBaHus — OOecredeHue
JanbHEHIIero pa3BUTUS WHOOPMAIMOHHBIX KOMIIETEHIIMNA 00ydYaromerocs, ero
TOTOBHOCTH K KM3HH B YCIIOBUSAX Pa3BUBAIOIIETOCS MHPOPMAIIMOHHOTO OOIIecTBa
Y BO3pACTalolled KOHKYPEHIIMM Ha pBhIHKE Tpyna. B cBs3u c¢ 3THUM u3yyeHUE
uHpopmaruku B 10—-11 kitaccax 101KHO 00ECIIEUUTB:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, OCHOBAHHOTO HAa MOHUMAHUU POJH
uHpopMaTrky, UHPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIECTBE;

c(OpPMHPOBAHHOCTh OCHOB JIOTUYECKOT'O U AITOPUTMUYECKOTO MBIILIICHUS;

chOpMHPOBAHHOCTh YMEHHI pa3iaudarh (KTl W OIEHKH, CPaBHUBATH
OIICHOYHBIE BBIBOJbI, BHUJIETh HX CBSI3b C KPUTEPUAMHU OLICHHBAHUS U CBS3b
KPUTEPHUEB C ONPEICIEHHON CUCTEMOM IIEHHOCTE!, TPOBEPSITH HA IOCTOBEPHOCTh U
000011aTh HHPOPMAITHIO;



c(OPMUPOBAHHOCTh ~ NPEACTABICHUA O BIUAHUA  HHPOPMAIIMOHHBIX
TEXHOJIOTMM Ha JKW3Hb 4YeJOBeKa B OOIIECTBE, IOHHMAaHUE COLHUAIbHOIO,
DKOHOMHYECKOI0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHUAMYECKOr0, IPUPOIHOTO,
SPrOHOMHYECKOr0,  MEIULIMHCKOTO M (PU3MOJOTMYECKOTO  KOHTEKCTOB
UH(OPMAIIMOHHBIX TEXHOJIOTH;

INPUHATUE NIPABOBBIX U 3TUYECKHUX ACHEKTOB MH(POPMALMOHHBIX TEXHOJIOTUH,
OCO3HAaHME OTBETCTBEHHOCTH JIIOAEH, BOBICYEHHBIX B CO3JaHUE U HCIIOJIb30BaHUE
MH(GOPMAILIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE UHPOPMALIHH;

CO3/IaHKM€ YCIIOBUW NJisi Pa3BUTHUSl HABBIKOB Y4EOHOM, MPOEKTHOM, HAy4HO-
UCCJIEIOBATENIBCKOM U TBOPYECKOM NEATEIbHOCTH, MOTHMBALMHM OOYYarOLIUXCS K
CaMOpPa3BUTHIO.

B conepxxanun yuebHoro mpenmera «MHdopmatuka» BBIIEISIOTCS YEThIpe
TEMaTUYECKUX pa3zeiia.

Paznen «lludgpoBass rpamMoOTHOCTH» IIOCBAILIEH BOIpPOCaM YCTPOUCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IM(PPOBOrO OKPYKEHHMs, BKIHOYas
KOMIIBIOTEPHBIE CETH, UCTIOJIB30BAHUIO CPEJICTB ONEPALIMOHHOM cucTeMBbl, paboTe B
cetu HHTepHET W HCIONB30BAHUIO HWHTEPHET-CEPBUCOB, HH()OPMALMOHHON
0€30MacHOCTH.

Paznen «Teopernueckue ocHOBHI HHG(pOPMATHKH» BKIIOYaeT B ceOs
NOHATUIHBIA anmapar HWH(MOPMATUKH, BOIMPOCHl KOJWPOBaHUSA HH(pOpManuy,
U3MEepeHuss MHGOPMAIIMOHHOTO 00BbEMa JaHHBIX, OCHOBBI alreOphl JIOTUKH U
KOMITBIOTEPHOI'O MOJEIIMPOBAHUS.

Pasgen «AJaropurvMbl M NPOrpaMMHPOBAHHE) HAIPABICH HA Pa3BUTHE
AIITOPUTMHUYECKOTO MBIIIUICHHUS, pa3pa0OTKy aJrOPUTMOB U OLIEHKY MX CIOKHOCTH,
(¢opMupOBaHHE HABBIKOB peaM3alliy MPOTpaMM Ha S3bIKaX MPOrPaMMUPOBAHMS
BBICOKOTI'O YPOBHS.

Paznen  «MH(poOpMauMOHHBIE  TEXHOJOTMM»  IOCBALIEH  BOIPOCAM
npuUMEeHEHUs: MHGOPMALMOHHBIX TEXHOJOTUW, pPEaTn30BaHHBIX B MPHUKIATHBIX
IIPOrpaMMHBIX IIPOJYKTaX W MHTEPHET-CEPBHUCAX, B TOM YHUCIE B 3aJa4ax aHaJIN3a
JAHHBIX, HCMOJb30BAaHUIO 0a3 JAHHBIX U JJIEKTPOHHBIX TAONHWIl JJIsl PEIICHUs
IIPUKJIAIHBIX 3a/]a4.

B npuBenénHoMm nanee coaepxanuu yueOHoro npeamera «upopmatikay
KYPCHUBOM  BBIJICJICHBl  JIOTIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOIAT B
00s3aTeNbHYI0 TpOrpaMmMy OOy4EHHMsI, HO MOTYT OBITh HPEJIOKEHbI ISl U3YUEHUS
OTJICITbHBIM MOTUBHUPOBAHHBIM M CIIOCOOHBIM 00YYaIOIIUMCH.

YrnyOnéHHslii ypoBeHb U3y4€HUs HWH(OPMATUKH pEKOMEHAyeTCs s
TEXHOJIOTUYECKOTO0  MPOQWIIsl, OPUEHTUPOBAHHOIO HA  WHXKEHEPHYIO U
UH(OPMAIIMOHHYIO C(epbl AESITENbHOCTU. YTIyONEHHBI YpPOBEHb HW3YyUYECHUS
uHPOpPMATUKN OOECTeunBaeT: MOATOTOBKY OOy4YalOIUXCs, OPUCHTHPOBAHHBIX Ha



CHEIUATBbHOCTH B 00JacTH WH()OPMAIMOHHBIX TEXHOJOTHA ¥ WH)XCHEPHBIE
CHENUATBHOCTH, Y4YacTHE B MPOEKTHONW M HCCIENOBATEIHCKON JIESITEIIbHOCTH,
CBSI3aHHOM C COBPEMCHHBIMH HANpPaBJICHUSAMHU OTpacid HWH()OPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, MTOATOTOBKY K YYaCTHIO B OJIUMITHA/IAX U Clladye
EnwHOro rocyiapcTBEHHOTO 3K3aMeHa 1Mo HH(OpMaTHKE.

[TocnemoBaTenbHOCTh W3YYEHHUS TEM B Tpeneiax OJHOTO roaa oOydeHHs
MOXXET OBITh HM3MEHEHa IO YCMOTPEHHIO YYHUTENS NIpH TOJATOTOBKE paboueit
IPOTrpaMMBbl U TIOYPOYHOTO IJIAHUPOBAHMSL.

OO11ee YnciIo YacoB, PEKOMEHIOBAaHHBIX JIJISl U3yueHUs UH(OpPMATUKU — 272
yaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11 kimacce — 136 gacoB (4 gaca
B HEJICIIO).



COJEPXXAHME OBYUYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTDH

TpeGoBanus TEXHUKM O€30MaCHOCTM M TUTHMEHbI Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMU IU(PPOBOTO OKPYKEHUSI.

[IpuHuMnbl pabOThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heitmana. ABTOMAaTHYECKOE BBIIIOJHEHHE IIPOTrPaMMBI IIPOIIECCOPOM.
OneparvBHasi, MOCTOSHHAs M JOJATOBpeMeHHas mnamsiTh. OOMEH JaHHBIMH C
noMomIbIo rH. KOHTposiepsl BHEMHUX YCTPOMCTB. [IpsAMoii 1ocTyn K MaMsTH.

OcHOBHbIE TEHJICHIIUU pa3BUTHS KOMIBIOTEPHBIX  TEXHOJOTHIA.
[TapannenbHbie BBIYUCIICHUS. MHoronpoueccopHbIe CUCTEMBI.
CynepkomnbioTepsl. PacnipesieniéHHbIe BBIUUCTUTEIBHBIC CUCTEMBI U 00pabOTKa
OONbIIMX JaHHBIX. MOOWIbHBIE LHM(PPOBBIE YCTpPOWCTBA W HUX pPOJb B
KOMMYHUKAIIUSX. BcTpoennbie KOMIIBIOTEPBI. MHUKPOKOHTPOJIIEPBL.
PoGotusupoBanHbie TPOU3BOICTBA.

[TporpamMmmHoe obOecrieueHre KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Buibl
nporpaMMHOro obecreyeHuss U uX HazHaueHHe. OcoOEHHOCTH MPOrPaMMHOTO
oOecrieueHrss MOOWJIBHBIX yCcTpoWcTB. [lapamnenbHoe mporpaMMHUpOBaHUE.
CucreMHoe mnporpamMmmHoe obOecrnedueHue. OnepaloOHHbIE CUCTEMBI. Y THIIMTBHI.
HpaiiBeppl  ycTpoiicTB. MHCTammsiuuss W JIEUHCTALUALUSA  OPOrPAMMHOIO
oOecrieueHusl.

daiinoBeie cUCTEMBI. [IpHHITUIIBI pa3MellleHUs] ¥ HMEHOBaHHS (HaljioB B
nosroBpeMeHHor naMatu. [llabnonsl 11 onucanus rpymi (haisos.

[IporpammHoe oGecrieuenue. JIuleH3npoBaHUE MPOrPAMMHOTO OOECIIeYEHUS
u 1uppoBeIx pecypcoB. IlpompuerapHoe u©  CBOOOJHOE MPOTPAMMHOE
oOecrieueHne. Kommepueckoe 1 HEKOMMEPUECKOE HUCIIOIb30BAHUE MTPOrPaMMHOTO
obOecrieueHnss U 1HUQPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIIMBaeMas
3akoHoAaTenbCTBOM Poccuiickoit denepannu 3a HEMPABOMEPHOE HCIIOJIb30BaHUE
IPOrpaMMHOro o0ecredeHus: U HUPPOBBIX PECYPCOB.

[IprHIUIIBI TOCTPOCHUS U anmnapaTHbIE KOMIIOHEHTb KOMIIBIOTEPHBIX CETEH.
Cerenie npoTokonsl. Cets MHTEpHET. Anpecanus B cet MuTepHet. [IpoTokosibl
creka TCP/IP. CucteMa JOMEHHBIX UMEH.

Paznenenue IP-cetm Ha mojaceTu ¢ momolibio Macok mojcereit. CeteBoe
aaMuHuCcTprupoBaHue. [loydeHne JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3U € y3i0M ceTh. OmpejeneHue mapiipyTa JIBHXKEHUS
ITAKETOB.

Bunst  pestensHocTh B cetn  MHrepHer.  CepBucel  HMHTepHera.
['eonndopmanmonnsie cuctembl. ['€0I0KallMOHHBIE CEPBUCHI PEAIbHOTO BPEMEHU



(Hampumep, JIOKanusi MOOWIBHBIX TeNe(pOHOB, OMpPEICICHUE 3arpy>KEeHHOCTH
aBTOMarucTpasieil), ”HTEpHET-TOPToBIIsL, OpOHUPOBAHUE OUIETOB U TOCTHHHIL.

['ocynapcTBeHHbIE 3IEKTPOHHBIE CEpBUCHI U yciayrd. ConuanbHbE CETH —
OpraHm3aiys KOJJICKTUBHOTO B3aWMOJACWUCTBUA M oOMeHa naHHbIMU. CeTeBoi
ATUKET: TpaBWia MOBEACHUA B KuOeprpocTpanctBe. [Ipobnema moammHHOCTH
noiyueHHOM nHpopmanuu. OTKpBITEIE 00pa30BaTENbHbBIE PECYPCHI.

TexHOreHHbIE W 3KOHOMHYECKHE YIpO3bl, CBA3aHHBIE C HCIIOJIb30BAHUEM
MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHONOrui. OOuire npobsieMbl 3aluThl
uHpopmanmn  u  uHbOpMaAMOHHOM  Oe3omacHocTu. CpencTBa  3alllUTHI
uHGOpMAIIUU B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETAX U aBTOMATH3MPOBAHHBIX
uHOpMAITMOHHBIX ~ cucTemax. [IpaBoBoe oOecreuenne WHGOPMAITMOHHON
0€30I1aCHOCTH.

[IpenoTBpaiieHe  HECAHKIMOHUPOBAHHOIO  JocTyna K JIMYHOH
KOHGUACHIIMATHLHOW MH(POPMAIUH, XpaHSIIeHcs Ha MEePCOHATHLHOM KOMIBIOTEPE,
MOOMJIBHBIX yCTpOMCTBax. BperoHocHOe mporpaMMHOe 00ecreyeHue U CrocoObl
O00opbObl C HUM. AHTHUBUPYCHBIE Nporpammbl. OpraHuzanus JUYHOTO apXuBa
uHpopMmanuu. PezepsHoe konupoBanue. [laponpHas 3amura apxusa.

udpoBanne naHHBIX. CUMMETpUYHBIE U HECHMMETPUYHBIC IHDPHI.
[Mudper npocroii 3amensl. [udpp Leszaps. udp Bukenepa. Aaroputm
mmdposanus RSA.

