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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no uapopmaruke (yriayOnEéHHBIA YpOBEHb) HA YPOBHE CPEIIHETO
obmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHMU K pe3yJbTaTam
OCBOGHHUS OCHOBHOW  0Opa3oBaTeNbHOM  MPOrpPaMMbl  CPEAHETO  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Takxe QenepanbHOil paboueit
IpOTpaMMbl BOCITUTAHUSI.

[Iporpamma 1o wuH(popMaTHKEe MaET TMPEACTaBICHUWE O LeNAX, oOmei
CTpaTeruul OOYYeHHMs, BOCIHMTAHUS M Pa3BUTUS OOYyYAIOIIUXCA CPEICTBAMU
yuebHoro mpeamera «MHdopmaruka» Ha yriyOnEHHOM ypOBHE, YCTaHABIIMBAET
00s13aTeTbHOE pEeIMETHOE coJiep>KaHue, npeaycMaTpUBacT ero
CTPYKTYpHUPOBaHUE IO pa3jieiaM M TeMaM Kypca, OMpeAessieT paciupe/esieHHe ero
1o kiaccaM (rogam H3ydeHus), 1aéT NPUMEPHOE paclpeieieHue y4eOHbIX 4acoB
M0 TEMAaTUYECKUM pasJenaM Kypca U PEKOMEHIyeMmylo (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢  y4€TOM  MEXKNPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEM 00YyUaroIIUXCSl.

[TporpaMma 1o nH(pOpMaTHKE ONPEEIIIET KOJIMUECTBEHHbIE U KaU€CTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaa IJs KaXI0To rojia U3yuyeHus, B TOM YHUCIIe
JUISL COIEPIKATEIIbHOTO HATOJHEHHs] Pa3HOrO BHA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuJaromuxcs, BCEPOCCUNCKUX IPOBEPOYHBIX pabor,
roCy/1apCTBEHHOM UTOTOBOM aTTectauun). [IporpamMma no undopmaruke sBiasercs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Yy4eOHUKOB,
MOYPOYHOTO TJIAHUPOBAHUS Kypca YUUTEIIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa3oBaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATUKM KaK HAyYHOW JUCUUIUIMHBI, H3ydaromien
3aKOHOMEPHOCTH IPOTEKaHUSI U BO3MOKHOCTH aBTOMATHU3allMd UHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE =~ 005MacTM  TpuUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
nHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COIUANBHYIO chepy;

MEXIUCIUIUIMHAPHBIN ~ XapakTtep WHPOPMATUKH U WHGPOPMAIIMOHHON
JESITEIIbHOCTH.

Kypc uHbopmaTuku ajis ypoBHsSI CpEeIHEro 00IIero oOpa3zoBaHUs SBISAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKM OOydYaloOmuUXcsi B 00JacTh
UHGOPMATUKU U HH(DOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHI, Oonupaercs
Ha CoJIep)KaHue Kypca MH(POpPMATUKU YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHUS U
OMBIT  TIOCTOSIHHOTO  TMpUMEHEHUs  MH(POPMAMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA, Ma€T TEOPETHUECKOE OCMBICICHHE, WHTEPIPETalui0 U 000O0IIeHHE
3TOTO OTIBITA.



Pesynbprarel  yrimyOnéHHOrO yYpOBHS H3yueHHsT ydeOHOro mpeamera
«MHdopmaTtuka» OpPUEHTHPOBAHBI HAa TIOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocieaymneid MpoPecCUOHATIBHOW JIeITENbHOCTH KaK B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KIIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMHM, Ha KOTOPBIX
CTPOHUTCS JlaHHAs TpeaMeTHas 00JacTh, paclo3HAaBaHHWE COOTBETCTBYIOIIMX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCThH AEMOHCTPUPOBATH PA3IMYHbIC MTOIXObI
K U3YUYCHUIO SIBJICHUH, XapaKTepHBIX JJI1 U3y4yaeMOo# NpeIMETHON 00JacTH;

YMEHHE penlaTh THUIOBBIE MPAKTUYECKHUE UM TEOPETUYECKUE 3a/1auu,
XapakTEepHbIE ISl HCIOJIb30BAaHHMS METOJAOB M HMHCTPYMEHTapusi JaHHOMN
IpEeIMETHON 00J1acTH;

HAJIMYUE TPEACTABICHUN O JaHHOM MpeAMETHON 00JIacTH KakK IEIOCTHOU
T€OpUU (COBOKYIHOCTU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0ia€HHOro ypoBHS M3y4eHHs] MHPOPMATUKH 0OeCIeurnBaeTCs
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOyYarOUIMXCcs K MPOJOJDKEHUIO 00pa30BaHUS B
OpraHu3alugax  Opo(ecCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEIOCPE/ICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasi MH)XEHEpHs, UHQOpMaIMOHHasi 0e30MacHOCTb, MH(OPMaLMOHHbIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJbIIME JaHHBIE H
MalIMHHOE O0Oy4Y€HWE, MPOMBIIIJICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PACIPENECIEHHOIO PEEcTpa, TEXHOJIOTHMH BUPTYaJIbHOU H
JIOTIOJTHEHHOM PEeajbHOCTEM.

OcHoBHast 1enb wu3ydyeHuss ydeOHoro mnpenmera «WHpopmaTukay Ha
yrIIyOJIE€HHOM  ypOBHE cpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKM3HHU B YCJIOBUSIX Pa3BUBAOILErOcs MHPOPMAIIMOHHOTO 00IeCTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax OMKHO 00€CIEUUTD:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHpopMaTHKU, WHOOPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
COBPEMEHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

c(OpMHPOBAHHOCTh YMEHHMM pa3iau4arh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHJIETb HMX CBSI3b C KPHUTEPUSMH OLICHMBAaHHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
0060061maTh HHPOPMAITHIO;



c(OPMHPOBAHHOCTh  MPEJCTABICHUNH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTMA Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
YKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOTO, IOPUAMYECKOr0, MPUPOIHOTIO,
HPrOHOMHYECKOTO,  MEIUUMHCKOTO U  (PU3MOJIOrMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE MPABOBBIX U ATUYECKUX ACTICKTOB WH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAHHWE OTBETCTBEHHOCTH JIOJEH, BOBICUEHHBIX B CO3/IJaHNE U UCIOJb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paCIpOCTpaHEeHHEe HH(DOpMAIUY;

CO37laHME YCIIOBUW NJisi pa3BUTHUSL HABBIKOB y4e€OHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENbCKOW U TBOPYECKOM JESITeIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanun yueOHoro mpeamera «MHpOpMaTHKay BBIAEISIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TIOCBAILIEH BOIPOCAaM YCTPOMCTBA
KOMIBIOTEPOB U JPYTUX DJIEMEHTOB LU(PPOBOTO OKPYKEHHS, BKIIOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VIHTEpHET M UCHOJIb30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ceOs
MOHATUMHBIMN anmapaT WHPOPMATUKH, BOMPOCH KOJAMPOBAHUS UH(POpMAIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00bEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMIIBIOTEPHOT'O MOJIEIUPOBAHHS.

Paznen «AJaropurmMbl M NPOrpaMMHPOBAHME)» HAIMPABICH HAa Pa3BUTHE
QITOPUTMHUYECKOTO MBIIIUICHHS, pa3pab0TKy aJITOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dbopMUpOBaHUE HABBIKOB peau3alliy MPOrpaMM Ha s3bIKax MPOrpaMMHPOBAHUS
BBICOKOT'O YPOBHS.

Paznen «MH(popMaumMoHHBbIE  TEXHOJOTMM»  IOCBALIEH  BOIIPOCAM
npuUMeHeHUsT MHGOPMAIIMOHHBIX TEXHOJOTUN, pPEaTu30BAHHBIX B MPHUKIATHBIX
MPOTPaMMHBIX MIPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3ajauax aHaiu3a
JIAHHBIX, WCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONMI[ JJI1 pEIICHUs
MPUKJIAIHBIX 3a]1a4.

B npuBenénHom nanee coaepxanuu ydeOHoro npeameta «ubopmatukay
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMbI, KOTOPbIE HE BXOIAT B
00s13aTeNIbHYIO0 TTPOTpaMMy OOyYEHHs, HO MOTYT OBITh MPEIJIOKEHBI ISl U3YyUYCHUS
OT/ICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCSI.

YrnyOn€éHHbld  ypOBEHb W3Y4UeHUsS HHPOPMATUKH PEKOMEHIYETCS IS
TEXHOJIOTUYECKOTO  MpOQuUisi, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
WHOOPMAITMOHHYIO C(epbl ACATENHHOCTUA. YTIYOIEHHBIH YpPOBEHb W3YUYEHUS
uH(pOpMaTUKU 00ECIEYUBAET: MOATOTOBKY OOYyYalOlIMXCsl, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JacCTH WHOOPMAIMOHHBIX TEXHOJOTUA W WH)XCHEPHBIC
CHEIUATBHOCTH, Y4YaCcTHE B MPOCKTHOM W WCCIIENOBATEILCKON NESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpaciu HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/IAX U Cllaye
EauHoro rocyiapcTBEHHOTO SK3aMeHa 1o HH(POpMaTHKe.

[TocnemoBaTeTbHOCTh M3YYEHHUS TEM B Tpeerax OJHOTO Trojaa OO0ydeHHs
MOXET OBITh HM3MEHEHAa MO YCMOTPCHHIO YYHTENS NpH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOT'O MJIAHUPOBAHMSL.

OO11ee 4nciio YacoB, PEKOMEHOBAaHHBIX JIJIsl U3yueHus uHpopmatuku — 272
gaca: B 10 kimacce — 136 yacoB (4 yaca B Hezento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Hugposast rpaMOTHOCTH

TpeOoBaHusi TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMHU [IU(DPOBOTO OKPYKEHUS.

[TpuHIUTIBI paOOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
noMouibko muH. KoHTposiepsl BHEMHUX YCTPOUCTB. [IpsmMoil 1ocTyn K mamsTy.

OCHOBHBIE ~ TEHACHUMHA  PA3BUTHUS KOMIIBIOTEPHBIX ~ TE€XHOJOTHM.
[TapaitenbHbIe BBIYHCIICHUS. MHoromnpouneccopHsie CUCTEMBI.
CynepkoMmnbloTepbl. PacnpenenéHHble BRIYUCIUTEIBHBIE CUCTEMBI U 00paboTKa
OOnpmIMX JaHHBIX. MOOWIbHBIE LHQPPOBBIE YCTPOWCTBA H WX pPOJb B
KOMMYHHKALUSX. BcrpoenHnslie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIE TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITbIOTEPHBIX cUCTeM. Busl
nporpaMMHOro obecrnedyeHuss U UxX HazHaueHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHusT MOOWIBHBIX yCTpoWcTB. IlapanienbHoe mporpaMMHUpPOBaHUE.
CucremHoe mnporpamMmHoe obOecrnieueHue. OTepalMOHHBIE CHUCTEMBI. Y THUJIMTHI.
HpaiiBeppl  ycTtpouctB. MHCTausiuuss W = JEUMHCTALULALUSA  IPOrPAMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (aijIoB B
nosiroBpeMeHHo namsty. [llabmons! 11t onvcanus rpyn (aitnos.

[Iporpammuoe obecniedenue. JInneH3upoBanue MpPOrpaMMHOTO 0O0eCTICUeHHUSI
u 1uudpoBeix pecypcoB. Ilpompuerappoe u  cBOOOAHOE MPOrpaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE UCIIOIb30BaHUE MTPOTPAMMHOTO
obecrnieueHuss U 1UGPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIMBaeMas
3aKOHOJATeILCTBOM Poccuiickont denepanuv 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
IIPOTPaMMHOT0 obecTieueHus U IU(PPOBBIX PECYPCOB.

[IpUHIMIIBI TIOCTPOCHUS U anmnapaTHbIe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBbie nporokosbl. Cetb MHTEpHET. Anpecanus B cetn MHTepHeT. [IpoTOoKOIBI
creka TCP/IP. CucreMa TOMEHHBIX UMEH.

Pasnenenne |P-cetm Ha moacetm ¢ momMomipro Macok nonacereid. CereBoe
agMuUHUCTpUpoBaHue. [lojlyyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hanmuuus CBA3M C y37a0M ceTh. OmnpenesneHue MapupyTa JIBHKEHUS
MTAKETOB.

Buner  npestenbHoct B cetu  WaTepHer. CepBuchl  MHTepHerTa.
['eonndopmaImoHHbie CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JIOKamusi MOOWJIBHBIX TEIC(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBiisi, OpOHUpPOBaHUE OUIIETOB U TOCTUHMUII.

['ocynapcTBEHHBIE 3JEKTPOHHBIE CEPBUCHI U yciyrd. ColuaibHbIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS UM oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobnema momiMHHOCTH
nosyueHHoi nHpopmanuu. OTKPHITEIE 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHbIE M JKOHOMHUYECKHE YTpO3bl, CBA3AHHBIC C HCIOJIb30BAaHUEM
WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXxHoJorui. OO1ue mpodseMbl 3alUThl
uHdpopmaruu 1 uHbopmanmoHHoW  Oe3omacHocTH. CpeacTBa  3alUTHI
uH(OpMaAIUU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMATU3UPOBAHHBIX
nHQOpPMAITMOHHBIX  cHucTeMmax. IIpaBoBoe obecmeuenne WHOOPMAITMOHHON
0€30MacHOCTH.

[IpenoTBpamnieHue  HECAaHKIMOHUPOBAHHOIO  JOCTyma K  JUYHOU
KOH(DUIEHIIMAaNBbHON HH(POpPMAIIUK, XpaHSIIEHCsS Ha MEePCOHATILHOM KOMIIBIOTEpE,
MOOMJIBHBIX YCTpOMCTBax. BpemnoHOoCHOE mporpaMMHOEe 00OEeCedueHHEe U CIOCOObI
OOpbObl ¢ HUM. AHTUBUPYCHBIE MporpaMmbl. OpraHuzanus JUYHOIO apXHUBa
uH(popmanuu. PezepBHoe konupoBanue. [TaposnbHas 3anmra apxusa.

[udpoBanne naHHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHI.
[udper npoctoii 3amensl. [ludp Leszaps. [udp Buxenepa. Anroputm
nmdposanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHKH

Nudopmanusi, nanusie u 3HaHus. MHdopmamonHsie mpoIeccsl B MPUPO/IE,
TEXHHUKE U OOIECTBE.

HemnpepbiBHBIE W JTUCKpPETHBIE BEJIWYUHBI W CUTHAIBL. HeobxoammocTh
JTUCKpeTu3aluu uHboOpMaly, NpeIHa3HAUYCHHOW MJIs XpaHEHWs, Mepelayud U
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJbI.
JlexoaupoBaHue COOOIIEHMI, 3aNTMCAHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. IlocTpoeHne OMHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnuHuIel naMepeHus: KojauuectBa nHdopManuu. AnpaBUTHBIN MOAXO0H K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumcienus. Pa3BépHyTasi 3amuch UENBIX W APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoOWCTBa MO3UIIMOHHOW 3alUCH  YHUCa:
KOJIMYECTBO IU(P B 3aMUCH, NMPU3HAK JACITMMOCTH YUCJIa HA OCHOBAHHE CHUCTEMBbI
CUHMCJICHUS. AJITOPUTM TI€PEBO/Ia LIEJIOro Yynciia u3 P-udHOM cucTeMbl CUUCIICHUS B
JECATUYHYI0. AJNTOPUTM MeEpeBOoJia KOHEUHOW P-mdHON npodu B JECATHYHYIO.
AJITOpUTM TIEpEBOJIA LIEJIOTO YHWCla U3 JECATUYHOW CUCTEMBI cuucieHus B P-
nuyHyro. IlepeBox koHeyHOW pecsaTuyHOW nApobu B P-munyro. J[BowuHas,
BOCbMEPHUYHAS W IIECTHAIIATEPUYHAS] CUCTEMbI CUMCIIEHUS, CBSI3b MEXKy HUMHU.



