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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no uapopmaruke (yriayonE€HHBIA YPOBEHb) HA YPOBHE CPEIIHETO
obmero oOpa3oBaHusi pa3zpaboTaHa Ha OCHOBE TpeOOBaHMH K pe3yibTaTam
OCBOGHHUSI OCHOBHOW  0Opa3oBaTeNbHOM  MPOrpaMMbl  CPEAHETO  OOMIETO
obpazoBanusi, npencraBieHHbix B PI'OC COO, a takxke denepanbHON paboueit
IpOTrpaMMbl BOCITUTAHUSI.

[lporpamma 1o wuHpopMaTHKe MaéT MPEACTABICHHWE O LeNAX, oOmei
CTpaTerul OOYYEHHs, BOCIHUTAHHS M Pa3BUTUS OOYy4YaAIONIMXCS CpPEeACTBaMHU
yuebHoro mpenmera «Wudopmaruka» Ha yriayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeNTbHOE peaIMeTHOE coJiep>KaHue, npeaycMaTpuBacT ero
CTPYKTYpUpPOBaHUE IO pa3/ieiaM M TeMaM Kypca, ONpeaessieT paciupe/iesieHHe ero
1o kinaccaM (rogam H3y4yeHus), 1a€T NPUMEPHOE paclpe/esieHne yyeOHbIX 4acoB
M0 TEMAaTUYECKUM pasfenaM Kypca U PEKOMEHIyeMylo (TIPUMEPHYIO)
MOCNIEOBATEIPHOCTh WX  HM3yYeHUS ¢  y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEM 00yUaIOIIUXCSl.

[TporpaMMma 1o nH(GOpMaTHKE ONpPEAEIIIeT KOIUUECTBEHHbIE U KaueCTBEHHBIE
XapaKTePUCTHKU Y4eOHOTO MaTepHasa JJisl KaKI0ro roja U3yuyeHus, B TOM YHUCIEe
JUISL COZIEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuaromuxcs, BCEPOCCUNCKUX IIPOBEPOYHBIX pabor,
roCy/1apCTBEHHOM UTOTOBOM aTTectauun). [IporpamMma no undopmaruke sBiasercs
OCHOBOM JJIi COCTABJICHHSI AaBTOPCKUX YYEOHBIX MporpaMM U Y4eOHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa3oBaHUU OTPAKAET:

CYUIHOCTh HMH(OpPMATHKM KaK HAyYHOM JUCUUIUIMHBI, HU3ydarolen
3aKOHOMEPHOCTH MPOTEKAaHUSI U BO3MOKHOCTH aBTOMATHU3alMA UHPOPMAIIMOHHBIX
MIPOIIECCOB B PA3JIMUHBIX CUCTEMAX;

OCHOBHBIE =~ 00MacT  TpuUMEHeHUs  WHPOPMATHUKH, TPEKIE  BCETO
UHGOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIIEHUE U COITUAIBHYIO Chepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HWHPOPMATUKM ©  WHPOPMALMOHHOM
NeSITEIIbHOCTH.

Kypc undopmatuku Ajis ypoBHSI CpeHEro 0O0IIero oOpa3oBaHMs SIBISETCS
3aBEpIIAIONIMM JTallOM HEMPEepPHIBHOW TMOATOTOBKH OOydYalOmUXcsi B 00JacTh
uHGOPMATUKU U HUH(OPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHI, Omupaercs
Ha cojiepKaHue Kypca WH()OPMATHKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  TMpUMEHEHUs  MHGOPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHH, Ha€T TEOPETHUECKOE OCMBICICHHE, WHTEPIPETAlU0 U 000O0IIeHHE
3TOTO OTIBITA.



Pesynbrarel  yriyOn€HHOrO  YpOBHS HM3y4YeHHUS y4yeOHOro MpeaMera
«Uudopmartukay OpUEHTHPOBaHBI HA TOMYyYEHUE KOMIIETEHTHOCTEH IS
nocieaywneil npopecCUOHATIBHOW JIEATEIbHOCTH KakK B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHas 00JacTh, paclo3HAaBaHHWE COOTBETCTBYIOIIUX HM
IIPU3HAKOB U B3aUMOCBSI3€1, CIIOCOOHOCTh JEMOHCTPUPOBATH Pa3IUYHbIE TOAXOAbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOl NpeIMETHON 00JIacTH;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl HCIOJIb30BAaHHWS METOJOB M HMHCTPYMEHTapusi JaHHOMN
pEeIMETHON 00J1acTH;

HaJIM4Me MPEACTABICHUN O JaHHOW MPEAMETHOW O0JACTHU KaK ILIEJIOCTHOM
TEOpUU (COBOKYIHOCTU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHsI U3y4deHUs MH(OpPMATHKUA 00€CIeYnBaAETCA
LeJIeHANPABICHHAs] TIOJITOTOBKA OOYyYarOIIMXCsl K MPOJOJKEHHIO 00pa30BaHUsS B
OpraHu3alusax  OpodeccCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEIOCPE/ICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasl MH)XEHepHs, MH(opmannoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMH, MOOWIIbHBIE CHUCTEMBl W CETH, OOJIbLINWE [aHHBIE WU
MalIMHHOE O0O0y4Y€HUE, MPOMBIIUICHHBIM WHTEPHET BEIIeW, WCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTMM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENECIEHHOIO PEECTPa, TEXHOJOTHH BUPTYAJIbHOW WU
JIOTIOJTHEHHOM pPeabHOCTEM.

OcHoBHas 1enb u3ydeHuss yuyeOHoro mnpeamera «WHdopmatuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero olmiero oOpa3oBaHusi —  OOecCIeueHUe
JalbHENUIIEro pa3BUTHA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKM3HHU B YCIIOBUSIX Pa3BHUBAOILErOcs MHPOPMAIIMOHHOTO 00IIeCTBa
Y BO3pACTAIONIEH KOHKYPEHUMH Ha pbIHKE TpyAa. B CBS3M C 3TUM H3y4yeHUE
uHpopmatuku B 10—11 knaccax OMKHO 00€CIEUUTD:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
UHPOPMATUKH, HMHPOPMAIIMOHHBIX ¥ KOMMYHHUKALIMOHHBIX TEXHOJOTHUH B
COBPEMEHHOM OOIIECTBE;

c(OpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

c(OpPMHPOBAHHOCTh YMEHHMM pa3ianyath (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJIBI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLIEHHBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHio;



cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTM Ha JU3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
SKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHIMYECKOrO, MPUPOIHOTO,
SPrOHOMHYECKOT0,  MEIUUMHCKOTO U  (PU3MOJIOrMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE MPABOBBIX U TUYECKUX ACTICKTOB WH(POPMAIMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOJEH, BOBICUEHHBIX B CO3JJaHUE U MCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paCIpOCTpaHeHHEe HH(OpMAIUY;

CO37laHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB Y4eOHOM, MPOEKTHOM, HAy4dHO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIMKM OOYYaIOIIUXCS K
CaMOpa3BUTHIO.

B conepxxanun ydyeOHoro mpeamera «MH}popmMaTuka» BBLACIAIOTCS YETHIPE
TEMAaTUYECKHUX pa3iena.

Paznen «llu¢gpoBasi rpaMoOTHOCTB» IIOCBALIEH BOIPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(GPOBOrO OKPYKEHHs, BKIHOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, pa0OTE B
cetTd VHTEpHET M UCHOJIB30BAaHUIO WHTEPHET-CEPBHUCOB, HH(GOPMALIMIOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue oOcHOBbI HMHGOPMATHKH» BKIIOYaeT B ceOs
MOHATUMHBIMN anmapaT WHPOPMATUKH, BOMPOCHl KOJAMPOBAHUS HH(POpMAIUH,
u3MepeHuss MHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOI'O MOJEIIMPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHUPOBAHHUE) HAMPABICH HAa Pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pabOTKy aJTOPUTMOB U OIIEHKY UX CJIOKHOCTH,
(GbopMHpOBaHNE HABBIKOB peaiM3alliy MPOrpaMM Ha S3bIKaX MPOrpaMMHUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMOHHBbIE  TEXHOJOIHM»  TIOCBSIUIEH  BOIPOCAM
npuMeHeHusT MHGOPMAIIMOHHBIX TEXHOJOTUM, peaJn30BaHHBIX B MPUKIATHBIX
POrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCIIE B 33Ja4ax aHalIu3a
JAHHBIX, HMCMOJb30BAaHUIO0 0a3 JaHHBIX W 3JEKTPOHHBIX TAaOMUI[ AJisl pPELIEHUs
NPUKIIAJAHBIX 33]1a4.

B npuBenénnom nanee coaepxkanuu ydeOHoro npeameta «MHbopmarrkay
KYPCUBOM  BBIJICJICHBl  JIOTIOJTHUTEIbHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO IPOrPaMMy O00yUYEHHUSI, HO MOTYT OBbITh MPEAJIOKEHBI 1JIs1 U3yUEHUS
OTJIEJIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

YrnyOnéHHpld  ypOBeHb U3Y4YeHUST WH(POPMATUKH PEKOMEHAYETCS st
TEXHOJIOTMYECKOr0  MpOoQuiis, OpPUEHTHPOBAHHOIO HA  HHXEHEPHYI0 U
WHOOPMAITMOHHYIO C(epbl ACATENHHOCTUA. YTIYyOJEHHBIH YPOBEHb W3YYCHUS
uH(popMaTUKU 00ECIEYMBAET: MOATOTOBKY OOYyYarolMXCsi, OPUEHTUPOBAHHBIX Ha



CHEeIUaIbHOCTH B 00JAacCTH WHOOPMAIMOHHBIX TEXHOJOTUA W WHXKCHEPHBIC
CIEUUAIBHOCTH, yYacTHE B MPOECKTHOM M HCCIEN0BATENbCKON AEATEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpacid HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHNA/IAX U Cllaye
EnuHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBaTeNbHOCTh M3YYEHUS TEM B MpeAeiaX OJHOr0 rojaa oOy4deHUs
MOXET OBITh HM3MEHEHa MO YCMOTPECHHIO YYHTENS TpPH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKCciI0 YacoB, PEKOMEHIOBAHHBIX IJIsl U3yueHus UHHOpMATUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 daca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBas rpaMOTHOCTH

TpeGoBaHusi TEXHUKM OE€30MACHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU IIU(DPOBOTO OKPYKEHUSI.

[TpuHIUIBI paOOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
dbon Heiimana. ABTOMAaTHYECKOE BBIOJIHCHUE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJTrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMOIIbI0 IUH. KOHTpOIIephl BHEMIHUX YCTPOUCTB. [IpsAMO JOCTYN K TaMsITH.

OCHOBHBIE ~ TEHACHUWHU  PA3BUTHUS KOMIIBIOTEPHBIX ~ TEXHOJOTHM.
[TapannensHbie BBIYMCIICHUS. MHoronpoueccopHbie CUCTEMBI.
Cynepkomnbrotrepbl. PacnpenenéHable BbIUMCIUTEIbHBIE CUCTEMBI U 00pabOTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHHKALUSX. BcerpoenHslie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEe TPOU3BOICTBRA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITbIOTEPHBIX cUcTeM. Bubl
IpPOrpaMMHOr0 oOecnedeHus: U HX HazHaueHue. OCOOEHHOCTHM TPOrpamMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpammHoe obOecriedeHue. OrnepanMoHHbIE CHCTEMBI. Y THIIUTHIL.
HpaiiBeppl  ycTpoucTB. MHCTausiuuss W JAEUMHCTAULALUSA  HPOTrPaMMHOIO
oOecreyeHusl.

@aitnoBbie cucTeMbl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (aijIoB B
nosroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[TporpamMmmMHoe obecnieuenue. JIMeH3MpoBaHUE MPOTPAMMHOI0 OOECIIeUeHUs
u  1udpoBeix pecypcoB. IlpompuerapHoe U  CBOOOJHOE MPOrpaMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
oOecrieyeHuss W UUPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHaBJIMBaeMas
3aKOHOaTeNnbCcTBOM Poccuiickorn @Denepanny 3a HENPABOMEPHOE HCHOJIb30BaHUE
MIPOTPaMMHOT0 oOecrieueHus U IU(PPOBBIX PECYPCOB.

[IpUHIUIIBI IOCTPOCHUS W anmnapaTHbIEe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBbie npotokoiabl. Cete MHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTokonsl
crexka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moacetw ¢ moMomiplo Macok nonacereid. CereBoe
agMuHUCTpUpoBaHue. [loyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3i0M ceTth. OmnpeneneHue mapuipyTa JIBHKEHUS
MTaKETOB.

Bunet  nestenbHocT B cetu  HMaTepHer. CepBuchl  MHTepHera.
['eonndopMaImoHHbIe CUCTEMBI. | €0JI0KAIIMOHHBIE CEPBUCH PEATHHOTO BPEMEHU



(Hampumep, JIOKamusi MOOWJIBHBIX TEIe(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBIisi, OpOHUPOBAHUE OMIETOB U TOCTUHMII.

['ocynapcTBeHHBIE SJEKTPOHHBIE CEPBUCHI U yciyru. ColuanbHbIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobnema momMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOTeHHbIE M 3KOHOMHUYECKHE YTpO3bl, CBA3AHHBIE C HCIOJIb30BaHUEM
UH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TeXxHoJoruid. OO1ue mpodsieMbl 3alUThl
uHdpopmaruu 1 uHbopmarMoHHOW  Oe3omacHocTu. CpeacTBa  3alMTHI
uH(OpMAIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
nHQOpPMAITMOHHBIX  cHucTemax. lIpaBoBoe obOecrnedueHne WHOOPMAITMOHHON
0€30MacHOCTH.

[IpenoTBpanieHue HECAHKIIMOHUPOBAHHOTO JocTtyna K JUYHOU
KOH(DUIEeHIINAbHON HH(POpMAIIUK, XpaHSIIEHCsS Ha MEePCOHATILHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe 0o0ecreyeHrue U CrocoObl
OOpbObI ¢ HUM. AHTUBUPYCHBIE MporpamMmbl. OpraHu3zanus JTUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laposnbHas 3anmTa apxusa.

[udposanue nanHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHI.
[udper npoctoit 3amensl. [Mludp Lezaps. [udp Bumwxkenepa. Anroputm
mgposanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHUKH

Nudopmarusi, nanusie u 3Hanus. MHbopmalmoHHbie npoieccsl B MPUPOJIE,
TEXHUKE U 00IIIEeCTBE.

HemnpepbiBHBIE W JTUCKpPETHBIE BEJIWYMHBI W CUTHAIBL. HeobxoammocTh
JUCKpeTH3alu UHPOpMAaIMK, MNpPEeIHA3HAUYCHHOW MJIsi XpaHEHUs, Nepeiadyu u
00paboTKH B IIU(POBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJbI.
JlexoqupoBaHue COOOIEHMI, 3aITMCAHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. IlocTpoeHHe OJHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnunHuiel u3aMepenus: koaudectBa uHdopmanuu. AnpaBUTHBIN MOAXOM K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumucienus. Pa3BépHyTas 3amuch UENBIX W APOOHBIX YHCEN B
MO3UIIMOHHON cucTeme cuucieHusi. CBOWCTBa MO3UIIMOHHOW 3amuCH  YuUCa:
KOJIMYECTBO IU(P B 3aMUCH, NMPU3HAK JEIMMOCTH YHCIia HA OCHOBAHHUE CUCTEMBbI
CUHMCJICHUS. AJITOPUTM TI€PEBO/Ia 1IEJIOr0 Ynciia U3 P-u4HOM CUCTEMBbI CUUCIICHUS B
JECATUYHYI0. ANTOPUTM TMepeBoja KOHEUHOW P-wdHOW npoOu B NECSITHUHYIO.
AJITOpUTM TIEpEBOJA LIEJIOTO YHUCIIAa U3 JECATUYHOW CUCTEMBI CUuceHus B P-
nyHyro. [lepeBox koHewyHOU pgecsaTUuHOM npobu B P-munyro. J[BowuHas,
BOCbMEPHUYHAS M IIECTHAIATEPUYHAS] CUCTEMBI CUMCIICHHUSI, CBSI3b MEXKIY HUMHU.



