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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOiaEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaTam
OCBOGHHUS OCHOBHOM  0Opa3oBaTEeNbHOM  MPOrpaMMbl  CPEAHETO0  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHbOpMaTHKEe Na€T MpEACTaBICHUE O UENsIX, OO0mIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera «MHdopmaTuka» Ha yriyOnEHHOM ypOBHE, YCTaHABIMBAET
00s13aTeTbHOE PEeIMETHOE coJiep>KaHue, npeayCcMaTpUBaECT ero
CTPYKTYpUpPOBaHUE MO pa3jieiaM U TeMaM Kypca, ONpeAessieT paclupeeieHue ero
1o kinaccaM (rogam M3y4yeHus), 1a€T NPUMEPHOE paclpe/esieHue yuyeOHbIX 4acoB
M0 TEMATHUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢ y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[TporpamMMma 1o uHPOpMATHKE ONpPEAEIAET KOIUUECTBEHHbIE U KaueCTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaa JIjs KaXI0TO rojia U3yuyeHusi, B TOM YHUCIIe
JUISL COJIEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MMPOBEPOUYHBIX paoor,
rocyapCTBEHHOM UTOTOBOM arrecraiun). [IporpamMmma o nndopmaTuke sBIsETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIIEM.

NudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYUIHOCTh HMH(OPMATUKM KaK HAyYyHOM JWUCUUIUIMHBI, HU3ydarolen
3aKOHOMEPHOCTH IIPOTEKaHUsI U BO3MOKHOCTH aBTOMATHU3AlMU HHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE  00NIacT  TpUMEHEHUs  WHPOPMATHUKH, TPEKIE  BCETO
WHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIUAIBHYIO Chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHQOPMATHUKH U HUH(OPMALMOHHOU
JESITEIIBHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SIBIIAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
UHGOPMATUKU U HH(DOPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHH, Omupaercs
Ha cojepKaHue Kypca WH()OpMATUKHA YPOBHS OCHOBHOTO OOIIEro o0pa3oBaHUsS U
ONMBIT  TIOCTOSIHHOTO  MpPUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUM, AA€T TEOPETHUUECKOE OCMBICIECHUE, MHTEpPIpETaluio U 0000IIeH e
ATOTO OIBITA.



Pesynbrarel  yriyOn€HHOro  YpOBHS ~HM3y4deHHUS y4yeOHOro MpeaMera
«Uudopmartukay OpUEHTHpPOBaHBI HAa TIOJYYEHHE KOMIIETEHTHOCTEH ISt
nocieAywneil MpodecCUOHATIBHOW JIeITEIbHOCTH KaK B paMKax JaHHOU
MpeaMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHass 00JacTh, PAaclO3HAaBaHHWE COOTBETCTBYIOIIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOoU NpeIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE TMPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapaKTEpHbIE U1 MCIOJIb30BAaHUS METONOB M HMHCTPYMEHTApHs JIaHHOMN
npeaMEeTHOM 00J1acTu;

HaJM4yue TPEACTaBICHUM O JaHHOM MpEeAMETHOM O00JIACTH KakK I€JI0CTHOU
TEOpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHSI M3y4deHUs MH(DOpMATUKH 00eCTieuHrBaEeTCs
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3anuiax  MOpodeccCuoHadbHOTO  O0pa3oBaHUsS MO  CHEHHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
porpaMMHasi MHXKeHepus, UHPOpMaIMOHHas 0e30MacHOCTh, UH(GOPMAIMOHHBIC
CUCTEMBbl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0Oy4Y€HUE, TMPOMBIIIJICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTMM OeCHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBbBIE
TEXHOJIOTHH, CUCTEMBI PaCHpEAeIIEHHOIO PEECTpa, TEXHOJOTMH BUPTYaJIbHOW WU
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JaNbHENIIero pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMH 00ydYaromerocs, €ro
TOTOBHOCTH K JKU3HHU B YCIIOBHUSIX pa3BHUBaroIIerocs HHGOPMAIMOHHOTO 00I1ecTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBs3u ¢ 3TUM H3yyeHUE
uHpopmatuku B 10—11 kmaccax goMKHO 00€CIEUUTh:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHGOPMATUKH, UH(POPMAIIMOHHBIX W KOMMYHUKAI[MOHHBIX TEXHOJIOTMHA B
COBPEMCHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

c(OpMHPOBAHHOCTh YMEHHMHM pa3iau4arh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJIbI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLICHHUBAHUS U CBS3b
KPUTEPHUEB C ONPEIEIEHHON CUCTEMOM LIEHHOCTEN, ITPOBEPATH HA TOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;



C(OPMUPOBAHHOCTh ~ NPEJACTABICHUA O BIMSHUA  HHPOPMAIIMOHHBIX
TEXHOJIOTM Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
YKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPUIAMYECKOr0, MPUPOIHOIO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

NPUHATHE MPABOBBIX U 3TUYECKUX ACIIEKTOB MH()OPMALMOHHBIX TEXHOJIOTHIA,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZEH, BOBICUYEHHBIX B CO3JJaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, pAaCIpOoCTpaHEeHrEe HH(OPMAIUY;

CO37laHHE YCIIOBUM MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
UCCIIEIOBATENIbCKOM U TBOPYECKOM AESITENbHOCTH, MOTHMBALMM OOYyYarolmuxcs K
CaMOpa3BUTHIO.

B conepxxanun ydyeOHoro mpeamera «MH(popmMaTuka» BBLACIAIOTCS YETHIPE
TEMaTUYECKUX pa3zela.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(POBOrO OKPYKEHHs, BKIHOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VHTEpHET M UCIOJB30BAHUIO HWHTEPHET-CEPBUCOB, HH(OPMAIIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ceOs
NOHATUUHBIMN anmapaT WH(QOPMATUKH, BOIMNPOCHl KOJIMPOBaHUS HWH(MOpMaIuH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOI'O MOZAEIINPOBAHUS.

Paznen «AJaropurmMbl M NPOrpaMMHPOBAHUE)» HAIPABICH HAa Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, Pa3pabOTKy alrOpUTMOB M OLEHKY MX CJIOKHOCTH,
(GbopMHpOBaHNE HABBIKOB pealiM3alliy MPOrpaMM Ha SI3bIKaX MPOrpaMMHUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHbIE  TEXHOJOIMHM»  MOCBALIEH  BOIPOCAM
npuMeHeHUsT WHGOPMAIIMOHHBIX TEXHOJIOTHUM, pPEaTM30BAHHBIX B MPUKIATHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YMCIIE B 3aJja4ax aHalIM3a
JAHHBIX, HMCMOJB30BAHUIO 0a3 JaHHBIX W DSJIEKTPOHHBIX TaOMUI[ [JIsl pEelIeHUs
NPUKIIAJAHBIX 33]1a4.

B npuenénnom nanee coaepkanuu yueOHoro mpenmera «Mudopmatukan
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO0 TPOrpaMMy OOyUEHHUSI, HO MOTYT ObITh MPEIOKEHBI I U3yUYECHHUS
OTJIEJIbHBIM MOTHBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

YrnyOnéHHbId ypOBEHb U3y4eHHUS WH(DOPMATUKH PEKOMEHAYETCS IS
TEXHOJIOTHYECKOTO  MpOQMIs, OpPUECHTHPOBAHHOIO HA  HHXCHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl JAEATeTbHOCTU. YTIyONIEHHBIM ypOBEHb H3yUEHUS
uH(popMaTUKU 00ECIEYMBAET: MOATOTOBKY O0YyYarolUMXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JacTH WH()OPMAIMOHHBIX TEXHOJOTHA W WH)XCHEPHBIC
CHEIUATBHOCTH, Y4YaCTHE B MPOCKTHONM M WCCIENOBATEIHCKOW JESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpaciu HHGOPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHH, MOATOTOBKY K YYaCTHIO B OJMMIIHAIaX U cIaue
EnnHOTO TOCY1apCTBEHHOTO 3K3aMeHa 110 HHPOpMaTHKE.

[TocnenoBaTtenbHOCTh HM3YYEHHUS TE€M B Tpefesiax OJHOTO roja oOydeHus
MOXET OBITh HM3MEHEHa MO YCMOTPEHHIO YYHTENS NpH TOJATOTOBKE paboueit
IPOrpaMMBbI U TTIOYPOYHOTO TIJIAHUPOBAHHUSL.

OO11ee YKCiI0 YacoB, PEKOMEHOBAHHBIX JIJIs1 U3y4eHUs UHGHOPMATHKU — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezaento), B 11 kinacce — 136 1acos (4 yaca
B HEJCIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

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

[TpuHIUIBEl pabOTHl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMOIIbI0 MIUH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsAMOi 1OCTYN K TaMsITH.

OCHOBHBIE  TEHACHUMHU  PA3BUTHS KOMITBIOTEPHBIX  TEXHOJIOTHUH.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnpoueccopHsie CHUCTEMBI.
CynepkomnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BcTpoennbie KOMITBIOTEPBI. MUKpPOKOHTPOJUIEPHL.
Po6oTu3upoBaHHbIEe TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Busl
nporpaMMHOro obecrnedyeHuss U UX HazHaueHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoucTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepalnroOHHBIC CUCTEMBI. Y THIIHMTHI.
HpaiiBeppl  ycTtpoucTtB. MHCTammsiuuss W = JAEUMHCTAULALIUSA  OPOTrPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (ailjIoB B
nosroBpeMeHHoi namsatu. [llabmons! 11t onucanus rpymi (haisios.

