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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOnEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaram
OCBOGHHUSI OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrpaMMbl  CPEAHET0  OOMIETO
obpazoBanusi, npenctaBieHHbix B @I'OC COO, a Takxe QenepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHpoOpmMaTuke Ma€T MpEACTaBIEHUE O LeNax, oOIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIONIMXCA CPEICTBAMHU
yuebHoro mpeamera «Mudopmaruka» Ha yriyOnEHHOM ypOBHE, YCTaHABIMBAET
00s13aTeIbHOE IpEeIMETHOE coJiep>KaHue, npeaycMaTpUBacT ero
CTPYKTYpPUPOBAHHE IO pa3jiesiaM U TeMaM Kypca, ONpeAeisieT pacipeiesieHue ero
o kjaccaMm (rojaMm u3yueHus), Ja€T MpUMEpHOE pacrpe/ieieHue yueOHbIX YacoB
M0 TEMAaTUYECKUM pasfenaM Kypca U PEKOMEHIyeMmylo (IPUMEPHYIO)
MOCJICIOBATEIPHOCTh ~ MX  HM3YYCHHS C  YYETOM  MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€HM, JIOTMUKM y4eOHOTO Tpolecca, BO3PACTHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.

[Iporpamma o uHGOpPMATHKE ONPEIETAET KOJTMUECTBEHHBIE U KAYECTBEHHBIC
XapaKTepUCTUKU Y4eOHOTO MaTepHaa JIJs KaXJI0TO rojia U3yuyeHus, B TOM YHUCIIe
JUISL COIEPKATEIIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuJarommxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX paoor,
roCcyJapCTBEHHON UTOTOBOM arTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIETCS
OCHOBOW JIJIi COCTaBJIEHHWS AaBTOPCKUX Y4YE€OHBIX MPOrpaMM U YUYCOHHKOB,
MOYPOYHOTO TJIAHUPOBAHUS Kypca YUUTEIEM.

NudopmaTtuka B cpegHeM oO1ieM o0pa30BaHUM OTPAXKAET:

CYIIHOCTh HMH(POPMATUKM KaK HAYYHOM JUCHUIUIMHBI, H3ydaromieu
3aKOHOMEPHOCTH MPOTEKAHUsI M BO3MOYKHOCTH aBTOMAaTHU3aIIMU WH(DOPMAITMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE = 00IacTM  TpUMeHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
nH(POPMAITMOHHBIE TEXHOJIOTHH, YIIPaBJICHNE U COLMAIBbHYIO chepy;

MEXIUCITUTUIMHAPHBIN ~ Xapaktep uWHQopMaTuku ©  HUHPOPMAIMOHHOM
NEeSATeTLHOCTH.

Kypc undopmatuku ajis ypoBHsSI CpeIHEro o0Iero o0pa3zoBaHUs SBISETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomUXCcsl B 00JacTh
uHDOpMATUKA W HUH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, OMHUPACTCS
Ha cojiepKaHue Kypca WH()OPMATHUKUA YPOBHS OCHOBHOTO OOIIET0 0Opa3oBaHHs U
OMBIT  TMOCTOSSHHOTO  MPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHH, Aa€T TEOPETHUECKOE OCMBICICHHE, WHTEPIPETAlUi0 U 000O0IIeHHE
3TOTO OTIBITA.



Pesynbprarel  yrimyOnéHHOro yYpOBHS HM3yueHHUsT y4eOHOro mpeamera
«UHdopmaTtuka» OpHUEHTHUPOBAHBI HAa TIOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieaymned MpoPecCUOHAIBHOW JIEITENbHOCTH KaK B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOUEBBIMU MOHATHUSMU W 3aKOHOMEPHOCTSMH, HAa KOTOPBIX
CTPOUTCS JlaHHAs TpeaMeTHas 00JacTh, paclo3HAaBaHHWE COOTBETCTBYIOIIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIE MTOIXOIbI
K U3YUYCHUIO SIBJICHUM, XapaKTEepHBIX JJI U3y4aeMoil peIMeTHOI 001acTu;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl HCHOJIb30BAaHHWS METOJAOB M HMHCTPYMEHTapusi JaHHOMN
npeaMeTHOM 00J1acTu;

HaJM4yue TPEACTaBICHUM O JaHHOM MpEeAMETHOM 00JIACTH KakK I€JI0CTHOU
TEOpUU (COBOKYITHOCTU TEOpHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMU OO0JacCTSIMHU
3HAHUM.

B pamkax yrinyOna€HHOro ypoBHsI M3ydeHUs MH(OpPMATHKUA 00€CIeYnBAETCS
LeJIeHANPABICHHAs] TOJIFOTOBKA OOyYarOUIMXCs K MPOJOJDKEHUIO 00pa30BaHUS B
OpraHu3alnusax  OpodeccuoHadbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(opmalnMoHHas 0e3011acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJbIIME JaHHbIE H
MalIMHHOE O0O0y4Y€HUE, MPOMBIIIJICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHbIN
UHTEJJICKT, TEXHOJOTUM OeCHpOBOAHON CBS3H, POOOTOTEXHUKA, KBAHTOBBIC
TE€XHOJIOTHUH, CHUCTEMBI PaCIpENEIIEHHOIO PEECTPa, TEXHOJOTWH BUPTYaJIbHOW WU
JIOTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHast 1enb u3yuyeHust yuyeOHoro mnpeamera «HudopmaTuka» Ha
yIIIyOJI€HHOM  ypOBHE cpedHero olmiero oOpa3oBaHusi —  OOecIeueHUe
JaIbHENIIEr0 pa3BUTHA WH(OPMALMOHHBIX KOMIIETEHIMH O0y4arouierocsi, ero
TOTOBHOCTH K JKM3HU B YCIIOBUSIX Pa3BUBAOILErOCs MHPOPMAIIMOHHOTO 00IIeCTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBs3u ¢ 3TUM H3yyeHUe
uHpopmatuku B 10—11 kimaccax oMKHO 00€CIeUUTh:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO Ha IMOHUMAHUU POJIH
uHhopMaTHKH, WHOOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTMA B
COBPEMEHHOM OOIIECTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

cOpPMHPOBAHHOCTh YMEHHMM pa3iau4arh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJIETh HMX CBSI3b C KPUTEPUSMU OLICHHBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHio;



cOPMHPOBAHHOCTh  MPEJCTABICHUNH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTM Ha JU3Hb 4YEJIOBEKa B OOIIECTBE, IOHWMAaHHE COLHUAIBHOIO,
YKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUIAMYECKOrO, MPUPOIHOTO,
SPrOHOMHYECKOTO0,  MEIUUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTUH;

MPUHATHE MPABOBBIX U ATUYECKUX ACTICKTOB WH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOJEH, BOBICYEHHBIX B CO3JJaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, paCIpOoCTpaHeHHEe HH(OpMAIUY;

CO37laHME YCIIOBUM NJisi pa3BUTHUSL HABBIKOB y4e€OHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENILCKOW M TBOPYECKOM JESITEIbHOCTH, MOTHMBAIMKM OOYYaIOIIUXCS K
CaMOpPa3BUTHIO.

B conepxxanun yueOHoro npeamera «MHpopmaThuka» BBIIEIAIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» IIOCBAILIEH BONPOCAM YCTPOMCTBA
KOMIBIOTEPOB U JPYTUX DJIEMEHTOB LUQPPOBOTO OKPYKEHHS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, pa0OTE B
cetd VIHTEpHET M UCHOJIb30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OcHOBbI HH(pOPMATHKH» BKIIOYAET B ceOs
MOHATUMHBIMA anmapaT WHPOPMATUKH, BOMPOCHl KOJAUPOBAHUS HH(POpMAIUH,
U3MepeHuss MHOOPMAIIMOHHOTO 00bEMaA JIaHHBIX, OCHOBBI JIreOphl JIOTUKU U
KOMIIBIOTEPHOT'O0 MOJIETMPOBAHMUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME» HAIPABICH HAa Pa3BUTHE
AITOPUTMHYECKOTO MBIIUICHHS, pa3pab0TKy aJITOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dbopMUpOBaHUE HABBIKOB peau3allMy MPOrpaMM Ha s3bIKax MPOrpaMMHPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
npuMeHeHUsT MHGOPMAIIMOHHBIX TEXHOJOTUM, pPeaJn30BaHHBIX B MPHUKIATHBIX
MPOTPaMMHBIX MIPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3aja4ax aHaiu3a
JIAHHBIX, MCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONMI JJIA pEIICHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénHoMm nanee coaepxkanuu ydeOHoro mpeamera «ubopmaTika
KYPCUBOM  BBIJICJICHBl  JIOTIOJTHUTEIbHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s13aTeNIbHYIO TTPOTpaMMy OOyYEHUS, HO MOTYT OBITh MPEIJIOKEHBI ISl U3YyUCHUS
OT/ICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

YrnyOn€éHHpld  ypOBEHb U3Y4YeHUS WH(POPMATUKH PEKOMEHAYETCS st
TEXHOJIOTUYECKOTO  MpOQWiIsi, OPHUEHTUPOBAHHOTO HA  WHXKEHEPHYIO U
WHOOPMAITMOHHYIO C(ephl ACATENHHOCTA. YTIYyOJIEHHBIH YpPOBEHb W3YUYEHUS
uH(pOpMaTUKU 00ECIEYMBAET: MOATOTOBKY OOYYalOlIMXCsl, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JAacCTH WHOOPMAIMOHHBIX TEXHOJOTUA W WHKCHEPHBIC
CIEUUAIBHOCTH, y4YacTHE B MPOECKTHOM M HCCIEN0BATEIbCKON AESATEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpacid HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIMMIHA/IAX U Cllaye
EaunHoro rocyiapcTBEHHOTO 3K3aMeHa 1Mo HH(OpMaTHKE.

[TocnenoBaTeNbHOCTh M3YYEHUS TEM B MpeAeiaX OJHOr0 rojaa oOy4YeHHUs
MOXET OBITh HM3MEHEHa IO YCMOTPEHHIO YYHTENS NpH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YnCciI0 YacoB, PEKOMEHAOBAHHBIX JIJIs1 U3yueHus MHHOpMaTUKU — 272
yaca: B 10 kimacce — 136 yacoB (4 daca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJCIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Hu¢posasi rpaMOTHOCTH

TpeOoBaHus TEXHUKM OE€30MACHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMHU KOMIIOHEHTaMU ITU(DPOBOTO OKPYKEHUSI.

[IpuHIUIIBI paOOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
don Heiimana. ABTOMAaTHYECKOE BBIOJIHCHHUE MPOTPAMMBI  IPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMHU C
OMOIIbI0 KUH. KOHTpOJIephl BHEMIHUX YCTPOUCTB. [IpsAMO JOCTYN K MaMsITH.

OCHOBHBIE ~ TEHACHUMU  PA3BUTHUS KOMIIBIOTEPHBIX  TEXHOJOTH.
[TapaitenbHbie BBIYHCIICHUA. MHoromnpouneccopHsie CUCTEMBI.
CynepkoMmnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LHM(PPOBBIE YCTpOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BcTpoennbie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTr3upoBaHHbIE TPOU3BOICTBA.

