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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOiaEHHBIM YpOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaram
OCBOGHHUSI OCHOBHOWM  0Opa30BaTeNbHOM  MPOrpaMMbl  CPEAHETO0  OOMIETO
oOpazoBanus, npencraBieHHbix B PI'OC COO, a takxke denepanbHON paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHbOpMaTHKE Ma€T MpEACTaBICHUE O UENsIX, OO0mIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yuebHoro mpeamera «Mudopmaruka» Ha yriayOJaEHHOM YpOBHE, YCTaHABJIMBACT
00s13aTeIbHOE pEeIMETHOE coJiep>KaHue, npeaycMaTpuBacT ero
CTPYKTYPUPOBAHHE IO pa3jiesiaM U TeMaM Kypca, ONpeAeiseT pacupeieIieHUE ero
1o kinaccaM (rogam M3y4yeHus), 1a€T NPUMEPHOE paclpe/esieHne yueOHbIX 4acoB
Mo TEMaTUYECKUM pazjeiaaM Kypca ¢ pPEeKOMEHIyeMyk  (IIPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢  y4€TOM  MEXKNPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEM 00yUaIOIIUXCSl.

[TporpamMma 1o nH(pOpMaATHKE ONpPEAEIIeT KOIUUECTBEHHbIE U KaUeCTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHalia Ajsl KaXI0TO rojia U3yuyeHusi, B TOM YHUCIIe
JUISL COIEPKATEIIbHOTO HATOJHEHHs] Pa3HOrO BHJA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuaromuxcs, BCEPOCCUNCKUX IIPOBEPOYHBIX pabor,
roCy/1apCTBEHHOM UTOTOBOM aTTectauun). [IporpamMma no undopmaruke sBiasercs
OCHOBOM JJIi COCTaBJICHHUS AaBTOPCKUX Y4YEOHBIX NporpaMM U Y4eOHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa30BaHUU OTPAKAET:

CYLUIHOCTh HMH(OpPMATUKM KaK HAyYHOM JHUCUMIUIMHBI, HU3ydarollen
3aKOHOMEPHOCTH MPOTEKAaHUS U BO3MOKHOCTH aBTOMAaTU3aLKUU UH()OPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE = 00MacT  TpUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
UHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COITUAIBHYIO Cepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HMHQOPMATHUKH U HUH(OPMALMOHHON
JESITEIIbHOCTH.

Kypc undopmatuku ajis ypoBHsS CpeIHEro oOIiero oOpa3oBaHHUs SIBISETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
uHGOPMATUKU U HH(OPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHH, onmupaercs
Ha CoJIepKaHue Kypca MH(DOPMATHUKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  TMPUMEHEHUs  MH(OPMALHMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA, Ha€T TEOPETHUECKOE OCMBICICHHE, WHTEPIIPETalui0 U 000O0IIeHHE
3TOTO OTIBITA.



Pesynbrarel  yriyOn€HHOrO  YpOBHS ~ HM3y4eHHS y4yeOHOro MpeaMera
«Uudopmartukay OpUEHTHPOBAHBI HAa TOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocyenyromneil  mpodecCHoHaTbHON  NEATeTbHOCTH KaK B paMKax JTaHHOU
MpeIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B CeOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMHM, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHas 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
MIPU3HAKOB M B3aMMOCBSI3€H, CTOCOOHOCTH AEMOHCTPUPOBATH PA3IMYHbIE MOIXObI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJIA U3y4aeMOU NpeIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl KCIOJIb30BaHHUS METOJOB M HMHCTPYMEHTapusi JaHHOMN
peaMETHOM 00J1acTH;

HAJIMYUE TMPEACTABICHUN O JaHHON MpeAMETHON 00JIacTH Kak IEIOCTHOU
TEOpUU (COBOKYIMHOCTU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00ECIEeYnBAETCA
LeJIeHANPABICHHAs] TIOJITOTOBKA OOy4aromuUXcsl K MPOAOHKEHUI0 00pa30BaHUsS B
OpraHu3alusax  MOpo(eccCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMalnnoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMH, MOOWJIbHBIE CHUCTEMBl U CETH, OOJIbIIME JaHHBIE U
MalIMHHOE O0O0y4Y€HUE, MPOMBIIIICHHBIM WHTEPHET BEIIEW, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpENEIEHHOIO PEECTPa, TEXHOJOTHH BUPTYAJIbHOW WU
JIOTITIOJTHEHHOM peaibHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «HHdopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero olmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIEro pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIMH 00ydYaromerocs, €ro
TOTOBHOCTH K JKU3HHU B YCIIOBUSIX Pa3BUBAIOIIErocs MHPOPMALIMOHHOTO 00I1IeCTBA
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B CBs3M C 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax OMKHO 00€CIEUUTD:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
UHOPMATUKH, HWHPOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMCHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

c(OpMHPOBAHHOCTh YMEHHMM pa3iau4arh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJIBI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLIEHHUBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMOUN IEHHOCTEM, ITPOBEPSTH HA IOCTOBEPHOCTh U
00001maTh nHpOpMaIHIO;



cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJOTMM Ha JKU3Hb 4YeJNOBeKa B OOILIECTBE, MOHHUMAHHME COLMAILHOTO,
HYKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHUIMYECKOr0, MPUPOIHOTO,
HPrOHOMHYECKOT0,  MEIUIMUHCKOTO M (PU3MOJOTMYECKOTO  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTUH;

MPUHATUE TPABOBBIX U 3TUYECKHUX ACTICKTOB HH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOJEH, BOBICYEHHBIX B CO3JJaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, pACIpOCTpaHEeHHE HH(OpMAIUY;

CO37[aHME YCIIOBUM /JIsi Pa3BUTHUSI HABBIKOB Y4€OHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

B conepkanun ydeOHoro mpeametra «MHpopmMaTHka» BBIACISIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TIOCBAILIEH BONPOCAM YCTPOMCTBA
KOMIBIOTEPOB U JPYTUX DJIEMEHTOB LUQPPOBOTO OKPYKEHHS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetTd VHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopermueckue o0OcHOBbI HHGPOPMATHKH» BKIIOYAET B ceOs
MOHATUMHBIMA anmapaT HWHPOPMATUKH, BOMPOCH KOJAMPOBAHUS UH(POpMAIUH,
u3MepeHus MHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMIIBIOTEPHOT'O MOJIETUPOBAHUS.

Paznen «AJaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pab0TKy aJTOPUTMOB U OIIEHKY UX CJIOKHOCTH,
dbopMUpOBaHHUE HABBIKOB peaIU3allMU MPOrpaMM Ha sI3bIKax MpPOrpaMMHUpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMM»  IOCBALIEH  BOIIPOCAM
npuMeHeHusT MH(GOPMAIIMOHHBIX TEXHOJOTUM, pPeaTu30BaHHBIX B MPHUKIATHBIX
MPOTrPaMMHBIX MPOJIYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3aJa4ax aHaJIM3a
JAHHBIX, HMCMOJB30BAaHUIO 0a3 JaHHBIX W 3JIEKTPOHHBIX TaOMUL [Jis pEeLeHUs
MPUKJIAIHBIX 3a]1a4.

B npuBenénnom nanee coaepxkanuu ydueOHoro npeamera «Hbopmatrka
KYPCUBOM  BBIJICJICHBl  JIOTIOJTHUTEIbHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s13aTeNIbHYIO0 TTPOTpaMMy OOyYEeHUsI, HO MOTYT OBbITh MPEAJIOKEHBI ISl U3yUCHUS
OT/ICJIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YyYaIOIIUMCSI.

YrnyOnéHHpld  ypOBeHb U3Y4YeHUS WH(POPMATUKH PEKOMEHAYETCS ISt
TEXHOJIOTUYECKOTO  MpOQWiIsi, OPHEHTHPOBAHHOTO HAa  WHXCHEPHYIO U
WHOOPMAITMOHHYIO C(ephl ACATENHHOCTUA. YTIYyOJEHHBIH YpPOBEHb W3YUYCHUS
uH(popMaTUKKU 00ECIIEYMBAET: MOATOTOBKY OOYyYarolIMXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JacTH HWHOOPMAIMOHHBIX TEXHOJOTUHA W WHXKCHEPHBIC
CHEIUATBHOCTHA, YYaCTHE B MPOCKTHOM U HCCIENOBATEIHCKOW JIESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHH, MOATOTOBKY K yYaCTHIO B OJMMIIHAIaX U cIaue
EnnHOTO TOCYIapCTBEHHOTO 3K3aMeHa 10 HHPOpMaTHKE.

[TocnenoBaTenbHOCTh HM3YYEHHS TE€M B Mpefesiax OJHOTO rojga OOy4eHHS
MOXET OBITh HM3MEHEHa MO YCMOTPEHHIO YYHTENS NpH TOATOTOBKE paboueit
IPOrpaMMBbI U TTIOYPOYHOTO TIJIAHUPOBAHUSL.

OO11ee YKCiI0 YacoB, PEKOMEHOBAHHBIX JIJIs1 U3ydeHUs UHHOPMATUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 daca B Hezento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COAEPXKXAHUE OBYUYEHUA

10 KUIACC

udpoBasi rpaMOTHOCTD

TpeboBanuss TEXHUKM OE30MACHOCTM ¥ TWUTHEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMHU KOMITOHEHTaMH ITU(DPOBOTO OKPYKEHUS.

[TpuHIUTIBI pabOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢don HeliMana. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSHHAas W JOJATOBpeMeHHas mnamsATb. OOMEH JaHHBIMH C
IOMOLIBI0 KH. KOHTpOIIEpsl BHEMHUX YCTPOUCTB. IIpsAMOn 10CTyN K TaMsITH.

OCHOBHBIE ~ TEHACHIMU  PA3BUTUS  KOMIBIOTEPHBIX  TEXHOJOTHH.
[TapannenbHbie BBIYUCIICHUS. MHoronpoueccopHbie CUCTEMBI.
Cynepkomnbtotepbl. PacnipenenéHable BHIUUCIUTEIbHBIE CUCTEMBI U 00pabOTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAITUSX. BcTpoennbie KOMIIBIOTEPBL. MHUKPOKOHTPOJIIEPHI.
Po6oTr3upoBaHHbIE TPOU3BOACTBA.

[TporpamMmMHOe oOecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IpOrpaMMHOro obecreyeHus: U uX HazHaueHue. OcoOEHHOCTH HPOrPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoMcTB. IlapamnenbHoe mNporpaMMUpOBaHUE.
CucteMHoe mnporpamMmHoe oOecrieueHue. OnepanuoOHHbIE CUCTEMbI. Y THIIUTHI.
HpaiiBeppl  ycTpouctB. MHCTAsIuuss W JEUMHCTAULALUSA  IPOrPAMMHOIO
o0ecrneueHusl.

daitnoBbie cucTembl. [IpUHIMIBI pa3MelnieHuss W UMEHOBaHUS (ailjioB B
nosiroBpeMeHHou namatu. [llabnonsl 11t onucanus rpyni (haisos.

[IporpammHoe oOecrnieuenue. JIMieH3UpOBaHUE MPOrPAMMHOI0 0OECIIEUEHUSI
u uudpoBeix pecypcoB. IlponpuerapHoe u cBOOOAHOE MPOTrPAMMHOE
obecnieueHne. Kommepueckoe 1 HEKOMMEPUYECKOE HCIIOJIb30BAHUE POrPaMMHOTO
oOecrieyeHuss U UUPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHaBJIMBaeMas
3aKOHOJIATENbCTBOM Poccuiickoin @Denepaniny 3a HENPABOMEPHOE MCMOJIb30BaHUE
MpOrpaMMHOTro obecrieueHus U U(PPOBBIX PECYPCOB.

[IpyHLIMIBI TOCTPOEHUS U allapaTHbIE KOMIOHEHThI KOMIBIOTEPHBIX CETEM.
CereBblie npotokonbl. Cetb NHTEpHET. Anpecanus B cetu MHTepHeT. [IpoToKoIibl
crexka TCP/IP. Cucrema noOMEHHBIX UMEH.

Paznenenue IP-cetm Ha mojceTw ¢ moMomibl0 Macok nonacereid. CereBoe
aagmMuHuctpupoBanue. [lojlyueHue JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBA3U C y3i0M ceth. OmnpeneneHue mapiipyTa JIBHXKEHUS
MaKETOB.

Buner  npestenbHoctn B cetu  HMutepHer. CepBucel  HMHTepHerTa.
['eoundopmanmoHHbIe CUCTEMBI. | €0JI0KALIMOHHBIE CEPBUCHI PEAIBHOIO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarucTpaseil), ”HTEpPHET-TOPTOBIIsA, OPOHUPOBAHUE OMUIETOB U TOCTHHHUIL.

["'ocynapcTBeHHBIE 3JIEKTPOHHBIE CEpBHUCHI M yCiIyrd. CoLMalIbHBIE CETH —
OpraHu3alys KOJUIEKTUBHOIO B3aUMOJEWUCTBUS U OOMeHa naHHbIMU. CeTeBoii
ATUKET: NpaBHja NOBEACHUS B KubepmpocTpaHcTBe. [IpobieMa nmoammHHOCTH
nosydyeHHoM nHpopmanuu. OTKpbITEIE 00pa30BaTeNbHbBIE PECYPCHI.

TexHOreHHble M 3KOHOMHUYECKHUE YIPO3bl, CBS3aHHBIE C HCIOJb30BAHHEM
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOrui. OOme mpoOsieMbl 3aluThl
uHpopMaluu u  uUH(popmanuoHHOW  Oe3omacHoctu. CpeacTBa  3alUTHI
UHpOpPMallMl B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATU3MPOBAHHBIX
uHbOpMallMOHHBIX  cucTemax. [IpaBoBoe obGecrneueHne UHDOPMALIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHMPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIMAIBHOW MH(POpMAIUK, XpaHsIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHoOe oOecreyeHrue U CrocoObl
OOppOBI C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanus JUYHOTO apXxHuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmra apxusa.

MudpoBanue naHHBbIX. CUMMETpPUYHBIE U HECUMMETPUYHBIE IIUQPHI.
[Mudper npoctoii 3amensl. [ludp Leszaps. [udp Buxenepa. Anroputm
mmdposanust RSA.

Teopernueckune 0CHOBBI HH(pOPMATHKHI

Nudpopmanus, nanHsle U 3HaHUs. VHQOpMalMOHHBIE NPOLIECCHl B MPUPOJE,
TEXHHUKE U OOIECTBE.

HenpepriBHbIE M JAMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpeTU3aluy MH(opManuu, NpeAHa3HAYEHHOW ISl XpaHEHHWs, Nepelayud u
00paboTKH B IU(POBBIX CUCTEMAX.

JIBonuHoe KoaupoBaHHWE. PaBHOMEpHbIE M  HEpPaBHOMEDHBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @ano. IlocTpoeHrne OMHO3HAYHO NOEKOAMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnuHUIIBI M3MEepeHHs KonyecTBa nHPopMauuu. AndaBUTHBIN MOIX0 K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumciieHusi. Pa3BépHyTas 3amuch LENIbIX M JAPOOHBIX 4YHCEN B
MO3UIIMOHHON cucTeme cuucieHusi. CBoWCTBa MO3UIIMOHHOW 3aluCH YuUCa:
KOJIMYECTBO UG B 3alUCH, MIPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIIEHUA. AJITOPUTM IEepeBOAa 1EJI0r0 yncia u3 P-u4HON cucTeMbl CUUCIICHUS B
JECATUYHYI0. AJTOpPUTM MepeBoja KOHEYHOM P-w4HON OpoOu B NECATUUHYIO.
ANTOpUTM NEpeBOJA LIEJIOT0 YHUCIA U3 ACCATUYHOW CHCTEMBl CUUCIECHHS B P-
nyHyro. IlepeBox koHewHoU pecsaTuyHOW napobu B P-wunyro. J[BowuHnas,
BOCbMEpPUYHAs U IIECTHALATEPUYHAs] CUCTEMbl CUUCIIEHUS, CBSI3b MEXAY HUMHU.



Apudmernueckre ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TpoudyHas
YpaBHOBEIIIEHHAS! CUCTEMa CUUCIICHUS. JIBONUHO-/IeCITUYHASL CUCTEMA CUUCIICHUSI.

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

KogupoBanne  m3oOpaxkenuit. OueHka  HHPOpMAIIMOHHOTO  00BEMa
rpaU4IeCKuX MaHHBIX MMPY 3aJIaHHBIX pa3penieHuH U TITyOnHe KOIUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBanHue. @opmarbl rpaduyeckux (aitios.
Tpé&xmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMALMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
MIPU 33JIaHHBIX YAaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3bIBaHMs. Brpicka3biBaTesnbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl MCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckue TtoxzaecTBa. JlOKa3aTeabCTBO JIOTMYECKUX TOXKIECTB C MOMOUIBIO
Ta0JIML ICTUHHOCTH. JIornueckue onepaluuy U Onepaluyi HaJl MHOKECTBAMHU.

