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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no undopmatuke (yriyOnEHHBIM YpOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHusd pa3pabOoTaHa Ha OCHOBE TpeOOBaHUU K pe3ysibTaTam
OCBOCHHMS OCHOBHOM  0Opa3oBaTeNbHOW  MPOrpaMMbl  CpPEIHEro  OOIIeTo
oOpazoBanus, npejacrasieHHbix B ®I'OC COO, a takxke (denepanbHoi padoueit
POrpaMMbl BOCITUTAHHS.

[Iporpamma o nHpopMaTuke 1a&T MpeICTaBICHUE O LENsIX, 00l cTpaTernu
00yueHUs1, BOCTIUTAHUS U PA3BUTHS 00YJAIOIINXCS CPEICTBAMHU YIeOHOTO IpeMeTa
«Mudopmaruka» Ha yrayOnEHHOM ypOBHE, YCTaHaBIMBAaeT 0Os3aTeNbHOE
IpeIMETHOE CO/IepKaHKE, MPEAYCMaTPHUBAET €r0 CTPYKTYpHUPOBAaHUE 110 pa3/ienam
U TeMaM Kypca, OmpeeNsieT paclpeleleHle ero mo kiaccam (TogaM U3ydeHus),
naéT MPUMEpPHOE paclpelielieHne y4eOHBIX YacoB MO TEMaTHYECKHM pasleiam
Kypca M PEKOMEHIyeMylo (MPUMEPHYIO) IOCIENIOBATEIILHOCTh WX HW3YYEHHUS C
y4€TOM MEXIPEIMETHBIX ¥ BHYTPHUIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTO
npoIriecca, BO3pacTHBIX 0COOCHHOCTEH 00yUarommXcsl.

[Tporpamma mmo nHPOpPMATHKE OTIPEAEIAET KOJIUISCTBCHHBIEC U KAUSCCTBCHHBIE
XapaKTEePUCTUKH y9eOHOT0 MaTepuaia Uil KaKIoro Tofa U3y4eHus, B TOM YHCIe
IUI COAEPKATETFHOTO HAIMOJHEHUS Pa3HOTO BHIA KOHTPOJIA (IIPOMEXYTOUHOM
aTTecTaIu 00yJaronmxcs, BCEPOCCUICKUX TIPOBEPOYHBIX pabor,
roCyJIlapcTBEHHON MTOrOBOM aTTectanuu). [IporpamMmma mo nHpOpMaTHKe SBISETCS
OCHOBOW JIJIi COCTaBJICHUS aBTOPCKUX YYEOHBIX TpOrpaMM U YYEeOHHUKOB,
MIOYPOYHOTO TUTAHUPOBAHUS Kypca YUUTEIIEM.

Nudopmatuka B cpenHem ob1ieM oO0pa3oBaHUN OTPAXKACT:

CYIIHOCTh MH(MOpPMATHKM KaK HAyYHOW JUCHUIUIMHBI, HW3ydaromei
3aKOHOMEPHOCTH TIPOTCKAHUS W BO3MOXKHOCTH aBTOMAaTH3allMU HH()OPMAIIHOHHBIX
IPOIIECCOB B PA3IMYHBIX CHCTEMAX;

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

MEXJUCIUIUIMHAPHBIA ~ XapakTep HHGOOpPMAaTUKU W HMHGPOPMALMOHHOMN
JesITeIbHOCTH.

Kypc undopmatuku ajis ypoBHS CpemHEro oOIiero oOpa3oBaHUs SIBISETCS
3aBEpIIAIOIIMM 3TallOM HEMPEpPBHIBHON MMOATOTOBKU OOyYaromuxcs B 00JacTH
uHPOPMATUKN U HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHM, OMUpPaeTcs
Ha coJlep)KaHue Kypca MH(OPMATHKHU YPOBHS OCHOBHOTO 00Iero odpazoBaHUs U
ONMBIT  TIOCTOSIHHOTO  TMPUMEHEHHs  WH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH, JAa€T TEOPETUYECKOE OCMBICICHHE, MHTEPHpETalio U 0000I1IeHne
3TOTO OTIBITA.



PesynbTathl  yrayONEHHOrO  YpOBHSL HM3y4YeHUs y4eOHOro ImpeaMmera
«ndopmatukay OpPUEHTHUPOBAHBl HA TMOJYYCHHE KOMIIETEHTHOCTEH IS
nocieaywmneil npopeccUoHaTbHONW JIESITEIbHOCTH KAaK B paMKaxX JaHHOU
MpeaMETHON 00J1acTH, TaK U B CMEXKHBIX C Hel o0macTsax. OHM BKIIOYAIOT B ceOsl:

OBJIQJICHUE KJIIOUYEBBIMH TOHATHSIMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTpPOUTCSI JaHHAs TpeaAMeTHas O0O0JacTh, pPaclo3HABaHUE COOTBETCTBYIOLIUX WM
MIPU3HAKOB M B3aUMOCBS3EM, CIIOCOOHOCTh IEMOHCTPUPOBATH PA3TUYHBIC TOIXOIbI
K U3YUYEHUIO SIBICHUM, XapaKTEPHBIX JJI U3y4aeMOl peIMeTHOI 001acTy;

yMEHUE pelllaTh THUIIOBBbICE TNPAKTUYECKHE U TEOPETUUYECKHUE 3aJlauu,
XapaKkTepHbIE JJISI HMCIOJIb30BAaHWS METOJAOB M HWHCTPYMEHTapusi JaHHOU
peAMETHOM 00J1acTH;

HaJU4Me TPEACTaBICHUNA O JAaHHOW TpPEAMETHOM 00JIacTH Kak IIeJIOCTHOU
TeopuH (COBOKYITHOCTU TEOPHUIi), OCHOBHBIX CBSI3SX CO CMEXKHBIMH OOJACTIMU
3HAHUU.

B pamkax yrinyOn€HHOro ypoBHS M3yueHHs] HHHOPMATUKH OOECreurnBaeTCs
IieJICHAIIpaBIeHHasl TTOATOTOBKA OOYYarIIUXCs K MPOJOHKEHUI0 00pa3oBaHUs B
opraHu3ainusax  MOpodecCHoHaNbHOTO  O0pa3oBaHUS MO  CIHEHHAIBHOCTAM,
HEMOCPEJACTBEHHO CBSI3aHHBIM ¢ ITU(MPOBBIMU  TEXHOJOTUSMH, TaKUM Kak
nporpaMMHas MH)XeHepus, HH(popMallMoHHash 0e30MmacHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMBI M CETH, OOJBIINE JaHHBIE U
MalIMHHOEe O0Oyd4YeHHe, MPOMBIIUICHHBIA WHTEPHET BeIIeH, HCKYCCTBEHHBIH
UHTEIJIEKT, TEXHOJOTUHU OEeCrnpoBOJHON CBSI3H, pPOOOTOTEXHWKA, KBAHTOBBIC
TEXHOJIOTUHU, CHUCTEMBbI PACIpPEIEIEHHOIO PEecTpa, TEXHOJOTHH BUPTYaJIbHOU M
JIOTIOJITHEHHOW peaTbHOCTEN.

OcHoBHas 1enb w3ydeHUss ydeOHoro mnpeamera «MHDOpMaTHka» Ha
yrayoJIEHHOM ypOBHE CpeJHEero oOmiero oOpa3oBaHHs — oOOecleueHHe
JaNbHEHUIIEro pa3BUTHS MHGOPMAIIMOHHBIX KOMIIETCHIIMH 0O0y4aromerocs, €ro
TOTOBHOCTH K KM3HH B YCIIOBUSAX Pa3BUBAIONMIETOCS MHPOPMAIIMOHHOTO OOIIeCTBa
M BO3paCTalOle KOHKYPEHI[MM Ha pbIHKE Tpylda. B CBA3M C 3TUM uU3ydYeHUE
unpopmatuku B 10—11 kiaccax 70mKHO 00€CTICUNTD:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, OCHOBAHHOTO Ha IMOHUMAHUU POJIH
uHhopMaTHKY, WHOOPMAIIMOHHBIX ¥ KOMMYHHKAIIUOHHBIX TEXHOJOTUN B
COBpPEMEHHOM OOIIECTRBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMHYECKOTO MBIIIICHHUS;

c(hOpMHPOBAHHOCTh YMEHUU pa3nuuaTh (AKTBI W OIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BUJETh HX CBSI3b C KPUTEPUSMH OIICHUBAHUS M CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA JOCTOBEPHOCTH U
000011aTh HHPOPMALIHIO;



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

MPUHSATHE TIPABOBBIX U ATUYECKUX aCMEKTOB MH(GOPMAIMOHHBIX TEXHOJIOTUH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBJIICUEHHBIX B CO3/IaHHE U MCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue HH(GOpMaIIH;

CO37laHUe YCIIOBUW NJisi Pa3BUTHUS HABBIKOB Y4EOHOM, MPOEKTHOM, HAy4HO-
UCCJIeIOBATENbCKON M TBOPYECKOW AEATEIBHOCTH, MOTHBALMU OOYYaIOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanuu yueOHoro npeamera «MHdopmaTuka» BBIIEISIOTCS 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
cetu HWHTEpHET ¥ HCHOJB30BAHUIO HMHTEPHET-CEPBUCOB, HMH(POPMALMOHHOM
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.

Paznen «AaropurvMbl M NPOrpaMMHMPOBAaHMeE)» HAIPaBICH HAa pa3BUTHE
ANTOPUTMUYECKOTO MBIIIUICHUS, pa3pab0TKy aJTOPUTMOB U OLIEHKY MX CJIOKHOCTH,
(dbopMHUpOBaHNE HABBIKOB peaM3allMM MPOTPAMM Ha SI3bIKaX MPOTPaMMHMPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «AHpopmanmoHHbIe  TEXHOJOrMH»  IIOCBAIIEH  BOIpPOCAM
MpPUMEHEHUST WH(POPMAIMOHHBIX TEXHOJOTHHA, PEAlM30BAHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX POJYKTaX U UHTEPHET-CEPBHUCAX, B TOM YHUCJE B 3aJja4ax aHaJIN3a
JAHHBIX, WCIIONB30BAaHUIO 0a3 JAHHBIX W JJICKTPOHHBIX TAOJNHIl IS PEIICHHS
MPUKJIAIHBIX 3a]1a4.

B npusenénnom nanee coaepxkanuu yueOHoro mpeamera «HHpopmatukar
KYPCUBOM BBIJICIICHBI JIOMTOJTHUTEIbHBIE TEMBI, KOTOPHIE HE BXOJISIT B 003aTEIHHYIO
mporpamMmy OOydYeHHs, HO MOTYT OBITh MPEJIOKECHBI JUISI U3YYCHHS OTIEIHHBIM
MOTUBHPOBAHHBIM U CIIOCOOHBIM O0YUYarOIIUMCS.

YrnyOonéHHblii  ypoOBeHb W3y4YeHHS WH(OOPMATHKHA PEKOMEHIYETCS IS
TEXHOJOTMYECKOTO  NpOo(wiIsg, OpPHUEHTHPOBAHHOIO HAa  HMHXEHEPHYIO U
nHpopMalMOHHYIO cdepbl JeATeNbHOCTU. YTIYOJNEHHBI YpOBEHb HW3YUYCHHUS
nHpopMaTUKU 00eCreYynBaeT: MOATOTOBKY OOy4YarOIIMXCsl, OPUEHTUPOBAHHBIX Ha



CHEUANbHOCTH B 00JACTH HH(DPOPMALMOHHBIX TEXHOJIOTUH M HWHXKEHEpPHBIE
CIIEHUAIBHOCTH, y4YacTHE B NPOECKTHOM M MCCIENOBATEIBCKON JAESATEIbHOCTH,
CBA3aHHOW C COBPEMEHHBIMU HANpAaBICHUAMH OTpPacid HMHPOPMALUOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH, OATOTOBKY K YYaCTHIO B OJUMIIMAIAX U CHAAYE
EnuHoro rocyjapcTBEHHOr0 3K3aMeHa 1o uH(opMaTHKe.

[locnenoBaTenbHOCTh M3YYEHHS TEM B Mpelenax OJHOTO rojaa oOydeHHs
MOXXET OBITh HM3MEHEHA M0 YCMOTPEHHMIO YYMTENsd NpU MOATOTOBKE pabdoueit
[IPOrpaMMBbl U MIOYPOYHOTO IJIAHUPOBAHMSL.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue nundopmatuku otBoauTcs 4 yaca B Heaento B 10 kinacce u 4 yaca
B Henento B 11 kiacce, Bcero 3a JBa rojia o0yueHus - 272 yuyeOHbIX yaca.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpebGoBanust TeXHUKU 0€30MACHOCTU U TUTHEHBI IPU Pad0OTE ¢ KOMITbIOTEPAMHU
U IPYTUMU KOMIIOHEHTaMU [IUGPOBOTO OKPYKEHUS.

[IpuHuunel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢don Heiimana. ABTOMATHYECKOE BBITIOJIHEHHUE MPOrPAMMBI  MPOIECCOPOM.
OnepaTuBHasi, TMOCTOSHHAsT W JIOJTOBpeMeHHas mnamsTh. OOMEH JaHHBIMU C
noMouIpio muH. KoHTposuiepsl BHENTHUX YCTPOUCTB. [IpsAMoil JOCTyN K maMsITH.

OcHOBHBIE TeHJACHIUH  Pa3BUTHSA KOMIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BIUUCICHUA. MHOTOMPOLECCOPHBIE CUCTEMBI. CYNIEepKOMITBIOTEPHI.
PacnipenenéHnple BBIYMCIUTEIBHBIE CUCTEMBI W 00paboTKa OOJBIINX JaHHBIX.
MoO6unbpHbBIE IUPPOBBIE YCTPOMCTBA M UX POJh B KOMMYHHUKAIUAX. BcTpoeHHBIE
KOMITbIOTEPhl. MUKPOKOHTpOJIIEphl. POOOTH3MpPOBaHHBIE IPOU3BOICTBA.

[IporpammHoe oOecrieueHrne KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEeM. Bubl
nporpaMMHOro oOecrnedueHuss U ux HazHadeHue. OCOOCHHOCTH MPOrPaMMHOTO
oOecrieueHusi MOOWJIBHBIX yCTpocTB. IlapamiensHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obecrnedeHue. OneparioOHHBIE CHUCTEMBI. Y THUIJIMTBHI.
HpaiiBeppl  ycTpoiicTB. MHCTaminsiuud W AEUHCTAUISIUUA  HPOrPaAMMHOIO
oOecrieyeHusl.

daiinoBeie cUCTeMBbl. [IpUHIUIIBI pa3MelIeHuss U WMEHOBaHHUS (HailyioB B
noyiroBpeMeHHou ramsatu. [11aGmoHs! i1 onucanus Tpynn (aiios.

