MHWHHUCTEPCTBO IMPOCBEIEHUSA POCCUICKOM ®EJEPAIIIN
MunucrepcTBo o0pazoBanus Camapckoii 00J1acTu
AaMuHHCTpanus ropojackoro okpyra Camapa

MBOY «Camapckas Baabaopgckas mkosa» r.o.Camapa

PACCMOTPEHO COI'JTACOBAHO: YTBEPXIEHO
Ha negaroruueckoit koerun  CoBetom MBOY «Camapckass  upexkrop MBOY «Camapckast
MBOY «Camapckas Banpnopdckas mkonay T.0. Banbnopdckast mkomay
Bansnopdcekas mxoma» Camapa FOpraiikun A.H.
Cexkperapb Cexkperapb [Tpuka3z Ne 159
E.B. laBbinoBa E.B. [laBb110Ba ot “28.08.2025”
ITporoxonNe 2 [IporoxonNe 3
0726.08.2025 «26» aprycra 2025r

O=MBOY Camapckas
Banbgopdckas wkona
r.o.Camapa, CN=KOpTankmH
A.H., E=waldorfskaya@

yandex.ru
‘I ‘\ 2025.10.09
14:12:09
+04'00'
PABOYAS ITPOT'PAMMA

(1D 9409310)

yueOHoro npeamera «Mudopmatukay (yriry0JéHHbIN YPOBEHbD)

muist oOyyaromuxcs 10 — 11 xnmaccos

Camapa 2025



IMNOACHHUTEJIBHASA 3AIINCKA

[Tporpamma no unpopmaTtuke (yriayOnéHHBIM ypOBEHb) Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHHI K pe3yJbTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelIbHOM  MPOrpaMMbl  CPEIHEro  OOILEro
oOpazoBanus, npeacraBieHHbix B ®I'OC COO, a Takxke denepaibHOi padbodeit
IPOrpaMMbl BOCITUTaHUS.

[Iporpamma 1o wuHpoOpMaTHKe [Ma€T MpEACTaBICHUE O UEsIX, O0IIeH
CTpaTeruu OOYy4Y€HHUs, BOCHHUTAHMS W Pa3BUTUSA OOYYAIOIIMXCA CpPEICTBAMMU
yueOHoro mpenmera «HMudopmaTuka» Ha yriayOnEHHOM YpOBHE, yCTaHABIMBAET
o0s13aTenbHOE peIMEeTHOE COJIepKaHue, OpeIycMaTpUBaeT ero
CTPYKTYpUpPOBaHUE 1O pa3jieiaM U TeMaM Kypca, ONpeAessieT pacipeeIeHue ero
no kjaccam (rogam u3ydyeHusi), 1a€T MPUMEPHOE paclpe/esieHre Y4eOHbIX 4acoB
0 TEMaTUYECKUM pa3feliaM Kypca U PEeKOMEHAyeMylo (IpPUMEpHYIO)
IOCIEOBAaTEIbHOCTh  HMX  M3YYeHUS €  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKM Y4YeOHOro Ipolecca, BO3PACTHBIX
O0COOCHHOCTEH 00yJarOIUXCH.

[Tporpamma no nHGOpMATHKE ONPEIETAET KOTUUECTBEHHbIE U KAUYECTBEHHBIE
XapaKTEPUCTHKU Y4EOHOro Marepuaia JUisl KaXxJa0ro roja Uu3y4eHus, B TOM YHCIIe
JUIA COAEPXATEebHOTO HAIOJHEHHs] Pa3HOro BHAA KOHTPOJS (MPOMEXYTOUHOU
aTTecTaluu oOyuaromxcs, BCEPOCCUNCKUX IPOBEPOYHBIX pabor,
roCyapCTBEHHOW UTOrOBOM arrectanun). [Iporpamma no uHpopmatuke siBisieTcst
OCHOBOM Il COCTaBJI€HUS AaBTOPCKUX YYEOHBIX MpPOrpaMM M y4eOHHKOB,
NOYPOYHOI0 TUIAHUPOBAHMSI Kypca YUUTEIEM.

HNupopmaTtuka B cpeiHeM 00111eM 00pa30BaHUU OTPAKaAET:

CYUIHOCTh HMH(OPMATUKM KaK HAyyHOW JUCUUIUIMHBI, H3ydarouen
3aKOHOMEPHOCTH MPOTEKaHUSI ¥ BOZMOXXHOCTH aBTOMAaTU3ALMKU MH()OPMAITMOHHBIX
MPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE  00JaCTM  MpUMEHEHUs  UHGPOPMATUKU, TMPEKIE  BCEro
UH(POPMAIIMOHHbIE TEXHOJIOTUH, YIIPABIEHUE U COLIMANIbHYIO CheEpy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep WHpOpMATHKH ©  HWH(DOpPMAIMOHHON
NEeSATENbHOCTH.

Kypc uHpopMaTuku Ajis ypOBHsSI CpeIHEro oO0IIero o0pa3zoBaHUs SIBIIAETCS
3aBEpIIAIOIIMM 3TallOM HENpPEpPBIBHONW IMOATOTOBKH OOydYaromuxcsi B 00JacTu
UHPOPMATUKU U MH(OPMALMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHM, OmUpaercs
Ha cojiepaHue Kypca MH(OPMATUKKA YPOBHS OCHOBHOI'O OOIIero oOpa3oBaHHs U
OMBIT  TIOCTOSIHHOTO  TMPUMEHEHHs  WHGOPMAIMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH, AAET TEOPETHYECKOE OCMBICIEHUE, MHTEPIpETalu0 U 0000IIeHHne
3TOr'O OMbITA.



Pe3ynbraThl  yriayOJIEHHOTO  YpPOBHS M3y4YeHUsS ydeOHOro ImpeaMera
«MadpopmMatrkay OpHUEHTHPOBAHBI HA TMOJYYCHHUE KOMIIETEHTHOCTEH  JUIs
nocienyroneil  npodeccuoHaIbHOM JIeATeNTbHOCTH KakK B paMKax JIaHHOM
npeaMEeTHOM 00J1acTH, TaK U B CMEXHBIX ¢ Hel oOnacTsax. OHU BKIIOYAIOT B CEOs:

OBJIQJICHUE KJIIOUEBBIMU TMOHATHSIMU U 3aKOHOMEPHOCTSIMH, HAa KOTOPBIX
CTPOUTCSI JaHHAas NpeAMETHas 00JacTh, PaClO3HABAHHE COOTBETCTBYIOIIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3THMYHBIE TIOIXO0/IbI
K U3YUYCHUIO SIBICHHH, XapaKTEePHBIX JJI U3y4aeMOil MpeIMeTHOM 001acTH;

YMEHHUE pellaTh TUIMOBBIE TMPAKTUUYECKUE U TEOPETUYECKHE 3ajadd,
XapakTepHbIE JUIsI MCIOJIb30BAHUST METOJOB UM HWHCTPYMEHTapus JaHHOU
peaMETHON 00J1acTH;

HAJIM4YKUE TPEACTABICHUM O JAaHHOW MPEAMETHOW O00JACTH KaK IIeJIOCTHOM
Teopun (COBOKYITHOCTH TEOpHUIi), OCHOBHBIX CBSI3IX CO CMEXHBIMH OOJACTSIMU
3HAHUMU.

B pamkax yriyOn€HHOro ypoBHsI M3yuyeHUs MH(OpPMATHKU 00eCreynBaeTcs
IeJICHANPAaBIICHHAS TIOJTOTOBKA OOYYAIOIIMXCA K MPOJOJDKEHHI0 00pa3oBaHUs B
OpraHu3anusax  MOpoPECCHOHAIBHOTO  O0pa3oBaHUsT IO  CIEHHUAIBHOCTSIM,
HETMOCPEJCTBEHHO CBS3aHHBIM C IU(POBBIMU TEXHOJOTHSIMU, TAaKUM Kak
nporpaMMHasi MHKEeHepus, HHQOpMallMOHHAs 0€301acHOCTh, MH(GOPMAIUOHHbBIC
CUCTEMbl M TEXHOJIOTMU, MOOWJIbHBIE CHUCTEMBbl U CETH, OOJbIIME JNaHHBIE U
MalIMHHOEe O0Oy4YeHHUe, TMPOMBINIJICHHBI WHTEPHET BEIIEeH, HWCKYCCTBEHHBIN
WHTEJUIEKT, TEXHOJIOTMH OeCIpPOBOJHON CBS3M, POOOTOTEXHHKA, KBAHTOBBHIE
TEXHOJIOTUH, CHUCTEMbI pacClpee€HHOIO peecTpa, TEXHOJIOTHHU BHUPTYyaJbHOW U
JIOTTOJTHEHHOM PEalbHOCTEM.

OcHoBHast T1enb u3ydeHUsi yudeOHoro mpeamera «Hudopmatuka» Ha
yriyOnéHHOM  ypOBHE CpemaHero oOmiero oOpa3oBaHust — 0OecredeHue
JaNbHEHIIero pa3BUTUS WHOOPMAIMOHHBIX KOMIIETEHIIMNA 00ydYaromerocs, ero
TOTOBHOCTH K KU3HU B YCIIOBUSIX Pa3BUBAIOIIETOCS MHPOPMAIMOHHOTO 00IIecTBa
U BO3pacTalolleil KOHKYPEHIMM Ha pBhIHKE TpyJa. B cBsi3M ¢ 3TUM H3ydeHUE
unpopmatuku B 10—11 xiraccax 70mKHO 00€CTICUUTD:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, OCHOBAHHOTO HAa MOHUMAHUU POJH
uHpopMaTrkyd, UHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOI1I€CTBE;

c(hOpMUPOBAHHOCTb OCHOB JIOTHYECKOTO U aJITOPUTMUYECKOT'O MBIIIJICHNUS,

chOpMHPOBAHHOCTh YMEHHMH pa3iandarh (aKThl W OIEHKH, CpPaBHUBATH
OLICHOYHbIE BBIBOAbI, BUJETh UX CBS3b C KPUTEPUSMH OLCHUBAHUSA U CBS3b
KPUTEPUEB C OMPEICTIEHHON CUCTEMOU IIEHHOCTEN, TPOBEPSATh HA IOCTOBEPHOCTH U
00006m1aTh nHpOpMaIHIO;



c(OpMUPOBAHHOCTh  NPEIACTABICHUA O BIUSHAKM  HMH(POPMAIIMOHHBIX
TEXHOJIOTMM Ha JKU3Hb 4YeJOBEKa B OOIIECTBE, IOHMMAaHUE COLHUAIbHOTO,
HDKOHOMHYECKOI0, MOJUTUYECKOTO, KYJIbTYPHOTO, HOPHUAMYECKOrO, IPUPOIHOTO,
HPrOHOMHYECKOT0,  MEOUUMHCKOr0 U (DPU3MOJIOTMUECKOr0  KOHTEKCTOB
UH(OPMAIMOHHBIX TEXHOJIOTHA;

NPUHATHE MPABOBBIX U 3TUYECKUX ACMEKTOB MH()OPMALMOHHBIX TEXHOIOTHA,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBJICUEHHBIX B CO3/AHUE U UCIIOJIB30BAHUE
MH(POPMAILIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE UHPOPMALIIH;

CO3/IaHKM€ YCIIOBUW NJisi Pa3BUTHUS HABBIKOB Y4€OHOM, MPOEKTHOM, HAy4dHO-
UCCJIEIOBATEIbLCKOM U TBOPYECKOM NEATEIbHOCTH, MOTHMBALMHM OOYYarOLIUXCS K
CaMOPa3BUTHIO.

B conepxxanun yuebHoro mpenmera «MHdopmatuka» BBIIEISIOTCS YEThIpe
TEMaTUYECKUX pa3zeiia.

Paznen «Ilu¢gpoBasi rpamMoTHOCTB» IIOCBALIEH BOIpPOCaM YCTPOWCTBA
KOMIIBIOTEPOB W JIPYTHX 3JEMEHTOB IM(PPOBOrO OKPYKEHHMs, BKIHOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIB30BAHUIO CPEJICTB ONEPAIIMOHHOM cucTeMBbl, paboTe B
cetu VIHTepHET UM HCHOJIB30BAHHUIO HWHTEPHET-CEPBUCOB, HH(POPMALMOHHON
0€30MacHOCTH.

Paznen «Teopermueckue OCHOBbI HH(OPMATHKM» BKJIIOYaeT B ceOs
NOHATUIHBIA anmapaT WH()OPMATUKH, BOIPOCH KOJUPOBAHUS HWH(MOpPMAIUH,
U3MEepeHuss MHOOPMAIIMOHHOTO 00BEMa JTaHHBIX, OCHOBBI alreOphl JIOTUKH U
KOMITBIOTEPHOI'O MOJECIIUPOBAHUS.

Pasgen «AaropurmMsl M NPOrpaMMHMPOBAHME» HAIPABICH HA Pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHUS, pa3pa00TKy aJlTOPUTMOB U OLIEHKY MX CJIOKHOCTH,
(dbopMupOBaHHE HABBIKOB peaM3alliy MPOTpaMM Ha S3bIKaX MPOTrPAMMUPOBAHMS
BBICOKOT'O YPOBHS.

Paznen  «MH(popMauMOHHBbIE  TEXHOJOIMH»  TIOCBALIEH  BOIIPOCAM
npUMEHEHUsT MHGOPMALMOHHBIX TEXHOJOTUM, pPEaM30BaHHBIX B MPHUKIATHBIX
IIPOrPaMMHBIX IIPOJYKTaX W MHTEPHET-CEPBHUCAX, B TOM YHUCIE B 3aJa4ax aHaJIM3a
JAHHBIX, HUCMOJb30BAaHUIO 0a3 JAHHBIX U JJIEKTPOHHBIX TaONWIl JJIS PEIICHUs
IIPUKJIAIHBIX 3a/]1a4.

B npuBenénHoMm nanee coaepxanuu yueOHoro npeamera «upopmatikay
KYPCHUBOM  BBIJICJICHBl  JIOTIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOIAT B
00s3aTeNIbHYI0 IPOrpaMMy OOyUYEHHsI, HO MOTYT OBbITh MPEIOKEHBI JJI1 U3yUYECHHUS
OTJEJIbHBIM MOTUBHUPOBAHHBIM U CITIOCOOHBIM 00y4YarOIUMCSI.

YrnyOnéHHslii ypoBeHb U3y4€HUs HWH(OPMATUKH pEKOMEHAyeTCs s
TEXHOJIOTUYECKOTO0  MPOQMiIsl, OPUEHTUPOBAHHOIO HAa  WHXEHEPHYIO U
UH(OPMAIIMOHHYIO C(epbl AESITENbHOCTU. YTIyONEHHBI YpPOBEHb HU3YUYEHUS
uHPOpPMaTUKN OOECTeunBaEeT: MOATOTOBKY OOy4YalOIIUXCs, OPUEHTHPOBAHHBIX Ha



CHEIUANTBHOCTH B 00JaCTH WHOOPMAITMOHHBIX TEXHOJOTUHA W WHKCHEPHBIC
CHEIUANTBHOCTH, YYaCTHE B MPOCKTHONW M HCCIIENOBATEIHCKON JIESITEIIbHOCTH,
CBS3aHHOW C COBPEMEHHBIMHM HAMpABJICHUSMH OTpacid HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, MTOJATOTOBKY K YYaCTHIO B OJIUMITHA/IAX U ClIaye
EnwHOro rocyapcTBEHHOTO 2K3aMeHa 1Mo HH(OpMaTHKE.

[TocnemoBaTenbHOCTh W3YYEHHUS TEM B Tpeneiax OJHOTO roaa oOydeHHs
MOXXET OBITh HM3MEHEHa IO YCMOTPEHHIO YYHUTENS NpH TOJATOTOBKE pabouei
MIPOTrpaMMBbl U ITOYPOYHOTO IJIAHUPOBAHMUS.

OO11ee YnciIo YacoB, PEKOMEHIOBAaHHBIX JIJISl U3y4eHUs UH(OPMATUKU — 272
yaca: B 10 xmacce — 136 yacoB (4 yaca B Heneno), B 11 kimacce — 136 gacoB (4 gaca
B HEJICJIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTDH

TpeGoBanus TEXHUKM O€30MaCHOCTM M TUTHMEHbI Tpu paboTe C
KOMITBIOTEPAMH U JPYTUMU KOMIIOHEHTaMU IIU(POBOTO OKPYKEHUSI.

[IpuHuMnbl paboOThl KOMIOBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTypa
dbon Heitmana. ABTOMaTHYECKOE BBIIIOJHEHHE IIPOTrPaMMBI IIPOIIECCOPOM.
OneparuBHasi, TMOCTOSHHAs M JOJTOBpeMeHHas mnamsaTh. OOMEH JaHHBIMH C
noMonibio mrH. KoHTposiepsl BHEMHUX YCTPOMCTB. [IpsAMoii 1ocTyn K MaMsTy.

OCHOBHBIE ~ TEHACHUMHU  PAa3BUTHSA KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BBIYUCIICHUS. MHoronpoueccopHbIe CUCTEMBI.
CynepkomnbioTepsl. Pacnpenenénnbie BBIUMCIUTEIbHBIE CUCTEMbI U 00paboTKa
OOoNbIIMX JaHHBIX. MOOWIbHBIE LHM(PPOBBIE YCTpPOWCTBA W HUX pPOJb B
KOMMYHUKAIUSX. BcTrpoennbie KOMIIBIOTEPBI. MHUKPOKOHTPOJIIEPBL.
Po6oTr3npoBaHHbIE TPOU3BOICTBA.

[TporpamMmmHoe obOecrieueHre KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Buibl
nporpaMMHOro obecreyeHus: U UX HazHaueHHe. OcoOEHHOCTH MPOrPaMMHOTO
oOecrieyeHus: MOOWIBHBIX ycTpoicTB. [lapamnenbHoe mnporpaMMHUpOBaHUE.
CucremMHoe mnporpamMmmHoe obOecrnedueHue. OnepalnvoOHHbIE CUCTEMBI. Y THIIMTBHI.
HpaiiBeppl  ycTpoiicTB. MHCTammsiuuss W JAEUMHCTALALMUSA  OPOTPAMMHOIO
obecrieyeHusl.

daiinoBeie cUCTEMBI. [IpHHITUIIBI pa3MellleHUs] ¥ HMEHOBaHHS (HaljioB B
nosroBpeMeHHou namatu. [llabnonsl 11 onucanus rpymi (haisos.

[Iporpammuoe obecnieuenue. JIneH3upoBaHue NPOrpaMMHOTO 0OECTICUeHUS
u 1udpoBeix pecypcoB. IlpompuerapHoe u  CBOOOJHOE MPOTPAMMHOE
oOecrnieueHne. Kommepueckoe 1 HEKOMMEPUYECKOE MCIIOJIB30BAaHUE IPOIPAMMHOTO
oOecrieueHusi W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIUBaeMas
3aKOHOAATENBCTBOM Poccuiickoil denepannn 3a HEMPABOMEPHOE HCIIOIb30BaHUE
IPOrpaMMHOro odecredeHus: U HUPPOBBIX PECYPCOB.

