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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no undopmatuke (yriyOnEHHBIM YpOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHusd pa3zpaboTaHa Ha OCHOBE TpeOOBaHUU K pe3yibTaTam
OCBOCHHUS OCHOBHOM  0O0Opa3oBaTeNbHOW  MPOrpaMMbl  CpPEIHEro  OOIIeTo
oOpazoBanus, npeacrasieHHbix B ®I'OC COO, a takxke ¢enepaibHON padoueit
pPOrpaMMbl BOCITUTAHHS.

[Iporpamma o nHpopMaTuke 1a&T MpeICTaBICHUE O LENsIX, 00IIeH cTpaTeruu
00y4YeHUs1, BOCTIUTAHUS U Pa3BUTHS O0yUYAIOIUXCs CPEACTBAMH YI€OHOTO IIpeIMeTa
«Mudopmaruka» Ha yrayOnEHHOM YpOBHE, YCTaHaBIMBAeT 00s3aTeNbHOE
IpeIMETHOE CO/IepKaHKE, MPEAYCMaTPHUBAET €r0 CTPYKTYpHUPOBAaHUE 110 pa3/enam
U TeMaM Kypca, OmpeersieT paclpeleleHie ero mo kiaccam (TogaM U3ydeHus),
naéT MPUMEpPHOE paclpelelcHne Y4eOHBIX YacoB MO TEMaTHYECKHM pasjeiam
Kypca M PEKOMEHIyeMylo (MPUMEPHYIO) TOCIEIOBATEILHOCTh WX HU3YyUCHUS C
y4€TOM MEXNPEIMETHBIX ¥ BHYTPHUIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTO
npoIriecca, BO3pacTHBIX 0COOCHHOCTEH 00yUaroImXcsl.

[Tporpamma 1o HGOPMATHKE ONPEAEIAET KOMMUSCTBEHHBIEC U KAUEeCTBCHHBIC
XapaKTEepUCTUKHU y4eOHOro MaTepuaia Juisl KaKIoro roja U3y4eHusl, B TOM YHCIe
U1 COAEPKATEIbHOIO HAIMOJHEHUS Pa3HOro BHUJA KOHTPOJIA (IIPOMEXYTOUHOM
aTTecTaluu o0yyaronmxcs, BCEPOCCUICKUX HPOBEPOYHBIX pabor,
rocyJ1apcTBEHHON UTOroBoi atrecranun). [IporpamMmma no nadopmaruke sBiaseTcs
OCHOBOW JIJI1 COCTaBJIEHUS AaBTOPCKUX YYEOHBIX MporpaMM U Y4e€OHHKOB,
HOYPOYHOI'O IUIAaHUPOBAHUS Kypca YUUTEIIEM.

Nudopmatuka B cpenHem ob1ieM oO0pa3oBaHUU OTPAXKACT:

CYUIHOCTh HMH(OPMATUKM KaK HAyyHOM JAMCUMIUIMHBI, H3ydarolien
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTHU aBTOMAaTU3alUU UH(POPMAIIMOHHBIX
IPOIIECCOB B PA3IIUYHBIX CUCTEMAX;

OCHOBHBIE  00JIacTU  TPUMEHEHHs  WH()OpPMATHKH, TPEXKAE  BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIEHNE U COLUANBHYIO chepy;

MEXJIUCIUIUIMHAPHBIA ~ XapakTep HHQOpMATHKHM U WMHGOPMALMOHHON
JesITeIbHOCTH.

Kypc mnpopmatuku st ypoBHS CpelHEro oOiero o0pa3oBaHUs SBISETCS
3aBEpIIAIOIIMM 3TallOM HENPEpPBHIBHON MOATOTOBKU OOyYaromuxcs B 00JacTH
uHPOPMATUKN U HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHM, OMUpPaeTcs
Ha CoJlep)KaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO 00IIero oopa3oBaHUS U
ONMBIT  TIOCTOSIHHOTO  TMPUMEHEHHs  WH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, AT TEOPETUYECKOE OCMBICICHHE, MHTEPIpETalnnio U 00oO0IIeHne
3TOTO OTIBITA.



PesynbTaThl  yrayONEHHOTO  YpOBHS U3y4YeHUs y4eOHOro mpeaMeTa
«ndopmatukay OpPUEHTHUPOBAHBl HA TMOJYYCHHE KOMIIETEHTHOCTEH IS
nocieaywmeil mpopecCuoOHaNbHONW JIESITEIbBHOCTH KaKk B paMKax JaHHOU
MpeaMETHON 00J1acTH, TaK U B CMEXKHBIX C Hel o0macTsax. OHM BKIIOYAIOT B ceOsl:

OBJIQJICHUE KJIIOYEBBIMH TOHATUSIMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTpPOUTCSI JaHHAs TpeaAMeTHas O0O0JacTh, pPaclo3HABaHUE COOTBETCTBYIOLIUX WM
MIPU3HAKOB M B3aUMOCBSA3EH, CIIOCOOHOCTh JEMOHCTPUPOBATH PA3IMUHbBIE MTOX0 b
K U3YUYEHUIO SIBICHUM, XapaKTEPHBIX JJI U3y4aeMOl peIMeTHOI 001acTy;

yMEHUE pelllaTh THUIIOBBbIC TNPAKTUYECKHE U TEOPETUYECKHE 3ajJadH,
XapaKkTepHbIE JJISI HMCIOJIb30BAaHWS METOJAOB M HWHCTPYMEHTapusi JaHHOU
peAMETHOM 00J1acTH;

HaJU4Me TPEACTABICHUNA O JaHHOW TpeAMETHON 00JIacTH Kak IIeJIOCTHOU
TeopuH (COBOKYITHOCTU TEOPHUIi), OCHOBHBIX CBSI3SX CO CMEXKHBIMH OOJACTIMU
3HAHUU.

B pamkax yrinyOnéHHOTo ypoBHSI M3ydeHHs MHGOPMATUKH OO0ECIeunBaCTCS
1ieJICHAIIpaBIeHHasl TTOATOTOBKA O0YYaIOIIUXCSl K MPOJIOJDKEHUI0 00pa3oBaHUsS B
opraHu3ainusax  MOpodecCHoHaNbHOTO  O0pa3oBaHUS MO  CIHEHHAIBHOCTAM,
HEMOCPEJACTBEHHO CBSI3aHHBIM ¢ ITU(MPOBBIMU  TEXHOJOTUSMH, TaKUM Kak
nporpaMMHasi WHXeHepusi, MHPOpMallMOHHAs 0e30MacHOCTh, MH(POPMAIIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIBHBIE CHUCTEMbl M CETH, OOJbIINE JaHHBIE H
MalIMHHOEe O0Oyd4YeHHe, MPOMBIIUICHHBIA WHTEPHET BeIIeH, HCKYCCTBEHHBIH
UHTEIJIEKT, TEXHOJOTUHU OEeCrnpoBOJHON CBSI3H, pPOOOTOTEXHWKA, KBAHTOBBIC
TEXHOJIOTUH, CHUCTEMBI PACIPEIEIEHHOIO PEecTpa, TEXHOJOTHH BUPTYaIbHOU U
JIOTIOJITHEHHOW peaTbHOCTEN.

OcHoBHas 1enb wW3ydYeHUss ydeOHoro mpeamera «MHpOpMmaTHKa» Ha
yrayoJIEHHOM ypOBHE CpeJHEero oOmiero oOpa3oBaHHs — oOOecleueHHe
JanbHEUIIEro pa3BUTHS WHGOPMAIMOHHBIX KOMIETEHIIMI 00ydYaromerocs, ero
TOTOBHOCTH K KM3HH B YCIIOBUSAX Pa3BUBAIONMIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
M BO3paCTalOlIe KOHKYPEHIIMM Ha pbIHKE Tpyda. B cBs3M ¢ 3THUM H3ydeHHE
unpopmatuku B 10—11 kiaccax 70mKHO 00€CTICUNTD:

c(hOpMHPOBAHHOCTh MHPOBO33PCHUS, OCHOBAHHOTO Ha MOHUMAHWUU POJIH
uHhopMaTHKY, WHOOPMAIIMOHHBIX ¥ KOMMYHHKAIIUOHHBIX TEXHOJOTUN B
COBpPEMEHHOM OOIIECTRBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIITUICHHUS,

c(hOpMHPOBAHHOCTh YMEHUU pa3nuuaTh (AKTBI W OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJABI, BUJETh HUX CBSI3b C KPUTEPUSIMHU OLICHHUBAHHUS U CBA3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA JOCTOBEPHOCTH U
00001aTe nHPOpPMaIIHIO;



c(OPMHPOBAHHOCTh  MPEACTABICHUHA O  BIUSHUUM  MHPOPMALMOHHBIX
TEXHOJOTMHA Ha >KU3Hb YeJloBeKa B OOLIECTBE, IOHMMAHHE COLHUAIBHOIO,
DKOHOMHYECKOTO, MOJIUTUYECKOI0, KYJIbTYPHOrO, HOPUAUYECKOrO, MPUPOIHOTO,
SPrOHOMHYECKOI0,  MEOUUUHCKOr0O U (PU3UOJOTMYECKOIO0  KOHTEKCTOB
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

MPUHSATHE TIPABOBBIX U ATUYECKUX aCMEKTOB MH(GOPMAIMOHHBIX TEXHOJIOTUH,
OCO3HAaHHWE OTBETCTBEHHOCTH JIFOJIEH, BOBICUEHHBIX B CO3JAHUE U HCIIOJIb30BaAHUE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue HH(GOpMaIIH;

CO37laHUe YCIIOBUW NJisi pa3BUTHUS HABBIKOB y4€OHOHM, MPOEKTHOM, HAy4yHO-
UCCJIeIOBATENbCKON M TBOPYECKOW AEATEIBHOCTH, MOTHBALMU OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanuu yuebHoro mpenmera «MH@opMaTuka» BBIACNAIOTCS YEThIpE
TEMAaTHUYECKUX pa3aea.

Paznen «llu¢gpoBass rpamMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB ¥ JIPYTUX OJEMEHTOB IM(PPOBOrO0  OKPY>KEHHUs, BKIIOYAs
KOMIIBIOTEPHBIE CETH, UCTIOIB30BaHUIO CPEJICTB ONIEPALIMOHHON CUCTEMBI, paboTe B
ceti HWHTEpHET M MCHOJIB30BAHUIO HMHTEPHET-CEPBUCOB, HMHPOPMALMOHHOM
0€30MacHOCTH.

Paznen «Teoperuueckue oCHOBbBI HHGOPMATHKW» BKIIOYaeT B ceOs
NOHSITUMHBIA amnmapaT WHOOPMATHKH, BOIPOCH KOJUPOBaHHS WHGOpMAIIHH,
U3MepeHuss MHPOPMAIMOHHOTO 00bEMa JaHHBIX, OCHOBBI alNreOpbl JOTUKUA H
KOMITBIOTEPHOTO MOJEIUPOBAHUSI.

Pazgen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
ANTOPUTMUYECKOTO MBIIIUICHHUSI, pa3pab0TKy aJTOPUTMOB U OLIEHKY MX CIOKHOCTH,
(dbopMHUpOBaHNE HABBIKOB peaM3allMM MPOTPAMM Ha SI3bIKaX MPOTPaMMHMPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BOIpPOCAM
MpUMEHEHUST WH(POPMAIMOHHBIX TEXHOJOTHM, PEATM30BAHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX POJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3aJja4ax aHaAJIN3a
JAHHBIX, WCIIONB30BAaHUIO 0a3 JAHHBIX W JJICKTPOHHBIX TAOJNHIl IS PEIICHHS
MPUKJIAIHBIX 3a]1a4.

B npusenénnom nanee coaepxkanuu yueOHoro mpeamera «HHpopmatukar
KYPCHUBOM BBIJICIICHBI JIOMTOJTHATEIbHBIE TEMBI, KOTOPBIC HE BXOST B 00s13aTEIBHYIO
mporpamMmy OOydYeHHs, HO MOTYT OBITh MPEJIOKECHBI JUISI U3YYCHHS OTIEIHHBIM
MOTUBHPOBAHHBIM U CIIOCOOHBIM O0YUYarOIIUMCS.

YrnyOonéHHblii  ypoOBeHb W3y4YeHHS WH(OOPMATHKHA PEKOMEHIYETCS IS
TEXHOJOTMYECKOTO  Npo(wiss, OpPHUEHTHPOBAHHOTO HAa  HMH)XEHEPHYIO U
nHpopMalMOHHYIO cdepbl JeATeNbHOCTU. YTIYOJNEHHBI YpOBEHb HW3YUYCHHUS
nHpopMaTUKU 00eCreYynBaeT: MOATOTOBKY OOy4YarOIIMXCsl, OPUEHTUPOBAHHBIX Ha
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CHEHUANIBHOCTU B 00JacTu HMHGOPMAIMOHHBIX TEXHOJOTHM U WHKEHEPHBIC
CMELUANIBHOCTU, Yy4YacTHE€ B MPOEKTHOM M HCCIEIOBATENbCKON J1esSTEeIbHOCTH,
CBS3aHHOM C COBPEMEHHBIMU HAIMPABJICHUSIMU OTpaciu HUHGPOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUM, TOATOTOBKY K YYaCTHIO B OJUMIIMAIAaX U Clade
Enunoro rocynapcTBeHHOro sK3aMeHa 1o uHPpopMaTHKe.

[TocnenoBaTenbHOCT, HM3YYEHUSI TEM B MpeJAesiaX OJHOTO Toja OO0y4eHHUs
MOXET OBITh M3MEHEHa MO YCMOTPEHHIO YUYWUTeNs MpHU MOJArOTOBKE paboueit
MIPOrpaMMBbl U MMOYPOYHOTO IJIAHUPOBAHMSL.

OO61iee yKciio YacoB, PEKOMEHOBAHHBIX ISl U3yueHUss UHPOPMATUKU — 272
yaca: B 10 xmacce — 136 yacoB (4 yaca B Hezenmo), B 11 kimacce — 136 gacoB (4 yaca
B HEJICIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpebGoBaHust TEXHUKHU 0€30MIaCHOCTH U TUTUEHBI PU pabOTe ¢ KOMIIBIOTEpaMU
U IPYTUMU KOMIIOHEHTAMU [IU(PPOBOTO OKPYKEHUS.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMATHYECKOE BBITIOJIHEHHWE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, MOCTOSIHHAsT W JIOJTOBpeMeHHas mnamaTb. OOMEH [aHHBIMH C
noMouieio muH. KonTposiepsl BHEMHUX YCTPOUCTB. [IpsiMOil JOCTYIT K TAMSITH.

