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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no uapopmaruke (yriayOnEéHHBIA YpOBEHb) HA YPOBHE CPEIIHETO
obmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHMU K pe3yJbTaTam
OCBOGHHUS OCHOBHOM  0Opa3oBaTeNbHOM  MPOrpaMMbl  CPEIHEr0  OOIIEero
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Takxe QenepanbHOil paboueit
IpOTpaMMbl BOCITUTAHUSI.

[Iporpamma 1o wuH(popMaTHKEe MaET TMPEACTaBICHUWE O LeNAX, oOmei
CTpaTeruu OOYYeHHs, BOCIHUTAHUS M pPa3BUTUS OOYydYaIOUIMXCS CpPEeACTBaMHU
yuebHoro mpeamera «MHdopmaruka» Ha yriyOnEHHOM ypOBHE, YCTaHABIIMBAET
00s13aTeTbHOE pEeIMETHOE coJiep>KaHue, npeaycMaTpUBacT ero
CTPYKTYpHUPOBaHUE IO pa3jieiaM M TeMaM Kypca, OMpeAessieT paciupe/esieHHe ero
1o kiaccaM (rogam M3ydeHus), 1aéT NPUMEpPHOE pacHpeesieHne y4eOHbIX 4acoB
M0 TEMAaTUYECKUM pasJenaM Kypca U PEKOMEHIyeMmylo (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢  y4€TOM  MEXKNPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEM 00YyUaroIIUXCSl.

[TporpamMMma 1o uHPOpMATHKE ONpPEAEIIAET KOIMUECTBEHHbIE U KaueCTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaa IJs KaXI0To rojia U3yuyeHus, B TOM YHUCIIe
JUISL COIEPIKATEIIbHOTO HATOJHEHHs] Pa3HOrO BHA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuJaromuxcs, BCEPOCCUNCKUX IPOBEPOYHBIX pabor,
roCy/1apCTBEHHOM UTOTOBOM aTTectauuu). [Iporpamma no uHpopmaTke sBiISeTCs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Yy4eOHUKOB,
MOYPOYHOTO TJIAHUPOBAHUS Kypca YUUTEIIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa3oBaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATUKM KaK HAyYHOW JUCUUIUIMHBI, HU3ydarolein
3aKOHOMEPHOCTH IPOTEKaHUsI U BO3MOKHOCTH aBTOMATHU3allMd UHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE =~ 005MacTM  TpuUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
nHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABJICHNE U COIUANBHYIO chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep HWHPOPMATUKM ©  UHPOPMALHOHHON
JESITEIIbHOCTH.

Kypc unbopmatuku ajis ypoBHsS CpeaHEro 00Iero o0pa3zoBaHUs SBIISAETCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKM OOydYaloOmuUXcsi B 00JacTh
uHGOPMATUKU U HH(DOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, Omupaercs
Ha cojiep)KaHue Kypca WH()OPMATUKUA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  TMpPUMEHEHUs  MHGOPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA, Ma€T TEOPETHUECKOE OCMBICICHHE, WHTEPIPETalui0 U 000O0IIeHHE
3TOTO OTIBITA.



Pesynbprarel  yrimyOnéHHOrO yYpOBHS H3yueHHsT ydeOHOro mpeamera
«UHdopmatuka» OpUEHTHPOBAHBI Ha TOJYYEHHE KOMIIETEHTHOCTEH st
nocieaymneid MpoPecCUOHATIBHOW JIeITENbHOCTH KaK B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hell o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KIIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMHM, Ha KOTOPBIX
CTPOUTCS JaHHas MpeAMETHas 00JIacTh, PACHO3HABAHHE COOTBETCTBYIOLIUX MM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCThH AEMOHCTPUPOBATH PA3IMYHbIC MTOIXObI
K U3YUYCHUIO SIBJICHUH, XapaKTepHBIX JJI1 U3y4yaeMOo# NpeIMETHON 00JacTH;

YMEHHE pemaTh THUIOBBIE MPAKTUYECKHE U TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl HCIHOJIb30BAHUS METOAOB M HMHCTPYMEHTapus JaHHOU
IpEeIMETHON 00J1acTH;

HAJIMYUE TPEACTABICHUN O JaHHOM MpeAMETHON 00JIacTH KakK IEIOCTHOU
T€OpUU (COBOKYIHOCTU TEOpPHUI), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yriayO0ia€HHOro ypoBHsSI M3y4deHHsS MH(DOPMATUKH OOECIIeUMBaETCS
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOyYarOUIMXCcs K MPOJOJDKEHUIO 00pa30BaHUS B
OpraHu3alugax  Opo(ecCuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HEIOCPE/ICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasi MH)XEHepHs, UHQOpMaloHHasi 0e30MacHOCTh, WH(OPMAIlMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJbIIME JaHHBIE H
MalIMHHOE O0Oy4Y€HWE, MPOMBIIIJICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHH, CUCTEMBI PaCHpEAeIEHHOIO PEECTpa, TEXHOJIOTMH BUPTYaJIbHOW WU
JIOTIOJTHEHHOM PEeajbHOCTEM.

OcHoBHast 1enb wu3ydyeHuss ydeOHoro mnpenmera «WHpopmaTukay Ha
yrIIyOJIE€HHOM  ypOBHE cpedHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JaNbHENUIIEro pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKM3HHU B YCJIOBHUSIX pa3BUBAIOIIErocs NHPOPMAIIMOHHOTO 0011ecTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax OMKHO 00€CIEUUTD:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHpopMaTUKUd, WHOOPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
COBPEMCHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

c(OpMHPOBAHHOCTh YMEHHMM pa3iau4arh (akThl U OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJETh HMX CBSI3b C KPUTEPUSIMU OLIEHHBAHUS U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMOUN IEHHOCTEM, ITPOBEPATH HA IOCTOBEPHOCTH U
0060061maTh HHPOPMAITHIO;



c(OPMHPOBAHHOCTh  MPEJCTABICHUNH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJOTMM Ha JKU3Hb 4YeJNOBeKa B OOIIECTBE, MOHHUMAHHE COLMAILHOTO,
SKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPUAMYECKOT0, MPHUPOIHOIO,
HPrOHOMHYECKOTO,  MEIUUMHCKOTO U  (PU3MOJIOrMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE MPABOBBIX U ATUYECKUX ACTICKTOB WH(POPMAITMOHHBIX TEXHOJIOTHH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOZEH, BOBICUYEHHBIX B CO3JJaHUE U HCIOJIb30BAHKE
MH(OPMAIMOHHBIX CUCTEM, paclpoCTpaHeHre HH(OPMAINY;

CO37laHME YCIIOBUW NJisi pa3BUTHUSl HABBIKOB y4e€OHOH, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENbCKOW U TBOPYECKOM JESITeIbHOCTH, MOTHBAIIMKM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

B conepkanun yueOHoro mpenmetra «MHDopmMaTHka» BBIICISIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» IIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIBIOTEPOB U JPYTUX DJIEMEHTOB LU(PPOBOTO OKPYKEHHS, BKIIOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd VIHTEpHET M UCIHOJIB30BAHUIO HWHTEPHET-CEPBUCOB, HH(OPMAIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ceOs
MOHATUMHBIMN anmapaT WHPOPMATUKH, BOMPOCH KOJAMPOBAHUS UH(POpMAIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00bEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJIETUPOBAHUS.

Paznen «AJaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AITOPUTMHYECKOTO MBIIIUICHUS, pa3pad0OTKy aJITOPUTMOB U OIIEHKY MX CIIOKHOCTH,
dbopMUpOBaHUE HABBIKOB peau3alliy MPOrpaMM Ha s3bIKax MPOrpaMMHPOBAHUS
BBICOKOT'O YPOBHS.

Paznen «MH(popMauMOHHBIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
npuUMeHeHUsT MHGOPMAIIMOHHBIX TEXHOJOTUN, pPEaTu30BAHHBIX B MPHUKIATHBIX
MPOTPaMMHBIX MIPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3ajauax aHaIu3a
JIAHHBIX, WCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONMI[ JJI1 pEIICHUs
MPUKJIAIHBIX 3a]1a4.

B npuBenénnom nanee copepxkanuu ydeOHoro mpenmera «udbopmaTika
KYPCUBOM  BBIJICJICHBl  JIOTIOJHUTEIBHBIE TEMbI, KOTOPbIE HE BXOIAT B
00s13aTeNIbHYIO0 TTPOTpaMMy OOyYEHHs, HO MOTYT OBITh MPEIJIOKEHBI ISl U3YyUYCHUS
OT/ICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCSI.

YrnyOn€éHHbld  ypOBEHb UW3Y4YeHUST HMHPOPMATUKH PEKOMEHIYETCS IS
TEXHOJIOTUYECKOTO  MpOQuUisi, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
WHOOPMAITMOHHYIO C(epbl ACATENHHOCTUA. YTIYOIEHHBIH YpPOBEHb W3YUYEHUS
uH(pOpMaTUKU 00ECIEYUBAET: MOATOTOBKY OOYyYalOlIMXCsl, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JacTH WH(OPMAIMOHHBIX TEXHOJIOTHMA ¥ WH)XCHEPHBIE
CHEIUATBHOCTH, Y4YaCTHE B MPOCKTHOM U WCCIENOBATEILCKON NESITEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HANPABICHUSIMH OTpaciu HWHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/IAX U Cllaye
EaunHoro rocy1apcTBEHHOTO K3aMeHa 1o HUH(POpMaTHKe.

[TocnemoBaTeTbHOCTh M3YYEHHUS TEM B Tpeerax OJHOTO Trojaa OO0ydeHHs
MOXET OBITh HM3MEHEHAa MO YCMOTPCHHIO YYHTENS NpH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOT'O MJIAHUPOBAHMSL.

OO611ee YKMciIo YacoB, PEKOMEHOBAHHBIX JIJISl U3y4yeHUs HHDOpPMATUKU — 272
gaca: B 10 kimacce — 136 yacoB (4 yaca B Hezento), B 11 kinacce — 136 gacoB (4 yaca
B HEJEIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Hugposast rpaMOTHOCTH

TpeOoBaHusi TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMHU [IU(DPOBOTO OKPYKEHHUS.

[TpuHIUTIBI paOOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
OMOIIbI0 IUH. KOHTpOJIepbl BHEMIHUX YCTPOUCTB. [IpsAMO JOCTYyN K MaMSITH.

OCHOBHBIE ~ TEHACHUMHA  PA3BUTHUS KOMIIBIOTEPHBIX ~ TE€XHOJOTHM.
[TapaitenbHbIe BBIYHCIICHUS. MHoromnpouneccopHsie CUCTEMBI.
CynepkoMmnbloTepbl. PacnpenenéHHble BRIYUCIUTEIBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LHM(PPOBBIE YCTpOWCTBA © HMX pPOJb B
KOMMYHHKALUSX. BcrpoeHHnbie KOMIIBIOTEPHI. MUKPOKOHTPOJLIIEPHI.
Po6oTu3upoBaHHbIE TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITbIOTEPHBIX cUCTeM. Busl
nporpaMMHOro obecrnedyeHuss U UxX HazHaueHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoWcTB. [lapamienbHoe mporpaMMUpOBaHUE.
CucremHoe mnporpamMmHoe obOecrnieueHue. OTepalMOHHBIE CHUCTEMBI. Y THUJIMTHI.
HpaiiBeppl  ycTtpouctB. MHCTausiuuss W = JEUMHCTALULALUSA  IPOrPAMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (aijIoB B
noyroBpeMeHHo namsty. [llabmons! 11t onmcanus rpymnn (aityios.

[Iporpammuoe obecniedenue. JInneH3upoBanue MpPOrpaMMHOTO 0O0eCTICUeHHUSI
u 1uudpoBeix pecypcoB. Ilpompuerappoe u  cBOOOAHOE MPOrpaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE UCIIOIb30BaHUE MTPOTPAMMHOTO
obecrieueHuss U MUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIMBaeMas
3aKOHOJATeILCTBOM Poccuiickont denepanuv 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
IIPOTPaMMHOT0 obecTieueHus U IU(PPOBBIX PECYPCOB.

