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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no undopmatuke (yriyOnEHHBIM YpOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHusd pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3yJibTaTam
OCBOCHHUS OCHOBHOM  00pa3oBaTeNbHOW  MPOrpaMMbl  CpPEIHEro  OOIIeTo
oOpazoBanus, npejacrasieHHbix B ®I'OC COO, a takxke ¢denepanbHoil padoyeit
POrpaMMbl BOCITUTAHHSL.

[Iporpamma mo nHpopMaTuke 1a&T MpeICTaBICHUE O LENsIX, 00IIel cTpaTernu
00y4YeHUs1, BOCTIUTAHUS U PA3BUTHS 00YJAIOIINXCS CPEICTBAMHU YIeOHOTO TIpeMeTa
«Mudopmaruka» Ha yrayOnEéHHOM YpOBHE, YCTaHaBIMBAeT 00s3aTelbHOE
peMETHOE COIepKaHKe, TPEAYCMaTPHUBAET €r0 CTPYKTYPHUPOBAaHUE 110 pa3/enam
U TeMaM Kypca, OmpeersieT paclpeneleHle ero mo kiaccam (TogaM U3ydeHust),
naéT MPUMEpPHOE paclpelielieHne y4eOHBIX YacoB MO TEMaTHYECKHM pasleiam
Kypca M PEKOMEHIyeMylo (MPUMEPHYIO) IOCIIEIOBATEIIBHOCTh WX H3YYCHHS C
y4€TOM MEXNPEIMETHBIX ¥ BHYTPHUIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTO
npoIriecca, BO3PacTHBIX 0COOCHHOCTEH 00yUaromXxcsl.

[Tporpamma mo nHPOpPMATHKE OTIPEAEIAET KOJIUISCTBCHHBIE U KAUYSCCTBCHHBIE
XapaKTEePUCTUKH y9eOHOTo MaTepuaia Uil KaKIoro Tofa U3y4eHUs, B TOM YHCIIe
IUI COAEPkKATEIbHOIO HAIMOJHEHUS Pa3HOr0 BHUJA KOHTPOJIA (IIPOMEXYTOUHOM
aTTecTaluu o0yyaronmxcs, BCEPOCCUICKUX HPOBEPOYHBIX pabor,
rocyJIapcTBEHHON UTOroBoi atrecranun). [IporpamMmma no nadopmaruke sBiaseTcs
OCHOBOWM Il COCTaBJIEHUS AaBTOPCKUX YYEOHBIX NporpaMM U Y4eOHUKOB,
HOYPOYHOI'O IUIAaHWPOBAHUS Kypca YUUTEJIEM.

Nudopmatuka B cpenrem obiieM oO0pa30BaHUN OTPAXKACT:

CYUIHOCTh HMH(OpPMAaTUKM KaK HayyHOW JUCUMIUIMHBI, H3ydarouei
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTHU aBTOMAaTU3alUU UH(POPMAIIMOHHBIX
IPOIIECCOB B PA3IUYHBIX CUCTEMAX;

OCHOBHBIC ~ 00JaCTH  TpPUMEHEHHUS  WHPOPMATHKH, TPEXKAE  BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIEHNE U COLUANBHYIO chepy;

MEXJIUCIUIUIMHAPHBIA ~ XapakTep HHGOpPMAaTUKU W MHGOPMALMOHHOMN
JesITeIbHOCTH.

Kypc nnpopmatuku 1jist ypoBHS CpelHEro oo1ero o0pa3oBaHUs SIBIISETCS
3aBEpIIAIOIIMM 3TAallOM HENPEpPBHIBHON MOATOTOBKM OOyYaromuxcs B 00JacTH
uHGOPMATUKN U HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TE€XHOJIOTHM, OMUpPaeTcs
Ha CoJlep)KaHue Kypca MH(OPMATHKHU YPOBHS OCHOBHOTO 00IIero oopa3oBaHUs U
OMBIT  TIOCTOSIHHOTO  TMPUMEHEHHs  WH(OPMALMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH, AAa€T TEOPETUYECKOE OCMBICICHHE, MHTEPHpPETalio U 0000IIeHne
3TOTO OTIBITA.



PesynbTaThl  yrayOJIGHHOTO  YpPOBHSI UM3y4YeHUs y4eOHOro ImpeaMera
«ndopmatukay OpPUEHTHUPOBAHBl HA TMOJYYCHHE KOMIIETEHTHOCTEH IS
nocieayomieit npodeccuonaabHol AesTenbHOCTH. OHM BKIIIOYAIOT B CEOS:

OBJIQJICHUE KJIIOYEBBIMU TOHATUSMH W 3aKOHOMEPHOCTSMH, PACllO3HABaHUE
COOTBETCTBYIOIIMX MM  TPU3HAKOB W  B3aUMOCBS3€H,  CIIOCOOHOCTH
JIEMOHCTPUPOBATH PA3IUYHbIC TOJAXOAbI K U3YUEHUIO SIBJICHUI;

yMEHUE pelllaTh TUIIOBbIE TNPAKTUYECKHE UM TEOPETUYECKHUE 3a/Iauu,
XapaKTepHBIE JJIsI UCTIOIB30BaHUSI METOJIOB M HHCTPYMEHTAPHs TAHHOTO Y4eOHOTO
npeaMeTa;

HaJU4Me TPEJCTABICHUM O JaHHOM Y4YeOHOM TWpeaMeTe Kak IeJIOCTHOU
TeopuH (COBOKYITHOCTU TEOPHUIi), OCHOBHBIX CBSI3SX CO CMEXKHBIMH OOJIACTIMU
3HAaHUMU.

B pamkax yrinyOnéHHOro ypoBHSI u3yueHHs MHGOPMATUKU oOecTieurBaeTCs
IieJICHAIIpaBIeHHasl TTOATOTOBKA O0YYaIOIIUXCsl K MPOJIODKEHUI0 00pa3oBaHUs B
opraHu3ainusax  MOpodecCHoHaNbHOTO  O0pa3oBaHUS MO  CIHEHHAIBHOCTSM,
HETMOCPEJACTBEHHO CBSI3aHHBIM ¢ ITUMPOBBIMU  TEXHOJOTUSMHU, TaKUM Kak
nmporpaMMHas WHXXEHepus, WHGOpMaIlMoHHass 0€30MacHOCTh, MHGOPMAIMOHHBIE
CHUCTEMBl U TEXHOJOTHH, MOOWIBHBIE CHUCTEMBI M CETH, OOJBIINE JaHHBIE H
MalMHHOEe OOyd4eHHe, MPOMBIIUICHHBIA WHTEPHET BeIlIeH, HNCKYCCTBEHHBIH
UHTEIJIEKT, TEXHOJOTUU OEeCrnpoBOJHON CBsI3M, POOOTOTEXHWKA, KBAHTOBBIC
TEXHOJIOTUU, CUCTEMBI PACIpPEACIEHHOTO PEecTpa, TEXHOJIOTUU BUPTYaTbHOH U
JIOTIOJITHEHHOW peaTbHOCTEN.

OcHoBHast 1enb u3ydeHus: ydeOHoro mnpeamera «HubopmaTtnka» Ha
yrayoJIEHHOM ypOBHE CpeJHero oOmiero oOpa3oBaHus —  oOecleueHHe
JaNbHEHIIEro pa3BUTHS MHGOPMAIMOHHBIX KOMIIETCHIIMM OO0y4aromerocs, €ro
TOTOBHOCTH K JKU3HH B YCIIOBHUSIX Pa3BUBAIOMIETOCS WH(POPMAIIMOHHOTO OOIIECTBA
M BO3pacTarolleil KOHKYPEHIIMM Ha pBIHKE Tpyda. B CBsA3M ¢ 3TUM u3ydeHHe
unpopmatuku B 10—11 kiraccax 70MKHO 00€CTICUNTD:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHS, OCHOBAHHOTO Ha IMOHUMAHUU POJH
uHQopMaTHKY, WHOOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
COBpPEMEHHOM OOIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUUYECKOTO MBIIIUICHHUS,

c(hOpMHPOBAHHOCTh YMEHUW pa3nuuaTh (AKTBI W OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HX CBSI3b C KPUTEPUSMH OIICHUBAHUS M CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA JOCTOBEPHOCTH U
0060061mmaTe nHpOpMAIHIO;

c(hOpPMHPOBAHHOCTh  TMPEACTABICHUH O  BIUSHUU  WHPOPMAIMOHHBIX
TEXHOJIOTUWA Ha JKU3Hb 4YeJOBEKa B OOIIECTBE, IMOHMMAHHE COILMAIbHOTO,
AKOHOMUYECKOTO, MOJUTHYECKOTr0, KYJIbTYpPHOrO, HOPUIAYECKOTO, MPUPOIHOTO,



SPrOHOMHYECKOI0,  MEOUUUHCKOr0O U (PU3UOJOTMYECKOIO0  KOHTEKCTOB
MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

MPUHATHE MPABOBBIX U 3TUYECKUX ACIIEKTOB MH(POPMALMOHHBIX TEXHOJIOTHUH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBJIICUEHHBIX B CO3/IaHUE U MCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, pAaCIpOCTpaHEHUE HH(OPMALUY;

CO37aHUE YCIIOBUW MJi Pa3BUTHUS HABBIKOB Y4€OHOM, MPOEKTHOM, HAy4HO-
MCCJIEeI0BATENCKOM M TBOPYECKOM NEATENbHOCTH, MOTHMBALMU OOYyYaroIIMXca K
CaMOPa3BUTHIO.

B conepxxanuu ydeOHoro mpeamera «MHdopmaTuka» BbIIEISIOTCS YEThIpe
TEMAaTUYECKUX pa3aea.

Paznen «Illu¢gpoBass rpaMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOKCTBA
KOMIIBIOTEPOB ¥ JIPYTUX 3JEMEHTOB IM(PPOBOrO0  OKPYKEHHUs, BKIIOYAs
KOMITBIOTEPHBIE CETH, UCTIOIB30BAHUIO CPEJICTB ONEPALIMOHHON CUCTEMBI, padboTe B
ceth HWHTEpHET U MCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HH(POPMALIMOHHOMN
0€30MacHOCTH.

Paznen «Teopernueckue OCHOBbI HH(OPMATHKH» BKJIIOYaET B ceOs
NOHSITUMHBIA amnmapaT WHOOPMATHKH, BOIPOCH KOJUPOBAaHHS WHGOpMAIINH,
u3MepeHuss MHPOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alNreOpbl JOTHUKUA H
KOMIIBIOTEPHOI'O MOJEIUPOBAHUS.

Pa3nen «AJropurMbl M NPOrpaMMHMpPOBAaHHE) HAIPABICH HAa Pa3BUTHUE
QJITOPUTMHUYECKOTO MBILUIEHHUS, Pa3pabOTKy alrOpUTMOB U OLIEHKY UX CJII0KHOCTH,
(opMupOBaHUE HABBIKOB peajH3allMy MPOrpaMM Ha SI3bIKaX MPOrpaMMHUpPOBaHUs
BBICOKOI'O YPOBHSI.

Paznen  «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BOIpPOCAM
OpUMEHEHUs] HMH(OPMALMOHHBIX TEXHOJOTUH, pPEaTu30BaHHBIX B MPUKIATHBIX
IIPOrPaMMHBIX IPOAYKTaX U UHTEPHET-CEPBHUCAX, B TOM YMUCIIE B 3aJa4ax aHAJINA3a
JaHHBIX, MCIIOJIB30BAHUIO 0a3 JAHHBIX M AJIEKTPOHHBIX TAOIMIl U1 pPELICHUS
IIPUKJIAIHBIX 3a]a4.

B npusenénnom nanee copepxanuu ydeOHoro npeamera «Mupopmatuka
KYPCHBOM BBIJICJIEHBI JOMIOJIHUTEIBHBIE TEMbI, KOTOPBIE HE BXOJAT B 0053aTEIbHYIO
nporpaMmy OOYy4YeHHs, HO MOTYT OBITh MPENJIOKEHBI Ui U3YUYEHHs] OTAEIbHBIM
MOTHBHMPOBAHHBIM U CIIOCOOHBIM 00Y4arOIIUMCH.

VYrnyOn€HHbIl ypOBeHb H3yueHUS HWH(POPMATUKH pEKOMEHAYEeTCS MJis
TEXHOJOTMYECKOTO  NpO(WIsA, OpPHUEHTHPOBAHHOTO HAa  HWHXKEHEPHYIO U
UHPOPMAITMOHHYIO CQEepbl NEATEIbHOCTH. YTIIyONEHHBIH YPOBEHb HW3YUYCHHUS
nHPOPMATHKN OOECIeUnBaET: MOATOTOBKY OOYyYalOIINXCs, OPHEHTUPOBAHHBIX Ha
CHEMATBbHOCTH B 00JaCTH HMH(POPMAIMOHHBIX TEXHOJOTMH M HH)KEHEPHbIC
CIICHHAJIBHOCTH, Y4YacTHE B INPOEKTHOM M HCCIEIOBATEIBCKON IESITENBHOCTH,
CBA3aHHOW C COBPEMEHHBIMM HANPAaBICHUAMH OTpacid HHPOPMALUOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, MMOATOTOBKY K YJaCTHIO B OJIMMITHAIaX U Claye
EnuHOro rocymapcTBEHHOTO dK3aMeHa 1o HH(popMaTHKe.

[TocemoBaTeMbHOCTh M3YYCHHUS TEM B Mpejeiax OJHOTO Toja OO0ydeHHUS
MOXXET OBITh HM3MEHEHA [0 YCMOTPCHHIO YYHTENs TpPHU TIOATOTOBKE pabodeit
MIPOrPaMMBI U TTIOYPOYHOTO TIJIAHUPOBAHHSI.

OO611ee yKciio YacoB, PEKOMEHAOBAHHBIX JUIsl U3yYEHUsI HTHPOPMATUKHU — 272
yaca: B 10 xkmacce — 136 yacoB (4 yaca B Hezenmo), B 11 kimacce — 136 gacoB (4 yaca
B HEJEIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpebGoBanust TEXHUKHU 0€30MIaCHOCTH U TUTUEHBI PU pabOTe ¢ KOMIIbIOTEpaMU
U IPYTUMU KOMIIOHEHTaMU [UGPOBOTO OKPYKEHHUS.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMATHYECKOE BBIMIOJIHEHHWE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsI W JIOJTOBpeMeHHas mnamaTtb. OOMEH JaHHBIMH C
noMouIpio muH. KoHTposuiepsl BHEMIHUX YCTPOUCTB. [IpsiMOii OCTYIT K TaMSITH.