3aKkoHbI anreOpbl JOTMKHA. OKBUBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHs] U CUCTEMBI YPABHEHHUI.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTHh KOJIMYECTBA BO3MOXKHBIX JIOTHUYECKHUX
GyHKIUN OT KOIMYeCTBA apryMeHTOB. [1oIHbIe CUCTEMBI JIOTHYECKUX (DYHKIIHM.

Kanonnueckne  QopMbl  JlorMueckux  BbIpakeHHil.  CoBEpILIECHHBIE
JU3BIOHKTUBHBIC M KOHBIOHKTHBHBIC HOpPMaJbHBIE (OPMBI, AJITOPUTMBI HX
MOCTPOEHUS IO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »sneMeHTBI B cocTaBe KommbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. I[loctpoeHne cxeM Ha JIOTMYECKMX AJIEMEHTAax I10
3aJJTaHHOMY JIOTHYECKOMY BBIPQXKEHHUIO. 3alKCh JIOTMYECKOTO BBIPAKEHUS 10
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YKHCEN B MNaMATH KoMIbioTepa. OrpaHUYE€HHOCTH
Jana3oHa 4YHcel MpU OrPaHUYEHHH KOoJudecTBa pas3psiaoB. [lepenosHenue
pa3psIHON CeTKU. be33HaKoBbIE W 3HAKOBBIE JaHHBIC. 3HAKOBBIM OUT. J[BOMUHBIN
JIOTIOJTHUTENIBHBIN KO OTPULIATEIIBHBIX YUCE.

[TobutoBbie norumdeckue omnepanuu. Jlornmyeckuii, apupMeTUUECKH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaromniee NJIN».

[IpencraBneHne BEHIECTBEHHBIX YHUCEN B NMaMATH KOMIbIOTEpa. 3Havanias
YacTh M MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYECHUEM KOJIMYECTBA
pa3psnoB. BblnonHeHue omepanuil ¢ BEIIECTBEHHBIMH YHUCIIAMHU, HAKOIUJICHUE
OIKOOK MPU BBIYUCICHUSX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB pabOThl MPOCTEHIINX aIrOPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUTEIBHBIX alroputmoB. OrpeaeneHue
UCXOJHBIX JAaHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oranbl pemieHusl 3a7ad Ha KommbloTepe. MHCTpyMeHTalbHBIE CpElCTBa:
TPAHCIATOP, OTIATUUK, NpodumupoBIMK. KoMmumismus u UHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3pabOoTku. MeToapl  OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabmul. Otnanounbiii BeiBoA. Ilomarosoe
BBITNIOJIHEHHE ITporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaueHMI TEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIBHBIE, JIOTMUECKHE. BeTBieHus.
Cnoxsble ycinoBus. Iluknel ¢ ycinoBueM. [LlMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIeMOCTh  pa3IMYHBIX  BUAOB  LUKJIOB. HBapmaHT UIUKIIA.
CocTraBneHue IUKIA C UCHOJIb30BAaHUEM 3apaHee OMNPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHUEB.
[ToaroToBKa onvcaHusl IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

Aaroput™Mbsl 00paOOTKHM HATypaJIbHbIX YHCEJ, 3alMCAHHBIX B MO3ULMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucu 4Yucia Ha OTAENbHbIE LHUQPHI,
HaXOXXJEHUE CYMMbl U TPOU3BEIAEHUS ULU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHON) TUDPHI.

HaxoxaeHue Bcex MpPOCTBIX YMCEN B 3aJlaHHOM Juara3oHe. [IpencrasiieHne
yucia B BUJIEe HAOOpa MPOCTHIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHALuXcs B (paitnax. TekcToBble U TBOMYHBIE (ailibl.
daitnoBbie TIepeMeHHBbIE ((aiioBbie ykazatenu). Urenune u3 (aitna. 3anuck B
daii.

Pa3buenue 3amaun Ha noazanayu. [loanmporpamMmmel (mpoueaypsl U GyHKIUN).
Pekypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE Mpouenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOM OMOIMOTEKH S3bIKa MPOrPaMMHUPOBAHUS.
[Tonkmtouenue  OUOMMOTEK  MOANPOTrPaMM  CTOPOHHUX  MPOU3BOJIUTENCH.
MoaynbpHBIN IPUHIKII IOCTPOEHUS IIPOTrPAMM.

Yucnennsle MeToapl. TouHoe ©  TNPUOMDKEHHOE pEIICHUS 3aayM.
UYucneHHble METO/IbI PELICHUS] YpaBHEHH: MeTo1 nepedopa, METO MOJIOBUHHOTO
nenenus. [IpuOnmxkEéHHOe BBIYMCICHUE JJIUH KPHUBBIX. BpruncieHue rmiomazei
buryp ¢ MOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



tpaneuuii). Ilonck makcumyma (MuHUMYMa) (YHKUIMKW OJHOM MepeMeHHOU
METOJ/IOM MTOJIOBUHHOT'O JIEJECHMUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBAHUS AJiE 0OpaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA MOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPH JAaHHOW CTPOKHM, 3aME€HA HAWJECHHOW IOACTPOKH HA APYTYIO CTPOKY.
['enepanus Bcex CIOB B HEKOTOpPOM ayipaBUTE, YAOBIECTBOPSIOUIUX 3aJaHHBIM
orpanndeHusiM. [IpeobpazoBanue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4KceNl. BbruuciieHne 0000MIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MacCHUBa WM YHCIIOBOM MOCIIEI0BATEILHOCTH (CYMMBI,
IPOU3BEIECHUS, CPEIHEr0 apu(pPMETHYECKOr0, MUHUMAIBHOIO M MaKCHUMaJIbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JInHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

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

JIBymepHbIe MacCUBBI (MaTpUIlbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MAaCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOIO MACCHBA IO 3aIaHHBIM MPaBHIIAM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BBIUUCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil mporieccop. PenaktupoBanue u dopmartupoBanue. [IpoBepka
opdorpaduu u rpammatukud. CpencTBa MOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  cruwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHoOcku, oriaBieHue. KosektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI PELIEeH3UPOBAHUS B TEKCTOBBIX Ipoleccopax. OOMayHble CEPBUCHI.
Henoas mepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmienust Oubnuorpaguueckux ccpuiok. OdopmieHue crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TEeXHUYECKUE CpelcTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEICTBA PEAAKTUPOBAHUS MATEMaTUUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHaIM3a JAaHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukainys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOSHUE MOJIENH, NMpeoOpa3oBaHue JaHHBIX,
BU3YyallM3allisl JAHHBIX, MHTEpIIpEeTalusl pe3ynbTaToB. [IporpammHubie cpencTtBa u



MHTEPHET-CEPBUCHI JUIsl 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombline naHHbIE.
MamunHoe 00yuenue. aTeekTyanpHbIi aHAIN3 TaHHBIX.

AHanu3 JaHHBIX C MOMOINBIO JIEKTPOHHBIX TaOnull. BeruncieHune cymMmsl,
CPEIHET0 apuU(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBIUIET0) 3HAUEHUS IUaIa30Ha.
Breruncnenne koag¢uuueHTa KOppeasiuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJOYATHIX, JMHEWYATHIX W KpPYroBbIX auarpamm. llocTtpoenue rpaduxos
¢bynkuii. [Togbop muHUM TpeHa, pelIeHre 3a1a4 IPOTHO3UPOBAHUSI.

UucneHHOE peElIeHUE YpaBHEHMM ¢ TOMOUIbI0 TOA0O0pa MapameTpa.
OnTtuMH3anMsl Kak MOMCK HaWJIydyllero pelieHys B 3a/aHHbIX yciaoBusXx. LleneBas
¢yHkus, orpaHudyeHus. JlokaibHble M T00AJbHBII MHHMMYMBI LIE€JIEBOU
¢dbynkiun. Pemenne 3a1a4 ONTUMU3ANNN C TIOMOIIBIO 3JIEKTPOHHBIX TaOHII.

11 KIIACC

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Teopernueckue NOAXOAbl K OLEHKE KOJIM4ecTBa UH(pOpMauu. 3aKoH
anauTuBHOCTH MH(opMmanuu. @opmyna Xapriau. MHpopManus v BEpOATHOCTb.
®opmyna llleHHOHA.

AnroputMmbl cxaTusi JaHHbIX. Agroputm RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmsl cKaTHsl JaHHBIX C MOTEPSAMH. Y MEHbILIECHHE
riyOuHbI KonupoBanus 1Beta. OCHOBHBIE Ujen anroputMoB cxatus JPEG, MP3.

CkopocTe TIepefauyd JaHHBIX. 3aBUCHMOCTb BPEMEHM IEpeAadyd oOT
MH(POPMALIMOHHOTO 00BbEMA JaHHBIX M XapaKTEpUCTUK KaHasla CBA3M. [IpuynHbI
BO3HMKHOBEHHUSI OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BoJstONIINE
OoOHapy>KUBaThb W HUCIpPaBJIATh OIIMOKHM, BO3HUKAIOUIME NpPH Meperaye JAaHHbIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenrem 0utoB. Koasl XaMMuHra.

Cucrembl. KoMnoHeHTBI cUCTEMBI W HUX B3auMozeucTBue. CHUCTEMHBIN
s dexT. Yrnpapnenue kak nHGOpPMAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mogenu u monenupoBanue. Llens mogenupoBanusi. COOTBETCTBHE MOJIEIN
MOJICIIUPYEMOMY OOBEKTY WJIM MpOIECCy, LeIU MoaenupoBaHus. dopmanusaius
MPUKJIAJAHBIX 33/1a4.

[TpencraBieHue pe3yabTaTOB MOJCIUPOBAHMS B BHUAE, YIOOHOM MJis
BOCHPUATHUS yesloBeKOM. ['paduueckoe npeacTaBieHue JaHHbIX (CXeMbl, TaOJIHIIb,
rpadukn).

I'padbl. OcHoBHBIE MOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpUL] CMEXKHOCTH, BECOBBIX MaTpHUIl, CIUCKOB CMEXHOCTU. Pelienne
ATOPUTMUYECKUX 3aj]a4, CBSA3aHHBIX C aHaiu3oM TrpadoB (MOCTpoeHUE
ONTUMAJBHOIO MyTH MEXIy BeplIIMHAMU Tpada, ompeaesieHue KOJIMYecTBa
pa3IMYHBIX MyTeHd MEXIy BEPIIMHAMH OPUEHTUPOBAHHOTO AlMKINYECKOTO

rpada).



JlepeBns. bunapaoe nepeo. JlepeBbsi moucka. CrocoOwl 00xoma mepena.
[IpencraBienne apumMeTHUECKUX BBIpAXKEHUHN B BUIE AepeBa. J[uckpeTHbie Urpbl
JIBYX UTPOKOB C mojHOUW nHpopManuen. [Toctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPbl B TAOJUYHON (popMe. BBIUrpHIIIHbIE U TPOUTPHIILIHbIE
NO3ULIMN. BBINTPBIIHBIE CTPATETHH.

CpencTBa MCKYCCTBEHHOr0 HMHTeIIeKTa. CepBHCHl MAIIMHHOIO IMEpEBOAA U
pacmno3HaBaHus ycTHOUM peun. KornHutuBHbIe cepBUCHl. VneHTH(HUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuaromuecs CUCTEMBI.
VcKycCTBEHHBI MHTEILIEKT B KOMIIBIOTEPHBIX Urpax. lcrmonp3oBaHHE METONIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiab3oBaHuE METOI0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHUKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIUIEKTYAJIBHBIX cUCTeM. HelpoHHbIe ceTu.

AJITOPUTMBI H IPOrPAMMHPOBaHUE

dopManuzanus  HOHATHSA — anropurma.  MammbHa  TeropuHra  Kak
YHUBEpCcaJIbHas MOAENb BeruncieHui. Tezuc Yépua—TwropuHra.

OneHka CII0XHOCTH BbhIUMCICHUN. BpeMsa paboTel U 00BEM HCIONIB3yeMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW  CJIIOKHOCTH  QJITOPUTMOB. AJITOPUTMBI  [TOJMHOMHAIBHON
cinoxxHoctd. Ilepebopuble anroputmsl. IlpuMepsl pa3iaMyHBIX —aAJITOPUTMOB
peneHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpPOCTBIX YHCEN B 33JaHHOM JWAIa30HE C MOMOIIBID AJITOpPUTMA
«pemiero DparocheHar.

MHoropa3psaHble 1eible YUCIia, 337a4i JJIMHHOW apu(pMETHKH.

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

Creku. AHaIM3 TMPaBUIBHOCTH CKOOOYHOrO BBIpaXKEHHs. Bbluucienue
apu(PMETUIECKOTO BBIPAKECHHUS, 3aITUCAHHOTO B TOCTPUKCHOMN (hopMme.

Ouepenu. Mcnosib30BaHuE ouepenn Juisi BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rTpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUIEHHOTO CBSA3HOIO HEOpUEHTHUpoBaHHOro rpada. KommdecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOTO allMKIMYECKOro rpada. Airoputm
JIeKCTpHl.

HepeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbl o0xoja AepeBa. Mcnonb3oBaHue cTeka U
ouepeau s 00xoxaa IepeBa.

JluHamMpuyeckoe NporpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXPaHEHUEM MPOMEXYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMBIE C MOMOILBIO



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

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOTrpaMMHUpOBaHUH. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
Wukarncynsuus, HacleJ0BaHue, TOJTUMOPHU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepderica
noib3oBatens. Vcnonb3oBaHME TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3bIkOB  mporpammupoBaHus.  [lonstue o  mapaaurmax
IPOrpaMMUPOBAHMUS.

HNupopManuoHHBIE TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAHMS: IOCTAHOBKA
3ajaud, pa3zpaboTKa MOJENHM, TECTUPOBAHUE  MOJENH, KOMIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YyJIbTaTOB MOAECIUPOBAHUS.

Juckperuszanuss NOpyd MaTeMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogenupoBanue BHKEHHs. MoJenupoBaHie  OHOJOTMYECKHUX
cUCTEM. MaremaTndyeckKue MOJEIM B SKOHOMHUKE.  BbluucnuTenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

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

BepostHocteie  momenu.  Metoasl Monte-Kapno.  MimMuraumonsHoe
MoienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKMUBaHHMSL.

Tabnuunbie (pensiuMoHHBIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHHBEIX 0OBekTax. Iloje, 3ammch. Kimrou Tabmunel. Padora c
roToBOil 0a3oif nMaHHBIX. 3amoigHeHue Oa3pl JaHHBIX. [loWck, copTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Brruncnsiemsie mosis B 3ampocax.

MHuorotabnuunbie 0a3bl JaHHBIX. TUMBl CBSI3eM MexAy TaOaulamH.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aTPOChl K MHOTOTA0IMYHBIM O0a3aM
JTAHHBIX.

Nuteprer-npuiioxkenus. [loHaTHE 0 CepBEPHON U KIIMEHTCKOM YaCTAX CaWTA.
TexHONmorusl «KJIMEHT — CEPBEP», €€ JTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix tabmui ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenienue BeO-caiiToB. Yciryra xoctuHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHuil ¢ WCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(undpoBbIX (poToanmapaTroB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB M JPYrUX



ycTpoiictB). ['padmueckuii penaktop. Pazpemenne. Kanpuposanue. Mcnpasienne
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOpPpEKLHs — LIBETa.
OOecuBeunBanue I1BETHBIX u300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocoiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoOW obOnactu. [lonroroBka miutocTparuii 1jsi BeO-callTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekropnass rpaduka. IlpumutuBsl. M3MeHeHue mOpsaKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenencHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOEHUS M  PENAKTUPOBAHUS TPEXMEPHBIX  MOJENEH.
Cerounsle Momenu. Marepuanbl. MoaenupoBaHHE HWCTOYHUKOB OCBELICHUS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilondartue o BupTyaibHOU
pPEaIbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
UH®OPMATHUKE (YIJYBJIEHHBI YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaThl  OTpPaXarOT TOTOBHOCTb U  CIIOCOOHOCTh
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHUEHTAIMH, TO3UTHUBHBIX BHYTPEHHHUX
yOEXJIeHU, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LIEHHOCTSIM  POCCHICKOTO
oO0IIecTBa, pacHIMPEHNE XU3HCHHOTO OMbBITA M OMBITA JCSITCIBHOCTH B IMPOIIECCE
peanm3anii  CpeACTBAaMH  ydeOHOTO TpeAMETa OCHOBHBIX  HAMpPaBJICHUU
BOCITUTATEIBHOU JIEATETLHOCTH.