[IpUHIMIIBI TIOCTPOCHUS U anmnapaTHbIe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanus B cetu MuTepHeT. [IpoTokoms
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moacetw ¢ moMomipl0 Macok nonacereid. CereBoe
agMuUHUCTpUpoBaHue. [lojlyyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHXKCHUS
MTAKETOB.

Buner  npestenbHoct B cetu  WaTepHer. CepBuchl  MHTepHerTa.
['eonndopmaImoHHbie CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JIOKamusi MOOWJIBHBIX TEIC(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAruCTpajeii), MHTEPHET-TOPTOBIISL, OpPOHUPOBAHUE OUIIETOB ¥ TOCTHHUII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCIyrd. CoLMabHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS UM oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobnema momiMHHOCTH
nosyueHHoM nHpopmanuu. OTKpbITEIE 00pa30BaTeNbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOoJorui. OO1ue mpodieMbl 3alUThl
uHdpopmaruu 1 uHbopmanmoHHoW  Oe3omacHocTH. CpeacTBa  3alUTHI
uH(pOpMaAIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3UPOBAHHBIX
uHbOpMalMOHHBIX  cucTemax. IIpaBoBoe obOecrneueHue UHOOPMALMOHHON
0€30MacHOCTH.

[IpenoTBpamnieHue  HECAaHKIMOHUPOBAHHOIO  JOCTyma K  JUYHOU
KOH(DUIEHIIMAaNBbHON HH(POpPMAIIUK, XpaHSIIEHCsS Ha MEePCOHATILHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOE MporpaMMHOe 00ecreyeHrue U CrocoObl
OOpbObl ¢ HUM. AHTUBUPYCHBIE MporpaMmbl. OpraHuzanus JUYHOIO apXHUBa
uH(popmanuu. PezepBHoe konupoBanue. [TaposnbHas 3anmra apxusa.

[udpoBanne naHHbix. CUMMETPUYHBIE W HECUMMETPUYHBIC IIUQPHI.
[udper npoctoii 3amensl. [ludp Lezaps. [udp Buxkenepa. Anroputm
mmdpoBanusi RSA.

Teopernueckne 0CHOBbI HHPOPMATHKH

Nudopmanusi, nanusie u 3HaHus. MHdopmamonHsie mpoIeccsl B MPUPO/IE,
TEXHHUKE U OOIECTBE.

HemnpepbiBHBIE W JTUCKpPETHBIE BEJIWYUHBI W CUTHAIBL. HeobxoammocTh
JUCKpeTH3alu UHPOpMAaIuK, MNpPEeIHA3HAUYCHHOW MJIsi XpaHEHUs, Mepeaadyud U
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMEpHbIE U  HEPaBHOMEPHBIE  KOJbI.
JlexoaupoBaHue COOOIIEHMI, 3aNTMCAHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. IlocTpoeHne OMHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Enunuiel u3aMepenus koauuectBa nHGopManuu. AndaBUTHBIN MOAXOM K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumcienus. Pa3BépHyTasi 3amuch UENBIX W APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoWCTBa MO3UIIMOHHOW 3alUCH  YuUCa:
KOJIMYECTBO UG B 3aMUCH, MPU3HAK JEIMMOCTU YMCIAa HA OCHOBAHHUE CHCTEMBI
CUMCIICHUA. AJITOPUTM IEepPeBOAA 1IEJI0Tr0 yucia u3 P-u4HON cucTeMbl CUUCIICHUS B
JECATUYHYI0. AJNTOPUTM MepeBOoJa KOHEUHOW P-wdHON npobu B JECATHYHYIO.
AJITOPUTM TIEpEBOJIa LIEJIOTO YHWCJIa U3 JECATUYHOW CUCTEMBI cuucieHus B P-
nuyHyro. IlepeBox KOHEUYHOU jAecITUYHOW Japobu B P-uunyro. J[BowuHas,
BOCbMEPHUYHAS W IIECTHAIIATEPUYHAS] CUCTEMbI CUMCIIEHUS, CBSI3b MEXKy HUMHU.



Apudmernueckue ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TpoudyHas
YPAaBHOBEIIEHHAs] CUCTEMA CUUCIEHUS. JIBOMUHO-IECITUYHAS CUCTEMA CUUCIICHUS.

KoaupoBanue texctoB. Kommpoka ASCIlI. OnnoOaliTHBIE KOTUPOBKH.
Craupapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BEMAa TEKCTOBBIX COOOIIIEHUH.

KogupoBanne  uzoOpaxkenuit. OueHka  uHQOpMALMOHHOTO  00BEMa
rpaUIeCKUX TaHHBIX MMPHU 3aIaHHBIX pa3pelIeHUH U TITyOMHE KOJAUPOBAHUS IIBETA.
[IBetoBbie Monenu. BektopHoe komupoBaHue. Dopmartbl rpaduyeckux (aityios.
Tpéxmepnas rpaduka. OpakranpHas rpaduka.

Konupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
IPU 33JaHHBIX YaCTOTE JUCKPETU3ALNH U PA3PATHOCTH KOJIUPOBAHUS.

Anrebpa noruku. [loHsTHE BBICKa3bIBaHUSA. BbICKa3biBaTeNnbHBIE (HOPMBI
(npenukatsl). KBaHTOPBI Cy111€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauUIbl MCTUHHOCTH. Jlornueckue BBIpaXKEHUSI.
Jlornueckne Tto)kaecTtBa. Jl0Ka3aTEnbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTHU. JIorn4ecKkue onepanuy U onepaluy HaJl MHOKECTBaAMHU.

3aKkoHbl anreOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHS] U CUCTEMbI YPABHEHHUIA.

Jlornyeckue ¢GyHKUIUUA. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
(GyHKIUN OT KOJTMYECTBA apryMeHTOB. [10HbBIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jlormueckux  BbIpakeHHil.  CoBEpILIEHHBIE
JU3BIOHKTUBHBICE M KOHBIOHKTHBHBIC HOpPMaJbHBIE (OPMBI, QJITOPUTMBI KX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlornueckue »35€eMEHTHI B cocTaBe KomImbiorepa. Tpurrep. Cymmatop.
MHuoropaspsaneiii cymmarop. [locTtpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
33JITaHHOMY JIOTHYECKOMY BBIPQXKEHHUIO. 3alKCh JIOTUYECKOTO BBIPAKEHUS 10
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YHCEN B MHaMATH KoMIbioTepa. OrpaHUYEHHOCTH
Jyana3oHa 4YKcel MNpU OrpaHMYEHUM KoJudecTBa pa3psaoB. IlepenonHenue
pa3psiHON ceTKU. be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J|BOMUYHBIN
JOTIOJTHUTENbHBINA KOJI OTPULATEIbHBIX YHCEIL.

[TobutoBbie norumdeckue omnepanuu. Jlornyeckuii, apupMeTUUECKH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOWTOBOW — Omeparuu
«uckimoyaroniee NMJIN .

[IpencraBneHre BEHIECTBEHHBIX YHUCEN B MaMATH KOMIIbIOTEpa. 3Havarias
4acTh W MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHHUs BEIIECTBEHHBIX 4YHCEJ, CBA3aHHBIE C OrPAHUYECHUEM KOJIMYECTBA
pa3psnoB. BblnonHeHue omnepanuil ¢ BEIIECTBEHHbIMM YHUCIAMU, HAKOIUICHHE
OIMOOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOrPaAMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PabOThl MPOCTEHIINX aIrOPUTMOB
YOPABJIECHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrnpeaeneHue
UCXOJHBIX JTAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TPEOyEMbIN Pe3yJIbTaT.

Oranbl pemieHusl 3aJad Ha KommbioTepe. MHCTpyMeHTalbHbBIE CpelCTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumisamus u HUHTepmperanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpacCUpOBOYHBIX Tabiul. Otianousbiii BeiBox. [lomaroBoe
BBITNIOJIHEHHE ITporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaUeHMI TEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxubele ycnoBus. Iluxkner ¢ ycinoBueM. [lMkiael 1O IepeMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  IMKJIOB. HBapumaHT ULHUKIIA.
CocraBneHue IUKIAa C HUCHOJIb30BAaHUEM 3apaHee OMNPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHpPOBaHUE porpamm. Hcnons3oBanue KOMMEHTAapHEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HHCTPYKLUH JIJIS ITOJIB30BATEIIS.

Anroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30HeHHe 3alucu 4Yucia Ha OTAENbHblE LHUQPHI,
HaXOXXJEHUE CYMMbl U TIpOU3BEIAEHUS ULU(Dp, HAXOKACHHUE MaKCUMAIbHON
(MUHUMATBHON) UDPHI.

HaxoxaeHue Bcex MpOCTBIX YMCEN B 3aJlaHHOM JuanasoHe. [IpencraBieHue
yuciia B BUJie HA0Opa MPOCTBIX COMHOXKUTENEH. AJIITOPUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIUXcs B (aitax. TekcToBble U TBOMYHBIE (Dailibl.
daitnoBbie TIepeMeHHBbIE ((aiioBbie ykazaTenu). Urtenwe u3 Qaiina. 3amuch B
daii.

Pa3zbuenue 3agaun Ha noazagaun. [logmporpammel (Mpoueaypsl U GyHKINN).
Pekypcus. PexkypcuBHble 00beKTHI ((pakransl). PekypcuBHbIE Mpouenypbl Hu
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliy PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOM OMOMMOTEKH S3bIKa MPOTPAMMUPOBAHMSL.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynpHbBIN IPUHIAII IOCTPOEHUS IPOTPAMM.

Yucnennsle MeToapl. TouHoe © NPUOMIDKEHHOE pEIICHUS 3aJayM.
UYucneHHble METO/IbI PELLICHUS] YpaBHEHH: MeTo1 niepedopa, METO MOJIOBUHHOTO
nenenus. [TpubnmkéHHoe BBIYMCIEHUE JJIUMH KPUBBIX. BbluncieHue miomaaen
buryp ¢ NOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKIMHM OJIHOM mepeMeHHOU
METO/I0M MTOJIOBUHHOI'O JI€JECHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcCTpoeHHble  (QYHKIMH  SI3bIKA
POrpaMMUPOBAHUS 1Ji1 0OpabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA MOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBAa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPU JAHHOW CTPOKHM, 3aM€Ha HAWJEHHOW MOACTPOKM HAa JPYTYIO CTPOKY.
['eHepanus Bcex CJIOB B HEKOTOPOM alihaBUTE, YAOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndenusiM. [IpeobpazoBanue 4nciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M MOCNEAOBATENIbHOCTH 4HceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAacCHBA MJIM YUCIIOBOM MOCIEA0BATENBHOCTH (CyMMBI,
MPOU3BENICHUS, CPEAHETO APUPMETHUYECKOTO, MUHUMAJIHLHOTO U MaKCHUMAaJIbHOTO
HJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCJIOBHIO).
JInHENHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBka 0gHOMEpPHOTO MaccuBa. [IpocThie METOJBI COPTUPOBKU (METOA
ny3bIpbKa, METOJ BbIOOpa, COPTHUpPOBKA BcTaBKamu). COpPTUPOBKA CIHUSHUEM.
beictpast coptupoBka wmaccuBa (anroputMm QuickSort). JIBowvHBI TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIByMepHbIe MacCUBBI (MaTpHIlbl). AJTOPUTMBI OOpaOOTKHA JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA IO 33JIaHHBIM IMIpaBUJIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MAacCHBE, BBIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MaccHBa, IE€PECTAHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. lIpoBepka
opdorpadun u rpammatukud. CpencrtBa TMOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctuwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBbBIE
nokymeHThl. CHOcku, orjaBieHue. KomektuBHas paboTra ¢ JTOKyYMEHTaMHU.
NHCTpyMEHTBI pELIEH3UPOBAaHUS B TEKCTOBBIX Mpoueccopax. O0iayHble CEPBUCHI.
Henoass mepenucka. Pedepar. IlpaBuia 1uTHpOBaHMS HCTOYHUKOB U
opopmienuss Oubnuorpaguueckux ccpuiok. OdopmieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEPHOW BEPCTKOW TEKCTa. TeXHHUYECKHE CpeACTBa BBOJIA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHalIW3a JAaHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [lociemoBaTtenbHOCTH
perieHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JTAHHBIX, OUYMCTKA U OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3YyaJIM3allisl JAHHBIX, MHTEpIIpEeTalus pe3yiabTaToB. [Iporpammubie cpencTtBa u



WHTEPHET-CEPBUCHI 11 00paOOTKM M MPEICTABICHUS JaHHBIX. bombIie naHHbIE.
MamunHoe 00yuenne. HTemeKTyanbHbli aHaIU3 TaHHbBIX.

