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HOACHUTEJBHASA 3AITUCKA

[TporpamMma no nHpopmaruke (YrryOJEHHBIH YPOBEHD) HA YPOBHE CPEJAHETO
obmero oOpa3oBanusi pa3paboTaHa Ha OCHOBE TpeOOBaHWIl K pe3yabTaram
OCBOCHMSl OCHOBHOH  00pa3oBaTeNbHOM  NpoOrpaMMbl  CPEAHEro  OOWIETO
oOpazoBanus, npeacraBieHHbix B GI'OC COO, a Takxke ¢eacpaibHON padboueii
IPOrpaMMbl BOCITUTAHMS.

[TporpaMmMa mo wuHpOpMaTUKE [AET NPEACTABICHUE O UENAX, OOueh
cTparerud OOY4YEeHMs, BOCIHMTAHWS W Pa3BUTHS OOYyYaAKOIIUXCS CPEACTBAMH
yueOHoro npeamera «MHpopmarnka» Ha yriayOnéHHOM YPOBHE, YCTAHABIMBACT
00s13aTeNbHOE PEAMETHOE COJIEPKAHUE, npeaycMarpuBacT €ro
CTPYKTYPUPOBAHHUE MO Pa3JiciaM U TEMaM Kypca, ONMPEACIISET PACHPEACICHUE €T0
no kjnaccam (rogaM M3ydeHus), 1aéT NPUMEPHOE pacHpeaesiCHUE YUeOHBIX YacoB
N0 TEMATHYECKUM  pasfeliaM Kypca UM PEKOMEHIYEMYK  (IPUMEPHYIO)
NOCIEAOBATENBHOCTE  HMX  M3YYEHMST €  YYETOM  MEXKNPEAMETHBIX U
BHYTPUIIPEAMETHBIX ~ CBA3€H, JIOTMKM Y4eOHOrO  NOPOLECCA, BO3PACTHBIX
0COOEHHOCTEH 00YUarOIIUXCS.

[TporpamMma o uHPOPMATUKE OMPEAENIIET KOJTMYECCTBEHHbBIE U KAYECTBCHHBIE
XapaKTEPUCTHKU YUEOHOr0 Marepraia Ajs KaKIOTO rojia U3yuYeHus, B TOM YUCIIC
JUI COACPYKATENIbHOTO HAMOJHEHHs Pa3HOr0 BHJA KOHTPOJIA (IMPOMEXKYTOYHOMN
aTTecTauuu oOyJaromuxcs, BCEPOCCUHCKHAX POBEPOUHBIX pador,
roCyIapCTBEHHON MTOTOBOM arTecTaumu). [IporpaMma no MHGOPMATHKE SIBIISIECTCS
OCHOBOM /Il COCTABJICHUSI ABTOPCKMX YYEOHBIX MPOrpaMM MW YYEOHUKOB,
NOYPOYHOIO TUIAHUPOBAHMS KYpCa YUUTETIEM.

Hudopmaruka B cperHeM 001eEM 00pa30BaHUH OTPAXKACT:

CYUIHOCTh MH(OPMATHKM KAaK HAYYHOH JWMCUMIUIMHBI, M3y4YarolEei
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MO>KHOCTH aBTOMATH3AllMA MHPOPMALMOHHBIX
IPOLECCOB B PA3JIMUHBIX CUCTEMAX;

OCHOBHBIE ~ 00JlaCTM  MPUMEHEHUST  UHQPOPMATUKK, TOPEKIAE  BCETO
WH(OPMALMOHHBIE TEXHOJIOTUH, YITPABJICHUE U COLMAIBHYIO Chepy;

MEXIACUMIUIMHAPHBIA ~ XapakTep HMHPOPMATHKM W HMH()OPMALMOHHOMA
JESATEITLHOCTH.

Kypc undopmatiku misi ypoBHSI cpeHero o0uiero oOpa3oBaHUsl SIBISIETCS
3aBEPIIAIOLIMM JTAOM HEMNPEPBIBHOW MOArOTOBKM O0yYarOMMXCS B 00nacTh
UHPOPMATUKA U UHPOPMALIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHM, OMMUpaeTcs
HA COJIEP’)KaHUE Kypca MH(POPMATHKKN YPOBHsS OCHOBHOrO 001IEro 0Opa3oBaHUs W
OMBIT ~ TMOCTOSIHHOTO ~ MPUMEHEHUS  MHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHMA, HAET TEOPETHUECKOE OCMBICIEHHE, MHTEPIPETALNAIO U 000OLICHHE
3TOTO OMBITA.



Pesynbrarel  yriiyOnéHHOr0  ypoBHS  HM3y4eHMst Y4eOHOro MpeaMera
«UH(popMarnkay OpPUEHTHPOBAHBI HA TMOJYYEHUE KOMIIETCHTHOCTEH ISt
nocienyroneii  mpopecCHoOHaIbHOM  EATETbHOCTH Kak B paMKax JIaHHOMN
NPEAMETHON 00J1aCTH, TaK U B CMEXKHBIX ¢ HEll o0nacTsx. OHM BKJIKOYAIOT B CEOS:

OBJIAZICHUE KJIFOYECBBIMU TOHATHUSAMH W 3aKOHOMEPHOCTSMH, HAa KOTOPBIX
CTPOMUTCS JaHHAs NPEeaMETHas 00NacTh, PACIO3HABAHWUE COOTBETCTBYIOIIMX MM
NPU3HAKOB M B3aUMOCBS3EH, CTOCOOHOCTh AEMOHCTPAPOBATh PA3JIMYHBIE TOIXObI
K U3YUYCHHUIO SIBJICHUH, XapaKTEPHBIX U U3y4aeMOi NPEeAMETHON 001acTu;

YMECHHE pelarb TUIOBbIE MPAKTHYECKUE M TEOPETHUYECKHAE 3a/auM,
XapakTepHBIC s  HCIOJB30BAHHMS METOJOB W MHCTPYMEHTapUs JaHHOW
MPEeAMETHON 00J1aCTH;

HAIAYUE TPEACTABICHUI O JAHHOM MPEeAMETHON 00JIaCTH Kak LEIOCTHOM
TEOPUH (COBOKYITHOCTH TEOPHUIA), OCHOBHBIX CBSI3IX CO CMEXHBIMU OOJIACTIMHU
3HAHWUM.

B pamkax yrinyOnéHHOTro ypoBHS M3y4eHHs MHPOPMATHUKKA O00ECIEYMBAETCS
LEJICHAITPABJICHHAs MMOATOTOBKA OOYYAOIIMXCS K MPOJOJDKEHUIO 00pa3oBaHUs B
OpraHm3aimsx  Opo(ecCHOHATBLHOTO  00pa3oBaHMsT MO  CHEHUAIBHOCTSM,
HEMOCPEACTBEHHO CBSI3aHHBIM C  LHA(PPOBBIMA TEXHOJOTHSIMM, TaKHMM Kak
MporpaMMHasl MHXEHEpHs, MHPOPMaMOHHAs O€30MacHOCTh, WH(OPMAIIMOHHBIE
CUCTEMBl M TEXHOJIOTUM, MOOWJIBHBIE CHUCTEMBI W CETH, OOJIbIIME JAHHBIC W
MAalIMHHOE OOYyYEeHHE, TMPOMBILIUICHHBIH WHTEPHET BEWIEH, WCKYCCTBEHHBIN
WHTEIJIEKT, TEXHOJOTMM OECHPOBOAHON CBSi3W, POOOTOTEXHHKA, KBAHTOBBIE
TEXHOJIOTMH, CUCTEMBI PACHPEACIEHHOTO PEECTpa, TEXHOJOTHU BUPTYAJTBHOU M
JIOTIOJTHEHHOW PEATbHOCTEM.

OcHOoBHast 1enp u3yueHuss ydeOHoro mnpeamera «HMHpopmaTtuka» Ha
yrayOnéHHOM  YpOBHE CpeaHero o0miero oOpa3oBaHus —  OOECICUYCHHE
JAJIbHEHIIET0 Pa3BUTUST WHPOPMALMOHHBIX KOMIETEHIMA O0y4YaroIIerocs, €ro
TOTOBHOCTH K KM3HW B YCIIOBUSIX PA3BHBAIOIICTOCS MH(OPMALMOHHOIO O0IIECTBA
¥ BO3paCTAlOIICH KOHKYPEHIMH HAa PbIHKE TpyJa. B CBA3M ¢ 3TUM M3ydeHHE
uH(popmaruku B 10—11 knaccax H0IKHO 00€CTICUUTh:

c()OPMUPOBAHHOCTh MUWPOBO33PCHUSI, OCHOBAHHOTO HA TMOHUMAHUM POJIU
uH(pOpMaTUKKA, WHPOPMALMOHHBIX W KOMMYHHKAIMOHHBIX TEXHOJIOTMHA B
COBPEMEHHOM OOIIIECTBE;

c()OPMUPOBAHHOCTH OCHOB JIOTUYECKOTO U AJITOPUTMHUYECKOTO MBILIIEHMUS,

c()OPMUPOBAHHOCTh YMEHWI pa3nmuyare (aKTbl W OLEHKW, CpPaBHUBATh
OLICHOYHBIC BBIBOJBI, BHJETh WX CBSA3b C KPUTECPUSMHU OLICHWBAHHS M CBS3b
KPUTEPHUEB C ONPEACTIEHHON CUCTEMON [IEHHOCTEM, IPOBEPSTH HA TOCTOBEPHOCTE U
00001ark nHpoOpMaIuIo;



C()OPMUPOBAHHOCTb ~ NPEIACTABICHUA O BIMSHUM  MHPOPMALUOHHBIX
TEXHOJOTM Ha >KA3Hb 4YEJIOBEKA B OOIIECTBE, MOHMMAHHUE COLMAIBHOTO,
3KOHOMHUYECKOTO, TOJUTUYECKOTO, KYJIBTYPHOTO, HOPHUAMYECKOTIO, TPUPOIHOTO,
SPrOHOMHYECKOTO,  MEAMLIMHCKOIO M (PM3MOJOTMYECKOr0  KOHTEKCTOB
WH(OPMALMOHHBIX TEXHOIOTHIA,

OPUHATHAE MPABOBBIX W 3TUYECKUX ACMEKTOB MH()OPMALMOHHBIX TEXHOJIOTHMA,
OCO3HAHUE OTBETCTBEHHOCTH JIIOJIEN, BOBICYEHHBIX B CO3IaHUE U MCIOJIB30BAHKE
WH(OPMALMOHHBIX CUCTEM, PACTPOCTPAHEHUE HHPOPMALIIH;

CO3/IaHWE YCIIOBUH Ul PA3BUTHS HABBIKOB yUEOHOW, MPOCKTHOH, HAy4YHO-
UCCIICIOBATENLCKONH W TBOPYECKOM AEATENbHOCTH, MOTMBAUMU OOYYarOLIMXCSA K
CaMOpPa3BUTHIO.

B conepxannn yueOHoro mpeamera «MHpopmaTHkay BBIACTSIOTCS YETHIPE
TEMATHYECKUX pasjena.

Paznen «llu¢ppoBass rpamMoOTHOCTBY IIOCBALIEH BOMNpPOCAM YCTPOWCTBA
KOMIOBIOTEPOB M APYTHX JJIEMEHTOB LH(PPOBOTO  OKPYKCHMSI, BKIIHOYAs
KOMIBIOTEPHBIE CETH, UCMOJIb30BAHUIO CPEJICTB ONEPAMOHHON CUCTEMBI, padoTe B
ceTh MHTEpHET W WCMOJIB30BAHUIO WHTEPHET-CEPBUCOB, WH(()OPMALMOHHON
0€30NMacHOCTH.

Paznen «Teopermyeckne OCHOBbI HMH(OPMATHKH» BKIOYAcT B CeOs
NOHATUWHBIA anmapar WHMOPMATHKHW, BONPOCH KOAWPOBaHWS WH(pOpMALWH,
U3MEPECHUS MH(OPMAIIMOHHOTO 00BbEMA JAHHBIX, OCHOBBHI aJIreOpbl JIOTUKU M
KOMITBIOTEPHOTI'O MOJEITUPOBAHUSI.

Paznen «AaropurvMbl M NPOrpaMMHPOBAHHME) HAINPABICH HA PAa3BUTHE
AITOPUTMUYECKOTO MBILLICHHUS, pa3paboTKy aITOPAUTMOB M OLEHKY MX CIIOXKHOCTH,
(OpMUPOBAHME HABBIKOB PEATM3alMU MPOTPaMM Ha SI3bIKAX MPOrPAMMHUPOBAHHMS
BBICOKOT'O YPOBHSI.

Paznen  «H(popManuoOHHBIE  TEXHOJOTHW»  IOCBALIEH  BOIpPOCAM
OPUMEHEHUS HH(POPMALNMOHHBIX TEXHOJOTWH, PEATM30BAHHBIX B MPHUKIAIHBIX
MPOrPAMMHBIX MPOAYKTaX U UHTEPHET-CEPBUCAX, B TOM YHKCIIE B 33[a4aX aHAIN3a
JAHHBIX, WMCIONB30BAHUID 0a3 JAHHBIX M JJICKTPOHHBIX TAOMUL[ [UIsl PEIICHUS
MPUKJIAAHBIX 3a1a4.

B npuBenénHoMm nanee copepxaHuu yueOHoro npeamera «HMHpopmarukay
KYPCUBOM  BBIJEICHBI JIOMOJIHATENIBHBIE TEMBI, KOTOPBIE HE BXOIAT B
00s13aTENBHYIO MPOTpaMMy O0OYUYEHHSI, HO MOTYT OBITh MPEAIOKEHBI ISl U3YUYCHHS
OTJEJIbHBIM MOTUBHAPOBAHHBIM M CITOCOOHBIM 00y YarOIIAMCSI.

YrnyOnéHHblii YpOBEHb W3y4YeHUs WHPOPMATHKH PEKOMEHIYETCS  JUIs
TEXHOJIOTMYECKOTO  MPOQMIIs, OPUEHTHPOBAHHOIO HA  HMHXCHEPHYKO U
WH(POPMAMOHHYO C(hEPBl ACITENBHOCTH. YTIYOJIEHHBIH YPOBEHb W3YyYCHUS
uH(pOPMaTUKKA OOECTICUMBACT. MOATOTOBKY OOy4YarOIUXCsl, OPUEHTHPOBAHHBIX HA



CMECUMATBHOCTH B 00JaCTM WH(MOPMAIMOHHBIX TEXHOJOTMA M HMHKXEHEPHBIE
CMEUMAIBHOCTU, y4acTHE B TPOCKTHON W MCCIEIO0BATENILCKOM AEATENbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMM HAMpaBJICHUSIMU OTpaciu HMH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHA, MOArOTOBKY K YYaCTHIO B OJIMMITHAAX U CIAUE
EnuHoro rocy1apcTBEHHOIO 3K3aMeHa o HH(OPMAaTHKE.

[TocnenoBaTeNbHOCTh M3yUYEHUS TEM B TpeAenax OJHOro rojaa oOyudeHUs
MOKET OBbITh M3MEHEHA MO YCMOTPEHWIO YUYMTENs MpU MOATOTOBKE padouei
IpOrpaMMbl U TIOYPOYHOTO MJTAHUPOBAHMUSI.

OO01wee 4ynciio YacoB, PEKOMEHAOBAHHBIX 1Sl M3YUYeHHs MH(pOpMaTUKu — 272
yaca: B 10 kyacce — 136 yacoB (4 yaca B Heeno), B 11 kimacce — 136 vacos (4 yaca
B HEJIENIO).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

u¢posast rpaMOTHOCTH

TpeboBaHusl TEXHUKM OE30MACHOCTM M TUTMEHBI TMpu  pabore ¢
KOMIBIOTEPAMH U APYTUMU KOMIOHEHTaMU LU(PPOBOTO OKPY>KEHUS.

[TpuHIMNBl PabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM. APXHTEKTYpa
¢on Helimana. ABTOMATHYECKOE BBIMTOJHEHUE MTPOrPAMMBbl  MPOLIECCOPOM.
OnepaTtuBHas, TOCTOSHHAs M JOJTOBpeMEHHas namsaTb. OOMEH JaHHBIMH C
MOMOILLBHIO KH. KOHTPOJIIEPH! BHEIIHUX YCTPOKCTB. [IpsAMOil JOCTYN K IAMSATH.

OCHOBHBIE ~ TEHACHLUMHM  Pa3BUTUS  KOMIIBIOTEPHBIX  TEXHOJIOTH.
[TapannensHble BBIYMCIICHHSI. MHOronpouneccopHeie CUCTEMBI.
CynepkoMnbroTepsl. Pacnipencnénnbie BEIUMCIUTEIBHBIE CUCTEMBI U 00padoTKa
OonblMX JaHHBIX. MoOOWbHBIE LHMQPPOBBIE YCTPOHCTBA M HX pOJb B
KOMMYHHKALMX. Bcerpoennsie KOMITBEOTEPBI. MUKPOKOHTPOJUIEPHI.
PoGoTu3npoBaHHbIE MPOU3BOICTBA.

[TporpaMMHOe 00ecTieueHrEe KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. BHIbI
OPOrpaMMHOrO o0OecreueHuss U WX HasHaueHue. OCOOEHHOCTH MPOrpPaMMHOI0
oOecrieueHuss MOOMIBHBIX YCTpoicTB. I[lapainenbHoe OPOrpaMMUPOBAHUE.
CucremHoe mnporpaMMmHoe oOecreueHre. ONepalMoOHHBIE CHCTEMBL. Y THIIMTHI.
HpaiiBepbl  ycrpoiictB.  HHCTASAUMA W ACHHCTAUSLUSA — [TPOrPaAMMHOIO
o0ecreyeHusl.

daiinoBele cucTeMbl. [IpUHIMNBI pa3MenieHWs] U UMEHOBaHUs (aiioB B
JNOATOBpeMEeHHOM nmaMsTh. [11a0noHsl 1y onvcanus rpynn Qainos.

[TporpamMmmHoe obecnieueHue. JIMEH3NPOBaHUE MPOrPaMMHOI0 00ECIEYCHHUS
u nudpoBeix pecypcoB. IlponpuerapHoe ®  CBOOOJHOE MPOrPaMMHOE
obecnieueHne. KomMepueckoe 1 HEKOMMEPUYECKOE HCIOJIB30BAHUE MTPOrPAMMHOTO
obOecnieueHuss W LUQPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBACMAas
3aKOHOAATENbCTBOM Poccuniickoil denepanny 3a HEMPABOMEPHOE MCIOJIB30BAHUE
IPOrpaMMHOr0 0OecreueHust U LA(PPOBBIX PECYPCOB.

[TpuHUMITBI TOCTPOCHHMS U AIMIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBbie ipoTokosbl. Cetb MuTEpHET. Anpecanus B ceth MHTepHET. [IpOTOKOIIEI
creka TCP/IP. Cuctema TOMEHHBIX UMEH.

Paznenenne IP-cetm Ha moaceTM ¢ MOMOLIBKO MAacok moxcerei. CereBoe
AAMUHUCTPUPOBAHUE. [IoydeHne NAaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEPA.
[TpoBepka Hanuuusi CB3UM C Y3JIOM ceTh. OnpeneneHue Mapipyra ABHIKEHUS
MTAKETOB.

Bunet  nesareneHoct B cetm HMuatepner.  CepBuckl MHTEpHETA.
['eonH(popMaMOHHBIE CUCTEMBI. [ €0JOKALIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHHU



(HampuMmep, JIoKalsi MOOWJIBHBIX TENEPOHOB, OMPEIAECICHUE 3arpy>KEHHOCTH
ABTOMArucCTpascii), MHTEPHET-TOPrOBJIsL, OPOHUPOBAHUE OUJIETOB U TOCTUHUIL,

['ocynapcTBEHHBIE 3JEKTPOHHBIE CEPBUCHI M yCiayru. ConManbHBIE CETH —
OpraHu3alys KOJUICKTUBHOTO B3aMMOJCHCTBUSL M OOMEHa JaHHbIMU. (CeTeBoid
ATUKET. TpaBWia MOBEACHHS B KuOeprpocTpaHcTee. [IpoOnemMa MOAIMHHOCTH
noJy4eHHOM nH(popManun. OTKPBITEIE 00Pa30BATENBHBIE PECYPCHI.

TEeXHOTEHHbIE W 3KOHOMHYECKHE YIPO3bl, CBA3aHHBIE C HCIOJIB30BAHHEM
WH(OPMAMOHHO-KOMMYHHKAIIMOHHBIX TEXHONOTWH. OO0mme nmpoOiieMbl 3alUThI
uHpopmanmu ¥ HHPOpMAUMOHHOW  Oe3omacHocTH.  CpeacTBa  3alIUTHI
uH(pOpPMALM B KOMIIBIOTEPAX, KOMIMBIOTEPHBIX CETAX W ABTOMATHU3WPOBAHHBIX
uH(popMaMOHHBIX cucTemax. [lpaBoBoe oOecneueHne MHPOPMALMOHHON
0€30NMacHOCTH.

[IpenoTBpalieHue  HECAHKIMOHWPOBAHHOTO  JMOCTyNma K JIMYHOWM
KOH(UACHIMATBEHOW MHPOPMALMK, XPAHSALICHCS HA MEPCOHATBHOM KOMITBIOTEPE,
MOOWJIBHBIX YCTPOMCTBaX. BpenoHOCHOE MporpaMMHOE OOECHEUECHUE U CIOCOOBI
OOpeOBI ¢ HUM. AHTHUBUPYCHBIC NporpaMmbl. OpraHu3anms JIMYHOTO apxuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3ammra apxusa.