OcHOBHBIE TEHACHUUH  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHUH.
[TapannenbHbie BIUUCICHUA. MHOTOMPOLECCOPHBIE CUCTEMBI. CYNIEepKOMITBIOTEPHI.
Pacnpenenénnple BBIYMCIUTEIBHBIE CUCTEMBl W 00paboTka OOJBIIUX JIaHHBIX.
MoO6unbpHBIE TUPPOBBIE YCTPOMCTBA M UX POJb B KOMMYHHKaIMsIX. BcTpoeHHbIE
KOMITbIOTE€Phl. MUKPOKOHTpOJIIEphl. POOOTH3MPOBaHHBIE TPOU3BOICTBA.

[IporpamMmmHoe obecrieueHrne KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Bubl
IpOrpaMMHOIr0 oOecredeHus W UX HazHaueHue. OCOOEHHOCTH MPOTrPaMMHOTO
oOecrieueHusi MOOWJIBHBIX yCTpoHcTB. IlapamnenbHoe mporpaMMHUpOBaHUE.
CucremHoe mnporpamMmHoe obecrnedueHue. OneparioOHHbIE CHUCTEMBI. Y THUIJIMTHI.
HpaitBeppl  ycTpoiicTB. MHCcTamnsiuuda W AEUHCTAUISIUUA — HPOrPaAaMMHOIO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelieHusT U UMEHOBaHMs (aijioB B
noyiroBpeMeHHo rmamsaTu. [11aGmoHs! 1i1st orrcaHus Tpyn (Gaiios.

[Iporpammuoe obecnieuenue. JluneH3npoBanue MpPOrpaMMHOTO 0OECTICUeHUS
u 11 poBEIX pecypcoB. [Iponpueraproe u cBoOOIHOE IPOrpaMMHOE 0OeCIIeUeHHE.
KoMmMepueckoe 1 HeKOMMEPUYECKOE HCTIOIb30BAHKE MTPOTPAMMHOTO 00ECTICYSHUS U
UGpoBBIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAaEMas 3aKOHOJATEIHCTBOM
Poccuiickonr ®enepanuu 3a HENPABOMEPHOE HCIIOJIb30BAHUE MPOTPAMMHOIO
oOecrieueHus U UGPOBBIX PECYPCOB.

[IprHIMIIBI IOCTPOEHKS U anmnapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokoiasl. Cets MHTEepHET. Anpecauus B cetu Uutepuer. [IpoTokomns
crexka TCP/IP. Cucrema qOMEHHBIX HMEH.

Pasnenenne IP-cetm Ha moxacerm ¢ momomiblo Macok noxacereid. CereBoe
agMuHUCTpUpoBaHue. [lomyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hamuuus CBSI3M € y371oM cetd. OnpeneneHue Mapuipyra JBUKEHUS
[TaKETOB.

Buner  ngestenbHoctm B cetm HMuaTepHer. CepBuchl  MHTepHerta.
['eonndopmanmonnbie cucTeMbl. ['€0JOKaIMOHHBIE CEPBUCHI PEATIbLHOTO BPEMEHU



(Hanmpumep, JIoKalusi MOOWJIBHBIX Teie(dOHOB, OMNPEACIICHHE 3arpy>KeHHOCTH
aBTOMarucTpasei), THTEPHET-TOProBIsl, OpOHUPOBAHUE OUIETOB U TOCTUHMUII.

['ocynapcTBeHHBIE JIEKTPOHHBIE CEPBUCHI M ycIyru. ColManbHBIE CETH —
OopraHu3aius KOJUIGKTUBHOTO B3aWMOJICUCTBUSI M oOMeHa naHHbIMHU. CeTeBoit
ATUKET: MpaBWa TOBeACHUsS B KuOepmpoctpanctBe. [Ipobiema MopIMHHOCTH
noyiydueHHo! nHpopmanuu. OTKpbITbIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHbIE M YKOHOMHMYECKHE YIPO3bl, CBSA3AHHBIE C HCIOJb30BAHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX TeXHOJOorui. OO01me mpoOiemMbl 3aliuThl
uHdopManuu 1 nHGOpPMaAIMOHHOM O6e3onacHocTr. CpeicTBa 3alUThl HHOOPMAILIUH
B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETSAX U aBTOMATU3UPOBAHHBIX HH(POPMAIIMOHHBIX
cucremax. [IpaBoBoe oOecrnieueHre HHGOPMAITMOHHON OE30MaCHOCTH.

[IpenoTBpaiieHue HECAHKIIMOHUPOBAHHOIO a0ocTyna K JIMYHOU
KoH(uaeHIIMaTbHONH MH(OpPMALIUK, XPaHAIIEHCS] Ha MEPCOHATBLHOM KOMITbIOTEPE,
MOOWJIBHBIX yCTpOWCTBax. BpemnoHocHOe mporpaMMHOE OOECIeUeHHE U CIIOCOOBI
O00pbObI ¢ HUM. AHTUBHpPYCHBIC NporpaMmbl. OpraHu3zanus JUYHOTO apXvBa
undopmanuu. PezepBHoe konupoBanue. [laponbpHas 3ammuTa apxvsa.

[MIudpoBanue nanHpiX. CUMMETPUYHBIE W HECHMMETPUYHBIC MIHUQPHI.
Mudper mpocroit 3amensl. [udp LHeszaps. [Hudp Buxenepa. Aaroputm
mudpoBanus RSA.

TeopeTnyeckre 0CHOBbI HH(POPMATHKH

Nudopmarusi, nanueie u 3HaHus. MHbopmanmoHHble Mpoieccsl B MPUPOJE,
TEXHHUKE U OOIIECTRBE.

HenpepbiBHBIE M JUCKpETHbIE BEJIWYUHBI M CcUTHaIBL. Heob6xoammocTh
JTUCKpeTH3aud MHGOpMAIMK, TpeIHAa3HAYCHHOW IJIsi XpaHEeHUs, Nepenadyd u
00paboTKH B IIUGPOBBIX CHCTEMAX.

JIBouyHoe  KoAupoBaHWE. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJBI.
JlexoaupoBanue cooOIEHUH, 3aMMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue ®ano. [locTpoeHne OAHO3HAYHO AEKOAMPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHUIIBI U3MepeHus KoinuecTBa uHpopManuu. AjdaBUTHBINA MOAXOA K
OIICHKE KOJIMYeCTBa HH(POPMAIIUH.

Cuctembl cumucieHusi. Pa3BépHyTas 3amuch LEJIbIX M JAPOOHBIX YHCEN B
MO3UIIMOHHOW cucTeMe cuucieHus. CBoicTBa MO3UIMOHHOW 3aluCH YuUCJa:
KOJIMYECTBO MU(P B 3aIUCH, MPHU3HAK JCIMMOCTH YUCJIAa HA OCHOBAaHWE CHCTEMBI
CUHMCJICHUSI. AJITOPUTM NIEPEBOJA LIETOT0 YKcia U3 P-uuHON CUCTEMBI CUUCIIEHUS B
JNECITUYHYIO0. AJTOPUTM TMEpeBoJa KOHEYHOM P-muHOW ApoOu B JECATUUYHYIO.
AJTOpUTM NEPEBOJIA UETOTO YUCIA U3 IECATUYHON CUCTEMBI CUHCIICHUS B P-nuHyI0.
[lepeBon KOHEUHOU necsITHUHON MpoOu B P-nunyro. /[Bomunasi, BOCbMEpUYHAS U
[IECTHA/IATepUYHAsl CUCTEMbl CUUCIICHUS, CBSI3b MEXKYy HUMU. ApudmeTndeckue



Onepaldy B TO3UIMOHHBIX CHUCTEMaxX CYHUCICHHUS. TpowdHass ypaBHOBELICHHAs
CHCTEMA CUUCIICHUS. [[BOMYHO-IeCATUYHAS CUCTEMA CUUCIICHHUS.

Konuposanne TtekctoB. Kommpoka ASCII. OpnoGaliTHBIE KOJUPOBKH.
Cranmapt UNICODE. Komuposka UTF-8. Omnpenenenue uHpOpMaImoOHHOTO
00BbEMa TEKCTOBBIX COOOLIECHUH.

KomupoBanne  uzoOpaxenud. OneHka  MHPOPMALMOHHOTO  00BEMA
rpaduyYecKuX JaHHBIX MIPU 3aJJaHHBIX Pa3pelIeHNU U ITyOUHE KOJAUPOBAHUS 1IBETA.
[IBeToBrie Monenu. BektopHoe koaupoBanue. @opmartbl rpadudeckux (QGansios.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Orenka nHGOPMAIMOHHOTO 00bEMa 3BYKOBBIX JIAHHBIX
IpU 3aJaHHBIX YaCTOTE JUCKPETU3ALNU U PA3PSATHOCTA KOAUPOBAHMUSL.

Anrebpa noruku. I[loHsTe BbICKa3biBaHUs. BbickasbiBaTeabHBIE (OPMBI
(mpenukatel). KBaHTOPHI CyIIeCTBOBAHUS 1 BCEOOIITHOCTH.

Jlornueckue omeparuu. TaOnUIBI UCTUHHOCTH. Jlornueckuwe BBIpaKEHUS.
Jlornueckue ToxaecTBa. JloKa3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue oneparyu 1 orepaluu HaJl MHOKECTBaAMU.

3aKkoHBI anreOpbl JIOTUKW. DKBUBAJICHTHBIC MPEOOpPa3OBaHUS JIOTUYECKUX
BbIpaxkeHH . Jlornueckre ypaBHEHUSI U CUCTEMbl YPABHEHU.

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJHUYECTBA BO3MOKHBIX JIOTHUECKHUX
GyHKIIUH OT KOoJIMyecTBa apryMeHTOB. [losHbIe cCTeMBbl TOTHYeCKUX PYHKITUH.

Kanonnueckue  Qopmbl  nmoruueckux  BblpakeHuil.  CoBeplleHHBIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajibHble (OPMBI, QITOPUTMBI HX
MOCTPOCHHMSI IO TA0JINIIE UCTUHHOCTH.

Jlornueckue »>JIeMEHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
Mmuoropa3psanblii cymmarop. llocTpoeHue cxem Ha JOTMYECKHX DBJIEMEHTax 0
3aIaHHOMY JIOTUYECKOMY BBIPAQXKEHHUIO. 3aluCh JIOTHYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX 4YKMCEN B NaMATA KoMIbioTepa. OrpaHUYE€HHOCTb
AUana3oHa 4YHUCeJd IMpU OrPAaHUYCHUM KOJIMYECTBA pa3pAnoB. llepenosiHeHue
pazpsaHON ceTku. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. [[BOMYHBIM
JOTIOJTHUTEIIBHBIM KOJI OTPULATEIIBHBIX YU CET.

[lobutoBbie norumyeckue omnepanuu. Jlorumueckuii, apudMeTHUECKH WU
nukandeckuid  capuru.  [lludpoBanue ¢ moOMOIIBIO TMOOUTOBOM  Omepaluu
«uckimovaroniee MJIN».

[IpencraBieHne BELIECTBEHHBIX YMCENl B MaMsITH KOMIIbIOTEpa. 3Hayamias
4acTh W MOPSAJ0K yucia. Jluama3zoH 3Ha4YeHWN BelIeCTBEHHBIX uncen. [IpobiaemMbl
XpAaHEHHS] BEIIECTBCHHBIX UYHCEJ, CBS3AaHHBIE C OrPAaHUYCHHEM KOJHWYECTBA
pa3psaoB. BeIosHEHUE onepanuii ¢ BEUIECTBEHHBIMH YHCIIAMHU, HAKOIUJICHUE
OIKMOOK NpPH BBIYUCICHUSIX.



AJITOPUTMBI U TPOTPAMMHPOBaHHE

OnpeneneHue BO3MOXKHBIX PE3YyJIbTATOB padOThI MPOCTEHIIMX aJIrOPUTMOB
YOPaBJIEHUS HCIOJHUTEIAMU M BBIYHUCIHUTEIBHBIX alropuTMoB. OrnpeneneHue
UCXOJHBIX JAaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET aTh TPeOYyEeMbIil pe3ybTar.

Oranbl pelleHus 3aJad Ha Kommbrorepe. MHCTpyMEHTalIbHBIE CpENCTBA:
TPAHCIATOP, OTIATUUK, NPOUAUPOBIIMK. KoMOWIsIMS W HMHTEpHIpeTaLus
nporpamMm. BupTyanbHble MallluHBL.

WurterpupoBanHass cpena pa3paboTku. Meroasl OTJIAAKU POTrpamM.
Hcnonb3oBanue TpaccupoBouYHbIX Tabmuu. Otinanounsii BbIBOA. IlomaroBoe
BBINIOJIHEHUE ITpOorpaMMbl. Touku octaHoBa. [I[pocMOTp 3HAYEHNI TIEPEMEHHBIX.

SA3pik  nporpammupoBanus (Python, Java, C++, C#). Tunsl AaHHBIX:
LEJIOYNCIICHHBIE, BEIIECTBEHHBIE, CHMBOJIbHBIE, JIorndyeckre. BetBnenus. CiaoxHble
ycioBus. Luknel ¢ ycnoBueM. L{ukibl mo mepemeHHOM. B3anmo3aMeHsIEMOCTb
pa3IUyHbIX BUJAOB LMKIOB. HMHBapuaHT uukina. CocTaBleHHE IUKIA C
UCITIOJIb30BAHUEM 3apaHEe ONPEICIEHHOIO MHBAPUAHTA LIUKIIA.

JlokymeHTHpoBaHue nporpamm. Mcnonbs3zoBanue kommeHnTapueB. [lonrotoska
OMMCaHUA MPOrPaMMBbl U HHCTPYKUWHU JIJIS [TOJIb30BATEIIS.

AnroputMbl 00pabOTKH HATypaJIbHBIX YHCEN, 3alUCAaHHBIX B MO3UIIMOHHBIX
CUCTeMaxX CYHUCJIEeHMs: pa3OMeHHe 3aluch 4Yucia Ha OTHeJbHble UUDpHI,
HaXO0XJACHHE CYMMbl W TIpOU3BeACHHUS 1Up, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAJIBHOM) TTIU(PHI.

HaxoxneHue Bcex mpoOCThIX YMCEN B 3a/laHHOM Auanasone. [IpeacrtaBieHue
quclia B BUJie Habopa MpOCThIX COMHOXKUTENEH. AJITOpUTM OBICTPOTO BO3BE/ICHUS B
CTEIEHb.

O6paboTka JaHHBIX, XpaHAIUXCs B ¢aiinax. TekcToBble U TBOMYHBIE (DaiiiIbL.
daitnosele nepeMeHHbIe ((aitnoBeie ykazarenu). Urenne u3 daiina. 3anuck B daii.