AHaJIN3 JIaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaONUIl. BhluncieHne CymMBbl,
cpeaHero apuMeTHIeCKOro, HauooJIbIIETr0 (HAMMEHBIIIET0) 3HAUCHUS TUara3oHa.
Brruncnenne koddduiimeHta Koppessiiuud ABYX psaoB gaHHbIX. [loctpoenue
CTOJIOUATHIX, JUHEWYaThIX M KpyroBbix auarpamm. Iloctpoenue rpadukoB
byuxuii. [Togbop auHMM TpeH A, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucnenHoe perieHue ypaBHEHHMH C IOMOIIBIO Toja0opa Tmapamerpa.
OnTtuMmu3anms Kak MOMCK HAWJIYYIIEro pelieHus B 3aJaHHBIX yCiaoBUsX. LleneBas
byHkius, orpaHudeHus. JlokanbHble W TJI00QIBHBIA MHUHHUMYMBI IIEJIEBOMN
bynkumu. Pemenne 3amad oNTUMHA3AIUMN C TIOMOITBIO AJICKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATUKH

Teopernyeckue MOAXOAbI K OILEHKE KOJIMYecTBa WHGOpMAIMU. 3aKOH
annutuBHOCTH WHMopmaruu. Dopmyna Xapim. UHpopmanuss U BEpOATHOCTS.
®opwmyna lllennona.

Anroputmel  cxkatust JaHHbIXx. AsnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl CKaTHs JIaHHBIX C TOTEPSAMH. Y MEHbIIICHUE
rIIyOuHBI KoupoBaHus 11Beta. OCHOBHBIE HUjen anroputmoB cxkatus JPEG, MP3.

CkopocTh Tmepefayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH IE€peJayud  OT
MH(POPMAITMOHHOTO 00BbEMA JTaHHBIX U XAPAKTEPUCTUK KaHama CBs3U. [IpuunHbI
BO3HUKHOBEHHUs OMMUOOK TIpU Tepenade JaHHbIX. KoJbl, MO3BOJIIONINE
oOHapy>XUBaTh W HUCIPABJIATh OMIMOKH, BO3HUKAIONIME TPH TMepenaye TaHHBIX.
Paccrosinne Xammunra. Koaupoanue ¢ moBropenuem 0utoB. Koapl XomMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoiacucTBue. (CUCTEMHBIN
ahdexrt. Ynpapnenue kak nHGopMaloHHblii ponecc. OOpaTHas CBS3b.

Mopenn u monenupoBanue. Llens mMoaennpoBanuss. COOTBETCTBHE MOJEIH
MOJICIUPYEMOMY OOBEKTY WIIU TMPOIECCy, Ienu MozaenupoBanus. dopmanuzanus
MPUKIIAIHBIX 3a]1a4.

[IpeacraBnenne pe3yabTaTOB MOJAEIHUPOBAaHUS B BUAE, YIOOHOM ISt
BOCIIpUATHS yeioBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIHIIbI,
rpadukn).

['padpr. OcHoBHBIe moHATHS. Buasl rpadgos. Onucanue rpadoB ¢ MOMOIILIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX  3a/lady, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJLHOTO TYTH MEXJIy BepliMHaMu Tpada, oOmpeaesieHHe KOoJIUYeCcTBa
pPa3IMUHBIX IyTE€d MEXAy BEpPUIMHAMH OPUEHTUPOBAHHOIO AlUKINYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs moumcka. CrocoObl 00xoma mepena.
[IpencraBienne apudmMeTHUECKUX BBIpAKEHUN B BUIE AepeBa. J[uckpeTHbie Urpbl
JIBYX UTPOKOB C MoJHOW mHpopManuei. [Toctpoenne nepesa nepedbopa BapuaHTOB,
OMKMCAHKUE CTPATErHH UTPhbl B TAOIMYHON (opMe. BhIMTpHINIHbIE U POUTPHIIIHBIE
MO3UILINU. BBIMTPBILIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOr0 HMHTeJieKTa. CepBHCHI MAIIMHHOIO IMEpPEBOAA U
pacnio3HaBaHus YCTHOW pedyn. KorHuTHBHBIE cepBUCHL. MmeHTHdHKaIus u MOUCK
U300paKEHUH, pacrio3HaBaHHE T Camoobyuatomuecs CUCTEMBI.
W cKyCCTBEHHBIM MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. Mcmosib30BaHHE METOJIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OoOydaronux cuctemax. Mcnosb3oBaHue MeTo0B
MCKYCCTBEHHOI'O0 MHTEIIEKTa B poOoToTexHuKe. MHTEpHeT Bemell. [lepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEJUIEKTyaJIbHBIX cucTeM. HelipoHHbIE ceTH.

AJITOPUTMBI H IPOrPAMMHPOBaHUE

Qopmann3anuss ~ OOHATHS  anroputma.  MammHa  TelopuHra  Kak
YHUBeEpCcaJIbHas MOZENb BeruncieHui. Teznc Yépua—TwvropuHra.

OueHka CII0KHOCTH BbIUKCIEHUN. BpeMs paboTel U 00BEM HCHONB3YyEMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OleHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJIrOPUTMOB. AJTOPUTMBI  IOJWHOMHUAIBHOU
cinoxxHoctd. [lepebopubie anroputmbl. IlpuMepsl pa3iaMyHBIX —aITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C MOMOIIBID AJITOPUTMA
«pemiero DparocheHar.

MHoropa3psaHble 1ieible Yuciia, 3a7a4i JJIMHHOW apu(pMeTHKY.

CnoBapu  (accolMaTUBHBIE MAaCCHUBBI, OTOOpaKeHHUs). XOII-TAOJHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Crexku. AHamM3 MPaBUIBHOCTH CKOOOYHOTO BBhIpaKEeHUs. Brluncnenue
apu(PpMETUIECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnonp3oBaHue ouepenn Juisi BpeMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbel Ha Tpadax. I[locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOIO CBS3HOTO HEOpUEHTUpOBaHHOro rpada. KoiauuecTBo pas3inyHbIX
nyTel MeXay BepLIIMHAMU OPUEHTHPOBAHHOIO alMKIMYECKOro rpada. AJroputm
JIeKCTpHl.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIE anroputMmbl o0xona aepesa. Mcnonb3oBaHue creka U
ouepenu s 00xoaa iepeBa.

JluHamMpyeckoe INpOrpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXPaHEHUEM MPOMEXYTOUYHBIX PE3YyJbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOILIBIO



JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (DYHKIIMIA,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIUH.

[ToHsiTHE 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJIA.
WNHKancysuus, Hacae0BaHue, MOIUMOp(U3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
noib3oBatens. Vcnoib30BaHWE TOTOBBIX — YIPABISIEMBIX  3JIEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3bIkOB  mporpammupoBanus.  [lomsitue o0  mapaaurmax
IPOrpaMMUPOBAHMUS.

HNupopMmanuoHHBIE TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MAaTEMaTUYECKOIO0  MOJEIMPOBAaHUA: IOCTaHOBKA
3ajaud, pa3zpaboTKa MOJENM, TECTUPOBAHUE  MOJEIH, KOMIBIOTEPHBIN
AKCIIEPUMEHT, aHAIN3 PE3YJIbTATOB MOAEIUPOBAHUS.

Juckperuzanuss NOpyd MaTeMaTUYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
npoueccoB. MogaenupoBanue BMKEHHS. MojaenupoBaHue — OMOJOTHYECKHX
cucTeM. MaremaTudyeckKue  MOJEIM B JKOHOMHUKE.  BbpluucnurenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN T10 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHocteie  momenu.  Metoasl Monte-Kapno.  MmuraumonHoe
MozienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKMBaHMSL.

Tabnuunble (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHnii 00 OMHOTMHIHBEIX 0OBekTax. Ilone, 3ammcek. Kmrou tabammel. Pabora ¢
roToBOil 0a30if naHHBIX. 3amojHeHue Oa3bl JaHHBIX. [loMck, copTUpoBKa W
¢GunbTpanys JaHHBIX. 3ampockl Ha BbIOOPKY JaHHBIX. 3alpochl C MapaMeTpaMHu.
Brrancnsiemsie nmosis B 3ampocax.

MHuorotabnuunble 0a3bl JaHHBIX. THUIBI CBSI3eM MexAy TaOIuIiamu.
Baenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTaOJIMYHBIM 0a3amM
JTAHHBIX.

NuTeprer-ipriioxkenus. [loHaTre 0 cepBepHON U KIMEHTCKOM YaCTAX CAWTA.
TexHOoNmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI S3bIKA
HTML u xackamubix tabmui ctuiae (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xocTuHra. 3arpy3ka ¢aiioB Ha CaiT.

BBon m300pakeHuil ¢ UCIOJIB30BAHUEM Pa3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(udpoBbIX (poTOanmapaToB U MHUKPOCKONOB, BHUIEOKaMep, CKAaHEPOB U APYIHX



ycTpoiictB). I'paduueckuii penakrop. Pazpemenune. Kagpuposanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLIHs — LIBETA.
ObecuBeunBaHue I1BETHBIX u300paxenuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocoiinbie u3o0paxkeHus. TekctoBble cinou. Macka cinos. Kanambl.
Coxpanenue BbiaeneHHoOW oOnactu. [lonroroBka wimocTpanuii s BeO-CalTOB.
AHUMUPOBaHHBIE H300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsAIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonib30BaHue KOHTYpOB. BekTopu3zanus pacTpoBbIX H300paXeHU.

[IpyHIMOBI TOCTPOEHUST M PENAKTUPOBAHMS TPEXMEPHBIX  MOJEJEH.
Cerounsle Momenu. Marepuanbl. MoaenupoBaHHEe HWCTOYHUKOB OCBELICHUS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilondarue o BupTyaiabHOU
pPEaIbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcss PyKOBOJCTBOBATHCA CHOPMUPOBAHHOM BHYTPEHHEW MO3UIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlUH, TO3UTHUBHBIX BHYTPEHHHX
yOCXKIEHNUW, COOTBETCTBYIOIIMX TPAAWIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA U OMbITA JESITEILHOCTU B IpOIlecce
peanuzaluMd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCITUTATEIILHOM JIEATECTLHOCTH.