[IprHIUIIBI TOCTPOCHUS U anmnapaTHbIE KOMIIOHEHTb KOMIIBIOTEPHBIX CETEH.
Cerebie npotokonsl. Cets MHTEpHET. Anpecanust B cet MuTepuet. [IpoTokosib
creka TCP/IP. Cucrema TOMEHHBIX HMEH.

Paznenenue IP-cetm Ha mojaceTu ¢ momomibio Macok mojcereid. CereBoe
aaMuHuCTprupoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hanuuusi CBA3U € y3JIoM ceTu. OmnpenerneHue MaplipyTa JIBHKEHHS
ITAKETOB.

Bunst  pestensHocth B cetn  HMHrepHer.  CepBucel  MHTepHera.
['eoundopmanmonnsie cuctembl. [ €0I0KalIMOHHBIE CEPBUCHI PEAIbHOIO BPEMEHU



(Hampumep, JIOKanusi MOOWIBHBIX TEIe(POHOB, OMpPEICICHNUE 3arpyKEeHHOCTH
aBTOMarucTpaieil), ”HTEpHET-TOProBIIsL, OpPOHUPOBAHUE OUIETOB U TOCTHHHIL.

['ocynapcTBEHHbIE 3IEKTPOHHBIE CEpBUCHI U yCiayrd. ColualbHbIE CETH —
OpraHu3alus KOJUICKTHBHOTO B3aMMOJEHCTBUS W oOMeHa maHHbIMU. (CeTeBoii
ATUKET: TpaBWja MOBedeHUs B KuOepnpocrpaHcTBe. [Ipobrema moaiMHHOCTH
nonyuyeHHoM nHpopmanuu. OTKpBITEIE 00pa30BaTEbHbBIE PECYPCHI.

TexHOreHHbIE W 3KOHOMHYECKHE YIpO3bl, CBA3aHHBIE C HCIIOJIb30BAHUEM
MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHONOrui. OOmire npobsieMbl 3alUThl
uHpopManmu  u  uHbOpMAIMOHHOW  Oe3omacHocTH. CpejacTBa  3aIUThHI
uHPOpMAIIMU B KOMITBIOTEPAX, KOMIBIOTEPHBIX CETAX W aBTOMATH3UPOBAHHBIX
uHOpMAITMOHHBIX  cucTeMmax. lIpaBoBoe obecreuenne WHGOPMAITMOHHON
0€30I1aCHOCTH.

[IpenoTBpaiieHe  HECAHKIMOHUPOBAHHOIO  JocTyna K JIMYHOH
KOHGUACHIIMATHFHOW MH(POPMAINH, XpaHSIIeHcs Ha MEePCOHATHPHOM KOMITBIOTEpE,
MOOMJIBHBIX yCTpOMCTBax. BpenoHocHOe mporpaMMHOe 00ecreyeHue U CrocoObl
O00opbObl ¢ HUM. AHTHUBUPYCHBIE Mporpammbl. OpraHuzanus JUYHOTO apXuBa
uHpopMmanuu. PezepsHoe konupoBanue. [laponpHas 3amura apxusa.

udpoBanne naHHBIX. CUMMETpUYHBIE U HECHMMETPUYHBIC IHDPHI.
[Mudper npocroir 3amensl. [ludpp Leszaps. [udp Bukenepa. Anroputm
mmdposanus RSA.

Teopernveckune 0CHOBbI MHPOPMATHKH

Wudpopmanus, nanusle U 3HaHud. HopMannoHHbIEe MpoLecchl B MIPUPOIE,
TEXHUKE U OOIIECTBE.

HenpepriBHBIE M AMCKpETHBIE BEIMYMHBI W curHaibl. HeoOxomumocThb
JUCKpEeTU3alu HHQPOpMAIMK, MpPEeJHA3HAUCHHON [UIS XpaHEeHWs, Mepedaud U
00paboTKH B U(PPOBHIX CHCTEMaX.

JlBouuHoe  KoAMpoBaHHE. PaBHOMEpHbIE UM  HEpPaBHOMEpHBIE  KOJIbI.
JlexoaupoBaHue COOOIEHM, 3aMTMCAHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJOB.
Yenosue @Pano. IlocTpoeHne OIHO3HAYHO AEKOAMPYEMBIX KOJOB C IMOMOIIBIO
nepesa. Eqununbl n3mepenus koiaundecta nHpopMannu. AndaBUTHBIN TOIXO K
OLIEHKE KOJIMYeCTBa MH(POpMAIUH.

Cuctembl cumcneHusi. Pa3BépHyTas 3ammch LEIBIX W JIPOOHBIX YHCEN B
NO3ULMOHHON cucTteMe cuMcieHusa. CBOWCTBa MO3UIMOHHOM 3amucu 4ucia:
KOJIMYECTBO LU(P B 3aIUCH, NPU3HAK JACIUMOCTU YUCIa HA OCHOBAaHUE CHUCTEMBI
CUHCJICHMSI. AITOPUTM TMEPEBO/Ia LEIO0Tr0 Yucia U3 P-uuHOM cucTeMbl CUMCIeHUS B
JECSITUUHYI0. AJTOPUTM IEpeBo/a KOHEYHOM P-w4HON Opobu B NECATUUHYIO.
AJTopuTM TIEpeBOJA IIENIOTO YHCIa W3 JACCITUYHOW CHUCTEMBI CUMCIeHUs B P-
nunyto. IlepeBon KOHEYHOW JecsATHUHOM aApodbu B P-wunyro. [IBowuHas,
BOCbMEpUYHAs W MIECTHAALIATEPUYHAs CHUCTEMbI CUMCIICHUS, CBA3b MEXAY HHUMHU.



ApudmMernueckre orepanydyd B TMO3UIIMOHHBIX CHUCTEMaX CUHUCIEHUS. TpoudHas
YPaBHOBEILICHHAs! CUCTEMA CUHUCIICHUS. JIBOMUHO-/IECATUYHAS CUCTEMA CUUCIICHMUSI.

KonupoBanne TtekctoB. KommpoBka ASCIl. OpgHobGaiiTHBIE KOJIUPOBKH.
Crangapr UNICODE. Koauposka UTF-8. Omnpenenenue uHPOPMAMOHHOTO
00bEMa TEKCTOBBIX COOOIIEHUM.

KomupoBanme  m3o0paxkenuii. Ouenka uHOpMAaLMOHHOTO  00BEMA
rpaUUecKuX TaHHBIX MMPH 33JIaHHBIX pa3penieHuu U TTyOnHe KOIMPOBaHUS I[BETA.
[IBetoBbie Monenu. BekTopHoe komupoBanue. dopmarbl rpapuyeckux Qailios.
Tpéxmepnas rpaduxa. OpakranbHas rpapuka.

KonupoBanue 3Byka. Onenka nHGOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
MIPU 33JIaHHBIX YaCTOTE AUCKPETU3ALUU U PA3PSIIHOCTH KOJAUPOBAHUSI.

Anrebpa noruku. [loHsTHe BBICKa3bIBaHMS. BbickaspiBaTenbHbIE (HOPMBI
(npemukatsl). KBaHTOpPBI CyI11€CTBOBAHMS M BCEOOITHOCTH.

Jlornueckue omepanuu. TaOauIlbl UCTUHHOCTU. JlOorMyeckue BBIPAKCHHUS.
Jlormueckue TtoxnaecTBa. JloKa3aTelbCTBO JIOTUYECKUX TOXKAECTB C MOMOIIBIO
TaOJIUIl UCTUHHOCTH. JIorrdeckue oneparuuy 1 ornepanuy HajJl MHOKECTBaMH.

3aKoHBI anreOpbl JOTUKU. ODKBUBAJICHTHBIC MPEOOpa3OBaHUS JOTHYECKUX
BbIpa)XCHUU. JlIornyeckue ypaBHEHUs U CUCTEMbI YPABHEHUN.

Jlornueckue ¢GyHKIUU. 3aBUCUMOCTH KOJIMYECTBA BO3MOXHBIX JIOTHYECKHUX
GyHKIUN OT KOJIMYECTBA apryMeHTOB. [1oiHbIe CUCTEMBI JIOTHYECKUX (DYHKIIUM.

Kanonnueckue  gopmbl  jmormueckux  BolpakeHuil.  CoBepIieHHbBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajibHbie (OPMBI, QJITOPUTMBI HX
MOCTPOCHMUS IO TabJINIE UICTUHHOCTH.

Jlormueckue »3yeMEHTBI B COCTaBe KommbroTepa. Tpurrep. Cymmarop.
MHoropa3psanbeii cymmarop. IloctpoeHne cxem Ha JIOTUYECKHX 3JIEMEHTax I10
3aIaHHOMY JIOTUYECKOMY BBIP@KEHUIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS 10
JIOTUYECKOU CXEME.

[IpencraBieHre 1EAbIX YKMCENT B MaMsATH KoMibioTepa. OTrpaHUYEHHOCTH
JMana3oHa 4YHCel MNpU OrpaHWYEHUU KoJMuecTBa pa3psgaoB. llepenonHeHue
pa3psaHON CeTKH. be33HakoBbie M 3HAKOBBIE JaHHBIC. 3HAKOBBIM OUT. [[BOMYHBIM
JIOTIOJIHUTENIbHBIN KOJ OTPULIATEIIbHBIX YUCEN.

[ToGuToBbIE jorvueckue omnepanuu. Jlorudyeckuit, apupMeTUUECKUNA U
nukndeckuit  casuru.  [lludpoBanme ¢ mnomomplo TOOWTOBOM — omepaiuu
«uckmoyaroniee MIIN».

[IpencraBieHre BELIECTBEHHBIX YMCENI B MaMSITH KOMIbIOTEpA. 3Haualas
JacTh M MOPSAJOK uMcliia. Jlmanma3oH 3HAYEHWI BEIICCTBEHHBIX uucell. [1pobiaeMbl
XpaHEHUsI BEIIECTBEHHBIX YHCEJ, CBS3aHHBIE C OTPAHUUYCHHEM KOJIMYECTBA
pa3psnoB. BrllonHeHHe omepaluii ¢ BEIIECTBEHHBIMU YHCJIaMHU, HAKOIUJICHUE
OIIUOOK MPU BBIUYUCICHUSIX.



AJITOPUTMBI U MPOrPaAMMHPOBaHUE

Onpenenenne BO3MOXKHBIX PE3yJIbTATOB Pa0OTHl MPOCTEHIINX AJITOPUTMOB
YOPABJICHUS] HCIIOTHUTEISIMU M BBIYMCIUTEIBHBIX alroputmoB. OrpejaeneHue
WCXOJIHBIX JAHHBIX, PU KOTOPBIX AJITOPUTM MOKET J1aTh TpeOyeMbIi pe3yibTarT.

Otamnbl penieHus 3ajad Ha KoMIibloTepe. MHCTpyMeHTanabHbIE CpeAcTBa:
TPAHCIATOP, OTIAAYUK, TpoPmmpoBIMK. KoMIunsius W WHTEpIpeTanus
nporpamm. BupTyanbHbie MallivHbIL.

WUurterpupoBanHas cpena pa3paboTku. Meroabl OTIAIKA MPOrpamM.
Hcnonb3oBanue TpaccupoBouHbIX Tabmuu. Otnagounbii BbIBOA. [lomarosoe
BBIITOJTHEHME ITpOrpaMMbl. Toukn octaHoBa. [IpocMoTp 3HaYeHUI IEPEMEHHBIX.

SA3pik  mporpammupoBanms (Python, Java, C++, C#). Tumbl JgaHHBIX:
LEJIOYHCIICHHbIE, BELIECTBEHHbIE, CHUMBOJIbHBIC, JIOTHYECKHE. BeTBieHusl.
Cnoxnble ycnoBus. Ilukner ¢ ycrnoBuem. Ilukiasl 1Mo mepeMeHHOM.
B3auMo3aMeHsieMOCTh  pa3IMYHBIX  BUAOB  [UKIOB. MHBapuaHT  UHUKIA.
CocTaBieHue HUKIAa C HUCHOJIb30BAHUEM 3apaHee OMNpEeIEHHOr0 WHBAapUaHTA
KA.

JlokyMeHTHpOBaHUE IPOrPaMM. Ucnonb3oBanue KOMMEHTapHUEB.
[ToaroroBka onucaHusi IpOrpaMMbl U HHCTPYKIIMH JJIs TOJIB30BaTENS.

AnroputMbl 00pabOTKM HATYpalbHBIX YHCEII, 3alMCAHHBIX B MO3UIIMOHHBIX
CUCTEMAaxX CYHMCIECHMs: pa3OMEeHHe 3aluch 4Yucia Ha OTHAEIbHble LHUDpBI,
HAaXOXJEHUE CYMMBI W TIpouM3BeleHUs IU(dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMAJIBHOW ) LI PHI.

HaxoxneHnue Bcex MpOCTBIX YHCENl B 33JlaHHOM JuanasoHe. [IpeacraBnenue
YHUCIa B BUJIE€ HA0Opa MPOCTHIX COMHOKUTENEH. AJITOPUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

OO0paboTka JaHHBIX, XpaHAmuXxcs B (aiinax. TekcToBbie U JBOUYHBIC (DAMITHI.
daitnoBbie TiepemMeHHBIE ((aitnoBbie ykaszartenu). Urenue u3 (aitna. 3anuch B
daii.

Pa3buenue 3anaun Ha noazagauu. [logmporpammel (ipoueaypsl U GyHKIUN).
Pexypcusi. PekypcuBHble 00beKTHl ((pakTanbl). PexkypcuBHbIE NpOUEAYpHl U
dbynkuuu. Mcrionb3oBanue cTeka sl OpraHu3aliii PeKypCUBHBIX BHI30BOB.

Hcnonb3oBanue cTaHIapTHOW OMOIMOTEKH fA3bIKA MPOTrpaMMHUPOBAHUS.
[Toaknrouenne  OMOJMOTEK  MOANPOrpaMM  CTOPOHHUX  MPOU3BOAMUTEINICH.
Moy bHbBINM NPUHIUI TOCTPOCHUS IPOTPaMM.

Yucnennele MeTonpl. TouHoe U TpHOMMKEHHOE pEUICHUS 3a/1auu.
UuclieHHbIE METOJIbI PElICHUs] YPaBHEHHI: METO] iepedopa, METO 1 MOJIOBUHHOTO
nenenusi. [IpuOnmkEHHOE BBIYMCICHUE JJIMH KPUBBIX. BbIUuclieHHe IUiomaen
buryp c TOMOIIBIO YHUCICHHBIX METOJ0B (METOJ MPSMOYTOJbHUKOB, METO/



Tpaneuuit). Ilonck makcumyma (MUHUMYMa) GYHKIUH OJHOM TMEepEeMEHHOU
METOJOM IOJIOBUHHOTO JEIECHUSI.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  (QYHKIIMM — S3bIKA
MpOrpaMMHUPOBaHUS JIJIE 00paOOTKHU CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paObOTKH
CUMBOJIBHBIX CTPOK: TMOJCYET KOJMYECTBA TOSIBICHUM CHMBOJIAa B CTpPOKE,
pa3bueHne CTPOKM Ha CJIOBa IO NPOOETbHBIM CHMBOJIAM, MOWUCK MOJCTPOKU
BHYTPHM JAHHOM CTPOKH, 3aMEHA HAWUJICHHOW IIOJICTPOKH Ha JPYIyI CTPOKY.
['enepanis Bcex CJIOB B HEKOTOPOM anipaBUTE, YAOBIETBOPSIOIIMX 3aJaHHBIM
orpannuenusiM. [Ipeobpa3oBaHue uyrcia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl ¥ TOCIENIOBATENIBHOCTH uucell. Brruncienne o0000MEHHBIX
XapaKTePUCTHK 3JIEMEHTOB MACCUBA WJIM YUCJIOBOM MOCIEA0BATEIbHOCTH (CYMMBI,
MIPOU3BEICHUS, CpeaHEro apupMeTHYECKOro, MUHUMAILHOTO M MaKCHMAaJbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIUX 33aJaHHOMY YCIOBHIO).
JIMHEWHBIN MOUCK 3aJaHHOTO 3HAYEHUS B MACCUBE.

CopTupoBKa 0OJJHOMEPHOT0 MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOT
my3bIpbKa, METOJl BbIOOpa, COpPTHpOBKa BcTaBKamu). COpPTUPOBKA CIUSHHUEM.
beictpast coptupoBka wmaccuBa (anroputMm QuickSort). JIBowwHBI TOWCK B
OTCOPTHUPOBAHHOM MAacCCHUBE.

JIBymepHble MaccuBbl (MaTpullpl). AJTOPUTMBI 0O0paOOTKH JBYMEPHBIX
MacCHBOB: 3all0OJIHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA IO 3a/IaHHBIM MPaBUJIaM,
MOUCK 3JIEMEHTa B JBYMEPHOM MAacCHBE, BHIYUCIECHUE MaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MAacCHBa, IEPECTAHOBKAa CTPOK M CTOJOIOB
JIBYMEPHOT'O MacCHBa.

NupopmanmoHHbIe TEXHOJIOTUH

TexcroBerii mpomeccop. PemaktupoBanume u Qopmaruposanue. IIpoBepka
opdorpadum u rpammaruku. CpencTBa TIOMCKAa W aBTO3aMEHBI B TEKCTOBOM
npoueccope. Mcnons3oBanue  crwieid.  CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHocku, orjaBieHue. KomiekTuBHas paboTa ¢ JIOKYMEHTaMHU.
NHCTpyMEHTHI pelieH3upOBaHUsI B TEKCTOBBIX Mpoiieccopax. OOMayHble CEPBUCHI.
HenoBast mepernmcka. Pedepar. [lpaBunma nuTHpOBaHUS HUCTOYHUKOB U
oopmienuss Ombnmuorpadguueckux cchuiok. OdopmieHHe CIUcKa JUTEPaTypHhI.
3HAKOMCTBO C KOMITBIOTEpPHOM BEPCTKOM TekcTa. TeXHUYECKUEe CpeicTBa BBOJA
Tekcta. Cnenuaau3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTHYECKHUX
TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIEC 3aJa4d aHajdu3a JAHHBIX: MPOTHO3UPOBAHME,
Kinaccudukaius, KiacTepuszaius, aHanu3 OTkIoHeHuil. [lociemoBarenbHOCTh
pelieHus 3aja4 aHaiu3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OUYMCTKA M OIICHKA
KauecTBa JaHHBIX, BHIOOP W/WIM MOCTPOEHUE MOJIENH, NMPeoOpa3oBaHUE JAaHHBIX,
BU3yalM3allksl JTaHHBIX, UHTEPIpEeTalus pe3ylbratoB. [Iporpammubie cpeactsa u



MHTEPHET-CEPBUCHI JIJIsi 00paOOTKU U MPEACTaBICHUS NaHHBIX. bosblie TaHHbIE.
MammunHoe 00yuenue. HTemekTyansHblil aHAIU3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO JIEKTPOHHBIX TaOdMIl. Bbluncienue cymmsl,
CpelHEro apu(pmMeTH4ecKoro, HauOobIIEro (HAMMEHBIIETr0) 3HAYCHHsI JUana3oHa.
Boeruncnenue koddduieHta Koppessiiuu ABYyX psaaoB gaHHbIX. [loctpoenue
CTONOYATHIX, JMHEHYATBIX W KPYroBbIX sguarpamm. I[locTpoenme rpaduxos
dbynkuuii. [Togbop nuHUM TpeHIa, pelIeHnEe 3a/1a4 TPOTHO3UPOBAHUSL.