B pesynaprate wusydenuss WHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus y oOyuyaromierocs OyayT c(opMHpOBaHBI CIEAYIOUIUE JTUYHOCTHBIC
pEe3yIbTaTHI:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB U OOSI3aHHOCTEH, YBa)KECHHE
3aKOHAa U TIPaBOMOpSAJKA,  COOJIIOJICHHE  OCHOBOIOJATaloIUX  HOPM
MH(OPMAIMOHHOIO MpaBa U MH()OPMAIMOHHOW O€3011aCHOCTH;

TOTOBHOCTh TMPOTHUBOCTOATH HWJEOJOTUU JKCTPEMH3Ma, HaIMOHAJIU3Ma,
KCeHO(pOOUHU, AUCKPUMHUHAIMK 110 COLMAIBbHBIM, PEJIIUTHO3HBIM, PACOBBIM,
HAIMOHAIBHBIM MTPU3HAKAM B BUPTYaAJIbHOM MIPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HACJIEIUI0, NOCTHKeHUsIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HaYeHU UHPOPMATUKH KaK HAyKU
B KU3HHU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUCHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
cetu MHTEpHeET;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKJIIOYas OCTETUKY HAydyHOTO H
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BUABI MCKYCCTBA, B TOM YHUCIE
OCHOBAHHOTO Ha MCIOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pusUecKOro BOCIUTAHMS:

chOpMUPOBAHHOCTh  3J0pOBOr0 M  Oe3omacHoro  oOpaza  KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO, B TOM 4YHCIE 3a CUET



cobmonenus TpeOoBaHuil 0€30MacHOM 3KCIUTyaTalliid CPEeCTB MH(OPMALMOHHBIX
Y KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOHM NEATETHHOCTH TEXHOJOTHYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TaKYIO JCSATCIIEHOCTD,

uHTepec K cdepaM NpodecCHOHATBHON JeATEIbHOCTH, CBSI3aHHBIM C
WHPOPMATUKOH, MPOrpaMMUPOBAaHHEM U WH(DOPMAIMOHHBIMUA TEXHOJIOTHUSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccun u
pealln30BbIBaTh COOCTBCHHBIC )KU3HCHHBIC TIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0O W CaMOOOpa3OBaHHWIO Ha
MPOTSHKCHUH BCEH KU3HU;

7) 3KOJI0TU4e€CKOIr0 BOCIIMTAHMS:

OCO3HaHWE IJI00AJBHOTO XapakKTepa JKOJOTHYCCKUX MPOOJIeM M IyTeH HX
pelleHrs, B TOM 4YHCIe C YY6TOM BO3MOXKHOCTEH HMH(DOPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, IOCTIKECHUSAM HAyYHO-TEXHHYCCKOTO IIporpecca M
OOIIIECTBEHHOHN MPAKTHKH, 32 CYET IOHUMAaHUS POJIM HH(OPMAITMOHHBIX PECypCOB,
WH(POPMAITMOHHBIX TIPOIECCOB M HH(MOPMAIMOHHBIX TEXHOJOTHA B YCIOBHIX
1idpoBoit TpaHchopMaIiu MHOTHX cdhep )KU3HH COBPEMEHHOTO O0IIECTBA;

OCO3HaHWE IIEHHOCTH HAyYHOW JEATeITbHOCTH, TOTOBHOCTH OCYIICCTBIISITH
MPOEKTHYIO M MCCJICI0BATEIbCKYIO JICATEIBHOCTh MHINBUYaIbLHO U B TPYIIIIE.

B mporecce MOCTHKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOTPaMMBI
no wH(MOpPMATHKE Yy OOYYArOIIMXCS COBEPIICHCTBYETCS  3MOITMOHAIBHBIN
WHTEIIICKT, MPEANOIaraonmi cOpMUPOBAHHOCTb:

CaMOPETYJIMPOBAHMS, BKIIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE IPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHME, CIIOCOOHOCTh aJanTUPOBAaTHCA K
HYMOIMOHAIBHBIM H3MCHEHHSIM H MTPOSIBIIATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKIIOUYAIONICH CTPEMIICHHE K JTOCTIDKEHUIO IS U
yCIIeXy, ONTHUMH3M, WHHUIIMATHBHOCTh, YMCHHE ICHCTBOBATh, MUCXOAS M3 CBOHMX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHHE
JIPYTHX, YYUTBIBATh €0 TPU OCYIICCTBICHUH KOMMYHHKAIIUH, CIIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

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



METAINIPEAMETHBIE PE3YJIbTATHI

B pesymnbrate wu3ydeHuss WH)OpPMATHKH Ha YPOBHE CPEIHETO OOIIETo
oOpazoBanusi 'y oOydamomerocs OyayT CcQOPMUPOBAHbI MeETaNpeAMETHbIC
pe3yNbTaThl, OTPAKEHHBIC B YHHUBEPCAJIBHBIX y4EOHBIX NEHCTBUSX, a UMEHHO —
TIO3HABATEIbHbIC ~YHUBEpPCAIbHBIC Y4YeOHbIC JCHCTBHSA, KOMMYHHKATHBHBIC
YHHUBEpCAIIbHBIC y4YeOHbIC NEHCTBHS, PETYJISTHBHBIC YHUBEpCAJIbHBIC Yy4eOHBIC
JICCTBUS, COBMECTHAS JACSITEIHHOCTb.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

1) 6a30BbIe JJOrMYecKUe AeiiCTBHUSA:

CaMOCTOSITENIFHO  (OPMYNIHUpPOBaTh U aKTyalM3UpOBaTh  MpoOjeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAaHHUA I CpaBHEHUS,
KJ1accupuKauu u 0000IIeHHUS;

ONpENENATh LEIN JACSITENbHOCTH, 33JaBaTh NapaMeTpbl M KPUTEPUU HX
JIOCTUKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHNS B PACCMATPUBAECMBIX SIBJICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHHsS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MaTepHabHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUSI,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJICTh HABBIKAMH y4eOHO-UCCIE0BATEIbCKON U MTPOSKTHOM ESITEIbHOCTH,
HAaBBIKAMHM  paspelnieHusi MpoOyieM, CIMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METOA0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3TUYHBIX METOJIOB NO3HAHUS;

OCYUIECTBJISTh PA3JIUYHBIE BHUJbI JESATEIbHOCTH MO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HMHTEPIpEeTaIly, MPeoOpPa30oBaHUI0 W MPUMEHEHUIO B Pa3IMYHBIX
y4e€OHBIX CHUTyallMsiX, B TOM 4YHCJIE TPH CO3JaHUU YYEOHBIX W COIMAIBHBIX
MPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBILIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJTFOUEBBIMU TTOHSATUSMU U METO/IAMH;

CTaBUTh ¥ (OPMYIUPOBATh COOCTBEHHBIE 3a7adyll B 0Opa30BaTEILHOM
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBISIBJISITh NIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajiauy,
BBIJIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAUTh APTYMEHTHI JJIs J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHHUS;



aHAJIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh LEJICHAIIPaBICHHbII TOUCK MEpEeHOca CPEJCTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHANBHYIO CPELY;

yMETh IMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO U MPAKTHUYECKYIO 00JacTu
KU3HEESATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE WJIE€U, NpEUlaraTh OPUTMHANbHBIE MOJAXOAbl U PELICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a49H, IOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) padora c ungopmanueii:

BJIa/IETh HaBbIKAMH MOJyYEHUsI UHPOPMAIMK U3 UCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISATh ~ IMOUCK,  aHalU3, CHCTEMAaTU3alUIl0 |
MHTEPIIPETALNIO HH(POPMALINY Pa3TMYHBIX BUAOB U (DOPM MpeICTaBICHHUS;

CO3/1aBaThb TEKCTHl B pa3NMYHbIX (opmarax ¢ yu€TOM Ha3HAuUCHUS
uHpopMaMu W IEJEeBOM  ayJWTOpUH, BbBIOMpas ONTUMAIBHYIO (QopMy
IpEeJICTaBICHUS U BU3yalIU3allii;

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

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TE€XHOJOTMM B PELIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3aI[MOHHBIX
3a1ad ¢ CcoOMIoJIecHHeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypcOCOEpekKEeHMs, TMpaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(pOpMaITMOHHOM 0€30MaCHOCTH;

BJQJIeTh ~ HAaBBIKAMH  pACMO3HABaHWA W 3aIIUTHl  HWH(pOpMaImH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

1) o01enme:

OCYILECTBISATh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU;

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOLICHHsS, MOHUMAaTh 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTYyalluidl |
CMSITYaTh KOH(IJIUKTHI;

BJAQJE€Th  PA3IMYHBIMM  crocobamMu  OOIIEHHS U B3aUMOJACWUCTBHUA,
apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH()IUKTHBIE CUTYalIUH;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHaA [1eITeJIbHOCTh:



MMOHUMAaTh W MCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOM M WHIWBUIYaJIbHOU
padoTHI;

BBIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHUCTBUU € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJIOT0 YJICHA KOJUIEKTUBA;

IpUHUMATh  1€IM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIWUHUPOBATh JIEUCTBUS MO HX JOCTHKECHUIO: COCTABJATH IUIAH JCHUCTBUI,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pe3yJIbTaThl
COBMECTHOM pabOTHI;

OIICHUBATh KA4e€CTBO CBOEr0 BKJIAJa M KaXKIOTO y4YaCTHMKA KOMAaHIbI B
oOIIMiA pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

Mpejaratb HOBBIE NPOEKTHI, OLEHHMBATh WJAEU C TO3WIMHA HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHUE B  PA3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA

1) camoopranuzamnus:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTEIIbLHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pPELIEHUs MNpoOsieMbl C  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuMpsITh paMKH Yy4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHI;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
32 pEILICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CrOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAHMIIMHA B
pa3HbIX 00JIaCTAX 3HAHWW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIAJE€Th HABBIKAMM  TO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENBHBIX NPOLECCOB, UX pE3YyJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCUM IJIsi OIEHKH CUTyalluu, BBIOOpA
BEPHOT'O PEILEHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEIIEHUS TI0 UX CHIXKEHHUIO;

NpUHUMATh MOTHUBBI W apryMEeHThl APYrMX MpH aHalM3€e pe3yibTaToB
NEATEIbHOCTH.



3) npuHATHS ce0 U APYTUX:

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTAaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IPU AaHAINU3E€ pe3yJIbTaTOB
NESTEIIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBATH CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

MNPEAMETHBIE PE3YJIBTATDBI

B npouecce uzyuenus kypca MHGOpPMATHKU YriyOJE€HHOro ypoBHS ¢ 10
Knacce oOyvarommMMmucs OyAyT  JIOCTUTHYTHI — CICAYIOUIME  IPEeIMETHBIC
pPE3YNbTATHI:

BJIAJICHUE MPEACTABICHUSIMU O POJM MHGOPMAIMM U CBSI3aHHBIX C HEH
IPOLECCOB B NPHUPOJE, TEXHUKE M OOLIECTBE, MOHATUSIMH «UHGPOpMaLUI»,
«MH(POPMALIMOHHBI  MPOLECC»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHUCTEMBD»,
«cuCcTeMHbIN 3P PerT», «MH(POPMAILIMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJIAJCHUE METOJAaMHM IOMCKa HHpopManuu B ceTh HHTepHET, yMeHmHe
KPUTHYECKH OLICHUBATh UH(OpMaLHIO, TOJIyYEHHYIO U3 ceTH VHTepHET;

YMEHHME XapaKTepu30BaTh OOJbIINE JAaHHbIE, TPUBOJAUTH IPUMEPHI
UCTOYHUKOB HMX TIOJIyYEHUS] M  HAlNpaBJICHUS HCIOJIb30BAaHUSA, YMEHHUE
KJIaCCU(HUIIMPOBATh OCHOBHBIE 33JaUud AaHAJIW3a JaHHBIX (IPOTHO3MPOBAHUE,
KJIaccupuKanus, KJIacTepU3aLus, aHaIu3 OTKJIOHEHHU), MOHUMATh
NOCJIEI0BATEIBHOCTh PEILICHUS 3a/1a4 aHAJIN3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX,
OYUCTKAa M OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TOCTPOEHUE MOJEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YaJIU3allMsl TaHHbBIX, UHTEPIPETALMS pPe3yIbTaTOB;

NOHMMAHUE OCHOBHBIX MPHUHIMIOB YCTPOWCTBA W (DYHKIMOHUPOBAHUS
COBPEMEHHBIX CTALMOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB, TEHICHIUN pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTUH;

BJIAJICHUE HaBbIKAMU PabOThl C ONEPAIMOHHBIMU CHUCTEMaMH, OCHOBHBIMH
BUJIaMU TPOTPAMMHOr0 oOOecrnedyeHus: i pelIeHHs Y4YeOHbIX 3ajad [0
BBIOpAHHOM crieuaIn3alny;

HaJIM4KEe MPEACTABICHUN O KOMIIBIOTEPHBIX CETSX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX MPUHILIUIIAX OPTaHU3aALNUN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 OOWMX MpUHUMIAX pPa3pabOTKM W (YHKUMOHUPOBAHUS HMHTEPHET-
IIPUIIOKEHN;

MOHMUMAaHUuE yrpo3 HWHPOPMANMOHHON O€30MaCHOCTH, HCIOJIH30BAHUE
METOJIOB U CpPEJICTB MPOTUBOACUCTBHUS 3TUM yIrpo3aM, COONIOJCHHE Mep
0€30IMacHOCTH, MPEAOTBPAILAIOIIUX HE3AKOHHOE PAaCIPOCTPAHEHUE TTEPCOHATIBHBIX
JIAHHBIX, COOJIFOICHUE TPEOOBAHUM TEXHUKHU O€30MaCHOCTH W TUTUEHBI MpU paboTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIOHEHTaMH LU(PPOBOTO OKPYKEHHSI, TOHUMaHUE



IIPaBOBBIX OCHOB MCIOJIb30BaHUSI KOMIBIOTEPHBIX MpOrpaMM, 0a3 JOaHHBIX M
paboTel B ceTn MHTEpHET;

NOHUMAHUE OCHOBHBIX IPUHLMUIIOB JUCKPETU3ALMH PA3JIUYHBIX BHUIOB
uHoOpMaIuU, YyMEHHUE ONpelNesiTh HMHPOPMALUOHHBI O0BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax AUCKPETH3alluH,
YMEHUE OMNpEACNATh CPEAHIO CKOPOCTh IE€pEelaud JAaHHBIX, OLIEHUBAThH
U3MEHEHHE BpEMEHHM Tepefadyd IpH H3MEHEHUH WHGOPMAIMOHHOTO 00BEMa
JTAHHBIX U XapaKTePUCTUK KaHaja CBS3H;

YMEHHUE HCIOIb30BaTh MPU PEUICHUH 3a/a4 CBOWCTBA MO3UIIMOHHOM 3aIucu
YHCell, AITOPUTMA MTOCTPOCHHUS 3aMMCH YUCIIA B MO3UIIMOHHON CUCTEME CUUCIICHUS
C 33JlaHHBIM OCHOBAHHUEM M IOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3aIHCh
3TOr0 YHWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHSA C 3aJaHHBIM OCHOBAHHEM,
YMEHHME BBINOJIHATh apUPMETHUECKHUE OlepalMd B IO3ULUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BAHMS JIOTUUECKUX BBIPAXKECHHM, HCIIONb3YS
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JTU3bIOHKTUBHOM U KOHBIOHKTUBHOW HOPMaJIbHBIX (hOpMax IO 3aJaHHOM TadiuLe
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTUHHOCTH BBICKA3bIBaHUS, COJAEPIKALIETO
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JIOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHU;

NOHMMaHUE O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popMmanuu (3anuch YMcesl B MO3UIIMOHHOW CHUCTEME CUUCIICHUS, HAXOXKIICHUE
BCEX MPOCTHIX YHMCEJ B 3aJaHHOM JIMara3oHe, 00padoTKa MHOTOpa3psIAHbIX LEIbIX
YHCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHHE OIpeNessaTh CI0XHOCTh H3y4aeMbIX B Kypce O0a30BbIX aJrOpUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHMBa, COPTUPOBKA MaccHBa, MepeOOpHbIE
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIIOKHOCTH IS PEIIEHUs OJTHOW 3a]1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IPOrPaMMHUPOBAHHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHHsMH O O0a30BBIX THIAX JTaHHBIX |
CTPYKTypax JaHHBIX, YMEHUE MCIOJb30BaTh OCHOBHBIE  YIPABISIONINE
KOHCTPYKIIMM, YMEHHUE OCYILIECTBIATh AaHAINW3 NPEIJIOKEHHOM MpPOTrpaMMBbI:
OTIPENENATh Pe3yJbTaThl padOThl MIPOrpaMMBbl IPU 33JaHHBIX MCXOJHBIX JAHHBIX,
OTpENENATh, MPU KAaKUX HCXOIHBIX JaHHBIX BO3MOXXHO IOJIyYE€HHE YyKa3aHHBIX
pe3yibTaTOB, BBIABISATH JIAHHBIE, KOTOPbIE MOTYT MPHUBECTH K OIIMOKE B padote
porpamMmmsl, GOpMYyIUPOBATh NPEII0KEHUS M0 YIYUIIEHUIO POTPAMMHOI0 KOJIa;

YMEHUE CO3/[aBaTh CTPYKTYPHUPOBAaHHBIE TEKCTOBBIE JOKYMEHTBI U
JEMOHCTPALIMOHHBIE MaTEPHAIbI C UCIOJIb30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB U 00JIAUHBIX CEPBUCOB;



YMEHUE UCITOJIH30BaTh AJICKTPOHHBIE TAOJUIIBI JJI aHAIN3a, MPECTaBICHUS
u  0o0paboTkm  JaHHBIX  (BKJIIOYAsh  BBIUMCIEHUE  CYMMBI,  CPEIHETO
apu(PMETUICCKOTO, HAWOONBIIETO W HAWUMEHBIIETO 3HAYCHWH, pEIICHHE
YpaBHEHHH, BHIOOP ONTHUMAJIBLHOIO pEIISHUs], MOA00p JWHUM TPEHJA, peIIeHue
3a/1a4 MPOTHO3UPOBAHUA).

