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HOACHUTEJIBHASA 3AIIMCKA

[IporpamMma no unpopmaruke (yriryOJa€HHbIN yPOBEHb) Ha YPOBHE CPETHETO
obmero oOpa3zoBaHus pa3padoTaHa Ha OCHOBE TpeOOBaHWI K pe3yibTaraMm
OCBOGHHMSI OCHOBHOM 00pa3oBaTeNbHOM MPOTpaMMBbI  CPEOHEr0  OOIIero
obpazoBanus, npeactasieHHbIXx B PI'OC COO, a takxke QenepanbHoOit paboueit
OpOorpamMMbl BOCTIUTAHHUS.

[Iporpamma 1o wHpOpMaTHKEe Ma€T NPEACTABICHHE O IEIIX, OOIIeH
cTparerud oOy4yeHHs, BOCIUTaHHUA M Pa3BUTUS OOYYaIOMIMXCS CPEACTBAMHU
yaebHOTO TIpeamera «MHpopMaTuka» Ha yriayOJIEHHOM YPOBHE, YCTaHABIMBACT
o0s13arenbHOe npeIMeTHOE coJeprKaHue, npexycMarpuBaeT ero
CTPYKTYpHpPOBAHHE IO pa3jesiaM U TeMaM Kypca, OTIpEeNsieT paclpeeleHue ero
o kiaccam (TrojiaM u3ydeHwus ), JaéT IpUMEPHOE pacupeiesieHne yueOHbIX YacOB
0 TEMaTUYEeCKUM pazJelaM Kypca U PEKOMEHAyemyr (IIPUMEPHYIO)
MOCJICIOBATEIbHOCTh WX  M3YYEHHS C  Y4€TOM  MEKIPEIMETHBIX |
BHYTPUMPEAMETHBIX ~ CBSI3€H, JIOTMKHM Y4€OHOTO TIPOIECCa, BO3PACTHBIX
0COOEHHOCTEH 00y4JaroIuXcs.

[Iporpamma o nHpopMaTHUKE OMPENEIET KOJNUIECTBEHHBIC U KAUeCTBEHHBIC
XapaKTePUCTUKU YIeOHOTO MaTepuaa JJisi KaXI0ro ToJla U3YUYEHHUs, B TOM YHCIIe
JUIL COJIEPIKATEIHHOT'0 HAIOJHEHUS Pa3HOTO BUAA KOHTPOJIS (MIPOMEKYTOUHOM
aTrTecTaluu oOy4Jarommxcs, BCEPOCCHUICKMX  MPOBEPOUYHBIX  pabor,
rocyJapCTBEHHON UTOTOBOM artecTanuu). [Iporpamma no napopmaruke sBIsIETCS
OCHOBOHM i COCTaBJICHHS AaBTOPCKHX Y4YEOHBIX MpOrpaMM M Y4eOHHKOB,
MOYPOUYHOTO IJIAHUPOBAHUSI KypCa yUUTEIIEM.

HNudopmarrka B cpenHeM o01ieM 00pa30BaHuU OTPAXKALT:

CYyIIHOCTh HMH(MOPMATUKU KaK HAyYHOW JUCUMUIUIMHBI, H3y4arouien
3aKOHOMEPHOCTH MMPOTEKAHUS U BO3MOKHOCTH aBTOMATU3alMU MHPOPMAITTOHHBIX
IpPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE  00JacTH  MPUMEHEHUs HHPOPMATHKH, MPEKIE  BCErO
MH(POPMALMOHHBIE TEXHOJIOTUH, YIPABIEHUE U COLIMATBHYIO Chepy;

MEXIUCLUUIUIMHAPHBIA  XapakTep MHPOPMAaTUKM U UHPOPMALMOHHOU
JeSITENbHOCTH.

Kypc undopmaruku aisi ypoBHsI CpeiHEro OOIIero oOpa3oBaHus SBISAETCS
3aBEpPIIAIONIMM JTAallOM HEMPEPBIBHOW TOATOTOBKH OOYyYaromuMXxcsi B 00JIACTH
UHPOPMATHKU ¥ MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, OMUPAETCS
Ha cojep)kKaHue Kypca MHGOPMATUKH YPOBHS OCHOBHOT'O 00IIIero 0Opa3oBaHus 1
OTBIT  TMOCTOSIHHOTO  NPHUMEHEHHUs  HUH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH, MaéT TEOPETUYECKOE OCMBICICHUE, WHTEPIpPETAIio U 00001IeHne
ATOTO OTIBITA.



Pe3ynbrarel  yriy0JeHHOro ypOBHS H3Y4eHHs y4yeOHOro mpeaMera
«udpopmartvka» OpPUEHTHPOBAHBI HA TIOJyY€HHE KOMIIETEHTHOCTEH ISt
nocuenyromien mpodecCHoHaIbHOM AesTenbHOCTH. OHU BKIIIOYAIOT B CE0S:

OBJIaJICHUE KJIIOYEBBIMU MOHSATUSMU U 3aKOHOMEPHOCTAMH, PAaClO3HABAHUE
COOTBETCTBYIOIIMX MM  MPU3HAKOB M  B3aMMOCBA3€H, CHOCOOHOCTH
JEMOHCTPUPOBATH PA3TUUHBIC MOIXO/IbI K U3YyUEHHUIO SBJICHUN;

YMEHUE pellaTb TUIIOBbIE MPAKTUYECKUE W TEOPETUYECKUE 3aJauu,
XapakTepHbI€ JJIsl KCTIOIb30BaHUS METOI0B M HHCTPYMEHTAPUS JaHHOTO y4eOHOTO
MpeaIMeTa;

HaJIMYUE TPEACTaBICHUNA O JaHHOM Y4YeOHOM MpEeIMETe KakK LIEJOCTHOM
TEOpUH (COBOKYMHOCTH TEOPHIi), OCHOBHBIX CBS35IX CO CMEKHBIMU O0JACTAMHU
3HaHU.

B pamkax yriayOJ€HHOTO ypOBHSI M3y4eHUs MH(DOPMATUKU 0OECTIeUNBAETCS
LeJICHANPaBJICHHAs TOATOTOBKA OOYYarONMXCcsl K MPOJOJDKEHUIO 00pa3oBaHus B
opranm3aiusix  Nnpo(ecCUOHATBLHOTO  00pa3oBaHUS MO  CHEHHUATBHOCTAM,
HETIOCPEACTBEHHO CBS3aHHBIM C IU(PPOBBIMU TEXHOJOTHUSMH, TaKUM Kak
NpoTpaMMHasi MHXKeHepHsi, nHOopMaImoHHas 0€30MacHOCTh, HHQOPMAITMOHHBIE
CUCTEMBl M TEXHOJOTUH, MOOWIbHBIE CHUCTEMBl U CETH, OOJbIINE JaHHBIE U
MallMHHOE OOy4YeHHe, MPOMBINUICHHBIA WHTEPHET BEIIeH, HWCKYCCTBEHHBIN
MHTEJJIEKT, TEXHOJOTUUM OeCnpoBOJHON CBSA3HM, POOOTOTEXHHMKA, KBAHTOBbHIE
TEXHOJIOTUH, CUCTEMBI PACHpEAeNEHHOTO PEecTpa, TEXHOJIOTUH BUPTYaIbHOU U
JTOTIOJTHEHHOM PEATbHOCTEM.

OcHoBHas 1lenb U3ydeHHs ydeOHoro mnpenmera «HWubopmaruka» Ha
yriayOn€HHOM ypOBHE cpenHero oOmero oOpaszoBaHuss — oOecrneueHue
JaIbHEUIIEr0 pa3BUTHS MHQPOPMAIIMOHHBIX KOMIETEHIMH 00YyYarolerocs, ero
TOTOBHOCTH K KU3HH B YCJIOBHUSAX Pa3BUBAIOIIETOCs HH(GOPMAIMOHHOTO 00IIecTBa
U BO3pacTalollell KOHKYpEHIIMM Ha PBIHKE Tpyaa. B cBA3U ¢ 3TUM u3ydyeHHE
uHpopmatuku B 1011 knaccax 70KHO 00ECTICUHTD:

c(hopMHPOBAHHOCTh MHUPOBO33PEHHUSI, OCHOBAHHOTO Ha MOHUMAHUU POJIH
nHpOpMATUKK, WHPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMEHHOM OOUIECTBE;

c(hopMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMUYECKOT'O MBIILICHUS;

Cc(hOpMUPOBAHHOCTh YMEHHMI pa3anyaTh (AaKTbl U OIICHKHU, CpPaBHUBATH
OIICHOYHBIC BBIBOJIBI, BHJIETh HMX CBSI3b C KPUTEPUSMU OICHUBAHUS U CBA3b
KPUTEPHUEB C ONPEACIIEHHON CUCTEMOM LICHHOCTEH, MMPOBEPSATH HA TOCTOBEPHOCTH U
00001maTe nHGOPMAIIHIO;

C(hOPMUPOBAHHOCTh  MPEACTABICHUH O BIMSHUU HMHPOPMAIMOHHBIX
TEXHOJIOTUHA Ha J>KU3Hb 4YelOBeKa B OOIECTBe, MOHHUMAHUE COLMAIBHOTO,
HKOHOMHYECKOTO0, MOJUTHYECKOTO, KYJIbTYPHOTO, IOPUIUUYECKOTO, MPUPOJTHOTO,



OPrOHOMHUYECKOTO,  MEIUIMHCKOTO U (PU3UOJOTMYECKOT0  KOHTEKCTOB
MH(OPMAITMOHHBIX TEXHOJIOTHIA;

MIPUHSTUE TPABOBBIX U STUYECKUX ACTIEKTOB MHPOPMAIIMOHHBIX TEXHOJIOTHUH,
OCO3HaHHE OTBETCTBEHHOCTH JIFOAEH, BOBJICUEHHBIX B CO3/JaHUE U UCTOJIb30BaHUE
UHGOPMAIIMOHHBIX CUCTEM, pacipoCTpaHeHrne nHhopMaIH;

CO3JaHHe YCJIOBHUM JJIsl pa3BUTHSI HABBIKOB Y4€OHOM, MPOEKTHOM, HAYYHO-
MCCJIEI0BATENLCKOM U TBOPYECKOM NEATENbHOCTH, MOTHUBALMU O0YUYaIOIMXCs K
CaMOpAa3BUTHIO.

B conepxxanun yueoHoro npeamera «MHpopmaTtuka» BBIACIAIOTCS YEThIPE
TEMaTUYECKHUX pPa3iela.

Paznen «llu¢gpoBasi rpaMOTHOCTBY» IIOCBAILIEH BONPOCAM YCTPOWCTBA
KOMIIBIOTEPOB M JPYIMX DJIEMEHTOB LU(POBOrO OKPYKEHHS, BKIIIOUas
KOMIIbIOTEPHBIE CETH, UCII0Ib30BAaHUIO CPEACTB ONEPALIMOHHON CUCTEMBI, padOTE B
cetu HHTEpHET M UCIHONB30BAaHUIO HHTEPHET-CEPBUCOB, HHPOPMAILMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBbI HHGOPMATHKM» BKIIOYAaeT B ce0s
NOHSATUMHBIM anmapar WHPOPMATHUKH, BOMPOCHI KOAMPOBAHUS HHPOPMAIHH,
u3MepeHuss MHPOPMALMOHHOTO O0BEMa JaHHBIX, OCHOBBI aIreOpbl JOTUKU U
KOMIIBIOTEPHOTO MOJIEIIMPOBAHMS.

Paznen «ANropurMbel 4 NpPOrpaMMHPOBAHME)» HAINPABICH HA PAa3BUTHE
AT OPUTMHUYECKOTO MBIIUIEHUS, pa3paboTKy aITOPUTMOB U OLIEHKY UX CJIOKHOCTH,
(dopMupoOBaHUE HABBIKOB peaM3allii MPOTPaMM Ha S3bIKaX MPOTPaMMHUPOBAHUS
BBICOKOT'O YPOBHS.

Paznen «HUHpopMaumoHHBIE TEXHOJOTMHM» TIOCBSIIEH BOMNPOCAM
OpUMEHEHUs HMH(POPMAIIMOHHBIX TEXHOJOTHUN, PEATM30BAHHBIX B MPHUKIATHBIX
IPOrPaMMHBIX MPOJYKTaX U UHTEPHET-CEPBUCAX, B TOM YHCJIE B 3a7]a4aX aHAIHN3a
JQHHBIX, HCMOJL30BaHUIO 0a3 JAaHHBIX U AJIEKTPOHHBIX TAOJUI] JJI pEelIeHUs
NPUKIIAJHBIX 33/1a4.

B npuBeaénnom nanee conepkanuu yueOHoro npeamera «Mubopmarukay
KYPCHBOM  BBIJCJICHBl JOIIOJHHUTEIbHBIE TEMBI, KOTOPbIE HE BXOIAT B
00s13aTeNbHYIO IPOrpaMMy 00yU€HUs, HO MOTYT OBITh MPE/JIOKEHBI 1JIs1 U3y4YEHUs
OTZIE€TbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YyYarOLIMMCHI.

VYriuyOn€HHbI ypOBEHb M3Yy4eHHMs HH(DOPMATUKHA PEKOMEHAYETCS IIs
TEXHOJIOTUYECKOTO  NpOQMiIsA, OpPUEHTUPOBAHHOTO HA  HMHXKEHEPHYIO H
UHPOPMAITMOHHYIO C(depbl AeITeNbHOCTH. YTIyOJNEHHBIH YpOBEHb W3Y4EHHUS
MH(POPMATHKH 00ECTICUUBALT: MOATOTOBKY 00yYaloMXCs, OPUEHTUPOBAHHBIX HA
CHEIMATbHOCTH B 00J7acTH WHGOPMALMOHHBIX TEXHOJOTUI W WH)KEHEPHBIE
CIIELIUATIBHOCTH, y4acTHE B IPOCKTHOM M HCCIEN0BATEIbCKON AEATENBHOCTH,
CBSI3aHHOM C COBpPEMEHHBIMU HANpaBICHUSMU OTpPACId HH(POPMAIIOHHO-



KOMMYHUKAITMOHHBIX TEXHOJIOTHH, TOJATOTOBKY K YUaCTHIO B OJIMMITHAJIAX U CIayue
EnuHOTO rocynapcTBEHHOTO 3K3aMeHa 10 WHPOPMATHKE.

[TocienoBarelbHOCT, M3YYCHHUS TEM B MpeAeniax OJHOTO roja OO0ydeHus
MOXKET OBITh W3MEHEHa 10 YCMOTPEHHIO YUYUTENS IMPHU IOJATOTOBKE pabodyeit
IpOrpamMMbl U IOYPOYHOTO TUIAHUPOBAHUS.

OO61u1ee YuCI0 YacoB, PEKOMEHIOBAHHBIX JIJIS1 U3y4eHUs] HHPOPMATUKU — 272
yaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11 kiacce — 136 gacoB (4 yaca
B HEJICITIO).



COAEPXAHUE OB YYEHUA
10 KJIACC

Mu¢poBast r(paMOTHOCTH

TpeboBanusi TEXHUKM OE30MACHOCTH W TUTHEHBI NpU paboTe cC
KOMIIbIOTEpAMH U IPYTUMH KOMIIOHEHTaMU HU(POBOTO OKPYKEHUS.

[IpunHiunsl paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢on Heiimana. ABTOMATHMYECKOE BBIMOJHEHUE MPOTPAMMBI MPOLIECCOPOM.
OneparuBHasi, NOCTOSIHHAsT U JIOJATOBpeMEHHass maMaTb. OOMEH JaHHBIMHU C
noMo1pI0 MH. KOHTpoJuiepbl BHEMHUX YCTPOUCTB. [IpsIMOM 1OCTYN K aMATH.

