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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOiaEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUN K pe3yibTaram
OCBOGHHUS OCHOBHOM  0Opa3oBaTEeNbHOW  MPOrpaMMBI  CPEAHETO  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHbOpMaTHKE Na€T MpEACTaBICHUE O UENsIX, OO0mIe
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHoro npeamera «MHpopmaTuka» Ha yriyOn€HHOM ypOBHE, YCTaHABIMBAET
00s13aTeTbHOE IPEeIMETHOE coJiep>KaHue, npeayCcMaTpUBacT ero
CTPYKTYpPUpPOBaHUE MO pa3jieiaM U TeMaM Kypca, ONpeAessieT pacupeeieHue ero
1o kinaccaM (rogam M3y4yeHus), 1a€T NPUMEPHOE paclpe/esieHne yyeOHbIX 4acoB
M0 TEMAaTHUYECKUM pasfenaM Kypca U PEKOMEHIYyeMylo (IPUMEpPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS €  y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.

[TporpamMma o nHpOpMaATHKE ONpeAeseT KOTUUECTBEHHbIE U KaUeCTBEHHbIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaa JIJs KaXI0TO rojia U3yuyeHusi, B TOM YHUCIIe
JUISL COJIEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MPOBEPOYHBIX paoor,
rocyapCTBEHHOM UTOTOBOM arrecraiun). [Iporpamma no nndopmaTtuke sBisercs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIIEM.

HNudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYUIHOCTh HMH(OPMATHKM KaK HAyYHOM JUCUUIUIMHBI, HU3ydarollen
3aKOHOMEPHOCTH MPOTEKaHUsI U BO3MOKHOCTH aBTOMATHU3allMU HHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

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

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHPOPMATHUKH U HUH()OPMALMOHHOU
JESITEIIBHOCTH.

Kypc unbopmatuku ajis ypoBHsSI CpeIHEro 00IIero o0pa3oBaHUs SBIISAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcs B 00JacTu
uHGOPMATUKA U HUH(DOPMALIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHI, Omupaercs
Ha cojiepKaHue Kypca WH()OPMATHUKHA YPOBHS OCHOBHOTO OOIETO 0Opa3oBaHUS U
ONMBIT  TIOCTOSIHHOTO  TMpUMEHEHHs  UHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHUM, AA€T TEOPETHUYECKOE OCMBICIECHUE, MHTEpPIpETaluio U 0000IIeH e
ATOTO OIBITA.



Pesynbrartel  yriyOn€HHOTO  YpOBHS HM3y4YeHHUS y4eOHOro MpeaMera
«Uudopmartuka» OpUEHTHPOBAHBI Ha TOJyYEHHE KOMIIETEHTHOCTEH s
nocieaywneil npoPecCUOHATIBHOW  JIEITENIbHOCTH KaK B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KIIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMHM, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHass 00JacTh, paclo3HaBaHHE COOTBETCTBYIOIIMX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCThH AEMOHCTPUPOBATH PA3IMYHbIC MTOIXObI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOoU NpeIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3aJayH,
XapaKkTEpHbIE U1 MCIOJIb30BaHUS METONOB M HMHCTPYMEHTapusl JIaHHOM
npeaMEeTHOM 00J1acTu;

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

B pamkax yrinyOn€HHOro ypoBHSI M3y4deHUs MH(OpPMATHKUA 00€CIeYnBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHHUIO 00pa30BaHUS B
OpraHu3alugax  Opo(ecCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEINOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
porpaMMHasi MHXKeHepus, UHPOpMalMOHHas 0e30MacHOCTh, MH(GOPMAIIMOHHBIC
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHbIE H
MalIMHHOE O0O0Yy4Y€HUE, TMPOMBIIIJICHHBI WHTEPHET BEIIeW, HWCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTMM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TEXHOJIOTHH, CUCTEMBI PaCHpEAeIEHHOIO PEECTpa, TEXHOJOTMH BHUPTYaIbHOU H
JIOTIOJTHEHHOM PEeajbHOCTEM.

OcHoBHas 1enb u3ydeHusi yuyeOHoro mnpeamera «HHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero olmiero oOpa3oBaHusi —  OOecCIeueHUe
JaNbHENIIero pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMH 00ydJaromerocs, €ero
TOTOBHOCTH K JKM3HU B YCIIOBHUSIX Pa3BUBAIOIIETOCS MH(GOPMALMOHHOTO O0IIeCcTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBs3U ¢ 3TUM H3yyeHUE
uHpopmatuku B 10—11 kimaccax goMKHO 00€CIEUUTh:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHGOPMATUKH, HMH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTMH B
COBPEMCHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

c(OpPMHPOBAHHOCTh YMEHHMM pa3iaudarh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJIbI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLICHHUBAHUS U CBS3b
KPUTEPUEB C ONPEIEIEHHON CHCTEMOM LIEHHOCTEN, ITPOBEPATH HA TOCTOBEPHOCTD U
00001maTh nHpOpMaIHIO;



c(OPMUPOBAHHOCTh ~ NPEJCTABICHUA O BIMSHUA  HHPOPMAIIMOHHBIX
TEXHOJIOTMA Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
HSKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHIMYECKOr0, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIUUMHCKOTO U  (PU3MOJIOrMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

IPUHATHE MPABOBBIX U 3TUYECKUX ACTIEKTOB MH(OPMALIMOHHBIX TEXHOJIOTUH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZEH, BOBICUYEHHBIX B CO3JJaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, pAaCIpOCTpaHEeHHEe HH(OPMAIUY;

CO37laHME YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4e€OHOM, MPOEKTHOM, HAy4YHO-
UCCIIEIOBATENILCKON U TBOPYECKOM AESITENbHOCTH, MOTHMBALMM OOYyYarolmuxcs K
CaMOpa3BUTHIO.

B conepxxanun yuyeOHoro mpeamera «MH(popmMaTuka» BBIACIAIOTCS YETHIPE
TEMaTUYECKUX pa3zela.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» IIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(GPOBOrO OKPYKEHHs, BKIHOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetTd VHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(OPMAILIMOHHON
0€30IaCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKU» BKIIOYAET B ceOs
MOHATUMHBIMN anmapaT WHQPOPMATUKH, BOMPOCHl KOJAMPOBAHUS UH(POpPMAIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMaA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOI'O MOZAEIINPOBAHUS.

Paznen «AjaropurmMbl M NPOrpaMMHMPOBAHME» HAIPABICH HAa pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, pa3pabOTKy alrOpUTMOB U OLEHKY MX CIOKHOCTH,
(dbopMHpOBaHKWE HABBIKOB pealM3allMy MPOrpPaMM Ha S3bIKaxX MPOrpaMMUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen «MH(popMauMoHHBbIE  TEXHOJOTMM»  MOCBAIIEH  BOIPOCAM
npuMeHEHUsT WH(GOPMAIIMOHHBIX TEXHOJOTHUW, pPEaTU30BAHHBIX B MPUKIATHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UHCIIE B 33Ja4ax aHalIu3a
JAHHBIX, HMCMOJB30BAHUIO0 0a3 JTaHHBIX W 3JEKTPOHHBIX TAaOMUI[ AJis pPEelIeHUs
NPUKIIAJAHBIX 33]1a4.

B npuBenénnom nanee copepxaHuu ydeOHoro mpenmera «Mudopmatikay
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO IPOrPaMMy O00yUYEHHUSI, HO MOTYT OBbITh MPEIJIOKEHBI I U3yUCHUS
OTJIEJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

YrnyOnéHHbId ypOBEHb U3Y4YEeHHUS HMHPOPMATHKU PEKOMEHIYETCA IS
TEXHOJIOTHYECKOTO  MpOQMiIs, OpPUECHTHPOBAHHOIO HA  HHXEHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl JAEATeTbHOCTU. YTIyONIEHHBIM ypOBEHb H3yUeHUS
uH(popMaTUKU 00ECIEeYMBAET: MOATOTOBKY O0YyYarolUXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUATbHOCTH B 00JacTH WH(OPMAIMOHHBIX TEXHOJIOTHMA ¥ WH)XCHEPHBIE
CHEIUATBHOCTH, YYaCTHE B MPOCKTHOM W WCCIIENOBATEILCKON NESTEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpaciu HHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJIUMIHNA/AX U Cllaye
EnunHoro rocyiapcTBEHHOTO SK3aMeHa o HUH(POpMaTHKe.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpefesiax OJHOTO roja oOydeHus
MOXET OBITh HM3MEHEHa MO YCMOTPECHHIO YYHTENS NpPH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMUSL.

OO11ee YKnCiI0 YacoB, PEKOMEHOBAHHBIX JIJIs1 U3y4eHUs UHHOPMATHKU — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezento), B 11 kinacce — 136 1acoB (4 gaca
B HEJCIIO).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

HugpoBasi rpaMOTHOCTH

TpeGoBaHusi TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tipu paboTe C
KOMITBIOTEPAMH U IPYTUMHU KOMIIOHEHTaMHU [IU(DPOBOTO OKPY>KEHHUS.

[TpuHIUIIBI pabOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIMOJIHCHUE MPOTPAMMBI  MPOIIECCOPOM.
OneparvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
oMOIIbI0 IIUH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsMOi JOCTYN K MaMSITH.

OCHOBHbIE ~ TEHACHUMHA  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapaiutenbHbIe BBIUYHCIICHUS. MHoromnpoueccopHsie CHUCTEMBI.
CynepkoMnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI M 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LHM(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BceTpoennsie KOMIIBIOTEPHI. MUKPOKOHTPOJLIIEPHI.
Po6oTu3upoBaHHbIE TPOU3BOJICTBA.

[IporpammHoOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Bubl
IpOrpaMMHOro oOecnedeHus: U MX HazHaueHue. OCOOEHHOCTHM MPOrpamMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpoWcTB. [lapamienbHoe mporpaMMuUpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepanMoOHHBIC CUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTpouctB. MHCTasiuuss W = JAEUMHCTAULALUSA  IPOTPAMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (aijIoB B
noyroBpeMeHHo namsty. [labmons! 11t onmcanus rpymnn (aitios.

[Iporpammuoe obecniedenue. JInneH3npoBanue MPOrpaMMHOTO 0OeCTICUCHHUSI
u 1udpoBeix pecypcoB. IlpompuerapHoe U  CBOOOJHOE  MPOrpaMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
obecrieueHuss U MUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIWBacMasi
3aKOHOaTeNnbCTBOM Poccuiickorn @Denepaniny 3a HENPABOMEPHOE HCMOJIb30BAHUE
IPOrpPaMMHOTO o0ecriedeHus ¥ MUPPOBBIX PECYPCOB.

