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denepanbHas pabouvass mporpamma 1o ydyeOHoMy mnpeamery «HHpopmaTrkay
(yrnyOnéHHbIN YPOBEHbB ) (MpeaMeTHast obsacTh «MareMmaruka u uHpopmaTukay) (aanee
COOTBETCTBEHHO — TporpaMma 1o uH(popMaTUKe, WHPOPMATUKA) BKIKOYAET
MOSICHUTENTLHYIO 3aMUCKY, COJepKaHie 00yUYEHUs, MIIaHUPYEMbIE PE3YJIbTaThl OCBOCHUS
nporpaMMbl 1o HHPOPMATUKE, TEMATHUECKOE MIAHUPOBAHUE

Coneprkanrie  00y4YEeHMs PAcKpbIBaCT  COJEP)KATENIbHBIE  JIMHUM, KOTOpbIE
NpeIaraloTest i 0053aTeNbHOr0 M3YUYEHHs B KaKIOM KJIACCE HA YPOBHE CPEHETO
o61iero oOpazoBaHMsl.

[InanupyeMble pe3ysibTaTbl OCBOECHUS MPOrpaMMbl MO MH(OPMATHKE BKIIOYAIOT
JIMYHOCTHBIE, METANpPEJMETHBIE PE3ybTaThl 32 BECh MNEPHOA OOYYEHHs Ha YPOBHE
cpeaHero oduiero oOpa3oBaHUs, a TAKXKE MPEAMETHBIE AOCTHXKEHHSI OOYyYarOLIErocs
3a Ka)K/IbIii TOJ1 00yUEHUSI.

IHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no wuH(popmaruke (yriiyOJIEHHBIH YPOBEHb) HA YPOBHE CPEIOHETO
obuiero oOpa3zoBaHusi pa3padoTaHa HA OCHOBE TPeOOBAHUM K PE3yJibTaTaM OCBOCHUS
OCHOBHOM  00pa3oBareibHOW  MporpaMMmbl  CpeaHero  oomero  oOpa3oBaHMs,
npenacraieHHbix B ®I'OC COO, a Ttakxe (QenepanbHoii padoueii mporpaMmmbl
BOCIHMTAHMSI.

[Tporpamma mo uH(opMaruke AAET MPeACcTaBICHUE O LEsIX, OOlIei crpaTeruu
00y4YeHMs, BOCIIUTAHUS M Pa3BUTHSl OOYyYAIOIIMXCS CPEICTBaMU Y4eOHOro mpeaMmeTa
«Wu(popmatrka» Ha yriiyOJEHHOM YPOBHE, YCTAHABJIMBACT 00s3aTEIbHOE MPEAMETHOE
COZIEpKAHUE, MPEAYCMATPUBAET €r0 CTPYKTYPUPOBAHME MO pazfesaM MW TeMaM Kypca,
ONpE/ENET pachpeesieHue €ro mo kiaccam (rojam H3y4yeHHs), HaET MPUMEPHOE
pacripesieieHle yueOHbIX YaCOB MO TEMATHUECKUM pa3fieyiaM Kypca M PeKOMEHIYEMYIO
(MpUMEPHYI0) TOCIEA0BATEIBHOCTE WX M3YYEHHS C YUYETOM MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX CBS3EH, JIOTMKKA Y4eOHOTO Mpolecca, BO3PACTHBIX OCOOEHHOCTEH
00 y4aroIIMXCsl.

[Iporpamma 1o uH(OpPMATHUKE OMNPEAECNSET KOIMYECTBEHHBIE W Kau€CTBEHHBIE
XapaKTEPUCTHKKA yueOHOro MaTepuana JJis KaXI0ro roja M3y4yeHus, B TOM YHUCIE
JUISL  CONEPXKATEJIbHOTO HAMOJHEHHWsT Pa3HOr0 BUAA KOHTPOJS (MPOMEXYTOYHOM
arTecTaluy OOYyYaroOLIMXCsl, BCEPOCCUHCKMX MPOBEPOUHBIX PabOT, rocyqapcTBEHHOM
UTOroBOM  arrecrauuu). IlporpaMmma 1o WHGPOpPMATHKE  SBISETCS  OCHOBOM
JUIL COCTaBJIEHMS aBTOPCKMX YYEOHBIX NpOrpaMM M Y4EOHMKOB, TOYPOYHOTO
TUTAHUPOBAHUS Kypca YUUTETIEM.

Hudopmaruka B cpeiHeM o01IeM 00pa30BaHUU OTPAXKAET:

CYIHOCTb MH(POPMATUKN KaK HAYYHO! AMCHUILTMHBI, M3yUYarolleif 3akOHOMEPHOCTH
NpOTEKaHUsT W  BO3MOKHOCTM  aBTOMATH3allMM  MHQPOPMALMOHHBIX  IPOLECCOB
B Pa3JINYHbBIX CUCTEMAX;
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OCHOBHBIE 00JIACTH MPUMEHEHUS MH()OPMATUKH, MPEKAE BCEr0 WH(OPMAIMOHHBIE
TEXHOJIOTHH, YIIPABJIICHUE U COLMAIIbHYIO cepy;

MEKIUCIMIIJIMHAPHBIA ~ xapaktep  uMH(opMaruku W MH(OPMALMOHHOM
JESITENBHOCTH.

Kypc wunHpopmaTvku Ui YPOBHS CpPEOHEro oOwmero oOpa3oBaHUs SIBISETCS
3aBEpIIAIOIIMAM  STAlOM HEMPEPBIBHOW MOArOTOBKM OOydarommxcs B 00nactu
UHPOPMATUKM W WH(POPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOJOTUH, OMMpacTcs
Ha COJIEP’KaHuE Kypca MH(POPMATUKH YPOBHSI OCHOBHOIO OOIIEr0 00pa30BaHUsl U OTBIT
NOCTOSSHHOTO TPUMEHEHHS WH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, JaéT
TEOPETUYECKOE OCMBICIICHUE, MHTEPIPETALIMIO U 0000LICHUE 3TOTO OMbITA.

Pesynmprarel  yrmyOn€HHOrO0  ypOBHS — M3y4eHHMs ~ y4yeOHOro  MmpeaMeTa
«UH(popMaTka» OpUEHTUPOBAHBI HA TIOJYYEHUE KOMIIETEHTHOCTEN ISl MOCTEAYIOIIEH
npoeCCUOHANBHON JEATEIbHOCTA KaK B paMKax JaHHON NpeAMETHON o0nacTu, Tak
1 B CMEXHBIX ¢ Hell oOnactsix. OHM BKIIHOYAOT B ceOsl:

OBJIAJICHUE KITFOUEBBIMU MOHITUSIMHU M 3aKOHOMEPHOCTSMH, HA KOTOPBIX CTPOUTCS
JlaHHasl MpenMeTHas o0JIacTh, PAaCMO3HABAHUE COOTBETCTBYIOLIMX WM IMPU3HAKOB M
B3aUMOCBSI3€H, CHOCOOHOCTH ACMOHCTPUPOBATH PA3NMYHBIE TOAXOAbl K H3YYEHUIO
SIBJICHU, XapaKTEPHBIX ISl ©3y4aeMOi MPEIMETHOM 00J1acTH;

YMEHHUE PelIaTh TUIOBBIE MPAKTUYECKHE M TCOPETUUECKUE 3a/1a4M, XapaKTEPHBIC
JUISL UCTIOJIb30BAHUSI METO/I0B U MHCTPYMEHTAPUS TaHHOW NPEAMETHON 00J1acTH,

HAJIMYUE TPEACTABJICHUN O JAaHHOW MPEeIMETHONW O0JaCTH KaK LEJIOCTHONH TEOpPHH
(COBOKYMHOCTH TE€OPHUIA), OCHOBHBIX CBSI3SX CO CMEKHBIMHU O00JIACTSMU 3HAHUMA.

B pamkax yriyOnéHHOrO ypoBHS HM3ydeHUs: MHQPOPMATHKH OOECIICUUBACTCS
LEJICHANPABIICHHAsT TOArOTOBKA OOYYarOIMXCs K MPOJOIDKEHUIO  00pa3oBaHUs
B OpraHM3alusx  MnpoecCHOHANIBHOrO  00pa3oBaHUsl MO  CHEHMATBLHOCTSM,
HETOCPEACTBEHHO CBSI3aHHBIM C HU(POBBIMU TEXHOJIOTUSAMU, TAKAM KaK MPOrpaMMHast
UH)KCHEpHs,  MHQpOpMallMOHHas  0€30MacHOCTh,  MH(POPMALIMOHHBIE  CHUCTEMBbI
Y TEXHOJIOTUU, MOOWIIBHBIE CUCTEMBI M CETH, OOJBbIINE JAHHbBIE W MAIIMHHOE O0yUYECHHE,
NOPOMBIIIICHHBIA ~ MHTEPHET BELICH, WCKYCCTBEHHBIA MHTEIIEKT, TEXHOJIOTUU
OecpOBOJHOM  CBsA3M, POOOTOTEXHUKA, KBAHTOBBIC  TEXHOJIIOTUH,  CUCTEMBI
pacnpenenéHHOro peecTpa, TEXHOIOIMU BUPTYAJIBHONW U JOMOJIHEHHON PEeaIbHOCTEM.

OcHoOBHas 1enb U3yueHus: yaeOHoro npeamera « Mapopmaruka» Ha yriiyOJEHHOM
ypOBHE cpeaHero ofuiero oOpa3oBaHusi — O0OECNEUYCHHE MANBHEHINErO Pa3BUTHS
MH(POPMALMOHHBIX KOMIIETCHIUAH 00YYarOIErocst, €ro TOTOBHOCTHU K YKH3HH B YCIOBUSX
Pa3BUBAIOIIETOCS WH(POPMALMOHHOTO OOIIECTBA M BO3PACTAMOLICH KOHKYPEHLIMU
Ha PbIHKE Tpyaa. B cBs3u ¢ 3tum mu3yuyeHue uHpopmarvku B 10—11 kiaccax m0DKHO
00€CIEYHTh:

C(POPMHUPOBAHHOCTE MHUPOBO33PEHUSI, OCHOBAHHOIO HA IOHMMAHUM  POJIH
UH(POPMATUKX, THPOPMALMOHHBIX 1 KOMMYHUKALIMOHHBIX TEXHOJIOTHI B COBPEMEHHOM
o01ecTBe;

C(POPMHUPOBAHHOCTH OCHOB JIOTHYECKOTO ¥ AITOPUTMUUECKOTO MBILIJICHHUS,



DenepanpHas pabouas nporpamma | Magopmatuka. 10—-11 xinaccer (yriyOaéHHbIN ypOBEHb)

C(POPMHUPOBAHHOCTH YMEHUI Pa3nuyaTh (PaKkTel U OLEHKH, CPABHUBATH OLICHOYHBIC
BBIBO/IBI, BUJETh HX CBSI3b C KPUTEPUSIMU OLICHUBAHHMS W CBSI3b KPUTECPHEB
C ONPEIENIEHHON CHCTEMON NEHHOCTEH, MPOBEPATh HA AOCTOBEPHOCTh M 0000IIATH
UH(pOPMAIHIO;

C(POPMHUPOBAHHOCTD MPEICTABICHUA O BIUSHUM WH(POPMALMOHHBIX TEXHOJOTHA
Ha SKA3Hb 4YeJOBeKa B OOIIECTBE, MOHMMAHME COLMAIBHOIO, 3KOHOMHYECKOTO,
HNOJIUTUYECKOT0, KYJAbTYPHOTO, FOPUAMYECKOr0, MPUPOJHOr0, 3SPrOHOMHUYECKOrO,
MEIULUHCKOTO U (PM3UOTOTMYECKOTO KOHTEKCTOB MH()OPMALMOHHBIX TEXHOIOTHIA;

OPUHATHE TPABOBBIX M JTUYECKMX AaCMEKTOB WH(OPMALMOHHBIX TEXHOJIOTUH,
OCO3HAHME OTBETCTBEHHOCTH JIOJCH, BOBJICYEHHBIX B CO3/JaHUE M HMCIOJIb30BAHUE
WH(POPMAIMOHHBIX CUCTEM, paclpOCTpaHEHUE UHPOPMALIHH;

CO3/IaHUE YCJIOBUW Ui pa3BUTHS HABBIKOB Y4YEOHOH, MPOECKTHOM, HAY4YHO-
UCCIIEIOBATENBCKOW W TBOPYECKOH JACATEIBHOCTH, MOTMBALMKA  OOYyYarOLIMXCS
K CAMOPAa3BUTHIO.

B conepxanum yueOHoro mnpeamera «UWH(popmaTHka» BBIAEISAIOTCS YETHIPE
TEMATUYECKUX Pa3ena.

Paznen «{ngpoBas rpaMOTHOCTE» MOCBSIIEH BOPOCAM YCTPOMCTBA KOMITBIOTEPOB
U JPYrMX DJJIEMEHTOB LU(PPOBOrO OKPY)KEHHUs, BKIIOYAs KOMIBIOTCPHBIE CETH,
UCMOJIb30BAHUIO CPEACTB ONEPALlMOHHON CHCTEMBI, padore B cetu MHTEpHET
1 MCIIOJIb30BAHUIO UHTEPHET-CEPBUCOB, MH(OPMALIMOHHOM 0€30MaCHOCTH.

Paznen «Teopetnueckne OCHOBBI MH()OPMATHKW) BKIIOYAECT B c€0Sl MOHATUHHBIN
anmnapar  MHPOPMATUKH, BOMPOCHl  KOAMPOBAHWUS  MH(POPMALMH, W3MEPECHUS
UH(POPMAIIMOHHOTO 00bEMa JAHHBIX, OCHOBBI QJreOpbl JOTUKH W KOMIBIOTEPHOIO
MOJIEITUPOBAHMSI.

Paznen «AnroputMbl M OPOTPAMMHPOBAHME»  HAMPABIEH HA  Pa3BUTHE
QITOPUTMHYECKOTO MBIIIJICHUS, Pa3pabOoTKy aIrOPUTMOB M OLIEHKY HX CIOKHOCTH,
(OpMUPOBAHME HABBIKOB pealv3allid MPOrPaMM Ha SI3bIKAX MPOrPaMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen «MH(popmanuoHHBIE TEXHOJOTMM» MOCBALIEH BOMPOCAM MPUMEHEHUS
MH(POPMALMOHHBIX TEXHOJOTMH, pEATM30BaHHBIX B MPHUKIAIHBIX MPOrPaAMMHBIX
OPOAYKTaX M WMHTEPHET-CEPBHCAX, B TOM YHCJIEC B 33Ja4ax AaHaliu3a JaHHbIX,
MCIOJIb30BaHKIO 0a3 JAHHBIX W 3JICKTPOHHBIX TAOJIMIL ISl PEIICHUS] TPUKIIAIHBIX 3a/1a4.

B npuBenénHom panee conepkaHuM yueOHoro mnpeamera «HHdopmarnkay
KyPCHBOM BBIJCTICHBI JOMOIHUTENIBHBIE TEMbI, KOTOPBIE HE BXOIAT B OOS3aTEIBHYIO
nporpaMmy OOy4Y€HHUsl, HO MOTyT ObIThb NPEUIOKEHBI S HM3YYEHHs OTIACIbHBIM
MOTUBUPOBAHHBIM M CIOCOOHBIM 00YYarOIMCH.

YrnyOnéHHbIi YPOBEHBb U3YYEHUS UH(POPMATUKA PEKOMEHIYETCS
JUIE  TEXHOJIOTMYECKOrO  MPOQHIs,  OPUECHTHPOBAHHOIO  HA  MHXKEHEPHYIO
1 MHPOPMAIMOHHYIO CEPBl  ACITENBHOCTU. YTIYyONEHHBI YPOBEHb HM3YUYCHUS
uHpopMaTUKK  00eCneYMBacT: TMOATOTOBKY  OOy4YarOIIMXCS, OPUECHTUPOBAHHBIX
Ha CIEUUAIBHOCTH B 00JaCTM HMH(OPMALMOHHBIX TEXHOJOTMI M WH)KECHEPHBIE
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CHELUAIIBHOCTH, YYACTHE B IPOCKTHOM M UCCIIEA0BATENBCKON NEITEINBHOCTH, CBA3aHHON
C COBPEMCHHBIMU HAMPABICHUSMHU OTPaciu WH(HOPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA, TOArOTOBKY K Y4YaCTMIO B OJUMIMAAAaXx W cpade EamHoro
rOCYJapCTBEHHOr 0 K3aMeHa N0 MH(pOopMaTHKe.

[TocnenoBaTrenbHOCTh U3YUEHUST TEM B MPEAENax OJHOrO rojaa oOy4eHHUs MOXKET
OBITh M3MEHEHA MO YCMOTPEHWIO YYMTENs MPU MOArOTOBKE padoueid mporpaMmmbl
¥ TIOYPOYHOTO TJTAHU POBAHUSI.

OO11ee YMCI0 YacoB, PEKOMEHIOBAHHBIX AJIsl U3Yy4eHUs] MHPOpMATHKU — 272 Yaca:
B 10 knacce — 136 yacos (4 yaca B Heneno), B 11 knacce — 136 vacoB (4 yaca B HEACTIO).
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COJEPKAHUE OBYYEHUS!

10 KVIACC

Hudgposasi rpaMOTHOCTH

TpeboBanus TeXHUKKA O€30MACHOCTU WM TMTHEHBI MPU PadOTE ¢ KOMMBIOTEPAMU U
JPYTUMH KOMIIOHEHTaMH LU(POBOTO OKPYKEHHUSI.

[TpuHUMOEl pabOThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTYpa (OH
Helimana. [apeapockas apxumexmypd. ABTOMaTHYECKOE BBITIOJIHEHUE TMPOrPaAMMBbI
npoueccopoM. OneparuBHasi, MOCTOSHHAS U TOJTOBPEMEHHAs namsiTb. OOMEH JaHHBIMU
C MOMOIIBIO IIMH. KOHTpOepel BHEMHUX YCTPOKHCTB. [IpsMoii 1oCcTym K mamsTH.

OCHOBHBIE TEHACHLUMHU Pa3BUTHS KOMIBIOTEPHBIX TeXHONIOTWH. [lapannenbHblie
BBIUUCIICHUS. MHOronpoueccopusie cucreMsl. CynepkoMmbroTepsl. PacnpenenéHubie
BBIUMCIIUTEIBHBIE CUCTEMBI U 00paboTka OONbIIMX JaHHBIX. MOOWIIbHBIC LU(POBBIE
VCTPOHCTBA W MX POJIb B KOMMYHHKAUMsAX. BCTPOEHHBIE  KOMIBIOTEPBI.
MukpoKoHTposuiepsl. POOOTU3MpPOBAaHHBIE TPOM3BOACTRA.

[IporpaMmHOe 0OO€CIEUEHHE KOMIBIOTEPOB W KOMIIBIOTEPHBIX CHCTEM. Buel
OporpaMMHOro obecneyeHuss M UX HazHaueHue. (OCOOEHHOCTM MPOrpaMMHOIO
oOecnieyeHns: MOOMIIBHBIX YCTpoicTB. [lapannensHoe nmporpaMmMmupoBanue. CUCTEMHOE
nporpaMmMHoOe  obecriedeHrne. OnepanyoHHbBIE CUCTEMBL.  YTUIMTHL.  J{paiiBepsl
yCTpOHCTB. MHCTAIUIALMS M IEUHCTALISALMS POrPAMMHOI0 00ECTICUEHHMSI.

daiinoBele  cuctembl. [IpuHIMNOBI  pa3MeleHWsT W WMEHOBaHHMs  (hailyioB
B J0JITOBpeMeHHOM namsTh. [11aObnoHbl [uis onucanust rpynin (aiios.

[IporpammHoe oOecnieueHue. JIMIEH3MPOBAHUE MPOrPAMMHOIO 00ECIEYCHUs
1 1UQpoBEIX pecypcoB. [IponpuerapHoe M CBOOOMHOE MPOrpaMMHOE OOECIECUYCHHE.
Kommepueckoe M HEKOMMEPUECKOE MCIOIb30BAHUE TMPOrPAMMHOIO  OOECIICUEHHUSI
U 1UPPOBBIX pecypcoB. OTBETCTBEHHOCThb, YCTAHABIMBACMAsl 3aKOHOAATETBCTBOM
Poccuiickoii  depepaumm  3a  HEMPAaBOMEPHOE  MCHOJB30BAHUE  MPOTrPAMMHOIO
obecrnieueHust U HUPPOBBIX PECYPCOB.

[IpyHUMOBl TOCTPOCHUST M ANMAPATHBIE KOMIIOHEHTHI KOMIBIOTEPHBIX CETEH.
Ceresblie mpoTokobl. Cetb MHTEPHET. Anpecanus B ceth MaTepHET. [IpoTOKONBI CTEKa
TCP/IP. Cucrema 1OMEHHBIX UMEH.

Pasnenenne IP-cetTu Ha mnoaceTd ¢ NOMOIIBK Macok mnoxacereil. CereBoe
aIMUHUCTpUpoBaHue. [lonydyeHHME MaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEPA.
[IpoBepka Haimmuust CBsI3M C y35I0M ceTtu. OnpeaeneHue Mapupyra ABHXKCHHS
MaKETOB.