B pesynapraTte wu3ydeHwmss WHHOPMATHKH Ha YPOBHE CpPEIHEr0 OOIIeTro
oOpa3zoBaHus y oOyuaromierocs OyayT cOpMHpPOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3yIbTaThI:

1) rpamxaaHCKOr0 BOCIIMTAHMS:

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA W MPaBOMOpPSIKAa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
MH(OPMAIMOHHOTO MpaBa U HHOOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITh HJICOJIOTHU OKCTPEMH3MA, HAIMOHAIU3MA,
KCeHO(pOOUHU, AUCKPUMHUHAIMU TI0 COIHMAIbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HaIMOHAIBHBIM ITPU3HAKaM B BUPTYAJILHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIIIEHHUE K UICTOPUYECKOMY HACIIEUI0, TOCTIXKEHUIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUAX, TOHUMaHUE 3HaYCHUSI HOOPMATHKU KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 U TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSICh Ha MOPAJIIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCIIC B
cetu MHTEpHET;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKJIIOYAas OCTETUKY HAy4IHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBbIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uYecKOro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh  3J0POBOr0 M  Oe3omacHoro  obpasza  KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJIE 3a CYET



cobmonenus TpeOoBaHuil 0€30MacHOM 3KCIUTyaTalliid CPeCTB MH(OPMALMOHHBIX
Y KOMMYHHKAIIHOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TAKYIO JESTCIIEHOCTD;,

uHTepec K cdepaM MpodecCHOHAIBHON JEeATEIbHOCTH, CBSI3aHHBIM C
WHPOPMATUKOH, MPOrpaMMUPOBAaHMEM M WH(OOPMAIMOHHBIMUA TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIDKCHUSX HAayKd WHPOPMATUKA W HAYYHO-TEXHHUECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccun u
pealln30BbIBaTh COOCTBCHHBIC )KHU3HCHHBIC TIAHBL;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa30BaHWIO M CaMOOOpa30BaHUIO Ha
NPOTSHKCHUH BCEU KHU3HU;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHMS:

OCO3HaHWE IJI00AJBHOTO XapakTepa JKOJOTHYCCKUX MPOoOJIeM M IMyTeH HX
pelleHus, B TOM 4YHCIe C YYETOM BO3MOXKHOCTEH HMH(DOPMAIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAyKH, IOCTIKCHHUSM HAyYHO-TEXHHYCCKOTO IIporpecca M
OOIIIECTBEHHOHN NIPAKTHKH, 332 CYET IOHUMAHUS POJIU MH(POPMAITMOHHBIX PECYpPCOB,
WH(POPMAITMOHHBIX TIPOIECCOB U HMH(DOPMAIMOHHBIX TEXHOJOTHUH B YCIOBHIX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBA;

OCO3HaHWE IIEHHOCTH HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO ¥ HCCIICI0BATEIbCKYIO ICATEIbHOCTh HHINBUYaJIbHO U B TPYIIIIE.

B mporecce JOCTHXKEHHS JIMYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS MPOTPaMMBbI
no wuH(MOpMAaTHKE Yy OOYYarOIIMXCS COBEPIICHCTBYETCS  AMOIMOHATBHBIN
WHTEIICKT, MPEAOIararonui choOpMUPOBAHHOCTS:

CaMOpPETyJIMPOBAHMSI, BKIIIOYAIOMIETO CAMOKOHTPOJIb, YMECHHE IPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEJCHHWE, CIIOCOOHOCTh QJaNTHPOBATBhCI K
HYMOIIMOHAIBHBIM H3MCHEHHSIM U MTPOSIBIIATH THOKOCTD, OBITh OTKPBITBIM HOBOMY

BHYTpPEHHEH MOTHBAIlMH, BKIIOUYAIONICH CTPEMIICHHE K JIOCTIKEHUIO TSI U
yCIexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMCHHE ICHCTBOBATh, MUCXOAS M3 CBOHMX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOIICH CIIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHHE
JIPYTHX, YYUTBIBATh €r0 TPU OCYIIECTBICHUH KOMMYHHKAITUH, CIIOCOOHOCTH K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUYAIOIUX CITOCOOHOCTH BBICTPAaUBaTh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, MMPOSIBIIATH HHTEPEC U pa3peniaTh KOHMOIUKTHI.



METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabraTte wu3ydenus HHGOPMATUKKM HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOydaromierocss OyayT copMuUpoOBaHbl MeTanpeaIMETHbIC
pEe3yJbTaThl, OTPAKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX IEHUCTBHUSX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4eOHbIC [JIEUCTBUS, KOMMYHUKATHUBHbBIC
yHUBEpCaIbHbIe Y4YeOHbIE CUCTBUS, PETYJISATUBHBIE YHUBEpCAJIbHBbIC Y4YcOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiicCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OpMyJIHpOBaTb M aKTyaJlM3UpoOBaTh  IMpoOieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYILIECTBEHHBI IMPU3HAK WJIM OCHOBAaHUS MJI1 CPaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONPENENATh LEJN JACSITEIBHOCTH, 334aBaTh IapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHSI,

BBISIBJISATh 3aKOHOMEPHOCTHU U MPOTUBOPEUHNS B pACCMAaTPUBAEMBIX SIBJICHUSIX;

pa3pabaThiBaTh IUJIAH PEIICHHS MPOOJEMBbI C Y4ETOM aHAIM3a WMEIOIIHUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LIEJ15IM, OLICHUBATh PUCKH NOCIIEACTBUI AEATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYaAJIBHOT'O U KOMOMHUPOBAHHOTO B3aUMOIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJI€Th HABBIKAMH YUE€OHO-UCCIEI0BATENbCKON U MPOESKTHOM ESITEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOO0B PEUICHUS] IPAKTUYECKUX 3aa4, IPUMEHEHHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

OCYUIECTBJIATh PA3JIUYHbIE BHJbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HMHTEpHpeTal, MNpeoOpa30BaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyallMsiX, B TOM 4YHUCJIE€ NpPU CO3JaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh U (HOpPMYyIUpOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;



BBISIBJISITh TMPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Yy €€ pelIeHHs, HaXOAWTh apTryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHN PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud  pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LIEJICHAIIPaBICHHbII TMONUCK IEpeHOca CPEACTB M CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh INEPEHOCUTh 3HAHUS B IO3HABATEJIBHYIO M MPAKTHUUYECKYIO 00jacTu
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIE€U, IpeUlaraTh OPUTMHAIbHBIE MOIXOABl U PELICHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH MOJTyYEHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJISITH ~ IOWCK,  aHallu3, CUCTEMaTU3aluil |
MHTEPIPETALNIO HH(POPMALIUY PA3TUUHBIX BUIOB U (HOPM IMpeICTaBICHMUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4E€TOM Ha3HAYEHUS
uHpoOpMaMu U IEJEeBOM  ayJIUTOpPUH, BbBIOMpas ONTUMAIBHYIO (OopMy
IPEICTABIICHUS U BU3yaJIU3al1U;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpMalnuu, €€ COOTBETCTBUE
IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ coOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepexeHMsl, TMPaBOBBIX M  3TUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIQJIeTh ~ HAaBBIKAMH  pAclO3HABaHWA U 3aIIUTHl  HWH(pOpMaImH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBIE YHUBeEPCAJIbHbIE YueOHbIEe 1eiCTBUSA

1) oO61ienme:

OCYIIECTBJISATh KOMMYHUKAIIMH BO BCeX c(hepax >KU3HU;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HAaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTYyaluil |
CMATYATh KOH(l)J'H/IKTBI;

BJIaJCTH pa3in4YHbIMHU CHOCO6aMI/I O6HleHI/I$I nu BBaHMOHeﬁCTBHH,
APTYMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATATh KOH(I)J'II/IKTHBIG CUTyaluu,



Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOK) TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSITeJIbHOCTD:

MIOHUMAaTh M MCIOJb30BaTh MPEUMYILECTBA KOMAHIHOM M WHIUBUIYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEUCTBUU C YUETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

NPUHUMATh €M  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JEUCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ YY€TOM MHEHHMH YYaCTHUKOB, OOCYXIaTh PE3YJIbTaThbl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOTNO YYaCTHUKA KOMAaHIbl B
oOIIMiA pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE TIPOEKThI, OICEHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYWIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PA3IMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

1) camoopranu3amnus:

CaMOCTOATENIBHO OCYILECTBIISATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpoOsieMbl C  Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIMHA B
pa3HbIX O00JACTSIX 3HAHWM, IMOCTOSIHHO TMOBBIINIATH CBOM 00pa30BATENbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENBHON  peduieKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENBHBIX MPOLECCOB, WX pE3yJbTaTOB U



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQIIeKCHH AJsi OLEHKU CUTYallld, BBIOOpa
BEPHOI'O PEILICHHUS;

OLICHUBATHh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ceOsl, MTOHUMAasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIU3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP € TIO3UIUH JIPYTOTO YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

B npouecce u3yuenus kypca MHGOpPMATHKU YIiIyOJI€HHOro ypoBHs 6 10
Knacce oOydalomuMucs OyAyT  JOCTUTHYTHI — CIEOYIOIIME  IPEIMETHbIE
pEe3yJIbTATHI:

BJIAJCHUE NPEACTABICHUSIMH O POJM MHPOPMALMH M CBA3aHHBIX C HEH
MPOIIECCOB B TMPHUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIUS,
«MH(POPMALIMOHHBIM  MPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTHI  CHCTEMbI»,
«cuCcTeMHBIN A PeKrT», «uHDOPMAITMOHHAS] CUCTEMAY, «CUCTEMAa YIIPABICHUS»;

BIAJICHUE METOJaMHu TMoucka uHbopmanuu B ceTu HWHTepHET, yMeHue
KPUTHYECKHU OIEHUBATh MHQPOPMAIIUIO, TOTYUYCHHYIO U3 ceTu HTepHeT;

YMEHHE XapakTepu3oBaTh OOJBIIME JaHHBIC, MPUBOJIUTH ITPUMEPHI
UCTOYHUKOB HMX TIOJYyYEHUS M  HAMpaBIICHUS HCIOJIB30BAHUSA, YyMEHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3aJaud aHaJW3a JaHHBIX (MPOTHO3UPOBAHUE,
KJaccupukanus, KJIacTepu3alus, aHaIu3 OTKJIOHEHHH ), MMOHUMATh
MOCJIEIOBATENBHOCTD PEIIEHUS 3a7]a4 aHaIu3a JaHHBIX: cOOp NEPBUYHBIX JAaHHBIX,
OUMCTKAa M OIIEHKAa KauyecTBa JaHHBIX, BBIOOpP W/WJIM TOCTPOEHUE MOJIENH,
npeoOpa3zoBaHue JaHHBIX, BU3YaTU3allusl TaHHBIX, MHTEPIPETALHS Pe3yJIbTaTOB;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TEHIACHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHUE HAaBbIKAMU PaOOTHI C OMEPAIMOHHBIMUA CHCTEMaMU, OCHOBHBIMH
BUJIAaMUA TIPOTPAMMHOTO OOECIeUeHUsT JJIsI penieHus ydeOHBIX 3amad 1o
BBIOpaHHON CHeIUan3aIim;

HaJIM4Yue MPEeJICTaBICHUN 0 KOMIIBIOTEPHBIX CETSIX M UX POJIU B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITAIIAX OPraHU3aUN U (QYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTeil, 00 OOmMUX MPUHIUIAX pPa3pabOTKM W (YHKIIMOHUPOBAHHUS HMHTEPHET-
MIPUIIOKEHHNM;



NOHMMaHHWE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIIOJIb30BAHUE
METOJIOB U CpPEICTB MPOTUBOACUCTBHA 3TUM yIpo3aMm, COONIOJCHHE Mep
0€30IMacHOCTH, MPEAOTBPAIAIONIUX HE3AKOHHOE PAaCIPOCTPAHEHUE TTEPCOHATIBHBIX
JaHHBIX, COOJIIO/IEHUE TPeOOBaHUM TEXHUKU O€30MMACHOCTH U TUTHMEHBI IIPU paboTe
C KOMIIBIOTEPAMH U APYTUMHU KOMIIOHEHTAMHU LIU(PPOBOTO OKPYKEHUS, IOHUMaHHE
IIPABOBBIX OCHOB HCIIOJIb30BAHUS KOMIIBIOTEPHBIX MporpamMM, 0a3 ITaHHBIX U
paboTel B ceTh MIHTEpHET;

NOHMMaHHE OCHOBHBIX IPUHIMIOB JUCKPETU3AllMU PA3NUYHBIX BHJIOB
uHpOpMallMM, YMEHUE ONPENeNiITh HMHPOPMALMOHHBIA OO0BEM TEKCTOBBIX,
rpauyecKkux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHBIX MapaMeTpax JAMCKPETU3alUH,
YMEHHE OIpPEAeNsATh CPEAHIOI CKOPOCTh TMepefadd JaHHBIX, OILICHHWBATH
U3MEHEHHE BpEMEHHM Tepefadyd MpH H3MEHEHUH WHGOPMAIMOHHOTO 00BEMa
JAaHHBIX U XapaKTEPUCTHUK KaHala CBA3H;