[IpUHIMIIBI TOCTPOCHUS W anmnapaTHbIe KOMIIOHEHThI KOMIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MuTepHet. [IpoTokomns
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomibl0 Macok nonacereid. CereBoe
agMuHUCTpUpoBaHue. [lolyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hanmuuus CBA3M C y3ia0M ceTh. OmnpeneneHue mapuipyTa JIBHKEHUS
MTaKETOB.

Buast  pestensHocth B cetw  Uutepner. CepBuchl  HMHTepHeTa.
['eonnopMaImoHHbIe CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(HampuMep, JIOKamusi MOOWJIBHBIX TEIC(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBiisi, OPOHUPOBAHUE OMIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEpBUCHI M yCiIyrd. CoLMaIbHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS UM oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBWiia MOBeleHUs B KubepmpocrpaHcTBe. [Ipobnema momiMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpbITEIE 00pa30BaTeNIbHBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TexHoJorui. OO1ue mpoodsieMbl 3alUThl
uHdpopmaruu 1 uHbopmanmoHHoW  Oe3omacHocTH. CpeacTBa  3alUTHI
UHpOpMallUl B KOMIIbIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATHU3MPOBAHHBIX
uH(popManmoHHbIX cucremax. IIpaBoBoe oOecneueHne UHGOPMAIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUe  HECAHKIMOHMPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIIMATBFHOW MH(POpPMAIUH, XpaHSIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoHcTBax. BpenoHocHOE MporpaMMHOE 00ecreyeHrue U CrocoObl
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanus JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laposbHas 3anmra apxusa.

MudpoBanne naHHBIX. CUMMETpUYHBIE W HECUMMETPUYHBIE MIHQPHI.
[udper npoctoii 3amensl. [ludp [esaps. [udp Bwuxkenepa. Anroputm
mmdpoBanusi RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanusle U 3HaHus. MHQOpMalMoHHBIE MpoLecChl B MPUPOJE,
TEXHHUKE U OOIECTBE.

HenpeppiBHbIE M JAMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpETU3alu MH(opManuu, NpeAHa3HAYEHHON ISl XpaHEHHWs, Nepelrayud u
00paboTKH B IIU(PPOBBIX CUCTEMAX.

JIBouuHoe KoaupoBaHHWE. PaBHOMEpHbIE M  HEpPaBHOMEPHBIE  KOJBI.
JlexonupoBaHHe COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOIOB C IMOMOUIBIO
nepeBa. EnvHMIIBI M3MEepeHHs KonyecTBa UHPpopMauu. AnpaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENIBIX M JAPOOHBIX 4YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoWCTBa MO3UIIMOHHOW 3alUCH  YuUCa:
KOJIMYECTBO UG B 3alUCH, IPU3HAK JCIUMOCTU YUCJIa HA OCHOBAHUE CHUCTEMbI
CUMCIICHUA. AJITOPUTM IEepPeBOAA 1EJI0r0 yucia u3 P-u4HON cucTeMbl CUMCIICHUS B
JECATHUUHYIO. AJTOpPUTM MEpeBOJa KOHEYHOM P-W4HON OpoOH B NECATUUHYIO.
ANTOpUTM NEpeBOJA LIEJIOr0 YUCIAa M3 AECATUYHOW CHCTEMBl CUUCIEHHS B P-
nuHyto. [lepeBon KoHeyHOW JecATUYHON JApodbu B P-uunyro. JIBomuHnas,
BOCBMEPHUYHAS M LIECTHAILATEPUYHAS] CUCTEMBbI CUMCIICHUS, CBSI3b MEXK]Y HUMHU.



Apudmernueckre ornepandd B TO3UIIMOHHBIX CHUCTEMaxX CUHUCIEHUA. TpondHas
YPAaBHOBEILICHHAS CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUUCIICHUSL.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobGaiiTHBIE KOIWPOBKH.
Craupapr UNICODE. Komupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  uzoOpaxkenuit. OueHka  uHQOpMALMOHHOTO  00BEMa
rpaU4IeCcKuX TaHHBIX MPHU 3aJIaHHBIX pa3penieHUH U TITyOnHe KOJUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. dopmarbl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX
MIPY 33JJaHHBIX YaCTOTE AUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa noruku. [loHsiTue BbICKa3biBaHUs. Bpicka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOiauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTtBa. Jl0Ka3aTEnbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0IMI HICTUHHOCTU. JIOrH4ecKue onepanuy U ONepaluyi HaJl MHOKECTBaAMHU.

3aKkoHbI anreOpbl JIOTMKUA. DKBUBAJICHTHBIE NPEOOpa30BaHUs JIOTUYECKHUX
BBIpaKCHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUMU.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTbh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
(GyHKIIUN OT KOJIMYEeCTBA apryMeHTOB. [10HBIE CUCTEMBI JIOTHYECKUX (PYHKIIHM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIEHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajibHbiEe (OPMBI, aITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »s1eMeHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KECHMIO. 3aIlUCh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiienrie LENbIX YHCEN B MHaMsATH KoMibioTepa. OrpaHUYe€HHOCTD
JVana3oHa 4YuCel NpH OrpaHWYEHWH KoJinuecTBa paspsanoB. llepenosHeHue
paspsiAHOM ceTkH. be33HakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. JIBOMYHBIMA
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIBHBIX YUCET.

[lobutoBbie norumdeckue omnepamuu. Jlorndeckuii, apupMeTUUECKHH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOWTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHNEe BELIECTBEHHBIX YHMCEN B IMaMATH KOMIBIOTEpA. 3HAdaIlas
4acTh U MOPSAIOK urcia. Jlmana3oH 3HAYEHWH BEIIECTBEHHBIX 4ucen. [IpoOmembl
XPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BbinosiHEHME omepanuii ¢ BENIECTBEHHBIMHM YHUCIAMH, HAKOIUICHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI U TIPOrPaAaMMHPOBaHUeE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB PabOThl MPOCTEHIINX aIrOpPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrnpexaeneHue
MCXOJIHBIX JJAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOyeMbIi pe3yJibTar.

Oranel peuieHusl 3aaad Ha KommbloTepe. MHCTpyMEHTalIbHBIE CPEACTBA:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumisamus u HUHTepmperanus
nporpamm. BupTyanbHble MalllUHBI.

WNurerpupoBanHas cpena pa3paboTku. Meroasl OTIAIKU IPOrpamM.
Hcnonb3oBanue TpaccupoBOUHbIX Tabmui. OTinanounsii BeiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUI IEPEMEHHBIX.

S3eik  mporpammupoBanus (Python, Java, C++, C#). Tunbel naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJbHBIE, JIOTHUECKHE. BeTBieHus.
Cnoxuble ycinoBus. Ilukmer ¢ ycinoBueM. [lukiael 1Mo mepeMeHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  IMKJIOB. HBapumaHT ULHUKIIA.
CocraBneHue IUKIAa C HUCHOJIb30BAaHUEM 3apaHee OMNPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoKyMEHTHUpOBaHUE porpamm. Hcnons3zoBanue KOMMEHTAapHUEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKIIUH JUJIS ITOJIB30BATEIIS.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucd 4Yucia Ha OTAENbHble LHUQPHI,
HaxXOXXJEHUE CYMMbl U TpoU3BeleHUs UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex MpOCTBIX YMCEN B 3aJlaHHOM Juaria3oHe. [IpencraBinenue
yuciia B BUJe HAOOpa MPOCTHIX COMHOXKUTENEH. AJIITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

O6paboTka JaHHBIX, XpaHAIUXcs B (aityiax. TeKCTOBbIC ¥ TBOMYHBIC (PaiiIbl.
daitnoBbie TIepeMeHHBIE ((aiioBbie ykazaTenu). Urtenwe u3 (Qaitna. 3amuch B
daii.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoeayphl U GYyHKIINH).
Pexypcus. PexkypcuBHble 00beKThl ((pakransl). PekypcuBHblE Mpolenypbl U
¢bynkuuu. Mcrionb3oBaHue cTeka sl OpraHu3aliid PEKYpPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOM OMOMMOTEKH SI3bIKa MPOTPAMMUPOBAHMS.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Uucnennole Meroabl. TouHoe U NPUOIMKEHHOE pEIIEHUS 3a/Jayu.
YuclieHHbIE METOIbI PELIEHUS] YPAaBHEHUI: METOJ repedopa, METO/ OJIOBUHHOTO
nenenusi. [TpuOnmx€HHOE BBIYMCIEHUE MJIMH KPHUBBIX. BbluMclieHHE IUIomanen
buryp ¢ TMOMOUIbI0 YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METO



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

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMHM — sI3BIKA
POrpaMMUPOBAHUS AJi1 00OpaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA MOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPU JAHHOW CTPOKHM, 3aM€HA HAWJECHHOW IOJACTPOKM Ha JPYTYHO CTPOKY.
['eHepanus Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [IpeobpazoBanue 4nciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl U TOCIENOBATENbHOCTH 4YHced. BpruncieHue 0000MEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAacCUBA MJIM YUCJIOBOM MOCIEA0BATENLHOCTH (CYMMBI,
IIPOU3BEIECHUS, CPEIHEr0 apu(pMETUYECKOr0, MUHUMAJIBHOTO M MAaKCHUMAaJbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JInHENHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBka 0OJHOMEPHOTO MaccuBa. [IpocThie METOJBI COPTUPOBKU (METON
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpass coptupoBka MaccuBa (amroputM QuickSort). /IBoudHBIN TIOMCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHBIE MaccuBBI (MaTpHUIbl). AJTOPUTMBI OOpaOOTKU JTBYMEPHBIX
MAaCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JIaHHBIM IMIpaBUJIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MAaKCUMyMa (MUHUMYyMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK M CTOJIOLOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u ¢dopmatupoBanue. IIpoBepka
opdorpadun u rpammartukd. CpencrTBa TOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctwiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIC
nokyMeHThl. CHocku, orjaBieHue. KomnexktuBHas paboTa € JTOKyMEHTaMHU.
NHCTpyMEeHTBI pelEeH3UpPOBaHUS B TEKCTOBBIX Mpoueccopax. O0ayHble CEpPBUCHI.
Henoas mnepenucka. Pedepar. I[lpaBwia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubnuorpaguueckux ccpuiok. OdQopMieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TeKCTa. TeXHUUYECKUE CpelcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHann3 naHHbIX. OCHOBHBIE 33JjauM aHajIW3a JAHHBIX: NPOTHO3UPOBAHMUE,
KJIaccUpuKalus, KiacTepusanus, aHanu3 oTkioHeHuil. I[locnegoBarenbHOCTH
pelleHus 3a7a4 aHaJn3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLIEHKA
KayecTBa JaHHBIX, BHIOOP W/WIIKM MOCTPOEHUE MOJENH, MPeoOpa3oBaHUE NaHHBIX,
BU3yaJIM3allUs TaHHBIX, UHTEPIPETALMS pe3ysbTaToB. [IporpammHbIe cpeacTBa u