Apudmernueckue ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TpoudyHas
YpaBHOBEIIICHHAS! CUCTEMa CUUCIICHUS. JIBONUHO-/IECITUYHASL CUCTEMA CUUCIICHUSI.

KomupoBanune TtekcroB. KomupoBka ASCII. OmgnobaiiTHBIE KOIWPOBKH.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  uzoOpaxkenuit. OueHka  uHQOpMALMOHHOTO  00BEMa
rpauIeCKUX TaHHBIX MMPU 3aIaHHBIX pa3pelIeHUH U TITyOrHE KOAUPOBAHUS IIBETA.
[IBetoBbie Monenu. BektopHoe komupoBaHue. Dopmartbl rpaduyeckux (aityios.
Tpéxmepnas rpaduka. OpakranpHas rpaduka.

Konupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
MIPU 33JIaHHBIX YaCTOTE AUCKPETU3AIMU U PA3PSIIHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsTHE BBICKa3bIBaHUSA. BbICKa3biBaTeNnbHBIE (HOPMBI
(npenukatsl). KBaHTOPBI Cy111€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauUIbl MCTUHHOCTH. Jlornueckue BBIpaXKEHUSI.
Jlormueckue ToOXxnecTBa. Jloka3aTenbCTBO JIOTMUECKHX TOXKAECTB € MOMOUIBIO
TaOJIUIl MICTUHHOCTH. JIoruueckue onepanuu 1 ornepaluy HajJ MHOKECTBAMH.

3aKkoHbI anreOpbl JIOTMKUA. DKBUBAJICHTHBIE NPEOOpa30BaHUs JIOTUYECKHUX
BbIpakeHUi. Jlornueckue ypaBHEHHS] U CUCTEMbI YPABHEHHUIA.

Jlornyeckue ¢GyHKUIUUA. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
(GyHKIUN OT KOIMYEeCTBA apryMeHTOB. [10IHbIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jlormueckux  BbIpakeHHil.  CoBEpILIEHHBIE
JU3BIOHKTUBHBICE M KOHBIOHKTHBHBIC HOpPMaJbHBIE (OPMBI, QJITOPUTMBI KX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »s1eMeHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [locTtpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
33IaHHOMY JIOTHYECKOMY BBIPQKECHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS 10
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YHCEN B MHaMATH KoMIbioTepa. OrpaHUYEHHOCTH
Jana3oHa 4Yucel NpH OrpaHUYEHUU KOJIM4YecTBa paspsnoB. llepenonHenue
pa3psiHON ceTKU. be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J|BOMUYHBIN
JIOTIOJTHUTENIBHBIN KO OTPULIATEIIBHBIX YUCE.

[TobutoBbie norumdeckue omnepanuu. Jlornyeckuii, apupMeTUUECKH W
nukinyeckuit  capurd. [lludpoBanue ¢ mnomompi0 MOOUTOBOM — orepanuu
«uckimoyaroniee NMJIN .

[IpencraBiieHre BEIIECTBEHHBIX YMCEN B TMaMITH KOMIIbIOTEpA. 3Haualas
4acTh W MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHHUs BEIIECTBEHHBIX 4YHCEJ, CBA3aHHBIE C OrPAHUYECHUEM KOJIMYECTBA
pa3psnoB. BblnonHeHue omnepanuil ¢ BENIECTBEHHBIMM YHCIAMU, HAKOIUICHHE
OIMOOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOrPaAMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJbTaTOB PabOThl MPOCTEHIINX aIrOPUTMOB
YOPABJIECHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrnpeaeneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET JaTh TPEOyeMbIl pe3yJIbTaT.

Oranbl pemieHusl 3aJad Ha KommbioTepe. MHCTpyMeHTalbHbBIE CpelCTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumisamus u HUHTepmperanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabmuil. Otianounbiii BeiBoA. IlomraroBoe
BBITNIOJIHEHHE ITporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaUeHMI TEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxuble ycnoBus. Ilukner ¢ ycimoBueM. LlMkiabl 1O MEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  IMKJIOB. HBapumaHT ULHUKIIA.
CocraBneHue IUKIAa C HUCHOJIb30BAaHUEM 3apaHee OMNPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHpPOBaHUE porpamm. Hcnons3oBanue KOMMEHTAapHEB.
[ToaroToBKa onvcaHus IPOrpaMMbl U HHCTPYKIUH JIJIS ITOJIB30BATEIIS.

Anroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30HeHHe 3alucu 4Yucia Ha OTAENbHblE LHUQPHI,
HaXOXXJEHUE CYMMbl U TIpOU3BEIAEHUS ULU(Dp, HAXOKACHHUE MaKCUMAIbHON
(MUHUMATBHON) UDPHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 33JlaHHOM JuanasoHe. [IpeacrasieHue
yuciia B BUJie HA0Opa MPOCTBIX COMHOXKUTENEH. AJIITOPUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIUXcs B (aitax. TekcToBble U TBOMYHBIE (Dailibl.
daitnoBbie TIepeMeHHBbIE ((aiioBbie ykazaTenu). UteHue u3 daina. 3amuch B
daii.

Pa3zbuenue 3agaun Ha noazagaun. [logmporpammel (Mpoueaypsl U GyHKINN).
Pekypcus. PexkypcuBHble 00beKTHI ((pakransl). PekypcuBHbIE Mpouenypbl Hu
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliy PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CTaHAAPTHOW OMOMMOTEKH s3bIKa MPOrPaMMHUPOBAHUS.
[Tonkmtouenne  OUONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynpHbBIN IPUHIAII IOCTPOEHUS IPOTPAMM.

Yucnennsle MeToapl. TouHoe © NPUOMIDKEHHOE pEIICHUS 3aJayM.
YucneHHble METOIbI PEILICHUS] YpaBHEHHI: MeTo1 nepebopa, METOJ MOJIOBUHHOTO
nenenus. [TpuOmmxkéHHOe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ NOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKIMHM OJIHOM mepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMM  SI3bIKa
POrpaMMUPOBAHUS 1Ji1 0OpabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA MOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPU JAaHHOW CTPOKHM, 3aME€Ha HAWJICHHOM IMOJCTPOKM HAa JPYTYIO CTPOKY.
['eHepanus Bcex CJIOB B HEKOTOPOM alihaBUTE, YAOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndenusiM. [IpeobpazoBanue 4nciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M MOCNEAOBATENIbHOCTH 4HceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MACCHBA MJIM YUCIIOBOM MOCJIEN0BATEILHOCTH (CYMMBI,
MPOU3BENICHUS, CPEAHETO APUPMETHUYECKOTO, MUHUMAJIHLHOTO U MaKCHUMAaJIbHOTO
HJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCJIOBHIO).
JInHENHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBka 0OJHOMEPHOTO MaccuBa. IIpocThie METOIBI COPTUPOBKU (METOJ
ny3bIpbKa, METOJ BbIOOpa, COPTHUpPOBKA BcTaBKamu). COpPTUPOBKA CIHUSHUEM.
beictpast coptupoBka wmaccuBa (anroputMm QuickSort). JIBowuHBI TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIByMepHbIe MaccuBbl (MaTpHIlbl). AJTOPUTMBI O0OpaOOTKH JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA IO 33JIaHHBIM IIpaBUJIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MAacCHBE, BBIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MaccHBa, IE€PECTAHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOIMH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. lIpoBepka
opdorpadun u rpammatukud. CpencrtBa TMOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctuwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIE
nokymeHThl. CHOCku, ornaBieHue. KomekTuBHas paboTra ¢ JIOKYMEHTaMH.
NHCTpyMEHTBI pELIEH3UPOBAaHUS B TEKCTOBBIX Mpoueccopax. O0iayHble CEPBUCHI.
Henoass mepenucka. Pedepar. IlpaBuia 1uTHpOBaHMS HCTOYHUKOB U
opopmienuss Oubnuorpaguueckux ccpuiok. OdopmieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOM TeKcTa. TeXHHYecKHue CpeicTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHalIW3a JAaHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [lociemoBaTtenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp TMEPBUYHBIX JAHHBIX, OUYMCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyaJIM3allisl JAHHBIX, MHTEpIIpEeTalus pe3yiabTaToB. [Iporpammubie cpencTtBa u



UHTEPHET-CEPBUCHI ISl 00pabOTKH U Mpe/CTaBiIeHUs JaHHBIX. bombiine naHHbIe.
Mammnnoe o0y4yenue. HTENIeKTyanbHbli aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BBIYMCIEHHE CyMMBI,
CPEIHET0 apuU(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBUIET0) 3HAUEHUS IUaIa30Ha.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB JaHHbIX. lloctpoeHue
CTOJOYATHIX, JIMHEWYAThIX W KpyroBbiX amarpamm. llocTtpoenue rpaduxos
byuxuii. [Togbop auHMM TpeH A, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE peElIeHUE YpaBHEHHM ¢ TOMOUIbI0 TOA0Opa MapameTpa.
OnTuMu3anys Kak MOKWCK HAWIYyYIIEero peuleHus B 3aJlaHHbIX yciaoBusX. Llemesas
¢yHkius, orpaHudeHus. JlokaibHble M T00QJIbHBII MHHMMYMBI LIE€JIEBOU
bynkun. Pemenue 3a1a4 ONTUMHU3ALNN C TIOMOIIBIO 3JICKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATUKH

Teopernyeckue MOAXOAbI K OILEHKE KOJIMYecTBa WHGOpMAIMU. 3aKOH
annutuBHOCTH HHMopmaruu. Dopmyna Xapriau. MHbopmanus U BEpOSATHOCTb.
®opwmyna lllennona.

Anroputmbl  cxkatusi JaHHbIX. AsroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl cKaTHs JIaHHBIX C TOTEPSAMH. Y MEHbIIICHUE
rIIyOuHBI KogupoBaHus 11Beta. OCHOBHBIE Hjien anroputmoB cxkatus JPEG, MP3.

CkopocTh mepellayd  JaHHBIX. 3aBUCHUMOCTb BPEMEHH Iepeayu  OT
MH(POPMAITMOHHOTO 00BbEMA JTaHHBIX U XAPAKTEPUCTUK KaHama CcBi3U. [IpuunHbI
BO3HUKHOBEHHUs OMMUOOK TIpU Tepenade JaHHbIX. KoJbl, MO3BOJIIONINE
oOHapy>XUBaTh W HUCIPABJIATh OMIMOKH, BO3HUKAIONIME TPH TMepenaye TaHHBIX.
Paccrosinne Xammunra. Kogupoanue ¢ moBropenuem 6utoB. Koapl XomMmuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoiacucTBue. (CUCTEMHBIN
ahdexrt. Ynpapnenue kak nHGopMaloHHblii ponecc. OOpaTHas CBS3b.

Mopenn u monenupoBanue. Llens mMoaennpoBanuss. COOTBETCTBHE MOJEIH
MOJICIIUPYEMOMY OOBEKTY WIIM MPOIECCY, IenHn MojaenupoBaHus. dopmanuzaus
MPUKIIAIHBIX 3a]1a4.

[IpeacraBnenne pe3yabTaTOB MOJAEIHUPOBAaHUS B BUAE, YIOOHOM ISt
BOCIIpUATHS yeloBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMbl, TaOJIUIIbI,
rpadukn).

I'padpr. OcHoBubie moHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX  3a/lady, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJLHOTO TYTH MEXJIy BepliMHaMu Tpada, oOmpeaesieHHe KOoJIUYeCcTBa
pPa3IMUHBIX MyTE€d MEXAy BEpPUIMHAMH OPUEHTUPOBAHHOIO AlMKINYECKOTO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs moumcka. CrocoObl 00xoma mepena.
[IpencraBnenne apupMEeTHUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpeTHbIE UrPbI
JIBYX UTPOKOB C MoJHOW mHpopManuei. [Toctpoenne nepesa nepedbopa BapuaHTOB,
OMKMCAHKUE CTPATErHH UTPhI B TAOIMYHON (hopMe. BHIUTPHILIHBIE U TPOUTPHILLIHBIE
MO3UILINU. BBIMTPBILIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOr0 HMHTeJieKTa. CepBHCHI MAIIMHHOIO IMEpPEBOAA U
pacnio3HaBaHus YCTHOW pedyn. KorHuTHBHBIE cepBUCHL. MmeHTHdHKaIus u MOUCK
U300paKEHUH, pacrio3HaBaHHE T Camoobyuatomuecs CUCTEMBI.
W cKyCCTBEHHBI MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosib30BaHHE METOIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OoOydaronux cuctemax. Mcnosb3oBaHue MeTo0B
MCKYCCTBEHHOI'O0 MHTEIIEKTa B poOoToTexHuKe. MHTEpHeT Bemell. [lepcnexkTuBbl
pPa3BUTHS KOMIBIOTEPHBIX UHTEJUIEKTYalIbHBIX cucTeM. HelipoHHBIE ceTH.

AJITOPUTMBI H IPOrPAMMHPOBaHUE

dopManuzanus ~ HOHATHSA — anropurma.  MammbHa  TeropuHra — Kak
YHUBeEpCcaJIbHas MOZENb BeruncieHui. Teznc Yépua—TwvropuHra.

OueHka CII0KHOCTH BbIUKCIEHUN. BpeMs paboTel U 00BEM HCHONB3YyEMOM
IaMsATH, HWX 3aBACHUMOCTb OT pa3Mepa HCXOAHBIX JaHHbIX. OleHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJIrOPUTMOB. AJTOPUTMBI  IOJWHOMHUAIBHOU
cinoxxHoctd. [lepebopubie anroputmbl. IlpuMepsl pa3iaMyHBIX —aITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpPOCTBIX 4YMCEN B 3aJaHHOM JWAIMA30HE C TOMOUIBIO AJITOPUTMA
«pemiero DparocheHar.

MHoropa3psaHble 1ieible Yuciia, 3a7a4i JJIMHHOW apu(pMeTHKY.

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

Crexku. AHamM3 MPaBUILHOCTH CKOOOYHOTO BhIpakeHUs. Bbiuucienue
apu(PpMETUIECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnonp3oBaHue ouepenn Juisi BpeMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOIO CBS3HOTO HEOpUEHTUpOBaHHOro rpada. KonauuecTBo pa3inyHBbIX
nyTel MeXay BepLIIMHAMU OPUEHTHPOBAHHOIO alMKIMYECKOro rpada. AJroputm
JIeKCTpHl.

[epeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOUUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputmbl o0xona aepesa. Mcnonb3oBaHue cTeka U
ouepenu s 00xoaa iepeBa.

JluHamMpyeckoe INpOrpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXPaHEHUEM MPOMEXYTOUYHBIX PE3YyJbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOILIBIO



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

[ToHsiTHE 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
Wukarncynanus, HacleJ0BaHUEe, TOTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
noib3oBatens. Vcnoib30BaHWE TOTOBBIX — YIPABISIEMBIX  3JIEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3bIkOB  mporpammupoBanus.  [lomsitue o0  mapaaurmax
IPOrpaMMHUPOBAHMS.