YMEHHE MCIIOJIb30BaTh MPU PEIICHUH 3a]lad CBOWCTBA MO3ULMOHHON 3alucu
YHCell, AITOPUTMa MTOCTPOCHHUS 3aIMCH YKCIa B TO3UIIMOHHON CHCTEME CUUCIICHUS
C 3a/laHHBIM OCHOBAaHHEM M IMOCTPOCHHS YHCJA 1O CTPOKE, COACpIKAIEH 3amuch
3TOT0 YHCIa B TO3UIIMOHHOW CHCTEME CUMCICHHS C 3aJaHHBIM OCHOBAHHEM,
YMEHHE BBINOJHATH apU(PMETHUECKUE OIepalud B IO3ULHUOHHBIX CHUCTEMax
CUHCJICHMUS,;

YMEHHE BBITIONHATH MpeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HCIONB3YS
3aKOHBI ajareOpbl JIOTUKH, YMEHHE CTPOHWTH JIOTHYECKOE BBIPAXKECHHE B
JU3BIOHKTUBHOM U KOHBIOHKTUBHON HOpPMaJIbHBIX (hopMax Mo 3aJaHHOM Taliuie
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MUCTMHHOCTH BBICKA3bIBaHUS, COJEPIKAILEIO
NEpPEMEHHBIE, PellIaTh HECI0KHbIE JIOTHYECKUE YPABHEHUSI U CUCTEMBI YPaBHEHUM;

NOHMMaHuE O0a30BBIX aAIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uHbopMaIuu (3aMUCh YKMCeN B MO3UIIMOHHON CHCTEME CUHMCICHUS, HaXOXKIEeHHE
BCEX MPOCTHIX YHMCEI B 33JaHHOM JiMara3oHe, 00paboTKka MHOTOpa3psIAHbIX LEbIX
YKCeJl, aHAJIU3 CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB IMOMCKA U COPTHUPOBKH,
YMEHHE OIpenessaTh CI0XHOCTh H3y4aeMbIX B Kypce O0a30BBIX alTOPUTMOB
(cyMMupoBaHHE DJIEMEHTOB MAacCHMBa, COPTHPOBKAa MaccHBa, IepeOOpHBIe
QJITOPUTMBI, TBOUYHBIN MOWCK) W MPUBOAUTH MPUMEPHI HECKOJIBKUX aITOPUTMOB
Pa3HOM CJIOKHOCTH ISl PEIIEHUS OJHOU 3a/1a4u;

BJIa/ICHUE YHUBEPCAJIBbHBIM S3BIKOM MPOTPaMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpeacraBieHusMH O O0a30BBIX THMAX JaHHBIX |
CTPYKTypax JaHHBIX, YyMEHHE WCIOJb30BaTh OCHOBHBIC  YMPAaBISIONINC
KOHCTPYKLMH, YMEHHE OCYUIECTBIIATh aHaJIU3 MPEIJIOKEHHOW MPOrpaMMbl:
OTIPENENATh Pe3yJIbTaThl padOThl IPOrpaMMBbl IPU 33JaHHBIX MCXOJHBIX JAHHBIX,
OTpENENATh, MPU KAKUX HCXOAHBIX JTAHHBIX BO3MOXKHO MOJYYEHHE YKa3aHHbBIX



pe3yJIbTaTOB, BBISBIATH JAaHHBIE, KOTOPbIE MOTYT MPHUBECTH K OIIMOKE B pabote
nporpaMMel, (GOPMyYIUPOBATH MPEATOKEHHUS MO YIYUIIEHUIO TPOrPaMMHOTO KOJa;

YMEHUE CO3/1aBaTh CTPYKTYPHUPOBAaHHBIE TEKCTOBBIE JOKYMEHTHl U
JIEMOHCTPALIMOHHBIE MAaTEPHANIbl C UCIOJIb30BAHIUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHUE UCIOJIb30BaTh AJIEKTPOHHBIE TAOJWLBI AJI1 aHAJIN3a, PEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYUCIECHHUE  CYMMBbI,  CPEIHErO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYEHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJILHOTO PEIICHHUs, MOAOOp JUHUU TPEHJa, PEIlICHUE
3aJlay IPOTHO3UPOBAHMUS).

B mpomecce m3yuenus kypca MHPOpPMATHKU YyriayOn€HHOTO ypoBHS 6 11
Knacce obOydarommMucs OyIyT  JIOCTUTHYTHI — CJIEAYIOUIME  MpPEeIMETHBIC
pe3ybTaThI:

YMEHUE CTPOUTH HEPABHOMEPHBIE KOJBI, JOIYCKAKOLIUME OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUM (MpePUKCHBIE KOJbI), HCIOJIb30BaTh MPOCTEUIINE
KOJIbl, KOTOPBbIE MO3BOJISIOT OOHAPYKUBATh U UCIIPABIIATh OLIMOKU IPH Mepenaye
JAHHBIX, CTPOUTH KOJ, 00€CIEUMBAIOIINN HAUMEHBIIYI0 BO3MOKHYIO CPEIHIOIO
JUIMHY COOOILEHUsI MPU HU3BECTHOM YacTOTE CHUMBOJIOB, MOSCHATH NPUHIUIIBI
paboThI MPOCTHIX AJITOPUTMOB CIKATUSI TAHHBIX;

YMEHHUE pellaTh AIrOPUTMHYECKHUE 337a4ud, CBA3aHHBIE C aHAIM30M rpadoB
(3a7auM  TOCTPOEHUS] ONTUMAJIBHOTO TYTH MEXAYy BeplIMHaMu rpada,
ONpENENICHUs]  KOJIMYECTBA  PA3IUYHBIX  NyTEd  MEXAY  BEpIIMHAMHU
OPUEHTHPOBAHHOI'O AI[MKIMYECKOro rpada), yMEeHHE HCIOJIb30BaTh JAEPEBbs IMPU
aHaJlu3e W TOCTPOCHHMU KOJAOB U IS TPEIACTaBICHUS apUPMETHUYECKUX
BBIPKEHUI, IPU PEIICHUH 3a]1ay MOUCKAa U COPTUPOBKHU, YMEHUE CTPOUTH JEPEBO
UTPHI 110 33JJaHHOMY QJITOPUTMY, pa3padaTbiBaTh U 0OOCHOBBIBATH BBHIUTPHIIIHYIO
CTPaTEruio Urphl;

yMEHuEe pa3pabaThiBaTh W pEaTu30BbIBATH B BHJE MpOrpamMm 0a3oBbIe
QITOPUTMbI, YMEHHE HMCIOJIb30BaTh B MpOrpamMMax [IaHHbIE PA3JIUYHBIX THUIOB C
y4€TOM OrpaHMYEHUN Ha JUANa3OH MX BO3MOXHBIX 3HAYEHWI, MPUMEHSATH MpHU
pELICHUH 3324 CTPYKTYPhI JaHHBIX (CIIUCKH, CIIOBAPH, CTEKH, OUEPEIU, IEPEBbSA),
UCIIOJIb30BaTh 0a30BbIE OMEpAIMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJIT 00paOOTKHA YUCIOBBIX JTAHHBIX
U CHMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MpU pa3pabOTKe MNporpamMm OMOIMOTEKU
NOANPOTpaMM, 3HaTh (DYHKIMOHAJIbHBIE BO3MOXKHOCTH HHCTPYMEHTAJIbHBIX
CPEICTB Cpelbl pa3paboTKH, YMEHUE UCTIOIb30BaTh CPEACTBA OTIAIKHU IPOTPAMM B
cpezie NporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOIPAMMBI;

yMEHHE CO37aBaTh BEO-CTPaHHULIbI,



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MJaHHBIX, WX CTPYKTYpeE,
CpeICcTBax co37aHUs M pabOThl C HUMH, YMEHHE WCIIOJNH30BaTh TAOIMYHBIC
(penaioHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTHPOBKY M TOWCK 3aluceil B 0a3e JaHHBIX, HAMOJHITh pa3paboTaHHYyO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHE UCTOJIb30BaTh KOMIBIOTEPHO-MATEMATUICCKUE MOJICIH /I aHaJIn3a
O0OBEKTOB W TIPOIECCOB: (OPMYTUPOBATH IIEh MOJCIUPOBAHUS, BBITIOJIHSTH
aHaJgu3 Ppe3yJbTaTOB, IIOJIYUYCHHBIX B XOJIE MOJCIUPOBAaHMS, OIEHHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM MPOLECCY, MPEACTABIAThH
pe3yJIbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

yMEHHE OpraHW30BBIBATH JMYHOEC WH()OPMAIMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, TOHUMAaHUE
BO3MOXKHOCTEH IHU(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, HUMPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIIEKTa B Pa3IUYHBIX 00JIACTSX,
HaJMYME TIPEICTABIICHUH O Kpyre perniaeMbiX 3a7ad MAaIlMHHOTO OO0ydYeHUs
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TIPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HCMNONB30BAaHUU  HMHPOPMALUOHHBIX  TEXHOJOTMM B Pa3IU4HBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeEM uudposbie
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
MPOrpamMMbl Bcero o0pa3oBaTeIbHbIE
padoThI padoThI
pecypchbl
Paznea 1. lilndpoBasi rpaMoTHOCTH
11 KomMmibrotep - yHHBEpCcanbHOE YCTPOUCTBO 6 Bu6mmoteka [JOK
' 00pabOTKH JaHHBIX https://m.edsoo.ru/
bubnunoreka LIOK
1.2 I1
porpaMMHOE o0ecTieueHHe 6 httos://m.edsoo.ru/
1.3 KommnbrorepHsie cetn 5 bubmmorexa [IOK
https://m.edsoo.ru/
bubnunoreka LIOK
1.4 n 7 2
H(popMalMoHHas 6€30MaCHOCTb https://m.edsoo.ru/
Hroro no paszneny 24
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
91 [IpencraBnenue nHGpoOpMaLUu B 19 2 bubmmnoreka HOK
' KOMITBIOTEPE https://m.edsoo.ru/
2.2 OcHOBBI anreOpsl JOTUKU 14 1 brbmmorexa LTOK
https://m.edsoo.ru/
but6mmoreka [IOK
2.3 Komnbrotepnas apudmernka 7 1 https://m.edsoo.ru/
Hroro o paznueny 40
Pa3nes 3. AnropuT™Mbl M1 IpOrpaMMHUpOBaHue
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3.2 BcnomoraTenbHbIe aaropuTMbI 8 2 bubmmorexa [IOK
https://m.edsoo.ru/
3.3 YuciieHHbIE METOJIBI 5 3 Bubmaorexa ITOK
https://m.edsoo.ru/
AnTOopuTMBI 00PaObOTKH CUMBOJIBHBIX bubmuorexa [IOK
3.4 5 1
JTAaHHBIX https://m.edsoo.ru/
3.5 ANTOpuUTMBI 00pabOTKH MacCHBOB 10 3.5 bubmmorexa [IOK
https://m.edsoo.ru/
Hroro no pazneny 44
Paznen 4. UndopmManmonHbie TEXHOJIOTUH
bubmuoreka [{OK
4.1 OO6paboTka TEeKCTOBBIX JOKYMEHTOB 6 2.5 https://m.edsoo.ru/
4.2 AHanu3 Ja”HHBIX 8 3 Bubmiorexa HOK
https://m.edsoo.ru/
Hroro no paszneny 14
PesepBHOE Bpems 14
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. Teoperuyeckue 0CHOBbI MH(P)OPMATUKH
WNndopmanus n napopmMaioHHse bubnnorexa [HOK
1.1 10 2.5
MPOLECCHI https://m.edsoo0.ru/
bubmuoreka [JOK
1.2 M 2
OACTHpOBAIHE 8 https://m.edsoo.ru/
Hroro mo pazneny 18
Paznen 2. Anroput™Mbl ¥ NIPOrpaMMHUpPOBaHUE
2.1 DIEMEHTBI TEOPUH AJITOPUTMOB 6 1 bubmmorexa LOK
https://m.edsoo.ru/
bu6mmorexa [IOK
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10 httos://m.edsoo.ru/
53 OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO 16 45 bubnuotexa [JOK
' [IpOrpaMMUpPOBaHUSA ' https://m.edsoo0.ru/
Hroro no paszneny 50
Pazjnen 3. UndopmanmoHHbie TEXHOJIOTUH
31 KoMmnbroTepHO-MaTeMaTnaecKkoe 3 9 bubnnoreka [JOK
' MOJIETUPOBAHKE https://m.edsoo.ru/
3.2 ba3n1 manHbBIX 10 4 Eubmorexa IIOK
https://m.edsoo0.ru/
3.3 BeG-caiiThr 14 4 bubmorexa [JOK
https://m.edsoo0.ru/
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bubmuorexa [JOK
3.4 Kowmmprorepnas rpaduka 8 3.5 httos://m.edsoo.ru/
bu6mmoreka [IOK
35 3D-mozemuposarme 8 3 https://m.edsoo.ru/
Hroro no pazneny 48
PesepBHOe Bpemst 20
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 36.5
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IPOBEPSIEMBIE HA EI'D 110 UTH®OPMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIEI'O OBPA3ZOBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

1.

