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MNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no unpopmatuke (yriryon€éHHBIA YPOBEHb) HA YPOBHE CPEIHETO
obmiero oOpa3oBaHusl pa3zpaboTaHa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTam
OCBOEHHUS OCHOBHOWM  0OOpa3oBaTE€IbHOM  IPOrpaMMbl  CPEIHEro  OOIIero
oOpazoBanus, npeacraBieHHbix B GI'OC COO, a takxe ¢enepanbHOil paboueit
IPOrpaMMbl BOCITUTAHHS.

[Iporpamma 1o wuHpoOpMaTHKE Ha€T MNpEACTaBIEHUE O LEAX, oOmen
CTpaTernu OOy4YeHMs,, BOCIIHUTAHUS U pa3BUTHUA OOYYalOUIMXCA CpEACTBAMHU
yueOHoro npeamera «MHdopmaTuka» Ha yriyOlnEHHOM YpPOBHE, yCTaHaBIMBAET
00s13aTebHOE IPEIMETHOE coJiepKaHue, npearycMaTpuBaeT ero
CTPYKTYPUPOBAaHHE 110 pa3jiejaM U TeMaM Kypca, OIPeIeseT paclpeiesIeHHe ero
o kjaccaM (rojaMm M3y4yeHwus ), Ja€T MPUMEPHOE pacIpe/iesieHUe Y4eOHbIX 4acoB
M0 TEMaTUYECKUM pa3fenaM Kypca U PEeKOMEHAyeMylo (IpUMEpHYIO)
MOCJIEIOBATENbHOCTh ~ UX  M3Y4YEHHMS] C  Y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€HM, JIOTUKM y4eOHOro mpolecca, BO3PACTHBIX
0COOCHHOCTEH 00yJarOIUXCHI.

[Iporpamma o uHpopMaTHKE ONpPENESeT KOIUUECTBEHHbIE U KAYECTBEHHBIE
XapaKTEePUCTUKU YYEOHOr0 Marepuana Juisl KaXI0ro roja U3y4eHus, B TOM YUCIIe
JUISL COJIEPKATEIIbHOIO HAIOJHEHUs Pa3sHOro BUJA KOHTPOJIA (IMPOMEXYTOUHOM
aTTecTaluu oOyuaromuxcs, BCEPOCCUNCKUX IPOBEPOYHBIX pabor,
rocyapCTBEHHOW UTOroBOM arrectanun). [Iporpamma no nHbopmatTuke siBisieTCst
OCHOBOM Il COCTaBJI€HUS AaBTOPCKUX YUYEOHBIX MpPOrpaMM M y4eOHHKOB,
MOYPOYHOI0 IJIAHUPOBAHUS Kypca YUUTENIEM.

WNudpopmaruka B cpeiHeM o011eM 00pa30BaHUU OTPaXKAET:

CYIIHOCTh HMH(MOPMATUKM KAK HAYYHOM AUCHUIUIMHBI, H3ydalollen
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMAaTU3alUK HHPOPMAIIHOHHBIX
IIPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE ~ 00JIaCTM  NpUMEHEHUs  UHPOPMATUKH, NPEXKIE  BCETO
MH(OPMAIMOHHBIE TEXHOJOTUH, YIPABICHUE U COLIUAIBHYIO CPEpY;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HHPOpMATHKH #  WHOOPMALUOHHOU
JEATENBHOCTH.

Kypc nHpopmatuku [uist ypoBHSI CpeHEro oOIiero oOpa3oBaHUs SBISETCS
3aBEpPILIAIOIIMM JTAllOM HENPEpPhIBHOM MOATOTOBKH OOydYarommxcs B 00JacTH
uHPOPMATUKUA U WH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHHA, OMHPAETCS
Ha cojiepkaHue Kypca MHOOPMATUKH YPOBHS OCHOBHOTrO 00IIero oopa3oBaHus U
ONBIT  TIOCTOSIHHOI'O  TNPUMEHEHHs  MH(POPMALMOHHO-KOMMYHUKALMOHHBIX
TEXHOJIOTUM, AA€T TEOPETUYECKOE OCMBICICHUE, MHTEPIpPETAU0 U 0000LeHue
3TOTO OIBITA.



Pesynbrarel  yriyOleHHOTO YpPOBHS HM3y4deHHUS ydyeOHOro IpeamMera
«Madpopmatukay OpPUEHTHPOBAHBI HA TMOJYYEHHUE KOMIETEHTHOCTEH IS
noclenyrouiei npodeccuoHanbHOM eareabHOCTH. OHM BKIIIOYAIOT B CEO0s:

OBJIaJICHUE KIIFOYEBBIMHM TMOHSTHSIMU U 3aKOHOMEPHOCTSIMHU, Paclo3HaBaHUE
COOTBETCTBYIOIIMX WM  TPU3HAKOB U  B3aUMOCBS3€H,  CHOCOOHOCTDH
JEMOHCTPUPOBAThH PA3JIMYHbBIE TOAXO/IbI K U3YUECHHIO SBJICHUI;

YMEHUE pellaTb THUIOBbIE MPAKTUUYECKUE U TEOPETHYECKHe 3aJauH,
XapaKTEepHbIE ISl UCIIOJIb30BAHMS METOIOB U HHCTPYMEHTApHs JAHHOTO Y4e€OHOTrO
IIpPEIMETA;

HaJIM4YME TPEJCTaBICHUN O JIaHHOM Yy4eOHOM MpeIMETe KakK IEeIOCTHOU
TeOpUu (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3SX CO CMEXHBIMH 00JIACTSIMU
3HAHUU.

B pamkax yrimyOGnéHHOro ypoBHSI M3ydeHUs WH(OpMATHKU 00ecreunBaeTCs
1eJIeHaNpaBJIeHHAs] TIOJITOTOBKA OOYYarOMIMXCA K MPOJOJDKEHUIO 00pa3oBaHUs B
OpraHu3alusXx  MOpPOPECCHOHAIBHOIO  00pa3oBaHUS IO  CHEUHUAIBHOCTSIM,
HEIMOCPEJICTBEHHO CBSI3aHHBIM C UU(POBBIMU TEXHOJOTMSIMU, TaKHUM Kak
porpaMMHasl WHXEHepHs, WHPOpMaluoHHass 0€30MacHOCTh, HH(POPMAIIMOHHBIC
CUCTEMBl M TEXHOJOTHMH, MOOWIbHBIE CHUCTEMBbl U CETH, OOJBIINE JaHHBIE U
MalIMHHOE O0Oy4YeHUE, MPOMBILUIEHHBIA WHTEPHET BEIIEH, HMCKYCCTBEHHBIM
WHTEJIEKT, TEXHOJIOTMH O€eCIpOBOJHOM CBA3M, POOOTOTEXHHMKA, KBAHTOBBIE
TE€XHOJIOTHH, CHUCTEMBI PAaCIpEAEIEHHOIO PEECTPa, TEXHOJOTHH BHUPTYaJIbHOW WU
JIOITIOJTHEHHOM PEaIbHOCTEM.

OcHoBHas 1enb wu3ydeHuss ydeOHoro mnpeamera «HHpopmaTtuka» Ha
yriyOJI€HHOM  ypOBHE cpeAaHero oOmiero oOpa3oBaHusi — oOecnedyeHue
JaJIbHENIIero pa3BUTHA WH(GOPMALMOHHBIX KOMIIETEHIMI 00ydJaromerocs, €ro
TOTOBHOCTH K JKM3HH B YCIIOBUSX Pa3BUBAIONIETOCS HH(POPMAIIMOHHOTO OOIIECTBa
U BO3pACTAIOIIEC KOHKYPEHIIMM Ha pBhIHKE Tpyna. B cBs3u ¢ 3TuUM u3ydeHHe
uHpopmatuku B 10—11 knaccax JO0MKHO 00ECTIEUHTD:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOIO Ha TOHHMAaHUU POJIHU
uHDopMaTUKH, WHDOPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
COBPEMEHHOM OOIIIECTBE;

c(OpMHPOBAHHOCTH OCHOB JIOTUYECKOT'O U aITOPUTMUYECKOTO MBILLIICHUS;

chOpMHPOBAHHOCTh YMEHHMH pa3iandarh (AaKThl U OIEHKH, CpPaBHUBATH
OLICHOYHBIC BBIBOJbI, BUJETh HMX CBSI3b C KPUTEPHUSIMU OLICHUBAHHUS U CBA3b
KPUTEPUEB C ONPEACIEHHON CUCTEMOU LIEHHOCTE!, IIPOBEPATH HA IOCTOBEPHOCTD U
0000611aTh HHPOPMAIIHIO;

chOpPMHPOBAHHOCTh  MPEJCTABICHUNH O  BIUSHUU  MHGOPMAIMOHHBIX
TEXHOJIOTUI Ha KU3Hb 4YeJlOBeKa B OOIIECTBE, NOHMMAaHUE COLUAILHOTO,
HKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUAMYECKOr0, MPUPOIHOTO,



PrOHOMHUYECKOI0,  MEIUIUHCKOTO U  (PU3HUOJIOTUYECKOTO  KOHTEKCTOB
MH(POPMAILIMOHHBIX TEXHOJIOTH;

MPUHATUE MPABOBBIX U 3TUYECKUX ACTIEKTOB MH(POPMAIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIOJIEH, BOBJICUEHHBIX B CO3/IAHUE U MCIOJIb30BAHUE
MH(OPMAITMOHHBIX CUCTEM, paclipocTpaHeHne nH(OpMaIuy;

CO3/1aHUE YCJIOBUHM Ul pa3BUTHsI HaBBIKOB YUEOHOM, IPOEKTHOM, HAy4YHO-
UCCJIEeI0BATENLCKOM M TBOPYECKON NE€ATETbHOCTH, MOTHUBALUU OOyYarouIuxcsi K
CaMOPa3BUTHIO.

B conepxxanun yuebHoro mpenmera «HdopmaTtrka» BBIIEISIOTCS YEThIpe
TEMaTUYECKUX pa3zeiia.

Paznen «llu¢gpoBass rpamMoOTHOCTB» IIOCBALIEH BOIPOCAM YCTPOWCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IM(POBOrO OKPYKEHHMs, BKIHOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIB30BAHUIO CPEJICTB ONEPALMOHHOM cucTeMBbl, paboTe B
ceTu VIHTepHET W HCHOJB30BAaHUIO HMHTEPHET-CEPBUCOB, HHPOPMALMOHHOM
0€30I1aCHOCTH.