HNupopMmaniuoHHBIE TEXHOJIOT U

Oranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: IOCTaHOBKA
3ajaud, pa3zpaboTKa MOJENM, TECTUPOBAHUE  MOJEIH, KOMIBIOTEPHBIN
AKCIIEPUMEHT, aHAIN3 PE3YJIbTATOB MOAEIUPOBAHUS.

Juckperuzanuss NOpyd MaTeMaTUYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
npoueccoB. MogaenupoBanue BHKEHHs. MoJenupoBaHie  OHOJOTMYECKHUX
cucTeM. MaremaTudyeckKue  MOJEIM B JKOHOMHUKE.  BbpluucnurenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJECIHPYEMBIX OOBEKTOB U  IPOLIECCOB.
BoccraHoBieHne 3aBUCUMOCTEN T10 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHocteie  momenu.  Metoasl Monte-Kapno.  MiMuraumonsHoe
MozienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKMBaHMSL.

Tabnuunble (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHni 00 OMHOTMHHBIX 00BekTax. Ilone, 3amuchk. Kimrou tabaumel. Pabora ¢
roToBOil 0a30if naHHBIX. 3amojHeHue Oa3bl JaHHBIX. [loMck, copTUpoBKa W
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JIaHHBIX. 3alpOCHl C MapaMeTpamu.
Brrancnsiemsie nmosis B 3ampocax.

MHuorotabnuunble 0a3bl JaHHBIX. THUIBI CBSI3eM Mexay TaOauilamu.
Baenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTaOJIMYHBIM 0a3amM
JTAHHBIX.

NuTeprer-nnpuiioxkenus. IIoHaTHe 0 cepBEPHON U KIIMEHTCKOM YacTsAX CaWTaA.
TexHOoNmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI S3bIKA
HTML u xackamubix tabmui ctuwiei (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xocTuHra. 3arpy3ka ¢aiioB Ha CaiT.

BBon m300pakeHuil ¢ UCIOJIB30BAHUEM Pa3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poTOanmapaToB U MHUKPOCKONOB, BHJIEOKAMEp, CKAHEPOB U JAPYTHX



ycTpoiictB). I'paduueckuii penakrop. Pazpemenune. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLIHs — IIBETA.
ObecuBeunBaHue I1BETHBIX u300paxenuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocoiinbie u3o0paxkeHus. TekcroBble cimou. Macka cnosi. Kananbl.
Coxpanenne BbiaeneHHoONW oOnactu. [lonroroBka wimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE H300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsAIKa 3JIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. HMcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOBI TOCTPOEHUST M PENAKTUPOBAHMS TPEXMEPHBIX  MOJEJEH.
Cerounsle Momenu. Marepuanbl. MoaenupoBaHHEe HWCTOYHUKOB OCBELICHUS.
Kameprl. ApautuBable TexHonoruu (3D-npuntepsl). IloHatue o BuUpTyaiabHOU
pPEaIBbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcsi pPyKOBOJICTBOBAaThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3UIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlUH, TO3UTHUBHBIX BHYTPEHHHX
yOCXKIEHNUW, COOTBETCTBYIOIIMX TPAAWIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
OOIIIECTBA, paCUIUPEHUE KUZHEHHOIO OMbITA M OMBITA JACSITEIBHOCTU B MPOIECCE
peanu3aluyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HalpaBJICHUN
BOCITUTATEIILHOM JIEATECTLHOCTH.

B pesynapraTte wu3ydeHwmss WHHOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIeTro
oOpa3zoBaHus y oOyuaromierocs OyayT cOpMHpPOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3yIbTaThI:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBaKCHHE
3aKOHA W MPaBOMOpPSIKAa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
MH(OPMAIMOHHOTO MpaBa U HHOOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIU3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMK 110 COLMAIBHBIM, PEJIIUTHO3HBIM, PACOBBIM,
HaAIMOHAIBHBIM ITPU3HAKAM B BUPTYaJILHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEUI0, TOCTIXKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaUYeHUs NHPOPMATUKH KaK HAyKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 U TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJE B
cetu MHTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKJIIOYAas OCTETUKY HAy4IHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBbIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUU WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uYecKOro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh  3J0POBOr0 M  Oe3omacHoro  obpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



cobmonenus TpeOoBaHuil 0€30MacHOM 3KCIUTyaTalliid CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHHKAIIHOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TAKYIO JESTCIIEHOCTD;,

uHTepec K cdepaM MpodecCHOHAIBHON JeATEIbHOCTH, CBSI3aHHBIM C
WHPOPMATUKOH, MPOrpaMMHUPOBaHHEM M HWH(GOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKCHUSX HAayKd WHPOPMATUKA W HAYYHO-TEXHHUECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccun u
pealln30BbIBaTh COOCTBCHHBIC )KHU3HCHHBIC TIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0O W CaMOOOpa30OBaHHMIO Ha
NPOTSHKCHUH BCEU KHU3HU;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHMS:

OCO3HaHWE IJI00AJBHOTO XapakTepa JKOJOTHYCCKUX MPOoOJIeM M IMyTeH HX
pelleHus, B TOM 4YHCIE C YYETOM BO3MOXKHOCTEH HMH(DOPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, IOCTIKECHUSAM HAYYHO-TEXHHYECKOTO IIporpecca H
OOIIIECTBEHHOHN NIPAKTHKH, 332 CYET IOHUMAHUS POJIU MH(POPMAITMOHHBIX PECYpPCOB,
WH(POPMAITMOHHBIX TIPOIECCOB W HMH(POPMAIMOHHBIX TEXHOJOTHUH B YCIOBHSIX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBA;

OCO3HaHWE IIEHHOCTH HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO ¥ HCCIICI0BATEIbCKYIO ICATEIbHOCTh HHINBUYaJIbHO U B TPYIIIIE.

B mporecce AOCTHKEHHS JIMYHOCTHBIX PE3YyJbTATOB OCBOCHHS MPOTPaAMMbI
no wuH(MOpMAaTHKE Yy OOYYarOIIMXCS COBEPIICHCTBYETCS  AMOIMOHATBHBIN
WHTEIICKT, MPEAOIararonui choOpMUPOBAHHOCTS:

CaMOpPETyJIMPOBAHMSI, BKIIIOYAIOMIETO CAMOKOHTPOJIb, YMECHHE IPHHUMATH
OTBETCTBEHHOCTh 3a CBOE IMIOBEJCHHME, CIIOCOOHOCTh aJaNTHPOBAThCA K
HYMOIIMOHAIBHBIM H3MCHEHHSIM U MTPOSIBIIATH THOKOCTD, OBITh OTKPBITBIM HOBOMY

BHYTpPEHHEH MOTHBAIlMH, BKIIOUYAIONICH CTPEMIICHHE K JTIOCTIKEHUIO TEH U
yCTexy, ONTHMH3M, WHHUIIMATHUBHOCTh, YMEHHE ICHCTBOBATh, UCXOAS M3 CBOHMX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHHE
JIPYTHX, YYUTBIBATh €r0 TPU OCYIIECTBICHUH KOMMYHHKAITUH, CIIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUYAIOIUX CITOCOOHOCTH BBICTPAaUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, MMPOSIBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabraTte wu3ydenus HHGOPMATUKKM HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOydaromierocss OyayT copMuUpoOBaHbl MeTanpeaIMETHbIC
pEe3yJbTaThl, OTPAKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX IEHUCTBUSX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE JIEUCTBUS, KOMMYHUKATHUBHbIC
yHUBEpCaAIbHbIE Y4YeOHBbIE JCUCTBUS, PETYJISATUBHBIE YHUBEpCAIbHBIC Y4YeOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiicCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OpPMyJIHpPOBaTh U aKTyaJIM3UpOBaTh  IpoOieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYILIECTBEHHBI IMPU3HAK WJIM OCHOBAaHUS MJI1 CPaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONPENENATh LEJN JACSITEIBHOCTH, 334aBaTh IapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHSI,

BBISIBJIATh 3aKOHOMEPHOCTH U MPOTUBOPEUHNS B pACCMATPUBAEMBIX SIBJICHUSX;

pa3pabaThiBaTh IUJIAH PEIICHHS MPOOJEMBbI C Y4ETOM aHAIM3a WMEIOIIHUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TOCIIEACTBUM JAESATEIBHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH padOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIBHOT'O U KOMOMHUPOBAHHOTO B3aUMOIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJI€Th HABBIKAMH YUEOHO-UCCIEA0BATENbCKON U TPOESKTHOM IESITEIbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOO0B PEUICHUS] IPAKTUYECKUX 3aa4, IPUMEHEHHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

OCYUIECTBJIATh PA3JIUYHbIE BHJbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpETalMH, MPeoOpa30BaHUIO U MPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyalMsX, B TOM 4YHUCJIE€ NPU CO3JaHUU YYEOHBIX M COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEeATETbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;



BBISIBJISITh TMPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUINOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHThI i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUIEHUS 3aJaud pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISAITh LEJICHAINIPABICHHBIN MOUCK IEPEHOCa CPENCTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPENLY;

YMETh INEPEHOCUTh 3HAHUS B IO3HABATEJIBHYIO M MPAKTHUUYECKYIO 00jacTu
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€U, NpeUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTh NMPOOJIEMBI U 331a4H, IOy CKAIOIINE aIbTEPHATUBHBIEC PEILICHUSI.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH MOJTyYEHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJISITH ~ IOWCK,  aHallu3, CUCTEMaTU3aluil |
MHTEPIIPETALNIO HH()OPMALIUK PA3TUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3IMYHbIX (opmarax ¢ y4E€TOM Ha3HAuYCHUs
uHpoOpMaMu U IEJEeBOM  ayJIUTOpPUH, BbBIOMpas ONTUMAIBHYIO (OopMy
IPEICTABIICHUS U BU3yaJIU3al1U;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTMTUMHOCTh HMH(OpMalMH, €€ COOTBETCTBUE
IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIOJIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX
TEXHOJOTHHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ coOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECypcocOEepeKeHMs, TMpaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

BJIQJIeTh ~ HAaBBIKAMH  pAclO3HABaHWA U 3aIIUTHl  HWH(pOpMaImH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBIE YHUBeEPCAJIbHbIE YueOHbIEe 1eiCTBUSA

1) oO61ienme:

OCYIIECTBIISATH KOMMYHHUKAIIMK BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, IIOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HAaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTYyaluil |
CMATYATh KOH(l)J'H/IKTBI;

BJIaJCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I nu BBaHMOHeﬁCTBHH,
APTYMCHTUPOBAHHO BECTH AHUAJIOT, YMCTh CMATYATDH KOHCI)J'II/IKTHBIG CUTyaIlmu,



Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHUSI C HCHOJIb30BAHHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSITeJIbHOCTD:

MIOHUMAaTh M MCIOJb30BaTh MPEUMYILECTBA KOMAHIHOM M WHIUBUIYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXJOT0 YICHA KOJUIEKTHBA,;

NPUHUMATh €M  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JEUCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4YE€CTBO CBOEr0 BKJIAJa M KAXKIOTO YYaCTHMKA KOMAaHIbl B
oOIIMiA pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE TIPOEKThI, OICEHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYWIECTBIJISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

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

1) camoopranu3amnus:

CaMOCTOATENIBHO OCYILECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBAThH COOCTBEHHBIC 3aJlaul B 00pa30BaTEIbHON
NEeATEIbHOCTH U KU3HEHHBIX CUTYaLMSIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpoOsieMbl C  Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacumMpsITh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIMHA B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENBHON  peduieKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX pPE3yJbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh MPHUEMBI peIEKCUH JJIsi OLEHKU CUTyalluu, BBIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATHh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ce0sl, MOHMUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIU3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

B npouecce u3ydenus kypca uMH(MOpMATHKU YIIIyOJIE€HHOrO ypoBHS 6 10
Knacce oOydalomuMucs OyAyT  JOCTUTHYTHI — CIEOYIOIIME  IPEIMETHbIE
pe3yIabTaThl:

BJIAJCHUE NPEACTABICHUSIMH O POJM MHPOPMALMH M CBA3aHHBIX C HEH
MPOIIECCOB B TMPHUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIUS,
«MH(POPMALIMOHHBI  TPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHUCTEMbD»,
«cuCcTeMHBIN A PeKrT», «uHDOPMAITMOHHAS] CUCTEMAY, «CUCTEMAa YIIPABICHUS»;

BJIaJCHUE METOoJAaMH Toucka uHbopmanuu B cetu HHTepHEeT, ymeHue
KPUTUYECKU OLIEHUBATh MH(OPMALUIO, TOIYYEHHYIO U3 ceTu IHTepHeT;

YMEHUE XapaKTepu30BaTh OOJIbILIME JaHHbIE, MPUBOJUTH IPUMEPHI
UCTOYHUKOB MX TOJYYEHUS W HANpaBJICHUA HCIOJIb30BAaHMS, YMEHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHaJW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccuukanus, KJIacTepU3alus, aHanIu3 OTKJIOHEHU), MMOHUMATh
MOCJIEIOBATENBHOCTD PEIIEHUS 3a7]a4 aHaIN3a JaHHBIX: COOp NEPBUYHBIX JAaHHBIX,
OUMCTKAa M OIIEHKAa KauyecTBa JaHHBIX, BBIOOpP W/WJIM TOCTPOEHUE MOJIENH,
npeoOpa3zoBaHue JaHHBIX, BU3YaIU3alus TaHHBIX, MHTEPIPETAINs PE3yIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOUJIbHBIX KOMITHIOTEPOB, TEHICHIIMN pPa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HAaBbIKAMU PaOOTHI C OMEPAIMOHHBIMUA CHCTEMaMU, OCHOBHBIMH
BUJIAaMUA TIPOTPAMMHOTO OOEeCredYeHusl I pemieHus YYeOHBIX 3a7ad  IIo
BBIOpaHHON CHeIUan3aIim;

HaJIM4KEe MPEJCTABICHUN O KOMIIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MUpe, 0 6a30BBIX MPUHIMIIAX OpPTraHU3alUH U (YHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX
ceTeil, 00 OOmMUX MPUHIUIAX pPa3pabOTK W (YHKIIMOHUPOBAHHUS HMHTEPHET-
MIPUIIOKEHNM;



NOHMMaHHWE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIIOJIb30BAHUE
METOJIOB U CpPEICTB MPOTUBOACHCTBHS HSTUM yIrpo3aMm, COONIOJCHHE MeEp
0€30IMacHOCTH, MPEAOTBPAIAIONIUX HE3AKOHHOE PAaCIPOCTPAHEHUE TTEPCOHATIBHBIX
JaHHBIX, COOJIIO/IeHUE TPeOOBaHUM TEXHUKU O€30MaCHOCTH M TUTHEHBI ITPU paboTte
C KOMIBIOTEPAMH U APYTUMHU KOMIIOHEHTAMH [IU(PPOBOTO OKPYKEHUsI, IOHUMAHNE
IIPABOBBIX OCHOB HCIIOJIb30BAHUS KOMIIBIOTEPHBIX MporpamMM, 0a3 ITaHHBIX U
paboTel B ceTh MIHTEpHET;