[[udppoBanrie naHHBIX. CHUMMETPUYHBIE W HECUMMETPUYHBIE HIHQPHI.
[Mudper npocroii 3amenwl. [udp Ilesaps. [upp Bwxenepa. Anroputm
mrdpoBaHust RSA.

Teoperuveckne 0CHOBbI HHPOPMATHKH

HWudopmauns, nanHsie U 3HaHus. MHPOpMaAMOHHBIE MPOLECCH B MPUPO/E,
TEXHHUKE W OOLIECTBE.

HenpepbiBHBIE W AWCKPETHBIE BEIMYMHBI W CHTHAJIBL. HeoOxoammocThb
JUCKPETH3alMA HH(POPMALMK, MPEAHA3HAYCHHON Al XPaHCHWs, MEpeiadd M
00pabOTKHN B IU(PPOBBIX CUCTEMAX.

JIBOMYHOEC KOAMpPOBAHHME. PaBHOMEpPHBIE M  HEPABHOMEPHBIE  KOJBL
JlekommpoBaHue COOOIICHUM, 3aMACAHHBIX C MOMOLIBI0 HEPABHOMEPHBIX KOJIOB.
Yenosue @ano. IlocTpoeHrne OAHO3HAYHO IEKOAMPYEMBIX KOJOB € IOMOILBIO
nepeBa. EnvHULB M3MEPEHUsT KOonr4decTBa MHpopManuu. An(paBUTHBIA TOIX0I K
OLICHKE KOJIMYECTBA H(OPMALUK.

Cucrembl cumuciicHus. Pa3BépHyTas 3amuch LETBIX W JAPOOHBIX YHCEN B
NO3ULMOHHOM cucteme cumciacHus. CBOHCTBA MO3WLIMOHHON 3alMCH YHCTA!
KOJIMYECTBO LM(P B 3aMUCH, TPU3HAK AEIMMOCTH YMCIa HA OCHOBAHUE CUCTEMBI
CUMCTIEHHsI. AJITOPUTM MEPEBOAA LENOTO YMCiIa U3 P-U4YHON CUCTEMBI CUACTICHHS B
JECATHYHYI0. AJITOPUTM TMEPEBOa KOHEUHOH P-M4HOI npoOM B NECATUUHYIO.
AJTOpPATM MEPEBOJA LIEJIOT0 YHCIA M3 ACCATHYHOM CHUCTEMBI CUUCIICHUS B P-
nyHyto. [lepeBon KOHEUHOW JecATHYHOH Jpodu B P-munyro. J[BowvHas,
BOCBMEPHUYHAS W IICCTHAALATEPHYHAS CUCTEMbI CUHCIICHUS, CBA3b MEXKAY HHUMH.



ApupMETHUECKIE ONEPALANA B TO3UIMOHHBIX CUCTEMAaX CUMCIEHUS. TponyHas
YPABHOBELICHHAS CUCTEMA CUMCIIEHUS. J[BOMYHO-ACCATUYHAS CUCTEMA CUUCIICHUSI.

KomupoBanue TtekcroB. KommpoBka ASCIL. OnHoOalTHBIE KOJUPOBKH.
Crangaptr UNICODE. Komumpoka UTF-8. OmnpeaeneHue HHPOPMALMOHHOTO
00BEMA TEKCTOBBIX COOOIICHUH.

Komupoanue  u3zoOpakenumii. OleHka  uH(OpManuMOHHOTO  00BEMA
rpauyueCKuX JaHHBIX MPU 33JaHHBIX PA3PELICHAN U TTyOWHE KOAUPOBAHMS LIBETA.
IlBetoBbie Monenu. BekropHoe komupoBanue. dopmatsl rpaduueckux (¢aisos.
TpéxmepHas rpaduka. OpakTanbHas rpaduka.

KoaupoBanue 3Byka. OnieHka HHPOPMALMOHHOTO 00BEMA 3BYKOBBIX JAHHBIX
IIPU 33JaHHBIX YaCTOTE AUCKPETU3ALMH U PA3PATHOCTH KOJAUPOBAHUSI.

Anrebpa noruku. [loHsTue BhICKA3bIBaHMS. BBICKa3bIBaTENBHBIE (HOPMBI
(mpeaukatel). KBaHTOPHI CYIIECTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue oneparyu. TaOnauIbl MCTUHHOCTH. JIOrMYECKUE BBIPAKEHUS.
Jlormueckue TtoxaecTBa. JlOKa3arenbCTBO JIOTHYECKUX TOKIAECTB C TMOMOLIBIO
TaOJIML ICTHHHOCTH. JIOrn4ecKne onepanuu U ONEpaluy HaJ MHOKECTBAMH.

3akoHbl anreOpel JIOTUKH. OKBUBAJICHTHBIE MPEOOpPa30BaHUsl JOTHYECKHX
BBIPDOKECHUNA. JIOTMYECKHE YPABHEHUS U CUCTEMBI YPABHEHUH.

Jlornyeckue (QyHKIMH. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHUYECKUX
(PYHKLMIA OT KOTMYECTBA apryMEeHTOB. [ 10JTHBIE CUCTEMBI TOTHYECKAX (PYHKIUH.

Kanonnueckne  popmbl  jormyeckux  BbIpakeHWid.  COBEpIICHHBIC
JIU3BIOHKTUBHBIE W KOHBIOHKTHBHBIC HOPMAJIbHbIE (OPMBI, QITOPUTMBI HX
NOCTPOEHUS N0 TaOJINIE UCTHHHOCTH.

Jlornueckne 53MEMEHTBI B cOCTaBe Kommbrotepa. Tpurrep. Cymmarop.
MHuoropa3psassiii cymmarop. [locTpoeHre CxeM Ha JIOTMYECKMX BJIEMEHTAaxX IO
3aJJAHHOMY JIOTUYECKOMY BBIPRKEHUIO. 3alUCh JIOTUYECKOTO BBIPAKEHHUS 110
JIOTHYECKON CXEME.

[IpencraBineHre UENBIX YHMCEN B NAMATA KOMIBIOTEPA. OrpaHMYEHHOCTH
Mana3oHa 4YWCENl TPU OIPAHMYEHUM KOJMYECTBA pa3panoB. llepemonHenue
pa3psiIHON CETKU. Be33HAKOBBIC M 3HAKOBBIEC JAHHBIC. 3HAKOBBIA OWT. JIBOMYHBII
JOTIOTHUTENBHBINA KOJ OTPULATENBHBIX YU CEIL.

[ToOuToBEIE JOrMYecKHe onepauuu. Jlormyeckuii, apupMETHUYECCKUA W
nuKIMYeckuii  casuru.  [IIudgpoBaHne ¢ TNOMOIIBIO TNOOWMTOBOH —oOmepauuu
«uckarovaronee MJINy.

[IpencraBneHre BELIECTBEHHBIX YMCEN B NAMATH KOMIIBIOTEpA. 3HAYaIlas
YacTh M MOPSAJAOK uKcia. JlMama3oH 3HAYCHUH BEIIECTBEHHBIX uucen. [Ipodnemsl
XPAHECHMS BEIIECTBEHHBIX YHMCEN, CBA3AHHBIE C OIPAHUYEHUEM KOJIMYECTBA
pa3psaoB. BBINOMHEHHE Omnepauuii ¢ BELICCTBEHHBIMM YMCIIAMM, HAKOIJICHUE
OMUOOK MPH BEIYMCIICHUSX.



AJITOPUTMBI M NIPOrPaMMHPOBaHUE

OnpeneneHne BO3MOXKHBIX PE3YJIBTATOB pabOThl MPOCTEHIINX alrOpPUTMOB
VIPABICHUST HKCIOJHUTEISIMA W BBIYMCIUTENBHBIX ITOPUTMOB. OnpeneicHue
WCXOIHBIX TAHHBIX, PH KOTOPBIX aJITOPATM MOKET AAaTh TPEOYEMBbIH pPE3yybTar.

Otanel peuicHHs 3aJa4 Ha KOMMbOTEpPe. WHCTPYyMEHTANBHBIE CPEACTBA:
TPAHCIATOP, OMIAMUMK, npodpumupoBumk. KoMnuiasuus w  WHTEpnpeTanus
nporpamm. BupTyanbHbIE MallIWHBL.

WuTerpupoBanHas cpena pa3paboTkud. MeToabl  OTHAAKKM  MPOTPAMM.
Hcnonb3oBaHne TpaccMpoBOUHbIX Tabmun. Otnamousbii BbBOA. [lomaroBoe
BBITIOJTHEHHE MPOrpaMMbl. TOYKKM OocTaHOBa. [ [pocMOTp 3HaYCHUI EPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JnaHHBIX:
LEJIOYACIIEHHBIE, BEIICCTBCHHBIE, CHUMBOJIBHBIE, JIOTMYECKUE. BeTBieHus.
Cnoxnpie  ycnoBus. [lukibel ¢ yciioBueM. [IUMKIBI MO MEPEMEHHOM.
B3aumo3amMeHsEMOCTh  PA3NIMYHBIX  BUAOB  LMKIOB. VHBapuaHnT  mMKIA.
CocraBlicHME IMKJA C WCHOJB30BAHMEM 3apaHee ONPEICIEHHOTO WHBApUAHTA
LUKJIA.

JIOKyMEHTHUPOBAHKE IIPOTPaMM. Hcnonb3oBanue KOMMEHTAPHUEB.
[ToaroroBka onvcanus MpOrpaMMbl 1 HHCTPYKLIMH TSI TTOJIB30BATEIS.

AJroput™Mbl 00pabOTKKA HATYPAJIbHBIX YHCEN, 3AMMCAHHBIX B MO3ULMOHHBIX
CUCTEMAX CYMCIICHMS. pa3OMEHUE 3alMCH 4YHMCIAa Ha OTACIbHBIC LUQPHI,
HAXOKICHUE CYMMbl WM TPOM3BEACHUS ULUQPP, HAXOKICHUE MaKCUMAIbHON
(MHHUMAJTBHOM ) U PBHI.

HaxoxaeHne Bcex MPOCTHIX YMCEN B 33JaHHOM Auana3oHe. [Ipeacrapnenue
yuciia B BUAE HA0OPa MPOCTBIX COMHOKUTENCH. AJITOPUTM OBICTPOTO BO3BEACHUS
B CTETICHb.

OOpaboTka JaHHBIX, XPAHIIOUXCS B (aiiax. TeKCTOBbIE U JBOMYHBIC (DAHTIBL.
daiinoBele nepeMeHHbIE ((ailmoBeie ykazarenu). Urenume w3 (Qaiina. 3anuch B
Gaiin.

Pazouenue 3amaun Ha noazanaun. [loanporpammel (Mpoueaypsl U (PYHKIIHHN ).
Pekypcus. PekypcuBHbie 00BEKTHl ((Ppaktanel). PexkypcuMBHBIE MNpouUeaypbl U
¢yHKIMHA. Y ICNOJIb30BaHUE CTEKA 1711 OPraHU3alil PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBanne crangapTHOW OWOMMOTEKM s3bIKA MPOrPAMMHUPOBAHMSI.
[ToakntoueHne  OMONMOTEK  MOANPOrPaMM  CTOPOHHUX  MPOM3BOAMTEIICH.
MoayJIbHBII MPUHIM TOCTPOEHUS POTPAMM.

YucneHHble MeTOoAbl. TouHOe W NPUOTMKEHHOE PELICHUS 3aJa4u.
UncneHHbIE METOBI PEIIEHUS YPABHEHHIA: METOI Tiepebopa, METOI OJOBUHHOTO
neneHus. [IpuOnmxéHHOE BBIYMCICHUE [UIMH KPHUBBIX. BBIUUCICHHE Miomaach
Guryp ¢ TNOMOLIBKD YHCICHHBIX METOAOB (METOA MPAMOYTOJbHUKOB, METOA



Tpaneumii). Ilomck makcumyma (MUHMMYMa) QYHKIOMM OAHOW NEPEMEHHOMN
METOJIOM TMOJIOBUHHOTO JICTICHMSI.

OOpaboTka CUMBOJIBHBIX  JaHHBIX. BCTpOeHHblE  (PyHKUMM  sI3bIKa
IPOrpaMMUPOBaHUs sl OOPAaOOTKM CUMBOJIBHBIX CTPOK. ANTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK. TOJCYET KOJMYECTBA TOSBICHUN CUMBOJIa B CTPOKE,
pa30uEHUE CTPOKM Ha CJIOBAa MO MPOOETbHBIM CHUMBOJIAM, MOUCK TMOJCTPOKH
BHYTPM HAHHOW CTPOKH, 3aMEHA HAWJCHHOW IOACTPOKA HA JPYIYIO CTPOKY.
['eHepanusi Bcex CIOB B HEKOTOPOM al(aBUTE, YIOBICTBOPSIOIIAX 33JaHHBIM
orpannueHusM. [IpeoOpa3oBaHuie YnClia B CHAMBOJIBHYEO CTPOKY M OOpaTHO.

MaccuBbel W TOCHEAOBATEIBHOCTH 4HceNl. BriuucieHne 000OIIEHHBIX
XapaKTEPUCTHK AJIEMEHTOB MAaCCUBA WM YHACIOBOM MOCIEI0BATENLHOCTH (CYMMBI,
NPOU3BENICHUS, CPEAHET0 apu(PMETHUYECKOI0, MUHAMAJIBHOTO U MAaKCUMAJIbHOTO
AJIEMEHTOB, KOJIMYECTBA SJIEMEHTOB, YAOBIETBOPSAIOIIMX 33aJAHHOMY YCJIOBHIO).
JIMHEWHBIN MONCK 3a1aHHOTO 3HAYEHHS B MACCHUBE.

CopTupoBKa OTHOMEPHOTO MaccuBa. [IpocThie METOABI COPTHPOBKU (METO
Ny3bIpbKa, METOJ BBHIOOpPA, COPTUPOBKA BCTaBKamu). COPTHPOBKA CIIASHHUEM.
Beictpas coptupoBka maccuBa (amroputMm QuickSort). /[BowuHbIi TOMCK B
OTCOPTUPOBAHHOM MACCHUBE.

JIByMEpHBIE MAacCUBBI (MaTpULbl). AJTOPUTMBL 0O0paOOTKH JBYMEPHBIX
MAaCCHBOB: 3aIOJIHCHUE IBYMEPHOTO YMCIOBOTO MAacCHBA MO 3aJaHHBIM MPABUJIaM,
NOKCK 3JIEMEHTA B JIBYMEPHOM MACCUBE, BBIUMCIICHHE MAakCUMyMa (MUHUMYMA) U
CYMMBbI 3JIEMEHTOB JIBYMEPHOTO MAacCHBA, IMEPECTAHOBKA CTPOK M CTOJIOLOB
JBYMEPHOTO MAacCHBA.

NupopmanuoHHbIE TEXHOJIOTHH

TekcroBbiii mporieccop. PenaktupoBanue um popmaruporanue. [lpoBepka
opporpapun u rpammaruku. CpeAcTBa MOMCKA W ABTO3AMEHBI B TEKCTOBOM
npoueccope.  HMcnone3oBanue — ctuiiel.  CTPYKTYPUPOBAHHBIE — TEKCTOBBIE
NOoKyMeHThl. CHoOcku, ornaBieHue. KomekTuBHas paboTa € JTOKYMECHTAMH.
HMHCTpYyMEHTBI PELICH3UPOBAaHUS B TEKCTOBBIX Mporeccopax. OOJauHbIE CEPBHUCHI.
JlenoBas nepenucka. Pedepar. [lpaBuna UMTUPOBAHWS UCTOUYHHUKOB U
oopmiicHust Oubmmorpaguueckux ccpliok. OQOpMIIEHUE CIHCKA JIATEPATYPHI.
3HAKOMCTBO C KOMIBIOTEPHON BEPCTKOW TeKcTa. TeXHWYecKue CpeacTBa BBOJA
Tekcra. CHenuaiM3upOBaHHBIE CPEACTBA PEAAKTUPOBAHUS MAaTEMATHUYECKUX
TEKCTOB.

AHanmu3 naHHbiX. OCHOBHBIE 33/1a4M AHAIM3a JAHHBIX. MPOTHO3MPOBAHUE,
KnaccupuKanus, KIacTEpU3alus, aHaIA3 OTKJIOHEHWH. llocmeaoBareabHOCTh
pELICHUs 3a7a4 aHau3a JAHHBIX: COOP MEPBUYHBIX JAHHBIX, OUUCTKA M OLICHKA
KaueCTBA JAHHBIX, BEIOOP W/WIM MOCTPOECHUE MOACTH, MPeoOpa30BaHUE JAHHBIX,
BU3YIM3ALMs JaHHBIX, MHTEPOPETALUsl Pe3ysIbTaToB. [IporpaMMHbie CpeacTBa U



WHTEPHET-CEPBUCHI 711 0OpaOOTKM M MPEACTABICHUS JaHHBIX. Bosbiime qaHHBIE.
MamunaHoe o0yueHre. MHTENNEKTyalTbHbIN aHaIM3 JaHHBIX.

AHanu3 JaHHBIX C MOMOINBIO 3JEKTPOHHBIX TaOIWL. BBIYHCIEHUE CYMMBI,
CpPEeHEro apu(hMETUUYECKOTO, HAMOOJBIIECTO (HAMMEHBIIETO) 3HAUCHHS TMANa30Ha.
Berurcrienne kos(d@uumeHTa KOppensuuu IBYX PAIOB JdaHHBIX. llocTpoeHme
CTONOYaThIX, JIMHEWYaThIX W KPyroBbix amarpamm. lloctpoenue rpadukos
¢yHkumii. [TonOop MHUM TpeHaa, pEIICHUE 3aa4 TPOrHO3UPOBAHMSI.

UncneHHoe pelleHWe YPaBHEHHWH ¢ TOMOMIBKO moAdopa mapamMerpa.
OnTuMH3anms Kak MOMCK HAMJIy4lIero PEeUICHHs B 3aJaHHBIX ycnoBusX. LleneBas
(¢yHKuMs, orpaHuycHus. JloKabHble W MIOOAJIBHBIE MHHMMYMBbI LIEJIEBOM
¢yHKuMH. Pemenne 3a1a4 ONTUMU3ALWK C IOMOILBIO AJIEKTPOHHBIX TAOJIHIL.

11 KVIACC

Teopernyeckne 0CHOBbI HHPOPMATHKH

TeopeTrueckne MOAXOAbI K OLEHKE KOIMYecTBa WH(pOpManuu. 3aKOH
apmutuBHOCTH WH(popmanuu. dopmyna Xaprim. MHpopmanus ¥ BEPOSTHOCTB.
®opmyna [llenHoHa.

Anroputmbl  cxaTus aaHHbiX. Ajroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANroputrMsel CKaThsi JAHHBIX C TOTEPSIMHU. YMEHBILICHHE
riTyOuHBI KoaupoBaHus 1BeTa. OCHOBHBIEC UAEU aNTOPUTMOB Ckatus JPEG, MP3.

CkopocTh Tmepenaud  AaHHBIX. 3aBUCMMOCTb BPEMEHM IMEpeAaud  OT
WH(POPMALMOHHOTO 00bEMA JaHHBIX M XAPAKTEPUCTUK KaHama CBA3M. [IpuunHbI
BO3HMKHOBCHUS OWIMOOK TMpH mnepefade AaHHbIX. KOAbl, TO3BOJSIOIIUE
OOHapy>KMBaTh M MCIPABIATh OIMOKHM, BO3HHKAIOLME MPU NEPEIAYE TAHHBIX.
Paccrosaure Xammunra. Koauposanue ¢ moBropeHreMm OutoB. Koael XamMmMuHra.

Cucrembl. KOMIOHEHTBI CUCTEMBI M WX B3auMOACHCTBUE. CHUCTEMHBIN
a3 dext. YnpapieHue kak uHpopmManuoHHblid mpoiecc. OOpaTHas CBA3b.

Mopemn u monenuposanue. Llens monenupoBanus. COOTBETCTBUE MOJETH
MOJETUPYEMOMY OOBEKTY MJIM MPOLECCY, LEenu MoAcnupoBanus. dopmanuzanus
MPUKIIAIHBIX 331a4.

[IpencraBneHure pe3ysibTaTOB MOJCIMPOBAHUS B BUAE, YAOOHOM JUIs
BOCIPUATHUS YEJIOBEKOM. [ padmyeckoe MpeACcTaBIEHUE JAHHBIX (CXEMBI, TaOIUILIBI,
rpadukn).

I'padbl. OcHoBHBIE MOHATHA. Buabl rpadgos. Onucanue rpag)oB ¢ MOMOIIBIO
MaTpUL CMEXHOCTH, BECOBBIX MATpPHUIL, CIUCKOB CME&KHOCTH. Pelenne
AITOPUTMHYECKUX 3a/a4, CBI3aHHBIX ¢ aHaJu3oM rpadoB (MOCTPOCHUE
ONTUMAIBHOTO MyTH MEXIy BeEpIIMHAMU Tpada, ONpeAcTIeHUEe KOJIMYECTBA
Pa3NMYHBIX TYTEH MEXKAY BEPLIMHAMUA OPUEHTUPOBAHHOIO ALMKIMYECKOTO

rpada).