UuciieHHOE pellleHHe YpaBHEHUWH C TIOMOIIBI0 MOoja0opa mapameTpa.
Ontumuzanys Kak NOMCK HAWJIyUIIEro pelieHus B 3aJaHHbIX yCIoBUsIX. LleneBas
byHkIus, orpaHudeHus. JlokaibHbie W TJI00ANBHBIA MHUHUMYMBI II€JI€BOM
dbynkuuu. Pemenue 3ama4 onTUMHA3ZAIMN C TIOMOIIIBIO 3JICKTPOHHBIX TaOJHII.

11 KVIACC

TeopeTnueckue 0CHOBBI HH(POPMATHKH

Teopernyeckue MOAXOAbl K OLEHKE KoOJMYecTBa HUHGOpMAaIU. 3aKOH
annutuBHOCTH MH(popMmanuu. @opmyna Xapriau. MHpopManus U BEpOSTHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTusi naHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. Anroputmbl cCXaTvsl JTaHHBIX C TOTEpSAMH. Y MEHbIIICHUE
rIIyOuHBI KOgupoBaHus 11BeTa. OCHOBHBIE Ujien anroputmos cxkarus JPEG, MP3.

CkopocTh mepeAauyd JaHHBIX. 3aBUCUMOCTh BPEMEHHM IMepeAadyd oT
UHPOPMAITMOHHOTO 00BbEMA JaHHBIX M XapaKTEPUCTUK KaHana cBs3u. [lpuumHbl
BO3HMKHOBEHHUSI OMIMOOK TMpu T1epefgadye JAaHHbiX. Kojabpl, MO3BOSIONINE
OoOHapy’>KUBaThb M UCHPABIATh OIIMOKH, BO3HUKAIOUIME NpPHU Neperaye daHHBIX.
Paccrosinue Xsmmunra. KoaupoBanue ¢ noBropenneM 6utoB. Koabl Xammunra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumozeucTBue. CHCTEMHBIN
s dexT. Ynpapnenue kak nHGOPMAIMOHHBIN Tipotiecc. OOpaTHast CBS3b.

Mopnenun n MoaenupoBanue. Llens MoaennpoBanus. COOTBETCTBHE MOJIEIH
MOJIETUPYEMOMY OOBEKTY WJIM MpoIleccy, 1eu MoaenupoBaHus. dopmanu3aius
NPUKJIAJAHBIX 3a7a4.

[IpencraBiieHne pe3yapTaTOB MOJEIMPOBAaHUS B BHUAE, YIAOOHOM JUIs
BOCTIpUATHS YesIOBEKOM. I'paduueckoe npeacTaBieHNe JaHHbIX (CXeMBbl, TaOIHIIbL,
rpaduKkm).

['padbl. OcHoBHBIE noHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpHIL] CMEXHOCTH, BECOBBIX MaTpHULl, CIHCKOB CMEXKHOCTH. Pemenue
ANTOPUTMHYECKUX 3a7lad, CBSA3aHHBIX C aHaiu3oM TpadoB (TMOCTpOECHHE
ONTUMAJILHOTO MYTH MEXJIy BepIIMHaAMU Trpada, OmpeaeieHne KOoIU4ecTBa
pa3NMYHBIX MyTeHd MEXIy BEPIIMHAMH OPUEHTUPOBAHHOTO AlUKINYECKOTO

rpada).



JlepeBns. bunapnoe nepeBo. JlepeBbs momcka. CrocoObl o0xoma mepena.
[IpencraBnenne apupMeTUUECKUX BBIPAKEHUN B BUJIE JepeBa. JIMCKpETHBIE UTPHI
JIByX UTPOKOB € mojHoM nnpopmanuei. [loctpoenue aepesa nepedbopa BapuaHTOB,
OMHUCAHUE CTPATETUU UrPhl B TAOIUUHON (hopMe. BrIUTphINIHbIE U MPOUTPHILITHEIE
MO3ULIUN. BBIMTpBIIIHEIE CTpaTEeruu.

CpencrBa MCKYCCTBEHHOIO0 MHTEUIEKTa. CepBHCHl MAIIMHHOIO IEPEBOJA U
pacrio3HaBaHusl yCTHOU peun. KorHuTHUBHBIE cepBUCHL. MaeHTH(UKAIMSI U TTOUCK
U300paKEHUI, pacro3HaBaHKE T, Camoo0byuaromuecs CHUCTEMBL.
M cKyCCTBEHHBIM HMHTEUIEKT B KOMIIBIOTEPHBIX HUrpax. lcronp3oBaHue MeToI0B
UCKYCCTBEHHOI'0 MHTEJUIEKTa B OOydarommx cuctemax. lMcnosb3oBaHue METOOB
HCKYCCTBEHHOT'O MHTEIJIEKTa B poOoToTexHuke. MHTepHeT Bemei. [lepcrexkTuBbl
Pa3BUTHUS KOMITBIOTEPHBIX HHTEJUIEKTYAJIbHBIX CUCTEM. HelpOHHbBIE CETH.

AJITOPUTMBI H IPOTPAMMHMPOBAHHE

Q®opmanusauuss  noHATHS — anroputma.  Mammnaa — TeropuHra — kak
YHUBeEpcaJIbHas MOAeNb BerancieHuil. Teznc Uépua—Trropunra.

OrneHka CII0KHOCTH BBIUMCICHUN. BpeMs paGoTel 1 00BEM HCIONIB3yeMOM
naMsTH, UX 3aBUCHUMOCTb OT pa3Mepa MCXOIHbIX JaHHbIX. OueHka
ACUMIITOTUYECKON  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  MOJMHOMHUAIBHOMN
cinoxHocTh. IlepebopHbie anroputmbl. [Ipumepsl pazIUYHBIX —AJITOPUTMOB
penIeHus OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3JIMYHYIO CIIOKHOCTb.

[louck mpoOCTBIX 4YMCENl B 3aJaHHOM JUAIla30HE C IMOMOINBIO AJIrOpPUTMA
«pemieTo DparocheHay.

MHuoropa3zpsaHbie Ueble YUCia, 3a1a4d JUIMHHONW apu(METUKH.

CnoBapu  (accollMaTUBHBIE MAaCCHUBBI, OTOOpa)keHHs). X3UI-TaOIUIbI.
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBApPS IS 33JaHHOTO TEKCTa.

Crexu. AHanmu3 NPaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. Brruncienue
apuPMETHIECKOTO BBIPAXKEHHUS, 3aMMMCAHHOTO B MOCT(PUKCHOM opMme.

Ouepenu. Mcnonb3oBanue ouepeau AJisi BDEMEHHOTO XPAHEHHUSI TAHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIBHOIO OCTOBHOIO J€peBa
B3BEIIEHHOTO CBSI3HOTO HEOpPHEHTHpOBaHHOTO Trpada. KomnyecTBO pa3inuuHbIX
nyTel MeXay BEpIIMHAMU OPUEHTHUPOBAHHOTO AlMKIMYECKOro rpada. AJropuTm
JIeUKCTpHL.

HepeBbs. Peannzanus nepeBa ¢ NOMOILIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(bunapubie) aepeBbs. IlocTpoeHue nepeBa st 3aJaHHOTO apU(PMETHUYECKOTO
BBIpAKEHHUs. PeKypcuBHbBIE aliropuTMbl 00x01a jaepeBa. Mcronb3oBaHue CTEKa U
ouepeau Jjisi 00Xo/1a AepeBa.

JuHamuueckoe NpOrpaMMHUpPOBAHME KakK METOJ PpEIICHUS 3a1ad  C
COXPAaHEHHEM NPOMEKYTOUHBIX PE3YIbTATOB. 3aJa4d, PEIMIAEMBIE C IMOMOULIBIO



JUHAMUYECKOr0 TMPOrPAaMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (PYHKIHH,
MOACYET KOJIMYECTBA BAPUAHTOB, 33JJa4l ONTUMHU3AIUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpoBaHUU. OOBEKTHI U
kjaccel. CBOMCTBA M MeTO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPHMEHTHPOBAHHOTO IMOJXO0JA.
Wukancynsnuys, HacJae0BaHNe, TOTUMOPHU3M.

Cpensl ObicTpod pa3paboTku mporpamm. lIpoekTupoBanue wuHTEpderica
nosib3oBarens. VICmoiib30BaHWE TOTOBBIX — YIPABISEMBIX  3JEMEHTOB IS
MOCTpOCHUS uHTEep(deiica.

O630p  s3bIKOB  mporpammupoBanusi.  [loHsitue o  mapaaurmax
MpOrpaMMHUPOBAHUS.

HNudopmManuoHHbIE TEXHOJIOTHH

OTtanbel  KOMIIBIOTEPHO-MAaT€MaTHYECKOr0  MOJEIHPOBAHUSA:  TOCTAaHOBKA
3ajaud, pa3paboTKa  MOJEIH, TECTUPOBAHME  MOJIEIH, KOMIIBIOTEPHBIN
HKCIIEPUMEHT, aHAIU3 PE3YyJIbTaTOB MOJIEINPOBAHUS.

Juckpetuzanusi OpU MaTEMATHYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
npoieccoB. MogenupoBanue JBWKEHHsS. MoJeaupoBaHue OHOJOTUYECKUX
cucteM. MareMaruyeckue  MOJEIM B  HKOHOMHUKE.  BblunciuTenbHbIE
HKCIIEPUMEHTHI C MOJIEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpPUMEHTAa. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka YHCIOBBIX TAPAMETPOB MOJCIUPYEMBIX OOBEKTOB U  MPOIECCOB.
BoccraHoBieHne 3aBUCUMOCTEN MO Pe3yJIbTaTaM 3KCIIEPUMEHTA.

Beposatnoctaeie  Mozenu.  Mertoasl Monte-Kapino.  MiMurtanmnonHoe
MozenupoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHHS.

Tabmuunsie (pensioHHBIE) Oa3bl MaHHBIX. Tabmuiia — mpeacTaBICHUE
cBefeHuii 00 ogHOTMHHBIX oOBekTax. Ilose, 3ammcek. Kirou tabmumel. PadoTa ¢
roToBoi 0a3oif MaHHBIX. 3amojiHeHWE Oa3bl JaHHBIX. [loWCK, cOpTHpOBKa U
bunbTpanus JaHHBIX. 3apPOChl Ha BBIOOPKY AaHHBIX. 3allpOChl C MapaMeTpamHu.
Brruuciisiemsie 1o B 3amrpocax.

Mmuorotabmuunbie  0a3pl JaHHBIX. THIBI CBSA3€H MEXIy TaOJIUIlaMHU.
Bremauit kimrod. I{emocTHOCTS 6a3bl TaHHBIX. 3aIPOChl K MHOTOTAOJIMYHBIM 0a3aM
JTAHHBIX.

NutepreT-ipuiioxkenus. [lonaTre o cepBepHON U KIIMEHTCKOM 4acTsAX CaWTa.
TexHoJ0rusl «KJIUEHT — CepBep», €€ TOCTOMHCTBA M HeNoCTaTKU. OCHOBBI S3bIKa
HTML wu xackamubix tabmur ctwieid (CSS). Crnenapun Ha s3bike JavaScript.
dopMmbl Ha BEO-CTpaHUIIE.

Pa3merienne BeO-caliToB. Yciayra XocTuHra. 3arpys3ka ¢aiijioB Ha CauT.

BBon n300pakeHUi C MCIOJIB30BAaHUEM PA3JIMYHBIX HU(POBBIX YCTPOWCTB
(madpoBeIX (hoToanmmapaToB M MHKPOCKOIIOB, BHUICOKAMEp, CKAHEPOB M JIPYTHUX



ycTpoiictB). ['padmueckuii pemaktop. Pazpemenne. Kanpuposanue. cnpaBnenue
nepcnektuBbl.  ['mcrorpamma. Koppekuusi  ypoBHEW, KOppeKuus  IBETa.
OOGecrBeunBaHUE IIBETHBIX H300pakeHuit. Perymb. PabGota ¢ obnactsamu.
OUIBTPHL.

MHuorocnolinble n3o0Opaxenus. TexcroBble ciou. Macka cnos. Kanausbl.
CoxpaneHue BblAeeHHONW oOnactu. IloaroroBka wimrocTpauuil A BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekropnast rpaduka. I[lpumutuBbl. M3MeHeHHe mopsiKa 3JIEMEHTOB.
BeipaBHuBaHue, pacrnpenenenue. ['pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pUCYHKOB. Vcnionb30BaHue KOHTYpPOB. BekTopu3aius pacTpoBbIX H300paKeHUH.

[IpyHIMOBI  TIOCTPOEHUSA M PENAKTUPOBAHUS TPEXMEPHBIX MOJEIEH.
Cerounble Mogenu. Marepuansl. MoJaenupoBaHHE HWCTOYHHUKOB OCBELICHUS.
Kamepsl. ApautuBsble TexHonoruu (3D-npunrepst). IloHatue o BupTyaiabHOU
PEaIbHOCTH U JONIOJIHEHHOM PEAIBHOCTH.



[INTAHUPYEMBIE PE3VIJIbTATbI OCBOEHUWA IIPOIPAMMBI 110
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O
OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yibTaThl  OTPAXAlOT TOTOBHOCTh M  CIIOCOOHOCTh
oOy4Jaromuxcsd pyKOBOACTBOBAThCA C(HPOPMUPOBAHHOW BHYTPEHHEU IO3HMIIMEH
JUYHOCTH, CHCTEMOW ULEHHOCTHBIX OpUEHTAlWMd, TIO3UTHUBHBIX BHYTPEHHHUX
yOeXAeHUH, COOTBETCTBYIOIIMX TPAAULMOHHBIM LEHHOCTAM POCCHUHCKOIO
oOlIEeCTBa, pACUIMPEHHE KU3HEHHOI'O OIbITAa U OMbITA JESITEIIbHOCTU B IpoIiecce
peanM3anuy  CpeACTBAaMU  ydyeOHOTO TMpeJAMETa OCHOBHBIX  HANpaBlIEHUN
BOCIIUTATEIIBHOW IESTENBHOCTH.

B pesynpraTe wu3yueHUss HHPOPMATHKUM HAa YpPOBHE CpPEIHEro OOILEero
oOpas3oBaHus y oOyuaromierocst OynyT copMHpoBaHbl CIEAYIOIINE JTUYHOCTHBIE
pPE3YIBTATHI:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

OCO3HAHUE CBOMX KOHCTUTYIMOHHBIX MpaB M 00s3aHHOCTEH, YBa)KEHUE
3aKOHa M TPaBONOpSAJKA,  COOJIOJEHHME  OCHOBONOJATalIIUX  HOPM
MH(POPMAILIMOHHOT'O TIpaBa U NHPOPMALTMOHHON 0€30I1aCHOCTH;

TOTOBHOCTh IPOTUBOCTOSATH HUIECOJIOTUM JKCTPEMHU3MA, HAMOHAIU3Ma,
KCeHO(OOUM, MAMCKPUMUHALMU 1O COLMAIBbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HAllMOHAJIBHBIM ITPU3HAKaM B BUPTYAJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHUYECKOT0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K UICTOPUYECKOMY HACJIEAUI0, TOCTHKEHUSIM Poccnn
B HayKe, UCKYCCTBE, TEXHOJOTUAX, TOHUMaHUe 3HaUeHUsI THHOPMATUKU KaK HAYKU
B KU3HHU COBPEMEHHOT0 OOLIECTBA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CUTYallMI0O M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIE B
cetu HTepHeT;

4) 3¢TETH4eCKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOUIEHHWE K MHUpPY, BKJIKOYas OCTETUKY HAy4YHOIO U
TEXHUYECKOTO TBOPYECTBA;

CIIOCOOHOCTh BOCHPUHHUMATh pa3JIMYHbIE BHUABl HMCKYCCTBa, B TOM YHUCIE
OCHOBAaHHOTO Ha UCTOJIb30BaHUU HHPOPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3u4YeCKOro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh  3J0pOBOTO M Oe3omacHoro  obpaza  KU3HH,
OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY 3JI0POBBIO, B TOM 4YHCIE 34 CYET



cobmonenrs TpeOoBaHUI 06€30MacHON IKCIUTyaTallud CPEeACTB MH(DOPMALIMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHMBHOW JAEATEIBHOCTM TEXHOJOIMYECKOW Y COLUAIBHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CaMOCTOSATEIIHHO
BBITIOJTHSITh TaKy0 J€ATEIbHOCTD;

uHTEpec K cdepaMm MTpoPecCHOHATBEHON ACSITEIBHOCTH, CBS3aHHBIM C
UH(OPMATUKON, MPOTpaMMUPOBAHUEM U HH(POPMALUOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JIOCTIDKCHMSX HAyKd HH(POPMATUKU M HAYYHO-TEXHHYECKOTO
nporpecca, yMEHUE COBepLIaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccun u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O U CaMOOOpPA30BaHHWIO Ha
MPOTSKEHUU BCEH )KU3HH;

7) 3K0JIOrH4eCKOro BOCIMTAHMS:

OCO3HAHUE T00ANBHOrO0 XapaKTepa SKOJIOTMYECKUX MpoOJieM M MyTell ux
pemeHus, B TOM 4YHCIe C YyY€TOM BO3MOXKHOCTEH HH(OpMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTU;

8) HeHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH, JOCTIXKCHUSIM Hay4YyHO-TEXHUYECKOIro IMporpecca U
OOIIIECTBEHHOM MPAKTUKH, 332 CUET MOHUMAHUS POJIH MHGOPMAIIMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U HWH(GOPMAIIMOHHBIX TEXHOJOTUM B YCIOBHUSIX
uudpoBoil TpaHchopMaITi MHOTUX cdep KU3HU COBPEMEHHOI0 00I1IeCTBa;

OCO3HAHUE IIEHHOCTH HAYYHOW JAESTEIbHOCTH, TOTOBHOCTHb OCYIIECTBISTH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AEATEIbHOCTh HHIUBUIYAIBHO U B TPYIIIIE.