UHTEPHET-CEPBUCHI JIIsI 00pabOTKH U Mpe/CTaBICHUs JaHHBIX. bombIine naHHbIE.
Mammnnoe o0y4yenue. HTenneKkTyanbHbIi aHaaIu3 JaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BBIYMCIEHHE CyMMBI,
CPEIHET0 apuU(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBUIET0) 3HAUEHUS IUaIa30Ha.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJOYATHIX, JHMHEWYATBIX W KpPYroBbIX Auarpamm. Iloctpoenue rpadukoB
¢dbynkimii. [Togbop auHMM TpeH[a, pElIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIeHUE YpaBHEHMM € TIOMOUIbI0 TOA0O0pa MapameTpa.
OnTuMu3anys Kak MOWCK HAWIy4YIIEero pelieHus B 3alaHHBIX ycioBusX. Llemesas
¢yHkus, orpaHudyeHus. JlokanbHble W TI00aidbHBIA MUHUMYMBI I€JIEBOM
¢yHkuuu. Pemenue 3a1a4 oNTUMHA3AUU C TOMOUIBIO 3JIEKTPOHHBIX TAOIHUL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

Teopernueckue MOAXOAbI K OLIEGHKE KOJIM4ecTBa WHGOpPMAIMU. 3aKoH
annutuBHOCTH MH(opmaruu. @opmyna Xapriau. MHpopManus U BEpPOSITHOCTb.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust naHHbIXx. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl CKaTHS JaHHBIX C TIOTEPSIMH. Y MEHbBIIICHUE
rIIyOuHBI KogupoBaHus nBeta. OCHOBHBIC Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh Tmepeayd JaHHBIX. 3aBUCHUMOCTb BPEMEHHM Iepelladyd  OT
MH(POPMAITMOHHOTO 00BhEMA JTaHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpuunHbI
BO3HUKHOBEHHUs OMMUOOK TIpU Tepenade JaHHbIX. KoJbl, MO3BOJIIONINE
OoOHapy>KMBaTh W HUCIPaBJIATh OIMIMOKHM, BO3HUKAIONIME TPH Teperadye JTaHHBIX.
Paccrosinne Xaommunra. KoaupoBanue ¢ moBropenuem 0utoB. Koasl XoMMuHra.

Cucrempl. KoMIIOHEHTBI cUCTEMBI M WX B3auMojaelcTBue. CHCTEMHBIN
ahdekrt. YnpapneHue kak nHGopMalMoHHbIN nponecc. OOpaTHas CBS3b.

Mogenun u moaenupoBanue. llens MoaenupoBanus. COOTBETCTBHE MOJACIH
MOJICIUPYEMOMY OOBEKTY WJIU TpOIlecCy, menu MoaenupoBanus. Gopmanmuszanus
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3ynbTaTOB MOJICIUPOBAHUS B BHUIE, YAOOHOM A
BOCIIpUATHS yeioBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIHIIbI,
rpadukn).

I'padbi. OcnoBHble noHsTH. Bunel rpados. Onucanue rpagoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. PemieHue
QITOPUTMUYECKUX 3a/a4, CBSI3aHHBIX C aHauu3oM rpadoB (MOCTpOEHHE
ONTUMAJIBHOTO MYTH MEXJy BepuIMHaMu rpada, OmpelerIeHue KOoJuyecTBa
pPa3IMUHBIX MyTEed MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbsi momcka. CriocoObl 00xoma mepena.
[IpencraBnenne apupMEeTHUECKUX BBIPAKEHHUN B BHJIE AepeBa. JIUCKpETHbIE UrPbI
JIBYX UTPOKOB C mojHOU nHpopManuen. [Toctpoenune aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPhl B TAOJUYHON (popMe. BBIMrpBIIIHBIE U IPOUTPHILITHBIE
NO3ULIMN. BBIMIPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHI MAIIMHHOIO IMEpEeBOAA U
pacmno3HaBaHus ycTHOUM peun. KornHutuBHbIe cepBUCHl. aeHTHPHUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHUE T, CamooOyuaromuecs CUCTEMBI.
VcKyCcCTBEHHBI MHTEIUIEKT B KOMIIBIOTEPHBIX Urpax. lcronb3oBaHue METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4arommx cucreMax. lcnoiab3oBaHue MeETO/I0B
MCKYCCTBEHHOI'O0 MHTEJJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYaNIbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI H IPOrPAMMHPOBaHHUE

dopManuzanuss ~ HOHATHSA — anropurma.  MammHa  TeropuHra — Kak
YHUBEpCcaJIbHas MOENb BeruncieHui. Tezuc Yépua—TwropuHra.

OneHka CII0XKHOCTH BbIUKCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
naMaTh, WX 3aBUCUMOCTb OT pa3Mepa HUCXOJHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOW  CIIOKHOCTH  aJrOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAIBHOU
cinoxxHoctd. [lepebopuble anroputmbsl. llpuMepsl pa3iaMyYHBIX —aJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3JIMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIa30HE C MOMOIIBI AJITOPUTMA
«peuieto IparocheHar.

MHoropa3psaHble 1ieible Yuciia, 3a7a4i JJIMHHOW apu(pMeTHKY.

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

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOrO BbIpaKEeHMs. Bbluucienue
apu(PMETUIECKOTO BBIPAKEHUS, 3aMMMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnosib30BaHUE oYepenn Jisl BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. I[locTpoeHne MHMHMMaNIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUeHTHUpoBaHHOro rpada. KoiaumuecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOI'O allUKJIMYECKOro rpada. AJroputMm
JIeWKCTpHL.

HepeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOMUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputMmel o0xoja aepeBa. lcmonb30BaHue cTeka U
ouepeau 1yt 00X0/1a JepeBa.

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



JTUHAMUAYECKOTO TPOTPAMMHUPOBAHMS: BBIUUCICHUE PEKYPCHUBHBIX (PYHKITUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHMHU3ALUU.

[TonsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TIOJXOJIA.
Wukarnicynsnus, HacleJoBaHue, TOTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue wuHTepdeiica
nosib3oBaTess.  VMcronb3oBaHWE TOTOBBIX — YNPABISEMBIX — 3JIEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3plkOB  mporpammupoBaHusi.  [lomstne o  mapagurmax
IPOrpaMMUPOBAHMUSL.

NupopmannoHHbIE TEXHOJIOTHH

OTtanbl  KOMIIBIOTEPHO-MATEMATHYECKOTO  MOJCIUPOBAHUS:  MOCTAHOBKA
3alayd, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAECIUPOBAHUSI.

JuckpeTusanuss TpU MaTEeMAaTHYECKOM MOJECIUPOBAHUU HENPEPBIBHBIX
npoueccoB. MogenupoBanue JBWKEHHS. MojenupoBaHue  OHOJOTMYECKHX
cucteM. MaremaTtuueckue  MOAEIM B DKOHOMHKE.  BblUncCIUTENbHbBIC
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCJIOBBIX NApaMETPOB MOJICIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 10 pe3yJIbTaTaM SKCIIEPUMEHTA.

BepostHocteie  momenu.  Metoasl Monte-Kapno.  Mmwuraumonnoe
MoienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKMBaHMSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHIHBIX O0OBekTax. Iloje, 3amuch. Kmrou tabaumel. Pabora ¢
roTOBOM 0a30if nMaHHBIX. 3amojHeHWe O0a3bl JaHHBIX. [loWICK, COpPTHUpOBKA U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Brruuciisiemsie 1o B 3arpocax.

MHorotabnuunbie 0a3bl JaHHBIX. TUMBI CBSI3eM MeXAy TaOaulamH.
Buenmnuit kintou. [enmocTHOCTh 0a3bl JaHHBIX. 3aMPOChl K MHOTOTA0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-npuiioxkenus. [loHaTHEe 0 CepBEPHON U KIIMEHTCKOM YaCTAX CaWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ MTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix tabmui cruiei (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHULIE.

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

BBoa n300paxkeHUil ¢ KCIONB30BAHUEM PA3IWYHBIX HUPPOBBIX YCTPOWUCTB
(uudpoBbIX (PoToanmaparoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYrUX



yctpoiictB). I'paduueckuii penakrop. Pazpemenune. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypOBHEH, KOPpEKLIHs — ILIBETa.
OOecuBeunBaHue IBETHBIX u300paxeHuil. Perymsb. PabGora ¢ obmactsamu.
OUIbTPHI.

MHuorocoiinbie u3o0pakeHus. TekctoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenne BbiaeneHHoONW oOnactu. [lonroroBka wimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE H300PaKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsAIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenencHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zanus pacTpoBbIX H300paKeHU.

[IpyHIMOIBI TOCTPOEHUSI M PENAKTUPOBAHMS TPEXMEPHBIX  MOJETEH.
Cerounble monemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilondatue o BupTyaiabHOU
PEANBHOCTH U JOIIOJIHEHHON PEAIbHOCTH.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4JaronmMxcss PyKOBOACTBOBAaThCA CPOPMUPOBAHHON BHYTpPEHHEH moO3UIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlM{, TO3UTHUBHBIX BHYTPECHHHX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHHCKOTO
OOIIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OMbITA JESITEILHOCTH B IPOIIECCEe
peanu3aldu  CpeACTBaMU  y4eOHOro TMpeAMeTa OCHOBHBIX  HaIlpaBJICHHI
BOCITUTATEIILHOM JIEATECTLHOCTH.