JlepeBbs. bunapHoe nepeBo. JlepeBbs mowcka. CrnocoObl 00xoma JepeBna.
[IpencraBnenrie apupMETUUECCKUX BBIPAKCHUAN B BUAC AepeBa. J{MCKPETHBIE UTPHI
JIByX UTPOKOB C MOJIHOW nHpopmanuei. [loctpoenue aepepa nepedopa BapuaHTOB,
OMKCAHUE CTPATETUU UTPHI B TAOJWYHON (pOopME. BBIMIPBIIHBIE U MPOUTPHILIHBIE
NO3ULMH. BBIMTPBILIHbBIE CTpaTEruu.

CpenctBa MCKYCCTBEHHOTO MHTEIEKTA. CEpBUCH MAIIMHHOTO MEPEBOAA U
pacro3HaBaHus yCTHOW peun. KorauTtuBHBIE cepBUCH. UneHTHPUKAIUS U MTOUCK
U300PAKECHUH, pacro3HaBaHUE T, CamooOyyaromuecs CUCTEMBI.
HcKyCCTBEHHBIN MHTEIUIEKT B KOMIBEOTEPHBIX HMrpax. MCMmoyib30BaHWE METOAOB
MCKYCCTBEHHOIO MHTEIUIEKTA B 00YYarONIMX CHCTEMax. MCMonb30BaHUE METOIOB
MCKYCCTBEHHOIO MHTEJIEKTA B poOoTOTEXHUKE. MHTEpHET Bewei. [lepcnekTuBbl
PA3BUTHS KOMIBIOTEPHBIX MHTEIJIEKTYAITbHBIX CUCTEM. HEHPOHHBIE cETH.

AJITOPUTMBI H IPOrPaMMHPOBaHHE

GopMay3anms  noHATHA — anropurMma. MammHa  ThrOpHHra — Kak
VHUBEpCcAJIbHAs MOAENb BeIYrciieHuil. Teznc Yepua—TpropuHra.

OneHka CIOXHOCTU BbIUMCICHHA. Bpems paboTel U 00BEM HMCIONB3YyEMOM
namsTH, WX 3aBUCUMOCTb OT pa3Mepa HMCXOAHBIX JaHHbIX. OIleHKa
ACUMNTOTHYECKONW CJIOKHOCTH ~ QJITOPUTMOB.  AJITOPUTMBI  OJTMHOMUAIBHOMN
cinokHocTH. [lepeGopHble  amropuTMbl.  [IpuMepsl  pa3nUyHBIX — AJITOPUTMOB
pELIEHUs! OHOM 33/1a4M, KOTOPbIE IMEIOT PA3IMYHYO CIIOKHOCTb.

[Touck MmpOCTBIX YKMCEN B 33JaHHOM [MANa30HE C TOMOLIBKD AITOPUTMA
«pemero IparocheHay.

MHoropa3psiiHbI€ LENBIE YACIA, 331a4H [JUTMHHON apy(PMETHKH.

CnoBapu  (acCOUMATHBHBIE MACCUBBI, OTOOpP@KEHHS).  X3II-TAOJHULLBI.
[TocTpoeHue angaBUTHO-4aCTOTHOTO CIOBAPS AJIs 33JaHHOTO TEKCTA.

Crexkn. AHanu3 TNPaBHJIBHOCTH CKOOOYHOTO BBIPD@KCHUS. BrlunciieHne
apu(PMETUUYECKOTO BBIPAKEHHUS, 3aTMCAHHOTO B MOCTQUKCHOM popme.

Ouepenn. Micnonb30BaHUE OYEPEIU A1l BPEMEHHOTO XPaHEHMS! TAHHBIX.

Anroputmbl Ha rpadax. [locTpoeHHe MHHMMAIBHOTO OCTOBHOIO J€pEBa
B3BEIICHHOTO CBSI3HOTO HEOPUEHTHPOBAHHOTO rpada. KonmyecTBO pa3inMyHbIX
nyTeid MEXAy BEPIIMHAMH OPUECHTUPOBAHHOTO AlIMKIMYECKOro rpada. AIroputMm
JIEHKCTPBL.

JlepeBbs. Peanuzanumsa aepesa ¢ MOMOIIBIO CCBIITOYHBIX CTPYKTYP. JIBOMYHBIE
(Ounapubie) aepeBbs. [locTpoeHWe aepeBa s 3a1aHHOTO apUPMETHUYECKOTO
BbIPOKEHUS. PeKypcHBHBIE alrOpUTMBI 00X04a aepeBa. Mcnonab3oBaHuE cTeka U
ouepeau s 00xo/1a Aepena.

JIMHAMHYECKOE TPOrpaMMUPOBAHME KaKk METOJA PEUICHHS 3a1a4 ¢
COXPAHECHUEM TPOMEKYTOUHBIX PE3YJBTATOB. 33Ja4d, PELIACMBIE C MOMOIIBIO



JUHAMHYECKOTO MPOTPAMMUPOBAHUS. BBIUMCICHUE PEKYPCUBHBIX (DYyHKIWH,
NOJICYET KOJIMYECTBA BAPHMAHTOB, 33J1a491 ONITUMHU3ALINN.

[Tonsitne 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMUPOBaHUU. OOBEKTHL
knaccel. CBoicTBA M METOIBI 00BEKTOB. OOBEKTHO-OPUCHTHPOBAHHBIN AHAIN3.
Pa3pabGoTrka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO TMOIXOAA.
HHkancynsuus, Hacie10BaHUE, MOJIUMOPPHU3M.

Cpenbl  ObicTpoii pa3paboTkm mnporpamm. [IpoekTpoBanue uHTEpdeiica
nojp30Barens. Mcnonp30BaHME TOTOBBIX — YOPABISEMBIX — 3JEMEHTOB  JAJIs
MOCTPOEHUSI MHTEPJeEiica.

O030p  s3BIKOB  mporpaMmuipoBanus.  lloHstme 0  mapaagurmax
IPOrpaMMHUPOBAHUS.

NupopmanuoHHbIE TEXHOJIOTHH

Otanbel  KOMIBIOTEPHO-MATEMATUYECKOIO  MOJCIMPOBAHUS.  TOCTAHOBKA
3amaur, pa3paboTKa MOJEIAM, TECTUPOBAHWUE  MOJEIHM, KOMIIBIOTCPHBIN
AKCIIEPUMEHT, aHAJIA3 PE3YJIBTATOB MOJACITMPOBAHMSI.

JIuckpeTu3aumus 0OpA  MaTEMATHYECKOM MOJCIUPOBAHUM  HEMPEPBIBHBIX
nporeccoB.  MoaenupoBaHue JABWKECHHS. MojeaupoBaHue  OMOJIOTUUYECKHUX
cucteM.  MaremaTtuyeckue  MOJAEAM B JKOHOMHMKE.  BbIUMCIMTENBHBIE
SKCIIEPUMEHTBI C MOACIISIMH.

OO6paboTka pe3yabTaTOB SKCHEPUMEHTA. METO HAMMEHBIIMX KBAaJPATOB.
OueHKa YMCIOBBIX MMApPaMETPOB MOJCIHUPYEMBIX OOBEKTOB M IMPOLIECCOB.
BoccTaHoBeHre 3aBUCMMOCTEN TIO Pe3yJIbTaTaM 3KCIEPUMEHTA.

BeposatHoctHele  mozenu.  Meroael Modte-Kapno.  MMutanmoHHoe
MozaennpoBaHue. CUCTEMBI MaCCOBOTO OOCITY KHMBAHHSI.

TaOnuuHble (pensuMOHHBIC) 0a3bl AaHHBIX. Tabmuna — NOPENCTaBICHHE
cBeJecHUIT 00 ogHOTHHHBIX oOBekTax. Ilone, 3ammch. Kimrou tabmumer. PadoTa ¢
rotoBoid 0a3oi JaHHBIX. 3anoyHeHWE Oa3bl AaHHBIX. [lomck, copTMpoOBKa U
(ubTpanys JTaHHBIX. 3a0pPOChl HA BBIOOPKY AAHHBIX. 3aMpPOCHl C MapaMeTpamHu.
Beruncnsemeie mosis B 3anpocax.

Muorotabnuunbie  0a3bl  JaHHBIX. THmbl CBA3€d Mexay TaOMUIaMU.
Buennumii katod. 1{enocTHOCTE 6a3bl JAaHHBIX. 3aMPOChl K MHOTOTA0JIMYHbIM Oa3zaM
JAHHBIX.

HurepHeT-nipuiiokenus. [1oHATHE O CepBEPHON U KIIMEHTCKONW YacTsAX caira.
TeXHOIOTHS «KIIMEHT — CEPBEPY», €€ NOCTOMHCTBA M HENOCTAaTKH. OCHOBBI SI3bIKA
HTML wu kackamubix Ttabmun cruneit (CSS). Cuenapum Ha s3bike JavaScript.
dopmbl Ha BEO-CTPAHHULIE.

Pazmenienue BeO-caiiToB. Yceayra XxoctuHra. 3arpy3ka (aiios Ha caiiT.

BBoa m300pakeHuil ¢ MCMOJIB30BAHUEM PA3JIMYHBIX LHU(POBBIX YCTPOWCTB
(uudpoBeIX (poToANMmapaTOB U MUKPOCKOIOB, BHICOKAMEDP, CKAHEPOB M APYTUX



ycrpoiict). ['paduueckumii penakrop. Pazpemenue. Kagpuposanue. Ucnpasnenue
nepcrekTuBbl.  ['mcrorpamma.  Koppekius  ypoOBHEH, KOPPEKLHs  [IBETA.
OOecnBeunMBaHME [IBETHHIX M300pakeHWil. Perymib. Pabora ¢ oOnactsamu.
OUIBTPEL.

MHuorocmnoiiable n3o0paxkeHus. TekctoBble cinoum. Macka cnos. Kanauel.
CoxpaHenue BblACIEHHONW oOnacTh. [ToAroroBka miumocTpanmii Juisi BeO-CailToB.
AHUMUPOBAHHBIE H300PAKEHUSL.

Bekropras rpaduka. [lpumutuBel. U3MeHEHHE MOpsAKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. | pynnuposka. Kpussle. DopMarel BEKTOPHBIX
pucyHKOB. Mcnonbs3oBaHne KOHTYpOB. Bekropusanus pacTpoBBIX N300pasKeHUIA.

[IpyHUMIIBI  TIOCTPOEHUS W PEHAKTUPOBAHUS TPEXMEPHBIX  MOJACIIECH.
Cerounble Momenu. Marepuanbl. MOJETUPOBAHUE WCTOYHUKOB OCBEILICHHMS.
Kamepbl. AnautuBHble TexHOJoruM (3D-npunrepsr). [loHATHE O BHPTYyaIbHOMN
PEATBHOCTH M AOMOJIHEHHONW PEaTbHOCTH.



[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA TIPOTPAMMBI 11O
WMH®OPMATUKE (YIJIYBJIEHHBIM YPOBEHL) HA YPOBHE CPEJIHEI'O
OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE ~ PE3YJbTAaThl  OTPAXKAKT TOTOBHOCTH W CIOCOOHOCTH
oOyvaromuxcss PyKOBOJACTBOBATBCS CPOPMUPOBAHHOM BHYTPEHHEH MO3ULUEH
JUYHOCTH, CHCTEMOH UEHHOCTHBIX OpPHEHTALMNA, TO3WTUBHBIX BHYTPECHHHMX
yOeXKACHUH, COOTBETCTBYIOIIMX TPAAULMOHHBIM LEHHOCTSAM  POCCHHACKOIO
o011ecTBa, paClIMPEHUE KU3ZHEHHOTO OMBITA W OMBITA ACIATEIBHOCTH B MPOLECCE
peanu3anmu  CpPEeACTBAMM  Y4YeOHOTO MPEeaMeTa OCHOBHBIX — HAIPaBJICHUH
BOCIUTATEIbHON JCSITETBHOCTH.

B pesynbrare u3yueHus MHPOPMATHUKM HA YPOBHE CPEOHETO OOILIEro
oOpazoBanus y oOydaronierocss OyayT c(OpMUpOBaHbI CICAYIOMUE JTUYHOCTHBIE
PE3YJIBTaTHI:

1) rpaskaaHCKOro BOCIIMTAHUS:

OCO3HAHUE CBOMX KOHCTHTYLIMOHHBIX NPaB M OO0SI3aHHOCTEH, YBaKEHHUE
3aKOHA M MPAaBOMOPSJKA,  COOJIONCHWE  OCHOBOMOJIATAKOMIMX  HOPM
WH(OPMAMOHHOTO TpaBa U MH(OPMALMOHHOH 0€30MaCHOCTH,

TOTOBHOCTh MPOTUBOCTOATH HWACOJIOTHMH JKCTPEMH3MA, HAUMOHAIM3MA,
KCeHO(OOWHM, NUCKPUMUHALMM MO COLMAJIBHBIM, PETUTHO3HBIM, PAaCOBBIM,
HAMOHAJIBbHBIM TPA3HAKAM B BUPTYAJIbBHOM MPOCTPAHCTBE;

2) IaTPUOTHYECKOT0 BOCIIUTAHHUS:

LEHHOCTHOE OTHOLIEHUE K UCTOPUYECKOMY HACIEANIO, TOCTHXKEHUSIM Poccnn
B HAYKE, UCKYCCTBE, TEXHOJIOTUSX, TIOHUMAHKUE 3HAUYEHUST MTH(POPMATHKHU KaK HAYKU
B )KM3HU COBPEMEHHOIO OOIIECTBA,

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSI:

c(POPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHMBATh CHUTYALlMI0 W NPHUHAMATHh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIEC B
cety MHTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMS

ACTETHUYECKOE OTHOIICHWE K MHPY, BKJIKOYAas 3CTETUKY HAYYHOTO M
TEXHHUYECKOTO TBOPUECTBA,

CHOCOOHOCTh BOCHPHUHMMATH Pa3JMYHBIC BHIbI MCKYCCTBA, B TOM YHCIIE
OCHOBAaHHOTO HA UCMOJIB30BAHUN HHPOPMAIIMOHHBIX TEXHOJIOTHIA,

S) pu3nueckoro BOCHIUTAHUSA:

c(hOPMUPOBAHHOCTH ~ 3J0pOBOTO0 W Oe30macHOro  oOpa3a  KH3HW,
OTBETCTBEHHOTO OTHOILIEHWS K CBOEMY 30POBbIO, B TOM YHCJIE 3a CUET



coOnroacHus TpeOoBaHUi 0€30MacHOM SKCITyaTaluu CpeACTB HH(POPMALIMOHHBIX
¥ KOMMYHUKAIHOHHBIX TEXHOJIOTHIA;

6) TPy10BOT0 BOCIMTAHUSL:

FOTOBHOCTh K AKTMBHOW AEATEIBHOCTA TEXHOJIOTHYECKONM W COLMAIBHOM
HAMPABJIEHHOCTH, CMIOCOOHOCTh MHULMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJHATH TAKYIO JESATEIbHOCT;

uHTEPEC K cdepam NPOPECCUOHAIBHON AEATENBHOCTH, CBSI3aHHBIM C
WH(POPMATUKON, MPOrpaMMUPOBAHMEM M WH()OPMALMOHHBIMU TEXHOJOTHSMH,
OCHOBAaHHBIMH HA JOCTW)KCHUSX HAYKH WH(OPMATUKH M HAYYHO-TEXHHYECKOIO
nporpecca, yMEHHE COBEpLIaTh OCO3HAHHBIM BbIOOpP Oyaymed npodeccun u
pPEATM30BBIBaTh COOCTBEHHBIE JKU3HCHHBIE J1aHbI,

TOTOBHOCTH M CHOCOOHOCTh K OOpa3oBaHWID W CcaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEW JKU3HH,

7) 3K0JIOTHYeCKOr0 BOCTIUTAHHUS:

OCO3HaHUE TNOOAITBHOTO XapakKTepa 3KOJOTMYECKUX MPOOJIeM M MyTed WX
pelICHUsl, B TOM YHCIE€ C VYYETOM BO3MOKHOCTEH MH(POPMALIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

8) neHHoOCTH HAYYHOI O MO3HAHMS:

c()OPMUPOBAHHOCT MHMPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH, NOCTHXKEHMSIM HAYYHO-TEXHWYECKOTO Mporpecca
OOLIECTBEHHO! MPAKTHKY, 32 CYET IOHUMAHUSL POJIM MH(OPMALMOHHBIX PECYPCOB,
WH(OPMALMOHHBIX TPOLECCOB M HMH(POPMALMOHHBIX TEXHOJIOTHA B YCIOBHSX
u(poBoi TpaHchopMauu MHOTUX c(ep )KU3HA COBPEMEHHOTO OOLIECTRA,

OCO3HAHUE LIEHHOCTH HAYYHOW JAEATETBbHOCTH, TOTOBHOCTH OCYIICCTBIISATH
MPOEKTHYIO M UCCIIEA0BATENBCKYIO IEATENBHOCTD MHANBHYAJTHO U B TPYMIIE.

B nmpouecce noCTHXKEHUS JIMYHOCTHBIX PE3YJBTATOB OCBOEHMS MPOTPAMMBI
no wuHpopMatuke y OOYyYarOIIMXCS COBEPIICHCTBYETCS  3MOLMOHAJbHBIN
WHTEIIEKT, MPEANONAraroumii cOopMUpPOBAHHOCTb:

CaMOPETYJIMPOBAHMSI, BKITFOYAKOIIETO CAMOKOHTPOJIb, YMEHHE NPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHE, CIOCOOHOCTh QNaNTUPOBATBCA K
SMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSIBIISITh THOKOCTh, OBITh OTKPBITHIM HOBOMY,

BHYTPEHHEN MOTHMBALMY, BKIIFOYAKOUIEH CTPEMIICHHE K JTOCTHXKEHUIO LENH U
yCIexy, ONTUMHM3M, MHUIMATUBHOCTb, YMEHHUE JCHCTBOBATH, UCXOAS M3 CBOMX
BO3MOKHOCTEHH,

AMIATHH, BKIFOYAKOUIEH CTOCOOHOCTh MOHUMATh SMOLMOHATIBHOE COCTOSIHHE
JAPYTUX, YYUTBIBATH €0 MPU OCYLICCTBICHWM KOMMYHMKALMH, CIIOCOOHOCTH K
COUYYBCTBHIO M CONEPEIKUBAHUIO,

COLMATBHBIX HABBIKOB, BKIIFOYAIOLINX CITOCOOHOCTh BBICTPAUBATH OTHOILICHUS
C IPYTUMH JIFOAbMU, 3a00TUTHCS, MPOSIBIISITH MHTEPEC W Pa3peliaTh KOH(PIUKTHI.



METAIIPEJMETHBIE PE3YJIBTATDBI

B pesynbrare wuzydeHus HMHPOPMATUKHA HA YPOBHE CPEAHEr0 OOIIETO
oOpazoBanust y oOyvaromerocs OyayT CQOPMHUPOBAHbI METANPEAMETHBIE
pe3yNbTaThl, OTPAKEHHBIE B YHUBEPCAIbHBIX YUEOHBIX NEHCTBUSAX, a UMEHHO —
NO3HABATENIbHBIC  YHUBEPCAJIbHBIE yu€OHbIE JEHCTBUS, KOMMYHHUKATHUBHBIC
YHUBEPCAJIbHBIE yUeOHbIE ACHCTBUS, PETYJISTUBHBIE YHUBEPCATbHBIE YUYEOHBIC
JCUCTBUS, COBMECTHAS ACATEIbHOCTb.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeiiCTBUSI

1) 6a3oBbIe JOrHYECKUE ACHCTBHUS:

CaMOCTOSTENbHO  (OPMYJIMPOBaTh M AKTyaIM3UPOBaTh  MPOOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE,

YCTAHABIIMBATh CYIICCTBCHHBI NPHU3HAK WM OCHOBAHWS ISl CPaBHEHMS,
Kjaccuukanuu u 0000IICHNUS,

ONPEACTATh LENU JEATEIBHOCTH, 33/1aBaTh MAPAMETPbBl M KPUTEPUU HX
JOCTUKEHMSI,

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEYMS B PACCMATPUBACMBIX SIBJICHUSX

pa3padaTeiBaTh IUIAH PEIICHUS MPOOJEMBI C YYETOM aHAIM3a WUMEIOIMXCS
MaTEePUATBHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBHI B ACATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCTEACTBUAN ACITETbHOCTH,

KOOPAVMHHUPOBaTh M  BBINOJHATH PpadOTy B YCIOBUAX  PEATBHOIO,
BUPTYAIBHOTO 1 KOMOMHAPOBAHHOTO B3aUMO/JICHCTBHS,

Pa3BUBATH KPEATHBHOE MBILICHAE MTPH PELICHUM KU3HEHHBIX MPOOIIEM.