Pazbuenue 3amaun Ha noazagaun. [logmporpammel (pouenypsl U GyHKIUN).
Pexypcusi. PexkypcuBHbie 00BekTHl ((pakrtansl). PekypcuBHbIE NpOLEAypHl |
¢ynkiuu. Mcnonb3oBaHue cTeka JUisi OpraHu3aIii peKypCUBHBIX BBI30BOB.

Hcnonp3oBanue cTaHgapTHOM OMONMOTEKH S3bIKAa MPOrPAMMUPOBAHMUSL.
[lonknrouenne  OMOJMOTEK  MOAIPOrpaMM  CTOPOHHUX  IPOU3BOJMUTEIEH.
MoaynpHBIN NPUHIUII IOCTPOCHUS IIPOrPaAMM.

Uucnennsie MeToibl. TouHOE M MPUOIMKEHHOE pElIEHUs 3a1aun. YnCIeHHbIe
METO/Ibl PELICHUs] YpaBHEHUM: METOJ mepedopa, METOJ MOJOBUHHOTO JEIECHHS.
[Tpubnux€HHoe BHIYMCICHUE JJIMH KPUBBIX. Bbramcienue miomaneid ¢uryp c
MIOMOIIBI0 YHUCJIIEHHBIX METOAOB (METOJ MNPSAMOYTOJIbHUKOB, METOJ TpaIeuuii).
[Tonck w™akcumyma (MUHHMYMa) GYHKIHA OJHOW TEPEMEHHOM METOI0M
ITOJIOBUHHOTO JEIEHUS.



O6paboTka CHUMBOJIbHBIX  JIaHHBIX. BcTpoeHHbIe  (YHKIMM  sA3bIKa
MPOrpaMMUPOBAHUS /111 OOPAOOTKU CHUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: TMOACYET KOJMYECTBA TMOABICHUM CUMBOJIA B CTPOKE,
pazOueHue CTPOKHU Ha CJI0BA MO MPOOEIbHBIM CUMBOJIAM, MTOUCK MOJICTPOKUA BHYTPU
JAHHOW CTPOKHM, 3aMEHA HAWICHHOM ITIOJCTPOKH Ha APYT'YIO CTPOKY. [ 'eHepanus Bcex
CJIOB B HEKOTOpOM aidaBuUTe, YJOBIETBOPSIOIIMNX 3aJaHHBIM OTPAaHUYCHUSIM.
[IpeobpazoBaHue unciaa B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M TIOCJIEIOBATEIBHOCTH 4HCeNl. BpruucieHne o0000IMEHHBIX
XapaKTepUCTHK AJIEMEHTOB MacCHBa WJIM YMCIOBOM MOCIIEI0BATEILHOCTH (CYMMBI,
POU3BENICHUS, CPEIAHET0 apu(PMETHIECKOT0, MUHUMAJIBLHOTO U MaKCUMAJIBHOTO
AJIIEMEHTOB, KOJUYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHEVHBIN TTOUCK 3aIaHHOTO 3HAYECHUS B MAaCCUBE.

CoptupoBka oHOMEpHOro MaccuBa. [IpocTeie METOIBI COPTUPOBKU (METOA
nmy3bIpbKa, METOJl BBIOOpa, COPTUpPOBKA BcTaBKamu). COPTHPOBKA CIUSHHUEM.
brictpast coptupoBka MaccuBa (anroput™m QuickSort). J[BOMYHBIM TOUCK B
OTCOPTUPOBAHHOM MACCHBE.

JIBymepHbIE MacCUBBI (MaTpHIlbl). AJTOPUTMBI 00paOOTKU JABYMEPHBIX
MAaCCHBOB: 3aIIOJTHEHUE IBYMEPHOIO YMCIOBOTO MAacCHBa IO 3a/JlaHHBIM MPaBUIIAM,
MOMCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUHMCICHHE MaKCUMyMa (MUHUMYMA) U
CyMMBI 3JEMEHTOB JBYMEPHOTO MacCHBa, IEPECTAaHOBKA CTPOK M CTOJIOILIOB
JBYMEPHOT'O MacCHBA.

NudopMmannoHHbIe TEXHOJIOTHH

TexcroBeiii mporeccop. PenaktupoBanue u (opmarupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa TOHMCKa W aBTO3aMEHbI B TEKCTOBOM
npoueccope. Mcnonb3zoBanne  ctuneid.  CTpyKTypHUpOBAaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBnenue. KomnektuBHash paboTa ¢ JOKyMEHTaMH.
HNHCTpyMEHTHI pelieH3UpOBaHUs B TEKCTOBBIX mporieccopax. OOnayHbie CEPBUCHI.
HenoBas nepenucka. Pedepar. [IpaBuna nutupoBaHus HCTOYHUKOB U 0POPMIICHUS
oubnuorpaduyeckux ccputok. OdopmiieHrne cnucka JUTepaTypbl. 3HAKOMCTBO C
KOMIIBIOTEpPHOW BEPCTKOM TEKCTa. TE€XHUYECKUE CpPEICTBA BBOJA TEKCTA.
Crenuann3upoBaHHbIE CPEJICTBA PEIAKTUPOBAHUSI MATEMATUUECKUX TEKCTOB.

Ananu3 gaHHbIX. OCHOBHBIE 3a/JlauM aHAIW3a JaHHBIX: MPOTHO3UPOBAHUE,
KJaccupukanus, Kiactepuzalus, aHaliu3 OTkIoHeHui. I[locnenoBaTenbHOCTh
pelIeHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA M OIEHKA
KauecTBa JaHHBIX, BHIOOp W/WIHM MOCTPOSHHUE MOJENH, MpeoOpa3oBaHue JaHHBIX,
BHU3yalIM3allisl JTaHHBIX, UHTEpIpeTanus pe3yabratoB. [IporpamMMmubie cpeicTBa u
MHTEPHET-CEPBUCHI JIJIs1 00paOOTKH U MPEACTaBICHUSI JaHHBIX. boibliue JaHHBIE.
Maivnnoe o0yuenue. MIHTemeKkTyanbHbIi aHalnu3 JaHHBIX.



AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaOiul. BbruuciieHne cyMMmbl,
CPEIHETO apu(PMETHUECKOT0, HANOOIBIIEr0 (HAUMEHBILIEr0) 3HAUECHUS IHAIa30Ha.
Beruncnenne kosg@uimenta Koppemsuuu JBYyX psSAoB JaHHbIX. lloctpoenue
CTONOYATHIX, JHMHEHYaTbIX W KpyroBbix auarpamm. Iloctpoenue rpadukos
¢ynkuuit. [TonGop nuHuM TpeHa, pelieHre 3a1a4 MPOrHO3UPOBAHMS.

YucneHHoe pelieHHe YpaBHEHUH C MOMOILIBI0 Ioadopa mapaMerpa.
OnTumuzanus Kak MOMCK HAWJIYYILEro pelieHusl B 3alaHHbIX ycioBusx. LleneBas
GyHKIMs, orpaHuyeHus. JIokanbHbIe U II100aIbHBIA MUHUMYMBI 1I€JIEBOM (PYHKIIUU.
Pemenue 3a1ay onTUMU3AIUHU C TOMOIIBIO 3JEKTPOHHBIX TaOIHII.

11 KJIACC

Teopernueckne 0CHOBbI HHGPOPMATHKH

Teoperndeckne moOAXOABI K OICHKE KojaudecTBa uHMopManuu. 3aKoH
agauTuBHOCTH MHpopmaruu. Dopmyna Xaprau. MHpopmarus u BEpOSITHOCTD.
®opmyna lllenHoHa.

Anroput™mbl cxkatus gaHHbIX. Anroputm RLE. Anroputv Xaddmana.
Anroput™m LZW. ANropuTmsel c)KaTvs JAHHBIX C TOTEPSIMU. Y MEHBIIICHHUE TTyOUHBI
KoJupoBaHud 11BeTa. OCHOBHBIEC ueu alroputMoB cxatus JPEG, MP3.

CkopocTh mepefayu  JaHHBIX. 3aBUCUMOCTh BpPEMEHM IMEepeJayud  oOT
MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHalla CBS3U. [IpUyuHBI
BO3HMKHOBEHHUS OIMOOK Tmpu rmnepefade JaHHbIX. Konbl, m03BOJISIONINE
OOHapy’>XHMBaTh M UCHPABIATH OIIMOKH, BO3HUKAIONIME TpPU TMepenade JAaHHBIX.
Paccrosane Xsmmunra. KogupoBanue ¢ moBropenreM 6utoB. Koapl XaMMmuHra.

Cucrembl. KoMImoHeHTBI cucTeMbl M HUX B3auMmozeiictBue. CHCTEMHBIHI
s dexT. Ynpapnenue kak nHGOpMaIMOHHBIN Tiporiecc. OO0paTHas CBSI3b.

Mogenn u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJAEIH
MOJIETTUPYEMOMY OOBEKTY WM Tpolieccy, el MoaeanpoBanus. dopmanusaius
MIPUKJIAJIHBIX 3a]1a4.

[IpencraBnenne pe3ynbTaTOB MOJEIUPOBAHUS B BUAE, YAOOHOM s
BOCHIPHSTHS YeoBeKoM. [ paduueckoe npeacTaBieHne JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padsr. OcHoBHBIE TOHATHSA. Buasr rpados. Onucanue rpadoB ¢ MOMOIIBIO
MATpHI] CMEXKHOCTH, BECOBBIX MATPHUIL, CIHCKOB CMEXHOCTH. PenieHue
AITOPUTMUYECKUX 3a/lady, CBSI3aHHBIX C aHamu3oM TIpadoB (IIOCTPOCHHE
ONTUMAJIGHOTO IIYTH MEXIy BepIIMHaMU rpada, OompenaeicHrue KOoIMIecTBa
Pa3IUYHBIX MYTEeW MEXAY BEPIIMHAMU OPUEHTUPOBAHHOTO AlIMKINYECKOT0 rpada).

HepeBbsi. bunapunoe aepeBo. JlepeBbs mowucka. CrocoObl 00xoaa aepena.
[IpencraBnenue apudmeTnyecKX BhIPAXKEHUM B BUJE AepeBa. JJUCKpETHbIE UTPhI
JIByX UTPOKOB ¢ nojiHoM nHdopmanueit. [loctpoenue nepesa nepedopa BapHuaHTOB,



OMMCAHHME CTPATETHH UTPbl B TAOIMYHON (hopme. BIUrphIIIHBIE U TPOUTPHIIIHBIE
ITO3ULIVH. BBIMTPBIIIHBIE CTPATETUH.

CpencrBa UCKYCCTBEHHOTO MHTEJUIEKTa. CepBUCHl MAIIMHHOTO IEPEBOJA U
pacno3HaBaHus yCTHOM peud. KorHuTtuBHBIE cepBHUCHL. MneHTU]UKanus U MOUCK
M300paKEHUM, pacro3HaBaHUE 1L, CamooOyuaroruecs CUCTEMBI.
HckycCcTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX MUrpax. McIoiab3oBaHue METOIOB
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B oOydammux cucremax. Mcnonb3oBaHue MeTOA0B
HCKYCCTBEHHOI'0 MHTEJUIEKTa B poboToTexHuke. MHTepHeT Bewel. IlepcrnekTuBel
Pa3BUTHUSA KOMIIBIOTEPHBIX MHTEIUIEKTYaJbHBIX CUCTEM. HelipoHHBIE ceTh.

AJITOPUTMBI U IPOTPAMMHPOBaHHE

dopmannzanus NOHATHS aropuTMa. MamuHa TelOprHra Kak yHUBEpCaIbHas
Mozenb BeluuciieHun. Tesuc Yépua—Twropunra.

OneHka CIIOKHOCTU BbIUMCIeHUI. BpeMs paGoTbl U 00BbEM HCIONIB3yeMOM
naMsaTH, UWX 3aBUCUMOCTb OT pa3Mepa MCXOAHbIX JaHHBIX. OneHka
ACUMIITOTUYECKOW  CII0KHOCTH ~ QJITOPUTMOB. AJTOPUTMBI  MOJMHOMHAIBHOM
cnoxHoctu. [lepebopHbie anropuT™sl. [IpuMepsl pa3TuyHbIX aATOPUTMOB PEIICHUS
OJIHOM 3aJa4M, KOTOPbIE UMEIOT PA3IUYHYIO CI0KHOCTD.

Ilouck mOpoCTHIX 4YMCENl B 3aJaHHOM JUAla30HE C TOMOIIbI alropuT™Ma
«pemieto DpaToceHar.

MHuoropa3psaHbie 1eble YUCIa, 3a1a4d JUITMHHON apu(QMETHKH.

CnoBapu  (accolMaTHBHBIE MAcCCHBBI, OTOOpa)keHHUs). XdOUI-TaOJIUIIBI.
[locTpoenue andaBuTHO-4aCTOTHOTO CIIOBApPS ISl 33JaHHOTO TEKCTA.

Crexkn. AHanu3 TMpPaBWIBHOCTH CKOOOYHOTO BhIpaKeHUsA. Brruncienue
apu(METHIECKOTO BBIPAYKECHHUSI, 3aIIMCAHHOTO B MOCTPUKCHON popMme.

Ouepenu. Mcnonb3zoBanue ouepeau AJisl BpEMEHHOTO XPaHEHUs TaHHBIX.

Anroputmbl Ha rpadax. [loctpoeHne MHUHUMAIBLHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO HEOPHUEHTHPOBAHHOTO rpada. KommuecTBo pa3nuuHbIX
nyTel MeXay BepIIMHAMU OPUEHTUPOBAHHOTO AlMKIMYECKOTo rpada. AJIroputm
JIeUKCTpBI.

JepeBbs. Peanmm3anus aepesa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) nepeBbs. IlocTpoeHue paepeBa I 3aJaHHOTO ApPUPMETHUYECKOTO
BbIpaxkeHHsl. PekypcuBHbIE alropuT™Mbl 00xoaa nepeBa. lMcmnosnbp3oBaHue cTeka U
odepeau s 00Xo/1a JiepeBna.

JIlnHaMH4YeCcKOe NPOrpaMMHPOBAHME KaK METOJ pEIIeHus 3axad ¢
COXPAHEHUEM IPOMEXKYTOUHBIX PE3YyJIbTATOB. 3a/Jaud, PELIa€Mble C IOMOUIBIO
JUHAMUYECKOTO TMPOrpaMMHMPOBAHUSA: BBIUMCICHUE PEKYPCUBHBIX (DYHKIUH,
MOACYET KOJIMYECTBA BAPUAHTOB, 3814l ONITUMH3ALINH.

[lonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOTrpaMMHUpPOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METOJbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIM aHAIU3.



Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO MOAXOJA.
WNukancynsuus, Haclie10BaHUE, TOJIUMOPHU3M.