Paznen «Teopermueckue OCHOBbI HH(OPMATHKM» BKJIIOYAaEeT B ceOs
NOHATUMHBIN anmapaT HMH()OPMATUKH, BOIMPOCH KOJUPOBaHUSA HWH(GOpMALUH,
U3MEpPEHUs] MHPOPMAIMOHHOTO O0OBEMA JAHHBIX, OCHOBBI alredOpbl JIOTUKH U
KOMITBIOTEPHOT'O MOJIEJTUPOBAHUS.

Pasznen «Aaropurmbl M NPOrpaMMHMPOBAHME)» HAIPABICH HA PAa3BUTHE
AJITOPUTMHUYECKOTO MBILIUICHUS, Pa3pabOTKy aIrOpUTMOB U OLIEHKY MX CIIOKHOCTH,
(GbopMUpOBaHKE HABBIKOB pealM3allii MPOTrpaMM Ha SI3bIKaX MPOrpaMMUPOBAHMS
BBICOKOT'O YPOBHS.

Paznen  «MH(popMauMOHHBbIE  TEXHOJOIMH»  TOCBAIIEH  BOIPOCAM
OPUMEHEHUS HHQOPMAIIMOHHBIX TEXHOJOTUH, PEaTu30BaHHBIX B MPHUKIATHBIX
IIPOTrPAMMHBIX IPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCJIE B 33Ja4ax aHaJINA3a
JAHHBIX, MCMOJb30BAHMIO 0a3 JAHHBIX M AJIEKTPOHHBIX TAOMMI] JUIsl PEIICHUS
IIPUKJIAIHBIX 3a]1a4.

B npuenéunom nanee coxepkanun ydebHoro mpeamera «HupopmaTukay
KYPCUBOM  BBIJCJICHBI JIONOJIHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOIAT B
00s3aTeNbHYI0 IPOrpaMMy O00yU€HHUsI, HO MOTYT OBbITh MPEAJIOKEHBI ISl U3yUYEHUS
OTJI€JIbHBIM MOTUBHPOBAHHBIM U CIIOCOOHBIM 00YYaOIIUMCS.

VYrnyOn€HHbI ypOBEeHb U3y4eHUs HH(OPMATUKH pPEKOMEHAYyeTCs s
TE€XHOJIOTMYECKOr0  Mpo(Quiis, OpPUEHTHUPOBAHHOIO HA  MHXXEHEPHYIO U
MHOOPMAIIMOHHYIO C(epbl AESITENbHOCTU. YTIyONEHHBI YpPOBEHb HU3yUYEHUS
uH(popMaTUKHU 00ECIEYUBAET: MOATOTOBKY O0OYyYarolUXCsl, OPHEHTHPOBAHHBIX Ha
CHELMATBHOCTH B 00JACTH HMH(POPMAIMOHHBIX TEXHOJOTHMM M WHXKEHEpPHbIE
CHELUAIBbHOCTH, YYacTHUE B IPOCKTHOM M MCCIIEIOBAaTEIbCKON JEATEIBbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpAaBICHUAMH OTpAcid HHPOPMALUOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MTOATOTOBKY K YYaCTHIO B OJIUMITHAIaX U Cladye
EnnHOTO TOCY1apCTBEHHOTO 3K3aMeHa 1o WH(OpMaTHKe.

[TocmemoBaTeIbHOCTh M3YYEHHUS TEM B Mpejenax OJHOTO Troja OO0ydeHHs
MOXXET OBITh HM3MEHEHA [0 YCMOTPCHHIO YYWTENsS TMPU TOATOTOBKE pabdodeit
MPOTPaMMBI U IOYPOYHOTO TJIAHUPOBAHHUS.

OO611ee 4nciIo 4acoB, PEKOMEHAOBAHHBIX ISl U3yUYeHUsT HHPOPMATUKHU — 272
yaca: B 10 kimacce — 136 yacoB (4 yaca B Heziento), B 11 kitacce — 136 yacos (4 gaca
B HEJCIIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Ilu¢pposast rpaMoTHOCTH

TpeOoBanuss TeXHHMKA O€30MACHOCTM M TUTHEHBI TIpu paboTre ¢
KOMITBIOTEPAMH U IPYTUMHU KOMITIOHEHTAMU ITU(POBOTO OKPYKEHUSI.

[TpuHIUIBl pabOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
¢bon HeitMmana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPaMMbl MPOLIECCOPOM.
OmnepatuBHasi, TOCTOSHHAS W JOJATOBpEeMEHHas mamsaTh. OOMEH JaHHBIMH C
MOMOIIBIO HUH. KOHTpOsIepsl BHEMIHUX YCTPOUCTB. [IpsIMOM TOCTYIT K TaMSITH.

OCHOBHBIE ~ TEHACHUWU  PA3BUTHUS KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BBIYUCIIEHUS. MHoronpoueccopHbie CUCTEMBI.
CynepkomnbioTepsl. PacnpesienéHaple BRIUUCTUTEIBHBIC CUCTEMBI U 00pabOTKa
O0onpmMX JaHHBIX. MoOOWIbHBIE [H(PPOBBIE YCTPOWCTBA U WX pPOJb B
KOMMYHUKAIUAX. Bcerpoennbie KOMITbIOTEPHI. MUKpPOKOHTPOJIIEPBL.
Po6oTr3npoBaHHbIEe TPOU3BOICTBA.

[IporpammHuoe obecrieueHre KOMITBIOTEPOB M KOMITBIOTEPHBIX CHUCTEM. BUTbI
MporpaMMHOr0 olecredeHus: U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHuss MOOWIBHBIX ycTpocTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CucremHoe mnporpamMmmHoe obOecneueHue. OnepalvOHHBIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpoucTtB. MHCTausiuuss W JIEUHCTAUALUSA  OPOTPAMMHOIO
obecrieueHusl.

daiinoBele cUCTeMbl. [IpUHIUIIBI pa3MellleHHsT U WMEHOBaHMS (aljioB B
nosroBpeMeHHon namatu. [llabnonsl 11 onucanus rpymi (haisos.

[Iporpammuoe oOecneuenue. JlulieH3npoBaHUe MPOrPaMMHOTO 00eCTICUEHUS
u uuppoBsix pecypcoB. IlpompuerapHoe u  cBOOOJHOE MPOrpPaMMHOE
oOecrieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BaHUE MPOrPAMMHOIO
oOecrieyeHuss U UUPPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHABIMBaEeMas
3aKoHOAATENbCTBOM Poccuiickont ®denepannn 3a HENMPABOMEPHOE MCIIOJIb30BAHUE
MIPOTpaMMHOT0 oOecTicueHUS U UPPOBBIX PECYPCOB.

[IpyHLIMIBI TIOCTPOEHUS U AIllapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBbie npoTokonsl. Cete UHTEpHET. Anpecanusa B cety MHTEpHET. [IpOTOKOIEBI
crexka TCP/IP. Cucrema qOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ momombro Macok mnoncereid. CerteBoe
aaMuHHACTpUpoBaHue. [loilydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y310M ceTu. OmnpenesrieHne MapuipyTa JIBUKEHUS
ITAKETOB.

Bunet  npestensHoctm B cetu  MHtepHer.  CepBuchl  MHTepHeTa.
['eoundopmaimonnsie cuctembl. ['€0I0KallMOHHBIE CEPBUCHI PEATLHOIO BPEMEHH



(Hampumep, JIOKamusi MOOWJIBHBIX TeNe(POHOB, ONMpPENEICHUE 3arpyKEHHOCTH
aBTOMAarucTpasieil), ”HTEpPHET-TOPTOBIIsl, OpOHUPOBaHUE OUIIETOB M TOCTUHUII.

['ocynapCTBEHHBIE 3JEKTPOHHBIE CEPBUCHI U yCIyrd. COIMaIbHBIE CETH —
OpraHu3alys KOJUIEKTUBHOTO B3aUMOJIEUCTBUS M oOMeHa naHHbIMHU. CeTeBoit
ATUKET: TMpaBWia TMOBeJAeHUs B KuOepmpocTpancTtBe. [IpobGrema moamuHHOCTH
noytydeHHoi uadopmaruu. OTKpeIThIE 00pa30BaTEIbHbBIE PECYPCHI.

TexHOreHHble U SKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C UCIIOJIb30BaHUEM
MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJorui. OO1ue npoodsieMbl 3allUThI
uadpopmaruu  u  uHboOpmarmoHHoW  Oe3omacHocTH.  CpencTBa  3alUTHI
uH(OpMAIIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSAX W aBTOMATU3UPOBAHHBIX
uHpopMalMoHHbIX cuctemax. IIlpaBoBoe oOecrieueHne HMHPOPMALIMOHHON
0€30MacHOCTH.

IIpenorBpamieHue HECAHKIIMOHUPOBAHHOI O nocTyna K JUYHOU
KOH(UIeHIMaTBbHON MHPOpPMALIUU, XPAHSIIEHCS Ha MEPCOHATIbHOM KOMIIBIOTEpE,
MOOWJIBHBIX yCTpoMcTBax. BpenoHocHoe mporpaMMmHoe oOecreuyeHue U CrocoObl
O00pbObl ¢ HUM. AHTUBUPYCHbIe NporpamMmbl. OpraHuzaius JUYHOTO apXuBa
undopmaruu. PezepBHoe konuposanue. [laponbpHas 3anmTa apxusa.

[MudpoBanue nanHbiX. CUMMETPUYHBIE W HECHUMMETPUYHBIC IMIUDPHI.
Mudper npocroit 3amensl. [udp [ezapsa. udp Buxenepa. Anropurm
mgposanus RSA.

Teopernueckue 0CHOBbI HHPOPMATHKH

Nudopmanus, nanusie u 3Hanus. Mubopmalmonusie nporeccsl B MPUPOJIE,
TEXHUKE U 00IIECTBE.

HenpepbiBHBIE W AUCKPETHbIE BEIWYUMHBI M CUTHaIBL. HeobxoauMocThb
JTUCKpeTU3anuu WHGOpPMAIUU, TMpEeIHA3HAYCHHOW /IS XpaHEHWs, Mepefadyn |
00paboTKH B IU(PPOBBIX CHCTEMAX.