OCHOBHBIE  TEHACHUMM  Pa3BUTUS  KOMIBIOTEPHBIX  TEXHOJIOTHUH.
[TapamiensHbIe BbIYMCJICHUS. MHuoromnpoieccopHbie CUCTEMBI.
CynepkomnbroTepbl. PacnipenenéHibie BBIYMCIUTEIbHBIE CUCTEMBI M 00pabOTKa
OosbIIMX JaHHbIX. MoOunbHple LU(POBBIE YCTPOHCTBA M HMX pOJIb B
KOMMYHUKAIUSX. BeTpoennslie KOMIIBIOTEPHI. MUKpOKOHTPOJIIEPHI.
PoGoTu3upoBanHbie IPOU3BOJICTBA.

[IporpamMmMHO€ 06ecTieueHre KOMITBIOTEPOB U KOMIIBIOTEPHBIX cUCTeM. Buib
nmporpaMMHOTO obecrieueHuss M uX HazHaueHne. OCOOEHHOCTH MPOTPaAMMHOTO
obecrnieueHuss MOOWIBHBIX ycTpoucTB. [lapamienbHoe mporpaMMHUpOBaHHE.
CuctemHoe mporpamMmHoe obOectieueHne. OmnepanoHHBIE CHCTEMBI. Y THIIUTHI.
HpaiiBepsl  ycTpoucTB. HWMHCTAISAIMSA ©W  ACHHCTAUBIOUS  MPOTPAMMHOTO
obecrieueHusl.

@aiinoBble cucteMbl. [IpuHIMOBI pa3MelieHus W MUMEHOBaHUA (ailjioB B
nonroBpeMenHoi namsty. [11a6noHb! 11 onrcanus Tpynn ¢ailyios.

[IporpamMHoe o6ecnieuenue. JIureH3upoBaHre IPOTrPaMMHOT0 0OeCTIedeHUs
u uudpoBsix pecypcoB. llpompuerapuoe u cBOOOJHOE NPOTPAMMHOE
obecneuenue. Kommepueckoe 1 HEKOMMEPYECKOE UCTIOb30BAHUE MPOTPAMMHOTO
obecnieueHuss M LUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABJIUBaeMasi
3aKoHo1arenbCTBOM Poccuiickoit denepanyu 3a HEMPABOMEPHOE UCIIOJIb30BAHNE
MpPOTpaMMHOTr0 obecredeHus: U HUuppPOBbIX PECYPCOB.

[IpyHUMITBI TOCTPOEHUS U aNapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
Ceresble nmpoTokoJibl. Cerb MHTEpHET. Anpecanus B cetu MHTepHET. 1IpoTOKOIBI
cteka TCP/IP. Cuctema 1OMEHHBIX UMEH.

Pasznenenue IP-cetm Ha moaceru ¢ momompro macok noaceren. CereBoe
aaMuHUCTpUpOBaHue. [lomydeHue JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hasmuus CB3U C y3JI0M cetu. OmnpezneneHue MapupyTa JIBHKEHUS
IIAKETOB.

Bunet  nedarempHoctd B cetw Wurtepner. CepBuchl  MHTepHera.
['eonndopmanmoHHbBIE CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATTLHOTO BPEMEHH



(Hampumep, JOoKalusg MOOWIBHBIX Tele(OHOB, OIpeAeieHHe 3arpy>KeHHOCTU
ABTOMAarucTpajeH ), HHTEPHET-TOPTOBIISA, OpOHUPOBAaHUE OUIICTOB W T'OCTHUHHIL.

l'ocynapcTBEeHHbBIE AIEKTPOHHBIE CEPBUCHI U yCiayru. ColMalibHbIE CETH —
OopraHu3anus KOJUIEKTUBHOTO B3aMMOJCHCTBUS W OoOMeHa naHHbIMU. CeTeBou
ATUKET: TIpaBWia TMOBEACHUS B KuOeprnpocTpaHcTBe. [Ipobrema moaMHHOCTH
norydeHHoM uHpopmarmu. OTKpbITbIE 00pa3oBaTeIbHbIE PECYPCHI.

TexHOTEHHbIE U 3KOHOMUYECKHE YIPO3bl, CBSI3aHHBIE C MCIOJIb30BAHHEM
MH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJoTUi. OO0I1me mpooieMbl 3alThl
uHpopmarn U uwHbOpMaMOHHOW  Oe3omacHocTH. CpeacTBa  3alUThHI
vH(popMaI B KOMITbIOTEpAX, KOMIIBIOTEPHBIX CETAX U aBTOMATU3UPOBAHHBIX
uHopmarmoHHeix cuctemax. IIpaBoBoe oOecneueHne UHGOPMAIUMOHHOM
0€30MacHOCTH.

[IpenoTBpamieHe  HECAHKIIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOHPUACHIIMAILHOW WH(POpMAIK, XpaHSIIEHCs Ha MepCOHATbHOM KOMIBIOTEPE,
MOOUJIBHBIX yCTpolcTBaX. BpenmoHocHoe mporpaMMHOe 00ecrieueHre U criocoObl
00pbObl C HUM. AHTUBHUPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXUBa
uHpopmarmu. PezepBHoe konmposanue. [laponpHas 3ammTa apxuBa.

udpoBanne panHpix. CUMMETpUYHBIE W HECUMMETPUYHBIC HIHQPHI.
[upper mpoctoit 3amensl. [lmdp Ilesapsa. Hudp Bmwkenepa. Amroputm
mmdpoBanus RSA.

TeopeTnyeckue 0CHOBbI HH(POPMATUKH

Nudopmanms, nanapie 1 3HaHus. MHPpOpMaImoHHbIE IPOIIECCH B IPUPO/IE,
TEXHUKE M OOIECTBE.

HenpepwiBHBIE M NUCKpETHBIC BEIMYMHBI M CUTHAIBI. Heo6xoauMocTh
JTUCKpeTH3auy UHQPOpMaIuK, TpEeTHA3HAYCHHOW ISl XpaHEHUus, Iepefaadyu u
00paboTKH B IIUPPOBBIX CUCTEMAX.

JIBouuHoe KoaupoBaHue. PaBHOMEpHbIE W HEPABHOMEPHBIE KOJBI.
JlexoqupoBaHue COOOIIEHUH, 3aTMCAHHBIX C MOMOIIbI0 HEPAaBHOMEPHBIX KOJOB.
Ycnoue ®ano. I[locTtpoeHne OMHO3HAYHO JECKOJAUPYEMBIX KOJOB C MOMOUIBIO
nepeBa. EnuHuIbl u3Mepenus kojmyectBa nHGopmaru. AndaBUTHBIN MOIX0] K
OIIEHKE KOJInYecTBa MHGOPMAIIUH.

Cucrtembl cuuciienusi. Pa3B€pHyTas 3amuch ILENIbIX U JPOOHBIX YHUCET B
MO3UIIMOHHOW cucTteMe cuuciaeHuss. CBOWCTBA MO3MUMOHHOW 3alUCHA YUCIIA:
KOJIMYECTBO LU(p B 3amuCH, MPU3HAK JEIUMOCTH YUCJA HA OCHOBAHUE CUCTEMBbI
CUMCJIEHUS. AJITOPUTM MEPEBOIA LENOTO YUCTIA U3 P-WUHOM CUCTEMBI CUUCIICHUS B
JIeCATUYHYI0. ANTOPUTM TIEpeBOJla KOHEUYHOUW P-wdHOW Apobu B HECATUUHYIO.
AJTOpUTM mEpEBOJA LEIOTO YMCIAa U3 AECITUYHOW CUCTEMbI CUUCIicHUA B P-
nyHyto. llepeBoag KoHeuHOU necsATUYHOW Jpobu B P-uunyro. J[BowuHas,
BOCHBMEpPHUYHAS U MIECTHAAIATEPUYHAS CUCTEMBI CUMCIICHUS, CBA3b MEX]Yy HUMHU.



ApudmeTnueckue omepanuyd B MO3UIMOHHBIX CHUCTEMaxX CUYHUCICHUA. |poudHas
yYpaBHOBEIIECHHAsI CUCTEMA CUUCIICHUS. [[BONYHO-IECATUYHAS CUCTEMA CUUCTICHMUS.

KoaupoBanne texkctoB. KommpoBka ASCII. OpnoOaiiTHBIE KOIUPOBKH.
Crangapt UNICODE. Konuposka UTF-8. Omnpenenenune uHGOPMAIMOHHOTO
00BbEMaA TEKCTOBBIX COOOIIICHU.

KoaupoBanne wm3o00pakenuit. Ornenka WHOOPMAIMOHHOTO  00BEMA
rpaduyecKuX JaHHBIX MPH 33IaHHBIX PA3pEIICHUN U TITyOMHE KOIMPOBAHUS IIBETA.
IIBeroBbie Monenu. BekropHoe komupoBanue. Gopmarel rpadguueckux (paisos.
Tpéxmepnas rpaduka. OpakranbHas rpadpuka.

Koauposanue 3Byka. OrieHka HHGOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JIAHHBIX
MIPH 33IaHHBIX YaCTOTE JUCKPETU3ALNH U PA3PSATHOCTH KOIUPOBAHUS.

Anreopa noruku. IloHsThe BbICKa3biBaHUs. BbicKazbiBaTellbHBbIE (HOPMBI
(mpeaukatsl). KBaHTOPBHI CYIIECTBOBaHUS U BCEOOITHOCTH.

Jlornueckue omnepamuu. Tadmuibl UICTUHHOCTU. JIOTHMYECKHE BbIpaXKEHUSI.
Jlornueckne ToxkaecTBa. Jloka3arenbCTBO JIOTUYECKHUX TOXKIECTB C IMOMOIIBIO
TabJIMIl UICTUHHOCTHU. JIornyeckue onepaiyu U oneparuy Haj MHOXKECTBAMM.

3akoHBl anreOphl JOTHKH. DKBUBAJICHTHBIC MPEOOPA30BaHMS JIOTHIECKUX
BBIp@XECHUM. JIornueckne ypaBHEHUS U CUCTEMBI YPABHECHUM.

Jlornueckue GyHKIHMHA. 3aBUCUMOCTh KOJIMYECTBA BO3MOJKHBIX JIOTHYECKUX
(GYHKITUH OT KOJMIecTBa apryMeHTOB. [loHBIE CMCTEMBI TOTHYECKUX (DYHKITHH.

Kanonnueckne  Qopmbl  nmormdeckux  BolpaxkeHuil.  CoBepIICHHBIE
JTM3BIOHKTUBHBIC W KOHBIOHKTHUBHBIE HOPMaJbHbIE (POPMBI, aITOPUTMBI HX
MMOCTPOCHMSI TI0 TAaOJIUIIE UCTHHHOCTH.

Jlornueckue »dJeMEHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
Muoropazpsauasid cymmarop. [loctpoeHne cxem Ha JIOTUYECKHMX DJIEMEHTaX IO
3aJ]aHHOMY JIOTHYECKOMY BBIPQKEHUIO. 3alKUCh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOU CXEME.

[IpencTaBneHue MeENbIX 4YMCEN B NaMATH KOMIbiOTEpa. OrpaHMueHHOCTH
JIHAa3oHa 4YHUCEN TMPU OTPAaHWYECHHHM KOJM4YecTBa pazpanoB. llepenonnenue
pa3psiHON ceTku. be33zHakoBbIe U 3HAKOBBIC TaHHBIC. 3HAKOBBIN OUT. [[BOMUHBIM
JOTIOJIHUTEILHBIN KOJT OTPULIATENbHBIX YUCEIL.

[To6uToBbIle JoTHUeckue ormnepanuu. Jlormyeckuit, apudmMmeruyeckui u
nukimyeckuit  capuru. IlludpoBaHne ¢ MOMOIIBI MOOUTOBOW Omepanuu
«uckirovaroiee NIy .

[IpeacraBieHne BENIECTBEHHBIX YMCEN B MaMATH KOMIbIOTEpa. 3Hayvalnas
4acTh W MOPSAJ0K Yucia. Jlmama3oH 3HaYeHU BEIIeCTBEHHBIX yucenl. [Ipobmempl
XpaHEHUsI BEIIECTBEHHBIX YHUCEIN, CBSI3aHHBICE C OTPAHUYECHHEM KOJMYECTBA
paspsaoB. BeimonHeHWE omnepanuid ¢ BEMIECTBEHHBIMU YHUCJIAMH, HAKOILUICHUE
OIMOOK MPHU BHIYUCIICHUSIX.



AJITOPUTMBI H IPOrPAMMHUPOBaHUE

OrmpeneneHre BO3MOXKHBIX PE3YJITATOB paOOThl MPOCTEHIINX aJrOPUTMOB
VIOpaBICHUS] HWCTIOMHUTEISIMU W BBIYMCIUTEIBHBIX aNropuTtMoB. OrmpeseneHue
UCXOJIHBIX JIaHHBIX, TPU KOTOPBIX AITOPUTM MOXKET JaTh TpeOyeMbli pe3yibTar.

Otamnbl pelieHus 3ajad Ha KoMIbiotepe. MHcTpymeHTanbHBIE CpencTBa:
TPAHCJIATOP, OTIAAUUK, NpoduIMpoBIIMK. Komnwisiiusga W HHTEpIpeTanus
nporpamMm. BupTyalibHble MallIMHBI.

WuterpupoBanHas cpeaa paspaboTku. Meroasl OTIAAKUM MPOTPaMM.
Hcnonb3oBanue TpacCUpOBOUHBIX Tabmui. OtnagounHslii BbiBOA. llomarosoe
BBINIOJIHEHUE TIporpaMMbl. Touku ocTaHoBa. [I[pocMOTp 3HauUeHU NEPEMEHHBIX.

SA3pik mporpammupoBanus (Python, Java, C++, C#). Tunsl paHHbIX:
LEIIOYUCIICHHbIE, BEUIECTBEHHbIE, CHUMBOJIbHBIE, JIOTHYECKUE. BeTBieHus.
Crnoxnsle ycnmoBusa. Huknasl ¢ ycioBueM. [ukibl 1Mo mepeMEHHOM.
B3aumo3aMeHsieMOCTh  pa3M4HBIX BHUJOB ULUKIOB. VHBapuaHt 1mukIia.
CocTaBiieHue LUKIa C UCIOJIb30BAaHUEM 3apaHee OINPENENEHHOTO WHBApUAHTA
[UKJIA.

JIoKyMeHTUpOBaHuE MpOTpamMM. Hcnonp3oBanue KOMMEHTApHEB.
[loaroToBKa onMcaHus MPOTPaMMBI U HHCTPYKIIUH JIJIST TTOJTb30BaTEIIS.

AnropuTMbl 00pabOTKH HATypalTbHBIX YHCEN, 3alMCAaHHBIX B MO3UITMOHHBIX
CHCTEMax CYHCJICHWs: pa30HWeHUEe 3aluCH 4YWCjia Ha OTACNbHbIE LHU(PHI,
HAaXOXJCHHE CYMMbl W TIPOM3BENCHUA [HMPp, HAXOXKIECHUE MaKCUMATbHOM
(MMHUMAJILHO) UDPHI.

HaxosxneHnue Bcex MpOCTHIX YMCEN B 3alaHHOM AuanazoHe. [IpeacrtaBnenue
qyucia B BUAE HA00pa mpOCThIX COMHOXKHUTENCH. AITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

OO0paboTka TaHHBIX, XpaHImxcs B (painax. TexkcToBbIe M ABOWMYHBIC (DAIIBI.
QaiinoBbie mepeMeHHbIe ((ailioBbie ykazaTenu). UteHue u3 Qaitia. 3anuch B
daitn.

Pa30uenue 3amaun Ha moa3agaqu. [loanporpammel (mporieAypbl U PyHKIHN).
Pexypcus. PekypcuBHble 00BeKThl ((Pppakranbl). PekypcuBHbIE NpOLEAYpPHI U
¢yuakumu. Mcnonb30BaHue cTeKa Il OpraHU3aluu PEKypCUBHBIX BBI30BOB.

Hcnonb3oBaHue CTaHAAPTHOW OMOIMOTEKH sI3bIKa HPOTPAMMUPOBAHUS.
[loaxmouenne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHHUX  IPOU3BOJUTEIEH.
Mo 1ynbHbBIN TPUHIUI TOCTPOEHUS IPOTPaMM.

