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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o nuHpopmaTHke (YriryOoJEéHHbIH YpOBEHb) HA YPOBHE CPEIHETO
obmero oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHMIl K pe3yibTaTam
OCBOGHHUS OCHOBHOM  0Opa3oBaTEeNbHOM MPOrPaMMBI  CpPEAHET0  OOIIero
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOl paboueit
IPOrpaMMbl BOCITUTaHMSL.

[Iporpamma no wuHpOpMaTHKE [OAET MpPEACTaBICHUE O LENAX, OOIeH
cTpaTernd OOYy4YeHHs, BOCIHMTAaHUS U Pa3BUTHUS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera «MHdopmaTuka» Ha yriayOn€HHOM ypOBHE, YCTaHABIMBAET
00s13aTeTbHOE IPEeIMETHOE CoJiep>KaHue, npeaycMaTpUBacT ero
CTPYKTYpUpPOBaHUE MO pa3jieiaM U TeMaM Kypca, ONpeAessieT pacupeeieHue ero
1o kinaccaM (rogam H3y4yeHus), 1a€T NPUMEPHOE pacHpe/esieHne yueOHbIX 4acoB
M0 TEMAaTUYECKUM pasfenaM Kypca U PEKOMEHIyeMyiko (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢ y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTHKM Y4eOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.

[Iporpamma 1o  uH(pOpPMAaTHKE  ONpEHEsieT  KOJIMYECTBEHHBIE U
KauyeCTBEHHBIC XapaKTePUCTUKUA Y4YeOHOro Mmarepuana ais KakIoro roja
U3y4CHHSA, B TOM UHWCJE IJs COJEP)KATEIbHOTO HAMOJHEHHUS pPa3HOro BHIA
KOHTpoJIsI  (IPOMEXYTOYHOW  aTTecTaluud  OOyYaroIIMXCs, BCEPOCCHUMCKHUX
MIPOBEPOYHBIX Pa0OT, rOCYNApCTBEHHON HMTOroBOW arTtectamnuu). [Iporpamma mo
WHPOPMATUKE SBISETCS OCHOBOM [IJI1 COCTaBJCHHS AaBTOPCKUX YYEOHBIX
nporpaMM M y4eOHHUKOB, TOYPOYHOTO TUTAHUPOBAHUS Kypca YUUTEIIEM.
HNudopmaTtuka B cpegHem oOuieM o0pa30BaHUU OTPAKAET:

e CyIIHOCTh MWHGOPMATUKU KaK HAyyHOM JUCLMIUIMHBL, H3y4arouiei
3aKOHOMEPHOCTH  MpPOTEKaHWs W BO3MOXKHOCTM  aBTOMaTH3alUH
WHGOPMAITMOHHBIX MPOLIECCOB B PA3IUYHBIX CUCTEMAX;

e OCHOBHBIE O0JacTM mNpUMEHEHHs  WHPOPMATUKU, TPEKIE  BCETO
UH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIPABIIEHUE U COLMAIBHYIO Chepy;

e MEXIUCUUIUIMHAPHBIA  XapakTep HWHGOpPMAaTUKU U  HUHYOPMALMOHHON
JESITEIIbHOCTH.

Kypc undopmatuku asis ypoBHsI cpeaHero ooiiero o0pa3oBaHUsl SIBISETCA
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
uHGOPMATUKA U UH(DOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHI, Omupaercs
Ha cojiepKaHue Kypca WH()OPMATHUKHA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUS U
ONBIT  TIOCTOSIHHOIO  MPUMEHEHUs  MH(POPMALMOHHO-KOMMYHHMKAI[MOHHBIX
TEXHOJOIMM, AA€T TEOPETHMUECKOE OCMBICIEHHUE, MHTEPIIPETALNI0O U 0000IIeHNE
ATOrO OTBITA.



PesynbraThl  yrayOn€HHOTO YpOBHS HM3Y4YEHHUsT Y4YEOHOro mpenmMera
«upopmatukay OpPHUEHTHPOBAHBI HA TMOJYYEHHUE KOMIIETEHTHOCTEH ISt
nocienyroneil  npodeccuoHaIbHOM JIeATeNTbHOCTH KaK B paMKax JIaHHOM
peIMEeTHOM 00JacTH, TaK U B CMEXKHBIX ¢ Hell obnacTsax. OHU BKIIIOYAIOT B CEOS:

e OBJIAJICHUE KJIIOYEBBIMU TMOHITUSMH M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX
CTPOUTCSl JIaHHas TpeIMeTHasi 00JacTh, PacCO3HABAHME COOTBETCTBYIOIIMX
UM TIPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCThH JEMOHCTPUPOBATh PA3TMUHbIE
IIOAXOAbI K U3yYECHUIO SIBJICHUM, XapaKTEPHBIX Ul M3y4aeMOW IPEIMETHON
o0JracTu;

e YMEHHE pelaTh THUIOBbIE MPAKTUYECKUE M TEOPETUUYECKUE 3aJauH,
XapaKTEepHbIE ISl MCIOJb30BAHUS METOJOB M HMHCTPYMEHTapusi JaHHOMU
peIMeTHOU 00J1acTH;

e HaJIMYME NPEACTABICHUNA O JAHHOW MPEIMETHOM OO0JacCTU Kak I€JIOCTHOU
Teopuu (COBOKYITHOCTU T€OPHUIT), OCHOBHBIX CBS3SX CO CMEKHBIMHU 00JIACTIMU
3HaHUM.

B pamkax yriy0n€HHOTO ypOBHS M3ydeHUs] HHPOPMATUKU 00ECIIeYUBACTCS
1eJICHANPABJICHHAs] TIOJITOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3alnusax  MOpo(eccCuoHadbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEMOCPEJCTBEHHO CBS3aHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
porpaMMHasl WHXeHepus, HHPOpMallMOHHAsE 0€30MacHOCTh, MH(POPMAIIMOHHBIC
CUCTEMBl M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE H
MalIMHHOE O0O0Yy4Y€HUE, MPOMBIIIJICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHbIN
WHTEJUIEKT, TEXHOJIOTMM OECpOBOJHOM CBA3M, POOOTOTEXHHMKA, KBAHTOBBHIE
TE€XHOJIOTUH, CHUCTEMBI PACIpPEAEeIEHHOIO PEECTpa, TEXHOJOTUH BHUPTYAIbHOU H
JIOTIOJTHEHHOM PEeajbHOCTEM.

OcHoBHas 1enb wu3ydeHHs ydyeOHoro mnpenmera «MHpopmatukay Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecCIeueHue
JanbHEHIIero pa3BUTUS WHOOPMAIMOHHBIX KOMIETEHIUN OOydYarolerocs, €ro
TOTOBHOCTH K KM3HH B YCIIOBUSX Pa3BUBAIOIIETOCS MH(GOPMAIIMOHHOTO O0IIEeCTBa
M BO3pacCTallleil KOHKYPEHIMU Ha phIHKE Tpylaa. B CBA3M C ATUM H3y4yeHUE
uHpopmatuku B 10—11 xmaccax goMKHO 00€CTICUUTD:

e c(opMUPOBAaHHOCTH MHPOBO33PEHHUS, OCHOBAHHOTO Ha MOHWMAHHUM POJIU
uHpopMaTrku, WHOOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
COBPEMEHHOM OOIIECTBE;

e c(hOPMUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIICHUS;

e copMuUpOBaHHOCTb yMEHUW pa3iauyath (AaKThl W OIEHKH, CpPaBHUBATH
OLICHOYHBIEC BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPHUSIMHU OLICHUBAHUS U CBS3b
KPUTEPUEB C ONPEACIEHHOM CUCTEMOW ILIEHHOCTEH, TMPOBEPATh Ha
JIOCTOBEPHOCTH M 000011aTh NH(pOpMaIuio;



e CchOpPMUPOBAHHOCTh MPEJCTABICHUH O  BIUSHUU  HUHGPOPMAIMOHHBIX
TEXHOJIOTUHA Ha >KU3HBb YeJloBeKa B OOIIECTBE, MOHMMAaHUE COIUAILHOTO,
AKOHOMHUYECKOTO, MOJIUTUYECKOTO, KYJIbTYPHOTO, IOpUANYECKOTO,
MPUPOTHOTO, HAPrOHOMHYECKOTO, MEIUIIMHCKOTO W  (U3HOJIOTHIECKOTO
KOHTEKCTOB HH(POPMAITMOHHBIX TEXHOJIOTHUH;

e TPUHATHE MPABOBBIX M ITHUECKUX aCHEKTOB MH(GOPMAIIMOHHBIX TEXHOJOTHH,
OCO3HAHUE OTBETCTBEHHOCTH JIIOAEH, BOBJICYEHHBIX B CO3JaHUE U
WCITIOJIb30BaHUE MH(OPMAIIMOHHBIX CHCTEM, PaclipocTpaHeHrne nH(OpMaIny;

e CO37aHME YCJOBWMH JJiIsi Pa3BUTHUS HABHIKOB yueOHOW, NMPOEKTHOW, HAy4HO-
HCCIIEIOBATENbCKOM U TBOPUECKOMN JEATEIbHOCTH, MOTHUBALIMKM 00YUYaIOIINXCS
K CAMOPA3BUTHIO.

B conepxxanun yue6Horo mpeamera «MHpopMaTrkay BBIIEISIOTCS YETHIPE
TEMaTUYECKUX paszena.

Paznen «l{u¢poBasi rpaMOTHOCTBY» TIOCBALIEH BOIPOCAM YCTPOMCTBA
KOMITBIOTEPOB W JIPYTUX DJEMEHTOB IM(GPOBOTO OKPYKEHHMs, BKIIOYas
KOMITbIOTEPHBIE CETH, UCTIIOJIb30BAaHUIO CPEJICTB ONEPAIMOHHON CUCTEMBI, padOTE B
cetd UVHTEpHET U UCIOJB30BAHUIO WHTEPHET-CEPBUCOB, WHOOPMAIIMOHHON
0€30IacCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(OPMATHKM» BKJIIOYaeT B ceOA
MOHATUUHBIMN anmapar WH()OPMATUKH, BOIMPOCH KOJIUPOBaHUS HWH(OOpMAIUH,
U3MepeHuss WHOOPMAIIMOHHOTO 00BhEMa JIaHHBIX, OCHOBBI aJIreOphl JIOTUKH U
KOMITBIOTEPHOTO MOAEIUPOBAHUSL.

Paznen «AaropurmMbl M NmporpaMMHpOBaHHMe» HAMNPABICH HA Pa3BUTHE
AITOPUTMUYECKOTO MBIIIUICHUS, Pa3padOTKy aIiTOPUTMOB U OLIEHKY UX CJIOKHOCTH,
dbopMHpOBaHNE HABBHIKOB pEAM3aIlMU MPOrPaMM Ha SI3bIKaX MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHS.

Paznen «MHpopmManmoHHbIe TEXHOJOTMHW» TOCBAIIEH  BOIPOCAM
MPUMEHEHUST WH(OPMAIIMOHHBIX TEXHOJIOTHH, pealM30BaHHBIX B MPUKIAIHBIX
MPOTrPaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHUCJE B 3aJa4ax aHaIu3a
JAHHBIX, WCTOJB30BaHUIO 0a3 MaHHBIX W DJEKTPOHHBIX TAOMUI[ NJIs PEIIeHUs
MPUKIIAIHBIX 3a]1a4.

B npusenénnom nanee coaepkanuu ydeOHoro mpeamera «MHpopmaTrkay
KYPCHBOM  BBIJICJICHBI  JIOTIOJHUTEIbHBIE TEMBbI, KOTOpPbIE HE BXOISAT B
00s13aTENIBHYIO IPOTPAMMY O00yUYEHHUSI, HO MOTYT OBITh MPEJIOKEHBI I H3yUCHUS
OTJICTTLHBIM MOTHBHPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIIAMCS.

YrinyOn€HuHpli  ypoBeHb HW3yYeHHS HMHGPOPMATUKH PEKOMEHAYyeTCs s
TEXHOJIOTUYECKOTr0  TpoQuisi, OpPUEHTUPOBAHHOTO HAa  HMHXEHEPHYIO U
nHpopMaIMOHHYIO0 Cc(epbl JeATeNbHOCTH. YTIyOJEHHBIM YPOBEHb H3YYCHUS
uH(GOPMATUKNA OOECIIEUYNBAET: MOJATOTOBKY OOY4YalOIIUXCs, OPUEHTHPOBAHHBIX Ha



CIEIUAIBHOCTH B 00JaCTH HWH(POPMAIMOHHBIX TEXHOJOTHH ¢ HWH)XCHEPHBIC
CICIUATBHOCTH, Y4YacCTHE B IPOCKTHONM M MCCIIEIOBATEIbCKON JICSITCIIBHOCTH,
CBA3aHHOM C COBPEMCHHBIMH HANpPABICHUSIMH OTpacid HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHH, TMMOATOTOBKY K YYaCTHIO B OJIMMIIMAIAX U Cllaye
EnuHoro rocyapcTBEHHOTO dK3aMeHa 1o HH(pOopMaTHKeE.

[TocnenoBaTeIbHOCTh M3YYCHHS TEM B IpPEACiIaX OJIHOTO Toja OOydYeHHS
MOXXET OBITh HM3MCHEHAa IO YCMOTPCHHMIO YYHMTENIS TPH IIOJrOTOBKE paboucit
MIPOTPAMMBI U TIOYPOYHOTO TIJIAHUPOBAHWSL.

Oob111ee 4nca0 YacoB, PEKOMEHIOBAHHBIX JUISI U3yYEHUS HHPOPMATHKU — 272
yaca: B 10 kimacce — 136 gacoB (4 gyaca B Hemenio), B 11 kimacce — 136 gacos (4 gaca
B HEJICIIIO).



COJEPKXAHUE OBYUYEHUA
10 KITACC

udposasi rpaMOTHOCTD

TpeGoBanuss TeXxHWKH O€30MACHOCTH W TUTHEHBI Tpu paboTe ¢
KOMIIBIOTEPAMH U APYTUMU KOMIIOHEHTaMU IIU(PPOBOTO OKPYKEHUS.

[Tpununel paboThl KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. APXUTEKTypa
¢don HeliMana. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTvBHasi, MOCTOSHHAs M JOJATOBpeMEHHass namsATb. OOMEH JaHHBIMH C
OMONIBI0 KUH. KOHTpOIIIEpsl BHEMIHUX YCTPOUCTB. IIpsAMON 1OCTYN K ITaMSITH.

OCHOBHBIE  TEHJIECHLHMH  Pa3BUTUS  KOMIIBIOTEPHBIX  TEXHOJIOTHA.
[TapannenbHbie BBIYMCIICHHUS. MHoromnpoueccopHsie CUCTEMBI.
CynepkoMibloTepsl. PacnpenenéHHbple BbIUNMCIUTENbHBIE CUCTEMBI U 00paboOTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAaIHUSX. Bcerpoennsie KOMITBIOTEPHI. MUKpOKOHTPOJIIEPHI.
PoGoTn3upoBaHHbIe TPOU3BOJICTBA.

[IporpamMmMHOe oOecrieyeHHE KOMIBIOTEPOB W KOMIIBIOTEPHBIX CHCTEM.
Buner nporpammHoro obecmeduenuss u  uUx  HazHaueHue. (OcoOeHHOCTH
nmporpaMMHOro  obecriedeHuss  MOOWJIBHBIX  ycTpoicTB.  [lapamienbHoe
nporpammupoBanre. CUCTEMHOE MNporpaMMHoe obOecrnedeHue. OnepanuoHHbIE
cucTteMbl. YTwiHThl. JlpaliBepbl YCTpOWCTB. MHCcTaiusinusa W JeUMHCTAIUIALMSA
IPOrpaMMHOTr0 0OecTieyeHUs.

QaitnoBble cucteMbl. [IpuHIMOBI pa3MelleHus U UMEHOBaHUsS (HalIoB B
nosiroBpeMeHHon naMatu. [llabnons! 11t onucanus rpyni (haisos.

[Iporpammuoe obecrnieyeHue. JInuen3upoBaHue MPOrpaMMHOTO
obecrieueHus u MUPPOBHIX pecypcos. [IpompuerapHoe n cBOOOIHOE TPOTPaAMMHOE
obecneuenne. Kommepueckoe 1 HEKOMMEPUYECKOE HCIOJIb30BAHUE MPOrPaMMHOTO
oOecrieueHuss U UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBAaeMasl
3aKoHOoarenbecTBOM Poccuiickor @enepanuy 3a HENPABOMEPHOE HCIOJIb30BAHUE
MIPOrpaMMHOTO o0ecriedeHus ¥ MUPPOBBIX PECYPCOB.

[IpyHUMITBI TOCTPOEHMS U anlapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX CETEM.
CeteBblie npotokonbl. Cete UHTEpHET. Anpecauus B cetu MuTepHet. [TpoTokoibl
crexka TCP/IP. Cucrema noOMEHHBIX UMEH.

Paznenenue IP-cetm Ha moacetn ¢ momoipio Macok mnozcereil. CeTeBoe
aAMUHUCTpUpoBaHue. llolydeHre NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka HamuuMsi CBA3M € y3J0M ceTu. OmnpeneneHre MaplipyTa JBUKECHHS
MTaKETOB.

Buner  pestenbHocth B cetu  HMurtepHer. CepBuchl  MHTepHeTa.
['eoundopmanmoHHbie CUCTEMBI. | €0JI0KAIIMOHHBIE CEPBUCHI PEAIbBHOTO BPEMEHU



(HanpuMmep, JIOKalMs MOOWJIBHBIX TEIe(POHOB, ONpPENETICHUE 3arpyKEHHOCTH
aBTOMAarucTpaseil), tHTepHET-TOPTOBIIsl, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.

['ocynapcTBeHHbBIE 3IEKTPOHHBIE CEPBUCHI M yciayru. ColuanbHbIE CETH —
OpraHu3anus KOJUJIEKTHBHOTO B3aMMOJCUCTBHS W oOMeHa maHHBIMUA. CeTeBO
ATUKET: TpaBWiIa MOBeIeHUS B KuOepmpocTpaHcTBe. [Ipobiema momMHHOCTH
nostyueHHoi uHdopmaiuu. OTKpbITbIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHbIE M PKOHOMHUYECKHE YTPO3bl, CBSI3aHHBIE C HCIIOJIb30BAHHUEM
WH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHoJoruid. O0mue mpoOieMbl 3aIuThl
uapopmaruu  u  uwHbopMmarmoHHOW  Oe3omacHocTH. CpeacTBa  3aIUTHI
nHpOpMaIIM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX M aBTOMATHU3UPOBAHHBIX
uHOpMaIMOHHBIX  cucTemax. IIpaBoBoe obOecrneueHne uUHOOPMAITMOHHON
0€30MacHOCTH.

[IpenoTBpalieHie  HECAHKIMOHUPOBAHHOIO  JOCTyNa K  JIMYHOU
KOH(UIECHIIUATIBHOW MH(OpMAIINK, XpaHAIICHCS Ha MEPCOHATBLHOM KOMITBIOTEPE,
MOOWMIIbHBIX yCTpoMcTBax. BpemonocHoe mporpaMmHoe obOecrieueHrne u CrocoObl
O0prOBl C HUM. AHTHUBUPYCHBIE TporpamMMbl. OpraHuzaius JHYHOTO apXHuBa
uHdopmaiuu. PezepBHoe konuposanue. [laposbHas 3anmra apxusa.

[IudpoBanne maHHBIX. CHUMMETPUYHBIE U HECUMMETPUYHBIE MIUQPBHIL.
[udper npoctoir 3amensl. [udpp Leszaps. [udp Buxenepa. Anroputm
mdposanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHKHU

Nudopmanus, nanusie v 3HaHus. UHpopmalmoHHble Mpolecchl B IpUpo/Ie,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE U JHUCKpPETHBIE BEIWYWHBI W curHaibl. HeobxogumMocTb
JTUCKpeTh3auu uHopMmaluu, MpeaHa3HAYEeHHOW ISl XpaHEHWs, Nepenayud u
00paboTKH B IIUGPOBBIX CHCTEMAX.