B npouecce u3yueHus kKypca MH(POPMATHKU YIiyOJE€HHOro ypoBHS 6 11
Knacce oOydaromuMucs OyayT  JOCTUTHYTHI  CIEAYIOIHE  MPEAMETHBIC
pe3yJIbTaTHI:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KOJIbl, JIOMYCKAIOUIUE€ OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUH (MpePUKCHBIE KOJbI), HCIOJIb30BaTh IMPOCTEHIIINE
KOJIbI, KOTOPbIE MO3BOJISIOT OOHAPYKUBATh M UCIPABIATH OIMIMOKHU MpHU Nepeaaye
JAHHBIX, CTPOUTH KOJ, 00ECTICUMBAIONINI HAWNMEHBIITYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUSI MPU H3BECTHOM YacTOTE CHMBOJIOB, IOSICHATH IPUHIIUIIBI
pabOThI MPOCTHIX AITOPUTMOB CHKATHUS JAHHBIX;

YMEHHE pellaTh aJrOPUTMUUYECKUE 3a/a4d, CBSI3aHHBIC C aHAIW30M rpados
(3aJjayn  MOCTPOEHUS ONTUMAIBHOTO TMyTH MEXAYy BepuImHaMu Trpada,
OTpeIeTICHUS KOJIMYECTBA  Pa3IMYHBIX nyTei MEXTY BEpILIMHAMU
OPUEHTHUPOBAHHOTO AIUKIMYECKOro rpada), yMEHHUE HMCIOJIb30BaTh JIEPEBhs IPHU
aHaJgu3e MW IIOCTPOCHUH KOJIOB M JUIS TPEACTaBICHUS apUPMETHUYCCKUX
BBIPAXEHUN, TTPU PELICHUU 3a/1a4 TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBI IO 33JJTaHHOMY QJITOPUTMY, pa3padaThiBaTh U OOOCHOBBIBATH BHIUTPBHILIHYIO
CTPATETUIO UTPHI;

yMEHHE pa3paldaTbiBaTh W PEAJIM30BBIBATH B BHJE IPOTpaMM 0a30BBIC
aJTOPUTMBI, YMEHHME HCMOJIb30BaTh B MporpaMMax JaHHbIC PAa3JIUYHBIX THUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pelIeHnH 3a/lad CTPYKTYPhI JaHHBIX (CIUCKH, CIOBApHU, CTEKU, OUEPEIU, 1EPEBD),
WCIIOJB30BaTh 0a30BbIE ONEpallid CO CTPYKTypaMH JIaHHBIX, IPUMEHSTH
CTaHJapPTHBIC U COOCTBEHHBIC IMOAMPOTPAMMBI JIJIT 0OPaOOTKH YMCIOBBIX JIAHHBIX
U CUMBOJIbHBIX CTPOK, HCIIOJb30BaTh MPU pa3pabOTKe MporpaMm OHUOIMOTEKH
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIbHBIX
CPEACTB cpefibl pa3pabOTKH, YMEHUE UCTIOIB30BaTh CPEJICTBA OTIAIKHU IPOTrpaMM B
cpezie MporpaMMHUPOBAHUS, YMEHHUE JOKYMEHTUPOBATH TPOTPAMMEBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;

BJIQJICHUE OCHOBHBIMU CBEJICHMSIMHU O 0a3zax J[JdaHHBIX, HX CTPYKTYpE,
CpPEeACTBax CO3JaHusi M pabOThl C HUMH, yYMEHHUE MHCMOJb30BaTh TaOJUYHBIE
(pensmuoHHbBIC) 0a3bl JAHHBIX (COCTABIATH 3apPOCH B 0a3axX JAaHHBIX, BBHITOJIHSITH
COPTUPOBKY U TIOMCK 3amucei B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0azy
JTAaHHBIX ) U CIIPABOYHbBIE CUCTEMBI;



YMEHHE HCIOJIb30BaTh KOMIIBIOTEPHO-MaTEeMaTUUECKUE MOJIEN JJI aHaInU3a
OOBEKTOB M MPOIECCOB: (OPMYIUPOBATH LIEIb MOJACTUPOBAHUS, BBIMOIHSITH
aHallu3 pe3yJIbTaTOB, TMOJYYCHHBIX B XOJI€ MOJICIUPOBAHUS, OIECHUBAThH
COOTBETCTBUE MOJEIH MOJEIHPYEMOMY OOBEKTY WJIHM IPOLECCY, MPEACTABIATH
pe3yabTaThl MOJICTIMPOBAHNUS B HATJISITHOM BUJIE;

YMEHHE OpraHU30BBIBATH JHMYHOE HH(OPMALIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3IUYHBIX CPEACTB LHU(PPOBBIX TEXHOJOTUH, TOHUMaHUE
BO3MOXKHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYTr, LHU(POBBIX
00pa3oBaTeNbHBIX CEPBHCOB;

NOHWMaHHE OCHOBHBIX NMPHHIUIOB Pa0OThI, BO3MOXKHOCTEH U OrpaHHYCHHUS
NPUMEHEHHUsI TEXHOJOTH MCKYCCTBEHHOT'O HMHTEJIEKTa B Pa3lWYHBIX 00JACTAX,
HAJIMYUE TPEJCTAaBICHUI O Kpyre penraeMbIX 3a7ad MalldHHOTO OO0y4YeHUs
(pacnio3HaBaHUs, KJIAaCCU(PUKALMU U MPOTHO3UPOBAHNSA) HAJTUYUE MPEICTABICHUN
00  HUCHOJB30BAaHMM  HMH(POPMAIMOHHBIX  TEXHOJOTMH B PAa3IUYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBaHue pa B M TeM ugpoBbI
Ne i/ nporpzll)MiiILelﬂo ¢ Beero Kontpoabubie IIpakTuueckue 06;:3 Oq];gg eﬂ:}im e
padoThI padoThI pecypesr
Pa3nea 1. lu¢gpoBasi rpaMOTHOCTH
11 KommnbroTep - yHuBepcanbHOE YCTPOHCTBO 5
00pabOTKHU TaHHBIX
1.2 [Tporpammuoe obecnieueHme 6
1.3 KomnbrotepHsie cetu )
14 WNudopmannonnas 6€30macHOCTb 7 2
Uroro no pazueny 24
Pa3nes 2. TeopeTrnueckue 0CHOBbI HH(POPMATHKH
21 [IpencraBnenue nHGpoOpMaLnu B 19 5
KOMITBIOTEpE
2.2 OcHOBBI aJIreOpbl JTOTUKU 14 1
2.3 Komnerorepnas apupmeTnka 7 1
Htoro o pasneny 40
Paznen 3. AiropuT™MbI M IPOrpaMMHpPOBaHUE
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcniomoraTenbHble anropuTMbl 8 2
3.3 YucieHHble METOIBI 5 3
34 AAropuTMbl 00pabOTKH CUMBOJIBHBIX 5 1
JTAHHBIX
3.5 Anroput™bI 00pab0OTKH MacCHBOB 10 3.5
Uroro no pazgeny 44
Paznean 4. UnopmManmoHHbIe TEXHOJIOTUH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanmu3 JaHHBIX 8 3




Hroro no pazneny
PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

14
14
136

21.5




11 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne i/ HanMeHm:;:ﬁ;f;ifﬁmB nreM Beero KonrTpoabubie IIpakTuueckue 06;:;2223;1251 e
padoThI padoThI pecypesr
Pa3znea 1. TeopeTudeckue 0CHOBbI MH()OPMATHKH
11 Nudopmanus u naGopMarmoHHbIe 10 25
IIPOIIECCHI
1.2 MonenupoBaHue 8 2
Wroro mo pazneny 18
Pa3gen 2. AroputMsl M NporpaMMupoBaHue
2.1 DJIEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JaHHBIX 28 10
23 OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 16 45
IPOTPaMMHUPOBAHUS
HWroro no paznery 50
Paznen 3. UndopmaunoHHbie TEXHOJIOTHH
31 Kommnsrorepro-maremaTudeckoe 8 2
MOJICIUPOBAHHE
3.2 ba3bl naHHBIX 10 4
3.3 Be06-caiithb 14 4
3.4 KomnberoTepHas rpaduka 8 3.5
3.5 3D-MoenupoBaHue 8 3
Hroro o pazueny 48
PesepBHOe Bpems 20
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Kosaun4vecTBO 4acoB DJIeKTPOHHbBIE
[1)
N /m Tema ypoka Beero Kourpoubnbie IIpakTHyeckue o6 p::l Otl];I;gZI;LeHH e
padoThI padoThI pecypebi
TpeboBanust TeXHUKN O€30MACHOCTU U TUTUEHBI
1 pu paboTe ¢ KOMIIBIOTEpaMH U IPYTHUMHU 1
KOMIIOHEHTaMH U (PPOBOTO OKPYKEHHUS
2 [TpuHIUIBI paOOTHl KOMITBIOTEPOB U 1
KOMIIBIOTEPHBIX CUCTEM
3 Obmen ZIQHHBIMH € IIOMOILBIO LIHH. KonTpomnepst 1
BHEIIHUX YCTPOMCTB
4 ABTOMaTHYECKOE BBIIIOJIHEHUE ITPOIPAMMBI 1
IIPOLIECCOPOM
OnepartuBHasi, HOCTOSTHHAS U JOJTOBPEMEHHAsI
5 namATb. KOHTpoIIIephl BHEIIHUX YCTPOMCTB. 1
[IpsiMo#i gocTyn K MaMATH
6 CoBpeMeHHbIE KOMITbIOTEPHbIE TEXHOJIOTUU 1
7 [IporpamMMHOe obecrieueHrue KOMIbIOTEPOB, 1
KOMIBIOTEPHBIX CUCTEM M MOOMJIBHBIX YCTPOMCTB
8 CucreMHOe ITporpaMMHOE OOecreueHue. 1
OnepannoHHbIE CUCTEMBI
9 Yrumutel. [paiiBepsl yerpoicTs. IlapamnensHoe 1
IIPOrpaMMUpPOBaHHE
10 WHcTannsuus 1 1eMHCTAIUISIMUS TPOrPaMMHOTO 1
obecrieyeHus
daiinoBble cucTemsl. [IpuHIKNBI pasmMemeHus u
11 MMEHOBaHUs (PailyioB B OJITOBPEMEHHON MaMATH. 1
[ITabsoHBI U1 onMcaHMs TPyl ¢ainos
12 3akoHogarenscTBO Poccuiickoit ®denepanuu B 1




00JacTH MPOrpPaMMHOTO OOECTICUEHUS U TaHHBIX
[IpuHUKITBI TOCTPOEHUS U annapaTHbie

13 KOMITOHEHTHI KOMITbIOTEPHBIX ceTeil. CeTeBble
MPOTOKOJIBI

14 Cetp UnTEpHET

15 Pasneneljne IP-ceTtn Ha mojCETH € IOMOIIIBIO MACOK
nojacerei

16 CereBoe aIMUHUCTPUPOBAHUE
Buns gestensnoctu B cetu Mutepuer. CepBHCHI

17 Nurepuera. ['ocyaapcTBeHHBIE 3IEKTPOHHBIE
CEpBUCHI M YCIIYTH

18 NudopmannonHas 6e301macHOCTh

19 BpenonocHsle nporpamMmMHOe 00ecriedeHne u
MeTObI OOPHOBI C HUM

20 HpaKTI/I‘leCK':d}I paboTa 1o Teme "AHTUBUPYCHbBIE
IPOrpaMMBbI
Opranu3zanus JMYHOTO apXuBa HH(OPMALINH.

21 PesepBHoe konupoBanue. [laponpHas 3amuTa
apxuBa

22 [[udpoBanue 1aHHBIX

23 AnroputM mmdposanust RSA. Creranorpadus

24 HpaKTI/I"I'eCKa}I pabora o Teme "llnppoBanue
JTAHHBIX
Wudopmanus, naHHbIE ¥ 3HAHUS.

25 WudopmanroHHbIe MPOLECCH B TPUPOJIE, TEXHUKE
u o011ecTse
HenpepbIBHBIE U JUCKPETHBIE BETUYNHBI U

26 curHayiel. Heo6Xo1mMocTh TUCKpeTu3atuu
nHpOpMaINH, TpeTHA3HAYEHHOHN /1T XpaHEHUS,
nepenayn 1 06paboTKu B IUGPPOBHIX CUCTEMAX

27 JIBon4HOEe KoaupoBaHue. PaBHoMepHbIe U

HepaBHOMEpHbIE KO/bl. [lekoaupoBaHue




COOOIIEHNH, 3aIIMCAHHBIX C IIOMOIILIO
HEPaBHOMEPHBIX KOJIOB

VYcenosue ®ano. [loctpoenne oHO3HAYHO

28 JIEKOIUPYEMBIX KOJIOB ¢ IOMOIIBIO JepeBa. ['pad 1
Au. A. MapkoBa
EnuHunps! u3smMepeHust KolnuyecTsa HHPOpMaLuu.

29 AndaBUTHBIN MOAXO0]T K OIICHKE KOJIIMYECTBA 1
nHpopmauu

30 Cucrembl CUMCIICHUS 1

31 IlepeBon uncen u3 0JJTHON CHCTEMBbI CUUCIICHUS B 1
ApYyTyro

30 JIBon4Hasi, BOCbMEpUYHas U IECTHAALATepUYHAs 1
CHCTEMBI CUHCIICHUS, CBSI3b MEXKITY HUMHU

33 JIBom4Hasi, BOCbMEpUYHAs ¥ IECTHAAIATEPUIHAS 1
CHCTEMbI CUHCIIEHUS, CBSI3b MEX/1y HUMHU

34 JIBou4Hasi, BOCbMEpUYHas U IIECTHAALIATepUYHAs 1
CHCTEMBI CUHCIICHUS, CBSI3b MEXK/ITY HUMHU

35 Apudmernaeckue onepaniy B TO3HIIMOHHBIX 1
cHCTEeMax CUUCIICHUS

36 TpounuHas ypaBHOBEIIEHHAs CUCTEMA CUUCIICHHUS 1

37 JIBOMYHO-IecSITHYHAs CUCTEMa CUUCIICHUS 1

38 KoaupoBanue TeKCTOB 1

39 PacTpoBoe koupoBaHHe N300paKeHHIMA 1

40 [IpakTuueckas pabora no teme "Jluckperuzanus 1
rpadudeckoit nuupopmarmu"”
I{BeToBBIE MOJIeNN. BekTopHOE KOTUPOBaHHE.

41 ®opwmartsl daitnos. TpéxmepHas rpaduka. 1
@paxTanpHas rpaduka
Konupoanue 3Byka. Onenka nHpopMaoHHOTO

42 00BbEMa 3BYKOBBIX JIaHHBIX MIPU 3aJIaHHBIX 4aCTOTE 1

JUCKPETU3ALMU U PA3PSIAHOCTH KOJUPOBAHUS




[TpakTudeckas pabora mo Teme "Jluckperusanus

43 .
3BYKOBOM MHpopMaruun'

44 OCHOBBI AITEOPHI JIOTHKH

45 Jlornueckue oneparuu. TaOaUIIbl HCTUHHOCTH
Jlornueckue BbIpakeHUs. Jlornyeckue ToxaecTBa.

46 JloKka3aTeNnbCTBO JIOTUYECKUX TOXKIESCTB C
MTOMOMUIBIO TAOJIUI] HCTUHHOCTH
[IpakTuueckas pabora no teme «Iloctpoenue u

47 aHaJIN3 TaOJIMI] ICTUHHOCTU B TaOJTMYHOM
IIPOLIECCOpE»

48 Jlorudeckue onepanuy U Onepanuy Haj
MHOKE€CTBaMHU

49 Jlornyeckue onepanuu U onepanuy Haj
MHOKECTBaMHU

50 3aK0HBI ATeOPBI JTOTUKNA. DKBUBAIICHTHBIC
peoOpa30BaHUs JTOTUYECKUX BhIPAKECHHIMA

51 Jlornyeckue ypaBHEHHS U CUCTEMBI ypaBHEHUI
Jlornyeckue QpyHkMHU. 3aBUCUMOCTh KOJIMYECTBA

50 BO3MOXXHBIX JIOTHICCKUX (DYHKITUH OT KOJMYECTBA
apryMeHToB. [loJHBIE CHCTEMBI JIOTUYECKUX
byHKIMIA
Kanonuueckue Gpopmbl TOTHUECKUX BBIPAKEHUH.