[Iporpammuoe obecnieuenue. JluneH3npoBanrue MPOrpaMMHOTO 0OECTICUCHUS
u 1uudpoBeix pecypcoB. IlpompuerapHoe U  cBOOOAHOE MPOrpaMMHOE
obecnieueHue. Kommepueckoe 1 HEKOMMEPUECKOE HCIIOIb30BaHUE MTPOTPAMMHOTO
obecrieueHuss U 1UPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOaTeNnbCTBOM Poccuiickorn @Denepaniuy 3a HENPABOMEPHOE HCHOJIb30BAHUE
MPOrpPaMMHOTO o0ecriedeHus ¥ MUPPOBBIX PECYPCOB.

[TpUHIMIIBI TOCTPOCHUS W anmnapaTHbIe KOMIIOHEHThI KOMIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHet. [IpoTokonsl
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
agMuHUCTpUpOBaHue. [loydyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hanmuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHKEHUS
MTaKETOB.

Buast  pestensHocth B cetw  Uutepner. CepBuckl  HHTepHeTa.
['eonnopMaImoHHbIe CUCTEMBI. | €0OKAIIMOHHBIE CEPBUCH PEATHHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBAHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEpBHUCHI M yCIyrd. CoLMalIbHbIE CETH —
OpraHu3alys KOJUIEKTUBHOIO B3aUMOJEWUCTBUS U OOMeHa naHHbIMU. CeTeBoii
ATUKET: NpaBUja NOBEAEHUs B KubepmpocTpaHcTBe. [IpobieMa moasmHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble U 3KOHOMUYECKHE YTPO3bl, CBSI3AHHBIE C HCIOJb30BaHUEM
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TeXHONOrui. OOume npodsieMbl 3aliuThl
uHpopManuu u  HUH(popmanuoHHOW  Oe3omacHoctu. CpeacTBa  3alUTHI
UHpOpMallMl B KOMIIbIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATHU3MPOBAHHBIX
uH(popManMoHHBIX cuctemax. IIpaBoBoe oOecrnieueHne WHOOPMATMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIMATBHOW MH(POpMAIUK, XpaHSIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe o0ecreyeHrue u CrocoObl
OOppOBl C HUM. AHTHUBUPYCHBIE Mporpammbl. OpraHuszanus JHAYHOTO apXHBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmra apxusa.

MudpoBanue naHHBIX. CUMMETpUYHBIE U HECUMMETPUYHBIE MIUQPHI.
[udper npoctoit 3amensl. [Mludp Lesaps. [ludp Bmxenepa. Anroputm
mdposanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHKHU

Nudopmanus, nanHsle U 3HaHus. MHQOpMalnMoHHbIE MpoLecchl B MPUPOJE,
TE€XHHUKE U OOIIECTBE.

HenpepriBHbIE M JAMCKpETHbIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpeTU3aluu MH(popManuu, NpeAHa3HAYEHHOW UIsl XpaHEHHWs, Nepelrayud u
00paboTKH B IIU(PPOBBIX CHCTEMAX.

JIBouuHoe KoAgupoBaHHWE. PaBHOMEpHbIE M  HEPaBHOMEDPHBIE  KOJBI.
JlexonupoBaHHe COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOIOB C IMOMOUIBIO
nepeBa. EnvHUIIBI U3MEepeHHs KonuecTBa nHPopMauuu. AndaBUTHBIA MOAXO] K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENIbIX M JAPOOHBIX 4YHCEN B
NO3ULMOHHON cucTteMe cuMciieHns. CBOWCTBAa MO3WLMOHHOM 3alUCU  YHWCha:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepeBOa LEJI0ro yncia u3 P-u4HON cucTeMbl CUUCIICHUS B
JECATHUUHYIO. AJTOpUTM MEpeBOJa KOHEYHOM P-M4HON OpoOH B NECATUUHYIO.
ANTOpUTM NEpeBOJA LIEJIOr0 YUCIA M3 AECATUYHOW CHCTEMBl CUUCIECHHS B P-
nuHyto. [lepeBon KoHeyHOW JecATHYHON JApodbu B P-uunyro. J[BomuHnas,
BOCBMEpUYHAs U LIECTHAALATEPUYHAs CHUCTEMbI CUHCIICHUS, CBS3b MEXKIY HUMHU.



Apudmernueckne ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TpoudyHas
YPAaBHOBEILICHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUMCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnoGaiiTHBIE KOIUPOBKH.
Craupapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaU4IeCcKuX TaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOTUPOBaHUS IBETA.
[IBetoBbie Monenu. BektopHoe komupoBaHue. @opmartbl rpapuyeckux (paityios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koauposanue 3Byka. OnieHKa HHPOPMAIIMOHHOTO 00bEMA 3BYKOBBIX JAHHBIX
P 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa noruku. IloHsiTue BbICKa3biBaHMs. BpIcka3biBaTenbHbIe (OPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML ICTUHHOCTH. JIorndeckue onepaluuy U Onepaluyi HaJl MHOKECTBAMU.

3aKkoHBI aireOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
(GyHKIUN OT KOJIMYEeCTBA apryMeHTOB. [1oJIHbIe CUCTEMBI JIOTHYECKUX (DYHKIIUM.

Kanonnueckne  @opMbl  Jlormueckux  BblpakeHuil.  CoBepIlIECHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTHBHBIC HOpPMaJbHBIE (OPMBI, aJITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »sieMeHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. Iloctpoenne cxem Ha JOTMYECKHX AJEMEHTAX IO
3aJaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHrie LENbIX YKMCEN B MHaMATH KoMibioTepa. OrpaHUuYe€HHOCTH
JVana3oHa 4YUCEel NpH OrPaHWYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTku. be33HakoBbIe M 3HAKOBBIE JaHHbBIC. 3HAKOBBIM OUT. JIBOMYHBIIM
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIBHBIX YUCET.

[lobutoBbie norumdeckue omnepamuu. Jlornmdeckuii, apupMEeTUUECKHH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BEIIECTBEHHBIX YMCEN B IMAaMSITH KOMIBIOTEPA. 3HAUaIas
4acTh W MOPSAIOK urcia. Jlmana3oH 3HAYEHWI BEIIECTBEHHBIX 4ucen. [Ipobmembl
XPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BpInosiHEHME omnepannii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUJIEHUE
OLIMOOK MIPH BHIYUCICHUSIX.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOpUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrpeneneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otamnbl penieHUs 3a4ad Ha KoOMIbroTepe. HMHCTpyMeHTanpHbBIE CpencTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismuss u UHTepHpeTanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpoBOYHBIX Tabmuil. Otnanounbiii BeiBoA. Ilomarosoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUI EPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LEJIOYUCIICHHbIC, BEIIECTBEHHbIC, CHUMBOJbHBIE, JIOTHYECKHE. BeTBieHus.
Cnoxuble ycinoBus. Iluxkner ¢ ycimoBueM. [lukiael 1Mo mepeMeHHOM.
B3auMo3aMeHs€MOCTh  pa3IMYHBIX  BUAOB  ILUKJIOB. HBapumaHT ULUKIIA.
CocTraBneHue IUKIA C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBka onvcaHusl IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

Aaroput™Mbsl 00pabOTKHM HATypaJIbHbIX YHCEJ, 3alMCAHHBIX B MO3ULIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucd 4Yucia Ha OTAENbHble LHUQPHI,
HaxXOXXJEHUE CYMMbl W TpOU3BeIEHUS UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex MpPOCTBIX YMCEN B 3aJlaHHOM Juara3oHe. [IpencrasiieHne
yuciia B BUJIe HA0Opa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEIECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daitoBbie TIepeMeHHBbIe ((aitoBbie ykazaTtenu). Urtenwe u3 (aitna. 3anuck B
daii.

Pazbuenue 3agaun Ha noazagauu. [loamporpammel (poueaypsl U GyHKIUN).
Pexypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHble Mpolenypbl u
¢bynkuuu. Mcrionb3oBaHue cTeka Jjisl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOW OMOMMOTEKH S3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OMOAMOTEK  MOANPOTPaMM  CTOPOHHUX  MPOU3BOJUTENICH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsle MeToApl. TouHoe © TNPUOMIDKEHHOE pEIICHUS 3aayM.
YuclieHHbIE METOIbI PELIEHUS] YPAaBHEHUI: METO/ repedopa, METO OJIOBUHHOTO
nenenus. [TpubnmxEéHHOE BBIYMCIEHUE ATUH KPHUBBIX. BbIUuncieHue Miomaaen
buryp ¢ MOMOUIbI0 YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METOA



Tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKUIMKA OJHOM MepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
POrpaMMUPOBAHUS AJiE 00paObOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJIECHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKHM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPH JAaHHOW CTPOKHM, 3aME€HA HAWJAECHHOW IOACTPOKH HA APYTYIO CTPOKY.
['eHepanis Bcex CIOB B HEKOTOpPOM alipaBUTE, YAOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [Ipeobpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBel U TOCIENOBATENBHOCTH 4Hced. Bbluncienue 0000IMEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MacCHUBa WM YHCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
MPOU3BEIEHUS, CPEIHEr0 apu(PMETUYECKOr0, MUHUMAIBHOTO M MaKCHMaJIbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO]
y3bIpbKa, METOJl BbIOOpa, COPTUPOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpast coprupoBka wmaccuBa (anroputM QuickSort). JIBowuHbId TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHBIE MaccuBBI (MaTpHUIbl). AJTOPUTMBI OO0paOOTKU JBYMEPHBIX
MAaCCHBOB: 3aI0JHEHUE JBYMEPHOIO YHCIOBOIO MACCHBA M0 3aIaHHBIM MPaBHIIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil mporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIC
nokyMeHThl. CHocku, orjaBieHue. KomnexktuBHas paboTa € JTOKyMEHTaMHU.
NHCTpyMEHTBI pelieH3UPOBaHUs B TEKCTOBBIX Ipolieccopax. OOauyHble CEPBUCHI.
Henoass mepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubnuorpaguueckux ccpuiok. OQopMieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TeXHUYECKUE CpelcTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEICTBA PEAAKTHUPOBAHUS MATEMaTUUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHaIM3a JAHHBIX: MPOTHO3UPOBAHUE,
KJIaccUpUKalus, Kiactepusalus, aHanu3 oTkioHeHuil. I[locnepoBarenbHOCTH
peleHus 3a7ad aHaln3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OUMCTKA M OICHKA
KayecTBa JaHHBIX, BHIOOP W/WIIM MOCTPOEHUE MOJENH, MPeoOpa30BaHNUE JAaHHBIX,
BU3yaJIM3allisl TaHHBIX, UHTEPIPETALMUS pe3ysbTaToB. [IporpammHbie cpeacTBa u



UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombIiine naHHbIE.
Mamnnnoe o0y4yenue. IHTeNeKTyanbHbli aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX TaOIUIl. BbIUKCICHHE CYyMMBI,
CPEIHETO apuU(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBUIET0) 3HAUEHHS IUaIa30Ha.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJOYATHIX, JMHEWYATBIX W KpPYroBbIX auarpamm. llocTtpoenue rpaduxos
¢dbynkuii. [Togbop muHMM TpeH[a, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIeHUE YpaBHEHMM € TIOMOUIbI0 TOA0O0pa mapameTpa.
OnTuMu3anys Kak MOWCK HAWIy4YIIEero pelieHus B 3alaHHBIX ycioBusX. Llemesas
¢yHkius, orpaHudyeHus. JlokaibHble M TI00QJbHBII MHHMMYMBI LIE€JIEBOU
¢yHkuuu. Pemenue 3a1ay oNTUMHA3AUU C TOMOUIBIO 3JIEKTPOHHBIX TAOIUL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

Teopernueckue mMOAXOAbI K OLIGHKE KoJMdecTBa WHGOpMAIMU. 3aKoH
annutuBHOCTH MH(OpMmaruu. Dopmyna Xapriau. MHpopManus u BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust naHHbiXx. Anroput™ RLE. Anroputm Xaddwmana.
Anroputm LZW. ANTOpUTMBI CKATHS JAHHBIX C MOTEPSMH. Y MEHBLICHUE
rIIyOuHBI KogupoBaHus nBera. OCHOBHBIC Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh TMepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH IepeJayud  oOT
MH(POpPMAIIMOHHOTO 00BbEMA JaHHBIX U XAPAKTEPUCTUK KaHama CBA3U. [IpuyunHbI
BO3HUKHOBEHHUs OMMOOK TIpU Tmepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH TMepenadye TaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropeHuem 0utoB. Koasl XaMMuHra.

Cucrempl. KoMIOHEHTBI cUCTEMBI M HX B3auMojaeicTBHe. CHCTEMHBIN
addekrt. YnpapneHue kak nHGopMalMoHHbIi nporecc. OOpaTHas CBS3b.

Mogaenu u monenupoBanue. Llens monenupoBanusi. COOTBETCTBUE MOJIEIIH
MOJCIIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, Meu MoaenupoBaHus. Dopmanusarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3ynbTaTOB MOJICIUPOBAHUS B BHUIE, YAOOHOM s
BOCIIpUATHS yeioBeKoM. I'padudeckoe npeacrapieHue JaHHBIX (CXEMBbI, TAOJIHIIbI,
rpadukn).

['padpr. OcHoBHBIe MOHATUS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MAaTpHUIl, CIHUCKOB CMEXHOCTU. PemieHue
QITOPUTMUYECKUX 3a/1a4, CBSI3aHHBIX C aHanu3oM rpadoB (MOCTpOECHHE
ONTUMAJIBHOTO MYTH MEXJy BeplIMHaMu rpada, OmNpelereHue KOoJuyecTBa
pa3IMUHBIX MyTEed MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOIO

rpada).



JlepeBns. bunapaoe nepeBo. JlepeBbsi moucka. CrocoObl o0xoma mepena.
[IpencraBnenne apupMEeTHYECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UIPbI
JIBYX UTPOKOB C mojHOUW nHpopManuen. [loctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPhl B TAOJUYHON (popMe. BBIMIphIIIHbIE U TPOUTPHIILIHbIE
IO3ULIMH. BBIMTPBIIHBIE CTPATETHH.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHl MAIIMHHOIO IMEpPEBOAA U
pacmno3HaBaHusa yCcTHOUM peun. KornHutuBHbIE cepBUCHL. VaeHTH(HUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuatomuecs CUCTEMBI.
VcKyCcCTBEHHBI MHTEILIEKT B KOMIIBIOTEPHBIX Urpax. Vcronb3oBaHHE METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiab3oBaHue MeETO/I0B
MCKYCCTBEHHOI'O0 MHTEJJIEKTa B poOoToTexHuke. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIBHBIX cucTeM. HelpoHHbIE ceTH.

AJITOPUTMBI H IPOrPaAMMHPOBaHHUE

@opMmanuzanuss  OOHATHSA — anroputma. Mammea  TeropuHra  Kak
YHUBEpCcaJIbHas MOENb BeruncieHun. Tezuc Yépua—TwropuHra.

OueHka CII0KHOCTH BbIUMCICHUN. BpeMsa paboTel U 00BEM HCIONB3yeMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW  CJIIOKHOCTH  aJrOPUTMOB. AJITOPUTMBI  [TOJMHOMHAIBHON
cinoxxHoctd. Ilepebopublie anroputmbsl. llpuMepsl pa3iaMyHBIX —aAJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpPOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C TMOMOIIBID aAJITOpPUTMA
«pemiero DparocheHar.

MHoropa3psiaHble 1eible Yhclia, 3a7ja4i JUIMHHON apu(METHKH.

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

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOIO BBIpaXKEHHs. Bbluucienue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aMMMCAHHOTO B MOCT(PUKCHOMN dopme.

Ouepenu. Mcnosib30BaHUE OYepenn Jisl BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUeHTUpoBaHHOro rpada. KoiaumuecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO allMKJIMYECKOro rpada. Airoputm
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmbsl 00xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepeau 1yt 00X0/1a JepeBa.

JIlnHamMu4eckoe NpPOrpaMMHMpPOBAHME KaK METOJX pEIIeHUs 3axad  C
COXPAaHEHUEM MPOMEXYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOILIBIO



JTUHAMUYECKOTO TMPOTPAMMHUPOBAHMS: BBIUUCICHUE PEKYPCHUBHBIX (YHKIUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOTrpaMMHUpOBaHUHN. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
Wukarncynsuuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoextupoBanue wuHTepdeiica
nosib3oBaTenst.  Mcronb3oBaHWE TOTOBBIX — YNPABISEMBIX  BJIEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3pIkOB  mporpammupoBaHusi.  [lomstne o  mapagurmax
IPOrpaMMUPOBAHMUSL.

NupopmanuoHHbIe TEXHOJIOTIUH

OTanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO  MOJEIHMPOBAHUSA: MOCTAaHOBKA
3alayu, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAECIUPOBAHUS.

JuckpeTusanusi Tpud MaTEeMAaTHYECKOM MOJIECIUPOBAHUU HEMPEPBIBHBIX
npoueccoB. MogenupoBanue BHKEHHS. MoJenupoBaHie  OHOJOTMYECKHUX
cucteM. Marematuueckue  MOAEIM B DKOHOMHKE.  BbluncIUTENbHbBIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJCIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN IO pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctHeie  momenu.  Metoasl Monte-Kapno.  MmwuranmonsHoe
MozienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITY>KMBaHHMSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHHBEIX 0O0BekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
roToBOM 0a30if nmaHHBIX. 3amojHeHWe 0a3bl JaHHBIX. [loWCK, copTUpOBKa U
bunbTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Brruuciisiemsie 1osis B 3arpocax.

MHorotabnuunbie 0a3bl JaHHBIX. TUMBI CBSI3eM MexAy TaOaulamH.
Buenmnuit kintou. [{emocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTA0IMYHBIM Oa3aM
JTAHHBIX.

Nuteprer-ipuiioxkenus. [loHaTHE 0 CEpBEPHON U KIIMEHTCKOM YaCTAX CAWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HeAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix tabmui ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHULIE.

Pasmemenne BeO-caiiToB. Ycmyra XxocTuHTa. 3arpy3ka ¢aiioB Ha CaiT.

BBoa n300paxkeHHil ¢ MCIONB30BAHUEM PA3IMYHBIX HUGPOBBIX YCTPOWUCTB
(uudpoBbIX (PoToanmaparoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYrUX



ycTpoiictB). ['padmueckuii penaktop. Paspemenue. KaapupoBanue. Mcnpasnenne
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLHs — IIBETa.
OOecuBeunBaHue I1BETHBIX uU300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocioiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoOW obOnactu. [loaroroBka miumocTpaiuii 1jsi BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpussle. dopmaTel BEKTOPHBIX
pucyHkoB. Mcnionb30BaHue KOHTYpOB. BekTopu3zanus pacTpoBbIX U300paxeHH.