OcHOBHBIE TEHJICHIINM  Pa3BUTHUS KOMITBIOTEPHBIX ~ TEXHOJIOTHH.
[TapannenbHbie BIUUCICHUA. MHOTOMPOLECCOPHBIE CUCTEMBI. CYNIEepKOMITBIOTEPHI.
Pacnpenenénnple BBIYMCIUTEIBHBIE CUCTEMBl W 00paboTka OOJBIIUX JIaHHBIX.
MoO6unbpHbBIE TUPPOBBIE YCTPOMCTBA U MX POJb B KOMMYHUKaIUSIX. BcTpoeHHbIe
KOMITbIOTEPhl. MUKPOKOHTpOJIIEphl. POOOTH3MpPOBaHHBIE TPOU3BOICTBA.

[IporpammHoe oOecrieueHrne KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Bubl
IporpaMMHOr0 oOecredeHuss W UX HazHaueHue. OCOOEHHOCTH MPOTrPaMMHOTO
oOecrieueHusi MOOWIBHBIX ycTpocTB. [lapamnenbHoe mporpaMMUpOBaHUE.
CucremHoe mnporpamMmHoe obecrniedeHue. OneparioOHHBIE CHUCTEMBI. Y THUIJIMTBHI.
HpaiiBeppl  ycTpoiicTB. MHCTaminsiuud W AEUHCTAUISIUUA  HPOrPaAMMHOIO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelIeHus] ¥ UMEHOBaHMs (HaijioB B
noyiroBpeMeHHou namsaTu. 111aGmoHs! a1 onucanust Tpynn (aiios.

[Iporpammuoe obecnieuenue. JluneH3npoBanue MPOrpaMMHOTO 0OECTICUeHUS
u 11 (poBEIX pecypcoB. [Iponpueraproe u cBoOOHOE IPOrpaMMHOE 0OeCIIeUeHHE.
KomMmMepueckoe 1 HeKOMMEpPUYECKOE UCTIOIb30BaHUE MPOTPAMMHOTO 00ECTICUeHUS U
UGpPOoBBIX pecypcoB. OTBETCTBEHHOCTb, YCTAaHABIMBAaEeMasl 3aKOHOIATEIIHCTBOM
Poccuiickont ®enepanuu 3a HENPABOMEPHOE HCIIOJIb30BAHUE MPOTPAMMHOIO
oOecrieueHus U MU(POBBIX PECYPCOB.

[IpuHUUIIBI TOCTPOEHUS U alapaTHble KOMIOHEHTHl KOMIBIOTEPHBIX CETEM.
CeteBbie npotokonbl. Cets UHTEepHeT. Anpecanus B cetu MaTepHeT. [IpoToKomb
creka TCP/IP. Cuctema mOMEHHBIX UMEH.

Pasnenenne |P-cetm Ha moxacerm ¢ moMomibl0 Macok noxacerei. CereBoe
aagMuHHUCTpUpoBaHue. lloyueHue JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
IIpoBepka Hamuuusi cBs3U € y310M ceTd. OmpeleneHue MapuipyTa JIBHKEHUS
MaKETOB.

Buner  pgestenbHoctm B cetm HMuTepHer. CepBuchl  MHTepHerta.
['eonndopmanontbsie cucTemMbl. ['€0JOKaIMOHHBIE CEPBUCHI PEATILHOTO BPEMEHU



(Hanmpumep, JoKalusi MOOUJIBHBIX Teie(OHOB, OMNPEACIICHHE 3arpy>KeHHOCTH
aBTOMarucTpasiei), THTEpHET-TOProBIsl, OPOHHUPOBAHUE OMJIETOB U TOCTUHHII.

['ocynapcTBeHHbBIE 3JEKTPOHHBIE CEpPBUCHI U yciyru. ColuaibHblE CETH —
OpraHu3alus KOJUIGKTUBHOTO B3aWMOJICUCTBUSI M oOMeHa naHHbIMU. CeTeBoit
ATUKET: TpaBWia TOBeACHUsS B KuOepmpoctpanctBe. [Ipobiema mMmomIMHHOCTH
noyiydueHHou uHdopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE U SKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C HCIOJIb30BaHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOorui. OO01me mpoOsemMbl 3aliuThl
uHdopmanuu 1 nHGOpPMaAIMOHHOM O6e3onacHocTr. CpecTBa 3alUThl HHDOPMaLIUH
B KOMITBIOTEPaX, KOMITbIOTEPHBIX CETSAX U aBTOMATU3UPOBAHHBIX HH()OPMAIIMOHHBIX
cuctemax. [IpaBoBoe obecrneyeHrne HHPOPMAIIMOHHOM 0€30MaCHOCTH.

[IpenoTrBparnienue HECaHKIIMOHUPOBAHHOTO J0CTynma K JIMYHOM
KoH(uAeHIIMATbHONH MH(OpPMALIUK, XPaHSIIEHCs Ha MEPCOHATBLHOM KOMITbIOTEPE,
MOOMIIBHBIX yCTpoiicTBax. BpenoHocHoe mporpaMMHOe oOecriedyeHHe U CIOCOObI
O00opb0ObI ¢ HUM. AHTUBHUpPYCHbIC NporpaMmbl. OpraHu3zanus JUYHOTO apXHBa
undopmanuu. PezepBHoe konupoBanue. [laponbpHas 3ammTa apxusa.

[IudpoBanue naHHbIX. CUMMETPUYHBIE U HECUMMETPHUYHBIC MIUQPHI.
Mudpper mpocroit 3amensl. udp Leszaps. [udp Buxenepa. Anroputm
mudpoBanus RSA.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

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

HenpeprbiBHBIE M JUCKpETHbIE BEJIWYUHBI M CcUTHaNBL. HeoO6xoammocTh
TUCKpeTH3auuu WHGOpMaIMK, TpeIHAa3HAYCHHOW NJisi XpaHEHHs, Nepeiadyu u
00paboTKH B IIUGPOBLIX CHCTEMAX.

JIBouyHoe  KoAupoBaHWE. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJBI.
JlexoaupoBanue cOOOIEHUH, 3aMMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycenoue @®ano. IlocTpoeHre OOHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOUIBIO
nepeBa. EnuHUIBI u3MepeHus KoiudyecTBa UH(popmaiuu. AnQaBUTHBIN TOAXOM K
OIICHKE KOJIMYECTBAa HMHPOPMAIIUH.

Cucrembl cumcienus. Pa3BépHyTas 3amuch IENBIX W JAPOOHBIX YHCEN B
MO3UIIMOHHON cucTemMe cuucieHus. CBoicTBa MO3UIMOHHOW 3aluCHU YuUCJa!
KOJIMYECTBO MU(P B 3aMUCH, MPU3HAK JEIMMOCTH YUCIAa HA OCHOBAaHUE CHUCTEMBI
CUHMCJICHUSI. AJITOPUTM NIEPEBOJA LIETIOTO YKcia U3 P-MYHON CUCTEMBI CUUCIIEHUS B
JNECITUYHYIO0. AJITOPUTM TMeEpeBOJa KOHEYHOM P-uuHOW ApoOu B JIECATUUYHYIO.
AJTOpUTM NIEPEBOA LIETOTO YKCIIA U3 IECITUYHOU CUCTEMBI CUMCIIEHUS B P-nuHYyIO.
IlepeBon KOHEYHOU JecaTUUHOW ApoOu B P-munyro. /[BouuHas, BOCbMEpHUYHAs U
[IECTHA/IIATepUYHasl CUCTEMbl CUUCIICHUS, CBSI3b MEXKY HUMU. ApudmeTnieckue



Onepaldy B TO3UIMOHHBIX CHUCTEMaxX CYHUCICHHUS. TpowuHass ypaBHOBELICHHAs
CHUCTEMA CUUCIICHUS. [[BOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

Konuposanue TtekctoB. Kommpoka ASCIl. OpgnobGaliTHBIE KOJIUPOBKH.
Cranmapt UNICODE. KomupoBka UTF-8. Omnpenenenue uHPOpMAIMOHHOTO
00BbEMa TEKCTOBBIX COOOLIECHUH.

KomupoBanne  uzoOpaxenud. OuneHka  HMHPOPMALMOHHOTO  00BEMA
rpaduyYecKuX JaHHBIX MPU 3aJJaHHBIX PA3PEIICHUH U TTyOMHE KOJUPOBAHUS 1IBETA.
[IBeToBrie MoOnenu. BektopHoe koaupoBanue. dopmartbl rpaduueckux (Gansos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Otenka nHGOpPMAIMOHHOTO 00bEMa 3BYKOBBIX JIAHHBIX
IpU 3aJaHHBIX YaCTOTE JUCKPETU3ALIMU U PA3PSITHOCTH KOJUPOBAHUS.

Anrebpa noruku. IloHaTtne BbIcKa3biBaHUs. BpickaszpiBaTeNnbHbBIE (HOPMBI
(mpenukatel). KBaHTOPHI CyIIeCTBOBAHUS 1 BCEOOIITHOCTH.

Jlornueckue omeparuu. TaOnUIBI UCTUHHOCTU. Jlornueckue BBIpaKEHUS.
Jlorndeckue ToxaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIECCTB C IMOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue omneparuy 1 onepaiuy HaJl MHOYKECTBaMHU.

3aKkoHBI anreOpbl JIOTUKW. DKBUBAJICHTHBIC MPEOOpPa3OBaHUS JIOTUYECKUX
BbIpaxkeHU . Jlornueckre ypaBHEHUSI U CUCTEMbI YPABHEHUIA.

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJHUYECTBA BO3MOKHBIX JIOTHUECKHUX
(GyHKIIUN OT KOJIMYecTBa apryMeHToB. [loiHbIe ccTeMbl TOTHYeCKUX (yHKIUH.

Kanonnueckue  Qgopmbl  nmoruueckux — BblpakeHuil.  CoBeplleHHBIE
IU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajibHble (HOPMBI, QITOPUTMBI HX
MOCTPOEHMSI IO TA0JINIIE UCTUHHOCTH.

Jlornueckue »>IeMEeHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
Mmuoropa3psaabiid cymmarop. llocTpoeHue cxem Ha JOTMYECKHX DBJIEMEHTax I0
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHHUIO. 3alUCh JIOTHUYECKOTO BBIPAXKEHHS 10
JIOTUYECKOU CXEME.

[IpencraBieHne UENbIX 4YKMCEN B MHaMATA KoMIibioTepa. OrpaHUYE€HHOCTH
JAVana3oHa 4YuCeJl IMPU OrpaHUYECHUU KoaudecTBa paspsaoB. llepenosiHeHue
paspsaHON ceTkU. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. [[BOMYHBIM
JOTIOJIHUTENbHBINA KOJI OTPULATEIbHBIX YHCEN.

[lobutoBbie norumveckue omnepanuu. Jlornueckuii, apudMeTHUUECKHl W
nukaudeckud  capuru.  [lludpoBanne ¢ momomiblo MOOUTOBOM — omepaluu
«wuckiovaroniee NJIN».

[IpencraBieHne BELIECTBEHHBIX YMCEN B MaMsITH KOMIIbIOTEpa. 3Hayamias
4acTh W MOPSAJ0K yucia. Jluamna3zoH 3Ha4YeHUN BelIeCTBEHHBIX uucen. [IpobiaemMbl
XpPAaHEHHS] BEIIECTBCHHBIX UYHCEJ, CBS3AaHHBIE C OrPAaHUYCHHEM KOJHAYECTBA
pa3psaoB. BeIosiHeHNE onepanuili ¢ BEMIECTBEHHBIMM YKCJIAMH, HAKOIUJIEHHE
OIHOOK NPU BBIUYUCICHUSIX.



AJITOPUTMBI U IPOTPAMMHPOBaHME

OnpeneneHue BO3MOXKHBIX PE3YyJbTATOB pa0dOTHI MPOCTEHIIMX aJIrOPUTMOB
YOpPaBJIEHUS HCIOJHUTEISAMU M BBIUYHUCIHUTEIBHBIX alIropuTMoB. OrnpeneneHue
HCXOJIHBIX JaHHBIX, PU KOTOPBIX aJITOPUTM MOXKET aTh TpeOyeMbIil pe3ybTarT.

Oranbl pelleHus 3aJad Ha Kommbrlorepe. MHCTpyMEHTalIbHBIE CpENCTBa:
TPAHCIATOP, OTIATYUK, NPOPUIUPOBIIMK. KoMOWisiiuss W HMHTEpHpeTaLus
nporpamMm. BupTyanbHble MallluHBL.

WurterpupoBanHass cpena pa3paboTku. Meroasl OTJIAJKU POTrpamM.
Hcnonb3oBanue TpaccupoBOuYHBIX TaOmui. Otnagounsiii BbiBoA. [lomaroBoe
BBINIOJIHEHUE TTpOorpaMmMbl. Toukn octaHoBa. [I[pocMOTp 3HAYEHNI TIEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LEJIOYNCIICHHBIE, BEIIECTBEHHBIE, CHMBOJIbHBIE, JIorndeckre. BetBnenus. CioxHbie
ycioBus. Luknel ¢ ycnoBueM. Llukibl 1o mepemMeHHOM. B3anMo3amMeHIeMOCTh
pa3iIuuyHbIX BUAOB LMKIOB. HMHBapuaHT uukina. CocTaBileHHE IUKIA C
UCITOJIb30BAHUEM 3apaHEE ONPEIEIEHHOIO NHBAPUAHTA LIUKIIA.

JlokymeHTHpoBaHue nporpamm. Mcnons3zoBanue kommeHtapues. Iloarotoska
ONMMCaHUSA MPOrPaMMBbl U1 HHCTPYKIUU JUIs1 TOJIB30BATEIIS.

AnroputMbl 00pabOTKH HAaTypaJIbHBIX YUCEN, 3alMCAaHHBIX B MO3UIIMOHHBIX
CUCTEeMaxX CYHUCJIEeHMs: pa3OMeHHe 3aluch 4Yucia Ha OTHeJbHbIe UUDpHI,
HaXO0XJACHHE CYMMbl W TIpOU3BeACHHUS 1Up, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAJIBHOM) U PHI.

HaxoxneHue Bcex MpOoCThIX YMCEN B 3a/laHHOM AuanasoHe. [IpeacrtaBieHue
quclia B BUJe Habopa MpOCThIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BE/ICHUS B
CTEIECHb.

O6paboTka JaHHBIX, XpaHAIUXCs B ¢aiinax. TekcToBble U TBOMYHBIE (DaiiIbL.
daitnoBele nepeMeHHbIe ((aitoBeie ykazaTenu). Utenue u3 Qaiina. 3anuch B daii.

Pazbuenue 3amaun Ha noazagaun. [logmporpamMmel (pouenypsl U GyHKIUN).
Pexypcusi. PexkypcuBHbie 00BekTHl ((pakrtansl). PekypcuBHBIE NpOLEAypHl |
¢ynkiuu. Mcronb3oBaHue cTeka Juisi OpraHu3aIii peKypCUBHBIX BBI30BOB.

Hcnonp3oBanue craHmapTHOW OMOIMOTEKH S3BIKA MPOTPaAMMHUPOBAHUS.
[lonknrouenne  OMOJMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOJMUTEIEH.
MoaynpHBIN NPUHIUII IOCTPOCHUS IIPOrPaAMM.

