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MNOACHUTEJBHASA 3AIINCKA

[TporpamMma no unpopmatuke (yriyOnéHHbI YPOBEHb) HA YPOBHE CPEIHETO
obmero oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHHI K pe3yiabTaTam
OCBOCHHMSI OCHOBHOM  00Opa3oBaTelbHOM  MPOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
IPOrpaMMbl BOCITUTaHMSL.

[TporpamMma o uHpopMaTHKe JAET NPEACTABICHUE O LEIX, 0OIIEH CTpaTeruu
oOyueHus1, BOCIIUTAHUS U PA3BUTHSI 00yUaIOUIUXCs CPEACTBAMH Y4eOHOTO IpeIMeTa
«Mapopmatukay Ha yriIyOJEHHOM YpOBHE, YCTAHABIMBAET O00S3aTEIbHOE
IIPEAMETHOE COJEPKAHKE, IIPEyCMAaTPUBAET €r0 CTPYKTYPUPOBAHUE I10 pa3esam
U TeMaM Kypca, OINpeAessieT paclpeesieHue ero mno kiaccaM (rogam M3ydeHus),
Na€T MpPUMEPHOE paclpesesieHue Y4eOHbIX YacoB MO TEMAaTHUYECKUM pa3JesaM
Kypca U pPEKOMEHAYeMYyIo (IPHUMEPHYIO) MOCIEAOBATENIBHOCTh MX H3YUYEHUS C
yu4€TOM MEXIIPEAMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTHKH Yy4eOHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00y4daroIuXCsl.

[TporpamMMma 1o nHpOpMaATHKE ONpPEAEIIAeT KOIUUECTBEHHbIE U KaUeCTBEHHBIE
XapaKTEPUCTUKU y4eOHOro Marepuaia Jijisl KaxJoro roja u3y4eHusi, B TOM YHCIIe
JUISL COZIEPKATENbHOIO HAMOJHEHUs Pa3HOrO0 BUJA KOHTPOJIA (MPOMEXYTOUHOU
aTTeCcTallu oOy4aronxcs, BCEPOCCUMCKUX IPOBEPOYHBIX pabor,
roCcyapCTBEHHOW UTOTOBOM atTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MporpaMM U Y4eOHUKOB,
MOYPOUYHOTO TJIAaHUPOBAHUS KYypCa YUUTEIIEM.

HNudopmaTtuka B cpegHeM oO1ieM o0pa30BaHUK OTPaXKAET:

CYUIHOCTh HMH(OpPMATHKM KaK HAyYHOM JHUCUMIUIMHBI, U3ydarolen
3aKOHOMEPHOCTH IPOTEKAaHUsI U BO3MOKHOCTH aBTOMATHU3allMd UHPOPMAIIMOHHBIX
IIPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHbIE  00JIaCTU  NpPUMEHEHHS]  UH(MOPMATHKU, TPEXKAE  BCEro
MH(OPMAIMOHHBIE TEXHOJOTUH, YIPABICHUE U COLUATBHYIO CheEpY;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHPOPMATHUKH U HUH()OPMALMOHHOU
NESATEIbHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SIBIISAETCS
3aBEpILIAIOIIUM HTAllOM HEMPEPHIBHOM MOJATOTOBKH OOydarouuxcsi B 00JacTu
UHPOPMATUKA U WH(DOPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha CojIiep)KaHue Kypca WH(OOPMATHKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  TMpUMEHEHHs  UHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOIMM, AA€T TEOPETHMUECKOE OCMBICICHHE, MHTEPIIPETALNI0O U 0000IIeHNE
ATOrO OTBITA.



PesynpTaThl  yriayOiaEHHOrO ypOBHS M3y4eHHMs ydyeOHOTO MpeameTa
«udpopmatukay OpPUEHTHUPOBAHbI HAa TMOJYYCHUE KOMIETEHTHOCTEH IS
nocienyroneil  npodeccuoHaIbHOM JIeATeNTbHOCTH KaK B paMKax JIaHHOM
MPEAMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell o0acTsax. OHU BKIIFOYAIOT B CEOS:

OBJIQJICHUE KJIIOUEBBIMU TMOHATHUSIMU U 3aKOHOMEPHOCTSMH, Ha KOTOPBIX
CTPOUTCSL JaHHas MpeAMeTHas 00JacTh, paclo3HaBaHUE COOTBETCTBYIOIIMX WM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh JEMOHCTPUPOBAThH PA3TMYHbIE TTOIXO/IbI
K U3YUYEHUIO SIBJICHU, XapaKTEPHBIX JJI U3y4aeMOil IpeIMETHON 001acTH;

YyMEHHE peniaTh THUIOBBIE TMPAKTUYECKHME W TEOPETUYECKUE 3ajayu,
XapakTepHbIe JUIsl KCIOJIb30BAHUS METOJAOB M HMHCTPYMEHTapusi JaHHOMU
peIMETHON 00JIacTH;

HaJIM4Me TPEACTABICHUN O JaHHOW MPEeAMETHOM 00JIaCTH KaK IIEJIOCTHOM
TeOpuu (COBOKYNMHOCTH TEOPHil), OCHOBHBIX CBS3MX CO CMEXKHBIMU OOJACTAMHU
3HAHUM.

B pamkax yriny6i€HHOro ypoBHSI U3yueHUs MHMOpMATHKU 00ecreuynBaeTCs
1eJICHANPABJICHHAs] TIOJIFOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3anusx  MNpoPEeCcCHOHATBHOIO  O0pa3oBaHUs IO  CHEHUATBLHOCTSIM,
HEMOCPEJACTBEHHO CBSA3AHHBIM C IUQPPOBBIMU TEXHOJIOTHUSMH, TaKUM Kak
nporpaMMHasi MHKEeHepus, MH(OpMallMOHHAsT O€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTHUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE H
MalIuHHOE OOYy4YeHUE, TMPOMBINIJICHHBI WHTEPHET BEIICH, WCKYCCTBEHHBIN
WHTEJJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAaHTOBbBIC
TEXHOJIOTUH, CHUCTEMbI paCIpe/eIEHHOTO peecTpa, TEXHOJIOTUU BHUPTYyaIbHOW U
JIOTIOJTHEHHOM PEeaIbHOCTEM.

OcHoBHasi 1enb u3ydeHUsi yuyeOHoro mpeamera «WUudopmatuka» Ha
yrayOnéHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — OOECIeUEeHHE
JaTbHEUIIEeT0 Pa3BUTHS WH(MOPMAIIMOHHBIX KOMIIETEHIIMM 00ydYaromerocs, ero
TOTOBHOCTH K JKM3HHU B YCIIOBHSX pa3BUBAIOLIECrocss HHGOPMAIIMOHHOTO OOIIeCTBa
M BO3pacCTalolleil KOHKYPEHUMHU Ha phIHKE Tpylaa. B CBA3M C 3TUM H3ydyeHUE
uHpopmatuku B 10—11 xmaccax goMKHO 00€CTICUUTD:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHSI, OCHOBAHHOTO HAa TMOHUMAHUU POJH
uHpopmatuku, HUHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHYECKOTO MBIIIICHUS;

c(hOpMHPOBAHHOCTh YMEHHMM pa3nu4ath (AKThl W OILEHKH, CPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh HUX CBS3b C KPUTEPUSMH OIEHUBAHUS U CBS3b
KPUTEPUEB C ONPEIEIEHHON CUCTEMOM IEHHOCTEMN, ITPOBEPATH HA IOCTOBEPHOCTD U
0000611aTh HH(pOPMAITHIO;



C()OPMUPOBAHHOCTh ~ NPEICTABICHUH O BIHUAHUM  HMH(POPMALMOHHBIX
TEXHOJIOTMM Ha JKW3Hb 4YeJNOBEKa B OOLIECTBE, IOHMMAHHME COLMAIBHOTO,
DKOHOMHYECKOT0, MOJUTHYECKOTO, KYJIBTYPHOIO, HOPHUIMYECKOrO, IMPUPOIHOTO,
PrOHOMHUYECKOTO,  MEIUIMHCKOTO U (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

IPUHATHE MPABOBBIX U 3TUYECKUX ACHEKTOB MH()OPMALMOHHBIX TEXHOIOTHMH,
OCO3HAHME OTBETCTBEHHOCTH JIFOJCH, BOBICUYEHHBIX B CO3JaHUE U MCIOJIb30BAHKE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE HHPOPMAIIH;

CO3JaHHE YCIIOBUW JJisi pa3BUTHUSL HABBIKOB y4€OHOH, MPOEKTHOM, HAYyYHO-
UCCJIEIOBATENLCKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMHM OOYYArOIIUXCS K
CaMOpa3BUTHIO.

B conepxxanun yuebHoro mpenmera «MHpopmaTtuka» BBIIEISIOTCS YETHIPE
TEMaTUYECKHUX pa3zela.

Pasznen «lu¢gpoBasi rpamMoTHOCTH» TOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMIBIOTEPOB M JAPYTUX JJIEMEHTOB LHU(PPOBOrO  OKPYKEHMsS, BKIIOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetu VIHTepHET W WCIOJIB30BAHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30I1aCHOCTH.

Paznen «Teopernyeckue OCHOBbI HH(pOpPMATHKH» BKIIOYAET B ce0s
NOHATUMHBIN anmapar HMH()OPMATUKH, BOIPOCH KOJIMPOBAHMS HH(OpMaILHH,
U3MepeHuss WHOOPMAIIMOHHOTO 00BhEMa JIaHHBIX, OCHOBBI aJIreOphl JIOTUKH U
KOMITBIOTEPHOT'O MOJEIIMPOBAHUS.

Paznen «AJaropurMbl M NpPOrpaMMHpPOBAaHMeE) HAIpPaBJIEH Ha pa3BUTHE
AITOPUTMHYECKOTO MBILIUICHHS, pa3padOTKy aJrOPUTMOB U OLIEHKY MX CJIOKHOCTH,
(GopMHUpOBaHNE HABBIKOB peaiu3allud NPOrpaMM Ha S3bIKaX MPOrpaMMHpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «HpopMauMOHHBbIE  TEXHOJOTMM»  TOCBAIIEH  BOIMPOCAM
npUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUM, pPEaTu30BAHHBIX B MPUKIAIHBIX
IIPOrPaMMHBIX NPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHCJIE B 3aJa4ax aHajau3a
JAHHBIX, HUCIOJb30BAaHUIO 0a3 JaHHBIX U JJIEKTPOHHBIX TAOJHULl NIJS pEIICHHUs
NPUKJIAIHBIX 337a4.

B npuBenénHoM nanee coaepxanHuu ydyeOHoro npeameta «MHbopmarrka
KYPCUBOM BBbIJI€JICHBI JOMOJTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOAT B 00513aTE€IBHYIO
nporpaMMy OOy4YeHHs, HO MOTYT OBbITh NMPEAJIOKEHbI IJIs1 U3YYEHHUS OTAEIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YJarOITUMCH.

YrinyOn€éHHbld  ypOBEHb U3Y4YeHUSI HH(DPOPMATUKH PEKOMEHAYETCS s
TEXHOJIOTMYECKOr0  MpOQuis, OpPUEHTHPOBAHHOIO HA  HHXEHEPHYIO U
UHPOPMALMOHHYIO C(epbl AEATEIbHOCTU. YTIIyOJIEHHBI ypOBEHb H3y4EHUs
uH(GOPMATUKNA OOECIIEUYNBAET: MOJATOTOBKY OOY4YalOIIUXCs, OPUEHTHPOBAHHBIX Ha



CHEIUAIBHOCTH B 00JacCTH HWHOOPMAIMOHHBIX TEXHOJOTUH W HHKCHEPHBIC
CICIUATBHOCTH, Y4YacCTHE B IPOCKTHONM M MCCIIEIOBATEIbCKON JICSITCIIBHOCTH,
CBSA3aHHOM C COBPEMCHHBIMH HANpPABICHUSIMH OTpacid HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHH, TMMOATOTOBKY K YYaCTHIO B OJIMMIIMAIAX U Cllaye
EnuHoro rocyapcTBEHHOTO dK3aMeHa 1o HH(pOopMaTHKeE.

[TocemoBaTeIbHOCTh M3YYCHHUS TEM B Tpejeiax OJHOTO Troja OOydeHHs
MOXXET OBITh HM3MCHEHA II0 YCMOTPCHHMIO YYHTENSI TPH IIOJrOTOBKE pabouei
MIPOTPAMMBI U TIOYPOYHOTO TIJIAHUPOBAHWSL.

OO1ee ynciio YacoB, pEeKOMEHAOBAHHBIX ISl U3y4eHHs] HHPOpMaTUKU — 272
yaca: B 10 ximacce — 136 yacoB (4 4aca B Hezeno), B 11 kimacce — 136 vacoB (4 gaca
B HEJICIIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTD

TpebGoBaHus TEXHUKN 0€30MACHOCTH M TUTHEHBI TP Pab0Te C KOMITHIOTEPAMHU
U IPYTUMH KOMIIOHEHTaMH IIU(PPOBOTO OKPY>KECHHUS.

[TpuHIMTIBI pabOTHI KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. APXUTEKTypa
¢bon HeliMana. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSHHAas W JOJTOBpeMeHHas mnamsATh. OOMEH JaHHBIMH C
OMONIBI0 KH. KOHTpOIIIEpsl BHEIIHUX YCTPOUCTB. IIpsAMON 1OCTYN K ITaMsITH.

OCHOBHBIE  TEHJICHIMA  Pa3BUTHS  KOMIBIOTEPHBIX  TEXHOJIOTHU.
[TapannenbHbie BIUUCIEHUS. MHOTONpOIecCOpHble CUCTEMBI. CyIIEpKOMIBIOTEPBI.
Pacnipenenénnpie BBIUUCIUTEIBHBIE CUCTEMBI M 00pabOTKa OOJBUINX JAHHBIX.
MoOunbHbIe IUPPOBBIE YCTPOUCTBA U UX POJIb B KOMMYHHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpOJUIEphl. POOOTH3UPOBAHHBIE MPOU3BO/ICTRA.

[IporpammHoOe oOecreueHre KOMIBIOTEPOB U KOMITbIOTEPHBIX cUCcTeM. Bus
MporpaMMHOro o0ecredeHuss U ux HazHaueHue. OCOOEHHOCTH MPOTrpaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CucteMHoe mnporpammHoe oOecrieueHue. OrnepalMoOHHbIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpoiicTB. MHCTasiuuss W JAEUMHCTAUIALUSA  OPOTPAMMHOIO
oOecreyeHusl.

daitnoBbie cucTembl. [IpuHIMIBI pa3MelnieHuss W UMEHOBaHUS (aljIoB B
nosroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[IporpammHoe oOecneuenue. JIuieH3upoBaHue MPOrPaMMHOI0 0OECIICUEHUSI
1 1 poBbIX pecypcos. [IponpuerapHoe u cBOOOIHOE TPOrPaMMHOE 0OeCTIEUEHHUE.
KomMmmepueckoe 1 HeKkoMMepUecKoe UCII0JIb30BaHUE MPOTPAMMHOI0 00€CTIeueHUs U
1upoBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABJIMBAEMas 3aKOHOMATEIHCTBOM
Poccuiickonn ®enepanuu 3a HENPABOMEPHOE MCIIOJIb30BAHUE MPOTPAMMHOIO
oOecrieueHus: U HU(POBBIX PECYPCOB.

[TpUHIMIIBI TIOCTPOCHUSI U aNNIapaTHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CeteBblie npotokoibl. Cete UHTEpHET. Anpecanus B cetu MuTepHet. [IpoTokoibl
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Paznenenue IP-cetm Ha mojceTw ¢ moMomibl0 Macok nonacereid. CereBoe
agMuHucTpupoBanue. [lojlydyeHre JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTh. OmpeneneHue mapuipyTa JIBHKEHUS
ITAKETOB.

Buast  pestensHocth B cetw  Uutepner. CepBuchl  HMHTepHeTa.
['eoundopmanmoHHbie CUCTEMBI. | €0JI0KAIIMOHHBIE CEPBUCHI PEAIbBHOTO BPEMEHU



(Hampumep, JIoKaluss MOOWIBHBIX TEIE(POHOB, OIPEAEICHUE 3arpyEHHOCTU
aBTOMArucCTpajei), ”HTEPHET-TOPTOBIIsA, OPOHUPOBAHUE OUIETOB U TOCTUHHIL.

['ocynapcTBEHHBIE JJIEKTPOHHBIE CEPBUCHI M yCIyrd. COLMAIBHBIE CETH —
OpraHu3alus KOJUICKTUBHOTO B3aUMOJEWUCTBUS W oOMeHa maHHbIMU. (CeTeBoii
ATHKET: TpaBWia MOBEACHUA B KubOeprpocTpanctse. [Ipobnema momanIMHHOCTH
nosryueHHoU nHpopmannuu. OTKpbITbIE 00pa30BaTENbHbBIE PECYPCHI.

TexXHOreHHble W JKOHOMHUYECKHE YIPO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
UH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOrui. OOmme mpoOyieMbl 3aluThl
uHbopMaluu 1 uHpopmaoHHoM 6e3omacHocTH. CpeAcTBa 3auThl HH)OpMALIUN
B KOMITbIOTE€pPaX, KOMITBIOTEPHBIX CETAX U aBTOMATU3UPOBAHHBIX HHPOPMAITHOHHBIX
cucremax. [IpaBoBoe obecrieueHre HHPOPMALIMOHHONW O€30IaCHOCTH.

[IpenoTBpanieHUe  HECAHKIMOHMPOBAHHOTO  JOCTyna K  JINYHOU
KOH(HICHIINATbHON MH(QOpMaLUY, XpaHALIEHCsS Ha MEPCOHAIIbHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMmMHoOe o0ecreyeHrue U CrocoObl
OOpsObI C HUM. AHTUBUPYCHBIE Hporpammbl. OpraHu3anusi JIMYHOTO apXuBa
uHpopManuu. PezepsHoe konupoBanue. [laponpHas 3anura apxusa.

MudpoBanne naHHBIX. CUMMETpUYHBIE U HECUMMETPUYHBIE IIHDPHL.
[udper npoctoir 3amensl. [ludpp Lesaps. [udp Buxenepa. Anroputm
nmdpoBanust RSA.

Teopernyeckune 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanusie U 3HaHusd. MHpopmannoHHble MpoLecchl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepblBHBIE M JUCKPETHBIE BEIMYMHBI M cuUrHaubl. HeoO0xoauMocTh
JUCKpETU3alu MH(opManuu, NpeAHa3HAYEHHON ISl XpaHEHHWs, Nepelrayud u
00paboTKH B IIUGPOBBIX CUCTEMAX.

JIBonuHOoe KOAupoBaHHME. PaBHOMEpHbIE M  HEPaBHOMEDHBIE  KOJBI.
JlexoaupoBaHue COOOILEHMI, 3aTMCAHHBIX C MOMOULIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOIOB C IMOMOUIBIO
nepeBa. Eqununbl n3mepenns konudectBa nHGopManuu. AndaBUTHBINA TOIX0J K
OIICHKE KOJIMYeCTBa MH(POPMAIIUH.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENbIX M JAPOOHBIX YHCEN B
NO3ULIMOHHON cucTteMe cuMciieHus. CBoWCTBa MO3UIIMOHHOM 3amMUCU  YuCha:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCJIEHHA. AJITOPUTM IMIEPEBOAA LIEJIOT0 Yuciaa U3 P-U4HON cHCTEMBI CUMCIIEHHS B
JECATUYHYI0. AJTOpPUTM TepeBoja KOHEYHOM P-w4HON OpoOH B NECATUUHYIO.
AJNTOPUTM IepeBO/ia €100 YKCIA U3 IECITUYHON CUCTEMbI CUMCIICHMS B P-MUHYIO.
[lepeBosi KOHEUHOU JecATUYHOU ApoOu B P-uuHyro. /[BoMuyHas, BOCbMEpUYHAS U
HIECTHA/IaTEpPUYHAs CUCTEMBI CUHCIIEHMS], CBA3b MEXAY HUMH. Apudmernueckue



Omnepaluyu B MO3WLIHOHHBIX CHUCTEMAxX CUMCIEHHUSA. TponyHass ypaBHOBEIIEHHAs
CUCTEMA CUHCIICHHS. J[BOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KonupoBanne TtekctoB. Komupoka ASCIl. OpnobGaiiTHBIE KOIUPOBKH.
Craamapr UNICODE. Kommpoka UTF-8. Omnpenenenue wuH(POPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne  u3zoOpaxenuid. OueHka  uHGOPMAIMOHHOTO  00BEMaA
rpaduyuecKux JaHHBIX NP 33JJaHHBIX pa3pelieHuH U TyOrHe KOJUPOBaHUS I[BETA.
[[BetoBhie MOnenu. BekTopHoe komupoBanue. @opmarel rpadudeckux (aitios.
Tpéxmepnas rpaduka. @pakranpHas rpaduka.

KomupoBanwue 3Byka. OneHka HHPOPMAIMOHHOTO 00hEMa 3BYKOBBIX JaHHBIX
MIPU 33IaHHBIX YaCTOTE AUCKPETU3ALNU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUsS. BbIckasbiBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOpBI CyI11€CTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOmuibl UCTUHHOCTU. JlorMueckue BBIPAKECHUS.
Jlornueckue TtoxnecTsa. Jloka3zaTenbCTBO JIOTMUECKHX TOXKIAECTB € IOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorudeckue onepaiuy U onepaluy HaJl MHOKECTBaMHU.

3aKoHBI aNreOpbl JOTUKUA. DKBUBAJICHTHBIC MPEOOpPA30BAHUS JIOTHUYECKUX
BbIpakeHUU. Jlornueckue ypaBHEHHsI 1 CUCTEMBI YPABHEHHM.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTMUECKUX
GyHKIMA OT KOJIMYECTBA apryMeHTOB. [1oyHbIe CUCTEMBI TOTUYECKUX (DYHKITHMA.

Kanonnueckne  gopmbl  jmormueckux  BbipakeHuil.  CoBepllleHHBIC
JIU3BbIOHKTUBHBIE W KOHBIOHKTUBHBIE HOPMaJibHbIE (POPMBI, QJITOPUTMBI HX
MOCTPOCHUS IO TaOJIUIE UCTUHHOCTH.

Jlormueckue »sneMEHTBI B cOCTaBe KoMmmbroTepa. Tpurrep. Cymmarop.
MHoropa3psaneii cymmarop. IlocTtpoeHne cxeM Ha JIOTUYECKHUX AJIEMEHTax I0
3aIaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIllUCh JIOTUYECKOTO BBIPAKEHUS MO
JIOTUYECKOMN CXEME.

[IpencraBneHne HeENbIX YUCET B MNaMATH KOMIIbloTepa. OrpaHU4YeHHOCTH
JAarna3oHa 4YuCeNl MPU OrPaHMYECHUH KoiudecTBa paspsaoB. llepenonHeHue
pa3psIHON CeTKH. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWUT. J|BOMUYHBIN
JIOTIOJTHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

[lobutoBbie norumyeckue omnepauuu. Jloruyeckuid, apudmerndyeckuii u
nukandeckuit  casuru. [lludpoBanue ¢ mnomompl0 TOOMTOBOM —omepaiuu
«uckimovaromee NI ».

[IpencraBiieHre BEIIECTBEHHBIX YKMCEN B MaMITH KOMIBIOTEpA. 3Haualas
4acTh M MOPSAIOK uKcia. Jlnana3oH 3HaYeHUM BeleCTBEHHBIX uucen. [Ipobdiemsl
XPAHEHUSI BEIIECTBEHHBIX YHUCEJ, CBSA3aHHBIE C OIPAHUYEHUEM KOJIMYECTBA
pa3psaoB. BreimonmHeHune omnepanuii C BEMIECTBEHHBIMM YHUCIAMH, HAKOIUICHHE
OIIMOOK TIPH BBIYUCIICHUSX.



AJITOPUTMBI M IPOTPAMMHMPOBAHHE

OmnpeneneHrue BO3MOXKHBIX pPE3YyJIbTATOB padOThl MPOCTEHIINX aITOPUTMOB
YOPaBJIEHUSI HCIOJHUTEISIMA M BBIYMCIHUTENBHBIX alropuTMoB. OmnpenesieHue
UCXOAHBIX TAHHBIX, IPU KOTOPHIX aJTOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oramnbl pemieHusl 3a7ad Ha KoMIbloTepe. MHCTpyMEHTalnbHBIE CpPENICTBA:
TPaHCIATOP, OTJIaAuuK, mnpo@uiupoBIMK. KoMnumisuus u HHTEprpeTanus
porpaMm. BupTyaiibHble MalllMHBI.