JIBouuHOe KOAWpOBaHHWE. PaBHOMEpHbIE U HEPABHOMEPHBIC  KOJBI.
JlekoupoBaHue COOOIIEHUM, 3alMCaHHBIX C MOMOIILI0 HEPAaBHOMEPHBIX KOJIOB.
Ycinosue @Pano. IlocTpoeHHe OIHO3HAYHO AEKOJMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnuHuIbl n3Mepenust KkomuecTBa nuHpopManuu. AndaBUTHBINA MTOAXO] K
OIICHKE KOJIMYeCTBa MH(POPMAIIUH.

Cuctembl cuuciienusi. Pa3BEpHyTasi 3amuch LEIbIX W APOOHBIX YHUCET B
MO3UIIMOHHOW cucTemMe cuucieHus. CBOMCTBa MO3UIIMOHHOW 3alUCH  dYuCIa:
KOJMYECTBO IUGP B 3aMUCH, MIPU3HAK JCIUMOCTH YMCJIa HA OCHOBAaHUE CHCTEMBI
CUMCJIEHUS. AJITOPUTM TEPEBO/Ia LIEJIOT0 YKhCiia U3 P-UYHOM CUCTEMBbI CUMCIICHUS B
JNECATUYHYI0. AJTOPUTM MepeBoja KOHEUHOU P-udHOM npoOu B HECSITHUHYIO.
AJNTOPUTM TMEpeBOjia 1IEJIOT0 YHUCia U3 JACCATUYHOW CHUCTEMbl CUUCIeHus B P-
nuynyto. IlepeBon koHewHOW necsTUYHOM Jpodu B P-uunyr. [[BouuHas,
BOCbMEPUYHAS U LIECTHAATEPUYHAS] CUCTEMbI CUMCIICHUS, CBSI3b MEXK]y HUMHU.



Apudmernueckue ornepanydd B MO3UIMOHHBIX CUCTEMAaxX CuUMcCleHus. TpouyHas
YPaBHOBEILIEHHAS! CUCTEMA CUUCIICHUS. JIBONUHO-IECITUYHASL CUCTEMA CUUCIIEHUS.

KomupoBanne texkctoB. Komupoka ASCIl. OnnoGalTHBIE KOAUPOBKH.
Craamapr UNICODE. Kommpoka UTF-8. Omnpenenenue wuH(POPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne wu3obpaxenuit. OueHka HUHPOPMAIMOHHOTO  00BEMA
rpaduyuecKux JaHHBIX NP 33JJaHHBIX pa3pelieHuH U TyOrHe KOJUPOBaHUS I[BETA.
[{BetoBhie Monenu. BekTopHoe komupoBaHue. Dopmarbl rpadudeckux (haiios.
Tpéxmepnas rpaduka. @pakranpHas rpaduka.

KonupoBanue 3Byka. OlieHka HHPOPMAIMOHHOTO O0OBEMA 3BYKOBBIX
JAHHBIX TIPH 33JJaHHBIX YaCTOTE IUCKPETU3ALNU U Pa3PATHOCTU KOJIUPOBAHHUSL.

AnrebOpa noruku. [loHsiTue BbICKa3piBaHUS. BbICKa3bIBaTENbHBIE (POPMBI
(npenukatsl). KBaHTOpBI CyI11€CTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. Tabmuibl UCTUHHOCTH. JlorMyeckue BbIpaKEHUS.
Jlormueckue TtoxnaecTBa. Jloka3zaTenbCTBO JIOTMUYECKUX TOXKIAECTB € IOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorudeckue onepaiuy U onepaluy HaJl MHOKECTBaMHU.

3aKoHBI aJIreOpbl JIOTUKH. DKBUBAJIEHTHBIE MPEOOpa3oBaHUs JIOTHUECKUX
BbIpakeHUU. JlIornueckue ypaBHEHHsI U CUCTEMBI YPABHEHHM.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
GyHKIMA OT KOJIMYECTBA apryMeHTOB. [1oyHbIe CUCTEMBI TOTUYECKUX (DYHKITHMA.

Kanonnueckne  Qgopmbl  nmormueckux  BbIpakeHuil.  CoBeplIeHHBIC
JIU3BbIOHKTUBHBIE W KOHBIOHKTUBHBIE HOPMaJibHbIE (POPMBI, QJITOPUTMBI HX
MOCTPOCHUS IO TabJIMIE UCTUHHOCTH.

Jlormyeckue »HIEMEHTHI B cocTaBe Kommbiotepa. Tpurrep. Cymmarop.
MHoropa3psaneii cymmarop. IloctpoeHne cxem Ha JIOTUYECKHUX BJIEMEHTax I10
3aIaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlUCh JIOTUYECKOTO BBIPAKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBienne HENbIX YMCEN B MaMATH KOMIbIOTEpa. OrpaHUYE€HHOCTh
JMana3oHa 4Yucel MOpH OrpaHUYEHUH KoJinuecTBa pa3psnaoB. llepenonHeHue
pa3psIHON CeTKH. be33HakoBbIE M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OHMT. JIBOMUHBIM
JIOTIOJTHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

[TobutoBble noruyeckue onepanuu. Jlorudyeckui, apupMeTUYECKUd Hu
nukandeckuit  casuru. [lludpoBanue ¢ mnomompl0 TOOMTOBOM —omepaiuu
«uckimovaromee NI ».

[IpencraBiieHre BEIIECTBEHHBIX YMCEN B MaMSITH KOMIIbIOTEpa. 3Hayauas
4yacTh W MOPSAJOK yucia. Jluanma3oH 3Ha4€HHMM BelECTBEHHbIX uuceln. [IpoGiembl
XpPAHEHUSI BEIIECTBEHHBIX YHUCEJ, CBS3aHHBIE C OIPAHUYCHHEM KOJMYECTBA
pa3psaoB. BreimonmHeHune omnepanuii C BEMIECTBEHHBIMM YHUCIAMH, HAKOIUICHHE
OIIMOOK TIPH BBIYUCIICHUSX.



AJITOPUTMBI M IPOTPAMMHPOBAHHUE

OmnpeneneHre BO3MOXHBIX PE3yJbTaTOB pabOThl MPOCTEUIINX AJITOPUTMOB
YOPaBJIEHUSI HCIOJHUTEISIMA M BBIUHMCIHUTENIBHBIX alropuTMOB. OrmpeneneHue
UCXOAHBIX TAHHBIX, IPU KOTOPHIX aJTOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl pemeHusl 3a4ad Ha KoMIibioTepe. MHCTpyMEHTalbHBIE CpEICTBA:
TPaHCIATOP, OTJIaAYuK, mnpo@uiupoBIMK. KoMnuisuus W HHTEprpeTanus
porpaMm. BupTyaiibHble MalllMHBI.

WNurerpupoBanHas cpeaa pa3pabOTKM. MeToapl OTIaJKd OPOrpaMM.
Hcnonb3oBanue TpaccupoBOUHbIX Tabmun. Otiagounbii BbeiBOA. [lomarosoe
BBITIOJTHEHNE NTPOTrpaMMebl. Toukn octaHoBa. [IpocMOTp 3HaYEHUI IEPEMEHHBIX.

S3pik mporpammupoBanus (Python, Java, C++, C#). Tumbsl AaHHBIX:
LIEJIOYMCIICHHBIE, BEIECTBEHHBIC, CHUMBOJIBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxssle ycnoBus. [lukner ¢ ycnoBuem. [lukibsl 1O IEPEMEHHOM.
B3auMo3aMeHsI€MOCTh  pa3NMYHbIX  BUAOB  IUKIOB. HBapuaHT UHMKIA.
CocraBneHue IUKIAa C HMCIOJIB30BAHUEM 3apaHee ONPEIEIEHHOrO WHBAapUaHTa
LUKJIA.

JIOKyMEHTHpPOBaHUE IIpOrpamm. Hcnonb3oBanue KOMMEHTApHEB.
[ToaroToBka onvcaHusi IPOrpaMMbl U HHCTPYKIIUH JJIs TTOJIb30BATENS.

AnropuTMbl 00paOOTKM HATypalibHBIX YUCEN, 3alIMCAHHBIX B MO3UIIMOHHBIX
CUCTEMax CYMCIICHUs: pa3OuMeHue 3amucu 4ucia Ha OTAENbHbIE IUQPBHI,
HaxXOoXJIE€HWE CYMMbl M NpPOU3BENEHUS LUQp, HAXOXKIECHUE MaKCUMaIbHON
(MUHUMAaTBHOW ) UG PHI.

HaxosieHne Bcex MpoCThIX YMceNd B 33JlaHHOM jauana3one. [Ipeacrasnenue
YyHucia B BUJIE HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

OOpaboTka maHHBIX, XpaHsAmmxcs B (daiinax. TeKcToBble W JBOWYHBIC
daitner.  daitnoseie nepeMeHHbie ((aitnoBeie ykazarenu). YUrenue u3 aiina.
3anuch B (aii.

Pa3Ouenne 3amaun Ha mnomzazaun. llogmporpammel (mpouenypsl U
bynkuun). Pekypcus. PexkypcuBHble 00BekThl ((pakransi). PexypcuBHBIC
npoueaypsl U QyHkuuu. Mcnonp3oBaHue creka Jisi OpraHu3alud PeKYpPCHUBHBIX
BBI30BOB.

Hcnonbs3oBanue cTaHgapTHOW OUOIMOTEKH S3bIKa IPOrPAMMHUPOBAHMS.
[Tonkmtouenne  OUONMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTEINECH.
MopaynbHBIN IPUHIMI TOCTPOEHUS IPOrPAMM.

Yucnennble MetoAbl. ToyHOoe U TPUOIMKEHHOE pEIICHUs 3aJayu.
UucneHHble METOIbI pEeUICHUsI YPAaBHEHUI: MEeTO/ iepedopa, METO 1 MOJIOBUHHOTO
nenenus. [lpubmxk€HHOE BBIUMCICHHE JIMH KPUBBIX. BhluncieHue rmuiomaaeu
buryp ¢ TMOMOUIbI0 YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METO



tpaneuuii). Ilouck wmakcumyma (MUHUMyMa) (QYHKIMM OJHOM TI€pEeMEHHOMU
METOJOM MTOJIOBUHHOTO JIEJICHUS.

OO0paboTka CHUMBOJIBHBIX JIaHHBIX. BcTpoeHHble  (QYHKIMHM — SI3bIKA
IPOTPAMMUPOBAHUS 1T 00PaObOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: TMOJCYET KOJMYECTBA TMOSIBJICHUA CHUMBOJIa B CTpPOKE,
pa3OueHue CTpPOKM Ha CJIOBa MO MPOOEIbHBIM CHMBOJIAM, IOUCK MOJACTPOKHU
BHYTPM [TaHHOW CTPOKHM, 3aMEHa HAWJACHHON MOACTPOKM HA JPYTYHO CTPOKY.
['eHepanus Bcex CIOB B HEKOTOpOM ay(aBuTe, YAOBICTBOPSIOMINX 3aJaHHBIM
orpannueHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBel M TOCJIEOOBATEIBHOCTH 4YHCEN. BpluucieHue 0000IEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
MPOU3BEJCHUS, CPEIHEr0 apu(METUUEeCKOro, MUHUMAILHOTO U MaKCUMAaJIbHOTO
AIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JJaHHOMY YCIOBHIO).
JIMHENHBIN NONUCK 3aJJaHHOTO 3HAUEHHUS B MACCHUBE.

CopTupoBKa 0JHOMEPHOTO MaccuBa. [IpocTeie METOIbI COPTUPOBKH (METOT
ny3bIpbKa, METOJl BbIOOpa, COpPTHpOBKa BcTaBkamu). COpPTUPOBKA CIUSHUEM.
Beictpast coptupoBka MmaccuBa (anroputMm QuickSort). JIBow4HBIH TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHble MacCcHBBbI (MaTpulbl). AJTOPUTMBI OOpPabOTKH JIBYMEPHBIX
MAaCCHBOB: 3aI0JHEHUE ABYMEPHOTO YHCIOBOTO MAacCHBA I10 33JJaHHBIM MpaBUJIaM,
MOKMCK AJIEMEHTa B JIBYMEPHOM MacCHBE, BbIUMCIEHNE MaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JABYMEPHOI'O MACCHBA, NEPECTAHOBKA CTPOK M CTOJOIIOB
JIBYMEpPHOT'O MacCHBa.

NupopmanuoHHbIE TEXHOJIOIUH

TexcroBerit miporieccop. PenaktupoBanue u dopmarupoBanue. [IpoBepka
opdorpadun u rpammartuku. CpencTBa TOWCKAa W aBTO3aMEHbI B TEKCTOBOM
nponeccope.  Mcnons3oBanme — cruieil.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHoOckM, orjaBieHue. KosuiekTuBHas paboTa ¢ JIOKYMEHTaMH.
NHCTpyMEHTBI PEIeH3UpPOBAaHUS B TEKCTOBBIX mporieccopax. OOauyHbie CEPBUCHL.
HenoBast mepenucka. Pedepar. IlpaBunma uuTUpOBaHUS UCTOYHUKOB U
opopmieHuss Oubnmmorpadguueckux ccoutok. OdopMieHUEe CIUCKa JUTEPaTyPHI.
3HAaKOMCTBO C KOMITBIOTEPHOM BEPCTKOM TeKcTa. TeXHUYECKUE CpeicTBa BBOJIA
Tekcta. Crenuaau3upoBaHHBIE CPEICTBA PEAAKTUPOBAHMS MaTEMAaTUUYECKHUX
TEKCTOB.

AHanu3 naHHbiXx. OCHOBHBIE 33/1auM aHAIW3a JAHHBIX: MPOTHO3UPOBAHUE,
Kiaccudukanus, Kiactepuzanus, aHaiu3 OTkIoHeHu#. IlocienoBarenbHOCTH
pelieHus 3aa4 aHajiu3a JaHHBIX: cOOp MEPBUYHBIX JIAHHBIX, OUYMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WIM MOCTPOEHUE MOJIENH, NMpeoOpa3oBaHKUe JaHHBIX,
BU3yalIM3allisl TaHHBIX, UHTEpIpETaIsl pe3ysbTatoB. [IporpammHubie cpeacTBa u



MHTEPHET-CEPBUCHI AJi1 00pabOTKM U MpPEICTaBIICHUs JaHHbIX. bosbiine naHHbIe.
MamunHoe o0yuenue. HTenekTyanpHblil aHaIU3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO AJEKTPOHHBIX TaOIUI. BhIuucCIeHHE CyMMBI,
CpEIHETo apu(PpMETHUECKOTr0, HAanOOJBIIETO (HAUMEHBIIET0) 3HAUCHHS IUAaIa30Ha.
Breruncnenne koad¢uimeHta KOppeasiuu ABYX psAIoB AaHHBIX. [locTpoenue
CTOJIOYATHIX, JMHEHYAaThIX W KPYroBbix guarpamm. Iloctpoenue rpadukos
dbynkuuii. [Togbop MuHUM TpeHaa, pellieHne 3a1a4 MPOTrHO3UPOBAHUS.

YuclieHHOE pelleHre YpPaBHEHM C TOMOIIBI0 10a00pa MapaMerpa.
OnTuMu3anys Kak NOWCK HAWIYYIIEro pelieHusl B 3alaHHbIX ycioBHsX. LlemeBas
GyHKUMs, orpaHuuyeHusA. JIokaimbHble M TJIOOATBHBIA MUHHUMYMBI LEJIEBOU
¢yskun. Pemenue 3a1a4 ONTUMU3ALNN C TTIOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckue 0CHOBBI HH(pOPMATHKHI

Teopernyeckne NOAXOIbI K OLEHKE KOJIMYEeCTBAa HH(OpManuu. 3aKOH
annutuBHOCTH MHGpopManuu. ®opmyna Xaptiu. MHpopmanus u BEpOSTHOCTS.
®opmyna llleHHOHA.

Anroputmbl cxatusi AaHHbIXx. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmsl cKaTHsl JaHHBIX C TOTEPSAMH. Y MEHbILIECHHE
riyOuHBI KogupoBanus 11Beta. OCHOBHBIE UeH anroputMoB cxatus JPEG, MP3.

CkopocTp mepenayd JaHHbIX. 3aBUCHMOCTb BPEMEHM I€peladd  oOT
MH(POPMALIMOHHOTO 00bEMA JaHHBIX M XapaKTEePUCTUK KaHana cBs3u. [Ipuumnbl
BO3HMKHOBEHHMS OMIMOOK Mpu Tmepefadye JAaHHbIX. Konpl, MO3BOJSIOLINE
oOHapy>KMBaThb W HUCIpPaBJIATh OIIMOKHM, BO3ZHUKAIOUIME NpPH Mepenaye JAaHHbIX.
Paccrosinne Xsmmunra. Koguposanue ¢ noBropenrem 0utoB. Koasl XaMMuHra.

Cucrembl. KoOMIIOHEHTBI cHCTEMBI W WX B3aumojencTBHe. CHUCTEMHBIN
s dext. Yrnpapnenue kak nHGOPMAIMOHHBIN TIpotiecc. OOpaTHast CBSI3b.

Mopenu u moaenupoBanue. Lens monenrpoBanus. COOTBETCTBUE MOJEIH
MOJICIIUPYEMOMY OOBEKTY WJIM MpOIlecCy, Ledu MoaenupoBaHus. dopmanusaius
NPUKJIAIHBIX 337a4.

[IpencraBneHue pe3yiabTaTOB MOJICIUPOBAHUA B BUAE, YIOOHOM MJis
BOCHIpUATHUS YesloBeKOM. ['paduueckoe npeacTapieHre JaHHBIX (CXeMbl, TaOJIHUIIb,
rpadukn).

I'pa¢br. OcHoBHbIE OHATHA. Buasl rpados. Onucanue rpadoB ¢ NOMOIIBIO
MaTpUL] CMEXKHOCTH, BECOBBIX MaTpHUll, CIHCKOB CMEXKHOCTH. Pemenue
ATOPUTMUYECKUX 3a7]a4, CBSA3aHHBIX C aHaiu3oM TrpadoB (MOCTpOEHHE
ONTUMAJIBHOIO IyTH MEXIy BeplIMHAMU TIpada, omnpeieseHue KOIMYecTBa
pa3IMYHBIX IIyTE€d MEXKIy BEPIIMHAMM OPHUEHTUPOBAHHOIO ALUKIAYECKOIO

rpada).



Hepesbs. bunapnoe nepeBo. [epeBps moucka. Crocodbl 006xona aepesa.
[TpencraBienue apupMeTUUECKUX BBIPAKEHUN B BUIE AepeBa. J[uckpeTHble Urpbl
JIByX UTPOKOB C MoJIHON nH@opmanueit. [loctpoenne nepesa nepebopa BapHaHTOB,
OTNKCaHUE CTPATETUU UTPHI B TAOIUYHON (opMe. BBIMTPHIIIHBIE W IPOUTPHIIIHEIE
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUN.

CpencrTBa HCKYyCCTBEHHOTO MHTeIUIeKTa. CepBHCHI MAIIMHHOIO IEPEBOJA U
pacrnio3HaBaHusl yCTHOUN peun. KorHuTuBHbIE cepBUCHL. MneHTUUKaLKsg U MOUCK
N300pKCHU, pacro3HaBaHKe T, CamooOyuaroiuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX Mrpax. Mcmosib3oBaHHE METOIIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOy4aronux cucremMax. Mcrnonb3oBaHuE METO0B
UCKYCCTBEHHOI'O MHTEJIEKTa B pobororexHuke. uTepHer Bemeil. [lepcrnekTuBbl
Pa3BUTHUS KOMIIBIOTEPHBIX HHTEJUIEKTyaJIbHBIX CUCTEM. HelipoHHBIE CETH.
AJITOPUTMBI H NIPOrpaMMHPOBaHUeE

Qopmanm3anus  NMOHATHSA — anroputMa. Mammba  TeropuHra  Kax
YHUBEpCaJIbHasl MOJIeJIb BbruuciieHuil. Te3uc Y€pua—TrropuHra.