Yucnennele MeToAbl. TOYHOE M NPUONMKEHHOE PpELICHUS 3aJaui.
YucrieHHbIE METOJIBI PEIICHUS] YPABHEHUI: METO NIepe0opa, METO 1 MOJIOBUHHOTO
nenenus. [IpuOimkEHHOE BBIYMCIICHHE IJIMH KPHUBBIX. BhIYMCIEHHE IUIOIIAAEH
¢uryp ¢ MOMOIIBIO YHCJIEHHBIX METOJO0B (METOJ MPAMOYTOJLHUKOB, METOJ



tpaneruii). Ilonck wmakcmmyma (MuUHMMYMa) (YHKIAA OJHOW TEPEMEHHOM
METO/IOM TIOJIOBUHHOTO JICJICHHUSI.

OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHBIE (QYHKIIMM  S3BIKA
MIPOrpaMMHPOBAHUS 11T 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00padOTKH
CUMBOJIBHBIX CTPOK: TOJCYET KOJUYECTBA TOSBJIICHUH CHMBOJIA B CTpPOKE,
pa3OueHne CTPOKH Ha CJIOBA MO MPOOCIBLHBIM CHMBOJIaM, TMOWCK MOJCTPOKH
BHYTPU JAaHHOW CTPOKHM, 3aM€HAa HAWJECHHOW IMOJCTPOKM HA APYIYKO CTPOKY.
I'enepammsi Bcex CJIOB B HEKOTOPOM alipaBUTE, YIOBJICTBOPSIONIMX 3a/IaHHBIM
orpannyeHusiM. [IpeoOpa3oBaHue ynciaa B CAMBOJIbHYIO CTPOKY U 0OpaTHO.

MaccuBbl ¥ TOCJIEIOBATEILHOCTH 4YHCENl. BbruucieHue o0000mEHHBIX
XapaKTEPUCTHUK DJIEMEHTOB MAaCcCHUBA WM YUCIIOBOU MOCJIEI0BATETLHOCTH (CYMMBI,
POU3BEICHUS, CPEIHET0 apu(PMETUIECKOr0, MUHUMAIBHOTO U MAaKCHUMAJIbLHOTO
AJIEMEHTOB, KOJMYECTBA DJIEMEHTOB, YJOBJIETBOPSAIONUMX 33JaHHOMY YCJIOBHIO).
JIvHEWHBIN NOUCK 33JJAaHHOTO 3HAYEHUSI B MaCCUBE.

CopTupoBKa 0ITHOMEpHOTO MaccuBa. [IpocTbie METOIbI COPTUPOBKU (METOJT
My3bIpbKa, METOJ BbIOOpa, COPTUpPOBKA BcTaBKamH). COpPTHPOBKA CIHSHHUEM.
beictpas coptupoBka maccuBa (amroput™m QuickSort). J[BOoMYHBINM MOUCK B
OTCOPTUPOBAHHOM MAaCCHBE.

JIBymepHBIE MacCuBBI (MaTpHIlbl). AJITOPUTMBI OOpaOOTKH JABYMEPHBIX
MAaCCHBOB: 3aI10JIHEHUE IBYMEPHOTO YHCJIOBOTO MAaCCUBA 10 3a/IaHHBIM IIpaBUJIaM,
MOWCK 3JIEMEHTA B IBYMEPHOM MacCHBE, BRIYMCIEHUE MAKCUMyMa (MUHUMYMA) U
CYMMBI DJJIEMEHTOB JBYMEPHOI'O MAacCHBA, TEPECTAHOBKAa CTPOK U CTOJIOIIOB
JBYMEPHOTO MacCHBa.

NudpopMauoHHbIe TEXHOJIOTIUU

TekcToBbIil TIponieccop. PemaktupoBanme u ¢opmarupoBanue. [Iposepka
opdorpadbuu u rpammaTtukd. CpencTBa MOUCKA U aBTO3aMEHBI B TEKCTOBOM
npoueccope. Hcnomp3oBanue  ctuneil. CTpyKTYpUpPOBAaHHBIE  TEKCTOBBIE
nokymeHtbl. CHoOCkH, ornaBieHue. KosuektuBHas padboTa ¢ JOKYMEHTAMHU.
HNucTpyMeHTHI perieH3upoBaHus B TEKCTOBBIX Mpoiieccopax. OOIauHbIe CEPBUCHI.
JlenoBast mepenucka. Pedepar. IlpaBuna nutupoBaHUST HUCTOYHHUKOB W
odopmieHuss 6ubmorpapuueckux ccbuiok. OdopmieHHue CIUCKa JIUTEPaTypHhl.
3HAaKOMCTBO C KOMIBIOTEPHOW BEPCTKOW TEKCTA. TeXHUYECKUE CPEACTBA BBOJA
TekcTa. CHenuaau3upoBaHHBIE CPEJCTBA PEAAKTUPOBAHUS MaTEMAaTUYECKUX
TEKCTOB.

Ananmu3 nanHbiX. OCHOBHBIE 33/lauM aHAIM3a JIAHHBIX: TPOTHO3UPOBAHUE,
KIaccuuKanys, KIacTepu3alvs, aHaIM3 OTKIOHEeHHH. [locriemoBaTeIbHOCTH
peIIeHus 3a/1ay aHaIM3a JaHHBIX: COOp MEPBUUYHBIX JAHHBIX, OUUCTKA M OIICHKA
KadecTBa JaHHBIX, BHIOOP W/WIIM MOCTPOCHUE MOJIETH, TpeoOpa3oBaHne TaHHBIX,
BU3yaJIM3allvsl JaHHBIX, MHTEpHpeTalus pe3yapTatoB. [IporpamMmMHubie cpeacTBa U



HMHTEPHET-CEPBUCHI 111 00paOOTKHU U MPEACTABICHUS TaHHBIX. bosbine qaHHbIe.
Mammnaaoe oby4yenue. IHTeneKTyanbHbIN aHaIu3 JaHHBIX.

AHanmu3 JaHHBIX C TOMOIUIBIO DJIEKTPOHHBIX TaOiull. BhruucieHne cymmsl,
cpeaHero apupmMeTHIecKoTro, HauOOJIBIIEro (HAMMEHBIIIET0) 3HAYEHHSI AUara3oHa.
Beruucnenve kosdduimenta xoppemsiuud JIByX psaoB AaHHbIX. [locTpoeHue
CTOJIOYAThIX, JIMHEHMYaThIX W KpPYroBeIX aAuarpamm. lloctpoenue rpadukos
¢yukumii. [Togbop MmHUYM TpeHa, peleHne 3a1a4 NpOrHO3UPOBaHMUS.

YucneHHoe pelleHHe YpaBHEHMH C IOMOIIBIO Moja0opa mnapaMmerpa.
OnrtruMu3anys Kak NOMCK HAWITYYILIEro PEelIeHHs B 33JaHHbIX yciaoBusaX. LleneBas
¢yHkums, orpaHuueHus. JlokanbHble UM TJIOOANBHBIA MUHUMYMBI LEIEBOM
¢yHkumu. Pemienue 3a1a4 ONTUMU3AIMK C TOMOIIBIO 3JIEKTPOHHBIX TAOJIHIL.

11 KJJACC

TeopeTnyeckue 0CHOBBI HHPOPMATHKH

Teopernyeckre MOAXOABI K OIIGHKE KOJIWYECTBA HH(POpMAIMU. 3aKOH
annutuBHOCTH MHPOpMarmu. Gopmyna Xaptmu. MHbopmalms U BEpOSITHOCTS.
®opmyna lllenHoHa.

Anroput™mel ckatusi gaHHbIX. AmroputM RLE. Amroputm Xaddmana.
Anroput™ LZW. AJTOpuTMBI CXKaTUsl JaHHBIX C MOTEPSIMHU. YMEHBIICHUE
rIyOuHBI KoaupoBanus nBeta. OCHOBHBIC HaeH amroputMoB cxatus JPEG, MP3.

CxopocTh miepenauyd [JaHHBIX. 3aBUCMMOCTh BpPEMEHU IMepefayud oOT
nHpopMarmMoHHOTO 00BbEMA MTAHHBIX M XapaKTEPUCTHK KaHaa CBs3W. [IpuauHbI
BO3HMKHOBEHMS OIMMOOK TIpM Tiepemade JaHHbIX. KOJIpI, IO3BOJIIOIIHE
0oOHapy>KUBaTh W WCIPABJIATh OIMMOKH, BO3HHUKAIOIIME MPH Tepeaade JaHHBIX.
Paccrosaue Xammunra. KogupoBanue ¢ moBropenuem 6utoB. Kol XoMMuHra.

Cuctempl. KoMIIOHEHTHI cHUCTEMBI M UX B3auMojaencTBue. CHCTEMHBIN
addexT. Ynpapnenue kak nHGOPMAIMOHHBIN nporiecc. OOpaTHas CBs3b.

Mogaenun u monemupoBanue. Llens MonenmupoBanusa. COOTBETCTBUE MO
MOJIETTUPYEMOMY OOBEKTY WM MPOIECCY, e MoJeaupoBanusi. Gopmanmzanus
MIPUKJIAIHBIX 3a71a4.

[IpencrtaBnenue pe3yabTaTOB MOJIETUPOBAHUS B BHJIE, YIOOHOM JJist
BOCTIPUATUS YesIOBEKOM. [ paduueckoe rnpeacTaBiieHre JaHHbIX (CXeMbl, TAOJIUIIbI,
rpagukn).

I'padsr. OcHoBHBIE NOHATHS. Buasl rpados. Onucanue rpag)oB ¢ NOMOILBIO
MaTpUll CMEXKHOCTH, BECOBBIX MAaTpHll, CIUCKOB CMEKHOCTH. Pelenue
AMMOPUTMUYECKUX 3a7a4, CBSI3aHHBIX C aHam3oM TpadoB (moCTpoeHHE
ONTUMAJILHOTO TYTH MEXIy BepmmHaMu rpada, OIpeaeicHre KOJIUYecTBa
Pa3IMUYHBIX MyTEHd MEXIy BEpPUIMHAMH OPUEHTUPOBAHHOIO AlMKIMYECKOTO

rpada).



JlepeBbsi. bunaprnoe nmepeBo. [lepeBbs momncka. CocoObl 00Xo0ma aepesa.
[IpencraBnenune apupmMeTHUECKUX BbIpaXKEHUH B BHUIE AepeBa. JMCKpeTHbIe UTPhI
JIBYX HTPOKOB ¢ moJiHOM nHopmanueit. [locTpoenne nepera nepedopa BApUaHTOB,
ONMCAHUE CTPATeTUX UTPHI B TAOTMYHOU Popme. BBIUTpHINIHbIE U IPOUTPHIIIHBIE
NO3ULMHU. BEIUTPBINIHBIE CTPATErUU.

CpencTBa HCKYCCTBEHHOT'O MHTEIEKTa. CepBUCH MAIMHHOTO NEPEBOAA U
pacno3HaBaHusl YCTHOM peun. KorHuTuBHbIE cepBUCHL. MneHTuduKanus u mouck
M300paXeHWi,  paclio3HABaHWE  JIMII. CamooOyyarommecsi  CHUCTEMBI.
NcKycCTBEHHBI MHTEIIEKT B KOMIBIOTEPHBIX Urpax. Vcmonb3oBaHne MeTO0B
MCKYCCTBEHHOTO MHTEIUIEKTa B 00yuarmmx cucreMax. Mcnosib3oBaHnue METO0B
MCKYCCTBEHHOTO MHTEIJIEKTa B poboToTexHuke. MIHTepHeT Bemen. lepcnekTuBbl
Pa3BHUTHS KOMIIBIOTEPHBIX UHTEIUIEKTYAIbHBIX CUCTEM. HelipoHHBIE CETH.

AJTOPUTMBI U NPOrPAMMHUPOBAHUE

Qopmaym3anss  NOHATUS — anroputMa.  Mammba  TeropuHra  Kax
YHUBEpCaIbHas MOJAeNb BeruuciaeHui. Tesuc Yépua—Trropunra.

OneHka CIOXXKHOCTH BhIuMclieHUNA. Bpemst paboTel 1 00bEM UCIIONB3yeMOM
naMmsTH, MX 3aBUCUMOCTh OT pa3Mepa MCXOAHbIX JaHHbBIX. OleHka
ACUMIITOTUYECKON CJIOKHOCTH aITOPUTMOB. AJITOPUTMBI MOJMHOMUAILHOU
ciaoxHocTH. [lepebopHbie amroputmbl. [lpuMepsl pa3aMYHBIX aITOPUTMOB
peLIeHUs] OJTHOM 3a/1a4l, KOTOPBIE UMEIOT PA3IMYHYIO CJIOKHOCTb.

[louck mpocThIX YHCEN B 3aJaHHOM JUana3oOHE C MOMOULIbIO aIrOpuTMa
«peuero IpaTocheHar.

MHoropaspsaHbie Leble YUCa, 3aa41 JIMHHOW apu(METHKH.

CrnoBapu (accolMaTUBHBIE MAacCHUBBI, OTOOpaxkeHHs). XOUI-TaOJIHIIBI.
[locTpoenue andaBUTHO-4aCTOTHOTO CJOBAps JAJIA 3aJJaHHOTO TEKCTA.

Crexku. AHanM3 MPaBUIHLHOCTH CKOOOYHOTO BhIpaKeHUs. BoluncieHue
apU(PMETUYECKOTO BBIPAXKEHUS, 3aIMCAHHOTO B MOCTPUKCHOU hopMe.

Ouepenu. Mcnosib30BaHUE OYEpEH 111 BDEMEHHOTO XPAHEHUS JaHHBIX.

AnroputMmbl Ha rpadax. IlocTpoeHre MUHUMAILHOTO OCTOBHOIO JepeBa
B3BEILLIEHHOI'O0 CBSI3HOI'O HEOPUEHTUPOBAHHOTO Tpada. KomuuecTBO pa3iavuHbIX
MmyTel MEXIy BEpIIMHAMU OPUEHTUPOBAHHOTO AlMKIMYECKOTO rpada. AIropurm
JIeHKCTpHI.

JepeBbs. Peanmu3anus nepesa ¢ HOMOUIBIO CCHUIOYHBIX CTPYKTYp. J{BondHBIE
(bunaphbie) nepeBbs. llocTpoeHue nepeBa sl 3aJaHHOTO apU(PMETUYECKOTO
BbIpakeHus. PekypcuBHbIe alropuTMbl 00x01a AepeBa. Mcnonb3oBaHue CTEKa U
odepenu st 00xoja aepena.

JluHamMpuyeckoe NIPOrpaMMHUpPOBAHME KakK METOJ pEIICHUS 331ad  C
COXpPAHEHUEM NPOMEKYTOUHBIX PE3YyIbTATOB. 3a7auM, PEIIAEMbIe C MMOMOLIBIO



IUHAMUYECKOTO0 MPOTPaMMUPOBAHUA: BBIYUCIEHUE PEKYPCUBHBIX (YHKLUH,
MOACYET KOJIMYECTBA BAPUAHTOB, 33/1a41 ONTUMHU3ALINH.

[Tonsitue 06 0OBHEKTHO-OPUEHTUPOBAHHOM MPOrpaMMupoBaHuu. OOBEKTHI U
kiaccel. CBoMcTBa U METOABI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAJIM3.
Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPHUEHTUPOBAHHOTO IOJXOJA.
WNukancynsuus, Hacle10BaHue, MOIUMOP PU3M.

Cpenbr ObicTpoit pa3paboTku mnporpamm. I[IpoexktupoBanue uHTEpdeiica
nosib3oBarens. lcnosib30oBaHHE TOTOBBIX — YHNPAaBISIEMBIX 3JEMEHTOB IS
nocTpoeHus uuTepdeiica.

O630p  sa3bikOB  mporpamMmupoBanus. [loHstne o  mapaaurmax
IpOTpaMMHUPOBaAHUSL.

