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IMNOACHHUTEJIBHASA 3AIINCKA

[Tporpamma no uHpopmaTtuke (yriayOiaEHHbIM ypOBEHb) HA YPOBHE CPEIHETO
obmiero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHHI K pe3yJbTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelIbHOM  MPOrpaMMbl  CPEIHEro  OOILEro
oOpazoBanus, npeacraBieHHbpx B DI'OC COO, a Ttakxke denepanbHON padoueit
IPOrpaMMbl BOCITUTaHUS.

[Iporpamma 1o wuHboOpMaTHKe [Ma€T MpPEACTaBICHUE O UEIsIX, OO0uIei
CTpaTeruu OOYy4Y€HHUs, BOCHHUTAHMS W Pa3BUTUSA OOYYAIOIIMXCA CpPEICTBAMMU
yueOHoro mpenmera «HMudopmaTuka» Ha yriayOnEHHOM YpOBHE, yCTaHABIMBAET
o0s13aTenbHOE peIMEeTHOE COJIepKaHue, OpeIycMaTpUBaeT ero
CTPYKTYpUPOBaHUE 110 pa3jielaM U TEMaM Kypca, ONpeAessieT pacipeesIeHue ero
no kjaccam (rogam u3ydyeHusi), 1a€T MPUMEPHOE paclpe/esieHre Y4eOHbIX 4acoB
N0 TEMaTUYECKUM pa3felaM Kypca U PEeKOMEHAyeMylo (IpHUMEpPHYIO)
NOCJIENOBATENBHOCT ~ HMX  M3Y4YEHMS C  Y4YETOM  MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTMKM Y4YeOHOro Ipolecca, BO3PACTHBIX
O0COOCHHOCTEH 00yJarOIUXCH.

[Tporpamma no nHGOpMATHKE ONPEIETAET KOTUUECTBEHHbIE U KAUYECTBEHHBIE
XapaKTEPUCTHKU Y4EOHOro Marepuaia JUisl KaXxJa0ro roja Uu3y4eHus, B TOM YHCIIe
JUISL COZIEP KATEJIbHOIO HAMOJHEHUs Pa3HOro BUJA KOHTPOJS (IIPOMEKYTOUHOU
aTTecTaluu oOyuaromxcs, BCEPOCCUNCKUX IPOBEPOYHBIX pabor,
roCyapCTBEHHOW UTOrOBOM arrectanun). [Iporpamma no uHpopmatuke siBisieTcst
OCHOBOM Il COCTaBJI€HUS AaBTOPCKUX YYEOHBIX MpPOrpaMM M y4eOHHKOB,
NIOYPOYHOT'O TUIAHUPOBAHUS KypCa YUUTEIIEM.

HNudopmaTuka B cpegHem o01ieM o0pa3oBaHUU OTPAXKAET:

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

OCHOBHBIE ~ 00NaCTH  NpUMEHEHUs  WHPOPMATHKH, TPEKIE  BCEro
UH(GOPMAILIMOHHBIE TEXHOJIOTUH, YIIPABIEHUE U COLMANIbHYIO chepy;

MEXAUCIUIUIMHAPHBIN ~ XapakTep HWHGOQOpPMATUKU U HUHPOPMALUOHHOM
NEeSATENbHOCTH.

Kypc uHpopMaTuku Ajis ypOBHsSI CpeIHEro oO0IIero o0pa3zoBaHUs SIBIIAETCS
3aBEpIIAIOIIMM 3TallOM HENPEPBHIBHONW TMOATOTOBKH OOydYaloImuXcsi B 00JacTu
UHPOPMATUKU U HMH(OPMALMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHM, OmUpaercs
Ha cojiepaHue Kypca MH(OPMATUKKA YPOBHS OCHOBHOI'O OOIIero oOpa3oBaHHs U
OMBIT  MOCTOSSHHOTO  NPUMEHEHHS  HMH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHM, AT TEOPETHMUYECKOE OCMBICICHHE, MHTEPIpEeTalnio U 00oO0IIeHne
3TOr'O OMbITA.



PesynpTaTel  yriayOn€HHOro ypoBHA M3y4eHHs ydeOHOro mpeameTa
«MadpopmMatrkay OpHUEHTHPOBAHBI HA TMOJYYCHHUE KOMIIETEHTHOCTEH  JUIs
nocienyroneil  npodeccuoHaIbHOM JIeATeNTbHOCTH KakK B paMKax JIaHHOM
IpeIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell o0nacTsax. OHU BKJIIOYAIOT B CEO0s:

OBJIaJICHUE KJIIOYEBBIMU MOHATUSMU M 3aKOHOMEPHOCTSIMU, HAa KOTOPBIX
CTPOUTCSl JaHHas MpeAMeTHas 00JIaCcTh, PACIO3HABAHHWE COOTBETCTBYIOLIUX UM
IPU3HAKOB M B3aUMOCBSI3€H, CHOCOOHOCTh AEMOHCTPUPOBATH Pa3INYHbIE MOIXOAbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI U3y4yaeMOoi MpeIMeTHON 00IacTH;

yMEHUE pellaTb THUIOBBIE TMPAKTUYECKUE U TEOPETHUYECKUE 3a/auH,
XapakTepHbIE JJI1 HUCIOJIb30BAaHUS METOJOB W HMHCTPYMEHTapusi JaHHOU
peaMETHON 00J1acTH;

HAJIM4YKUE TPEACTABICHUM O JAaHHOW MPEAMETHOW O00JACTH KaK IIeJIOCTHOM
Teopun (COBOKYITHOCTH TEOPHUIi), OCHOBHBIX CBS3X CO CMEXKHBIMH OOJACTIMHU
3HAHUMU.

B pamkax yriyOn€HHOro ypoBHsI M3yuyeHUs MH(OpPMATHKU 00eCreynBaeTcs
IeJICHANPAaBIICHHAS TIOJTOTOBKA OOYYAIOIIMXCA K MPOJOJDKEHHI0 00pa3oBaHUs B
OpraHu3alugax  MpPOPECCHOHATILHOIO  00pa3oBaHUS IO  CHEHUAIBHOCTSIM,
HEMOCPEJICTBEHHO CBSI3aHHBIM € UU(POBBIMU TEXHOJOTUAMM, TaKUM Kak
nporpaMMHasi MHKEeHepus, HHQOpMallMOHHAs 0€301acHOCTh, MH(GOPMAIUOHHbBIC
CUCTEMBbl M TEXHOJOTMH, MOOWJIBHBIE CHUCTEMbl U CE€TH, OOJbLIME JaHHBIE H
MalIMHHOEe O0O0y4YeHUe, TMPOMBIINUICHHBIM WHTEPHET BEIIeH, WCKYCCTBEHHBIN
WHTEJUIEKT, TEXHOJIOTMH OeCIpOBOJHON CBSA3H, POOOTOTEXHHKA, KBAHTOBBHIE
TE€XHOJIOTUH, CUCTEMBbI PACIpPEACTIEHHOIO PEECTpa, TEXHOJOTUH BHUPTYaIbHOW U
JIOTTOJTHEHHOM PEalbHOCTEM.

OcHoBHast T1enb u3ydeHUsi yudeOHoro mpeamera «Hudopmatuka» Ha
yrayOnéHHOM  YpOBHE CpemHero o0miero oOpa3oBaHus — oOecreueHune
JaNbHEHIIero pa3BUTUS WHOOPMAIMOHHBIX KOMIIETEHIIMNA 00ydYaromerocs, ero
TOTOBHOCTH K KM3HH B YCIIOBUSAX Pa3BUBAIONMIETOCS MH(POPMAIIMOHHOTO OOIIeCTBa
Y BO3pacTalollleldl KOHKYPEHIMM Ha pbhIHKE TpyJaa. B cBA3M ¢ 3TUM HU3ydeHHE
uHpopmatuku B 10—11 xiraccax 70mKHO 00€CTICUUTD:

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

c(OpMHPOBAHHOCTh OCHOB JIOTUYECKOT'O U aITOPUTMHUYECKOTO MBILLIIEHUS;

chOpMHUPOBAHHOCTh YMEHUU pa3nudarth (akThl M OIEHKH, CpPaBHUBATH
OLICHOYHbIE BBIBOAbI, BUJETh UX CBS3b C KPUTEPUSMH OLCHUBAHUSA U CBS3b
KPUTEPHUEB C ONPEACIEHHON CUCTEMOM IIEHHOCTEH, MTPOBEPSITH HA IOCTOBEPHOCTh U
00006m1aTh nHpOpMaIHIO;



c(OPMUPOBAHHOCTh ~ NPEACTABICHUA O BIUAHUA  HHPOPMAIIMOHHBIX
TEXHOJIOTMM Ha JKU3Hb 4YeJOBEeKa B OOLIECTBE, MOHMMAHHWE COLUAJIBHOIO,
HDKOHOMHYECKOI0, MOJUTUYECKOTO, KYJIbTYPHOTO, HOPHUAMYECKOrO, IPUPOIHOTO,
HPrOHOMHYECKOT0,  MEOUUMHCKOr0 U (DPU3MOJIOTMUECKOr0  KOHTEKCTOB
UH(OPMAIMOHHBIX TEXHOJIOTHA;

INPUHATHE MPABOBBIX U 3TUYECKHUX ACIIEKTOB MHPOPMALMOHHBIX TEXHOJIOTHUH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBJICUEHHBIX B CO3/AHUE U UCIIOJIB30BAHUE
MH(POPMAILIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE UHPOPMALIIH;

CO3/IaHKM€ YCIIOBUW NJisi Pa3BUTHUS HABBIKOB Y4€OHOM, MPOEKTHOM, HAy4dHO-
UCCJIEIOBATENbCKOM U TBOPYECKOM NEATEIbHOCTH, MOTHMBALIMM OOYyYarOIIUXCS 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 CPE/ICTB ONEPALIMOHHON CUCTEMBI, 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,
U3MEpeHuss MHOOPMAIIMOHHOTO O0BbEMa JTaHHBIX, OCHOBBI aJlreOphl JIOTUKH U
KOMITBIOTEPHOI'O MOJECIIUPOBAHUS.

Pasgen «AJaropurmMbl M NPOrpaMMHMPOBAHME» HAIPABICH HA Pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHUS, pa3pa00TKy aJlTOPUTMOB U OLIEHKY MX CJIOKHOCTH,
¢bopMupOBaHHE HABBIKOB peau3alliid MPOTpaMM Ha S3bIKaxX MPOTrpaMMHPOBAHUS
BBICOKOT'O YPOBHS.

Paznen  «MH(popMauMOHHBbIE  TEXHOJOIMH»  TIOCBALIEH  BOIIPOCAM
npUMEHEHUsT MH(GOPMAIMOHHBIX TEXHOJOTUM, pPEaTu30BAHHBIX B MPUKIAIHBIX
IIPOrPaMMHBIX IIPOJYKTaX W MHTEPHET-CEPBHUCAX, B TOM YHUCIE B 3aJa4ax aHaJIM3a
JAHHBIX, MCMOJb30BAHMIO 0a3 JAHHBIX W 3JEKTPOHHBIX TaOMULl JJIs pELEHUs
IIPUKJIAIHBIX 3a/]1a4.

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

YrnyOnéHHslii ypoBeHb U3y4€HUs HWH(OPMATUKH pEKOMEHAyeTCs s
TEXHOJIOTUYECKOT0  MpPOQMiIsl, OPHUEHTUPOBAHHOIO HAa  MHXXEHEPHYIO U
UH(OPMAIIMOHHYIO C(epbl AESITENbHOCTU. YTIyONEHHBI YpPOBEHb HU3YUYEHUS
uHPOPMATUKN OOECTeUnBaET: MOJATOTOBKY OOy4YaloIIUXCs, OPUCHTHPOBAHHBIX Ha



CHEIUANTBHOCTH B 00JaCTH WHOOPMAITMOHHBIX TEXHOJOTUHA W WHKCHEPHBIC
CHEIUANTBHOCTH, Y4YaCTHE B MPOCKTHOM U WCCIENOBATEIbCKON NESITEIbHOCTH,
CBS3aHHOW C COBPEMEHHBIMHM HAMpABJICHUSMH OTpacid HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, MTOATOTOBKY K YYACTHIO B OJIMMITMA/IAX U ClIa4ye
EnwHOro rocyapcTBEHHOTO 2K3aMeHa 1Mo HH(OpMaTHKE.

[TocemoBaTeNbHOCTh M3YYCHHUS TEM B TMpeAenax OJHOTO Trojaa OO0ydeHHS
MOXXET OBITh HM3MEHEHa IO YCMOTPEHHIO YYHUTENS NpH TOJATOTOBKE pabouei
IIPOrpaMMBbl U TTIOYPOYHOTO TJIAHUPOBAHHS.

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

TpeGoBaHus TEXHUKM 0€30MaCHOCTM M TUTMEHbl Tpu  paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMIOHEHTaMU IU(PPOBOTO OKPYKEHUS.

[IpuHuunbl paboOThl KOMIBIOTEPOB 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 TeHACHIIUU pa3BUTHS KOMIBIOTEPHBIX  TEXHOJOTHIA.
[TapannenbHbie BBIYNCIICHUSL. MHoromnpoueccopHsie CHUCTEMBI.
Cynepkomnbtotepbl. PacnipenienéHapie BRIYUCTUTEIBHBIE CUCTEMBI U 00pabOTKa
OOoNbIIMX JaHHBIX. MOOWIbHBIE LHM(PPOBBIE YCTpPOWCTBA W HUX pPOJb B
KOMMYHUKAIUSX. BcTrpoennbie KOMITBIOTEPHI. MUKpPOKOHTPOJLIEPHI.
PoGoTu3npoBanHbie MPOU3BOACTBRA.

[IporpammHuoe obecrieueHrne KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. BUIbI
mporpaMMHOr0o o0ecriedeHus: M uxX HasHadeHne. OCOOCHHOCTH MPOTrPaMMHOTO
oOecrieyeHus: MOOWIBHBIX ycTpoicTB. [lapamnenbHoe mnporpaMMHUpOBaHUE.
CuctemHoe mnporpammHoe oOecreueHue. OnepaluoOHHbIE CUCTEMBI. Y TUJIUTHI.
HpaiiBeppl  ycTpoiicTB. MHCTammsiuuss W JAEUMHCTALALMUSA  OPOTPAMMHOIO
obecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHITUIIBI pa3MelleHUs] ¥ WMEHOBaHMS (haljioB B
nosiroBpeMeHHou nmamsitu. [llabnons! ajist onucanus rpymnn Gansios.

[IporpammHoe oGecrnieuenue. JIuneH3npoBaHue MPOrpaMMHOTO 00ECTIeYeHUS
u 1uudpoBsix pecypcoB. IlpompuerapHoe u  cBOOOJHOE MPOrpaMMHOE
obOecnieuenne. KoMmmepueckoe 1 HEKOMMEPUECKOE MCIOIB30BaHUE MTPOTPAMMHOTO
oOecrieueHusi W UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIUBaeMas
3aKOHOJIaTeNbCTBOM Poccuiickoin denepaliny 3a HEMPABOMEPHOE HCMOJIb30BaHUE
IPOrpaMMHOro odecredeHus: U HUPPOBBIX PECYPCOB.

[IprHIUIIBI TOCTPOCHUS U annapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Cerebie npotokonsl. Cets MHTEpHET. Anpecanust B cet MuTepuet. [IpoTokosib
creka TCP/IP. Cucrtema JOMEHHBIX UMEH.

Paznenenune IP-cetm Ha mojaceTd ¢ MmoMoIIbl0 Macok mnoxacerei. CereBoe
agMuHUCTpUpoBaHue. [lolyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hamuuusi CBA3U € y3i0M certu. OmnpejeneHue mapiipyTa JBHXKEHUS
ITAKETOB.

Bunet  nmestenpHoctm B cetu  HHtepHer.  CepBucel  MHTEpHeTa.
["eonndopmalionHbie CUCTEMBI. ['€0IOKAIMOHHBIE CEPBUCHI PEATHHOTO BPEMEHU



(Hampumep, JIOKanusi MOOWIBHBIX TEIeQOHOB, OMPEICICHHE 3arpyXEHHOCTH
aBTOMarucTpaieil), ”HTEpHET-TOProBIIsL, OpPOHUPOBAHUE OUIETOB U TOCTHHHIL.

['ocynapcTBEHHBIE 3JEKTPOHHBIE CEPBUCHI U yciyrd. ColuanabHbIE CETH —
OpraHu3alus KOJJIEKTUBHOTO B3aMMOJEUCTBHUS M oOMeHa naHHbIMU. CeTeBoii
ATUKET: TMpaBWia MOBeleHUs B KuOepnpoctpaHcTBe. [IpobiiemMa moiMHHOCTH
noJiydueHHou nHpopmanuu. OTKpeITbIE 00pa30BaTEIbHbIE PECYPCHI.

TexXHOreHHblE W SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHHEM
UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUi. OOmue mpoOieMbl 3alluThl
uHpopmanmu  u  uHbOpManMOHHOM  Oe3omacHocTH. CpeacTBa  3aIUThHI
uH(pOpMaIMM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W ABTOMATH3MPOBAHHBIX
uH(OpMAITMOHHBIX ~ cucTeMmax. [IpaBoBoe oOecrieueHne HWHGOPMAIIMOHHON
0€30I1aCHOCTH.

