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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOiaEHHBIM YpOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaTam
OCBOGHHUS OCHOBHOM  0OOpa3oBaTENbHOW  MPOrPaMMBI  CPEAHETO  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHpOpMaTHKEe Ma€T MpEACTaBICHUE O UENsIX, OO0IIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera «MHdopmaTuka» Ha yriyOn€HHOM ypOBHE, YCTaHABIMBAET
00s13aTeIbHOE IPEIMETHOE CoJiep>KaHue, npeaycMaTpuBacT ero
CTPYKTYpUPOBaHUE MO pa3jieiaM U TeMaM Kypca, ONpeAessieT pacupeeieHUe ero
1o kinaccaM (rogam M3y4yeHus), 1a€T NPUMEPHOE pacHpe/esieHne yyeOHbIX 4acoB
M0 TEMAaTHUYECKUM pasfenaM Kypca U PEKOMEHIyeMyiko (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh  MX  HM3y4eHUS ¢ y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.

[TporpamMma 1o nHPOpMATHKE ONpPEAEIAeT KOTUUECTBEHHbIE U Kau€CTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaa JIJs KaXI0TO roja u3ydyeHusi, B TOM YHUCIIe
JUISL COJIEPKATENIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX pabor,
rocyIapCTBEHHOM UTOTOBOM arrecraiun). [Iporpamma no nndopmaTtuke sBiseTcs
OCHOBOM JJIl COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Y4E€OHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa3oBaHUU OTPAKAET:

CYUIHOCTh HMH(OPMATHKM KaK HAyYHOM JUCUMIUIMHBI, HU3ydarolen
3aKOHOMEPHOCTH MPOTEKAaHUsI U BO3MOKHOCTH aBTOMATHU3AalMU HHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3IMUHBIX CUCTEMAX;

OCHOBHBIE  00NIacT  TpUMEHEHUs  WHPOPMATHUKH, TPEKIE  BCETO
WH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIICHUE U COITMAIBHYIO Chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHQOPMATHKH U HUH()OPMALMOHHOU
JESITEIbHOCTH.

Kypc unbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUsl SIBISAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00iacTu
uHGOPMATUKA U HUH(DOPMALIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHI, Omupaercs
Ha cojiepKaHue Kypca WH()OPMATHUKHA YPOBHS OCHOBHOTO OOIIETO 00pa3oBaHUS U
ONMBIT  TIOCTOSIHHOTO  MpUMEHEHHs  MHPOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUM, AA€T TEOPETHUYECKOE OCMBICIEHUE, MHTEpPIpEeTaluio U 0000IIeHre
ATOTO OIBITA.



Pesynbrarel  yriyOn€HHOrO  YpOBHS HM3y4YeHHUS y4yeOHOro MpeaMera
«Uudopmartuka» OpUEHTHpPOBAHBI Ha TOJYyYEHHE KOMIIETEHTHOCTEH s
nocieaywneil npodecCUOHATIBHOW JIeITENbHOCTH KaK B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHas 00JacTh, Paclo3HaBaHWE COOTBETCTBYIOIIMX UM
IPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIE MTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOU IpeIMETHON 00JIacTH;

YMEHHE peuaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapaKTEpHbIE U1 HUCIHOJIb30BaHUS METONOB W HMHCTPYMEHTapus JIaHHOU
npeaMeTHOM 00J1acTu;

HaJM4yue TPEACTaBICHUM O JaHHOM MpEeAMETHOM O00JIACTH KakK I€JI0CTHOU
TEOpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JacCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHSI U3ydeHUs MH(OpPMATHKUA 00€CIeYnBaAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3alusax  nOpodeccuoHadbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HENOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
mporpaMmMHasi MHXKeHepus, UHPOpMalMoHHas 0e30MacHOCTh, MH(GOPMAIIMOHHBIC
CUCTEMBl M TEXHOJOTMU, MOOMJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHBIE H
MalIMHHOE O0Oy4Y€HUE, MPOMBIIUICHHBIM WHTEPHET BEIIeW, HCKYCCTBEHHbIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBbBIE
TE€XHOJIOTHH, CHUCTEMBI PaCHpEeAeIEHHOIO PEECTpa, TEXHOJOTMH BHUPTYaIbHOU H
JIOTIOJTHEHHOM PEeaIbHOCTEM.

OcHoBHasi 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero olmiero oOpa3oBaHusi —  OOecIeueHue
JaNbHEUIIero pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKU3HHU B YCIIOBUSIX Pa3BUBAIONIETOCS WH(GOPMALMOHHOTO O0IIeCcTBa
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBsi3u ¢ 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax oMKHO 00€CIEUUTh:

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

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

chOpPMHPOBAHHOCTh YMEHHMH pa3ian4arh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJIbI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLIEHUBAHUS U CBS3b
KPUTEPUEB C ONPENEIEHHON CUCTEMOM LIEHHOCTEN, ITPOBEPATH HA TOCTOBEPHOCTD U
00001maTh nHpOpMaIHIo;



C(OPMUPOBAHHOCTh ~ NPEJACTABICHUA O BIMSHUA  HHPOPMAIIMOHHBIX
TEXHOJIOTM Ha JU3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
SKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO0,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

IPUHATHE MPABOBBIX U 3TUYECKUX ACHIEKTOB MH()OPMALIMOHHBIX TEXHOJIOTHIA,
OCO3HAHHE OTBETCTBEHHOCTH JIIOJEH, BOBICUEHHBIX B CO3JJaHUE U MCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paclipoCcTpaHeHre HH(OpMAaIUY;

CO37laHHE YCIIOBUM MJisi pa3BUTHUSL HABBIKOB y4eOHOHM, MPOEKTHOM, HAYy4YHO-
UCCIIEIOBATENIbCKOM U TBOPYECKOM AESITENbHOCTH, MOTHMBALMU O0YyYarolmuxcs K
CaMOpa3BUTHIO.

B conepxxanun ydyeOHoro mpeamera «MH(opmMaTuka» BBIACIAIOTCS YETHIPE
TEMaTUYECKHUX pas3zelia.

Paznen «llu¢gpoBasi rpamMOTHOCTH» TIOCBAILIEH BONPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(GPOBOrO OKPYKEHHs, BKIHOYas
KOMITbIOTEPHBIE CETHU, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(GOPMAILIMOHHON
0€30IaCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ceOs
NOHATUUHBIA anmapaT WH()OPMATUKH, BOIMPOCHl KOJIMPOBaHUS HWH(MOpMaLUH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOTI'O MOJAEIINPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHHUE)» HAIPABICH HAa Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, pa3pabOTKy alrOpUTMOB M OLEHKY UX CIOKHOCTH,
(GbopMHpOBaHNE HABBIKOB pealiM3alliy MPOrpaMM Ha S3bIKaX MPOrpaMMHUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHbIE  TEXHOJOIMHM»  TOCBALIEH  BOIPOCAM
npuUMeHEHUsT MHGOPMAIIMOHHBIX TEXHOJIOTHMA, PEATM30BAaHHBIX B MPHUKIATHBIX
MPOrPaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YMCIIE B 3aJja4ax aHalIu3a
JAHHBIX, HMCMHOJB30BAHUIO0 0a3 JaHHBIX W SJIEKTPOHHBIX TaOMUI[ [JIsl pEelIeHUs
NPUKJIAJAHBIX 33]1a4.

B npuBenénnom nanee coaepkanuu yueOHoro mpeameta «Mudopmatukan
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO TPOrpaMMy OOyUEHHUsI, HO MOTYT OBbITh MPEIOKEHBI I U3yUYCHHUS
OTJIEJIbHBIM MOTUBHPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

YrnyOn€HHbI  ypOBEHb U3y4Ye€HHUS HH(DOPMATUKH PEKOMEHAYyeTcs IJis
TEXHOJIOTHYECKOTO  MpOQuMis, OpPUEHTHPOBAHHOIO HA  HHXCHEPHYIO U
UHPOPMAIIMOHHYIO C(epbl ACSITENbHOCTU. YTIyOJEHHBI YpOBEHb H3yYEHUs
uH(popMaTUKU 00ECIEeYUBAET: MOATOTOBKY OOYyYaroluXcsi, OPUEHTUPOBAHHBIX Ha



CHEeIUaIbHOCTH B 00JAacCTH WHOOPMAIMOHHBIX TEXHOJOTUA W WHXKCHEPHBIC
CHEIHUAIBHOCTH, yYacTHE B MPOEKTHONM M HCCIIEIOBATEIILCKON e TEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpacid HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJIUMIHNA/IAX U Cllaye
EauHoro rocyiapcTBEHHOTO dK3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBaTeNbHOCTh M3YYEHUS TEM B NpejesiaX OJIHOr0 rojla oOy4deHus
MOXET OBITh HM3MEHEHa MO YCMOTPECHHIO YYHTENS NpH TOATOTOBKE paboueit
POrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKCiI0 YacoB, PEKOMEHOBAHHBIX JIJIsl U3ydeHus HHGOpMaTUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezento), B 11 kinacce — 136 acoB (4 daca
B HEJCIIO).



COJAEPKXAHUE OBYUYEHUA

10 KUIACC

udpoBasi rpaMOTHOCTH

TpeboBanust TEXHUKM OCE30MACHOCTHM W TWUTHEHBI TIpu  paboTe C
KOMITBIOTEPAMH U IPYTUMHU KOMITOHEHTaMH ITU()POBOTO OKPYKEHUS.

[TpuHIUnBl pabOTHl KOMIBIOTEPOB M KOMIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don HeliMana. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAas W JOJTOBpeMeHHas mnamsiTh. OOMEH JaHHBIMH C
OMONIBI0 KH. KOHTpOIIIEpsl BHEMIHUX YCTPOUCTB. IIpsAMON 1OCTyN K ITaMsITH.

OCHOBHBIE ~ TEHACHIMU  PA3BUTUS  KOMIIBIOTEPHBIX  TEXHOJIOTHIA.
[TapannenbHbie BBIYUCIICHUS. MHoromnpoueccopHbie CUCTEMBI.
Cynepkomnbtotepbl. PacnipenenéHabie BHIUMCIUTEIbHBIE CUCTEMBI U 00paboTKa
OonpmIMX JAaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA ©W HMX pPOJb B
KOMMYHUKAITUSX. BceTrpoennbie KOMIIBIOTEPBL. MHUKPOKOHTPOJUIEPHI.
Po6oTr3upoBaHHbIE TPOU3BOICTBA.

[TporpamMMHOe oOecrieueHre KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Buibl
IpOrpaMMHOro obecreyeHus: U uX HazHaueHue. OcoOEHHOCTH HPOrPaMMHOTO
oOecrieyeHuss MOOWIBHBIX yCTpoMcTB. IlapamnenbHoe mnporpaMMUpOBaHUE.
CucteMHoe mnporpammHoe oOecneuenne. OrnepaloHHbIE CUCTEMbl. Y THJIUTHI.
HpaiiBeppl  ycTpouctB. MHCTasiuuss W JAEUMHCTAULALUSA  IPOTPAMMHOIO
obecrnieueHusl.

daitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss W UMEHOBaHUS (alljIoB B
nosiroBpeMeHHou namatu. [llabnons! 11t onucanus rpyni (aisos.

[IporpammHoe obecrnieuenue. JIMieH3UpOBaHUE MPOTPAMMHOIO 0OECTIEYEHUS
u uudpoBeix pecypcoB. IlponpuerapHoe u cBOOOAHOE MPOTrPAMMHOE
obecneuenne. Kommepueckoe 1 HEKOMMEPUYECKOE HCIIOJIb30BAHUE MPOrPaMMHOTO
oOecrieueHuss U UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBAaEeMas
3aKOHOAATeNbCTBOM Poccuiickon denepannu 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
MpOrpaMMHOTro obecrieueHus U U(PPOBBIX PECYPCOB.

[IpuHLIMIBI TOCTPOEHUS U alApaTHbIE KOMIOHEHThI KOMIBIOTEPHBIX CETEH.
CereBblie npotokonbl. Cete NHTEpHET. Anpecanus B cetu MuTepHet. [IpoTokoib
creka TCP/IP. CucteMa TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha mojiceTH ¢ IOMONILI0 Macok mojacereil. CereBoe
agMuHHACTpUpoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M € y3JoM ceTtu. OmnpenerneHue MaplipyTa JABUKEHHUS
ITAKETOB.

Buaslt  pestensHocTM B cetn  MHrepHer.  CepBucbl  MHTEpHETA.
["eoundopmanimoHHble CUCTEMBI. | €0JI0KAIIMOHHBIE CEPBUCHI PEAIbBHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBIisi, OpOHUPOBAHUE OMIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBHUCHI M yCIyrd. ColMalIbHbIE CETH —
OpraHu3alysl KOJUIEKTUBHOIO B3aUMOJEWUCTBUS U OOMeHa naHHbIMU. CeTeBoil
ATUKET: NpaBUja NOBEACHUS B KubepmpocTpaHcTBe. [IpobieMa nmoasmHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNbHbBIE PECYPCHI.

TexHOreHHble U 3KOHOMHUYECKHE YIpO3bl, CBS3AHHBIE C HMCIOJBb30BAaHUEM
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TeXHONOrui. OOume nmpobsieMbl 3aliuThl
uHpopMaluu u  uUH(popmanuoHHOW  Oe3omacHoctu. CpeacTBa  3alUTHI
UHpOpMallMl B KOMIIbIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATHU3UPOBAHHBIX
uH(popManMoOHHBIX cucTemax. lIpaBoBoe oOecrnieueHne WHDOPMAMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHMPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIMATBLHOW MH(POpPMAIUK, XpaHsIIeHCcs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe o0ecreyeHrue U CrocoObl
OOppOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHu3auus JIAYHOTO apXHUBa
uH(popmanuu. PezepBHoe konupoBanue. [laposnbHas 3anmTa apxusa.

MudpoBanne naHHBIX. CUMMETpPUYHBIE U HECUMMETPUYHBIE MIUQPHI.
[udper npoctoit 3amensl. [ludp [ezaps. [udp Buxkenepa. Anroputm
mdpoBanus RSA.

Teopernueckne 0CHOBBI HHPOPMATHKH

Nudopmanus, nanusie u 3HaHus. MHQOpMalMoHHBIE NpoLECChl B MPUPOJE,
TE€XHHUKE U OOILECTBE.

HenpepriBHbIE M AMCKpETHbIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpeTU3alu MH(opManuu, NpeAHa3HAYEHHOW ISl XpaHEHHWs, Nepelayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBouuHoe KogupoBaHHWE. PaBHOMEpHbIE M  HEPaBHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCAaHHBIX C MOMOIIBI0O HEPaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO ACKOAUPYEMBIX KOIOB C IMOMOUIBIO
nepeBa. EnvHUIIBI U3MEepeHHs KonuecTBa HHPopMauuu. AnpaBUTHBIA MOAXOM K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrtembl cumcienusi. Pa3BépHyTas 3amuch LEIbIX M JAPOOHBIX YHCEN B
NO3ULMOHHON cucTteMe cuMciieHns. CBOWCTBAa MO3WLMOHHOM 3alUCU  YHWCha:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCJIa HA OCHOBAaHUE CHUCTEMBbI
CUMCJICHUA. AJITOPUTM IIEPEBOAA LIEJIOr0 YNCIIa U3 P-UYHON CHCTEMBI CUUCIICHHUS B
JECATHUYHYIO. AJTOpUTM MepeBoja KOHEUHOM P-wuHON npobu B NECATUUHYIO.
ANTOpUTM NEpeBOJa LIEJIOr0 YUCIAa U3 ACCATUYHOW CHCTEMbl CUUCIEeHHS B P-
nunyto. [lepeBon koHeuHOW necATUUHON JApodbu B P-nunyro. JIBomuHnas,
BOCBMEpUYHAs U IIECTHAALATEPUYHAsT CUCTEMbl CUHUCIICHUS, CBSA3b MEKIY HUMHU.