[IporpammHoe oOecreueHre KOMIBIOTEPOB U KOMITbIOTEPHBIX cUcTeM. Bubl
nporpaMMHOro obecrnedyeHuss U UX HazHaueHue. OCOOEHHOCTH MPOTPAMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoucTB. [lapamienbHoe mporpaMMUpOBaHUE.
CuctemMHoe mnporpamMmHoe oOecriedeHue. OrepalMOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTtpouctB. MHCTamusiuuss W = JAEUMHCTAULALIUSA  OPOTrPaMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (ailjioB B
noyroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[Iporpammuoe obecnieuenue. JIuneH3upoBaHue MPOrpaMMHOTO 0OecriedeHMs
u 1uudpoBeix pecypcoB. Ilpompuerapuoe u  cBOOOAHOE MPOrpaMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
obecrnieueHuss U 1UPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3akoHOIaTenbCcTBOM Poccuiickorn @enepannu 3a HENPABOMEPHOE HCHOJIb30BAHUE
MIPOrpaMMHOTO o0ecriedeHus ¥ IMUPPOBBIX PECYPCOB.

[IpUHIUIIBI TOCTPOCHUS W anmnapaTHbIe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete MHTEpHET. Anpecanns B cetu MuTepHeT. [IpoTokoms
cteka TCP/IP. Cuctema JTOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ moMomiplo Macok nonacereid. CereBoe
agMuHUCTpUpoBaHue. [lojlyyeHne HaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEPA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHXKCHUS
MTAKETOB.

Buner  nestenbHoctn B cetu  WaTepHer.  CepBuchl  MHTepHerTa.
['eonH(pOpMaITMOHHBIE CUCTEMBI. | €0JOKAIIMOHHBIE CEPBUCH PEATHHOTO BPEMEHHU



(Hampumep, JIOKamusi MOOWJIBHBIX TEIe(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBiisi, OpOHUPOBaAHUE OMIIETOB U TOCTUHMII.

['ocynapcTBeHHBIE 3JEKTPOHHBIE CEPBUCHI U yciyrd. ColuaibHbIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS UM oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobiema momMHHOCTH
nosyueHHoM nHpopmanuu. OTKpBITEIE 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHbIE W JKOHOMHUYECKHE YTpO3bl, CBSA3AHHBIC C HCIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXxHoJorui. OO1ue mpodieMbl 3aluThl
uHdpopmaruu 1 uHbopmanmoHHoW  Oe3omacHocTH. CpeacTBa  3alUTHI
uH(pOpMaAIUU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
uH(popManMoHHbIX cucTemax. IIpaBoBoe oOecrneueHne HMHGOPMALMOHHON
0€30MacHOCTH.

[IpenoTBpamnieHue  HECAaHKIMOHUPOBAHHOIO  JOCTyma K  JUYHOU
KOH(DUIeHIMaNTBbHON HHPOpPMAIIUK, XpaHSIIEHCS Ha MEePCOHATILHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOE mporpaMMHOe 00ecreyeHrue U CrocoObl
OOpbObl ¢ HUM. AHTUBUPYCHbIE MporpaMmbl. OpraHu3zanus JIMYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [TaponbHas 3ammTa apxusa.

[udpoBanue naHHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHI.
[udper npoctoit 3amensl. [Mludp Lezaps. [ludp Buwxkenepa. Anroputm
mgpoBanus RSA.

Teopernueckne 0CHOBbI HHPOPMATUKH

Nudopmarnus, nanusie u 3HaHus. MudopmarmonHsie mporeccsl B MPUPOJIE,
TEXHHUKE U OOIECTBE.

HemnpepbiBHbBIE W JTUCKpPETHBIE BEJIWYMHBI W CUTHAIBL. HeobxoammocTh
JUCKpeTH3alu UHGOpMAaIMY, MNpPEeIHA3HAUYCHHOW MJIsi XpaHEHUus, Nepeiadyu u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHHe. PaBHOMEpHbIE U  HEPAaBHOMEPHBIE  KOJIBI.
JlexoaupoBaHue COOOIIEHUI, 3aITMCAHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. IlocTpoeHne OMHO3HAYHO AEKOJUPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnunHuIel n3aMepenus kojaudecTtBa nHbopManuu. AQaBUTHBIA MOJIXO0A K
OLICHKE KOJIMYeCTBa MH(POPMALIUU.

Cucrempl cumcienus. Pa3BépHyTass 3amuch IENBIX W APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoOMCTBa MO3UIIMOHHOW 3alUCH  YHUCa:
KOJIMYECTBO IU(pP B 3aMUCH, NMPU3HAK JEIMMOCTH YHCJia HA OCHOBAHUE CUCTEMBbI
CUHMCJICHUS. AJITOPUTM TI€pEBO/Ia LEJIOr0 Ynciia U3 P-u4HOM CUCTEMBbI CUMCIICHUS B
JECATUYHYI0. AJNTOPUTM MeEpeBOJa KOHEUHOW P-m4HON npodu B JECATHYHYIO.
AJITOpUTM TIEpEBOJA LIEJIOTO YHUCIa U3 JECATUYHOW CUCTEMBI cuucieHus B P-
nuyHyro. IlepeBox KoHe4yHOU pAecsaTHYHOW npoOu B P-wunyro. J[BowuHas,
BOCbMEPHUYHAS U IIECTHAATEPUYHAS CUCTEMBbI CUMCIICHUSI, CBSI3b MEXKY HUMHU.



Apudmernueckre ornepanydd B TO3UIIMOHHBIX CHUCTEMAaxX CUHCIEHUsA. TpondHas
YPaBHOBEIICHHAs CUCTEMA CUUCIICHUS. JIBONUHO-IECATUYHAS CUCTEMA CUMCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OpnoGaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koauposka UTF-8. Omnpenenenue HH(POPMAIMOHHOTO
00BEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  uzoOpaxkenuit. OueHka  uHQOpMAMOHHOTO  00BEMa
rpaU4IeCKuX TaHHBIX MMPY 3aJIaHHBIX pa3perieHUuH U TITyOnHe KOTUPOBaHUS I[BETA.
[IBetoBbie MOnenu. BekTopHoe komupoBanue. PopMatbl rpaguyeckux (ailios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMAMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
P 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PATHOCTH KOJUPOBAHUA.

AnreOpa noruku. IloHsiTue BbICKa3biBaHMs. BpicKa3biBaTenbHblE (OPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOnHUIBI UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML HICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBaAMHU.

3aKoHbl aireOpbl JOTMKH. OKBUBAJEHTHBIE MPEOOpPa30BaHUS JOTUYECKUX
BbIpaxkeHUM. Jlornueckue ypaBHEHHS U CUCTEMBI YPABHEHHUIA.

Jlornyeckue GyHKUIUUA. 3aBUCUMOCTbh KOJMYECTBA BO3MOXKHBIX JIOTHYECKHUX
GyHKIUN OT KOIMYEeCTBa apryMeHTOB. [1o1HbIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  gopmbl  jormueckux  BblpaxkeHuil.  CoBepILEHHbIE
JTU3BIOHKTUBHBIC M KOHBIOHKTHBHBIC HOpPMajbHBIE (OPMBI, QJITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UCTHHHOCTH.

Jlormyeckue »s1eMeHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHoropaspsaneiii cymmarop. IlocTpoeHne cxeMm Ha JOTMYECKHX AJIEMEHTax IO
3aJaHHOMY JIOTUYECKOMY BBIP@KECHMIO. 3aIliCh JIOTUYECKOTO BBIPAXKEHUSA I10
JIOTUYECKOM CXEME.

[IpencraBiieHre UENbIX YKHCEN B MNaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
Jana3oHa 4YMCEel NpH OrpaHUYEHWH KOJIMYECTBa pa3psanoB. llepenonHenue
pa3psiiHOM ceTkH. be33HakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. JIBOMYHBIIM
JIOTIOJTHUTEIILHBIN KOJI OTPULIATEIbHBIX YUCEIL.

[TobutoBbie norumdeckue omnepamuu. Jlornmyeckuii, apupMeTUUECKHH W
nukinyeckuid  capurn.  [lludpoBanue ¢ moMompbIO MOOUTOBOW — OmEparuu
«uckmmoyaroniee NI .

[IpencraBiieHrEe BEIIECTBEHHBIX YHCEN B IaMATH KOMIBIOTEPA. 3Hadallas
YacTh W MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duced. [IpoOiemsr
XpaHEHHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYEHUEM KOJIMYECTBA
pa3psaoB. BbInosiHEHME omnepanuii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUIEHUE
OIKOOK MPU BBIYUCICHUSIX.



AJITOPUTMBI U TPOrPaAaMMHPOBaHHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PabOThI MPOCTEHIINX aIrOPUTMOB
YOPABJICHHUS HCIOIHUTEISIMU M BBIYMCIUATEIBHBIX alropurmoB. OrpeaeneHue
UCXOJHBIX JAHHBIX, IPH KOTOPBIX aJITOPUTM MOKET JaTh TpeOyeMbli pe3yibTar.

Otanbl penieHUs 3a4ad Ha KoMIbloTepe. MHCTpyMeHTanbHBIE CpEACTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismus u HUHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WuTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPaAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX TaOmuu. Otnanounbiii BeiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpamMMbl. Touku octanoBa. [IpocMOTp 3HaueHUI IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumbel JaHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIbHBIC, JIOTHYECKHE. BeTBieHus.
Cnoxubele ycnoBus. Iluxkner ¢ ycimoBueM. [lukiael 1O IepeMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3NMYHBIX  BUAOB  IUKIOB. HBapuaHT LHKIIA.
CocTraBneHue 1IUKIAa C HMCIOJIb30BAaHUEM 3apaHee ONpENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIOKyMEHTHpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HUHCTPYKLIMH JJIS TOJIB30BATEIIS.

Anroput™Mbl 00pabOTKHU HATypaJbHBIX YMCEJ, 3alIUCAaHHBIX B MO3WLUOHHBIX
CUCTEMAaX CYHUCIEHMs: pa30MeHHe 3alucu 4Yucia Ha OTAENbHblE LHUQPHI,
HaxXOXXJEHUE CYMMbl W TIpoU3BeleHUs UU(Dp, HAXOKIACHUE MaKCUMaJIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex NMpOCTBIX YHMCEN B 33JlaHHOM auanasoHe. [Ipeacrasienue
yuciia B BUJe HA0Opa MPOCTBIX COMHOXKUTENEH. AJIITOPUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIIUXcs B (aitnax. TekcToBble U TBOMUYHBIE (PailJIbl.
daitioBbie TIepeMeHHBIE ((aiioBbie ykazaTtenu). Urenune u3 (aitna. 3anuck B
daii.

Pa3zouenue 3agaun Ha noazagauu. [lognmporpammel (mpoueAaypsl U GyHKIHHN).
Pexypcus. PexkypcuBHble 00beKThl ((pakransl). PekypcuBHbIE Mpolenypbl U
¢bynkuuu. Mcnionb3oBanue cTeka Jjisl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOM OMOMMOTEKH s3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OMOMMOTEK  MOANPOTrPaMM  CTOPOHHUX  NPOU3BOJIUTENEH.
MoynpHBINA IPUHIAII IOCTPOEHUS IIPOTPAMM.