[IpyHIMOBI  TIOCTPOEHUS W PENAKTUPOBAHUS TPEXMEPHBIX  MOJEIEH.
Cerounble monemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilondatue o BupTyaiabHOU
pPEaIbHOCTH U JOIIOJIHEHHOM PEAIBHOCTH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpUEHTAIMM, TNO3UTUBHBIX BHYTPEHHHUX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OIMbITA JESITEILHOCTH B IPOIECCEe
peanu3alnuMyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIBHOM JESATEILHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpaszoBaHus y oOyuyaromierocs OyayT c(opMHpOBaHBI CIEAYIOUINE JTUYHOCTHBIC
pEe3yJbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA W TPaBOMOpsIKa,  COOJIIOJCHHME  OCHOBOMOJIAraloIMX  HOPM
WH(OPMAITMOHHOTO MpaBa ¥ HHOOPMAITMOHHON OE30TTaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHONIIEHUE K UCTOPHUUECKOMY HACJIEAUI0, TOCTUKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOT'0 OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOUYasl OCTETUKY HAy4YHOTO H
TEXHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIIMOHHBIX TEXHOJIOTHH;

5) pu3uYecKOro BOCIUTAHMS:

chOPMHPOBAHHOCTh  370POBOTO W  Oe3omacHOro  o0Opas3a  KH3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO, B TOM 4YHCIE 3a CYET



cobmonenns TpeOoBaHuil 0€30MacHOM 3KCIUTyaTallii CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOHN JEATEIHHOCTH TEXHOJOTUYECKOW W COIUAIBLHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMHUPOBaHHEM ¥ HWH(GOPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHHUSAX HAyKH WH(OPMATUKH W HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOP Oyaymieil mpodeccun u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUI0O W CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) IKOJIOTHYECKOT0 BOCITUTAHUSA:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHusi, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMaImoHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTIXKCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaIui MHOTHX cdep )KU3HH COBPEMEHHOTO 00IIIECTBA;

OCO3HAHHWE IIEHHOCTU HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporecce noCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPAMMBI
no wHPOPMATUKE Yy OOYYAIONMUXCS COBEPIICHCTBYETCS AMOIMOHATHHBIN
WHTEJUICKT, MPpenoaratonuii ChopMHUpPOBAHHOCTS:

cCaMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTH aIanTUPOBATBCI K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIOIICH CTpeMJIEHNE K JIOCTHKCHUIO 1EeTU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCUCTBOBATh, MCXOMAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATLHOE COCTOSIHHEC
JIPYTUX, YYUTBIBATh €r0 TPU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIOCOOHOCTHh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BHICTPANBATh OTHOIIICHHUS
C IpYTUMHU JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMECHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4yeOHbIE [JEUCTBUS, KOMMYHUKATHUBHbIC
yYHUBEpCalIbHble Y4YeOHbIE JCUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBIC Y4YEOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalM3UpOBaTh  IMpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA JI1 CPAaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONpENENATh LEJN JACSITEIBHOCTH, 3a4aBaTh IApaMeTpbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarbiBaTh IUIAaH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajlu3a HWMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabdOTy B  YCIOBHSX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-MCCIIE0OBATENBCKON U MPOEKTHOM €SI TENbHOCTH,
HaBBIKAMM  pa3peuieHus npoodsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOA0B PEUICHUS TIPAKTUUYECKUX 3aa4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4€OHBIX CHUTyalMsX, B TOM 4YHUCJIE NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

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

CTaBUTh W (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJayd B 00Opa30BaTEIbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTyMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh IOJYYEHHBIE B XOJE€ pEUIEHMs 3aJaud  pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOCa CPENCTB U CIIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAaHUS B IO3HABATEJIBHYIO M IPAKTHUUYECKYIO 00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€W, NpEUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTh NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
MHTEPIIPETALNIO HH()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTb TEKCThl B pa3dMuHbIX (opmarax ¢ y4€TOM Ha3HAUYEHUS
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO  (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3alliy;

OLIEHUBATh JOCTOBEPHOCTb, JIESTUTUMHOCTh HH(pOpMalmu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIOJIb30BaTh  CpPEeACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pPecypcocOepexeHMs, TMpaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIaJIeTh ~ HAaBBIKAMW  pAClO3HABaHMS W 3alIUTHl  HWH(pOpMAIWH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacmo3HaBaTh HEBEpOATbHBIE CpeACTBa OOIIEHWS, MMOHMMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTYyalluidl |
CMSATYATh KOH(JIUKTHI;

BJIaACTH Ppas3sIn9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHH,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyaluu,



Pa3BEPHYTO W JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHHS C HCIOJIb30BAHHEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

NpUHUMATh 1€MW  COBMECTHOM  JEATECIBbHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATh JCHCTBUSI MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAaH JCHCTBUM,
pacmpenensaTh pojii ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXKIOTN0 YYaCTHHUKA KOMAaHIbl B
oOIIMiA pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MPOEKTHI, OICHWUBATh HJAEH C TMO3WIAM HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyalUsX, MIPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBUS

1) camoopranuszanmus:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEeATEIbHOCTH U AKU3HEHHBIX CUTYalUAX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pelICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LESIM;

BJIAJE€Th  HABBIKAMM  IO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUI, UCMOJIb30BaTh MPUEMBI PEIIEKCUU I OLEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

IPUHUMATH ce0sl, MOHMUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPUM AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yuenus kypca MHGOpPMATHUKUA YIIIyOJIE€HHOrO YpoBHS 6 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
PE3yJIbTaThI:

BJIQJICHUE TPEICTaBICHUSMH O PO WHGOPMAIMU U CBSA3AHHBIX C HEU
IPOIECCOB B TPHUPOJIEC, TEXHUKE M OOIIECTBE, MOHATUAMU «HUH(DOpMAIHS,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMAy»,  «KOMIIOHEHTBI  CHCTEMBI»,
«cucTeMHbIN A PerT», «MHPOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMU TIoucka HH(opmanuu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH(OPMAIIHIO, TOYICHHYIO U3 ceTH VHTepHET;

YMEHHE XapaKTepu30BaTh OOJbIIME JaHHBIC, TMPUBOAUTH MPUMEPHI
UCTOYHUKOB HX TOJY4YEHHMs] W  HalpaBJICHUs HCIOJIb30BaHUS, YMEHHUE
KJIaCCU(UIIMPOBATh OCHOBHBIE 3aJjaud aHajdu3a JaHHbIX (MPOTHO3MPOBAHUE,
KJIacCU(pUKAIus, KJIaCTepU3aIlus, aHam3 OTKJIOHCHHIA), OHUMATh
MIOCIIEIOBATEIHHOCTh PEIICHUS 3a/1a4 aHAIN3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OYNCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/WIM TIOCTPOEHUE MOJCIH,
npeoOpa3oBaHue JAHHBIX, BU3YAIU3AlHsl TaHHBIX, UHTEPIPETAIUs Pe3yIbTaTOB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TEHACHIIUNA Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHWE HaBbIKaMHU pabOThl C OMEPAMOHHBIMU CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOecrmeueHusi s pelieHus ydyeOHBIX 3aJad 1o
BBIOpaHHOH crienuanu3anuy;

HaJIMYUE NPEICTaBICHUNH O KOMIBIOTEPHBIX CETAX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLIMIIAX OPTaHU3ALNN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3pabOTKu M (HYHKIMOHUPOBAHUS WHTEPHET-
IIPUIIOKEHUM;



NOHMMaHHE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB M CPEACTB IPOTUBOJEHUCTBHS 3TUM YIpo3aMm, COOJIOJEHUE Mep
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JTAHHBIX, COOJIIO/IEHNE TPeOOBAaHUMN TEXHUKU 0€30MaCHOCTU U TUTHEHBI NPU padboTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMH IIU(POBOTO OKPY>KEHHUS, TOHUMAaHKE
IIPaBOBBIX OCHOB MCIOJIb30BaHUSI KOMIIBIOTEPHBIX MpPOrpaMM, 0a3 [JaHHBIX W
paboTel B ceTn MHTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIIOB AUCKPETU3alUU pAa3JIMYHBIX BHJIOB
uHopMaIuU, YyMEHHUE ONpelNesiTh HMHPOPMALUOHHBI O00BEM TEKCTOBBIX,
rpaduyueckux M 3BYKOBBIX JaHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3allNH,
YMEHUE OMNpEeAeNsATh CPEAHIO CKOPOCTh IE€pelaud JAHHBIX, OIICHUBAThH
U3MEHEHUE BpPEMEHU TMepeJayd NpH M3MEHEHHH HWH(OPMAIMOHHOTO 00BbEMa
JTAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 3a]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YyHUCel, AITOPUTMA IMOCTPOCHHUSI 3alMCH YKCIIA B MO3UIIMOHHON CUCTEME CUUCIIECHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATH apU(PMETHUECKUE OIepalMd B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPE0oOpa30BAHMS JIOTUUECKUX BBIPAXKEHHUM, HCIONb3Ys
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHONW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIe
UCTUHHOCTH, HUCCIIE0BaTh 00JacTh MCTUHHOCTH BBICKA3bIBaHUS, COIEPHKAIIETO
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHCEI B 3aJJaHHOM JMara3oHe, 00paboTka MHOTOpa3psAHbIX IEJbIX
YHUCEJN, aHAJIU3 CUMBOJIBHBIX CTPOK M APYTHX), aJATOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHUE ONpPEeAeNsATh CII0XKHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX aJTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
QITOPUTMBI, TBOMYHBIA MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOXKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IPOrPaMMHUPOBAHHUS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npencraBieHusMH O O0a30BBIX THMAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE MCIOJb30BaTh OCHOBHBIE  YIPaBJISIOLINE
KOHCTPYKLIMM, YMEHHUE OCYILIECTBIATh AHAINW3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPEAETATh PEe3yAbTaThl padOThl MPOrpaMMBbl IPU 33JAHHBIX MCXOJHBIX JAHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX



pE3yNbTAaTOB, BBISBIATH JAHHBIC, KOTOPhIE MOTYT NMPHUBECTH K OMHUOKE B padoTe
IpOrpamMmbl, HOPMYIUPOBATH MPEITIOKEHUS 110 YIYUIICHUIO MPOTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAlMOHHBIE MaTEPUAbl C UCIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIIEHUs, MOA00p JUHUU TPEH/A, PEIICHHE
3aJlay MPOTHO3UPOBAHMS).