Cpensl ObicTpoil pa3paboTku mnporpamm. IIpoektupoBanue wuHTEpdeiica
noJsib3oBaresis. Mcrnoib30BaHUE TOTOBBIX YIIPABISIEMBIX 3JIEMEHTOB JJIsl TIOCTPOCHUS
uHTEpPeiica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o  mapaaurmax
MIPOrpaMMHUPOBAHUS.

NupopmManoHHbIe TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTHUYECKOTO  MOJICIMPOBAHUSI:  MMOCTAHOBKA
3ajaud, pa3pabOTKa  MOJEIM, TECTUPOBAaHUE  MOJENIU, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3YJIbTATOB MOJICIMPOBAHUS.

Jluckperuzanvss NOpU MaTEMATUUYECKOM MOJCIUPOBAHUN  HEMPEPHIBHBIX
npoiieccoB. MoienupoBanue ABWKEeHUS. MojienupoBaHre OUOJIOTUYECKUX CUCTEM.
MaremaTu4eckue MOJIeTd B OKOHOMHUKE. BBIYMCIHTENBHBIE SKCIEPUMEHTHI C
MOJETISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTa. MeToJ HaMMEHBIIUX KBaJpPaTOB.
OlleHKa YHUCJOBBIX TapaMEeTPOB MOJEIUPYEMBIX OOBEKTOB U  IPOIIECCOB.
BoccTraHnoBiieHre 3aBUCMMOCTEH 0 pe3yJibTaTaM dKCIEPUMEHTA.

BepositHocTHbie  mopenu.  Metoast  Monte-Kapmo.  MiMurtanmoHHOE
MonenupoBanue. CUCTEMbI MAaCCOBOTO 00CTYKUBAHUSI.

TaGnmuunble (pensuvoHHBIC) 0a3bl JMaHHBIX. Tabmuila — TpeAcTaBICHUE
cBelleHH 00 OMHOTHMIHBIX 00BekTax. Ilose, 3amuch. Kimrou Tabnunel. Pabora ¢
roroBoii 0a30il AaHHBIX. 3amoJiHEHWE Oa3bl JaHHBIX. [loMCK, cOpTHpOBKa U
bunbTpanug JaHHBIX. 3ampockl Ha BBIOOPKY JAaHHBIX. 3ampoChl ¢ MapaMeTpaMHU.
Boluncnsiembie mojs B 3ampocax.

MHorotabnnunbie 6a3bl TaHHBIX. THUIBI CBSA3EH MeXay TabauiaMu. BaenHui
kitod. IlemocTHOCTh 6a3bl TaHHBIX. 3aMPOChl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

NutepHer-nipuiioxenus. [lonsTre 0 cCepBEpHON U KIIMEHTCKOM YaCTAX CauTa.
TexHomorus: «KJIUEHT — CepBEP», €€ NTOCTOMHCTBA M HenocTaTku. OCHOBBI SI3bIKA
HTML wu kackansubix Tabmun ctwieid (CSS). Cuenapuu Ha s3bike JavaScript.
@opMbl Ha BEO-CTpaHHUIIE.

Pasmenienne Be6-caiiToB. Ycimyra XoCcTUHTA. 3arpy3ka (aiioB Ha CauT.

BBon m300pakeHW C HCIONB30BAHUEM PA3NMYHBIX ITUPPOBBIX YCTPOUCTB
(madpoBeIx (poToanmapaTtoB ¥ MHKPOCKOTIOB, BHUICOKAMEp, CKAaHEPOB U JIPYTUX
ycTpoiicTB). I'paduueckuii penakrop. Paspemenue. Kanpuposanue. McnpasieHue
nepcnektuBbl. ['mcrorpamma. Koppekuust  ypoBHEW, KOPpEKIMS  LIBETA.
OOGecuBeurBaHUe UBETHBIX H300pakeHU. Perymb. Pabota ¢ oOnactamu.
OUIbTPHI.



MHorocnolinele u3o0paxkeHus. TexcroBble ciaon. Macka cnos. Kanausl
Coxpanenue BblAeneHHONW obOnactu. IloaroroBka wimoctpanuil ais BeO-CalTOB.
AHUMHpOBaHHBIE H300paKEHUS.

BekrtopHas rpaduka. IlpumutuBbl. HM3mMeHeHHEe mOpsiAKa 3JIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynmuposka. Kpussie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zauus pacTpoBbIX H300paxeHU .

[IpuHUOKIIBI TOCTPOEHHUS U PEAAKTUPOBAHUS TPEXMEPHBIX Mozeneil. CeTouHbIe
Mojend. Marepuanel. MoaenupoBaHME HCTOYHMKOB OcCBelleHus. Kamepsl.
AnnutuBHbie TexHoNoruu (3D-npuntepsl). [loHsTHE O BUPTYanbHOM peaabHOCTH U
JOIIOJTHEHHOU PEAIbHOCTH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOI'PAMMBI 110
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEIO
OBUIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE  pe3yNbTaThl  OTPAXKAIOT TOTOBHOCTH M CIOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA CPOPMUPOBAHHOW BHYTPEHHEW MO3UIMEN
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAallMi, TO3UTUBHBIX BHYTPEHHUX
yOEXKJICHHI, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCUHCKOTO
o0111ecTBa, paCIIUPEHUE KUZHEHHOTO OIbITa U OMbITA JEATEILHOCTH B IpPOIIECCEe
peanuzalu  CpeJACcTBaMM  y4eOHOro  MpeaMeTra OCHOBHBIX — HaIlpaBJICHUM
BOCIIUTATEIILHON JIEITEIIbHOCTH.

B pesynbrate wusyuenus wuHGOPMATHKU Ha YPOBHE CpPEIHEro OOIIero
oOpaszoBanus y obOyuaromierocss OyayT copMHUpOBaHbI CIEAyIONNE JTUIYHOCTHBIC
pPE3YIBTATHI:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHUE CBOMX KOHCTUTYIITHOHHBIX ITPaB M 00s3aHHOCTEH, YBOXKCHHE 3aKOHA
U TIPaBOMOpPSIKA, COONIOACHHE OCHOBOIOJIATAIOIIUX HOPM HH(OOPMAIMOHHOTO
npaBa U HUHPOPMALIMOHHOM 0€30MacHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3Ma,
KCeHO(OoONH, AUCKPUMHUHAIIMM 1O COLUAIBHBIM, PEIUTHO3HBIM, PACOBBIM,
HAllMOHAJIbHBIM MPU3HAKAM B BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMAaHUE 3HAaUeHUs] HHPOPMATUKH KaK HayKH
B ’KM3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACh HAa MOPAJIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHerT;

4) 3cTETHYECKOT0 BOCTIMTAHMUSA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYasg JCTETUKY HAY4YHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHMMATH PA3IMYHBIC BHUABl HMCKYCCTBAa, B TOM YHCIIC
OCHOBAaHHOT'O Ha WCIIOJIb30BAaHUY WH(OPMAITMOHHBIX TEXHOJIOTHIA;

5) pusnuecKoro BOCIUTAHUSA:

chopMUpPOBAaHHOCTH  3AO0pPOBOTO M 0Oe3omacHoro  o0paza  >KHM3HH,
OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, B TOM YHUCJIE 3a CUET COOII0ICHUS



TpeOoOBaHMI  0€30MacHOM  AKCIUTyaTallu  CPeACTB  MH(POPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH;

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K AKTUBHOHN JEATEIHHOCTH TEXHOJIOTUYECKOM W COIMAIbHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBITIOTHSTH TAKYIO JIESTEIILHOCTD;

uHTepec K cdepaM Mpo(ecCHOHANBHON AESTENbHOCTH, CBSA3aHHBIM C
WHPOPMATHKOHM, MPOrpaMMUPOBaHHEM M HH(DOPMALMOHHBIMU TEXHOJIOTHSIMH,
OCHOBaHHBIMU Ha JOCTIIKCHUSX HayKd WH(POPMATHUKH U HAYYHO-TEXHHUYECKOTO
nporpecca, yMEeHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuie mnpodeccuu u
pealn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSDKEHUU BCEH JKHU3HH;

7) 3K0JI0THY€eCKOT0 BOCTTUTAHMS:

OCO3HAaHME TJI00aIBHOr0 XapakTepa 3KOJOTMYECKHX MpoOieM M MyTed uXx
pelieHus, B TOM 4HCI€e C Y4E€TOM  BO3MOXKHOCTEH  MH(MOPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Ppa3BUTHs HAyKH, JOCTHKEHMSIM HaydHO-TEXHHYECKOI'0 Iporpecca M
OOIIECTBEHHOM MPAaKTUKH, 32 CYET IOHUMAHUS POJIU MH(POPMAILIMOHHBIX PECYPCOB,
MH(POPMAIIMOHHBIX MPOLIECCOB U HH(POPMALMOHHBIX TEXHOJOTUH B YCIOBHUSIX
(P poBOM TpaHCPOpPMALIMK MHOTHUX C(Ep KU3HU COBPEMEHHOTI'O OOIIECTBA;

OCO3HAaHUE LIEHHOCTH HAYYHOW JEATEIbHOCTH, FOTOBHOCTH OCYILECTBIAThH
HNPOEKTHYIO U UCCIIEIOBATENbCKYIO e TENbHOCTh HHANBUAYAIBHO U B TPYIIIE.

B npornecce nocTukeHst TMUHOCTHBIX PE3YJIBTATOB OCBOCHUSI TPOTPAMMBI 110
UHpOpMATHKE y OOYyYaroIIMXCsl COBEPIICHCTBYETCS 3MOIMOHAIbHBIA HMHTEIICKT,
npeanoararomuil choOpMUPOBAHHOCTD:

CaMOpPETYJIMPOBAaHUS, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHUE NpPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJIEHHUE, CHOCOOHOCTh aJanTHPOBATHCA K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAILMH, BKJIIOYAIOIIEH CTPEMIIEHUE K JOCTHKEHUIO 1IeNU U
ycrexy, ONTHUMH3M, MHHUIIMATUBHOCTh, YMEHHE JIEeHCTBOBAaTh, MCXONS M3 CBOMX
BO3MOKHOCTEH;

AMMATHUH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SYMOLIMOHAIBHOE COCTOSIHUE
APYTUX, YYUTHIBaTh €r0 MPU OCYIIECTBIEHUH KOMMYHHKAIIUM, CIIOCOOHOCTH K
COUYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAbHBIX HABBIKOB, BKIIOUYAIOIINX CIOCOOHOCTH BBICTPANBATh OTHOILICHUS
C IPYTHUMH JIFOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTth KOHQIUKTHI.



METAINPEIMETHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHuss HMHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBaHusg y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX YYEOHBIX NEHCTBHUSIX, a UMEHHO —
MO3HAaBaTEeNbHBIC YHHUBEpPCAJIbHBbIE y4eOHBIE JIEUCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCAIbHBIE yUeOHBIE IEHCTBUS, PETYISTUBHBICE YHUBEpCAIbHBIC Y4YeOHBIC
JCHCTBUS, COBMECTHAS €A TEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE 1eHCTBHS

1) 6a30Bble JJOrHYeCKHe AeHCTBUS:

CaMOCTOSITeIbHO  (OPMYNHpPOBaTH M aKTyaJu3UpoOBaTh  MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK WJIM OCHOBAaHUS JJII CPaBHEHWS,
Kjaccudukaruu u 006001eHNs;

OTIPENIENIATh IIeJIU JeATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl U KPUTEPUH HX
JOCTH)KCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMaTPUBACMBIX SIBIICHUSX;

pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJIEeMbl C y4ETOM aHajdu3a MMEIOUTUXCS
MaTepuaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEISAM, OLIEHUBATh PUCKU MOCIEACTBUMN 1ESITEIbHOCTH;

KOOPJMHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSIX PEaTbHOTO, BUPTYAJIHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUS:

BJIQ/ICTh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKON M TPOCKTHON JIEITEILHOCTH,
HaBBIKAMHU  paspelnieHus mpoOsieM, CHOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

OCYLIECTBIISITh PA3JIMYHBIE BHIBl JIEITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HAaHMSI, €r0 HMHTEPIpPETalnu, MPeoOpa30BaHUI0O U MPUMEHEHHUIO B PAa3IUYHBIX
y4eOHBIX CHUTyallHMsX, B TOM YHCJIE€ TPH CO3JaHUU YYEOHBIX M COIMATBHBIX
MIPOEKTOB;

dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHUS, BIaJI€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMHU;

CTaBUTb U (OPMYIHPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENIbHOU
NEATEeNIbHOCTU U KU3HEHHBIX CUTYalUsX;



BBISIBIIATh MPUYMHHO-CJICJACTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JJIsl TOKa3aTeIhCTBA CBOMX
YTBEPKIEHUM, 3a7]aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJTU3UPOBAaTh TMOJYYECHHbIE B XOJAE pEUIeHUS 3aJlaud pe3yJbTaThl,
KPUTUYECKHU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh 1I€JICHANPABICHHBIN MOUCK IMEPEeHOca CPEICTB U CIOCOOOB
NercTBUS B TPOGECCUOHATIBHYIO CPEIY;

YMETh TMEPEHOCUTHh 3HAHUS B TMO3HABATEJIPHYIO U MPAKTUYECKYIO 00JjacTu
KUBHEICATEITLHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIC HWJCH, MpeJiaraTh OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIE PEIICHUSI.

3) paboTa ¢ unpopmaunmeii:

BJIAJICTh HABBIKAMU TOJIYYEHUS UH(POPMAIIUU U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJIbHO  OCYIIECTBJISITh  TOUCK,  aHaJIu3, CHCTEMaTU3aIui0 |
UHTEpIpETAIMI0O HHHOPMAIIUK PA3JIMUYHBIX BUJIOB U (POPM MpEICTABIICHHS;

co3faBaTh TEKCTHl B pa3IM4HBIX ¢opMarax ¢ y4ETOM Ha3HAUYCHHUS
uHbOpMallMK W IIeJIEBOM  ayJuUTOpUHU, BbIOMpas ONTUMAaJbHYIO  (QopMy
NpEe/ICTaBIICHUS U BU3YyaJU3allHH;

OLICHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh MH(pOpMaIMH, €€ COOTBETCTBHE
IIPABOBBIM U MOPAJIbHO-ITHYECKUM HOpMaM;

UCIIONIb30BaTh  CpeACTBA  HMHGOPMAIMOHHBIX U  KOMMYHHUKAIMOHHBIX
TEXHOJIOTUW B PEIICHWH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPraHU3aI[MOHHBIX
3a/1a4 ¢ coOM0AeHNEM TpeOOBaHUI S)PTOHOMUKH, TEXHUKH 0€30M1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M ATHUYECKUX HOPM, HOPM HH(MOPMAIIMOHHON
0e301acHOCTH;

BJIQJ€Th  HABBIKAMHM  pACIO3HABAHWA W 3alUTHl  WH(OpMmaIuwy,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KomvmyHuKaTHBHBIE YHUBeEPcaIbHbIE yUeOHbIe /1eficTBUs

1) o0menume:

OCYIIECTBIISITh KOMMYHHUKAIIUA BO BCeX chepax KU3HM;

pacmo3HaBaTh HeBepOadbHBIE CpEICcTBa OOIEHWs, MMOHWMATh 3HAYCHHE
COMAJIbHBIX 3HAKOB, pPACIIO3HABATH IIPCAIIOCBIIKH KOH(I)J'II/IKTHLIX CI/ITyaI_II/Iﬁ u
CMATYATH KOH(l)J'H/IKTBI;

BJIQJICTh  PA3JUYHBIMM  CIIOCOOAMHM  OOIIEHHWS W B3aUMOJICHCTBHS,
apryMEHTHPOBAHHO BECTHU JUAJIOT, YMETh CMAT4aTh KOH(MIUKTHBIE CUTYyAIUU;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJIICTB.