[IpenoTBpamieHue  HECAaHKIMOHUPOBAHHOIO  JOCTyNMa K  JIMYHOU
KOH(UIEHINATBbHON HHQOpMALMK, XpaHSAUIEHCs Ha MEePCOHAIBHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpOMCTBax. BpenoHocHOe mporpaMMHOe 00ecreyeHue U CrocoObl
O0opbObl ¢ HUM. AHTHUBUPYCHBIE Nporpammbl. OpraHu3anus JHUYHOTO apXuBa
uHpopmaiu. PezepBHoe konuposanue. [laponbHas 3anura apxusa.

[MudpoBanne naHHbiX. CUMMETPUYHBIE W HECUMMETPUYHBIE IIHQPBHI.
[Mudper npocroir 3amensl. [ludpp Leszaps. [udp Bukenepa. Anroputm
mgpoBanus RSA.

Teopernveckune 0CHOBbI MHPOPMATHKH

Nudopmanusi, nanusie u 3Hanus. MubopmalmoHHsie nporeccsl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepblBHBIE W JUCKPETHBIE BEJIWYMHBI WU CUTHaJIbl. Heo0xoammMocTh
JUCKpEeTU3alu HHQPOpMAIMK, MpPEeJHA3HAUCHHON [UIS XpaHEeHWs, Mepedaud U
00paboTKH B U(PPOBHIX CHCTEMaX.

JIBouuHOoe KOAMpoBaHHWE. PaBHOMEpHbIE W  HEPaBHOMEDHBIE  KOBI.
JlexoaupoBaHue COOOIEHM, 3aMTMCAHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOJOB.
Ycenosue @Pano. IlocTpoeHne OIHO3HAYHO ACKOAMPYEMBIX KOJOB C IIOMOILBIO
nepesa. Eqununbl n3mepenus koiaundecta nHpopMannu. AndaBUTHBIN TOIXO K
OLIEHKE KOJIMYECTBa MH(POPMAIUH.

Cucrembl cuucienus. Pa3BépHyTas 3amuch IHENbIX M JAPOOHBIX YHMCEN B
NO3ULIMOHHON cucteMe cuMciieHdd. CBoOWCTBa MO3UIIMOHHOM 3aluCU  4YHCHa:
KOJIMYECTBO LU(P B 3aIUCH, NPU3HAK JACIUMOCTU YUCIa HA OCHOBAaHUE CHUCTEMBI
CUMCIICHUSA. AJITOPUTM IIEPEBOJA LIEJIOr0 Yucia U3 P-MUHON CUCTEMBI CUHMCIIEHUS B
JECATUYHYI0. AJNTOPUTM IepeBoja KOHEUHOW P-wuHON npoOu B NECATHUHYIO.
ANTOPUTM TEepeBO/a ILEJIOr0 YHUCiIa M3 JECATUYHOM CHCTeMbl cuucieHus B P-
nuyHyto. IlepeBox koHewHOW aecsITHUHOM JpoOu B P-uunyro. JIBonuHas,
BOCBMEpPUYHAS U IIECTHAALATEPUYHAS CHUCTEMbl CUMCIIEHUS, CBSI3b MEXKIY HUMHU.



ApudmMernueckre orepanydyd B TMO3UIIMOHHBIX CHUCTEMaX CUHUCIEHUS. TpoudHas
YPaBHOBEILICHHAs! CUCTEMA CUUCIICHUS. JIBOMUHO-/IECATUYHAS CUCTEMA CUUCIICHMUS.

KonupoBanne TtekctoB. KommpoBka ASCII. OpHoOGalTHBIE KOIUPOBKH.
Crangapr UNICODE. KoaupoBka UTF-8. Omnpenenenue uHPOPMaMOHHOTO
00bEMa TEKCTOBBIX COOOIIEHUM.

KomupoBanne  u3oOpaxenuil. OueHka  UMHGOPMAIMOHHOTO  00BEMaA
rpaUUecKuX TaHHBIX MMPH 33JIaHHBIX pa3penieHuu U TTyOnHe KOIMPOBaHUS I[BETA.
[IBetoBbie Mozenu. BekTopHoe komupoBanue. @opmatrhbl rpadguueckux (Haiiios.
Tpéxmepnas rpaduxa. OpakranbHas rpapuka.

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

Anrebpa noruku. [loHsTHe BBICKa3bIBaHMS. BbickaspiBaTenbHbIE (HOPMBI
(npemukatsl). KBaHTOpPHI CyI11€CTBOBAHMS M BCEOOLTHOCTH.

Jlornueckue omepanuu. TaOauIlbl UCTUHHOCTU. JlOorMyeckue BBIPAKCHHUS.
Jlormueckue TtoxnaecTBa. JloKa3aTelnbCTBO JIOTUYECKUX TOXKIECTB C IOMOIIBIO
TaOJIUIl UCTUHHOCTH. JIorrdeckue oneparuuy 1 ornepanuy HajJl MHOKECTBaMH.

3aKoHBI anreOpbl JIOTUKUA. DKBUBAJICHTHBIE MPEOOpPA30OBAHMS JIOTHUYECKUX
BbIpa)XCHUU. JlIornyeckue ypaBHEHUs U CUCTEMbI YPABHEHUN.

Jlornueckue ¢GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTMUECKUX
GyHKIUN OT KOJIMYECTBA apryMeHTOB. [1oiHbIe CUCTEMBI JIOTHYECKUX (DYHKIIUM.

Kanonnueckue  popmbl  jmoruueckux  BbipakeHuil.  CoBepIlleHHBIC
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajibHbie (OPMBI, QJITOPUTMBI HX
MOCTPOCHMUS IO TabJINIE UICTUHHOCTH.

Jlormueckue »3y€eMEHTHI B COCTaBe KommbroTepa. Tpurrep. Cymmarop.
MHoropa3psanbeii cymmarop. IloctpoeHne cxem Ha JIOTUYECKHX 3JIEMEHTax I10
3aIaHHOMY JIOTUYECKOMY BBIP@XKEHHUIO. 3alUCh JIOTUMYECKOTO BBIPAXKEHUS IO
JIOTUYECKOU CXEME.

[IpencraBineHre MLENbIX YKMCET B MAMATH KOMIbiOTepa. OrpaHUYEeHHOCTH
Jana3oHa 4YUCeNl MpU OrPaHMYCHUU KoJMYecTBa paspsaoB. [lepenosnHeHue
pa3psHON CeTKH. be33HakoBbIe M 3HAKOBBIC JaHHbIC. 3HAKOBBIA OWUT. JIBOWUYHBIN
JIOTIOJIHUTENIbHBIN KOJ OTPULIATEIIbHBIX YUCEN.

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

[IpencraBiieHre BELIECTBEHHBIX YKCEN B MaMsITH KOMIIBIOTEpA. 3HAuallas
JacTh M MOPSAJOK uMcliia. Jlmanma3oH 3HAYEHWI BEIICCTBEHHBIX uucell. [1pobiaeMbl
XpaHEHUs BEIIECTBEHHBIX YHCEJ, CBS3aHHBIE C OTPAHMYCHUEM KOJIUYECTBA
paspsiaoB. BbINOMIHEHUE omepanuii ¢ BEHIECTBEHHBIMM YHCIIAMHU, HAKOIUJIEHUE
OIIUOOK MPU BBIUYUCICHUSIX.



AJITOPUTMBI H IPOTPAMMMPOBAaHHE

Onpenenenne BO3MOXKHBIX PE3yJIbTATOB Pa0OTHl MPOCTEHIINX AJITOPUTMOB
YOPABJICHUS] HCIOMHUTENIMU U BBIYMCIUTEIBHBIX anroputMmoB. OmpezeneHue
WCXOJIHBIX JAHHBIX, PU KOTOPBIX AJITOPUTM MOKET J1aTh TpeOyeMbIi pe3yibTarT.

Dtamnbl penieHus 3aJad Ha KoMIbloTepe. MHCTpyMeHTalabHBIE CpPElICTBA:
TPAHCIATOP, OTIAAAUUK, mpoduaupoBumK. Kommunsuus W UHTEpHpeTanus
nporpaMm. BupTyasibHble MalllHBI.

WUurterpupoBanHas cpena pa3paboTku. Meroasl OTIAIKU IPOrpamM.
Hcnonb3oBanue TpaccupoBouHbIX Tabmuu. Otnagounbii BbIBOA. [lomarosoe
BBIITOJTHEHUE ITpOTrpaMMbl. Toukn octaHoBa. [IpocMOTp 3HaYEHUIN IEPEMEHHBIX.

A3k mporpammupoBanust (Python, Java, C++, C#). Tunel gaHHBIX:
LEJIOYHCIICHHbIE, BELIECTBEHHbIE, CHUMBOJIbHBIC, JIOTMYECKHE. BeTBieHusl.
Cnoxnble ycnoBus. Ilukner ¢ ycrnoBuem. Ilukiasl 1Mo mepeMeHHOM.
B3auMo3aMeHseMOCTh  pa3lIMYHBIX  BUJAOB  LMKJIOB. VHBapumaHT  1mukJia.
CocTaBieHue HUKIAa C HUCHOJIb30BAHUEM 3apaHee OMNpEeIEHHOr0 WHBAapUaHTA
KA.

JlokyMeHTHpOBaHUE IPOrPaMM. Hcnonb3oBanue KOMMEHTapHEB.
[ToaroroBka onucaHusi IpOrpaMMbl U HHCTPYKIIMH JJIs TOJIB30BaTENS.

AnroputMbl 00pabOTKH HATYpalbHBIX YUCEII, 3alMCAHHBIX B MO3UIIMOHHBIX
CUCTEMAaxX CYHMCIECHMs: pa3OMEeHHe 3aluch 4Yucia Ha OTHAEIbHble LHUDpBI,
HAaXOXJEHUE CYMMBbI W TIpouW3BeleHUs NU(]p, HAXOKICHUE MaAKCHMAIbHOU
(MUHUMAJIBHOW ) LI PHI.

HaxoxneHnue Bcex MpOCTBIX YHCENl B 33JlaHHOM JuanasoHe. [IpeacraBnenue
YHUCJIa B BUJIE€ HA0Opa MPOCTHIX COMHOXKUTENEH. AJITOPUTM OBICTPOrO BO3BEIAECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAmuXxcs B (aitnax. TekcToBbie U TBONYHBIC (DAITbI.
daitnoBbie TiepemMeHHBIE ((aitnoBbie ykaszartenu). Urenue u3 (aitna. 3anuch B
daii.

Pa36uenue 3anaun Ha noazagauu. [loamporpammel (Iponeayphl U PYyHKIIUH).
Pexypcusi. PekypcuBHble 00beKTHl ((pakTanbl). PexkypcuBHbIE NpOUEAYpHl U
bynkuuu. Mcronb3oBanue cTeka Juisi OpraHu3aliii PeKyPCUBHBIX BHI30BOB.

Hcnonb3oBanue cTaHIapTHOW OMOIMOTEKH fA3bIKA MPOTrpaMMHUPOBAHUS.
[lopkntoyenne  OMOMMOTEK  MOAIPOrpPaMM  CTOPOHHUX  IPOU3BOJAUTENEH.
Moy bHbBINM NPUHIUI TOCTPOCHUS IPOTPaMM.

Yucnennele MeTonpl. TouHoe U TpHOMMKEHHOE pEUICHUS 3a/1auu.
UuclieHHbIe METOJIbI pElICHUs] YPAaBHEHHI: METO] epedopa, METO I TTOJIOBUHHOTO
nenenusi. [IpuOnmkEHHOE BBIYMCICHUE JJIMH KPUBBIX. BbIUuclieHHe IUiomaen
buryp Cc TOMOIIBI YHUCIECHHBIX METOAOB (METOJ MPSMOYTOJLHUKOB, METOI



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

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  (QYHKIIMM — S3bIKA
MpOrpaMMHUPOBaHUs JIJI1 00paOOTKHM CUMBOJBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TMOJCYET KOJMYECTBA TOSIBICHUM CHMBOJIAa B CTpPOKE,
pa3OueHue CTPOKM Ha CJIOBa MO MPOOETbHBIM CHMBOJAM, MOUCK MOJCTPOKH
BHYTPHM JAHHOM CTPOKH, 3aMEHA HAWUJICHHOW IIOJICTPOKH Ha JPYIyI CTPOKY.
['enepanus Bcex CJIOB B HEKOTOPOM anaBUTE, YIOBIETBOPSIONIMX 3aJJaHHBIM
orpannueHusiM. [IpeoOpazoBanue ynciaa B CHMBOJIbHYIO CTPOKY U 00OpaTHO.

MaccuBbl W TOCIENIOBATEIIBHOCTH uucell. Briuncienne 0000IIEHHBIX
XapaKTePUCTHK 3JIEMEHTOB MACCUBA WJIM YUCJIOBOM MOCIEA0BATEIbHOCTH (CYMMBI,
MPOU3BEICHUS, CPEIHEro apupMEeTHIECKOro, MUHUMAILHOTO M MaKCUMaJIbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIUX 33aJaHHOMY YCIOBHIO).
JIMHEWHBIN MOUCK 3aJaHHOTO 3HAYEHHS B MACCHUBE.

CopTupoBKa 0OJJHOMEPHOT0 MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOT
my3bIpbKa, METOJ[ BbIOOpa, COPTHpOBKa BcTaBKamu). COPTHUPOBKA CIHSHUEM.
brictpas coptupoBka MaccuBa (anmroputm QuickSort). JIBomuHBI TOHCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccuBbl (MaTpullbl). AJTOPUTMBI 0O0pPaOOTKH JBYMEPHBIX
MaCCHBOB: 3al0JHEHUE ABYMEPHOTO YHUCIOBOI0 MAaCCHUBA MO 3aJJaHHBIM MpaBuUiaM,
MOUCK 3JIEMEHTa B JBYMEPHOM MAacCHBE, BHIYUCIECHUE MAaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MAacCHBa, IEPECTAHOBKAa CTPOK M CTOJOIOB
JIBYMEPHOI'O MacCHBa.

NupopmanmoHHbIe TEXHOJIOTUH

TexcroBerii mpomeccop. PemaktupoBanume u Qopmaruposanue. IIpoBepka
opdorpadum u rpammaruku. CpencTBa TOWCKA W aBTO3aMEHBI B TEKCTOBOM
npoueccope. Mcnons3oBanue  crwieid.  CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokyMeHTbl. CHoOckM, orjaBiieHne. KosuiektuBHas paboTa ¢ JIOKYMEHTaMH.
NHCTpyMEHTHI pelieH3upOBaHUsI B TEKCTOBBIX Mpoiieccopax. OOMayHble CEPBUCHI.
HenoBass mepernmcka. Pedepar. I[lpaBunma nwuTHpOBaHUS HUCTOYHUKOB U
oopmienuss Ombnmuorpadguueckux cchuiok. OdopmieHHe CIUcKa JUTEPaTypHhI.
3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOM TekcTa. TeXHUYECKUE CpeicTBa BBOJIA
Tekcta. Cnenuaau3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTHYECKHUX
TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIEC 3aJa4d aHajdu3a JAHHBIX: MPOTHO3UPOBAHME,
Kinaccudukainus, KiacTepuszaius, aHaiu3 OTkIoHeHu#. IlocienoBaTenbHOCTH
pelieHus 3aja4 aHaiu3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OUYMCTKA M OIICHKA
KauyecTBa JaHHBIX, BBIOOP W/WIM MOCTPOEHUE MOJIENH, MPeoOpa3oBaHKUE JaHHBIX,
BU3yalM3allksl JTaHHBIX, UHTEPIpEeTalus pe3ylbratoB. [Iporpammubie cpeactsa u



WHTEPHET-CEPBUCHI I 00paOOTKU U MPEACTaBICHUS NaHHBIX. bolbllne naHHbIE.
MammunHoe 00yuenue. HTemekTyansHblil aHAIU3 TaHHbIX.

AHanu3 JaHHBIX C MOMOIIBIO AIEKTPOHHBIX TAaOIUI. BblyncCleHne CyMMBl,
CpelHEro apu(pmMeTH4ecKoro, HauOobIIEro (HAMMEHBIIETr0) 3HAYCHHsI JUana3oHa.
Boeruucnenue koddduiieHTa Koppessiiuu ABYX psanoB naHHbIX. [loctpoeHue
CTOJIOUATBHIX, JUHEWYAThIX M KpPYroBbix nuarpamm. Iloctpoenue rpadukos
dbynkuuii. [Togbop nuHUM TpeHaa, pelIeHnE 3a/1a4 TPOTHO3UPOBAHUSI.

UuciieHHOE pellleHHe YpaBHEHUWH C TIOMOIIBI0 MOoja0opa mapameTpa.
Ontumuzanms Kak NOMCK HAWJIyYIIEro pelieHus B 3aJaHHbIX yclaoBUsX. lleneBas
byHkIus, orpaHudeHus. JlokaibHbie W TJI00ANBHBIA MHUHUMYMBI II€JI€BOM
bynkuuu. Pemenune 3a1a4 onTUMHU3AIUU C TIOMOIIBIO 3JIEKTPOHHBIX TaOHII.

11 KVIACC

Teopernueckue 0CHOBbI HHPOPMATHKH

Teopernyeckue MOAXOAbl K OLEHKE KoJaudecTBa HWHGOpMaIMU. 3aKkoH
annutuBHOCTH MH(popMmanuu. @opmyna Xapriau. MHpopManus U BEpOSTHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTusi naHHbiX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CXKaTHUs [OAHHBIX C MOTEPSMU. YMEHBbUICHUE
rIIyOuHBI KogupoBaHus 1BeTa. OCHOBHBIE Uaen anroputmoB cxkarus JPEG, MP3.