B npouecce u3yueHus kypca MHGOPMATHKU YIiyOJE€HHOrO ypoBHS 6 11
Knacce oOydaromuMmuca  OyayT  JOCTUTHYTHI — CIEAYIOIIHE  IPEAMETHBIC
pEe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KOJbI), HMCIOJIb30BaTh MPOCTEUIIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHHUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITBI
pabOThI MPOCTHIX AITOPUTMOB CXKATUS JAHHBIX;

YMEHHE pellaTh aJrOpUTMHUUYECKUE 3a/Jaud, CBSI3aHHBIC C aHAIW30M rpados
(3aJauyn  MOCTPOEHUS ONTUMAJILHOTO TMYyTH MEXAYy BepuimHaMu Trpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTe€d  MEXAYy  BEpIIMHAMU
OpPUEHTHUPOBAHHOTO AIMKIMYECKOro rpada), YMEHHE HCTOIb30BaTh JIEPEBbS MPHU
aHaNMM3€¢ W TIOCTPOCHUU KOJOB M Ui TPEACTABICHUS apUPMETUYECKUX
BBIpAXEHUMN, TIPU PELICHUU 3a/1a4 TTOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBI O 33J]aHHOMY QJITOPUTMY, pa3padaThiBaTb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaThiBaTh W PEATU30BBHIBATH B BHUJAEC MporpaMm 0a3oBbIe
QITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOTrpaMMax JIaHHBIC Pa3IMYHBIX THUIIOB C
YYETOM OTPAHMYECHUN HA JMANA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
PEIICHNH 3a/1a4 CTPYKTYPbI JaHHBIX (CIUCKH, CIIOBApH, CTEKH, OYECPEIH, ICPEBH),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JAaHHBIX, TPUMEHSITh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJII 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

YMEHHE CO37aBaTh B€O-CTPAHULIBI,



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpPEeACTBax CO3JaHusi M pabOTbl C HUMH, YMEHHE HCIOJIb30BATh TaOJIMYHbBIC
(penauroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTUPOBKY U TMOMCK 3amuceil B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0azy
JTAHHBIX) ¥ CIIPABOYHBIE CUCTEMBI;

YMEHHE HCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMATUUECKUE MOJIEIM JIJIs aHAJIi3a
O0OBEKTOB M TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJIM3 pe3yJIbTaTOB, IMOJNYYEHHBIX B XOJE€ MOJIETUPOBAHUS, OILICHUBATh
COOTBETCTBHE MOJIEIN MOJICIUPYEMOMY OOBEKTY WIIM MPOIECCY, MPEACTABISTH
pe3yibTaThl MOJICIMPOBAHKUS B HATJISITHOM BU/JIC,

YMEHUE OpraHW30BBIBATH JUYHOC WH()OPMAITMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, IOHUMaHHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX NMPHHIIUIIOB Pa0OTHI, BO3MOKHOCTEH M OTpaHUYICHUS
MIPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIUICKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUA O Kpyre perraeMbpIX 3a7ad MAIIMHHOTO OOy4YeHUS
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TTPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  WCMONB30BaHUU  HMHPOPMAINMOHHBIX  TEXHOJOTHMH B Pa3IUYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ Konrposbusie IIpakruyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypchbl
Pazgea 1. lndpoBasi rpaMOTHOCTH
11 Kommnsrorep - yHuBepcanbHOE YCTPOHCTBO 6
' 00pabOTKHU TaHHBIX
1.2 [Tporpammuoe obecnieueHme
1.3 KommbrorepHsie cetn
1.4 WNudopmannonnas 6€30macHOCTb 2
Htoro no paznemny 24
Pa3nes 2. Teopernueckue 0CHOBbI HHPOPMATHKH
[IpencraBnenue nHGpoOpMaLuu B
2.1 P op 19 2
KOMITbIOTEpE
2.2 OcHOBBI aNreOpbl JOTUKU 14
2.3 KomnbrotepHas apudmerrnka 7
Hroro mo pazueny 40
Pa3nes 3. Anropur™Mbl M1 IpOrpaMMHpOBaHue
3.1 BBenenne B mporpaMMupoBaHue 16 0.5
3.2 BcniomoratenbHbIE anropuTMbI
3.3 YucieHHbIE METOIBI
34 AnroputMbl 00pabOTKH CHMBOJIBHBIX 5 1
' JTAHHBIX




3.5 AAropuT™Mbl 00pabOTKH MacCHBOB 10 3.5
Wroro no pazueny 44
Pa3nen 4. Un¢opmanmoHHbIe TEXHOJIOTUM
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanu3 JaHHBIX 3
Wroro no pazueny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paszgea 1. Teopernueckue 0CHOBBI MH(POPMATHKH
Nudopmanus u nabOpMaITMOHHBIE
1.1 dopan dopwan 10 2.5
IIPOIIECCHI
1.2 MopenupoBaHue 8 2
Hroro mo pazueny 18
Pa3zngen 2. AnropuT™MbI U IPOrpaMMHUPOBAHUE
2.1 DIEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOpUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHD 16 45
POTPaMMHUPOBAHUS
Hroro mo pazueny 50
Paznen 3. UndopMannoHHbIE TEXHOJIOTHHU
KommbrorepHo-MaTeMaTuyeckoe
3.1 P 8 2
MOJICITUPOBAHHE
3.2 baser gaHHBIX 10 4
3.3 Be06-caiitsr 14 4
3.4 KomnbsrotepHas rpadpuka 3.5
3.5 3D-MoenupoBanue 3
Hroro no pazneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




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

Kon
NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TpeGOBAHUS K PeIMETHBIM pPe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namo (nonumams)

11

[TorrMaHne OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA W (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlMOHAPHBIX W MOOWJIBHBIX KOMITBIOTEPOB; TCHICHIIHIA
pa3BUTHs KOMITBIOTEPHBIX TEXHOJOTHHU; BJIAJICHUE HABBIKAMH Pa0OThI C
ONEPAlMOHHBIMH CHUCTEMaMH W OCHOBHBIMH BHUJaMH TPOTPAMMHOIO
obecrieueHHss Ui pemIeHWs  y4eOHBIX 3aJad 10  BBEIOpaHHOM

cricnyain3anuu

1.2

Hannune mnpencraBineHuii o 0a30BbIX MNpUHIMIAX OpraHU3aluud U

q)YHKI_II/IOHI/IpOBaHI/IH KOMIIBIOTCPHBIX ceTei

1.3

ITornMmaHne OCHOBHBIX IMPUHOUIIOB JUCKPETU3AlUKU Pa3JINYHBIX BHUIOB

uHpOpMaLuu

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKM YMCIOBOM M TEKCTOBOM
uHpopMaluy (3alMCh 4YHCEN B IO3UIHOHHONW CHCTEME CUHCIIEHUS,
JEIMMOCTbD LIETIBIX YHMCEN; HaX0XKJIEHUE BCEX MPOCTHIX YHCEN B 3a/laHHOM
nuarna3one; o0paboTka MHOTOPAa3PSAHBIX IENBIX  YHCEN, aHaIHu3

CHUMBOJIBHBIX CTPOK U I[pyrI/IX), AJITOPUTMOB IMOUCKA U COPTUPOBKHU

1.5

3Hanue (pYHKHHOHaJ'II)HBIC BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenne OCHOBHBIMHM CBEACHUSMH O 0a3zax HaHHBIX, WX CTPYKTYpE,

CpeaAcCTBax CO3aHUA U pa60TBI C HUMH

1.7

ITonnMaHue BO3MOXKHOCTEH U Ol"paHI/I‘-ICHI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HWHTCIUICKTA B Pa3IMYHBIX O6J'IE[CT$IX; HaJIH4ue HpCHCTaBHCHI/Iﬁ 00
HCITIOJIBb30BaHNU I/IH(i)OpMaI_[I/IOHHI)IX TEXHOJIOTHI B Pa3INYIHBIX

npodeccuoHaNbHBIX chepax

1.8

Brmanenue TeopeTMUECKMM amnmapaTtoM, ITO3BOJIIOIIMM  OCYIIECTBIATH
MIPEICTABJICHUE 3aJaHHOI0 HATypaJbHOTO YHCIA B PA3JIMYHBIX CHUCTEMAX
CUMCIICHUS; BBINOJHATH NpPeoOpa3oBaHUSl JIOTUYECKUX BBIPAKECHUH,
UCTIONB3Ysl 3aKOHBI anreOpbl JIOTHKH; ONpPENeNsiTh KpaT4allIuid MmyTh BO
B3BEIICHHOM rIpade M KOJMYECTBO IyTell MexXJ1y BepLIMHAMHU

OPUEHTUPOBAHHOTO ALMKINYECKOro rpada




Ymemo

2.1

2.2

VYMeHune HCI0Ib30BaTh KOMIIBIOTCPHO-MATCMATHYCCKUC MOACIU JIA
aHaym3a O0OBEKTOB U IMPOLECCOB: (HPOPMYITHPOBATH IEJIb MOJCITHUPOBAHNS,
BBIMIOJIHATh AHAJIM3 PE3YJIbTATOB, MOJYYCHHBIX B XOJ€ MOJCIHPOBAHHUS,
OLICHMBATh  AJICKBATHOCTH MOJEIH MOJCIUPYEMOMY OOBEKTY — HJIH

MPOLECCY; MPEACTABIIITh PE3YAbTATHI MOJAEIUPOBAHKS B HATJISITHOM BUIE

YMenue kinacCHPUIMPOBATH OCHOBHBIC 3a/ladll  aHANU3a JaHHBIX
(mporHo3upoBaHue, KJIacCU(UKAIIHS, KJIacTepu3anus, aHaJu3
OTKJIOHEHMI1); MOHMMAaTh MOCJIEI0BATEIIbHOCTh PEIeHUsl 3a7ad aHalu3a
JTaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KayecTBa JaHHbIX,
BbIOOp ¥ (WJIM) TMOCTPOCHHE MOJENH, TNPeoOpa3oBaHUE JIAHHBIX,

