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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOiaEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUN K pe3ysbTaram
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO  OOLIETO
oOpazoBanusi, npencraBieHubix B PI'OC COO, a takxke ¢enepaibHOl paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma o undopmaTrke 1a&T NpeACTaBICHHUE O EIsIX, 001Iel CTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMU YU€OHOT 0 NpemeTa
«Uudopmartukay Ha yriyOnEHHOM YpOBHE, YCTaHABIMBAET O00s3aTeIbHOE
PEeIMETHOE COJepKaHUEe, PEyCMAaTPUBAET €ro CTPYKTYPHPOBAHUE IO pa3zesiaMm
U TeMaM Kypca, OMNpeJelisieT pachpeiesieHne ero mno kiaccam (rojgaM HU3ydeHus),
TaéT TMPUMEPHOE pachpenefieHne y4eOHBIX 4YacoB 0 TEMaTUYECKUM pasjeliaM
Kypca M pEeKOMEHIyemylo (MpUMEpHYI0) TOCIEAOBATEIBHOCTh MX HM3YYEHHUS C
y46TOM MEXKIPEAMETHBIX W BHYTPHUIPEIAMETHBIX CBS3CH, JIOTMKA Y4YeOHOTO
MpoIIeCcCca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMXCsl.

[Iporpamma o nHbOpMAaTHKE ONPEIETIAET KOJTMUECTBEHHBIE U KAYECTBEHHBIC
XapaKTEPUCTUKU Y4EOHOro Marepuaia Jjisl KakJA0ro rojla U3y4eHus, B TOM YHCIIe
JUISL COIEPIKATEIIbHOTO HATOJHEHHs] Pa3HOrO BHJA KOHTPOJS (MPOMEXYTOUHOU
aTTecTaluu oOyJaromuxcs, BCEPOCCUUCKUX MIPOBEPOYHBIX pabor,
roCyapCTBEeHHON UTOTOBOM arTectaiuu). [Iporpamma nmo nHbopmaTuke sIBISIETCS
OCHOBOM [IJIi COCTaBJIEHWSI AaBTOPCKUX Y4YE€OHBIX NPOrpaMM U YYCOHHKOB,
MOYPOYHOTO TJIAHUPOBAHUS KypCa YUUTETIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa3oBaHUU OTPAKAET:

CYITHOCTh HMH(POPMATHKM KaK HAYYHOW JUCHUIUIMHBI, HM3y4YaroIIcH
3aKOHOMEPHOCTH MPOTEKAHUsI M BO3MOXKHOCTH aBTOMAaTHU3aIMU WH(POPMAIMOHHBIX
MIPOIIECCOB B PA3JINYHBIX CUCTEMAX;

OCHOBHBIC  00JIaACTM  NPUMEHEHHsT WH(OOPMATHKH, TPEXKAEC  BCETO
WH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COITUAIBHYIO Chepy;

MEXIUCITUIUTMHAPHBIN ~ Xapaktep HWHQOpMAaTHKH ©  HWHPOPMAITMOHHOM
NEeSTeTLHOCTH.

Kypc uHbopmaThku Ajis ypoBHS CpeIHEro oO0IIero oOpa3oBaHUS SBISETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
UHOOPMATUKA B WH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, OIMHUPASTCS
Ha CoJiepKaHue Kypca MH(OOPMATHKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TMOCTOSSHHOTO  MPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPEeTalni0 U 0000IIeHHe
3TOTO OTIBITA.

PesynpTaThl  yriayOia€HHOrO ypoOBHS HM3y4eHHMs ydyeOHOTO MpeameTa
«Madopmatukay OpPHEHTHPOBAHBI HA TOJYYCHHE KOMIIETEHTHOCTEH IS



nocyenyromneil  mpodecCHoHaTbHON  NeATeTbHOCTH KAk B paMKax JaHHOU
MPEIMETHON 00JIaCTH, TaK U B CMEXHBIX C Hell o0acTsax. OHU BKIIFOYAIOT B CeOS:

OBJIQJICHUE KJIIOYEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSL JaHHas MpeAMeTHas 00JacTh, PAaclO3HaBaHUE COOTBETCTBYIOIIMX WM
MPU3HAKOB U B3aMMOCBSI3€H, CIIOCOOHOCTh IEMOHCTPUPOBATH Pa3IUUYHbIC TOAXOIbI
K U3YYEHUIO SIBJICHUI, XapaKTEpPHBIX JJI1 U3y4aeMOU PeIMETHON 00JIacTH;

YyMEHHE peniaTh THUIOBBIE MPAKTUYECKHME W TEOPETUYECKUE 3ajayu,
XapakTEepHbIE ISl HCIOJIb30BAaHHMS METOJAOB M HMHCTPYMEHTapusi JaHHOU
peIMeTHON 00J1acTH;

HaJMyue TPEJCTaBICHUM O JaHHOW IMPEeIMETHONW O00JIACTH KaK I€JOCTHOM
TEOpUU (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3AX CO CMEXKHBIMU 00JACTIMU
3HAHUU.

B pamkax yriny06i€HHOro ypoBHSI U3yueHUs MH(MOpMATHKU 00ecreuynBaeTCs
[eJICHANPaBJICHHAs] TIOJITOTOBKA OOYYaroNIMXCsl K MPOJOKEHUIO 00pa3oBaHUs B
OpraHu3aluiax  MOpodecCuoHaIbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEMOCPEJCTBEHHO CBS3AHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMallMOHHAs 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBbl M TEXHOJOTHU, MOOWIIbHBIE CHUCTEMbl W CETH, OOJIbLIME JaHHbIE W
MalIHHOE OOYy4YeHUE, TMPOMBINIJICHHBIM WHTEPHET BEIICH, WCKYCCTBEHHBIN
WHTEJIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC
TEXHOJIOTUU, CHUCTEMbI paCIpeeIEHHOTO peecTpa, TEXHOJIOTUU BHUPTYyaIbHOW U
JIOTIOJTHEHHOM PEeajbHOCTEM.

OcHoBHasi 1enb uU3ydeHUsi yuyeOHoro mnpenmera «WuHdopmatuka» Ha
yrayOnéHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — OOECIeUEeHHE
JaTbHEUIIET0 Pa3BUTHS WH(POPMAIIMOHHBIX KOMIETEHIMM 00ydYaromerocs, ero
TOTOBHOCTH K JKM3HHU B YCIIOBHSIX pa3BUBAIOLIErocsi HHHOPMAIIMOHHOTO O0IIeCTBa
M BO3paCTalOlICil KOHKYPEHUMU Ha PBIHKE Tpylaa. B CBA3M C 3TUM HU3ydyeHUE
unpopmatuku B 10—11 kimaccax goIKHO 00€CTICUUTD:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha IMOHUMAaHUU POJU
uHpopmatrku, HUHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTHYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

c(OPMHPOBAHHOCTh YMEHHMM pa3an4ath (akThl W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh HX CBSI3b C KPUTEPUSMH OIEHUBAHUA U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEM, IPOBEPATH HA TOCTOBEPHOCTD U
00001maTh nHpOpMaIIHIO;

cOPMHPOBAHHOCTh  MPEJCTABICHUNH O  BIUSHUU  WHGOPMAIIMOHHBIX
TEXHOJIOTWI Ha KHW3Hb 4YeJOBEKa B OOIIECTBE, IMOHUMAHWE COIMAIBHOTO,
DKOHOMHYECKOTO, MOIUTUYECKOTO, KYJIbTYPHOIO, HOPUAUYECKOrO, HPHUPOIHOTO,



HPrOHOMHUYECKOTO,  MEIULMHCKOTO U  (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

NPUHATHE MPABOBBIX U 3TUYECKUX ACTEKTOB MH(OPMALIMOHHBIX TEXHOJIOTUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBICUEHHBIX B CO3IAHUE U MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pAaCIpOCTpaHEeHHE HH(OpMAIUY;

CO3JaHHE YCIIOBUW JJIsi pa3BUTHUSL HABBIKOB y4EOHOM, MPOEKTHOM, HAy4HO-
UCCJIEI0OBATENBLCKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMM OOYYArOIIUXCS K
CaMOpPa3BUTHIO.

B conepxxanuu ydeOHoro mpeametra «MHopmaTuka» BBIACIAIOTCS YEThIPE
TEMAaTUYECKHUX pa3Jiena.

Pasznen «LludpoBasi rpamMoOTHOCTH» NOCBAIIEH BOINPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IM(POBOrO OKPYKEHHs, BKIHOYas
KOMIIBIOTEPHBIE CETH, UCIOJIb30BAHUIO CPEJICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetu VIHTepHET W WCIOJIB30BAHHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Paznen «Teopermyeckue OCHOBbI HH(pOpPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIA anmapaT WH(QOPMATUKH, BOIPOCHl KOJUPOBAHUS HWH(MOpMALUH,
U3MepeHUs MHPOPMAIMOHHOTO O0BEMA JaHHBIX, OCHOBBI alIreOpbl JIOTMKU U
KOMITBIOTEPHOI'O MOJEIINPOBAHUS.

Paznen «AJaropurMbl M NPOrpaMMHMpPOBAHHeE)» HAIPaBJICH HAa pPa3BUTHUE
QITOPUTMHYECKOTO MBILUICHHUS, pa3pabOTKy aJITOPUTMOB U OLIEHKY MX CJI0KHOCTH,
dbopMHpOBaHHE HABHIKOB peaIM3allMU MPOrPaMM Ha S3bIKaX MPOrpPaMMHUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen «MH(popMauMoOHHBbIE  TEXHOJOIMM»  IOCBALIEH  BOIIPOCAM
NpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaTu30BAHHBIX B MPHUKIAIHBIX
POrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UHCIIE B 33Ja4ax aHalIu3a
JTAHHBIX, WCTOJB30BaHUIO 0a3 MaHHBIX W DJEKTPOHHBIX TAaOMUI[ NJis pPEeIIeHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenéHnHoM nanee coaepxaHuu ydeOHoro npeameta «MHbopmarrka
KYPCUBOM BBbIJI€JICHBI JOMOTHUTENIbHBIE TEMbI, KOTOPbIE HE BXOJIST B 0053aTEIbHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT OBITb MPEAJIOKEHBI JIJISI U3YUYEHUS! OTAEIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YJarOITUMCH.

VYrinyOnéHHbIE ypoBEHb U3y4e€HHUS HH(POPMATUKH PpPEKOMEHAYyeTcs IUis
TEXHOJIOTUYECKOTO0  MpOQuisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
nHpopMaIIMOHHYI0 c(]epbl eATeNbHOCTH. YTIyOJEHHBIM YPOBEHb H3YYCHUS
nH(OpMaTHKHA 00ECIIEUYNBACT: MOATOTOBKY OOYYalONIUXCsl, OPUCHTHPOBAHHBIX Ha
CHELMATBHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTHMM M HHXKEHEpPHbIE
CHELUATbHOCTH, YYacTHUE B IPOEKTHOM M MCCIEIOBATEIbCKON JEATEIBbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPAaBICHUSIMU OTpacid HMHGOPMAIIMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJOTHH, MMOATOTOBKY K YYaCTHIO B OJIMMIHNA/IAX U Clla4ye
EnuHoro rocyapcTBEHHOTO dK3aMeHa o HH(pOpMaTHKeE.

[TocnemoBaTeTbHOCTh M3YYCHHUS TEM B Tpeaeiax OJHOTO Trojaa OOydeHHs
MOXXET OBITh HM3MCHEHA IO YCMOTPCHHMIO YYHMTENIS TPH IIOJTOTOBKE padoucit
IIPOrPaMMBI U TIOYPOYHOT'O TIJIAHUPOBAHHSL.