Bugel  pedarenbHOCTH B ceTd MHTEpHeT. CepBucel  UHTEpHETA.
['eonHpOpMaMOHHBIE CHCTEMBI. [ €ONOKAIMOHHBIE CEPBUCHI PEAIBLHOTO BPEMEHU
(HampuMep, JIOKaluss MOOWIBHBIX — TEIC(POHOB, OMNPEACIICHUE 3arpy>KEHHOCTH
aBTOMarucTpaicii ), HHTEPHET-TOProBisl, OPOHUPOBAHKE OUJIETOB U TOCTHHHMIL,

' Kypcueom BbIIENEH MaTepualt, KOTOPHIM HE ABISETCS OOA3ATENBHBIM NMPH H3YYEHHH M HE BXOJHMT B COJCPIKAHHE
MPOMEKYTOYHOM MJIM UTOTOBOM aTTECTAI[MH MO TTPEAMETY.
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['ocynapcTBEHHbIE JJIEKTPOHHBIE CepBUCHl W yciyrd. ColManbHble CETH —
OpraHu3alys KOJUIEKTUBHOTO B3aUMOJACHCTBUS U OOMeHa JAaHHbIMU. CETeBOM STHUKET:
npaBuja MOBeACHUss B KuOeprnpocTpaHcTBe. [lpobiiemMa MOATMHHOCTH TMOMYyYEHHON
uHpopmau. OTKPLIThIE 00Pa30BATEIbHBIC PECYPCHI.

TexHoreHHble M HKOHOMHUYECKHUE VYIpo3bl, CBSI3aHHBIE C HCIOJb30BAHHEM
WH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX ~ TexHOJoruil. OO0mue npoOjaeMbl  3alUThI
uHpopman 1 MHPOpMAMOHHOM Oe3zomacHocTu. CpencTBa 3amMThl UHQPOPMALUU
B KOMIIbIOTEpAX, KOMIBIOTEPHBIX CETSIX M aBTOMATU3WPOBAHHBIX MH()OPMALMOHHBIX
cucremax. [IpaBoBoe oOecnieucHue MHPOPMALMOHHON OE€30MACHOCTU. O1eKmpOHHUS
yugposas nNoOOnucs, cepmupuyuposaHvie catmol U OOKYMeHmbl.

[IpenoTBpalleHHEe HECAHKIIMOHUPOBAHHOIO JOCTYIA K TMYHON KOH(PUICHIMATLHOM!
nH(pOpMaLIK, XpaHLIEHCs HA TIEPCOHATBHOM KOMITBIOTEPE, MOOMIIBHBIX YCTPOHCTBAX.
BpenonocHoe mporpaMmmHoe o0ecreueHre U crnocoObl OOpbObl ¢ HUM. AHTUBUPYCHBIE
nporpaMmMbl. OpraHu3aiys JUYHOTO apxuBa MHGpoOpMalu. Pe3epBHOE KOMUPOBAHHME.
[TaponbHas 3ammUTa apxusa.

[[uppoanre naHHbIX. CUMMETPUUHBIE U HECUMMETpUUHbIC UPpeLl. [udpsl
npoctoit 3amenbl. [Tngp Lesaps. udpp Bmwkenepa. Anropurm mudppoBanus RSA.
Cmeeanoepagusi.

Teopernyeckue 0CHOBbI HH(POPMATHKH

HUudpopmaums, nanusie u 3HaHus. MHQopmauvoHHBIE MpOLECCHI B HPUPOJE,
TEXHUKE U OOLLECTBE.

HenpepbiBHBIE W JUCKPETHBIE BEIMYMHBI M curHaiel.  HeoGxoammocts
JUCKPETU3aluu HGOpMaIK, MPeIHA3HAYEHHOH JIUIsl XpaHEHU 1, IEPeaayn U 00paboTKu
B M(POBBIX CUCTEMAX.

JIBOMYHOE KOAMpOBaHUE. PABHOMEPHBIE U HEPABHOMEPHBIE KOABL. JleKOoaupoBaHuE
COOOILEHN, 3amMCaHHBIX C TMOMOLIBI0 HEPABHOMEPHBIX KOAOB. Ycioue @aHo.
[locTtpoeHne  OOHO3HAYHO  JECKOAUPYEMBIX  KOXOB € IIOMOIIBK  JEpeBa.
I'pagh An.A. Mapkosa. EaviHuALIBI U3MEPEHHsT KOMYeCTBA MHPOpManuu. AJ(aBUTHBINA
HOJXOJ K OLIEHKE KOJTMYECTBA MH(POPMALH.

Cucrembl cuucneHus. Pa3BépHyTas 3amMch ULENBIX M APOOHBIX — YHCEN
B TIO3MLMOHHON cHUCTeMe cuMciaeHus. CBOWCTBA MO3MUMOHHON 3alMCH  YUCIA:
KOJIMYECTBO LU(PP B 3aMKUCH, NMPU3HAK JACTMMOCTA YKCJIA HA OCHOBAHUE CUCTEMBI
CUMCJICHUs. AJNNOPUTM IMEPEBOAA LEIOr0 4UCiIa U3 FP-UYHOM CUCTEMBI CUUCIICHUS
B JICCATUYHYIO. ANTOPUTM MEPEBOAA KOHEUHOH P-W4YHOH [OpoOM B JAECATHUHYIO.
ANTrOpUTM IEpPEBOJA LEJIOT0 YMCIA U3 ACCATUYHOM CUCTEMBI CUMCIICHUS B FP-HYHYIO.
[lepeBoa KOHEUHOM aAecATMYHOW apodu B P-uuHyro. JI|BoM4YHAs, BOCbMEpPUYHAs W
IIECTHAAUATEPUYHAST CUCTEMbl CUUCIICHUS, CBSI3b MEXKAY HUMH. ApPUPMETHUYECKHE
OMNEpalMU B MO3UIIMOHHBIX CUCTEMAX CUMCICHUS. Tpouynas ypasHogeuienHas cucmemd
cyucienus. J[6oudHo-0ecsimuyHas Cucmema CHuCIeHusl.

Komuposanue tekcroB. Koaupoka ASCII. OnnobaiiTHbie koaupoBku. CtaHaapt
UNICODE. Komuposka UTF-8. OnpeaencHue nH(GOPMAIMOHHOTO 00bEMA TEKCTOBBIX
COOOILIEHUIA.
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KomupoBanue mnzobpaxkenuid. OneHka WHOOPMAMOHHOTO 00bEMa rpapuuecKkux
JIAHHBIX MPH 3aJaHHBIX Pa3pELICHAN U IITyOMHE KOAMPOBaHUS 1BETA. [ [BETOBBIE MOAETIH.
BektopHoe komupoBanue. ®opmatsl rpapudeckux (aiinos. TpéxmepHas rpaduka.
dpakranbHas rpaduka.

KoaupoBanue 3Byka. OneHka WH(POPMALMOHHOTO OOBEMA 3BYKOBBIX JAHHBIX
IIPY 33JaHHBIX YaCTOTE AUCKPETU3ALNN U PA3PAIHOCTH KOAUPOBAHUS.

Anrebpa soruku. [loHATHE BbICKa3biBaHUS. BbICKa3bIBAaTENbHBIE  (POPMBI
(mpeaukartsl). KBAaHTOPBI CYIIIECTBOBAHUS U BCEOOITHOCTH.

Jlornueckue omnepauuu. TaOauibl WCTUHHOCTU. JIOTMYECKHE  BBIPAKCHHS.
Jlornueckue ToXkIeCTBa. J[0KA3aTENIBLCTBO JIOTMYECKUX TOXKIAECTB C MOMOIIBIO TaOJHIL
UCTUHHOCTH. JIOrn4yeckue onepanuu 1 Onepannuy Haj MHOXKECTBAMH.

3aKkoHbl anreOpbl  JIOTMKW. OKBHUBAJICHTHBIE MPeoOpa3oBaHMs  JIOTMUECKUX
BBIpOKEHUI. JIornueckue ypaBHEHUs U CUCTEMBI YPABHEHUA.

Jlornueckne (QyHKIMKU. 3aBUCHMOCTb KOJMYECTBA BO3MOKHBIX JIOTMYECKHX
(yHKIMI OT KOJIMYECTBA apryMeHTOB. [I0JHbBIE CUCTEMBI IOTHYECKUX (PYHKIUA.

Kanonnueckue (popmbl JJOrnyeckux BolpakeHnd. COBEPIICHHBIE AU3BbIOHKTHBHBIC
1 KOHBIOHKTHBHBIE HOPMAJbHBIE (POPMBL, AITOPUTMBI MX MOCTPOCHUS MO TaOIuIle
UCTUHHOCTH.

Jlormyeckne HIEMEHTBHI B cocTaBe Kkommbrotepa. Tpurrep. Cymmarop.
MHuoropaspsaaslii - cymmarop.  lloctpoeHue cxeM Ha  JIOTMYECKMX — DJIEMEHTaX
N0 3aJaHHOMY JIOTMYECKOMY BBIPOKEHUIO. 3alKUCh JIOTUYECKOIO  BBIPAKEHUS
10 JIOTHYECKOH cXeMe. Murpocxemvl u MexHoI02Usl UX npOU3E00Cmed.

[IpencraBiaeHue NENBIX YUCET B MAMATHA KOMIIBIOTEPA. OrpaHUYEHHOCTh JUAra3oHa
qucea MPU OrPaHMYEHUM KOJIMYECTBA PaspsaoB. llepenosiHeHue paspsIHOM CETKH.
be33HakoBbIe M 3HAKOBBIC JAaHHBIC. 3HAKOBbIA OWT. [IBOMYHBIA JONOJHHUTEIBHBIA KOJ
OTPULIATENIBHBIX YNCEL.

[loOuToBBIE  JOrMYeckue  onepauuu. Jlormueckuid, apupMeTHYECKUid U
mkmyecknii cipury. [lndpoBanue ¢ moMoip0 MOOMTOBOH ONEpaluy K MCKITFOYAKOIIEe
10 1%D3

IIpencraBiaeHre BEILECTBEHHBIX YMCEN B MaMATU KOMIIBIOTEpA. 3HaAvallas 4acrb
U TNOpAAOK uucena. Jlmana3oH 3HAUEHWH  BEHIECTBEHHBIX uucen. [IpoOnemsl
XPaHEHMS BEILECTBEHHBIX YMCEN, CBA3AHHBIE C OIPAHUYCHHUEM KOJIIMYECTBA Pa3psiioB.
BeimonHenne onepanuii ¢ BEIIECTBEHHBIMM  YKCJIAMHU, HAKOIUIEHHWE OMIMOOK
IIPYA BBIYUACIICHUSIX.

AJITOPHUTMBI H IPOrPaMMHPOBAHHE

OnpeneneHue BO3MOXHBIX PE3YJIbTATOB  pabOThl MPOCTEHINNX —AITOPUTMOB
YIIPABJICHUS UCTIOJHUTEIISIMU U BBIYUCIIMTENBHBIX AITOPATMOB. ONpeIeIeHre UCXOIHBIX
JAHHBIX, IPH KOTOPBIX AJITOPUTM MOKET JaTh TPEOyEMBbIi PE3ybTar.

Ortanel pewieHMsl 3aJa4  HAa KOMIbHOTEpe. HMHCTpyMEHTalIbHBIE CPEACTBA:
TPAHCIIATOP, OTAAMUYUK, NMPOPMIMPOBIIKMK. KOMIUIAIMS M MHTEPIPETALUS MTPOrPaAMM.
BupryanpHble MalllWHBL
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HWuterpupoBanHass  cpeaa  pa3paboTkd.  Meroabl  OTHAAKd — MPOrpamM.
Hcnonb3oBanue  TpaccupoBOUHBIX — Tabmun. Otnamousblii  BeBOA.  [lomarosoe
BBIMTOJTHEHUE TTPOrpaMMbl. Touku octaHoBa. [IpocMOTp 3HAUECHMI TEPEMEHHBIX.

SA3pik  mporpammupoBanusi  (Python, Java, C++, C#). Tunbel JaHHBIX:
LEJIOYMCIICHHBIE, BEIICCTBEHHBIE, CUMBOJBHBIC, Jorndyeckue. BerrneHus. CrnoxxHbe
ycioBus. Llukiel ¢ yenoBueM. [{UKiBI 10 mepeMeHHOW. B3anMo3aMeHseMOCTh
PazIMuHBIX BUAOB LHMKIOB. MHBapuaHT nmkiia. COCTaBJICHUE LIUKIIA C UCTIOJIb30BAHUEM
3apaHee OnpeAcIEHHOr0 MHBAPUAHTA 1IUKJIA.

JIoKyMeHTHpOBaHUE TMporpaMm. HMcnonb3oBaHue KOMMeHTapueB. [loaroroBka
ONUCAHUSI TPOrPAMMBbI U UHCTPYKLIMH JIJIS1 TTOJIb30BATEIIS.

Anroput™Mbl 00paOOTKM HATypaJbHBIX YHUCEN, 3aNUCAHHBIX B MO3MLIMOHHBIX
CHCTEMAaxX CYMCICHMs: pPa3OMEHHME 3anucu 4YHMClIa Ha  OTAENbHBIE  LU(DPBI,
HAXOXKACHUE CYMMbl M TNPOM3BEACHUS LUQPP, HAXOKICHUE MaKCUMAabHON
(MUHUMAJTEHOM ) U PHI.

Haxoxnenne BceX MPOCTBIX 4YHMCEN B 3aJaHHOM auanasoHe. [Ipencrapnenue
yuciaa B BUJAE HAOOpa MPOCTBIX COMHOMKHUTENCH. ANTOpUTM OBICTPOrO BO3BEIACHHUS
B CTCIICHb.

OOpaboTka HAaHHBIX, XpaHsmuxcs B (ainax. TekcToBbE W JIBOMYHBIE
(aiinel. daiinoBeie nepeMeHHble ((aitioBbie ykazatenu). Urenue u3 (aiina. 3amuch
B (haiin.

Pa3Ouenune 3amaum Ha nonzamaud. [lognmporpammbl (mpoueaypbl U (YHKIIMH).
Pekypcus. PekypcuBHble 00beKTHI ((PpakTassl). PekypcuBHbIC mpoueaypbl U (GyHKIMH.
Hcnonb30BaHue cTeKa Ajsl OPraHu3aliy PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBaHue  cTaHAapTHOM ~ OMOMMOTEKM — si3bIKa  MPOrPaMMHUPOBAHMSL.
[HoaknroueHue OMOIMOTEK MOANPOrpaMM CTOPOHHUX NPOM3BOAMTENECH. MOAYJIbHBIN
HOPUHLUI TOCTPOSHUSI TPOrPaMM.

Yucnennble MeToAbl. TOouHOE M MPUOMMKEHHOE pelIeHUs 3a1au. UMCICHHBIC
METOABl PEUICHUS YPaBHEHWH: METON Mepedopa, METOA MOJOBHHHOIO JACICHHSL.
[1pubnm>kEHHOE BEIYUCIICHHUE IJIMH KPUBBIX. Beuucnenue miomanei Guryp ¢ moMoIbro
YHUCIEHHBIX METOJ0B (METO NPSIMOYTOJBHUKOB, METO Tpaneuuil). [Tonck makcumyma
(MUHMMYMA) PYHKIIMU OJTHOM MEPEMEHHON METOAOM MOJIOBUHHOTO JEJICHUSI.

OOpaboTka  CHMBOJIBHBIX  JaHHBIX.  BcTpoeHHble  (YHKIUM  s3bIKa
OporpaMMHUpOBaHusl Ui OOpabOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI  00pabOTKH
CHMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA MOSBICHUNA CUMBOJNA B CTPOKE, pa3OHeHue
CTPOKH Ha CJIOBA IO TPOOETBHBIM CUMBOJIAM, MOMCK MOACTPOKH BHYTPHU TaHHOH CTPOKH,
3aMe€Ha HaliICeHHOH MOJCTPOKH Ha APYTYIO CTPOKY. [ 'eHepanust Bcex CIIOB B HEKOTOPOM
angaBuTe, YIOBJICTBOPAIOIIMX 33JaHHBIM oOrpaHuyeHusiM. [IpeoOpasoBaHue umcna
B CUMBOJIBHYIO CTPOKY M 00OparHo.

MaccuBel M TOCIEAOBAaTEIBHOCTH  4HMced.  Beiuucinenne  0000MEHHBIX
XAPAKTEPUCTHK 3JIEMEHTOB MAaCcCHBA WM YUCIOBOW MOCIEAOBATENBHOCTH (CYMMBI,
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OPOM3BEACHUS, CPEIHEr0 apu(PMETUUECKOr0, MUHUMAILHOTO M MaKCUMaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA DJIEMECHTOB, YJOBJIETBOPSIOMIMX 3aJaHHOMY YCJIOBHIO).
JInHEHHBINA MOMCK 3aJaHHOIO 3HAYEHHUS B MACCHUBE.

CopTupoBKa OJHOMEPHOrO MaccuBa. [IpoCThIE METOIbI COPTUPOBKH (METOA
ny3bIpbKa, METOJI BEIOOpA, COPTUPOBKA BeTaBKamu). COpTUpOBKa CliMsiHUEM. BhICTpast
coprupoBka MaccuBa (aaroputMm QuickSort). JIBOMUHBIA MOMCK B OTCOPTUPOBAHHOM
MAacCCHBE.

JIByMEpHBIE MaCCHUBBI (MATPUIIbl). AITOPUTMBI 00paObOTKU ABYMEPHBIX MACCHBOB:
3aMOJIHEHUE IBYMEPHOIO YMCIOBOIO MACCHBA 0 3aJaHHBIM TTPaBUJIaM, MOMCK 3JIEMEHTA
B JIBYMEPHOM MAaCCHBE, BBIYMCICHHE MAKCUMyMa (MUHUMYMA) U CYMMBI 3JIEMEHTOB
JIBYMEPHOI'O MAaCCUBA, NEPECTAHOBKA CTPOK W CTOJOIOB JBYMEPHOIO MACCUBA.
Paspabomka npoepavm O peuteHuss npoCmvlX 3d0ay dudIusd OdHHulX (04uUcmKd
OAHHBIX, KIACCUDUKRAYUSL, AHAIUZ OMKIOHEHUT).

NudopmanroHHbIE TEXHOJI0T MU

TekcroBeiii  mpoueccop. PemaktupoBanue u  opmarupoBanue. [IpoBepka
opdorpadpuu u rpammariiki. CpencTBa NOMCKA U aBTO3aMEHBI B TEKCTOBOM ITPOLIECCOPE.
Hcnonv3oBanue ctuneid. CTPYKTypUpPOBaHHBIE TEKCTOBBIE JOKYMEHTHl. CHOCKH,
ornasyiecHue. KomnekTuBHas padora ¢ JOKYMEHTaMu. MIHCTPYyMEHTBI pELIEH3UMPOBAHUS
B TEKCTOBBIX mpoueccopax. OOnaunble cepBuchl. JlenoBas nepenmcka. Pedepar.
[TpaBuna UMTUPOBAHUSI MCTOUYHUKOB W OQOpMIICHUST OuOIMOrpaguuecKkux CChUIOK.
OdopMaeHrE CIUCKA JTUTEPATYPbl. 3HAKOMCTBO C KOMIIBIOTEPHOH BEPCTKOM TEKCTA.
TexHuuecKne CpeacTBa BBoJA TeKcTa. Crelnaln3upOBAHHBIC CPEACTBA PEAAKTUPOBAHHUS
MaTEMaTHYECKUX TEKCTOB.

Anamm3 pgaHHbIX. OCHOBHBIE 33Jaud aHAIM3a JaHHBIX: [POTHO3MPOBAHME,
KIaccu(pUKaLMs, KJIACTepU3altsl, aHAIM3 OTKIOHEHM. [locaenoBaTenbHOCTh PELICHUs
3aJ]a4 aHaIM3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUYMCTKA U OLICHKA KAUYECTBA JAHHBIX,
BBIOOp W/WJIM TIOCTPOCHHUE MOJEIH, MTPeoOpa3oBaHUe AAHHBIX, BU3yaM3allds JaHHbBIX,
UHTEPIpETausl  Pe3ynbTaroB. [IporpaMMHbBIE CPEACTBA M HMHTEPHET-CEPBHCHI
Ui 00pabOTKM M MPEACTABJICHUs AaHHBIX. bosbime naHHbie. MammHHOE OOyYEHUE.
HumennexmyanvHviii anaiu3 OAHHbIX.

AHan3 AaHHBIX C MOMOILBIO AJIEKTPOHHBIX TaOHLI. BEIUMCIIEHHE CYMMBI, CPETHETO
apu(pMeTHYecKoro, HaudoIbUIEro (HAMMEHBIIIET0) 3HAUCHUS AMana3oHa. Beruucienue
KO3 QUIIMEHTa KOPPENslMM JABYX PAIOB JaHHBIX. [locTpoeHue cTon0yYarbix,
JMHEHYATHIX U KPyroBeix auarpamm. [Tocrpoenne rpadukoB Gyukuuii. [Tondbop nuHum
TPEHJA, PEUICHHE 33a4 MPOrHO3UPOBAHUSI.

YucneHHoe peleHre ypaBHEHM ¢ TOMOIIBIO Moadopa napamerpa. OnTuMHu3anys
KaKk [MOMCK HAWIYYIIEro pEHICHUsT B 3aJaHHbIX ychoBusx. LleneBas (QyHKuws,
orpanuveHus. JlokambHble W TIOOAJIBHBIA MUHUMYMbI LENEBOW (GyHKIMH. Pemenue
337124 ONTUMH3ALMHU C TOMOLIBIO 3JIEKTPOHHBIX TaOJHIL.
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11 KUITACC

Teopernyeckue 0CHOBbI HH(POPMATHKH

Teopernueckne NOAXOABI K OLUEHKE KOJAMYECTBA MHGpOpManuu. 3akoH
anguTuBHOCTH MHGpopMmarmu. Dopmyna Xaprau. HHpopmanus M BEpPOSTHOCTS.
®opmyna [lleHHOHA.

Anroputmbl cxatus AaHHbIX. Anroput™M RLE. Anroputm Xaddmana. Anroputm
LZW. AnropuTt™mbl C)KaTusl JaHHBIX C TOTEPSIMU. Y MEHBUICHUE TITYOMHBI KOJAUPOBAHUS
usera. OCHOBHBIC Uaen aroputMoB cxatust JPEG, MP3.

