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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no undopmaTtuke (yriryOaEHHBIN YPOBEHb) HA YPOBHE CPEHETO
obmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TPEOOBAaHUM K pe3yibTaTaM
OCBOCHHSI OCHOBHOM  00pa30oBaTENbHOM  MpOrpamMMmbl — CPEJHEro  OOIIEero
oOpa3zoBanus, npeacrasieHHbix B PI'OC COO, a taxxke denepanpHOil paboueit
IPOrpaMMbl BOCITUTAHHSL.

[IporpaMmma 1o wuHpoOpMaTHKe AT TPEACTABICHHWE O IIeNAX, OOIIeH
cTpareruu OOydYeHHUs, BOCHHUTAHHMS M PAa3BUTUS OOYyYarOIIMXCS CpEACTBAMHU
yuebHoro mpenmera «MHdopmaTtukay Ha yriyOJIEHHOM YpPOBHE, YCTaHABJIMBACT
o0s13aTenbHOE npeaIMeTHOE coJiepKaHue, npeycMaTpuBaeT ero
CTPYKTYypHpPOBaHHE TIO pa3zesiaM B TeMaM Kypca, OIpeeNsieT pacipeaesiecHue ero
o Kjaccam (rojlaM M3y4yeHus ), 1a€T MpUMEpPHOE pachpeesicHue y4eOHbIX 4acoB
N0 TEMAaTUYECKUM pasfenaM Kypca U  peKOMEHAyeMylo (IpUMEpHYIO)
NOCNEAOBATEIBHOCTh  MX  HM3yYeHHUS C  y4€TOM  MEXIOPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€M, JIOTUKM Yy4eOHOTO TMpolecca, BO3PACTHBIX
0COOCHHOCTEM 00yYarOIIUXCS.

[TporpamMma Mo uHGpOPMATHKE OMPELIIIeT KOTMISCTBEHHBIC U KaUeCTBEHHBIC
XapaKTepUCTUKU Y4eOHOTO MaTepHalia JJsl KaXJI0To rojia U3yuyeHus, B TOM YHUCIIE
JUIS COAEPKATEeIbHOTO HAIOJHEHHs] Pa3HOro BHJAa KOHTPOJS (MPOMEKYyTOYHON
aTTeCTalluu oOyuJarommxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX pabor,
roCcyJ1IapCTBEHHON MUTOrOBOM aTTecTalnuu). [IporpamMmma o uHpopMaTUKE SIBISETCS
OCHOBOHM JJII COCTaBJICHHS AaBTOPCKUX YUYEOHBIX MPOrpaMM H Y4YEOHHKOB,
NOYPOYHOIO MJIaHUPOBAHUS Kypca YUUTEIIEM.

HNudopmartuka B cperHeM oO1ieM 00pa30BaHUU OTPaXKAET:

CYyIIHOCTh HMH(POPMATHKH KaK HAyYHOW JAWCHMIUIMHBI, HW3ydaromlien
3aKOHOMEPHOCTH MPOTEKAHUSI ¥ BO3MOKHOCTH aBTOMATHU3AIMHA HHPOPMAITMOHHBIX
IPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHbIE  O0JacTd  NPUMEHEHUs  HUHDOPMATUKH, TPEXKAE  BCETO
UH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABJICHUE U COLUANBHYIO chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep HWHPOPMATHKH ¥ HWH(DOpPMAIIMOHHON
JESITEIIBHOCTH.

Kypc nndopmatuku 1jst ypoBHSI CpeAHEro 001Iero oOpa3zoBaHUs SIBISETCS
3aBEpUIAIOIIMM 3TallOM HEMPEepPhIBHOW MOJATOTOBKM OOydYarommxcsi B oOjacTu
UHPOPMATUKA U WH(DOPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHH, OMUpaeTcs
Ha coJiep’kaHue Kypca MHPOPMATHKH YPOBHS OCHOBHOTO OOIIET0 0Opa30BaHUS U
OMBIT  TIOCTOSIHHOTO  TIPUMEHEHHUs  WH(OPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPETalni0 U 000O0IIeHHe
3TOTO OTBITA.



PesynbpTarel  yrayOGnéHHOTO ypOBHS U3y4eHHS y4eOHOTrO mpeameTa
«UHpopmaTtukay OpUEHTHpPOBAHHI Ha TOJYYEHHE KOMIIETEHTHOCTEH  JJIst
nocyienytonen npodecCHOoHaTbHON NEeITeTbHOCTH KaKk B paMKax JaHHOU
IpeIMETHON 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel oOnacTsax. OHM BKJIIOYAIOT B CEOs:

OBJIAJICHUE KIIFOUEBBIMU TOHATUSMH W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCS JaHHas MpeaMeTHas o0JacTb, PaclO3HABAHME COOTBETCTBYIOUIMX UM
PU3HAKOB U B3aUMOCBSI3€H, CTOCOOHOCTh JEMOHCTPUPOBAThH PA3INUHbIE TTOIXO/IbI
K U3YYCHUIO SIBJICHUN, XapaKTEPHBIX JIJI U3ydaeMOi IpeAMEeTHON 00J1acTH;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3aJayH,
XapakTepHbIE JUIsl MCIOJB30BAHUS METONOB MW HWHCTPYMEHTapus JaHHOU
peIMETHON 00J1acTH;

HAJIMYUE TMPEACTABICHUN O JAHHON MpEeAMETHON 00JIaCTH Kak IEeIOCTHOU
TEOpUH (COBOKYITHOCTH TEOPHUIi), OCHOBHBIX CBS3SIX CO CMEXKHBIMU 00JIACTAMU
3HaHUM.

B pamkax yrayO0naéHHOro ypoBHS M3y4deHHs] MH(OPMATUKH 00eCIeUHBACTCS
I[eJICHAIIpaBJIeHHAsl MOATOTOBKAa O0YYaIOUIMXCA K MPOJOJDKEHUIO 00pa3oBaHUs B
opraHuzanusx  npodecCHOHATBLHOTO  00pa3oBaHWsI 1O  CHCIHATBHOCTSM,
HEIMOCPEJICTBEHHO CBSI3aHHBIM € UU(POBBIMU TEXHOJOTHUAMM, TaKUM Kak
nporpaMmMHasi MHXeHepHs, UHGOpMalMOHHAs 0e30MacHOCTh, MH(GOPMAIIMOHHbIE
CUCTEMbl M TEXHOJOTMH, MOOWJIbHBIE CHCTEMbl M CETH, OOJbIINE JaHHBIE U
MalIMHHOE OOy4YeHHE, NPOMBIIUICHHbII WHTEpPHET BeIlled, WCKYCCTBEHHBIN
UHTEJUIEKT, TEXHOJIOTMM O€ClpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBBIC
TE€XHOJIOTUH, CHCTEMBI PACIPENEIEHHOTO PEECTPA, TEXHOJOTUH BUPTYAIBHOU H
JIOTIOJIHEHHOM PEAIbHOCTEM.

OcHoBHast 1enb u3ydeHusi ydeOHoro mpeamera «Wudopmatuka» Ha
yrayOn€HHOM YpPOBHE cCpenHero oOmiero ooOpazoBaHusi — oOecredeHue
JanbHEHero pa3BUTUs HMHOOPMAIMOHHBIX KOMIIETEHUIUNA 00ydYarolmerocs, €ero
TOTOBHOCTH K >KM3HM B YCJIOBUSIX pa3BUBarOUIerocs MHGHOPMAIIMOHHOTO 00IecTBa
Y BO3pACTAIONIEH KOHKYPEHLUMM Ha pPBIHKE TpyAa. B CBS3M C 3TUM H3ydEHHE
uHpopmatuku B 10—11 xnaccax 10mKHO 00€CTIEUUTH:

c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAaHHOIO Ha MOHMMAHUU POJIU
uHDOpMATUKHA, HWHDOPMAIMOHHBIX W KOMMYHHUKAI[MOHHBIX TEXHOJOTUH B
COBPEMEHHOM OOIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

c(OpMUPOBAHHOCTh yMEHHM pa3nuuyaTh (aKTbl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJbI, BHJIETh WX CBS3b C KPUTEPUSIMHU OLICHUBAHHUS U CBS3b
KPUTEPUEB C OMPEIECIEHHON CUCTEMOU LIEHHOCTEM, MMPOBEPATH HA JOCTOBEPHOCTD U
000011aTh HHpOPMAITHIO;



c(hOPpMUPOBAHHOCTh  TPEJACTABICHUA O BIUSHUM  WH(POPMAITMOHHBIX
TEXHOJOTHMM Ha JKU3Hb 4YeJOBeKa B OOIIECTBE, MOHUMAaHUE COIMAIBHOTO,
HDKOHOMHYECKOTO, IMOJIUTUYECKOTO, KYJIbTYPHOTO, IOPUINYECKOrO, IPUPOIHOIO,
HPrOHOMHYECKOT0,  MEIMLIMUHCKOTO M (PU3UOJOTMYECKOTO  KOHTEKCTOB
UH(OPMAIMOHHBIX TEXHOJIOTUH;

MPUHATUE TMPABOBBIX U TUYECKHUX ACTICKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHME OTBETCTBEHHOCTH JIIOAEH, BOBJICYEHHBIX B CO3JAHUE U HCIIOJIb30BaHUE
MH(OPMAIMOHHBIX CUCTEM, paclpoCTpaHeHre HH(OpMAINY;

CO3J]aHUE YCJIOBHM Ji1 pa3BUTHS HABBIKOB Y4YEOHOMW, MPOEKTHOM, HAy4YHO-
MCCJIEIOBATENLCKOW U TBOPYECKOM JESITeIbHOCTH, MOTHMBAIIMM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

B conepxannm yuebnoro mpeamera «MHpOpMaTHKa) BBIIETSIOTCS YETHIPE
TEMATUYECKHUX pa3iena.

Paznen «llu¢gpoBas rpaMOTHOCTH» TMOCBSIIEH BOIPOCAaM YCTPOWCTBA
KOMITBIOTEPOB W JIPYTHX DJIEMEHTOB IU(POBOTO  OKPYXKEHUS, BKIIOUYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEICTB ONEPALMOHHON CUCTEMBI, paboTe B
cetu VIHTEpHET ¥ WCHONB30BAHUIO WHTEPHET-CEPBUCOB, WHOOPMAITMOHHON
0€30MacHOCTH.

Paznen «Teoperudyeckue oOCHOBbI HHGPOPMATHMKH» BKIIOYAaEeT B ceOs
MOHATUUHBIA anmapat WHPOPMATUKH, BOMPOCHI KOJAUPOBAHUS WHQPOPMAIIUU,
u3MepeHnus MHGOPMAITMOHHOTO O0BEMA JTaHHBIX, OCHOBBI alIreOphl JIOTHKUA U
KOMIIBFOTEPHOT'O MOJIEIIMPOBAHHS.

Pasznen «AaropurmMsl M NPOrpaMMHMPOBAHHME» HAIPABICH HA Pa3BUTHE
QITOPUTMHUYECKOTO MBIIUICHHS, pa3pab0TKy aJITOPUTMOB U OLIEHKY UX CJI0KHOCTH,
dbopMHUpOBaHNE HABBHIKOB pPEANHM3allMM MPOTPAaMM Ha S3bIKAX MPOTPAMMUPOBAHUS
BBICOKOI'O YPOBHS.

Paznen  «MudopmMaumoHHbIe  TEXHOJOIrMHM»  TIOCBALIEH  BONPOCAM
npuUMeHEHUsT MH(GOPMAIIMOHHBIX TEXHOJIOTHM, pPEaM30BaHHBIX B MPHUKIATHBIX
MPOTrPaMMHBIX MPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YMCIE B 33Jja4ax aHaIn3a
JAHHBIX, WCTOJB30BaHUIO 0a3 MaHHBIX W DJIEKTPOHHBIX TAOJMWIl IS PEIICHUS
MPUKIIAJIHBIX 3a]1a4.

B npuBenéuHom nanee coaepxanuu ydeOHoro mpenmera «HMudopmaTuka»
KYPCHUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBbI, KOTOpPbIE HE BXOIAT B
00s13aTeNBHYIO TTporpaMMy 00y4YeHHS, HO MOTYT OBITh TIPEIJIOKEHBI JIJIST U3YUCHUS
OTJIETTLHBIM MOTHBUPOBAHHBIM U CITOCOOHBIM O0yJarOIIIHMCSI.

YrnyOn€éHHbld  ypOBEeHb HW3Y4Y€HUsT HMHPOPMATUKH PEKOMEHIYyeTcs MJis
TEXHOJIOTUYECKOr0  MpOQuis, OPUEHTUPOBAHHOTO HA  HWHXKEHEPHYIO U
UHOOPMAITMOHHYIO cdepbl AEATENBHOCTU. YTIIyOJEHHBI YpOBEHb H3YUYEHUS
UHPOPMATUKHA OOECIEUYNBACT: MOJATOTOBKY OOYYAIOIIMXCSsl, OPUEHTUPOBAHHBIX Ha



CHEIUATBLHOCTH B 00JIacTU HMH(POPMAIMOHHBIX TEXHOJIOTHH W WHXXEHEPHBIC
CIIEIMANIbHOCTH, y4YacTUE€ B MPOEKTHOW W UCCIEAOBATEIbCKOU JEATEIbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMH HAIpaBICHUSMUA OTpaciu HH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJMMIIMAJaX U cAayde
EauHoro rocy1apcTBEHHOTO SK3aMeHa 10 UHPOpPMaTHUKe.

[TocnemoBaTenbHOCTh M3Y4YEHHUS TEM B Tpenesiax OJHOTO Toja oO0ydeHus
MOXET OBITh M3MEHEHa MO YCMOTPEHHUIO YYHUTENsl MPH MOATOTOBKE pabouei
POrpamMMbl U MMOYPOUYHOTO IJIAHUPOBAHUSI.

OO111ee YKMCII0 YacOB, PEKOMEHIOBAHHBIX JJIsl U3y4YeHHs] HH(popMaTUKu — 272
yaca: B 10 kimacce — 136 yacoB (4 yaca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJIEIO).



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Hu¢posass rpaMOTHOCTDH

TpeOoBaHus TEXHUKM O€30MAaCHOCTM M TUTMEHbl Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMHU HU(PPOBOTO OKPY>KEHUS.

[TpuHIMIBE pabOTHl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHCTEM. APXUTEKTypa
don Helimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPAMMBI  TIPOIECCOPOM.
OmnepaTuBHAs, TMOCTOSIHHAs W JOJTOBpeMeHHas mamsaTh. OOMEH JaHHBIMHU C
MOMOIIIbIO IUH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsiMOi JOCTYIT K TaMSITH.

OCHOBHBIE ~ TEHACHUMHU  PA3BUTHSA KOMIIBIOTEPHBIX ~ TE€XHOJOTHM.
[TapannenbHbie BBIYHCIICHUS. MHoronpoueccopHbie CUCTEMBI.
Cynepkomnbiotepbl. PacnipenenéHapie BRIYUCIUTEIBLHBIE CUCTEMBI W 00pabOTKa
OONbIIMX JaHHBIX. MoOOWIbHBIE IM(PPOBBIE YCTPOWCTBA M HUX pOJb B
KOMMYHUKAIUSAX. Bcerpoennsie KOMIIBIOTEPBI. MUKPOKOHTPOJIIEPHI.
Po6oTu3npoBaHHbIE TPOU3BOICTBA.

[IporpammHOe oOecrieueHre KOMITBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IpOrpaMMHOr0 obOecrieueHus: U uUx HazHaueHue. OCOOEHHOCTH MPOTrPaMMHOIO
obOecrieueHrns MOOWIBHBIX ycTpoucTB. IlapainenbHoe nNporpaMMHpOBaHUE.
CucremHoe mnporpamMmmHoe obOecrnieueHue. OnepaliOHHbIE CHUCTEMBI. Y TUJIUTHI.
HpaiiBepsl  ycTrpouicTB. HWHCTAIISIUMSA ©W = JIEUMHCTAIUIALMA  [POTPAMMHOTO
oOecrieyeHus.

daiinossie cuctembl. [IpuUHIMIBI pa3MelieHUss U UMEHOBaHUs (HaljoB B
nonroBpeMeHHou namsatu. [lla6nons! 11 onrcanus rpynn Ghansos.

[Iporpammuoe obecneuenue. JlnneH3npoBaHue NPoOrpaMMHOro ooecrneyeHus
u uudpoBeix pecypcoB. I[IpompuerapHoe u  CcBOOOJHOE MPOTPaMMHOE
obecrnieuenne. Kommepueckoe 1 HEKOMMEPUECKOE MCIOIb30BaHUE MPOrPaAaMMHOIO
obOecrieueHnss u 1UPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBaeMasi
3aKkoHOHATeNbCTBOM Poccuiickon denepannu 3a HEMPABOMEPHOE UCIOJIb30BAHUE
pOTrpaMMHOTro obecrieueHus U TUPPOBBIX PECYPCOB.

[IpuHIUIIBI IOCTPOCHUS U aNNapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
Ceresble npoTokonbl. Cetb MHTEpHET. Anpecanus B cet MHTepHeT. [IpoToKobI
crexka TCP/IP. Cucrema 1OMEHHBIX UMEH.

Pa3znenenne IP-cetm Ha 1mojceTu ¢ IOMONILI0O Macok moxacereil. CereBoe
agMUHHCTpUpoBaHUE. llonmyyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hamuuusg cBA3U C y3710M ceTd. OmnpeneneHue mapuipyTa JIBUKEHUS
IIAKETOB.

Bunet  pestensHoctn B cetu  HutepHer. CepBucel  HMHTepHeTa.
['eonHopMalmoOHHBIE CUCTEMBI. |'€0I0KAIIMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(Hampumep, JIOKalus MOOWJIBHBIX TeIe(POHOB, OIpPEAETCHHE 3arpyKE€HHOCTH
aBTOMArucTpaseil), ”HTEpPHET-TOPIOBIIsA, OpPOHUPOBAHUE OUIIETOB U TOCTUHULL.

['ocynapcTBeHHbIE 3JEKTPOHHBIE CepBHUCHI U ychnyru. ColuanbHbIE CETH —
opraHu3alys KOJUIEKTUBHOTO B3aMMOJCHCTBUS M oOMeHa naHHbIMU. CeTeBoi
ATUKET: MpaBuWiia MOBeAeHUs B Kubeprpoctpanctse. [IpobiieMa mnoaiuHHOCTH
nosrydeHHoU nHpopmannu. OTKpBITEIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOTeHHbIE W IKOHOMHUYECKHE YIPO3bl, CBA3aHHBIC C HCIIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJOTH. OO01mue mpodieMbl 3alIuThl
uHpopmarmu  u  uHPOpMAMOHHOW  Oe3omacHocTH. CpeacTBa  3allMThI
uH(pOpMaIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
uHbOpMallMOHHbIX  cucTeMmax. IIpaBoBoe obOecrneueHue HUHOOPMALMOHHON
0€30I1aCHOCTH.