OneHka cloKHOCTH BbIUKCICHUNA. Bpemst paboTsl 1 00BEM HCIOJIB3yeMOit
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  NOJMHOMHAJIBHOU
cinoxHocTH. IlepeGopHblie anroputmbl. [Ipumepsl pazIUYHBIX aAITOPUTMOB
peleHns OHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIIOKHOCTb.

ITouck mpoOCTHIX yucCeNn B 3aJaHHOM JIHMAMA30HE C IMOMOILIBIO AJITOpPUTMA
«peteto DparocheHay.

MHoropa3psigHbie 1Ie/Ible YUCa, 3a/1a4d JUIMHHON apu(METUKH.

CnoBapu (accolMaTHBHBIE MAcCCHUBBI, OTOOpa)xeHus). XdMI-TaOJUIbI.
[TocTpoenue andaBUTHO-YACTOTHOIO CIOBApPS AJIs 33JJaHHOT'O TEKCTa.

Crexku. AHaiM3 MNPaBWIBHOCTH CKOOOYHOIO BbIpaXKeHHs. Bbruncienue
apu(PMETUYECKOTO BbIPAKEHHUS, 3AIIMCAHHOTO B MOCT(PUKCHOUN PopMme.

Ouepenu. Mcnons3oBaHue ouepeaun 1y BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbl Ha rpadax. [locTtpoeHne MHHHMaIbLHOTO OCTOBHOTO JEpeBa
B3BEIIEHHOTO CBSI3HOTO HEOpHUEeHTHpoBaHHOTro rpada. KomuyecTBo paziauuHbIX
nyTeid MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AIlMKIMYECKOTo rpada. AlIroputm
JIeKCTpBI.

JepeBps. Peanusanus aepesa ¢ HOMOLIBIO CCBUIOYHBIX CTPYKTYP. JIBOMYHEIE
(Ounapubie) aepeBbs. [locTpoeHue paepeBa IUIsi 3aJaHHOTO apU(METHUYECKOTO
BbIpakeHUs. PekypcuBHBIe anropuTmbl o0xoda naepeBa. Mcnonb3oBaHue creka u
ouepeau s 00xoaa aepesa.

JluHaMu4eckoe NpOrpaMMHMpPOBAaHHME KAaK METOJX PpEIICHHs 3a4ad  C
COXPaHEHUEM IPOMEXKYTOYHBIX PE3yJbTaTOB. 3aJadd, PEIIAEMbIE C ITOMOIIBIO



JUHAMUYECKOTO TMPOTrPAaMMHUPOBAHMS: BBIUUCIECHUE PEKYPCUBHBIX (PYHKIUH,
MO/ICUET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHUMHU3ALIUU.

[Tonsitue 00 0OBEKTHO-OPUEHTUPOBAHHOM MpOTrpaMMUpoBaHUU. OOBEKTHI U
kiaccel. CBOMCTBA M MeTONbI 00bEeKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAIHU3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOTO MOAXOJA.
WNukancynsiuys, Hacae0BaHKue, MOTUMOpPHU3M.

Cpensl ObicTpoil pazpaboTku mporpamm. IlpoextupoBanue unTepdeiica
nosp3oBarens. Mcmonp30BaHME TOTOBBIX — YOPABISEMBIX — JJIEMEHTOB IS
MOCTpOEHUS nHTEpdeiica.

O0630p  s3BIKOB  mporpamMmmupoBaHus. [loHatTme 0  mapagurmax
IpOrpaMMUPOBAHMUS.

HNudopmanuoHHbIe TEXHOJIOTHHU

Ortanel  KOMIBIOTEPHO-MATEMAaTHYECKOTO MOJCIMPOBAHUA: TOCTaHOBKA
3amaud, pa3paboTKa MOJEIH, TECTUPOBAaHHUE  MOJENH, KOMIIBIOTEPHBIN
HKCIIEPUMEHT, aHAIN3 PE3yJIbTaTOB MOACIUPOBAHUS.

Jluckperusanus MpU MaTEeMaTUYECKOM MOJICIMPOBAHUN HEMPEPHIBHBIX
nmpoiieccoB. MogenupoBanue JBWKEHHsS. MojieaupoBaHue  OMOJOTUYECKUX
cucteM. MareMaTuyeckue  MOJAETM B JOKOHOMHUKE.  BwruucnurenbHbIe
OKCIIEPUMEHTHI C MOJICIISIMHU.

OO0paboTKka pe3yabTaTOB JKCIEpUMEHTa. MeToJ HauMEHBIIUX KBaJIpaToB.
OrneHka YHCIOBBIX TAPaAMETPOB MOJECIUPYEMBIX OOBEKTOB M  MPOIECCOB.
BoccraHoBneHue 3aBUCUMOCTEN MO PE3yIbTaTaM dKCIIEPUMEHTA.

BepostHoctheie  momenu.  Metoasl  Monte-Kapno.  MmurainmonHoe
MoenrpoBanue. CHCTeMBI MaCCOBOTO OOCITY)KMUBaHHSI.

Tabnuuneie (pensuuoHHbIE) 0a3bl NaHHBIX. Tabnmuia — MpeAcTaBICHHUE
cBegeHuii 00 ogHOTMHHBEIX oOBekTax. Ilone, 3ammcek. Kimrou Tabmuimel. PaGoTa ¢
roroBoil 0a3oil ngaHHBIX. 3anojgHeHue Oas3pl JaHHBIX. [louck, copTHpoBKa u
buabTpanysa TaHHBIX. 3alpOChl Ha BBIOOPKY JAHHBIX. 3alpOCHl C MapaMeTpaMu.
Brrumncisiembie 1mosst B 3ampocax.

Mmuororabnuunbie 0a3bl  JTaHHBIX. THIIBI CBS3€H MEXKAYy TaOJHMIIaMH.
Buemnuii krod. [lenocTHOCTh 6a3bl TaHHBIX. 3aMpoCchl K MHOTOTAOIWYHBIM 0a3am
JTAHHBIX.

Nurepuer-npuinoxenus. llonsatne o0 cepBepHOM U KIMEHTCKOM YacTAX
caiita. TeXHONOTUSI «KIIMEHT — cepBep», €€ NOCTOMHCTBA U HeMOCTaTKU. OCHOBBI
sspika HTML wu xackamgapix Ttabmuny cruneir (CSS). Cuenapuu Ha  SI3bIKE
JavaScript. ®opmbl Ha BeO-cTpaHHMIIE.

Pasmemienne Be6-caiiToB. Yciyra XocTuHra. 3arpyska (aijioB Ha CailT.

BBon n3o00pakeHuii ¢ MCNOJIb30BAHUEM PA3NMYHBIX HU(PPOBBIX YCTPOUCTB
(mudpoBeIx (poToanmapaTtoB U MHKPOCKOINOB, BUIEOKAMEp, CKAaHEPOB U JIPYTUX



ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. McnpaBienue
nepcrekTuBbl.  I'mcrorpamma. Koppekuuss  ypoBHEH, KOpPpEKUHsS — IIBETA.
OOecuBeurBaHUE I1IBETHBIX H300pakeHui. Perymb. Pabora ¢ obOmactsamu.
OUIbTPBI.

MHuorocnoiiabie n3o0paxenus. TekctoBele ciaou. Macka cnosd. Kanamel.
Coxpanenue BblfenieHHONW obnactu. [lonroroBka wimocTpanuii Ajis BeO-caiToB.
AHHUMHPOBaHHBIE N300paKEHUS.

Bextopnas rpaduka. IlpumutuBbel. V3MeHeHue mopsaka SJIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusble. @opmarsl BEKTOPHBIX
pucyHkoB. VMcnosib30BaHre KOHTYpPOB. BeKTopu3aius pacTpoBbIX H300paKEHUN.

[IpyHIMIIBI  [IOCTPOEHUS W PENAKTUPOBAaHUA TPEXMEPHBIX MOJEIEH.
Cerounsle Momenu. Marepuanbl. MoJaenupoBaHUE HWCTOYHUKOB OCBELICHMS.
Kamepsl. AnautuBHble TexHosioruu (3D-npuntepsl). [loHsaTne o BUpTyadbHOU
PEaTbHOCTU U JONOJHEHHOW PEabHOCTH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
O HH®OPMATHUKE (YTJIYBJEHHBIIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pe3yJbTaThl OTPAKAIOT TOTOBHOCT W CHOCOOHOCTB
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHUEHTAlMH, TO3UTHUBHBIX BHYTPEHHHUX
yOEXKJEHUW, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LEHHOCTSM  POCCHIICKOTO
OOLIECTBA, paCUIMPEHUE XKUZHEHHOIO OMbITA M OMbITA JESITEIIBHOCTU B IMPOIECCE
peanu3aluy  CpeACTBAaMM  ydyeOHOTrO IMpeAMETa OCHOBHBIX  HAalpaBIICHUN
BOCIIMUTATENBHOU JESITEIBHOCTH.

B pesynbrare wuzyueHus WHGOPMATHKKA Ha YPOBHE CPEIHEr0o OOIIero
oOpaszoBaHus y oOyvatromierocs OyayT copMHUpOBaHBI CIAEAYIOUIME JTUYHOCTHBIC
pE3yNbTATHI:

1) rpaaaHCKOro BOCIIMTAHMS:

e OCO3HAaHHWE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEW, YBa)KEHUE
3aKOHa ¥  TIPABOMOPSAKA, COOJIIOJCHHE  OCHOBOIOJIAralONUX  HOPM
MH(OPMAIMOHHOIO MpaBa U UH()OPMAIMOHHON O€3011aCHOCTH;

e TOTOBHOCTh NIPOTHUBOCTOSITH HJEOJOTMU SKCTPEMH3Ma, HAllMOHAIU3Ma,
KceHO(poOuu, MUCKPUMUHAIIMKA TIO COITMAIBHBIM, PEITUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHUYECKOI0 BOCIIUTAHMSA:

e LIEHHOCTHOE OTHOUIEHHE K UCTOPUUYECKOMY HACIIEUI0, TOCTHXEeHUsM Poccun
B HayKe, UCKYCCTBE, TEXHOJOTHUSAX, IOHUMaHuEe 3Ha4eHUss UHHOPMATUKHU KaK
HAyKU B )KU3HH COBPEMEHHOTO 00IIECTBA;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO MTOBEICHUS;

e CIOCOOHOCTh OLICHMBATh CHUTYalMI0 W NPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH, B TOM YHUCJIE
B cetu UHTEpHET;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

e DOCTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYas OSCTETUKY HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA;

e CIOCOOHOCTH BOCIPUHUMATH Pa3IMYHBIC BHUABI HCKYCCTBA, B TOM YHCIIC
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uUecKOro BOCIMTAHMS:

e chopMupoBaHHOCTH  3740pOBOr0O M  Oe3omacHoro  oOpa3za  >KU3HH,
OTBETCTBEHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBbIO, B TOM YHUCJE 3a CYET
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COOJII0IeHUS TpeOoBaHMI Oe3omacHoOu AKCILTyaTallU CPEIICTB
MH(OPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJOTUI;

6) TPy10BOI0 BOCTIMTAHMS:
TOTOBHOCTh K AKTHUBHOW JIESITEJIBHOCTH TEXHOJIOTUYECKOM M COLMAIBHOU
HaIMpaBJICHHOCTH,  CIHOCOOHOCTh  WHUIMUPOBATh,  IUIAHUPOBATH U
CaMOCTOATENLHO BBIMOJIHATH TAKYIO JESTEIBHOCTD;

uHTEepec K cdepam MpodecCHOHATBLHOM JESITeNIbHOCTH, CBS3aHHBIM C
nH()OPMATHKOH, IPOrPaMMHUPOBAHUEM U HH(POPMAITMOHHBIMH TEXHOJIOTHSIMHU,
OCHOBAaHHBIMA Ha JOCTIKCHHUSIX HayKd WH(DOPMATHKM U HAy4HO-
TEXHUUYECKOTO TMporpecca, yMEHUe COBepIIaTh OCO3HAHHBIM BHIOOp Oymylei
npodeccuu 1 peaan30oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHHIO W C€aMOOOpa30BaHMIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUSA :

OCO3HaHHME TI00aTBFHOTO XapaKTepa SKOJOTHYECKUX NpoOeM Hu myTed ux
pelieHusi, B TOM YHCIE C Y4ETOM BO3MOXHOCTEM HMH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKHU, JOCTHKEHUSM HAYYHO-TEXHUYECKOTO Iporpecca u
OOIIIECTBEHHON TMPAKTHKW, 3a CUET TOHUMAHHUS PO WHOOPMAIMOHHBIX
pecypcoB, HHGOPMAIIMOHHBIX MPOIECCOB U MH(OPMAIMOHHBIX TEXHOJIOTUN B
ycioBusx 1upoBoil TpaHchopMaluu MHOTUX cep KU3HU COBPEMEHHOTO
00IIIeCTBA;

OCO3HAHHUE I[IECHHOCTHM HAYYHOW MESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO M MCCJIEAOBATEIbCKYIO JAESTEIbHOCTh HWHIWBUAYAIBHO W B
rpyIIIe.

B mporecce m0CTHXKEHUS! TIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPaMMBbI
uHpopMaThKke y OOYydYalOMMXCA COBEPIICHCTBYETCS  AMOIIMOHATIBHBIN

WHTEJUICKT, P noaratonuii chopMHUpPOBAHHOCTS:

CaMOpPETyJIMPOBAaHUS, BKIIIOYAIOUIET0 CAMOKOHTPOJb, YMEHHUE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIOCOOHOCTh aJaNTHPOBAThCA K
AMOIIMOHAJILHBIM HW3MEHEHUSIM UM TMPOSBISTH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBALMH, BKIFOYAKOUIEH CTPEMIICHUE K JOCTHKCHUIO LIEIU U
yCIiexXy, ONTUMU3M, UHUIIMATUBHOCTh, YMEHUE JI€MCTBOBATH, UCXO/ISl U3 CBOMX
BO3MOKHOCTEM;



e DMIATHH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSHHE
JIPYTHUX, YYUTHIBATh €r0 MIPH OCYIIECCTBICHUA KOMMYHHUKAIIUHU, CIIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

e COIMAJHHBIX HABBIKOB, BKIFOUAIOIINX CIIOCOOHOCTH BHICTPAaUBATh OTHOIICHHMS
C JAPYTHMH JIIOABMH, 3a00THTHCS, TNPOSBIATH HMHTEPEC U pas3peniaTh
KOH(JIUKTHI.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare wusydeHuss MHPOPMATHKKA Ha YpPOBHE CPEAHETO OOIIEro
oOpa3zoBanus y oOyuawomerocss OyayT chOpMUPOBaHBl METANpPEeIMETHBIE
pe3ynbTaThl, OTPAXXCHHBIE B YHHUBEPCAIBHBIX YYEOHBIX NEHCTBUSX, a UMEHHO —
[O3HABATEJIbHbIE ~ YHUBEPCAJIbHBIE y4ueOHbIE JEWCTBUSA, KOMMYHHUKATHBHbIE
yHHUBEpCaJbHble y4eOHBbIE NEHUCTBUS, PETYJSATUBHBIE YHHUBEpPCAJIbHbIE Y4eOHBIE
JICHCTBUS, COBMECTHAS I€ATEIHHOCTb.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
1) 6a30Bble JIOrHYECKHE TeHCTBHSA:

e CAMOCTOSITEIHLHO  (OPMyIMpOBaTH M aKTyaJU3UPOBATh  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

e YCTAHABJIMBATH CYIIECTBEHHBI NPU3HAK WJIM OCHOBAHUS ISl CpaBHEHUS,
KJ1accupuKauu u 0000IIECHHUS;

e ONpEACsATh LEIU JESITEIbHOCTH, 3a/JaBaTh IapaMeTpPbl U KPUTEPUU HX
JIOCTHXKCHUS,

e BBISBIIATH 3aKOHOMEPHOCTU U MPOTUBOPEUUS B paCCMaTPUBAEMBIX SIBIICHUSIX;

e pa3zpabaThiBaTh IUIAH PEIICHUS] MPOOJEMBbI ¢ YU4E€TOM aHalr3a MUMEIOIINXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

e BHOCHUTH KOPPEKTHUBHI B ICSITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
1IEJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATECIHLHOCTH,

e KOOPJIMHHUPOBATH U BBHITIOJHATH PA0OTY B YCIOBUSIX PEabHOT0, BUPTYaAJIbHOTO
1 KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

e Ppa3BHBATh KPEATUBHOE MBIIIJICHUE IIPH PEIICHUH YKU3HECHHBIX IPOOIIEM.

2) 0a3oBbIe HCCIIeI0BaTEIbCKHE AeiiCTBUA:

e BJIQJICTh HABBIKAMHU YUEOHO-UCCIIEAOBATEILCKON U IPOCKTHOMN JESITEIHLHOCTH,
HaBbIKAMU pa3pelIeHus TMpoOJieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TOMCKY METOJIOB PCIICHHUS MPAaKTUYECKUX 3aj1ad,
MPUMEHEHUIO PA3JIMUYHBIX METOJ0B MO3HAHMUS;

e OCYUIECTBIIATH PA3JIMYHbIE BUABI JACATEIBHOCTU MO TMOJYYEHUIO HOBOTO
3HAHUS, €r0 MHTEPIpETaIluy, MPeoOpPa30BaHUIO0 U MPUMEHEHUIO B PA3IMYHBIX



y4eOHBbIX CUTYyalUsiX, B TOM YHCII€ MPU CO3AAHUM YYEOHBIX M COLMAIBHBIX
IPOEKTOB;
dbopMHpOBaTh HAYYHBIA TUIl MBIIUICHUS, BIaIETh HAYYHOU TEPMHUHOJIOTHUEH,
KJTFOUEBBIMU MTOHATUSMHU U METO/IAMH;
CTaBUTh W (POPMYITUPOBATH COOCTBEHHBIE 3aJaydl B 00Opa30BaTENbHON
NESATEIbHOCTH U KU3HEHHBIX CUTYaLIUSIX;
BBISIBIIAITh TPUYUHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJM3UpoOBaTh 3ajlauy,
BBIJIBUTATh TUIOTE3Y €€ PEIICHHsI, HAaXOAUTh apTyMEHTHI [Tl JOKa3aTeIhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh ApaMETPhl K KPUTEPUHU PEIICHHUSI;
aHANMM3UPOBATh TIOJIYYCHHBIE B XOJ€ PpCIICHUS 3aJaddl  PE3yJIbTATHI,
KPUTUYECKUA OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3WPOBATH M3MEHEHHE B
HOBBIX YCIIOBUSIX;
JaBaTh OIICHKY HOBBIM CHTYAIHsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;
OCYIIECTBJIATh II€JICHANIPABICHHBIA TOWCK TEPEHOCa CPEACTB M CIOCOOOB
JEeNUCTBUS B MPOGECCHOHANBHYIO CPENy;
YMETh TIEPEHOCHUTHh 3HAHUS B TO3HABATEIbHYIO M TPAKTUYECKYIO 00J1acTu
KU3ZHENIEITeIIbHOCTH;
YMETh MHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 001acTeH;
BBIJIBUTATh HOBBIC WJICH, TpEAJIaraTh OPUTHHAIBHBIC TMOIXOIBI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

3) pa6ora ¢ ungopmanmeii:
BJIAJICTh HaBBIKAMU TIOJYYCHHS HH(POPMAIIMHA U3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSATEIILHO  OCYIIECTBJIATh TOUCK, aHAlM3, CHUCTEeMaTH3allui0 |
WHTEPIPETANNIO MHPOPMAIIMH PA3INIHBIX BUIOB U (hOPM MPEACTABICHUS;
co3faBaTh TEKCThl B PAa3IMYHbIX ¢opMarax ¢ YYETOM Ha3HAYCHUS
uHOpMaIlUU H 1IEJICBOM ayAUTOPUHU, BBHIOMpas ONTUMAIBHYIO (GopMy
MIPE/ICTABIICHUS W BU3yaJIU3alliy;
OIICHMBATh JOCTOBEPHOCTH, JIETUTHMHOCTh HWH(pOpMAIUU, €€ COOTBETCTBHEC
MPABOBBIM M MOPAIBHO-ITHYECKUM HOPMaM;
UCIIOJI30BaTh  CpelcTBa  MHGOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTMA B  PENIEHWH  KOTHUTHUBHBIX, = KOMMYHUKATHUBHBIX U
OpraHU3aIlMOHHBIX 3aJ1a4 C COOJII0IeHNEeM TPeOOBaHUM IPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTHCHBI, PECYpCOCOEPEIKEHNS, MPABOBBIX M ATHUCCKUX HOPM,
HOPM MH()OPMAIIMOHHON 0€30IMacHOCTH;
BIAJCTh  HABBIKAMU  pACIIO3HABAHWS W 3aIUTHl  WHPOPMAIINH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.



KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA

1) oOmenmne:

e OCYIIECTBIIATH KOMMYHUKAIIMH BO BCeX chepax KU3HH;

e pacro3HaBaTh HeBepOaldbHBIE CpEICTBA OOIICHUS, IOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, PACIIO3HABATH MPEINOCHIIKA KOH(PIUKTHBIX CUTYaIlui U
CMATYaTh KOH(IUKTHI;

e BIQACTh pPA3IUYHBIMH  CIOCOOAMU  OOIICHUS U B3aMMOJICHCTBUS,
apryMEHTHUPOBAHHO BECTH JTUAJIOT, YMETh CMSTYaTh KOH(MDIUKTHBIC CUTYyAIlHH;

e Pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHUSA C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEJACTB.

2) coBMeCTHasA JAeSITeJIbHOCTD:

e TIOHMMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOMW W WHIAWBUIYaJIbHON
padoThI;

e BBIOMpPATH TEMATUKy M METOJbl COBMECTHBIX JEUCTBUNA C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO WICHA KOJUIEKTHUBA;

e TIIPUHMMATh I[EJIM COBMECTHOM  JEATEIbHOCTH, OPraHU30BbIBaTH U
KOOPJAMHHUPOBATH JCHUCTBUS IO UX JNOCTHKEHUIO: COCTABJIATH IUIAH JCUCTBUM,
pacnpenensaTh pojau ¢ y4éTOM MHEHUM yYaCTHUKOB, OOCYXIaTh Pe3yJIbTaThl
COBMECTHOM paboThI;

e OIICHMBATh KAaye€CTBO CBOEr0 BKJIAaJa M KaXXJIOTO0 Y4YaCTHUKA KOMAaH]Ibl B
oOIIMiA pe3ybTaT Mo pa3paboTaHHBIM KPUTEPHIM;

e TpeJyaraTb HOBBIE NPOEKThI, OLEHUBATH WU C TO3WIMHA HOBU3HHI,
OPUTHHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

e OCYIIECCTBIISITh TO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B Pa3IUUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA

1) camoopranusanus:

e CaMOCTOSITEJIBHO OCYIIECTBISITh MO3HABATENBbHYIO AESTEIBHOCTb, BBISBIATH
npoOiemMbl, CTaBUTh ©  (OpMyIupoBaTh COOCTBEHHBIE 3aJadyd B
o0pa3oBaTeNbHOMN NEATETLHOCTH U JKU3HEHHBIX CUTYyAITUsX;

e CaMOCTOSITEJIBHO COCTABJIATH IUJIaH pEIIeHHs MpoOJeMbl C  Y4ETOM
UMEIOIINXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIIIOYTEHHI;

e J1aBaTh OLEHKY HOBBIM CUTYAIUsIM;

e paACHIMPATHh PAMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEATOYTECHUN;

e JIeJaTh OCO3HAHHBIN BBIOOP, ApTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

e OIICHUBATh MPUOOPETEHHBIN OIIBIT;



CH0cOOCTBOBAaTh (POPMUPOBAHUIO M TPOSIBICHUIO HIMPOKOW JPYyAMLIHMU B
pa3HbIX O0JIACTAX 3HAHUM, NMOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U
KYJbTYPHBII YPOBEHB.

2) CaMOKOHTPO.Ib:
JlaBaThb OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;
BJa/JeTh  HAaBBIKAMHM  IIO3HABATEJIBHOW  pediekcuu Kak  OCO3HaHMS
COBEPIIAEMBIX JIECWCTBUM W MBICIMTENBHBIX IIPOLECCOB, UX PE3YyJbTATOB H
OCHOBaHUil, HCMONB30BaTh NPUEMBI pedieKkcur Uisi OLEHKU CHUTYallHH,
BbIOOpA BEPHOI'O PELICHUS;
OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUSA 110 UX CHUKEHUIO;
IIPUHUMATh MOTHBBI M apryMEHTBhl JAPYI'MX IIPU aHalIu3€ pe3yJbTaToB
NEATEIBHOCTH.

3) npuHATHSA ce0s1 M APYrUx:
IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTAaTKH U JOCTOMHCTBA,
IIPUHAMATh MOTHUBBI U AapryMEHTHl APYIMX IIPU aHalu3€ pe3yJIbTaToB
NEATEIILHOCTH;
MPU3HABATh CBOE MPABO M MPABO APYIHX HA OIIHUOKY;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

B mporecce u3yuenus kypca WHPOPMATUKH YIIIyOJIEHHOTO ypoBHS 6 10

Knacce oOydalomuMucs OyayT  JOCTUTHYTHl — CIEIYIOIIME  IPEIMETHbBIE
pe3ybTaThI:

BIAJICHUE TIPEACTABJICHUSIMU O POJM HMH(POPMAIMM M CBS3aHHBIX C HEH
MIPOIICCCOB B MPHPOJE, TEXHUKE M OOIICCTBE, MOHATUIMH «HH(POPMAITUI»,
«MH(POPMAIIUOHHBIM  TIPOIIECC», «CHCTEMa», «KOMIIOHEHTHI CHCTEMBDY,
«cucteMHbli 3 dexT»,  «uHPOpPMAIMOHHAS  CHCTEMa»,  «CHUCTeMa
YIPABJICHHS;

BIAJICHUE METOJaMHu TMoucka uHpopmanuu B cetn HHTepHET, ymeHHe
KPUTUYECKU OIIEHUBATh WH(OpMAIHIO, TOYICHHYIO U3 ceTu HTepHEeT;
YyMEHUE XapakTepu30oBaTh OOJbIIME JaHHBIC, TMPUBOAUTH TPUMEPHI
UCTOYHUKOB MX TMOJYyYEHUS W HANpaBJICHUS WCIIONB30BAaHUSA, YMCHUE
KJIaCCU(UITMPOBATh, OCHOBHBIC 3a7]aud aHAJIW3a JAaHHBIX (IIPOTHO3HPOBAHUE,
Knaccu(ukainuys, — KiIacTepusamusi, aHalu3  OTKJIOHCHWI), MOHUMATh
MOCJICIOBATEIPHOCTh PEIICHUS 3a/lad aHajdu3a JaHHBIX: COOp TEPBUYHBIX
JAaHHBIX, OYMCTKAa M OI[EHKAa KauyecTBa JIAHHBIX, BHIOOP W/HIM IMOCTPOCHHE
MOJIeH, MpeoOpa3oBaHe NaHHBIX, BU3YyalIHM3allysl JaHHBIX, WHTEPIPETAIHS
PE3YNIbTATOB;



NOHMMAHHUE OCHOBHBIX IPUHIUIIOB YCTpOiCTBA U (YHKIMOHUPOBAHMS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOWIBHBIX KOMIIBIOTEPOB, TEHACHUUN
Pa3BUTHUS KOMIIBIOTEPHBIX TEXHOJIOTH;

BJIAJICHUE HABbIKAMH palOThl C ONEPAIMOHHBIMUA CHCTEMAMH, OCHOBHBIMHU
BUJIaMHA TPOrPAMMHOr0 OO€CleueHUs Ul PElIeHHs Yy4eOHbIX 3ajad [0
BbIOpaHHOM cHeUaIN3alNH;

HaJIM4HE MPEJCTABICHUN O KOMIIBIOTEPHBIX CETAX U UX POJIM B COBPEMEHHOM
Mupe, O 0a30BBIX MPHUHIMIIAX OpraHu3alud U  (QYHKIUOHUPOBAHHUS
KOMIBIOTEPHBIX ~ ceTed, 00 oOmmxX MNpUHIMIAX  Pa3pabOTKH |
(YyHKIMOHUPOBAHUS MHTEPHET-TIPUIIOKEHU;

NOHMMaHHE Yrpo3 HH(POPMALMOHHOW OE30IacHOCTH, HCIIOJIb30BAHHE
METOJIOB M CPEACTB MNPOTHUBOJACHCTBUS ATHM YIpo3aM, COOJIOJCHHUE MeEp
0e30MacHOCTH,  NPEJOTBpAllAlOUIMX  HE3aKOHHOE  pacinpoCTpaHEHUE
MEePCOHAIBHBIX JIAHHBIX, COOJIIOACHUE TPEOOBAHUN TEXHUKU OE30MACHOCTH U
TMTMEHbl MpU pabdoTe ¢ KOMIOBIOTEPAMM M JIPYTMMH KOMIIOHEHTaMH
IU(GpPOBOrO OKPY)KEHHs, IOHMMAaHUE TMPABOBBIX OCHOB HCIIOJIb30BAHUS
KOMIIBIOTEPHBIX NPOTpaMM, 0a3 JaHHBIX U paboThl B ceTu MIHTEpHET;
NOHUMAHUE OCHOBHBIX NPHUHIMIOB JUCKPETH3aLUUU Pa3IUYHBIX BUIOB
uH(popMaMU, YMEHUE ONpenesTh MH(POPMAILMOHHBIA OO0OBEM TEKCTOBBIX,
rpaduyeckuXx M 3BYKOBBIX JIaHHBIX TPH  3aJlaHHBIX  [apaMmeTpax
JUCKPETU3ALNK, YMEHUE ONPENEIIATh CPEIHIOI0 CKOPOCTh NEPENAUN TAHHBIX,
OLICHMBaTh  M3MEHEHUWE  BpPEMEHUM  Mepefayd  [pu  HU3MEHEHUU
MH(OPMAIMOHHOTO 00bEMA TaHHBIX U XapaKTEPUCTUK KaHAJIA CBA3H;

YMEHUE HCMOJIb30BATh NMPH PEIICHUH 3a]a4 CBOMCTBA MO3UIMOHHOW 3aIucu
YUCEJ, AJITOPUTMA MOCTPOCHMS 3alMCH YUCia B TO3ULUUOHHOW CHCTEME
CUMCIICHHA C 3aJaHHBIM OCHOBAaHMEM M IIOCTPOCHHS 4YHUCIA IO CTPOKE,
coJiepKallleid 3amuch ATOr0 4YKCla B MO3UIIMOHHOW CHUCTEME CUHUCIEHHUS C
3aJlaHHbIM OCHOBaHUEM, YMEHHE BBINOJHATH apU(PMETHUYECKUE ONEpalnu B
MO3ULIMOHHBIX CUCTEMAX CUHUCIICHUS;

YMEHHE BBIMOJHATH MPEOOpa3OBaHMs JIOTUYECKUX BBIPAKEHUH, HCIOJIb3Ys
3aKOHBI aireOpbl JIOTHUKH, YMEHHE CTPOUTH JOTHYECKOE BBIPAKEHUE B
JTU3BIOHKTUBHOM W KOHBIOHKTUBHOW HOPMaJbHBIX (opMax IO 3aJaHHOU
Tabyuile HCTUHHOCTH, HUCCJIENOBATh 0O0JAaCTh MCTUHHOCTU BbICKa3bIBAHUS,
COJIEpKAILETO MEPEMEHHBIE, PEIIATh HECIOXHBIE JIOTMYECKUE YPABHEHHS U
CUCTEMBI YPABHEHU;

NOHMMaHHE O0a30BbIX QJIrOPUTMOB OOpPaOOTKM YHUCIOBOM U TEKCTOBOM
uHpopMaluu (3amMch 4YHMCEl B IO3ULHMOHHOM CHCTEME CUMCIICHMUS,
HaXO0XJIEHUE BCEX IMPOCThIX YHUCENl B 3aJ@aHHOM JuMamna3oHe, 00paboTka
MHOTOpa3psAAHbIX LEIbIX YHUCEN, aHAJIW3 CUMBOJBHBIX CTPOK U JIPYTHUX),



QITOPUTMOB TIOUCKA W COPTHUPOBKH, YMEHHE OMNPEIEsITh CJIOKHOCTh
U3y4aeMbIX B Kypce 0a30BbIX aJrOpUTMOB (CYMMHPOBAHHUE 3JIEMEHTOB
MaccHBa, COPTUPOBKA MACCUBa, NMEPEOOPHBIE AITOPUTMBbI, JBOMYHBIN MMOUCK)
U TMPUBOAMTH MNPUMEPHI HECKOJIBKHUX aJTOPUTMOB PA3HOM CIOXKHOCTH IS
pEIICHUs] OJHOM 3a7a4u;

BJIAJICHUE YHUBEPCATBHBIM S3BIKOM MPOTrPaMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBieHusMd O 0a30BBIX THIAX JAHHBIX U
CTPYKTypaxX [JaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIE YIPABIISIOLINE
KOHCTPYKIMH, YMEHHE OCYIIECTBISATh AHAIU3 MNPEJIOKEHHONM MPOrpaMMBbl:
ONpPENENATh Pe3yJabTaThl PadOThl MPOTPaMMbl MPU 3aJAHHBIX HCXOJHBIX
JAHHBIX, OMPEAENATh, IPU KAaKUX MCXOJHBIX JTAHHBIX BO3MOYKHO MOJIyYEHUE
YKa3aHHBIX PE3YJbTAaTOB, BBISBIATH JAHHBIE, KOTOPbIE MOTYT IMPHUBECTU K
omnbke B paboTe mporpammbl, (OPMYJIHPOBATH MPEUIOKEHUS 10
YIIYUIIEHHIO IPOrPAaMMHOTO KOJIa;

YMEHUE CO3[aBaTh CTPYKTYpUPOBAHHBIE TEKCTOBBIE JOKYMEHTBl U
JEMOHCTPALIMOHHBIE ~ MaTepualbl C  MCIOJB30BAHUEM  BO3MOXHOCTEU
COBPEMEHHBIX MPOTPaMMHBIX CPEACTB U 00JaUYHBIX CEPBHUCOB;

YMEHUE KCIONb30BaTh 3JIEKTPOHHBIE TaOMUIbI AJI1 aHAJINW3a, IPEICTaBICHUS
U 00pabOTKM JaHHBIX (BKJIIOYass BBIUKUCICHHE CYMMBI, CpPEIHETO
apu(MeTnyeckoro, HaumOOJBIIETO W HAUMEHBIIETO0 3HAUEHUM, pelIeHHE
ypaBHEHUH, BBHIOOp ONTHMAJIBHOIO pELIEHUs, MoAOOp JHMHMM TpPEH]a,
penieHune 3aa4 MpOrHo3UpPOBaAHUA).

B mpouecce u3yueHus kKypca MHGOpPMATHKU YriayOn€HHOro ypoBHs 6 11

Knacce oOydaromMMUCS  OyQyT  JOCTUTHYTBHI — CJHEAYIOIIME  PEeIMETHbIE
PE3yNbTATHI:

YyMEHUE CTPOUTh HEPABHOMEPHBIC KOJbI, JOIYCKAIOIINE OJHO3HAYHOE
JNEKOIUPOBaHWE  cooOIeHnid  (mpeduKCHbIEe  KOJIbI),  HCIOJIb30BaTh
MPOCTEUIITNE KOJIbI, KOTOPHIC TO3BOJISAIOT OOHAPYXXKWUBATh M HCIPABIATH
ommOKH TIpH Tepedade JaHHBIX, CTPOUTh KO, OOECICUNBAIOIIHMA
HAaUMEHBIITYI0 BO3MOXKHYIO CPEIHIOI JUTMHY COOOIICHHS TPH H3BECTHOMN
YaCTOT€ CHMBOJIOB, MOSICHATH MPHUHIUIBI PabOThI MPOCTHIX AJTOPUTMOB
COKaTHsl TaHHBIX;

YMEHHUE pEIaTh aJTOPUTMUYCCKHEC 3a/1ayH, CBSA3aHHBIC C aHAIM30M TpadoB
(3a71a4M  TIOCTPOCHUSI ONTHUMAJIBLHOTO IyTH MEXIy BepIimHamMu rpada,
OTIPEJICTICHUS] ~ KOJIMYECTBA  PA3IUYHBIX IMyTEeH MEXAy  BepIIMHAMHU
OPHUEHTHPOBAHHOTO AIMKIMYECKOro rpada), yMEHHUE HCIIOIb30BaTh JACPEBbs
IPY aHaJU3€ W MOCTPOCHHWM KOJOB M JUIS MPEACTABICHHUS apuMETHYSCKHUX
BBIPOKCHHMA, MPU PEIICHUM 3a7ad TOWCKAa U COPTHPOBKH, YMEHHE CTPOHUTH



JIEPEBO WUIPBI MO 3aJaHHOMY aJIrOpUTMy, pa3padaTbiBaTh U OOOCHOBBIBATbH
BBIMTPBILIHYIO CTPATETUIO UTPHI;

yMEHHME pa3pabaTblBaTh M pPEATU30BbIBATH B BHUAE NporpaMMm 0a3oBbIe
QITOPUTMBI, YMEHHUE UCIIOJIB30BATh B IPOrpaMMax JIaHHbBIE PA3IUYHBIX TUIIOB
C YYETOM OTpaHMYEHUN HA TMANA30H MX BO3MOKHBIX 3HAUYECHUW, TPUMEHSTH
IPU PELIEHUM 3a/1a4 CTPYKTYpPbI JaHHBIX (CIIUCKH, CIOBApH, CTEKU, OUEpPEaH,
JIEpEBbsI), MCIONb30BaTh 0a30BbIE ONEpAllMM CO CTPYKTypaMU JIaHHBIX,
NPUMEHATHh CTaHAAPTHBIE U COOCTBEHHBIC MOAMPOTPaMMBbI Ui 0O0pabOTKH
YHUCIIOBBIX JAHHBIX U CHMBOJBHBIX CTPOK, HCIOJNb30BATh MPHU Pa3pabOTKe
nporpaMM  OMOJIMOTEKM  TOANpPOTrpaMM,  3HAaThb  (PYHKIMOHAJIbHbBIE
BO3MOXXHOCTH HWHCTPYMEHTAJIBHBIX CPEICTB Cpelbl pa3paboTKH, YMEHUE
UCIIOJIB30BaTh CPEACTBA OTIALKHA IMPOTPaMM B Cpele INPOrpaMMHUPOBAHUS,
yMEHUE JOKYMEHTHPOBAThH TPOTrPaMMBl;

YMEHUE CO37aBaTh BEO-CTPAHMIIBL;

BJA/ICHNE OCHOBHBIMH CBEJIEHUSIMH O 0a3ax MJaHHBIX, HMX CTPYKTYpE,
CpeICTBaxX CO3JaHusl U pabOThl ¢ HUMHU, YMEHHUE HCIOJIb30BaTh TaOJIMYHbIE
(pensiMoHHBIE) 0a3bl JAHHBIX (COCTAaBJIATH 3ampochl B 0a3ax JaHHBIX,
BBINIOJIHATh COPTUPOBKY M MOUCK 3amuced B 0a3e JaHHBIX, HAIMOIHATH
pa3zpaboTaHHyl0 0a3y JaHHBIX) U CIPABOYHBIE CUCTEMBI;