Apudmernueckne orepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TponyHas
YPAaBHOBEIICHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OpnoGaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KoaupoBanne  m3oOpaxkenuit. OueHka uHQOpMAMOHHOTO  00BEMa
rpaU4IeCKuX MaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOIUPOBaHUS I[BETA.
[IBetoBbie Monenu. BektopHoe komupoBanue. Popmarbl rpaduyeckux (aitios.
Tpé&xmepnas rpaduka. GpakranpHas rpaduka.

Konupoanue 3Byka. OnieHKa HHPOPMAIIMOHHOTO 00bEMA 3BYKOBBIX JTAHHBIX
MIPY 33JJaHHBIX YaCTOTE NUCKPETU3AIMU U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa noruku. [loHsiTue BbICKa3biBaHMWs. Bpicka3biBaTenbHblE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS U BCEOOITHOCTH.

Jlornyeckue omneparu. TaOauIl MCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. Jl0Ka3aTEnbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBaAMHU.

3aKkoHbI anreOpbl JIOTMKU. DKBUBAJICHTHBIE MPEoOpa3oBaHUs JIOTUYECKUX
BbIpaKECHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUH.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTUYECKHUX
(GyHKIUN OT KOIMYeCcTBa apryMeHTOB. [1o1HbIE CHCTEMBI JIOTHYECKUX (PYHKITUM.

Kanonnueckue  @opMbl  Jormueckux  BblpakeHuil.  CoBepIlIEHHbIE
JTU3BIOHKTUBHBIC M KOHBIOHKTHBHBIC HOPMaJbHBIE (OPMBI, AITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UCTHHHOCTH.

Jlormyeckue »sneMeHTHI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. I[loctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAX IO
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA I10
JIOTUYECKOM CXEME.

[IpencraBienrie LENbIX YKMCEN B MHaMATH KoMIibioTepa. OrpaHUu4e€HHOCTH
JVara3oHa 4YUCEel NpH OrpaHUYEHUWH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psiAHOM ceTkH. be33HakoBbIe U 3HAKOBBIC JaHHbBIC. 3HAKOBBIM OUT. JIBOMYHBIM
JIOTIOJTHUTEIILHBIN KOJI OTPULIATEIbHBIX YUCEIL.

[TobutoBbie normdeckue omnepamuu. Jlornyeckuii, apupMeTUUECKHH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMONBbIO MOOWTOBOW — OmEparuu
«uckimoyaroniee NMJIN».

[IpencraBiieHrEe BEIIECTBEHHBIX YHCEN B IMaMITH KOMIBIOTEpA. 3HAYaILas
4acTh W MOPSAMIOK urcia. Jlmana3oH 3HAYEHWH BEIIECTBEHHBIX 4ucen. [IpoOmembl
XPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BpInosiHEHWME omnepannii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUIEHUE
OLIMOOK MIPU BHIYUCICHUSX.



AJITOPUTMBI U IPOrPAMMHMPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PabOThl MPOCTEHIINX aIrOPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUTEIBHBIX alroputmoB. OrpeaeneHue
UCXOJHBIX JAaHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl penieHUs 3a4ad Ha KoMIbloTepe. MHCTpyMeHTanbHbBIE CpeacTBa:
TPAHCIATOP, OTJIATUUK, NpoGuIupoBIMK. KoMmumismus u UHTepHperanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl  OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tadmul. Otnanounbiii BeiBoA. IlomaroBoe
BBIIIOJIHEHHE ITporpaMMebl. Toukn octanoBa. [IpocMOTp 3HaueHU IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumbel JaHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIbHBIE, JIOTMUECKHE. BeTBieHus.
Cnoxsble ycinoBus. Ilukinel ¢ ycinoBueM. [LlUkiael 1O IEpEeMEHHOM.
B3auMo3aMeHsI€EMOCTh  pa3IMYHBIX  BUAOB  LUKIOB. VHBapuWaHT LHKIIA.
CocTraBneHue IUKIAa C UCHOJIb30BAaHUEM 3apaHee ONpENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIOKyMEHTHUpPOBaHUE porpamm. Hcnons3oBanue KOMMEHTapHEB.
[ToaroToBka onvcaHusi IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

Aaroput™bsl 00pabOTKHU HATypaJIbHbIX YMCEJl, 3alIMCAaHHBIX B MO3ULUOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucd 4Yucjia Ha OTAENbHble LHUQPHI,
HaxXOXXJIEHUE CYMMbl W TpoU3BeleHUs UU(Dp, HAXOKIACHHUE MaKCUMAJIbHON
(MUHUMATBHON) TTUDPHI.

HaxoaeHue Bcex MpOCTBIX YMCEN B 3aJlaHHOM auanasoHe. [IpeacrasieHue
yuciia B BUJIe HA0Opa MPOCTHIX COMHOXKUTENEH. AJIITOPUTM OBICTPOTO BO3BEIIECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (paitnax. TekcToBble U TBOMUYHBIE (Pailibl.
daitnoBbie TIepeMeHHBIE ((aiioBbie ykazaTtenu). Urenuwe u3 (aitna. 3anuck B
daii.

Pa3ouenue 3amaun Ha noazanauu. [lognporpaMmmel (mporeaypbl U GyHKIUN).
Pexypcus. PexkypcuBHble 00beKTHl ((pakranbl). PekypcuBHbIE Mpolenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka Jjisl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHne CcTaHAApTHOM OMOMMOTEKH s3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OUONMMOTEK  MOANPOTPAaMM  CTOPOHHUX  MPOU3BOJUTENICH.
MoynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Uucnennsle MeTonbl. TouHOoe M NPUOMMKEHHOE pEUIEHMs —3aJauu.
YuclieHHbIE METOIbI PELIEHUS] YPAaBHEHUI: METO/ repedopa, METO/ OJIOBUHHOTO
nenenus. [TpubnmxéHHOe BBIYMCIEHUE JJIWH KPUBBIX. BhIuncieHue miomaaen
buryp ¢ mMOMOUIbI0 YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METO



Tpaneuunii). Ilonck wmakcumyma (MuHUMYMa) (YHKIMKA OJHOM MepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBaHUS i 0OpabOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00paOOTKU
CUMBOJIBHBIX CTPOK: IMOJCYET KOJIMYECTBA TMOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPU JAaHHOW CTPOKHM, 3aME€HA HAWJECHHOW IOACTPOKH HA APYTYIO CTPOKY.
['eHepanus Bcex CIOB B HEKOTOpPOM alipaBUTE, YAOBIETBOPSIOIIMX 3aJaHHBIM
orpanndeHusiM. [IpeobpazoBanue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl W MOCHEAOBATENILHOCTH 4HCeN. BprunciieHne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAacCHUBa WM YHCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
MPOU3BEIECHUS, CPEIHEr0 apu(pMETUYECKOro, MUHUMAIBHOIO U MaKCUMAJIbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPAIOIIMX 33JaHHOMY YCIIOBHIO).
JIMHEeNHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBKka 0HOMEpPHOT0 MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamMu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka MaccuBa (aqroputm QuickSort). JIBOMYHBIH MOHWCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHBbIE MaccuBBI (MATpHUIbl). AJTOPUTMBI OO0paOOTKU JTBYMEPHBIX
MaCCHBOB: 3aII0JHEHUE ABYMEPHOIO YHCIOBOTO MACCHBA MO 33JlaHHBIM IIpaBUjIaM,
MOUCK DJIEMEHTa B JBYMEPHOM MACCHBE, BBIYUCIECHNE MaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK M CTOJIOLOB
JBYMEpPHOI'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBbIil Tporieccop. PenaktupoBanue u ¢dopmatupoBanue. IIpoBepka
opdorpadun m rpammatuku. CpeacTBa NMOMCKa M aBTO3aMEHBI B TEKCTOBOM
npoieccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIC
nokymeHThl. CHOCkH, ornaBieHue. KoiuektuBHas paboTra ¢ JTOKYMEHTaMHU.
NHCTpyMeHTBI pelieH3UpOBaHUs B TEKCTOBBIX Mpolneccopax. O0iayHble CEpBUCHI.
Henoas mepenucka. Pedepar. I[IpaBmia 1uuTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubnuorpaguueckux ccpuiok. OQopMmieHue crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOM TEKCTa. TeXHUYECKUE CpelcTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHann3 naHHbIX. OCHOBHBIE 33Jja4M aHajIW3a JAHHBIX: NPOTHO3UPOBAHMUE,
KJIaccUpuKanus, Kiactepusalus, aHanu3 oTkioHeHuil. I[locnegoBarenbHOCTH
pelieHus 3a7ad aHajiu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUMCTKA M OICHKA
KayecTBa JaHHBIX, BEIOOP W/WIM MOCTPOEHUE MOJEINH, NMPeoOpa30oBaHNUE JAHHBIX,
BU3yaJIM3allvsl TaHHBIX, UHTEPIPETALMS pe3ysbTaToB. [IporpammHubie cpeacTBa u



UHTEPHET-CEPBUCHI JIIsI 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombIiine naHHbIE.
Mamnnnoe o0y4yenue. IHTeIeKTyanbHblil aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILIBIO JIEKTPOHHBIX TAOIUL. BblYMCIEHHE CyMMBI,
CPEIHET0 apu(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBUIET0) 3HAUEHHS IUaIa30Ha.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJOYATBIX, JMHEWYATBIX W KpPYroBbiX auarpamm. llocTtpoenue rpaduxos
¢dbynkuii. [Togbop muHUM TpeH A, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE peElIeHUE YpaBHEHMM € TIOMOUIbI0 TOA0O0pa mapameTpa.
OnTuMu3anys Kak MOWCK HAWIy4YIIEero pelieHus B 3alaHHbIX ycioBusX. LlemeBas
¢yHkus, orpaHudyeHus. JlokaibHble M T00QJbHBII MHHMMYMBI LIE€JIE€BOM
¢ynkuuu. Pemenue 3a1ay onTUMHU3aLMN ¢ TOMOIIBIO 3JIEKTPOHHBIX TaOJIHLI.

11 KITIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernueckrue mMNOAXOAbl K OLEHKE KOJM4ecTBa HWH(pOpMauu. 3aKoH
annuTuBHOCTH MH(opMmanuu. @opmyna Xapriau. MHPopManus v BEpOATHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTusi JnaHHbiX. Agroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKATHS JAHHBIX C IOTEPSAMH. Y MEHBLICHUE
rIIyOMHBI KOgupoBaHus 11BeTa. OCHOBHBIE Uaen anroputmoB cxatus JPEG, MP3.

CkopocTh Tmepefauyd JaHHBIX. 3aBUCHMOCTb BPEMEHM IEpeAadyd oOT
MH(POPMALIMOHHOTO 00BbEMA JaHHBIX M XapaKTEPUCTUK KaHana cBs3u. [Ipuuunbl
BO3HMKHOBEHHUSl OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BosstONINE
oOHapy>KuUBaThb W HUCIpPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPHU Meperaye JAaHHbIX.
Paccrosinne Xsmmunra. Koguposanue ¢ noBropenrem 0utoB. Koasl XaMMuHra.

Cucrembl. KoMnoOHEHTBI cuCTEMBI WM HMX B3auMozeucTBue. CHUCTEMHBIN
s dexT. Yrnpapnenue kak nHGOpPMAIMOHHBIN Tipotiecc. OOpaTHast CBSI3b.

Mopenun u monenupoBanue. Llens MogennpoBanus. COOTBETCTBHE MOJAEIH
MOJEIIUPYEMOMY OOBEKTY WJIM MpOIlecCy, Lelu MoaenupoBaHus. Gopmanusaius
MIPUKJIAIHBIX 3a]1a4.

[IpencraBienue pe3ynbTaTOB MOJCIUPOBAHMS B BHUAC, YAOOHOM s
BOCHPUATHUS YesloBeKOM. ['padmueckoe npeacTaBieHNe JaHHbBIX (CXeMbl, TaOJIHIIb,
rpadukn).

I'padbl. OcHoBHBIE MoOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHL], CIHCKOB CMEXHOCTU. Pemenne
ATOPUTMUYECKUX 3aj7]a4, CBSA3aHHBIX C aHaiu3oM TrpadoB (MOCTpOEHHE
ONTUMAJBHOTO MyTH MEXIy BepIIMHAMU Tpada, ompeaeneHue KOIMYecTBa
pa3IM4YHBIX IIyTE€d MEXKIy BEPIIMHAMM OPHUEHTUPOBAHHOIO ALUKIAYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoObl 00xoma mepena.
[IpencraBnenne apupMEeTUUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UIPbI
JIBYX UTPOKOB C mojHOU nHpopManuen. [Toctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPbl B TaOJUYHON (popMe. BBIUIpHIIIHbIE U TPOUTPHIIIHbIE
NO3ULIMN. BEIMTPBIIIHBIE CTPATETUN.

CpeacTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHI MAIMHHOTO MEPEBOAA H
pacmo3HaBaHus ycTHOUM peun. KornutuBHbIe cepBUCHl. aeHTHPHUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHUE T, CamooOyuaromuecs CUCTEMBI.
VcKyCCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcronb3oBaHME METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. Mcnoiab3oBaHue METO/I0B
MCKYCCTBEHHOI'O MHTEIJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIBHBIX cUCcTeM. HelpoHHbIE ceTH.

AJITOPUTMBI H IPOrPAMMHPOBaHHUE

@opManuzanus  HOHATHSA — anropurma. Mammaa — TeropuHra — Kak
YHUBEpCcaJIbHas MOENb BeruncieHui. Tezuc Yépua—TwropuHra.

OueHka CII0XKHOCTH BbIUMCICHUN. BpeMsa paboTsl U 00BEM HCIONB3yeMOM
aMsITH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW  CJIIOKHOCTH  aJrOPUTMOB. AJTOPUTMBI  [TOJMHOMHAIBHON
cinoxxHoctd. Ilepebopubie anroputmsl. llpuMepsl pa3iaMyHBIX —aAJITOPUTMOB
peleHns OQHOM 3a/1a4i, KOTOPBIE UMEIOT PA3JIMYHYIO CIOKHOCTb.

[lonck mpPOCTBIX 4YHCEN B 33JaHHOM JWAIa30HE C TMOMOIIBID aAJIrOpPUTMA
«pemiero DparocheHar.

MHoropa3zpsaHble 1eble Yhclia, 3a7a4d JJIMHHON apupMeTHKY.

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

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

Ouepenu. Mcnosib30BaHUE ouepenn Jisl BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbl Ha Tpadax. I[locTpoeHne MHMHMMaNIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUEHTHUpoBaHHOro rpada. KonamdecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO allMKJIMYECKOro rpada. AIroputM
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOMUYHbBIE
(Ounapubie) aepeBbs. I[locTpoeHue naepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIE airopuTMbl 00xoza aepeBa. Mcnonb3oBaHue creka u
ouepenu 1yt 00X0/1a JepeBa.

JIlnHamMu4eckoe NpPOrpaMMHpPOBAHME KaK METOJX pEIIeHUs 3axad  C
COXPaHEHUEM MPOMEXYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOILIBIO



JTUHAMUYECKOTO TPOTPAMMUPOBAHMS: BBIUUCICHUE PEKYPCUBHBIX (YHKIUH,
MOJICUET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[ToHsiTHE 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUUA. OOBEKTHI U
kiaccbl. CBOMCTBa UM METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
Wukarncynsnus, HacleJ0BaHuEe, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamM. [IpoextupoBanue wuHTepdeiica
nosib3oBaTens.  Mcronb3oBaHWE TOTOBBIX — YNPABISEMBIX — AJIEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3pIkOB  mporpammupoBaHus.  [lomstne o  mapagurmax
IPOrpaMMUPOBAHMUS.

NupopmanuoHHbIe TEXHOJIOIUH

OTtanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO  MOJEJIHMPOBAHUS:  MOCTAHOBKA
3alayu, pa3paboTka  MOJIeNTH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAIU3 PE3yJIbTaTOB MOAECIUPOBAHUS.