[IpenoTBpanieHue  HECAHKIIMOHMPOBAHHOTO  JOCTyNma K  JIMYHOM
KOH(HIeHIIMATbHON MHPOpMallUU, XpaHALIEHCS Ha MEPCOHAIBHOM KOMIIBIOTEPE,
MOOUJIBHBIX yCTpoiicTBax. BpemoHocHoe mporpaMMHoe o0ecriedeHne M CIocoObl
O00pbObI ¢ HUM. AHTUBUPYCHBIE Nporpammbl. OpraHu3anus JAYHOTO apXuBa
unpopmaruu. Pezepsroe konuposanue. [laponpHas 3ammra apxusa.

[udposanne nanubix. CUMMETpUUYHBIE U HECUMMETPHUYHBIE IUQPBHI.
[Iudper npoctoit 3amensl. [Hudp Lesapsa. Iudp Buxenepa. AnroputM
mm@poBanus RSA.

TeopeTuueckne 0CHOBbI HH(POPMATHKHU

Nudopmanusi, nanusie u 3HaHus. MHopmanmoHHbie mpoueccsl B MPUPO/IE,
TEXHUKE U OOIIIECTBE.

HemnpepbiBHbIE M JTUCKPETHBIE BEJIMYMHBI U cUTrHaibl. HeoO0xoamMocTh
JUCKpeTH3aluu MHGPOpMali, NpeJHa3HAYCHHOM Ui XpaHEeHHs, Mepefadyd U
00paboTKu B HU(POBBIX CUCTEMAX.

JIBonuHoe KkomgupoBaHue. PaBHOMEpHble U  HEpPaBHOMEPHBIE  KOJBI.
JlexoaupoBaHue COOOIIEHHM, 3alTMCAHHBIX C MOMOIIBIO HEPABHOMEPHBIX KOOB.
Ycinosue @Pano. I[locTpoeHne OIHO3HAYHO JECKOAUPYEMBIX KOJAOB C MOMOUIBIO
nepeBa. Exununbl nuamepenus konuuectsa nHpopmanmu. AnpaBUTHBIA MOAXOM K
OLICHKE KOJIM4YeCTBa HH(OpMaLIUU.

Cucrembl cumcinenus. Pa3pépHyTasi 3amuch UENbIX M APOOHBIX YHCEN B
NO3ULIMOHHON cucTteMe cuuciieHus. CBOWCTBa MO3UIIMOHHOM 3amUCU  Yucha:
KOJIMYECTBO IU(p B 3alKCH, MPU3HAK JEIMMOCTH YHCIa HA OCHOBAHUE CHUCTEMBI
cuMcleHus. AJITOPUTM TEepeBoa 1eJIoro yncia u3 P-uuHoi cuctemMsl cHUCIIeHus B
JECATUYHYI0. AJITOPUTM TepeBoJa KOHEYHOM P-uuHOM 1apoOu B JECATHYHYIO.
AJNTOPUTM TMEpeBoja IEJIOr0 Yucia U3 JECATUYHOM CHCTeMbl cuucieHus B P-
nuynyto. IlepeBon KoHeuHOW necsaTuyHOM Jpobu B P-nunyr. [[BouuHas,
BOCbMEpUYHAs U IIECTHAALIATEPUYHASI CUCTEMbl CUMCIICHUS, CBSA3b MEXKAY HHUMHU.



ApudmeTnueckue omepanrdyd B TMO3WIMOHHBIX CHCTEMax CUYUCICHUA. TpouvHas
YPaBHOBEIIEHHAs] CUCTEMa CUMCIEHUs. JIBOMUHO-IECITUYHAS CUCTEMA CUUCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OpnoOaiiTHBIE KOIWPOBKHU.
Cranmapt UNICODE. Komupoka UTF-8. Omnpenenennie uHPOpMAITMOHHOTO
00BbEéMa TEKCTOBBIX COOOIIIEHUH.

KoaupoBanne  uzoOpaxkenuit. OueHka uHPOpMALMOHHOTO  00BEMa
rpaduuecKux TaHHBIX MPU 3aJJaHHBIX pPa3pelIeHUH U TITyOUHE KOAUPOBAHUS IIBETA.
[IBeToBbie Momenu. BekTopHoe komupoBanue. DopmaThbl Tpaduyeckux (aiios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OnieHKka HHPOPMAIIMOHHOTO 00bEMA 3BYKOBBIX JaHHBIX
IIPU 33JaHHBIX YaCTOTE JUCKPETU3ALMH U PA3PSIHOCTH KOJTUPOBAHUS.

Anre6pa noruku. Ilonstue BbIcKa3biBaHMs. BpickasbiBaTenbHbIE (HOPMBI
(mpenukatbl). KBaHTOPHI CyII€CTBOBaHMS U BCEOOITHOCTH.

Jlornyeckue omnepanuu. TaOaUIbl MCTUHHOCTH. JlorMueckue BBIPAXKEHUS.
Jlornyeckue TtoxzaecTBa. JlOKa3aTeabCTBO JIOTMYECKUX TOXKIECTB C MOMOLIBIO
TaOJIMI] ICTUHHOCTH. Jlornueckue onepannu 1 onepanuy Haj MHOKECTBAMH.

3aKoHbI anredpbl JIOTUKH. OKBHUBAJEHTHBIE MPEOOPa30BaHUSA JIOTUYECKUX
BBIpAKCHUH. JIornueckue ypaBHEHUs U CUCTEMBbI YPaBHEHUM.

Jlornyeckue (GyHKUMUUA. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTUYECKHUX
GyHKIMI OT KoJInyecTBa apryMeHToB. [1oyHbIe cuCcTeMBbl TOTHYECKUX (DYyHKIUH.

Kanonnueckne  ¢opmbl  jormdyeckux — BelpaxkeHuil.  CoBeplleHHBIE
JTU3bIOHKTUBHBIE M KOHBIOHKTHBHBIE HOpPMajbHble (OPMBI, QJITOPUTMBI HX
MOCTPOEHUS MO TAOIUIE UCTUHHOCTH.

Jlornueckue »35€eMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmatop.
MHoropa3zpsaasbeii cymmarop. IlocTpoeHue cxem Ha JOTMYECKUX JJIEMEHTax II0
3aJJTaHHOMY JIOTMYECKOMY BBIPDQKEHHUIO. 3alUCh JIOTUYECKOTO BBIPAKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBieHre LENbIX YHMCEN B MNaMATH KoMIbloTepa. OTpaHUYEHHOCTH
JMana3oHa 4YHCeNl IpU OrPaHUYEHHHM KOJWYecTBa paspsaoB. IlepenosiHeHue
paspsimHOU ceTkr. be33HakoBbIe M 3HAKOBBIC JTaHHBIC. 3HAKOBBIM OWUT. J[BOMYHBIN
JIOTIOJIHUTENBHBIN KOJ OTPULIATEIIHHBIX YUCET.

[loGuToBbIE JoTHUYeckue omnepanuu. Jloruyeckuit, apupMeTUUECKUNd U
nukinyeckuit  capurd. lludpoBanue ¢ mnoMoupbl0 MOOUTOBOM  omnepanuu
«uckimovarouiee MJIN».

[IpencraBneHre BEHIECTBEHHBIX YMCEI B NaMATH KOMIIbIOTEpa. 3Haydalas
4acTh U MOPAJOK uucia. JlmanazoH 3HaYeHWI BelleCTBEHHBIX yucen. [Ipobremsl
XpPaHEHHs BEIIECTBEHHBIX WYHCEJ, CBSA3AaHHBIE C OIPAHUYEHUEM KOJUYECTBA
pa3psaoB. BreimonmHeHuwe onepauuid ¢ BEMIECTBEHHBIMM YHCIAMH, HAKOIUICHHE
OIHUOOK TIPH BBIYUCICHUSX.



AJITOPUTMBI U TPOrPaAMMHUPOBaHUE

Omnpenenenre BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEHIIMX aNTOPUTMOB
YOPABJIECHHUS] HCIOIHUTEISIMU M BBIYMCIUTEIBHBIX aldropuTmoB. OrmpeneneHue
UCXOAHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET AaTh TPEOyeMbIl pe3yJIbTaT.

Ortanbl peuieHUs 3a4ad Ha KoMIbroTepe. MHCTpyMeHTanpHbIE CpencTBa:
TPAHCIATOP, OTIATUUK, NpoduaupoBUMK. KoMmumismuss u uUHTepHperanus
nporpamm. BupTyanbHble MallIvHBbL.

WuTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Wcnonp3oBaHue TpaccUpoBOUHBIX Tabiuu. Otnanoussii BbiBoA. Ilomiarosoe
BBIIIOJIHEHHE ITporpamMmel. Todku octa”oBa. [IpocMOTp 3HaueHUI IEPEMEHHBIX.

A3pik  mporpammupoBanust (Python, Java, C++, C#). Tunbl naHHBIX:
LEJIOYUCIIEHHbIE, BEIIECTBEHHbIC, CHUMBOJIBHBIE, JIOTHUECKHE. BeTBieHus.
Cnoxusie  ycnoBus. [luknael ¢ ycinoBueMm. [{ukiabl MO MEPEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  IUKJIOB. HBapumaHT 1UKIA.
CocraBneHue LUKIA C HUCIOJB30BAHUEM 3apaHEE ONPENEIEHHOTO WHBAPUAHTA
LUKJIA.

JlokyMeHTUpOBaHuE IIPOrpPaMM. Hcnonp3oBanne KOMMEHTapHUEB.
[ToaroToBka onucaHus IPOrpaMMbl U HHCTPYKLUH IS ITOJIB30BATEIS.

Anroput™Mbl 00paOOTKHM HATypaJIbHBIX YMCEJ, 3aIUCAHHBIX B MO3ULIMOHHBIX
CHUCTeMaX CUHMCJICHHA: pa30MEeHHE 3amuch 4YHhClia Ha OTHCNbHbIE LUDPHI,
HaXO0XJIECHWE CYMMbl M TMpOU3BEACHUA LU(p, HAXOXKACHHE MaKCHUMaJbHOU
(MuUHUMAaTBHOW ) TG PHI.

HaxoxaeHue Bcex NMPOCTBIX YUCEN B 3aJlaHHOM JuarnasoHe. [IpencraBinenue
qycia B BUJIe HA0Opa MPOCTBIX COMHOKUTENEH. ANrOpUTM OBICTPOTO BO3BEACHUS
B CTEIICHbD.

O0paboTka JaHHBIX, XpaHAIUXCS B aitnax. TekcToBbIe U ABOMYHBIC (DANIIBI.
daiinoBeiec TIepeMeHHbIC (daiioBbie ykazarenu). Urenue u3 daiina. 3anuch B
Gaii.

Pazbuenue 3amaun Ha noazanaun. [loamporpammel (mporeAypsl U YHKIIAHN).
Pexypcus. PexypcuBHbie 00bekTHl ((ppaktansl). PexypcuBHblE mnpouenypsl u
¢ynkun. Mcnonb3oBanne cTeka Al OpraHu3alii PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAAPTHOW OMOJMOTEKM S3bIKa IPOrPAMMUPOBAHMSL.
[Tonkmtouenne  OMONMOTEK  MOANPOTrPAMM  CTOPOHHUX  MPOU3BOJUTENEH.
MoaynbHBIM OPUHIUIT TIOCTPOEHUS ITPOTPAMM.

Uucnenusle MeTonabl. TouHoe U NPUOMMHKEHHOE pEUICHHs 3aJayu.
YucneHHble METObI PELICHUS] YpaBHEHUI: METO/ Iepedopa, METOA MTOJIOBUHHOTO
nenenus. [lpubnux€HHOE BBIUKMCIICHUE JUIMH KPUBBIX. BhIuMclieHHE Tiomaaei
Guryp ¢ INOMOLIbIO YMCIEHHBIX METOAOB (METOJ NPSIMOYTOJIbHUKOB, METOJ



tpaneuuii). Ilonck makcumyma (MuHUMYMa) (YHKUMHA OJHOM MepeMeHHOH
METOJIOM TOJIOBUHHOTO JI€JICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QyHKIMH — sI3bIKa
MPOTPpaMMHUPOBAHUS JIJI1 OOPAOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 0OpaObOTKH
CUMBOJIBHBIX CTpPOK: TIOJICYET KOJMYECTBA IMOSBIICHUM CUMBOJA B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBa IO MNPOOETbHBIM CHMBOJIAaM, MOUCK MOJCTPOKU
BHYTPU JAaHHOW CTPOKHM, 3aM€Ha HAWJCHHOW IOJACTPOKM HA APYTYH) CTPOKY.
['eHepammsi BceX CJIOB B HEKOTOPOM an(aBHTE, YIAOBICTBOPSIOMINX 3aJaHHBIM
orpaanueHusM. [IpeoOpa3zoBaHue unciaa B CHMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBbl M MOCHEAOBATENIBHOCTH 4YHCeNl. Bbruncienne 0000mEHHBIX
XapaKTepUCTHUK 3JIEMEHTOB MacCHMBa WM YHCIOBOM MOCIEI0BATEIBHOCTH (CYMMBI,
IPOU3BENICHUS, CPEAHEr0 apu(pMETHUYECKOro, MUHUMAJIBHOTO U MaKCHUMaJbHOTO
AIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOUIMX 33JJaHHOMY YCIOBHIO).
JInHEeNHBIN MTOKCK 3aJTaHHOTO 3HAaYEeHUSI B MacCHUBE.

CoptupoBka ogHOMEPHOTO MaccuBa. [IpocThie METOIBI COPTHPOBKU (METO.
nmy3bIpbKa, METOJ BBIOOpa, COPTHPOBKA BCcTaBKaMu). COPTHPOBKA CIHUSHHUEM.
brictpas coptupoBka maccuBa (amroputm QuickSort). /IBomuHbIi TOHMCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymMepHbIe MacCuBbl (MaTpullbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MacCHBOB: 3aIlOJIHEHHE JBYMEPHOTO YHCIOBOTO MacCHBa IO 3aJaHHBIM MIPaBUIIAM,
MOUCK 3JIEMEHTA B IBYMEPHOM MAaCCHBE, BBIUMCICHHE MaKCUMyMa (MUHUMYyMa) U
CyMMBI 3JIEMEHTOB JBYMEPHOIO MAacCCHBa, IEPECTAaHOBKA CTPOK U CTOJIOIIOB
JIBYMEPHOT'O MacCHUBa.

HNudopmManuoHHbIE TEXHOJIOT U

TexkcroBbrii mpomeccop. PenaktupoBanue u ¢opmarupoBanue. [IpoBepka
opdorpaduun u rpammaruku. CpeacTBa MOHMCKa M aBTO3aMEHbl B TEKCTOBOM
npoueccope.  Mcnonw3oBanue — ctuieil.  CTpyKTYpUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHocku, ornaBieHue. KomiekTuBHas paboTra € JIOKYMEHTaMH.
HHCTpyMEHTBI pelieH3UPOBaHUsl B TEKCTOBBIX Mporeccopax. O6imayHble CEpBUCH.
HenoBass mepenucka. Pedepar. I[lpaBunma nuTUpOBaHUS HUCTOYHUKOB U
opopmiieHus Oubnmorpaduuecknx ccbuiok. OdopmiieHHEe CHHUCKa JUTEPaTyphl.
3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TeKcTa. TeXHUUYECKHE Cpe/icTBAa BBOJA
TekcTa. CrHenuanu3upoBaHHbIE CPEACTBA PENAKTHUPOBAHUS MAaTeMaTHYECKUX
TEKCTOB.

Ananu3 nanHbiX. OCHOBHBIE 3aJjaud aHalIM3a JAaHHBIX: MPOTHO3HPOBAHUE,
Kiaccudukanums, KiacTtepuzanus, aHanu3 oTkiIoHeHuH. IlocnenoBaTenbHOCTD
pelieHus 3aja4 aHajiu3a JaHHBIX: cOOp MEPBUYHBIX JIAHHBIX, OYUCTKA M OLEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOCHUE MOJENH, MPeoOpa3oBaHUE JAaHHBIX,
BU3yaIM3alsl JaHHBIX, HHTEpIpeTanus pe3yiabTatoB. [IporpaMMubie cpenctsa u



UHTEPHET-CEPBUCHI ISl 00pabOTKH U MPeICTaBICHUS JTaHHBIX. bobline nTaHHBIE.
Mammnanoe o0yuenue. HTeIeKTyanbHbIN aHATU3 JaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO AIEKTPOHHBIX TaOaUL. BbIUMCIEHHE CyMMBI,
cpeaHero apuMeTHIecKoro, HauOoIbIIETO (HAMMEHBIIIETO) 3HAUCHUS Uala3oHa.
Breruncnenne koag¢uuueHTa KOppensiuuu JBYX psaIoB JaHHbIX. IlocTpoenue
CTONOYATHIX, JMHEMYaThIX M KpYroBbix jguarpamm. Iloctpoenune rpadukoB
¢ynxmii. [TogOop nuHUM TpeH A, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIEHUE YpaBHEHMM € NOMOULIbI0 TMOA0O0pa IapameTpa.
OnTuMH3anMs Kak MOMCK HAWIy4dllero peuieHus B 3aJaHHbIX ycioBusx. LleneBas
¢yHkuus, orpaHuyeHus. JIokanbHble M TJI00aNbHBIH MUHUMYMBI IL€JIEBOM
¢ynkun. Pemenue 3a1ay ONTUMU3ALNN C TTOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KJTACC

Teopernueckne 0CHOBbI HH(POPMATHKHU

TeopeTndyeckue TOAXOJAbI K OIEHKE KOJMYecTBa HH(pOpMAIUU. 3aKOH
agauTuBHOCTU HHGopmaiuu. Popmyna Xaptiu. MHbopMmalus U BEepOSTHOCTS.
®opwmyna lllennona.

Anroputmbl cxaTusi naHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. AJTOpuTMBI CXKAaTHSl JaHHBIX C MOTEPSMH. Y MEHBIICHUE
rIyOuHBI KoupoBaHus 1iBeta. OCHOBHBIEC ujien aroputmMoB cxatus JPEG, MP3.

CkopocTh Tmepenauyd JaHHBIX. 3aBUCMMOCTh BPEMEHHU I€peladyu OT
nH(OPMAITMOHHOTO O00BEMA NAHHBIX M XapaKTEPUCTUK KaHana CBs3u. [IpudumHbI
BO3HMKHOBEHHUS OIMMOOK Tpu mepenadye AaHHBIX. Koppl, IMO3BOJISIONINE
00Hapy>KUBaTh U MCIHPABIATH OIMIMOKH, BO3HHUKAIOIIME MPHU Tepeaade JaHHBIX.
Paccrostnue Xsmmunra. KogupoBanue ¢ moBropenruem 0utoB. Koapl XaMmuHra.

Cucrembl. KoMIIOHEHTBI CcHUCTEMBl M HX B3auMoacucTBue. CHCTEMHBIN
s dexT. Yrnpapnenue kak nHGOpPMAIMOHHBIN TIpotiecc. OOpaTHast CBA3b.

Mopaenun u monenupoBanue. llens monenupoBanus. COOTBETCTBUE MOJEIU
MOJIETUPYEeMOMY OOBEKTY WJIM TpoIlieccy, Ieau MoaenupoBanus. dopmanuzarus
MPUKJIAHBIX 33/1a4.