Teopernveckune 0CHOBbI MHPOPMATHKH

Wndopmanus, nanusle U 3HaHud. MHopManMoHHbIe Mpolecchl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepriBHBIE M AMCKpETHBIE BEIMYMHBI W curHaibl. HeoOxomumocThb
JUCKpeTU3aluu HH(pOpMAIK, MNpeJHA3HAUCHHON [UId XpaHeHMs, Mepeiaud Hu
00paboTKH B ITU(POBBIX CUCTEMAX.

JlBouuHoe  KoAMpoBaHHE. PaBHOMEpHbIE UM  HEpPaBHOMEpHBIE  KOJIbI.
JlexonmupoBaHue COOOIICHMIA, 3alMCAHHBIX C MOMOIIBI0 HEPaBHOMEPHBIX KOJOB.
Ycenosue @Pano. IlocTpoeHne OIHO3HAYHO AEKOAMPYEMBIX KOJOB C IMOMOIIBIO
nepesa. EnunHunbl u3mepenns koiandectBa nHpopMannu. AndaBUTHBIN TOIXO K
OLIEHKE KOJIMYecTBa MH(POpMaLUK.

Cuctembl cumcneHusi. Pa3BépHyTas 3ammch LEIBIX W JIPOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cunciaeHus. CBOWCTBA TMO3WIIMOHHOW 3aluCH YHCTA:
KOJIMYECTBO IMHU(p B 3aMUCH, IPU3HAK JCIMMOCTH YMCIa HA OCHOBAaHUE CHUCTEMBI
CUMCITICHHS. AJITOPUTM MEPEBOIA LIEJIOT0 YUCa U3 P-UYHON CUCTEMBI CUMCIICHUS B
JECSITUUHYI0. AJTOpPUTM IEpeBojia KOHEYHOM P-u4HON Opobu B NECATUUHYIO.
AJropuTM TIEpeBOJA IIENIOTO YHCIa W3 JACCITHUYHOW CHUCTEMBI CUHCIeHUs B P-
nunyto. IlepeBon KOHEYHOW JecATHUHOM aApobu B P-wunyro. [IBomuHas,
BOCbMEpUYHAs U IIECTHAALATEPUYHAS CUCTEMBbI CUHUCIICHHS, CBA3b MEXKIY HUMHU.



Apudmernueckue onepanudd B MO3UIIMOHHBIX CHCTEMAax CYHUCIEHUA. TpouyHas
YPaBHOBEILICHHAs! CUCTEMA CUHUCIICHHS. JIBOMUHO-/IECATUYHAS CUCTEMA CUUCIICHMUS.

KonupoBanne TtekctoB. KommpoBka ASCIl. OpnobGaiiTHBIE KOJIUPOBKH.
Crangapr UNICODE. Koauposka UTF-8. Omnpenenenue uHPOPMAMOHHOTO
00bEMa TEKCTOBBIX COOOIIEHUI.

KomupoBanme  m3o0paxkenuii. Ouenka uHOpMAaLMOHHOTO  00BEMA
rpauUecKuX MaHHBIX MMPHU 33JIaHHBIX pa3penieHruH U TTyOnHe KOIUPOBaHUS I[BETA.
[IBetoBbie Momenu. BekTopHoe komupoBanue. Dopmarbl rpaguueckux (Haiiios.
Tpéxmepnas rpaduxa. OpakranbHas rpadpuka.

KonupoBanue 3Byka. Onenka nHGOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
MU 33JIaHHBIX YaCTOTE AUCKPETU3ALMU U PA3PSIIHOCTH KOJAUPOBAHUSI.

Anrebpa noruku. [loHsTue BbICKa3biBaHUS. BbICKasbiBaTenbHbIE (HOPMBI
(mpemukatsl). KBaHTOpPBI CYI11€CTBOBAHMS 1 BCEOOITHOCTH.

Jlornueckue omepanuu. TaOauIlbl UCTUHHOCTU. JlOorMyeckue BBIPAKCHHUS.
Jlormueckue TtoxnaecTBa. JloKa3aTelbCTBO JIOTUYECKHUX TOXKAECTB C MOMOIIBIO
TaOJIUIl UICTUHHOCTH. JIorrudeckue oneparuy 1 ornepaiuy HaJl MHOKECTBaMHU.

3aKoHBI anreOpbl JIOTUKUA. DKBUBAJICHTHBIE MPEOOpPA30OBAHMS JIOTHUYECKUX
BbIpaXCHUU. Jlornyeckue ypaBHEHUs U CUCTEMbI YPABHEHU .

Jlornueckue ¢GyHKIUU. 3aBUCUMOCTH KOJIMYECTBA BO3MOXHBIX JIOTHYECKHUX
GyHKIUN OT KOJIMYECTBA apryMeHTOB. [1oiHbIe CUCTEMBI JIOTHYECKUX (PYHKIIHMA.

Kanonnueckue  popmbl  jmoruueckux  BbipakeHuil.  CoBepIlleHHBIC
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajibHbie (HOPMBI, QJITOPUTMBI HX
MOCTPOCHUS IO TabJIUIIE HICTUHHOCTH.

Jlormueckue »3yeMEHTBI B COCTaBe KommbroTepa. Tpurrep. Cymmarop.
Mmuoropa3psaaeii cymmarop. IloctpoeHne cxeM Ha JOTMYECKHX 3JEMEHTax IO
3a/IaHHOMY JIOTUYECKOMY BBIPAKEHHIO. 3alUCh JIOTUYECKOTO BBIPAKEHUS MO
JIOTUYECKOU CXEME.

[IpencraBieHre 1EAbIX YKMCENT B MaMsATH KoMibioTepa. OTrpaHUYEHHOCTH
Jyara3oHa 4Yucel MNpH OrpaHWYEHUU KoJinuecTBa pa3psanaoB. [lepenonHeHue
pa3psaHON CeTKH. be33HakoBbIe M 3HAKOBBIC JaHHbIC. 3HAKOBBIA OUT. JIBOWUYHBIN
JIOTIOJIHUTENIbHBIN KO/ OTPULIATEIIbHBIX YUCEN.

[ToGuToBbIE jorvueckue omnepanuu. Jlorudyeckuit, apupMeTUUECKUNA U
nukndeckuii  casuru.  [lludpoBanme ¢ mnomomplo TOOMTOBOM — omepaiuu
«uckmoyvaromee MIIN».

[IpencraBiieHre BEIIECTBEHHBIX YKCEN B MaMSITH KOMIBIOTEpA. 3Haualas
4acTh W IMOPSAIOK yucia. Jluana3oH 3HaAYCHUN BeIIeCTBEHHBIX umcen. [Ipobiemsl
XpaHEHUs BEIIECTBEHHBIX YHCEJ, CBS3aHHBIE C OTPAHUYCHHEM KOJIMYECTBA
pa3psanoB. BrlloaHeHHe omepaluii ¢ BEIIECTBEHHBIMU YHCJIaMHU, HAKOIUJICHUE
OIIMOOK MPU BBIYUCICHUSX.



AJITOPUTMBI U MPOrPaAaMMHUPOBAHUE

Onpenenenne BO3MOXKHBIX PE3yJIbTATOB Pa0OTHl MPOCTEHIINX AJITOPUTMOB
YOPABJICHUS] UCIIOTHUTENISIMU U BBIYMCIUTEIBHBIX anroputmoB. OrpeaeneHue
UCXOJHBIX JaHHBIX, IPH KOTOPBIX AJITOPUTM MOXKET J1aTh TPeOYEeMBbIil pe3yJIbTar.

Oranbl penieHusi 3ajad Ha KoMmbioTepe. MHCTpyMeHTalbHBIE CpPEICTBa:
TPAHCIATOP, OTIAMUUK, mpommpoBIK. KoMmumnsius uW WHTEpIpeTanus
nporpamm. BupTyanabHbie MallIvHbIL.

WUurterpupoBanHas cpena pa3paboTku. Meroabl OTIAIKA MPOrpamM.
Hcnonp3oBanue TpaccUpoBOYHBIX Tabmuil. Otmamounsiii BeBoa. IlomraroBoe
BBIITOJTHEHUE ITPOTpaMMbl. Todukn octaHoBa. [IpocMOTp 3HaYEHUIN IEPEMEHHBIX.

SA3pik  mporpammupoBanms (Python, Java, C++, C#). Tumbl ngaHHBIX:
IIEJIOYUCIICHHBIC, BEIIECTBCHHBIC, CHUMBOJbHBIC, JIOTUYECKHE. BeTBieHUs.
Cnoxuble ycnoBus. Ilukaet ¢ ycrmoBueM. Iuxnbsl 1o  mepeMeHHOM.
B3anmo3ameHseMOCTh  Pa3NIUYHBIX  BUAOB  IUKIOB. VIHBapumaHT  IHMKIIA.
CocTaBieHue IUKIAa C HUCIOJIb30BAaHUEM 3apaHee OMNpENEIEHHOr0 MHBapUaHTa
IIUKJIA.

JlokyMeHTHpOBaHUE IPOrPaMM. Ucnonb3oBanue KOMMEHTapHUEB.
[TonroroBka omucaHus MPOrPaMMbl U MHCTPYKIIUHU JJIsI TOJTB30BATENs.

ANTOpUTMBI 00pa0OTKH HATYpalbHBIX YHCEN, 3alTUCAHHBIX B TO3UITMOHHBIX
CHUCTEMAax CYHUCICHHUA: pa30MeHHe 3amucH 4YHclIa Ha OTICNbHbIE UQPH,
HAXOXJECHUE CYMMBI W TIpouM3BeleHUs 1U(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMAJIBHOM ) IU(PHI.

HaxoxneHne Bcex MPOCTHIX YHCeN B 3alaHHOM jauamnas3one. [lpencraBienue
qrcia B BUAE€ HAOOpa MPOCTBIX COMHOKUTENEH. ANTOpUTM OBICTPOTO BO3BEACHUS
B CTETICHb.

OO6paboTka JaHHBIX, XpaHAmuxcs B (aiinax. TekcToBbie U JBOUYHBIC (DAMITHI.
daitnoBbie TiepemMeHHBbIe ((ainoBbie ykazartenu). Urenue u3 (aitna. 3anuch B
Gaii.

Pa36uenue 3anaun Ha noazagauu. [logmporpammel (Iporeayphl U PYyHKIINH).
Pexypcusa. PexypcuBHbie 00BeKkThI ((paktanbl). PexypcuBHBIE mporeaypsl u
¢dbynkuuu. Mcronb3zoBanue cTeka sl OpraHu3aliii PEKyPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAAPTHOW OMOMMOTEKH S3bIKa MPOrPaMMHPOBAHUS.
[MonkmtoueHne  OUONMMOTEK  MOANPOTPaMM  CTOPOHHHX  MPOW3BOIUTEICH.
Moy bHBIN MPUHITAT TOCTPOSHUS TTPOTPaMM.

Yucnennele MeTonpl. TouHoe U TpHOMMKEHHOE pEUICHUS 3a/1auu.
UuclieHHbIE METOJIbI pelICHUs] YPaBHEHHI: METO] iepedopa, METO 1 MTOJIOBUHHOTO
nenenus. [lpuOGnmkéHHOE BBHIYMCICHUE JJIWH KPUBBIX. BBIUKCICHHME MIIOMIAACH
GuUryp C TIOMOIIBI0 YHCICHHBIX METOJOB (METOJ TMPSIMOYTOJIBLHUKOB, METOJ



Tpanenuii). Ilonck Makcumyma (MUHUMyMa) (QYHKUMA OJHOW NEpPEMEHHOU
METOJOM OJIOBUHHOTO JECJICHUSI.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  (QYHKIIMM — S3bIKA
pOorpaMMHUPOBaHUs JJi1 OOpaOOTKHM CUMBOJBHBIX CTPOK. AJTOPUTMBI 0OpaObOTKH
CHMBOJIBHBIX CTPOK: TMOJCYET KOJMYECTBA TOSIBICHUM CHMBOJIAa B CTpPOKE,
pa3breHne CTPOKM Ha CJIOBa IO NPOOETbHBIM CHMBOJIAM, MOUCK MOJCTPOKU
BHYTPH JAHHOM CTPOKHM, 3aMEHA HAWUJICHHOW IIOJICTPOKH HA JPYIyI CTPOKY.
['enepans Bcex CJIOB B HEKOTOPOM anaBUTE, YIOBIETBOPSIONIMX 3aJaHHBIM
orpanndeHusM. [IpeoO6pazoBanue uncia B CHMBOJBHYIO CTPOKY U 0OpaTHO.

MaccuBbl ¥ TOCIENIOBATENIBHOCTH uucell. Brruncienne o0000MEHHBIX
XapaKTePUCTHK 3JIEMEHTOB MACCUBA WJIM YUCJIOBOM MOCIEA0BATEILHOCTU (CYMMBI,
POU3BEICHUS, CPEIHEro apuMETHIECKOr0, MUHUMAILHOTO M MaKCUMaJIbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBIETBOPSIONIUX 3aJaHHOMY YCJIOBHIO).
JIMHEWHBIN MOUCK 3aJaHHOTO 3HAYEHUS B MACCUBE.

CopTupoBKa 0OJJHOMEPHOT0 MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOT
nmy3bIpbKa, METOJ[ BbIOOpa, COPTHpOBKa BcTaBKamu). COPTHUPOBKA CIHSHUEM.
beictpast coptupoBka wmaccuBa (amroputMm QuickSort). JIBowuHBIH TOUCK B
OTCOPTUPOBAHHOM MAaCCHBE.

JIBymepHble MaccuBbl (MaTpullpl). AJTOPUTMBI 0O0paOOTKH JBYMEPHBIX
MacCHBOB: 3all0OJIHEHUE ABYMEPHOI'O YHCIOBOIO MACCHBA IO 33/IaHHBIM MpaBUJIaM,
MOUCK 3JIEMEHTa B ABYMEPHOM MAacCHBE, BHIYUCIECHUE MAKCUMyMa (MUHUMYyMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOI'O MAacCHBa, IEPECTAHOBKAa CTPOK M CTOJOIOB
JBYMEPHOT'O MacCHBa.