CkopocTh Tmepenayu  JaHHBIX. 3aBUCHUMOCTb BPEMEHHM I€peladd  OT
UH(OPMAITMOHHOTO 00BhEMA JAaHHBIX U XapPaKTEPUCTUK KaHama CBs3HW. [IpuunHbI
BO3HMKHOBEHHUSI OMIMOOK TMpu T1epefgadye JAaHHbiX. Kojabpl, MO3BOSIONINE
OOHapy’>XUBaThb M HUCHPABIATH OIIMOKH, BO3HUKAIONIME TpU TMeperaye JaHHBIX.
Paccrosinue Xsmmunra. KoaupoBanue ¢ noBropenneM 6utoB. Koabl Xammunra.

Cucrembl. KOMIOHEHTBI CHUCTEMBI W UX B3aumojcucTBue. CUCTEMHBIN
s dexT. Ynpapnenue kak nHGOPMAIMOHHBIN Tipotiecc. OOpaTHast CBS3b.

Mogenn u monenupoBanue. Llens moaennpoBanusi. COOTBETCTBHE MOJAEIH
MOJIETUPYEMOMY OOBEKTY WJIM MpoIleccy, 1eu MoaenupoBaHus. dopmanu3aius
NIPUKJIAJIHBIX 3a]1a4.

[IpencraBienne pe3yabTaTOB MOJACIUPOBAaHUS B BHUAC, YIAOOHOM IS
BOCIIPHSATHS YEJIOBEKOM. [ 'paduueckoe mpeacTaBiIeHUe JAHHBIX (CXEMbl, TAOJIHIIHI,
rpaduKkm).

['padbr. OcHoBHBIE MOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEXHOCTH, BECOBBIX MATpHI], CIHACKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX 3a/ad, CBS3aHHBIX C aHamu3oM TrpadoB (MOCTPOCHHE
ONTUMAJILHOTO MYTH MEXJIy BepIIMHaAMU Trpada, OmpeaeieHne KOoIU4ecTBa
pa3IMYHBIX IYyT€d MEXIAy BEPIIMHAMU OPUEHTUPOBAHHOTO AIMKINYECKOTO

rpada).



JlepeBns. bunapnoe nepeBo. JlepeBbs momcka. CrocoObl o0xoma mepena.
[IpencraBnenne apudMeTUUECKUX BBIPAKEHUN B BUJE JepeBa. JIUCKpETHBIE UTPHI
JIBYX UTPOKOB € MoJjHOM nHpopManuei. [loctpoenue nepesa nepedopa BapuaHToOB,
OMHUCAHUE CTPATETUU UrPhl B TAOIUUHON (hopMe. BrIUTphINIHbIE U MPOUTPHILITHEIE
MO3ULIUN. BBIMTpBIIIHEIE CTpaTEeruu.

CpencrBa UCKyCCTBEHHOIO MHTEIUIEKTa. CEpBUCHI MAIIMHHOTO INEPEBOJA U
pacrio3HaBaHusl yCTHOU peun. KorHuTHUBHBIE cepBUCHL. MaeHTH(UKAIMSI U TTOUCK
U300paKEHUI, pacro3HaBaHKe T Camoo0Oyyatomuecs CUCTEMBL.
M cKyCCTBEHHBIM HMHTEUIEKT B KOMIIBIOTEPHBIX HUrpax. lcronp3oBaHue MeToI0B
MCKYCCTBEHHOI'0 MHTEJUIEKTa B OOydaromux cucremax. Mcnosnb3oBaHue MeToA0B
HCKYCCTBEHHOT'O MHTEIJIEKTa B poOoToTexHuke. MHTepHeT Bemei. [lepcrexkTuBbl
Pa3BUTHUSL KOMIIBIOTEPHBIX HHTEJUIEKTYJIbHBIX CUCTEM. HelpOoHHbIE CETH.

AJITOPUTMBI H IPOTPAMMHMPOBAHHE

dopmanuszanus  HOHATUSA  anropurma.  Mammnaa  TeropuHra  Kak
YHUBeEpcaJIbHas MOAeNb BerancieHuil. Teznc Uépua—Trropunra.

OrneHka CIIOKHOCTU BBIYMCIEHUN. BpeMs paboTel u 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 4YMCEN B 3aJaHHOM JWAIla30HE C IMOMOINBI aAJIrOpUTMA
«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 TNPaBUIBHOCTH CKOOOYHOTO BbIpaKeHUs. Brruncienue
apuPMETHIECKOTO BBIPAXKEHHUS, 3aMMMCAHHOTO B MOCT(PUKCHOM opMme.

Ouepenu. Mcnonb3zoBaHue ouepeau AJisi BPEMEHHOIO XPAHEHHUSI TaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIBHOIO OCTOBHOIO J€peBa
B3BEIIEHHOTO CBSI3HOTO HEOpHEHTHpoBaHHOTrO rpada. KomuuecTBo pa3ianyuHbIX
nyTel MeXay BEpIIMHAMU OPUEHTHUPOBAHHOTO AlMKIMYECKOro rpada. AJropuTm
JIeUKCTpHL.

HepeBbs. Peannzanus nepeBa ¢ NOMOILIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(bunapusie) aepeBbs. [locTpoeHue nepeBa Il 3aJaHHOTO apUPMETUUECKOTO
BBIpAKEHHUs. PeKypcuBHbBIE aliropuTMbl 00x01a jaepeBa. Mcronb3oBaHue CTEKa U
ouepeau Jjisi 00Xo/1a AepeBa.

JuHamuyeckoe NpOrpaMMHUpPOBAHME KaK METOJ PpEIIEHWS 3a1ad  C
COXPAaHEHHEM NPOMEKYTOUHBIX PE3YIbTATOB. 3aJa4d, PEIMIAEMBIE C IMOMOULIBIO



TUHAMAYECKOTO MPOTPAMMHUPOBAHUS: BBIUHUCICHWE PEKYPCUBHBIX (YHKIIHMH,
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-OPUEHTHUPOBAHHOTO IMOJXOJa.
WNukancynsuus, HaclieIoBaHUE, MOTUMOP(HU3M.

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

O630p  s3bIKOB  mporpamMmupoBanus.  [loHstue o  mapaaurmax
MpOrpaMMHUPOBAHUS.

HNudopmManuoHHbIE TEXHOJIOTHH

OTtanbel  KOMIIBIOTEPHO-MAaT€MaTHYECKOr0  MOJEIHPOBAHUSA:  TOCTAaHOBKA
3ajaud, pa3paboTKka  MOJENIHU, TECTUPOBAHUE  MOJCIH, KOMIIBIOTEPHBIN
HKCHEPUMEHT, aHAJIU3 PE3YyJIbTATOB MOJICIIUPOBAHMUS.

Juckpetuzanusi OpU MaTEMATHYECKOM MOJECIMPOBAHUU HEMPEPHIBHBIX
npoieccoB. MogenupoBanue JBWKEHHsS. MoJeaupoBaHue OHOJOTUYECKUX
cucteM. MaremaTuyeckue  MOJACIM B JIKOHOMHUKE.  BBIYUCIUTEIBHBIC
HKCTIIEPUMEHTHI C MOJICIISIMHU.

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

BepositHocthbie mogenu.  Mertonsl Monte-Kapno.  MmuranumonHoe
MozenupoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHHS.

Tabmuunsie (pensioHHBIE) Oa3bl MaHHBIX. Tabmuiia — mpeacTaBICHUE
cBefeHuii 00 ogHOTMHHBIX oOBekTax. Ilose, 3ammcek. Kirou tabmumel. PadoTa ¢
roToBoi 0a3oil MaHHBIX. 3amoyiHeHWE Oa3bl AaHHBIX. [loMCK, cOpTHpOBKa U
bunbTpanus JaHHBIX. 3apPOChl Ha BBIOOPKY AaHHBIX. 3allpOChl C MapaMeTpamHu.
Brruuciisiemsie 1o B 3amrpocax.

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

NutepHer-ipuiioxkenus. [lonaTre o cepBepHON U KIIMEHTCKOM 4acTsAX CaWTa.
TexHoJIOTusl «KJIUEHT — CepBEP», €€ NTOCTOMHCTBA U HenocTaTku. OCHOBBI S3bIKA
HTML wu kackamubix tabmur ctuneit (CSS). Cuenapum Ha si3bike JavaScript.
dopMmbl Ha BEO-CTpaHUIIE.

Pa3merienne BeO-caliToB. Yciayra XxocTuHra. 3arpy3ka ¢aijioB Ha CauT.

BBon n300pakeHUi C MCIOJIB30BAaHUEM PA3JIMYHBIX HU(POBBIX YCTPOWCTB
(madpoBeIX (poTOanmapaToB M MHKPOCKOTOB, BHUICOKAMEp, CKAaHEPOB U JIPYTUX



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

MHuorocnolinble u3o0Opaxenus. TexkcroBble ciou. Macka ciosi. Kanainsbl.
Coxpanenue BblAeneHHONW oOnactu. IloaroroBka wimtocTpanuil A BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

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

[IpyHOMOBI  TIOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJCIIEH.
Cerounble Mogenu. Marepuansl. MoJaenupoBaHHE HWCTOYHHUKOB OCBELICHUS.
Kamepsl. ApautuBsble TexHonoruu (3D-npunrepst). IloHatne o BupTyaabHOU
PEaIbHOCTH U JONIOJIHEHHOM PEAIBHOCTH.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3ysibTaThl  OTPaXKalOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaromuxcsd pyKOBOACTBOBAThCA C(HPOPMUPOBAHHOW BHYTPEHHEU IO3HMIIMEH
JUYHOCTH, CHCTEMOW LEHHOCTHBIX OPUEHTALUMH, IIO3UTHBHBIX BHYTPEHHHX
yOeXAeHUH, COOTBETCTBYIOIIMX TPAAULMOHHBIM LEHHOCTAM POCCHUHCKOIO
OOlIECTBA, PACHIMPEHHUE KM3HEHHOI'O OIbITAa U OMbITA JIEATEILHOCTU B IpOIlECcCe
peanM3anuy  CpeACTBAaMU  ydyeOHOTO TMpeJAMETa OCHOBHBIX  HANpaBlIEHUN
BOCIIUTATEIIBHOW IESTENBHOCTH.

B pesynprate wu3ydenuss WHGOPMATUKHA HA YPOBHE CpPEIHETO OOIIETOo
oOpas3oBaHus y oOyuaromierocst OynyT copMHpoBaHbl CIEAYIOIINE JTUYHOCTHBIE
pPE3YIBTATHI:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

OCO3HAHUE CBOMX KOHCTUTYIMOHHBIX MpaB M 00s3aHHOCTEH, YBa)KEHUE
3aKOHa M TPaBONOpsAAKa,  COOJIOJEHHE  OCHOBOMOJAralluX  HOpPM
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) NIaTPHOTHUYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K UICTOPUYECKOMY HACJIEAUI0, TOCTHKEHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJOTUAX, TOHUMaHHe 3HaYeHUsI UH(HOPMATUKU KaK HAyKH
B KU3HHU COBPEMEHHOT0 OOLIECTBA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, 3STUYECKOTO ITOBECHMS;

CIIOCOOHOCTh OIICHUBATh CUTYallMI0O M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCIE B
cetu HTepHeT;

4) 3¢TETH4eCKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOUIEHUWE K MHpY, BKJIIOYAas JCTETUKY HAy4YHOIO M
TEXHUYECKOTO TBOPYECTBA;

CIIOCOOHOCTh BOCHPUHHUMATh pa3JIMYHbIE BHUABl HMCKYCCTBa, B TOM YHUCIE
OCHOBaHHOTO Ha UCMOJIb30BaHUU HH(POPMAIIMOHHBIX TEXHOJIOTHA;

5) pu3u4YeCKOro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh  3J0pOBOTO M Oe3omacHoro  obpaza  KU3HH,
OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3JI0POBbIO, B TOM 4YHCIE 3a CYET



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

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHMBHOW JAEATEIBHOCTM TEXHOJOIMYECKOW Y COLUAIBHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATh U CaMOCTOSATEIIBHO
BBITIOJTHSITh TaKyIO JEATEIbHOCTD;

uHTEpec K cdepaMm mTpoPecCHOHATBEHON ACSITEIBHOCTH, CBSI3aHHBIM 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 OOpa30BaHUI0O U CaMOOOpPA30BaHHWIO Ha
MPOTSHKEHUU BCEH KU3HH;

7) 3K0JIOrH4eCKOro BOCIMTAHMS:

OCO3HAHUE TI00ALHOrO XapaKTepa 3KOJIOTHYECKHX MpOoOJIeM W MyTed uX
pemeHus, B TOM 4YHCIe C YyY€TOM BO3MOXKHOCTEH HH(OpMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

8) HeHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH, JOCTIKCHUSIM HAay4YHO-TEXHUYECKOIro IMporpecca U
OOIIIECTBEHHOM MPAKTUKH, 332 CUET MOHUMAHUS POJIH MHGOPMAIIMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHOOPMAIIMOHHBIX TEXHOJIOTHMH B YCIOBUAX
uudpoBoil TpaHchopMaITi MHOTUX cdep KU3HU COBPEMEHHOI0 00I1IeCTBa;

OCO3HAHUE IIEHHOCTH HAY4YHOU JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AEATEIbHOCTh HHIUBUIYAIBHO U B TPYIIIIE.

B mpouiecce HOCTMXKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI
no uHPOpPMATUKE Yy OOYYAIOIIUXCS COBEPIIEHCTBYETCS AMOIIMOHAIBHBIN
WHTEJUJIEKT, MPpeIoararonmi copMupoBaHHOCTh:

CaMOPETYJIUPOBAHUS, BKJIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJICHHE, CIIOCOOHOCTh AaJanTUPOBATHCS K
HMOIMOHAIEHBIM U3MEHEHUSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

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

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

COIMAIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemaTh KOH(IUKTHI.



METAIIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe w3ydeHmss WHPOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIEro
oOpa3zoBaHus y oOydarmerocss OyayT c)OpMUPOBAHBI METANPEIMETHBIC
pe3yNbTaThl, OTPAKCHHBIE B YHUBEPCAIBHBIX yUEOHBIX JEUCTBHUSIX, a UMEHHO —
MO3HABATENILHBIE  YHHUBEPCAJIbHbIE Yy4YeOHBIC JIEUCTBHS, KOMMYHHKATHBHBIE
yHUBEpCaJIbHbIC yYEeOHBIC NEHCTBUS, PETYJIATUBHBIC YHHBEpPCAIbHBIC yYeOHBIC
JEHCTBUS, COBMECTHAS JEATEIHLHOCTD.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

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

yCTaHaBJIMBaTh CYIICCTBCHHBIM IPU3HAK WM OCHOBAaHMS JJII CPaBHCHHS,
KJaccuuKauy U 0000IICHHS;

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

BBISBJISIT 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PACCMATPHUBACMBIX SIBICHUSX;

pa3pabarpiBaTh IUIaH PEIICHHUS MPOOJIEMBbI ¢ YU4ETOM aHAIM3a UMCIOITUXCS
MaTepUaJIbHBIX U HEMaTepUAJIbHBIX PECYPCOB;

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

KOOPJAWMHUPOBATh M  BBHIIOJHATH pabOTy B YCIOBHUSX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHUE AeiCTBUS:

BJIJICTh HABBIKAMU YYEOHO-HCCIIEIOBATENIHCKON U TPOCKTHOM JIESITEIbHOCTH,
HaBBIKAMH  pas3pemieHuss TpoOjieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUICCKHUX 3a7a4, MPUMEHEHHUIO
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,
KJIFOYEBBIMU MTOHITUSIMU U METOJAMHU;

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 IIOJYYEHHbIE B XOJE pEIICHUS 3aJa4d  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

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

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENBbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIIBUTaTh HOBBIE MJIEHW, MpeaJsiaraTb OpUrHHAJIbHBIE MOAXOJbI U PEIlICHus,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTePHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanmeii:

BJIa/IETh HaBBIKAMM MOJyYEHUsI HHPOPMAIMH U3 UCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBJISATh  IOUCK,  AaHalu3, CHUCTEMAaTH3alUI0 |
MHTEPHPETALNIO HHPOPMALIMK PA3IMYHBIX BUJIOB U (GOPM MpEACTaBICHUS;

co3JaBaTh TEKCTbl B pa3au4HbIX ¢opMarax ¢ Yy4E€TOM Ha3HAYCHUS
uH(poOpMalMM W IEJIEBOM  ayJUTOpPUH, BBIOMpas ONTUMAIBHYIO (OpMy
IPEJICTaBICHUS U BU3YyaIU3alllH;

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

UCIIOJI30BaTh  CPEACTBA MH(DOPMAIMOHHBIX M  KOMMYHHMKAIlMOHHBIX
TE€XHOJIOTHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3AIlMOHHBIX
3aJa4 ¢ COONIIoJIeHHeM TpeOOBaHUN JPrOHOMHKH, TEXHUKM O€30MacHOCTH,
TUTUEHBI, pPECypcocOEpeKeHMs, MpPaBOBBIX M  STUYECKUX HOPM, HOpPM
uH(OpPMAIIMOHHON O€301aCHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWd M 3allUThl  WH(OpManuwy,
uHGOPMAITMOHHON 06€30MaCHOCTH JTMYHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIbHBIC yqeﬁnble JeHCTBHSA

1) o0menme:

OCYIICCTBIIATH KOMMYHHUKAIIMH BO BCeX cepax KU3HH;

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBa OOIIEHWS, IMOHWMATh 3HAYCHUE
COIIMAJILHBIX 3HAKOB, PACIO3HABATh MPEANOCHUIKH KOH(JIMKTHBIX CUTYyalllil |
CMSITYaTh KOH(IIUKTHI;

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



Pa3sBEPHYTO U JIOTUYHO M3Jararb CBOI0 TOUYKY 3PEHHUS C HMCHOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MOHUMAaTh W KMCIIOJb30BaTh MPEUMYILIECTBA KOMAHIHON M WHIWBUIYAJIbHOU
paboThI;

BBHIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHUCTBHI C y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KXKAOTO WICHA KOJJIEKTHBA;

MPUHUMAaTh 1EJIHM COBMECTHOM  JEATEIbHOCTH, OpPTraHU30BBIBATH W
KOOPJAVMHUPOBATh JEUCTBUSA MO HUX JOCTHKECHHUIO: COCTABJIATH IUJIaH JIEHCTBUM,
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, OIECHMBATh WJAEU C TO3WIMA HOBU3HBI,
OPUTHMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETHMYECKOE TOBEICHUE B PA3JIMUYHBIX
CUTYaIUAX, IPOSIBISATH TBOPUYECTBO U BOOOPaKEHHUE, OBITh HHUITMATUBHBIM.