2) 0a30BbIC HCCJICIOBATEILCKHE ICHCTBHS:

BJIQ/ICTh HABBIKAMHU YYEOHO-HCCIIEA0BATENBCKONW M MPOCKTHON IEATEIBHOCTH,
HABBIKAMM  pa3pellicHust MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TTOMCKY METOJIOB PELICHHSI MPAKTUYECKUX 33144, TPUMEHCHUIO
PA3IMYHBIX METOJOB MMO3HAHUS,

OCYIIECTBIIATh PA3IMYHBIE BUIBI ACITEIBHOCTH TO MMOJYYCHHUIO HOBOTO
3HAHWS, €r0 MHTEPNPETAlMU, NPEOOPa30BaHUI0 W MPUMEHEHHMIO B Pa3IMYHBIX
y4eOHBIX CUTyalUUsXx, B TOM YHCIE OPH CO3JaHWU YYEOHBIX W COLMAIIBHBIX
POEKTOB,;

(opMUpPOBaTh HAYYHBINA THUN MBILIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHCH,
KJTFOYEBBIMH MOHATHSIMHA U METOIAMMU,

CTaBUTh W (HOpPMyIHpOBaTh COOCTBEHHBIC 3aJaud B 00Pa30BATEIBHOMN
JESATEIILHOCTH W )KM3HEHHBIX CHTYALMSIX;



BBISIBJIATh MPUYMHHO-CJICICTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3aaauy,
BBIJIBUTaTh TUMNOTE3y €€ PEUICHUs, HAXOAUTh apPTyMEHTHI s J0Ka3aTeNibCTBa
CBOMX YTBEPXKACHUI, 3a1aBaTh MapaMeTPbl U KPUTEPUU PELICHHUS;

AHAJIM3MPOBATh MOJYYCHHBIE B XOJE€ PCLICHWS 3aaud  Pe3yJIbTaThl,
KPUTUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLICHKY HOBBIM CUTYAallUsIM, OLIEHUBATh MPUOOPETEHHBIH OMBIT;

OCYILECTBIIATh LEJICHAMPABJICHHBII MOUCK MEPEHOCAa CPEACTB M CIOCOOOB
JEHCTBUS B MPOECCHOHAIIBHYIO CPEAY;,

YMETh MEPEHOCUTh 3HAHWS B TMO3HABATEJIBHYIO W MPAKTHYECKYHO 00nacTv
YKU3HEEATEIIBHOCTH,

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEIH;

BBIJIBUTaTh HOBBIE WJEH, MpPEJiaraTb OPUTrHHAIBHBIE TOAXOAbl U PELICHUS,
CTaBUTh MPOOIEMBI U 334a49M, TOMYCKAIINE ATbTCPHATHBHBIE PEILICHUSI.

3) pabora ¢ undopmanueii:

BJIQJIETh HABBIKAMU MOJy4YE€HUS UH(OPMAIMKM U3 UCTOUHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENIBHO ~ OCYIIECTBIIATH  MOWCK,  aHAU3, CHCTEMATU3alUld U
UHTEpIpETALMIO MHPOPMALIUK PA3TUYHBIX BUIOB U (POPM NpeACTaABICHHUS;

co3/laBaTh TEKCThl B pa3iuuHbIX (opmarax ¢ yuy€TOM Ha3HAUYEHUS
uHpOpMallMl W LENECBOW  ayAWTOPHUM, BBIOWpPAs ONTHMAJIbHYKO  (OpMY
NPEICTABJICHUS U BU3YAIH3ALIH;

OLICHUBATH JOCTOBEPHOCTD, JIESTUTHMHOCTh MH(OpPMALMH, €€ COOTBETCTBUE
PaBOBBIM U MOPAJIbHO-3TUYECKUM HOpMAaM;

UCMOJIb30BAaTh  CPEACTBA  MH(POPMALMOHHBIX W KOMMYHUKAIMOHHBIX
TEXHOJIOTUI B PEIICHUM KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a7a4 € CcoOmojecHUEM TpeOOBaHUN HSPrOHOMHUKH, TEXHUKUA O€30MacHOCTH,
TUTUEHBI,  PECypcocOEpeKeHUs, TPABOBBIX W  3TUYECKUX HOPM, HOPM
UH(}OPMAIIMOHHOK O€30MaCHOCTH,

BIAJIETh ~ HaBbIKAMM  paclo3HaBaHWs W 3allUThl  WHGOpPMALIUH,
WH(OPMaMOHHOH 0€30MaCHOCTH JTUYHOCTH.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIE Y4eOHbIe AeiCTBUS

1) oOienue:

OCYILIECTBIISATH KOMMYHUKALIMKA BO BCEX c(hepax KU3HU;

pacro3HaBaTh HEBEpOAbHBIE CPEACTBA OOLICHWs, MOHUMAaTh 3HAYCHUE
COLMAIBHBIX 3HAKOB, PAaclO3HABATh MPEANOCHUIKA KOH(IMKTHBIX CUTYalUd W
CMSITYaTh KOH(JIUKTHI,

BIQJCTh  PA3IMYHBIMM  cnocob0aMu  OOMICHWS W B3aUMOJACHCTBHS,
apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(DIUKTHBIC CUTYALHAN,



Pa3sBEPHYTO M JIOTUYHO M3JIAararb CBOIO TOYKY 3PEHHUS € HCIIOJIB30BAHUEM
SI3BIKOBBIX CPEICTB.

2) coBMecTHasi AeSITeIbHOCTD:

MOHUMATh U MCIOJIB30BATh MPEUMYLIECTBA KOMAHIHOW W WHIWBUIYAIbHON
padoTsI;

BBIOMPATh TEMAaTWUKy W METOJbl COBMECTHBIX ACUCTBUU C y4é€TOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEN KKAOTO YIEHA KOJUIEKTHBA,

NPUHUMATh  UEJIM  COBMECTHOM  JEATEIIbHOCTHA, OPraHu30BBIBATH U
KOOPAUHHUPOBATH AEUCTBUA MO WX JOCTH)KEHHIO. COCTABJIATH IUJIaH ACWCTBHH,
pacnpeneasaTh PoJii C YYETOM MHEHUN YYaCTHUKOB, OOCYXAaTh PE3YJIbTATHI
COBMECTHO# paboTHl,

OLICHMBATh KA4YeCTBO CBOEr0 BKJIAJA W KAKIOTO Y4YaCTHWKA KOMAaHILI B
oOumii pe3yapTar no pa3padOTaHHBIM KPUTEPUSIM;

Npeajaratb HOBBIE MPOCKTHI, OLCHUBATH WACH C MO3UIMU HOBU3HBI,
OPUTHHAJILHOCTH, TPAKTUYECKON 3HAYMMOCTH,

OCYILIECTBIIATH TMO3ATHBHOE CTPATETMUECKOE TOBEACHUE B  Pa3IAYHBIX
CUTYaLUX, TPOSBJISITH TBOPYECTBO U BOOOPAKEHUE, ObITh HHULIMATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAJbHbIE Y4eOHbIC AeiHCTBUS

1) camoopranusanus:

CaAMOCTOSATENBHO OCYIUECTBIISATH MO3HABATEIBHYIO NEATEIIBHOCTD, BBISBIIATH
npoOIEMBI, CTaBUTh U (POPMYJIMPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BATEIILHOMN
JEATENBHOCTU U YKU3HEHHBIX CUTYALUSX;

CaMOCTOSITETIBHO ~ COCTAaBJISITh  IUIAH PEIIEHUST TPOOJIEMBI € YUYETOM
UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAMOYTCHHIA,

JIABaTh OLICHKY HOBBIM CUTYalUsIM,

pacMpsITh paMKX yY4EOHOTO MPEIMETA HA OCHOBE JIMYHBIX MTPEAMOYTEHUH;

JeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, Opark OTBETCTBEHHOCTH
3a peLICHHUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT,

croco0CTBOBAaTh (POPMUPOBAHUIO M TMPOSIBICHHIO MIMPOKOH JPyAMLIMHA B
pa3HbIX O0OJACTAX 3HAHWWA, TMOCTOSHHO TMOBBIIIATH CBOW 0Opa3oBaTENbHBIA W
KyJbTYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

JABaTh OLEHKY HOBBIM CUTYalUsM, BHOCUTb KOPPEKTUBBI B NEITEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIENIAM;

BIQJCTh HABbIKAMM  TO3HABATENIbHONH  peduekcnn Kak  OCO3HAHWs
COBEPINAEMBIX JEHCTBUA M MBICIUTEIBHBIX TMPOLECCOB, MX PE3YyIbTATOB H



OCHOBaHWH, UCMOJB30BaTh MPUEMBI PEQUICKCUM AJIsi OLECHKM CHUTYyallMH, BBIOOpA
BEPHOT'0 PELICHUS,

OLICHMBATb PUCKH U CBOCBPEMEHHO NMPUHUMATH PELICHUS TI0 UX CHUKEHUIO,

NPUHUMATh MOTHBBI W aQPTyMEHTBl APYIMX NPU AHAM3E PE3YJIbTATOB
JEATENBHOCTH.

3) npuHsATHS ce0s1 U APYTUX:

NPUHUAMATH ce0sl, TOHUMAs CBOM HEJOCTATKU M JOCTOMHCTBA,

NPUHUMATE MOTHBBI W aQPTyMEHTBl APYIMX MPU AHAM3E PE3YJIbTATOB
NEATENBHOCTH,

NPHU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKY;

Pa3BUBATH COCOOHOCTH MOHUMATh MUP C MO3ULHAXA APYTrOTO YETOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

B nponecce m3yueHuss kypca MHPOPMATHKM YIIIyOJEHHOTO ypoBHs ¢ 10
Knacce oOyvawmUMUCA OyAyT  JOCTUTHYTHI  CICAYIOIIAE  MPEIAMETHBIE
PE3YJIBTaTHI:

BJIQJICHUE MPEACTABICHUSIMU O pPoJii WMH(POPMAlMU W CBSA3AHHBIX C HEH
MPOLIECCOB B MNPUPOJE, TEXHUKE W OOMIECTBE, MOHATHAMHU «UH(POPMALUDY,
«AH(POPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBDY,
«CHUCTEMHBINA 3P (PeKT», «MH(POPMALMOHHAS CHCTEMAY, «CHCTEMA YIIPABICHUS,

BIQJICHAE METOJAMU TMOUCKa WH(pOpMaumm B ceTH HHTEpHET, yMEHuE
KPUTHUYECKH OLICHUBATh HH(POPMALMIO, MTOJYYCHHYIO U3 ceTH MHTEpHET;

YMECHHE XapaKTepu30BaTh OONBIIME JAHHBIE, MPUBOJWUTH MPUMEPHI
UCTOYHUKOB WX TMOJYYECHHsT W  HANPAaBJICHHUS  WCHOJb30BaHUS, YMEHHE
KJIaCCU(UIMPOBATh OCHOBHBIE 3aJa4d aHAIW3a JaHHBIX (MPOTHO3WPOBAHUE,
Kiaccu(ukanms, KJIACTEPU3ALIAS, aHaJIN3 OTKJIOHCHHIA ), NOHUMATh
NOCTIEAOBATENBHOCTD PEIICHUS 3a/1a4 aHAIM3a JAHHBIX: COOp MEPBUYHBIX JAHHBIX,
OYMCTKA M OILICHKA KaueCTBA JAHHBIX, BBIOOP W/WIM TOCTPOECHUE MOMCTH,
npeoOpa3oBaHUE JAHHBIX, BU3YyAIA3alMsl JAHHBIX, HHTEPIPETALUs PE3YJIbTATOB,

NOHAMAHWUE OCHOBHBIX NPHHLMIOB YCTPOHCTBA W (PYHKIMOHWUPOBAHUS
COBPEMEHHBIX CTALIMOHAPHBIX U MOOWIIBHBIX KOMIBIOTEPOB, TEHACHLIMNA Pa3BUTHUS
KOMIBIOTEPHBIX TEXHOJIOTHH;

BJIQJICHAE HABBIKAMM Pa0OThl C OMEPANMOHHBIMM CHCTEMAaMH, OCHOBHBIMHU
BUJAMHM TPOrPAMMHOIO OOECHeueHusl Ui  pelieHus Y4YeOHBIX 3aJay o
BbIOPAHHOM CHENNATM3ALNN;

HAIAYUE TPEICTABICHANH O KOMIBIOTEPHBIX CETSIX U UX POJIA B COBPEMEHHOM
Mupe, 0 0a30BbIX MPUHLMIIAX OPTaHU3AUNAA U (PYHKIIMOHUPOBAHHS KOMITBEOTEPHBIX
ceteil, 00 oOmMX npuHOMNAaxX pa3padoTKH M (PYHKUMOHHPOBAHUS WHTEPHET-
MTPUJIOKEHA,



NOHMMAHHE YIrpo3 HMH(POPMALMOHHON OE30MACHOCTH, WCIOIb30BAHUE
METOJIOB W CPEICTB MPOTUBOACHCTBHS 3TUM yrpo3aMm, COOMIOJEHUE MEP
0€30MacHOCTH, MPEAOTBPAILAIINX HE3AKOHHOE PACIPOCTPAHCHUE MTEPCOHATBHBIX
JaHHBIX, COOMOIEHUE TPEOOBAHUN TEXHUKN OE€30MACHOCTHA W TUTHEHBI IPU paboTe
C KOMIBIOTEPAMH U APYTUMHU KOMIIOHEHTAMHU LU(PPOBOTO OKPYKEHHSI, TOHUMAHHUE
NPABOBBIX OCHOB HCIOJIb30BAHMS KOMIBIOTEPHBIX Oporpamm, 0a3 MaHHBIX W
paboTsl B cet UHTEPHET;

NOHAMAHWUE OCHOBHBIX TMPUHLMUINOB JUCKPETH3ALMHM Pa3JMYHbIX BHUOB
uHopMaIi, YMEHUE ONpPEAciasTh HHPOPMAMOHHBIA OO0BEM TEKCTOBBIX,
rpauyecKuX M 3BYKOBBIX JAHHBIX MPH 3aJaHHBIX MApaMETPax AUCKPETU3aLWH,
YMECHHE OMNPEACTATh CPEAHIO CKOPOCTh MEPEAauu JAaHHBIX, OILICHHUBATH
W3MCHECHUE BPEMEHM TMEpeaud NP M3MEHEHUM HWHQOPMALMOHHOTO 00BEMA
JAHHBIX U XapAKTEPUCTHUK KaHAJIA CBS3H,

YMEHHE HMCIOJIB30BaTh MPU PEIICHUM 33/1a4 CBOWCTBA MO3WLIMOHHON 3alUCH
YHCEJT, AJITOPUTMA TIOCTPOCHU S 3alIUCH YMCIIA B TO3ULMOHHON CUCTEME CUMCIICHUS
C 3a/IaHHBIM OCHOBAHMEM M MOCTPOCHHS YHCJIA MO CTPOKE, COACPKALIECH 3amucCh
3TOTO0 YMCJIa B TMO3WLIUOHHON CHCTEME CUHMCIEHHWS C 3aJaHHBIM OCHOBAHHEM,
YMCHHME BBIMOJHATh APU(PMETHUECKUE ONEPAllMA B TO3WLIMOHHBIX CHUCTEMAX
CUHCIICHHSI,

YMEHHE BBINOJHATE MPEeOOpPa30BaHUsl JIOTUUECKUX BBIPAKECHUH, HCIONB3Ys
3aKOHBI anreOpbl JIOTWUKW, YMEHHE CTPOMTh JIOTMYECKOE BBIPAXKECHUE B
JIU3BIOHKTUBHON M KOHBIOHKTHBHOW HOPMAJIbHBIX (popMax Mo 3aJaHHON Tabmuue
WUCTUHHOCTH, WCCIICA0BaTh 00JacTh MCTHHHOCTH BBICKA3bIBAHUS, COACPIKALIETO
NEPEMEHHBIE, PEIIATh HECIOKHBIE TOTUYECKUE YPABHEHHS U CUCTEMBI YPABHEHUH;

NOHAMAaHWE O0a30BbIX aIrOPUTMOB OOpaOOTKM YMCIOBOM W TEKCTOBOW
uH(poOpMalMK (3a0UCh YHCET B MO3WIMOHHON CHCTEME CUMCIICHUS, HaXOKICHUE
BCEX MPOCTBIX YMCEIT B 33JaHHOM JAMAMNa3oHe, 00paboTKa MHOTOPa3PSAAHBIX LEJTBIX
YHCEJl, AHAJIA3 CUMBOJIBHBIX CTPOK M APYTHX), AITOPUTMOB MMOUCKA U COPTHPOBKH,
YMEHHE OMPEACATh CIOKHOCTh HM3Y4aeMBIX B Kypce Oa30BBIX aJrOPUTMOB
(CYMMUPOBAHME DSJIEMEHTOB MAaCCHMBA, COPTHPOBKA MAacCHBa, MEPEOOPHBIE
JITOPUTMBI, TBOMYHBII MOWCK) W MPUBOJUTH MPUMEPBI HECKOJIBKUX aITOPUTMOB
PA3HOM CIOXKHOCTH JJIsl PEIIEHUS OJHOW 3a/1a4H;

BJIQJICHAE YHUBEPCAIBHBIM S3BIKOM MPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacraBicHussMU O Oa30BbIX THINAX JAaHHBIX H
CTPYKTYpax JaHHBIX, YMEHHE WCIHOJb30BaTh OCHOBHBIE  YNPABIISIOLIAC
KOHCTPYKIMM, YMEHHUE OCYUICCTBIATh AaHAIW3 NPEIJIOKEHHOW MPOTrPAMMBIL:
OTNPEACTATh PE3YJAbTATEl Pa0OThl TPOrpPaMMbl IPH 33JAHHBIX MCXOJHBIX TaHHBIX,
ONPEACTATh, MPU KAKMX WCXOAHBIX JAHHBIX BO3MOKHO TOJYYEHHE YKA3aHHBIX



PE3YABTATOB, BBISBIIATH JAHHBIC, KOTOPBIE MOTYT MPUBECTH K OMMKOKE B padoTe
nporpammsl, (GOPMyYJIHPOBATE MPEATIOKEHUS TIO YTy YIIEHUIO TPOrPAMMHOTO KO/,

YMEHHE CO3/1aBaTb CTPYKTYPUPOBAHHBIE TEKCTOBBIC JOKYMEHTBl W
JEMOHCTPALMOHHBIE MATEPHAIIBI C UCIIOJIB30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
IPOrPAMMHBIX CPEICTB M 0OJIAYHBIX CEPBUCOB,;

YMEHHE KCIIOJIb30BaTh JICKTPOHHBIC TaOMWIbI IJ1sl aHAIM3a, TPEICTABICHHS
u  00paboTKM  nmaHHBIX  (BKIIOYAs  BBIYMCIECHUE  CYMMBI,  CPEIHErO
apu(pMeTnyecKoro, HauOONBIIEr0 W HAWUMEHBLIETO 3HAYEHWH, PELICHHE
YPaBHEHUM, BBIOOP ONTUMAIBHOIO PEIIEHUS, MOAOOP JHMHHUK TPEHIA, PELICHUE
3a/1a4 MPOTHO3UPOBAHUS ).