11

1.2

1.3

1.4

1.5

1.6

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM Pe3yJbTATAM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbLHOI MPOrPaMMBbI CPeIHEro 061Iero
o0pa3zoBaHus

3namo (nonumams)

[TonMaHue OCHOBHBIX HPUHLHUIIOB YCTPOMCTBA M (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; TECHJIICHIUI
Pa3BUTHSL KOMITBIOTEPHBIX TEXHOJIOTHH; BJIaJICHHE HaBBIKAMH pPabOTHI C
OTNEPAIIMOHHBIMA CHUCTEMaMH M OCHOBHBIMH BHJIaMH TMPOTPAMMHOTO
obOecrieueHus JAJs  peuieHus  y4eOHBIX 3aJad 1[0  BBIOpAHHOM

cricnyajin3anuu

Hanmuuune Hpe,Z[CTaBJ'ICHI/Iﬁ 0 0a30BBIX IIpUHOUIIAX OpraHu3alvuu U

(YHKIMOHUPOBAHMSI KOMITBIOTEPHBIX CETEl

[ToHnMaHKe OCHOBHBIX HMPHUHLMUIIOB JUCKPETU3ALUU DPA3JIUYHBIX BHUJOB
uH(popManuu

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKH YMCIOBOW M TEKCTOBOM
uHpopManuu (3aluch 4YKMCET B IO3ULUOHHONW CHUCTEME CUHCIICHMUS,
JEIMMOCTbD LIEJIBIX YHACEN; HAXOXKIEHUE BCEX IPOCTBIX YHCEN B 3aJlaHHOM
nuanasoHe; 00pa0oTKa MHOTOPa3psAAHBIX —ILENBIX YHCEd; aHaJlu3

CUMBOJIbHBIX CTPOK U APYTUX), AITOPUTMOB ITOMCKA U COPTUPOBKHU
3HaHue (YHKIMOHATIbHBIE BO3MOXKHOCTH HWHCTPYMEHTAJIbHBIX CPENICTB
cpenbl pazpaboTKu

BnaneHne OCHOBHBIMH CBEACHHUSIMH O Oazax HAaHHBIX, HUX CTPYKTYpEC,

CpeicTBax CO3/IaHus U pabOTHI C HUMHU

1.7

1.8

ITonnMaHne BO3MOKHOCTEW U OTPAHUYEHUN TEXHOJIOITMI NCKYCCTBEHHOTO
MHTEJJIEKTa B Pa3JIMYHbIX O0O0JIACTAX; HaJM4uMe NpeACTaBIeHUNH 00
UCMOJb30BaHUM  WH(POPMALIMOHHBIX  TEXHOJIOTMH B pa3jIM4HbBIX

npodecCHOHATBHBIX chepax

Bilagenue TEOpETHYECKUMM amnmapaTroM, IO3BOJIAIOLIMM OCYILECTBIATh
IIPEACTABJICHUE 3aJJaHHOI0 HATYpPaJIbHOI'O YKCIIA B PA3JIMYHBIX CUCTEMAX
CUMCIICHUS; BBINOJHATh MPEoOpa3oBaHMs JIOTUYECKUX BbIpaXKEHUH,
MCIIOJIb3YSl 3aKOHBI alNreOpbl JIOTMKH; ONpPEAeNsATh KpaTdyallivid MyTh BO
B3BELICHHOM rpade M KOJMWYECTBO MyTeH MeXJIy BepIIMHAMU

OPUCHTHUPOBAHHOI'O aIUKIINICCKOTO rpa(ba




Ymemo

2.1

2.2

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIN st
aHanmu3a 00BEKTOB M IMPOLECCOB: (hOPMYyIUpPOBaATh 1€ MOJICIUPOBAHUS,
BBIMOJHATh AQHAJINU3 PE3YyJIbTaTOB, MOJYYEHHBIX B XOJ€ MOIEIHUPOBAHUS;
OLICHUBATh aJEKBATHOCTh MOJEIHU MOJCIUPYEMOMY OOBEKTYy WIH

MPOLECCY; MPEACTABIISATh PE3YJIbTATHI MOJEIMPOBAHUS B HATJISIIHOM BUE

YMenue KiacCHPUIMPOBATH OCHOBHBIC 33/ladll  aHAIW3a JaHHBIX
(mporuno3upoBaHue, KJaccupukanus, KJIacTepu3alus, aHaJIn3
OTKJIOHEHMI1); MOHMMATh TOCJIEI0BATEIbHOCTh PEIICHUs 3ajad aHalu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLICHKA KauecTBa JaHHBIX,
BbIOOp ¥ (WJM) TOCTPOCHHE MOJENIH, NPeoOdpa3oBaHUE JaHHBIX,

BU3yali3allud JaHHBIX, MHTCPHOPCTALUA PE3YJILTATOB

2.3

2.4

YMmenue onpenensite HHPOPMAIMOHHBIN 00BEM TEKCTOBBIX, TpapUUECKUX
Y 3BYKOBBIX JIaHHBIX IIPY 33JJaHHBIX [TapaMeTpax AUCKPETU3aLUU. Y MEHHE
OIpPENENATh CPEOHIO CKOpPOCTb IIE€pPeladd  JaHHBIX, OLIEHHUBATh
U3MEHEHHE BpEMEHHU IepeJauyd Ipu HU3MEHEHHH HH()OPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHne CTpouTh KO, OOECIEeYMBAIOIIMK HAUMEHBIIYI0O BO3MOXKHYIO

CPEIHIOIO0 JUTMHY COOOIIEHUS TPH N3BECTHON YaCTOTE CHMBOJIOB

2.5

YMeHue ucnoip30BaTh IMpPU PEUIEHWH 3a7ad CBOMCTBA IMO3ULMOHHOU
3allMCH YHUCEJI, aITOPUTMblI MOCTPOCHUS 3allMCH YHUCIa B IMO3ULIMOHHOW
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YUCia II0
CTPOKE, COZEpKalllell 3aluch 3TOT0 4YHUCIa B MO3ULMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHWEM;  YMEHHE  BBINOJHSATH

apI/I(l)MeTI/I'-IGCKI/IC ornecpanr B IO3UIIUOHHBIX CUCTEMAaX CHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3BIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMalbHBIX (QopMax MO 3aJaHHOM  Talmuie
UCTMHHOCTH; HCCIeloBaTb 00JacTh MCTMHHOCTU  BBICKAa3bIBAHMUS,

COACPKAIICTO MIEPEMECHHBIC, PCIIATE HECJIOKHBIC JIOTHYCCKUEC YPAaBHCHUA

YMeHue pemaTh alrOpuTMHUYECKHE 3a7aud, CBSA3aHHBIE C aHAIH30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO MYyTH MEXIY BEpIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3IMYHBIX ITyTEH MEXTY BEpIIMHAMH

OPUCHTHUPOBAHHOI'O ATUKIINICCKOTO rpa(ba)

2.8

YMeHne ucnoiab30BaTh JCPEBbA MPU aHAIN3E U MMOCTPOCHNUHN KOJ0B M JJIA
MNpEaACTaBJICHUA apI/I(I)MeTI/I‘-ICCKI/IX BBIpa)KeHPIfI, npu peHICHUU 3aaav
MoruCKa MU COPTHUPOBKH; YMCHUC CTPOUTH ACPCBO HUTPBI MO 3aJaHHOMY

IropuTMy; pa3palaThiBaTb U OOOCHOBBIBATH BBIUIPBIIIHYIO CTPATETHIO

UTPBI



2.9

2.10

YMeHHe aHaJIM3UpPOBaTh QAJITOPUTMBI  C  HCIOJIB30BAaHMEM  TaOJIHII
TPACCUPOBKH; ONPEACNATh 03 MCHOIb30BAHUS KOMIBIOTEpA Pe3yJIbTAThI
BBINOJIHEHUS HECJIOKHBIX IPOTrPaMM, BKJIFOYAIOUIMX LMKJIbI, BETBIECHUS U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TaHHBIX

VYMeHue OIpeleNaTh CIOKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CyMMHUPOBAHME 3JEMEHTOB MacCHUBa, COPTUPOBKA MacCHBa,
nepeOOpHbIE AITOPUTMBI, JABOWYHBIM IOMCK) M NPUBOAMTH IPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU IUId pCICHUSA OHHOﬁ 3aga4u

211

Brnagenne yHUBEpPCANBHBIM SI3BIKOM  TPOTPAMMHUPOBAHUS  BBICOKOTO
ypoBus (ITackans, Python, Java, C++, C#), npeacraBieHusMu o 6a30BBIX
TUTNIaX JAHHBIX M CTPYKTypaX IaHHBIX; YMEHHE HCIIOJb30BaTh OCHOBHEIC
VOPABISAIOMME  KOHCTPYKIMH;  YMEHHE  OCYIIECTBISATH  aHAIU3
MPEIUIOKECHHOW  MPOrPpaMMBI:  ONPENCIATh  Pe3yibTaThl  PadOTHI
IpOTrpaMMBbl TIPU 33JaHHBIX MCXOJHBIX JAHHBIX; ONPEICINISATh, MPU KAKUX
UCXOJIHBIX JIaHHBIX BO3MOYKHO TOJYYCHHE YKa3aHHBIX pE3yJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT MPHBECTH K OMUOKe B paboTte
nporpaMMbl;  (QOPMYJIMPOBATh  HPEUIOKEHHS 0  YIYUYIICHHIO

MMpOorpaMMHOI0 KoJia

2.12

2.13

YMeHne peann3oBBIBATH Ha BBIOPAHHOM Ui HM3YYCHHS  SI3BIKE
nporpamMmmupoBanus Beicokoro ypoBas (Ilackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPAOOTKHM YMCell, YUCIOBBIX MOCIIEA0BATENbHOCTEH
M MacCHBOB: IIpEJCTaBJI€HME 4YHUCIa B BUJAe Habopa MPOCTHIX
COMHOXMHTENEH; Hax0XIEeHHE MaKCUMalbHOW (MHUHUMaJIbHOM) LUdpHI
HaTypaJbHOI'O YHUCIIA, 3a[IMCAHHOTO B CUCTEME CUHMCIICHHS C OCHOBAaHHUEM,
He npeBblmaonM 10; BblUuCIIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIIEMEHTOB MacchBa WJIM YHCJIOBOM MOCIEA0BAaTENbHOCTH (CYyMMBI,
NPOM3BEACHUSI  CPEJHEro  apu(PMETHYECKOro, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3J€MEHTOB, KOJMUYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIIUX
3aJaHHOMY YCJIOBHIO); COPTHPOBKY DJJEMEHTOB MaccHuBa; YyMEHHE
UCTIONB30BaTh B TPOTpaMMax JaHHBIE pa3JIMYHBIX THIIOB C YYETOM
OTPaHMYEHUH Ha JMana3oH UX BO3MOXHBIX 3HAUEHUH, MPUMEHATh INPH
peLIeHUH 33/1a4 CTPYKTYpPbI JaHHBIX (CIHMCKH, CIOBApPH, CTEKU, OUEpe.H,
JIepeBbs1); TPUMEHATh CTaHIAPTHBIE U COOCTBEHHBIC MOAPOTPAMMBI IS
00pabOTKH YMCIIOBBIX MAHHBIX W CUMBOJBHBIX CTPOK; HCIOJIB30BATH IPH
pa3paboTke mporpamMm OMOIMOTEKH MOANIPOrPaMM; YMEHHE HCII0JIb30BaTh