PerynsiTuBHbIE YHUBepCcAJIbHbIE YUeOHbIE eiiCTBUSA

1) camoopranusauus:

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

CaMOCTOSITENILHO ~ COCTABJISITH IUIAH  pPEIICHUS NpodsiieMbl € Y4ETOM
UMEIOIIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIIIOYTCHHUI;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUI;

JIeaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, 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:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B JIESITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

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



OCHOBAHUM, UCIOJIb30BATh MPUEMBI pePIEKCUM ISl OLIEHKUW CUTyallld, BbIOOpa
BEPHOI'O PELICHUS;

OLICHMBATh PUCKHU M CBOEBPEMEHHO NMPUHUMATD PEIICHUS 0 UX CHIKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHThl APYTMX TNpPU aHaIU3€ pPe3yJIbTaToB
NEATEeIbHOCTH.

3) npuHATHS ce0sl M IPYTrUX:

MPUHUMATh ce0sl, MTOHUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA,;

OpUHUMATh MOTHUBBI W apryMEHThl JPYTUX I[IPU aHallu3e pe3yJIbTaToB
NeATEeIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO IPYTHX HA OLIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUU JPYTOTO YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

B mnpouecce nzyuenuss kypca HH(POpPMATUKH YTriIyOJEHHOTO 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  TPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucteMHbId 3 PexT», «MHPOPMAIIMOHHASI CUCTEMAY, KCUCTEMA YIIPaBICHUSY;

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

YMEHHME XapaKTepu30BaThb OOJbIIME JaHHbIE, [PUBOAUTH IPUMEPHI
UCTOYHUKOB HMX TIOJyYEHHS] M  HAMNpaBlIEHUS HCIOIb30BaHUSA, YMEHUE
KJ1accu(UIIMPOBAaTh OCHOBHBIE 3a/laud aHaliv3a JaHHBIX (IIPOTHO3UPOBAHUE,
KJ1accuukanus, KJIacTepHU3aLus, aHanu3 OTKJIOHEHUN), NOHUMATh
NOCJIEIOBATENBHOCTD PEIIEHUS 3a7a4 aHaJIN3a JaHHBIX: COOp NEPBUYHBIX JaHHBIX,
OYUCTKAa M OIIEHKa KauecTBa JaHHbIX, BBIOOp W/WIM TOCTPOEHUE MOJEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YyaIU3allMsl JaHHBIX, UHTEPIPETALMS Pe3yIbTaTOB;

NOHUMAHUE OCHOBHBIX NPHUHIIMIIOB YCTPOMCTBA U (PYHKUMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOMJIBHBIX KOMIBIOTEPOB, TEHJICHIIUIA Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTUI;

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 OPTaHU3ALNUU U (YHKIIMOHUPOBAHUS KOMITbIOTEPHBIX
cereil, 00 oOwmUX MNpUHIUNAX pPa3pabOTKM W (PYHKIMOHUPOBAHMS HHTEPHET-
IIPUIIOKEHNM;



NOHMMaHHE Yrpo3 HWHGPOPMAIMOHHON O0€30MmacHOCTH, HCIIOJIb30BAHUE
METOJJOB M CpPEJICTB MPOTUBOACHCTBHUS H3TUM yrpo3aMm, COOJIOJEHHE Mep
0€30MacHOCTH, MPEJOTBPAIIAIOIINX HE3AKOHHOE PaCIpOCTPaHEHUE MEePCOHAIBHBIX
JAHHBIX, COOJIIO/IEHNE TPEOOBAaHUN TEXHUKU O0€30MaCHOCTU U TUTHEHBI pU padoTe
C KOMIIBIOTEPAMU U APYTUMU KOMIIOHEHTaMHU HU(PPOBOTO OKPYKEHMUsI, TOHUMAHUE
IIPaBOBBIX OCHOB MCIOJIb30BaHUSI KOMIIBIOTEPHBIX NpPOrpaMM, 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 CPEIHIOI CKOPOCTh IIE€pPEeladyd JIaHHBIX, OLIEHUBATh
U3MEHEHUE BpEMEHHM TMepefauyd MpH HU3MEHEHUH HWH(POPMAIMOHHOTO 00BEMa
JTAHHBIX U XapaKTePUCTUK KaHasa CBS3H;

yYMEHHUE HCIOJb30BaTh MPHU PEIICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alUCU
YHUCEJl, AITOPUTMA MMOCTPOEHHUS 3aIIMCH YUCIa B MO3UIIMOHHON CUCTEME CUUCIICHUS
C 3aJlaHHBIM OCHOBAHHUEM M IOCTPOEHHS YHUCIA IO CTPOKE, COJEpKAILEH 3alKCh
ATOrO0 YHWCIa B TMO3UIHMOHHON CHUCTEME CUMCICHHS C 3aJaHHBIM OCHOBAHHUEM,
YMEHUE BBINOJIHATh apu(PMETHUYECKUE Olepaluyd B MO3UIMOHHBIX CHCTEMAaX
CUMCIICHUS;

YMEHHUE BBINOJHATH MPeoOpa30BaHUs JIOTUYECKUX BBIPAKEHHM, HCIONb3YS
3aKOHBI anreOphl JIOTUKH, YMEHHE CTPOUTHh JIOTUYECKOE BBIPAKEHHE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax MO 3aJaHHOM Tabiule
UCTUHHOCTH, HUCCJENO0BaTh OOJACTh MCTHMHHOCTU BBICKA3bIBAHUSI, COJEPIKAIIETO
NIEpEMEHHBIE, PEIIATh HECI0KHbBIE JTJOTHYECKUE YPABHEHUS U CUCTEMBI YPaBHEHU;

NOHMMaHHE 0a30BBIX aJIrOpPUTMOB OOpPaOOTKM YHCIOBOM M TEKCTOBOU
uHpopMaIK (3aMrch YMCeN B MO3UIIMOHHOW CHUCTEME CUUCIICHHS, HaXOXICHHUE
BCEX MPOCTHIX YUCEN B 33JJaHHOM JHana3oHe, 00pad0oTKa MHOTOPa3psAHBIX HETbIX
YuCell, aHAJI3 CUMBOJIBHBIX CTPOK M JIPYTHX), AITOPUTMOB MTOMCKA U COPTUPOBKH,
YMEHHUE ONpPENEeNsATh CI0XKHOCTh HM3y4aeMbIX B Kypce Oa30BBIX aJrOPUTMOB
(cymMmMuUpOBaHHE D3JIEMEHTOB MAacCHBa, COPTHPOBKAa MaccHuBa, IepeOOpHbIe
QITOPUTMBI, TBOMYHBIA TOWCK) U TMPHUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIOXKHOCTH JIJIsl PEIIeHUs OJHOM 3a/1auu;

BJIAJICHUE YHUBEPCAIbHBIM SI3BIKOM IMPOTrPaMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHHsIMU O O0a30BbIX THUIMAX JAaHHBIX U
CTPYKTYypaX JaHHBIX, YMEHHE HCIOJIb30BaTh OCHOBHBIE  YIPaBISIOLIUE
KOHCTPYKIIMU, YMEHHUE OCYIIECTBISATh aHAIW3 NPEIJIOKEHHONW MPOTrpaMMBbI:
OMPENENATh PE3yIbTaThl Pa0OThl MPOTPaMMbl MPH 3aJaHHBIX UCXOJHBIX JIAHHBIX,
ONPENENATh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOXXHO TMOJYYEHUE YKa3aHHBIX



pE3yNbTAaTOB, BBISBIATH JAaHHBIC, KOTOPHIE MOTYT MPUBECTH K OMMUOKEe B padoTe
porpamMmbl, GOPMYIUPOBATH MPEIOKEHHUS 110 YIYUIIEHUIO MPOTPAMMHOTO KOJIa;

YMEHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPAIIMOHHBIC MaTePHAIIbI C UCIIOIB30BAHNEM BO3MOKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJCTB M 00JIAYHBIX CEPBUCOB,

YMEHHE HCIIOJIb30BATh AJIEKTPOHHBIC TAOMUIIBI IS aHAIN3a, MPEICTaBICHUS
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 WHGOPMATHKH YriIyOJI€HHOTO ypoBHS 6 11
Knacce oOydaroummuMmucs OyIyT  JIOCTUTHYTHI — CIEAYIOIIHE  MPEAMETHBIC
pe3yIbTaThI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOMBI, JIOMYCKAIOIINEe OJHO3HAYHOE
JIEKOJIUPOBAaHKUE COOOIIEHUN (TMpePUKCHBIE KOAbI), HMCMHOJb30BaTh 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 CIKATHSI IAHHBIX;

YMEHHE peliaTh alTOPUTMHYECKUE 3aJaud, CBSI3aHHBIE C aHATU30M TrpadoB
(3ama4n  TOCTPOCHHS ONTHUMAIBHOTO TyTH MEXIy BepummHaMu rpada,
OTpEJeNICHUs]  KOJMYEeCTBAa  Pa3jMYHbIX  MyTedl  MeXAy  BepIIMHAMHU
OPUEHTHPOBAHHOTO AIMKINYECKOro rpada), yMEHHE HCIOJIb30BaTh JACPEBbs MPHU
aHaM3e W TIOCTPOGHWH KOJOB U M TPEICTABICHUSA apUPMETHUECKUX
BBIPKCHUM, TIPU PEIICHUN 3a]1a4 TTOUCKA U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO
UTPHI TI0 33JJaHHOMY QJTOPUTMY, pa3padaThiBaTh 1 0OOCHOBBIBATH BBHIUTPHITITHYIO
CTPATETHUIO UTPHI;

yMEHHE pa3padaTbiBaTh W pEANM30BBIBATH B BHUAEC NporpamMMm 0a30BBIC
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, TPUMEHSTH
CTaHJAPTHBIE ¥ COOCTBEHHBIE TOIPOTPAMMBI ISl 00paOOTKH YUCIOBBIX JaHHBIX
U CHUMBOJIBHBIX CTpPOK, HCIOJB30BaTh MPH pPa3pabOTKe MporpaMM OUOINOTEKH
MOANPOTPaMM, 3HaTh (YHKIIMOHAJIHHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefibl pa3padOTKH, YMEHHE HCIOIB30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM 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, yYMEHHE HCIIOJIb30BaTh 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-MAaTEeMaTHYECKUE MOCIHU ISl aHaIn3a
O0BEKTOB M MPOLECCOB: (OPMYJIHPOBATH 1LEIb MOJAEIUPOBAHUS, BBIMIOIHATH
aHaJIM3 pe3yJIbTaTOB, IIOJIYYEHHBIX B XOJE€ MOJEIUPOBAHUS, OIICHUBAThH
COOTBETCTBHE MOJIEIH MOJEIUPYEMOMY OOBEKTYy WM MpOIEcCy, MPeICTaBIsATh
pe3yabTaThl MOJICTUPOBAHUS B HATJISTHOM BUJC,

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

NOHUMAaHHE OCHOBHBIX MPHUHIIMIIOB Pa0OThI, BO3MOKHOCTEH U OTpaHUYCHUS
IPUMEHEHHUSI TEXHOJOTUH HCKYCCTBEHHOI'O MHTEJUIEKTa B PA3NMYHBIX 00JaCTsIX,
HaJIM4KMe TMPEJCTaBIEHU O Kpyre pellaeMblX 3aJad MalIMHHOTO OO0Yy4YeHHS
(pacnio3HaBaHMs, KJIaCCH(PHUKAIMU U MPOTHO3UPOBAHUS) HATHUYKE TMPEACTABICHUMA
00  WCHONB30BaHUM  HMHDOPMAIMOHHBIX  TEXHOJIOTHUA B PA3IUYHBIX
npodeccHOHANBHBIX cepax.
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10 KIIACC
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Paspnen 2. Teopernueckue 0CHOBbI HH(OPMATHKH
[IpencraBnenue HHPpOpPMALIUH B
2.1 beAt opan 19 2
KOMITbIOTEpE
2.2 OcCHOBBI anredpsl JIOTUKU 14
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11 KUIACC

HaumenoBaHue pa3aesioB U TeM
NPOrpaMmbl

Ne i/

Pa3znen 1. TeopeTuueckue 0CHOBbI MH()OPMATHKH

WNndopmanus u uahopMaiiioHHbIe
IPOLIECCHI

11

1.2 MopenupoBanue
Hroro no paszneny

Pa3pnen 2. AlroputMbl M IporpaMMHUpOBaHue
2.1 DNEMEHTHI TEOPUH AJITOPUTMOB
2.2 ANTOPUTMBI U CTPYKTYPBI TAHHBIX

53 OcCHOBBI 00BEKTHO-OPHUEHTUPOBAHHOTO
' IPOrpaMMHUPOBAHUS

Utoro no pazneny

Pazjnen 3. UndopmannoHHble TEXHOJIOTHH

KOMHLIOTCpHO-MaTeMaTI/IquKOC

3.1
MOJICITUPOBaHUE
3.2 Basel naHHBIX
3.3 Be6-caiiTb
3.4 KowmmerotrepHas rpaduka
35 3D-MonenupoBanue

Uroro no pazgeny

KoanuyecTBO 4acoB

Bcero

10

18

28

16

50

10
14

48

KonTtpoibHbie
padoThbI

JICKTPOHHBIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

IIpakTH4eckue
padoThbI

2.5

10

4.5



PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

136

36.5






IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne

. Tema ypoka

TpeboBanus TEXHUKH OE30MIACHOCTH U
TUTUEHBI IIPU paboTe ¢ KOMIIbIOTEpaMU 1
JPYTUMH KOMIIOHEHTaMU HU(POBOIO
OKpPYKECHUS

[TpuHIMIIBI paOOTHI KOMITBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH TaHHBIMU C TIOMOIIIBIO IITUH.
KoHTposnneps! BHEIIHUX YCTPOUCTB

ABTOMAaTHYECKOE BHITIOJTHEHUE
IIPOrpPaMMBI IIPOLIECCOPOM

OneparuBHasi, OCTOSHHASA U
JOJITOBpeMEHHast MaMsATh. KoHTposepbl
BHEIIIHUX YCTpOMCTB. IIpsmoii noctym k
namsT{

CoBpeMeHHbIE KOMITbIOTEPHBIE
TEXHOJIOTHH

[IporpammHuoe obecrieueHue
KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U
MOOWJIBHBIX YCTPOMCTB

CucremHoe nmporpaMMHOE o0OecrieueHue.
OneparmoHHbIE CUCTEMBI

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThbI

IIpakTnyeckue
padoThbI

Jlara
U3yYeHUs

JIEeKTPOHHbBIE
nugposeie
oOpa3oBaTe/ibHbIE

pecypchl



Yrunutel. [IpaiiBepsl yCTPONCTB.

0 [TapamienpsHOE IPOrpaMMHUPOBAHKE

10 WHCcTaIISAIMS ¥ IEUHC TSI
MIPOrpaMMHOTO 00ecTeueHus
daiinoBeie cuctemsl. [IpuHIUTIBI

1 pa3MenieHusi 1 UMeHOBaHUs (ailyioB B
nonroBpeMeHHo namsitu. [llabnons! mms
OMHCaHUA TPy ¢ailioB
3akoHoaTEILCTBO Poccuiickoi

12 ®enepanyn B 00,1aCTH IPOrPaMMHOTO
obecreyeHns U JaHHBIX
[TpuHIMITBEI TOCTPOSHUS U alapaTHhIE

13 KOMITOHEHTBI KOMITBIOTEPHBIX CETCH.
CereBble MPOTOKOJIBI

14 Cetp UnTEpHET

15 Paznenenue [P-cetn Ha nmoaceru ¢
MMOMOUIBIO MACOK MOJICETEMN

16 CereBoe aJIMUHUCTPUPOBAHHE
Bunae! nestensHocTH B cetu UHTEpHET.

17 CepBucel HTepHeTa. ['ocy1apcTBeHHBIE
AIIEKTPOHHBIE CEPBUCHI U YCIYTH

18 Nudopmanmonnas 6€30macHOCTh

19 BpenoHocHbIe IporpaMMHOE 00eCIIeUCHIE
1 METO/Ibl OOPHOBI ¢ HUM

20 [TpakTrueckas paboTa Mo Teme
" AHTUBHPYCHBIE TPOTPAMMBI"

91 Opranu3zanys JUYHOTO apXHUBa

uHpopmanuu. PesepBHOE KOMpOBaHUE.