[Iporpammuoe obecneuenue. JluneH3npoBanue MpPOrpaMMHOTO 0OECTICUeHUS
u 11 (poBEIX pecypcoB. [Iponpueraproe u cBoOOHOE IPOrpaMMHOE 0OeCIIeUeHHE.
KoMMepueckoe 1 HeKOMMEpUYECKOe UCTIOIb30BaHUE MPOTPAMMHOTO 00eCIIeYeHUS 1
upoBBIX pecypcoB. OTBETCTBEHHOCTh, YCTAaHABIMBAaeMas 3aKOHOIATEIHCTBOM
Poccuiickoit ®enepanuu 3a HENPABOMEPHOE HCIIOJIb30BAHUE MPOTPAMMHOIO
oOecrieueHus U U(POBBIX PECYPCOB.

[IprHIMIIBI IOCTPOEHUS M anmnapaTHble KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokoisl. Cets MHTEepHET. Anpecauus B cet MHTepHeT. [IpoTOoKO0IBI
creka TCP/IP. Cuctema mOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moxacetm ¢ moMomibl0 Macok noxacerei. CereBoe
agMuHUCTpUpoBaHue. [lomydyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hammuusi CBsI3UM € y3ioM ceTd. OmnpeneneHue mapuipyra JBHKECHHS
MTaKETOB.

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



(Hanmpumep, JoKalus MOOUJIBHBIX Tele(OHOB, OMNpEAeICHUE 3arpy,eHHOCTU
aBTOMarucTpasieit), ”HTEpHET-TOProBsl, OPOHHUPOBAHUE OMIIETOB U TOCTUHHII.

['ocynapcTBeHHBIE JIEKTPOHHBIE CEPBUCHI M yCIyrd. ColManbHBIE CETH —
OpraHu3alus KOJUIGKTUBHOTO B3aWMOJICUCTBUSI M oOMeHa naHHbIMU. CeTeBoit
ATUKET: TpaBWa TOBeAeHUS B KuOepmpocTpaHcTBe. [Ipobiema mnoaamHHOCTH
noyiydueHHou nHdopmanuu. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE U SKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C HCIOJIb30BaHUEM
MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOorui. OO01me mpoOsemMbl 3aliuThl
uHdopmanmu 1 nHGOpMaIMOHHOMN O6e3onacHocT. CpeAcTBa 3alIUThl UHPOPMAITUU
B KOMITBIOTEPaX, KOMITBIOTEPHBIX CETSAX U aBTOMATU3UPOBAHHBIX HH()OPMAIIMOHHBIX
cuctemax. [IpaBoBoe obecrneyeHrne HHPOPMAIIMOHHOM 0€30MaCHOCTH.

IIpenorBpamieHue HECAHKIIMOHUPOBAHHOIO J0CTynma K JIMYHOM
KoH(uAeHIIMaTbHON MHGOpPMALUK, XPAHSIIECHCS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOMIIBHBIX yCcTpoiicTBax. BpegoHocHoe mporpaMMHoOe oOecriedeHre U CIocOOb
O00opb0ObI ¢ HUM. AHTUBHUpPYCHbIC NporpaMmbl. OpraHu3zanus JUYHOTO apXHBa
undopmanuu. PezepBHoe konupoBanue. [laponbpHas 3ammTa apxusa.

[IudpoBanue nanHpIX. CUMMETPUYHBIE U HECUMMETPHUYHBIC IMIHQPHI.
Mudpper mpocroit 3amensl. udp Leszaps. [Mudp Buxenepa. Anroputm
mudpoBanus RSA.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH

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

HenpepoiBHBIE W JUCKpETHbIE BEIWYUHBI M CcUTHaJbl. Heo0xoauMocTh
TUCKpeTH3auuu MHGOpMalMK, NPETHA3HAYCHHOW [JIs XpaHEHHs, Nepeladd |
00paboTKH B IIUGPOBLIX CHCTEMAX.

JIBouyHoe  KoAupoBaHWE. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJBI.
JlexoaupoBanue cOOOIEHUH, 3aMMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycenoue @ano. IlocTpoeHHe OJHO3HAYHO JEKOAUPYEMBIX KOJIOB C IOMOILIBIO
nepeBa. EnuHUIBI u3MepeHus KoiudyecTBa UH(popmaiuu. AnQaBUTHBIN TOAXOM K
OIICHKE KOJIMYECTBAa HMHPOPMAIIUH.

Cucrembl cumcienus. Pa3BépHyTas 3amuch IENBIX W JAPOOHBIX YHCEN B
MO3ULIMOHHOW cucTemMe cuucieHusi. CBoiicTBa MNO3UWIMOHHON 3alHUCH YHKCTA:
KOJIMYECTBO MHU(p B 3aMUCH, MPHU3HAK JCIUMOCTH YHCJIa HA OCHOBAHHE CUCTEMBI
CUHMCJICHUSI. AJITOPUTM NIEPEBOJA LIETIOTO YKcia U3 P-MYHON CUCTEMBI CUUCIIEHUS B
JNECITUYHYIO. AJITOPUTM TMEpeBOja KOHEYHOW P-wuHOM aApoOu B JIECATUUHYIO.
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 CHUCTEMAax CYHUCICHUS. TpoudHas ypaBHOBEIICHHAs
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 MIPU 3aJJaHHBIX pa3pelieHrud U ITyOuHe KOJAUPOBAHUS 1IBETA.
[IBeToBrie MoOnenu. BektopHoe koaupoBanue. dopmartbl rpaduueckux (Gansos.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Konuposanue 3Byka. Ouenka nHGOPMaAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
IpU 3aJaHHBIX YaCTOTE JUCKPETU3ALNU U PA3PSITHOCTA KOAUPOBAHMUS.

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

Jlornueckue omneparuu. TaOnUIBI UCTUHHOCTU. Jlormueckue BBIpaXKEHUS.
Jlornueckue ToxaecTBa. JloKa3aTeNbCTBO JIOTHYECKUX TOXKIECTB C IOMOIIBIO
TaOIUI] UCTUHHOCTHU. Jlornueckue omneparuy 1 onepaiuy HaJl MHOYKECTBaMHU.

3aKkoHBI anreOpbl JIOTUKW. DKBUBAJICHTHBIC MPEOOpPa3OBaHUS JIOTUYECKUX
BbIpakeHH . Jlornueckre ypaBHEHUSI U CUCTEMbI YPaBHECHU .

Jlornueckue QyHKIUU. 3aBUCUMOCTH KOJHUYECTBA BO3MOKHBIX JIOTHUECKHUX
GyHKIIUN OT KOoJIMYecTBa apryMeHToB. [loHbIe cucTeMbl JTIOTHYeCKUX (PYHKITUH.

Kanonnueckue  Qgopmbl  nmoruueckux — BblpakeHuil.  CoBeplleHHBIE
JIU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpPMajibHble (OPMBI, QJITOPUTMBI UX
MOCTPOEHMSI IO TA0JINIIE UCTUHHOCTH.

Jlornueckue »>JIeMEHTBI 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
IUana3oHa 4YUCeJl IMpU OrPaHUYCHUM KOJIMYECTBA pa3pAnoB. llepenonHenue
paspsaHON ceTkU. be33HakoBbIe M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OUT. [[BOMYHBIM
JOTIOJIHUTENbHBINA KOJI OTPULATEIbHBIX YHCEN.

[lobutoBbie norumveckue omnepamuu. Jlornmueckuii, apuMeTUUECKHA W
nukandeckud  capuru.  [lludgpoBaHue ¢ MNOMOIIBI0 TMOOUTOBOM  OMNEpaIuu
«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. BeInosiHeHWE onepanuii ¢ BENIECTBEHHBIMH YHCIIAMHU, HAKOIUIEHUE
OIHOOK NPU BBIUYUCICHUSIX.



AJITOPUTMBI U IPOTPAMMHPOBaHME

OnpeneneHue BO3MOXKHBIX PE3YyJbTATOB pa0dOTHI MPOCTEHIIMX aJIrOPUTMOB
VIOPABJICHUST HCIIOMHUTENIAMU M BBIYMCIUTEIBHBIX alroputMmoB. OrpeaereHue
HCXOJHBIX JaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET JaTh TPEOYEeMbIil pe3yJIbTaT.

Oranbl pelieHusl 3aJad Ha KoMmIiblotepe. MHCTpymeHTalbHBIE CpelCTBa:
TPAHCIATOP, OTIATYUK, NPOPUIUPOBIIMK. KoMOWisiiuss W HMHTEpHpeTaLus
nporpamMm. BupTyasibHble MalllMHBI.

WurterpupoBanHass cpena pa3paboTku. Meroasl OTJIAJKU POTrpamM.
Hcnonb3oBanue TpaccupoBOuYHBIX TaOmui. Otnagounsiii BbiBoA. [lomaroBoe
BBIMOJIHEHUE TTpOrpaMmbl. Touku octaHoBa. [IpocMoTp 3HaUEeHMI TEpEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl JaHHBIX:
LIEJIOYHMCIICHHbIE, BEILIECTBEHHbIE, CHMBOJIbHBIE, JIornueckue. BetBnenus. CrnoxxHbie
ycnoBus. Luxnsl ¢ ycnoBuem. Lukibl mo nepemeHHoi. B3anMozameHsieMoCTb
pasIUYHBIX BUAOB HMKIOB. MuBapuant wnwukia. CocTaBieHHE UHUKIA C
UCIIOJIb30BaHUEM 3apaHee onpeeIéHHOro MHBapUaHTa UKIIA.

JokymentupoBanue nporpamm. Mcnonb3zoBanue kommentapues. [loaroroska
OMMCAHMSI MPOTPAMMBbI U UHCTPYKIIMH JIJISI TIOJIb30BATEJIS.

AnroputMbl 00pabOTKH HAaTypaJIbHBIX YUCEN, 3alMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIECHMs: pa3OMeHHe 3aluch 4YHuCia Ha OTAENbHbIE HHU(PHI,
HaXO0XJACHHE CYMMbl W TIpOU3BeACHHUS 1Up, HAXO0XKICHHE MaKCUMaJIbHOU
(MUHUMAIIBHON) U (DPHI.

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

O6paboTka naHHBIX, XpaHAIUXCs B (aitnax. TekcToBble U TBOMYHBIE (DaiiIbl.
daitnoBele nepeMenHble ((aitnoBeie ykazatenu). Utenue u3 daiina. 3anuce B ¢aiin.

Pazbuenue 3amaun Ha noazagaun. [logmporpamMmel (pouenypsl U GyHKIUN).
Pexypcusi. PexkypcuBHbie 00BekThl ((pakransi). PekypcuBHBIE NpOIEAYpHl U
¢ynkiuu. Mcronb3oBaHue cTeka Juisi OpraHu3aIii peKypCUBHBIX BBI30BOB.

Hcnonb3oBanue CcTaHAApTHOW OWMONMMOTEKH s3bIKA MPOrPAMMHUPOBAHMS.
[lonknrouenne  OMOJMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOJMUTEIEH.
MoaynpHBIN NPUHIUII IOCTPOCHUS IIPOrPaAMM.

UYucneHHble MeTOBI. TOYHOE ¥ MPUOMIKEHHOE pelieHns 3a1auu. YucieHabie
METO/Ibl PELICHUsl YpaBHEHUM: METOJ mepedopa, METOJ MOJOBUHHOTO JEIECHHS.
[Tpubnux€HHoe BHIYMCICHUE IJIMH KPUBBIX. BbramciieHue miomaneid Quryp c
MOMOIIbIO YHUCJIEHHBIX METOJOB (METOJl MPSMOYTOJbHUKOB, METOJ Tpareuuii).
Ilouck wmakcumyma (MuHMMyMa) GYHKOUM OJHOM MEPEMEHHONW METOJ0M
MTOJIOBUHHOT'O JICJICHHUS.



O6paboTka CHUMBOJIBHBIX  JIaHHBIX. BcTpoeHHble  (QYHKIMM  sA3bIKa
MPOrpaMMUPOBAHUS /111 OOPAOOTKU CHUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKHU
CUMBOJIBHBIX CTPOK: TOACYET KOJIMYECTBA TMOSIBICHUN CHUMBOJIA B CTPOKE,
pazOueHue CTPOKHU Ha CJI0BA MO MPOOEIbHBIM CUMBOJIAM, MOUCK MOJICTPOKUA BHYTPU
JAHHOW CTPOKHM, 3aMEHA HAlICHHOM ITIOACTPOKU Ha IPYIyIo CTPOKY. ['eHepanus Bcex
CJIOB B HEKOTOpOM ajaBuTe, YJOBIECTBOPSAIOIINX 3aJaHHBIM OTPaHUYCHUSIM.
[IpeobpazoBaHue urciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M TIOCJIEIOBATEIBHOCTH 4MCeNl. BpruncieHne o0000IMEHHBIX
XapaKTepUCTHK AJIEMEHTOB MacCHBa WJIM YHCIOBOM MOCIIEIOBATENIBHOCTU (CYMMBI,
IPOU3BENICHUS, CPEIAHET0 apu(PMETHIECKOT0, MUHUMAJIBLHOTO U MaKCUMAJIBHOTO
AJIEMEHTOB, KOJHUYECTBA 3JEMEHTOB, YIOBJIETBOPSIOUIMX 3aJaHHOMY YCJIOBHIO).
JIMHEVHBIN TTOUCK 33IaHHOTO 3HAYECHUS B MAaCCUBE.

CoptupoBka ogHOMepHOT0 MaccuBa. [IpocTeie MeTOABI COPTUPOBKH (METOJ
nmy3bIpbKa, METOJl BBIOOpa, COPTUpPOBKA BcTaBKamu). COPTHPOBKA CIUSHHEM.
beictpas coprupoBka MmaccuBa (amroput™m QuickSort). JIBouuHBI TMOUCK B
OTCOPTUPOBAHHOM MACCHBE.

JIBymMepHbIE MacCUBBI (MaTpHIlbl). AJTOPUTMBI 00paOOTKU JABYMEPHBIX
MaCCHBOB: 3aII0OJTHEHUE JIBYMEPHOIO YMCJIOBOTO MacCHBa IO 3a/IaHHBIM ITPaBHIIaM,
MOMCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUHMCICHHE MaKkCUMyMa (MUHUMYMA) H
CyMMBI 3JEMEHTOB JBYMEPHOI'O MACCHBA, MEPECTaHOBKAa CTPOK M CTOJOIIOB
JBYMEPHOTO MAacCHBA.