YMEHHUE UCIOJIB30BaTh KOMIIBIOTEPHO-MATEMATHYECKUE MOJEIU JJI1 aHAIN3a
OOBEKTOB U MPOLIECCOB: (POPMYIUPOBATH 11€Jb MOJICIMPOBAHUS, BBITOIHATD
aHalIM3 pe3yJlbTaTOB, MOJYYEHHBIX B XOJ€ MOJICTUPOBAHMS, OLICHUBATh
COOTBETCTBHE  MOJEIM  MOJECIHPYEMOMY OOBEKTy WM  Ipoleccy,
MPEACTABIATh PE3YIbTaThl MOJAECIUPOBAHUS B HATJISITHOM BHJIE;

YMEHHME OpraHu30BBIBaTh JIMYHOE HWH(GOPMALMOHHOE MPOCTPAHCTBO C
UCIOJIb30BaHUEM Pa3JIMYHbIX CPEACTB HU(POBBIX TEXHOJIOIMH, MOHUMaHHUE
BO3MOYKHOCTEN HU(MPOBBIX CEPBHCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

NOHMMAaHHE OCHOBHBIX NMPUHIUIOB pabOThl, BO3MOKHOCTEH U OTpaHUYCHHUS
NPUMEHEHUSI TEXHOJOTWHA HCKYCCTBEHHOIO MHTEIUIEKTa B  Pa3IMYHBIX
o0nacTax, HaJM4KMe MPEACTAaBICHUN O Kpyre pemaemMbix 3afad MallMHHOTO
oOydeHus (pacro3HaBaHusl, KJacCU(PUKAUUKA U MPOTHO3UPOBAHMS) HAIUYUE
npeacTaBlieHuid 00 MCHOJIb30BaHUM HMH(POPMALMOHHBIX TEXHOJOTUH B
pa3snTuYHBIX MpodeccuoHaIbHBIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/m NPOrpaMMmblI Bcero Kontpoabneie  [pakrieckue o0pa3oBaTe/IbHbIE
padoThbI padoTbI pecypesI
Pazgea 1. lndpoBasi rpaMOTHOCTH
11 KomnbroTep - yHuBepcaibHOE YCTPOUCTBO 6
00paboOTKN JaHHBIX
1.2 [IporpammHuoe obecrieueHue
1.3 KomnbrotepHsie cetu
14 NudopmarnmonHas 6€301MacHOCTb 2
Hroro no pazgeny 24
Pa3nes 2. TeopeTrnueckue 0CHOBbI HH(POPMATHKH
2.1  IIpencraBienue MHGOPMALIUU B KOMIIbIOTEPE 19
2.2 OcCHOBBHI aNredpHI JOTUKH 14
2.3  KommnbroTtepHas apudmernka 7
Hroro mo pazueny 40
Pa3nes 3. AnropurmMbl M1 IpOrpaMMHpOBaHue
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcnomoratenbHble anropuTMbl 2
3.3 YucieHHbIe METOIBI 3
3.4 AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX TAHHBIX
3.5 Anroput™mbl 00pabOTKH MacCHBOB 10 3.5
Uroro no pazgeny 44




Pa3nen 4. Un¢opmanmoHHbIe TEXHOJIOTUHN

4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanus JaHHbBIX 8 3
Hroro no pazneny 14
Pemenue 3amannii EI'D. MToroBas koHTpoibHas paboTa 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Kontpoabusbie IIpakTnueckue
n/m NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
11 Nudopmanus u nHGopMarmoHHbIe 10 1 55
IPOIIECCHI
1.2 MopenupoBaHue 8 2
Hroro mo pazueny 18
Paznen 2. AIropuT™Mbl M IPOrpaMMHpPOBaHue
2.1 DJIEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 AJTOPUTMBI U CTPYKTYPBI JaAHHBIX 28 10
53 OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 16 45
pOTrpaMMUPOBAHUS
Hroro mo pazueny 50
Paznen 3. UndopMannoHHbIE TEXHOJIOTHHT
31 KommnsrorepHo-maremaTudeckoe 8 2
MOJICITUPOBAHHE
3.2 ba3bl naHHBIX 10 4
3.3 Be6-caiiTh 14 4
3.4 Kommprotepras rpaduka 8 3.5
3.5 3D-monenupoBanue 8 3
Hroro no pazneny 48
Pemenue 3ananuit EI'D. Utorosas koHTposbHas paboTa 20 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 2 36.5



IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero SOTEOEEE | PESiEaee I/IS?’—IEHI/IH oﬁpgsoq;zTenbnue
padoThI padoThI peCYpCEI
TpeboBaHus TEXHUKH OE30IIACHOCTH U
1 TMTUEHbI IPH paboTe ¢ KOMIIBIOTEPaMU U 1
JAPYTUMH KOMIIOHEHTaMHU [IU(PPOBOTro
OKPY>KCHHUS
5 [IpuHUMIBI pabOTHI KOMIIBIOTEPOB U 1
KOMIIBIOTEPHBIX CUCTEM
3 OOMeH TaHHBIMU C TTIOMOIIBIO HIHH. 1
KoHTposiepsl BHEIIHUX YCTPOHCTB
4 ABTOMaTHUYECKOE BBIIIOJIHEHNE IPOIPAMMBI 1
IIPOLIECCOPOM
OmnepaTuBHasA, TOCTOSTHHAS U
5 JOJITOBPEMEHHAs aMATb. KoHTpoIepbl 1
BHEIHUX yCTpOHCTB. IIpsmoit noctyn k
aMsATH
6 CoBpeMeHHbIE KOMITbIOTEPHBIE TEXHOJIOTUU 1
ITporpamMHoe oOecrieueHrEe KOMIBIOTEPOB,
7 KOMITBIOTEPHBIX CUCTEM U MOOMJIbHBIX 1
YCTPOWCTB
8 CucteMHOe ITporpaMMHOE obecrieueHue. 1
OnepannoHHbIE CUCTEMBI
9 Yrunutel. [{paiBepsl yCTPONCTB. 1

[TapamrensHOE IPOrpaMMUPOBAHUE




HHCT&J’IJ’I}IHI/HI U ACUHCTALIAL A

10 IIPOrpaMMHOT0 00ecreueHust
@aiinoBbie cuctemsl. [IpuHIANBI

1 pa3MeleHust 1 UMEHOBaHUA (DailioB B
nonroBpeMeHHON namsaTH. [1[abnoubr mist
onucaHus rpymi ¢aiios
3akoHoarenbcTBO Poccuiickoi denepannu

12 B 00JIACTH MPOTPAMMHOT0 00€CIICUEeHUS 1
TAHHBIX
[TpuHIUIIBI TOCTPOEHUS U alllapaTHbIE

13 KOMIIOHEHTbI KOMIIBIOTEPHBIX CETEH.
CeTteBble IPOTOKOJIBI

14 Certpb NnTepHer

15 Pa3znenenue IP-cetu Ha nonceTH ¢
ITIOMOIIIBIO MACOK ITOACETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Buns! nestensHoctr B cetn IHTEpHET.

17 Cepsucsl UnTeprera. ['ocynapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIIYTU

18 Nudopmannonnas 6€301macHOCTh

19 BpenonocHsle nporpamMmmHoe obecriedeHne
U METOJ1bl 00pPBHOBI ¢ HUM

20 [IpakTuueckas pabota 1o Teme
"AHTHBUPYCHBIE IPOrPaMMBbI"
Opranu3anys JHYHOTO apX1Ba

21 uHpopmanuu. PesepBHoe KonmupoBaHUe.
[TaposibHas 3amuTa apxuBa

22 [u¢poBanre JaHHBIX




23

Anroputm mmdposanus RSA.
Creranorpadust

24

25

26

27

[IpakTruyeckas pabora o Teme
"udpoBanue JaHHBIX"

Wudopmanus, 1aHHbIC ¥ 3HAHUSI.
WudopmanroHHbIe TPOIECCH B TPUPO/IE,
TEXHUKE U 00IIECTBE

HenpepbIBHBIE U JUCKPETHBIC BETUYUHBI U
curHaiibl. Heo0X0IMMOCTh TUCKPETU3AIUU
uHpOpMAIINH, PETHA3HAYCHHON JIJIS
XpaHEeHUS, TIepe1adl U 00paboTKH B
UQPPOBBIX CUCTEMAX

HBOI/I‘{HOG KOIHUPOBAHHC. PaBHOMepHHe u
HCPAaBHOMCPHBIC KOJbI. I[eKOI[I/IpOBaHI/IC
COO6H.I€HI/II‘;I, 3aIlIMCaHHBIX C IIOMOIIBIO
HEPAaBHOMCPHBIX KOIOB

28

VYcenosue ®ano. [Toctpoenne o1HO3HAYHO
JEKOUPYEMBIX KOJIOB C IOMOLIBIO IE€PEBA.
I'pad An. A. MapkoBa

29

Enunuib u3sMepeHns KoaruuecTBa
nHpopmanuu. AndaBUTHBIN NOIXOA K
OLIEHKE KOJIM4YeCcTBa MH(pOpMaLuu

30

31

CucreMbl CUHCIICHUS

IlepeBon uncen U3 OJHONU CUCTEMBI
CUHCJIEHMS B IPYTYIO

32

JIBonuHas, BOCbMEpHUYHAS U
IECTHAAIATEPUYHASL CUCTEMbI CUUCIICHUS,
CBSI3b MEXIY HUMU




33

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHaAuaTCpuIHas CUCTEMBI CUUCIICHU A,
CBs3b MCXKIY HUMU

34

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHaAuaTCpuIHasA CUCTCMbI CUUCIICHU A,
CBsA3b MCXKIY HUMHU

35

36

Apudmerrueckue ornepanuu B
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS

TpOI/I‘lHaﬂ YpaBHOBCIICHHAA CUCTEMA
CUHUCIICHUA

37
38

I[BOI/ILIHO-Z[GCSITI/ILIHaﬂ CUCTeéMa CHUCJIICHUA

KO,I[I/IpOBaHI/Ie TCKCTOB

39

40

41

42

43

PactpoBoe koanpoBanue n300paxeHuit

IIpakTryeckas pabora o Teme
"IluckpeTnzanus rpapuaecKon
nHpopmanun"

IIBeToBBIE MOAEN. BekTopHOE
KoaupoBanue. Popmartsl (haitnos.
TpéxmepHnas rpaduka. @pakranbHas
rpaduka

Konuposanue 3Byka. Ouenka
MH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX IIPU 33JaHHBIX YaCTOTE
JUCKPETU3ALMH U Pa3psIIHOCTH
KOJMPOBaHUs

[IpakTuyeckas pabora o Teme
"JluckpeTusanus 3ByKoBoi HHPpopmanuu"

44

OcHOBBI aNreOphl JOTUKU




45

Jlornueckue onepanuu. TadbmuIs!
UCTUHHOCTH

46

47

48

Jlornueckue Belpaxenus. Jloruueckue
TOXKJeCTBA. JI0Ka3aTenbCTBO JTOrMYECKUX
TOKIECTB C IIOMOIIBIO TaOJIUI] HCTUHHOCTH

[IpakTryeckas paborta 1o Teme
«[TocTpoenue n aHanM3 TaOJIUI HCTUHHOCTH
B TAOJIMIHOM TIPOIIECCOPE

Jloruueckue OIICpanru U OIICPpali Hal
MHOXCECTBAMU

49

Jlormueckue Oorcpanyru 1 OoIcpannn Haqg
MHOXKECTBaMH

50

51

3aKoHbI aNreOphl JOTUKU. DKBUBAJICHTHBIC
peoOpa30BaHUS JTOTUICCKUX BBIPAKCHHMA

Jlornyeckue ypaBHEHMsS U CUCTEMBI
ypaBHEHUH

52

Jlornueckue QpyHKIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JTIOTMUECKHUX
(GYHKIUI OT KOJIMYECTBA apIyMEHTOB.
[TonHbIE cHCTEMBI TIOTHYECKUX (PYHKITHIA

53

Kanonuueckue Gpopmbl T0ruuecKkux
BbIpakeHUI1. CoBepIIEHHbIE
TN3BIOHKTUBHBIE U KOHBIOHKTHBHbIE
HOpMaJIbHbIE (POPMBI, ATITOPUTMBI UX
MOCTPOESHMS 0 TabJIHIIe UCTUHHOCTH

54

55

Jloruveckue 3JIEMEHTHI B COCTaBe
KOMIIbIOTEpa

Tpurrep. Cymmarop. MHOropa3spsaHbii




CyMMarop

56

57

ITocTpoeHue cxeM Ha JOrMYECKUX
3JIEMEHTaX. 3alUCh JIOTHYECKOrO
BBIPAKEHUS 110 JIOTHYECKOU CXeMe

MI/IKpOCXCMLI " TEXHOJIOI'us UX
IIpOU3BOJCTBA

58

[IpeacraBienue HeNbIX YUCET B HAMSATH
KoMIibtoTepa. OrpaHn4eHHOCTh AMana3oHa
Yycell IPU OTPAaHNUYEHUHU KOJINYEeCTBa
paspsaoB. [lepenonnenue pa3psaaHoi ceTku

59

be33HakoBbIC M 3HAKOBBIC JIAHHEIC.
3HaKoBBIN OWT. JIBOMYHBIN
JOTIOJTHUTEIIBHBIN KOJ| OTPUIIATEIIBHBIX
qHCce

60

[ToOuTOBBIC JTOTUYECKHE OTICPAIUH.
Jlornueckuii, apupmeTHueckuii u
UKITMYECKUH CIBUTH

61

62

HIudpoBanue ¢ MOMOLIbIO TOOUTOBOM
onepauuu «uckiovaromniee UM

Hpe,[[CTaBJ'IeHI/Ie " XPAHCHUC B IaMATHU
KOMIIBIOTEPA BEIICCTBCHHBIX YUCCIT

63

BrinosiHeHue onepanuii ¢ BEIIECTBEHHBIMU
YUCJIAMH, HAKOTUICHHE OITMOOK MpU
BBIYUCIIEHUIX

64

65

[IpakTuueckas pabora no teme «M3yuenue
nmopaspAAHOro MalliMHHOI'O MPEACTaBJICHUA
IEJIbIX N BCUICCTBECHHBIX YHUCCII»

Ananus AJITOPUTMOB




Oransl pelieHus 3a1a4 Ha KOMIIBIOTEPE.

66 HNHcTpyMeHTanbHBIE CPEACTBA: TPAHCIISITOP, 1
OTJIaAYHK, TPOPHUIHPOBIINK
Cpena nporpammupoBanus. Komnusiuus u

67 MHTEepHpeTanus nporpaMm. Bupryanbsasie 1
MamuHbl. IHTETpHpOBaHHas cpena
pa3paboTKu

68 MeToabl OTJIAAKH IPOrpamMM 1

69 Tunsl nepeMeHHBIX B S3bIKE 1
POTrPaMMHPOBAHHS

70 OO0paboTKa HeJBIX Ynce 1

71 O6paboTka BEIIeCTBEHHBIX YUCEI 1

72 CrnyuaiiHble U IICEBIOCITYYalHbIE YnCIa 1

73 Bersnenus. CnoxHble ycI0BUs 1

74 [uknsl ¢ ycmoBueM 1
[{uKJ1BI IO IEPEMEHHOM.

75 B3anMo3aMeHs1eMOCTh pa3IMYHbBIX BUIOB 1
IIUKJIOB

76 O06paboTka HaTypaJbHBIX YHCEN C 1
HCIOJIb30BAHUEM LIUKJIOB
Haxoxnenne Bcex mpOoCThIX YHCEIN B

77 3aJJaHHOM Juana3oHe [IpakTuueckas pabota 1 05
no teme «Pemenne 3agay MeToO1I0M '
nepebopa»

78 WNuBapuanT nuxia

79 JIOKyMEHTHpOBaHUE IPOTpamMM

80 O0paboTKa JaHHBIX, XpaHAIIUXCS B (paiimax




81

Pas0Ouenue 3amaun Ha roa3anayu

Hcnonws3oBanue cTraHIapTHOW OMOIHMOTEKH
si3bIKa porpammupoBanust. [loaxinrouenue

82 OUOIMOTEK MOAIPOTPaMM CTOPOHHHUX
IIPOU3BOUTEIIEH

83 [Toanporpammel (Tiporietypbl U ¢ YHKIIUN)

84 [Toxnporpammel (ipoueypsl ¥ (pyHKITHH)

85 [IpakTuueckas pabora no teme "Pazpabotka
noanporpamMm”
Pexypcusi. PexypcuBHbie 00BEKTHI

86 (ppakransr). PekypcuBHbIE IPOIIEAYpPHI U
¢bynkuu. Mcnonb3oBaHue cTeka s
OpraHu3aliy PeKYPCUBHBIX BHI30BOB

87 [IpakTnueckas pabota 1o Teme
"PexypcuBHbI€ TOAIPOrpamMmsl"

88 MoaynpHBIN TIPUHIMI IOCTPOCHUS
porpamMm

89 YucreHHbIe METOIBI

90 [IpakTuyeckas padora o Teme «HucieHHoe
peuieHne ypaBHEHUN»

01 Hcnonb30BaHue TUCKPETU3ALUH B
BBIUUCITUTENIFHBIX 3a/1a4ax
[IpakTuyeckas pabora o Teme

92 «[IpubnmxEHHOE BHIUNCIICHHUE UTMH
KPHUBBIX U TUIOMIAAEH GUTyp»

93 [TpakTryeckas padora mo Teme «Ilonck
MakcuMyMma (MUHUMYMa) (QYHKIIMH»

94 O6paboTka CUMBOJIBHBIX JIAHHBIX.




AnropuT™MBbI 00pabOTKH CUMBOJIBHBIX
CTPOK: MOACYET KOJIMYECTBA MOSIBICHUN
CHUMBOJIa B CTPOKE

95

AnropuT™MBI 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30HeHne CTPOKU Ha CJI0Ba 1O
poOETIHLHBIM CUMBOJIAM

96

97

98

AAroput™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: IIOMCK IIOJCTPOKU BHYTPH TaHHOU
CTPOKH; 3aMEHA HAlJICHHON NIOJICTPOKHU Ha
APYTYIO CTPOKY

[IpakTuueckas pabota no teme "O6padboTka
CTPOK C MCIOJIb30BaHUEM (PYHKIIHIA
CTaH/IAPTHOW OMOIMOTEKH SA3bIKA
IIporpaMMUpoBaHus”

FeHepauI/m CJIOB B 3aJJaHHOM aJ'I(baBI/ITe

99

MaccuBbI ¥ ITOC/IEI0OBATEILHOCTH YUCE.
[IpakTnueckast pabota 1o Teme
"3amnonHenue maccusa'

0.5

100

101

102

OO6001EHHbIE XapaKTEPUCTUKN MacCHBa

JInHeMHbBIN NOMCK 3aJaHHOI0 3HAUCHUS B
MmaccuBe. [IpakTuueckas pabora mo reme
"JInHeHBIA MOKUCK 3aJaHHOTO 3HAYEHUS B
maccuBe"

[IpakTuyeckas padora no Teme "[lonck
MHHUMAJIBHOTO (MaKCUMaJIbHOT0) 3JIEeMEHTa
B YHCJIIOBOM Maccube"

0.5

103

CopTupoBKa 0JJHOMEPHOTO MacCHBA.
[TpocThie METOIBI COPTHPOBKH.