Apudmernueckne orepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TponyHas
YPAaBHOBEIICHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUUCIICHUS.

KonupoBanne TtekctoB. Komupoka ASCII. OpHoOailTHBIE KOJIUPOBKH.
Cranpapr UNICODE. Koauposka UTF-8. Omnpenenenue uH(POPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KoaupoBanne  m3oOpaxkenuit. OueHka uHQOpMAMOHHOTO  00BEMa
rpaU4IeCKuX MaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOIUPOBaHUS I[BETA.
[IBetoBbie Monenu. BekTtopHoe komupoBanHue. @opmarbl rpaduyeckux (ailios.
Tpé&xmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMALMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
MPU 33JIaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIAHOCTH KOAUPOBAHUS.

AnreOpa noruku. IloHsiTue BbICKa3biBaHMs. Brpicka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBAHUS U BCEOOITHOCTH.

Jlornyeckue omeparuu. TaOauIBl MCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)knaecTtBa. JlOKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML ICTUHHOCTH. JIorndeckue onepaluuy U Onepaluy HaJl MHOKECTBAMHU.

3aKkoHbl aireOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUM. Jlornueckue ypaBHEHHS U CUCTEMbI YPABHEHHUI.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOIMYEeCTBA apryMeHTOB. [1oIHbIE CUCTEMBI JIOTHYECKUX (DYHKIIHMA.

Kanonnueckne  QopMbl  Jormueckux  BbipakeHHil.  CoBEpILIEHHBIE
JU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajbHbie (OPMBI, aITOPUTMBI HX
MOCTPOEHUS TIO TAOJIUIE UICTHHHOCTH.

Jlormyeckue »s1eMeHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. IloctpoeHne cxeM Ha JIOTUYECKMX JJIEMEHTAax I10
3aIaHHOMY JIOTUYECKOMY BBIP@XKECHMIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHrie UENbIX YKHCEN B MNaMATH KoMIbioTepa. OrpaHUYE€HHOCTD
Jana3oHa 4YMCEel NpPH OrPaHUYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psIHON CeTKU. be33HaKoBbIE W 3HAKOBBIC JaHHBbIC. 3HAKOBBIA OUT. JIBOMUHBIN
JIOTIOJTHUTENIBHBIN KO/ OTPULIATEIIBHBIX YUCE.

[lobutoBbie norumdyeckue omnepamuu. Jlornyeckuii, apupMeTUUECKH W
nukinyeckuii  capurn.  [lludpoBanue ¢ moMompbIO MOOUTOBOW — OmEparuu
«uckimoyaromniee NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHMCEN B IAMSITH KOMIBIOTEPA. 3HAUaIlas
YacTh M MOPSAJOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX ducend. [IpoOiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYEHUEM KOJIMYECTBA
pa3psnoB. BblnonHeHue omnepanuil ¢ BEIIECTBEHHBIMH YHUCJIAMHU, HAKOIUJICHUE
OIMOOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PabOThl MPOCTEHIINX aIrOPUTMOB
YIOPABJICHUS HCIOIHUTEISIMU WU BBIYMCIUTEIBHBIX alroputmoB. OrnpeaeneHue
UCXOJHBIX JAaHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl penieHUs 3alad Ha KoMIbroTepe. MHCTpyMeHTanbHBIE CpeacTBa:
TPAHCIATOP, OTIATUUK, NpoGUIMpoBIMK. KoMmumsmus u HUHTepHperanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl  OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabimul. Otianoussiii BeiBoA. Ilomarosoe
BBIIIOJIHEHHE ITporpamMmel. Touku octaHoBa. [IpocMOTp 3HaueHUIN IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumbel JgaHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIbHBIE, JIOTHYECKHE. BeTBieHus.
Cnoxubele ycinoBus. Ilukmel ¢ ycioBueMm. Llukiael 1O NEpEMEHHOM.
B3auMo3aMeHsI€EMOCTh  pa3IMYHBIX  BUAOB  IMKJIOB. HBapuaHT ULUKIIA.
CocTraBneHue 1IUKIAa C HUCIOJIb30BAaHUEM 3apaHee OMNpENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoKyMEHTHpOBaHUE porpamm. Hcnons3oBanue KOMMEHTApHUEB.
[ToaroToBKa onvcaHus IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

AAroput™Mbl 00pabOTKHU HATypaJIbHBIX YMCEN, 3allMCAaHHBIX B MO3UIMOHHBIX
CUCTEMAaX CYHUCIEHMs: pa30MeHHe 3alucu 4Yucjia Ha OTAENbHble LHUQPHI,
HaXOXXJE€HUE CYMMbl U TIPOMU3BEIAEHUS ULU(Dp, HAXOKIACHUE MaKCUMAIBbHON
(MUHUMATBHON) TUDPHI.

HaxoxaeHue Bcex MPOCTBIX YMCEN B 3aJlaHHOM Juaria3zoHe. lIpencrasieHne
yuciia B BUJe HA0Opa MPOCTHIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEJICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIIUXcs B (paitnax. TekcToBble U TBOMUYHBIE (PailIbl.
daitnoBbie TIepeMeHHBbIE ((aiioBbie ykazaTtenu). Urenune u3 (aitna. 3anuck B
daii.

Pa3zouenue 3agaun Ha noazagaun. [lognporpammel (poueaypsl U GyHKIUN).
Pekypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE Mpouenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3ally PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAAPTHOM OMOIMOTEKH s3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OMOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENIECH.
MoaynbpHBIN IPUHIKUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsle MeToapl. TouHoe ©  NPUOMDKEHHOE pEIICHUS 3aJayM.
UYucneHHble METOIbI PELICHUS] YpaBHEHHI: MeTo nepedopa, METO MOJIOBUHHOTO
nenenus. [TpubnmxkEéHHOEe BBIYHMCIEHUE JJIWH KPUBBIX. Bhluncienue mouiaaen
buryp ¢ NOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



Tpaneuunii). Ilonck wmakcumyma (MuHUMYMa) (YHKIMKA OJHOM MepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBaHUS JJisi 0OpabOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSBJICHUA CHUMBOJIAa B CTpPOKE,
pa3OHeHre CTPOKM Ha CJIOBa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPH JAHHOW CTPOKHM, 3aM€Ha HAWJECHHOW MOACTPOKH Ha JAPYLYI0 CTPOKY.
['eHepanus Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUMX 3aJlaHHBIM
orpanndeHusiM. [IpeobpazoBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4KceNl. Bpruucienne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MACCHBA MJIM YMCIIOBOM MOCIEA0BATEIBHOCTH (CYMMBI,
MPOU3BEICHUS, CPEIHEr0 apu(PMETUYECKOI0, MUHUMAJIBHOTO M MAaKCHUMAaJbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBKka 0HOMEpPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO
y3bIpbKa, METOJl BbIOOpa, COPTUPOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka MaccuBa (anroputMm QuickSort). J[BOMYHBI MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIE MacCUBBI (MaTpHUIlbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MAaCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOIO MAacCHBA M0 3aJaHHBIM MPaBHUIIaM,
MOMCK AJIEMEHTA B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBelil mporieccop. PenmaktupoBanue u ¢dopmarupoBanue. I[IpoBepka
opdorpadun u rpammatukd. CpencrTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
npoineccope.  Mcnons3oBanue  ctuwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHoOCku, ornaBieHue. KosuektuBHas paboTra ¢ JTIOKYMEHTaMHU.
NHCTpyMEHTBI PELIEeH3UPOBAaHUS B TEKCTOBBIX IMpoueccopax. O0ayHble CEPBUCHI.
Henoas mnepenucka. Pedepar. I[lpaBuwia 1uuTHpOBaHMS HCTOYHUKOB U
opopmienuss Oubnuorpaguueckux ccpuiok. OdopmieHue Ccrucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TeXHUYECKUE CpelcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CPEACTBA PEAAKTHPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/layd aHaIW3a JaHHBIX: MPOTHO3UPOBAHUE,
Kinaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
perieHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBHYHBIX JAaHHBIX, OYMCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHHE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyallM3allisl JAHHBIX, MHTEpIIpeTalus pe3ynbTaToB. [IporpammHubie cpencTtBa u



UHTEPHET-CEPBUCHI JIIsI 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombIiine naHHbIE.
Mamnnnoe o0y4yenue. IHTeIeKTyanbHblil aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHET0 apu(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBUIET0) 3HAUEHHS IUaIa30Ha.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJOYATHIX, JHMHEWYATBIX W KpPYroBbiX jauarpamm. llocTtpoenue rpadpukoB
¢dbyukuii. [Togbop auHMM TpeH[a, pelieHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE peElIeHUE YpaBHEHMM € TIOMOUIbI0 TOA0O0pa mapameTpa.
OnTuMu3anys Kak MOWCK HAWIy4YIIEero pelieHus B 3alaHHbIX ycioBusX. LlemeBas
¢yHKIus, orpaHudyeHus. JIokanbHble U TJI00anbHBIA MUHUMYMBI II€JIEBOU
bynkiun. Pemenue 3a1a4 ONTUMU3ALNN C TIOMOIIBIO 3JIEKTPOHHBIX TaOJHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

Teopernyueckue mMOAXOAbI K OLIGHKE KOJM4ecTBa UWHGOpMAIMU. 3aKoH
annutuBHOCTH HH(Opmaruu. @opmyna Xapriau. MHpopManus U BEpOSTHOCTS.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust JaHHbIX. AsnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. ANTOpUTMBI CKATHS JAHHBIX C TMOTEPSMH. Y MEHBLICHUE
rIyOuHBI KogupoBaHus 11Beta. OCHOBHBIC HUjien anroputmoB cxkatus JPEG, MP3.

CkopocTh mepellaud JaHHBIX. 3aBUCHUMOCTb BPEMEHH II€peJayd  OT
MH(POPMAITMOHHOTO 00BhEMA JTAHHBIX U XAPAKTEPUCTUK KaHama CBs3U. [IpuunHb
BO3HUKHOBEHHUs OMMUOOK TIpU Teperade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKHM, BO3HUKAIONIME TPH TMeperadye TaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropeHuem 0utoB. Koasl XaMMuHra.

Cucrempl. KoMIOHEHTBHI cUCTEMBI MW HX B3auMoaelcTBue. CHCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMalMoHHbli nponecc. OOpaTHas CBS3b.

Mopenn u moxenupoBanue. Llens mMopenmnpoBanuss. COOTBETCTBHE MOJEIH
MOJICIUPYEMOMY OOBEKTY WJIM MpOIlecCy, Meiu MoaenupoBanus. dDopmanuzarus
MPUKIIAJIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJAEIHUPOBAaHUS B BUAE, YIOOHOM IS
BOCIIpUATHS yeaoBeKoM. I'paduueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padpr. OcHoBHbIe MoOHATHUS. Buasl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MATpUL] CMEXKHOCTH, BECOBBIX MATpPHUL, CIIMCKOB CMEXHOCTH. PemeHune
AITOPUTMUYECKUX  3aJlad, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJLHOTO TYTH MEXJIYy BepliMHaMu Tpada, ompeaesieHHue KOoJIUYeCcTBa
pPa3IMUHBIX MyTE€d MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKINYECKOIO

rpada).



JlepeBns. bunapnoe nepeo. JlepeBnsi moucka. CrocoObl 00xoma mepena.
[IpencraBnenne apupMEeTUUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UIPbI
JIBYX UTPOKOB C mojHOU nHpopManuen. [Toctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPbl B TaOJUYHON (popMe. BBIUIpHIIIHbIE U TPOUTPHIIIHbIE
NO3ULIMN. BEINTPHIIHBIE CTPATETHH.

CpeacTBa MCKYCCTBEHHOr0 HMHTeJIEKTa. CepBHUCHI MAIIMHHOIO IMEpeBOAa U
pacmo3HaBaHus ycTHOUM peun. KornutuBHbIe cepBUCHl. UneHTHPHUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHUE T, CamooOyuaromuecs CUCTEMBI.
VcKyCcCTBEHHBI MHTEIUIEKT B KOMIIBIOTEPHBIX Urpax. Vcrmonb30BaHHE METONIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiap3oBaHuE METO/I0B
MCKYCCTBEHHOI'O0 MHTEJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTruBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIBHBIX cUCcTeM. HelpoHHbIE ceTH.

AJITOPUTMBI H IPOrPaAaMMHPOBaHHUE

dopManuzanus  HOHATHS — anropurma.  MammHa  TeropuHra — Kak
YHUBEpCcaJIbHas MOAENb BeruncieHui. Tesuc Yépua—TwropuHra.

OneHka CII0KHOCTH BbIUMCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
IIaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW  CJIIOKHOCTH ~ QJITOPUTMOB.  AJITOPUTMBI  [TOJIMHOMHAIBHON
cinoxxHoctd. [lepebopubie anroputmsl. IlpuMepsl pa3iaMyHBIX —aAJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3JIMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C MOMOIIBIO AITOPUTMA
«pemiero DparocheHar.

MHoropa3psaHble 1eible YUCiia, 3a7a4i JJIMHHOW apu(pMETHKY.

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

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOIO BBIpaXXEHHs. Bbluucienue
apu(PpMETUIECKOTO BBIPAKECHUS, 3aITUCAHHOTO B TOCTPUKCHOMN (hopMme.

Ouepenu. Mcnosip3oBaHue ouepenn Juisi BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUIEHHOTO CBSA3HOTO HeEOopueHTHUpoBaHHOro rpada. KommdecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPHUEHTHPOBAHHOIO allMKIMYECKOro rpada. Airoputm
JIeKCTpHl.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHbBIE
(Ounapubie) aepeBbs. I[locTpoeHue naepeBa Ajid 33aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbl 00xoja aepeBa. Vcnonb3oBaHue CTeka U
ouepenu s 00xozda IepeBa.

JluHamMpyeckoe INporpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXPaHEHUEM MPOMEXYTOUYHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMBIE C MOMOILIBIO



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

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM TMPOrpaMMHUpOBaHUHN. OOBEKTHI U
kiaccbl. CBOMCTBa UM METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
Wukarncynsnuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepderica
noib3oBatens. Vcnonb30BaHME TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
MOCTPOEHUs HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBaHus.  [lomstme o  mapaaurmax
IPOrpaMMUPOBAHMUS.

NupopmanuoHHbIe TEXHOJIOIUH

Jranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAHMS: ITOCTAHOBKA
3ajaud, pa3paboTKa MOJENHM, TECTUPOBAHUE  MOJEIH, KOMIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB MOAECIUPOBAHUS.

Juckpernzanuss NOpu MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogenvpoBanue BHKEHHS. MojenupoBaHue  OHOJOTMYECKHUX
CUCTEM. MaremaTudyecKue MOJEIM B  SKOHOMHUKE.  BpluucnurenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaToOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHnE 3aBUCUMOCTEN IO pe3yJIbTaTaM IKCIIEPUMEHTA.

BepostHoctheie  momenu.  Metoasl Monte-Kapno.  Mmuranmonnoe
MoienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKMBaHHUSL.