WuTterpupoBanHas cpeaa pa3pabOTKu. MeToapl  OTIaAKH — MPOTPAMM.
Hcnonb3oBanue TpaccupoBOUHbIX Tabmun. Otiagounbii BbeiBOA. [lomarosoe
BBITIOJIHEHNE MTpOorpaMMebl. Touku octaHoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl gaHHBIX:
LIEJIOYMCIIEHHBIE, BEIIECTBEHHBIEC, CHMBOJIBHBIE, JIornueckue. Bersnenus. CnoxHble
ycnoBusi. Lukibl ¢ ycnoBuem. Llukibl mo mnepemeHHon. B3anmo3zameHSIeMOCTb
paznuYHbBIX BUAOB LMKJIOB. HMHBapuant wnwukna. CocTaBlieHHE UHMKIA C
MCITOJIb30BAaHUEM 3apaHee ONPEAEIEHHOTO MHBAPUAHTA [IUKIIA.

JlokymenTupoBanue nporpamm. Mcnonas3oBanne koMMeHTapues. [loaroroska
ONMCAHMS MPOrPaMMbl U HHCTPYKIIMH JUIS TIOJIB30BATEIIS.

AnropuTMbl 00pabOTKM HATypaldbHBIX YMCEN, 3alIMCAHHBIX B MO3ULMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucd 4Yucia Ha OTAENbHble LHUQPHI,
HaXO0XJIE€HWE CYMMblI M TMpOU3BeAEHUs IUdp, HAXOXKACHUE MaKCUMalIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex MpOCTBIX YHMCEN B 3aJlaHHOM Juanasone. [IpeacraBienue
YyHucia B BUJI€ HA00pa MPOCThIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHHUS B
CTEIEHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (aiiax. TekcToBbIe U TBOUYHBIC (Dailiibl.
daitnoBrie mepeMennbie ((paitoBbie ykazatenn). Utenue u3 Qaitna. 3anuch B daii.

Paszbuenue 3agaun Ha noazagaun. [logmporpammel (poueaypsl U GyHKINN).
Pexypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHblE Mpolenypbl U
¢ynkun. Mcnonb30Banue cTeka AJisi OpraHu3alii peKypCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOW OMOMMOTEKH S3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENIECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsie MmeToabl. TouHOE U TpUOIIKEHHOE pelieHust 3aauu. YnucieHHbie
METOJIbl PELICHUs] ypaBHEHUN: METoJA mepedopa, METOJ MOJIOBUHHOTO JENICHUS.
[Tpubnxk€HHOEe BHIYKCICHUE JIJIMH KPUBBIX. BbrumciieHue rmiomaneid Quryp c
MOMOIIbI0 YHUCJIEHHBIX METOAOB (METOJl MPSAMOYTOJIBHUKOB, METOJl Tpameuui).
[Touck ™akcumyma (MHUHUMYMa) (QYHKIUM OJHOW TIEPEMEHHOW METOJ0M
MTOJIOBUHHOTO JEJIEHUS.



OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  QyHKIMU  sI3bIKA
POrpaMMUPOBAHUS 1Ji1 0OpaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa3z0OueHne CTPOKH Ha CJI0Ba MO MPOOETHLHBIM CUMBOJIaM, TIOMCK TIOJICTPOKH BHYTPHU
JTAaHHOM CTPOKH, 3aMEHA HalICHHOM MOJICTPOKHU Ha APYTYIO CTPOKY. [ 'eHepanus Bcex
CIIOB B HEKOTOpOM alipaBuTe, YAOBIECTBOPSIOMIMX 3aJaHHBIM OTPAHUUYCHUSIM.
[IpeoOpa3zoBaHue YnCiia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBpl W TIOCNEAOBATEIIBHOCTA 4YHCEN. BBIYUCICHHE O0000IMEHHBIX
XapaKTePUCTHUK 3JIEMEHTOB MACCUBA WJIM YUCJIOBOM MOCIEA0BATEILHOCTH (CYMMBI,
MIPOU3BEICHUS, CPEIHEro apuMETUIECKOT0, MUHUMAJILHOTO M MaKCHMAaJILHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33J[aHHOMY YCIIOBHIO).
JInHEeNHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO
My3bIpbKa, METOJ BbIOOpa, cOpTUpOBKAa BcTaBKamu). COPTUPOBKA CIHSHHUEM.
Bbeictpast coptupoBka wmaccuBa (ayroputM QuickSort). JIBowuHBIH TOHCK B
OTCOPTUPOBAHHOM MAacCCHBE.

JIBymepHbIE MacCUBBI (MaTpHUIbl). AJTOPUTMBI OO0paOOTKU JBYMEPHBIX
MaCCHBOB: 3alOJHEHUE ABYMEPHOTO YHCIOBOTO MAacCHBA MO 3aJJaHHBIM ITpaBUJIaM,
MOUCK DJIEMEHTa B JBYMEPHOM MACCHBE, BHIUYUCIICHUE MaKCUMyMa (MUHUMYyMa) U
CYMMBI DJIEMEHTOB JBYMEPHOTO MAacCHBa, NEPECTAaHOBKA CTPOK W CTOJIOIOB
JBYMEpPHOI'O MacCHBa.

NHpopmanuoHHbIE TEXHOJIOTUH

TekcToBbIil TIporieccop. PenaktupoBanue u dopmatupoBanue. lIpoBepka
opporpadbun u rpammaruku. CpeacrtBa TMOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctwiiel.  CTpyKTYpUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHoOcku, oriaBieHue. KomektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI pelieH3UPOBAHUS B TEKCTOBBIX Tpoiieccopax. OOJayHble CEPBUCHI.
Henoras nepenucka. Pedepar. [IpaBuna mutupoBaHusi HICTOUHUKOB U 0OPMIICHUS
oubnuorpaduuecknx cchuiok. OdopmieHne crucka JUTepaTypbl. 3HAKOMCTBO C
KOMITBIOTEPHOW BEPCTKOW TEKCTa. TeXHWYecKue CpeacTBa BBOJA TEKCTA.
Crenuann3npoBaHHbIE CPEJICTBA PEIAKTUPOBAHUSI MATEMATHUYECKUX TEKCTOB.

Ananmu3 naHHbIX. OCHOBHBIC 3a7a4M aHajdu3a JAHHBIX: MPOTHO3UPOBAHMUE,
Kiaccudukaiys, Kiactepusanus, aHaiu3 OTkIoHeHuu. IlociaemoBaTenbHOCTD
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAaHHBIX, OYHUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHUE MOJIEeNH, MpeoOpa3oBaHue JaHHBIX,
BU3yaIM3allisl TaHHBIX, UHTEPIpETaIusl pe3yabratoB. [IporpammHubie cpeacTBa U
MHTEPHET-CEPBUCHI i1 00paOOTKU M MPEACTaBICHUs aHHbIX. bonbliue naHHbIe.
MamunHoe o0yuenue. HTenekTyanbHblil aHaIU3 TaHHbIX.



AHanu3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX Taliuil. Bbrumcienue cymwmsbl,
CpeAHero apupMeTHu4ecKoro, HaubobIIET0 (HAUMEHBIIIETO) 3HAUCHHS AUAIa30Ha.
Beruucnenune koaduimenta Koppelsuud ABYX psIoB AaHHbIX. [loctpoeHue
CTOJOYATHIX, JIMHEWYATBIX W KpYroBbiX auarpamm. lloctpoenue rpaduxos
¢dbynkiuii. [TogOop auHMM TpeH[a, pElIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

YuciaeHHoe pelIeHHE YpaBHEHHWH C TIOMOINBI0 Tmoadopa MapaMmerpa.
OnTtuMu3anys Kak MOMCK HAWIy4dlIEro peluieHus B 3aJaHHbIX yciaoBusx. LleneBas
byHK1us, orpannyeHus. JIokagbHbIE U IT00aTbHBIN MUHUMYMBI 11€JIEBOM (QYHKITUH.
Perenne 3a1a4 ONTUMHU3AIUH C IOMOIIBIO JIEKTPOHHBIX TAOJIHII.

11 KIIACC

Teoperuueckne 0CHOBBI HHPOPMATUKHU

Teopernyueckue MOAXOAbI K OLEHKE KOJUYecTBa HH(OpManuu. 3aKoH
annutuBHOCTH MH(OpMmaruu. @opmyna Xapriau. MHpopManus U BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust JaHHbIX. AsnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. AnTOpuTMBI CKaTHUs TaHHBIX C OTEPSIMU. Y MEHBIIICHHUE TITyOUHBI
KojupoBaHus 11BeTa. OCHOBHBIE HeH aaroputMoB cxatus JPEG, MP3.

CkopocTh Tepefaud JaHHBIX. 3aBUCHUMOCTh BPEMEHH Iepefayd  OT
WH()OPMAITMOHHOTO O00BEMA JAaHHBIX M XapaKTEPUCTHUK KaHaja CBs3H. lIpuauHbBI
BO3HMKHOBEHHUS OIMMOOK TpH TMepefade MaHHbIX. Konapl, TO3BOJSIONTHE
oOHapy>KMBaTh W HUCIHPABJIATh OIMMOKH, BO3ZHUKAIOUIUE TPHU Tepenaye JaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W WX B3aumopcucTBue. (CUCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

Monenu u monenupoBanue. Llens monenupoBanus. COOTBETCTBHE MOJIECTHU
MOJICIIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, e MoaenupoBaHus. Dopmanuzarus
MPUKIIATHBIX 3371a4.

[IpencraBnenne pe3yabTaTOB MOJACIHUPOBAHUS B BHUAC, YIOOHOM IS
BOCIIPHUATHS YeOBeKOM. I paduueckoe npeAcTaBiICHUE JAHHBIX (CXEMBbI, TAOJHIIHI,
rpadukn).

I'padpr. OcHoBHbIe MOHATUS. Buasl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MaTpHUI] CMEXKHOCTH, BECOBBIX MaTpHIl, CIIMCKOB CMEKHOCTH. Pemienune
AITOPUTMUYECKUX  3a/lad, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTHUMAJIBHOTO IYTH MEXJIy BepIIMHAMU Trpada, ONpeeIeHUe KOJUYeCTBa
Pa3TUYHBIX MyTEH MEXKy BEpITHHAMU OPUCHTHPOBAHHOTO AITUKINYECKOTO Tpada).

JlepeBns. bunaproe nepeBo. JlepeBbs moumcka. CrocoOwl 00xoma mepena.
[IpencraBnenue apudpMeTUUECKUX BBIPAKEHUN B BHUJE AepeBa. JIUCKpeTHbIE UTPbI
JIBYX UTPOKOB C MOJHON uH(popmManuei. [loctpoenue nepesa nepedopa BapuaHTOB,



OMKMCAHKWE CTPATErHH UTPhl B TAOIMUYHON (opme. BBIUrphILIHbIE U TPOUTPHILITHBIE
MO3UILINU. BBIMTPBILIHBIE CTPATETUH.

CpencrBa UCKYCCTBEHHOTO MHTEIUIEKTa. CepBUCHl MAIIMHHOTO TEPEBOJA U
pacnio3HaBaHus yCTHOW pedn. KorHuTHBHBIE cepBUCHL. MneHTH(HUKAIMS U MTOUCK
N300paKCHU, pacro3HaBaHUe T, CamooOyuaroiuecs CUCTEMBI.
W cKyCCTBEHHBI MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. VCmosib30BaHHE METOJIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydaronmx cucreMax. Mcronb3oBaHue METOI0B
HCKYCCTBEHHOI'O0 MHTEJIEKTa B poOoToTexHUKe. MHTepHeT Bemei. [lepcnekTruBbl
Pa3BUTHUSI KOMITBIOTEPHBIX HHTEJUIEKTYAIBHBIX CUCTEM. HelpOHHbBIE CETH.

AJITOPUTMBI M IPOTPAMMMPOBAHNE

dopmann3zanus NOHATHS aroputMa. MammuHa TreloprHra Kak yHUBEpcaabHas
MoJienb BeruucieHuil. Tezuc Yépua—Twropunra.

OueHka CII0KHOCTH BbIUMCIEHUN. BpeMsa paOoTel U 00BEM HCHONB3YyEMOM
MaMsiTH, WX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OIleHKa
ACUMIITOTUYECKON  CIIOKHOCTU QJITOPUTMOB. AJTOPUTMBI  MOJIMHOMHUAIBHON
cinoxHocTh. [lepedopHbie anropuTMsl. [IpruMepbl pa3TuyHbIX aJTOPUTMOB PEIICHUS
OJIHOM 3a/1a4M, KOTOPBIE UMEIOT PA3JIUYHYIO CIIOKHOCTD.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C MOMOIIBID AITOPUTMA
«peteto DparocheHay.

MHuoropa3psigHbie 1eIble Yucia, 3a/1a4d JUIMHHON apu(METHUKH.

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

Crexku. AHamM3 MPaBUILHOCTH CKOOOYHOTO BBIpaXEHUs. BbluuciaeHue
apu(PMETUYECKOTO BbIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOMN popMme.

Ouepenu. Mcnonb3oBanue ouepeau 1jisi BpEMEHHOTO XPAHEHHUS! TaHHBIX.

Anroputmbl Ha Tpadax. [locTpoeHne MHHHMAaIBHOTO OCTOBHOTO JepeBa
B3BCILICHHOTO CBSI3HOTO HEOpUEeHTUpoBaHHOTO rpada. KoimuecTBo paziauyHbIX
MyTel MEXIy BEpIIMHAMU OPUEHTUPOBAHHOTO AlMKJIMYECKOro rpada. AaroputM
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(bunapubie) naepeBbs. I[locTpoeHue mepeBa Uisl 3aIaHHOTO apUPMETHIECKOTO
BbIpaxkeHus. PeKypcuBHbIe aaropuT™mbl 00xoda jaepeBa. Vcnonb3oBaHue cTeka u
ouepenu s 00Xo/a JiepeBa.

JuHamMuyeckoe NpPOrpaMMHUpPOBAHME KaK METOJI pEIIeHUs 3aaady C
COXpPaHEHHEM MPOMEXKYTOUHBIX PE3YyJIbTATOB. 3aJauM, PEHIaeMble C MOMOIIbIO
JTUHAMUYECKOTO0 TMPOrpaMMHUPOBAHMS: BBIYUCICHUE PEKYPCUBHBIX (DYHKIIHH,
MOACYET KOJIMYECTBA BAPUAHTOB, 3a1a4M ONTUMHU3ALUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiacchl. CBOMCTBA M METONBI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA AHAJIU3.



Pa3paboTka mnporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TIOJXOJIA.
WNukancynsius, Hacae0BaHKue, MOTUMOpPdU3M.

Cpenbl ObicTpoli pa3paboTku mnporpamM. IIpoektupoBanue wunTepdeiica
nojb30BaTes. Mcrnonb30BaHuE TOTOBBIX YIIPABIISIEMBIX 3JIEMEHTOB JIJIsl IOCTPOCHUS

uHTepderica.
O030p  s3bIKOB  mporpammupoBanusi.  lloHsTHe 0  mapagurmax
POTPaMMHPOBAHHS.

NupopManuoHHBIE TEXHOJIOTHH

OTtanbkl  KOMIIBIOTEPHO-MATEMATUYECKOTO  MOJCIUPOBAHUS:  MOCTAHOBKA
3ajaud, pa3paboTKa MOJEIH, TECTUPOBAHUE  MOJEIH, KOMIIbIOTEPHBIN
AKCHEPUMEHT, aHAJIN3 PE3YJIbTATOB MOAECIHPOBAHUSI.

JuckpeTn3anuss Opu MaTeMaTHYeCKOM MOJECIUPOBAHUU HENPEPBIBHBIX
npoiieccoB. MoenupoBanue IBXeHus. MoaenrpoBaHue OMOJIOTHUECKUX CUCTEM.
MaremaTudyeckre MoJield B HSKOHOMHKE. BBIUYMCIUTENbHBIE JKCIEPUMEHTHI C
MOJEISIMHU.

OOpaboTKka pe3yJbTaTOB SKCIEPUMEHTA. METOJ] HAaUMEHBIINX KBaJIpaTOB.
OneHKka 4YHCJIOBBIX TApPaMETPOB MOJCIUPYEMBIX OOBEKTOB M MPOIECCOB.
BoccraHoBieHre 3aBUCUMOCTEN T10 PE3YJIbTaTaM 3KCIIEPUMEHTA.

BepostHoctheie  momenu.  Metoast Monte-Kapno.  MiMutanmonHoe
MojenupoBanue. CUCTEMBbI MaCCOBOTO OOCITYKUBaHUS.

Tabnuunbie (pensimoHHBIE) Oa3bl JMaHHBIX. Tabimuia — mpeacTaBiICHUE
cBelleHHi 00 OMHOTHMHIHBIX 0OBekTax. Iloje, 3ammch. Kimrou Tabmunel. Padora c
rotoBoil 0a3oil naHHBIX. 3amnojgHeHue Oa3bl JaHHBIX. llowck, copTUpoBKa u
bunbTpanus TaHHBIX. 3apoChl Ha BBIOOPKY JaHHBIX. 3alpOChl C MapaMeTpamu.
Briuncnsiembie 1moJs B 3ampocax.

MHorotabnuunbie 6a3bl JaHHBIX. THIIBI CBsA3EH MeXy TabauiiaMmu. BHenHui
kJto4. [lenocTHOCTh 0a3hl TaHHBIX. 3aMpPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

Nuteprer-ipuiioxkenus. l1loHaTrue o cepBepHON U KIIMEHTCKOM 4acTsAX CauTa.
TexHonoruss «KJIMEHT — CepBEP», €€ TOCTOMHCTBA U HeAoCTaTKU. OCHOBBI A3bIKa
HTML wu kackamueix tabmui ctuiei (CSS). Cuenapuu Ha si3pike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3Mmelienne BeO-caliToB. Y ciayra XocTUHTa. 3arpy3ka ¢haijioB Ha CauT.

BBon m300pakeHU C UCIOJIb30BAHUEM PA3IUYHBIX IU(GPOBBIX YCTPOUCTB
(mudpoBeIX (PoToanmapaTtoB U MHKPOCKONOB, BUIEOKAMEp, CKAaHEPOB U JIPYTUX
ycTtpoictB). ['padmueckuii penaktop. Pazpemenue. Kaapuposanue. Mcnpasienue
nepcriekTuBbl.  I'mcrorpamma. Koppekius  ypoBHeH, KOppeKuus — IIBeTa.
OOecuBeurBaHUE I1IBETHBIX H300pakeHui. Perymb. Pabora ¢ obOmactsamu.
OUIbTPHI.



MHorocnolinpie u3o0pakeHus. TekcroBble ciou. Macka cnosi. Kananbl.
CoxpaHnenue BbaeneHHOW oOnactu. IlonroroBka mimocTpauuii s BeO-CalToB.
AHUMUPOBAaHHBIE U300PAKEHUSI.

Bektopnast rpaduka. I[lpumutuBsl. H3MmeHeHue mOpsAIKa SJIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynmuposka. Kpussie. @opmaTel BEKTOPHBIX
pucyHkoB. HMcnionb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHH.

[ IpyHIUMIIBI TOCTPOEHUS U PENAKTUPOBAHMS TPEXMEPHBIX Mojenel. CeTOuHbIe
Mojziend. Marepuanel. MojgenupoBaHue HMCTOYHUKOB OCBemieHus. Kamepsl.
AnnutuBHble TexHOIOrUH (3D-nipunTtepsl). [loHsATHE 0 BUPTYaIbHON peaTbHOCTH U
JIOITIOJTHEHHOM PEaIbHOCTH.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
MHO®OPMATUKE (YTJIVBJIEHHBINM YPOBEHB) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yJabTaThl  OTPAXKAIOT TOTOBHOCTH UM CIIOCOOHOCTH
o0y4arommxcs pPYyKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEU MO3UIUEH
JUYHOCTH, CHUCTEMOM UEHHOCTHBIX OpHUEHTALNM, TO3UTUBHBIX BHYTPEHHHX
yOeXJIEHU, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LIEHHOCTSIM  POCCHICKOTO
00l11eCTBa, PACIIUPEHUE KUZHEHHOTO OMbITA W OMBITA JEATEIBHOCTH B IMPOIECCE
peanu3alu  CpeJCTBAaMU  y4eOHOro TMpeaMeTa OCHOBHBIX  HampaBieHUMN
BOCIIMUTATENBHOUN JESITEbHOCTH.

B pesynaprate wusydenus WHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus y oOydaromierocsi 0yaytr copMupoBaHbl CIEAYIONIUE JTUYHOCTHBIC
pEe3yIbTaTHI:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEH, yBaXKCHHE 3aKOHA
U TPaBOMNOPANIKa, COOJIOJEHHUE OCHOBOMOJATAIONIMX HOPM HH(POPMAIMOHHOTO
npaBa U UHGOPMAIMOHHON OE30MTaCHOCTH;

TOTOBHOCTh TMPOTHUBOCTOATH HWJEOJIOTUU DKCTPEMH3Ma, HaI[MOHAINU3MA,
KceHOOOMHN, JTUCKPUMHUHALIUM TIO COIMAJIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HaCJEIuI0, TOCTHKEeHUsIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTHUSX, TOHUMaHUE 3HAaYEHU UHPOPMATUKH KaK HAyKH
B JKU3HU COBPEMEHHOT'0 OOIIEeCTBRA;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSL:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOUYAs OCTETUKY HAy4YHOTO H
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3JUYHBIC BHUJbI HCKYCCTBA, B TOM YHCIIC
OCHOBAHHOTO Ha MCIIOJIH30BaHUN WH(DPOPMAITMOHHBIX TEXHOJIOTHH;

S) pu3u4ecKoro BOCHUTAHMS:

chOpMHPOBAHHOCTh  3J0pOBOTO M Oe3omacHoro  obOpasza  >KU3HH,
OTBETCTBEHHOT'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO, B TOM YHUCJIE 32 CUET COOTIOACHUS



TpeOOBaHMI  Oe30macHOl  AKCIUlyaTalluu  CPeACTB  MHGOPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HANpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TAKYIO JEATEIBbHOCTD;

uHTEepec K cdepaM MNpoPecCHOHANBHON AESTEIbHOCTU, CBSI3aHHBIM C
WH)OPMATUKOHN, MPOTPAMMHUPOBAHUEM U HH(POPMANUOHHBIMH TEXHOJIOTHIMH,
OCHOBAHHBIMH Ha JOCTIKCHUAX HAyKH WH(OOPMATUKA U HAYIHO-TEXHUYICCKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mnpodeccun u
peann30BbIBaTh COOCTBEHHbBIC KU3HEHHBIC TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HAaHHME TJI00aTBLHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM W IMyTed HuX
pelieHusi, B TOM 4YuClIe C Y4ETOM BO3MOXKHOCTEH  HMHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKHU, JOCTHKEHHUSIM HAayYHO-TEXHUYECKOrO Mporpecca Hu
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIH UHHOPMAIMOHHBIX PECYPCOB,
MH(MOPMAITMOHHBIX TPOIECCOB U HH(MOPMAIIMOHHBIX TEXHOJOTHN B YCIOBUSIX
unppoBoil TpaHchopmanuu MHOTUX cep KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHHME LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYILIECTBISATH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

B nporuecce 10CTUXKEHNS TNYHOCTHBIX PE3YIbTATOB OCBOCHHS POTrPaMMBI 1O
nH(popMaTHKE y OOYyYaIOMIMXCS COBEPIICHCTBYETCS 3MOLMOHAIBHBIM MHTEIIEKT,
npeanojaraimmii copMUPOBaAHHOCTD:

CaMOPETYJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aJalTUPOBATHCA K
HYMOITMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIIOYAIOIIEH CTpeMJIEHUE K JIOCTHKEHHUIO LU U
yCIexy, ONTHUMHU3M, WHUIIMATUBHOCTh, YMEHHUE NEHWCTBOBATh, UCXOAS M3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 MPH OCYIIECTBICHUHM KOMMYHHUKAIIUU, CIOCOOHOCTH K
COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U pa3peiaTh KOH(IUKTHI.