JuckpeTusanusi TpU MaTEeMAaTHYECKOM MOJICIUPOBAHUU HEMPEPBIBHBIX
npoueccoB. MogaenupoBanue BHKEHHS. MojenupoBaHie  OHOJOTMYECKHUX
cucteM. MaremaTtuueckue  MOAEIM B JKOHOMHKE.  BbIUuMcCIUTENbHbBIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB AKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaToOB.
OneHka 4YHCIOBBIX NApaMEeTPOB MOJIEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctHeie  Mmomenu.  Metoasl Monte-Kapno.  Mmwuranmonsnoe
MoienrpoBanue. CUCTEMbI MAaCCOBOTO OOCITYKMBaHHMSL.

Tabnuunbie (pensiuMoHHbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHnii 00 OMHOTHMHHBIX 00BekTax. Iloje, 3ammch. Kimrou Tabmumel. Padora c
rotoBoil 0a3oil naHHBIX. 3amoigHeHuWe Oa3bl naHHbIX. [louck, copTupoBKa u
bunbTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY J@HHBIX. 3alpOCHl C MapaMeTpamu.
Brruuciisiemsie 1o B 3arpocax.

MHorotabnuunbie 0a3bl JaHHBIX. TUMBI CBSI3eM MexAy TaOaulamH.
Buenmnuit kintou. [{emocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTaOJIMYHBIM Oa3am
JTAHHBIX.

Nuteprer-nnpuiioxkenus. [loHaTre 0 cepBEpPHON U KIIMEHTCKOM YaCTAX CAWTA.
TexHONmorusl «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI A3bIKA
HTML wu kackamupix Tabmui ctwiert (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHULIE.

Pa3memenne BeO-caiiToB. Ycmyra XxocTuHTa. 3arpy3ka ¢aiioB Ha CaiT.

BBon m300pakeHUi C WCIOJIB30BAHUEM PA3IMYHBIX ITU(POBBIX YCTPOUCTB
(uudpoBbIX (poToanmaparoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYrUX



ycTpoiictB). ['padmueckuii penaktop. Paspemenue. Kaapupoanue. Mcnpapienne
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLHs — IIBETA.
OOecuBeunBaHue IBETHBIX u300paxeHuil. Perymsb. PabGora ¢ obmactsamu.
OUIbTPHI.

MHuorocnoiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanausbl.
Coxpanenue BbiaeneHHoOW obOnactu. [lonroroBka mimocTpanuii 151 BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsAIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paxeHH.

[IpyHIMOBI  TTOCTPOCHUS W PENAKTUPOBAHUS TPEXMEPHBIX  MOJEIEH.
Cerounble Mmonemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilonarue o BupTyaibHOU
PEaIbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
WH®OPMATHUKE (YT JYBJIEHHBIN YPOBEHB) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJbTaThl  OTpPAX)alrOT TOTOBHOCTh U  CIIOCOOHOCTh
oOy4Jarommxcss PyKOBOACTBOBAThCA C(HOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHUEHTAlMW, TMO3UTUBHBIX BHYTPEHHHX
yOEXKJIEHUH, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LIEHHOCTSIM  POCCHIICKOTO
00l11IeCTBa, pacUIMPEHUE KU3ZHEHHOTO OIbITa U OMNbITAa ACATEILHOCTH B MpPOIIECCE
peanu3alu  CpeJACTBaMU  y4eOHOrO TMpeaMeTa OCHOBHBIX  HampaBieHUU
BOCIIMUTATENBHOU JESITEIBbHOCTH.

B pesynaprate wusydenus HHGOPMATUKH HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuwaroimierocs OyayT copMHpOBaHbI CIEAYIOUIUE JTUYHOCTHBIC
pEe3yIbTaTHI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAaHHE CBOMX KOHCTUTYIMOHHBIX IIpaB U OOSI3aHHOCTEH, YBa)KCHHE
3aKOHAa U TPaBOMOPSIAKA,  COOJIIOJIGHHE  OCHOBOIOJAralIMX  HOPM
MH(OPMAIMOHHOIO MpaBa U MH()OPMAIMOHHOW O€3011aCHOCTH;

TOTOBHOCTh TPOTUBOCTOSITH HUJCOJIOTHM OSKCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOoOUHU, MUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PACOBBIM,
HAIMOHAIBHBIM MTPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HaCJEIuI0, NOCTHXKeHusIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HAaYeHU UHPOPMATUKH KaK HAyKU
B JKU3HU COBPEMEHHOT'0 OOIIEeCTBRA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSCh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOUAas OCTETUKY HAy4YHOTO H
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH PA3JIMYHBIE BHUABl HMCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

S) pu3u4ecKoro BOCUTAHMS:

chOpMHPOBAHHOCTh  3J0pOBOTO M Oe3omacHoro  obOpasza  KU3HH,
OTBETCTBEHHOTO OTHOILIEHUSI K CBOEMY 3/J0pPOBbIO, B TOM 4YHUCJIE 3a CYET



cobmonenus TpeOboBaHuil 0€30MacHOM 3KCILTyaTallii CPeCTB MH(OPMALMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHA;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTUYCCKOW W COIHMAIBHOU
HaIPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, INIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHATH TaKyIO JIESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATBHON ACATENHHOCTH, CBS3aHHBIM C
UHPOPMATUKOH, MPOrpaMMHUPOBaHHEM U HWH(OPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKEHUSX HAayKd WH(MOPMATUKH U HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHUE COBeplLIaTh OCO3HAHHBIM BBIOOP Oyaymieil mpodeccun u
peann30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

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

7) 3KOJI0TU4e€CKOIr0 BOCIIMTAHMS:

OCO3HAHHE TJI00aTBLHOTO XapaKTepa JKOJIOTHUYECKHX IMPOoOJeM W IMyTeH HuX
permeHus, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMaAImOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOIO NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA HAyKH, IOCTHKCHHUSM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOH MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBUAX
1idpoBoit TpaHchopMaITii MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBA;

OCO3HAHHWE IIEHHOCTH HAYYHOM JIeATeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporecce HoCTWKEHUS JTHYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no wWHPOPMATUKE Yy OOYYAIONMUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEJUICKT, MPenoiaratonuii chOpMIUPOBAHHOCTS:

caMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIIOCOOHOCTh amanTHUPOBATBCI K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIWY, BKIIIOYAIOIICH CTpeMJIECHHE K JIOCTHKCHUIO 1EeTU U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMS U3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTBIBATh €r0 TPU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIINX CIIOCOOHOCTh BHICTPANBATh OTHOIIICHHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, POSIBIISITh MHTEPEC U pa3peniaTh KOHDIUKTHI.



METAINIPEAMETHBIE PE3YJIbTATHI

B pesynpraTe wu3ydeHUss HMHPOPMATHKH Ha YpPOBHE CPEAHETO OOIIEero
oOpazoBanusi y oOydamomerocs OyayT CcQOPMUPOBAHbI MeETalpeAMETHbIC
pe3yabTaThl, OTPAXXCHHbIE B YHUBEPCAJBbHBIX Y4EOHBIX NEHCTBHUSX, a UMEHHO —
NIO3HABATEIbHbIE yHUBEpCAJbHbIE Yy4eOHbIE JEHCTBUSA, KOMMYHHMKATHBHBIC
YHHUBEpCAIIbHBIC yUYeOHbBIC NEHCTBHSI, PETYJSTHBHBIC YHUBEpCAIbHBIC Yy4eOHBIC
JICCTBUS, COBMECTHAS JICSITEIHHOCTb.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUA

1) 0a3oBble JJOrHYecKHe JAeCTBUSL:

CaMOCTOATENBbHO  (QOPMYyJIHMpPOBAaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYLIECTBEHHBIN IPU3HAK WM OCHOBAaHUS JUI1 CPABHEHUS,
KJ1accupuKauu u 0000IIeHHUS;

ONpENENATh LENN JACSITENbHOCTH, 33JaBaTh NapaMeTpbl M KPUTEPUU HX
JOCTHKEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUYMS B PACCMATPUBAEMBIX SBJICHUSX;

paspabarbiBaTh IUIAaH pELIEHHs MPOOJEeMbl C YYETOM aHaIU3a UMEIOIUXCS
MaTepHabHBIX U HEMATepUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBYS;

pa3BUBATh KPEATUBHOE MBIILJIEHUE IPU PELIEHUH )KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIa/IETh HaBbIKaMU y4€OHO-HUCCIIEI0BATENbCKON U MMPOSKTHON JESTEIbHOCTH,
HAaBBIKAMHM  pasperieHus mpoodsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

OCYUIECTBJISATh PA3JIUYHbIE BUJbI JESITEIBHOCTH MO MOJYYEHHUIO HOBOIO
3HaHUS, €ro HHTEpIpeTalH, NPeoOpa3OBaHUI0 M MPUMEHEHHIO B Pa3IMYHBIX
yU4EOHBIX CHUTyalUsX, B TOM YHCIE MPHU CO3JaHUU YYEOHBIX U COIHMAIBbHBIX
MPOEKTOB;

(dbopMHpOBaTh HAYYHBIA TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSMHU U METO/IAMH;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTeIbHOU
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLIHSIX;

BBIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W AKTyaJM3UpOBaTh 3ajavy,
BBIJIBUTaTh TUIIOTE3y €€ PpEIICHUS, HaXOAWTh apryMEHThl ISl J1OKa3aTesIbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;



aHAIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUIeHHs 3aJadd  pPe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATH IPUOOPETEHHBIN OIBIT;

OCYUIIECTBJIAThH 1IE€JICHANIPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHANBHYIO CPELY;

yYMETh MEPEHOCUTh 3HAHUS B IMO3HABATEIBHYIO U MPAKTHUECKYIO 00JacTu
KU3ZHEIEITeIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC WJIEH, Mpejlaratb OPUTHHAIBHBIE MOJIXOJbI U pElICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

3) pabora ¢ uH(popmMaumei:

BJIAJICTh HABBIKAMU MOJy4YeHUs WHOOPMAIIMU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITENIBHO ~ OCYIIECTBJISAITh ~ MOUCK,  aHAIU3, CHCTEMaTU3alUl0 |
MHTEPIIPETALNIO HH()OPMALIUN PA3TUYHBIX BUAOB U (HOPM IPEICTABICHNUS;

CO3/1aBaThb TEKCTHl B pa3iMYHbIX (opMarax ¢ yUE€TOM Ha3HAUCHUS
uHpoOpMaMu U IEJEeBOM  ayJUTOpPUH, BbBIOMpas ONTUMAIBHYIO (QopMy
MPEICTABIICHUS U BU3yaJIU3alliy;

OLIEHUBATh JOCTOBEPHOCTb, JIESTUTUMHOCTh HH(OpMalMu, €€ COOTBETCTBUE
MIPABOBBIM M MOPAJIbHO-3THYECKUM HOpPMaM;

UCTIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a1ad ¢ CcoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBl, PECYpCcOCOEpekKEeHMs, MPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

BJIaJeTh  HAaBBIKAMH  pAcClO3HABaHWs W 3alIUTHl  HHPOpPMAIUH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KoMMyHHUKaTHBHBIC YHHBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

1) o01enme:

OCYILECTBISAITh KOMMYHHUKAILIUK BO BCeX cepax KU3HU;

pacro3HaBaTh HEBepOaJibHblEe CpEeJCTBa OOIICHMs, IMOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, PAacClO3HABaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyalud u
CMSITYATh KOH(JIUKTHI;

BJAQJE€Th  PA3NMYHBIMH  CcrocobamMu  OOIIEHHS H  B3aUMOJACWUCTBHUA,
apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(MIMKTHbIE CUTYaLINH;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AesiTeJIbHOCTD:



MMOHUMAaTh W MCIIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJ0T0 YJICHA KOJUIEKTUBA,

NpUHUMATh 1€  COBMECTHOM  JEATCIBHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh JIEUCTBUS MO HX JOCTHKECHUIO: COCTABJIATH IUIAH JCHUCTBU,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM pabOThI;

OIICHUBATh KA4e€CTBO CBOEr0 BKJIaJa U KaXKIOTO y4YaCTHHKA KOMAaHIbI B
oOIIMiA pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

Mpeajaratb HOBBIE NPOEKTHI, OIECHHMBATh WAEU C TO3UIMA HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE TOBEACHHUE B Pa3JIAYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HMHUITUATHBHBIM.

PerynsiTuBHbBIE YHHBepcaJbHbIe YyueOHbIe NeiCTBHSA

1) camoopranuzamnus:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa3oBaTelbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacMpATh paMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a peLICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHMM, MOCTOSHHO TMOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESTEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IO3HABATENbHON  peduieKCMH  KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQIEKCUH AJIsi OLEHKM CHUTYyallluH, BhIOOpa
BEPHOT'O PEILEHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

NPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX NPU aHaIU3€ pe3yJbTaTOB
NEeSATEIbHOCTH.



3) npuHATHS ce0s U APYTrUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

NpPUHUMATh MOTHUBBI W apryMEHThl APYIMX @pPH AaHAIM3E pEe3yIbTaTOB
NESITENIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOro YeIOBEKa.

NNPEIMETHBIE PE3YJIBTATBI

B mnpouecce nsydenuss kypca MHPOpPMATUKH YIIIyOJIEHHOro ypoBHS ¢ 10
Knacce oOydaromuMmuca  OyIyT  JOCTUTHYTHl — CIEAYIOIIHE  IPEAMETHBIC
pPE3yNbTATHI:

BJIA/ICHUE IMPEICTaBICHUSIMU O pOJu MHGPOpPMAllMM U CBSA3AHHBIX C HEH
IPOLECCOB B NPUPOJIE, TEXHUKE M OOLIECTBE, MNOHATUAMU «HUH(OpMaLUsD,
«MH(POPMALIMOHHBIM  MPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHUCTEMBD,
«cuCcTeMHbIN 3P PerT», «MH(OPMAIIMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJIAJCHUE METOAaMH IOUCKa HHpopManuu B ceTh HHTepHET, yMeHHe
KPUTHYECKH OLICHUBATh UH(OpMAIIHIO, TOIYYEHHYIO U3 ceTH VIHTepHeT;

YMEHHME XapaKTepu30BaTh OOJbIINE JAaHHbIE, TPUBOJIUTH IPUMEPHI
UCTOYHUKOB MX TIOJyYeHUS] M  HANpaBlICHUS HUCIOJb30BAaHUSA, YMEHHUE
KJIaCCU(UIIMPOBATh OCHOBHBIE 33Jaud AaHaJIW3a JaHHBIX (MPOTHO3MPOBAHUE,
Kiaccudukanus, KJIacTepH3alus, aHanu3 OTKJIOHEHUH), MOHUMATh
NOCJIEI0BATEIbHOCTD PEIICHUS 3a/1ay aHAIN3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX,
OYUCTKAa M OIICHKa KauecTBa JaHHBIX, BBIOOp W/WJIM TOCTPOEHUE MOJEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YaIU3allMsl TaHHbBIX, UHTEPIPETALMS pPe3yIbTaTOB;

NOHMMAHUE OCHOBHBIX MPHUHIMIIOB YCTPOMCTBA W (PYHKUMOHUPOBAHMS
COBPEMEHHBIX CTALIMOHAPHBIX U MOOMJIBHBIX KOMIBIOTEPOB, TEHACHIIUNA Pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HaBbIKAMU PabOThl C ONEPAIMOHHBIMU CHUCTEMaMH, OCHOBHBIMH
BUJIAaMU TPOTPAMMHOT0O oOOecnedyeHus: MJisg pelleHus Y4YeOHbIX 3a7ad [0
BBIOpaHHOU Crieluanu3aluu;

HaJIM4KE NPEICTABICHUN O KOMIIBIOTEPHBIX CETSX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX MPUHIIUIIAX OPTaHU3aALUN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 OOIMX MpUHUMIAX pPa3padOTKM W (YHKUMOHUPOBAHUS HMHTEPHET-
IIPUIIOKEHN;

