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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOiaEHHBIM YpOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaram
OCBOGHHUS OCHOBHOM  0OOpa3oBaTENbHOW  MPOrPaMMBI  CPEAHETO  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHbOpMaTHKE Ma€T MpEACTaBICHUE O UENsIX, OO0mIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yuebHoro mpenmera «MHpopmaTtukay Ha yriyOnéHHOM YpPOBHE, YCTaHABJIMBACT
00s13aTeTbHOE IPEIMETHOE coJiep>KaHue, npeaycMaTpUBacT ero
CTPYKTYPUpPOBAHHE IO pa3jeiiaM U TeMaM Kypca, ONpeAeiseT pacupeieieHUE ero
o kjaccam (rojam u3y4yeHus), Ja€T MpUMEpPHOE pachlpe/ieieHue y4eOHbIX YacoB
M0 TEMAaTHUYECKUM pasfenaM Kypca U PEKOMEHIyeMylo (IPUMEPHYIO)
MOCJICIOBATEIPHOCTh ~ MX  HM3YYCHHS C  YIETOM  MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEM 00yUaIOIIUXCSl.

[Iporpamma o nHbopMaTHKE ONPEnesseT KOJTUISCTBEHHbIE U KaueCTBECHHbBIC
XapaKTePUCTUKU Y4eOHOTO MaTepHaa JIJs KaXI0TO roja u3yuyeHusi, B TOM YHUCIIe
JUISL COJEPKATEIbHOTO HATOJHEHHsI Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MIPOBEPOUYHBIX paoor,
rocyapCTBEHHOM UTOTOBOM arrecraiun). [Iporpamma no nndopmaTtuke siBisercs
OCHOBOM JIJIi COCTaBJICHHWS AaBTOPCKUX YUE€OHBIX NPOrpaMM U YYCOHHKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa30BaHUU OTPAKAET:

CYITHOCTh HMH(POPMATUKM KaK HAYYHOM JUCHUIUIMHBI, HM3y4Yarolieu
3aKOHOMEPHOCTH MPOTEKAHUSI M BO3MOKHOCTH aBTOMATHU3aIlMU UH(POPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

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

MEXIUCITUTUIMHAPHBIN ~ Xapaktep uWHopMaTuku #  HUHPOPMAIMOHHOM
NEeSATeTLHOCTH.

Kypc unbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SBIAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
uHDOpMATUKU ¥ WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI, OMHUPAETCs
Ha cojiep)KaHue Kypca WH()OPMATHUKHA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TOCTOSHHOTO  TMPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTUM, AA€T TEOPETHUYECKOE OCMBICIECHUE, MHTEpPIpETalui0 U 0000IIeHre
ATOTO OIBITA.



Pesynbrarel  yriyOn€HHOrO  YpOBHS ~ HM3y4eHHS y4yeOHOro MpeaMera
«Uudopmartuka» OpUEHTHPOBAHBI Ha TOJYyYEHHE KOMIIETEHTHOCTEH s
nocieaywneil MpopecCUOHATIBHOW JIEITENbHOCTH KaK B paMKax JaHHOU
MpeIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B CeOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMHM, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHas 00JacTh, paclo3HABAHWE COOTBETCTBYIOIIMX UM
MIPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTH AEMOHCTPUPOBATH PA3IMYHbIEC MTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJIA U3y4aeMOU NpeIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE JUIsI KCIOJIb30BAaHHMS METOJAOB MW HWHCTPYMEHTapus JTaHHOU
npeaMeTHON 00J1acTu;

HaJMyue TPEACTaBICHUM O JaHHOM MpEeAMETHOM O00JIACTH KakK I€JI0CTHOM
TEOpUU (COBOKYIMHOCTU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyOn€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00ECIEeYnBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJKEHHIO 00pa30BaHUS B
OpraHu3alusax  MOpo(eccCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
porpaMMHasl MHXEHepHs, HHPOpMalMOHHAsE 0€30MacHOCTh, UH(POPMAIIMOHHBIC
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJbIIME JaHHbIE H
MalIMHHOE O0OYy4Y€HUE, TMPOMBIIIJICHHbIM WHTEPHET BEIIeW, HCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTMM OeCHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PaCIpEAECIIEHHOIO PEECTPa, TEXHOJOTHH BHUPTYAIbHOU H
JIOTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «HHdopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero olmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIEro pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIMH 00ydYaromerocs, €ro
TOTOBHOCTH K JKM3HHU B YCIIOBHUSIX Pa3BUBAIOIIETOCS WH(OPMALMOHHOTO O0IIeCcTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBs3u ¢ 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax goMKHO 00€CIeUUTh:

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

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

c(OpMHPOBAHHOCTh YMEHHMM pa3iau4arh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJIBI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLIEHHUBAHUS U CBS3b
KPUTEPUEB C ONPENEIEHHON CHCTEMOM LIEHHOCTEN, ITPOBEPATH HA TOCTOBEPHOCTD U
00001maTh nHpOpMaIHIo;



C(OPMUPOBAHHOCTh ~ NPEJACTaBICHUA O BIMSHUA  HHPOPMAIIMOHHBIX
TEXHOJIOTM Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
HYKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHUIMYECKOr0, MPUPOIHOTO,
OPrOHOMHYECKOTO0,  MEIUUMHCKOTO U  (PU3UOJIOrMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTUH;

NPUHATHE MPABOBBIX U 3TUYECKUX ACIIEKTOB MH()OPMALIMOHHBIX TEXHOJIOTHIA,
OCO3HAHHE OTBETCTBEHHOCTH JIIOJEH, BOBICYEHHBIX B CO3JJaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, paclpoCcTpaHeHre HH(OpMAIUY;

CO37[aHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4e€OHOHM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOpa3BUTHIO.

B conepxxanun yueOHoro mpeamera «MH(opmMaTuka» BBIACIAIOTCS YETHIPE
TEMaTUYECKUX pa3zelia.

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(GOPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ceOs
MOHATUMHBIMN anmapaT WHQPOPMATUKH, BOMPOCHl KOJAMPOBAHUS UH(POpPMAIUH,
u3MepeHus MHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI JIreOphl JIOTUKU U
KOMITBIOTEPHOI'O MOZEIINPOBAHUS.

Paznen «AJaropurmMbl M NPOrpaMMHMPOBAHHWE)» HAIPABICH HAa Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, pa3pabOTKy alrOpUTMOB M OLEHKY MX CIOKHOCTH,
(GbopMHpOBaHKE HABBIKOB pealiM3alliy MPOrpaMM Ha S3bIKaX MPOrpaMMHUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
npuUMeHEHUsT MH(GOPMAIIMOHHBIX TEXHOJIOTHHA, PEATM30BAaHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YMCIIE B 3aJja4ax aHaIM3a
JAHHBIX, HMCMOJB30BAHUIO0 0a3 JaHHBIX W DJIEKTPOHHBIX TaOMUI[ IJIsl pEeleHUs
NPUKIIAJAHBIX 33]1a4.

B nmpuBenénnom nanee coaepxkanuu yueOHoro mpeamera «MudopmaTukay
KYPCUBOM  BBIJICJICHBl  JIONOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO TPOrpaMMy OOyUEHHUSI, HO MOTYT ObITh MPEIOKEHBI I U3yUYCHHUS
OTJIEJIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

YrinyOnéHHbli ypoBEHb U3y4Ye€HHUS HH(POPMATUKH PpPEKOMEHAYyeTcs IJis
TEXHOJIOTHYECKOTO  MpOQMiIs, OpPUEHTHPOBAHHOIO HA  HHXCHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl JAEATeTbHOCTU. YTIyONIEHHBIM ypOBEHb H3yUeHUS
uH(popMaTUKU 00ECIEeYMBAET: MOATOTOBKY OOYYarolUXCsi, OPUEHTUPOBAHHBIX Ha
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CHEIUaIbHOCTH B 00JacTH HWHOOPMAIMOHHBIX TEXHOJOTUHA W WHXKCHEPHBIC
CHEIUATBHOCTH, Y4YaCcTHE B MPOCKTHOH M WCCIENOBATEIHLCKOW JIESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpacid HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIMMIHNA/IAX U Cllaye
EnuHoro rocyiapcTBEHHOTO dK3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBaTtenbHOCTh HM3YYEHHS TEM B Mpefesiax OJHOT0 roja oOydeHus
MOXET OBITh HM3MEHEHa MO YCMOTPEHHIO YYHTENS NpH TOATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKCiI0 YacoB, PEKOMEHIOBAHHBIX JIJIsl U3ydeHUs UHHOPMATUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 daca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

HugpoBasi rpaMOTHOCTH

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

[TpuHIUIIBI pabOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJTrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMOIIbI0 MIWH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsAMOi 1OCTYN K TaMsITH.

OCHOBHBIE ~ TEHACHUMHU  PA3BUTUS  KOMIBIOTEPHBIX  TEXHOJIOTHIA.
[TapaiutenbHbIe BBIYHCIICHUA. MHoromnponeccopHsie CHUCTEMBI.
CynepkoMmnbloTepbl. PacnipenenéHHble BRIYUCIUTENBHBIE CUCTEMBI M 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BcTpoennbie KOMIIBIOTEPBL. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIe TPOU3BOICTBA.

[IporpammHoOe oOecreueHre KOMIBIOTEPOB U KOMITbIOTEPHBIX cUCTeM. Busl
nporpaMMHOro obecrnedyeHuss U UX HazHaueHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoucTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CuctemMHoe mnporpamMmHoe oOecrieueHue. OrnepalnoHHBIC CHUCTEMBI. Y THIIHMTHI.
HpaiiBeppl  ycTpouctB. MHCTasiuuss W JAEUMHCTAULALUSA  OPOTPAMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelleHUss U UMEHOBaHUS (aijIoB B
nosroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[Iporpammuoe obecnieuenue. JInneH3upoBanue MPOrpaMMHOTO 0OeCTICYeHUS
u 1udpoBeix pecypcoB. IlpompuerapHoe u  CBOOOJHOE MPOTPAMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE TIPOrPAMMHOTO
obecrieueHuss U 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOaTenbCcTBOM Poccuiickorn denepanuy 3a HENPAaBOMEPHOE HCIOJIb30BAHUE
POrpaMMHOTO o0ecriedeHus U MUPPOBBIX PECYPCOB.

[IpyHUIMIIBI TOCTPOCHUS W allllapaTHbhle KOMIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cetb UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTOKOIIBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
aagmMuHuctpupoBanue. [lojlyueHue JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hanmuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHKEHUS
MTaKETOB.



Buast  pestensHocth B ceth  Wurepuer. CepBucel  HMHTepHeTa.
['eonH(pOpMaITMOHHBIE CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHHU
(HampuMep, JIOKamusi MOOWJIBHBIX TEIC(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAarucTpaseil), tHTepHET-TOPTOBIIs, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.

['ocynapcTBEHHBIE 3JEKTPOHHBIE CEPBUCHI U yciayru. ColualbHbIE CETH —
OpraHu3anus KOJUJIEKTHBHOTO B3aMMOJICUCTBHUS W oOMeHa maHHBIMUA. CeTeBOM
ATUKET: TpaBWia IOBeIeHUS B KuOepmpocTpaHcTBe. [Ipobiema momaMHHOCTH
nostyueHHoi uHdopmaiuu. OTKpbITbIE 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHbIE M 3KOHOMHUYECKHE YIpO3bl, CBA3AHHBIC C HCIIOJIb30BAHUEM
WH(OPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TeXHoJorui. OO1ue mpodieMbl 3aliUThl
uHpopmaruu  u  uHbOpMaMOHHOW  Oe3zomacHocTH. CpeAcTBa  3alllUThHI
nHpOpMaIIM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX M aBTOMATHU3UPOBAHHBIX
uHopMaIMOHHBIX  cucTemax. IIpaBoBoe obecrieueHue UHPOpPMAITMOHHON
0€30MacHOCTH.

[IpenoTBpanieHne  HECAHKIIMOHUPOBAHHOTO  JOCTyma K  JIMYHOU
KOH(pUIESHIIUATIBHOW MH(OpMAIINK, XpaHAIICHCS Ha MEPCOHATBLHOM KOMITBIOTEPE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMmMHoe o0ecreyeHrue U CrocoObl
O0prOBl C HUM. AHTHBUPYCHBIE MporpamMMbl. OpraHuzaius JAYHOTO apXuBa
undopmaruu. PezepBHoe konuposanue. [laponbHas 3anmTa apxusa.

[[IuppoBanue maHHBIX. CHMMETPUYHBIE W HECUMMETPUYHBIE IUDPHI.
[udper npoctoir 3amensl. [udpp Leszaps. [udp Buxenepa. Anroputm
mdposanus RSA.

Teopernueckne 0CHOBbI HHGOPMATHKH

Nudopmarnus, nanusie u 3HaHus. MudopmaimonHsie mporeccsl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE W JAUCKPETHBIC BEJIWYMHBI M CUTHaIBL. HeoO0XoauMocTh
JTUCKpeTh3auu uHopmaluu, MpeaHa3HAYEeHHOW ISl XpaHEHWs, Mepenayud u
00paboTKH B ITUGPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMepHbIE W  HEpPaBHOMEPHBIC  KOJIBI.
JlekoupoBaHue COOOIIEHUM, 3alMCaHHBIX C MOMOIILI0 HEPAaBHOMEPHBIX KOJIOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOIOB C IOMOUIBEO
nepeBa. EnuHuIBI n3Mepennst KomuecTBa nHpopManuu. AnhaBUTHBIA MOAXOM K
OIICHKE KOJIMYeCTBa MH(POPMAIIUH.