2) coBMecTHAasl 1eATeJIbHOCTh:

[IOHUMAaTh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHAMATHh  L€IM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JIEUCTBUS IO UX JOCTMIKEHMUIO: COCTAaBIIATH ILIAH JIEMCTBUH,
pacnpenensiTh poiu ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXIaTh pPE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KAXI0I0 yYaCTHUKA KOMAH bl B OOIIMiA
pe3yNbTaT MO pa3paboTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3WULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH HMHUIIUATHBHBIM.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe AeilicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUIIECTBIIATh IMO3HABATENIBHYIO NIE€SITENbHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHOM
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEIILHO COCTABIIATH IIJIaH PEIICHUS] TPOOTIEMBI C YUETOM UMEIOIIHUXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEATIOYTCHHM;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JenaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €70, OpaTh OTBETCTBEHHOCTH 3a
pELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO MIMPOKON SPYIUINH B
pa3HbIX OOJIACTSIX 3HAHUW, MOCTOSHHO IMOBBINIATh CBOW 0O0pa30oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIAJ€Th  HABBIKAMHU  [O3HABATENIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX JEWCTBUA M MBICIHUTENbHBIX MPOLECCOB, HX pE3yJIbTAaTOB U



OCHOBAaHMM, MCIOJb30BaTh MPUEMBI PEPIIEKCUU ISl OLUEHKH CUTYyalluH, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO X CHHKEHUIO;

[IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIBHOCTH.

3) npuHATHA ce0s U APYTUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIA3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX HA OIIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULUHU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

B mpomecce um3ydenuss kypca uHPOpMaTHKU YyriayOnéHHOro ypoBHs 6 10
Knacce oOy4aronuMucs OyayT JOCTUTHYTHI CAeAYIOUIME IPEIMETHBIE PE3yIbTaThI:

BJIAJICHUE TPEJICTABICHUSIMH O POJUW HHOOPMAlMM W CBSI3aHHBIX C HEU
IPOILIECCOB B TIPUPOJIC, TEXHUKE M OOIIECTBE, MOHIATHAMU «UH(POpMALIHUIY,
«UH(POPMALIMOHHBIN MPOIIECCH, KCUCTEMAY, KKOMITOHEHTHI CUCTEMbI», «CUCTEMHBIH
abdexTy, «MHPOpMaLIOHHAS CUCTEMAY, KCUCTEMA YIIPABICHUSY;

BJaJICHHE METOJaMH ToucKka HuHpopMmanuu B cetu HHTepHer, ymeHue
KPUTHYECKHU OLICHUBATh WH(OPMAIINIO, TOJYYeHHYIO U3 ceTH MHTepHeT;

yMEHHE XapaKTepu3oBaTh OOJbIIME JaHHbIE, [PUBOJAUTH TPUMEPHI
UCTOYHUKOB MX TIOJYyYEHUS] U  HANpaBICHHUS  HUCIOJIb30BaHUS, YMEHHUE
KJIacCu(UIUPOBATh OCHOBHBIC 3aJlayd  aHalu3a JaHHBIX (IMPOTHO3WPOBAHUE,
KJaccuuKarms, KJlacTepu3anusi, aHaIu3 OTKJIOHEHUI), MOHUMATh
MOCIIEIOBATENIbHOCT PEIICHUS 3a/1a4 aHallM3a JaHHBIX: COOp MEPBUYHBIX TaHHBIX,
OYMCTKA U OIICHKAa KauecTBa JaHHBIX, BLIOOD W/WIM TOCTPOECHUE MOJIEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YAITH3AIUs JAaHHBIX, MHTEPIPETALUs PE3YyIbTaTOB;

MOHMMAaHNE OCHOBHBIX TIPUHIIMIIOB YCTPOHCTBA M (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMIJIBHBIX KOMITBIOTEPOB, TEHIACHIINNA Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HABBIKAMH PAa0OTHI C OMEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIAMU TTPOTPAMMHOTO O0ECTIeYSHUS IS PENICHHs YIeOHbBIX 3a7a4 10 BEIOpaHHOM
crienualIn3aluu;

HaJU4Ke MPEJCTABICHUN O KOMIIBIOTEPHBIX CETAX U UX POJIU B COBPEMEHHOM
MUpe, 0 0a30BBIX MPUHIIUAIIAX OPTAHU3ANNN U (PYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceredd, 00 OOMMX MOpPUHIMIAX pa3pabOTKM W (PYHKIMOHUPOBAHMS HHTEPHET-
MIPUIIOKEHN;



MMOHUMAaHHE YTPo3 HHPOPMAIIMOHHOM O€30MTaCHOCTH, UCIIOJIL30BAHUE METOIOB
U CPEICTB MPOTUBOACHUCTBHS 3TUM yIrpo3aMm, COOII0OJEHHE Mep Oe30MacHOCTH,
MPEJOTBPAIIAIONIMX HE3aKOHHOE PpAacCIpOCTPAaHEHUE TMEPCOHATbHBIX JIAHHBIX,
cobnoieHue TpeOOBaHMIM TEXHUKU O€30MaCHOCTH M TUTHEHBI Mpu paboTe C
KOMIIBIOTEpAMHU U JIPYTUMH KOMIIOHEHTaMHU IU(PPOBOrO OKpYXKEHUs, MOHUMAHUE
MIPABOBBIX OCHOB MCIOJIb30BaHMS KOMIIBIOTEPHBIX MPOrpamMM, 0a3 JaHHBIX U PabOTHI
B cetu MHTEpHET;

NOHUMAHUE OCHOBHBIX MPUHIMIOB JAUCKPETU3AIMU PA3IMYHBIX BHUJIOB
uHQOpMalUKM, YyMEHUE ONpEeneaaTh HWHPOPMAIMOHHBI O00BEM TEKCTOBBIX,
rpauyYecKrX M 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX MapaMeTpax IUCKPETU3AIUH,
yMEHHUE OMPEICIISITh CPEIHIOI0 CKOPOCTH Mepelauu JaHHBIX, OLICHUBATh U3MEHEHUE
BPEMEHHM Tiepefayd MpU HU3MEHEHWU HWHOOPMAIIMOHHOTO 00bEMa JaHHBIX H
XapaKTEPUCTUK KaHaJla CBSI3H,

yMEHHUE HCIOJIb30BaTh MPHU PEIICHUHU 3a7ad CBOWCTBA MO3UIITMOHHOM 3amucu
quce, aJrOpuTMa MOCTPOSHUS 3aMMCH YUCTIa B MO3UITMOHHOW CUCTEME CUUCIICHUS
C 3aJIaHHBIM OCHOBAaHHMEM U TIOCTPOCHHUS UYWCJia MO CTPOKE, COoAepiKallel 3amuch
ATOTO YKCJIa B MTO3UITMOHHOMN CUCTEME CUMCIICHHUSI C 3a]JaHHBIM OCHOBaHUEM, YMECHHE
BBITIOJIHSITh apU(METHICCKUE OTIepallUK B TTO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS,

YMEHHE BBIMOJHATh MPeoOpa30BaHUs JIOTUYECKUX BBIPAKEHUN, HCIIONb3Ys
3aKOHBI anreOpbl JIOTUKW, YMEHHE CTPOUTh JIOTUYECKOE BBIPAXKEHHE B
JTU3BbIOHKTUBHONW U KOHBIOHKTHBHOM HOpMabHBIX (popMax IO 3aJaHHON TaOIuIe
UCTUHHOCTH, HCCJIENIOBAaTh 00JacTh HMCTUHHOCTH BBICKA3bIBAHUSA, COJIEPIKAIIETO
NIEPEMEHHbIE, PEIIaTh HECTIOKHbBIE JIOTHUECKNE YPABHEHHS U CUCTEMBI YPABHEHHI;

NMOHUMaHHE 0a30BBIX QJITOPUTMOB OOpPAOOTKHM YHCIOBOM W TEKCTOBOMU
uHbOpMaIMK (3aITUCh YUCET B MO3UIIMOHHON CHUCTEME CUUCIICHHS, HAXOXKICHHE
BCEX MPOCTHIX YHCEI B 33JIaHHOM JHana3oHe, 00pad0oTKa MHOTOpa3psAHBIX HETbIX
YKCes, aHAJIM3 CUMBOJIBHBIX CTPOK U JIPYTHUX), AJITOPUTMOB MOKUCKA U COPTUPOBKH,
YMEHUE ONpPEACNATh CI0KHOCTh H3y4aeMbIX B Kypce 0a30BBIX aJITOPUTMOB
(cymMupoBaHWE JJIEMEHTOB MacCHBa, COPTHPOBKAa MaccuBa, IepeOOpHBIE
aJITOPUTMBbI, IBOMYHBIN MOKWCK) U MPHUBOJAUTH MPUMEPHl HECKOJIBKUX AJITOPUTMOB
Pa3HOM CI0KHOCTH JJIs1 PEIIECHUS OJTHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAJIBbHBIM $I3BIKOM IPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpencraBieHHsIMH O O0a30BbIX THUIIAX JIaHHBIX H
CTPYKTypaxX JaHHBIX, YMEHHE WCIOJIb30BaThb OCHOBHBIC  YIpPaBJISIOLINE
KOHCTPYKIIMM, YMEHHE OCYIIECTBIATh AaHaIU3 MPEAJIOKEHHON MpPOrpamMMBbI:
OTIPEJICISITh PE3YNIBTATHl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX WCXOJHBIX JTAHHBIX,
ONpEeNENATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOKHO MOJY4YEHHE YKa3aHHBIX
pPE3yAbTATOB, BBIABISATH JAaHHBIE, KOTOPbIE MOTYT MPUBECTH K OIIUOKE B padote
porpaMmbl, (POPMYIHPOBATH MPEAJIOKEHHUS MO YIYUIIEHUIO TPOrPAMMHOIO KOJIa;



YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI H
JEMOHCTPALlMOHHBIE MAaTEPHUAJIbI C UCIOJIB30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBHUCOB;

YMEHHE UCTI0Ib30BATh AJIEKTPOHHBIE TAOIMIIBI AJI aHAIN3a, IPEICTaBICHUS U
00pabOTKK NaHHBIX (BKJIIOYAs BHIYMCIEHHE CYMMBI, CPEIHETO apu(pMeTHuecKoro,
HaMOOJBUIEr0O W HAWMEHBILIEr0 3HAYEeHWUH, pElIeHHe YpaBHEHUM, BBIOOD
ONTUMAJIBHOTO  peleHusi, MoAO0Op JUHUM  TpEeHAa, pelIeHHe  3ajad
MIPOTHO3UPOBAHMS).

B nponecce uzyuenus xkypca MHGOpPMATHKU YrayOnéHHOTO ypoBHsS 6 11
Knacce oOy4aromuMucs OyayT JOCTUTHYTHI CIeYIOUIUE MPEeIMETHbIE pe3YyIbTaThl:

YMEHHE CTPOUTh HEPAaBHOMEPHBIE KOJbI, [OMYCKAIOIIME OJHO3HAYHOE
JIEKOAUPOBaHUE COOOUIeHUN (TpeUKCHbIE KOABI), HMCIIOJIB30BaTh MPOCTEUIINE
KOJbl, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh U UCIPABIATh OMIMOKHU MpPU Mepeaade
JAHHBIX, CTPOUTH KOJI, 00ECIEeUMBAIONINNA HAWMEHBIIYI0 BO3MOXXHYIO CPEIHION0
JUIMHY COOOIIEHUSI MPU HM3BECTHOM YacCTOT€ CUMBOJIOB, MOSCHSTH MPUHIUIIBI
paboThI MPOCTHIX AITOPUTMOB CXKATHUS TAHHBIX;

yMEHHE peniaTh aJrOPUTMUYECKUE 3a/layd, CBSI3aHHBIE C aHAJIU30M TIpadoB
(331241 MOCTPOEHUS ONTUMAJILHOTO ITyTH MEXK/y BepIIMHaMU rpada, onpeaesieHus
KOJIMYECTBA  Pa3iW4HbIX IMyTed MEXJy BepIIMHAMU OpPUEHTUPOBAHHOIO
aIMKJINYECKOTo rpada), yMEHHE UCII0Ib30BaTh IEPEBbS IPU AHATIN3€ U IOCTPOSHUU
KOJIOB U JJIsl NPeCTaBICHUsS apu(PMETUUECKUX BBIPAXKECHUHN, IPU PEIICHUHU 3a]ad
IIOMCKA U COPTUPOBKH, YMEHHUE CTPOUTH JEPEBO MIPHI 110 3aJlaHHOMY AJIITOPUTMY,
pa3palaThIBaTh U 0OOCHOBBIBATh BHIUTPHIIIHYIO CTPATETUIO UTPHI;

yMeHHE pa3pabaTbiBaTh U pealiM30BbIBATh B BHUAE Iporpamm 0a3oBbIe
QITOPUTMBI, YMEHHME MCIOJIb30BaTh B IPOrpaMmax JAaHHBIE Pa3IMYHBIX THIIOB C
y4€TOM OIrpaHMYEHUN Ha AMANa30H WX BO3MOXKHBIX 3HAUEHUM, NPUMEHATH IPU
pELICHNH 3324 CTPYKTYPBI TaHHBIX (CIIMCKH, CIIOBAPH, CTEKH, OUEPEIH, 1EPEBB),
UCIIOJIB30BaTh 0a30BbIE ONEpPAlMM CO CTPYKTypaMH JAaHHBIX, IPHUMEHITh
CTaHJApTHbIE U COOCTBEHHBIE MOJMPOrPaMMBI JIJIs1 00pabOTKH YHCIOBBIX JTAHHBIX U
CHUMBOJIbHBIX CTPOK, HCIOJb30BaTh IpHU pa3paboTKe mporpamMm OUOIMOTEKH
HNOJIpPOrpaMM, 3HaTh (PYHKIMOHANBHBIE BO3MOXXHOCTH HHCTPYMEHTAJIBHBIX
CPEICTB Cpe/ibl pa3paboTKU, yMEHUE UCIIOIB30BaTh CPEACTBA OTIAIKU IPOTPAMM B
cpelie MPOorpaMMHUpPOBAHUSI, YMEHUE JOKYMEHTUPOBAThH IIPOrPaMMBl;