Yucnennsle MeTonpl. TouHoe ©  NPUOMIDKEHHOE pEIICHUS  3aJayM.
YucneHHble METO/IbI PELLICHUS] YpaBHEHH: MeTo1 niepebopa, METO MOJIOBUHHOTO
nenenus. [IpubnmxkEéHHOEe BBIYMCIEHUE AJIUH KPHUBBIX. BhIuncieHue miomaziei
buryp ¢ mNOMOUIbIO YMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



Tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKUMHM OJIHOM MepeMeHHOU
METO/IOM MOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYyHKIMU  sI3bIKa
POrpaMMUPOBAHUS AJiE 00paObOTKH CUMBOJIBHBIX CTPOK. AJTOpUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: TMOJCYET KOJMYECTBA TMOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPU JAaHHOW CTPOKHM, 3aM€Ha HAWJECHHOW IOJCTPOKH Ha JAPYIYIO CTPOKY.
['eHepanus Bcex CIOB B HEKOTOpPOM ayipaBUTE, YAOBIETBOPSIONIIUX 3aJaHHBIM
orpanndeHusM. [IpeobpazoBanue ynciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl W MOCHEAOBATENIbHOCTH 4KceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MAacCHUBa WM YHCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
IPOU3BEIECHUS, CPEIHEr0 apu(phMETUYECKOr0, MUHUMAIBHOTO M MaKCHUMaJIbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCJIOBHIO).
JInHEeNHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOT
y3bIpbKa, METOJl BbIOOpa, COPTUPOBKA BcTaBkaMu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka MaccuBa (anroput™m QuickSort). J[BOMYHBII MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIByMepHbIe MaccuBBI (MaTpHIbl). AJTOPUTMBI OO0paOOTKU JBYMEPHBIX
MAaCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOIO MACCHBA IO 3a/IaHHBIM MPAaBHIIAM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MaccHBa, IE€PECTAaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpagun m rpammatukud. CpencrTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnonb3oBanue  ctwiieil.  CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHOcku, orjaBieHue. KomektuBHas paboTra ¢ JTOKYMEHTaMHU.
NHCTpyMEHTBI pELIEeH3UPOBAaHUS B TEKCTOBBIX Ipoleccopax. OOMayHble CEPBUCHI.
Henoas mnepenucka. Pedepar. IlpaBuwia 1uTHpOBaHUS HCTOYHUKOB U
opopmieHust Oubnuorpaguueckux ccpuiok. OQopMieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOM TEKCTa. TEeXHUYECKUE CpeIcTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEICTBA PEAAKTUPOBAHMS MATEMaTUUYECKHUX
TEKCTOB.

Ananu3 naHHbiX. OCHOBHBIE 3a/lauyd aHalIM3a JaHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaiusi, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAaHHBIX, OYMCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WIM MOCTPOCHUE MOJIENH, MpeoOpa3oBaHKe JaHHBIX,
BU3YyaJIM3allisl JAHHBIX, MHTEpIIpEeTalusl pe3yiabTaToB. [Iporpammubie cpenctBa u



MHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBIeHHs JaHHBIX. bombIine naHHbIE.
Mammnnoe o0y4yenue. MHTeNIeKTyanbHblid aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILIBIO AIEKTPOHHBIX TAOIUL. BbIYKMCIIEHHE CyMMBI,
CPEIHET0 apu(PMETHUECKOTr0, HANOOJIbIIErO (HAUMEHBIUIET0) 3HAUEHHS IUaIa30Ha.
Breruncnenne koag¢uuumeHta KOppeasuuu ABYX psAaoB JaHHbIX. llocTpoeHue
CTOJOYATHIX, JMHEWYaThIX W KpyroBbiX auarpamm. lloctpoenue rpaduxos
byuximii. [Togbop auHUM TpeH[a, pElIeHNe 3aa4 IPOTHO3UPOBAHUSI.

UucneHHOE pEIIEHUE YpaBHEHUM € TOMOUIbI0 TOA0Opa MapameTpa.
OnTuMmu3anys Kak MOKWCK HAWIyYIIEero peuleHus B 3alaHHbIX yciaoBusX. Llemesas
¢yHkius, orpaHudyeHus. JlokaibHble M T00QJIBHBII MHHMMYMBI LIEJIEBOU
¢yHkuuu. Pemenue 3a1ay onTUMHU3AUU C TTIOMOLIBIO 3JIEKTPOHHBIX TaOIUL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

Teopernyeckue MOAXOAbI K OILEHKE KOJIMYecTBa WHGOpMAIMU. 3aKOH
annutuBHOCTH HH(Opmaruu. @opmyna Xaptiau. MHpopManus U BEpOSTHOCTb.
®opwmyna lllennona.

Anroputmbl  cxxatust JaHHbIX. Anroput™ RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKAaTHSl JAHHBIX C TMOTEPSMH. Y MEHBIICHUE
rIyOuHBI KogupoBaHus 11BeTta. OCHOBHBIE Uen anroputmoB cxatus JPEG, MP3.

CkopocTh Tmepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHHU IepeJayud  OT
MH(POPMAIIMOHHOTO 00bEMA JTAaHHBIX U XAPAKTEPUCTUK KaHama CBs3U. [IpuunHb
BO3HUKHOBEHHUs OMMUOOK TIpU Tiepenade JaHHbIX. KoJbl, MO3BOJISIONINE
oOHapy>XUBaTh W WUCIPABJIATh ONMIMOKH, BO3HUKAIONIME TPH Tepenaye TaHHBIX.
Paccrosinne Xsammunra. KogupoBanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrempl. KoMIIOHEHTBHI cUCTEMBI MW WX B3auMojaelcTBue. CHCTEMHBIN
addekrt. Ynpapnenue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

Mopenn u monenupoBanue. Llens moaennpoBanuss. COOTBETCTBHE MOJEIH
MOJEIIUPYEMOMY OOBEKTY WJIU TMPOIIECCy, Meu MoaenupoBanus. dopmanusarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3yiabTaTOB MOJICTUPOBAHUS B BHUJIE, YAOOHOM A
BOCIIpUATHS yeoBeKoM. I'padudeckoe npeacrapieHue JaHHBIX (CXEMBbI, TAOJIHIIbI,
rpadukn).

I'padpr. OcHoBHBIC MOHATUS. Buasl rpadgos. Onucanue rpadoB ¢ MOMOIIBIO
MATpULl CMEKHOCTH, BECOBBIX MATpPUL, CIOUCKOB CMEXHOCTH. PemeHue
AITOPUTMUYECKUX  3aJ1ad, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJBLHOTO TYyTH MEXIy BepliMHaMu Tpada, ompeaesieHHe KOoJIUYeCcTBa
pa3IMUHBIX MyTE€d MEXAYy BEpPUIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOIO

rpada).



JlepeBns. bunapnoe nepeo. JlepeBbsi moucka. CrocoObl 00xoma mepesa.
[IpencraBnenne apupMEeTHUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpeTHbIE UrPbI
JIBYX UTPOKOB C MoJHOW mHpopManueid. [Toctpoenne nepesa nepedbopa BapuaHTOB,
OMKMCAHKWE CTPATErHH UTPhl B TAONIMUYHON (opme. BBIUrphHIIIHbIE U TPOUTPHILITHBIE
MO3UIINU. BBIMTPBILIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOro HMHTeJIeKTa. CepBHCHI MAIIMHHOIO IMEPEBOAA U
pacno3HaBaHus YCTHOW pedn. KorHuTHBHBIE cepBHUCHL. MneHTH]UKaAIs u OUCK
U300paKEHUH, pacrio3HaBaHHE T Camoo0byuatomuecs CUCTEMBI.
M cKyCCTBEHHBI MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosb30BaHHE METOJIOB
MCKYCCTBEHHOT'O MHTEJUIEKTa B OoOydaronux cuctemax. Mcnosb3oBaHue MeTo0B
MCKYCCTBEHHOI'O MHTEIJIEKTa B poOoToTexHuKe. MHTepHeT Bemiell. [lepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX UHTEIUIEKTYJIBHBIX cucTeM. HelpoHHBIE CETH.

AJITOPUTMBI U IPOrPAMMHPOBaHUE

Qopmann3anus — NOHATHS  anroputma.  MammHa  TeropuHra  Kak
YHUBeEpCcaJIbHas MOZENb BeruncieHui. Tesnc Yépua—TwvropuHra.

OueHka CII0KHOCTH BbIUKCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
aMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW  CJIIOKHOCTH ~ QJITOPUTMOB.  AJITOPUTMBI  [TOJMHOMHAIBHON
cinoxxHoctd. [lepebopublie anroputmbl. IlpuMepsl pa3iaMyHBIX —aJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3JIMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JUAIa30HE C TMOMOIIBI AJITOPUTMA
«pemiero IparocheHar.

MHoropa3zpsiaHble 1eible YUCiia, 3a7a4i JJIMHHOW apu(pMETHKY.

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

Creku. AHamM3 MPaBUIBHOCTA CKOOOYHOTO BBhIpaXEHUsS. BbluucieHue
apu(PpMETUIECKOTO BBIPAKEHHUS, 3aITUCAHHOTO B TOCTPUKCHOMN hopMme.

Ouepenu. Mcnonp3oBaHue ouepenn Juisi BpEMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUEHTUpoBaHHOro rpada. KomamuecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO AlMKIMYECKOro rpada. AnroputM
JIeWKCTpHL.

HepeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOUUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue naepeBa AJid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbl 00xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepeau s 00xoaa IepeBa.

JluHamMpyeckoe INpOorpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXpPaHEHUEM MPOMEXYTOUYHBIX PE3YyJbTAaTOB. 3aJayd, PEIIAEMbIE C MOMOILIBIO



JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYMCICHUE PEKYPCUBHBIX (DYHKIIMA,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALUH.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM TMpOrpaMMHUpoBaHU. OOBEKTHI U
kiaccbl. CBOMCTBa UM METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
Wukarncynsanus, HacieJoBaHue, TOITUMOPHU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepderica
noib3oBatens. Vcnoib30BaHWE TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
MOCTPOEHUS HHTEpdeEiica.

O630p  s3bIkOB  mporpammupoBanusi.  [lonmsitue o  mapaaurmax
IPOrpaMMUPOBAHMUS.

NupopmanuoHHbIe TEXHOJIOIUH

Jranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOI0  MOJEIMPOBAHMS: IOCTAHOBKA
3ajaud, pa3paboTKa MOJENHM, TECTUPOBAHUE  MOJENH, KOMIBIOTEPHBIN
AKCIIEPUMEHT, aHAIU3 PE3YJIbTATOB MOAEIUPOBAHUS.

Juckperusanuss NOpu MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogaenupoBanue BHKEHHS. MojenupoBaHie  OHOJOTMYECKHUX
cUCTEM. MaremaTndyecKue MOJEIM B JKOHOMHUKE.  BbluucnuTenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJIbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMEeTPOB MOJIEIHUPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN IO pe3yJibTaTaM IKCIIEPUMEHTA.

BepostHocteie  momenu.  Metoasl Monte-Kapno.  MMuraumonsHoe
MoienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITY KMBaHMSL.

Tabnuunble (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHIHBIX O0OBekTax. Iloje, 3amuch. Kimrou Tabmunel. Padora c
roToBOM 0a3o0if naHHBIX. 3amoigHeHue 0a3pl JaHHBIX. [loWck, copTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JIaHHBIX. 3alpOChl C MapaMeTpamu.
Brrancnsiembie nosist B 3ampocax.

MHorotabnuunbie 0a3bl JaHHBIX. THUIBI CBSI3eM MexAy TaOauliamH.
Buemnuit kinrou. [{enocTHOCTH 0a3bl TaHHBIX. 3aPOChl K MHOTOTA0JIMYHBIM 0a3aM
JTAHHBIX.

NuTeprer-npuiioxkenus. [loHaTre o cepBepHON U KIMEHTCKOM YaCTAX CaWTA.
TexHOoNmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI S3bIKA
HTML wu kackamubix Ta0mui ctuiet (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenienue BeO-caiiToB. Yciryra xocTuHra. 3arpy3ka ¢aiioB Ha CaiT.

BBon m300pakeHui ¢ UCIOJIB30BAHUEM Pa3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (PoToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB U JPYTUX



ycTpoiictB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLIHs — IIBETA.
ObecuBeunBaHue I1BETHBIX u300paxenuil. Perymb. Pabora ¢ obmactsamu.
OUIbTPHI.