OO11ee ynCiIo YacoB, pEeKOMEHAOBAHHBIX JIJISl U3y4eHHs] HHPOpMaTUKu — 272
yaca: B 10 xiacce — 136 yacoB (4 4aca B Henenmo), B 11 kimacce — 136 vacoB (4 gaca
B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeboBaHMs TEXHUKHM O0€30IIaCHOCTH U TUTHEHBI IPU pab0TEe ¢ KOMIIBIOTEPAMHU
U IPyTUMU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUSI.

[TpuHLIMIIBI pabOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPAMMBI  MPOIECCOPOM.
OnepaTtvBHasi, MOCTOSHHAs M JOJATOBpeMEHHas mnamsATb. OOMEH JaHHBIMH C
NOMOIIBIO KH. KOHTpOJUIephl BHENIHUX yCTPOKCTB. [IpsAMOil 1OCTyII K mamsTy.

OCHOBHBIE ~ TEHIECHLUHMHM  Pa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannensHblie BIuMcaeHus. MHOronpoueccopHble cuctemMbl. CylepKOMIBIOTEPBI.
PacnipenenéHuble BBIUUCIUTEIBHBIE CUCTEMBI M 00pabOTKa OOJBUIMX JAaHHBIX.
MoOusibHbIE THU(PPOBBIE YCTPOMCTBA U UX pOJIb B KOMMYHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpOIIEpbl. POO0TH3MpOBaHHBIE IPOU3BOACTBA.

[TporpamMMHOe obOecriedeHre KOMIbIOTEPOB U KOMIBIOTEPHBIX CUCTEM. Bubl
IPOrpaMMHOr0 o0ecnedeHus: U uX HazHaueHue. OCOOEHHOCTHM TPOrpaMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpocTB. IlapamienbHoe mNporpaMMUpOBaHUE.
CucremHoe mnporpamMMmHoe oOecriedeHue. OnepalliOHHbIE CHUCTEMBI. Y TUJIMTHI.
HpaiiBeppl  ycTpouctB. MHCTasiuuss W = JAEUMHCTAULILUSA  IPOTPAMMHOIO
o0ecrnieueHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (aijIoB B
nosiroBpeMeHHou namatu. [llabnons! 11t onucanus rpyni (haisos.

[TporpamMmmMHoe obecnieuenue. JIMeH3MpoBaHUE MPOTPAMMHOI0 00eCIIeUeHUs
U IUPpoBLIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCIIEUEHHE.
KoMMepueckoe 1 HEKOMMEPUYECKOEe UCII0JIb30BaHUE MPOTPAMMHOI0 00€CTIeUeHUs U
nM(ppoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAEMas 3aKOHOAATEIbCTBOM
Poccuiickonn ®denepanuu 3a HENPABOMEPHOE MCIOJIb30BAHUE MPOTPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHUS U AINIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBblie npotokoiabl. Cetb UHTEpHET. Anpecanus B cetu MHTepHeT. [IpoTOKOIIBI
creka TCP/IP. Cuctema qOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha mojcetm ¢ moMmouiplo mMacok mnoxacerei. CereBoe
aagMuHHACTpupoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M € y3J0M ceTu. OmnpenerneHre MapuipyTa JIBUKEHHS
MTaKETOB.

Bunet  npestensHoctn B cetu  HutepHer. CepBucel  HMHTepHeTa.
['eonndopmarimonnbsie cucTembl. ['€0J0KalMOHHBIE CEPBUCHI PEeaIbHOTO BPEMEHU



(Hampumep, JIOKamusi MOOWJIBHBIX TeIe(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBAHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. COLHMABHBIE CETH —
OpraHu3alys KOJUIEKTUBHOTO B3aUMOJEUCTBUS U oOMeHa aaHHbIMU. CeTeBoil
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpocrpaHcTBe. [Ipobnema momiMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TexHoJoruid. OO1ue mpodsieMbl 3alUThl
uHdopmaIuu 1 “HPopMauoHHOM Oe3omacHocTu. CpecTBa 3aUThl HHDOpPMAITUU
B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMaTU3UPOBAHHBIX HH(POPMAIITMOHHBIX
cucremax. [IpaBoBoe obecrnieueHre nHGOPMAIMOHHON OE30MaCHOCTH.

[IpenoTBpanieHue  HECAHKIIMOHMPOBAHHOTO  JOCTyla K  JIMYHOHU
KOH(DUIeHIIaNBbHON HHPOpPMAIIUK, XpaHSIIEHCsS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOUJIBHBIX yCTpoiicTBax. BpenoHocHOe mporpaMmMHOe 0O€cCreueHrue U CIoCcOoObl
OOpbObI ¢ HUM. AHTUBUPYCHBIC MporpamMmbl. OpraHu3zanus JTUYHOTO apXuBa
uH(popmanuu. PezepBHoe konuposanue. [laponbHas 3ammTa apxusa.

[[lnppoBanue maHHBIX. CHMMETPUYHBIE M HECUMMETPUYHBIE IUDPHIL.
[udper npoctoii 3amensl. [ludp Leszaps. [udp Buxenepa. Anroputm
mdposanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHUKH

Nudopmarusi, nanasie U 3HaHuA. MHpOpMaloHHBIE TIPOLIECCHl B MPUPOIE,
TE€XHHUKE U OOIIECTBE.

HempepbiBHBIE W JTUCKpPETHBIE BEJIWYMHBI W CUTHAIBI. HeobxoammocTh
JTUCKpeTh3auu uHopmaluu, MpeaHa3HAYEeHHOW ISl XpaHEHWs, Nepenayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBomuHoe KoaupoBaHue. PaBHOMEpHblE U  HEPaBHOMEPHBIE  KOBI.
JlexoqupoBaHue COOOIIEHMI, 3aITMCAHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @Pano. IlocTpoeHHeE OIHO3HAYHO AEKOJMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Enunuilel u3aMepenus: koaudectBa uHbopmanuu. AnaBUTHBIA MOIXO0A K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumcinenus. Pa3BépHyTass 3amuch UENBIX U APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoiCcTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJIMYECTBO UG B 3aMUCH, MIPU3HAK JCIUMOCTH YMCJIa HA OCHOBAaHUE CHCTEMBI
CUMCIIEHUA. AJITOPUTM MEepeBOa 1EJI0ro Yyncia u3 P-u4HON cuCcTeMbl CUUCIICHUS B
JECATUYHYI0. AJNTOPUTM MepeBoja KOHEUHOW P-udHOM npoOu B NECSITHUHYIO.
AJITOPUTM MIEPEBO/IA LIEJIOT0 YKUCIIA U3 IECITUYHOMN CUCTEMbI CUHCIICHUS B P-UuHY10.
[lepeBoa KOHEUHOM AECSITHYHON MpoOu B P-uunyro. JIBomdHasi, BOCbMepUYHas U
MIECTHAAIIATEPUYIHAST CUCTEMbI CIYUCIICHHUS, CBSI3b MEXIy HUMU. AprpMETHIECKUE



ONepalry B NO3MIMOHHBIX CUCTEMAax CYHUCICHHS. TpowdHas ypaBHOBELICHHAs
CUCTEMA CUHCIICHHS. J[BOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

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

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaU4IeCcKuX TaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOTUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (ailyios.
Tpéxmepnas rpaduka. OpakranpHas rpaduka.

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

AnreOpa noruku. [loHsiTue BbICKa3biBaHUs. Bpicka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI Cy111€CTBOBAHUS M BCEOOIITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHbl aireOpbl JOTMKH. OKBUBAJIEHTHBIE MPEOOPA30BaHUS JIOTMYECKHX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOMKHBIX JIOTUYECKHUX
GyHKIUN OT KOMYeCcTBa apryMeHTOB. [1oHbBIE CUCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonunueckne  QopMbl  Jormueckux  BblpaxkeHuil.  CoBeplleHHbIE
JTU3BIOHKTUBHBICE M KOHBIOHKTUBHBIE HOpPMajbHbie (OPMBI, aITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »sneMeHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KEHHUIO. 3aIlUCh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHre UENbIX YKHCEN B MHaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
JVana3oHa 4YMCEel NpH OrPaHUYEHWH KOJIMYECTBa pa3psanoB. llepenonHenue
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 NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHCEN B IAMITH KOMIIBIOTEPA. 3HAdallas
4acTh M MOPSAJOK 4ucia. /lnama3oH 3HaYeHUM BeIIeCTBEHHBIX ducen. [IpoOmembr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYECHUEM KOJUYECTBA
pa3psaoB. BbInosiHEHME omnepanuii ¢ BEMIECTBEHHBIMM YMCIIAMHU, HAKOIUIEHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

OnpeneneHne BO3MOXKHBIX pPE3yJbTaTOB padOThl NPOCTEHIINX aITOPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUATEIBHBIX alroputmoB. OrnpexaeneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl penieHUs 3a4ad Ha KoOMIbloTepe. MHCTpyMeHTanbHbBIE CpeacTBa:
TPAHCIATOP, OTIATUMK, MpodumupoBumK. KoMmmunsamus u uUHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabmul. Otinanounbiii BeiBoA. [lomaroBoe
BBIIIOJIHEHHE ITporpamMmel. Touku octaHoBa. [IpocMOTp 3HaUYEHNI TEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbel naHHBIX:
LIEJI0YMCIIEHHbBIE, BEIIECTBEHHbIE, CHMBOJIbHBIE, JJornueckue. BerBnenus. CrnoxxHble
ycioBus. Lluknel ¢ ycmoBueM. Lluknsl 1o nepeMeHHo. B3ammo3aMeHseMOCTb
pa3iIMyHBIX BUJIOB ILUKIOB. HMHBapuanT mmkna. CocTaBieHHE LHMKIA C
UCITO0JIb30BAaHUEM 3apaHee ONpeeIEHHOT0 MHBApHAHTA LIMKJIA.

JloxymenTHpoBanue nporpamm. Mcrnons3oBanue kommeHTapues. lloaroroska
OMMCAHMS MPOrPAMMbl U UHCTPYKIIMH JIJISl TIOJIb30BATEIIS.

Aaroput™bl 00pabOTKHU HATypaJIbHBIX YHCEN, 3allMCAaHHBIX B MO3UIMOHHBIX
CUCTEMax CYMCIICHUS: pa30uMeHue 3alucu 4Hcia Ha OTAENbHbIE IUQPBHI,
HAaxXOXXJEHUE CYMMbl W TpOU3BeleHUs UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MuUHUMAaTBHOW) UG PHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 33aJlaHHOM auanasoHe. [IpeacraBieHue
yuciia B BUIe HA0Opa MPOCThIX COMHOKUTENEH. AJITOpUTM OBICTPOTO BO3BEICHUS B
CTEIEHb.

OOpaboTka JaHHBIX, XpaHAIuXxcs B (paitnax. TekcToBble U TBOMYHBIE (ailibl.
daitnoele nepeMeHHbIe ((pailioBbie ykazaTenn). Ytenue u3 Qaitna. 3anuch B daidi.

Pazbuenue 3amaun Ha nmoazagaun. [logmporpammel (poreaypsl U GyHKIIUN).
Pexypcus. PexypcuBnble 00bekThl ((pakransl). PexypcuBHBIE mpolenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliid PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOTMOTEKH A3bIKA MPOrpaMMHUPOBAHUS.
[ToaxmtoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MoaynbHBIA IPUHIXI HOCTPOECHUS POTPAMM.