NudopmanmoHHbIE TEXHOJIOTHMH

OTtanbl  KOMIIBIOTEPHO-MATEMAaTUYECKOTO0  MOJIEIMPOBAHUSA: IOCTaHOBKA
3amayd, pa3paboTka MOJENM, TECTUPOBAHWE MOJEIH, KOMIIbIOTEPHBIM
AKCIEPUMEHT, aHAJIU3 PE3YIbTATOB MOJIEIUPOBAHHUS.

Juckperusanys MpU MaTeMaTHYECKOM MOJEIUPOBAHUM HENPEPBIBHBIX
nporeccoB. MojenupoBaHue ABWXKEHUS. MojaenupoBaHue OUOJOTHUYECKUX
cucteM. MaremaTtudyeckue  MOJEIM B 3KOHOMHKE.  BblumciurenbHble
AKCIEPUMEHTBI C MOJAEIISIMH.

O6paboTka pe3yiabTaTOB 3KCIEpUMEHTa. MeTon HauMEHBIIMX KBaJApPAaToOB.
OneHka 4YHCJIOBBIX MapaMETPOB MOJAEIUPYEMbIX OOBEKTOB U MPOLECCOB.
BoccTanoBieHre 3aBUCUMOCTEN MO PE3YyJIbTaTaM SKCIEPUMEHTA.

Beposatnoctueie  Moxemn.  Meroast  Monrte-Kapno.  MmuranmonHoe
mojenupoBanue. CUCTEMBI MacCOBOTO OOCITyKUBAHHUS.

Tabnuunple (penAnuoHHBIE) 0a3bl JMaHHBIX. Tabimila — MpeacTaBiIeHUE
cBeneHni 00 oaHOTHIHBIX 00BekTax. Iloie, 3amuchk. Kmrou tabaunpl. Pabota ¢
roToBoil 0a30il NaHHBIX. 3amnosiHeHue O0a3bl naHHbIX. llouck, copTHUpoBKa H
¢uibTpanus 1aHHBIX. 3apOChl HA BHIOOPKY JaHHBIX. 3alpOChl C MapamMeTpamu.
Breruucnsiembie 11oJis B 3anpocax.

Muorortabimunbie 0a3bl JAaHHbIX. TuUIbl CBA3EeH Mexay TaOJIuIamH.
Buemnnii kimod. LenmocTHOCT 6a3bl JaHHBIX. 3aPOCHl K MHOTOTAaOIMYHBIM O0a3am
JQHHBIX.

WNureprer-nipunoxenus. [IoHATHE O CEpBEPHON M KIMEHTCKOW YacTIX CauTa.
TexHonorus: «KIMEHT — cepBep», €€ JOCTOMHCTBA U HeAOCTAaTKU. OCHOBBI A3bIKA
HTML wu xackamnbix Tabmui ctwied (CSS). Cuenapuu Ha sa3bike JavaScript.
®opMbl Ha BEO-CTPaHULIE.

Pa3menieHnue BeO-caiiToB. Ycilyra XOCTUHIa. 3arpy3ka (paiaoB Ha CailT.

BBoa m3o0pakeHMiA ¢ MCTIOIB30BAaHUEM Pa3IMIHBIX MU(PPOBBIX YCTPOMCTB
(uudpoBBIX (QoToaNmapaTroB U MUKPOCKOIOB, BHIEOKaMep, CKaHEPOB U JIPYTUX



yctpoiictB). ['padmueckuii penakrop. Pazpemenue. Kagpuporanue. VcripaBnenue
nepcnektuBbl. ['mctorpamma. Koppekuus ypOBHEM, KOPpPEKUMs LBETA.
OOecrBeunBaHWe IIBETHBIX H300paxeHui. Perymmw. Pabota ¢ obOmacTsamu.
OUIbTPHI.

Mmuorocnoiiasie uzoOpaxenus. TekcToBble ciou. Macka ciosi. Kanaiel.
Coxpanenue BoiienieHHOM 00acTu. [loaroToBKa WILTIOCTpalMid JJ1s1 BEO-CauTOB.
AHUMUPOBAHHBIE U300PAKEHUS.

Bekropnas rpaduka. IlpumutuBbel. M3MeHeHHe TOpsAKa 3IIEMEHTOB.
BreipaBauBanue, pacnpenenenue. ' pynmuposka. Kpusble. @opmarsl BEKTOPHBIX
pucyHKoB. Mcnonb30BaHue KOHTYpOB. Bekropuzaliusi pacTpOBBIX H300pasKeHUIA.

[IpyHUMIIBI  TIOCTPOEHUS W PENAKTUPOBAHUS TPEXMEPHBIX MOJEIEH.
Cerounsle mopzenmu. Marepuansl. MoaemupoBaHHEe HCTOYHHUKOB OCBEILECHUS.
Kamepwl. ApautuBHbie TexHonoruu (3D-mpunrtepsl). [loHsiTue 0 BUpTyallbHOU
PEaNbHOCTH U JIOTIOJIHEHHOU PEaTbHOCTH.



IUTAHUPYEMBIE  PE3VJIBTATBI OCBOEHUMA IIPOT'PAMMEBI 11O
MH®OPMATHKE (YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O
OBILLEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yAbTaThl OTPAKAIOT TOTOBHOCTh U  CIOCOOHOCTH
00y4Yaroumxcss PYKOBOJCTBOBATbCA C(HOPMUPOBAHHON BHYTPEHHEH MO3UIIMEN
JUYHOCTH, CUCTEMON LIEHHOCTHBIX OpHEHTALM, MO3UTUBHBIX BHYTPEHHHUX
yOeXACHU, COOTBETCTBYIOIIMX TPAJULUMOHHBIM LEHHOCTSIM POCCUHUCKOTO
00111eCTBa, PAaCIIMPEHUE KUZHEHHOI'O OMbITA U ONbITA IEATEIbHOCTH B MPOLIECCE
peam3alMi  CpelcTBaMU  y4ye€OHOTO MpeIMeTa OCHOBHBIX HalpaBJICHU
BOCIHTATENILHOMN JESATEIILHOCTH.

B pesynbrare wusyueHus UHGPOPMATHKH HA YpPOBHE CPEAHEro OOLIEro
oOpazoBanus y oOydatouierocsi OyayT copMUpOBaHbI CIECAYIOUME JTMUHOCTHBIE
pe3yAbTaThI:

1) rpamaIaHCKOro BOCIIMTAHUSA:

OCO3HAaHHME CBOWX KOHCTUTYIIMOHHBIX TIPaB W OOS3aHHOCTEH, YBaKCHHE
3aKOHA W TPaBOMOPSIKA,  COONIOJEHHE  OCHOBOTIOJIATAIOIIMX  HOPM
nH(pOpMAITMOHHOTO TIpaBa U MHPOpMAITMOHHON 0€30TIaCHOCTH;

FOTOBHOCTh NPOTUBOCTOSITh HUAEOJOTUH HKCTPEMHU3MA, HAIMOHAIM3MA,
KceHOPOoOUM, AUCKPUMHHALMK 1O COLUATbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAIIMOHAJILHBIM MPU3HAKaM B BUPTYAIbHOM MPOCTPAHCTBE;

2) IATPHOTHYECKOT0 BOCIIMTAHMS:

LIEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HaCJIeAuI0, JOCTHKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJOTHIX, TOHUMaHUE 3HaUeHUsI THPOPMATUKH KaK HayKd
B KU3HH COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS:

c(hopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3TUUECKOTO MOBEACHMUS;

CIIOCOOHOCTh OLEHUBATh CHUTYallMI0 W NMPUHUMATh OCO3HAHHBIE PELICHUs,
OPHUEHTUPYSICh HAa MOPaAIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJIE B
ceru MurepHer;

4) 3¢TeTHY€CKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHHE K MHUpPY, BKIIOYAs OJCTETUKY HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCIIPUHUMATh Pa3JIMUHbIE BHJIBI HMCKYCCTBA, B TOM YHUCJE
OCHOBAHHOT'0 Ha MCIOJIb30BaHUN UH(POPMAIIMOHHBIX TEXHOJIOTUl;

5) puznyecKoro BOCIUTAHUS:

copMUPOBAHHOCTh  3J0POBOTO W  0O€30MacHOTO oOpaza  JKW3HH,
OTBETCTBEHHOTO OTHOUIEHHUS K CBOEMY 3J0pPOBbIO, B TOM YHUCIE 3a CUET



coOJroieHns TpeOoBaHMi O€30TacHON IKCIUTyaTallud CPEACTB HHPOPMAITMOHHBIX
1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

6) Tpy10BOTr0 BOCTIUTAHUS:

FOTOBHOCTh K AKTUBHOW JEATEIIbHOCTU TEXHOJIOTUYECKOW Y COLMAIbHOU
HaANpPaBJICHHOCTH, CITIOCOOHOCTh WHUIIMUPOBATh, IITAHUPOBATh U CAMOCTOSTEIHHO
BBITIOJIHATh TAKYIO JICSITEIILHOCTH;

uHTepec K cdepam npodecCUOHATBHON J1eATEeIbHOCTH, CBSI3aHHBIM C
nH(pOpMaTUKON, MPOTrpaMMHUPOBAHHEM M HWHOOPMAIMOHHBIMU TEXHOJOTHUSIMH,
OCHOBAHHBIMU Ha JOCTWIXKEHUSX HAyKd HUHPOPMATUKH U HAYUHO-TEXHHUUYECKOTO
nporpecca, yMEHHE COBEplLIaTh OCO3HAHHBIM BbIOOP Oyayuiel mpodeccuu u
pean30BbIBATH COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWIO M CaMOOOpA30BAHMIO Ha
MPOTSKEHUU BCEU JKU3HMU;

7) 3KOJIOTHYECKOr0 BOCIIUTAHUSA:

OCO3HaHUE TJ00AIBHOTO XapaKTepa KOJOTMUECKUX MPOOJEeM M MyTell ux
peueHus, B TOM 4YHMCJI€ C€ Y4E€TOM BO3MOXKHOCTEH HH(POpMAIIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOT'0 MO3HAHUSA:

c(hopMHPOBAHHOCTH MHMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, JOCTHKEHHUAM HAyYHO-TEXHUYECKOTO IMporpecca H
0011IeCTBEHHO M MPAKTHUKH, 32 CYET MOHUMAHUS PO MH(OOPMAITMOHHBIX PECYPCOB,
MH()OPMAITMOHHBIX TPOIECCOB M HH(POPMAIMOHHBIX TEXHOJOTHH B YCIOBHSIX
uudpoBoii TpaHchopMaluu MHOTHX C(ep KU3HH COBPEMEHHOTO OOIIECTBA,

OCO3HaHWE IEHHOCTH HAy4YHOUM IEATeIHbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MIPOEKTHYIO Y UCCJIEIOBATENLCKYIO NeATeIbHOCTh HHANBUIYAIBHO U B TPYIIIE.

B mporecce mocTuxkeHUs: TUYHOCTHBIX PE3YJILTATOB OCBOCHUS MPOTPaMMBbI
mo wuHpOpMaTHKEe Yy OOYyYalomuXCs COBEPIICHCTBYETCS 3MOIMOHATLHBIN
WHTEJUIEKT, MPEeANnoJararonmii ¢(hopMHUpOBaHHOCTD:

CaMOpPETYJIMPOBaHMs, BKIIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEACHUE, CIIOCOOHOCTh aJanNTHUPOBATHCS K
AMOIUOHATILHBIM U3MEHEHUSM U MIPOSBIISITE THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMK, BKIIIOYAIONICH CTPEMIJICHUE K JOCTHKEHUIO LIEIH U
ycrexy, ONTHMM3M, WHUIIUATUBHOCTh, YMEHUE JEHUCTBOBAaTh, MCXOJSI U3 CBOUX
BO3MOYKHOCTEH;

AMIIATUH, BKJIIOYAIOIIEH C1TIOCOOHOCTh MOHUMATh SMOIIMOHAILHOE COCTOSIHUE
IPYTUX, YIYUTBIBaTh €ro MPH OCYIIECTBICHUH KOMMYHHKAIIMH, CIIOCOOHOCTH K
COUYYBCTBHIO U COIEPEKUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKJIIOUAIOIIMX CIIOCOOHOCTh BHICTPAUBATh O THOILIEHHUS
C IPYTUMHU JIOABMH, 3a00TUTHCS, IPOSBIATh HHTEPEC U pa3peniatb KOHQIUKTHI.



METAIIPEAMETHBIE PE3YJIBTATBI

B pesynprare wm3ydeHus wHGOPMATHKH Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBanusg y oOydaronierocss OyayT cOpMHUPOBaHBI MeETaNpEeIMETHBIC
pe3yibTaThl, OTPAKEHHBIC B YHUBEPCAIbHBIX YUCOHBIX JIEHCTBUAX, a UMEHHO —
MO3HABATENbHBIC YHUBEPCAIbHBIC y4eOHbIE JIEUCTBHUS, KOMMYHUKATHBHBIC
YHHUBEpCATbHbIE y4E€OHbIE IEHCTBUS, PETrYISTHBHBIC YHUBEpCAJIbHBIC y4eOHBIC
JIENCTBYSA, COBMECTHAS JIEATEIbHOCTD.

Ilo3naBaTe/ibHBbIE YHMBepPCaJibHbIe Y4eOHbIE 1eCTBUSA

1) 6a30BbIe JJOrn4YecKmne JeCTBUS:

CaMOCTOATENbHO  (OPMyJIIMpPOBaTH M aKTyalU3UpoOBaTb  MpoOsEMYy,
paccMarpuBarh €€ BCECTOPOHHE;

YCTAHABIMBAaTh CYILIECTBEHHBIM NMPU3HAK WM OCHOBAHUS [JIsI CpaBHEHMS,
KJI1accuukanuu 1 0000IeHus;

ONpENEsTh LENU JEATEIbHOCTH, 3aaBaTh IapaMeTpbl U KPUTEPUU HX
TOCTUKECHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U IPOTUBOPEUUS B pACCMATPUBAEMBIX SIBJICHUSAX;

pa3zpabarbIBaTh IUIAH pEIICHHUS MPOOJIEMBbl ¢ YU4ETOM aHAM3a MMEIOLINXCS
MaTepHUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B 1EATENBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCJEICTBUI AESITEIbHOCTH;

KOOPJIWHUPOBATh U  BBIMOJHATH pabOTy B YCJIOBHUSX PEATbHOTO,
BUPTYaTbHOTO U KOMOMHUPOBAHHOTO B3aUMOACHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIICHUE TPU PEIICHUN KU3HEHHBIX MPOOJIeM.

2) 0a30BbIe MCCIeI0BaTEIbCKUE 1EHCTBUA:

BJIaJI€Th HAaBbIKaMU Y4eOHO-UCCIIE0BATENHCKON U TPOEKTHOM 1eATEIbHOCTH,
HaBbIKaMU  pa3pelieHuss mnpooJsieM, CINOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IOMCKY METO0B PELICHHUS MPAKTUYECKUX 337a4, IPUMEHEHUIO
Pa3JIMYHBIX METO/I0B O3HAHNUS,

OCYILECTBJISITh PA3JM4YHbIE BHUAbI JEATEIBHOCTU IO TMOJYYEHUIO HOBOTO
3HaHMSI, €r0 WHTEPNpETaIK, MPEeoOpPa3OBaHUI0 M MPUMEHEHUIO B Pa3IMYHbBIX
y4€OHBIX CHUTyallUsX, B TOM YHUCJE MPU CO3JaHUU YYEOHBIX U COLMAIbHBIX
IPOEKTOB;

(opMupOBaTh HAYYHBIN THUIl MBILUICHUS, BJIaJI€Th HAYYHON TEPMHHOJIOTHEH,
KJIFOUEBBIMU TOHATUSIMU U METOIAMU;

CTaBUTh M (GOPMYIUMpOBaTh COOCTBEHHbIE 3aJaul B 0O0pa3zoBaTelbHOMN
NEATEIIbHOCTH U JKU3HEHHBIX CUTYaLUsIX;



BBISIBJIATh TMPUYUHHO-CIICICTBEHHBIE CBSI3M M aKTyaJlM3UpPOBaTh 3a/ady,
BBIJIBUTaTh THUIOTE3y €€ pEIICHHS, HaXOJUTh apTyMEHTHI JUIA JIOKa3aTelbCTBa
CBOMX YTBEP KJICHHIA, 3a1aBaTh apaMeTPhl M KPUTCPHUHN PEIICHUS;

AaHAJTM3UPOBATh IIOJYYCHHBIC B XOJE pCIICHHS 33Ja4d PE3YJIbTaThl,
KPUTUICCKU OIICHUBATH UX JIOCTOBEPHOCTD, MPOTHO3MPOBATh H3MEHEHUE B HOBBIX
YCIIOBHSX;

JaBaTh OIICHKY HOBBIM CHUTYAIlHsIM, OIICHHBATh PHOOPETEHHBIN OIIBIT,

OCYIIECTBIATH 1EJICHANIPABICHHBIA MMOUCK TIEpEHOCa CPENCTB U CIIOCOOOB
JIEUCTBYS B IPO(ECCUOHATBHYIO CPENY;

yMETh IEPEHOCUTh 3HAHUS B IMO3HABATEIbHYIO W IMPAKTHYECKYIO OO0JacTH
KU3HEICATEIILHOCTH;

yMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIE UCH, Tpe/JiaraTh OpUrHHAILHBIE TIOJAXOAbI U PEIICHNUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOIYCKAIOIINE AIbTePHATUBHBIC PEIICHUS.