B nponecce m3yueHuss kypca MHPOPMATHKU YriayOJIEHHOTO ypoBHs ¢ 11
K1acce oOyvaroummucs OyayT  JOCTUTHYTHI — CIEAYIOIIUME  TPEAMETHBIE
PE3YJIBTaTHI:

YMEHHE CTPOWUTHh HEPABHOMEPHBIE KOMABI, JOMYCKAKOIMIME OJHO3HAYHOE
JEKOAUPOBAHUE COOOIIECHUH (MPEPUKCHBIE KOJIbI), MCMOIb30BaTh MPOCTECHIIINE
KOJBI, KOTOPBIE TO3BOJIIFOT OOHAPY>KMBATh U UCHPABIIATH OMIMOKK NIPH MEpenaye
JAHHBIX, CTPOMTH KOJ, 00CCHEUYMBAIOLIMIA HAMMEHBIIYI) BO3MOXKHYKO CPEIHIOK
JUIMHY COOOIIEHUS! MPU WM3BECTHOM YAaCTOTE CHMBOJIOB, IMOSCHATH MPUHLIMAIIBI
paboTHI MPOCTHIX AITOPUTMOB CHKATHSI TAHHBIX;

YMEHHE PELIaTh AITOPUTMHUYECKUE 3a7aui, CBSI3aHHBIC C aHAIM30M rpados
(3a1aUM  TOCTPOCHUS ONTHUMAIBLHOTO MYyTH MEXAY BeplmHamMu  rpada,
ONPEACTIEHUST  KOJIMYECTBA  PA3JIMYHBIX  MyTEH  MEXIYy  BEPIIMHAMH
OPHUEHTHPOBAHHOIO AMKIMYECKOro rpada), yMEHUE HCIOJIBb30BaTh AEPEBbs MPU
aHaJIM3¢ W TIOCTPOCHWM KOAOB W IS TPEIACTABICHUS apHPMETHUECKUAX
BBIPOKEHW, TP PELICHUH 3a7a4 TIOUCKA U COPTUPOBKH, YMEHHE CTPOUTH ACPEBO
UTPHI 1O 3aJaHHOMY aJTOPATMY, pa3padarbiBaTh U 0OOCHOBBIBATH BBIUTPHIIIHYHO
CTPATETHIO WP,

YMEHHE pa3pabarbiBaTh W PEAIM30BBIBATG B BUAEC Nporpamm 0Oa3oBbIe
JIITOPUTMBI, YMEHHE MCHOJB30BAaTh B MPOrPAMMAX JAHHBIC PA3IMYHBIX THIIOB C
Y4€TOM OrpaHMYEHWI Ha JMana3oH MX BO3MOKHBIX 3HAUYECHWH, TPUMCEHSTH MPU
PELIEHUM 33]1a4 CTPYKTYPBI JAHHBIX (CIIUCKH, CIIOBAPH, CTEKH, OYEPEIH, ACPEBbS),
UCIOJb30BaTh 0a30BBIC OMNEpallid  CO CTPYKTYPAMH JIaHHBIX, NPUMEHSThH
CTaHJAAPTHBIE U COOCTBEHHBIE MOAMPOTPAMMBI AJis1 0OPAOOTKHA YMCIIOBBIX JAHHBIX
YU CHUMBOJIBHBIX CTPOK, MCHOJIb30BaTh MpU pa3paboTke mporpaMMm OHWONIHOTEKH
NOAMPOrpaMM, 3HaTh (PYHKIMOHAJIBHBIE BO3MOXKHOCTH WHCTPYMEHTAJIBHBIX
CPEICTB Cpeabl pa3pabOTKH, YMEHUE UCTIOIB30BATh CPEACTBA OTJIAKH IMPOTrPaMM B
Cpele MpOrpaMMHUPOBAHUS, YMEHUE TOKYMEHTHPOBATh MPOTPAMMBI;

YMEHHE CO37aBaTh BEO-CTPAHULLBI,



BJIQJICHUE OCHOBHBIMM CBEICHMSIMM O 0Oa3zax [daHHBIX, WX CTPYKTYpE,
CpeACTBax CO3/AaHuss U PadOTBl C HUMH, YMEHUE MCIMOJb30BaTh TaOJUUHBIC
(pensuoHHbIC) 0a3bl TaHHBIX (COCTABJIATH 3aMPOCHl B 0a3ax JaHHBIX, BBHITOJHSTH
COPTUPOBKY M TOUCK 3amuceil B 0a3e MaHHBIX, HAMOJHATH pa3paboTaHHyIO 0azy
JTQHHBIX ) ¥ CIIPABOYHBIC CUCTEMBI,

YMEHHUE MCIOJIb30BaTh KOMIBIOTEPHO-MATEMAaTUYECKUE MOJIENN /sl aHAJIM3a
OOBEKTOB M TPOIECCOB. (HOPMYIUPOBATH II€1b MOJACIUPOBAHUS, BBIOJHSITH
aHaJIM3  PE3yJIbTATOB, TMOJIYYEHHBIX B XOJE€ MOJECIMPOBAHUS, OLECHHUBATH
COOTBETCTBUE MOJCIM MOJEIUPYEMOMY OOBEKTY WM MPOLECCY, MPEACTaBIIAThH
pe3yJbTaThl MOJICIMPOBAHUS B HATJISITHOM BUJIE;

YMEHUE OPraHu30BbIBATH JIMYHOE HMH(OPMAIMOHHOE TPOCTPAHCTBO C
UCMOJIb30BAHUEM  PA3NIUUHBIX CPEICTB LU(MPPOBBIX TEXHOJOTHMA, TOHUMAHHE
BO3MOKHOCTEH IU(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, LU(PPOBBIX
00pa3oBaTENbHBIX CEPBUCOB,;

NOHUMAHKUE OCHOBHBIX MPUHIIMIOB PAdOTHI, BO3BMOXKHOCTEH M OrpaHUYEHUS
OPUMEHEHUS TEXHOJIOTUI UCKYCCTBEHHOIO MHTE/UICKTa B PA3IMUYHBIX 00NACTsX,
HAJIMYME TMPEICTABJICHUM O Kpyre peuiaeMblX 3aJady MallMHHOTO OO0YyYeHHUs
(pacrno3HaBaHusl, Kiaccu(UKAMKU U TPOTHO3UPOBAHUS) HATMYKME MPEACTABICHUI
00  MCHOJB30BAHMM  MH(MOPMALMOHHBIX  TEXHOJOTMH B Pa3JIMYHBIX
npo(hecCHOHANBHBIX ChEpax.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KJTACC
KonunyectBo yacos DJeKTPOHHbIE
HaumeHnoBaHue pa3aesioB 1 TeM uH(ppoBbIe
Ne n/m P Kontpoabnsie | IlpakTnueckne (mudpp )
NPOrpamMmslI Bcero o0pa3oBaTe/ibHbBIE
padoTbI padoTbI
pecypcsbl
Pazgen 1. [ludpoBasi rpaMOTHOCTD
11 KowmmnbroTep - yHHUBEpcalbHOE yCTPOMCTBO 6
' 00pabOTKH HaHHBIX
12 [IporpammHoOe obecrniedeHue 6
1.3 KomnerotepHslie ceTn
1.4 HNudopmarrionnas 6€30MacHOCTb 8 1 2
Hroro no pazneny 25
Pasnen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
IIpencrasnenue nnpopmanuu B
2.1 per dopman 20 1 2
KOMIIBIOTEpE
22 OcHOBBI anreOphI TOTHKU 15 1 1
23 KowmmeroTepHas apudmernka 7 1
Hroro no pazneny 42
Pa3agen 3. AnroputMbl M NporpaMMHpOBaHue
3.1 Beenenue B nporpaMMHupOBaHue 16 0.5
3.2 BcnomoraresnpHble anropuTMbL 2
33 Hucrennsle METOABI 1 3
34 Anroputmbl 00pabOTKH CHMBOJIBHBIX 5 !

JaHHBIX




35 AnroputMsl 00pabOTKH MacCHBOB 11 3.5
Hroro no pazneny 46
Pazgen 4. UnpopmanoHHbIEe TEXHOJIOTUH
4.1 O0paboTka TEeKCTOBBIX JOKYMEHTOB 2.5
42 AHaJIU3 TaHHBIX 3
Hroro no pazneny 16
PesepBHOe Bpems 7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KVIACC

KonunyectBo yacos DJeKTPOHHbBIE
HaumeHoBaHue pa3aesioB u TeM uugposbIe
Ne n/m P Konrpoabubie | IIpakTnueckne (mubp )
NPOrpamMmsl Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypcbl
Pasznen 1. Teopernueckue 0CHOBbI HH(POPMATHKH
L1 WUndopmarms n nHGpOpMaimoHHbIE 1 ! h 5
MPOLIECCHI
1.2 MogaenupoBanue 8 2
Hroro no pazneny 19
Pa3ngen 2. AnroputMbl M NporpaMMHpOBaHue
2.1 DJIeMEHTBI TEOPUH AJITOPUTMOB 6 1
22 ANTOpUTMBI U CTPYKTYPbI TAHHBIX 31 3 10
23 OCHOBBI OOBEKTHO-OPHEHTHPOBAHHOTO 7 ! 45
pOrpaMMHUpPOBaHUs
Hroro no pazneny 54
Pasznen 3. Un(popmManOHHBIE TEXHOJIOTHH
31 KomnerotepHo-maTeMaTH4eCKOE 2 5
' MOJISJTPOBAHIE
3.2 bazel naHHbBIX 11 1
33 Be0-caiiTe 14
34 KomneroTepHast rpaduka 8 35
3.5 3D-mMoaenupoBaHue 8 3
Hroro no pazneny 49




PesepBHOE Bpemsi

14

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




HOYPOYHOE INTAHUPOBAHUE
10 KJTACC

No

n/n

Tema ypoxa

KoanuyecTBO 4acos

KonTpoabHbie
Bcero P
padoThI

IIpakTHYeckHne
padoThI

Mara
H3y4YeHusd

DJeKTPOHHbBIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

TpeOoBanust TEXHUKN O€30MACHOCTH U
TUTHUEHBI TP paboTe ¢ KOMITBIOTEpAMHU U
OPYTHUMH KOMITOHEHTaM# U(POBOTO
OKPYKESHHSI

[IpuHIMTIEL PaOOTHI KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH NaHHBIMH C TTOMOIIBIO LIHH.
KonTtponnepsl BHEIIHUX YCTPOHCTB

ABTOMAaTHYECKOE BBIIIOJIHEHIE nporpaMmal
MPOLIECCOPOM

OnepaTuBHasi, MOCTOSTHHAS U
NONrOBpeMeHHas naMATh. KoHTposieps!
BHEIIHUX YCTpOHUCTB. IIpsamoit noctyn k
namsTu

COBpeMeHHbIe KOMITBIOTCPHBIC
TCXHOJIOTUH

[IporpammHoOe obecrieueHne
KOMITBIOTEPOB, KOMITBIOTEPHBIX CHCTEM U
MOOMJIbHBIX YCTPONUCTB

CucremHoe mporpaMMHOe obecreueHue.
OrnepaliliOHHBIE CHCTEMBI




Yrunutel JpaiiBepsl yCTPONCTB.

7 ITapannenbHOE MPOrpaMMUpPOBAHUE

10 HHcTannauus u feuHCcTausanus
MPOrPaMMHOTO 0OecTeueHust
@aiinoble cuctemsl. [IpuHLMNBL

1 pa3MeleHnst 1 UMEHOBaHMs (aiiioB B
nonroBpemeHHol namsitu. [11abaoub! nist
omucaHus rpyn GpaiioB
3akoHozaarenbcTBO Poccuiickoi

12 ®Deneparnuu B 00JIACTH TPOTPAMMHOTO
obecreyeHus U JTaHHBIX
IIpuHLMIEI TOCTPOEHUS U annapaTHbIe

13 KOMITOHEHTBI KOMIIBIOTEPHBIX CETEH.
CeteBble MPOTOKOJbI

14 Cetb UHTEpHET

15 Paznenenue IP-cetn Ha noaceTu ¢
MOMOILBIO MaCOK NOJCETEN

16 CereBOo€ amIMUHUCTPUPOBAHUE
Bunpb! gestenbHoCTH B ceTu UHTEpHET.

17 Cepsucel MHTepHeTa. ['ocynapcTBeHHble
3JIEKTPOHHBIE CEPBUCHI U YCIYTH

18 HndopmanmonHast 6e30macHOCTb

19 BpenoHocHbIe mporpaMMHOe o0ecrieueHne
U MeTOJIbI OOPBOBI C HIM

20 IIpakTrueckas padbora mo Teme
" AHTUBUpPYCHBIE TPOrPaMMBbI"

21 Opranuzanys JMYHOTO apXuBa

uHpopmauuu. PesepBHOE KOMUPOBaHUE.




ITaponpHas 3amura apxusa

22

[In¢dposanue naHHBIX

23

Anroputm mmdposanus RSA.
Creranorpagus

24

IIpakTrueckas padbora mo Teme
"ludpoBaHne TaHHBIX"

25

KonrponbHas paboTta 1o pazaeny
"Llndposast rpaMOTHOCTB"

26

Wndopmanmst, 1aHHbIE U 3HAHUS.
HNHpopmaIioHHbIe MPOLIECCH B MPUPO/IE,
TEXHUKE U O0LLECTBE

27

HenpepsIBHBIEC 1 TUCKPETHBIEC BEINYHHBI U
curHasibl. HeoOXonuMocCTh TUCKpEeTH3aluu
uHpOpMaLUy, MpeIHa3HAYEHHON ISt
XpaHeH!s], nepeaayn u o0paboTKH B
U(PPOBBIX CUCTEMAX

28

JBon4yHOE KOAUpOBaHue. PaBHOMEpHBIE U
HepaBHOMeEpHbIE KOIbl. JlekonupoBaHue
COOOIIEHH I, 3aITHCAHHBIX C ITOMOIIBIO
HEPaBHOMEPHBIX KOJIOB

29

Ycnosue @ano. [loctpoenne onHO3HAUYHO
JE€KOIUPYEMBIX KOJOB C IOMOLIBIO IepeBa.
I'pad An. A. Mapkosa

30

EnuHUIEI H3MEpEeHUsT KOJTMUeCTBa
uHpopMauuu. Aa(aBUTHBINA TOAXON K
OLIEHKE KOJIMYeCTBa MHPOPMALIH

31

CucTeMBbl CUUCIIEHHIS

32

IlepeBoa uncen U3 OAHON CUCTEMBI




CUYMCJICHUS B APYTYIO

JIBonuHasi, BOCbMEpHUYHAs U

33 IIEeCTHAAATEPUYHAS CUCTEMBI CUUCIICHHUS,
CBSI3b MEXAY HUMH
JIBon4Hasi, BOCbMEPHUYHAS U

34 IIEeCTHAAATEPUYHAS CUCTEMBI CUUCIICHHUS,
CBSI3b MEXAY HUMH
JIBon4Hasi, BOCbMEPHUYHAS U

35 IIEeCTHAAATEPUYHAS CUCTEMBI CUUCIICHHUS,
CBSI3b MEXAY HUMH

36 Apudmernyeckue onepaiy B
MO3ULMOHHBIX CUCTEMAX CUUCIIEHUSI

37 TpouuHas ypaBHOBELICHHAs! CUCTEMA
CUMCIIEHUS

38 JIBOUYHO-IeCATHYHAS] CUCTEeMa CUUCIICHUS

39 KonupoBanue TekcTOB

40 PactpoBoe xonupoBaHue n300pakeHuH
IIpakTrueckas padbora mo Teme

41 "[Iuckpernzauus rpaduyueckon
uHpopmauuu"
L{BeroBBIe MOnEU. BexkTopHOE

4 koaupoBanue. Popmatel (Haiisios.
Tpéxmepnas rpaduka. @pakranbpHas
rpaduka
Konuposanue 3Byka. OneHka

43 UH(POPMALMOHHOTO 00BEMA 3BYKOBBIX

JaHHBIX NP 3a1aHHBIX YaCTOTE
TUCKPETU3aLMU U Pa3psiAHOCTH




KOJMPOBAHUSA

IIpakTrueckas padbora mo Teme

4 " [lnuckpernsauus 3ByKoBor napopmMarim”
KontponbHas pabota o teme

45 "IIpencraBnenne nHPOpPMALIUH B
KoMnbroTepe”

46 OcHoBBI aredpsl JTOTUKU

47 Jlornueckue onepanuu. TaOuibl
UCTUHHOCTHU
Jlornueckue BelpaxeHnus. Jlornueckue

48 TOXeCTBa. J|0Ka3aTeabCTBO JOTHYECKHUX
TOXKAECTB C TIOMOLIBIO TaOJINI HCTUHHOCTH
IIpakTrueckas padbora mo Teme

49 «ITocTpoenue u aHanmu3 TadnMLL
UCTHHHOCTH B TAOJIMYHOM IPOLIECCOPEN

50 Jlornyeckue onepanyy 1 onepanuy Haj
MHO>KECTBaAMHU

51 Jlornyeckue onepanyy 1 onepanuy Haj
MHO>KECTBaAMHU

5 3akoHbI aNreOphl JOTUKU. DKBUBAJICHTHBIC
npeoOpa3OBaHUs JOTHYECKHUX BbIPAKSHHUIMA

53 Jlornyeckue ypaBHeHMsI U CUCTEMBbI
YpPaBHEHUI
Jlornueckue QyHKIMH. 3aBUCUMOCTD

54 KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
(bYyHKIMI OT KOJIMYECTBA APTYMEHTOB.
ITonHbIE CHCTEMBI JTOTHYECKUX (PYHKLIUH

55 Kanonnueckue GopMbl JOrHUECKUX




BbIpaxkeHni. CoBeplleHHbIE

IU3BIOHKTUBHbBIE U KOHBIOHKTUBHbBIE
HOpMaJibHbIE (POPMBI, aTOPUTMBI HX
NOCTPOESHHS MO TaOJINIE UCTHHHOCTH

56

KonrponbHas pabora o Teme "OCHOBBI
anredpwl Toruku"

57

Jloruueckue 31eMEHTHI B COCTaBE
KOMITbIOTEPA

58

Tpurrep. Cymmarop. MHoropaspsaablii
CymMMaTop

59

ITocTpoenue cxeM Ha JOrHYECKUX
3JIEMEHTax. 3anuch JOITHYECKOro
BBIPAXKEHUSI 110 JIOTHYECKOH CXeme

60

MukpocxeMbl U TEXHOJIOTHSI UX
MIPOU3BOJICTBA

61

HpeI[CTaBJ'IeHI/Ie TECJIbIX YUCCII B ITaMATU
KoMIbioTepa. OrpaHUYeHHOCTD TUAIAa30Ha
HUCEIT TIPHU OrPpaHUYICHUN KOJTUYICCTBA
paspsnos. Ilepenonnenue pa3psaHoOi
CETKH

62

be3sHakoBbIe 1 3HAKOBBIC JaHHBIE.
3HaKOBBIN OUT. JIBOMYHBIN
JOTIOJTHATEIbHBIA KO OTPULIATETHHBIX
qrcen

63

[TobuToBBIE TOTHYECKUE ONIEPALIUU.
Jlornueckuii, apupmMeTnuecKuii u
LUKINYECKUH CIBUTH

64

[In¢dposanue ¢ TOMOIIBIO TOOUTOBON




onepauuu «uckiroyvaromee NI

HpeHCTaBHeHI/Ie " XPAHCHUE B MMaMATU

03 KOMITBIOTEPA BEILIECTBEHHBIX YUCEI !
Brinonnenue onepanuii ¢ BeIECTBEHHBIMU

66 YHUCJIAMHU, HAKOTJIEHHE OITHOOK MpH 1
BBIUHCJICHHSIX
IIpakTrueckas padbora no teme «M3yuenne

67 NOPa3psAIHOrO MallMHHOIO MPEACTABIECHUS 1
LIEJIbIX U BELIECTBEHHbIX YUCEN»

68 AHanu3 anropuTMOB 1
DTarnbl penieHys 3a1a4 Ha KOMITbIOTepe.

69 HucTpymeHTaabHbIE CPEACTBA! 1
TPAHCISITOP, OTIATYHK, TPOPHIUPOBIINK
Cpena nporpamMupoBanusi. Komnumsius

70 U UHTEpIpeTaLus Iporpamm. |
Buptyanpnble mamnnel. MHTErprpoBaHHas
cpena paspaboTku

71 Mertoas! OTIanKy IPOrpaMm 1

7 Tunbel nepeMeHHbIX B sI3bIKE |
MIPOrpaMMUPOBAHMUS

73 O06paboTka LenbIx yncesn 1

74 O0paboTka BEeECTBEHHBIX YHCE 1

75 CrnyualiHble U IICEBAOCTYYaiiHble YnuCa 1

76 Bersnenus. CnoxxHble yCclI0OBUs 1

77 Iukme! ¢ ycnosuem 1
[{uksbl O mepeMeHHOM.

78 B3anmo3ameHseMOCTh Pa3In4HBIX BUJOB 1

OUKJIOB




O0paboTka HATYpaTbHBIX YUCEN C

7 UCTIOJIB30BAHUEM LIUKJIOB
HaxoxneHne Bcex MpOCTBIX YHCEIN B
20 3amaHHOM nuana3one [pakTudeckas 0.5
padora no reme «Perenne 3aga4 METOIOM
nepedopay
81 HuBapuant nukia
82 JIOKyMEHTHUPOBaHUE NPOrPaAMM
%3 O06paboTka JaHHBIX, XPAHSLINXCS B
datimax
84 Paz0unenue 3agaun Ha mog3anaqn
Hcnonp3oBanne CTaHAapTHON OMOIHOTEKH
%5 s3bIKa porpaMMmupoBanmst. Ilogkmrouenne
OuONIMOTEK MONMPOrpaMM CTOPOHHHUX
MIPOU3BOAUTENEH
86 [Tonnporpammsl (pouenypsl U PyHKLINN)
87 [Tonnporpammsl (pouenypsl U PyHKLINN)
88 IIpakTrueckas padbora mo Teme |
"PaszpaboTka moxmnporpamm"”
Pexypcusi. PexypcuBHble OOBEKTHI
29 (ppakransr). PexypcuBHBIE MPOLIEAYPHI U
¢bynkumnu. Mcnonb3oBaHue cTeka JIst
OpTaHU3aLMH PEKYPCUBHBIX BbI30OBOB
90 IIpakTrueckas padbora mo Teme |
"PexkypcuBHBIE IOATPOrPaMMBbI"
91 MonaynbHBIN TPUHLUI TOCTPOEHUS
porpamMm
92 HucieHHbIE METOIBI




93

IIpakTrueckas padbora mo Teme
«HucneHHoe pelieHne ypaBHEHUIN

94

Hcnonb3oBanue IUCKPETU3ALNY B
BBIMUCJIUTCIBHBIX 3aa4ax

95

IIpakTrueckas padbora mo Teme
«[TpubnikéHHOoe BEIYHCICHUE IITHH
KPHUBBIX U Tutomanei Gpuryp»

96

IIpakTrueckas padora mo Teme «Ilouck
MakcuMyMa (MUHIMyMa) GYHKITHI

97

O0paboTka CUMBOJIBHBIX JJAHHBIX.
Anroputmbl 00pabOTKH CHMBOJIBHBIX
CTPOK: NOJACYET KOJIMUECTBA MOSBJICHUHN
CHMBOJIa B CTPOKE

98

KontponbHas pabora Nel mo pazgeny
" AropuTMBI porpaMMupoBasue”

99

Anroputmbl 00pabOTKH CHMBOJIBHBIX
CTPOK: pa30HeHue CTPOKU Ha CJIOBA 110
npoOeNbHBIM CUMBOJIAM

100

Anroputmbl 00pabOTKH CHMBOJIBHBIX
CTPOK: TTIOUCK MOACTPOKU BHYTPH NaHHOU
CTPOKH, 3aMEHA HAIIEHHON MOACTPOKU Ha

APYI'YIO CTPOKY

101

IIpakTrueckas padbora mo Teme
"OOpaboTka CTPOK C UCTIOJIB30BAHUEM
byHKUMH cTaHAapTHOH OMOIHOTEKH SI3BIKA
nporpaMMupoBaHus”

102

I'eneparnus cios B 3a1aHHOM ajdasute

103

MaccuBBI B TIOCJIETOBATEIFPHOCTH YHCEIL.