[IpencraBnenne pe3yabTaTOB MOJICIUPOBAHUS B BHUIE, YIOOHOM st
BOCIIPHUATHS YeoBeKoM. [ paduueckoe npecTaBiaeHUe JaHHBIX (CXEMBbI, TaOIHIIbI,
rpadukm).

I'padwi. OcHoBHbIe TTOHATHUSA. Bunbl rpadgoB. Onucanue rpagoB ¢ MOMOIIBIO
MATpUI] CMEXKHOCTH, BECOBBIX MAaTpPHIl, CIHUCKOB CMEXHOCTH. PemeHue
AITOPUTMUYECKUX 3a/]ad, CBS3aHHBIX ¢ aHaimm3oM rpadoB (IOCTpOCHUE
ONTUMAIBHOTO TYTH MEXKAYy BepmmHaMu Tpada, ompeaeseHne KOJINYeCTBa
pa3IUYHBIX MYTEH MEXIy BEpPUIMHAMUA OPUEHTHUPOBAHHOTO AI[MKIMYECKOTO

rpada).



HepeBns. bunaproe nepeBo. JlepeBbs moumcka. CrocoOsl 00xoma mepesa.
[IpencraBienne apuMeTHUECKUX BBIpAXKEHUN B BUJE AepeBa. JUCKpeTHbIE UTPHI
JIBYX UTPOKOB C MoJiHOM nHpopmanmeit. [loctpoenne nepeBa mepedopa BapruaHTOB,
OMKMCAHUE CTPATETUU UTPhl B TAOTUYHOU (popme. BBIMTpHIIIHbIE M TPOUTPHIIIHbIE
MO3ULIMU. BBIMTPBILIHBIE CTPATETUH.

CpeacTBa MCKYCCTBEHHOro HMHTeJiekTa. CepBHCHI MAIIMHHOIO IMEpeBoAa U
pacnio3HaBaHusl YCTHOU peun. KorHUTHUBHBIE cepBUCHL. MneHTr(uKanms u mouck
U300paKEHUH, pacrio3HaBaHHE JIUL. Camoo0Oyyaroiuecs CHUCTEMBL.
M cKyCCTBEHHBI MHTEIUIEKT B KOMIBIOTEPHBIX HMrpax. Mcrmosib30BaHHE METOJIOB
MCKYCCTBEHHOI'O MHTEJIEKTa B oOydyaromux cucreMmax. Mcmnosiab30BaHue METO/I0B
UCKYCCTBEHHOI'O MHTEJUIEKTa B poboToTexHuke. MHTepHer Bemel. [lepcriekTuBb
pPa3BUTHS KOMIIBIOTEPHBIX HHTEJUIEKTYyaJIbHBIX ccTeM. HelipoHHBIE CETH.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

Qopmann3anuss  OOHATHS — anroputma.  MammHa  TelopuHra — Kak
YHUBepcaJIbHas MOZeNb BeruucieHun. Tesuc Yépua—TwvropuHra.

OreHka CI0XHOCTU BbIYMCICHHUI. Bpemst paboTbl u 00BEM HCHOIB3YyEeMOM
naMATH, WX 3aBUCUMOCTb OT pa3Mepa HCXOJHbIX JaHHbIX. OleHka
ACUMIITOTHYECKON CIIO)KHOCTH  QJITOPUTMOB. AJITOPUTMBI  MOJIMHOMHUAIBHOU
cinoxkHoctd. Ilepebopuble anroputmbl. [IpuMepbl pa3iaMUYHBIX —AJITOPUTMOB
pELIeHNs OJJHOM 3aa4H, KOTOPbIE UMEIOT PA3JINYHYIO CIOXKHOCTb.

[lonck mpoOCTBIX 4YMCEN B 3aJaHHOM [JHANa30HE C IIOMOLIBIO AJITOPUTMA
«petrero DparocheHay.

MHuoropa3zpsaHbie LeIble Yucia, 3a1a4d JUIMHHON apu(METUKH.

CnoBapu  (accoluaTMBHBIE MACCHBBI, OTOOpakeHHs).  Xd3II-TaOJHUIIbI.
[Toctpoenue andaBUTHO-4ACTOTHOTO CIOBAPS AJIS 33JJaHHOT'O TEKCTa.

Crexku. AHamu3 NPaBWIBHOCTH CKOOOYHOTO BBIp@XEHUSA. Bpruucienue
apu(hMETHIECKOTO BBIPAYKEHMSI, 3aIIMCAHHOTO B MOCTPUKCHOU Popme.

Ouepenu. Mcnonb3oBanue ouepeau 1jisi BDEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbl Ha rpadax. [locTpoeHne MHMHMMAambHOTO OCTOBHOTO JepeBa
B3BEIICEHHOTO CBSI3HOTO HEOpHEHTHpoBaHHOTO rpada. KommyecTBo pasauyuHbIX
nyTeld MeXAy BEepIIMHAMU OPUEHTHPOBAHHOTO AIlMKIMYECKOro rpada. Aaroputm
JlenkcTphl.

HepeBbs. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYP. /IBOMUYHBIE
(Ounapubie) aepeBbs. llocTpoeHue aepeBa s 3aaHHOTO apUPMETHUECKOTO
BbIpakeHUs. PekypcuBHbIE anropuTMmbl o0xoja nepesa. Mcmonb3oBaHue cTeka U
odepenu sl 00Xo/a AepeBna.

JAvuHamMuyeckoe NpOrpaMMHpPOBAHME KaK METOJA pEUleHus 3aJad ¢
COXPAaHEHUEM IPOMEKYTOUHBIX PE3YyJIbTATOB. 3aJayM, pPEIIaeMble C MOMOIIbIO



JUHAMAYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYHCICHUE PEKYPCUBHBIX (YHKIIHM,
MOICYET KOJIMYECTBA BAPUAHTOB, 3a/1a41 ONITHMH3AIINN.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOTrpaMMHUpPOBaHUN. OOBEKTHI U
kjaccbl. CBOMCTBa M METO/BI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TIOJXOJIA.
Wukancymnsnus, HacJae0BaHue, MOTUMOP(OU3M.

Cpenbl  ObicTpoit pa3paboTku mnporpamm. [IpoexTupoBanue uHTEpdeiica
nosib3oBaTens. Mcrnonp30BaHWE TOTOBBIX — YHOPABISAEMBIX  3JIEMEHTOB A
MOCTPOEHUsI HHTEpPeiica.

O630p  s3bIkOB  mporpammupoBaHusi.  [lonatue o  mapaaurmax
IPOrpaMMHUPOBAHMUS.

NupopManiuoHHBIE TEXHOJIOTHH

DTtanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO  MOJIECIMPOBAHMS: ITOCTAaHOBKA
3ajaud, pa3paboTka  MOJENM, TECTUPOBAHUE  MOJENIH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTATOB MOICIIMPOBAHUSI.

Jluckperusanusi TNpyd MaTEMaTUYECKOM MOJEIUPOBAHUU HETPEPHIBHBIX
mpoieccoB. MopaenupoBanue ABWKEHHS. MoaenupoBaHue — OMOJOTHYECKHX
cucteM. MaremaTuyeckue  MOJETM B OKOHOMHKE.  BpiuncnurtenbHbie
HKCIIEPUMEHTHI C MOJIEIISIMHU.

OOpaboTka pe3yJbTaTOB SKCIEpUMEHTa. METo HAaMMEHBITNX KBaJpPaTOB.
OrneHka YHCIOBBIX TApPaMETPOB MOJEIHPYEMBIX OOBEKTOB U  IPOIIECCOB.
BoccranoBieHue 3aBUCUMOCTEM 110 pe3yJibTaTaM 3KCIEPUMEHTA.

BepositHoctHeie Mozenu.  Metoast Monte-Kapno.  MMutanmoHHoe
MozenupoBanue. CUCTEMbl MaCCOBOTO OOCITYKUBAHMUS.

Tabmuunbie (pensiMoHHBIE) Oa3bl MaHHBIX. Tabmuia — mMpeacTaBiICHUE
cBeneHuii 00 omHOTUIHBIX oObekTax. Ilone, 3amuch. Kimrou tabmuier. Pabora ¢
roroBoil 0a3oil naHHbIX. 3anojHeHWe Oa3bl NaHHbIX. [louck, copTUpoBKa U
bunbTpalys TaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpoChl C MapaMeTpaMHu.
Brruucnsiembie moss B 3ampocax.

MHuorotabnuunble  0a3bl JaHHBIX. THIBI CBA3EH MEXIy TaOIUIIaMHU.
Buenrnwmii xmtou. [{enocTHOCTS 6a3bl JaHHBIX. 3aMPOCHI K MHOTOTA0IMYHBIM 0a3zaM
JTAHHBIX.

NuTepHer-tipunoxenus. [IoHsITHE 0 CEpBEPHON U KJIMEHTCKOW YacTsX CauTa.
TexHONMoTHs «KJIMEHT — cepBepy», €€ MOCTOMHCTBA U HemocTaTku. OCHOBBI S3bIKA
HTML wu xackamupix Tabmuiy cruined (CSS). Cuenapum Ha si3bike JavaScript.
dopmbl Ha BEO-CTpaHHUIIE.

Pa3melienne BeO-caliToB. Y ciayra XocTUHTa. 3arpy3ka ¢haijioB Ha CauT.

BBon m300pakeHui C MCIHONB30BAHUEM PA3IUYHBIX HU(POBBIX YCTPOIMCTB
(mudpoBeIx (poToanmapaToB U MHUKPOCKOTIOB, BHJIEOKAMEp, CKAaHEPOB U JAPYTHX



ycTpoiictB). ['padmueckuii penaktop. Pazpemenue. Kagpuposanue. Mcnpasienne
nepcrekTuBbl.  I'mcrorpamma. Koppekuuss  ypoBHEH, KOppEeKIMs  LBETA.
ObecuBeunBaHue 1BETHBIX uU300paxeHuil. Perymsb. Pabota ¢ oOmactamu.
OUIbTPHI.

MHorocnoiiabsle u3o0paxeHus. TekcToBele ciaou. Macka cios. Kananbl.
Coxpanenue BbiaeneHHOM obnactu. [loaroroBka miuttocTpamuii 1jis BeO-cailToB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnas rpaduka. IlpumutuBbel. I3MeHeHHE TOpsAKa 3JIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. I'pynmupoBka. Kpussie. @opMaTbl BEKTOPHBIX
pucyHkoB. Mcnonib30BaHue KOHTYpOB. BekTopusanus pacTpoBbIX H300pakeHH.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX MOJEIEH.
Cerounble Momenu. Marepuanbl. MoJaenupoBaHHE WCTOYHUKOB OCBELICHUS.
Kameprl. ApautuBHble TexHonoruu (3D-npunrepst). Ilondatue o BupTyaiabHOU
PEaIbHOCTH U JOIOJHEHHOM PEaJIbHOCTH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBINM YPOBEHB) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE ~ PE3yNbTaThl  OTPAXAIOT TOTOBHOCTh M CIIOCOOHOCTH
00y4JarImuXcsi PyKOBOJCTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEH TO3HIHEH
JMYHOCTH, CHCTEMOH IICHHOCTHBIX OpHUCHTAIMHA, TO3UTUBHBIX BHYTPEHHUX
yOXKIEHUN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO
o0IecTBa, pacuIMpeHre KU3HEHHOTO OMBITa M OMbBITa JEATEILHOCTH B MPOIECcCe
peanm3ani  CpeACTBaMHU  y4eOHOro TMpeaMeTa OCHOBHBIX  HalpaBlICHUM
BOCITUTATEIHLHOU JIEATETLHOCTH.

B pesynprare wusydeHuss wHGOpPMATHKA Ha YpPOBHE CPEAHETO OOIIETO
obpasoBanus y obOydarorierocs OyayT chOpMHPOBAHBI CICAYIONINE JTAYHOCTHBIC
PE3YIBTATHI:

1) rpaxxaaHCKOro BOCIIMTAHMS:

OCO3HaHUE CBOUX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA W TIPaBOTOPSAAKA,  COOJIIOJIGHWE  OCHOBOIOJATAIOIMIUX  HOPM
WH()OPMAIIMOHHOTO TIpaBa U UHPOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh IPOTHUBOCTOATH HJCOJOTHU DKCTPEMH3Ma, HAIMOHAIHU3MAa,
KceHOGOoOWH, MUCKPUMHUHAIMU 10 COIMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAI[MOHAJIBLHBIM ITPH3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) MATPUOTHYECKOTO BOCITUTAHUSI:

IIEHHOCTHOE OTHOIIIEHNE K UCTOPHUUECKOMY HACIIEANIO, TOCTIKEHUsIM Poccnn
B HayKe, NCKYCCTBE, TEXHOJIOTUAX, IOHUMaHUE 3HaYeHUsI MH(POPMATUKH KaK HAYKH
B KU3HH COBPEMEHHOTO O0IIEeCTBa;

3) AYXOBHO-HPABCTBEHHOT0 BOCTIIUTAHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpHEHTHUPYSCh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJE B
cetu NHTEpHET;

4) 3cTETHYECKOT0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs OCTETUKY HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATh Pa3IUYHbIE BHUABI HCKYCCTBA, B TOM YHUCIE
OCHOBAHHOTO Ha UCTIOJIh30BaHUN UH(POPMAITMOHHBIX TEXHOJOTHI;

S) pu3uYecKoro BOCIUTAHMS:

c(OpPMHUPOBAHHOCTh ~ 3JI0POBOTO M 0Oe€30mMacHOro  o0paza  KHU3HW,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0pPOBBbIO, B TOM 4YHCIE 3a CYET



coOrofieHust TpebOBaHNN OE30MaCHOM IKCIUTyaTallii CPEACTB HHPOPMAIIMOHHBIX
Y KOMMYHUKAIIHOHHBIX TEXHOJIOTHH;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTUYECKOW W COIMATbHON
HaIpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEITLHO
BBITIOJTHATH TAKYIO JESTCIIEHOCTD;,

uHTepec K cdepaM MNpoPecCHOHATbHON JAEITeTbHOCTH, CBSI3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMUPOBAHMEM U WH(DOPMAIMOHHBIMUA TEXHOJIOTHUSIMH,
OCHOBaHHBIMH Ha JOCTH)KCHHMSX HAyKH HH(DOPMATHKH W HAyYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOp Oyaymield mpodeccuu u
pealin30BbIBaTh COOCTBEHHbIE )KU3HEHHbIE TIJIaHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKCHUH BCEU KU3HU;

7) 3K0JI0rM4eCKOr0 BOCIIUTAHUS:

OCO3HaHHE TJI00ATBHOIO XapaKTepa SKOJIOTMYECKHUX MpoOieM W MyTed X
pelieHus, B TOM 4uclIe C YYETOM BO3MOXKHOCTEM  HMH(OPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKd, IOCTIDKEHUSM HAyYHO-TEXHHYECKOTo Iporpecca Hu
OOLIECTBEHHOMN MPAKTUKH, 32 CUET MOHUMAHUS POJIM UH(POPMALIMOHHBIX PECYPCOB,
UHPOPMAITMOHHBIX TPOIECCOB W HMH(POPMAIMOHHBIX TEXHOJOTHUH B YCIOBHUSIX
rdpoBoii TpaHchopMaIiu MHOTHX cdep )KU3HH COBPEMEHHOTO 00IIIECTBA;

OCO3HAaHHE IICHHOCTH HAyYHOUW JESATENIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOCKTHYIO M HCCIIEIOBATEIBCKYIO JEATEIbHOCTh MHIUBUIYATIBHO U B TPYIIIIC.

B mporecce mocTukeHUs] TUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMMBI
no wuHMOpMaTHKE Yy OOYYalONIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
UHTEIJICKT, MPEANOIaraoumi copMIUpOBaHHOCTS:

CaMOpEryJIHpOBaHMs, BKIIIOYAIONIEIO CAaMOKOHTPOJb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh AAaNTUPOBATHCS K
YMOIMOHAITBHBIM H3MEHEHHSIM H MTPOSIBIIATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKIIOYAIONICH CTPEMIICHHE K TOCTIDKEHUIO eI U
yCrexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JEHCTBOBAaTh, MCXOJIS U3 CBOUX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHUE
JIPYTHUX, YYUTBIBaTh €T0 TPU OCYIIECTBICHHMA KOMMYHHUKAIIUH, CIOCOOHOCTH K
COUYBCTBHIO U COTIEPEIKNBAHUIO;

COIMATILHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BBICTPAanBaTh OTHOIICHUS
C IPYTUMH JIFOJIEMHU, 3200TUTHCS, IIPOSBIIATh HHTEPEC U Pa3pemiaTh KOH(PIUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe wu3yueHUs HWHPOPMATHKHA HA YPOBHE CpPETHETO OOIIero
oOpazoBaHusi y oOydaromierocss OyayT cOpMHUpOBaHBI MeTaNpeIMETHbBIC
pe3ynbTaThl, OTPAKCHHBIE B YHUBEPCAIBHBIX YYCOHBIX JCHCTBUSAX, & UMEHHO —
MO3HABATEIIbHBIE  YHUBEPCAIbHBIC yYeOHBIE JIEUCTBHUS, KOMMYHUKATHUBHBIC
yHUBEpCaJdbHbIe y4YeOHBIC NCWUCTBUSA, PETYJISATHBHBIC yHHBEpPCAIbHBIC YUCOHBIC
JEHCTBHS, COBMECTHAS IEATEIHHOCTb.

IMo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbI€ /1eiicTBUS

1) 0a30Bble JIOrHYeCKHUE TEeHCTBHSA:

CaMOCTOSITENILHO  (DOpMyJIMpOBaTH W aKTyallU3UpPOBaTh  IpoOIiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBCHHBIH MPU3HAK WJIM OCHOBAHWS ISl CpPaBHCHUS,
Kiaccudukanuy u 00001IeHNUS;

OTpEACNATh IeNIM JeATEIHHOCTH, 3a/JaBaTh MapaMeTpbl M KPUTEPHH UX
JOCTHKCHHSI,

BBISIBIISITh 3aKOHOMEPHOCTH M MIPOTUBOPEUHNS B PACCMATPUBACMBIX SIBJICHUSX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECypPCOB;

BHOCHUTH KOPPEKTHBBI B ACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIHTATOB
EJISIM, OTICHUBATh PUCKHU TIOCIIEACTBUM e TEIbHOCTH,

KOOPJIMHUPOBaTh ¥  BBHINOJNHATH pabOTy B  YCIOBHUSX  PEATBHOTO,
BUPTYJIBHOTO U KOMOWHUPOBAHHOTO B3aMMO,ICHCTBHSI;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJICTh HABBIKAMH YUEOHO-UCCIIE0BATEIbCKON M TPOCKTHOM IESITEIIbHOCTH,
HAaBBIKAMHM  paspenieHusi MpoOJieM, CIOCOOHOCTRIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOUCKY METOJIOB PEIIECHUS MTPAKTUYECKUX 33]1a4, MPUMEHEHHIO
Pa3IUYHBIX METOJIOB TIO3HAHMS,

OCYIIECTBIISATh PA3TUYHBIC BHUIBI JEATEIHHOCTH IO TIOJYYEHUIO HOBOTO
3HAHMS, €r0 WHTEPIpeTaIiy, MPeoOpPa30oBaHUI0 W MPUMEHECHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyalMsX, B TOM 4YHCJIE MPH CO3JaHWM YYEOHBIX W COIMAIBHBIX
IPOEKTOB;

(GbopMUPOBATh HAYYHBIM THUI MBIIUICHUS, BIaIeTh HAYYHOW TEPMHHOIOTHEH,
KITIOYEBBIMH MTOHATHSIMH M METOJIaMU;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NESATETLHOCTH U KU3HCHHBIX CUTYAIIHSIX;



BBISIBJISITH MPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyalU3HpOBaTh 3ajady,
BBIIBUTATh TUIOTE3Y €€ pEeLICHHUs, HAXOAUTh apryMEHTHI ISl JOKa3aTebCTBA
CBOMX YTBEPXJACHUM, 3a7]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHATM3UPOBaTh IOJIyY€HHbIE B XOJE€ pEUICHUs 3aJauyd  pPe3yJbTaThl,
KPUTUYECKH OIIEHHWBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATH LEJIEHANPABICHHBIM TMOMCK IepeHoca CPEACTB U CIOCOOOB
JecTBUS B MPOPECCUOHATIBHYIO CPELY;

yMETh NEPEeHOCUTh 3HAHMSA B TO3HABATENBHYIO M IMPAKTHUYECKYIO 00JacTu
KU3HECSATEIIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBbIE WJEH, NpeIJiaraTh OPUTMHAIBHBIE TOJXOJbl U PELICHHS,
CTaBHUTb NPOOJIEMBI U 33]]a4H, IOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.