HNudopMmannoHHbIe TEXHOJIOTHH

TexcroBeiii mporeccop. PemaktupoBanue u QopmarupoBanue. [IpoBepka
opdorpadun u rpammatuku. CpencTBa TOHMCKa U aBTO3aMEHBI B TEKCTOBOM
npoueccope.  HMcnonb3zoBanne  ctuneid.  CTpyKTypHUpOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBnenue. KomnmektuBHas paboTta ¢ JOKyMEHTaMH.
NHCTpyMEHTHI pelieH3UpOBaHUsl B TEKCTOBBIX Mporieccopax. OOmayHbie CEpBUCHI.
HenoBas nepenucka. Pedepar. [IpaBuna nutrpoBanusi HICTOYHUKOB U 0)OPMIICHHUS
oubnuorpaduyeckux ccputok. OdopmiieHre cnucka JUTEpaTypbl. 3HAKOMCTBO C
KOMIIBIOTEpPHOW BEPCTKOM TEKCTa. TEXHUYECKUE CpPEICTBA BBOJA TEKCTA.
Cnenuann3upoBaHHbIE CPEJICTBA PEIAKTUPOBAHUSI MATEMATUUECKUX TEKCTOB.

AHnanu3 gaHHbiX. OCHOBHBIE 3aJlayd aHajiu3a JaHHBIX: NPOTHO3UPOBAHMUE,
KJaccuuKkanus, Kiactepu3alus, aHaliu3 OTkIoHeHui. I[locrnenoBaTenbHOCTh
pelIeHus 3a7a4 aHajdu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WIHM MOCTPOSHHUE MOJENH, MpeoOpa3oBaHue TaHHBIX,
BU3yalIM3allksl TaHHBIX, UHTEepIpeTanus pe3yiapratoB. [IporpamMmubie cpeacTsa u
MHTEPHET-CEPBUCHI JIJIs1 00paOOTKHU U MPEACTaBICHUSI JaHHBIX. boibliue JaHHBIE.
Maivnaoe o0yuenue. MHTeIIeKTyallbHbIM aHAIU3 JaHHbIX.



AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX Ta0aul. BbruuciieHne cyMMmbl,
CpeaHero apu(pMETHIECKOr0, HanOOJIbIIEro (HANMEHBIIIET0) 3HAaYEHUs AUAaNa30Ha.
Beruncnenne kos(g@uimenta Koppemsauuu JBYyX psSAoB JaHHbIX. lloctpoenue
CTONOYAThIX, JHMHEMYaTbIX W KPYyroBbix Jauarpamm. IlocTpoenue rpadukos
¢ynkuuit. [TonGop nuHuM TpeHa, pelieHre 3a1a4 MPOrHO3UPOBAHMSL.

YucneHHoe pelleHUEe YpaBHEHHMH C MOMOIIBIO Ioadopa IapaMerpa.
OnTumu3anus Kak MOMCK HAWJIYYILEro pelieHusl B 3alaHHbIX ycioBusx. LleneBas
GyHKUuMsA, orpaHnyeHus. JIokanbHbIe U I1100aIbHBIA MUHUMYMBI LIETIEBON (DYHKITUH.
Pemenue 3a1ay onTUMU3AIUHU C TOMOIIBIO 3JEKTPOHHBIX TaOIHII.

11 KJIACC

TeopeTnueckue 0CHOBbI HH(POPMATHUKH

Teoperndeckne mOAXOABI K OICHKE KojaudecTBa uHMopManuu. 3aKoH
agauTuBHOCTU HMHpopmaruu. Dopmyna Xaptau. MHpopmarus u BEpOSITHOCTD.
®opmyna lllenHoHa.

Anroput™mbl cxkatus gaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroput™m LZW. AnropuTmsl c)KaTvs JaHHBIX C TOTEPSIMU. Y MEHBIIICHHUE TTyOUHBI
KoaupoBaHus 1BeTa. OCHOBHBIC Hjieu anroputMmoB cxatus JPEG, MP3.

CkopocTh mepefayd  JaHHBIX. 3aBUCUMOCTb BpPEMEHM TNEepeAadyd  OT
MH(POPMAIIMOHHOTO 00bEMa JAaHHBIX W XapaKTEPUCTHK KaHalla CBS3U. [IpUyuHBI
BO3HMKHOBEHHUS OIIMOOK Tpu T1epefadye JaHHbIX. Konbl, MO3BOJSIONINE
OOHapy>XMBaThb M HUCIHPABIIATH OIIMOKH, BO3HUKAIONIME TpU TMepenade JTaHHBIX.
Paccrosaune Xammunra. Koguposanue ¢ moBroperrneM 6uToB. Kojabr XoMMuHTA.

Cucrembl. KoMmoHeHTBI cucTeMbl M HUX B3auMmozeiictBue. CHCTEMHBIHI
s dext. Ynpapnenue kak nHGOpMAIMOHHBIN TIpotiecc. OOpaTHast CBA3b.

Mogenn u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBUE MOJAEIH
MOJEIUPYEMOMY OOBEKTY WJIM Mpolieccy, eI MojenupoBaHus. Dopmanuzanus
MPUKJIAIHBIX 3a]1a4.

[IpencraBienne pe3yabTaTOB MOJAEIUPOBAHUS B BHUAE, YIAOOHOM IS
BOCHIPHSTHS YeoBeKoM. [ paduueckoe npeacTaBieHne JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpaduxn).

I'padpr. OcHoBHBIC TOHATHSA. Buasr rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MAaTpHUI], CIHCKOB CMEXHOCTU. PemieHue
AITOPUTMUYECKUX 3a/lad, CBSI3aHHBIX C aHaiu3oMm rpadoB (MOCTpoOEHUE
ONTUMAJIGHOTO IYTH MEXIy BepIIMHaMHU rpada, OompeaercHrue KOIMIecTBa
Pa3IMYHBIX MYTEeW MEXAY BEPIIMHAMU OPUEHTUPOBAHHOTO alIUKINYECKOTo rpada).

HepeBbsi. bunapunoe nepeBo. JlepeBbs mowucka. CrocoObl o0xoma aepena.
[IpencraBnenue apudmeTnyecKUX BhIpAXKEHUIN B BUJlEe JepeBa. JIuCKpeTHbIE UTPbI



JIBYX UTPOKOB ¢ nojiHoM nHdopmarueit. [loctpoenue nepesa nepedopa BapHUaHTOB,
OMMCAHME CTPATETHH UrPbl B TAOJIMYHON (hopme. BBIUIPBIIIHBIE U TPOUTPBILIHBIE
ITO3ULINH. BBIMTPBIIIHBIE CTPATETUH.

CpencrBa UCKYCCTBEHHOTO HMHTEJUIEKTa. CEepBUCHI MAIIMHHOIO INEPEBOJA U
pacno3HaBaHus ycTHOM peud. KorHutuBHbIE cepBHUCHL. MneHTUdUKanus U MOUCK
M300paKEHUM, pacro3HaBaHUE 1L, CamooOyuaroruecs CUCTEMBI.
HcKkycCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX HUrpax. lcronp3oBaHuE METOL0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B 0Oydaromux cuctemax. Mcnonab3oBaHHE METO/IOB
UCKYCCTBEHHOTO MHTEJUIEKTa B poboTtoTexHuke. MHTepHeT Beuel. IlepcrnekTuBel
Pa3BUTHUSA KOMIIBIOTEPHBIX MHTEJUIEKTYaJbHBIX CUCTEM. HelipoHHBIE ceTh.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

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

OneHka CII0OKHOCTU BbIUMCICHUI. BpeMs paGoTbl U 00BbEM HCIONIB3yeMOM
naMsaTH, UWX 3aBUCUMOCTb OT pa3Mepa MCXOAHBbIX JaHHbBIX. OneHka
ACUMIITOTUYECKOM  CII0)KHOCTH ~ QJITOPUTMOB. AJTOPUTMBI  MOJMHOMHAIBHOM
cnoxHoctu. [lepebopHbie anropuTmsl. [IpuMepsl pa3nuyHbIX aJrOPUTMOB PEIICHHUS
OJIHOM 3aJa4M, KOTOPbIE UMEIOT PA3IUYHYIO CI0KHOCTb.

[Touck mOpoCTHIX 4YMCENl B 3aJaHHOM JUAIa30HE C TOMOIIBI alropuTMa
«penieTo DparocheHar.

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

CnoBapu  (accolMaTHBHBIE MACCHBBI, OTOOpaKeHMs).  XOII-TaOJIUIIBI.
[TocTpoenue andaBuTHO-4aCTOTHOTO CIIOBApPS ISl 33JaHHOTO TEKCTA.

Crexkn. AHanu3 TMPaBUIBHOCTH CKOOOYHOTO BBhIpaKeHUA. Brruncinenue
apuhMETHIECCKOTO BBIPAXKEHHS, 3aIIMCAHHOTO B MOCTOHUKCHOHN (hopme.

Ouepenu. Mcnonb3zoBanue ouepeau AJisi BpEMEHHOIO XpaHEHUs JaHHBIX.

Anroputmbl Ha rpadax. [loctpoeHne MHUHHUMAIBLHOTO OCTOBHOTO JIepeBa
B3BEILIEHHOT'O CBSI3HOTO HEOPHEHTHpOBaHHOro rpacda. KonnyecTBo pa3inyHbIX
nyTeld MeXay BepIIMHAMU OPUEHTHPOBAHHOTO AlMKINYECKOro rpada. AIroputm
JIeUKCTpBI.

JepeBbs. Peanmm3anus aepesa ¢ IOMOLIBIO CCBUIOYHBIX CTPYKTYp. [BOoMuUHbBIE
(Ounapubie) nepeBbs. llocTpoeHue paepeBa sl 3aaHHOTO APUPMETHUYECKOTO
BbIpakeHHs. PekypcuBHBIE alrOpUTMBI 00x0aa nepeBa. VMcmonp3oBaHHe cTeka U
ouepeau s 00X0/1a JiepeBa.

JIlnHaMH4YeCcKOe NPOrpaMMHUPOBAHME KakK METOJ pEIIeHus 3axad ¢
COXPAHEHUEM MPOMEXKYTOUHBIX PE3YyJbTaTOB. 3aJayud, PEIIAEMbIE C MOMOIIBIO
JUHAMUYECKOTO TMPOrpaMMHMPOBAHUSA: BBIUMCIEHUE PEKYPCUBHBIX (DYHKIUH,
ITOACYET KOJIMYECTBA BAPUAHTOB, 33J1a4l ONTUMHU3ALUU.



[lonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MHpOrpaMMHUpOBaHUU. OOBEKTH U
kiaccel. CBOMCTBA U METOJIbI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA AHAJIU3.
Pa3paboTka mnporpamMm Ha OCHOBE OOBEKTHO-OPMEHTUPOBAHHOIO IOAXOJA.
WNukancynsuus, Haciae10BaHue, OJTUMOPPU3M.

Cpensl ObicTpoii pa3paboTku mnporpamm. I[IpoektupoBanue wuHTEepdeiica
noJib3oBatesid. Mcnonb30BaHue TOTOBBIX yIPABISEMbIX 3JIEMEHTOB ISl TOCTPOSHUS

uHTEpPeEiica.
O0630p  s3pIkOB  mporpammupoBaHus.  IloHatme o  mapagurmax
IpOTPaMMHUPOBAHUSI.

NupopmManmoHHbIE TEXHOJIOIHH

JTanbl  KOMIIBIOTEPHO-MATEMAaTUYECKOTO  MOJICIMPOBAHUA: TOCTaHOBKA
3ajaud, pa3pabOTKa  MOJEIM, TECTUPOBAHUE  MOJENIU, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3YJIbTATOB MOJICIMPOBAHUS.

Jluckpetuzanuss NpU MaTEMAaTHUUYECKOM MOJCITUPOBAHUN  HEMPEPHIBHBIX
npoiieccoB. MoienupoBaHue JBIKCHUS. MoienupoBaHue OMOIOTHYECKUX CUCTEM.
Marematnudyeckue MOJIEIU B DKOHOMHUKE. BBIUMCIUTEIBHBIE SKCIEPUMEHTHI C
MOJIETISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTa. MeToJ HauMEHBIIUX KBaJpPaTOB.
OneHka 4YHUCIOBBIX TApaMeTPOB MOIEIUPYEMBIX OOBEKTOB M  IMPOIECCOB.
BoccranoBienue 3aBUCHUMOCTEN 110 Pe3yIbTaTaM 3KCIIEPUMEHTA.

BepositHocTHbie  mopenu.  Metoast  Monte-Kapmo.  MiMuTtanmumoHHOE
mMonenupoBanre. CUCTEMBI MACCOBOT'O 0OCITYKHBaHUSI.

TaGmuunble (pensuvoHHBIC) 0a3bl JaHHBIX. Tabmuia — TpeacTaBICHUE
cBeleHnil 00 OMHOTHMIHBIX 00BekTax. Iloie, 3amuch. Kimrou tabmunel. Pabora c
roroBoii 0a30il AaHHBIX. 3amoJIHEHWE Oasbl JaHHBIX. [loMCK, COpPTHpOBKa H
bunbTpanug JaHHBIX. 3ampoChl Ha BBIOOPKY JAHHBIX. 3alpOChl C MapaMeTpami.
Boluncnsiembie mojs B 3ampocax.

MHorotabauunbie 6a3bl TaHHBIX. THIIBI CBSA3CH MeXay TabauaMu. BaenHui
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 Tabmur ctwiedd (CSS). Cuenapum Ha s3bike JavaScript.
@®opmbl Ha BEO-CTpaHHUIIE.

Pa3Mmelnenne BeO-caliToB. Ycmyra XocTuHra. 3arpyska (hailjioB Ha CaiT.

BBon m300pakeHWi C HCMONB30BAHUEM PA3NTHYHBIX ITUGPOBBIX YCTPOWUCTB
(madpoBeIX (poToanmapaTtoB ¥ MHKPOCKOTIOB, BHUIEOKAMEp, CKAaHEPOB U JIPYTUX
ycTpoict). I'paduueckuit pegakrop. Pazpemenue. KagpupoBanue. Mcnpapienue
nepcnektuBbl.  ['mcrorpamma. Koppekuusi  ypoBHEW, KOpPpPEKLHUsS  LIBETA.



OOeciBeunBaHuEe LBETHBIX H300pakeHuil. Peryms. PaGota ¢ obmactamu.
QUIBTPHI.

MHorocnolinele n3o0paxkeHus. TexcroBble ciaon. Macka cnos. Kanaunbl
Coxpanenue BblaelneHHOM oOnactu. IloaroroBka wimoctpanuil A BeO-CalTOB.
AHUMHpOBaHHBIE H300paKEHUS.

Bekrtopnas rpaduka. IlpumutuBbl. HW3mMeHeHHEe mOpsiAKa 3JIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpussie. @opmaTbl BEKTOPHBIX
pucyHnkoB. Mcnonb3oBaHue KOHTYpoB. BekTopu3zaius pacTpoBbIX H300paxeHUH.