0.5




[IpakTHueckas pabota mmo Teme
"3anonHeHne MaccuBa"

104 O06001mEHHbIE XapaKTEPUCTUKA MACCUBA
JIuHeNHbIN NOUCK 3aJaHHOTO 3HAYEHUS B

105 maccuse. [IpakTuueckas pabota 1o teme 0.5
"JIMHENHBII MOUCK 3aJaHHOTO 3HAUEHUs B '
Maccuse"
IIpakTHueckas pabora mo Teme "[Touck

106 MUHHMaJIbHOTO (MAaKCUMAJIBHOTO) 1
3JIEMEHTa B YMCJIOBOM Maccuse"
CoptupoBKa OJHOMEPHOTO MacCUBa.

107 IIpocThie METOBI COPTHPOBKH. 0.5
[IpakTrueckas padora mo teme "[IpocTeie '
METO/IBI COPTUPOBKU MaccuBa"
Coptuposka cnusiHueM. beicTpas

108 COPTHPOBKA MaccHBa (aJIrOpUTM 0.5
QuickSort). ITpakTrueckas padoTa mo Teme '
"BbICTpast COpTUPOBKA MaccuBa"
JIBOWYHBIN NOUCK B OTCOPTUPOBAHHOM

109 maccuse. [IpakTuueckas pabota 1o teme 0.5
" JIBOUYHBIN MTOUCK"

110 JIByMepHbIe MaCCHBBI (MaTPHULIbI)

111 Anroputmsl 00paboTKH MaTpHLL

112 Pemenne 3ana4 aHanu3a JaHHbBIX

113 KonrponbHas pabora No2 o pazaeny
" AIrOpUTMBI U TPOrpaMMHUpOBaHue"

114 Cpencrsa TEKCTOBOTO MpoIIEccopa

115 KomnerotepHas BEpCTKa TEKCTA




116

[IpakTrueckas padbora mo Teme "BépcrTka
AOKYMEHTOB C MATEMATHUICCKUMU
bopmynamu"

117

HuCcTpyMeEHTHI peLieH3npOBaHUs

118

IIpakTrueckas padbora mo Teme
"MHoOrocTpaHu4HbIE JOKYMEHTHI"

119

Ob6naunbie ceprrchl. KomekTuBHas
paborta ¢ nokymenTtamu. [IpakTudeckast
padora no reme "KomnnexktusHast padora ¢
JOKyMeHTamu"

0.5

120

KontponbHas padora no Teme "O0paboTka
TEKCTOBBIX JJOKYMEHTOB"

121

Anamuz JaHHBIX. Bonbmme JaHHBIC

122

MamunHoe obyueHue

123

AHaNu3 JaHHBIX C TOMOIIBIO AJIEKTPOHHBIX
Tabd UL

124

[IpakTHueckas padora no Teme "AHanm3
TAHHBIX C TOMOIIBIO 3JIEKTPOHHBIX
Tabmmm"

125

[Toctpoenue rpadpukoB GpyHKIH.
IIpakTrueckas padbora mo Teme
"HarisimHoe npencTaBjieHue pe3yJibTaToB
CTaTUCTHUYECKON 00pabOTKU AaHHBIX B
BUZE AHarpaMM CPENCTBAMH PENaKTopa
3JEKTPOHHBIX TabmuI"

0.5

126

Jluaum Tperna. [Ipakruueckas padbora o
teme "[logbop nmuHuM TpeHna,
IporHo3uposanue”

0.5




ITonbop mapamerpa. [IpakTuueckas padbora

127 no teMe "HncneHHoe peleHne ypaBHeHUH 1 0.5
¢ oOMOIIBIO moadopa mapamerpa”
OnTumu3anus Kak MOUCK HAMTy4YIero
pelIeHus B 3aJJaHHBIX YCIOBHSIX.

128 [IpakTHueckas padora no Teme "Pemenne 1 0.5
3a/1a4 ONTUMHU3ALUHN C TTOMOIIBIO
3JIEKTPOHHBIX TaO 1"

129 KonrponbHas pabota o Teme "AHajm3 !
naHHbIX"

130 Pazbop 3amanuii TUA 1

131 Pazbop 3amanuii TUA 1

132 Pazbop 3amanuii TUA 1

133 Pazbop 3amanuii TUA 1

134 Pazbop 3amanuii TUA 1

135 Pazbop 3amanuii TUA 1

136 O6o0uenne crucreMaTu3anys mporpaMMal !
3a 10 xmacc

OBIIEE KOJIMYECTBO YACOB I10 136 15

ITPOTPAMME




11 KVIACC

No

n/n

Tema ypoxa

KoanuyecTBO 4acos

Bcero

KonTtpoabnsbie
padoThI

IIpakTHYeckHne
padoThI

Mara
H3y4YeHusd

DJeKTPOHHbBIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

KommnuectBo napopmarim

A.]'IFOp HUTMBI CXKaTHUA AAHHBIX

Anropurm Xahdmana

[IpakTHueckas padora no Teme "Cokatue

AAHHBIX C ITIOMOIIBIO aJITOPUTMaA
Xadpdpmana"

Anroputm LZW

A.]'IFOpI/ITMbI CKaTuA JAHHBIX C MMOTCPAMU.

[IpakTHueckas padora no Teme "Cokatue
naHHbIX ¢ norepsimu (anroputmel JPEG,
MP3)"

0.5

CxopocTb nepenavu JaHHBIX

ITomexoycTOHYMBBIE KOABI

IIpakTrueckas padbora mo Teme
"TloMexoyCcTON4YNBbIE KOIBI"

10

Cuctembl. KOMIOHEHTBI CUCTEMBI M UX
B3aumozeiicreue. CucTeMHBbIN 3P QexT.
YnpasieHue kak UHPOpPMaMOHHBIN
npouecc. OOpatHas CBsI3b

11

Monenu u MOAETUPOBAHUE

12

I'padwr

13

Perenrie 3ana4 ¢ moMoIbio rpados




14

Hepesbs

15 OCHOBBI TEOPUU UTD
[IpakTHueckas padora no Teme "[Tonck

16 BBIUTPBILIHONW CTPATErUH B UTPE C MOJHON
uHpopmanueir"

17 CpencTsa HCKYCCTBEHHOTO MHTEJIEKTa

18 [Ipaktuyeckas pabora no teme "Cpencrea
HCKYCCTBEHHOI'O MHTENIeKTa"

19 KontponbHas pabota mmo teme
"MopenupoBaHue"
dopmanuzarus MOHATUS arOPUTMA.

20 Mamnna TeOpHUHra Kak yHUBEpCaJIbHas
Mozenb BeruuciaeHuil. Tezuc Uépua—
Treropunra
IIpakTrueckas padbora mo Teme

21 "CocTaBlieHHE MPOCTOM MPOTrPaMMbI JIJIst
MamuHbl Trropusra"

22 Mamuna ITocra

23 Hopmanbaeie anropudmsr Mapkosa
ANTrOopUTMHUYECKH HEpa3pelInMble 3aauu.

24 3anaua octaHoBa. HeBO3MOXKHOCTD
aBTOMAaTUYECKOM OTJIaJKU MPOrpaMm

25 CnoXHOCTb BBIMUCIICHHUI
ITouck npoCThIX YuCen B 3aJaHHOM

26 IHUarna3oHe C NOMOIIBIO AITOPUTMA
«periero IparocheHay

7 [IpakTHueckas padora no Teme "[Tonck

MIPOCTBIX YKCEN B 33laHHOM Jihana3zoHe"




28

MHoropa3psiIHbI€ [eJbIe YNCIIa, 3a1a4H
JUTMHHON apu(pMETHKH

29

IIpakTrueckas padbora mo Teme
"Peanusanus BbIMUCIEHUH C
MHOIOpa3psaHbIMU YUcIamMu"

30

CrnoBapu (accoIMaTUBHBIC MACCHBHI,
otoOpakeHus1). X3II-TabJIULIBL.
[Noctpoenue anphaBUTHO-YaCTOTHOTO
CJIOBapsI AJis 3aJAHHOTO TEKCTa

31

IIpakTrueckas padbora mo Teme
"TlocTpoeHne anaBUTHO-4ACTOTHOTO
CJIOBApSI AJIst 3aJaHHOTO TeKcTa"

32

AHau3 TeKCTa Ha €CTECTBEHHOM SI3BIKE.
Brinenenune nocienoBaTeIbHOCTEH 110
mabsony. Perynsipabie BIpaskeHHSI.
YHacToTHBLIN aHATH3

33

[IpakTHueckas padora no Teme "AHanm3
TEKCTa HA €CTECTBEHHOM sI3bIKe"

34

Crexn. AHaJIU3 MPAaBHIBHOCTH CKOOOYHOTO

BbIpa*K€HUA

35

Beruncienune apudmernaeckoro
BBIPA)KEHUsI, 3aITMCAHHOTO B MOCT()UKCHOM

dbopme

36

IIpakTrueckas padbora mo Teme
"Bpruucnenne apuMEeTHIECKOro
BBIPAXKEHUSI, 3a[MUCAHHOTO B MOCTPHUKCHOM

dopme"

37

Ouepenu. Mcnonp3oBanue ouepeny 1is




BPEMCHHOI'O XpaHCHUSA JaHHBIX

38

IIpakTrueckas padbora mo Teme
"HUcnonp3oBanue ouepenu”

39

KontponbHas pabora Nel mo pazgeny
" AIrOpUTMBI U TPOrpaMMHUpOBaHue"

40

JHepesps. Peanusanus aepesa ¢ MOMOLIBIO
CCBUIOYHBIX CTPYKTYp. [{BOUYHBIE
(bunapnsie) nepesbsi. [locTpoeHue nepesa
IUTSL 3aIAHHOTO aprU()METHIECKOTO
BBIPAKEHUA

41

IIpakTrueckas padbora mo Teme
"Hcrionp30BaHNUEe IEPEBLEB MJIS
BBIYUCIIEHHSI apU(PMETHIECKUX
BbIpakeHHi"

42

PexypcuBHbIE anropuTMbI 00X0/a EpeBa.
Hcnonb3oBaHue creka v o4epeau s
obxona nepesa

43

PexypcuBHbIE anropuTMbI 00X0/a EpeBa.
Hcnonb3oBaHue creka v o4epeau s
obxona nepesa

44

Anroputmsl Ha rpadax. [Tocrpoenue
MHHHUMAaJIbHOI'O OCTOBHOIO IepeBa
B3BELIEHHOI'O CBSI3HOTO
HEOPHEHTUPOBAHHOTO rpada

45

O6xon rpada B rybuny. O6xon rpada B
LIUPUHY

46

KonnuecTso pa3iandHbIX MyTEeH MEXKAY
BEpLUIMHAMU OPUEHTHUPOBAHHOIO




AIUKIINYecKoro rpada

47

Anroput™ JleHKCTpHI.

48

[IpakTHueckas padora mo Teme
"BpruncineHue qIUHbI KpaTyaniiero nyTH
MeXIy BeprHaMu rpada (anropurm
Heiikctpsr)"

49

Anroputm ®noiina—Yopiuania

50

KontponbHas padora Ne2 o pazneny
" AIrOpUTMBI U TPOrpaMMHUpOBaHue"

51

3amaun, peraeMbie ¢ TOMOIIBIO
AUHAMHUYCCKOrO IporpaMMUupPOBaHUA:
BBIUUCIIEHIE PEKYPCHUBHBIX (PYHKLIUH

52

IIpakTrueckas padbora mo Teme
"BpIMUCIIEHNE PEKYPCUBHBIX (PYHKIHH C
MOMOLIbIO AUHAMUYECKOTO
nporpaMMupoBaHus”

53

3amaun, peraeMbie ¢ TOMOIIBIO
JUHAMUYECKOTO IPOrPaMMUPOBAHUS
MOACYET KOJIUYECTBA BAPUAHTOB

54

[Ipaktudeckast pabora o Teme "Tloncuér
KOJIMYECTBA BAPUAHTOB C MOMOIIBIO

JUHAMHYECKOro MporpaMMupoBaHus’

55

3amaun, peraeMbie ¢ TOMOIIBIO
AUHAMHUYCCKOrO IporpaMMUupPOBaHUA:
3aa4u OIITUMU3alnu

56

KontponbHas padora Ne3 o pazneny
" AIrOpUTMBI U TPOrpaMMHUpOBaHue"

57

ITonsTue 0 mapagurmax




nporpammupoBasusi. O030p sI3bIKOB
MIPOrpaMMHUPOBAHUS

[Tonsitne 06 0OBEKTHO-OPUEHTUPOBAHHOM

8 POTrPaMMHUPOBAHUH

59 OO6mbexToI U Ki1accel. CBOWCTBA M METOBI
OOBEKTOB

60 OOBeKTHO-OPUEHTHPOBAHHBIN aHAJH3
IIpakTrueckas padbora mo Teme

61 "HMcnonp30BaHue TOTOBBIX KJIACCOB B 1
nporpamme”

2 PaspaboTka nporpaMm Ha OCHOBE
O00BEKTHO-OPHEHTHPOBAHHOTO MOIX0/1A
[Ipaktuyeckas pabora "Pa3padorka

63 MIPOCTOM MPOrPaMMBI € UCIOIb30BAHUEM 1
KJlaccos"
Wnkancymsimmst. pakrudeckas pabdora mo

64 teme "Pa3paboTka kiacca, UCIIOB3YIOIIETO 0.5
WHKATCYJSLU0"

65 Hacnenosanue. [Tomumopdusm

66 IIpakTrueckas padbora mo Teme |
"PazpaboTka uepapxuu KJiaccos"
Cpenpbl ObICTpOI pa3paboOTKH MPOrpaMm.

67 IIpoexTupoBanue unTepdeiica
MIOJIb30BATEIIS

68 IIpoexTupoBanue unTepdeiica
MIOJIb30BATEIIS

69 Hcnonp30BaHNEe TOTOBBIX YIIPABISIEMbIX

3JIEMEHTOB JJIsl MOCTPOeHUsI uHTEpdeiica




70

IIpakTrueckas padbora mo Teme
"Pa3paboTka mporpamMmsl ¢ rpaguuecKum
uHTepdeiicom"

71

KonrponbHas pabora o Teme "OCHOBBI
O0BEKTHO-OPHEHTHPOBAHHOTO
nporpaMMupoBaHus”

72

Hsydenne BTOPOro si3bIka
MIPOrpaMMHUPOBAHUS

73

Hsydenne BTOPOro si3plka
MIPOrpaMMHUPOBAHUS

74

OTanbl KOMIIBIOTCPHO-MATEMATUYCCKOTO
MOACITNUPOBAHUA

75

Jluckperusanus Ipu MaTeMaTU4eCKOM

MOACITNPOBAHUN HECIIPEPBIBHBIX MPOLICCCOB.

MonenupoBaHue ABUKECHUS

76

IIpakTrueckas padbora mo Teme
"MopenupoBaHue ABUKEHUS "

77

MonenupoBaHue OHOJOTHYECKUX CHCTEM.
IIpakTrueckas padbora mo Teme
"MonenupoBaHue OHOJIOTMYECKUX CUCTEM"

0.5

78

MatemaTndecKue MOIOECJIN B SKOHOMHKE.
BrruncivrennHbIE SKCIEPHUMEHTEI C
MOACTIAMUA

79

Beposaraoctabie moaenu. [IpakTuueckas
pabota no teme "MmMuTanimoHHOe
MOJIEJIMPOBAHHUE C TOMOLIBIO METOIA
Mounre-Kapno"

0.5

80

KOMHbI-OTepHOG MOACIINPOBAHUE CUCTEM




YIIPABJICHUS

81 O06paboTtka pe3yabTaToOB SKCIIEPHUMEHTA

82 Tabnuunble (pensiuoHHbIE) Oa3bl JAHHBIX
ITonck, copTupoBKa 1 GUIBTPALIUS

%3 TAaHHBIX. 3anpOCHl HA BEIOOPKY JaHHBIX.
3anpockl ¢ mapamerpaMu. Berancnsiembie
TIOJIsT B 3a1pocax

84 [IpakTrueckas padora no Teme "Padora ¢
rOTOBOM 0a30ii JaHHBIX"
Muororabmuanbie 0a3bl JaHHBIX. THIIBI

85 cBsizelt mexay Tabmuamu. BaemHui
ko4, 1{eocTHOCTD Ga3bl JTaHHBIX
IIpakTrueckas padbora mo Teme

86 "Pa3paboTka MHOrOTabIMYHOMH 06236l
naHHbIX"

87 3anpockl K MHOTOTaOTMYHBIM Oa3am
TaHHBIX

28 IIpakTrueckas padora mo Teme "3ampocsl k
MHorotabmmyHON 6a3e JaHHbIX"

89 S3bik ynpasienus naHHeiMu SQL
IIpakTrueckas padbora mo Teme

90 "VrpasneHue NaHHBIMU C TOMOLIBIO SI3bIKA
SQL"

o1 Hepensmuonnble 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBbI

0 KontponbHas padora no Teme "base
naHHbIX"

93 HnrepHeT-npunoxeHus




IIonsATHE O CEPBEPHON U KIIMEHTCKOU

94 4acTsaxX caiita. TeXHONOrus «KJINEeHT —
cepBep», €€ NOCTOMHCTBA U HEAOCTATKHU

95 OcHossl si3pika HTML

96 [IpakTrueckas padora no teme "Co3znanue |
TEKCTOBOH BeO-CTpaHUIIbI"

97 OcHossl si3pika HTML

98 OcHossl si3pika HTML
[IpakTrueckas padora no teme "Co3znanue

99 BeO-CTpaHUIIBI, BKITFOYAIOIIEH !
MyJIBTHMEANHHbIE OOBEKTHI (PUCYHKH,
3BYKOBbBIE TaHHBIC, BH1E0)"

100 OcHoBbI kKackanHbix Tadaui crueit (CSS)
IIpakTrueckas padbora mo Teme

101 "OdopmiieHre CTPaHUIIBI C TOMOIIBIO 1
KacKaaHbIX TaOIuI| cTuiein”

102 Cuenapun Ha si3bIke JavaScript

103 Cuenapun Ha si3bIke JavaScript

104 ®Dopwmsbl Ha BeO-CTpaHULE

105 IIpaktryeckas pabora mo Teme "ObpadoTka !
naHHbIX Gopm”

106 Pasmermenue BeO-caiiToB. Ycenyra
XOCTHUHTA. 3arpy3ka (paiioB Ha CalT
Kanpuposanue. Mcnpasnenue

107 nepcnexTussl. I ucrorpamma. Koppexuus
YPOBHEH, KOPPEKLIMS LIBETA.
ObecuBeunBaHNe LBETHBIX H300pakeHUH

108 BBoxa m300pakeHuit ¢ NCNOIB30BAHNEM 0.5




Pa3IUUHBIX [U(PPOBBIX YCTPOICTB.
[IpakTrueckas padora no Teme "OOpaboTka
g pobix pororpaduit"

Peryurs. PaGora ¢ o0nactsamu. @uibTpBL

109 IIpakTrueckas padora no Teme "Perymn 0.5
g pobix pororpaduit"
MHorocoiHbIe H300paxeHus. TekcToBbIe

110 ciou. Macka cnosi. Kananel. CoxpaHenue
BBIJIEJICHHON 00nacTu

11 IIpakTrueckas padbora mo Teme !
"MHorocnoiHble n300paskeHus"
[MoaroToBka WUTFOCTpaLUi sl BeO-CaliTOB.

112 IIpakTrueckas padbora mo Teme 0.5
" AHIMHUpPOBaHHBIE N300paKeHUs"

13 BekTophas rpaduka. Bekropuzauus
pPacTpPOBBIX U300pasKeHUI

114 [IpakTrueckas padora mo Teme "BekTopHast |
rpaduka"

115 [IpyHIMIIEI TOCTPOSHHS U PENAKTUPOBAHUS
TPEXMEPHBIX MOJENEN

116 [Ipaktuyeckas pabora mo teme "Co3nanue |
MPOCTBIX TPEXMEPHBIX Mojenen”

117 Cerounbie monenu. Marepuabl

118 IIpakTrueckas padora no Teme "CerouHble |
Mozenu"

119 MonenupoBaHie HCTOYHUKOB OCBELICHHUSI.
Kameper

120 [IpakTHueckas pabora mo Teme 1




"Pennepunr”

121 AnnuTuBHbBIE TeXHONOTUH (3D-npuHTEpHI) 1
122 [TonsiTHE O BUPTYaJIbHON PEATTbHOCTH U |
JOMOJIHEHHOM PEeaIbHOCTU
123 Pazbop 3amanuii TUA 1
124 Pazbop 3amanuii TUA 1
125 Pazbop 3amanuii TUA 1
126 Pazbop 3amanuii TUA 1
127 Pazbop 3amanuii TUA 1
128 Pazbop 3amanuii TUA 1
129 Pazbop 3amanuii TUA 1
130 Pazbop 3amanuii TUA 1
131 Pazbop 3amanuii TUA 1
132 Pazbop 3amanuii TUA 1
133 Pazbop 3amanuii TUA 1
134 Pazbop 3amanuii TUA 1
135 O06o01eHne U cucTeMaTH3aLus !
nporpammsl 3a 10-11 knacchr
136 O06o01eHne U cucTeMaTH3aLus !
nporpammsl 3a 10-11 knacchr
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

ITPOTPAMME







MNPOBEPSEMBIE HA EI'D 11O UHOOPMATUKE TPEBOBAHUS K
PE3YJLTATAM OCBOEHUSI OCHOBHOUN OBPA3OBATEJILHOM
ITPOT'PAMMBI CPEJHET'O OBIIEI'O OBPA3ZOBAHUSI

Kon
NMPOBEPSIEMOr0
TpeboBaHUS

IIposepsiemble TpeGOBAHUS K NMPeJIMETHBIM Pe3y/JIbTATAM O0CBOCHHSI
OCHOBHOH 00pa30BaTeJIbHON NMPOrpaMMbl CpeIHEro 00mero
oOpa3zoBaHusi

1.