BU3yalIn3alud JaHHBIX, HHTCPHIPCTALUA PE3YJIbTATOB

2.3

2.4

YMmenue onpenensite nHPOPMAIHMOHHBIH 00BEM TEKCTOBBIX, TpapUUECKUX
Y 3BYKOBBIX JIaHHBIX IIPU 3a/IaHHBIX [apaMeTpax IUCKpPETH3aluu. Y MEHUE
ONpeNeNiATh CPEAHIO CKOPOCTh Iepelayd  JIaHHBIX, OLIEHUBATh
U3MEHEHHE BPEMEHHU Iepelaud HpU HU3MEHEHMH HH(POPMALUOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

YMeHHne CTpOUTh KOJA, OOECNEeYMBAIOIIMK HAWMEHBIIYI0 BO3MOXXHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IPY U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnonap30BaTh IMPU PEIIEHUWH 3aJa4 CBOMCTBA IMO3WIIMOHHOU
3allACH YHCEJI, aJrOPUTMbI MOCTPOEHUS 3alUCH YUCIA B TMO3UIIMOHHOU
CHCTEME CUHMCIICHHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCIa I10
CTPOKE, COZEpKalllel 3aluch 3TOT0 4YMCia B IMO3ULHMOHHOW CHCTEME
CUUCIIEHHSI C  3aJaHHBIM  OCHOBAaHHWEM;  YMEHHE  BBINOJHSATH

apI/I(i)MeTI/I‘IGCKI/IG onecpanr B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3BIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpPMaJIbHBIX (QopMmMax MO 3aJaHHOM  Talnwuie
UCTUHHOCTH;  HCclenoBaTb 00JacTh  UCTMHHOCTH  BBICKA3bIBaHMS,

COACPKAIICTO MMEPEMEHHBIC, PCIIATh HECIOXKHEBIC JIOTHYCCKUEC YPABHCHUA

YMeHue pelarsk aJIrOpUTMUYECKUE 3alaud, CBSI3aHHBIE C aHAIM30M
rpadoB (3aauv MOCTPOEHHUS ONTHUMAIBHOTO MYTH MEXKIY BEpIIMHAMU
rpada, ornpenenaeHus] KOJUYECTBA PA3IMYHBIX MyTeH MEXIy BEepIIMHAMHU

OPUCHTHUPOBAHHOT'O alITUKIINICCKOTO rpa(ba)

2.8

YMeHune ucnonb30BaTh JEPEBbs MIPU aHAIU3€ U MOCTPOCHUU KOAOB U IUIS
NpeCTaBiIeHNss apu(METHYECKUX BBIPOKEHHUM, NpU peIIeHUH 3a1ad
IIOMCKa U COPTHUPOBKHM; YMEHHE CTPOUTH AEPEBO MUIPhl MO 3aJaHHOMY
QITOPUTMY; pa3pabaThiBaTh U OOOCHOBBIBATH BBIUTPBILIHYIO CTPATETUIO

UTPBI




2.9

2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBL C  HUCIOJIB30BAHUCM TaGHI/ILI
TPACCUPOBKH,; OIPCACIIATH 0e3 HCII0JIb30BaHUS KOMITIBIOTCPA PC3YJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIINWX HUKJIIbI, BETBJICHUA U

MMOAIIPOTrpaMMBI, IIPU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue OIpelensiTh CIOXKHOCTh HM3y4aeMbIX B Kypce 0a3oBbIX
QITOPUTMOB (CYMMHPOBAHHME 3JIEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE AITOPUTMBI, JABOWYHBIM IOUCK) U INPUBOAUTH IIPUMEPHI

HCCKOJIbKHX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU IS pCHICHUSA OI[HOﬁ 3aJa4u

211

Brnagenne yHUBEpPCATBHBIM  SI3BIKOM  IPOTPAMMHUPOBAHHS  BBICOKOTO
yposus (ITackainb, Python, Java, C++, C#), npeacraBieHussMA O 6a30BbIX
TUNaX JAHHBIX M CTPYKTypax JIaHHbBIX; YMCHHE HCIIOJIb30BaTh OCHOBHBIC
VIPAaBISIONUE  KOHCTPYKIMH;  YMEHHE  OCYIISCTBIISTH  aHAIU3
NPEUIOKEHHOW ~ MPOrpaMMBI:  ONPENENSTh  PE3YJbTaThl  PabOTHI
pOTpaMMBbI TIPU 33JaHHBIX UCXOJHBIX JIAHHBIX; ONPEICIISATh, MPU KAKUX
UCXOJIHBIX JIaHHBIX BO3MOYKHO TOJYYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISIBJISITH JIAaHHBIC, KOTOpPHIE MOTYT NPHBECTH K OIMUOKe B pabote
nporpaMMmbl;  (OPMYJIMPOBATh  TPEUIOKCHHS 10 YIIYYIICHHUIO

MMporpaMMHOIr0o Koa

2.12

YMeHHne pealn3oBBIBATH Ha BBIOPAHHOM JUII  HM3Y4YCHHS  SI3BIKE
nporpaMmmupoBanusi Beicokoro yposus (ITackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPaOOTKH YHCEI, YUCIOBBIX MOCIIEA0BATENbHOCTEH
M MacCHMBOB: TMIPEJICTABICHWE UHWCIa B BUIEC HabOpa MPOCTHIX
COMHOXHTENEH; Hax0oXJIEeHHE MaKCHUMalbHOW (MUHUMAJIbHON) LHUQpPHI
HaTypaJbHOTO YHCIIa, 3alIMCAHHOTO B CUCTEME CUHMCIICHHS C OCHOBAaHHEM,
He npeBblmaonM 10; BbluuCIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
9JIEMEHTOB MAacCHMBa WJIM YHCIOBOM IMOCIEAOBATEIBHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEIHEr0  apu(METHYEeCKOTO, MHHHMAJIBHOTO |
MaKCHUMAaJIbHOTO 3J€MEHTOB, KOJMUYECTBA 3JIEMEHTOB, YJOBIETBOPSIOIINX
3aJJaHHOMY YCIIOBHIO); COPTHPOBKY DJJIEMEHTOB MAacCHBa;, YyMEHHE
UCTIOJIB30BaTh B TPOTpaMMax [aHHBIE pa3JIMYHBIX THIIOB C YYETOM
OTpaHMYEHUH Ha JMana3oH UX BO3MOXKHBIX 3HAYEHWUH, NMPUMEHATh MpPU
pELICHUH 33/1a4 CTPYKTYpPBI JaHHBIX (CHHCKH, CIOBApPH, CTEKU, OUEpe.H,
JIepeBBs1); IPUMEHATh CTaHAAPTHBIE U COOCTBEHHBIC TOATPOTPAMMBI IS
00pabOTKM YMCIOBBIX MAHHBIX W CHMBOJBHBIX CTPOK; MCIOJIH30BATH MPH
pa3paboTke mporpamMm OUOIMOTEKH MOAMPOTPaAMM; YMEHUE HCIIOIh30BATh

CPEJCTBA OTJIaJKH IPOrpaMM B CPEZI€ IPOIPaMMHUPOBAHHUS

2.13

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6JII/II_U>I JIJIsL aHaJIM3a,

npecTaBieHuss U 00pabOTKM JaHHBIX (BKJIIOYas BBIOOP ONTUMAJIbHOTO




pelieHus, moadOp JMHUM TPEHJA, PEUICHHE 3ahad IpPOTHO3HPOBAHUA);
YMEHHUE HCHOJb30BaTh TAOMUYHBIE (PENALMOHHBIE) 0a3bl NaHHBIX M|

CIIPpaBOYHBIC CUCTECMBI

2.14

YMeHue OpraHu30BBIBATh JTHYHOC WH(GOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  DPA3JIMYHBIX  CPEACTB  IU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHU(PPOBBIX CEPBUCOB TOCYJAPCTBEHHBIX

yCIIyT, TUPPOBBIX 00pa30BATEILHBIX CEPBUCOB




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO TH®OPMATUKE

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

1

Hudposast rpaMOTHOCTH

11

1.2

OCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaJ'[J'ICJ'IBHBIe
BBIYMCIICHUA. MHoronpoueccopHHe CHCTEMEI. P acnpez[enéHHHe

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0JIBIINX JaHHBIX

[IpyHLIMOBI TOCTPOEHHSI M amlMapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CereBble mporokosnbl. Cerb HWurepHer. Agpecanuss B cetu HHTepHer.
[Tpotokonsr crexka TCP/IP. Cuctema nomenusix uméH. Paznenenue |IP-cetn Ha

MOJICETH C MOMOILBIO MAaCOK MOACETEeH

1.3

14

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. [IpuHIMIIBI pa3MenICHUS U
uMeHoBaHus (aitnoB B gonroBpemMeHHOW mnamst. [llaGnoHbl i omucaHus
rpymi ¢aiinos

CkopocTp mepenaud  JaHHBIX. 3aBUCHUMOCTh  BPEMEHM  IepeJayd  OT

MH(OPMaLIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

HIudpoanue nanHbIx. CUMMeTpUYHble U HecuMMeTpuuHble mUGpsl. [ndps
npoctoit 3amensl. [udp Lezaps. udp Buxkenepa. AnroputMm mmdppoBaHus
RSA

1.6

2.1

Kozpl, no3Bossitonive 00HapyXKUBaTh U UCIPABIIATH OIIMOKH, BOSHUKAIOLIUE TIPU
nepenaye 1aHHbIX. Paccrostnne Xammunra. KonupoBaHue ¢ mOBTOpEHHEM OUTOB.