NOHMMaHHE OCHOBHBIX IPUHIMIOB JUCKPETU3AllMU PA3NUYHBIX BHJIOB
uHpOpMallMM, YMEHUE ONPENeNiATh HH(POPMALMOHHBIA OO0BEM TEKCTOBBIX,
rpaUyecKux M 3BYKOBBIX JAHHBIX IPHU 33JaHHBIX IapaMeTpax AMCKPETU3AllNH,
YMEHHE OIpPEAeNsATh CPEAHIOI CKOPOCTh TMepefadd JaHHBIX, OILICHHWBATH
U3MEHEHHE BpEMEHHM Tepefadyd MpH H3MEHEHUH WHGOPMAIMOHHOTO 00BEMa
JAaHHBIX U XapaKTEPUCTHUK KaHaya CBA3H;

YMEHHE MCIIONIb30BaTh MPU PEIICHUH 33]1a4 CBOWCTBA MO3ULMOHHON 3allUCH
YHCell, AITOPUTMa MTOCTPOCHHUS 3aIMCH YKCIa B TO3UIIMOHHON CHCTEME CUUCIICHUS
C 3a/laHHBIM OCHOBAaHHEM M IMOCTPOCHHS YHCJA 1O CTPOKE, COACpIKAIEH 3amuch
3TOr0 YHClia B TO3UIIMOHHOW CHCTEME CUWCICHHS C 3aJaHHBIM OCHOBAaHHUEM,
YMEHHE BBINOJHATh apU(PMETHUECKUE Olepalud B TMO3UIMOHHBIX CHCTEMax
CUHCJICHMUS,;

YMEHHE BBITIONHATH MpeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HCIONB3YS
3aKOHBI ajareOpbl JIOTUKH, YMEHHE CTPOHWTH JIOTHYECKOE BBIPAXKECHHE B
JU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOPMaJIbHBIX (hOpMax IO 3aJaHHOM Tabnuiie
UCTUHHOCTH, HUCCIIE0BaTh 00JacThb MCTUHHOCTH BBICKA3bIBaHUS, COJAEPIKAILErO
NEpPEMEHHBIE, PellIaTh HECI0KHbIE JIOTHYECKUE YPABHEHUSI U CUCTEMBI YPaBHEHUM;

NOHMMaHuE O0a30BBIX aAIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uHboOpMaIuu (3aUCh YKMCEN B MO3UIIMOHHON CHCTEME CUHMCIEHUS, HaXOKIECHHE
BCEX MPOCTHIX YHMCEJ B 33JJaHHOM JMara3oHe, 00pab0Tka MHOTOpa3psAHBIX 1IeJIbIX
YKCeJl, aHAJIU3 CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB IMOMCKA U COPTHUPOBKH,
YMEHHE OIpeNessaTh CI0XHOCTh H3Y4YaeMbIX B Kypce O0a30BbIX aJrOpUTMOB
(cyMMupOBaHHE DJJIEMEHTOB MacCHMBa, COPTHPOBKA MAacCuBa, MepeOOpHbIe
QJITOPUTMBI, TBOUYHBIN MOWCK) W MPUBOAUTH MPUMEPHI HECKOJIBKUX aITOPUTMOB
Pa3HOM CJIOKHOCTH ISl PEIIEHUS OJHOU 3a/1a4u;

BJIa/ICHUE YHUBEPCAJIbHBIM S3BIKOM MPOTPaMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpencraBieHusMH O O0a30BBIX THMAX JaHHBIX |
CTPYKTypax /JaHHBIX, YMEHHE UCIOJIb30BaTh OCHOBHBIC  yIPAaBISIONIUE
KOHCTPYKLMH, YMEHHE OCYUIECTBIIATh aHaJIU3 MPEIJIOKEHHOW MPOrpaMMbl:
OTIPENEIATh Pe3yJIbTaThl padOThl IPOrpaMMbl NPU 33JAHHBIX MCXOJHBIX JAHHBIX,
OTpENENATh, MPU KAKUX HCXOAHBIX JTAHHBIX BO3MOXKHO MOJYYEHHE YKa3aHHbBIX



pe3yNIbTaTOB, BBISBIATH JaHHBIE, KOTOPbIE MOTYT MPHUBECTH K OIIMOKE B pabote
porpaMMel, (GOPMYITUPOBATH MPEATOKEHHUS MO YIYUIICHUIO TPOrPaMMHOTO KOJIa;

YMEHUE CO3/1aBaTh CTPYKTYPHUPOBAaHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPALIMOHHBIE MAaTEPHANIbl C UCIOJIb30BAHIUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHUE UCIOJIb30BaTh AJIEKTPOHHBIE TAOJWLBI AJI1 aHAJIN3a, PEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYUCIECHHUE  CYMMBbI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHHUS, MOAOOp JUHUU TPEHJA, PEIlICHUE
3aJlay IPOTHO3UPOBAHMUS).

B mpomecce u3yueHus kypca MHPOpPMATHKU YyriayOn€HHOTO ypoBHS 6 11
Knacce obOydarommMucs OyAyT  JIOCTHUTHYTBI — CIEAYIOLIME  IPEeIMETHBIC
pe3ybTaThI:

YMEHUE CTPOUTH HEPABHOMEPHBIE KOJBI, JOIYCKAKOLIUME OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUN (MpePUKCHBIE KOJbI), HUCMOJIb30BaTh MPOCTEUIIINE
KOJIbl, KOTOPBbIE MO3BOJISIOT OOHAPYKUBATh U UCIIPABIIATh OLIMOKU IPH Mepenaye
JAHHBIX, CTPOUTH KOJ, 00€CIEeUMBAIONIMI HANMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOILEHUsI MPU HU3BECTHOM 4YacTOTE CHMBOJIOB, MOSCHATH IPUHLIHUIIBI
paboThI MPOCTHIX AJITOPUTMOB CIKATUSI TAHHBIX;

YMEHHUE pellaTh AIrOPUTMHYECKHUE 337a4ud, CBA3aHHBIE C aHAIM30M rpadoB
(3a7auM  TOCTPOEHUS] ONTUMAJIBHOTO TYTH MEXAYy BeplIMHaMu rpada,
ONpENENICHUs]  KOJIMYECTBA  PA3IUYHBIX  NyTEd  MEXAY  BEpIIMHAMHU
OPUEHTHPOBAHHOI'O AIMKIMYECKOro rpada), yMEHUE HCIOIb30BaTh JEPEBbs MPHU
aHaJlu3e W TOCTPOCHHMU KOJAOB U IS TPEIACTaBICHUS apUPMETHUYECKUX
BBIPKEHUI, TIPU PEILICHUH 33]a4 IMOUCKA U COPTUPOBKHU, YMEHUE CTPOUTH JIEPEBO
UTPHI 110 33JJaHHOMY QJITOPUTMY, pa3padaTbiBaTh U 0OOCHOBBIBATH BBHIUTPHIIIHYIO
CTPaTEruio UrPhI;

yMEHuEe pa3pabaThiBaTh W pEaTu30BbIBATH B BHJE MpOrpamMm 0a3oBbIe
QITOPUTMbI, YMEHHE HMCIOJIb30BaTh B MpOrpamMMax [IaHHbIE PA3JIUYHBIX THUIOB C
y4€TOM OrpaHUYEHUN HAa UANa3OH MX BO3MOXKHBIX 3HAYEHHUM, TPUMEHSTH MpU
pELIeHUH 3aJ1ay CTPYKTYpPbI JaHHBIX (CIIUCKH, CIIOBAPHU, CTEKHU, OUYEPEAH, AEPEBb),
UCIIOJIb30BaTh 0a30BbIE OMEpAIMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE MOAMPOTPAMMBI i1 00paOOTKM YUCIOBBIX JTAHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh IMpHU pa3pabOTKe MporpamMm OHOIUOTEKH
NOANPOTpaMM, 3HaTh (DYHKIMOHAJIbHBIE BO3MOXXHOCTH HWHCTPYMEHTAJIbHBIX
CPEICTB Cpelbl pa3paboTKH, YMEHUE UCTIOIb30BaTh CPEACTBA OTIAIKHU IPOTPAMM B
cpezie NporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOIPAMMBI;

yMEHHE CcO3/aBaTh BeO-CTPaHHULIBI,



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MJaHHBIX, WX CTPYKTYpeE,
CpeIcTBax co37daHUsl M pabOThl C HUMH, YMEHHE WCIIOJNH30BaTh TAOIMYHBIC
(penaioHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTHPOBKY M TOWCK 3alKceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHyIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

yMEHHE UCTOJIb30BaTh KOMIBIOTEPHO-MAaTEMAaTHICCKUE MOJICIH JII aHaJIn3a
O0OBEKTOB W TIPOIECCOB: (OPMYTUPOBATH IIEh MOJCIUPOBAHUS, BBITIOJIHSTH
aHaJgu3 pe3yJbTaTOB, IIOJYYCHHBIX B XOJIe MOJICIIMPOBAHMS, OIEHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM MPOLECCY, MPEACTABIAThH
pe3yJIbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

yMEHHE OpraHW30BBIBATH JMYHOEC WH()OPMAIMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, TOHUMAaHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIIEKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUHA O Kpyre perraeMbIX 3a7ad MAaIIMHHOTO OOyYeHHS
(pacrio3HaBaHusl, KJIAaCCU(PUKAIUKA U MPOTHO3UPOBAHUS) HAIMYUE MPEJICTABICHUN
00  HCMNONB30BAaHUU  HMHPOPMALUOHHBIX  TEXHOJOTMM B Pa3IU4HBIX
npodeccuoHaNbHbIX chepax.
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IIpakTHYeckue
padoThI
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JJIeKTPOHHbIE
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pecypchl
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Yrunutel. [{paiiBepsl yCTPOUCTB.
[TapannenpsHOE IPOrpaMMHpPOBaHUE

WNHcTannsuus v JeMHCTaIUTALMS
MPOrpaMMHOTO 00€ecTeueHus

®daiinoBbie cucTemsl. [IpuHIUIBI
pa3MenieHusl 1 UMEeHOBaHUs (ailioB B
nonroBpemeHHoU namsaTH. [laGaoub! nms
onMcaHus rpynn Qaitsion

3akonomarenscTBO Poccuiickoii
®enepanyu B 001aCTH MPOrpaMMHOI0
obecreyeHus 1 JaHHbIX

[TpuHIUTIBI TOCTPOCHUS U alllIapaTHbIE
KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

Cetpb UnTEpHET

Paznenenue |P-cetn Ha mojaceru ¢
IIOMOIIBIO0 MAaCOK MOJCETEN

CereBoe aIMUHUCTPUPOBAHHE

Bune! nestensHocT B cetn IHTEpHET.
Cepsucsl MHTEpHETA. ["'OCYy 1apcTBEHHBIE
AJIEKTPOHHBIE CEPBUCHI U YCIYTH
WNudopmannonHas 6e30macHOCTb
BpenonocHsle nporpamMmmHoe obecrieueHue
1 METOJIbl OOPHOBI C HUM

[IpakTuyeckas pabora o Teme

"AHTUBHUPYCHBIE TPOTrpaMMBbI"

Opranu3anys JUYHOTO apXuBa
uHpopmanuu. PesepBHoe KonmupoBaHue.



22

23

24

25

26

27

28

29

30

31

32

[TaposibHas 3amuTa apxuBa
[IudpoBanue 1aHHBIX

Anroputm mudposanus RSA.
Creranorpadust

[IpakTruyeckas pabora 1o Teme
"[u¢ppoBanue naHHbIX"

WNndopmanus, 1aHHbIC U 3HAHUS.
WHdopmanroHHbIe IPOLECCH B IPUPOE,
TEXHUKE U 00ILEeCTBE

HenpepbIBHBIE U JUCKPETHBIE BETUUYUHBI U
curHayiel. Heo6Xo1muMocTh IUCKpeTn3anuu
uHbopMalny, peIHa3HaueHHON 115
XpaHeHus, nepeauu u 00paboTKU B
U(POBBIX cUCTEMAX

Z[BOI/I‘IHOG KOOAUPOBAHUC. PaBHOMepHHe u
HEPaBHOMCPHBIC KOJbI. HCKOHI/IpOBaHI/Ie
COO6H.ICHPII>1, 3allMCaHHBIX C ITIOMOIIBIO
HEPAaBHOMCPHBIX KOJI0OB

VYcenosue ®ano. [Toctpoenne o1HO3HAYHO
JEKOIUPYEMBIX KOJIOB C IOMOLIBIO AEPEBA.
I'pad An. A. Mapkosa

Enunuter n3amMepenus KoaudecTra
nHpopmanuu. AndaBUTHBIN TOAXOT K
OLIEHKE KOJIM4ecTBa MH(pOpMaLuu
CucreMbl CUUCTIEHUS

IlepeBon uncen U3 OJHONU CUCTEMBI
CUHCIICHUS B IPYTYIO

,HBOI/I‘IHaH, BOCBMEpHYHAA U
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37
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42

meCTHAAUaTCpUiIHasA CUCTCMbI CUUCIICHU A,

CBs3b MCXKIY HUMHU

I[BOI/ILIHaSI, BOCbMCpHYHAA U

meCTHAAuaTCpuIHasA CUCTCMbI CUUCIICHU A,

CBA3b MCXKIY HUMU

HBOI/I‘lHaH, BOCBMEpHUYHAA U

meCTHaAuaTCpuiHasd CUCTCMbI CHHUCIICHUA,

CBs3b MCXKIY HUMU

Apudmernueckue oneparuu B
MTO3ULMOHHBIX CUCTEMAX CUUCICHUS
TponuHas ypaBHOBEIICHHAs! CUCTEMA
CUMCIICHUS

Z[BOI/I‘IHO'I[CC}ITI/I‘IHB.H CUCTEMA CUUCIICHUA

KoaunpoBanue TekcTOB
PactpoBoe koanpoBaHnue n300paxeHui

[IpakTyeckas pabora o Teme
"luckpeTusanus rpapuueckon
uHpopmanun"

[IBeToBbIE MOAETHN. BekTOpHOE
koaupoBanue. @opmatsl (haiios.
TpéxmepHnas rpaduxa. @pakranbHas
rpaduka

Komunpoanue 3Byka. OnieHka
MH(OPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPU 3aJaHHBIX YaCTOTE
JUCKPETU3ALMH U Pa3psIIHOCTH
KOJUPOBaHUs

[TpakTrueckas paboTa Mo Teme
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" JluckpeTH3anus 3ByKOBoi HHPpopManuu"

OcHoBBI aNreOpbl JOTUKU

Jlornueckue onepanuu. TabmuIs!
UCTUHHOCTH

Jlornueckue BoIpaxkeHus. Jlorndyeckue
TOKJEeCTBA. [l0Ka3aTeNbCTBO JIOTMYECKHUX
TOXJIECTB C MIOMOILBIO TAOJINL UCTUHHOCTH

[IpakTuueckas pabota 1mo Teme
«IlocTpoenue u aHamu3 TaOIHILL
HUCTUHHOCTHU B TaOJIMYHOM IIPOLIECCOPEN

Jlornueckue OIICpalru U OIICPalH Hal
MHOXCECTBaAMU

Jlormueckue Oorcpanyvu 1 Oorcpan Haq
MHOXKECTBaMH

3aKoHBI aNTeOphI JIOTHKUA. DKBUBAJICHTHHIE
npeoOpa3oBaHMs JIOTHYECKUX BBIPAKEHUN

Jlornyeckue ypaBHEHUs U CUCTEMBI
ypaBHEHUH

Jlornueckue QyHKIIUU. 3aBUCUMOCTD
KOJIMYECTBA BO3ZMOXHBIX JIOTHYECKUX
GyHKIUI OT KOJIMYEeCTBa apryMEHTOB.
[TonHbIE cUCTEMBI TOTHYECKUX (QYHKIUI