53 CoBepiiieHHbIC TU3BIOHKTHBHBIC U
KOHBIOHKTUBHBIE HOPMAJIbHBIE (DOPMBI, AITOPUTMBI
WX IIOCTPOCHHUS 110 TaOIUIIC HCTHHHOCTH

54 Jlornueckue >7EMEHTHI B COCTaBe KOMITBIOTEpA

55 Tpurrep. Cymmarop. MHoropaspsiagHblii CyMMaTop
[TocTpoeHHe cXeM Ha JIOTHYECKHUX dJIEMEHTaX.

56 3anuch TOTUYECKOTO BBIPAKEHUS 110 JIOTHUECKOMN
cxeme

57 MUKpPOCXEMBI U TEXHOJIOTHS MX ITPOU3BOJICTBA

58 [IpencraBneHue MenbIx Yucesa B NaMsITH




KoMIibtoTepa. OrpaHUYeHHOCTh JIMana3oHa Ynuces
MIPU OrPAaHUYECHUU KOJIMYECTBA Pa3psIOB.
[lepenosiHenue pa3psIHON CETKU

Be33HakoBbIE 1 3HAKOBBIE JAHHBIE. 3HAKOBBII OUT.

59 JIBOMYHBIN JTOTIOJHUTEIBHBIN KO/ OTPHUIIATEIbHBIX 1
qHcen

60 [ToGuTOBBIC TOrMYecKHe onepanuu. JIornueckui, 1
apuMeTHnyecKuil U HUKINYECKUN CABUTU

61 IudpoBanre ¢ TOMOIIbIO TOOUTOBOH OlEepalvu 1
«ucknrovaromee NMII»

6 [IpencraBnenne U XpaHeHUE B MAMITH KOMITBIOTEPA 1
BEIIECTBEHHBIX UHCEI

63 BelinonHenue onepanuii ¢ BEIECTBEHHBIMA 1
YHCIIaMU, HAKOTLJICHUE OMIMOOK MPU BBIYUCICHHSIX
[IpakTuueckas pabota no teme «M3yuenue

64 MOPa3psITHOTO MAIIMHHOTO TPE/ICTABICHUS IEIIBIX 1
U BEILIECTBEHHBIX YHCEI»

65 AHanus aJropuTMoB 1
OTtarnsl peleHus 3a/1a4 Ha KOMITBIOTEpE.

66 HHcTpyMeHTATBHEIE CPEICTBA: TPAHCIIATOP, 1
OTJIaTYMK, TPOPUINPOBIIUK
Cpena nporpammupoBanus. Komnuisiuus u

67 MHTEpIpeTanus nporpamm. BupryansHbie 1
MaluHbl. IHTerpupoBaHHas cpea pa3paboTKu

68 MeTo/IbI OTJIATKH TTPOTPaMM 1

69 Tunsl nepeMeHHBIX B S3bIKE TPOrPaMMUPOBAHHUS 1

70 O0paboTKa EeJBIX YHCeT 1

71 O6paboTka BemeCTBEHHBIX YUCEIT 1

72 CrnyyaiiHble U TICEBIOCITYYaiHbIE YnCIa 1

73 BerBnenus. CinoxHble yCI0BHS 1

74 [MuKIIBI ¢ yCII0BUEM 1




[Muxnsl 10 nepeMeHHOM. B3auMo3aMeHs1eMOoCTh

& Pa3IMYHBIX BUJOB IIUKIIOB .

76 O06paboTka HaTypalbHBIX YUCEIl C UCTIOIb30BAaHUEM 1
IIUKIIOB
HaxoxaeHne Bcex MpOCThIX YUCEI B 33 JaHHOM

77 nuanasone [IpakTuueckas paboTa 1mo Teme 1 0.5
«Pemenue 3a1au MeTo0M mepedopar»

78 WNuBapuant nuxia 1

79 JIOKyMEHTUPOBaHHE TPOTPaMM 1

80 OO6paboTka JaHHBIX, XpaHAIIUXCS B (aiinax 1

81 PasOuenue 3amaun Ha roa3anayu 1
Hcnonb3oBaHue cTaHAapTHON OMOIMOTEKHU S3bIKA

82 nporpammupoBanus. [loaxmtoueHue 6ubIMOTEK 1
MOANPOTPaMM CTOPOHHHX ITPOU3BOJUTENEH

83 [Toanporpammsl (Tpoueaypsl U HYHKITUHN) 1

84 [Toxnporpammel (poueayps! 1 (pyHKITUH) 1

85 HpaKTquCKax"pa60Ta no Teme "Pa3paboTrka 1 1
TTOIITPOTPAMM
Pexypcusi. PekypcuBHbie 00BEKTHI ((hpaKTabl).

86 PexypcuBHBIC TIPOTIEAYPHI U PYHKITHH. 1
Hcnonb30BaHue cTeka Al OpraHu3aiuu
PEKYPCUBHBIX BEI30BOB

87 [IpakTnueckas 1?'2160Ta 1o teme "PexypcuBHbIE 1 1
MTOATIPOTPAMMBI

88 MoyJIbHBII NPUHIUI IOCTPOEHUS IPOTpamMM 1

89 YucieHHble METOIBI 1

90 [TpakTudeckas pa60vTa o TeMe «UucnenHoe 1 1
pelIeHre ypaBHEHU

01 Hcnonb30BaHue AUCKPETU3AINN B 1
BBIYHACIUTEILHBIX 33a9ax

92 [TpakTrueckas padota o Teme «lIpubamxénnoe 1 1




93

BBIUMCIICHHUE JUIMH KPUBBIX U IIIonianeii puryp»

[Tpaktuyeckas padora no Teme «Ilonck
MakcuMyma (MHHUMYMa) (QyHKITHN

94

O6paboTka CUMBOJIBHBIX JAHHBIX. AJITOPUTMBI
00pabOTKN CUMBOJIBHBIX CTPOK: MOJICYET
KOJIMYECTBa MOSBICHUN CUMBOJIA B CTPOKE

95

Aaroput™sl 00pabOTKH CUMBOJIBHBIX CTPOK:
pa3dueHue CTPOKU Ha CJI0BA 110 MPOOEITbHBIM
CUMBOJIaM

96

ANTOpUTMBI 00PaObOTKH CUMBOJIBHBIX CTPOK: ITOUCK
MOACTPOKH BHYTPH JAHHOU CTPOKH; 3aMEHa
HaWJIEHHOM NOJICTPOKH Ha JIPYTYIO CTPOKY

97

98

99

100

101

102

[IpakTuueckas padbora no teme "O6paboTka CTPOK
C UCIIOJIb30BaHUEM (YHKLUH CTaHAAPTHOMN
OMOIMOTEKH S3bIKA MPOTrPaMMHPOBaHUs"

['enepanus ciioB B 3a1aHHOM alihaBUTE
MaccuBsbl 1 IOCIE10BATEBHOCTH YHCEL.
[IpakTryeckas padora no Teme "3anosHeHue
Maccuba"

O060011E€HHbIE XapaKTEPUCTUKN MacCHBa

JIMHEWHBIN MOMCK 3aJaHHOT0 3HAUCHUS B MACCHBE.
ITpakTryeckas padora no Teme "JIMHENHHBINH MOUCK
3aJaHHOr0 3Ha4YeHus B MaccuBse"

[IpakTuyeckas padora no Teme "[lonck
MHUHUMAaJIBHOTO (MaKCUMAJIbHOT0) 3JIEMEHTA B
4KCIOBOM Maccuse"

0.5

0.5

103

CoptupoBka ogHOMepHOro Maccusa. IIpocteie
MeTo]Ibl cOpTUPOBKU. [IpakTHueckas padora mo
teMe "[IpocThie METO/IBI COPTUPOBKH MaccuBa'

0.5

104

CoptupoBka cinustHueM. brIcTpast copTupoBKa
maccuBa (anroputm QuickSort). Ipaktuueckas
pabota o Teme "bricTpas coprupoBka maccupa'

0.5




JIBOMYHBIN ITIOMCK B OTCOPTUPOBAHHOM MAacCCHUBE.

105 p 9 " 1 0.5
[IpakTuueckas pabora no Teme "J[BOWYHBINH TOUCK

106 JIBymMepHBIC MacCUBBI (MaTPHILHI) 1

107 AnTopuTMBI 00pabOTKH MaTPHIL 1

108 Pemtenue 3amay againmsa JaHHBIX 1

109 CpencTBa TEKCTOBOTO Iporieccopa 1

110 KommnbrorepHas BEpCTKa TEKCTa 1

111 [IpakTuueckas padbora no teme "Bépcrka 1 1
JIOKYMEHTOB C MaTeMaTH4YeCKUMH Gopmyraamu"

112 HNHcTpyMEHTHI pelieH3upOBaHUS 1

113 [IpakTuueckas pabota 1mo Teme 1 1
"MHoOrocTpaHu4HbIE TOKYMEHTHI"
Oo6naunsbie cepBuchl. KomektuBHas padbota ¢

114 nokymentamu. [Ipaktuyeckas padora rmo reme 1 0.5
"KosexkTuBHas paboTta ¢ JOKyMeHTaMu'"

115 Amnanm3 nanuaeiXx. boieimme manabie 1

116 MarmmHHOe 00ydeHue 1

117 AHanu3 JaHHBIX C TOMOIIBIO STIEKTPOHHBIX TaOIHI] 1

118 [IpakTryeckas pabota no TemMe "AHalIn3 JaHHBIX C 1 1
MTOMOMUIBIO JIEKTPOHHBIX TadIUIL"
[Toctpoenue rpadukos pynkuuii. [Ipakrnueckas
pabota no Teme "HarnsaHoe npencraBieHue

119 PE3yNIbTaTOB CTAaTUCTUYECKONH 00pabOTKM JaHHBIX B 1 0.5
BUJIE IMarpaMM CpPEICTBAMH pelakTopa
AJEKTPOHHBIX Tabuui"

120 JIluauu tpenna. [lpaktuueckas padora mo reme 1 05
"ITox6op AMHUU TpeH1a, TPOTrHO3UpOBaHUE"
[Ton6op mapamerpa. [IpakTuueckas pabota mo Teme

121 "YucneHHoe peleHre YPaBHEHUH ¢ TIOMOIIbIO 1 0.5
nonbopa napamerpa”

122 OnTuMu3anus Kak MOMCK HAWJTYUIIIeTrO PelIeHUs B 1 0.5




3aJlaHHBIX ycioBusx. [Ipaktuueckas paboTa mo

TeMe "Penrenue 3amad ONTUMHU3ALMH C IIOMOIIBIO

ANEKTPOHHBIX Ta0IHII"
123 PesepBHOe Bpemst 1
124 PesepBHoe Bpems 1
125 PesepBHOE Bpems 1
126 PesepBHOe Bpemst 1
127 PezepBHOE Bpemst 1
128 PezepBHOE Bpemst 1
129 PezepBHOE Bpemst 1
130 PezepBHOE Bpemst 1
131 PezepBHOE Bpemst 1
132 PezepBHOE Bpemst 1
133 PesepBHOE Bpems 1
134 PesepBHOE Bpems 1
135 PeszepBHOE Bpems 1
136 PesepBHOE BpeMms 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne i/ Tema ypoka Beero Kontpoabubie  IlpakTuueckue Oﬁp:;q;ggl;;:)enue
padoThI padoThI pecypebr
1 KonnyecTBo nHbOpMaLIIH 1
2 AJNTOPUTMBI COKAaTHsI TAHHBIX 1
3 AnroputMm Xaddmana 1
4 [IpakTuueckas pabota no teme "CikaTue NaHHBIX C 1 1
MOMOIIIBI0 anroputMa Xaddmana"
5 Anroputm LZW 1
AJNTOPUTMBI CKATHS TAHHBIX C TIOTEPSIMH.
6 [IpakTuueckas pabota no teme "CkaTue NaHHBIX C 1 0.5
norepsimu (anropurmel JPEG, MP3)"
7 CKopocTh nepeayu JaHHbIX 1
8 [ToMexoycToiturBbIE KOJIbI 1
9 [IpakTuueckas pabota 1mo Teme 1 1
"[TomexoycroitunBbie KOIBI"
Cucrembl. KOMIIOHEHTBI CHCTEMBI U UIX
10 B3anmoJeiicteue. CucteMHbIi (D exT. 1
VYnpasnenue kak HH()OpPMalMOHHBIN TpOIIECC.
OOpatHas cBsI3b
11 Mopenu 1 MoaeIUpOBaHUE 1
12 I'pader 1
13 Pemenue 3amau ¢ momortisto rpadoB 1
14 JepeBbs 1
15 OCHOBBI TEOPHH UTD 1
[IpakTuueckas pabora no teme "Ilonck
16 BBIMTPBIIIHON CTPATETUU B UT'PE € TIOJTHOM 1 1
nHpopmanuenn"
17 CpencTBa HCKYCCTBEHHOTO HHTEIIEKTA 1




[IpakTuyeckas padora no Teme "Cpencra

18
HMCKYCCTBEHHOI'O MHTEIIEKTa"
dopmanuzanus MOHATHS anropurma. MammHa

19 ThropuHra Kak yHuBepcajabHasi MOJENb
BbiunciieHnil. Tezuc Yépua—Twrropunra

20 [IpakTrueckas padota o teme "CocraBieHne
IIPOCTOM MPOrpaMMBbl /1Sl MaliuHbl ThropuHra”

21 Mammna [locra

22 Hopwmanshsbie anropudmer MapkoBa
AJTropUTMHUYECKU HEpa3pelInMbIe 3aauu. 3agada

23 octaHoBa. HeBO3MOKHOCTh aBTOMATHYECKOM
OTJIA/IKU IPOTPamMM

24 C10>XHOCTh BBIYUCIICHUI

o5 [Tourck MpOCTHIX YUCEI B 3aJaHHOM JHAa30He C
IIOMOLIBIO AITOPUTMA «peleTo JpaTocheHa»

26 [IpakTuueckas padbora no teme "Ilonck npocThIx
YHUCel B 33JJaHHOM JIhana3oHe"

97 MHoropa3psiHble LeIble YUCia, 3a/1a4i JTUHHON
apupMETUKHI

28 [IpakTrueckas padota no Teme "Peanuzamms
BBIUYHCIICHUI ¢ MHOTOpa3psaIHbIMU yuciaMu"
CnoBapu (accolruaTuBHbIE MACCUBBHI,

29 otoOpaxkenust). Xour-rabaunsl. [locrpoenue
a(aBUTHO-4aCTOTHOTO CJIOBAps JIJIs 33aHHOTO
TeKcTa
IIpakTuyeckas padora no Teme "[locTpoenue

30 a(haBUTHO-YaCTOTHOTO CJIOBAPS JIJIS 33JaHHOTO
TekcTa"
AHalu3 TEKCTa Ha €CTECTBEHHOM SI3bIKE.

31 Brinenenue nocneaoBaTenbHOCTEH MO 1I1A0JIOHY.
PeryisapHble BelpaykeHUs. YacTOTHBIN aHAINU3

32 [TpakTuueckas pabota mo Teme "AHau3 TeKCTa Ha




33

€CTECTBEHHOM SI3BIKE"

Crexu. AHaNM3 MPaBUIBHOCTH CKOOOYHOTO
BBIP)KCHHUS

34

35

36

Beruuciienne apu@MeTuueckoro BoIpaXeHus,
3alMCaHHOTO B MOCT(UKCHOH (hopme
[IpakTuyeckas padora no Teme "Breruncienne
apu(pMETHYECKOrO BBIPa)KEHUS, 3alIMCAaHHOTO B
noctdukcHoM hopme”

Ouepenu. Vcnonp3oBanue odepenu s
BPEMEHHOI'0 XpaHEHMs JAHHBIX

37

[IpakTuueckas padora no teme "Mcnonas3oBanue
ouepenu"

38

39

40

41

42

JepeBbs. Peanuzanus gepesa ¢ MOMOLIbIO
CCBUIOYHBIX CTPYKTYp. J[BonmuHbIe (OMHApHBIE)
nepesbs. [locTpoenue nepesa /i1s 3alaHHOTO
apu(pPMETUYECKOTO BBIPAXKEHUS

[IpakTuueckas padbora no teme "Mcnonas3oBanue
JIepEBBEB JUIsl BBIYUCIICHUS apu(METHYECKUX
BbIpaKeHUI"

PexypcuBHBIE aIrOpUTMBI 00X0/1a JIepeBa.
Vcnonb3oBaHue cTeka U ouepeau st 00xoaa
JepeBa

PexypcuBHBIE aIrOopuTMBI 00X0/1a JepeBa.
Vcnonb3oBaHue cTeka U ouepeau st 00xoaa
JepeBa

Anroputmsl Ha rpadax. [loctpoenue
MHUHUMAaJIbHOT'O OCTOBHOTO JIepeBa B3BELIEHHOI'O
CBSI3HOT'O HEOPHUEHTUPOBAHHOTO rpada

43

O6xox rpada B rmyouny. O6xon rpada B HIMPUHY

-

44

KonnyecTBo pa3nuyHbIX MyTeil MeXy BepIIMHAMU

OPHEHTUPOBAHHOI'O ALIMKIMYECKOro rpaga

45

Auroput™ JIeHKCTpBI.