YMEHHE CO3/1aBaTh BEO-CTPAHULIBI;

BJIaJICHUE OCHOBHBIMH CBEICHUAMH O 0a3ax JaHHBIX, X CTPYKTYpE, CPEACTBAX
CO3/1aHusl U pabOThl ¢ HUMH, YMEHHE HCIIOJIb30BaTh TaOJUYHbIE (PENIALUOHHBIC)
0a3bl JaHHBIX (COCTABIATH 3aIPOCHl B 0a3ax NAaHHBIX, BHIOJIHITH COPTUPOBKY H
MOUCK 3amucedd B 0a3e MaHHBIX, HANOJHATH pa3pabOTaHHYIO 0a3y AaHHBIX) U
CIPABOYHBIE CUCTEMBI;



YMEHHE UCTIOIb30BaTh KOMITBIOTEPHO-MAaTEMaTHYECKHE MOJCTHU ISl aHAJIn3a
00BEKTOB U MPOILIECCOB: POPMYTUPOBATH II€JIb MOJEITUPOBAHHSI, BHITIOTHITH aHAIN3
pe3ynbTaTOB, MOJYYEHHBIX B XOAE MOJCIMPOBAHUS, OLIEHWBATh COOTBETCTBUE
MOJIEId MOJETHPYEMOMY OOBEKTY WIJIM TPOLECCY, HPEICTABIATh PEe3yJbTaThl
MOJICTTUPOBAHMsI B HATJISITHOM BHJIE;

YMEHHE OpraHW30BBIBATH JIMYHOE WH(OPMAIMOHHOE MPOCTPAHCTBO C
WCTIONb30BAaHUEM PA3NUYHBIX CPEACTB LU(MPOBBIX TEXHOJOTHH, TMOHUMAaHHE
BO3MOXKHOCTEH LHM(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYTr, MH(PPOBBIX
00pa3oBaTEeNbHBIX CEPBHUCOB;

NOHMMaHUE OCHOBHBIX MPHHIIUIIOB PaObOThI, BO3MOKHOCTEH M OTpaHUYCHUS
NPUMEHEHUS! TEXHOJIOTHI MCKYCCTBEHHOTO HMHTEIUIEKTA B Pa3MYHBIX 00JACTAX,
HaJIMYME TPEJCTABICHUH O Kpyre pelnraeMbIXx 3aJad MaIluHHOTO OO0yYCeHHS
(pacnio3HaBaHMs, KIACCU(PUKAIMN W MPOTHO3UPOBAHMS) HAIHYWE TMPEACTABICHUH
00  UWCHONB30BaHMM  HMHYOPMAIMOHHBIX  TEXHOJOTHA B  Pa3IMYHBIX
npodeccuoHanbHBIX chepax.
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MPOBEPSIEMBIE HA EI'D 11O HH®OPMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsiEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbLHON NPOrpaMMbl CpeIHero oduIero
o0pa3zoBaHus

1.

3namo (nonumams)

1.1

[loHumaHne OCHOBHBIX MPHUHIIUIIOB YCTPOICTBA U (PYHKIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWIJIBHBIX KOMIIBIOTEPOB; TEHICHIUI
Pa3BUTHSI KOMITBIOTEPHBIX TEXHOJIOTHI; BJIaJICHHNE HABbIKAMHU PaOOTHI C
OTIEPAallMOHHBIMM CHCTEMaMHU W OCHOBHBIMHM BHJIaMU IPOrPAMMHOTO
obecrieueHus Uil pelleHus y4eOHBIX 3aJad 1o  BbIOpaHHOM

crenuaIn3alun

1.2

Hanuuue npencraBieHuit o 0a30BbIX NpPUHLMIAX OpraHU3alMd U

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

ITornmanne OCHOBHBIX IMPUHOUIIOB JUCKPETU3AIUN PA3JIMYHBIX BUI0B

nHpopManuu

1.4

[Tonnmanne 0a30BBIX AJITOPUTMOB OOpPAaOOTKH YHMCIIOBOM M TEKCTOBOM
nHpopManuK (3alUCh YHCET B TO3UIIMOHHOW CHUCTEME CYHCIICHHS,
JETMMOCTB LIEJBIX YMCEIT; HAXOXKACHUE BCEX MPOCTHIX YMCEIT B 3aIaHHOM
nuManazoHe; 00paboTKa MHOTOpA3psIMHBIX LENbIX YHCEN; aHalu3

CUMBOJIBHBIX CTPOK U JPYTUX), AITOPUTMOB MOUCKA U COPTUPOBKHU

1.5

3HaHne (bYHKI_[I/IOHaJ'II)HI)IC BO3MOJXHOCTH HHCTPYMCHTAJIbHBIX CPCIACTB

cpensl pa3paboTKu

1.6

BJ'Ia,Z[eHI/Ie OCHOBHBIMH CBCIACHHAMHU O bazax JaHHbIX, UX CTPYKTYpPC,

CpeacTBax Co3aHus U pa6OTBI C HUMH

1.7

ITonumanue BO3MOKHOCTEH u OFpaHI/I‘leHI/Iﬁ TEXHOJIOT UM
HCKYCCTBCHHOI'O HMHTCJUICKTA B  Pa3JIMYHBIX 06HaCT${X; HaJIN4uc
HpC,Z[CTaBJ'IeHI/Iﬁ 00 HCIIOJIb30BAaHUU I/IH(1)OpMaI_II/IOHHLIX TEXHOJOTHH B

Pa3IMYHBIX TPO(PEeCCHOHATBHBIX Cepax

1.8

Bnanenue TCOPCTUYCCKHUM allllapaToM, IMNO3BOJIIIOIIUM OCYHICCTBJIIATH
IMMPEACTABJICHUEC 3aJaHHOT'O0 HATYPAJIbHOT'O YUCJIa B PA3JIMYHBIX CUCTEMAX
CUHCIICHHA, BbIIIOJIHATD Hp606pa30BaHI/I}I JJOTHUYCCKHX BLIpa)I(eHPIfI,
HCITOJIb3Ys 3aKOHBI anre6pbl JIOTUKH,; ONIPCHACIIATH KpaTqaﬁmnﬁ IIyTh BO
B3BCILICHHOM rpa(be n  KOJIHUYCCTBO HYTeﬁ MCXKAY BCpHIMHAMU

OPUCHTHPOBAHHOT'O AIUKIINICCKOTO rpa(ba




Ymemo

2.1

VYMeHne uCHoJIb30BaTh KOMITBIOTCPHO-MATEMATUUICCKUEC MOACINU JIA
aHaJIn3a 0OBEKTOB U MPOIIECCOB: (OPMYTUPOBATH IEJTh MOACTUPOBAHUS,
BBIIIOJIHATE aHAJIMU3 PE3YJIbTATOB, MOJTYUYCHHBIX B XO0AC MOJCIUPOBAHMA,
OLCHUBATbL AACKBATHOCTL MOJACINM MOACIUPYECMOMY 06T>GKTY NN
MPOLIECCY; TPEACTABIATh PE3YIAbTATHl MOJAEIUPOBAHUS B HATISIHOM

BUJIC

2.2

YMmenne kinaccu(UIMpPOBaTh OCHOBHBIC 33/a4d aHAIM3a JaHHBIX
(mporHo3upoBaHue,  KjIaccu(uKkanus, — KilacTepusauus,  aHaIU3
OTKJIOHEHUI1); MOHUMATh MOCIIE0BATENbHOCTh PELICHMS 3a/1a4 aHaIu3a
JAHHBIX: COOP MEPBUYHBIX JTAHHBIX, OUNCTKA U OLIEHKA Ka4eCcTBa JAHHBIX,
BbIOOp M (WIM) TIOCTPOEHHE MOJIENH, MpeoOpa3oBaHUE JAHHBIX,

BU3yalIn3alud JaHHBIX, HHTCPIIPETAIA PE3YJIbTATOB

2.3

YMenune  ompenensith  MHPOPMAIMOHHBIA  O00BEM  TEKCTOBBIX,
rpadu4ecKuX W 3BYKOBBIX JAHHBIX TIPH 3aJlaHHBIX I[apameTpax
JTUCKpETHU3allui. YMEHHE OIpeAeNsaTh CPEIHIOI CKOPOCTh Iepeaayu
JAHHBIX, OIEHWBATh W3MCHECHHE BPEMEHHU Tepeaadd NP HW3MEHEHUU

nH(OpPMaLMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHAaJa CBS3U

24

YMeHue cTpouTh KOJ, OOECHeuMBAIONIMNA HAaWMEHBIIYI0O BO3MOXKHYIO

CPEIHIOIO JUIMHY COOOIIEHUS MPU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue HCnoJsib30BaTh MPU PEUICHUM 3a/lad CBOMCTBA MO3WIIMOHHOM
3aIlUCH YHUCEJN, AITOPUTMBI MIOCTPOCHHS 3alMCH YKCIIa B MO3HIIMOHHON
CHUCTEME CUHUCJICHHS C 3aJIaHHBIM OCHOBAaHWEM U MOCTPOCHUS YHCIIA TI0
CTPOKE, COJep)Kallle 3amuch ATOrO0 YKCJAa B IMO3UIIMOHHON CHCTEME
CUMCIICHHSI C  3aJaHHBIM  OCHOBAaHHMEM; yMEHHUE  BBIMOJIHATH

apI/I(bMeTI/ILIeCKI/Ie onepanru B IO3UMIIUOHHBIX CUCTEMAX CUHUCICHUA

2.6

YMeHue CTpOUTh JIOTHYECKOE BBIPAXKEHHE B JU3BIOHKTUBHOW U
KOHBIOHKTUBHOM HOpMaibHBIX (opMax MO 3aJaHHOW TabnuIe
UCTUHHOCTH; HCCIIeJIOBaTh 00JacTb HMCTUHHOCTU BBICKA3bIBAaHUS,

COACPKAUICTO IICPEMCHHBIC; PCIIATh HECIIOKHBIC JIOTHYCCKNEC YPABHCHUA

2.7

YMeHue pemath aaropuTMHUYECKHE 3a7ayM, CBSI3aHHBbIE C aHAJIM30M
rpa¢oB (3a7ayll MOCTPOEHHSI ONTUMAIBHOTO IMYTH MEX]y BEpIIMHAMU
rpada, onpeaeneH s KOJMUecTBa pa3InYHbIX TyTeH MEXIy BEpLUIMHAMU

OPUCHTHPOBAHHOTO AIUKIINYICCKOTO rpa(pa)

2.8

YMeHHe UCoab30BaTh ACPEBb IIPHU aHAJIN3EC U TIOCTPOCHHUU KOJOB U UIA
IpCACTaBJICHUA apI/I(bMCTI/I‘-ICCKI/IX BBIpa)KeHHﬁ, npu peIIcHUU 3aaad

IIOUCKa U COPTUPOBKH; YMCHUC CTPOUTH ACPCBO HUI'PLI IO 3aTaHHOMY




QITOPUTMY; pa3pabaThiBaTh 1 00OCHOBBIBATH BBIMTPHIIIHYIO CTPATETHIO

UTPBI

29

YMmenue AHAJIIM3UPOBAThL AJITOPUTMbBI C HCIOJB30BAHUCM Ta6HI/IL[
TPAaCCUPOBKHU; ONIPCACIATH 0€e3 KCII0JIb30BaHMS KOMIIBIOTEpA PC3YJIbTAaThl
BBIITIOJIHCHHUA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAIOMMWX MUKJIbI, BETBJICHHUA U

MMOoATIpOrpaMMmal, IpU 3aAaHHBIX UCXOJAHBIX JaHHBIX

2.10

YMeHue onpenenarbh CI0KHOCTh H3Y4aeMbIX B Kypce 0a30BBIX
QJITOPUTMOB (CYyMMHUPOBaHHE 3JIEMEHTOB MacCHBa, COPTUPOBKA MAacCUBa,
nepeOOpHbIE AJTOPUTMBI, JBOUYHBIM TMOMCK) U NPUBOIUTH MPUMEPHI
HECKOJIbKUX aJITOPUTMOB pa3HOM CIOKHOCTH JJIi DPELIEHUs OIJHOU

3aga4du

2.11

BJ'IaI[eHI/Ie YHUBCPCAJIBHBIM S3bIKOM IIPOrpaMMHPOBAHUSA BBICOKOT'O
ypoBHs (ITackanb, Python, Java, C++, C#), npeacTtaBieHusIMA 0 6a30BbIX
TUIIaX AAaHHBIX U CTPYKTYpax JaHHBIX; YMCHHUE HUCII0JIb30BaTh OCHOBHBIC
VIpaBIAOIIAE  KOHCTPYKLIMH;  YMEHHE  OCYIIECTBIATH  aHAIU3
MPEeIIOKEHHOW  IPOrpaMMBbl:  ONpEAENSATh  pe3ylbTaThl  pabOTHI
IporpaMMsbl IIPH 3aJaHHBIX UCXOJHBIX JAHHBIX; OMPCACIIATh, IIPHU KaKUX
WCXOJHBIX JIaHHBIX BO3MOYKHO TIOJIyUYEHHE YKa3aHHBIX PE3YJIbTaTOB;
BBISIBJISITh JIaHHBIE, KOTOpPBIE MOTYT MpPHBECTH K OHIMOKe B paboTe
nporpamMmbl;  (GOpPMyITHUpOBaTh  MPEIUIOKEHUS 10 YIYYIICHHUIO