NupopmanmoHHbIe TEXHOJIOTUH

TekcroBbrii mporeccop. PenaktupoBanue u ¢opmarupoBanue. I[IpoBepka
opdorpadum u rpammatuku. CpencrBa TOWCKa M aBTO3aMEHBI B TEKCTOBOM
nponeccope. Mcnonb3oBanue  crwieid.  CTpyKTYpUpOBaHHBIE  TEKCTOBBIE
nokymeHThl. CHocku, orjaBieHue. KomiekTuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTHI pelieH3upOBaHUsI B TEKCTOBBIX Mpoiieccopax. OOMayHble CEPBUCHI.
HenoBass mnepenucka. Pedepar. I[lpaBuia 1uTUpPOBaHUS HUCTOYHUKOB U
opopmieHusi Oubnuorpapuyeckux ccpuiok. OQopMieHUE CIUCKa JUTEPATypHI.
3HAKOMCTBO C KOMITBIOTEpPHOW BEPCTKOM TekcTa. TeXHUYECKUE CpeicTBa BBOJA
Tekcta. Cnenuaau3upoBaHHBIE CPEACTBA PEAAKTHUPOBAHUS MAaTeMaTHYECKHUX
TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIEC 3aJa4d aHajdu3a JAHHBIX: MPOTHO3UPOBAHME,
kinaccudukaius, KiacTepusaius, aHanu3 OoTkiIoHeHuil. [lociemoBarenbHOCTH
pelieHus 3aja4 aHaiu3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OUYMCTKA M OIICHKA
KauecTBa JaHHBIX, BHIOOP W/WIM MOCTPOEHUE MOJIENH, NMPeoOpa3OBaHKUE JaHHBIX,
BU3yalM3allksl JJaHHBIX, UHTEpPIpeTalus pe3ysbratoB. [Iporpammubie cpeactsa u



MHTEPHET-CEPBUCHI 11 00pabOTKM M NPEICTaBICHUs JaHHbIX. bosblive naHHbIE.
MammunHoe o0yuenue. HTeIeKTyanbHbIi aHaIu3 TaHHbIX.

AHanu3 AaHHBIX C MOMOILBIO 3JEKTPOHHBIX TAOIUL. BbluncieHHE CyMMBI,
CpelHero apu(pMeTuYecKoro, HauOobIIEero (HAMMEHBUIET0) 3HAYEHHsI JUana3oHa.
Boruncnenne kosdduimenta Koppesisuuu JIBYX psAAoB JaHHbIX. Iloctpoenue
CTONOYATHIX, JHMHEWYaTBIX W KPYroBbiXx aAuarpamm. Iloctpoenue rpadukoB
¢yuxmii. [logOop nmuHUM TpeH[a, pelIeHHe 3a/1a4 IPOTHO3UPOBAHUSI.

UucneHHOe pelIeHHE YpaBHEHMM C TIOMOIIbIO MoAOopa mapaMmerpa.
OnTrMu3anys Kak MOMCK HAaWIY4ILIEro pelleHHs B 3aJaHHBIX yciaoBusx. LleneBas
¢yHkuusa, orpaHuyeHus. JlokanabHple M TJIOOATBHBIA MHUHHUMYMBI LEJIEBOU
¢ynkiuy. Pemenne 3a1a4 ONTUMU3ALUEI C TIOMOIIBIO 3IEKTPOHHBIX TaOJIHII.

11 KJIACC

Teopernueckue 0CHOBbI HHPOPMATHUKH

Teopetndeckue MOAXOJbI K OIIEHKE KoOJW4YecTBa HHQOpMaIuu. 3aKoH
anutuBHOCTH MH(popmanuu. @opmyna Xaprtiau. MHpopManus U BEpOATHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTusi naHHbIX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmbl CKaTvsl JTaHHBIX C TOTEpSAMH. Y MEHbIIICHUE
rIyOuHBI KoaupoBaHus 1iBeTa. OCHOBHBIC HaeHu aroputmMoB cxatus JPEG, MP3.

CkopoCcTh Tmepenauyv JaHHBIX. 3aBUCUMOCTh BPEMEHU IE€peladyd  OT
UH(OPMAITMOHHOTO 00BhEMA JAHHBIX M XapPaKTEPUCTUK KaHaia CBs3U. [IpuduHbI
BO3HMKHOBEHHUS OMIMOOK TMpu T1epefnadye JaaHHbX. Kojapl, MO3BOSIONINE
0oOHapy>KHUBaTh W HCHPABJISATh OMIMOKH, BO3HUKAIOUIME MPU TEpeaade JTaHHBIX.
Paccrosinue Xsmmunra. Koguposanue ¢ moBropenrem 0utoB. Koasl XsMMuHra.

Cucrembl. KOMIOHEHTBI CHUCTEMBI W UX B3aumojacucTBue. CUCTEMHBIN
s dexT. Ynpapnenue kak nHGOPMAIMOHHBIN Tipotiecc. OOpaTHast CBS3b.

Mogenn u MmoaenupoBanue. Llenp moaenvpoBanusi. COOTBETCTBHE MOJAEIH
MOJIETUPYEMOMY OOBEKTY WJIM MpoIleccy, Leld MoaenupoBaHus. dopmanuzaius
MPUKIIAIHBIX 3a]1a4.

[IpencraBienne pe3yabTaTOB MOJACIUPOBAaHUS B BHUAC, YIAOOHOM IS
BOCIIPHSATHS YEJIOBEKOM. [ paduueckoe mpeAcTaBICHUE JAHHBIX (CXEMbl, TAOJIHIIHI,
rpadukn).

['padni. OcHoBHbIe TTOHSATUS. Buasl rpador. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MATpHUI], CIHCKOB CMEXKHOCTU. Perienue
AITOPUTMUYECKUX 3a/1ad, CBS3aHHBIX C aHamu3oM TrpadoB (MOCTPOCHHE
ONTHUMAJIIBHOTO TYTH MEXJIy BepummHaMu rpada, OmnpelneseHUue KOJIUYeCTBa
pPa3IMUHBIX IMyTEeH MEXJy BEpPUIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOTO

rpada).



HepeBbsi. bunapHoe nepeBo. JlepeBbsi moucka. CrocoObl 00xojlia aepena.
[IpencraBnenne apupMeTUUECKUX BBIPAKEHUN B BUJE JepeBa. JMCKpEeTHBIE UTPHI
JIByX UTPOKOB € mojHoi nunpopmanuei. [loctpoenue aepesa nepedopa BapuaHTOB,
OTNHUCAHUE CTPATETUU UTPhI B TAOJIMYHOU (PopMe. BHIMTPHINTHBIE ¥ MPOUTPHIIIHBIC
MO3ULMH. BBIMTpBIIHEIE CTpaTeruu.

CpencrBa UCKyCCTBEHHOIO MHTEIUIEKTa. CEepBUCHI MAIIMHHOTO IIEPEBOJA U
pacnio3HaBaHus yCTHOU peud. KorHUTHUBHBIE cepBUCHL. MaeHTH(UKAIMS U TTOUCK
U300paKEHU, pacro3HaBaHHE T, Camoo0byuaroiuecs CHUCTEMBL.
M CKyCCTBEHHBIM HMHTEUIEKT B KOMIIBIOTEPHBIX HUrpax. lcmoisb3oBaHue METOIOB
UCKYCCTBEHHOI'0 MHTEIUIEKTa B OOydarommx cuctemax. lMcnosnb3oBaHue MeTOA0B
HCKYCCTBEHHOT'O MHTEIJIEKTa B poOoToTexHuke. MHTepHeT Bemiei. [lepcrnekTuBbl
Pa3BUTHUSL KOMIIBIOTEPHBIX HHTEJUIEKTYAJIbHBIX CUCTEM. HelpOHHBIE CETH.

AJITOPUTMBI H IPOTPAMMHMPOBAHHE

dopmanuszanus  HOHATUSA  anropurma.  Mammnaa  TeropuHra  Kak
YHUBEpCcaJIbHAs MOAeNb BeranciieHuil. Teznc Uépua—Trropunra.

OrneHka CII0KHOCTH BBIUMCICHUN. BpeMs paGoTel 1 00BEM HCIONIB3yeMOM
naMsTH, UX 3aBUCHUMOCTb OT pa3Mepa MCXOIHbIX JaHHbIX. OueHka
ACUMIITOTUYECKOM  CIIOKHOCTH  QITOPUTMOB. AJITOPUTMBI  MTOJMHOMHUAJIBHOU
cinoxHoctH. Ilepebopubie anroputmbl. [Ilpumepsl pa3IWyHBIX —aJTOPUTMOB
penIeHuss OJHOM 3a/1aui, KOTOPbIE UMEIOT PA3JIMYHYIO CIIOKHOCTb.

[louck mpoOCTBIX 4YMCENl B 3aJaHHOM JUAIla30HE C IMOMOINBIO AJIrOpPUTMA
«pemeto DparocheHar.

MHuoropa3zpsaHbie Ueble Yucia, 3a1a4u JUIMHHOW apu(METUKH.

CnoBapu  (accollMaTUBHBIE MAaCCHUBBI, OTOOpa)KeHHs). X3UI-TaOIUIbI.
[TocTpoenue andaBUTHO-4ACTOTHOTO CJIOBApS IS 33JaHHOTO TEKCTa.

Crexu. AHanmu3 NPaBUIBHOCTH CKOOOYHOTO BbIpakKeHUs. Brrumcienue
apu(PMETUIECKOTO BBIPAKEHHUS, 3 CAHHOTO B TOCTPUKCHOMN (hopme.

Ouepenu. Mcnonb3zoBaHue ouepeau AJisi BPEMEHHOIO XPAHEHHUSI TaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIBHOIO OCTOBHOIO J€peBa
B3BEILIEHHOTO CBSI3HOTO HEOpPHEHTHpOBaHHOTO Trpada. KomnyecTBo pa3inuuHbIX
nyTel MeXIy BEpIIMHAMU OPUEHTHUPOBAHHOTO AlMKINYECKOro rpada. AIroputM
JIeUKCTpHL.

HepeBbs. Peannzanus nepeBa ¢ NOMOILIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(bunapusie) aepeBbs. llocTpoeHue nepeBa sl 3aJaHHOTO apU(PMETHYECKOTO
BBIpAKEHHUs. PeKypcuBHbIE alropuTMbl 00x01a jaepeBa. Mcronb3oBaHue cTeka U
ouepean st 00xo/a aepena.

JuHamuyeckoe NpOrpaMMHUpPOBAHME KaK METOJ PpEIIEHWS 3a1ad  C
COXPaHEHUEM NPOMEXKYTOUYHBIX PE3YyJbTATOB. 3aJauyd, pPElIaeMble C MOMOILIBIO



JUHAMUYECKOIO0 TMPOrPAMMHUPOBAHUS: BBIYMCICHUE PEKYPCUBHBIX (DYHKIIUIA,
MOACYET KOJIMYECTBA BAPUAHTOB, 33J]a4l ONTUMHU3AIUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOTrpaMMHUpOBaHUU. OOBEKTHI U
kjaccel. CBOMCTBA U MeTO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO MOJXO0JA.
WNukancynsuus, HaclieIoBaHUE, MOTUMOP(HU3M.

Cpensl ObicTpod pa3paboTku mporpamm. lIpoekTtupoBanue wuHTEpdeiica
nosib3oBarens. VICHoiib30BaHWE TOTOBBIX — YIPABISAEMBIX  3JEMEHTOB IS
NOCTpOeHUS uHTEepdeiica.

O630p  s3bIKOB  mporpammupoBanusi.  [loHsitue o  mapaaurmax
MpOrpaMMHUPOBAHUS.

HNudopmManuoHHbIE TEXHOJIOTHH

OTtanbel  KOMIIBIOTEPHO-MAaTeMaTUYECKOr0  MOJEIUPOBAHUSA: TIOCTAHOBKA
3ajaud, pa3paboOTKa  MOJEIM, TECTUPOBAHME  MOJIEIH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YyJIbTaTOB MOIECIUPOBAHUS.

Juckpetuzanusi OpU MaTEMATHYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
npoieccoB. MogenupoBanue JBWKEHHUS. MoJeaupoBaHue OHOJOTUYECKUX
cucteM. Maremarnuyeckue  MOJEIM B SKOHOMHUKE.  BbluncnurenbHble
AKCIIEPUMEHTHI C MOJIEISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTAa. MeToJ HauMEHBIINX KBaJApaToB.
OrneHka YHCJIOBBIX TAPAMETPOB MOJCIUPYEMBIX OOBEKTOB U  MPOIECCOB.
BoccranoBieHre 3aBUCUMOCTEN IO pe3yJibTaTaM SKCIEPUMEHTA.

Beposatnoctaeie  Mozenu.  Mertoasl  Monte-Kapno.  MiMurtanmnonHoe
MozenupoBaHue. CUCTEMbI MACCOBOTO OOCITYKUBAaHHUS.

Tabnuunsie (pensioHHBIC) Oa3bl MaHHBIX. Tabnmuia — mpeacTaBiIcHUE
CBeJieHUI 00 oaHOTHIHBIX oOBekTax. Ilone, 3ammch. Kmrou Tabmuiel. Pabora ¢
rotopoi 0a30il maHHBIX. 3amoyiHEHUE Oa3bl JaHHBIX. [loWCK, COpTHpOBKa U
dbunpTpanus JaHHBIX. 3aIpPOChl Ha BBIOOPKY JaHHBIX. 3alpOChl C MapaMeTpaMHu.
Brruunciisiemslie 1o B 3ampocax.