B npouiecce qOoCTHXKEHUS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHSI MPOrPAMMEBI
no uHPOpPMATUKE Yy OOYYAIOIIUXCS COBEPIIEHCTBYETCS AMOIIMOHAIBHBIN
WHTEJUIEKT, MpeIoiararonuii copMupoBaHHOCTh:

CaMOPETYJIUPOBAHUS, BKJIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ IIOBEJIECHHE, CIOCOOHOCTh AaJanTUPOBATHCS K
HMOIMOHAIEHBIM U3MEHEHUSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIHOYAIONICH CTPEMIICHUE K JOCTIKECHUIO 1IEJIU U
yCIexy, ONTHUMHU3M, WHUIIMATUBHOCTb, YMEHHUE IEWCTBOBATh, MCXOJS M3 CBOMX
BO3MOXKHOCTEH;

AMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBaTh €ro MPU OCYIIECTBICHUM KOMMYHHUKAIUM, CIIOCOOHOCTH K
COUYBCTBHIO U COTEPEIKUBAHUIO;

COIMAIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIOJIbMHU, 3a00TUTHCS, TIPOSBIATH HUHTEPEC U pa3pemiaTh KOHMOIUKTHI.



METAIIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe w3ydeHmss WHPOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIEro
oOpa3zoBaHus y oOydarmerocss OyayT c)OpMUPOBaHBI METApPEIMETHBIC
pe3yNbTaThl, OTPAKCHHBIE B YHUBEPCAIBHBIX yUEOHBIX JEUCTBHUSIX, a UMEHHO —
MO3HABATENbHBIE  YHHUBEPCAJIbHbIE Yy4eOHBIE JIEWCTBUS, KOMMYHHKATHBHBIC
yYHUBEpCaJbHbIC yYEeOHBIC NEHCTBUS, PETYJIATUBHBIC YHHBEpPCAIbHBIC yYEeOHBIC
JEHCTBUS, COBMECTHAS JEATEIHLHOCTD.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITETLHO  (OpMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBIMBATh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHUA JJIsi CpaBHEHHS,
KJaccuuKauy U 0000IICHHS;

OMpENEeNATh ILEJIU JeITeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHKCHMUSI,

BBISIBJISITh 3aKOHOMEPHOCTH U IIPOTHBOPEUHS B pACCMATPUBAECMBIX SIBJICHUSX;

pa3pabarpiBaTh IUIaH PEIICHHUS MPOOJIEMBbI ¢ YU4ETOM aHAIM3a HUMCEIOITUXCS
MaTepUalIbHBIX U HEMAaTePUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICSITEIHHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
1EeJIsIM, OLIEHUBATh PUCKU MOCIIEICTBUIN AEATEIbHOCTH;

KOOPJAWMHUPOBAaTh H  BBHIOJHATH pabOTy B YCIOBHAX  peajbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHUE AeiCTBUS:

BJIJICTh HABBIKAMU YYEOHO-HCCIIEIOBATENIHCKON U TPOCKTHOM JIESITEIbHOCTH,
HaBbIKAMU  pa3pelieHus: MOpoOJeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITeJTLHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aJ1a4, TIPHUMEHESHUIO
Pa3JIMYHBIX METOJOB MO3HAHMS;

OCYILECTBJISITh Pa3IMYHbIE BHJBl JIEATCIIBHOCTH TIO TOJYYEHHUIO HOBOTO
3HAHUS, €r0 HMHTEPIPETAIMH, MPEOOPa30BAHUI0O W NMPHUMECHEHHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyalMsiX, B TOM YHCJIE€ TPH CO3JaHUU YYEOHBIX W COIMATBHBIX
MIPOCKTOB;

dbopMupoOBaTh Hay4YHBIN TUI MBIIIUICHUS, BIAJE€Th HAYYHONU TEPMHUHOJIOTHECH,
KJTIOUCBBIMU MTOHSATHSIMH U METOJIaMU,

CTaBUTh H (OPMYJIHPOBATh COOCTBEHHBIC 3aJa4¥l B 00pa30BaTEIbHOU
JESATeIIbHOCTH U )KU3HEHHBIX CUTYaIUsX;



BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATH 3ajady,
BBIIBUTaTh TUNOTE3y €€ pelIeHHs,, HaXOAUTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEPKJICHUH, 3a/1aBaTh [TapaMeTPbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBATh IIOJIYYCHHbIE B XOJE pEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYILECTBIIATh LEJICHAIIPABJICHHBIN TOUCK IMEpeHoca CPEeACTB U CIOcoO0B
JeHcTBUS B MPO(ECCUOHAIBHYIO CPEY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATENIBbHYIO M MPAKTUYECKYIO OOJacTH
KU3HENIEATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIIBUTaTh HOBBIE MJIEHW, MpeaJsiaraTb OpUrHHAJIbHBIE MOAXOJbI U PEIlICHus,
CTaBUTh POOJIEMBI U 3a/1a4H, IOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanmeii:

BJIa/IETh HABBIKAMH MOJy4YE€HUsI HHPOPMAIMHU U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBJISATh  IOUCK,  AaHalu3, CHUCTEMAaTH3alUI0 |
MHTEPHPETALNIO HHPOPMALIMK PA3IMYHBIX BUJIOB U (GOPM MpEACTaBICHUS;

co3laBaTh TEKCTbl B pa3au4HbIX (¢Gopmarax ¢ Yy4E€TOM Ha3HAYCHUS
uH(poOpMalMM W  1[EJEeBOM  ayJuTOpUH, BbIOMpas ONTUMAJIbHYIO (opMy
IPEJICTaBICHUS U BU3YyaIU3alllH;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpMalnuu, €€ COOTBETCTBUE
IIPaBOBBIM U MOPAJIIbHO-ITUYECKUM HOPMaM;

UCIIOJIb30BaTh  CPEACTBa MH(OPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHI B PEHICHUH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3aIlMOHHBIX
3aJa4 ¢ COONIIoJIeHHeM TpeOOBaHUN JPrOHOMHKH, TEXHUKM O€30MacHOCTH,
TUTUEHBI, pPECypcocOEpeKeHMs, MpPaBOBBIX M  STUYECKUX HOPM, HOpPM
uH(OpPMAIIMOHHON O€301aCHOCTH;

BJIAJE€Th  HABBIKAMM  pPAaclO3HaBaHWA M 3allUTBl  MH)OpManuw,
uHGOPMAITMOHHON 06€30MaCHOCTH JTMYHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIbHBIC yqeﬁnble JeHCTBHSA

1) o0menme:

OCYIICCTBIIATH KOMMYHHUKAIIMH BO BCeX cepax KU3HH;

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBa OOIIEHWS, IMOHWMATh 3HAYCHUE
COIMAJILHBIX 3HAKOB, PACIO3HABATH MPEANOCHUIKH KOH(JIMKTHBIX CUTYyallil |
CMSITYaTh KOH(IJIUKTHI,

BIAJCTh  Pa3IUYHBIMH  CIOCOOaMM  OOIICHWUS ¥ B3aUMOJICHCTBUS,
apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMATr4aTh KOH()JIUKTHBIC CUTYAIIHH;



Pa3sBEPHYTO U JIOTUYHO M3JaraTb CBOK0 TOUYKY 3PEHMUS C MCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MOHUMAaTh W KCIIOJb30BaTh MPEUMYILECTBA KOMAHJAHON M WHIUBUIYaJIbHOU
paboThI;

BEIOWPATh TEMATHKy M METOJBI COBMECTHBIX NEUCTBHMA C Yd4E€TOM OOIMUX
MHTEPECOB U BO3MOXKHOCTEN KXKAOTO WICHA KOJJIEKTHBA;

MPUHUMATh 1EJIHM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAVMHHUPOBATh JCUCTBUSA MO HMX JOCTHKEHUIO: COCTaBJIATH IUIAH JCKUCTBUH,
pacrpenensTh pojau C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXJAaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OIICHMBAaTh KAa4eCTBO CBOEr0 BKJIaJa M Ka)JIOr0 YYaCTHHKA KOMaHIbl B
OOIINi pe3yIbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLECHUBATH HAEHU C TO3UIMA HOBU3HBI,
OPUTHMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETHMYECKOE TOBEICHUE B PA3JIMUYHBIX
CUTYAIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PerynsiTuBHbIE YHUBepCcAJIbHbIE YUeOHbIE eiiCTBUSA

1) camoopranusaums:

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO JIEATEIBHOCTD, BBISABIATH
po0IeMBbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4ud B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITENILHO ~ COCTABJISITH IUIAH  pPEIICHUS NpodsieMbl € YUYETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIIIOYTECHHUI;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUI;

JIeaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pELIEHUE;

OLICHUBAThH MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW JPYIAUIUU B
pa3HbIX O00JIACTAX 3HAHWN, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMM  TIO3HABATEIbHON  pedUieKCMM  Kak  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HMX peE3yJbTaTOB U



OCHOBAHUM, MCIOJIb30BATh MPUEMBI peIeKCUM JJIsl OLIEHKU CUTyalluu, BhIOOpa
BEPHOI'O PELICHUS;

OLICHMBATh PUCKHU M CBOEBPEMEHHO NMPUHUMATD PEIICHHUS IO UX CHIXKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHThl APYTMX TNpPU aHaIU3€ pPe3yJIbTaToB
NEATEeIbHOCTH.

3) npuHATHS ce0sl M IPYTUX:

MPUHUMATh ce0sl, MTOHUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA,;

OpUHUMATh MOTHUBBI W apryMEHTBhl JPYrUX IMpU aHallM3e pe3yJIbTaToB
NeATEeIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO IPYTHX HA OLIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUU JPYTOTO YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

B mnpouecce nzyuenuss kypca HH(POpMATUKH YTriIyOsi€HHOro ypoBHS ¢ 10
Knacce oOydarouuMmMucs OyIyT  JIOCTUTHYTHI — CIEAYIOIIME  MPEAMETHBIC
pE3yNbTATHI:

BJaJICHUE TMPEICTaBICHUSIMH O PO MHGOpMAIMUd U CBSA3aHHBIX C HEH
IIPOIICCCOB B IMPHUPOJE, TEXHUKE MU OOIIECTBE, MOHATHUAMH «HH(POPMAIUIY,
«MH(OPMALIMOHHBIA  TPOLECC»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucteMHbId 3 hexT», «MHPOPMAIIMOHHASI CUCTEMAY, KCUCTEMA YIIPaBICHUSY;

BJIAJCHUE METOJAMH TIOMCKa HHpopMauuu B cetu HTepHeT, ymeHue
KPUTHUYECKH OIICHUBATh UH(OpMALINIO, TOJIYYeHHYI0 U3 ceTH VHTepHeT;

YMEHHME XapaKTepu30BaThb OOJbIINE JAaHHbIE, MPUBOJAUTH IPHUMEpPHI
UCTOYHUKOB MX TIOJyYeHUS] M  HANpaBlICHUS HCIOJIb30BAaHUS, YMEHUE
KJ1accu(UIIMPOBAaTh OCHOBHBIE 3a/laud aHaliv3a JaHHBIX (IIPOTHO3UPOBAHUE,
KJ1accuukanus, KJIacTepHU3aLus, aHanu3 OTKJIOHEHUN), NOHUMATh
NOCJIEOBATENBHOCTD PEIIEHUS 3a7a4 aHaJIn3a JaHHBIX: cOOp NEPBUYHBIX JaHHBIX,
OYUCTKAa M OIICHKa KauyecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJENH,
npeoOpa3zoBaHue JaHHBIX, BU3YyaIU3allMsl JaHHBIX, UHTEPIPETALMS Pe3yIbTaTOB;

NOHUMAHUE OCHOBHBIX NPHUHIIMIIOB YCTPOMCTBA U (PYHKUMOHUPOBAHUS
COBPEMEHHBIX CTALIMOHAPHBIX U MOOMJIBHBIX KOMIBIOTEPOB, TEHAECHUUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTUH;

BJa/ICHUE HaBbIKaMU pabOThl C ONEPALMOHHBIMU CHCTEMaMH, OCHOBHBIMU
BUJIAMU MPOTrPaMMHOr0 oOOecredyeHus: s pelieHus Y4YeOHbIX 3ajad 110
BBIOpPaHHO crienuanu3aluu;

HaJIM4YKE MPEACTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIMIIAX OPTaHU3ALUU U PYHKIMOHUPOBAHUS KOMIIbIOTEPHBIX
cereil, 00 oOwmUX MNpUHIUNAX pPa3pabOTKM W (PYHKIMOHUPOBAHMS HHTEPHET-
IIPUIIOKEHNM;



NOHMMaHHE Yrpo3 HWHGPOPMAIMOHHON O0€30MmacHOCTH, HCIIOJIb30BAHUE
METOJJOB M CpPEJICTB MPOTUBOACUCTBUS 3TUM yIrpo3aMm, COOJIIOJICHHE Mep
0€30MacHOCTH, MPEJOTBPAILIAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHATBHBIX
JAHHBIX, COOJIIO/IEHNE TPEOOBAaHUN TEXHUKU O0€30MaCHOCTU U TUTHEHBI pU padoTe
C KOMIIBIOTEPAMU U APYTUMU KOMIIOHEHTaMHU HU(PPOBOTO OKPYKEHMUsI, TOHUMAHUE
MIPABOBBIX OCHOB WCIOJb30BaHUSI KOMIIBIOTEPHBIX TPOrpaMM, 0a3 MaHHBIX U
pabotsl B cetu MHTEpHET;

NMOHMMAHUE OCHOBHBIX TMPUHIMUIIOB JUCKPETU3AIMHU PA3IUYHBIX BHUJOB
uHpopMalMK, yMEHHE ONpeaAeysITh HHPOPMAIMOHHBIH O0BEM TEKCTOBBIX,
rpadUuecKuX M 3BYKOBBIX JAHHBIX MPHU 33JaHHBIX MapameTpax AUCKpPETU3allvu,
YMEHUE OIpEACNATh CPEJHIOI CKOPOCTh IIE€pelaud JAaHHBIX, OLEHUBATH
U3MCHEHHE BPEMEHU TMepefayd NpH HW3MEHEHHH WH(GOPMAIIMOHHOTO 00BhEMa
JTAHHBIX U XapaKTePUCTUK KaHasa CBS3H;

yYMEHHUE HCIOJb30BaTh MPHU PEIICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alUCU
YHUCEJl, AITOPUTMA IMOCTPOEHHUS 3aIIMCH YUCia B MO3UIIMOHHON CUCTEME CUHUCIIECHUS
C 3aJlaHHBIM OCHOBAHHUEM M IOCTPOEHHS YHUCIA IO CTPOKE, COJEpKAILEH 3alKCh
ATOrO0 YHWCIa B TMO3UIHMOHHON CHUCTEME CUMCICHHS C 3aJaHHBIM OCHOBAHHUEM,
YMEHHUE BBINOJHATh apuPMETUUECKUEe Omepalud B TO3UIIMOHHBIX CHCTEMax
CUMCIICHUS;

YMEHHUE BBINOJHATH MPe0oOpa30BaHUs JIOTHUECKUX BBIPAXKEHUM, HUCIOIb3YS
3aKOHBI anreOphl JIOTUKH, YMEHHE CTPOUTHh JIOTUYECKOE BBIPAKEHHE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax MO 3aJaHHOM Tabiule
UCTUHHOCTH, HUCCJENO0BaTh OOJACTh MCTHMHHOCTU BBICKA3bIBAHUSI, COJEPIKAIIETO
NIEPEMEHHBIE, PEIIATh HECI0KHBIE JJOTHUECKUE YPABHEHUS U CUCTEMbI YPABHEHUM;

MOHMMaHUE 0a30BBIX AJITOPUTMOB OOpPaOOTKH YHCIOBOH U TEKCTOBOM
uHpopMaIK (3aMrch YMCeN B MO3UIIMOHHOW CHUCTEME CUUCIICHHS, HaXOXICHHUE
BCEX MPOCTHIX YUCEN B 33JJaHHOM JHana3oHe, 00pad0oTKa MHOTOPA3PSIHBIX HETBIX
Yucell, aHaJI3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB TIOMCKA U COPTUPOBKH,
YMEHHUE ONpPENEeNsATh CI0XKHOCTh HM3y4aeMbIX B Kypce Oa30BBIX aJrOPUTMOB
(cymMmMuUpOBaHHE D3JIEMEHTOB MAacCHBa, COPTHPOBKAa MaccHuBa, IepeOOpHbIe
ITOPUTMBI, TBOMYHBIA MOWCK) U MPHUBOJUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOXKHOCTH JIJIsl PEIIeHUs OJHOM 3a/1auu;

BJIaJICHUE YHUBEPCAIBHBIM SI3bIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusMH O Oa30BBIX THIIAX JAHHBIX M
CTPYKTYypaX JaHHBIX, YMEHHE HCIOJIb30BaTb OCHOBHbBIC  YIPaBISAIONINE
KOHCTPYKIIMU, YMEHHE OCYIIECTBISATh aHAIW3 NPEAJIOKEHHOW MPOTrpaMMBI:
OMPENENATh PE3yIbTaThl Pa0OThl MPOTPaMMbl MPH 3aJaHHBIX UCXOJHBIX JIAHHBIX,
ONPENENATh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOXXHO TMOJYYEHUE YKa3aHHBIX



pE3yNbTAaTOB, BBISBIATH JAaHHBIC, KOTOPHIE MOTYT MPHUBECTH K OMUOKEe B padoTe
porpamMmbl, GOPMYIUPOBATH MPEIOKEHHUS M0 YIYUIIEHUIO MPOTPAMMHOTO KOJIa;

YMEHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPAIIMOHHBIC MaTePHAIIbI C UCIIOIB30BAHNEM BO3MOKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB M 0OJIAYHBIX CEPBHUCOB;

YMEHUE UCIOJIB30BATh AJICKTPOHHBIE TAaOJIUIIBI JJI aHAN3a, MPEACTaBICHUS
U 0o0paboTku  AaHHBIX  (BKJIIOYAs  BBIYUCICHHE  CYMMBI,  CPEIHETO
apu(QMETUYECKOT0, HauOOJIBIIET0O W HAUMEHBIIEr0 3HAYCHHWH, pEIIeHHE
ypaBHEHUH, BHIOOp ONTHMAIBHOTO pPEIICHUS, MOAOOp JUMHHHM TPEHIA, pPEIICHHE
3a/1ad MPOTHO3UPOBAHUA).