MPOrPaMMHOTO KOJIa

2.12

YMeHue peanu3oBbIBaTh Ha BBIODAHHOM JUII  W3YYEHHUS  SI3bIKE
nporpamMmMupoBaHus Beicokoro yposHs (ITackans, Python, Java, C++, C#)
TUIIOBBIE QJIITOPUTMBI o0OpaboTku qucen, YHCIIOBBIX
MOCIIEZIOBATEILHOCTE M MAcCHUBOB: IMPEJICTaBICHHE 4YHUCJIa B BHJIE
Habopa TMPOCTBIX COMHOMKUTENEH; HAX0XJAEHHE MAaKCHUMallbHOM
(MuHUMaNBHO) HKU(PBI HATYPAIBHOTO YMCIIA, 3aMCAHHOTO B CUCTEME
CUMCIICHHS C OCHOBaHUEM, He mpeBblmapmuM 10; BbIYHCIEHUE
0000IIEHHBIX XapaKTEPUCTUK DIEMEHTOB MAacCHMBa WM YHCIOBOMN
MOCIIEZI0BATEIHLHOCTH (cymMmBl, MIPOU3BEICHUS CpeIHero
apu(MeTUYeCcKoro, MHHHMAJIbHOTO M MaKCHUMAaJbHOTO 3JEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YAOBIETBOPSIONIUX 3aJlaHHOMY YCJIOBHIO);
COPTHPOBKY 3JIEMEHTOB MacCHBa; YMEHUE MCIOJIb30BaTh B MPOrpaMMax
JAHHBIE PA3JIMYHBIX TUIIOB C YYETOM OrpaHWYEHHI Ha JMANa30H HX
BO3MOJKHBIX 3HAUEHUW, NPUMEHATh MPU PELICHUU 331a4 CTPYKTYpPBI
JTaHHBIX (CIHCKH, CJIOBAapH, CTEKH, OYEpedH, JAEPEBbs); MPUMEHSTh
CTaHJIapPTHBIE U COOCTBEHHBIE MOAMPOTPAMMEI 17151 00paOOTKH YMCIOBBIX

JaHHBbIX U CUMBOJIBHBIX CTPOK; UCIIOJIB30BATh IIPpU pa3pa60TKe nporpamMmm




OMONMMOTEKH MOIMPOTPaAMM; YMEHHE HCIIOJIB30BAaTh CPEJCTBA OTIAIAKH

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

YMmenue HCIIOJIB30BaTh OJICKTPOHHBIC Ta6JII/ILIBI JUIA aHajim3a,

npeACTaBiIeHUsT U 00pabOTKM JaHHBIX (BKIIOYAsl BHIOOP ONTHMAJIBHOTO

2.13 perieHusi, Toa00p JMHUKM TPEHJA, pelIeHHe 3aqad MPOTHO3UPOBAHUS);
YMEHHME HCIIOJIb30BaTh TaOJIM4Hble (PENSLUUOHHbIE) 0a3bl JAHHBIX U
CIPaBOYHbBIE CUCTEMBI
YMeHne OpraHu30BBIBATh JUYHOE HWH(MOPMAIMOHHOE MPOCTPAHCTBO C
514 WCIIOJIb30BAHUEM  PA3JIMYHBIX  CPEACTB  LHMQPPOBBIX  TEXHOJOTHUIA;

MMOHMMAaHHE BO3MOXHOCTEH IM(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX

ycIyT, MUGPOBBIX 00pa30BaTEIbLHBIX CEPBUCOB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, ITPOBEPAEMbBIX HA EI'D
IHO UH®OPMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 Ludpoas rpaMOTHOCTH

OcCHOBHbIE TEH/ICHIIUU PA3BUTHSI KOMIIBIOTEPHBIX TeXHOJOTUi. [lapamiensHble
1.1 BBIYMCIICHNS. MHOronponeccopHsie cuctemsl. Pacripenenénnsie

BBIYUCIIUTENBHBIE CUCTEMBI 1 00paboTKa OOIBIINX JAHHBIX

[IpuHUIUIBI TOCTPOEHUS U ammapaTHbIE KOMIIOHEHThl KOMIBIOTEPHBIX CETEH.
12 CereBoie mpoTtokonbel. Cerb WHTepHer. Anpecanus B cetu VHTepHeT.
[IpoToxoiner creka TCP/IP. Cuctema nomennbix umén. Paznenenue IP-cetn Ha

MOJCETH C IOMOIIILIO0 MACOK ITOACETeH

QaitnoBas cuctema. [louck B ¢aitnoBoil cucreme. [IpuHIMIBI pa3melieHus u

1.3 nMeHoBaHus (ailioB B jonroBpeMeHHoON mamatu. [1laGionbl g onucaHus

rpynn (aiaos

14 CKOpOCTI) nepeaayn  OaHHBIX. 3aBUCHUMOCTh BpEMCHH II€p€aadyu  OT

nH(pOpMaMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHaJla CBA3U

[udpoBanune ganHbIX. CUMMETpUYHBIC U HecUMMeETpuaHbIe mUdpbI. [udpbr

1.5 npoctoit 3amensl. [udp Lezaps. Mludp Buwkenepa. Anropurm mudpoBanus
RSA

Koppl, mo3Bossromuye oOHapyKUBaTh M HCIPABIATh OMIMOKH, BO3HHMKAIOIIHME
1.6 npu nepenaue naHHbix. Paccrosaue Xommunra. KogupoBaHue ¢ moBTOpeHHEM

ouroB. Koasr XaMMuHra

2 TeopeTnueckne 0CHOBBI HHPOPMATHKU

HBOH‘IHO@ KOOAUPOBAHHUC. PaBHOMepHBIe n HEPAaBHOMCPHEIC KOJBI.
21 HGKOI[I/IpOBaHI/Ie COO6H.ICHPII>1, 3allMCAHHBIX C IOMOIIbIO HCPABHOMCPHLIX KOJIOB.
Ycnosue daHo. HOCTpOGHI/IC OJHO3HAYHO ACKOAUPYEMBIX KOJOB C IMOMOIIBIO

JepeBa

Teopernueckre MOAXOAbI K OIEHKE KoJnyecTBa HHGopmaruu. EmuHuIb
5 U3MEPECHHS KoJimyecTBa WHGpoOpManuu. AJ(aBUTHBIA IMOIX0J K OICHKE
KoinuecTBa WHGpopManuu. 3akoH aaauTUBHOCTH wHHpopmammu. Dopmyna

Xapriu. Mapopmanus u BepostHocts. Popmyia lllenHona

CucrtemMbl CUHCJICHMUSL. PaBBépHYTaH 3allMCh MOCIBIX H I[pO6HI>IX YyucclI B
MO3UIIMOHHOM CHCTEME CUHCIICHHUS. CBoiicTBa MO3UIMOHHOM 3allUCH 4YHCJa:
2.3 KOJIMYCCTBO I.II/I(I)p B 34allUCH, ITPU3HAK JCJTIUMOCTHU YU CJIa HAa OCHOBAHUC CUCTCMbI

CUHCJICHUA. AJ'IFOpI/ITM nepesoa Mnejoro 4ucia wus P-uuHO#1 cucTembl

CUHCJICHUA B ACCATUYHYIO. AJ'IFOpI/ITM nepeBoia KOHEYHOM P-muHOM I[p06I/I B




JECSITUUHYI0. AJTOPUTM IEPEBOJA LEJIOr0 YHCia U3 JECITUYHOM CHCTEMBI
cuucineHuss B P-uunyro. IlepeBon koHeuHOU necsTH4HOM aApoOu B P-nunyro.
JIBonyHas, BOCbMEpUYHas U LIECTHAALATEPUYHAs CUCTEMBbl CUMCIICHUS, CBA3b
MEXIy HHUMH. ApudMeTHUecKHe Oomepald B MO3HIMOHHBIX CHUCTEMax

CUHCJICHUA

24

TpouuHass ypaBHOBEHNIEHHAas CHUCT€Ma CYHUCICHHS. [[BOMYHO-IEecATUYHAs

CUCTEMA CUHUCIICHUA

2.5

KonmupoBanue TtexcroB. KommpoBka ASCII. OpHoGalTHBIE KOJIWPOBKH.
Crangapt UNICODE. Konuposka UTF-8. Onpenenenne nH}popMaimoHHOTO

00BEMa TEKCTOBBIX COOOIIEHIHA

2.6

KomupoBanne  uzoOpakenuit.  OueHka  MHPOPMaLMOHHOTO  00BEMa
rpaduyecKkux NaHHBIX NPU 33JaHHBIX pa3pelieHUuH U TIyOMHE KOJAWPOBAHUSA
ugera. LIetoBsie monenu. KogupoBanue 3Byka. OueHka MHQOPMAIIMIOHHOTO
00BéMa 3BYKOBBIX JaHHBIX IIPU 3aJaHHBIX YaCTOTC JUCKPETHU3ALUKN U

Pa3pAIHOCTH KOJAUPOBAHUS

2.7

Anrebpa noruku. IloHsiTue BbICKa3biBaHMs. Bbicka3bpiBaTenbHbIE (OPMBI
(mpenukaTsl). KBaHTOpBI CylIeCTBOBAHUS M BCEOOIIHOCTH.

Jlornueckune omnepanuu. Tabmuibl HUCTUHHOCTH. JIOTHYECKHE BBIPAXKEHUS.
Jlormueckue TOXaectBa. Jlormueckue omepaudd M ONEpalUu  Haj
MHO>KECTBAMHU.

3akoHbl anreOpbl JIOTUKHU. OKBHUBAJIEHTHbIE NpeoOpa3oBaHUsl JIOTHYECKHX
BhIpakeHU. JIornueckue ypaBHEHUS U CUCTEMbl YPaBHEHU.

Jlormueckue (yHKIUU. 3aBUCUMOCTb KOJHMYECTBA BO3MOKHBIX JIOTHUYECKUX
(GYHKIMHI OT KOJTMYECTBA apryMEHTOB.

Kanonunyeckue Gpopmbl JOrHUECKUX BBIPAKEHHM

2.8

COBepH_IeHHBIe AU3BIOHKTUBHBIC KOHBIOHKTUBHBLIC HOPMAJIbHBIC (bOpMBI,

AJITOPUTMBI UX ITIOCTPOCHUA 110 Ta6J'II/II_Ie HCTHHHOCTHU

2.9

Jlorudyeckue »IeMEHThI B COCTaBe KOMIIBIOTEPA. TpHrrep. CYMMaTOp.
MHOFOpﬂSpH,Z[HLIfI CymMMarop. HOCTpOGHI/Ie CXCM Ha JOTHYCCKHX DJICMCHTAaxX I10
3aIaHHOMY JIOTHUYCCKOMY BBIPAXKCHUIO. 3anuchk JIOTHYECKOTO BBIPAXXCHHA 110

JIOTUYECKOM cXemMe

2.10

Mogenun u MOJCIINPOBAHHUC. I_[eJ'II/I MOJCIINPOBAHUA. A,Z[eKBaTHOCTB MOACIN
MOJCIINPYECMOMY O6’beKTy HJIU TIPOLECCY. (DOpMaJ'II/ISaLII/IH MPUKJIAAHBIX 3a1a4.
Hpe,Z[CTaBJ'IeHI/Ie pe3yiIbTaToOB MOJICIUPOBAHHUA B BHUIC, YI[O6HOM AJIA
BOCIHIpHUATHUA UYCIIOBCKOM. Fpa(bnqecxoe MMPEACTABJIICHHUEC JAaHHBIX (CXCMBI,

TaOIMIIbI, TpaduKn).

2.11

Hpe)lCTaBJ'IeHI/Ie HOEJIbIX YHUCCI B MaMATH KOMIIBIOTCPA. OTpaHI/I‘{eHHOCTB

Auara3oHa 4YucCelI IMpU OrpaHUYCHUN KOJHNYCCTBA pa3psA0B. HepeHOHHeHI/IC




paspsaHOl ceTkd. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBIN TONTOJTHUTEIBHBIA KOJI OTPULIATEIIBHBIX YUCE.

[TobuTtoBble normueckue omnepauuu. Jlormueckuit, apudmernueckuii u
mukanaeckuii  capurd. llludpoBanne ¢ mOMOIIBIO TOOWUTOBOW OmEpamuu

«uckimovaromee UJI»

2.12

[IpencraBieHue BEIECTBEHHBIX YUCEI B IaMSATU KOMIIbIOTEpa. 3Hayallas 4acTb
U TOpsaoK yucna. /lmama3oH 3HaYeHWH BemEeCTBEHHBIX uucell. [Ipobrembl
XPaHEHHMs BEIIECTBEHHBIX 4YMCEJ, CBA3AHHBIE C OrPaHUYCHUEM KOJIMYECTBA
pa3psAn0B. BhINOJNIHEHNE onepannii ¢ BEIIECTBEHHBIMU YWCIaMH, HAKOIUICHHE

OILINOOK IIPpH BBIYUCIICHUAX

2.13

I'padbr. OcHoBHble noHsATHS. Bunel rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUI] CMEKHOCTH, BECOBBIX MATPHI], CIUCKOB CMEXHOCTH. Pemenne
AITOPUTMUYECKUX 3aJlad, CBS3aHHBIX C aHaaM3oM TpadoB (TocTpoeHHE
ONTUMAIIFHOTO ITyTH MEXIy BepIIMHAMHU Tpacda, ONpelesieHue KOJINYeCTBa

Pa3IMIHBIX HYTeﬁ MCXKIY BEpHIMHAMHW OPUCHTUPOBAHHOI'O AIUKIMYECKOI'O

rpada)

2.14

HepeBwsa. bunapuoe naepeBo. [lepeBbss mowmcka. CrnocoObl 00xoma aepena.
[IpencraBnenune aprudmMeTHUECKUX BRIpAXKCHUH B BUJIE AepeBa. Vcnosb3oBanue

rpadoB U 1epeBbEB MPHU ONMKUCAHUU 0OBEKTOB U MPOIIECCOB OKPYXKAIOIIEr0 MUpa

2.15

JluckpeTHbIE UTPHI IBYX UTPOKOB ¢ TIOJIHOM nH(popmanuei. [loctpoerne nepesa
nepebopa BapHaHTOB, OMHCAHWUE CTPATETMU WIPHl B TaOMMYHOU dopMme.