Kanonuueckue Gpopmbl TOrHuecKux
BbIpakeHUi1. COBEPILICHHBIE
JTU3BIOHKTUBHBIE 1 KOHBIOHKTHUBHBIE
HOpMaJIbHbIE (POPMBI, ATITOPUTMBI UX
MOCTPOCHHS 0 TabJIHIIe HCTUHHOCTH

Jlormdeckue 3JeMEHTHI B COCTaBe
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KOMIIbIOTEpa

Tpurrep. Cymmarop. MHuoropaspsigHblil
cymMmarTop

HOCTpOCHI/Ie CXEM Ha JIOTHYCCKHX
9JIEMEHTAaX. 3aINCh JIOTHYSCKOTO
BBIPpAXXCHUSA I10 JIOTHYECKOH cXeMe

MI/IKpOCXGMBI U TEXHOJIOI'HUA UX
IIpOU3BOJACTBA

[IpencraBienue LenbIX YUCEN B TaMATH
KoMIIbtoTepa. OrpaHi4eHHOCTh JUAana3oHa
qucesl IpYU OTPaHUYEHUU KOJINYECTBA
pa3psaoB. [lepenonnenue pa3psaHoit
CEeTKH

be33HakoBbIE M 3HAKOBBIC TAHHBIE.
3HaKOBBIN OUT. J|BOMYHBII
JIOTIOJTHUTEIBHBIN KOJI OTPULATEIbHBIX
qucell

IToGuTOBBIE JTOrMYECKHE ONEPALHH.
Jlornueckuii, apupmeTuyecKuil u
LUUKINYECKUI CIBUTH

[u¢poBanue ¢ TOMOIILI0 TOOUTOBON
onepauuu «uckiaovaroniee UIIN»
[IpencraBnenue u XxpaHeHHE B TaMSITH
KOMIIBIOTEPA BEIIECTBEHHBIX YMCET
BrinosiHeHue onepanuii ¢ BEIECTBEHHBIMU
YUCJIaMH, HAKOTUICHHUE OITMOOK TpH

BBIYHCIICHUAX

[IpakTruyeckas padora no teme «M3zyuenue
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nopa3pAAHOro MalliMHHOI'O NPCACTABJICHUA

LEJbIX U BEUIECTBEHHBIX YHCEI
AHaJIi3 aropuTMOB

Dransl pelieHus 3aa4 Ha KOMIIbIOTEpE.
WHcTpyMeHTallbHBIE CPEe/ICTBRA:
TPAHCIATOP, OTIAAAYUK, TPOPUITHPOBIIUK
Cpena nporpammupoBanus. Komnumsius
Y UHTEPIIPETaLUs IPOrPaMM.

BI/IpTyaJ'IBHBIe MalllMHBI. I/IHTerpI/IPOBaHHaH

cpena pazpaboTku
MeTop! OTIIAKK IPOrpaMM

Tumnbl nepeMeHHbIX B A3bIKE
IpOrpaMMHUPOBAHUS

O6paboTKa LeTbIX YUCE

O6paboTka BeIeCTBEHHBIX YHCE
CrnyuaitHble U TICEBAOCTyYaifHbIE YnCIa
Betsnenus. CioxHble yCI0OBUS

[ukiel ¢ ycnoBuem

[ukieI MO MEpEeMEHHOM.
B3anMo3amMeHs1€eMOCTh pa3IMYHbBIX BUIOB
IIUKJIOB

O06paboTka HATYpaJIbHBIX YHCEI C
WCTIOJIH30BaHNUEM IIUKIIOB

Haxoxnenue Bcex IMPOCTBIX YHCCII B
3aJaHHOM OHaIla3oHe HpaKTI/I‘-ICCKa}I

pabota no Teme «Pemienne 3agau METOI0M

nepedopa»

HNuBapuaHT nukia

L

05
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JIOKyMEHTUPOBAaHHUE NPOrPaMM
O6paboTKa JaHHBIX, XPAHSIIHUXCS B
¢aiinax

Pa30Ouenue 3a1aun Ha noA3agaun
Vcnonp30BaHue CcTaHAAPTHON OMOIMOTEKH
A3bIKa porpaMmupoBanust. [logkirouenue
OMOIMOTEK MOAIPOTPAaMM CTOPOHHHUX
MIPOU3BOIUTENEH

[Momnporpammel (iponeypsl U PyHKITUH )
[Toanporpammsl (Tpoueaypsl U HyHKIIUHN)
[IpakTnueckas padbora 1o Teme
"Pa3pabotka noamporpamm"

Pekypcus. PekypcruBHbIe 00BEKTHI
(ppaxrainsr). PexypcuBHble poLeaypsl 1
¢bynkuuu. Mcnonb3oBaHue creka s
OpraHM3alK PEKyPCUBHBIX BHI30BOB

[IpakTyeckas pabora o Teme
"PexypcuBHBIE TOATPOrPaMMBI"
MoaynpHBIN TIPUHIMI IOCTPOCHUS
MpOrpaMm

YucneHHble METOBI
[IpakTuyeckas pabora o Teme
«YucneHHoe peleHne ypaBHEHU I
Hcnonb3oBaHnne AUCKPETU3ALNH B
BBIYHCIIUTENBHBIX 33a/a4ax
[IpakTruyeckas pabora o Teme
«IpubnxEHHOE BBHIYUCIICHHUE JTMH
KPUBBIX U IUIOIIAAEH GUryp»
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94

95

96

97

98

99

100

101

102

[TpakTuyeckas padora no Teme «Ilomnck
MakcuMyMa (MUHUMYMa) QyHKITAN

O0paboTka CHMBOJIBHBIX JTAHHBIX.
AAropuTMBI 00paOOTKH CUMBOJIBHBIX
CTPOK: IMOJICYET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE

AnropuTMbI 00pabOTKU CUMBOJIBHBIX
CTPOK: pa30HeHHe CTPOKU Ha CJIOBA 110
pOoOETHLHBIM CHMBOJIAM

AAroput™Mbl 00pabOTKH CUMBOIBHBIX
CTPOK: MOKCK MOJCTPOKU BHYTPH JTaHHOM
CTPOKH; 3aM€Ha HallICHHO! MOACTPOKH Ha
JIPYTYIO CTPOKY

[IpakTryeckas pabora o Teme
"O6paboTKa CTPOK C UCIIOIB30BAHUEM
GyHKUMH cTaHAapTHON OMOIMOTEKH SI3bIKA
IIPOrpaMMHUpPOBaHUA"

I'eneparus cioB B 3aJaHHOM ajiaBUTE
MaccuBsbl 1 IOCIE10BATENBHOCTH YHCEL.
[IpakTuueckas pabota 1o Teme
"3anosHenne maccusa'

O06001IEHHbIE XapaKTePUCTUKN MaCCHBa
JIMHEWHBIN MOMCK 3aIaHHOT0 3HAUCHHUS B
MmaccuBe. [IpakTuueckas paborta o reme
"JInHeHBIA OUCK 3aJaHHOIO 3HAYEHUS B
Maccuse"

[IpakTrueckas padota mo Teme "llonck
MHUHHMAJIBHOTO (MaKCUMaIBHOTO)

0.5

05
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104

105

106
107
108
109
110

111

112

113

114

115

3JIEMEHTA B YUCJIOBOM Maccuse"

CopTupoBKa 0JJHOMEPHOIO0 MacCHBa.
IIpocTsie METOABI COPTUPOBKH.
[Ipaktuyeckas padora no Teme "[IpocTeie
METO/]Ibl COPTUPOBKHU Maccupa"

CoptupoBka ciausHueM. boictpas
COPTHPOBKA MaccuBa (aJropuTMm

QuickSort). [TpakTuyeckas padoTta 1Mo Teme

"BricTpas coptupoBka maccupa”

JIBOMYHBIN ITOUCK B OTCOPTUPOBAHHOM
Maccuse. [IpakTudeckas pabora 1o Teme
" JIBOMYHBIN TTOUCK"

JIByMepHBIE MACCUBBI (MaTPHULIbI)
Anroput™mbl 00pabOTKH MaTPHIL
Pemenue 3a1a4 aHam3a JaHHBIX
CpencTBa TEKCTOBOTO Mpolieccopa
KomnbroTepHast BEpCTKa TEKCTa
[IpakTuueckas pabora no teme "BépcTka
JOKYMEHTOB C MaTE€MaTHIECKUMHU
dbopmymnamu”

WHCTpYMEHTHI pelieH3UpOBaHuUs

[IpakTuyeckas pabora o Teme
"MHOrocTpaHU4HbIE TOKYMEHTHI"
O6maunbie cepuchl. KomnexktupHas
pabota ¢ mokymeHTamu. [IpakTiueckas
pabora o Teme "KonnekruBHas pabora ¢

JOKyMeHTaMu"

Ananus nangelxX. bospme naHHbIe

L

0.5

0.5
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117

118

119

120

121

122

123
124
125
126
127

MarmmnaHOe 00yueHue

AHaIM3 JaHHBIX C TOMOIIBIO JIEKTPOHHBIX
Ta0JIULL

[IpakTrueckas pabota o Teme "AHanus
JAHHBIX C TOMOUIBIO AIEKTPOHHBIX
Tabyurn"”

[Toctpoenue rpaduKoB GyHKIHIA.
[TpakTrueckas paboTa Mo Teme
"HarnsgHoe npencraBieHue pe3yibTaToB
CTaTUCTUYCCKON 00pabOTKM TaHHBIX B
BHJIC TUArpaMM CPEJCTBAMHU PEAAKTOpa
AJICKTPOHHBIX TaOIUIT"

Jlunuu tpennaa. [Ipakruueckas padoTa mo
teme "[logbOop nuHUM TpeH.a,
IIPOrHO3UpOBaHueE"

[Ton6op napamerpa. [IpakTuueckas padbora
1o TeMe "YucieHHoe pelieHne ypaBHeHU I
C MOMOIIIBIO 1T0/100pa napamerpa”

OnTumu3anus Kak MOMCK HAUITy4IIero
pelIeHns B 3aJJaHHBIX YCIOBHSIX.
[IpakTnueckas pabora no teme "Pemenue
3aJ1a4 ONTUMHU3AIUHU C IOMOIIBIO
9JIEKTPOHHBIX TabHI"

PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpemst
PesepBHOE Bpemst

PesepBHOE Bpems

N

05

05

0.5

0.5
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129
130
131
132
133
134
135
136

OBIIEE KOJIMYECTBO YACOB 110

PesepBHOE Bpemst
PesepBHOE Bpems
PesepBHOE Bpemst
PesepBHoe Bpemst
Pe3epBHOE Bpems
PesepBHOE Bpemst
PesepBHoe Bpems
PesepBHOE Bpemst

PesepBHOE Bpems

[TPO'PAMME

L T a e a a a

136

215



11 KJIACC

Ne
n/n

10

11
12
13

Tema ypoka

KonnyectBo nnpopmaryu
AJNTOPUTMBI CYKATHS TAHHBIX
Anroput™m Xaddmana

[IpakTuueckas pabora no teme "Cixatue
JaHHBIX C IOMOILBIO aJITOPUTMa
Xapdmana"

Anroputm LZW

AJ'IrOpI/ITMLI CIKaTuA JAHHBIX C ITIOTCPSIMHU.

[IpakTruyeckas paborta no Teme "CixaTtue
JTaHHBIX ¢ ToTepsaMu (anroputmsl JPEG,
MP3)"

CkopocTh niepeaun JaHHBIX
[TomexoycToiturBbIE KOIBI
[IpakTudeckas pabota 1mo Teme
"[TomexoycroitunBbie KOABI"

Cucrembl. KOMIIOHEHTBI CHCTEMBI U UX
B3auMoeiicTBue. CucteMHbiid 3 PexT.
VYnpasieHue Kak HTHPOPMalMOHHBIN
npouecc. OOpaTHas CBA3b

Mojaenu u MOJIETUPOBaHHE

I'pader

Pemenue 3ana4 ¢ momomuisio rpadoB

KoaunuyecTBO 4acoB

KonTposabHubie

IIpakTn4yeckue
padoThI

Jlara
U3ydeHust
1
0.5
1

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl
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16

17

18

19

20

21
22

23

24

25

26

27

HepeBbs

OCHOBBI TEOPUH UTP

[TpakTuueckas pabora o teme "Tlounck
BBIUTPBIIIHONM CTPATETUH B UT'PE C MOJTHOM
nHpopMmanuen"

CpencTBa UCKYCCTBEHHOTO MHTEIIEKTA
[IpakTnueckas padota mo teme "Cpencrea
HCKYCCTBEHHOT'O MHTEIIEKTa"
dopmManuzaius TOHITHS AJITOPUTMA.
Mammna TrlopuHra Kak yHuBepcalibHas
MoJieb Beiuncienuil. Tezuc Yépua—
Teropunra

[IpakTnueckas pabota 1o Teme
"CocraBieHue MpocToi MporpaMmsl st
MamuHbl Teropunra"

Mammna ITocta

Hopmanbhbie anropudmel MapkoBa
ANTOPUTMUYECKH HEPA3pPEITUMBbIC 3aaUH.
3amaua octaHoBa. HeBO3MOKHOCTH
ABTOMATHUYECKOHN OTJIAJKH MPOTPaMM
Cno>XHOCTh BBIYUCICHUN

[Touck nmpocThIX YKCel B 3aJaHHOM
JIMANa3oHe C TOMOILBIO AJITOPUTMA
«pemiero IparocheHar

[IpakTuueckas pabora no teme "Ilouck
MPOCTBIX YHCEII B 3aJ]AHHOM JIHana3oHe"
MHoropa3psiIHbI€ 1IeJIbIe YHCIIa, 33/1a41
JUTHHHOM apu(METHKH
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29

30

31

32

33

34

35

36

37

[IpakTruyeckas pabora o Teme
"Peann3anysa BLIYUCIEHUI C
MHOTOpPa3psAIHbIMA YUCIIaMH"

CnoBapu (accoluaTiBHbIE MACCUBBI,
oToOpaxkeHwus ). X3MI-TaOIUIIbL.
[Toctpoenue andaBUTHO-YACTOTHOTO
CIIOBapsi JIJIsl 3aJIaHHOTO TEKCTa

[IpakTnueckas pabota 1o Teme
"ITocTpoenue andaBUTHO-4aCTOTHOTO
cJIOBaps JUIsl 3aJJaHHOTO TekcTa"
AHanu3 TEeKCTa Ha ECTECTBEHHOM SI3bIKE.
Brigenenue nocienoBaTeIbHOCTEH 10O
mabsony. PerynspHbie BblpaXKeHUs.
YacToTHBIN aHATINA3

IIpakTryeckas pabora no Teme "AHanuz
TEKCTa Ha €CTECTBEHHOM SI3bIKE"

Crexku. AHanu3 NpaBUIBLHOCTH CKOOOYHOTO
BBIPAKCHUS

Brruucnenue apudmetTndeckoro
BBIPKEHMSI, 3aMTMCAHHOTO B MOCT(HUKCHOMN
dhopme

[IpakTuueckas pabota 1mo Teme
"Brruncnenue apudMeTudecKoro
BBIPKEHHSI, 3aMTMCAHHOTO B MMOCT(HUKCHOMN
dhopme"

Ouepenu. Mcnonb3zoBanue ouepeau ais
BPEMEHHOI'0 XPaHEHUS TAHHBIX

[TpakTrueckas paboTa mo Teme
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39

40

41

42

43

45

46

"Ucnonws3oBanue ouepenu"”

HepeBbs. Peanuzanus nepeBa ¢ TOMOIIbIO
CCBUIOYHBIX CTPYKTYp. [[BOnUHBIE
(bunapnbie) nepesbs. [locTpoeHue nepesa
JUTSL 32JIaHHOTO apuU(METHIECKOTO
BBIPKCHUS

[IpakTuueckas pabota 1o Teme
"Ucnons30BaHue 1€pEBHEB IS
BBIYUCIICHUS apH(PMETUIESCKUX
BbIpaKEHUI"

PexypcuBHbIe anroputmMbl 00X0/1a AepeBa.
Hcnonp3oBaHue cTeka U O4epeIu st
o0xoja 1epeBa

PexypcuBHBIE anropuT™MBI 00X0/1a AepeBa.
Vcnonb30BaHue cTeka U ouepeu JUis
o0xoja nepesa

AnroputMmel Ha rpadax. [Toctpoenue
MUHHMAaJIBHOT'O OCTOBHOTO JiepeBa
B3BELLICHHOI'O CBSI3HOT'O
HEOpPUEHTUPOBAHHOTO rpada

O6xox rpada B rimyouny. O6xox rpada B
IAPUHY

KonndecTBo pa3nuvHbIX MyTeH MEXIy
BEpPILIMHAMU OPUEHTUPOBAHHOT'O
AIMKJINYECKOro rpada

Anroputm JlefikcTpbl.