Uucnennsie MeTobl. TouHOE ¥ TPpUOTMHKEHHOE petieHus 3a1aun. YucaeHHbIe
METO/Ibl pEUICHUs] YpaBHEHUU: MEeToJ mNepedopa, METOJl MOJOBUHHOTO JIEJICHUS.
[TpubnmxEHHOE BBIUMCICHUE JIMH KPUBBIX. Beruucienue miomaaeit uryp c
MOMOILBIO YHUCJIEHHBIX METOAOB (METOJA NPSIMOYIOJBHUKOB, METOJ TPAIELH).
[Touck wmakcumyma (MUHMMYMa) QYHKIMA OJHOM MEpPEeMEHHONM METOAO0M
IIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
IPOTrPAMMHUPOBAHUS JJIT 00PaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA IMOSBICHUN CHMBOJIA B CTPOKE,
pazOueHue CTPOKHU Ha CJI0Ba MO MPOOETLHBIM CUMBOJIaM, TOUCK MOJICTPOKH BHYTpU
JTAHHOW CTPOKH, 3aME€Ha HallJICHHOW MOICTPOKH Ha APYTYIO CTPOKY. ['eHepanus Bcex
CIIOB B HEKOTOPOM aidaBuTe, YIOBIECTBOPSIOMIMX 3aJaHHBIM OTPAHUYCHUSM.
[Tpeobpa3oBanue yncaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4Kcesl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BEJCHUS, CpEeHEro apu(pMEeTUYEeCKOro, MUHUMAIBHOTO M MaKCUMAaJbHOIO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JJaHHOMY YCIOBHIO).
JIMHENHBIN NONCK 3aJJaHHOTO 3HAUEHHUS B MACCHUBE.

CoptupoBka OZHOMEpHOro Maccupa. IIpocTeie METOABI COPTUPOBKU (METOA
ny3bIpbKa, METOJ BbIOOpa, COpTHpOBKA BCcTaBKaMu). COPTHPOBKA CIHUSHUEM.
beictpast coptupoBka MmaccuBa (anroputm QuickSort). JIBowuHbIi mOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccuBBl (MaTpulbl). AJTOPUTMBI OO0paOOTKH JBYMEPHBIX
MacCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA 110 33/IaHHBIM IIPaBUJIaM,
MOKMCK AJIEMEHTa B JIBYMEPHOM MAacCUBE, BHIYMCICHHE MaKCUMyMma (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, NEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpencTBa TOWCKa M aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  ctuneil.  CTpyKTypUpPOBaHHBIE — TEKCTOBBIE
nokyMeHTbl. CHoOckM, orjaBieHue. KosuiekTuBHas palboTa ¢ JIOKYMEHTaMH.
HMHCTpyMEHTBI pEeLieH3UpOBaHUsl B TEKCTOBBIX Mpoueccopax. O6nayHble CEpBUCH.
JenoBas nepenucka. Pedepart. [IpaBuna muTupoBaHusi HICTOYHUKOB U 0OPMIICHUS
oubmmorpapuueckux ccouiok. OdopmiieHUEe CIUCKa JUTEpaTypbl. 3HAKOMCTBO C
KOMITBFOTEPHOM BEPCTKOW TEKCTA. TEXHUYECKHME CpEICTBA BBOJA TEKCTA.
Crennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHMS MATEMATUYECKUX TEKCTOB.

AnHanmn3 naHHblX. OCHOBHBIE 3aJjayM aHajlv3a JaHHBIX: MPOTHO3HPOBAHUE,
KJIaccupuKauus, KiacTepusalus, aHaiu3 oTkioHeHuil. IlocnegoBarenbHOCTH
pelieHus 3aa4 aHajiu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUYMCTKA U OIIEHKA
KadyecTBa JaHHBIX, BEIOOpP W/WJIU TOCTPOCHHUE MOJEIH, MPeoOpa3oOBaHUE JIaHHBIX,
BU3yaJIM3allsl TaHHBIX, UHTEPIpETausl pe3ysbTatoB. [IporpammHubie cpeacTBa u
WHTEPHET-CEPBUCHI JJI1 00paOOTKM M TIPEICTaBIICHUS JaHHBIX. bombie naHHbIe.
Mainnnoe o0ydyenue. HTeeKTyanbHbli aHaIU3 1aHHBIX.



AHanmM3 MaHHBIX C MOMOIIBIO AJICKTPOHHBIX TAaOIUIl. BBIYMCICHHE CYyMMBI,
CpeIHETo apu(PpMETHUECKOTr0, HAanOOJBIIETO (HAUMEHBIIIET0) 3HAUCHHS IUaa30Ha.
Breruncnenne koad@uimeHta KOppeasiuu ABYX psAIOB AaHHBIX. llocTpoenue
CTOJIOYATHIX, JMHEHYaThIX W KPYroBbix guarpamm. Iloctpoenue rpadukos
bynkuuii. [Togbop MuHUK TpeHaa, pelieHne 3a/1a4 MPOrHO3UPOBAHUS.

YuclieHHOE pEIIeHWE YpaBHEHUH C TIOMOILIBIO M[MOA00pa MapameTpa.
OnTuMu3anys Kak NOWCK HAWIYyYIIEro peuieHusl B 3alaHHbIX ycioBHsX. LlemeBas
byHKUUS, OorpaHrueHud. JIoKanbHbIe U I100aTbHBIA MUHUMYMBI 11€J1I€BOM (PYHKITUH.
Pemenue 3a1a4 onTUMU3AIUU C TOMOIIBIO AJIEKTPOHHBIX TaOJUII.

11 KVIACC

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Teopernueckue NOAXOAbl K OLEHKE KOJM4ecTBa HWH(pOpMauu. 3aKoH
anauTuBHOCTH MH(opMmanuu. @opmyna Xapriau. MHpopManus U BEpOATHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTusi JaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. AnropuTMBI CKaTUsl TaHHBIX C TOTEPSIMU. Y MEHBIIIEHHUE TITyOUHBI
koaupoBanus 1BeTa. OCHOBHBIC Ujen anroputMoB cxkatus JPEG, MP3.

CkopocTh TIepefauyd JaHHBIX. 3aBUCHMOCTb BPEMEHM IEpeAadyd OT
UH(POPMAIIMOHHOTO 00bEMa JaHHBIX M XapaKTEpUCTUK KaHasa CBA3M. [IpuunHbI
BO3HMKHOBEHHUSI OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3Bosstonme
oOHapy>KuMBaThb W HUCIPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPH Mepenaye JAaHHbIX.
Paccrosinne Xsmmunra. KogupoBanue ¢ moBropenrem 0utoB. Koasl XaMMuHra.

Cuctembl. KoMIIOHEHTBI cucTeMbl W UX B3aumojaeicTBue. CHUCTEMHbIN
s dext. Yrnpapnenue kak nHGOpMaIMOHHBIN Tipotiecc. OOpaTHast CBSI3b.

Mogenu u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBHE MOJIEIA
MOJICIIUPYEMOMY OOBEKTY WJIM MpOIECCy, LeIu MoaenupoBaHus. dopmanusaius
MPUKIIAJAHBIX 33]1a4.

[IpencraBienue pe3ynbTaTOB MOJCIUPOBAHHUS B BHUAC, YAOOHOM JUIs
BOCHIpUATHUS yesloBeKOM. ['padmueckoe npeacTaBieHNe JaHHbBIX (CXeMbl, TaOJIHUIIb,
rpadukn).

I'padbl. OcHoBHBIE MOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpUL] CMEXKHOCTH, BECOBBIX MaTpHUI, CIHCKOB CMEXKHOCTH. Pemenue
AITOPUTMUYECKUX 3ajJ]a4, CBSA3aHHBIX C aHaiuu3oM rpadoB (mocTpoeHue
ONTUMAJBHOIO MyTH MEXIy BeplIIMHAMU Tpada, ompeiesieHue KOIMYecTBa
Pa3IMYHBIX T MEX/y BEPIIMHAMHA OPUEHTUPOBAHHOIO AlMKINYECKOTrOo rpada).

HepeBbs. bunapnoe aepeBo. [lepeBbsi moucka. CrocoObl 00Xoja Jepena.
[IpencraBienue apuMeTHUECKUX BBIpAXKEHUN B BUJE AepeBa. JMCKpeTHbIe UTPHI
JIBYX UTPOKOB C mojHOM nHpopManue. [loctpoenune aepesa nepedbopa BapuaHTOB,



OTNKCAaHUE CTPATETUU UTPhI B TAOIUYHON (opMe. BBIMTPHIIIHBIE U IPOUTPHIIIHBIE
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUN.

CpeacTBa MCKYCCTBEHHOro HMHTeJUIeKTa. CepBHCHI MAIIMHHOIO IMEpeBoAa U
pacrno3HaBaHMsl yCTHOUM peun. KorHuTuBHbIE cepBUCHL. MneHTHu(UKaLus U MOUCK
U300paKeHUH, pacno3HaBaHUE T, CamooOyuatomuecs CUCTEMBI.
VM cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX HMrpax. Mcmosb3oBaHHE METOIOB
UCKYCCTBEHHOT'O MHTEJUIEKTa B O0y4aroumx cucremax. Vcmoip30BaHrnE METOI0B
UCKYCCTBEHHOI'O MHTEJIEKTa B poboTroTexHuke. HTepHer Bemeil. IlepcrnekTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI H IPOrPAMMHPOBaHUeE

dopmanm3anys NOHATHS aroputMa. Mammuna TeloprHra Kak yHUBEpCaabHas
Mozenb Beruucnenun. Tezuc Yépua—TwropuHra.

OreHka CIOXHOCTU BbluMcIeHUH. BpeMs paboThl U 00bEM HCIONB3yeMOMN
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  ITOJIMHOMHAIBHON
cinoxHocTH. [lepebopHble anropuT™el. [Ipumepsl pa3InyHbIX alTOPUTMOB PELLIEHUS
OJITHOM 3a7a4M, KOTOPBIE UMEIOT PA3JINYHYIO CJI0KHOCTD.

[Touck mpOCTBIX YHUCEN B 3aJaHHOM JWAIla30HE€ C IIOMOLIBIO aJIrOpUTMa
«pemiero DparocheHar.

MHoropa3psaHbie Leable Yucia, 3a1a4u JUIMHHONW apu(METUKH.

CnoBapu  (accollMaTUBHBIE MACCHUBBI, OTOOpakeHUs).  XdII-TaOJUIIbI.
[Toctpoenue andaBUTHO-YACTOTHOIO CIOBApPS AJIsl 33JJaHHOT'O TEKCTA.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. Bwluncienue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1uisi BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOro rpada. KomuyecTBo paziavyuHbIX
nyTeld MeXay BepIIMHAMU OPUEHTUPOBAHHOTO AllMKINYECKOTo rpada. Alnroputm
JIeHKCTpBL.

[epesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYpP. JIBOMUYHbBIE
(Ounapubie) aepeBbs. [locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIe alropuTMbl 00xofa aepeBa. Mcnonb3oBaHue creka u
ouepenu s 00xoa iepeBa.

JvHamMu4eckoe NPOrpaMMHpPOBAHME KaK METOJ pPEIIEHUus 3adad ¢
COXPAaHEHHEM NPOMEKYTOUHBIX PE3YIbTATOB. 3aJauyM, PEUIA€Mble C MOMOILBIO
JUHAMHYECKOTO TMPOTPaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIHH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMHupoBaHuU. OOBEKTHI U
kjaccel. CBoMCTBA MU MeTO/bl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAJIU3.



PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOJAXOJA.
Wukarncynsuus, HacleJ0BaHue, TOIUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTeppdeiica
noJb30Bares. Mcrnoap30BaHNE TOTOBBIX YIIPABIISEMBIX JIEMEHTOB JIJISl IOCTPOCHUS

uHtepdeiica.
O630p  s3bIKOB  mporpammupoBanusi.  [lonsitue o0  mapaaurmax
IPOTrPaMMHUPOBAHMS.

NudopManmoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOr0  MOJEIUPOBAHUSA: IOCTAaHOBKA
3ajayu, pa3paboTka  MOJEeNM, TECTUPOBAHHE  MOJENIU, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAEIUPOBAHUS.

JuckpeTusanuss Tpud MaTEeMAaTHYECKOM MOJIEIUPOBAHUU HENPEPBIBHBIX
npoiieccoB. MoienupoBaHue qBKeHus. MoaenupoBaHre OMOJIOTMUYECKUX CUCTEM.
MaremaTuyeckre MOJIETM B HSKOHOMHUKE. BBIYMCIUTEIBHBIE 3KCIEPUMEHTHI C
MOJCIISAMH.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO Pe3yabTaTaM 3KCIIEPUMEHTA.

Beposaranoctasie  momenu.  Meroast  Mourte-Kapno.  MMutanumonHoe
MozenrpoBaHue. CUCTEMbI MAaCCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBegeHuii 00 ogHOoTMHHBEIX oOBekTax. Ilone, 3ammchk. Kimrou Tabauimel. PaGoTa ¢
roToBOi 0a30if nmaHHBIX. 3amojHeHWe O0a3bl JaHHBIX. [lowWck, cOpTUpOBKa u
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpOChl C MapaMeTpamu.
Brrancnsiemsie nmosis B 3ampocax.

MHuoroTtabiuuHblie 0a3bl JaHHBIX. THUIBI CBA3EN Mex Iy Tadnuiamu. Buennuit
kiro4. LlenmocTHOCTh 6a3bl TaHHBIX. 3apPOChl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

Nuteprer-npuiioxkenus. [IoHaTHE 0 cepBEPHON U KIMEHTCKOW 4acTAX CauTa.
TexHOoNorusa «KJIMEHT — CepBep», €€ TOCTOMHCTBA U HeNOoCTaTKU. OCHOBBI S3bIKa
HTML u xackamubix tabmui ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pa3smenenue BeO-caiiToB. Yciyra xoctuHra. 3arpy3ka ¢ailioB Ha CaiT.

BBon m300pakeHUi ¢ UCIOJIB30BAHUEM PA3IMUYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB M JPYrUX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. Vcnpaienue
nepcnekTuBbl. ['mcrorpamma. Koppekunsi  ypoBHEW, KOppeKUus  IBETa.
OOecuBeunBaHue IBETHBIX u300paxeHuil. Perymsbs. PabGora ¢ obGmactsamu.
OUIBTPHL.



Mmorocnoiiabie u3zo0paxenus. TekctoBbie cion. Macka cnos. Kanambi
Coxpanenue BbiaeneHHoW oOnactu. [lonroroBka wimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE U300pAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpeneneHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHKoB. Vcnosib30BaHre KOHTYpPOB. BeKTOpHU3anus pacTpoBbIX H300paKEHUN.

[TpuHIMIIBI TOCTPOEHUS U PEAAKTUPOBAHUS TPEXMEPHBIX Moeliel. CeTouHble
Mozaenu. Marepuanel. MopenupoBaHUE MCTOYHUKOB oOcBelleHus. Kamepsl.
AnnutuBHble TexHoJoruu (3 D-npunTepsl). [lonaTre 0 BUpTYyanbHON peaabHOCTH U
JOTIOJITHEHHOM PEasbHOCTH.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPECHHHX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OIMbITA JESITEILHOCTH B IPOIECCEe
peanu3alnuMyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pe3ynbrate uszyueHuss MHOOPMATUKKM HA YPOBHE CpEIHEr0o OOIIero
oOpazoBaHus y oOyvaromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3ybTaThl:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB U 00513aHHOCTEH, YBa)KEHHE 3aKOHA
U TMPaBOMOPANIKA, COOIIOJICHUE OCHOBOMOJIATAIOIIMX HOPM HHQPOPMAIMOHHOTO
npaBa U HTHGOPMAIIMOHHON 0€30MacCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HaIMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEUI0, TOCTIKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

c(hOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUIECKOTO TTOBEIACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKJIIOYAas OCTETUKY HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA;

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

5) pu3u4ecKOro BOCIUTAHMS:

chOpMHPOBAHHOCTh  370pOBOTO W  Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 37]0POBbIO, B TOM UHCJIE 32 CUET COOJIIOACHUS



TpeOoBaHUII  0e30mMacHON  AKCIUTyaTalldd  CPEeICTB  HMH()OPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHIl;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, TNIAHUPOBATH M CAMOCTOSATEIHHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
UHPOPMATUKOH, MPOrpaMMHUPOBaHHEM U HWH(MOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HAaHHE TJI00ATBHOTO XapaKTepa 3KOJOTHYECKUX MpoOjeM W IMyTeH HuX
permeHus, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMaImoHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHKCHHUSM HAyYHO-TEXHHUYECKOTO IIporpecca 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 HAYYHOM JIesATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporiecce moCTKEHHS THIYHOCTHBIX PE3YIhTATOB OCBOSHUS ITPOTPAMMBI TT0
uH(pOopMaTHKE y OOYYaIOIIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIM MHTEIUICKT,
Mpearnojararmii copMUPOBAHHOCTD:

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

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHNE K JTOCTHKEHHUIO LENH U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHAIBLHOE COCTOSIHHEC
JIPYTUX, YYUTBIBaTh €r0 TPU OCYIIECTBICHHH KOMMYHHUKAIIMHM, CIIOCOOHOCTH K
COUYBCTBHUIO M COTIEPEKUBAHUIO;

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



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHuss y oOydawmierocs OyayT c(opMUpOBaHbl MeETanpeIMETHbBIE
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE [JEUCTBUS, KOMMYHUKATUBHbIC
yYHUBEpCaIbHbIe Y4YeOHbIE ACUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
NENUCTBUSI, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOrMUYecKue AeiiCTBHUS:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalM3UpOBaTh  IMpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

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

ONpENENATh LEJN JACSITEIBHOCTH, 334aBaTh IApaMeTPbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarpiBaTh IUIAH PEHICHUS MPOOJEMbl ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATh U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOT0, BAPTYAIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX TPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENbHOMY MOUCKY METOAO0B PEUICHUS] IPAKTUYECKUX 3a]1ay, IPUMEHEHHIO
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, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJaul B 00pa3oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apPTYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPXKACHU, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

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

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

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

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

YMETh UHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIEU, MpeJiaraTb OPUTMHAIBHBIE MOAXOAbl U pEIICHHUs,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH TMOJyYEHUs HHPOPMAIIMN U3 UCTOYHUKOB Pa3HBIX TUIIOB,
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
MIPE/ICTABIICHUS U BU3yaJlU3alliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpManuu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTraHU3allMOHHBIX
3a/1a4 ¢ cOOJI0IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STHYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e30I1acHOCTH;

BJQJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaIHH,
MH(OPMAIMOHHON O€301TaCHOCTH JIMYHOCTH.

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'II/IKTBI;

BJIaACTH Ppas3sIn9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu 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:

MIOHUMAaTh M MCIIOJb30BaTh MPEUMYILECTBA KOMAHJAHON W WHIMBUYaJIbHOU
paboTHI;

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

NPUHUMATh 1€MW  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JICMCTBUSL MO HUX JOCTHXKEHUIO: COCTABIATH IUJIaH JICWCTBHIA,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOETO BKJIaa M KaXJA0T0 YYACTHUKA KOMAaH bl B OOILIUI
pe3yJbTar 1Mo pa3paboTaHHBIM KPUTEPHIM;

npeiaraTb HOBBIE TPOEKTHI, OLECHWUBATh HAEH C MO3UIHUH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

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

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) camoopraHu3anusi:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEOUYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
peleHue;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT,

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

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LEISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH 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 ITPUHUMATh PELIEHUS 10 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
NEeSATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yueHus kypca MHGOPMATHKU YriyOJ€HHOro ypoBHS 6 10
Kaacce 00y4aromuMucs OyyT JOCTUTHYTHI CIEIYIOIINUE IPEIMETHBIE PE3YIbTATHI:

BJIAJICHUE MPEACTABICHUSIMH O POJM HHGOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B MPUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIU,
«TH(POPMAIMOHHBIHN MPOIIECC, KCHCTEMAY, KKOMIIOHEHTHI CUCTEMbBD», «CHCTEMHBIN
b dexT», «mHbOPMAIIMOHHAS] CUCTEMAaY, KCHUCTEMa YIIPaBICHUSY;

BIAJICHUE METOJaMH TOuCKka uHpopmamuu B ceth VHTepHET, yMeHwue
KPUTUYECKU OIIEHUBATh MH(OpMAIUIO, TOIYYSHHYIO U3 ceTu HTepHeT;

YMEHHE XapaKTepu30BaTh OOJbIINE JaHHBIE, TPUBOAUTH PHUMEPHI
UCTOYHUKOB WX TOJIYYCHHWs] W  HAmpaBlICHHUs HWCIOJIb30BaHUSA, YMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3a/Jaud aHAJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
Kiaccuduxanus, KJIacTepH3alus, aHanu3 OTKJIOHEHUH), MOHUMATh
MOCIIEIOBATEIHHOCTD PEIICHUS 3a/1a4 aHAIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYHCTKAa ¥ OIICHKa KadecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHne JAHHBIX, BU3YAIU3AIHsl TAaHHBIX, HHTEPIPETAIUs Pe3yIbTaToB;

MOHUMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOUIIBHBIX KOMITHIOTEPOB, TEHICHIIUN Pa3BUTUS
KOMITBFOTEPHBIX TEXHOJIOTHH;

BJIaJICHWE HaBBIKAMHU pabOTHI C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMU TTPOTPAMMHOTO 00ECIIeUeHUS AJIs PEIICHHS YU4eOHBIX 3a71a4 110 BEIOpaHHOMN
CeIaIN3allnu;

HaJIMYKE MPEJCTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHIIAIIAX OPTaHU3ANNHA U (PYHKITMOHHUPOBAHUS KOMITBIOTEPHBIX
ceTeir, 00 OOmMX NpUHIUIAX pa3paboTKu M (HYHKIMOHUPOBAHUS WHTEPHET-
IIPUIIOKEHUM;



MOHUMAaHUE yrpo3 NHPOPMAITMOHHON 0€301TaCHOCTH, UCITOJIb30BAaHUE METO/IOB
U CPEICTB MPOTUBOJCUCTBUS ITHUM YIrpo3aM, COOJIOJCHUE Mep OE€30MMacHOCTH,
MPEIOTBPAIAIONINX HE3aKOHHOE PACIPOCTPAHCHHWE TMEPCOHAIBHBIX JTaHHBIX,
coOmoieHne TpeOOBaHWN TEXHHMKH OC30MaCHOCTH M THUTHUEHBI NMpU paboTe C
KOMIIBIOTEPAMH W JIPYTUMH KOMITOHEHTaMH ITU(POBOTO OKPYKEHHUS, TTIOHUMaHHE
IIPABOBBIX OCHOB HUCIIOIH30BaHUS KOMITBIOTEPHBIX IIPOrpaMM, 0a3 TaHHBIX U pa0OTHI
B cetu MHTEpHET;