B pesynapTaTe wu3ydeHwss WHHOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIeTro
oOpa3zoBaHus y oOydvatromierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3ybTaThl:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA W TIPaBOTIOPSAAKA,  COOJIIOJIGHWE  OCHOBOIIOJIATAIONINX  HOPM
WH(OPMAITMOHHOTO MpaBa ¥ HHHOPMAITMOHHON OE30TTaCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIN3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HaITMOHAIBHBIM MTPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEIUI0, TOCTIKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYCHUSI NHOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3cTeTU4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAas OCTETUKY HAy4YHOTO |
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH PAa3JIMYHBIE BHUABI WMCKYCCTBA, B TOM YHCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIMOHHBIX TEXHOJIOTUH;

5) pu3uYecKOro BOCIUTAHMS:

chOPMHPOBAHHOCTh  370pOBOTO W  Oe3omacHOro  oOpa3a  JKW3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



cobmonenns TpeOboBaHuil 06€30MacHOM KCIUTyaTallii CPEeICTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIHOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHBHOM JIE€ATEIbHOCTH TEXHOJOTHYECKOM M COLMaIbHOM
HaIpaBJICHHOCTH, CIOCOOHOCTh MHHUIIMMPOBATDH, TIAHUPOBATH U CAMOCTOATEIHHO
BEITIOJTHATH TaKyIO JIESITCIIbHOCTB;

uHTepec K cdepam MpodeccCUOHANTBbHON NeATEIbHOCTH, CBSI3aHHBIM C
WH()OPMATUKON, MPOTPAaMMUPOBAHUEM U HHPOPMALMOHHBIMU TEXHOJIOTHUSIMH,
OCHOBAHHBIMU Ha JOCTIKEHUAX HAYKW WMHOOPMATUKA U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOP Oyaymiedl mnpodeccun u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHMS:

OCO3HaHHUE TJIO00AIBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM M TMyTel ux
pemeHusi, B TOM YHCIE C YyY4E€TOM BO3MOXKHOCTEH WH(OpMaImOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

Cc(OPMUPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTH)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPaKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBUAX
1udpoBoil Tpanchopmalmu MHOTHX chep )KU3HU COBPEMEHHOTO OOIIIECTRA;

OCO3HAHHWE IIEHHOCTH HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporecce A0CTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaAMMBI
no wuHpOpMATUKE Yy OOYYAIONMIUXCS COBEPIICHCTBYETCS OMOIMOHATBHBIN
WHTEJUICKT, P noaratonuii chopMHUpPOBAHHOCTS:

cCaMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHNE K JIOCTHKCHUIO LEeTU U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMIS U3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh AMOILIMOHATILHOE COCTOSIHUE
JIPYTUX, YYUTBIBATh €r0 TPU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYYBCTBHIO M COTIEPEIKNUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAOIIUX CITIOCOOHOCTh BHICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TPOSBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.



METANIPEJMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuarwomierocsi OyayT chOpMUPOBaHbBl MeETaNpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX JEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4e€OHbIE JIEUCTBUSA, KOMMYHUKATHUBHbBIC
yYHUBEpCaAIbHbIe Y4YeOHbIE ACUCTBUS, PETYJSITUBHBIE YHUBEpCAJIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/ibHbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

1) 6a30Bble JJOruvYecKmne JaeMcTBUSI:

CaMOCTOSITENILHO  (OpPMYJIHpPOBaTh M aKTyaJlM3UpOBaTh  IMpoOjeMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

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

ONPENENATh LEJN JACSITEIBHOCTH, 334aBaTh IapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHSI,

BBISIBJIAITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSIX;

pa3pabarbiBaTh MJIAaH PEIHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
L[EJI5IM, OLIEHUBATh PUCKH NOCIEACTBUI JEATENBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX PEAIBHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th HABBIKAMH Y4E€OHO-UCCIEI0BATEIbCKON U TPOESKTHOM ESITEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB NO3HAHUS;

OCYLIECTBJISTh PA3JIUYHBIE BHJIbBI JEATEIBHOCTH MO IOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluy, NpeoOpa30BaHUI0 U MPUMEHEHUIO B Pa3IMYHBIX
y4€OHBIX CHUTyallMsIX, B TOM 4YHUCJIE€ NPU CO3JaHUU YYEOHBIX U COLMAIBHBIX
IIPOEKTOB;

(GbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOM
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;



BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/auy,
BBIIBUTATh TUINOTE3Yy €€ pelIeHHs, HaXOAWTh apTryMEHThI Ui JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTPbl U KPUTEPUHN PEIICHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7auyd  pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISITh LEJICHAIIPaBICHHBII TOUCK MEPEHOCa CPEJCTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYIO O0O0JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€W, MpeUlaraTh OPUTMHANbHBIE MOAXOAbl M PEIICHMUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYILECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alUl |
MHTEPIIPETALNIO HH(POPMALIUY PA3IMYHBIX BUAOB U (DOPM IMpeICTaBICHMUS;

CO3/1aBaTb TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4ETOM Ha3HAYCHUS
uHpopMaMu U 1EJEeBOM  ayJUTOpUH, BbBIOMpas ONTUMAIBHYIO  (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3aliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpManuu, €€ COOTBETCTBUE
IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TUTUEHBI, PECcypcocOepeKeHMs, TMpaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaIWH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHBepPcaIbHble YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIIECTBIISATH KOMMYHHUKAIIMHA BO BCeX chepax KU3HM,

pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOIICHUS, MOHUMATh 3HAYCHUE
COLIMAJIPHBIX 3HAKOB, PACIO3HABATH MPEINOCHUIKM KOH(JIUKTHBIX CHUTyallud |
CMSTYaTh KOH(JIUKTHI;

BIAJCTh  Pa3IUYHBIMH  CIOCOOaMU  OOIIEHUS ¥ B3aUMOJCHCTBUS,
apryMEHTUPOBAHHO BECTH JTUAJIOT, YMETh CMSTYaTh KOH(M)IUKTHBIEC CUTYaIIHH;



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUS C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSITeJIbHOCTD:

MIOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIAHOWM M WHIUBUIYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXJOT0 YJICHA KOJUIEKTUBA,

NPUHUMATh €M  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JEUCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHHBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKAON0 YYaCTHUKA KOMAaHJIbI B
oOIIMiA pe3ybTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE TIPOEKThI, OICEHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3JIUYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

1) camoopranuszanmus:

CaMOCTOATENIBHO OCYIECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTEIIbLHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

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

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHI;

JienaTh OCO3HaHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJBTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESITEIIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LESIM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEWCTBHM M MBICIUTENbHBIX NPOLECCOB, WX pE3YyJbTaTOB U



OCHOBaHUi, MCMOJIB30BaTh MPUEMBI peduieKCHM IJsl OICHKH CUTyalluu, BBIOOpA
BEPHOI'O PELICHHUS;

OLICHUBATHh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0st U APYIrUx:

IPUHUMATH ceOsl, MTOHUMAasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH;

npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATBI

B npouecce usyueHus kypca MHGOPMATHKU YriyOJ€HHOro ypoBHS 6 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHI — CHEIYIOIIME  MPEeIMETHbIE
PE3yJIbTaThI:

BJIQJICHHE TPENCTaBICHUSMH O PO WHGOpPMAIMM U CBSA3aHHBIX C HEU
MPOIECCOB B TPHUPOJE, TEXHUKE K OOIIECTBE, MOHITHSIMH «UHGOPMAIUY,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN A PerT», «MHDOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMU TIoucka HH(opmauuu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh WH(OPMAIIHIO, TOIYICHHYIO U3 ceTH MHTepHET;

YMEHHE XapaKTepuU30BaTh OOJbIINE JaHHBIE, TPUBOAUTH PHUMEPHI
UCTOYHUKOB HX TOJY4YEHMs] W  HalpaBJICHHUs  HCIOJIb30BaHUS, YMEHHUE
KJIACCU(UIIMPOBATh OCHOBHBIE 3aJjaud aHajdu3a JaHHbIX (MPOTHO3MPOBAHUE,
KJIacCU(pUKAIus, KJIaCTepU3aIlus, aHam3 OTKJIOHCHHIA), OHUMATh
MOCIIEI0BATEIHHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYNCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJECIH,
npeobpa3oBaHue JAHHBIX, BU3YAIU3AllHsl TaHHBIX, MHTEPIPETAIUs Pe3yIbTaTOB;

NOHMMAaHHWE OCHOBHBIX MPHUHIMIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHMS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHI;

BJIa/ICHHE HaBbIKaMHU pabOThl C OMEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOEcCreueHus JJs peHieHus ydeOHBIX 3aJad 1o
BBIOpaHHOH crienuanu3anuy;

HaJIMYUe NPECTaBICHUN O KOMIIBIOTEPHBIX CETSX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLIMIIAX OPTaHU3ALNUN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUIAX pa3pabOTKu M (HYHKIMOHUPOBAHHUS WHTEPHET-
IIPUIIOKEHUM;



MOHMUMaHUE Yrpo3 HWHPOPMANMMOHHON O€30MacHOCTH, HCIOJIh30BAHUE
METOJIOB M CPEIACTB MPOTUBOACHCTBHUS OSTUM yIrpo3aM, COOJIOJICHUE Mep
0€30MacHOCTH, TPEAOTBPAIIAIOIIUX HE3AKOHHOE PAaCIPOCTPAHEHUE MEPCOHAIBHBIX
JAHHBIX, COOJIIO/IEHNE TPeOOBAaHUN TEXHUKU 0€30MaCHOCTU U TUTHEHBI NPU padboTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIIOHEHTaMH LU(PPOBOTO OKPYKEHHSI, TOHUMaHUE
MPABOBBIX OCHOB HCIIOJb30BAaHUS KOMIIBIOTEPHBIX MporpamMMm, 0a3 AaHHBIX U
paboTel B ceTn MIHTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIIOB JUCKPETH3ALHUHU pAa3JIMYHBIX BHJIOB
uHopMaIuU, YyMEHHUE ONpelnesiTh HMHPOPMALUOHHBI O0BEM TEKCTOBBIX,
rpauyueckux W 3BYKOBBIX JaHHBIX IMPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aIuH,
YMEHHUE ONpeAeisaTh CPEAHIO CKOPOCTh MEpelauyd JaHHBIX, OILCHUBATh
W3MEHECHHE BPEMEHM IepeJayud MpU HU3MEHEHUU HHOOPMAMOHHOTO 00bEMa
JTAHHBIX M XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHHE UCIOJIb30BaTh MPU PEIICHUH 33/1a4 CBOMCTBA MO3UIIMOHHOW 3aluCcHU
Yyucell, aTOPUTMa TOCTPOCHHUS 3alIUCH YKCIa B TTO3UIIMOHHOM CUCTEME CUUCIICHUS
C 3aJJaHHBIM OCHOBAaHHMEM M MOCTPOEHHUS YHCJa MO CTPOKE, COJEpKallel 3amuch
ATOTO 4YHUCJa B TMO3UIMOHHOW CHUCTEME CYHUCJIEHUS C 3aJaHHbIM OCHOBAHUEM,
YMEHUE BBIMOJIHAT apu(PMETHYECKUE OIepald B TMO3UIIMOHHBIX CHCTEMax
CUUCIICHUS;

YMEHHE BBIMOJHITh MPEOoOpa30BaHUs JIOTUUYECKUX BBIPAKEHUN, HCIOIB3YS
3aKOHBI aiareOphl JIOTUKH, YMEHHE CTPOUTh JIOTUYECKOE BBIPAKCHUE B
JU3BIOHKTUBHOW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIie
UCTUHHOCTH, HCCJENA0BAaTh O0JIACTh MCTUHHOCTU BBICKA3BbIBAHUS, COACPIKAIIETO
MEPEMEHHBIE, PELIATh HECIIOKHBIE JIOTUYECKHE YPABHEHUS U CUCTEMbI YPABHEHU;