MHuorocnoiinble u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHOW oOnactu. [loaroroBka miumocTpamuii 1yist BeO-calToB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsAIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpussle. dopmaTel BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. Bekropusaius pacTpoBbIX H300paKeHUI.

[IpyHIMOIBI TOCTPOEHUST M PENAKTUPOBAHMS TPEXMEPHBIX  MOJETEH.
Cerounble Mmonemu. Marepuansl. MonaenupoBaHHEe HWCTOYHUKOB OCBEILICHMS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilondartue o BupTyanabHOU
pPEaIbHOCTU U JOIIOJIHEHHOMN PEAJIBHOCTH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJBbTATDBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPaXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcsi PyKOBOJICTBOBAaThCA CPOPMUPOBAHHON BHYTPEHHEW MO3UIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHUBHBIX BHYTPEHHHX
yOXKIEHNUW, COOTBETCTBYIOIIMX TPAAWIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
OOIIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JIESITEILHOCTH B IpOIEcce
peanu3anuyd  CpeACTBaMU  y4eOHOTrO TMpeAMEeTa OCHOBHBIX  HampaBJICHUM
BOCITUTATEIILHOM JIEATETLHOCTH.

B pesynapraTte wu3ydeHwmss WHGOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIETro
oOpazoBaHus y oOyuaromierocs OyayT cOpMHpPOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pEe3yIbTaTHhI:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, yBa)KCHHE
3aKOHA W MPaBOMOpPsIKAa,  COOJIIOJICHHME  OCHOBOMOJIATAIOIMIMX  HOPM
UH(OPMAIMOHHOTO MpaBa U HHHOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HaITMOHAIBHBIM MTPU3HAKAM B BUPTYaJIbHOM TTPOCTPAHCTBE;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEUI0, TOCTIXKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSAX, TOHUMaHUE 3HaYCHUSI HHOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
cetu MHTepHeT;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAash OCTETUKY HAy4HOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABl WMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3nUecKOro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh  370pOBOr0 W  Oe3omacHoro oOpaza  KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



cobmonenus TpeOboBaHuil 0€30MacHOM KCILTyaTallii CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHA;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOH NEATEIHHOCTH TEXHOJOTUYCCKOW W COIMAIBHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TaKyIO IS TEIIBHOCTB;

uHTepec K cdepam MNpodecCHOHANTBbHON NeATEIbHOCTH, CBSI3aHHBIM C
UHPOPMATUKOHN, MPOrpaMMHUPOBaHHEM M HWH(GOPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu u
peann30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HU;

7) 3KOJI0TH4e€CKOr0 BOCIIMTAHMS:

OCO3HaHHUE TJI00ATBHOTO XapakTepa JKOJOTHYECKUX MPOoOJieM M MyTel ux
permeHus, B TOM YHCIE C Yy4€TOM BO3MOXKHOCTEH WH(OpMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

C()OPMUPOBAHHOCTb MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH, IOCTIXKCHHUSAM HAyYHO-TEXHHUYECKOTO IIporpecca Hu
OOIIECTBEHHOH MPAKTHUKH, 32 CUET MIOHUMAHUS POJIH WH(OPMAITMOHHBIX PECYPCOB,
UH()OPMAITMOHHBIX TPOIECCOB U WHOOPMAITMOHHBIX TEXHOJIOTHM B YCIOBHSAX
1udpoBoil Tpanchopmaluu MHOTUX chep JKU3HU COBPEMEHHOTO OOIIIECTRA;

OCO3HAHHE IIEHHOCTU HAYYHOM JIeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEIHPHOCTh HHINBHIYATBHO U B TPYIITIE.

B mporecce AOCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaAMMBI
no wuHpOpMATUKE Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS OMOIMOHAIBHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUpPOBAHHOCTS:

caMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHWE, CIIOCOOHOCTh AaIanTHUPOBAaThCA K
HOMOITMOHAJIEHBIM U3MEHECHHSIM | TIPOSIBIIATH THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIIOYAIOIICH CTpeMJIEHHE K JIOCTHKCHUIO 1EeTU U
yCcrnexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOIIEH CTOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTBIBATh €ro MPU OCYIICCTBICHHMH KOMMYHUKAIIMHM, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYyTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peiiaTh KOH(IUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTte wu3ydenus HHGOPMATUKHM HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOydarwomierocss OyayT copMupoBaHbl MeTanpeaMETHbIC
pEe3yJbTaThl, OTPAXKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX IEHUCTBHUSX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4e€OHbIE JEUCTBUS, KOMMYHUKATHUBHbIC
yHUBEpCaIbHbIE Y4YeOHbIE ACUCTBUS, PETYJISATUBHBIE YHUBEpCAIbHBIC Y4YeOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3naBaTe/ibHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIHUpPOBaTh U aKTyaJIM3UpOBaTh  IMpolieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYILIECTBEHHBIN IPU3HAK WJIM OCHOBAaHUS MJI1 CPaBHEHUS,
KJ1accupukauu u 0000IIECHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 3aJaBaTh IApaMeTpbl M KPUTEPUU HX
JOCTHKEHHSI,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabaTbiBaTh IUJIaH PEIICHHs] MPOOJEMBbI C Y4ETOM aHAIM3a MMEIOIIHUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

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

KOOPJIMHUPOBaTh W  BBINOJHATH pabdoTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaJIBHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE [TPU PELICHUN KU3HEHHBIX MPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUA:

BJIAJ€Th HABBIKAMH YUE€OHO-HCCIE0BATENBCKOM U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3penieHusi npoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METO0B PEUICHUS] TIPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

OCYUIECTBJISATh PA3JIMYHbIE BHJIbBI JEATEIBHOCTH IO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTyallMsiX, B TOM 4YHUCJIE€ NPU CO3JaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U KU3HEHHBIX CUTYaIUSIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W AKTyaJIM3UpPOBaTh 3ajaauy,
BBIIBUTATh TUNOTE3y €€ pelIeHHs, HaXOAWTh apTryMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP:)KJICHUH, 33/1aBaTh MMapaMeTphl U KPUTEPUHU PELICHHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEUICHHWs 3aJaud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh LEJICHAINIPABICHHBIM MOUCK IEPEHOCa CPENCTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh INEPEHOCUTh 3HAHUS B IO3HABATEJIBHYIO M IPAKTHUUYECKYO 00JacTu
KU3HEIEATEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€W, NpeUlaraTh OPUTMHANbHBIC MOJAXOAbI M PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33a4H, IOy CKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTyYeHUsI HHPOPMAINH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJISITH ~ IOWUCK,  aHallu3, CUCTEMaTU3alHuil |
MHTEPIIPETALNIO HH()OPMALIUK PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

CO3/1aBaTh TEKCThl B pa3aMYHbIX (opmarax ¢ y4y€TOM Ha3HAuYCHUs
uHpoOpMaMu U IEJIEBOM  ayJIUTOpPUH, BBIOMpas ONTUMAIBHYIO (OopMy
MIPEICTABIICHUS U BU3yaJIU3al1U;

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

UCIIOJIb30BaTh  CpPEACTBA  MH(POPMAIMOHHBIX M KOMMYHMKAI[MOHHBIX
TEXHOJOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECypcOCOEpexKEeHMs, IMpaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MaCHOCTH;

BJQJIeTh  HAaBBIKAMHM  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaIHH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBUSA

1) o61eHme:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BeeX cdepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6HIGHI/I$I, IIOHUMATh 3HAUCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh MNPEANOCHUIKM KOH(MIUKTHBIX CUTYyaluil |
CMATYATh KOH(l)J'H/IKTBI;

BJIaCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I u BBaHMOHeﬁCTBHH,
APryYMCHTUPOBAHHO BECTH AHUAJIOT, YMCTh CMATYATDH KOH(bJ'II/IKTHBIe CUTyalmu,



Pa3BEPHYTO M JIOTUYHO M3JaraTb CBOK TOYKY 3PEHHUS C HCHOJb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSITeJIbHOCTD:

MIOHUMAaTh M MCIOJb30BaTh MPEUMYILECTBA KOMAHIHOWM M WHIUBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

NPUHUMATh 1€MW COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JICHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJATh IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ YY4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOTNO y4YaCTHUKA KOMAaHIbl B
oOIIMiA pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE IPOEKThI, OIEHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TTO3UTUBHOE CTPATErMYECKOE TIOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

Pel"yJIﬂTI/IBHl)Ie YHuBEpCaJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

1) camoopranuszanmus:

CaMOCTOATENIBHO OCYILECTBIIATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTebHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYAIMSIX;

CaMOCTOSITENIbHO ~ COCTaBJISITh IUIAH pELIEHUs NOpodsieMbl € y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacIMpATh paMKH Y4EOHOI0 MPeAMETA HAa OCHOBE JIMYHBIX NMPEANOUYTEHU;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pelICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMHU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LESAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQuieKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBHU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyJbTaTOB H



OCHOBaHUI, UCMOJIb30BaTh MPUEMBI PePICKCUHN I OLUEHKH CHUTYyalllH, BhIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBhl APYIMX IIPH AHAINU3E pe3yJIbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AHAINU3E pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

B npouecce u3yuenus kypca MHGOpPMATHKU YIiIyOJI€HHOro ypoBHS 6 10
Knacce oOydalomuMmucs OyAyT  JOCTUTHYTHl — CIEOYIOIIME  IPEIMETHbIE
pe3yIbTaThI:

BJIQJICHUE TPEICTaBICHUSIMH O PO WHGOPMAIMU U CBSA3AHHBIX C HEH
MPOIIECCOB B TMPUPOJAC, TEXHUKE W OOIIECTBE, MOHATUSIMU «UHPOpMALIUNY,
«MH(POPMALIMOHHBIM  MPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMBD»,
«cucTeMHBIN A PeKrT», «MHDOPMAITMOHHAS] CHCTEMAY, «CUCTEMAa YIIPABICHUS;

BIAJICHUE METOJaMH Toucka uHbopmammu B cetu HHTepHET, yMmeHwue
KPUTUYECKH OIIEHUBATh MH(POPMAIIHIO, TTOYICHHYO U3 ceTu VIHTepHeT;

yMEHUE XapaKTepHW30BaTh OOJbIINE JaHHBIC, TMPUBOAUTH IPUMEPHI
WCTOYHUKOB HMX TIOJYyYEHUS ¥  HAMNpaBIICHUS HWCIOIb30BAHUSA, yMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHaJW3a JaHHBIX (MPOTHO3MPOBAHUE,
KJIacCU(pUKaIus, KIIaCTepU3aIus, aHam3 OTKJIOHEHU), MMOHUMATh
MOCIIEI0BATEIHLHOCTh PEIICHHUS 3a/1a4 aHAIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/WIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3allus TaHHBIX, MHTEPIPETAINS PE3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIUIIOB YCTpoWcTBa W (YyHKIMOHUPOBAHUS
COBPEMCHHBIX CTAIlMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TEHIACHIIUN Pa3BUTHS
KOMITBFOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HAaBbIKAMU PaOOTHI C OMEPAIMOHHBIMUA CHCTEMaMU, OCHOBHBIMH
BUJIAaMUA TIPOTPAMMHOTO OOECredYeHus] I pelmieHus] YYeOHBIX 3a7ad  II0
BBIOpaHHOH CHeIUan3aIiu;