[IpuHUIKIIBI TOCTPOEHHUS U PEAAKTUPOBAHUS TPEXMEPHBIX Moenell. CeTouHble
Moaenu. Marepuansl. MogenupoBaHHe HCTOYHUKOB oOcBelleHus. Kamepsl.
AnnutuBHbie TexHosoruu (3D-npuntepsl). [loHsTHE O BUPTYanbHOM peaabHOCTH U
JOIIOJTHEHHOU PEAIbHOCTH.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE  PE3yNbTaThl  OTPAXKAlOT TOTOBHOCTb U  CHOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA CPOPMUPOBAHHOW BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAallMi, TO3UTUBHBIX BHYTPEHHUX
yOeXJeHull, COOTBETCTBYIOIIUX TPAAUIMOHHBIM LEHHOCTSIM  POCCHICKOTrO
oOLIeCTBa, pacIIMpPeHNe KU3HEHHOT'O OMbITa M OMNbITAa ACSITENIbHOCTH B IpOIecce
peanuzanuu  CpeACTBaMM  y4yeOHOro TpeIMeTa OCHOBHBIX  HalpaBieHUU
BOCIUTATENIbHON JESATEIbHOCTH.

B pesynbraTte wu3ydyeHus HHPOPMATHKM HA YPOBHE CpPEIHErO0 OOIIEro
oOpazoBanus y obOyuyaroiierocss 0yayT copMHUpOBaHbBI CJIECAYIOIMINE JTUYHOCTHBIE
PE3YyABTATHI:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00I3aHHOCTEM, yBaKEHHE 3aKOHA
U TpaBOMOpPSIKA, COONIOACHHE OCHOBOIOJATAIOIIMX HOPM HH(OPMAIMOHHOIO
npaBa U HUHPOPMALIMOHHOM 0€30MacCHOCTH;

TOTOBHOCTh IMPOTUBOCTOSITh HUACOJIOTUM JKCTPEMHU3MA, HAIMOHAIU3MA,
KCeHO(hOoONH, AUCKPUMHUHAIMK 10 COLMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAllMOHAJIbHBIM MPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPUMOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HaCJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUsX, TOHUMAaHUE 3HAUCHUS] HHPOPMATUKH KaK HAYKH
B ’KM3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACh HA MOPAJIIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYas JCTETUKY HAY4YHOTO U
TEXHUYECKOT0 TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH PA3IUYHBIC BHUABl HMCKYCCTBAa, B TOM YHCIIE
OCHOBAaHHOT'O Ha WCIIOJIb30BAaHUU WH(OPMAITMOHHBIX TEXHOJIOTHIA;

5) pu3nvecKoro BOCIUTAHUSA:

chOpMUPOBAHHOCTh  340pOBOr0 W  Oe3omacHoro  oOpa3a  JKW3HH,
OTBETCTBEHHOI'0 OTHOILIEHUS K CBOEMY 3/10POBBIO, B TOM YHCIIE 32 CUET COOJIIOICHHUS



TpeOoBaHUl  0€e30macHOM  AKCIUTyaTallMd  CPEACTB  MH(GOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS

FOTOBHOCTh K AaKTMBHOW JEATEIBHOCTH TEXHOJOIMYECKONM U COLMAJIbHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBINIOJIHATD TAKYIO J1€ATEIbHOCTD;

uHTepec K cdepaM MNpoPECCHOHATBHON AESATENbHOCTH, CBA3AHHBIM C
MH()OPMATUKON, NPOrpaMMUPOBAHUEM MU HHPOPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JOCTI)KEHUAX HAYKW HMH(OPMATHUKM M HAYYHO-TEXHUYECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuiei mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE )KM3HEHHbBIE TUIAHBbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU KU3HH;

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

OCO3HAaHME TJI00aIBHOrO XapakTepa 3KOJOTMYECKHX MpoOiieM M MmyTed HuX
pelieHusi, B TOM 4HCI€e C Y4€TOM  BO3MOMKHOCTEH  MHQOpPMalMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH, IOCTIXKEHHMSIM HAyYHO-TEXHHYECKOTO Iporpecca Hu
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIH UHPOPMAIIMOHHBIX PECYPCOB,
MH(GOPMAIIMOHHBIX TPOLIECCOB UM HMHPOPMAIMOHHBIX TEXHOJOTUH B YCIOBHIX
1 poBoii TpaHchopMaIi MHOTUX cep KU3HU COBPEMEHHOTO 00IIEeCTBa;

OCO3HAHHME IIEHHOCTH HAYYHOM MIESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISTH
POEKTHYIO U UCCIEA0BATENbCKYIO NESITEIbHOCTh MHANBUYAIBHO U B TPYIIIIE.

B mporiecce 1ocTHKeHNUS TUYHOCTHBIX PE3YIBTATOB OCBOSHUS ITPOTPAMMBI T10
nHpOpPMATUKE y OOYYaIOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA WHTEIIIEKT,
npeanoararomuil choOpMUPOBAHHOCTD:

CaMOpPETYJMPOBAHMS, BKJIIOYAIOLIErO0 CaMOKOHTPOJb, YMEHHME IPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IIOBEJCHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOLIMOHAJIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMM, BKIIOUYAOLIEH CTPEMIIEHUE K JOCTHKEHUIO LENH U
ycrnexy, ONTUMHU3M, MHHMIMATHUBHOCTb, YMEHHME JE€HCTBOBATh, MCXOHS M3 CBOMX
BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAJIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 IMPU OCYIIECTBIEHWN KOMMYHMKAIUHU, CIIOCOOHOCTH K
COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUAOIINX CIOCOOHOCTh BBICTPAUBATH OTHOILIEHHUS
C APYTUMH JIFOJbMHU, 3a00TUTHCS, IPOSBIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.



METAINPEAMETHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHmss HHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBanus y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEeAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX YYEOHBIX NEHCTBHUSIX, a UMEHHO —
MO3HAaBaTeNbHBIC YHHUBEpCAJIbHBIE y4eOHBIE JEHUCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCAJIbHBIE YyueOHBIE IEHCTBHS, pPETYISTUBHBIE YHUBEpCAIbHBIE Y4YeOHBIC
JEHCTBHS, COBMECTHAS JESTEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEPCATbHbIE YUeOHbIE TeiicTBUSA

1) 0a30Bble JJOrHYeCcCKHe eHCTBHS:

CaMOCTOSITeIbHO  (OPMYNHMpPOBaTh M aKTyaJu3UpoOBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAaHUs JJII CPaBHEHWS,
Kiaccudukauu u 006001eHNS;

OTIPENENIATh 1N JeATCIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPHUH HX
JOCTHYKCHUS;

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B pACCMAaTPUBAEMBbIX SIBJIICHUSIX;

pa3pabaTbiBaTh IUIAH PEIICHUS TPOOJIEeMBbl C y4€TOM aHajau3a MMEIOUTUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LESAM, OLIEHUBATh PUCKU MOCIEACTBUMN 1€ TEIbHOCTH;

KOOPJMHUPOBATH U BHITIOJIHATH Pa0OTY B YCIOBHUSX PEATHHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBUS:

BJIQ/ICTh HABBIKAMHU Y4EOHO-MCCIIEI0BATENbCKOM M TPOCKTHON €I TEILHOCTH,
HAaBBIKAMHM  pa3pelieHus mpoOJieM, CHOCOOHOCThIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3JIMYHBIX METO/IOB MO3HAHHS;

OCYLIECTBIISITh PA3JIMYHBIE BHIBl JIESITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HAHMSI, €T0 WMHTEPHpPETalnH, MPeoOpa30BaHUI0O W MPUMEHEHUIO B PAa3IUIHBIX
y4eOHBIX CHUTyallWsiX, B TOM YHCJIE€ TPH CO3JaHUU YYEOHBIX M COIMATBHBIX
MIPOEKTOB;

dbopMHUpOBaATH HAYYHBIN THI MBIIUICHHS, BIaI€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMHU;

CTaBUTb U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENIbHOU
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUsX;



BBISIBJISITh TIPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJU3WpOBaTh 3a/ady,
BBIJIBUTATh THIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JJI JJOKa3aTeIhCTBA CBOUX
YTBEPKICHUMN, 3a/1aBaTh MApaMeTPhl U KPUTESPUH PEIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJEC PCIICHHUS 3aJaddl  PE3yJbTaThl,
KPUTUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JIaBaTh OIICHKY HOBBIM CHUTYAITUsM, OIICHUBATH IPHUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IIEJICHANPABIICHHBIN IMOMCK TIEPEHOCa CPEACTB U CITOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh TICPCHOCUTh 3HAHHUS B IMO3HABATEIBHYIO M IPAKTHYECKYIO OO0JIacTH
JKU3HEEITCILHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HWJCH, MpeJiaraTh OpUTHHAIBHBIC MOJAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONHE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ unpopMmaumeii:

BJIQJICTh HABBIKAMH IOTYYCHUS WH(GOPMAIIUU M3 UCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBIIATH  IOWCK,  aHaju3, CUCTEMATU3AlMI0 M|
MHTEPIIPETAIINI0 HHPOPMAIIUN PA3IMIHBIX BUAOB U (POPM IIPE/ICTABICHUS;

co3gaBaTh TEKCTHI B pPa3IMYHBIX ¢Gopmarax ¢ y4€TOM Ha3HAYCHUS
uHpOpMAIlMK W IICJICBOM  ayJUTOPUH, BBIOMpas ONTUMAaJIbHYIO  (QopMy
NPEJICTABIICHUS U BU3YyaJIH3allvH;

OIICHMBATh JIOCTOBEPHOCTb, JICTUTUMHOCTh HH(pOpPMAIMH, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIBHO-3THYECKUM HOpMaM;

UCIIOJIb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX W  KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPraHHU3aI[MOHHBIX
3a/1a4 ¢ COOTIOIeHHEeM TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€3011aCHOCTH, TUTHCHBI,
pecypcocOepeXeHHs, MPaBOBbIX M ATHYECCKHUX HOPM, HOPM HHGOPMAIIMOHHOMN
0e301acHOCTH;

BJIAJCTh  HABBIKAMH  pACIO3HABaHWUS W 3alUTBl  WHOOpMAIHH,
nH(pOpMAIIMOHHOM 0€30TaCHOCTH JIMYHOCTH.

KommyHuKkaTHBHbBIE YHUBeEPCcaIbHbIE YUeOHbIe el cTBUS

1) oOmenme:

OCYIIECTBIISITh KOMMYHHUKAIIUXA BO BCeX chepax KU3HM;

pacCiio3HaBaTb HeBep6aanHe CpeaACTBa O6IH€HI/I}I, IIOHUMATh 3HAYCHUC
COMAJIbHBIX 3HAKOB, pPacCIlO3HAaBATh IIPCAIIOCBIIKH KOH(i)J'II/IKTHBIX CI/ITyaI_II/Iﬁ u
CMATYATh KOH(l)J'H/IKTBI;



BIAJETh  PA3JIUYHBIMU  criocobamMu  OOILIEHHST U B3aUMOJCHCTBUS,
apryMEeHTHUPOBAHHO BECTU JUAJIOT, YMETh CMAr4aTh KOH(QIMKTHBIE CUTYalluu;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUS C HCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHAasl 1eATeJIbHOCTD:

NOHUMAaTh U HCMOJb30BaTh MPEUMYLIECTBA KOMAHIHON M WHIMBHUYaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKI0TO WieHa KOJUIEKTHUBA;

OPUHUMATh [EJIM  COBMECTHOM  JAEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JAECUCTBUS MO HX JOCTHKEHUIO: COCTABJIATH IJIaH ACHCTBHIM,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OILICHMBATh KAYECTBO CBOETO BKJIJIa M KAXI0I0 yYaCTHUKA KOMAH/IbI B OOIIHiA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE TPOEKThI, OLEHMBATh HJAEH C TMO3HMIMU HOBU3HBI,
OPUTMHAJILHOCTHU, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TIOBEAEHHWE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeilicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBIIATh MMO3HABATEIIbHYIO NI€SITEIbHOCTD, BBISIBISATH
poOJIeMbI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIIbHOM
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEIILHO COCTABIIATH IIJIaH PEIICHUS] TPOOIEMBI C YUETOM UMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEANIOUYTCHHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMPATH paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JIeaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CcrocoOCTBOBaTh (OPMHUPOBAHWIO U TIPOSBICHUIO HIUPOKOW JPYAUIUU B
pa3HbIX OOJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 00pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallusiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;



BJaJ€Th HAaBbIKAMHM  IIO3HABAaTEIbHON  pedieKkcuu Kak  OCO3HaHHUS
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HUX pe3yJIbTaTOB U
OCHOBaHUM, MCHOJB30BaTh MPUEMBI pedIeKCUU JUIsl OLEHKU CUTyalluu, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO X CHHKEHUIO;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEITBHOCTH.

3) npuHATHSA ce0s U APYTUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO APYTHX Ha OMIHUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULUHU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

B mnponecce uzyuenus kypca uUHGOpPMATHKU YriyOJEHHOrO ypoBHS 6 10
Knacce oOyvaronuMucs OyayT JOCTUTHYTHI CAeAYIOLIME IPEIMETHBIE PE3yIbTaThI:

BJIQJICHHE TPEJCTABICHUAMH O poOJIM HHPOPMAIMM M CBSA3aHHBIX C HEW
IpOIECCOB B TNPUPOJAE, TEXHUKE U OOIIECTBE, MOHATUAMH «UHMOpMAIUI»,
«UH(POPMALIMOHHBIN MPOIIECC, KCUCTEMAY, KKOMIIOHEHTBI CUCTEMBbI», «CUCTEMHBIH
b dexTy, «MHPOpMaLIOHHAS CUCTEMaY, KCUCTEMA YIIPABICHUSY;

BJaJICHHE METOJaMH TMoucka uHpopmaimu B ceTd HWHTepHET, yMeHue
KPUTHYECKHU OIICHUBATh WH(OPMAIINIO, TTOYYeHHYIO U3 ceTH MHTepHeT;

yMEHHE XapaKTepu3oBaTh OOJbIIME JaHHBbIC, MPUBOAUTH IMPUMEPHI
UCTOYHHUKOB UX IIOJYyYEHUs W  HAIPaBJICHUS  UCIIOJb30BaHUs, YMEHHE
KJIaccu(UIUPOBaTh OCHOBHBIC 3aJlaydl aHallM3a JaHHBIX (IIPOTHO3WPOBAHUE,
Kiaccuduxanus, KJIaCTEpU3aLus, aHaJln3 OTKJIOHEHUI), IIOHUMAaTh
MOCJICTIOBATEILHOCTD PEIICHUS 3a7a9 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYMCTKa U OIICHKAa KauecTBa JaHHBIX, BHIOOD W/WIM TOCTPOSCHUE MOJEIH,
npeoOpa3zoBaHue JaHHBIX, BU3YaJIU3allHsl TaHHBIX, HHTEPIPETAIHS Pe3yIbTaTOB;

MOHMMAaHNE OCHOBHBIX TIPUHIIMIIOB YCTPOHCTBA M (PYHKIIMOHHPOBAHUSA
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWIIBHBIX KOMITHIOTEPOB, TEHICHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTH;