B mporecce u3yuenus xkypca MHGOPMATHKH YriIyOJI€HHOTO ypoBHS 6 11
Knacce oOydaroummuMmucs OyIyT  JIOCTUTHYTHI — CIEAYIOIIHE  MPEAMETHBIC
pe3yIbTaThI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOMBI, JIOMYCKAIOIINEe OJHO3HAYHOE
JIEKOJIUPOBAaHKUE COOOIIEHUN (TMpePUKCHBIE KOAbI), UCIOJIb30BaTh MPOCTEUIIINE
KOJIbI, KOTOPBHIE MO3BOJISIOT OOHAPYKUBATh M MCIPABIATH OIIMOKK MPHU Tepenaye
JAHHBIX, CTPOUTH KOJ, 00€CIEeUMBAIONIMN HAUMEHBIIYI0O BO3MOXHYIO CPEIHIOI
JUIMHY COOOINEHUsI TMPU HW3BECTHON YacTOTE CHMBOJIOB, TOSCHATH MPUHIUIIBI
pabOTHI MPOCTHIX AJITOPUTMOB CIKATHS JTAHHBIX;

YMEHHE peliaTh aJTOPUTMHUYECKUE 3aJaud, CBSI3aHHBIE C aHATU30M TrpadoB
(3ama4n  TOCTPOCHHS ONTHUMAIBHOTO TyTH MEXIy BepummHaMu rpada,
OTpEJeNICHUs]  KOJMYEeCTBAa  Pa3jMYHbIX  MyTedl  MeXAy  BepIIMHAMHU
OPUEHTHPOBAHHOTO AIMKINYECKOro Trpada), yMEHHE HCIOJIb30BaTh JACPEBbS MPH
aHamM3e W TIOCTPOCHHWU KOAOB U M TPEIACTABICHUA apUPMETHUYECKUX
BBIPKCHUM, TIPU PEIICHUN 3a]1a4 TTOUCKA U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JJaHHOMY QJTOPUTMY, pa3padaThiBaTh 1 0OOCHOBBIBATH BBHIUTPHITITHYIO
CTPATETHUIO UTPHI;

yMEHHE pa3padaTbiBaTh W pEANTM30BBIBATH B BHUAEC Nporpamm 0a3oBbIC
QITOPUTMBI, YMEHHE HCIOJB30BaTh B MporpamMMax JaHHbBIE PAa3IMYHBIX THIIOB C
y49€TOM OTPAHWYCHHUN Ha JTUAINa30H MX BO3MOXKHBIX 3HAYCHHM, MPUMEHSTH MPHU
pEIIeHUH 3a/1ay CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBAPH, CTEKH, OUEPE/IH, IEPEBbs),
UCTIONB30BaTh 0a30BBIE OMEpalid CO CTPYKTypamH JaHHBIX, TPUMEHATH
CTaHJAPTHBIE ¥ COOCTBEHHBIE TOIPOTPAMMBI ISl 00paOOTKH YUCIOBBIX JaHHBIX
U CHUMBOJIBHBIX CTpPOK, HCIOJB30BaTh MPH pPa3pabOTKe MporpaMM OUOINOTEKH
MOANPOTPaMM, 3HaTh (YHKIIMOHAJIHHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefibl pa3padOTKH, YMEHHE UCTIOIb30BaTh CPEJCTBA OTIIAJIKK MPOrPaMM B
cpelie MporpaMMHUPOBaHMS, YMEHHUE TOKYMEHTHUPOBATH IPOTPAMMBEI;

yMEHUE CO37aBaTh BEO-CTPAHMIIBL;



BJa/ICHUE OCHOBHBIMH CBEACHMSIMH O 0a3zax MJaHHBIX, WX CTPYKTYpE,
CpeACTBaxX CO3/laHUA W paboThl C HUMH, YMEHHE HCIOJb30BaTh TaOJIUYHbIC
(pensimoHHbIe) 0a3bl JAaHHBIX (COCTABIATH 3alpOCHl B 0a3ax JaHHBIX, BHIIOJIHATH
COPTUPOBKY M IOWCK 3amuceld B 0a3ze JaHHBIX, HANOJHATH pa3paboTaHHYIO 6azy
JIAaHHBIX) U CIIPABOYHBIE CHCTEMBI;

YMEHHE MCIOJB30BaTh KOMIBIOTEPHO-MATEMaTHYECKUE MOJCIHN JIsl aHaIu3a
O0BEKTOB M MPOLECCOB: (OPMYJIUPOBATH LEIb MOJAEIUPOBAHUS, BBHIMOIHSITD
aHaJIM3 pe3yJIbTaTOB, IIOJIYYEHHBIX B XOJE€ MOJEIUPOBAHUS, OIICHUBAThH
COOTBETCTBHE MOJIEIH MOJEIUPYEMOMY OOBEKTYy WM MpOIEcCy, MPeICTaBIsATh
pe3yabTaThl MOJICTUPOBAHUS B HATJISTHOM BUJC,

YMEHHE OpraHU30BBIBATH JIMYHOE HWH(OPMALMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3IMYHBIX CPEACTB LU(PPOBBIX TEXHOJOTUN, TOHHMaHHUE
BO3MOXKHOCTEH IM(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYT, HH(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB PabOThI, BO3MOKHOCTEH U OTpaHUYCHUS
IPUMEHEHHUSI TEXHOJOTUH MCKYCCTBEHHOI'O MHTEUIEKTa B PA3IMYHBIX 00JACTSIX,
HaJIM4KMe TMPEJCTaBIEHU O Kpyre pellaeMblX 3aJad MalIMHHOTO OO0Yy4YeHHS
(pacnio3HaBaHMs, KJIaCCH(PHUKAIMU U MPOTHO3UPOBAHUS) HATHUYKE TMPEACTABICHUMA
00  WCHONB30BaHMM  HMHPOPMAIMOHHBIX  TEXHOJIOTHA B PA3IUYHBIX
npodeccHOHANBHBIX cepax.
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Yrunutel. [IpaiBepsl yCTPOUCTB.
[TapamienbHOE IPOrpaMMHUPOBAHKE

I/IHCTaJ'IJ'IﬂI_[I/IH 1 JCHUHCTAJIIAI A
IporpaMMHOIO obOecrieueHus

®daiinoBbie cuctembl. [IpuHIUIIBL
pa3MenIeHusl 1 IMEHOBaHUS (HaiiioB B
noJiroBpeMeHHoM mamsaTu. [1laGmonsr mys
omucaHus Tpyni GhanaoB

3akoHoaarenbcTBO Poccuiickoit
®enepalyu B 006J1aCTH IPOrPaMMHOIO
oOecrieueHns U JaHHBIX

[TpuHIUTIBI TOCTPOCHUS U armapaTHBIE
KOMITOHEHTHI KOMIIbIOTEPHBIX CETEH.
CeteBble MPOTOKOJIBI

Cetp UHTEpPHET

Pasgenenne IP-cetu Ha moaceTn ¢
IIOMOIIBIO MAaCOK ITOACETEN

CereBoe aIMUHUCTPUPOBAHUE

Bune! nestenbHocT B cetu IHTEpHET.
Cepsucel HTEepHETa. ['OCy1apcTBEHHBIE
AJIEKTPOHHBIE CEPBUCHI U YCIIyTH
Nudopmanmronnas 6€301macHOCTh
BpenonocHsle nporpamMmmHoe obecredeHne
U METO/1bI OOpPBHOBI ¢ HUM

[IpakTuueckas pabora o Teme

" AHTHUBUPYCHBIE IPOTPAMMBI"
Opranu3zanus JMYHOTO apXUBa
nHpopmanuu. PezepBHoe KonmupoBaHue.
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[TaposibHas 3amuTa apxuBa
[IudpoBanue 1aHHBIX

Anroputm mmdposanus RSA.
Creranorpadus

[IpakTuyeckas paborta o Teme
"[u¢ppoBanue JaHHbIX"

WNudbopmanus, 1aHHBIC W 3HAHUS.
WNudopmanmoHHbIe TPOIECCHl B TPUPO/IE,
TEXHUKE ¥ 00IIeCTBE

HenpepbiBHBIC U TUCKPETHBIC BETUYUHBI U
curHaiabl. Heo0X0MMoCTh AUCKPETH3AINH
nH(OpMAIHAH, TIPeTHA3HAYCHHOH JIJIS
XpaHEeHUS, TIepe1adyu U 00paboTKH B
UQPPOBBIX CUCTEMAX

JIBon4HOE KOMpoBaHue. PaBHOMEpHBIE U
HepaBHOMEpHbIE KO/bl. JlekoanpoBaHue
COOOIIEHHH, 3alIUCAHHBIX C IIOMOIIBIO
HEPABHOMEPHBIX KOJIOB

VYcnosue @ano. [Toctpoenne 0THO3HAYHO
JEKOIUPYEMBIX KOJIOB C TOMOUIBIO JEpPEBa.
I'pad An. A. Mapkosa

EauHu1b ©13MEpEeHHs KOJIMYeCcTBa
nHpopManuu. AnpaBUTHBIA OIXOT K
OLIEHKE KOJMYeCTBa HH(OPMAIIH
CucTeMbl cUMCICHUS

[TepeBoa uncen U3 OAHON CUCTEMBI
CUHCIJIEHUS B JIPYTyIO

JIBonuHas1, BOCbMEpUYHAas U
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meCTHaAUATCpUIHasA CUCTCMbI CHUCIICHUA,
CBsA3b MCXKY HUMHA

Z[BOI/I‘lHaSI, BOCbMCpHUYHAA U
MeCTHAAUATCpUIHasA CUCTEMbI CHUCIICHUA,
CBs3b MCXKY HUMU

JIBon4Has1, BOCbMEPUYHAS U
HIecTHauaTepuyHasi CHCTEMbI CUUCIICHUS,
CBSI3b MEXKIY HUMU

Apudmernueckue ornepanuu B
MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS

TpOI/I‘lHaH YpaBHOBCHICHHAsA CUCTCMA
CUHUCJICHUA

JIBOMYHO-JECATUYHASL CUCTEMA CUUCIICHUS
KonupoBanue TekCTOB
PactpoBoe konupoBaHue H300paxeHH

[IpakTudeckas paborta 1o Teme

" luckperusaius rpapuaeckon
nHpopmanun"

IIBeToBBIe MOIETHN. BEkTOpHOE
KoaupoBanue. @opmatsl (haitiios.
Tpéxmepnas rpaduka. @pakranpHas
rpaduka

Koauposanue 3Byka. Onenka
MHPOPMAIIMOHHOTO 00bEMA 3BYKOBBIX
JAHHBIX TPH 33JaHHBIX YaCTOTE
JUCKPETU3ALMU U PA3PsLIHOCTH
KOZAMPOBaHUS

[IpakTuyeckas paborta 1o Teme
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" JluckpeTH3anus 3ByKoBoi HHpopManuu"
OcHOBBI anredps! JJIOTUKU

Jlormaeckue onepanuu. Taomuirbt
HUCTUHHOCTHU

Jlornueckue BBIPpAXKCHUA. Jlornueckue
TOXKIACCTBA. Z[OK@.?»&TGJ'IBCTBO JOTHUYCCKHUX
TOXKICCTB C IIOMOIIBIO Ta6HI/II_[ HCTHUHHOCTHU

[IpakTuueckas pabora 1o Teme
«ITocTpoenue u ananu3 TadIHIl
HMCTUHHOCTHU B TAOJUYHOM MPOIIECCOPEr

Jlormueckme Ooncpanru U orncpanun HaJg
MHOKECTBaAaMH

Jlorndeckue OIcpalru U onepann HaJg
MHOXKECCTBaAMH

3aK0HBI anre6pbl JIOTHMKH. DKBUBaJICHTHEIC
HpeO6pa30BaHI/I${ JOTHYCCKHUX BLIpa)KeHI/Iﬁ

Jlornueckne YpPaBHCHUA U CUCTEMBI
YpaBHEHUI

Jlornueckue GpyHKIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3ZMOKHBIX JIOTUYECKHUX
(GYHKITUH OT KOJIMYECTBA ApPTYMEHTOB.
[TonHBIE cCHCTEMBI JTOTHYECKUX (YHKITHHA

Kanonnyeckue (hOpMBbI JTOTHYECKHX
BbIpakeHUIl. COBEpIICHHbBIE
JN3bIOHKTUBHBIE U KOHBIOHKTHBHbIE
HOpMaJbHbIE (POPMBI, AITOPUTMBI X
MOCTPOEHMS 10 TaOJIMIIE HCTUHHOCTH

Jlorndeckue 3J1€MEeHTEL B COCTaBe
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KOMIIBIOTEpA

Tpurrep. Cymmarop. MHoropaspsigHblil
CyMMAaTop

[TocTpoeHune cxem Ha JTOTHYECKUX
3JIeMEHTax. 3aluch JOTHYECKOTO
BBIPA)KEHUS 110 JIOTHYECKOU CXeMe

MuxkpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

[IpencraBneHue LeIbIX YKUCEN B TaMATH
KoMIbroTepa. OTpaHUYEHHOCTh IMana3oHa
yuces NpyU OTPaHUYEHUN KOJIUYECTBa
paspsaos. [lepenonnenue pa3psaHoit
CETKH

be33HnakoBbIe U 3HAKOBBIC JIAHHBIE.
3HaKOBBIN OWT. JIBONYHBIH
JIOTIOJIHUTEIBHBIN KOJI OTPULIATEIIbHBIX
qucel

[ToOuToBbIe JTOTHUECKHE OTIEpaIUH.
Jlornueckwuii, apuMeTHUCCKUN 1
UUKJIMYECKUHN CABUTH

ludpoBanue ¢ TOMOIIbIO TOOUTOBOI
onepauuu «uckaouaroniee NJIN»
[IpencraBnenue U XpaHeHue B MaMsITH

KOMIIBIOTCPA BEIICCTBCHHBIX YUCCIT

Brimonnenue onepauﬂﬁ C BCIICCTBCHHBIMH
qucCjiaMu, HAKOIIJICHUC OIIMOOK npu
BBIYMCIICHUAX

[IpakTrueckas padota o reme «M3yuenue
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nopaspsAAHOro MallIMHHOT'O NPCACTABIICHUS

OCJIbIX U BEMICCTBCHHBIX YUCCII»
Ananmmz aJIrOpUTMOB

Oransl pelieHus 3a1a4 Ha KOMIIBIOTEPE.
HNHcTpymeHTanbHBIE CPEACTBA!
TPAHCIATOP, OTIIATIUK, TPOPHIUPOBIIUK

Cpena nporpammupoBanusi. Komnumsius
U UHTEPHPETALUS [IPOrPAMM.

Bupryansueie mamnnbl. THTErpipoBanHas

cpena pa3paboTKu
MeTob1 OTJIa KK TPOTPaMM

TumBl IEpEeMEHHBIX B S3BIKE
MPOrPaMMHUPOBAHUS

OO0paboTka MebIX Ynce

O6paboTKka BEIIECTBEHHBIX YUCEI
CryualiHble U TICEBAOCTyYaiHbIE Yncia
BerBnenus. CnoxxHble yClIOBUS

[Muxnsl ¢ yciioBueM

[{uKJiIBI 110 IEpEMEHHOM.
B3aumo3ameHseMOCTh pa3InYHbIX BUI0B
LUKJIOB

O06paboTka HaTypaJbHBIX YHCEN C
UCTIOJIb30BAHUEM IIHKIIOB
HaxoxaeHne Bcex mpOCTHIX YHCEN B
3a7aHHOM nuanasone [IpakTuyeckas

paborta 1o Teme «PereHue 3aj1a4 METOI0M

nepedopar

WNHBapuaHT nukia

N
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JIOKyMEHTUPOBAaHKE POrPAMM
O06paboTka TaHHBIX, XPAHSIIIUXCS B
(aiimax

PazOuenue 3agaun Ha oa3a0a9U
Vcnonp30BaHue cTaHAapTHOM OMOIMOTEKH
s3bIKa porpaMMupoBanus. [logkirouenue
OUOIMOTEK MOIPOTPaMM CTOPOHHHX
IIPOU3BOAUTEIIEH

[Toanporpammsr (Tiporexypsl U YHKIIHH )
[oxmporpamMmsl (TIporietypsl U QYHKIIUH)
[IpakTuueckas pabora 1o Teme
"PazpaboTtka nmoamporpamm”

Pexypcus. PexypcuBHble 00BEKThI
(bpakramnsr). PekypcuBHBIE TPOLIETYPHI U
¢bynkuuu. Mcnonb3oBaHue creka Juis
OpraHu3alH PEKYPCUBHBIX BHI30BOB

[IpakTuueckas pabora o Teme
"PexypcuBHBIE TOAITPOrpaMMBbI"
MoaynbHBIN IPUHLNII IOCTPOCHUS
MIpOrpaMm

YucneHHbIe METOIBI
[IpakTuueckas pabora o Teme
«YuceHHOoe pellleHNe YpaBHEHUID)
Hcnonp30BaHne AMCKpETU3ALNY B

BBIYMCIIUTCIIBHBIX 3a4a4ax

[IpakTrueckas paboTa 1o Teme
«[IpubamKEHHOE BHIYUCIICHUE ITTHH
KPHUBBIX U TUIOMIAACH GUTYD
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[IpakTuyeckas padora o Teme «Ilouck
MakCUMyMa (MUHUMYMa) (QyHKITH»

O6paboTka CUMBOJIBHBIX JIAaHHBIX.
AATOpUTMBI 00paOOTKH CUMBOJIBHBIX
CTPOK: IOJCUYET KOJIMYECTBA MOSBICHUI
CHUMBOJIA B CTPOKE

Aaroput™Mbl 00pabOTKH CUMBOJIBHBIX
CTpPOK: pa30HeHHne CTPOKU Ha CJIOBA MO
MPOOEIBbHBIM CUMBOJIAM

Anroput™Mbl 00pabOTKH CUMBOJIBHBIX
CTPOK: TIOMCK TTOJICTPOKH BHYTPH JTaHHOU
CTPOKH; 3aM€Ha HallIEeHHOH MOACTPOKHU Ha
JIPYTYIO CTPOKY

[IpakTuueckas pabora 1o Teme
"O0paboTKa CTPOK C UCTIOIB30BAHUEM
(yHKIMI cTaHIapTHON OMOIMOTEKH A3bIKA
nporpaMmmMupoBanus"

I'eneparus ciioB B 3ajaHHOM andaBuTe
MaccuBsl 1 TOCNeA0BaTEILHOCTH YHUCET.
[IpakTudeckas pabora 1o Teme
"3anonnenue maccua"

O0600mENHBIE XapaKTEePUCTUKN MacCUBa
JIMHEWHBIN MMONCK 3aJaHHOT0 3HAUCHUS B
MaccuBe. [IpakTrueckas padoTa 1mo Teme
"JInHeWHbIN TONCK 33/IaHHOTO 3HAYCHHUS B
Maccuse"

[Ipaktuyeckas padora no Teme "[lonck
MUHUMAJIBHOTO (MaKCUMaIBHOTO)

0.5

0.5
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114

115

3JIEMEHTA B YUCJIOBOM Maccuse'

CopTupoBKa OJJHOMEPHOTO MacCHBA.
IIpocTbie METOIbI COPTUPOBKH.
[Ipaktuyeckas pabora o Teme "IIpoctsie
METO/Ibl COPTUPOBKHU MaccuBa"

CoptupoBka ciustHueM. beicTpas
COPTHPOBKA MacCHBa (AJITOPUTM

QuickSort). ITpaktuueckas pabora 1o Teme

"BeicTpas copTupoBka Maccupa”

JIBOUYHBIN MOUCK B OTCOPTUPOBAHHOM
Maccuse. [IpakTudeckas pabora mo reme
" JIBOMYHBIN TTOUCK"

JIByMepHbIE MacCUBBI (MaTpPHULIbI)
AnTOpUTMBI 00pabOTKH MaTPHII
Pemrenne 3amad aHanm3a JaHHBIX
CpencTBa TEKCTOBOTO IpoLeccopa
KommnsrorepHas BEpcTka TeKCTa