[TpakTrueckas paboTa mo Teme
"Beruncienue JiMHbI KpaTyanero myTa
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48

49

50

ol

52

53

55

56
57

MEXy BepIIMHAMU Tpada (IropuT™
Jeitkerpsn)"
Anroputm ®noiiga—Yopiamuia

3anaun, pemiaeMple ¢ TOMOIIBIO
JMHAMHYECKOTr0 IPOrpaMMHUPOBAHUS:
BBIUHCJICHHE PEKYPCUBHBIX (DYHKINN

[IpakTnueckas pabota 1o Teme
"Brrunicrnienue pekypcuBHBIX (PYHKIIHIA ¢
MTOMOIIBIO0 JUHAMUYECKOTO
porpaMmupoBaHus"”

3aiauu, pemaeMbple ¢ TOMOIIbIO
JTUHAMHAYECKOTO MPOTPAMMHUPOBAHUS:
MOACYET KOJTMYECTBA BAPHAHTOB
[TpakTuueckas padota o teme "llomcuér
KOJIMYECTBA BAPUAHTOB C MIOMOIIIBIO
JUHAMHYECKOT0 IporpaMMupoBaHus"

321,[[8.‘11/1, pemacMbIC C ITIOMOIIBIO
AXMHAMHUYECKOI'O IIPpOTrpaMMHUPOBAHU:
3aJa4u OIITUMHU3alluH

[Tonsatue o mapagurmax
nporpaMmupoBaHusi. O630p sI3bIKOB
MPOrPaMMHUPOBAHUS

[TonsiTre 06 0OHEKTHO-OPUEHTUPOBAHHOM
MPOrpaMMHUPOBAHUHT

OO0BeKTHI U Knacchl. CBOMCTBA U METOIEI
00BEKTOB

OOBEKTHO-OPHUEHTUPOBAHHBIN aHAIN3

[TpakTrueckas paboTa mo Teme
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60

61

62

63

64

65

66

67

68

69

"M coIb30BaHKUE TOTOBEIX KJIACCOB B
nporpamme"

Pa3paboTka nmporpamMM Ha OCHOBE
00BEKTHO-OPHUEHTUPOBAHHOTO TTOIX0a

[TpakTrueckas padota "Pa3paboTka
[IPOCTOM MPOTPaMMBbI C UCIIOJIb30BAHUEM
KJ1accoB"

WNukancynsuus. [Ipaktudeckas pabota no

teMe "Pa3paboTtka kinacca, HCIOIB3YIOIETO

MHKaNCyJauu"
Hacnenosanwue. [lomumopdusm

IIpakTuyeckas pabora o Teme
"Pa3zpaboTka nepapxuu Kkjiaccos"

Cpenpl ObICTPOI pa3pabOTKU POrPaMM.
[TpoexTrpoBanue uHTEpdeiica
I10JIB30BATENSA

[IpoexTupoBanue nutepdeiica
I10JIb30BaTENs

Hcnonp30BaHne TOTOBBIX YIPABIISAEMBIX
AJIEMEHTOB JIJIsl IOCTpOeHust uHTepgelica

[IpakTuyeckas pabora o Teme
"Pa3zpaboTka nporpammsl ¢ rpadu4ecKuM
uHTepdeiicom"

N3yueHne BTOPOro si3b1Ka
IIPOTrpaMMHUPOBAHUS

N3yueHne BTOPOro si3bIka
IIPOrPaMMUPOBAHHUS

OTanel KOMIIBIOTCPHO-MATEMATUYCCKOT'O

05
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71

72

73

74

75

76
77

78

79

80

MOACIIMPOBAHUA

Jluckperusanus pu MaTeMaTu4ecKoM
MOJICJIMPOBAHUHU HETIPEPHIBHBIX MPOIIECCOB.
MoaenupoBaHu€e IBUKEHHUS

[TpakTrueckas paboTa Mo Teme
"MonenupoBanue ABUKEHUS"

MonenrpoBaHue OMOJIOTUYECKUX CUCTEM.
[IpakTrueckas paboTa Mo Teme
"MonaenupoBaHue OMOJIOTMYECKUX CHCTEM"

MaremMaTHu4ecKue MOJCIN B SKOHOMHKE.
BreraucnurensHbIC OKCIICPUMCHTEI C
MOACITAMU

BepositHocTHbie Monenu. [IpakTuyeckas
pabora o Teme "MmuTanmonHoe
MO/JISIIMPOBAHHE C TIOMOIIBIO METO/IA
MonTe-Kapno"

KommberotepHoe MoienpoBaHUE CUCTEM
yIpaBIeHUS

O06paboTka pe3ynbTaTOB IKCIIEPUMEHTA
Tabnuunbie (pesiuoHHbIe) Oa3bl TaHHBIX
[Touck, copTupoBKa U GUIBTPAIIHS
JaHHBIX. 3aMpOChl Ha BBIOOPKY JTaHHBIX.
3ampockl ¢ mapameTpaMu. Beraucisiembie
TIOJISL B 3aMpocax

[IpakTuueckas pabora no teme "Pabora ¢
rOTOBO# 0a30ii JaHHBIX"
MHuororabianyable 0a3bl JaHHBIX. TUIIBI
CBs3el Mex Iy TabnuiamMu. BaenrHuit

05

0.5
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82

83

84

85

86

87

88

89

90

91
92

93

94

Kir04. I{emocTHOCTh 6a3bl JaHHBIX
IIpakTryeckas pabora o Teme
"Pa3zpaboTka MHOTOTAOIUYHOM Oa3bl
MaHHBIX"

3anpockl K MHOrOTaOJIMYHBIM 6a3aM
JAHHBIX

[IpakTuueckas padota nmo Teme "3anpockl K
MHOT0OTa0JIN4YHOU 0a3e naHHBIX"

S3bIk ynipaBienus qaHHsiMu SQL
IIpakTryeckas pabora no Teme
"VnpaBieHne 1aHHBIMU C IOMOILBIO SI3bIKa
sQL

Hepensimmonnsie 60a3pl JaHHBIX.
DKCIEPTHBIE CUCTEMBI
NHTepHeT-npriioxkenus

ITonsATHE O CEpPBEPHON U KIUEHTCKON
qacTax caiita. TeXHOIOrus «KIUEHT —
cepBep», €€ TOCTOMHCTBA U HEJJOCTATKH
OcHosb! s13p1ka HTML

IIpakTuyeckas padora o Teme "Co3nanue
TEKCTOBOU BeO-CTpaHUIIbI"

OcHoBgsl s13p1ka HTML

OcHogsl s13p1ka HTML

IIpakTuyeckas padora o Teme "Co3nanue
Be0-CTpaHUIIbI, BKIIOYAIOIIEH
MYJbTUMEIUIHbBIE 00BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHbIE, BUJI€0)"

OcHoBBI KacKaaHbIX Tabswm cTriei (CSS)



95

96
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99

100

101

102

103

104

105

106

[IpakTruyeckas pabora o Teme
"OdopmiieHre CTPAHUIIBI C TTOMOIIBIO
KaCKaIHBIX TaOmuI cTiiiei"

Cuenapumn Ha si3bike JavaScript
Cuenapuu Ha s3bIke JavaScript
®opmbl Ha BeO-CTpaHHIIE

[IpakTuueckas pabota no teme "O6paboTka
JTaHHBIX (hopm"

Pazmernienue Be6-caitiToB. Yciyra
XOCTUHTA. 3arpy3ka ¢aiiioB Ha calT

Kangpuposanue. Ucnpasnenue
nepcnektusel. ['ucrorpamma. Koppeknus
YPOBHEH, KOPPEKIIMS 1IBETA.
ObeciBeunBaHuE IIBETHBIX U300pakeHUI

Broa nzo0paxeHuit ¢ HCMOIB30BaHUEM
Pa3IYHbIX HU(POBBIX YCTPOICTB.
[IpakTnueckas pabora no teme "O6paboTka
uudpoBbIx Gororpaduit”

Perymis. Pabota ¢ obnactsimu. OUILTPHI.
[IpakTrueckas padota mo Teme "Perymib
undpoBbIx Gororpaduit”

MHorocnoitasle n300paxeHus. TekcToBbIe
ciou. Macka cios. Kanansl. CoxpaHnenue
BbIJICJIEHHOW 001acTH

[IpakTuueckas pabota 1o Teme
"MHorocnoitable n306paxxeHus"

[ToaroroBka uiroCcTpaIuii Ay BeO-calToB.
[TpakTrueckas paboTa mo Teme

0.5

0.5
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108

109

110

111

112

113

114

115

116

117
118
119
120
121
122
123
124

HUMHUPOBAHHBIC U300PAXKCHUA
"A 6 "

Bekropnas rpaduka. Bekropuzamms
PacTpOBBIX N300pAKEHUI

[TpakTrueckas padota o Teme "BekTopHas
rpaduka"

[IpuHUKIIBI TOCTPOEHUS U PEIAKTUPOBAHUS
TPEXMEPHBIX MOJIEIEH

[IpakTrueckas padota o teme "Co3nanue
MIPOCTBIX TPEXMEPHBIX MojIenen"”

Cerounsble MOJCIIN. MaTepI/IaJ'IbI

[IpakTnueckas padbora no teme "CerouHble
mojenn"

MonenpoBaHue HCTOYHUKOB OCBEIICHHUS.
Kamepsl

[IpakTnueckas pabota 1o Teme
"Pennepunr"

AnnutuBHbIE TexHOJ0TUH (3D-ipuHTEpPHI)

IlonsTHE O BUPTYaJIbHON PEAIBHOCTH U
JIOTIOJIHEHHOM peaIbHOCTH

PesepBHOE Bpemst
PesepBHOE Bpems
PesepBHOE Bpemst
PesepBHOE Bpems
PesepBHOE Bpemst
PesepBHOE Bpems
PesepBHOE Bpems

PesepBHOE Bpems

[EnN

P R R R R R R
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129
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132
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134
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136

OBIIEE KOJIMYECTBO YACOB I10

PesepBHOE Bpemst
PesepBHOE Bpems
PesepBHoe Bpemst
PesepBHoe Bpemst
Pe3epBHOE Bpems
PesepBHOE Bpemst
PesepBHoe Bpems
PesepBHOE Bpemst
PesepBHoe Bpems
PesepBHOE Bpemst
PesepBHoe Bpems

PesepBHOE Bpems

I[TPOTPAMME

P R R R R R R R R R R
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ITPOBEPAEMBIE HA EI'D 110 HHO®POPMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpeOOBaHUSA

1.

11

12

13

14

15

16

17

1.8

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUSI
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
o0pa3oBaHus

3namu (nonumams)

[ToHnMaHWe OCHOBHBIX NPUHIMIIOB YCTPOHCTBA M (PYHKIHMOHUPOBAHHS
COBPEMEHHBIX CTAIlMOHAPHBIX M MOOMJIBHBIX KOMITBIOTEPOB; TEHACHIIHA
Pa3BUTUS KOMITBIOTEPHBIX TEXHOJOTMH; BJIaJICHWE HaBBIKAMH PaOOTHI C
OIEPAllMOHHBIMU CHUCTEMaMHd M OCHOBHBIMH BHUJAMH IPOTPAMMHOTO
obecrieyeHnss JUIsI  pEUICHWsT y4YeOHBIX 3aJa4 1O  BBIOpaHHOM

cricnyajin3anuu

Hamnumne mnpencraBnennii o 0a30BBIX MNPHUHIMIAX OpPTaHU3ALUU |

Q)YHKHHOHHpOBaHI/IH KOMIIBXOTCPHBIX ceTe

[ToHnMaHWe OCHOBHBIX MPHHIMUIIOB JUCKPETU3AIUN DPA3TUYHBIX BHJOB
uHpopmarun

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKM YMCIOBOM M TEKCTOBOM
uHpopManuu (3alMuCh 4YHCET B TO3UIMOHHOW CHUCTEME CUHCIICHHS,
JEIUMOCTb LIEJIbIX YHUCEN; HAXO0XKJIEHUE BCEX IMPOCTHIX YMCEN B 3a/laHHOM
Jarna3oHe; o0paboTka MHOTOPAa3pSAHBIX IEIBIX YHCEN, aHaIHu3

CHUMBOJIBHBIX CTPOK U APYTHUX), AITOPUTMOB IMOUCKA U COPTUPOBKHU
3HaHue q)YHKHI/IOHaJ'II)HI)IC BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CPCICTB
cpensl pa3paboTKu

BnageHue OCHOBHBIMH CBEIEHHUSMU O 0a3ax JaHHBIX, UX CTPYKTYpe,

CpeaACTBaxX CO3aHUA U pa6OTI>I C HUMH

ITonnManue BO3MOXKHOCTEN U OFpaHI/ILIeHI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX O6J18.CT}IX; HaJIM4nue Hpe)ICTaBJ'IeHI/Iﬁ 00
HUCIIOJIb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3JINYHBIX

npodeccuoHanbHbIX chepax

Branenne TeopeTMYECKMM anmapaTtoM, IO3BOJIIOIIMM  OCYIIECTBIIATH
IIPEACTABJICHUE 3a/JAaHHOTO HAaTypaJbHOI'O YHCIA B PA3JIMYHBIX CHUCTEMAX
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUsl JIOTMYECKHX BbIPAXKEHUH,
UCTOJb3Ysl 3aKOHBI alreOpbl JIOTHMKHU; ONpPENeNaTh KpaT4allIuid MyTh BO
B3BEIIEHHOM Trpade M KOJMYECTBO IyTeHd MEXIy BepIIMHAMHU

OpPUEHTUPOBAHHOTO ALMKINYECKOro rpada
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Ymemo