BJIAJICHUE HABBIKAMH Pa0OThl C OMNEPALMOHHBIMU CHUCTEMAMHU, OCHOBHBIMHU
BUJIAMU TTPOTPAMMHOTO O0ECTIEYSHUS JJIS PENICHHs YIeOHbBIX 3a7a4 10 BEIOpaHHOM
CIielIMaInu3aluy;

HAJINYKE MPEICTABICHUN O KOMITBIOTEPHBIX CETSAX U UX POJIM B COBPEMEHHOM
MHUpe, 0 0a30BbIX NPUHIUIIAX OPraHU3aUUUA U PYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX



ceTeil, 00 0OmuUX MpUHIUNAX pa3pabOTKM W (YHKIIMOHUPOBAHHS WHTEPHET-
MIPUIIOKECHU;

MOHMMAaHUE YTpo3 HHPOPMAIIMOHHOHN 0€30MaCHOCTH, UCTIOJIB30BAaHUE METO/IOB
U CPEICTB MPOTUBOACHUCTBHUS 3TUM yrpo3aMm, COOJIOJIEHHE Mep O0€30MacHOCTH,
MPEJIOTBPANIAIONINX HE3aKOHHOE pAaCIpPOCTPAaHCHWE TIEPCOHATBHBIX JIaHHBIX,
coOmoieHne TpeOOBaHWN TEXHUKHA O€30MacHOCTH W THUTHEHBI TIpH padboTe ¢
KOMITBIOTEpAMH U JAPYTMMH KOMIIOHCHTaMH IH(PPOBOTO OKPYKEHUS, TOHMMAHHE
MIPABOBBIX OCHOB HCITOJIb30BaHUS KOMIIBIOTEPHBIX MPOTpaMM, 0a3 JTaHHBIX U PaOOTHI
B ceTu MHTEpHeT;

NMOHMMAaHWE OCHOBHBIX MPHUHIIUIIOB JUCKPETH3AlMM PA3IUYHBIX BHUJIOB
UHPOpMAIIMK, YMEHHE ONpeaeisITh HWHPOPMAIMOHHBIH OOBEM TEKCTOBBIX,
rpauUecKkuX W 3BYKOBBIX JAHHBIX MPH 3aJaHHBIX MapaMeTpax IUCKpeTH3alluH,
YMEHHE ONPEICIISATh CPEIHIOI CKOPOCTh MEpeIau JaHHBIX, OIICHUBATh U3MCHCHHE
BPEMEHHU Tepeiaud TNpU HM3MEHEHHH WH(GOPMAIIMOHHOTO 00BbEMa JaHHBIX W
XapaKTePUCTHK KaHaja CBS3H,

YMEHHE UCIOJIB30BaTh MPH PEIICHUH 3aJa4 CBOMCTBA MO3UIIMOHHOMN 3aIHCH
YKCEJI, AJITOPUTMA ITOCTPOCHUS 3aITUCH YUCIIA B MMO3UIIMOHHOW CUCTEME CUMCIICHHUS
C 3aJJaHHBIM OCHOBAaHHUEM W TIOCTPOCHHMS YHUCIIA IO CTPOKE, CojepKalled 3aIrmch
ATOTrO YKCJIA B TO3ULIMOHHOMN CUCTEME CUMCIIEHUS C 3aJJaHHBIM OCHOBAHHEM, YMEHHE
BBITIOJHATH aprU(pMETUUYECKHE OTIEPALIMH B TTO3UIIMOHHBIX CHCTEMAaX CUUCIICHHUS,

yYMEHHE BBIMOJHATH MPeoOpa3oBaHUsl JIOTUYECKUX BBIPAKEHUU, HCIIONB3YS
3aKOHBl anureOpbl JIOTUKHA, YMEHHE CTPOUTh JIOTUYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHON HOPMAaJIbHBIX (pOopMax Mo 3aaHHOW TaOiuile
UCTUHHOCTH, HCCJIENOBAaTh 00JaCTh HMCTUHHOCTH BBICKA3bIBAHUSA, COJIEPIKAIIETO
NepeMeHHbIC, PeIlaTh HECIOKHBIC JIOTUUECKUE YPAaBHEHUS U CUCTEMbI YpaBHEHUN;

NMOHUMaHWE 0a30BBIX QJITOPUTMOB OOpPa0OTKM YHCIOBOM W TEKCTOBOMU
uHbOpMaIMK (3aITUCh YUCET B TMO3UIIMOHHON CHUCTEME CUUCIICHHS, HAXOXKICHHE
BCEX MPOCTHIX YHCEN B 3aJJaHHOM Juana3oHe, 00paboTka MHOTOPA3PSIIHBIX ETBIX
qyCell, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB MOUCKA U COPTHUPOBKH,
YMEHHE ONpPENeNsATh CIO0KHOCTh HM3y4aeMbIX B Kypce Oa30BBIX aIrOpUTMOB
(cyMmMupoBaHUE DJJIEMEHTOB MacCHBa, COPTUPOBKAa MaccuBa, MepeOOpHBIE
QITOPUTMBI, IBOMYHBIA TIOMCK) W MPHUBOJUTH NMPUMEPHI HECKOJIBKUX aJIrOPUTMOB
Pa3HOM CI0KHOCTH JJIs1 PEIIECHUST OJTHOM 3a/1a4u;

BJIQJICHHE YHUBEPCAIBHBIM SI3BIKOM IMPOTPAMMHUPOBAHHS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHuUsMH O Oa30BBIX THIAX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE WCIOJIb30BaTh OCHOBHBIC  YIPABISAIONINEC
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAIW3 TNPEIJIOKEHHON MPOrpamMMbI:
OTIPEJICISITh PE3YNIBTATHl PAOOTHI MPOTPAMMBI MPHU 3aJaHHBIX WCXOHBIX JTaHHBIX,
OTIpEJIeNSITh, TPU KAKUX HCXOJHBIX JAHHBIX BO3MOJXKHO TOJIYYCHHE YKa3aHHBIX



pE3YJIbTATOB, BBISABIATH JAaHHBIE, KOTOPbIE MOTYT MPUBECTH K OUIMOKE B padoTe
pOrpaMmsl, GOPMYIUPOBATH MPEIOKEHUS 10 YIAYUIIEHUIO TPOTPAMMHOIr0 KO/a;

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

YMEHHE UCTIONb30BaTh AJIEKTPOHHBIE TAOIMIIBI I aHATU3a, IPECTABICHUS U
00pabOTKM NaHHBIX (BKJIIOYAs BHIYUCIEHHE CYMMBbl, CPEIHETO apuPMETHIECKOTO,
HaMOOJBIIEr0O W HAMMEHBILIEro 3HAYEeHWH, pElIeHHe YpaBHEHUM, BBIOOD
ONTUMAJIBHOTO  pelIeHusi, TMoAO0Op JUHUM  TpeHAa, pelleHue  3ajad
IPOrHO3UPOBAHUA ).

B mnponecce uzyuenuss kypca MHGOpPMATHKU YrayOnéHHOTO ypoBHsS 6 11
Knacce oOyvaromuMucs OyayT JOCTUTHYTHI CIeAYIOUIME PEIMETHbIE Pe3yIbTaThl:

YMEHHE CTPOUTh HEPAaBHOMEPHBIE KOJbI, JOMYCKAIOIIME OJHO3HAYHOE
JIEKOANpPOBaHUE CcOOOIIeHUH (TpeUuKCHbIE KO/BI), MCHOJIb30BaTh MPOCTEHIINe
KOJIbl, KOTOPBIE TO3BOJISIIOT OOHAPYKUBATh U UCIPABIATH OMIMOKH MpPU Mepeaade
JAHHBIX, CTPOUTH KOJI, 00€CTEeUMBAIOIINNA HAWMEHBIIYI0 BO3MOXKHYIO CPEIHION0
JUIMHY COOOUIEHUS MPU HM3BECTHOM YacTOT€ CUMBOJIOB, MOSCHSTH MPUHIUIIBI
paboThI MPOCTHIX AIITOPUTMOB CHKATHUS JAHHBIX;

YMEHHE pelaTh aJrOpUTMUYECKUE 3aJauH, CBSI3aHHBIE C aHAJIU30M rpados
(33124 MOCTPOEHMSI ONTUMAJIBHOTO ITyTH MEXAY BEepLUIMHAMHU Ipada, orpeneacHus
KOJIMYECTBA  Pa3IW4HBIX IyTed MEXJy BepIIMHAMU OPUEHTUPOBAHHOIO
alMKJINYECKOTo rpada), yMEeHHE UCIIOIb30BaTh IEPEBbS PU AaHAIM3€E U TIOCTPOCHUU
KOJIOB U IS NPEACTaBICHUS apu(PMETUUECKUX BbIPAXKEHUH, IPU pEIICHUU 3a]ad
IIOMCKA U COPTUPOBKH, YMEHHUE CTPOUTH JEPEBO MIPHI 110 3alaHHOMY AJITOPUTMY,
pa3palaThIBaTh 1 0OOCHOBBIBATh BHIUTPHIIIHYIO CTPATETUIO UTPHI;

yMEHUE pa3pabaTbiBaTh W pEaJM30BbIBATh B BHUJAE Iporpamm 0a3oBbIe
QITOPUTMBI, YMEHHME MCIOJIb30BaTh B IPOrpaMMmax JAaHHBIE PAa3IMYHBIX THUIIOB C
y4€TOM OIpaHMYEHUH HAa JAUAana3oH MX BO3MOXXHBIX 3HAYECHHH, NPHUMEHSTH IPU
pELIeHNH 3a]a4 CTPYKTYpPBI TaHHBIX (CIIMCKH, CIOBApH, CTEKH, OUEPEIH, 1EPEBB),
UCIIOJIB30BaTh 0a30Bble ONEpallMd CO CTPYKTYpaMH JIaHHBIX, [PUMEHATH
CTaHJAPTHbIE U COOCTBEHHBIE MOAMIPOrPaMMBbI JIJIsl 00paOOTKH YUCIIOBBIX IaHHBIX U
CHUMBOJIBHBIX CTPOK, HCIOJb30BaTh IpHU pa3paboTKe mporpamMm OUOIMOTEKH
MNOJIMpPOrpaMM, 3HaTh (PYHKIMOHANBHBIE BO3MOXXHOCTH HHCTPYMEHTAJIBHBIX
CPEICTB Cpe/bl pa3paboTKU, yMEHUE UCTIOIb30BaTh CPEACTBA OTJIAJKU MTPOrPaMM B
cpelie MporpaMMHUpPOBAHMSI, YMEHHUE TOKYMEHTUPOBATh POrPAMMBI;

YMEHHE CO3/1aBaTh B€O-CTPAHULIBI;

BJIaJICHUE OCHOBHBIMH CBEICHUAMH O 0a3ax JaHHBIX, X CTPYKTYpE, CPEACTBAX
co3JlaHusi U pabOThl C HUMHU, YMEHUE HUCIOJIb30BaTh TaOJUUYHbIC (PESIUOHHEIE)
0a3bl JaHHBIX (COCTAaBJIAThH 3alPOCHl B 0a3ax JAHHBIX, BBIIOJHATH COPTUPOBKY U



MOMCK 3amuced B 0a3e NaHHBIX, HANOJHATH pa3paboTaHHYIO 0a3zy NaHHBIX) U
CHPaBOYHBIE CHCTEMBI,

YMEHHE HCMOJIb30BaTh KOMIIBIOTEPHO-MATEMAaTHUYECKIE MOJEIN AJis aHAIU3a
00BEKTOB U MPOIIECCOB: (POPMYIHPOBATH 1IEIb MOACIUPOBAHUS, BBIIIOIHATH AHAIN3
pE3yJIbTATOB, MOJYYEHHBIX B XOJ€ MOJEIMPOBAHUSA, OIIEHUBATh COOTBETCTBUE
MOJEIN MOJEIUPYEMOMY OOBEKTY WM IPOLECCY, NPEACTABIATh PE3YJIbTAThI
MOJICTTUPOBAHMsI B HATJISITHOM BHJIE;

YMEHHE OpraHU30BBIBaTh JHMYHOE WH(GOPMAIIMOHHOE MPOCTPAHCTBO C
UCTIOJB30BAaHUEM PA3JMYHBIX CPEICTB IUQPOBBIX TEXHOJOTHH, TOHUMAaHHE
BO3MOXKHOCTEH IUQPPOBBIX CEPBUCOB T'OCYAAPCTBEHHBIX YCIYT, LHU(POBBIX
00pa30BaTEIbHBIX CEPBUCOB;

NOHMMAaHUE OCHOBHBIX MPHUHIIMIIOB PabOThI, BO3SMOXKHOCTEH M OTpaHUYCHHUSI
NPUMEHEHUS! TEXHOJIOTHI MCKYCCTBEHHOTO HMHTEIUIEKTA B Pa3MYHBIX 00JACTAX,
HaJIMYME TPEJCTAaBICHUN O Kpyre peniaeMbix 3ajad MAalIMHHOTO OOydeHHs
(pacriozHaBaHus, KiIaccU(PUKAKMKU U MPOTHO3UPOBAHUS) HAMYUE MPEACTABICHUIM
00  WCHONB30BaHMM  HMHOOPMAIMOHHBIX  TEXHOJOTHH B Pa3IUIHBIX
npodeccuoHanbHBIX chepax.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne | HaummeHoBaHue
Kourpoun (xudposbie)
n/ | pa3aesoB U TeM IIpakTH4ec
Bcero = Hble o0pa3oBarteJib
n NPOorpamMmmabl KHe padoThbl
padoThI HbIe pecypchbl
Paznea 1. HHudgpoBast rpaMOTHOCTH
Kommnerotep -
YHUBEPCAJIBHOE
1.1 | yctpoiicTBO 6
00paboTKu
JTAHHBIX
19 [Iporpammuoe 5
obecrnieueHue
KomnbroTepHbie
1.3 P 5 https://resh.edu.
ceTu
ru/
Nudopmarmonn
1.4 | as 7 2
6e30macHOCTh
Hroro mo pazneny 24
Paznea 2. TeopeTrudueckue oCHOBbI HHGOPMATHKH
[IpencraBnenue
2.1 | wHboOpManyu B 19 2
KOMITIbIOTEPE
59 OcHOBBI 14 1
anreOpbl JTOTUKU
23 KommbrorepHas ; 1
apudmeTnka
Uroro no pazneny 40