Uucnennsie MeToibl. TouHOE M PUOIMKEHHOE pElIEHUs 3a1aun. YnCIeHHbIe
METO/Ibl PELICHUsl YpaBHEHUM: METOJ mepedopa, METOJ IOJOBUHHOIO JIEJIEHUS.
[Tpubnux€HHoe BHIYMCICHUE IJIMH KPUBBIX. BbramciieHue miomaneid Quryp c
MOMOIIbIO YHUCJIEHHBIX METOJOB (METOJl MPSMOYTOJbHUKOB, METOJ Tpareuuii).
[Tonck w™akcumyma (MUHHMYMa) GYHKIHA OJHOW TEPEMEHHOM METOI0M
ITOJIOBUHHOTO JEICHUS.
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O6paboTka CHUMBOJIBHBIX  JIaHHBIX. BcTpoeHHble  (YHKIMU  sA3bIKa
MPOrpaMMUPOBAHUS /111 OOPAOOTKU CHUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKHU
CHMBOJIBHBIX CTPOK: TMOACYET KOJMYECTBA TMOABICHUM CUMBOJIA B CTPOKE,
pazOueHue CTPOKHU Ha CJI0BA MO MPOOEIbHBIM CUMBOJIAM, MOUCK MOJICTPOKUA BHYTPU
JAHHOW CTPOKHM, 3aMEHA HAlICHHOM ITOJICTPOKH Ha APYTYIO CTPOKY. ['eHepanus Bcex
CJIOB B HEKOTOpOM ajaBuTe, YJOBIECTBOPSAIOIINX 3aJaHHBIM OTPaHUYCHUSIM.
[IpeobpazoBaHue unciaa B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M TIOCJIEIOBATEIBHOCTH 4MCeNl. BpruncieHne o0000IMEHHBIX
XapaKTepUCTUK AJIIEMEHTOB MAacCHMBA WJIM YHCIIOBOM MOCIIEI0BATENBHOCTH (CYMMBI,
IPOU3BENICHUS, CPEIAHET0 apu(PMETHIECKOT0, MUHUMAJIBLHOTO U MaKCUMAJIBHOTO
AJIEMEHTOB, KOJUYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHEVHBIN TTOUCK 33IaHHOTO 3HAYECHUS B MAaCCUBE.

CoptupoBka ogHOMepHOro Maccua. [IpocTeie MeTOABl COPTHUPOBKH (METO.
nmy3bIpbKa, METOJl BBIOOpa, COPTUpPOBKA BcTaBKamu). COPTHPOBKA CIUSHHEM.
beictpas coprupoBka MmaccuBa (amroput™m QuickSort). JIBouuHBIN TMOHCK B
OTCOPTUPOBAHHOM MACCHBE.

JIBymepHbIE MacCUBBI (MaTpHIlbl). AJTOPUTMBI 00paOOTKH JBYMEPHBIX
MaCCHBOB: 3aII0OJTHEHUE JIBYMEPHOIO YMCJIOBOTO MacCHBa IO 3a/IaHHBIM ITPaBHIIaM,
MOMCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUHMCICHHE MaKkCUMyMa (MUHUMYMA) H
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHuBa, IEPECTaHOBKA CTPOK U CTOJOIIOB
JBYMEPHOTO MAacCHBA.

HNudopManuoHHbIe TEXHOJIOT UM

TexcroBeiii mporeccop. PemaktupoBanue u QopmarupoBanue. [IpoBepka
opborpadun u rpammatukud. CpencrtBa TOHWCKa W aBTO3aMEHbI B TEKCTOBOM
npoueccope.  HMcnonb3zoBanne  ctuneid.  CTpyKTypHUpOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBieHue. KoiektuBHasi paboTra ¢ JOKYMEHTaMHU.
NHCTpyMEHTHI pelieH3UpOBaHUsl B TEKCTOBBIX Mporieccopax. OOmayHbie CEpBUCHI.
HenoBas nepenucka. Pedepar. [IpaBuna muTupoBaHus HCTOYHUKOB U 0POpPMIICHUS
oubnuorpaduyeckux ccputok. OdopmiieHre cnucka JUTEpaTypbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TE€XHUYECKHME CpEeACTBA BBOAA TEKCTA.
Cnenuann3upoBaHHbIE CPEJICTBA PEIAKTUPOBAHUSI MATEMATUUECKUX TEKCTOB.

Ananu3 gaHHbiX. OCHOBHBIE 33/JlauM aHAIW3a JIaHHBIX: MPOTHO3UPOBAHUE,
KJaccuuKkanus, Kiactepu3alus, aHaliu3 OTkIoHeHui. I[locrnenoBaTenbHOCTh
pelIeHus 3a7a4 aHaju3a JaHHBIX: COOp TMEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WIHM MOCTPOSHHUE MOJENH, MpeoOpa3oBaHue TaHHBIX,
BHU3yalIM3allisl TaHHBIX, UHTEpIpeTanus pe3yabratoB. [IporpamMMmubie cpeacTBa u
MHTEPHET-CEPBUCHI JIJIs1 00paOOTKHU U MPEACTaBICHUSI JaHHBIX. boibliue JaHHBIE.
Maivnaoe o0yuenue. MHTeIIeKTyallbHbIM aHAIU3 JaHHbIX.

11



AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX Ta0aul. BbruuciieHne cyMMmbl,
CPEIHET0 apu(pMETHUECKOT0, HANOOIBIIEr0 (HAUMEHBILIET0) 3HAUECHUS IHAIa30Ha.
Beruncnenne kos(g@uimenta Koppemsauuu JBYyX psSAoB JaHHbIX. lloctpoenue
CTONOYAThIX, JHMHEMYAaTbIX W KpyroBbix auarpamm. [locTpoenue rpadukos
¢ynkuuit. [TonGop nuHuM TpeHa, pelieHre 3a1a4 MPOrHO3UPOBAHMSL.

YucneHHoe pelleHHe YpaBHEHUH C IOMOILIBI0 Ioadopa mapaMerpa.
OnTumu3anus Kak MOMCK HAWJIYYILEro pelieHusl B 3alaHHbIX ycioBusx. LleneBas
GyHKuusA, orpaHnyeHus. JIokanbHbIe U I1100aIbHBI MUHUMYMBI LEJEBOM (YHKIIMH.
Pemenue 3a1ay onTUMU3AIUHU C TOMOIIBIO 3JEKTPOHHBIX TaOIHII.

11 KVIACC

TeopeTnueckue 0CHOBbI HH(POPMATHUKH

Teoperndeckne mOAXOABI K OIICHKE KojaudecTBa uHMopMammu. 3aKoH
agauTuBHOCTU HWHpopmarnuu. Dopmyna Xaptiu. MHbOpMaIus ¥ BEpOSTHOCTS.
®opmyna lllenHoHa.

Anroput™mbl cxkatus gaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. AnropuTmsl cKaTvs JaHHBIX C TOTEPSIMU. Y MEHBIIICHHUE TTyOUHBI
KoaupoBaHus 1BeTa. OCHOBHBIC Hjieu anroputMoB cxatus JPEG, MP3.

CkopocTh mepefayd JaHHBIX. 3aBUCUMOCTb BpPEMEHM TNEepeAadyd  OT
MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHalla CBS3U. [IpUyuHBI
BO3HMKHOBEHHUS OIMOOK TMpu mnepefadye JaHHbIX. Konbl, m03BOJISIONINE
OoOHapy>XMBaTh M HUCHPABIIATH OIIMOKH, BO3HUKAIONIME NpU Tepeaade JTaHHbBIX.
Paccrosaune Xammunra. KogupoBanue ¢ moBroperrueM 6uToB. Kojbr XoMMuHTA.

Cucrembl. KoMmmoHeHTBI cucTeMbl M HUX B3auMmopeiictBue. CHCTEMHBII
s dext. Ynpapnenue kak nHGOpMaIMOHHBIN Tiporiecc. OO0paTHas CBS3b.

Mogenn u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJAEIH
MOJIETUPYEMOMY OOBEKTY WM TpOIIecCy, LeMnu MoaeaupoBanus. dopmanuzanus
MPUKJIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIUPOBAHUS B BHUAC, YIAOOHOM IS
BOCHIPHSTHS YeoBeKoM. [ paduueckoe npeacTaBieHne JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padpr. OcHoBHBIC TOHATHSA. Buasr rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MAaTpHUIl, CIHCKOB CMEXHOCTU. PemieHue
AITOPUTMUYECKUX 3a/lad, CBSI3aHHBIX C aHalu3oM TIpadoB (IIOCTPOCHHE
ONTUMAJIGHOTO IYTH MEXIy BepIIMHaMHU rpada, OompeaercHrue KOIMIecTBa
Pa3IUYHBIX MYTEeW MEXAY BEPIIMHAMU OPUEHTUPOBAHHOTO AlIMKINYECKOTr0 rpada).

HepeBbsi. bunapnoe nepeBo. JlepeBbs mowucka. CrocoObl 00xoma aepena.
[IpencraBnenue apudmeTnyecKux BhIpAXKEHUM B BUJE AepeBa. JJUCKpETHbIE UTPhI
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JIBYX UTPOKOB ¢ nojiHoM nHdopmarueit. [loctpoenue nepesa nepedopa BapHUaHTOB,
OMMCAHME CTPATErHH UrPbl B TAOMMUYHON (hopMe. BBIUTpBIIHBIE U TPOUTPHILLIHBIE
ITO3ULINH. BBIMTPBIIIHBIE CTPATETUH.

CpencrBa UCKYCCTBEHHOTO HMHTEJUIEKTa. CepBUCHl MAIIMHHOTO IEPEBOJA U
pacno3HaBaHus ycTHOM peud. KorHutuBHbIE cepBHUCHL. MneHTUdUKanus U MOUCK
M300paKEHUM, pacro3HaBaHUE JIUII. CamooOyuaroriuecs CUCTEMBI.
HcKkycCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX HUrpax. lcronp3oBaHuE METOL0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B oOydammux cucremax. Mcnonb3oBaHue MeTOA0B
UCKYCCTBEHHOTO MHTEJUIEKTa B poboTtoTexHuke. MHTepHeT Beuel. IlepcrnekTuBel
Pa3BUTHSA KOMIIBIOTEPHBIX UHTEIJIEKTYaAJIbHBIX cucTeM. HeiipoHHBIE CETH.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

@opmann3zanus NOHATHS aropuTMa. MamuHa TelOprUHra Kak yHUBEpCaIbHas
Mozenb BelunuciieHun. Tesuc Yépua—Twropunra.

OneHka CII0OKHOCTU BbIUMCICHUI. BpeMs paGoTbl U 00BbEM HCIONIB3yeMOM
naMsaTH, WX 3aBUCUMOCTb OT pa3Mepa MCXOOHbIX JaHHbIX. OueHka
ACUMIITOTUYECKOM  CII0)KHOCTH ~ QJITOPUTMOB. AJTOPUTMBI  MOJMHOMHAIBHOM
cnoxHoctu. [lepebopHbie anroputmsl. [IpruMepsl pa3nuyHbIX aATOPUTMOB PEIICHUS
OJIHOM 3aJa4M, KOTOPbIE UMEIOT PA3IUYHYIO CI0KHOCTb.

[louck mOpoCTHIX YWceNl B 3aJaHHOM JUANa30HE C IMOMOIIBI aIropuTMa
«penieTo DparocheHar.

MHuoropa3psaHbie 1eble YUCIa, 3a/1a4d JUIMHHON apu(QMETHKH.

CnoBapu (accolMaTHBHBIE MAcCCHUBBI, OTOOpa)keHHus). XdOUI-TaOJIUILIBI.
[TocTpoenue andaBuTHO-4aCTOTHOTO CIIOBApPS ISl 33JaHHOTO TEKCTA.

Crexkn. AHanu3 TMPaBUIBHOCTH CKOOOYHOrO BBIpaKEHMs. Brruucienue
apuhMETHIECCKOTO BBIPAXKEHHS, 3aIIMCAHHOTO B MOCTOHUKCHOHN (hopme.

Ouepenu. Mcnonb3zoBanue ouepeau AJisl BpEMEHHOTO XPaHEHUs TaHHBIX.

Anroputmbl Ha rpadax. [loctpoeHne MHUHHUMAIBLHOTO OCTOBHOTO JIepeBa
B3BEILIEHHOT'O CBSI3HOTO HEOPHEHTHpOBaHHOTO Trpada. KomuyecTBo pa3nuyHbIX
nyTeld MeXay BepIIMHAMU OPUEHTHPOBAHHOTO AlMKINYECKOro rpada. AIroputm
JIeUKCTpBI.

JepeBbs. Peanmn3anus aepesa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) nepeBbs. llocTpoeHue paepeBa sl 3aaHHOTO APUPMETHUYECKOTO
BbIpaKEHUA. PekypcuBHbIE anroputMmbel o0xoja jaepesa. Mcronb3oBaHue CTeka U
ouepeau s 00X0/1a JiepeBa.

JIlnHaMH4YeCcKOe NPOrpaMMHUPOBAHME KakK METOJ pEIIeHus 3axad ¢
COXPAHEHUEM IPOMEXKYTOUHBIX PE3YyJIbTATOB. 3a/Jaud, PELIaEMble C IOMOUIBIO
JUHAMUYECKOTO TPOTPAMMHPOBAHUSA: BBIUYMCICHUE PEKYPCUBHBIX (YHKIIUH,
ITOACYET KOJIMYECTBA BAPUAHTOB, 33J1a4l ONTUMHU3ALUU.
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[lonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHpOrpaMMHUpOBaHUU. OOBEKTH U
kiaccel. CBOMCTBA U METOJbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTrka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOIXOJA.
WNukancynsuus, Haclie10BaHUEe, TOJIUMOPHU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. I[IpoektupoBanue wuHTEepdeiica
noJib30Baresis. Mcrnonb30BaHUE TOTOBBIX YIIPABISAEMBIX JIEMEHTOB JJIsl TOCTPOCHUS
uHTEpPeEiica.

O630p  s3bIKOB  mporpammupoBanus.  [loHstue o  mapaagurmax
IporpaMMHUPOBAHMUSL.

NupopmManmoHHbIE TEXHOJIOIHH

Otanbl  KOMIIBIOTEPHO-MATEMATHUYECKOTO  MOJICIMPOBAHUSI:  MMOCTAHOBKA
3ajaud, pas3paboTKa  MOJEIM, TECTUPOBAHUE  MOJIENIU, KOMIIbIOTEPHBIN
AKCTIIEPUMEHT, aHAJIU3 PE3yJbTaTOB MOJICIUPOBAHUS.