NOHMMaHHWE Yrpo3 HWHGOPMAIMOHHON O0€30MacHOCTH, HCIIOJIb30BAHUE
METOJIOB U CpPEICTB MPOTUBOACUCTBHS H3TUM yrpo3aMm, COOJIOJCHHE Mep
0€30MacHOCTH, NPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MTEPCOHAIBHBIX
JaHHBIX, COOJIIO/IeHUE TPeOOBaHUM TEXHUKU O€30MaCHOCTH U TUTHMEHBI ITPU paboTe
C KOMIIBIOTEPAMM U APYTUMU KOMIIOHEHTAMHU LIUPPOBOTO OKPYKEHUs, IOHUMAHHUE



IPABOBBIX OCHOB HCIIOJIb30BAHUSA KOMIBIOTEPHBIX Mporpamm, 0a3 JaHHBIX U
paboTel B ceTn MHTEpHET;

NOHUMAHUE OCHOBHBIX IPUHLMUIIOB JUCKPETU3ALMHU PAa3JIUYHBIX BHUIOB
uHopMaIuU, YyMEHHUE ONpelNesiTh HMHPOPMALUOHHBIM O00BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JaHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluu,
YMEHUE OINpEAENTh CPEAHIOI CKOPOCTh IE€pEelauyd JAHHBIX, OLIEHUBATH
U3MEHEHHE BpEMEHHM Tepefadyd MpH H3MEHEHUH HWH(POPMAIMOHHOTO 00BEMa
JTAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHHE UCIIOJIb30BaTh MPU PELICHUH 33/1a4 CBOMCTBA MO3ULIMOHHOW 3aIlUCH
YUCEJI, AITOPUTMA ITIOCTPOEHHUS 3aIIMCH YMCIa B MO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3ULIMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATh apU(PMETHUECKHUE OIepalud B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BaHMS JIOTMUECKUX BBIPAXKECHHM, HCIIONb3YS
3aKOHBI aiNreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHOM U KOHBIOHKTUBHOW HOPMaJIbHBIX (hOpMax IO 3aJaHHON Tadiuie
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTUHHOCTH BBICKA3bIBaHUS, COJEPIKAIIEIO
NIEPEMEHHBIE, PEIIATh HECIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMaHuEe O0a30BBIX aAJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3aruch YMceNl B MO3UIMOHHOW CHUCTEME CUMCICHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEI B 3aJJaHHOM JiMara3oHe, 00paboTKka MHOTOpa3psiAHbIX 1IeJIbIX
YUCEJI, AHAJIN3 CUMBOJIBHBIX CTPOK M JAPYTHX), AITOPUTMOB IIOMCKA U COPTUPOBKH,
YMEHHME OIpEeNessaTh CI0XHOCTh H3y4aeMbIX B Kypce O0a30BbIX aJrOpUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
ITOPUTMBbI, TBOMYHBIM MOUCK) U MPHUBOJUTH MPUMEPHI HECKOJIBKUX aJrOPUTMOB
Pa3HOM CIIOKHOCTH JIJI PEIIEHUs OJTHOW 3a]1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IMPOrPaMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHUs MU O O0a30BBIX THUMaxX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE MCIOJb30BaTh OCHOBHBIE  YIPaBJISIOIINE
KOHCTPYKIIMM, YMEHHUE OCYILIECTBISATh AaHAINW3 NPEAJOKEHHOW MpPOTrpaMMBbI:
OTIPENAETATh Pe3yJbTaThl padOThl IPOrpaMMBbl NPU 33JaHHBIX MCXOJHBIX TAHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX
pe3yIbTaTOB, BBIABISTH JIAHHBIE, KOTOPhIE MOTYT NPUBECTU K OIMIMOKE B paboTe
porpamMmsl, GOpPMYyIUPOBAThH NPEIJI0KEHUS M0 YAYUIIEHUIO POTPAMMHOI0 KOJIa;

YMEHUE CO3/aBaTh CTPYKTYPHUPOBAaHHBIE TEKCTOBBbIE JOKYMEHTBI U
JEMOHCTPALIMOHHBIE MaTEPHAJIbl C HCIOJIb30BAHHUEM BO3MOXXHOCTEN COBPEMEHHBIX
IPOrPaMMHBIX CPEJCTB M 00JIAYHBIX CEPBUCOB;



YMEHUE UCITOJIH30BaTh AJIEKTPOHHBIE TAOJUIIBI )1 aHAIN3a, MPECTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYas  BBIYUCICHHUE  CYMMBI,  CPEIHErO
apu(PMETUIECKOTO, HAWOONBIIETO W HAWUMEHBIIETO 3HAYCHUH, pEIICHHE
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOOp JUHUU TPEHJIA, PEIlCHUE
3aJlay IPOTrHO3UPOBAHMS).

B npouecce u3yueHus Kypca MH(POPMATHKU YriyOJE€HHOro ypoBHS 6 11
Knacce oOydYalOIUMHUCSA  OyayT  JOCTUTHYTBI  CIEAYIONIHME  IPEIMETHbBIC
pe3yJIbTaTHI:

YMEHHUE CTPOUTHh HEPABHOMEPHBIC KOJbI, JOIMYCKAaIOIME OJHO3HAYHOE
JIEKOJIUPOBAHKNE COOOIIECHUN (MpePUKCHBIE KOJbI), HCIOJIb30BAaTh MPOCTEUIIINE
KO/JIbI, KOTOPbIE MO3BOJISIOT OOHAPYKUBATh M UCIIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00€CTICUMBAIOIINI HAUMEHBIIYIO BO3MOYKHYIO CPEIHIOIO
JUTMHY COOOIIEHUSI MPHU HU3BECTHOM YacCTOTE€ CHUMBOJIOB, TMOSICHATH IPHUHIIUIIBI
pabOTHI MPOCTHIX AJTOPUTMOB CHKATHUSI JJAHHBIX;

YMEHHE pellaTh aJrOpUTMHUUYECKUE 3a/Jaud, CBSI3aHHBIC C aHAIW30M rpados
(3aJjayl  MOCTPOEHUS ONTUMAJILHOTO TMyTH MEXAYy BeplIMHaMu Tpada,
onpeaeIeHUs KOJINYECTBA Pa3IMYHBIX nyTen MEXTY BEPIIMHAMU
OPUEHTHUPOBAHHOTO AIMKIMYECKOro rpada), yMEHHUE HMCIOJb30BaTh JIEPEBbs MPHU
aHajgu3e U TIOCTPOCHUU KOJOB W JUIsl TpEeACTaBleHUs] apuMETHUECKUX
BBIpAKEHUMN, TTPU PELICHUM 3a/1a4 TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBI 10 33JJaHHOMY aJITOPUTMY, pa3padaThiBaTh ¥ OOOCHOBBIBATH BBIMTPHIIITHYIO
CTPATETUIO UTPHI;

yMEHHE pa3paldaTbiBaTh W pPEaJIM30BBIBATH B BHAC MpOorpamMm 0a30BbIe
QITOPUTMBI, YMEHUE MCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3JIUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUM HA JIUANA30H UX BO3MOXHBIX 3HAUYCHUW, MPUMEHSTH IPHU
pEelIeHNH 3a/1ad CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBApH, CTEKU, OUEPEAU, AEPEBbS),
WCIIOJI30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIC MOMPOTPAMMBI i 00paOOTKH YMCIOBBIX JTAHHBIX
U CUMBOJIbHBIX CTPOK, HUCIIOJIh30BaTh MPU pa3pabOTKe MporpaMm OHOIHMOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefibl pa3padOTKH, YMEHHE HCTIOIB30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMUpPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

YMEHHE CO37aBaTh BEO-CTPAHUIIBI;

BJIQJICHUE OCHOBHBIMU CBEJICHHMSIMU O 0a3zaX JJdaHHBIX, HX CTPYKTYpE,
CpeIcTBax co37aHUsi W PabOThl C HUMH, YMEHHE HCIOJIb30BaTh TaOIMYHbBIE
(pensinoHHBIC) 0a3bl NaHHBIX (COCTABIIATH 3aMPOCH B 0a3axX TaHHBIX, BHITIOJHSTH
COPTUPOBKY M TIOMCK 3amuceil B 0aze JaHHBIX, HAMOJIHATH pa3paboTaHHYIO 0azy
JTAHHBIX ) ¥ CTIPABOYHBIE CUCTEMBI;



YMEHHUE HCIIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMATUIECKHE MOJISIN JIJIsl aHAJIN3a
O0OBEKTOB W TIPOIECCOB: (OPMYIUPOBATH IIEh MOJCIUPOBAHUS, BBITIOIHSTH
aHAM3 pe3yNIbTaTOB, TIIOJYYCHHBIX B XOJE€ MOJCIMPOBAHUSA, OICHUBATH
COOTBETCTBHE MOJCIN MOJEIHPYEMOMY OOBEKTY WM IPOLECCYy, MPEICTaBIIAThH
PE3yNIbTaThl MOACITUPOBAHUS B HATIISITHOM BUJIC;

YMEHUE OpraHW30BBIBaTh JIMYHOE HMH()OPMAIMOHHOE TIPOCTPAHCTBO C
UCTIOIb30BAHUEM PA3IMYHBIX CPEICTB MHU(MPOBBIX TEXHOJOTHHA, TOHUMAHHE
BO3MOXXHOCTEH IHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, IHPPOBBIX
00pa30BaTEIbHBIX CEPBUCOB,;

NOHWMaHHE OCHOBHBIX NMPHHIUIIOB PA0OTHI, BO3MOKHOCTEH M OTPaHUYCHUS
NPUMEHEHHS TEXHOJIOTUH UCKYCCTBEHHOT'O WMHTEIUIEKTa B Pa3IMUYHBIX OOJACTSX,
HAJIMYME TPEICTABICHUH O Kpyre peliaeMbIX 3aJad MallMHHOTO OO0YYCHHUS
(pacnio3HaBaHMs, KIACCU(PUKAIMU U MPOTHO3UPOBAHUS) HAIMYUE MPEACTABICHUMA
00  WCHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHMA B  Pa3jIMYHBIX
npodeccuoHaNnbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnsie IlpakTuueckue
NpOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 1. udpoBasi rpaMOTHOCTH
11 KomnbroTep - yHuBepcanbHOE YCTPOHCTBO 6
' 00pabOTKU JaHHBIX
1.2 [IporpammHuoe obecrieueHne
1.3 KomnbrotepHsie cetu 5
1.4 HNudopmanronHas 6€301macHOCTh 2
Hroro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 per opman 19 2
KOMIIbIOTEpE
22 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 Komnerotepnas apupmernka 7 1
Hroro no paszneny 40
Pa3zpnen 3. AlropuTtMbl M IpOrpaMMHUpPOBAHHE
3.1 BBeneHune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl 2
33 YucneHHble METOBI 3
34 AAropuTMbI 00pabOTKH CUMBOJIBHBIX 5 |

JaHHBIX




3.5 ‘ AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasznean 4. UnopMaumoHHble TEXHOJIOTUH
4.1 OO0paboTKa TEeKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanus3 JaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM nupposbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
Hudopmanus u nHGOpMaIOHHBIE
1.1 Popuai Popmar 10 25
MIPOLIECCHI
1.2 MonenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. AnropuT™Mbl M IpOrpaMMHpOBaHue
2.1 DJIEMEHTHI TEOPUHU AITOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10
OcHOBBI O0BEKTHO-OPUEHTHPOBAHHOTO
23 PHEHTHD 16 45
MpOrpaMMHUPOBAHUS
Hroro no paszneny 50
Pa3nen 3. UndopmaumoHHbie TEXHOJIOTUH
31 KoMmnproTepHO-MaTEMaTHUECKOE g )
' MOJIEJTMPOBAaHUE
3.2 Bba3sl nanHbBIX 10 4
3.3 Be0-caiitbr 14 4
34 Kommprorepnas rpaduxa 3.5
3.5 3D-MonenupoBanue 3
Uroro no pazgeny 48




Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

20
136

36.5




ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

wn Tema ypoka

TpeboBanust TEXHUKHU O0€30MIACHOCTU U
TUTHUEHBI IPH paboTe C KOMITbIOTEpaMU U
JOPYTUMU KOMIIOHEHTaMHU UG POBOTO
OKpYKEHUS

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuHUMIBI pabOTHI KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH JaHHBIMU C TIOMOIIBIO IITUH.
KonTtposnepsl BHEIIHUX YCTPOMCTB
ABTOMAaTHYECKOE BBITTOJIHEHUE MPOTPaMMBbI
MPOLIECCOPOM

OmnepaTuBHas, TOCTOSTHHAS 1
JOJITOBpeMeHHas naMsATb. KoHTposuiepsl
BHEIHUX yCTpOHCTB. IIpsamoit noctym k
aMsATH

COBpeMeHHI)Ie KOMITBIOTCPHBIC TCXHOJIOTUU
[IporpamMmMHOe oOecrieueHruEe KOMITBIOTEPOB,
KOMITBIOTEPHBIX CHCTEM U MOOMJIBHBIX
YCTPOWCTB

CucteMHOe ITporpaMMHOE oOecrieueHue.
OnepaiuoOHHbIE CUCTEMBbI

Yrunutel. [{paiBepsl yCTPONCTB.




[TapannensHoe nporpaMMHpOBaHUE

I/IHCTaJIJIHL[I/IH U ACUHCTALIAL A

10 IIPOrpaMMHOT0 00ecreueHus
@aiinoBble cuctemsl. [IpuHUIAIBI

1 pasMenieHust 1 UMEHOBaHUA (DailioB B
nonroBpeMeHHON namsaTh. [1[abnousr mist
ornucaHus rpymi ¢aition
3axoHogarenscTBO Poccuiickoit denepanun

12 B 00JIACTH MPOTPAMMHOT0 00ECIICUEeHUS 1
JAHHBIX
[IpyHIMIIBI TOCTPOEHUS U aNlllapaTHbIE

13 KOMIIOHEHTBI KOMITBIOTEPHBIX CETEM.
CereBble MPOTOKOJIBI

14 Certb HnTepHer

15 Pasnenenne IP-cetn Ha moiceTH ¢ MOMOIIBIO
MAacoK IToJceTen

16 CereBoe aIMUHUCTPUPOBAHHE
Buns! nestensHoctr B cetn IHTEpHET.

17 Cepsucel UnTeprera. ['ocynapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIIYTH

18 Nudopmannonnas 6€301macHOCTh

19 BpenonocHsle nporpaMmMHoe obecriedeHue 1
METO/bI OOpBOBI C HUM

20 [IpakTuueckast pabota 1o Teme
"AHTHUBUPYCHBIE IPOrPaMMBbI"
Opranu3zanus JMYHOTO apXHUBa

21 nHpopmanuu. PezepBHoe KonupoBaHue.