CkopocTh nepeaaun JAHHBIX. 3aBUCUMOCTb BPEMEHU  MeEpeaaydu
OT MH(POPMAMOHHOIO 00BbEMA MAHHBIX M XaPAKTCPUCTUK KaHana CBs3W. [Ipu4MHBEI
BO3HMKHOBEHMS OIIMOOK NPU nepeaade JaHHbIX. Koabl, mo3Bositome 00HapyKUBaTh U
UCMPABIISITh OMIMOKK, BOHUKAIOIIME MPHU Mepeade AaHHbIX. PaccrosiHue X>MMMHTA.
Koauposanue ¢ noropeHrem 0utoB. Kojasl XomMMuHra.

Cucrembl. KOMMOHEHTHI cUCTEMBI U MX B3aumozneiicteue. CucreMHblii 3(deKT.
Ynpapnenue kak nH(OpMaIMOHHBIHA npouecc. OOpaTHast CBsI3b.

Mogemn u  moaenupoanue. llens moaenupoBanus. COOTBETCTBHE MOJENIU
MOJEIMPYEMOMY OOBEKTY MM NPOLECCY, LENM MOACIMpoBaHus. Dopmanu3anms
NPUKIIAIHBIX 3a/1a4.

[Ipencrapnenue pe3yabTaTOB MOJCIMPOBAHUS B BUJAC, YIOOHOM IJIsi BOCTIPHUSITHUS
yenoBekoM. [ 'paduueckoe npenctaBiacHue JaHHBIX (CXEMBbI, TAOIMIIBI, TPAQUKH ).

['padbl. OcHoBHBIC MOHsATHS. Buasl rpados. Onucanue rpad)oB ¢ TOMOIIbIO MATPHIL
CMEXHOCTH, BECOBBIX MaTPHL], CHUCKOB CMEKHOCTHU. PeleHne anropuTMHYECKUX 3a/1ad,
CBSI3QHHBIX C QHATM30M TpadoB (MOCTPOCHUE ONTUMAILHOTO MYTU MEXKIY BEPLIMHAMU
rpadga, onpeAcneHue  KOMMYECTBA  Pa3jIMYHBIX OYTe  MEXAYy  BEpUIMHAMU
OPUEHTUPOBAHHOTO AlMKIMYECKOro rpada).

JlepeBbs. bunapHoe nepeBo. JlepeBbsi moucka. CnocoObl 00xoma Jaepesa.
[IpencraBnenne apupMeTUNIECKUX BIPKEHUI B BUIE AepeBa. J{MCKPETHBIE UIPBI ABYX
UTPOKOB C MOJHOM nH(popmanueii. [loctpoeHune nepea nepebopa BAPUAHTOB, OMACAHKUE
CTpaTerud Wrpbl B TAOIWYHOH (popMe. BBIMIPHIIIHBIE W MPOUTPBHILIHBIE MO3HLIMH.
BBIMTpBIIHBIE CTPATETUN.

CpencrBa  MCKYCCTBEHHOro MHTE/IeKTa. CEpBUCH  MAIIMHHOTO  MEpPEeBOJA
W pacno3HaBaHusi YCTHOW peur. KOrHWTHBHBIE cepBHCHl. WMneHTH(UKALMs M MOHUCK
n300pakeHui, pacrno3HaBaHue . CamooOyuarommecs CHCTEMBI. MICKYCCTBEHHBIH
MHTEIUIEKT B KOMIBIOTEPHBIX Hrpax. MCnonb3oBaHWE METOAOB HCKYCCTBEHHOIO
UHTEJIEKTa B OOyYaroIMx cucTtemax. MCrnonb30BaHME METOAOB HCKYCCTBEHHOIO
UHTEIIEKTa B poOortorexHuke. HMHTepHer Bewmeid. IlepcriekTuBbl  pa3BUTHS
KOMITBIOTEPHBIX MHTEIUIEKTYaIbHBIX CUCTEM. HelipoHHBIE ceTH.

AJITOPHUTMBI H IPOrPaMMHPOBAHHE
dopMaiM3anus MOHATUS anropurMa. MamuHa TeOpUHTa Kak yHUBEpPCaJbHAs
mozenb BbluucineHuil. Tesuc U€pua—Teropunra. Mawuna I[locma. Hopmanehvie
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aneopugpmur Maproesa. Aneopummudecku nepaspewtumvie 3a0aqu. 3a0add oCmanoed.
Hego3MocHOCIb a8mMOoMamu4eckoti OmadoKy NpO2PavM.

O1LleHKA CII0’KHOCTH BbIUUCIIEHUH. Bpems paOoThl 1 00bEM MCTIOJIB3YEMOI MaMsITH,
MX 3aBUCHUMOCTbh OT pa3Mepa HCXOTHBIX JaHHbBIX. OLlEHKAa aCUMIITOTUYECKON CIIOMKHOCTH
QJITOPUTMOB. AJITOPUTMBI TOJIMHOMUANBHOM CIOXKHOCTH. [lepeOopHBIE aarOpUTMBL
[IpuMepbl pa3NMYHbIX AITOPUTMOB PELIEHHSI OJHOM 3a1a4u, KOTOPbIE UMEIOT Pa3InYHYIO
CJIOYKHOCTb.

[Tonck MPOCTBIX YMCEN B 3aJaHHOM JIUAMA30HE C TOMOLIBK AITOPUTMA «PEIIETO
OparocdeHnay.

MHOropa3psaHbIe LEbIE YUCIIA, 3a1a491 JUIMHHON apu(pMETHKH.

CrnoBapu (accolMaTUBHBIE MACCUBBI, OTOOpakeHust). Xaui-Tadaunel. [locTpoeHue
an(aBUTHO-4ACTOTHOI'O CJIOBAPS A/ 3aAAHHOTO TEKCTA.

Ananuz mexcma Ha ecmecmgeHHOM s3vike. BuvloeieHue nociedosamenvHocmei
no wabnony. Peeynapueie svtpasicernus. dacmommwlil aHaIu3.

Crexkn. AHanM3 TOPAaBWIBHOCTM  CKOOOYHOTO  BBIPDOKEHUS.  BplumcrieHue
apu(pMETUYECKOTO BEIPAKEHUS, 3aTIMCAHHOTO B MOCT(PUKCHOH (opme.

Ouepenu. Ucnonp3oBanue odepen sl BpEMEHHOTO XPAHEHUS TAHHBIX.

CesizHvle cnucku. Peanusayus cmexa u o4epeou ¢ NOMOULbIO CEI3HBIX CNUCKOB.

AnroputMbl  Ha rpagax. IlocTpoeHHMEe MUHUMAIBHOIO OCTOBHOIO JAepeBa
B3BCLICHHOTO CBS3HOTO HEOPUEHTUPOBAHHOTO rpada. (6xo0 epaga 6 enybuny.
Obxo0  2pagpa 6  wupurny.  KonudecTBO  pasnMuUHBIX — MyTeH  MEXAy
BEPUIMHAMU OPHEHTUPOBAHHOIO AIMKIMYECKOro rpada. Anroput™m JIeHKCTpHI.
Aneopumm Daovioa—Yopwaiia.

JlepeBbs. Peanuzaumsi aepeBa ¢ MOMOIUBIK) CCBUIOYHBIX CTPYKTYP. J{BOMYHBIE
(Ounapubie) nepeBbs. llocTpoeHwe gepeBa Ui 3aAaHHOTO  apUPMETHUECKOTO
BBIpOKEHUs. PeKkypcuBHBIE airoputMmbl 00xoma naepeBa. Mcnonb3oBaHue CTEKa U
ouepeau st 00xoaa Aepena.

JIMHaMu4ecKoe MPOrpaMMUPOBAHME KAaK METOJ PEIICHHs 33a4 C COXPAaHECHUEM
NPOMEXXYTOUHBIX PE3YyJbTATOB. 3aJauyd, pPEUIaeMble C TOMOIUBIO JWHAMHYECKOTO
OPOrpaMMUPOBAHUS. BBIUMCIICHUE PEKYPCUBHBIX (YHKLIMNA, MNOACYET KOJIMYECTBA
BApUAHTOB, 33/1a4l ONTHUMHU3ALUY.

[Tonsitue 00 OOBEKTHO-OPUEHTHUPOBAHHOM  MporpaMMupoBaHun.  OOBEKTHI
u Kknaccel. CpoiicTBa M MeTOABl OOBEKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA AHAIN3.
Pazpaborka mporpaMmM Ha  OCHOBE  OOBEKTHO-OPHEHTUPOBAHHOTO  MOAXOJA.
Hukancynsuus, Hacae10BaHUE, MOIUMOPPHU3M.

Cpenbl  ObicTpoii  pazpaboTku mporpamm. [IpoektupoBanue uHTEpdEiica
nonb3oBarens. MCrnonb30BaHME TOTOBBIX YHPABISIEMBIX JJIEMEHTOB IJISi TOCTPOCHUS
uHtepdeiica.

O030p sA3bIKOB TporpaMmupoBanust. [ToHsaTHE O MapagurMax NporpaMMHPOBAHUSI.
H3yuenue 6mopoeo 5i361kd NpO2PAMMUpPOBAHUSL.
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NudopmanroHHbIE TEXHOJI0T MU

Otanbl KOMIBIOTEPHO-MATEMATUYECKOI0 MOJCIMPOBAHUS: MOCTAHOBKA 3a/ayM,
pa3paboTka MOZAENH, TECTUPOBAHUE MOJECIH, KOMIBIOTEPHBIA SKCHEPUMEHT, aHAIN3
PE3yJITATOB MOJIEIIMPOBAHMSI.

Jluckperu3anus mpu MaTeMarnyeckoM MOJETMPOBAHUN HEMPEPBIBHBIX MPOLIECCOB.
MoaenmupoBanue JBHKEHMUSI. MonenupoBaHue OMOJIOrNYECKUX CHCTEM.
Maremarnueckue MOAEIH B 3KOHOMUKE. BEIUMCITUTENBHBIE SKCIEPUMEHTHI ¢ MOACIISIMM.

OOpaboTKa pe3yJIbTaTOB SKCIIEPUMEHTA. METO/I HAMMEHBIIUX KBaAPaToB. OLEHKA
YHUCIOBBIX MApPaMETPOB MOJACIMPYEMBIX OOBEKTOB W MPOLECCOB. BoccraHoBieHME
3aBUCUMOCTEH MO Pe3yabTaTaM 3KCIEPUMEHTA.

BeposTtHocTHBIE MOJEIIH. Metobl MownTte-Kapiio. HWmuranuonnoe
MoaemupoBaHue. CUCTEMBI MAaCCOBOTO OOCTYKUBAHMSI.

TaOnuunble (pensuUOHHBIC) 0a3bl AaHHBIX. Tabiula — MPEeACTABICHUE CBEACHUI
00 opHoTHnHBIX 0OBekTax. Iloje, 3amuch. Kmrou tabmumer. Pabora ¢ roroBoi 0a3oi
JaHHbIX. 3anonHeHue 0a3bl JaHHbIX. [loMCK, copTHpOBKa M (DWIBTpPALUs NaHHBIX.
3ampocsl Ha BBIOOPKY MAAHHBIX. 3ampockl € NapaMeTpamu. Berumcnsembie 0o
B 3aMPOCAX.

MHororabnuuHble 0a3bl JAaHHBIX. THUMbI CBs3ed Mexay Tabnuiamu. BHemHui
K104, [lenocTHoCTh 0a3bl JaHHBIX. 3ampoCchkl K MHOTOTAOIMYHBIM Oa3aM JTaHHBIX.

OcrosHble npunyunest Hopmanuzayuu 6az oanneix. Asvik ynpasienus oanmvimu SQL.
Coszoanue npocmulx 3anpocoe Ha azvike SOL Ha 66100pKy OanHbIX U3 00OHOT MAbIUYbL.

Hepensayuonmvie 6azvl OaHHbIX. DKCNEPMHbIE CUCTEMbL

HurepHer-nipusnokenus. [IoHaTHE O CEPBEPHOM W KIMEHTCKOM 4YacTsAX caira.
TexXHOIOTusl KKJIMEHT — CEPBEPY», €€ NOCTOMHCTBA U HeAoCTaTKU. OCHOBBI si3bika HTML
u kackagubix Tadmui cruneit (CSS). Cuenapun Ha s3bike JavaScript. @opmbl Ha BeO-
CTPAHULIE.

Pa3memenue BeO-caiiToB. Ycimyra xoctunra. 3arpy3ka (ailjioB Ha Caidr.

Beoxg wu300pakeHuii ¢ WCHOJB30BAHMEM PA3IMYHBIX LHU(PPOBBIX YCTPOWCTB
(uudpoBbIx (PoToanmaparoB M MHKPOCKOMOB, BHACOKAMEP, CKAHEPOB W JPYTUX
ycrpoiictB). ['papuueckuit penakrop. Paspemienue. Kanpuposanue. Hcnpasnenue
nepcrnekTuBbl. ['ucrorpamma. Koppekuust ypoBHeid, koppekius upeta. ObecuBeYrBaHuE
LBETHBIX M300pakeHui. Petymib. Pabora ¢ obmactsamu. OUITBTPHI.

MHuorocnoiinble  u300paxkenus. TekcroBeie cimou. Macka cnos. Kasambl.
CoxpaHeHue BbIJIENCHHOM oOnactu. [loaroroBka WIIHOCTpalmid s BEO-CalTOB.
AHUMHMPOBAHHBIE N300PAKEHHUSI.

BekropHas  rpadguka. IlpumutuBbl.  M3mMeHeHWe  mopsjaka — JIEMEHTOB.
BripaBuuBanue, pacnpenenienue. | pynnupoBka. Kpuseie. DopMmarel BEKTOPHBIX
pPUCYHKOB. Mcmosib30BaHre KOHTYPOB. BekTopu3zaiys pacTpoBbIX H300PAsKEHHIA.

[IpyHOMOBl MOCTPOEHUS W PENAKTUPOBAHUS TPEXMEPHBIX Moaenei. CeTouHble
mozaenu. Marepuansl. MoennpoBaHue UCTOUHUKOB OCBeUIeHUs. KaMepbl. A ITUTUBHBIE
TexHonoruu (3D-npunTtepsl). [loHsATHE O BUPTYaNbHON PEATbHOCTH W JOMOIHEHHOM
PEaIbHOCTH.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI
11O THO®OPMATHUKE HA YPOBHE CPEIHET'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE PE3YJILTATBl OTPAKAIOT TOTOBHOCTH M CHOCOOHOCTH OOYYarOIIUXCS
PYKOBOJCTBOBATHCS C(OPMUPOBAHHOM  BHYTPEHHEH  TO3MIMEH  JIMYHOCTH,
CHUCTEMOM  IEHHOCTHBIX OPHCHTAlMi, MO3UTUBHBIX BHYTPEHHUX  YOCKICHUM,
COOTBETCTBYIOLIUX TPaIALIMOHHBIM LIEHHOCTAM POCCHICKOTO o01ecTna,
paclIMpeHUe >KU3HEHHOIO OMBITa M OMNbITa JEATEIBHOCTH B IIPOLIECCE peau3alyu
cpeacTtBamMu  y4eOHOrO  MpEeAMETa OCHOBHBIX  HAMpPAaBICHHWHA  BOCHUTATEIBHOM
JEATENBHOCTH.

1) rpa:k1aHCKOr0 BOCIUTAHUS

OCO3HAHME CBOMX KOHCTUTYLMOHHBIX MpaB U OOS3aHHOCTEH, YBAKEHHE 3aKOHA
W TPaBONOPSAIKA, COONIFOJICHHE OCHOBOMOJArarIMX HOPM MH(OPMALMOHHOTO NpaBa
1 MH(POPMALIMOHHOM O€30MaCHOCTH;

TOTOBHOCTb ~ NPOTHBOCTOSITH ~ MJCOJOTMM  OKCTPEMHU3MA,  HALMOHAIM3MA,
kceHO(HOOMM, AUCKPUMHMHALMK 1O  COLMAIBHBIM,  PEIMTMO3HBIM,  PACOBBIM,
HALIMOHAJIBHBIM MPU3HAKAM B BUPTYaIbHOM IPOCTPAHCTBE,

2) IaTPHOTHYECKOI0 BOCIIUTAHUS S

LCHHOCTHOE OTHOIIEHUE K MCTOPUYECKOMY HACIENWIO, NOCTHXKEHMsM Poccun
B HAyKe, UCKYCCTBE, TEXHOJOTMIX, MOHUMAHWUE 3HAUYEHUS WH(POPMATUKU KaK HAYKH
B ’KA3HU COBPEMEHHOr0 00LIECTBA;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
C(POPMHUPOBAHHOCTH HPABCTBEHHOIO CO3HAHMSI, STHUYECKOTO MOBEICHMSI,
CIOCOOHOCTh  OLICHMBATH CUTYAllMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTUPYSACH HA MOPAJIBLHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJIE B CETH
HurepHer;

4) 3cTeTH4eCKOro BOCTIUTAHUS

ACTETHUYECKOE OTHOLIEHUE K MUPY, BKJIKOYAsl 3CTETUKY HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA,;

CHOCOOHOCTh BOCIPUHMMATh PA3JIMYHBIC BHABI HWCKYCCTBA, B TOM YHCJIE
OCHOBAHHOT'O Ha MCIOJIb30BAHUU WH()OPMAIMOHHBIX TEXHOJIOTHIA;

S) pu3nyeckoro BOCIUTAHUS:

c(OPMUPOBAHHOCTh 30POBOTO0 M 0O€30MacHOro oOpasa >KM3HU, OTBETCTBEHHOTO
OTHOLICHUSI K CBOEMY 3I0POBBIO, B TOM 4YHCJE 3a CYET COOMOACHUS TpeOOBaHMM
0e30macHOM HKCIUlyaTalul CPeaCTB  MH(OPMALMOHHBIX M KOMMYHUKAIMOHHBIX
TEXHOJIOT U,
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6) TPY10BOr0 BOCIIUTAHUS S

FOTOBHOCTb K AKTUBHOM JEATEIBHOCTA TEXHOJIOTMYECKOW W COLMAIILHON
HAMpPaBJICHHOCTH, CIMOCOOHOCTh WMHULMHUPOBATH, TUIAHUPOBATH M CAMOCTOSTEIBHO
BBIMOJTHATH TAKYHO IEATEIbHOCTD;

uHTEpEC K cdepam  NpoPeCCUOHANIBHON  ACATEIBHOCTH,  CBSI3AHHBIM
¢ HH(OpPMATHKOW, NPOrpaMMHPOBAHMEM W WH(POPMALMOHHBIMU TEXHOJIOTUSMH,
OCHOBAHHBIMH Ha JOCTMXKCHHSX HAyKM MHQPOPMATUKA M HAYYHO-TEXHUYECKOIO
nporpecca, yMEHHME COBEpIIATh OCO3HAHHBIA  BbIOOp Oyayuieit  mpodeccuun
Y pPeaTM30BbIBATh COOCTBEHHBIE )KNU3HECHHBIC TUTAHBI;

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO U CaMOO0Pa30BaHUIO0 HA MPOTSHKEHUH
BCEH JKM3HHU,

7) 3KOJIOrH4€CKOro BOCIIUTAHUSA

0CO3HAHUE MI00ATBLHOr0 XapakTepa YKOJIOTMYECKUX MPOOJIEM U MYTEH UX PEeLICHMUS,
B TOM 4YHCIE C YYETOM BO3MOXHOCTEH HMH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOT U,

8) HEeHHOCTH HAYYHOI 0 MO3HAHMUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHsL HAYKH, NOCTIDKECHHUSM HAyYHO-TEXHMUYECKOTO IMporpecca M OOIIECTBEHHON
NPAKTUKH, 32 CUET MOHUMAHUS POJIM MH(OPMALIMOHHBIX PECYPCOB, MHPOPMALIMOHHBIX
IPOLECCOB U MH(POPMAMOHHBIX TEXHOJOTUH B yCIOBHSIX LU(POBOM TpaHCopmanuu
MHOTUX c(hep )KU3HU COBPEMEHHOIO O0IIECTRA;

OCO3HAaHME LEHHOCTM HAYYHOM JEATENbHOCTH, TOTOBHOCTH OCYILIECTBISATH
MPOEKTHYIO M UCCIIEI0BATENBCKYIO NEATEIbHOCTh MHIMBUIYATbHO U B TPYIIIIE.