[TaposibHast 3an1UTa apXuBa

22

[udpoBanue JaHHBIX

23

Anroputm mmdposanus RSA.
Creranorpadus

24

[TpakTuyeckas pabora o Teme
"[llndppoBanue naHHBIX"

25

Wudopmanus, TaHHBIC ¥ 3HAHHSL.
WudopmannoHHbIE TIPOIECCH B IPUPOJIEL,
TEXHUKE U OOIIECTBE

26

27

HenpepbIBHBIE U JUCKPETHBIE BETUYUHBI U
curHaibl. Heo0XoquMocCTs TUCKpeTH3auu
uHpopManmy, NpeaHa3HaueHHOH 1S
XpaHeHus, epeiaun u 00paboTKU B
U(PPOBBIX CUCTEMAX

JlBon4yHOE KOIMpOBaHue. PaBHOMEpHBIC U
HEpaBHOMEpPHBIC KOJIbI. JIekoiupoBaHue
COOOIIIEHHH, 3aIIMCAHHBIX C IIOMOIIBIO
HEPaBHOMEPHBIX KOJOB

28

VYcnosue @ano. [ToctpoeHne 0JHO3HAYHO
JEKOJAMPYEMBIX KOJIOB C TOMOIIBIO JepeBa.
I'pad An. A. Mapkosa

29

EnvHUIIBI H3MEPEeHUS KOTHYECTBA
uHpopmanuu. AndaBUTHBIN MOAXOA K
OIIEHKE KOJIMYeCTBa HH(OpMAIUK

30

CHCcTeMBI CUMCIICHUS

31

32

[TepeBon uncen U3 OJJHON CUCTEMBI
CUHCIICHUS B IPYTYIO

I[BOI/IqHaH, BOCbMCpHUYHAA U




meCTHaAUaTCpUiIHasA CUCTECMbI CUUCIICHUS,
CBA3b MCXKY HUMHA

33

I[BOI/I‘-IH&SI, BOCbMCpHUYHAA U
meCTHaAuaTCpuiIHasAs CUCTEMbI CUUCIICHUS,
CBA3b MCXKY HUMHA

34

35

36

37
38
39

40

41

JlBon4Has1, BocbMepHUYHast U
HIECTHALATEPUYHAs CUCTEMbI CUMCIICHUS,
CBSI3b MEXYy HUMH

Apudmerndeckue onepanum B
MO3UILIMOHHBIX CHCTEMaX CUUCIICHUS
TpounuHast ypaBHOBELICHHAsA CUCTEMA
CUHCIICHUS

JIBOWYHO-/1eCATUYHAS CUCTEMA CUUCIICHUS
KoaupoBanue TeKCTOB

PacTtpoBoe koupoBaHue n300paskeHHi
[TpakTnyeckas pabota o Teme
"JluckpeTusanus rpapuuecKon
uHpopmanuu"

L{BeToBBIE MOsIENU. BekTopHOE
KoaupoBanue. Popmatsl (Haisios.
Tpéxmepnas rpaduka. OpaxraabHas

rpaduka

42

43

Komuposanue 3Byka. OnieHka
nH()OpMaAITMOHHOTO 00BEMA 3BYKOBBIX
JTAHHBIX TIPU 33JaHHBIX YaCTOTE
JCKPETU3AINH U Pa3psTHOCTH
KOJIMPOBaHUS

[TpakTryeckas pabora o Teme




" JluckpeTH3anus 3ByKoBor HHPopManuu'"

44

OCHOBBI aITeOpHI JIOTUKU

45

Jloruueckue onepanuu. TabauIs!
UCTUHHOCTHU

46

Jlornueckue BelpaxeHus. Jlornyeckue
TOKJEeCTBA. JJ0Ka3aTenbCTBO JOrMYECKUX
TOKJIECTB C MIOMOILBIO TAOJIULl UCTUHHOCTH

47

[TpakTrueckas padboTa 1o Teme
«[loctpoenue n ananu3 TabIuI
HCTUHHOCTHU B TaOJMYHOM ITPOIIECCOPE»

48

49

50

51

52

Jlormueckue OIICpanv U OIICpalr HalQ
MHOXCCTBaAMH

Jlormueckue OIICpanyvu U OIICpalr HaQ
MHOXKXECTBaMH

3aKOHEI aHl“C6pBI JIOTUKU. DKBHUBaJICHTHEIC
Hp606pa3OBaHI/ISI JJOTHYCCKHX BBIpa)KeHI/Iﬁ

Jlornueckue ypaBHEHUs U CUCTEMBI
YpaBHEHUHU

Jloruueckue QyHKIHH. 3aBUCHMOCTh
KOJIMYECTBA BO3ZMOMXHBIX JJOTUYECKUX
(GYHKITUH OT KOJIMYECTBA apTyMEHTOB.
[TonHBIE CHCTEMBI JIOTHYECKUX (QYHKITUN

53

54

Kanonndeckue (hOpMBI TOTHYECKIX
BbIpakeHHnil. COBEpILICHHbBIE
JTU3BIOHKTUBHbBIE M KOHBIOHKTHBHbBIE
HOpMasbHbIE (POPMBI, AITOPUTMBI HX
MOCTPOCHHUS 0 TaOJIHIIe UCTUHHOCTH

Jlornueckue 3IeMeHThI B COCTaBE




KOMITbIOTEpa

55

Tpurrep. Cymmarop. MHOropa3psaHblit
CyMMarop

56

[TocTpoeHune cxem Ha JJIOTHYECKUX
3JIEMEHTaX. 3aluch JOrHYECKOro
BBIPQXEHUS 110 JIOTHYECKOI cxeme

57

MI/IKPOCXGMI)I U TEXHOJIOI'US UX
IMPpOU3BOJCTBA

58

59

IIpencraBieHue LEIbIX YUCEN B TAMATH
KoMIIbroTepa. OrpaHN4YeHHOCTh IHAIla30Ha
YUCell IPU OTPAaHUYEHUU KOIMYECTBA
paspsanos. llepenonnenue pa3psaaHoit
CETKH

be33HnakoBbIe U 3HAKOBBIE JIAHHEIE.
3HaKoBbIi OUT. JIBOWIHBIN
JIOTIOTHATETFHBINA KO/ OTPULIATETBHBIX
qrcen

60

[ToOGuTOBBIE JTOTHYECKUE OTIEPALIHH.
Jloruueckuii, apupmeTrueckuii u
LUKIMYECKUH CABUTU

61

[[IndpoBanme ¢ MOMOIILIO TOOUTOBOM
onepauuu «uckiarovaroniee NI

62

Hpe,Z[CTaBJ'ICHI/Ie " XpAaHCHUC B ITaMsTHU
KOMIIBIOTEPA BEIICCTBCHHBIX YUCCII

63

64

Brmonnenue onepauI/n‘/'I C BCIICCTBCHHBIMH
YHucCJiaMH, HAaKOIIJICHUC OIINOOK pu
BBIYUCIICHUAX

[TpakTuyeckas padora no Teme «M3yuenue




nmopaspsAaAHOro MalliMHHOIO MpCACTABJICHUA
OCJIbIX U BEIMICCTBECHHBIX YU CECII»

65 AHau3 aNropuTMOB 1
Dranbl penieHus 3a/1a4 Ha KOMITBIOTEPE.

66 HHCcTpyMEHTAIBHBIC CPEICTBA: 1
TPAHCIATOP, OTJIAAYUK, TPO(GUITHPOBITUK
Cpena nporpamMmmupoBanust. Kommumsims

67 Y MHTEPIIPETAIHS IPOTPAMM. 1
BuptyanbHbie MaaHbl.
WuTterpupoBanHas cpesia pa3paboTKu

68 MeTtoabl OTIIa K1 POTPaMM 1

69 THIIBI TEPEeMEHHBIX B S3bIKE 1
MPOTPaMMHUPOBAHHUS

70 OO6paboTKa LeNbIX Yucen 1

71 O06paboTka BEIIeCTBEHHBIX YHUCET 1

72 Crnyuaiinble U TICEBAOCTyYaiHbIE Ynca 1

73 Betenenus. CnoxHble yCIOBHS 1

74 [{ukiel ¢ ycnoBuem 1
[{uKIBI IO IEPEMEHHOM.

75 B3anmo3ameHs1eMOCTh pa3IuyHbIX BHIOB 1
IIUKJIOB

76 O06paboTka HaTypaTbHBIX YUCEI C 1
UCTIOJIb30BAaHUEM LIUKJIOB
HaxosxaeHue Bcex mpoCThIX YHCEI B

77 3a7jaHHOM Juamna3oHe [IpakTuueckas 1 05

pabora o Teme «Perienue 3a1a4 METOIOM
niepedopay




78

WNuBapuaHT nukia

79 JlokyMeHTHpOBaHKE IPOrpaMM

80 O06paboTka TaHHBIX, XPAHALINXCS B
daiimax

81 Paz0uenue 3a1aun Ha OA3a/1a4YH
Vcnonb30BaHue CTaHIAPTHOM OMOIMOTEKH

82 s3bIKa TIporpaMMupoBanus. [logxroueHme
OMOIMOTEK MOANPOrPaMM CTOPOHHHUX
MPOU3BOAUTENECH

83 [TomnporpaMmel (Iporiefypsl U PyHKITUH)

84 [TonmporpaMmsl (poueaypsl U GyHKIIUHN)

85 [TpakTrueckas pabota o Teme
"PazpaboTka moamporpamm"
Pekypcus. PexkypcuBHble 00BEKThI

86 (ppakransr). PekypcuBHBIE POLIETYPHI U
¢byHkuuu. Mcnonp3oBaHue cTeka uis
OpraHu3aluK PEeKYPCUBHBIX BBI30BOB

87 [TpakTryeckas pabota o Teme
"PexkypcuBHBIE IOITPOrPaMMBI"

88 MoaynbHBIN IPUHLNI IOCTPOCHUS
porpaMm

89 YucieHHbIe METOAbI

90 [TpakTuyeckas pabora o Teme
«HucneHHoe peneHnue ypaBHEHHID)

01 Vcnonb30BaHue TUCKPETU3AINH B
BBIYUCIIUTEIBHBIX 33a9ax

92 [TpakTrueckast paboTa no Teme




«I[TpubmmKEHHOE BRIYNCIICHHUE JTHH
KPUBBIX | IUIOMIaAeH Guryp»

[Tpaktuyeckas padora no teme «Ilonck

93
MakcuMyMma (MUHUMyMa) QyHKLIHN
O06paboTka CHMBOJIBHBIX JTAHHBIX.

94 AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX

CTpPOK: MOACYET KOJIMYECTBA MMOSIBJICHUH
CHUMBOJIa B CTPOKEC

ANropuTMBI 00pabOTKH CHMBOJIBHBIX
95 CTPOK: pa30MeHUe CTPOKU Ha CJI0Ba IO
poOeIbHBIM CHMBOJIAM

AJropuTMBI 00pabOTKH CUMBOJIBHBIX
CTPOK: ITOMCK MOJCTPOKU BHYTPHU JAHHOMN

96

CTPOKH; 3aMEHA HAWICHHOU ITOJACTPOKH Ha
JIPYTYIO CTPOKY

[TpakTrueckas paboTa no Teme
97 "O06paboTKa CTPOK C UCIIOTH30BAHUEM
GyHKIUH cTaHIapTHOM OMOJIMOTEKH SI3bIKA

MporpaMMHUpOBaHUs"

98 ['enepanmst c1oB B 3a1aHHOM aji)aBHUTE

MaccuBbl 1 IOC/IE10BATEIBHOCTH YHCEIL.
99 [TpakTuueckast paboTa Mo Teme
"3anonHenune maccusa'

100 O06001EHHbBIE XapaKTEPUCTUKH MacCHBa

JIMHEeHBIHN TTOUCK 3aJaHHOI'O 3HAYCHH B
101 MacCCHBC. HpaKTI/I‘-IeCKaH paGOTa I10 TEMC

"JInHelHbINA IOUCK 3aJaHHOr0 3HAUYEHUS B
MaccuBe"




[TpakTrueckas pabora no teme "Ilonck

102 MHUHUMAJIBHOTO (MaKCUMaJIBHOTO) 1 1
AJIEMEHTA B YHUCJIOBOM MaccuBe"
CopTupoBKa 0JJHOMEPHOTO MacCHBA.

103 [TpocTbie METOIbI COPTUPOBKH. 1 05
[TpakTuueckas padota o teme "IIpocTeie '
METOJIbl COPTUPOBKHU MaccuBa"
CoprupoBka cnusiHueM. brictpas

104 COpPTHPOBKA MaccHBa (JITOPUTM 1 0.5
QuickSort). [Ipaktuueckas padora no reme '
"BbeicTpas copTupoBka Maccupa”
JIBOMYHBIN IOUCK B OTCOPTUPOBAHHOM

105 MmaccuBe. [IpakTuueckas pabora 1mo reme 1 0.5
" JIBOMYHBINA MOUCK"

106 JIByMepHBIE MAaCCHBBI (MaTpPHUIIBI) 1

107 AnroputrMbl 00pabOTKH MaTpHUIL 1

108 Pemenue 3a1a4 ananusa JaHHBIX 1

109 CpencTBa TEKCTOBOTO MPOIIeccopa 1

110 KoMmmnbrorepHas BEpCTKa TEKCTa 1
[TpakTrueckas pabora no teme "BépcTka

111 JIOKYMEHTOB C MaTEMaTHUYECKUMH 1 1
dbopmynamu"

112 HNHCTpyMEHTBI pelieH3UPOBAHUS 1

113 [TpakTrueckas paboTa no Teme 1 1
"MHoOrocTpaHU4YHbIE JOKYMEHTHI"
O6utaunbie cepBuchl. KoyutekTruBHAsS

114 pabota ¢ qokymeHTamu. [IpakTudeckas 1 0.5

pabora o Teme "KonnexkruBHas pabota ¢




JIOKyMeHTaMu"

115

Ananuz JaHHBIX. bonpmme JaHHBIC

116

117

MammHHOE 00y4YeHHe

AHaJIN3 JAHHBIX C TOMOIIIBIO AIEKTPOHHBIX
TabJIMIL

118

[TpakTrueckas padbota no teme "AHnanus
JTAHHBIX C TIOMOIIBIO AJIEKTPOHHBIX
prldiig

119

120

121

[Toctpoenue rpadukoB QyHKIMA.
[TpakTrueckas paboTa 1o Teme
"HarnsaHoe npeacTtaBieHUe pe3yJbTaToB
CTaTUCTHYECKOW 00pabOTKU JaHHBIX B
BUJIE MarpaMM CpeICTBaMH pelakTopa
AJIEKTPOHHBIX TabHI"

Jlunum tpenna. [Ipaktuueckas pabota mo
teme "[logbop nuHUM TpeHIA,
IIPOrHO3HpOBaHUE"

[Ton6op mapameTtpa. [IpakTrueckas padota
1o TeMe "YUucneHHoe peleHue ypaBHeHU I
C TIOMOIIIBIO ToI00pa mapameTpa”

0.5

0.5

0.5

122

123
124
125

Ontumu3anus Kak MOUCK HAWITYUIIero
pELICHUS B 3aJJaHHBIX yCIOBUSIX.
[IpakTrueckas padoTa no teme "Penienue
337124 ONTUMH3ALUH C TIOMOIIBIO
AJIEKTPOHHBIX Ta0IHII"

PesepBHOE Bpemst

PesepBHOE Bpemst

PesepBHoe Bpems

0.5




126 PesepBHOe Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOe Bpems 1
129 PesepBHOe Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHOe Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHOE Bpems 1
134 Pe3epBHOE Bpems 1
135 PesepBHOE Bpems 1
136 Pe3epBHOE Bpems 1
OBHIEE KOJIMYECTBO YACOB I10 136 215

ITPOTPAMME




11 KITACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
/i Tema ypoxka Beero Konrtpoabubie IIpakTuueckue fl[3yqe1mﬁ :)Iﬁl;l:ll;OBaTeHLHble
padoThbI padoThbI pecypenI
KomuyectBo nndopmarim 1
AJNTOpUTMBI CKaTHUS JAHHBIX
3 AnroputMm Xadpmana
[IpakTuyeckas padora o Teme "Cixatue
4 JTAaHHBIX C TIOMOULIBIO AITOPUTMA 1 1
Xappmana"
5) Anroputm LZW 1
ANTOPUTMBI CKaTUS JAHHBIX C IOTEPSIMHU.
6 [IpakTuueckas pabora no teme "Cixatue 1 05
TaHHbIX ¢ oTepsMu (anroputmsl JPEG, '
MP3)"
CkopocTh niepeiaun JaHHBIX 1
[TomMexoycTONYMBBIE KOABI 1
9 [IpakTuueckas pabora o Teme 1 1
"[TomexoycToWYMBBIE KOABI"
Cucrembl. KOMITIOHEHTBI CHCTEMBI U UX
10 B3aumoeiicTBue. CucreMHbiid A3 PexT. 1
VYnpasieHue kak THPOPMaLMOHHBIN
nporecc. OOpaTHas cBsI3b
11 Monenu u MOIETUPOBaHUE 1
12 I'pader




13

Pemrenue 3a1a4 ¢ momoInsio rpados

14 HepeBbs

15 OCHOBBI TEOPUH UTD
[Ipaktuyeckas pabora o Teme "[lorck

16 BBIUTPBIIIHONW CTPATErUU B UTPE C TIOJIHON
uHpopmanuein"”

17 CpencTBa UCKYCCTBEHHOTO UHTEJIEKTA

18 [IpakTuueckas padbora no teme "Cpezncraa
HCKYCCTBEHHOI'O UHTeJIJIeKTa"
dopmanuzanys MOHATHS aJIFOPUTMA.