METAINIPEJMETHBIE PE3YJIBTATbBI

B pesynpraTe wu3ydeHUss MHPOPMATHKH Ha YPOBHE CPEAHETO OOIIEro
oOpazoBanusi 'y oOydamomerocs OyayT CcQOPMUPOBAHbI MeETalpeAMETHBIC
pe3yabTaThl, OTPAXXCHHBIE B YHUBEPCAJBbHBIX YU4EOHBIX JCUCTBHUSIX, & UMEHHO —
NIO3HABATEIbHbIE yHUBEpCAJIbHbIE Yy4eOHbIE JEHCTBUSA, KOMMYHHUKATHBHBIC
YHHUBEpCAIIbHBIC y4YeOHbIC NEHCTBHS, PETYJSTHBHBIC YHUBEPCAJIbHBIC Yy4eOHBIC
JICCTBUS, COBMECTHAS JICSITEIHHOCTb.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe [1eiiCTBUS

1) 6a30BbIe JIOTMYECKHE IeHCTBUA:

CaMOCTOSITENNFHO  (OPMYJIMPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccmaTpuBath €€ BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBEHHbI NpPHU3HAK WM OCHOBAaHHUS Uil CpaBHEHMUS,
kiaccudukanuu u 00001IeHS;

OTPENAETATh ILENU JEATEIbHOCTH, 3a/aBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTHKCHHS,

BBISBJISITH 3aKOHOMEPHOCTHU U IPOTUBOPEUNS B PACCMATPUBAEMBIX SIBJICHUSAX;

pa3pabarbiBaTh IUIaH pELIEHHUs NPOOJEeMbl C YYETOM aHaIU3a HUMEIOIIUXCS
MaTepuaIbHBIX U HEeMaTepruaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETLHOCTH;

KOOPAMHHUPOBATH U BBIMOJIHATH paOdOTy B YCIOBUSIX PEAILHOT0, BUPTYaIbHOTO
¥ KOMOWHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HefiCTBUSA:

BJIa/IETh HaBbIKaMU y4eOHO-HUCCIIEI0BATENbCKON U MPOSKTHON e TEIbHOCTH,
HAaBBIKAMHM  pasperieHusi MpoOyieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEUICHHsI MPAKTUUECKUX 33]1a4, TPUMEHEHUIO
Pa3IMYHBIX METOIOB MIO3HAHUS;

OCYIIECTBIATh Pa3NUYHbIC BUABl ACSITEIHHOCTH IO TOIYYCHHIO HOBOTO
3HaHWS, €ro HHTEpIpeTalH, NPeoOpa3OBaHUI0 M MPUMEHEHHIO B Pa3IMYHBIX
yU4EOHBIX CHUTyalUsAX, B TOM YHCIE MPHU CO3/JaHUU YYEOHBIX U COILMAIBbHBIX
IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBILIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KITIOYEBBIMH MTOHATHSIMH H METO/IaMU;

CTaBUTh M (HOpPMyIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTeIbHOU
NESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;



BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3WpOBaTh 3a/auy,
BBIJIBUTATh TUTIOTE3Y €€ PEIIeHNs, HAXOUTh apTyMEHTHI JJIs IOKa3aTeIhCTBA CBOMX
YTBEPXKACHHA, 33]]aBaTh MApaMeTPhl M KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTUYECKHA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OTIBIT;

OCYILIECTBIIATH IEJICHAINIPABICHHBIN MOUCK MEpeHOca CPEACTB U CIOCO00B
JEHCTBUS B MPOPECCHOHANBHYIO CPELLY;

yMETh MEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO U MPAKTHUECKYIO0 00JacTu
KU3ZHEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJCH, TpEjiaraTb OPUTHHAIBHBIE TOIXOJbI M PEIICHUS,
CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

3) pabdora ¢ ungopmanmei:

BJIAJICTh HaBBIKAMU MOJy4YeHUs WHOOPMAIIUU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOATENIHO  OCYIIECTBJIATh  IOWCK,  aHalu3, CHUCTEMaTU3aluilo |
WHTEPIPETANNIO NHHOPMAIINH PA3INIHBIX BUIOB U (hOPM MPEACTABICHUS;

co3daBaTh TEKCTHI B Pa3aUYHBIX ¢dopmarax ¢ ydETOM Ha3HAYCHUS
uHQopMaIUu U IIEJICBOM  ayJIUTOpPUM, BBIOMpas ONTUMAIBHYIO  (QopMy
MPE/ICTABIICHUS U BU3yaJIU3alliy;

OIICHMBATh JIOCTOBEPHOCTD, JISTUTUMHOCTh HH(POpPMAIHH, €€ COOTBETCTBHUE
MIPaBOBBIM M MOPAIBHO-ITHYCCKUM HOPMaM;

UCIIOJIB30BaTh  CPEACTBA  WH(MOPMAITMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a/1a4 ¢ COOMI0ICHUEM TPEOOBAHMI H)PTOHOMUKH, TEXHUKU 0€30MMaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX M AITHYECKUX HOPM, HOPM HWH(OOPMAITMOHHON
0e30IacHOCTH;

BIAJCTh  HAaBBIKAMHM  pAacloO3HaBaHWS W 3aUTHl  WHOOpMaIuH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

1) oO1enme:

OCYIIECTBISATH KOMMYHHUKAIIMK BO BCeX chepax KU3HU;

pacrmo3HaBaTh HeBepOaNbHBIE CpEICTBA OOIIEHHUS, TOHUMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, PACIO3HABATHh MPEINOCHUIKM KOH(JIUKTHBIX CUTyallud |
CMSITYaTh KOH(IUKTHI;

BIaJeTh  pa3IMYHBIMU  croco0amMu  OOIIEHUS W B3aUMOJCHCTBUSA,
apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(MIMKTHBIE CUTYaIUH;



pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHSI C HCMIOJIb30BAaHHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AesITeJIbHOCTD:

MOHMMATh W KMCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATbHOU
padoThI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JIEUCTBUU C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJ0T0 YJICHA KOJUIEKTUBA,

NPUHUMATh I€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh JIEUCTBUS MO HX JOCTHKECHUIO: COCTABJIATH IUIAH JCHUCTBU,
pacnpenensaTh poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXKIATh PpPE3yJbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOET0 BKJIaJa M KaXKI0T0 Y4aCTHUKA KOMAaH bl B OOIININ
pe3yabTarT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE TPOEKTHI, OLEHMBATh UJEHU C TO3UIMUU HOBU3HHI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYIIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUAX, IIPOSIBIISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

1) camoopranuszanms:

CaMOCTOSITETIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBbHOCTh, BBISABIATH
po0JIeMBbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJa4l B 00pa30BaTEIIbHON
JESTENbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISATH IIJIaH PEIICHUS] TPOOIIEMBI C YUETOM UMEOITUXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacHIMPATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHUI;

JieaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrIocoO0CTBOBaTh (HOPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DSPYAHUINH B
pa3HbIX 00JIACTAX 3HAHUN, TIOCTOSHHO TIOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OILIEHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LEIAM;

BJaJeTh HABBIKAMU  MO3HABATENbHOM  pedrekcuu Kak  OCO3HAHHUSA
COBEpUIAEMBIX JEUCTBUM M MBICIUTENBHBIX TMPOLECCOB, HX pE3yJIbTaTOB U



OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyallud, BHIOOpA
BEPHOTO PEIICHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEIICHUS TI0 UX CHIDKEHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIu3€ pe3yJbTaToB
JEATEIIbHOCTH.

3) npuHATHS Ce0H U APYTHUX:

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHalIu3e pe3yJIbTaToB
JEATEIIbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIIMH JIPYTOTo YeIOBEKa.

HPEIMETHBIE PE3YJIbTATDBI

B mnpouecce uzydenus kypca HH(POpPMATUKH YIIIyOJEHHOro YpoBHsS 6 10
Knacce 00ydaromuMucs Oy1yT TOCTUTHYTHI CIEAYIOIINE MPEAMETHBIE PE3YIIbTAThI:

BJIAJCHUE NPEACTABICHUSIMH O POJM MHPOPMALMH M CBA3aHHBIX C HEH
IOPOLECCOB B MPHUPOJE, TEXHUKE M OOLIECTBE, MHOHATUAMU «HMH(DOpMALU»,
«MH(OPMALIMOHHBIN MPOIIECCH, KCUCTEMAY», KKOMIOHEHTBI CUCTEMBI», «CUCTEMHBII
ah ey, «mHDOpMaLIMOHHAS CUCTEMAY, «CUCTEMA YIIPABIICHUS,

BJIAJCHUE METOAaMH IOoUCKa HHpopManuu B ceth HHTepHEeT, yMeHHe
KPUTUYECKU OLIEHUBATh MH(POPMALIMIO, TOITYYEHHYIO U3 ceTu HTepHET;

YMEHHE XapaKTepu30BaTh OOJbIIME JaHHbIE, TPUBOJAUTH IPUMEPHI
UCTOYHUKOB HX TOJY4YEHMs] W  HAlpaBJICHHUs  HWCIOJIb30BaHUS, YMEHHUE
KJIaCCU(PUIIMPOBATh OCHOBHBIE 33Jaud AaHAJIW3a JaHHBIX (MPOTHO3MPOBAHUE,
KJaccuukanus, KJIacTepU3alus, aHanIu3 OTKJIOHEHUN), MOHUMATh
NOCJIEI0BATEIbHOCTD PEILICHUS 3a/1ay aHAJIM3a JaHHBIX: cOOp MEPBUYHBIX JIaHHBIX,
OYUCTKAa M OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TOCTPOEHUE MOJEIH,
npeoOpa3oBaHue JAHHBIX, BU3YAIU3AllHsl TaHHBIX, HUHTEPIPETAIUs Pe3yIbTaToB;

MOHMMAaHHWE OCHOBHBIX MPHUHIMIIOB YCTPOWCTBA W (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHHE HaBbIKaMHU pabOThl C OMEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMU ITPOTPAMMHOT0 0OECIIeUeHUs AJI PEIIeHHs Y4EeOHBIX 3a71a4 M0 BHIOpAHHOM
crienuain3aluu;

HaJIM4KEe MPECTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MuUpe, 0 0a30BbIX MPUHIIUIIAX OPTaHU3ALUU U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3paboTKu M (HYHKIMOHUPOBAHHUS WHTEPHET-
TIPUIIOKEHUM;



MOHUMAaHUE yrpo3 HHGOPMAIIMOHHON 0€30MaCHOCTH, UCII0JIb30BAaHUE METOOB
U CPEACTB MPOTHUBOJICUCTBHUS STUM YIpo3aMm, COOJIOJieHHEe Mep Oe30MacHOCTH,
MPEeIOTBpAIAIONIMX HE3aKOHHOE PACIPOCTPAHEHHE TMEPCOHANBHBIX JaHHBIX,
coOmonenre TpeOOBaHUN TEXHUKH OE30MaCHOCTH M THUTHEHBI MpU paboTe C
KOMIBIOTEPAMHU U JIPYTUMHU KOMIIOHEHTaMU IU(PPOBOro OKPYX EHHUsI, TOHUMAaHUE
MIPABOBBIX OCHOB UCIIOIb30BaHUS KOMIIBIOTEPHBIX MPOrpaMm, 0a3 JaHHBIX U padOThI
B cetu UHTepHeT;

MOHMMAHUE OCHOBHBIX TMPHUHIMIIOB JAUCKPETU3AlUU PA3JIMUYHBIX BUJIOB
uHOpMaIMU, YMEHHUE ONpENesATh WHPOPMAIMOHHBIM O00BEM TEKCTOBBIX,
rpaU4IecKuX M 3BYKOBBIX JaHHBIX MPHU 3aJIaHHBIX TapaMeTpax IUCKPETH3aInH,
YMEHHE ONPENEHATh CPEAHIOI CKOPOCTh MEPEIaun JaHHBIX, OLIEHUBATh U3MEHEHUE
BPEMEHHU TMepefayl TpU HU3MEHEHHH WH(GOPMAIMOHHOTO O0BbEMA JaHHBIX H
XapaKTEPUCTHUK KaHaJa CBA3H;

YMEHUE HCIOIb30BATh MPU PEUICHUH 3a/lay CBOMCTBA MO3UIIMOHHOW 3alUCHU
YHUCEN, AITOPUTMA OCTPOCHHUS 3aMUCU YUCIIA B TO3UIIMOHHOM CUCTEME CUUCIICHUS
C 3aJJaHHBIM OCHOBAaHHMEM M MOCTPOEHHUS YHUCIIA MO CTPOKE, COJAEpKalIeH 3amuch
ATOTO YKCJIA B MO3UIMOHHON CUCTEME CUUCIICHHUS C 38JJAaHHBIM OCHOBAaHUEM, YMEHUE
BBITIOJTHATH apu(MeTHYeCcKue oneparuy B MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

YMEHHE BBIMOJHITh MPEOoOpa30BaHUs JIOTUUYECKUX BBIPAKEHUN, HCIOIB3YS
3aKOHBI aNreOphpl JIOTUKH, YMEHUE CTPOUTH JIOTHYECKOE BBIPAXKECHUE B
JU3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAJIbHBIX (hOpMax IO 3aJlaHHON TaOJuIle
VMCTUHHOCTH, HUCCJIEN0BATh O0OJACTh MCTUHHOCTU BBICKA3bIBaHUS, COAEPIKAIIETO
MepEMEHHbBIE, PelIaTh HECIOKHBIEC JIOTHYECKUE YPABHEHUS U CUCTEMbI YPAaBHEHUMH;

NOHMMaHuE O0a30BBIX aAIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uHdopmaIuu (3anuch YMcesl B MO3UIMOHHOW CHCTEME CUMCIIECHUWS, HAaXOXJECHUE
BCEX MPOCTHIX YUCEN B 33JJaHHOM Jara3oHe, 00paboTka MHOTOPA3PSIAHBIX IEITBIX
YHUCell, aHAJIU3 CUMBOJIBHBIX CTPOK U APYTHUX), AITOPUTMOB MOUCKA U COPTUPOBKH,
YMEHUE ONpPEAeNATh CI0XHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMHupoBaHHE JJIEMEHTOB MAacCHMBa, COpPTUPOBKAa MacCHUBa, IepeOOpHBIC
aJITOPUTMBI, IBOMYHBIA MOUCK) U MPUBOJHUTH MPUMEPHl HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIOKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIQJICHUE YHUBEPCAIBbHBIM SI3bIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O O0a30BBIX THMAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE HCIOJIb30BaTh OCHOBHBIE  YIPaBISIONIUE
KOHCTPYKIIMM, YMEHHE OCYIIECTBISATh AaHadu3 MPEAJIOKEHHOW MPOrpaMMBbI:
OTPENIENIATh PE3YIbTAaThl pabOTHl MPOTPAMMbl TIPU 3aJaHHBIX UCXOJHBIX JTaHHBIX,
ONpENENATh, NPU KAKUX HCXOJHBIX J@HHBIX BO3MOKHO MOJIyYEHHE YKa3aHHbIX
pe3ynbTaTOB, BBIABISTH JIAHHBIE, KOTOPbIE MOTYT MPHUBECTH K OIIMOKEe B padote
porpamMmbl, HOPMYIUPOBATH MPEJIOKEHHUS 10 YIYUIIEHUIO POTPAMMHOTO KOJIa;



YMEHHME CO3/1aBaTb CTPYKTYpUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHl U
JEMOHCTPALlMOHHBIE MATEPHAJIbI C UCIIOJIB30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
IPOrPaMMHBIX CPEJCTB U 00JIAYHBIX CEPBUCOB;

YMEHUE UCIOJb30BaTh AJEKTPOHHbBIE TAOJUIIBI /ISl aHATIN3a, IPEICTABICHUS U
00paOOTKU JaHHBIX (BKJIIOYAsl BBIUKCICHHE CYMMBI, CPEIHETO apu(PMETHUECKOTO,
HauOoONbIIEr0O W HAMMEHBLIET0 3HAUYECHWH, pELICHUE YpaBHEHUU, BBIOOp
ONTUMAJBHOIO  pEIIeHUs, MOoA0Op JMHMM  TpPEHAd, pElIeHue  3ajad
IIPOTHO3UPOBAHUS).

B npouecce u3yueHus Kypca HUHPOPMATHKU YTiyOJ€HHOro ypoBHs 6 11
Kacce 00yJaronMucs OyTyT JOCTUTHYTHI CIAEAYIOIIHNE MPEIMETHBIE Pe3yIbTaThl:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJBI, JOIYCKAKOUIUME OJHO3HAYHOE
JEKOIUPOBaHUE COOOIIeHUH (TpeUuKCHBIE KOABI), HCIOJIb30BATH IMPOCTEHIINE
KOJIbl, KOTOPBbIE MO3BOJISIOT OOHAPYKUBATh U UCIIPABIIATH OIIMOKU IPH Mepenaye
JAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIOIINI HAMMEHBIIYI0O BO3MOXKHYIO CpPEIHIOIO
JUIMHY COOOILEHUsI MPU HU3BECTHOM 4YacTOTE CHUMBOJIOB, MOSCHATH NPUHIUIIBI
paboThI MPOCTHIX AITOPUTMOB CKATHSI TAaHHBIX;

YMEHHE pelllaTh aJrOPUTMUUYECKUE 3ajaud, CBSI3aHHBIE C aHAJIU30M Irpados
(337241 MOCTPOEHUSI ONTHUMAJIBHOTO ITyTH MEKy BepIIMHaMu rpada, ornpeaeeHus
KOJMYECTBA pA3JIMYHBIX NyTed MEXIy BEpIIMHAMU OPUEHTUPOBAHHOIO
alIMKJIMYECKOTro rpada), yMeHue UCroiIb30BaTh AEPEBbs PU aHATU3E U OCTPOSCHUH
KOJIOB U JUIsl IPEACTABIICHUS apU(PMETHUECKUX BBIPAXKEHHUM, NIPU pELICHUH 3a/1a4
MOMCKA U COPTUPOBKH, YMEHUE CTPOUTH JEPEBO UTPHI MO 3aJaHHOMY aJITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIHYIO CTPATETHIO UTPHI;

yMEHUE pa3pabaThiBaTh W pEaJU30BbIBATH B BHJAE NporpamMm 0a3oBbIE
aJITOPUTMBbI, YMEHHUE HCIOJIb30BAaTh B MPOrpPaMMax JAHHbIE PA3IMYHBIX THUIIOB C
y4€TOM OrpaHUYEHHMH Ha JUANa30H MX BO3MOXKHBIX 3HAUYECHWM, IPUMEHATH NPH
pELICHUH 33aJa4 CTPYKTYPhI JaHHBIX (CIIUCKH, CIIOBAPH, CTEKH, OUEPEIU, IEPEBbSA),
UCIIOJIb30BaTh 0a30Bble OMNEpALMM CO CTPYKTYpaMH JaHHBIX, HPUMEHSTh
CTaHJIapPTHBIE U COOCTBEHHBIEC MOAMPOrPAMMBI JIJIs1 00paOOTKH YHCIIOBBIX TaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh TPH pa3padOTKe mporpamMM OHOIHOTEKH
HNOJIMpPOrpaMM, 3HaTh (YHKUHMOHAJIbHbIE BO3MOXXHOCTH HHCTPYMEHTAJIbHBIX
CPEIICTB Cpelibl pa3padOTKH, YMEHHE UCTOIb30BATh CPEJCTBA OTJIAIKU MPOrPaMM B
cpelle MporpaMMUPOBAHMS, YMEHUE TOKYMEHTHUPOBATH MPOTPAMMBI;

yYMEHHE CO371aBaTh B€O-CTPAHHULIBI;

BJIa/ICHE OCHOBHBIMH CBEJCHUSIMU 0 0a3ax JaHHBIX, UX CTPYKTYpE, CpEACTBaxX
co37aHusl U pabOThl C HUMH, YMEHHE HCIIOJIb30BaTh TAOJUYHBIE (PENSILIMOHHBIC)
0a3bl TaHHBIX (COCTABJIATH 3aIPOCHl B 0a3ax AHHBIX, BHIIOJIHATh COPTUPOBKY U
NOUCK 3amuced B 0a3e JAaHHBIX, HAIOJHATH pa3padoTaHHyr0 0a3y AAHHBIX) U
CIPABOYHBIE CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIIBIOTEPHO-MaTEeMaTHUECKUE MOJIEIH JJIs aHAJIH3a
O00BEKTOB U MPOIIECCOB: GOPMYIUPOBATH II€]Tb MOJICITUPOBAHHSI, BHITIOTHITH aHAIH3
PE3yNIbTAaTOB, TMONYYCHHBIX B XOJIe¢ MOJICIMPOBAHUS, OIICHUBATh COOTBETCTBHE
MOJIETI MOJIEIUPYEeMOMY OOBEKTYy WM MPOIECCy, NPEICTaBISITh pPE3yIbTaThl
MOJICTTUPOBAHUS B HArJISITHOM BUJC,

YMEHHE OpraHW30BBIBATh JIMYHOE WH(MOPMAIIMOHHOE TPOCTPAHCTBO C
UCTIONIb30BAaHUEM PA3UYHBIX CPEACTB HHU(PPOBBIX TEXHOJOTHUH, TIOHHUMaHHUE
BO3MOXKHOCTEH LHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, MHPPOBBIX
00pa30BaTENbHBIX CEPBUCOB;

MOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB Pa0OThI, BO3MOKHOCTEH M OTpaHUYCHUS
NPUMEHEHHUS TEXHOJIOTUH MCKYCCTBEHHOT'O WHTEIUIEKTa B Pas3iIMUYHBIX OOJIACTSX,
HaJIMYMe TPEJCTABICHUN O Kpyre pelraeMblX 3aJad MAallMHHOTO OOY4YeHHUs
(pacnio3HaBaHMs, KIAaCCH(PUKAIMU U MPOTHO3UPOBAHUS) HAIHUKE MPEACTABICHHMA
00  WCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJIOTUA B Pa3IAYHBIX
npodeccruoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounvecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrposbnsie IIpakrnyeckue
MPOrpamMmbl Bcero o0pa3oBaTesIbHbIE
padoThI padoTsbI
pecypchbl
Paznea 1. lilndpoBasi rpaMOTHOCTH
11 KommnbroTep - yHuBepcanbHOE YCTPOHCTBO 6 0 0
' 00pabOTKHU TaHHBIX
1.2 [Tporpammuoe obecnieueHme 0 0
1.3 KommbrorepHsie cetn 0 0
1.4 WNudopmannonnas 6€30macHOCTb 0 2
Hroro no paszneny 24
Pa3nea 2. TeopeTruueckue 0CHOBbI HH(POPMATUKH
[IpencraBnenue nHGpoOpMaLUu B
2.1 beAt opvan 19 0 2
KOMIIbIOTEpE
2.2 OcHOBBI aNreOphl JOTUKU 14 0
2.3 Komnbrotepnas apudmerrnka 7 0
Hroro mo pazneny 40
Pa3nea 3. AnropuTmMbl M IPOrpaMMHUpPOBaHHUe
3.1 BBenenne B mporpaMMupoBaHue 16 0 0.5
3.2 BcniomoraTenbHbIE anropuTMBI 0
3.3 YuciieHHbIE METOIBI 0
AAroput™Mbl 00pabOTKH CUMBOJIBHBIX
3.4 P P 5 0 1

MaHHBIX




3.5 AAropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazaeny 44
Paznen 4. UndopmaunoHHbIe TEXHOJTOTHH
4.1 \ O6paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 ‘ AHanu3 JaHHBIX 3
Utoro no pazneny 14
PesepBHoe Bpems 14 0
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTeIbHBIE
padoTshI padoThI
pecypchl
Pa3znea 1. Teoperuueckue 0CHOBBI MH()OPMATHKH
11 WNndopmanus n napopmarioHHse 10 0 55
IIPOIIECCHI
1.2 MopenupoBaHue 8 0 2
Wroro mo paszneny 18
Pa3nea 2. AnropuTmMbl M IPOrpaMMHUpPOBaHHE
2.1 DNEeMEHTBI TEOPUH AJITOPUTMOB 6 0 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 0 10
53 OcCHOBBI 00BEKTHO-OPHUEHTUPOBAHHOTO 16 0 45
IpOTrpaMMUPOBAHUS
Wroro mo paszneny 50
Paznen 3. UndopmaumoHHbIe TEXHOJIOTHHA
31 KoMmnbroTepHO-MaTeMaTnaeckoe 8 0 2
MOJICITUPOBAHHE
3.2 ba3n1 manHbBIX 10 0 4
3.3 Be6-caiiTh 14 0 4
3.4 Komnbsrotepnas rpadpuka 0 3.5
3.5 3D-monenupoBanme 0 3
Uroro mo pazneny 48




PesepBHOE Bpemst

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




HOYPOYHOE IINTAHUPOBAHHUE

HassaHue Ne | Tema ypoka CopepaHue ypoka Kon-Bo
pasgena n\n YPOKOB
Pasgen 1. Undposan rpamoTHOCTb
1 TpeboBaHMA TeXHUKM B6e30NacHOCTU U TUrneHbl Npu | TpeboBaHMA TexHWKM 6e30nacHOCTU M TUrneHol nNpu pabote ¢ 1
pabote C KOMMblOTEPAMM 7 OPYrMMM | KOMMNblOTEPAaMWU U APYTMMW  KOMMOHEHTaMU  UudpoBoro
KOMMNOHEHTaMM LMPPOBOTO OKPYKEHUA OKpYKeHus.
2 MpuYHUMNBI PaboTbl KOMNBIOTEPOB M KOMMbIOTEPHBLIX  MPUHUMNBLI PaboTbl KOMMNBIOTEPOB M KOMMbIOTEPHbIX cuctem. | 1
cucTem ApxuTektypa ¢oH HelimaHa. MapBapacKasa apxmTekTypa.
3 O6meH AaHHbIMM € NOMOLLbIO WKWH. KoHTponnepbl | ObMeH AaHHBIMM C NOMOLLLHO LWKH. KoHTponnepbl BHewHux 1
BHELHMX YCTPOMCTB YCTPOMCTB
4 ABTOMaTUYECKOE BbINO/IHEHMWE nporpammbl | ABTOMaTU4YECKOe BbINOJHEHME NPOrPaMMbl MPOLECCOPOM. 1
npoueccopom
5 OnepaTMBHaA, NOCTOAHHaA W AoaroBpemeHHas OnepaTMBHaA, NOCTOAHHAA W AONTOBPeMeHHada namaAtb. ObmeH | 1
namaTb. KOHTponnepbl  BHEWHWX  YCTPOWCTB. AAHHBIMW C MOMOLLBIO WWH. KOHTpOANepbl BHELWHWX YCTPOWCTB.
Mpamoi goctyn K namaTm Mpamoit 4ocTyn K NamMATK.
6 CoBpemeHHble KOMMbIOTEPHbIE TEXHO0TMMU OCHOBHble TEHAEHLMWU PA3BUTUA KOMMbIOTEPHbIX TeXHOAOrMi. | 1