Jluckperuzanuss TpH  MaTEMaTUUYECKOM MOJEIMPOBAHUU HENPEPHIBHBIX
npoiieccoB. MoienupoBaHue JBIKCHUS. MoienupoBaHue OMOIOTHYECKUX CUCTEM.
MaremaTu4eckue MOJIETM B OKOHOMHUKE. BBIYMCIHTENBHBIE SKCIEPUMEHTHI C
MOJICIISIMU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTa. MeToJ HauMEHBIIUX KBaJpPaTOB.
OneHka 4YHCIOBBIX TMApaMeTpPOB MOJACIHUPYEMBIX OOBEKTOB M  IPOIECCOB.
BoccranoBienue 3aBUCHUMOCTEN 110 Pe3yIbTaTaM 3KCIIEPUMEHTA.

BepositHocTHbie  mopenu.  Metoast  Monte-Kapmo.  MiMuTtanmumoHHOE
MonenupoBanue. CUCTEMbI MaCCOBOTO 00CITYKUBaHUSI.

TaGmuunble (pensuvoHHBIC) 0a3bl JaHHBIX. Tabmuia — TpeacTaBICHUE
cBeleHnii 00 omHOTHHHBIX 00BbekTax. Iloie, 3ammcek. Kirou tabaumel. PaGora ¢
roroBoii 0a30il AaHHBIX. 3amoJIHEHWE Oasbl JaHHBIX. [loMCK, COpPTHpOBKa H
bunbpTpanug JaHHBIX. 3ampockl Ha BBIOOPKY AaHHBIX. 3aMpoChl ¢ MapamMeTpaMHU.
Boluncnsiembie mojs B 3ampocax.

MHorotabanunbie 6a3bl TaHHBIX. THUIIBI CBSI3eH MEX Ty TabauiaMu. BHemHMi
kitod. [{enocTHOCTE 6a3b1 TaHHBIX. 3aMpPOCHl K MHOTOTAOIUYHBIM 0a3aM JIaHHBIX.

NutepHer-ipuiioxenus. [lonsTre 0 cCepBEpHON U KIIMEHTCKOM YaCTAX CauTa.
TexHOoNmorus: «KIUEHT — CEepBEP», €€ NTOCTOMHCTBA M HenocTaTKu. OCHOBBI SI3bIKA
HTML u xackamaeix Tabmun ctwieir (CSS). Cuenapum Ha si3bike JavaScript.
@®opmbl Ha BEO-CTpaHHUIIE.

Pasmemienne BeO-caiiToB. Ycimyra XocTHHTA. 3arpy3ka (aiioB Ha CauT.

BBon m300pakeHWi C HCMONB30BAHUEM PA3NTHYHBIX ITUGPOBBIX YCTPOWUCTB
(madpoBeIX (poToanmapaTtoB ¥ MHUKPOCKOTIOB, BHUIEOKaMep, CKaHEPOB M APYTHX
ycTpoict). I'paduueckuit pegakrop. Pazpemenue. KagpupoBanue. Mcnpapienue
nepcnektuBbl.  ['mcrorpamma. Koppekuust  ypoBHEW, KOPPEKLIMS  LIBETA.
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OOeciBeunBaHuEe LBETHBIX H300pakeHuil. Peryms. PaGota ¢ obmactamu.
QUIBTPHI.

MHuorocnolinble u3o0paxkenus. TexcroBble ciou. Macka cnos. Kanambl
Coxpanenue BblaelneHHOM oOnactu. IloaroroBka wimoctpanuil A BeO-CalTOB.
AHUMHpOBaHHBIE U300paKEHUS.

Bekrtopnas rpaduka. IlpumutuBbl. HW3mMeHeHHEe mOpsiAKa 3JIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpussie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zanus pacTpoBbIX H300paxeHUH.

[IpuHUIKIIBI TOCTPOEHHUS U PEAAKTUPOBAHUS TPEXMEPHBIX Mozeneil. CeTouHbIe
Moaenu. Marepuansl. MogenupoBaHHe HCTOYHUKOB oOcBelleHus. Kamepsl.
AnnutuBHbie TexHosoruu (3D-npuntepsr). [loHsTHE O BUPTYanbHOM peaqbHOCTH U
JOIIOJTHEHHOU PEAIbHOCTH.
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INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEI'O
OBUIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE ~ PE3yNbTAaThl  OTPAXKAlOT TOTOBHOCTb U  CHOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA CPOPMUPOBAHHOW BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX
yOEXKJICHUM, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCUHCKOTO
oOIIeCTBa, paclIMPEeHHe KU3HEHHOI'O OMbITa M OMNbITA JESATEIBHOCTH B Mpolecce
peanuzanuu  CpeACTBaMM  y4yeOHOro TpeIMeTa OCHOBHBIX  HallpaBieHUU
BOCITUTATENIbHON JIEATEIIBHOCTH.

B pesynbrate wu3ydyeHus HHPOPMATHKUM HA YPOBHE CpPEIHEro OOIIEro
oOpaszoBanus y obOyuaromierocss OyayT copMHUpOBaHbI CIEAYIONIME JTUIHOCTHBIC
PE3YABTATHI:

1) rpa’KaaHCKOro BOCIMTAHUSA:

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00I3aHHOCTEM, yBa)KEHHE 3aKOHA
U TPaBOMOpPSIKA, COOMIOACHHE OCHOBOIOJATAIOIIMX HOPM HH(OPMAIMOHHOTO
npaBa ¥ THPOPMALIMOHHOM 0€30MacCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HMACOJIOTMM SKCTPEMHU3MA, HAIMOHAIU3MA,
KceHO(hOoONH, AUCKPUMHUHAIMU 110 COLMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAllMOHAJIbHBIM [PU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHNUE 3HAYeHUS] THPOPMATUKHU KaK HAyKU
B ’KM3HU COBPEMEHHOTO OOIIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

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

CIIOCOOHOCTh BOCTIPUHUMATH PA3IMYHBIC BHUABl HMCKYCCTBAa, B TOM YHCIIC
OCHOBAaHHOT'O Ha WCITOJIb30BAaHUU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

5) pusnuecKoro BOCIUTAHUSA:
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chOpMUPOBAHHOCTL  370pOBOr0 M  Oe3omacHoro  oOpasza  KU3HH,
OTBETCTBEHHOI'0 OTHOILLIEHUS K CBOEMY 3/10POBBIO, B TOM YHCIIE 32 CUET COOJTIOICHHUS
TpeOoOBaHMI  0€e30macHOM  AKCIUTyaTallMM  CPeACTB  MH(MOPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

6) TPy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K AKTMBHOW JAEATEIBHOCTA TEXHOJOTMYECKOU U COLHUAIBHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJTHATH TAKyIO JEATEIbHOCTD;

uHTepec K cdepam MpodecCHOHATBbHON AESTeNIbHOCTH, CBS3aHHBIM C
uH()OPMATUKOM, NPOrpaMMUPOBAHUEM U WH(OOPMAIIMOHHBIMU TEXHOJIOTUSIMH,
OCHOBaHHBIMU Ha JIOCTIDKCHHSIX HAyKW HMHPOPMATUKA W HAYYHO-TEXHUUYECKOTO
nporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynyuiei mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
POTSHKCHUU BCEH JKHU3HU,

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

OCO3HAaHME TJI00aTBHOr0 XapakTepa 3KOJOTMYECKHX MpoOJiieM M MyTed HuX
pelieHrs, B TOM 4YHUCIe C Yy4€TOM BO3MOXKHOCTEH WH(OPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH, IOCTIXKEHHMSIM HAyYHO-TEXHHYECKOTO Iporpecca Hu
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIH UH(GOPMAIIMOHHBIX PECYPCOB,
WH(GOPMAIIMOHHBIX TPOLIECCOB UM HMH(POPMAIMOHHBIX TEXHOJOTHH B YCIOBHIX
1udpoBoi TpaHchopMauy MHOTUX cep KU3HU COBPEMEHHOTO 00IIEeCTBRa;

OCO3HAHHME IEHHOCTH HAaYYHOM MIEeSTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEAOBATENbCKYIO NESITEIbHOCTh MHANBUAYAIBEHO U B TPYIIIIE.

B npouecce 1ocTUKEHUS TUYHOCTHBIX PE3YIBTATOB OCBOEHHUS MPOrPAMMBI 1O
nHpOpMaTHKE y OOyYarOMIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIA MHTEIUICKT,
Mpearnoiarammui copMupoOBaHHOCTD:

CaMOPETYJIMPOBaHUsA, BKJIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE HNPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIMOHATEHBIM U3MEHEHHSIM U TIPOSIBIISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTpPEHHEN MOTHUBAIMHU, BKIIOYAIOUIEH CTPEMJICHHE K JIOCTUKEHUIO LETU U
yCcHexy, ONTHUMHU3M, WHUIIMATUBHOCTb, YMEHHUE JI€MCTBOBaTh, MCXOAS M3 CBOMX
BO3MOKHOCTEH;

AMIIATHUH, BKJIIOUYAIONIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTBHIBaTh €ro MPHU OCYIIECTBICHUHM KOMMYHUKAIIMU, CHOCOOHOCTH K
COUYYBCTBUIO U COTEPEKUBAHUIO;
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COLIMAJIBHBIX HABBIKOB, BKIIIOUAIOIINX CIOCOOHOCTh BBICTPAUBATHh OTHOILIECHHUS
C IPYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBIISATH UHTEPEC U pa3periaTh KOH(IUKTHI.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTe wu3ydeHuss HHPOPMATHKH Ha YpOBHE CpPEIHETO OOIIero
oOpa3zoBanusg y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEeAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHBEPCAJIBHBIX YYEOHBIX NEHCTBHUSIX, a UMEHHO —
MO3HAaBaTEeNbHBIC YHHUBEpPCAJIbHBIE y4eOHBIE JIEHUCTBUS, KOMMYHUKAaTHBHBIC
YHHUBEpCAJIbHbIC y4eOHBIE NEHCTBUS, PETYISTUBHBICE YHUBEpCAIbHBIC Y4YeOHBIC
JEHCTBUS, COBMECTHAS JESTEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecCKHe eHCTBHS:

CaMOCTOSITeIbHO  (OPMYNIMpPOBaTh M aKTyaJu3UpOBaTh  IpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAaHUsS JIJII CPaBHEHWS,
Kiaccudukaruu u 006001eHNs;

ONpENENATh LEJU JEATEIbHOCTH, 3aJaBaTh IApaMETpbl W KPUTEPUHU HX
JOCTHKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B pACCMAaTPUBAEMBbIX SIBJIICHUSIX;

pa3pabaTbiBaTh IUIAH PEIICHUsS MPOOJIEeMbl C Y4ETOM aHajdu3a MMEIOUTUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B IEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
1EIsAM, OLIEHUBATh PUCKU MOCIEACTBUMN 1€ TEIbHOCTH;

KOOPJIUHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSX PEATbHOTO, BUPTYAJIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BHUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEeIbCKUE TeHCTBUSI:

BJIQ/ICTh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKOW M TPOCKTHON €I TEILHOCTH,
HAaBBIKAMHM  pa3pelieHus MpoOJieM, CHOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

OCYLIECTBIISITh PA3JIMYHbIE BHIBl JIESITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HAHMSI, €T0 HMHTEPIpPETalnH, MPeoOpa30BaHUI0O W MPUMEHEHUIO B PAa3IUIHBIX
y4eOHBIX CHUTyalMsX, B TOM YHCJI€ TPH CO3JaHUU YYEOHBIX M COITMATBHBIX
MIPOEKTOB;

dbopMupoBaTh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMU;
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CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTEIbHOU
JESTENHHOCTH U )KH3HECHHBIX CUTYAIUAX;

BBISIBJISITh TIPUYMHHO-CJICJACTBCHHBIC CBS3M M aKTyaJU3WpOBaTh 3a/ady,
BBIJIBUTATh THIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JIJIS TOKAa3aTEIbCTBA CBOUX
YTBEPKJCHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPHH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE PCIICHHUS 3aJaddl  Pe3yJIbTaThl,
KPUTUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYAIIUSM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IIEJICHANPABIICHHBIA TMOUCK TIEPEHOCAa CPEACTB U CIOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPEAY;

YMETh TICPCHOCUTh 3HAHUS B ITO3HABATCIBHYIO M IMPAKTHUYECKYIO O00JIacTH
YKU3HEICATCIbHOCTH,;

YMETh HHTCTPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC HWJCH, MpEJiaraTb OPUTHHAIBHBIC MOJXOABI U PEIICHHS,
CTaBUTH NPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) pa6oTa ¢ uHpopmaueii:

BJIQJICTh HABBIKAMH IMOTYYCHUS WH(GOPMAIIUU M3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBIISATH  IOWCK,  aHajJu3, CHUCTEMAaTU3alMI0 M|
UHTEPIIPETAIINI0 HHPOPMAIIUU Pa3IMIHBIX BUAOB M (POPM IIpeICTaBICHUS;

co3dgaBaTh TEKCTHI B Pa3IMYHBIX (Gopmarax ¢ y4E€TOM Ha3HAYCHHS
uHpOpMAIlMK W IICJICBOM  ayJUTOPUHU, BBIOMpas ONTUMaJIbHYIO  (QopMy
NPEJICTAaBIICHUS U BU3YyaJIH3allVH;

OIICHMBATh JIOCTOBEPHOCTD, JISTUTUMHOCTh MH(pOpPMAIMH, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIBHO-3THYECKUM HOpMaM;

UCIIOJIb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPraHHU3aI[MOHHBIX
3a/1a4 C COOTIOIeHHEM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€30I1aCHOCTH, TUTHCHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOpM HH(DOpPMAIIMOHHON
0e301acHOCTH;

BJaJeTh  HABBIKAMH  pACIO3HABaHWUsS W 3allMThl  HMH(OpMAaIUH,
nH(pOpMAIMOHHOM 0€30TaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eHCTBUA

1) oOmenme:
OCYHICCTBIIATh KOMMYHHUKAIINH BO BCCX C(bean KHU3HU,
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pacno3HaBaTh HeBepOajbHbIE CpeAcTBa OOILIEHHUS, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, PAacHO3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTYyallMil H
CMATYaTh KOH(JIUKTHI;

BIAJETh  PAa3IUYHBIMU  criocoO0amMu  OOIIEHHS U B3aUMOJEHUCTBUS,
apryMeHTHUPOBAHHO BECTU JUAJIOT, YMETh CMATr4aTh KOHPIMKTHbBIE CUTYallUuu;

pa3BEPHYTO W JIOTUYHO HU3JaraThb CBOIO TOYKY 3pPEHHUS C MCIOJIb30BAaHHEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHAas 1eATeJIbHOCTh:

NOHMMATh M HCIOJb30BaTh MPEUMYIECTBA KOMAaHJIHON M MHJMBHUIYyaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEWCTBUU C YUYETOM OOIIUX
MHTEPECOB U BO3MOYKHOCTEH Ka)I0ro YieHa KOJIJIEKTHBA;

OpUHUMATh 1€  COBMECTHOW  JEeATENbHOCTH, OpPraHU30BbIBATH U
KOOPJMHUPOBATH JIEUCTBUSI MO UX JOCTHXKEHHMIO: COCTaBIATH IUJIaH JIEUCTBUA,
pacnpenensiTb poid ¢ Y4ETOM MHEHUN YYaCTHUKOB, OOCYXKIATh pe3yJbTaThl
COBMECTHOM paboThI;

OILICHMBATh KAYECTBO CBOET0 BKJIAJIa M KAX/I0T0 yYaCTHUKA KOMAH/IbI B OOIIHiA
PE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE TPOEKThI, OIEHMWBATh HAEH C TMO3HUIMU HOBU3HBI,
OpUTMHAJILHOCTH, MIPAKTUYECKON 3HAUHMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TIOBEACHUE B PA3IUYHBIX
CUTYallUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATHBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe JAeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBIIATh MMO3HABATENIbHYIO NIE€SITENIbHOCTh, BBISBIATH
poOJIeMbI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIbHOM
NEATENIbHOCTU U AKU3HEHHBIX CUTYaIUIX;

CaMOCTOSTEIILHO COCTABIIATH IIJIaH PEIICHUSI TPOOIEMBI C YUETOM UMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JINYHBIX MPEANOYTEHUI;

JienaTh OCO3HAHHBIN BBIOOP, aprYMEHTHPOBATh €70, OpaTh OTBETCTBEHHOCTH 32
pELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOH DSPYAHUINH B
pa3HbIX O0OJIACTSIX 3HAHUW, MOCTOSHHO TMOBBINIATh CBOW 00pa30oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.
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2) CaMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CUTyalllssM, BHOCUTb KOPPEKTHUBBI B JIESTENBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEISIM;

BJaJ€Th  HAaBbIKAMU  [O3HABAaTEJIBHOM  peQEeKCMu Kak  OCO3HaHUs
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pe3yJIbTaTOB U
OCHOBaHMM, MCHOJb30BaTh MPUEMBI PEPIEKCUU ISl OLUEHKH CUTYyallud, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO X CHHKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU AaHAINU3E PE3YIbTATOB
NEATEITBHOCTH.