Tabnuunble (pensiuMoHHBbIE) Oa3bl JNaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OJHOTHMHIHBIX 0OBekTax. Iloje, 3ammch. Kimrou Tabmunel. Padora c
roToBoil 0a3oif naHHBIX. 3amoigHeHue Oa3pl JaHHBIX. [loWCK, copTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl HA BBIOOPKY JIaHHBIX. 3alPOCHl C MapaMeTpamu.
Brruuciisiemsie 1o B 3arpocax.

MHuorotabnuunbie 0a3bl JaHHBIX. TUMBl CBSI3eM MexAy TaOaulamH.
Buenmnuit kintou. [{enocTHOCTh 6a3bl TaHHBIX. 3aTPOChl K MHOTOTA0IMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-nnpuiioxkenus. [loHaTre o cepBepHON U KIMEHTCKOM YacTsAX CaWTA.
TexHONMorusl «KJIMEHT — CEPBEP», €€ JTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI SA3bIKA
HTML wu kackaauwix Tabnui ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
dopMbI Ha BEO-CTpaHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xoctunra. 3arpyska ¢aiioB Ha CaiT.

BBon m300paykeHUi ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB U JPYrUX



ycTpoiictB). ['padmueckuii penaktop. Pazpemenne. Kanpuposanue. Vcnpasienne
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLHs — IIBETA.
OOecuBeunBaHue IBETHBIX u300paxeHuil. Perymsb. PabGora ¢ obmactsamu.
OUIbTPHI.

MHuorocnoiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanausbl.
Coxpanenue BbleneHHONW oOsactu. IloaroroBka miumocTpauuid Juisi BEO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. I[lpumutuBsl. M3MeHeHue mOpsIKa 3SJIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300pakeHU.

[IpyHIMOBI TOCTPOEHUST M PENAKTUPOBAHMS TPEXMEPHBIX  MOJEJEH.
Cerounble monemu. Marepuansl. MonaenupoBaHHEe HWCTOYHUKOB OCBEILICHMS.
Kameprl. ApautuBable TexHonoruu (3D-nmpunrepst). Ilonarue o BupTyaibHOU
PEaIbHOCTH U JOTIOJHEHHOM PEaJIbHOCTH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE ~ pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3UIIMEH
JUYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHUEHTAIlMH, TMO3UTHBHBIX BHYTPEHHHUX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, pACHIUPEHHE KU3HEHHOIO OIbITA U OMbITA JIESITEILHOCTU B IpOIEcce
peanu3alnuMyd  CpeACTBaMU  y4eOHOro IMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCITUTATEILHOM JIEATETLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyuvarormierocs OyayT copMHpOBaHBI CIAEAYIOUIME JTUYHOCTHBIC
pe3ybTaThl:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA W TMPaBOMOpsIKa,  COOJIIOJICHUE  OCHOBOMOJIAralolNX  HOPM
MH(OPMAIMOHHOTO MpaBa U HHHOPMAIITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HJICOJIOTHU OKCTPEMHU3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMKM TI0 COLMAIBbHBIM, PEJIIUTHO3HBIM, PACOBBIM,
HaIMOHAIBHBIM MTPU3HAKAM B BUPTYaJIBHOM MTPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEUI0, TOCTIKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMAaHUE 3HaYeHUsI HHOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu HTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYas OCTETUKY HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH PAa3JIMYHBIE BHUABl HMCKYCCTBA, B TOM YHUCIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3u4ecKOro BOCIUTAHMS:

chOpMHUPOBAHHOCTh  370pOBOr0 M  Oe3omacHoro  obpas3a  KH3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



cobmonenus TpeOboBaHuil 0€30MacHOM 3KCILTyaTallii CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHA;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOH NEATEIHHOCTH TEXHOJOTHYECKOW M COIMATBLHOM
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BEITIOJTHATH TaKyIO JIESITEIIbHOCTB;

uHTepec K cdepam MpodecCHOHANTBHON NeATEIbHOCTH, CBSI3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMHUPOBaHHEM U HWH(OPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTHKCHUSAX HAyKH WH(OPMATUKH W HAYYHO-TEXHHYECKOTO
nmporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccuu u
peain30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HU;

7) 3K0J10TM4eCKOr0 BOCTIMTAHHUS:

OCO3HaHHUE TJI00ATBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM M TMyTel ux
pelieHus, B TOM 4YHCI€ C Y4ETOM BO3MOXKHOCTEH HH(OPMAIIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

Cc(pOPMUPOBAHHOCTb MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH, TOCTIDKEHUSM HAYYHO-TEXHUYECKOTO Iporpecca Hu
OOIIIECTBEHHOM MPAKTHKH, 32 CYET TOHUMAaHUS POJIM WH(OPMAIIMOHHBIX PECypPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U HWHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1ndpoBoi Tpanchopmaluu MHOTUX chep JKU3HU COBPEMEHHOTO OOIIIECTBA;

OCO3HAaHUE ILIEHHOCTH HAyYHOW JESTEeIbHOCTH, TOTOBHOCTb OCYIIECTBISAThH
MIPOEKTHYIO M UCCIIEA0BATEIbCKYIO IEATEIHbHOCTh HHINBUYaTbHO U B TPYIIIIE.

B mpouecce gocTrkeHHs] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no wuHpOpMATUKE Yy OOYYAIOIIUXCS COBEPIICHCTBYETCS OSMOIMOHAIBHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUpPOBAHHOCTS:

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHWE, CIIOCOOHOCTHh AaIanTUPOBAaThCA K
AYMOITMOHAIEHBIM U3MEHEHHSIM H TIPOSIBIIATh THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHHE K JIOCTHKEHHUIO LEeTH U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMIS U3 CBOMX
BO3MOKHOCTEH;

OIMIMATHH, BKIIOYAIOMIEH CTOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHUE
JIPYTUX, YYUTBIBATh €r0 TPU OCYIIECTBICHHH KOMMYHHUKAIIMHM, CIIOCOOHOCTH K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPANBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(PIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus y oOyuaromierocss OyayT chOopMUPOBaHBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4yeOHbIE JIEWCTBUS, KOMMYHUKATHUBHbIC
yHUBEpCaIbHbIe Y4YeOHbIE ACUCTBUS, PETYJSTUBHbIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JAeicTBUSI:

CaMOCTOSITENILHO  (OpMYyJIMpOBaTh M aKTyalM3UpOBaTh  IMpoOlieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI IMPU3HAK WJIM OCHOBAaHUA /I CPaBHEHUS,
KJ1accupuKauu u 0000IIeHHUS;

ONpENENATh LEJN JACITEIBHOCTH, 3aJaBaTh IAapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHS,

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
L[EJISIM, OLIEHUBATh PUCKH TOCIIEACTBUM JACATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabdOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE [TPU PELICHUN KU3HEHHBIX MPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH Y4EOHO-UCCIEI0BATENbCKON U TPOESKTHOM IESITEIbHOCTH,
HaBBIKAMM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METO0B PEUICHUS] TPAKTUUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHJIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpETalMH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IMYHBIX
y4e€OHBIX CHUTYyalMsIX, B TOM 4YHUCJIE NPU CO3JaHUU YYEOHBIX U COLMAIBHBIX
IIPOEKTOB;

(GbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
NEeSATEIbHOCTH U KU3HEHHBIX CUTYaLIUSIX;



BBISIBJISITh MPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTryMEHThI i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh IOJYYEHHbIE B XOJE pEUIEHMs 3aJauyd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOca CPENCTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH 00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€U, NpeUlaraTh OPUTMHANbHBIC MOJAXOAbI M PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTyYeHUsI HHPOPMAIH U3 UCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOATENbHO  OCYIIECTBJIATh  IOWUCK, aHalu3, CUCTEMaTU3alHul |
UHTEPIIPETALNIO HH()OPMALIUY PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

CO3/1aBaTh TEKCThl B pa3IMYHbIX (opmarax ¢ y4€TOM Ha3HAUYEHUS
uHpopMaMu U IEJEBOM  ayJIUTOpPUH, BbBIOMpas ONTUMAIBHYI0 (QopMy
IPEICTABIICHUS U BU3yaJIU3aliy;

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

UCIIONIb30BaTh  CpPEeACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHIA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBl, PECypcoCOEpekKEeHMs, TMpPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJaJIeTh ~ HAaBBIKAMHM  pAcClO3HABaHMS W 3aIIUTHl  HWH(pOpMAIHH,
MH(OPMAIIMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBIE YHHBEPCAJIbHbIE YueOHbIEe 1eiiCTBUSA

1) oO61eHme:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacCTBa O6HIGHI/I$I, INOHUMATh 3HAYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh MNPEANOCHUIKM KOH(MIUKTHBIX CUTYyalluidl |
CMATYATh KOH(l)J'H/IKTBI;

BJIaCTH pa3iIn4YHbIMHU CHOCO6aMI/I O6HleHI/I$I J51 BBaHMOHeﬁCTBHH,
APTYMCHTUPOBAHHO BECTH AHUAJIOT, YMCTh CMATYATDH KOH(l)J'II/IKTHBIe CUTyalru,



Pa3BEPHYTO W JIOTUYHO M3JaraTb CBOK TOYKY 3PEHHS C HCHOJIb30BAHHEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBHUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

NpUHUMATh 1€ COBMECTHOM  JEATCIBbHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATh JICMCTBUSI MO HUX JOCTHKCHHUIO: COCTABJATH IUIAH JCHCTBUM,
pacmpenensaTh pojii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOTNO YYaCTHHUKA KOMAaH]bl B
oOIIMiA pe3ybTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

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

OCYIIECTBIISITh TMTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakKeHUE, ObITh HMHUIIUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁnme HeﬁCTBHH

1) camoopranusamnus:

CaMOCTOATENIBHO OCYILIECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlaud B 00pa3oBaTebHON
NEeSATEIbHOCTH U AKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH
3a peLICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CrOoCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SPYAMIIMHA B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LESAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JEHCTBHUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUI, UCMOJIb30BaTh MPUEMBI PeIEKCUH I OLEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJIbTaTOB
NEATEIBbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH Ce0sl, MOHMUMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pPEe3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBEKa.

INPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yueHus Kypca HUHPOPMATHKU YriyOJE€HHOTO ypoBHS 6 10
Knacce oOydalomuMucs OyayT  JOCTUTHYTHl — CIEIYIOIIME  MPEeIMETHbIE
pe3yJIbTaThI:

BJIQJICHUE TMPEICTaBICHUSIMH O PO WHGOPMAIMUM U CBSA3AHHBIX C HEH
IPOLIECCOB B TMPUPOJE, TEXHUKE M OOIIECTBE, MOHATHUAMU «HHPOPMALHIY,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN 3¢ (HeKT», «uH(POPMALMOHHASI CUCTEMAY, «CUCTEMA YIIPABICHUS;

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

YMEHHE XapaKTepu30BaTh OOJbIINE JaHHBIE, TPUBOAUTH IPHUMEPHI
UCTOYHUKOB HX TOJY4YEHMs] W  HAlpaBJICHHUs  HCIOJIb30BaHUS, YMEHHUE
KJIACCU(UIIMPOBATh OCHOBHBIE 3aJjaud aHajdu3a JaHHbIX (MPOTHO3MPOBAHUE,
KJaccuukanus, KJIacTepU3alus, aHanu3 OTKJIOHCHHIA), MOHUMATH
MIOCIIEI0BATEIHHOCTh PEIICHHUS 3a/1a4 aHAIN3a JaHHBIX: cOOp MEePBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa aHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHue JAHHBIX, BU3YAIU3alHsl TaHHBIX, UHTEPIPETALUs pPe3yIbTaToB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX M MOOHMIIBHBIX KOMIBIOTEPOB, TCHICHIIUI Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHWE HaBbIKaMHU pabOThl C OMEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOecreueHusi s pelieHus ydeOHBIX 3aJad 1o
BBEIOpaHHOM CHeIUaIu3aIiuy;

HAJIMYUE TIPEJICTABICHUN O KOMIBIOTEPHBIX CETSIX U UX POJIA B COBPEMEHHOM
MUpe, 0 0230BbIX MPUHIIAIIAX OPTaHU3ANUN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 OOmMUX MpUHIUINAX pPa3pabOTK W (YHKIIMOHUPOBAHHUS HMHTEPHET-
MIPUITOKEHNM;



NOHMMaHHWE Yrpo3 HWHGOPMAIMOHHONM O€30MacHOCTH, HCIIOJIb30BAHUE
METOJIOB M CPEACTB MPOTUBOJACHCTBHS JTHUM yIrpo3aM, COOJIIOJACHUE MEP
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAaHEHUE MTEPCOHAIBHBIX
JaHHBIX, COOJIIO/IEHUE TPeOOBaHUM TEXHUKU O€30MaCHOCTH M TUTHEHBI ITPU paboTe
C KOMIIBIOTEPAMH U APYTUMU KOMIIOHEHTAMU LIU(PPOBOTO OKPYKEHUS, IOHUMaHUE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX MpOrpaMM, 0a3 JaHHBIX M
paboTel B ceTn MHTEpHET;

INOHMMaHHE OCHOBHBIX IPUHIMIOB JUCKPETU3AlMU PA3NUYHBIX BHJIOB
uHpOpMallMK, YMEHUE ONPENeNiaTh HH(POPMALMOHHBIA O0O0BEM TEKCTOBBIX,
rpauyecKux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX IapaMeTpax AMCKPETU3AlUH,
YMEHUE OMNpEACNATh CPEAHIO CKOPOCTh IIE€pEelaud JAHHBIX, OLIEHUBATh
U3MEHEHUE BpPEMEHU TMepeJayd NpH M3MEHEHHH WH(OPMAIMOHHOTO 00BbEMa
JTAHHBIX U XApaKTEPUCTHK KaHaja CBS3H;

YMEHUE HCIIONB30BaTh MPU PEUICHUH 3a/1a4 CBOMCTBA MO3UIMOHHOW 3aIlliCH
YyHuCell, AITOPUTMA MMOCTPOCHHUS 3alUCH YKCIIa B MIO3UIIMOHHON CUCTEME CUHUCIIECHUS
C 3aJlaHHBIM OCHOBAHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAIlEH 3alHCh
ATOr0 YWCia B MO3ULHMOHHOM CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHEM,
YMEHHME BBINOJHATH apU(PMETHUECKHUE OIepaluy B MO3UIMOHHBIX CHCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BaAHMS JIOTUUECKUX BBIPAXKEHHM, HCIIONb3Ys
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOpPMaJIbHBIX (hOpMax IO 3aJlaHHOM Tabnuie
UCTUHHOCTH, HUCCIIE0BaTh O0JacThb MCTUHHOCTH BBICKA3bIBaHUS, COJAEPIKAILEro
NIEPEMEHHBIE, PEIIATH HECIOKHBIE JJOTUYECKNE YPABHEHUS U CUCTEMBI YPaBHEHU;

NOHMMaHuEe O0a30BbIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3arnuch YMcesl B MO3UIMOHHOW CHUCTEME CUMCICHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEJ B 33JaHHOM JMarna3oHe, 00padoTKka MHOTOpa3psiAHbIX LEJIbIX
YHCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNsATh CI0XKHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(CcyMMHpOBaHHE 3JEMEHTOB MAacCuBa, COPTUPOBKA MaccHBa, HepeOopHbIe
QITOPUTMBI, TBOMYHBIM MOUCK) U MPUBOJAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOKHOCTH JJIsl PEIIEHUS OJHOW 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IMPOrPaMMHUPOBAHUSI BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npencraBieHUs MU O O0a30BBIX THUMaX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHUE MCIOJb30BaTh OCHOBHBIC  YIPABISIONINE
KOHCTPYKLMH, YMEHHUE OCYIIECTBIATh AHAIN3 NPEIJOKEHHOM IPOTrpaMMBbI:
OTPENAENATh Pe3yJbTaThl padOThl IPOrpaMMBbl NPU 33JAHHBIX MCXOJHBIX JTAHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOKHO IOJIyYEHHE YKa3aHHBIX



pE3yNbTAaTOB, BBISBIATH JAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OMHUOKE B padoTe
porpamMmbl, HOPMYIUPOBATH MPEITIOKEHUS 10 YIYUIIEHUIO IPOTPAMMHOTO KO/,

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JEMOHCTPAlMOHHBIE MaTEPUANbl C UCIIOJIBb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh JICKTPOHHBIC TAOJMIIBI JIJIs1 aHAJIN3a, IPEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUM, BHIOOP ONTUMAJIBHOTO PEIICHHUS, MOAOOp JUHUU TPEHJA, PEIICHUE
3aJlay IPOTHO3UPOBAHMS).