NOHMMaHuE O0a30BBIX aAIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
nHpopMaruu (3amuch 4Mcesl B MO3UIIMOHHOM CHUCTEME CUMCIICHUS, HaXOXXICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JMara3oHe, 00paboTka MHOTOPA3PSAHBIX EITBIX
Yyucell, aHAJIU3 CUMBOJIBHBIX CTPOK U APYTHUX), AITOPUTMOB MOUCKA U COPTUPOBKH,
YMEHHUE ONPEACNISITh CI0KHOCTh M3y4aeMbIX B Kypce O0a30BBbIX aJrOpUTMOB
(cyMMupoOBaHHE DJIEMEHTOB MAacCHBa, COPTUPOBKA MaccHuBa, IepeOOpHbIC
QJITOPUTMBI, IBOUYHBIA TOUCK) U MPUBOJUTH MPUMEPHl HECKOJBKUX aJTOPUTMOB
Pa3HOM CIOKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIaJICHUE YHUBEPCAIBHBIM SI3bIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusMH O O0a30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHbIX, YMEHHE HCIOJIb30BaTb OCHOBHBIE  YIIPAaBISIOLIUE
KOHCTPYKIIMM, YMEHHE OCYIIECTBISTh AaHajdu3 MPEAJIOKEHHOW MPOrpaMMBbl:
OTIPEIEISITh PE3YNBTAThl PA0OTHI MPOTPAMMBI TIPU 33IaHHBIX MCXOJIHBIX JTAHHBIX,
ONpEeNeNATh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO IOJYy4YEHUE YKa3aHHBIX



pPE3yNbTAaTOB, BBISBIATH JAaHHBIC, KOTOPhIE MOTYT MPHUBECTH K OMMUOKE B padoTe
pOrpamMmbl, HOPMYIUPOBATH MPEITIOKEHUS 110 YIYUIIEHUIO MPOTPAMMHOTO KO/,

YMEHHE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI W
JIEMOHCTPAlMOHHBIE MAaTEPUAJIbI C UCIIOJIBb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh JJICKTPOHHBIC TaOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBLHOTO pEIICHUS, MOAOOp JUHUU TPEHJIA, PEIICHUE
3aJlay IPOTHO3UPOBAHMS).

B npouecce u3yueHus kypca HUHGOPMATHKU YriayOn€HHOro ypoBHS 6 11
Knacce oOydaromuMmuca  OyayT  JOCTUTHYTHI — CIEAYIOIIHE  IPEAMETHBIC
pe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KOJbI, JOMYCKAIOIINE OAHO3ZHAYHOE
JIEKOJIUPOBAHUE COOOIIEHUM (MpePUKCHBIE KOJbI), HCIOJIb30BaTh MPOCTEUIINE
KO/JIbI, KOTOPbIE MO3BOJISIOT OOHAPYKUBATh M UCIPABIATH OIMMOKHU IMpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHUsS] TPU W3BECTHOW YAaCTOTE CHUMBOJIOB, MOSICHATH MPHUHIIUITBI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

YMEHHE pellaTh aJrOpUTMUUYECKUE 3a/Jaud, CBSI3aHHBIC C aHAIW30M rpados
(3aJayn  MOCTPOEHUS ONTUMAJILHOTO TYTH MEXAYy BepuIMHaMHu Tpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTe€d  MEXAY  BEpIIMHAMU
OPUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JACPEBbS MPH
aHaMM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apUPMETHUECKUX
BBIpAXEHUN, TTPU PELICHUU 3a/1a4 TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPHI IO 33JJaHHOMY aJITOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBIUTPHIIIHYIO
CTPaTEruio UrpPhl;

yMEHUE pa3pabaThiBaTh W pEaTU30BBIBATH B BHJE MpOrpamMm 0a3oBbIe
QJITOPUTMBI, YMEHHE HCMOJIb30BaTh B MpOTrpaMMax JIaHHbIC Pa3IMYHBIX THUIIOB C
YYETOM OTPAHMYECHUN HA JMANA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
pelIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIHUCKH, CIIOBApU, CTEKU, OUEPEIH, EPEBD),
WCIIOJI30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JAaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJIT 00paOOTKHA YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpamMm OHOIMOTEKU
NOANPOTpaMM, 3HaTh (DYHKIIMOHAIbHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie MporpaMMUPOBaHUs, YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

yYMEHHE CO37aBaTh BeO-CTPAHULIBI,



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax JaHHBIX, HX CTPYKTYpe,
CpeICcTBax co3daHUsl M pabOThl C HUMH, YMEHHE WCIIOJh30BaTh TaOIMYHBIC
(penaioHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTUPOBKY U TMOMCK 3amuceil B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHYyIO 0azy
JTAHHBIX) ¥ CIIPABOYHBIE CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHICCKUE MOJICITH /I aHaJIN3a
O0OBEKTOB W TIPOIECCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOJIHSTH
aHaJIM3 Pe3yJIbTaTOB, IOJYYEHHBIX B XOJ€ MOJIECIMPOBAHMS, OLIEHUBAThH
COOTBETCTBHE MOJIEIN MOJIETUPYEMOMY OOBEKTY WM MPOIECCY, MPEICTaBISAThH
pe3ynbTaThl MOJCIUPOBAHUS B HATJISIIHOM BHJIE;

YMEHUE OpraHWU30BBIBATH JUYHOC WH()OPMAIMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAaHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTHUH, IOHUMaHHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MIPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIUICKTa B Pa3IUYHBIX O0JIACTSX,
HaJIM4ME TIPEICTABICHUHA O Kpyre perraeMbIXx 3a7ad MAIIMHHOTO OOyYeHHS
(pacrio3HaBaHusl, KJIacCU(PUKAIUKA ¥ MIPOTHO3UPOBAHUS) HAIMYWE MPECTABICHUMN
00  WCMONB30BAaHUU  HMHPOPMALNUOHHBIX  TEXHOJOTHMM B Pa3IUYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE
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KounyecTBO 4acoB DJIeKTPOHHbIE
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MPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
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2.3 Komnbrotepnas apudmernka 7 1
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3.2 BcniomoratenbHbIE anropuTMBI
3.3 YuciieHHbIE METOIBI
34 AnTOpuUTMBI 00PabOTKH CUMBOJIBHBIX 5 1

MAaHHBIX




3.5 AAropuT™Mbl 00pabOTKH MacCHBOB 10 3.5
Wroro no pazueny 44
Pa3nen 4. Un¢opmanmoHHbIe TEXHOJIOTUHN
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanu3 JaHHBIX 3
Htoro no pazneny 14
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OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pasznea 1. TeopeTudeckue 0CHOBbI MH()OPMATUKH
Nudopmanus u nabOpMAITHOHHBIE
1.1 dopwan dopwan 10 2.5
IIPOIIECCHI
1.2 MopenupoBaHue 8 2
Hroro mo pazueny 18
Pa3nes 2. AnropuT™Mbl 1 IpOrpaMMHpOBaHue
2.1 DNeMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
2.3 PHEHTHD 16 45
POTPaMMHUPOBAHUS
Hroro mo pazueny 50
Pa3pnen 3. Un¢opmMannoHHbIE TEXHOJIOTUH
KomnberoTepHO-MaTeMaTHYECKOE
3.1 P 8 2
MOJICITUPOBAHHE
3.2 ba3n1 manHbBIX 10 4
3.3 Be06-caiitbr 14 4
3.4 KomnbsrotepHas rpadpuka 3.5
35 3D-monenupoBanue 3
Hroro mo pazneny 48




PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

136

36.5
















ITPOBEPAEMBIE HA EI'D 110 HHO®OPMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon

NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namv (nonumams)

11

[TorrMaHue OCHOBHBIX NPHHIIAIIOB YCTPOWCTBA W ()YHKIIMOHUPOBAHHS
COBPEMEHHBIX CTAllMOHAPHBIX W MOOWIBHBIX KOMITBIOTEPOB; TEHICHIIHIA
pa3BUTHs KOMIIBIOTEPHBIX TEXHOJOTH; BJIAJICHUE HaBBIKAMH Pa0OThI C
OINEPAIMOHHBIMH CUCTEMaMH W OCHOBHBIMH BHUJaMH IPOTPAMMHOTO
obecrieueHHsT I pemieHWs  y4eOHBIX 3aJad 10  BBEIOpaHHOM

cricnyajin3anuu

1.2

Hamnumne mnpencraBnennii o 0a30BBIX MNPHHLIWIAX OpPTaHU3ALUU |

Q)YHKHI/IOHI/IPOB&HI/IH KOMIIBIOTCPHBIX ceTen

1.3

ITormmanne OCHOBHBIX MNPUHOUIIOB JUCKPETU3AllUKU Pa3JINYHBIX BHUIOB

uHpopMaun

14

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAOOTKH YMCIOBOM M TEKCTOBOM
uHpopMaluy (3alMCh 4YMCEN B TMO3UIMOHHOW CHCTEME CUHUCIIEHUS,
JENUMOCTbh LIeJIbIX YHMCEN; HaX0XKJIEHUE BCEX MPOCTHIX YKCEN B 3a/laHHOM
Jvarna3oHe; o0paboTka MHOTOPA3pSAHBIX IEIBIX YHCEN, aHaIu3

CHUMBOJIBHBIX CTPOK U L[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3Hanue q)yHKHI/IOHaJ'IBHI)Ie BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CpPCIACTB

cpensl pa3paboTKu

1.6

Brnanenne OCHOBHBIMH CBEJAEHUSMH O 0a3zax JaHHBIX, WX CTPYKTYPE,

CpeaACTBax CO3JaHuAd U pa60TLI C HUMH

1.7

ITonnMaHue BO3MOXKHOCTEH U OI‘paHI/IquI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX 06J'IaCT$IX; HaJIM4Yue HpeI[CTaBHeHI/Iﬁ 00
HCITIOJIb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3INYIHBIX

npodeccuoHanbHbIX chepax

1.8

Brnanenue TeopeTMUECKMM anmapaTtoM, IO3BOJIIOIIMM  OCYIIECTBIATH
IIPEJICTaBICHUE 3aJaHHOIO HATYPAJbHOI'O YMCIIA B PA3JIMYHBIX CHCTEMAX
CUMCIICHUS; BBINOJHATH MpPeoOpa3oBaHUsl JIOTUYECKHX BbIPAKCHUH,
UCTIONB3Ysl 3aKOHBI anreOpbl JIOTHUKH; ONpPENeNsATh KpaT4allIuid MyTh BO
B3BEIICHHOM rpade M KOJMYECTBO IyTell MexXJ1y BeplIIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYEeCKOoro rpada