Pazgea 3. AiropuTmMsbl ¥ IPOrpaMMHUPOBAHKE



https://resh.edu.ru/
https://resh.edu.ru/

Beenenue B
3.1 | mporpammupoBa 16 0.5
HUE
3.2 Bcniomorarensn 3 5
BIC AJITOPUTMBI
33 YHucieHHsie 5 3
METOJIbI
ANTOpUTMBI
Opabd
3.4 | OOPADOT 5 1 https://resh.edu.
CUMBOJIBHBIX
ru/
JTAaHHBIX
ANTOpUTMBI
3.5 | oOpaboTku 10 3.5
MacCHBOB
Uroro no pazneny 44
Pasznen 4. UndopmManmoHHbIe TEXHOJIOTHHA
O6paboTtka
4.1 | TEKCTOBBIX 6 2.5 https://resh.edu.
JOKYMEHTOB ru/
4.2 | Awnanus JaHHBIX 8 3
Utoro no pazneny 14
Pe3epBHOE Bpems 14
OBIIEE
KOJIMYECTBO
136 0 21.5
YACOB I1O0

I[TPOTPAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KonuvecTBo yacos JIEKTPOHHBbIE
Ne | HammenoBaHue
Konrpoun (uu¢pposbie)
n/ | pa3zenoB U TeM IIpakTnuec
Bcero | Hble o0pa3oBareJib
n NPOorpamMmmabl KHe padoThbl
padoThbI HbIE pecypchbl
Paspnen 1. Teopernueckue 0CHOBbI HH(pOPMATHKH

1.1

Nudopmanus u
UH(GOPMAIIOHH
bI€ MPOLIECCHI

10

2.5

https://resh.edu.
ru/

1.2

MonenupoBanu

€

Hroro no pazneny

18

Pa3zznen 2. AIrOpuT™MBbI U MPOrPpaMMHUPOBAHHE

2.1

DJIIeMEHTHI
TEOPUH
aJTOPUTMOB

https://resh.edu.
ru/

2.2

ANTOPUTMBI U

CTPYKTYpbI
JTAHHBIX

28

10

2.3

OCHOBBI
00BEKTHO-
OPHUECHTHPOBAHH
oro
IporpaMMHpPOBa
HUS

16

4.5

Hroro no pazneny

50

Paznen 3. UugopmanmonHbie T

€XHOJIOI'nn

3.1

KomnrsroTepHo-
MaTEMaTU4ECKO
e

MOJIEJTUPOBAHUE



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

3.2 | ba3bl gaHHBIX 10 4 https://resh.edu.
ru/
3.3 | Beb-caiitsl 14 4
3.4 KommnsrorepHas 3 35
rpaduxa
35 5D 8 3
MO/JICTTHPOBAHHE
Uroro no pazneny 48
PesepBHOE Bpems 20
OBIIEE
KOJIMYECTBO
YACOB IO 136 36.5

ITPOTPAMME



https://resh.edu.ru/
https://resh.edu.ru/

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

Kon
NnpoBepsieMoro
TpeOOBaAHUA

IIposepsiemble TPeOOBAHUS K NPeIMETHBIM
pe3yJibTaTaM OCBOE€HUS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl CpeHero o01ero odpa3oBaHus

1.

3namo (nonumamu)

1.1

Ilonnmanue OCHOBHBIX MMPUHIOUIIOB yCTpOﬁCTBa 151
(byHKL[I/IOHI/IpOBaHI/ISI COBPCMCHHBIX CTAallMOHAPHBIX 151
MOOMJIBHBIX KOMITBIOTCPOB; TeHI[eHI_[I/Iﬁ pPas3BUTUA
KOMITBHOTCPHBIX TCXHOHOFHﬁ; BJIaACHUEC HAaBbIKAMH pa6OTBI C
OIICpAllMOHHBIMU CHUCTEMAMU W  OCHOBHBIMH  BUJAAMHU
IMporpaMMHOro obecrieueHus AJI pCHICHU A y‘le6HLIX 3aJgad

I10 BBI6paHHOﬁ cricuuajain3annu

1.2

Hannuune Hpe,IICTaBJIGHI/Iﬁ 0) 0a30BBIX IMpUHOUITaXx

opraHu3anuvu 1 (1)YHKIIPIOHPIPOB3HH51 KOMITBIOTCPHBIX cerent

1.3

Ilonumanue OCHOBHBIX IMIPUHOUIIOB AUCKPCTHU3alINHU

Pa3TUYHBIX BUAOB HHPOPMALIUU

1.4

[Tonnmanue 6a30BBIX AITOPUTMOB OOPAOOTKH YHMCIIOBOU H
TEKCTOBOW HWHGOpMAIUM (3allUCh YHUCENI B IO3UIIMOHHOM
CUCTEME CUUCIICHHUSI, JETMMOCTh LIETbIX YUCEN;, HAX0XKICHHUE
BCEX IPOCTBIX YHCEN B 3aJIlaHHOM JHamna3oHe; oOpaboTka
MHOTOPA3PSAHBIX MEIBIX YUCEN; aHAIN3 CUMBOJBHBIX CTPOK

U JPYTrUX), aITCOPUTMOB MOUCKA U COPTUPOBKHU

1.5

3HaHue (GyHKITMOHAIBHBIE BO3MOXHOCTH

WHCTPYMEHTAJIbHBIX CPEJICTB CPEIbl pa3pabOTKu

1.6

Bnanenne OCHOBHBIMH CBEACHHAMH O 0a3zax MAHHBIX, HX

CTPYKTYypE, CPEJICTBaX CO3/IaHMS U PAOOTHI C HUMH

1.7

[ToHnmMaHne BO3MOYKHOCTEM M OTPAHWYEHHM TEXHOJOTUHI
UCKYCCTBEHHOIO HHTEIJIEKTa B Pa3JIMYHBIX OOJACTAX;

HaJINn4uc HpeI[CTaBJ'ICHI/Iﬁ 00 HUCIIOJb30BaHUH




UH(OPMAIIMOHHBIX TEXHOJIOTU I B pa3INYHBIX

npodeccruoHaIbHbIX chepax

1.8

Brnanenue TeopeTMYECKHMM — amnmaparoM, IO3BOJIAIOLIMM
OCYLIECTBIIATh MPEACTABICHUE 3aJaHHOIO HATypaJbHOI'O
YyCila B PaA3IMYHBIX CUCTEMax CYMCIICHMS; BBIIIOJIHATH
npeoOpa3oBaHUsl  JIOTMUECKUX  BBIPAKEHMM, HUCHOJB3YS
3aKOHBI aNreOpbl JOTUKH; ONPEAENSITh KpaTyailliuii IyTh BO
B3BEIICHHOM Tpad)e U KOJIMYECTBO MyTeH MeX Ay BEPIIMHAMHU

OPUCHTUPOBAHHOTO AITUKIINYCCKOTO rpa(ba

Ymemo

2.1

YMeHHE UCIONb30BATH  KOMIIBIOTEPHO-MATEMATUUYECKHE
MOJeNM  JUId  aHaiM3a  OOBEKTOB U IPOLIECCOB:
dbopMynHpoBaTh 1I€JIb MOJIECIUPOBAHUS, BBHIMOIHATH aHAU3
pe3yJbTaToOB, TMOJYYEHHBIX B XOAE MOJEIMPOBAHUS;
OLICHMBATh aJI€KBATHOCTh MOJEJIM MOJEIUPYEMOMY OOBEKTY
WIM NPOLIECCY; MIPEACTABIATh PE3YyIbTaThl MOACIUPOBAHNS B

HarjiigfHoM BHAC

2.2

YMmenne kiaccupUIMpPOBaTh OCHOBHBIC 33/lauydl  aHAIIN3A
TaHHBIX (TpOTHO3MpPOBAHUE, KJIaccu(UKaIms,
KJIacTepu3aIus, aHam3 OTKJIOHCHHUH ); IOHUMATh
MIOCTICIOBATEIIBHOCTH PEIICHUS 3a/1a4 aHaIn3a JIAaHHBIX: cO0p
NIEPBUYHBIX JaHHBIX, OYMCTKA W OICHKA KauyecTBa JIaHHBIX,
BEIOOp W (WJIM) TIOCTPOCHHE MOJCIH, TpeoOpa3oBaHUE
JAHHBIX,  BHU3yalu3alUs  JaHHBIX, UHTEpIIpETaIs

pe3ybTaTOB

2.3

YMenue onpenensite HHOOPMAITMOHHBIA 00BEM TEKCTOBBIX,
rpagudeckuXx W 3BYKOBBIX JIaHHBIX TPU  3aJaHHBIX
napaMeTpax IMUCKPEeTH3aluu. Y MEHUE ONPEAEATh CPEIHIO0
CKOpOCTh MEpeAayu JaHHBIX, OILICHUBAaTh W3MEHEHHUE
BPEMEHHM TMepefayu MpU HU3MEHEHUU HUH(GOPMALMOHHOTO

00b€Ma JaHHBIX U XapaKTEPUCTUK KaHAJIA CBS3U




2.4

YMeHue CTpouTh KO, OO0ecnedyuBarolMii HAaUMEHBIIYIO
BO3MOXXHYIO CPEIHIOI0 JJIMHY COOOUIEHUS NMPU HU3BECTHOU

9aCTOTC CUMBOJIOB

2.5

YMeHue WuCNoJIb30BaTh IPU PEIICHUM 3a7a4 CBOWCTBA
MO3UIMOHHOW 3alMCH  YMCEJI, AJITOPUTMBI IOCTPOECHUS
3allUCU 4YHCJIa B IIO3UIMOHHONW CHCTEME CUHMCICHHUS C
3aJJaHHBIM OCHOBAaHMEM M IIOCTPOCHHUS YHUCIIA IO CTPOKE,
COJZIepKAIIEH 3alMCh 3TOr0 YUCJA B MO3ULIMOHHOU CHUCTEME
CUHCIIEHUS C 3aJaHHBIM OCHOBAHUEM; YMEHHUE BBIIIOJIHATH
apuMeTHYECKHE Olepalui B TO3UIMOHHBIX CHCTEMax

CUHCIICHUA

2.6

YMenue CTPOUTD JIOTHYCCKOC BBIPAKCHUC B JIHST)IOHKTI/IBHOI;’I
U KOHBIOHKTHUBHOM HOPpMaJIbHBIX (1)0pMaX I10 SaﬂaHHOﬁ
Ta6J'II/III€ HNCTHUHHOCTH, HCCIICA0BATH 00J1aCTh HMCTHHHOCTH
BBICKA3bIBaHMUA, CoaCpKaero MNCPCMCHHBIC, peuiaTtb

HCCJIOKHBIC JIOTUYCCKNC YPABHCHHUA

2.7

YMeHne pemiaTh alrOpUTMUYECKUE 3a/1adH, CBSI3aHHBIE C
aHanu3oM TrpadoB (3a1a4u MOCTPOEHHUS ONTUMAIBLHOTO MYTH
MEeXAy BeplIMHaMu Tpada, ompeneneHus KoJIudecTBa
Pa3IMYHBIX IIyTEH MEXKIY BEPIIMHAMU OPUEHTUPOBAHHOTO

aIMKJIMYeCcKOro rpada)

2.8

YMeHune UCIoab30BaTh A€PEBbs IIPU aHAIN3E U [IOCTPOCHUU
KOJIOB U ISl IPEJCTABICHUS apU(PMETUUECKUX BBIPAKECHUI,
IIPY PELIEHUH 3a]1a4 [IOMCKA U COPTUPOBKHU; YMEHUE CTPOUTH
JIEPEBO UTPHI 1O 33JaHHOMY aJITOPUTMY; pa3padaTbiBaTh U

000CHOBBIBATh BBIUTPHIITHYIO CTPATETHUIO UTPHI

2.9

YMeHHEe aHalu3UpOBaTh AJITOPUTMBI C HCIIOJIB30BaHUEM
TaOJIUI] TPACCUPOBKH; OMNPEACIATh O3 HCIOIb30BaHUS
KOMITbIOTEpA  PE3YJIAbTAThl  BBHINOJHCHUS  HECIIOXKHBIX
nporpaMM,  BKJIIOYAIONMIMX  IIUKJIBI,  BETBICHUA U

[moAInporpaMmel, Ipu 3aJaHHBIX HCXOAHBIX JaHHBIX




2.10

YMeHne omnpenensarth CIOXKHOCTh H3y4yaeMbIX B Kypce
0a30BbIX AITOPUTMOB (CYMMHPOBAHHUE AJIEMEHTOB MAaCCHUBA,
COPTUPOBKA MaccHBa, NEPEOOPHBIE aNTOPUTMBI, IBOMYHBIN
MOUCK) W TPUBOAUTH MHPUMEPHI HECKOJIBKUX QJITOPUTMOB

Pa3HOM CIOXHOCTH JIJIsl PEILICHUs OAHOU 3a/1auu

2.11

Bramenne yHHBEpCaIbHBIM SI3BIKOM IIPOrPAMMHUPOBAHHUS
Boicokoro ypoBHs (Ilackanws, Python, Java, C++, C#),
IpEeACTABICHUAMHU O 0a30BBIX THUIAX JAHHBIX M CTPYKTYpax
JAHHBIX; YMEHHE HCIOJh30BaTh OCHOBHBIC YIIPABISIOIIME
KOHCTPYKIIUH; yMEHUE OCYIIECTBIIATh aHaJIn3
IPEIOKEHHON — MPOrpaMMBbl:  ONPENENIATh  PE3YIBTAThI
paboThl MpOrpaMMbl MPH 3aJaHHBIX HMCXOJHBIX JaHHBIX;
OIpENENATh, NPH KAKMX HCXOMHBIX JaHHBIX BO3MOXHO
HOJYYEHHE YKa3aHHBIX pE3YJIbTAaTOB; BBIABIATH JaHHBIE,
KOTOpbIE MOT'YT IIPUBECTH K OLIKOKE B pabOTE MPOrpaMMEl;
bopMyIHpOBaTH HPEII0KECHHS 1o YIAYUIIEHUIO

IMporpaMMHOro Koaa

2.12

YMeHue peaan30oBbIBaTh HA BBIOPAHHOM JTsl U3YUYEHUS SI3bIKE
nporpaMMupoBaHusi Bbeicokoro yposHs (Ilackans, Python,
Java, C++, C#) TumoBble anropuTMbl 0OpaOOTKM dHCED,
YHCJIOBBIX MOCJIeIOBATEIHLHOCTEH u MaCCHBOB:
NpelcTaBlieHne 4Yuciaa B BUAEe Habopa  MPOCTHIX
COMHOXHUTEIICH; HaXxO0KIEeHUE MaKCUMaJbLHOU
(MUHHMAIIbHON) IUQPHI HATYPATHHOTO YUCIA, 3aITUCAHHOTO
B CUCTEME CUMCIICHUS C OCHOBaHUEM, HE MpeBbImatomum 10;
BBIUMCIICHUE OOOOMIEHHBIX XapaKTEPUCTHK AJIEMEHTOB
MacCMBa WJIM YHCIOBOW TMOCIIEIOBATEIBHOCTA (CYMMBI,
IPOU3BEACHUS CPEIHETO apu(PMETHIECKOTO, MUHUMAIHLHOTO
U MaKCUMaJIbHOTO DJJIEMEHTOB, KOJMYECTBA DJIEMEHTOB,
YIIOBJIETBOPSIIONINX 33aJIaHHOMY YCJIOBHUIO); COPTHUPOBKY
DJIEMEHTOB MAacCHBA; YMEHHE HCIIOJIb30BaTh B MpOrpamMmax
JAHHBIC PA3JINYHBIX THUIIOB C YYE€TOM OTrpaHUYCHUN Ha