B mpomecce uzydenus kypca uHPOpMaTUKH YyriayOonéHHOro ypoBHS 6 11
Knacce oOyvarommmucs OyayT  JOCTUTHYTBHI — CIEAYIOUIME  MPEIMETHbIC
pe3yJbTaThI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JOIMYCKAIOIIHE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KObI), HCIOJIb30BaTh MPOCTEUIIINE
KO/JIbI, KOTOPbIE MO3BOJISIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUS] TPU HU3BECTHOW YaCTOTE CHMBOJIOB, MOSICHATH TPHUHIIUIIBI
paboThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHE pellaTh aJrOPUTMUUYECKUE 3a/]a4d, CBSI3aHHBIC C aHAIW30M rpados
(3aJayn  MOCTPOEHUS ONTUMAILHOTO TYTH MEXAYy BepuIMHaMHu Tpada,
ONpENENICHUs]  KOJIMYECTBA  PA3IUYHBIX  NyTE€d  MEXAY  BEpIIMHAMU
OpPUEHTHUPOBAHHOTO AIMKIMYECKOro rpada), YMEHHE HCIOIb30BaTh JEPEBhS MPH
aHaMM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apUPMETHUECKUX
BBIpAXEHUN, TIPU PEIICHUM 3a/1a4 TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBHI O 33JJaHHOMY aJITOPUTMY, pa3zpadaThiBaTh U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaThiBaTh W pEaTU30BBIBATH B BHJE MporpamMm 0a3oBbIe
QJITOPUTMBI, YMEHUE MCMOJIb30BaTh B MpOrpaMMax JaHHBIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pelIeHnH 3a/1ad CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBApU, CTEKU, OUEPEH, IEPEBDH),
WCIIOJI30BaTh 0a30BbIE OMEpAIMM CO CTPYKTYpaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJIT 00paOOTKM YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MpPU pa3pabOTKe MporpamMm OHOIHMOTEKU
noAnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIbHBIX
CPEIICTB Cpefibl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMHUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

yMEHUE CO37aBaTh BeO-CTPAHUIIBL;



BJIAJICHUE OCHOBHBIMH CBEJEHUSMHU O 0a3ax maHHBIX, WX CTPYKTYpe,
CpeIcTBax co37aHUsl M pabOThl C HUMH, YMEHHE WCIIOJIh30BaTh TaOIMYHBIC
(pensairoHHbIe) 0a3bl JAHHBIX (COCTABIAThH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTHPOBKY U TOWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIIBIOTEPHO-MATEMATHICCKHUE MOJICIH /I aHaJIN3a
O0OBEKTOB W TIPOIECCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOJIHSTH
aHaJgu3 Ppe3yJbTaTOB, IIOJYYEHHBIX B XOJIE MOJCIUPOBAHMS, OIEHUBATh
COOTBETCTBHE MOJICJIM MOJICTIUPYEMOMY OOBEKTY WM TPOIECCY, MPEeaCTaBIsATh
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

YMEHUE OpraHWU30BBIBATH JUYHOEC WH()OPMAIMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAaHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTHUH, TOHUMaHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

MMOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MPUMEHEHUST TEXHOJIOTHA MCKYCCTBEHHOTO HWHTEIICKTa B Pa3IUYHBIX O0JIACTSX,
HaJIMYME TIPEICTABICHUHA O Kpyre perracMbIX 3a7ad MAIIMHHOTO OOyYeHHS
(pacrio3HaBaHusl, KJIacCU(PUKALUKA U MIPOTHO3UPOBAHUS) HAMUKE MPEICTABICHUN
00  HCMNONB30BAaHUU  HMHPOPMALUOHHBIX  TEXHOJOTMM B Pa3IU4HBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uu(ppoBbIe
Ne /o P Kontpoabnsie IlpakTuueckue (udpp )
NpOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Hudposasi rpaMoTHOCTH
11 KomnbroTep - yHuBepcanbHOE YCTPOHCTBO 6
' 00pabOTKU JaHHBIX
1.2 [IporpammHuoe obecrieueHne 1
1.3 KommnsrorepHsie cetn 5 1
1.4 WNudopmannonHas 6€30macHOCTb 1 2
Hroro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
71 [IpencraBnenue nudopmanuu B 19 | )
KOMIIbIOTEpE
22 OcHOBBI anreOpsl JIOTUKU 14 1 1
2.3 Komnerotepnas apupmernka 7 1 1
Hroro no pazneny 40
Pa3zpnen 3. AlropuTtMbl M IpOrpaMMHUpPOBAHHE
3.1 Bseznenue B nporpaMmMupoBaHue 16 1 0.5
3.2 BcnomorarenbHble anropuTMbl 1
33 YucneHHble METOBI 3
34 AAropuT™MBbI 00pabOTKH CUMBOJIBHBIX 5 1

JTAHHBIX




3.5 ‘ AnropuT™MbI 00pabOTKH MacCHBOB 10 1 3.5
Hroro no pazneny 44
Pasznea 4. UndopMaumoHHbIe TEXHOJIOTHH
4.1 OO0paboTKa TEeKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanus3 JaHHBIX 8 1 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 21.5




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM nupposbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
11 Nudopmanus u nHGopManmoHHbIC 10 | )5
IPOLIECCHI
1.2 MopenupoBanue 8 1 2
Hroro no pazneny 18
Pa3nes 2. AnropuT™Mbl M IpOrpaMMHpOBaHue
2.1 DIEMEHTHI TEOPUH AITOPUTMOB 6 1 1
22 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 1 10
)3 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 16 | 45
IPOrPaMMHUPOBAHUS
Hroro no paszneny 50
Paznen 3. UndopmManmoHHbIe TEXHOJIOTUH
31 KomnberorepHo-MaTeMaTHueCKOE g | )
MOJIEJTMPOBAaHUE
3.2 bas3rer qaHHBIX 10 1 4
33 Be6-caiiTh 14 1 4
34 KomnrelorepHas rpaduka 1 3.5
3.5 3D-monenupoBanue 1 3
Uroro no pazgeny 48




Pe3epBHOE Bpemst 20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 36.5




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Koutpoapupie  IMpaxrueckue fll3y'{em/m :)Iﬁl()l)al;OBaTeﬂbHLIe
padoThI padoThI pecypes:

TpeboBaHMs TEXHUKH OE30MIACHOCTH U
TUTUEHBI IPH paboTe ¢ KOMIIBIOTEPaMU U

1 1 Henena
JPYTUMHU KOMIIOHEHTaMH U(PPOBOTO
OKPYXKCHUS
[TpuHIMTIBL PaOOTHI KOMITBIOTEPOB U | 1 Henens
KOMIIBIOTEPHBIX CUCTEM
OOMeH TaHHBIMU C ITOMOIIIBIO LIHH. | 1 Henensa
KonTtpouteps! BHEIIHUX yCTPONCTB
ABTOMaTHYECKOE BBIIIOJIHEHUE TPOIPaMMBI | 1 Henensd
IIPOLECCOPOM
OrniepaTuBHas, MOCTOSIHHAS U 2 Henens
JoJroBpeMeHHast maMaTh. KoHTposepbl |
BHEIIIHUX yCTpOMCTB. IIpsamoit noctym k
naMsITH
CoBpeMEeHHbIE KOMITBIOTEPHBIE 1 2 "Hepenst
TEXHOJIOTHHI
[Iporpammuoe obecnieueHue 2 Henensd
KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1
MOOUJIBHBIX YCTPONCTB
CucrtemMHOe MporpaMMHOE 0OecrieueHue. | 2 Henensd

OrnepaliluOHHBIE CUCTEMBI




9 YTunutsl. paiiBepsl yCTPOICTB. 3 Henens
[TapamiensHOE IPOrpaMMUpPOBaHUE
10 WNHcTamnsus u AeMHCTAIUIALNS 3 Henens
MPOrPaMMHOT0 0OecTeueHust
®arinossle cucTeMsbl. [IpuHIMIIEL 3 Henensd
1 pasMeleHus 1 UMEHOBaHHS (DaiiiioB B
nonroBpeMeHHON namsiTH. [11abaoHb! s
OMHCaHUS rpynn (aition
3akoHoaarenbcTBO Poccuiickoit 3 Henens
12 ®denepanyu B 00JIaCTH MPOTPAMMHOTO
obecrieueHus U JaHHbIX
[IpuHUUITBI TOCTPOEHUS U anlapaTHbIE 4 nenens
13 KOMITOHEHTBI KOMIIBIOTEPHBIX CETEH.
CereBble IPOTOKOJIBI
14 Cetp UHTEpHET 4 Henens
15 Paznenenue IP-cetn Ha nmoxceTy ¢ 4 nenens
ITOMOIIBIO MACOK ITOJICETEN
16 CeTeBoe aIMUHHCTPUPOBAHIE 4 Hezens
Bune! nestensHoctu B cetn IHTEpHET. S Henend
17 Cepsucel HTEpHETA. ['0OCynapcTBEHHBIE
AJIEKTPOHHBIE CEPBUCHI U YCIyTU
18 NHpopMannoHHas 6€30MacHOCTb S Hezen
19 BpenonocHsle nporpamMmmHoe obecrieueHue S Henend
U METOJIbI O0pHOBI ¢ HUM
20 [IpakTruueckas paboTta 1mo Teme 5 Henmens

"AHTUBHPYCHBIE TPOTPAMMBI"




21

22

23

24

Opranu3anus JMYHOTO apXHUBa
uHpopmanuu. PesepBHOE KOTMUPOBaHHE.
[TaposibHas 3amura apxuBa

[[IndpoBanne TaHHBIX

Anroput™m mudppoBanus RSA.
Creranorpadus

[TpakTiueckas paboTa 1o Teme
"[lInppoBanue n1aHHBIX"

6 Henens

6 Henens

6 Henens

6 "Henena

25

Wndopmanus, 1anHbIe ¥ 3HAHUS.
HuopmaroHHbIE TPOIECCHI B TPUPO/IE,
TEXHUKE U 001IECTBE

7 Henens

26

HenpepbIBHBIE U AUCKPETHBIC BETMUUHBI U
curHansl. Heo0xoaumMocTh JUCKpeTU3au
uH(popMalny, NpeJHa3HAY€HHOM TS
XpaHEeHus, epeadn u o0paboTKu B

U (pPOBBIX cUCTEMAaX

7 Henensa

27

28

29

JIBonuHOE KOoMpoBaHue. PaBHOMEpHBIE U
HepaBHOMEpPHbIE KObl. [lekoaupoBanue
COOOIIIEHHH, 3aIMCAaHHBIX C TOMOIIBIO
HEPAaBHOMEPHBIX KOJIOB

VYcenosue @ano. I[loctpoeHre 04HO3HAYHO
JEKOUPYEMBIX KOJIOB C IOMOIIBIO JepeBa.
I'pad An. A. MapkoBa

EnuHuts! u3smMepeHust KoJauyecTBa
uHpopManuu. AnpaBUTHBIA TOIXO K
OLIEHKE KOJIMYeCTBa UH(OpMAIIH

7 Henens

7 Henensa

8 Henena

30

CucTeMBI CUHUCIIEHUS

8 Henensa




31 IlepeBo uncesn U3 OHOM CUCTEMBI 8 Henensa
CUHCJICHHS B APYTYIO
JIBonuHasi, BOCbMEPUYHAS U 8 Henens
32 HIeCTHAI[aTepUYHAsl CUCTEMbI CUHCIICHUS,
CBSI3b MEXKIY HUMU
JBonyHasi, BOCbMEPHUYHAS U 9 Henens
33 HIECTHAALIATEPUYHAsL CUCTEMbI CUUCIICHUS,
CBSI3b MEXKIY HUMU
JIBonyHasi, BOCbMEPHYHAS U 9 Henens
34 HIECTHAAIATepUYHAS CUCTEMbI CUMCIICHUS],
CBSI3b M@Ky HUMHU
35 ApudmeTrnueckre onepaiuu B O Henens
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS
36 TpouuHas ypaBHOBEIICHHAs CUCTEMaA 9 Henens
CUMCIJICHUS
37 JIBOMYHO-eCATUYHAS CUCTEMA CUUCIICHUS 10 nenens
38 KonupoBaHue TeKCTOB 10 nenens
39 PacTpoBoe KOJMPOBaHHE H300paKeHH it 10 nenens
[IpakTuyeckas pabora Mo Teme 10 nenens
40 "Iuckperusanus rpaguueckon
uHpopmanun"
LBeToBbie Mogenu. BekropHoe 11 nenens
41 KoaupoBanue. @opmarsl (aisios.

Tpéxmepnas rpadpuka. OpakraiabHas
rpaduka




42

Konunposanue 3Byka. O1nieHka
UH(POPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TP 33JJaHHBIX YaCTOTE
JTUCKPETH3AINH U Pa3PsIIHOCTH
KOJMPOBAHUS

11 menensa

43

44

45

46

[TpakTrueckas paboTa 1o Teme

"Jluckpernsanus 3ByKoBor HHPoOpMauu'"

OcHOBBI aJIreOpBbl JTOTUKU

Jlornueckue oneparuu. TaOauibr
HCTUHHOCTH

Jlornueckue BolpaxeHnus. Jlornueckue

TOXICCTBA. HOKa3aTeJ'IBCTBO JJOT'MYCCKUX
TOXACCTB C IIOMOIIIBIO Ta6J'II/II_I HNCTUHHOCTH

11 enensa

11 senens

12 nwenens

12 wenens

47

[IpakTuyeckas pabora o Teme
«Iloctpoenue u ananu3 TabIUI
HMCTUHHOCTH B TAOJIMYHOM TIPOIIECCOPE»

12 wenens

48

49

Jlormueckme OI€panru 1 ornecpanvi HazqQ
MHOXECTBaMU

Jlormueckue OIIcpalru U onepan HaxQ
MHOXXECTBaMU

12 wenens

13 wenens

50

3aKoHBI anTeOphl JIOTUKH. JKBUBAJICHTHHIE
npeoOpa30BaHUsl IOTHUECKUX BBIPAKCHHI

13 wenensa

51

52

Jlornueckue ypaBHEHUS U CUCTEMBI
ypaBHEHUU

Jlornueckue GyHKIMH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GyHKIUH OT KOJIMYECTBA apTyMEHTOB.
[TomHbIe cUCTEMBI JIOTHYECKUX (PYHKITHI

13 wenens

13 wenens




53

KanoHnnueckue (popMbl JTOTHYECKUX
BbIpaxkeHUil. COoBEpIIEHHbIE
JU3BIOHKTUBHbBIE 1 KOHBIOHKTHBHbBIE
HOpMaJIbHBIE (POPMBI, ATTOPUTMBI HX
MOCTPOCHHS O TaOJIUIIE UCTUHHOCTH

14 senens

54

55

Jloruueckue JIeMEHTHI B COCTAaBE
KOMIThIOTEpa

Tpurrep. CymmaTtop. MHOropaspsaHbliii
CyMMaTop

14 uenens

14 uenens

56

ITocTpoeHne cxem Ha JTOTHYECKUX
3JIEMEHTaX. 3alKch JIOTUYECKOIO
BBIPAKEHMSI 110 JIOTUYECKOU CXeMeE

14 genensa

57

58

59

60

MukpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

HpeI[CTaBJ'IeHI/Ie OCJIBIX YUCCII B ITaMATHU

KOMIIBIOTEPA. OI‘paHI/I‘-IeHHOCTL JAraria3oHa

Yyucen MPU OTPaHUYEHUN KOJIUYECTBA
pa3psanoB. [lepenonnenue pa3psagHon
CECTKHN

be33HakoBbIe U 3HAKOBBIE JaHHBIC.
3HaKOBBIN OUT. /[BOWYHBIH
JIOTIOJTHUTEIIbHBINA KOJI OTPULIATEIIbHBIX
qucen

IToOuTOBBIE TOrHYCCKHUE OoIrcpanunu.