3) padora ¢ nnpopmanmeii:

BJIJIETh HABBIKAMH TOTYYCHUSI HH)OPMAIIMK U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISITH ~ MOWMCK,  aHANIW3, CUCTEeMAaTH3alUil0 U
MHTEpIpeTalnio HHPOPMAIMK PA3TUYHBIX BUAOB U (POpM NpeCTaBICHUS;

co3/laBaTh TEKCThl B pa3IMYHBIX (Qopmarax ¢ Yy4€TOM Ha3HAUYEHUS
uHbOpMallMl W LEJIeBOW ayAUTOpPUM, BbIOMpas ONTHUMabHYI  (opmy
IpE/ICTaBICHUS U BU3YyaIU3aliy;

OLIEHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh MH(OpMauu, €€ COOTBETCTBHE
IPaBOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM;

UCTOJb30BaTh  CPEACTBA  HMH(POPMALMOHHBIX W  KOMMYHHKALMOHHBIX
TEXHOJIOTUI B PENICHUN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPTraHU3AI[MOHHBIX
3amad ¢ coOnrojeHueM TpeOOBaHMI SPTOHOMUKH, TEXHUKHA OE€30MacHOCTH,
TUTUEHBI, pecypcocOepekKeHHs, MPaBOBBIX M ATHUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 6€301TaCHOCTH;

BJaJeTh ~ HAaBbIKAMU  pAacClO3HABaHMS M 3alIUTBl  MH(POpPMAIUH,
UHGOPMAIMOHHON 06€30MaCHOCTH JTUYHOCTH.

KoMMmyHMKaTHBHBIE YHUBepPCcaJbHbIe YueOHbIe 1eiiCTBUSA

1) oOmenme:

OCYILECTBIATH KOMMYHHUKAIIMH BO BCEeX cepax KU3HHU;

pacro3HaBaTh HeBepOaJbHbIE CpeAcTBa OOIICHHS, IOHUMATh 3HAYCHHE
COLIMATIbHBIX 3HAKOB, PAcHo3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX CHUTyallMi u
cMsr4aTh KOHQIUKTHL;

BIAJETh  pa3IMYHBIMU  croco0amMu  OOIIEHUS M B3aUMOJCHCTBUA,
apryMEHTHPOBAHHO BECTH TUAJIOT, YMETh CMATYATh KOH(IMKTHBIE CUTYAIUH;



pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eATEJIbHOCTD:

IOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHYaTbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C Y4YETOM O0OLIMX
MHTEPECOB M BO3MOXKHOCTEH Ka)X/I0Tr0 WieHa KOJIJICKTHBA;

OpUHUMATh LEJIHM COBMECTHOH  JIeATENbHOCTH, OpPIraHU30BBIBATH U
KOOPAMHUPOBATh ACUCTBUS MO MX JOCTH)KEHHUIO: COCTABIIATH IJIAaH JCHCTBUH,
pacrpeneisaTh poju ¢ y4€TOM MHEHUH Y4YaCTHHUKOB, OOCYXKIAaTb pe3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KAaueCTBO CBOEro BKJAJa M KaXXJOTO YYaCTHHKA KOMaHIbl B
o0IMii pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npeuiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJIEUW C TO3UIHMUA HOBH3HBHI,
OpPUTHHAIILHOCTHU, IPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISAITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaLUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

PerynsiTuBHBIC YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA

1) camoopranusamnus:

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENbHYIO JESATEIbHOCTD, BBISBIATH
poOJIeMBbI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIIHHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHSIX;

CaMOCTOSITEJIbHO ~ COCTaBJSATh IJIaH pEHIeHUs MpoOJeMbl C  y4E€TOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEATNIOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacimupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOH SPYIUIUH B
pa3HbBIX O0JIaCTAX 3HAHWM, TOCTOSIHHO TOBBIINIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BJaJeTh HABBIKAMU  MO3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpPLIAEMBIX JCHUCTBHUM M MBICIUTEIBHBIX TNIPOLIECCOB, UX PE3YJIbTATOB U



OCHOBaHUM, UCHOJB30BaTh MPUEMBI pe(ICKCUHU Ui OLEHKHU CHUTYyalllH, BhIOOpa
BEPHOT'O PELLIEHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIIEHUS MO UX CHUKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHTbl JPYIMX IpU aHalu3e pe3yJbTaToOB
NESTEIIbHOCTH.

3) npuHATHSA ce0sl U APYTHUX:

OPUHUMATH Ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHTbl JPYIMX IpU aHalu3e pe3yJbTaTOB
NESITEIbHOCTH;

IpU3HABaTh CBOE MIPABO U NPABO APYTUX HA OIIHUOKY;

pa3BUBATH CIOCOOHOCTH TOHUMATh MUP C TO3UIMH JPYTOro YeJI0BEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

B mpomecce m3ydenus kypca mHpopmaTuku yriayOiaéHHOro ypoBHs 6 10
Knacce oOydaromumucs OyIyT  JOCTUTHYTHI — CIEAYIOIIME  MPEAMETHBIC
pe3yIbTaThI:

BIIAJICHUE TPEACTABICHUSIMU O POJIM WHOOPMAIMU W CBSI3aHHBIX C HEH
MPOIIECCOB B TIPUPOJE, TEXHUKE M OOIIECTBE, MOHATHUSAMU «UHGOPMAIIH,
«MH(POPMALIMOHHBIM  MPOLECC»,  «CUCTEMa»,  «KOMIIOHEHTbI  CHUCTEMbD»,
«cucTeMHbIN 3 PexT», «uHDOPMAIIMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHU;

BJIaJICHUE MeToAaMu IMoucka uHpopmanuu B cetd HWHTepHeT, ymeHue
KPUTUYECKU OIIEHUBATh WH(POPMAITHIO, TTOYIECHHYIO U3 ceTu IHTepHET;

yMEHUE XapakTepH30BaTh OOJIbIIME JaHHBIE, TPUBOJUTH TPUMEPHI
UCTOYHUKOB HMX TIOJy4YEHUS W  HANpaBJICHHsS  MCIOJb30BAHMS, YMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHalIW3a JaHHBIX (MPOTHO3HPOBAHUE,
KJaccuukaus, KJIaCTepHU3aIlus, aHaImn3 OTKJIOHCHUH ), MOHUMATh
MOCJIEIOBATEILHOCTh PEIICHUS 3a]]a4 aHAIN3a JaHHBIX: COOp MEePBUYHBIX JTAHHBIX,
OYMCTKAa W OIlEHKa KadecTBa JIaHHBIX, BHIOOP W/WIM TOCTPOCHHUE MOJICIIH,
npeoOpa3oBaHue JaHHBIX, BU3YaTU3allksl TaHHBIX, HHTEPIIPETAINS Pe3yJIbTaTOB;

NOHMMAHUE OCHOBHBIX MPUHIMIIOB YCTpoicTBa U (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIMOHAPHBIX U MOOWJIBHBIX KOMIBIOTEPOB, TCHACHIINN pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIaJICHUE HaBbIKaMU PabOThI C OINEpPAlMOHHBIMM CHCTEMaMH, OCHOBHBIMU
BUJIAaMUA TIPOTPaAaMMHOTO oOeclieueHus: i peuieHus y4deOHBIX 3ajad 1o
BBIOpAaHHOM crielMaIn3aluu;

HAJIMYHE TPEICTABIICHUN O KOMITBIOTEPHBIX CETSAX U WX POJU B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHIIUAIIAX OPraHU3ANNHA U (PYHKITMOHHUPOBAHUS KOMITBIOTEPHBIX
cereid, 00 OOMMX NPUHIUIAX Pa3pabOTKU W (YHKIIMOHUPOBAHUS HHTEPHET-
MIPUJIOKEHNM;



NOHMMaHHE Yrpo3 HWHGOPMAMOHHONW 0€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB U CpPEICTB MPOTUBOACHCTBHUS O3TUM YIrpo3aM, COOJIOACHHE Mep
0€30MacHOCTH, MPEAOTBPAIIAIOIINX HE3aKOHHOE PACIIPOCTPAHEHHE TEPCOHATBHBIX
JaHHBIX, COONMI0IcHHE TPeOOBaHUN TEXHUKU 0€30MaCHOCTH M TUTHEHBI TP padboTe
C KOMIIbIOTEPaMH M IPYTUMH KOMIIOHEHTaMH IIU(PPOBOTrO OKPY>KEHUS, TOHUMaHHE
IPABOBBIX OCHOB HCIIOJIb30BAHMSI KOMIIBIOTEPHBIX Mporpamm, 0a3 JaHHBIX HU
paboTsl B cetu UHTEpHET;

NOHUMAaHHE OCHOBHBIX TPHUHIMIIOB TUCKPETU3ALUN PA3IWYHBIX BHUI0B
uHpOpMaLUK, YMEHHE ONpeAensiTh HHPOPMALMOHHBIH O0OBEM TEKCTOBBIX,
rpaduecKux M 3BYKOBBIX JAHHBIX IPU 33aJaHHBIX MapaMeTpax IUCKPETHU3aluH,
YMEHHE OINpEAeNsATh CPEAHIO CKOPOCTh MepeAaud JaHHBIX, OILICHHUBATH
U3MEHEHHE BPEMEHH TMepefauyd Mpu H3MEHEHUH HWH(GOPMAIMOHHOTO 00BbEMa
JAHHBIX ¥ XapaKTepPUCTUK KaHalla CBSI3U;

YMEHHE UCMOJIb30BaTh MPU PEIICHUH 33/1a4 CBOWCTBA MO3UIIMOHHOW 3amucu
YyCell, AITOPUTMa MOCTPOCHUS 3aIIMCH YKCiIa B TO3UIIUOHHON CUCTEME CUMCIICHUS
C 33/IaHHBIM OCHOBAHHMEM M MOCTPOEHUS YUCJA MO CTPOKE, COJAEprKalleil 3ammuch
3TOr0 4YHCJa B TO3UIMOHHOM CHCTEME CUMUCICHHS C 3aJlaHHBIM OCHOBAHHEM,
YMEHHE BBINOJHATH apU(PMETUYECKHE OIEpalud B TO3UIUOHHBIX CHUCTEMax
CUHCJICHUS;

YMEHHE BBITIOJHATh MPeoOpa30BaHUsl JIOTUYECKUX BBIPAXKEHUHN, HCIONb3Ys
3aKOHBI anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTUYECKOE BBIPAXKEHHE B
IU3bIOHKTUBHON M KOHBIOHKTUBHOW HOPMAaJbHBIX (OpMax MO 3aJaHHOM Tabiuie
UCTUHHOCTH, HUCCIIEJ0BaTh 00JAaCTh HMCTHHHOCTH BBICKA3bIBAHMS, COJAEPIKAIIETo
IepeMEHHbIE, PelIaTh HECI0KHBIE JJOTMYECKHE YPaBHEHHS U CUCTEMbI ypaBHEHHIA;

NOHMMaHHE O0a30BBIX aJrOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uHbopMaluu (3amucCh YHMCEN B MO3UIMOHHON CHUCTEME CUUCIICHHUS, HAXOXICHUE
BCEX MPOCTHIX YKCEN B 3a/laHHOM JlMana3oHe, 00paboTka MHOTOPA3PSAHBIX LIEIIBIX
YHCel, aHAIU3 CUMBOJIBHBIX CTPOK M JIPYTHX), aJITOPUTMOB TIOMCKA U COPTHPOBKH,
YMEHHE OIpeNessaTh CI0XHOCTh H3y4aeMbIX B Kypce O0a30BbIX alTrOpPUTMOB
(cyMMuUpOBaHHE DJJIEMEHTOB MAacCHBa, COPTHPOBKA MAacCuBa, MepeOOpHbIE
AJITOPUTMBI, TBOUYHBIN MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aIrOPUTMOB
PA3HOU CII0OKHOCTH JIJI PEIICHUS OJTHOU 3a7a4u;

BJIaJICHHE YHUBEPCAJIBbHBIM S3BIKOM IMPOrPAaMMHPOBAHHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpencraBieHusiMH O 0a30BbIX THIAX JJaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIC  YIIPaBIISIIOIINE
KOHCTPYKLIMM, YMEHHE OCYIIECTBISATh aHAIMU3 MPEIJIOKEHHON MpOrpaMMBb:
OTIpeNeNATh Pe3yNIbTaThl paboThl MPOTrpaMMbl IPU 3aJlaHHBIX MCXOTHBIX JaHHBIX,
OTIpeNeNsATh, NPU KAaKUX MCXOIHBIX JAHHBIX BO3MOXKHO MOJYYEHHE YyKa3aHHBIX



pe3yJIbTaTOB, BBISBIATH JAaHHBIE, KOTOPbIE MOTYT MPHUBECTH K OIIHMOKE B padoTte
IporpaMMmel, GOpPMyIHPOBATH MPEAJIOKEHUS M0 YIYUIIEHUIO TPOrPaMMHOTO KOJa;

yMEHHE CO3/1aBaThb CTPYKTypUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI H
JI€MOHCTpAIIMOHHBIE MaTEpPHAJIbI C HCIIOJIb30BAaHMEM BO3MOKHOCTEH COBPEMEHHBIX
IPOTPAaMMHBIX CPEACTB U 00JIAYHBIX CEPBUCOB;

YMEHHE HCIIONb30BaTh 3JCKTPOHHBIE TAOJHUIIBI ISl aHAJIW3a, MPEICTaBICHUS
U 00pabOTKM  JNaHHBIX  (BKJIIOYas  BBIYMCIEHHE  CyMMBI,  CPEIHErO
apu(pMeTHYECKOoro, HaumOONBIIEr0 ¥ HAUMEHBIIETO 3HAYCHWH, pELICHHE
ypaBHEHHI, BBIOOP ONTHMAJBHOTO PEIICHUS, MOAOOp JHUHUU TPEHJA, pEIIeHUe
3a7a4 IPOTHO3UPOBAHMS).

B mnponecce u3yuenusi kypca uHpopMaTHKu yriayOiaéHHOro ypoBHA 6 11
Knacce oOydarommMucs OyAyT  JIOCTUTHYTHI — CIEAYIOUIME  MPEeIMETHBIC
pe3yIbTaThl:

YMEHHE CTPOUTh HEpPaBHOMEpPHbIE KObBI, JOIMYCKAIOIIMe OJHO3HAYHOE
JEKOJUPOBaHUE COOOIIeH (MpeUKCHBIE KOJbI), HCIOJIh30BaTh MPOCTEHUINNE
KOJIbl, KOTOpbIE MO3BOJIAIOT OOHAPYKUBATh U UCIPABIATH OMIMOKH MpHU Iepeaade
JaHHBIX, CTPOUTH KOJ, 0OECIEeYMBAIOUINI HAWMEHBIIYI0O BO3MOXKHYIO CPEIHIOO
JUIMHY COOOIIEHUS TPU H3BECTHOW YacTOT€ CHUMBOJIOB, MOSICHATH MPUHIIMIIBI
paboThI MPOCTHIX AJNTOPUTMOB CKATHUS TaHHBIX;

yMEHHE pelllaTh aJfOPUTMHUYECKHUE 3aJaud, CBSI3aHHBIE C aHATM30M rpados
(3a1auu  TOCTPOEHHUS ONTHUMAJIBHOTO TMYTH MEXAy BeplinHamMu rpada,
ONpeNeeHNsT  KOJNMYECTBA  pasiMuYHBIX  MyTed  MEXAy  BepIIMHAMHU
OPUEHTHPOBAHHOIO AIMKINYECKOrO rpada), yMEeHHe UCIOJIb30BaTh JIEPEBbs MPU
aHamM3e M TOCTPOCHMM KOJOB M IS TPEACTaBICHUS apUPMETHYECKUX
BBIPXEHUM, IPU PELICHUH 3a]a4 MOUCKa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPHI 10 3a/IaHHOMY aJTOPUTMY, pa3padaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO
CTpATETHUIO UTPHI;

yMEHUE pa3pabaTbiBaTh W pealu30BbIBATH B BHUIE NpOrpaMM 0Oa3oBbIE
aJITOPUTMBI, YMEHHUE HCIOJIb30BaTh B MPOTpaMMax JAHHBIC Pa3IUYHBIX THUIIOB C
y4€TOM OTpaHMUYEHUI Ha IUana3oH UX BO3MOXKHBIX 3HAUCHUU, MPUMEHITH MpPU
pelleHny 3a/1a4y CTPYKTYPbl JaHHBIX (CIUCKH, CIIOBapU, CTEKU, OUEPEAH, IEPEBH),
UCTOJIb30BaTh 0a30Bble ONEpalMu CO CTPYKTYpamMH JaHHbBIX, HPUMEHSTbH
CTaHJapTHBIE U COOCTBEHHBIE TOJIPOTrPAMMBI JIsI 0OPaOOTKH YUCIOBBIX JTaHHBIX
U CHMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MpU pa3paboTke mporpamMm OHOIMOTEKU
HOJIMpPOrpaMM, 3HaThb (DYHKUMOHAJIbHBIE BO3MOXXHOCTH HWHCTPYMEHTAIbHBIX
CPEICTB Cpelbl pa3paboTKU, YMEHHE UCIIOIb30BaTh CPEICTBA OTIAIKH IPOrpPaMM B
cpelie MporpaMMHUPOBaHUsl, YMEHHE JOKYMEHTHPOBAThH MPOTPAMMBIL;

YMEHHE CO3J1aBaTh BeO-CTPAHUIIBL;