Mmuorotabmuunbie  0a3pl JaHHBIX. THIBI CBSA3€H MEXIy TaOJIUIlaMHU.
Buemmauii kmrou. LemocTHOCTS 6a3bl JaHHBIX. 3aPOChl K MHOTOTAOJIMYHBIM 0a3aM
JTAHHBIX.

NutepHer-ipuiioxkenus. [lonaTre o cepBepHON U KIIMEHTCKOM 4acTsAX CaWTa.
TexHo0rusl «KIUEHT — CepBep», €€ TOCTOMHCTBA UM HeAoCTaTKUu. OCHOBBI fA3bIKa
HTML wu xackamubix tabmury ctwieid (CSS). Crnenapun Ha s3bike JavaScript.
dopMmbl Ha BEO-CTpaHUIIE.

Pa3merienne BeO-caliToB. Yciayra XxocTuHra. 3arpy3ka ¢aijioB Ha CauT.

BBon n300pakeHUi C MCIOJIB30BAaHUEM PA3JIMYHBIX HU(POBBIX YCTPOWCTB
(madpoBeIX (hoToanmmapaTroB M MHKPOCKOIIOB, BHUICOKAMEp, CKAHEPOB M JIPYTHUX



ycTpoiicTB). ['padmueckuii pemaktop. Pazpemenne. Kanpuposanue. UcnpaBnenue
nepcnektuBbl.  ['mcrorpamma. Koppekuuss  ypoBHEW, KOppeKUWs  LBETa.
OOGecrnBeunBaHue IIBETHBIX H300pakeHuil. Perymb. PabGota ¢ obnactsamu.
OuUIbTpPHL.

MHuorocnolinble n3o0Opaxenus. TexcroBble ciou. Macka cnos. Kanausbl.
Coxpanenue BblAelieHHONH oOnactu. IloaroroBka wimrocTpauuil A BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekropuast rpaduka. Ilpumutussl. M3MeHeHue moOpsIKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpussie. @opmaThl BEKTOPHBIX
pUCYHKOB. Vcnionb30BaHue KOHTYpPOB. BekTopu3zaius pacTpOBbIX H300paKeHUH.

[IpyHOMOBI  TIOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJCIIEH.
Cerounble Mogenu. Marepuansl. MoaenupoBaHHE HWCTOYHHUKOB OCBELICHUS.
Kamepsl. ApautuBsble TexHonoruu (3D-npunrepst). IloHatne o BupTyaabHOU
PEanbHOCTH U JONIOJIHEHHOM PEAIBHOCTH.



I[INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUA IIPOITPAMMBI 110
MHO®OPMATUKE (YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O
OBILEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yibTaThl  OTPAXAlOT TOTOBHOCTh M  CIIOCOOHOCTh
oOyyJaronuxcsi pPyKOBOJCTBOBaTbCA C(POPMUPOBAHHON BHYTPEHHEW MO3UIUEN
JUYHOCTH, CHCTEMOW IEHHOCTHBIX OPUEHTAlUd, IIO3UTHBHBIX BHYTPEHHHX
yOeXaAeHU, COOTBETCTBYIOIIUX TPAJUIMOHHBIM LIEHHOCTSIM  POCCHHUCKOIO
001IeCTBa, paCUIMPEHHE KU3ZHEHHOIO OMbITA M OMbITA JESITEIILHOCTU B IpoOIiecce
peanu3auuyd  CpeACTBaMU  y4yeOHOTO TMpeJAMeTa OCHOBHBIX  HAampaBlIEHUN
BOCIIUTATEIIBHON IESTENBHOCTH.

B pesynprate wu3ydenuss WHGOPMATUKHA HA YPOBHE CpPEIHETO OOIIETOo
oOpa3oBaHus y oOyuarouierocsi OyayT cOpMHUpPOBaHbI CIEAYIOLINE JTUYHOCTHBIE
pe3yJbTaThI:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

OCO3HAHUE CBOMX KOHCTUTYIMOHHBIX MpaB M 00s3aHHOCTEH, YBa)KEHUE
3aKOHa M TPaBOIOPAIKA,  COOJIIOJIGHHE  OCHOBOIOJIATAIOIIUX  HOPM
MH(GOPMAIIMOHHOTO IIpaBa U UHPOPMALITMOHHOMN 0€3011aCHOCTH;

TOTOBHOCTh IPOTUBOCTOSATH HUIECOJIOTUM JKCTPEMHU3MA, HAMOHAIU3Ma,
KCeHO(OoOUM, AUCKPUMUHALMU 1O COLMAIBHBIM, PEIUTHO3HBIM, PACOBBIM,
HAllMOHAJIBHBIM [TPU3HAKaM B BUPTYAJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHUYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K UICTOPUYECKOMY HACIEIUI0, TOCTHKEHUSIM Poccnn
B HayKe, UCKYCCTBE, TEXHOJOTUAX, IOHUMaHUe 3HaUeHUs] THHOPMATUKU KaK HAYKU
B KU3HHU COBPEMEHHOT'O 00OIIECTBA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, 3STUYECKOTO ITOBECHMS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0O M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LEHHOCTH, B TOM YHUCJE B
ceru MHTepHeT;

4) 3¢TETH4eCKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOUIEHUWE K MHpY, BKJIIOYAas JCTETUKY HAy4YHOIO M
TEXHUYECKOTO TBOPYECTBA;

CIIOCOOHOCTh BOCHPUHHMMATh pa3JIMYHbIE BUABl HCKYCCTBa, B TOM YHUCIE
OCHOBAaHHOT'O Ha UCIOJIb30BaHNU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3u4YeCKOro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh  3J0pOBOTO M Oe3omacHoro  obpaza  KU3HH,
OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY 3JI0PDOBBIO, B TOM 4YHCIE 3a CYET



coOmrofenns TpeboBaHU OE30MACHON IKCIUTyaTallil CPEACTB HHPOPMAIIMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHMBHOW JAEATEIBHOCTM TEXHOJOIMYECKOW Y COLUAIBHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TUIAHUPOBATh U CaMOCTOSATEIBHO
BBITIOJTHATH TAKyI0 JEATEIbHOCTD;

uHTEpec K cdepaMm MTpoPecCHOHATBEHON ACSITEIBHOCTH, CBS3aHHBIM C
UH(OPMATUKON, MPOrpaMMUPOBAHUEM U HH(POPMALUOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JOCTIKCHHUSX HayKu HHGOPMATUKH M HAYYHO-TEXHHYECKOTO
nporpecca, yMEHUE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaywed mnpodeccun u
peanu30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O U CaMOOOpPA30BaHHWIO Ha
NPOTSKEHUU BCEH )KU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS:

OCO3HAHHE TI00ATBHOrO XapaKTepa JKOJIOTHYECKUX MpOoOJieM M MyTeu HX
pemieHusi, B TOM 4YHCI€ C YyYETOM BO3MOXKHOCTEH HH(OpMaAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTU;

8) HeHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH, JOCTIDKCHUSIM HAay4YHO-TEXHUYECKOIro IMporpecca U
0OIIIECTBEHHOMN MPAKTHUKH, 32 CUET MOHUMAHUS POJIU MH(DOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX MPOIECCOB U WH(GOPMAIIMOHHBIX TEXHOJOTUA B YCIOBHUSAX
uudpoBoii TpaHchopMaIii MHOTUX cdep KU3HU COBPEMEHHOIO 00I1IeCTBa;

OCO3HAHUE IIEHHOCTH HAYYHOW JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO U UCCIIEI0BATENbCKYIO AESITEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE.

B mpoiiecce JOCTMXKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOrPAMMEBI
no uHPOpPMATUKE Yy OOYYAIOIIUXCS COBEPIIEHCTBYETCS AMOIIMOHAIBHBIN
WHTEJUIEKT, Mpeoiararonui copMupoBaHHOCTb:

CaMOPETYJIUPOBAHUS, BKJIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aIanTUPOBATBCS K
HIMOIMOHATLHBIM U3MEHEHUSIM U TPOSIBIISITh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOIICH CTPEMIICHUE K JOCTIKCHUIO 1IEJIU U
yCIexy, ONTHUMHU3M, WHUIIMATUBHOCTb, YMEHHUE JEWCTBOBATh, MCXOJS M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIIBHOE COCTOSIHUE
JIPYTUX, YYUTBHIBaTh €r0 MPU OCYIIECTBICHUM KOMMYHHUKAIUHM, CIIOCOOHOCTH K
COYYBCTBHUIO U COTIEPE)KUBAHUIO;

COIMAIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C APYTUMH JIFOJIbMU, 3a00TUTHCS, MPOSBIISITH UHTEPEC U pa3peliaTh KOHQIUKTHI.



METAIIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe wu3ydeHuss HMHPOPMATHKM Ha YypPOBHE CPEAHETO OOIIEro
oOpazoBanusi y oOywatomerocss OyayT cGhOpMHUpPOBaHBI MeTalmpeIMETHBIC
pe3yabTaThl, OTPAXXCHHBIE B YHHUBEPCAJIbHBIX Y4YEOHBIX NEHCTBHUSAX, a UMEHHO —
[O3HaBaTelIbHbIE YHUBEpCaJbHbIE YyueOHbIE JEWUCTBUSA, KOMMYHUKATHBHbIE
yHHUBEpCalibHble y4yeOHbIe [IE€HCTBHSA, PEryJIsSTHUBHBIE YHUBEpCaJbHbIE Yy4yeOHBIC
JCHCTBYSI, COBMECTHAS I€ATEIHHOCTb.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS

1) 0a30BbIe JJOrUYecCKHe AeHCTBHS:

CaMOCTOSITETLHO  (OpMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBINM MNpPU3HAK WM OCHOBAHUS [JIs CpaBHEHHS,
KJaccuuKauyu U 0000IICHHS;

OMPENEeNATh IEJIU JeSITeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHKCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U IIPOTHBOPEUHS B pACCMATPUBAECMBIX SIBJICHUSX;

pa3pabarpiBaTh IUIaH PEIICHHUS MPOOJIEMBbI ¢ YU4ETOM aHAIM3a HUMCEIOITUXCS
MaTepHalibHBIX U HEMaTepUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JICSITEIHHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
1EeJISIM, OIIEHUBATh PUCKU MOCIIEICTBUIN AESTEIbHOCTH;

KOOPJAWMHUPOBAaTh H  BBHIOJHATH pabOTy B YCIOBHAX  peajbHOTIO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIIICHHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHUE AeiCTBUS:

BJIaJICTh HABBIKAMU YYEOHO-HCCIIEIOBATEILCKON U TPOCKTHOM JIESITEIIbHOCTH,
HaBbIKAMU  pa3pelieHusi MOpoOjeM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TTOMCKY METOJIOB PEIIeHUs MPAKTUYECKUX 3aj1a4, TPUMEHCHHUIO
Pa3JIMYHBIX METOJOB MO3HAHMS;

OCYILECTBJISITh Pa3IMYHbIE BHJBl JIEATCIIBHOCTH TIO TOJYYEHHUIO HOBOTO
3HAHUSA, €ro HMHTEPIpPETAuH, NPeoOpa3oBaHUI0 M NPHUMEHEHHUIO B PA3IUYHBIX
y4eOHBIX CHUTyalMsiX, B TOM YHCJIE€ TPH CO3JaHUU YYEOHBIX U COIMATBHBIX
MIPOCKTOB;

dbopMupoOBaTh Hay4YHBIN THUIT MBIIIUICHUS, BJIaJIeTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOYEBBIMU TTOHITUSIMHU U METOAaMU,

CTaBUTh H (OPMYJIHPOBATh COOCTBEHHBIC 3aJa4¥l B 00pa30BaTEIbHOU
JESATeIbHOCTH U )KU3HCHHBIX CUTYAaIUsX;



BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M W AaKTyaJIU3UpOBATH 3ajiauy,
BBIIBUTATh THUNOTE3y €€ pelIeHUs, HaXOIUTh apTYMEHTHI IJIsl JI0Ka3aTelIbhCTBA
CBOUX YTBEP)KICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh IIOJIYYCHHbIE B XOJE pEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTHYECKHU OIIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYAITUsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;

OCYUIIECTBIISAThH IEJICHANIPABICHHBIA MOUCK TEPEHOCca CPEJCTB U CIOCOOOB
nerlcTBUS B MPOGECCHOHAIBHYIO CPEIY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATENIBbHYIO M MPAKTUYECKYIO OOJacTH
KUZHEACATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC HJIEH, MpeJiaraTb OpUTrMHAIbHBIE MOJXOJbl U PEIICHHUS,
CTaBUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIIUE aTbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ ungopmanmeii:

BJIAJICTh HaBBIKAMU MOJyYEHUS WHOOPMAIIUU U3 UCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOATENIbHO  OCYHIIECTBJISTH  TMOWUCK,  aHallM3, CHUCTEMAaTU3aluio |
WHTEpIIpeTalui0 HHOOPMALMK Pa3TUYHBIX BUJIOB U (JOPM MPE/ICTABICHUS;

co3JaBaTh TEKCThl B pa3lWyHbIX ¢opmaTax ¢ y4YETOM Ha3HAUYCHUS
uH(poOpMalMM U  1EJIEeBOM  ayJuTOpUH, BBIOMpas ONTUMAIBHYIO  (OopMy
MIPE/ICTAaBIICHUS U BU3yallU3alliy;

OLICHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh MHGPOpPMAIMK, €€ COOTBETCTBHE
MIPaBOBBIM U MOPAJIbHO-ITHYECKUM HOPMaM;