Jlornueckuii, apudmMeTHuecKuil u
LUKJIMYECKUI CIBUTH

15 wenens

15 wenens

15 wenensa

15 wenensa

61

[[IndpoBanme ¢ MOMONIBIO TOOUTOBOM
onepauuu «uckmovaroniee MJIN»

16 nenens




HpCI[CTaBJ'IeHI/IC " XPaHCHUC B IIaMATU

62 16 Henens
KOMITbIOTEPA BEIIECTBEHHBIX YUCEI
BrlimotHeHME orepanuii ¢ BeIeCTBEHHBIMU
63 YUCJIaMH, HAKOTUICHHE OITHOOK TIPH
16 Henens
BBIYHCIIEHUAX
[IpakTuyeckas padora o Teme «M3yuenue
64 IOPa3psITHOT0 MAITMHHOTO ITPEACTABICHUS
paspsin pea 16 Henena
LIEBIX U BEIIECTBEHHBIX YHCEID)
65 AHanu3 anropuTMoB 17 nenens
DTanbl peleHus 3aa4 Ha KOMITbIOTEpeE.
66 Nuct eHTaJIbHEIC CpeICTBA:
pyM pea 17 genensa
TPAHCIIATOP, OTIATIHK, TPOGUITAPOBIITHK
Cpena nporpammupoBanus. Komnumsius
67 Y UHTEPIPETALNS] IPOTPAMM.
Bupryanbanie Mammael. TaTerpupoBanHast
PTY TpHp 17 Henens
cpena pa3paboTKu
68 Mertoab! OTJIaIKK TPOrpaMM 17 nenens
TuIsl HepeMEHHBIX B A3BIKE
69 P 18 Henmens
MpOTrpaMMHUPOBAHUS
70 O0paboTka 1eIbIX Yhce 18 nenens
71 O0paboTka BEIECTBEHHBIX YHCET 18 menens
72 CitydaiiHbI€ U IICEBIOCITYyYalHbIE YnCIa 18 nenens
73 BerBnenus. CnoxxHbIE YCIOBHS 19 nenens




19 genensa

74 [MKIIBI C yCTIOBUEM
ukJitel 1O NEPEMEHHOM.
75 B3anmo3ameHs1eMOCTh pa3nyHbIX BUIOB 19 Hexens
IIUKIIOB
76 O06paboTka HaTypaJIbHBIX YHUCEIT C 19 Hexenst
UCTIOJI30BaHUEM LIUKJIOB
HaxoxeHue Bcex MpOCThIX YHCEN B
77 3amanHoM nuana3one [Ipaktudeckas 0.5
pabota no Teme «Penienue 3aga4 METOI0M 20 Hexens
nepedopay
78 HNuBapuant uukia 20 nenes
79 JlokyMeHTupOBaHuE IpOrpamMm 20 Henens
20 O6Pa6OTKa JTAHHBIX, XPAHSIINXCA B 20 Henens
daitnax
81 Pa30Ouenne 3agaun Ha mog3amayu 21 nepens
Hcnonk30BaHue CTaHIAPTHON OMOIHOTEKH
2 s3bIKa porpammupoBanus. [loakmouenue
6ubnmoTex I'IO,Z[I;[pOI‘paMM CTOPOHHUX 21 Henens
IPOM3BOIUTEINCH
83 [TonmporpaMmsl (rpoueaypsl U GyHKIUHN) 21 nenens
84 [Monmporpammsl (porietypsl U pYHKITUH) 21 nenens
25 [TpakTrueckas paboTa 1o Teme | 22 Henens

"PazpaboTka moamporpamm"




86

87

88

Pexypcus. PexkypcruBHBIE 0OBEKTHI
(ppaxrainsr). PexypcuBHbIe porienypsl U
¢ynkunu. Mcnonp3oBanue creka s
OpraHM3alHi PEKYPCUBHBIX BHI30BOB

[TpakTrueckas paboTa 1o Teme
"PexypcuBHbI€ moAnporpaMmser"
MopaynpHBIN IPUHLMI IOCTPOCHUS
porpamm

22 wenens

22 "wenens

22 "enens

&9

YucneHHbIe METOIbI

23 menens

90

[IpakTuyeckas pabora o Teme
«HucneHHoe penieHue ypaBHEHUN»

23 "enens

91

92

93

Hcnonb3oBanue JUCKPETU3all B
BBIYHMCIINTCIIBHBIX 3aJadax

[TpakTryeckas pabora o Teme
«[IpubnamxéHHoe BBIYMCICHUE ATTHH
KPHUBBIX U TUIOMIAAeH GUTyp»

ITpaktiueckas padora mo Teme «llomck
MakcuMyMa (MUHHUMYMa) QYHKIIAN

23 menens

23 "wenens

24 uenensd

94

O6paboTka CUMBOJILHBIX JIaHHBIX.
AnropuT™MbI 00pabOTKH CUMBOJIBHBIX
CTPOK: MOJICYET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE

24 uenens

95

96

ANropuT™MBbI 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30MeHNE CTPOKH Ha CJI0BA IO
pOOEIbHBIM CUMBOJIAM

ANropuT™MbI 00pabOTKH CUMBOJIBHBIX
CTPOK: TIOUCK MOACTPOKU BHYTPH JaHHOU

CTPOKH; 3aMEHA HAWICHHO! NIOJACTPOKHU Ha

24 uenens

24 genens




97

APYTYIO CTPOKY

[IpakTuyeckas pabora o Teme
"O6paboTKa CTPOK C UCIIOJIB30BAHUEM
(GYHKIMHA CTaHIAPTHOM OMOIMOTEKH SI3bIKa
porpaMMupoBaHus"

25 uenens

98

99

I'enepanus cioB B 3alaHHOM andaBuTe

MaccuBsl 1 110CHEI0BATEILHOCTH YUCEN.
[TpakTHueckas paboTta 1mo Teme
"3anosiHenue Mmaccuna"

0.5

25 uenens

25 uenens

100

101

102

O0600mEHHBIE XapaKTEPUCTHKN MAaCCHBA

JIMHENHBIN TTOMCK 3aJJaHHOr0 3HAYCHHS B
maccuBe. [IpakTuyeckas pabota mo treme
"JInHEeNHBIN NOKUCK 3aJaHHOTO 3HAUEHUS B
Maccuge"

[IpakTuueckas pabora no teme "Ilonck
MHUHHUMAJIBHOTO (MaKCUMaJIbHOTO)
3JIEMEHTA B YUCJIOBOM Maccuse"

0.5

25 uenens

26 wenens

26 wenens

103

CopTupoBka 0OJHOMEPHOIO MacCHBA.
[TpocThie METOIbI COPTUPOBKH.
[TpakTrueckas pabota no teme "lIpocTsie
METO/Ibl COPTUPOBKHU MaccuBa"

0.5

26 Henens

104

CoptupoBka cnusgaueM. boictpas
COpPTUPOBKa MaccuBa (aJIrOPUTM
QuickSort). [IpakTrueckas padoTa Mo Teme
"beIcTpas copTupoBka Maccusa'

0.5

26 Henens

105

JIBOMYHBIN ITIOUCK B OTCOPTUPOBAHHOM
MmaccuBe. [IpakTiueckas paboTa 1o teme

0.5

277 Henens




" JIBOMYHBINA HOUCK"

106 JIByMepHbIE MacCUBBI (MaTpPULIbI) 27 nenend
107 AAropuTMBI 00pabOTKH MaTpPHUIL 27 nenens
108 Penrenue 3amau aHaimmsa JaHHBIX 27 nenens
109 CpencTBa TEKCTOBOIO MpOIEccopa 28 nenens
110 KommnbrorepHas BEpcTKa TeKCTa 28 nenend
[IpakTrueckas pabora o Teme "BépcTka
111 JOKYMEHTOB C MaTEMaTUYECKUMHU 1 28 Hexens
dbopmynamu"
112 HNHCTpyMEHTHI peLieH3UPOBaHUS 28 nenend
113 [IpakTuyeckas pabora o Teme | 29 Hexens
"MHoOrocTpaHM4HbIE TOKYMEHTHI"
O6naunbie cepBuckl. KomnexkruBHas
114 pabora ¢ tokymentamu. [IpakTuueckas 0.5
pabora o Teme "KonnexkruBHas padbota ¢ ' 29
Hezaens
JIOKyMEeHTaMH"
115 Ananu3 ganueiX. bosblie naHHbIE 29 nepens
116 MammnaHoe o0yueHune 29 Henens
17 AHalM3 JaHHBIX C TOMOIIIBIO 3JIEKTPOHHBIX 30 Hexens
TaOIuUIL
[IpakTuueckas padota mo Teme "AHanus
118 JTAaHHBIX C TIOMOUIBIO AIEKTPOHHBIX 1 30 Hexens

Tabymm"”




[TocTpoenue rpadgukoB GyHKIHIA.
[IpakTuyeckas pabora o Teme
"HarnsaHoe nipeacTaBieHue pe3yabTaToB

119 . 0.5

CTaTUCTHYECKOW 00paOOTKU JAHHBIX B

BUJIC JMarpaMM CPEICTBAMH PEIaKTOpa 30 Hexens

3JICKTPOHHBIX TabIuUIr"

Jlunuu tpenna. Ilpaktuueckas padota mno

n

120 teme "[lonOop nuHUM TpeH.a, 0.5 30 Hexens

POrHO3HpoOBaHuE"

[Ton6op napamerpa. [IpakTuueckas padora
121 1o teme "YucieHHoe pelieHne ypaBHEeHU ! 0.5

31 nenens

C TIOMOIIIBIO TI0/100pa rapameTpa”

OnTuMu3anus Kak IOMCK HAUITYYIIEero

peLIeHHs B 3aJJaHHBIX YCIOBUSX.
122 [TpakTuyeckas pabora no reme "Perienue 0.5

3aJa4 ONTUMH3AIMHU C IOMOIIIBIO 31 Hemens

AJIEKTPOHHBIX TabnuI"
123 PesepBHOE BpeMs 31 nenens
124 PesepBHOE Bpems 31 nenens
125 PesepBHOE BpeMs 32 nenens
126 PesepBHOE BpeMs 33 nenens
127 PesepBHOE BpeMs 33 nenens
128 PesepBHOE Bpems 33 nenens
129 PesepBHOE BpeMs 33 nenens




33 wenmens

130 Pe3epBHOE Bpemst 1

131 PesepBHOE Bpems 1 33 Hepens
132 PesepBHOE Bpemst 1 33 nenens
133 PesepBHOE Bpemst 1 34 nenens
134 Pe3sepBHOE Bpems 1 34 Henens
135 Pe3sepBHOE Bpems 1 34 nenens
136 Pe3sepBHOE Bpems 1 34 menens

OBUIEE KOJIMYECTBO YACOB I10 136 10 )15

[NPOTPAMME




11 KJIACC

Kosnu4yectBo 4yacos DJIEeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
1 KommuectBo nadopmarim 1 1 Henens
2 AJITOPUTMBI CKaTUS TaHHBIX 1 1 nenens
3 Anroput™m Xaddmana 1 1 nenens
[IpakTuyeckas pabora no Teme "CixaTre 1 Henens
4 JIAaHHBIX C TIOMOULIBIO AITOPUTMA 1 1
Xappmana"
5 Anroputm LZW 1 2 nenens
ANTOPUTMBI C)KaTHUs JAHHBIX C IOTEPSIMHU. 2 Henens
6 [IpakTuueckas pabora no teme "Cixxatue | 0.5
JIaHHbIX ¢ noTepsMu (anroputmsl JPEG, '
MP3)"
7 CkopocTh nepeaaun JaHHBIX 1 2 neniens
8 [ToMex0oyCTOYMBBIE KOJIbI 1 2 Henens
9 [IpakTuyeckas paborta o Teme ] | 3 Henensd
"ITomexoycToitunBbie KOIbI"
CucreMnl. KOMIIOHEHTEI CHCTEMEI I UX 3 genensa
10 B3aumoeiicTBue. CucteMHbiid 3 PexT. | |

Ynpasnenue kak HHOOPMAITMOHHBINA
nporuecc. OOpaTHas CBS3b




3 Henensa

11 Mogenu u MoJeIupoBaHue
12 ['padwr 3 nenens
13 Pemrenue 3a1a4 ¢ moMoursio rpagos 4 nenend
14 JlepeBbst 4 genens
15 OCHOBBI TEOpUU UTP 4 Hezens

[IpakTrnueckas padorta mo teme "l[lonck 4 nenens
16 BBIUTPBIIIHON CTPATETMH B UT'PE C MOJIHON

uHpopmanuein”
17 CpencTBa HCKYCCTBEHHOT'O HHTEIIEKTA 5 Hefend
18 [TpakTnyeckas padora no Teme "Cpencraa S Henensd

HCKYCCTBEHHOI'O MHTEJIJIeKTa"

dopmanu3anys MOHATHS ATOPUTMA. S Henensd
19 MaimnHa TelopHHTa Kak yHUBepcallbHast

Mozelb Beryucienuil. Tesuc Yépua—

TrropuHra

[TpakTrueckas paboTa 1o Teme 5 Henens
20 "CocraBieHHE IPOCTON MPOrPaMMBbI JIIs

MamuHbl Teropunra'
21 Mammuna [TocTa 6 Hepens
22 Hopmanbhslie anropugmel Mapkosa 6 nenens

ANTOPUTMUYECKU HEPA3PEIINMBbIE 3a1aUH. 6 Henens
23 3anaya octaHoBa. HEBO3MOKHOCTH

aBTOMATUYECKOM OTJIAJKU ITPOrpaMM




6 Henens

24 CI10)XHOCTh BBIYUCIEHUI
[Touck npocThIX YKcen B 3alaHHOM 7 Henens
25 JMarna3oHe ¢ NOMOUIbIO aJlrOpUTMa
«pemreTo Iparochenar
26 [TpakTruueckas padota mo teme "l[lonck 7 nenens
IIPOCTBIX YKCEN B 3a/IaHHOM Jinana3zoHe"
7 MHoropa3psaHbIe LeNble Yncia, 3a1a4u 7 Henens
JUTMHHOM apu(MeTuKu
[IpakTuyeckas pabora o Teme 7 Henens
28 "Peanu3anus BEIYUCIECHUN C
MHOTOpa3psHbIMU YHCIaMu"
CrnoBapu (accollMaTUBHBIE MACCUBBI, 8 nenens
79 oToOpaXkeHus1). Xo1I-TaOJIUIIBI.
[TocTpoenue anhaBUTHO-4ACTOTHOTO
cJoBaps 71 3aJJaHHOTO TEKCTa
[TpakTryeckas pabora o Teme 8 Henens
30 "ITocTpoenue anaBUTHO-4aCTOTHOTO
cJIoBaps IS 33JJaHHOTO TeKCTa"
AHaJn3 TEKCTa HAa €CTECTBEHHOM SI3bIKE. 8 Henens
31 Boiaenenue nocienoBaTeNbHOCTEHN 110
m1absiony. PeryssipHbie BRIpaskeHUs..
YacToTHBIN aHANN3
3 [IpakTuueckas pabora o Teme "AHanus3 8 Henens
TEKCTa Ha €CTECTBEHHOM SI3bIKE"
13 Crexu. AHanu3 MpaBUILHOCTH CKOOOYHOTO 9 nenens
BBIPAXKCHUS
34 Brruncnenue apudmernyeckoro 9 Henens