Cuctembl cuucieHus. Pa3BépHyTas 3amuch ILEJIbIX U JPOOHBIX YHCET B
MO3UIIMOHHOW cucTeme cuucieHus. CBoOMCTBa MO3UIIMOHHOW 3amuCH  dYuCIa:
KOJMYECTBO IUGP B 3aMUCH, MMPU3HAK JCIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBI
CUMCJIEHUS. AJITOPUTM TIEPEBO/IA LIEJIOr0 YKciia U3 P-U4HOM CUCTEMBbI CUMCIICHHUS B
JECATUYHYI0. ANTOPUTM MepeBoja KOHEUHOW P-wdHOW npoOu B HECSITHUHYIO.
AJNTOPUTM TMEpeBOjia 1EJIOT0 YHUCiIa U3 ACCATUYHOW CHUCTEMbl CUHUCieHus B P-
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nuHyto. [lepeBon KoHeyHOW JecATUYHON JApodbu B P-uunyro. JIBomuHnas,
BOCBMEpPHUYHAS M IIECTHAALATEPUYHAS] CUCTEMBbI CUHMCIIEHUS, CBSI3b MEXKY HUMHM.
Apudmernueckre ornepandd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUA. TpondHas
YPaBHOBEILIEHHAS! CUCTEMA CUUCIICHUS. JIBONUHO-IECITUYHASL CUCTEMA CUUCIICHUS.

KonupoBanne TtekctoB. KomupoBka ASCIl. OpnobGaiiTHBIE KOIUPOBKH.
Craamapr UNICODE. Kommpoka UTF-8. Omnpenenenue wuH()OPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUH.

KomupoBanne  u3zoOpaxkenuit. OueHka  UHGOPMAIMOHHOTO  00BEMaA
rpauyuecKux JaHHBIX MPHU 33JJaHHBIX pa3pelieHuH U TyOrHe KOJUPOBaHUS 1[BETA.
[IBeToBbie Monenu. BektopHoe komupoBanue. PopMatbl rpapuyeckux (aitios.
Tpéxmepnas rpaduka. OpakranbHas rpapuka.

Konuposanue 3Byka. Onienka nHGOPMAIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
MIPU 33IaHHBIX YAaCTOTE AUCKPETU3ALNU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUsS. BbIcKa3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI1I€CTBOBaHUS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOmuibl UCTUHHOCTU. JlorMueckue BBIPAKEHUS.
Jlormueckue ToXxaecTBa. Jloka3aTenbCTBO JIOTMUECKHX TOXAECTB € MOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorudeckue onepalyy 1 onepaluy HaJl MHOKECTBaMHU.

3aKkoHBI anreOpbl JOTUKH. ODKBUBAJCHTHBIE MPEOOpa3OBaHUS JTOTUYECKUX
BbIpakeHUU. Jlornueckue ypaBHEHHsI 1 CUCTEMBI YPABHEHHM.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GyHKIMA OT KOJIMYECTBA apryMeHTOB. [1oyHbIe CUCTEMBI TOTUYECKUX (DYHKITHM.

Kanonnueckne  gopmbl  sormueckux  BbipaxkeHuil.  CoBepIIICHHbBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHBHBIC HOpPMaJbHBIE (OPMBI, aITOPUTMBI KX
MOCTPOCHUS IO TaOJIUIIE UCTUHHOCTH.

Jlormueckue »sneMEHTBI B cOCTaBe KoMmmbroTepa. Tpurrep. Cymmarop.
MHoropa3psaneii cymmarop. IloctpoeHne cxeM Ha JIOTUYECKHX JJIEMEHTax IO
3aIaHHOMY JIOTUYECKOMY BBIPQKECHHIO. 3aIlUCh JIOTUYECKOTO BBIPAKEHUS MO
JIOTUYECKOM CXEME.

[IpencraBnenne HENbIX 4YUCET B MaMATH KOMIIblOTEpa. OrpaHU4YeHHOCTH
JAana3oHa 4Yucesl MpU OrPaHMYCHUU KOJMYecTBa paspsaoB. IlepenosnHeHue
pa3psaIHON CeTKH. be33HakoBbIE M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. JIBOMYIHBIH
JIOTIOJIHUTENBHBIN KO OTPULIATEIIbHBIX YUCE.

[TobutoBbie norudeckue omnepauuu. Jlornyeckuid, apupMeTUyecKuil Hu
nukanaeckuit  casuru. lludpoBanue ¢ mnomompl0 TOOMTOBOM — omepauu
«uckimovaromee NI ».

[IpencraBiieHre BEIIECTBEHHBIX YKCEN B MaMsITH KOMIBIOTEpA. 3Hayvalas
4acTh W MOPSAIOK urcia. Jlmana3oH 3HAYEHWH BEIIECTBEHHBIX 4ucen. [IpoOmembl
XpPAHEHUsI BEIIECTBEHHBIX YHUCEJ, CBS3aHHBIE C OIPAHUYCHHEM KOJMYECTBA

8



pa3psiaoB. BellonHeHWe onepanuii C BEIIECTBEHHBIMU YHCIAMHU, HAKOIUIEHHE
OIITUOOK MPH BBIYUCIICHUSX.

AJITOPUTMBI M IPOTPAMMHMPOBAHME

OmnpeneneHrue BO3MOXKHBIX pPE3YyJIbTATOB pabOThl MPOCTEHIINX aITOPUTMOB
YOPaBJIEHUSI HCIOJHUTEISIMU M BBIUHCIHUTEIBHBIX alropuTMOB. OrpeneneHue
UCXOAHBIX TAHHBIX, IPU KOTOPHIX aJTOPUTM MOKET AaTh TpeOyeMbli pe3ysbTar.

Otamnbl pemieHus 3aJad Ha KOMIbloTepe. MHCTpyMEeHTalabHBIE CpEACTBA!
TPaHCIATOP, OTJIaAuuK, mnpoduiupoBIMK. KoMnumisuus u UHTEpHpeTanus
porpaMm. BupTyaiibHble MalllMHBI.

WUurerpupoBanHas cpena pa3paboTku. Meroabsl OTIAAKU IPOrpamM.
Hcnonb3oBanue TpaccupoBouHbIX Tabmuu. Otiagounbii BbeiBOA. [lomarosoe
BBITIOJTHEHUE NTPOTpaMMbl. Toukn octaHoBa. [IpocMoTp 3HaYeHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl gaHHBIX:
LICJIOYUCIICHHBIE, BEIECTBEHHBIC, CHUMBOJIBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxssle ycnoBus. [luknel ¢ ycnoBuem. [lukibsl 1O IEPEMEHHOM.
B3auMo3aMeHs€MOCTh  pa3IMYHBIX  BUAOB  LUKIOB. HBapuaHT UHMKIA.
CocraBneHue 1UKIA C HUCIOIB30BAHUEM 3apaHee ONPEAECNEHHOTO WHBApHaHTa
LMKJIA.

JlokymeHTHpOBaHue [IPOTrPaMM. Hcnons3oBanue KOMMEHTApPUEB.
[ToaroToBka onvcaHusi IPOrpaMMbl U HHCTPYKIIUH JJIs TTOJIb30BATENS.

AnropuTMBI 00pabOTKM HATypalbHBIX YKCEN, 3aMMCAHHBIX B MO3ULMOHHBIX
CUCTEMax CYMCIICHUs: pa3OuMeHue 3anucu 4ucia Ha OTAeNbHblEe IUQPHI,
HaxXOoXJIE€HWE CYMMbl M NpPOU3BENEHUs IUQp, HAXOXKIECHUE MaKCUMaJIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxnaeHnue Bcex MpOCTBIX YMCEI B 3aJaHHOM AuariaszoHe. [Ipencrasiienue
YyHucia B BUJI€ HA0Opa MPOCThIX COMHOXKUTENEH. AJITOPUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIUXcs B (aitnax. TekcToBbie u TBOMYHBIC (Dailibl.
daitnoBbie niepeMeHHbIe ((ailnoBbie ykazartenu). Urenune u3 (aitna. 3anuck B
Gait.

Pa36uenue 3amaun Ha noazanauu. [lognporpamMmel (Tporeaypsbl U GyHKITUN).
Pexypcus. PexypcuBHble 00bekThl ((dpaktansi). PexypcuBHBIC Mpolenypbl u
¢bynkun. Vcnonb30Banue cTeKka Al OpraHu3alii peKypCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OUOTMOTEKH fA3bIKA MPOTrpaMMHUPOBAHUS.
[loaxntoueHne  OMOIMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOAMUTEINIECH.
MoaynbpHBIA IPUHIUII HOCTPOECHUS MPOTPAMM.

YucneHnusle MeToAapl. ToyHOe W TOPUOMIKEHHOE pEIICHUsA  3a/ayH.
YuclieHHbIE METOIbI PELIEHUS] YPAaBHEHUI: METO/ repedopa, METO/ OJIOBUHHOTO
nenenus. [lpubnmx€HHOE BBIUMCICHHE JIMH KPUBBIX. BhluncieHue miomaaen
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buryp ¢ TOMOIIBIO YHCIEHHBIX METOJOB (METOJ NPSIMOYTOJBHUKOB, METOJ]
Tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKIMKA OJHOM MepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJEHHUS.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  QYHKIIMU  s3bIKA
POrpaMMUPOBAHUS 1Jisi 0OpabOTKH CUMBOJIBHBIX CTPOK. AJITOpUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSIBJIEHUN CHMBOJIAa B CTPOKE,
pa30HeHre CTPOKM Ha CJIOBa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPU [IaHHOW CTPOKHM, 3aMEHa HAWJAEHHON MOACTPOKM HA APYIYH) CTPOKY.
['eHepanus Bcex CIOB B HEKOTOPOM alipaBUTE, YAOBIETBOPSIOMIUX 3aJaHHBIM
orpanndeHusiM. [Ipeobpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M TIOCJIENOBATEIBHOCTH 4KCeN. Bpruncienne 0000IMIEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MAacCHUBa WM YHCIIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BEJICHUS, CPEeHEro apu(pMEeTUYECKOro, MUHUMAJIBHOTO U MaKCHUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 3aJ[aHHOMY YCIIOBHIO).
JIMHENHBIN NOKUCK 3aJJaHHOTO 3HAUEHUS B MACCHUBE.

CopTtupoBka 0JHOMEpPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO]
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BCTaBKamu). COpPTHUPOBKA CIUSHUEM.
Beictpast coptupoBka wmaccuBa (asroputM QuickSort). JIBouuHBI TOUCK B
OTCOPTUPOBAHHOM MAacCCHBE.

JIBymepHble MaccuBbl (MaTpulbl). AJTOPUTMBI OO0paOOTKH JBYMEPHBIX
MaCCHBOB: 3aIIOJHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JJaHHBIM IMIpaBUjIaM,
MOKMCK AJIEMEHTa B IBYMEPHOM MAacCUBE, BBIYHMCICHHE MaKCUMyMa (MUHUMYMa) U
CYMMBI DJIEMEHTOB JBYMEPHOI'O MACCHBA, NEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEpPHOI'O MacCHBa.

NHpopmanuoHHbIE TEXHOJIOTIUH

TekcToBbIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpeacTBa TMOWCKa M aBTO3aMEHBI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIC
nokyMeHTbl. CHoOckM, orjaBieHue. KosuiekTuBHas paboTa ¢ JOKYMEHTaMH.
NHCTpyMeHTBI pelieH3UPOBaHUS B TEKCTOBBIX Mpolueccopax. O0iayHble CEpBUCHI.
Henoas mnepenucka. Pedepar. I[lpaBuna 1uMTHUPOBaHUS HUCTOYHUKOB U
oopmieHuss Oubmmorpadguueckux ccoutok. OdopMieHUEe CIUCKa JUTEPATYPHI.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TeXHUUYECKUE CpelcTBa BBOJA
TekcTa. CHenuanu3upoBaHHbIE CPEACTBA PEJAKTUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHann3 naHHbIX. OCHOBHBIE 33Ja4M aHajdu3a JAHHBIX: MPOTHO3UPOBAHMUE,
KJIaccupuKanus, Kiactepusanus, aHanu3 oTkioHeHuil. I[locnegoBarenbHOCTH
perieHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, NMpeoOpa3oBaHUE JAHHBIX,
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BU3yaJIM3allMs JTaHHBIX, HHTEPIPETAUA pe3ysbTaroB. I[Iporpammubie cpencrsa u
UHTEPHET-CEPBUCHI JIIsI 00pabOTKH U Mpe/CTaBICHHs JaHHBIX. bombIine naHHbIE.
Mammnnoe o0y4yenue. HTeNIeKTyanbHblii aHaIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO 3JEKTPOHHBIX TaOJWL. BbruncieHue cyMmsl,
CPEIHET0 apuU(PMETHUECKOTr0, HANOOJbIIErO (HAMMEHBUIET0) 3HAUEHUS IUaIa30Ha.
Breruncnenne koad@uimeHta KOppesiuu ABYX psAIOB AaHHBIX. [locTpoenue
CTOJOYATHIX, JMHEWYATBIX W KpPYroBbIX auarpamm. llocTtpoenue rpaduxos
¢ynkuil. [logOop MMHMM TpeH[a, pelIeHne 3a1a4 IPOTHO3UPOBAHUS.