19 MamunHa TerOpHHra KaKk YHUBEPCAIbHAS
MoJieb BbruuciaeHu. Tesnc Uepua—
Trropunra
[TpakTnyeckas pabora no Teme

20 "CocTaBieHHe MPOCTON MPOrpaMMBbl ISt
MamuHbl Teropunra"

21 Mammuna [Tocta

22 Hopmanehsie anropudmer Mapkosa
ANTropuTMHUYECKH HEpa3pelIuMBble 3a1auu.

23 3agada octaHoBa. HeBO3MOXKHOCTE
ABTOMATHUYECKOW OTIAJIKUA IPOTrpaMM

24 CnoKHOCTb BBIYMCIIEHUIN
[Tonck npocThIX YKCEN B 3alaHHOM

25 JMarna3oHe ¢ NOMOIIbIO aJlfOpUTMa
«penieto IparocheHar

26 [IpakTuueckas pabora no teme "[louck

MPOCTHIX YKCEN B 33JIaHHOM JuamnazoHe"




27

MHoropaspsigHble Leble YUCIIa, 3a1a41
JUIMHHOM apuMeTuKu

28

[IpakTuueckas pabora o Teme
"Peanuzarus BEIYHCICHUH C
MHOTOpa3psAIHbIMUA YHCIaMH"

29

30

31

CrnoBapu (accollMaTUBHBIC MACCUBHI,
0TOOpaKkeHHS ). X3I-TaOJIUIIBI.
[TocTpoenue andpaBUTHO-4YaCTOTHOTO
CJIOBaps A7 3aJJaHHOTO TEKCTa

[IpakTuyeckas pabora o Teme
"TTocTpoenue andaBUTHO-4aCTOTHOTO
cJIoBaps s 3aJJaHHOIO TeKcTa"

AHanun3 TekcTa Ha eCTECTBEHHOM S3BIKE.
Brinenenue nociaenoBaTeabHOCTEH MO
mabony. Perynsipapie BEIpakeHHUS.
YacToTHBEIN aHATN3

32

[IpakTuueckas pabora no teme "AHanus
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

33

Creku. AHanMU3 NPaBUILHOCTH CKOOOYHOTO
BBIPAKECHUS

34

35

Berancnenne apudmernaeckoro
BBIPAYKCHUS, 3aITUCAHHOTO B MOCT(QHUKCHON
dbopme

[MpakTHueckas paboTa Mo Teme
"Bpruncienue apupmMeTnaeckoro
BBIPa)KEHUSI, 3aIIMCAHHOTO B MOCT()PUKCHOM

dopme"

36

Ouepenu. Mcnonp3oBanue ouepenu 1is




BPCMCHHOI'O XpaHCHUA JaHHBIX

37

[IpakTuyeckas pabora o Teme
"Ucnonws3oBanne ouepean"”

38

39

40

HepeBbs. Peannzanus gepeBa ¢ moMOIIBIO
CCBIIOYHBIX CTPYKTYp. J|BONYIHBIE
(6unapusie) nepesbs. [locTpoenue nepesa
VTS 33JJAHHOTO apH(PMETHIECKOTOo
BBIPAXECHUS

[IpakTrueckas paboTa mo Teme
"Ucnonp30BaHue 1€pEBbEB s
BBIUKCIICHUS apU(METHIECKIX
BbIpaKeHUI"

PexypcuBHBIC anropuTMBI 00X0/1a JepeBa.
Hcnonb30BaHue cTeka U 09epeIu I
00xo0/1a nepena

41

PexypcuBHBIC alropuT™MBI 00X0/1a JepeBa.
Hcmonb30BaHme CTeKa U OYePETH JIIS
00xo0/1a nepena

42

43

44

AnroputMmsl Ha rpadax. [Toctpoenue
MHHHMAaJILHOTO OCTOBHOTO J€pPEBa
B3BEIICHHOTO CBS3HOTO
HEOPHEHTUPOBAHHOTO rpada

O6xox rpada B rmyouny. O6xon rpada B
HMIUPUHY

Konn4ecTBo pa3inyHbIX My Tei MEXITY
BEPILIMHAMU OPHUEHTUPOBAHHOTO
aIMKIINYECKOro rpada

45

Anroput™m JleMKCTpBI.




46

[IpakTuueckas pabora o Teme
"Bbrurcienue IIMHbI KpaTyaiIiero myTH
MeX/ly BepLIMHaMH rpada (aaroputm
HetvikcTpsn)"

47

AunroputMm @noitga—Y opiiasia

48

49

50

3ajaun, pemaemMble ¢ IOMOILBIO
JUHAMUYECKOT0 POrpaMMHUPOBAHU:
BBIYUCIIEHHE PEKYPCUBHBIX (QYHKIMN

[TpakTrueckas pabota 1o Teme
"BeruricnieHue peKypCcuBHbBIX (PyHKIUN C
MOMOILBIO TMHAMUYECKOTO
IporpaMMUpoBaHus"

3ajauu, penraeMble ¢ TOMOIIBIO
JTUHAMUYECKOTO MPOTPAMMUPOBAHUS:
MOJICYET KOJIMYECTBA BAPUAHTOB

51

[IpakTrueckas pabota o teme "[loacuér
KOJIMYECTBA BAPUAHTOB C IIOMOIIBIO
JUHAMHAYECKOTr0 MPOTPaMMHPOBAaHUS"

52

3amaun, pemaeMple ¢ TOMOIIBIO
JMHAMHUYECKOTO ITPOrPaMMHUPOBAHHS
3a1a4¥ ONTUMU3ALUA

53

54

55

[TonsTe o mapagurmax
nporpaMMmupoBanusi. O630p sI3bIKOB
IIPOrPaMMUPOBAHUS

[TonsiTHE 06 0OBEKTHO-OPUEHTUPOBAHHOM
POrpaMMUPOBAHUN

O0BekThI U Ki1acchl. CBOMCTBA U METObI
00BEKTOB




56

OOBbEKTHO-OPUEHTUPOBAHHBIN aHAIIN3

[IpakTuyeckas pabora o Teme

o7 "Hcnonp30BaHrEe TOTOBBIX KJIACCOB B 1
nporpamme”

58 Pa3paboTtka nporpamMm Ha OCHOBE
00BEKTHO-OPUEHTHUPOBAHHOTO MOIX0/1a
[IpakTrueckas padota "Pa3zpaboTrka

59 MIPOCTOM IIPOTPAMMBI C UCIIOJIH30BAHUEM 1
KJ1accoB"
WNukancymnsuus. [Ipaktuueckas pabota 1o

60 teme "Pa3paboTka Ki1acca, UCIOIb3YIOIIEro 0.5
MHKaIICYJIALNI0"

61 Hacnenosanue. [Tomumopduzm

62 [IpakTuyeckas pabora o Teme 1
"Pa3zpaboTka nepapxuu kiaccon”
Cpenbl OBICTPOI Pa3pabOTKH MPOrpaMM.

63 [IpoexTupoBanue unTepdeiica
MOJI30BATEIIS

64 [IpoexTupoBanue naTEpdeiica
MIOJI30BATEIIS

65 Hcnonp30BaHne rOTOBBIX YIPABISIEMbIX
3JIEMEHTOB JJIs IOCTPOEHUs UHTepdelica
[IpakTuueckas pabora o Teme

66 "Pa3paboTka mporpaMmsl ¢ TpaduuecKkum 1
uHTepdericom"

67 N3ydeHue BTOPOTro A3bIKa
IpOrpaMMUPOBAHUS

68 N3yuenne BTOPOro si3bIKa




IIPOrpaMMUPOBaHUS

69

OTaIbl KOMIIBIOTCPHO-MATEMATHYCCKOI'O
MOACIINPOBAHUA

70

Juckperunsanus Ipu MaTeMaTHIECKOM
MOJICIIUPOBAHUHN HEMIPEPHIBHBIX MPOIECCOB.
MoaenupoBaHKe ABUKECHUS

71

[IpakTuueckas pabora o Teme
"MoaenupoBaHue ABUKECHUS"

72

73

74

MopenupoBaHue OHOJIOTMYECKUX CHCTEM.
[IpakTrueckas paboTa mo Teme
"MonenupoBaHue OMOIOTUYECKUX cucTeM"

MareMaTnuecKkrue MOJIETH B DKOHOMHUKE.
BrruucnautenbHble SKCIEPUMEHTHI C
MOJEIAMHA

BepostaocTHbie Monenu. [IpakTuueckas
pabora no Teme "MmuTtanmonHoe
MOJICIMPOBAHKE C TIOMOIIHIO METOJIA
Mownre-Kapno"

0.5

0.5

75

KommnbrorepHoe MOIEIUPOBAHUE CUCTEM
yIpaBiIeHUS

76

O6paboTka pe3yabTaTOB IKCIIEPUMEHTA

77

TaGmunble (pensSIuoOHHbIC) Oa3bl JTAHHBIX

78

[Townck, copTupoBKa U GUIBTPAIUSL
JaHHBIX. 3ampoCchl Ha BBIOOPKY JaHHBIX.
3anpocsl ¢ napamerpaMu. Beraucisiemble
TMOJISl B 3alIpocax

79

[IpakTuueckas pabora no teme "Pabora ¢
roToBoi 0a3oi JaHHBIX"




Mmuororabnuunsie 0a3bl JaHHBIX. THIIBI

80 CBsI3eH Mexay Tabauramu. BaemHui
Kir04. LleaocTHOCTh Oa3bl JaHHBIX
[IpakTuueckas pabora o Teme

81 "Pa3paboTka MHOrOTaOIUYHOM Oa3bl
INAHHBIX"

82 3anpochl K MHOTOTa0IMYHBIM 0a3aM
TAHHBIX

83 [IpakTrueckas padoTa nmo Teme "3anmpocsl K
MHOTOTa0IMYHOM 0aze JaHHBIX"

84 A3k ynpaBienus gasasiMu SQL
[TpakTrueckas pabota o Teme

85 "YrpaBlieHHe TaHHBIMH C TIOMOIIBIO S3bIKA
sQL”

86 Hepensunonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 WHTepHeT-npuioKeHus
[ToHsATHE O CEpPBEPHOM U KIMEHTCKOU

88 qacTsx caiiTa. TEeXHOIOTHS «KITUSHT —
cepBep», €€ TOCTOMHCTBA U HEAOCTATKHU

89 OcHossl si3p1ka HTML

90 [IpakTuueckas padora no teme "Cosnanue
TEKCTOBOM BeO-CTpaHUIIbI"

91 OcHossl si3p1ka HTML

92 OcHossl si3p1ka HTML
[IpakTuueckas padora no teme "Cosnanue

93 BeO-CTpaHUIIBI, BKIIOYAIOICH

MYJIbTUMEANIHBIC 00BEKTHI (PUCYHKH,




3BYKOBBIE JIaHHbIE, BUJ1€0)"

94 OcHoBbI KackaJaHbIX TabmuI ctuneit (CSS)
[IpakTuyeckas pabora o Teme

95 "OdopmiteHHE CTPaHUIIBI C TTOMOIIBIO 1
KacKaJgHbIX Ta0mauL cTrien"

96 Cuenapuu Ha si3pike JavaScript

97 Cuenapuu Ha si3bike JavaScript

98 ®opmbl Ha BEO-CTpaHUIIE

99 [IpakTuyeckas pabora no Teme "OOGpaboTka 1
JTaHHbIX Gopm"

100 Pa3memienune Be6-caiiToB. Ycmyra
XOCTUHTa. 3arpy3ka ¢ailioB Ha CalT
Kanpuposanue. lcnpaBienue

101 nepcrektuBsl. ['ucrorpamma. Koppekuust
YPOBHEMH, KOPPEKIIUS IBETA.
OO0eciBeurBaHUE IBETHBIX H300paKCHUH
BBoj n300paskeHuil ¢ UCTIOIb30BaHUEM

102 pa3IMYHBIX HU(PPOBBIX YCTPOUCTB. 05
[IpakTuyeckas padora no teme "OOpaboTka '
dpoBsIX hoTorpaduii”
Peryms. Pabota ¢ o6nactsimu. OUIBTPHI.

103 [IpakTuueckas pabora no teme "Peryib 0.5
poBsIX hoTorpaduii”
MHorocnoiiable n300paxeHus. TekcToBble

104 ciou. Macka cnosi. Kananel. Coxpanenue
BBIIEJIEHHON 00J1acTH

105 [IpakTrueckas paboTa Mo Teme 1

"MHorocnoiHbIe n300pakeHus"




[ToaroroBka witocTpanuii 11 Beo-

106 caiftoB. [IpakTrueckas paboTa mmo Teme 1 0.5
" AHUMUpPOBaHHbIE U300pakeHus"

107 BexTopnas rpaguka. Bekropuzanus 1
PacTpOBBIX U300pakeHU

108 [IpakTrueckas padota o Teme "BekTopHas 1 1
rpaguka"

109 [TpyHIMIIBI TOCTPOEHUS U PEAAKTUPOBAHUS 1
TPEXMEPHBIX MOJENEH

110 [IpakTrueckas padota no Teme "Coznanue 1 1
IPOCTBIX TPEXMEPHBIX MOJeIeH"

111 Cetounbie MoJieTl. Matepuasl 1

112 HpaKTI/I;leCKa}I pabora o Teme "CeTouHbIe 1 1
MOJIENN

113 MojenupoBaHie HCTOYHUKOB OCBEIICHUSI. 1
Kamepsr

114 [IpakTuyeckas pabora o Teme 1 1
"Pennepunr"

115 AnnutuBHbIE TexHONIOTUU (3D-TpUHTEPHI) 1

116 [TonaTue o BUPTYaIbHOM pealbHOCTH U 1
JIOTIOJIHEHHOH PEAIbHOCTU

117 PesepBHOE Bpems 1

118 PesepBHOE Bpems 1

119 PesepBHOE Bpems 1

120 PesepBHOE Bpems 1

121 PesepBHOE Bpems 1

122 PesepBHOE Bpems 1




123 PesepBHOE Bpems 1
124 PesepBHoe Bpems 1
125 PesepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHoe Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHoe Bpems 1
130 PesepBHoe Bpems 1
131 PesepBHoe Bpems 1
132 PesepBHoe Bpems 1
133 PesepBHoe Bpems 1
134 PesepBHoe Bpemst 1
135 PesepBHOE Bpemst 1
136 PesepBHOe Bpemst 1
OBHIEE KOJIMYECTBO YACOB I10 136 36.5

I[TPOTPAMME







IMPOBEPSIEMBIE HA EI'D IO UH®OPMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3SOBAHMUS

Kon
NMpoBePsIEeMOro
TpeOoBaHUs

1.

11

1.2

1.3

14

1.5

1.6

1.7

1.8

IIpoBepsiembie TPeOOBAHNS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOIi 00pa30BaTeJLHOI MPOrPaMMBbI CPeIHEro 0611ero
o0pa3zoBaHus

3nams (nonumamy)

[ToHumMaHue OCHOBHBIX NPUHIMIIOB YCTPOMCTBA U (PYHKUIHMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB; TEHIEHIMM
pPa3BUTHUS KOMIBIOTEPHBIX TEXHOJIOTHH; BIaJ€HHE HaBbIKAMU pabOThI C
ONEpPAllMOHHBIMM CHCTEMaMU U OCHOBHBIMH BHJAaMHU IPOTPaMMHOIO
o0ecrieueHMs JUIsl  peIIeHUs y4yeOHbIX 3aJad 1O  BbIOpaHHOMU

cricnyajan3anuu

Hanuuue mnpencraBienuii o 0a30BbIX NPUHLMIAX OpPraHU3allUM U

(YHKIMOHUPOBAHUS KOMITBIOTEPHBIX CEeTei

[ToHnMaHue OCHOBHBIX IPHHIUIIOB JUCKPETU3AlUN DPA3JUYHBIX BHIOB
uHbopMauu

[Tonnmanue 0a30BBIX AITOPUTMOB OOPAaOOTKM YMCIOBOM M TEKCTOBOM
uHpOpMaNMK (3aMCh YHCENT B TIO3UIMOHHONW CHCTEME CUYHUCIICHHS,
JICTMMOCTD IIEJIbIX YUCEN; HAXOXK/ICHHE BCEX MPOCTHIX YMCEN B 3aJaHHOM
quarna3oHe; o00pa0OTKa MHOTOPA3pSIIHBIX —IENBIX YHUCEN; aHaIHu3

CHUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB [TOMCKA U COPTUPOBKH
3Hanue CbYHKHI/IOHaJ'II)HI)Ie BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB
cpenbl pa3paboTKu

Brnanenue OCHOBHBIMU CBEACHHSIMH O 0a3axX HaHHBIX, UX CTPYKTYpE,

CpCACTBaxX CO3JaHUA U pa6OTH C HUMH

[ToHnMaHKMe BO3MOXKXHOCTEN U OIPaHUYEHUN TEXHOJIOTUN HUCKYCCTBEHHOTO
UHTEJUIEKTa B pPa3lMYHBIX OOJACTAX; HaAJIW4YMe TNpPEeACTaBICHUN 00
UCMOJb30BaHUM  HMH(GOPMALIMOHHBIX  TEXHOJIOTMH B pa3jM4HbIX

npodeccuoHanbHBIX chepax

Brnanenne TeopeTHYeCcKMM ammapaToM, IO3BOJISIOLIMM OCYILIECTBIATH
[IPEACTABJIICHUE 3aJJaHHOI0 HATYpPaJbHOI'O YMCIIA B PA3JIMYHBIX CHUCTEMaxX
CUMCIICHUS; BBINOJHATH IPEoOpa3oBaHMsI JIOTMUECKUX BbIPAXKEHU,
UCIIOJIB3YSl 3aKOHBI anreOpbl JIOTMKH; ONPEAENsATh KpaTdyaliMi MyTh BO
B3BELICHHOM rpadeé M KOJMYECTBO MyTeH MeXay BepIIHHAMH