CpeacCTBa OTJIAAKHU IPOrpaMM B CpCIAC IMMPOrpaMMHUPOBaAHUA

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_H:I JJIA aHaJIn3a,

MNpEACTaBJICHUA U O6pa6OTKI/I JaHHBIX (BKJ'IIO‘IEUI BLI60p OIITUMAJIBHOTO




pelieHus, moaAdOp JTUHHUHM TpPEHJa, PelIeHHE 3aJad MPOTHO3HPOBAHMUS),
YMEHHE WCIOJIb30BaTh TaOJIM4YHbIE (pENSIMOHHbIE) O0a3bl JAHHBIX U

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BBIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  HU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TU(GPOBBIX 00pa30BATEILHBIX CEPBHCOB




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA EI'D
1HO UH®OPMATHUKE

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

Hudposast rpaMOTHOCTH

11

1.2

OcCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHLIe
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMBI. PacnpenenéHHHe

BBIYUCIIUTCIBHBIC CUCTEMBI U 06pa60TKa OOJIBIINX JaHHBIX

[TpuHIMOBI TOCTPOEHMSI M amllapaTHble KOMIIOHEHThl KOMITBIOTEPHBIX CETEH.
CereBbie mnporokosnbl. Cerb HWMHrepHer. Appecanuss B cetu MHTepHer.
[Mporokonsr creka TCP/IP. Cucrema nomennbix umén. Paznenenue IP-cetn nHa

IIOoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

13

14

1.5

daitnoBas cucrema. [lonck B (aitmoBoit cucreme. [IpuHIMIBI pa3MenieHUs U
uMeHoBaHus (aitnoB B gonroBpemMeHHOW mnamstu. [llaGnonsl g omnucaHus
rpyni ¢ainos

CkopocTp mepenauv  JaHHBIX. 3aBHUCHUMOCTh  BPEMEHM  IepeJayd  OT
nH()OPMAIMOHHOTO 00BEMA TAHHBIX U XapaKTEPUCTUK KaHAJIA CBS3H
Hludposanre naHHbIXx. CUMMETpUYHbIE U HecUMMeTpuuHble mHUQpbL. [udpsr

npoctoii 3amensl. ludp Lesaps. udp Bmwkenepa. Anroput™ mudpoBaHHS
RSA

1.6

2.1

Kozpl, mo3Bossitoniie 00Hapy>KMBaTh U UCHPABIATH OMIMOKH, BOSHUKAIOIINE TTPU
nepenaye JaHHbIX. PacctosiHnne Xammunra. KonupoBaHue ¢ MOBTOpEHUEM OUTOB.

Konasr XsMmMuHTa
Teopernueckrue 0CHOBBI HHPOPMATUKHI

JlBouuHoe  KogupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUH, 3alIMCaHHBIX C MOMOIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHHe OMHO3HAYHO NEKOAUPYEMBIX KOJIOB C ITOMOIIBIO

nepeBa

2.2

2.3

Teopernueckne mMoOAXOAbl K OIEHKE KojauuecTBa HHGpopMauuu. EauHUIbI
U3MEpeHusi KonuuecTBa uHpopMmanuu. AnpaBUTHBI MOIXOA K OIEHKE
KonuyectBa HMH(pOpManuu. 3akoH aJaUTUBHOCTH HH(opmanuu. Popmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyina Lllennona

Cucrembr cuucienus. Pa3BépHyTas 3amuch IeNbIX W JPOOHBIX YHCEN B
MO3UIIMOHHON cucTeMe cuncieHus. CBoWMCTBa MO3MIIMOHHOW 3alUCH YHCIA:
KOJIMYECTBO IU(p B 3aNUCH, MPU3HAK JICTUMOCTH YUCIIa HA OCHOBAHUE CHUCTEMBI
CUHCTICHHS. AJITOPUTM TIEpeBOa IIeJIOT0 YKcia U3 P-MuHO# CHCTeMBI CUHCTICHUS

B ACCATUYHYIO. AHFOpI/ITM nepeBoja KOHCYHOM P-muHOM I[pO6I/I B JCCATUYHYIO.




2.4

2.5

AnTOpUTM MepeBo/a LEJOro Yucia W3 JSCSITHYHOW CHCTeMBbI cuucieHus B P-
nuHyto. IlepeBoj KoHeWHOH pecATHUHOW Jpobu B P-nunyto. JIBomuHas,
BOCBMEpUYHAs M IIECTHAAIATEPUYHAS CUCTEMbI CUYUCIICHUS, CBSI3b MEXKITY HUMHU.
Apudmerndeckue ornepalyy B MO3UIIMOHHBIX CHCTEMaX CUUCICHUS

TponuHas ypaBHOBEIIICHHAsI CUCTEMa CUUCIEHUA. J[BONUHO-/IecITHYHAS CUCTEMA
CUHCIIEHUS

Komuposanue tekcroB. Konuposka ASCII. OgHoOaliTHbie KogupoBku. CTaHmapT
UNICODE. Kommposka UTF-8. Omnpenenenne wuHGOPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOIIEHUM

2.6

2.7

2.8

2.9

KomupoBanue nzobpaxenuit. Ouenka nHGOpMaOHHOTO 00bEMa TpaPuUeCcKuX
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U I‘HYGI/IHG KOOAUPOBaHUA IBCTA. HBGTOBBIG
monenu. KomupoBanue 3Byka. OneHka HH(OPMAlMOHHOIO 00BbEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPETU3ANKU U PA3PAAHOCTH KOJUPOBAHUA

Anrebpa noruxku. IloHsTtue BbicKa3biBaHMs. Bpicka3biBaTelbHbIe (OPMBI
(npenukatel). KBaHTOpBI CyI1€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlornueckue ToxxaecTsa. Jlornyeckue onepanny 1 onepanuy HaJ MHOKECTBAMH.
3aKkoHBl anreOpsl JIOTMKH. OKBUBAJIEHTHBbIE HNPeoOpa3oBaHUS JIOIMYECKHX
BBIpaKECHM. JIornueckue ypaBHEHHs U CHCTEMbI YPaBHEHU.

Jlornyeckre (QyHKIUU. 3aBUCUMOCTh KOJIHMYECTBA BO3MOXKHBIX JIOTHYECKHX
(GYHKIMH OT KOJIMYECTBA apryMEHTOB.

Kanonnueckue (hopMbl JTOTHYECKUX BBIPAKEHUN

COBepI_HeHHBIe AU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC HOPMAJBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6n1/1ue HNCTUHHOCTH

Jlornueckue »sIeMEHTBHI B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
MHuoropa3psaanbiii cymmarop. [loctpoenne cxem Ha JOTMYECKUX 3JEMEHTax Mo
3aIaHHOMY JIOTHYECKOMY BBIPQKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mopenu u wmonenupoBanue. llenu monenupoBaHus. AJEKBATHOCTH MOJETH
MOJIETTUpYEMOMY OOBEKTY WM mpoieccy. DopManu3zaiius IpUKIaIHbIX 3a1a4.
[IpencraBieHne pe3ynbTaToOB MOACTUPOBAHUS B BUE, YAOOHOM JJIsl BOCTIPUSTHUS

yenoBekoM. ['paduueckoe npeacraBieHue 1aHHbIX (CXeMBbl, TAOIUIBL, TpadUKH).

[IpencraBineHne LENbIX YHCEN B MaMATH KoMmmbroTrepa. OrpaHUYeHHOCTh
JUana3oHa 4YHCcell NPU OrPaHWYEHWH KoiudecTBa paspsaoB. llepenonHenue
paspsHOl ceTku. be33HakoBbIe M 3HAKOBBIC TaHHBIC. 3HAKOBBIN OUT. [IBOMYHBIN
JIOTIOJIHUTENBHBIN KO/ OTPULIATENIBHBIX YU CEIL.

[ToGutoBbIe JorMueckue onepanuu. Jlormueckuit, apudmernueckuii u

nukauyeckuit  casuru. llugpoBanune c mnomomp0 MOOUTOBOM  omnepauuu




«uckmouaromiee UJIH»

2.12

2.13

2.14

[IpencraBiacHue BEIECTBEHHBIX YHCEN B NMaMATH KOMIIBIOTEpA. 3Hadaulasl 4acThb
U NOopsAoK uMcia. Jluama3oH 3Ha4eHMM BeLIECTBEHHBIX uucen. I[IpoGiembl
XPAaHEHMUS BEIECTBEHHBIX 4YMCEJN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsanoB. BplnonHeHue omnepanuii ¢ BEIECTBEHHBIMH YHWCJIAMH, HAKOIUICHHE

onoOoK IIpH BBIYUCIICHUAX

I'padpr. OcHoBHBIe TOHATHA. Buasl rpadoB. Onucanue rpadgoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MATpHI], CIHCKOB CMEXHOCTH. Pemienue
QITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHanu3oM rpadoB (mocTpoeHue
ONTUMAJIBHOTO IyTH MEXAY BeplIIMHAMU Trpada, ompeseseHue KOJIUYECTBa
pa3IMYHBIX IyTeH MEXIy BEpPIIMHAMM OPUEHTUPOBAHHOIO AIMKINYECKOTO
rpada)

HepeBbs. bunapnoe nepeBo. J[lepeBbsi moucka. CnocoObl 00xoma aepesa.
[IpencraBnenne apupMeTHYECKUX BBIPAKECHUN B BUAE JAepeBa. Vcmonb3oBaHHe

rpadoB U 1epeBbEB IPU OMMCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILIEr0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ mosiHOM nHpopmanuent. [loctpoenue nepesa
nepebopa BapUaHTOB, ONUCAaHHE CTPATETHH WIrPbl B TabnuyHOW (dopMme.

BBII/IFpBII_HHBIC H IIPOUT'PBIIIHBIC ITO3HUITUU. BBII/IFpLIH_IHHe CTpaTeruun

Cpe,I[CTBa HCKYCCTBCHHOI'O HHTCIJICKTA. I/I,ILGHTI/IQ)I/IKEIHI/U{ n IIOUCK
I/I306pa)I(eHI/II>'I, paciioO3HaBaHHEC JIMII. Hcnonp3oBaHue METONOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqa101111/1x cucremax. Mcmonp30BaHE METOIOB HCKYCCTBCHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MIHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

dopManuzanus MOHATHA alropuTMma. MammHa TreIOpHHTa Kak YHHBEpPCAJIbHAs

MOJEJb BEIYMCICHUMN

3.2

OneHka CIOXKHOCTH BblUMCIEHMH. Bpems paboTel M 00BEM HCIONB3yeMOM
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OrleHka
aCUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHAJIBHON
cinoxxHoctu. IlepeGopuble anroputmsel. IlpuMepsl pa3IUYHBIX aAITOPUTMOB

peiCHUA OHHOﬁ 3ala4u, KOTOPbIC UMCIOT PA3JIMUYHYIO CIIOKHOCTDH

3.3

3.4

OmnpeneneHre BO3MOXKHBIX PE3YJIbTaTOB pabdOThl MPOCTEUIINX aITOPUTMOB
yIpaBJIEHUS] HCIIOJHUTENSIMH M BBIUMCIUTENIBHBIX aNropuTMoB. OmnpeneneHue

HUCXOAHBIX JAaHHBIX, IPHU KOTOPBIX aJITOPUTM MOXKCT JaThb Tpe6yeMLIfI pe3yiibTaT

AJIFOpI/ITMLI O6pa6OTKI/I HaTypPaJIbHBIX YHUCCII, 3alIMCAHHBIX B IO3WIHOHHBIX
CUCTEMAX CYHCIICHHA: p8.36I/IeHI/Ie 3alluCu 4YucCjla Ha OTACJIbHBIC I_II/I(i)pBI,
HaXOXICHUC CYMMBI U IIPOU3BCIACHUIA I_[I/I(i)p, HaXO0XJICHUC MaKCHMAaJIbHOM

(MUHMMAaTBEHOM) TUQPBHL.