3) padorta c undopmanueii:

BJIaJICTh HAaBbIKaMU MOJy4eHUs] HH(OOPMAIUU U3 HICTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOATEIbHO  OCYIIECTBIATh  IOWCK, aHAIM3, CHCTEMATHU3alMi0 U
UHTEPIIPETAINIO HHPOPMAIIMKA PA3IMIHBIX BUIOB ¥ (OPM TPEICTABICHHUS;

co3daBaTh TEKCThl B pa3NUYHBIX ¢dopmaTax C y4E€TOM Ha3HAYCHUS
nHQOopMarM W IICIGBOM  ayINTOPHH, BBIOMpas ONTUMAIbHYIO (Gopmy
MIPEACTABJICHUS U BU3yaIU3allUN;

OIICHMBATh JIOCTOBEPHOCTbH, JISTHTUMHOCTHh MH(pOpPMAIHH, ¢€ COOTBETCTBHE
IIPABOBBIM U MOPAIbHO-3THUYECKUM HOPMaM;

UCIIOJb30BaTh  CPEACTBA HWH(POPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PENICHUHA KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPTaHU3AIIMOHHBIX
3a1a4 C coOmmoaeHueM TpeOOBaHWN DSPTrOHOMHUKH, TEXHUKH OE€30TacHOCTH,
TUTHEHBI, PECypCcOCOEPEeKEHUs, TMPaBOBBIX M OTUYCCKUX HOPM, HOPM
nH(OPMAIIMOHHOM 6€30MaCHOCTH;

BJIQJICTh ~ HaBBIKAMH  pacliO3HaBaHUS W 3alUThl  WHGOpPMAIUH,
MH(OPMAIMOHHOM 0€30MaCHOCTH JTUYHOCTH.

KomMMyHuKkaTHBHBIE YHUBeEpPCAJIbHbIE YyueOHbIE 1eiCTBUSA

1) oOmenue:

OCYIIECTBJIATh KOMMYHHMKAIIUU BO BCEX C(epax >KU3HH;

pacno3HaBaThb HeBepOallbHbIE CpPEACTBAa OOIICHMS, MOHUMAaTb 3HAUYCHHE
COIMATBbHBIX 3HAKOB, PACTO3HaBaTh MPEANOCHUIKH KOH(IMKTHBIX CHUTyallMid U
CMSTYATh KOH(IUKTHI;

BJIAJIETh  Pa3IUYHBIMHU  crocobamMu  OOIIEHUST W B3aUMOJCHCTBUA,
apTYMEHTUPOBAHHO BECTU JUAIOT, yMETh CMATYaTh KOH(MIMKTHBIC CUTYaINH;



Pa3BEPHYTO M JOTMYHO M3JIAararb CBOKO TOYKY 3PEHUS C MCIOJIb30BAHUEM
SA3BIKOBBIX CPEACTB.

2) coBMeCTHAasl 1eATEJTbHOCTD:

MMIOHUMATh W KCHOJIb30BaTh MPEUMYLIECTBA KOMaHIHON W MHIWBUAYAIbHOU
paboThI;

BBIOUpAaTh TEMAaTUKy M METOJIbl COBMECTHBIX NEUCTBUM C Y4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEN KAKIOTO YJIEHA KOJUIEKTUBA;

IPUHAMATh LM COBMECTHOW JIESITEIIbHOCTH, OPraHu30BbIBaTb U
KOOPJAMHUPOBATh JIEUCTBUA MO UX JOCTHKEHUIO: COCTABILATH IUIAH JIEMCTBHM,
pacrpenensiTh pojid ¢ y4€TOM MHEHHM y4YaCTHHUKOB, OOCYXJaTb pe3ybTaThl
COBMECTHOM pabOTHI;

OLICHMBATh KA4E€CTBO CBOETO BKJIAJa M KaXIOI0 yYACTHUKA KOMAaHIbl B
001 pe3ynbTar no pa3padOTAHHBIM KPUTEPUSIM;

Ipe[yIaraTb HOBBIE TNPOEKTHI, OLEHUBATh HUAEH C IMO3WLAA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPAaTETMUYECKOE IOBEACHUE B PAa3IUYHBIX
CUTYaIUSX, IPOSBIATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIe YHHBEpPCAJIbHBbIE Y4eOHbIe 1eiiCTBUSA

1) camoopranusaums:

CAMOCTOSITENBHO OCYIIECTBIATH MMO3HABATEIbHYIO JEATENBHOCTD, BBISIBISTD
MpOOJIeMBbI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIC 3371a41 B 00pa30BaTEILHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOATEIbHO COCTaBIISITh IUIAH pEIIeHUS MNpoOJeMbl €  YYETOM
UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEATIOYTCHHI;

JlaBaTh OLICHKY HOBBIM CHUTYallUsM;

pacumMpATh paMKH Y4€OHOTO TIpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHH;

JieNaTh OCO3HAHHBIN BHIOOD, apTyMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pEILCHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

crnoco0cTBOBaTh (POPMHUPOBAHUIO U TPOSBJICHUIO IIUPOKON SPYIUIIMHU B
pa3HbIX 00JIACTAX 3HAHWM, MOCTOSHHO TMOBBIIATH CBOW 00pa3oBaTElIbHBIN U
KyJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLICHKY HOBBIM CUTYallMsiIM, BHOCUTh KOPPEKTHUBBI B JIEITEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEISAM;

BJIaJeTh HABbIKAMW  TIO3HABATEIbHOW  peduiekcMu Kak  OCO3HaHUsA
COBEPIIAEMBIX JEUCTBHUM W MBICIHUTEILHBIX MPOLECCOB, MX pPE3YIbTATOB H



OCHOBAHMM, UCIOJIb30BaTh MPUEMBI PEPIIEKCUU AJI OLEHKU CUTYallMH, BbIOOpa
BEPHOT'O PEIICHUS;

OLIEHUBATH PUCKH U CBOEBPEMEHHO MTPUHUMATH PEIICHUS 110 UX CHIXKEHHUIO;

MIPUHAMATh MOTHUBBI W apTyMEHThl JPYTHMX MpPU AaHAJIU3€ PE3yJbTaTOB
NEATENbHOCTH.

3) npuHATHSA ceO U IPYyTrux:

MPUHUMATh Ce0sl, MOHUMAsi CBOM HEJIOCTATKU U JOCTOUHCTBA;

MIPUHAMATh MOTHUBBI W apTyMEHThl JPYTUX MpPU AHAIU3E PE3YyJbTAaTOB
NEeATENbHOCTH;

MpU3HaBaTh CBOE MPaBO U MPaBO APYrUX Ha OLIMOKY;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3ULUHU APYTOTO YEIOBEKa.

INPEJIMETHBIE PE3YJbTATbBI

B mporecce m3zyuenusi kypca uHpopmaruku yriryOnéHHOTo ypoBHS 6 10
Knacce oOydalommMucs OyAayT JOCTHUTHYTHI — CJCAYIONIME TPEIMETHBIC
pe3ybTaThI:

BJIaJICHUE TIPEICTABICHUSIMUA O POJM WHGOPMAIMM U CBSI3aHHBIX C HEH
MPOIIECCOB B MPHUPOJEC, TEXHUKE MU OOIIECTBE, MOHATUSIMU «HH(DOpMALIU,
«MHGOPMAIIMOHHBIA  TPOIECC»,  «CUCTEMA», «KOMIOHEHTHI  CHCTEMBI»,
«CHCTEMHBIHN 3P heKT», «MHPOPMAITMOHHAS CUCTEMa», K CUCTEMA YIIPABICHUS;

BIIJICHWE METOJaMH TouCKa HHpopmammu B cetu HHTepHeT, yMmeHue
KPUTHYIECKH OIICHUBATh MH(OPMAITUIO, ITOJTYICHHYIO U3 CeTH MHTepHeT;

YMEHHE XapaKTepH30BaTh OOJIBIIME JaHHBIC, IPHUBOJHUTH IPHUMEPHI
UCTOYHUKOB HMX TIOJIyUCHHWS W HANpaBJICHHUS HCIIOJb30BaHMS, YMCHHE
KJIaccU(UIIMPOBaTh OCHOBHBIC 3aJadd aHAM3a JaHHBIX (IMPOTHO3HMPOBAHHE,
Ki1accudukanms, KJIacTepu3aIus, aHaJN3 OTKJIOHECHUH), OHUMATh
MIOCJIeIOBATEILHOCTH PEIICHHS 3a/1a9 aHAIN3a JIAHHBIX: COOp MEPBUUYHBIX JIAHHBIX,
OYUCTKAa W OIICHKAa KaueCcTBa JIAHHBIX, BBIOOP W/WIM TOCTPOCHUE MOJIEIH,
nmpeoOpa3oBaHre JaHHBIX, BU3YAIM3allHs JAaHHBIX, HHTEPTIPETAIUs PE3yIbTaTOB;

MMOHUMAHUE OCHOBHBIX IPHUHIIMIIOB YCTPOWCTBA W (YHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAITMOHAPHBIX U MOOUIILHBIX KOMITHIOTEPOB, TCHICHITUN pa3BUTHS
KOMITbIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HaBbIKaMU pPa0OTHI C OMEPAIMOHHBIMH CHCTEMAaMH, OCHOBHBIMH
BUJaMH TPOTPAMMHOTO OOeCIeYeHUs JJIsI peIIeHHs Yy4eOHBIX 3ajad IIo
BBIOpAaHHOU CHEMAIN3aI1H;

HAJIMYHUE MPECTABICHUA O KOMIBIOTEPHBIX CETSIX i UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITUIIAX OPTaHU3AIMU U (YHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX
cereir, 00 oOmMX MNpPUHIMIAX Pa3pabOTKU U (PYHKIMOHUPOBAHUS HHTEPHET-
P WIOKEHU;



MMOHUMaHWE Yrpo3 HWHPOPMAIMOHHOW O€30MacCHOCTH, HCIIOJb30BAHHE
METOJIOB W CPEICTB TPOTHUBOJCHUCTBUS O3TUM YIrpo3aMm, COOJIIOJICHHE Mep
0€30TmacHOCTH, MPEI0 TBPAIIAIOIINX HE3aKOHHOE PaCIIPOCTPaHEHUE TIEPCOHATBHBIX
JaHHBIX, COOJTI0IeHNE TpeOOBAHN TEXHUKN 0€30TTAaCHOCTH ¥l TUTHEHBI TIPU padoTe
C KOMITLIOTEpaMH U IPYTUMHU KOMITIOHEHTaMHU [IU(PPOBOTO OKPYKSHHSI, TOHUMaHHE
NPABOBBIX OCHOB HCITOJIb30BaHMUS KOMITBIOTEPHBIX MpOrpamMM, 0a3 JaHHBIX U
paboTsl B cetn MIHTEpHET;

MOHUMAHUE OCHOBHBIX NPHUHIMIIOB JHUCKPETH3AIlMM Pa3JIMIHBIX BHJIOB
uHQOpMAIUK, YMEHHE OMNpeAeiiaTh HWHPOPMAIMOHHBIA O0BEM TEKCTOBBIX,
rpaguUecKuX W 3BYKOBBIX JAHHBIX MPHU 33JaHHBIX TMapaMeTpax JUCKpPETHU3aIlHH,
YMEHHE OMNpEeNeNsiTh CPEAHIO CKOPOCTh TMepeaadyd JIaHHbIX, OIICHUBATH
U3MCHECHHWE BPEMEHHM IMepelauyd TpU W3MEHEHWH HH(OPMAIMOHHOTO 00BbEMa
JaHHBIX ¥ XapaKTEePUCTHK KaHAJIa CBSI3H,

YMEHHE MCTI0JIb30BaTh MIPHU PEIICHNH 3a7a4 CBOMCTBA MO3UIIMOHHON 3aMiCH
JUCeI, AITOPUTMA MIOCTPOCHHUS 3aITUCH YUCJIa B TO3UITMOHHOM CUCTEME CUMCIICHUS
C 3aJlaHHBIM OCHOBAaHUEM U MOCTPOCHUS YHUCJIA TI0 CTPOKE, COMEPIKAIICH 3alucCh
ATOTO 4YHWCJia B TO3MIIMOHHOW CHCTEME CUMCIICHUS C 3aJaHHBIM OCHOBAHHEM,
YMEHHE BBITIOJHATh apu(METHUECKHUE OTepalid B TO3UIMOHHBIX CHCTEMax
CUHUCIICHHUS;

YMEHHE BBHITIOJHATH MPEOOPa30BaHMsI JIOTHUECKUX BBIPAKECHUN, UCTIONB3YS
3aKOHBI aIreOpbl JIOTHMKH, YMEHHE CTPOUTHh JIOTHUECKOE BBIPAKEHHE B
JTU3BbIOHKTUBHOW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hopMax 10 3aJlaHHOM TaOJIHIIe
WCTHHHOCTH, MCCJIENOBaTh 00JacTh MCTHHHOCTH BBICKA3BbIBAHUS, COJIEPIKAIICTO
IIEpEMEHHBIC, PEIIaTh HECIOXKHBIC JOTHYSCKIE YPAaBHCHHS M CUCTEMBI YPaBHEHHIA,

MOHUMaHUEe Oa30BbIX AIMTOPUTMOB OOPAOOTKM YHUCIOBOW M TEKCTOBOM
uHGopMaIK (3auch YHUCET B MO3UITMOHHOW CHUCTEME CUMCIICHHS, HAXOX/ICHHE
BCEX MPOCTHIX YMCEJI B 33JITAaHHOM JIMarna3oHe, 00pad0TKa MHOTOPA3PSAHBIX HETbIX
JHUCeJI, aHAJIM3 CUMBOJIBHBIX CTPOK U IPYTHX), AITOPUTMOB TIOMCKA U COPTUPOBKH,
YMEHHE OMNpPENENATh CJIOKHOCTh H3Y4aeMbIX B Kypce 0a30BBIX aJTOPUTMOB
(CyMMUpOBaHHE DJIEMEHTOB MacCHBa, COPTUPOBKAa MaccuBa, IMepeOOpHbIe
ITOPUTMBI, TBOWYHBIN MMOWCK) U MPUBOJUTH MMPUMEPHI HECKOJIBKUX aITOPUTMOB
pPa3HOM CII0OKHOCTHU JIJISl PEIICHUs] OJTHOM 3a7a4u;

BJIaJICHUE YHHUBEPCATHHBIM SI3bIKOM MPOTPaMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpencrtaBieHusiMM O O0a30BBIX THMNAX JaHHBIX U
CTPYKTypax JaHHBIX, YyMEHHE WCIOJb30BaTh OCHOBHBIC  YIPAaBJISIONIHEC
KOHCTPYKIIUH, YMEHHE OCYIIECTBIATh aHAIN3 MPEJIOKEHHOW MPOrpaMMBI:
OTIpENeTISITh PE3yJAbTAThl paOOTHI MPOTPAMMBI MPHU 33JJaHHBIX UCXOIHBIX JIAHHBIX,
OTIPENeTsITh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOYKHO TOJIyd€HHE YKa3aHHBIX



Pe3yJIbTaToOB, BBIABIATH JIaHHbIE, KOTOPbIE MOTYT MPUBECTU K olMOKe B paboTe
poTpaMMBbl, POPMYIMPOBATH MPEI0KEHHS 0 YIYUIICHHIO MPOTrPaMMHOTO KOJIa;

YMEHHE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
J€MOHCTpPAIMOHHbBIE MaTePHUAIIbI C UCIIOJIb30BaHUEM BO3MOKHOCTEH COBPEMEHHBIX
OPOTPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE MCTI0JIb30BaTh AJIEKTPOHHBIE TAOIUIIBI I aHAIM34a, MPEICTABICHUS
U 00pabOTKM  JTaHHBIX  (BKJIOYAsh  BBIYMCJICHHE CYMMBI,  CPEIHETO
apuPMETUYECKOTO, HauOONBIIEr0 M HAUMEHBIIEr0 3HAUYEHWH, peIlIeHHe
ypaBHEHUH, BHIOOpP ONTUMAJIBHOTO pEIIEHUs, NOoA00p JUHUM TPEHIA, PEIICHUE
3a/1a4 IPOTHO3UPOBAHUSA).