[IpakTruyeckas padora no Teme "Brruncienue

46 JUTMHBI KpAaTYalIIero myTH MEX1y BEPIIMHAMHI 1 1
rpada (anroputm JedkcTpsl)"

47 Anroputm ®oitna—Y opiiaiia 1
3amauu, pemaemMbie C MOMOIIBI0 TUHAMUYECKOTO

48 MIPOrpPaMMHUPOBAHHUS: BBIYUCIIEHUE PEKYPCUBHBIX 1
GbyHKIUH
[IpakTuueckas padbora no teme "Bpruncienue

49 PEKYPCUBHBIX (DYHKIUH C ITOMOIIBIO 1 1
JMHAMHYECKOI0 IporpaMMupoBaHus"
3amaun, pemaemMbpie C MOMOMIBIO TUHAMUYECKOTO

50 MIPOrpaMMHUPOBAHUS: MTOACUET KOJTUIESCTBA 1
BapHAHTOB
[IpakTrueckas padota o teme "llomcuér

51 KOJIMYECTBA BAPUAHTOB C TTIOMOIIBIO 1 1
JUHAMHYECKOTO IporpaMMUpoBaHus"

50 3anaum, pemaeMble ¢ TOMOIIBIO JUHAMHYECKOTO 1
MIPOrPaMMHUPOBAHHUS: 33/1a91 ONITUMHU3AIINN

53 [TonsiTHE O MapagUrMax MPOTrPaAMMHPOBAHHUS. 1
00630p A3BIKOB IPOrPaMMHUPOBAHUS

54 [TonsiTHe 06 0OBEKTHO-OPUEHTHPOBAHHOM 1
MIPOrPaMMHUPOBAHUH

55 OO0bexThI U K1acchl. CBOMCTBA M METOJIBI OOBEKTOB 1

56 OOBEKTHO-OPHEHTUPOBAHHBIN aHAIN3 1

57 [IpakTuueckas pabora mo Teme "Mcnons3oBanue 1 1
TOTOBBIX KJIACCOB B Mporpamme”

58 Pa3paboTka nporpamMm Ha OCHOBE OOBEKTHO- 1
OPHUEHTUPOBAHHOTO MOAX0/1a

59 [IpakTuyeckas padora "Pa3paboTka npocToit 1 1
MIPOTpaMMBbI C UCTIOIB30BaHNEM KJIaCCOB"

60 WNukancynsanwms. [IpakTudeckas paboTa o Teme 1 05

"Pa3zpaboTka Kj1acca, HCIOJIb3YIOIIETO




WHKaNCyJsuo"

61 Hacnenosanwue. [Tomumopduzm 1

6 [IpakTuyeckas padora o reme "Pazpaborka 1 1
Hepapxuu KjiaccoB"

63 Cpenpl ObICTPOIl pa3pabOTKU IPOrPaMM. 1
[TpoexktupoBanue naTepdeiica moIbp30BaTEINA

64 [TpoexktupoBanue naTepdeiica moabp30BaTENI 1

65 Hcnonb30BaHre TOTOBBIX YIPABISEMBIX JIEMEHTOB 1
JUTsl IOCTPOCHUS MHTEpdeiica

66 [IpakTuyeckas padora o Teme "Pazpaborka 1 1
porpaMMel ¢ rpaduyeckuM uHTepdericom”

67 W3ydeHnne BTOpOro si3bIka IporpaMMUpPOBaHUs 1

68 N3ydeHnue BTOpOro si3bIka MporpaMMUPOBAHUS 1

69 Dranbl KOMIIBIOTEPHO-MAaTEMAaTHYECKOTO 1
MOJICTTUPOBAHUS
JIcKpeTH3arus Mpu MaTeMaTHICCKOM

70 MOJIETTUPOBAHUU HETPEPHIBHBIX MPOIIECCOB. 1
MoaenupoBaHne IBUKEHUS

71 [IpakTuueckas pabota o Teme "MojaenupoBaHue 1 1
JBYOKCHUS"
MonenupoBaHue OMOJIOTUYECKUX CHCTEM.

72 ITpakTuyeckas paborta no Teme "MojienupoBaHue 1 0.5
OMOJIOTHYECKNX cucTeM"

73 MatemaTudecKkre MOJICITH B SKOHOMHUKE. 1
BrruncnuTenbHble SKCIEPUMEHTHI C MOJEIISIMU
BepositHocTHbIe Monenu. [IpakTudeckas paboTa mo

74 Teme "VMIMUTalIMOHHOE MOJIETTUPOBAHUE C TIOMOIITHIO 1 0.5
Meroaa Mounre-Kapno"

75 KomMmmbsroTepHoe MoienupoBaHUE CUCTEM 1
VIIpaBICHUS

76 O0paboTka pe3yabTaTOB IKCIIEPUMEHTA 1




77 TabnuaHbIe (pensinoHHbIE) 0a3bl TaHHBIX 1
[Touck, copTupoBKa U GUIBTPAIHS TaHHBIX.

78 3anpockl Ha BRIOOPKY JIAaHHBIX. 3aIPOCHI C 1
napamerpamu. BeraucisieMble moJis B 3ampocax

79 [TpakTudeckas pabora mo Teme "Pabora ¢ roToBoit 1
0a30ii maHHBIX"
MHuororabianyaslie 0a3bl JaHHBIX. THIIBI CBI3EH

80 Mexy Tabnuamu. BaemHuit krrod. LlenmocTHoCTh 1
0a3bl TaHHBIX

81 [IpakTuueckas pabora no teme "PazpaboTka 1
MHOTOTAOIMYHOM 0a3bl JaHHBIX"

82 3anpockl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX 1

83 [IpakTuueckas pabota mo Teme "3anpocsl K 1
MHOTOTA0IMYHOM 0aze qaHHBIX"

84 S3bIK ynipaBienus qaHabIMu SQL 1

85 [IpakTuueckas pabora no Teme "YnpasieHue 1
JAHHBIMM C TIOMOIIBIO si3bika SQL"

86 Hepensiimonnsie 6a3b1 JaHHBIX. DKCIIEPTHBIE 1
CUCTEMBI

87 WHTepHeT-IpUI0KEeHUs 1
[ToHsTHE O CEpBEPHON U KIIMEHTCKOW YacTsX caiTa.

88 TexHONOTHS «KIIMEHT — CepBep», €€ TOCTOMHCTBA 1
Y HEIOCTaTKU

89 OcHoBbl s13p1ka HTML 1

90 IIpakTuyeckas padora no Teme "Coznanue 1
TEKCTOBOU BeO-CTpaHUIIBI"

91 OcHoBbl s1361ka HTML 1

92 OcHoBbl s1361ka HTML 1
IIpakTuyeckas padora no Teme "Coznanue Beo-

93 CTpaHMIIBI, BKIFOYAOIIEH MYJIbTUMETUITHBIE 1

00BEKTHI (PUCYHKH, 3BYKOBBIC IaHHBIE, BU/IE0)"




94 OcHoBbI KackaaHbIX Tabsuil cTiei (CSS) 1

95 [TpakTuyeckas padora no Teme "Odopmienue 1 1
CTPAHMIIBI C TTOMOIIBIO KACKaIHBIX TaOJIUIl CTHIICH"

96 Cuenapuu Ha s3bIKe JavaScript 1

97 Cuenapuu Ha s3bIKe JavaScript 1

98 dopMbI Ha BEO-CTpaHHUIIE 1

99 [IpakTuyeckas padora o Teme "O6paboTka 1 1
JTaHHBIX hopm"

100 Pa3zmernienue BeG-caliToB. Yciyra XOCTUHIA. 1
3arpy3ka ¢ailyioB Ha CalT
Kanpuposanmue. McnipaBienue nepcreKkTUBBL

101 I'ucrorpamma. Koppekius ypoBHel, KOppeKus 1
uera. O0eclBeUMBaHUE LIBETHBIX U300payKEHUI
BBox n3o0pakeHuii ¢ UCTIOIb30BaHIEM PA3ITNIHBIX

102 undpoBbIX ycTpoiicTs. [IpakTuyeckas pabora mo 1 0.5
teMe "O06paboTka udppoBbIX hoTorpaduii”
Perymb. Pabota ¢ obnactsimu. @uibTpsl.

103 IIpakTuyeckas padora no Teme "Perymis nudpoBbIx 1 0.5
¢dotorpapuii”
MHorocnoitHble n300pakeHus. TeKCTOBbIE CIIOH.

104 Macka cnosi. Kananbl. CoxpaHeHre BblIeJIeHHON 1
obsacTu

105 ITpakTuyeckas padora o Teme "MHOTOCIOHHBIE 1 1
n3o0paxeHus"
[ToaroroBka uirocTpaIuii 1y BeO-calToB.

106 [IpakTruyeckas pabora no TemMe "AHUMHPOBAHHBIE 1 0.5
n3o0paxeHus"

107 Bextopnas rpaduka. Bekropuzarus pacTpoBbIX 1
M300paKeHHA

108 [IpakTuyeckas padora no Teme "BekropHas 1 1
rpaduka"

109 [TpuHIKIIBI TOCTPOEHUS U PETAaKTUPOBAHHMS 1




TPEXMEPHBIX MOJEIEH
110 Hp.aKTI/I‘-IeCKaH pa60T51 o Teme "Co3gaHue mpocThiX 1
TpEXMEPHBIX Mozeei"
111 Cerounsie Mojie. Matepuabl 1
112 HpaKTI/I:‘IeCKaﬂ pabora o Teme "CeTouHbIe 1
MOJIENN
113 MonennpoBaHue HCTOYHUKOB ocBelieHus. Kamepsl 1
114 [IpakTrueckas padota nmo treme "Penaepunr" 1
115 AnnutuBHBIC TeXHOJOTHH (3D-TIpUHTEPHI) 1
116 [TonsTHe 0 BI:IpTyaJ'ILHofI pearbHOCTH U 1
JIOTIOJTHEHHOM peabHOCTH
117 PesepBHOE Bpemst 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 Bpemst 1
127 PesepBHOe Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PeszepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHoeE Bpems 1
134 PesepBHOE Bpems 1
135 PesepBHOE Bpems 1




136 ‘ PesepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME

136

36.5




IPOBEPSIEMBIE HA EI'D I10 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

1.

3namo (nonumams)

11

[ToHnMaHre OCHOBHBIX MPHHIIMIIOB YCTPOWCTBA M (YHKIIMOHUPOBAHHS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; TEHJICHIIMMA
pPa3BUTHUA KOMITBIOTEPHBIX TEXHOJIOTHIA; BJIaJeHHUE HaBBIKAMH PabOTHI C
OTEpAIMOHHBIMM CHUCTEMaMH ¥ OCHOBHBIMH BHJIAMU IMPOTPAMMHOIO
obOecrieueHus g peuieHuss  Y4eOHBIX 3aJady 1O  BBIOpaHHOM

cricnyajn3annuu

1.2

Hanuuue npeacraBieHuit o 0a30BbIX MPUHLIMIIAX OpraHU3aldd U

(1)YHKI_II/IOHI/IpOBaHI/I$I KOMIIbHOTCPHBIX ceTei

1.3

Ilornmanne OCHOBHBIX MPUHIUIIOB AWCKPECTHU3AWU PA3JIMYHBIX BHUI0B

nHpopmauu

1.4

[lonnmanue 0a30BBIX AITOPUTMOB OOPAaOOTKM YHCIOBOW W TEKCTOBOU
uHbopManuu (3aMuch 4YHMCEd B TO3UIUOHHOW CHUCTEME CUHUCIICHUS,
JIEJIMMOCTb II€JIBIX YUCEI; HAXO0KJEHUE BCEX MPOCTHIX UMCEN B 33JJaHHOM
nuana3zoHe; o0paboTKa MHOTOpaspsiAHBIX — LENBIX  YWCEN; aHAIN3

CHUMBOJIBHBIX CTPOK U )IpyrI/IX), AJITOPUTMOB ITOUCKA U COPTUPOBKHU

1.5

3Hanue q)YHKHI/IOHaIII)HI)Ie BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenvue OCHOBHBIMH CBEIEHUSIMU O 0a3ax JaHHBIX, MX CTPYKTYpE,

CpeACTBAX CO3JaHUS U pa6OTBI C HUMH

1.7

IlonnMaHNUEe BO3MOXKHOCTEM U OI‘paHI/ILICHI/Iﬁ TEXHOJIOTUI HCKYCCTBECHHOTI'O
HHTCJUICKTAa B PA3JIMYHBIX 06J'IaCT$IX; HaJIN4ue Hpe,[[CTaBJ'IeHI/Iﬁ 00
HUCITIOJIb30BaHHUH I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOTHit B Pa3IIMIHBIX

npodeccroHalbHbIX chepax

1.8

Bragenne TteopeTMUecKMM anmapaTroM, IO3BOJSIOMIMM OCYIIECTBIISATH
MPEACTABICHUE 3aJJaHHOTO HAaTypAJIbHOIO YHUCIa B Pa3jIUYHBIX CHCTEMax
CUMCIIEHUS; BBIOMHATH IPEoOpa3oBaHMA JIOTMUECKHX  BBIpAKEHUII,
UCHOJb3Yysl 3aKOHBI anreOpbl JIOTWKU; ONpPEAeNsATh KpaTdalllui myTb BO
B3BEIICHHOM rpade ¢ KOJIMYeCTBO IyTeld MeXAYy BepUIMHAMHU

OPHEHTUPOBAHHOI'O ALIMKINYECKOro rpada




Ymems

2.1

2.2

YMeHHe UCIOoNb30BaTh KOMIIBIOTEPHO-MATEMAaTUUECKHE MO ISt
aHanM3a OOBEKTOB M MPOLECCOB: (HOPMYIHPOBATH IENb MOACITUPOBAHUA,
BBINIOJIHATh AHAJIU3 PE3YJbTATOB, MOJTYYCHHBIX B XOJ€ MOJICIHUPOBAHUS;
OLICHUBATh AaJ€KBATHOCTb MOJEJIM MOJETUPYeMOMY OOBEKTYy WIIHU

MPOLECCY; MPEACTABIIATh PE3YJIbTATHI MOJAEIMPOBAHKS B HATJISITHOM BUIE

YMenue kiaccu(UUMpOBaTH OCHOBHBIC 3a7adyd  aHAlM3a  JaHHBIX
(mporHo3upoBaHue, KJIacCU(UKALIUS, KJIacTepu3alus, aHaJIN3
OTKJIOHEHHI); MOHUMAaTh IOCIEA0BATEIbHOCTh PEIICHHUS 3aJad aHaau3a
JaHHBIX: cOOp MEPBUYHBIX JaHHBIX, OUUCTKA U OLIEHKA KaueCcTBa JaHHbIX,
BEIOOpD ® (WIHM) TIOCTPOCHHE MOJETH, MpeoOpa3oBaHKe JaHHBIX,

BU3yaliM3allvd JaHHBIX, HHTCPIPETAHA PE3YJIILTATOB

2.3

2.4

YMmenue onpenensitb HHHOPMAITMOHHBIN 00bEM TEKCTOBBIX, TpapHUECKUX
Y 3BYKOBBIX JIaHHBIX IIPU 33JaHHBIX MapaMeTpax IUCKPETH3aluU. Y MEHUE
OIPEIENATh CPEAHIOI0 CKOPOCTD NIepeAady JaHHbIX, OLICHUBATh U3MECHECHUE
BpPEMEHU Iepeaayy Ipu U3MEHEHUH HH(OPMAIIMOHHOTO 00bEMa TaHHbBIX U