HaJIMYHE TPEICTABIICHUH 0 KOMITBIOTEPHBIX CETAX M UX POJIH B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aUN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeil, 00 OOmMUX MPUHIMIAX pPa3pabOTK W (YHKIMOHUPOBAHHUS HMHTEPHET-
IIPUIIOKEHUM;



NOHMMaHHE Yrpo3 HWHGOPMAIMOHHON O€30macHOCTH, HCIIOJIb30BaHHE
METOJIOB M CPEACTB MPOTUBOJACHCTBHS JTHUM yIrpo3aM, COOJIIOJACHHE MEp
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAaHEHUE MTEPCOHAIBHBIX
JAHHBIX, COOJIIO/IEHNE TPeOOBAaHUM TEXHUKU 0€30MaCHOCTU U TUTHEHBI PU padboTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIOHEHTaMH ITU(DPOBOTO OKPY>KEHUSI, TOHUMAHUE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX MpOrpaMM, 0a3 JaHHBIX M
paboTel B ceTn MHTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIIOB AUCKPETU3ALUU pA3JIMYHBIX BHJIOB
uHopMaIuU, YyMEHUE ONpelNesiTh HMHPOPMALUOHHBIM OO0BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JaHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluHu,
YMEHUE OINpEAeNiATh CPEAHIOI CKOpPOCTh IE€pelaud JIAHHBIX, OIIEHUBATh
U3MEHEHUE BpPEMEHU TMepeJayd NpH M3MEHEHHH HWH(OPMAIMOHHOTO 00bEMa
JTAHHBIX M XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHHUE HCIIONb30BaTh MPU PEUICHUH 3a/a4 CBOMCTBA NMO3ULMOHHOW 3aIlich
YyHuCell, AITOPUTMA IMMOCTPOCHHUS 3alUCH YUCIIa B MIO3UIIMOHHON CUCTEME CUHUCIIECHUS
C 33JlaHHBIM OCHOBAHHUEM M IMOCTPOEHHUS YHUCIA IO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3ULHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHEM,
YMEHHE BBINOJIHATh apUPMETHUUECKUE OIEepald B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHHUE BBINOJHATH MPe0oOpa30BaHUS JIOTUYECKUX BBIPAXKEHHM, HCIIONb3YS
3aKOHBI aireOpbl JIOTUKH, YMEHUE CTPOUTH JIOTMYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHONW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIe
UCTUHHOCTH, HUCCJIEI0BaTh 00JacThb MCTUHHOCTH BBICKA3bIBaHUS, COAEPIKAILErO
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPABHEHUIA;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmauu (3arnuch 4Mcesl B MO3UIIMOHHOW CHUCTEME CUMCICHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEJ B 33JJaHHOM JIMara3oHe, 00paboTka MHOTOPa3psIAHbIX LEbIX
YHCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHUE ONpPENeNsATh CI0XKHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMHpOBaHHE 3JIE€MEHTOB MAacCHMBa, COPTUPOBKAa MaccHBa, HepeOOpHbIE
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOJAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOXKHOCTH JJIsl PEIIECHUS OJHOW 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IMPOrPaMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHUsSIMU O O0a30BBIX THUMaX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIE  YMPABISAIOIINE
KOHCTPYKLMH, YMEHHUE OCYIUECTBIATh AHAIN3 NPEIJOKEHHOM MPOrpaMMBbI:
OTIPEICIISITh PE3YBTATHl PA0OTHI MPOTPAMMBI MPHU 33JIaHHBIX MCXOJIHBIX JTAHHBIX,
ONpPENENATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOKHO IOJIYYEHHE YKa3aHHBIX



pE3yIbTaTOB, BBIABIATH JAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OIMMOKE B padoTe
porpamMmbl, HOPMYIUPOBATH MPEIIOKEHHUS 110 YIYUIIEHUIO MPOTPAMMHOTO KOJIa;

YMEHHE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI H
JEMOHCTPAlMOHHBIE MaTEPUAJbl C UCIIOJIBb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOTPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJUIIBI [ aHAJIW3a, TPEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYas  BBIYUCIECHHE  CYMMBbI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUM, BHIOOP ONTUMAJIBLHOTO PpEIICHHUS, MOAOOp JUHUU TPEHJA, PEIlICHUE
3aJlay IPOTHO3UPOBAHMUS).

B npouecce u3yueHus kKypca MHGOPMATHKU YIiIyOJIE€HHOrO ypoBHS 6 11
Knacce oOyyarommmucs OyAyT  JOCTUTHYTBHI  CIEAYIOIIME  MPEIMETHbIC
pEe3yJIbTATHI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIINE OAHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUN (MpePUKCHBIE KOJbI), HCIOJIb30BaTh MPOCTEUIIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYI0 BO3MOXHYIO CPEIHIOIO
JUIMHY COOOIIEHUSI TIPU HU3BECTHOW YAaCTOTE CHUMBOJIOB, MOSICHATH MPHUHIIUIIBI
paboThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHE peliaTh aJrOpUTMUUYECKUE 3a/aud, CBSI3aHHBIC C aHAM30M rpados
(3aJayn  MOCTPOEHUS ONTUMAJILHOTO TYTH MEXAY BeplIMHaMu Tpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTEed  MEXAY  BEpIIMHAMHU
OpUEHTHUPOBAHHOTO AIMKINYECKOro rpada), YMEHHE HCIOIb30BaTh JEPEBbS MPH
aHaMM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apUPMETHUECKUX
BBIPAXEHUMN, TIPU PEIICHUU 3a/1a4 TTIOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPHI O 33JJaHHOMY aJITOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBIUTPHIIIHYIO
CTpaTEruio Urphl;

yMEHUEe pa3pabaThiBaTh W pEaJu30BBIBATH B BHJE MporpamMm 0a3oBbIe
QJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MPOTpaMMax JaHHBIC Pa3IUYHBIX THUIIOB C
YYETOM OTPAHMYECHUN HA JUAINA30H UX BO3MOXHBIX 3HAYCHUW, NMPUMEHATH NPHU
pelIeHUH 3aJ1ad CTPYKTYPHI JaHHBIX (CIHUCKHU, CIIOBApU, CTEKU, OUEPEIH, IEPEBDH),
WCIIOJI30BaTh 0a30BbIE OMEpalMM CO CTPYKTypaMH JTaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI 1T 00paOOTKM YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpamMm OHOIMOTEKU
noAnporpaMM, 3HaTh (YHKIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

yMEHHUE CO37aBaTh BeO-CTPAHUIIBL;



BJIAJICHUE OCHOBHBIMH CBEJEHUSMHU O 0a3ax [MaHHBIX, WX CTPYKTYpe,
CpeIcTBax co37aHUs M pabOThl C HUMH, YMEHHE WCIIOJh30BaTh TaOIMYHBIC
(pensironHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBHIMOJHSIThH
COPTHPOBKY M TOWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHyIO 0a3y
JTAHHBIX ) M CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIIBIOTEPHO-MATEMAaTHICCKUE MOJICIH /I aHaJIN3a
O0OBEKTOB W TIPOIECCOB: (OPMYTUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 pe3yJbTaTOB, IIOJIYYCHHBIX B XOJIE MOJICIUPOBAaHMS, OIEHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM MPOLECCY, MPEeaCTaBIsATh
pe3yJIbTaThl MOJICTUPOBAHUS B HATJISIZTHOM BUJIE;

yMEHHE OpraHW30BBIBATH JUYHOC WH(OPMAIMOHHOE MPOCTPAHCTBO C
WCITOJIb30BAaHUEM PA3IUYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTHUH, TOHUMaHHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MMOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPAaHUYCHHUS
MPUMEHEHUSI TEXHOJIOTHA MCKYCCTBEHHOTO HWHTEIICKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUHA O Kpyre perraeMbiX 3a7ad MAaIIMHHOTO OOyYeHHS
(pacrio3HaBaHusl, KJIacCCU(PUKALUKA ¥ MIPOTHO3UPOBAHUS) HAIMYKE MPEICTABICHUN
00  HCMONB30BAaHUU  HMHPOPMALUOHHBIX  TEXHOJOTMM B Pa3IU4HBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
HanmeHnoBaHMe pa3ae/ioB U TeM nu(ppoBbIe
Ne n/m P Kontpoabnbie IIpakTuueckue (udpp )
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcbl
Paznen 1. lu¢gpoBasi rpaMoTHOCTH
L1 Kommbrotep - yHHBEpcanbHOE yCTPOUCTBO 6 BuGmorexa LIOP, P3LLI
00pabOTKH JTaHHBIX
1.2 [IporpammHoe obecrieueHne bubnunoreka L{OP, POIII
1.3 KomnerorepHseie cetu bubnmoreka [{OP, POIII
1.4 HNudopmannonHas 6€301macHOCTh 2 bubnunoreka L{OP, POIII
Hroro no pazneny 24
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
IT
2.1 PEACTABICHHE HHpOPMALLIH B 19 2 Bu6maorexa LIOP, PAIII
KOMIIbIOTEpE
2.2 OcHOBBI anreOpsl JOTUKU 14 1 bubnmnoreka [{OP, POIII
2.3 Kommnprorepnas apudmerrka 7 1 bubnuoreka IIOP, POIII
Hroro no paszneny 40
Pasznen 3. Allroput™Msel M IpOrpaMMHUpPOBaHHE
3.1 Bseznenue B nporpaMmMupoBaHue 16 0.5 bubmuoreka LIOP, POIII
3.2 BcnoMorarenbHbIE alTrOpUTMBI 2 bubnuotexa [{IOP, POIII
33 YuclieHHbIE METOBI bubmuoreka I1IOP, POIII
34 AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX 5 | BuGmorexa LOP, P3III

JaHHBIX




3.5 ‘ AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5 bubnuoreka IIOP, POIII
Hroro no pazneny 44
Paznen 4. UnopmManmoHHbIe TEXHOJIOTUH
4.1 OOpaboTKa TEeKCTOBBIX JOKYMEHTOB 2.5 bubnmoreka [{OP, POIII
4.2 AHanus3 JaHHBIX 3 bu6nuotexa LIOP, POII
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3jie/ioB U TeM undposbie
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypcsl
Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
14
1.1 HpopMALHA H HHPOPMALHOHHEIC 10 2.5 bubnuoreka [IOP, POIII
MIPOLIECCHI
1.2 MopenupoBanue 8 2 bubnuorexka LHOP, POII
Hroro no pazneny 18
Pa3nes 2. AnropuT™Mbl M IpOrpaMMHpoOBaHue
2.1 DJIEMEHTHI TEOPUHU AITOPUTMOB 6 1 bubnuoreka [{IOP, POIII
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10 bu6nuoreka [{IOP, POIII
)3 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 16 45 BuGmorexa [IOP, PRI
IpOrpaMMHUPOBaHUS
Hroro no paszneny 50
Pasjnen 3. UndopmannoHHbie TEXHOJIOTHH
K .
31 OMITBIOTEPHO-MAaTEMaTUYECKOE 2 ) BuGmorexa L1OP, PAIII
MOJICJINPOBAHUE
3.2 ba3br qanHbBIX 10 4 bubnuoreka [IOP, POII
3.3 Be0-caiitbl 14 4 bubnmnoreka [{OP, POIII
34 Kommprorepnas rpaduxa 3.5 bubmuoreka [{OP, POII
3.5 3D-monenrpoBaHue 3 bubnmnoreka [{OP, POIII
Uroro no pazgeny 48




Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

20
136

36.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunuyectBo yacos DJIEeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoxa Bcero Koutpoabupie  IMpaxruyeckue fll3y'{eﬂnﬂ :)Iﬁlil)aI;OBaTeJILHbIe
padoThbI padoThI pecypes:
TpebGoBaHust TEXHUKH 0€30MACHOCTU U
1 TMTUEHbI U paboTe ¢ KOMITBIOTEPaMU U |
JAPYTUMH KOMIOHEHTaMHU [IU(PPOBOTro
OKPYXKECHUS
) [IpuHUMIBI pabOTHI KOMIIBIOTEPOB U |
KOMITBIOTEPHBIX CUCTEM
3 OOMeH 1TaHHBIMU C TOMOILBIO HIMH. |
KoHTposiepsl BHEIIHUX YCTPOHUCTB
4 ABTOMaTHUYECKOE BBIIIOJIHEHNE IPOIPAMMBI |
IIPOLECCOPOM
OmnepaTuBHas, TOCTOSTHHAS U
5 JOJTOBpeMeHHas aMsATh. KoHTpoIepbl |
BHEIIHUX yCTPOHCTB. [Ipsamoit noctym k
aMsATH
6 CoBpeMeHHbIE KOMITbIOTEPHBIE |
TEXHOJIOTUU
ITporpammHoe oOecnieueHue
7 KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1
MOOUJIBHBIX YCTPONCTB
2 CucteMHOe IporpaMMHOE oOecrieueHue. |

OHepaHI/IOHHHC CHUCTCMBI




Yruutsl. [{paiiBepbl yCTPOMCTB.