B mpouecce uzyuenuss kypca uHpopMatuku yriryOn€HHOro ypoBHs 6 11
Knacce oOydarommMmucs OyAyT JOCTUTHYTBl — CJEAYIOIIME MPEIMETHBIE
pe3yAbTaThI:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJbI, JAOMYCKAlOIIMe OJHO3HAYHOE
JIEeKOJUpPOBaHUE CcOO0OIIeHUH (MpeduKCHbIE KOAbI), UCIOJIb30BATh MPOCTEUIINE
KOJbI, KOTOpBIE MO3BOJISIIOT 0OHAPYKMUBATh M UCTIPABIISTH OIIMOKY MPHU Mepeaade
JIAHHBIX, CTPOUTH KOJ, 00ECMEUHBAIOIINI HAUMEHBIIYI0O BO3MOXKHYIO CPEIHION0
JUIMHY COOOIIEHHsS MPU HM3BECTHOM YaCTOTE CUMBOJIOB, MOSICHATH HMPUHLMIIBI
paboThl MPOCTHIX AITOPUTMOB CXKATUS TaHHBIX;

YMEHHUE pelaTh aroOpUTMUYECKUE 3aJaul, CBS3aHHbIE C aHAIM30M Ipados
(3a1a4u  TOCTPOEHHUS ONTUMAJbHOTO IyTH MEXAY BepUIMHaMH rpada,
ONpEeNeNieHUss  KOJWYECTBA  PA3IMYHBIX  MyTed  MEXKIYy  BEpIIMHAMU
OPHUEHTHPOBAHHOTO AIMKJINYECKOTO Tpada), yMEHHE UCIIOIb30BaTh JE€PEBbS MPU
aHaM3€ W TOCTPOCHMU KOJOB M JJIA TPEACTaBICHHUS apUPMETHUECKUX
BBIPQKEHUH, PU PEIICHUH 3a/1a4 TIOMCKa U COPTUPOBKH, YMEHHE CTPOUTH JIEPEBO
UTPHI TI0 33JJaHHOMY aJITOPUTMY, pa3padaTbiBaTh U 00OCHOBBIBATh BHIUTPHILIHYIO
CTPaTEruIo UrPHI;

yMEHUE pa3padarTbiBaTh W PEATU30BBIBaTb B BHUJAE MNporpamm 0a30BbIe
ATOPUTMbI, YMEHUE UCIOJb30BaTh B MpPOrpaMMax JIaHHbIE pa3jMYHbIX THUIIOB C
y4€TOM OTPAHMYEHUI Ha AUANa30H MX BO3MOXKHBIX 3HAYEHHM, MPUMEHATh NPHU
pELIEHNY 3a/1a4 CTPYKTYPbI JaHHBIX (CIIUCKH, CJIOBAPH, CTEKU, OUEPEHU, JE€PEBBS),
UCIIOJb30BaTh 0a30BbI€ OMNEpalMd CO CTPYKTypaMu JaHHBIX, NPUMEHAThH
CTaHJapTHbIE U COOCTBEHHBIE MOAIPOTPAMMBI JJ1s1 00paOOTKH YHUCIOBBIX TAHHBIX
U CHMBOJIbHBIX CTPOK, MCIIOJIb30BaTh NpHU pazpabOTKe NporpaMMm OUOIMOTEKU
HOANPOrpaMM, 3HaThb (PYHKIMOHAIBHBIE BO3MOXXHOCTH HWHCTPYMEHTAIbHBIX
CPENCTB cpelibl pa3padoTKU, yMEHHE UCTIOIB30BaTh CPEACTBA OTIAIKU IPOTPaMM B
cpeae NporpaMMUPOBAHUS, YMEHUE TOKYMEHTHPOBATh NPOTPaMMBI;

yMEHHUE CO3/1aBaTh BEO-CTPaHHULIBI;



BJIQJICHWE OCHOBHBIMU CBEICHUAMH O 0a3ax [aHHBIX, HX CTPYKTYpE,
cpencTBax co3daHuss W PaboOThl C HUMH, YMEHHE HCIIOJb30BaTh TaOJIMYHBIC
(pensioHHBIE) 6236l TAHHBIX (COCTABJIATH 3aMPOCHI B 0a3aX JaHHBIX, BBITIOJHATH
COPTUPOBKY W TOUCK 3alucel B 0a3e JIaHHBIX, HAMMOJIHIATH pa3paboTaHHYIO 0a3y
JAHHBIX) U CIIPABOYHBIC CHCTEMBI;

YMEHHE MCII0JIb30BaTh KOMIILIOTEPHO-MAaTEMaTHIeCKUE MOJICIIH JIJIST aHAIM3a
00BEKTOB W TMPOIECCOB: (POPpMYyTUPOBATH II€]Ib MOJCIMPOBAHUS, BBITIOIHITH
aHaJIM3 pe3yJbTAaTOB, IIOJYYCHHBIX B XOJE MOJCIUPOBAHUS, OIICHUBATH
COOTBETCTBHE MOJICIH MOJICIUPYEMOMY OOBEKTY WJIHM IMPOIECCY, MPEACTABISATh
pPe3yIbTaThl MOJACITUPOBAHUS B HATJISTHOM BUJIC,

YMEHHE OpPraHU30BBIBaTh JIMIHOEC WH(POPMAIIMOHHOE TPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PAa3JIMYHBIX CPEACTB MHU(PPOBBIX TEXHOJIOTHH, MOHUMAaHHE
BO3MOXHOCTEH IU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, ITM(PPOBBIX
00pa3oBaTebHBIX CEPBUCOB;

MOHUMAaHNE OCHOBHBIX MPUHITUIIOB pa0OThI, BO3MOKHOCTEH U OTrpaHUYCHUS
NPUMEHEHUS TEXHOJOTUH MCKYCCTBEHHOTO HMHTEJUICKTA B Pa3IMYHBIX 00JACTSIX,
HAJIMYUE TIPEACTABJICHUN O Kpyre pelaeMbIX 3aad MAaIlMHHOTO OO0ydeHus
(pacmo3HaBaHus, K1acCUPUKAIMU U TPOTHO3UPOBAHNS ) HATMYHE MPECTABICHUN
00  wWcmosb30BaHMM  WHOOPMAIMOHHBIX  TEXHOJOTHA B Pa3JIMYHBIX
npodeccroHaTbHBIX chepax.
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INPOBEPAEMBIE HA EI'D ITO HTHPOPMATHUKE TPEBOBAHUA K
PE3VJIbTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJBLHON
IMNPOI'PAMMBI CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeboOBaHUsI

IIpoBepsiemble TpeOGOBaHNUSA K IPeIMETHBIM Pe3y/ibTaTaM OCBOCHUSI
OCHOBHO# 00pa30BaTeJJIbHOM NMPOrpaMMbl CpeHero o01ero
o0pa3oBaHusi

1.

3name (nonumams)

1.1

[loHnMaHue OCHOBHBIX NPUHILMIIOB YCTPOWCTBA M (DYyHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIlMOHAPHBIX U MOOMJIBHBIX KOMITBIOTEPOB; TECHICHIUI
Pa3sBUTHUSL KOMITBIOTEPHBIX TEXHOJOTWM; BJaJCHHE HaBBIKAMU PAOOTHI C
ONEPAllUOHHBIMU CHCTEMaMHU M OCHOBHBIMM BHJIAMU IIPOIPaMMHOIO
obecrieyeHHst sl peIleHHUs y4yeOHbIX 3a7ad 1O  BBIOpaHHOM

Cricorua3alunu

1.2

Hanmmume mnpexacraBineHuidi o 0a30BBIX MPUHIIMIAX OpPTaHU3AlHU |

(yHKUIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH

1.3

IlonnmManue OCHOBHBIX NpUHOUIIOB AUCKPETHU3AllMU Pa3/IMYHbIX BUA0B

uHpopMaIuu

1.4

[lonnmanue 0a30BBIX AITOPUTMOB OOpPaOOTKM YHCIOBOW M TEKCTOBOM
nH(opMaruu (3amMCh YHCEN B TO3MLIHMOHHON CHCTEME CUHCICHHS,
JETMMOCTh IIEeJIBIX YHCel; HaXOXKJICHHE BCEX MPOCTHIX YHCEN B 3alaHHOM
aMana3zoHe; 00paboTKa MHOTOPA3pSIAHBIX — LENbIX YHCEN; aHalIu3

CUMBOJIBHBIX CTPOK U JPYIHUX), AJITOPUTMOB IIOUCKA U COPTUPOBKU

1.5

3HaHue (QyHKIHUOHAJIbHBIE BO3MOXXKHOCTH HHCTPYMEHTAJIBHBIX CPE/ICTB

Cpelbl pa3paboTKu

1.6

BnageHue OCHOBHBIMH CBEICHUSMH O Oazax AaHHBIX, HUX CTPYKTYpC,

CpCACTBAX CO3MAaHUA U pa60TBI C HUMH

1.7

[lornmaHue BO3MOKHOCTEW M OTPAHUYEHUN TEXHOJIOTUM UCKYCCTBEHHOTO
MHTEIJICKTa B pA3IMYHBIX OOJIACTSX; HAJM4YME TIPEICTaBICHUH 00
WCIOJIb30BaHUM  WH(POPMALMOHHBIX  TEXHOJOTHH B Pa3IMYHBIX

npodeccHoHaNbHBIX cdepax

1.8

Brnanenue TteopeTuyeckuM anmapaTroM, IO3BOJSIOUM OCYILIECTBISATh
MpeACTaBlIeHNE 3aJJaHHOTO HATypaJbHOTO YHMCIA B Pa3IMYHBIX CHCTEMax
CUHCIICHUS; BBINOJHATH MPEeoOpa30BaHUs JIOTHYECKUX BBIPAKCHUH,
WCIIONB3YSl 3aKOHBI alreOpbl JIOTMKU; OMPEAesITh KpaT4allMid MyTh BO
B3BEUICHHOM Tpaje ¥ KOJIMYECTBO MyTel MexXIy BepUMHaMU

OpPUEHTHPOBAHHOTO AlIMKINYECKOTO Tpada




Ymvemo

2.1

YMeHue HCHob30BaTh KOMIBIOTEPHO-MATEMaTUYECKUE MOJEIH IS
aHanmm3a OOBEKTOB U IMPOLECCOB: (OPMYTUPOBATH II€]Ib MOJACITUPOBAHMUS,
BBINOJHATh AQHAIM3 PE3yIbTAaTOB, MOJIYYEHHBIX B XOJ€ MOJEIMPOBAHUS,
OLICHUBATh AJICKBAaTHOCTh MOJEIU MOCITHPYEMOMY OOBEKTY WIH

MPOLIECCY; MPEACTABIIATH PE3YJAbTATHl MOJCIUPOBAHUS B HAMVIATHOM BUJIE

2.2

YMeHne KIacCH(UIIMPOBATh OCHOBHBIC 3a/laud aHaAJM3a JaHHBIX
(mporHO3WpOBaHUE, KaccuuKarus, KacTepu3arus, aHau3
OTKIOHEHWH ); TTIOHMMATh MOCIIEI0BATEIFHOCTh PEUICHHS 3a7a4 aHaJIn3a
JaHHBIX: COOp MEPBUYHBIX TAHHBIX, OYNCTKA U OI[CHKA KauecTBa JaHHBIX,
BBIOOD W (WJIM) TIOCTPOCHUE MOJENH, IpeoOpa3oBaHuEe JTaHHBIX,

BHU3yaIU3allus JaHHBIX, HHTEPIIpETaIus pe3yabTaToB

2.3

YMeHue onpenenstb HHPOPMALMOHHBIM 00bEM TEKCTOBBIX, IpaduuecKux
U 3BYKOBBIX JAHHBIX IPU 3aJlaHHBIX TapaMeTpax JUCKPETU3alNH. Y MEHHE
ONPENENATh CPEOHIOI CKOPOCTh Iepelaud  JaHHBIX, OLICHUBATh
W3MEHEHUE BPEMEHM TIepefadd NpU H3MEHEHHH HH(POPMALMOHHOTO

00BEMA JaHHBIX U XdapPAKTCPUCTUK KaHaJia CBA3H

24

YMeHue CTpouTh KOJ, 00eCHeYMBAIONMHI HAaWMEHBILIYI0 BO3MOXHYIO

CPEIHIOI0 JUTHHY COOOIICHUS TTPH U3BECTHON YaCTOTE CHMBOJIOB

2.5

VYMeHne HCcHoab30BaTh Inpu pCIICHUU 3aJaq CBOMCTBA HOBHHHOHHOﬁ
3allUCH YHUCCJI, AJITOPUTMbI ITOCTPOCHHSA 3allMCHU YHUCJIa B HOBHHHOHHOﬁ
CUCTCMC CUHUCIICHHSA C 3aJaHHBIM OCHOBAHHMCM H ITOCTPOCHHA YMUCIIA I10
CTPOKEC, coz[epn(ameﬁ 3alluCh OTOIO0 YHCIa B HOSHHHOHHOﬁ CHUCTCMC
CUHUCIICHUA C 3aJaHHBIM OCHOBAHHECM, YMCHHUC BBITIIOJIHATD

apI/I(bMeTI/I‘IeCKI/Ie ornepanr B MO3UIHMOHHBIX CUCTEMAX CUUCIICHU A

2.6

YMeHHe CTpOMTH JIOTMUYECKOE€ BBIPAKEHHE B JAW3BIOHKTUBHOH U
KOHBIOHKTUBHOH  HOpPMalbHBIX (opMax 1O 3aJaHHOW  Talnuie
UCTUHHOCTH; HCCIeNOBaTh OOJIACTh HMCTUHHOCTH  BBICKA3bIBaHMS,

COACPIKAIICTO MEPEMCHHBIC; PCIIATh HCCIIOKHBIC JIOTUUCCKUC YPABHCHU A

2.7

YMeHne pemaTh aNrOPUTMHYECKHE 3a/aud, CBS3aHHBIE C aHAIU30M
rpadoB (3ama4u MOCTPOCHUS ONTHMAIBHOTO TYTH MEXKIY BEPIIMHAMH
rpada, OMpEIeIICHUS KOJIMYECTBA PA3IMUHBIX IYTEH MEXIy BEpIIMHAMHU

OPUEHTHPOBAHHOTO AIIMKINYECKOTO Tpaga)

2.8

YMeHue UCIOIb30BaTh AEPEBhS IPU aHAIM3€ U MTOCTPOECHUU KOAOB M JUIS
IpPEJCTaBlIeHUsl apu(METHUYECKHUX BBIPAKEHUN, NIpPHU PpEIICHUM 33/a4
MIOMCKa U COPTUPOBKU; YMEHHE CTPOUTH AEPEBO MIPHI MO 3aJaHHOMY