MOHMMAaHHWE OCHOBHBIX TMPHUHIMIIOB JUCKPETU3AIMHA DPA3NTUYHBIX BHJIOB
uHpOpMAIlMK, YMEHHE ONpeNeNiaTh WHPOPMAIMOHHBIA O00BEM TEKCTOBBIX,
rpadYecKuX W 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX TapaMeTpax JUCKPETHU3allNH,
YMEHUE OTNPEACISITh CPEAHIOI CKOPOCTH Mepeavyn JaHHBIX, OIICHUBATh H3MECHEHNE
BpEMEHU TMepeayr TpH HW3MEHEHHH WH(GOPMAIIMOHHOTO O0BEMA MaHHBIX W
XapaKTEpUCTUK KaHaja CBSI3H;

YMEHHUE HCIONb30BaTh MPU PEHICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alTUCH
YHUCeJI, AITOPUTMA IMTOCTPOCHUS 3alMCH YKCTIa B MIO3UIIMOHHOW CHCTEME CUHCIICHUS
C 3aJJaHHBIM OCHOBAaHHMEM W IOCTPOCHHUS YHCIIA IO CTPOKE, COJEpKaIllel 3aluch
ATOTO YKCJIA B TO3UIIMOHHOMN CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHHUE
BBITIOJIHATH apU(PMETHUUECKHUE ONEepaIlii B TO3UIIMOHHBIX CUCTEMAX CUHUCIICHUS;

yYMEHHUE BBINIOJHATH MPeoOpa3OBaHUs JIOTHUECKUX BBIPAKEHHM, HUCIOIB3YS
3aKOHBI adreOphl JIOTUKH, YMEHUE CTPOUTh JIOTHYECKOEC BBIPAXKCHUE B
TU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHON TaOimIe
UCTUHHOCTH, HWCCJENI0BAaTh OOJACTh MCTHHHOCTU BBICKA3BbIBAHUS, COACPIKAIIETO
NepeMEHHbBIE, PENIaTh HECIOKHBIC JJOTHYECKUE YPABHEHUS U CUCTEMbl YpaBHEHUM;

MOHMMaHUE O0a30BBIX QJITOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uHpopMaIuu (3alruch Yrcesl B MO3UIIMOHHONW CHCTEME CUWCIICHUS, HAaXOXKICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JIHaIa3oHe, 00paboTka MHOTOPA3PSAHBIX IEITBIX
YHCEeJI, aHAJIU3 CUMBOJIBHBIX CTPOK U JAPYTHX), AITOPUTMOB TTOMCKA U COPTUPOBKH,
YMEHHUE OMNPEAeNATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHupoBaHWE JJIEMEHTOB MAacCHBa, COPTHPOBKA MacCHBa, IepeOOpHBIC
QITOPUTMBI, IBOWYHBIA TOWCK) W MPHBOJUTH MPUMEPHI HECKOJIIBKUX aJTOPUTMOB
Pa3HOM CJIOKHOCTH JIJISl PEIICHUS OHOM 3a1a4H;

BJIAJICHUE YHUBEPCAJIHHBIM SI3BIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpeacraBieHusMu O O0a30BBIX THIAX JaHHBIX H
CTPYKTypaxX JaHHBIX, YMEHHE MWCIOJb30BaTh OCHOBHBIC  YIPABIISIOIINC
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAINW3 MPEIJIOKCHHOW IMPOTPaMMBI:
OTIPEICIISITh PE3YNIBTATHl PA0OTHI MPOTPAMMBI MIPU 33IaHHBIX MCXOJIHBIX JTAHHBIX,
OTIPEJIeNISITh, MPU KAKUX HCXOJTHBIX JAHHBIX BO3MOXKHO TOJIYYCHHE YKa3aHHBIX
PE3YNbTATOB, BBISBIATH JAHHBIE, KOTOPHIE MOTYT MPHUBECTH K OIIMOKE B padoTe
porpaMMel, GOPMYITHPOBATH MPEATOKEHHUS MO YIIYIIIEHUIO TPOrPaMMHOTO KOJIa;



YMEHHE CO3[aBaThb CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI W
JIEMOHCTPAIIMOHHBIE MaTEPUAJIbl C UCTIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHUE UCTIOB30BaTh 3JIEKTPOHHBIC TAOJIUIIBI JIJIs1 aHANIU34, TPEICTABICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsi BHIYMCICHHE CYMMBbI, CPEIHETO apuPMETHUECKOTO,
HAauOOJIBIIIET0O W HAWMCHBIIETO 3HAYCHHM, pEIICHUEe YpPaBHEHWU, BBIOOD
ONTUMAJIBLHOTO  pelieHus, noAdOp JHUHUM  TPEHJa, pelIeHue  3a1ay
MPOTHO3UPOBAHUS).

B mnpouecce uzyuenus kypca UHGOpPMATUKU YTiyOJnE€HHOTO ypoBHS 6 11
Kiacce o0Oy4aronuMucs OyyT JOCTUTHYTHI CIAEAYIONINUE TPEAMETHBIC PE3YJIbTAThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KOIbI), MCIOJIb30BaTh MPOCTEUIIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OMIMOKU TIPH Tepenade
JTAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIEHUSI MPU HU3BECTHOM YACTOTE€ CHUMBOJIOB, MOSICHATH MPUHIIUIBI
pabOTHI MPOCTHIX AITOPUTMOB CHKATHUSI JAHHBIX;

YMEHHE pellaTh aJrOPUTMHYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M Trpados
(3371241 TOCTPOEHUSI ONITUMAIIBHOTO ITyTH MEXKy BepIIHaMu rpada, ornpeaeeHus
KOJIMYECTBA PA3JIUYHBIX IyTE€d MEXKIYy BEpPUIMHAMH OPUEHTHUPOBAHHOTO
alMKJIMYECKOTO rpada), yMeHue UCI0JIb30BaTh AEPEBbS MTPU aHAIU3E U IOCTPOCHUHN
KOJIOB U JIJISI IPEACTaBICHUS apu(METHUECKUX BBIPAXKEHUM, MPU PEIICHUM 3a]1a4
MOMCKAa U COPTHUPOBKHU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY aJITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIIHYIO CTPATETHIO UTPHI;

yMEHUE pa3pabaThiBaTh W PEaTU30BBIBATH B BHJAEC MporpamMm 0a30BbIC
QJITOPUTMBI, YMEHUE MCMOJIb30BaTh B MpOrpaMMax JaHHbIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pEIIeHUH 33]1a4y CTPYKTYPHI JaHHBIX (CIIUCKH, CIIOBAPH, CTEKU, OYEPEIU, IEPEBbSA),
UCIIOJIb30BaTh 0a30BbIE OMEpalMK  CO CTPYKTypamMu JaHHBIX, MPUMEHSTH
CTaHJApPTHBIE U COOCTBEHHBIEC MOMPOTPAMMEBI [ 00paOOTKH YMCIOBBIX IAHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh TIpU pa3paboTKe MporpamMm OHOIUOTEKH
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefbl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie MporpaMMUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

YMEHHE CO3/aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMU CBEJICHUSMH O 0a3ax JaHHBIX, UX CTPYKTYpE, CpEICTBAX
Co37aHusl M pabOThl C HUMH, YMEHHE HCIOJIb30BaTh TAOJIMUYHBIC (PEISIIMOHHBIC)
0a3bl JaHHBIX (COCTABISATH 3aMPOCHl B 0a3aX JAHHBIX, BBIIOJHITH COPTUPOBKY H
MOWCK 3amuced B 0a3ze JaHHBIX, HAMOJHATH pa3paboTaHHyr0 0a3y MaHHBIX) U
CIIPABOYHBIE CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIIBIOTEPHO-MaTeMaTUUECKUE MOJIENN JJI aHaAInU3a
O00BEKTOB U MPOIIECCOB: (OPMYIUPOBATH II€]Ib MOJICITUPOBAHHSI, BBITIOIHITH aHAIH3
pe3yabTaTOB, MOJYYEHHBIX B XOJ€ MOJCIUPOBAHMS, OIICHHBATh COOTBETCTBHE
MOJICNIA MOJIEIUPYEMOMY OOBEKTY WM TPOLECCY, MPEACTABISATh DPE3YJIbTaThl
MO/ICJIMPOBAHUS B HATJISIATHOM BHJIE;

YMEHHE OpraHU30BBIBATh JHUYHOE HH(POPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3IUYHBIX CPEACTB LHU(PPOBBIX TEXHOJOTUH, TOHUMaHUE
BO3MOYKHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYTr, LHU(POBBIX
00pa3oBaTeNbHBIX CEPBHCOB;

NOHUMaHHE OCHOBHBIX MPHHIMUIOB Pa0OThI, BO3MOXKHOCTEH U OrpaHHYCHHUS
NPUMEHEHHUsI TEXHOJOTHI MCKYCCTBEHHOTO HMHTEJIEKTa B PA3NWYHBIX 00JACTAX,
HAJIMYUE TPEJCTABICHUIA O Kpyre penraeMbIXx 3a7ad MalIduHHOTO OO0y4YeHUs
(pacnio3HaBaHMsl, KJaCCU(PUKAUU U MPOTHO3UPOBAHUS) HAIMUUE MPEACTABICHUM
00  HUCHOJB30BAaHUM  HMHMOPMAIMOHHBIX  TEXHOJOTMH B Pa3IMYHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpaMmbl

Paznea 1. lilndpoBasi rpaMOTHOCTH

KoMnbrorep - yHuBepcanbHOE YCTPOUCTBO

11 00pabOTKH JaHHBIX

1.2 [TporpamMmmHoOe obecrieueHne

13 KomnrerorepHsle cetn

14 WNudpopmannonHasi 6e30nacHOCTh

Hroro no pasneny

Pa3nea 2. Teoperuueckue 0oCHOBbI HH(POPMATUKH

2.1 [IpencraBienne HHGOPMAIIUU B KOMIIBIOTEPE
2.2 OcHOBBI aNIreOphl JTOTUKU
2.3 KomnbrotrepHas apupmeTnka

Hroro no pazneny

Pa3nea 3. AnropuTmMbl M IPOrpaMMHUpPOBaHHUe
3.1 BBenenne B mporpaMMupoBaHHe
3.2 BcnomorarenbHble anropuTMbl

3.3 YuciieHHbIE METOIBI

KoaudecTBO 9acoB

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE
pecypcsl

KonTposbHbie

Bcero
padoThbI

24

19
14

40

16

IIpakTn4yeckue
padoTbI

0.5



3.4 ANTOpUTMBI 00pa0OTKH CUMBOJIBHBIX TAHHBIX 5 1

3.5 AnTopuTMBI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44

Pasznen 4. UnopManmoHHbIe TEXHOJIOTUH

4.1 O06paboTKa TEeKCTOBBIX JJOKYMEHTOB 6 2.5
4.2 AHann3 JaHHBIX 8 3
Hroro no pazneny 14
PezepBHOE Bpemst 14

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 215



11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

Ne ni/n

Pa3znea 1. TeopeTudeckue 0CHOBbI MH()OPMATHKH

11 WNudpopmanius u HHPOpMaILIMOHHbIE
' HPOLIECCHI

1.2 MopenupoBanue
Hroro no pazneny

Paznen 2. AaroputMbl 4 NIPOrpaMMHpPOBAHUE
2.1 DJIEMEHTBI TEOPUH AJITOPUTMOB
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX

OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO
IpOTrpaMMUPOBAHUS

2.3

Hroro no pazneny

Pa3nea 3. UnpopManmoHHbIC TEXHOJTOTHH

KoMnbroTepHO-MaTeMaTnuecKkoe

3.1
MOJICITUPOBAHHE
3.2 ba3n1 manHbBIX
3.3 Be6-caiiTb
3.4 KomnbrotepHas rpaduka
3.5 3D-monenupoBanme

Hroro no pazneny

KoanuyecTBo 4yacoB

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

TpeboBaHMs TEXHUKH O€30MIaCHOCTH U
TUTHUEHBI IPH paboTe C KOMIIbIOTEpPAMU U
JIPYrUMH KOMIIOHEHTaMH [U(PPOBOTO
OKPY’KEHHUS