[IpencraBnenue uyucna B BUjAe HaOopa MPOCTBIX COMHOMKHUTENEH. ANTrOpUTM
OBICTPOTO BO3BEJICHUS B CTENEeHb. [IOMCK MPOCTHIX YMCeN B 3aJaHHOM JHana3oHe

C TIOMOIIIBIO ATITOPUTMA «peteTo JpartocheHar

3.5

MHOFOpa3p5[,HHBIe OeJIbIC YKclia, 3aa4u I[HHHHOﬁ apI/I(bMeTI/IKI/I

3.6

S3eik mporpammuposanus (IlTackans, Python, Java, C++, C#). Tumbsl gaHHBIX:
LIEJIOYUCIICHHBIE, BEUIECTBEHHbIC, CHMBOJIbHBIC, JOrMYeckue. BerBieHus.
Cnoxusie ycnoBus. Llukisl ¢ ycinoBuem. L{UkiIbI 10 mepeMeHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B Qaitnax. TekcToBble M IBOMYHBIC (ailibl.
daiinoBsle nmepeMeHHble ((aityioBbie ykazaTenu). Utenue u3 (aitna. 3anuch B
(aii.

Pazbuenue 3aqaun Ha moa3anauu. [logmporpaMmel (TpotieAypsl U QYHKITHH).

Hcnonp3oBanne CTaHAAPTHON OHMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS

3.7

Pexypcusi. PexkypcuBHble mpoueaypsl U ¢GyHKuuu. Vcmonp3oBaHue cTeka Uis

oprann3an pCKypCUBHBIX BBI3SOBOB

3.8

3.9

3.10

UYucnennsle Meroabl. TouHoe M mpuONIMKEHHOE pelieHus 3afadd. YuciaeHHoe
pellieHre ypaBHEHHMI ¢ momoulbio Hojdopa mnapamerpa. UHCICHHbIE METOJbI
pelieHusl ypaBHEHHMi: MeToJ mepebopa, MeETOJ| IOJIOBUHHOIO JIEJIEHUS.
[TpubnmxEHHOE BBHIYMCICHUE JUIMH KPUBBIX. Bhrumcnenue rmiomaneit guryp c
IIOMOUIBI0 YUCJIEHHBIX METOJIOB (METOJ IPSIMOYTOJIbHUKOB, METOJ Tpameluii).
Ilouck makcumyma (MUHUMyMa) (QYHKLUUH OJHOW IE€PEMEHHONH MeTOJ0M

IIOJIOBUHHOI'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — (QYHKIMH  sI3bIKa
MIPOrPaMMHUPOBAHUS JIJIs1 00paOOTKH CUMBOJBHBIX CTPOK. AITOPUTMBI 00pabOoTKH
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBAa IOSABJICHUH CHMBOJIA B CTPOKE,
pazOueHre CTPOKH Ha CJIOBa IO MPOOEIbHBIM CHUMBOJIAM, MOHUCK TMOJICTPOKH
BHYTpU JIaHHOW CTPOKH, 3aMeHa HalIEeHHOW MOICTPOKH Ha APYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpOM an(aBHUTe, YAOBIETBOPSIOIIUX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3zoBaHue yucia B CHMBOJIBHYIO CTPOKY M 0OpaTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcell. BpergucieHne  0000IIEHHBIX
XapakTepUCTUK JJEMEHTOB MACCHMBA WJM YHCJIOBOM MOCIEI0BATEIBHOCTH
(CyMMBI, TPOU3BEACHUS, CPEIHEr0 apu(PMETHUYECKOr0, MHUHUMAIBHOTO |
MaKCUMaJIbHOTO 3JEMEHTOB, KOJUYECTBA DJEMEHTOB, YAOBIIETBOPSIOIINX
3aIaHHOMY YCIIOBHWI0). JIMHEWHBIM TOWCK 3a/laHHOTO 3HAYEHUS B MAaCCHBE.
ANTOpUTMBI pabOThl C dSJEMEHTAMH MacCHMBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTHpPOBKA OJHOMEpPHOTO MaccuBa. I[IpocTbie METONbI COPTUPOBKHU
(MeTox my3BIpbKa, METOJ BBIOOpa, COPTHpPOBKAa BcTaBKamu). CopTUpOBKa
ciusiaueM. beictpas coptupoBka maccuBa (aaroput™m QuickSort). JIBonuHbIi

MTOMCK B OTCOPTUPOBAHHOM MAaCCHBE



3.11

3.12

3.13

JIByMepHbIE MacCHBBI (MaTpULbl). AJTOPUTMBI 00pabOTKH  JIByMEPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHUBa IO 3aJaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAaCCHUBE, BBIYMCICHHE MaKCHMyMa
(MMHUMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, I€PECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBICE  MAacCHUBBI,  OTOOpaxeHUs).  XdII-TaOJHIIBL
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJISl 33JAHHOTO TEKCTa

Crexku. AHaIM3 TPAaBWIBHOCTH CKOOOYHOTO  BBIp@XCHHA. Bbrumcienue
apu(METHYECKOTO BBIPAXKEHUS, 3aIMCAHHOTO B MMOCT(PUKCHOH popme.

Oqepezu/l. Hcnons3oBanne oduepeau IJist BDEMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha Tpadax. [locTpoeHrMe MHUHHMAaIbHOIO OCTOBHOTO JepeBa
B3BELLICHHOI'O CBA3HOTO HEOPHEHTHUPOBAHHOro rpada. KomamuecTBo pa3nuyHbIX
nyTed MeXAy BEepLUIMHAMU OPUEHTHUPOBAHHOTO alUKIMUYECKOro rpada. AIroputm
JlerkcTphl

HepeBps. Peanuzanus nepeBa ¢ IOMOLIBIO CCBUIOYHBIX CTPYKTYp. JlBOM4YHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa i 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmsl 00xoaa fepesa. Vcrnonb3oBaHue cTeka u
ouepeau 11 00xo/a AepeBa

JluHaMu4ecKkoe NMporpaMMHUpPOBAHHUE KaK METOJI PELICHHUs 33a[a4 C COXpaHEHHEM
IIPOMEXYTOUHBIX PE3YyJbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOTO
MPOTPaMMUPOBAHUS: BEIUMCIICHUE PEKYPCUBHBIX (DYHKIIMH, MTOJICUYET KOIMYECTBA

BAapuWaHTOB, 3ala4v OIITUMHU3alINN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmMupoBaHuu. OOBEKTHI U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIN3.
PazpaGoTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOTIO TOIXOJA.

Wukancymnsuus, Hacael0BaHue, MOIUMOp(hu3M
WNHpopmalnoHHbIE TEXHOIOTHH

AHanu3 naHHbIX. OCHOBHBIE 33Jlayd aHaJlIW3a JAHHBIX: HPOTHO3MPOBAHUE,
KJaccupukanus, KilacTepusanusi, aHaau3 oOTKJIOHeHHH. IlocremoBaTenbHOCTH
perieHus 3a/1a4 aHaJin3a JaHHBIX: cOOp MEPBUYHBIX JAaHHBIX, OUMCTKA M OILIEHKA
KauecTBa JaHHBIX, BBIOOp H (MJIM) TIOCTPOEHHWE MOJAENH, MpeodOpazoBaHUE
JAHHBIX, BU3Yyalu3allksl JAaHHBIX, UHTEpHpeTanus pe3ynbTaToB. [Iporpammubie
cpenctBa u HHTEepHET-cepBUCH UIsi 00paOOTKHM M TPENCTABICHUS JJaHHBIX.

Bbonwmue manasie. MammaHoe 00ydeHne

4.2

AHanmM3 JaHHBIX C TOMOIIBIO JJIEKTPOHHBIX TaOmwil. BeraucieHue cyMmMmsl,
cpenHero  apudMeTHyecKkoro, HaubOonbpliero (HaUMEHbBIETO)  3HAYEHUS

nuana3oHa. Berumcienune koadduimeHTa KOppensuud JBYX pSAIOB JIaHHBIX.



[TocTtpoenne cronmbuaThIX, JUHEWYATHIX W KPYroBbIX auarpamm. Iloctpoenue
rpadukoB ¢pyHkiui. [lon6op nuHUYU TpeHAaa, pelieHre 3a1a4y MPOrHO3UPOBAHHUS.

Pemenue 3aaa4 OITUMH3alH C ITIOMOIIBIO SJICKTPOHHBIX Ta6JII/II_[

4.3

Juckperusanusi 0Opud  MaTEeMaTHYECKOM  MOJCIUPOBAHUU  HEMPEPHIBHBIX
mpoueccoB. MogenupoBanue JBWXKeHUS. MojenupoBaHue OHOIOTHYECKUX
cucteM. MaremMaruueckue MOJAEIM B SKOHOMHUKE. BbIYHMCIUTEIbHBIE
SKCIIEPUMEHTHI ¢ Mmojensamu. OO6paboTka pe3ysibTaToB ASKCIepuMeHTa. Metoj
HaUMEHBIIMX KBaApaToB. OIEHKA YHUCIOBBIX MapaMeTPOB MOJECIUPYEMBIX
00BEKTOB M TMpoleccoB. BoccTaHoBieHHE 3aBUCHUMOCTEH IO pe3yJbTaTam

JKCIIEPUMEHTA

4.4

4.5

4.6

BeposiTHOCTHBIE MOJEIIH. Meronsl Momnte-Kapio. NmutannonHoe

MOACIINPOBAHUC. CucreMbl MacCOBOI'O O6CJ'Iy>KI/IBaHI/I$I

Tabnuunble (pensiroHHbIe) 0a3bl TaHHBIX. Tabnuila — mpecTaBIeHue CBEACHUI
00 ommoThnHBIX oOBekTax. Iloine, 3ammch. Kimrou tabmuuer. Pabora ¢ roroBoit
0a30i naHHbIX. 3anosHeHue 0a3bl AaHHBIX. [louck, copTupoBka U (uIbTpanus
JTaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl ¢ IapaMeTpaMu.
Beruucnsemsle nosist B 3anpocax.

MuoroTtabauunbie 06a3pl TaHHBIX. THIBI CBs3ed Mexay Tabnuuamu. BaenrHuii
kito4. LlenmoctHoCTh 6a3bl TaHHBIX. 3alIPOCHl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX
TexctoBbiit mpoueccop. CpencrtBa MMOMCKa W aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypHUpPOBAHHbBIE TEKCTOBbIE TOKYMEHTHI. CHOCKH, OTJIaBJICHHUE.

[IpaBuna UUTHPOBAHUS MCTOYHMKOB U odopmieHHs Oubanorpapuueckux

CCBIJIIOK




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Nudopmatuka (B 2 wactax), 10 xmace/ Ilomskos K.}O., Epemmn E.A.,
OO6mecTBo ¢ orpannueHHOW oTBeTcTBeHHOCThIO «BMHOM. JlaGopaTtopus
3HaHWiI»; AKuunoHepHoe o0mecTBo «M3aarenseTBo «IIpocBemenne»

Nudopmatuka (B 2 uactax), 11 kmace/ ITlomskos K.FO., Epemun E.A.,
O6mectBo ¢ orpanudeHHo oTBeTcTBeHHOCTHIO «BMHOM. JlaGopatopus

3HaHHfI)>; AKHI/IOHepHOG 06IHGCTBO «HBII&TGJ'IBCTBO «HpOCBeHleHI/Ie»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

Caiit [Tonskosa K.1O. (https://kpolyakov.spb.ru/)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bubnmoteka mudpoBoro oopasoBareibHOr0 KOHTeHTa (apKpro.ru)
Poccwuiickas amexkTponHas 1mkoia (resh.edu.ru)
Sunexc YueOnuk (yandex.ru)

Yuu.py (uchi.ru)
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