[TaposibHas 3amuTa apxuBa




22

23

[IudpoBanue naHHBIX

Anroputm mudposanus RSA.
Creranorpadust

24

25

26

27

28

[IpakTuyeckas pabora 1o Teme
"udpoBanue qaHHBIX"

Wudopmanus, 1aHHbIC ¥ 3HAHUSL.
WudopmanroHHbIe TPOIECCH B TPUPO/IE,
TEXHUKE U O0ILECTBE

HenpepbIBHBIE U JUCKPETHBIC BETUYUHBI U
curHayibl. Heo0X0IMMOCTh TUCKPETU3aIuU
uHpOpMAIINH, PETHA3HAYCHHON JIIIS
XpaHEeHMS, TIepe1adyl U1 00paboTKH B
U(PPOBBIX CUCTEMAX

JIBonuHoe koaupoBaHue. PaBHoMepHbIe U
HepaBHOMEpHBIE KObI. [lekoaupoBaHue
COOOIIIEHUH, 3aTTMCAHHBIX C TTOMOIIIBIO
HEpPaBHOMEPHBIX KOJOB

VYcenosue ®ano. [Toctpoenne o1HO3HAYHO

JEKOJUPYEMBIX KOJIOB C IOMOIIBIO JI€PEBA.
I'pad An. A. MapkoBa

29

Enunuib! usmMepeHns KoiauuecTBa
nHpopmanuu. AndaBUTHBIN MOIXOA K
OLIEHKE KOJIM4ecTBa MH(pOpMaLuu

30

31

CHUCTEMBI CUUCTIEHUS

IlepeBon uncen U3 OJJHONU CUCTEMBI
CUHCJIEHMS B IPYTYIO

32

JIBonuHas, BOCbMEpHUYHAS U
IECTHAAIATEPUYHASL CUCTEMbI CUUCIICHUS,




33

CBs3b MCXKIY HUMU

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHaAuaTCpuIHas CUCTEMBI CUUCIICHU A,
CBs3b MCXKIY HUMU

34

I[BOI/I‘-IHaSI, BOCbMCpHUYHAA U
meCTHAAUATCpUIHasA CUCTCMbI CUUCIICHU A,
CBsA3b MCXKIY HUMHU

35

36

ApudmMernieckue onepanuy B
MO3UITMOHHBIX CUCTEMaX CUHCIICHUS

TpOI/IqHaH YpaBHOBCUICHHAA CUCTEMA
CUHMCIICHUA

37
38

I[BOI/ILIHO-Z[GCSITI/ILIHaH CucCTeéMa CHUCIICHUA

KO,I[I/IpOBaHI/Ie TCKCTOB

39

PactpoBoe koanpoBanue n300pakxeHuit

40

41

42

43

IIpakTruyeckas pabora o Teme
"luckperusanus rpaguueckoin
uHpopmanuu"

IIBeToBbIE MOAEN. BekTopHOE
KoaupoBanue. Popmartsl (haitnos.
Tpéxmepnas rpaduka. @pakranbHas
rpaduka

Konuposanue 3Byka. Ouenka
MH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX IPU 33JaHHBIX YaCTOTE
JUCKPETU3ALNH U Pa3psIIHOCTH
KOJMPOBaHUs

[IpakTuyeckas pabora o Teme
"JluckpeTusanus 3ByKoBoi HHPpopmanuu"




44

45

OcHoBBI aNreOpbl JOTUKU

Jlorngeckue onepanuu. TabauIs!
WUCTHHHOCTHU

46

47

48

Jlornueckue Belpaxenus. Jlornueckue
TOXKJECTBA. JJ0Ka3aTenbCTBO JTOrMYECKUX
TOKIECTB C IIOMOIIBIO TAOJIUI] HCTUHHOCTH

[IpakTuyeckas paborta 1o Teme
«ITocTpoenue n aHanu3 TaOJIUI HCTUHHOCTH
B TAOJIMIHOM TIPOIIECCOPE

Jloruueckue OIICpanru U OIICPalvi Hal
MHOXCECTBaAMU

49

Jlormueckue Oorcpanyru 1 OoIrcpannn Halq
MHOXKECTBaMH

50

51

3aKoHbI aNreOpbl JOTUKU. DKBUBAJIICHTHBIC
peoOpa3OBaHUS JTOTUICCKUX BBIPAKCHHMA

Jlornueckue ypaBHEHUs U CUCTEMBI
ypaBHEHUH

52

Jlornueckue QpyHKIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3ZMOXHBIX JJOTUYECKUX
(GYHKIUH OT KOMUYECTBA ApTYMEHTOB.
[TonHbIe cUCTEMBI TOTHYECKHUX (HYHKIUI

53

Kanonuueckue Gpopmbl JOrHuecKux
BbIpakeHU1. COBEpILICHHBIE
JTU3BIOHKTUBHBIE 1 KOHBIOHKTHUBHBIE
HOpMaJIbHbIE (POPMBI, ATITOPUTMBI UX
MOCTPOESHUS O TabJIMIIe UCTUHHOCTH

54

Jlornveckue 3JIEMEHTHI B COCTaBe
KOMIIbIOTEpa




55

56

Tpurrep. Cymmarop. MHuoropaspsiagHblil
cyMmaTop

[TocTpoenue cxem Ha JIOTHYECKUX
3JIeMEHTaX. 3alKcCh JJOTHYECKOTO
BBIPQXKEHUS 110 JIOTHYECKOH cXxeMe

57

Mukpocxembl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

58

59

60

61

[IpencraBieHue LenbIX YUCEN B TAMATH
KoMIlbtoTepa. OrpaHi4eHHOCTh AUAana3oHa
qucell IpYU OrPaHUYEHUU KOJIMYECTBA
pa3psaoB. [lepenonnenue pa3psaaHoil ceTku

be33HakoBbI€ 1 3HAKOBBIE JaHHBIE.
3HaKOBBIN OWT. JIBOMYHBIN JOTTOJIHATEIBHBIN
KOJI OTPULIATEIIbHBIX YUCEN

IToGuTOBBIE JTOrMYECKHE ONEPALHH.
Jlornueckuit, apudmernueckuit u
LUKJIMYECKUH CIABUTH

[udposanue ¢ mOMOLIBI0 TOOUTOBOMN
onepauuu «uckirovaromee NI

62

63

64

Hpe)ICTaBJ'IGHI/Ie " XPAaHCHUC B IaMATHU
KOMITIBIOTEPA BEICCTBCHHBIX YUCEIT

Brinonsenue onepaunﬁ C BCIICCTBCHHBIMHA
YuCJIaMH, HAKOIIJICHUC OIIHOOK npu
BBIYHCIICHUAX

IIpakTruyeckas pabora no teme «M3ydenue
IIOPa3psAHOTO MATMHHOIO IIPEICTaBICHUS
LIEJIBIX U BELIECTBEHHBIX YMCEI»

65

AHanu3 anropuTMOB




OTansl pPEIICHUS 3a/la4 Ha KOMIIBIOTEPCE.

66 WHcTpyMeHTalIbHBIE CPEACTBA: TPAHCIATOP, 1
OTJaT4MK, TPOPUINPOBIIUK
Cpena nporpammupoBanus. Komnusiuus u
67 UHTepIpeTanus nporpaMm. Bupryanbsasie |
MaluHbl. VIHTerpupoBaHHas cpesa
pa3paboTku
68 Merto/ibl OTJIAIKK POTPAMM 1
69 Turbl mepeMeHHBIX B S3bIKE !
IPOTPaMMHUPOBAHUS
70 O06paboTKa LETbIX YUCEIT 1
71 O0paboTKa BEECTBEHHBIX YHCEI 1
72 CiyuaiiHble ¥ IICEBIOCIIYYaliHbIE YNCIIA 1
73 BerBnenus. CnoxHble yCI0BUs 1
74 [uknsl ¢ ycnoBueM 1
[ukiel o mepeMEeHHOM.
75 B3anMo3ameHseMOCTh Pa3IuYHbIX BUI0B 1
LIUKJIOB
76 O6paboTka HaTypaIbHBIX YHUCET C |
WCTIOJIH30BAHUEM IIUKIIOB
HaxoxxaeHue Bcex MpOoCThIX YHCelN B
77 3alaHHOM Juana3one [Ipaktuyeckas pabora | 0.5
o TeMe «Pemenue 3aga4 METO0M '
nepedopar»
78 WNuBapuanT nukia 1
79 JIOKyMEHTHUPOBAaHKE MPOTPaMM 1
80 OO6paboTka TaHHBIX, XpaHALIUXCS B (aiinax 1




81 Pa3Ouenune 3amaun Ha rog3anadyu
Vcnonp30BaHue cTaHAApPTHON OMOIMOTEKH

2 A3bIKa IporpaMMmupoBanus. [lonkmouenue
OUOIMOTEK MOAIPOrPaMM CTOPOHHUX
MPOU3BOAUTENEH

83 [Toxnporpammel (iporeypsl ¥ (pyHKITHH)

84 [Toanporpammel (TIporietypbl U G YHKIIUN)

85 [IpakTryeckas padora mo Teme "Pazpaborka
nojmnporpamm"
Pexypcus. PekypcuBHbIe 00BEKTHI

26 (ppaxraner). PekypcuBHbIE pOLIENYpPHI U
¢bynkuuu. Vcrnonp30BaHue CTEKa IS
OpTraHU3aIH PEKYPCUBHBIX BBI30BOB

g7 [IpakTryeckas pabora o Teme
"PexkypcuBHBIE IOIIPOrpPaMMBbI"

23 MoaynbHBIN IPUHLUII IIOCTPOCHUS
porpamMm

89 YucneHHble METOIbI

90 [TpakTryeckas pabora no reme «HucneHHoe
peleHne ypaBHEeHHI»

01 Hcnonb3oBaHne AUCKPETU3ALNH B
BBIUUCIIUTENBHBIX 3a/1a4ax
[IpakTnueckas pabota 1o Teme

92 «[IpubnmxEHHOE BRIUMCICHHUE JUIUH KPUBBIX
Y TIomaeit Guryp»

93 [IpakTuyeckas padota no Teme «Ilonck
MakcuMyMma (MUHUMYyMa) QyHKIIUN

94 OOpaboTka CUMBOJIBHBIX TAHHBIX.




95

96

AnTOpuUTMBI 00PaObOTKH CUMBOJIBHBIX CTPOK:
HOACYET KOJIMYECTBA MOABICHUN CUMBOJIA B
CTpOKE

AAroput™bl 00pabOTKH CUMBOJIBHBIX CTPOK:
pa3zbueHne CTPOKH Ha CJI0Ba MO MPOOETbHBIM
CUMBOJIaM

AAropuTMBI 00paObOTKH CUMBOJIBHBIX CTPOK:
IIOUCK MOJICTPOKH BHYTPH JJAHHOH CTPOKH;
3aMeHa HalIeHHOW MOJCTPOKH Ha IPYTYIO
CTPOKY

97

[IpakTuueckas pabora no teme "O6padboTka
CTPOK C UCTIOJIb30BaHUEM (DYHKITHIA
CTaHJAPTHOW OMOJIMOTEKHU sI3bIKA
nporpaMmmupoBaHus"

98

99

100

I'enepanus coB B 3aJaHHOM aJi(haBUTE

MaccuBsl 1 IOCIEN0BATENBHOCTH YUCEL.
[IpakTryeckas paborta no Teme "3anoiHeHue
Maccuba"

O06001IEHHbBIE XapaKTePUCTUKH MacCHBa

0.5

101

JIMHEWHBIN MONCK 3aJaHHOT0 3HAUCHUS B
Maccuse. [IpakTudeckas paboTa o Teme
"JInHEeNHHBIH MOUCK 3aJaHHOT0 3HAYEHHUS B
MaccuBe"

0.5

102

103

[IpakTuueckas pabora no teme "Ilonck
MUHUMAaJIbHOTO (MaKCUMAJIBHOT'0) 3JIEMEHTA
B YMCJIOBOM Maccuse"

COpTI/IpOBKa OOIHOMCPHOTO MaCCHUBaA.
HpOCTLIC MCTOABI COPTUPOBKHU.

0.5




[IpakTrueckas padota mo teme "IIpocTeie
METO/]Ibl COPTUPOBKHU MaccuBa"

CoptupoBka ciausHueM. boicTpas
coptupoBka MaccuBa (anroput™ QuickSort).

104 1 0.5
[IpakTrueckas padota o Teme "breicTpast
COpPTUPOBKA MaccuBa"
JIBOUYHBIN IOUCK B OTCOPTUPOBAHHOM

105 Maccuse. [IpakTudeckas paboTa 1mo Teme 1 0.5
" JIBOMYHBIN TTOUCK"

106 JIByMepHbIE MaCCUBBI (MaTPHULIbI) 1

107 AnTopuTMBI 00pabOTKH MaTPHIL 1

108 Pemenue 3a1ay ananuza JaHHBIX 1

109 CpencTBa TEKCTOBOIO Ipoleccopa 1

110 Kommnbsrorepnas BEpcTKa TEKCTa 1
[IpakTrueckas padota mo Teme "BépcTka

111 JIOKYMEHTOB C MaTEMaTU4YECKUMU 1 1
¢dbopmynamu”

112 HNHCcTpyMEHTBI peLieH3UPOBAHUS 1

113 [IpakTnueckas pabota 1o Teme | |
"MHOrocTpaHU4HbIE TOKYMEHTHI"
O6naynble cepBuchl. KomnekTuBHas pabora

114 ¢ nokymeHtamu. [IpakTuueckas padota rno | 0.5
teme "KonnektusHas paboTa ¢ ’
JIOKyMEeHTaMu"

115 AHamu3 ganHbIx. boipme nanHble 1

116 MammHHOe 00y4yeHue 1

17 AHalli3 TaHHBIX C TOMONIBIO AIEKTPOHHBIX |

TaOJIAILL




[IpakTrueckas pabota o treme "AHanus

118 1 1
JTAHHBIX C TIOMOIIIBIO AJIEKTPOHHBIX Ta0IUIT"
[TocTpoenue rpadgukoB GyHKIIHIA.
[TpakTrueckas padota o Teme "Harmsanoe

119 l'[peI[CTaBJ'IeHI/Ieupe?»y.]'IBTaTOB | 0.5
CTaTUCTHUYECKONH 0OpPaOOTKU JAHHBIX B BUJIE
Jyarpamm CpecTBaMU peaKTopa
ANEKTPOHHBIX TaOHII"
Jlunun Tpenna. [Ipaktuueckas pabota mo

120 teme "IlogOop muHUM TpeHa, 1 0.5
MporHo3upoBanue"
[Ton6op napamerpa. [IpakTuueckas padora

121 1o Teme "YuclieHHOE pellleHre YpaBHEHUN ¢ 1 0.5
MTOMOIIIBIO TT0100pa mapamerpa'
OnTumu3anus Kak MOMCK HAUJTy4ylIero
pelIeHNs B 3aJIaHHBIX YCIOBUSIX.

122 [IpakTnueckas pabora no teme "Pemienue 1 0.5
3a/1a4 ONTUMHU3ALUHU C IOMOIIBIO
3JIEKTPOHHBIX TabHI"

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 Pe3epBHOe Bpems 1

131 PesepBHoe Bpems 1




132 PesepBHOE Bpems 1
133 PeszepBHoe Bpemst 1
134 PesepBHOE Bpems 1
135 PesepBHOE Bpems 1
136 PeszepBHoe Bpemst 1
OBILEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 21.5




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne uudgposbie
/i Tema ypoka Beero Kontposbubie IIpakTuueckue 06pAI0BATEIBHELE
padoThI padoThI pecypenI
KomuectBo nndopmarim 1
2 AJITOPUTMBI CKaTUS TaHHBIX 1
Anroput™ Xadpmana 1
4 [TpakTuueckas pabota mo Teme "CxaTue | |
JAHHBIX C ITOMOIIBI0 anroputMa Xadpdpmana'
5 Anroput™m LZW 1
AJITOPUTMBI CKaTUsI TAHHBIX C MIOTEPSIMHU.
6 [IpakTuyeckas pabora o Teme "CixaTre | 0.5
JaHHBIX ¢ toTepsimu (anroput™mel JPEG, '
MP3)"
CkopocTh nepeaaun JaHHbIX 1
IToMexX0yCTOMYUBBIE KOJIbI 1
9 [IpakTuyeckas pabora o Teme | |
"ITomexoycToiftunBbie KOJbI"
Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX
10 B3anMojeiicTeue. CucteMHbI d(pdexT. |
VYnpasieHue Kak HUHPOPMaITMOHHBIN
nporecc. OOpaTHas CBs3b
11 Mojenu 1 MOJIETMPOBAHUE 1
12 ['padbr 1
13 Pemienue 3a1a4 ¢ moMoIsio rpagos 1




14 HepeBbs

15 OCHOBBI TEOPUH UTD
[IpakTruueckas padorta mo teme "llonck

16 BBIUTPBIIIHONW CTPATETUH B UT'PE C MOJIHON
uHpopmanuein”

17 CpencrBa HCKYCCTBEHHOTO MHTEIICKTA

13 [IpakTuyeckas pabora o Teme "Cpezncraa
MCKYCCTBEHHOI'O MHTEJIJIeKTa"
dopmanuzanus NOHIATUS AITOPUTMA.