UCIIONB30BaTh  CPEACTBA HMHQPOPMAIIMOHHBIX U  KOMMYHUKAI[MOHHBIX
TEXHOJIOTUN B PEUICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3a71a9 ¢ COOIOJICHHEM TpeOOBaHUN SPrOHOMHMKH, TEXHHUKH OE30IMacHOCTH,
TUTHEHBI, pecypcocOepexeHusi, TMPaBOBBIX M OJTUYECKHUX HOPM, HOpPM
uH(OPMAIMOHHON 6€301TaCHOCTH;

BIIQJICTh ~ HABBIKAMU  pAacloO3HABaHWS W 3alUThl  WHOOpPMAaIUH,
MH(pOpPMALIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

KOMMYHI/IKaTHBHLIe YHUBEPCAJIbHbIC yqeﬁnme JeHCTBHUSA

1) o0menme:

OCYIICCTBIIATH KOMMYHHUKAIIMH BO BCeX cepax KU3HH;

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBa OOIIEHWS, IMOHWMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, PACTO3HABaTh MPEANOCHUIKH KOH(MIWUKTHBIX CHUTyaIllud |
CMSATYATh KOH(JIUKTHI,

BIAJCTh  Pa3IUYHBIMH  CIOCOOaMM  OOIICHWUS ©  B3aUMOJACHCTBUA,
apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMAT4aTh KOH()JIUKTHBIC CUTYAIIHH;



Pa3sBEPHYTO U JIOTUYHO M3JaraTb CBOK0 TOUYKY 3PEHMUS C MCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MMOHUMAaTh U MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAIbHOU
paboThI;

BEIOWPATh TEMATHKy M METOJBI COBMECTHBIX NEUCTBHMA C Yd4E€TOM OOIMUX
MHTEPECOB U BO3MOXHOCTEN KXKJAOTO WICHA KOJJIEKTHBA;

MPUHUMATh 1EJIHM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAUHUPOBATh JEUCTBUSA MO HUX JOCTHUKECHHUIO: COCTABJIATH IUJIaH JICHMCTBUM,
pacrpenensaTh pojid C Y4E€TOM MHEHUM YYaCTHUKOB, OOCYXJAaTh pe3yJbTaThl
COBMECTHOU paboTHhI;

OIICHMBAaTh KAa4eCTBO CBOEr0 BKJIaJa M Ka)JIOr0 YYaCTHHKA KOMaHIbl B
00U pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUIM;

npeajaraTb HOBBIE MPOEKTHI, OIECHMBATh WJAEU C TO3WIMA HOBU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETHMYECKOE TOBEICHUE B PA3JIMUYHBIX
CUTYaIIUSX, IPOSBIISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryisiTuBHbIE YHUBePCAJIbHbIE YUeOHbIE eiiCTBUSA

1) camoopranusauus:

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATENIBHYIO NIESITEIbHOCTD, BBISBIATH
po0IeMBbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4ud B 00pa30BaTEIbHOMN
NEATEIIbHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO ~ COCTABJISITH IUIAH  pPEIICHUS NpodsieMbl € YUYETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUI;

JIeaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLICHUBAThH MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW JPYIAUIUU B
pa3HbIX 00JIaCTAX 3HAHWN, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHB.

2) CAMOKOHTPO.Ib:

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BIAJCTh HABBIKAMHM  TIO3HABATENBHON  pediekcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JEWCTBUM U MBICIUTEIbHBIX MPOILECCOB, HMX PE3YJIbTaTOB W



OCHOBaHMH, MCIOJIb30BaTh MPUEMBI pedIeKCUU NI OIEHKW CUTyalluu, BBIOOpa
BEPHOI'O PELICHUS;

OLICHMBATh PUCKHU M CBOEBPEMEHHO NMPUHUMATD PEIICHUS 0 UX CHIKEHHUIO;

NPUHUMATh MOTHBBI W apryMEHTbl JPYTUX NPU aHalIu3e pe3yJbTaToB
NEeATEeIbHOCTH.

3) npuHATHS ce0sl M IPYTUX:

MPUHUMATh ce0sl, MTOHUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA,;

OpUHUMATh MOTHUBBI W apryMEHTBhl JPYrUX IMpU aHallM3e pe3yJIbTaToB
NEeATEeIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JIPYTHX HA OLIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUU JPYTOTO YEIOBEKA.

HPEIMETHBIE PE3YJIBTATHBI

B mnpouecce nzyuenuss kypca uHPOpMATUKH YIriyOJn€HHOro ypoBHS 6 10
Knacce oOydarouuMmMucs OyIyT  JIOCTUTHYTHI — CIEAYIOIIME  MPEAMETHBIC
pE3yNbTATHI:

BJaJICHUE TMPEICTaBICHUSIMH O pojid WHGOPMAllMM U CBA3aHHBIX C HEH
IIPOIICCCOB B IMPHUPOJE, TEXHUKE MU OOIIECTBE, MOHATHUAMH «HH(POPMAIUIY,
«MH()OPMALIMOHHBIA ~ TpPOLECC»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucteMHbId A hexT», «MHPOPMAIIMOHHAS] CUCTEMAaY, KCUCTEMA YIIPaBJICHUSY;

BJIAJCHUE METOJAMHM IOMCKa HH(popManuu B ceTh HHTepHEeT, yMmeHHe
KPUTHUYECKU OIICHUBATh UH(OPMALINIO, TOIYyYeHHYI0 U3 ceTH HTepHeT;

YMEHHME XapaKTepu30BaThb OOJbIINE JAaHHbIE, MPUBOJAUTH IPHUMEpPHI
UCTOYHUKOB HMX TIOJyYEHHs] M  HAMNpaBlIEHUS HUCIONb30BAaHUSA, YMEHUE
KJ1acCu(UIMPOBATh OCHOBHBIE 3a/layd aHalu3a JaHHBIX (IIPOTHO3UPOBAHUE,
KJaccuukanus, KJIacTepU3alus, aHaIu3 OTKJIOHEHUN), NOHUMATh
NOCJIEOBATENIBHOCTD PEIIEHUS 3a7a4 aHaJIn3a JaHHBIX: cOOp NEPBUYHBIX JaHHBIX,
OYMCTKAa M OIIEHKa KadecTBa JAaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YyaIU3allus JAHHBIX, MHTEPIPETALMS Pe3yIbTaTOB;

NOHUMAHUE OCHOBHBIX NPHUHIIMIIOB YCTPOMCTBA U (PYHKUMOHUPOBAHUS
COBPEMEHHBIX CTALMOHAPHBIX U MOOWJIBHBIX KOMIBIOTEPOB, TEHACHIIMIA Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHI;

BJa/ICHUE HaBbIKaMU pabOThl C ONEPALMOHHBIMU CHCTEMaMH, OCHOBHBIMU
BUJAMU TPOTrpaMMHOr0O oOecredeHus: JJisd pelleHus Y4YeOHbIX 3a7ad [0
BBIOpPAHHOM crienuanu3aluu;

HaJIM4YKE MPEACTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIIMIIAX OPTaHU3ALNUN U (YHKIIMOHUPOBAHUS KOMITbIOTEPHBIX
ceredf, 00 OOWIMX MNPUHIHUIAX Pa3padOTKU U (YHKIHMOHUPOBAHUS HHTEPHET-
IIPUIIOKEHNM;



NOHMMaHHE Yrpo3 HWHGPOPMAIMOHHON O0€30MmacHOCTH, HCIIOJIb30BAHUE
METOJJOB M CpPEICTB MPOTUBOACUCTBUA 3TUM yrpo3aMm, COOJIOJIGHHE Mep
0€30MacHOCTH, MPEJOTBPAIIAIOIINX HE3AKOHHOE PaCIpOCTpaHEHUE MEPCOHAIBHBIX
JAHHBIX, COOJIIOIEHNE TPEOOBAaHUM TEXHUKU O€30MaCHOCTU U TUTHEHBI pU padoTe
C KOMIThIOTEPAMH U IPYTHUMH KOMIIOHCHTaMH ITU(DPOBOTO OKPYKCHHSI, TOHUMaHUE
MIPABOBBIX OCHOB WCIOJB30BaHUS KOMIBIOTEPHBIX MpOTrpaMM, 0a3 MaHHBIX U
pabotsl B cetu HTEpHET;

MOHMMAHUE OCHOBHBIX TMPUHIMUIIOB JUCKPETU3ALMKU PA3TUYHBIX BHUIOB
uHpopMalMK, YyMEHHE ONpeaAeysITh HUHPOPMAIMOHHBIH O0BEM TEKCTOBBIX,
rpauUecKuX M 3BYKOBBIX JaHHBIX TMPHU 3aJaHHBIX MMapaMeTpax JUCKPETH3aIluH,
yMEHUE OIpEACNATh CPEIHIOI0 CKOPOCTh TIEpeladd JIaHHBIX, OIICHUBATH
W3MCHEHHE BPEMEHU IMepefayd NpU HM3MEHEHHH HWH(GOPMAIIMOHHOTO 00bhEMa
JAHHBIX U XapaKTePUCTUK KaHaja CBS3H;

yYMEHHUE HCIOJb30BaTh MPHU PEIICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alUCU
YHUCEJl, AITOPUTMA MMOCTPOCHHUS 3aIMCH YUCIa B MIO3UIIMOHHON CUCTEME CUUCIIECHUS
C 3aJ]laHHBIM OCHOBAHWEM M MOCTPOCHMS YHUCIA MO CTPOKE, COJIEPIKAICH 3aIucCh
ATOr0 YHWCIa B TO3UIHUOHHON CHCTEME CUMCIEHHS C 3aJaHHBIM OCHOBAHHUEM,
YMEHUE BBIMOJIHATE apU(PMETHUYCCKUE OIepalid B TO3UIMOHHBIX CHCTEMax
CUHCTICHHUS;

YMEHHUE BBITIONHATH MPeoOpa3oBaHUs JIOTUYECKUX BBIPAKCHHUMA, HCIIONIB3YS
3aKOHBI aiareOphl JIOTUKH, YMEHHUE CTPOUTH JIOTHYECKOE BBIPAKEHUE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAJIbHBIX (pOpMax MO 3aJaHHOU Tabiuie
UCTUHHOCTH, HUCCJEeN0BaTh OOJACTh MCTHUHHOCTU BBICKA3bIBAHMSI, COJEPIKAIIETO
NIepeMEHHBIC, PEIIaTh HECIOKHBIC JIOTHIECKUE YPABHCHUS M CHCTEMbBI ypaBHEHU;

MOHMMaHUE 0a30BBIX QITOPUTMOB OOpPAaOOTKM YHCIOBOM H TEKCTOBOM
uHdopMaIu (3amuch Yucea B MO3UIIMOHHON CHUCTEME CUUCIICHHS, HaXOXICHHUE
BCEX MPOCTHIX YUCEN B 33J]JaHHOM JHana3oHe, 00pad0oTKa MHOTOPA3PSIHBIX IETBIX
YKCEJI, aHAJIN3 CUMBOJIBHBIX CTPOK M JIPYTHX), AJITOPUTMOB TTOMCKA U COPTUPOBKH,
YMEHHUE ONpPENENsATh CI0XKHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX aJTOPUTMOB
(cyMMHpOBaHWE JJIEMEHTOB MAacCHBAa, COPTHPOBKAa MAacCHBa, MEpeOOpHBIC
QJITOPUTMBI, TBOMYHBIA TOWCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIOKHOCTH JIJIsl PEIlIeHUs OJHOM 3a/1a4u;

BJIAJICHUC YHUBEPCAIbHBIM SI3BIKOM IPOTPAMMHUPOBAHUS BBICOKOTO YPOBHSI
(Python, Java, C++, C#), npeacraBieHusMH O Oa30BBIX THIIAX JAHHBIX M
CTPYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIC  YIIPABIISIONINE
KOHCTPYKIIMU, YMEHHUE OCYIIECTBISATh AaHAIW3 MPEAJTOKEHHOW MPOTPAMMBI:
OTIPEJICNATh PE3YIbTaThl PaOOTHI MPOTPAMMBI NPHU 3aJaHHBIX MCXOJHBIX JaHHBIX,
OTIpeIeNATh, TPHU KAaKUX HCXOJHBIX JTaHHBIX BO3MOXXHO ITOYYEHUE YKa3aHHBIX



pE3yNbTAaTOB, BBISBIATH JAaHHBIC, KOTOPHIE MOTYT MPHUBECTH K OIMMUOKE B padboTe
mporpamMmbl, GOPMYIUPOBATH MPEIOKEHHUS M0 YIYUIIEHUIO POTPAMMHOTO KOJIa;

YMEHUE CO3/1aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPAIIMOHHBIE MaTepPHAIIbl C UCIIOIB30BAHUEM BO3ZMOKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB M 0OJIAYHBIX CEPBHUCOB;

YMEHUE UCIOJIB30BATh AJICKTPOHHBIE TAaOIUIIBI I aHAIU3a, MPEACTABICHUS
U 0o0paboTku  AaHHBIX  (BKJIIOYAash  BBIYMCICHHUE  CYMMBI,  CPEIHETO
apu(QMETUYECKOr0, HauOOJIBIIET0O W  HAUMEHBIIEr0 3HAYCHHWM, pEIIeHHe
ypaBHEHUH, BHIOOp ONTHMAIBHOTO pPEIICHUS, MOAOOp JWMHHHM TPEHIA, pPEIICHHE
3a/1ad MPOTHO3UPOBAHUA).