UucneHHOE peElIeHUE YpaBHEHMM ¢ TOMOUIbI0 TOA0O0pa MapameTpa.
OnTuMu3anys Kak MOWCK HAWIy4YIIEero pelieHus B 3aJlaHHBIX ycioBusX. LlemeBas
GyHKUMs, orpaHuuyeHusa. JIokanmbHble M TJIOOATBHBIA MUHHUMYMBI LEJIEBOU
¢yHkuuu. Pemenue 3a1ay oNTUMHU3aLUU C TOMOLIBIO AJIEKTPOHHBIX TAOJIHLI.

11 KVIACC

Teopernueckne 0CHOBbI HHPOPMATHKHI

Teopernueckue mMOAXOAbI K OLIGHKE KoJuM4ecTBa UWHGOpMAIMU. 3aKoH
anauTuBHOCTH MH(opMmanuu. @opmyna Xapriau. MHpopManus U BEpOSATHOCTb.
®opwmyna lllenHoHa.

Anroputmbl cxaTusi naHHbiX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmsl CKaTHS JIaHHBIX C TIOTEPSAMH. Y MEHbBIIICHUE
rIIyOuHBI KogupoBaHus nBeta. OCHOBHBIC Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh Tmepeayu JaHHBIX. 3aBUCUMOCTh BpPEMEHH Tiepeayud  oT
MH(POPMAITMOHHOTO 00BhEMA JTAHHBIX U XAPAKTEPUCTUK KaHaia CBA3U. [IpuduHbBI
BO3HMKHOBEHHUS OMIMOOK TMpu Tmepefade JaaHHbX. Konpl, TO3BOSIIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH Tepenaye JTaHHBIX.
Paccrosinne Xsmmunra. Koguposanue ¢ noBropenrem 0utoB. Koasl XaMMuHra.

Cucrempl. KoMIIOHEHTBI cHUCTEMBI U HX B3auMojaeicTBHe. CHCTEMHBIN
ahdekrt. YnpapieHue kak nHGopMalMoHHbIN nporecc. OOpaTHas CBS3b.

Mopenun u moaenupoBanue. Llens MoaenupoBanusi. COOTBETCTBUE MOJEIH
MOJICIIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, Meu MoaenupoBanus. Dopmanusarus
MPUKIIATHBIX 3a]1a4.

[IpeacraBnenne pe3yabTaTOB MOJACIUPOBAHUS B BUAE, YJIOOHOM ISt
BOCIIPUSATHS YeOBEKOM. [ paduueckoe npeacTaBiIeHUe JAaHHBIX (CXEMbl, TAOJIHIIHI,
rpadukn).

I'padpr. OcHoBHbIe MoHATUS. Buapl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHCKOB CMEXHOCTU. PemeHnune
QITOPUTMUYECKUX 3a7a4, CBS3aHHBIX C aHaiu3oM rpadoB (IOCTpOEHUE
ONTUMAJIBHOTO TMYTH MEXIy BepimuHamMu rpada, OomnpeneieHrue KOoIUYecTBa
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pa3IMYHBIX IyTEH MEXAY BEPIIMHAMH OPUEHTUPOBAHHOTO ALUKIMYECKOTO
rpada).

JepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoOwl 00xoma mepena.
[TpencraBienune apupMeTHUECKUX BBIpAXKEHUN B BUJE AepeBa. J\UCKpeTHbIE UTPbI
JIByX UTPOKOB C MoJIHOM nH@opmanueil. [loctpoenne nepesa nepedopa BapHaHTOB,
OINKCAaHUE CTPATETUU UTPHI B TAOIUYHON (opMe. BBIMTPHIIIHBIE W IPOUTPHIIIHEIE
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOIO MHTeJUIEKTa. CepBUCHI MAIIMHHOIO IIEPEBOAA H
pacrno3HaBaHus yCTHOUM peun. KorHuTuBHBIE cepBUCHL. MeHTUUKaLKsg U MOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuaromuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX HMIpax. Mcrmosib30BaHHE METOIIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B oOydarouux cucreMax. Vcrnonb3oBaHue METOJIOB
UCKYCCTBEHHOI'O MHTEJIEKTa B pobororexHuke. uTepuer Bemeil. [lepcrnekTuBbl
Pa3BUTHUS KOMIIBIOTEPHBIX HHTEIUIEKTyaJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI U TIPOrPpaMMHPOBaHUe

QopMmaim3anuss  NOHATHSA — anropurma.  Mammuaa  TeropuHra  Kak
YHUBEpCcaJIbHas MOAENb BeruncineHui. Tezuc Yépua—TwropuHra.

OreHka CI0XKHOCTU BbluMcieHHH. BpeMs paboTel U 00bEM HCIONB3YyEeMOMN
naMATH, WX 3aBUCUMOCTb OT pa3Mepa HUCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  ITOJMHOMHUAIBHON
cinoxHocTH. IlepebopHbie anroputmsl. [Ipumepsl pazIMyHBIX —aJITOPUTMOB
pELIeHNs OJHOM 3a7a4l, KOTOPbIE UMEIOT PA3JIMYHYIO CJIOKHOCTb.

[Touck mpoCTBIX YuCEN B 33JaHHOM JWAIla30HE€ C TOMOLIBIO aJropuTMa
«pemiero DparocheHar.

MHoropa3psaHbI€ 1eIble Yucia, 3aJ1a4u JUIMHHON apru(METHUKHU.

CnoBapu  (accolluaTUBHBIE MACCHBBI, OTOOpakeHMs).  XdII-TaOJUIIBI.
[Toctpoenue andaBUTHO-YACTOTHOIO CIOBApPs AJIs 33JaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. Bwlumcienue
apu(PMETUYECKOTO BhIPAKEHHUS, 3AIIMCAHHOTO B MOCT(PUKCHOUN PopMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1yl BDEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. I[locTpoeHne MHMHMMaNIbHOTO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOTO HEOpHUEeHTHpoBaHHOTro rpada. KomnyecTBo paziauuHbIX
nyTed MeXay BepIIMHAMU OPUEHTHUPOBAHHOTO AIlMKIMYECKOTo rpada. AIroputm
JIeKCTpBl.

[epesps. Peanusanus nepesa ¢ MOMOIIBIO CCBIIOYHBIX CTPYKTYp. JIBOMUYHbBIE
(Ounapubie) aepeBbs. [locTpoeHue paepeBa [UIsi 3aJaHHOTO apU(PMETUUYECKOTO
BbIpakeHUs. PekypcuBHBIe anropuTmbl o0xoda aepeBa. Mcnonb3oBaHue creka u
ouepeau 1yt 00X0/1a JepeBa.
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JluHaMu4yeckoe TMpPOTpaMMHUPOBAHWE KaK METOJA pEIIeHHWs 3aaad ¢
COXpaHEHHUEM TPOMEKYTOUHBIX PE3yJIbTAaTOB. 3aJaud, peIlaeMble C TOMOIIBIO
JTUHAMUAYECKOTO TMPOTPAMMHUPOBAHMS: BBIUUCICHUE PEKYPCHUBHBIX (YHKIIUH,
MO/ICUET KOJIMYECTBAa BAPUAHTOB, 3a/1a4M ONTHUMHU3ALIUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccel. CBOHMCTBA M MeTONbI 00bEeKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAIU3.
PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOTO MOAXOJA.
WNukancynsiuys, Hacae0BaHKue, MOTUMOpPHU3M.

Cpenbl ObicTpoli pa3paboTku mnporpamM. IIpoektupoBanue wunTtepdeiica
nosib3oBaTess.  Mcmonb30BaHWE TOTOBBIX — YNPABIAEMBIX  JJIEMEHTOB NS
OCTpOoeHUs uHTEep(deiica.

O0630p  s3pIKOB  mporpammupoBaHusa.  [lomsTHe 0  mapagurmax
IPOrpaMMUPOBAHMUS.

HNudopmanuoHHbIe TEXHOJIOTHHU

DTambl  KOMITBIOTEPHO-MAaTEMAaTHUECKOTO  MOJICTUPOBAHMS:  ITOCTAaHOBKA
3amaud, pa3paboTKa MOJEIH, TECTUPOBAHWE  MOJICIH, KOMIIBIOTEPHBIN
IKCIEPUMEHT, aHAJIN3 PE3yIbTATOB MOACINPOBAHU.

Juckperusanusi Npyd MaTEMaTUYECKOM MOJICIMPOBAHUU HEMPEPBIBHBIX
nmpoiieccoB. MogenupoBanue JBWKEHHUS. MojenupoBaHue  OMOJOTHYECKUX
CUCTEeM. MaremaTndeckue MOJEIM B  DKOHOMHUKE.  BwIuucIUTENBHBIC
OKCIIEPUMEHTHI C MOJICIISIMHU.

OOpaboTKka pe3yJabTaTOB SKCHEPUMEHTA. METOJ] HaUMEHBIINX KBaJPaTOB.
OrneHKka YHCIOBBIX TAPaAMETPOB MOJCIUPYEMBIX OOBEKTOB M  MPOIECCOB.
BoccranoBnenue 3aBUCUMOCTEH 10 pe3ybTaTaM dKCIIEpUMEHTA.

BepostHoctaeie  momenu.  Metoast  Monte-Kapno.  MMurtannonHoe
MoenrpoBanue. CHCTeMBI MaCCOBOTO OOCITY>KMBaHHSI.

Tabnuunbie (pensiiinoHHBIE) Oa3bl JMaHHBIX. Tabnmuna — mpeacTaBiICHUE
cBegeHuii 00 ogHOTMHHBEIX oOBekTax. Ilone, 3ammch. Kimrou Tabaumiel. PaboTa ¢
rotoBoil 0a3oil ngaHHBIX. 3anojgHeHWe Oa3bl JaHHBIX. llowck, copTUpoBKa U
buabTpanysa TaHHBIX. 3alpoChl Ha BBIOOPKY JAHHBIX. 3alpOChl C IMapaMeTpaMu.
Brruuciisiemsie 1o B 3arpocax.

Mmuorotabiuunbie  0a3bl JaHHBIX. THWIBI CBSI3€M MEXIy TaOIHUIlaMHu.
Bremnuii krod. [lenocTHOCTh 6a3bl TaHHBIX. 3aMpoCchl K MHOTOTAOIWYHBIM 0a3am
JTAHHBIX.

HNutepHer-ipuiioxkenus. IloHaTre o cepBepHON U KIIMEHTCKOM 4acTsAX CauTa.
TexHOoNmoTns «KJIMEHT — CepBep», €€ MTOCTOMHCTBA W HeMocTaTKu. OCHOBBI SI3bIKA
HTML wu xackamubix taOsmn crwiei (CSS). Cuenapum Ha s3bpike JavaScript.
®opmbl Ha BEO-CTpaHHULIE.

Pa3Mmelienne BeO-caliToB. Yciayra XocTuHra. 3arpys3ka (aijioB Ha CailT.
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BBoa n300paxkeHUil ¢ MCIONB30BAHUEM PA3IWYHBIX HU(MPOBBIX YCTPOWUCTB
(undpoBeIX (poTOANMIApaTOB M MUKPOCKOIIOB, BHJIEOKAMEpP, CKAaHEPOB M APYTUX
ycTpoiictB). ['padmueckuii penaktop. Paspemenue. Kagpuposanue. Vcnpapienue
nepcrekTuBbl.  I'mcrorpamma. Koppekinus  ypoBHEH, KOpPpEKLHsS  I[BETA.
OOecuBeurBaHUE I1IBETHBIX H300pakeHui. Perymb. Pabora ¢ obOmactsamu.
OUIbTPBI.

MHorocnoiinele n3o0paxeHus. TekcroBble cion. Macka cnos. Kanausl.
Coxpanenue BblfenieHHONW obnactu. IlonroroBka wimocTpanuii Ajis BeO-caiToB.
AHHUMHPOBaHHBIE U300pAKEHUS.

Bekropnas rpaduxa. I[lpumutuBbl. HW3mMeHeHue mopsijaKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucyHkoB. VMcnosib30BaHre KOHTYpPOB. BeKTopu3aius pacTpoBbIX U300paKEHUN.