19 MamuHa TelOpHHra KaK yHUBEpCaabHas
Mozelb Beruucienuil. Tesuc Yépua—
TrropuHra
[TpakTrueckas paboTa 1o Teme

20 "CocraBiieHHE POCTON MPOrpaMMBbl 17151
MamuHbl Thropunra"

21 Mammna Ilocra

22 Hopwmanshsbie anropugmer Mapkosa
ANTOPUTMHUYECKH HEPA3PEIINMBIE 3a1a4H.

23 3anava octaHoBa. HEBO3MOKHOCTB
ABTOMATUYECKOM OTJIAJKH ITPOrpaMM

24 CoXHOCTh BBIYUCIICHUI
ITonck nmpoCTHIX YKCEIT B 33 JTaHHOM

25 JIana3oHe ¢ MOMOIIBIO aITOPUTMa «PEIETO
DparocheHay

26 [IpakTuueckas padora no Teme "[lonck
IIPOCTBIX YKCEN B 3aIaHHOM Jlnana3zoHe"

7 MHoropa3psHbie LeNble Yncia, 3a1a4u

JUIMHHOU apu(METUKH




28

29

30

[IpakTrueckas padota nmo Teme "Peanuzamms
BBIUMCJIEHUI ¢ MHOTOpa3psAHbIMU YucaaMu"

CrnoBapu (accolMaTUBHBIC MACCUBBI,
oToOpakeHus ). Xam-Tadbaunbl. [loctpoeHune
a1(haBUTHO-YaCTOTHOTO CIIOBAPS JIJIs
3aJJaHHOTO TEKCTa

[IpakTuueckas padora no Teme "I[locTpoenue

a1(aBUTHO-9aCTOTHOTO CJIOBAPS IS
3aJJaHHOro TekcTa"

31

AHaIu3 TEKCTa Ha €CTECTBEHHOM SI3bIKE.
Beraenenune nocnen0BaTeNbHOCTEN 110
mra0siony. PeryssipHbie BRIpaskeHHUsI.
YacToTHbIN aHAIN3

32

33

34

[IpakTryeckas pabora o Teme "AHanus3
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

Creku. AHanM3 MPaBUILHOCTH CKOOOYHOTO
BBIPAKECHUS

Boruncnenue apupMeTnueckoro BbIpaKeHus,
3alMCaHHOI 0 B MOCT(UKCHOM popme

35

36

37

[IpakTuueckas pabora no teme "Brpruncinenue
apu(QMETUYECKOTO BBIPAXKEHHUS, 3aIIMCAHHOTO
B nocTdukcHou Gpopme"

Oqepez[I/I. Hcnons3oBaHue oucpeaun st
BPEMCHHOI'O XpaHCHUA JaHHBIX

[IpakTuyeckas pabora Mo Teme
"Ucnonws3oBanue ouepenu”

38

HepeBbsi. Peanu3zanus gepeBa ¢ MOMOIIBIO
CCBUIOYHBIX CTPYKTYp. J{BonuHBIE




39

40

(bunapneie) nepesbs. [locTpoenue nepesa
JUIS 33JJAHHOTO apH(PMETHIECKOTO
BBIPAXKCHUS

[IpakTrueckas paboTta 1mo Teme
"Hcnosib30BaHUE AEPEBHEB sl BHIYMCIICHUS
apuMETUYECKUX BBIPOKCHHH"

PexypcuBHBIC arOpuTMBI 00X0/1a JepeBa.
Hcnonp3oBaHue cTeka v odepeiu st 00Xo/a
JepeBa

41

PexypcuBHBIe anropuTtMbl 00x0/a JepeBa.
Hcnonp3oBanue cTeka u ouepenu st 00xosa
nepeBa

42

43

44

Anroputwmsl Ha Tpadax. [Toctpoenne
MUHHMAaJIbHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBS3HOTO
HEOpPUEHTHPOBAHHOTO rpada

O6xox rpada B rmyouny. O6xox rpada B
HIUPUHY

KonngecTBo pa3nuyHbIX MyTeH MexXIy
BEPILIMHAMU OPHUEHTHPOBAHHOIO
alMKJINYecKoro rpada

45

46

47

Anroput™m JlefKCTpHI.

[TpakTuyeckas pabdora no reme "Brruncienue
JUIMHBI KpaTyaiIliero myT Mexmay
BepiirHamMu rpada (anroputm [eiikerpsr)"”

Anropur™ ®noiiga—Yopamia

48

3amauu, pemaeMpie ¢ TOMOIIBIO
JUHAMHUYCCKOT'O HpOFpaMMI/IpOBaHI/IH .




BBIUMCJICHHE PEKYPCUBHBIX (DYHKIIUI

[IpakTuyeckas pabora o Teme "Breruncienne

49 PEKYPCUBHBIX (QDYHKIUI C TOMOIIBIO 1
JTUHAMHYECKOTr0 MporpaMMupoBanus”
3aiauu, pelraeMbie ¢ TOMOIIBIO
50 JUHAMHYECKOI0 IPOrPaMMUPOBAHHUS:
NOJCUET KOJMYECTBA BAPHAHTOB
[IpakTudeckas padora o teme "[logcuér
51 KOJINYECTBA BAPUAHTOB C IOMOIIIBIO 1
JUHAMHYECKOIro IporpaMMupoBaHus”
3anaun, penaeMble ¢ TOMOIIBIO
52 JTUHAMHYECKOTrO IPOrpaMMUPOBAHUS: 3a/1a4H
ONITUMU3AINH
53 [TonsiTre o mapaaurMax MPOrpaMMUPOBAHHS.
00630p A3BIKOB TPOrPAMMUPOBAHUS
54 [Tonsatue 06 00BHEKTHO-OPUEHTUPOBAHHOM
IPOTPaMMHUPOBAHUH
55 OO0mbexThl U Ki1acchl. CBOMCTBA M METOIbI
00BEKTOB
56 OOBEeKTHO-OPUEHTUPOBAHHBIN aHAIN3
[IpakTuyeckas pabora o Teme
57 "Hcnonbp30BaHrEe TOTOBBIX KJIACCOB B 1
nporpamme”
58 Pa3paboTka nporpamMm Ha OCHOBE 00BEKTHO-
OpPUEHTHPOBAHHOT'O MOX0/1a
59 [Ipaktuueckas padota "Pa3paboTka mpocToii 1
IPOTPaMMBbI C UCTIOJIb30BaHUEM KJIACCOB"
60 Wnkancynauus. [Ipaktudeckas padota no 0.5




teMe "Pa3paboTka Kiacca, UCIOJIb3YIOIIETO

MHKAICYJsIu0"

61 Hacnenosanwue. [Tomumopduzm

2 [IpakTuueckas padora o Teme "Pa3paboTka |
uepapxuu KjiaccoB"

63 Cpenbl ObICTPOIl pa3pabOTKH MTPOTPAMM.
[IpoexkTupoBanue nnTepdeiica moub3oBaTess

64 [IpoexTupoBanue uHTEpPEiica MOIb30BATENS

65 Hcnonp30BaHuE TOTOBBIX YIPABISEMBIX
AJIEMEHTOB ISl IOCTPOEHUs! uHTepgelica

66 [TpakTrueckas pabota no teme "Pa3zpaboTka |
Iporpammsl ¢ rpadudeckum uaTepdericom”

67 H3yueHnne BTOpPOro si3pka
IPOTPaMMHUPOBAHUS

68 H3ydeHue BTOPOro si3bIKa
IPOTPaMMHUPOBAHUS

69 Oransl KOMIIBIOTEPHO-MAaTEMAaTHYECKOTO
MOJIETTUPOBAHUS
Juckperusaiys npu MaTeMaTH4eCKOM

70 MOJIETMPOBAHUH HETIPEPHIBHBIX MPOIIECCOB.
MoaenvupoBaHe ABUKECHUS

71 [IpakTuyeckas pabora o Teme |
"MoaenupoBaHH€e IBUKEHHS"
MonenupoBaHue OMOJIOrHYECKHX CHCTEM.

72 [IpakTuyeckas pabora o Teme 0.5
"MonenupoBaHue OMOIOTUYECKUX cucTeM"

7 MaremaTrueckue MoJIeu B 3KOHOMUKE.

BrruncaurenbHbIe 9KCIICPUMCHTEI C




MOACTISIMHA

BepositHocTHBIE MOnenu. [IpakTuyeckas
pabora o Teme "MmutanmonHoe

7 MOJIEJTMPOBAaHHUE C TOMOLIBIO0 MeTo1a MoHTe- 0.5
Kapino"

75 KomnbroTepHoe MOAETUpPOBaHUE CHCTEM
yIpaBIeHUS

76 O0paboTka pe3yIbTaTOB KCIIEPUMEHTA

77 TaGmuuHbIie (pensSIMOHHBIC) Oa3bl JAHHBIX
[Touck, coprupoBKa U GUIBTPAIKS TaHHBIX.

73 3armpocsl Ha BEIOOPKY TaHHBIX. 3arpOCHI €
napaMerpamu. BeraucisieMble moJis B
3arnpocax

79 [TpakTrueckas pabota nmo Teme "Pabota c |
roToBo# 0a30ii TaHHBIX"
MmuoroTabauanble 0a3bl TaHHBIX. THITBI

80 cBsizel Mexay Tabnuuamu. BHemHui kiroy.
[{enocTHOCTD 0a3bl JaHHBIX

21 [IpakTuueckas pabora no teme "Pa3paborka |
MHOTrOTa0JIMYHON 0a3bl JaHHBIX"

82 3anpockl K MHOTOTA0JIMYHBIM 0a3aM JJaHHBIX

23 [TpakTuyeckas pabora o reme "3arnpocs K |
MHOTOTAa0IMYHOM 0aze TaHHBIX"

84 A3k ynipaBienus naaasiMa SQL

85 [IpakTuyeckas padora o Teme "YmpasieHue |
JaHHBEIMH C ITIOMOIIBIO A3bIKa SQL"

26 Hepensimmonnsie 60a3pl JaHHBIX. DKCIIEPTHHIC

CHUCTCMBI




87 NHTepHET-IPUIOKEHUS
[TonsiTue 0 cepBEepHOM U KIIMEHTCKOM YaCTAX

88 caiita. TeXHOJOTHS «KIUEHT — CEPBEP», €€
JIOCTOMHCTBA U HEJOCTAaTKU

89 OcHogsl si3p1ka HTML

90 [IpakTuueckas padora mo teme "Co3znanue
TEKCTOBOM BeO-CTpaHUIIBI"

91 OcHogsl s3p1ka HTML

92 OcHogsl s1361ka HTML
[IpakTrueckas padora o teme "Co3nanue

03 BeO-CTpaHUIIbI, BKIIOYAIOIIEH
MYyJIbTUMEANNHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BU/E0)"

94 OcHoBbI KackaHbIX TabmuI ctuieit (CSS)
[TpakTrueckas paboTa 1o Teme

95 "OdopmieHue CTpaHHIlbl ¢ TOMOIIBIO
KacKaJHbBIX Ta0auI] cTriei"

96 Cuenapuu Ha s13p1ke JavaScript

97 Cuenapun Ha s3b1Ke JavaScript

98 ®opmbl Ha BEO-CTpaHUIIE

99 [IpakTuueckas pabora no teme "O6paboTka
JaHHBIX (popM"

100 Pa3smernienune BeO-caiiToB. Ycilyra XOCTUHTA.
3arpy3ka (aitioB Ha CalT
Kanpuposanue. McnpaBieHue nepcrnekTUBLI.

101 I'ncrorpamma. Koppekius ypoBHeH,
Koppekuus 1sera. OdecrBeyMBaHUE IIBETHHIX
M300paKeHHIA




102

103

104

BBox n3o0pakeHuil ¢ HCIIOIb30BaHHEM
Pa3IMYHBIX ITUPPOBBIX YCTPOMUCTB.
[IpakTuyeckas padora o Teme "O6padboTka
dpoBbIX poTorpaduii"

Perymb. Pabora ¢ o6nactsamu. OUIbTPHL.
[IpakTuueckas padora mo teme "Petymib
dpoBbIX poTorpaduii"

MHuorocoitable n300pakeHus. TeKCTOBbIC
ciou. Macka cnos. Kananel. Coxpanenue
BbIJIEJICHHON 00JacTu

0.5

0.5

105

[IpakTuyeckas pabora o Teme
"MHorocnoiiable n300paxenus"

106

107

108

[ToaroroBka WILTFOCTpAIUi JIJIst BEO-CalTOB.
[IpakTuyeckas pabora o Teme
" AHMMHpPOBaHHBIE H300paxkeHus"

Bekrophas rpaduka. Bekropuzamnus
pacTpOBBIX U300paXKEeHUI

[IpakTuueckas pabora no teme "BekTopHas
rpaduxa"

0.5

109

110

111

[IpuHIMIBI TOCTPOEHUS U peAaKTUPOBAHUS
TPEXMEPHBIX MOJIEIEHN

[Tpaktuyeckas pabora no reme "Coznanue
IIPOCTBIX TPEXMEPHBIX MoeIen"

Cerounbie MoJienT. Matepualibl

112

113

[IpakTuyeckas padora no Teme "CeTouHble
Mozenn"

MonenupoBaHue HICTOYHUKOB OCBELICHHUS.
Kamepsl




114 [IpakTuueckas padota mo teme "Penaepunr" 1 1
115 AnnutuBHbIE TeXHOJIOrUM (3D-nipuHTEpHI) 1
116 [ToHsiTHE O BUPTYAJIbHOM pEAIbHOCTH U |
JIOTIOJIHEHHOM PEAIBHOCTH
117 Pe3epBHOE Bpemst 1
118 PeszepBHoe Bpemst 1
119 Pe3epBHOe Bpems 1
120 PesepBHoe Bpemst 1
121 PesepBHOE Bpems 1
122 PesepBHOE Bpems 1
123 PesepBHOE Bpems 1
124 PesepBHOE Bpems 1
125 PesepBHOE Bpems 1
126 PesepBHoe Bpemst 1
127 PesepBHOe Bpemst 1
128 PesepsHOE Bpems 1
129 PesepBHOe Bpemst 1
130 PeszepBHOE Bpems 1
131 PesepBHOe Bpemst 1
132 PesepsHOE Bpems 1
133 PeszepBHoe Bpems 1
134 PeszepBHOE Bpems 1
135 PesepBHOE Bpems 1
136 PeszepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 36.5




IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM

IHPOI'PAMMBbI CPEJTHEI'O OBIIEI'O OBPA30BAHUA

Kon

NMPoBePSIEMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeIHEro 0011ero
o0pa3oBaHus

1.