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MJaHHBIX, WX CTPYKTYpe,
CpencTBax co3maHus W PabOThl ¢ HUMH, yYMEHUE HCIOJb30BaTh TAOIUYHBIC
(pensimoHHBIC) 0a3bl MaHHBIX (COCTABJIAThH 3aMPOCHl B 0a3ax JAHHBIX, BBHIMOJIHITH
COPTHUPOBKY M IIOWCK 3amuceil B 0a3e JIaHHBIX, HAIOJHATH pa3padOTaHHYIO 0azy
JAHHBIX ) U CIIPABOYHBIC CHCTEMBI;

yMEHHUE UCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMaTHIECKUE MOJICITH /IS aHaIn3a
00BEKTOB U TMPOIECCOB: (POPMYyIHMPOBATH I1€Jb MOJEIUPOBAHUS, BBITIOJHSATH
aHaM3 PE3yJbTaTOB, IIOJYYEHHBIX B XOJC MOJICIUPOBAHUS, OIICHHBATH
COOTBETCTBUE MOJICIIH MOJCIMPYEMOMY OOBEKTY WJIM TPOLECCy, MPEJICTaBIIATH
pe3yabTaThl MOJCITMPOBAHUS B HATJISTHOM BHJIC,

yMEHHUE OpraHW30BBIBATh JIMYHOEC WH(POPMAIIMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB ITU(PPOBBIX TEXHOJOTUM, TTOHUMAHUE
BO3MOYKHOCTCH IM(PPOBBIX CEPBUCOB TOCYJAAPCTBEHHBIX YCIYr, IU(POBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

MOHUMAHUE OCHOBHBIX MPHUHITUIIOB Pa0OTHI, BO3MOXKHOCTEH M OTPaHUYCHUS
MPUMEHEHUST TEXHOJIOTHM MCKYCCTBEHHOTO WHTEJUICKTa B PA3IMYHBIX 00IACTSIX,
HAJIMYKME TIPEICTABIICHUNA O Kpyre peniaeMbIX 3a7ad MalluHHOTO OO0y4YeHUs
(pacrio3HaBaHUs, KJIACCH(UKAIIMKA U MPOTHO3MPOBAHUS) HAIMYUE MPEICTABICHUN
00  HWCMOAB30BaHMKM  MHPOPMAIMOHHBIX  TEXHOJIOTMH B Pas3IMYHBIX
npodhecCHOHANBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Ne i/m Kontponbnbsie  IlpakTHyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasznea 1. llndposasi rpaMoTHOCTH
11 KomMmibsrotep - yHHBEpCaIbHOE yCTPOUCTBO 6
) 00pabOTKM JaHHBIX
1.2 [Tporpammuoe obecnieueHue 6
1.3 KomnbrorepHseie cetu 5
1.4 WNudopmannonnas 6€30macHOCTb 7 2
Nroro no pazgeny 24
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 per bopvan 19 2
KOMITbIOTEpE
2.2 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 Kommnbrorepnas apudmernka 7 1
Hroro no pazgeny 40
Pazgen 3. Anroput™Mbl U NIpOrpaMMHpOBaHUe
3.1 BBenenune B nporpaMMupoBaHue 16 0.5
3.2 BcrnoMorarenbHbIe aaropuTMbI 2
33 UucrneHHble METOIbI 5 3
34 AAropuTMBI 00paObOTKH CUMBOJIBHBIX 5 1

JTAHHBIX




3.5 Anroput™bl 00pabOTKH MacCUBOB 10 3.5
Nroro no pazgeny 44
Pa3nes 4. UngopMannoHHbIe TEXHOJIOTHHI
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanu3 TaHHBIX 8 3
Nroro no pazgeny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrtpoabusie IIpakTHueckue
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypcebl
Pasznea 1. Teoperuueckue 0CHOBbI MH(POPMATHKH
Nudopmanus u nabpopMamoHHbIE
1.1 Qopa Qopwan 10 25
IIPOLIECCHI
1.2 MonaenupoBanue 8 2
Hroro no pazneny 18
Pazgen 2. Anroput™Mbl U NIPOrpaMMHUpPOBaHUE
2.1 DNEMEHTHI TEOPUH AIITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
2.3 PHCHTHP 16 45
IPOrPaMMHUPOBAHHUS
Hroro no pazneny 50
Paznen 3. UndopmanmoHHbIe TEXHOJIOTUH
31 KomMnbprotepHo-MaTeMaTHueckoe 2 5
' MOJIETTMPOBAHHE
3.2 ba3rl naHHBIX 10 4
3.3 Be6-caiiTsl 14 4
3.4 Kommnprorepnas rpaduka 3.5
3.5 3D-monenupoBanue 8 3
Nroro no pazgeny 48




PesepBHOE Bpems

20

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacosB

KonTtpoabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

TpeboBanusi TEXHUKU O€30TTACHOCTH U
TUTHEHBI IPH paboTe ¢ KOMIBIOTEPaMU U
JAPYTUMH KOMIIOHEHTaMHU IIU(PPOBOTO
OKPYKEHUs

[TpuHIMIIBI pabOTH KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CHUCTEM

OGMGH JaHHBIMHA C ITIOMOIIBIO IITHNH.
KoHTposnepsl BHEMTHUX yCTPOMCTB

ABTOMAaTHYECKOE BELIIIOJIHEHNE porpamMmaI
MPOLIECCOPOM

OnepatuBHas, NOCTOSTHHAS U
JOJITOBPEMEHHAs MaMATh. KoHTposiepbl
BHEIIHUX yCTPOHCTB. [Ipsamoit noctym k
[IaMATH

CoBpeMeHHbIE KOMITbIOTEPHBIE
TEXHOJIOTUHU

[Tporpammuoe obecnieueHue
KOMITIBIOTCPOB, KOMIIBIOTCPHBIX CUCTCM U
MOOWJIBHBIX YCTPOMCTB

CucteMHOe ITporpaMMHOE 0OecrieueHue.
OnepaiuoHHbIE CUCTEMBI




Yrunutel. [IpaiiBepsl yCTPONCTB.

? [TapannensHoe MporpaMMHpOBaHUE

10 WNHcTannsuus v JeuHCTaUIALMS
MPOrPaMMHOTO OOecTIeUeHusI
®daiinoBbie cucTemsl. [IpuHIUIBI

1 pa3MenieHus ¥ UMEeHOBaHUS (ailioB B
noiaroBpeMeHHou mamsaT. [1laGmonsr mis
oInucaHus rpymn (HaiioB
3akoHOonaTenLCTBO Poccuiickon

12 denepanuu B 001aCTH MPOTPAMMHOTO
oOecIieueHns U JaHHBIX
[IpuHUKIIBI TOCTPOEHUS U annapaTHbIe

13 KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CeTteBble TPOTOKOJIBI

14 Cetp UnTEpHET

15 Pa3nenenune IP-cetn Ha monceTH ¢
IIOMOIIIBI0 MAaCOK ITOACETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Bune! nestensHocTy B cetu HTEpHET.

17 Cepsucsel nTepHeTa. ['ocy1apcTBEHHBIE
AJIEKTPOHHBIE CEPBUCHI U YCIYTHU

18 Nudopmannonnas 6€301macHOCTh

19 BpenonocHbIe iporpaMmMHOe 00ecIIedeHHEe
Y METO/ibl 0OpPBHOBI ¢ HUM

20 [TpakTrueckas paboTa Mo Teme
" AHTUBUPYCHBIEC IPOTPAMMBI"

)1 Opranu3zanus JMYHOTO apXUBa

nHpopmanuu. PesepBHOE KONMpOBaHUE.




[TaposibHas 3amuTa apxuBa

22

[IudpoBanme n1aHHBIX

23

Anroputm mudposanus RSA.
Creranorpadus

24

[TpakTuyeckas pabora o Teme
"[u¢ppoBanue naHHBIX"

25

Wudopmanus, 1aHHbIC ¥ 3HAHUS.
WubopManroHHbIE TPOIECCHI B TPHPO/IE,
TEXHUKE U 00LLIECTBE

26

HenpepbIBHBIE U AUCKPETHBIE BETHYNHBI U
curHasibl. HeoOX0IMMOCTh TUCKpETH3aluu
nHpOpMaIINH, TPeTHA3HAYCHHOHN /IS
XpaHEeHUS, TIepe1adu U 00paboTKH B

U (POBBIX cCUCTEMAX

27

JIBonuHOE KonupoBaHue. PaBHOMEpHBIE U
HepaBHOMEpHbIE KOAbI. JlekoanpoBaHue
COOOIIEHUH, 3aITMCAHHBIX C TOMOIIIbIO
HEpPaBHOMEPHBIX KOJIOB

28

VYcenosue ®ano. [loctpoenne o1HO3HAYHO
JEKOIUPYEMBIX KOJIOB C TOMOUIBIO JepeBa.
I'pad An. A. Mapkosa

29

EnuHuns n3sMepeHust KoJauyecTna
uHpopmanuu. AnpaBUTHBIA MOIXO K
OLICHKE KOJINYeCcTBa HH(OpMauu

30

CucTeMbl CUHUCIIEHUS

31

[TepeBon uncen U3 OAHON CUCTEMBI
CUHCJICHHSI B IPYTYIO

32

I[BOI/I‘-IHaSI, BOCbMCpHUYHAA U




meCTHaAUaTCpuIHasA CUCTCMbI CUUCIICHUS,
CBs3b MCXKIY HUMU

33

I[BOI/I‘-IHaSI, BOCbMCpHUYHAA U
meCTHaAUaTCpuIHasA CUCTCMbI CUUCIICHUS,
CBA3b MCXKIY HUMU

34

IIBOI/I‘IHaH, BOCBMEpHYHAA U
meCTHaAuaTCpuIHas CUCTEMBI CUUCIICHUA,
CBA3b MCXKIY HUMU

35

Apudmerndeckue ornepanuu B
MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS

36

TpouuHas ypaBHOBELICHHAs! CUCTEMA
CUMCIICHUS

37

IIBOI/I‘IHO-I[GCHTI/I‘IHSJI CUCTEMA CUUCIICHUA

38

KonupoBanue TekcToB

39

PacTtpoBoe konupoBaHue H300paskeHui

40

[TpakTrueckas paboTa Mo Teme
" Iuckperusarus rpaguaecKoi
nHpopmarun"

41

[IBeToBbIE MOAENN. BekTOpHOE
koaupoBanue. Popmarsl (aiiinos.
Tpéxmepnas rpaduka. OpakranbHas
rpaduka

42

Koauposanue 3Byka. OneHka
MH(POPMALIMOHHOTO 00bEMA 3BYKOBBIX
JAHHBIX TPU 33/1aHHBIX YacTOTe
IMCKPETU3AINU U PA3PSITHOCTH
KOZIMPOBAHUS

43

[IpakTuyeckas pabora o Teme




"JluckpeTu3anus 3ByKoBor HHGpopmaruu'"

44

OcCHOBBI aJITEOPHI JIOTHKH

45

Jlornueckue oneparuu. TaOuuIsl
HUCTUHHOCTHU

46

Jlornueckue Belpaxenus. Jloruueckue
ToXkaecTBa. JlokazaTenbCTBO JOTUYECKUX
TOKIECTB C MIOMOIIBIO TAOJIUI] HICTUHHOCTH

47

[TpakTrueckas paboTa Mo Teme
«ITocTpoeHue u aHaIKU3 TaOIHII
WUCTUHHOCTHU B TAOJMYHOM IPOIIECCOPE»

48

Jlornueckwue orneparuy 1 ornepaluy HaJl
MHOKECTBAMU

49

Jlormueckue Ooncpanru U oncpanunu Hajj
MHOKECTBaMH

50

3aKoHBI aNreOphl TOTUKUA. DKBHUBAICHTHBIC
peoOpa3oBaHUs JTOTHIECKUX BBIPAKCHUIA

51

Jlornyeckue ypaBHEHHS U CUCTEMBbI
YpaBHEHUI

52

Jlornueckue GpyHKIMHU. 3aBUCUMOCTh
KOJIMYECTBA BO3ZMOXHBIX JJOTUYECKUX
GyHKIUH OT KOJIMYEeCTBa apryMEHTOB.
[TonHBIE CHCTEMBI JIOTHYECKUX (yHKITHA

53

Kanonnueckue opMbl JOrHYECKUX
BbIpakeHUI1. COBEpIICHHbIE
IU3BIOHKTUBHBIE U KOHBIOHKTHBHbBIE
HOpMaJIbHbIE ()OPMBI, ATITOPUTMBI UX
MOCTPOCHHMSI IO TaOJIHIle UCTUHHOCTH

54

Jlornueckue 31eMEHTEI B COCTaBE




KOMIIbIOTEpa

55

Tpurrep. Cymmarop. MHoOropaspsigHbIi
cymMmaTop

56

HOCTpOGHI/Ie CXEM Ha JIOTHYECKHX
9JIEMEHTAaX. 3aINCh JIOTHISCKOTO
BBIPpAXXCHUSA I10 JIOTHYSCKOM CXeMe

57

MI/IKpOCXGMBI 1 TEXHOJIOTUA UX
MIPOU3BOJICTBA

58

HpeHCTaBHeHI/Ie EJIbIX YHUCCI B ITaMATU
KoMIibioTepa. OrpaHUYEHHOCTh AMana3oHa
YUCCII TP OIrPpaHUYCHUUN KOJINYCCTBA
pa3psaoB. Ilepenonnenue paspsaHoit
CeTKHU

59

be33HakoBbIe U 3HAKOBBIC TAHHEIE.
3HaKoBBIN OUT. JIBOMUHBIN
JIOTIOJTHUTEIBHBIN KO/ OTPUIIATEIIbHBIX
qucen

60

[ToOGuTOBBIC TOTHYECKHE OTIEpAITUH.
Jlornueckuii, apudmerndeckuit u
OUKINYECKUN CIIBUTH

61

[IudpoBanme ¢ MOMOIIHIO TOOUTOBO
onepanuu «uckiaoyaroniee MIIN»

62

Hpel[CTaBJIeHI/Ie " XpAaHCHUC B MaMATU
KOMITIBIOTEPA BEICCTBCHHBIX YHUCCIT

63

BrinosiHeHne onepanuii ¢ BEMIECTBEHHBIMU
YHCIIaMU, HAKOTUICHUE OIHOOK MpH
BBIYUCIIEHUIX

64

[TpakTrueckas padota o teme «M3yuenue




nopaspsAAHOro MalliMHHOT'O NPCACTABJICHUS
OEJIbIX U BEIICCTBEHHBIX YK CEID»

65 AHanu3 alropuTMOB 1
Dransl pelieHus 3a1a4 Ha KOMIIbIOTEpeE.

66 HNHcTpyMeHTanbHbIE CPEACTBA: 1
TPAHCIATOP, OTIAAAUUK, TPOPUITHPOBIIUK
Cpena mporpamMmmupoBanmsi. KoMmumsius

67 Y UHTEPIIPETALNs TPOTrPAMM. |
Buptyansabie mamunbl. UHTErprpoBanHas
cpena pa3pabOTKu

68 MeTtopl 0TJIaKK IPOrpaMM 1

69 Tunsl nepeMeHHBIX B S3bIKE |
MIPOrpPaMMHUPOBAHHUS

70 O0paboTKa LebIX YhCe 1

71 O0paboTka BEUIECTBEHHBIX YHCEI 1

72 CiyyaliHble U NICEBIOCTYyYalHbIEC YnCIia 1

73 BerBnenus. CioxHble ycI0BUS 1

74 [{ukiel ¢ yciioBueM 1
[{uKIIBI 110 IEPEMEHHOM.

75 B3anmo3ameHs1eMOCTh pa3InyHbIX BUOB 1
[IUKIIOB

76 O06paboTka HaTypaAIbHBIX YHCET C |
MCIOJIb30BaHUEM ITUKJIOB
HaxoxeHue Bcex MpoCThIX YKCEN B

77 3amaHHOM nquana3one [Ipaktuueckas | 0.5
pabota no Teme «Penienue 3a1a4 METO10M ’
nepedopa

78 WNuBapuant uukia 1




79

JIOKyMEHTHUPOBAHHUE IPOrPaMM

O06paboTKa JaHHBIX, XPAHSIIIUXCS B

80 .
daitmax

81 PasOuenune 3amaun Ha rmoa3amayu
Vcnonb30BaHue CTaHAAPTHON OMOIHOTEKH

2 si3pIKa MporpamMmupoBanus. [logkmodeHme
OMOIMOTEK MOANPOTrPaMM CTOPOHHHUX
MPOU3BOAUTENEH

83 [Toxnporpammel (ipoueypsl U PyHKIIUH)

84 [Toanporpammel (TIporietypsl U GyHKIIHH )

g5 [TpakTuyeckas pabora o Teme
"PazpaboTtka moamporpamm"
Pexypcus. PexypcuBHBIE 00BEKTHI

26 (bpaxransr). PekypcuBHbBIC TpOLIETYPHI U
¢bynkiuu. Mcnonp3oBaHue cTeka s
OpraHH3aIy PEKYPCUBHBIX BHI30BOB

27 [TpakTrueckas paboTa Mo Teme
"PexypcuBHbIe oATpOrpaMmMsI"

23 MoaynpHBIN IPUHLMII IOCTPOCHUS
pOrpaMm

89 YuciaeHHble METOIEI

90 [TpakTrueckas paboTa Mo Teme
«HuceHHoe pellieHre ypaBHEHU

91 Hcnonb30BaHue AUCKPETU3AINN B
BBIYHUCITUTENLHBIX 33/1a9ax
[TpakTrueckas paboTa Mo Teme

92 «[TpubnmxEHHOE BRIUMCICHUE JJTUH

KPUBBIX U TUIOIIAACH QUTYp»




93

[TpakTruyeckas padora no Teme «Ilonck
MakcuMyma (MHHUMYMa) QYHKITAN

94

O0paboTka CHUMBOJIBHBIX TAHHBIX.
AAropuTMBI 00pabOTKU CUMBOJIBHBIX
CTPOK: IMOJICYET KOJIMYECTBA MOSBICHUI
CHMBOJIa B CTPOKE

95

AnTopuTMBI 00PaOOTKH CUMBOJIBHBIX
CTPOK: pa30MeHHe CTPOKU Ha CJI0Ba O
MPOOEIBHBIM CHMBOJIAM

96

AnTOopuTMBI 00PabOTKH CUMBOJIBHBIX
CTPOK: MOMCK MOJCTPOKU BHYTPHU JaHHOM
CTPOKH; 3aME€Ha HaWJICHHOW MOJICTPOKH Ha

JIPYTYIO CTPOKY

97

[TpakTrueckas paboTa Mo Teme
"OO6paboTKa CTPOK C UCIIOTH30BaHUEM
(GyHKIMN CTaHAapTHON OMOIMOTEKH S3bIKA
MporpaMmmMupoBaHus"

98

['enepanus ciioB B 3a1aHHOM ajihaBUTE

99

MaccuBbl 1 nOCJIICAOBATCIIbHOCTH YU CCII.
[IpakTuyeckas pabora o Teme
"3anonHeHue Maccupa'

0.5

100

O06001mEHHBIE XapaKTePUCTUKN MacCHBa

101

JInHEeWHbBIN TOUCK 3aJaHHOIO 3HAYCHUS B
Maccuse. [IpakTudeckas padbora mo Teme
"JIMHENHEINA ITIONCK 3aJaHHOr0 3HAUEHHUS B
Maccuse"

0.5

102

[TpakTuyeckas padora no Teme "[lonck
MUHUMAIBHOTO (MaKCUMAIBHOTO)