JIBouuHoe koaupoBaHue. PaBHOMepHbIE U  HEpPaBHOMEpPHBIE  KOJIBI.
JlexogupoBaHue COOOILECHMI, 3alIMCAHHBIX C MOMOUIBI0O HEPABHOMEPHBIX KOJIOB.
Ycinosue ®Pano. IlocTpoeHne OAHO3HAYHO JEKOIUPYEMBIX KOJOB C MOMOIIBIO
nepeBa. EnunHuibl n3mMepenust Kkonuuectsa nuHpopManuu. AnhaBUTHBIA MOAXOM K
OLICHKE KOJIMYeCcTBa MH(POPMALIUH.

Cuctembl cumucieHusi. Pa3BépHyTas 3amuch LENbIX M APOOHBIX YHCEN B
MO3UIIMOHHON cucTemMe cuucieHusi. CBoOWCTBa MO3UIIMOHHOW 3amuCH YuUCa:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JCIMMOCTH YUCJIA HA OCHOBAHHE CUCTEMBI
CUMCIIEHUS. AJITCOPUTM NIEPEBOJIA LIEJIOTO Ynciia U3 P-WYHON CHCTEMBI CUUCIICHUS B
JECATUYHYI0. AJTOPUTM IepeBoja KOHEYHOM P-MuHONl OpoOM B JECATUYHYIO.
AJITOpUTM TIEpeBOJA LEJIOT0 YUCIa W3 JACCATUYHOM CHUCTEMbl CUMCICHHS B P-
nuynyto. IlepeBon KoHedHOW JmecaTHdYHOM Jpodu B P-wunyro. JIBowuHas,
BOCbMEpPHUYHAS W IIECTHAIATEpUYHAS] CUCTEMbI CUUCJICHUS, CBSI3b MEXIYy HHUMH.



ApudmMernueckre orepanuyd B TMO3WIIMOHHBIX CHCTEMaxX CUYuCIeHHs. TpoudHas
YPaBHOBEILICHHAs! CUCTEMA CUUCIICHUS. JIBONUHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KonupoBanne TtekctoB. Komupoka ASCII. OpHoOailTHBIE KOIUPOBKH.
Crangapr UNICODE. KomupoBka UTF-8. Omnpenenenue uH()OpMaIUOHHOTO
00BEMa TEKCTOBBIX COOOIIIEHUM.

KomupoBanne  u3obpaxenuit. OueHka  MHPOPMAIMOHHOTO  00BEMa
rpauyecKuX JTaHHBIX MIPH 33JIaHHBIX pa3pelIeHUN U rI1yOnHE KOIUPOBAHUS 1IBETA.
[IBeToBrie Monenu. BektopHoe xoaupoBanue. dopmatsl rpaduueckux Qaiios.
Tpéxmepnas rpaduxa. OpakranbHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMAIMOHHOTO 00bEMAa 3BYKOBBIX JIAHHBIX
MIPY 33JaHHBIX YACTOTE IUCKPETU3AUU U PA3PSATHOCTH KOJUPOBAHUS.

AnreOpa noruku. IloHsTue BbICKa3biBaHUs. BrbicKa3biBaTenbHbBIE (DOPMBI
(mpemukatel). KBaHTOPBI CyII€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omnepanuu. TaOnuIbl MCTUHHOCTH. Jlormueckue BbIpaKEHUS.
Jlormueckue TtoxnaecTBa. JloKa3aTelbCTBO JIOTUYECKUX TOXKAECTB C IMOMOIIBIO
Ta0JIUIl UICTUHHOCTH. JIormueckue onepanuu v ornepainy HaJ MHOXKECTBAMH.

3aKoHBI anTeOphl JIOTUKUA. DKBUBAJICHTHBIE MPEOOpPa30BaHUS JIOTHUECKUX
BbIpaxkeHui. Jlornueckue ypaBHEHHs U1 CUCTEMbBI YPABHEHHUIA.

Jlornueckue ¢GyHKIMU. 3aBUCUMOCTh KOJIMUECTBA BO3MOKHBIX JIOTHYECKHUX
GyHKIUI OT KOTMYeCcTBa apryMeHTOB. [1oyiHbIe CUCTEMBI IOTMYeCKUX (DYHKIUH.

Kanonnueckue  Gopmbl  jmoruueckux  BbIpakeHuil.  CoBepIIEHHBIC
JTU3BIOHKTUBHBIE M KOHBIOHKTUBHBIE HOpPMajibHbie (OPMBI, aJTOPUTMBI HX
MOCTPOCHUS IO TaOJINIIE UICTUHHOCTH.

Jlormueckue 3meMEHTBI B COCTaBe KoMmmbroTepa. Tpurrep. Cymmarop.
MHoropa3psaneii cymmarop. IloctpoeHne cxem Ha JIOTMYECKUX JJIEMEHTAaX I10
3aIaHHOMY JIOTUYECKOMY BBIPAXKEHUIO. 3alUCh JIOTHUYECKOTO BBIPAXKEHUS IIO
JIOTUYECKOU CXEME.

[IpencraBneHne LENbIX 4YKWCEN B MAMATH KOMIbOTEpa. OrpaHUYE€HHOCTH
JIAarna3oHa 4YuCeJl IPU OrPaHUYECHUM KOJIMYeCTBa paspsanoB. llepenosiHeHue
paspsiiHOi ceTku. be33HakoBbie M 3HAKOBBIE JaHHBIC. 3HAKOBBIA OWT. JIBOMUYHBIN
JIOTIOJTHUTEINILHBIN KOJI OTPULIATEIbHBIX YUCEIL.

[lobutoBble norumyeckue omnepauuu. Jlornueckuii, apupmeTHnyeckuii u
nukanyeckuii  capuru. [lludpoBanme ¢ momMomp MOOWTOBOW — Omeparuu
«uckimoygaroniee NJIN».

IIpencraBneHre BEMIECTBEHHBIX YHWCENI B MAaMATH KOMIIbIOTEpA. 3Hadaias
4acTh M MOPSAAOK uucia. J[Mana3oH 3HaueHHUM BelecTBEHHbIX uucen. [IpoGiemsl
XpPaHEHHS! BEIIECTBEHHBIX UYHCEN, CBS3aHHBIE C OIPAHUYEHHUEM KOJWYECTBA
pa3psanoB. BpllonHeHHWe omnepanuil ¢ BEIIECTBEHHBIMH YHUCJIaMHU, HAKOIUJICHUE
OIMOOK MPU BBIYUCIICHUSIX.



AJITOPUTMBI U IPOrPAMMHPOBaHUE

Onpenenenne BO3MOXKHBIX PE3yJIbTATOB pPa0OTHI MPOCTEHIIMX AJITOPUTMOB
YIPaBJICHUSI HCIOJHUTEISIMA M BBIYHCIHUTENIBHBIX alropuTMoB. OrmnpeneneHue
MCXOJHBIX JaHHBIX, IPH KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOYEMBbIil pe3yJIbTar.

Oramnbl peleHus 3a1ad Ha Kommbrorepe. MHCTpyMEHTalbHBIE CpEICTBA:
TPAHCIATOP, OTJIAA4YUK, npoduiupoBmMK. KomMnwismus W HMHTEpIpeTaIus
nporpamMm. BupTyanbHble MallllHBbI.

WurerpupoBanHas cpena pa3paboTKu. Meroabl OTIAgKA IPOrpamM.
Hcnonp3oBanue TpaccHpoBOUYHBIX Tabmuil. Otiafgounblii BbBOA. [lomrarooe
BBITIOJIHEHUE MTporpaMmbl. Touku octaHoBa. [IpocMOTp 3HaUEHUI IEPEMEHHBIX.

Azpik  mporpammupoBanust (Python, Java, C++, C#). Tunsl AaHHBIX:
LIEJIOYKCIICHHBIE, BEHIECTBEHHBIE, CUMBOJIBHBIC, JIOTMYECKHE. BerBieHus.
Cnoxubpie ycnoBusi. Ilukner ¢ ycinoBuem. ILlukiabl 10  mepeMEHHOM.
B3anMo03aMeHSIEMOCTh  pa3lIMYHBIX  BUAOB  LUKJIOB. VHBapuaHT  LMKJA.
CocraBneHue LUKIA C HMCIHOJIB30BAHUEM 3apAHEE ONPENEIEHHOTO WHBAPHUAHTA
LUKJIA.

JlokymeHTHpOBaHue [POTrPaMM. Hcnons3oBanue KOMMEHTAPUEB.
[ToaroroBka onucaHusi IpOrpaMMbl U HUHCTPYKLIMH JIS ITOJIb30BaTENS.

ANTropuTMBl 00pa0OTKM HATypalbHBIX YKCEN, 3alMCAHHBIX B MO3UI[MOHHBIX
CUCTEMAaX CYMCIECHMs: pa3OMeHHe 3alKiCH 4YuCia Ha OTHeJbHble LHUDpHI,
HaXOoXJEHWE CYMMbl W TPOU3BEIEHUS LHUPp, HAXOXKIECHHE MAaKCHUMAaJbHOM
(MUHUMAJIBHOW ) I PHI.

HaxoxneHnue Bcex MpOCTBIX YMCEN B 3aJlaHHOM AuanasoHe. lIpeacraBneHue
quclia B BUJ€ HAOOpa MPOCTBIX COMHOXHUTENIEH. AJITOpUTM OBICTPOTO BO3BEICHHUS
B CTEIICHb.

OO6paboTka JaHHBIX, XpaHAmuxcs B (aiinax. TekcToBble U JBOUYHBIE (DAMITBI.
daitnoBbie niepemMeHHbIe ((ailnoBbie ykazartenu). Urtenue u3 (aitna. 3anuce B
(aitn.

PazOuenue 3anaun Ha noazanayu. [lognporpammel (poueaypsl U PyHKIINN).
Pexypcusi. PexkypcuBHble 00bekThl ((pakrtansl). PekypcuBHbIE mTpouenypbl U
¢bynkuuu. Mcnionb3oBaHue cTeka sl OpraHu3aliy PeKypCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIApTHOW OHMOIMOTEKM A3BIKA MPOrpaMMHUPOBAHUS.
[Tonkmiouenne  OUONMMOTEK  MOANPOrpPaMM  CTOPOHHMX  MPOU3BOJIUTEINEH.
MopyibHbINA PUHIUI TOCTPOEHUS IPOrPaMM.