Ymemo

2.1

2.2

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MATEMAaTUYECKHE MOJEIN s
aHanmu3a 00BEKTOB M IMPOLECCOB: (hOPMyIHUpPOBATH 1€ MOJICIUPOBAHUS,
BBIMOJHATh AQHAJINU3 PE3YyJIbTATOB, MOJIYYEHHBIX B XOJ€ MOEIUPOBAHUS;
OLICHMBATh aJICKBAaTHOCTh MOJEIH MOJCIUPYEMOMY OOBEKTY WU

MPOLECCY; MPEACTABIIATh PE3YIbTATHl MOAEIUPOBAHUS B HATJISIIHOM BUIE

YMenue KiacCHPUIMPOBATH OCHOBHBIC 33/layll  aHAIW3a JaHHBIX
(mporHo3upoBaHue, KJaccupukanus, KJIaCTepH3aIus, aHau3
OTKJIOHCHUH); TIOHUMATh IOCIIEAOBATCILHOCTh PEIICHUS 3aja4 aHalln3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA M OIICHKA KAaueCTBa JaHHBIX,
BbIOOp ¥ (WJM) TIOCTPOCHHME MOJCIH, NPeoOpa3oBaHUE JaHHBIX,

BU3yalIM3alMd JaHHBIX, HHTCPHPCTAlUA PE3YJILTATOB

2.3

2.4

YMmenue onpenensite HHPOPMAIMOHHBI 00BEM TEKCTOBBIX, IpadUIeCKUX
Y 3BYKOBBIX JIaHHBIX IIPH 3aJaHHBIX [TApaMeTpax AUCKPETU3alun. Y MEHHE
OIpPENENATh CPEOHIO CKOPOCTb IIE€peladd  JaHHBIX, OLIEHHUBATh
U3MEHEHHE BpEMEHHU Iepellaud HpU HU3MEHEHUH HH(POPMALMOHHOTO

00BbEMa TaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CTpouTh KOJA, OOECIEeYUBAIOUIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucCnoib30BaTh MpPU PEUIEHWH 3a7ad CBOMCTBA IMO3WIIMOHHOU
3allMCH YHUCEJI, aITOPUTMbI MOCTPOCHUS 3allMCH YHUCIA B TMO3UIHUOHHOW
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YUCia II0
CTPOKE, COZEpKalllell 3aluch 3TOT0 4YHUCIa B MO3ULMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHEM;  YMEHHME  BBINOJHSATH

apI/I(l)MeTI/I'—ICCKI/Ie onecpanyr B IIO3UIIUOHHBIX CUCTEMaX CYHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpPMalbHBIX (opMax MO 3aJaHHOM  Talnwuie
UCTUHHOCTH; HCCIeloBaTb 00JacTh MCTHMHHOCTH  BBICKAa3bIBAHUS,

COACPKAIICTO MEPEMEHHBIC, pCHIATh HECIOXKHBIC JIOTHYCCKHUC YPABHCHUA

YMeHue pemiath ajlropuTMUYECKUE 3aJauyd, CBSI3aHHBIE C AaHATHU30M
rpadoB (3amayu MOCTPOCHHS ONTHUMAIBHOTO MYTH MEXIy BEpIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX ITyTeH MEXIY BEpIIHHAMH

OpPUEHTUPOBAHHOTO AlUKINYEeCcKOro rpada)

2.8

VYMeHHue UCIoNIb30BaTh AEPEBbS NIPU AHAIN3E U IIOCTPOSCHUU KOJOB M JUIA
NpeICTaBICHU apu(METHUECKUX BBIPAKEHUH, NpU peIIeHUH 3a/1ad
IIOMCKA U COPTHUPOBKH; YMEHHUE CTPOUTH ACPEBO WIPBHI IO 3aJaHHOMY
QITOPUTMY; pa3pabaThiBaTh U OOOCHOBBIBATh BBIUTPBILIHYIO CTPATETUIO

UTPBI




2.9

2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBL  C  HUCIIOJIB30BAHUCM Ta6HI/ILI
TPACCUPOBKU,; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBIOTCPA PE3YyJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIINWX HUKJIbI, BETBICHUA U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

YMeHue OmpenensaTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHME 3JEMEHTOB MAacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE AITOPUTMBI, JABOWYHBIM IOMCK) M NPUBOAMTH IPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU IUId pCICHUSA OHHOﬁ 3aga4u

211

BrnajgeHne yHUBEpCATbHBIM SI3BIKOM  TPOTPAMMHUPOBAHUS  BBICOKOTO
yposus (ITackaib, Python, Java, C++, C#), npeacraBieHussMA O 6a30BbIX
TUNIAX JAHHBIX U CTPYKTypax NaHHBIX; YMCHHE HCIIOJIb30BaTh OCHOBHBIC
VIPAaBISIONUE  KOHCTPYKIIMH;  YMEHHE  OCYIISCTBIISATH  aHAIU3
MPEIUIOKEHHOW ~ MPOrpaMMBI:  ONPENESITh  PE3YyJbTaThl  PaOOTHI
NpOTrpaMMBbl TIPU 33JaHHBIX UCXOJHBIX JIAHHBIX; ONPEICIISATh, MPU KAKUX
UCXOJHBIX JIaHHBIX BO3MOKHO TIOJYYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT NPHBECTH K OIMUOKe B paboTte
nporpaMMbl;  (QOPMYJIMPOBATh  NPEUIOKCHHSI 1O  YIYYIICHHUIO

MporpaMMHOTO KOa

2.12

YMeHne peann3oBBIBATE Ha BBIOPAHHOM JUII  HM3YYCHHS  SI3BIKE
nporpaMmupoBanus Beicokoro yposss (ITackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPAOOTKH YHCEIl, YUCIOBBIX MOCIEI0BATENIbHOCTEH
M MacCHMBOB: TMIPEJCTABICHHWE YHWCIa B BUIE HabOpa MPOCTHIX
COMHOXMHTENEH; HaxX0XIeHWEe MaKCHUMalbHOW (MUHUMAaJIbHOHN) uUQpHI
HaTypaJbHOTO YHCIIA, 3a[IMCAHHOTO B CUCTEME CUHMCIICHHSI C OCHOBAaHHEM,
He npeBblmaonmM 10; BbluuCIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIIEMEHTOB MaccHBa WJIM YHCJIOBOM IMOCIEAOBATEIBHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEOHET0  apu(METHYECKOTO, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3J€MEHTOB, KOJMYECTBA 3JIEMEHTOB, YJOBIETBOPSIOIINX
3aJJaHHOMY YCIIOBHIO); COPTHPOBKY DJJIEMEHTOB MAacCHBa;, yMEHHE
UCTIONB30BaTh B TPOTpaMMax JaHHBIE pa3JIMYHBIX THIIOB C YYETOM
OTpaHMYEHUH Ha JMana3oH UX BO3MOXKHBIX 3HAYCHWH, NMPUMEHATh MpU
peLIeHUH 33/1a4 CTPYKTYpPbI JaHHBIX (CHHCKH, CIOBApH, CTEKU, OUEpEH,
JIepeBbs1); TPUMEHATh CTaHIAPTHBIE U COOCTBEHHBIC MOAPOTPAMMBI IS
00pabOTKM YHMCIIOBBIX JAaHHBIX U CUMBOJBHBIX CTPOK; UCIOJIb30BATH MPU
pa3paboTke mporpamMm OUOIMOTEKH MOAMPOTPaAMM; YMEHHUE HCIIOIH30BaTh

CpEJICTBA OTJIAJKH MPOrPaMM B CPEZI€ POIPaMMHUPOBAHHUS

2.13

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_H:I JJIsL aHaJIn3a,

npecTaBieHus M 00paOOTKH JAaHHBIX (BKJIOYas BBIOOP ONTHMAIBHOTO




pemeHus, moadop JMHUM TPEHJA, pEelIeHHE 3a/1ad MPOTHO3UPOBAHUS);
YMEHHE HCIOJb30BaTh TaOMWYHbIE (pENAUUOHHBIE) 0a3bl JaHHBIX H

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BBIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  IU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBBIX 00pa30BATEIILHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
HO UH®OPMATHUKE

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

1

Hudposas rpaMoTHOCTH

11

1.2

OcCHOBHBIE TEHACHIUHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHble
BBIYHCIICHHUA. MHOFOHpOHCCCOpHHe CHCTCMBI. PaCHpe,I[eJ'IéHHBIC

BBIYHCITUTEIILHBIC CUCTEMBI U 00pab0TKa OONBININX TaHHBIX

[IpyHIMIBI NTOCTPOEHMSI W anIapaTHble KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEH.
CereBbie mnpotokonbl. Cerb HWHrepHer. Appecanuss B ceru HMHTepHer.
[Mporokoner creka TCP/IP. Cucrema momenubix umén. Paznenenue IP-cetn nHa

IIoACCTHU C IOMOIIIBIO MACOK nonceTeﬁ

13

14

1.5

daiinoBas cuctema. Ilouck B ¢aitoBoii cucteme. IlpuHiunel pasmenieHus u
uMeHOBaHUs (ailnoB B gonroBpeMeHHOM namstu. IllaGnoHbl 171 onucaHus
rpynn Qaiinon

CkopocTe mepenayd  JaHHBIX. 3aBUCUMOCTb  BpPEMEHM  I€peJadyd  OT
MH(}OPMaLIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U
HIudpoanue gaHHbIXx. CUMMeTpUYHble U HecuMMeTpuuHble MmUdpsl. [ndps

npocroil 3amensl. [Hudp Lezaps. udp Buxkenepa. Anroputm mmdppoBaHus
RSA

1.6

2.1

Kozpl, nmo3Bossitonive 00HapyXKUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE TTPU
nepenaye 1aHHbIX. Paccrostnne Xammunra. KonupoBaHue ¢ MOBTOpEHUEM OUTOB.