3name (nonumams)

1.1

IToHnMaHuEe OCHOBHBIX NPUHIUIIOB YCTPOHCTBA M (PYHKLIMOHHUPOBAHHS
COBPEMEHHBIX CTAIMOHAPHBIX M MOOMJIBHBIX KOMITBIOTEPOB, TEHIEHIMN
Pa3BUTHA KOMIBIOTEPHBIX TEXHOJOTUH; BJIQJCHUE HaBbIKAMU PabOTHI C
OMEPAaLMOHHBIMA CHCTEMaMH W OCHOBHBIMH BHAAMH MPOTPAMMHOTO
obecriedeHus1 Ui pelneHus y4ueOHbIX  3a7ad MO BBIOpaHHOMU

cricnuajan3alnuu

1.2

Hannume mnpencraBneHnii o ©0a30BbIX NPUHIOMIIAX OpPraHU3ALUU |

(YHKIIMOHMPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

IlonnManne OCHOBHBIX MNPUHOWUIIOB AUCKPETHU3ALWUN Pa3JIUYHbIX BUIOB

uHpOpMaLuu

1.4

ITonnmaHue 0a30BBIX aNrOpUTMOB OOpPaOOTKM YHCIOBOM M TEKCTOBOM
uHdopmanmu (3amUch YWUCEa B MO3ULMOHHOH CHUCTEME CYMCIICHUS,
IETUMOCTD LEJIBIX YHCEN, HAXOXIEHHE BCEX MPOCTBIX YHUCEN B 33JaHHOM
nuamna3one;, 00paboOTka MHOTOpPAa3pSAHBIX IENbIX YHCEN, aHaJu3

CHUMBOJIBHBIX CTPOK U APYTHX ), AITOPUTMOB TIOMCKA U COPTHPOBKH

L5

3HaHue (I)YHKLII/IOHaJ'IbeIe BO3MOXKHOCTHU HWHCTPYMCHTAJIbHBIX CPECACTB

Cpenbl pa3padoTKu

1.6

Brnanenne OCHOBHBIMH CBEACHHSIMH O 0a3ax HaHHBIX, HX CTPYKTYpeE,

CpeACTBaxX CO3AaHUs U padOTHI C HUIMH

1.7

IToHnmanne BO3MOXKHOCTEN U OTPaHUYECHUN TEXHOJOTUN UCKYCCTBEHHOIO
UHTEJUIEKTA B PAa3JIMYHBIX OONACTSIX, HATUYME MPEACTABICHHA 00
UCTONB30BAHUM  WH(QOPMALIMOHHBIX  TEXHOJOTMH B Pa3JIMYHBIX

npodecCHOHaTIBHBIX cepax

1.8

Bnanenne TteopeTHyeckuM ammaparoM, MO3BOJSIOIIUM OCYLIECTBIISATH
IPEACTABICHUE 3aJaHHOIO HATYPaJbHOTO YMCJA B PA3JIMYHBIX CUCTEMAX
CUHCJICHHUS, BBIMOJHATE NpPeoOpa3oBaHUS JIOTUYECKUX  BBIPAKEHHH,
UCTIONB3YST 3aKOHBI anreOpbl JIOTHKH, ONPEAENsTh KpaTdalIiuid MyTh BO
B3BELICHHOM rpade M KOJNWYECTBO TNyTeH MeXOy BepLIMHAMHU

OPUEHTHPOBAHHOTO AlIUKIIMUECKOTro rpada




Yuems

2.1

VYMeHHe WHCHOIb30BaTh KOMIIBIOTCPHO-MATEMATHYCCKUE MOACIN JIA
aHanmu3a OOBEKTOB M MPOLECCOB: (HPOPMYIUPOBATH LEIb MOJECITUPOBAHMUS,
BBITIOJIHATE aHAJIM3 PE3YyJbTATOB, MOJTYUYCHHBIX B XOA€C MOACIUPOBAHUA,
OLCHHUBAThb AACKBATHOCTL MOACIU MOACIUPYEMOMY O6”beKTy 50)041

MPOLECCY; MPEACTABJATH PE3YAbTAaThl MOAEIUPOBAHMS B HATJISITHOM BUE

22

Ymenue knaccupumMpoBaTh OCHOBHBIC 3ala4ydl  aHAJIM3a JAaHHbBIX
(MIpOTHO3MpPOBAHHKE, KJaccupuKanus, KJIACTEpHU3aLIS, aHaIu3
OTKJIOHEHUI); TIOHUMAaTh IIOCJIEAOBATENIbHOCTD PELICHHs 3a7a4 aHaJIN3a
JaHHBIX: COOp MEePBUYHBIX JAHHBIX, OUMCTKA M OIIEHKA KaueCTBa JAHHBIX,
BbIOOp U (WiIM) TMOCTpOeHWE MOAeaH, mpeodpa3oBaHUE HaHHBIX,

BU3yaJIU3alvsl JAHHBIX, MHTCPHIPCTALUA PE3YIBTATOB

23

Ymenue onpenensith MHGOPMALTMOHHBIA 00BbEM TEKCTOBBIX, MPadUIECKUX
Y 3BYKOBBIX JTAHHBIX MPH 33/IaHHBIX MapaMeTpax IUCKPETH3ALUN. Y MEHUE
OMpEAeNATh CPENHIOK CKOPOCTb Iepenayd JaHHbIX, OLICHUBATH
U3MEHEHHE BPEMEHHM IMepenaydl NpU HW3MEHEHUU WHEHOPMALMOHHOTO

o0BbEMa AAHHBIX U XaPaKTCPUCTUK KaHaJla CBA3U

24

YMeHue CTpouTh KOA, O0ECHeYMBAIOIIMN HAUMEHBINYI) BO3MOXKHYIO

CPEAHIOK0 UTMHY COOOIIEHHsI MPH N3BECTHON YaCTOTE CUMBOJIOB

25

YMeHue uCmofb30BaTh MPU PELIEHUHM 3a7ad CBOWMCTBA MO3UMLIUOHHON
3aMKUCU YUCEJ, AJrOPUTMbI MOCTPOEHHUs 3AMHUCH YHUCJAa B MO3ULIMOHHON
CHUCTEME CUHCIICHUs] C 3aJaHHbIM OCHOBAHHEM M MOCTPOEHHUs YHUCia MO
CTPOKe, COAeprKalledl 3amuch 3TOr0 4YUCIA B IMO3ULHUOHHOM CHCTEME
CYUCJIEHHUS]  C  3aJaHHbIM  OCHOBAHHUEM,  YMEHHE  BBINOJHITH

apI/I(I)MeTI/ILIeCKI/Ie onepanruu B MO3MINHUOHHBIX CUCTEMAX CHUCJICHUSA

2.6

YMeHHe CTPOUThb JIOTUYECKOE BBIPAXKEHHE B AU3BIOHKTUBHOW U
KOHBIOHKTUBHOW  HOpPMaJNbHBIX (opMax 1O 3amaHHOW  Tabiume
UCTHMHHOCTH, HCClenoBaTb 00JacTb HCTHHHOCTH  BBICKAa3bIBAHMUS,

COACPKAIIECTO IEPEMEHHDBIC, PCIIATh HECIOXKHBIC JIOTHYCCKHUE YPABHEHUA

2.7

VYMeHre pemarh anrOpUTMHYECKHE 3a1adM, CBS3aHHbIE C aAHAU30M
rpadoB (3a7a4u MOCTPOSHUS] ONTHMAJIBLHOTO TMYTH MEXKAY BePIIHMHAMU
rpada, onpeneneHus] KOJIMYECTBA PA3IMUYHBIX MyTeH MEXKIy BEPIIMHAMU

OPUEHTHUPOBAHHOTO ALMKINYEeCKOro rpada)

2.8

YMeHHe UCNOJb30BaTh AEPEBbs IPU aHAIN3E U MOCTPOEHUU KOAOB U AJIs
NpPEACTaBICHUS apU(PMETHUECKHX BBIPAKEHHUH, NPU pPEIleHUuH 3ajad
MIOMCKAa U COPTUPOBKM, YMEHHE CTPOUTH NE€PEBO WIPBbI MO 3aJaHHOMY

anropuT™My; paspabaTeiBaTh U OOOCHOBBIBATH BBIUTPBIIIHYIO CTPATETHIO

UTPBI




2.9

YMeHHe aHaJIM3UPOBaThb AQJITOPUTMBI €  HCIIOJNB30BAaHHEM  TaOHL
TPAaCCHPOBKH; OMNpenessiTh 0e3 HCIONb30BAHUSI KOMIIBIOTEPA PE3YJIbTAThI
BBITNIOJTHEHUS] HECJIOXKHBIX IIPOrpamMM, BKJIFOYAIOIIMX LUKJIbl, BETBIEHUS U

noANnporpaMmsal, Mpu 3aJaHHbIX UCXOAHBIX JaHHBIX

2.10

YMeHHne OomnpenensaTb CIOKHOCTh HM3Yy4aeMbIX B Kypce 0a30BbIX
NTOPUTMOB (CYMMHPOBAaHHE 3JIEMEHTOB MAacCHBa, COPTHPOBKA MAaCCHBA,
nepeOOopHbIE aJNTOPUTMBI, JBOMYHBIA IOMCK) U MPUBOAWUTH TNPUMEPHI

HECKOJIbKHX aJITOPUTMOB paBHOfI CJIOKHOCTHU IJIA pELICHUA OI[HOI>'I 3agavu

2.11

BJ'IaI[eHI/Ie YHUBECPCAJIBHBIM  A3BIKOM  MNPOrpaMMUPOBAHHSA  BBICOKOT'O
ypoBHs (Ilackanb, Python, Java, C++, C#), npeacrasnenusiMu 0 0a30BbIX
TUIIAX AAHHBIX W CTPYKTYpPaxX AdaHHBIX, YMCHHUEC HCIIOJb30BATH OCHOBHLIC
VOPaBJSIIOIAE ~ KOHCTPYKIMHM,  yMEHHWE  OCYHIECTBISITH  aHAJH3
NPEIJIOKEHHOH ~ MPOrpamMMbl.  ONPEAENATb  Pe3yJbTaTbl  PabOThI
nporpaMmel Ipu 3aJaHHbIX UCXOAHBIX AAHHBIX, ONPCACIIATH, NPU KaKUX
HCXOAHBIX MOAaHHBIX BO3MOHO TIIOJNYUCHUE YKA3aHHBIX PE3YJIbTATOB,
BBIABJISITh JTaHHBIE, KOTOPBIE MOTYT MNPHUBECTH K OmHOKe B padoTe
nporpaMmel;,  (GopMynHMpoBaTh  MPENJIONKEHHUS [0  YIYYIICHHIO

MIPOrpaMMHOT0 KOJia

2.12

VMeHue peanu3OBbIBATH HAa BBIOPAHHOM Uil W3Y4YEHUS]  SI3bIKE
nporpaMMupoBaHus Bbicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUTIOBBIE AITOPUTMbI 0OPaOOTKHU YHCEN, YUCIOBBIX MOCIENOBATENbHOCTEH
U MacCHBOB. TMpEINCTaBJIEHWE 4Yucia B Buae Habopa MPOCTHIX
COMHOKHUTEJIEH;, HaXOXIEHHE MaKCUMaJIbHOW (MUHUMAJbHOW) IMpPHI
HATYPaJbHOTO YHCIIA, 3a[MMCAHHOTO B CUCTEME CUHCIICHHS C OCHOBAHHEM,
He mnpesbimaromuM 10; BbMUCTEHHE OOOOLIEHHBIX XaPAKTEPUCTHK
3JIEMEHTOB MAacCHBa WJIHM YHCJIOBOH TIOCIEIOBATENbLHOCTH (CyMMBI,
NPOM3BEICHUS]  CPEOHEero  apuU(pMETHYECKOro, MHUHHUMAJBHOIO |
MaKCHUMaJIbHOTO 3JIEMEHTOB, KOJHYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOLINX
3aJaHHOMY VCIIOBHIO), COPTHUPOBKY JJIEMEHTOB MAcCCHBA, YMEHHE
UCMOJIB30BATh B MPOrpaMMmax JaHHbIE Pa3JIMYHBIX THUIOB C Y4YETOM
OrpaHMYEeHUI Ha IUANa30H MX BO3MOJKHBIX 3HAYEHUH, MPUMEHSTh MPH
pelLIeHu: 3a1a4 CTPYKTYpPbl JaHHBIX (CIHCKH, CJIOBApH, CTEKH, O4Yepenu,
IepeBbsi), MPUMEHSATh CTaHAAPTHBIE U COOCTBEHHbIE MOAMPOrPAMMBI JJIsI
00pabOTKM YHCIOBBIX JAHHBIX M CUMBOJIbHBIX CTPOK, HCIOJB30BAThH MPH
pa3pabotke nporpamMm OUONIMOTEKH MOANPOTrPAMM, YMEHUE HCIIONIb30BATh

CpeACTBa OTJIAAKU MPOrpaMM B Cpesie MPOrpaMMUPOBAaHMUS

2.13

Vmenune HUCIIOJB30BATH SJICKTPOHHBIC Ta6J'II/ILIbI 1A dHaJIu3a,

NPEACTaBICHUs U O0pabOTKU NaHHBIX (BKJIIOUYas BBIOOP ONTHMAIBHOTO




pewmenns, nmoadOp JUHUM TPEHIA, PeIleHHe 3a/1ad MPOrHO3UPOBAHUS),
YMEHHUE HCIOJb30BaTh TaONW4HbIE (PENALUOHHBIE) 0a3bl MaHHBIX H

CIIPaBOYHBIC CUCTCMBI

2.14

YMeHHe OpraHu30BbIBATH JINYHOE HWH(POPMALMOHHOE NPOCTPAHCTBO C
UCTIONB30BAHUEM  PA3JIMYHBIX  CPEACTB  IHU(PPOBBIX  TEXHOJOTHIL,
NOHMMAaHHE BO3MOXKHOCTEH NH(POBBIX CEPBUCOB T'OCYAAPCTBEHHBIX

yCIIyT, HUGPOBBIX 00Pa30BATENbHBIX CEPBUCOB




HEPEYEHD DJIEMEHTOB COIAEP/KAHUSA, IPOBEPAEMBIX HA EID
1HO HTHO®OPMATHUKE

Kon

IIposepsieMblii 21eMEHT COAEPKRAHMS

1

Hudposas rpaMOTHOCTH

1.1

OcHOBHBIE TCHACHIUU PA3BUTHUA KOMITBIOTCPHBIX TEXHOJIOTHH. HapanneanbIe
BbIYHCJICHUWS. MHoronpoueccoprIe CHCTCMBI. PacnpenenéHHbIe BBIYMTHCJINTCIIBHBIC

cucTeMbl 1 00paboTka OONBITNX JAHHBIX

1.2

IIpuHIMOBEI TOCTPOEHUS M amnmnapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX CeTell.
Ceresblie mporokonbl. Cetb MuTepHer. Anpecanus B cetu MatepHet. IIpoTokonsl
creka TCP/IP. Cucrema nomeHHbIXx HUMEH. Pasnenenue IP-cetm Ha moxpcetu c

IOMOIIBLI0 MacOK MOACETEN

1.3

Qaiinosas cucrema. [louck B (aiinoBoil cucreme. IIpuHIMIIBI pa3MeIneHUs] |
UMeHOBaHMsA (aiiyioB B monroBpeMeHHON namsth. [11abnoHsb! A onmucaHust TPy

daiinos

1.4

CkopocTh  mepenadu  JAaHHBIX.  3aBUCUMOCTb  BPEMEHH  Ilepefaud  OT

uH(POPMALIMOHHOTO 00BEMA JAHHBIX U XaPAKTEPUCTHK KaHaJa CBS3H

L5

[MIugpposanue nanHbIX. CUMMETpHUHBIE U HecuMMeTpuuHble UL Lnudpe!
npocroit 3amenbl. [Hudp Lesaps. upp Bikenepa. Anroput™m mudgpoBaHUs
RSA

1.6

Kogpl, mo3Bossroniie 0OHapyKUBATh U MCIPABIATH OMIHOKH, BO3HUKAIOIINE TIPU
nepenave naHHbIX. Paccrosune Xsmmunra. Koguposanue ¢ moBTopeHHEM OUTOB.

Konsr XomMmuHra

Teopernueckue OCHOBBI HHOPMATHKH

2.1

JIBon4HOE KOAUpOBaHUE. PaBHOMEpHBIE U HEpaBHOMEPHBIE KOABL. JlekoaupoBaHue
coOOIIeHNH, 3aMCaHHBIX C MOMOIIBI0 HEPABHOMEPHBIX KOAOB. Yciosue DaHO.

INocTpoeHne OqHO3HAYHO AEKOAUPYEMBbIX KOAOB C TIOMOLIBIO AepPeBa
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Teopernueckue mOAXONBI K OLEHKe KonudecTBa HHpopMauuu. EauHULEI
u3MepeHus: KojuuectBa uHpopMaumu. AunaBUTHBI TMOIXOA K  OLCHKE
Kosnn4ecTBa MH(popManuu. 3aKoH anauTUBHOCTH HH(popManuu. @opmyrna Xaptiu.

HUndopmarms u BepositHocTb. Popmyina [llennona
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Cuctembl cumcienus. Pa3BépHyTass 3amuch LENbIX H APOOHBIX 4YHCET B
MO3ULMOHHON cucreMe cuucieHus. CBOICTBa MNO3MLMOHHOM 3amucu  4HCHa!
KOJINYECTBO LHU(P B 3aMUCH, NMPU3HAK IEIMMOCTH YHCIa HA OCHOBAHHME CHCTEMBI
cuMcieHus. AJTOPUTM MepeBO/ia LEeIoro yucia u3 P-uuHoi cucTeMbl CUHCIIEHUs] B
IECATUYHYI0. AJTOPUTM MepeBOia KOHeuHOW P-wvHON npoOu B IECSTUYHYIO.

AJITOPUTM TEpeBOAa LEJIOTO YHCIAa U3 AECATUYHOW CHCTeMBbI CUucieHusi B P-




nuHyro. llepeBox koHeuHol pgecstuuHOW npodu B P-uunyro. J{BowdHas,
BOCbMEPHUYHAS M LIECTHAALATEPUYHAS CUCTEMbI CUHUCIICHUS, CBSA3b MEXAY HUMH.

Apudmernueckre onepaniy B MO3UIUOHHBIX CHCTEMAX CUHUCICHUS
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TpOI/ILIHaﬂ YPaBHOBCUICHHAA CHUCTEMaA CHUCIICHHA. I[BOI/I"IHO-I[eCﬂTI/ILIHaﬂ cHUCTCMa

CUUCJICHUA

2.5

Kommnposanune tekcroB. Koguposka ASCIL OnnobatitHeie kogupoBku. CTaHmapt
UNICODE. Konuposka UTF-8. Ompenenenue wuHPOPMAIMOHHOTO 00BbEMa

TEKCTOBBIX COOOLLEHUH

2.6

Koauposanue uzobpaxkenuit. Ouenka nHGOpMamoHHOro o0béMa rpaduaeckux
TAaHHBIX MPH 3aJaHHBIX Pa3pelIeHUH M IIIyOMHE KOAMPOBaHHUS IBeTa. L[BeTOBBIE
moznenu. Kopmposanne 3Byka. OueHka HH(POPMAIIMOHHOTO OOBEMa 3BYKOBBIX

AAHHBIX MIPH 3aaHHBIX YaCTOTC AUCKPETU3AlUU U Pa3pAIHOCTU KOOAUPOBAHUA

2.7

Anrebpa noruku. IloHsATHe BBICKa3bIBaHWA. BbICKa3blBaTeNbHbIE  (POPMBI
(mpenukater). KBaHTOPBI CyIIIECTBOBAHHS U BCEOOIIHOCTH.

Jlornueckne onepanuu. Tabmumbl UCTHHHOCTH. JIOTMYECKHE  BBIPAXKECHUS.
Jlornueckue Toxnecrsa. Jlornueckue onepanuu U Onepanuy HaJl MHOXKECTBAMU.
3akoHBl anreOpbl JIOTMKH. OKBHUBAJEHTHBIE MPeoOpa3OBaHUS  JIOTMYECKHX
BbIpAKeHMM. JIornueckue ypaBHEHUsI U CUCTEMBI YPAaBHEHUI.

Jlornueckne ¢GyHKIMH. 3aBUCHMOCTh KOJWYECTBA BO3MOXKHBIX JIOTHYECKHX
($YHKUMH OT KOJIMYECTBA apTyMEHTOB.