[IpyHIMIBI TIOCTPOEHUS M PENAKTUPOBAHMS TPEXMEPHBIX  MOJEIEH.
Cerounsle Momenu. Marepuanbl. MoJaenupoBaHUEe HWCTOYHUKOB OCBELICHMS.
Kamepnl. AnautuBHble TexHosioruu (3D-npuntepsl). [loHaTne 0 BUpTyadbHOU
pEaNbHOCTU U AOTOJIHEHHOW PEaTbHOCTH.
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[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAINM, TO3UTUBHBIX BHYTPEHHUX
yOXKIEHNN, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSM  POCCHHCKOTO
OOIIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OIMbITA JESITEILHOCTH B IPOIIECCEe
peanu3alnud  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HAmpaBJICHUN
BOCIIUTATEIHLHOU JESTEIHLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CpEAHEro OOIIEro
oOpa3zoBaHus y oOyuyaromierocs OyayT copMHpOBaHBI CIEAYIOUINE JTUYHOCTHBIC
pe3yJIbTaThI:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HAHUE CBOUX KOHCTUTYLMOHHBIX IpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA W MPaBOMOpPsIKa,  COOJIOJICHHWE  OCHOBOMOJIATAIOMIMX  HOPM
WH(OPMAITMOHHOTO MPpaBa U HHHOPMAITMOHHON 0€30MaCHOCTH;

TOTOBHOCTh IPOTHUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOoOUHU, MUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HaIlMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOUIEHUE K UCTOPUYECKOMY HACIEIUI0, TOCTHKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

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

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbICE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs OSCTETHUKY HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA;

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

5) pu3u4YecKOro BOCIUTAHMS:
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c(OpMUPOBAHHOCTh ~ 30pPOBOTO W  Oe3omacHOro  oOpa3a  JKU3HH,
OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3J0pPOBBIO, B TOM UYHCIE 3a CYET
cobmoenns TpeOboBaHuil 0€30MacHO KCILTyaTallii CPEeICTB MH(OPMALMOHHBIX
Y KOMMYHUKAIIUOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOSITEIIEHO
BBITOJIHATH TAKYIO JESTEIbHOCTb;

uHTEpec K cdepam MNpoPecCHOHAIBHON NEATENbHOCTH, CBSI3aHHBIM C
MH(POPMATUKON, MPOrpaMMUPOBAHUEM M HH(OPMALMOHHBIMU TEXHOJOTHUSIMH,
OCHOBAHHBIMU Ha JOCTHKEHUAX HAYKM HMH(OOPMATUKA U HAYYHO-TEXHUYECKOTO
nporpecca, yMEHUE COBEpIIaTh OCO3HAHHBIA BbHIOOp Oyayuiedl npodeccun u
pean30BbIBaTh COOCTBEHHbBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HAaHHWE T00ATBHOIO XapakTepa 3KOJOTMYECKHX MpoOieM M MmyTed uX
pelieHus, B TOM 4HCI€ C YYETOM BO3MOXKHOCTEH  HMH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSl HAyKH, JIOCTM)KEHUSM HAyYHO-TEXHMUYECKOTO IIporpecca H
OOIIECTBEHHOMN NMPAKTHKH, 32 CYET IOHUMAaHUs POJIM MH(OPMALIMOHHBIX PECYpPCOB,
UH(POPMAILMOHHBIX TPOLECCOB M HH(OPMALMOHHBIX TEXHOJOTHMM B YCIOBHAX
unppoBoil TpaHchopmauu MHOTUX cep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYUIECTBISTh
IIPOEKTHYIO M HCCIIE0BATENBCKYIO AEATENBHOCTh HHANBUIYAIBHO U B TPYyIIIIE.

B npouecce QOCTHKEHHUS JIMYHOCTHBIX PE3YJbTaTOB OCBOEHUS MPOTrPaMMBI
no HWHPOpPMATUKE Yy OOYYAIOIIUMXCS COBEPILIEHCTBYETCS AMOIMOHAIbHBIN
MHTEJUIEKT, MpeAnoaraouuil chopMUpOBAHHOCTS:

CaMOpETyJIMPOBaHUs, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IMIOBEACHHME, CIIOCOOHOCTh AaJIalTUPOBAaThCA K
HIMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIIOYAIOIIEH CTpeMJIEHUE K JIOCTHKEHHUIO LEeTu U
ycrnexy, ONTUMHU3M, MHHUIMATUBHOCTb, YMEHHE JEUCTBOBAaTh, MCXOAS U3 CBOMX
BO3MOKHOCTEH;

HIMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBATh €T0 MPU OCYLIECTBICHWHW KOMMYHHKAIIMH, CIOCOOHOCTH K
COUYYBCTBHIO U CONIEPEIKUBAHUIO;
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COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOHPIUKTHI.

METAINIPEIJMETHBIE PE3YJIBTATBI

B pesynbrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBanust y oOydawmierocss OyayT copMupoBaHbl MeTalpeaMETHbIC
pe3ynbTaThl, OTPaXCHHbIE B YHUBEPCAIbHBIX Y4YEOHBIX ACHCTBUSAX, & UMEHHO —
NO3HABATEJIbHBIE  YHHBEPCAJIbHbIE Yy4Y€OHBbIE JIEWCTBHS, KOMMYHHKAaTHUBHBIE
yHHUBEpCaJbHble y4eOHBbIE NEWUCTBUS, PETYIATHBHBIE YHHBEpPCAJIbHBbIC yueOHBIC
JEUCTBHS, COBMECTHAS IEATEIbHOCTD.

Ilo3naBaTe/ibHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

1) 6a30BbIe JJOrMUYecKue AeiiCTBHS:

CaMOCTOSITENILHO  (OpPMYyJIMPOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA /JI1 CPaBHEHUS,
KJ1accupuKauu u 0000IIeHHUS;

ONPENENATh LENN JACSITEIBHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HX
JNOCTHIKEHHS],

BBISIBJIITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSIX;

pa3pabarbiBaTh MJIAaH PEHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHabHBIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHNUN KU3HEHHBIX TPOOIIeM.

2) 60a30BbIe HCCJIEeI0BaTEIbCKHE NeiiCTBUSA:

BJIa/IE€Th HaBbIKAMU y4e€OHO-HUCCIEI0BATENbCKON U MMPOSKTHON JESTEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJISTh PA3JIUYHBIE BHJIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4e€OHBIX CHUTyallMsIX, B TOM 4YHUCJIE€ NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
MIPOEKTOB;

(GbopMUpOBATh HAYYHBIM TUI MBIIUICHUS, BJIa€Th HAYYHOU TEPMHHOIOTHEMH,
KJIFOUEBBIMU MTOHATUSAMU U METO/IAMH;
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CTaBUTh U (HOPMyIHpPOBaTH COOCTBEHHBIC 3aJayd B 00pa30BaTEIbHOU
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIATh TMPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh TUIIOTE3Y €€ pelICHHsS, HAaXOIUTh apTyMEHTHI IS JO0Ka3aTeIbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTCPUHU PEIICHIS;

aHAIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHHS 3a7aud pe3yJbTaThl,
KPUTUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CUTYAIUsIM, OIEHUBAThH MPUOOPETEHHBIH OIIBIT,

OCYIIECTBIISTh IIEJICHAIIPABICHHBIN MOUCK IEpPEeHOca CPEICTB U CIIOCOOOB
JNENCTBUS B MPO(PECCUOHANBHYIO CPENY;

yYMETh MEPEHOCUTh 3HAHWS B TMO3HABATEJIBHYIO U MPAKTHUECKYIO0 00JacTu
KU3ZHEIEITeIIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJEH, TpEjIaraTb OPUTHHAIBHBIC TIOIXOJbI M PEIICHUS,
CTaBUTH MIPOOJIEMBI U 33/1a4UH, JIOITYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

3) pabora ¢ uHpopmMaumeii:

BJIAJICTh HaBBIKAMU MOJy4YeHUs UH(GOPMAIIMU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOATENILHO  OCYIIECTBJIATh  IOWCK,  aHalu3, CUCTEMAaTU3aluilo |
WHTEPIPETANNIO MHPOPMAIIMH PA3INIHBIX BUIOB U (hOPM MPEACTABICHUS;

co3daBaTh TEKCTBI B pPa3aUYHBIX ¢dopmarax ¢ ydETOM Ha3HAYCHUS
uHDopMaIluu U IIEJICBOM  ayJUTOpUM, BBIOMpas ONTUMAIBHYIO  (QopMy
MPE/ICTABIICHUS U BU3yaJIU3aIlUy;

OIICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh MHGPOpMAIMK, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAJIBHO-ITHYCCKUM HOPMaM;

UCIIOJIB30BaTh  CPEACTBa HWH(MOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aa4 ¢ CcOOMIOJIcHHEeM TpeOOBaHUN JSPrOHOMHMKH, TEXHHUKH OC30I1aCHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHUs, TPABOBBIX H  OTUYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 0€301aCHOCTH;

BJIAJCTh  HAaBBIKAMHM  paclo3HaBaHWS W 3aIUTHl  WHOOpMaIuH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS

1) oO61enme:
OCYIIECTBIATH KOMMYHHUKAIIMH BO BCeX cepax KU3HM;
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pacmo3HaBaTh HEBEpOATbHBIE CpeACTBa OOIIEHWS, MMOHMMATh 3HAYCHUE
COI[MATILHBIX 3HAKOB, PACMO3HABATh MPEANOCHUIKM KOH(MDJIUKTHBIX CHUTyallMidl u
CMSTYATh KOH(JIUKTHI;

BIAJCTh  Pa3IUYHBIMM  croco0aMu  OOUIEHUST U B3aUMOJCHCTBUS,
apryMEHTUPOBAHHO BECTU JTUAJIOT, YMETh CMSTr4aTh KOH(MIUKTHBIE CUTYAIINH;

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AesiTeJIbHOCTD:

MIOHMMATh W HCIOJIb30BaTh NMPEUMYIECTBA KOMAHIHOW U WHIUBUAYAIbHOMN
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JCHCTBUN € Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJI0T0 UjieHa KOJIJIEKTUBA;

NPUHAMATh 1€IM  COBMECTHOW  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO MX JOCTUKEHUIO: COCTABIIATH IUIAH JICWCTBUU,
pacrpenensiTh pojid C YY4ETOM MHEHHMH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM padoThI;

OIICHMBATh KAaue€CTBO CBOEr0 BKJIAJa W KaXJAOT0 YyYaCTHUKA KOMAaH]bI B
001Ut pe3ysabTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTb HOBBIE IIPOEKTHI, OLEHHBaTh UAEU C TO3UIUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAUUMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEeHNE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

1) camoopranuszanmus:

CaMOCTOATENILHO OCYILIECTBIISATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTeIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH PEIICHUS TNPoOJieMbl € YIETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a peLICHHE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW HJPYAUIMU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIATH CBOM OOpa3oBaTEIbHBIM U
KYJbTYPHBIM YPOBEHb.
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2) CAaMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEIAM;

BJIa/J€Th  HABbIKAMU  I[IO3HABATEJIBHOM  pediieKCMM  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIB30BaTh MPUEMBI peduieKCHM IJsl OICHKH CUTYalluu, BBIOOpA
BEPHOI'O PELICHHS;

OLICHMBATh PUCKU U CBOEBPEMEHHO NPUHUMATH PEUICHUS 10 UX CHUKCHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIPH AHAJINU3E pe3yJIbTaTOB
NESATEITbHOCTH.

3) npuHATHA ce0s1 M APYrUX:

NPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AHAIN3E pPE3yJbTaTOB
JEATEIIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIHX HA OIIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B mnponecce u3yuenus kypca MHGOpPMATHKU YriyOoJéHHOTO ypoBHS 6 10
Kn1acce OOydarONMMUCS  OyIQyT JOCTUTHYTBHI  CJEAYIOIIME  IPEIMETHbIC
pE3yNbTATHI:

BJIAJICHUE TIPEACTABICHUSIMH O POJU HWH(MOpPMAIMU W CBSI3aHHBIX C HEH
MPOIIECCOB B TIPUPOJE, TEXHUKE W OOIIECTBE, TOHIATHAMHU «HH(POpMAIHIY,
«MH(DOPMAIIMOHHBIA ~ TIPOIECC»,  «CUCTEMa»,  «KOMIIOHCHTBI  CHCTEMBIY,
«cucTeMHbIN A3 PerT», «MHDOPMAITMOHHAS] CUCTEMAY, «CUCTEMAa YIIPABICHUSY;

BIAJICHUE METOJAaMH ITIOMCKa HWHGoOpMamuu B ceTH VHTepHET, yMmeHue
KPUTHYECKH OIICHUBATh WH(POPMAIIHIO, TTOYICHHYIO U3 ceTH IHTepHET;

YMEHUE XapaKTepHW30BaTh OOJBIIHME JaHHBIC, TMPUBOAUTH IPUMEPHI
UCTOYHUKOB HMX TIOJIYYCHHWsS] W  HANpaBJICHWS  HWCIOJB30BAaHUSA, YMEHHUE
KJIACCU(UITUPOBATh, OCHOBHBIC 3aJaud aHajdu3a JaHHBIX (TIPOTHO3HPOBAHHE,
KJIacCU(pUKaIus, KJIaCTepHU3aIIns, aHaM3 OTKJIOHEHU), TOHUMAaTh
MOCJICTIOBATEILHOCTD PEIICHUS 3a7a4 aHaIu3a JaHHBIX: COOp TIEPBUYHBIX JaHHBIX,
OUMCTKA U OIICHKAa KauecTBa JaHHBIX, BBIOOP W/WIIM TIOCTPOEHUE MOJIETH,
npeoOpa3oBaHue JaHHBIX, BU3YAIH3AIHsl TaHHBIX, HHTEPIPETaIUs Pe3yIbTaToB;

MOHMMAHWE OCHOBHBIX IPUHIIMIIOB YCTPOHCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHI;
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BJIAJICHUE HaBbIKAMU PaOOThl C ONEPALMOHHBIMUA CHCTEMaMH, OCHOBHBIMH
BUJIAMUA IPOTPAMMHOI0 OOecleyeHusi i1 pEHIeHUs Y4YeOHBIX 3a1ad 110
BBIOpaHHOM cHiequann3alny;

HaJIMYUE NPEICTaBICHUN O KOMIBIOTEPHBIX CETSX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLIMAIIAX OPTaHU3ALNUN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 OOmMX NpUHIUNAX pa3pabOTKu M (HYHKIMOHHUPOBAHUS HMHTEPHET-
IIPUIIOKECHUM;