9) SMOIHOHAbHBIH HHTE/LIEKT, MPEANOIararonuii ChopMrUPOBAHHOCTb:

CaMOPETYJIMPOBAHUs,  BKJIIOYAKOLIEIO0 CAMOKOHTPOJIb, YMEHUE IPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJCHHUE, CIOCOOHOCTh aIalTUPOBATHCS K SMOIMOHATIbHBIM
WU3MEHEHUSIM U TPOSIBIIATE THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHENH MOTHUBALMKA, BKIIOYAKOLWIEH CTPEMIICHUE K JOCTHDKEHHUIO LIEU
U YyCHEXy, ONTHUMHU3M, WHULIMATUBHOCTH, YMEHUE JCHCTBOBAThb, MCXOAs K3 CBOUX
BO3MOKHOCTEH;

SMMAaTUH, BKIIOYAIOIIEH CIOCOOHOCTh ITOHUMATh SMOILMOHAJILHOE COCTOSIHUE
JIPYTUX, VYYUTHIBATh €ro TMPH OCYIIECTBICHUM KOMMYHHKAIMU, CHOCOOHOCTH
K COYYBCTBHIO U CONEPEKUBAHUIO,

COLMAIbHBIX HABBIKOB, BKJIFOYAIOIIMX CIOCOOHOCTh BBICTPAMBATh OTHOIICHUS
C IPYTMUMH JIFOJbMU, 3a00TUTHCS, MPOSIBIIATH UHTEPEC U pa3pemiaTh KOH(IMKTHL

METAINPEJMETHBIE PE3YJIBTATbBI

B pesynbrare uzyueHus MHPOpMATUKHA HA YPOBHE CPEAHErO 00LIEro oOpa3oBaHMsI
y oOyuaromerocss 6yayT c(hopMUpOBaHbl METAMPEAMETHBIE PE3YJIbTAThI, OTPAKCHHBIE
B YHUBEPCAIbHBIX YUEOHBIX ACHCTBUSX, @ MMEHHO — TO3HABATENIbHBIE YHUBEPCATIbHbIE
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yueOHbIE JCHCTBUS, KOMMYHUKATUBHBIE YHUBEPCAJIbHbIC Y4eOHbIC JCHCTBHS,
PETYJISTUBHBIC YHUBEPCATBbHBIE YUEOHBIE NCHCTBUS, COBMECTHAS JIEATEIILHOCTb.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIC YUeOHbIE JelicTBUSA
ba3oBble Jioruueckue AeiicTBus:

CaMOCTOSITENTEHO (POPMYJIMPOBATh M aKTYAIM3UPOBATH MPOOJIEMY, PacCMaTpuBaTh
e€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBCHHBI MPHU3HAK WJIM OCHOBAHMs JJisl CPaBHEHUS,
KJIaccupukanu 1 00001IECHNUS;

ONPEACTATH UEJN ASSITENBHOCTH, 331aBaTh MApaMeTPbl U KPUTEPUH UX TOCTUKECHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYMS B PACCMATPUBAEMBIX SIBIICHUSIX;

pa3palareiBaTh IJaH PEIIEHHUS NPOOJIEMbI € YYETOM aHAIW3a HMEIOLIMXCS
MaTepHAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JAEITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKU TIOCIICACTBUN ACATEIBHOCTH;

KOOPAMHUPOBATh W BBIMOJIHATE PaObOTy B YCIOBHSX PEaJbHOrO, BHUPTYATBHOTO
1 KOMOMHMPOBAHHOTO B3aUMOJCHCTBHSI,

Pa3BUBATh KPEATUBHOE MBILUICHUE MPH PELICHUH KU3HEHHBIX TP OOJIEM.

ba3oBble ncciieqoBare1bCKHe AeiiCTBUS:

BJIAJICTh HABBIKAMH YYEOHO-MCCIECA0BATENBCKOH M IMPOEKTHOM JEATETBHOCTH,
HaBBIKAMU pa3pelieHusi mpodiaeM, cioCOOHOCTHIO U TOTOBHOCTBEO K CAMOCTOSITEIBHOMY
MOUCKY METOAOB PELICHHS MPAKTUYECKUAX 337a4, TPUMEHEHHMIO Pa3IMYHBIX METOJOB
NO3HAHMS,

OCYLIECTBIISITh PA3JIMYHBIE BUJBI ACATEILHOCTH MO MOMYYEHUEO HOBOI'O 3HAHMUS, €10
UHTEPIpPETALMH, MPEOOPA3OBAHMIO U MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX CUTYALMSIX,
B TOM YHKCJIEC IPU CO3JAHUH YYEOHBIX U COLMATBHBIX TPOCKTOB;

(GopMUpOBaTh HAYYHBIA THUN MBIIICHUS, BJIAACTh HAYYHOH TEPMUHOJIOTHUEH,
KJIFOUEBBIMH MTOHATUSIMU U METOJIAMH,

CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHOMN NEATEIbLHOCTH
Y J)KU3HEHHBIX CUTYaLMsIX;

BBISIBJISIT IPUYMHHO-CJICICTBEHHBIC CBSI3U U aKTYalIM3UPOBATh 3a/1a4y, BBIABUTaTh
TUNOTE3Y €€ PeIECHUSs, HAXOAUTh apryMEHTHI Ul 10KA3aTebCTBA CBOMX YTBEPKICHUA,
3aJ1aBaTh NapaMeTPbl U KPUTEPUU PELICHUS,

AQHATIM3UPOBATH TOJYYEHHBIE B XOJC PELICHUs 3aa4M PE3yJbTaThl, KPUTUUECCKH
OLICHMBATh UX AOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

JABaTh OLEHKY HOBBIM CUTYaLMSIM, OLIECHUBATh MPUOOPETEHHBIN OIBIT;

OCYLIECTBIISITh LEJICHANPABICHHBIN MOUCK MEPEHOCA CPEACTB U CIOCOOOB IEHCTBHS
B TPO(ECCUOHATBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUSI B T[IO3HABATEJILHYI0 W MPAKTHYECKYHO 001acTu
>KU3HENEATEIBHOCTH,

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEeH;
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BbIABUT'aTb HOBLIC UJCHU, IpCAJIaraTb OpUIMHAJIBHBIC MTOAXO0/Abl U PCHICHUS, CTABUTH
HpO6HeMI>I " 3aa44, JOIMYCKArOIUC aJIbTCPHATUBHLIC PCIICHU .

PaGora ¢ nndopmanmeii:

BJIAJICTh HABBIKAMM MOJIyYEHHUs] HMH(OpMALMKM W3 KMCTOYHMKOB PA3HBIX THIIOB,
CAMOCTOSITENIBHO OCYILECTBIATh MOUCK, aHAIN3, CUCTEMATH3aLMI0 U MHTEPIPETALUIO
MH(POPMALMKU PA3TUYHBIX BUJOB U (POPM MPEICTABICHUS;

CO3JaBaTh TEKCThl B PA3MMYHBIX (popMarax ¢ y4€TOM Ha3HAUCHUs MHPOpPMaLUH
Y LIEJIEBOM ayAUTOPHH, BBIOMPAs ONTUMAIBHYIO (POPMY MPEACTABICHUS U BU3YalIM3aLIUY;

OLIEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh HMH(POpMALMH, €€ COOTBETCTBHE
NPaBOBBIM M MOPAIbHO-3TUYECKAM HOPMaM;

UCMOJIB30BaTh CPEACTBA MH(POPMALMOHHBIX W KOMMYHHMKALMOHHBIX TEXHOJIOTHIi
B PCLICHAM KOTHUTUBHBIX, KOMMYHHMKATUBHBIX M  OpPraHM3allMOHHBIX 3aj1a4
c coOmoacHueM TpeOOBAaHMM SProHOMHMKHM, TEXHUKM O€30MacHOCTH, THUIMEHBI,
pecypcocOEpeKeHus, MPABOBBIX M HITHYECKUX HOPM, HOPM HH(OPMALMOHHOI
O€30IMacCHOCTH,

BJIAJICTh HAaBbIKAMM PACMO3HABAHUS W 3alUUTHl MH(pOpMaLMu, WHOHOPMALMOHHOM
0€30MacHOCTH JINYHOCTH.

KoMMyHHKATHBHBI¢ YHHUBEPCAJbHbIC Y4e¢OHbIC AeiCcTBUS
OO0wwenmue:

OCYIIECTBIISITH KOMMYHHKALIMU BO BCeX c(hepax KU3HHU;

pacro3HaBaTh  HeBepOalbHBIE  CpeAcTBA  OOIICHWS, MOHUMATh 3HAYECHUE
COLIMAJIbHBIX 3HAKOB, Paclio3HaBaTh MPEANOCHIIKH KOH(QIUKTHBIX CUTYalMid U CMSITYaTh
KOH()JIUKTBI,

BIAJECTh  pa3NUUHBIMM  cnocobamMu  OOWIEHWST W B3aMMOJCHCTBUS,
apryMEeHTUPOBAHHO BECTH TUAJIOT, YMETh CMSTYaTh KOH(PIUKTHBIE CUTYalUU;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUKY 3PEHHUS C UCTIOIb30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHasI 1eATEIbHOCTb:

IIOHUMAThb M WCIOIB30BaTh IPEUMYINECTBA KOMAHIHOM M WHIWBUIYaIbHON
padoTHI;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JACHCTBUI C yUETOM OOIMX MHTEPECOB
1 BO3MOYKHOCTEN KaKIOI0 WIEHA KOJUIEKTUBA,

[IPUHUMATH LIETTA COBMECTHON JEATEILHOCTH, OPraHU30BbIBATE U KOOPAUHUPOBATH
JEUCTBUS 110 UX JOCTHIKEHHUIO: COCTABJIATH IJIaH ACHCTBUI, paCIIPEAEIATh POJIA C Y4ETOM
MHEHUI YYaCTHUKOB, 00CYKAATh PE3YJIbTAaThl COBMECTHOMN pabOTHI;

OLEHMBATHh KAueCTBO CBOET0 BKJIAJA M K&KIOTNO0 Y4acTHMKA KOMaHAbl B OOIIMI
PE3yJIbTaT MO pa3padOTaHHBIM KPUTEPHSIM,

[peaiaratb  HOBBIE IIPOEKTHI, OLEHUBATh HAEU C TO3ULUUA  HOBU3HBI,
OPUTMHAJILHOCTH, TPAKTUYECKON 3HAYMMOCTH,
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OCYHICCTBJIATL MO3UTUBHOC CTPATCTUYCCKOC IMOBCACHUC B PA3JIMYHBIX CUTYAllUSX,
IIPOSABJIATE TBOPUCCTBO U B006pa>KeHI/Ie, OBITh NHUIHUATUBHBIM.

PeryasiTUBHBbIC YHHUBepPcaJbHbIC y4eOHbIE AeiicTBUSA
Camoopranu3anusi:

CaMOCTOSITEJIBHO ~ OCYLIECTBIIATH  ITO3HABATEIIBHYIO  IEATEIILHOCTh, BBISABIIATH
npoOyiemMbl, CTaBUTh M (POPMYIUpOBaTh COOCTBEHHBIE 3ala4d B 00Opa30BATEIbHOMN
JEATENBHOCTU U YKU3HEHHBIX CUTYaLUAX;

CaMOCTOSITENTBHO COCTABJIATh TUIAH PELICHHsI MPOOJIEMBI ¢ YYETOM HMMEKOIIUXCS
PECYpCoB, COOCTBEHHBIX BOBMOKHOCTEM M MPEANOUTCHHIA,

JABaTh OLICHKY HOBBIM CUTYaLUsIM;

PacCIIAPATh paMKH Y4€OHOrO IPEAMETA HA OCHOBE JIMUHBIX MPEANOYTEHUIA,

Aenarh OCO3HAaHHBIA BBIOOpP, apryMEHTUPOBATH €ro, Oparb OTBETCTBEHHOCTh
3a pEIICHHUE,

OLEHUBATH NPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO M MPOSIBICHUIO IMHUPOKOH SPYAMLIMU B PA3HBIX
00JIacTsIX 3HAHWM, TOCTOSHHO TMOBBIMIATE CBOW OOpa30BATEIbHBIA W KYJIbTYPHBIH
YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OLCHKY HOBBIM CHUTYalUsIM, BHOCHTb KOPPEKTHBBI B JACATEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIETISAM;

BJIQJICTh HABBIKAMHU TIO3HABATEJILHOW peQIIEKCUM KaK OCO3HAHUS COBEPIIACMBIX
JEWCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHWiA, MCIIOIb30BAThH
npuéMbl pereKcuu sl OLEHKM CUTYALuU, BBIOOPA BEPHOTO PELICHUS;

OLEHUBATh PUCKKA U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHUKCHUIO,

NPUHUMATh MOTUBBI M APTYMEHTBI IPYTUX TIPU aHATTU3E PE3YIbTATOB ACSITEIBHOCTH.

IIpunsaTHs cedst U APYTrHUX:
OPUHUMATh ce0sl, TOHUMAasi CBOM HEJJOCTATKH U JOCTOMHCTBA,
NPUHUMATh MOTHBBI M APTYMEHTHI APYTUX MPH aHATHU3€E PE3YJILTATOB AEATENBHOCTH,
NPU3HABATH CBOE MPABO U MPABO APYTUX HA OIMOKY;
pPa3BUBATh COCOOHOCTH TOHUMATh MUP € TIO3ULIUHU IPYTOro YEIOBEKA.

INPEJIMETHBIE PE3YJIBTATHBI

B nporecce u3ydyenus: kypca uHdpopmaruku yriyonaéHHoro yposus B 10 kiacce
00yyarommMucs OyAyT JOCTUTHYTHI CIEAYIOIINUE MPEIMETHBIE PE3YJIbTATHI:

BJIQJICHUE MPEACTABJICHUSMHU O POJIM MH(OPMALIMU U CBS3aHHBIX C HEH MPOLECCOB
B NPUPOJE, TEXHUKE M OOLIECTBE, MOHATHAMH «MH(POPMALUS, «UHPOPMALUOHHBIN
NpOLECC»,  «CHCTEMA»,  «KOMIIOHEHTBI ~ CHCTEMbI»,  «CHUCTEMHBIH  3(PPeKT?,
«MH(POPMALIMOHHAS CUCTEMA», «CUCTEMA YITPABICHUSY;

BJIQJICHUE METOJIaMM MoKcKa uHdopManuu B ceTh MHTepHET, yMEHUE KPUTHUECKH
OLIEHMBaTh WH(POPMALMIO, TOTYUYEHHYIO U3 ce€TU UHTEpHET;
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YMEHHE XapaKTepU30BaTh OOJbIINE JaHHbIC, TPUBOAUTH MPUMEPHI UCTOUHUKOB UX
NOJIYYEHUs] W HAMPABICHUS HMCIOJb30BAHUS, YMEHUE KJIACCU(PUIMPOBATh OCHOBHBIE
3a7la4M aHauKM3a JaHHbBIX (MPOrHO3MPOBAHUE, KIaccU(pUKALUs, KIACTepU3aLsl, aHATN3
OTKJIOHEHMI), TIOHUMATh MOCIIE0BATEIbHOCTh PELICHHS 3aa4 aHai3a JaHHBIX: cOOp
NEPBUYHBIX JTAHHBIX, OYMCTKA M OLCHKA KAYecTBa JAaHHBIX, BEIOOP M/MJIM MOCTPOCHUE
MOJienH, mpeoOpa3oBaHME JaHHBIX, BHU3YyaJlM3alMs JaHHBIX, MHTEPIpETaLHs
PE3yJIbTaTOB;

NOHUMAHUE OCHOBHBIX MPHUHLUUIOB YCTPOHCTBA M (PYHKIMOHHUPOBAHMS
COBPEMEHHBIX CTALMOHAPHBIX M MOOWJIBHBIX KOMIBIOTEPOB, TEHACHIMHA pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJicHUE HaBbIKaMK paboThl C ONEPALIMOHHBIMUA CUCTEMAMM, OCHOBHBIMU BHIAMU
OpOrpaMMHOr0 OOECHeUeHUs JJis  PpelieHrss Y4YeOHbIX 3afady MO  BBIOpPAHHOM
CrienuaIn3anum;

HaJIMYMe TPEACTABICHUH O KOMIIBIOTEPHBIX CETSX U UX POJIM B COBPEMEHHOM MUPE,
0 0a30BbIX MPHUHLMMNAX OPraHu3aluud U (YHKIHOHUPOBAHUS KOMIBIOTEPHBIX CETEH,
00 00IIMX MpuHIMNAaX pa3padoTKU U PyHKIIMOHUPOBAHUSI MHTEPHET-MPUIIOKEHHIA;

NOHUMAHUE Yrpo3 MH(POPMALMOHHONW OE30MaCHOCTH, HMCIMOJIb30BAHUE METO/0B
U CPEACTB MPOTUBOACHCTBHMS 3THM yrpo3aMm, coOmroacHue Mep O€30MacHOCTH,
NpPEeIOTBPALIAIOUIMX ~ HE3aKOHHOE  PACpOCTPAHEHUE  MEPCOHAIBHBIX  JAHHBIX,
coOmoeHne TpeOOBaHMM TEXHUKM O€30MAaCHOCTM M TUTHEHBl TMpH  padoTte
C KOMIIIOTEpAMU M JPYTUMHU KOMIIOHEHTaMH LM(PPOBOro OKPYXKEHUs, MOHUMAHUE
MPaBOBBIX OCHOB MCIOJb30BAHUS KOMIBIOTEPHBIX Mporpamm, 0a3 JaHHBIX W padoThI
B cetu MHTEpHET;

NOHUMAHUE OCHOBHBIX MPUHIMIIOB  JUCKPETH3AUUM  PA3IMUYHBIX  BHUIOB
uH(pOpMAH, YMEHUE ONPEIEATh HHPOPMALIMOHHBIA 00BEM TEKCTOBBIX, TPAPUUECKUX
M 3BYKOBBIX JAHHBIX MPU 33JaHHBIX MapaMeTpax AUCKPETH3ALMU, YMEHUE OMPEACIIsATh
CPETHIOI0 CKOPOCTh TepeNaud NaHHBIX, OLEHWBATh M3MEHEHHE BPEMEHM Neperauu
NpU U3MEHEHUH MH(POPMALIMOHHOTO 00bEMA TAHHBIX U XapaKTEPUCTUK KaHAJla CBS3H;

YMEHHE MCIOJIb30BATh TPH PELICHUH 3a/1a4 CBOWCTBA MO3ULIMOHHOM 3aMMCH YUCE,
aJIrOpuTMa MOCTPOCHUS 3aMMCH YMCIIA B MO3UIIMOHHON CUCTEME CUUCIIEHHS C 3a1laHHBIM
OCHOBAaHMEM M TMOCTPOCHHUS YMCIIa 1O CTPOKE, COJCpKalleil 3amuch 3TOTO uKcia
B TMO3ULIMOHHON CUCTEME CUMCIIEHMs C 3aaHHBIM OCHOBAHMEM, YMEHHE BBIMOJHSIThH
aprMeTHUECKIE ONEPallK B MO3UIIMOHHBIX CUCTEMAaX CUMCIICHMUS,

YMEHHE BBIMOHATH MPeoOpa3oBaHUsl JOTMUYECKUX BbIPAKEHUH, NCMONIB3Ys 3aKOHBI
anreOpbl  JIOTMKM, YMEHHE CTPOMTH JIOTMYECKOE BBIPAKEHHE B JU3BbIOHKTUBHOM
M KOHBIOHKTHBHOM HOpPMalbHBIX (opMax Mo 3aAaHHON TalOiMlEe WCTUHHOCTH,
Ucclea0BaTh 00JaCTh MCTUHHOCTH BBICKA3bIBAHUSI, COJIEPIKAIIIEr0 IEPEMEHHBIE, pelaTh
HECJIO’KHBIE JIOTUUECKUE YPABHEHUS U CUCTEMBI YPABHEHUIA,

NOHUMAaHKE OA30BBIX AITOPUTMOB 0OPAOOTKH YKUCIOBOH M TEKCTOBOM MH(POPMALIUA
(3amuch YMcen B MO3MLMOHHON CUCTEME CUMCIICHUS, HAXOXKIEHHE BCEX MPOCTHIX YMCEI
B 3aJIaHHOM JIana3oHe, 00paboTKa MHOrOpa3psiIHBIX LIEJIbIX YACEII, aHAJIM3 CUMBOJIBHBIX
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CTPOK M JAPYIHX), aITOPUTMOB MOUCKA U COPTUPOBKH, YMEHHUE OMPENENsTh CIOKHOCTh
M3y4aeMbIX B Kypce Oa30BbIX ITOPUTMOB (CYMMHUPOBAHUE 3JIEMEHTOB MAaCCHBA,
COPTHPOBKA MacchBa, MepeOOpHbIE AITOPUTMBI, ABOMYHBIA TMOMCK) W TMPUBOAUTH
NPUMEPBI HECKOJBKUX aJITOPUTMOB Pa3HO# CJIOKHOCTH JUTsl pELICHHU sl OJIHOM 3a1aui;

BJIQJICHUE YHUBEPCATIbHBIM S3bIKOM IIPOTPaMMHUPOBaHUsI BBICOKOTO ypoBHS (Python,
Java, C++, C#), npeacrapieHussMi 0 0a30BbIX THIAX JAHHBIX U CTPYKTYpax AAHHBIX,
YMEHHE MCIOJB30BATh OCHOBHBIE YIPABISIONIME KOHCTPYKIIMK, YMEHUE OCYIIECTBIISThH
aHAJIM3 TPEAJIONKESHHONW MpPOrpaMMbl: OMPEAEIATh PE3YJbTaThl PabOThl MPOrpPamMMbl
NPy 33JaHHBIX MCXOAHBIX JAHHBIX, OMPEAENATb, MPH KAKMX MCXOAHBIX TaHHBIX
BO3MO>KHO TOJIYYEHHE YKA3aHHBIX PE3YJIbTATOB, BBISBIATH JAHHBIE, KOTOPHIE MOTYT
npuBecTd K ommOke B padoTe nporpammbl, (HOPMYIUPOBATH MPEJIOKEHUS
10 YJIYYIIEHUIO MPOrPaMMHOI0 KO/,

YMEHHE  CO3[aBaTb  CTPYKTYPUPOBAHHbIE  TEKCTOBbIE  JOKYMEHTHI |
JIEMOHCTPALIMOHHBIE MaTepuaibl C HUCIOIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
NPOrPaMMHBIX CPEJICTB U 00JaUYHBIX CEPBUCOB,;

YMEHHE MCIOJIb30BATh JJCKTPOHHbIE TAONMIBl AJS aHAlu3a, MPEJCTaBICHUS
U 00pabOTKH JaHHBIX (BKJIIOYAsi BBIYMCIECHUE CYMMBI, CPEIHETO apu(pMETHUYECKOTO,
HarOOJIbLIETO ¥ HAUMEHBILET0 3HAUEHUH, PEIICHUE YPABHEHUH, BEIOOP OMTUMAIILHOTO
pelieHust, noA0op JMHUU TPEHAA, PEIICHHUE 33124 TPOTHO3M POBAHMS ).