0.5




[Ipaktuyeckas padora no Teme "[IpocTeie
METO/Ibl COPTUPOBKH MaccuBa'

CoptupoBka ciusinueM. beictpas
COpPTUPOBKA MaccUBa (aJIrOpUTM

104 QuickSort). ITpaktudeckas pabota 1Mo Teme 1 05
"beicTpas copTupoBka Maccupa”
JIBOWYHBIH ITOMCK B OTCOPTUPOBAHHOM

105 MmaccuBe. [IpakTuueckas pabora 1mo reme 1 0.5
" JIBOMYHBII TOUCK"

106 JIByMepHBbIE MACCUBBI (MATPHUIIbI) 1

107 Anroput™mbl 06pabOTKH MaTpUIL 1

108 Pewtenue 3amay ananusa JaHHBIX 1

109 CpencTBa TEKCTOBOTO MPOIIeccopa 1

110 KommnbrorepHas BEpCTKa TeKCTa 1
[IpakTuueckas padbora no teme "BépcTka

111 JOKYMEHTOB C MaTEMaTHYECKUMHU 1 1
dbopmymnamn"

112 NHCTpyMEHTHI peLieH3UPOBAHUS 1

113 ?paKTquCKaﬂ paboTa 1o Teme ) 1 1

MHorocTpaHU4HBIE IOKYMEHTHI

O6naunble cepBuchl. KosuekTuBHas paborta

114 © I[OK'}'IMCHTaMI/I. [IpakTuueckas pabota mo 1 05
teMe "KomnekTuBHas paborta ¢
JToKymMeHTamu"

115 Ananus nangelxX. bojpmye nanHnie

116 MammHHOe 00y4eHue

117 AHanu3 JTaHHBIX C ITOMOIIBIO YJICKTPOHHBIX 1

TalJIHI]




[IpakTruyeckas padora o Teme "AHanus

118 1 1
JAHHBIX C MOMOILBIO MIEKTPOHHBIX Ta0IMIL"
[Toctpoenue rpapukoB GyHKITHIA.
[IpakTnueckas padbora no teme "HarnsaHoe

119 Hpel[CTaBJIeHI/Ievpel?»yJIbTaTOB 1 05
CTaTHCTUYECKON 00paOOTKH JaHHBIX B BHJIC
JMarpaMM CpeICTBaMH pelakTopa
AJICKTPOHHBIX TabIUIT"
Jlunun tpenna. Ilpaktuueckas padota o

120  teme "llonGop nuHMU TpEH A, 1 0.5
IIPOrHO3UpOBaHue"
ITon6op napamerpa. [Ipaktuueckas padbota

121 1o TeMe "YncneHHoe pellieHue ypaBHEHHH ¢ 1 0.5
MTOMOIIIBIO TI0100pa mapamerpa”
OntuMu3zanus Kak MOUCK HAUITYYIIero
peleHMs B 3aJaHHbBIX YCIOBUSAX.

122 [IpakTuyeckas pabora no Teme "Perenne 1 0.5
3a]1a4 ONTUMH3AIHIHN C TIOMOIIIBIO
ANEKTPOHHBIX Tabnui"

123 Pewmenue 3amannii EI'D. [loBTopenue 1

124 Pemenwue 3ananuii EI'D. [ToBTOpeHne 1

125 Pewmenue 3amannii EI'D. [loBTopenue 1

126 Pemenue 3ananuit EI'D. IloBropenue 1

127 Pewenue 3apannii EI'D. [loBTOpenue 1

128 Pemenue 3ananuit EI'D. [loBTopenue 1

129 Pewenue 3apannii EI'D. [loBTOpenue 1

130 Pewenue 3apannii EI'D. [loBTOpenue 1

131 Pemenue 3ananuit EI'D. IloBropenue 1




132

Pemenue 3apanuii EI'D. [loBTopenue

[10 [TIPOT'PAMME

133 Pemenue 3amannii EI'D. [ToBTOpenue
134 IToaroroBka K UTOrOBOM KOHTPOJIBHOU 1
pabore
135 Hrorosas koHTpoJIbHAsE paboTa
136 Pemenue 3amannii EI'D. [ToBTOpenue
OBIIEE KOJIMYECTBO YACOB 136 915




11 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
Ne ara ugposBbie
n/n Tewa ypoxa Bcero Konrpoabueie — Ipaxrueckue n3§qennﬂ Oﬁp:?,oq];zTeJIbﬂble
padoTshI padoThI pecypent
[ToBropenue. Konnyecto nnpopmanmu
[ToBTOpEeHHE. AITOPUTMBI CKATHS TaHHBIX
3 BxonHast koHTposibHas paboTa. AJIITOpUTM 1 1
Xaddpmana
4 [IpakTuyeckas pabora no Teme "CixaTre 1
JAHHBIX C TOMOIIIBI0 anroputMa Xaddpmana"
5 Anroput™m LZW 1
ANTOPUTMBI CKATHS JAHHBIX C MOTEPSIMU.
5 [IpakTuyeckas pabora no Teme "CixaTre 1 05
JAHHBIX ¢ TToTepsiMu (anroput™Mbl JPEG, '
MP3)"
CxopocTh nepeiaun JaHHBIX
[TomexoycToH4YMBBIE KOJIBI
9 [IpakTuyeckas pabora o Teme 1 1
"ITomexoycToiunBbie KOJbI"
Cucrembl. KOMIIOHEHTBI CHCTEMBI B UX
10 B3auMoeiictBue. CuctreMHbiit 3 PexT. 1
VYmpasienue Kak HH)OPMaLMOHHBIN
nporecc. OOpaTHas CBs3b
11 Mogenu u MoAeIMpOBaHUE
12 ['padbr
13 Pemenue 3amau ¢ momorsto rpados




14

[epeBbs

15 OCHOBBI TEOPUU UTP
[IpakTuyeckas padora no Teme "[lonck

16 BBITPBILIIHON CTPATETHH B UTPE C TIOTHOM
nHpopmanuen"

17 CpencTBa HCKYCCTBEHHOI'O MHTEIIEKTA

18 [IpakTruueckas padora mo teme "Cpeacra
HCKYCCTBEHHOT'O MHTEJIJIEKTa"
dopma3anys MOHATHS AITOPUTMA.

19 Mammnna TelopuHTa Kak yHUBepcalbHas
Mojieab BeruuciaeHu. Tezuc Uepua—
Teropunra
[IpakTuyeckas pabora o Teme

20 "CocTtaBieHHe IPOCTOH MPOrpaMMBbI JIISI
MaiuHbl Thropunra"

21 Mammna [Tocta

22 Hopmanehsie anropudmer Mapkosa
ANTOPUTMUYECKH HEPA3PEUTUMBIE 3aa4H.

23 3anaya ocraHoBa. HeBO3MOXKHOCTE
ABTOMATHUYECKON OTJIAJIKH MPOTPaMM

24 CoXHOCTb BBIYUCIEHUI
[Torck MpOCTHIX YUCEN B 3aJaHHOM

25 JUana30He ¢ TOMOIIBIO AITOPUTMA «PELIETO
Oparocdenar

26 [TpakTuueckas pabota no teme "Ilonck
MIPOCTHIX YKCEN B 3a/IaHHOM JHamnazoHe"

97 MHoropa3psHbI€ [eble Yncia, 3aJa9u

JUIMHHOU apu(MeTuKu




28

[IpakTudeckas padbora no teme "Peanm3zamus
BBIYMCIICHUN C MHOTOPA3psAHBIMU YUCTIaMK"

29

CrnoBapu (accolMaTUBHBIE MACCHUBHI,
otobOpaxkenust). Xaur-radbmuisl. [loctpoenue
aJ1(haBUTHO-4ACTOTHOTO CIIOBaps ISt
3aJJaHHOTO TEKCTa

30

31

32

[TpakTrueckas padota nmo Teme "[locrpoeHue
an(aBUTHO-9ACTOTHOTO CIIOBAPS JIJIS
3a/IaHHOTO TEeKCTa"

AHan3 TEeKCTa Ha ECTECTBEHHOM SI3bIKE.
Brinenenue nocieqoBaTeaIbHOCTEN MO
nrabiaony. PerynspHble BhIpaKeHHUs.
YacToTHBIN aHAIN3

[IpakTrueckas padota nmo Teme "AHanus
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

33

Creku. AHanIM3 NPaBUILHOCTU CKOOOYHOTO
BBIPaXKECHUS

34

35

36

Brruucnenue apupmMeTu4eckoro BeIpaXKeHus,
3alMCaHHOIO B NOCT(UKCHON opMme

[TpakTuyeckas pabora o Teme
"Bpruucnenue apupMeTuaeckoro
BBIPa)KEHUSI, 3aIIMCAHHOTO B MOCT()UKCHOM
dopme"

Ouepenu. Mcnonb3oBanue ouepenu As
BPEMEHHOI'O XpPaHEHUS JAHHBIX

37

38

[TpakTrueckas paboTa 1o Teme
"Ucnonws3oBanne ouepenn”

I[CpCBLH. Peanuzanms ACpeBa C IOMOMIBIO




CCBIJIOYHBIX CTPYKTYp. J[BoudHbBIE
(bunapneie) nepesbs. [locTpoenue nepera
JUTSL 33JJAHHOTO apr(PMETHIECKOTO
BBIPOKCHUS

39

[IpakTuyeckas pabora o Teme
"Ucnonbp3oBanue 1EPEBbEB JIJIs1 BHIYMCICHUS
apu(METUYECKUX BBIPAKCHHH"

40

41

42

43

PexypcuBHbIe anroput™Mel 00X0za JepeBna.
Hcnonp3oBaHue cTeka U o4epeu JUlst
o0xoza nepesa

PexypcuBHBIE anropuT™Mbl 00X0/1a JepeBa.
Hcnonp30BaHue CTEKa U OUEpean s
o0xoma nepena

Anroputmsl Ha rpadax. [Tocrpoenne
MHHHMAaJIbHOTO OCTOBHOTO JIepeBa
B3BELLICHHOT'O CBS3HOTO
HEOPHEHTUPOBAHHOTO rpada

O6xox rpada B rmyouny. O6xox rpada B
HMIUPUHY

44

KonnuecTBo pa3nuyuHbIX MyTEH MEXIY
BEPIINHAMU OPUEHTUPOBAHHOI'O
aIMKJINYECKOro rpada

45

46

Anroput™m JlefKCTpBI.

[IpakTuyeckas pabora o Teme
"Beruucienue JUIMHBI KpaT4aliero myTu
MEXy BEepIIMHAMU Tpada (aIroputm
JeiikcTpsbr)”

47

Anroput™m Drnoiina—Y opurania




48

3aiauu, pelraeMbie ¢ TOMOIIBIO
JTMHAMUYECKOTO IPOTrPaMMHUPOBAHHUS:
BBIYUCIICHHE PEKYPCUBHBIX (YHKIIUN

49

[IpakTuyeckas pabora o Teme
"BpruuciieHre peKypcuBHbIX (DYHKIHH C
[IOMOUIbIO JUHAMUYECKOTO
porpamMMupoBaHus"

50

51

52

3aiauu, pellaeMbie ¢ TOMOIIBIO
JUHAMHYECKOI0 IPOrPaMMHUPOBAHHUS:
MOACYET KOJIUYECTBA BAPUAHTOB
[TpakTrueckas padota nmo teme "llomcuér
KOJIMYECTBA BAPUAHTOB C OMOLIBIO
JUHAMHUYECKOIr0 IporpaMMupoBanus”
3ajauu, peraeMble ¢ TOMOIIBIO
JUHAMHUYECKOTr0 MPOrpaMMHUPOBAHUS: 3aa4H
ONTUMM3ALMH

53

[TonsiTHE O MapagurMax NporpaMMHUpPOBAHUSL.
0O0630p A3BIKOB IPOTrPAMMHUPOBAHUS

54

55

[Tonsatue 06 00BEKTHO-OPUEHTUPOBAHHOM
MpOrpaMMHUPOBAHUH

O0BexTsI U Ki1acchl. CBOMCTBA U METOIBI
00BEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3

57

58

[IpakTuyeckas pabora Mo Teme
"Mcnonp30BaHNe TOTOBBIX KJIACCOB B
nporpamme”

Pa3paboTtka nporpamMm Ha OCHOBE OOBEKTHO-
OPUEHTHPOBAHHOT'O MOAXO0/A




[IpakTuueckas padora "Pa3paboTka npocroit

>9 IIPOTPaMMBI C UCIIOJIb30BaHUEM KJIACCOB" 1
Wukancymsuusa. [paktudeckas pabota 1o

60 teme "Pa3paboTka Kitacca, HCIOIb3yIOIIEro 0.5
MHKAICYsu0"

61 Hacnenosanwue. [Tomumopduzm

62 [IpakTuueckas pabora o Teme "Pa3paboTka 1
repapxuu Kjiaccon"

63 Cpenpl OBICTPOi pa3pabOTKH MTPOTPAMM.
[IpoexTupoBanue uHTEpPEiica MOIb30BATENS

64 [TpoekTupoBanue uHTEpPEiica Moab30BaTEIIS

65 Hcnonp30oBaHne TOTOBBIX YIIPABISIEMbIX
AIIEMEHTOB JUIsl TOCTPOEHUs nHTepdeiica

66 [Ipaktuyeckas padora o teme "Pazpabotka 1
pOTpaMMBI ¢ TpaduueckuM uaTepdericom”

67 N3yueHne BTOpOro si3bIKa
POrPaMMHUPOBAHUS

68 H3yueHnne BTOpPOro s3bIka
IPOTPaMMHUPOBAHUS

69 Oransl KOMIIBIOTEPHO-MAaTEMAaTHYECKOTO
MOJICJIUPOBAHUS
JluckpeTusanys npu MaTeMaTHUYeCKOM

70 MOJICIIMPOBAHUH HEMPEPHIBHBIX MPOIECCOB.
MonenupoBaHue IBHKEHUS

71 [TpakTrueckas paboTa 1o Teme 1
"MopenupoBaHue ABUKEHUS"

79 MonenupoBaHue OMOJIOIrHYECKHX CHCTEM. 05

[TpakTrueckas paboTa 1o Teme




"MonenupoBaHue OMOIIOTHYECKUX crcTeM"

MaremMaTudeckue MOJACIN B DOKOHOMHKE.

73 BrrurcnuTenbHbIE SKCTIEPUMEHTHI C
MOJIEIISIMU
BepostaocTtabie monenu. [Ipaktuueckas

74 pabora o Teme "MmutanmonHoe 05
MOJIeJTMPOBAaHHUE C TOMOLIBI0 MeTo1a MoHTe- '
Kapno"

75 KomneroTepHoe MoienupoBaHie CUCTEM
yIpaBIeHUS

76 O0paboTka pe3ysIbTaTOB KCIICPUMEHTA

77 TabmuuHble (pensSIMOHHbIC) Oa3bl JAHHBIX
[Touck, coprupoBKa U GUIBTPAIKS TaHHBIX.

78 3armpocsl Ha BEIOOPKY TaHHBIX. 3arpOCHI €
napaMmerpamu. BeraucisemMsble 1moss B
3arpocax

79 [IpakTuueckas pabora no teme "Pabora ¢ 1
roToBoi 0a3oi 1aHHBIX"
MmuoroTabauanble 0a3bl TaHHBIX. THITBI

80 CBsi3el Mex a1y Tabimiamu. BHenHui kimroy.
IlemocTHOCTH 6a3bl JAaHHBIX

81 [TpakTiueckas pabota mo Teme "Pa3zpaboTka 1
MHOTrOTa0JIMYHON 0a3bl JaHHBIX"

82 3anmpockl K MHOTOTA0IMYHBIM 0a3aM JTaHHBIX

83 [IpakTuueckas pabora o Teme "3anpockl K 1
MHOTOTa0IMYHOM 0aze JTaHHBIX"

84 31k ynpaBneHus ganasiMu SQL

85 [IpakTuueckas padota mo Teme "YmpaBieHne 1




JAHHBIMU C TIOMOIIIBIO si3biKa SQL"

86 Hepemsimmonnsie 6a3pl JaHHBIX. DKCIIEPTHHIC

CHUCTCMBI

87 HNHTepHEeT-IpHIIOKEHUS

[TonsiTue 0 cepBEepHOM U KIIMEHTCKOM 4aCTAX
88 caifta. TeXHONOTHS «KIIMEHT — CepBep», e&
JIOCTOMHCTBA U HEJOCTATKH

89 OcuoBrl a361ka HTML

90 [IpakTuueckas padora no teme "Co3nanue
TEKCTOBOM BeO-CTpaHUIIbI"

91 OcHoBbsl a3bika HTML
92 OcuoBrl a361ka HTML

[IpakTuyeckas padora o Teme "Co3nanue
93 BeO-CTpaHUIIBI, BKIIIOYAIOIIEH

MYJIETUMEANIHHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BU/IE0)"

94 OcHoBbI KackaaHbIX Tadmwui ctuieit (CSS)
[TpakTideckas paboTa mo Teme

95 "OdopmiieHre CTPaHUIIBI C TOMOIIBIO
KacKaJIHBIX Ta0auI cTriei”

96 Cuenapuu Ha si3bpIke JavaScript

97 Cuenapuu Ha s3p1ke JavaScript

98 ®dopmbI Ha BEO-CTpaHHMIIE

99 [TpakTrueckas pabota no teme "ObpaboTka

JTaHHBIX Gopm"

Pa3smernienue BeO-caiiToB. Ycilyra XOCTUHTA.

100
3arpyska (QaiinoB Ha calT




101

Kanpuposanue. Mcnpasienue nepcrneKTUBEI.
I'mcrorpamma. Koppekiust ypoBHEH,
Koppekuus 1pera. OdeclBeunBaHuE
[BETHBIX N300pakeHui

102

BBoj n300pakeHuii ¢ UCIOIB30BAHUEM
Pa3IUYHBIX U(POBBIX YCTPOUCTB.
[TpakTrueckas padota nmo Teme "OOpaboTKa
nudpoBbIx pororpadmii"

0.5

103

Peryms. Pabota ¢ o6mactsimu. OUIBTPHL.
[IpakTudeckas padora o teme "Perymb
poBsIX poTorpaduii"

0.5

104

105

MsHorocnoiiabie n3o0paxenus. TekcToBbie
ciou. Macka cnos. Kananel. Coxpanenue
BbIJIEJICHHON 00acTu

[TpakTuyeckas pabora no Teme
"MHorocnoiHble n300paxxeHus"

106

[ToaroroBka wimrocTpanuii 1yist Be6-caiToB.
[TpakTuyeckas pabora o Teme
" AHMMUpPOBaHHbIE H300paxeHus"

0.5

107

108

109

Bekropnas rpaduka. Bekropuzamms
PacTpOBBIX U300pAKEHHI

[TpakTuyeckas pabora no reme "BekropHas
rpaduxa"

[IpuHIHUIIBI TOCTPOEHUS U PEIAKTUPOBAHUS
TPEXMEPHBIX MOJEIEH

110

111

[TpakTrueckas pabota no teme "Co3nanue
IIPOCTHIX TPEXMEPHBIX Mozenen"

Cerounble Mogenu. Marepuaibl




112 [IpakTudeckas padora o teme "CeTouHbIe

monenu"
113 MonenupoBaHue HICTOYHHKOB OCBEIIICHHMSL.