BBIPa)KEHUSI, 3aIIMCAHHOTO B MTOCT()HUKCHOM




35

dbopme

[IpakTuyeckas pabora o Teme
"Beruucnenue apugmMeTHIecKoro
BBIPAXXCHHUSI, 3aIICAHHOTO B MOCT(HUKCHOMN

dbopme"

9 Henens

36

Ouepenu. Mcnons3oBanue odepenu A
BPEMEHHOI'O XpaHEHUs JAHHBIX

9 Henens

37

38

39

40

[IpakTuyeckas pabora o Teme
"Ucnons3oBanue ouepenn”

JepeBbs. Peanuzanus aepesa ¢ ITOMOIIbIO
CCBUIOYHBIX CTPYKTYp. J{BoruHBIC
(bunapueie) nepesbs. [locTpoenue nepeBa
JUTS 33JJAHHOTO apH(PMETHIECKOTO
BBIPAKCHUS

[TpakTideckas paboTa 1Mo Teme
"Ucnonb30BaHne 1EPEBLEB IS
BBIUMCIICHHS apU(METHIECKIX
BbIpaKeHUI"

PekypcuBHbIe anroput™Mbl 00X07a JIepeBa.
Hcnonp3oBaHue cTeka U O4epen JIs
o0xoJa 1epena

10 emens

10 emens

10 nenens

10 nenens

41

PekypcuBHbIe anropuT™Mbl 00X0/1a JIepeBa.
Hcnonp30BaHue CTEKa U OUepeIn TS
o0xoJa 1epena

11 menens

42

Anroputmsl Ha rpadax. [Toctpoenue
MUHHMAaJIHHOTO OCTOBHOTO JepeBa
B3BEIIEHHOTO CBSI3HOTO
HEOPHEHTHUPOBAHHOTO Ipada

11 menens




43

44

O6xox rpada B rmyouny. O6xox rpada B
HIAPUHY

KonnuecTBO pa3anyHbIX MyTEeH MEXIY
BEpILIMHAMU OPUEHTUPOBAHHOTO
alUKIn4eckoro rpaga

11 menensa

11 enensa

45

46

47

48

49

Anroput™m JlefiKCTphI.

[TpakTrueckas paboTa 1o Teme
"Bpluncienue AIMHBI KpaT4alilero myTu
MeXy BepuInHamu rpada (anroputm
HetikcTpsn)"

Anroputm ®noiiga—Yopiuaia

3anauu, pemaeMple ¢ TOMOLIBIO
JUHAMHYECKOr0 IPOrpaMMHUPOBAHUS:
BBIYUCIICHHE PEKYPCUBHBIX (DYHKIIUH

[IpakTuyeckas pabora o Teme
"Bbruncnenue peKypcuBHbIX (QYHKIHH C
MIOMOUIBbI0 JUHAMUYECKOTO
porpaMMupoBasus”

12 nenens

12 wenens

12 menens

12 nenens

13 wenmens

50

3agauu, perraemMple ¢ TOMONIBIO
JUHAMHUYECCKOT'O HpOl”paMMI/IpOBaHI/IH .
MOACUYET KOJUYECTBA BAPUAHTOB

13 wenensa

51

52

[IpakTuueckas padota o teme "llomcuér
KOJIM4YECTBA BAPUAHTOB C IIOMOIIBIO
JUHAMHAYECKOTO MPOrPaMMHUPOBaHHUS"

3aiauu, pelraeMble ¢ TOMOIIBIO
JTUHAMUYECKOr0 MPOTPaMMUPOBAHUS:
3aa4d ONTUMHU3ALUN

13 wenensa

13 nenens




ITonsarue o nmapaaurmax

POrPaMMHUPOBAHUS. SI3BIKOB
53 porpaMMHpOBa 00630p SA3BIKO 14 Hexens
POrPaMMHUPOBAHHUS
[TonsiTe 06 0OBEKTHO-OPHUEHTUPOBAHHOM
54 p p 14 venens
POrpaMMHUPOBAHUN
OO0bexThI U K1acchl. CBOMCTBA U METOIBI
55 a 14 nenens
00BEKTOB
56 OOBEKTHO-OPUEHTHPOBAHHBIN aHAIIN3 14 nenens
[IpakTuyeckas pabora 1o Teme
57 "Hcnonp30BaHne TOTOBBIX KJIACCOB B 1
15 Henensa
nporpamme”
Pa3paboTtka nporpamMm Ha OCHOBE
58 p porp 15 Henens
00BEKTHO-OPHEHTHPOBAHHOTO TIOIX0Ia
[TpakTuyeckas pabora "Pazpaborka
59 MIPOCTOM MPOTPaMMBbI C UCTIOIb30BAHUEM 1
p porp 15 nenens
KJ1accoB"
WNukancynsuus. [Ipaktudeckas padbota no
teme "Pa3paboTka kiacca, UCTIOJIb r .
60 eme "Pa3zpabo cca, UCIOJIb3YIOIIETO 0.5 15 Henens
MHKAICYJIAIUI0"
61 Hacnenosanue. ITomamopdhusm 16 nenens
[IpakTuueckas paboTta 1mo Teme
62 p p 1 16 menmens
"Pa3zpaboTka nepapxuu KjiaccoB"
Cpenpl ObICTpOH pa3pabOTKH MPOTPaMM.
63 [IpoexTupoBanue nHTEpPEiica
p p pd 16 nenens
MOJIb30BATENS
IIpoekTupoBanue unTepdeiica
64 p p pd 16 nwenensa

IIOJIB30BaTECIIA




65

66

Hcnonp30BaHne TOTOBBIX YIPABISEMBIX
AJIEMEHTOB JIJISl TIOCTPOSHUS MHTEepdeiica

[TpakTrueckas paboTa 1o Teme

"Pa3paboTka nmporpaMmsl ¢ rpaduueCKUM
uHrepgeiicom”

17 uenens

17 uenens

67

H3yueHnne BTOpPOro si3bika
IIPOrpaMMHUPOBaHUS

17 senensa

68

69

H3yueHnne BTOpPOro si3bka
IIPOrpaMMHUPOBaHUS

Oranel KOMIIBIOTEPHO-MaTEMaTHUECKOT O
MOJIETTUPOBAaHUS

17 uenens

18 memens

70

Juckpernsanus npu MaTeMaTU4eCKOM

MOACIINPOBAHUH HCIIPCPBIBHBIX ITPOLICCCOB.

MO,[[GJ'II/IpOBaHI/IC JABHKCHUA

18 Henmens

71

72

73

[IpakTuyeckas pabora o Teme
"MopenupoBaHue ABUKEHUA"

MonenupoBanue OUOIOTHYECKUX CHCTEM.
[TpakTideckas paboTa 1o Teme
"MonenupoBaHue OMOIOTUYECKUX cucTeM"

MaremaTtuueckue MOJIEIN B SKOHOMHKE.
BrruucnurenbHble SKCIIEPUMEHTHI C
MOJEIIMHA

0.5

18 Henens

18 Henens

19 nenensa

74

BepostHocTHBIE MOaEnH. [IpakTyeckas
pabora o Teme "MmuranmonHoe
MOJIEJIMPOBAHHUE C TOMOLIBIO0 METOJA
Mounre-Kapno"

0.5

19 nenens

75

KommbproTepHOe MOICTTHPOBAHUE CUCTEM
yIIpaBJICHUS

19 nenens




19 genensa

76 O06paboTka pe3yIbTaTOB IKCIIEPUMEHTA
77 TaGmuuHble (pensSIuOHHbIC) Oa3bl JAHHBIX 20 nepens
[owuck, copTupoBKa u GUIBTpALUL
73 JAHHBIX. 3aIPOCHI HA BEIOOPKY JTaHHBIX.
3anpocsl ¢ napamerpamu. Beruucnsembie
20 nenens
TOJISL B 3alpocax
[IpakTudeckas padora o teme "Padora ¢
79 P N . P 20 memens
rOTOBOM 0a30¥ JaHHBIX"
MmuoroTabauunble 0a3bl TaHHBIX. THUITBI
80 CBsI3el MeXxay TabnuiiamMu. BHenHui
Y I 20 nenens
kito4. I{eocTHOCTh 6a3bl JaHHBIX
[TpakTudeckas paboTa 1mo Teme
81 "Pa3zpaboTka MHOTOTaOIMYHON 6a3bl
21 nenens
JIaHHBIX"
3anpockl K MHOTOTA0JIMYHBIM O6a3aM
82 21 Henens
TAHHBIX
[Ipaktrueckas pabota o Teme "3ampocsl K
83 p pu p 21 wenens
MHOTOTa0IMYHON 0a3e JaHHBIX"
84 31k ynpaBneHus ganasiMua SQL 21 nenens
[IpakTuyeckas pabora Mo Teme
85 "VrpaBieHue JaHHBIMH C TOMOIIBIO A3bIKA
p e m 22 Henens
SQL"
Hepensunonnsie 6a3bl JaHHBIX.
86 pelLl 2 22 "enens
DKCTEepTHBIE CUCTEMBI
87 HTepHET-TPUIOKEHHS 22 nepens




88

[ToHsiTHE O CEpBEPHOM U KIIMEHTCKOM
yacTax caita. TexXHOJIorus «KIMeHT —

3} 22 "wenens

cepBep», €€ JOCTONHCTBA U HEIOCTATKU

89 OcHogsl s1361ka HTML 23 nenens

n

90 [IpakTrueckas padora mo teme "Co3znanue 23 Henens
TEKCTOBOM BEO-CTpaHUIIbI"

91 OcHogsl si3p1ka HTML 23 nenens

92 OcHogsl s1361ka HTML 23 Henens
[TpakTrueckas pabota no teme "Co3nanue

93 BEO-CTpaHMIIBI, BKIIOYAFOIICH
MYJIbTUMEAUNHBIE O0BEKTHI (PUCYHKH, 24 Henens
3BYKOBBIE JIaHHbIE, BU/I€0)"

94 OcHOBBI KackaTHBIX TaOu1l ctuiert (CSS) 24 nenens
[IpakTuyeckas pabora o Teme
n

95 Odopmienne cTpaHUilbl C TOMOIIBIO 24 nexens
KacKaJHbBIX Ta0auI cTHiIeH"

96 Cuenapuu Ha s3p1ke JavaScript 24 nenend

97 Cuenapuu Ha s3p1ke JavaScript 25 Henens

98 ®dopMbI Ha BEO-CTpaHUIIE 25 Hepens

n

99 [IpakTuueckas padota mo Teme "OOpaboTKa 25 Hexens
JaHHBIX popM"

100 Pazmemnienue BeO-caiiToB. Ycmyra 25 Hexens

XOCTHHTA. 3arpy3ka (aijioB Ha CalT




101

102

103

104

Kaapuposanue. Ucnpasnenue
nepcnexkTussl. [ ucrorpamma. Koppekuus
YPOBHEW, KOPPEKLIMS LIBETA.
O0ecuBeunBaHNE LIBETHBIX N300pakeHNI

BBox n3o0pakeHuil ¢ HCIIOIb30BaHHEM
Pa3INYHBIX HUPPOBBIX YCTPOHCTB.
[IpakTrueckas padora o Teme "O6paboTka
poBsIX poTorpaduii"

Perymib. Pabora ¢ o6nactsamu. OunbTpsl.
[TpakTuyeckas pabdora no reme "Peryuib
nrudpoBbIx Gororpaduiit”

MHorocnoiiHble n300pakeHusi. TeKCToBbIC
cion. Macka cnosi. Kanansl. Coxpanenue
BBIJICJIEHHON 00J1acTH

0.5

0.5

26 uenens

26 Henens

26 wenens

26 Henens

105

106

107

[IpakTuueckas pabora o Teme
"MHorocnoiiable n300paxeHus"

[ToaroroBka miTOCTpaIyii sl BeO-CailTOB.
[IpakTuyeckas pabora o Teme

" AHUMUpPOBaHHbIE U300pakeHus"
Bekropnas rpaduka. Bekropuzamus
pPacTpOBBIX U300paKEHUN

0.5

27 uenensd

27 wenens

277 Henens

108

[TpakTiueckas pabota no teme "BektopHas
rpaduxa"

27 uenens

109

110

[TpuHIMIIBI TOCTPOEHUS U peAAKTUPOBAHUS
TPEXMEPHBIX MOJIENEHN

[IpakTuyeckas padora no teme "Co3nanue
IPOCTBIX TPEXMEPHBIX MoJienen"

28 Henens

28 Henens

111

Cerounbie MoJien. Matepualibl

28 Henens




[IpakTuueckas padota mo teme "CeTouHble

112 " 28 nenens
MOJIENH
113 ?{/Ia(ifee;poBaHHe MCTOYHMKOB OCBEILECHUSL. 20 nene
114 iiﬁj;;fg;?ﬂ pabota 1o Teme 29 nenes
115 AnnutuBHbIE TeXHONOTUU (3D-1puHTEpHI) 29 nepenst
116 [Tonsatue o BI:IpTyaJH)HOI?I pEanbHOCTU U 29 Henens
JIOTIOJIHEHHON PEATbHOCTH
117 Pe3sepBHOE Bpems 30 Henens
118 Pe3sepBHOE BpeMms 30 Henens
119 PesepBHOE Bpems 30 Henenst
120 Pe3epBHOe Bpems 30 Henenst
121 Pe3sepBHOE Bpemst 31 Henens
122 PesepBHOE Bpemst 31 Henens
123 PesepBHOE Bpemst 31 Henens
124 Pe3sepBHOE Bpems 31 nepens
125 PesepBHOE Bpemst 32 nenens
126 PesepBHOE Bpems 33 Henens
127 PesepBHOE Bpemst 33 Henens




33 wenmens

128 Pe3epBHOE Bpemst 1

129 PesepBHOE Bpems 1 33 nenens
130 PesepBHOE Bpemst 1 33 nenens
131 PesepBHOE Bpemst 1 33 Henens
132 Pe3sepBHOE Bpems 1 33 Henens
133 Pe3sepBHOE BpeMms 1 34 nenens
134 Pe3sepBHOE Bpems 1 34 menens
135 Pe3sepBHOE Bpemst 1 34 menens
136 Pe3sepBHOE Bpemst 1 34 Henens

OBUIEE KOJIMYECTBO YACOB I10 136 10 36.5

I[TPOTPAMME




IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

1.