[TpuHIMIIBI pabOTHI KOMITBIOTEPOB U
KOMIIBIOTEPHBIX CHUCTEM

OOMEH JaHHBIMHU C TIOMOIIBIO IIIHH.
KoHTpoinepsl BHEIIHUX YCTPOMCTB

ABTOMAaTHYECKOE BBITIOJIHEHNUE
IPOTPaMMBI ITPOIECCOPOM

OnepatrBHas, TOCTOSTHHAS U
JONTOBpEeMeHHasl MaMaATh. KoHTpoepbl
BHEIIIHUX yCTPOMCTB. IIpsimoii nocTym k
aMsITH

CoBpeMEHHbIE KOMIIBIOTEPHBIE
TEXHOJIOTHH

[Iporpammuoe obecrneueHue

7 KOMITBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U
MOOWJIBHBIX YCTPOUCTB

CucreMHO€ MporpaMMHOE OOecTieueHue.
OrnepalinOHHBIE CHCTEMBI

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl



10

11

12

13

14

15

16

17

18

19

20

Yrunutel. [IpaiiBepsl yCTPOUCTB.
[TapamienpHOE MPOrpaMMHUPOBAHKE

WHCcTamsamms ¥ TIeUHCTAIUTSIIIHS
POrPaMMHOTO O0eCTICUeHUSs

®daiisioBble cucTeMbl. [IpuHIHIIBI
pa3MeIeHusI 1 UMEHOBaHUs (HaiiioB B
noJiroBpeMeHHou mamstu. [11aGinoHb! ajis
ONMCaHUA rpynn QailsioB

3akoHomaTenbcTBO Poccuiickoit
®denepanun B 0061aCTH IPOrPaMMHOIO
o0ecreyeHus ¥ JTaHHbIX

[TpyHLIMIIBI TOCTPOEHUS U arlrapaTHble
KOMITOHEHTbI KOMIIBIOTEPHBIX CETEH.
CereBble IPOTOKOJIBI

Cetp UnTepHeT

Paznenenue IP-cetu Ha moaceru ¢
MIOMOLIBIO MACOK IOACETEN

CereBoe aIMUHUCTPUPOBAHHE

Bunel nestensHocTH B cetu MIHTEpHET.
CepBucsl UnTepHera. ['ocynapcTBeHHbIE
3JIEKTPOHHBIE CEPBUCHI U YCIYTH
HNudopmannonHas 6€30macHOCTb
BpenoHocHbIe TporpaMmMHOE
obecrnieueHre U MeTo bl OOPHOBI C HUM
[TpakTuyeckas padora o Teme

" AHTUBUPYCHBIE TPOIPaMMBI"



21

22

23

24

25

26

27

28

29

Opranu3zanus TM4YHOTO apXuBa
uH(popManuu. PezepBHoe KonmupoBaHUeE.
[TaponbHas 3amuTa apxuBa

HIudpoBanue JaHHBIX

Anroput™m mudppoBanus RSA.
Creranorpadus

[IpakTuyeckas pabora o Teme
"[lInppoBanue n1aHHBIX"

WNndpopmanus, 1aHHbIE U 3HAHUSL.
WupopmainoHHbIE IPOLECCH] B IPUPOJIE,
TEXHUKE U 00LIECTBE

HenpeprIBHbBIE U TUCKPETHBIE BEIIMUUHBI
u curHaisl. Heo6xo1umocTsb
JTUCKpETH3aIy HHPOPMAaIIUH,
IIpEeHA3HAYEHHOM I XpaHEHHUs],
nepenayu u o0paboTKU B IIUPPOBBIX
cucTemax

JIBonuHOe KogupoBaHue. PaBHOMepHBIE
Y HEPAaBHOMEPHBIE KOJIBL.
JexoaupoBaHue COOOIIECHHH,
3allUCaHHBIX C TIOMOIIIBIO
HEPAaBHOMEPHBIX KOJOB

VYcenosue @ano. Iloctpoenue
OJTHO3HAYHO JICKOJAUPYEMBIX KOJIOB C
nomoInpko aepesa. ['pad Amn. A. Mapkosa
EnuHuts u3smMepeHust KoJauyecTBa
uHpopManru. AnpaBUTHBIA TOIXO K
OLIEHKE KOJIM4YeCTBa UH(OpMAIIH



30

31

32

33

34

35

36

37

38
39

40

41

CucreMbl CUACIICHUS

IlepeBo uncesn U3 OJHOM CUCTEMBI
CUHCJICHHS B APYTYIO

J_—[BOI/ILIHaﬂ, BOCbMCpHUYHAA U
mecCTHaauaTeCpuIHas CUCTEMbL
CUHUCIICHUA, CBA3b MCXKIY HUMHA

I[BOI/I‘-IH&?[, BOCbMCpHUYHAA U
meCTHaauaTCpuIHasd CUCTCMbI
CUHUCIICHUA, CBA3b MCXKIAY HUMU

JIBon4Has1, BOCbMEPUYHAS U
HIECTHAALATEPUYHAs CUCTEMBI
CUYMCIICHHS], CBSI3b MEXKY HUMU
Apudmerndeckue onepanum B
ITO3ULIMOHHBIX CUCTEMAX CYUCIICHUS
TpounuHas ypaBHOBELIEHHAs CUCTEMA
CUYMCIICHUS

JIBon4HO-eCATUYHAS CUCTEMA
CUMCIJICHUS

KoaupoBanue TekcToB

PactpoBoe xoaupoBanue n3o0paxeHui
[TpakTuyeckas padora o Teme
"luckpernsanus rpapuueckoit
uHpopmanun"

I[BeToBbIe MOnenu. BekTopHoe
KoaupoBanue. @opmarsl (aisios.
Tpéxmepnas rpadpuka. OpakranabHas
rpaduxa



42

43

44

45

46

47

48

49

50

51

KoaupoBanue 3Byka. OuieHka
UH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JTAHHBIX TIPU 3a/IaHHBIX YacTOTE
JVICKPETU3AIMH U Pa3psAHOCTH
KOJIUPOBaHUS

[IpakTuyeckas padora o Teme
" luckpeTusanus 3ByKOBOM
uHpopmanun"

OcHOBBI aJIr€OpBl JTOTUKU

Jlornueckue oneparuu. TaOauIbl
HCTUHHOCTH

Jlornueckue Bolpaxenus. Jloruueckue
TOKJeCTBa. [[0Ka3aTenbCTBO JTOrMYECKUX
TOKIECTB C IOMOIIbIO TaOIUI]
UCTUHHOCTH

[TpakTrueckas paboTa 1o Teme
«IlocTpoenue u aHanu3 TadIMIL
UCTUHHOCTH B TaOJIMYHOM IPOLIECCOPE»
Jlormueckue onepanuu 1 onepannuy Haja
MHO’KECTBaMHU

Jlornueckue ornepanyy U ONepauy Haj
MHOXECTBaMHU

3aKoHbI anreOpbl JOTHKH.
OKBUBaJIEHTHbIE MPeoOpa3zoBaHUs
JIOTMYECKUX BBIPasKEHUM

Jloruyeckue ypaBHEHHS U CUCTEMBI
ypaBHEHUU



52

53

54

55

56

57

58

59

Jlornveckue GpyHKIHUUA. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GyHKIMI OT KOJIMYecTBa apryMEHTOB.
[TonHbIe cucTEMBI TOrMYECKUX (QYHKIUI

Kanonnyeckue (OpMbI JTOTHIECKUX
BbIpaxkeHUil. COBEpILIEHHbIE
JU3BbIOHKTUBHBIE 1 KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, ATTOPUTMBI UX
HOCTPOCHHMS 10 TabJIMIe UCTUHHOCTH

Jloruveckue 3JIEMEHTBI B COCTaBE
KOMIThIOTEpa

Tpurrep. Cymmarop. MHoOropa3psiaHbIi
CyMMarop

[TocTpoeHue cxeM Ha JIOTUYECKUX
3JIeMEeHTax. 3aluCh JOTHYECKOTO
BBIPXXEHHUSI 110 JIOTHYECKOM cxeme

MI/IKPOCXGMBI 1 TEXHOJIOI'us UX
IMPpONU3BOACTBA

[IpencraBienue eIbIX YUCEN B TaMSITH
KoMIibtoTepa. OrpaHUYeHHOCTh
JMara3oHa Yuces Mpu OrpaHuYeHUN
KoJMuecTBa pa3psanos. [lepenonHenue
pa3psIAHON CETKU

be3sHakoBbIe 1 3HAKOBBIE JAaHHBIC.
3HaKOBbIN OUT. J[BOWUHBII
JOTIOJTHATETBHBIN KO/ OTPHUIIATEIIBHBIX
yucel
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61

62

63

64

65

66

67

68

69

70
71
72

[To6uTOBBIC TOTUYECKUE OTIEPALIHH.
Jlornueckwii, apudmeTrnaeckuii u
UKINYECKUI CIBUTH

HIudpoBaHue ¢ TOMOLIBIO TOOUTOBOM
onepauuu «ucknovaroniee MJIN»
[IpencraBienue u XxpaHeHUE B MaMATH
KOMIIBIOTEpA BELIECTBEHHBIX YHCEI

BerlmontHeHUE ornepariuii ¢
BEIISCTBEHHLIMHU YK CJIaMH, HAKOIIJICHHE
OIMOOK MPHU BBEIYUCICHUSIX

[TpakTuyeckas pabora o Teme
«M3ydenune mopa3psaAHOTO MAITHHHOTO
MPEJICTABICHUS LIEJIbIX U BEUIECTBEHHBIX
qHCcemn

AHanM3 alropuTMOB

Oransl peleHus 3a/1a4 Ha KOMITBIOTEpE.
HHCcTpyMeHTaIbHBIE CPe/ICTBA:
TPAHCIATOP, OTJIAAUUK, TPO(YUIPOBIIUK
Cpena nmporpammupoBanwst. Kommumsiust
U MHTEPIIPETALUS IPOrPaMM.
BupTtyanbHble MallIUHEL.
WuTterpupoBanHas cpena pa3paboTKu
Mertoasl OTIIa KN POrpaMM

TuIbI IepeMEeHHBIX B A3bIKE
IPOTPaMMHUPOBAHUS

O0paboTka 1eIbIX Ynce

O06paboTKa BeIeCTBEHHBIX YHCEI

CrnyualiHble U IICEBAOCITYYalHbIE YnCIa



73
74

75

76

7

78
79

80

81

82

83

84

85

86

BerBnenus. CioxHble yclioBuUs

[{ukJisl ¢ ycaoBHEM

MKl O IEPEMEHHOM.
B3anmo3aMeHs1eMOCTh pa3InyHbIX BHIOB
[IUKJIOB

O0paboTka HaTypaTBHBIX YUCEIT C
MCIIOJIb30BaHUEM IIUKIJIOB

HaxoxeHue Bcex MpOCThIX YHCEN B
3alaHHOM Juana3one [Ipaktuueckas
pabora o Teme «Pemenue 3aga4
METOJIOM I1epedopar»