Kameps!
114 Tlpaktuyeckas padora o teme "Penmepunr"
115  AppurtusHble TexHoJ0ruu (3D-nipuHTEpHI) 1
116 [TousiTue o BI:IpTyaJILHoﬁ pEabHOCTH U 1

JIOTIOJTHEHHOM peanbHOCTH
117  Pemenwue 3aganuii EI'D. IloBTopenue 1
118  Pemenwue 3ananuii EI'D. [loBTropenue 1
119  Pemenwue 3ananuii EI'D. [loBTropenue 1
120  Pemenue 3amanuii EI'D. [ToBTopenue 1
121  Pemenwue 3aganuii EI'D. [loBTropenue 1
122 Pemenwme 3ananuii EI'D. [loBTopenue 1
123  Pemenue 3ananuit EI'D. [loBTopenue 1
124 Pemenwme 3amanuii EI'D. [loBTopenue 1
125  Pemenue 3ananuit EI'D. [loBTopenue 1
126  Pemenue 3amanuii EI'D. [ToBTopenue 1
127  Pemenue 3ananuit EI'D. [loBTopenue 1
128  Pemenue 3amanuiit EI'D. [ToBropenue 1
129  Pemenue 3ananuit EI'D. [loBTopenue 1
130  Pemenwme 3amanuii EI'D. [loBTopenue 1
131  Pemenue 3ananuit EI'D. [loBTopeHue 1
132  Pemenue 3ananuit EI'D. [loBTopeHue 1
133  Pemenwme 3amanuii EI'D. [loBTopenue 1
134  TloaroroBka K UTOTOBOW KOHTPOIHHOMN 1




135
136

pabore
Hroropas koHTpoJbHas paboTa

Pemenue 3aganuit EI'D. [ToBropenue

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

136

36.5




IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUSI
K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaAM O0CBOCHUSA
MPOBEPAEMOro OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
TpeOoOBaHMS o0pa3oBaHus
1. 3namo (nonumams)

[lornMaHue OCHOBHBIX TIPUHIIMIIOB YCTPOHCTBA H (DYHKIMOHHPOBAHUS
COBPEMCHHBIX CTallMOHAPHBIX M MOOMIIBHBIX KOMIIBIOTEPOB; TCHJICHIIMIA
11 pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTHH; BJIaJICHUE HAaBBIKAMH padOThI C
ONEPAllMOHHBIMH ~ CHUCTEMaMH W OCHOBHBIMH BHJIAMH TPOTPAMMHOIO
obecrnieueHus ISl pelIeHUs y4eOHbBIX 3a/1a4 110 BEIOPAHHOM CIICITUATH3AIH

1.2 Hannume mpencraBieHmidc o  0a30BBIX  NPUHIWINAX  OpPraHU3allid U
(YHKIIMOHUPOBAHUSI KOMITBIOTEPHBIX CETEH

1.3 [ToHnMaHWe OCHOBHBIX IPHHIIMIIOB JUCKPETU3AMHA PA3IMYHBIX BHUIOB
uHpopmanuu

[Tonumanue 0a30BBIX QITOPUTMOB OOpaOOTKHM YHCIOBOH M TEKCTOBOU
uHpOpManuu (3amuch YUCE B MO3UIIMOHHON CHCTEME CUUCIICHHUS, IETUMOCTh

1.4 HENbIX YHCelNl; HaXO0XKJIEHHWE BCEX MPOCTHIX YHCEN B 3a/laHHOM JMANa30HE;
00paboTKa MHOTOPA3PSAIHBIX IENIBIX YHUCEN; aHalli3 CHUMBOJBHBIX CTPOK W
JIPYTHX), aITOPUTMOB TIOUCKA U COPTUPOBKH

15 3HaHue (QYHKIIMOHATBHBIE BOZMOXHOCTH HHCTPYMEHTAIBHBIX CPEJICTB CPEJIbI
pa3paboTKu
1.6 Brnagenne OCHOBHBIMM CBEACHMSIMHM O 0a3aX JaHHBIX, HX CTPYKTYpE,

CpeaACTBAxX CO3JaHUA U pa6OTBI C HUMH

[ToHumaHue BO3MOXHOCTEH M OTPaHWYEHUH TEXHOJIOTUH HCKYCCTBEHHOIO

1.7 UHTEJJIEKTa B  pa3IUYHbIX O0OJACTSIX; HaJIW4yue TMpeAcTaBlIeHUuNl 00
UCTIOJIb30BaHUHU UH(POPMAILIMOHHBIX TEXHOJIOT U B pas3INYHbIX
pohecCHOHANIBHBIX cepax

BrnajgeHne TeopeTHYECKMM — amnmapaToM, IO3BOJISIONIAM  OCYIIECTBIISTH
MPEJICTABIICHUE 33JaHHOTO HATYypaIbHOTO YHCIA B Pa3UYHBIX CHCTEMax

18 CUMCIICHUS; BBIMIOIHATH MPE0OPa30BAHMSI IOTUYECKUX BBIPAKEHUH, HCTIONB3YS
3aKOHBI alreOpbl JIOTUKU; OMPENENATh KpaT4alllui MyTh BO B3BEIIEHHOM
rpade W KONMMYECTBO TyTeH MEXIy BEpUIMHAMH OPHUEHTUPOBAHHOTO
AIMKJINYECKOro rpada

2. Ymemo

YMeHHe HCTOob30BaTh KOMIBIOTEPHO-MAaTEMaTUUECKHE MOJICTH JJII aHallni3a
00BEKTOB M MPOIIECCOB: (GOPMYIUPOBATH IEh MOACITUPOBAHUS, BBIOTHSITH

2.1 aHAJIU3 pPe3yJbTaTOB, TMOJIYYEHHBIX B XOJ€ MOJEIUPOBAHMS; OICHUBATDH
aJICKBaTHOCTh  MOJEIHM  MOJACIUPYEeMOMY OOBEKTY WM  MPOILECCY;
MPEJICTaBIISITh PE3YJIbTaThl MOACITUPOBAHNUS B HATJISTHOM BUJIE

VYMenne  KimaccHpUIMpPOBaTH  OCHOBHBIE  3aJayd  aHaln3a  JIaHHBIX
29 (mporHo3upoBaHue, Kiaccu(UKAIMs, KIaCTepU3allvs, aHAU3 OTKIOHEHHH);
MOHUMATh TIOCJICIOBATEILHOCTh PEIICHMs 3aja4 aHajlin3a JaHHBIX: cOOp
MEPBUYHBIX JAHHBIX, OYMCTKA M OILEHKA KAuecTBa JAHHBIX, BHIOOP U (WJIH)




2.3

2.4

MOCTPOCHHUE MOJIEH, MPeoOpa3oBaHUE MAHHBIX, BHU3YAIH3aIUs JaHHBIX,
UHTEPIIPETALNS PE3YIbTATOB

YMmenue omnpenensTb UHPOPMAIMOHHBIA 00bEM TEKCTOBBIX, IPaQHUUECKUX U
3BYKOBBIX JaHHBIX IPHU 3a/laHHBIX IapaMeTpax IJUCKPETU3alHUHU. YMEHHE
ONpENENATh CPEIHIOK CKOPOCTh MEpe/layd JaHHBIX, OLICHHMBAaTh HU3MEHEHHE
BPEMCHH TIepeJadyd MPU W3MEHEHUU HH(DOPMAIMOHHOTO O00BhEMA JAHHBIX H
XapaKTEPUCTUK KaHaJa CBSI3U

YMeHue CTpouTh KOJA, OOECHEeUMBAIOIIMNA HAMMEHbBIIYI0 BO3MOXKHYIO
CPEAHIOI0 JUTMHY COOOIIEHHSI TPH U3BECTHON YaCTOTE CHMBOJIOB

2.5

2.6

2.7

YMeHue ucnonap30BaTh NPU PELICHUM 3a7a4 CBOMCTBA MO3ULIMOHHOM 3aIvCH
YyuCeNl, AJITOPUTMbI MOCTPOCHUS 3alUCH YWCIAa B IO3ULHMOHHON cHCTEME
CUUCJICHUSI C 3aJaHHBIM OCHOBAaHMEM W MOCTPOEHHS 4YHUCIA IO CTPOKE,
coJiepXkalleil 3amuch 3TOr0 YUCiIa B MO3UMIUOHHOW CHUCTEME CUHUCICHHUS C
3aJIaHHBIM OCHOBaHWEM; YMEHHE BBITIOIHATH apU(PMETHUSCKHUE OINEPAlUd B
MO3ULIMOHHBIX CUCTEMAX CUUCIICHHS

YMeHue CTpOMTh  JIOTMYECKOE  BBIDA)KEHUE B  JAW3BIOHKTUBHOM U
KOHBIOHKTHBHOW HOPMAJIBHBIX (pOpPMax MO 3aJaHHON TaOJIUIle MCTUHHOCTH;
uccienoBaTb  00JacTb  MCTUHHOCTH — BBICKAa3bIBaHUS,  COJEPIKALIEro
[IEPEMEHHBIC; PEILIATh HECIOKHbIE JIOTUYECKUE YPABHEHUS

YMeHue pemniath allrOPUTMUYECKUE 3a/IadyM, CBS3aHHBIC C aHATU30M IpadoB
(3aauM TOCTPOCHHUSI ONTHMAJIBHOTO IIyTH MEXIy BepmuHaMu rpada,
ompefieNieHus  KOJIMYeCTBAa  Pa3NMYHBIX  MyTeld  MEXIy  BEpIIMHAMHU
OPUEHTHPOBAHHOTO AlUKINYECKOT0 rpada)

2.8

2.9

YMeHHe HCIONb30BaTh JEPEBbS IPU AHAIW3E U IOCTPOCHUM KOAOB U JJIA
Ipe/CTaBICHUs apu(PMETHUECKUX BBIPAKEHUH, P PEIIeHUH 3ajay OUCKA U
COPTUPOBKM; YMEHHE CTPOHUTH JEPEBO HIPBHI IO 33JAHHOMY QJITOPUTMY;
pa3pabaThIBaTh U OOOCHOBBIBATh BBIMIPHIIIHYIO CTPATETUIO UTPHI

YMeHue aHaTu3upoBaTh arOPUTMBI C UCIOIB30BAHUEM TaOJIUI] TPACCUPOBKH;
onpeAensaTe 0e3 HCHOIb30BAaHUS KOMIBIOTEpAa pPE3yJIbTaThl BBIMOIHEHUS
HECJIOKHBIX IIPOrpaMM, BKIIIOYAIOMIUX LIMKJIBL, BETBICHUSA U IOAIPOrPaMMBI,
IIPH 33JJaHHBIX UCXOJHBIX JTAHHBIX

2.10

2.11

YMeHue omnpenensTh CI0XHOCTh M3y4aeMbIX B Kypce 0a30BbIX alrOpUTMOB
(cyMMHpOBaHHE »3JIEMEHTOB MacCUBa, COPTHPOBKa MaccHBa, IepeOOpHbIe
QITOPUTMBI, JBOMYHBIM IOWCK) M TPUBOAUTH MPHUMEPHl HECKOIbKUX
AJITOPUTMOB Pa3HOU CIIOKHOCTH JUIsl pELIEHUS] OMHOM 3a/1a4u

Brnagenne yHHBEpcadbHBIM SI3BIKOM IPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#), mpencraBiieHUsIMH O 0a30BBbIX THIAX
JMaHHBIX W CTPYKTypaxX JaHHBIX, YyMEHHE WCIOJIh30BaTh OCHOBHBIE
YIPaBISIONNE KOHCTPYKIIMU; YMEHHE OCYIIECTBIATh aHAIN3 MPEI0OKESHHON
MPOTPaMMBI: ONPEACIATh PE3YJIbTaThl Pa0OTHI MPOTPAMMBI TIPH 3aTaHHBIX
UCXOJHBIX JAHHBIX; OMPENeNsITh, MPU KAKUX HCXOJHBIX TAHHBIX BO3MOKHO
MOJTyUYeHUE YKa3aHHBIX Pe3yJbTAaTOB; BBISABISATH JAHHBIC, KOTOPBIE MOTYT
IPUBECTH K olIMOKe B paboTe nporpamMmsl; (OpMYIHPOBATH MPEIOKEHUS IO
YIYYIIEHUIO TPOrPaMMHOTO KOJIa

2.12

YMeHne  peamu3oBBIBaTH  HAa  BBIOPDAHHOM  JIUISI  W3YYCHHS  SI3BIKE
nporpaMmmupoBanusi Beicokoro ypoBHsi (Ilackamb, Python, Java, C++, C#)
TUTIOBBIC AJITOPUTMBI 0OPaOOTKH YHCEIN, YUCIIOBBIX IMOCIEIOBATEIBHOCTEH |
MacCHBOB: NpECTaBICHHUE YKCIa B BUAE HAOOpa NMPOCTBIX COMHOMXKHUTEJCH;
HaxO0XX/ICHHEe MaKCHUMaJIbHOW (MUHUMAaJIbHOUM) IU(GPBI HATYpaJTbHOTO YHCIIA,




3alIMCaHHOI0 B CUCTCMC CYHUCIICHHA C OCHOBAHHCM, HC MNPCBLIIMIAIOIMIUM 10,
BbIUKCJICHHE OOOOIIEHHBIX XapaKTepUCTHUK JJIEMEHTOB MacCHUBa WM
YUCJIOBOM  MOCHEAOBATEIBHOCTU  (CyMMBI,  TMPOU3BEIACHUS  CPEIHErO
apuQMEeTUYeCKOro,  MHUHHUMAJIbHOITO M  MaKCHUMAaJbHOTO  3JIEMEHTOB,
KOJIMYECTBA  JJIEMEHTOB,  YAOBJIETBOPSIOLIMX  3aJaHHOMY  YCIIOBHIO);
COPTUPOBKY JJIEMEHTOB MacCHBa; YMEHHE HCIOJb30BaTh B Iporpammax
JaHHBIC PAa3JIMYHBIX THIIOB C y‘-IéTOM OI‘paHI/I‘-IeHI/Iﬁ Ha [Auaria3oH #HXx
BO3MOXKHBIX 3HAUEHUU, IPUMEHITh IPU PEHICHUU 33/a4 CTPYKTYpPbl JaHHBIX
(crivcku, ciIoBapu, CTEKH, OYEpEAM, NEPEBbsl); NPUMEHATh CTAHJIAPTHBHIE U
COOCTBEHHBIE TMOAMPOTrpamMMbl JUIsi OOpaOOTKM YHCIOBBIX JaHHBIX H
CUMBOJIBHBIX CTPOK; HCIIOJIB30BAaTh MPH pa3pabOoTKe MporpaMM OMOIUOTEKH
MOJAMPOrpaMM; YMEHHE HCIIONb30BaTh CPEJCTBA OTJIAJKU MPOTpaMM B cpefe
HpOorpaMMHUPOBAHUS

2.13

2.14

YMeHue UCIOob30BaTh AIEKTPOHHBIC TAOIUIILI IS aHAIN3a, MPEIACTABICHUS
U 00pabOTKM JaHHBIX (BKJIIOYAs BBIOOP ONTHMAIBHOTO PEIICHHS, TOJI00p
JUHUM TPEHJA, PEUICHHE 3a/ad MPOTHO3WPOBAHMS), YMECHHE HCIOJB30BaTh
TaOJIMYHBIC (PENIAIMOHHBIC) 0a3bl JAHHBIX M CIIPABOYHBIC CHCTEMBI

YMeHue OpraHu30BBIBaTh JIMYHOE HWH()OPMALIMOHHOE MPOCTPAHCTBO C
HCIIOJIb30BAHHUEM PA3JIMYHBIX CPCACTB III/I(l)pOBI)IX TCXHOHOFI/If/'I; IIOHUMAaHUuEC
BO3MOXKHOCTEH HH(POBBIX CEPBHCOB TOCYIAPCTBEHHBIX YCIYT, HU(PPOBBIX
00pa3oBaTeNbHbIX CEPBUCOB



HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D

Kox ‘

11O THO®OPMATUKE

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1

[udposast rpaMOTHOCTH

11

1.2

OcHoBHBIC TCHACHIUHN PAa3BUTHUA KOMIIBIOTCPHBIX TEXHOJIOTHI. HapaJ]HeJIBHBIe
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMBI. PacnpenenéHHHe BBIYHMCIINTCIIBHBIC

CUCTEMBI 1 00paboTKa OOJIBIIUX JAHHBIX

[IpUHIUIIBI TOCTPOCHUS U alllapaTHbIe KOMIIOHEHThl KOMIIBIOTEPHBIX ceTeil. CeTeBbie
npotokoibl. Cetb MHTEpHET. Anpecanus B cetu MaTepHeT. [IpoTOKOIBI cTeKa
TCP/IP. Cucrema nomenHbIXx uMEH. Pasznenenue |IP-cetr Ha TTOICETH C TIOMONIBIO

MacOK mojceTei

1.3

1.4

1.5

1.6

daiinosas cucrema. [louck B ¢aitnoBoii cucreme. [IpuHIMTIBI pa3MeIIeHUS U
MMEHOBaHUs (aiiaoB B gosroBpeMeHHol namstu. 111abi1oHb! A1 onucanus rpynmn
(aiinoB

CkopocTb nepeiauy JaHHBIX. 3aBUCUMOCTb BPEMEHU IIEpEAAUn OT
MH(GOPMAIIMOHHOTO 00bEMA TaHHBIX U XapaKTEPUCTUK KaHasla CBSI3U

HIudpoanue nanHbIXx. CUMMETpUYHbIE U HecuMMeTpHuHble UGps. [Hndpst
npoctoit 3amensl. ugp Lezaps. Hludp Buxenepa. Anroputm mudposanus RSA
Konpl, no3Bosstone 0OHapyXUBaTh U UCIIPABIIATH OMIMOKH, BOSHUKAIOLIUE IPU
nepenave qaHHbIX. Paccrossnue XammMunra. KogupoBanue ¢ moBropeHuemM OUTOB.

Koasl XoMmmuHra

Teopernueckne 0CHOBbI UH(POPMATUKHI

2.1

JIBon4HOE KoMpoBaHue. PaBHOMEpHBIE U HEpaBHOMEPHBIE KOIbI. JleKoinpoBaHue
COO0O0IIeHNH, 3aIIMCAaHHbBIX C TOMOIIbI0 HEPAaBHOMEPHBIX KOJ0B. YcioBue PaHo.

HOCTpOCHI/Ie OIHO3HAYHO ACKOAUPYCMBIX KOAOB C MIOMOMIBIO ACPCBa

2.2

Teopernueckue MoaXo/IbI K OLIEHKE KoJMuecTBa HH(opMaly. EnuHuIb! n3MepeHus
KonyecTBa HHPpopManuu. An(aBUTHBINA MOJXO0/ K OLIEHKE KOJINYeCTBAa MH(OPMAIIH.
3akoH agauTUBHOCTH HHpOopManu. @opmyna Xapriu. UHdopmanys u BepoSTHOCTD.

®opmyna [llenHona

2.3

Cucremsl cuncienus. Pa3zBépHyTas 3amuch MENbIX U IPOOHBIX YHCET B TO3UIIMOHHOMN
cucteme curcienusi. CBONCTBA MO3UIIMOHHON 3aIMMCH YUCIa: KOJTMYECTBO UGD B
3aluCH, NpU3HaK ACIIUMOCTH YUCJIa HA OCHOBAHHUC CUCTCMbI CHHUCJICHUS. AHFOpI/ITM
nepeBoJa ucjaoro 4mcia 13 P-nuHOIi cucTeMBI CUUCIIEHUS B ACCATUYHYTO. AJIFOpI/ITM
nepeBoia KOHEYHOU P-n4uHOM 1podu B 1eCATUUHYIO. AJTOPUTM IIEPEBOIa IIEJI0TO
YHUCiIa U3 ACCITUYHOU CHCTEeMBI curciieHns B P-uunyto. [TepeBoa koHEeUHOM

JeCATUYHOM npodu B P-munyto. J/[BonmuHast, BOCbMEpHYHAas U IIECTHAAATCPUIHASL




CHCTEMbI CUUCIICHUS, CBA3b MEXKy HUMHU. ApH(PMETHUYECKUE ONIEPAIH B

IIO3UIIMOHHBIX CUCTEMaX CUHUCIICHUA

2.4

TpOI/I‘-IHaSI YpaBHOBCHICHHAA CUCTEMA CUUCIICHUS. I[BOI/I‘-IHO',IIGCSITI/I‘-IHEUI CHUCTEMA

CUHCIJICHUA

2.5

2.6

Komuposanue texkcroB. Konuposka ASCIIl. OnnobaiiTabie kogupoBku. CTaHaapt
UNICODE. Koguposka UTF-8. Onpenenenue nHhOpMaImOHHOTO 00hEMa TEKCTOBBIX

COOOIIIEHNI

KonupoBanue nzobpakenunii. OrieHka HHGOPMAIIMOHHOTO 00bEMa rpadyuuecKux
JIAHHBIX TIPH 3a/IaHHBIX Pa3pEIICHUH U TITyOMHEe KOAUPOBaHUs 1BeTa. [[BeToBbIC
monenu. KogupoBanue 3Byka. OrieHKa HHPOPMAITMOHHOTO 00BhEMA 3BYKOBBIX JIAHHBIX

IIpH 3aJaHHBIX YaCTOTC JUCKPCTU3AIUU U pa3pAAHOCTH KOAUPOBAHUA

2.7

Anrebpa noruku. [lonarue Beicka3piBanusl. BeickaspiBaTenbHble (hOPMBI
(npenukatel). KBaHTOpHI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue onepauuu. Tabauisl ucTuHHOCTH. Jlornyeckue BelpaxkeHus. Jlornueckue
TOXJIecTBa. Jlornyeckue onepaunuy 1 onepanuy HaJ MHOKECTBaMH.