B nporecce u3yyenus kypca uHpopmatuku yrinyonéHHoro ypoas B 11 kiiacce
00yyarommMucs OyAyT JOCTUTHYTHI CIEAYIOIINE MPEIMETHBIE PE3YIbTATHI:

YMEHHE CTPOMTh  HEPABHOMEPHBIE  KOABI, JOMYCKAIOUIME  OAHO3HAYHOE
JIEKOIMPOBAHUE COOOIICHUH (MTpePUKCHBIE KOJbI), UCMOIB30BATh MPOCTCHLINE KOJBI,
KOTOpBIE TO3BOJIIIOT OOHAPY)KMBaTh M MCHPABJIATH OMIMOKK TPH Tepeaaye JAaHHbIX,
CTPOMTH KOJ, OOECNEYMBAIOIIMN HAUMEHBUIYI0 BO3MOKHYIO CPEIHION JJIHHY
COOOIIEHHUS TP M3BECTHOM YacTOTE CUMBOJIOB, TOSICHATH MPUHIMITBI PabOTHI IPOCTHIX
aJITOPUTMOB CKATHsI TAHHBIX;

YMEHHE PellaTh AITOPUTMHUECKHE 3a/1a4M, CBI3aHHBIE C aHAIM30M rpadoB (3agaun
MNOCTPOEHHSI ONTHUMAIBHOTO MYTH MEXKAY BepliMHaMu rpada, onpeeieHus KOJIMYecTBa
Pa3IMYHBIX MyTeH MEXKTY BEpLUIMHAMHU OPMEHTHMPOBAHHOTO ALMKIAYECKOro rpada),
YMEHUE UCTIOJIb30BaTh JACPEBbsI TPU aHAIM3E U MOCTPOSHUH KOIOB U JUIS TIPE/ICTABICHUS
apru(PMETHUECKMX BBIPOKEHUN, MPU PEHICHUM 3ahay MOWUCKA M COPTUPOBKH, YMEHHE
CTPOMTH JEPEBO MIPHI MO 3aJaHHOMY AJTOPUTMY, pa3padarbiBaTh U OOOCHOBBIBATH
BBIUTPBIIIHYIO CTPATETUIO UTPHI,

yMEHHE pa3padarhiBaTh U PEAIM30BBIBATH B BUJE MPOrpaMM Oa30BbIE aJITOPUTMBI,
YMEHHE UCIIOIb30BaTh B MPOrpaMMax JaHHbIE PA3IMYHbBIX TUIIOB C Y4ETOM OrpaHUYEHU
Ha JMana3oH MX BO3MOXKHBIX 3HAYCHHUI, MPUMEHSTh MPHU PEIICHUM 337a4 CTPYKTYPhI
JAHHBIX (CIIMCKH, CJIOBAPU, CTEKH, OUEPENIU, ICPEBbS ), UCTIOIB30BATh 0A30BbIC ONEPALIMU
CO CTPYKTYpaMH JaHHBIX, IPUMEHSTh CTAHAAPTHBIE U COOCTBEHHBIE TOANPOTPaAMMBI 51
00paOOTKM YMCIIOBBIX JaHHBIX M CUMBOJIbHBIX CTPOK, MCIOJB30BaTh MpU pazpaboTKe
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nporpaMMm  OuMOJMOTEKM TOANPOrpaMM, 3HaTh (DYHKIMOHAIBHBIE BO3MOKHOCTH
MHCTPYMEHTAJBHBIX CPEACTB Cpelbl pa3pabOTKH, YMEHHE HCIOJIb30BaTh CPEICTBA
OTNIaJKKU MporpaMM B Cpele MpPOrpaMMUPOBAHUS, YMEHUE JTOKYMEHTHUPOBATh
pOrpaMMBbl;

YMEHHE CO3/aBaTh BEO-CTPAHUIIBI;

BJIQJICHUE OCHOBHBIMHM CBEJCHUSIMU O 0a3ax NaHHBIX, UX CTPYKTYpeE, CPeICTBaX
co3aHusi U paboOThl ¢ HUMM, YMEHUE MCIOJb30BaTh TaOJMYHBIE (PETSIUOHHBIE) 0a3bl
JAHHBIX (COCTABMSTH 3ampochl B 0a3aX JaHHBIX, BBIMOJHATH COPTUPOBKY M TOMCK
3anuceil B 0a3e MAHHBIX, HAMOJHITH pa3paboTaHHyr Oa3y JAHHBIX) M CIPABOYHBIC
CUCTEMBI,

YMEHHE HCMOJIIb30BaTh KOMITBIOTEPHO-MATEMaTHUECKHE MOJEIM Ul aHaiu3a
OOBEKTOB M TPOLECCOB. (POPMYIMPOBATH LENb MOJACIMPOBAHUS, BBITOJHATH AHAIM3
Pe3yJbTATOB, MOMYYEHHBIX B XOE MOJCIMPOBAHUS, OLEHUBATh COOTBETCTBUE MOICIH
MOJICTIUPYEMOMY OOBEKTY WM MPOLECCY, MPEACTABIATh Pe3yabTaTbl MOJAEIMPOBAHUS
B HarJIsiIHOM BUJIE;

YMEHHE OpPraHM30BbIBATh ~ JIMYHOE  MH(OPMALMOHHOE  MPOCTPAHCTBO
C HCMOJIb30BAHMEM PA3JIMYHBIX CPEICTB UU(MPOBBIX TEXHOJIOTHMHA, TOHUMAaHHUE
BO3MOXKHOCTEH  IU(PPOBBIX  CEPBUCOB  TOCYJAPCTBEHHBIX  YCAYT,  LU(POBBIX
00pa3oBaTeIbHBIX CEPBUCOB,;

NOHUMAHUE OCHOBHBIX TPHUHIMIOB PabOTHI, BO3MOXKHOCTEH M OTpaHUYCHHUSI
NPUMEHEHHSI TEXHOJIOTUI MCKYCCTBEHHOIO MHTEIJIEKTA B PA3JIMYHBIX 00JIaCTSAX, HATMYUE
NPEACTaBICHUI O Kpyre peuiaeMbix 3aj4ad MAIIMHHOTO OOydeHUs (pacro3HaBaHMs,
KJaccuPUKalM ¥ MPOrHO3MPOBAHMS) HAJMUYUE MPEACTaBICHHMA 00 WMCMOIb30BaHUU
UH(POPMAIIMOHHBIX TEXHOJIOTUH B PA3IMUHBIX MPOPECCHOHANBHBIX cepax.
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10 KJIACC
HanmMmenosanue
No KommuecTBo OCHOBHBIE BUABI IEATETLHOCTH
pa3aesoB U TEM [TporpamMmmHO€E cCoaEp>KaHue
n/m 4acoB oOyuaroumxcs

y4eOHOro npeamera

Pasnen 1. llugpoBasi rpaMoOTHOCTH

1.1

Komnbrorep —
YHUBEPCAIBHOE
YCTPORCTBO 00paboTKH
JTAHHBIX

6

TpeboBanus TEXHUKKM O€30MaCHOCTH U
TUTUEHBI TPH paboTe ¢ KOMIBbIOTEPaMU
U IPyTUMU KOMIIOHEHTaMH LA (PPOBOTO
OKPYKECHHUSI.

[TpuHIMIBL PAOOTHl KOMITBIOTEPOB U
KOMITbIOTEPHBIX CUCTEM. APXUTEKTYpa
¢on Heitmana. [ apsapockas
apxumexkmypda. ABTOMaTu4ecKoe
BBITOJTHEHUE TTPOTPaMMBbI MPOLIECCOPOM.
OneparuBHas, NOCTOSIHHAS U
JOJITOBpEMEHHAs MaMsTh. OOMEH
JAHHBIMU C TOMOUIBIO IIHH.
KoHTponiepbl BHEUTHUX YCTPOMCTB.
[IpsMoii 1ocTym K MaMsTH.

OCHOBHBIE TEHJACHIIUN PA3BUTHSI
KOMIbIOTEPHBIX TEXHOJIOTHIA.

AHaIM3UpOBaTh YCIIOBUS
UCITIOJIb30BAHUS KOMITBIOTEPA U IPYTUX
JOCTYITHBIX KOMIIOHEHTOB LIU(POBOrO
OKPY>KEHUS C TOUKU 3pEHHS TPeOOBAHUI
TEXHUKHU O0€30NaCHOCTH U TUTHEHBI.
OnuceIBaTh COCTaBHBIE YAaCTH

Y IPUHLHUIBL paO0Thl KOMIIBIOTEPOB,
MOOWJIBHBIX YCTPOWCTB, KOMITBIOTEPHBIX
CUCTEM.

XapakTepu30BaTh KOMIIBIOTEPHI PA3HbBIX
ITOKOJICHU .

Hckate B cetn MHTEpHET MHpOpManuto
00 OTE€UECTBEHHBIX CICIUAIUCTAX,
BHECLIMX BKJIAJ B PA3BUTHE
BBIYMCIIMTEIBHON TEXHUKH.

[IpuBOAMTE PUMEPBIL,

! Kypcusom B COAEPKAHUM TEMATHYECKOTO INTAHAPOBAHMS BEIACIETCS MATCPHATL, KOTOPBIH HE ABIIETCA 0OA3ATCIBHBIM TPH H3YYCHHH H HE BXOOUT B COACP/KAHUE MTPOMEKYTOTHON HIIH
HUTOTOBO# ATTECTAIMH T10 MPEAMETY.

23



®denepanpHas padbouast mporpamma | Mudopmartuka. 10-11 kmaccer (yriyOnéHHBIN yPOBEHb)

[TapannenbHbie BEIYMCICHUS.
MHOrompoueccopHble CUCTEMBI.
CynepkoMmbIOTEphl. PactipenenéHHbie
BBIYMCIIUTENBHBIC CUCTEMBI M 00padoTKa
OOMNBIINX JaHHBIX. MOOUIBLHBIC

M (POBbIC YCTPOMCTBA U UX POJTb

B KOMMYHUKaLUIX. BCTpoeHHBIE
KOMIBIOTEPbl. MUKPOKOHTPOJIEPHI.
PoboTusnpoBaHHbIe MPOU3BOICTRA

MOATBEPKAAIOIINE TCHACHIIMM PA3BUTHS
BBIYMCIIUTEIHLHOU TEXHUKH.

[TosICHATH CYIIHOCTD MapaiebHbIX
BbIYMCIICHUH. [I[pUBOANTE TPUMEPHI
3a1a4, JUIsl pEIICHUsT KOTOPBIX
MPUMEHSFOTCS CYNIEPKOMIBIOTEPHBIE
TEXHOJIOTUX WU TEXHOJIOTUI
pacnpeaenEHHBIX BEIYACICHUH.
XapakTepu3oBaTb POOOTU3UPOBAHHBIE
MPOU3BOJICTBA, MOOWJIBHBIC IU(PPOBHIC
YCTPOMCTBA U UX POJIb B KOMMYHUKALIUSX

1.2

IIporpammHuoe
obecrieueHue

[TporpammHoe o0ecnieyeHne
KOMIIBIOTEPOB U KOMIBIOTEPHBIX
cucTeM. Buibl MporpaMMHOTO
00ECIICYCHMS U X HA3HAUYCHHE.
OCOOGEHHOCTH MPOrPAMMHOIO
oOecrieueHns: MOOMIJIBHBIX YCTPOHCTB.
[TapaniennbHOE TPOrpaMMUPOBAHKE.
CHCTEMHOE TPOrpaMMHOE 00€CTICUEHHE.
OnepairoHHbBIE CUCTEMBI. Y TUJIUTHIL.
JpaiiBepbl ycTpoicTB. MHCTAMISIIAS

U JICUHCTAIUISAIUS TPOTPAMMHOTO
o0ecneYeHMsl.

daiisioBble CUCTEMBL. [ IpUHIUITEL
pa3MENICHUs] 1 UMEHOBaHUs (paiiyioB

B 0JTOBpeMeHHON namsTh. [11abnoHb
JUIsSL OUCaHus Tpynn (aiios.

Paborars ¢ rpapuueckum uHTEPQEcOM
onepaunoHHol cucteMbl (OC),
CTaHJAPTHBIMU U CITY>KEOHBIMU
OPUIOKEHUSAMU, (PaliIOBBIMHU
MEHEIKEPaAMH.

COOTHOCHUTD BUbI JIMLIEH3U

Ha UCIMOJb30BAHUE MPOTrPAMMHOTO
oOecrieueHust U MOPsIIOK Ero
UCTOJIb30BaHUS ¥ PaCIPOCTPAHEHHUSI.
[TpuBOAUTE TPUMEPHI PO PUETAPHOTO
1 CBOOOTHOTO MPOrPaMMHOIO
00ECEUYCHM S, TPETHA3HAYEHHOT O

IJIsl PELICHUS. OJTHUX M TEX XKE 3aau.
Ha3biBaTh OCHOBHBIE PABOHAPYILICHUS,
UMEIOLINE MECTO B 00JIACTH
UCTOJIb30BaHUs MPOrPAMMHOT0
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3aKoHOAATENBCTBO POCCHIACKOIA
denepaunu B 00JaCTH TPOrPAMMHOIO
obecnieueHus. JInLeH3upoBaHnE
MPOrpaMMHOTr0 00ECICYCHUS 1
u(poBbIX pecypcoB. [IponpuerapHoe u
CBOOOJTHOE MPOrpaMMHOE 0OECIEUCHUE.
Kommepueckoe 1 HEKOMMEPUECKOe
UCTOJIb30BAHUE MPOrPAMMHOI0O
oOecreyeHust U U(PPOBBIX PECYPCOB.
OTBETCTBEHHOCTD, YCTAHABIIMBACM A
3aKOHOJATEILCTBOM POCCHICKOM
denepalvy 3a HEMPABOMEPHOE
UCIOJIb30BAaHUE MPOrPaMMHOI0O
obecnieueHust U HU(PPOBBIX PECYPCOB

o0OecIieyeHns, 1 OTBETCTBEHHOCTh
3a HUX, TPETYCMOTPEHHYIO
3aKOHOAATENLCTBOM PD.
Hpaxkmuueckue pabomor’:

1. Huemannsayus u Oeuncmaiiayus
npozpamm

1.3.

KomnberoTepHBIE CETH

[TprHLIMIIBI TOCTPOCHMSI M ANNIAPATHBIE
KOMIIOHEHTBI KOMITBFOTEPHBIX CETEH.
Ceresble TpOTOKOJIBL. CeTh MHTEPHET.
Anpecauus B cetu MHTEpHET.
[Tporokomsr ctexka TCP/IP.

CucremMa TOMEHHBIX UMEH.
Paznenenue IP-cetn Ha nmoacern

C MOMOLIBIO MACOK nozceTen. CereBoe
aaMuHHACTpUpoBanue. [Tonyuenue
JAHHBIX O CETEBBIX HACTPOMKaX
KoMmnbroTepa. [IpoBepka HATMuMsl CBSI3U

ITosiCHATH PUHLIMIIBI TOCTPOCHUS
KOMIIBIOTEPHBIX CETEH.

BoIsiBnsTE 00111€E ¥ paznuuus

B OpraHM3aliy JJOKAIbHBIX U

TITOOABHBIX KOMITBEOTEPHBIX CETEH.

[TpuBOAUTE TPUMEPHI TPOTOKOJIOB
creka TCP/IP ¢ onpenenéHHpIMu

(GyHKIUAME.
Hcnonb3oBarh Macku MojceTen

Juis pazouenus [P-cetn Ha moaceTy.

[IpuMeHATh MPOrpaMMHOE

TpemmaraeMpiii B mporpaMme mo HHPOPMATHKE MEPEIEHD MPAKTHYECKHX PABOT SBIAETCS PEKOMEHIATEIBHBIM, YIHTEb JAEIAET BHIOOP MPOBEICHHS MPAKTHIECKHX PAdOT.
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c y31oM ceti. OnpeaencHue MapupyTa
JBW>KCHUS TTAKETOB.

Bunel nesrensnoctu B cetu UHTEpHET.
Cepsucel MaTepHeTa.
["eonHpOpPMALIOHHBIE CUCTEMBI.
["e0noKalmoOHHBIE CEPBUCHI PEATTBHOTIO
BPEMEHM (HANpUMeED, JIOKALUs
MOOWJIbHBIX TENE(POHOB, OMPEACIICHUE
3arpy>KEHHOCTH aBTOMarucTpaneii),
UHTEPHET-TOPrOBIIsL, OPOHUPOBAHUE
OWJIETOB U TOCTHUHUIL.
['ocynapcTBEHHBIE ANEKTPOHHBIE
CepBUCHI U ycayrd. ColMaIbHBIE CETH —
Opranu3auus KOJUIEKTHBHOIO
B3aUMOJICHCTBUSL 1 OOMEHA JAHHBIMU.
CeTeBOM 3TUKET: MpaBuIia MOBEICHUS
B KuOeprpocrpanctse. [Ipobnema
NOJUTMHHOCTH TTOJTYYE€HHOM
uH(popmanu. OTKPBITHIE
00pazoBaTenbHBIE PECYPCHI

obecrneueHue AJist TPOBEPKU
padoOTOCIOCOOHOCTH CETH.
Ilpakmuueckue padomoi:

1. Cemeesoe aomunucmpuposanue

1.4

Hupopmanmonnas
0€30MmacHOCTh

TexHOTeHHbIE U IKOHOMUUYECKHUE
YIPO3bl, CBI3aHHBIC C UCMIOJIB30BAHUEM
UH(POPMALMOHHO-KOMM YHUKALIMOHHBIX
TeXHOIOTUA. O01mKe TpoOaEMBI 3aAIUTHI
uH(popManu 1 HHPOPMALIMOHHOM
0e3omacHocTy. CpeacTBa 3alIUThI
UH(POPMALIMU B KOMITBIOTEPAX,

XapakTepu3oBaTh CYIIHOCTh MOHSATHH
«nH(pOpManMOHHAss 0€30MaCHOCThY,
«3amuTa HHPOPMAaLmy.
dopMynupoBaTh OCHOBHBIE TIPABUIIA
WH(}HOpManMOHHON 0€30NaCHOCTH.
AHaIM3APOBATh 3aKOHOJATENBHYIO
0azy, Kacaroulyrocs HHPOPMALIMOHHOH
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KOMIBIOTEPHBIX CETIX
¥ aBTOMAaTU3UPOBAHHBIX
WH(HOPMAIMOHHBIX CUCTEMAX.
[TpaBoBoe obecneucHue
WH(OPMAIMOHHOM 0€30MaCHOCTH.
Dnexmponnas yugposas NOONUCH,
cepmuuyuposanivie catimol u
OOKYMEHM®bL.

IIpenorBpaiienue
HECAHKLIMOHUPOBAHHOTO AOCTYIA

K JIMYHOI KOH(pHUIAECHIMATBHOR
uH(pOpMaLMK, XPAHSLLEHCS

HA MEPCOHATBHOM KOMITBIOTEPE,
MOOMJIBHBIX YCTPOHCTBAX.
BpenonocHoe nporpaMmMHoe
obecrneueHue 1 crnocoObl OOPHOBI C HAM.
AHTUBUPYCHBIE TPOTPAMMEBI.
Opranuzanus JIMYHOrO apx1uBa
uH(popManuu. Pe3epBHOE KOMMPOBAHHUE.
IlaponbHas 3ammra apxusa.
[[n¢ppoBanne naHHBIX. CUMMETPUYHBIE
Y HECUMMETPUYHBIE U (PPBI.

[In(ppet TPOCTON 3aMEHBI.

[n¢pp Liezaps. [lndp Buxenepa.
Anroputm mm@posanus RSA.
Cmeeanozpagus

0€30MacHOCTH.

[TpuMeHSTH CpeACTBA 3aUIUThHI
uH(popmanuu: OpaHaAMay3phl,
AHTUBUPYCHBIE MPOTPaAMMBI,
NapOJIMPOBAHKE U APXUBUPOBAHUE,
mudpoBaHue.

[IpenorBpamars
HECAHKIIMOHUPOBAHHBINA TOCTYII
K JIMYHOI KOH(pUACHIMATBHOR
uH(popManuu, XpaHsmencs

HA MEPCOHATBHOM KOMIBIOTEPE,
MOOMJIBHBIX YCTPOWCTBAX.
Ilpaknmuueckue pabomoi:

1. Aumusupycnvle npoepammei.
2. Hlugppposanue oanHwvlx

Hroro no pazueny
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Pa3nen 2. Teoperuueckue 0CHOBbI HH(POPMATUKH

2.1 | IlpencraBncHue
uH(popmanuu
B KOMIIBIOTEPE

19

Hudopmarnivs, TaHHBIC U 3HAHUSL.
HupopmaiimoHHbIE MPOLIECCHI

B IPUPOJIE, TEXHUKE U OOIIECTBE.
HenpepbIBHBIE U TUCKPETHBIE
BEJIMYMHBI U CUTHANIBL. HeoOxonmmocTh
AMCKPETH3ALMU MHPOPM AL,
NpeAHA3HAYCHHOM ISl XpaHEHUS,
nepeaayn 1 00paboTKU B LIU(PPOBBIX
CHCTEMAX.

JIBOMYHOE KOAUPOBAHHUE.
PaBHOMEpHBIE U HEPABHOMEPHBIE KO,
JlexonupoBaHue COOOUICHHMIA,
3aMUCAHHBIX C MOMOIIBIO
HEPABHOMEPHBIX KOMOB. Y cioBre DaHo.
ITocTpoenue 0THO3ZHAYHO
JEKOAMPYEMBIX KOJIOB € TTOMOLIbIO
nepesa. [ pagh An.A. Maprosa. Enuanisl
U3MEPEHUS KOJMUYECTBA MH(OPMALIHH.
AndaBuTHBINA TOAXO] K OLEHKE
KOJINYECTBA MH(POPMALIH.

Cuctembl curcnenus. PazpépHyras
3aMUCh LEbIX U APOOHBIX YUCEN

B TIO3UI[MOHHON CUCTEME CUUCIICHMSI.
CBoiicTBa MO3WIMOHHON 3aUCH YHCHA:
KOJIMYECTBO (P B 3aMUCH, TPU3HAK
JETMMOCTH YMCIIa HA OCHOBAHUE

[TosICHATH CYHIHOCTh MOHATUIA
«uH(pOpMaLUS», «TAHHBIEY, «3HAHUS.
Pemate 3anaum Ha U3MEPEHUE
uH(popManuu, 3aKIF0YEHHON B TEKCTE,
C MO3ULIMHK AN(PAaBUTHOrO MOAXOA

(B MPeNOIOKEHUN O PABHOM
BEPOSITHOCTH IMOSIBJIEHUS CUMBOJIOB

B TEKCTE).