3) npuHATHSA ce0s U APYTUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3UIUU APYTOrO YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

B mpomecce m3yuyeHus: kypca wHPOpMATHKH YriIyOn€HHOTO ypoBHS 6 10
Kacce 00yJaroIUMUCs OYIyT JOCTUTHYTHI CIICTYIONINE TIPEIMETHBIE PE3YIIbTATHI:

BJIaJICHUE TIPEJCTABICHUSAMHA O pPOJIM HHPOPMAIMM M CBS3aHHBIX C HEH
IPOIIECCOB B TPUPOJE, TEXHHKE W OOIIECTBE, TOHATUSIMHU «HUH(MOPMALIUSY,
«MH()OPMAIIMOHHBIN TIPOIIECCY, KCUCTEMAY, KKOMIIOHEHTHI CUCTEMBI», «CHCTEMHBIH
s ek, «uHbOpPMAITMOHHAS CUCTEMAY, KCUCTEMA YIIPABICHUS,;

BIaJICHUE METOJlaMU IOMCKa WH(GOpMamuu B ceth VIHTEpHET, yMeHHE
KPUTHYECKU OIICHWBATh WH(POPMAIINIO, TTOTyYSCHHYIO U3 ceTh VIHTepHET;

YMEHHE XapaKTepu3oBaTh OOJIBIINE JIaHHBIC, MPHUBOJUTH IMPUMEPHI
UCTOYHUKOB WX TIOJIYYCHHS ¥  HANpaBlIEHUS  HUCIOJBb30BaHUS, YMEHHE
KJaccu(UIMPOBaTh OCHOBHBIE 3a/ladyd aHaln3a JaHHBIX (IMIPOTHO3WPOBAHUE,
Kiaccuduxanus, KJIaCcTepH3aIus, aHamu3 OTKJIOHEHUH ), MOHUMATh
MOCJICIOBATEILHOCTD PEIICHUS 3a/1a9 aHAlIM3a JaHHBIX: COOp MEPBUYHBIX JTAHHBIX,
OYMCTKA W OIICHKAa KadecTBa JaHHBIX, BHIOOpP W/WIM TOCTPOECHUE MOJEIH,
nmpeoOpa3zoBaHue JAaHHBIX, BU3YAITH3AIUS JAHHBIX, MHTEPIPETALUS PE3YIhTaTOB;

NOHMMAaHNE OCHOBHBIX TIPHHIIMIIOB YCTPOWCTBA M (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWMIIBHBIX KOMITHIOTEPOB, TEHICHIINNA Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHIA;
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BJa/ICHHE HaBbIKaMU PAOOTHI C ONEPALMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIAMU MTPOTPAMMHOT0 00€eCIeYeHHs AJis pelleHHs Y4eOHbIX 3a7a4 110 BEIOpaHHOM
crenuanu3aluy;

HaJM4Ke NPECTaBICHUI O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpe, 0 6a30BbIX MPUHLHUIIAX OPraHU3aALUU U (PYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOWUMX MNpUHIMNAX pPa3pabOTKU W (PYHKIUOHUPOBAHUS HWHTEPHET-
MIPUIIOKEHU;

NOHUMAaHHE Yyrpo3 UHPOPMALMOHHOM O€30IaCHOCTH, UCTIOJIBb30BAHUE METO/I0B
U CPEACTB MPOTUBOJAEHCTBUA ITHM yrpo3aM, cOOJoJeHne Mep O0e30MacHOCTH,
NpeOTBpAIlaONIMX HE3aKOHHOE paclpOCTpPAaHEHHWE NEPCOHATIBHBIX JIAHHBIX,
coOmoieHne TpeOOBaHMI TEXHUKM O€30MACHOCTM M TUTHMEHbl TpH padbore ¢
KOMIIBIOTEpaMU U APYTHUMH KOMIIOHEHTaMHM LHU(POBOTO OKPYXKEHUS, TOHUMaHHE
IPABOBBIX OCHOB UCIOJIb30BAaHUSI KOMIIBIOTEPHBIX MPOrpamMM, 0a3 JaHHBIX U PaOOTHI
B cetu MHTepHer;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB JUCKPETH3AlMU PA3JIUYHBIX BHJIOB
uHbOpMAIIKM, YMEHHE ONpeNeisITh HHPOPMAIMOHHBIM OOBEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPH 3aJaHHBIX MapaMeTpax IUCKpETU3aluH,
YMEHHE ONPENEIsATh CPEHIOI CKOPOCTh NEpeiauu JaHHbIX, OIICHUBATh U3MEHEHHE
BpEMEHU Iepefaud MpU HM3MEHEHHH HWH(GOPMAIIMOHHOTO 00bEMa JaHHBIX H
XapaKTEPUCTHK KaHaJla CBSI3H;

YMEHHUE HMCIOJIb30BAaTh NIPU PELIEHUHU 3aJa4 CBOWCTBA MO3UIIMOHHON 3amucu
YHUCEJN, aJITOPUTMA IOCTPOEHHUS 3aMUCH YUCIIA B MO3UIIMOHHON CUCTEME CUUCIIEHUS
C 3a/laHHBIM OCHOBAaHHMEM M TOCTPOEHHUS YUCJIA MO CTPOKE, COAEp Kallell 3amuch
ATOTrO YMCJIA B MO3UIMOHHOMN CUCTEME CUMCIICHHUS C 38JJaHHBIM OCHOBAaHUEM, YMEHHE
BBITIOJHATH apU(METHUYECKUE OTIEPAIIMH B TIO3UIIMOHHBIX CHCTEMAaX CUUCIICHHUS,

YMEHHE BBIMOJHATH MPeoOpa30BaHUs JIOTUYECKUX BBIPAKEHUN, HCIIONb3Ys
3aKOHBl anreOpbl JIOTUKW, YMEHHE CTPOUTh JIOTMYECKOE BBIPAKEHHE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHON HOPMAaJBHBIX (pOopMax Mo 3aJaHHON TaOiuIle
UCTUHHOCTH, HCCIIEJIOBATh 00JIaCTh MCTUHHOCTH BBICKA3bIBAHMS, COJIEPIKAIIETo
IIEPEMEHHBIE, PEIIATh HECIOKHBIE JIOTUYECKUE YPABHEHHS U CHCTEMBI YPAaBHEHMIA;

NOHMMaHWe 0a30BbIX aJIrOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uHbopMaluu (3amUCh YKUCET B MO3UIMOHHOM CHCTEME CUHCIEHUS, HaXOXKICHHUE
BCEX MPOCTBIX YUCEJ B 33JJaHHOM Juana3zoHe, 00paboTKa MHOIrOpa3psAHbIX LIEJIbIX
Yuces, aHallu3 CUMBOJIBHBIX CTPOK U JIPYTHUX), AITOPUTMOB MOKUCKA U COPTUPOBKH,
YMEHHUE ONPENEATh CIOKHOCTh HM3y4aeMbIX B Kypce O0a30BBIX aJIrOpUTMOB
(cyMmmMupoBaHHE DJIEMEHTOB MAacCHBa, COPTHpPOBKAa MaccuBa, IepeOOpHbIe
aJITOPUTMBbI, IBOMYHBINA MOKWCK) U MPHUBOJAUTH MPUMEPHl HECKOJIBKUX AJTOPUTMOB
Pa3HOM CIOKHOCTH JJIs1 PEIICHUST OJTHOM 3a/1a4u;
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BJIa/ICHUE YHUBEPCAIbHBIM S3BIKOM IPOrPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacrtaBieHUsIMH O 0a30BBIX THIAX JAaHHBIX H
CTPYKTypax JaHHbIX, YMEHHE MCIOJb30BaTh OCHOBHBIE  YIPaBIISIOLIUE
KOHCTPYKIIMM, YMEHHE OCYUIECTBIATh AaHAIU3 NPEIJIOKEHHON MpOrpamMMbl:
ONpeNeNATh PE3yNbTaThl padOThl MPOTrpaMMBbI MPU 3aJaHHBIX UCXOJHBIX JAHHBIX,
ONpeNeNsTh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO IMOJIyYEHHE YyKa3aHHBIX
pE3yJIbTATOB, BBISABIATH JAaHHBIE, KOTOPbIE MOTYT NPHUBECTH K OIIHMOKE B padborte
pOrpaMmbl, HOPMYIUPOBATH MPEIIOKEHUS M0 YIAYUIICHUIO IPOTPAMMHOTr0 K04,

YMEHHE CO3/1aBaThb CTPYKTYpUPOBaHHbIE TEKCTOBbIE JOKYMEHTHI H
JEMOHCTpPALlMOHHBIE MAaTEPHUAJIbI C UCTIOJIB30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB U 00JJAYHBIX CEPBUCOB,;

YMEHHE UCTIONb30BaTh AJIEKTPOHHBIE TAOIMIIBI AJI aHATIN3a, IPECTABICHUS U
00pabOTKH NaHHBIX (BKJIIOYAs BHIYMCIEHHE CYMMBbI, CPEIHET0 apu(pmMeTHuecKoro,
HauOOJNBIIET0 W HAUMEHBIIEr0 3HAYEHUM, pEIIeHHe YpaBHEHHH, BBHIOOD
ONTUMAJIBHOTO  peLIeHus, MoA0O0p JMHUUM  TpeHAa, pelleHue  3aaad
IPOrHO3UPOBAHUA ).

B mnponecce uzyuenuss xkypca uHGOpMATHKU yriayOnéHHOTO ypoBHsS 6 11
Knacce oOy4aromuMucs OyayT JOCTUTHYTHI CIEYIOUIUE PEIMETHbIE Pe3yIbTaThl:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJbI, JOIYCKAIOUIME OJHO3HAYHOE
JIEKOANpPOBaHUE COOOUIeHUHN (TIpeUKCHBIE KOJbI), MCIIOJIB30BaTh MPOCTEHIITNE
KOJbl, KOTOPBIE TO3BOJISIIOT OOHAPYKUBATh U UCIPABIATh OMIMOKH MpPU Mepeaade
JAHHBIX, CTPOUTH KOJI, 00€CIEeYMBAIOIINNA HAWMEHBIIYI0 BO3MOXXHYIO CPEIHION0
JUIMHY COOOIIEHUSI NMPU HM3BECTHOM YAacCTOT€ CHUMBOJIOB, MOSCHSTH MPUHIUIIBI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JTAHHBIX;

yMEHHE peliaTh aJrOPUTMUYECKUE 3aJlaud, CBSI3aHHBIC C aHAJIU30M TIpadoB
(331241 MOCTPOEHUS ONITUMAJIBHOTO ITyTH MEXKy BepIIMHAMU rpada, onpeaeeHus
KOJMYECTBA PA3JIMYHBIX MYyTe MEXAy BEPUIMHAMU OPUEHTUPOBAHHOIO
AIUKIINYECKOTO rpada), yMEHHE UCIIOJIH30BATh IEPEBbS TP aHAIHU3E U TIOCTPOCHUHT
KOJIOB M JIJI MPEJCTaBICHUS apru(METUUECKUX BBHIPAKCHHUM, MPU PEIICHUH 33724
MIOMCKAa U COPTHUPOBKHU, YMEHUE CTPOUTH JI€PEBO UIPHI MO 33JJaHHOMY aJTOpPUTMY,
pa3pabaThiBaTh 1 0OOCHOBBIBATH BHIUTPHIIIHYIO CTPATETUIO UTPHI;

yMeHHE pa3pabaTelBaTh W pEaTU30BbIBATH B BHJE MPOrpaMm 0a30BbIE
aJITOPUTMBbI, YMEHUE HCMOJb30BaTh B MPOrpaMMax JIaHHbIC PA3JIMYHBIX THUIIOB C
y4€TOM OTrpaHMYEHUN HAa JUaNa30H MX BO3MOXKHBIX 3HAYEHUW, MPUMEHATH MpHU
pelIeHnH 3a/1a4 CTPYKTYpPhI JaHHBIX (CIIUCKH, CJIOBapH, CTEKH, OUePEIH, AEPEBbs),
UCIOJIB30BaTh 0a30Bble OMNEpallMd CO CTPYKTYpamMH JaHHBIX, MPUMEHSTh
CTaHJApPTHBIE U COOCTBEHHBIE MOAMPOrPaMMBbI JJ1s1 00paOOTKU YUCIOBBIX JAHHBIX U
CUMBOJIbHBIX CTPOK, HCIIOJB30BaTh MpHU pa3paboTke MNporpamMm OUOIUOTEKH
noAnporpaMM, 3HaTh (DYHKIIMOHAJIbHBIE BO3MOXKHOCTU HHCTPYMEHTAJIbHBIX
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CPEICTB Ccpelibl pa3pabOTKU, YMEHHE HCIOIb30BaTh CPEACTBA OTIAJAKU IIPOrpamMM B
cpelie MporpaMMHUPOBAHUS, YMEHUE JOKYMEHTUPOBATH IPOTPaMMBl;