IrOpUTMY; pa3zpabaThiBaTh U OOOCHOBBIBATH BBIMTPHIIIHYIO CTPATETHIO

UTPBI




2.9

YMeHue aHamu3upoOBaTh AITOPUTMBI C HCIOJIB30BAaHUEM  TaOIHIL
TPacCUPOBKU; OMPENENATh 0e3 MCIOIb30BaHUS KOMITBIOTEpPA PE3yIbTaThl
BBINOJIHEHUS HECJIOKHBIX MPOrpaMM, BKIIOYAIONIMX LIHUKIIbI, BETBICHUS U

moAnporpaMmal, IIpy 3aJaHHBIX HCXOJHBIX TaHHBIX

2.10

YMmeHue OMMpCACIIATh  CJIIOKHOCTH  HM3Y4aC€MbIX B KYypCC 0a30BBIX
AJITOPUTMOB (CYMMI/IpOBaHI/IC 9JICMCHTOB MAaCCHUB4, COPTUPOBKA MacCCHUBa,
nepe6opHLIe AJITOPUTMBI, JBOUYHBIN HOI/ICK) U TPpHUBOJUTL IMPHUMCPLI

HCCKOJIBKUX aJITOPUTMOB pa3H0171 CJIOKHOCTU IJId PCHICHU A OJHOH 3ama4n

2.11

Brajenue yHMBEpCATbHBIM  SI3bIKOM POTPAMMHPOBAHHUSI  BBICOKOTO
ypoBHs (Ilackams, Python, Java, C++, C#), npeacraBienusivu o 6a30BBIX
TUNAX JIaHHBIX U CTPYKTYpax IAHHBIX; YMEHHE UCIIOIB30BaTh OCHOBHbBIC
VOPaBISIONE ~ KOHCTPYKIIMHM,  YMEHHE  OCYIICCTBJSTH  aHAJIM3
NOPEVIOKCHHON ~ MPOrpaMMbl:  ONPEHCSITh  pe3ydabTaTbl  pabOThI
MPOTrpaMMBbI NP 33JaHHBIX UCXOAHBIX JAHHBIX; OMPEACNIATh, MPU KAKKX
UCXO/HBIX JIAHHBIX BO3MOXKHO TMOJYYCHHE YKA3aHHBIX pPE3YJIbTaToB;
BBISIBJISTh JAaHHBIE, KOTOpPBIE MOTYT TPUBECTH K OIMOKE B paboTe
nporpammbl;  (GOPMYJIHpPOBATh  TPEAIOKEHUsS 1O  YIy4IICHHIO

IIPOrPaMMHOTIO KOJa

2.12

YMeHHne peann3oBBIBATH Ha BBIOPAaHHOM ISl W3YYCHHUS  SI3BIKE
nporpammupoBanusi Beicokoro ypoBHs (Ilackanb, Python, Java, C++, C#)
TUTIOBBIC AJITOPUTMBI OOPAOOTKH YK CEN, Y CIOBBIX MOCIEIOBATEILHOCTEH
M MacCHBOB: TIPEICTaBICHHE 4YHCIa B BHIC HaboOpa IPOCTHIX
COMHOXKHMTEJICH; HaX0XKJICHHE MaKCUMaJbHON (MUHUMAIBHOW) IHQPHI
HaTYpaJIbHOTO YHMCJIA, 3a[IUCAaHHOTO B CHCTEME CUMCIICHUS C OCHOBAHUEM,
He mpeBpmaommMM 10; BBUKCICHHE OOOOUIEHHBIX XapaKTEPUCTHK
AJIEMEHTOB MacCMBa WJIM YHCIOBOW IOCIEIOBATEIFHOCTH (CYMMBI,
MPOW3BENECHUSI  CPEOHET0  apu(PMETHYECKOTO, MHHHUMAIBHOTO U
MaKCHMAJIBHOTO 3JIEMEHTOB, KOJMYECTBA JIEMEHTOB, YIOBIJIETBOPSIOIIX
3aJJaHHOMY YCIIOBHIO); COPTHPOBKY JJIEMEHTOB MAacCHBA; yMCHHE
WCIONIb30BaTh B MPOrpaMMax JaHHBIE pa3IMYHBIX THIIOB C Y4ETOM
Ol"paHI/I'—IeHI/II\/’I Ha Auama3oH UX BO3MOXHBIX 3Ha‘IeHI/II\/II, INpUMCHATb IIpU
pelieHUn 3a1a4 CTPYKTYPBI JaHHBIX (CHUCKH, CIOBApH, CTEKH, OUYEpE.IH,
I[CpGBB?[); NPpUMCHATH CTaHAAPTHBIC U COOCTBEHHBIE nmoamnporpaMmal I
O6pa6OTKI/I YUCJIOBLIX JAHHBIX U CHUMBOJIBHBIX CTPOK; MCIIOJIB30BaTh IIPU
pa3zpaboTke mporpamMm OHOTMOTEKH MOAMPOrPaMM; YMEHHE HCITOIB30BATh

CpEeACTBA OTJIAJKU IPOrpaMM B Cpezie IPOrPAMMHUPOBAHHUS

2.13

YmMmenue HCIIOJIB30BAaTh SJICKTPOHHBIC Ta6J'II/II_IBI JJIA aHaJIM3a,

MpeACTaBIeHUS U O0pabOTKU JaHHBIX (BKIIOYas BHIOOP ONMTUMAIBLHOTO




peleHus, moa00p JMHUW TPEHIA, pPEIIeHHE 3ajad MPOTHO3WPOBAHMS);
YMEHHE HWCIOJIB30BaTh TaONMMYHBIC (PENSAIMOHHBIE) O0a3bl JaHHBIX H

CIIpaBOYHBIC CUCTCMbI

2.14

YMmeHue OpraHu30BbIBATL JIMYHOC I/IH(I)OpMaI_II/IOHHOC IMpOCTPaHCTBO C
HCII0JIBb30BAHHUECM Pa3INIHBIX CpCACTB I_II/I(I)pOBBIX TCXHOHOFHﬁ;
MMOHMMaHHE BO3MOXKHOCTEH I_II/I(I)pOBLIX CCPBUCOB TOCYHAPCTBCHHBIX

yCIIyr, HH(POBBIX 00pa30BaTENbHBIX CEPBUCOB




HEPEYEHD DJIEMEHTOB COAEPKXAHUS, IIPOBEPSAEMbBIX HA EID
11O UH®OPMATHUKE

Kon

IIpoBepsieMBbIii 3JIEMEHT CO/Ae PKAHUSA

1

Hudposas rpaMOTHOCTH

1.1

OCHOBHBIC TCHACHI WU PAa3BUTHUA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHHe
BBIYMCIICHHU . MHOFOHpOI_ICCCOpHBIC CHUCTCMBI. PacnpeneﬂéHHHe

BBIYMCIINTCIBHBIC CUCTCMBI 1 06pa60TKa (3701115111754 JaHHBIX

1.2

[IpyHIUNBI MOCTPOEHHUSI W aNlapaTHble KOMIOHEHTHl KOMIIBIOTEPHBIX CETEH.
CereBble mnpotokonbl. Cerp MuHTepHer. Appecanus B cetu VHTepHer.
[Ipotokoner creka TCP/IP. Cucrema momenHbsix uméH. Paznmenenue IP-cetu Ha

MMOJCETH C IOMOIIBI0 MACOK IIOJCeTel

1.3

QaiinoBas cucrema. Ilouck B gaitnoBoil cucreme. [IpyHIUNBI pa3MeIieHUs U

WMEHOBaHHs (aisioB B monroBpeMeHHOW mamsatu. [1laGnonbl s onwcaHus

rpynn ¢aiiaos

1.4

CKOpOCTB nepeaauun JaHHBIX. 3aBHCHMOCTD BpEMCHU nepeaauun oT

I/IH(i)OpMaI_[I/IOHHOl"O 00BEMa JAaHHBIX U XapaKTCPUCTHUK KaHalla CBA3U

1.5

Hudpoanmne nanHbIX. CHMMETpUYHBIE U HecHMMeTpuuHble mmopsl. [Lndpsr
npoctoii 3amensl. lugp Lesaps. ludp Buxenepa. Anroputm nmmdgpoBaHus
RSA

1.6

Konp1, mo3Bossirone oOHapyKMBaTh U UCIIPABJIATH OMMOKH, BOZHUKAIONME TTPH
nepenade qaHHbIX. Paccrosiane Xammunra. KoaupoBanue ¢ moBTOpeHUEM OUTOB.

Konpr XomMmunara

Teopernueckue 0CHOBBI HH(POPMATUKU

2.1

JlBonunoe  koaupoBaHue. PaBHOMepHBIE M  HEPAaBHOMEpPHBIC  KOJIBI.
JlexonupoBaHue COOOIIEHHH, 3aMMCAaHHBIX C TTOMOIIBI0 HEPAaBHOMEPHBIX KOJIOB.
VYcenoue ®ano. [locTpoeHue OAHO3HAYHO AECKOJIUPYEMBIX KOJOB C IMOMOILBIO

nepeBa

2.2

Teopernueckue NOAXOABI K OLEHKE KolMuecTBa HHGpopMauuu. EnuHUIBI
U3MepeHus KojuuecTBa MHpopManuu. ANQaBUTHBIA TOAXOA K OLEHKE
KoiaudecTBa HWHGopManuu. 3akoH aIAUTHBHOCTH HHpopmanuu. Dopmyna

Xaptiu. Undopmarus u BepositHocTs. Popmyna Illennona

23

Cucrtembl cuucieHus. Pa3BépHyras 3amuch LENbIX M JAPOOHBIX YMCENT B
NO3ULIMOHHON cucteMe cuucieHus. CBONCTBA MO3MIIMOHHOM 3aliCcH YHUCIA:
KOJIMYECTBO IU(pP B 3aIUCH, MIPU3HAK JCITUMOCTH YMCIIa HA OCHOBAHHNE CHCTEMBI
CUMCIIeHUs. AJITOPUTM IEepeBOJa LIEJI0ro Yucia u3 P-u4Hol cucTteMbl CUMCIIEHUS

B JIECATUYHYIO. AJITOPUTM IIEPEBOJA KOHEYHOM P-MYHON NpoOH B JECATUYHYIO.
An P §)




ANTOPUTM MEpeBOJa IEIOr0 Yucia U3 JECATUYHOM CHUCTEMBbI CUUCIEHHSA B P-
nunyo. IlepeBonm KoHeuHOW necaTMyHOW napobu B P-uunyro. JIBouuHas,
BOCBMEpPHYHAS U IIECTHAAIATEPUYHAS CHCTEMBI CUUCIICHHUS, CBSI3b MKy HUMH.

Apudmerrueckue onepanuy B MO3ULIHOHHBIX CHCTEMaX CUMCIICHUS

2.4

TpOI/I‘-IHa}I YPpaBHOBCHICHHASA CUCTCMaA CHUCIICHUA. Z{BOH‘IHO-I{GCHTI/ILIHEUI CHUCTCMaA

CUHCIICHUA

2.5

Konuposanue tekcroB. Koguposka ASCII. OnHobaliTHbie KogupoBku. CTaHgapT
UNICODE. Kommpoka UTF-8. Ompenenenne HHPOPMALIHOHHOTO 00BEMA

TEKCTOBBIX COOOIICHH I

2.6

Koauposanue nzobpaxenuit. Ouenka HHOOPMALIMOHHOTO 00bEMa rpadudecKux
JMAHHBIX TPU 33JaHHBIX pa3pelieHUH U IIyOruHe KoaupoBaHus 1BeTa. L[BeToBbIe
monenu. KoaupoBanue 3Byka. OueHka HMH(POPMAIMOHHOTO 00BbEMa 3BYKOBBIX

JaHHBIX IIPH 3aaHHBIX YaCTOTC JUCKPCTU3ANHU U Ppa3pAAHOCTH KOJUPOBAHUA

2.7

Anrebpa noruku. IloHsiTHe BBICKa3bIBaHUS. BbICKa3bIBaTeNbHBIE  (OPMBI
(mpenukatbl). KBaHTOpHI CyIIECTBOBAHUS U BCEOOITHOCTH.

Jlornueckue onepauuu. Tabauipl UCTHHHOCTH. JlorMueckue BBIpaKEHUS.
Jlormueckue ToxkaecTa. JIormyeckue onepanuy U Onepanuu HaJl MHOXKECTBAMU.
3aKkoHBl aIreOphl JIOTHKH. OKBHUBAJIECHTHBIC IPEOOpPa30OBAHUS JIOTUYECKUX
BBIpaXXEHUM. JIornueckue ypaBHEHUs U CUCTEMBI YPAaBHEHU.

Jlornueckue (QyHKUIMH. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
(GyHKIHMI OT KOTMYECTBA apTyMEHTOB.

Kanonunueckue GopMbl JIOTHYECKHX BBIPAKEHUN

2.8

COBepIHeHHI)IC JU3BbIOHKTHBHBIC KOHBIOHKTUBHLEIC HOPMAJIBHEBIC (1)OpMBI,

AJITOPHUTMEI UX ITOCTPOCHU S I1O Ta6J'II/IHC HCTHHHOCTH

2.9

Jlornueckue 3JeMEHThl B cocTraBe KkommbloTepa. Tpurrep. Cymmatop.
MHoropa3psiaaelii cymmarop. IloctpoeHne cxeM Ha JOTMYEeCKUX 3JEMEHTaxX I10
337]aHHOMY JIOTMYECKOMY BBIPAKEHHIO. 3alUCh JIOTMUECKOTO BBIPAXKEHHS I10

JIOTHYECKOM cXeMme

2.10

Mopenu u wmopenupoBanue. Llenu wmoaenupoBaHus. AJNEKBATHOCTb MOJEIH
MoIeTupyeMoMy 00BeKTy WM miporieccy. @opmanuzanus NpuKIaaHbIX 3a/1a4.
[IpencraBnenue pe3ynbTaTOB MOACITUPOBAHUS B BUJE, YIOOHOM ISt BOCIIPUSTHS

yenoBekoM. ['paduaeckoe mpeacTaBiIeHUE NTaHHBIX (CXEMBbI, TAOIHITBI, TPadUKH ).

2.11

[IpencraBrieHne MeNbpIX 4YWCed B MaMsaTH KommbioTepa. OTpaHUYEHHOCTH
Jyara3oHa YWcesl MPU OrPaHUYCHWH KOJIMYecTBa paspsaaoB. llepemonHeHnue
paspsiaHoi ceTku. be3zHakoBbIe U 3HAKOBBIE TaHHBIE. 3HAKOBBIM OUT. /[BOMYHBIHI
JIOTIOJTHUTEIHHBIN KOJT OTPUIIATEIBHBIX YU CETI.