[TosicHATE HEOOXOIMMOCTD U CYIHOCTD
JUCKPETU3ALAN TTPH XPAHEHUH,
nepenaye u 00paboTKE TaHHBIX

C IOMOIIBI KOMIIBFOTEPOB.
[TpuBOAMTH MPUMEPHI PABHOM EPHBIX

Y HEPABHOMEPHBIX K010B. Koauposarh
U JEKOAUPOBATh COOOIICHUS

C UCIIOJIB30BAHUEM PaBHOMEPHBIX

Y HEPABHOMEPHBIX KOJIOB.

CtpouTh NpPePUKCHBIE KOJIBI.
KnaccuduumnpoBars cuCTEMBI
CUUCIICHUS.

BBINOMHATE CpaBHEHHE YHCED,
3aMMCAHHBIX B JBOMYHOM,
BOCBMEPUYHON U MIECTHAAATCPUIHON
CUCTEMAX CYUCIICHUS.

OCyIIECTBIATh MEPEBOA YACET MEKTY
JBOWYHOU, BOCBMEPUYHOM

28



®denepanpHas padbouast mporpamma | Mudopmartuka. 10-11 kmaccer (yriyOnéHHBIN yPOBEHb)

CUCTEMBI CUMCIICHHS. AJITOPUTM
MEePEBO/IA LEJIOT0 YKCIIA U3 P-UYHOU
CUCTEMBI CUMCIICHHS B ACCITUYHYIO.
AJITOpUTM MEPEBOIa KOHEUHONU P-UUHON
ApoOH B IECITUYHYIO. AJTOPUTM
IIEPEBOJIA LIEIOr0 YMCiIA U3 ACCATUYHON
CUCTEMBI CUUCIICHUS B P-UYHYIO.
[lepeBon KOHEUHOW ACCATUYHOMN 1podu
B P-n4Hy0. JIBOMYHAsL, BOCBMEPUYHAS
Y LIECTHAALATEPUYHAS CUCTEMBI
CUMCIICHUS, CBA3b MEXKAY HUMH.
ApudmeTrueckue onepanuu

B [TO3ULIMOHHBIX CUCTEMAX CUUCIICHUS.
Tpouunas ypasnoseuternnas cucmema
cyucienus. Jlgoudno-oecsimuynas
cucmema cyucieHus..

Konnposanue tekcros. Konuposka
ASCIIL. OgHoOaHTHBIE KOAUPOBKH.
Cranmaptr UNICODE.

Komuposka UTF-8. Onpenenenne
WH(OPMAMOHHOT0 00bEMA TEKCTOBBIX
COOOLICHMIA.

Konuposanue nzodpakennii. OneHka
UH(OPMAMOHHOTO 00bEMA
rpau4ecKrX JaHHBIX MTPH 3aJaHHBIX
Pa3pEUICHAN U TITyOUHE KOJMPOBAHUS
uBera. LseToBeie Moaenu. BekropHoe

Y IIECTHAALIATEPUYHOM CUCTEMaMu
CUMCIICHMSI.

BBINOSTHSATE CIIOKEHUE U BBIYUTAHHUE
YUCE, 3aMMCAHHBIX B IBOUYHOI,
BOCBMEPUYHON M IIECTHAALATEPUYHOMN
CUCTEMAX CUUCIICHUSI.

OcCylIeCTBIIATh KOAUPOBAHUE TEKCTOBOM
MH(OpMaLMK C OMOLIBIO
KOJMPOBOUYHBIX TAOJIHLI

Onpenensate nHPOPMALIMOHHBINA 00BEM
TEKCTOBBIX COOOIIEHUI B Pa3HBIX
KOJMPOBKAX.

BeruncisaTe pa3Mep IBETOBOM NATUTPHI
10 3HAYCHUIO0 OUTOBOM TITyOMHBI IIBETA.
Onpenensats pa3Mepbl rpagpuuecKux
(hbaiisTOB MPH U3BECTHBIX PA3PELICHUH U
rIyOMHE KONMPOBAHHUS LIBETA.
Berunciate nHpopManuoHHbIi 00bEM
11 (hpOBOIA 3BYKO3AMMCH 10 YaCTOTE
JUCKPETU3ALNM, TTyOUHE KOAUPOBAHUS
Y BPEMEHU 3aITUCH.

Ilpakmuueckue padomoi:

1. Jfuckpemusayusi epaguyeckor
ungopmayuu.

2. Jluckpemusayusi 36yKo601i
ungopmayuu
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KoaupoBanue. GopMarsl rpaduyecKrx
¢aitnos. TpéxmepHas rpaduka.
®dpakranbHas rpaduka.

Komuposanue 3Byka. Onenka
UH(OPMAIIMOHHOTO 00bEMA 3BYKOBBIX
JAHHBIX MPH 3a1aHHBIX YaCTOTE
AUCKPETU3ALIMU U Pa3psIHOCTH
KOJMPOBAHMSI

22

OcHOBBI anreOpbl
JIOTUKH

14

Anre6pa noruku. [loHsTue
BBICKA3bIBAHMSI. BhICKa3bIBATEIBLHBIC
(dopmbl (npeaukarsl). KBaHTOpHI
CYILIECTBOBAHUS U BCEOOUTHOCTH.
Jlornueckue onepauun. Tadbmuibl
WUCTUHHOCTH. JIOrMYeCKHne BHIPAKCHHUSI.
Jlornyeckue ToxKaECTBA.
JlOoKa3aTenbCTBO JJOTHYECKUX TOKIECTB
C MOMOIIbIO TaOJIUIl KICTUHHOCTH.
Jlornyeckue onepanuu U ONeparnuu
HaJT MHO>KECTBAMH.

3aKOHbI ATeOpPBI JIOTHKH.
OKBUBAJICHTHBIC MPEOOPA30OBaAHUS
JIOTUYECKUX BhIpaKeHUH. Jlornueckue
YPaBHEHUSI U CUCTEMBI YPABHEHUH.
Jlornueckue QyHkimu. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHUECKHX
(YHKIMH OT KOJIMYECTBA apryMEHTOB.
[1oTHBIE CUCTEMBI JIOTHYECKUX

[1prBOAUTE MPUMEPBI SJIEMEHTAPHBIX

Y COCTaBHBIX BBICKA3bIBAHWIA.
Pazmiyars BBICKA3bIBaHUS U TIPEANKATEL
Y cTaHaBmMBaTh CBA3b MEXKIY aIreOpoid
JIOTHKHW ¥ TEOPUEH MHOYKECTB.
BBIYMCIIATE 3HAYEHUS JIOTUUECKUX
BBIPKCHUIN € JIOTHYECKUMU
ornepanusMi KOHbIOHKIIHH,
JTU3BIOHKIIAW, THBEPCUU, UMIUTHKAIWH,
SKBUBAJICHIUH.

[IpoBOANTH aHANK3 TAOJIHIL KCTUHHOCTH.
CtpouTh TaONMIIBI HCTHHHOCTH
JIOTUYECKUX BBIPAKECHUM.
OCylIeCTBIATh SKBUBAJICHTHBIC
npeoOpa3oBaHUst JOTHYECKUX
BBIPKECHUN € MCMIOJIB30BAHUEM 3aKOHOB
anreOpbl JIOTHKY.

OcCylecTBIATh TOCTPOCHUE
JIOTHYECKOT 0 BBIPKCHUS C JaHHOH
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(YHKLIMIA.

Kanonunueckue GpopMbl JIOTHYECKIX
BbIpaKeHUI. COBEPUICHHBIC
JN3bIOHKTUBHBIE U KOHBIOHKTHBHBIE
HOPMAJIbHBIE (POPMBI, ATTOPUTMBI UX
HNOCTPOEHHUS 1O TaONIMIIE NCTHHHOCTH.
Jlornueckue 3eMeHTBI B COCTaBE
KoMmmbroTepa. Tpurrep. Cymmarop.
MHoropaspsaaslii CyMmMaTop.
[TocTpoeHne cxem Ha JIOTHYECKUX
3IEMEHTAaX M0 3aJaHHOMY JIOTUYECKOMY
BBIPOKEHUIO. 3aNUCh JIOTMYECKOTO
BBIPAYKECHHUS 10 JIOTHYECKON CXEME.
Murpocxemvr u mexnonocust ux
npou3600cmed

TabIMIEH UICTUHHOCTH U €T0
VIIPOLLEHHE.

Perare npocThie JIOrHyecKue
YPABHEHUS U CUCTEMBI YPABHEHUH.
XapakTepu30BaTh JIOrHYECKHUE
3IIEMEHTBI KOMIIBIOTEPA.

ITosicHATH YCTPOMCTBO CymMMaropa

U TpUTTEPA.

3anuceIBaTh JIOTUYECKOE BHIPAKEHUE
I10 JIOTUYECKON CXEME.

CTpoHTh CXEMBI HA JIOTUYECKUX
3IEMEHTAX 110 3aaHHOMY JIOTHYECKOMY
BBIPDKEHUIO.

Ilpakmuueckue pabomol:

1. Ilocmpoenue u ananuz mabiuy
UCIMUHHOCIMU 6 MAOIUYHOM npoyeccope

23

KommerorepHas
apudmeTrka

[IpencraBieHnre UETBIX YUCEN B MAMSATH
KOMIbIOTEPA. OrpaHUYEHHOCTD
JIMAMa30Ha YUCENI IPU OTPAHUYCHUA
KOJIMueCcTBa paspsaaos. [lepenonHenue
pa3psAHON ceTKU. be33HaKOBEIE U
3HAKOBBIC JAHHBIC. 3HAKOBBII OWT.
JIBOWYHBINA JOTOJHUTENIBHBIA KOJT
OTPULIATEIBHBIX YHACEIL.

[ToOUTOBBIE JIOTMYECKUE OTIEPALIUH.
Jlornuecknii, apupMeTHUECKUH U
nukmueckuid capuru. [1udgpopanue

ITony4yarb BHYTPEHHEE NIPEACTABIEHAE
LEJIBIX U BEIIECTBEHHBIX YHCET

B NIAMSITH KOMIIBIOTEPA; OMPEAEIIATh
10 BHYTPEHHEMY KOy 3HAUYECHUE YHCIA.
XapakTepu3oBaTh 0€33HAKOBHIE 1
3HAKOBBIC TAaHHBIC.

[TOSICHSTE MOPSIIOK BBIMOJIHEHUS
apu(pPMETUUECKUX ONEPaLUi C LETBIMA
Y BEIICCTBEHHBIMH YMCIAMHU

B ITPOLIECCOPE.

[TpuMeHITh MOOUTOBBIE TOTHYECKUAE
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C MOMOIIBLIO MOOUTOBOM OMepanuu
«uckmovaroree UJINy.

IIpencrasiieHre BEMIECTBEHHBIX YMCEIT

B IMAMSITH KOMIBIOTEPA. 3HAYaas 4acThb
Y TIOPSLIOK yKcla. J(narna3oH 3HaueHun
BEIECTBEHHBIX Yncen. [Tpodnemsl
XPaHEHUs BEILECTBEHHBIX YHCET,
CBSI3AHHBIE C OrPAHUYCHUEM KOJIMUECTBA
paspsaoB. BelonHeHne onepanuit

C BEILIECTBEHHBIMU YHCIIAMU,
HAKOIUICHUE OIIMOOK ITPA BBIYMCIICHUSX

ONEparLH.
XapakTepu30oBaTh TPEACTABICHUE

Y XPaHCHUE B aMSTH KOMIIBIOTEPA
BEIICCTBCHHBIX YMCEJL.

[TOSICHATE TPUYMHBI HAKOTICHHUSI
OIIMOOK MPH BBIYMCIICHUSIX

C BELLIECTBEHHBIMH YUCIIAMU.
Ilpakmuueckue pabomoi:

1. H3zyuenue nopa3psioHo2o MAuluHHO2O
RpeOCmasieHust YeabiX U GeUjeCmeeHHbLX
yuce

Hroro no pazneny

40

Pa3zaen 3. AnropurmMsel 1 NporpaMMHupOBaHue

3.1

Beenenue
B IPOrpaMMHUPOBAHUE

16

OnpeneneHue BO3MOKHBIX PE3YJIbTATOB
padoThI MPOCTEHIINX AITOPUTMOB
YIIPABJICHUS HCTIOJIHUTEISIMH 1
BBIUYHCIIUTEIBHBIX AJITOPATMOB.
OrnpenenieHne UCXOIHBIX JaHHBIX,

IPUA KOTOPBIX AJITOPUTM MOXKET JaTh
TpeOyeMblil pe3ybTar.

OTansl peleHus 3a1a4 Ha KOMIbIOTEPE.
HHcTpyMeHTaBbHBIE CPEACTBA!
TPAHCIATOP, OTJIAAYHK,
npodumpoBmmK. KoMmnumsius

Y MHTEPOPETALUs TPOrpamMM.
BupryansHble MallliHBL
HuTerpupoBanHas cpeia pa3pabOTKH.

BoIsicHATE pe3ynbTar paboThl
ITOPUTMA [T UCITOJTHUTEIS

NPH 3aJaHHBIX HCXOIHBIX JAHHBIX,
ONPEIENSATh BO3MOYHBIE UCXOAHBIE
JAHHBIE JUIl U3BECTHOTO PE3YJIbTaTa.
[TpuBOAMTE MPUMEPBI ATTOPUTMOB,
COACPIKALMX MMOCIIEA0BATEIIBHEIE,
BETBALINECS U LAKIIMYECKUE CTPYKTYPBI.
AHaNM3UPOBATh IUKINYECKHE
AJIITOPUTMBI JJI UCTIOJTHUTEIIS.
BeIaensaTes Tansl peleHus 3a1a41
HA KOMITBIOTEPE.

[TOSICHSTB CYIIHOCTB BBIAEIICHHBIX
JTAIloB.
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MeToapbl OTIaaKH TPOTPaMM.
Hcnons3oBaHue TpacCUPOBOYHBIX
Tabmai. OTnaa04YHbIA BBIBO/.
[TomraroBoe BBIITOJHEHUE MPOTPAMMBI.
Touku ocranosa. [IpocMoTp 3HAUECHU
[IEPEMEHHBIX.

S13pik mporpammupoBanus (Python,
Java, C++, C#). Tunbl JaHHBIX:
LIETIOYUCIIEHHBIE, BEILIECTBEHHBIE,
CUMBOJIbHBIE, JIOTHYECKUE. BeTBICHUS.

CnosxxHble ycnoBus. LIMKIIBI ¢ YCIIOBUEM.

[IMKIIBI IO IEPEMEHHOM.
B3anmo3aMeHIeMOCTD pa3IMyHbIX
BHUJIOB [IMKJI0B. IHBapuaHT UK.
CocraBieHue HUKIA C UCTIOIb30BAHUEM
3apaHee onpeaeICHHOrO MHBapruaHTa
LIUKJIA.

JIOKyMEHTUPOBAHUE IIPOrPAMM.
Hcnonb3oBaHne KOMMEHTAPHUEB.
[ToaroToBka OMMCcaHust NPOrpaMMbl

Y UHCTPYKLMH JUISl TIOJIb30BATEIIS.
Anroputmel 00paObOTKH HATYpPaJIbHBIX
YUCEJI, 3AMMUCAHHBIX B MO3ULMOHHBIX
CHCTEMAaxX CUUCIICHUS. pa30OueHue
3aMUCH YMCIIA HA OTACBHBIE IU(PBI,
HaXOXKJACHUE CYMMBI U ITPOM3BEACHUS
nu(dp, HAXOXKACHUE MAKCUMAJTbHOM

OTnaxuBaTh MPOrpaMMbl ¢ TOMOIIBIO
TPACCUPOBOYHBIX TAOJIHLL

Y C MCIOJIb30BAHUEM BO3MOKHOCTEH
OTJIa UMK CPEIbI TPOrPaMMHUPOBAHUSI.
CocCTaBIISITh JOKYMEHTALINIO

Ha IpOrpaMmy.

PazpabarsiBaTh 1 peann3oBbIBATH

HA SA3bIKE MPOrPAMMUPOBAHUS
JITOPUTMBI OOPAOOTKH LEINBIX YUCET,
B TOM YHCIIE NEPEOOPHBIE AITOPUTMBIL.
PazpabarbsiBaTe IporpamMmmel

Uit 00paOOTKM JAHHBIX, XPAHSIILIHAXCS
B TEKCTOBBIX (pailyiax.

Ilpakmuueckue pabomoi:

1. Buioenenue u oopabomka yugp
Ye020 YUCIA 8 PATUYHBIY CUCEMAX
CYUCTeHUS! C UCNOTIL30BAHUEM ONEPAYUT
YeNLOYUCTIEHHOT apUpMEeMUKU.

2. Pewenue 3a0au memooom nepebopa.
3. Obpabomxra OanHvLx, XPAHAUUXCS

8 haitnax
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(MUHUMAJTbHOM ) U PBI.
HaxoskaeHue Bcex mpoCThIX YMCEN

B 3aJ1aHHOM JuarnasoHe. [IpeacrapieHue
qucia B BUE Habopa MpOCThIX
COMHOKUTENEH. AJITOPUTM OBICTPOrO
BO3BE/ICHUS B CTEICHb.

OOpaboTKa AAHHBIX, XPAHAIIUXCSI

B (paiinax. TekCcTOBBIE U TBOUYHBIE
(aiinbl. DaitnoBble NEPEMEHHBIC
(¢aitnoBbie ykazarenu). Urenue

u3 (paiina. 3anuck B (aiin

32

BcnomorarenbHbie
ANTOPUTMBI

Paz0Ouenue 3agauun Ha noa3anaun.
[ToamporpaMMsl (poLEaypsl U
(¢yHkumn). Pekypcusi. PekypcuBHbie
00BEKTHI ((ppakTalibl). PEKypcuBHBIE
npoUeaAypsl U QYHKLIUH.
Hcnonbs3oBaHue creka uisi OpraHu3anuu
PEKYPCHBHBIX BBI30BOB.

Hcnonp3oBanue craH1apTHOR
OMOMMOTEKH A3bIKA TPOrPAMMHUPOBAHUSI.
IlopxnroueHue OnGIMoTEK
NOANPOrpaMM CTOPOHHUX
nponsBoauTencii. MOAYJIbHBIA IPAHIAIT
NOCTPOEHUS TPOrpamMm

Pa3OuBare 3ana4y Ha MOA3aAAYH.
OQopMIIATh TOTMYECKH LETOCTHBIC
WJIHA MOBTOPSIFOIIMAECS (PpAarMEHTHI
IPOrpamMMel B BUJIE TIOATPOrPAMM.
[TOSICHTH CYIIHOCTh PEKYPCUBHOTO
JIrOPUTMA.

Haxonutb peKypcuBHBIE OOBEKTHI
B OKPY>KaroIEM MUpE.

Onpenensate pe3yabTar padoTh

IPOCTOr0 PEKYPCUBHOIO aJIrOPUTMA.

Hcnone3oBaTek cTaHIapTHEIE
OMOMMOTEKM MOANPOrPaMM SI3bIKa
MpOrpaMMUPOBaHHUsl, OUOIMOTEKH
CTOPOHHUX ITPOU3BOAUTEIIEH.
[TpuMeHITh MOIYIBHBIN TPUHIUT
npu pazpabOTKe MPOrPaMM.
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Ilpakmuueckue pabomol:

1. Hcnoavzosanue noonpocpamm
CMAHOapmMHOL OUOTUOMEKU SA3bIKA
RPOSPAMMUPOBAHUS.

2. Paspabomxa noonpozpamm.

3. Pexypcuenvle noonpocpammei.

4. Mooynenwiii npunyun nocmpoeHus
npocpamm

33

YHCICHHBIC METOABI

YucneHnbie MeToabl. TOUYHOE U
NpUOIMKEHHOE PELLEHUS 3aa4K.
YuWCHEeHHBIE METOABI PELICHUS
YPaBHEHUI: METOI nIepedopa, METO
NOJIOBUHHOT O AeneHus. [ [pubnuxéHnoe
BBIYKCJICHHAE JUIMH KPUBBIX.
Brruucnenue miomaneii Gpuryp ¢
NOMOILBE YHCTIEHHBIX METOI0B (METOA
NPSIMOYTOJTBHUKOB, METO/ TPAIELIAIA ).
[Torck MmakcumMyMma (MUHUMYMA)
(PYHKUHMHA OJHOIN MEPEMEHHONW METOIOM
NOJIOBUHHOT'O ACTICHUS

[TosICHATE TPUHUMITBI PAOOTHI
YUCJICHHBIX METO/IOB, PA3HHULLY
MEXKTY TOUHBIM U IPUOIIMKEHHBIM
PELICHUSMU BBIUUCIUTEIBHBIX
3a1a4.

PazpabarbiBaTe ¥ OTIAKUBATh
IIPOrPaMMBI, PEANU3YIOLIE
YUCJIEHHBIE METOBI PEILEHUS
YPaBHEHU I, TPUOIIKEHHOE
BBIUKCJICHAE JUTMH KPUBBIX

Y TUIOIIAAEH pUryp, NOMCK MaKCUMyMa
(MUHMMYMA) GYHKUHAN OTHOM
[IEPEMEHHOM.