YMEHHE CO3/1aBaTh B€O-CTPAHULIBI;

BJIa/ICHHE OCHOBHBIMU CBEICHUSIMH O 0a3ax JaHHBIX, UX CTPYKTYpPE, CPEACTBAX
co3/laHusl U paOOThl C HUMHU, YMEHUE HCIOJIb30BaTh TaOIMYHbIC (PEISIUOHHBIC)
0a3bl JaHHBIX (COCTaBJIATH 3aMpOChl B 0a3axX JaHHBIX, BBIIOJIHATH COPTUPOBKY H
MOMCK 3amuced B 0a3e MaHHBIX, HANOJHATH pa3paboTaHHYIO 0a3zy NaHHBIX) U
CIIPABOYHBIE CUCTEMBI;

YMEHHE HMCMOJIb30BaTh KOMIIbIOTEPHO-MATEMAaTUUECKHE MOJEIN Jisl aHAIM3a
00BEKTOB U MPOIIECCOB: (POPMYIUPOBATH 1I€JIb MOACIUPOBAHUS, BHIOIHATH AHAIN3
pE3yJIbTATOB, MOJYYEHHBIX B XOJI€ MOJEIMPOBAHUS, OIIEHUBATh COOTBETCTBUE
MOJIENTN MOJIEIUPYEMOMY OOBEKTY HWJIM MpOIEecCy, NPEICTaBIATh Pe3yIbTaThl
MOJIETMPOBAHMS B HATJISITHOM BUJIE;

yMEHHE OpPraHu30BBIBaTh JIMYHOE WH(GOPMAIIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3IMYHBIX CPEJACTB LHU(PPOBBIX TEXHOJIOTHH, MOHUMAaHHE
BO3MOXXHOCTEH HHU(PPOBBIX CEPBUCOB TIOCYJAPCTBEHHBIX YCIYr, LHQPPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB,;

NOHMMAaHHE OCHOBHBIX MPUHIIMIIOB PabOThI, BOBMOXXHOCTEH M OTpaHUYCHHUS
NPUMEHEHHUS] TEXHOJOTUM MCKYCCTBEHHOTO HMHTEIJIEKTAa B Pa3IUYHBIX 00JIACTSX,
HaJIM4YWE TPEJCTaBICHUH O Kpyre pelraeMbix 3ajJad MAalIMHHOTO OOy4eHHUs
(pacmiozHaBaHus, KJIacCU(PUKAMKA ¥ TMPOTHO3UPOBAHUS) HAMYUE MPEACTABICHUIM
00  HCMONB30BAHUM  HMHPOPMALMOHHBIX  TEXHOJOTHMH B Pa3IUYHBIX
npodeccroHaIbHBIX cdepax.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoTsbI padoThI
pecypchbl
Paznea 1. llndpoBas rpamoTHOCTH
11 KomnbroTep - yHuBepcaibHOE YCTPOKWCTBO 6
' 00paboTKN JaHHBIX
1.2 [TporpammuOE 0OecnieueHe 6
1.3 KommbrotepHsie ceTu 5)
14 Nudopmanronnas 6e30macHOCTb 7 2
Hroro mo pazgeny 24
Pa3znen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue npopmanuu B
2.1 PeA bop 19 2
KOMITbIOTEpE
2.2 OcCHOBBI areOphI JOTUKH 14
2.3 Kommnrerorepnas apupmernka 7
Utoro no pazneny 40
Paznen 3. AropurmMbl 1 NpOrpaMMHpPOBaHUE
3.1 BBenenue B mporpaMMupoBaHue 16 0.5
3.2 BcenoMorarenbHble alropuTMbl 8 2
3.3 YucneHHbIE METOIBI 5
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ANTopUTMBI 00paOOTKH CHMBOJIBHBIX
3.4 5 1
TTAHHBIX
3.5 AJTopuUTMBI 00paObOTKH MAaCCHBOB 10 3.5
Hroro no pazneny 44
Paznen 4. UndopMmanmoHHble TEXHOJIOTUH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHaIN3 TaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5
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11 KVIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoTsbI
pecypchbl
Pa3nesn 1. Teoperuyeckue 0oCHOBbI HH(POPMATHKH
WNudopmanms n nHGopMamoHHbIe
1.1 opman bopuan 10 2.5
MIPOIIECCHI
1.2 MonenupoBaHue 8 2
Hroro mo pazueny 18
Paszpen 2. Anropurmsl ¥ IPOrpaMMHpPOBaHUeE
2.1 DJIEMEHTHI TEOPUHU aJTOPUTMOB 6 1
2.2 AJNTOPUTMBI ¥ CTPYKTYPBI JaHHBIX 28 10
OCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 PHEHTHP 16 45
POTrPaMMHPOBAHHS
Hroro mo pazgeny 50
Pasznen 3. UndopmanmoHHbIe TEXHOJIOTHH
KommbroTepHO-MaTeMaTHIecKoe
3.1 P 8 2
MOJICTUPOBAHUE
3.2 Ba3el maHHBIX 10
3.3 Be0-caiitbl 14 4
3.4 KomnsrotepHas rpaguka 3.5
3.5 3D-monenupoBaHue 8 3
Hroro no paszneny 48
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PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5
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MPOBEPSIEMBIE HA EI'D 11O HH®OPMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NMpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduero
o0pa3zoBaHus

1.

3namo (nonumams)

1.1

[loHumaHne OCHOBHBIX MPHUHIIUIIOB YCTPOICTBA U (PYHKIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOMJIbHBIX KOMIIBIOTEPOB; TEHACHIINUN
Pa3BUTHSI KOMITBIOTEPHBIX TEXHOJIOTUM; BJIaJICHHME HABBIKAMHU PabOTHI C
OTIEPAllMOHHBIMM CHCTEMaMHU W OCHOBHBIMHM BHJIAaMU IPOrPAMMHOTO
obecrieueHus JUIsl  pelleHus ydeOHBbIX 3aJad [0  BBIOpaHHOM

crenraIn3alun

1.2

Hanuuue npencraBienuit o 0a30BbIX NpPUHLMIAX OpraHU3alUMd U

(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

1.3

ITornmanne OCHOBHBIX IMPUHOUIIOB JUCKPETU3AIUN PA3JIMYHBIX BUI0B

nHpopManuu

1.4

[Tonnmanne 0a30BBIX AJITOPUTMOB OOpPAaOOTKH YHMCIIOBON M TEKCTOBOM
nHbopManuK (3alUCh YHCET B IO3UIIMOHHOW CHUCTEME CYHCIICHHS,
JETTUMOCTB LIEJBIX YMCEIT; HAXOXKICHNE BCEX MPOCTHIX YHCEIT B 33JaHHOM
nManazoHe; 00paboTKa MHOTOPA3pSIMHBIX LENbIX YHCEN; aHalHu3

CUMBOJIBHBIX CTPOK U APYTUX), AITOPUTMOB IOUCKA U COPTUPOBKHU

1.5

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

cpensl pa3paboTKu

1.6

BJ'Ia,Z[eHI/Ie OCHOBHBIMH CBC€ACHHAMU O 0azax JaHHBIX, UX CTPYKTYPCE,

CpeacTBax Co3aHus U pa6OTBI C HUMH

1.7

ITonumanue BO3MOKHOCTEH u OFpaHI/I‘leHI/Iﬁ TEXHOJIOT UM
HCKYCCTBCHHOI'O HMHTCJUICKTA B  Pa3IMYHBbIX 06HaCT${X; HaJIN4uc
HpC,Z[CTaBJ'IeHI/Iﬁ 00 HCIIOJIb30BAaHUU I/IH(1)OpMaI_II/IOHHLIX TEXHOJOTUH B

Pa3IMYHBIX TPO(EeCcCHOHATBHBIX cepax

1.8

Brnanenue TCOPCTUYCCKHUM allllapaToM, IMO3BOJIIOIIUM OCYHICCTBIIATH
IMMPEACTABJICHUEC 3aJaHHOI'O HATYPAJIbHOTO YUCJId B PA3JIMYHBIX CUCTCMAX
CUHCIICHHA, BbIIIOJIHATD Hp606pa30BaHI/I}I JOTHUYCCKHX BLIpa)I(eHHfI,
HCITOJIb3Ys 3aKOHBI anre6pbl JIOTUKH, ONIPpCACIATDh KpaT‘IaI\/'IH_II/II\/'I IIyTb BO
B3BCILICHHOM rpa(be n  KOJIHUYCCTBO HYTeﬁ MCXKAY BCpIIMHAMU

OPUCHTHPOBAHHOT'O AIUKIINICCKOTO rpa(ba
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Ymemo

2.1

VYMeHne uCHOIbB30BaTh KOMITBIOTCPHO-MATEMATUICCKUEC MOACIU JIA
aHaJIn3a 0OBEKTOB U MPOIIECCOB: (OPMYTUPOBATH IEJTh MOACTUPOBAHUS,
BBIIIOJIHATE aHAJINU3 PE3YJIbTATOB, MMOJTYUCHHBIX B XOAC MOACIUPOBAHMA;
OLCHUBATbL AACKBATHOCTL MOJACINM MOACIUPYECMOMY 06T>GKTY NN
MPOLIECCY; MPEACTABIATh PE3YIAbTATHl MOJAEIUPOBAHUSA B HATISIHOM

BUJIC

2.2

YMmenne kinaccu(UIMpPOBaTh OCHOBHBIC 33/a4d aHAIM3a JaHHBIX
(mporHo3upoBaHue,  KjIaccu(uKanus,  KilacTepusauus,  aHaIu3
OTKJIOHEHUI1); TOHUMATh MOCJIEA0BATENbHOCTh PELICHMS 3a/1a4 aHaIu3a
JAHHBIX: COOP MEPBUYHBIX TaHHBIX, OYMCTKA U OLIEHKA KaUeCTBa JIaHHBIX,
BbIOOp M (WIM) TIOCTPOEHHE MOJIENH, MpeoOpa3oBaHUE IAHHBIX,

BU3yalIn3alusd JaHHBIX, HHTCPIIPETA A PE3YIIbTATOB

2.3

YMenune  ompenensith  MHPOPMAIMOHHBIA  O00BEM  TEKCTOBBIX,
rpagu4ecKuXx ¥ 3BYKOBBIX JaHHBIX TPHU 3aJaHHBIX TapaMeTpax
JTUCKPETHU3allui. YMEHHE OMNpeAeNsaTh CPEAHIO CKOPOCTh IMepeaaydu
JAHHBIX, OIEHWBATh W3MCHECHHE BPEMEHHU TMepeaadd MpH HU3MEHEHUU

nH(pOpMaLIMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHAaJa CBS3U

2.4

YMeHue cTpouTh KOJ, OOECHeuMBAIONIMNA HAaWMEHBIIYI0O BO3MOXKHYIO

CPEIHION0 JUTMHY COOOIIEHUS TPH U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue HCnosib30BaTh MPU PEUICHUM 3a/1ad CBOMCTBA MO3WIIMOHHOM
3aIIUCH YHUCEJN, AITOPUTMBI MIOCTPOCHHS 3alMCH YKHCIIa B MMO3HIIMOHHON
CHUCTEME CUHUCJICHHS C 3aJIaHHBIM OCHOBAaHWEM U MOCTPOCHUS YHCIIA TI0
CTPOKE, COJepKalllel 3alHuch 3TOrO0 YHCIa B TMO3WIMOHHON CHCTEME
CUMCIICHHsI C  3aJaHHBIM  OCHOBAaHHMEM; yMEHHUE  BBIMOJIHATH

apI/I(bMeTI/ILIeCKI/Ie onepanru B IOSUIUOHHBIX CUCTEMAaX CHUCIICHUA

2.6

YMeHue CTpOUTh JIOTHYECKOE BBIPAXKEHHE B JIU3BIOHKTUBHOW U
KOHBIOHKTUBHON HOpMalbHBIX (opMax MO 3aJaHHON  Tabmuie
UCTUHHOCTH; HCCIIe[IoOBaTh 00JacThb HMCTUHHOCTH BBICKA3bIBaHUS,

COACPKAUICTO IICPEMCHHBIC; PCIIATh HECIIOKHBIC JIOTUYCCKNEC YPABHCHUA

2.7

YMeHue peliath aaropuTMHUYECKHE 3a7ayM, CBSI3aHHbIE C aHAJIM30M
rpadoB (3a7auMl MOCTPOEHHSI ONTUMAIBHOTO MYTH MEX]y BEpIIMHAMU
rpacda, onpeaeneHus KOJMUeCcTBa pa3InyHbIX IMyTeH MEXTy BEpIIMHAMU

OPUCHTHPOBAHHOTO AIUKIINYICCKOTO rpaq)a)

2.8

YMeHHe UCoab30BaTh ACPEBb IIPHU aHAJIN3C U TIOCTPOCHHUU KOJOB U [UIA
IpCACTaBJICHUA apI/I(bMCTI/I‘-ICCKI/IX BBIpa)KeHHﬁ, npu peIcHUU 3aaayd

IIOUCKa U COPTUPOBKH; YMCHUC CTPOUTH ACPCBO UI'PHI IO 3aJaHHOMY
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QITOPUTMY; pa3padaThiBaTh U 0OOCHOBBIBATH BBIMTPHIIIHYIO CTPATETHIO

UTPBI

2.9

YmMmenue AHAJIIM3UPOBATL AJITOPUTMBI C HCIOJB30BAHUCM TaGHI/IL{
TPAaCCUPOBKHU; ONIPCACIATH 0€e3 KCII0JIb30BaHMS KOMITIBIOTEpA PC3YJIbTAaThl
BBIITIOJIHCHHUA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAIOIIHUX LIUKJIbI, BETBJIICHUS U

MMOoATIpOrpaMMBbl, IPpU 3aaHHBIX UCXOJHBIX JaHHBIX

2.10

YMeHHne omnpenensaTh CIOKHOCTh H3Yy4aeMbIX B Kypce 0a30BBIX
ITOPUTMOB (CYMMHPOBAHHE IEMEHTOB MacCHBa, COPTUPOBKA MAaCCHUBA,
nepeOOpHbIE AJTOPUTMBI, JBOUYHBIM TMOMCK) U NPUBOIUTH MPUMEPHI
HECKOJIbKUX aJITOPUTMOB pA3HOM CIOKHOCTH MJIsl pPELIEHUs OIHOMU