[IpakTuyeckas pabora no Teme "BépcTka
JOKYMEHTOB C MaTEMaTUYECKUMU
bopmynamu"

WHCcTpyMEHTBI peLleH3upOBaHUs

[IpakTuueckas pabora o Teme
"MHoOrocTpaHU4HbIE TOKYMEHTHI"
Ob6naunsie cepBuchl. KomekTuBHas
pabota ¢ nokymeHnTamu. [IpakTiuueckas
paborta no Teme "KonnexktuBHas padoTta ¢

JTOKyMeHTaMu"

Ananu3 ganubeix. bosabie faHHbIe

e

0.5

0.5

0.5

0.5
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122

123
124
125
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127

MarmmmHaHOE 00yUYeHHe

AHau3 TaHHBIX C TIOMOIIBIO 3JICKTPOHHBIX
TaOJINII

[IpakTuyeckas pabora o Teme "AHanus3
JAHHBIX C TOMOIMIBIO AIEKTPOHHBIX
prldiig

[Moctpoenue rpadukoB GpyHKIHIA.
[IpakTuyeckas paborta 1o Teme
"HarnsgHoe npeacraBieHue pe3yibTaToB
CTaTHUCTUYECKOM 00pabOTKU JaHHBIX B
BU/JIE IMarpaMM CpeJICTBaMHU PEaKTopa
AJIEKTPOHHBIX TabIHUIT"

JIuauu tpenna. Ilpaktuueckas padota mno
teme "llonOop nmuHUM TpeHa,
MIPOTHO3UpPOBaHKE"

ITon6op mapametpa. [IpakTrueckas pabota
1o TeMe "UucieHHoe pelieHne ypaBHeHU
C IOMOIIBIO TOI00pa apamerpa"

OntuMu3zanus Kak NOMCK HAUTy4Ilero
pELIEHU B 3a/IaHHBIX YCIOBHSIX.
[IpakTuyeckas pabora no Teme "Pemenue
3aJ1a4 ONTUMH3ALUH C IOMOIIBIO
ANEKTPOHHBIX Tabnum"

PesepBHOe Bpems
PesepBHOE Bpems
PesepBHOE Bpems
Pe3epBHOE BpeMst

PesepBHOE Bpems

N

0.5

0.5

0.5

0.5



128
129
130
131
132
133
134
135
136

OBIIEE KOJIMYECTBO YACOB I10

PesepBHOE Bpems
PesepBHOE BpeMms
PesepBHOE Bpems
Pe3epBHOE Bpems
PesepBHOE Bpems
Pe3epBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems

PesepBHOE Bpems

ITPOTPAMME

R Rl e R = = = =
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11 KUIACC

KoanyecTBO 4acos

Ne Jara
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3YYeHHS

padoThI padoThI

KonuuectBo undopmanuu
ANTOpUTMBI CKaTUs JAHHBIX
Anroputm Xadhdmana

[TpakTuyeckas padora o Teme "Cxatue

4 JAHHBIX C IIOMOILBIO AJITOPUTMA 1 1
Xappmana"
5 Anroputm LZW 1

AJ'Il"OpI/ITMI)I CXKaTuA JAaHHBIX C IIOTCPSIMHU.
[IpakTuueckas pabora no teme "Cixatue

JTAHHBIX ¢ TTOTepsiMu (anroput™Mbl JPEG,
MP3)"

CxopocTh niepeiaun JaHHBIX
[TomexoycToitunBBIE KOMIBI

[IpakTnueckas paboTa Mo Teme
"TTomexoycToWYUBBIE KOIBI"

Cucrembl. KOMIIOHEHTBI CUCTEMBI U KX

10 B3aumoeiicTBue. CucTeMHbIH 3P QeKT.
Ynpasrenue kak nHHOPMAIMOHHBIN
nporiecc. OOpaTHas CBsI3b

11 Mogaenu 1 MOaEIMpOBaHKUE

12 I'padmr

13 Pemenue 3aau ¢ nomouisbio rpagos

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl
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19

20

21
22

23

24

25

26

27

HepeBbs

OCHOBBI TEOPUHU UTP

[TpakTuyeckas padora no Teme "[lonck
BBIMTPBILIHON CTPATETMH B UT'PE C TIOJTHOM
uHpopmanuen"”

CpencTBa HCKyCCTBEHHOTO MHTEIIEKTA
[IpakTuueckas pabora no teme "Cpezncraa
HCKYCCTBEHHOI'O MHTEIIEKTA"
dopmannzanys NOHATHS aIlrOPUTMA.
Mamuna TrrOpUHIra Kak yHUBEpCAJIbHAS
MoJienb Berunciennil. Tezuc Yeépua—
Trropunra

[TpakTruyeckas pabota o Teme
"CocraBieHue MpoCTOi MporpaMmsl AJs
MaiuHbl Teropunra"

Mammuna I[locra

Hopwmanshsie anropudme Mapkosa
ANTOPUTMHUYECKN HEPA3PEUIMMBbIE 3aJa4uH.
3anaya octaHoBa. HeBO3MOKHOCTh
aBTOMATUYECKOM OTJIaJIKU IPOrpaMMm
CH0XHOCTb BBIUMCIICHUH

[Torck MpOCTHIX YKCEN B 3aJaHHOM
JMara3oHe ¢ IMOMOLIbIO AJITOpPUTMa
«pemeto DparocheHa»

[TpakTuyeckas padora no Teme "[lonck
IIPOCTBIX YKCEN B 33/IaHHOM Jihana3zoHe"

MHoropa3psiiHble Leble Yucia, 3a1a4n
JUITMHHOM apu(pMETUKU
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30
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32

33

34

35

36

37

[TpakTuyeckas pabota o Teme
"Peanu3anus BEIYMCIEHUN C
MHOTOpa3psIHbIMU YrciaMu"

CroBapu (accolMaTUBHBIE MACCHUBBI,
oToOpaxkeHus ). X3MI-TabIUIIbL.
[Toctpoenue angaBUTHO-4ACTOTHOTO
CJIOBaps JJIs 33/IaHHOTO TEKCTa

[TpakTrueckas paboTa o Teme
"[locTpoenue angpaBUTHO-4YACTOTHOTO
cJoBaps IS 3aJJaHHOTO TekcTa'

AHann3 TeKkcTa Ha €CTECTBEHHOM SI3BIKE.
Brinenenue nmociaemnoBaTeabHOCTEH MO
mabIiony. PerynspHbie BRIpOKCHHS.
YacToTHBIN aHAIN3

[TpaxTiueckas padora mo teme "AHanus
p p
TEKCTa HAa €CTECTBEHHOM sI3bIKe"

Crexu. AHaNMM3 MPaBUIBHOCTH CKOOOYHOTO
BBIPAKEHUS

Brruncnenue apupmMernyeckoro
BBIPKEHUS, 3aITMCAHHOTO B TOCT(OUKCHOMN
dopme

[TpakTrueckas paboTa Mo Teme
"Boruncnenue apudMeTu4ecKkoro
BBIPQXKEHUS, 3aITMCAHHOTO B TOCT(OUKCHOMN
dopme"

Ouepenu. Mcnonb3oBanue ouepenn ajis
BPEMEHHOT'O XpaHEHUs JaHHbBIX

[TpakTrdeckast pabota o Teme
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45
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"UcnonwszoBanue ouepenu"”

HepeBbs. Peanuzanus aepena ¢ OMOIIBIO
CCBUJIOYHBIX CTPYKTYp. J{BOoMuHbIE
(Ounaphbie) nepeBbs. [locTpoenue nepesa
U1 33JAaHHOTO apU(PMETHIECKOTO
BBIPAKEHUS

[TpakTrueckas paboTa o Teme
"Hcnonb3oBaHue A€pEBbHEB IS
BBIYHCIICHUS apU(METUIECKUX
BBIpAKEHUI"

PexypcuBHBIE anropuT™Mbl 00X0/1a AepeBa.
Hcnonp30Banue CTEKa U OUEPEaH IS
00xo/1a iepeBa

PexypcuBHBIE anrOopUTMBI 00X0/1a AepeBa.
Vcnonp3oBaHue cTeKa M O4epein JIst
00xo/1a iepeBa

Anroputwmsl Ha Tpadax. [loctpoenne
MUHHMAaJILHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTHUPOBAHHOTO rpada

O6xox rpada B rmyouny. O6xon rpada B
HIAPHUHY

KonuuecTBo pa3nmuuHbIX MyTEH MEXKITY
BEpUIMHAMH OPHEHTHPOBAHHOTO
aIMKJINYeCKoro rpada

Asroput™ JIeHKCTpBI.

[TpakTuyeckas pabota o Teme
"Boluniciienue IIuHbI KpaTyailiero myTa
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56
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MeEX/Iy BepImHaMu rpada (aaroputm
HeiixcTpsr)”
Asnroputm @noitna—Y opania

3agauu, pelraemMbie ¢ MOMOILbIO
ANHAMHUYCCKOI'O ITpOrpaMMHUpOBaHHs:
BBIUHCJICHUE PEKYPCUBHBIX (PyHKIINN

[TpakTuyeckast pabota o Teme
"BbIuncienue peKypcuBHBIX (DYHKIUHI C
MOMOIIBIO THHAMHUYECKOTO
IporpaMMupoBaHus”

3agauu, penraeMbie ¢ MOMOILBIO
JTUHAMUAYECKOTO MPOTPaMMUPOBAHUS:
MOACYET KOJUYECTBA BAPUAHTOB
[TpakTrueckas padota o teme "Ilogcuér
KOJIMYECTBA BAPUAHTOB C TIOMOIIbIO
JUHAMUYECKOT0 MporpaMMUpOBaHus"
3agayu, perraeMplie ¢ TOMOIIBIO
JTUHAMHAYECKOTO MPOrpaMMHUPOBAHUS:
3a/1a4y ONTUMU3ALNHI

[TonsTne 0 mapaaurmax
nporpammupoBanusi. O030p sI3bIKOB
IIPOrpaMMHUPOBAHUSA

[TonsiTrie 06 00BEKTHO-OPUCHTHPOBAHHOM
MPOrpaMMUPOBAHUH

OOmbekThl 1 Ki1acchl. CBOWCTBA U METOBI
00BEKTOB

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3

[TpakTruyeckas pabota o Teme
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"Ucnonp30BaHe rOTOBBIX KJIACCOB B
nporpamme”

Pa3paboTka nporpamMM Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO MOAX0/1a
[IpakTuueckas padota "Pa3paboTka
MIPOCTOM MPOTPAMMBI C UCTIOIB30BAHHEM

KJ1accoB"

Wukancymsiuus. [Ipaktudeckas padora mo

teMe "Pa3paboTka kinacca, HCIOIb3YIOIIETO

WHKaNCyJIAIuo"
Hacnenosanwue. [lonumopduzm

[IpakTnueckas pabora o Teme
"Pa3paboTka nepapxuu Ki1accoB"
Cpensl OBICTPOIA pa3pabOTKH MPOTPaMM.
IIpoektupoBanue nntepdeiica
M0JIb30BATENS

[TpoexTupoBanue uHTEpdeiica
10JIb30BATENS

Hcnonp30BaHne TOTOBBIX YIIPABIIAEMBIX
3JIEMEHTOB JIJIs IOCTPOEHUs UHTepdetica
[TpakTrdeckast pabota o Teme
"Pa3paboTka mporpaMmsl ¢ TpadudecKumM
unrepgeiicom”

N3yueHne BTOPOro s3bIKa
IIPOrpPaMMHUPOBAHUS

N3y4enne BTOpOro s3bIKa
IIPOrPaMMHUPOBAHHUS

OTamnsl KOMIIBIOTCPHO-MAaTEMATHYCCKOT'O

0.5
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80

MOZACIIMPOBAHUA

,HI/ICerTI/I?)aHI/If{ IIpru MaTEMaTU4€CKOM
MOZCIIMPOBAHUHN HECIIPEPBIBHBIX ITPOILIECCOB.
MOI[CJ'II/IpOBaHI/Ie JABHOKCHUA

[IpakTuueckas pabora o Teme
"MopaenupoBaHue IBUKEHUS"

MopenupoBaHie OHOIOTUIECKHX CUCTEM.
[TpakTuyeckast pabota o Teme
"MopaenupoBaHre OMOJIOTHYECKUX CUCTEM"

MareMaTH4eCKHE MOJIEIN B SKOHOMHUKE.
BrruncaurenabHbIe OKCIICPUMCHTEI C
MOACITAMU

BepositHocTHbIe MOenu. [IpakTraeckas
pabora o Teme "MMuTarimoHHoe
MOJEJIIMPOBAHKE C TOMOILIBIO METO/1a
Moure-Kapno"

KomMrsroTepHoe MOIeTMpOBAaHUE CHCTEM
YIpaBJICHUS

O0paboTka pe3yIbTaTOB IKCIIEPUMEHTA
Tabmuunble (pensuoHHbIe) Oa3bl TaHHBIX
[Touck, copTUpPOBKa U (PHITETPALIHS
JTaHHBIX. 3apPOCHl Ha BEIOOPKY JTaHHBIX.

3amnpocsl ¢ napamerpaMu. Beraucisiemblie
TOJIS B 3aMpocax

[TpakTyeckas padora o Teme "Pabora ¢
rOTOBOM 0a30# maHHBIX"

MHoroTa0ianyHble 06a3bl JaHHBIX. THITBI
cBsi3el Mexay Tabnunamu. Buemnuit

0.5

0.5
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KIr04. 1{e1ocTHOCTE 0a3hl JaHHBIX

[IpakTuueckas pabora no Teme
"Pa3paboTka MHOTOTaOJINYHOM Oa3bI
TaHHBIX"

3anpockl K MHOTOTa0IMYHBIM 0a3aM
JTAHHBIX

[TpakTudeckas padora o Teme "3ampocsl K
MHOTOTa0IMYHOM 0a3e qaHHBIX"

S3bik ynpaBieHus naHabiMu SQL

[TpakTuyeckast pabota o Teme
"VrpaBieHre JaHHBIMH C TIOMOIIBIO S3bIKA
SQL"

Hepensunonnsie 6a3bl JaHHBIX.
DKCIepTHBIE CUCTEMBI
HNHTepHeT-IpHIIOKEHUS

[TonsiTHE O CEpBEPHON U KIMEHTCKOU
qacTaX canTa. TeXHOJIOTHS «KIUEHT —
cepBep», €€ JTOCTOMHCTBA U HEJIOCTATKH

OcHoBrl s361ka HTML

[IpakTnueckas pabora no teme "Coznanue
TEKCTOBOU BeO-CTpaHUIIbI"

Ocnossl s136ika HTML

OcHoBrl s361ka HTML

[Tpaktrdeckast padora o Teme "Co3nanue
BeO-CTpaHUIIBI, BKITIOYAIOIEH

MYJIbTUMEINIHBIE OOBEKTHI (PUCYHKH,
3BYKOBBIE JIaHHbIE, BUEO)"

OcHoBbI KackaaHbIX Tabmuil ctuieit (CSS)
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[TpakTudeckas paboTa Mo Teme
"OdopmiieHHEe CTPAHUIIBI C TOMOIIBIO
KacKaaHbBIX TaOmur cruieii”

Cuenapuu Ha si3bike JavaScript
Cuenapuu Ha s3bIke JavaScript
®dopmbl Ha BeO-CTpaHUILIE

[IpakTuueckas pabora no teme "O6paboTka
JTaHHBIX hopm"

Pa3memenue BeO-caiiToB. Ycimyra
XOCTHHTA. 3arpy3Ka (ailyioB Ha calT

Kanpuposanue. Ucnpasienue
nepcnekTuBsl. ['ucrorpamma. Koppekuus
YPOBHEN, KOPPEKIIMS LIBETA.
OobeciBeurBaHUE IBETHBIX N300paskeHUI

BBon n3o00pakeHuil ¢ UCTIOIb30BAaHHEM
Pa3NUYHBIX UPPOBBIX YCTPONUCTB.
[TpakTuyeckas padora no Teme "O6paboTKa
udpoBbIX poTorpaduit”

Perymb. PaGota ¢ obnactsamu. OUIBTPHI.
[TpakTrueckas padora o teme "Peryrib
udpoBbIX poTorpaduit”

MHuorocnoitabie n300pakeHus. TeKCTOBbIC
cinoun. Macka cnos. Kananel. CoxpaHeHnue
BbIJIETICHHOW 00JacTH

[TpakTrdeckast pabota o Teme
"MHorocnoitable n300paxxenus"

[ToaroroBka WiUTOCTpaIyii 7151 BeO-CalTOB.
[TpakTudeckas paboTa Mo Teme

0.5

0.5

0.5
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" AHUMHpPOBaHHBIE N300paKeHHUA"

Bekropnas rpaduka. Bekropuzamms
pacTpOBBIX U300paKEeHUH

[TpakTudeckas pabora o Teme "Bexropnas
rpaduka"

IIpyHIMIIBI TOCTPOEHUS U pENAKTUPOBAHUS
TPEXMEPHBIX MOJEIEH

[IpakTrueckas padora o teme "Co3nanue
MPOCTBIX TPEXMEPHBIX MoAeei"

Cerounble Moaenu. Marepuaiisl

[TpakTrueckas padota o Teme "CeTo4yHbIC
mozmenn"

MopenupoBaHre HCTOYHUKOB OCBEIICHHS.
Kamepst

IIpakTnueckas pabota o Teme
"Pennepunr"

AnmutuBHBIE TeXHOJ0THHU (3D-nipUHTEpHI)

[TonsiTHE O BUPTYaIBHOM PEATBHOCTH U
JOTIOJTHEHHOM pealbHOCTH

PesepBHOE Bpems
Pe3epBHOE Bpems
PesepBHOE Bpems
PesepBHoe Bpems
PesepBHoe Bpems
PesepBHOe Bpems
PesepBHoe Bpems

PesepBHOe Bpems

L T
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OBUIEE KOJIMYECTBO YACOB I10

PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHoe Bpems

PesepBHOE Bpems

I[TPOTPAMME
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IMPOBEPSIEMBIE HA EI'D IO UH®OPMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3SOBAHUS

Kon
NMpoBepPsIEeMOro
TpedoBaHUs

1.