3namv (nonumams)

1.1

[TonrMaHne OCHOBHBIX NPHUHIIMIIOB YCTPOWCTBA M ()YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlMOHAPHBIX U MOOWIIBHBIX KOMITBIOTEPOB; TEHICHIIHIA
pa3BUTHS KOMITBIOTEPHBIX TEXHOJOTHM; BJIAJICHUE HaBBIKAMH Pa0OTHI C
OINEPAlMOHHBIMH CUCTEMaMH W OCHOBHBIMH BHUJAaMH IPOTPAMMHOTO
obecrieueHHsT I pemieHWs  y4eOHBIX 3aJad 10  BBEIOpaHHOM

cricnyajn3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPHUHLMIAX OpraHU3allUd U

Q)YHKHI/IOHI/IPOB&HI/IH KOMIIBIOTCPHBIX ceTen

1.3

ITormmanne OCHOBHBIX MNPUHOUIIOB JUCKPETHU3AlIUN PA3JIMYHBIX BUI0B

uHpopmarun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKM YMCIOBOM M TEKCTOBOM
uHpopMauuy (3alMCh 4YMUCEN B IO3ULHOHHONW CHCTEME CUMCIEHHUS,
JENUMOCTb LIEJIBIX YHMCEN; HaX0XKJIEHUE BCEX MPOCTHIX YHCEN B 3a/laHHOM
Jvara3one; o0paboTka MHOTOPA3pSAHBIX IEIBIX YWCEN; aHaju3

CHUMBOJIBHBIX CTPOK U L[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3Hanue q)yHKHI/IOHaJ'IBHI)Ie BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMH CBEIEHUSMH O 0a3zax JaHHBIX, WX CTPYKTYPE,

CpeaAcCTBax CO3aHUAd U pa6OTI>I C HUMH

1.7

ITonnManue BO3MOKHOCTEH U OFpaHI/ILICHI/Iﬁ TEXHOJIOTHH HCKYCCTBECHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX 06nacmx; HaJIM4Yue Hpe)lCTaBJ'IeHI/Iﬁ 00
HUCITIOJIB30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3INYIHBIX

npodeccuoHanbHbIX chepax

1.8

Brmanenue TeopeTMHECKMM anmapaTroM, IO3BOJIIFOLIIUM  OCYIIECTBIISTh
IIPEACTABJICHUE 3aJaHHOTO HATypaJbHOTO YHCIA B PA3JIMYHBIX CUCTEMAX
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUSl JIOTUYECKUX BBIPAKEHUH,
UCTOJB3Ysl 3aKOHBI anreOpbl JIOTHUKHU; ONpPENesaTh KpaT4alliuid MmyTh BO
B3BEIIEHHOM Trpade M KOJMYECTBO MyTell MEXIy BepIIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYECKOTO rpada




Ymemo

2.1
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YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIN s
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMOJHATh AQHAJINU3 PE3YyJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIHUPOBAHUS;
OLICHUBATh aJEKBATHOCTh MOJEIHU MOJICIHUPYEMOMY OOBEKTY WIH

MPOLECCY; MPEACTABIIATh PE3YIbTATHl MOAEIUPOBAHUS B HATJISIIHOM BUIE

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 33/ladll  aHAU3a JaHHBIX
(mporHo3upoBaHue, KJaccupukanus, KJIacTepu3alus, aHaJIu3
OTKJIOHEHMI1); MOHUMATh MOCJIEI0BATEIbHOCTh PEILICHUsl 3aJad aHallu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLICHKA KayecTBa JaHHbIX,
BbIOOp ¥ (WJM) TMOCTPOCHHE MOJENH, NpeoOpa3oBaHUE IAHHBIX,

BU3yaJIn3allMd JaHHBIX, HHTCPHOPCTAlUA PE3YJIbTATOB

23

24

YMmenue onpenensite HHPOPMAIMOHHBI 00BEM TEKCTOBBIX, TpadUIeCKUX
Y 3BYKOBBIX JIaHHBIX IIPY 3aJJaHHBIX [IapaMeTpax AUCKPETU3alnU. Y MEHHE
OIPENENATh CPEOHIO CKOPOCTb IIE€peladd  JaHHBIX, OLIEHHUBATh
U3MEHEHHE BpEMEHHU Iepelauyd Ipu HU3MEHEHHH HH()OPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CTpouTh KO, OOECIEeUMBAIOLIUMN HAUMEHBUIYIO BO3MOXKHYIO

CPEIIHIO0 JUIMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PELICHUHM 3a7ad CBOMCTBA IMO3MLIMOHHOU
3allMCH YHUCEJI, aITOPUTMblI MOCTPOCHUS 3allMCH YHUCIA B TMO3UIUOHHOW
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAaHUEM M IIOCTPOEHHS YHUCia 10
CTPOKE, COZEpKalllell 3aluch 3TOTO 4YHUCia B MO3ULMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHWEM;  YMEHHE  BBINOJHSATH

apI/I(l)MeTI/I'-IGCKI/IC ornecpanru B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3BbIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (opMax 1O 3aJaHHON  Tabmuie
UCTMHHOCTH; HCCIeloBaTb 00JacTb MCTMHHOCTH  BBICKA3bIBAHMUS,

COACPKAIICTO IEPEMECHHBIC, PCHIATh HECIIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUSA

YMeHne pemaTh alrOpUTMHUYECKHE 3a7aud, CBSA3aHHBIE C aHAIH30M
rpadoB (3aayu MOCTPOCHHS ONTHUMAIBHOTO MYyTH MEXIY BEpIIMHAMHU
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX ITyTeH MEXIY BEpIIHHAMH

OPUCHTHUPOBAHHOI'O ATUKIINICCKOTO rpa(ba)

2.8

YMeHne ucnoiab30BaTh JCPEBbs MPU aHAIN3EC U IMOCTPOCHNUHN KOJ0B M JJIA
MNpEaACTaBJICHUA apI/I(I)MeTI/I‘-ICCKI/IX BBIpa)KeHHfI, npu PpeUICHUU 3adav
MOUCKa MU COPTHUPOBKH; YMCHUC CTPOUTH ACPCBO HUIPHI IO 3aJaHHOMY

IrOpuUTMy; pa3padaThiBaTh M OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO

UTPBI
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2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBL C  HUCIOJIB30BAHUCM Ta6HI/IL[
TPACCUPOBKU,; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBIOTCPA PE3YyJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIOYAOMIWX HHUKJIbI, BETBJICHHUA U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue OIpeneNaTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHME 3JIEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE AITOPUTMBI, JBOMYHBIM IOMCK) W IPUBOAUTH IPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU IUId pCICHUSA OHHOﬁ 3aga4u

2.11

BnajgeHue yHUBEpCATbHBIM SI3BIKOM  TPOTPAMMHPOBAHUS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBieHusiMu 0 6a30BBIX
TUTIAX JAHHBIX M CTPYKTypax IaHHBIX; YMEHHE HCIIOJIb30BaTh OCHOBHBIC
VIPAaBISIONME  KOHCTPYKIMH;  YMEHHE  OCYIISCTBIISATH  aHAIU3
NPEIUIOKEHHOW ~ MPOrPpaMMBI:  ONPENESITh  PE3YyJbTaThl  PaOOTHI
NpOTrpaMMBbl TIPU 33JaHHBIX UCXOJHBIX JIAHHBIX; ONPEICIISATh, MPU KAKUX
UCXOJHBIX JIaHHBIX BO3MOKHO TOJYYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT MPHBECTH K OMUOKe B paboTte
nporpaMMbl;  (QOPMYJIMPOBATh  NPEUIOKCHHS 1O  YIYYIICHHUIO

MMpOorpaMMHOIo Koia

2.12

2.13

YMeHue peanus3oBbIBaTh Ha BBIOPAHHOM JUIsl U3Y4YEHHUS  SI3bIKE
nporpamMmmupoBanus Beicokoro yposHs (Ilackanb, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBbI 0OPaOOTKH YMCEIl, YUCIOBBIX MOCIIEA0BATENILHOCTEH
M MacCHBOB: IIPEJCTaBJI€HME 4YHWCIa B BUAE HaboOpa MPOCTHIX
COMHOXMHTEJNEH; HaxX0XJIEeHHE MaKCUMalbHOW (MHUHUMAaJIbHOM) LHdpHI
HaTypaJIbHOTO YHCJa, 3alIUCAHHOTO B CUCTEME CUUCIIEHHS C OCHOBaHHUEM,
He mpeBblmaonmM 10; BbUMCIEHHE OOOOMIEHHBIX XapaKTEPUCTHK
AJIEMEHTOB MacCHBa WJIM YHCJIOBOM IOCIEAOBATEIBHOCTH (CYMMBI,
IIPOM3BENECHUS  CpPEAHEro  apu@MeTHYecKOro, MHUHUMAIbHOIO H
MaKCHMAaJIbHOTO JIEMEHTOB, KOJIMUYECTBA JJIEMEHTOB, YAOBIETBOPSIOLINX
3aJJaHHOMY YCJIOBHIO); COPTHPOBKY JJIEMEHTOB MacCHUBa; YMEHHE
UCIIOJIb30BaTh B MpOrpaMMax JaHHbIE pPAa3IMYHBIX THUIOB C Y4YETOM
OTpaHMYEHUN Ha JMAaNa30H UX BO3MOXHBIX 3HAYEHUH, NPUMEHSATH IpU
pELIEHNN 3aa4 CTPYKTYpPbl JAHHBIX (CIUCKH, CIOBAapH, CTEKH, OYEPEH,
JIepeBbsl); MPUMEHSATh CTaHJIAPTHBIE U COOCTBEHHbBIE MOANPOTrPaMMBbI IS
00pabOTKM YUCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK; HUCIOJb30BaTh MpPH
pa3paboTke MmporpamMm OHOJIMOTEKH MOANPOrpaMM; YMEHHE HCII0JIb30BaTh

CpeacCTBa OTJIAAKHU IPOrpaMM B CpCIC IMPOrpaMMHUPOBaAHUA

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_H:I JJIA aHaJIn3a,

MNpEACTaBJICHUA U O6pa6OTKI/I JaHHBIX (BKJ'IIO‘-IaSI BLI60p OIITUMAJIBHOT'O




peleHus, moadop JMHUM TPEHJA, pPEeIIeHHE 3a/1ady MPOTHO3UPOBAHUS);
YMEHHUE HCIOJb30BaTh TaOIWYHbIE (pENAIUOHHBIE) 0a3bl MaHHBIX H

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BBIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEIACTB  IU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BATEILHBIX CEPBUCOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
ITO TH®OPMATUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

1

udposast rpaMOTHOCTH

1.1

1.2

OcCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHLIe
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMBI. PacnpenenéHHHe

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0IBIINX JaHHBIX

[IpyHIMIBI OCTPOSHHS] W allapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX CETeH.
CereBbie mnporokosbl. Cerb HMHrepHer. Appecanuss B cetu MHTepHer.
[Ipotokomnsr creka TCP/IP. Cucrema nomennsix umeH. Paznenenue IP-cetu Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

1.3

1.4

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. IIpuHIMIBI pa3MenIeHUs |
uMeHoBaHus (aitnoB B gonroBpemMeHHoW mnamsaT. [llaGnonsl g ommcaHus
rpymi ¢aiinos

CkopocTp mepenaud  JaHHBIX. 3aBUCHUMOCTh  BPEMEHM  IepeJayd  OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHaIa CBSI3U

HIudpoBanue aanHpix. CUMMeTpUYHble U HecuMMeTpuuHble mHGpsl. [ndps
npoctoii 3amensl. ludp Lesaps. udp Bmwkenepa. Anroput™m mudpoBaHHS
RSA

1.6

2.1

Kozpl, nmo3Bossitonive 00HapyXUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE TTPU
nepenaye faHHbIX. PaccrosiHue Xammunra. KonupoBanue ¢ HOBTOpeHHEM OUTOB.

Konsr XsMmMuHTa
Teopetuueckrue 0CHOBBI HHPOPMATUKHI

JlBouuHoe  KogupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3alIMCAaHHBIX C ITOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHHe ONHO3HAYHO JIEKOJUPYEMBIX KOJIOB C IOMOIIBIO

nepeBa

2.2

2.3

Teopernueckne mMoaAXoAbl K OIEHKE KojiudecTBa HHGopMmauuu. EauHMIIBI
U3MEpeHusi KonuuecTBa uHpopMmanuu. AnpaBUTHBI MOIXOA K OIEHKE
KonuyectBa HMH(pOpManuu. 3akoH aJJUTUBHOCTH HH(opmanuu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

Cucrembr cumucienus. Pa3BépHyras 3amuch IeNbIX U JIPOOHBIX YHCEN B
MO3UIIMOHHON cucTeMe cunciaeHns. CBoycTBa ITO3MIIMOHHOM 3alliCH YHCIIA:
KOJIMYECTBO IU(p B 3aIUCH, MPU3HAK JIETUMOCTH YUCIIAa HA OCHOBAHUE CHUCTEMBI
CUMCIICHHS. AITOPUTM NEPEBOJIA 1IEJIOr0 Yncia U3 P-uuHOM cucTeMbl CUUCTEHUS

B ACCATUYHYIO. AHFOpI/ITM nepeBoja KOHe4YHOM P-munHO IIpO6I/I B JCCATUYHYIO.
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2.5

AJNropuTM MepeBoJa LENOTr0 Yucia U3 JECITHYHOW CHCTEMbl cuucieHus B P-
nunyro. IlepeBox KoHewHOH pecsaTHuHOW Jpobu B P-munyro. JIBowuHas,
BOCBMEpUYHAs M IICCTHAANATECPUYHAS CUCTEMbI CUUCIICHUS, CBSI3b MEXITY HUMHU.
Apudmerndeckue ornepanuy B MO3UIIMOHHBIX CHCTEMaX CUMCIICHHS

TponuHas ypaBHOBEIICHHAsI CUCTEMa CUUCIEHUA. [[BONYHO-IecITHYHAsS CUCTEMA
CUHCIIEHUS

Komuposanue tekcroB. Konmuposka ASCII. OgHoOaliTHbIe KOgupoBKU. CTaHmapT
UNICODE. Koauposka UTF-8. Ompenenenue wuHGOPMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOIIIEHMI

2.6

2.7

2.8

2.9

KomupoBanue nzobpaxenuit. OneHka nHGOPMaAMOHHOTO 00bEMa TpapuuecKux
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U I‘HYGI/IHG KOAWPpOBaHUA LBECTA. HBCTOBBIC
monenu. KomupoBanue 3Byka. OneHka HH(OPMAIMOHHOIO 00bEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPETU3AIUN U PASPAAHOCTH KOAUPOBAHUS

Anrebpa noruku. IloHsTtue BbicKa3biBaHMs. Bpicka3biBaTenbHble (OPMBI
(npenukatel). KBaHTOpHI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuud. Tabmunpel HUCTUHHOCTU. Jlormueckue BBIPAKEHMUS.
Jlornueckue ToxxaecTBa. Jlornyeckue onepanuy 1 onepanyuy HaJ MHOKECTBAMM.
3aKkoHBl anreOpspl JIOTMKH. OKBHUBAJICHTHbIE IPeoOpa3oBaHUs JIOIMUYECKUX
BBIpa)KCHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPAaBHEHU.

Jlornueckne (GyHKIMU. 3aBUCUMOCTh KOJIHMYECTBA BO3MOXKHBIX JIOTUYECKUX
(GyHKLIUH OT KOJMYECTBA apryMEHTOB.

Kanonnueckue (opMbl TOrHYECKUX BBIPAKEHHUH

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC  HOPMAJIBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6m/1ue HCTUHHOCTHU

Jlornueckue »sIeMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psaanbiii cymmarop. [loctpoeHne cxeM Ha JOTMYECKUX 3JEMEHTax Mo
3aIaHHOMY JIOTHYE€CKOMY BBIPQKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mopenu u wmonenupoBanue. llenu monenupoBaHus. AJEKBATHOCTH MOJEIH
MOJIETTUPYEMOMY O0BEKTY WM npoteccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToOB MOACTUPOBAHUS B BUIE, YAIOOHOM ISl BOCTIPUSTHUS

yenoBekoM. ['paduueckoe npeacraBieHue 1aHHbIX (CXeMBbI, TAOIUIBL, TPadUKH).

[IpencraBineHne LENbIX YHCEN B MaMATH KoMmmbroTepa. OrpaHUYeHHOCTh
JUana3oHa 4YMCeNl IPU OrPaHWYEHWH KoiudecTBa paspsaoB. llepenonHenue
paspsnHOl ceTku. be33HakoBbIe M 3HAKOBBIC JTaHHBIC. 3HAKOBBIN OUT. [IBOMYHBIN
JIOTIOJIHUTENBHBIN KO/ OTPULIATENIBHBIX YU CEI.