NOHMMaHHE YIrpo3 HWH(POPMAIMOHHONM 0€30IacHOCTH, HCIIOJIb30BAHUE
METOJOB U CpPEJICTB MPOTUBOACUCTBHUA 3TUM yIpo3aM, COONIOJIEHHE MeEp
0€30I1acCHOCTH, NMPEAOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAHEHUE MTEPCOHATBHBIX
JAHHBIX, COOJIIO/IEHNE TPEOOBAaHUIN TEXHUKH O€30MMaCHOCTU U TUTHEHBI IPU padoTe
C KOMITBIOTEPAMH U IPYTUMU KOMIOHEHTaMH U(POBOrO OKPY>KEHUS, IOHUMAHHE
IIPABOBBIX OCHOB HCIIOJIb30BAHUSA KOMIIBIOTEPHBIX IMporpamM, 0a3 IaHHBIX U
paboTsl B cetu MHTEpHET;

NOHUMAHUE OCHOBHBIX MPUHLMUIIOB JUCKPETU3ALMH PA3JIUYHBIX BHUIOB
uHpopMalu, yMEHHE OmnpeAessITh HHGOPMAIMOHHBIH O0BEM TEKCTOBBIX,
rpaMUecKux M 3BYKOBBIX JaHHBIX MPHU 3aJlaHHBIX MapaMeTpax AHCKPETH3aluH,
YMEHUE OINpEACNATh CPEAHIOI CKOPOCTh IIEpEeladd JAHHBIX, OLICHUBATh
U3MEHEHUE BpEMEHHM TIepefauyd IMpu HU3MEHEHUH HWH(POPMAIMOHHOTO 00BEMaA
JTAHHBIX U XapaKTEPUCTUK KaHaja CBS3H;

YMEHUE KCIONb30BaTh MPU PEUICHUH 3a/1ad CBOMCTBA MO3UIIMOHHOW 3alUCH
YUCEJI, AITOPUTMA ITOCTPOEHUS 3aIIMCH YUCIIA B MO3UIIMOHHON CUCTEME CUMCIICHUS
C 3aJaHHBIM OCHOBAHHEM M IIOCTPOEHHUS YHUCIA IO CTPOKE, COJEpKAILEH 3aIHCh
3TOr0 YHWCIa B IMO3WIHMOHHOM CHCTEME CUMCIEHHSA C 3aJaHHBIM OCHOBAHHUEM,
YMEHUE BBINOJIHATh apU(PMETHUYECKUE Olepalud B TMO3UIUOHHBIX CHCTEMax
CUMCIICHHUS,

YMEHHE BBINOJHATh MpeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HCIOJIb3Ys
3aKOHbl ajareOpbl JIOTUKM, YMEHHE CTPOMUTH JIOTMYECKOE BBIPAXXEHHE B
JTU3bIOHKTUBHONW M KOHBIOHKTUBHOW HOPMaJIbHBIX (hOpMax IO 3aJaHHOM Tabiuie
VMCTUHHOCTH, HUCCJIEN0BAaTh OOJACTh HCTUHHOCTU BBICKA3bIBaHUS, COAEPIKAIIETO
NepeMEHHbBIE, PEIIATh HECI0XKHbIE JJOTHYECKUE YPABHEHUS M CUCTEMbl YpaBHEHUI;

MOHMMaHUE O0a30BBIX aJITOPUTMOB OOpPAaOOTKM YHCIOBOM M TEKCTOBOMU
uHbopMaluu (3aUCh YHMCEN B MO3UIMOHHON CHCTEME CUHMCIICHUS, HaXOXKJIEHUE
BCEX MPOCTBIX YUCEN B 33JJaHHOM JIMana3oHe, 00padoTKa MHOTOPA3PSIAHBIX LETbIX
YHCeJl, AHAJIU3 CUMBOJIBHBIX CTPOK U JAPYTHX), AITOPUTMOB MTOMCKA U COPTUPOBKH,
YMEHHE OIpeNessaTh CIO0XKHOCTh H3y4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMuUpOBaHHE 3JIEMEHTOB MacCHMBa, COPTHPOBKAa MaccHBa, IepeOOpHbIe
aJITOPUTMBI, TBOUYHBIN MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aITOPUTMOB
Pa3HOI CI0KHOCTH IS PELLIEHUS OJTHOM 3a/1auH;
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BJIQJICHUE YHUBEPCAIbHBIM SI3bIKOM MPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHSI
(Python, Java, C++, C#), mnpencrtaBieHHsMH O O0a30BBIX THIAX JTaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE HCIOJIb30BaTh OCHOBHBIC  YIIPaBISAIONIUE
KOHCTPYKIIMU, YMEHHE OCYIIECTBISATh aHAIMW3 NPEIJIOKEHHOW MPOTrpaMMBI:
OTIPEIEIATh PE3YNbTAThl PabOTHl MPOTPAMMBI MPU 3aJaHHBIX MCXOJHBIX JAHHBIX,
ONpENENATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO IOJYYEHUE YKa3aHHBIX
PE3yNIbTAaTOB, BBISBIATH JAaHHBIC, KOTOPhIE MOTYT MPHBECTH K OMHUOKE B padoTe
porpamMmbl, GOPMYyIUPOBATh NPEIJI0KEHUS [0 YAYUIIEHUIO POTPAMMHOIO KOJIa;

YyMEHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBbIE JIOKYMEHTHI U
JIEMOHCTPALIMOHHBIE MAaTEPHANIbl C UCIOJIb30BAHIUEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJCTB U 00JIAUHBIX CEPBUCOB;

YMEHHE UCIOJIb30BaTh AJICKTPOHHBIC TAOJMIIBI JIJI1 aHAJIU3a, TIPEACTaBICHUS
U 0o0paboTkM  JaHHBIX  (BKJIIOYash  BBIUUCIEHHE  CYMMBI,  CPEIIHErO
apu(PpMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIET0 3HAYCHUH, pEIICHHE
YpaBHEHUH, BHIOOP ONTHUMAJIBLHOIO PEILICHUs, MOJ00p JWHUM TPEHJA, pPElICHUE
3a/1a4 MPOTHO3UPOBAHUSA).

B npouecce u3yueHus kypca MHGOPMATHKU YriyOJE€HHOrO ypoBHS 6 11
Kn1acce oOydarOnUMUCsS  OyQyT  JOCTUTHYTHI  CIEAYIOIIHE  IpPEAMETHBIC
pE3yIbTaTHI:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KObI), HCIOJIb30BaTh MPOCTEUIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OMIMOKU TIPH Tepenade
JAHHBIX, CTPOUTH KOJ, 00ECTEeUMBAIONINI HAMMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHMUsS] TIPH WU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITHI
pabOTHI MPOCTHIX AITOPUTMOB CHKATHUSI JJAHHBIX;

YMEHHE pellaTh aJrOpUTMUUYECKUE 3a/Jaud, CBSI3aHHBIC C aHAIW30M rpados
(3amauM  TOCTPOCHHUS  ONTUMAIBHOTO TYTH MEXAY BepiimHamu rpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTed  MEXAYy  BepIIMHAMHU
OPUEHTUPOBAHHOTO AIUKIMYECKOro rpada), yMEHUE MCIOJIb30BATh JIEPEBhs MPHU
aHajgu3e W TIOCTPOCHUU KOJIOB W ISl TPEACTaBlICHUS] apuPMETHUECKUX
BBIpAXEHUMN, TIPU PEIICHUN 3a/1a4 TTIOMCKAa U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JIaHHOMY QJITOPUTMY, pa3padaThiBaTh 1 0OOCHOBBIBATH BBHIUTPHIIITHYIO
CTPaTEruio UrpPhl;

yMEHHUE pa3paldaTbiBaTh W pPEAJIM30BBIBATH B BHJE MPOTpaMM Oa30BBIC
QJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3JIUYHBIX THUIIOB C
y4€TOM OrpaHUYEHUN Ha JIMANMAa30H MX BO3MOXKHBIX 3HAYEHUM, MPUMEHSTH MpPHU
pelIeHnH 3a/1ad CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBApH, CTEKU, OYEPEAU, AEPEBbS),
WCIIOJI30BaTh 0a30BBIE OMEpAMM CO CTPYKTypaMH JTAaHHBIX, TPUMEHSITh
CTaH/JAapTHbIE U COOCTBEHHbIE MOAMPOTPAMMBI JJi1 00paOOTKU YUCIOBBIX AAHHBIX
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U CHMBOJIbHBIX CTpPOK, MCIOJB30BaTh MpHU pa3pabOTKe MporpaMMm OUOIMOTEKH
NOJIMpPOrpaMM, 3HATh (YHKIHMOHAIbHBIE BO3MOXXHOCTH HHCTPYMEHTAIBHBIX
CPEICTB Cpelbl pa3paboTKH, YMEHUE UCTIOIh30BaTh CPEACTBA OTIAIKH MPOTPAMM B
cpeze MporpaMMHpOBaHUs, YMEHHE JOKYMEHTUPOBAThH MPOTPAMMBI;

yYMEHHUE CO371aBaTh BeO-CTPAHUIIBL;

BJIQJICHHE OCHOBHBIMH CBEJCHHMSIMH O 0a3zax MJaHHBIX, HX CTPYKTYpe,
CpeICTBaxX CO3MaHHUA W pabOThl ¢ HUMH, YMEHHE HCIOJb30BaTh TaOJIMUYHBIC
(penaumoHHbIe) 0a3bl JaHHBIX (COCTABIATH 3alpOChl B 0a3ax JaHHBIX, BHIOIHATH
COPTUPOBKY M TIOMCK 3amuceil B 0aze NaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JAHHBIX) U CIIPABOYHBIE CHCTEMBI;

YMEHHE HCIOJIb30BaTh KOMIBIOTEPHO-MAaTEMaTHUECKUE MOJIEIH JJI aHAIH3a
OOBEKTOB M MPOIECCOB: (HOPMYIHPOBATh I1€JIb MOJICIUPOBAHUS, BBIMOJHSIThH
aHaJlu3 pe3yJIbTaTOB, TIIOJIYYEHHBIX B XOJI€ MOJEIUPOBAHUSA, OLIEHUBATH
COOTBETCTBHE MOJEIN MOJEIHPYEMOMY OOBEKTY WM IPOLECCY, NMPEICTaBIATH
pe3yabTaThl MOJACTUPOBAHUS B HATTISIATHOM BUJIE,

YMEHHE OpraHW30BBIBATH JHYHOE HWH(OOPMALMOHHOE MPOCTPAHCTBO C
UCIIONb30BAaHUEM PA3IUYHBIX CPEACTB LHU(PPOBBIX TEXHOJOTUH, TOHWMaHHUE
BO3MOXKHOCTEH LHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, LHUPPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

MOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB Pa0OThI, BO3MOKHOCTEH M OTpaHUYCHUS
NPUMEHEHHUsI TEXHOJOTHI MCKYCCTBEHHOTO HMHTEJIEKTa B PAa3NWYHBIX 00JaCTAX,
HaJIMYUE TPEJCTAaBICHUH O Kpyre peuaemMblx 3aJad MAallUMHHOTO OOydeHHus
(pacnio3HaBaHMsl, KJIAaCCU(PUKALUU U MPOTHO3UPOBAHUS) HAIMUUE MPEACTABICHUM
00  HCHOJB30BAaHUM  HMH(POPMAIMOHHBIX  TEXHOJOTMH B Pa3IUYHBIX
npodeccuoHanbHbIX chepax.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3esioB H TeM uugpoBbie
Ne /it P Konrtpoabnbie IIpakruueckue (udpp )
NPOrpaMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. Hudposasi rpaMoTHOCTH
11 KomrmbroTep - yHHBEpCAITBHOE YCTPOUCTBO 6 3 Srzexe yueGHIK
00pabOTKH JTaHHBIX
1.2 [IporpammHoe obecrieueHne 6 3 SAnnexc yueOHUK
1.3 KomnerotepHsie cetu ) 3 Pemry EI'D
14 Nudopmannonnas 6e30macHOCTb 7 3 Vuun.py
Hroro no pazgeny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
51 [IpencraBnenue nudopmanuu B 19 11 Snexe yueoHmK
KOMITBIOTEPE
A 0 P
2.2 OcHOBBI anreOpsl JIOTUKU 14 1 8 FIGKE yREDHIG, Tenty
EI'D
2.3 Komnbrotepnas apudmernka 7 3 Sunexc yueOHUK
Hroro no paszneny 40
Pa3znen 3. AllroputMbl M IpOorpaMMHUpPOBaHKE
3.1 Brenenue B mporpaMmmupoBaHue 16 9 Sunexc yaeOHUK
3.2 BcenoMorarenbHble alrOpUTMBI 8 4 Snpexc yueOHUK
3.3 YuciieHHbIE METOIBI 5 3 Sunexc yaeOHUK




AaroputMbl 00pabOTKH CUMBOJIBHBIX

Snnexc yueOHuk, Penry

3.4 5 3
JAHHBIX EI'D
3.5 AnropuT™Mbl 00pabOTKH MacCHBOB 10 5 Snnexc yueOHUK
Hroro no pazneny 44
Pasznean 4. UnopMaumoHHbIe TEXHOJIOTHH
A 0 P
4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB 6 5) FACKE yHCOHMI, Fettty
EID
4.2 AHanu3 Ja”HHBIX 8 5 SAnpexc yueOHUK
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 68
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11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
11 Nudopmanus u nHGopMarmoHHbIe 10 5 Snnexc yueOHUK,
' IPOLECCHI Pemy EI'D
1.2 MopenupoBanue 8 4 SAnnexc yaeOHuK
Htoro no pazneny 18
Pa3nen 2. ANropuT™Mbl M1 IPOrpaMMIpPOBaHUe
2.1 DJIEMEHTHI TEOPUHU AJITOPUTMOB 6 3 Snnexc yueOHUK
Snnexc yueOHUK,
2.2 A 28 1 16
JATOPUTMBI B CTPYKTYPBI JAHHBIX Pemy EI'
53 OcHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 16 14 Srexc yueoHiK
IPOTPaMMHUPOBAHHUS
Hroro no paszneny 50
Pa3nen 3. UndopmaumoHHbie TEXHOJIOTUHN
31 KomneroTepHO-MaTeMaTHuECKOE 3 4 SHnexc yueOHUK,
' MOJEIUPOBAHUE Pemry EI'D
Aa 0
3.2 ba3bl qaHHbIX 10 1 8 P:IiiKEIY;e M
3.3 Be0-caiitsl 14 11 Snnexc yueOHuK
3.4 KomnbsrotepHas rpadpuka 8 4 SHnexc yueOHUK
3.5 3D-MoenupoBanue 8 4 SAnnexc yaeOHuK




Uroro no pazgeny

48

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

20
136

73
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IPOBEPSIEMBIE HA EI'D I10 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kona
NMpPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/ILHOI MPOrPaMMBbI CPeIHEro 0611ero
o0pa3zoBaHus

1.