Boiurpeliiabie 1 TPOUTPHIIIHBIE TO3UIUU. BRIUTpHINIHBIE CTpaTETul

2.16

CpenctBa  HMCKYCCTBEHHOTO — HHTeIeKTa. UWaeHTudukanmuss U MOUCK
n300pakeHuil, pacro3HaBanue aull. Vcrnonb3oBaHue METOI0B UCKYCCTBEHHOTO
UHTEJJIEKTa B OoOy4arommux  cucremax. Vcmonb3oBaHHE — METOJOB
HCKYCCTBEHHOT'O MHTEJUIEKTa B poOoToTexHuke. MHTepHeT Bemeld. Heliponnsie

CCTU

ANTOPUTMBI ¥ IPOTPAMMHPOBAHHE

3.1

(DOpMaJ'II/ISaI_[I/ISI IIOHATHA aJITOPUTMA. Mammuna TBIOpI/IHra KaK YHUBEpCaJIbHasd

MO/JI€b BBIYMCIICHUN

3.2

OneHka CIOXHOCTH BbIYMCICHUH. Bpems paboTel u 00BEM HCHONIB3yeMOM
namsATH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOOHBIX JaHHbIX. OleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJITOPUTMBI TOJMHOMHAIBHOU
cioxxHoctu. [lepeGopHble anropuT™mbl. Ilpumepsl pazIMyUHBIX ANTOPUTMOB

peHiCHUA OJIHOM 3aauu, KOTOPbIC UMCIOT PA3JIMIHYIO CJIOKHOCTDH
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Omnpenenenrne BO3MOXKHBIX PE3yJbTaTOB PA0OThl MPOCTEHUIIUX aITOPUTMOB
YIPABICHUS UCHOJHUTENISIMU U BBIYMCIUTENBHBIX aIrOpUTMOB. OrpeneneHue

HCXOJHBIX JaHHBIX, IPX KOTOPBIX AJITOPUTM MOJKET J1aTh TPEOYEMBbIN Pe3ynbTaT

34

AnropuT™Mbl 00paOOTKM HATYpaJbHBIX YHCEN, 3aIMCAHHBIX B IMO3WIIMOHHBIX
CHCTeMaxX CYMCIICHUS: pa30MeHHe 3amuch 4YWclla Ha OTAeNbHbIE HUQPHI,
HAXOXXJCHWE CYMMBI W TIpou3BeneHHs nudp, HAXOXKICHHE MaKCHUMAaJbHON
(MuHUMaNBHO) LUQPBHIL.

[IpencraBnenue yucina B BHUJIE HAOOpa MPOCTBIX COMHOXKUTENEH. AJNTOpPUTM
ObICTPOrO BO3BEACHHUA B creneHb. [loMCK MNpOCTBIX YHCENl B 3aJaHHOM

JTMATIa30HE C MMOMOIIBIO AITOPUTMA «PEIIeTo DpaTocheHay

3.5

MHoropaspsiiHbI€ LeNble Yncia, 3a/1a4l JUIMHHON apu(pMeTHKN

3.6

SA3pik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tunsl 1aHHBIX:
LIEJIOYUCIIEHHbIE, BEIIECTBEHHbIE, CHUMBOJIbHbBIE, JIOTHYeckue. BeTBiueHus.
Crnoxwnble ycioBus. Llukisl ¢ ycnmoBueM. LIMKIbI IO MEpeMEHHOM.

O6paboTka maHHBIX, XpaHAmuxcs B (aitnax. TexcToBble U TBOUYHBIC (PailiIbL.
dailnoBble nepeMeHHbIE ((ailioBeie ykazaTenu). Urenue u3 (aiina. 3anuch B
(aiin.

Pa3ouenue 3amaun Ha moa3anaqn. [loamporpammel (mporieAypsl U QYHKIIUH).

Hcnonb3oBanue cTaHnapTHON OMOIHOTEKHU s3bIKa IPOrPaMMHUPOBAHUS

3.7

Pexypcus. PexkypcuBHbie nponieaypbl u GyHKiuu. Vcrmonp3oBaHue cTeka s

OpraHHu3aIul PEKypPCUBHBIX BHI30BOB

3.8

Yucnenusie MeToibl. TouHOE U MPUOIMHKEHHOE pelieHus 3aaadu. YucienHoe
peleHre ypaBHEHUH ¢ MOMOIIbI0 1moadopa mnapaMmerpa. UncieHHbIE METOIbI
pelieHus ypaBHEHHMiIl: MeTon mepedopa, METOJ MOJIOBUHHOTO JAEJCHUS.
[TpubnmxkEHHOE BBIYUCIIEHUE JJIUH KpUBBIX. Bhruncnenue miuomaaei ¢uryp c
MOMOIUIBIO YHUCICHHBIX METOJIOB (METOJI MPSMOYTOJIHUKOB, METO/I Tpareuil).
[Touck makcumyma (MUHHMyMa) (YHKIUM OJIHON TMEPEMEHHONW METOJI0M

ITIOJIOBHMHHOI'O ACJICHUA

39

O0paboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHble  (QyHKIMHM  S3bIKa
IpOrpaMMHUPOBAaHUST AN  OOpaOOTKH CHUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA MOSBICHHUI CHMBOJIA B
CTpOKe, pa30HMeHHe CTPOKHM Ha CJIOBa MO MpPOOENbHBIM CHMBOJIAM, IMOMCK
NOJICTPOKH BHYTPU JaHHOW CTPOKH, 3aME€HA HalIEHHOM NOJCTPOKU Ha JPYTyIO
cTpoky. I'eHepauus Bcex cJIOB B HEKOTOPOM aj(aBHTE, YAOBIETBOPSIOLIUX
3aJJaHHbIM orpaHndeHusM. [IpeoOpa3oBaHue yKciaa B CUMBOJIBHYIO CTPOKY U

o0OpatHO

3.10

MaccuBel M TIOCIEAOBATEIBHOCTH 4YHCEI. BrruucieHwe 0606I_l_léHHLIX

XApPaKTCPUCTUK DJJICMCHTOB MACCUBA HIIU YHCIOBOM IIOCIIEA0BATEIIbHOCTU




(CyMMBI, TpOW3BENEHHs, CPEIHEro apu(PMETHYeCKOT0, MHHUMAIBHOTO U
MaKCHUMAJIbHOTO 3JIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOLIMX
3alaHHOMY YCJIOBHUIO). JIMHEMHBIN NOMCK 3aJaHHOIO 3HAYEHUS B MAacCHBE.
ANTOpUTMBI pabOTHl C AIIEMEHTaMH MAacCHBa C OJHOKPATHBIM IIPOCMOTPOM
maccuBa. CopTupoBka oJHOMepHOro mMaccupa. [IpocTbie METOABI COPTUPOBKU
(MeTon my3blpbka, MeTOJ BbIOOpa, cOpTUpOBKa BcTaBkaMu). CopTHpOBKa
cnusinueM. beicTpasi coptupoBka maccuBa (anroputm QuickSort). /[BonuHbIN

IIOMCK B OTCOPTUPOBAHHOM MaCCUBE

3.11

JIBymepHBIE MaccuBBbl (MaTpulibl). AJTOPUTMBI 00paOOTKH JIBYMEPHBIX
MacCHBOB: 3allOJJHEHHE JABYMEPHOTO YHCIOBOTO MacCHBa IO 3aJaHHBIM
MpaBUJIaM, MOMCK AJIEMEHTA B JBYMEPHOM MAacCHBE, BBIYMCIEHHUE MaKCUMyMa
(MUHUMYMa) U CyMMBI 3JIEMEHTOB IByMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK U

CTOJIOIIOB IByMEPHOTO MAacCHBa

3.12

CnoBapu  (accoumaTHUBHBIE  MacCUBBI, OTOOpaxxeHHs).  XAII-TaOIHIIbL.

HOCTpOGHI/Ie aJ'I(baBI/ITHO—'—IaCTOTHOFO CJIOBaps IJId 3aJaHHOT'O TCKCTa

3.13

Crexku. AHanmM3 MNPaBUIBHOCTH CKOOOYHOIO BbIpaKeHUs. Bpluncienue
apu(PMETUYECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHON popme.

Ouepenu. Mcrions3oBanue o4epeu 1t BpeMEHHOTO XpaHEHUs JTaHHBIX

3.14

AnroputMmbl Ha rpadax. IlocTpoeHne MUHUMAIBHOTO OCTOBHOTO JepeBa
B3BELICHHOTO CBSI3HOTO HEOPUEHTUPOBAHHOTO Irpada. KomndyecTBo paznuyHbIX
nyTed MeXIy BepIIMHAMU OPHUEHTHUPOBAHHOTO ALMKINYECKOro rpada.

Anroput™m JIeHKCTpbI

3.15

JepeBbsi. Peanmzanust nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. [IBOoMuHBIC
(6unapubie) nepeBbs. IlocTpoeHue aepeBa I 3aaHHOTO apU(PMETHIECKOTO
BhIpaXeHUs. PekypcuBHBIE aaropuT™Mbl 00x0/a aepeBa. Mcmonb3oBanue cTeka

U ouepeau s 00xo/1a aepeBa

3.16

I[I/IHaMI/I‘IeCKOG IMporpaMMHUpPOBaHUC KaK MCTOA pCHICHUA 3a1da4 ¢ COXPAaHCHUCM
IMPOMEIKYTOUHBIX pPE3yiIbTATOB. 38.,[[8.‘{1/1, peuracMbIC C IIOMOIIBIO
AAHAMHWYCECKOI'0 IMPOrpaMMHUPOBaHUsI: BBIYUCIICHUC PCEKYPCUBHBIX (bYHKHPIfI,

MOJCYET KOJIMUECTBA BapHaHTOB, 3a/la4X OIITUMU3AlIUN

3.17

[Tonsitie 06 0OBEKTHO-OPUEHTHUPOBAHHOM MporpaMMupoBaHud. OOBEKTHI H
kiaccel. CBOMCTBA U METOIbI 00bEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAIIN3.
Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TOJXOJA.

I/IHKaHCYHHHI/IH, HacCJICcJO0BaHUC, HOJ'II/IMOI)(I)I/BM

WHpopmaliMoHHbIE TEXHOJIOTHH

4.1

Ananuz JaHHBIX. OcHOBHBIC 3aauu aHalin3da JaHHBIX: IMPOTHO3UPOBAHMUC,

KJ'IaCCI/I(l)I/IKaLII/IH, KJIaCTepusanus, aHaJlInu3 otkioHeHui. IlociaemoBareabHOCTh




pelIeHys 3a/1a4 aHaIu3a JAHHBIX: cOOp MEPBUYHBIX JaHHBIX, OYMCTKA U OLICHKA
KadyecTBa JAaHHBIX, BBHIOOP W (WJIM) TOCTPOCHHE MOJETH, IMpeoOpa3oBaHuE
JAHHBIX, BU3YyaJIM3allsl JaHHBIX, HHTEpPIIpETalus pe3yapTaToB. [IporpaMMHble
cpenctBa U MHTEpHET-CepBUCH sl 00OpabOTKH M TPEICTABICHUS JAHHBIX.

bosnbiue nannsie. MammaHoe 00ydeHne

4.2

AHanu3 JaHHBIX C TOMOILBIO 3JIEKTPOHHBIX Tabaul. BbrumcieHue cymmbl,
cpemHero  apuMeTHdecKkoro, HauOOJbIIErO (HAMMEHBIIETO) 3HAYCHUS
Iuana3oHa. Beruncienue kospuuueHTa KOppemsiluMM ABYX PSJOB JaHHbBIX.
[TocTpoenue cronbuaThiX, JUHEHYATHIX U KpYroBbiX auarpamm. [loctpoenue
rpadukoB  Qyukuumii. [logbop  nWMHWUM  TpeHnma,  pelieHWe  3a7ad
MpOrHo3upoBaHus. PemieHne 3a1ay ONTUMHU3ALUU C MMOMOUIBIO 3JIEKTPOHHBIX

TaOIHUIL

4.3

Jluckpern3anusi TP MaTeMAaTHYSCKOM  MOJICIIMPOBAHUM  HETPEPBIBHBIX
npoueccoB. MojenupoBanue ABWXeHUA. MojenupoBaHue OUOJIOTHYECKUX
CUCTeM. MareMaTH4YecKie MOJICIM B SKOHOMHUKE. BBIYHCIHTEIbHBIC
SKCIEPUMEHTHI ¢ MojensaMu. OOpaboTka pe3yabTaToB dKclepuMeHTa. Meroa
HauMEHbIINX KBaJpaToB. OIlIEHKa YHUCIOBBIX MapaMETPOB MOJIEIUPYEMBIX
00BEKTOB U TMpolieccoB. BoccTaHOBIIeHHE 3aBUCHMOCTEH MO pe3ylbTaTam

IKCTIEPUMEHTA

4.4

BeposiTHoCcTHBIE  MOzENH. Meroast  Monte-Kapio. NMmurtanimonHoe

MozenupoBanue. CUCTEMbl MaCCOBOTO OOCITY)KMBaHUS

4.5

Tabmuunbie (pensiuoHHBIC) 0a3bl JaHHBIX. Tabmuila — TpencTaBlIeHUE
cBeqeHuii 00 omHOTUIHBEIX 00BekTaX. Ilone, 3anuck. Kimrou Tadaunel. Padora ¢
roToBOM 0a30¥ MaHHBIX. 3amoJiHeHHWe Oa3bl NaHHBIX. [lomck, copTHpOBKa U
(bunpTpanus JaHHBIX. 3alPOChl HAa BEIOOPKY JaHHBIX. 3alPOCHI C IMapaMeTpaMHu.
Brruucnsemble moJis B 3ampocax.

MuoroTtabnuunbie 0a3bl JaHHBIX. TUIBI CBA3EH Mexay TabnuiiamMu. BHenrHwuit
ko4, [lemoctHocTh 0a3bl JaHHBIX. 3ampochl K MHOTOTAONMYHBIM 0Oa3am

JaHHBIX

4.6

TekcroBbiii mpoueccop. CpencTtBa MOUCKAa M aBTO3aMEHbI B TEKCTOBOM
npoueccope.  CTpyKTypUpPOBAaHHBIE  TEKCTOBbIE  JOKYMEHThl.  CHOCKH,
ornaBneHue. llpaBuna  UUTUPOBAHMS  HCTOYHMKOB U OQOpPMIICHHUS

O6ubmorpagpuUECcKnx CChlIOK




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Undopmatuka (B 2 yactsx), 10 kinacc/ [Homsikos K.FO., Epemun E.A., O0mectBo
¢ orpaHnueHHol oTBeTcTBeHHOCTHI0 «BUHOM. JlabopaTopus 3HaHUII»;
AxumonepHoe obuiectBo «M3narensctBo «IIpocBemnienue»

* Undopmatuka (B 2 yactsax), 11 kmacc/ [Homsikos K.1O., Epemun E.A.,
O6m1ecTBO ¢ orpannueHHOM oTBeTcTBeHHOCThI0 « BMHOM. JlabopaTopust

3HaHHﬁ>>; AKIII/IOHepHOG O6HICCTBO «HS}I&TGJ’IBCTBO «HpOCBeIIIGHI/IG»

METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA

Meronunueckue nocodus mo nadopmaTuke i crapuieit mkoisl u CI1O ot
uznarenbcTBa [IpocBeienue

bocoga JI.JI. 10-11 knaccer, CIIO

[Monsaxos K.}O 10-11 knaccel, 6a30BbIi U YIITyOJICHHBIA YPOBHU

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
http://www.lbz.ru/metodist/authors/informatika/8/ep-4-umk10-11fgos.php

http://school-collection.edu.ru
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