B mporecce u3yuenus kypca WHGOPMATUKU YriyOnéHHOTO ypoBHS 6 11
Knacce oOydarommuMmucs OyIyT  JOCTUTHYTHI — CICAYIOIIHE  MPEAMETHBIC
pe3ybTaThI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOMBI, JIOMYCKAIOIINEe OJHO3HAYHOE
JEKOJIMpOBaHNE COOOIIeHUN (MpePUKCHBIE KOJBI), HCIOIB30BaTh MPOCTEUIINE
KOJIbI, KOTOPBIE MO3BOJISIOT OOHAPYKUBATh U MCIPABIIATH OIMIMOKK TP TIepenaye
JAHHBIX, CTPOUTH KOJ, 00ECIEUMBAIONINI HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOINEHHUsI TMPH HU3BECTHON YacTOTe CHMBOJIOB, TOSCHATH MPUHIUIIBI
pabOTHI MPOCTHIX AJITOPUTMOB CIKATHS JTAHHBIX;

YMEHHE peliaTh alTOPUTMHYECKUE 3aJaud, CBSI3aHHBIE C aHATU30M TrpadoB
(3a7a4M  TOCTPOCHHS ONTHUMAIBHOTO TyTH MEXAy BepimmHaMu rpada,
OompeNeNeHus]  KOJWYEeCTBAa  pazlMYHBIX  MyTed  MEXIy  BepIIMHAMU
OpHUEHTHPOBAHHOTO AIMKINYECKOro Trpada), yMEHUE HCIIONB30BaTh JIEPEBbs MPHU
aHaM3e W TIOCTPOGHWH KOJOB U JJS TPEACTABICHUSA apUPMETHUYECKUX
BBIPKEHUM, TIPU PEIICHUN 3a]1a4 MTOMCKA U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33J]aHHOMY QJITOPUTMY, pa3padaThiBaTh 1 0OOCHOBBIBATH BBHIUTPHIIITHYIO
CTPATETHUIO UTPHI;

yMEHHE pa3padaTbiBaTh W pEANM30BBHIBATH B BHUAEC TNporpamMMm 0Oa3oBbIC
QITOPUTMBI, YMEHHE WCIIOJIB30BaTh B MpOrpamMMax JaHHBIE PAa3JIUYHBIX THIIOB C
y4€TOM OTPAaHMYCHHUIA Ha JUAINa30H WX BO3MOKHBIX 3HAYCHHUH, MPUMEHSTH MPU
PEIICHUH 3a/1ay CTPYKTYPhI JaHHBIX (CIUCKH, CIOBAPH, CTEKH, OUEPE/IH, IEPEBDS),
UCTIONB30BaTh 0a30BBIE OMEpaliil CO CTPYKTypaMH JaHHBIX, TNPUMEHSTh
CTaHJIaPTHBIE M COOCTBEHHBIE TIOJMPOTPaMMBI Il OOPaOOTKH YHCIOBBIX JTAHHBIX
U CHUMBOJIBHBIX CTPOK, MCHOJB30BaTh MPH pPa3pabOTKe MporpamMM OUOIMOTEKH
MOANPOTPaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPENICTB Cpe/bl pa3pabOTKH, YMEHHE HUCTIOIB30BaTh CPEJCTBA OTIIAJIKH MPOTPaMM B
cpeJie mporpaMMUpPOBaHUs, YMEHHE TOKYMEHTHPOBATh IPOTPAMMBI;

yMEHUE CO37aBaTh BEO-CTPAHMIIBL;



BJa/ICHUE OCHOBHBIMH CBEACHMSIMH O 0a3zax MJaHHBIX, WX CTPYKTYpE,
CpeICTBaxX CO3JaHMsI W pabOThl C HUMH, YMEHHE HCIIOJIb30BAaTh TaOJIUYHbIC
(pensimonHbIe) 0a3bl JaHHBIX (COCTABIATH 3alpOChl B 0a3ax JaHHBIX, BHIOJIHATH
COPTUPOBKY M IOWCK 3amuceil B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3zy
JIAaHHBIX) U CIIPABOYHBIE CHCTEMBI;

YMEHHE MCIOJB30BaTh KOMIBIOTEPHO-MATEMaTHYECKUE MOJCIHN JIsl aHaIu3a
OOBEKTOB M MpPOLECCOB: (OPMYJIHUPOBATH IEb MOAEIUPOBAHUS, BBIMNOIHATH
aHaJIM3 pe3yNbTaTOB, IIOJIYYEHHBIX B XOJE€ MOJEIMPOBAHUS, OICHUBATH
COOTBETCTBUE MOJEIH MOJEIHPYEMOMY OOBEKTY WU IPOLECCY, MPEACTaBIATH
pe3yabTaThl MOJICTUPOBAHUS B HATJISITHOM BUJIC,

YMEHHE OpraHU30BBIBATH JIMYHOE HH(OPMALMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3UYHBIX CPEACTB LHU(PPOBBIX TEXHOJOTUN, NOHUMAaHHE
BO3MOXHOCTEH IM(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYT, HH(POBBIX
00pa3oBaTeNbHbIX CEPBUCOB;

MOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB PabOThI, BO3MOKHOCTEH U OTpaHUYCHUS
IPUMEHEHUSI TEXHOJOTUH HCKYCCTBEHHOI'O MHTEJUIEKTa B PA3IMYHBIX 00JaCTSIX,
HaJIM4YKMe TMPEJCTaBICHU O Kpyre pemlaeMblX 3aJad MalIMHHOTO OO0y4YeHHS
(pacnio3HaBaHMsl, KJIaCCH(PHUKAIMU U MPOTHO3UPOBAHUS) HAIHUYUE TMPEACTABICHHMA
00  WCTHONB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHMA B PA3IUYHBIX
npodeccHOoHaNBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

HanmeHoBaHMe pa3/ie/ioB U TeM
NPOrpamMMbl

Paznea 1. [lu¢gpoBasi rpaMOTHOCTH

11

1.2
1.3
1.4

Kommnsrorep - yHuBEpCaabHOE YCTPOUCTBO
00pabOTKH JTaHHBIX

[Iporpammuoe obecnieueHue
KommnsrorepHsie cetn

WNndopmannonnas 6€30macHOCTb

Uroro no pazgeny

Paspnen 2. Teopernueckue 0CHOBbI HH(OPMATHKH

2.1

2.2
2.3

[IpencraBnenune nupopmanyu B
KOMIIbIOTEpE

OCHOBBI aNreOpsl JIOTUKU

Kowmmerotrepnas apudmernka

Hroro no paszneny

Pa3nes 3. AnropuT™Mbl M NIporpaMMHpoOBaHHe

3.1
3.2
3.3

3.4

BBenenue B mporpaMmMupoBaHKe
BcrnoMorarenbHbIe aaropuTMbl
YuciaeHHble METOEI

AAropuT™MbI 00pabOTKH CUMBOJIBHBIX
TAaHHBIX

Koan4yecTBo 4acoB

KonrpoJunubie
Bcero P
padoThbI

24

19

14

40

16

DJIEKTPOHHBIE
(uudposbie)
IIpakTHyeckue
oOpa3oBaTe/ibHbIE
padoThI
pecypcsbl
2
2
1
0.5
1



3.5 Anroput™bl 06pabOTKH MacCHBOB
Uroro no pazgeny

Paznen 4. UndopmManmoHHbIe TEXHOJIOTUH
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB

4.2 AHann3 JaHHbIX
Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

10 3.5
44
2.5
3
14
14
136 0 21.5



11 KITACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/

Pa3nea 1. Teopernueckne 0CHOBbI HH(POPMATHKH

WNudopmanus u uHGopMaioHHbIe
IPOLIECCHI

11

1.2 MopenupoBanue
Uroro no pazgeny

Pa3nes 2. AnropuT™Mbl M NIpOorpaMMHpOBaHHe
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne

wn Tema ypoka

TpeboBaHMs TEXHUKH OE€30IIACHOCTH U
TMTUEHbI U paboTe ¢ KOMIIBIOTEPaMU U
JIPyTUMHU KOMIIOHEHTaMH U(PPOBOTO
OKPYKEHUS

[IpuHUMIIBI pabOTHI KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TTIOMOIIBIO IIHH.
KoHTpoiieps! BHEIIHUX yCTPONCTB

ABTOMAaTUYECKOE BBITTOJIHEHUE MPOTPaMMBbl
IIPOLIECCOPOM

OnepatuBHasi, HOCTOSIHHAS 1
JONTOBpeMeHHasl maMaTh. KoHTpoIiepbl
BHEIIHUX YCTPOMCTB. [IpsimMoit qoctyn K
MaMsTH

COBpeMeHHBIe KOMIIBIOTCPHBIC
TEXHOJIOTHH

IIporpammuoe obecrieueHue
KOMIIBIOTEPOB, KOMITBIOTEPHBIX CHCTEM H
MOOMJIBHBIX YCTPOHCTB

CucremHoe MMporpaMMHOC obOecIeyeHue.
OHepaI_II/IOHHBIC CHCTCMBI

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThbI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJICKTPOHHBIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl
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11

12

13

14

15

16

17

18

19

20

21

Yrunutel. [IpaiBepsl yCTPOUCTB.
[TapamiensHOE IPOrpaMMHUPOBAHUE

NucTammsauus 1 JeMHCTAIUTSIHUS
MPOrPaMMHOTO OO0eCTIeUeHus

®daiinoBbie cuctembl. [IpuHIUIIBL
pa3MenIeHusl 1 IMEHOBaHUS (HaiiioB B
noJiroBpeMeHHoM mamsaTu. [1laGmonsr mys
omucaHus Tpyni GhanaoB

3akoHoaarenbcTBO Poccuiickoit
®enepalyu B 00J1aCTH IPOrPaMMHOIO
oOecrieueHns U JaHHBIX

[TpuHIHITE TOCTPOCHUS U ammapaTHbIS
KOMITOHCHTHI KOMITBIOTEPHBIX CETEH.
CereBble IPOTOKOJIBI

Cetp UHTEpHET

Pasgenenne IP-cetu Ha moacetH ¢
IIOMOIIBIO MAaCOK ITOACETEN

CereBoe aIMUHUCTPUPOBAHUE

Bune! nestenbHocT B cetu IHTEpHET.
Cepsucel HTEepHETa. ['OCy1apcTBEHHBIE
ANEKTPOHHBIE CEPBUCHI U YCITYTH
Nudopmanmonnas 6€301macHOCTh
BpenonocHsle nporpaMmmHoe obecredeHne
1 METO/1bl OOpPBHOBI ¢ HUM

[IpakTuueckas pabora 1o Teme

" AHTUBHUPYCHBIE IPOTPaMMBbI"
Opranuzanys JUYHOTO apXuBa
nHpopmanuu. PezepBHoe KonupoBaHue.
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25

26

27

28

29

30

31

32

[TaposibHas 3amuTa apxuBa
[[IndpoBanue naHHBIX

Anroputm mmdposanus RSA.
Creranorpadus

[IpakTuyeckas paborta o Teme
"[u¢ppoBanue JaHHbIX"

WNudbopmanus, 1aHHBIC W 3HAHUS.
WNudopmanmoHHbIe TPOIECCHl B TPUPO/IE,
TEXHUKE ¥ 00IIeCTBE

HenpepbiBHBIC U TUCKPETHBIC BETUYUHBI U
curHaiabl. Heo0X0MMoCTh AUCKPETH3AINH
nH(pOpMAIIHNHY, TIPETHA3HAYCHHOH JIJIS
XpaHEeHUS, TIepeiadu U 00paboTKH B
IUQPPOBBIX CUCTEMAX

JIBon4HOE KOIMpoBaHue. PaBHOMEpHBIE U
HepaBHOMEpHbIE KO/bl. JlekoanpoBaHue
COOOIIEHHH, 3alIUCAHHBIX C IIOMOIIBIO
HEPABHOMEPHBIX KOJIOB

VYcnosue @ano. [Toctpoenne 01HO3HAYHO
JIEKOTUPYEMBIX KOJIOB C TIOMOIIBIO IepeBa.
I'pad An. A. Mapkosa

Enununs! u3smMepeHust KoJauyecTBa
nHpopmanuu. AnpaBUTHBIA MOIXOI K
OLIEHKE KOJIMYeCcTBa HH(OPMAIIH
CucTeMbl cUMCICHUS

[TepeBoa uncen U3 OAHON CUCTEMBI
CUHCIICHUS B IPYTYIO

I[BOI/I‘-IHa}I, BOCbMCpHUYHAA U



33

34

35

36

37
38
39

40

41

42

43

meCTHaAUATCpUIHasA CUCTCMbI CHUCIICHUA,
CBs3b MCXKY HUMU

I[BOI/I‘IHaH, BOCBMCpHUYHAA U
MeCTHAAUATCpUIHasA CUCTEMbI CHUCIICHUA,
CBs3b MCXKY HUMU

JIBon4Has1, BOCbMEPHUYHAS U
HIecTHauaTepuyHasi CHCTEMbI CUUCIICHUS,
CBSI3b MEXKIY HUMU

Apudmernueckue ornepanuu B
TMO3UIIMOHHBIX CHCTEMaX CUUCIICHUS

TpOI/I‘lHaH YpaBHOBCHICHHAsA CUCTCMaA
CUHUCJICHUA

JIBOMYHO-J€CATUYHAS CUCTEMA CUMCIICHUS
KonupoBanue TekCTOB
PactpoBoe konupoBaHue n300paxeHui

[IpakTudeckas paborta 1o Teme

" luckperusaius rpapuaeckon
nHpopmanun"

IIBeToBBIe MOIETHN. BEkTOpHOE
KoaupoBanue. @opmatsl (haitiios.
Tpéxmepnas rpaduka. @pakranbHas
rpaduxa

Koauposanue 3Byka. OneHka
MH(POPMAIIMOHHOTO 00bEMA 3BYKOBBIX
JAHHBIX TP 33/IaHHBIX YacTOTE
JUCKPETU3ALMH U Pa3psIIHOCTH
KOJMPOBaHUS