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MATEMAaTUYECKHE MOJEIN s
aHanmu3a 00BEKTOB M MPOLECCOB: (HOPMYyITUPOBATH IETTb MOJCINPOBAHMUS,
BBIMOJHATh AQHAJINU3 PE3YyJIbTaTOB, MOJYYEHHBIX B XOJ€ MOIEIHUPOBAHUS;
OLICHUBATh aJEKBATHOCTh MOJEIHU MOJCIUPYEMOMY OOBEKTYy WIH

MPOLECCY; MPEACTABIISATh PE3YJIbTATHI MOJEIMPOBAHUS B HATJISIIHOM BUE

YMenue KiacCHPUIMPOBATH OCHOBHBIC 33/laydl  aHAIW3a JaHHBIX
(mporuno3upoBaHue, KJaccupukanus, KJIacTepu3alus, aHaJIn3
OTKJIOHEHMI1); MOHMMATh TOCJIEI0BATEIbHOCTh PEIICHUs 3ajad aHalu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLICHKA KauecTBa JaHHBIX,
BEIOOp W (WIM) TMOCTPOSHHE MOJENTH, Npeodpa3oBaHUEe JaHHBIX,

BU3yali3allud JaHHBIX, MHTCPHOPCTALUA PE3YJILTATOB

YMmenue onpenensite HHPOPMAIMOHHBIN 00BEM TEKCTOBBIX, TpapUUECKUX
Y 3BYKOBBIX JIaHHBIX IIPY 33JJaHHBIX [TapaMeTpax AUCKPETU3aLUU. Y MEHHE
OIPENEIATh CPEOHIO CKOpPOCTb II€peladd  JaHHBIX, OLICHMBAThb
U3MEHEHHE BpEMEHHU IepeJauyd Ipu HU3MEHEHHH HH()OPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHne CTpouTh KO, OOECIEeYMBAIOIIMK HAUMEHBIIYI0O BO3MOXKHYIO

CPEIHIOIO0 JUTMHY COOOIIEHUS TPH N3BECTHON YaCTOTE CHMBOJIOB

YMeHue ucenosib30BaTh MPU PEUIEHWHM 3a7ad CBOMCTBA IMO3MLIIMOHHOU
3allMCH YHUCEJI, aITOPUTMblI MOCTPOCHUS 3allMCH YHUCIa B IMO3ULIMOHHOW
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YUCia II0
CTPOKE, COZEpKalllell 3aluch 3TOT0 4YHUCIa B MO3ULMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHMEM;  YMEHHUE  BBIIIOJHATH

apI/I(l)MeTI/I'-Ie()KI/IC ornecpanr B IO3UIIUOHHBIX CUCTEMAaX CHUCIICHHUA

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3BIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (QopMax MO 3aJaHHOM  Talmuie
UCTMHHOCTH; HCCIeloBaTb 00JacTh MCTMHHOCTU  BBICKAa3bIBAHMUS,

COACPKAIICTO TEPEMECHHBIC,; PCIIAThL HECIOXKHBIC JIOTHYCCKHUEC YPABHCHUSA

YMeHue pemaTh alrOpuTMHUYECKHE 3a7aud, CBSA3aHHBIE C aHAIH30M
rpadoB (3aayu MOCTPOCHUS] ONTHUMAIBHOTO MYTH MEXIY BepIIMHAMHU
rpada, onpenencHUs KOJUYECTBA PA3IMYHBIX ITyTEH MEXTY BEpIIMHAMH

OPUCHTHUPOBAHHOI'O AIUKIINYCCKOTO rpaq)a)

YMeHne ucnoiab30BaTh JCPEBbA MPU aHAIN3E U MMOCTPOCHNUHN KOJ0B M JJIA
MNpEaACTaBJICHUA apI/I(I)MeTI/I‘-ICCKI/IX BBIpa)KeHPIfI, npu peHICHUU 3aaav
MoruCKa MU COPTHUPOBKH; YMCHUC CTPOUTH ACPCBO HUTPBI MO 3aJaHHOMY

IropuTMy; pa3palaThiBaTb U OOOCHOBBIBATH BBIUTPBHIIIHYIO CTPATETHIO

UTPBI
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YMeHHe aHaJIM3UpPOBaTh QAJITOPUTMBI  C  HCIOJIB30BAaHMEM  TaOJIHII
TPACCUPOBKH; ONPEACNATh 03 MCHOIB30BAHUS KOMIBIOTEpA PE3yJIbTATHI
BBINOJIHEHUS HECJIOKHBIX IPOTrPaMM, BKJIFOYAIOUIMX LMKJIbI, BETBIECHUS U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TaHHBIX

YMeHue omnpenensTh CIOXKHOCTh HM3ydaeMbIX B Kypce 0a30BbIX
IrOPUTMOB (CyMMHpOBAHHUE 3JIE€MEHTOB MAacCHBa, COPTHPOBKA MacCHBa,
nepeOOpHbIE ANTOPUTMBI, JIBOMYHBIM TMOWUCK) W MPUBOAUTH MPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU IUId pCICHUSA OI[HOﬁ 3aga4u

Bnagenne yHUBEpPCANBHBIM SI3BIKOM  TPOTPAMMHPOBAHUS  BBICOKOTO
ypoBus (ITackans, Python, Java, C++, C#), npeacraBieHusMu 0 6a30BBIX
TUTNIaX JAHHBIX M CTPYKTypaX IaHHBIX; YMEHHE HCIIOJb30BaTh OCHOBHEIC
VOPABISAIOMME  KOHCTPYKIMH;  YMEHHE  OCYIIECTBISATH  aHAIU3
NPEIUIOKEHHOW ~ MPOrpaMMBI:  ONPENCIATh  PE3ylbTaThl  PadOTHI
IpOTrpaMMBbl TIPU 33JaHHBIX MCXOJHBIX JAHHBIX; ONPEICINISATh, MPU KAKUX
UCXOJIHBIX JIaHHBIX BO3MOYKHO TOJYYCHHE YKa3aHHBIX pE3yJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT MPHBECTH K OMUOKe B paboTte
nporpaMMbl;  (QOPMYJIMPOBATh  HPEUIOKEHHS 0  YIYYIICHHIO

MMpOorpaMMHOI0 KoJia

YMeHne peann3oBBIBATH Ha BBIOPAHHOM Ui HM3YYCHHS  SI3BIKE
nporpamMmmupoBanus Beicokoro yposas (Ilackams, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPAOOTKHM YMCell, YUCIOBBIX MOCIIEA0BATENbHOCTEH
M MacCHBOB: IIpEJCTaBJI€HME YHUCIa B BHUJAE HabOpa MPOCTHIX
COMHOXMHTENEH; Hax0XIEeHHE MaKCUMalbHOW (MHUHUMaJIbHOM) LUdpHI
HaTypaJbHOI'O YHUCIIA, 3a[IMCAHHOTO B CUCTEME CUHMCIICHHS C OCHOBAaHHUEM,
He npeBblmaonM 10; BblUuCIIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MaccHBa WJIM YHCJIOBOM IOCIEAO0BATEIBHOCTH (CYMMBI,
NPOM3BEACHUSI  CPETHEr0  apuPMETHYECKOro, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3J€MEHTOB, KOJMUYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIIUX
3aJaHHOMY YCJIOBHIO); COPTHPOBKY DJJEMEHTOB MaccHuBa; YyMEHHE
UCTIONB30BaTh B TPOTpaMMax JaHHBIE pa3JIMYHBIX THIIOB C YYETOM
OTPaHMYEHUH Ha JMana3oH UX BO3MOXKHBIX 3HAUEHUH, MPUMEHSTh NpH
pELICHUH 33a/1a4 CTPYKTYpPbI JaHHBIX (CIHMCKH, CIOBApH, CTEKU, OUEpeH,
JIepeBbs1); TPUMEHATh CTaHIAPTHBIE U COOCTBEHHBIC MOAPOTPAMMBI IS
00pabOTKH YMCIIOBBIX MAHHBIX W CUMBOJBHBIX CTPOK; HCIOJIB30BATH IPH
pa3paboTke MmporpamMm OMOIMOTEKH MOANIPOrpaMM; YMEHHUE HCII0JIb30BaTh

CpeacCTBa OTJIAAKHU IPOrpaMM B CpCIAC IMMPOrpaMMHUPOBaAHUA

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

MNpEACTaBJICHUA U O6pa6OTKI/I JaHHBIX (BKJ'IIO‘IEUI BLI60p OIITUMAJIBHOTO
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peleHus, moadop JMHUM TPEHJA, pPEeIIeHHE 3a/1ad MPOTHO3UPOBAHUS);
YMEHHE HCIOJb30BaTh TaOIWYHbIE (pENAIUOHHBIE) 0a3bl JTaHHBIX H

CIIPpaBOYHBIC CUCTCMBI

YMeHue OpraHu30BBIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  HU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TU(GPOBBIX 00pa30BATEILHBIX CEPBHCOB
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HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUSA

Hudposast rpaMOTHOCTH

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

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0IBIINX JaHHBIX

[TpuHIMOBI TOCTPOEHMSI M amllapaTHble KOMIIOHEHThl KOMITBIOTEPHBIX CETEH.
CereBbie mnporokosnbl. Cerb HWMHrepHer. Appecanuss B cetu MHTepHer.
[Mporokonsr creka TCP/IP. Cucrema nmomenubix umén. Paznenenue |P-cetn Ha

IIOoACCTHU C IOMOIIIBIO MACOK HOI[CGT@ﬁ

daitnoBas cucrema. [lonck B (aitmoBoit cucreme. [IpuHIMIBI pa3MenieHUs U
uMeHoBaHus (aitnoB B gonroBpemMeHHOW mnamstu. [llaGnoHsl g omucaHus
rpyni ¢ainos

CkopocTp mepenauv  JaHHBIX. 3aBHUCHUMOCTh  BPEMEHM  IepeJayd  OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHaIa CBSI3U

[IudpoBanue nanupix. CUMMeTpUYHbIE U HecuMMeTpuyHble mUGpbL. [ndpsr
npoctoii 3amensl. ludp Lesaps. udp Bmwkenepa. Anroput™ mudpoBaHHS
RSA

Kozpl, mo3Bossitoniie 00Hapy>KMBaTh U UCHPABIATH OMIMOKH, BOSHUKAIOIINE TTPU
nepenaye 1aHHbIX. PaccrosiHue Xammunra. KonupoBaHue ¢ MOBTOpEHUEM OUTOB.

Konasr XsMmMuHTa
Teopernueckrue 0CHOBBI HHPOPMATUKHI

JlBonuHoe  KoaupoBaHue.  PaBHOMepHBIE W HEPAaBHOMEDHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3alIMCaHHBIX C MOMOIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHHe OMHO3HAYHO NEKOAUPYEMBIX KOJIOB C ITOMOIIBIO
nepesa

Teopernueckue mMoaAXoAbl K OLEHKE KojiudecTBa HHGopMmauuu. EauHUIbI
U3MEpeHus KoiauuecTBa HH(popManuu. AJaBUTHBIH TOAXOJ K OLEHKe
KonuyectBa HMH(pOpManuu. 3akoH aJaUTUBHOCTH HH(opmanuu. Popmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyina Lllennona

Cucrembr cuucienus. Pa3BépHyTas 3amuch IeNbIX W JPOOHBIX YHCEN B
MO3UIIMOHHOM cHucTeMe cunciaeHusa. CBoicTBa ITO3WIIMOHHOM 3alWiCH YHCHa:
KOJIMYECTBO IU(p B 3aNUCH, MPU3HAK JICTUMOCTH YUCIIa HA OCHOBAHUE CHUCTEMBI
CUHCTICHHSI. AJITOPUTM TIEpeBOA IeJIOT0 YKcia U3 P-M4HO# CUCTeMBI CUHCIICHUS

B JIECATHUYHYIO. AJITOPUTM MEepeBoJa KOHEUHON P-u4HON Apodu B NECATUUHYIO.
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Anroput™m nepeBoja LEJIOr0 4YMcia U3 JECATUYHOM CUCTEMbI cuuciaeHus B P-
nunyto. llepeBoj KoHe4yHOH aecsaTHuHOW Jpobu B P-nunyto. JIBomuHas,
BOCBMEPHUYHAS U IIECTHAALIATEPUYHAS CUCTEMBl CUHCIICHUS, CBA3b MEXYy HUMHU.

ApI/I(bMeTI/ILIeCKI/Ie OII€palru B IMIO3UIIUOHHBIX CUCTEMAX CUUCIICHUSA

TpOI/I‘lHaH YpaBHOBCUICHHAA CUCTEMA CUUCIICHUS. IIBOI/ILIHO'I[CCHTI/I‘IHaH CHCTEMA

CUMCIICHUA

Komuposanue tekcroB. Konmuposka ASCII. OgHoOaliTHbIe KOgupoBKU. CTaHmapT
UNICODE. Kommposka UTF-8. Omnpenenenne wuHGOPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOIIEHUM

KomupoBanue nzobpaxenuit. Ouenka nHGOpMaOHHOTO 00bEMa TpaPuUeCcKuX
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U I‘HYGI/IHG KOOAUPOBaHUA IBCTA. HBGTOBBIG
moznenu. KonupoBanue 3Byka. OueHka WH(POPMAIMOHHOTO 00BEMA 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPETU3AIUN U PpA3PAAHOCTH KOAUPOBAHUA

Anrebpa noruxku. IloHsTtue BbicKa3biBaHMs. Bpicka3biBaTelbHbIe (OPMBI
(npenukatel). KBaHTOpBI CyI1€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlornueckue ToxxaecTsa. Jlornyeckue onepanuy 1 onepanuy Haj MHOXKECTBAMMU.
3aKkoHBl anreOpsl JIOTMKH. OKBUBAJIEHTHBbIE HNPeoOpa3oBaHUS JIOIMYECKHX
BBIpaKECHM. JIornueckue ypaBHEHHs U CHCTEMbI YPaBHEHU.

Jlornyeckre (QyHKIUU. 3aBUCUMOCTh KOJIHMYECTBA BO3MOXKHBIX JIOTHYECKHX
(GYHKIMH OT KOJIMYECTBA apryMEHTOB.

Kanonnueckue (opMbl TOrHYECKUX BBIPAKEHHM

COBepI_HeHHBIe AU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC HOPMAJBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6n1/1ue HNCTUHHOCTH

Jlornueckue »sIeMEHTBHI B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
MHuoropa3psaanbiii cymmarop. [loctpoenne cxem Ha JOTMYECKUX 3JEMEHTax Mo
3aIaHHOMY JIOTHYECKOMY BBIPQKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS IO

JIOTUYECKOHN cXeMe

Mopenu u wmonenupoBanue. llenmu monenupoBaHusi. AJEKBATHOCTh MOJIETH
MOJIETTUpYEMOMY OOBEKTY WM mpoieccy. DopManu3zaiius IpUKIaIHbIX 3a1a4.
[IpencraBienue pe3ynbTaToB MOACTUPOBAHUS B BUAE, YAOOHOM ISl BOCTIPUSATHUS

yenoBekoM. ['paduueckoe npeacraBieHue 1aHHbIX (CXeMBbl, TAOIUIBL, TpadUKH).

[IpencraBineHne LenabIX YWCEN B MaMATH Kommblorepa. OrpaHUYeHHOCTh
JUana3oHa 4YHCcell NPU OrPaHWYEHWH KoiudecTBa paspsaoB. llepenonHenue
paspsHON ceTkH. be33HakoBbIe M 3HAKOBBIC TaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JIOTIOJIHUTENBHBIN KO/ OTPULIATENIBHBIX YU CEIL.