XapaKTEPUCTUK KaHAJIA CBSI3U

YMeHue cTpouth KOJ, O0O€CIeUMBAIOIIMM HAaWMEHBUIYI0 BO3MOXKHYIO

CPEAHIOI0 JUTMHY COOOIIEHHSI TPH N3BECTHON YaCTOTE CHMBOJIOB

2.5

YMeHue HCnosib30BaTh IPHU PEIICHUWU 33734 CBOMCTBA MO3ULIMOHHOM
3allUCH YHCEN, AJITOPUTMbI MOCTPOCHHS 3alMCH YHCIIA B TMO3WLIMOHHOU
CUCTEME CUMCIIEHUS C 3aJaHHBIM OCHOBAaHHEM M IOCTPOCHMS 4YMCIA II0
CTPOKE, COJEpXkKalled 3alKucCh ATOr0 YHCJIAa B IO3UMLIUOHHOM CHCTEME
CUMCJIEHUS  C  3aJlaHHBIM  OCHOBAaHUEM;  yMEHHUE  BBINOJHSATH

apnq)MeTqucxne OIrncpanru B MO3UITUOHHBIX CUCTEMAX CHUCIICHUSA

2.6

2.7

YMeHue CTpOUTHh JIOTUYECKOE BBIPAKEHHE B JU3BIOHKTUBHOM W
KOHBIOHKTUBHOM  HOpPMalbHbIX  (opMax 1O  3aJaHHOM  TalmuIe
UCTUHHOCTH;  MCCleloBaTh  O0JacTh  MCTUHHOCTH  BBICKa3bIBaHUS,

COACPIKAIICTO IMMEPEMEHHBIC, PEIIATh HECIOKHBIC JIOTUUCCKHUEC YPABHCHUA

YMeHue pemiarb aJIrOpUTMHUYECKHE 3a4ayM, CBSI3aHHBIE C AaHAJIU30M
rpadoB (3a7auu MOCTPOEHUS ONTHUMAIBHOIO MYTH MEXIY BEpIIMHAMHU
rpada, ompesesieHns KOJMYECTBA Pa3iIMuYHbIX MyTed MEXIy BEpIIMHAMU

OPHUCHTHPOBAHHOT'O aAlTUKIINICCKOTO rpaq)a)

2.8

YMeHue Ucrnoib30BaTh AEPEBbS MPU aHAIN3E U MOCTPOCHUM KOJOB U JJIA
MPE/ICTABICHHS] apU(PMETHUUECKUX BBIPOKEHUHN, TPH pEUICHUH 33]ad
IIOWCKAa U COPTUPOBKH; YMEHHE CTPOUTH JAEPEBO MIPHI MO 33aJaHHOMY
ANTOPUTMY; pa3padaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO

WTPBI




2.9

2.10

YMeHue aHaIM3UpoBaTh AITOPUTMBI €  HCIOJIb30BaHHEM  TaOJIMIl
TPACCHUPOBKH; OIpPENEeNATh 0e3 HCIOIIb30BaHUs KOMITBIOTEPA PE3YJIbTaThl
BBINOJIHEHUSI HECJIOKHBIX MPOTrPaMM, BKIIIOYAIOIIUX LIMKIIbI, BETBICHUS U

IOAIIpOrpaMmel, IIPH 3aJaHHBIX UCXOAHBIX JaHHBIX

YMeHue onpenesnsaTh CI0KHOCTh H3y4aeMbIX B Kypce 0a30BbIX allfOPUTMOB
(cyMMupoBaHHE 3JIEMEHTOB MAacCHBa, COPTUPOBKA MaccuBa, mepeOOpHbIe
QITOPUTMBI, JBOWYHBIA TOWUCK) W TPHUBOJUTH MPUMEPHI HECKOJIBKUX

ITOPUTMOB Pa3HOU CIIOKHOCTH JUIsl pELIEHUs OAHOU 3a1a4u

211

Brnagenne yHUBEpCaTbHBIM S3BIKOM ITPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(ITackans, Python, Java, C++, C#), npeacraBieHusMUd O 0a30BBIX THIAX
JaHHBIX W CTPYKTypax JaHHBIX; YMEHHE KCIIOJIb30BaTh OCHOBHBIC
VIPAaBISIONIME  KOHCTPYKIIMH;  yYMEHHE  OCYIIECTBIATh  aHAIU3
MIPEITIOKEHHOM TPOTPAMMBI: ONPEACIATh PE3yIbTAThl pA0OTHI IPOTPAMMBI
NPHU 33JaHHBIX WCXOJHBIX JAHHBIX; OMPEACIATh, NMPU KaKUX HCXOIHBIX
JAHHBIX BO3MOYKHO TIOJYYCHHE YKa3aHHBIX pPE3YJIbTATOB; BBISBIISTH
JaHHBIC, KOTOPHIE MOTYT TPUBECTH K OMHUOKE B paboOTe MpOrpamMMbl;

(bopMyIHPOBATH NPEATIOKEHHSI 10 YIYUIICHUIO TPOTPAMMHOTO KOZa

2.12

YMeHHne peanu30BbIBATH HA  BBIOPAaHHOM ISl M3YYCHHS  S3BIKE
nporpammupoBaHus Beicokoro yposas (ITackans, Python, Java, C++, C#)
TUIIOBbIE AJITOPUTMbI 0OpaOOTKHU YHUCENl, YUCIOBBIX MOCIEI0BATEIbHOCTEN
U MacCHBOB: IIpEeJACTaBIE€HME 4YMclaa B BHJAE HaOOpa MPOCTBIX
COMHOXXHTENEH; HAXOXJIEHHE MaKCUMaJbHOM (MUHUMaJIbHOHN) LUpPBI
HaTypaJIbHOTO YHCJIa, 3alHCAHHOTO B CUCTEME CUUCIIEHUS C OCHOBAHHEM,
He mpeBbinatonmM 10; BeUMCIEHHE OOOOIIEHHBIX XapaKTEPUCTUK
JJIEMEHTOB MaccuBa WJIM YMCJIOBOM MOCJIENOBATENbHOCTH (CyMMBI,
MPOU3BEICHUS  CPEAHEr0  apu(METHUECKOro, MHHHMAJIBHOTO H
MaKCHMaJIbHOTO 3JIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBIETBOPSIOLINX
3aJJaHHOMY YCJOBHUIO); COPTUPOBKY 3JEMEHTOB MacCHBa; YMEHHE
WCTOJB30BaTh B TPOTpaMMax JIaHHBIE pa3IMYHBIX THIIOB C YYETOM
OTpaHUYEHUI Ha JMana3oH WX BO3MOKHBIX 3HAYCHHH, MPUMEHSTH TpU
pelIeHNH 3aJa4 CTPYKTYpPbl JaHHBIX (CIIMCKH, CIIOBAPH, CTEKH, OYEpE.H,
JIepeBbs1); NMPUMEHATh CTAHAAPTHbIE U COOCTBEHHBIE MOJIPOTPAMMBI IS
00pabOTKM YMCIIOBBIX JAHHBIX M CHMBOJIBHBIX CTPOK; HCIIONIb30BaTh MpPHU
pa3paboTke mporpamMMm OMOJMOTEKH MOAIPOTrpaMM; YMEHUE UCIOJIh30BATh

CpCACTBA OTJIAAKH IpOTrpaMM B CpCAC NPOrpaMMHUPOBAHUS

2.13

VYMmenune HCIIOJIB30BaTh OJICKTPOHHBIC Ta6J'II/II_[I)I JJIA aHajIm3a,
NpCACTABJICHUA U 06pa6OTKI/I JaHHBIX (BK.IIIO‘-IaSI BB160p OIITUMAJIBHOT'O

peuicHusd, HO,Z[60p JIMHUWU TpCeHOA, PCUICHUC 3aJ1a4 HpOFHO3I/IpOBaHI/I${);




YMEHHE WCIIOJIb30BaTh TaONMMUHBIC (pENSUOHHBIE) Oa3bl TaHHBIX H

CIIPaBOYHBIC CUCTCMbI

2.14

YMeHue OpraHu30BBIBATh JIHYHOE HH(POPMAIIMOHHOE TPOCTPAHCTBO C
HCIOJIb30BAHUEM PA3IMYHBIX CPEICTB IU(PPOBLIX TEXHOIOTHIA, TOHUMAaHHE
BO3MOXKHOCTEH LU(PPOBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, HU(POBBIX

O6paSOBaTeJ'IBHBIX CCPBUCOB




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO TH®OPMATUKE

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

1

Hudposast rpaMOTHOCTH

11

1.2

OcCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaJ'[J'ICJ'IBHBIe
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMHBI. PacnpenenéHHHe BBIYHCIINTCIBHBIC

CUCTEMBI 1 00pab0TKa OOJBINX JAHHBIX

[IpyHUIUOBI [OCTPOEHMsI M anlapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
Ceresble npoTtokoibl. Cetb MHTepHeT. Anpecauus B cetu MHTepHeT. IIpoTOKOIBI
creka TCP/IP. Cucrema nomennbix uMEH. Paznenenme IP-cetm Ha moaceru c

MOMOIIIBIO MACOK ITOJCEeTeH

1.3

14

1.5

1.6

daitnoBas cucrema. [louck B ¢ainoBoit cucreme. [IpuHIMIBI pa3MenieHUs W
UMeHOBaHus (ailioB B ponroBpeMeHHON namsatu. [11abmoHsl A onucaHus TPy
¢aiinos

CkopocTs  mepegaud  JaHHBIX.  3aBUCHUMOCTh ~ BPEMEHM  Iepefadyd  OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHAJIa CBSI3U

HIudppoBanue nanHblx. CumMMmeTpuuHble M HecuMMeTpuuHble Mmudpsl. [udps
npoctoii 3amensl. ugp Lesaps. Hudp Buxenepa. Anroputm mmdpoBanust RSA
Koppl, mo3Bosstomue 0OHAPYKUBATh M UCHPABIATh OMIMOKH, BOSHHKAIOIIUE IIPH
nepenave AaHHbIX. PaccTosHue Xsmmunra. KogupoBaHue ¢ MOBTOpEHHUEM OUTOB.

Konasr XsMMuHTa

Teopernueckue 0OCHOBBI HH(OPMATUKH

2.1

2.2

JIBonuHOe KoaupoBaHue. PaBHOMEpHBIE U HEPABHOMEPHBIE KOABL. J[eKOAMpPOBaHHE
COOOIIEHNH, 3alMCaHHbIX C MOMOIIBIO HEPAaBHOMEPHBIX KOJIOB. YcioBue dDaHo.

HOCTpOGHI/Ie OAHO3HAYHO ACKOANPYCMBIX KOAOB C IOMOMIBIO ICPCBA

Teopernueckne mOAXOABI K OILIGHKE KonudyecTBa uH(popmanmu. EguHuUIs!
M3MEPEeHHs KoJnuecTBa HHpopMaruu. AaBUTHBINA TOJXO0/ K OLIEHKE KOJINYECTBA
uHpopManuud. 3aKOH  aJAUTHUBHOCTH  uHPopManuu. Dopmymna  XapTiu.

WNudopmanus u BepostHocts. Popmyina [llenHona

2.3

Cucrembl cumcrnenus. Pa3BépHyTas 3amuch TIeENbIX ©  JAPOOHBIX YHCET B
MO3UIIMOHHOM cucTeMe cuuciieHus. CBoWcTBa MO3MLMOHHOM 3alKMCH  4YHCIIA:
KOJIMYeCTBO U(dp B 3amuicH, MPU3HAK JCTMMOCTH YMCIa Ha OCHOBAaHHE CHUCTEMBI
CUHCIICHHsI. AJITOPUTM TEPEBO/Ia MEJIOT0 YHCia U3 P-UYHOM CHCTEMBI CUHCIICHUS B
NECATUYHYIO. AJNTOPUTM TIepeBOJa KOHEYHOW P-w4HON npobu B JECATUUHYIO.
AnTropuTM TIEpeBOAa IENOr0 YWCiIa U3 JECATUYHOW CHUCTEMBbI CUMCICHHS B P-

nuHyto. IlepeBonx KoHEYHOM jecsATMYHOW Jpobu B P-uunyro. JIBomuHas,




BOCBMCpHUYHAA W MICCTHAAUATCPUYHAA CHUCTCMbI CUHHCJICHUS, CBA3b MCIKIY HHUMMU.

Apudmernueckre onepanuy B MO3UIMOHHBIX CUCTEMaX CUUCICHUS

2.4

TpOI/I‘-IHaSI YpaBHOBCHICHHAA CHCTCMa CYHCJICHUA. I[BOI/I‘-IHO-I[GCSITI/I‘-IHEUI cucreMma

CUHCJICHUA

2.5

2.6

Komuposanue texcroB. Konuposka ASCII. OxnobaiitHbie koaupoBku. CtanaapT
UNICODE. KomupoBka UTF-8. Omnpenenenue wuHGOPMAIMOHHOTO 00bEMa

TEKCTOBBIX COOOIIEHU

KonupoBanue nzobOpaxkenuit. Onenka uHOpMAMOHHOTO 00bEMa TpaduuecKux
JaHHBIX TPU 33JJaHHBIX Pa3pelIeHUH M TIIyOWHE KOAWpOBaHUS IBeTa. LIBeToBBIC
monenu. KomupoBanue 3Byka. OneHka MHPOPMALMOHHOTO 00BEMA 3BYKOBBIX

AAaHHBIX TIPH 3aJaHHBIX YaCTOTC JUCKPCTU3AINU U Pa3pAAHOCTH KOAUPOBAHUA

2.7

Anrebpa moruku. Ilonsitme BbICKa3bIBaHMA. Bbicka3biBaTenbHBIE  (DOPMBI
(npenukatel). KBaHTOpHI Cyl11€eCTBOBAaHUS M BCEOOIIHOCTH.

Jlornueckue onepanuu. TaOauubl MCTUHHOCTH. Jlormueckue BBIpa)KEHHS.
Jlornueckue ToxxaecTna. Jlornueckue onepanny 1 onepanuy Haj MHOXKECTBaAMH.
3akoHbl anreOpbl JIOTMKU. OKBHUBAJCHTHbIE IpeoOpa3oBaHMsl  JIOTUYECKUX
BbIpakeHuil. Jlornueckue ypaBHEHHs U CUCTEMbl YPaBHEHUH.

Jlornueckne (QyHKUMH. 3aBUCHUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHUECKUX
(GyHKIUH OT KOJMYECTBA apryMEHTOB.

Kanonnueckrie (OpMBI JOrHYECKIX BBIPAKEHHUH

2.8

COBCpIHGHHBIG JAU3BIOHKTUBHBIC KOHBIOHKTHUBHBIC HOpPMAJIbHLBIC q)OpMBI,

AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6J'II/IH€ NCTUHHOCTHU

2.9

2.10

Jlornueckne SJI€MEHTBI B cocTaBe Kommbrorepa. Tpurrep. Cymmarop.
MHoropa3psaasbii cymmarop. Iloctpoenne cxem Ha JOTMYECKHX 3JIEMEHTax IIo
33JaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3alMCh JIOTMYECKOIO BBIPAXKEHUS 110

JIOTUYECKOHN cXeMe

Mopenu u wmoaenupoBanue. Llenm wMoaenupoBaHus. AJEKBaTHOCTb MOJEIH
MOJIETUPYEMOMY O0BEKTY WM npoleccy. PopMann3anus IpUKIaIHbIX 3a/1a4.
[Ipencrasnenue pe3yabTaToB MOJICIUPOBAHUS B BHUAC, YAOOHOM I BOCIPHUSATHUS

yenoBekoM. ['paduueckoe npeacraBneHue NaHHBIX (CXEMBbI, TAOIUIIBL, TPAdUKH).

2.11

[IpencraBneHue menbIx YUCEN B MaMATH KOMITbIOTepa. OTpaHMYEHHOCTh THana3oHa
YyyCell IIPU OIPAHUYEHUN KOJIMYECTBA pa3psAnoB. llepenonHenue paspsigHOM CETKHU.
Be33HakoBbIe U 3HAKOBBIE JaHHBIC. 3HAKOBBIM OWT. JIBOMYHBIN IOMOIHHUTEIIBHBIN
KOJI OTPUIIATEIIbHBIX YUCE.