MapannenbHble BbluMCAEHUA. MHOrONPOLECCOPHbIE CUCTEMBI.
CynepkomnbloTepbl. PacnpeaenéHHble BbIYMCAUTENbHbIE CUCTEMBI
n obpaboTka 6GonblwKx AaHHbIX. MobuabHble UMdpOBbIE
yCcTpoMCTBA M MX pPOAb B KOMMYHUKauMAX. BcTpoeHHble




obnactu nporpammHoro obecneyeHus u AaHHbIX

KOMMblOTepbl. MMUWKpPOKOHTpOANEPSI. Pob60oTM3MpoBaHHbIE
npou3BoACTBa
7 MporpammHoe obecneyeHune KomnbloTepos, | MporpammHoe obecnevyeHMe KOMMbIOTEPOB M KOMMbIOTEPHbIX
KOMMNbIOTEPHbIX CUCTEM U MOBU/IbHbIX YCTPOMCTB cucTem. Buapbl nporpammHoro obecneyeHuss U UX HasHayeHwue.
OcobeHHoCTH nporpammHoro  obecneyeHus MOBUbHbIX
ycTpoliicTs. MNapannenbHoe NporpammmpoBaHme.
8 CucrtemHoe nporpamMmmHoe obecneyeHne. CuctemHoe nporpammHoe  obecneyeHune. OnepaumoHHble
OnepaunoHHble CUCTEMbI CUCTEMBI.
9 Ytnuautbl. [Opaisepbl ycTpoicTts. MapannensHoe = YTUAUTLI. [Lpaiisepbl YCTPOWCTB. MapannenbHoe
NporpamMmmmpoBaHue nporpaMmmMmmnpoBaHune
10 | UHCTannaums u  LenHCTanAAuMA nporpammHoro | MHCTannaumsa M geumHcTannauma nporpammHoro obecneyeHuns
obecneyeHus
11  ®dannosble cuctembl. MpuHUMNBLI pasmelteHns n | Pairnosble cucTtembl. MPUHUMMBI pPasMeLLeHNa U MMeHOBaHUA
MMeHOBaHUA $anioB B JONTOBPEMEHHON MamaTU. ¢GannoB B [OArOBpeMeHHON namAtu. LWabnoHbl gnsa onucaHus
LWabnoHbl gns onucaHus rpynn ¢aiinos rpynn ¢aiinos
12 | 3akoHopgatenbctBOo Poccuiickon @Pepepaumm B | 3aKoHogatenbcTBo  Poccuitickoit depgepaumm B obnactu

nporpammHoro obecneyeHus. nMLI,eH3I/IPOBaHVIe nporpammHoro

uMPpoBbIX
nporpammHoe obecnevyeHue.

obecneyeHna wu pecypcos. [lponpuetapHoe U

csobogHoe Kommepueckoe w
HEeKoMMepYecKoe MCNo/Ib30BaHME NPorpaMmHoro obecnedyeHus u
umdpoBbIX
3aKoHoaaTenbcTBOM Poccuiickon Pepepaunn 3a HenpaBomepHoe

undpoBbIX

pecypcos. OTBETCTBEHHOCTD, YCTaHaB/1IMBaeMan

ncnoab3oBaHKe nNpPoOrpammHoOro obecneyeHuss wu

pecypcos.




13 | MpUHUMNbI NOCTPOEHMA M annapaTHble KOMNOHEHTbI | MpUHLMNBI NOCTPOEHMUA 7 annapartHble KOMMOHEHTbI
KOMNbOTEPHbIX ceTei. CeTeBble NPOTOKO/bI KOMMNbIOTEPHBbIX ceTei. CeTeBble NPOTOKObI.

14 | CeTb UHTepHeT Cetb UHTepHeT. Agpecauma B cetu MHTepHeT. [poTOKOAbI CTeKa

TCP/IP. CucTema AOMEHHbIX UMEH.

15 | PaspgeneHue IP-ceTn Ha NoAceTU ¢ NOMOLLbIO MacoK | PasgeneHune IP-ceTM Ha NoAceT C MOMOLLbIO MacoKk noaceTen.
noacerem

16  CeTeBOoe afAMUHUCTPUPOBAHUE CeteBOe agMUHUCTPUpOBaHMe. [onyyeHWe OaHHbIX O CETEBbIX

HacTpoMKax KomnbloTepa. MpoBepKa HaNNYMA CBA3M C Y3/10M CETU.
OnpegeneHve mapLipyTa ABUXKEHUA NAKETOB.

17  Buapl peatenbHoctn B cet UHTepHeT. Cepsucol | Buabl aeatenbHoctn B cetn WHTepHeT. Cepsucbl UHTepHeTa.
NHTepHeTa. locypapcTBeHHbIE 3/1IeKTPOHHble | [eonHPOPMaLIMOHHbIE cUCTEMbI. [€0/I0KALMOHHbIE  CEePBUCHI
CEepPBUCHI N YCAYTH peanbHOro BpeMeHW (Hanpumep, JloKauMa  MOBUbHbIX

TenedoHoOB, onpeaeneHue 3arpyKeHHOCTM aBToMarucrpanen),
WHTEpHeT-Toprosns, OpoHMpOBaHWME OWNETOB U TFOCTUHUL,.
[ocynapcTBEHHbIE 3N1EKTPOHHbIE cepBUCbl U ycayrn. CoumanbHble
CeTu — opraHM3aums KONJEKTUBHOIO B3aMMOENCTBUA U obmeHa
OaHHbiMK.  CeTeBOW  3TUKET: npasuaa  noBefeHus B
KnbepnpoctpaHctee. [pobnema NOAJIMHHOCTM  MOYYEHHOM
nHbopmaumnun. OTKpbITble 06pasoBaTenbHble pecypchbi.

18 | UHpopmaLmoHHasa be3onacHOCTb TexHOreHHble M  3KOHOMMYECKMEe  Yrpo3bl, CBA3AHHble C

NCNo/ib30BaHNEM MHPOPMALNOHHO-KOMMYHUKALLMOHHbIX
TexHonoruii. O6wme npobnembl 3aWMTbl  MHOOPMALUKM U

nHbopmaumoHHom 6esonacHocTn. CpeacTBa 3aLMTbl MHGOPMaLUK
B KOMMbIOTEPAX, KOMMbIOTEPHbIX CETAX M aBTOMAaTU3MPOBAHHbIX
obecneyeHune

umdposan

MHPOPMALMOHHbIX cucTemax. MpaBoBoe

MHbOpPMAUMOHHOW  6e30MacHOCTU.  DNIeKTPOHHasn




noanuce, cepTMdMUMpPOBAHHbIE CanTbl 7 OOKYMEHTbI.
MpefoTBpalleHne HECaHKLMOHUPOBAHHOIO A0CTYyNna K JIMYHOM
KOHOMAEHUMANBbHOM nHbopmaumuy, XpaHALwenca Ha
nepcoHasibHOM KOMMNbIOTEPE, MOOU/IbHbIX YCTPONCTBAX.
19 | BpepoHocHoe nporpammHoe obecnedeHne U BpenoHocHoe nporpammHoe obecneyveHne n cnocobbl 60pbbbI C
meToabl 60pbbbl C HUM HUM. AHTUBMPYCHbIE NPOrPaMMbI.
20 | MMpakTuueckas pabota no Teme "AHTUBUPYCHble | BpegoHocHoe nporpammHoe obecrneyeHne n cnocobbl 6opbObI €
nporpammsl" HUM. AHTUBMPYCHbIE NPOrpammbl.
21 | OpraHusauma AWYHOro apxuBa WHbopmaumun. | OpraHusauma AMYHOrO  apxuBa MHPopmaumu. PesepBHoe
PesepBHoe KonuposaHue. [laponbHas 3awuTa KonuposaHue. MaposibHas 3almTa apxuBea.
apxuBa
22 WwndposaHMe AaHHbIX WndposaHme paaHHbIX. CUMMETPUYHbIE M HECUMMETPUYHbIE
wudpbl. Wndpel npoctot 3ameHbl. Wnop Uesapa. LWudp
BukeHepa.
23 | Anroputm wudposaHma RSA. CteraHorpadums Anroputm wneposaHua RSA. CteraHorpadua.
24 MpakTnyeckaa pabota no Teme " LWudposanue | LUndposaHme aaHHbIX
AaHHbIX "
Pasgen 2. TeopeTnyeckne ocHOBbI MHPOPMATUKM
25  UHbopmauus, OaHHble " 3HaHuA.  WHPopmauma, gaHHble U 3HaHMA. MHPOPMaLMOHHbIE NpoLecchl B
NHbOopMaLmMoHHbIe NpoLeccbl B NpUpoae, TEXHUKE | NpUpoae, TEXHUKE U obLiecTBe.
n obuectee
26  HenpepbiBHblE M AUCKPETHbIE BEIMYNHDBI U CUTHANbI. | HenpepbiBHble WM OAUCKPETHble  BEJIMYMHbI M CUTHa”bI.
Heobxoammoctb  AnckpeTM3aumm UHPopmauun, HeobxoammocTtb ANCKpeTU3aumum MHbopmMmaLmn,




npeaHasHayeHHOMW A/ XpaHeHusa, nepegayv u

06paboTKM B UMD pPOBLIX CUCTEMAX

npeaHasHayeHHOMW [Aas XpaHeHuna, nepegaym U obpaboTkm B
UMPOBbLIX CUCTEMAX.

27  [Bown4yHoe KogupoBsaHue. PaBHOMepHbIe n  [BounyHoe KognpoBaHue. PaBHOMeEpPHbIE N HEPAaBHOMEpPHbIE KoAbl.
HepaBHOMepHbIe KoApbl. JdekoanpoBaHue [leKoguMpoBaHMe  COOOLWEHMW,  3aMMCaHHbIX C  MOMOLLbBLO
coobeHni, 3aMMCaHHbIX c NOMOLLBIO  HEepaBHOMEPHbIX KOA4OB.

HepaBHOMEPHbIX KOA40B

28 | Ycnosue daHo. MNMoctpoeHue ogHo3Ha4yHo = Ycnosue ®PaHo. MNocTpoeHMe 04HO3HAUYHO AEKOANPYEMbIX KOA0B C
AeKoampyeMblX KOAOB C NMomolbto gepesa. pad  nomowbio gepesa. pad An.A. Mapkosa.

An. A. MapkoBa

29 | EQMHMUbBI M3MEpeHMA KoamyectBa MHOopmaumn. EauHMUbI M3MepeHusa KoaudectBa WMHbopmMaumun. AndasBuTHbIN
AndaBUTHbIM NOAXO4 K OLEHKE KOAMYEeCTBa MOAXOL K OL,EHKe KoanyecTsa MHGOpMaLUum.

MHPopmaLmn
30 | Cucrembl cuncneHmA Cuctembl cumcneHuns. PasBépHyTas 3anunch LesbiX U APOBHbIX Yymcen
B MNO3MLUUOHHOM CUCTEME CYUCIEHUA.
31 | MNepeBoa uymMcen uU3 ogHOW CUCTEMbI cumcieHnAa B CBOMCTBA MNO3MUMOHHOM 3aMMCU 4YMCAa: Koaudectso uuodp B
Apyryto 3anmcy, NPU3HAK AOe/IMMOCTM 4YMCala Ha OCHOBAHME CUCTEMDI
cyncneHua. Anroputm nepeBoga LUEoro uucna w3 P-uyHowm
CUCTEMbBI  CYUCNEHUA B  [ECATUYHYIO. ANroputm nepesosa
KOHeYHOW P-nyHOM Apobu B AecATUUHYO. Anroputm nepesoja
LEeNoro uYnmcna us AecATUYHOM CUCTeMbl CYMC/ieHMA B P-myHyio.
MNepeBoa KOHEYHOW AECATUUYHOM APOo6U B P-UuHyto.
32 | [Bown4yHaa, BOCbMEpUYHaAA M LWeCcTHaguaTepuyHaa | [ BOMYHAA, BOCbMepMYHad W LWeCTHaguaTepuyHaa CUCTeMbl

CNCTEMDI CHUCNEHUA, CBA3b MEXAY HUMU

CHNCNEeHUA, CBA3b mexXay HUMmn.




33  [BOWM4YHaA, BOCbMEpPUYHAA M WecTHaguatepuyHaa = [JBOMYHAA, BOCbMEpPMYHAA W LWecTHaguaTtepuyHaa cucTembl
CUCTEMbI CYUCNEHUSA, CBA3b MEXAY HUMU CUMCNEHUA, CBA3b MEXAY HUMWN.
34  [1BOWMYHaA, BOCbMEPUYHAA M WecTHaguatepuyHaa [lBOMYHaA, BOCbMeEpPMYHAA W LWecTHajuaTepuyHaa CUcTembl
CUCTEMbI CYUCNEHUSA, CBA3b MEXAY HUMU CUMCNEHUA, CBA3b MEXAY HUMWN.
35 | ApudmeTtmyecknme onepauuM B MNO3ULMOHHBLIX = ApudmeTnyeckue onepauum B NO3ULMOHHbBIX CUCTEMAX CYMCAEHMUA
CUCTEMAX CYUC/IEHUA
36 @ TpouyHaa ypaBHOBeLlEeHHaA CUCTEMA CUMCIEHUA TpounyHana ypaBHOBeLIEeHHaa CUCTEMA CYUCNEHMA
37  [BOWYHO-AECATMYHAA CUCTEMA CYMCNEHUA [BONYHO-gecATUYHAA cMCTeMA CYHUCIEHMA
38 | KogupoBaHue TEKCTOB KoampoBaHue TeKkctoB. Koauposka ASCIl. OpgHobaliTHble
Koamposku. Ctanaapt UNICODE. Koguposka UTF-8. OnpegeneHune
MHPOPMALNOHHOTO 06BEMA TEKCTOBbIX COOBLLEHWIA.

39  PacTpoBoe KoampoBaHue N306parkeHni KogupoBaHue nsobparkeHunit. OueHka MHGopmaLmMoHHOro 06béMa
rpaduyecknx AaHHbIX MPUM 33aLaHHLIX paspelweHnun u rnybuHe
KOOVPOBAHUA LiBETA.

40 | MNpaKtnyeckas paboTta no Teme "[Auckpetmsauma | [ucKpeTmsauma rpadpuyeckoit HGopmaumn
rpaduyeckoi nHbopmaumn"

41 | UeTtoBble mopenn. BeKTopHOe KoauposaHue. | LiBeTtoBble mogenn. BekTopHoe KoampoBaHue. dopmaTbl
dopmaTbl daiinos. TpéxmepHasn rpaduKa. | rpadpuyecknux ¢amnos. TpéxmepHaa rpaduka. PpaKTanbHasA
®pakTanbHan rpadumka rpaduka.

42 | KogupoBaHue 3ByKa. OueHKa MHbOpmaumoHHoro | KoaupoBaHue 3ByKa. OueHKa WHPOPMAUMOHHOrO 0b6béma

06BbEMa 3BYKOBbIX OaHHbIX NMPW 3a4aHHbIX 4acToTe
ANCKPETU3aLnn U paspaaHOCTU KOANPOBAHUA

3BYKOBbIX AdHHbIX MPW 3a4daHHbIX 4aCTtoTe AOUCKpeTusaunm u
pPa3spAAHOCTU KOANPOBAHUA.




43  MMpaKtuyeckasa pabota no Teme "[Auckpetmsaumsa | JMCKpeTusauma 3B8yKOBOM MHOPMALUM
3BYKOBOW MHbOpmaLmn"

44 | OcHOBbl anrebpbl NOTMKK Anrebpa noruku. MNoHATME BbICKA3biBaHMA. BbiCKa3biBaTeNbHbIE

dopmbl (NpeaunkaTbl). KBaHTOPbI CyLLECTBOBAHUA U BCEOBLLHOCTH.
JNlornyeckue onepaumn.

45 | Jlornyeckume onepauunm. Tabanubl UCTUHHOCTH Nornyeckume onepaumun. Tabaumubl UCTUHHOCTU

46 | lornyeckne BblpaxkeHua. Jlornyeckne Ttoxaectsa. Jlornyeckue BbiparkeHus. Jlornyeckme Toxaectsa. [lokasatenbCTso
[loKa3aTenbCTBO SIOFMYECKMX TOXKAECTB C MOMOLLbIO | JIOTMYECKMX TOXAECTB C NomMowplo  Tabauy,  UCTUHHOCTW.
TabanL, NCTUHHOCTH Jlornyeckme onepaumun v onepaumm Hag MHOXKECTBaMMU.

47 | MNpaKktnyeckas pabota no teme «[lloctpoeHne wu | MocTpoeHne W aHanuM3 Tabauy, WCTUHHOCTM B  TabAuMyHOM
aHann3  Tabauy  UCTMHHOCTM B TabauyHOM | mpoueccope
npoueccope»

48 | Jlornyeckne onepaumm M onepaumm  Hag  JlorMyeckue onepauum 1 onepaLmn Hag MHOXeCTBaMu
MHOXeCcTBamm

49 | Jlornyeckne onepaumm M onepaumMm  Hag  JlorMyeckue onepauum 1 onepaLmmn Hag MHOXKeCTBaMu
MHOecTBaMu

50 | 3akoHbl  anrebpbl  NIOMMKWU.  DKBMBAsJEHTHble | 3aKOHblI anrebpbl /NOrMKWU. IDKBMBa/NEHTHble NpeobpasoBaHuA
NpeobpasoBaHNUSA IOTMYECKUX BbIPAXKEHW JIOFMYECKUX BbIpaXKeHU.

51  Jlornyeckue ypaBHEHUA U CUCTEMbI YPAaBHEHWUN JNlornyeckume ypaBHEHUA U CUCTEMbI YPaBHEHWUIA.

52 | Jlornyeckne @ yHKUMN. 3aBUCUMMOCTb KoamyecTBa | Jlormyeckme @yHKUMKU. 3aBUCMMOCTb KOJMYECTBa BO3MOMKHbIX

BO3MOMHbIX J1OTUYECKUX d)YHKLLMl)'I OT KOJZin4ecTBa

APrymeHTOoB. MonHble CncTtembl Norn4yecKkux

dYyHKUMM

nornyecknx QyHKUMIA OT KoJiMyecTBa aprymeHToB. [lo/Hble

CUCTEMbI 1OTUYECKUX QYHKLUMNA.




53 | KaHOHMYeckne ¢opmMbl NOrMYECKUX BblpaxKeHUi. | KaHoHWYeckne ¢Gopmbl NOrMYEeCcKMX BblpaxeHuin. CoBeplueHHble
CoBepLleHHble AN3BIOHKTUBHbBIE U KOHBIOHKTUBHbIE = AN3bIOHKTMBHbIE W KOHDBIOHKTUBHbIE HOPMasbHble GOpMbI,
HOopMasibHble GOPMbl, aNTOPUTMbl MX NOCTPOEHMA = ANFOPUTMbI UX MOCTPOEHUA NO Tabanue UCTUHHOCTW.
no Tabauue NCTUHHOCTU

54 | Jlornyeckue anemeHTbl B COCTaBe KOMMbIOTEPA Jlornyeckume anemeHTbl B COCTaBe KOMMbIOTEPA.

55 | Tpurrep. Cymmatop. MHOropaspsagHbli cymmaTop Tpurrep. Cymmatop. MHoropaspsagHblin cymmaTop.

56 | [ocTpoeHWe cxem Ha JIOTMYECKUX 3nemMeHTax. | [ocTpoeHne cxem Ha JIOTMYECKMX 3/71eMeHTax Mno 33afaHHOMY
3anMcb NOMMYECKOro BbIPAXKEHMA MO JIOTMYECKON | IOTMYECKOMY BbIPAXKEHMIO. 3aMMCb NOTMYECKOrO BbIPAXKEHUA Mo
cxeme JIOrMYeCcKo cxeme..

57 | MuKpocxembl M TEXHONOTUA UX NPOU3BOACTBA MuKpocxembl 1 TEXHONOTUA UX MPON3BOACTBA

58 | lpeacTtaBneHne  uenbix  4ucen B namAatm | lNpeactaBneHne uUenblX 4Yucen B NAMATM  KOMMbOTepa.
KomnbtoTepa. OrpaHMY4eHHOCTb AnanasoHa yucen OrpaHUYEHHOCTb AMAana3oHa Yncen Npu OrpaHUYeHUM Koan4ecTea
npu OrpaHUYeHumn KO/IM4ecTBa pa3pAnoB.  pa3pAagos. NepenosiHeHWe pa3pALHOM CETKU
MepenonHeHMe pa3psagHON CETKM

59  be33HaKoBble M 3HaKOBble AaHHble. 3HaKOBbIN OUT. | be33HaKkoBble M 3HaKoBble AaHHble. 3HAKOBbI 6UT. [BOUYHbIV
[BOWYHBIN AONONHUTENBHBINA KOA OTPULATENbHbIX = AOMNONHUTENbHbIA KOA OTPULLATENbHbIX YMCEN
uncen

60 MobutoBble noruyeckne onepauuu. Jlormyeckuin, = Mobutosble JNlornyeckue onepauuu. Nornyeckun,
apUPMeTUYECKUI U LIUKJINYECKUIA CABUTU APUDIMETUYECKUI N LIUKINYECKUIA CABUTU

61 LWwudposaHme c nomowblo nobuToBoi onepaumn | LLndposaHme ¢ nomolblo NOOBUTOBOM ONepaLmu «UCKtoYatoLLee
«ncknovatowee N1N» Un»

62 | [lpepcTtaBneHue M XxpaHeHMEe B NamMATM KOMNbloTepa | lMpeacTtaBneHne BeLeCTBEHHbIX Yucesn B NamATU KOMMblOTepa.

BelleCTBeHHbIX Yncen

3HavyalLana YacTb U nopAAoOK 4ncna




63

64

BbinosHeHWe  onepauMn € BeLLeCTBEHHbIMU

Yncnamm, HakonneHume owmnbokK NpPn BblHNCNEHNAX

MpakTMyeckaa pabota no Teme «M3yuyeHue

nopaspaaHOro MalIMHHOINO NPeacTaB/eHUs Uenblx
N BELLLECTBEHHbIX YNCEN»

[mnana3oH 3Ha4YeHW Bel,ecTBEHHbIX Yncen. Mpobaembl XxpaHeHUA
BELLECTBEHHbIX YMCEN, CBA3aHHble C OrpaHMYEHUEM KOAMYECTBA
pa3pagoB. BbinosHeHWe onepaunin ¢ BELECTBEHHBIMW YMCAaMM,
HaKonaeHne oWnBOK NPU BblMUCAEHUSAX.

Msyqume nopaspAaHOro MmalMHHOro npencraBneHnAa uenbiX U
BelleCTBeHHbIX Yncen

Pasaen 3. AlropuTmbl M NPOrpamMmmmpoBaHme

65 | AHanus anroputmos OnpepeneHve BO3MOMKHbIX pPe3yabTaToB PaboTbl MPOCTEMLLMX
ANTOPUTMOB YMPABAEHUA WCMOAHUTENAMM U BbIYUC/IUTENBHbIX
anroputmos. OnpegeneHne WCXOAHbIX AOaHHbIX, MNPU KOTOPbIX
ANrOPUTM MOMKET AaTb Tpebyemblii pesyibTar.
66 | JTanbl  peweHWA  33d4a4  Ha  KOMMbioTepe. 3Tanbl pelweHWA 3aJay Ha KomnbkoTepe. WHCTPYyMeHTanbHble
UHCTpymeHTanbHble cpeAacTtsa: TPAHCAATOP, | CPeACTBa: TPAHC/AATOP, OTAAAYUMK, NPOOUINPOBLLUK.
OTNIAaZAUMNK, NPOPUNNPOBLLMK

67 | Cpema nporpammupoBaHua. Komnunauma wn  Komnunaauma W MHTepnpeTauua nporpamm. BupTyanbHble
WHTepnpeTaums Nnporpamm. BUpTyanbHblie MalMHbL.  MallMHbl. MHTerpupoBaHHas cpeaa paspaboTku.
WHTerpnposaHHan cpena paspaboTku

68 | MeTtoabl 0OThagKn Nporpamm MeToapl oTnagku nporpamm. Mcnonb3osaHMe TPAaCCUPOBOYUHbLIX
Tabnvy.  OTnagoyHbi  BbiBOA.  [MowaroBoe  BbIMOJHEHUE
nporpammeol. TOYKM OCTaHOBA. MPOCMOTP 3HAYEHUI NEePEMEHHbIX.
A3bIK NporpammupoBaHua (Python, Java, C++, C#).