[ToGutoBbIe JOorMueckue onepanuu. Jlorndeckuid, apupmeTHyecKkuii u

nukauyeckuit  casuru. lllugpoBanune c mnomompi0 MOOUTOBOM omepanuu
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«uckmouaromiee UJIH»

[IpencraBicHue BEIECTBEHHBIX YHCEN B IMAMATH KOMIIBIOTEpA. 3Hadalasl 4acTh
U NOopsAoK uMcia. Jluama3oH 3Ha4eHMM BeLIECTBEHHBIX uucen. I[IpoGiembl
XPAaHEHMUS BEIECTBEHHBIX 4YMCEJN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsaaoB. BelllonHeHue omnepanyii ¢ BEIIECTBEHHBIMM YWCIIAMH, HAKOIUICHHE

onoOoK IIpHU BBIYHUCIICHUAX

I'padpr. OcHoBHBIe TOHATHA. Buasl rpadoB. Onucanue rpadgoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MATpHI], CIHCKOB CMEXHOCTH. Pemienue
QITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHanu3oM rpadoB (mocTpoeHue
ONTHUMAJIBHOTO IMyTH MEXAY BeplIIMHaMU Trpada, ompenesieHne KOJIMYecTBa
pa3IMYHBIX IyTeH MEXIy BEpPIIMHAMM OPUEHTUPOBAHHOIO AIMKINYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. J[lepeBbsi moucka. CnocoObl 00xoma aepesa.
[IpencraBnenne apupMeTHYECKUX BBIPAKECHUN B BUAE JAepeBa. Vcmonb3oBaHHe

rpadoB U IEPEBHEB MIPH OMHCAHUN OOBEKTOB U MPOILIECCOB OKPY’KAIOIIETO MUPA

JluckpeTHble UTphl ABYX UTPOKOB ¢ mosiHOM nHpopmanuent. [loctpoenue nepesa
nepebopa BapUaHTOB, ONUCAaHHE CTPATETHH WIrPbl B TabnuyHOW (dopMme.

BBII/IFpBII_HHBIC H IIPOUT'PBIIIHBIC ITO3HUITUU. BBII/IFpLIH_IHBIe CTpaTeruun

Cpe,I[CTBa HCKYCCTBCHHOI'O HHTCIJICKTA. I/I,I[CHTI/ICI)I/IKEIHI/ISI u IIOUCK
I/1306pa)I(GHI/II>'I, paciioO3HaBaHHEC JIMII. Hcnonp3oBaHue METONOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqa101111/1x cucremax. Mcmonp30BaHE METOIOB HCKYCCTBCHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MIHTepHeT Bemel. Heliponnsie cetn
AJITOPUTMBI U TPOTPAMMHUPOBAHUE

dopManuzanus MOHATHA alropuTMma. MammHa TreIOpHHTa Kak YHHBEpPCAJIbHAs

MOJEJb BEIYMCICHUMN

OneHka CIOXKHOCTH BblUMCIEHMH. Bpems paboTel M 00BEM HCIONB3yeMOM
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OrleHka
aCUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIBHON
cinoxxHoctu. IlepeGopuble anroputmsel. IlpuMepsl pa3IUYHBIX aAITOPUTMOB

peiCHUA OHHOﬁ 3ala4u, KOTOPbIC UMCIOT PA3JIMUYHYIO CIIOKHOCTDH

OmnpeneneHne BO3MOXKHBIX PE3yJIbTaTOB pabOThl MPOCTEUIINX aITOPUTMOB
yIpaBJIEHUS] HCIIOJHUTENSIMH M BBIUMCIUTENIBHBIX anroputMoB. OnpeznencHue

HUCXOAHBIX JAaHHBIX, IPHU KOTOPBIX aJITOPUTM MOXKCT JaThb Tpe6yeMLII>'I pe3yiibTaT

AJIFOpI/ITMLI O6pa6OTKI/I HaTypPaJIbHBIX YHUCCII, 3alIMCAHHBIX B IO3WIHOHHBIX
CUCTEMAX CYHCIICHHA: p8.36I/ICHI/Ie 3alluCu 4YucCjla Ha OTACJIbHBIC I_II/I(I)pBI,
HaXOXICHUC CYMMBI U IIPOU3BCIACHUIA I_[I/I(i)p, HaXO0XJICHUC MaKCHMAaJIbHOM

(MUHMMAaTBEHOM) TUQPBHL.
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[IpencraBnenue uyucna B BUjAe HaOopa MPOCTBIX COMHOMKHUTENEH. ANTrOpUTM
OBICTPOTO BO3BEJICHHUS B CTENEHb. [IOMCK MPOCTHIX YMCeN B 3aJaHHOM JIHana3oHe

C TIOMOIIIBIO ATITOPUTMA «peteTo JpartocheHar
MHoropa3psiiHbIe LeNbIe YUCIa, 3aJa41 JUIMHHON apudMeTHKN

S3eik mporpammuposanus (ITackans, Python, Java, C++, C#). Tumnsl gaHHBIX:
LIEJIOYUCIICHHBIE, BEUIECTBEHHbIC, CHMBOJIbHBIC, JOrMYeckue. BerBieHus.
Cnoxusie ycnoBus. Llukisl ¢ ycinoBuem. L{UkiIbI 10 mepeMeHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B Qaitnax. TekcToBble M IBOMYHBIC (ailibl.
daitnoBsle mepeMeHHble ((aitioBbie ykazatenu). UteHue u3 ¢aiina. 3anmuch B
(aii.

Pazbuenue 3aqaun Ha moa3anauu. [logmporpaMmel (TpotieAypsl U QYHKITHH).

Hcnonp3oBanne CTaHAAPTHON OHMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS

Pexypcusi. PekypcuBHble mpouenypsl u ¢yHKuuu. Vcnoiap3oBaHue creka s

opranm3anv pCKyYpPCHUBHBIX BBI3OBOB

UYucnennsle Meroabl. TouHoe M mpuONIMKEHHOE pelieHus 3afadd. YuciaeHHoe
pellieHre ypaBHEHHMI ¢ momoulbio Hojdopa mnapamerpa. UHCICHHbIE METOJbI
pelieHusl ypaBHEHHMi: MeToJ mepebopa, MeETOJ| IOJIOBUHHOIO JIEJIEHUS.
[TpubnmxEHHOE BBHIYMCIICHUE JUTMH KPUBBIX. Bhramcienue ruromaznei ¢uryp c
IIOMOUIBI0 YUCJIEHHBIX METOJIOB (METOJ IPSIMOYTOJIbHUKOB, METOJ Tpameluii).
Ilouck makcumyma (MUHUMyMa) (QYHKLUUH OJHOW IE€PEMEHHONH MeTOJ0M

IIOJIOBUHHOI'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — (QYHKIMU  SI3bIKa
MIPOrPaMMHUPOBAHUS JIJIsl 00paOOTKH CUMBOJIBHBIX CTPOK. ANTOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBAa IOSABJICHUH CHMBOJIA B CTPOKE,
pazOueHre CTPOKH Ha CJIOBa IO MPOOEIbHBIM CHUMBOJIAM, MOHUCK TMOJICTPOKH
BHYTpU JIaHHOW CTPOKH, 3aMeHa HalIEeHHOH MOJCTPOKH HA JPYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpOM an(aBUTE, YAOBIETBOPSIOIIUX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3zoBaHue yucia B CHMBOJIBHYIO CTPOKY M 0OpaTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcell. BpergucieHne  0000IIEHHBIX
XapakTepUCTUK JJEMEHTOB MAcCMBa WJHA YHUCJIOBOM MOCIEIOBATEIHLHOCTH
(CyMMBI, TPOU3BEACHUS, CPEAHEro apuPMETHUYECKOr0o, MHUHUMAIBHOTO U
MaKCUMaJIbHOTO 3JEMEHTOB, KOJUYECTBA DJEMEHTOB, YAOBIIETBOPSIOIINX
3aIaHHOMY YCIIOBHWI0). JIMHEWHBIM TOWCK 3a/laHHOTO 3HAYEHUS B MAaCCHBE.
ANTOpUTMBI pabOTHI C dSJEMEHTAaMHU MacCHBa C OJHOKPATHBIM TMPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEpPHOTO MmaccuBa. lIpocTbie METOabl COPTHPOBKHU
(MeTox my3BIpbKa, METOJ BBIOOpa, COPTHpPOBKAa BcTaBKamu). CopTUpOBKa
cnusiaueM. beictpas coptupoBka maccuBa (aaroput™m QuickSort). JIBonuHbIi

MTOMCK B OTCOPTUPOBAHHOM MAaCCHBE
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3.12

3.13

3.14

3.15

3.16

3.17

4.1

4.2

JIByMepHbIE MacCHBBI (MaTpuLbl). ANTOpUTMBI 00paOOTKH  JIBYMEPHBIX
MacCHBOB: 3allOJIHEHUE JBYMEPHOIO YHCJIOBOIO MaccuBa IO 3aJaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAaCCHUBE, BBIYMCICHHE MaKCHMyMa
(MMHUMYMa) U CyMMBI 3JIEMEHTOB JIByMEpHOI'O MacCUBa, [IEPECTaHOBKA CTPOK U

CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBICE  MAacCHUBBI,  OTOOpaxkeHus).  XdII-TaOJHIIBL.

HOCTpOCHI/IC aﬂ(l)aBI/ITHO"-IaCTOTHOFO CJIOBapd IJIA 3aIJaHHOTI'O TCKCTA

Crexku. AHaIM3 TPAaBWIBHOCTH CKOOOYHOTO  BBIp@XCHHA. Bbrumcienue
apu(METHYECKOTO BBIPa)KEHUS, 3alMCAaHHOTO B MOCT(HUKCHOM (hopme.

O‘lepe,Z[I/I. Hcnons3oBanne oduepeau IJist BDEMCHHOI'O XpaHCHUA JaHHBIX

Anroputmbl Ha Tpadax. [locTpoeHrMe MHUHHMAaIbHOIO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOpUEHTHUpoBaHHOrO rpacda. KommuecTBo pa3inyuHbIX
MyTei MeXAy BEepIIMHAMU OPUECHTHUPOBAHHOTO AlUKINYECKOro rpada. AIroputm
JlerkcTphl

HepeBps. Peanuzanus nepeBa ¢ IOMOLIBIO CCBUIOYHBIX CTPYKTYp. JlBOM4YHBIE
(bunapubie) gepeBbs. [locTpoeHme nepeBa i 3aJlaHHOTO apU(PMETUYECKOTO
BbIpakeHUs. PekypcuBHBIE allrOpUTMBI 00X0/a fepeBa. Mcnonp30BaHue cTeka u
ouepenu A 00xXoa aepena

JluHamMuueckoe mporpaMMUpPOBaHUE KaK METOJ PELIECHUS 33a[a4 C COXpaHEHUEM
IIPOMEXYTOUHBIX PE3YyJbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOTO
MPOrPaMMUPOBAHUS: BEIUMCIIEHUE PEKYPCUBHBIX (DYHKIIHIA, MOJCYET KOTMUECTBA

BAapuWaHTOB, 3ala4v OIITUMU3AlIUN

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmupoBaHuu. OOBEKTH U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAINU3.
PazpaGoTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TMOIXOJA.

Wukancynsuus, Hacae10BaHue, MoJIuMophu3m
WNHpopmalnoHHbIE TEXHOIOTHH

Ananu3 naHHbiX. OCHOBHBIE 3a/laydl aHaiHW3a JAHHBIX: IPOTHO3UPOBAHHUE,
KnaccuuKkanus, KiacTepu3amus, aHanu3 OTkiIoHeHui. IlociemoBarenbHOCTH
peIIeHUs 3aJla4 aHaIu3a JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA M OICHKA
KauecTBa JaHHBIX, BBIOOp M (WMIM) TOCTPOEHHUE MOJAETH, MpeodpazoBaHUE
JAHHBIX, BU3yaIHM3allsl JaHHBIX, MHTEepIpeTanus pe3yibTatoB. [IporpammHbie
cpenctBa u HMHTEpHeT-cepBUCH UIsi 0O0paOOTKM M TIPEICTaBICHUS JTaHHBIX.

Bonwsmme nanasie. MammaHoe o0ydeHne
AHanmM3 JaHHBIX C TOMOIIBIO JJIEKTPOHHBIX TaOmwil. BeraucieHue cyMmMmsl,
cpenHero  apudMeTHyecKkoro, HaubOonbpliero (HaUMEHbBIETO)  3HAYEHUS

nuana3oHa. Berumcienune koadduimeHTa KOppensuud JBYX pSAIOB JIaHHBIX.



4.3

4.4

4.5

4.6

[TocTtpoenne cromOuaThIX, JUHEWYATHIX W KPYroBbIX auarpamm. Iloctpoenue
rpadukoB ¢pyHkiui. [lon6op nuHUYU TpeHAaa, pelieHre 3a1a4y MPOrHO3UPOBAHHUS.

Pemenue 3aaa4 OITUMH3alH C ITIOMOIIBIO SJICKTPOHHBIX Ta6JII/II_[

Juckperusanusi 0Opud  MaTEeMaTHYECKOM  MOJCIUPOBAHUU  HEMPEPHIBHBIX
mpoueccoB. MojenupoBanue JBWKeHUs. MojenupoBaHue OHOIOTHYECKUX
cucteM. MaremMaruueckue MOJAEIM B  OKOHOMHUKE. BbrunciuTenbHbIC
SKCIIEPUMEHTHI ¢ Mmojensamu. OO6paboTka pe3ysibTaToB ASKCIepuMeHTa. Metoj
HaUMEHBIIMX KBaApaToB. OIEHKA YHUCIOBBIX MapaMeTPOB MOJECIUPYEMBIX
O00BEKTOB M TMpoleccoB. BoccTaHOBIeHHE 3aBUCHUMOCTEH IO pe3ylibTaTam

JKCIIEPUMEHTA

BepositTHOCTHBIE MOJEIH. Meronsl Momnte-Kapio. NmuranronHoe

MOACIINPOBAHUC. CucreMbl MacCOBOI'O O6CJ'Iy>I(I/IBaHI/I$I

Tabnuunble (pensiroHHbIe) 0a3bl TaHHBIX. Tabnuila — mpeIcTaBiIeHue CBEACHUI
00 ommoTHnHBIX 00BekTax. Ilone, 3ammch. Kimrou tabmuner. Pabora ¢ roroBoit
0a30i naHHbIX. 3anosHeHue 0a3bl AaHHBIX. [louck, copTupoBka M (uIbTpauus
JTaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl ¢ IapaMeTpaMu.
Beruucnsemsle nosist B 3anpocax.

MuoroTtabanunbie 06a3bl JaHHBIX. THMBI CBs3ed Mexay Tabnumamu. BHemrHwii
kito4. LlenmoctHocTh 6a3bl TaHHBIX. 3alIPOCHl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX
TexcrtoBbiii mpoueccop. CpencrBa IMOMCKa U aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypHUpPOBAHHbBIE TEKCTOBbIE TOKYMEHTHI. CHOCKH, OTJIaBJICHHUE.
[IpaBuna UUTHPOBAHUS MCTOYHUKOB U OdopMiIeHUs OubIrorpapuuecKux

CCBIJIIOK



YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