Yucnennele MeToapl. TouHoe © TNPUOMIDKEHHOE pEIICHUsS 3aJadyH.
YuciieHHbIE METObI PEICHUS] YPAaBHEHUW: METO repedopa, METO/ OJTOBUHHOTO
nenenus. [lpubmmxEéHHOE BBIYHMCIEHUE AIUH KpHUBBIX. Bhlumcienue momianei
buryp ¢ TOMOIIBIO YHUCICHHBIX METOAOB (METOJ MNPAMOYTOJIbLHUKOB, METOJ



tpanernuii). Ilonck Makcumyma (MHUHUMYMa) QYHKIIUA OJHOW TEPEMEHHOMN
METOJOM MOJIOBUHHOTO JEIEHUS.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  QYHKIMH  sI3bIKa
MpOrpaMMHUPOBaHUs JiJi1 0OpaOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKHU
CUMBOJIBHBIX CTPOK: MOJACYET KOJMYECTBA INOSIBJIEHUH CHMBOJIA B CTpPOKE,
pa3OueHue CTPOKM Ha CJIoBa IO MPOOETbHBIM CHMBOJAM, MOUCK IOJCTPOKH
BHYTPHA JAHHOM CTPOKH, 3aMEHA HAWJCHHOM IOACTPOKHA HA APYTYH CTPOKY.
['enepauys Bcex CJIOB B HEKOTOPOM ai(haBUTE, YJOBJIETBOPSAIOMIMX 33JaHHBIM
orpannyeHusM. [IpeoOpazoBanue ymcia B CAMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M MOCJIEAOBATENLHOCTH uuceN. BpiuncineHue 0000MIEHHBIX
XapaKTePUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIOBOM MOCIEI0BATENBLHOCTH (CYMMBI,
MIPOU3BEJECHUS, CPEIHEro apu(PMETUYECKOr0, MUHUMAIBHOIO M MaKCUMAaJIbHOIO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JInHEeNHbIM MOUCK 3aJaHHOT0 3HAYEHHUS B MACCHUBE.

CopTupoBKa 0JHOMEPHOr0 MaccuBa. [IpocThie METOABI COPTUPOBKHU (METO/T
ny3bIpbKa, METOJ BbIOOpa, COPTHUPOBKA BCTaBKamu). COpPTHUPOBKA CIHSHUEM.
beictpas coptupoBka MaccuBa (anroputMm QuickSort). JIBomuHBIA TIOUCK B
OTCOPTUPOBAHHOM MACCHUBE.

JIBymMepHble MaccuBbl (MaTpHIlbl). AJTOPUTMBI 00paOOTKH JBYMEPHBIX
MAaCCHBOB: 3aIIOJJHEHHE ABYMEPHOTO YHCIOBOIO MAaCCHBA I10 3aJaHHBIM MPABUIIAM,
IIOMCK AJIEMEHTA B IBYMEPHOM MAacCHBE, BBIUHUCIECHUE MAaKCUMyMa (MUHAMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOIO MAacCHBa, MEPECTaHOBKA CTPOK M CTOJOIIOB
JBYMEPHOI'O MacCHUBa.

NupopmanuoHHbIe TEXHOJIOTHH

TexcroBeiii mporieccop. PemaktupoBanme u dopmarupoBanue. I[IpoBepka
opdorpadun u rpammartukud. CpelncTBa MOHUCKA W aBTO3aMEHbI B TEKCTOBOM
nponeccope.  Mcnons3oBanue  crwiei.  CTpyKTYypUpPOBaHHBIE  TEKCTOBBIE
nokyMeHTbl. CHOCkM, orjaBieHue. KosuiekTuBHasi paboTa ¢ JIOKYMEHTaMHU.
HHCTpyMEHTBI pelieH3UpOBaHUS B TEKCTOBBIX Iporeccopax. O0iayHble CepBUCHL.
HenoBas mnepenucka. Pedepar. I[lpaBuna uuTHpOBaHUS HCTOYHHKOB U
opopmieHust Oubnuorpadguueckux ccpiiok. OdopmiieHre cnucka JIUTepaTyphl.
3HAaKOMCTBO C KOMIIBIOTEPHOW BEPCTKOW TEKCTa. TE€XHHYECKME CpENCTBa BBOJA
TekcTa. CHenualu3upoBaHHBIE CPEACTBA PEJAKTHUPOBAHUS MaTE€MaTHYECKHX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 33Jlayd aHalKM3a JAHHBIX: MPOTHO3UWPOBAHUE,
Kiaccudukanus, KiacTepusalus, aHauu3 OTKIoHeHuil. IlocnenoBaTenbHOCTD
pelleHus 3a7ad aHajlu3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX, OUMCTKA M OICHKA
KauecTBa JaHHBIX, BHIOOp W/WIIM MOCTPOEHUE MOJIENH, peoOpa3oBaHue JTAHHBIX,
BU3YyaliM3allvsl JAaHHBIX, UHTEpIpeTalus pe3ynbTaToB. [IporpaMmHbie cpeacTsa u



MHTEPHET-CEPBUCHI JIIsl 00pabOTKH U Mpe/CTaBiIeHHs JaHHBIX. bosbiive naHHbIE.
MamrnHoe 00y4yeHue. HTenIeKTyanbHbli aHaIU3 1aHHBIX.

AHanu3 JaHHBIX C MOMOILIBIO AJIEKTPOHHBIX TaOnIul. Bbluncienne cymmsl,
CPEIHETO apu(PMETHUECKOT0, HAUOOBIIEr0 (HAUMEHBIIIET0) 3HAYECHUS TUana3oHa.
Brruncnenne koadpduiueHta Koppeisiiuu ABYX psSAOB JAaHHBIX. [locTpoenue
CTOJ0YATBIX, JMHEWYaThIX W KpyroBbix auarpamm. llocTtpoenue rpaduxos
¢bynkuuid. [TogOop nuHUK TpeHaa, pelieHne 3a1a4 TPOrHO3UPOBaHUS.

YucneHHoe penieHWe YypaBHEHHWH C IOMOINBIO IOAOOpa mapaMerpa.
OnTuMu3anus Kak MOWCK HAWIYYIIEro pelieHusl B 3a/laHHbIX ycioBusX. LleneBas
¢yHkius, orpaHudyeHus. JlokaibHble M T00AJbHBII MHHMMYMBI LIE€JIEBOU
¢bynkuuu. Pemenue 3a1a4 onTUMHU3aUU C TTIOMOUIBIO AJIEKTPOHHBIX TaOIUII.

11 KJIACC

Teopernyeckue 0CHOBbI HH(POPMATHKH

Teopernyeckue MOAXOABI K OIEHKE KOJIMYECTBA HHGPOPMALMHU. 3aKOH
annutuBHOCTU MH(opmanuu. @opmyna Xapriau. MHpopManus U BEpOSATHOCTb.
®opmyna lllennona.

Anroputmbl cxaTusi naHHbiX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. AJTOpUTMBI CXaTUsl JAHHBIX C MOTEPSMHU. Y MEHBIICHUE
rIIyOMHBI KOJupoBaHus 1iBeTa. OCHOBHBIE Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh Tmepefauyd JaHHBIX. 3aBUCHUMOCTb BPEMEHM Iepefadyd  OT
UH()OPMAITMOHHOTO 00BhEMA JAaHHBIX W XaPAKTEPUCTHK KaHayia CBS3U. [IpUyuHBI
BO3HMKHOBEHHUSI OMIMOOK TMpu rmepedadye JaHHbIX. Konbl, Mo3BoJISIONINE
OoOHapy’>XUBaThb M UCHPABIATh OIIMOKH, BO3HUKAIONIME NPU Iepeadye JaHHbIX.
Paccrosinne Xsmmunra. KogupoBanue ¢ noBropenneM 6utoB. Konbl XammuHra.

Cuctembl. KomMmoHEHTbI cucTeMbl M HX B3aumojenctBue. CHCTEMHBIN
addexr. Ynpapienue kak nHGopMalmoHHbIH mporiecc. OOpaTHast CBS3b.

Mopenn u monenupoBanue. Llens monenupoBanus. COOTBETCTBHE MOJENIU
MOJIEJIUPYEMOMY OOBEKTY WJIM IpOLEcCy, LeIu MoJAeaupoBanus. DopMannzanus
MPUKIIAJIHBIX 3a]1a4.

[IpencraBienne pe3yabTaTOB MOJEIUPOBAHUS B BHUAE, YIOOHOM JUIs
BOCIIPUATHS YeIOBEKOM. ['padmyeckoe mpeacTaBlIeHne TaHHbIX (CXEMBbI, TaOIUIbI,
rpaduxn).

['padpr. OcHoBHbIe MoHATUA. Buasl rpados. Onucanue rpadoB ¢ MTOMOIILIO
MaTpull CMEXKHOCTH, BECOBBIX MATpHUIl, CIHUCKOB CMEXHOCTH. Pemenue
AITOPUTMUYECKUX  3aJlad, CBS3aHHBIX C aHaau3oM rpadoB (mocTpoeHue
ONTHUMAJIIBHOTO MYTH MEXJy BepUIMHAMU rpada, ONpeaeieHUe KOoJIU4ecTBa
pa3IMUHBIX MyTE€d MEXAYy BEpUIMHAMH OPHEHTUPOBAHHOIO AIMKIMYECKOTO

rpada).



HepeBbsa. bunapHoe nepeBo. JlepeBbs moucka. CrnocoObl 00xo0ja aepeBa.
[IpencraBnenne apudpMeTUUECKUX BBIpAXKEHUN B BUJE JepeBa. JJUCKpPETHBIE UTPHI
JIBYX UTPOKOB C ToJIHOM uH(popmarueit. [loctpoeHue aepesa nepedopa BapruaHTOB,
ONMHCAHKWE CTPATErMH UIPbl B TAOIMYHON (popMe. BBIMTPHIIIHBIE U IPOUTPBILIHBIE
NO3ULMHN. BBIMTPHIIHBIE CTPATETUN.

CpencrBa UCKYCCTBEHHOTO MHTEIUIEKTa. CepBUCHl MAIIMHHOTO MEPEBOJA U
pacno3HaBaHusl yCTHOM peur. KornutuBHbie cepBHUCHL. WneHTUdUKAUs U TOUCK
M300paXeHUN, pacro3HaBaHKe T, CamooOyyaromuecs CUCTEMBL.
HcKycCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX Wrpax. lcronp3oBaHnue meronoB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydaromux cuctemax. Vcnonb3oBaHue MeToa0B
HCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHuke. MHTepHeT Bemien. [lepcrnekTuBb
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIBHBIX cucTeM. HelpoHHbIE cEeTH.