WuBapuaHT ukia

JloxkyMeHTHpOBaHHE IPOTrpaMM
OO0paboTka JaHHBIX, XPAHSIIUXCS B
daitnax

Pa3z6uenue 3a1aum Ha nojA3a1aun
Hcnons3oBanne cTaHIapTHOU
OMOIMOTEKH A3bIKA IPOTPAMMUPOBAHMSL.
[Tonkitouenue OUOIMOTEK OAPOrpPaMM
CTOPOHHUX IPOU3BOJUTENECH
[ToanporpaMMmel (poLieayphl 1
yHKIHIH)

[ToanporpaMMmel (poueayphl 1
bynkimm)

[TpakTrueckas paboTa 1o Teme
"PazpaboTka moamporpamm"

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

0.5



87

88

89

90

91

92

93

94

95

96

¢ynkunu. Mcnonp3oBaHue creka s
OpraHHU3alUH PEKYPCHBHBIX BHI30BOB

[IpakTyeckas padora o Teme
"PexkypcuBHBIE IOITPOrPaMMBbI"

MoyJibHBIN TPUHIIUI TOCTPOEHUS
porpamm
YucieHHble METOIEI

[TpakTuyeckas pabora no Teme
«HucneHHoe penieHue ypaBHEHUN»

Hcnonb3oBanue JAUCKPETHU3allhH1 B
BBIYUCINUTCIIbHBIX 3aJa4ax

[TpakTuyeckas pabora Mo Teme
«[IpubnmKxéHHOEe BRIYHUCICHNE ITHH
KPUBBIX U IUIOIIAAeH puryp»

[TpakTrueckas pabota no teme «llonck
MakcuMyma (MUHUMYyMa) QyHKIIUN

O06paboTKa CUMBOJIBHBIX TAHHBIX.
ANropuTMBI 00pa0OTKH CUMBOJIBHBIX
CTPOK: MOACYET KOJIMYECTBA TOSBICHUN
CHMBOJIa B CTPOKE

ANropuT™MbI 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30MeHHe CTPOKH Ha CJI0BA O
poOeIbHBIM CHMBOJIAM

AnropuT™MbI 00pabOTKH CUMBOJIBHBIX
CTPOK: MOMCK MOJCTPOKU BHYTPH JTaHHOM
CTPOKH; 3aME€Ha HalJICHHOH MOACTPOKHU
Ha JIpYTyI0 CTPOKY
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98

99

100

101

102

103

104

105

106

[IpakTyeckas padora o Teme
"O6paboTKa CTPOK C UCIOJIH30BAHUEM
GYHKIMHA CTaHIapTHOW OMOIMOTEKH
sI3bIKa IPOrpaMMHUpPOBaHUA"

I'eHepanus c0B B 3aJaHHOM aJiaBUTE

MaccuBsI ¥ IMOCHEI0BATENLHOCTHA YUCE.
[TpakTrdeckas padboTa 1Mo Teme
"3anotHene Mmaccusa"

O06001IEHHbIE XapaKTEPUCTUKA MACCUBA

JIMHEeNHBII TONCK 3aJaHHOTI0 3HAUCHHS B
MmaccuBe. [IpakTudeckas padbora mo reme
"JInHeHHBIN MOUCK 3aJaHHOTO 3HAYECHUS
B Maccuse"

[Tpaktuyeckas padora no teme "[lorck
MUHUMAJIBHOTO (MaKCUMAIILHOTO)
dJIEMEHTA B YMCJIOBOM MaccuBe"

CopTupoBKa 0JHOMEPHOIO MAaCCUBA.
ITpocThie METOIBI COPTUPOBKH.
[TpakTrueckas paboTa 1o Teme
"ITpocThie METOIbI COPTUPOBKU MaccHuBa'

CopTupoBka cinustHueM. bricTpast
COPTUPOBKA MaccuBa (JITOPUTM
QuickSort). ITpakTuyeckas padora o
teme "beicTpast copTupoBka maccupa'

JIBOMYHBII MOUCK B OTCOPTUPOBAHHOM
maccuBe. [IpakTudeckas pabora mo treme
" JIBOUYHBIN MOUCK"

JIByMepHbIE MacCUBbI (MaTPUIIbI)

'

0.5

0.5

0.5

0.5

0.5
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108
109
110

111

112

113

114

115
116

117

118

119

AATropuTMBI 00paObOTKU MaTpPHUIL
Pemenue 3aa4 aHanu3a JaHHBIX
CpencTBa TEKCTOBOIO IpoLeccopa
KoMnbrorepHas BEpCTKa TEKCTa

[IpakTruueckas padota mo teme "BépcTka
JIOKYMEHTOB C MaTeMaTH4YEeCKHUMHU
dbopmynamu"

NHCcTpyMeHTBI pelieH3upOBaAHUS

[TpakTnueckas paborta 1mo Teme
"MHOrocTpaHu4YHbI€ JOKYMEHTHI"

Ob6naunsle cepBuchl. KomiekTuBHas
pabota ¢ nokymenTamu. [Ipaktuyeckas
pabora o Teme "KosmnexktuBHas pabota ¢
JIOKyMeHTaMu"

Anamms JaHHBIX. Bonbnmme JAaHHBIC
MammHaHoe 00y4yeHue

AHanu3 JaHHBIX C TOMOIIBIO
AIIEKTPOHHBIX TAOIHIL

[TpakTrueckas pabota no teme "AHanus
JTAHHBIX C IIOMOIIBIO AJIEKTPOHHBIX
Tabnu"

[TocTpoenue rpagukoB GyHKIHH.
[TpakTrueckas paboTa 1o Teme
"HarnsanHoe npencraBieHue pe3yabTaToB
CTaTHUCTUYECKON 00pabOTKH TaHHBIX B
BU/JIE TMarpaMM CpeJCTBAaMH pelaKkTopa
AIIEKTPOHHBIX TaOIHI"

e

0.5

0.5



Jluaum tpenna. [Ipaktuueckas padbora o
120 teme "llonbGop nmuHUYM TpeHaa,
MPOTrHO3UpOBaHUE"

[TonGop mapametpa. [IpakTudeckast
pabota o Teme "HucieHHoe penieHue

121 .
YpaBHEHHUH ¢ IOMOILBIO 1ToA00pa
napamerpa"
OnTuMu3anus Kak IOMCK HAUITYYIIETO
pelIeHus B 3aJaHHBIX YCIIOBHSX.

122 [IpakTyeckas pabora Mo Teme
"Pemenue 3a1a4 ONTUMHU3ALUU C
MTOMOIIIBIO AJIEKTPOHHBIX Ta0IHIT"

123 PesepBHoe Bpemst

124 PezepBHOE Bpems

125 PesepBHOe Bpems

126 Pe3epBHOE Bpems

127 PesepBHOe Bpems

128 Pe3epBHOE Bpems

129 PesepBHOe Bpems

130 Pe3epBHOE Bpems

131 PesepBHOe Bpems

132 PesepsHOe Bpems

133 PesepBHOE Bpems

134 PesepBHOe Bpems

135 PesepBHOe Bpems

136 PesepBHOE Bpems

P R R R R R R R R R R R R R



OBIIEE KOJIMYECTBO YACOB I1O

136 0 21.5
I[TPOTPAMME



11 KJIACC

KoanuecTBo 4yacoB

Ne Jara

Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bceero U3YYCHUS

padoTshI padoThI

KonmvectBo nnpopmanmu
ANTOPHUTMEI C)KaTHS JTAHHBIX
Anroputm Xaddmana

[IpakTuyeckas padora no Teme "CxaTre

4 JIAHHBIX C TIOMOIIBIO AJITOPUTMA 1 1
Xaddpmana"
5) Anroputm LZW 1

AJNTOPUTMBI CKaTHs JAHHBIX C TOTEPSIMH.
[TpakTuyeckas pabora no reme "CxaTue
TaHHBIX ¢ ToTepsMu (anroputmsl JPEG,
MP3)"

CKopocTh nepeiaum JaHHBIX 1
[ToMexoycTOWYHBBIE KOJIBI

[TpakTnyeckas pabora o Teme

"IlomexoycToitunBbie KOIbI"

Cucrembl. KOMIIOHEHTBI cHCTEMBI U UX

10 B3auMoeiicTBue. CuctreMHbiid 3 PexT.
VYnpasieHue Kak HUHPOPMaITMOHHBIN

nporuecc. OOpaTHas CB3b
11 Mogenu u MoaeIupoBaHue 1
12 ['padur

13 Pemenue 3amau ¢ momoiisto rpadoB

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl



14
15

16

17

18

19

20

21
22

23

24

25

26

[epeBbs
OCHOBBI TEOPHH UTP

[IpakTuyeckas padora no teme "[lonck
BBIUTPBHIIIHON CTPATETUH B UT'PE C MOTHOM
nHpopmanuen"

CpencTBa HCKYCCTBEHHOTO MHTEIUIEKTA

[TpakTuueckas pabota mo Teme "Cpencraa
HCKYCCTBEHHOT'O MHTEJIJIEKTa"

dopmanuzanys MOHATUS aITOPUTMA.
MamnHa ThropUHra Kak yHuBepcaibHast
MOJIeNIb BblunciieHni. Tesuc Ueépua—
Trropunra

[IpakTuyeckas pabora Mo Teme
"CocTaBieHHe POCTOM MPOrpaMMBbl JIIs
MamuHbl Teropunra'

Mammuna [locta

Hopmanbhbie anropudmel MapkoBa
ANTOPUTMHUYECKU HEpa3peIIMble
3a1a4M. 3a/1a4a OCTaHOBA.
HeB03M0XHOCTh aBTOMAaTHYECKOU
OTJIJKU IIPOrpaMM

CI10)KHOCTh BBIYUCIIECHUI

[Torck MpOCTHIX YUCEN B 3aJaHHOM
JMarna3oHe ¢ NOMOUIbIO aIrOpUTMa
«pemreTo Iparochenar

[TpakTuueckas pabota no teme "Ilonck
IIPOCTBIX YKCEN B 3a/IaHHOM JlMana3zoHe"



27

28

29

30

31

32

33

34

35

MHoropa3ps/Hble LeNble Yncia, 3a1a4u
JUINHHOU apu(MEeTUKH

[IpakTuyeckas padora o Teme
"Peanu3zanus BEIYMCICHUN C
MHOTIOpa3psHbIMU YHCIaMu"

CrnoBapu (accolMaTUBHBIC MACCUBBI,
O0TOOpakeHHMs ). X3MI-TaOJIUIIBI.
[Toctpoenue andaBUTHO-9ACTOTHOTO
CJIOBaps IS 33/IaHHOTO TEKCTa

[TpakTnueckas paborta 1mo Teme
"ITocTpoeHue anhaBUTHO-YACTOTHOTO
cJoBaps JyIs 3aIaHHOTO TekcTa"

AHanu3 TeKkcTa Ha eCTECTBEHHOM SI3BIKE.
Brigenenne mmocneaoBaTeIbHOCTEHN 110
nrabiaony. PerynspHbie BhIpaKeHHUs.
YacToTHBIN aHaIN3

[TpakTrueckas pabota no teme "AHanus
TEKCTa Ha €CTECTBEHHOM s3bIKe"

Crexu. AHanIu3 NPaBUIBHOCTU
CKOOOYHOT'O BBIPAXKEHUS

Beruucnenue apudmernueckoro
BBIPa)KEHUSI, 3aIIUCAaHHOTO B
noctukcHon hopme
[TpakTrueckas paboTa 1o Teme
"Bpruucnenue apupMeTuieckoro
BBIPa)KEHUSI, 3aIIUCAaHHOTO B
noctduxcHon popme"



36

37

38

39

40

41

42

43

44

Ouepenu. Mcnonps3oBanue odepenu ais
BPEMEHHOI'0 XpaHEHHUs JaHHBIX

[IpakTuyeckas padora o Teme
"Ucnons3oBanue ouepenu”

JepeBbs. Peanuzanus gepesa ¢ MOMOIIBIO
CCBUIOYHBIX CTPYKTYp. J{BoruHBIC
(bunapneie) nepesbs. [locTpoenue nepera
JUTS 33JJAHHOTO apH(PMETHIECKOTO
BBIPAKCHUS

[TpakTnueckas paborta 1mo Teme
"Hcnonb3oBaHue AEPEBbEB IS
BBIYHMCIICHHS apU(PMETHICCKUX
BbIpaXeHUI"

PexypcuBHBIE anropuT™Mbl 00X0/1a JAepeBa.
Vcnonb30BaHue cTEKa U OUEpeaH JUIs
o0xoJa 1epeBa

PexypcuBHBIE anropuT™MbI 00X0/a JIepeBa.
Vcnonb30BaHue cTEKa U OUepeaH JUIs
o0xoJa 1epeBa

Anroputmsl Ha rpadax. [Toctpoenue
MUHHMAaJIHHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTHPOBAHHOTO Tpada

O6xox rpada B rmyouny. O6xox rpada B
HIAPUHY

KonruecTBo pa3nuyHbIX MyTeld MEXIY
BEpIIMHAMU OPUEHTUPOBAHHOTO
aIUKIN4ecKkoro rpaga



45

46

47

48

49

50

51

52

53

54

Anroput™m JlefKCTphl.