AUaria3dod HNX BO3MOXHBIX 3H3‘-I€HHI>1, IIPUMCHATL IIPpH




pelieHnyd 3ajad CTPYKTYpPhl JaHHBIX (CIHCKH, CIIOBapH,
CTEKH, O4YEepEeNH, NEpPEeBbs); NPHUMCHITh CTAHIAPTHBIC H
COOCTBEHHBIE MOJMNPOTPaMMBbI JJisl 0OPaOOTKH YHUCIOBBIX
JAHHBIX WM CHUMBOJIBHBIX CTPOK; MCIOJB30BaTh IPHU
pa3paboTke mporpaMM OMOJMOTEKH MOINPOTPaMM; YMEHUE
UCIIOJIb30BaTh CpEACTBA OTJIAJKU MporpamMM B Cpefe

IPOrpaMMHPOBAHUS

2.13

YMeHHe UCIoIb30BaTh AIEKTPOHHBIE TAOIUIBI 1)1 aHAIN3A,
npeicTaBieHuss W oO0pabOTKM JaHHBIX (BKJIKOYash BbIOOD
ONTUMAJIBHOTO pEeLIeHUs, MOA00p JMHUU TPEHJA, PEeIIeHHUe
3a/1a4y MPOTrHO3WPOBAHMS ); yMEHHUE UCTIOJIb30BATh TA0IMYHbIE

(peJ'ISIIII/IOHHBIG) 0asbl HaHHBIX U CIIPABOYHBIC CUCTCMBbI

2.14

YMeHHe OpraHu3OBBIBATH JUYHOE  HMH(OPMAIIMOHHOE
OPOCTPAHCTBO C UCIOJB30BAHUEM PA3JIMUYHBIX CPEJICTB
U(POBBIX  TEXHOJOTHUM;, TOHUMAaHUE  BO3MOXKHOCTEU
U(GPOBBIX CEPBUCOB T'OCYNAPCTBEHHBIX YCIYT, HMU(PPOBBIX

06paSOBaT€HBHLIX CCPBHUCOB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IHO UH®OPMATHUKE

Konx

IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS

1

Hudposast rpaMOTHOCTh

1.1

OCHOBHEIC TCHACHI WA PAa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHUH.
HapaHJIeJIBHBIe BBIYHMCJICHHA. MHOI‘OHpOHeCCOpHBIG CHCTCMBEI.
PaCHpeﬂeHéHHBIe BBIYHUCIIUTCIIBHBIC CUCTCMBI U 06pa60TKa

OOJIBIIINX JAaHHBIX

1.2

[IpyHIMOBI ~ MOCTPOEHWUS W anmapaTtHble  KOMIIOHEHTHI
KoMIblOTepHbIX ceTeld. CereBble MpoTokoibl. Cerb HWHTEpHET.
Anpecanus B cetu Mutepuet. [Iporokonsr creka TCP/IP. Cucrema
noMeHHbIX UMEH. Paznenenue IP-cetm Ha mojcetu ¢ MOMOIIBIO

MAacCOK IOJICeTeH

1.3

daiinoass cucrema. Ilouck B aitnoBoit cucteme. IlpuHITUIIBI
pa3MellleHrs U UMEHOBaHUs (ailyioB B JOJTOBPEMEHHON MaMSTH.

[ITaGmoHBI 17151 onMcanust Tpyn (aiyioB

1.4

CKOpOCTB nepcaadyn JaHHBIX. 3aBHCUMOCTh BPCMCHHU IICpCaadu OT

UH(GOPMAIIMOHHOTO 00BEMA TAHHBIX U XapaKTEPUCTHUK KaHAIA CBA3U

1.5

MudpoBanne pganHbiX. CHUMMETpUYHBIE H HECUMMETPUYHBIC
mudpel. [Mludper npocroit 3amensl. [udp Ieszaps. udp

Bwxenepa. Anroputm mudpoBanust RSA

1.6

Konpl, mo3Bosstomue oOHApPYKMBATh W HMCHPABISITH OIIHOKH,
BO3HUKAIOIIME TpU Tepenaye AaHHbIX. PaccrosiHne XsMMUHTa.

Konuposanue ¢ nopropenrem 6utoB. Kogasr XamMMuHra

TeopeTndeckue 0CHOBBI HHDOPMATHKA

2.1

JIBonuHOe KOoaupoBaHHE. PaBHOMEpHBIE U HEPaBHOMEPHBIE KOJBI.
JlekonupoBaHUE€  COOOIIEHMM,  3aMMCaHHBIX C  MOMOIIBIO
HEPAaBHOMEPHBIX KOJOB. YcnoBue Pano. [locTpoeHne 01HO3HAYHO

ACKOAUPYCMbBIX KOAOB C IIOMOIIBIO ACPCBA




2.2

TeopeTnueckue MNOAXOAbl K OIEHKE KOJIMYECTBA HH(OpMAIUH.
Enununsl u3mMepeHus KoiaudecTBa HHGMoOpManuu. AjgaBUTHBIN
NOJXO0Jl K OLEHKE KoJu4ecTBa MHPOpMAaLUU. 3aKOH aJIUTUBHOCTH
unpopmaru. Popmyna Xaptiu. MHbopmanuss U BEpOSTHOCTb.

®opmyna llleHHoHa

2.3

Cuctembl cuucienus. Pa3BépHyTas 3amuch HEIbIX U JPOOHBIX YUCET
B TMO3HMIIMOHHOM cHCTeMe cuHciicHus1. CBOiiCTBa MO3MIIMOHHOU
3alUCH YHUCJA: KOJUYECTBO HU(P B 3alUCH, NMPU3HAK JIEITUMOCTU
YyCclla HA OCHOBAaHHWE CHUCTEMBI CUHUCICHHS. AJITOPUTM MEPEBOJA
1eJ0ro 4ucia u3 P-u4HONM CUCTEMBI CUHCICHUS B JCCATUYHYIO.
AJTOpUTM TIepeBOja KOHEUHOW P-uuHOM apo0u B JECATUUYHYIO.
ANTOpUTM TIepeBOja IEJOr0 YHcia M3 ACCATUYHOM CHUCTEMBbI
cuucienus B P-uunyro. [lepeBoa koHeUHOM AecATUYHOM ApoOu B P-
WYHYIO. /[BOMYHAs, BOCBMEpHUYHAsA U IIECTHAAATCPUYHAS CUCTEMBI
CUHMCJICHUS, CBSI3b MEXJY HUMH. Apudmeruueckue omepanuu B

IMO3UITMOHHBIX CUCTEMAaX CUHMCIICHUA

2.4

TpOI/I‘{Ha}I YpaBHOBCHICHHAA CUCTCMaAa CYUHUCIICHUA. I[BOI/I‘IHO-

JACCATHYHAasA CUCTCMA CUUCIICHUA

2.5

Komuposanne tekcroB. Komupoka ASCIl. OnnoGaliTHBIC
komupoBkr.  Crammapr UNICODE. Komuposka  UTF-8.

Omnpenenenne HHPOPMAITMOHHOTO 00BEMA TEKCTOBBIX COOOIICHUI

2.6

KoaupoBanne nzobOpaxenuit. Onenka MHHOPMAIMOHHOTO 00BEMa
rpaduyecKuX AaHHBIX TPH 3aJaHHBIX Pa3peIICHHH W TIyOuHE
KoaupoBaHus 1Bera. l[[BeroBeie mopenu. KoaupoBaHue 3ByKa.
Onenka WHPOPMAIIMOHHOTO 00BEMA 3BYKOBBIX JAHHBIX IPHU

3aJaHHBbIX 9aCTOTC NUCKPCTHU3alIUU U PASPAAHOCTH KOJUPOBAHUSA

2.7

Anre6pa moruku. [lonsaTtue BbicKa3biBaHUS. BbICKa3biBaTeNbHbBIE
dbopmbl (TpeaukaTsl). KBaHTOPHI CyIIeCTBOBAHUS U BCCOOIITHOCTH.
Jlornueckue onepauuu. Tabauupsl wucTUHHOCTH. Jlornueckue
BbIpaKeHUs. Jlorndyeckue TtoxaecTBa. Jlormueckue onepanuu u

orcpanru Haa MHOKCCTBAMM.




3aKkoHbl anreOpbl JIOTUKH. OKBUBAJICHTHBbIE MPEe0Opa3oBaHUs
JIOTUYECKUX BBIPAKECHUN. Jlormyeckue ypaBHEHUS U CHUCTEMBI
YPAaBHEHUM.

Jlornueckue (QyHKUMH. 3aBUCHUMOCTh KOJMYECTBA BO3MOMXHBIX
JIOTUYECKUX (PYHKIUH OT KOJMYECTBA apTyMEHTOB.

Kanonnueckue Gpopmbl TOruyecKuX BbIpaKeHUN

2.8

COBepH_IGHHBIG AU3BbIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbLHBIC

(bOpMBI, AJITOPUTMBI UX TTIOCTPOCHUA I10 Ta6J'II/IL[€ HNCTUHHOCTH

2.9

Jlormueckue DBraeMEHTBl B COCTaBE KOMIbIOTEpa. Tpwurrep.
Cymmarop. MHoropaspaansiii cymmarop. I[loctpoenne cxem Ha
JIOTUYECKUX JIEMEHTAX MO 3aJaHHOMY JIOTUYECKOMY BBIPAXKEHUIO.

3anuck JJOTHYECKOTro BBIPAKCHUA 110 JIOTUYECKOM CXEME

2.10

Mogaenu u monenupoBanue. Llenu moaenupoBanusi. AJI€KBaTHOCTh
MOJCH MOJEIUPYEMOMY OOBEKTY WM Tporieccy. Dopmanu3anus
MPUKJIAJAHBIX 3a]1a4.

[IpencraBnenne pe3yabTaToB MOACITUPOBAHUS B BUJIC, YIOOHOM JIJIst
BOCIIPUSATHSI 4YeJloBEeKOM. ['paduueckoe Mpe/cTaBIeHUE JTaHHBIX

(cxeMbl, TaOIHIIBI, TPadUKH).

2.11

[IpencraBieHne  LENbIX YUCET B HaMATH  KOMIIbIOTEpA.
OrpaHu4eHHOCTh AMANa30Ha YKCEI NP OTPAHUYECHHUH KOJIMYECTBA
paspsanoB. llepenonHenue pa3psaHord ceTku. be33HakoBble U
3HAKOBBIC JTaHHBIC. 3HAKOBBIM OHMT. J|BOMYHBIN MOMOJHHTCILHBIN
KOJl OTPULIATEIIbHBIX YUCET.

[To6utoBeie noruueckue oneparuu. Jlornueckuii, apudpmMeTndecKuit
u nukiandeckuii capurd. llludpoBanue ¢ momompro MOOUTOBOM

onepanuu «uckimovaromiee MIIN»

2.12

[IpencraBneHre BEMIECTBEHHBIX 4YHMCEI B IIAMSATH KOMIBIOTEpA.
3Havamass 4YactTb M NOPSAOK 4Yucia. Juama3oH 3HavYeHUI
BeILECTBEHHBIX yncen. [Ipobiembl XpaHEeHHUsI BEIIECTBEHHBIX YHCE,
CBSI3aHHBIE C OTPAHMYECHUEM KOJWYECTBA pa3psaoB. BeimosHeHue
omnepanuil ¢ BEUIECTBEHHbIMU YMCIAMH, HAKOIUIEHHE OIIMOOK IMpHU

BBIYUCJIICHUAX




2.13

I'padpsr. OcHoBHBIE TOHATHSA. Buasl rpados. Onucanue rpados ¢
IOMOLIBIO MAaTpPULl CMEXKHOCTH, BECOBBIX MAaTpHUIl, CIIHCKOB
CMEXHOCTU. PerieHne aaropuTMHUYECKUX 3a/Jad, CBSI3aHHBIX C
aHanu3oM rpadoB (IMOCTPOCHUE ONTUMAIBLHOIO IYTH MEXKIY
BEpIIMHAMH rpada, OnpeneseHue KOJIMYECTBAa PA3IUYHbIX MyTeH

MEX1y BEPIIMHAMHU OPUEHTUPOBAHHOIO ALIMKJIMYECKOT0 rpada)

2.14

HepeBbs. bunapuoe nepeBo. JlepeBbsi moucka. CriocoObl 00xoja
nepeBa. IIpeacTaBienne apuMETHUYECKHX BBIPAKECHUH B BHUIE
nepea. lcnomp3oBanwe rpad)oB W JEPEBBEB TPH  OIMHUCAHHUH

0OBEKTOB U IMPOLECCCOB OKPYKAIOMICTO MHUPaA

2.15

JIucKkpeTHble WIphl JBYX HWIPOKOB C TMOJHOM HH(pOpMauen.
[locTpoenue nepeBa mepebopa BapUaHTOB, OMHMCAHHE CTPATETHU
urpel B TaOnu4yHOW (opme. BBIMTPHINIHBIE W TPOUTPHIIIHBIC

ITO3UIHUH. BBII/II‘pBIIIIHBIG CTpaTerun

2.16

CpenctBa UCKYCCTBEHHOTO MHTEIIekTa. MneHTudukamms u movck
U300pakeHui, pacro3HaBanue Juil. Mcrnonb3oBaHue METO0B
UCKYCCTBEHHOTO  MHTEJUIEKTa B  OOy4alolMX  CHUCTEMax.
Hcnonp3oBaHne METONOB  HMCKYCCTBEHHOTO  MHTEIUIEKTa B

poborotexuuke. MaTepHeT Bemei. Helfiponnsie cetu

AJTOpPUTMBI U IPOTPAMMHUPOBAHUE

3.1

dopmanuzanuss NOHATUA ainroputma. MamuHa TeropuHra Kak

YHUBCPCAJIbHASA MOICIIb BBIUMCJICHUH

3.2

OneHka CJIOKHOCTH BbIUMCICHUN. Bpemss paboTel U 00BEM
UCTIOJIb3yeMON TMaMATH, WX 3aBUCHUMOCTh OT pa3Mepa HCXOIHBIX
naHHbeIX. OIleHKa aCHMITOTHYECKON CII0XHOCTH —aJTrOPUTMOB.
AJITOPUTMBI  TIOJTMHOMUAIBHOW  CJIOKHOCTH. [lepeGopHbie
anroput™bl. [lpuMepsl pa3IWyYHBIX ANTOPUTMOB PEIICHHS OTHOMN

3aJa4u, KOTOPBIC UMCIOT PA3JIMYHYIO CIIOKHOCTD

3.3

Onpenenenrne BO3MOXKHBIX PE3YIbTATOB PAOOTHI MPOCTEUIINX
QITOPUTMOB yMPABICHUS WCIOJHUTEISAMH W BBIYHCIUTEIBHBIX
anroputMoB. OmpeneneHne HWCXOAHBIX aHHBIX, MPU KOTOPHIX

AJITOPUTM MOXET JAaTh TPeOYyeMblil pe3ynbTaT




3.4

Anroputmsl  00paOOTKM HaTypajibHBIX YHCEJN, 3alMCaHHBIX B
NO3ULMOHHBIX CUCTEMaxX CUUCIICHMS: pa30MeHUe 3aluCy YUCia Ha
OTJEeIbHbIE LU(PHI, HAXOXKIECHUE CYMMBbI U IpousBeAeHUs uudp,
HaX0XJAEHUE MaKCUMaJIbHON (MUHUMAIBHOW) HUDPHI.