AJITOPUTMBI U IPOrPAMMHPOBaHUE

Qopmann3anus — HOOHATHS — anroputma.  MammbHa  TelopuHra  Kak
YHUBEpCcallbHasl MOJ€eJb BhruuciaeHuil. Tesuc Yépua—Trropunra.

OueHka CII0KHOCTH BbIUMCIEHUN. BpeMs paboTel 1 00bEM HCIOJIB3yEeMOU
naMsATH, HWX 3aBUCUMOCTh OT pa3Mepa HUCXOAHBIX JaHHbBIX. OuneHka
ACUMIITOTUYECKON  CIIOKHOCTU  QITOPUTMOB. AJTOPUTMBI  MOJIHMHOMHUAIBHOMN
cnoxHocth. IlepebopHble anroputmbl. [Ipumepsl pazIWyHBIX —aJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPbIE UMEIOT PA3JIMYHYIO CIIOKHOCTb.

[Touck mpoCTBIX YuCEN B 3aJaHHOM JUAaNa3oHE C IMOMOMIbIO AIroOpUTMa
«pemieTo DparocheHay.

MHuoropa3psaHbie Leble YUCa, 3a1a4d JJIMHHON apu(METUKH.

CnoBapu  (accollMaTUBHBIE MAaCCHUBBI, OTOOpa)k€Hus). X3II-TaOJIUIIBI.
[Toctpoenue andaBUTHO-4aCTOTHOTO CJIOBApPS [ 3aJAHHOTO TEKCTa.

Crekn. AHanmu3 TpPaBUIBHOCTH CKOOOYHOTO BbIpaKeHHUsA. Brruncienue
apu(PMETUUECKOTO BbIPAKEHHUS, 3aMMCAHHOTO B MOCT(PUKCHOUN popMme.

Ouepenu. Mcnonb3oBanue ouepeau AJisi BPEMEHHOIO XPAaHEHHUSI TAHHBIX.

Anroput™bel Ha rpadax. [locTpoeHne MHUHHMAaIBLHOIO OCTOBHOIO JepeBa
B3BEIICHHOTO CBS3HOTO HEOpUEHTUpOBaHHOro rpada. KonuuecTBo pa3zmudHbIX
nyTel MeXay BepIIMHAMU OPUEHTUPOBAHHOTO ALMKIMYECKOro rpada. AIropurm
JIeHKCTpBI.

HepeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. J|BOWUYHBIE
(bunapubie) naepeBbs. [locTpoeHue nepeBa aiisi 3aJaHHOTO apUPMETUUYECKOTO
BbIpaKeHUsI. PeKypcuBHbIE aliropuTMbl 00Xxoja jaepea. Vcnonb3oBaHue creka U
ouepenu st 00Xo/a Jiepena.

JluHamuyeckoe NporpaMMUpOBAaHME KakK METOJ peleHus 3ajad C
COXpPAaHEHHEM IMPOMEKYTOUHBIX PE3YIbTATOB. 3aJaud, PEIIAEMBIE C MOMOUIBIO



JTUHAMAYECKOTO TPOTPAMMHUPOBAHMS: BBIUMCICHUE PEKYPCUBHBIX (PYHKIUH,
MO/ICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4U ONITUMU3AIIUH.

[TonsiTue 06 OOBEKTHO-OPUEHTHUPOBAHHOM MpPOrpaMMHUpOBaHUU. OOBEKTH U
kjaccbl. CBOMCTBA U METOJBI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBINA aHAJIM3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO IMOAXOJA.
WNukancynsuus, Hacjaea0BaHue, MOTUMOp(U3M.

Cpenbl ObicTpoii pa3paboTku mnporpamM. IlpoexktupoBanue wunrepdeiica
nosib3oBaTesst. Vcrnonb3oBaHWE TOTOBBIX — YNPABISAEMBIX  3JEMEHTOB  JUIS
MOCTpPOCHUS HHTEepdeiica.

O630p  s3pIkOB  mporpammupoBanus.  [lomsitue o  mapamurmax
IPOrpaMMUPOBAHMUS.

NupopmanuoHHbIe TEXHOJIOTHH

Otanbl  KOMIIBIOTEPHO-MATEMAaTUYECKOTO  MOJAEIMPOBAHUA:  ITOCTAaHOBKA
3amauu, pa3paboTka  MOJENH, TECTUPOBAHWE  MOJEIH, KOMIIBIOTEPHBIM
HKCIIEPUMEHT, aHAIU3 PE3YyJIbTaTOB MOIECIUPOBAHUSI.

Juckperuzanmss npu MaTEMaTUYECKOM MOJIETUPOBAHMM  HENPEPBHIBHBIX
nporeccoB. MoaenupoBanue ABWKEHHUS. MojaenupoBaHue — OHOJIOTMYECKHX
cucteM. Maremaruueckue  MOJEIM B OKOHOMHUKE.  BprumciurenbHble
HKCIIEPUMEHTHI C MOJIEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTAa. MeToJ HauMEHBIINX KBaJIPaTOB.
OueHka 4YHUCIOBBIX MapamMeTPOB MOJAECIUPYEMBIX OOBEKTOB M  IIPOILIECCOB.
BoccranoBienue 3aBUCUMOCTEN O pe3yJibTaTaM IKCIIEPUMEHTA.

BepostHoctheie  mozenu.  Mertonsl Monte-Kapino.  MmurtainmonHoe
MozenrpoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHHS.

Tabnuunbie (pensiuoHHBIC) 0a3bl JaHHBIX. Talnuila — MpeacTaBlICHUE
cBeneHnii 00 ogHOTHMHIHBIX 00BekTax. Iloie, 3amuch. Kirou Tabmunpel. Pabora ¢
roroBoil 0a3oil naHHBIX. 3amnonHeHue Oa3bl AaHHBIX. [loMck, copTHpoBKa Hu
(GuabTpalMs NaHHBIX. 3aIpOChl Ha BBIOOPKY JAHHBIX. 3alpOChl C MapaMeTpaMH.
Beruuciisiemble 1oJist B 3aI1pocax.

MHuoroTtabnuunbie 0a3bl JaHHBIX. THUIBI CBSI3eM MEXIY TaOJIMIIAMH.
Buemnuit kirou. [{enocTHOCTE 6a3bl JaHHBIX. 3aPOChl K MHOTOTA0JWYHBIM 0a3am
JAHHBIX.

Nuteprer-npuiioxkenus. [lonsaTre o cepBepHON U KIIMEHTCKOM YacTsAX CauTa.
TexHOJIIOrusl «KJIMEHT — CepBEpP», €€ NOCTOMHCTBA U HeAOCTaTKU. OCHOBBI A3bIKA
HTML wu xkackannupix Tabmun ctwie (CSS). Cuenapuu Ha s3bike JavaScript.
®opMbl Ha BEO-CTpaHULIE.

Pasmemienne BeO-caiiToB. Yciryra XocTuHTa. 3arpy3ka ¢aiioB Ha CaiT.

BBon n300pakeHUi C MCIOJNIB30BAHUEM PA3NIMUHBIX IUMPOBBIX YCTPOUCTB
(urdpoBbIX (poTOanmapaTtoB U MHKPOCKOIOB, BHUIEOKAMEp, CKAHEPOB M JIPYTUX



ycTpoiicTB). I'padmueckuii pegakrop. Pazpemenne. KagpupoBanue. Mcnpasienue
nepcrekTuBbl.  I'mcrorpamma. Koppekuuss  ypoBHEH, KOppeKUus  LIBETA.
OOGecuBeurBaHUE IIBETHBIX M300pakeHuit. Perymb. PabGota ¢ oOnactamu.
OUIbTPBL.

MHorocioiinple u300pakeHus. TekcroBble ciion. Macka cios. Kanambl.
Coxpanenue BblfeieHHOW obOnactu. IlonroroBka wimoctpanuii s BeO-CalTOB.
AHHUMHPOBaHHBIE U300paKEHUS.

Bekropnas rpaduka. IlpumutuBbl. HW3mMeHeHue moOpsiaKa >SJIEMEHTOB.
BripaBuuBanue, pacnpenenenue. ['pynnuposka. Kpussie. dopmaTel BEKTOPHBIX
pucyHKOB. Mcnonb3oBaHne KOHTYpOB. BekTopu3zaiius pacTpoBbIX H300paKeHUH.

[IpyHIUIBI  TIOCTPOCHUST W PEAAKTUPOBAHUS TPEXMEPHBIX  MOJEIICH.
Cerounsie moxenu. Marepuanbl. MoaenupoBaHHE KMCTOYHUKOB OCBEIICHUS.
Kamepsl. AnautuBabie TexHosioruu (3D-nipuntepsl). [loHsATHE O BUpTyalbHOU
PEaIbHOCTU U JONOJHEHHOW PEaJbHOCTH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI  I10
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEIO
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE  pe3ysibTaThl  OTPAXAlOT TOTOBHOCTH U  CIHOCOOHOCTH
oOy4Jaromuxcs pyKOBOACTBOBAThCA C(HOPMUPOBAHHONW BHYTPEHHEH MO3UIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHUEHTAIlMi, TO3UTUBHBIX BHYTPEHHUX
yOXKIIEHU, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSAM  POCCHICKOTO
OOIIeCTBa, PACHIMPEHHUE KU3HEHHOTO OIbITA U OMbITA JIEATEILHOCTH B IpoIiecce
peanM3alMu  CpeACTBaMU  yuyeOHOro TNpeIMeTa OCHOBHBIX  HallpaBJICHUUN
BOCIIUTATEILHOU €SI TEIHLHOCTH.