? [TapannensHOE IPOrpaMMUPOBAHHE

10 WNHcTannsauus u JeMHCTaUTALNS
MIPOrpaMMHOTO o0ecreueHus
@aiinoBble cuctemsl. [IpuHIKBI

1 pasMenieHnst 1 UMEHOBaHUA (DailioB B
nonroBpeMeHHoN namsaTh. [1[abnoubr mist
OMMCaHus Ipynin Qainon
3akoHogarenscTBO Poccuiickoit

12 ®denepanuu B 001aCTH MPOTPAMMHOTO
o0ecrieueHus U JTaHHBIX
[IpuHUKMIIBI TOCTPOEHUS U annapaTHbie

13 KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Certb HnTepHer

15 Paznenenne IP-cetn Ha moaceTn ¢
IIOMOIIBIO MAaCOK ITOACETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Bune! nestensHocTH B ceTn HTEpHET.

17 Cepsucsel MHTepHeTa. ['ocyjapcTBeHHBIE
AJIEKTPOHHBIE CEPBUCHI U YCIIYTH

18 Nudopmannonnas 6€301macHOCTh

19 BpenonocHsle nmporpaMmMHoe oOecriedeHne
U METOJ1bl 0OpPBHOBI ¢ HUM

20 [IpakTnueckast pabota 1o Teme
" AHTUBHPYCHBIE TPOrpamMMbl"

21 Opranu3zanys JMYHOTO apXHuBa

nHpopmanuu. PezepBHoe KonupoBaHue.




22

Hap OJIbHAs 3allydTa apXruBa

[udpoBanue JaHHBIX

23

24

Anroput™m mudpoanus RSA.
Creranorpadus

[IpakTuueckas pabota 1o Teme
"[lInppoBanue naHHBIX"

25

Wudopmanus, 1aHHbIC H 3HAHUS.
WudopmanroHHbIe TPOIECCH B TPUPO/IE,
TEXHUKE U 00IeCTBe

26

HenpepbiBHBIE M TUCKPETHBIE BETUYUHBI U
curHasibl. Heo0X0ommMoCTh TMCKpEeTH3auu
nHbOpMaINH, IpeTHA3HAYEHHON /IS
XpaHeHHus, epeiayn 1 00paboTKU B
U(POBBIX cUCTEMAX

27

JIBonuHOE KOoaupoBaHue. PaBHoMepHbIE 1
HepaBHOMEpHbIE KO/bI. JlekoarpoBaHue
COOOIIEHHH, 3aIIUCAHHBIX C ITOMOIIBIO
HEpPaBHOMEPHBIX KOJIOB

28

29

30

Ycnosue @ano. IloctpoeHne 0AHO3HAYHO
JIEKOJUPYEMBIX KOJIOB C IOMOIIBIO I€PEBA.
I'pad An. A. MapkoBa

EnuHuis n3mepeHus KoJauyecTna
uHpopmanuu. AnpaBUTHBIA OIXOA K
OLIEHKE KOJIM4ecTBa MH(pOpMaluu

CucreMbl CUHCIICHUS

31

32

[TepeBon uncen U3 OAHON CUCTEMBI
CUHUCIIEHUS B IPYTYIO

I[BOI/I‘{Ha}I, BOCbMCpHYHAA U




33

meCTHaAuaTCpuIHas CUCTEMBI CUUCIICHU A,
CBs3b MCXKIY HUMU

HBOI/I‘IHaH, BOCBMEpHUYHAA U

meCTHaAuaTCpuYHas CUCTEMBI CUUCIICHU A,
CBs3b MCXKIY HUMHU

34

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHAAUaTCpUiIHasA CUCTCMbI CUUCIICHU A,
CBA3b MCXKAY HUMU

35

36

37

ApudmeTrdeckue ornepanuu B
MO3UITMOHHBIX CUCTEMaX CUHCIICHUS

TpOI/IqHaH YPAaBHOBCHICHHAA CUCTECMA
CUHMCIICHUA

I[BOI/ILIHO-Z[GCSITI/ILIHaH CUCTEMa CHUCIICHUA

38
39

KO,I[I/IpOBaHI/Ie TCKCTOB

PactpoBoe konupoBaHue n300paxeHuit

40

41

42

43

[IpakTnueckas pabota 1o Teme
"Jluckperusarus rpaguueckoin
uHpopmanun"

I[BeToBBIe MOENH. BEekTOpHOE
KoaupoBanue. Popmartsl (haitnos.
Tpéxmepnas rpaduka. @paxranbHas
rpaduka

Konuposanue 3Byka. OneHka
MH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPY 33JaHHBIX YaCTOTE
JUCKPETU3AINH U Pa3psIIHOCTH
KOJMPOBaHUs

[IpakTuyeckas pabora o Teme




44

" luckpeTu3anus 3ByKOBOM uHpopMaru'"

OcHOBBI anreOpsl JIOTUKU

45

46

47

Jlornueckue oneparuu. Tabmuibl
UCTUHHOCTH

Jlornueckue BeipakeHus. Jlornueckue
ToXaecTBa. Jloka3aTenbCTBO JJOTHUYECKUX
TOXIECTB C [IOMOIIBI0 TA0INUIl HICTUHHOCTHA

[IpakTuueckas pabota 1o Teme

«HOCTpOCHI/Ie H aHaJInu3 T8.6J'II/II_I
HCTUHHOCTHU B TaOJIUYHOM mpoueccope»

48

49

50

Jlormueckue Oorcpanyru 1 OoIcpanun HalJg
MHOXKECTBaMH

Jloruueckue OIICpanru U OIICPalvi Hal
MHOXCCTBaAMU

3aKOHBI anre6pLI JIOTHKH. DKBUBaJICHTHBIE
Hp606pa3OBaHI/I$I JOTHUYCCKUX Bpra)I(eHI/Iﬁ

51

52

53

54

Jlornueckne YpaBHCHHUA U CUCTEMBI
YpaBHEHUI

Jlornueckue GyHKIUN. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JJOTHUYECKHUX
(GyHKIUH OT KOJIMYeCTBa apryMEHTOB.
[TonHbIe cuCTEMBI TOTMUECKUX QYHKIUI

Kanonnueckue hopMbl TOrHYECKHX
BbIpakeHUI1. COBEpIICHHbBIE
JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJbHbIE (POPMBI, AJITOPUTMBI UX
MTOCTPOEHHUSI 110 TaOIHIIE HCTUHHOCTH

Jloruueckue 3J1€MEHTHI B COCTaBe




55

KOMIIBIOTEPA

Tpurrep. Cymmarop. MHoropaspsaHbiit
CyMMAarop

56

57

58

59

60

[TocTpoeHue cxem Ha JIOTHYECKUX
3JIEMEHTaX. 3alKCch JOTUYECKOIO
BBIPA)KECHMS 110 JIOTUYECKOU CXeMe

MHuKpOCXeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

[IpencraBienue LebIX YUCEN B TAMSITH
KoMIibtoTepa. OrpaHnYeHHOCTh AMAana3oHa
qycell IPU OTPaHUYEHUU KOJIMYEeCTBA
paspsaos. [lepenonnenue pa3psaHoit
CETKH

be33HakoBbIC ¥ 3HAKOBBIC JaHHBIC.
3HaKoOBBIN OUT. JIBOMYHBII
JOTIOJTHUTENBHBIN KOJI OTPULIATENbHBIX
qucen

[To6GuTOBBIC JTOTUYECKUE OTIEPAITIH.

Jlornueckuit, apudmernueckuit u
LUKJIMYECKUH CIABUTH

61

62

63

[udposanue ¢ MOMOLIHI0 TOOUTOBOMN
onepaunu «uckirovaromee MJIN»

Hpe,[[CTaBJ'ICHI/Ie " XpaHCHHUC B IaMATHU
KOMITBIOTEPA BEICCTBCHHBIX YHUCCIT

Brinonnenue onepauﬂﬁ C BCIICCTBCHHBIMHA
YuCJIaMH, HAKOIIJICHUC OIIHOOK npu
BBIYHCIICHUAX

64

[IpakTuueckas pabora no teme «M3yuenue




mopaspsAAHOro MalliMHHOI'O NpEACTaBJICHUA
OCJIbIX U BEMICCTBCHHBIX YHUCEID)

65 AHaJIN3 aJropuTMOB 1
Oransl pelieHus 3a1a4 Ha KOMIIbIOTEPE.

66 NHcTpymeHTanbHBIE CPEACTBA! 1
TPAHCIIATOP, OTIAMIUK, TPOPUITHPOBIIUK
Cpena nporpamMmmupoBanus. Kommumsius

67 Y MHTEPIIPETALHS TPOTPAMM. |
Bupryansneie mammnbl. MTHTErppOoBaHHas
cpena pa3paboTKu

68 Meto/ibl OTJIAIKK MPOrPAMM 1

69 Turmsl IepeMeHHBIX B SI3BIKE |
MIPOrPaMMHUPOBAHHUS

70 O06paboTKa LEeTbIX YUCEI 1

71 O6paboTka BEIIEeCTBEHHBIX YHCEI 1

72 CrydaifHbie U TICEBIOCTyYaiiHbIC Yncia 1

73 Bersnenus. CinoxHble ycI0oBUs 1

74 [uxsl ¢ ycnoBueM 1
[{uKIIBI 110 IEpEMEHHOM.