11

1.2

1.3

1.4

1.5

1.6

1.7

1.8

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrPaMMbI CPeIHEro 001ero
o0pa3oBanus

3namo (nonumams)

IloHrMaHNe OCHOBHBIX HPUHIMIIOB YCTPOMCTBA M (DYHKIMOHUPOBAHMS
COBPEMEHHBIX CTAllMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB; TEHAEHIMM
pa3BUTHSA KOMIBIOTEPHBIX TEXHOJIOTHM; BlaJleHHME HaBbIKAaMU pabOThI C
ONEpPAallMOHHBIMM CHCTEMaMU M OCHOBHBIMU BHJAaMH I[POrPaMMHOIO
ol0ecrieueHus JUIsl  pelIeHUss y4eOHbIX 3aJad 1O  BbIOpaHHOM

cricnyam3anuu

Hanuuue HpCI[CTaBJ'IeHI/Iﬁ 0 0a30BBIX INpUHIHUIIAX OpraHu3aluu U

(YyHKIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH

[loHnMaHNe OCHOBHBIX MPHHLUIOB JWCKPETHU3ALUU DPA3JIMYHBIX BHJOB
nHpopManuu

[lonumanue 0a30BBIX aJIrOPUTMOB OOpaOOTKM 4YMCIOBOM M TEKCTOBOM
nHpopManuy (3anuch 4YUCENl B IO3ULIHUOHHOW CHUCTEME CUMCIICHHUS,
JIEJIMMOCTb LIEJIBIX YHCEN; HAXOKJIEHUE BCEX IPOCTBIX YUCEN B 3aJJaHHOM
nuanazoHe; 00paOOTKa MHOTOpaspsOHBIX LENbIX YHUCEN; AaHaIM3

CUMBOJIBHBIX CTPOK U JAPYTHUX), AITOPUTMOB IMOMCKA U COPTUPOBKU

3Hanue (QYHKIIMOHATIbHBIE BO3MOXKHOCTH HWHCTPYMEHTAIBHBIX CPEICTB
cpensl pa3paboTKu

Brnagenne OCHOBHBIMU CBeACHHSIMH O 0a3ax HaHHBIX, UX CTPYKTYpeE,

CpeICcTBaxX CO3/IaHus U PadOTHI C HUIMHU

IlonmManne BO3MOXKHOCTEH 1 OFpaHI/I‘ICHI/Iﬁ TEXHOJIOTHI HCKYCCTBCHHOI'O
HWHTCJUICKTA B Pa3JINnYHBbIX 06nacmx; HaJIM4YHue Hpe)ICTaBJ'IeHI/Iﬁ 00
HCIIOJIBb30BaHNH HH(bOpMaHHOHHLIX TEXHOJIOT Ui B Pa3JINYHBIX

npoeccCHOHATBHBIX chepax

BianeHne TteopeTMYeCcKMM amnmaparoM, IO3BOJISIOLIUM OCYLIECTBIISAThH
[IPEICTABICHUE 3aJJaHHOI0 HATYpPalbHOI'O YKCJIA B PA3JIMYHBIX CUCTEMAX
CUMCIICHHUS; BBINOJHATh MPEoOpa3oBaHMs JIOTMUECKHUX BBIPAKEHUH,
UCIIOJIb3YSl 3aKOHBI anreOpbl JIOTMKH; ONPEAENsATh KpaTdyalIiMi MyTh BO
B3BELIICHHOM rpade M KOJIMYECTBO MyTeH MeXAy BepIIMHAMH

OPUCHTHUPOBAHHOI'O aTUKIUYICCKOT'O rpa(ba
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Ymemo

YMeHue Hcnonbp3oBaTh KOMIIBIOTEPHO-MAaTEMaTHYECKHE MOJAEIU UL
aHanmu3a OOBEKTOB U MPOLECCOB: (hOPMYIUPOBATh LIE€Ib MOJECIUPOBAHMS,
BBIMOJIHATh aHAJINW3 PE3yJIbTaTOB, MOJYYEHHBIX B XOJA€ MOJEJIMPOBAHMS,
OLICHUBATh aJIeKBAaTHOCTh MOJICNM MOJCIUPYEMOMY OOBEKTY WIH

Impoueccy,; NpeaACTaBJIsATh pE3yJIbTAaThl MOACIIUPOBAHUS B HATTISIAIHOM BU/IC

YMenue KiIacCHPUIMPOBATH OCHOBHBIC 3a/ladydl  aHAlW3a JaHHBIX
(mporHo3upoBaHue, KIaccupuKanus, KJIacTepU3alys, aHau3
OTKJIOHEHHI); MOHMMAaTh TOCJIEI0BATEIbHOCTh PEIICHUs 3ajad aHalu3a
JAHHBIX: COOp TIEPBUYHBIX JIAHHBIX, OYMCTKA M OI[CHKA KaueCTBa JaHHBIX,
BeIOOp ¥ (WIM) TOCTpOCHHE MOJEIH, Tpeodpa3oBaHUE JTaHHBIX,

BU3yaJIn3alus JaHHBIX, HHTCPHUPCTAILUA PE3YJIbTATOB

YMmenue onpenensit HHPOPMALMOHHbBIH 00BEM TEKCTOBBIX, I'paUueCcKuX
Y 3BYKOBBIX JJAaHHBIX IIPH 3aJaHHBIX N1apaMeTpax AUCKPETU3aluu. Y MEHUE
ONpeAeNATh CPEIHIOI CKOpPOCTh Iepelayd  JIaHHBIX, OLIEHHUBATH
W3MEHEHHE BPEMEHHU Tepelayd MpU HW3MEHEHHH HWH(POPMALMOHHOTO

00bEMa JAaHHBIX U XapPaKTCPHUCTUK KaHalla CBA3U

YMeHue CTpOWTh KO, 00eCHneurBalONIMi HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS MPU U3BECTHOM YaCTOTE CUMBOJIOB

YMeHue ucCrnoap30BaTh IPU PELIEHUMH 3a7ad CBOMCTBA IMO3ULUHUOHHOU
3allMCH YHUCEJI, aJTOPUTMbI IOCTPOEHUS 3aIllUCH YHKCIA B IO3ULUOHHOU
CHCTEME CUHCIICHUSI C 33/IaHHBIM OCHOBAHUEM M IOCTPOEHHUS YHUCIa IO
CTPOKE, COACpIKALIEH 3aluCh 3TOrO0 4YUCIa B IO3MLMOHHOM CHCTEME
CUMCIIEHHS] C  3aJaHHBIM  OCHOBAaHHWEM;  YMEHUE  BBIIOJHSATH

apI/I(I)MCTI/ILIeCKI/Ie Oo1Iepanru B IMMO3UIMOHHBIX CUCTEMAX CUUCIICHUA

YMeHHe CTpOUTh JIOTUYECKOE BBIPAKEHHE B JU3BIOHKTUBHOW U
KOHBIOHKTUBHON  HOpMalbHBIX (QopMax MO 3aJaHHOW  Talnwuile
WCTUHHOCTH; HCCJIENOBaTh  OOJacTh HMCTHHHOCTH  BBICKA3bIBaHUS,

COACPKAICTO MEPEMECHHBIC,; PCIIATHL HECJIOXKHBIC JIOTHICCKUC YPABHCHUS

YMeHue pemaTh alrOpUuTMUYECKHE 3aJauyM, CBSI3aHHbIE C AaHAJIHU30M
rpadoB (3alaud MOCTPOSHHS ONTHUMAIBHOTO MYTH MEXIY BEpIIMHAMH
rpada, onpeneneHuss KOJMUECTBA PA3IUYHBIX MyTed MEXAy BEpIIMHAMH

OpPUEHTHUPOBAHHOTO ALUKINYECKOTro rpada)

YMeHue Ucronp30BaTh JEPEBbsl IPU aHAIM3E U IOCTPOCHUU KOIOB U VIS
Mpe/CcTaBiIeHUs] apu(METUUECKUX BBIPAKEHUI, MPU peHIeHUH 3a/1ad
IIOMCKAa W COPTHUPOBKH; YMEHHUE CTPOUTH AECPEBO WIPHI II0 3aJaHHOMY
QITOPUTMY; pa3pabaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETUIO

UTPBI
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YMmenue AHAJIU3UPOBATL  AaJITOPUTMBI C  HUCIOJIB30BAHUCM TaGJII/ILI
TPACCUPOBKH,; OIPCACIIATH 0e3 HUCIOJIb30BaHUs KOMIIBIOTEpA PE3YyJIbTAThI
BBITIOJIHCHUS HECJIOXKXHBIX IPOrpaMM, BKIHOYAKOIINUX HUKIIbI, BETBICHUA U

nmoarporpaMmel, IIpH 3aJaHHBIX UCXOAHBIX JaHHBIX

YMeHue omnpenensTh CIO0XHOCTh HU3y4aeMbIX B Kypce 0a30BBIX
aIrOpUTMOB (CyMMMpOBAHHE IJIEMEHTOB MAaCCHBA, COPTUPOBKA MacCHBa,
nepedopHble ANTOPUTMBI, JBOMYHBIA TOHCK) W TNPHUBOJUTH MPUMEPHI

HCCKOJIBKUX aJITOPUTMOB pa3H0171 CJIOKHOCTH IJId pEIICHUA OHHOﬁ 3aJa4un

Brnagenne yHUBEpCAIBHBIM SI3BIKOM TPOrPAMMHUPOBAHUS  BBICOKOTO
ypous (ITackans, Python, Java, C++, C#), npeacraBieHusMu 0 6a30BBIX
TUTIAX JIAHHBIX M CTPYKTYpax IaHHBIX, YMECHHE HCIIOIH30BaTh OCHOBHEIC
YOPAaBISIONUE  KOHCTPYKLMH;  YMEHHE  OCYIIECTBISATh  aHAIN3
MPEAIOKEHHOM  MPOrpaMMBI:  ONPEAENSATh  pPe3yJbTaThl  pabOThI
NpOTrpaMMBbl TIPU 3a/IaHHBIX UCXOJHBIX JTAHHBIX; ONPEIEIATh, TPU KaKUX
WCXOJHBIX JIAHHBIX BO3MOXXHO IIOJyYEHHE YKa3aHHBIX pPE3yJIbTaTOB;
BBISIBJISITH  JIaHHBIE, KOTOpPHIE MOTYT MpPHBECTH K OmMUOKe B paboTte
nporpaMMbl;  GOpPMyIHpOBaTh  OPEIJIOKEHUS MO  YIYUYIICHHIO

IMpOrpaMMHOI'0 KOJa

YMeHue peasn3oBbIBaTh HA  BBIODAHHOM  JUId  M3Y4YCHMs  SI3bIKeE
nmporpammupoBanus Beicokoro yposus (ITackans, Python, Java, C++, C#)
TUIOBBIE AJITOPUTMBI 0OPaOOTKH YKCEII, YUCIOBBIX IOCIIEA0BATEILHOCTEH
U MacCHBOB: IIpEACTaBJICHHME YMCIa B BUJE Habopa MPOCTHIX
COMHOJKUTENICH; Hax0XJIEeHHE MaKCUMaJIbHOW (MHHHUMAaJIbHOW) IHQpHI
HaTypalbHOI'O YHCJIA, 3alIMCAHHOTO B CUCTEME CUUCIIEHUS C OCHOBaHHUEM,
He mpeBblmaonM 10; BbUUCIeHHE OOOOMIEHHBIX XapaKTEPHCTUK
JJIEMEHTOB MAacCuMBa WJIM YHCJIOBOM IOCIEAOBATEIBHOCTU (CYyMMBI,
NPOM3BEAECHUS  CPEJHEro  apu(PMETHYECKOro, MHHHUMAJIBHOTO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIINX
3aJlaHHOMY YCJIOBHIO); COPTHPOBKY 3JEMEHTOB MacCHBa; YMEHHE
UCNOJb30BaTh B MPOTrpaMMax JIaHHBIE PA3IUYHBIX THUIIOB C YYETOM
OTpaHUYEHUI Ha JMana3oH UX BO3MOXKHBIX 3HAYEHWH, NMPUMEHAThH IpH
pelIeHnH 3a7ad CTPYKTYPhl JAHHBIX (CIHCKH, CIIOBapH, CTEKH, OYepe.ly,
JIEPEBbs1); IPUMEHATh CTaHJAPTHBIE U COOCTBEHHBIE MOANPOrPAMMBI IS
00pabOTKM YHCIIOBBIX JAaHHBIX U CUMBOJIBHBIX CTPOK; UCIOJIB30BATH MPH
pa3paboTke mporpamMm OMOIMOTEKH MOANPOrPaMM; YMEHHE MCII0JIb30BaTh

CpEeJICTBA OTJIaJKH MPOTrPaMM B Cpe/ie MPOrpaMMUPOBAHUS

YMmenune HCIIOJIB30BATh OJICKTPOHHBIC Ta6J'II/IIII)I JJIA aHajm3a,

IpEeJCTaBICHUs U O0paOOTKM JaHHBIX (BKJIIOYas BHIOOP ONTHMAlIbHOIO
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peleHusi, nmoadop JIMHUM TPEHIa, pEeIIeHHE 3a7ad MpPOTHO3HPOBAHMSA);
YMEHHE HCHOJb30BaTh TaONWYHbIE (pENILMOHHBIE) 0a3bl JaHHBIX U

CIIPaBOYHBIC CUCTEMBI

YMeHue OpraHu30BbIBaTh JIMYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C
WCTIOJB30BAHUEM  PA3NWYHBIX  CPEACTB  IU(PPOBBIX  TEXHOJIOTHIA;
MOHMMaHHE BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB T'OCYNAPCTBEHHBIX

yCIyT, UG POBBIX 00pa30BaTEeNbHBIX CEPBUCOB



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
1HO UH®OPMATHUKE

Kon
1
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1.2

1.3

1.4

1.5

1.6

2.1
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2.3

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

udposasi rpaMOTHOCTH

OcHOBHBIE TEHICHIIMYU Pa3BUTHsI KOMIIBIOTEPHBIX TEXHOJIOTHM. [1apamienpable
BBIYMCIICHHs. MHOronponeccopHsle cucteMsel. Pacpenenénueie

BBIUMCIIUTEIHLHBIC CUCTEMBI U 00paboTKa OOBIIUX JTaHHBIX

[IpuHIMIBI TOCTPOSHUS W amnmapaTHbIe KOMIIOHEHTHI KOMIIBIOTEPHBIX CETCH.
CereBbie mpotokonbl. Cerb WHrepHer. Appecamuss B cetu HHTepHer.
ITporokonsr creka TCP/IP. Cucrema nomennbix uMéH. Pasnenenue IP-cetn Ha

MOACETH C IOMOIILIO0 MAaCOK MOACETeH

®aiinoBas cucrema. Ilouck B (aitioBoii cucreme. I[IpuHIMIIBI pa3MemieHus U
MMEHOBaHMS (aioB B monroBpeMeHHoW mamsitu. [1laGnoHbl mis ommcaHus
rpymni ¢aiinos

CkopocTh mepemayd  JaHHBIX. 3aBHUCHUMOCTh BPEMEHHM Tepenadd  OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHAJa CBSI3U

HIudpoBanue nanupix. CUMMeETpUYHbIE U HecuMMeTpuuHble mUppsl. ndpst

npoctoit 3amensl. [ludp Llesaps. Hlupp Buxkenepa. Anroput™m mudpoBaHUs
RSA

KOI[LI, IIO3BOJIAOIIUC O6Hapy)KI/IBaTL H UCIIPABJIATH OIJ_II/I6KI/I, BO3HHUKAOMUC IIPpU
nepeaadyc naHHbIX. Paccrosane X3MMuHTA. KO,I[HpOBaHI/Ie C ITIOBTOPCHUEM OUTOB.

Koxpr Xommunra
TeopeTnueckre 0CHOBbI HH(POPMATHKU

JIBonuHoe  koaupoBaHHWe. PaBHOMEpHbIE W HEPABHOMEPHBIE  KOJBI.
JlexonyupoBaHue COOOIIEHNH, 3allMCAaHHBIX C MIOMOILBI0O HEPABHOMEPHBIX KOJOB.
VYcnosue ®ano. IlocTpoeHne oAHO3HAYHO AEKOJUPYEMBIX KOJOB C ITOMOLIBIO
Jepesa

Teoperuueckne mOAXOABI K OLEHKE KoiaudecTBa HHpopmaruu. Eaunuis
U3MEpeHus: KojuuecTBa uHpopMauuu. AmndaBUTHBIM MOJIXOA K OILIEHKE
KojmdyecTBa HWH(poOpManuu. 3aKOH aaauTUBHOCTH uHMopmanuu. Dopmyna

Xapriu. Uadopmanus u BepostHocTh. Popmyia [llenHoHa

Cucrembl cuucnenus. Pa3BépHyTas 3amuch LeNbIX M JIpOOHBIX YHCET B
MO3ULMOHHON cucTemMe cuuciaeHus. CBOICTBa NO3UIIMOHHOM 3allMCH YHCIA!
KOJINYECTBO IIU(p B 3aIKCH, IPU3HAK ACTUMOCTH YUCJIa HA OCHOBAaHHE CHCTEMBI
cuMcieHus. AJITOPUTM NEpeBojia LEJI0To Yucia u3 P-uuHoi crucTeMbl curcaeHus

B JICCATHUYHYI0. AITOPUTM NEpeBoja KOHEUHOH P-uuHO#l 1po0u B JECATHUHYIO.



2.4

2.5

2.6

2.7

2.8

2.9

2.10

2.11

AnropuT™M InepeBoja LEJIOr0 YUCIa U3 ACCITUYHOM CHCTEMbI CUMUCIEHMS B P-
nunyto. [lepeBon KOHEYHOW necATUYHOM Jpodbu B P-uunHyro. J[BomuHas,
BOCBMEpPUYHAS U IIECTHAALATEPUYHAS CUCTEMbl CUACIICHUS, CBSA3b MEXIY HUMHU.

Apudmernaeckue onepany B MO3UIIMOHHBIX CHCTEMaX CUHCICHUS

TpOI/I'-IHaﬂ YpaBHOBCUICHHAA CUCTEMA CHUCIICHU. I[BOI/I‘-IHO-I[CC?ITI/I‘-IHBJI CHCTEMaA

CUMCJICHUA

Komuposanue tekcroB. Koguposka ASCII. OnnoGaiitHbie KoaupoBku. CTaHaapT
UNICODE. Kommposka UTF-8. Omnpenenenue wuHGOPMAIMOHHOTO 00BEMA

TCKCTOBBIX COO6H.ICHHI>1

KoaupoBanue nzobpaxenuii. Ouenka MHGOpMamoHHOro 00bEMa rpaduuecKkux
JAHHBIX NPH 3aJlaHHBIX Pa3pelIeHUuN U TIyOuHe KOoIupoBaHUs 1BeTa. L{BeToBbIE
mozenu. KonupoBanue 3Byka. OueHka MH(GOPMalLMOHHOIO 00BEMA 3BYKOBBIX

JAAaHHBIX IIPH 3aJJaHHBIX YaCTOTC AUCKPCTU3AINU U pa3pAAHOCTU KOAUPOBAHUA

Anre6pa goruku. IloHstue BbickaspiBaHMs. BbickaspiBaTenbHble  (POPMBI
(mpenukater). KBaHTOpHI CyIIECTBOBAHHS U BCEOOIIHOCTH.

Jlornyeckue omnepanuu. TaOnuibl HMCTUHHOCTU. Jlormueckue BBIpaXKEHUS.
Jlornueckue ToxxaecTsa. Jlornyeckue onepannuy 1 onepanyuy HaJ MHOXECTBAMM.
3aKOHbI anreOpbl JIOTMKU. OKBUBAJEHTHbIE MPEOOPA30BAHUS JIOTMUECKUX
BBIPAKECHUM. JIornueckue ypaBHEHHs U CUCTEMbI YPaBHEHUM.