[IpakTudeckas pabora o Teme



44

45

46

47

48

49

50

51

52

53

54

" JluckpeTH3anus 3ByKoBoi HHpopManuu"
OCHOBBI aNITeOPHI JIOTUKH

Jlormaeckue onepanuu. Taomuirbt
HUCTUHHOCTHU

Jlornueckue BBIPpAXKCHUA. Jlornueckue
TOXKIACCTBA. Z[OK@.?»&TGJ'IBCTBO JOTHUYCCKHUX
TOXKICCTB C IIOMOIIBIO Ta6HI/II_[ HCTHUHHOCTHU

[IpakTuueckas pabora 1o Teme
«ITocTpoenue u ananu3 TadIHIl
HMCTUHHOCTHU B TAOJUYHOM MPOIIECCOPEr

Jlormueckme Ooncpanru U orecpanun HaJg
MHOXKECTBaAaMH

Jlornueckue Oonecpanru U onecpanuu HaJ
MHOXKECCTBaAaMH

3aK0HBI anre6pbl JIOTHKH. DKBUBaJICHTHEIC
Hpeo6pa30BaH1/1;1 JOTHYCCKHUX BLIpa)KeHI/Iﬁ

Jlornueckne YpPaBHCHUA U CUCTEMBI
YpaBHEHUI

Jlornuyeckue QyHKIMH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JJOTMUECKHUX
(YHKIMNA OT KOTUYECTBA apTyMEHTOB.
[TonHbIe cucTeMBbl TOTHYECKUX (QYHKIUI

Kanonnyeckue (hopMbl TOrHYECKHX
BbIpakeHUI. COBEpIICHHbIE
JU3BIOHKTUBHBIC U KOHBIOHKTUBHBIE
HOpMaJbHbIE (POPMBI, ATITOPUTMBI UX
MIOCTPOEHHUS 110 TaOIHIIE HCTUHHOCTU

Jlorndeckue 3J1eMEeHTHL B COCTaBe
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56

S7

58

59

60

61

62

63

64

KOMIIBIOTEpA

Tpurrep. Cymmarop. MHoropaspsigHbIil
CyMMAaTop

[TocTpoeHne cxem Ha JTOTHYECKUX
3JIeMEHTax. 3aluch JOTUYECKOTO
BBIPA)KEHUS 110 JIOTHYECKOU CXeMe

MukpocxeMbl U TEXHOJIOTHS UX
IIPOU3BOJICTBA

[IpencraBneHue LeIbIX YKUCEN B TaMATH
KoMIbroTepa. OTpaHUYEHHOCTh IMana3oHa
yuces NpyU OTPaHUYEHUN KOJIUYECTBa
paspsaos. [lepenonnenue paspsaHoit
CETKH

be33HakoBbIE ¥ 3HAKOBBIE JAHHBIE.
3HaKOBBIN OWT. [IBONYHBIH
JOTIOJTHUTENBHBIN KOJI OTPULIATENIbHBIX
qucen

[ToOuToBbIe JTOTHUECKHE OTIEpaIUH.
Jlornueckwuii, apuMeTHUCCKUN 1
UUKJIMYECKUHN CABUTH

udpoBanue ¢ TOMOIIbIO TOOUTOBOI
onepauuu «uckmoyvaroniee NJIN»
[IpencraBnenue u XpaHeHue B MaMsITH
KOMIThIOTEpa BEIIECTBEHHBIX YUCET
BrinonHenue onepanuii ¢ BEECTBEHHBIMU
YHClIaMH1, HAKOTIJICHUE OITHOOK MpH
BBIYUCIICHUSX

[IpakTuueckas padbora no teme «M3yuenue
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66

67

68

69

70
71
72
73
74

75

76

77

78

nopaspsAAHOro MallIMHHOT'O NPCACTABIICHUS
OECIbIX U BCIICCTBCHHBIX YUCCII»

AHanu3 anropuTMOoB

Oransl pelIeHus 3a1a4 Ha KOMIIBIOTEPE.
HNHcTpymeHTanbHBIE CPEACTBA!
TPAHCIATOP, OTJIATUUK, TPOPUIUPOBILUK

Cpena nporpammupoBanust. Komnumsiust
U MHTEPIIPETALUs IPOrPaMM.
Bupryansueie mamnnbl. THTErpipoBanHas
cpena pa3paboTKu

MeTtob1 0TJIaKK IPOrpPaMM

Turmsl IEpEeMEHHBIX B S3BIKE
MIPOrpPaMMHUPOBAHUS

OO0paboTka [ebIX Ynce

O6paboTKa BEIIECTBEHHBIX YUCEI
CryualiHble U TICEBAOCTyYaiHbIE Yncia
BerBnenus. CnoxxHble yClIOBUS

[Muxnsl ¢ yciioBueM

[{uKITBI 11O IEpEMEHHOM.
B3aumo3zameHseMoCTh pa3InyHbIX BUIOB
IIUKIIOB

O6paboTka HaTypaJIbHBIX YHUCEIT C
WCTIOJIh30BAHUEM IIUKIIOB

HaxoxaeHne Bcex MpOCThIX YUCEIT B
3aJJaHHOM Juamas3one [IpakTiueckas
pabota o Teme «Pemenne 3a1a4 METOIOM
niepedopa

WNHBapuaHT nukia

N

0.5
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85
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87

88

89

90

91

92

JIOKyMEHTUPOBAaHKE POrPAMM
O6paboTka TaHHBIX, XPAHSIIIUXCS B
(aiimax

PazOuenue 3agaun Ha oa3a0a9U
Vcnonp30BaHue cTaHAapTHOM OMOIMOTEKH
s3bIKa porpaMMmupoBanus. [logkirouenue
OUOIMOTEK MOIPOTPaMM CTOPOHHHX
IIPOU3BOAUTEIIEH

[Toanporpammsr (Tiporexypsl U YHKIIHH )
[oxmporpamMmsl (TIporietypsl U QYHKIIUH)
[IpakTryeckas paborta o Teme
"PazpaboTtka noamporpamm"

Pexypcus. PexkypcuBHble 00bEKTbI
(dbpakramnsr). PekypcuBHBIE TPOLIETYPHI U
¢yskuuu. VMcenonp3oBaHue cTeka JUis
OpraHu3alH PEKYPCUBHBIX BHI30BOB

[IpakTuueckas pabora o Teme
"PexypcuBHBIE TOAITPOrpaMMBbI"
MoaynbHBIN IPUHLNII IOCTPOCHUS
MIpOrpaMm

YucneHHble METOBI
[IpakTuyeckas paborta 1o Teme
«YuceHHOEe pellleHNe YpaBHEHUID)
Hcnonp30BaHne AUCKpETU3aLNY B
BBIYHMCIIUTENBHBIX 3aa4ax
[IpakTuueckas pabora o Teme
«IIpnOanx€HHOE BBIYUCICHNE ITTHH
KPUBBIX U IUTOIIAAEH GUryp»
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[IpakTuyeckas padora o Teme «Ilouck
MakcUMyMa (MUHUMYMa) QyHKITHI»

O6paboTka CUMBOJIBHBIX TAHHBIX.
AATOpUTMBI 00paOOTKH CUMBOJIBHBIX
CTPOK: IOJCUYET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE

Aaroput™Mbl 00pabOTKH CUMBOJIBHBIX
CTpPOK: pa30HeHHne CTPOKU Ha CJIOBA MO
MPOOEIBHBIM CUMBOJIAM

Anroput™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: TIOMCK TTOJICTPOKH BHYTPH JTaHHOU
CTPOKH; 3aM€Ha HalJICHHOH MOJCTPOKHU Ha
APYTYIO CTPOKY

[IpakTuueckas pabora 1o Teme
"O0paboTKa CTPOK C UCIIOIH30BAHUEM
(yHKIMI cTaHIapTHON OMOIMOTEKH S3bIKA
nporpaMmmMupoBanus"

I'eneparus ciioB B 3a7JaHHOM adaBuTe
MaccuBsl 4 TOCNeA0BaTEILHOCTH YHCET.
[IpakTudeckas pabora 1o Teme
"3anonHenue maccusa"

O0600611E€HHbIE XapaKTEePUCTUKNA MacCHBa
JIvHEeHBIN NOUCK 3aJaHHOTO 3HAYEHHUS B
Maccuse. [IpakTudeckas pabora mmo reme
"JInHeWHbIN TOUCK 33JIaHHOTO 3HAYCHHUS B
Maccuse"

[Ipaktuyeckas pabora no Teme "[lonck
MUHUMAaJIbHOTO (MaKCUMaJIbHOIO)

0.5

0.5
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3JIEMEHTA B YUCJIOBOM Maccuse'

CopTupoBKa OJJHOMEPHOTO MacCHBA.
IIpocTbie METOIBI COPTUPOBKH.
[Ipaktuyeckas pabora o Teme "IIpoctsie
METO/Ibl COPTUPOBKHU MaccuBa"

CoptupoBka ciustHueM. beicTpas
COPTHPOBKA MacCHBa (AJITOPUTM

QuickSort). ITpaktuueckas pabora 1o Teme

"BeicTpas copTupoBka Maccupa”

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

JIByMepHbIE MacCUBBI (MaTpPHULIbI)
AnTopuTMBI 00pabOTKH MaTPHII
Pemrenne 3amad aHanm3a JaHHBIX
CpencTBa TEKCTOBOTO IpoLeccopa
KommnsrorepHas BEpcTka TeKCTa

[IpakTuyeckas pabora no Teme "BépcTka
JOKYMEHTOB C MATEMaTUYECKUMHU
bopmynamu"

HHCTpyMEHTBI peLleH3UpOBaHUs

[IpakTuyeckas paborta 1o Teme
"MHOrocTpaHu4HbIE TOKYMEHTHI"

Ob6naunsle cepBuchl. KomiekTuBHas
pabota ¢ nokymeHTamu. [IpakTiuueckas
paborta no Teme "KomnnexktuBHas padoTta ¢
JNoKyMeHTamn'"

Ananu3 ganubeix. bosabie faHHbIe

R
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0.5

0.5

0.5
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MarmmmHaHOE 00yUYeHHe

AHaH3 TaHHBIX C TTIOMOIIBIO 3JICKTPOHHBIX
TaOJINII

[IpakTuyeckas pabora o Teme "AHanus3
JAHHBIX C TOMOIMIBIO AIEKTPOHHBIX
prldiig

[Moctpoenue rpadukoB GpyHKIHIA.
[IpakTuyeckas paborta 1o Teme
"HarnsgHoe npeacraBieHue pe3yibTaToB
CTaTHUCTUYECKOM 00pabOTKU JaHHBIX B
BUJIC TMarpaMM CpPEICTBAMH PEIaKToOpa
AJICKTPOHHBIX TabIHUI"

JIunuu tpenna. [Ipaktuyeckas padbota o
teme "l[lonOop nmuHUM TpeHaa,
MIPOrHO3UpOBaHue"

ITon6op mapametpa. [IpakTrueckas pabora
1o TeMe "UucieHHoe pelieHrne ypaBHeHU
C IOMOIIBIO TOI00pa apamerpa"

OntuMu3zanus Kak NOMCK HAUTy4Ilero
pELIEHU B 3a/IaHHBIX YCIOBHSIX.
[IpakTuyeckas pabora no Teme "Pemenue
3aJ1a4 ONTUMH3ALUH C TIOMOLIBIO
ANEKTPOHHBIX Tabnui"

PesepBHOe Bpems
PesepBHoe Bpems
PesepBHOE Bpems
PesepBHOE Bpems

PesepBHOE Bpems

e = = S SN
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OBIIEE KOJIMYECTBO YACOB I10

PesepBHOE Bpems
PesepBHOE BpeMst
PesepBHOE Bpems
Pe3epBHOE BpeMst
PesepBHOE Bpems
Pe3epBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems

PesepBHOE Bpems

I[TPOTPAMME

R R i e R = = ==

136

21.5



11 KITACC

KoanyecTBO 4acoB

Ne Jara
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3YYeHHS

padoThI padoThI

KonuuectBo undopmanuu
ANTOpUTMBI CKaTUs JAHHBIX
Anroputm Xadhdmana

[TpakTuyeckas padora no Teme "Cxatue

4 JAHHBIX C IIOMOILBIO AJITOPUTMA 1 1
Xappmana"
5 Anroputm LZW 1

AJ'IFOpI/ITMI)I CIKaTuA JAaHHBIX C IIOTCPSMHU.
[IpakTuueckas pabora no teme "Cixatue

JTAHHBIX ¢ TTOTepsiMu (anroput™Mbl JPEG,
MP3)"

CxopocTh niepeiaun JaHHBIX
[TomexoycToitunBBIE KOMIBI

[IpakTnueckas paboTa Mo Teme
"[TomexoycToiunBbIe KOABI"

Cucrembl. KOMIIOHEHTHI CHUCTEMBI U UX
10 B3aumoeiictBue. CucTeMHbIH 3P QexT.
Ynpasiienue kak nHOOPMAITMOHHBIN

nporecc. OOpaTHas CBSI3b
11 Mopaenu u MoaenupoBaHUE
12 I'padbr

13 Pemenue 3aau ¢ nomouisbio rpagos

JJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypchbl
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HepeBbs

OCHOBBI TEOPUHU UTP

[TpakTuyeckas padora no Teme "[lonck
BBIMTPBILIHON CTPATETMH B UT'PE C TIOJTHOM
uHpopmanuen"”