11

1.2

1.3

14

1.5

1.6

1.7

1.8

3namo (nonumams)

[TonmMaHue OCHOBHBIX HPUHLIMIIOB YCTPOWCTBA M (YHKIIMOHHPOBAHUSA
COBPEMEHHBIX CTAllMOHAPHBIX U MOOMIBHBIX KOMITBIOTEPOB; TEHACHIIUN
Pa3BUTHUSL KOMITBIOTEPHBIX TEXHOJIOTHH; BJIaJICHHE HaBBIKAMH pPabOTHI C
OTNEPAIMOHHBIMA CHUCTEMaMH M OCHOBHBIMH BHJIaMH TMPOTPAMMHOTO
ofOecrieueHus JAJs  peuieHus  yuyeOHBIX 3aJad 1[0  BHIOpAHHOM

crenuain3anuu

Hanmuuune Hpe,Z[CTaBJ'IeHI/Iﬁ 0 0a30BBIX IIpUHOUIIaAX OpraHu3alvi H

(YHKIIMOHUPOBAHMSI KOMITBIOTEPHBIX CETEH

[ToHnMaHKe OCHOBHBIX HMPHUHLUIIOB JUCKPETU3ALUMU DPA3JIUYHBIX BHJIOB
uH(popManuu

[Tonnmanue ©6a30BBIX alIrOPUTMOB 0OpaOOTKM YMCIOBOM M TEKCTOBOM
uHpopManuu (3amuch 4YHCEN B TO3UIMOHHOW CHUCTEME CUHCIICHHUS,
JEIMMOCTb LIEJIBIX YMCEN; HAXO0KJIEHHE BCEX MPOCTBIX YKCEN B 3a/J1aHHOM
nuana3oHe; 00pa0oTKa MHOTOPa3psAAHBIX IENBIX  YHCEN; aHaJIu3

CHUMBOJIBHBIX CTPOK U APYTUX ), AITOPUTMOB IOMCKA U COPTHPOBKU
3HaHue (YHKIIMOHATIbHBIE BO3MOXXHOCTH HHCTPYMEHTAIBHBIX CPENICTB
cpenbl pazpaboTKu

BnageHue OCHOBHBIMH CBeI€HUAMU O 0a3ax HaHHBIX, UX CTPYKTYpE,

CpeICcTBaxX CO3/IaHus U pabOTHI C HUIMHU

[TonnMaHne BO3MOKHOCTEW U OTPAHUYEHUN TEXHOJIOTMI NCKYCCTBEHHOTO
MHTEJJIEKTa B Pa3IMYHbIX O00JIaCTAX; HaJUuuMe NpeACTaBIeHUNd 00
UCMOJb30BaHUM  WH(POPMALIMOHHBIX  TEXHOJIOTMH B Pa3iMYHbBIX

npodecCHOHATBHBIX chepax

BnaneHue TeopeTMYECKUMM amnmaparoM, MO3BOJISIOIIMM OCYLIECTBIATH
IIPEJICTaBICHUE 3aJaHHOI0 HATYpaJbHOT'O YMCIIA B PA3JIMYHBIX CHCTEMAX
CUMCIICHHS; BBINOJHATh TpPeoOpa3oBaHMsl JIOTMUECKUX BBIPAKEHUH,
UCIIOJIB3YS 3aKOHBI anreOpbl JIOTMKU; ONpEAeNsATh KpaTdyallivid MyTh BO
B3BEIICHHOM rpade M KOJMYECTBO MyTell MexXIy BepIIMHAMHU

OpPUEHTHPOBAHHOTO AlIMKINYECKOTo rpaga
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Ymemo

2.1

2.2

YMeHHe HCHOoab30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJCIH st
aHanmm3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETh MOJCIUPOBAHMS,
BBIMOJHATh AQHAJINU3 PE3y/IbTaTOB, MOJYYEHHBIX B XOJ€ MOEIUPOBAHUS;
OLICHUBATh aJICKBAaTHOCTh MOJEIU MOJCIUPYEMOMY OOBEKTy WU

MPOLECCY; MPEACTABIIATh PE3YIbTATHl MOAEIUPOBAHUS B HATJISITHOM BUIE

YMenue KiIacCH(PUIMPOBATH OCHOBHBIC 33/ladll  aHAU3a JaHHBIX
(mporuno3upoBaHue, KJIacCU(pUKAIKS, KJIacTepu3alus, aHaJIN3
OTKJIOHEHHI1); MOHMMATh MOCJIEeI0BATEIIbHOCTh PEIleHUsl 3a7ad aHalu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KayecTBa JaHHbIX,
BbIOOp ¥ (WJM) TMOCTPOCHHE MOJENIH, TNpeoOpa3oBaHUE IAHHBIX,

BU3yalIM3allMd JaHHBIX, HHTCPHPCTALUA PE3YJIbTATOB

2.3

2.4

YMmenue onpenensits HHHOPMAIMOHHBIN 00BEM TEKCTOBBIX, TpadUIeCKUX
Y 3BYKOBBIX JIaHHBIX IIPH 33JaHHBIX [TapaMeTpax AUCKPETU3alnun. Y MEHHE
OIpPENENATh CPENHIO CKOpPOCTh IIE€pelayd  [JaHHBIX, OLEHUBATh
U3MEHEHHE BpEMEHHU Iepeauyd Ipu HU3MEHEHHH HH()OPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaJla CBS3U

YMeHue CTpouTh KO, OOECIEeYUBAIOUIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PEUNICHWH 3a7ad CBOMCTBA IMO3WIIMOHHOU
3allMCH YHUCEJI, aITOPUTMblI MOCTPOCHUS 3allMCH YUCIA B IMO3UIUOHHOW
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCa II0
CTPOKE, COZEpKalllell 3aluch 3TOT0 4YHUCia B MO3ULHMOHHOW CHCTEME
CUMCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHEM;  YMEHHUE  BBIIOJHSATH

apI/I(l)MeTI/ILIGCKI/IG ornecpanru B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3BbIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpPMalbHBIX (opMax MO 3aJaHHOM  Talnwuie
UCTUHHOCTH; HCCIenoBaTb 00JacTh MCTMHHOCTH  BBICKA3bIBaHMS,

COACPKAIICTO MIEPEMEHHBIC, PCUIATh HECIOXKHEBIC JIOTHYCCKHUEC YPAaBHCHUSA

YMeHue pemath airopuTMUYECKHE 3a7aud, CBS3aHHBIE C aHAITHU30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO TMYTH MEXIY BEPIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX ITyTeH MEXIY BEpIIHHAMH

OPUCHTUPOBAHHOI'O aTUKIINICCKOTO rpa(ba)

2.8

YMeHMe UCTIOIb30BaTh JEPEBhS MIPU AHAIN3E U ITOCTPOECHUH KOJOB W JUIS
NpeJCTaBICHU apu(METHUECKUX BBIPAKEHUH, NpU pEIIeHUH 3a/1ad
IIOMCKA U COPTUPOBKH; YMEHHE CTPOUTH ACPEBO WIPBHI IO 3aJaHHOMY

aIropuTMy; pa3padaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO
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2.9

HI'PbI

VYmenue AHAJIIM3UPOBATh aJI'OPUTMBI C  HCIIOJB30BaHUCM Ta6J'II/II_[
TPACCUPOBKU,; OIPCACIIATH 0e3 HCIOJIb30BaHUS KOMIIBIOTCPA PE3YyJILTAThI
BBITTIOJIHCHHA HECJIOXHBIX IMPOrpaMM, BKIHOYAKOIINWX HUKJIbI, BETBJIICHUA W

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

2.10

VYMeHue OIpeneNiaTb CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHME 3JIEMEHTOB MacCcuBa, COPTUPOBKA MAacCHUBa,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIM IOMCK) M NPUBOAMTH IPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H0171 CJIOKHOCTHU I pCIICHUSA OI[HOﬁ 3aga4u

211

Brnanenue yHUBEpCaIbHBIM  S3BIKOM IPOTPAMMHUPOBAHUS  BBICOKOTO
yposust (ITackans, Python, Java, C++, C#), npeacraBieHusMU 0 0a30BbIX
TUTAX JAHHBIX M CTPYKTypax HAaHHbBIX; YMEHHUE HCIOJIb30BaTh OCHOBHBIC
VIOPaBISIOMUME  KOHCTPYKIUH;  YMEHHE  OCYIIECTBISATH  aHalu3
MPEIUIOKECHHOW ~ MPOrpaMMBI:  ONPENENSITh  Pe3yJbTaThl  PaOOTHI
MporpamMMbl MPHU 33JaHHBIX MCXOJHBIX JAHHBIX; OMPENEATh, MPU KAKUX
UCXOJHBIX JIaHHBIX BO3MOXKHO IIOJIyY€HHE YKa3aHHBIX pPe3yJbTaToB;
BBISBJISITH JIaHHBIE, KOTOpble MOTYT MpHUBECTH K omuOke B paboTte
nporpamMmbl;  (QOpMyNIHpPOBaTH  MPEMIOKEHUS MO  YIYYIICHUIO

IIPOrPaMMHOT0 KO/1a

212

YMeHne peann3oBBIBATH Ha BBIOPAHHOM JUII  HM3YYCHHS  SI3BIKE
nporpaMmupoBanus Beicokoro yposas (ITackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPaOOTKH YHCEI, YUCIOBBIX MOCIIEI0BATEIbHOCTEH
M MacCHMBOB: TMIPEJCTABICHWE YHWCIa B BUJE HaboOpa MPOCTHIX
COMHOXMHTEJNEH; HaX0oXIEeHHE MaKCUMalIbHOH (MUHUMAaJIbHOM) LUpPHI
HaTypaJbHOTO YHCIIA, 3aIMCAHHOTO B CUCTEME CUMCIIECHUS C OCHOBAHUEM,
He mnpeBblmaonmM 10; BbluuCIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIIEMEHTOB MaccHBa WJIM YHCJIOBOM IMOCIEAOBATEIBHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEJHEr0  apu(PMETHIECKOrO, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3J€MEHTOB, KOJMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIINX
3aJJaHHOMY YCJIOBHMIO); COPTHUPOBKY DJIEMEHTOB MAacCHBa; yMEHHE
UCTIONB30BaTh B TPOTpaMMax JaHHBIE PpA3JIMYHBIX THIIOB C YYETOM
OTpaHWYCHUH Ha JHMara3oH WX BO3MOXKHBIX 3HAYCHHM, NMPUMEHSATH MPH
peLIeHUH 33/1a4 CTPYKTYpPbI JaHHBIX (CHHCKH, CIOBAapH, CTEKU, OUEpe.H,
JIepeBbsl); MPUMEHATh CTaHJapTHBIE U COOCTBEHHbIE MOJMPOTrPAMMBI JIJIs
00pabOTKM YHMCIIOBBIX JaHHBIX U CUMBOJBHBIX CTPOK; UCIOJIb30BATH MPU
pa3paboTke mporpaMM OMOTUOTEKH MOAMPOTrpaMM; YMEHHE MCIIOJIb30BaTh

CPEJICTBA OTJIAJKH IPOTrPaMM B CpPEZI€ IPOrPaMMHUPOBAHHUS

2.13

YMenue HCIIOJb30BaTh OJICKTPOHHBIC T36JII/II_U>I JIIsL aHaJIM3a,
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2.14

npeicTaBieHus U 00paOOTKH JAaHHBIX (BKJIOYas BBIOOP ONTHMAIBHOTO
peleHns, moadop JMHUM TPEHJA, pPEIlIeHHE 3a/1ad MPOTHO3UPOBAHUS);
yMEHHE UCIOJIb30BaTh TaOMW4HbIC (pENIAIMOHHBIC) 0a3bl JaHHBIX U
CIPaBOYHBIC CHCTEMBI