Konasr XsomMuHTa
Teopetnueckrue 0CHOBbI HHPOPMATHKHU

JIBomuHoe  koaupoBaHue. PaBHOMEpHbIE W HEPABHOMEPHBIE  KOJBI.
JlexoqupoBaHue COOOIICHHH, 3aITMCAHHBIX C MIOMOIIBI0 HEPABHOMEPHBIX KOJIOB.
VYcnoue ®ano. IlocTpoeHue OIHO3HAYHO NEKOAMPYEMBIX KOJOB C MOMOUIBIO

nepeBa

2.2

Teopernueckue mnmoaAXoAbl K OIEHKE KojudecTBa HHGopmauuu. EauHuIbI
U3MepeHus: KonuuecTBa HHGpopMmanuu. AJpaBUTHBIA MOAXOJ K OIEHKE
KonuyectBa HMH(pOpManuu. 3akoH aJauTUBHOCTH HHopManuu. Dopmyna

Xaptiu. Madopmanus u BepostHOCTh. Popmyia [llennona

2.3

Cuctembl cumcnenus. Pa3BépHyTas 3amuch LEIBIX M JPOOHBIX YHCENT B
HO3UIIMOHHON cucTteMe cuucieHus. CBONWCTBAa MO3WUIIMOHHON 3allCH YHCIIA:
KOJIMYECTBO IU(p B 3aMUCH, MMPU3HAK JCTUMOCTH YUCIIa HA OCHOBAHUE CUCTEMBI
CUUCJICHUSL. AJIFOpI/ITM HepeBO;[a IISJI0T0 Ynciia u3 P-H‘-IHOﬁ CUCTCMBbI CHUCIICHUS

B JICCATUYHYIO. ANTOPUTM TepeBoja KOHEUHOH P-muHON ApoOu B AECATUUHYIO.




2.4

2.5

AJNTOpPUTM TEpeBOJia IEJIOr0 YUCHIA U3 JCCATUYHOW CHCTEMBbI CUUCICHUS B P-
nuHyro. IlepeBon KoHEYHOH pecsaTHUHOW Jpobu B P-nunyro. J[BowuHas,
BOCBMEpUYHAs M IICCTHAANATCPUYHAS CUCTEMbI CUYMCIICHUS, CBSI3b MEXITY HUMHU.
Apudmerrdeckue orneparyy B MO3UIIMOHHBIX CHCTEMAaX CUUCIICHHS

TponuHas ypaBHOBEIIICHHAS CUCTEMa CUHUCIEHU. J[BONYHO-/IecITHYHAsS CUCTEMA
CUHCIIEHUS

Konuposanue tekctoB. Konuposka ASCII. OgHoGaliTHbie KogupoBku. CTaHmapT
UNICODE. Kommposka UTF-8. Omnpenenenne wuHGOPMAIMOHHOTO 0O0BEMA

TEKCTOBBIX COOOIIEHMI

2.6

2.7

2.8

2.9

KomupoBanue n3o0paxenuit. OneHka nHGOPMaOHHOTO 00bEMa TpaguuecKux
JAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U FJIY6I/IHC KOOAUpOBaHUA IBETA. L[BCTOBI)IG
monenu. KomupoBanue 3Byka. OneHka HMH(OPMAIMOHHOIO 00bEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPECTU3AIUN U PA3PAAHOCTH KOJUPOBAHUSA

Anrebpa noruxku. IloHsTtue BbicKa3biBaHMs. BeickasbiBaTenbHble (HOPMBI
(npenukatel). KBaHTOpHI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuy. Tabmunpel HUCTUHHOCTU. Jlormueckue BbIpaKEHMS.
Jlormueckue ToxaecTBa. Jlornyeckue onepanuy 1 onepanyy HaJ MHOXECTBAMH.
3aKkoHBl anreOpbpl JIOTMKH. OKBHUBAJICHTHBIE MpPeoOpa3oBaHUs JIOTMUYECKUX
BBIpa)XKCHMI. JIornueckue ypaBHEHHs U CHCTEMBI YPaBHEHU.

Jlormueckue (yHKIUU. 3aBUCHUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTMUECKUX
(GYHKIMN OT KOJIMYECTBA apryMEHTOB.

Kanonnueckue opMbl JOrHYECKUX BbIPaKEHHUH

COBepH_IeHHBIe AU3BIOHKTUBHBIC  KOHBIOHKTUBHBIC  HOPMAJIBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUSA 110 Ta6n1/1ue HNCTUHHOCTH

Jlornueckne »>IE€MEHTHI B cocTaBe Kommbiorepa. Tpurrep. Cymmartop.
MHuoropa3psaanbiii cymmarop. [loctpoeHne cxeM Ha JOTMYECKUX 3JEMEHTax Mo
3aITaHHOMY JIOTHYE€CKOMY BBIPQKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHHS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mogenn u mopenupoBanue. llenmn MoaenupoBaHus. AIEKBATHOCTh MOJETH
MOJIETTUPYEMOMY OOBEKTY WM mporieccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToOB MOJACTUPOBAHUS B BUE, YIOOHOM ISl BOCTIPUSTHUS

yenoBekoM. ['padpuueckoe npeacrapieHue 1aHHbIX (CXeMBbl, TAOIUIBL, TPadUKH).

[IpeacraBnenue uenbIX 4YHCEN B NaMATH Kommblorepa. OrpaHUue€HHOCTh
JUana3oHa 4YHcell TpH OTPpaHUYEHWU KoiudecTBa paspsanoB. I[lepernonHeHue
pa3psnHOl ceTku. be33HakoBbIe M 3HAKOBBIC TaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JOTIOJTHUTEIBHBIN KOJI OTPULIATENbHBIX YUCE.

[ToGutoBbIe Jjormueckue onepanuu. Jlormueckuit, apudmernueckuit u

nukmndeckuit  casurd. [lludpoBanne ¢ mOMOIIBIO MOOMTOBOW  OIepaIuu




2.12

2.13

2.14

«uckirovarontee 1JIN»

IIpencraBieHue BEIECTBEHHBIX YHCEN B IMAMATH KOMIIBIOTEpA. 3Hadalas 4acTh
U TOpANOK uwucia. Jluama3oH 3HAa4eHWH BeUleCTBEHHBIX uwmcen. [IpoGiiembl
XPaHEHMUS BEIECTBEHHBIX 4YHUCEN, CBSA3aHHBIE C OrPAHMYECHHEM KOJIUYECTBA
paspsaaoB. BelnonHeHue omnepanyii ¢ BEIECTBEHHBIMM YWCIIAMH, HAKOIUICHHE

oIn0OoK IIpHU BBIYUCJIICHUAX

I'padpr. OcHoBHBIe TOHATHA. Buasl rpadgoB. Onucanue rpadoB ¢ MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIMCKOB CMEXHOCTU. PemieHnue
QITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHamm3oM rpadoB (mocTtpoeHue
ONTUMAJIBHOTO MYTH MEXAY BepIIMHaMU Tpada, omnpeaeneHUEe KOIUYECTBA
pa3IMYHBIX MyT€H MEXIy BEPIIMHAMH OPUEHTUPOBAHHOIO AIMKIMYECKOTO
rpada)

HepeBbs. bunapuoe nepeBo. J[lepeBpsi moucka. CrocoObl o0xona aepesa.
[IpencraBnenne apupMeTHYECKUX BBIPAKECHUN B BUAE JAepeBa. Mcmonb3oBaHue

rpadoB U 1epeBLEB IPU OIMCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JIMCKpeTHBIE UTPHI IBYX UTPOKOB ¢ MOJHOU mH(popMarnuen. [loctpoenue nepesa
nepebopa BapUaHTOB, OMHUCAaHHE CTPATETHH WIPbl B TaOnMU4yHOW (dopMme.

BLII/IFpLIIJ_IHLIe W NPOUTPLINIHBIC TO3UITAN. BLII/IFpLIH_IHLIe CTpaTeruu

CpeI[CTBa HCKYCCTBCHHOTI'O HHTCIIJICKTA. I/I,Z[eHTI/I(I)I/IKaHI/IH )51 IIOUCK
I/1306pa)KeHI/II\/’I, paclio3HaBaHUEC JIUII. Hcnons30BaHue METOIOB HCKYCCTBECHHOI'O
HWHTCIIJICKTA B o6yqa10m1/1x cucremax. Mcronp30BaHne METOIOB HCKYCCTBCHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI ¥ IPOIPAMMHUPOBAHHE

3.1

@opmManuzanus NMOoHATHA anropurma. MammuHa ThIOpHHra Kak yHHMBEpCAJIbHAs

MOJEJb BEIUMCICHUM

3.2

OneHka CIOXKHOCTH BbIUMCIeHHH. Bpemst paboTel M 00BEM HCMONB3yeMOI
aMsATH, MX 3aBUCHUMOCTh OT pa3Mepa MCXOIHBIX JAaHHbIX. OrleHka
ACUMITOTUYECKONW CIIO)KHOCTH aJTOPUTMOB. AJTOPUTMBI ITOJIMHOMHUAIBHON
cinoxHoctu. Ilepebopuble anroputmel. IlpuMepsl pa3nIuYHBIX aITOPUTMOB

peICHUA OJIHOI>'I 3a1a4M, KOTOPbIC UMCIOT PA3JIMUYHYIO CIIOKHOCTH

3.3

OnpeneneHne BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
yIIpaBJICHUS] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX anroputMoB. OmnpexneneHue

MCXO/HBIX TaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET J1aTh TpeOyeMblIii pe3ysbTar

3.4

Anroput™Mbl 00pa0OTKM HATYpaJbHBIX YHCEN, 3aMUCAHHBIX B MO3UIIMOHHBIX
cHUCTeMaX CYHMCICHMs: pa3OMeHHe 3aluCH YHUCIa Ha OTACIbHBIE IHQPHI,
HaxX0XJICHHE CYMMbl W TPOU3BEACHMS LHU(p, HAXOXKICHUE MaKCUMaJIbHOU

(MUHUMATBLHOM ) I PHL.




[IpencraBnenne uyucina B BUjae HaOopa MPOCTBIX COMHOXKUTENIEH. AJITOPUTM
OBICTPOTrO BO3BEJICHUS B CTENeHb. [I0OMCK MPOCTHIX YMCEN B 3aJaHHOM JHMaNa3oHe

C TIOMOIIIBIO ATITOPUTMA «PelIeTo DpaTtocheHa

3.5

MHoropa3psiiHbI€ IeIbIe YUCiia, 3aa49H JTUHHON apupMeTHKH

3.6

S3eik nporpammuposanus (ITackans, Python, Java, C++, C#). Tumbsl gaHHBIX:
LIEJIOYUCIICHHBIE, BEUICCTBEHHbIC, CHMBOJBHBIC, JOrMYeckue. BerBieHus.
Cnoxusie ycinoBus. Lukisl ¢ ycnoBuem. L{UkiIbl 1o nepeMeHHOM.

OO6paboTka NaHHBIX, XpaHALIMXCS B ¢aitnax. TekcroBble M IBOMYHBIC (HAIIbI.
QaiinoBsie nepemeHHble ((haiiioBbie ykazatenu). Urtenue u3 daina. 3anuch B
(aii.

Pazbuenue 3anaun Ha moa3anadu. [loamporpaMmel (TpotieAypsl U GYHKITHH).