CpencTBa HCKyCCTBEHHOTO MHTEIIEKTA
[IpakTuueckas pabora no teme "Cpezncraa
HCKYCCTBEHHOI'O MHTEIIEKTA"
dopmannzanys NOHATHS alrOPUTMA.
Mamuna TrrOpUHIa Kak YHUBEPCAJIbHAS
MoJienb Berunciennil. Tezuc Yeépua—
Teropunra

[TpakTryeckas pabota o Teme
"CocraBieHue POCTOM MporpaMmsl AJs
MaiHbl Teropunra"

Mammna ITocra

Hopwmansnbie anropugme Mapkosa
ANTOPUTMHUYECKN HEPA3PEUIMMBbIE 3aJa4uH.
3anaya octaHoBa. HEBO3MOXKHOCTB
aBTOMATUYECKOM OTJIaJIKU IPOrpaMM
Cno>XHOCTh BBIYMCIICHUI

[Torck MpOCTHIX YKCEI B 3aJaHHOM
Jrarna3oHe ¢ TOMOIIbIO alrOpUTMa
«pemeto DparocheHa»

[TpakTnyeckas padota no Teme "[lonck
IIPOCTBIX YKCEN B 33/IaHHOM Jlhana3zoHe"

MHoropa3psigHble Leble Yhcia, 3a1a4un
JUTMHHON apu(pMETUKH
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[TpakTuyeckas pabota o Teme
"Peanu3anus BEIYUCIEHUH C
MHOTOpa3psIHbIMU yrciaMu"

CroBapu (accolMaTUBHBIE MACCHUBBI,
oToOpaxkeHus ). X3MI-TabIUIIbL.
[Toctpoenue andaBUTHO-4YACTOTHOTO
CJIOBaps JJIs 33/IaHHOTO TEKCTa

[TpakTrueckas paboTa o Teme
"[locTpoenue angpaBUTHO-4YACTOTHOTO
cJoBaps IS 3aJJaHHOTO TekcTa'

AmHanmn3 TekcTa Ha €CTECTBEHHOM SI3BIKE.
Brinenenue mocienoBaTeabHOCTER IO
mabJiony. PerynspHbie BRIpOKCHHS.
YacToTHBIN aHAIN3

IIpakTrueckas padora o TeMe "AHann3
p p
TEKCTa HAa €CTECTBEHHOM f3bIKE"

Crexu. AHaNMM3 MPaBUIBHOCTH CKOOOYHOTO
BBIPAKEHUS

Brruncnenue apupmMernyeckoro
BBIPA)XEHUS, 3aIMCAHHOTO B MOCTPUKCHOMN
dopme

[IpakTnueckas pabora o Teme
"Brruncnenue apupMeTHIECKOTO
BBIPXKEHUS, 3aITMCAHHOTO B TOCT(OUKCHON
dopme"

Ouepenn. Mcrionb3zoBanne ouepenu AJis
BPEMEHHOTO XpaHEHHUS JTAHHBIX

IIpakTnueckas paboTa Mo Teme
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"UcnonwszoBanue ouepenu"”

HepeBbs. Peanuzanus aepesa ¢ IOMOUIbIO
CCBUIOYHBIX CTPYKTYp. J[BonuHbBIE
(Ounaphbie) nepeBbs. [locTpoenue nepesa
U1 33JAaHHOTO apU(PMETHIECKOTOo
BBIPAXKEHUSA

[TpakTrueckas paboTa o Teme
"Hcnonb3oBaHue A€pEBbHEB IS
BBIYHCIICHUS apU(METUIECKUX
BBIpAKEHUI"

PexypcuBHBIE anropuT™Mbl 00X0/1a AepeBa.
Hcnonp30Banue CTEKa U OYEPEaH IS
00xo/1a iepeBa

PexypcuBHBIE anropuT™Mbl 00X0/1a AepeBa.
Vcnonp3oBaHue cTeKa M O4epen ISt
00xo/1a iepeBa

Anroputwmsl Ha Tpadax. [loctpoenne
MUHHMAaJILHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTHUPOBAHHOTO rpada

O6xox rpada B rmyouny. O6xon rpada B
HIUPHHY

KonuuecTBo pa3nuuHbIX MyTEH MEXIY
BEpLIMHAMH OPHEHTHPOBAHHOTO
alMKJIN4ecKoro rpada

Asroput™ JIeHKCTpBI.

[TpakTuyeckas pabota o Teme
"Bolunciienue 1IMHbI KpaT4ailero myTH
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MeEX/Iy BepImHaMu rpada (aaroputm
HeiikcTpsr)”
Anroputm @noitna—Y opmamia

3agauu, perraeMbie ¢ OMOILbIO
ANHAMHUYCCKOI'O ITpOrpaMMHUpOBaHHs:
BBIUHCJICHUE PEKYPCUBHBIX (PyHKIINN

[TpakTuyeckast pabota o Teme
"BpIuncienue peKypCUBHBIX (DYHKIUHN C
MOMOIIBIO THMHAMHUYECKOTO
IporpaMMupoBaHus”

3agauu, penraeMbie ¢ MOMOILBIO
JTUHAMUAYECKOTO MPOrPaMMHUPOBAHUS:
MOACYET KOJUYECTBA BAPUAHTOB
[IpakTrueckas padota o teme "Ilomcuér
KOJIMYECTBA BAPUAHTOB C TIOMOIIbIO
JUHAMUYECKOT0 MpOorpaMMHUpOBaHus"
3agayu, perraeMplie ¢ TOMOIIBIO
JMHAMHYECKOT0 IPOrpaMMHUPOBAHUSA:
3a/la4ll ONTHUMH3AIUN

[TonsiTne 0 mapagurmax
nporpamMmupoBanust. O0630p S3bIKOB
IIPOrpaMMHPOBAHUSA

[TonsTHe 06 00BEKTHO-OPUEHTHPOBAHHOM
IIPOrpaMMHUpPOBAHUN

O0BexThI U Knacchl. CBOMCTBA U METOIbI
00BEKTOB

OOBbEKTHO-OPUEHTUPOBAHHBIN aHAIIN3

[TpakTryeckas pabota o Teme
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"Ucnonp30BaHe rOTOBBIX KJIACCOB B
nporpamme”

Pa3paboTka nmporpamMM Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO MOAX0/1a
[IpakTuueckas padota "Pa3paboTka
MIPOCTOM MPOTPAMMBI C UCTIOIB30BAHHEM

KJ1accoB"

Wukancymsiuus. [lpaktudeckas pabora mo

teMe "Pa3paboTka kinacca, HCIOIb3YIOIIETO

WHKaNCyJIAIuo"
Hacnenosanwue. [lonumopduzm

[IpakTnueckas pabora no Teme
"Pa3paboTka nepapxuu KiaccoB"
Cpensl OBICTPOI Pa3pabOTKH MPOTPaMM.
[TpoexTupoBanue naTEpPeiica
TIOJTb30BATEIS

[TpoexTupoBanue uHTEpPeiica
II0JIb30BaTENIA

Hcnonp30BaHne TOTOBBIX YIIPABIIAEMBIX
3JIEMEHTOB JIJIs IOCTPOEHUs UHTepdelica

IIpakTnueckas paboTa o Teme
"Pa3paboTka nporpamMmsl ¢ rpaguuecKuM
unrepdeiicom”

N3yuenue BTOporo si3pika
MPOrpaMMHUPOBAHUS

N3ydenne BTOporo s3bika
MIPOrPaMMHUPOBAHUS

OTanel KOMIIBIOTCPHO-MATEMATHYCCKOT'O

0.5



70

71

72

73

74

75

76
77

78

79

80

MOZACIIMPOBAHUA

JluckpeTusanus npu MaTeMaTH4eCcKoM
MOJIETTUPOBAHUU HETIPEPHIBHBIX MPOIIECCOB.
MopenupoBaHue JBUKEHUS

[IpakTuueckas pabora o Teme
"MopaenupoBaHue IBUKEHUS"

MogenupoBaHie OHOIOTUYECKUX CHCTEM.
[TpakTuyeckast pabota o Teme
"MopaenupoBaHre OMOJIOTHYECKUX CUCTEM"

MareMaTH4eCKHE MOJIEIN B SKOHOMHUKE.
BrrunucaurenbHbIe OKCIICPUMCHTEI C
MOACTIAMUA

BepositHocTHbie MOaenu. [IpakTrdeckas
pabora o Teme "MMuTarimoHHoe
MOJEJIIMPOBAHUE C TOMOILIBIO METO/1a
Moure-Kapno"

KomnproTepHoe MOAETHPOBaHNE CHCTEM
YIpaBJICHUS

O0paboTka pe3yIbTaTOB IKCIIEPUMEHTA
Tabmuunble (pensuoHHbIe) Oa3bl TaHHBIX
[Touck, copTupoBKa U GUIBTPALIUSL
JTaHHBIX. 3aIpOCHl Ha BEIOOPKY JTaHHBIX.
3anpocsl ¢ mapamerpaMu. Beraucnsiempie
TOJIS B 3a1pocax

[IpakTnueckas pabora no teme "Pabora ¢

roToBoii 0a3oi faHHBIX"

MHoroTa0ianuHble 06a3bl JaHHBIX. THITBI
cBsi3el Mexay Tabnunamu. Buemnuit

0.5

0.5
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KIr04. 1{e1ocTHOCTE 0a3hl JaHHBIX

[TpakTrueckas paboTa Mo Teme
"Pa3paboTka MHOTOTaOINYHOM 0a3bI
TaHHBIX"

3anpockl K MHOTOTA0IMYHBIM 0a3aM
JTAHHBIX

[TpakTudeckas padora o Teme "3ampocsl K
MHOTOTa0IMYHOM 0a3e qaHHBIX"

S3bik ynpaBieHus faHabiMu SQL

[TpakTuyeckast pabota o Teme
"VrpaBieHrue JaHHBIMH C IIOMOIMIBIO SI3bIKA
SQL"

Hepensunonnsie 6a3bl JaHHBIX.
DKCIEepTHBIE CUCTEMBI
HNHTepHeT-IpriIoKeHUs

[TonsiTHE O CEpBEPHON U KIMEHTCKOU
qacTaX canTa. TeXHOJIOTHS «KIUEHT —
cepBep», €€ JOCTOMHCTBA U HEIOCTATKH

OcHoBrl s361ka HTML

[IpakTnueckas pabora no teme "Coznanue
TEKCTOBOM BeO-CcTpaHUIIbI"

Ocuossl s361ka HTML

OcHoBrl s361ka HTML

IIpakTnueckas pabora no teme "Coznanue
BeO-CTpaHUIIBI, BKITIOYAIOIEH
MYJIbTUMEIUIHBIE OOBEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUJIE0)"

OcHoBbI KackaaHbIX Tabmui ctuieit (CSS)
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[TpakTudeckas paboTa Mo Teme
"O¢opmiieHHE CTPAHUIIBI C TOMOIIBIO
KacKaaHBIX TaOur cruireii”

Cuenapumu Ha si3p1ke JavaScript
Cuenapuu Ha s3bIke JavaScript
®opmbl Ha BeO-CTpaHUILIE

[IpakTuueckas pabora no teme "O6paboTka
JTaHHBIX hopm"

Pa3memenue BeO-caiiToB. Ycimyra
XOCTHHTA. 3arpy3Ka (ailyioB Ha calT

Kanpuposanue. Ucnpasienue
nepcnekTuBsbl. ['ucrorpamma. Koppekuus
YPOBHEHN, KOPPEKIIMS LIBETA.
OOecrBeurBaHue IBETHBIX HU300pakeHUI

BBox n3o0pakeHuit ¢ HCIOIB30BaHUEM
Pa3NUYHBIX UPPOBBIX YCTPONUCTB.
[TpakTuyeckas padora no Teme "O6paboTKa
udpoBbIX poTorpaduit”

Perymb. PaGota ¢ obnactsamu. OUIBTPHI.
[TpakTrueckas padora o teme "Peryrib
udpoBbIX poTorpaduit”

MHorocnoiiabie n3o0pakeHus. TekcToBbIe
ciou. Macka cios. Kanansl. Coxpanenue
BbIJIEJIEHHOW 001acTH

IIpakTnueckas paboTa Mo Teme
"MHorocinoitable n300paxxenus"

[ToaroroBka uiTrOCTpaIuii 11 BeO-CalTOB.
[TpakTudeckas paboTa Mo Teme

0.5
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" AHUMHpPOBaHHBIE N300paKeHHUA"

Bexropnas rpaduka. Bekropuzamms
PacTPOBBIX U300PAKEHUI

[TpakTudeckas pabora o Teme "Bexropnas
rpaduka"

[TpUHIUIBI TOCTPOCHUS U PEaKTUPOBAHUS
TPEXMEPHBIX MOJEIEH

[IpakTrueckas padora o teme "Co3nanue
MPOCTBIX TPEXMEPHBIX MoAeei"

Cerounble Moaenu. Marepuaiibl

[IpakTrueckas padota o teme "CeTo4HbIC
mozmenu"

MopenupoBaHre UCTOYHUKOB OCBEIIICHHS.
Kamepni

[TpakTudeckas pabora o Teme
"Pennepunr"

AnmutuBHBIE TeXHOJ0THHU (3D-nipUHTEPHI)

[TonsiTHE O BUPTYaJIbHON PEAIBHOCTH U
JOTIOJTHEHHOM pealbHOCTH

PesepBHOE Bpems
PesepBHoe Bpems
PesepBHOE Bpems
PesepBHOe Bpems
PesepBHOEe Bpems
PesepBHoe Bpems
PesepBHOEe Bpems

PesepBHOE Bpems

T
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OBIIEE KOJIMYECTBO YACOB I10

PesepBHOE Bpems
Pe3epBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems

PesepBHOE Bpems

I[TPOTPAMME
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