YMeHHEe OpraHM30BBIBATH JIMYHOC HH(OPMAIMOHHOE IPOCTPAHCTBO C
UCTIOJIb30BAHUEM  PA3JIMYHBIX  CPEACTB  IH(POBBIX  TEXHOJOTHIA;
NOHMMaHHE BO3MOXKHOCTEH IIM(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BaTEILHBIX CEPBUCOB
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INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

IO UH®OPMATHUKE
Kon IIpoBepsiemMblii 31eMeHT COAepPKAHUSA
1 Hudposast rpaMOTHOCTH
OCHOBHBIE TEHJICHIIMU Pa3BUTHsI KOMIIBIOTEPHBIX TeXHoJorui. [Tapannensubie
11 BbIYKCIICHUS. MHOronponeccopusle cucTeMsl. Pacnipenenénusie
BBIUUCIIUTENILHBIE CUCTEMBI M 00paboTKa OOJBIINX JAHHBIX
[IpyHIMIBI ITOCTPOEHMSI W allapaTHble KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEH.
12 CereBbie mporokosnbl. Cerb HWurepHer. Agpecanuss B cetu MHTepHer.
' [Mporokonsr creka TCP/IP. Cucrema nmomennbix umén. Paznenenue IP-cetn nHa
IIOJICETH C IMIOMOILBIO MAaCOK IMOJCETEN
daiinoBas cucrema. [lonck B (aitioBoii cucreme. [IpuHIUIIBI pa3MemeHUs U
1.3 uMeHoBaHus (aitnoB B gonroBpemMeHHOW mnamstu. [llaGnoHsl i omucaHus
rpymi ¢aiinos
14 CkopocTh  mepenayd  JaHHBIX. 3aBUCUMOCTb  BPEMEHM  IE€pefadyd  OT
' MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHAIa CBSI3U
HIudpoanue nanHplx. CUMMeTpUYHble U HecuMMeTpuuHble mUGpsl. [ndpst
1.5 npoctoit 3amensl. [udp Lesaps. udp Bukenepa. Anroputm mmdppoBaHus
RSA
Kozpl, mo3Bossitoniie 00HapyXKUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE TTPU
1.6 nepenaye 1aHHbIX. Paccrosinne Xammunra. KonupoBaHue ¢ MOBTOpEeHUEM OUTOB.
Konarsr XsMMuHTa
2 Teopernueckue 0OCHOBBI HH(OPMATUKH
JlBouuHoe  KogupoBaHue. PaBHOMepHBIE M HEPAaBHOMEDHBIE  KOJBI.
21 JlexonnpoBaHue COOOIIEHUH, 3alTMCAaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJIOB.
' Ycenoue ®ano. IlocTpoeHne OHO3HAYHO EKOAMPYEMBIX KOJOB C MOMOIIBIO
nepesa
Teopernueckne moaAXoAbl K OIEHKE KojiuuecTBa HHGpopMauuu. EauHuIbI
99 U3MEpeHusi KonuuecTBa uHGpopMmanuu. AnpaBUTHBI MOIXOA K OIEHKE
' KonuyecTBa HMH(pOpManuu. 3aKoH aJIUTUBHOCTH HHpopmanun. Popmyna
Xaptnu. Uadopmarus u BepositHocTs. Dopmyia [llennona
Cuctembl cumcneHus. Pa3BépHyTas 3amMch LENbIX M JpPOOHBIX YHCENl B
53 HO3UIIMOHHON cucTteMe cuucieHus. CBONUCTBA IO3UIIMOHHOM 3allMCH YHCIIA:

KOJIMYECTBO I_[I/I(l)p B 3amucCH, IIpHU3HAK ACIMMOCTHU YUCJIa HA OCHOBAHUC CHUCTEMBIL

CUHCIICHUS. AJIFOpI/ITM nepeBoaa nejioro ymucia 1u3 P-nuHoli cHCTEMBI CUMCIIEHHS
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2.4

2.5

B JICCATUYHYIO. AJITOPUTM TepeBoja KOHEYHOH P-muHON ApoOu B AECATHUHYIO.
ANTOpUTM TepeBoja LEJIOro YHcia U3 JECATHYHOW CHUCTEMbI CUHMCICHHS B P-
nunyro. IlepeBos KoHeuHOW necATUYHON npobu B P-munyro. [[BonmuHas,
BOCBMEpPUYHAS U IIECTHAALIATEPUYHASI CUCTEMbI CUUCIICHHS, CBSA3b MEXy HUMHU.
Apudmerndeckre onepanuy B MO3UIIMOHHBIX CUCTEMaX CUMCICHUS

TpounuHas ypaBHOBelIEHHasI CUCTeMa CUMCIIeHUs. [IBOMYHO-/IECATUYHAS CHUCTEMa
CUUCIICHUS

Komuposanue tekcroB. Koguposka ASCII. OnnobGaiitHbie koaupoBku. CTanaapT
UNICODE. Kommposka UTF-8. Omnpenenenne wuHGOPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOIIEHU

2.6

2.7

2.8

2.9

2.10

KomupoBanue n3o0paxenuii. Onenka nHGOPMAIMOHHOTO 00bEMa TpaduuecKux
JTaHHBIX TIPU 33JaHHBIX Pa3pelICHUH U IIIyOMHE KOIUpoBaHUs IBeTa. L[BeToBBIC
mojnenu. KomupoBanue 3Byka. OneHka HH(GOPMALMOHHOIO 00BbEMa 3BYKOBBIX

AAaHHBIX IPH 3aJaHHBIX YaCTOTC AUCKPCTU3AINU U pa3pAAHOCTU KOAUPOBAHUA

Anrebpa noruku. Ilonstue Bbicka3biBaHUA. Bbicka3biBaTenbHbIE (HOPMBI
(npenukatel). KBaHTOpHI Cyl1€CTBOBAaHUS M BCEOOIIHOCTH.

Jlornyeckue omnepauuu. TaOuuibl HCTHUHHOCTU. Jlormueckue BBIpa)KEHHS.
Jlornueckue ToxaecTBa. Jlornyeckue onepanuy 1 ornepanuy HaJl MHOKECTBAMH.
3akoHbl aiareOpbl JIOTMKU. OKBHUBAJEHTHBIE MPEOOPa30OBaHMSI JIOTMUECKUX
BBIpa)KEHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPAaBHEHU.

Jlornyeckre QYHKUMU. 3aBUCUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTMUECKHX
(GYHKIMN OT KOTMYECTBA apr'yMEHTOB.

Kanonunueckue Gpopmbl TOrMuecKUX BbIpAaKEHUH

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC  HOPMAJBHBIC (I)OpMLI,

AJIITOPUTMBI UX ITOCTPOCHUA T10 Ta6J'II/IH€ NCTUHHOCTHU

Jlornueckue 9IEMEHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHoropa3psaasbiii cymmarop. [loctpoenne cxeM Ha JOTMYECKHX 3JIEMEHTax Io
3aIaHHOMY JIOTMYECKOMY BBIPQKEHHUIO. 3alUCh JIOTUYECKOTO BBIPAKEHHS I10

JIOTUYECKOH cXeMe

Mopenu u wmonenupoBanue. Llenu monenupoBaHus. AJIEKBAaTHOCTh MOJIETH
MOJIETTUPpYEMOMY OOBEKTY WM mporeccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[Ipencrasnenue pe3ynbTaTOB MOJICTUPOBAHUS B BUJE, YIOOHOM /TSI BOCTIPUSITHS

yenoBekoM. ['paduueckoe npeacrapieHue 1aHHbIX (CXEeMBbI, TAOIUIBL, TPadUKH).

2.11

[IpencraBneHue MenbIX 4YWCEN B TMaMsITH KommbioTepa. OrpaHUYeHHOCTh
JMana3oHa 4YHCeNl NpPU OrPaHWYEHUH KOJM4YecTBa paspsanoB. llepenonHenune
pa3psaHoi ceTku. be33HakoBbIe M 3HAKOBBIC TaHHBIC. 3HAKOBBINM OUT. JIBOWYHBIH

HOHOHHHTCHBHLIﬁ KOJ OTpUIATCIILHBIX YUCCII.
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[ToGutoBbIe JOorMuyeckue onepanuu. Jlorndeckuid, apupMeTHUECKUl U
nuknudeckuii  casuru. llludpoBanne ¢ moOMOmBIO MMOOMTOBOHM oOmnepanuu

«uckimrouaromiee NJIN»»

2.12

Hpel[CTaBHeHI/Ie BCIHICCTBCHHBIX YHCCII B IMaMATH KOMIIBIOTEPA. 3Haqama51 4acCTb
u IIOpAOOK 4YHCIA. I[I/IaHa3OH 3HAYCHHI BC€IICCTBCHHBIX YHCEII. HpOGJ’ICMBI
XpaHE€HHUA BCEIICCTBCHHBIX YHUCCII, CBA3AHHBIC C OI'PaAaHUYCHHUEM KOJIHMYECTBa
pPaspAaaoB. Brinonaenue onepaunﬁ C BCHICCTBCHHBIMHM 4YHCJIaMH, HAKOIIJICHHUC

OIITHOOK IIPpU BBIYUCIICHUAX

2.13

I'padsl. OcnoBuble moHsATHA. Buasl rpados. Onucanue rpadoB ¢ HOMOIIBIO
MaTpHll CMEXKHOCTH, BECOBBIX MAaTpUI], CIIMCKOB CMEXHOCTH. Pemenue
ANTOPUTMUYECKUX 3alad, CBS3aHHBIX C aHaIM3oM TpadoB (mocTpoeHne
ONTUMAIIFHOTO TYTH MEXAy BepIIMHaMH rpada, ompereseHHe KOJINYeCTBa

Pa3JIMIHBIX HYTeﬁ MCXKAY BCpHIMHAMU OPUCHTUPOBAHHOI'O AHUKINYCCKOI'O

rpaca)

2.14

2.15

HepeBbsi. bunapaoe nepeo. JlepeBbsi moucka. CrocoObl 00Xxoma jaepesa.
IIpencraBnenue apupmMeTHyecKUX BbIpaXKEHUH B Buie AepeBa. Vcroib3oBaHue
rpadoB U A€PEBbEB MIPHU OMHMCAHUN OOBEKTOB U MPOLIECCOB OKPYKAIOLIETO0 MUPA

JIMCKpeTHbIE UTPHI IBYX UTPOKOB € MOJIHOM MHpopmarueil. Iloctpoenne nepesa
nepebopa BapUaHTOB, ONHUCAHWE CTPATETMM WUIPbl B TaOIW4YHOU (QopMe.

BeIArpsIliHbie U NIPOUTPHIIIHBIE TO3ULAN. BBIMTPBINIHBIE CTPATErMU

2.16

3.1

3.2

3.3

CpencTtBa  MCKYCCTBEHHOTO  WHTeUIekTa.  Wnentudukanmus W MOUCK
n300paxkeHui, pacno3HaBaHue jull. Vcrosib30BaHHE METOJI0OB MCKYCCTBEHHOTO
MHTEJJIEKTa B 00y4aronnx cucreMax. Vcmnonp3oBaHne METOA0B HCKYCCTBEHHOTO

WHTeNIeKTa B podoToTexHuke. uTepHet Beme. HeifponHsie cetu
ANTOPUTMBI Y IPOrPaMMHPOBAHHE

CDOpMaJ'II/IBaI_[I/ISI NOHATHUA aJIT'OPUTMA. Mamuna TBIOpI/IHI‘ a4 KaK YHUBCpPCAJIbHAA

MOJIEIIb BEIYUCIIEHUN

OrneHka CIOXKHOCTH BbIUHCIEHHH. Bpemsi paboTel m 00BEM ucmonb3yeMoin
MaMATH, HX 3aBUCUMOCTb OT pa3Mepa HMCXOAHBIX JaHHbBIX. OleHKa
ACUMIITOTHYECKON CII0)KHOCTH ~aJITOPUTMOB. AJITOPUTMBI MOJIMHOMHUAIBHOU
cnoxkHoctu. IlepeGopubie anmroputmbl. [IpuMepbl pa3IUYHBIX —aJTOPUTMOB
peLIeHus OJHOM 3a/1a4i, KOTOPBIE UMEIOT Pa3IUYHYIO CII0KHOCTD

OmnpeneneHre BO3MOXHBIX PE3YJIbTAaTOB pPabOThl MPOCTEHIIMX aIrOPUTMOB
YOPaBJICHUS HCIOIHUTEISIMU W BBIYMCIMTENIBHBIX aIrOpuTMOB. OmpeneneHue

UCXOJHBIX TaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET AaTh TpeOyeMblil pe3yabTaT

3.4

AnroputMbel 00paOOTKM HaTypalbHBIX YHCEJ, 3allMCAaHHBIX B MO3MIIMOHHBIX

CUCTeMax CYHUCIIEHHUsA: pa30HeHHe 3amuch 4Hcia Ha OTAeNbHbIe LUDpHL,
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3.5

3.6

3.7

3.8

HAaXOXJCHUE CYMMBI W TpOU3BeNeHHUS LU(Dp, HAXOKIACHHE MaKCUMAIbHON
(MHHHMAITEHOW ) U PHL.