B pesynbrate wuszyueHuss MHOOPMATUKUM Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus y oOydaromierocsi oOyayT copMupoBaHbl CISAYIOMIUE JTUYHOCTHBIC
pE3yNbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX MpaB M OOSI3aHHOCTEH, YyBa)KEHUE
3aKOHA U TPaABOMOpPSAJKA,  COOJIOJEHWE  OCHOBOIOJIATAIONIUX  HOPM
MH(OPMAIMOHHOIO MpaBa U HHMOOPMAITMOHHON OE30I1aCHOCTH;

TOTOBHOCTh MPOTUBOCTOSTH HUJCOJIOTUM JKCTPEMHU3MA, HAI[MOHAIU3MA,
KCeHO()oOMM, MUCKPUMHUHAIIMK TI0 COIMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NATPUOTHYECKOT0 BOCTIUTAHUSA:

[IEHHOCTHOE OTHOIIIEHUE K UICTOPUUECKOMY HaCJEAUIO0, TOCTUX eHUIM Poccuu
B HayKe, UICKYCCTBE, TEXHOJIOTHUSIX, IOHUMaHWE 3HAaUeHUsI UHPOPMATUKH KaK HAYKU
B KU3HHU COBPEMEHHOTO OOIIECTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWSI,
OPUEHTHUPYSACh HAa MOPaJIbHO-HPAaBCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE€ B
cetu HTEpHET;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOUYasl JCTETUKY HAy4YHOTO U
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCIPUHUMATH pa3JIMYHBIE BHUJbBl HCKYCCTBAa, B TOM YHCIIE
OCHOBAHHOI'0O HAa MCTOJIb30BaHUHU UH()OPMAIIMOHHBIX TEXHOJIOTHH;

5) pu3u4YecKoro BOCHUTAHUSA:

chOpMHUPOBAHHOCTH  370pOBOr0 M  Oe3omacHoro  oOpaza  JKHM3HH,
OTBETCTBEHHOTO OTHOUIEHUSI K CBOEMY 3/I0pDOBbIO, B TOM 4YHCIE 3a CUET



cobmoieHrs TpeOoBaHUIl 0€30MacHOM JKCIUTyaTalluu CPEeICTB MH(POPMAIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOM JI€ATEIBHOCTH TEXHOJOTMYECKOM M COLHMAaIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIIAHUPOBATH U CAMOCTOSTEIIHHO
BBITIOJIHATH TaKyIO JIESITEIbHOCTB;

uHTEepec K cdepaM MNpoPecCHOHATBHON AESTENbHOCTH, CBA3aHHBIM C
MH(POpPMATUKON, NPOrpaMMHUPOBAHUEM U HUH(OPMAIIMOHHBIMH TEXHOJOTUSIMHU,
OCHOBAaHHBIMU Ha JOCTIKCHUSX HAyKd WH(DOPMATUKM U HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP Oynymied mnpodeccuu u
peann30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TJIaHBbI;

FOTOBHOCTh U CIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpPAa30BaHMUIO Ha
MPOTSIKEHUU BCEU )KU3HU;

7) 3K0JIOTHYECKOT0 BOCITUTAHMS

OCO3HAaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJjeM M IMyTed HuX
pelieHus, B TOM 4YHCIE€ C Y4YETOM BO3MOXHOCTEM HMH(MOPMAILMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSl HAyKH, JOCTHXKEHHMSIM HAyYHO-TEXHUYECKOTO IMporpecca M
OOIIECTBEHHOI NMPAKTHKH, 32 CYET MOHUMAHUS POJIU MH(POPMAIIMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U MH(GOPMAIIMOHHBIX TEXHOJOTUH B YCIOBHUAX
undpoBoii TpaHchopmauu MHOTUX cep KU3HU COBPEMEHHOIO 00I1IECTBa;

OCO3HAHME LIEHHOCTH HAYYHOM JEATENbHOCTH, TOTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATENBHOCTh NHANBUIyAIbHO U B TPYIIIIE.

B nponecce nocTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTPaAMMBI
no HWHPOpPMATUKE Yy OOYYAIOIIUMXCS COBEPIIEHCTBYETCS AMOIMOHAIBHBIN
MHTEJIEKT, MpeAnoaralomui cOpMHUpPOBaHHOCTH:

CaMOPETYJIUPOBAHHUS, BKIIOYAIOIIEIO CAMOKOHTPOJb, YMEHHUE IMPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJECHHE, CIOCOOHOCTh aJanTHUPOBATHCS K
AMOIMOHATIBLHBIM U3MEHEHUSM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIOYAIOIIEH CTPEMIIEHUE K JOCTHXKEHHUIO LENH U
yCIeXy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHUE JEHUCTBOBATh, UCXOAS W3 CBOUX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIENH CIOCOOHOCTh MOHUMATh 3MOLIMOHATIBHOE COCTOSIHUE
JPYTUX, YYUTBHIBaTh €ro MNPU OCYIIECTBICHHMH KOMMYHHUKALIMH, CIIOCOOHOCTH K
COUYYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSBIIATH UHTEPEC U pa3peiiaTh KOHMIUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynapraTte wu3ydeHwss WHPOPMATHKHA Ha YPOBHE CPEIHETO OOIIETO
oOpazoBaHus y oOydawmierocss OyayT chopMuUpoOBaHBl MeETampeaIMETHBIC
pe3yJbTaThl, OTPAXXKCHHBIC B YHHUBEPCAIBHBIX YYCOHBIX NEHCTBHUSAX, a UMEHHO —
MO3HABATEIILHBIE  YHHUBEPCAJbHBIC Y4YeOHBIC JEHCTBUS, KOMMYHHUKATHBHBIC
YHUBEpCAIbHBIC YUYCOHBIC NEUCTBHSI, PETYJSTHBHBIC YHHBEPCAIbHBIC yYeOHBIC
JIENUCTBUSA, COBMECTHAS JEATEIHHOCTD.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE y4eOHbIe 1eHCTBUS

1) 6a30Bble JJOruvYecKue JaeicTBUs:

CaMOCTOSITeILHO  (OpPMYyJNIHpOBaTh W aKTyaJlM3UpPOBaTh  MpoOJIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHbI MPU3HAK WJIM OCHOBAaHMS [IJIi CPABHEHHS,
KJ1accuUKaIi U 0000IICHHS;

ONpeAeisTh ILENU ACATECIBbHOCTH, 3aJaBaTh IApaMETPhl U KPUTEPUU UX
JIOCTYKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX;

pa3pabaTeiBaTh IJIaH PEIICHHS MPOOJIeMBbI C YYETOM aHajn3a WMEIOIIUXCS
MaTepHUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBEI B JIESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUIN AEATEIbHOCTH;

KOOPAWMHUPOBAaTh M  BBHINOJHATH pabOTy B YCIOBUAX  peajlbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOICHCTBUS,

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUN KU3HEHHBIX TTPOOJIEM.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHIE 1€ CTBUS:

BJIaJICTh HAaBBIKAMHU YUCOHO-HCCIICIOBATEIILCKON U TIPOCKTHOM JIeATEIIbHOCTH,
HaBbIKAMU  pa3pelieHuss TpoOjieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOUCKY METOJOB PELICHUS MPAKTUYECKUX 3a7a4, TPUMEHEHHIO
Pa3JIMYHBIX METOJO0B MO3HAHMS;

OCYIIECTBIISITh PA3JIUYHBIC BHUJBI JEATCIBHOCTH IO TOJYYEHHUIO HOBOTO
3HAHUS, €ro HHTEpIpEeTalnH, MPeoOpPa3OBaHUI0 W MPUMEHEHHUIO B Pa3IMUHBIX
y4EOHBIX CHUTyallusX, B TOM YHCII€ TPU CO3JaHUU YUYEOHBIX U COLMAIbHBIX
MIPOEKTOB;

dbopMUpOBaTh HAYYHBIN THI MBIIUICHHS, BIAJACTh HAYYHON TEPMHHOJIOTHEH,
KJIFOUYEBBIMH MOHATHIMH B METOJaMU;

CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 33aJaud B 00pa30BaTEIbHOU
JIEATEIIbHOCTH U )KU3HEHHBIX CUTYaIUsX;



BBISIBISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTYaJIM3UpPOBaTh 3ajaady,
BBIIBUTaTh TUIOTE3y €€ pelIeHMs, HaXOAWTb apryMEHThl AJIs J10Ka3aTeIbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATh IIOJYYEHHbIE B XOAE€ pELICHUA 3aJauyd pe3yJbTaThl,
KPUTUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISITh LEJICHANPABICHHBIA IMOUCK IEPEHOCa CPEACTB U CIIOCOOOB
JEHCTBUS B MPOPECCUOHANBHYIO CPELY;

YMETb IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U MPAKTUUYECKYH 001acTu
KU3HEJIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MTPEAMETOB;

BBIJIBUT'aTh HOBBIE WJEH, MPEUIaraTb OpUTrMHAIbHBIE MOAXOAbl U PELICHMS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOINE AIbTEPHATUBHbBIE PELICHMUSL.

3) pabora ¢ uHpopmMaumeii:

BJIQJI€Th HABBIKAMU MOJY4Y€HUs MH(OPMAIMU U3 UCTOYHUKOB PA3HBIX TUIIOB,
CaMOCTOAATEJIBHO ~ OCYIUECTBJIATh  IIOMCK,  AHAJIW3, CUCTEMATU3aLHI0 U
MHTEPIIPETALNIO HH(POPMALINK PA3IUYHBIX BUAOB U (OPM IPEICTABICHHUS;

co3daBaTh TEKCTbl B pa3au4HbIX ¢opMarax ¢ Y4€TOM Ha3HAYEHUs
uHpopMalMu U  LEJIEeBOM ayJuTOpUH, BbIOMpas ONTUMaJIbHYI (QopMmy
IIPE/ICTABIICHUS U BU3yaJIN3aL1H;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTMTUMHOCTh HMH(OpMalUU, €€ COOTBETCTBHE
MPaBOBBIM U MOPAJIbHO-3TUYECKUM HOPMAaM;

UCIIOJIb30BaTh  CPEACTBa  MH(MOPMAIIMOHHBIX H  KOMMYHUKALIMOHHBIX
TEXHOJIOTHI B pElIeHMH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3al[MOHHBIX
3aJa4 € COOJIIOJIEHHEM TpeOOBAaHUN OJPrOHOMHMKH, TEXHUKM O€30I1acHOCTH,
TUTUEHBI, pPECypcocOepeKeHHs, TPABOBBIX W  OATUYECKUX HOPM, HOPM
nH(pOpMAIIMOHHOM 0€30MaCHOCTH;

BJaJ€Th ~ HABbIKAMU  pPACIO3HABaHHWA U 3allUTBl  HH(pOpMaLMH,
MH(pOPMaAILIMOHHON 0€30MaCHOCTH JIUYHOCTH.