3namo (nonumams)

1.1

1.2

1.3

1.4

1.5

1.6

1.7

[TonnMaHue OCHOBHBIX HPHUHILHUIIOB YCTPOMCTBA M (DYHKIHOHHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWIIBHBIX KOMITBIOTEPOB; TEHICHIIMIA
pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHIA, BIAJICHUE HAaBBIKAMH PAaOOTHI C
OTNEPALIMOHHBIMA CHUCTEMaMH M OCHOBHBIMH BHJIaMH TMPOTPAMMHOTO
obOecrieueHus AJs  peuieHus  yuyeOHBIX 3aJad 1[0  BBHIOpAHHOM

crHenuanIn3anuu

Hanmuuune Hpe,Z[CTaBJ'ICHI/Iﬁ 0 0a30BBIX [IpUHOUIIaAX OpraHu3alvud U

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

[ToHrMMaHWEe OCHOBHBIX IPHHIMIIOB JUCKPETU3AlMH Pa3JIUYHBIX BHIOB
uH(popMauu

[Tonnmanue 6a30BBIX AITOPUTMOB OOpPAOOTKH YHMCIOBOW M TEKCTOBOM
uHpopManuu (3amMch 4YKWCEN B IO3WIMOHHOW CHCTEME CUWCIICHHSI,
JIETMMOCTb TIEITBIX YHCEN; HAXOXKJICHUE BCEX MPOCTBIX YHCENT B 3a/IaHHOM
nuana3oHe; o00paboTka MHOTOPA3pPSIHBIX IENbIX YHCEN; aHalIHu3

CUMBOJIBHBIX CTPOK U APYTHUX ), AITOPUTMOB ITOUCKA U COPTUPOBKHU
3HaHue (YHKIIMOHATHHBIE BO3MOXKHOCTH HWHCTPYMEHTAIBHBIX CPEICTB
cpensl pa3paboTKu

BrnageHue OCHOBHBIMH CBeleHUsSMU O 0a3ax MAaHHBIX, UX CTPYKTYpE,

Cpe/ICcTBaxX CO3/IaHus U pabOTHI C HUIMHU

ITonnMaHue BO3MOXKHOCTEH U OI‘paHI/IquI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCJUICKTAa B Pa3JIMYHbIX 06J'IaCT5[X; HaJIM4yue Hpe)ICTaBJ'IeHI/Iﬁ 00
HCIIOJIb30BaHNU I/IH(i)OpMaHI/IOHHI)IX TEXHOJIOT Ui B Pa3INYIHBIX

npodecCHOHATBHBIX chepax

1.8

Bnanenue TteopeTMdyeckuM ammapatroM, MO3BOJISIOIIUM OCYIIECTBIATH
IIPEJICTaBICHUE 3aJJaHHOIO HATYpaJbHOI'O YMCJIA B PA3JIMYHBIX CHCTEMAX
CUMCIICHHS; BBINOJHATh MPEoOpa3oBaHMsl JIOTMUECKUX BBIPAKEHUI,
UCIIOJIB3YSl 3aKOHBI alnreOpbl JIOTMKU; ONpEAeNsATh KpaTdyallividi MyTh BO
B3BEIICHHOM rpade M KOJIMYECTBO MyTell MexXIy BepIIMHAMHU

OpPUEHTHPOBAHHOTO AIIMKINYECKOro rpaga

Ymemo




2.1

22

23

24

2.5

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIH s
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH II€Tb MOJCIUPOBAHMUS,
BBIMOJHATh AQHAJINU3 PE3YyJIbTaTOB, MOJIYUEHHBIX B XOJ€ MOEIMPOBAHUS;
OLICHUBATh aJICKBAaTHOCTh MOJEIHM MOJCIUPYEMOMY OOBEKTY WU

MPOLECCY; MPEACTABIATh PE3YAbTATHl MOAEIMPOBAHUS B HATJISIIHOM BUE

YMeHne Ki1accHUIMPOBATH OCHOBHBIC 3a/laud  aHajlW3a JIaHHBIX
(mporHo3upoBaHUEe, KJaccupukanus, KJIaCTepH3alus, aHamn3
OTKJIOHEHUI); TIOHUMATh IOCJIEAOBATEIPHOCTh PELICHHUS 337ay aHaln3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA M OIICHKA KAaueCTBa JaHHBIX,
BBIOOp ¥ (WIM) TIOCTPOCHHE MOJCIH, NpeoOdpa3oBaHUE JTAHHBIX,

BU3yalIn3allud JaHHBIX, HHTCPHOPCTALUA PE3YJIHTATOB

YMmenue onpenensits HHPOPMAIMOHHBI 00BEM TEKCTOBBIX, TpadUIeCKuX
Y 3BYKOBBIX JIaHHBIX IIPH 33JJaHHBIX ITApaMeTpax AUCKPETU3alun. Y MEHHE
OIPENENATh CPEOHIOK CKOPOCTb IIE€peladyd  JaHHBIX, OLICHMBAThb
U3MEHEHHE BPEMEHHU IepeJauyd Ipu HU3MEHEHHH HH(POPMALUOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CTPOUTHb KO/, O6eCHe‘{I/IBaIOH_II/II‘/'I HAaWUMCHBIIYIO BO3MOKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

YMeHue ucnonp30BaTh MPU PENICHUHM 3a7ad CBOMCTBA MO3UIMOHHOU
3allMCH YHUCEJ, aITOPUTMblI MOCTPOCHUS 3allMCH YHUCIA B TMO3UIUOHHOW
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCIa II0
CTPOKE, COZEpXKalllel 3aluch 3TOTO 4YHUCia B MO3ULMOHHOW CHCTEME
CUMCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHEM;  YMEHHUE  BBIIIOJHSATH

apI/I(l)MeTI/I'-IGCKI/IC ornecpanru B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

2.7

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

COACPKAIICTO IEPECMECHHBIC, PCHIATHL HECIIOXKHBIC JIOTUYCCKUC YPABHCHUSA

YMeHue pemath ajiropuTMUYECKUE 3aJaud, CBSI3aHHBICE C AaHAIHU30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO MYTH MEXIy BEPIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3IMYHBIX MyTeH MEXIY BEpIIHHAMH

OPUCHTHUPOBAHHOI'O ATUKIINYCCKOTO rpa(pa)

2.8

YMeHMe HCTIOIb30BaTh JEPEBhS MIPU AHAIN3E U IMOCTPOECHUH KOJOB W JUIS
NpeJCTaBiICHU apu(METHUECKUX BBIPAKEHUH, NpU peIIeHUH 3a/1ad
IIOMCKA U COPTUPOBKH; YMEHHUE CTPOUTH ACPEBO WIPHI IO 3aJaHHOMY
QITOPUTMY; Pa3pabaThiBaTh U OOOCHOBHIBATh BBIUTPBILIHYK CTPATErHIO

UTPBI
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VYmenue AHAJIIM3UPOBATh aJITOPUTMBI C  HCIIOJB30BAHUCM Ta6J'II/IH




TPACCUPOBKH; ONPEICNATh 03 MCHOIb30BAHUS KOMIBIOTEpA Pe3yJIbTaThI
BBITNIOJIHEHUSI HECTIOKHBIX IIPOrpaMM, BKJIIOYAIOIIMX LUKJIbl, BETBICHUS U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

2.10

2.11

YMeHue ompeneniTth CIOKHOCTh HM3y4aeMbIX B  Kypce 0a30BBIX
IrOPUTMOB (CYMMHpOBAHHE 3JIEMEHTOB MAacCHBa, COPTHPOBKA MacCHBa,
nepeOopHbIe AITOPUTMBI, JABOUYHBIA MOWUCK) U TMPUBOAUTH IPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU IJId pCIICHUSA OHHOﬁ 3aga4u

BJIaIIeHI/Ie YHI/IBepcaJ'IBHBIM A3BIKOM HpOFpaMMI/IPOBaHI/IH BBICOKOT'O
ypoBHs (ITackans, Python, Java, C++, C#), npeacraBieHus MU 0 0a30BBIX
TUNIAX JAHHBIX U CTPYKTypax NaHHBIX; YMCHHE HCIIOJIb30BaTh OCHOBHBIC
VIPABJSIONUE  KOHCTPYKIIMHM,  YMEHHE  OCYHISCTBISATh  aHAIU3
IPEUIOKEHHOW  MPOrpaMMBbl:  ONpPENEisATb  Pe3ynbTaTbl  padOThI
HpOFpaMMI)I HpI/I 3aJJaHHbIX HCXOJHbIX AAaHHBIX, OHpGI[CJI?[TI), HpI/I KaKHux
UCXOJHBIX JIaHHBIX BO3MOKHO TOJYYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISIBIISATh JIAHHBIC, KOTOPBIE MOTYT TIPUBECTH K OIIMOKE B padoTe
MIpOrpaMMBI; dopMynupoBaTh  NPEUIOKEHHS O  YIYYILIEHHUIO

IIPOrPaMMHOT0 KO/1a

2.12

YMeHne peann3oBBIBATE Ha BBIOPAHHOM JUII  HM3Y4YCHHS  SI3BIKE
nporpaMMupoBanus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBbIE aJITOPUTMBI 0OPAaOOTKH YHCEI, YUCIOBBIX MOCIEI0BATEIbHOCTEH
U MacCHUBOB: IIpE/CTaBIEHHME YHUCIa B BUAE HaboOpa MPOCTHIX
COMHOXMHTEJNEH; HaX0XJIeHHE MaKCUMalbHOW (MUHUMaJIbHOM) wLUdpHI
HaTypaJIbHOTO YHKCJa, 3alIMCaHHOTO B CUCTEME CUUCIIEHUS C OCHOBaHHUEM,
He mnpeBblmaonmM 10; BbluucieHHe OOOOLIEHHBIX XapaKTEPUCTUK
JJIEMEHTOB MacCuBa WJIM YHCJIOBOM IOCIEA0BAaTEIbHOCTH (CYMMBI,
NPOM3BEACHUSI  CPETHEr0  apu(PMETHYECKOro, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJMYECTBA DJIEMEHTOB, YJOBIETBOPSIIOIINX
3aJJaHHOMY YCIIOBMIO); COPTHUPOBKY DJIEMEHTOB MAacCHBa; yMEHHE
UCTIONIB30BaTh B TPOTpaMMax JaHHBIE pa3JIMYHBIX THIIOB C YYETOM
OTPaHWYCHUH Ha JHMara3oH WX BO3MOXKHBIX 3HAYEHUH, MPUMEHSTH TPH
peLIeHUH 33/1a4 CTPYKTYpPbI JaHHBIX (CHHCKH, CJIOBApH, CTEKU, OUEpEeH,
JIepeBbsl); MPUMEHATh CTaHIAPTHBIE U COOCTBEHHbIE MOANPOTPAMMBI JUIS
00pabOTKH YUCIIOBBIX JTAHHBIX U CUMBOJBHBIX CTPOK; HCIOJIBH30BATH IPH
pa3paboTke mporpaMM OHOTUOTEKH MOANPOTrpaMM; YMEHHE UCITOIh30BaTh

CpEJCTBA OTJIAJKH IPOrpaMM B CpPEZie IPOrPaMMHUPOBAHHUS

2.13

VMeHHEe  UCIONIB30BaTh  JJCKTPOHHBIE  TAaOMMIBI U aHAIW3a,
npeacTaBieHus M 00paOOTKH JAaHHBIX (BKJIOYas BBIOOP ONTHMAIBHOTO

peleHus, moadop JMHUM TPEHJA, pEelIeHHe 3a/1ady MPOTHO3UPOBAHUS);




YMEHHE HCIONb30BaTh TaOJIM4YHbIC (pENSIMOHHBIE) O0a3bl MAHHBIX U

CIIPpaBOYHBIC CUCTCMBI

YMeHue OpraHu30BBIBaTh JINYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C
514 UCTOJIb30BAHUEM  PA3JIMYHBIX  CPEACTB  IHM(POBBIX  TEXHOJOTHIA;
IIOHUMaHHE BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB I'OCYIapCTBEHHBIX

yCIyT, HUGPOBBIX 00pa30BaTENbHBIX CEPBUCOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
ITO TH®OPMATUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

1

udposast rpaMOTHOCTH

1.1

1.2

OcCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHLIe
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMBI. PaCHpe,Z[CJ'IéHHI)Ie

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0IBIINX JaHHBIX

[IpyHUKIIBI MOCTPOEGHMS U annapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEil.
CereBble mnporokosnbl. Cerb HWMurepHer. Appecanuss B cetu HMHTepHer.
[Ipotokomnsr creka TCP/IP. Cucrema nomenusix umeéH. Paznenenue IP-cetn na

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

1.3

1.4

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. IIpuHIMIBI pa3MenIeHUs |
uMeHoBaHus (aitnoB B gonroBpeMeHHOW mnamstu. [llaGmoHsl g omucaHus
rpymi ¢aiinos

CkopocTp mepenaud  JaHHBIX. 3aBUCUMOCTb  BpPEMEHHM IMepelayd  OT

MH(}OPMaLIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

HIudpoanue aanHbIx. CUMMeTpUYHble U HecuMMeTpuuHble mUGpsl. [ndps
npocroit 3amensl. [udp Lezaps. udp Bukenepa. Anroputm mmdppoBaHus
RSA

1.6

2.1

Kozpl, nmo3Bossitonine 00HapyXuUBaTh U UCIPABIATh OUIMOKH, BOSHUKAIOIINE MTPU
nepenaye 1aHHbIX. PaccrostHne Xammunra. KonupoBaHue ¢ MOBTOpEHUEM OUTOB.

Konsr XsMmMuHTa
Teopetuueckrue 0CHOBBI HHPOPMATUKHI

JIBonuHoe  koaupoBaHue. PaBHOMEpHbIE W HEPAaBHOMEPHBIE  KOJBIL.
JlexogupoBaHue COOOIICHHH, 3aTMCAHHBIX C TIOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
VYcenosue ®ano. IlocTpoeHne OHO3HAYHO EKOAMPYEMBIX KOJOB C MOMOUIBIO

nepeBa

2.2

Teopernueckue mnmoaAXoAbl K OIEHKE KojiudecTBa HHGopmauuu. EauHuIb
U3MEpeHusi KonuuecTBa uHpopMmanuu. AnpaBUTHBI MOIXOA K OIECHKE
KonuyectBa HMH(pOpManuu. 3akoH aJgUTHBHOCTH HHpopMmanuu. Popmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

2.3

Cuctembl cumcnenus. Pa3BépHyTas 3amuch ILETIBIX M JPOOHBIX YHCENT B
HO3UIIMOHHON cucTteMe cuucieHus. CBOWCTBA MO3WIIMOHHOM 3allMCH YHCIIA:
KOJIMYECTBO IU(p B 3amuCH, MPU3HAK JCITUMOCTH YHCJIa HA OCHOBAHHE CHUCTEMBI
CUUCJICHUS. AJIFOpI/ITM HepeBo,ua ICJI0T0 Ynciia u3 P—H‘-IHOfI CUCTEMBbI CUHUCIICHUS

B JICCATUYHYIO. ANTOPUTM TepeBoJa KOHEUHOH P-muHON npoOu B AECATHUHYIO.
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2.5

AJropyuT™M MepeBoJa LENOTr0 Yucia U3 JECITHYHOM CHCTEMbl cuucieHus B P-
nuHyro. IlepeBox KoHe4WHOH aecsaTHUHOW Jpobu B P-nunyro. JIBomuHas,
BOCBMEpUYHAs M IIECTHAAIATEPUYHAS CUCTEMbI CUYUCIICHUS, CBSI3b MEXKITY HUMHU.
Apudmernueckue ornepanuy B MO3UIIMOHHBIX CHCTEMaX CUMCIICHHS

TponuHas ypaBHOBEIICHHAsI CUCTEMa CUHUCIEHUA. [[BONYHO-IeCITHYHAS CUCTEMA
CUHCIIEHUS

Komuposanue tekcroB. Konmuposka ASCII. OgHoOaliTHbIe KOgupoBKU. CTaHmapT
UNICODE. Koauposka UTF-8. Ompenenenue wuHGOPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOIIIEHMI

2.6

2.7

2.8

2.9

KomupoBanue n3o0paxenuii. Onenka nHGOPMaAIMOHHOTO 00bEMa TpaguuecKux
AAaHHBIX HIPU 3aJaHHBIX pa3pClICHUN U FJIY6I/IH€ KOOAWpOBaHHUA LBETA. HBGTOBBIG
monenu. KomupoBanue 3Byka. OneHka HH(GOpPMALMOHHOIO 00BbEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPECTU3AIUN U PpA3PAAHOCTH KOAUPOBAHUA

Anrebpa noruku. IloHsTtue BbicKa3biBaHMs. Bpicka3biBaTenbHble (OPMBI
(npenukatel). KBaHTOpHI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlornueckue ToxxaecTsa. Jlornyeckue onepannuy 1 onepanuy HaJ MHOKECTBAMM.
3aKkoHBl anreOpbpl JIOTUKU. OKBHUBAJEHTHBIE IPeoOpa3oBaHUs JIOTMUECKUX
BBIpa)KEHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPaBHEHU.

Jlormueckue (QyHKIUU. 3aBUCHUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTMUECKHUX
(GyHKIMH OT KOJTMYECTBAa apryMEHTOB.