OPUCHTUPOBAHHOI'O aTUKIIUYICCKOTO r‘paq)a



2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

Ymemo

YMeHue HCnonb30oBaTh KOMITBIOTEPHO-MAaTeMaTHUYECKHE MOJAETU  JUIs
aHanmm3a 00BEKTOB U IMPOIECCOB: (HOPMYIUPOBATh LEIh MOJCIUPOBAHHMS,
BBHITIOJHATh aHAJN3 PE3yJbTATOB, MOJNYYCHHBIX B XOJ€ MOJCIUPOBAHHS,
OIICHMBATh aJICKBAaTHOCTh MOJEIU MOJEIUPYEMOMY OOBEKTYy WIH

IMpouecCy; NpeACTaBJIATh PE3YJIbTATEI MOACINPOBAHNS B HArJIITHOM BH/IC

YMeHnue KiacCH(PUIMPOBATH OCHOBHBIC 3a/ladydl aHalW3a JaHHBIX
(mporHo3upoBaHue, KknaccuuKanus, KJIacTepu3alys, aHaIu3
OTKJIOHEHHI); MOHMMATh MOCJEI0BATEIbHOCTh PEIICHUs 3ajad aHalnu3a
JAHHBIX: COOp NMEPBUYHBIX JIAHHBIX, OYMCTKA M OI[CHKA KauecTBa JaHHBIX,
BEIOOp ¥ (WIM) TOCTpPOCHHE MOJEIH, Tpeodpa3oBaHUEC TaHHBIX,

BU3yaJin3alusd JaHHBIX, HHTCPHIPCTALUA PE3YJIbTATOB

YMenne onpenensiatb HHOOPMAIMOHHBIN 00bEM TEKCTOBBIX, IpadUUECKUX
Y 3BYKOBBIX JIaHHBIX IIPH 33JJaHHBIX MMapaMeTpax AUCKPETU3aLUU. Y MEHUE
ONpEeNEeNsATh CPEOHIO CKOpPOCTh NE€pelayd  JIaHHbIX, OLIEHUBaTh
U3MEHEHHE BPEMEHM IMepelayd NpU H3MEHEHUH HHEOOPMALUOHHOTO

00BbEMa TaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CTPOUTHL KO, O6CCHC‘II/IB3.IOH_[I/II71 HAaUMCHBIIYKO BO3MOKHYIO

CPCAHIOKO MJINHY COO6H.I€HI/I${ Ipu H3BECTHOM 4aCTOTE CHMBOJIOB

YMeHue ucenoib30BaTh MPU PEUNIEHWH 3a7ad CBOMCTBA IMO3ULIMOHHOU
3aIlUCH YHWCEJI, aJrOPUTMbI MOCTPOEHHUS 3aIlMCH YHUCJA B IMO3ULHUOHHOU
CHUCTEME CUMCIICHUS C 3aJaHHBIM OCHOBAHUEM M IOCTPOEHHUS YHUCIA I10
CTpPOKE, CoAeprKalledl 3amuch 3TOr0 4YUCIa B IO3WLHUOHHON CHCTEME
CUMCIICHHSI C  3aJlaHHBIM  OCHOBAaHHMEM;  YMEHHE  BBINIOJHSATH

apI/I(l)MeTI/ILIeCKI/Ie onecpanr B IO3UIUOHHBIX CUCTCMAaX CUUCIICHUA

YMeHHue CTpOMTh JIOTHUECKOE BBIPAKEHME B JU3BIOHKTUBHOW U
KOHBIOHKTUBHON  HOpMalbHBIX (QopMmMax 1O 3aJaHHOW  Talnwuie
UCTUHHOCTH; HCCIeNoBaTb 00JacTb WCTHMHHOCTH  BBICKAa3bIBAHMUS,

COACPKAIICTO IECPEMECHHBIC, PCHIATH HECJIOKHBIC JIOTUYCCKUC YPABHCHUSA

YMeHue pemaTh alrOpUuTMUYECKHE 3aJaud, CBSI3aHHbIE C AaHAJINU30M
rpadoB (3aa4d TMOCTPOEHUS] ONTHUMAIBHOTO IMYTH MEXIY BEpIIMHAMH
rpada, onpeneneHuss KOJIMYECTBA PAa3IUYHBIX MyTed MEXAy BepIIUHAMU

OPUEHTUPOBAHHOTO ALUKINYECKOT0 rpada)

YMeHne ucnoiab30BaTh ACPECBbA IPU aHAJINU3EC U MMOCTPOCHUH KOJOB U JJIA
MMPpEaACTaBJICHUA apI/I(bMeTI/I‘-ICCKI/IX BBIpa)KCHI/II\/'I, Ipu peIICHHUU 3aJaqd
IMONCKa W COPTUPOBKH; YMCHHC CTPOUTL ACPCBO HIPLI IO 3aJaHHOMY

aIropuTMy; pa3palaThiBaThb M OOOCHOBBIBATH BBIUIPHIIIHYIO CTPATETHIO



2.9

2.10

211

212

2.13

UTPBI

YMeHue aHanM3upoBaTh ANTOPUTMBI C  HCIOJNB30BAHHEM  TaOIUI
TPACCUPOBKH; OIpPEAeNATh 0€3 MCMOJIb30BaHUS KOMIIbIOTEpA Pe3yibTaThbl
BBITIOJITHEHUSI HECJIOKHBIX MPOTrpaMM, BKJIFOYAIOIINX IMKIIbI, BETBICHUS U

noArnporpaMmsal, IMpu 3aIaHHbIX UCXOJHBIX JaHHBIX

YMeHue omnpenensTh CIOXKHOCTh HM3ydaeMbIX B Kypce 0a30BbIX
IrOpPUTMOB (CyMMHpPOBaHHE IJIEMEHTOB MAacCHBa, COPTHPOBKAa MaccCHBa,
nepeOOpHbIE AJITOPUTMBI, JBOMYHBIA TOUCK) W TNPHUBOJUTH IPUMEPHI

HCCKOJIBKUX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU ISl PCIICHUA OJHOM 3aJa4n

BJ'Ia)IeHI/Ie YHUBCPCAJIbHBIM  A3BIKOM  IIPOrpaMMHUpPOBAaHHA  BBICOKOT'O
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusiMu 0 6a30BBIX
TUTAX JAHHBIX M CTPYKTypax IaHHBIX; YMEHHE HCIOIb30BaTh OCHOBHBIC
VIOPABISIOIAE  KOHCTPYKIMHM,  yYMEHHE  OCYIIECTBISATh  aHAJIM3
IOPEJUIOKEHHOW  IPOrpaMMbl:  ONpENeisTh  pe3yibTaTbl  pabOThI
MporpaMmsl Ipyu 3aJaHHBIX MCXOIHBIX NAHHBIX; OIMPCACIIATH, IIPHU KAaKHUX
UCXOIHBIX JIaHHBIX BO3MOXXHO TIONyUYEHHE YKa3aHHBIX pPE3yJbTaTOB;
BBISIBIISITH JIaHHBIC, KOTOPBIE MOTYT TIPUBECTH K OIIMOKe B padote
HIpOrpaMMBI; dbopMyupoBaTh  MOPEUIOKEHHUS MO0  YIYYILIECHHUIO

IIPOIPaMMHOT0 K0J1a

VYMeHue peanu3oBbIBaTh Ha BBHIOPAaHHOM Ui M3YYEHHUS  SI3BIKE
nporpaMMupoBanus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
THUIIOBBIE alITOPUTMBI 0OPaOOTKH YKCEII, YUCIOBBIX MOCIEA0BATEILHOCTEH
U MAacCHUBOB: IpEJCTaBIEHME YHWClIa B BUAEe Habopa MPOCTHIX
COMHOJKUTENEH; HaxOXJIEeHHE MaKCUMaJIbHOW (MHHHMMAIbHOM) QP
HaTypaJbHOIO YHUCIIA, 3aA[IMCAHHOTO B CUCTEME CUHMCIICHHS C OCHOBAaHUEM,
He mpeBblmaonmM 10; BbUUCIeHHE OOOOMIEHHBIX XapaKTEPHCTUK
JIIEMEHTOB MAaccHBa WJIM YHUCJIOBOM IIOCIEN0BAaTENbHOCTH (CYyMMBI,
NPOM3BEACHUS  CPEJHEro  apu(PMETHYECKOro, MHHHUMAJIBHOTO U
MaKCHMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA IJIEMEHTOB, yAOBIETBOPSIOLINX
3aJaHHOMY YCIIOBHIO); COPTHUPOBKY JJIEMEHTOB MAacCHBa; YMEHHE
UCMOJIb30BaTh B NPOTrpaMMax JIaHHBIC PA3JIMYHBIX THUIIOB C Y4ETOM
OTPaHMYEHUI Ha JMana3oH MX BO3MOXKHBIX 3HAUEHHUH, NMPUMEHATH NPH
pEIIeHnN 33/1a4 CTPYKTYpPBbl JTaHHBIX (CIUCKH, CIOBAapH, CTEKU, OYepelH,
JIEPEBbsI); TPUMEHATh CTaHJAPTHBIE U COOCTBEHHBIE MOANPOrPAMMBI IS
00pabOTKM YHCIOBBIX JAaHHBIX U CUMBOJIBHBIX CTPOK; UCHOJIB30BAThH IMPH
pa3paboTke MmporpamMm OUOJIMOTEKH MOANIPOrpaMM; YMEHHUE HCII0JIb30BaTh

CpeJICTBa OTJIaJIKH MPOTrpaMM B Cpesie MPOrpaMMUPOBAHUS

YMeHue HCIIOJb30BAaTh OJICKTPOHHBIC Ta6J'II/II_IBI JJIA aHaJIM3a,



npecTaBiIeHuss U 00paOOTKM JaHHBIX (BKJIIOYAsh BHIOOP ONTHUMAIILHOTO
pelieHus, moadop JUHHUM TpPEHAa, pEIIeHHe 3aJad IMPOTHO3HPOBAHUS);
YMEHHE HCIOJIb30BaTh TaOMW4yHbIC (pEISIIMOHHBIC) Oa3bl JaHHBIX U

CIIPpaBOYHBIC CUCTCMBbIL

YMeHne OpraHu30BbIBaTh JIMYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C
514 UCMOJIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  HU(POBBIX  TEXHOJIOTHHA;
IIOHUMaHHE BO3MOXKHOCTEH IHM(PPOBBIX CEPBUCOB I'OCYIAPCTBEHHBIX

yciyT, UG POBBIX 00pa30BaTEIbHBIX CEPBUCOB



INEPEYEHD DJIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA EI'D
1HO UH®OPMATHUKE

Kon
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IIpoBepsieMblii 21eMeHT CO/IePKAHMS

[{udpoBast rpaMOTHOCTH

OcCHOBHBIE TCHICHIIMYU Pa3BUTHsI KOMIIBIOTEPHBIX TeXHoJIornui. Ilapamiensabie
BBIYMCIICHHs. MHOronpouneccopHsle cucteMsl. Pactipenenénneie

BBIYUCIUTCIIBHBIC CUCTEMBI U 06p2160TKa OOJIBIINX JaHHBIX

[IpyHUMIIBI NTOCTPOCHMSI W alllapaTHbIE KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEH.
CereBbie mnpotokonbl. Cerb HWurepHer. Agppecanuss B ceru MHTepHer.
[Tpotokoner creka TCP/IP. Cuctema nomennsix umEH. Pasnenenue IP-cetn nHa

IIOJICETH C ITOMOILBI0 MAaCOK ITOACETEN

Qaitnoas cucrema. Ilouck B daitnoBoii cucreme. [IpuHIMNBI pazMenieHuss 1
uMeHoBaHMs (aiiioB B AonroBpeMeHHOW mamstu. [1labmoHbl 1 omucaHus
rpyn ¢ainos

CkopocTh  mepeayd  JaHHBIX. 3aBUCUMOCTb BpPEMEHHM Iepenadyd  OT

MH(GOPMaLIMOHHOT0 00BbEMA JTaHHBIX M XapaKTEPUCTUK KaHaja CBsI3U

IudpoBanue gaHHpIXx. CUMMeTpUYHbIe U HecuMMeTpuuHble mUGpsl. [ndpst

npoctoi 3amenbl. [IIudp Lezaps. udp Buxenepa. Anroputm mmdpoBanus
RSA

KO,Z[BI, TIO3BOJIAOIIUC O6H8.py>KI/IBaTB " UCIIPABJIATH OI_I_II/I6KI/I, BO3HHUKAOMIUC IIPpU
nepeaaduc 1aHHbIX. Paccrosane X>MMuHTa. KO,Z[I/IpOBaHI/Ie C IIOBTOPCHUEM OUTOB.

Koawsr XoMmMmuura
TeopeTnueckre 0CHOBEI HHPOPMATHKU

JlBonuHoe  koaupoBaHWe. PaBHOMEpHbIE W HEPABHOMEPHBIE  KOJBI.
JlexonupoBaHue cOOOIIEHHH, 3alIMCAHHBIX C TIOMOIIBbIO HEPABHOMEPHBIX KOJOB.
VYcnosue ®ano. IloctpoeHne OAHO3HAYHO NEKOAUPYEMBIX KOIOB C IOMOIIBIO
JepeBa

Teopernueckne TOAXOABI K OlEHKE KonudecTBa wuHpopmarmu. EauHuims
U3MEpEeHusl KoJuuecTBa uWHPopMauuu. AmnaBUTHBIM MNOAXOA K OLIEHKE
KosmyecTBa MH(opManuu. 3aKoH aJauTUBHOCTH HHpopmanuu. Popmyna

Xaptnu. Uadpopmanus u BepostTHocTs. Dopmyia Lllennona

Cucrembl cuucnenus. Pa3BEpHyTas 3amuch WENBIX M JIPOOHBIX YHCET B
MO3UIMOHHON cucTeme cuucieHus. CBOMCTBa MO3UIIMOHHOW 3amUCH YHCTA:
KOJIMYECTBO IM(Dp B 3aIUCH, MPU3HAK JICTUMOCTH YUCJIa Ha OCHOBAHHE CHUCTEMBI
CUHMCJICHUS. AJITOPUTM TIEPEBO/IA EJIOr0 Ynciia u3 P-uuHO# cucTeMbl CUUCITICHUS

B JCCATUYHYIO. AJ'IFOpI/ITM nepesojia KOHeYHOM P-muHOi ,Z[pO6I/I B ACCATUYHYIO.
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2.5

2.6

2.7

2.8

2.9

2.10

2.11

AJNTOPUTM MEpeBOJa LEJIOT0 YUCIa U3 JIECATHYHON CHUCTEMbl CUUCIICHUs B P-
nuHyto. [lepeBom KOHeYHOW necATUYHOM Jpodbu B P-uunyro. J[BomuHas,
BOCBMEpPHYHAS U IIECTHAALATEPUYHASI CUCTEMBI CUHUCIICHUS], CBSA3b MEXy HUMHU.

ApudpmeTnueckre onepalnuy B HO3UIIMOHHBIX CUCTEMAaX CUHCICHUS

Tpoana;I YPaBHOBCHICHHAA CUCTEMA CHUCIICHHA. I[BOI/I‘-IHO-I[GC}ITI/I‘-IHEIH cucreMma

CUHUCIICHUA

Komuposanue texctoB. Koguposka ASCII. OxgnoGaiitHbie kogupoBku. CTaHmapT
UNICODE. Komupoka UTF-8. Ompenenenue uHPOPMALIUOHHOTO 00BEMA

TCKCTOBBIX COO6H_ICHI/II>'I

Koauposanue nzobpakenuit. Ouenka HHPOPMAIIMOHHOTO 00bEMa rpaduuecKux
JAaHHBIX IIPHU 3aJaHHBIX pa3spClICHUU U T. J'Iy6I/IHe KOOAUPpOBaHHUA LBECTA. HBGTOBLIG
monenu. KoaupoBanue 3Byka. OneHka HMH(GOpPMAIMOHHOTO 0O0BbEMa 3BYKOBBIX

JAaHHBIX IIPpX 3aJaHHBIX YaCTOTC AUCKPETHU3aIU U Pa3pAaAHOCTH KOAUPOBAHHUA

Anre6pa gnoruku. [loHsiTue BbIcKa3piBaHMs. Bricka3piBaTenbHble  (OPMBI
(mpenukatsl). KBaHTOPHI CyIIECTBOBAHUS U BCEOOIHOCTH.

Jlornueckue onepanuu. TaOnuubl HMCTUHHOCTU. Jlormyeckue BbIpaKEHUS.
Jlormueckue ToxxaecTBa. Jlornueckue onepanuy u onepanuy HaJ MHOXKECTBaMH.
3aKkoHBl anreOphl JIOTUKH. OKBHUBAJICHTHBIE IPEOOpa30BaHUs JIOTHUECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHs U CUCTEMbI YPaBHEHUI.

Jlornueckue ¢GyHKUMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHUECKUX
(GYHKIUH OT KOJIMYECTBA APIyMEHTOB.

Kanonndeckue (opMbl JTIOTHYECKUX BBIPAKEHHUN

COBepH_IeHHBIe AU3BIOHKTUBHBIC  KOHBIOHKTUBHBIC  HOPMAJILHLIC (bOpMBI,

AJITOPUTMBI UX TTIOCTPOCHUA 110 Ta6J'II/II_Ie HCTHUHHOCTH

Jlornueckue 31eMeHTH B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psaanbiii cymmarop. Iloctpoenue cxeM Ha JOTMYECKHUX 3JIEMEHTax Mo
3aJJaHHOMY JIOTUYECKOMY BBIPAKEHHIO. 3amuCh JOTHYECKOTO BBIPAXKEHUS TI10

JIOTUYECKOM cCXeEMeE

Mogenu u wmonenupoBanue. lLlenn monpenupoBaHusl. ANEKBATHOCTh MOJENTHU
MOJIETTUPYEMOMY O0BEKTY WM Tpolieccy. DopManu3zaius NpUKIaJHbIX 3a/1a4.
[IpencraBneHue pe3yabTaTOB MOJICTUPOBAHUS B BUE, YIOOHOM JJISI BOCTIPUSITHS

yenoBekoM. [ padudeckoe npepcraBieHue TaHHBIX (CXEMBI, TAOIUIBI, TpaduKm).