69 | Tunbl NnepemeHHbIX B A3blKe NPOrpaMMmnpPOBaHUSA Tunbl AaHHbIX: UeNoYUCNEeHHble, BelLeCTBEHHble, CMMBO/bHbIE,

norn4yeckue.




70 | ObpaboTKa uenbix yncen ObpaboTKa Lenbix Yyncen
71 | O6paboTKa BelLeCTBEHHbIX YACEN 0O6paboTKa BeLLeCTBEHHbIX YMCen
72 | CnyyaiHble 1 nceBaoc/ay4aiHble ymcna Cny4aliHble 1 nceBaocCayYaliHble uncna
73 | BetBneHwuA. CnoXKHble yCcnosma BeTtsneHunAa. CnoxHble ycnosmaA
74 | Uuknbl c ycnosmnem Lnknbl c ycnosnem
75 | Uuknbl no nepemeHHoM. B3aummosameHaemocTb | LlMKnbl no nepemeHHOM. B3anmo3sameHAEMOCTb pa3/IMyHbIX BUA0B
pa3IMYHbIX BUA0B LIMKI0B unknoB.  WHBapmaHT  umkna.  CoctaBneHne  UMKAA €
NCNONb30BaHUEM 3apaHee onpeaenéHHOro MHBapuaHTa LUKAa.
76  Ob6paboTKa HaTypanbHbIX YNCEN C UCMOb30BAaHMEM | ANropuUTMbl 0BPabOTKM HATypasibHbIX 4MCeN, 3anUCaHHbIX B
LMKI0B NO3ULMOHHBIX CUCTEMAX CYMCIEHUSA: pa3bueHMe 3anmcK Yncaa Ha
oTAesbHble LUPPbI, HAXOXKAEHNE CYMMbl U NPOU3BEAEHUA LUdP,
HaxoXKAEeHNe MaKCUManbHOM (MUMHUMaNbHOM) UNdpbI.
77 | HaxoxpeHue Bcex NPOCTbIX YMcen B 3agaHHOM @ HaxoxaeHune Bcex MPOCTbiX 4Mcen B 3343aHHOM AManasoHe.
AvanasoHe [lpakTuyeckaa pabota no Teme | PeweHue 3334 metogom nepebopa
«PeweHune 3agay metogom nepebopa»
78 | UHBapwmaHT uukna UHBapMaHT umKna
79 | [LlOKyMeHTMpOBaHWE Nporpamm JoKymeHTUpoBaHMe nporpamm. Micnonb3oBaHMe KOMMEHTapUEB.
MoaroToBKa OMMCAHWA  MNpPOrpamMmbl UM MHCTPYKUMKM  AnA
nosib3oBarTens.
80 | 06paboTka AaHHbIX, XpaHALLMXCA B Palinax O6paboTKka AaHHbIX, XpaHsawmxca B ¢aknax. TeKcToBble WU

OBouYHble  dalinbl. dalinoBble  nepemeHHble  (daitnosble

yKasartenu). YteHue 13 daiina. 3anucb B daiin.




81 | PasbueHune 3a4a4mM Ha noas3agadum PasbueHune 3a4a4m Ha nog3agaum

82 | Wcnonb3oBaHMe cTaHZapTHOW 6GMBAMOTEKU s3blka = Mcnonb3oBaHue CTaHAapTHOM 61banoTekm A3blKa
nporpammupoBaHua. [loaknoveHne 6GUbBAMOTEK = nporpammupoBaHua. lNoakntoveHne 61MbAMOTEK NOAMPOrpaMm
noAnporpamm CTOPOHHMX Npou3BoaUTENE CTOPOHHMX npoussoauTene. MoaynbHbIA NPUHLMM NOCTPOEHUS

nporpamm.

83 | MNoagnporpammbl (NpoLeaypbl U GyHKLMM) PaszbueHue 3agaun Ha noasagaun. NMoanporpammbl (Npoueaypbl 1

dYHKLMN).

84 | Mopgnporpammbl (NpoLeaypbl U GyHKLMMU) PaszbueHue 3agaun Ha noasagaun. NMoanporpammsl (Npoueaypbl 1

dYHKUMN).

85 | MNpaKtnyeckasa pabota no Teme "Pa3spaboTka | HaxoxpeHwe BCex NPOCTbIX 4YMcen B 334aHHOM AManasoHe.
nognporpamm" MpeacTtaBneHne yncna B Buae Habopa NPOCTbIX COMHOMKUTENEN.

ANropuT™m 6bICTPOro BO3BEAEHMA B CTEMNEHD.

86 | Pekypcua. PeKkypcuBHble 06beKTbl (dpakTanbl). | Pekypcua. PekypcuBHble 00beKTbl (ppaKTanbl). PeKkypcuBHble
PekypcuBHbie npoueaypbl " byHKUMK. | npoueaypbl U yHKUMKU. Ucnonb3oBaHMe cTeKka 414 OpraHM3aumnm
Ucnonb3oBaHue CTeKa ana OpraHu3aLmMmn | peKypCcUBHbIX BbI30OBOB.

PEKYPCUBHBIX BbI3OBOB
87 | MNpaKTuuyeckas pabota no Teme "PeKypcuBHble | Pekypcua. PekypcuBHble 06beKTbl (ppaKTanbl). PekypcuBHbIe
nognporpammol" npouenypbl U GyHKUMN. Nicnonb3oBaHWe CTeKA ANA OpraHM3auum
PEeKypPCUBHbIX BbI3OBOB.
88 | MoaynbHbIV NPUHLMMN NOCTPOEHMA MPOrpamm MoZaynbHbI NPUHLMN NOCTPOEHMA NPOrPaMm
89 | YucneHHble meToAbl YucneHHble meToabl. TOYHOE M NPUBAUKEHHOE pelleHMsa 3a4auun.

YucneHHble MeToabl peleHus ypaBHeHWl: meTon nepebopa,
MeToZ, NONOBUHHOrO AeneHus. MpubanKEHHoe BbluMCAEHNE ANUH




KpWBbIX. BbluncneHne naowanen ¢puryp ¢ NOMOLLbIO YUCAEHHbIX
MeToA0B (MeToa, NPAMOYroNbHUKOB, MeToA TpaneLumii).

90 | lMpaKtuyeckas pabota no Teme «4YucneHHoe YucneHHoe pelleHue ypaBHEHUM
peleHmne ypaBHEHNA»

91 | WUcnonb3oBaHue ANCKpeTU3aumum B  MoucK Makcumyma (MUHUMYMA) GYHKUMM OOHON NepeMeHHOM
BbIYMCUTENIbHBIX 334a4ax METOA0M MOJIOBUHHOTO AENEHUA.

92 | MNpaKtnyeckasa pabota no Teme «MpubankéHHoe | MpPUBANMKEHHOE BblUMCIEHME ANMH KPUBBIX M Naowaaen ouryp
BblYMC/IEHME AJIMH KPUBbIX U Naowagnen puryp»

93 | MNpaKtnyeckas pabota no teme «MoncK makcumyma | Mouck makcumyma (MMHUMYMA) GyHKUUK
(MMHUMYMA) DYHKUUU»

94 | O6paboTka CUMBOMbHbLIX AaHHbIX. Anroputmbl | O6paboTKa CMMBOJIbHbBIX OAHHbIX. BCTpoeHHble ¢YHKLMKU A3bIKa
06paboTKK CUMBOJIbHbIX CTPOK: NnoAcYET | MPOrpaMmMpoBaHMA  ana  0bpaboTKM  CMMBOJIbHbBIX  CTPOK.
KOZIMYEeCTBa NOABIEHNIM CUMBONA B CTPOKE ANropuTMbl 06PabOTKM CUMBOJIbHBIX CTPOK: MOACYET KOAMYECTBA

NosiBIEHNN CUMBOJIA B CTPOKE.

95 | Anroputmbl  06paboTKM  CMMBOJIbHBIX  CTPOK: | OBpaboTKa CMMBOJIbHBIX AaHHbIX. BCTpoeHHble YHKLMM A3bIKa
pa3bueHne CTPOKM Ha cnoBa No NpPoGenbHbIM | MPOrPaMMMPOBAHMA  AnA  06PabOTKM  CMMBOJIbHBIX  CTPOK.
CUMBOIaM AnroputMbl 06paboTKM CUMBOJIbHbBIX CTPOK: pa3bueHne CTPOKM Ha

cNoBa MO NpPobenbHbIM CUMMBOIAM, MOUCK MOACTPOKU BHYTPM
OAHHOW CTPOKMU.
96 | Anroputmbl 06paboTKM CUMBONBLHBIX CTPOK: Nouck | O6paboTKa CMMBO/IbHbBIX AaHHbIX. BcTpoeHHble ¢QyHKLMM sA3blKa

noACTPOKKU  BHYTPU I,CI,aHHOl\/‘i CTPOKHK, 3aMeHa

HallgeHHOM NOACTPOKM Ha APYryIo CTPOKY

nporpaMmmnpoBaHna ana  06paboTKM  CMMBO/bHbIX  CTPOK.

AnropuTmbl 06paboTKM CMMBOJIbHbBIX CTPOK: MOACYET KO/MYecTBa
NoABNEHMN CMMBOJIA B CTPOKE 3aMeHa HaWMAEeHHOM NOACTPOKMU Ha

APYryto CTPOKY.




97 | MpaKtnyeckas paboTa no teme "ObpaboTKa cTpok ¢ | O6paboTka CTPOK C MCMNo/b30BaHMEM YHKUWIA CTaHAApPTHOM
MCNONb30BaHMEM dYHKLMA CTaHZapTHOW | 6MBAMOTEKM A3blKa NPOrpaMmMMUpPOBaAHNSA
61baMoTEKM A3bIKA NporpammmpoBaHmna”

98 | 'eHepauma cnoB B 3a4aHHOM andasuTe [eHepauuA BCEX CNOB B HEKOTOPOM andaBuTe, yA0BAETBOPAOLMX

3a4aHHbIM orpaHuyeHmam. NpeobpasoBaHMe YNCNA B CUMBObHYIO
CTPOKY 1 obpaTHo.

99 | Maccusbl 7 nocnenoBaTeNbHOCTH yncen. Maccusbl 7 nocneaoBaTeNibHOCTU  Yucen. Bbluncnenue
MpakTuyeckas pabota no Teme "3anosHeHWe O0B6OBLWEHHbIX XapPaKTEePUCTUK 3/1EMEHTOB MacCuUBa MM YUCIOBOM
maccmea" nocaenoBaTe/IbHOCTH (cymmbl, npousBeaeHus, cpegHero

apMPMeTMYECKOro, MMHUMA/IbHOFO M MaKCMMa/ibHOTO 3/IEMEHTOB,
KO/IMYECTBA 3/IEMEHTOB, Y0BNETBOPAIOLLNX 3a43aHHOMY YC/I0BMIO).
JINHeNHbIN NOUCK 3a4aHHOro 3Ha4YeHMA B MaccuBe.

100 | O606LUEHHbIE XapaKTepPUCTUKU MaccuBa 0O606LIEHHbIE XapaKTEPUCTUKM MaccuBa

101 | /InHelHbI NOUCK 3afaHHOro 3Ha4YeHUs B maccuse. | COpTMPOBKA  OAgHOMeEpPHOro  maccumBa. [lpocTble  meToapl
MpakTuyeckasa paboTta no Teme "/IMHENHbIN NOMCK COPTUPOBKU (MeToh Mys3blpbKa, MeToh BblbOpa, COPTUMPOBKA
33aHHOro 3HaYeHunA B maccmse" BCTaBKamm).

102 | MpakTnyeckan pabota no Teme "Mounck | MOMUCK MUHUMANBHOTO (MaKCMManbHOIO) 3N1eMeHTa B YMCI0BOM
MUHMMaNbHOrO (MaKcMManbHOro) 3nemMeHTa B = MaccuBse
yncnosom maccmse"

103 | CoptnpoBKa oOaHOMepHOro maccmsa. [lpocTtble | COpTMPOBKA  OAHOMEPHOro  maccma. [lpocTble  meToabl
MeToAbl COPTUPOBKU. [paKTuyecKkas paboTa NO COPTUPOBKM.

Teme "MpocTble MeToabl COPTUPOBKM Mmaccmea"




104 | CoptmpoBKa cauAaHMem. bbICTpaa CcoOpPTMPOBKA
maccmBa (anroputm  QuickSort). MpaKTuuyeckas
paboTa no Teme "bbicTpan copTMpoBKa maccmea”

105 | 1BOMYHbIA MOWUCK B OTCOPTMPOBAHHOM MacCCUBE.
MpakTuyeckasa paboTta no teme "[BONYHbIN NOUCK"

CopTupoBKa cansHMem. bbicTpas copTUpOBKa mMaccusa (anroputm
QuickSort).

ﬂ,BOM‘JHbIP’I NMOUCK B OTCOPTUPOBAHHOM MmaccuBe.

106 | ABymepHble maccusbl (MaTpuLbl)

107 | Anroputmbl 06paboTKN MaTpuLy

108 | PeweHMe 3a4a4 aHanM3a AaHHbIX

Pasgen 4. UHdopMaLMOHHbIE TEXHONOTUN

109 | CpeacTBa TEKCTOBOroO npoueccopa

OBymepHble MaccuBbl  (MaTpuupl). AAroputmbl  06paboTKM
OBYMEPHbIX MAaCCMBOB: 3anoJIHEHME [ABYMEPHONO YMCAOBOTO
MaccuMBa Mo 3afaHHbIM NPaBWUIaM, MOUCK 3/IEMEHTa B 4BYMEPHOM
MaccuBe, BblYMCIEHME MAKCUMyMa (MMHUMMYMA) M CYMMbl
3N1eMEHTOB ABYMEPHOIO MAacCMBa, NepecTaHOBKa CTPOK M CTON6L0B
ABYMEPHOro maccuea.

Anroputmbl 06paboTkM maTpu,

PaspaboTka nporpamm ANA peLleHus MpPoCTbiX 3ahay aHanusa
OaHHbIX (OYMCTKA AaHHBIX, KNaccudUKaLUs, aHaNU3 OTKAOHEHUI).

TeKcToBbIM npoueccop. PegaktnpoBaHue M ¢popmaTMpoBaHMe.
MpoBepka opdorpadunm M rpammaTtvku. Cpeactsa MNoucka W
aBTO3aMeHbl B TEKCTOBOM npoueccope. Mcnosib3oBaHue CTUNEN.
CTPYKTYypMpOBaHHbIe TEKCTOBbIE AOKYMEHTbI. CHOCKM, OraBieHue.
KonnektneHas  pabota C  OOKymeHTamMu.  MHCTPYMEHTbI
peLeH3NpPOoBaHUA B TEKCTOBbIX NpoLeccopax. ObaayHbie cepsBuchl.
Henosas nepenucka. Pedepar. Mpasuaa uMTMPOBAHUA UCTOYHNKOB
n obopmneHus bubanorpadumyeckmnx ccoinok. ObopmaeHme cnmcka
nutepaTypbl. CTaHAapTbl BUB6AMOrpadUUecKmnx onmcaHuii.




110 | KomnbloTepHaa BEPCTKa TeKCTa 3HAKOMCTBO C KOMMbIOTEPHON BEPCTKOM TeKcTa. TexHuyeckue
cpeactsa  BBOAa TekcTta.  CrneumanusupoBaHHble  CpeacTsa
penaKTUPOBAHUA MAaTEMATUYECKMX TEKCTOB.

111 NpakTnuyeckan pabota no Teme  "BépcTKa BEpcTKa AOKYMEHTOB C MaTeMaTuyeckumm popmynamm

OOKYMEHTOB ¢ MaTemaTuyeckumm ¢opmynamm'

112 | IHCTpYyMeHTbI peLeH3npoBaHnA UHCTPYMEeHTbI peLeH3npoBaHuA

113 | MpakTnyeckan pabota no teme "MHoroctpaHuuHble  MHOrocTpaHUYHbIE LOKYMEHTbI
OOKYMeHTbI"

114 O6nayHble cepBucbl. KonnektusHasa pabota c | ObnavHble cepBucbl. [enosasa nepenucka. Pedepart. MNpasuna
OOKymeHTamu. [IpakTuyeckaa pabota MO Teme UWUTMPOBAHWA UCTOYHMKOB M odopmneHua bubamnorpadmyeckmx
"KonnektneHasa paboTta ¢ gOKymeHTamm" CCbI/IOK.

115 | AHanu3 gaHHbIX. bonblne aaHHble AHanu3  paHHbiX. OCHOBHble  33Z@4M  aHanM3a  [aHHbIX:

NPOrHO3MpoBaHMe, KaaccuduKauma, Kaactepusaumsa, aHanus
OTK/NIOHeHUI. [locnefoBaTeNbHOCTb pPELIeHUA 3aJay  aHaniu3a
OaHHbIX: COOpP MepPBMYHbIX AAHHbIX, OYMCTKA U OLLEHKA KayecTBa
[AaHHbIX, BbIGOP W/MAM NOCTpoeHWe Moaenu, npeobpasoBaHue
OaHHbIX, BW3yanu3aumsa AaHHbIX, MHTepnpeTauma pe3ynbTaTos.
MporpammHble CpeacTBa U MHTEPHET-CEPBUCHI AN 06paboTkM n
npeacTaBAeHus AaHHbIX. bonbline gaHHble.

116 | MawwnHHoe obyyeHue MalwmnHHoe 0byyeHne. UHTENNEKTyaIbHbIN aHAIU3 SAHHbIX.

117 | AHanM3 AaHHbIX C MOMOLLbIO NEKTPOHHbIX TabNL, | AHANM3 AaHHbIX C MOMOLLBIO 3/IEKTPOHHbLIX Tabauu,. BbluncneHue

CYMMbl, cpeagHero apmcbmemqeu(oro, Hanbonbluero

(HaMmeHbLIEro) 3HayeHMA AnanasoHa




118

119

120

121

122

MpakTnyeckaa pabota no Teme "AHann3 AAHHbIX C
NMOMOLLbO 3/IEKTPOHHbIX Tabamu"

MocTtpoeHne rpadukoB GYHKUMNA.
paboTa
pe3ynbTaToB CTAaTUCTMYECKON 06paboTKM AaHHbIX B

MpakTnyeckas
no Tteme "HarnsagHoe npeactasseHue

Buae Aavarpamm cpeacrsamum penaKkTopa

3/IeKTPOHHbIX Tabnmu"

NHun TpeHaa. [pakTuyeckaa pabota no Teme
"Mogbop NMHUM TpeHaa, NPOrHo3npoBaHue"

Monbop napameTpa. MpakTnyeckan paboTa no Teme
"YucneHHoe pelleHMe YpaBHEHWUIA C MOMOLLbIO
nogbopa napamerpa"

ONTMMM3aUMSA KaK NMOUCK HaWy4yllero pelleHus B
3a4aHHbIX ycnoBuax. MpakTnyeckan paboTta no teme
"PeweHne 3apay

onTMMmnsaumnm C NOMOLbIO

3/IeKTPOHHbIX Tabnumu"

BblumcneHne KoapoduuMeHTa Koppenauum ABYX PALOB AAHHbIX.
MocTpoeHMe CcTONBYATBIX, JIMHENYATbIX WU KPYroBbIX AMarpamm.
MocTpoeHue rpadpukos yHKLUM. Noabop NMHUK TpeHAa, peLleHmne
3334 NPOrHO3MPOBAHMS.

HarnagHoe  npepactaBneHvMe  pe3y/bTaTOB  CTAaTUCTUYECKOWM
06paboTKM AaHHbIX B BMAE AMarpamMm CpPeacTBaMWU peaakTopa

3/1eKTPOHHbIX Tabnmu"

Moabop NMMHUKM TpeHaa, NPOrHO3NpPoBaHNe

ONTUMM3aUMA KaK MOWUCK HaWy4yllero pelleHus B 3afaHHbIX
ycnosuax. Lenesas GpyHKUMA, OrpaHMYeHns.

JloKanbHble WM rN06anbHbIi MUHUMYMbI  LeNeBo  YyHKLMUMK.

PeweHune 3aga4 oNTMMM3aLMKN C MOMOLLLBIO 3/IEKTPOHHbIX Ta6}'IMLI,.

PesepBHOe Bpemsa

123 | Pe3epBHOe BpemsA
124 | Pe3epBHOe BpemA
125 | Pe3epBHoe Bpemsa
126 | Pe3epBHOe Bpems




127 | Pe3epBHoe Bpems 1
128 | Pe3epsHoe BpemA 1
129 | Pe3epBHoe Bpems 1
130 | Pe3epsHoe BpemA 1
131  Pe3epBHOe BpemA 1
132 | Pe3epsHoe BpemA 1
133 | Pe3epsBHoOe BpemA 1
134 Pe3epBHOe BpemA 1
135 | Pe3epsBHoOe BpemA 1
136 | Pe3epsHoe Bpems 1
OBLLEE KONMMYECTBO YACOB MO MPOrPAMME 136




11 KIIACC

HassaHue Ne Tema ypoKa CopepaHune ypoka Kon-s8o
pasgena n\n YpOKoB
Pasgen 1. TeopeTnyeckme 0CHOBbI MHGOPMATUKM
1 Konunuyectso nHbopmauuu TeopeTuyeckne noaxoApl K oueHKe KoaudectBa uMHbopmauuum. | 1
3aKOH  apgauTMBHOCTM  MHObopmauuun. dopmyna  Xaptau.
Nudbopmauma n sepoATHOCTb. Popmyna LLleHHOHa.
2 ANrOpUTMbI CXKaTUA AAHHbIX ANropuTMbI CxKaTuA AaHHbIX. Aaropntm RLE. 1
3 Anroputm XadpdmaHa Anroputm XadpdpmaHa 1
4 MpaKkTuyeckas pabota no Teme "C:KaTme AaHHbIX ¢ CKaTue AaHHbIX C NOMOLWbIO anropntma Xappmana" 1
nomoLlbto anroputma XappmaHa"
5 Anroputm LZW Anroputm LZW 1
6 ANrOpUTMbI  CXKATUA  Aa@HHbIX C  NOTEPAMWU. ANTOPUTMbI CXKATUA AaHHbIX C NOTEPAMU. YMeHblueHne raybuHbl | 1
MpakTnyeckaa pabota no Teme "CKaTue AaHHbIX C | KogMpoBaHMA LBeTa. OCHOBHblE Uaen anroputmos ckatus JPEG,
norepsmu (anroputmbl JPEG, MP3)" MP3.
7 CKopocTb nepefayvm AaHHbIX CkopocTb nepefayumn faHHbIX. 3aBUCMMOCTb BpemMeHu nepegadm ot | 1
MHPOPMALMOHHOTO O0B6BEMA AAHHbIX UM XaPaAKTEPUCTUK KaHana
CBA3U
8 MomexoycTonumBble KOAbI MpWYNHBI BO3HUKHOBEHMA OWIMBOK Npu Nepegade aaHHbIX. Koabl, | 1

nossosAwowmne O6H3py>KMBaTb n NUCcNpasaATb OLUVI6KM,

BO3HMKaloWMe Mpu nepegade AaHHbIX. PacctoaHve XammuHra.
KoanpoBaHue ¢ noBTopeHnem 6utoB. Kogbl XammuHra.




9 MpaKkTuyeckas paboTa no Teme | [MomexoycTonumeble Koabl
"MomexoycTonumBble Koabl"

10 Cucrtemsl. KOMnNoHeHTbI CUCTEMDI n nx | Cuctembl. KOMMNOHEHTbI CUCTEMbI W UX B3aUMOAENCTBME.
B3aMMoaencTeme. CHCTEMHbIN adpdeKkT.  CuctemHblr  3pdekT. YnpaBneHne Kak WHOOPMAUMOHHbIN
YnpaBneHne Kak WHOOPMALMOHHBIN npouecc. | npouecc. ObpaTHaA cBA3b.

O6paTHasn cBs3b

11 Mogenu n mogennposaHme Mogenu 7] moZenmpoBaHue. Lenb MOAEeNMPOBaAHUA.
AZIeKBaTHOCTb MoAeNn Moaennpyemomy o6bEeKTY UM Npoueccy,
uenu mogenupoBaHua. Popmanuzauma NpuKNagHbIX 3a4ad.
MpeacTaBsieHe pe3ynbTaToB MOAENMPOBaHMA B BUAe, ya0oO6HOM
ONA  BOCMPUATMA 4enoBekKom. [paduyeckoe npeacraBaeHue
OaHHbIX (cxembl, Tabanupl, rpadpukm).

12 Ipadbl lpadbl. OcHoBHble NOHATUA. Buabl rpados. OnucaHme rpados c
NMOMOLLBbIO MATPUL, CMENKHOCTW, BECOBbIX MATPUL, CMUCKOB
CMEKHOCTU

13 PelweHwne 3aga4 ¢ nomoLybto rpados PelweHne anropuTmmyeckux 3afay, CBA3AHHbLIX C aAHAIU3OM
rpadoB (MOCTpPOEHWE OMNTUMANLHOIO MNYTU MeXAy BepliMHaMMu
rpada, onpegeneHve KOAMYECTBA PaA3/IMYHbLIX NYTEN MeXAay
BEpPLUMHAMM OPUEHTUPOBAHHOIO aLUKAUYecKoro rpada).