Kanonnueckue (opMbl TOrHYECKUX BbIpasKEHHI

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC  HOPMAJIBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6m/1ue HCTUHHOCTHU

Jlornueckue »sIeMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psanbiii cymmarop. [loctpoeHne cxeM Ha JOTMYECKUX SJEMEHTax Mo
3aITaHHOMY JIOTHYECKOMY BBIPQKECHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mogenu u wmopenupoBanue. llenn MopenupoBaHus. AIEKBaATHOCTb MOJIEIH
MOJIETTUPYEMOMY OOBEKTY WM mporeccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToOB MOACTUPOBAHUS B BUAC, YAOOHOM JIJIsl BOCTIPUSTHUS

yenoBekoM. ['paduueckoe npeacraBieHue 1aHHbIX (CXeMBbl, TAOIUIBL, TPadUKH).

[IpeacraBinenne uenbIXx 4YHCEN B NaMsATH KommbioTepa. OrpaHUue€HHOCTh
TUana3oHa 4YHcell TMpH OTrpaHWYEHWU KoiudecTBa paspsanoB. I[lepernonHeHue
paspsnHOl ceTku. be33HakoBbIe M 3HAKOBBIC TaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JOTIOJTHUTEIBHBIN KO/ OTPULIATEIIbHBIX YHCET.

[ToGutoBble JorMueckue onepanuu. Jlorndeckuii, apupMeTHUeCKUil U

nukmnueckuit  casuru. lludpoBanne ¢ moOMOIIBIO MOOMTOBOW  OIepaluu




2.12

2.13

2.14

«uckinouaromiee I

[IpencraBiacHue BEIECTBEHHBIX YHCET B IIAMATH KOMIIBIOTEpA. 3Hadalasl 4acTh
U NOopsAoK uMcia. Jluama3oH 3Ha4eHMM BeHIECTBEHHBIX uucen. [IpoGiembl
XPAHECHUS BEIIECTBEHHBIX 4YHUCEN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsaoB. BeinonHeHue omnepanuii ¢ BEIIECTBEHHBIMHM YWCIIAMH, HAKOIUICHHE

omnoOoK IIpHU BBIYHUCJIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadgoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXHOCTH. PemieHnue
QITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTHUMAJIBHOTO MYyTH MEXAY BepIIMHaMU Tpada, ompeeleHHue KOJIUYECTBA
pa3IMYHBIX NyTeH MEX]y BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xoma aepesa.
[IpencraBnenne apupMeTUYECKUX BBIPAKECHUN B BUAE JAepeBa. Vcmonb3oBaHHe

rpadoB U IEPEBHEB MIPH OMHCAHUN OOBEKTOB U MPOILIECCOB OKPY)KAIOLIETO MUPA

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ mosiHOM uHpopmanuent. [loctpoenue nepesa
nepebopa BapUaHTOB, ONUCAaHHE CTPATETMH WIPbl B TabnuyHOW (dopMme.

BLII/II‘pLIIJ_IHI)Ie W NPOUTPLINIHBIC TO3UITAN. Breiur PBIIIHBIC CTPATCTUU

CpeI[CTBa HCKYCCTBCHHOI'O HHTCIIJICKTA. I/II[CHTI/I(I)I/IKaLII/ISI u IIOUCK
I/I306pa)I(GHI/II>’I, paciio3HaBaHuEC JIUII. Hcnons3oBanne MeTONOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqa101111/1x cucremax. Mcroap30BaHEe METOIOB HCKYCCTBECHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MIHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI U IPOIPaMMHUPOBAHKE

3.1

dopmManuzanus MOHATHA aIropuTMa. MammHa TeIOpHHTa Kak YHHUBEpPCAJIbHAs

MOJEJb BEIYMCICHUMN

3.2

OneHka CIOXKHOCTH BblUMCIEHHH. Bpemst paboTel M 00BEM HCIONB3yeMOi
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOIHBIX JaHHbIX. OrleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIBHON
cinoxHoctd. Ilepebopuble anroputmbl. IlpuMepsl pa3IUYHBIX aITOPUTMOB

peICHUA OHHOﬁ 3aa4u, KOTOPbIC UMCIOT Pa3JIMUHYIO CIIOKHOCTH

33

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
yIIpaBJIEHUS] MCIIOJHUTEISIMH M BBIYMCIUTENBHBIX alroputMoB. OmnpeneneHue

MCXO/IHBIX TaHHBIX, IPU KOTOPBIX aJlTOPUTM MOXKET J1aTh TpeOyeMblil pe3yabTar

34

AnroputmMbl  00paOOTKM HATypalbHBIX YHCEN, 3alMCAHHBIX B TO3UIIMOHHBIX
cHUCTeMaX CYHCICHMS: pa3OMeHHe 3aluCd YHUCIa Ha OTACIbHBIC IH(PHI,
HaxXOoXJICHHE CYMMbl U TPOU3BEICHMs LM(p, HAXOXKICHHE MaKCHUMaJbHOW

(MUHUMATTBLHOM ) IU(PHI.




[IpencraBnenue uyucna B BUjAe HaOopa IMPOCTBIX COMHOXKUTENIEH. AJTOPUTM
OBICTPOTO BO3BEJICHHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIMaNa3oHe

C TIOMOIIIBIO ATITOPUTMA «penieTo IparocheHar

3.5

MHOFOpa3p5[,HHBIe OeJIbIC YncClia, 3aga4u ﬂHHHHOﬁ apI/I(bMeTI/IKI/I

3.6

Azpik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbsl gaHHBIX:
L[EJIOYUCIICHHBIE, BEUICCTBEHHbIC, CHMBOJIbHBIC, JOrHYeckue. BerBieHus.
Cnoxusie ycinoBus. ksl ¢ ycnoBueM. L{UKIIbI 110 IEpeMEHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B Qaitnax. TekcToBble M IBOMYHBIC (ailibl.
daitnoBsle mepeMeHHble ((aitioBbie ykazatenu). UteHue u3 ¢aiina. 3anmuch B
(aii.

Pazbuenue 3amaun Ha moa3anauun. [lognporpaMmer (TpotieAypsl U PYHKITHH).

Vcnonp3oBaHne CTaHAAPTHON OMOIMOTEKH SI3bIKA IPOTPAMMHUPOBAHUS

3.7

Pexypcus. PekypcuBHble mpoueaypbl U (yHkuuu. Mcrnonb3oBaHue creka s

oprann3anru pCKypCHBHBIX BbI3OBOB

3.8

39

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3anadd. YuciaeHHoe
pellieHre ypaBHEHHMI C momouibio mojdopa mnapamerpa. UHCICHHbIE METOJIbI
pelieHusl ypaBHEHHMi: MeToJ mepebopa, METOJ IOJOBUHHOIO JIEJIEHUS.
[IpuOnmxE€HHOE BBIUMCIIEHHE JUIMH KPHUBBIX. Bpluucienue miomanei ¢uryp c
MTOMOUIBIO0 YUCJIEHHBIX METOJIOB (METOJ NPSIMOYTOJIbHUKOB, METOJ Tpamerui).
ITouck makcumyma (MUHUMYMa) QYHKUMH OJHOW TEpEeMEHHOH MEeTOJ0M

ITOJIOBUHHOT'O ACJICHUSA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMM  S3bIKa
MIPOrPaMMHUPOBAHUS JIJIsl 00paOOTKH CUMBOJIBHBIX CTPOK. ANITOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBAa IOSABJICHUH CHMBOJA B CTPOKE,
pazOueHre CTPOKM Ha CJIOBa IO MPOOEIbHBIM CHMBOJIAM, TMOUCK TOJCTPOKHU
BHYTPU JaHHOW CTPOKH, 3aMEeHa HAWJIEHHOW MOACTPOKU Ha APYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpOM an(aBUTE, YAOBIETBOPSIOUINX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl ¥ IIOCIIENOBATEIBHOCTH  4Hcell. BprunciaeHne  0000IIEHHBIX
XapaKTepUCTHK JJIEMEHTOB MacCHBa WJIM YHCJIOBOM MOCIEA0BATEIbHOCTH
(CyMMBI, TPOU3BEACHUS, CPEIHEr0 apu(PMETHUYECKOr0, MUHUMAIBHOTO U
MaKCUMaJbHOTO 3JEMEHTOB, KOJUYECTBA DJEMEHTOB, YAOBJIETBOPSIOIIUX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIH TOWCK 3aJaHHOTO 3HAUY€HUS B MAaCCHUBE.
AJroput™Mbel pabOTBI C 3JIEMEHTAaMH MacCHMBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEpPHOTO MaccuBa. lIpocTbie METOIbI COPTHUPOBKHU
(Meron my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKa BcTaBkamu). CopTHpOBKa
cnmusiHueM. brpicTtpas coptupoBka maccuBa (anroput™ QuickSort). J[BowuHBII

IIOMCK B OTCOPTHPOBAHHOM MAaCCHBC




3.11

3.12

3.13

JIByMepHBIE MacCMBBI (MaTpulbl). ANTOpPUTMBI 00paOOTKH  JIBYMEPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa MO 3a/JaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAaCCHUBE, BBIYMCIECHHE MaKCHUMyMa
(MMHHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCuBa, I1€PECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBICE  MAacCHUBBI,  OTOOpaxeHus).  XdII-TaOJHIIBL
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJISl 33JAHHOTO TEKCTa

Crexku. AHaIM3 TPAaBWIBHOCTH CKOOOYHOTO  BBIpaXEHHA. Bwlumcienue
apu(METHYECKOTO BBIPaKEHUS, 3aIMCAaHHOTO B MOCT(HUKCHOM (hopme.

Oqepezm. Hcnonb3oBanue oucpcan il BpCMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha rpadax. [locTpoeHrme MHHHMAIBHOTO OCTOBHOTO JIepeBa
B3BELLICHHOI'O CBA3HOTO HEOPUEHTHUPOBaHHOro rpacda. KomuuecTBo pa3iavuHbIX
nyTell Mex 1y BepIIMHAMU OPUEHTHUPOBAHHOTO AlMKIMYECKOro Ipada. AIropurm
JlerkcTphl

JHepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOoMuYHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa i 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHbIe anropuTMsl 006xoja aepesa. Vcrnonb3oBaHue cTeka u
ouepenu ans o0Xoja aepena

JluHaMHUYecKoe IPOrpaMMHUPOBAHNE KaK METOJ PELIEHUS 33[a4 C COXPaHEHUEM
IIPOMEXYTOUHBIX PE3YyIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOTO
[IPOrpaMMHUPOBAHHUS: BBIUUCIEHHE PEKYPCUBHBIX (DYHKIUH, MOACYET KOIMYECTBA

BAapuWaHTOB, 3ala4v ONITUMU3AlIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmMupoBaHuu. OOBEKTH U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAINU3.
PazpaGoTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO TMOAXOJA.

Wukancynsuus, Hacae0BaHue, MoJIMMophu3M
WHudopmalinoHHbIE TEXHOIOTHH

Ananu3 nanHblX. OCHOBHBIE 3a/laud  aHaJIM3a JaHHBIX: MPOTHO3MPOBAHUE,
KjaccuuKkanus, KilacTepusanusi, aHaau3 oOTkJIOHeHHH. IlociemoBaTenbHOCTH
pereHus 3a/1ay aHaIu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA
KauecTBa JAaHHBIX, BBIOOp M (WMIM) TOCTPOEHHUE MOJETH, MpeodpazoBaHUE
JAHHBIX, BU3YyalIU3allMs JaHHBIX, MHTEpIpeTanus pe3ynbratoB. [IporpamMmubie
cpenctBa u HMHTepHeT-cepBHUCH Ui OOpaOOTKM M NPEICTABICHUS JTaHHBIX.

Bonwmue nanabie. MammaHOE 00yUueHne

4.2

AHanu3 JNaHHBIX C TIOMOIIBIO JJCKTPOHHBIX TaONWIl. BBIUUCIEHHWE CYMMBI,
cpenHero  apuMETHYECKOro, HAWMOOJbIIEr0o  (HAaUMMEHBIIETO)  3HAYCHUS

nuanazoHa. Beraucnenue ko3 duIMeHTa KOPpeNmsUH JBYX pSJIOB JaHHBIX.




[TocTpoeHne cTomO4aTHIX, JUHEHYATHIX M KPYroBbIX auarpamMm. lloctpoeHume
rpadukoB ¢yakuit. [Tonbop TUHUM TpeHIIa, pelIeHNe 3a/1a4 IPOTHO3UPOBAHUS.

Pemenne 3aJla4 OIITUMH3AallMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_[

4.3

Juckperuzanuss Npd  MaTeMaTHYECKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue ABIKEHHs. MojenupoBaHue OHOIOTHYECKUX
cucteM. MaremaTuyeckue MOAENUM B OKOHOMHUKE. BblunciuTenbHbIE
SKCHEpUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaTOB SKCIEpUMEHTa. Meron
HAaUMEHBIIMX KBagpaToB. OIEHKAa YHCIOBBIX MapaMEeTPOB MOJEIHUPYEMBIX
OOBEKTOB M TMPOIECCOB. BocCCTaHOBIEHME 3aBHCHMOCTEH 10 pe3yiabTaram

OKCIICPUMCHTA

4.4

4.5

4.6

BepositHOCTHBIE MOJEIH. Metonrsl Momnre-Kapio. HNmurtanmmonnoe

MojienpoBanue. CHCTEMBI MaCCOBOTO O0CTYKUBAHHSI

TabnuaHbIe (pesiuOHHBIC) 0a3bl TaHHBIX. TabmuIa — IPEICTABICHUE CBEICHUI
00 ogHoTHHHBIX 00BekTax. Ilone, 3amuceh. Karou Tabmunel. Pabora ¢ rotosoi
0a30i naHHbIX. 3amonHeHue 0a3bl AaHHBIX. [IoMCK, copTHpOBKa M (UIBTpanus
JTaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C IMapamMeTpaMu.
Brrancinsiemble nosist B 3anpocax.

MHuorotabanunbie 0a3bl JaHHBIX. TUIBI CBsI3ed Mexay TaOnuiiamu. BHemHui
kitou. LlenocTHOCTH 0a3bl JaHHBIX. 3apOChl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX
TexctoBbiii mpoueccop. CpencrtBa MMOMCKa U aBTO3aMEHbl B TEKCTOBOM
nporieccope. CTpyKTypHupOBaHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKHU, OTJIaBJICHHUE.
[IpaBuna wUUTUPOBAaHUS MCTOYHHKOB M OGOpMICHHS OuOIMorpapuueckux

CCBIJIIOK




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYEHHUKA
1. Uadopmatuka, 10 knacc. bazoBblii u yriryoneHHbIi ypoBeHs/ [Tonskos K.
10., Epemun E. A., - M.: AkuinonepHoe o01iectBo «31aTenbcTBo
«IIpocBenieHue»

2. Undopmaruka, 11 xnacc. ba3zoBsiii u yriyonenusiii ypoBens/ [Tomskos K.
1O., Epemun E. A., - M.: Akiinoneproe o0miectBo «M31aTenbcTBO
«IIpocsemienne»

METOAUYECKHUE MATEPUAJIBI JISA YUUTEJISA

1. NUudopmatuka. ba3zoBelil u yriyoseHHsiii ypoBeHb. 10 kiace/ [Tonsikos K.
10., Epemun E. A., - M.: AkunonepHoe o01iectBo «31aTenbCcTBO
«ITpocsemienue»

2. Uudpopmaruka. 10 knacc: caMoCTOSATEIbHBIE U KOHTPOJIbHBIE pa0OTHI /
[TonsikoB K. 1O., Epemun E. A., - M.: AkunonepHoe o61iecTBo «M31aTenscTBo
«IIpocBenieHue»

3. Uudopmaruka. 11 kinacc: caMmocTosiTeIbHBIE U KOHTPOJIbHBIE pa0OTHI /
[TonsikoB K. 1O., Epemun E. A., - M.: AkinonepHoe o61iectBo «M31aTenscTBo
«IIpocBenienue»

4. Uudpopmatuka 10-11 xnaccel. Komnbrorepnsriii npaktukym / [lonsikos K. FO.,
Epemun E. A., - M.: Akiinonepnoe o0miectBo «M3aatenbetBo «IIpocBemenne»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETU
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