KoMMmyHMKaTHBHbIE YHHBeEpPCAJbHbIE YueOHbIe 1eiCTBUSA

1) oOmenme:

OCYIIIECTBIIAITH KOMMYHHUKAIIMHU BO BCeX cepax KU3HMU;

pacrio3HaBaTh HeBepOajbHBIE CpEJCTBAa OOIICHUS, MOHMMAaTh 3HAYCHUE
COIIMAIbHBIX 3HAKOB, PACMO3HABATh MPEANOCHUIKM KOH(MIUKTHBIX CUTyallUd H
CMAT4YaTh KOH(PIUKTHL;

BJIQJICTh  Pa3IMYHBIMU  CIIOCOOaMU  OOIICHWS W B3aMMOJICHCTBUS,
apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(MIUKTHBIC CUTYyaIUH;



Pa3BEPHYTO M JIOTHYHO H3J1araTb CBOK TOYKY 3PEHHSI C MCIIOJb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHaA 1eITeJIbHOCTh:

MMOHUMAaTh W KMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBUIYATbHOU
paboTHI;

BBIOMpaATh TEMATUKy M METOJbl COBMECTHBIX ACHCTBHM C y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOTO YJI€HA KOJUIEKTUBA;

MPUHUMATh LEIM  COBMECTHOM  JEATEIbHOCTH, OPraHU30BbIBATH W
KOOPJMHHUPOBATh JCUCTBUSA MO HMX JOCTHKCHHUIO: COCTABJIATH IUJIaH JICHCTBHM,
pacrpenensaTh pPojd C Y4€TOM MHEHHMM YYaCTHHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHHBATh KA4E€CTBO CBOEr0 BKJIaJa M KaXJOr0 YYAaCTHHKAa KOMAaHIbl B
OOIINiA pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

MpeajgaraTb HOBBIE TMPOEKTHI, OIECHMBATHL MAEHU C TO3UIMA HOBHU3HBI,
OPUTHMHAJILHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TMOBEICHUE B PAa3JIMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHNE, ObITh MHUITUATHBHBIM.

PeI‘y.HSITI/IBHLIe YHUBEPCAJIBHLIC yqeﬁnble HeﬁCTBHH

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATENIBHYIO NIEATEIbHOCTD, BBISBIATH
poOIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 33/1aul B 00pa30BaTEIbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIBHO COCTABJISITH IUIAH pEIICHUs NpodsiieMbl €  YUYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOUYTECHHUIH;

JIaBaTh OLICHKY HOBBIM CUTYalLUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTECHUA;

JieaTh OCO3HaHHBIA BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (OPMUPOBAHUIO W MPOSIBICHUIO HIMPOKONH DSPYAMIIMH B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TMOBBIIATH CBOM 00pa30BaTENbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LIENSIM;

BJIQJIeTh  HABbIKAMU  IO3HABATEeNbHON  pediekcuu Kak — OCO3HAHUS
COBEPLIAEMBIX JEUCTBUA W MBICIUTEIBHBIX IPOLECCOB, HX PE3YyJbTATOB H



OCHOBaHHM, MCIOIB30BaTh MPUEMBI peIIEKCUU JUIsl OIICHKUA CHUTYallld, BHIOOpa
BEPHOTO PEIICHUS;

OIICHUBATh PUCKU U CBOEBPEMEHHO MIPUHUMATH PEIICHUS IO UX CHIXKEHUIO;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTMX TNpH aHaIW3e pe3yJbTaToB
JIEATEIIbHOCTH.

3) npuHATHS ce0s U APYTrHUX:

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTbl JPYTMX TNpH aHaIW3€ pe3yJbTaToB
JEATENIbHOCTH,

MPU3HABATH CBOE MPABO U MPABO APYTUX HA OIMIUOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TTO3UIIMH JAPYTOro YeJIOBEKa.

ITPEAMETHBIE PE3YJIBTATBI

B mnponecce u3yuenus xypca MHGOPMATHKU YriyoaéHHOTO ypoBHS 6 10
Knacce oOydaromMMucsi OyQyT  JOCTUTHYTBHI — CJEAYIOIIUME  TPEIMETHbIE
PE3yNbTATHI:

BIIAQJICHUE TPEICTABICHUSAMH O pOJIM WHPOPMAIMA W CBS3aHHBIX C HEU
MIPOIICCCOB B TMPHUPOJE, TEXHUKE U OOIIEeCTBE, MOHATHAMH «HUH(POPMAIUIY,
«MH(POPMALIMOHHBIM  MPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBI»,
«cuCcTeMHBIN AP (DEeKTy, «MHPOPMAIIMOHHAS CHCTEMaY, KCHCTEMa YITPaBJICHUY,

BIIAJICHUE METOJaMH TOMCKa wWHopMamuu B cethn VHTEepHET, yMeHwHe
KPUTUYECKU OIICHUBATh MH(OpMaIKIO, TOTYyYEeHHYO U3 ceTu HTepHeT;

YMEHUE XapaKTepu3oBaTh OoJblIME JaHHbIE, MPUBOAUTH IPUMEPHI
WCTOYHUKOB WX TIOJIYUYCHUS ¥  HAMpPaBICHUS  HWCIIOIb30BAaHUS, yMEHUE
KJacCu(UIMPOBAaTh OCHOBHBIC 3a/Jauyd aHaln3a JaHHBIX (MPOTHO3WPOBAHUE,
Kiaccudukanus, KJIacTepHU3alus, aHaIHn3 OTKJIOHEHU), MOHUMATh
MOCJIEIOBATEILHOCTD PEIICHUs 3aa4 aHallh3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OYMCTKA W OIICHKAa KadyecTBa JaHHBIX, BBIOOP W/WIM TIOCTPOCHUE MOIEIH,
npeoOpa3oBaHre JaHHBIX, BU3YaIU3allnsl TaHHBIX, MHTEPIPETAIHs PE3YyIbTaTOB;

MOHUMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA U (PYHKIIMOHUPOBAHMUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOUIIbHBIX KOMITBIOTEPOB, TEHJACHIIUN Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BIIAJICHUEC HAaBBIKAMU PAOOTHI C OMEPAIIMOHHBIMUA CHUCTEMaMH, OCHOBHBIMH
BUJIAaMUA TIPOTPAMMHOTO OOeCredYeHus: JUIsd pelIeHus Y4YeOHBIX 3a7ad  II0
BBIOpAaHHOM Crieluann3aluu;

HaJIMYHE MPECTABICHUN 0 KOMIBIOTEPHBIX CETSIX U X POJIM B COBPEMEHHOM
MUpE, 0 0a30BBIX MPUHITUAIIAX OPTAaHU3ANHA U (PYHKITMOHHUPOBAHUS KOMITBIOTEPHBIX
ceTei, 00 oOmUX MpUHIMIAX pPa3pabOTK W (PYHKIIMOHUPOBAHUS WHTEPHET-
MIPUIIOKEHUM;



NOHMMaHHE Yrpo3 UHGOPMAIMOHHONM O0€30MacHOCTH, HCIIOJIb30BAHUE
METO/JIOB M CpPEACTB MPOTUBOJCHCTBUS JTHUM yrpo3aM, COONIOACHHE MeEp
0€30IMacHOCTH, MPEAOTBPAMIAIONINX HE3AKOHHOE PACTIPOCTPaHEHUE MTEPCOHATBHBIX
JAHHBIX, COOJIIO/IEHHE TPEOOBAaHUI TEXHUKU O€30IaCHOCTH M TMTMEHBI IPU padoTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIIOHEHTAMH ITU(YPOBOTO OKPYKEHUSI, TOHUMAaHHE
MIPABOBBIX OCHOB MCIOJB30BaHUS KOMIBIOTEPHBIX MporpaMM, 0a3 TaHHBIX U
paboTel B ceTu MIHTEpHET;

NOHMMAaHWE OCHOBHBIX TPHUHIUIOB JUCKPETU3AIMHA PA3NUYHBIX BHJIOB
uHoOpMaIuU, yMEHUE ONpEeNesiTh HMHPOPMAIUOHHBI O0BEM TEKCTOBBIX,
rpauueckux W 3BYKOBBIX JAHHBIX NPU 33JaHHBIX MapamMeTpax JUCKpPETU3AlNH,
YMEHHE OINpEAeNsATh CPEIHIO CKOPOCTh TMepelayd JaHHBIX, OLIEHWBATh
U3MEHEHHE BPEMEHH TMepeAauyd MpH H3MEHEHHH HHQPOPMAIMOHHOTO O0BEMa
JAHHBIX U XapaKTePUCTUK KaHaja CBS3H;

yYMEHHUE HCIOIb30BaTh MPHU PEIICHUH 3aJlay CBOMCTBA MO3UIIMOHHON 3aITUCU
YHCeN, AITOPUTMA TIOCTPOSHUS 3alUCH YHUCIIa B MIO3UIIMOHHON CUCTEME CUHUCIICHHSI
C 3a/laHHBIM OCHOBAaHHEM W TMOCTPOCHUS YHCIA MO CTPOKE, COIEpIKalleil 3ammch
3TOr0 4YHCia B TO3UIMOHHOM CHCTEME CUUCICHHUS C 3aJaHHBIM OCHOBAaHUEM,
YMEHUE BBIMOJIHATh apU(PMETHUYECKUE Olepalud B TMO3UIMOHHBIX CHCTEMax
CUHCIICHHS,

YMEHHE BBINOJIHATH MpeoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HCIONb3YS
3aKOHBl ajareOpbl JIOTUKH, YMEHHE CTPOUTH JIOTMUECKOE BBIPAKEHUE B
JTU3BIOHKTUBHONM M KOHBIOHKTUBHOW HOPMAaJIbHBIX (pOpMax MO 3aJaHHOU Tabmuie
UCTUHHOCTH, HCCIIEJIOBaTh 00JAacThb MCTHMHHOCTH BBICKA3bIBaHUS, COJEPKAIIETO
NIEPEMEHHBIE, PelIaTh HECIOKHbIE IOTHYECKUE YPABHEHHS U CUCTEMBI ypPaBHEHUH;