14 Jepesba Jepesba. BuHapHoe aepeso. [lepeBba noncka. Cnocobbl ob6xona
aepesa. MpeactaBneHne apudMeTUYECKUX BbipaKeHUn B BuAe
Aepesa.

15 OcHOBbI TEOPUU UTP LOVCKpeTHble Urpbl ABYX MWIPOKOB C MOJIHOW WHbOpMauuen.

MocTpoeHune aepesa nepebopa BapMaHTOB, ONUCAHUE CTPaTErmm
Urpbl B TabanuHom popme.




16 MpakTnyeckas pabota no Teme "Monck | BbIMrpbIWHbIE W NPOUIPbIWHbIE  MNO3UUUKU.  BbIMrpbilWwHbIE
BbIMIPbILWHOMW CTpaTerMm B WUrpe C MONMHOW  CcTpaTeruu.
nHbopmaupen”
17 CpeacTtBa NCKYCCTBEHHOTO MHTENIEKTa CpefctBa MCKYCCTBEHHOro MWHTennekta. CepBUCbl MALIMHHOMO
nepesoa M Pacno3HaBaHWA YCTHOM peyn. KOrHUTUBHbIE CEPBUCDI.
NpoeHTMdMKauMA U NOUCK u306paskeHUI, pacno3HaBaHue L.
Camoobyuatowmeca cuctembl. MCKYCCTBEHHbIN MHTENNEKT B
KOMMbIOTEPHbIX Urpax. icnonb3oBaHMe MeToA0B UCKYCCTBEHHOMO
WHTeNNeKTa B obyyatowmx cuctemax. Mcnonb3oBaHne meTonos
NCKYCCTBEHHOTO MHTE/INIEKTA B pobOTOTEXHMKE. MHTEPHET BeLei.
18 MpakTuyeckas pabota no Teme "Cpepactsa [lepcneKkTMBbl Pa3BUTUSA  KOMMbIOTEPHbLIX MHTEANEKTYaNbHbIX
MCKYCCTBEHHOTO MHTe/eKTa" cuctem. HelipoHHble ceTu.
Pasgen 2. AnropuTmbl M NporpammmpoBaHmne
19 dopmanumzauma noHATMA anroputma. MawunHa @ dopmanmnsauma NOHATMA anroputma. MawmHa TblOpUHra Kak
TblopuHra KaK YyHUMBepcanbHan MoJenb | YHUBepCcasbHaA MoAe b BbluncaeHnin. Teanc Yépua—TblopuHra.
BbluMceHMi. Tesnc Yépuya—TblopuHra
20 MpaKkTuyeckas pabota no Teme "CoctasneHue CocTaBiieHME NPOCTON NPOrPamMmmbl 417 MAWWHbI TblopuHra
NPOCTOM NPOrpaMmbl 418 MallMHbl TblopuHra"
21 MawwnHa MNocTa MawwHa MNocra.
22 HopmanbHble anroputmbl MapKoBa HopmanbHble anropudmbl Mapkosa.
23 | AropyTMMYECKM HepaspellMmble 3a4aun. 3agada | ANrOPUTMUYECKM Hepaspelummble 3adayn. 3ajadva  OCTaHOBA.

OCTaHOBa. HeBO3MOHOCTb aBTOMATMYECKOM

OTNaAKM Nporpamm

HeBO3MOXKHOCTb aBTOMaTUYECKOM OTNIa4KN NpOorpamm.




24 CNoOXKHOCTb BblYUCAEHUI OueHKa CNOXKHOCTM BbluMCAeHUt. Bpema pabotbl U 06BEM
MCNosb3yeMoMn NamMATU, UX 3aBUCMMOCTb OT pa3mepa MCXOAHbIX
AaHHbIX. OueHKa acMMNTOTMYECKOW C/IOXKHOCTM anropuTMOB.
ANropUTMbl  MOJIMHOMMANBLHOW  CNOXKHOCTU.  [epebopHble
anropuTmbl. MpumMmepbl PasanYHbIX aArOPUTMOB peLleHns OgHOM
3a/1a4u, KOTOPbIE MMEIOT PA3INYHYIO COXKHOCTD

25  TMouck NpocTbiX YMcen B 3aZaHHOM AmanasoHe ¢ | [oMCK MpOCTbIX YMcen B 3a4aHHOM AManasoHe C MOMOLLbHO
MOMOLLbIO a/ITOPUTMa «peLleTo IpaTocdeHar anropmutma «pelueto IpatocdeHa

26 | MNpaKktnyeckas pabota no teme "Mouck npocTbix | MOUCK MNPOCTbIX YMCen B 334aHHOM AManasoHe C MOMOLLbIO
yucen B 3agaHHOM aguanasoHe" anropuTma «peweto IpaTtocdeHa

27 | MHoropaspsaaHble uenble Y4cna, 3ajaun gAnMHHoN | MHoropaspsagHble Leble YAcaa, 3a4a4u AJANHHOW apudMETUKM.
apudmeTUKm

28  lpaKtuyeckas pabota no Teme "Peanusaumsa Peanusaumsa BblYMCAEHWI C MHOFOPA3PALHbIMU YACAAMMU
BbIYMCNEHUI C MHOFOPA3pPAAHbIMKM Yncnamm"

29 Cnosapu (accoumatumsHble MmaccuBbl, | CnoBapu (accoumaTuBHble MaccuBbl, OTobpaxkeHusa). Xaw-
oTObparkeHus). Xaw-tabnunubl. MocTpoeHne Tabauubl. MocTpoeHue andaBUTHO-YACTOTHOrO CcnoBapA ANA
andaBUTHO-YACTOTHOrO C/I0BapA A/AA 33[aHHOrO | 3aaHHOrO TEKCTA.

TeKcTa

30 | MpaKktuyeckaa pabota no Teme "MocTpoeHue [ocTpoeHne andaBUTHO-YACTOTHOrO C/AOBapsA A8 33a4aHHOTO

andaBUTHO-YACTOTHOTO CNOBapA ANA 33a[3HHOMO | TeKcTa.
Tekcra"
31 | AHanu3 TeKcTa Ha  ecTecTBEHHOM  f3blke. | AHaAM3  TeKcTa Ha  ecTecTBEHHOM  A3blke.  BblgeneHue

BblgeneHne nocsiepoBaTeslbHOCTEM MO WabAoHYy.
PerynspHble BbipaxKeHUs. YacTOTHbIM aHann3

FIOC}'Ie,CI,OBaTEI'IbHOCTEI\;I no LLIa6}'IOHy. Perynﬂprle Bblpa*XeHuA.
YacToTHbIN aHanu3.




32 MpakTuyeckan pabota no teme "AHanM3 TeKcTa Ha | AHanM3 TEKCTa Ha eCTeCTBEHHOM fA3blKe.
ecTecTBeHHOM A3blke"

33 CTekn. AHanMs  npaBWUIbHOCTM  CKOBoYHOro | CTekn. AHanM3  NPaBUABHOCTU  CKOBOYHOrO  BblparKeHus.
BblpaXKeHun BbluncneHne apupmeTMYecKOoro BblpPaXKeHWs, 3anucaHHoOro B

noctduKcHon popme.

34 | BoluMcneHne  apuM@PMETMYECKOrO  BbIpParKeHusa, BblunmcneHne apudMeTUYEeCKoro BbipaXKeHMA, 3anMcaHHOro B
3anmncaHHOro B NOCTPUKCHOM popme noctoumKcHomn popme.

35 MpakTuyeckas paboTa no Teme "BbluMcneHWe BbluMcneHUe apUMETMUYECKOTO BblpaXKeHUs, 3anUCaHHOro B
apUPMeTUYECKOrO BbIPAXKEHMA, 3aMMCaHHOrO B  NOCTPUKCHOM popme
noctpuKkcHom popme"

36 | Oyepegm. Ucnonb3oBaHme oyepegm oansa | Ouepeaun. Mcnonb3oBaHWe odyepegn ANA BPEMEHHOIO XpaHeHUA
BPEMEHHOI0 XpaHeHUA AaHHbIX OaHHbIX. CBA3Hble CNKUCKM. Peanusauua CcTeKa M odvepeam C

NOMOLLIbIO CBA3HbIX CMUCKOB.

37 | MNpaktnyeckaa paboTta no Teme "McnonbsoBaHue = Ouepeau. Mcnonb3oBaHWe odyepeam ANA BPEMEHHOrO XpaHeHun

oyepean" OaHHbIX. CBA3Hble CNKUCKM. Peanusauua CcTeKa M o4vepeam C
NMOMOLLbIO CBA3HbIX CMTMCKOB.

38 | OepesbA. Peanusauua pepeBa € nomolblo | [lepeBbAa. Peannsauma gepesa C NOMOLLbIO CCbIIOYHbBIX CTPYKTYP.
CCbIIOYHbIX  CTPYKTYp. /[BOMYHble (6MHapHble) | [BondHble (buMHapHblie) AaepesBbsA. [locTpoeHwe JaepeBa  ANA
aepesba. [locTpoeHue pepeBa ANA 33[4aHHOMO  334aHHOFO  apMPMETMYECKOro  BblparkeHua.  PeKkypcuBHble
apUdMeTUYECKOro BblparkeHusn anroputmbl obxona aepesa. Mcnonb3oBaHMeE CTeKa M oyepeau

ans obxopa pepesa.

39 | Mpaktuyeckaa paboTta no Teme "McnonbsoBaHue @ [epeBbs. Peanvsauusa gepesa C NOMOLLbIO CCbIIOYHbIX CTPYKTYP.

AepesbeB O214  BblYUCNEHUA apVICbMETVI‘-IECKMX

BblparkeHnin"

[BonyHble (6UHapHble) AepeBbs. [locTpoeHue AepeBa ANA

3a4aHHOro apmcbmemqecr(oro Bblpa*XeHuA. PeKprVIBHbIe




anroputmbl obxoaa aepesa. Mcnonb3oBaHMe CTeKa M odepeam
ans obxona aepesa.

40  PekypcuBHble  anroputmbl  06xopa  Aepesa. PekypcuBHble anropuTmbl 06xoaa aAepesa. Micnosb3oBaHMe cTeka
Mcnonb3oBaHMe cTeKa M odepean gna obxoga U ovepepm gna obxona nepesa
Aepesa

41  PekypcuBHble  anropuTmbl  06xopa  Aepesa. PekypcuBHble anropuTmbl 06xoaa aepesa. Micnonb3oBaHMe cTeka
Mcnonb3oBaHMe cTeKa M odepean gna obxoga U ovepepm gnsa obxona gepesa
hepesa

42 Anroputmel Ha rpagax. MocTtpoeHune | Anroputmbl Ha rpadax. MocTpoeHne MMHMMAZbHOIO OCTOBHOTO
MWHMMANbHOTO OCTOBHOFO JepeBa B3BELEHHOro JAepeBa B3BELWEHHOrO CBA3SHONO HEOPMEHTUPOBAHHOIO rpada.
CBA3HOIO HEOPMEHTUPOBAHHOrO rpada

43 | Obxopg rpada B rnybuHy. Ob6xopa rpada B LUMPUHY 0O6xon rpada B rnydbuHy. Obxopg rpada B WNPUHY

44 | Konmyectso pasnunyHbIX NyTen mexay BepwmHamu =~ Koanyectso pa3IMYHbIX nyten MmexXay BEPLUMHaMMU
OPUEHTUPOBAHHOTIO auMKAn4YecKoro rpada OPMEHTUPOBAHHOIO auMKAnYecKkoro rpada

45 | Anroputm [enKcTpsl. Anroputm [leiiKcTpbl.

46  [MpakTuyeckana pabota no Teme "BbluMcneHwe @ BbluMcneHve AAMHLI KpaTYaWWero nyTM MeXay BeplMHamM
O/IVHbI  KpaTyahwero nytM Mmexay BepwuHamu @ rpada (anroputm JerKcTpbl)
rpada (anroputm Oenkctpbl)"

47 | Anroputm ®nonga—Yopuwanna Anroputm ®noiga—Yopwanna

48  3afauu, pellaemble C NOMOLLbID AUHAMMYECKOrO = BbluMcneHune peKypcuBHbIX GYHKLUNIA

NPOrpaMmupoBaHNA:
dYyHKUMM

Bbl4HMCNeEHNE pPEKYPCUBHbDIX




49 | MNpakTnyeckaa pabota no Teme "BblumcneHue  BbluncieHue pekypcuBHbIX GYHKLMIA C MOMOLLBI AMHAMNYECKOTo
PEKYPCUBHbIX bYHKUMM c NOMOLLbIO = MPOrPaMMUPOBaHUA
ANHAMKWYeCKoro nporpammuposanHma”

50 3a4a4un, pelaemble C NOMOLLbIO AUHAMMYECKOro | [IMHamunyecKkoe NporpaMmmmpoBaHME KaK METOZ, peLleHua 3a8a4 ¢
NpPorpammmpoBaHuA: noacyéT KO/IMYeCTBa = COXpPaHEHMEM NMPOMEKYTOUHbIX Pe3yabTaToB. 3a4a4u, peluaemble
BapWaHTOB C NMOMOLLBID AMHAMUYECKOrO NPOrpamMmMpPOBaHUA: BbIYMUC/IEHME

PEKYPCUBHbIX QYHKLNM, MOACYET KOAMYECTBA BapUaHTOB, 3a4a4u
onTUMM3aLUK

51 | MpaKktuyeckaa pabota no Teme "Moacyét [MoOACYET KO/AMYECTBA BApPMAHTOB C MOMOLLbIO AMHAMMUYECKOTO
KoJInyecTea BapuaHTOB C NMOMOLLBIO | MPOrPaMMMPOBaAHMUA
ONHAMKWYECKoro nporpammuposanHma”

52  3apaum, pewaemblie C NOMOLLBLIO AMHAMMYecKoro = [IMHamu4yecKoe NporpammmpoBaHMe Kak MeTo peLlleHmna 3a4ad ¢
NPorpammMmnpoBaHmMA: 334341 ONTUMM3ALUM COXpaHeHWeM MPOMEKYTOUYHbIX Pe3yAbTaToB. 3a434M, pellaemble

C NMOMOLLBID AMHAMUYECKOrO NPOrpaMMMUpPOBAHUA: BblUMUC/IEHME
PEKYPCUBHbIX PYHKLMIN, NOACYET KOIMYECTBA BapPUAHTOB, 3a4a4u
OnTUMM3aLLUN

53 | MoHATME O napagurmax nporpammumpoBaHus. | MoHATME O napagurmax nporpammupoBaHua. O630p s3bIKOB
0630p A3bIKOB NPOrPaMMMUPOBAHUA nNporpammMupoBaHusa

54 | MNoHATHe 06 06BEKTHO-OPUEHTUPOBAHHOM | MOHATME 06 OO6BLEKTHO-OPUEHTMPOBAHHOM MPOrPAMMMUPOBAHUN.
nporpammupoBaHmm Pa3paboTka nporpamm Ha OCHOBE OH6BEKTHO-OPUEHTUPOBAHHOTO

noaxoaa. MHKancynauma, HacnefoBaHue, NOAMMOPGU3IM.

55 | O6beKTbl U Knaccbl. CBOWCTBA U MeToabl 06beKTOB  O6beKTbI U Knaccbl. CBOMCTBa U MeToAbl 0ObEKTOB

56 | O6bEKTHO-OPUEHTUPOBAHHDIM aHaIM3 O6bEKTHO-OPMEHTUPOBAHHDBIM aHaNM3




57 | MNpaktnyeckaa pabota no Teme "Mcnonb3oBaHue | Micnonb3oBaHWe roTOBbIX KNAccoB B nporpamme”
roToBbIX K/1accoB B nporpamme"

58 | PaspaboTtka nporpamm Ha oOcCHoBe 06beKTHO- | Cpegbl 6bicTpol  pa3paboTku nporpamm. [poeKkTupoBaHue
OpPMEHTUPOBAHHOIO NoAxoAa nHTepdelica nosib3oBaTens. Ncnonb3oBaHue rOTOBbIX

ynpaB/AeMbIX 3/IEMEHTOB /17 NOCTPOEHUA UHTepdeica.

59 | MpaKktuueckaa pabota "PaspaboTka npoctoit PaspaboTka NpocToi NPorpammel C UCNOSb30BAHMEM KNACCOB
NpPorpammbl C UICNOIb30BAHNEM KNaccoB"

60 | UHKancynaumsa. [pakTuyeckas paboTta no Teme PaspaboTka Kaacca, MCNO/b3YHOLWEro MHKaNcyaaumto
"Pa3paboTKa K/lacca, MCNo/ib3yloLWero
WMHKancynaumo"

61 HacnegosaHnue. Monnmopdunsm HacnegosaHue. Moanmopdusm

62 | lNpakTuyeckas pabota no Teme "Paspabortka PaspaboTka nepapxmm Knaccos
nepapxmm Knaccos"

63 | Cpepgpl 6bIcTpOM pa3paboTku nporpamm. | Cpeabl ObicTpoit paspaboTkM nporpamm. [lpoeKTuposaHue
MpoeKkTUpoBaHUe MHTepdeinca Noab3oBaTens nHTepdelica nonb3oBatens

64 | lMpoeKTMpoBaHWe UHTepdelica Nosb3oBaTens MpoeKkTnposaHue nHTepdeiica nonb3oBaTens

65 | Mcnonb3oBaHWe roToBbIX YNpaBAAeMbIX 31eMeHTOB | Micnonb3oBaHMe  TOTOBbIX — YNPaBASEMbIX  3/1eMEHTOB  A/A
ANA NoCTpoeHus nHTepdelica NOCTPOeHUA NHTepdeinca.

66 | MMpaktTuyeckaa pabota no Teme '"PaspaboTka PaspaboTka nporpammel c rpadpmyeckum nHteppencom
nporpammel ¢ rpadpmyeckum nHtepdeiicom"

67 | M3yyeHue BTOPOro A3blka NPOrpaMmMmnpPoBaHna O630p A3bIKOB MporpammupoBaHuA. loHATME O napagurmax

nporpaMmmmnpoBaHus. N3yyeHune BTOPOro A3blKa

NporpaMmmnpoBaHns




68 | N3yuyeHune BTOPOro A3bika NporpammmpoBaHma 0630p A3bIKOB NpOrpaMmupoBaHusa. MoHATME O napagurmax
NPOrpaMmmMupoBaHUA. N3yyeHune BTOpPOro A3bIKa
nporpammupoBaHua

Pasgen 3. UHPOpMaALMOHHbIE TEXHONOTMN

69 | Jtanbl KOMMNbIOTEPHO-MaTeMaTUYECKOro = 3Tanbl KOMMbHOTEPHO-MaTEMATUYECKOro MOAENNPOBAHUA:

MoAennpoBaHuA NOCTaHOBKa 3a4a4K, pa3paboTka Moaenun, TeCTMPOBAHWE MOAENM,
KOMMNbIOTEPHbLIN 3KCMEepUMEHT, aHanu3 pe3ynbTaTos
MOZeNNPOBaHNUA.

70 | [OuckpeTtusaums npwm matematMyeckom  [ucKpeTusauma nNpuM  MaTemaTU4eckom  MOAe/IMPOBaHMKU
MOAennpoBaHum HenpepbIBHbIX NpoLeccoB. | HenpepbIBHbIX  npoueccoB.  MogenvpoBaHue  ABUMXKEHWUA.
MogenunposaHue asuKeHuA MogennpoBaHue 6uonormyecknx cuctemM. MaTemaTnyeckue

MOZENN B 3KOHOMUKE. BbluMCAUTENbHbIE 3KCMEPUMEHTbI C
MOZENAMM. KomnbloTepHoe MoenInpoBaHme cucTem
ynpasaeHus.

71 | MpaKktuyeckaa pabota no Teme "MogenupoBaHne MogenmpoBaHue ABUNKEHMUSA
ABuKeHna"

72 | MogenvnpoBaHue 61onornyeckmx cuctem. | MogenmpoBaHue BUOIOTMYECKUX CUCTEM.

MpakTuuyeckaa pabota no teme "MogennposaHue
6uonornyeckunx cuctem"

73 | MaTematuueckme mogenm B8 3KOHOMMKe. MaTemaTMyeckne moaenM B 3SKOHOMMKe. BoblumcantenoHble
BbluMcAnTeNbHbBIE SKCNEPUMEHTBI C MOAENAMMU 3KCNEPUMEHTbI C MOAENAMM

74 | BeposTHOCTHble mogenu. MpakTuyeckan pabota no BeposTHocTHble mogenn. MeTtogbl MoHTe-Kapno. MmuTaumoHHoe

Teme "MMmnUTaunmoHHoe MmoaenmpoBaHue c

nomotubto metoaa MonTte-Kapno"

moaennposaHue.




75 KomnbloTepHoe mozennposaHune cuctem | CUcTembl MacCOBOMO 0OCYKMBAHMA.
ynpasneHun
76 | O6paboTKa pe3ynbTaToB IKCNEPUMEHTA O6paboTKa pe3ynbTaToB 3KCNepumeHTa. MeTos, HauMeHbLUMX
KBagpaToB. OUEHKa YWUCNOBbIX MapPaMeTPOB MOZENNPYEMbIX
06BbEKTOB M npoueccoB. BoccTaHoBneHne 3aBUCMMOCTEN MO
pe3ynbTaTam sKCNepUMeHTa.
77 | TabnuuHble (penAaunoHHble) 6asbl JaHHbIX TabnunyHble (penaumoHHble) 6a3bl AaHHbIX
78 | MNouck, copTMpoBKa W PuUAbTpPaUMA AaHHbIX. TabauuyHble (pensuMoHHble) 6a3bl  AaHHbIX. Tabavua —
3anpocbl Ha BblBOPKY AaHHbIX. 3anpocbl € | NpeacTaBieHWe cBedeHUM 06 OAHOTMMHbLIX Ob6bekTax. [lone,
napameTpamu. Bblumcasemble Noas B 3anpocax 3anucb. Knwou Tabauubl. MouUCK, cOpTUpPOBKa U ¢uabTpauma
AaHHbIX. 3anpocbl Ha BbIBOPKY AaHHbIX. 3aNPOCkl C NAapameTpamMm.
Bbluncnaemble Noaa B 3anpocax
79 | MNpaktuyeckasa pabota no Teme "PaboTa c rotoBok PaboTa ¢ rotoBon 6a3oi AaHHbIX. 3anosHeHWe 6a3bl AaHHbIX.
63230/ AaHHbIX"
80 | MHorotabanyHble 6a3bl AaHHbIX. Tunbl cBaAse MHorotabanyHble 6asbl  AaHHbIX. TWMbl  CBA3EW  MeXKAy
Mexay Tabanuamu. BHewHnn kntod. LilenocTHocTb | Tabanuamu. BHewwHui katod. LienocTHocTb 6a3bl AaHHbIX.
6a3bl AaHHbIX
81 | MNpakTuyeckas pabota no Teme "Paspabotka MHorotabnanyHble 6asbl  AaHHbIX. TuMbl  CBA3EW  MeXKAy
MHOrotabanyHom 6a3bl AaHHbIX" Tabanuamm. BHewHU kKntod. LlenoctHoCTb 6a3bl AaHHbIX.
82 | 3anpocbl K MHOroTabanyHbIM 6a3am AaHHbIX 3anpocbl K MHOrotabaunyHbim 6asam paHHbIX. OCHOBHbIe
NPUHUKMNBI HOpManu3aumm 6a3  [aHHbIX. A3bIK  ynNpaBAeHus

AaHHbimK SQL. Co3gaHMe NPOCTbIX 3anNpocoB Ha A3bike SQL Ha
BbIOOPKY AaHHbIX U3 O4HOWN TabnLbI.