[IpencraBieHre weABIX YWCEN B MaMATH KommbioTepa. OrpaHu4eHHOCTh
JMara3oHa 4YHuCeN TPH OrPAaHMYCHUU KOJIMYeCcTBa paspsanoB. llepemomHenue
pa3psanHoi ceTku. be33HakoBbie M 3HAKOBBIC JIaHHbIC. 3HAKOBBIN OUT. JIBOMUHBIN
JIOTIOJTHUTEIBHBIN KOJI OTPUILIATENIbHBIX YHCET.

[TobutoBBIe Jormueckue omeparuu. Jlornyeckwit, apupMeTHYECKUd |

nukandecknit  casuru. lludposanue ¢ momouipl0o MOOMTOBON —omepanuu
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2.16

3.1

3.2

3.3

3.4

«ucxirougaromee NJIN»»

[IpeacraBineHre BEUIECTBEHHBIX YMCEN B MaMATH KOMIbIOTEpa. 3Havauas 4acTh
U TOpAMOK uwcia. Jlmama3oH 3HAYeHUH BeIECTBEHHBIX uyucen. I[IpobiemMbr
XpaHeHI/ISI BCIICCTBCHHBIX YHCCJI, CBA3aHHBIC C Ol"paHI/I‘-IeHI/IeM KOJIN4YECTBA
pa3p}II[OB. BI:IHO.HHGHI/IG onepaunﬁ C BCIICCTBCHHBIMU YHCJIaMH, HAKOIIJICHUHC

OIIMOOK IIPpU BBIYUCIICHUAX

I'padbl. OcHoBHbIe NOHATHS. Buael rpagos. Onucanue rpadoB ¢ HOMOIIbIO
MaTpULl CMEXHOCTH, BECOBBIX MATpHI], CIHCKOB CMEXHOCTU. PelieHue
QITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHaiau3oM rpadoB (moctpoeHue
ONTUMAJILHOTO MYTH MEXAy BepUIMHAMHU rpada, oIpeaesieHue KOoIM4YecTBa
Pa3IUYHBIX MYyTeW MEXIy BEpUIMHAMH OPUEHTHUPOBAHHOIO aLUKINYECKOTO
rpaca)

HepeBbsa. bunapnoe nepeBo. JlepeBbss moumcka. CrnocoObl 00xoma JepeBa.
[IpencraBnenue apudmeTnyecKux BbIpakKeHUIl B Buae nepesa. McnonbzoBanue

rpad)oB U AEPEBHEB MPH OMHCAHUN OOBEKTOB U MPOIIECCOB OKPYKAIOIIETO MUPa

JlMcKpeTHbIE UTpBl IBYX UTPOKOB ¢ MOIHOM nHpopmanueit. [loctpoenue nepesa
nepebopa BapUaHTOB, ONHUCAHHE CTPATErMM WIPbl B TaOIU4YHOU (dopMe.

BrmrpsiiHeie ¥ IPOUTPHIIIHBIE TO3ULMHA. BBIUTPBIIIHBIE CTpAaTEruu

Cpe,[[CTBa HCKYCCTBCHHOI'O HWHTCIIJIICKTA. I/IILCHTI/I(I)I/IKEU_II/IH u ITOHCK
HSO6p3)K€HPII>i, paciio3HaBaHUC JIMII. Hcnons3oBanne METOOOB HCKYCCTBCHHOI'O
HUHTCIIJICKTA B 06yqafonmx cucremax. Mcronp3oBannue METOIOB HCKYCCTBCHHOI'O

WHTEIJICKTa B poboToTexHUKe. MIHTepHET Bemeil. Heliponnslie cetn
AJNTOPUTMBI ¥ IPOTPAMMHUPOBAHHE

d)opMam/BaumI MOHATHA aJIrOpUTMaA. Mamuna TBIOpI/IHPa KaK YHHUBCPCAJIbHAA

MOJICIIb BBIYMCIICHHMN

OneHka CIOKHOCTH BbluMcIeHHH. Bpemst paGoTsl 1 00BEM HCIONIB3yEeMOi
namsTH, WX 3aBUCUMOCTh OT pa3Mepa HCXOOHBIX JaHHBIX. OleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI I[TOJIMHOMHUAJIBHON
cinoxHoctu. Ilepebopubie anroputmel. Ilpumepsl pa3nIUYHBIX aITOPUTMOB

PCIICHUA OI[HOfI 3aaa4u, KOTOPBIC UMCIOT pa3JIMIHYIO CIIOKHOCTDH

OHpCI[CJ'ICHI/IC BO3MOXHBIX PE3YyJIbTATOB pa60TBI HpOCTCﬁIlIPIX AJITOPUTMOB
YIpaBJICHUA HCIIOJIHUTCIISIMH W BBIYUCIIUTCIIbHBIX AJII'OPHUTMOB. Onpez[eneHHe

UCXOJHBIX TAHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET AaTh TpeOyeMbli pe3yIbTaT

Anr OPHUTMBI 06pa60TKI/I HAaTypaJIbHbIX YHCCII, 3allMCAHHBIX B IMMO3UIITMOHHBIX
CHUCTCMAxX CYMCIICHUA: p336I/IeHI/IC 3alIMCu 4Yucjla Ha OTACIBHBIC I_[I/I(i)pbl,
HaxXO0XXIACHUEC CYMMBI W TIIPOU3BCIACHUA III/I(l)p, HaXO0XICHUC MaKCHMaJIbHOM

(MUHUMANBEHON) UPHI.



3.5

3.6

3.7

3.8

3.9

3.10

[IpeacraBnenue uucia B BHAE HAOOpa MPOCTBIX COMHOMKUTENEH. AITOPUTM
OBICTPOrO BO3BENICHUS B cTeNeHb. [IoMCK MPOCTHIX YKCeN B 3a/IaHHOM JHaNa3oHe

C MIOMOUIBIO AJITOPUTMA «PEeLIeTO DpaTocheHar»
MHoropa3psiIHble LeIble YUCIa, 3a/1a4i JITUHHON apupMeTuKn

A3pik nmporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunbl maHHBIX:
LEJIOYKCIIEHHbIE, BEUIECTBEHHbIE, CHMBOJIbHBIE, JOrMueckue. BerBieHus.
Cnoxnsie ycnoBus. Llukisl ¢ ycnoBuem. LIUKIbI 110 NepeMeHHOM.

OO0paboTka naHHBIX, XpaHAmuxcs B ¢ainax. TekcToBble U ABOWYHBIC (HaliiIbl.
daiinoBsie nepeMmeHHble ((aiioBbie ykazaTenu). UteHue u3 ¢aiina. 3anuch B
daiin.

Paszbuenue 3agaun Ha nozanayn. [loqnporpamMmel (mpoueaypsl U pyHKIUH).

Hcnons3oBanue CTElHI[&pTHOfI OMOIMOTEKH SI3BIKA nporpaMMupOBaHuAd

Pexypcus. PexkypcuBHble npouenypbl U ¢yHKuuu. Vcnonb3oBaHue cTeka s

OpraHU3aluu PEKYPCUBHBIX BbI30BOB

Yucnennsle MeToabl. ToyHoe M npubIMkEHHOE pelieHus 3aaayd. YuciaeHHoe
pelieHre ypaBHEHHMH C HOMOIIbIO Moja0opa mapamerpa. UuCIEHHbIE METO[bI
pelieHusT ypaBHEHWiA: MeToj mepedopa, METOZ IOJOBHHHOTO  JCJICHUS.
[TpubnmxE€HHOE BBHIYMCIEHUE JJIMH KPUBBIX. Bhrumcnenue ruomaznei ¢uryp c
HOMOILBI0 YHMCIICHHBIX METOAOB (METOJA IMpPSIMOYTOJbHUKOB, METOJ Tpareuuil).
[Touck MakcumyMa (MUHUMyMa) QYHKIUH OJHOM MEpPeMEHHON MeEeTo/I0M

IIOJIOBHHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — (QYHKIMHM  SI3bIKA
POTPaMMHUPOBAHUS ISt 00paOOTKH CUMBOIIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: HO)IC'—IéT KOJIMYECTBA IIOABJIICHUI CHMBOJIA B CTPOKE,
pa3OueHre CTPOKM Ha CJIOBa MO NPOOETbHBIM CHUMBOJAM, MOUCK MOJICTPOKHU
BHYTpU JaHHOW CTPOKH, 3aMEeHa HAWJIEHHOW IMOJCTPOKH Ha APYTYIO CTPOKY.
['eHeparusi BceX CJIOB B HEKOTOPOM aj(aBHTE, YIOBICTBOPSIOMINX 3aJaHHBIM

orpannueHusM. [IpeoOpa3zoBaHue yncia B CHMBOJIBHYIO CTPOKY ¥ 0OpaTHO

MaccuBsl M TOCJIEIOBATENBHOCTH  4YuceNl. BpluncneHne  000OIIEHHBIX
XapaKTEepUCTUK D3JEMEHTOB MacCHUBa MM YHUCIOBOM IOCIEI0BaTEIbHOCTH
(CcyMMBI, TpOW3BEACHUS, CPEIHEro apUPMETHUECKOro, MHUHUMAJIBHOTO U
MaKCHMaJbHOTO 3JEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YJOBJIETBOPSIOIINX
3alaHHOMY YCJIOBMIO). JIMHEHHBIM NOWMCK 3aJaHHOTO 3HAYEHUS B MACCHBE.
ANropuT™Mbl paboThl € 3JIEMEHTaMH MAacCHBa € OJHOKPAaTHBIM HPOCMOTPOM
maccuBa. CopTHpoBKa OJHOMEpHOro MaccuBa. [IpocTble MeTOnbl COPTUPOBKHU
(Merox my3bIpbKa, METOJ BbIOOpa, cOpTHpoBKa BcTaBkamu). CopTHUpoBKa
ciusiHueM. beictpast coptupoBka maccuBa (anroput™m QuickSort). JIBomuHBIN

IMONCK B OTCOPTHPOBAHHOM MACCUBC
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3.15
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4.1

4.2

JIBymMepHbIE MacCHBBI (MaTpHibl). AJTOPHUTMBI 00pabOTKH  JIByMEPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOI'O UHCIIOBOI'O MaccuBa IO 3a/JaHHBIM
IpaBUIaM, MOMCK 3JIEMEHTa B JIByMEPHOM MAaCCHUBE, BBIYMCICHME MaKCHMyMa
(MMHMMYyMa) U CYMMBbI 3JIEMEHTOB JIBYMEPHOI'O MacCcHBa, IEPECTAHOBKA CTPOK U

CTOJIOIIOB IBYMEPHOTO MacCHBa

CnoBapu  (accolMaTUBHBIE  MAacCHBBI,  OTOOpa)keHHUs).  X3II-TaOIUIBL.

HOCTpOCHI/Ie aﬂ(i)aBI/ITHO'LIaCTOTHOFO CJIOBaps AJid 3aJaHHOI'O TEKCTa

Crexku. AHaINM3 TPaBWIBHOCTH CKOOOYHOTO  BBIp@XEHHA. Bbrumcienue
apru(METHUECKOr0 BBIPAXKEHNUS, 3aIIMCAHHOI0 B IOCTPHUKCHON Gopme.

Oqepem/l. Hcnons3oBanne odyepean i1 BpEMCHHOT'O XpaHCHHA JaHHBIX

Anroputmbl Ha rpadax. IlocTpoeHre MHUHMMAJIBHOTO OCTOBHOTO JepeBa
B3BELLICHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOro rpada. KommuyecTBo pasinyHbIX
MyTel MeX1y BEpLIMHAMHU OPUEHTUPOBAHHOTO allUKINYECKOro rpada. AJIroputm
JenkcTphl

HepeBbs. Peanuzanus nepeBa ¢ MOMOULIbIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(bunapueie) aepeBbs. IlocTpoeHue nepeBa i 3aJaHHOTO apU(PMETHUYECKOTO
BbIpaxkeHUs. PekypcuBHbIe aliropuTMBbl 00X0/a JepeBa. VMcnonab3oBanue creka u
ouepeau A 06xoja 1epeBa

JluHaMu4eckoe MporpaMMHUpPOBaHME KaK METOJl PELICHMs 3a/ad ¢ COXpPaHEHUEM
MIPOMEXKYTOUHBIX pe3yJIbTaTOB. 3aJauu, peliaeMble ¢ MOMOIIBI0 JUHAMUYECKOTO
POTPAMMHUPOBAHUS: BEIYUCIICHUE PEKYPCUBHBIX (DYHKIIHIA, TOJCYET KOJTHMUESCTBA

BAapHUAHTOB, 3ala41 OIITUMU3alIUN

[TonsTne 00 OOBEKTHO-OPUEHTHPOBAHHOM INpOrpaMMUpoBaHUU. OOBEKTHI U
kjaccel. CBoiicTBa U MeToAbl 00bEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHAIIU3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOTO IMOAXOJA.

WNukancynsuus, HacaeI0BaHue, MoJIuMoppu3m
HNudopmalinoHHbIE TEXHOJIOTUN

AHanu3 naHHbiX. OCHOBHBIE 3a/ladydl aHajdu3a JaHHBIX: IPOTHO3UPOBAHHE,
KJaccupuKanus, KilacTepu3anusi, aHajau3 OTkJIoHeHHH. IlociemoBaTenbHOCTH
pelieHus 3a/1a4 aHajdu3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUMCTKA U OIICHKA
KauecTBa JaHHBIX, BBIOOp M (WMJIM) TOCTPOEHHUE MOJAENH, MpeodpazoBaHUE
TAHHBIX, BU3yalHu3alus JaHHBIX, MHTepIpeTanus pe3yibTatoB. [Iporpammubie
cpeactBa W VIHTepHeT-cepBUCH UIsi OOpaOOTKM M TIPEJICTaBIICHUS JTaHHBIX.

Bonbmme ganapie. MamuHHOE 00yUeHUE
AHanu3 JaHHBIX C TIOMOIIBIO JJIEKTPOHHBIX TaONMUIl. BBIYHCIEHUE CYyMMBI,
CpemHero  apu(METHUeCKOoro, HauOOJbIIero  (HAMMEHBINETO)  3HAYCHHS

JuamnazoHa. BrruucieHue KOB(I)(I)I/ILII/ICHTa KOppeiisinuu JIBYX PpAJOB HOAaHHBIX.
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4.4

4.5

4.6

[TocTtpoerne cromOuaThIX, JMHEWYATHIX W KPYroBBIX auarpamm. [loctpoeHme
rpadukoB ¢pyukmuii. [Tlogbop muHUM TpeHa, perieHre 3a1a9 TPOrHO3UPOBAHUSI.

Pemienne 3ala4 ONTUMHU3AIIUN C TOMOIIBIO 3JICKTPOHHBIX T8.6J'II/IL[

Juckperuzanusi Npd  MaTeMaTHYECKOM  MOJETUPOBAHUU  HEMPEPHIBHBIX
nporeccoB. MojenupoBaHue JBIKEHUs. MoenupoBaHue OHOIOTHYECKIX
cucteM. MaremaTuueckue MOZEIM B OKOHOMHUKE. BblUMCIUTENbHBIE
IKCHEPUMEHTHI ¢ MojensaMu. OOpaboTka pe3ynbTaToB JKCIEpUMEHTa. MeTon
HAaUMEHBIIUX KBaApaToB. OIEHKAa YHCIOBBIX MapaMeTPOB MOJEIHPYEMBIX
00BEKTOB M MpoleccoB. BoccTaHOBIEHHE 3aBUCUMOCTEH IO pe3yJibTaTaM

OKCIICPUMCEHTA

BepostHoCTHBIE MOJICIIH. Mertoanl MomnTe-Kapio. Muranuonnoe

MojesnnpoBaHue. CUCTEMBI MacCOBOTO 00CITYKUBaHUS

Tabmuunble (pensauuoHHbIe) 0a3bl JaHHBIX. TabyMIa — mpeIcTaBIeHue CBEACHUI
00 omHOoTMHHBIX 00BekTax. [lone, 3amucek. Kirou tabaumel. Pabora ¢ rotoBoi
0a30i maHHBIX. 3amnojHeHrue 0a3bl JaHHBIX. [loMCK, COpTHPOBKA W (UIBTPALIHS
JaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl € IapaMeTpaMu.
Brraucsiemsie 1mosis B 3ammpocax.

MuoroTtabauunbie 6a3bl JaHHBIX. THUOBI CBsA3eH MexIy TabiumaMu. BHemrHwii
ko4, [{emocTHOCTE 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTAOJWYHBIM 0a3aM JTaHHBIX
TexcroBblii mporeccop. CpencTBa MOMCKA W aBTO3aMEHbl B TEKCTOBOM
nporeccope.  CTpyKTypupOBaHHBIE  TEKCTOBBICE  JOKyMeHThL.  CHOCKH,

ornaBieHue. [lpaBuna  UUTHUPOBAHUS  HMCTOYHUKOB U O(hOpPMIICHUS

OoubuorpaduUecKux CChIIIOK



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

METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