Ilpaknmuueckue pabomol:

1. Yucnennoe peuternue ypasneHuil.
2. Ilpubnusicénnoe gvruucienue Onun
KpUGulX u niowaoeti guzyp.

3. Houck maxcumyma (MuHuMymAa)

GyHryuu

35



®denepanpHas padbouast mporpamma | Mudopmartuka. 10-11 kmaccer (yriyOnéHHBIN yPOBEHb)

3.4 | Anroputmbl 00paboTKH 5 OOpaboTKa CUMBOJIbHBIX JAHHBIX. Hcnonb30BaTh BCTPOEHHBIE (PYHKIIUU
CUMBOJIbHBIX TAHHBIX Bcerpoennbie pyHKIMYM s13bIKA sI3bIKA TPOrPAMMHUPOBAHHUSI

nporpaMMupoOBaHus it 00paboTKu it 00pabOTKH CUMBOJIbHBIX CTPOK.

CHUMBOJIbHBIX CTPOK. AJITOPUTMBI PazpabarbiBaTh 1 OTIaKMBaTh

00pabOTKN CHMBOJIbHBIX CTPOK: IPOrpamMMBl, PEATIM3YIOLIUE TUIIOBBIE

NOJACYET KOJMYECTBA MOSBICHUN JITOPUTMBI 00PA0OTKH CUMBOJIBHBIX

CHMBOJIA B CTPOKE, Pa30UEHKE CTPOKH JAHHBIX HA BEIOPAHHOM SI3BIKE

Ha CJIOBA MO NPOOEIBHBIM CUMBOJIAM, IPOrpaMMHUPOBAHUSL.

NIOUCK MOACTPOKH BHYTPH JTaHHOM [TpeoOpa3oBbIBaThH YyncCIa

CTPOKH, 3aME€HA HalICHHON NOJACTPOKH | B CHMBOJIBHYIO CTPOKY M OOPaTHO.

Ha JPYI'YIO CTPOKY. I'eHepanus Bcex Ilpakmuueckue pabomol:

CJIOB B HEKOTOPOM aJi(paBHTE, 1. Ilocumsonvras 06pabomra cmpox.

YIOBJIETBOPSIOLIUX 3aJaHHBIM 2. Obpabomka cmpoxk

orpanuyeHusM. [IpeoOpazoBanue uncna | ¢ ucnoavzoeanuem GyHKkyui

B CUMBOJIHYIO CTPOKY U O0OPaTHO CmManoapmuoti OUGIUOMeEKU SA3bIKA
RPOPAMMUPOBAHUSL.
3. I'enepayus 6cex cios,
VOOBAEMBOPSAIOUUX 3AOAHHOMY
VCI08UIO

3.5 | Anroputmel 00paboTKH 10 MaccuBbl ¥ TOCIIE0BATEIBHOCTH [IpuBOAUTE MPUMEPBI OTHOMEPHBIX

MaCCHUBOB

yucen. Beraucnenue 0000MEHHBIX
XapaKTEPUCTUK SJIEMCHTOB MacCUBa
WJIM YUCJIOBOM MOCIEA0BATEIbHOCTH
(CyMMBI, TPOU3BEICHUS, CPEAHETO
apu(PMETUUECKOr0, MUHUMAIIbHOTO
1 MaKCUMAaJIbHOT'O 3JIEMEHTOB,
KOJIMYECTBA JICMEHTOB,

1 IBYMEPHBIX MACCUBOB.

[IpuBOAMTE MPUMEPHI 3a1a4

M3 MTOBCEIHEBHOM JKU3HH,
MPEANOIAraroInX UCIOIB30BAHUE
MAaCCHBOB.

PazpabarbiBaTh M OTIaKMBATh
[POrpamMMBbl, PEATU3YIOLLIAE TUIIOBBIE
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YIOBJIETBOPSIFOLINX 3aJaHHOMY
yCIIOBUIO). JIMHEHHBIN MOKCK
33JJaHHOTO 3HAYEHUS] B MACCUBE.
CopTupoBKa OTHOMEPHOTO MacCHBA.
ITpocTeie METOABI COPTUPOBKU
(MeTo My3bIpbKa, METOJI BBIOOpA,
COPTUPOBKA BCTAaBKaMU).
CopTUpOBKa CITUSHUEM.

BeicTpas coprupoBka MaccuBa
(asmroputM QuickSort).

JIBOWYHBIN MTOMCK B OTCOPTHPOBAHHOM
MacCCHBE.

JIByMEPHBIE MACCHUBBI (MATPHULIBI).
Anroputmel 00pabOTKHA JBYMEPHBIX
MAaCCHBOB. 3aIIOJIHEHUE JBYMEPHOTO
YUCIIOBOIO MACCHUBA M0 331aHHBIM
IPaBUJIaM, TIOUCK 3JIEMEHTA

B IBYMEPHOM MAacCCHBE,

BBIYMCJICHAE MaKCUMyMa (MUHAMYMa)
¥ CYMMBI 3JIEMEHTOB JIBYMEPHOTO
MacCHBa, MEPECTAHOBKA CTPOK

Y CTOJIOLIOB IBYMEPHOTO MAacCHBA.
Paspabomra npozpaym ons'pewerus
NPOCMbIX 34044 AHAIU3A OAHHBIX
(ouucmra Oanuwix, Kiaccugurayus,
AHAIU3 OMKIIOHEHUIL)

JIrOpuTMbI 00PaObOTKKM OHOMEPHBIX
Y JBYMEPHBIX MAaCCUBOB, Ha BHIOPAHHOM
SI3BIKE MMPOTPAMMHUPOBAHHS.
Paszpabamwvisame npoz2pavimvi
OJIs1'peuteHust NPOCMbIX 34044 AHANU3A
OAHHBIX.

Ilpakmuueckue pabomol:

1. 3anonnenue maccusa.

2. Bviuucinenue 06006uyéHHbix
XApaxkmepucmux Maccusd (4uciogoti
nocie006ameibHOCIU).

3. Houck MuHumanrvbHo2o
(MAKCUMATIBHOCO) F/1eMeHmMd 8 YUCTOBOM
Maccuse.

4. Jlunetinolii nouck 3a0amuHoco
3HAYEeHUsI 8 MACCUBE.

5. Ilpocmuvie memoOowi copmuposKu
Maccusa.

6. bvicmpas copmuposra maccusd.

7. JleouuHwlil nOuck.

8. Obpabomra mampuy,.

9. Ananuz oannwix

Hroro no pasaeny

44
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Pazgen 4. UnpopmMannoHHbIe TEXHOJIOTHA

4.1 | O6paboTKa TEKCTOBBIX 6 TeKCTOBBINI MPOLECCOP. PazpabarbiBaTh CTPYKTYpY JOKYMEHTA.
JOKYMEHTOB PenaxtupoBanue v popMarupoBaHue. Hcnonp30BaTh CpeacTBa aBTOMATH3ALUU

ITpoBepka opdorpaduu U rpaMMaTHKHA. | IPH CO3JAAHUM TOKYMEHTA.
CpencrBa oMcKa M aBTO3aMEHbI [TpuMeHsTH paBuIa LUTUPOBAHUS
B TEKCTOBOM ITPOLIECCOPE. UCTOYHUKOB U O(POPMIICHHUSI
Hcnonb30Banue CTUIIEH. Ooubnmorpaduyeckux CChUIOK.
CTPYKTYypUPOBAHHBIE TEKCTOBBIE [IpuHMMaTh y4acTue B KOJUIEKTUBHOM
JNOKYMEHTBL. CHOCKH, OTJIaBJICHHUE. paboTe HaJ TOKYMEHTOM.
KonnextusHas padora ¢ AokyMeHTaMu. | BeInoaHsaTe Ha0Op ¥ MPOCTYIO BEPCTKY
HHCTPYMEHTBI PELIEH3UPOBAHHUS MaTEMaTHYECKUX TEKCTOB.
B TEKCTOBBIX ITpoueccopax. Obmaunsie | Ilpakmuueckue padomol:
cepsuchl. JlenoBas nepenucka. Pedepar. | I. Bépcmka ookymenmoe
[TpaBusa TUTUPOBAHKS UICTOYHUKOB U C MAMEMAMUY ECKUMU POPMYIAMU.
opopmienus GudmMorpaduuecKux 2. Muococmpanudnvie Ookymenmol.
cchi1oK. OPopMIIEHUE CIUCKA 3. Konnexmusnasi'paboma
mareparypel. Cmanoapmot ¢ OOKyMeHmamu
oubUO2paAdUYeCKUX ONUCAHUII.
3HAKOMCTBO C KOMITBIOTEPHOUW BEPCTKOM
TekcTa. TeXHMYECKHE CPEeICTBA BBOIA
Tekcra. Crenuaiu3upoOBaHHbBIE CPEACTBA
PEIAKTUPOBAHUSI MATEMATHYECKUX
TEKCTOB

4.2 | AHaIM3 TAHHBIX 8 Anamm3 gaHHbix. OCHOBHBIC 331a41 [IpuBOAUTE MpUMEPHI 3a1a4 AHAIU3A

aHaJIn3a JaHHBIX: TPOTHO3UPOBAHME,
KJlaccupuKarus, Kjaacrepusalus,
aHaJIN3 OTKJIOHCHUIA.

JAHHBIX.
[TosicHATh Ha MpuMepax
MIOCIIEAOBATENIBHOCTE PEIICHUS 3a1a4
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[Tocnen0BaTENBHOCT PELICHUS 3aAa4
aHau3a JAHHBIX. COOp MEPBUYHBIX
JAHHBIX, OYMCTKA U OLICHKA KaueCTBa
JAHHBIX, BEIOOP WU/WITA TTOCTPOEHUE
MOJIENH, MPE0OPa30BaHNE NAHHBIX,
BU3YQJIM3ALMsL JaHHBIX, HHTEPIPETALMS
pe3yabTaroB. [IporpaMmHBbIe cpeacTBa
Y UHTEPHET-CEPBUCHI JUIsi 00pabOTKH

U TIPEACTABIICHUS JAHHBIX. bosbiine
JNaHHble. MammHHOE 00YUYEHUE.
HumennexmyanvHulii AHAIU3 OAHHbIX.
AHaNN3 TaHHBIX C TOMOLLIBIO
ANEKTPOHHBIX Ta0uL. Beuucienne
CYMMBI, CPETHETO apu(PMETUUYECKOTO,
HauOOJIBIIErO (HAMMEHBILETO) 3HAYCHUS
nuarna3oHa. BeruucieHue

KO3 (puIMEHTa KOPPEIALMH IBYX PSIIOB
JnaHHBIX. [locTpoeHne cTondyarsx,
JMHEWYATBIX U KPYTOBBIX IAArPAMM.
[Toctpoenue rpadpukoB QyHKIUIA.
[TonOop nuHUKM TpeHa, PELICHUE 3a1a4
POTHO3UPOBAHMSI.

UKCIIEHHOE peleHnEe YPaBHEHH I

C MOMOIIBIO MOA0Opa MmapaMmeTpa.
OnTuMu3anus Kak MOMCK HAMTYYIIEro
PEIICHHS B 3a1AHHBIX YCITOBUSIX.
LleneBast pyHKIMS, OTPAHUYECHUSI.

aHaJIA3a TAHHBIX.

Pewrare ipocthie 3a1aum aHanusa
JAHHBIX C TOMOUIBIO AJIEKTPOHHBIX
TaOmHuLL.

Hcnonb30BaTh COPTUPOBKY U (PUIBTPHI.
Hcnonb30BaTe cpencTsa AenoBoi
rpauKu 1711 HArJIAHOTO
IIPECTABIICHUS JaHHBIX.

Pewats npocTeie pacuéTHEIE U
ONTAMU3aLMOHHBIE 3a1a4 € TTOMOLIBIO
SIEKTPOHHBIX TAOJIHII,

Ilpaknmwueckue pabomoi:

1. Ananuz oanuvix ¢ NOMOWBIO
91eKMPOHHBIX MAO.IUY.

2. Haenaonoe npeocmasienue
pe3VIbMamos CMamuCmuyecrot
00pabomKU OAHHBIX 8 BUOE OUACPAMM
CpeoCcmeamu' peoaxmopd 1eKmpOoHHbIX
maoauy.

3. lloobop nunuu mpenoa,
NPOCHO3UPOSAHUE.

4. Hucnennoe pewrenue ypasHeHuil

¢ nomowyblo noobopa napamempd.

5. Pewenue 3a0ay onmumusayuu

¢ NOMOWYBIO INEKMPOHHBLX MAOIUY
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JlokanbHble ¥ T7I00AIbHBI MUHUMYMBI
1eaeBoi pyHKIMuU. Perenue 3anau
ONTUMU3ALMU C TOMOIIBIO

AJNIEKTPOHHBIX TAOJHI]
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136
YACOB I10 ITPOI'PAMME
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11 KJIACC
HanmMenosanue
No KommuecTBo OCHOBHBIE BUABI IEATETLHOCTH
Pa3cioB U TEM IIporpaMmmHO€E conepkaHue
n/m 4acoB oOyuaroumxcs

yueOHOro mpeaMera

Paspnen 1. Teoperuueckune ocH

OBbI HH()OPMATUKH

1.1

Hudopmanmst
1 MHPOPMALMOHHBIE
IIPOLIECCHI

10

TeopeTnueckue moaX0Abl K OLICHKE
KOJIMYECTBA UH(POPMALH.

3aKOH aJINTUBHOCTH MH(POPMALIAH.
®opmyna Xaprim. Uadopmanus u
BepoATHOCTE. Dopmyina LlleHHOHA.
AJNTOPUTMBI CKATUS JAHHBIX.

Anroput™m RLE. Anroputm Xaddmana.

Anroputm LZW. ANroputmel cxarus
JAQHHBIX

C MOTEPAMHU. Y MEHBIICHUE TTTYOUHBI
KOAMPOBaHUs 1BeTa. OCHOBHBIE HIIEU
anroputmMoB cxarus JPEG, MP3.
CKOpPOCTh TIepe1aun TaHHBIX.
3aBUCUMOCTb BPEMEHU MEPEAAUH

OT UH(POPMAIMOHHOTO 00bEMA TAHHBIX
Y XapaKTEPUCTUK KaHAJIa CBSI3H.
[TprunHbBI BOBHUKHOBEHUS OIIMOOK
npu nepenave qaHHbix. Koael,
NO3BOJISFOIME OOHAPY>KUBATh U
WCIPABJIATH OLIMOKH, BOSHUKAKOIIHE
py nepenave 1aHHeix. PaccrosiHue
Xsmmunra. Koguposanue

Xapakrepu3oBaTh pa3IMuHbIC
TEOPETUUYECKUE TIOAXOBI K OLIEHKE
KOJINYECTBA MH(POPMALIH.

OnuceIBaTh U3y4aeMble AITOPUTMBI
CKaTHsI TAHHBIX, CPABHUBATH
pe3yJIbTaThl UX PadoTHI.

Pemars 3a1aun Ha onpeaesieHue
BPEMEHH NEPEJAUYM JTAHHBIX M0 KaHATY
CBSI3U C MU3BECTHBIMH XapaKTEPUCTUKAMHU.
[TosiCHATH MPUHIUITEI OOHAPYKCHHS

Y UCIPABJICHUS OIMOOK MPHU Nepeiayve
JAHHBIX C TOMOLIBIO
NIOMEXOYCTOHYMBBIX KOJIOB.

[TosicHATH 3HAYECHHUE MTOHSATUIA
«CUCTEMAY, ITOJCUCTEMAY,
«CUCTEMHBIN 3 PeKTy,
«yTPaBJICHHUE);, 3HAYEHHE 0OPATHOMN
CBSI3U JUTSL JOCTHYKEHUSI LIETTH
YIIPABJICHHSI.
Ilpakmuueckue'padbomol:

1. Corcamue Oannvlx ¢ NOMOULLIO
anecopumma RLE.
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¢ moBTOpeHUEM OMTOB. KOIbI
X3MMUHTA.

CucreMbl. KOMITOHEHTBI CUCTEMBI M MIX
B3aumMoieiicTBue. CUCTEMHBIN dPHEKT.
YnpapneHue kak WH(OPMaIMOHHBIH
nporecc. O6parHas CBS3b

2. Colcamue OaHHBIX ¢ NOMOWbIO
aneopumma Xagpgpmana.

3. Coxcamue OanHbiX ¢ NOmMepsmMu
(aneopummer JPEG, MP3).

4. [lomexoycmotiqugvie KoOwl

1.2

MogaenupoBaHue

Mopenu u moaenupoBanue. Llenb
MOJACITMPOBAHMS. AJEKBATHOCTh
MOJIENT! MOJETTUPYEMOMY OOBEKTY UITH
IPOLIECCY, LM MOJETUPOBAHMSL.
dopmanmzanus TpUKIaIHbIX 3a4a4.
[Ipencrasnenue pe3yabTaroB
MOJIEIMPOBAHMSI B BUJE, YIOOHOM

IJ1s1 BOCIIPUSITHUS YETIOBEKOM.
["paduueckoe mpeaCTaBICHUE TaHHBIX
(cxembl, TAOUIIBL, TPAQUKH).

['padbr. OcHOBHBIC TOHATUS. Buab
rpagoB. Onucanue rpag)oB ¢ MOMOLIBIO
MaTpUI] CMEXHOCTH, BECOBBIX MATPHIL,
CIIUCKOB CMEXHOCTHU. Pelienune
JITOPUTMUYECKUX 33]1a4, CBA3aHHBIX
C aHaM30M rpadoB (IOCTPOEHUE
ONTUMAJIBLHOTO MYTH MEXKAY
BEpIIMHAMU Tpada, ONPeaCIICHUE
KOJINUECTBA PA3IMUHBIX MYTeH MEXKITY
BEPUIMHAMYU OPUEHTUPOBAHHOTO
alMKIMYECKOro rpada).

Hepesbs. bunapHoe nepeBo. [lepeBbs

OnpenensaTs NOHATUS «KMOJEIbY,
«MOJEITAPOBAHUE.
Knaccudunmposars Moaenu

110 3aJIaHHOMY OCHOBAHHIO.
OnpenensaTs nenb MOAETUPOBAHUS

B KOHKPETHOM CJIy4ae.

[IpUMEHATH arOPUTMBI HAXOKIAECHU S
KpaT4animx nyTei MEXXAY BEPIIHNHAMUI
OPHEHTUPOBAHHOTO Tpada.
[IpUMEHATH aNrOPUTMBI OIIPEAEIECHUS
KOJIMYECTBA PA3IUYHBIX MYTEH MEXKIY
BEPIIMHAMHA OPUEHTUPOBAHHOIO

Al KIn4YecKoro rpada.

[IpuBOAUTH MPUMEPHI UCTIOIB30BAHUS
JEPEBLEB U TPa(oB NpH OMUCAHUU
00BEKTOB M MTPOLIECCOB OKPYKAKOLIETO
Mupa.

Ctpouts aepeBo nepedopa BapHaHTOB.
XapaxkTepu3oBarh UTPy KaK MOJEIb
HEKOTOPOW CUTYALUN.

JlaBarb ONpeaeieHue BEIMTPBILIHOMN
CTPATETUH.
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noucka. CriocoObl 00xo/1a Aepena.
[Ipeacrapnenue apuhMeTUUECKUX
BBIPAYKEHHI B BUE JIEpEBa.
JIMCKPETHBIEC UTPHI IBYX UTPOKOB

¢ nosiHoM uH@opmanmei. [loctpoeHue
JepeBa nepedopa BapuaHTOB, OMUCAHUE
CTpaTeruy Urpsl B TAOIUYHON (opMme.
BBIMTpBILIHBIE U TPOUTPHILIHBIE
NO3ULIMH. BBIMIPBIIIHBIE CTPATETUN.

CpencTBa UCKYCCTBEHHOIO MHTEIIEKTA.

CepBHCHI MALLIMHHOTO TIEPEBOAA U
pacrio3HaBaHus YCTHOW PEYU.
KOrHUTUBHBIE CEPBUCHI.
HNnentudukanus v momuck
300paKEHUH, PACIO3HABAHKE JIMLI,
CaMo000y4aronImecs: CUCTEMBI.
HCcKyCCTBEHHBIN MHTEIUIEKT

B KOMITBFOTEPHBIX UI'Pax.
Hcnonp3oBaHue METOA0B
MCKYCCTBEHHOI'O UHTEIIEKTA

B 00YYarOIIUX CUCTEMAX.
Hcnoss3oBanre METOA0B
MCKYCCTBEHHOI'O UHTEIIEKTA

B POOOTOTEXHHUKE. IHTEPHET BELICH.
[lepcrieKTUBEI pa3BUTHSA
KOMITBIOTEPHBIX HHTEIICKTYATBHBIX
cucreM. HelipoHHBIE ceTH

OnuceIBaTh BBIMTPHILIHYIO CTPATETHIO
B 3aJaHHON UT'POBOW CUTYaLlMU

B (popme nepena uiaM B TaOJUYHOM
bopme.

ITosiICHATD MOHATUS KUCKYCCTBEHHBIN
UHTEIUIEKTY, «MAIIMHHOE 00 YUCHHEY.
IIpuBOoaMTH MpUMEPHI 3a1a4,
pelaeMeIX ¢ IIOMOILLBIO
HCKYCCTBEHHOI'0 MHTEIIJIEKTA.
Ilpakmuueckue pabomoi:

1. Ilouck eviucpviunoti cmpame2uu

8 uepe ¢ noHot uHpopmayueil.