[IpencraBnenne uucia B BUae HaOOpa IMPOCTHIX COMHOXHUTENECH. ANTOpUTM
OBICTPOTO BO3BEJICHUS B CTENCHb. [IOMCK MPOCTHIX YMCEN B 3aJAaHHOM JIHaNa3oHe

C IIOMOIIBIO AITOPUTMA «PeLeTo DparocheHar
MHoropa3psiIHble Leble YUCiia, 3a1a4i JITUHHON apru(pMeTUKU

SI3pik nmporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl gaHHBIX:
LIEJIOYMCIICHHBIE, BEUIECTBEHHbIE, CHMBOJIbHBIE, JOrMYeckue. BerBiieHus.
Cinoxuble ycnoBus. L{ukiel ¢ ycmoBueM. [{UKibl Mo nepeMEeHHOM.

OOpaboTka TaHHBIX, XpaHALIMXCS B ¢ailnax. TekcroBble M JBOMYHBIC (ailibl.
daiinoBeie nepeMeHHbIe ((aitnoBbie ykazarenn). Urenue u3 (aiina. 3anuce B
Gaiin.

Paz6uenue 3agaun Ha noazanaqu. IlognporpaMmel (mpouenyps! U QyHKIMN).

Hcnonb3oBaHue CTaHHapTHOﬁ OMOJIHMOTEKH SI3BIKA IIporpaMMHupOBaHUA

Pexypcusi. PekypcuBHble mponeaypbl u (yHKiuu. Mcrnonb3oBaHue cTeka s

opranu3anu pe€KypCHBHBIX BbI3OBOB

Yucnennsle MeToabl. ToyHoe M npubamkEHHOE pelieHus 3aaadu. YuciaeHHoe
pellleHrne ypaBHEHHH C MOMOIIbI0 TNojadopa mapaMerpa. UHcCleHHblIE METO[bI
pelleHrs YypaBHEHWH: MeToja T1epedopa, METOJ IOJIOBUHHOTO JICJIECHHUS.
[TpubnuxEHHOE BBHIYMCIECHUE JJIUH KPUBBIX. Bhlumcinenue riomaneit ¢uryp c
MOMOIIbI0 YUCICHHBIX METOAOB (METOJ MPSIMOYrOJbHUKOB, METOJ| Tpameuui).
[Tonck maxkcumyma (MHUHHMyMa) QYHKIMM OJHOM NEpPEeMEHHOH MEeToAoM

IIOJIOBUHHOT'O ACJICHUA

3.9

OOpaboTka  CHMBOJBHBIX  JaHHbIX.  BcTpoeHHble — (QyHKUMM  sI3bIKa
MPOrpaMMHUPOBAHUS SISl 00paObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: IOJCYET KOJMYECTBA IOSABIECHUN CUMBOJIA B CTPOKE,
pa3bueHue CTPOKM Ha CJOBa MO MPOOENbHBIM CHMBOJIAM, TOHUCK MOJCTPOKH
BHYTPU JAHHOM CTPOKHM, 3aMEHAa HaWJIEHHOW MOACTPOKHM Ha JPYTyl CTPOKY.
I'enepanust Bcex CiOB B HEKOTOpOM aiipaBUTE, YIOBJIETBOPSIOUINX 3aJaHHBIM

OrpaHUYCHUAM. Hp606pa3OBaHI/IC quciia B CUMBOJIBHYIO CTPOKY U O6paTHO

3.10

MaccuBel W TIOCIEAOBATEIBHOCTH  YHCEN. BpiuncieHne  0000MEHHBIX
XapaKTEPUCTUK JJIEMEHTOB MACCHMBA WJIM YHCJIOBOM IOCIEA0BATEIbHOCTH
(CyMMBI, TIPOW3BENCHUS, CpPEIHEr0 apu(PMETHIECKOTO, MHUHHUMAIBHOTO H
MAaKCUMaJIBHOTO JJIEMEHTOB, KOJMYECTBA AJEMEHTOB, YIOBJIETBOPSIOLINX
3aIaHHOMY YCJIOBUIO). JIMHEMHBIM MMOUCK 3aJlaHHOTO0 3HAYE€HHMs] B MACCHBE.
Anroput™mbl pabOTBl C SJIEMEHTaMH MAacCHBa C OJHOKPATHBIM MPOCMOTPOM

MaccuBa. COpPTHpPOBKAa OJHOMEPHOTO MaccuBa. [IpocThie METOIBI COPTUPOBKU
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(Meron my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKa BcTaBkamu). CopTHpOBKa
ciusinueM. beictpas coptupoBka maccuBa (amroputm QuickSort). JIBouuHbIi

IIOMCK B OTCOPTHUPOBAHHOM MAaCCHBC

3.11

JIByMepHBIE MacCHBBI (MaTpHUIbl). ANTOPUTMBI O0pPaOOTKH  JBYMEPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOIO YHCJIOBOIO MaccuBa IO 3aJaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAacCCHUBE, BBIYMCIEHHE MaKCHUMyMa
(MMHMMYMa) U CYMMBbI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, IEPECTAaHOBKA CTPOK U

CTOJIOIIOB IBYMEPHOTO MacCHBa

3.12

CnoBapu  (accOUMaTUBHBIE  MAacCHBBI,  OTOOpakeHUs).  XOII-TaOIUIBL

HOCTpO@HI/IC aHQ)aBI/ITHO"IaCTOTHOFO CJIOBapA AJIA 3aJaHHOI'0 TCKCTa

3.13

3.14

Crexku. AHanu3 NpPaBUIBHOCTH CKOOOYHOIO BBIpaXEHUs. Brruncinenue
apu(pMEeTHYECKOr0 BBIPaXKEHUS, 3alIMCAaHHOT0 B MOCT(HUKCHOM (opme.

Oqepemzl. Hcnonb3oBanue oucpcan il BpECMCHHOI'O XpPaHCHUA JaHHBIX

Anroputmbl  Ha rpadax. IlocTpoeHMe MHHHMMaJIBHOTO OCTOBHOIO JiepeBa
B3BEIICHHOTO CBS3HOTO HEOPHEHTHUPOBAHHOTO Tpada. KommuecTBo pasinmyHBIX
myTeil MeX/1y BepIIMHAMHI OPUEHTHPOBAHHOTO AIMKIMYECKOT0 Tpada. AIropurm

JlerkcTphl

3.15

3.16

JepeBps. Peanuzanus nepeBa ¢ NMOMOIIBIO CCBUIOYHBIX CTPYKTYp. J[BOM4YHBIE
(Ounaphsbie) nepeBbs. IlocTpoeHue nepeBa A 3aJaHHOTO apU(METHUYECKOTO
BbIpaXeHUs. PekypcuBHBIE anropuTMsl 006xoja aepesa. Vcnonb3oBaHue cTeka u
ouepeau st 00xoja iepena

JluHaMHUeCKOe IPOrpaMMHUPOBAHNE KAK METOJ PELIEHUS 33[a4 C COXPaHEHUEM
IMPOMCIKYTOYHBIX PE3YJILTATOB. 3a)1aq1/1, pemracMbIC C MOMOIIBIO JUHAMUYCCKOT'O
[IPOrpaMMHUPOBAHMUS: BEIUNCICHUE PEKYPCUBHBIX (DYHKIMH, MOACYET KOIUYECTBA

BAapHWaHTOB, 3a1a4u OIITUMU3AlIUN

3.17

[Tonatne 00 OOBEKTHO-OPUEHTHUPOBAHHOM NpOrpaMMupoBaHuH. OOBEKTH H
kiaccel. CBoiicTBa M MeTobl 00beKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAJH3.
Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO MOJXOJA.

WNukancynsamnms, HacaeqoBaHue, TOIUMOPHU3M

NudopmaninoHHbIe TEXHOJIOTUN

4.1

Ananmu3 naHHbIX. OCHOBHBIE 33/laud AHAJIW3a JIAHHBIX: MPOTHO3HPOBAHUE,
Kiaccuukanus, Kiactepusalus, aHanu3 oTkiIoHeHuil. IlocnenoBarenbHOCTH
peleHus 3a/1au aHalu3a JaHHBIX: cOOp MEePBUYHBIX JTAHHBIX, OYMCTKA U OI[CHKA
KauecTBa JaHHBIX, BBIOOp M (WJM) TMOCTPOEHUE MOJENH, NpeodpazoBaHUE
JAHHBIX, BU3yalU3alysl JAAHHBIX, UHTEpIpETalus pe3yiabTaroB. IIporpaMMHble
cpenctBa U HMHTEpHET-CEpBUCH UII OOpaOOTKM M TPEICTABICHUS aHHBIX.

Bonpmme nannpie. MammaHOE 00yueHue
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4.2

4.3

4.4

AHanu3 [aHHBIX C IIOMOIIBIO 3JIEKTPOHHBIX TalOnuL. BbruncieHune cymmsl,
cpemHero  apuMeTHuecKoro, HauOosbmiero  (HAaMMEHBINETO)  3HAYCHUS
nuanazoHa. Berumcrnenue ko3¢ duiueHTa KOppensuuu JBYX pSJIOB JIaHHBIX.
[TocTtpoenne crombuaThIX, JUHEWYATHIX W KPYroBbIX auarpamM. [loctpoenue
rpadukoB ¢pyHkuuid. [lon6op NuHUYN TpeHAa, pelieHre 3a1a4 IPOrHO3UPOBAHHUS.

Pemenue 3aaa4 OITUMH3alluH C ITIOMOIIBIO 3JICKTPOHHBIX Ta6JII/II_I

I[I/ICerTI/I?»aLII/I}I npu MaAaTeMaTNn4CCKOM MOACIIMPOBAHUN HCIIPCPBIBHBIX
IIponIeccCoB. MO,Z[CJ'II/IpOBaHI/Ie JBWKCHUA. MOI[CJ'II/IPOBaHI/IC OMOJOrHYECKUX
CUCTEM. MareMaTu4ecKue MOACIHN B O9KOHOMUKCE. BrruncaurenbHbIe
OKCIICPUMCHTBI C MOICIISIMU. 06pa60TKa PE3YyJIbTATOB SKCIICPUMCHTA. MeTOI[
HaMMCHBIINX KBaJApPaTOB. OIIGHKa YUCJIOBBIX MapaMETpOB MOACINPYCMBIX
00BEKTOB U IMpouccCCoB. BoccranoBneHue 3aBUCHUMOCTEH 11O pe3yiibTaTaM

JKCIIEPUMEHTA

BepositHOCTHBIE MOJEIIN. Meronsl Momnte-Kapio. NmMurannonHoe

MOACINPOBAHUC. CucreMbl MacCOBOI'O O6CJ'Iy>KI/IBaHI/I$I

4.5

Tabnuunble (pensiroHHbIe) 0a3bl JTaHHBIX. TabnuIa — mpecTaBIeHue CBEACHUI
00 omHoTHnHBIX 00BekTax. Ilone, 3anuceh. Kimrou Tabmumel. Pabora ¢ roToBoii
0a30ii maHHBIX. 3anoflHeHUe 0a3bl AaHHBIX. [IOMCK, cOpTUPOBKA U (PUIBTPAIUSL
JTaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl ¢ IapaMeTpaMu.
Brruncnsiembie mosis B 3ampocax.

MHuorotabnauunble 0a3bl JaHHBIX. TUIBI CBsI3ed Mexay Tabnuuamy. BHemHui

KJIIO4. HGHOCTHOCTB 0a3bl JaHHBIX. 3anpocm K MHOTOTa0JIUYHEIM 0azam JaHHBIX

4.6

TexcroBblii mpoueccop. CpencrBa IMOMCKAa W aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypHUPOBAHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKH, OTJIaBJICHHUE.
[IpaBmia ©UTUPOBAaHUS MCTOYHMKOB M OQopMieHUs Oubimorpapuieckux

CCBIJIOK
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbB.HOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

e A. T I'eitn. Yuebnuk IIpocsemienue Mudopmaruka. 10 kinacc. ba3osiii
1 yrayOneHHslil ypoBHu. 2021 T.
e A. T I'eitn. Yuebnuk IIpocsemienue Mudopmaruka. 11 knacc. basossiid

U yrayoneHHbld ypoBHU. 2021 1.

METOIUYECKHUE MATEPHUAJIBI IS YYUTEJIA

o A. Teitn. Uudpopmaruka nu MKT. Paboume nporpammer 10-11 kmaccer,
nmocodue s yuuTened o001eo0pa3oBaTeNbHbIX YUpexKIeHu, M.:
[Ipocsemenne, 2012 r.

e A. I'eitn, H. FOnepman. Mudpopmaruka u UKT. Kuaura pis yunrens. 11
kiacc, M.: IIpocsemenue, 2009 r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

e bubGmmoteka [IOK https://m.edsoo.ru/820e7a19

o K.[TonsikoB - maTepuansl ajst noarotoBku k EI'D mo undopmaruke

https://kpolyakov.spb.ru/school/ege.htm

e KEI'D — oMynATOp CTaHUMHU 711 TPEHUPOBKH 3K3aMEHA B KOMITBIOTEPHOM

dopme https://kompege.ru/

e Yuu.py - oOpa3oBartenbHas oHjlaitH-muiatdopma https://uchi.ru/

e OUIIN - oTkpeIThIA OaHk 3aaanuii EI'D
https://ege.fipi.ru/bank/index.php?proj=BOACASBBB2E19E434CD6BE
C25284C67F

o SHnekc yueOHUK - poccuiickas oOpa3oBareiibHas miaTdopma st

yuuTenen u yuenukoB https://education.yandex.ru/uchebnik/main
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