Konasr XsMmMuHTa
Teoperuueckne 0CHOBBI HHPOPMATUKHI

JlBonuHoe  KogupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3alMCAaHHBIX C MOMOIIbI0O HEPABHOMEPHBIX KOJIOB.
VYcenoue ®ano. IlocTpoeHne OHO3HAYHO EKOAMPYEMBIX KOJOB C MOMOUIBIO

nepeBa

2.2

2.3

Teopernueckne mnoaAXoAbl K OIEHKE KojiudecTBa HHGopmauuu. EauHuIbI
U3MEpeHusi KonuuecTBa uHGpopMmanuu. AndaBUTHBI MOIXOA K OIEHKE
KonuyectBa HMH(OpManuu. 3akoH aaguTHBHOCTH HHpopmanuu. Dopmyna

Xaptnu. Uudopmarus u BepositHocTh. Dopmyia [llennona

Cuctembl cumcnenus. Pa3BépHyTas 3amuch ILETIBIX M JPOOHBIX YHCEN B
HO3UIIMOHHON cucTteMe cuucieHus. CBONUCTBA IMO3UIMOHHOM 3aIllMCH YHCIIA:
KOJIMYECTBO IU(p B 3amUCH, MPU3HAK JCTUMOCTH YUCIa HA OCHOBAHUE CUCTEMBI
CUUCJICHUSL. AJIFOpI/ITM HepeBo,ua ICJI0Tr0 4Ynciia u3 P-H‘-IHOfI CUCTEMBbI CUUCIICHUS

B JICCATUYHYIO. AJITOPUTM TepeBoja KOHEUHOH P-muHON ApoOu B AECATHUHYIO.




2.4

2.5

ANTOpUTM MEpeBo/a ILEJOro YMcia W3 JSCSITHYHOW CHCTeMbI cuucieHus B P-
nuHyto. IlepeBos KOHEYHOH pgecATHYHOM npodu B P-nunyro. J[BomuHas,
BOCBMEpUYHAs M IIECTHAAIATEPUYHAS CUCTEMbI CUYUCIICHHS, CBSI3b MEXKITY HUMHU.
Apudmernueckue orneparnyy B MO3UIIMOHHBIX CHCTEMAaX CYMCIICHHS

TponuHas ypaBHOBEIICHHAS CUCTEMa CUUCIIECHUs. /[[BONYHO-/IecITHYHAsS CUCTEMa
CUHCIIEHUS

Komuporanue tekcroB. Konuposka ASCII. OgnobaliTHbie KogupoBKu. CTaHmapT
UNICODE. Kommposka UTF-8. Omnpenenenue wWHGOPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOLLIEHUN

2.6

2.7

2.8

2.9

KomupoBanue n3o0paxenuii. Onenka nHGOPMAIMOHHOTO 00bEMa TpaguuecKux
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U FJIY6I/IH€ KOAWpOBaHUA LBETA. HBGTOBBI@
monenu. KomupoBanue 3Byka. OneHka HH(GOPMALMOHHOIO 00BbEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPECTU3AIUN U PA3PAAHOCTH KOAUPOBAHUSA

Anrebpa noruku. IloHsaTtue BbicKa3biBaHMsA. Bpicka3biBaTenbHble (OPMBI
(mpenukater). KBaHTOpHI CylIecTBOBAaHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HCTUHHOCTU. Jloruueckue BbIpaKEHUS.
Jlornueckue ToxxaecTBa. Jlornyeckue onepanyuy 1 onepanyuy HaJ MHOKECTBAMH.
3aKkoHbl anreOpbpl JIOTUKU. OKBHUBAJEHTHBIE MpPeoOpa3oBaHUs JIOTMUYECKUX
BBIpa)KEHUI. JIornueckue ypaBHEHHs U CUCTEMBI YPABHEHUM.

Jlormueckue (GyHKIUU. 3aBUCHUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTMUECKUX
(GyHKIUH OT KOJTMYECTBa apryMEHTOB.

Kanonnueckue (opMbl TOrHYECKUX BBIPaKEHHUH

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC HOPMAJBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_Ie HCTUHHOCTHU

Jlormueckue 9leMEHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropa3psaaslii cymmarop. IloctpoeHne cxem Ha JIOTMYECKUX 3JIEMEHTaX I10
3aJJaHHOMY JIOTUYECKOMY BBIPAXKEHMIO. 3alKCh JOTHYECKOI'O BBIPAXKEHHS I10

JIOTUYECKOM cXeMe

2.10

2.11

Mogenn u wmopenupoBanue. llenn MopenupoBaHus. ANEKBAaTHOCTbH MOJIEIH
MOJIETTUPYEMOMY OOBEKTY WM mporieccy. DopManu3aius IpUuKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToB MOACTUPOBAHUS B BUJIE, YIOOHOM JUISI BOCIIPUSTUS

yenoBekoM. ['paduueckoe npeacraBieHue 1aHHbIX (CXEMBbI, TAOIUIbI, TPadUKH).

[IpeacraBinenue uenbIXx 4YHCEl B NaMATH KommbloTepa. OrpaHUYEeHHOCTh
JUana3oHa 4YHcell MPH OTrpaHUYEHWU KonudecTBa paspsanoB. [lepenonHeHue
paspsnHOl ceTku. be33HakoBbie M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JOTIOJTHUTENBHBIN KOJI OTPULIATENbHBIX YHCET.

[ToGutoBbIe JOrMuyeckue onepanuu. Jlorndeckuii, apupMeTHUeCKUil U

nukmnueckuit  casurd. [lludpoBanne ¢ moMoOmBI0 MOOMTOBOW  OlEpauu




2.12

2.13

2.14

«uckinouaromiee I

[IpencraBiacHue BEIECTBEHHBIX YHCEN B NMaMATH KOMIIBIOTEpA. 3Ha4aulas 4acTb
U NOopsAoK uMcna. Jluama3oH 3HAa4eHMM BELIECTBEHHbIX uucesl. [IpoOiemsl
XPAHEHUS BEIECTBEHHBIX 4YHUCEN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsaaoB. BelnonHeHue omnepanyii ¢ BEIECTBEHHBIMM YWCIIAMH, HAKOIUICHHE

onoOoK IIpH BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUll CMEXHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXHOCTH. Peuienue
AITOPUTMUYECKUX 3aJad, CBSA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTUMAJIBLHOTO IYTH MEXIYy BepIIMHaMu Tpada, ompeneneHue KOJIUYECTBA
pa3IMYHBIX NyTeH MEX]Iy BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. JlepeBps moucka. CrocoObl o0xona jaepesa.
[IpencraBnenne apupMeTHIECKUX BBIpAXECHUN B BUAE JepeBa. Vcmonb3oBaHue

rpadoB U 1epeBLEB IPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JluckpeTHble UTpbl ABYX UTPOKOB ¢ MojiHOM uHpopmanueil. [loctpoenue nepesa
nepebopa BapUaHTOB, ONUCAHHE CTPATETMH WUIPbl B Tabiu4yHOU dopme.

BLII/II‘pLIIJ_IHI)Ie W NPOUTPLINIHBIC TO3UITAN. BLII/II‘pLIIJ_IHHe CTpaTeruu

CpeI[CTBa HCKYCCTBECHHOI'O HHTCIIJICKTA. I/II[GHTI/I(I)I/IKB.LII/IH n IIOUCK
I/I306pa)I(GHI/II>’I, paciio3HaBaHUEC JIUII. Hcnons3oBanne MeTOH0B HCKYCCTBECHHOI'O
HWHTCIIJICKTA B 06yqa1011114x cucremax. Mcronp3oBaHrue METOIOB HCKYCCTBECHHOI'O

WHTEJUIEKTa B poOoToTexHuke. MIHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI ¥ IPOIPaMMHUPOBAHHE

3.1

dopManuzanus MOHATHA aIropuTMa. MammHa TerOpHHTa Kak YHHBEpCaJbHas

MOJEJb BBIYMCICHUMN

3.2

OneHka CIOXKHOCTH BbIUMCIeHMH. Bpemst paboTel M 00BEM HCIONB3yeMOi
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOIHBIX JAaHHbIX. OrleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJMHOMHAJIBHON
cinoxHoctu. IlepeGopHbie anroputmbl. [lpuMepsl pa3IUYHBIX aITOPUTMOB

peICHUA OHHOﬁ 3aa4u, KOTOPbIC UMCIOT Pa3JIMUHYIO CIIOKHOCTH

3.3

OnpeneneHre BO3MOXKHBIX PE3yJbTaTOB pabOThl MPOCTEHIINX aJITrOPUTMOB
yIIpaBJICHUs] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX aNropuTMoB. OmnpexneneHue

HUCXOJHBIX JaHHBIX, IPHU KOTOPLIX aJITOPUTM MOKCT JaThb Tpe6yeMBII71 pe3yibTaTt

3.4

AnroputmMbl  00pabOTKM HATypajlbHBIX YHCEN, 3alMCAHHBIX B TO3UIIMOHHBIX
CHUCTeMaX CYHCICHMS: pa3OMeHHe 3aluCd YHUCIa Ha OTACIbHbIC IHQPHI,
HaxXOXJICHHE CYMMbl W TPOU3BENCHMS LHU(p, HAXOXKICHHE MaKCUMaJIbHOU

(MUHUMATBLHOM ) IU(PHI.