2. Cpedcmsa uckycCcmeenHHo2o
uHmeJsiexma

Hroro no pazneny

18
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Pa3zaen 2. AnropurmMbl M NpOrpaMMHpOBaHue

2.1 | DneMeHTBl TEOpUHU 6 dopMay3anus MOHATHS AITOPUTMA. [1oACHATE TOHATHS «BBIYACITATEIbHBIN
JITOPUTMOB Mammuna TeroprHra Kak MPOLIECCY, «CIOKHOCTh AT OPATMAY,

YHHUBEPCATbHASI MOJIEIb BBIYMCIICHUI. «3((PEKTUBHOCTH AITOPUTMAY.
Te3uc Uépua—Trropunra. [TpuBoauTH MpUMEPBI 3PPEKTUBHBIX
Mawuna I[ocma. AJITOPATMOB.
Hopmanvnwie aneopugpmur Maprosa. CocTaBisATh TPOrpaMMel I MALIUHBI
Aneopummudecku Hepaspeutumole TeropuHra.
3a0aqu. 3a0aqa ocmaHosda. Hcnonvzoeame Hopmanivhvie
HegosmooicHocms asmomamudeckot aneopugmor Maproaa.
OMIAOKU NPO3PAMM. JlaBarh OLICHKY CJIOKHOCTH U3BECTHBIX
OrneHKa CJI0)KHOCTH BBIUMCIIEHUH. AITOPUTMOB.
Bpemst paboTel 1 00bEM ucnons3yemoii | Ilpakmuueckue padomol:
NaMsITH, UX 3aBUCUMOCTB OT pazmepa 1. Cocmasaenue npocmoii npoapammuol
UCXOAHBIX NaHHBIX. OneHKa onsa mawunel Tetopunea
ACUMIOTOTAYECKON CIOYKHOCTH
AITOPUTMOB. AJITOPAUTMBI
MTOJIMHOMHUAJIBHOM CIIOKHOCTH.
IlepebGopubie anroput™el. [Ipumeps
PA3TMYHBIX AITOPAUTMOB PELICHUS
OJTHOW 3aJ1a4¥, KOTOPBIE UMEIOT
PA3IMYHYIO CII0’KHOCTh

2.2 | AnropuTMBl 28 ITorck mpoCTHIX YUCEN B 3aJaHHOM Hcrnonp30Bare alnropuTM «pereTo

U CTPYKTYPBI JAHHBIX

JMAMA30HE C MOMOLIBIO AITOPUTMA
«perieTo JpatocheHay.
MHoropaspsiiHbIE LEIbIE YUCIIA,
3aJ1a4M JUTMHHON apu()METUKH.

Oparocena» it MoucKa MpoCThIX
YHCEN B 33JAHHOM JHAIA30HE.
[TosicHsiTh MpUHIMIIBEL 00PabOTKH
MHOTOPa3PSAAHBIX LENBIX YACEN
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CnoBapu (accolMaTUBHBIE MACCHBBI,
oToOpakeHus ). XAI-TaOUIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
CJIOBapsi JUIs 3aJaHHOTO TEKCTA.
Ananuz mexcma Ha ecmecmeeHHoM
sa3vike. Beioenenue
nocieoosamebHoCmeil no uLdoIoHy.
Pecynapnuie evipascenus. Yacmommoii
AHATIU3.

Crexku. AHaIU3 NPaBUIIBHOCTH
CKOOOYHOr0 BeIp@KECHUS. Brruucienue
apu(PMETUYECKOrO BEIPAKEHUS,
3aMUCAHHOTO B MOCT(QUKCHON Popme.
Ouepenu. Ucnionp3oBaHue ouepenn
JUISl BPEMEHHOTO XPAHEHHMSI TaHHBIX.
CesizHuble chucku. Peanusayus cmexa u
ouepeou ¢ NOMOUBIO CESA3HLIX CRUCKOB.
Anroputmel Ha Tpadax. [locrpoeHne
MUHUMAIBHOIO OCTOBHOIO JIEPEBA
B3BELLICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOT O Tpada.

06x00 epacgpa 6 eiybuny. 06x00 epagpa
6 utupury. KoImm4yecTBO pa3imyHbIX
IyTEH MEXKIY BEPIINHAMHA
OPUEHTUPOBAHHOT O ALMKIMYECKOTO
rpaga. Anroput™ J{eHKCTpBI.
Aneopumm Daotioa—Yopuaiia.

Y PECAM30BBIBATH COOTBETCTBYIOLIUE
AITOPUTMBI Ha SI3bIKE
IpPOrpaMMHUPOBAHUSI.

[TpuMeHsTH cTOBapH (ACCOLMATUBHBIE
MacCCHBBI, OTOOPaKECHHUS ) B 3a]1a4ax
00pabOTKH TaHHBIX.

BBIONHATE IPOCTOM aHAIKU3 TEKCTa
HA €CTECTBEHHOM SI3BIKE, B TOM YMCIIE
C UCIIOJIb30BAHUEM PETYJISIPHBIX
BBIPOKCHUA.

[TosicHsITh MpUHOMIIBL PaOOTHI CTEKA
Y OUYEPEIU, UCITONIb30BATh CTEKH

W OUYEPEIU ISl PELICHHUS
ATOPATMHUYECKUX 3aa4.
Peanu3oBbIBaTh U UCHIOIB30BATh
JBOWYHBIC (OMHAPHBIE) NEPEBBS

v rpadbl JUIs peIeHUs 3a1a4
00pabOTKM TaHHBIX.

Hcrnone3oBare [UHAMUYECKOE
POrpaMMUPOBAHUE

JUTsL BBIYACTICHHS PEKYPCUBHBIX
(yHKUMIA, moacYéTa KONMYECTBA
BapUAHTOB W PEUICHUS 3a1a4
ONTUMHU3ALUH.

Ilpakmuueckue padomei:

1. Ilouck npocmuix yucei 8 3a0aHHOM
ouanaszoue.
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JlepeBbs. Peanuzanus nepesa

C MOMOUIBIO CCBUTOYHBIX CTPYKTYDP.
JIBouuHbIC (OMHAPHBIE) NCPEBbSI.
[TocTpoenue aepeBa s 3aJaHHOTO
apu(pMETUIECKOrO BEIPAKEHUSI.
PekypcuBHbIE aropuT™Mel 00X04a
nepesa. Mcrionb3oBaHue creka u
odepeau Ajs 00Xoa 1epeBa.
JIMHAMUYECKOE TPOrpaMMHUPOBAHIE
KaK METOJI PELICHHUs 3a1a4 C
COXPAHEHUEM ITPOMEKYTOYHBIX
Pe3yJIbTAaTOB. 3a1a4H, PEIIAEMBIE C
MIOMOLLBIO TMHAMHUYECKOTO
IIPOrPaMMUPOBAHUS: BBIYMCIICHUE
PEKYPCUBHBIX (PYHKLIMIA, TOACYET
KOJIMYECTBA BAPUAHTOB, 331a41
ONTAMM3ALUU

2. Peanuzayus evryucienuil

¢ MHO2OPA3PSAOHBIMU YUCTIAMU.

3. [locmpoenue angasummuo-
YACMOMHO20 CLO8APst OISl 3AOAHHO20
mexkcmad.

4. Ananuz mexcma Ha ecmecmeeHHoM
A3bIKE.

5. Beiuucienue apugpmemuyeckoco
BLIPADICEHUS, 3ANUCAHHO20

8 nocmehukcHoli hopme.

6. Hcnonv3zosanue ouepeou.

7. Hcnonv3oeanue oepesves

0I5 BLIYUCTICHUS APUDMEMUYECKUX
BbIPUIICCHU.

8. Buiuucnenue onunbsl Kpamyariuieco
nymu mesxcoy eepuiuHamu 2paga
(aneopumm J[eiixcmpui).

9. Buiyucienue pekypcustvlx yHKkyuil
¢ NOMOUBIO OUHAMUYECKO2O
NPOCPAMMUPOBAHUSL.

10. Iloocuém ronuvecmsa 6apuanmoes
¢ NOMOUBIO OUHAMUYECKO2O
NPOCPAMMUPOBAHUSL.

11. Pewenue 3a0au onmumuzayuu

¢ NOMOUBIO OUHAMUYECKO2O
NpOCPAMMUPOBAHUSL
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2.3 | OcHOBBEI OOBLEKTHO- 16 [ousite 00 0OBLEKTHO- [TosICHSTE OCHOBHBIE MPUHITUITBI
OPUEHTHUPOBAHHOTO OPUEHTUPOBAHHOM 00BEKTHO-OPUEHTHUPOBAHHOTO
IpOrpaMMHUPOBAHUS nporpaMmMupoBaHuu. OOBEKTHI U IpPOrpaMMHUPOBAHUSI.

kiacchl. CBOMCTBA U METOIbI 00BEKTOB. | [IpoekTHpOBAaTh U MCIOB30BATh
OOBEKTHO-OPUEHTUPOBAHHBINA aHAJIN3. | MPOCTHIE KIIACChl OOBEKTOB.
PazpaboTka mporpamMm Ha OCHOBE [IpoexTrpoBaTh HEPAPXUU KIACCOB
00BEKTHO-OPUEHTHPOBAHHOIO IOJXO0/A. | JUIsl OMUCAHMS TPEAMETHOM
HMukancynsauus, Hacae10BaHue, 00JIacTH.
NOIUMOPHU3M. PazpabaTsiBaTh porpaMMel
Cpenpl ObicTpO#i pa3paboTku ¢ rpaduueckuM UHTEPPEHCOM.
nporpamm. [IpoekTupoBanue H3y4daTte BTOPOW A3BIK
uHTEp(eiica monb30BaTes. IPOrpaMMUPOBAHUS
Hcnonp30BaHue roTOBBIX VIIPaBiIseMbIX | IIpaknmuueckue pabomol:
BIIEMEHTOB JUIsl TOCTPOCHUS 1. Hcnonv3o6anue 20mogeix Kiaccos
uHTep(erica. 8 npoepamme.
O030p SI3BIKOB MPOrPAMMHUPOBAHMSI. 2. Paspabomxka npocmoii Rpo2pammbol
[TonsiTve 0 mapaaurmax C UCNONL30BANHUEM KIACCOB.
npOrpaMMUpOBanust. Fsyuenue 3. Pazpabomrka xnacca,
BMOPOCO $H3bIKA NPO2PAMMUPOGAHUSL UCNOTL3YIOUe20 UHKANCYIAYUIO.
4. Pazpabomxka uepapxuu Kidccoa.
3. Pazpabomxa npo2pammwi
¢ epauveckum unmeppeiicom
Hroro no pazueny 50
Pazgen 3. Un(popmMannoHHbIC TEXHOJIOTHH

3.1 | KoMmbroTepHO- 8 JTansl KOMIBKTEPHO- Briienars 3ransl KOMITBIOTEPHO-
MAaTEMATAYECKOE MAaTEMaTUYECKOr0 MOACIIMPOBAHMS: MaTEMaTUYECKOr0 MOACTIMPOBAHMS
MOJACIIMPOBAHUE NOCTAaHOBKA 3a7a4u, pa3padoTkKa Y PEATM30BBIBATH X C TTIOMOLIBIO
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MOJEITH, TECTUPOBAHUE MOCIIH,
KOMIIBIOTEPHBIN

SKCIIEPUMEHT, aHAIN3 PE3YJIbTATOB
MOJACITUPOBAHMSL.

Jluckperuszanus mpu MaTeMaTuIeCKOM
MOJEITMPOBAHUY HETIPEPBIBHBIX
poLEeccOoB. MoaeupoOBaHUe
IABWOKEHUs. MoaenupoBaHue
OMONIOTMYECKUX CUCTEM.
Maremarnyeckue MOJIEn

B DKOHOMUKE. BBIUMCIUTENbHBIE
SKCIIEPUMEHTHI ¢ MOJEISAMMU.
Komnwiomeproe mooenuposarue
cucmem ynpaeieHusl.

O06paboTka pe3ybTaToB
JKCIepuMeHTa. MeToa HauMEHbIINX
KBaaparoB. ONEHKA YMCIIOBBIX
apaMeTPOB MOACTUPYEMBIX OOBEKTOB
1 IIPOLIECCOB. BOCCTaHOBIIEHHE
3aBUCUMOCTEH 110 pe3ybTaram
3KCIIEPUMEHTA.

BepositHocTHBIE MOAEnu. MeTobl
MonTte-Kapno. UmurannoHHoe
mMozaemupoBanue. CUCTEMBI MAaCCOBOTO
00CTy>KUBaHUS

MIPOrpaMMHOT0 00ECIICYECHMUSI.
[TosicHSIT HEOOXOIMMOCTD U CYIIIHOCTh
JUCKPETU3ALMHA MTPH PELICHUT
BBIYMCITUTENBHBIX 33144 C OMOLIBIO
KOMIIBIOTEPOB.

Hcnonb30BaTh UMATALIMOHHOE
MOJEIIMPOBAHUE, B TOM YUCIIE HA
OCHOBE BEPOSTHOCTHBIX MOJIENIEH.
OOpabaTbIBaTh pe3yJIbTaThl
JKCIIEPUMEHTA.

Ilpakmuueckue pabomoi:

1. Mooenuposariue osusiceHus.

2. Mooenuposanue buonoeudeckux
cucmen.

3. Umumayuonnoe mooenupoeanue
¢ nomougbio memooa Monme-Kapiio.
4. Obpabomxra'pesyiemamos
9KCHnepumMeHma
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32

bazbl nanHbIx

10

TaOnmuuHbie (peNsLMOHHbIE) Oa3bl
JNaHHbIX. Tabnuia — npeacTaBiIcHHUE
CBEJCHMIT 00 OTHOTHUITHBIX 00BEKTAX.
ITone, 3amuch. Kimtou Ta0muner. Pabora
C rOTOBOI 0a30il NaHHBIX. 3aMOJHEHHUE
0a3bl JaHHbIX. [Touck, COpTUPOBKA U
(unbTpaLys JaHHBIX. 3aPOCHL

Ha BHIOOPKY JTAaHHBIX. 3ampoChl

C mapameTpamMu. BeraucisieMbie nosist
B 3aI1pocax.

MHuororabinyuHble 0a3bl JAaHHBIX.
Tunel cB3€i MEXAY TAOIMIIAMH.
Buemnuii ktou. LiemocTHOCTE Oa3bl
JAHHBIX. 3aMPOChl K MHOIOTA0JIMYHBIM
0azam JaHHBIX.

OcHogHble NPUHYUNBI HOPMATUSAYUU
oaz oanmvix. A3eix ynpaenenus
oannvimu SQL. Cozoanue npocmoix
3anpocoe Ha azvike SQL na 66100pKy
OAHHBIX U3 OOHOT MAOIUYbL.
Hepenayuonnvie 6azvi OaHHbIX.
Ixenepmuvie cucmemol

XapaxkTepu3oBarh 0a3y JaHHBIX KaK
MOJIEeTb TPEAMETHON 00J1aCTH.
[TpoekTupoBaTh MHOTOTAOIMYHYIO 0a3y
JTAHHBIX.

OCylIeCTBIIATh BBOJ U PEIAKTUPOBAHUE
JAHHBIX.

OCyLIECTBIISATE COPTUPOBKY, MOMCK

¥ BBIOOP JAHHBIX B TOTOBOM 0aze
JTAHHBIX.

DOopMHUPOBATH 3AMPOCH] HA IIOMCK
JAHHBIX B CPEJIE CUCTEMBI YITPABJICHHUS
0a3aMM TaHHBIX.

VYpasnars 6a30i TaHHBIX

C IMOMOILBIO MPOCTHIX 3aITPOCOB

Ha s13biKke SQL.

[TosicHATH 00JTACTH IPUMEHEHMS,
JOCTOMHCTBA U HEJOCTATKH
HEPEJSIMOHHBIX 0a3 TaHHBIX

B CPABHECHUU C PEIISILIMOHHBIMH.
Ilpakmuueckue pabomoi:

1. Paboma c comosoii 6a30ii OAHHbIX.
2. Pazpabomka mHocomabauyHot 6azol
OAHMBIX.

3. 3anpocwi k MHocomab.uuHoll base
OAHMBIX.

4. ¥Ynpasenenue oanuvimu ¢ nomouybio
azvika SOL
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3.3 | Beb-caiiTh 14 Hurepuer-npunokenus. [lonarue o [TosICHATE IPUHLMAIIBI TEXHOJIOTUH
CEPBEPHOM U KIIMEHTCKON YacCTsAX CalTa. | KKIUEHT — CEPBEPY HA IPUMEPE
TEeXHONMOTHS «KIIUEHT — CEPBEPY, €€ B3aMMO/IeicTBUS Opay3epa
JIOCTOMHCTBA U HEAOCTATKHA. OCHOBBI u BeO-ceprepa. Co3aaBaTh MPOCTHIE
s3bika HTML u kackagHbix Ta0mil BEO-CTPAHUILBI, UCTIOJIB3YS S3BIK
cruneit (CSS). Cuenapuu Ha sI3bIKe pasmetkn HTML, kackaaHble TaOaUIIbI
JavaScript. ®opMbl Ha BEO-CTpaHULIE. CTUJICH M CLICHApUM HA SI3BIKE
Pasmemenue BeG-caiiToB. Yciyra JavaScript. OnuceIBaTh TEXHOJIOTHIO
XOCTHHIA. 3arpy3ka (paisioB Ha caiT pa3sMELIeHUs CAaTOB B ceTU MHTEPHET.
Ilpakmuueckue padomol:
1. Cosoanue mexcmogoii
8eH-cmpaHuybi.
2. Cozoanue 6eb-cmpanuyul,
BKIOHAIOW UL MYIbMUMEOUTIHbLE
00vexmul (PUCYHKU, 36YKOBbIE OAHHbIE,
8U0€0).
3. Ogopynenue cmpanuyvl ¢ NOMOUBIO
KACKAOHBIX MAOIuYy cmuiet.
4. Hcnonwsoeanue cyeHapues Ha sA3vike
JavaScript
3.4 | KomnbrorepHas 8 BBox n300paskeHuii ¢ UCMOJIb30BAaHUEM | BBITIOTHATE OOIIY0 KOPPEKIIUIO
rpaguka PA3TMYHBIX IA(PPOBBIX YCTPOHCTB U (POBBIX N300PKEHUIA.

(uudpoBBIX (oTOANMNAPATOB U
MUKPOCKOIIOB, BUJIEOKAMEP, CKAHEPOB
U IPYTHX YCTPOWCTB).

['padmueckuii pegaxrop. PaspemecHue.
Kangpuposanue. Mcnipasnenue

[TpuMEHSTh UHCTPYMEHTHI
rpapuueCcKOro peAaKkTopa K OTACIbHBIM
00nacTsIM U300pakEHUSI.

CTpouTh MHOTOCIONHBIC N300pKEHUS
C MCIIOJIb30BAaHUEM MAaCOK, TOTOBUTh
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MEPCIEKTUBEI. [ HcTOrpamma.
Koppekuus ypoBHEH, KOPPEKIIMS LIBETA.
OO0ecuBeUMBaHUE LIBETHBIX
n300pakenuid. Perymb. Pabota

¢ obnactsiMu. OUIBTPEI.
MHOrocnoiHbIe U300PAKEHUSI.
TexcroBble citon. Macka ciios.
Kananer. CoxpaneHue BbIICIICHHON
obnactu. [loaroroBka wirocTpanmii
JUIs1 BE0-CaliTOB. AHUMHUPOBAHHBIC
N300pasKEHU L.

Bekropnas rpaduka. [IpuMUTHBEL
H3MeHnenne nopsaka 3J€MEHTOB.
BripaBHUBaHKE, pacpeaCICHHAE.
I'pynmmupoBka. Kpussie. dopmarsl
BEKTOPHBIX PUCYHKOB. Hcrione3oBanue
KOHTYPOB. BekTopH3anus pacTpoOBbIX
N300paKEHUH.

[TpyHIMIBI TOCTPOEHUS U
pECAAKTHPOBAHMS TPEXMEPHBIX
mozenei. CEeTOUHbIE MOJIEIIN.
Marepuanel. MonenmipoBaHue
VCTOYHUKOB OCBEIICHHs. Kamepsl.
AnutuBHbIE TexHOMOrMA (3D-
npuHTepsl). [ToHsITHE O BUPTYaTbHOMA
PEATBHOCTH M IOITOJTHEHHOM
PEATLHOCTH

WLTHOCTPALMHU ISl Pa3MEILICHUS

Ha BeO-caiiTax, co3/1aBarh
AHUMHUPOBAHHBIE M300PAKEHUSI.
Co3naBarb BEKTOPHBIE U300PKCHHUS
C MOMOILBIO PelaKTOpa BEKTOPHOMA
rpaMK1 UM UHCTPYMEHTOB
TEKCTOBOTO MPOLIECCOPA.
Ilpakmuueckue pabomei:

1. Obpabomxra yughpoewvix
Gpomoapaghuii (kaopuposanue,
uchpasieHue nepcneKmuenl, KOppeKyus
VPOBHETl, KOPPEeKYUsl Yeemd,).

2. Pemywwn yughposoix homoapaghuii.
3. Mnozocnoiitvie u300pasiceHusl.

4. Anumupoeantvie U300paAdICEHUsL.

5. BexmopHnas apaguxa
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3.5 | 3D-mMmoaenupoBaHue 8 [IpyHUMDBI TOCTPOCHUS U [TosICHATE IPUHLMIIBI TOCTPOCHUS
peAaKTUPOBAHUS TPEXMEPHBIX TPEXMEPHBIX MOJIEIIEN.
mozeneit. CEeTOUHBIE MOJECTIH. BoInonHATE onepauuu mno nocTpoeHUo
Marepuansl. MogemiapoBaHue U PEAAKTUPOBAHUIO TPEXMEPHBIX
VUCTOYHUKOB OCBeLeHus. Kamepsl. MOJEIEH.
AJIUTUBHBIE TEXHOJOTHH (3D- Pa3mernars Ha BUPTYAIIbHOM CLICHE
HPUHTEPHI). VCTOYHUKH OCBEIICHUS U KAMEPEI.
[ToHsiTE O BUPTYAIBHON PEAIBHOCTH [IpuBOANATH PUMEPBI UCIIOIB30BAHUS
U TOIIOJIHEHHON PEaIbHOCTH TEXHOJIOTUI BUPTYaJIbHOI
1 IOTOJITHEHHOW PEATbHOCTH.
Ilpaknmuueckue pabompi:
1. Cozoanue npocmuix mpéxmepHvix
Mooeietl.
2. Cemounwvie mMooeu.
3. Penoepune
Hroro no pazneny 48
PesepBHOE Bpemst 20
OBIIEE KOJIMYECTBO 136
YACOB 110 ITPOI'PAMME
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