Jlornyeckue (GyHKUMU. 3aBHCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHUECKUX
(GYHKIMHA OT KOJIMYECTBA apTyMEHTOB.

Kanonuueckue Gpopmbl J0rMueCKUX BbIpaKEHHM

COBCpIHCHHI)Ie JAU3BIOHKTUBHBIC KOHBIOHKTHUBHBIC HOPMAJIbHBIC q)OpMBI,

AJITOPUTMBI UX MTOCTPOCHUA 110 Ta6111/1ue HUCTHUHHOCTH

Jlormueckne »sneMeHTBI B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
MHoropa3psasbeiii cymmarop. lloctpoenue cxeM Ha JOTMYECKHX DJIEMEHTax Io
3aJJaHHOMY JIOTMUECKOMY BBIP@XXEHHUIO. 3alUCh JIOTUYECKOTO BBIPAKEHUS IIO

JIOTHYECKOH cXeMe

Mopgenun u wmonenupoBanue. Llenu monpenupoBaHusi. AJEKBATHOCTh MOJENU
MOJIETTUPYyEMOMY O0BEKTY WM mpoiieccy. DopManu3zaus NpUuKIaIHbIX 3a/1a4.
[IpencraBnenue pe3yabTaTOB MOJCIUPOBAHUS B BUJIE, YAOOHOM ISl BOCIIPUSATHS

gesoBekoM. [ paduueckoe mpeacTaBlieHHe TaHHBIX (CXEMBbI, TAOIHUIIbI, TPadUKH).

[IpencraBnenue 1enabIX YHCEN B TaMATH KommbioTepa. OrpaHMueHHOCTH
JUana3oHa 4YKcell NpU OrpaHUYEHUU KojiuuecTBa paspsanoB. llepenonHenue
paspsiaHOi ceTku. be33HakoBbIe U 3HAKOBBIC JIAHHBIE. 3HAKOBBIN OUT. J[BOMUHBII
JOTIOJTHUTEIBHBIA KOJI OTPUIIATEIILHBIX YHCET.

[loOuTtoBbIe Normueckue onepanuu. Jlormueckuit, apudmMeTHueckuii U

nukinyeckuit  capuru. llugpoBanue ¢ mNoMoOIIbI0 MOOUTOBOM —ONEpaIUH
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3.1

3.2

3.3

3.4

«uckmouaromee NJIN»

HpeI[CTaBJIeHI/Ie BCIHICCTBCHHBIX YUCCII B MMaMATH KOMIIBIOTCPA. 3Haqama;1 qaCTb
U TIOpAAOK YHCIIA. I[I/IaHa3OH 3HAYCHUHN BCHICCTBCHHBIX YHCCII. HpO6J’I€MLI
XpaHCHHUA BCIICCTBCHHBIX YHUCCII, CBA3AaHHBIC C OIPaHUYCHUCM KOJMUYCCTBA
pPaspAaa0B. Brmmonaenue onepaunﬁ C BCHICCTBCHHBIMH YHCJIaMH, HAKOIIJICHHUC

OIInO0OK IMPpU BBIYUCIICHUAX

I'padpr. OcHoBHble moHsATHSA. Buasl rpados. Onucanue rpadoB ¢ HOMOIIbIO
MaTpUI] CMEXHOCTH, BECOBBIX MAaTpPHIl, CIHUCKOB CMEXHOCTHU. PemeHue
QITOPUTMUYECKUX 3aJa4, CBA3aHHBIX C aHaiau3oM rpadoB (mOCTpoeHHE
ONTUMAIILHOTO TYTH MEXAy BeplIIMHAMU rpada, ompenesieHHe KOoIMYecTBa
pa3MYHBIX TyTeH MEXIy BEpUIMHAMH OPUEHTHPOBAHHOTO AIMKINYECKOTO
rpaca)

HepeBbsi. bunaproe nepeBo. JlepeBbs moucka. CrocoObl o0xoma jaepesa.
[IpencraBnenue apupmMeTHYeCKUX BbIpaXKEHUN B BUieE jAepeBa. Vcronb3oBaHue

rpadoB u 1epeBbEB P ONUCAHUHU 0OBEKTOB U MPOIIECCOB OKPYKAIOIIET0 MUPa

JlMcKpeTHbIE UTPBI IBYX UTPOKOB ¢ MOIHOHN nHpopmanueit. [loctpoenue nepesa
nepedbopa BapuUaHTOB, ONMCAHUE CTPAaTeTMU UIPhl B TaOIUYHOW QopMme.

BrarpsIHeie ¥ MIPOUTPHIIIHBIE TO3ULIHANA. BBINTPBIIIHBIE CTpATErMU

CpenctBa  HCKYCCTBEHHOTO  MHTeJIeKTa.  MaeHTudukamuss U MOHCK
n300paxkeHui, pacro3HaBaHue jull. Vcronb3oBaHHE METO/I0B MCKYCCTBEHHOI'O
MHTEJUIEKTa B 00yJaronmx cucreMax. Mcmonp3oBaHe METOJOB UCKYCCTBEHHOTO

WHTEJUIeKTa B poOoToTexHuke. IHTepHeT Bemeil. Heliponnsle ceTn
AJNTOPUTMBI U IPOrPaMMHUPOBAHHE

q)OpMaJ'II/ISaL[I/I}I IMOHATHA aJIrOpUTMaA. Mamuna TBIOpI/IHFa KaK YHHBCpCaJIbHaA

MOJCJIb BBIYMCIICHHI

OrneHka CIIO)KHOCTH BBIYHMCICHHA. Bpems paboTel M 00BEM HCIONB3yeMOM
MaMsITH, WX 3aBUCHMOCTh OT pa3Mepa HCXOAHBIX JaHHBIX. OleHka
ACUMIITOTUYECKON CIIOKHOCTH aJTOPUTMOB. AJITOPUTMBI MTOJIMHOMUAILHON
cnoxHoctu. IlepebopHbie anroput™mbl. [lpuMepsl pa3NIUYHBIX aITOPUTMOB

peUICHUA O,Z[HOﬁ 3aJlauy, KOTOPbIC UMCIOT PA3JIMYHYIO CJIOKHOCTD

OHpCI{CJ’ICHI/IC BO3MOJXHBIX PEC3YyJIbTATOB paGOTBI HpOCTCﬁMHX AJITOPUTMOB
YIpaBJICHUA HCIOJIHUTCIISIMH W BBIYUCIIUTCIIbHBIX aAJI'OPHUTMOB. Onpez[eneHHe

HCXOJHBIX JIaHHBIX, PU KOTOPBIX aJITOPUTM MOXKET JaTh TPeOyeMblil pe3yibTaT

Anroput™Mbl 00paOOTKM HaTypajbHBIX YHCEJ, 3allUCAHHBIX B IO3UIMOHHBIX
CHUCTEMaX CYHUCJICHHS: pa30MeHHe 3amucH 4YKcia Ha OTHeNbHble LUQPHI,
HaXOXJEHHEe CYMMBl U TPOU3BEACHHS IHM(p, HAXOXKICHHE MaKCHUMAaJIbHOM

(MUHUMATTEHOM) IUQPHI.
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[IpencraBnenne uyuciaa B BUjae Habopa MPOCTHIX COMHOXKUTENEH. AJTOpUTM
OBICTPOTrO BO3BEJICHUS B cTeNeHb. [I0MCK MPOCTHIX YKCEI B 3aJaHHOM JMaIla30He

C TIOMOIIIBIO ANITOPUTMA «penieTo JpaTocheHar
MHoropa3psiiHbIe LeNble Yncia, 3aJa4i JUIMHHON apuMeTuku

S3sik mporpammupoBanus (ITackams, Python, Java, C++, C#). Tunsl gaHHBIX:
LIEJIOYUCIICHHBIE, BEIECTBEHHbIC, CHUMBOJIbHbBIE, JIOTUYECKUE. BeTBieHus.
Crnosxnble ycnoBus. ksl ¢ yciaoBueM. Lukibl o nepeMeHHOM.

OO0paboTka NaHHBIX, XpaHsamuxcs B ¢ainax. TekcToBble U ABOWYHBIC (haliiIbl.
daiinoBsle nmepeMeHHble ((aiioBbie ykazaTenu). UteHue u3 ¢aiina. 3anuch B
(aii.

Pazbuenue 3anaun Ha moa3anaun. [lognporpaMmel (IpotieAypsl U QYHKITHH).

Hcnonw3oBaHue CTaHI[apTHOI\/’I OMOIMOTEKH SI3bIKA ImporpaMMupOBaHud

Pexypcus. PexypcuBHble mponeaypsl u (yHKuuu. Mcmonb3oBaHue cTeKa Ais

opraHu3aliii pEKYPCHUBHBIX BBI3OBOB

Uucnennsie MeToAbl. TouHOoe M MPUOMIKEHHOE pelieHus 3anadyn. YucieHHoe
pelleHre ypaBHEHHMH C HOMOIIbIO Mojabopa mapamerpa. UHCIEHHbIE METOJIbI
pelieHuss ypaBHEHHW: METoJ T1epedopa, METOJ IOJIOBUHHOTO JICJICHUSA.
[TpubnmkEHHOE BHIYMCIICHHUE [UTMH KPHUBBIX. BbruuciieHue tuiomaneid ¢Guryp c
MOMOIIBI0 YUCIICHHBIX METOA0B (METOJ MPSIMOYTOJIBHHKOB, METOJ Tpareiuil).
[Tonck makcumyma (MUHHMyMa) GYHKIUHA OJHOM IEPEeMEHHONW METOJ0M

IIOJIOBHHHOT'O ACJICHUA

OOpaboTka  CUMBOJIBHBIX  JaHHbIX.  BcTpoeHHble — (QYHKIMM  sI3bIKa
MIPOrPaMMHUPOBAHHUS JIJIsI 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paboTKH
CHUMBOJIBHBIX CTpPOK: MOJCYET KOJMYECTBA TOSBICHUH CHUMBOJA B CTPOKE,
pa30HeHre CTPOKM Ha CJoBa MO MpoOeIbHBIM CHMBOJAM, TMOUCK MOJCTPOKHU
BHYTPH JAaHHOM CTPOKH, 3aMEHA HaWJICHHOW MOACTPOKHM Ha JPYTYIO CTPOKY.
I'enepanusi Bcex CIOB B HEKOTOPOM aliaBUTE, YAOBJIECTBOPSIOUINX 3aJaHHBIM

OIrpaHUYCHUAM. HpeOGPaSOBaHI/IC quciia B CUMBOJIBHYIO CTPOKY U O6paTHO

MaccuBel H  TOCIIEOBATENLHOCTH  YHCEN.  BblunciaeHne  00O0OMIEHHBIX
XapakTEPUCTUK DSJIEMEHTOB MAacCHMBa WJIM YHCIOBOM IOCJIEA0BATEIIbHOCTH
(CyMMBI, TpOU3BEACHHS, CPEIHEro apuPMETHUYECKOro, MHUHHUMAIBHOTO U
MaKCHUMAaJIbHOTO  3JIEMEHTOB, KOJMYECTBAa JJIEMEHTOB, YJIOBJIETBOPSIOIINX
3aJlaHHOMY YCJIOBMIO). JIMHEHHBIM NOMCK 3a/JlaHHOTO 3HAUYEHUS B MACCHBE.
AJTOpUTMBI PAa0OOTHI C JJIEMEHTaMH MacCHBa C OIHOKPATHBIM MPOCMOTPOM
MaccuBa. COpTUPOBKa OJHOMEpPHOro maccuBa. lIpocTeie METOIbl COPTHPOBKHU
(Meton my3bIppKa, METOJ BbIOOpa, COpPTHpPOBKa BcTaBKkamu). CopTupoBka
ciusiHueM. beictpast coptupoBka maccuBa (amroput™m QuickSort). JIBonuHbIi

TIOHCK B OTCOPTHUPOBAHHOM MACCHUBE
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JIByMepHble MacCUBBI (MaTpHibl). AJTOPUTMBI 00pabOTKH  JIBYMEPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCJIOBOIO MAacCHMBa IO 3aJaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JABYMEPHOM MACCHUBE, BBIUUCIEHHE MaKCHUMyMa
(MMHMMYMa) U CyMMBI 3JIEMEHTOB ABYMEPHOTO MacCHBAa, IEPECTAHOBKA CTPOK U

CTOJIOIIOB IBYMEPHOTO MaccHBa

CnoBapu  (accollMaTUBHBIE  MAacCCHBBI,  OTOOpakeHHUs).  XO3II-TaOIHUIIBL.

HOCTpOGHI/Ie aﬂ(baBI/ITHO-‘{aCTOTHOFO CJIOBapd 1A 3aJaHHOT'O TCKCTa

Crexku. AHaiM3 TPaBWIBHOCTH CKOOOYHOTO  BBIp@XEHHA. Bbrumcienue
apru(MEeTHUECKOT0 BBIPAXKEHUS, 3alIMCAHHOTO B MOCTPUKCHOHN (popme.

Oqepezu/l. Hcnonw3oBanne ouyepeaun st BDEMCHHOI'O XpaHCHHUA JaHHBIX

Anroputmbl Ha rpadax. IlocTpoeHne MHHMMaIbHOIO OCTOBHOIO J€peBa
B3BEILIEHHOT0 CBS3HOIO HEOPHUEHTHPOBAHHOIO rpada. KomuuecTBo pa3inyHbIX
MyTel MEeXAy BEpUIMHAMU OPUEHTHPOBAHHOTO ALUKIMYECKOTO Tpada. AIropuT™
Jenkerpol

HepeBps. Peanmusanus nepeBa ¢ IOMOLIbIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapusbie) nepeBbs. [locTpoenue nepeBa Ui 3aJaHHOTO apuU(METHYECKOTO
BbIpa)keHUs. PexypcuBHbIe anropuTmsl 00xona fepesa. Vcrnonb3oBaHue cTeka u
odepeu it 00xoaa iepeBa

JluHaMu4eckoe NMporpaMMHUpPOBaHME KaK METOJ PELICHMs 3a/ad ¢ COXPAHEHUEM
MIPOMEXYTOUHBIX PE3YyJIbTaTOB. 3aJauu, pelIaeMble ¢ MOMOILBIO JUHAMUYECKOTO
MIPOrpaMMHPOBAHUS: BHIYMCICHUE PEKYPCUBHBIX (DYHKIMH, TOACYET KOTUUECTBA

BApUAHTOB, 3a1d4X OIITUMHU3ALIUN

[lonatue 00 OOBEKTHO-OPUEHTHPOBAHHOM NpPOrpaMMUpoBaHUH. OOBEKTHl H
kiaccel. CBoiicTBa U MeTO/bl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBINA AHAIN3.
Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO MOIXO[A.

Wukancymsiuus, HacaeIoBaHue, MOJIUMOpHU3M
WNudopmannoHHbIe TEXHOIOTHH

Ananus JaHHBIX. OcHOBHBIE 3ala4y  aHaIn3a MOaHHBIX: IIPOTrHO3WPOBAHUC,
Kinaccudukanus, Kiactepusalus, aHaiau3 OTKIOHeHuH. [locnenoBarenbHOCTDH
peleHns 3a1a4d aHajlu3a JaHHBIX: cOOp MEePBUYHBIX JaHHBIX, OYMCTKA U OI[EHKA
KauecTBa [JaHHBIX, BbIOOp M (MJM) TOCTPOCHHE MOJENHU, Mpeodpa3oBaHUe
JAHHBIX, BU3yalM3alMs JaHHBIX, MHTEpIpeTanus pesynbTaToB. IIporpammHubie
cpeactBa U HVHTepHeT-cepBUCHI Ui 00pabOTKM M TPEJCTABICHUS JIaHHBIX.

Bonpmve gannsie. MammaHoe o0yueHue
AHanu3 JaHHBIX C TIOMOIIBIO AJIEKTPOHHBIX TaOMUIl. BBIYHCIEHUE CYyMMBI,
cpemHero  apu(METHUeCKoro, HAWOOJbIIEro  (HAMMEHBINETO)  3HAYCHHS

JHama3zoHa. BrruucieHue KOB(I)(I)I/ILII/ICHTa KOoppeCiisinuu [BYX PpSAAOB OAaHHBIX.
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[TocTtpoeHne crombuaThiX, JTUHEWYATHIX W KPYroBbIX auarpamm. Iloctpoenue
rpa¢ukoB ¢pyuknuii. [Togbop aTuHUM TpeHaa, perieHre 3a1a9 TPOrHO3UPOBAHUSI.

Pemenue 3aa4 ONTUMHU3AllUU C TIOMOIIBIO 3JICKTPOHHBIX TaGJII/II_I

JluckpeTu3anus TPU  MaTEMaTUYeCKOM  MOJICIIMPOBAHUM  HETPEPBIBHBIX
mporieccoB. MopenupoBanue ABIDKEHHs. MonenupoBaHue OHWOIOTHIECKUX
cucteM. MaremaTHdeckue MOAETM B  OKOHOMHKE. BbluuciurenbHbIe
AKCIEPUMEHTHI ¢ MojensiMu. OO0paboTka pe3ysbTaTOB SKCIepUMeHTa. MeTon
HauMEHBIIMX KBaJpaToB. OIllEHKa YHCIOBBIX MapaMeTPOB MOACIUPYEMBIX
O00BEKTOB M TMIPOIECCOB. BoccTaHOBIEHWE 3aBHCHMOCTEH 10 pe3ysibTaTaM

OKCIICPUMCHTA

BepositHOCTHBIE MOJICIIH. Metoanl MomnTe-Kapuo. Muranuonnoe

MoJienupoBanue. CHCTEMBI MacCOBOIO 00CITYKUBaHUS

Tabnuunble (peisIMOHHBIC) 0a3bl JaHHBIX. TabluIa — MPEICTaBICHHE CBEICHUI
00 ogHOTHHHBEIX 00BekTax. Ilone, 3amuce. Kmrou Tabmunpl. Pabora ¢ rotoBoi
6a30i naHHbIX. 3anonHeHue 0as3bl AaHHBIX. Ilouck, copTHpoBKa U (UIbTpanUs
JAHHBIX. 3ampockl Ha BBHIOOPKY JaHHBIX. 3alpochl C  IMapaMeTpaMHu.
BrruncnsieMsle 1ons B 3ampocax.

MHoroTtabiau4Hble 0a3bl JaHHBIX. THITBI CBsI3ed MEXIy Tabiuiiamu. BHenrHuit
kio4. LenmocTHOCTh 0a3bl JaHHBIX. 3aMPOCHl K MHOTOTa0JIMYHBIM 0a3aM JaHHBIX
TexkcroBblii mpoueccop. CpexncrtBa IOMCKAa W aBTO3aMEHbl B  TEKCTOBOM
nporeccope. CTpyKTypUpPOBAaHHBIE TEKCTOBbIE IOKYMEHTHI. CHOCKH, OTJIABJICHUE.

[IpaBuna 1WMTHPOBAHUS HWCTOYHHKOB W odopmiIeHus OubiauorpaduyecKkux

CCBhIIIOK



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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