3JIEMEHTA B YUCIIOBOM Maccue"

103

CopTupoBKa OJJHOMEPHOTO MacCHBA.
IIpocTsie METOABI COPTUPOBKH.
[TpakTuyeckas padora no Teme "[IpocTsie
METO]Ibl COPTUPOBKHU MaccuBa"

0.5

104

CoprupoBka ciausHueM. boicTpas
COPTUPOBKA MaccuBa (alropuTM

QuickSort). [IpakTrueckas paboTa 1mo Teme

"BeicTpas coptupoBka maccupa”

0.5

105

JIBOUYHBIN MOUCK B OTCOPTUPOBAHHOM
MmaccuBe. [IpakTuueckas paborta o reme
" JIBOMYHBIN TTOMCK"

0.5

106

JIByMepHBIC MaCCHBBI (MaTPHIIbI)

107

AAropuT™MbI 00pabOTKH MaTpPHULL

108

Pemrenne 3amau ananusa JaHHBIX

109

CpezacTBa TEKCTOBOTO Ipolieccopa

110

KomnerorepHas BEpcTka TeKCTa

[UNE R G (GRS (U —

111

[TpakTuyeckas padora no Teme "BépcTka
AOKYMCHTOB C MAaTCMAaTUICCKUMU
dbopmymnamn"

112

HHcTpyMeHTHI pelieH3upOoBaHus

113

[TpakTrueckas paboTa Mo Teme
"MHoOrocTpaHMYHbIE TOKYMEHTHI"

114

Oo6naunsbie cepBuchl. KomiekTuBHas
pabota ¢ mokymeHTamu. [IpakTruueckas
pabota no Teme "KosektuBHas paboTa ¢
JTOKyMEHTaMu"

0.5

115

AHamu3 ganubix. boabinne nfaHHble




116

MarmmnaHoe 00yueHue

117

AHanu3 JaHHBIX C TTOMOIIBIO 3JICKTPOHHBIX
TaOJIALL

118

[TpakTrueckas padoTa mo Teme "AHanu3
JAHHBIX C TOMOUIBIO AJIEKTPOHHBIX
Tadurn"”

119

[Toctpoenue rpaduKoB GyHKIHIA.
[TpakTrueckas paboTa Mo Teme
"HarnsaHoe npencraBieHUe pe3ysibTaTOB
CTaTUCTUYECKOIM 00pabOTKM TaHHBIX B
BU/JIE IMarpaMM CpPeJICTBaMU pPeIaKkTopa
AJIEKTPOHHBIX TabIUII"

0.5

120

Jluanu tpennaa. [Ipaktudeckas padora mo
teme "[logOop nmuHUM TpeHAa,
MPOrHO3UpOBaHue"

0.5

121

[Ton6op mapamerpa. [IpakTuueckas padbora
1o TeMe "YUucieHHoe pellieHne ypaBHEHU I
C TIOMOIIBI0 TOI00pa mapameTpa”

0.5

122

OnTuMu3zanus Kak TOMCK HAUJTy4Ilero
peLICHHS B 3aJaHHBIX YCIOBHUSX.
[IpakTuyeckas padora no Teme "Pemienue
3a]1a4 ONTUMH3AIHHU C TIOMOIIIBIO
AJIEKTPOHHBIX TabIUIT"

0.5

123

PesepBHOE Bpemst

124

PesepBHOE Bpems

125

PesepBHOE Bpemst

126

PesepBHOE Bpems

127

PesepBHOE Bpemst

[UE G (G G —




128 PesepBHoe Bpems 1
129 PesepBHOE Bpems 1
130 PeszepBHoe Bpemst 1
131 PesepBHoe Bpems 1
132 Pe3epBHOE Bpems 1
133 PeszepBHoe Bpemst 1
134 Pe3epBHOE Bpems 1
135 PeszepBHoe Bpemst 1
136 Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 136 15

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoandyecTBo yacoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

KonnuecTBo nHbOpMarmm

AJIFOpI/ITMBI CXXaTusd JaHHBbIX

Anroput™m Xaddmana

[TpakTuyeckas padora no Teme "Cixatue
JAaHHBIX C TOMOIIBIO AJITOPUTMA
Xapdpmana"

Anroputm LZW

AJ'Il"OpI/ITMI)I CXKaTuia JaHHBIX C IIOTCPAMU.

[IpakTrueckas padota o teme "Cxatue
JTaHHBIX ¢ ToTepsiMu (anroput™mel JPEG,
MP3)"

0.5

CKopocTh Tiepe1aun JaHHBIX

[TomexoycTONYMBBIE KOJBI

[TpakTrueckas paboTa Mo Teme
"TTomexoycToiunBbIE KOABI"

10

Cucrembl. KOMIIOHEHTHI CHCTEMBI U UX
B3aumoJeiictBue. CucteMHbIi 3P QexT.
VYrpasnenue kak HHOOPMAITMOHHBINA
nporiecc. OOpaTHas CBS3b

11

Mogenu 1 MOJETMpPOBaHUE

12

I'padmr

13

Pemenue 3a1a4 ¢ momorisio rpados




14

JHepeBbs

15 OCHOBBI TEOPUH UTP
[TpakTuyeckas padora no Teme "[lonck

16 BBIUTPBIIIHON CTPATEruu B UTPE C OJTHOMU
nHpopmaruen"

17 CpencrBa HCKYCCTBEHHOI'O MHTEIIIEKTA

18 [TpakTrueckas padota mo Teme "Cpeacrra
HMCKYCCTBEHHOT'O MHTEJIeKTa"
dopmanuzanus MOHSATHS alITOPUTMA.

19 Mammna TrropyHTa Kak yHUBEpCcaJlbHas
MoJenb Berunciennil. Tezuc Yépua—
Trropunra
[TpakTuyeckas pabora o Teme

20 "CocraBieHue poCTOil MporpamMmsl s
MamuHbl Thropunra

21 Mammna ITocra

22 Hopwmanpnsie anropudmer Mapkosa
AJTOPUTMHYECKU HEpa3peIINMbIe 3aJauu.

23 3anadya octaHoBa. HeBO3MOXKHOCTB
ABTOMATUYECKOU OTJIAJIKU MTPOrpaMM

24 Co>XHOCTh BBIYUCIICHUI
[Torck mpOCTBIX YKCEN B 3alaHHOM

25 JIMarna3oHe ¢ MOMOIIBIO aAIrOPUTMA
«pemeto Dparocherar

2 [TpakTuyeckas padora no Teme "[lonck
IIPOCTBIX YKCEN B 33JaHHOM JiHara3oHe"

27 MHoropa3psiiHbIe LeNbIe Yncia, 3aJa4n

JUTMHHON apu(METUKH




28

[TpakTuyeckas pabora o Teme
"Peannzanusa BEIYUCICHUN C
MHOTOpPa3psAIHbIMHA YU CIaMH"

29

CrnoBapu (accolMaTUBHBIC MAaCCHBBI,
oToOpakeHwus ). X3MI-TaOIUIIbL.
[Toctpoenue andaBUTHO-4YACTOTHOTO
CIIOBapsI /IS 3aTAHHOTO TEKCTa

30

[TpakTuyeckas pabora o Teme
"TToctpoenue andaBUTHO-4aCTOTHOTO
cJI0Baps U1 3aJaHHOTO TeKcTa"

31

AHanm3 TeKkcTa Ha €CTECTBEHHOM SI3BIKE.
Brinenenue mocienoBaTeILHOCTEN 110
mabmnony. PerynspHbie BeIpaKeHUS.
YacToTHBIN aHATN3

32

[TpakTrueckas padota o Teme "AHanu3
TEKCTa HAa €CTECTBEHHOM SI3BIKE"

33

Crexu. AHanM3 NpaBUIBHOCTH CKOOOYHOTO
BBIPa)KEHUS

34

Brruucnenue apugmernyeckoro
BBIP)XEHUSI, 3aIIMCAHHOTO B IIOCTPHUKCHON

dbopme

35

[TpakTrueckas paboTa Mo Teme
"Brruncnenue apupMeTHIECKOTO
BBIP)XEHUSI, 3aIIMCAHHOTO B IIOCT(PUKCHON

dbopme"

36

Ouepenu. Mcnionb3oBaHue ouepeaun 1ist
BPEMEHHOT'O XpPaHCHUS TaHHBIX

37

[IpakTuyeckas pabora o Teme




"Ucnonws3oBanue ouepenu”

38

HepeBbs. Peanuzanus aepesa ¢ TOMOIIBIO
CCBUIOYHBIX CTPYKTYD. [[BOnYHBIE
(bunapnsie) nepesbs. [locTpoenue nepesa
VIS 32JIaHHOTO apu(METHIECKOTO
BBIPAXKECHUS

39

[TpakTrueckas paboTa Mo Teme
"Ucnonp30BaHue 1€peBbEB AJIs
BBIYHCIICHUS apu(PMETHISCKUX
BBIpaXEHUM"

40

PexypcuBHBIE aqropuT™Mbl 00X0/1a JIepeBa.
Hcnonp30BaHue CTeKa U OUepen sl
o0xoja nepesa

41

PekypcuBHBIC alropuT™MbI 00X0/1a JepeBa.
Hcnonb30BaHre CTEKA M OYEPEIH JTS
o0xo/1a nepena

42

Anroputmsl Ha rpadax. [loctpoenue
MHUHHMAaJILHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPHEHTUPOBAHHOTO Tpada

43

O6xox rpada B rmyouny. O6xox rpada B
LIUPUHY

44

KonnuecTBO pa3auyHbIX MyTeH MEXIY
BEPLINHAMU OPHEHTHPOBAHHOTO
aIMKINYecKoro rpaga

45

Agnroputm JIeHKCTpBI.

46

[IpakTuyeckas pabora o Teme
"Beluniciienue 1IuHbI KpaT4ailiero myTi




MEXy BepLIMHAMU Tpada (alIroputm
Heitkerpsn)"

47

Anroputm ®noiiga—Yopiamuia

48

3agaum, perraemMple ¢ TOMOIIBIO
JTUHAMHAYECKOTO MMPOTPAMMHUPOBAHUS:
BBIYHMCIICHHE PEKYPCUBHBIX (PYHKIIUN

49

[TpakTuyeckas pabora o Teme
"Brruncnenue peKypCcUBHBIX (DYHKITHH C
MTOMOUIBIO0 JUHAMUYECKOTO
MporpaMmmMupoBaHus"

50

3ajauu, penaeMble ¢ TOMOIIbIO
ANMHAMHUYCCKOI'0 MpOorpaMMHUPOBaHUS:
MOJICYET KOJTMYECTBA BAPHAHTOB

51

[TpakTuueckas padbora no teme "Ilomcuér
KOJINYEeCTBA BAPUAHTOB C IIOMOLIBIO
JUHAMHYECKOI0 IporpaMMupoBasus”

52

3agaum, perraemMple ¢ TOMOIIBIO
JTUHAMHAYECKOTO MMPOTPAMMHUPOBAHUS:
3aa4y OIITUMU3AIIUN

53

[TonsiTue o mapagurmax
nporpammupoBanus. O030p S3BIKOB
MIPOTPaMMHUPOBAHUS

54

[TonsiTrie 06 00BEKTHO-OPHUEHTUPOBAHHOM
IPOrpaMMHUPOBAHUHT

55

O0bexThI U Ki1accsl. CBOWCTBA 1 METOBI
00BEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3

57

[IpakTuyeckas pabora o Teme




"M cnoiIb30BaHME TOTOBBIX KJIACCOB B
nporpamme"

58

Pa3paboTka mporpaMm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MOIX0/1a

59

[TpakTrueckas padota "Pa3paboTka
MIPOCTOM MPOTPAMMBI C UCITOJIb30BAHUEM
KJ1IaccoB"

60

WNukancynsmus. [IpakTudeckas pabora mo

Teme "Pa3paboTka Kiracca, UCIoIb3yIOIIEro

MHKAICYJALHI0"

0.5

61

HacnenoBanue. Iomumopdusm

62

[TpakTrueckas paboTa Mo Teme
"Pa3paboTka repapxuu Ki1accoB"

63

Cpenbl OBICTPOI pa3pabOTKU MPOTPaMM.
[IpoexTupoBanue unTepderica
MOJTH30BATEIIS

64

[TpoexTrpoBanue uHTEpdeiica
II0JIB30BATCIIA

65

Hcnonbs30BaHNe rOTOBBIX YIIPABISIEMbBIX
AJIEMEHTOB JIJIsl IOCTpOeHUs nHTepdetica

66

[TpakTrueckas paboTa Mo Teme
"Pa3paboTka mporpamMmsl ¢ TpadudecKkum
untepdeiicom"

67

N3yueHne BTOPOro si3bika
[IPOrpaMMHUPOBaHUS

68

N3ydenue BTOpOro A3bIka
IIpOrpaMMHUPOBAHUS

69

OTansl KOMIIBIOTEPHO-MATEMATHYCCKOT'O




MOJEJIUPOBAHUS

70

JluckpeTusanus Ipyu MaTeMaTUHYeCKOM
MOJICJIMPOBAHUU HETIPEPHIBHBIX MPOLIECCOB.
MoaenupoBaHu€e IBUKEHUS

71

[TpakTrueckas paboTa Mo Teme
"MonenupoBanue ABUKEHUSA"

72

MonenupoBaHue OMOIIOTUYECKUX CUCTEM.
[TpakTrueckas paboTa Mo Teme
"MonaenupoBaHre OMOJIOTHYECKUX CHCTEM"

0.5

73

MareMaTudeckue MOJICIN B SKOHOMHUKE.
BrrunciurenbHbIe 9KCIEPUMEHTHI C
MOJICIISIMUA

74

BepositHocTHbie MOgenu. [TpakTuyeckas
pabota mo Teme "MmMuTarmonHoe
MOJIETMPOBAHUE C TIOMOIIBIO METO/1a
MonTe-Kapno"

0.5

75

KommnbroTepHoe MOAETHPOBaHUE CHCTEM
YIpaBJICHUS

76

O0paboTka pe3ybTaTOB IKCIIEPUMEHTA

77

Tabnuunble (pensauuOHHBIC) 0a3bl JAHHBIX

78

[Touck, copTupoBKa U GUIbTpALHs
JaHHBIX. 3aMpoCchl Ha BHIOOPKY JTaHHBIX.
3amnpocsl ¢ mapamerpaMu. Beraucisiemble
T0JIS B 3aMpocax

79

[TpakTuyeckas pabdora no Teme "Padora ¢
roToBoi 0a3oi Ja”HHBIX"

80

MHuororabauyabie 0a3bl JaHHBIX. THITBI
CBsI3el Mex 1y Tabiuamu. BaemHuit




Kkimro4. I{emocTHOCTh 0a3hl JaHHBIX

[TpakTrueckas paboTa Mo Teme

81 "Pa3paboTka MHOTOTAOIUYHON Oa3bI
MaHHBIX"

2 3anpockl K MHOTOTa0IMYHBIM 0a3aM
TAHHBIX

23 [IpakTruyeckas pabota o Teme "3anpockl K
MHOTOTAa0INYHON 0a3e MaHHBIX"

84 S3b1k ynpasneHus nanHeiMu SQL
[TpakTrueckas paboTa Mo Teme

85 "YrpasieHrue TaHHBIMU C TTIOMOIIBIO SI3bIKA
SQL"

26 Hepensiimonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBbI

87 WHTepHeT-npUI0KEeHUs
[TonsiTuEe 0 cepBEpHOM M KIIMEHTCKOU

88 yacTax caiita. TeXHOIOrusl «KJIMEHT —
cepBepy, e€ TOCTOMHCTBA U HEIOCTATKH

89 OcHoBbl s13p1ka HTML

90 [TpakTrueckas padota o teme "Co3nanue
TEKCTOBOM BeO-CTpaHUIIBI"

91 OcHoBbl s13p1ka HTML

92 OcHoBbl s13p1ka HTML
[TpakTrueckas padota o teme "Co3nanue

93 BEO-CTPaHUIIBI, BKIIOYAIOMIEH
MYJIbTUMEIUNHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUJIEO)"

94 OcHoBbl KackagHbix TabuI ctuieit (CSS)




95

[TpakTuyeckas pabora o Teme
"OdopmieHue CTpaHHIIBI C TOMOIIBIO
KacKaIHbIX TaOmuL cTuieii"

96

Cuenapuu Ha s3bike JavaScript

97

Cuenapun Ha si3biKe JavaScript

98

®opmbl Ha BeO-CTpaHHILIE

99

[TpakTrueckas padota o Teme "OOpaboTKa
naHHBIX hopm"

100

Pa3zmernienue BeO-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (¢aitioB Ha CalT

101

Kanpuposanue. Mcnpasnenue
nepcnekTussl. ['ncrorpamma. Koppekuus
YPOBHEH, KOPPEKLIM 1IBETA.
OoecrBeunBaHNe LIBETHBIX N300pakKeHUI

102

BBox n300pakeHuii C UCTIOJIb30BaHUEM
Pa3IUYHBIX U(PPOBBIX YCTPOHCTB.
[TpakTuyeckas padora no Teme "O6padboTKa
¢ poBeIx GoTtorpadpuit”

0.5

103

Perymb. PaGota ¢ obmactsimMu. OUiabTpHL.
[TpakTudeckas pabora no teme "Peryiib
¢ poBeIx GoTtorpadpuit”

0.5

104

MHorocnoitHbie n300pakeHus. TeKCTOBbIC
cnou. Macka cios. Kananel. Coxpanenue
BBLIEIIEHHOH o0acTn

105

[IpakTuyeckas pabora o Teme
"MHorocnoitHbie n300paxeHus"

106

[ToaroroBka WiuTFOCTpaIyii 1715 BeO-CaliTOB.
[IpakTuyeckas pabora o Teme

0.5




" AHUMHpOBaHHBIE U300paKeHU"

Bekropnas rpaduka. Bekropuzamms

107 N 1
pacTpoBBIX H300pakeHUN

108 [TpakTrueckas padota o Teme "BekTopHas |
rpaduka"

109 ITpyHIMIIBI TOCTPOEHUS U PEAAKTUPOBAHUS )
TPEXMEPHBIX MOJEIECH

110 [TpakTrueckas padota o teme "Co3nanue |
IIPOCTBIX TPEXMEPHBIX Moenen"”

111 Cetounble MoJienT. MaTtepuabl 1

112 [TpakTuyeckas padora no Teme "CeTouHble )
mozmenn"

113 MonenrpoBaHuEe HCTOYHUKOB OCBEIICHHUS. 1
Kamepnt

114 [TpakTuyeckas pabora o Teme 1
"Pennepunr"

115 AnnutuBHBIE TexHONOrHU (3D-puHTEPHI) 1

116 [ToHsiTHE O BUPTYaIbHOM PEATLHOCTH U |
JIOTIOJTHEHHOM PEaIbHOCTH

117 PesepBHoe Bpems 1

118 PesepBHOE Bpems 1

119 PesepBHoe Bpems 1

120 PesepBHOE Bpems 1

121 PesepBHOE Bpems 1

122 PesepBHOE Bpems 1

123 PesepBHOE Bpems 1

124 PesepBHOE Bpems 1




125

PesepBHOE Bpems

1
126 PesepBHOE Bpems 1
127 PesepBHoe Bpems 1
128 PesepBHoe Bpems 1
129 PesepBHOE Bpems 1
130 PeszepBHoe Bpemst 1
131 PesepBHOE Bpems 1
132 PesepBHoe Bpems 1
133 PesepBHOE Bpems 1
134 PeszepBHoe Bpemst 1
135 PesepBHOE Bpems 1
136 PeszepBHoe Bpemst 1

OBHIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME

136

36.5







ITPOBEPAEMBIE HA EI'9 110 HTHOOPMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBaHUS K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namo (nonumams)

1.1

[loHnMaHMe OCHOBHBIX HPUHIUIIOB YCTPOWCTBA M (DYHKIMOHHPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX M MOOMIBHBIX KOMITBIOTEPOB; TEHACHIIHMA
Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHI; BIIaJICHUE HABBIKAMH DPabOTHI C
OTICPAllMOHHBIMU CHCTEMaMHd M OCHOBHBIMH BHAAMH IPOTPAMMHOTO
obecrieyeHus Ul peIIeHUs y4eOHbIX 3aJad 10  BbIOpaHHOM

cricnyairm3annun

1.2

Hanmnumne mpencraBneHuii o ©a30BBIX NPUHIMIIAX OpraHU3alUd |

(GYHKIIMOHUPOBAHMS KOMITBIOTEPHBIX CETe

1.3

ITorumManne OCHOBHBIX IMPUHIHUIIOB IOUCKPCTHU3ALUH PaA3JINYHBIX BHUIOB

uHpopmarun

1.4

[lonnmanue 06a30BBIX aIrOPUTMOB OOpPAOOTKH YHCIOBOM M TEKCTOBOM
uHpOpManMM (3aIUCh YHCENl B TO3UIMOHHOW CHCTEME CUHCICHHS,
JETUMOCTh LIEJIBIX YHCEN; HaX0XKIEHHE BCEX MPOCTHIX YHCENT B 3aJaHHOM
nuanazoHe; 00pa0oTka MHOTOPa3psAOHBIX — IENbIX YHCET; aHaJIu3

CUMBOJIbHBIX CTPOK U APYTHUX), AITOPUTMOB ITOMCKA U COPTUPOBKHU

1.5

3HaHHe Q)yHKHHOHaHBHBIe BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CpPCIACTB

cpenbl pazpaboTKu

1.6

Brnanenue OCHOBHBIMH CBEACHHSIMH O 0a3axX HaHHBIX, UX CTPYKTYpe,

CpeIcTBax CO3/IaHUs M padOTHI C HUMU

1.7

[ToHnmMaHue BO3MOXKHOCTEH M OTPAHMYEHUN TEXHOJOTUH UCKYCCTBEHHOTO
UHTEIJIEKTa B Pa3IMYHBIX O0JIaCTAX; HAJWU4YMe IMpe/CTaBiIeHU 00
HUCITIOJIB30BaHUU I/IH(bOpMaI_[I/IOHHBIX TEXHOJIOTUH B PA3INIHBIX

npodeccuoHaTBHBIX chepax

1.8

Bragenue TeopeTMUECKMM anmapaToM, IO3BOJISIIOIIMM OCYILECTBIATh
IIPEJICTaBICHUE 3aJaHHOI'0 HATYpaJbHOIO YMCIIa B Pa3jIMYHBIX CHCTEMax
CUMCIICHUS; BBINOJHATh MPEoOpa3oBaHMsl JIOTMUECKUX BBIPAXKEHUI,
UCIIOJIB3YSl 3aKOHBI anreOpbl JIOTHKHU; ONpEeAeNsaTh KpaT4allinil myTh BO
B3BEUIICHHOM rpade M KOJIWYECTBO MyTEeH MEXAy BepIIMHAMHU

OPUEHTHPOBAHHOT'O AIIMKINYECKOTO rpada




Ymemo

2.1

YMeHue Hcnonb30BaTh KOMIIBIOTEPHO-MAaTEMaTHUYECKHE MOJAEIU IS
aHanmu3a 00BEKTOB M MPOLECCOB: (HhOPMYyTUPOBATH IIeNb MOJICIUPOBAHUS,
BBINOJIHATh AHAJIU3 PE3y/IbTATOB, MOJYUYEHHBIX B XOJ€ MOAEIHPOBAHMUS;
OLICHUBAaTh Aa/IeKBATHOCTh MOJIEJIM MOJEIMPYEMOMY OOBEKTY WIH

nmponeccy; NpCACTaBIATh PE3YJIbTAThl MOJACIUPOBAHNA B HATJIAAHOM BUIC

2.2

YMmenue kiaaccu(uUIMpOBaTh OCHOBHBIC 3a/aud  aHANW3a JIaHHBIX
(TporHO3UpOBaHUE, KJaccupukanus, KJIacTepU3alus, aHayIu3
OTKJIOHEHHI1); TMOHMMATh IOCIEJ0BATEIBHOCTh PEUICHUS 3aJad aHajIu3a
JAHHBIX: COOp MEPBUYHBIX JTAHHBIX, OYMCTKA U OIIEHKA Ka4eCTBa JaHHBIX,
BeIOOp W (WIM) TIOCTPOCHHWE MOJENH, NpeoOpa3oBaHUE JAHHBIX,

BU3yaJin3aliud JaHHBIX, HHTCPIPCTAIHUA PC3YJIbTATOB
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YMmenue onpenensits HHGOPMAIIMOHHBINH 00BEM TEKCTOBBIX, IPaUUECKUX
¥ 3BYKOBBIX JIAHHBIX IIPH 3a/IaHHBIX ITapaMeTpax JAUCKPETU3aLuu. Y MEHUE
OINPEICTSATh  CPENHIOID CKOPOCTh Mepefauyd  JAaHHBIX, OLIEHHBATh
U3MEHEHHE BPEMEHH TIepefadd MpU HM3MEHCHHH HH(OPMALMOHHOTO

00BbEMa JaHHBIX M XapaKTEPUCTHK KaHaja CBA3H
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YMeHue CTpOuTh KO, OOECIEeUMBAIONIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTHHY COOOIIEHUS TIPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue uCnonap30BaTh IMPU PELIEHWHM 3a7ad CBOMCTBA IMO3ULIMOHHOU
3allUCH YHCEJI, aJrOPUTMbI MOCTPOEHHUS 3alMCH YKCIIA B MO3ULIMOHHOU
CHCTEME CUHCIICHUS C 3aJlaHHBIM OCHOBAaHUEM W MOCTPOCHMS YHCJIa IO
CTpOKE, COAEpKalleil 3amuch HATOTO 4YHWCIa B TMO3UIMOHHON CHCTEME
CUHMCIICHHUS C 3aJaHHBIM  OCHOBaHHUEM; YMEHHUE  BBINOJHATH

apI/I(bMeTI/I‘-IGCKI/Ie oncpanvu B HIO3UIUOHHBIX CUCTCMAX CHUCIICHUA

2.6

YMeHHe CTpPOUTHh JIOTMYECKOE BBIPAKEHHE B JIU3IBIOHKTHBHON U
KOHBIOHKTHBHOM  HOpMaJbHBIX ¢opMax MO 3aJaHHON  Tabiuie
WUCTUHHOCTH; HCCJIEAOBaTh  OOJIACTh  MCTUHHOCTH  BBICKAa3bIBaHMA,

COACPKAIICTO MEPCMCHHBIC, PCHIATL HCCIIOXKHBIC JIOTUYCCKUC YPABHCHUA

2.7

YMeHune pemarb alroOpuTMHUYECKHE 3aJaud, CBA3aHHBIE C AHAIU30M
rpadoB (3a1aud MOCTPOEHHS ONTHUMAIBHOIO MYTH MEXIY BEpIIUHAMH
rpada, onpeneneHuss KOJMUECTBA PA3IUYHBIX MyTeH MEXAYy BEpIINHAMH

OPUEHTHPOBAHHOTO AlUKINYECKOTO rpada)

2.8

YMeHue ucnonb3oBaTh JEPEBbs MIPU aHAIM3€ U IOCTPOCHUU KOAOB U JUIS
npecTaBieHus] apuMETHUYECKHX BBIPAXEHHM, MpH peHIeHUH 3a/1ad
IIOMCKA M COPTUPOBKH; YMEHUE CTPOUTH JEPEBO HUIPHI IO 3aJaHHOMY
QITOPUTMY; pa3pabaThiBaTh U OOOCHOBHIBATh BBIUTPHILIIHYIO CTPATErHIO

UTPBI




2.9

YMenue AHAJIM3UPOBATL  AJITOPUTMBI  C  HUCIHOJIB30BAHUCM Ta6JII/II_[
TPACCUPOBKU,; OIMPCACIIATH 0e3 HCIOJIb30BAHMS KOMIIBIOTCPA PC3YyJIbTAThI
BBITIOJTHCHHA HECJIOXKHBIX IMPOrpaMM, BKIIOYAIOMIUX HHUKJIBI, BETBJICHUA U

moAIporpaMmsal, IpH 3aJaHHBIX UCXOAHBIX JaHHBIX

2.10

YMeHue omnpeaensiTe CIO0XHOCTh H3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYyMMHpOBAHHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MacCHBa,
nepeOOpHbIe AJTOPUTMBI, JBOMYHBIA TOWCK) W TNPUBOJUTH HPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H01?1 CJIOKHOCTHU JIA pCHICHUSA O,Z[HOI>'I 3agauun

2.11

BrnaneHne yHUMBEpPCAIBHBIM SI3BIKOM IPOrPAMMMPOBAHMS  BBICOKOIO
ypoBHs (ITackans, Python, Java, C++, C#), npeacraBieHus MU 0 0a30BBIX
TUTNIaX JAHHBIX M CTPYKTypaxX NaHHBIX; YMEHHE HCIIOJIb30BaTh OCHOBHBIE
YIOPABIAIOINAE  KOHCTPYKIHHM,  YMEHUE  OCYIISCTBIATH  aHAJIU3
NPEUVIOKEHHOW ~ MPOrpaMMBbl:  ONPENENsATh  pe3yJbTaThl  pabOoThI
POTPaMMBbI TIPY 33JaHHBIX WCXOAHBIX TAHHBIX; OMPEIENsATh, MPHU KaKUX
UCXONHBIX JIaHHBIX BO3MOKHO TIOJyYeHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBIABIISITH JIaHHBIE, KOTOpPBIE MOTYT TPUBECTH K OIIHOKe B paboTe
[IPOrPaMMBI; dopMynHpoBaTh  MPEUIOKEHUS MO  YIyYIIEHUIO

IPOTPaAMMHOTO KOJIa

2.12

YMeHHe peanu3oBBIBATH HAa BBIOPAHHOM JUIS  HM3YUEHHS  SI3bIKE
nporpammupoBaHusi Beicokoro ypoBHs (ITackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI 00pAaOOTKH YKCEN, YUCIOBBIX MOCIEA0BATEIbHOCTEN
U MAacCHBOB: IIPEJICTaBIEHUE 4YHWCIa B BUIE HaboOpa MPOCTHIX
COMHOKHUTENCH; Hax0XIEeHHEe MaKCUMaJIbHOW (MHUHHUMAIBbHOW) IHQPHI
HATYPaJIbHOI'O YKCia, 3aIMCAaHHOTO B CUCTEME CUUCIICHUS C OCHOBaHHUEM,
He mnpeBblmaromuM 10; BbluMciIeHHEe OOOOIIEHHBIX XapaKTEPUCTHUK
SJIEMEHTOB MacCHMBa WJIM YHCJIOBOH IOCIIEAOBAaTENLHOCTH (CyMMBI,
NPOM3BEACHUS  CPEJHEro  apu(PMETUYECKOro, MHHHUMAIBHOTO |
MaKCHMaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBIETBOPSIOIINX
3aJaHHOMY YCIIOBHIO); COPTHPOBKY JJIEMEHTOB MacCHBa; yMEHHUE
UCTOJIb30BaTh B MPOTpaMMax [aHHBIE PA3IMYHBIX THUIIOB C YYETOM
OTpaHMYEHUN HA JMANa30H MX BO3MOXKHBIX 3HAUYEHUN, NMPUMEHSATH MPHU
pelIeHnH 3a7jad CTPYKTYPhl JAHHBIX (CIHCKH, CIOBapH, CTEKH, OUYEpENH,
JIepeBbsl); IPUMEHATh CTaHJApTHBIE U COOCTBEHHBIE MOJIPOTrPAMMBI JIJIs
00pabOTKM YMCIOBBIX JAaHHBIX U CUMBOJBHBIX CTPOK; UCIOJIB30BATH IMPH
pa3paboTKe mporpaMM OMOIMOTEKH TOANPOTPAMM; YMEHHE HCITOIh30BaTh

CpEICTBA OTJIAJIKH MPOTrPaMM B Cpejie POrpaMMHUPOBAHHUS

2.13

YMenune HCIIOJIb30BaTh OJICKTPOHHEIC Ta6J'II/IHBI JJIA aHaJlIu3a,

MIPEACTABICHUS M O0pabOTKHM JaHHBIX (BKJIFOYAs BHIOOP ONTHMAIbLHOTO




pelieHus, moAdop JIWHUU TPEHIA, PEIICHUE 3aqad MPOTHO3UPOBAHUS);
YMEHHE HCIOJb30BaTh TaONWUYHbIC (pPEISIMOHHBIE) 0a3bl JaHHBIX U

CIIPaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BbIBaThH JINYHOE HH(POPMALMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  LHU(PPOBBIX  TEXHOJOIHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHM(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

ycIyT, HU(POBBIX 00pa3oBaTEIbHBIX CEPBUCOB




INIEPEYEHDb 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA EI'D
HO UH®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

[udposasi rpaMOTHOCTH

1.1

OcCHOBHbIE TEHJICHIIUU PAa3BUTHs KOMITbIOTEPHBIX TexHoJIoTUi. [lapamiensabie
BbIuKcIIeHHs. MHOTONpoIiecCOpHbIe cucTeMbl. Pactipenenénubie

BBIYHUCIUTENLHBIE CUCTEMBI U 00pab0TKa OOIBIINUX TaHHBIX

1.2

[TpyHIMOBI OCTPOEHUS M annapaTHbIE KOMIIOHEHTbI KOMIIBIOTEPHBIX CETEH.
CereBble mnpotokosnbl. Cerb HMHrepHer. Appecanuss B cetu VHTepHeT.
ITpotokonsr ctexka TCP/IP. Cuctema nomennsix uméH. Pasznenenue IP-cetn Ha

IOJICETH C IIOMOIIBI0 MacOK IIOACETEN

1.3

@aiinoBas cucrema. Ilowck B daitioBoit cucreme. [IpuHIMTIBI pa3MemeHus U
MMEHOBaHMS aiinoB B nonroBpeMeHHON mamsaTu. [1laGnoHbl ais omucaHuUs

rpyni ¢aitnos

1.4

CkopocTh mepenayd JaHHBIX. 3aBUCUMOCTh BpEMEHH IMepeJayd  OT

MH(POPMALIMOHHOTO 00bEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

1.5

[IudpoBanne nanupix. CuMMeTpudHbIe U HecuMMeTpuuHbie mudpel. [nudpsr
npoctoii 3amensl. ludp Llesaps. Hlupp Bmwxenepa. Aaroput™ mudpoBaHUs
RSA

1.6

Koppl, mo3Bosistonyie 0OHapyKUBaTh U UCTIPABIIATH OIINOKH, BOSHUKAIOIIHE MIPH
nepenade naHHbiX. Paccrosane Xommunra. KonupoBanue ¢ moBTopeHrneM OUTOB.

Koxapr XomMmunra

TeopeTnueckre OCHOBBI HTHOPMATUKU

2.1

JlBomyHOoe  KoaMpoBaHWE. PaBHOMEpHbIE M HEPaBHOMEPHBIE  KOJBbI.
JlekoaupoBaHue COOOIICHUH, 3aMCaHHBIX C TTIOMOIIBI0 HEPAaBHOMEPHBIX KOJIOB.
Ycnosue ®ano. IlocTpoeHre ONHO3HAYHO AEKOAUPYEMBIX KOJOB C IIOMOIIBIO

nepeBa

2.2

Teopernueckue mMOAXOMBI K OICHKE KojudecTBa uHMopmanuu. EauHUIBI
U3MepeHus: KonuyectBa HHpopManuu. AndaBUTHBIM TMOAXOA K OLEHKE
KojuuecTBa UWHGOpManuu. 3aKOH aIAUTUBHOCTH uHpopmarnuu. Popmyia

Xaptau. Uapopmanus u seposaraocts. @opmyna Illennona
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Cucrembl cuucieHus. Pa3BépHyTas 3amuch 1EIBIX W JIPOOHBIX YHCENT B
MO3UIIMOHHON cucTemMe cuMcieHus. CBoOMCTBAa MO3MIIMOHHOM 3allCH YHCHAa:
KOJIMYECTBO IU(p B 3aIIUCH, IPU3HAK JIETUMOCTH YHCIIa HA OCHOBAHHE CHUCTEMBI
CUMCJIEHHUS. AJITOPUTM TIEPEBO/JIA LIEJIOr0 YUcia U3 P-U4HON CUCTEMBI CUMCIICHUS

B JICCATUYHYIO. AJITOPUTM TEepeBOJia KOHEUHON P-u4yHOM ApoOu B MeCATUYHYIO.




Anroput™m nepeBoja LEJOro Yuciaa U3 JECATUYHOM CUCTEMbI cuMciaeHus B P-
nuHyto. IlepeBoj KOHEYHOM JAecATHYHOM Jpobu B P-nunyro. J[BomuHas,
BOCBMEPHYHAS U IIECTHAALATEPUYHAS CUCTEMBI CUMCIICHUS, CBA3b MEXKAY HUMH.

ApudmeTrrueckne onepanuu B MO3UIIMOHHBIX CUCTEMaxX CUUCIICHUS
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TpOI/I‘IHaSI YpaBHOBCUICHHAA CUCTEMA CUUCIICHUS. HBOH‘IHO-ILGCHTH‘IH&H CHCTEMA

CUHCJICHUA

2.5

Komuposanue tekcroB. Konuposka ASCII. OgHobaliTHbie KOgupoBKU. CTaHmapT
UNICODE. KomupoBka UTF-8. Ompenenenue wuH(POpMAIMOHHOTO 00BEMaA

TEKCTOBBIX COOOLLIEHUN

2.6

KonupoBanue nzobpaxennit. Ouenka HHPOPMAIUOHHOTO 00bEMaA rpaduvecKux
JAHHBIX TPH 3aJlaHHBIX Pa3pelleHUuH U TIyOHHe KOIupoBaHUs LBeTa. L[BeToBBIC
mozenu. Koguposanme 3Byka. OueHka HWHGOPMAIMOHHOTO 00BEMa 3BYKOBBIX

JaHHBIX IIPH 3aJIaHHBIX YaCTOTC AUCKPETU3aIU U pa3pAAHOCTH KOAUPOBAHUA

2.7

Anrebpa goruku. IloHsiTue BbICKa3biBaHMs. BpICKa3bIBaTeNbHBIE (HOPMBI
(npenukatsl). KBaHTOpHI Cy1IIeCTBOBAHHS U BCEOOIIIHOCTH.