[lobutoBeie sormyeckue omeparuu. Jlormueckuit, apudMeTHUECKUd U

nuKmaeckuii  capurd. IlmdpoBanwe ¢ moOMOIBIO MTOOUTOBOW oOmepamuu




wiuckmouaromee NI

2.12

HpeI[CTaBJ'IeHI/IC BCHICCTBCHHBIX YHUCCII B MaMATU KOMIIBIOTCPA. 3Haqau1a;1 4acTb
U TIIOpAOOK 4YHCliIa. Z[I/IaHaBOH 3HAQUCHUM BEIICCTBEHHBIX YHCEIL. Hp06J'IeMBI
XpaHCHHUSA BCHICCTBCHHBIX YHUCCI, CBA3AHHBIC C OIPpaHUYCHHUCM KOJINYCCTBA
pa3psAa0B. Brinmonnenue onepaunﬁ C BCIHICCTBCHHBLIMH 4YHMCJIaMH, HAKOIIJICHUC

OIIMOOK IIpH BBIYUCICHUAX

2.13

I'padpr. OcHoBHBIC mOHATHS. Bunmer rpagos. Onucanue rpadoB ¢ moMomupio
MaTpHUl] CMEXHOCTH, BECOBBIX MATpHI], CITHCKOB CMEXKHOCTH. PemeHue
AITOPUTMHUYECKMX 3a]a4, CBS3aHHBIX ¢ aHanmu3oM r1padoB (MOCTpoeHUE
ONTHMAJIBHOTO IIYTH MEXIy BEpIIMHAMH rpada, OmperesieHue KOJMYecTBa

PA3IMYIHBIX HyTGI\/JI MCKAY BCpHIMHAMU OPUCHTHUPOBAHHOIO0 alUKIMYCCKOTIO

rpaca)

2.14

HepeBbsa. bunaprnoe naepeBo. JlepeBbsi momcka. CrmocoObl 00xoma jaepesa.
[lpencrapienue apudMeTHYecKUX BBIpAXXEHHI B BUJE AepeBa. Vcmonb3oBaHue

rpadoB U JEpEeBHEB MPHU OMHUCAHUU OOBEKTOB U MPOILIECCOB OKPYKAIOIIETO MUPa

2.15

JIMCKpeTHBIE UTPHI JBYX UTPOKOB € MONMHON mHpopmanuei. [loctpoenue nepesa
nepebopa BapUaHTOB, ONUCAaHUE CTPAaTETMU WIPbl B TaONMUYHOU (opme.

BoIurphIHbIe ¥ TPOUTPBILIHBIC TO3UIUH. BBIMTPBILIHbBIE CTPATETUN

2.16

CpenctBa  WCKYCCTBEHHOTO — HWHTE/UICKTa.  WaeHTUduKanmuss ©W  TOHUCK
n300pakeHUH, pacro3HaBaHue Jull. Vcrnonb30BaHHE METOJOB MCKYCCTBEHHOIO
MHTEJUIEKTa B o0ydaronmx crucreMax. Mcrnoap30BaHnE METOAOB MCKYCCTBEHHOIO

WHTEIJIeKTa B poOoToTexHuke. MHTepHer Bemeit. Helipornubie cetn

AJITOpPUTMBI ¥ IPOTPaMMHUPOBaHUE

3.1

dopmanu3anus NOHATHS anropuTma. ManmHa TeIOpHMHTa Kak yYHUBEpCAJIbHAs

MOJI€Ib BEIYUCICHUN

3.2

OueHka CI0XXHOCTH BblUMCIeHUH. Bpems paboTbl M 00BEM HCHONB3YeMOt
aMATH, MUX 3aBUCUMOCTb OT pasMepa HCXOAHBIX JaHHBIX. OleHka
aCUMITOTHYECKOW CJIOKHOCTH aJITOPUTMOB. AJTOPUTMBI IOJMHOMHUAIBHOU
cioxkHocTu. IlepebopHble amropuTmbl. [lpuMepbl pa3lIWyHBIX AITOPUTMOB

peUICHU A OJIHOM 3aa4r, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH

3.3

OnpeneneHue BO3MOXKHBIX PE3YJIbTaTOB padOThl MPOCTEHIMX aJrOpUTMOB
yIpaBJICHUS HCHOJHUTEISIMU U BBIUYMCIUTENBHBIX aaropuTMoB. OmpeneneHue

HNCXOJHBIX JAHHBIX, ITPHU KOTOPBIX aJITOPUTM MOXKET NAaTh Tpe6yeMBII\/JI pE3yiIbTAT

3.4

AnropuTMbl  00paOOTKM HATypallbHBIX YHCEN, 3alHCAaHHBIX B IO3MIIMOHHBIX
CHUCTEMaxX CYMCIEHHUs: pa30ueHHe 3alucu 4Yuclia Ha OTIeNbHbIe LUQpHI,
HaxXOXJEHHE CYMMbl W TpOU3BeAeHUs Iu(dp, HAX0XKIECHUE MaKCUMalIbHOU

(MMHUMAITBHOM ) TTU(PHI.




[IpencraBrnenune 4Yuciaa B BUIE HaOOpa MPOCTHIX COMHOXHTENECH. ANTOPUTM
ObICTpOro Bo3BeACHHS B cTeneHb. [lonck MpocThIX yncen B 3aJaHHOM JHara3oHe

C TIOMOIIBIO AITOPUTMA «PEIeTO JpaTtocheHar

3.5

MHoropa3psiTHbie 1Ieble Yucia, 3a0a4K JUIMHHOW apu(METUKU

3.6

S3pik mporpammupoBanus (Ilackanb, Python, Java, C++, C#). Tunbl maHHBIX:
[[E€JIOYNCIICHHBIE, BELICCTBEHHbIE, CHUMBOJIbHbBIE, JIOTHYECKue. BerBieHus.
Cnoxubie ycnoBus. Lukisl ¢ ycnoBueM. Llukiibl mo nepeMeHHOM.

OOpaboTka maHHBIX, XpaHsImxcs B (aitmax. TekcToBble W ABOWYHBIE (DAIIBI.
daiinoBsle TepeMeHHbIE ((aiimoBbie ykazaTenu). UteHue w3 ¢aiina. 3amuch B
daii.

Pazbuenue 3amaun Ha moazaaaun. [loamporpammer (Iporeaypsl U GyHKIITUN).

Hcnonp3oBaHue cTaHAapTHOW OMOIMOTEKH S3bIKa TPOTpaMMUPOBAHUS

3.7

PeKprI/Iﬂ. PeKprI/IBHBIC npoucaypsl u (I)yHKI_II/II/I Hcnons3oBanue creka Ijis

OpraHu3aluu PCKYPCUBHBIX BHI3OBOB

3.8

Uucnennble Meroapl. TouHOEe M NMpUOMMKEHHOE perieHus 3aaadu. YucieHHoe
pellieHue YpaBHEHUH C MOMOLIBI Ioadopa mnapamerpa. UHCIIEHHblE METOJbI
pelieHusT ypaBHEHHWIA: MeToJ Tepedopa, METOJ TIOJOBHHHOTO JCJICHHSL.
[pubnmxéaHoe BBIYUCIEHUE JUTMH KPUBBIX. Bbrumcienue miomaaei ¢uryp c
MIOMOIIBI0 YHCIEHHBIX METOJOB (METOJ MPSIMOYTOJbHUKOB, METOJ TpPAIreLuil).
[louck wmakcumyma (MUHMMYMa) QYHKIMHA OJHOMW MEPEMEHHOM MET0/10M

ITOJIOBUHHOT'O ACIICHUA

3.9

OOpaboTka  CHUMBOJIBHBIX  JaHHBIX.  BcTpoeHHble — (QyHKUMH  s3bIKa
IPOTrpaMMHUPOBAHUS JUIsl 00pabOTKH CUMBOJBHBIX CTPOK. AITOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA TOSIBJICHHUN CHMBOJIa B CTPOKE,
paz0bueHue CTPOKM Ha CJIOBAa MO MPOOETbHBIM CHUMBOJAM, MOUCK MOJICTPOKH
BHYTpPU JAHHOW CTPOKM, 3aME€HA HAWJICHHOW IMOJCTPOKM Ha JAPYIYIO CTPOKY.
['enepanusi Bcex CIIOB B HEKOTOPOM aii(haBUTE, YAOBJIETBOPSIONMX 3aJaHHBIM

orpannueHusiM. [IpeoOpasoBanue uynciaa B CAMBOJIBHYIO CTPOKY U 0OOpaTHO

3.10

MaccuBsl M TOCIENOBATENBHOCTH  4Mced. BbluncieHne  000OIIEHHBIX
XapakTepUCTUK 3JEMEHTOB MacchBa WJIM YHCIOBOM IOCIEA0BATENBHOCTH
(CyMMBI, TIpOU3BENIEHUs, CPEJHEro apu(MeTH4eckoro, MHUHHUMAJIBHOIO U
MaKCUMAQJIBHOTO  3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,  YAOBJIETBOPSIOLMX
3a7]aHHOMY YCIIOBHUIO). JIMHEWHBIH TOMCK 3aJaHHOTO 3HAYEHUS B MAcCHUBE.
ANTOpuTMBI  PabOTBl C 3JIEMEHTAMHU MacCUBa C OJHOKPATHBIM IPOCMOTPOM
maccuBa. COpTHpOBKAa OJHOMEpPHOro MaccuBa. [IpocTeie MeTOAbI COPTHPOBKU
(MeTox my3bIppKa, METOJ BBIOOpa, COpTUpOBKAa BcTaBKamu). CopTHpPOBKa
ciusHueM. beictpas copTupoBka maccuBa (anroput™m QuickSort). JIBonuHBII

INOHUCK B OTCOPTHPOBAHHOM MACCUBC




3.11

JIBymepHBIE MacCHUBBI (MaTpHUIlbl). AJTOPHUTMBI OOpaOOTKH  JABYMEPHBIX
MacCHMBOB: 3allOJIHCHHE JIBYMEPHOTO YHCIOBOTO MAacCHBa I10 3aJaHHBIM
IIpaBUJIaM, MOKMCK DJIEMEHTa B JIBYMEPHOM MAacCHBE, BBIYHCICHHE MaKCHMyMa
(MUHEMYyMa) U CyMMBI DJIEMEHTOB JIBYMEPHOTO MacCHBa, IEPECTAaHOBKA CTPOK H

CTOJIOITOB IBYMEPHOTO MacCuBa

3.12

CrnoBapu  (accolMaTMBHBIE  MAacCUBBI,  OTOOpakeHHs).  XOIFTaOIHIIHI.

HOCTpO@HI/IC a.]l(baBI/ITHO-‘-IaCTOTHOFO CJIOBApA UIA 3aJaHHOTO TCKCTa

3.13

Crexu. AHanM3 MNpPaBUIBHOCTH CKOOOYHOTO BBbIpaKeHUsA. BbrumciieHnue
apr(METHIEeCKOTO BBIPAKEHHUSI, 3AIICAHHOTO B IIOCT(PUKCHOHN (opme.

Ouepenu. Mcnonb3oBanue odepeau sl BPpEMEHHOIO XpaHEHHUsI JaHHBIX

3.14

Anroputmbel  Ha rpadax. IlocTpoeHne MHHHUMAIBbHOTO OCTOBHOIO JiepeBa
B3BEIICHHOTO CBS3HOTO HEOpHEHTHUpOBaHHOTo rpada. KommyecTBo pa3muyHbIX
nyTeil MeXAy BepIIMHAMH OPHEHTHPOBAHHOTO AIllMKIMYECKOro rpada. Anroputm

JerkcTpsl

3.15

HepeBbsa. Peanmzanus gepeBa ¢ NMOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapubie) nepeBbs. llocTpoeHue paepeBa Ul 3aJaHHOTO apu(METHUYECKOTO
BbIpaXeHHs. PekypcuBHBIE anropuTMel 00xoja nepeBa. Mcnonbp3oBanue creka u

ouepeau Ui 00xoza aepena

3.16

JlnHammuyeckoe MporpaMMUpPOBAHME KaK METOJ PEIICHUS 3a1a4 C COXPaHEHHEM
MPOMEXYTOYHBIX PE3YJIbTAaTOB. 3aJauu, pellaeMble ¢ TOMOUIBIO JUHAMUYECKOTO
IPOrpaMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (PYHKIUN, MOJCUYET KOJIMYECTBA

BAapUaHTOB, 3aa4 OIITUMHU3AINU

3.17

[TonsiTie 00 OOBEKTHO-OPHUEHTHUPOBAHHOM HpPOrpaMMUpOBaHUU. OOBEKTH U
Kiaccel. CBolcTBa U MeTOJbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIH3.
Pazpabotka mnporpaMMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO MOIXOJA.

NHxancynanus, HacleaoBaHue, noauMopdusm

HudpopmanrmoHHBIE TEXHOJIOTHH

4.1

Anamms JaHHBbIX. OcHOBHBIC 3aladyi aHalin3a MOaHHBIX! MPOTHO3UPOBAHHC,
KJ'IaCCI/I(I)I/IKaI_[I/IH, KlacTrepusanus, aHalu3 oTKIOHeHHH. IlocnenoBaTenbHOCTh
peOicHUA 3a1a4 aHalln3a JaHHBbIX: C60p NCPBUYHBIX JAHHBIX, OYUCTKa U OIICHKA
Ka4ycCTBa JaHHBbIX, BBI60p n (I/IJ'II/I) IMOCTPOCHUC MOJICIIN, Hp606p330BaHI/IC
JAAaHHBIX, BU3yaJIU3allusd HJAHHBIX, UHTCpHIPETAIUA PE3YJIIbTATOB. HpOI’paMMHBIC
cpeacrtea u HHTGpHCT-CGpBI/ICLI JUIA O6pa6OTKI/I U NpCACTAaBJICHUA IOAaHHBIX.

bonpnme mannbie. ManmHHoOe 06yquI/Ie

4.2

Anannz JaHHBIX C IIOMOWIBIO JJICKTPOHHBIX Ta6J'II/III. Brraucnenune CYMMBI,
CpemHero  apu(METHYECKOro, HauOOJbIIET0  (HAaMMEHBIIEro)  3HAYEHUS

nuanazoHa. Beruncnenue kod(uIMeHTa KOPpENsSlud ABYX PSAAOB JIaHHBIX.




[TocTtpoenue cromOuaThiX, JMHEHYATHIX U KpYroBbix auarpamm. [loctpoenue
rpadukoB QyHkumii. [Tondop TUHUK TpeHAa, pelieHue 3a71a4y MPOrHO3UPOBAHMUSL.

Pemenue 3aa4 ONITUMHU3AL NN C TOMOIIBIO 3JICKTPOHHBIX Ta6JII/ILI

4.3

Juckpern3anusi TPU  MAaTEMAaTHUYECKOM  MOJCIMPOBAHWUU  HENMPEPBIBHBIX
npoieccoB. MoaenupoBanue JBHXEHHS. MoaenupoBaHue OUOIOTUYECKUX
CHUCTEM. MaremaTuueckue MOACIIN B 9KOHOMHUKE. Breraucnurenbabie
SKCIIEPUMEHTHI ¢ MojaensimMu. OOpaboTka pe3ylbTaTOB JKCIEepuMeHTa. Merox
HaUMEHBIMX KBajpaToB. OIICHKA YHCIOBBIX MapaMETPOB MOACIHPYEMbIX
00BEKTOB M TMpolieccoB. BoccraHOBIIeHHWE 3aBUCHMOCTEH IO pe3ylbTaram

IKCIIEPUMEHTA

4.4

BepositTHOCTHBIE MOJIETIH. Metonarl MomnTte-Kapiio. mMmuranmonnoe

MOACIUPOBAHUC. CucTeMsl MacCOBOTO O6CJ'Iy)KI/IBaHI/ISI

4.5

TabnuunbIe (pensaiMOoHHbIe) 0a3bl NaHHBIX. Ta0auIla — IPEACTaBICHUE CBEICHU N
00 omHOTHIHBEIX 0oOBekTax. Iloie, 3amuch. Kirou tabmuusl. Pabora ¢ roroBoi
0a30i1 naHHBIX. 3anonHeHue 0a3bl naHHBIX. [louck, copTupoBka u uibTparus
JaHHBIX. 3ampockl Ha BBHIOOPKY JaHHBIX. 3alMpockl C  TapaMeTpaMu.
Boruncnisiemsbie moJist B 3arpocax.

MHuoroTtabmuunble 0a3bl JaHHBIX. THUIBI CBS3EH Mexmy TaOiuiiamu. BHemHun

KIIIOY. HCJ’IOCTHOCTB 0a3bl JaHHBIX. 3anpocr>1 K MHOTOTaOJIMYHEIM 0a3am JaHHBIX

4.6

TexctoBblii mpoueccop. CpencTtBa MOHMCKa W aBTO3aMEHbl B TEKCTOBOM
npomneccope. CTpyKTYypHpOBaHHBIE TEKCTOBBIE TOKyMEHTHI. CHOCKH, OTJIaBJICHHE.
[IpaBuna 1UUTHpPOBaHUS HCTOYHUKOB U odopmieHUss Oubnrorpaduyueckux

CCBIJIOK
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