3aga4du

211

Branenue yHUBEpCaJIbHBIM SI3BIKOM IPOTPAMMHUPOBAHUS BBICOKOTO
yposus (ITackans, Python, Java, C++, C#), mpeacraBieHusMU 0 6a30BbIX
TUTIAaX JAHHBIX U CTPYKTypax JaHHBIX; YMEHUE MCIOJB30BaTh OCHOBHBIC
VOPABIISIIONINAE  KOHCTPYKIIMH;  YMEHHWE  OCYIIECTBJIATh  aHAJIU3
MPEVIOKEHHON  MPOTPaMMBI:  OMPENEISITh  Pe3yabTaThl  pabOThHI
MPOTPaMMBI TIPH 3a/IaHHBIX UCXOHBIX JTAHHBIX; OTIPENEIATh, P KaKUX
WCXOJHBIX JIaHHBIX BO3MOYKHO TMOJYYE€HHE YKa3aHHBIX pe3YJIbTaTOB;
BBISIBJISITh JIaHHBIE, KOTOpPhIE MOTYT MPHUBECTH K OUIMOKe B padoTe
nporpaMmbl;  GOPMYIUPOBATh  MPEAJIOKEHUS 1O  YIYyYHICHHUIO

MPOrPaMMHOTO KOJIa

212

YMeHHe peaqu30BbIBATh Ha BBIOPAHHOM [UIi  W3Y4YCHHS  SI3BIKE
nporpaMMmupoBanus Beicokoro yposHs (ITackans, Python, Java, C++, C#)
THUIIOBBIC AIITOPUTMBI 00paboTKH qHCell, YHCIIOBBIX
TIOCJICIOBATEIPHOCTE M MAaCCHBOB: NPEICTABICHUE YHCIA B BUJIC
HaOopa TMPOCTBIX COMHOXHTEJCH;, HaXOXJACHHE MaKCUMaIbHOU
(MHHUMAJIBHOW) (Pl HATYPATHHOTO YHUCIIA, 3AIIMCAHHOTO B CUCTEME
CUMCIICHUSI C OCHOBaHHEM, He TpeBblmaromuM 10; BBIYHCICHHE
00OOIIEHHBIX XapaKTEPUCTUK JJIEMEHTOB MAacCHBAa WJIM YHCIOBOU
HI0CJICIOBATEIBHOCTH (cyMMBlI, IPOU3BENCHHUSI CpeIHero
apu(METHYECKOTO, MHHHMAJIBHOTO M MAaKCHMAaJbHOTO 3JEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YAOBIETBOPSIONIUX 33JlaHHOMY YCJIOBHIO);
COPTUPOBKY 2JIEMEHTOB MAacCHBa; YMEHHE UCIOIB30BaTh B MPOrpaMMax
JAHHBIE PA3JIMYHBIX TUIIOB C Y4ETOM OTrpaHWYEHUN Ha JAWANa3oH HX
BO3MOXXHBIX 3HAYCHWH, MPUMEHSATh MPH PEIIeHUH 3a7ad CTPYKTYpPhI
JTaHHBIX (CTIHCKH, CJIOBAapH, CTEKH, OYEpEedH, JAEPEBbs); MPUMEHSTh
CTaHJIapPTHBIE U COOCTBEHHBIE MOAMPOTPAMMEI 17151 00paOOTKH YHCIOBBIX

JAaHHBIX U CUMBOJIBHBIX CTPOK; UCIIOJIb30BATL IIPH pa3pa60TKe nmporpamMmm
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OMONMMOTEKH MOIMPOTPAMM; YMEHHE HCIIOJIh30BaTh CPEJCTBA OTIIAJIKU

IIPOrpaMM B CpeJie IPOrpaMMUPOBAHUS

YmMmenue HCIIOJIB30BaTh SJICKTPOHHBIC Ta6JII/ILIBI JJIA aHajim3a,

npeAcTaBiIeHUss U 00pabOTKM JaHHBIX (BKIIOYAsl BHIOOP ONTHMAJIBHOTO

2.13 petieHusi, Toa00p JIMHUKM TPEHJA, pelIeHHe 3aJad MPOTHO3UPOBAHUS);
YMEHHME HCIIOJIb30BaTh TaOIWYHbIE (pENLMOHHbIE) 0a3bl JaHHBIX U
CIPaBOYHbBIE CUCTEMBI
YMeHne OpraHu30BBIBATh JUYHOE HWH(MOPMAIMOHHOE MPOCTPAHCTBO C
514 WCIIOJIb30BAHUEM  PA3JIMYHBIX  CPEACTB  LHUQPPOBBIX  TEXHOJOTHUI;

MMOHMMAaHHE BO3MOXHOCTEH IM(PPOBBIX CEPBUCOB T'OCYAAPCTBEHHBIX

yciyT, UG POBBIX 00pa30BaTEIbHBIX CEPBUCOB
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HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IHO UH®OPMATHUKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 [udposast r(paMOTHOCTH

OCHOBHBIE TEHJICHI[MU Pa3BUTHS KOMIILIOTEPHBIX TEXHOJIOTHIA. [TapaiensHbie
11 BBIYHCIICHUS. MHOTOMPOIIECCOPHBIC CHCTEMBI. PacipenenéHnbie

BBIYUCIIUTENIBHBIE CUCTEMBI 1 00pab0TKa OOJIBIIINX TaHHBIX

[IpyHIMOBI TOCTPOEHUS W anmapaTHblE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
12 CereBbie mportokosibl. Cetp WHrepHer. Anpecauuss B cetu IHTepher.
[Mpotokonsl cteka TCP/IP. Cucrema nomennsix uMEH. Paznenenue IP-cetn Ha

MOJICETH C IOMOIIILIO0 MACOK ITOACETeH

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

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

rpynn (aiaos

1.4 CKOpOCTI) nepeaayn  OaHHBIX. 3aBUCHUMOCTh BpEMCHHU nepcaadn OT

nH(}OpPMaLIMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHAaJa CBS3U

[udpoBanune ganHbIX. CUMMETpUYHBIC U HecUMMeTpuaHbIe mudpbl. [Hudpor

15 npocroit 3amensl. [Indp Lesaps. [udp Buxenepa. Anropurm muppoBaHus
RSA

Koppl, mo3Bossromye oOHapyKUBaTh M HCIPABIATh OMIMOKH, BO3HHUKAIOIIHME
1.6 npu nepenaue naHHbix. Paccrosaue Xommunra. KogupoBaHue ¢ moBTOpeHHEM

ouroB. Koasr XaMMuHra

2 TeopeTndeckue 0CHOBBI HHPOPMATHKU

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

JepeBa

Teopernueckune MOAXOAbI K OIEHKE KoJuyecTBa HHGopmanuu. EnuHHIBI
99 U3MEPECHHS KoJimyecTBa WHGpopManuu. AJ(aBUTHBIA IMOJIX0J K OICHKE
KoinuecTBa WHGpopManuu. 3akoH aaauTUBHOCTH wuHpopmammu. Dopmyna

Xapriu. Uapopmanus u BepostHocTh. Popmyna lllenHona

CucTtemMbl CUHCJICHMSL. Pa3BépHYTaH 3alluCh MOCIBIX H ,Z[pO6HLIX YyucclI B
23 MO3UIIMOHHOM CHCTEME CUHCIICHHS. CsoiicTBa MO3UIITMOHHON 3allMCH 4YMCIa:
KOJIHNYCCTBO I_II/I(bp B 3allUCH, ITPU3HAK JCJTIUMOCTHU YU CJIa HAa OCHOBAHUC CUCTCMbI

CUHCJICHUA. AJ'IFOpI/ITM nepepoJia MneJjoro 4Yucia un3 P-u4yHO#i cHCTEMBI
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CUMCJICHUS B JIECATUYHYIO. AJITOPUTM NEepeBoJa KOHEUHOW P-uuHO#l npoOu B
JECSITUUHYIO. AJTOPUTM IEPEBOJA LEJIOr0 YHUCla U3 JECITUYHOM CHCTEMBI
cuuciaeHuss B P-uunyro. IlepeBon koHeuHOU necsaTU4HOM apobu B P-nunyro.
JIBonuHasi, BOCbMEpUYHAs U 1IECTHAALATEPUUHAsi CUCTEMBI CUMCIICHUS, CBS3b
MEXIy HHMH. ApudMeTHuecKkue omeparud B MO3HIMOHHBIX CHUCTEMax

CUHCJICHUA

2.4

TpouuHass ypaBHOBELNICHHAs CHUCT€Ma CYHUCICHHS. [[BOMYHO-IEeCcATUYHAs

CUCTEMA CUHUCIICHUA

2.5

Komuposanue tekcroB. KomupoBka ASCIl. OmgHOOalTHBIE KOJWPOBKH.
Crangapt UNICODE. Komuposka UTF-8. Omnpenenenne nH()OPMAIIMOHHOTO

00BEMa TEKCTOBBIX COOOIIIEHIHA

2.6

KomupoBanune  uzoOpakenuit.  OueHka  MHPOPMalMOHHOTO  00BEMa
rpaduyecKkux NaHHBIX MPU 33JaHHBIX pa3pelieHUud U TIyOMHE KOJWPOBAHUS
usera. L{etoBsle monenu. Koauposanue 3Byka. OueHka HH()OPMAIIMOHHOTO
00BéMa 3BYKOBBIX JaHHBIX IIPU 3aJaHHBIX YaCTOTC JUCKPETHU3ALlUN U

Pa3pAIHOCTH KOJAUPOBAHUSA

2.7

Anrebpa noruku. IloHsiTue BbICKa3bIBaHMs. Bbicka3piBaTenbHbIE (OPMBI
(mpenukatsl). KBaHTOPHI CyIIECTBOBAHUS U BCEOOITHOCTH.

Jlornueckue omnepanuu. Tabmuibl UCTUHHOCTH. JIOTHYECKHE BBIPAXKEHUS.
Jlormueckue TOXaectBa. Jlormueckue omepauMd M ONEpaluu  Haj
MHO>KECTBAMHU.

3akoHbl anreOpbl JIOTUKHU. OKBHUBAJIEHTHBbIE NpeoOpa3oBaHUsl JIOTHYECKHUX
BbIpakeHui. Jlornueckre ypaBHEHUSI U CUCTEMbI YpaBHEHUIA.

Jlornueckue (yHKIUU. 3aBUCUMOCTh KOJMYECTBA BO3MOKHBIX JIOTHUYECKHX
(GYHKIHHI OT KOJMYECTBA apIryMEHTOB.

Kanonunyeckue Gpopmbl TOrHUECKUX BBIPAKECHHIM

2.8

COBepH_IeHHLIe JAU3BbIOHKTHUBHBIC KOHBIOHKTUBHLIC HOPMAJIbHbIC (I)OpMLI,

AJITOPUTMBI UX ITIOCTPOCHUA 110 Ta6J'II/II_Ie HCTHHHOCTHU

2.9

Jlorndeckue »SIEeMEHTBI B COCTaBE KOMIIBIOTEPA. TpI/Irrep. CYMMaTOp.
MHOFOpﬂSpﬂ,Z[HLIfI CymMMarop. HOCTpOGHI/Ie CXCM Ha JOTHYCCKHX OJICMCHTAxX I10
3aIaHHOMY JIOTHUYCECKOMY BBIPAKCHUIO. 3anuce JIOTHYECKOIro BBIPaXXCHHA 110

JIOTUYECKOH CXeMe

2.10

Mogenun u MOJCIINPOBAHUC. HCJ'II/I MOACIINPOBAHUA. A,Z[eKBaTHOCTL MOACIHN
MOJCIINPYECMOMY O6’beKTy HJIU TIPpOLECCY. d)opManmauHs[ MPUKJIAAHBIX 3a1a4.
Hpe,Z[CTaBJ'IeHI/Ie pe3yiIbTaTOB MOJICIUPOBAHUA B BHUIC, y,[[O6HOM JJIsL
BOCIIPUATUA YCIIOBCKOM. Fpa(bnqecxoe OpCACTaBJICHUC HOAaHHBIX (CXCMBI,

TaOaMIIbI, TpaduKn).

34




211

[IpencraBnenue 1enbIx 4YKcell B MaMsATH KomIbioTepa. OrpaHUYeHHOCTb
JMana3oHa 4yuced IpU OrpaHMYEHUM KOoJM4ecTBa paspsanoB. llepemnonnenue
paspsaHOW ceTkd. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT.
JIBOMYHBIN TONTOJTHUTEIbHBIA KOJI OTPULIATEIIBHBIX YUCE.

[TobuTtoBbIe JnOrMuYeckue omnepauuu. Jlormueckuii, apupmerndeckuii u
mukanaeckuii  capurd. lludpoBanne ¢ mOMOIIBIO TOOWUTOBOW OmEpamuu

«uckimouaromee UJIH»

2.12

[IpencraBieHue BEIECTBEHHBIX YMCEI B IaMSATU KOMITbIOTEpa. 3Hayamlas 4yacTb
U Topsiiok uucna. Jlpama3oH 3HaueHUH BelleCcTBEHHBIX uucen. IIpobiemsl
XpaHEHHMs BEIIECTBEHHBIX YHCEJ, CBS3aHHBIE C OIPAHMYEHHEM KOJIMUYECTBA
pa3psAnoB. BhINOIHEHNE onepanyii ¢ BEIIECTBEHHBIMU YWCIAaMU, HAKOIUJICHUE

OILINOOK IIPpH BBIYUCIICHUAX

2.13

I'padbr. OcHoBHble noHATHUS. Bunel rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpHUIl CMEKHOCTH, BECOBBIX MATPHI], CIUCKOB CMEXHOCTH. PerieHne
AITOPUTMUYECKUX 3aJlad, CBS3aHHBIX C aHamm3oM TpadoB (TocTpoeHHe
ONTUMAIILHOTO ITyTH MEXIy BepUIMHaMH rpada, ompenereHrne KOIMYecTBa

Pa3IMIHBIX HYTeﬁ MCXKIY BEpHIMHAMHW OPUCHTUPOBAHHOI'O AIUKIMYECKOI'O

rpada)

2.14

HepeBwsa. bunapnoe nepeBo. JlepeBbs momcka. CrocoOwl 00xoma jaepesa.
[IpencraBnenune aprudMeTHUECKUX BRIpAXKCHUI B BUJIE AepeBa. Vcnoyib3oBanue

rpadoB U 1epeBbEB IPU ONMUCAHUU 0OBEKTOB U MPOIIECCOB OKPYKAIOLIEr0 MUpa

2.15

JluckpeTHbIe UTPHI IBYX UTPOKOB ¢ TIOJIHOM nH(popmanuei. [loctpoerne nepesa
nepebopa BapuUaHTOB, OINMCAHUE CTPATErMH WUrpbl B TaOMU4YHOU (opme.