Jlornueckue onepanuu. TaOmuubl HMCTUHHOCTU. Jlormdeckue BbIpaXKEHUS.
Jlormyeckue ToxaecTBa. Jlornueckue onepanyuy U onepanuy HaJl MHOKECTBAMHU.
3aKkoHbl anreOpbpl JIOTUKUA. OKBHUBAJICHTHBIE IPEOOpa30BaHMs JIOTUYECKUX
BBIPAKCHU. JIornuyecKkue ypaBHEHHs U CUCTEMBI YPABHEHUMN.

Jlornueckue ¢GyHKIMHA. 3aBHCHUMOCTb KOJHYECTBA BO3MOXHBIX JIOTHYECKHUX
(GYHKIMH OT KOJIMYECTBA APTyMEHTOB.

Kanonnueckue ¢hopmbl TOTHIECKUX BBIPAKESHUN

2.8

CoBepilieHHBIE  TU3BIOHKTHBHBIE KOHBIOHKTUBHBIE HOpMalibHBIE  (DOPMBL,

AJITOPUTMBI UX ITOCTPOCHUA T10 Ta6J'II/II_[e HCTUHHOCTHU

2.9

Jlormyeckne »sieMeHTHI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psansbiii cymmarop. [loctpoeHne cxeM Ha JIOTUYECKUX 3JIEMEHTax Mo
3aaHHOMY JIOTHUYCCKOMY BbIPAKCHUIO. 3amuchy JIOTHYECKOIrO BBIPpAXKCHUA 10

JIOTUYECKOH cXeMe

2.10

Mopenu u wmonenupoBanue. lLlenu moxpenupoBaHusi. AJEKBATHOCTbh MOJEIHU
MOJIETTUPYEMOMY O00BEKTY WM mpoteccy. DopManu3anus IpUKIaIHbIX 3a1a4.
[IpencraBienue pe3ynbTaToB MOAETUPOBAHUS B BUAE, YAOOHOM ISl BOCIPUATHS

genoBekoM. ['paduueckoe nmpeacrapieHue NaHHBIX (CXEMBbI, TAOIHUIIBI, TPAdUKH).

2.11

[IpeacraBnenne uenblIx 4YWCEN B NaMATH KommbioTepa. OrpaHHMYEeHHOCTh
JUana3oHa 4YHcell MpU OrPaHMYEHUM KOJUYecTBa paspsanoB. llepenonnenue
paspsaHoi ceTku. be33HakoBbIe M 3HAKOBHIC JJaHHBIE. 3HAKOBEIM OUT. [[BOMUHBIIA
JOTIOJTHUTENBHBIN KOJI OTPULIATENIbHBIX YHCET.

[To6uToBBIe JOTMYEcKHEe omepanuu. Jlormueckuii, apudMeTndeckui u

mukianyeckuit  capuru. lludpoBanne ¢ moOMOLIbI0 TOOMTOBOW —ONEpaIUH




«uckmouaromee UJIH»

2.12

IIpencraBneHyue BEIECTBEHHBIX YMCEN B IMaMATH KOMIIBIOTEpA. 3Hadallas 4acTh
U TOpANOK uwMcia. Jlmama3oH 3Ha4YeHHMH BelIeCTBEHHBIX uucen. I[IpoGiemsr
XpAaHEHMS BEIECTBEHHBIX 4YMCEJN, CBS3aHHBIE C OIPAHMYECHHEM KOJIMYECTBA
paspsaaoB. BelnonHeHne omnepanuil ¢ BEIIECTBEHHBIMM YHCIAaMM, HAKOIJICHHE

omuoOoK IIpU BBIYUCIICHUAX

2.13

I'padpr. OcHoBHBle TIOHsATHSA. Buaer rpadon. Omnucanue rpadoB ¢ MOMOIIBIO
Marpuly CMCXKHOCTH, BCCOBBIX MaTpull, CIIMCKOB CMCKHOCTH. Pemtenue
QITOPUTMUYECKUX 3a7ad, CBSI3aHHBIX C aHanu3oM rpadoB (mocTpoeHUe
ONTUMAIILHOTO TYTH MEXAy BeplIMHamMHu rpada, ompenerneHre KOoIMYecTBa

pPa3IMYHBIX MyTeH MEXIy BEpIIMHAMU OPUEHTHUPOBAHHOTO aAlUKINYECKOTO

rpada)

2.14

HepeBnsi. bunaphnoe nepeBo. JlepeBbst moucka. CnocoObl 00Xoma Jepesa.
[IpencraBnenue apupMeTHYECKHX BBIpAXEHUN B BUJe AepeBa. Mcmonb3oBaHue

rpadoB U IEPEBHEB MIPH OMHCAHUN 0OBEKTOB U MPOILIECCOB OKPYIKAIOILIETO MUPa

2.15

JIMCKpeTHBIE UTPHI IByX UTPOKOB ¢ MOJIHON nHpopmanueit. [loctpoenue nepesa
nepedbopa BapUAHTOB, OIKMCAHHWE CTPATErMH WIPhl B TabmuyHOW (opme.

BoIurpsliiiabpie ¥ MPOUTPHIIIHBIE TO3UIUU. BRIUTPEIIIHbIE CTpaTerun

2.16

CpencTtBa  MCKYCCTBEHHOTO  WHTE/UICKTa.  MnmeHTudukanmmss W TIOHWCK
n300pakeHu#, pacro3HaBaHue Jull. Vcmoib3oBaHWE METOAOB MCKYCCTBEHHOTO
MHTEJUIEKTa B 00yJaloX cucreMax. Vcrnonp3oBaHne METOIOB UCKYCCTBEHHOTO

UHTeIUIeKTa B poOoToTexHuke. HTepHer Bemeld. Heliponusie cetu

ANTOpUTMBI U IPOTPAMMHUPOBAHUE

3.1

@opManuzanus NoHATHA anropurma. Mammyna ThOpHHra Kak yHUBEpCaJlbHas

MOJIEJIb BEIYUCIIEHUN

3.2

OreHKka CIOXKHOCTH BbIUHCIEHUH. Bpems paboTel m 00BEM uCHONb3yeMoi
MaMsTH, MX 3aBUCUMOCTh OT pa3Mepa HUCXOAHBIX JaHHbIX. OueHka
ACUMNTOTUYECKOW CJIOKHOCTH aJTOPUTMOB. AJTOPUTMBI MOJTUHOMHAIBHOMN
cinoxxHoctu. IlepebopHbie anropuTmbl. [IpuMepsl pa3TUYHBIX AITOPUTMOB

pelIeHns OHOM 3aauu, KOTOPbIE UMEIOT Pa3INYHYIO CI0XKHOCTh

3.3

OmnpeneneHre BO3MOXHBIX pPE3YJIbTaTOB pPabOThl MPOCTEHUIIMX alrOPUTMOB
YIPABJIECHUS HCHOJHUTEIAMA M BBIYMCIUTENBHBIX anropuTMoB. OnpenencHue

MCXOJHBIX TaHHBIX, MPU KOTOPBIX aJITOPUTM MOXKET JaTh TPEOyeMblil pe3ybTaT

3.4

AnroputMbel 00pabOTKHM HATypaJbHBIX YHCEJ, 3alMCAHHBIX B MO3UIMOHHBIX
CHUCTeMax CYHUCJICHHA: pa30MeHHe 3amuch 4YKcia Ha OTHENbHbE LUDpHL,
HaXOXJCHHE CYMMBl U TPOU3BEICHHS IHU(p, HAXOXKICHHE MaKCHUMAIbHOM

(MHHHMAITBEHOW ) U DB




[IpencraBnenue uyncna B BUAe HaOopa MPOCTBIX COMHOXXUTENEH. AJITOPUTM
OBICTPOTO BO3BEICHHUS B CTeNeHb. [IoOMCK MPOCTHIX YMCEN B 3aJaHHOM JHMana3oHe

C TMOMOIIIBIO aJITOPUTMA «PeEIIeTo IpaTtocheHay

3.5

MHoropa3psiIHbIC TIeNIbIe YUCIIa, 331a4H JJTMHHON apu(PMETHKHI

3.6

Azpik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl naHHBIX:
L[EJIOYHCIIEHHBIE, BEUIECTBEHHbIC, CHMBOJIbHbBIE, JIOTHYecKkue. BeTBieHus.
Cnoxnble ycnoBus. Llukisl ¢ ycnoBueM. LIUMKiIbI 110 TEpeEMEHHOM.

OOpaboTka MaHHBIX, XpaHAIMXCs B (aiiax. TekcToBble U JBOUYHBIC (haiIb.
daiinoBsle mepeMeHHble ((aitioBbie ykazatenu). Urenue u3 (aitna. 3anuch B
(aii.

Paszbuenue 3amaun Ha moa3agauun. [lognporpamMmer (IporieAypsl U GYHKITHIH).

Vcnonp30BaHne CTaHAAPTHON OMOIMOTEKH SI3bIKA IPOTPAMMHUPOBAHUS

3.7

Pexypcus. PexypcuBHbie mporieaypsl U pynknuu. Mcmonp3oBanue creka s

OpraHu3alyy PeKYpPCUBHBIX BBI30BOB

3.8

Yucnennsle MeTonsl. TouHoe W mpUONMKEHHOE pelieHus 3afgadu. YucieHHoe
pellleHre ypaBHEHMH C TOMOIIbIO Moadopa mapamerpa. UWCIEHHBIE METOJIbI
pellleHrs ypaBHEHMH: MeToja T1epebopa, METOJl IOJIOBUHHOTO JICTICHHUS.
[TpubnmkE€HHOE BHIUMCICHHUE [UIMH KPHUBBIX. BhruucieHue miomanei ¢uryp c
IIOMOUIBIO0 YUCJIEHHBIX METOJ0B (METOJ MPSIMOYTOJIBHUKOB, METOJ Tpaleuuil).
[Touck ™makcumyma (MUHUMYMa) (YHKIIMH OJHOW TEPEMEHHOH METOJIOM

ITOJIOBHHHOTI'O ACTICHU

3.9

OOpaboTka  CHUMBOJBHBIX  JIaHHBIX.  BCTpoeHHBIE ~ (YHKIMH  sI3bIKa
MIPOTrpaMMHUPOBAHUS ISl 00PaOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: HO,Z[C‘-IéT KOJIMYECTBA IIOSABJIICHUM CHMBOJA B CTPOKEC,
pa3OueHne CTPOKM Ha CIOBa MO MPOOETHHBIM CHMBOJAM, MOHUCK MOJCTPOKH
BHYTPH JAHHOW CTPOKH, 3aM€HA HaWJIEHHON MOJCTPOKH HaA JPYTIYIO CTPOKY.
I'enepanus Bcex CJIOB B HEKOTOPOM alipaBUTE, YIOBIETBOPSAIOIINX 3aJaHHBIM

orpannueHusM. [IpeoOpa3zoBaHue yuciia B CHMBOJIBHYIO CTPOKY M OOpaTHO

3.10

MaccuBel W TOCIEAOBATEIBLHOCTH  YHCEN. BbuncieHne 0000IEHHBIX
XapaKTEePUCTUK SJIEMEHTOB MAacCHMBa WJIM YHCIOBOM IOCJIEA0BATEIbHOCTH
(CcyMMBI, TpPOU3BEACHUS, CpEIHEro apu(PMETHUYECKOro, MHUHUMAJIBHOTO U
MaKCUMaJbHOTO 3JEMEHTOB, KOJMYECTBA JJEMEHTOB, YAOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBUIO). JIMHEHHBIM MMOMCK 3aJaHHOTO 3HAYEHHS B MAacCHUBE.
Anroputmbl pabOTBl ¢ JJIEMEHTAMH MAacCHBa C OJHOKPATHBIM MPOCMOTPOM
MaccruBa. COpTHpPOBKAa OJHOMEpPHOTO MaccuBa. I[IpocTeie METOIBI COPTUPOBKHU
(MeTonm my3BIpbKa, METOJA BBIOOpa, COPTHpPOBKA BcTaBkamu). CopTHpoOBKa
ciussaueM. breicTpas coptupoBka maccuBa (amroputM QuickSort). JIBonuHbII

IOUCK B OTCOPTHUPOBAHHOM MACCHBC




3.11

JIByMepHBIE MacCHBBI (MaTpuLbl). AJITOPUTMBI 00pabOTKH  JIByMEPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOTO UHCIOBOTO MacCHMBa IO 3aJaHHBIM
IpaBWIaM, MOHMCK 3JIEMEHTa B JBYMEPHOM MAacCHBE, BBIYMCICHHE MaKCHUMyMa
(MPHMMYMa) ¥ CYMMBI 3JIEMEHTOB JABYMEPHOTO MacCHBa, IIEPECTAaHOBKA CTPOK U

CTOJI6].IOB ABYMCPHOI'0 MaCCHBa

3.12

CrmoBapu  (accolMaTUBHBICE  MAacCUBBI,  OTOOpa)keHHWs).  XOII-TAOJHIIBL

HOCTpOGHI/Ie aﬂq)aBI/ITHO-‘IaCTOTHOFO CJIOBapd IJIA 3aJaHHOI'O TCKCTa

3.13

Crexku. AHaIM3 TPaBWIBHOCTH CKOOOYHOTO  BBIpaXEHHsA. Bwrumcienue
apu(METHYECKOTO BBIPAKEHUS, 3aIIMCAHHOTO B MOCT(PUKCHOH (popme.

Ouepenu. Micrionp3oBanue o4epeiu A BPEMEHHOTO XpaHEHUs JaHHBIX

3.14

Anroputmbl Ha Tpadax. [locTpoeHHMe MHHHMAaIbHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOPUEHTUPOBaHHOTO rpada. KommdyecTBo pazmuuHbBIX
MyTel MeXAy BepIIMHAMU OPUEHTHUPOBAHHOTO alIMKINYECKOro rpada. AJropuTm

JlenKcTphl

3.15

HepeBps. Peanusanus aepeBa ¢ IOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapusbie) nepeBbs. [locTpoeHue nepeBa Ui 3aJaHHOTO apuU(METHUECKOTO
BbIpa)keHUs. PekypcuBHBIEe anropuTMsl 06xona aepesa. Mcnonab3oBaHue cTeka U

ouepeau s 00xoaa epeBa

3.16

JluHaMuyeckoe MporpaMMHUpPOBAaHUE KaK METOJl PEIICHUS 3a/1a4 C COXPAHEHUEM
MIPOMEXKYTOUHBIX PE3YyJIbTAaTOB. 3aJaul, pelIacMble C TOMOIIbIO JUHAMUYECKOTO
POrPaMMUPOBAHUS: BHIUMCIEHUE PEKYPCUBHBIX (DYHKIMA, MTOACYET KOTMUECTBA

BAapHWaHTOB, 3a/la4v OIITUMU3AIUN

3.17

[Tonatne 00 OOBEKTHO-OPUEHTHPOBAHHOM HpOrpaMMupoBaHuH. OOBEKTH H
kiaccel. CBoiicTBa 1 MeToabl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAJH3.
Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO MOJXOJA.

Wukancynsuus, HacieoBaHue, moJauMophusm

WNudopmaninoHHble TEXHOJIOTUH

4.1

Anamu3 paHHbiX. OCHOBHBIC 3a/layd aHajdM3a JaHHBIX: IPOTHO3HPOBAHUE,
KIaccupuKanus, KiIacTepusallvs, aHanu3 OTKiIoHeHWH. [locrmemoBarenbHOCTH
pelICHUA 3aaa4 aHaJIM3a JaHHBIX: C60p NECPBUYHBIX NAHHBIX, OUUCTKA U OLCHKA
KadyecTBa JaHHBIX, BBIOOP W (WJIM) IOCTPOCHHE MOCIH, NpPeoOpa3oBaHUE
TaHHBIX, BU3yallM3allusl JaHHBIX, WHTEpPIpETanus pe3ynbTaToB. [IporpammHbIe
cpenctBa U WHTEpHET-CEpBHUCH UIi OOpaOOTKM M TPEICTABICHUS JaHHBIX.

Bonpmne mannpie. MamuHHOE 00yUeHUE

4.2

AHanu3 JaHHBIX C TIOMOMIBIO JJICKTPOHHBIX TaOJWIl. BBIUUCICHHE CYMMBI,
cpemHero  apuMETHYECKOro, HAWOOJbIIEro  (HAMMEHBIIET0)  3HAYCHHS

nuanazoHa. Berumcnenune kxo3dduumeHTa KOppensuuu JABYX pPSAOB JIAaHHBIX.




[TocTtpoeHne crombuaThIX, JUHEWYATHIX W KPYroBbIX nuarpamm. Iloctpoenue
rpadukoB ¢pyuknuii. [Togbop muHUM TpeHa, penieHue 3a1a4 TPOrHO3UPOBAHUS.

Pemenue 3aa4 OoNTUMHU3alN C TIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_I

4.3

Juckperusanusi 0Opud  MaTEMaTUYECKOM  MOJCIMPOBAHUM  HEMPEPBHIBHBIX
mpoueccoB. MojenupoBanue JBWKeHUs. MojenrpoBaHue OHOJOTHYECKHX
cucteM. MaremMaruueckue MOJEIM B SKOHOMHUKE. BbluncnurenbHbie
JKCIIEpUMEHTHI ¢ MojensiMu. OOpaboTka pe3yJbTaToB SKclepuMeHTa. Meton
HaUMEHBIIMX KBaApaToB. OIEHKa YHUCIOBBIX MapaMeTPOB MOJACIHUPYEMBIX
O00BEKTOB M TMpoleccoB. BoccTaHoBieHHE 3aBUCHUMOCTEH IO pe3ysibTaTam

IKCIIEPUMEHTA

4.4

BeposiTHOCTHBIE MOZEIH. Meronsl Mounte-Kapio. HNmuranmonnoe

MozenupoBanue. CUCTEMBI MaCCOBOTO OOCITYKUBAaHUS

4.5

Tabmuunble (pensauroHHbIe) 0a3bl JaHHBIX. TabmuIla — IPeACTaBICHHE CBEACHUIN
00 omHOTHNHBIX OOBbekTaX. Iloie, 3ammch. Kimrou Tabmuiel. PaboTa ¢ rotoBoit
0a30i maHHBIX. 3amoigHeHrue 0a3bl JaHHBIX. [loMcK, copTUpoBKa W (UIBTpAIUSL
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3ampochkl € TMapaMeTPaMHu.
Brrurcinsiembie 1oJist B 3a1pocax.

Mmuorotabnauanbie 0a3bl JaHHBIX. THUBI CBsI3el MexIy TaOnumamu. BHemHui

kiro4. LlemocTHOCTh 6a3bl JaHHBIX. 3aMPOCHI K MHOTOTAOJIUYHBIM 0a3aM JaHHBIX

4.6

TexctoBblii mpoueccop. CpencrBa IOMCKa W aBTO3aMEHBl B TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHBIE TEKCTOBBIE IOKyMEHThI. CHOCKH, OTJIaBJICHUE.
[IpaBuna 1TUTHPOBAHUS HWCTOYHUKOB W odopmieHus OubamorpaduyecKux

CCBIJIIOK




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
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