[IpencraBnenue uymcna B BUAE HaOopa MPOCTHIX COMHOXUTENEH. AJITOPUTM
OBICTPOTrO BO3BEJICHHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIMaNa3oHe

C TIOMOIIIBIO ATITOPUTMA «penieTo JparocheHar

3.5

MHOFOpa3p5[,HHBIe OeJIbIC Yuciia, 3aga4u I[HHHHOﬁ apI/I(bMeTI/IKI/I

3.6

S3eik mporpammuposanus (ITackans, Python, Java, C++, C#). Tumsl gaHHBIX:
L[EJIOYUCIICHHBIE, BEUICCTBEHHbIC, CHMBOJIbHBIC, JIOTHYECKHE. BeTBieHus.
Cnoxusie ycnoBus. Lukisl ¢ ycnoBueM. L{UKIIbI 10 NEpeMEHHOM.

OO6paboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble M TBOMYHBIC (aMIIbI.
daiinoBsle mepeMeHHble ((aitioBbie ykazatenu). UteHue u3 ¢aiina. 3anuch B
(aii.

Pazbuenue 3amaun Ha moa3anauu. [logmporpaMmer (TpotieAypsl U PYHKITHH).

Hcnonp3oBaHne CTaHAAPTHON OMOIMOTEKH S3bIKa TIPOTPAMMHUPOBAHHS

3.7

Pexypcus. PekypcuBHble mpoueaypbl u ¢yHkuuu. Mcrnonbs3oBanue creka miis

oprann3anv pCKypCHBHBIX BbI3SOBOB

3.8

3.9

3.10

UYucnennsle Meroabl. TouHoe M npubnMkEHHOE pelieHus 3afadd. YuciaeHHoe
pellieHre ypaBHEHHMI ¢ momollbio mojdopa mnapamerpa. UHCICHHbIE METOJbI
pelieHusl ypaBHEHMi: MeToJ mepebopa, MeETOJ| IOJIOBUHHOIO JIEJIEHUS.
[IpuOnmxE€HHOE BBIUMCIIEHHE JUIMH KPHUBBIX. Bpluncienue miomanei ¢uryp c
MTOMOIUIBI0 YUCJIEHHBIX METOJIOB (METOJ HPSIMOYTOJIbHUKOB, METOJ Tpameryii).
[Touck makcumyma (MUHUMYMa) QYHKUMH OJHOW TEpPEeMEHHOH MEeTOJ0M

ITOJIOBUHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble  (QYHKIIMM  sI3bIKa
MIPOrPaMMHUPOBAHUS ISl 00paOOTKH CUMBOJIBHBIX CTPOK. ANTOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: HO}ICLIéT KOJIMYECTBA IIOSABJICHHU CHMBOJIA B CTPOKE,
pa3OueHre CTPOKH Ha CJIOBa IO MPOOEIBbHBIM CHUMBOJIAM, MOHUCK TMOJCTPOKH
BHYTpU JaHHOW CTPOKH, 3aMEeHa HAWIEHHOW MOJCTPOKM Ha JPYTYIO CTPOKY.
I'eneparst Bcex CJIOB B HEKOTOpPOM ani(haBUTE, YIOBIETBOPSIOUINX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcesl. BpraucieHne  0000IMIEHHBIX
XapaKTepUCTHK HJIEMEHTOB MacCHBa WJIM YHCIOBOM IOCIIEIOBATEIbHOCTU
(CyMMBI, TPOU3BEACHUS, CPEIHEr0 apuPMETHYECKOr0, MHUHUMAIBHOTO U
MaKCUMaJbHOTO 3JEMEHTOB, KOJUYECTBA JJIEMEHTOB, YAOBIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIH MOWCK 3aJaHHOTO 3HAYEHHs] B MAacCHBE.
Anroput™Mbel paboOTHI C 3JIEMEHTaMH MacCHBa C OJHOKPAaTHBIM MPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEpPHOTO maccuBa. [IpocTble METOIbI COPTHPOBKHU
(MeTon my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKa BcTaBkamu). CopTHpOBKa
ciusiaueM. beictpas coptupoBka maccuBa (aaroput™m QuickSort). JIBonuHbIi

IIOMCK B OTCOPTHUPOBAHHOM MAaCCHBEC




3.11

3.12

3.13

JIByMepHBIE MacCMBBI (MaTpHUIbl). ANTOPUTMBI 00pPaOOTKH  JBYMEPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa MO 3aJaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAacCCHUBE, BBIYMCICHHE MaKCHUMyMa
(MMHHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MAacCUBA, [IEPECTAaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBICE  MAacCHUBBI,  OTOOpakeHUs).  XdII-TaAOJHIIBL
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33AHHOTO TEKCTa

Crexku. AHaIN3 TPaBWIBHOCTH CKOOOYHOTO  BBIpAXEHUSA. Bbrumcienue
apu(METHYECKOTO BBIPAKEHUS, 3aIIMCAaHHOTO B MMOCT(GUKCHOM (hopme.

Oqepezm. Hcnonb3oBanue oucpcan il BpCMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha rpadax. IlocTpoeHHMe MHHHMAJIBHOTO OCTOBHOTO JIepeBa
B3BELLICHHOI'O CBA3HOTO HEOPUEHTHUPOBaHHOro rpada. KoauuecTBo pasnuyHbIX
nyTell MeX 1y BepIIMHAMU OPUEHTHUPOBAHHOTO AlUKIMUYECKOro rpada. AJIropuTm
JlerkcTphl

HepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOMUYHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa il 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHbIEe anropuTmsl 06xona nepesa. Vcnonab3oBaHue cTeKa U
ouepenu ans o0Xoja aepena

JluHaMHUYeCKOe IPOrpaMMHUPOBAHNE KAK METOJ PELIEHUS 33a4 C COXPaHEHUEM
IIPOMEXYTOUHBIX PE3YyJlIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMHUYECKOTO
MIPOrpaMMHUPOBAHHUS: BBIUMCICHUE PEKYPCUBHBIX (QYHKIUH, MOJCYET KOJIUYECTBA

BAapuaHTOB, 3ala4v OIITUMU3alIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmMupoBaHUU. OOBEKTH U
kyaccel. CBoMCTBa U MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAINU3.
PazpaGoTka mnporpaMm Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO TMOAXOJA.

Wukancynsuus, Hacae10BaHue, MoJIuMophu3M
WudopmaninoHHbIe TEXHOIOTHH

Ananu3 naHHblX. OCHOBHBIE 3a/laud  aHaJIM3a JaHHBIX: MPOTHO3MPOBAHUE,
KJaccupukanus, KilacTepu3anusi, aHaiau3 oOTkKJIOHeHWH. IlocienoBaTenbHOCTH
pereHus 3a/1ay aHau3a JaHHBIX: cOOp MEePBUYHBIX JAHHBIX, OYMCTKA U OIIEHKA
KauecTBa JaHHBIX, BBIOOp M (WIM) TOCTPOEHUE MOJAETH, MpeodpazoBaHUE
JAHHBIX, BU3YyalW3allusl JAHHBIX, UHTEpHpeTauus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTEepHET-cepBUCH JUIsi 0O0paOOTKM M TIPENCTABICHUS JTaHHBIX.

Bonwmme nanabie. MammaHOE 00yueHne

4.2

AHanu3 MaHHBIX C TIOMOIIBIO SJICKTPOHHBIX TaONUIl. BBIUMCIIEHHE CYMMBI,
cpenHero  apudMETUYECKOro, HAWMOOJbIIEro  (HAaWMMEHBIIETO)  3HAYCHUS

nuanazoHa. Breramcnenue kod(pduIMEHTa KOPpENsIUH JBYX pSJIOB JaHHBIX.




[TocTpoeHne cTOMOYATHIX, JMHEHYATHIX W KPYroBbIX amarpamm. l[loctpoeHue
rpadukoB ¢yakiui. [Tonbop MUHUYM TpeHIa, pEeIIeHNe 3a/1a4 MPOTHO3UPOBAHUSI.

Pemenne 3aJla4 OIITUMH3AallMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_I

4.3

Juckperuzanust HOpH  MaTeMaTHYECKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHA. MojenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTuueckue MOJAENM B OKOHOMHUKE. BblunciuTenbHbIE
SKCHEpUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaTOB SKCIEpUMEHTa. Meron
HAaUMEHBIIMX KBaApaToB. OlEHKAa YHUCIOBBIX MapaMeTPOB MOJEIUPYEMBIX
OOBEKTOB M TMPOIECCOB. BoccTaHOBIEHHE 3aBHCHMOCTEH IO pe3yibTaTaM

OKCIICPUMCHTA

4.4

4.5

4.6

BepostHOCTHBIE MOJEIH. Metonrsl Momnre-Kapio. HNmurtammonnoe

MojienpoBanue. CHCTEMBI MaCCOBOTO O0CTYKUBAHHSI

TabnuanbIe (pensuoOHHBIC) 0a3bl JaHHBIX. TabmuIa — IPEICTaBICHUE CBEICHUI
00 ogHoThnHBIX 00BekTax. Ilone, 3amuchk. Kmrou tabmuupel. Pabota ¢ roroBoit
0a30i naHHbBIX. 3arnoynHeHue 0as3bl AaHHBIX. [loMcK, copTHpoBKa U (UIBTpaUs
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C MapamMeTpaMu.
Brrancisiemble nosis B 3anpocax.

MHuorotabnuunbie 0a3bl JaHHBIX. TUIBI CBS3ell Mexay Tabnuiiamu. BHemrHuit
kio4. [lemocTHOCTh 6a3bl JaHHBIX. 3aMpPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX
TexctoBblii mpoueccop. CpencrtBa MMOMCKa W aBTO3aMEHbl B TEKCTOBOM
nporieccope. CTpyKTypHUpOBaHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKHU, OTJIaBJICHHUE.
[IpaBuna UUTUPOBAaHUS KMCTOYHMKOB U OQopMieHUs Oubmuorpaduueckux

CCBIJIIOK




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

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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