[lobutoBele  noruueckue  omnepauud. Jlormdeckuii, apudmernyeckuit u
nuknudecknii  casuru. llludpoBanme ¢ moMoOIBIO TOOUTOBOM — OmEpaluu

«uckinouaromee I




2.12

2.13

2.14

IIpencraBieHne BEIIECTBEHHBIX YHMCEN B MaMATH KOMIIbIOTEpA. 3HAdalas 4acTb U
MOpSAAOK uncia. J(nama3oH 3HaueHUH BeIIeCTBEHHBIX unceln. [Ipo0neMbl XpaHeHus
BELICCTBCHHBIX UHWCEJ, CBSA3aHHBIC C OrPAaHMYEHUEM KOJIMYECTBA pPa3psioB.
BeinonHenue omnepauuii ¢ BELIECTBEHHBIMU YHMCIAaMM, HAKOIUIEHHE OLIMOOK IpH

BBIYHUCIICHUAX

I'padpr. OcHoBHBIe TOHATHA. Buael rpadob. Omnucanme rpadoB ¢ MOMOIIBIO
MaTpUll CMEXHOCTH, BECOBBIX MAaTpHl, CIUCKOB CMEXHOCTH. Pemienue
AITOPUTMUYECKUX  3aj]ay, CBS3aHHBIX C aHauu3oM TrpadoB (mocTpoeHue
ONTUMAJIBHOIO MYTH MEXAY BeplIIMHAMHU Trpada, ONpelesieHne KOIMYecTBa
Pa3IMYHBIX MyTeH MEX/y BEpLUIMHAMHI OPUEHTUPOBAHHOI'O allMKINYECKOro rpada)
HepeBbsi. bunaproe nepeBo. [lepeBbs mnomcka. CrnocoObl 00xoma jepesa.
[IpencraBnenne apudMeTHdecKux BBIpAXEHUH B BHIE JepeBa. Vcmonb3oBanue

rpadoB U 1epeBLEB IPU OMUCAHUN OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

JIMCKpeTHBIE WIPBl JBYX UTPOKOB C TONHOW mHpopMaruei. [loctpoenue mepena
nepebopa BapUAHTOB, OIMCAaHUE CTPAaTeTMH Wrpsl B TabMU4HOU  (hopme.

BLII/II‘pLIH_IHbIe U IIPOUT'PBIIITHBLIC ITO3ULHUH. BLII/II‘pLIIJ_IHHe CTpaTeruun

2.16

Cpe,I[CTBa HCKYCCTBCHHOI'O MHTCJUICKTA. I/II[CHTI/I(I)I/IKB.L[I/ISI U IIOMCK H306pa)KeHHﬁ,
paciioO3HaBaHUC JIMII. Hcnonp3oBaHue MeETOI0B HCKYCCTBCHHOI'O HMHTCIIJICKTA B
06yqa101111/1x cucreMax. Mcronp30BaHne METOIOB HCKYCCTBCHHOI'0O HMHTCJUICKTA B

pobotorexnuke. MHTEpHET Bemiei. Heliponusie cetn

ANTOpUTMBI ¥ IPOIPaMMHUPOBAHHE

3.1

@opManuzanus MOHATHA anroputMma. MammuHa TerOpHHra Kak yHUBEpCajabHas

MOJIEIIbL BEIYUCIIEHUN

3.2

OrneHka cI0KHOCTH BeIYUCIEHUNA. BpeMs paboThl 1 00bEM HCTIONB3yEMOMN MMaMATH,
X 3aBUCUMOCTb OT pa3Mepa HCXOIHBIX AaHHbIX. OLEHKa acUMITOTUYECKOU
CJIO’)KHOCTH aJITOPUTMOB. AJNTOPUTMBI NTOJIMHOMUANBHOM cioxkHocTH. [lepebopHble
anroputmsl. [IpuMepsl pa3IMUHBIX AITOPUTMOB PELICHUS OJHOW 3aJa4d, KOTOPbIE

HUMCIOT PA3JIMYHYIO CJIIOKHOCTDH

3.3

OmnpeneneHre BO3MOXKHBIX PE3ylIbTaTOB pabOThl MPOCTEHHIMX aITOPUTMOB
YIOpPaBIEHUS HWCIOJHUTEISIMU U BBIYMCIUTENBHBIX alNropuTMoB. OrpeneneHue

HUCXOJHBIX JaHHBIX, IPHU KOTOPLIX aJITOPUTM MOKCT JaThb Tpe6yeMHﬁ pe3yiabTaTt

3.4

AJropuT™Mbl  00pa0OTKM HATypaJbHBIX YHCEJ, 3alMCaHHBIX B IO3UIMOHHBIX
CHUCTeMaxX CUMCIEHHUS: pa3OMeHHe 3amucH 4YHcia Ha OTAETbHBbIE IHQPHI,
HaXOXJEHHE CYMMBI U Tpou3BeAeHHs IMdp, HAXOXKIECHUE MaKCHUMaJbHOMI
(MUHMMAaNBHOW) U PBHIL.

[IpencraBnenue umucia B BHJAE HAOOpa MPOCTHIX COMHOXHTENEH. AJITOPUTM

6BICTpOFO BO3BEACHMS B CTeneHb. Ilonck MPOCTHIX YHUCCI B 3aJaHHOM JHMalla3oHe C




MOMOIIIBIO ANTOPUTMA «peleTo DpaTocheHar

3.5

3.6

MHoropa3psiHbIe Leible Yhcia, 3aJa4i JITMHHON apu(MeTUKN

SI3pik mporpammupoBanus (ITackane, Python, Java, C++, C#). Tunsl AaHHBIX:
IEJIOUNCIIEHHBIE, BEIIECTBEHHbIE, CAMBOJIBbHBIC, Jornueckue. Bersienus. CiaoxHbIe
ycaoBusl. [{ukibl ¢ yenoBueM. LIMKITbI IO HEpeMEHHOM.

O6paboTka AaHHBIX, XpaHAMMXcS B ¢ainax. TexcToBble W JIBOMYHBIC (HaNIbI.
daiinoBeie nepeMeHHbIE ((ailnoBsle ykazarenu). Urenue u3 ¢aitna. 3anuce B daii.
Pazbuenue 3aqaun Ha moa3agauu. [lognporpaMmer (TpotieAypsl U PYHKITHH).

Hcnonns3oBanue CTaH,HapTHOﬁ OUOJUOTEKH SA3bIKA IMporpaMMUupOBaHus

3.7

Pexypcus. PexypcuBnble mpouenypsl ¥ (yHKIuH. Vcnonp3oBaHue cTeka JUIs

opranu3anr pEKyPCHBHBIX BBI3OBOB

3.8

3.9

UYucnennsle MeTojbl. TouHOoe M NpUOMMKEHHOE pelleHus 3anadu. YucieHHoe
pellieHre ypaBHEHHH C IOMOIIbIO MoJ0O0pa mnapamerpa. UHCIEHHbIE METOJIbI
pellieHus]  ypaBHEHMH: MeToa mepedopa, MeToJ IOJOBUHHOIO  JIeJCHHUS.
[TpubnmxEHHOE BHIYUCICHHE JIUH KPUBBIX. BbruucieHuwe momaneid ¢uryp c
MIOMOILbI0 YHMCICHHBIX METO/M0B (METOJ| NPSAMOYTOJILHUKOB, METOJ| Tpareuui).
Ilouck makcumyma (MUHMMyMa) GYHKIMM OJHOM INEpeMEHHOW MeToJoM

IIOJIOBUHHOTI'O ACJICHUA

O6paboTka CUMBOJIbHBIX JTAHHBIX. Bcerpoennsie byHKIIUN A3bIKa
MIPOrPaMMHUPOBAHUS TSI 00pAOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TOACYET KOJWUYECTBA TOSBIEHUNM CHUMBOJIa B CTPOKE,
pa30ueHne CTPOKHU Ha CJIOBA MO MPOOETbHBIM CUMBOJIAM, TIOUCK MOJCTPOKU BHYTPH
JAHHOM CTPOKHM, 3aMEHa HaWJEHHON IMOJCTPOKH Ha JAPYTyK CTpOKy. l'eHepanus
BCEX CJIOB B HEKOTOPOM ayipaBUTE, YAOBIECTBOPSIONMIUX 3a/IaHHBIM OTPAaHUYEHUSM.

[IpeoOpa3oBanue yncia B CAMBOJIBHYIO CTPOKY U 00paTHO

3.10

MaccuBsl M INOCJIEAOBATEIBHOCTH  YHCEN.  BplymcieHue  000OMIEHHBIX
XapaKTEPUCTUK AJIEMEHTOB MACCHBA WJIM YMCIOBOM MOCTEAOBATEILHOCTH (CYMMBI,
MPOU3BE/ICHUSA, CPEAHETO apU(PMETUYECKOT0, MUHUMAIBHOTO M MaKCHMAaJIbHOTO
9JIEMEHTOB, KOJIMYECTBA D3JIEMEHTOB, YAOBJIETBOPSIONMIUX 3a/IaHHOMY YCIIOBHUIO).
JIuHeHHBIN TMOWMCK 3aJaHHOTO 3HAYeHHS B MaccuBe. AJTOpuTMbl pPabOTHI ¢
3J€eMEHTaMHU MacCMBa C OJHOKpPaTHbIM MPOCMOTPOM MaccuBa. CopTHpOBKaA
OoJTHOMEpHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKH (METOJ IMy3BIPhKA, METO]
BBIOOpA, COPTHUPOBKa BcTaBkamu). CoOpTHpOBKa CiusiHUEM. BwicTpas copTHpoBKa

maccuBa (anroputm QuickSort). J[BonuHbIi TOUCK B OTCOPTHPOBAHHOM MacCHBE

3.11

JIByMepHbIe MacCUBBI (MaTpULbl). ANTOPUTMBI 00pabOTKH JIBYMEPHBIX MaCCHBOB:
3aloJIHEHWE JBYMEPHOI'O YHCJIOBOIO MaccuBa IO 3aJlaHHBIM IpaBHJIaM, IOUCK
9JIEMEHTa B JIBYMEPHOM MAacCUBE, BHIYHMCICHUE MaKCUMyMa (MUHUMYMA) U CyMMBI

QJICMCHTOB JABYMCPHOI'0O MaCCHUBa, NCPECTAHOBKA CTPOK U CTOJ'I6I_IOB ABYMCPHOI'O




MacCuBa

3.12

3.13

CnoBapu (accouuaTuBHBIC MacCHUBBI, OTOOpaskeHHs). Xam-tadbiaunbl. [locTpoenne
anaBUTHO-4aCTOTHOT'O CJIOBAPSI [JIS 3alaHHOTO TEKCTa

Crexku. AHanmu3 TpaBUIBHOCTH  CKOOOYHOTO  BBIp@XKCHHUSA.  Bbrumcienue
apu(METHYECKOTO BBIPAXKEHUS, 3aIMCAHHOTO B MMOCT(GUKCHOM (opme.

Oqepezu/l. Hcnons3oBanne oduepeau IJisi BPEMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

3.16

Anroputmbl  Ha rpadax. IlocTpoeHne MHUHUMAIBPHOTO OCTOBHOTO JiepeBa
B3BELLICHHOI'O CBA3HOIO HEOpPUEHTHUpOBaHHOro rpada. KonmuecTBo pa3nuyHbIX
IyTel MeXJy BepIIMHAMH OPUEHTHPOBAHHOI'O ALMKINYECKOro rpada. AJIroputm
JlenkcTphl

HepeBbsi. Peanmuzanus aepeBa C IOMOILIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(ounapubie) nepeBbs. IlocTtpoenume pgepeBa ISl 3aJaHHOTO apU(YMETHUECKOTO
BbIpakeHUs. PexypcuBHbIE anropuTMmbl o0xozna aepesa. lcnonb3oBaHue creka u
ouepeau 11 00xo/a Aepena

JluHaMu4ecKkoe MpOorpaMMHUPOBAHUE KAaK METOJ| pelleHHs 3aJady C COXPaHEHUEM
IIPOMEXYTOUHBIX PE3yJIbTATOB. 3a/llayd, PELIacMble C INOMOIIBIO JIMHAMUYECKOTO
MPOrPaMMHUPOBAHUS: BBIYMCICHUE PEKYPCHBHBIX (DYHKIWH, MOJACUYET KOIMYECTBA

BapuaHTOB, 3ala4u OIITUMU3AlIUN

3.17

4.1

[lonsatne 00 OOBEKTHO-OPHEHTUPOBAHHOM MpOrpaMMHpoBaHuU. OOBEKTH H
kiaccel. CBoiicTBa W MeTOAbl 00BEKTOB. OOBEKTHO-OPHEHTUPOBAHHBIN aHAJH3.
PazpaGoTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHMPOBAHHOIO IOAXOJA.

Wukancynsauus, Hacae10BaHue, MoJIuMophu3m
WHpopmalinoHHbIE TEXHOIOTHH

Ananmu3 naHHbIX. OCHOBHBIE 33Jaud aHAIW3a JAHHBIX: IPOrHO3HPOBAHHUE,
KJaccupukanus, Kiactepusanus, aHanu3 oTkiIoHeHui. [locrmenoBarenbHOCTH
pelleHns 3a/a4y aHajlu3a JIaHHBIX: cOOp MEPBUYHBIX JaHHBIX, OYMCTKA M OLIEHKA
KayecTBa JIaHHBIX, BHIOOp U (MJIM) MOCTPOEHHUE MOJENH, MpeoOpa3oBaHue JaHHBIX,
BHU3yalM3alusl JaHHbBIX, MHTEpIpETalys pe3ynbTaroB. IIporpammuble cpenctsa u
WuTepHer-cepBuCHl 411 00pabOTKH M MPECTaBICHUs JaHHBIX. bonblime naHHbIE.

MarunHnoe oOyueHue

4.2

4.3

AHanu3 JaHHBIX C TIOMOIIbIO DBJIEKTPOHHBIX Talbnuil. Beuucienue cymmsl,
CpeIHero apugMeTuyecKoro, HauboNblIero (HaMMEeHbIIIEr0) 3HaYeHHUs AHana3oHa.
Boruucnenne kosg¢uimenta KoOppensiuuu JBYX pAaoB JaHHBIX. [locTpoeHue
CTOJOYATBIX, JIMHEHYAaThIX M KpYroBbIX jauarpamM. Iloctpoenue rpadukoB
¢ynkuuid. I[Tonbop nMHUM TpeHAa, pelieHHe 3ahad MPOTrHO3UpoBaHMs. Pemienue

3aaa4 ONITUMHU3AIWHU C ITIOMOIIBIO SJICKTPOHHBIX Ta6J'II/III

HI/ICerTI/ISaHI/IH Ipru MaTEMATUYICCKOM MOACIIMPOBAHUN HCIIPEPBIBHBIX MPOLCCCOB.




MopnenupoBanue  ABWKEHUA.  MojenupoBaHUE  OMOJOTMYECKUX  CHCTEM.
Maremaruueckre MOJEIM B SKOHOMHUKE. BBIYHCIHUTENbHBIE SKCIEPUMEHTHI C
Mozensimu. OOpaboTka pe3yapTaTOB d3KCIepUMEHTa. MeTon  HauMEHBIIMX
KkBaApartoB. OIlLIEHKAa YHCIOBBIX [MAapaMETPOB MOJEIUPYEMbIX OOBEKTOB U

IIponIccCoB. BoccTranoBiieHne 3aBUCMMOCTEH 110 pE3yabTaTaM 3KCIICPUMECHTA

4.4

4.5

4.6

BepositHOCTHBIE MOJIEIIN. MeTtonagsl Monte-Kapo. murtanmonnoe

MoaenupoBanue. CUCTEMBI MAaCCOBOTO OOCITYKUBAHUS

Tabnuunble (pensiuoHHBIE) 0a3bl NaHHBIX. Ta0nHia — MpeicTaBlieHUE CBEICHUN
00 ogHoTHNIHEIX 00bekTax. Ilose, 3amuce. Kimrou Tabnunpel. PaboTta ¢ roToBoii 6a3oii
JTaHHBIX. 3amoyiHeHue 0a3bl JaHHbBIX. [loMcK, copTHpoBKa U QUIBTpAIUS JAHHBIX.
3anpochl Ha BBHIOOPKY JaHHBIX. 3ampoChl C MapameTpaMu. Beruucisemble Mos B
3amnpocax.

Mmuorotabnuunbie 06a3bl JaHHBIX. THUMBI CBSA3eH Mexay Tabnuuamu. BHemHuit
kJtou. LlenocTHOCTH 0a3bl JaHHBIX. 3apOChl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX
TexkcroBbrit iporieccop. CpeacTBa MorMcka U aBTO3aMEHbI B TEKCTOBOM IIPOIIECCOPE.

CTpyKTypupOBaHHbIE TEKCTOBble JOKyMeHThl. CHoOckM, ornasieHue. lIpaBuna

UTHPOBAHUS HCTOYHUKOB U 0(hopMieHns: OuOimorpaduyeckux CCbUIOK




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* ndopmaruka (B 2 yactsax); 10 kimace. yriyoneHHoe oOyduenue [lonskos
K.1O., Epemun E.A. O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
«BMHOM. Jlabopatopus 3HaHU»; AKIIMOHEpHOE 00111ecTBO «M31aTenbCTBO
«IIpocsemenue»

* Undopmaruka (B 2 yactsix); 11 knace. yriyosnenHoe oOyuenue [lonsikos
K.}O., Epemun E.A. OO0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«BHOM. JlabopaTopus 3HaHMi»; AKITMOHEpHOE 00111ecTBO «M31aTenbCTBO

«HpOCBGIHeHI/IC»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
Nudopmartuka. Metonuueckoe nocodue: 10-11 knaccel. ba3oBslii u

yrayOJIeHHBIN YPOBEHB

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
bubmoreka IIOK

https://kpolyakov.spb.ru/school/probook.htm
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