IIpencraBnenue 4ducia B BUAE HAOOpa IMPOCTBIX COMHOYKUTENIEH.
ANropuT™M GBICTPOrO BO3BEEHUS B CTENEHb. [I0MCK MPOCTHIX Yncen
B 3aJaHHOM [Hala3oHEe C IIOMOIIbIO AJIrOPUTMA «PELIETO

OparocheHan

3.5

MHOFOp&SpHIIHBIC OeJIbIC YucCiia, 3ada4un I[JIPIHHOﬁ apI/I(I)MeTI/IKI/I

3.6

SI3bik porpammupoBanus (ITackans, Python, Java, C++, C#). Tunsl
JNAHHBIX:  LEJIOYUCIIEHHBbIE,  BEIIECTBEHHbIE,  CUMBOJIBHBIE,
norudeckue. BerBrnenus. Cnoxubie ycnoBusi. L{ukibl ¢ ycioBueM.
[uKbl 1O IEPEMEHHOM.

O6paboTka mgaHHBIX, XpaHsumxcs B ¢ainax. TekcroBble WU
nBoMYHbIE (aiibl. DailioBbie nepeMeHHbIe ((pailioBble yKa3aTeH).
Urtenue u3 ¢aiina. 3anuce B daiin.

Pa3Ouenue 3amaun Ha nonzanauu. [lognmporpammsl (mpoueaypsl U
byHKIMN).

Hcnonb3oBanue CTaHJAPTHOM OoubIMoTEKN A3bIKa

IIPOTPAMMHUPOBAHUS

3.7

Pexypcus. PekypcuBHbie niponeaypsl U GyHKIuu. Mcmonb3oBaHue

CTEKa JUIsl OpraHu3allui PEKYPCUBHBIX BBI30BOB

3.8

UYucnennbie MeToAbl. ToyHOE M MPUOMKEHHOE pElIeHUs 3aa4u.
UrcrieHHOE pelieHne YpaBHEHH ¢ TTOMOIIBIO MO00pa mapamMmerpa.
UucneHHble METOABI PEILICHHS YPaBHEHUN: METO ] NIepedopa, METOT
MOJIOBUHHOTO fieieHus. [IpubnkéHHOe BHIYUCIICHHE JJIUH KPUBBIX.
Breruucnenne miomaneit Guryp ¢ mOMOIIBIO YHCIEHHBIX METOJIOB
(MeTol MpsAMOYTOJLHUKOB, MeToJ Tpaneuuid). [Touck makcumyma
(MuHEMYMA) GYHKIIUNA OJTHOM MEPEMEHHON METOJ0M TOJIOBUHHOTO

ACICHUA

3.9

O6paboTka CHMBOJIBHBIX JaHHBIX. BCTpoeHHBbIE (YHKIHMHU S3bIKA

OporpaMMHpPOBaHUsl I OOpa0OTKM  CUMBOJBHBIX  CTpPOK.




Anroputmsl 00paOOTKA CUMBOJIBHBIX CTPOK: MOJACYET KOJUYECTBA
NOSABJIEHUI CHMBOJA B CTPOKE, pa30MEHHE CTPOKH Ha CJIOBa I10
npoOeNbHBIM CUMBOJIAM, MOUCK MOACTPOKHA BHYTPH JAHHOM CTPOKH,
3aMEHa HaWJICHHOM ITOACTPOKU Ha APYTIYIO CTPOKY. I 'enepanus Bcex
CIIOB B HEKOTOPOM an(aBuTe, YAOBIETBOPSIOIMX 3aJlaHHBIM
orpannueHusiM. [IpeoOpa3zoBaHue yuclia B CUMBOJIBHYIO CTPOKY U

oOpatHO

3.10

MaccuBel W TOCIEIOBAaTEIbHOCTA  4uceNl.  BpruucieHue
0000IIEHHBIX XapaKTEPUCTUK DJIEMEHTOB MAacCHBAa WJIM YUCJIOBOU
MOCJICIOBATEIBHOCTH  (CyMMBI,  TPOU3BEIICHHS,  CPEIHETO
apu(pMEeTHUYECKOTO, MUHUMAJIHHOTO U MaKCHUMaJIbHOTO JJIEMEHTOB,
KOJIMYECTBA AJIEMEHTOB, YJOBJIECTBOPSIOIIUX 3aJaHHOMY YCJIOBHIO).
JIuHeWHbI TIOMCK 3aJJaHHOTO 3HAYEHUs] B MAcCHBE. AJTOPUTMBI
paboThl C DJEMEHTaMH MAacCHUBa C OJHOKPATHBIM ITPOCMOTPOM
maccuBa. CopTHpOBKa OJHOMEPHOro maccupa. IIpocTeie MeTOnbI
COPTUPOBKM (METOJA TYy3bIpbKa, METOJl BBIOOpA, COPTHPOBKA
BcTaBkamu). CopTupoBKa ciivsHueM. boicTpast copTrpoBka MaccuBa
(anroput™ QuickSort). JIBouuHBIH MOMCK B OTCOPTUPOBAHHOM

MaCCHUBC

3.11

JIBymepHble  MacCUBBl  (MaTpHIBI). AJTOPUTMBI  O0OpabOTKH
JIBYMEPHBIX MAaCCHUBOB: 3allOJTHEHUE JBYMEPHOIO YHCIOBOTO
MacCuBa 1O 3aJJaHHBIM IpaBUJIaM, MOUCK AJIEMEHTa B JIBYMEPHOM
MAacCuBe, BBIUHMCIEHWE MaKCcUMyMa (MHUHHMYMa) H  CYMMBI
AJIEMEHTOB JIByMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK U CTOJIOIIOB

JBYMEPHOT'O MacCHBa

3.12

CrnoBapu  (accorMaTUBHBIE MAaCCHUBBI, OTOOpa)keHus). XOoIIi-
tabmunbl. [loctpoenne andaBUTHO-4ACTOTHOTO CJOBaps A

3aJaHHOI'0 TCKCTa

3.13

Crexku. AHanmu3  NOpPaBUIBHOCTH  CKOOOYHOTO  BBIPaKEHUSI.
Breruncinenne apuMeTHYECKOTO BBIPAXKEHHUS, 3alMCAaHHOTO B

nocThUKCHOH hopme.




Ouepenu. HMcnonp3zoBaHue odepenau sl BPEMEHHOIO XpaHEHUs

JaHHBIX

3.14

Anroputmsl Ha Tpadax. [loctpoeHne MUHUMAIBLHOTO OCTOBHOTO
JepeBa B3BEUIEHHOTO CBSI3HOTO HEOPHUEHTHUPOBAHHOIO Tpada.
KomnuectBo Pa3INYHbBIX nyTen MEKIY BEpLIMHAMHU

OpPUEHTUPOBAHHOTO allMKINYecKoro rpada. Anroputm JedkcTpbl

3.15

JepeBps. Peanuzanus nepeBa ¢ IOMOUIBIO CCBUIOYHBIX CTPYKTYP.
JlBonunbsie (OuHapHbie) gepeBbsi. l[locTpoenue nepeBa s
3aIaHHOTO  apu(METHYECKOro  BblpakeHHs.  PexypcuBHbIE
anropuT™Mbl o0xojia aepesa. VMcnonp3oBanue creka U odepenu s

o0xo/1a nepeBa

3.16

JlvHamMuyeckoe MporpaMMHUpPOBAHUE KaK METOJ PEIICHHUs 3aaad C
COXpAaHEHHUEM MPOMEKYTOUHBIX PE3YJAbTATOB. 3a/1a4M, PEUIAEMBbIE C
MOMOIIBI0 JTUHAMUYECKOTO MPOrPaMMHUPOBAHUA: BBIUYMCICHUE
PEKYpPCUBHBIX (DYHKIIUH, TOACUET KOJIUUYECTBA BaApUAHTOB, 3aJ1auu

OIITUMH3AITHUH

3.17

[lonsitue 00 OOBEKTHO-OPUEHTHUPOBAHHOM MPOrPAMMHUPOBAHUH.
OO0bexThl U Kiacchl. CBOMCTBA U METOABI 00BbEKTOB. OOBEKTHO-
OpUEHTUPOBaHHBIM aHanu3. Pa3paboTka mnporpaMm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO MOJIX0/1a. Nukancymnsus,

HacJIeJ0BaHUE, MMOIUMOPPU3M

Nudopmarimonabie TEXHOIOTUN

4.1

Ananu3  naHHblX. OCHOBHBIE  3aJayd  aHald3a  JIAHHBIX:
NPOTHO3UpPOBAaHME, KiIaccuukaius, KIacTepu3alus, aHaIu3
OTKJIOHEHUM. llocnenoBarenbHOCTh pEMICHUS 3a1ad  aHAJIU3a
JAHHBIX: COOp TMEPBUYHBIX JTaHHBIX, OYMCTKA U OIEHKA Ka4yecTBa
JAHHBIX, BBIOOp W (WJIM) TOCTPOEHWUE MOJIETH, MpeoOpa3oBaHUE
JAHHBIX, BU3yallM3alldsl JAHHBIX, WHTEpIpETalusl Pe3yIbTaTOB.
[Iporpammusie cpenctBa u MHTEpHET-CEPBUCH! jIT 00pabOTKU H

NpeJICTaBICHUs JaHHbIX. bosbiine qanHbie. ManmaHoe o0y4yeHue

4.2

Ananus JaHHBIX C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'H/II_I. Brruucnenue

CYMMBI, CpeaHero apupMeTHIECKOrO, HauOOJIBIIETO




(HauMeHbIIIero) 3HaYeHUs quarna3oHa. Beruucienue ko puimenta
KOppeIsiuuu JBYX psAoB AaHHbIX. [locTpoeHue cronlOuaThIX,
JUHENYaTbIX W KpyroBblx Jauarpamm. lloctpoenue rpadukos
¢yukuuit.  Ilombop  nMHMM ~ TpeHAa,  pelIeHHe  3ajay
nporHo3upoBanus. PelieHue 3amay ONTUMH3ALUU C TMOMOIIBIO

AIEKTPOHHBIX TaOJIUIL

4.3

Jluckperuzanusi npu MaTeMaTH4eCKOM MOJETUPOBAHUHT
HEIPEPBIBHBIX MIPOIIECCOB. MopenupoBanue JIBYDKCHUSL.
MopaenupoBaHue  OUOJIOTUYECKMX CHUCTeM. MaremaTu4ecKue
MOJEIH B DJKOHOMHUKE. BbluHCIUTENbHBICE JKCIEPUMEHTHI C
mozaemsimu.  OOpaboTka pe3yJbTaToB JKCIepuMeHTa. MeTton
HaUMEHBIIMX  KBajgpaToB. OIleHKa YHCIOBBIX MapaMeTPOB
MOJCIHPYEMBbIX OOBEKTOB U  mpoleccoB. BoccranomieHue

3aBUCHUMOCTEH 10 pe3yjibTaTaM SKCIICPUMCHTA

4.4

BepositHocTHBIE MOogenu. Metoasl MonTe-Kapio. Umutanmonsoe

MOICIIMPOBAHUC. CucTeMbl MacCOBOTO O6CJ'IY)KI/IBaHI/I}I

4.5

TaGmuunple  (pensiMOHHBIE) 0a3pl  JaHHBIX. Tabmuma —
npeACTaBIeHUEe CBEICHU 00 OTHOTHITHBIX 00BbekTax. [Tome, 3amuce.
Kirou tabmuner. Pabora ¢ roroBoit 0a30il JTaHHBIX. 3allOJHEHUE
0a3bl naHHbBIX. [Touck, copTrpoBKa B GUIBTPALIUS JAHHBIX. 3aPOCHI
Ha BBIOOPKY JIaHHBIX. 3aIIPOCHI ¢ TapaMeTpaMu. BerauciisieMble 1mosis
B 3aIIpocax.

MHorotabauyHbie 0a3bl JaHHBIX. THITBI CBSA3CH MEXKITy TaOJIHIIaMHU.
Buemnunii  kmrod.  llemoctHocTs  0a3bl  JMaHHBIX. 3ampochl K

MHOTOTAaOJIMYHBIM 0a3aM JaHHBIX

4.6

TekcToBbiii mporeccop. CpencrBa TMOWCKAa M aBTO3aMEHBI B
TeKCTOBOM  mporeccope.  CTpyKTypUpOBaHHbIE  TEKCTOBBIC
nokyMeHTbl. CHocku, ornaBiaeHue. IlpaBuna nUTHpPOBaHUS

UCTOYHUKOB 1 0(hOopMIICHHS OUOIHOTPAPUIECKUX CCHIIIOK




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

* Undopmatuka (B 2 yactax); 10 knacc. yriayonennoe ooyuenue I[onsikos K.1O.,
Epemun E.A. OO1iecTBO ¢ OrpaHM4eHHOM 0TBETCTBEHHOCThI0 « BTHOM.
JlabGoparopus 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M31aTenbcTBO
«IIpocsewenue»

* Undopmatuka (B 2 yactsx); 11 knacc. yriyonennoe odyuenue I[onsikos K.1O.,
Epemun E.A. OG11iecTBO ¢ OrpaHM4eHHON 0TBETCTBEHHOCTHhI0 « BMTHOM.
JlaGopatopus 3HaHUi»; AKIIMOHEpHOE 001IecTBO «M31arenbecTBO
«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. Metoauueckoe mocoOue Il YIUTEIS K 3aBEpIICHHOM MTPEAMETHOW TUHUN
yaeOonukoB «MHbOpMaTHKkay. nius 10—11 kimaccoB 0011e00pa3oBaTeILHBIX
yupexaenuit (yrimyonenublii yposenb) A B T o p bi: K. 1O. Ionsxos, E. A.
EpemuHn.

2. 100 6ammo no uadopmatrke. Pemaem 3anaun EI'D Ha s361ke Python. Mocksa
JlaGoparopwus 3HaHU

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://resh.edu.ru/

https://kpolyakov.spb.ru


https://resh.edu.ru/