BBII/IrpBIHIHBIe W IPOUTPBINIHEIC ITIO3HUIIH. BBII/IrpBIHIHBIC CTpaTCrun

2.16

Cpe,Z[CTBa HCKYCCTBCHHOI'O HWHTCIIJICKTA. I/I,I[CHTI/I(l)I/IKaHI/IH n ITIOHUCK
H306pa)l(€HHﬁ, pacrio3HaBaHuC JIMII. Hcnonp3oBanue METOA0B UCKYCCTBCHHOI'O
HHTCIJICKTAa B o6yqaloumx CHUCTCMax. Hcnonb3oBaHue MCTOJ0B
HCKYCCTBCHHOI'O HUHTCJUICKTA B pO6OTOTeXHI/IKe. I/IHTepHeT Bemeﬁ. HeﬁpOHHLIe

CCTU

AJNTOPUTMBI M IPOTPAMMHPOBAHHE

3.1

(DOpMaJ'II/ISaI_[I/IH IIOHATHA aJITOPUTMA. Mammuna TBIOpI/IHra KaK YHUBEpCaJIbHas

MOJEJb BBIYMCICHUM

3.2

OneHka CIOXHOCTH BbIYMCICHUH. Bpems pa®oTel u 00BEM HCIONB3yeMO
namsATH, WX 3aBUCHUMOCTb OT pa3Mepa MCXOOHBIX JaHHbIX. OleHka
ACUMITOTUYECKOM CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI TOJMHOMHAIBHOU
cinoxxHoctu. [lepeGopHble anropuT™bl. llpumepsl pazIUUHBIX ANTOPUTMOB

peIICHUA OJIHOM 3alauu, KOTOPbIC UMCIOT PAa3JINYHYIO CJIOKHOCTDb
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3.3

OmnpeneneHne BO3MOXKHBIX PE3yJIbTaTOB PA0OTHI MPOCTEHUIIUX aITOPUTMOB
YIPABICHUS UCHOJHUTEISIMA U BBIYMCIIUTENBHBIX alrOpuTMOB. OmpesneneHue

HCXOJHBIX JaHHBIX, IPY KOTOPBIX AJITOPUTM MOJKET J1aTh TPEOYEMBbIN Pe3ynbTaT

3.4

AnropuT™Mbl 00paOOTKH HATYpalIbHBIX YHWCEN, 3alMCAaHHBIX B MO3MIIMOHHBIX
CHCTeMaxX CYMCIICHUS: pa30MeHHe 3amucu 4YWclia Ha OTAeNbHbIE HUQPHI,
HAXOXXJCHWE CYMMBI W TIpou3BeneHHs Lu(dp, HAXOXKICHHE MaKCHUMAaJbHON
(MuHUMaNBHO) LUQPBHIL.

[IpencraBnenue yuciaa B BHUJIE HaOOpa MPOCTHIX COMHOMKUTENEH. AJNTOpPUTM
ObICTPOrO BO3BEACHHUA B creneHb. [loMCK MNpOCTBIX YHCENl B 3aJaHHOM

JMarna3oHe ¢ NOMOIIbIO AITOPUTMa «pelieTo JpartocheHa»

3.5

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

3.6

S3wik mporpammuposanus (ITackans, Python, Java, C++, C#). Tunbsl gaHHBIX:
LIEJIOYUCIICHHBIE, BEIIECTBEHHbIE, CHMBOJIbHbBIE, JOorudeckue. BerBieHus.
Crnoxwnsle ycioBus. Lukiel ¢ ycmoueM. LIMKIIbI 10 mEpeMEHHOM.

O06paboTka maHHBIX, XpaHAmuXcs B (aitnax. TexcToBble U TBOUYHBIC (PailiIbL.
QailioBblie nepeMeHHbIe ((ailioBele ykazaTenu). Urenue u3 aiina. 3anuch B
(aiin.

Pa3ouenue 3amaun Ha moa3anaqu. [loamporpammel (mporieAypsl U QYHKIIUH).

Hcnonb3oBanue cTaHaapTHON OMOIHOTEKHU s3bIKAa IPOrPaMMHUPOBAHUS

3.7

Pexypcus. PexkypcuBHbie npornieaypbl u pyHKiuu. Vcrmonp3oBaHue cTeka s

OpraHu3alul PEKyPCUBHBIX BHI30BOB

3.8

Yucnenusie MeToil. TouHOE U MPUOIMHKEHHOE pelieHus 3aaadu. YucienHoe
pelieHre ypaBHEHUH C MOMOIIbI0 mojdopa mnapamerpa. UncieHHbIE METOIbI
pelieHus ypaBHEHHMiIl: MeTon mepedopa, METOJ MOJIOBUHHOTO JEJICHUS.
[TpubmmkEHHOE BHIYUCIICHUE JJIUH KpUBBIX. Bhruncnenue miuomanei ¢uryp c
MOMOIUIBIO YHUCICHHBIX METOJIOB (METOJI MPSMOYTOJILHIUKOB, METO/I Tpareuil).
[Touck makcumyma (MUHHMYMa) (YHKIUU OJHOM TMEPEMEHHOW METOJI0M

ITIOJIOBHMHHOI'O ACJICHUA

3.9

O0OpaboTka  CHMBOJIBHBIX  JaHHBIX.  BcTpoeHHble  (QyHKIMH  S3bIKa
OpOrpaMMHUPOBAaHUS A  OOpaOOTKH CHUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA MOSBJICHUI CHMBOJIA B
CTpOKe, pa30MeHHe CTPOKHM Ha CJIOBa MO MNpPOOENbHBIM CHMBOJIAM, IMOMCK
NOJICTPOKH BHYTPU JaHHOM CTPOKH, 3aME€Ha HalIEHHOM NOJCTPOKU Ha JPYTyIO
cTpoky. I'eHepauus Bcex cJIOB B HEKOTOPOM aj(aBHUTE, YAOBIETBOPSIOLIUX
3aJaHHbIM orpaHndeHusM. [IpeoOpa3oBaHue yKciaa B CUMBOJIBHYIO CTPOKY M

o0partHO
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3.10

MaccuBbl M IIOCIIENOBATEIBLHOCTH 4YHCEI. Beruncienue 0000MmEHHBIX
XapaKTEPUCTUK JJIEMEHTOB MAacCHMBa WJIM 4YHUCIOBOW IOCJIEN0BATEIbHOCTH
(CymMMBI, TpOW3BEICHHS, CPEIHEr0 apu(PMETUIECKOro, MHHHUMAJIBHOTO H
MaKCUMaJIbHOTO JJIEMEHTOB, KOJHMYECTBA JJIEMEHTOB, YJOBJIETBOPSIOLINX
3aJlaHHOMY YCJIOBHUIO). JIMHEWHBIN MOMCK 3aJaHHOTO 3HAUYEHUS B MACCHUBE.
ANTOpUTMBI pabOTHI C AIIEMEHTaMH MAacCHBA C OJHOKPATHBIM IPOCMOTPOM
maccuBa. CopTupoBka oJHOMEpHOro mMaccupa. [IpocTbie METOABI COPTUPOBKU
(MeTon my3blpbka, MeTOJ BbIOOpa, copTUpoBKa BcTaBkamu). CopTHpOBKa
ciusiaueM. Beictpas coprupoBka mMaccuBa (aaroputm QuickSort). J[BowunbIit

MTOUCK B OTCOPTUPOBAHHOM MacCHBE

3.11

JIBymMepHBIE MaccuBBl (MaTpulibl). AJTOPUTMBI O00paOOTKH JBYMEPHBIX
MacCHBOB: 3allOJIHEHHE JABYMEPHOTO YHCIOBOTO MacCHBa IO 3aJaHHBIM
MpaBUJIaM, MOMCK AJIEMEHTA B JBYMEPHOM MAacCHBE, BBIYMCIEHHUE MaKCUMyMa
(MUHMMYMa) U CYMMBI 3JIEMEHTOB IByMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK U

CTOJIOIIOB JIByMEPHOTO MacCHBa

3.12

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

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

3.13

Creku. AHanu3 TMNPaBWIBHOCTH CKOOOYHOTO BBIpaXEHHUs. Bwruncienue
apru(METUIECKOTO BBIPAKEHUS, 3aIIMCAHHOTO B MOCTHUKCHOU opMme.

Ouepenu. Mcrionp30Banue o4epeiu 1t BpeMEHHOTO XpaHEHUsT JaHHBIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHne MUHUMAIBHOTO OCTOBHOTO JepeBa
B3BELICHHOTO CBSI3HOTO HEOPHUEHTUPOBAHHOTO Irpada. KommyecTBo paznuyHbIX
nyredl MexAy BEepIIMHAMU OPUEHTHPOBAHHOIO AalMKIWYECKOro rpada.

Anroput™m JleHKCTpbI

3.15

JepeBbsi. Peanmzanust nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. [IBOoMuHBIC
(6unapubie) nepeBbs. [locTpoeHue aepeBa i 3aAaHHOTO apU(PMETHIECKOTO
BhIpaKeHUs. PekypcuBHbBIE aaropuTMbl 00xo/a aepeBa. Mcmonb3oBanue creka

U ouepeau s 00xo/1a aepeBa

3.16

I[I/IHaMI/I‘IeCKOG IMporpaMMHUpPOBaHUC KaK MCTOA pCICHUA 3a1a4 ¢ COXPAaHCHUCM
IMPOMEIKYTOUHBIX pPE3yJIbTATOB. 38.,[[8.‘{1/1, peuracMbIC C IIOMOIIIBIO
AAHAMHUYCCKOI'0 IMPOrpaMMHUPOBAaHUsI: BbBIYUCIICHUC PCEKYPCUBHBIX (bYHKHHﬁ,

MOACYET KOJIMYECTBA BAapHUaHTOB, 3a/la4v OIITUMU3AlTUN

3.17

[Tonsitue 06 0OBEKTHO-OPHUEHTUPOBAHHOM IporpaMmMHupoBaHuu. OOBEKTHI U
kiaccel. CBOHCTBa M MeTOAbI 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3.
PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOJIXOMA.

I/IHKaHCYJ'IHI_[I/IH, HacCJICJO0BaHUC, HOJ'II/IMOp(I)I/BM

WNupopmalimoHHbIE TEXHOJIOTHH
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4.1

Ananu3 paHHbIX. OCHOBHBIE 33J]aYd aHAJIM3a JAHHBIX: IPOTHO3MPOBAHUE,
Kiaccuukanus, KiacTepusanus, aHauu3 oTkioHeHui. IlocienoBaTensHOCT
pelIeHns 3a/1a4 aHaIu3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX, OYMCTKA U OLICHKA
Ka4yecTBa JaHHBIX, BBIOOp W (WJIM) TOCTPOCHHE MOJETH, IMpeoOpa3oBaHuE
JAHHBIX, BU3YyaJIM3allusl JaHHBIX, HHTEpIIpeTalus pe3yabTaToB. [IporpaMMHble
cpenctBa U MHTEpHET-CEpBUCH UIsi 0OpaObOTKH M TPEICTABICHUS JTAHHBIX.

Bosnbmme nannsie. MammaHoe 00ydeHre

4.2

AHanu3 JaHHBIX C TOMOILBIO 3JIEKTPOHHBIX Tabaul. BeruncieHue cymwsbl,
cpenHero  apupMETUYECKOro, HauOOJIbIIET0 (HAUMEHBIIETO) 3HAYCHHS
Iuana3oHa. Beruncienue kospuuueHTa KOppemsiuuMu ABYX PsSJAOB JaHHbBIX.
[TocTpoenue cronbuaThIX, JUHEHYATHIX U KpYroBbiX auarpamm. [loctpoenue
rpadpukoB  gynkumii. Ilombop  nWMHWUM  TpeHma,  pelIeHWe  3aaad
MporHo3upoBaHus. Pemienne 3ajad ONTUMHU3ALNN C TTOMOIIBIO AJIEKTPOHHBIX

TaOJINII

4.3

Jluckpern3anusi TP MaTeMAaTHYSCKOM  MOJICIIMPOBAHUM  HETPEPBIBHBIX
npoueccoB. MojenupoBanue ABWXKeHUA. MojenupoBaHue OUOJIOTHYECKUX
CUCTeM. MareMaTH4ecKHe MOJICIM B OSKOHOMHKE. BBIYHCIHTEIhHBIC
SKCIEPUMEHTHI ¢ MoaensiMu. OOpaboTka pe3ynbTaToB dKCIEpUMeHTa. MeToa
HauMEHbIINX KBaJpaToB. OIlIEHKa YHUCIOBBIX MapaMETPOB MOJIEIUPYEMbIX
00BEKTOB U TMpolieccoB. BoccTaHOBIIeHHE 3aBUCHMOCTEH MO pe3ylbTaTaMm

AKCTIIEPUMEHTA

4.4

BepositHocTHRIE  MOzENH. Meroast  Monte-Kapio. Nmurtanimonnoe

MOJCIIMPOBAHUCE. CucTeMBl MacCcoBOTO O6CJ'Iy>KI/IBaHI/I${

4.5

Tabmuunbie (pensiuoHHBIC) 0a3bl JaHHBIX. Tabmuila — TpencTaBlIeHUE
cBefeHuii 00 omHOTUITHBEIX 00BekTaX. Ilone, 3anuck. Kimrou Tadaumnel. Padora ¢
roToBOM 0a30¥ JaHHBIX. 3amoJiHeHHWe Oa3bl NaHHBIX. [loMCK, cOpTHpOBKa WU
(bunbTpanus JaHHBIX. 3alIPOChl Ha BEIOOPKY aHHBIX. 3allPOCHI C TapaMeTpaMH.
BerurcisieMmbie 1MoJist B 3ampocax.

MHororabnuunble 0a3bl JaHHBIX. TUIIBI CBsI3ei Mexay Tabiuiamu. BHenHui
kmod. LlemocTtHOCTh 6a3bl JaHHBIX. 3ampoChl K MHOTOTAOMUYHBIM 0azam

JaHHBIX

4.6

TekcroBbiii mpoueccop. CpencTtBa MOUCKAa M aBTO3aMEHbI B TEKCTOBOM
npoueccope.  CTpyKTypUpPOBAaHHBIE  TEKCTOBBbIE  JOKYMEHThl. CHOCKH,
ornaBieHue. IlpaBuna  UUTUPOBAHMS  HCTOYHHKOB U OQOPMIICHHUS

O6ubmorpagpUUECcKnx CChIOK
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

VYyeOnuk nnpopmaruxu. 10-11 knaccel. Yrinyonéunsiii ypoenb. @I'OC /

K.1O. Ionsikos,E.A. Epémun/M: bunom

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
Meronnueckoe nocobue. K.1O. Tlonsikos E.A. Epemun Undopmatuka 10-11

kiaccel. ba3oBelil 1 yriyOJIeHHBIN YPOBHU

HNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

1. bubnunoreka IIOK- https://m.edsoo.ru

2. Cailt denepasbHOT0 WHCTUTYTa TMemarornueckux usmepenuit OUIIN -

https://fipi.ru/

3. «Poccwiickas 3JeKTpOHHAas miKoia»- https://resh.edu.ru

4. Caiit K.IO. ITonsakosa - https://kpolyakov.spb.ru

5. OOpa3oBarenbHBI  TOpTAam JJIs TOATOTOBKM K  dK3aMeHaM -

https://oge.sdamgia.ru

6. [lnarpopma SAunexc Yueonuk. Mapopmaruka - https://education.yandex.ru
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