75 B3aumo3ameHs1eMOCTh pa3InyHbIX BHI0B 1
[IUKIIOB

76 O6paboTka HaTypaJIbHBIX YHCET C 1
HCIOJIb30BaHUEM ITUKJIOB
Haxox1eHne BceX MPOCThIX YHCEl B

77 3aaHHOM quanasone [IpakTuaeckas ! 0.5
pabora o Teme «Pernienne 3aga4 METO0M '
nepedopay

78 WNuBapuaHT nukia 1




79

JlokyMeHTupOBaHUE IPOrpamMm

O06paboTka JaHHBIX, XPAHSIIUXCS B

80 .
(aiimax

81 PazOuenue 3agaun Ha OA3a/1a4H
Vcnonb30BaHue cTaHAapTHOM OMOIMOTEKH

2 A3bIKa porpaMMmupoBanust. [logkiarouenue
OMOIMOTEK MOAIPOrPaMM CTOPOHHUX
IIPOU3BOUTENIEH

83 [Toanporpammsl (Tpoueaypsl U GyHKIIUN)

84 [Momnporpammel (iporeypsl U PyHKITUH)

g5 IIpakTuyeckas pabora o Teme
"Pa3paboTka nmoamporpamm"
Pexypcus. PexypcuBHble 00BEKThI

26 (ppaxranel). PexypcruBHbIE pOLIELYpHI U
¢byHkuuu. Mcenonp3oBaHue cTeka is
OpraHU3alK PEKYPCUBHBIX BBI30BOB

g7 [IpakTnueckas pabota 1o Teme
"PexypcuBHBIE TOANIPOrPaMMBI"

33 MoaynbHBIN IPUHLUI IIOCTPOCHUS
porpamMm

89 YucneHHble METOIbI

90 [IpakTnueckas pabota 1o Teme
«YHuceHHOE pellIeHHE YPaBHEHUI

91 Hcnonb30BaHue TUCKPETU3ALUH B
BBIUUCIIUTENBHBIX 3a/1a4ax
[IpakTuueckas pabota 1o Teme

92 «ITpubnmxEHHOE BRIUNCICHUE TJIUH

KPUBBIX U TUIOIIAAEH QUTyp»




93

94

95

[IpakTrueckas padota o Teme «Ilouck
MakcuMyMa (MUHUMYyMa) (QyHKITHN

O6paboTka CUMBOJIBHBIX JIAaHHBIX.
AJTOpUTMBI 00PaOOTKH CHMBOJIBHBIX
CTPOK: MOJICYET KOJUYECTBA MOSIBICHUN
CHUMBOJIa B CTPOKE

AnropuT™MBbI 00pabOTKH CUMBOJIBHBIX

CTpPOK: pa30HeHne CTPOKU Ha CIIOBA MO
MPOOEIBbHBIM CHMBOJIAM

96

Anroput™bl 06pab0OTKH CUMBOJIBHBIX
CTPOK: IIOMCK IIOJCTPOKU BHYTPH JAHHOU
CTPOKH; 3aMEHA HAlJICHHON NIOJICTPOKHU Ha

IPYTYIO CTPOKY

97

[IpakTnueckas pabota o Teme
"O06paboTKa CTPOK C UCIIOJIL30BAHUEM
(GyHKIUH cTaHJapTHON OMOJIMOTEKH SI3bIKA
MporpaMMUpoBaHus"

98

99

['enepanus ciioB B 3a1aHHOM aji(haBUTE
MaccHuBBI ¥ TOCHEI0BATEILHOCTH YUCE.

[IpakTudeckas pabota mo Teme
"3amnonneHue maccusa'

0.5

100

101

102

OO60011EHHbIE XapaKTEePUCTUKN MacCHBa

JInHeMHbBIN NOMCK 3aJJaHHOT0 3HAUCHUS B
Maccuse. [IpakTudeckas paboTa o Teme
"JInHeHBIA TONCK 3aJaHHOTO 3HAYEHHS B
maccube"

[IpakTuyeckas padora no Teme "[lonck
MHHUMAJIBHOTO (MaKCUMaJILHOTO)

0.5




3JIEMEHTA B YUCJIOBOM Maccuse"

CopTupoBKa 0JJHOMEPHOTO MacCHBA.
[IpocThie METOIbI COPTUPOBKH.

103 1 0.5
[IpakTrueckas padota mo Teme "l[IpocTeie
METO/Ibl COPTUPOBKH Maccupa'
CoptupoBka ciusinueM. beictpas

104 COPTHUPOBKA MAacCHUBA (AJITOPUTM | 0.5
QuickSort). ITpakTrueckas padorta 1mo Teme '
"BeicTpas copTupoBKa MaccuBa"
JIBOUYHBIN MOUCK B OTCOPTUPOBAHHOM

105 MmaccuBe. [IpakTuueckas pabora 1o reme 1 0.5
" JIBOMYIHBIA MTOUCK"

106 JIByMepHbIE MacCCUBBI (MaTpPHUIIbI) 1

107 AnTopuTMBI 00pabOTKH MaTPHIIL 1

108 Pemrenue 3amau ananu3a qaHHBIX 1

109 CpencTBa TEKCTOBOTrO Ipolieccopa 1

110 KomnberorepHas BEpcTKa TEKCTa 1
[IpakTryeckas padora no Teme "BépcTka

111 JIOKYMEHTOB ¢ MaTeMaTUYECKUMHU 1 1
dbopmymnamu"

112 NHCTpyMEHTHI pEeLIEH3UPOBAHMS 1

113 [IpakTnueckas pabota 1o Teme | |
"MHOrocTpaHU4YHbIE TOKYMEHTHI"
Ob6naunble cepBuchl. KomiekTuBHast

114 pabota ¢ mokymeHntamu. [IpakTuueckas | 0.5
pabota no Teme "KosektuBHas paboTa ¢ '
JTOKyMeHTaMu"

115 AHamu3 ganHbIX. bosbline naHHbIe 1




116

117

MarmmnHoe oOy4eHne

AHanu3 JaHHBIX ¢ TOMOMIBIO AJIEKTPOHHBIX
TalJInI

118

119

[IpakTuyeckas padora o Teme "AHanuz
JAHHBIX C MOMOIIBIO AIEKTPOHHBIX
Tabmu"

[TocTpoenue rpadukoB QyHKITUH.
[IpakTnueckas pabota 1o Teme
"HarnsgHoe npeacraBieHue pe3yibTaToB
CTaTUCTHYECKOW 00paOOTKU JaHHBIX B
BUJIC IMarpaMM CPEICTBAMH pelaKkTopa
ANEKTPOHHBIX Tabnui"

0.5

120

121

122

123

Jlunun tpenna. Ilpaktuueckas padota o
teme "[logbOop nuHWK TpEeHIA,
IIPOrHO3UpOBaHue"

ITon6op mapamerpa. [IpakTuueckas padbota
110 TeMe "UncieHHOe pellleHne YypaBHEHU I
C TIOMOIIBIO TOI00pa mapameTpa”
OnTumu3anus Kak MOMCK HaWIy4dIlero
pELIEHNs B 3a/JaHHBIX YCIOBHSIX.
[IpakTuyeckas pabota no Teme "Perenne
3a/1a4 ONTUMHU3ALUHU C IIOMOIIBIO
ANEKTPOHHBIX Tabnui"

PesepBHOE Bpems

0.5

0.5

0.5

124
125

PesepBHOE Bpems

PesepBHOE Bpems

126
127

PesepBHOe Bpems

PesepBHOE Bpems

— | | | [




128 PesepBHOE Bpems 1
129 PesepBHoe Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHoe Bpems 1
133 PesepBHOE Bpems 1
134 PeszepBHoe Bpemst 1
135 PesepBHOE Bpems 1
136 PeszepBHoe Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 136 15

I[TPOTPAMME




11 KJIACC

KosaunuyectBo yacos DJIEeKTPOHHbIE
Ne ara ugpossbie
n/n Tema ypoxa Bcero Kontpoarmpie  Mpaxrueckue fll3y‘lel-ll/lﬂ :)Iﬁl?al;OBaTeJILHble
padoThbI padoThI pecypenI
KonnyectBo nnpopmanmu 1
2 AJITOPUTMBI CKaTUs TAHHBIX 1
3 Anroputm Xadhdmana 1
[IpakTuueckas pabora no teme "Cixxatue
4 J@HHBIX C IIOMOUIBIO AJITOPUTMA 1 1
Xadpdpmana"
5 Anroputm LZW 1
AJTOpUTMBI CKATHS TaHHBIX C OTEPSIMHU.
6 [IpakTuueckas pabora no teme "Cixxatue | 0.5
naHHbIX ¢ oTepsamMu (anroputmsl JPEG, '
MP3)"
CkopocTb nepeiauu JaHHBIX 1
[TomexoycToNYMBBIE KOJBI 1
9 [IpakTnueckas pabota 1o Teme | |
"[TomexoycroitunBbie KOJbI"
Cucrempl. KOMIIOHEHTBI CHCTEMBI U UX
10 B3aumo/eiictBue. CucTeMHbIN 3P QexT. 1
VYnpasienue Kak HHQOPMALMOHHBIN
nporiecc. OOpaTHas CBS3b
11 Mogenu 1 MOJEITMpOBaHKUE 1
12 I'pader 1
13 Pemienue 3a1a4 ¢ momoIisio rpagos 1




14 HepeBbs

15 OCHOBBI TEOPUH UTD
[IpakTrueckas padota mo teme "Ilonck

16 BBIUIPBILITHON CTPATEruy B UTPE C IOJHON
uHpopmanuein"

17 CpencTBa HCKYCCTBEHHOTO MHTEIIJICKTA

13 [IpakTuyeckas padora no Teme "Cpencraa
HCKYCCTBEHHOI'O MHTEIeKTa"
dopManuzanus NOHITHS AITOPUTMA.

19 Mammuna TrroprHTra Kak yHUBEpCajlbHas
Mozeib BeluucieHui. Tesnc Yépua—
TrropuHra
[IpakTuueckas pabota o Teme

20 "CocraBieHue MpOCTO MPOrpaMMBbl IS
MamuHbl Teropunra"

21 Mamuna ITocra

22 Hopwmanshsie anropudmel Mapkosa
ANTOpUTMUYECKN HEPA3PEIINMBIE 3a/1a4H.

23 3anavya octaHoBa. HEBO3MOXKHOCTB
aBTOMATUYECKOM OTJIAJIKU IIPOrpaMM

24 Cno>XHOCTh BBIYUCIICHUHN
[Torck MpOCTHIX YKCeNT B 3aJaHHOM

25 JIMara3oHe ¢ MOMOIIBIO AITOPUTMA
«pemeto Dparochenar

26 [IpakTruyeckas padora no Teme "[lorck
IIPOCTBIX YHCEN B 3a/IaHHOM JlMana3zoHe"

7 MHoropa3psiiHbIe LeNIbIe YUCIIa, 3aa4u

JUTMHHON apu(METUKH




28

29

30

IIpakTnyeckas pabora no Teme
"Peanu3zanus BEIUUCIEHUN C
MHOT0pa3psIHbIMH yuciaMu"

CrnoBapu (accolMaTUBHBIC MACCUBHI,
OTOOpaKEeHHMS ). XAI-TaOIUIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
CIIOBaps 711 3aIaHHOTO TEKCTa
[IpakTuyeckas paborta 1o Teme

"I[TocTpoenue andaBUTHO-YACTOTHOTO
cioBaps Jyisl 3aIaHHOTO TekcTa"

31

AHanmm3 TeKcTa Ha €CTCCTBCHHOM S3BIKE.
Brinenenne mociaemoBaTeIbHOCTEH IO
H_Ia6J'IOHy. PernﬂpHHe BbIPAKCHUA.
YacToTHBIN aHAIN3

32

33

34

[IpakTnueckas pabora no teme "AHnanus
TEKCTa Ha €CTECTBEHHOM sI3bIKe"

Creku. AHanu3 NpaBUIBLHOCTH CKOOOYHOTO
BBIPKECHUS

Brruucnenue apudmernyeckoro
BBIPQ)XEHUS, 3aIMCAHHOTO B MOCT(PUKCHOMN

dbopme

35

[IpakTnueckas pabota 1o Teme
"Boruncienue apudMeTuyeckoro
BBIPA)XEHUS, 3aIMCAHHOTO B MOCT(PHUKCHOMN

dbopme"

36

37

Ouepenu. Mcnionb3oBanne ouepenu st
BpeMeHHOFO XpaHeHI/ISI JAaHHBIX

[IpakTuyeckas pabora o Teme




38

39

"Ucnonb3oBanue ouepenn"

epeBbs. Peanusanus nepeBa ¢ TOMOUIBIO
CCBUIOYHBIX CTPYKTYp. [IBoruHbBIC
(6unapueie) nepesbs. [locTpoenue nepesa
IUTSL 33JJAaHHOTO apr(PMETHIECKOTO
BBIPKCHUS

[IpakTuyeckas pabora o Teme
"Mcnonb3oBaHue 1€pEBbEB IS
BBIYUCIICHHS apU(PMETHICCKUX
BbIpaKeHU1"

40

PekypcuBHBIC aIrOpUTMBI 00X0/1a JepeBa.
Hcnonb30BaHue CTEKA M OUCPEIH JUIS
00xo/1a iepeBa

41

42

43

44

PexypcuBHBIE anropuTMBI 00X0/1a AEepeBa.
Hcnonp30BaHue cTeka U 04epeu ISt
00xo/1a iepeBa

Anroputmsl Ha Tpadax. [loctpoenue
MUHHMAaJILHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

O6xox rpada B rimyouny. O6xox rpada B
MIAPUHY

KonngecTBo pa3nuyHbIX MyTeH MEXITy
BEpLIMHAMU OPHUEHTUPOBAHHOTO
alMKJINYEeCKOTro rpaga

45

46

Asroput™ JIeHKCTpBI.