83 | MpakTnyeckaa pabota no Teme "3anpocbl K  3anpocbl K MHOrotabanyHbim 6a3am AaHHbIX. OCHOBHble
MHOroTabanyHom 6ase gaHHbIX" NPUHLMMAbI HOpmanmsaumm 6a3 AaHHbIX. A3bIK  ynpaBaeHUA
AaHHbImK SQL. Co3gaHme NPOCTbIX 3anNpocoB Ha A3blke SQL Ha
BbIOOPKY AaHHbIX U3 O4HOWN TabanLbl.
84  A3bIK ynpasneHua gaHHbimu SQL A3bIK ynpaBneHna gaHHbimu SQL. Co3gaHue NpoCTbiX 3aMpocoB Ha
A3blKe SQL Ha BbIGOPKY AaHHbIX U3 0A4HOM TabaunLbl.
85 MpakTnyeckaa pabota no Teme "YnpasneHuwe | A3bIK ynpaBaeHua gaHHbiMK SQL. Co3paHmne NpoCTbIX 3anNpocoB Ha
AaHHbIMM C MOMOLLbIO A3blKa SQL" A3blke SQL Ha BbIBOPKY AaHHbIX M3 04HOM TabaunLbl.
86 HepensuuoHHble 6a3bl  AaHHbIX. JKcnepTHble = HepenaunoHHble 6a3bl AaHHbIX. IKCNEPTHbIE CUCTEMBI.
cucTembl
87 MHTepHeT-NnpuaoxeHua UHTepHeT-NpnnoXeHnaA
88 | MNoHATME O cepBepPHO N KIMEHTCKOM YacTax canTa.  [oHATME O cepBEPHOM M KAMEHTCKOM YacTax caiTa. TexHosorua
TexHONOMUA KKINEHT — cepBep», e€ OCTOMHCTBA U | «K/IUEHT — cepBep», eé AOCTOMHCTBA U HEeA0CTaTKK
HefoCTaTKu
89 OcHoBbI A3bika HTML OcHoBbl A3blka HTML 1 KackagHbix Tabauy, ctunent (CSS).
CueHapum Ha na3blke JavaScript. dopmbl Ha Beb-cTpaHuue.
PasmelyeHne Beb-canToB. Ycayra XocTUHra. 3arpyska ¢ainos Ha
caunT.
90 | MNpaktnyeckaa pabota no Teme "CospaHue | OcHoBbl A3bika HTML 1 KackagHbix Tabauu, ctunei (CSS).
TEKCTOBOW Beb-cTpaHMubl" CueHapum Ha a3blike JavaScript. Dopmbl Ha Be6-cTpaHuLe.
PasmelyeHne Beb-canToB. Ycayra XoCTUHra. 3arpyska ¢anaos Ha
camT.
91 | OcHoBbl A3blka HTML OcHoBbl A3blka HTML 1 KackagHbix Tabany, ctunen (CSS).

CueHapuu Ha a3bike JavaScript. ®opmbl Ha Be6-cTpaHuLe.




PasmelyeHne Beb-canToB. Ycayra XoCTMHra. 3arpyska ¢anaos Ha

caunT.

92 | OcHoBbl A3blKa HTML OcHoBbl A3bika HTML 1 KackagHbix Tabany, ctunen (CSS).
CueHapum Ha a3blike JavaScript. Dopmbl Ha Be6-CTpaHMLE.
PasmelyeHne Beb-canToB. Ycayra XoCTMHra. 3arpyska ¢anaos Ha
CauT.

93 | MpaKktuyeckaa pabota no teme "CospaHue Beb- | OcHoBbl sA3blka HTML u KackagHbix Tabnuy ctunent (CSS).
CTpaHULbI, BK/IIOYaIOLLLEN MynbTUMeauiHble | CueHapun Ha A3bike JavaScript. Popmbl Ha Beb-cTpaHuue.
06BEKTBI (PUCYHKM, 3BYKOBbIE AaHHble, BUAEOD)" PasmeleHne Beb-canToB. Ycnyra XocTUHra. 3arpyska ¢anios Ha

caunrT.

94 | OcHOBbI KackagHbIx Tabauu ctuneii (CSS) OcHoBbl A3blka HTML UM KackagHbix Tabauy ctunent (CSS).

CueHapum Ha Asbike JavaScript. Popmbl Ha Beb-CcTpaHuLe.
PasmelyeHne Beb-canToB. Ycayra XxoCcTuHra. 3arpyska ¢ainos Ha
cawurT.

95 | MNpakTuyeckaa pabota no Teme "OdopmneHne OdopmaeHMe CTPaHULbI C MOMOLLbIO KaCKaZHbIX Tabany, ctunemn
CTPaHMLLbl C NOMOLLLbIO KaCKaZHbIX Tabauy, ctunen”

96  CueHapuu Ha a3bike JavaScript CueHapwuu Ha Aa3blKe JavaScript

97  CueHapuu Ha a3bike JavaScript CueHapwuu Ha A3blke JavaScript

98 | ®opmbl Ha Beb-CcTpaHULe dopmbl Ha Beb-cTpaHuLe

99 | MpakTnyeckasa pabota no Teme "O6paboTKa faHHbIX | O6paboTKa AaHHbIX dopm
d)olel

100 PasmelleHne Beb-caToB. Ycnyra  XOCTUHra. | PasmelleHue Beb-calitoB. Ycayra XOCTUHra. 3arpyska ¢annos Ha

3arpysKa ¢aiiioB Ha caiT

caunt




101 KagpuposaHue. UcnpasneHune nepcnexkTusbl. | BBoa n3obparkeHU ¢ UCNoAb30BaHMEM Pas/IMUHbIX LUMPPOBbIX
fMctorpamma. KoppeKums ypoBHelN, Koppekuusa & ycTpoucts  (umdposbix  ¢doToannapaToB U MUKPOCKOMOB,
yBeTa. ObecuBeunBaHue LBETHbIX N306paXKeHN BMOEOKAMep, CKaHepoB W Apyrux ycTtponcts). paduueckuin

pefaKktop. PaspeweHue. KagpuposaHue. UcnpasneHune
nepcnektusbl. McTorpamma. KoppeKuus ypoBHel, KoppeKuus
uBeTa. ObecuseymBaHne LBETHbIX M306parkeHU. PeTywsb. PaboTa
¢ obnactamu. PuabTpbI.

102 Bsog M306paXKeHMI C UICNONb30BAHUEM PA3/IMYHBIX BBOA M306parkeHUt € UCNO/Ib30BaHMEM PA3ANYHBIX UMPPOBBIX
unoposbix ycTpoicTe. [MpakTuyeckasa pabota no | yctpoicte  (umdposbix  ¢$oToannapaTtoB UM MUKPOCKOMOB,
Teme "O6paboTKa undposbix poTorpacduin” BMAEOKaMep, CKaHepoB W Apyrux YCTPOMCTB). [paduueckuit

penakTtop. PaspeweHue. KagpuposaHue. NcnpaBneHne
nepcrnektusbl. McTorpamma. KoppeKkuua ypoBHel, KoppeKuus
uBeTa. ObecusevmBaHune LBETHbIX M306pa*keHW. PeTywb. PaboTa
¢ obnactamu. dunbTpbl.

103 | Perywb. Pabota ¢ ob6nactamu. @dunbTpbl. BBOA M306parKeHU € UCNONb30BAHMEM PA3ANYHBIX LUPPOBLIX
MpaKTuyeckas paboTa no teme "PeTywb uMdpPOBbLIX = ycTpoicTB  (undposbix  $oToannapaTtoB U MUKPOCKOMOB,
doTorpadpuin" BMOEOKAMep, CKaHepoB W Apyrux ycTponcts). paduueckuii

pefakTop. PaspelweHue. KagpuposaHue. UcnpasneHune
nepcnektusbl. MMcTtorpamma. Koppekuua ypoBHel, KoppeKkuua
ugeTa. ObecuBeYnBaHNE LBETHbIX N3006parkeHUI. PeTylwb. PaboTa
¢ obnactamu. dunbTpbl.

104 = MHorocnoliHble n3obpaxkeHus. TekctoBble cnou. | MHorocnoliHble n3obparkeHusa. TekcToBble cnou. Macka cnos.
Macka cnosn. KaHanbl. CoxpaHeHue BblgeneHHoin KaHanbl. CoxpaHeHue BblaeneHHoW ob6nactu. [NoaroTtoska
obnactu nnacTpauunii gnsa Beb-caitoB. AHUMMPOBAHHbIE M306paXKeHUs.

105 [MpakTuueckasa pabota no Teme "MHorocsionHble | MHorocnoliHble n3obparkeHua. TekcToBble cnou. Macka cnos.

n3obparkeHma"

KaHanbl. CoxpaHeHMe BblaeneHHol obnactu. [loaroTtoBska

nnaCcTpauunii gnsa Beb-catoB. AHUMMPOBAHHbIE M306paXKeHUs.




106 NMopgrotoBka wnnocTpauuih agna  Beb-cantoB.  MHOrocnoiHble nsobpaxeHua. TekcToBble cnou. Macka cnos.
MpakTuyeckan pabota no Teme "AHMMMpoBaHHble | KaHanbl. CoxpaHeHWe BblgeneHHoM obnactn. [loarotoska
n3obparkeHma" nUnaCcTpauuii ansa Beb-catoB. AHUMMPOBaHHbIE M306paXKeHUs.

107 BeKtopHaa rpaduKa. BekTopusauma pacTpoBbix = BektopHas rpaduKka. [pumuimebl. M3meHeHWe nopAaKa
n3obparkeHni afieMeHTOB. BbipaBHMBaHWE, pacnpegeneHne. [pynnMposKa.

Kpueble. @dopmaTbl BEKTOPHbIX PUCYHKOB. WMcnonb3oBaHue
KOHTYPOB. BeKTopmsaLumsa pacTpoBbiX M300parkeHnN.

108 [MpakTuuyeckaa pabota no Teme "BektopHas @ BektopHas rpaduKka. [pumuTmebl. M3meHeHWe nopaaKa

rpa¢umka" anemeHTOB. BblpaBHMBaAHWE, pacnpegeneHune. [pynnupoBsKa.
Kpusble. ®opmaTbl BEKTOPHbIX PUCYHKOB. WMcnonb3oBaHue
KOHTYpPOB. BeKTopusaLma pacTpoBbIX U300pakeHNi.

109 | MpuHUKMMBI  NOCTPOEHMA U pedakTMpoBaHUA | MNpPUHUKUALI  NOCTPOEHMA U PefaKTUPOBAHUA  TPEXMEPHbIX

TPEXMEPHbIX Mogenel mogzenen. CetouHble mogenu. MaTepuanol. MogennposaHue
WCTOYHUKOB ocBelleHuA. Kamepbl. AgANTUBHbIE TexHonormn (3D-
NPUHTEpSI).

110 | MpakTnyeckas pabota no Teme "CosgaHue npocTtblX | MPUHLMNABI  NOCTPOEHMA W PEefaKTUPOBAHUA  TPEXMEPHbIX

TpEXMepHbIX moaenen" mogenen. CeTouyHble mogenu. Matepuanbl. MogennposaHue
NCTOYHMKOB OcBellleHUs. Kamepbl. AoanTMBHbIE TexHonornu (3D-
NPUHTEpPbI).

111 | CeTo4yHble moaenn. Matepuansl AaauTmsHble TexHosnornm (3D-npuHTepsl).

112 | MpakTnyeckan pabota no teme "CetouHble mogenn" | CeTouyHble MOAENN

113 | MogenupoBaHue UCTOYHMKOB ocBeLLeHUA. Kamepbl | MogenmpoBaHue UCTOYHMKOB OcBeleHnA. Kamepol

114 | MpakTtuyeckas pabota no teme "PeHaepuHr" PeHpepuHr

115 | ApaautmeHble TexHonorun (3D-NnpuHTEpPSI) AaauTusHble TexHonornn (3D-NpuHTepbI)




116 [MoHATMEe O BUPTYa/iIbHOM peanbHOCTH n | MNoHATME 0O BUPTyasIbHON peanbHOCTM WU  AOMNOJHEHHOM
[OMONHEHHOW peanbHOCTH peanbHOCTH
Pe3sepBHOe BpemA
117 | Pe3epBHOe BpemA
118 Pe3sepBHOe Bpemsa
119 | Pe3epBHOe BpemA
120 Pe3sepBHOE Bpemsa
121 | Pe3epBHOe BpemA
122 | Pe3epBHOe BpemA
123 | Pe3epBHOe Bpems
124 | Pe3epBHOe BpemA
125 | Pe3epBHOe BpemA
126 | Pe3epBHOe Bpems
127 | Pe3epBHOe Bpema
128 | Pe3epBHOe BpemA
129 | PesepBHOe BpemA
130 | PesepBHOe Bpema
131 | PesepBHOe BpemA




132 | Pe3epBHOe BpemA 1
133 | Pe3epBHOe BpemA 1
134 | Pe3epBHOe BpemA 1
135 | Pe3epBHOe BpemA 1
136 | PesepBHOe BpemA 1
OBLLEE KOZTMYECTBO YACOB NO NMPOTPAMME 136




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

Kon
NpoBePSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
o0pa3oBaHus

1.

3namo (nonumams)

11

1.2

1.3

1.4

1.5

1.6

1.7

[TonnMaHne OCHOBHBIX MPHUHIIMIIOB YCTPOMCTBA U (PYHKIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOMJIbHBIX KOMIBIOTEPOB; TEHACHIIUN
Pa3BUTHUSL KOMITBIOTEPHBIX TEXHOJIOTHI; BJIaJICHHE HaBbIKAMU PAOOTHI C
OTEPAIMOHHBIMU CHCTEMaMH M OCHOBHBIMH BHUJaMHU IPOTPAMMHOTO
obOecrieueHus JUIsl  pelieHHuss Y4eOHBIX 3agad [0  BBIOpaHHOM

crenuaiIn3anuu

Hanmuuune Hpe,Z[CTaBJ'ICHI/Iﬁ 0 0a30BBIX INpUHOUIIAX OpraHu3alun H

Q)YHKHI/IOHI/IPOB&HHH KOMIIBIOTCPHBIX ceTent

[ToHrMaHHE OCHOBHBIX MPHUHIUIIOB AMCKPETHU3ALMH PA3JIMYHBIX BHJIOB
uHpopmarun

[Tonnmanue 6a30BBIX AITOPUTMOB OOPaOOTKH UYMCIOBOM M TEKCTOBOM
uH(popManuy (3alKCh YHCET B MO3WIMOHHONH CHCTEME CUYHCIICHUS,
JIEITMMOCTb IIEJTBIX YMCEIT, HAXOXJICHHUE BCEX MPOCTHIX YHCEN B 33JAHHOM
nuamna3oHe; o00pa0oTka MHOTOPA3pSIHBIX IENbIX YHCEN;, aHalu3

CHUMBOJIBHBIX CTPOK U APYTHUX ), AITOPUTMOB IMOUCKA U COPTUPOBKHU
3HaHue (QYHKIMOHAIBHBIE BO3MOKHOCTH HMHCTPYMEHTAJIbHBIX CPEICTB
cpensl pa3paboTKu

Bnagenue OCHOBHBIMH CBEACHHSIMH O 0a3zax TaHHBIX, UX CTPYKTYpe,

CpecTBax CO3/IaHus U pabOTHI C HUMHU

ITonumanue BO3MOJKHOCTEH " OTpaHUYCHUI TEXHOJIOTUN
HMCKYCCTBEHHOTO HWHTEJUIEKTa B pa3IMYHBIX OOJACTAX; HAIA4YUE
MpeJICTaBICHU 00 MCIONb30BaHUM WH(POPMAIIMOHHBIX TEXHOJIOTUH B

Pa3NIUYHBIX TPOPECCUOHATIBHBIX chepax

1.8

Brnanenue TeopeTHyeckuM ammapaToM, IMO3BOJIIIOIIMM OCYLIECTBIATH
IIPEACTABJICHUE 3aJaHHOI0 HATYypaJIbHOI'O YKMCJIA B PA3JIMYHBIX CUCTEMAX
CUMCIICHUS; BBINOJHATH MpeoOpa3oBaHUs JIOTMYECKUX BBIPAXKECHU,
HCIIOJIB3YS 3aKOHBI aJIreOphl JIOTHKH; ONpeNesaTh KpaTyallliuil myTh BO
B3BCIICHHOM Tpade M KOJMYECTBO NyTeHl MeXAy BepIIMHAMHU

OpPUEHTHPOBAHHOTO AlIMKINYECKOro rpaga

Ymemo




2.1

YMeHHe HCIOoNIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTUYECKUE MOMACIU MJis
aHaM3a 00bEKTOB U MPOLECCOB: (HOPMYIUPOBATH IIE]Ib MOACTUPOBAHUS,
BBIIIOJIHSATh AHAJIN3 PE3YJIbTATOB, MTOIYYEHHBIX B XOJ€ MOJEIUPOBAHMS;
OLICHUBATh aJEKBAaTHOCTh MOJEIH MOJIECIHUPYEMOMY OOBEKTY WIIU
MpoliecCy; MPEACTABIATh PE3yJAbTaThl MOJEIUPOBAHUS B HATJIAIHOM

BUIC

2.2

YMenue KiacCUPUIMPOBATh OCHOBHBIC 3a7aud aHaiW3a JJaHHBIX
(mporHozupoBanue,  kimaccuukanus, — KjlacTepuzalus, — aHaIU3
OTKJIOHEHUI1); MOHUMATh MOCIEA0BATEIbHOCTh PEUICHUS 3a/1a4 aHaIn3a
JAHHBIX: COOp MEPBUYHBIX JaHHBIX, OYUCTKA U OLICHKA Ka4yecTBa JaHHBIX,
BEIOOp W (WIM) TIOCTPOSHHUE MOJCNIH, NpPeoOpa3oBaHUE JAHHBIX,

BU3yalIn3allMd JaHHBIX, HHTCPHOPCTAIHA PE3YJIILTATOB

2.3

YMenue  ompeneniartb  MHQOPMANMOHHBIA  O00BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JAHHBIX TPH 33JaHHBIX [apaMeTpax
JUCKpETU3alMu. YMEHHE ONpeleNsaTh CPEIHIOK CKOPOCTh Iepenaydu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU IEpeaaud MpU HW3MEHEHUU

MH(}OPMaLMOHHOT0 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBS3U

2.4

YMeHue CcTpouTh KOJ, 00ECHeuMBAIOIMN HAWUMEHBUIYI0O BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHre Hcnosib30BaTh MPU PEIICHHH 33/1ad CBOMCTBA MO3UIIMOHHOMN
3aMUCH YUCEJ, AJITOPUTMBI IMOCTPOCHHUSI 3aMMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYHUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M IOCTPOCHMS YHMCIIA I10
CTPOKE, COJEepXKalled 3alKuch ITOrO0 4YKCIA B NO3ULHUOHHOM CUCTEME
CUUCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHWEM; YMEHHE  BBIIOJHSATH

apI/I(I)MeTI/I‘ICCKI/Ie onepanru B MO3UIUOHHBIX CUCTEMAX CHHUCIICHHUA

2.6

2.7

2.8

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JHU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMalbHBIX (opMax 1Mo 3aJaHHON Tabiuie
UCTUHHOCTH; MCCJEI0BAaTh O0JIACTh HCTHMHHOCTU  BBICKA3bIBaHMA,

COACPpKAMICTO NEPEMCHHBIC, PEIIATh HECIOXKHBIC JIOTHYECKUEC YPABHCHU A

YMeHue pemnrath aIrOpUTMHUYECKHE 3aJIadM, CBS3aHHBIC C aHAIA30M
rpadoB (3a4a4u MOCTPOSHUS ONTHUMAIBHOTO MYTH MEXIY BEpIIMHAMU
rpada, onpeseneHus KOJIMYeCTBA Pa3IMUHBIX MTyTeH MEXIy BepIIMHAMU

OPUCHTHUPOBAHHOI'O aTUKIINICCKOTO rpa(ba)

YMeHue ucronb3oBaTh JEpEBbs IPU aHAIU3E U IOCTPOESHUN KOJIOB U JUIS
NpeCTaBiIeHNUs apu()METHUECKUX BBIPAKEHUH, MPH PELICHUH 3a]ad
IIOMCKA M COPTUPOBKHU; YMEHUE CTPOUTH AEPEBO WIPHI MO 3aJaHHOMY
aIropuTMy; pa3zpadaTeiBaTh U OOOCHOBBIBATh BBHIMTPHIIIHYIO CTPATETHIO

UTPBI




2.9

2.10

YMenue AHAIIM3UPOBATE AJITOPUTMBI C  HUCIHOJIB30BAHUCM Ta6JII/IL[
TPACCUPOBKHU,; OIPCACIATH 0e3 UCIIOJIB30BaHU KOMIIBIOTCPA PC3YJIbTAaThL
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIINUX IUKIIbI, BETBJICHUS U

MMOAIIPOIrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

YMeHue ompenenartbh CIO0KHOCTh H3Y4aeMbIX B Kypce 0a30BBIX
ITOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MAaCCUBA,
nepeOOpHbIE AITOPUTMbI, JBOMYHBIM TMOUCK) U MPUBOAUTH MPUMEPDI
HECKOJIBKMX QJITOPUTMOB PA3HOM CIOKHOCTH [l PELICHHUS OJHOMU

3a1a4u
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2.12

Brnanenue yHUBEpCaJIbHBIM SI3BIKOM IPOTPAMMHPOBAHHUS BBICOKOTO
yposHus (ITackanb, Python, Java, C++, C#), npeacraBieHus MU 0 6a30BbIX
TUTIAX JTaHHBIX U CTPYKTypaxX NaHHBIX; YMCHHE HCIIOJIB30BATh OCHOBHBIC
VIPAaBISIONUE  KOHCTPYKIMHM,  YMEHUE  OCYIISCTBIISATH  aHAIHU3
NPE/UIOKEHHOW — MPOrpaMMBbl:  ONPENENATh  Pe3yJabTaThl  pabOThI
MPOTPaMMBI TIPU 33JJaHHBIX UCXOJHBIX JaHHBIX; OMPEICIATh, IPU KaKHX
UCXOJHBIX JIAHHBIX BO3MOXXHO IIOJIYYCHHUE YKA3aHHBIX pE3YJIbTATOB;
BBISBJISITH JIaHHBIC, KOTOPBIE MOTYT TPHBECTH K ommbOke B padore
nporpamMMbl;  (GopMyIUpOBaTh  MPEUIOKEHUS [0 YIYUYIICHHUIO

MporpaMMHOT O KOoJa

YMeHue peanu3oBbIBATb HAa BBIOPAHHOM I W3Y4YCHHs  SI3BIKE
nporpaMMHupoBaHus Bbicokoro yposas (ITackains, Python, Java, C++, C#)
THUIIOBEIC ANTOPUTMBI 00paboTku YHCe, YHCIIOBBIX
MOCJIEIOBATEILHOCTE M MACCHBOB: TPEJCTaBICHHWE 4YHCIa B BHJIE
Habopa TPOCTBIX COMHOMKUTENEH; HaXO0XJACHHE MaKCHUMAallbHOMN
(MMHMMaNBHOM) HU(PBI HATYPATHHOTO YMCIIA, 3AMHCAHHOTO B CHCTEME
CUHCJICHHSI C OCHOBaHHWEM, He TpeBblmaomuM 10; BbeUKCIECHUE
0000IIEHHBIX XapaKTEPUCTUK DIIEMEHTOB MAacCHBa WM YHCIOBOMN
MOCIIEIOBATCIIBHOCTH (CyMMBI, MIPOU3BEICHUS CpeIHero
apu(pMeTUIECKOro, MHHUMAIHHOTO W MaKCHMAJIbHOTO DJIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YIOBJIETBOPSIONINX 3aJaHHOMY YCJIOBHIO);
COpPTUPOBKY 3JIEMEHTOB MacCHBa; YMEHHE UCIOIb30BaTh B MPOrpaMMax
JMaHHBIC PA3MYHBIX TUIOB C Y4ETOM OTPAaHUYCHMI HA JIMAINa30H HX
BO3MOXXHBIX 3HAYCHHM, MPUMEHATH IMPHU PEIICHUH 3aJa4d CTPYKTYPhI
JAHHBIX (CIUCKH, CJIOBapH, CTEKH, OUYEPEIH, IEPEBbs); MPUMEHSTH
CTaHJapTHBIC U COOCTBEHHBIE MOANPOTPAMMBI 1711 00paOOTKH YHCIOBBIX
JAHHBIX U CHMBOJIBHBIX CTPOK; UCTIOJIB30BATh MIPH pa3pabOTKe mporpaMmm
OMOIMOTEKH TOIIPOTrpaMM; YMEHHE HCIIOJIb30BaTh CPEACTBA OTJIAJIKH

MPOTpaMM B Cpeie POTPaMMUPOBAHUS




2.13

2.14

YMeHHe HCIOoNb30BaTh  3JCKTPOHHbIE TaONWIBl UL aHAJH3a,
npeCcTaBiIeHus U 00pabOTKM JaHHBIX (BKJIIOYAsi BHIOOP ONTHUMAIBLHOTO
peleHust, ToAOOp JIMHUK TPEH/IA, PEIICHUE 337ad MMPOTHO3UPOBAHUS);
YMEHHUE HCIIO0Ib30BaTh TAaOIWYHBIC (PEISAIIMOHHBIE) Oa3bl MaHHBIX U

CIIPpaBOYHBIC CUCTCMBI

VYMeHue OpraHu30BbIBaTh JIMYHOE HWH(GOPMALIMOHHOE IMPOCTPAHCTBO C
UCTIOJIb30BAHUEM  PA3NUYHBIX  CPEACTB  IM(PPOBBIX  TEXHOJIOTUH;
NOHMMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBHUCOB TOCYIapCTBEHHBIX

ycIyT, HUGPOBBIX 00pa30BaTEbHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COIAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO TH®OPMATUKE

Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA
1 [udposas rpaMOTHOCTH
OCHOBHBIE TEHJCHIIUU PAa3BUTHUS KOMITBIOTEPHBIX TexHonoruil. [lapamiensHble
11 BBIYMCIICHHs. MHOronpouneccopHsle cuctemsl. Pacipenenénueie

BBIYUCIUTCIIBHBIC CUCTEMBI 1 06p2160TKa 0O0JIBIINX JAaHHBIX

[TpuHIMITBI TTOCTPOCHUSI U ammapaTHbIe KOMIOHEHTH KOMITBIOTEPHBIX CETCH.
12 CereBble mpoTokoibl. Cerb WHTepHer. Anpecanuss B cetu HHTepHeT.
ITpotokounsl creka TCP/IP. Cucrema nomeHHbIX MMEH. Pasnencuue IP-cetn Ha

MOJICETH € MOMOIIBID MAaCOK MOJACETEN
daitnoBas cuctema. Ilouck B (aitioBoii cucreme. [IpuHIUIIBI pa3MeIieHUs U
1.3 uMeHOBaHMs (aiIoB B JOJITOBpeMEHHON mamsTu. 111aGnoHbl mis omMcaHus

rpymi ¢aitnos

14 CkopocTh mepefaud JaHHbIX. 3aBUCHMOCTb BpPEMEHM Iepelaud  OT
UHPOPMALIMOHHOTO 00BEMA TAHHBIX U XapaKTEPUCTUK KaHalla CBSI3U

Iudpoanue nanupix. CUMMeTpUYHbIE B HecuMMeTpruHble mHdpel. [ psr
15 npoctoii 3amensl. [udp Lesaps. udp Buwxkenepa. Anroputm mudpoBanus
RSA

KOIU:I, IMO3BOJIAOIIUC O6H8.py>KI/IBaTL U HUCIPAaBJIATb OIJ_II/I6I(I/I, BO3HHKArOIUC
1.6 Ipu nepeaavc N1aHHbIX. Paccrosaue XsMMuHra. KOI[I/IpOBaHI/Ie C IOBTOPCHUCM

ourtos. Koasr XoMmMuHTa

2 TeopeTnueckre 0CHOBbI HHPOPMATHKU

JBonuHoe  koaupoBaHue. PaBHOMEpHbIE UM  HEPABHOMEPHBIE  KOJBL.
91 JexoaupoBaHue coOOOIIEHNH, 3aTTUCAHHBIX C TOMOIIbI0 HEPABHOMEPHBIX KOJIOB.
' VYcenosue @ano. [loctpoeHne 0JIHO3HAUYHO AEKOAUPYEMBIX KOJIOB C MOMOIIBIO
JiepeBa

TeopeTnueckue TOAXOAbI K OILIGHKEe KonuuecTBa uH(popmanuu. EauHUIEI
29 u3MepeHus: KonuuecTBa uHpopmammu. AndaBUTHBIA TOAXOJ K OLEHKE
- KonudecTBa WH(opMmanuu. 3aKoH aaauTUBHOCTH uHMopmarmu. Dopmyna

Xaptinu. Undopmanus u BepositHocTs. Dopmyina [llenHnona

Cucrembl cumcienus. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX YHUCENI B
MO3UIIMOHHOM cucTeme cuucieHus. CBoicTBa MO3UIIMOHHOW 3alKMCH 4uCa:
23 KOJINYECTBO I_[I/I(bp B 3allMCH, NTPpU3HAK ACIIMMOCTH YK CJiIa HA OCHOBAHUC CUCTCMbI
' cUMcleHUs. AJNTOpuUTM IMepeBojia LEeJoro uuciaa U3 P-uyHOW cHCTEeMBI

CUHCJICHHS B JICCITHYHYIO. AJITOPUTM TIEPeBO/Ia KOHEYHOU P-wuHON npobu B

ACCATUYHYIO. AJIFOpI/ITM MnepeBoJia 0Oejaoro 4ucjiia wus3 ,Z[GCSITPI‘-IHOﬁ CHUCTEMBI




2.4

2.5

cuncinenust B P-uunyro. IlepeBon KoHEUHOH AecATHYHOM Opodu B P-munyto.
JIBowuHasi, BOCbMEpUYHAS M IIECTHAANATEPUYHAS CUCTEMbl CUHCIICHUS, CBSI3b
Mexny HuMU. Apudmernyeckue omnepalndd B TO3UIHUOHHBIX CHCTEMax
CUMCIICHUS

TpouuHnas ypaBHOBEIIEHHas CHUCTEMa CUUCICHHs. JIBOMUYHO-IECATUYHAS
CUCTEeMa CUHCIICHUS

Komupoanue texcroB. Kommpoka ASCIl. OnHoGalTHBIE KOIUPOBKH.
Crangapt UNICODE. Komuposka UTF-8. Omnpenenenue uHQOpPMAIIOHHOTO

00BEMa TEKCTOBBIX COOOIIEHMIT

2.6

2.7

KomupoBanue  m3oOpaxenuit.  OneHka  MHPOPMALMOHHOTO  00BEMaA
rpadUecKuX MaHHBIX NPU 3aJaHHBIX pa3pelleHUH W TIyOMHE KOAMPOBAHUS
ngeta. LlBeroBele Mogenu. KoaupoBanue 3Byka. OneHka MH(OPMAIIOHHOIO
00béMa 3BYKOBBIX JAHHBIX MpPU 3aJaHHBIX YacTOTE JAUCKPETH3alUU |

Pa3psLAHOCTH KOJUPOBAHUS

Anrebpa mnoruku. IloHsiTHe BBICKa3bIBaHUA. BpICKa3pIBaTeNbHBIE (OPMBI
(mpeaukaTsl). KBaHTOpPHI Cy11€CTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue onepanuu. TaOnauubl HCTUHHOCTH. Jloruuyeckue BbIpaXKEHMUS.
Jlornueckue ToxnectBa. Jlormueckue —omepauMd U ONEpalUU  Hax
MHO>KECTBaMHU.

3aKoHbl anreOpbl JIOTUKU. OKBUBAJIEHTHBIE NPeoOpa30BaHUSl JIOTHMYECKUX
BbIpakeHMil. Jlornueckue ypaBHEHNs U CUCTEMBI YpaBHEHUH.

Jlornueckne (yHKIMU. 3aBUCHUMOCTb KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
(GYHKIUI OT KOJIMYEeCTBAa apryMEHTOB.

Kanonuueckue popmbl JOTHUECKUX BBIPAXKEHUN

2.8

COBepIHeHHI)IC AN3BIOHKTUBHBIC W KOHBIOHKTUBHBLIC HOPMAJIBHBIC (i)OpMI)I,

AJITOPUTMBI UX ITOCTPOCHUS 110 Ta6J'II/IH€ HCTUHHOCTH

2.9

2.10

Jlormyeckne »reMeHTBI B cocTaBe Kommbtorepa. Tpurrep. Cymmartop.
MHoropa3psasbiii cymmarop. Iloctpoenue cxem Ha JTOTHYEeCKUX AJIEMEHTaxX 0
3aJaHHOMY JIOTMYECKOMY BBIPa)KEHHIO. 3aIlUCh JIOTMYECKOIO BBIPAKEHUS 10

JIOTUYECKOI cXeme

Monenn u MoapenupoBanue. Llenu monenupoBaHus. AIEKBaTHOCTb MOJENH
MoJenupyeMoMy 00beKTy min npoueccy. @opManusanus NpUKIaJHbIX 3a1a4.
[IpencraBienne pe3ynbTaToOB MOJEIUPOBAHUS B BHUAE, YAOOHOM JUIs
BOCIIPUATHSA 4YeloBeKOM. ['paduyeckoe mpeacTaBieHUE JaHHBIX (CXEMBI,

TaOIUIIBL, rpaduKn).

2.11

HpeIICTaBJIeHI/Ie OCJIBIX YHUCCII B IMAaMATHU KOMIIBIOTCPA. OFpaHI/I‘IeHHOCTB

Auarna3oHa 4YucCl IMpU OrpaHUYCHUU KOJIMYCCTBA pa3psAa0B. HepeHOHHCHI/Ie




2.12

2.13

2.14

pa3psaHOi ceTku. be33HakoBble W 3HAKOBBIE JAaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBII JTOTTOTHUTEIbHBIA KOJI OTPULIATEIIBHBIX YUCETL.

[ToGuToBBIC JIOrMYEecKue omepanuu. Jlorumdeckuit, apudmeTHdecKuii u
nukiauueckuit capuru. lludpoBanue ¢ momouipl0 MOOUTOBOM omepaiuu

«uckiaougaromee NI

[IpencraBieHue BEMIECTBEHHBIX YHCEI B IAMATH KOMIIBIOTEpA. 3HAa4aIlas 4acTb
U TOpsANOoK yMcia. Jlmama3oH 3HaueHWH BeleCTBEHHBIX uwnceln. [Ipobimembl
XPAaHEHMS BEIECTBEHHBIX YMCEJI, CBS3aHHBIE C OIPAaHMYEHHUEM KOJIUYECTBA
pa3psnoB. BelllosiHEHNEe onepanyi ¢ BEHICCTBEHHBIMU YHUCIIAMH, HAKOILJICHHE

OIINOOK IIPpHU BBIYUCIICHUAX

I'padsl. OcHoBHbIe MoHATUA. Bunel rpados. Onucanue rpadoB ¢ HOMOIIbIO
MaTpUll CMEKHOCTH, BECOBBIX MAaTpHUIl, CIMCKOB CMEXHOCTH. Pemenue
AITOPUTMUYECKUX 3a/1ay, CBA3aHHBIX C aHaIM30M rpadoB (TOCTpoeHUE
ONTUMAJILHOTO IYTH MEXAYy BepLIMHaMu rpaga, oIpeleieHue KOJIMYeCcTBa
pa3IMYHBIX IIyT€d MEXIy BEpPIIMHAMHU OPUEHTUPOBAHHOIO ALUKINYECKOTO
rpaca)

HepeBbs. bunapHoe nepeso. JlepeBbsi mnoucka. CrocoObl o6xona jaepesa.
[IpencraBienue apupMeTHUECKUX BBIpAXKEHUH B BUE AepeBa. Vcnonp3oBanue

rpadoB U 1epeBLEB MPHU ONMHUCAHUU OOBEKTOB U MPOIIECCOB OKPYKAIOIIET0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB C NOJHOM nHpopmarueil. [loctpoenue nepesa
nepebopa BAapHAHTOB, OINMCAHHWE CTPAaTeTMH UIPbl B TaOJUYHOM Qopme.

BBII/IrpBIHlHBIe U IPOUTPLINIHBIC ITO3UITHUN. BBII/IrpBIHlHBIe CTpaTerun

CpenctBa  MCKYCCTBEHHOTO — HMHTEIUIeKTa. MneHTugukanmus ¥ MOHUCK
n300pakeHuii, pacro3HaBaHue Jull. Vcrnonp30BaHre METOAOB UCKYCCTBEHHOTO
UHTEUIEKTa B oOywaromux  cucreMax. lcmonp3oBaHMe — METOZOB
HCKYCCTBEHHOI'O MHTEIJIEKTa B poboToTexHuke. uTepHer Bemieil. Heliponusie

CETHU

3.1

3.2

AJTOPUTMBI M TPOrPaMMHUPOBAHUE

(I)OpMaJII/ISaI_II/ISI MOHATHA aJITOpUTMaA. MammHa TBIOpI/IHFa KaK YHUBCpPCAJIbHAA

MOJEJb BEIUUCICHUN

OrneHka CIOXHOCTH BBIYMCICHUH. Bpems paboTbl 1 00BEM HCIONB3YyeMOM
naMATH, WX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OleHka
ACUMITOTUYECKOW CIIOKHOCTH aJTOPUTMOB. AJTOPUTMBI MOJMHOMHAIBLHOM
cnoxHoctu. [lepebopuble amroputmbl. [lpumepbl pa3iaHuUHBIX aJrOPUTMOB

pelIeHus OHOM 3a/1auu, KOTOPbIE UMEIOT Pa3IUYHYIO CI0KHOCTh




3.3

OmnpezneneHre BO3MOXHBIX Pe3ylIbTaTOB pabOTHl MPOCTEHIINX alrOpUTMOB
YIpaBJIEHUS UCHOJHUTENSIMU U BBIYMCIUTENBHBIX alrOpuTMOB. OmpeneneHue

HNCXOJHBIX JaHHBIX, IIPHU KOTOPBIX AJITOPUTM MOXKET IaTh Tpe6yeMBII71 pe3yjbTaT

3.4

3.5

3.6

AnropuTMBI 00pa0OTKH HATypaTbHBIX YHUCEI, 3alUCAaHHBIX B IMO3UIIMOHHBIX
CHUCTeMaX CYHCJICHHs: pa30MEHWe 3alHuCh YWClia Ha OTACIbHbIE MHPH,
HAXOXJCHHE CYMMBbI W TIpoM3BeneHUs Hudp, HAXOXKICHHE MaKCHMAaIbHON
(MHHUMATBHOMN) TTUQPEIL.

[IpencraBienne umcina B BUAE HAOOpa MPOCTBIX COMHOMKHUTENICH. ANTOPUTM
OBICTPOTO BO3BEJCHHS B CTENeHb. [IOMCK TPOCTHIX 4YHCET B 33aJaHHOM

JUaIta3oHe ¢ IIOMOIIbIO aJIrOpUTMaA «PCIICTO 3paToccbeHa»
MHOFOp@BpHI{HHe OCJabIC YMClla, 3aaa4u ,HHHHHOﬁ apI/I(i)MeTI/IKI/I

S3pik mporpammuposanus (Ilackans, Python, Java, C++, C#). Tumsl 1aHHBIX:
[[EJIOYHCIICHHBIC, BEIICCTBEHHBIC, CHUMBOJIbHBIC, JIOTHYECKHE. BeTBiIcHMHS.
Cnoxnsie ycinoBus. Lukisl ¢ yenoBuem. L{UkIibl 110 mepeMeHHOM.

O0paboTka JaHHBIX, XpaHAmuXcs B (aiinax. TekcToBble U TBOMYHBIE (DAIIBL.
daiinoBsie nepeMeHHble ((ailnoBeie ykazarenu). Utenue u3 gaitna. 3anuch B
Gaiin.

Paszbuenue 3aqaun Ha moa3agauu. [loanporpaMmer (IporieAypsl U PYHKIIHH).

Hcnons3oBaHue CTaHHapTHOﬁ OMOIMOTEKHU SI3bIKa IIporpaMMUupOBaHHUA

3.7

3.8

3.9

Pexypcus. PexypcuBnble npouenyps! u ¢pyHkiuu. Vcnonas3oBaHue cTeka AJs

OopraHu3al pCKYpPCHUBHBIX BBI3OBOB

Yucnennsle MeTobl. TouHOE U MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEHHUH C MOMOIIbIO 1Moj00pa napamerpa. UHCIeHHbIE METOAbI
pellieHuss ypaBHEHMI: MeToJ mepedopa, METOA IOJOBHHHOIO JIEJICHHUS.
[TpuOnmxE€HHOE BBIYKMCIEHUE JUIMH KpUBBIX. Bhruncienue miomaaei ¢puryp c
MOMOIIBIO YUCJIEHHBIX METOA0B (METO MPSIMOYTOJIbHUKOB, METOJ] TPATELHii).
[Touck makcumyma (MUHMMYMa) (GYHKIHHA OJHOM IEPEMEHHOW METOa0M

IIOJIOBHHHOT'O ACJIICHUA

OG6paboTka  CHMBOJBHBIX  JaHHBIX. BcTpoeHHble  QyHKIHHM  s3BIKA
MporpaMMHUpOBaHUsl I  OOpaOOTKHM CHMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKH CHUMBOIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSBICHHUI CHMBOJA B
CTpOKe, pa30MeHHe CTPOKM Ha CJOBa MO NPOOENBHBIM CHMBOJAM, IOUCK
MOJCTPOKHA BHYTPHU JAHHOW CTPOKH, 3aME€HA HAUJEHHOMW MOJICTPOKH Ha JIPYTYIO
cTpoky. ['eHepaiust Bcex CJIOB B HEKOTOPOM aj(aBUTE, YAOBIIETBOPSIOIINX
3aJjaHHBIM orpaHuueHusM. [IpeoOpa3oBaHue uncia B CUMBOJIBHYIO CTPOKY U

o0paTHO

3.10

MaccuBsl M IOCHENOBATENBLHOCTH 4YHUCEN. BeluuciieHne 0000IEHHBIX

XapaKTCPUCTUK JJICMCHTOB MacCCHUBa WA YHCI0BOH MMOCJICA0BATCIbHOCTHU
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(cyMMBI, TIPOM3BENCHMS, CPEAHEr0 apu(PMeTHUYecKOoro, MUHHUMAIBHOTO U
MaKCHUMaJbHOTO 3JIEMEHTOB, KOJUYECTBA JJIEMEHTOB, YIOBJIECTBOPSIOIIMX
3aJJaHHOMY YyCIOBUIO). JIMHEWHBIM MOMCK 3aJaHHOTO 3HAYEHUS B MAacCHBE.
Anroput™bl paboOThl C AJIEMEHTAMU MaccHBa C OJHOKPATHBIM IPOCMOTPOM
maccuBa. COpTHPOBKA OJHOMEPHOTO MaccuBa. [IpocTbie METONIbI COPTHPOBKU
(MeTon my3bBIppKa, METOJ BbIOOpa, COpPTHpPOBKa BcTaBKamu). CopTHpOBKa
cnusiaueM. beictpas coprupoBka MaccuBa (aaroputm QuickSort). JIBonuHbIi

IIOMCK B OTCOPTHPOBAHHOM MAaCCHUBEC

JIBymepHbIE MaccuBBl (MaTpHUIlbl). AJTOPUTMBI OOpPaOOTKH JBYMEPHBIX
MaCCHUBOB: 3allOJJHCHHE JIBYMEPHOT'O YHCIOBOTO MAaCCHBAa 110 3aJIaHHBIM
npaBUiIaM, TIOUCK AJIEMEHTa B IByMEPHOM MACCHBE, BHIYHCICHHE MaKCHMyMa
(MMHMMYMa) ¥ CyMMBI 3JIEMEHTOB ABYMEPHOT'O MacCHBa, IEPECTAHOBKA CTPOK U

CTOJ'I6I_[OB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (accomuaTHUBHBIE  MACCUBBI, OTOOpa)keHHs).  XOII-TaOJHIIBI.

HOCTpOGHI/Ie aJ'I(baBI/ITHO-‘IaCTOTHOFO CJIoBaps 4Ji 3aJaHHOI'O TCKCTa

Creku. AHanM3 NPaBUWIBHOCTH CKOOOYHOTO BBIpaKEHHUS. BpluncieHue
apu(METHUUECKOTO BBIPAXKEHHUSI, 3aMUCAHHOTO B MOCTPUKCHOM Popme.

Ouepenu. Mcnonb3oBanue ouepenu AJii BpEMEHHOI'O XPaHEHUS JAHHbBIX

Anroputmbl Ha rpadax. IlocTpoeHne MHHHUMAaNIbHOTO OCTOBHOIO JI€peBa
B3BCHICHHOTO CBA3HOI'0O HCOPUCHTUPOBAHHOT'O rpaq)a. KommuecTBo Pa3INYHBIX
nyTeil MexXJ1y BepIIMHAMM OpPHUEHTHPOBAHHOTO AalMKIMYECKOro rpadga.

Anroput™m JleMKCTpbI

[epeBbs. Peannsanus nepeBa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. /IBoMuHBIE
(Ounaphbie) aepeBbs. [locTpoeHue aepeBa A 3alaHHOTO apU(PMETUYECKOTO
BbIpaxkeHUs1. PekypcuBHBIE alrOpUTMBI 00X0/a fAepeBa. VMcnonas3oBanue creka

U ouepeau st 00xoja nepena

3.16

3.17

JlnHamuueckoe nporpaMMHUpOBaHUE KaK METOJT PELICHHS 33/1a4 C COXpaHEHHEM
MPOMEXYTOUHBIX  pPE3yJbTaTOB.  3ajauyd, peliaeMble C  [TOMOIIBIO
JUHAMUAYECKOTO MPOrpaMMHUPOBAHUS: BBIUMCIEHUE DPEKYPCUBHBIX (DYHKIIHIA,

HO}ICLIéT KOJIMYCCTBA BAPUAHTOB, 3aJa4u OIITUMU3ALIUA

[Tonsitne 06 OOBEKTHO-OPUEHTHPOBAHHOM MpOrpaMMuUpoBaHUM. OOBEKTH U
kJyaccsl. CBoMCTBA M MeTObI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3.
Pa3zpaGoTka mporpamMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOI'O MOIXOAA.

I/IHKaHCYJ'ISII_II/ISI, HaCJICAO0BaHUC, HOJ'IPIMOp(I)I/ISM

HNudopMannoHHbIE TEXHOIOTHH

4.1

Ananuz JaHHBIX. OCHOBHEBIE 3ala4yi aHaJIM3a AOAaHHBIX:! MNPOrHO3WPOBAHHUC,

KjIaccuuKkanus, KilacTepusanusi, aHajau3 OTKJIoHeHui. IlocrienoBaTenbsHOCTh




4.2

pelLIeHHs 3a1a4 aHaJIN3a JaHHBIX: COOp MEePBUYHBIX JAHHBIX, OYUCTKA U OIICHKA
Ka4yecTBa JaHHBIX, BBIOOp M (WIM) TOCTPOCHHME MOJENH, IMpeoOpa3zoBaHUE
JAaHHBIX, BU3yalIM3alysl JaHHBIX, HHTEpIpeTanus pe3yapraToB. [IporpamMMHbie
cpeactBa U MHTepHeT-cepBHUCHl Uil OOpaOOTKHM U INPEICTaBICHUS JaHHbIX.
bonpmme gannapie. MammHHOE 00yueHUE

AHaIn3 JaHHBIX C HOMOIIBIO IEKTPOHHBIX Tabiaul. BeluncieHne cymmsl,
cpenHero  apudmernyeckoro, HauOONbIIEr0 (HAMMEHBIIETO) 3HAYCHHUS
Juarna3oHa. Beluncnenue ko3dduuumeHta Koppeimsiuuy IBYX pSAAOB JAHHBIX.
[TocTtpoenne cTonOUaTHIX, TMHEHYATHIX U KPYTOBBIX nuarpamM. Iloctpoenue
rpadukoB ¢pyHkuuit. [lonOop nmuHuYM TpeHaa, peleHne 3aJad IporHo3upoBaHMsL.

Pemrenne 3aa4 ONTUMHU3AIWHA C TTIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/ILI

4.3

4.4

Juckperuzanusi 0pU  MaTeMaTUYECKOM  MOJIEIMPOBAHUM  HEMPEPBIBHBIX
nporeccoB. MojenupoBaHue ABMKEHUS. MoaenupoBaHHe OHOIOTHYECKHX
cucteM. MaremaTH4eckie MOJEIM B OKOHOMHKE. BbIUHCIHTENbHBIC
OKCHEPUMEHTHI ¢ MojersiMu. OOpaboTka pe3ylbTaToB dKCIEpUMEHTa. MeTox
HAaUMEHBIINX KBaJpaToB. OIlIEHKA YHCIOBBIX MapaMETPOB MOJCIUPYEMbIX
00BEKTOB M TMPOIECCOB. BoccTaHOBIEHHWE 3aBHCHMOCTEH MO pe3yibTaram

9KCIICPUMCHTA

BeposarHocTHBIE MOJICIIH. Metoanl MomnTe-Kapro. HMuranmonnoe

MozenupoBanue. CHCTEMBI MaCCOBOTO 0OCTYKUBAHUS

4.5

4.6

Tabnuunble (pensuuoHHbIE) Oa3bl naHHBIX. TalOnmuma — mpencTaBiIeHHE
CBeleHul 00 OJHOTUITHBIX 00bekTax. ITone, 3anuce. Kimrou Tabmumnel. Pabora ¢
rotoBoil 0a30il naHHbIX. 3amosiHeHHWe Oa3bl naHHBIX. [loMCK, copTHpoBKa U
bubTpaIus JaHHBIX. 3aPOCHl HA BRIOOPKY JaHHBIX. 3allPOCHI ¢ TapaMeTpaMH.
Brruncisgemble nosist B 3ampocax.

MHuorotabnuunbie 6a3bl JaHHBIX. TUIBI CBsA3EeH Mexay TabnuiiamMu. BHernrHwmii
ko4, [lemoctHocTs 6a3pl JaHHBIX. 3ampockl K MHOTOTAOIMYHBIM Oazam
JTaHHBIX

TekcroBbiii mpoueccop. CpencrBa MoOUMCKa M aBTO3aMEHbI B TEKCTOBOM
nporeccope.  CTpyKTypHUpOBaHHBIE  TEKCTOBBIE  JOKYMEHTHl. CHOCKH,
ornaBnenue. [lpaBuna  IUTUpPOBaHUST  UCTOYHUKOB W OQOpPMIICHUS

Ooubnmorpaduyeckux cchblIoK




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

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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