[TpakTrueckas paboTa 1o Teme
"BbruncieHue JUIMHbI KpaTyaiiiero nyTu
MEXy BepIIMHAMU Tpada (aroputm
JeiikcTpsbr)”

Aunroput™m ®@noitna—Y opiiasmia

3amauu, penaeMbie ¢ TOMOIIBIO
JTMHAMUYECKOTO IPOrPaMMHUPOBAHUS:
BBIYUCIICHHE PEKYPCUBHBIX (DYHKIIUH

[IpakTuyeckas pabora o Teme
"BbruncieHne peKypCcuBHbIX (PYHKINN C
OMOUIbIO JUHAMUYECKOTO
porpamMMupoBaHus"

3amauu, penaeMbie ¢ TOMOIIBIO
JUHAMHYECKOI0 TPOrPaMMHUPOBAHHUS:
MOACYET KOJINYECTBA BAPUAHTOB

IIpakTtrueckas padora mo teMe "Ilomcuér
p p

KOJIMYECTBA BAPUAHTOB C OMOUIBIO
JUHAMHYECKOIr0 IporpaMMupoBanus”

3aauu, pemaemMple ¢ IOMOLIbIO
JUHAMHYECKOI0 IPOrPaMMUPOBAHHUS:
3a/1a4i ONTUMHU3ALUU

ITonsiTE 0 mapagurmax
nporpamMmmupoBanus. O630p A3bIKOB
MporpaMMHUpOBaHUs

[TonsiTne 06 0OBEKTHO-OPHUEHTUPOBAHHOM
IPOrpaMMHUPOBAHUN
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56

57

58

59

60

61

62

63

64

65

66

O0BekThI U Ki1acchl. CBOMCTBA U METOEI
00BEKTOB

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3

[IpakTrueckas paboTta 1mo Teme
"Mcnonp30BaHne TOTOBBIX KJIACCOB B
nporpamme”

PazpaboTka nporpamMm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO ITOX0/1a

[TpakTiaeckas padota "Pa3paborka
MIPOCTON MPOTrPaMMBbI C HCIIOJIb30BAHUEM
KJ1IaccoB"

WNukancynauus. [Ipaktuueckas padota no
teme "Pa3paboTka kiacca,
MCIOJIb3YIOIIET0 MHKACYIISIHI"
Hacnenosanue. [Tonumopduszm
[TpakTrueckas paboTa 1o Teme
"Pa3paboTka uepapxuu kjiaccoB"

Cpenbl OBICTPOI pa3pabOTKU MPOTPaMM.
[TpoexTrpoBanue uHTEpPEiica
M0JIb30BATENS

[TpoexTupoBanue uHTEpPeiica
M10JIb30BATENS

Hcnonp30BaHne TOTOBBIX YIPABISEMBIX
3JIEMEHTOB JJIsl IOCTPOeHUs uHTepdeiica

[TpakTuyeckas padora o Teme
"Pa3zpaboTka mporpamMMsl ¢ rpauuecKum
uHTepdeiicom”

0.5
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68

69

70

71

72

73

74

75

76
77

78

W3yuyenue BTOpOro A3bIka
IIPOrPaMMUPOBAHHUS

W3yuyenue BTOpOro A3bIka
IIPOrpaMMHUPOBaHUS

OTansl KOMIIBIOTCPHO-MAaTEMAaTHYECKOI'O
MOACIIUPOBAHUA

Juckpernsanus npu MaTeMaTU4eCKOM
MOJEJIMPOBAHUU HEIIPEPBIBHBIX
npoueccoB. MoaenupoBaHue IBUKEHUS

[IpakTuyeckas pabora o Teme
"MopenupoBaHue ABUKEHUA"

MonenrpoBaHue OMOIOTUYECKUX CUCTEM.
[TpakTrueckas paboTa 1o Teme
"MopenupoBaHue OMOIOTUUECKUX
cuctem"

MareMaTHUeCKHE MOJEIN B SKOHOMHKE.
BrraucnuTenbHble SKCIEPUMEHTHI C
MOJENIMHA

BepositHocTHBIE MOaenu. [IpakTnyeckas
pabota no Teme "MMuTanoHHoe
MOJIEJIMPOBAaHHUE C TOMOLIBIO METOA
Mosnre-Kapno"

KomneioTepHoe MoJiennpoBaHie CUCTEM
yIpaBiIeHUS

O6paboTka pe3yabTaTOB IKCIIEPUMEHTA
Tabnuunble (pensauuoHHbIe) 0a3bl JaHHBIX
[Touck, copTUpOBKa U PUIBTPALIUS
JAHHBIX. 3aIIPOCHI Ha BEIOOPKY JJaHHBIX.

0.5

0.5
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81

82

83

84

85

86

87

88

89

90

91

3anpockl ¢ nmapaMmerpamu. Boraucisiemsie
I10JIS B 3aIIpocax

[TpakTuyeckas padora o teme "Pabora ¢
roToBoi 0a30ii TaHHBIX"

MuororabiauuHaele 0a3bl JaHHBIX. THIB
cBs3el Mex Ay TabnuiamMu. BaenHui
Kiro4. [leaocTHOCT 0a3bl JaHHBIX

[TpakTrueckas paboTa 1o Teme
"Pa3paboTka MHOrOTaOINYHOM Oa3bI
Ha”HHBIX"

3anpockl K MHOTOTA0JIMYHBIM O6a3aM
JTAHHBIX

[TpakTrueckas pabota mo Teme "3anpockl
K MHOTOTaOJIM4YHON 0a3e JaHHBIX"

31k ynpaBnenus gaaasiMu SQL
[TpakTrueckas paboTa 1o Teme

"VYrpaBneHue JaHHBIMH C TIOMOIIIBIO
si3pika SQL"

Hepensaunonnslie 6a3bl JaHHBIX.
OKCHEepPTHBIE CUCTEMBI
HHTepHeT-IpUIIOKEHUS

ITonsiTHE O CEpBEPHOMN U KIMEHTCKON
4yacTAX caiita. TeXHOJIOTUs «KJIUEHT —
cepBepy», €€ JOCTOMHCTBA U HEJOCTATKU

OcuoBrI a361ka HTML

[TpakTrueckas paboTa 1o Teme
"Co31aHne TeKCTOBON BeO-CTpaHHIIbI"

OcHoBrl a361ka HTML
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93

94

95

96
97
98

99

100

101

102

103

Ocuossl ga361ka HTML

[TpakTrueckas paboTa 1o Teme
"Coznanue BeO-CTpaHUIIBI, BKITFOYAOIICH
MYJIbTUMEANHHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHbIE, BUJIEO)"

OcCHOBBI KacKaJIHBIX TaOJIHI] CTUIICH
(CSS)

[TpakTrueckas paboTa 1o Teme
"OdopmieHne CTpaHHIIbl C TOMOIIIBIO
KacKaJIHbIX Ta0muL cruiieil”

Cuenapuu Ha s3bike JavaScript
Cuenapuu Ha si3bike JavaScript
®opMbl Ha BEO-CTpaHULIE

[TpakTryeckas pabora o Teme
"O6paboTka faHHBIX HopM"

Pa3memenue Be6-caiiToB. Ycnyra
XOCTHHTra. 3arpy3ka ¢ailyioB Ha caiT

Kaapuposanue. UcnpaBnenue
nepcnekTussl. [ ucrorpamma. Koppexkuus
YPOBHEW, KOPPEKLIMS LIBETA.
ObecrBeurBaHUE 1IBETHBIX U300pakeHUI

BBox n3o0pakeHuil ¢ HCTIOIb30BaHHEM
Pa3INYHBIX IUPPOBBIX YCTPOHCTB.
[TpakTrueckas paboTa 1o Teme
"Ob6paboTtka nudpossix Gpororpaduit”
Perymis. Pabota ¢ o6nactsamu. OUIBTPHI.
[IpakTruueckas padota mo teme "Petymb
nndpoBbIx Gororpaduit”

0.5

0.5
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105

106

107

108

109

110

111

112

113

114

115

116

MHorocoitHble H300pakeHusl.
TexcroBrie citon. Macka cinost. Kanasl.
CoxpaHeHHE BBIICIEHHON 0071aCTH
[IpakTuyeckas padora o Teme

"MHorocoinble n300paxxeHus"

[ToaroToBKa WILTFOCTpAIM 171 BEO-
caiToB. [IpakTrnueckas pabora 1mo Teme
" AHUMUpPOBaHHbIE U300pakeHus"

BekTopHnas rpaduka. Bekropuzamms
pacTpoBBIX U300paKeHU
[TpakTuyeckas pabora o Teme
"BekTopHas rpaduka"

[IpuHUMITBI HOCTPOEHUS U
peAaKTUPOBAHUS TPEXMEPHBIX MOJIEeH

[TpakTryeckas pabora o Teme
"CoztaHue NpoCThIX TPEXMEPHBIX
Mozenein"

Cerounble Moenu. Marepuaibl
[TpakTnyeckas pabora o Teme
"Cerounbie mogenu"
MonennpoBaHue HCTOYHUKOB
ocseleHus. Kamepsl
[TpakTrueckas paboTa 1o Teme
"Pennepunr"

AnnutuBHble TexHOJ0THH (3D-
IIPUHTEPHI)

[ToHsiTHE O BUPTYANbHOM PeaTIbHOCTH U
JIOTIOJIHEHHOM PEAIbBHOCTU

0.5
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121
122
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124
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128
129
130
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132
133
134
135
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OBILIEE KOJIMYECTBO YACOB I10

PesepBHOE Bpems
PesepBHOE Bpemst
PesepBHOE Bpems
PesepBHOE Bpems
Pe3epBHOE Bpemst
PesepBHOE Bpems
PesepBHoe Bpems
PesepBHOE Bpems
PesepBHoe Bpems
PesepBHOE Bpems
PesepBHoe Bpems
PesepBHOE Bpems
Pe3epBHOE BpeMms
PesepBHOE Bpems
Pe3epBHOE BpeMms
PesepBHOE Bpems
Pe3epBHOE BpeMs
Pe3epBHOE BpeMs
PesepBHOE Bpems

PesepBHOE Bpems

[TPOI'PAMME

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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