3aKkoHBI anreOpsl JIOTUKU. DKBUBAICHTHBIE MPEOOPA30BaHMSI JIOTHUECKUX BBIPAKEHHIH.
Jlornyeckue ypaBHEHUS U CUCTEMBI YPaBHEHUIA.

Jlornuyeckue GyHKIMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JJOTMUECKUX (YHKLIUI
OT KOJIMYECTBA apTryMEHTOB.

Kanonunueckue Gpopmbl TOrMuecKUX BbIpaKEHUN

2.8

COBCpIHGHHI)Ie JAU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC q)OpMI)I, AJITOPUTMBI

X IOCTPOCHUA 110 Ta6n1/1ue UCTUHHOCTHU

2.9

2.10

Jlornueckue 51eMeHTHI B cocTaBe koMmbtorepa. Tpurrep. Cymmarop.
MHoropa3zpsasblii cymmarop. [loctpoeHre cxeM Ha JJOTMYECKUX JJIEMEHTAX 110
3aJJaHHOMY JIOTUYECKOMY BBIPAKEHHIO. 3alIMCh JJOTMUECKOTO BBIPAXKEHMSI 110

JIOTUYECKOH cXeMe

Mopenu u moaenupoBanue. Llenn moaenpoBanus. A1eKBaTHOCTh MOJIENN
MOJIETUPYEMOMY O0BEKTY WM npoieccy. DopMann3anus IpUKIaIHbIX 3a/1a4.
[Ipencrasnenue pe3yabTaToB MOACIUPOBAHUS B BUJIE, YIOOHOM JIJIsi BOCIIPUSATHS

yenoBekoM. ['paduueckoe nmpeacraBieHue NaHHBIX (CXEMBbI, TAOIUIIBI, TPA(UKH).

211

[Ipencrasnenue menpx Yucen B maMsATi KoMmmbioTepa. OrpaHUYeHHOCTH TUara3oHa
YUCeJ PY OTPAaHUYEHUU KOIMYECTBa pa3psioB. [lepenonnenne pa3psiHON CETKU.
Be33HakoBbIe U 3HAKOBBIC JAHHBIC. 3HAKOBLIN OUT. JIBOMUYHBIN JOIOIHUTEIBHBIN KO
OTPHUIATEIbHBIX YHCEL.

[To6uToBBIC TOTHUYECKHE oneparuu. Jlorudeckuit, apupMeTHIECKUN U ITUKINIECKUN

casuru. [IudpoBanre ¢ TOMOIIBIO MOOUTOBOH onepanuu «uckitouaromee MJIN»

2.12

HpeHCTaBHeHI/IC BCIICCTBCHHBIX YHCCJI B IMTaMATHU KOMIIBIOTCPA. 3Haqama;1 qaCTb U




2.13

NopsAA0OK yncia. Jnana3zoH 3HaueHui BenecTBeHHbIX yucen. [Ipobiembl XpaHeHus
BEILLIECTBEHHBIX YKCEII, CBA3AHHBIC C OTPAHUYECHUEM KOJIMYECTBA PA3PSI0B.
BeinonHenue oneparuii ¢ BeIECTBEHHBIMU YHCIIaMHU, HAKOIUIEHUE OIIMOOK ITpH

BBIYMCIICHUAX

I'padsl. OcHoBHbIe OHATUA. Buabl rpados. Onucanue rpadoB ¢ IOMOIIBbIO MaTPHUIL
CMEKHOCTH, BECOBBIX MaTpUL], CIIUCKOB CMEXHOCTHU. Pellienne alropuTMu4ecKkux
3aj]a4, CBSI3aHHBIX C aHAIU30M IpadoB (MMOCTPOESHUE ONTUMAIBHOTO ITYTH MEXKIY
BepIIMHAMU Tpada, onpeieIeHne KOJTMYECTBA Pa3IMYHbIX MyTEH MEXy BepIIHMHAMH

OpPUEHTHUPOBAHHOTO ALUKINYEeCKOro rpada)

2.14

2.15

Hepebs. bunapnoe nepeBo. lepeBbs noucka. Criocods! 06xo/1a gepesa.
IIpencraBnenue apupmMeTHUECKUX BbIpaKEeHU B BUje AepeBa. Mcnonab3oBaHue
rpadoB U 1epeBLEB IPU OMMCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa
JIMCKpeTHbIE UIPBI IBYX UTPOKOB ¢ NOJIHOM MHpopMmanue. [loctpoenue nepesa

nepebopa BapuaHTOB, ONMCAHUE CTPATETHH UTPHI B TaOIMYHON (opme. BeIMrphIiHbe

Y IIPOUTPBILIHBIE TO3ULMHU. BBIMTPHIIIHBIE CTPATETHH

2.16

3.1

3.2

3.3

CpenctBa HCKYCCTBEHHOr0 MHTEIIEKTa. MnenTudukanus u nouck u3oOpakeHui,
pacniozHaBaHue JinLl. Vcrionb30BaHre METO0B UCKYCCTBEHHOI'O UHTEIUIEKTA B
oOyyaromux cuctemax. Mcrnonbp3oBaHue METO/I0B HCKYCCTBEHHOT'O MHTEIUIEKTA B

pobororexnuke. aTepuer Bemeii. Heliponnsie cetu
ANTOPUTMBI U IPOrPaMMHUPOBAHHE

CDOpMaJ'II/BaI_[I/ISI IOHATHA AJITOpUTMA. MamnHa TLIOpI/IHFa KaK YHUBEpCaJlbHass MOICJIb

BBIYUCIIEHUI

OneHka ClI0)KHOCTH BbIYUCIIEHUH. Bpemst paboThl U 00BEM HCTIONB3yeMO MaMsITH, UX
3aBUCHMOCTh OT pa3Mepa UCXOAHBIX JaHHBIX. OlleHKa aCHMITOTUYECKOMN CIIOKHOCTH
aJITOPUTMOB. AJITOPUTMBI TOJIMHOMUAJIBHON CII0KHOCTHU. [IepeGopHbIe aropUTMBI.
[IpuMepsl pa3IMyHBIX aJrOPUTMOB PELIECHUs OQHOU 3a1a4U, KOTOPbIE UMEIOT

Pa3IMYHYIO CIIOKHOCTb

OHpe,Z[CJ'ICHI/IC BO3MOJXHBIX PE3YyJILTATOB pa6OTLI HpOCTCﬁmHX AJITOPUTMOB
YHpaBJICHUA UCIIOJIHUTCIIAMUA U BEIYUCIIUTCIBHBIX aJITOPUTMOB. OHpe)IeJIeHI/IC

MCXOJHBIX TAaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET AaTh TpeOyeMblil pe3yabTaT

3.4

AAroput™Mbl 00pabOTKH HAaTypaIbHBIX YHCEIl, 3alIMCAaHHBIX B MO3UIIMOHHBIX CHCTEMaX
CUMCIIEHUS: pa30MeHNe 3aMCH YMCIa Ha OT/IeNbHbIe IU(PbI, HAX0XKICHHE CYMMBI U
pou3BeACHUs (P, HAXOXKIEHHE MAKCUMAITbHON (MUHUMAIIbHON) U PHI.
[Ipencrasnenue yncna B BUaAe HaOOpa MPOCTHIX COMHOXKHUTENCH. AJITOPUTM OBICTPOTO
BO3BeJICHUS B CTeNeHb. [lorck MpoCThIX yKcen B 3aJaHHOM JHAara3oHe ¢ OMOIIBIO

aJIrOpUTMa «peuiero DpaTocheHar

3.5

MHoropa3psiIHbIe LeIble YUcia, 3a1a4i JITUHHON aprupMeTuKn




3.6

SI3bik mporpammupoBanus (I[lackans, Python, Java, C++, C#). Tumbl qaHHBIX:
IIEJIOUMCIIEHHBIE, BELIECTBEHHBIE, CHMBOJIbHBIE, TIornueckue. Bersienus. CinoxHble
ycaoBusl. [ukibl ¢ yenoBueM. LIMKITbI IO HEpeMEHHOM.

O6paboTka JaHHBIX, XpaHImuXxcs B (aitnax. TekcToBble 1 TBOUYHBIC (ailiibl.
daiinoBbie nepeMeHHbIe ((ailioBble ykazarenn). Urenue u3 (aiina. 3anuce B ¢aii.
Pazbuenue 3aqaun Ha moa3anauu. [logmporpaMmer (TpotieAypsl U PYHKITHH).

Hcnons3oBanue CTaHHapTHOfI OUOJHMOTEKH SA3bIKA MMporpaMMHupOBaHUA

3.7

Pexypcus. PekypcuBabie nponenyps! 1 pyHkun. Mcnonp3oBanue creka ams

opranu3anr pEKyPCHBHBIX BBI3OBOB

3.8

3.9

3.10

3.11

Uucnennsie MeToabl. TouHOE M MpUOIMKEHHOE pelIeHUs 3a1aui. YuciaeHHoe
pellieHre ypaBHEHUH ¢ MOMOIIBI0 o100pa napameTpa. YnciIeHHbIe METOIbI PELICHHS
ypaBHEHUI: METOJ iepedopa, METO 1 MOJOBUHHOTO jaeneHus. [Ipubmnkénnoe
BBIYHCJICHHEC JUTHH KPUBBIX. BeraucieHue miomaaeid GUryp ¢ moMoIbi0 YUCICHHBIX
METOJIOB (METO/1 MPSIMOYTOJILHUKOB, MeTO1 Tpaneuuit). [lonck Makcumyma

(MuHMMYMa) QYHKIIMH OJHOM MEPEMEHHONW METOIOM MOJIOBUHHOTO JICTICHUS

OO6paboTka CUMBOJIBHBIX JaHHBIX. BCTpoeHHbBIE (GYHKIMH A3bIKA IPOTPAMMHUPOBAHUS
U1 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH CUMBOJIBHBIX CTPOK:
MO/ICYET KOJMYECTBA MOSIBIICHUI CUMBOJIa B CTPOKE, pa30MeHne CTPOKHU Ha CJI0Ba 110
MpOOEIbHBIM CUMBOJIaM, TOMCK MOJCTPOKHA BHYTPHU JAHHOM CTPOKH, 3aMEHA
HalJCHHOM MOJCTPOKHU Ha IPYTYyIO CTPOKY. I'eHepanus Bcex ClIOB B HEKOTOPOM
andasuTe, yIOBICTBOPSIONINX 3aJaHHBIM OorpannueHusM. [IpeoOpa3oBanue yucna B

CHUMBOJIbHYIO CTPOKY U 00paTHO

MaccuBsl 1 IOCTIE10BAaTENBHOCTH Uncell. Boranciaenne 0600IEHHBIX XapaKTePUCTUK
3JIEMEHTOB MacCHUBa UJIM YMCIOBOM MOCIEI0BATENIbHOCTH (CyMMBI, IPOU3BECHMUS,
cpeaHero apu(pMeTHyecKoro, MUHUMAaIbHOTO U MAKCUMAaJIbHOTO 3JIEMEHTOB,
KOJINYECTBA 3JIEMEHTOB, yIOBJIETBOPSIOIINX 3a/laHHOMY YCIIOBHIO). JIMHEHHBIH mouck
3aJIaHHOTO 3HAUYEHUS B MacCHBE. AJITOPUTMBI pabOThI C AJIIEMEHTaMHU MaccHBa C
OJIHOKPAaTHBIM MPOCMOTPOM MaccuBa. COpTHPOBKA OTHOMEPHOTO MaccuBa. [IpocTeie
METO/BI COPTUPOBKHU (METOJI MMy3bIpbKa, METOJI BBIOOpa, COPTUPOBKA BCTAaBKAMHU ).
CoptupoBka ciausiHueM. brictpast coprupoBka Maccusa (anroputm QuickSort).

JIBOMYHBIN ITOMCK B OTCOPTUPOBAHHOM MAacCHBE

JIByMepHbIe MacCHUBBI (MaTpPHUIlbl). AJITOPUTMBI 00paOOTKH TBYMEPHBIX MAaCCHBOB:
3aMoJIHeHHEe JBYMEPHOrO YUCIOBOTO MAacCHBa IO 33aHHBIM MpaBUjIaM, MOUCK
3JIEMEHTa B IBYMEPHOM MacCHBE, BBIYMCICHUE MaKCUMyMa (MUHUMYMa) U CyMMBbI
3JIEMEHTOB JIBYyMEPHOI'O MacCHBa, IEPECTAHOBKA CTPOK U CTOJIOIIOB IBYMEPHOTO

MacCCuBa

3.12

CrnoBapu (accolaTHBHBIC MACCUBBI, 0TOOpaxeHws ). X3 m-tadbnuisl. [loctpoenue

a.]'I(baBI/ITHO-‘IaCTOTHOFO CJI0Baps 4J1Ad 3aIJaHHOTI'O TEKCTa




3.13

Creku. AHanu3 NpaBUIBLHOCTH CKOOOYHOTO BhIpakeHus. Brruncienue
apu(METHYECKOTO BBIPa)KEHUS, 3alIMCAaHHOTO B MOCT(HUKCHOM (hopme.

Oqepezu/l. Hcnons3oBanue ouepean s BpEMECHHOI'O XpaHCHHA JaHHBIX

3.14

3.15

Anroputmsl Ha rpadax. [locTpoeHne MUHUMAJIBHOTO OCTOBHOT'O JIEPEBA B3BEILICHHOTO
CBSI3HOT'O HEOpUEHTHPOBaHHOTO rpada. KonnuecTBo pa3nuuHbIX MyTel MEXy

BEpIIMHAMU OPUEHTHUPOBAHHOTO allMKInYeckoro rpada. Anroputm JlelkcTpsl

JlepeBbs. Peanuzanus gepeBa ¢ MOMOIIBIO CCUTOYHBIX CTPYKTYP. JBon4HbIE
(bunapusie) nepeBbs. [locTpoeHue nepeBa s 3aAaHHOTO apUPMETHIECKOTO
BEIpaXeHUS. PeKypcUBHBIC alropuT™Mbl 00X0aa aepeBa. Micnonp30BaHue CTEKa U

ouepeau s 00xoza iepeBa

3.16

3.17

4.1

4.2

JluHamMHuueckoe MporpaMMHUpPOBaHUE KaK METOJI PELLIEHUS 3aau C COXpPaHEHUEM
IIPOMEXYTOUYHBIX PE3YJIbTAaTOB. 3a/1a4M, PEIIa€MbIE€ C IOMOLIbI0 AMHAMUYECKOTO
IIPOrpaMMUPOBAHUS: BBIYMCICHUE PEKYPCUBHBIX (PYHKIUI, TOJICUET KOJTUUECTBA
BapHaHTOB, 33J]a4l ONTUMHU3ALNH

[TonsiTrie 06 0OBEKTHO-OPUEHTUPOBAHHOM IIPOrpaMMUpPOBaHUU. OOBEKTHI U KIIACCHI.
CaoiicTBa 1 MeTOIbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHaM3. PazpaboTka
IIpOrpamMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO MoIxoAa. MHkancynsnus,
HaclieloBaHue, NoauMophu3m

WNHpopmannoHHbIe TEXHOIOTHH

AHanu3 naHHbIX. OCHOBHBIE 33/1a4 aHAJIN3a JaHHBIX: IPOTHO3UPOBAHUE,
KJaccuuKkanus, KiacTepusalys, aHaau3 oTkiaoHeHui. [locnenoBarenbHOCTh
pelIeHns 3a/1a4 aHaIu3a JaHHbIX: cOOp MEPBUYHBIX TaHHBIX, OUYMCTKA U OL[EHKA
KauecTBa JIaHHBIX, BBIOOP U (WJIH) MMOCTPOCHUE MOJEIIH, TPpeoOpa3oBaHNe TaHHBIX,
BHU3yalM3alus JaHHBIX, UHTEpIIpeTalus pe3yabTaToB. [IporpamMmuele cpencTsa n
WuTepHeT-cepBUCH At 00paOOTKHU U MPeICTaBIeHHs JaHHbIX. boJbine 1aHHbIE.
Marmanoe oOydeHne

AHanu3 JaHHBIX C OMOIIBIO 3JIEKTPOHHBIX Ta0uIl. Beruncinenne cymMmsl, CpeHEro
apu(pMeTHYECKOro, HanbOJbIIEro (HAaUMEHbIIET0) 3HAaUeHUs 1nana3oHa. Beruncnenue
Koa¢duIreHTa KOppesuu ABYX psAaoB JaHHBIX. [locTpoeHue cTonbouareix,
JMHEWYaThIX M KpyroBbix auarpamm. Iloctpoenue rpadukos Gynkiuii. [Tondop
JUHUY TPEH/IA, PEeLICHHE 3a/1a4 MPOTHO3UpOBaHus. Perienne 3a1a4 oNTUMU3aLUH C

MMOMOIIBIO 3JICKTPOHHBIX T8.6J'II/II_I

4.3

JluckpeTruzanus Ipu MaTeMaTHY€CKOM MOJEIMPOBAHUH HEMPEPHIBHBIX MPOILIECCOB.
MonenupoBanue 1BHKeHUs. MojenupoBaHue OMOJIOTMYECKUX CUCTEM.
MareMarruueckre MOJEIN B 9KOHOMUKE. BhIUMCIUTENbHBIE SKCIIEPUMEHTHI C
Mozensimu. O0paboTka pe3yabTaToB AKCIEpUMEHTa. MeTo HauMEHbIINX KBaJIpaToB.

O1eHKa YMCIOBBIX TAPAMETPOB MOJCIUPYEMBIX OOBEKTOB U MPOLIECCOB.




BoccTranoBnenue 3aBucuMOCTEN 1O pe3yJibTaTaM 3KCIEPUMEHTA

4.4

4.5

4.6

BepostHocTHbIE MOAenn. MeToasl MonTe-Kapio. MMutaiimonHoe MOJAEIMPOBaHUE.

CucTeMBl MacCOBOT'O O6CJ'Iy>KI/IBaHI/I$I

Tabnuunele (pensiuoHHbIe) 0a3bl TaHHBIX. TabauIa — npeacTaBieHue CBEICHUN 00
OQHOTHUIHEIX 00bekTax. [loine, 3anuch. Kirou Tabaunpl. Pabora ¢ rotoBoii 0a3oii
JaHHBIX. 3anojiHeHre 0a3bl JaHHBIX. [louCK, COpTUPOBKA U (UIBTpAIUs JaHHBIX.
3ampockl Ha BRIOOPKY JIaHHBIX. 3aMPOCHI ¢ TapaMeTpamMu. BerauciseMble mojis B
3amnpocax.

MHoroTabaununbie 6a3b1 JaHHBIX. THITB CBsA3EH MEX Ay TabiuiamMu. BHEIHUH Koy,
[emocTHOCTH 0a3bl JaHHBIX. 3aMPOCHl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX
TexcroBbrit iporieccop. CpencTBa MorMcka U aBTo3aMeHbI B TEKCTOBOM TIPOLIECCOPE.

CtpyKTypHpOBaHHbIE TEKCTOBBIE JOKYMEHThl. CHOCKH, oryaBieHue. [Ipasuna

UTHPOBAHUS HCTOYHUKOB U ohopmieHns 6ubimmorpaduyeckux CChUIOK