Kanonnueckue GopMbl JOrHUECKUX BbIPAsKEHUI

2.8

COBepLHeHHbIe AU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC q)OprI,

AJTOPUTMBI UX MMOCTPOCHUA 110 Ta6m/1ue HUCTHUHHOCTH

2.9

Jlornueckue 5»ieMeHTHl B cocTaBe KomnbroTrepa. Tpurrep. Cymmarop.
Mmuoropaspsaassiii cymmarop. Iloctpoenne cxem Ha JIOTHYECKUX 3JIEMEHTax IO
3a/laHHOMY JIOTMUECKOMY BBIPQKEHHUIO. 3alKCh JIOTHYECKOrO BBIPAXKEHUS I10

JIOTUYECKOU CXeEMe

2.10

Mopenun u wmonenuposanue. llenn MonenupoBaHus. ANEKBaTHOCTb MOJENTU
MOAEINpyeMoMy OOBEeKTY WK mpoueccy. PopMann3aiis NPUKIagHbIX 3a1a4.
[IpencraBneHue pe3yabTaTOB MOAETUPOBAHUS B BUAE, YIOOHOM sl BOCIPUSTHS

yenoBekoM. [ padudeckoe npencTaBieHNe JaHHBIX (CXeMBbl, TaOIULbI, rpadukn).

2.11

IlpencraBneHue LenbIXx 4Yucel B NamsATH KommbioTepa. OrpaHU4eHHOCTb
AUana3oHa 4YuCesN MpU OrPAaHUYEHHHM KOJMYecTBa pas3psanos. llepenonnenue
pa3psimHOl ceTku. be33HakoBbie U 3HAKOBBIC NAHHbIC. 3HAKOBBIA OUT. JIBOMYHBIMA
JOTOJHUTENbHBIN KOl OTPULIATENIbHBIX YNCETT.

[TobuTtoBble  smormueckue omepanuu. Jlormueckuit, apudmerndyeckwii U
nukmaecknii  casurd.  [lludposanne ¢ mNOMOIMBIO MOOWUTOBOH —omepanuu

«ucxmouaroniee NJIH»




2.12

IIpencraBneHue BelleCTBEHHbBIX YKCEN B MAMATH KOMIIbIOTEpa. 3Haualas 4acTb U
NOPSIIOK yncia. Jlnana3oH 3HaUSHHUH BeUIeCTBEHHBIX uucel. [Ipo0ieMbl XpaHeHHs
BELIECTBEHHBIX YHCEJ, CBSI3aHHbIE C OrPAHUYEHUEM KOJIMYECTBA Pa3psiioB.
BeInonHeHne onepanuii ¢ BEIECTBEHHBIMU YHCJIAMH, HAKOIUIEHHE OIIHUOOK TpHU

BBIYUCJICHHUAX

2.13

I'pader. OcnoBHble monsATus. Bunbl rpagos. Onmcanue rpadoB € MOMOIIBIO
MaTpul CMEXHOCTH, BECOBBIX MaTpull, CIIMCKOB CMEXHOCTH. Pemenne
ANTOPUTMUYECKUX 3a7a4, CBSI3aHHBIX C aHaIM3oM TpadoB  (MOCTPOCHHE
ONTHMAJBbHOIO MyTH MEXKIy BepUMHAMH rpada, omnpeneieHHe KOJUYeCTBa

PA3JIMYHBIX MyTeH MEXIy BepIIMHAMH OPUEHTHUPOBAHHOTO AlIMKJINYECKOTO rpada)

2.14

Hepebss. bunapnoe nepeso. [lepeebsi moucka. Crnocobbl obxoma nmepesa.
[IpencraBnenne apupMeTHUECKUX BbIPAKEHUI B BHUIe nepeBa. Mcmomp3oBaHue

rpadoB U 1epeBbEB MPU ONMUCAHUH OOBEKTOB U MPOLIECCOB OKPYIKAOIIEr0o MUPA

2.15

JIuCKpeTHbIE UTPBI IBYX WUIPOKOB ¢ mojHOW wHpopmanueid. [loctpoeHue nepesa
nepebopa BapUAHTOB, ONHCAHHE CTPATerHH WIPbl B TaOnMM4HOH (opme.

BremrpeinHbie ¥ NPOUTPHILIHBIE TO3ULUKA. BEIUTpBIIIHBIE CTPATErUU

2.16

CpencTBa UCKYCCTBEHHOTO MHTEJUIEKTa. MneHTuduKamms u monuck n3odpakeHui,
pacnozHaBanue sul. Hcnonb3oBaHHE METONOB MCKYCCTBEHHOI'O HHTEJUIEKTA B
oOydaromux cucremax. Mcmnonp3oBaHue METOIOB NCKYCCTBEHHOTO MHTEIUIEKTA B

poboroTtexHuke. MuTepHet Bemeli. HeiipoHHbIe ceTn

ANropuUTMBI U IPOrPaMMUPOBaHUE

3.1

dopmManuzanys NOHATHA anroputma. MamuHa ThIOpUHIa Kak yHUBEpCaIbHas

MOJ€1b BbIYUCIEHUN

3.2

OueHka CII0KHOCTH BbIYUCIEHUH. Bpemst paboThl 1 00bEM HCTIONB3YEMOH TaMsATH,
UX 3aBHCUMOCTb OT pa3Mepa HCXOAHBIX NaHHbIX. OIEHKa aCHMITOTHYECKOH
CJIO)KHOCTH aJITOPUTMOB. AJITOPUTMBI TIOJTMHOMHAJIBHOM clioxkHOCTH. [lepebopHble
anroputMbl. [IpuMeps! pa3IuYHBIX aJTOPUTMOB PEIIEHHs] OJHON 3a7a4u, KOTOPbIE

UMEIOT PA3JIMYHYI0 CIOKHOCTD

33

OnpeneneHne BO3MOXHBIX Pe3yJbTaTOB PabOThl MPOCTEHUIINX AJTOPUTMOB
yIOpaBJIE€HUs] WCIOJHUTEISIMU W BBIYUCIUTENBHBIX alropurmoB. OrmnpeneneHue

UCXOIHBIX JAHHBIX, TIPH KOTOPBIX AJITOPUTM MOKET aTh TPEOyeMbIi pe3yabTaT

3.4

Anroputmbl  00pabOTKM HATYpaJIbHBIX YHCEJN, 3alMCAaHHBIX B IO3MIMOHHBIX
cHUCTEMax CYHCICHMs. pa30OMeHue 3alMucH 4YuCjia Ha OTAENbHbIE LUQPHL
HAXOXXICHWE CYMMbl U TPOU3BENCHHs LHU(p, HAXOXKIEHHE MaKCHUMaJIbHOM
(MMHUMAaNBHOW) U PHL

[IpencraBnenne uucina B BuAe HaOOpa MPOCTBIX COMHOXKHUTENEH. ANroputm

6bICTpOFO BO3BCACHUA B CTCIICHD. Ilomck MPOCTBIX YUCCIT B 3aJaHHOM JHAIA30HE C




TIOMOIIBIO AJITOPUTMA «PEIIeTO DpaTocheHar

3.5

MHoropa3psigHbIe LeJble YNCIa, 3a1a4i JTUHHON aprudmeTuku

3.6

Azbik mporpammupoBanust (Ilackans, Python, Java, C++, C#). Tunbl naHHBIX:
LIEJIOYMCIICHHBIE, BEIIECTBEHHBIE, CHMBOJIbHbIC, JIOTHUECKHE. BeTBieHus.
Cnosxnble ycnosusi. Llukisl ¢ yenoBueM. Llukiibl o nepeMeHHO.

OO6pabotka maHHBIX, XpaHSAmuXcs B ¢ainax. TekcToBele M ABOMYHBIE (DAL
QaiinoBbie nepeMeHHble ((aiinoBele ykasartenu). Urenme u3 ¢aiina. 3amuch B
datin.

Paz0Ouenne 3agaun Ha noazamayun. [lonnporpammsl (mporenyps! 1 QyHKIIUN).

Hcnonp3oBanne cTaHAapTHON OMOIHMOTEKH SI3bIKA MPOTPAMMHUPOBAHUS

3.7

Pexypcusi. PexypcuBHbie mpoueaypbl W (yHKIuH. Mcrnonb3oBaHHE CTEKa IS

OopraHu3alii pEKYPCHUBHBIX BbI3OBOB

3.8

Uucnennoie Metonsl. TouHoe W mpUOMIDKEHHOE pELIeHUs 3amadd. UucieHHoe
pelieHne ypaBHEHHMH C TMOMOINBIO moxdopa mapameTrpa. UWCIEeHHBIE METOMbI
pelieHnss ypaBHEHMH: MeTox mepedopa, MeETOA IOJIOBUHHOTO — JIEJICHUS.
[Mpubnuk€HHOE BBIMUCICHUE UIMH KPHUBBIX. BbraucieHue miomanedd ¢uryp ¢
MOMOIIBI0 YHCJICHHBIX METOAOB (METOA MPSIMOYTOJBbHUKOB, METOJ TPAIeELHii).
ITonck wmakcumyma (MHUHMMYMa) YHKIMH OHOH NEPEMEHHOH METOaoM

IMOJIOBMHHOTI'O JCJICHUA

3.9

OO6paboTka  CHMBONIBHBIX  JaHHBIX.  BcTpoeHHble  (PyHKIUM  sI3bIKA
MPOrpaMMUPOBAHUS IJisi 0OPaOOTKH CHMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: TIOACYET KOJHMYECTBA IMOSIBJIEHUII CHMBOJIAa B CTPOKE,
pa3OueHne CTPOKM Ha CJOBa IO MPOOENbHBIM CHMBOJAM, IOUCK MOIACTPOKH
BHYTPU [aHHON CTPOKH, 3aM€HAa HAWICHHON MOACTPOKHM HAa APYIYK CTPOKY.
I'enepauus BceX CIOB B HEKOTOPOM ajihaBUTE, YIOBJIETBOPSIOIINX 3aJaHHBIM

orpanndeHusiM. [IpeobpasoBaHue 4ncia B CHMBOJIBHYIO CTPOKY U OOpaTHO

3.10

MaccuBbl W TOCIEAOBATENBHOCTH  4HCeNl.  Bbrucinenue  000OMEHHBIX
XapaKTePUCTHK 3JIEMEHTOB MAaCCHUBA WJIM YHUCJIOBON MOCIEAOBATEILHOCTH (CYMMBI,
MPOU3BENEHUS, CPeNHEro apuPMeTHYecKOro, MUHUMAIBHOTO U MAaKCUMAJbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIINX 3alaHHOMY YCIIOBHIO).
JluHeWHBIH TIOMCK 3alaHHOTO 3HAYEHHMSI B MacCHUBE. AJITOPUTMBI pPabOTHI C
3JIEMEHTAMHU MacCHBa C OJHOKPATHBIM MPOCMOTpOM MaccuBa. CoOpTUpOBKa
OITHOMEPHOTO MaccuBa. [IpocThie METOABI COPTUPOBKHU (METOA My3BbIPbKa, METON
BbIOOpa, copTHpoBKa BcTaBkamu). COPTUPOBKA CIMSIHUEM. BBICTpasi COPTHPOBKA

maccuBa (aaroputm QuickSort). JIBOMUYHBIN MOUCK B OTCOPTUPOBAHHOM MaCCHUBE

3.11

JIByMepHBbIE MacCUBBI (MaTpULIbI). AJITOPUTMBI 00PaOOTKU IByMEPHBIX MaCCHBOB:
3aroJIHEHNE ABYMEPHOTO YHCJIOBOIO MAacCHBa MO 3aJaHHBIM MPaBUJIAM, TOUCK

3JIEMEHTAa B IBYMEPHOM MAaCCHBE, BBIUUCICHHE MaKCUMyMa (MUHUMYMa) 1 CyMMBI




SJIEMCHTOB ABYMECPHOI'O MacCHBa, MEPECTAHOBKA CTPOK U CTOJ'I6LIOB ABYMECPHOTO

MacCCHBa

3.12

CrnoBapu (acconnaTuBHBIE MacCUBBI, oToOpaskeHus ). Xour-radbaunel. [loctpoenne

aJ'I(I)aBI/ITHO-"IaCTOTHOFO CJIOBaps AJid 3aAaHHOT'O TEKCTA

3.13

Crexkn. AHaNM3 TNPaBHIBHOCTH CKOOOYHOrO  BBIpAXKEHHs. BbruucieHue
apru(pMeTHIECKOro BBIPAKEHUS, 3aIIMCAHHOTO B MTOCT(UKCHOH hopme.

Ouepenu. Mcnonb3oBaHue ouepeau Al BpEMEHHOIO XpaHEHUs! TaHHbIX

3.14

Anroputmbl  Ha Trpadax. IlocTpoeHHe MHHHUMAaJbHOTO OCTOBHOTO JepeBa
B3BELICHHOTO CBSI3HOTO HEOpHEeHTHpOoBaHHOro rpada. KojmuecTBo pasmmuHBIX
NyTel MeXIy BEPIIMHAMH OPUEHTHPOBAHHOTO ALMKIMYECKOro rpada. Anropurm

JefkcTphl

3.15

Hepespsi. Peanusanus nepeBa ¢ NOMOINBI CCBUIOYHBIX CTPYKTYp. JlBOMYHBIE
(OunapHble) nepeBbst. IlocTpoeHme nepeBa ISl 3aaHHOTO apU(PMETHUECKOTO
BBIpAKEHMsI. PeKypCcHBHBIE anropuTMbl oOxona nepeBa. Mcnonb3oBaHHE CTEKa U

ouepenu aisi 00Xoja nepena

3.16

JluHaMu4eckoe MPOrpaMMHUPOBAHUE KAaK METOA PELICHMs 3a]a4 C COXPAaHEHUEM
MIPOMEXXYTOUHBIX pe3yJbTaTOB. 3aJauu, pellaeMble ¢ MOMOLIbIO TUHAMUYECKOrO
NPOTPaMMHUPOBAHMSI. BBIUHCIEHUE PEKYPCUBHBIX (PYHKUMH, MOACUET KOJIMUYECTBA

BAPHUAHTOB, 3aJa4i ONNTUMU3allUN

3.17

[Tonsitue 00 OOBEKTHO-OPUEHTHPOBAHHOM MporpaMMupoBaHuu. OOBEKTHl U
kiaccel. CoiictBa M Meronbl 00BeKTOB. OOBEKTHO-OPHEHTHPOBAHHBIA aHAIHU3.
PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO IOIXOA.

WHkancynsinusi, HacieaoBaHue, MoIuMopdusm

HNHpopMaMoHHbIE TEXHOJIOTHH

4.1

AHamn3 naHHbIXx. OCHOBHBIE 3a/aydl  aHAIW3a JAHHBIX. MPOTHO3ZUPOBAHHE,
KJIaccupuKanus, KiIacTepusalus, aHajdu3 OTKJIOHeHWH. IlocrmenoBaTenbHOCTD
peleHus 3aa4 aHajin3a JaHHBIX. cOOp MEPBUYHBIX JAHHBIX, OYHUCTKA U OLIEHKA
Ka4yeCTBa TaHHBIX, BBHIOOP U (WJIH) MOCTPOSHUE MOJENH, peodpa3oBaHue JaHHbBIX,
BU3yaIM3allHs JAHHBIX, HHTEPIpPETAs pe3yiabTaToB. [IporpaMMHbIe CpencTBa U
HHuTtepHeT-cepBuUCH! IjIs1 00paboTKH U MpencTaBIeHNs JaHHBIX. bosbinne qaHHbIe.

MammuHHOe 00y4ueHue

42

AHamu3 J[aHHBIX C TOMOIIBIO 3JIEKTPOHHBIX Tabmul. Breraucnenune Ccymmsl,
cpenHero apuMeTUIECKOro, HandoJbIIero (HAaMMEeHbIIEr0) 3HAUSHNsT AUATIa30Ha.
Boemucnenne kosddunmenta xoppemsiuuu OBYX psinoB AaHHbIX. [loctpoenue
CTONIOYATHIX, JIMHEHUYaThIX M Kpyroelx amarpamm. IloctpoeHue rpaduxos
¢yukunii. [TonOop nmuHUM TpeHAa, pelIeHue 3a1ad MPOrHO3UpPOBaHMA. PemeHune

3ada4q ONTUMHU3alU ¢ ITIOMOIIBIO SJICKTPOHHBIX Ta6.]'II/ILI
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JuckpeTn3anys mpu MaTeMaTHYECKOM MOJEIUPOBAHUH HENPEPBIBHBIX MPOLIECCOB.
MonenupoBanue  ABIDKEHHs.  MoaenupoBaHHe  OWOJNIOTHUECKHUX  CHCTEM.
MaremaTideckie MOJENH B SKOHOMHKE. BBIYHCIMTENBHBIE SKCIEPHUMEHTBI C
monessimu.  O6paboTka pe3ysabTaTOB SKCHepUMeHTa. MeTon HauMEHBITUX
kBagpaToB. OLEHKa YHCIOBBIX IAPAMETPOB MOACITHPYEMBIX OOBEKTOB H

npoueccoB. BoccTaHOBIEHNE 3aBUCUMOCTEN MO Pe3ysibTaTaM SKCIEPUMEHTA

4.4

BeposaTHOCTHBIE MOZENN. Meroasl Mownre-Kapio. HWmuranmonnoe

mozaenupoBaHue. CHCTeMbl MAaCCOBOTO OOCITYKMBaHUS

4.5

Tabnuunble (pensiuOHHbIe) 0a3bl NaHHBIX. Tabnmuia — NMpeaCcTaBiIeHUe CBEACHUIA
00 omuoTumnHbIx 00BekTax. Ilose, 3ammch. Kimrou Tabmunbl. Pabora ¢ roroBoi
0a3oif maHHBIX. 3anojHeHHe 0a3bl maHHbIX. llomck, copTupoBka u (QuIbTparys
TaHHBIX. 3arpoCkl Ha BBIOOPKY JaHHBIX. 3alpoChl ¢ mapamerpamu. Beraucisiemble
TOJISI B 3aIpocax.

MHuorortabnuunbie 0a3bl HaHHBIX. TUMBl CBsi3eH Mexny Tabmuuamu. BrermmnHuit

ko4, LlenocTHOCTE 0a3bl JaHHBIX. 3aMpOChl K MHOTOTA0IMYHBIM 0a3aM TaHHBIX

4.6

TexcrtoBbili mpoueccop. Cpencrtsa IMOMCKA U aBTO3aMeHbl B TEKCTOBOM
npoueccope. CTpyKTypHpPOBaHHbIE TEKCTOBbIE JOKYMEHThl. CHOCKH, OrJaBieHHUE.

[IpaBuna TUTHPOBAHMS UCTOYHUKOB U OpopMIIeHHs ONOIHOorpaguecKux CChbUIOK




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U YYEHUKA

* Hudopmaruka : 10-ii kinacc : 0a30BbIA U YIITyOJIEHHBIA YPOBHU | YUEOHUK
. B 2 vactax / K. 1O. Ilonsaxos, E. A. Epemun. — 8-¢ usn., crep. —
Mockasa: IIpoceemenne. 2025.

» Hudopmaruka : 11-ii kiacc : 0a30BbIi U YIIIyOJIEHHBIA YPOBHH | YUEOHUK
. B 2 yactax / K. 1O. Ilonskos, E. A. Epemun. — 8-¢ u3a., crep. —
Mockga: ITpoceemenue. 2025,

METOINYECKHUE MATEPHUAJIBI IUIA YYUTEJIA

* Hndopmaruka. Metoauueckoe nocodue: 10-11 knacceol. YrimyOeHHBIHA
ypoBeHb [losakoB K 1O., Epemun E.A.

INUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NHTEPHET

* KOMIIBIOTEPHBIN MPAKTUKYM B SJICKTPOHHOM BHJE C KOMITJICKTOM
SICKTPOHHBIX YUCOHBIX CPEICTB, Pa3MEIIEHHEIN Ha CATEe aBTOPCKOTO
komnekTuBa: http://kpolvakov.spb.ru/school/probook.htm

* DJIEKTPOHHBIN 3aJaYHUK-IPAKTHKYM C BO3MOKHOCTBIO aBTOMATHYECKOM

MPOBEPKH PEIICHUH 33124 MO TPOrPaMMHUPOBAHUIO:
http://informatics. mccme.ru/course/view.php?1d=666

* Marepuabl JUisl MOJrOTOBKH K UTOTOBOM arTecTalvu Mo MH(QOPMATHKE B
dopme EI'D, pasMeliéHHbIe HAa caiiTe MaTepuabl, pa3MEIICHHBIE Ha
caiite http://kpolvakov.spb.ru/school/ege.htm;

* KoMILIEKT DenepanbHbIX U(POBBIX HH(POPMALIMOHHO-

oOpazoBarenbHbIX pecypcoB (Hajiee @IIAOP), moMeneHHbIN B
koytekiuio GLIMOP (http://www.fcior.edu.ru);
* CETEBask METOIMYECKAs CTy>k0a aBTOPCKOTO KOJJIEKTHBA JJIs TEaroro

Ha caiite uzaarenbcTsa http://metodist.1bz.ru/authors/informatika/7/.
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http://informatics.mccme.ru/course/view.php?id=666
http://kpolyakov.spb.ru/school/ege.htm
http://www.fcior.edu.ru/
http://metodist.lbz.ru/authors/informatika/7/
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