[ToGutoBbIe jorMueckue onepanuu. Jlormueckuit, apudmernueckuii u

nukauyeckuit  casuru. IlllugpoBanune ¢ mnomompi0 MOOUTOBOM omnepauuu




«uckinouaromiee I

2.12

2.13

2.14

[IpencraBicHue BEIECTBEHHBIX YHCEN B NMAMATH KOMIIBIOTEpA. 3Hadaulas 4acThb
U NOopsAoK uMcia. Jluama3oH 3Ha4eHMM BeHIECTBEHHBIX uucen. [IpoGiembl
XPAHECHMUS BEIECTBCHHBIX YHUCEN, CBSA3aHHBIE C OrPAHMYECHHEM KOJIUYECTBA
paspsaoB. BeinonHeHue omnepanuii ¢ BEIIECTBEHHBIMHM YWCIIAMH, HAKOIUICHHE

omnoOoK IIpU BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadgoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIMCKOB CMEXHOCTU. PelieHue
QITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTHUMAJIBHOTO IMYyTH MEXIY BepIIMHaMU Trpada, ompeaeneHue KOJIUYECTBA
pa3IMYHBIX NyTEH MEX]Iy BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. JlepeBpsi moucka. CrocoObl o0xona aepesa.
[IpencraBnenne apupMeTUYECKUX BBIPAKECHUN B BUAE JAepeBa. Vcmonb3oBaHHe

rpad)oB U 1epeBLEB IIPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ mosiHOM uHpopmanuent. [loctpoenue nepesa
nepebopa BapUaHTOB, OMUCAaHUE CTPATETHH WIPbl B TaOIU4YHON (dopMme.

BLII/II‘pLIH_IHbIe U IIPOUT'PBIIIHBIC ITO3ULUH. Brur PBIIIHBIC CTPATCTHUH

Cpe,I[CTBa HCKYCCTBCHHOI'O HHTCIJICKTA. I/I,HCHTI/IQ)I/IKEII_[I/IX n IIOUCK
I/I306pa)I(eHI/II>'I, paciioO3HaBaHHEC JIMII. Hcnonbp3oBaHue METONOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqa101111/1x cucremax. Mcronp3oBaHrue METOIOB HCKYCCTBCHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MHTepHeT Bemel. Helipornsie cetn

ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

dopmManuzanus MOHATHA aIropuTMa. MammHa TeIOpHHTa Kak YHHUBEpPCAJIbHAs

MOJEJb BBIYMCICHUMN

3.2

OneHka CIOXKHOCTH BblUMCIeHHH. Bpemst paboTel M 00bEM HCNONB3yeMOM
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOIHBIX JaHHbIX. OrleHka
aCUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIBHON
cinoxHoctd. IlepeGopHble anroputmsel. IlpuMepsl pa3IuYHBIX aITOPUTMOB

peiCHUA OHHOﬁ 3ala4M, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH

33

34

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
YIIpaBJIEHUS] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX aNroputMoB. OmnpexneneHue

HUCXOJHBIX JaHHBIX, IPHU KOTOPLIX aJITOPUTM MOKCT J4aTh Tpe6yeMBII>i pe3yibTat

AJIFOpI/ITMLI O6pa6OTKI/I HAaTypaJbHbBIX YHUCCII, 3allMCAHHBIX B IMO3UIITMOHHBIX
CUCTEMAX CYHCIICHHA: p8.36I/IeHI/Ie 3allMCu 4YucCjla Ha OTACJIbHBIC I_II/I(I)pBI,
HaxXOXJICHUEC CYMMBbI W IIPOU3BCIACHUIA III/I(l)p, HaXO0XJICHUC MaKCHMAaJIbHOM

(MUHMMAaNTBEHOW) UGB




[IpencraBnenue uyucna B BUjAe HaOopa IMPOCTBIX COMHOXKUTENIEH. AJTOPUTM
OBICTPOTO BO3BEJICHHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIMaNa3oHe

C TIOMOIIIBIO ATITOPUTMA «penieTo IparocheHar

3.5

MHOFOpa3p5[,HHBIe OeJIbIC YncClia, 3aga4u ﬂHHHHOﬁ apI/I(bMeTI/IKI/I

3.6

Azpik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbsl gaHHBIX:
L[EJIOYUCIICHHBIE, BEUICCTBEHHbIC, CHMBOJIbHBIC, JOrHYeckue. BerBieHus.
Cnoxusie ycinoBus. ksl ¢ ycnoBueM. L{UKIIbI 110 IEpeMEHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble M TBOMYHBIC (ailibl.
daiinoBsle nepeMeHHble ((aitioBbie ykazatenn). Utenue u3 (aitna. 3anuch B
(aii.

Pazbuenue 3amaun Ha moa3anauu. [logmporpaMmel (TpoieAypsl U PYHKITHH).

Hcnonp3oBaHne CTaHAAPTHON OMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS

3.7

Pexypcus. PekypcuBHble mpoueaypbl U (yHkuuu. Mcrnonb3oBaHue creka s

oprann3anru pCKypCHBHBIX BbI3OBOB

3.8
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3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3anadd. YuciaeHHoe
pellieHre ypaBHEHHMI C momouibio mojdopa mnapamerpa. UHCICHHbIE METOJIbI
pelieHusl ypaBHEHMi: MeToJ mepebopa, MeETOJ| IOJOBUHHOIO JIEJIEHUS.
[TpubnmxEHHOE BBHIYMCICHUE JIMH KPUBBIX. Bpramcnenue romanei ¢uryp c
IIOMOUIBIO0 YUCJIEHHBIX METOJIOB (METOJ IPSIMOYTOJIbHUKOB, METOJ TpameLuii).
ITouck makcumyma (MUHUMYMa) QYHKUUM OJHOW IEPEeMEHHOH MEeTOJ0M

IIOJIOBUHHOI'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMM  S3bIKa
MIPOrPaMMHUPOBAHHUS JIJIs1 00pabOTKH CUMBOJBHBIX CTPOK. AJITOPUTMBI 00paboTKU
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBAa IOSABJICHUH CHMBOJA B CTPOKE,
pazOueHre CTPOKH Ha CJIOBa IO MPOOEIBbHBIM CHUMBOJIAM, MOUCK TMOJCTPOKH
BHYTpU JaHHOW CTPOKH, 3aMEeHa HalJIEHHOW MOACTPOKU Ha APYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpPOM ani(haBUTE, YAOBIETBOPSIOIIUX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl M IIOCIENOBATEIBHOCTH  4Hcel. BprgucieHme  0000IIEHHBIX
XapaKTEPUCTUK DJIEMEHTOB MacCMBa WM YHCIOBOM IOCJIENI0BATEILHOCTH
(CyMMBI, TPOU3BEACHUS, CpEIHEro apuMETHYECKOro, MUHUMAIBHOTO U
MaKCUMaJIbHOTO 3JEMEHTOB, KOJUYECTBA DJEMEHTOB, YAOBJIETBOPSIOIIUX
3aIaHHOMY YCJIOBHUIO). JIMHEWHBIM TOWCK 3aJlaHHOTO 3HAYEHUS B MAaCCHBE.
ANTOpUTMBI pabOTHI € dSJEMEHTAMH MacCHMBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEpPHOTO MaccuBa. [IpocTbie METONbI COPTUPOBKHU
(MeTox mMy3BIpbKa, METOJ BBIOOpa, COPTHpPOBKAa BcTaBKamu). CopTUpOBKa
cmusiHueM. breicTtpas coptupoBka maccuBa (anroput™ QuickSort). J[BowmuHBII

MTOMCK B OTCOPTUPOBAHHOM MAaCCHBE




3.11

3.12

3.13

JIByMepHBIE MacCHBBI (MaTpuLbl). ANTOpUTMBI  00paOOTKH  JBYMEpPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa MO 3a/JaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAaCCHUBE, BBIYMCIECHHE MaKCHUMyMa
(MMHHUMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCuBa, NI€PECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBIC  MAacCUBBI,  OTOOpaxeHus).  XdII-TaOJHIIBL.
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33JAHHOTO TEKCTa

Crexku. AHaNM3 TPaBWIBHOCTH CKOOOYHOTO  BBIp@XEHHA. BblumcieHue
apu(METHYECKOTO BBIPaKEHUS, 3aIMCAaHHOTO B MOCT(HUKCHOM (hopme.

Oqepem/l. Hcnons3oBanne ouepean 4jisi BpPEMEHHOI'O XpaHCHHA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha Tpadax. [locTpoeHMe MUHHMAJIBHOIO OCTOBHOTO JepeBa
B3BELLICHHOI'O CBSA3HOTO HEOPUEHTHPOBAHHOro rpada. KomauuecTBo pasnuyHbIX
nyTeil MeX 1y BeplIMHAMU OPUEHTHUPOBAHHOTO AlMKIMYECKOr0 Ipada. AIropurm
JlenkcTphl

JHepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOoMuYHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa i 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHBIE anropuTMsl 00xoja aepesa. Vcrnonb3oBaHue cTreka u
ouepeau i 00xo/a AepeBa

JluHaMu4ecKkoe MporpaMMHUpPOBaHME KaK METOJ PELICHMs 3a/lad ¢ COXPaHEHUEM
IIPOMEXYTOUYHBIX PE3YyJIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOT O
IPOTPaMMHUPOBAHUS: BEIYUCIICHUE PEKYPCUBHBIX (YHKIUHN, MOJICUET KOINIECTBA

BAapuaHTOB, 3ala4v ONITUMU3AlIUN

3.17

4.1

[TonsitTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmMupoBaHuu. OOBEKTH U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIINU3.
PazpaGoTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TOIXOJA.

Wukancynsuus, Hacae10BaHue, MoJIuMophu3m
WHdopmannoHHbIe TEXHOJIOTUU

AHanu3 naHHbIX. OCHOBHBIE 33Jlayd aHaJlIW3a JAHHBIX: IPOTHO3MPOBAHUE,
KJaccupuKanus, KilacTepusanus, aHaau3 oOTKJIOHeHWH. IlocienoBaTenbHOCTH
perieHus 3a1a4 aHaJin3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA M OLIEHKA
KauecTBa JaHHBIX, BHIOOp M (WIM) TIOCTPOSHHE MOJENH, Mpeodpa3oBaHUe
JAHHBIX, BU3YyalW3allMsl JAHHBIX, UHTEpHpeTanus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTEpHET-cepBUCH JUIsi 0OpaOOTKM M TPENCTABICHUS JaHHBIX.

Bonwsmme manabie. MammaHOE 00yueHne

4.2

AHanu3 JNaHHBIX C TIOMOIIBIO JJIEKTPOHHBIX TaONuWll. BBIUUCIEHHE CYMMBI,
cpenHero  apudMETHYECKOTOo, HAWMOOJbIIEro  (HAaUMEHBIIETO)  3HAYCHUS

Juara3zoHa. BeruucieHnue KOE)(b(I)I/II_II/ICHTa KOoppeiisinuu IBYX PpAIOB HOAaHHBIX.




[TocTpoeHne cTOMOYATHIX, JUHEHYATHIX M KPYroBbIX auarpamMm. l[loctpoeHme
rpadukoB ¢pyakiui. [Tonbop TUHUM TpeHIa, pelIeHre 3a/1a4 MPOTHO3UPOBAHUSI.

Pemenne 3aJla4 OIITUMH3AallMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_[

4.3

Juckperuzanuss Npd  MaTeMaTHYECKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHA. MojenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTuueckue MOJAENM B OKOHOMHUKE. BblunciuTenbHbIE
SKCHEPUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaTOB SKCIEpUMEHTa. MeTon
HAaUMEHBIIMX KBaApaToB. OIlEHKAa YHCIOBBIX MapaMETPOB MOJEIUPYEMBIX
O0BEKTOB M IMPOIECCOB. BoccTaHOBIEHHE 3aBHCHMOCTEH IO pe3yiabTaram

OKCIICPUMCHTA

4.4

4.5

4.6

BepositHOCTHBIE MOJEIH. Metonrsl Mownre-Kapio. HMurtanmonHoe

MojenpoBanue. CHCTEMBI MaCCOBOTO O0CTYKUBAHHSI

TabnuaHbIe (peNsuOHHBIC) 0a3bl TaHHBIX. TabmuIa — IPEICTABICHUE CBEICHUI
00 ogHoTHnHBIX 00BekTax. Ilone, 3amucek. Kmrou tabmunel. Pabota ¢ roroBoit
0a30ii JaHHBIX. 3amojiHeHUe 0a3bl JaHHBIX. [IOMCK, COPTUPOBKA U (PUIBTPAIUSL
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C IMapamMeTpaMu.
Brrunciisiemble nosist B 3anpocax.

Mmuorotabauunble 0a3bl JaHHBIX. TUIBI CBS3ell Mexay Tabnuiamu. BHemHuit
kitou. LlenocTHOCTH 0a3bl JaHHBIX. 3apOChl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX
TexctoBbiii mpoueccop. CpencrtBa MMOMCKa U aBTO3aMEHbl B TEKCTOBOM
nporieccope. CTpyKTypHupOBaHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKHU, OTJIaBJICHHUE.
[IpaBuna UUTUPOBAaHUS HMCTOYHMKOB U OQopMieHUs Oubmuorpaduueckux

CCBIJIIOK




YYEBHO-METOIMYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MMPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JJIS1 VUEHUKA

1. K.IO. [Tonskos, E.A. Epemun. Uadgopmaruka: Yuebnuk mis 10 knacca. ba3oBsrii n
yrayonennbiit ypoBHu. Yacts 1. — M.: BUHOM. JlaGoparopus 3nanwmii, 2020.

2. K.IO. INonsxos, E.A. Epemun. Uadopmaruka: YueOnuk as 10 kiiacca. bazoBsiii u
yrayonennbiit ypoBHu. Yacts 2. — M.: BUHOM. JlaGoparopus 3nanmii, 2020.

METOJUYECKUE MATEPHUAJIBI JJISA YYUTEJISA
1. K.IO. [onskos, E.A. Epemun. Uadopmaruka. 10-11 xnaccel: MmeTroguueckoe
nocodue. —
M.:BUHOM. Jla6opatopus 3nanuii, 2020.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET
www.metodist.lbz.ru

https://uchi.ru

https://education.yandex.ru/home

MATEPHUAJILHO-TEXHUYECKOE OBECITEYEHUE OBPA30OBATEJIBHOTO
MPOLIECCA

YYEBHOE OBOPYJIOBAHMUE

KommbrorepHsiii ki1acc, yKOMIUIEKTOBaHHBIM 13—15 kommbioTepamMu il IIKOJIBHUKOB M
KOMITBIOTEPOM JIJISl yUUTENs, O0BEAMHEHHBIMH B JIOKAJIBHYIO CETh C BO3MOKHOCTBIO BBIXO/1A B
HuTtepner.

Pabouee mecTo yumnTens, yKOMIIJIEKTOBAHO TPOEKTOPOM, IPUHTEPOM, CKAHEPOM.

OBOPYJAOBAHME JIUIAA ITPOBEJAEHUSA IIPAKTHYECKHUX PABOT

Omnepannonnas cucrema Windows wiu Linux, a Takke COOTBETCTBYIOLINI O(PUCHBIN MakKer,
BKJIIOYAIOIIUI TEKCTOBBIM Tpoleccop, TaOIUYHBIA pelakTop, PEeJaKkTop Mpe3eHTalHi,
rpaduuecKuil peaaKkTop, ayaAuo peaakTop.
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