Wcnonb3oBanue cTaHiapTHON OMOIMOTEKH S3bIKAa IPOIPAMMHUPOBAHUS

3.7

Pexypcusi. PexypcuBHbie mpouenypbl U ¢GyHKOuU. Vcronp3oBaHue creka s

opranu3an pCKypCHBHBIX BBI3OBOB

3.8

3.9

3.10

UYucnennsle Meroabl. TouHoe M npubNMKEHHOE pelieHus 3afadd. YuciaeHHoe
pellieHre YpaBHEHHUI C momoulbio nojgdopa mnapamerpa. UHCICHHbIE METOJbI
pelieHust ypaBHEHMi: MeToJ mepebopa, METOJ| TOJOBUHHOIO JIEJIEHUS.
[Ipubnux€HHOE BBIUMCIEHHUE JUIMH KpHUBBIX. Bplumcienue miomanei ¢uryp c
MTOMOIIBI0 YUCJIEHHBIX METOJIOB (METOJ IPSIMOYTOJIbHUKOB, METOJ Tpameruii).
Ilouck wmakcumyma (MUHUMYMa) QYHKUIUM OJHOW IEpPEeMEHHONH MeTOoJ0M

ITOJIOBUHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JAaHHBIX.  BcTpoeHHble — (QYHKIIUU  SI3bIKa
MPOrPaMMHUPOBAHHUS JIJIsl 00pabOTKH CUMBOJBHBIX CTPOK. ANTOPUTMBI 00pabOTKHU
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBA IOSBJICHUH CHMBOJIA B CTPOKE,
pa3OueHre CTPOKH Ha CJIOBa IO MPOOEIBHBIM CHUMBOJIAM, MOWCK TMOJCTPOKH
BHYTpU JaHHOW CTPOKH, 3aMEHa HAaWIEHHOW MOICTPOKH Ha JPYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpPOM ani(haBUTE, YAOBIETBOPSIONIUX 3aJaHHBIM

orpanndeHusM. [IpeoOpa3zoBanue yncia B CAMBOJIBHYIO CTPOKY U 00OpaTHO

MaccuBsl ¥ IIOCIIENOBATEIBHOCTH  4Wcesl. BpigucieHue  0000IEHHBIX
XapaKTepUCTHK JJIEMEHTOB MacCHMBa WJIM YHCIOBOW IOCIIENOBATEIbHOCTH
(CyMMBI, TIPOU3BEACHHS, CPEAHEr0 apuPMETHYECKOTO, MHUHUMAIBHOTO U
MaKCHUMAaJbHOTO DJIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YIOBIETBOPSIOIINX
3aIaHHOMY YCJIOBHWIO). JIMHEHHBIM TOMCK 3a/laHHOTO 3HAYCHHUS B MACCHBE.
Anroput™Mbl pabOTHI € 3JIEMEHTaMH MacCHUBa C OJHOKPATHBIM MPOCMOTPOM
MaccuBa. COpTHpPOBKAa OJHOMEPHOrO MaccuBa. [IpocTble METOABI COPTUPOBKHU
(Meron my3bIpbKa, MeETOJ BBIOOpa, COPTHpPOBKAa BcTaBkamu). CopTHpOBKa
ciusaueM. beictpast coptupoBka maccuBa (aaroput™m QuickSort). JIBonuHbIi

IIOMCK B OTCOPTHUPOBAHHOM MACCHBEC




3.11

3.12

3.13

JIByMepHBIE MacCHBBI (MaTpuLbl). ANTOPUTMBI 00paOOTKH  JBYMEPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOTO MacCHMBa MO 33JaHHBIM
MpaBWJIaM, MOUCK 3JE€MEHTa B JBYMEPHOM MAacCCHBE, BBHIYHMCICHHE MaKCHUMyMa
(MUHMMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, [IEPECTaHOBKA CTPOK U
CTONOIIOB IByMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBICE  MAacCHUBBI,  OTOOpaxeHus).  XdII-TaOJHIIBL
[MocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33JJAHHOTO TEKCTa

Crexku. AHanmM3 TPaBWIBHOCTH CKOOOYHOTO  BBIpAXEHHA. Bbrumcienue
apu(METHYECKOTO BBIPAKEHUS, 3aIMCAHHOTO B MMOCT(GHUKCHOM (opme.

Oqepezuzl. Hcnonb3oBanue oucpcan il BpCMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha rpadax. IlocTpoeHrme MHHMMAIBHOTO OCTOBHOTO JI€peBa
B3BELLICHHOI'O CBA3HOTO HEOPMEHTHUPOBaHHOro rpada. KoauuecTBo pa3inuyHbIX
nyTel MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AlUKIMUYECKOro rpada. AJIropuTm
JlenkcTphl

JepeBps. Peanusanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J[BOoM4YHBIE
(bunapusie) nmepeBbs. [locTpoeHume nepeBa i 3aJaHHOTO apU(PMETHYECKOTO
BbIpakeHUus. PekypcuBHBIE anropuTMbl 00xo1a fepeBa. Mcnonab3oBaHuEe cTEKa U
ouepenu ans o0xoja aepena

JluHaMuuecKkoe IpOrpaMMHUPOBAHNE KaK METOJ PELIEHUS 33]a4 C COXPaHEHUEM
IIPOMEXYTOUHBIX PE3YyJIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOIIBIO JUHAMUYECKOTO
MIPOrpaMMUPOBAHUS: BBIUUCICHUE PEKYPCUBHBIX (DYHKIUH, MOACYET KOIMYECTBA

BapuWaHTOB, 3ala4i OIITUMU3AalINN

3.17

4.1

[lonsiTne 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmupoBaHuu. OOBEKTH U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAINU3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTIO TMOIXOJA.

Wukancynsuus, Hacae10BaHue, MoIUMOphu3M
WNudopmanroHHbIe TEXHOJIOTUI

AHanu3 naHHbIX. OCHOBHBIE 33Jlayd  aHalIM3a JAHHBIX: MPOTHO3UWPOBAHUE,
KiIaccuukanms, KiacTepusalius, aHaiu3 OTKJIOHeHuH. [lociemoBaTeabHOCTH
peleHus 3a1ay aHau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA M OIEHKA
KauecTBa JaHHBIX, BbIOOp M (MIU) TIOCTPOEHHWE MOJAENH, NpeoOpa3oBaHUe
JTAHHBIX, BU3YyaJIM3alus JaHHBIX, MHTEepHpeTanus pe3ynbTratoB. [Iporpammubie
cpeactBa U HHTepHeT-cepBHUCH Ui O0paOOTKM M NPEICTABICHUS JTaHHBIX.

Bbonwmue nanasie. MammaHoe 00y4ueHue

4.2

AHanmu3 JaHHBIX C TIOMOIIBIO DJIEKTPOHHBIX TaONHIlL. BhrYHMcIeHHE CyMMBI,
cpemHero  apuMETHUecKoro, HaubOonbliero (HAaUMEHBIIETO)  3HAYCHUS

nuamnasoHa. Beruncnenue kodpduIMEHTa KOPPEISAIMU JIBYX PSAOB JaHHBIX.




[loctpoenue cronOyarbiX, JIMHEHYATBIX M KPYroBbIX Auarpamm. Iloctpoenue
rpadukoB ¢pyHkuuid. [lon6op nuHUYU TpeHAaa, pelieHre 3a1a4y MPOrHO3UPOBAHMUS.

Pemenue 3aa4 OITUMHU3alH C ITIOMOIIBIO 3JICKTPOHHBIX T216J'II/II_[

4.3

Juckperusanusi 0Opud  MaTEMaTHYECKOM  MOJCIUPOBAHUU  HEMPEPHIBHBIX
mpoueccoB. MojenupoBanue JBWXKeHUS. MojenupoBaHue OHOIOTHUECKUX
cucteM. Maremaruueckue MOJAEIM B OKOHOMHUKE. BblunMciuTenbHbIE
JKCIIEpUMEHTHI ¢ MojensiMu. OOpaboTka pe3yibTaToB JSKcrepuMeHTa. MeToj
HaUMEHBIIMX KBaApaToB. OIEHKA YHUCIOBBIX MapaMeTPOB MOJEIUPYEMBIX
O00BEKTOB M TMpoIeccoB. BoccTaHOBIeHHE 3aBUCHUMOCTEH MO pe3yiabTaTam

JKCIIEPUMEHTA

4.4

4.5

4.6

BepositTHOCTHBIE MOJEIIN. Meronsl Momnte-Kapio. NmurannonHoe

MOACIIMPOBAHUC. CucreMbl MacCOBOT'O O6CJ'Iy>KI/IBaHI/IH

Tabmuunble (pensiroHHbIe) 0a3bl JTaHHBIX. TabnuIla — mpeIcTaBIeHue CBEACHUI
00 omnotunHbIX 00BekTax. Ilone, 3amuch. Kiorou tabauinel. Pabora ¢ roroBoit
0a30l maHHBIX. 3amojgHeHue 0a3bl JaHHBIX. [lonck, copTUpoBKa M (PrUIbTpaLus
JTaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl ¢  IapaMeTpaMHu.
BrruncnsieMmbie 1mosis B 3ampocax.

MHoroTta0iauunable 0a3bl JaHHBIX. THIBI CBA3eH MexAy TaOnunamu. BHemrHumit
kitou. [lenmocTHOCTH 6a3bl JaHHBIX. 3aMpOChl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX
TexcrtoBbiii mpoueccop. CpencrtBa MMOMCKa W aBTO3aMEHbl B TEKCTOBOM
nporieccope. CTpyKTypHUPOBaHHBIE TEKCTOBBIC IOKYMEHTHI. CHOCKH, OTJIaBJICHHE.
[IpaBuna 1UUTUPOBaHUS WMCTOYHHKOB M OdopMieHHS Oubmuorpaguueckux

CCBIJIIOK




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Uadpopmatuka (B 2 wactsx), 10 kmacc/ [Nomsxos K.1O., Epemun E.A., O6mecTBo
c orpaHnueHHON oTBeTCTBEHHOCTHI0O « BMHOM. JlaGoparopust 3HaHU»;
AxkrmmonepHoe obuectBo «M3aarenbetBo «lIpocBemenner

* Undopmaruka (B 2 yactsx), 11 kinacc/ [Tonskos K.1O., Epemun E.A.,
OO01ecTBO ¢ orpaHndeHHON 0TBeTCTBEeHHOCThIO « BMHOM. Jlaboparopus

3HaHu»; AkimoHnepHoe oduiecTBo «M3aatenscTBo «lIpocBerienre»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
denepanbHas paboyasi mporpaMma CpeHero o01iero 0opa3oBaHus Mo y4eOHOMY

npeamety «MHpopmaTrkay

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka IJOK