[IpakTuyeckas pabora o Teme
"Bbruncienue JUIMHBI KpaTyaiiero myTu




47

MEXy BeplInHaMHu rpada (aIroputm
HeiixcTpsbr)”

Anroputm @rnoitga—Y opiamia

48

49

50

51

3aiauu, peraeMble ¢ TOMOIIbIO
ANHAMHUYCCKOI'0 IMIpOorpaMMHUpPOBaHMA:
BBIUUCIIEHUE PEKYPCUBHBIX (DyHKIIMNA

IIpakTryeckas pabora o Teme
"Breranciienue peKypcuBHBIX (DYHKIIHIA C
MIOMOUIBIO JUHAMUYECKOTO
IIporpaMMUpoBaHus”

3azauu, pemaeMple ¢ IOMOLIBIO
JUHAMHYECKOTI0 IPOrpPaMMHUPOBAHUSA:
IIOJCYET KOJIMYECTBA BAPUAHTOB

[IpakTrueckas padota mo teme "llomcuér

KOJINYECTBA BAPUAHTOB C IIOMOUIbIO
JMHAMUYECKOT0 MpOorpaMMHpOBaHus"

52

3aiauu, pemaeMbple ¢ TOMOIIBIO
ANHAMHUYCCKOI'0 IMpOorpaMMHUpPOBaHM:
3a/la4 ONTHUMH3AIUN

53

54

55

[TonsTHe 0 mapagurmax
nporpammupoBanus. O030p S3BIKOB
IPOrpaMMHUPOBAHHUS

[TonsaTue 06 00BEKTHO-OPUEHTUPOBAHHOM
MPOrpaMMHPOBAHUN

O0BbekTsI U Kiacchl. CBOMCTBA U METOIBI
00BEKTOB

56
57

OOBbEKTHO-OPUEHTUPOBAHHBIN aHAIIN3

[IpakTuyeckas pabora o Teme




58

"Ncnoip30BaHue TOTOBBIX KJIaCCOB B
nporpamme”

Pa3paboTka nporpamMM Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO MOIX0Aa

59

[TpakTuueckas pabota "Pa3paborka
MPOCTOM MPOTPAMMBbI C HCIIOJIb30BAHUEM
KJ1accoB"

60

61

Wukancynsuust. [Ipaktuueckas padota no
teMe "Pa3paboTka kinacca, HCIOIb3YIOLIETO
WHKATCYJISAIui"

Hacnenosanue. [Tomumopduszm

0.5

62

[IpakTnueckas padbota 1o Teme
"PazpaboTka nepapxuu KiaccoB"

63

64

Cpenpl OBICTPOH pa3pabOTKH MPOTPaMM.
[IpoexTrpoBanue nHTEpPEiica
TIOJTE30BATEILS

[TpoexTupoBanue uHTEpdeiica
[10JIb30BATENIA

65

Hcnonb30BaHne TOTOBBIX YIPABIISAEMBIX
3JIEMEHTOB JUJIs TIOCTPOEHUs MHTepdelica

66

67

68

[IpakTnueckas pabota 1o Teme
"Pa3paboTka nporpamMmsl ¢ rpapuuecKkum
unrepdeiicom”

W3ydenue BTOpoOro s3blka
IPOrpaMMHUPOBAHUS

N3yueHne BTOpPOro si3bika
[IPOrpaMMUPOBAHUS

69

OTansl KOMIIBIOTCPHO-MATEMATHYECCKOT'O




70

MOACIINPOBAHUSA

Jluckperuzanus Ipu MaTeMaTH4eCKOM
MOJICTTMPOBAHUH HEMIPEPHIBHBIX MPOIIECCOB.
MoaenupoBaHue IBUKEHUS

71

72

73

74

[IpakTuyeckas pabora o Teme
"MopaenupoBaHue IBUKEHUS"

MonenrpoBaHue OMOJIOTHYSCKUX CUCTEM.
[IpakTnueckas pabora 1o Teme
"MopaenupoBaHue OMOJIOTMYECKUX CHCTEM"

MaremaTudeckue MOJIEIN B DKOHOMUKE.
BreruucnutenbHbIe OKCIICPUMCHTLI C
MOACIIAMHA

BepositHocTHBIE MOAEenu. [IpakTueckas
pabora o Teme "MmuTanimoHHoe
MOJIETIMPOBAHUE C TOMOIIBI0 METO1A
Mounre-Kapno"

0.5

0.5

75

KomMmmnberorepHoe MOAENMpPOBaHUE CHCTEM
yIIpaBJICHUS

76
77

O06paboTka pe3yabTaTOB SKCIIEPUMEHTA

TabnuuHble (pensnoHHbIE) 0a3bl TaHHBIX

78

[Touck, coprupoBka U GUIbTpaLMs
JaHHBIX. 3aMpoCchl Ha BBIOOPKY JaHHBIX.
3anpockl ¢ mapamerpamMu. Beraucisiemsie
T0JIS B 3a1pocax

79

80

[IpakTuyeckas pabdora no teme "Pabora ¢
roToBoi 0a30ii JaHHBIX"

MHoroTabauuHble 6a3bl JaHHBIX. THITBI
cBsi3el Mex 1y Tabnunamu. Buemnui




KJIFOY. I_IGJ'IOCTHOCTI) 0asnl JaHHBIX

[IpakTuyeckas pabora o Teme

81 "Pa3paboTka MHOTOTaOIMYHOM Oa3bI
TAHHBIX"

20 3ampockl K MHOTOTAOIMYHEIM 0a3am
TAHHBIX

23 [IpakTrueckas padoTa mo Teme "3ampockl K
MHOTOTAOIMYHON 0a3e qaHHBIX"

84 SA3bIk ynipaBieHus AaHHbIMH SQL
[IpakTnueckas padbota 1o Teme

85 "VpaBieHrue JaHHBIMU C TIOMOIIBIO SA3bIKA
SQL"

26 Hepensiumonnsie 6a3bl JaHHDBIX.
DKCHepTHbIE CUCTEMBI

87 HNHTepHeT-IprUIIoKeHUS
[TonsiTHE O CEpBEPHON U KIMEHTCKON

88 qacTsaxX caita. TeXHOJOTUs «KIMEHT —
cepBepy, €€ JOCTOMHCTBA U HEJIOCTATKU

89 OcHoBgsl s13p1ka HTML

90 [IpakTnueckas padora no teme "Coznanue
TEKCTOBOU BEO-CTpaHUIIBI"

91 Ocnogsl s13p1ka HTML

92 OcHoBgsl s13p1ka HTML
[IpakTuueckas pabora no teme "Coznanue

93 BEO-CTPaHUIIBI, BKITIOYAIOIEH
MYJIbTUMEINIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHbIE, BU/I€0)"

94 OcHoBBI KackaHBIX Ta0OauI cTriel (CSS)




[IpakTuueckas pabota 1o Teme

95 "OdopmiieHue cTpaHUIBI C TOMOIIBIO 1
KaCKaJHbIX TaOIuIl cTHIIeH"

96 Cuenapuu Ha si3bike JavaScript

97 Cuenapun Ha si3p1ke JavaScript

98 ®opmbl Ha BeO-CTpaHULIE

99 [IpakTuyeckas padora o Teme "O6padboTKa |
TaHHBIX popM"

100 Pa3memenue Beb6-caiitoB. Yciyra
XOCTHHTA. 3arpy3ka (ailyioB Ha calT
KanpupoBanue. McnpaBnenue

101 nepcnekTuBsl. ['ucrorpamma. Koppekuus
YPOBHEH, KOPPEKLUs 1IBETA.
OOeciBeunBaHue LBETHBIX U300paKeHUI
BBoa n3o6paxxeHuil ¢ uCronb30BaHUEM

102 Pa3IUYHBIX HUPPOBBIX YCTPOUCTB. 0.5
[IpakTuyeckas padora no Teme "O6padboTKa .
¢ poBeIX GoTtorpagpuit”
Peryms. Pabora ¢ obnactsmu. @uibTpsl.

103 IIpakTryeckas pabora no Teme "Peryuib 0.5
¢ poBeIxX GoTtorpagpuit”
MHorocnoitasle n300paxxkeHnus. TekcToBbie

104 cnon. Macka cnosi. Kananel. Coxpanenue
BbIJIEJICHHOW 00JacTH

105 [IpakTuyeckas pabora o Teme !
"MHorocnoitHsle n300paxxenus"

106 [ToaroroBka WiLTIOCTpAIMii 17151 BeO-CalTOB. 0.5

[IpakTruyeckas pabora o Teme




" AHUMUPOBaHHbBIC U300paKeHHS"

Bekropnas rpaduka. Bekropuzarus

107 . 1
pacTpOBBIX U300paKeHUH

108 [IpakTuyeckas padora no Teme "BekTopHas |
rpagpuka"

109 H];?.I/IHI_[I/IHBI HOCTpoeHuI/I;I U PEJAKTUPOBAHUS 1
TPEXMEPHBIX MOAEIIEN

110 [IpakTuueckas padota no treme "Co3nanue 1
MPOCTBIX TPEXMEPHBIX Mozeeit"

111 Cerounsie Mogenu. Marepuabl 1

112 [IpakTuueckas pabora no teme "CeTouHble 1
monenun"

113 MonenpoBaHue HCTOYHUKOB OCBEIICHHUS. 1
Kamepsr

114 IIpakTryeckas pabora o Teme 1
"Pennepunr"

115 AnnutuBHbIE TexHONOTUH (3D-puHTEPHI) 1

116 [TonsTHe o BI:IpTyam,Hoﬁ pEeanbHOCTH U |
JIOTIOJTHEHHOM pealbHOCTH

117 PesepBHOE Bpems 1

118 PesepBHoe Bpems 1

119 PesepBHOE Bpems 1

120 PesepBHOE Bpems 1

121 PesepBHOE Bpems 1

122 PesepBHOE Bpems 1

123 PesepBHOE Bpems 1

124 PesepBHOE Bpems 1




125 PesepBHOE Bpems 1
126 PesepBHoe Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHoe Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHoe Bpems 1
132 PesepBHOE Bpems 1
133 PeszepBHoe Bpemst 1
134 PesepBHOE Bpems 1
135 PeszepBHoe Bpemst 1
136 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

[NPOT'PAMME
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