MOHMMaHUE O0a30BBIX AJITOPUTMOB OOpPaOOTKH YHCIOBOH U TEKCTOBOM
uHdopmaiuu (3aruch YMcea B MO3UIIMOHHON CHUCTEME CUUCIICHHS, HaXOXICHHE
BCEX MPOCTHIX YHCEN B 3aJJaHHOM JIMana3zoHe, 00padoTKa MHOTOPA3PSIHBIX HETBIX
YHCell, aHAJIN3 CUMBOJIBHBIX CTPOK U JPYTHX), aITOPUTMOB ITOUCKA U COPTUPOBKH,
YMEHHE OIpEeNeysTh CIOKHOCTh H3y4aeMbIX B Kypce 0a30BBIX aJIrOpUTMOB
(cyMMHpoOBaHHE JJIEMEHTOB MacchBa, COpPTUPOBKAa MAacCHBa, IepeOOpHBIE
QITOPUTMBI, TBOUWYHBIA TIOWCK) W TIPUBOJUTH MPHUMEPHI HECKOJBKHX aJITOPUTMOB
pa3HOM CIOKHOCTHU AJIs PEIICHUS] OJTHOM 3a/1a4H;

BIIAJICHUE YHUBEPCAIBHBIM SI3BIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusMu O O0a30BBIX THUIAX JaHHBIX U
CTPYKTypax /JaHHBIX, YyMEHHE WCIOJb30BaTh OCHOBHBIE  YMPaBJISIONINE
KOHCTPYKIIMM, YMEHHE OCYUIECTBIIATh aHAIN3 MPEIIOKEHHOW MPOrpaMMBbI:
OTIPEICIISITh PE3YNbTATHl PA0OTHI MPOTPAMMBI MIPU 33JIaHHBIX MCXOJIHBIX JTAHHBIX,
OTIPENENSITh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOKHO MOJIyYEHHE YKa3aHHBIX



pe3yJIbTaTOB, BBIABJIATH JaHHbIE, KOTOPbIE MOTYT IPUBECTU K OLIMOKE B padboTe
IporpaMMsl, (HOPMyYIMPOBATh MPEATIOKEHNUS IO YIYUIIEHUIO IPOrPaMMHOTO KOJa;

YMEHUE CO3/1aBaTh CTPYKTYpPUPOBAaHHbIE TEKCTOBbIE JOKYMEHTHl H
JIEMOHCTPALIMOHHBIE MAaTEPUAIIbl C UCIOJIb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB U 00JIAUHBIX CEPBUCOB;

YMEHHE HCIIOJIb30BATh 3JIEKTPOHHBIE TAOIUIBI ISl aHAJIU3a, IPEACTaBICHUS
u  0o0paboTkM  AaHHBIX  (BKJIOYAash  BBIYUCIEHHE  CYMMBI,  CPEIHETro
apu(PMETUUYECKOTr0, HaWOOJBIIET0 W HAUMEHBUIETO 3HAYEHWH, pEIICHHE
ypaBHEHHUH, BHIOOpP ONTUMAIBHOIO pPELICHUS, MOAOOp JHMHUU TPEHJa, pelleHue
3aJa4 IPOTrHO3UPOBAHUS).

B npouecce uzyuenus kypca MHGOPMATHKU YriyOJE€HHOrO ypoBHS 6 11
Knacce oOydaromMMUCS  OyQyT  JOCTHTHYTBHI — CIEAYIOIIME  IPEIMETHBIE
pE3yNbTATHI:

YMEHUE CTPOUTH HEPAaBHOMEPHBIE KOJBI, JOIMYCKAKOUIUME OJHO3HAYHOE
JIEKOJIUPOBAaHKUE COOOIIeHU (MpePUKCHBIE KOMABI), MCIOJIB30BaTh MPOCTEUIINE
KOJIbl, KOTOPBbIE MO3BOJISIOT OOHAPYKUBATh U UCIPABIATH OLIMOKU IPU Mepenaye
JAHHBIX, CTPOUTH KOJ, 00ECHEUYHBAIOIINM HAaUMEHBIIYI0 BO3MOXKHYIO CPEIHIOIO
JUINHY COOOILEHUSI MpPH HU3BECTHOM YacTOTE€ CHUMBOJIOB, IOSICHATh HPHUHIIMIIBI
paboThI MPOCTHIX AITOPUTMOB CKATHUS JAaHHBIX;

YMEHHUE pellaTh AJTOPUTMHUYECKHE 3a/1aud, CBS3aHHBIE C AHAIM30M IpadoB
(3a1a4yu  TOCTPOEHHUS ONTHUMAJIBHOTO IYTH MEXIy BeplIMHaAMu rpada,
ONpENENICHUs]  KOJMYECTBA  Pa3Iu4HBIX  IyTE€d  MEXIy  BEpIIMHAMMU
OPUEHTHUPOBAHHOTO ALMKINYECKOro rpada), yMEeHHe HCIOIb30BaTh JAEPEBbS MPU
aHaIM3€ W TIOCTPOEHUU KOJAOB M JJsi TMPEACTABICHHUS apUPMETHUECKUX
BBIPAKECHUI, TIPU PELICHUH 33124 [TOMCKA U COPTUPOBKHU, YMEHUE CTPOUTH JEPEBO
UTPHI 10 3alaHHOMY aJIrOpPUTMY, pa3padaTbiBaTh U OOOCHOBBIBATH BBHIUTPHILIHYIO
CTPATETHUIO UTPBIL;

yMEHUE pa3pabaTeiBaTh W pEaIU30BbIBaTh B BHJE NPOrpaMM Oa30BbIE
QITOPUTMBI, YMEHHE MCIOJB30BaTh B IPOrpaMmax JaHHBIE PA3JIHMYHBIX THUIIOB C
y4€TOM OrpPaHMYEHHUN Ha JUANa30H MX BO3MOXKHBIX 3HAYCHWU, NPUMEHATH IPU
pELICHUH 3a]1a4 CTPYKTYPBI JAHHBIX (CIIMCKHU, CIIOBAPH, CTEKU, OUepEe, JEPEBH),
UCIIOJI30BaTh 0a30BbIE ONEpallMd CO CTPYKTYpaMH JaHHbBIX, HPUMEHSThH
CTaHJIApPTHBIE U COOCTBEHHBIE MOIPOrPaMMBbI sl 00paOOTKH YUCIOBBIX JaHHBIX
U CHUMBOJIBHBIX CTpPOK, MCIOJB30BaTh IpH pPa3pabOTKe HporpamMm OUOIMOTEKH
NOANPOTrpaMM, 3HaTh (YHKIHMOHAJIbHBIE BO3MOXKHOCTH HMHCTPYMEHTAIbHBIX
CPEIICTB cpeibl pa3padOTKH, YMEHHE UCIIOIb30BaTh CPEACTBA OTIAKU [IPOrpamMM B
cpelle IpOorpaMMUPOBAaHMS, YMEHHE JTOKYMEHTUPOBATH IPOTPAMMBI;

YMEHHE CO3/jaBaTh BEO-CTPAHHULIBI;



BJIaJICHUE OCHOBHBIMH CBEJICHHMSAMH O 0a3ax aHHBIX, HX CTPYKTYype,
Cpe/JCTBax CO3JaHus M pabOThl ¢ HUMH, yYMEHHE HCIMOJb30BaTh TaOJIUYHBIC
(penanuroHHbIe) 0a3bl JaHHBIX (COCTABJISITH 3alPOCHl B 0a3ax JaHHBIX, BBITIOIHATH
COPTUPOBKY M TOHWCK 3amuceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0azy
JTAHHBIX ) M CIIPABOYHBIC CHCTEMBI,

YMEHHE HUCTOJIb30BaTh KOMIIBIOTEPHO-MAaTeMaTHYECKUE MOJICIN IS aHAIM3a
O00OBEKTOB M TIPOIECCOB: (OPMYJIUPOBATH 11€JIb MOJCIUPOBAHUS, BBIMOJHATH
aHAM3 PE3yJIbTaTOB, TIOJYYCHHBIX B XOJ€ MOJCIHPOBAHUSA, OICHUBATH
COOTBETCTBHE MOJICIIM MOJICTUPYEMOMY OOBEKTY HIIM TPOIECCY, MPEIACTABIAThH
pe3yJabTaThl MOACITMPOBAHUS B HATJISITHOM BHJIE,

YyMEHHE OpraHW30BBIBATH JIMYHOE WH(OOPMAIMOHHOE IPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3IUYHBIX CPEICTB MHQPPOBBIX TEXHOJIOTHUH, TOHMMaHHE
BO3MOXXHOCTEH ITM(PPOBBIX CEPBHCOB TOCYIAPCTBEHHBIX YCIYr, IH(PPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX IMPHHIIUIIOB PaOOTHI, BO3MOXHOCTEH W OTpaHUYCHHUS
MPUMEHEHUST TEXHOJIOTHMH WCKYCCTBEHHOTO HMHTEIUIEKTa B Pa3IMYHBIX O0JIACTSX,
HaJW4Yue TMPEJICTABICHUNH O Kpyre peIaeMbIX 3aJad MalIdHHOTO OO0y4YeHHUs
(pacno3HaBaHus, KJacCU(PUKAIMK U TMPOTHO3UPOBAHUS) HAIMYKE TPECTABICHUM
00  HWCIONB30BaHWM  HWHPOPMAIMOHHBIX  TEXHOJOTHMH B  Pa3IMYHBIX
npodecCUOHANIBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounuecTBo yacos DJ1eKTPOHHbIE (LHPPOBBIE)
HanmMeHoBaHMe pa3eioB U TeM
Ne i/ KOHTpOJ]bH],]e HpaKTuqec}(ue 06pa3OBaTeanue pecypchl
NMPOrpaMMsbl Bcero
padoThI padoThI
Pa3nen 1. Hudgposasi rpaMoTHOCTH
Komnsrorep - yHuBepcaabHOE
1.1 . p-y p 6 https://www.gosuslugi.ru/myschool
YCTPOMCTBO 0OPaOOTKHU TaHHBIX
1.2 [IporpammHoOe obecrieueHne 6 https://www.gosuslugi.ru/myschool
1.3 KomneroTepHeie cetu 5 https://www.gosuslugi.ru/myschool
1.4 NudopmanmonHas 6e301acHOCTb 7 2 https://www.gosuslugi.ru/myschool
Hroro no pasgeny 24
Pa3znea 2. Teoperuueckue 0CHOBBI MH(POPMATHKH
[IpencraBinenue nHpopmau B
2.1 e (opwmar 19 2 https://www.gosuslugi.ru/myschool
KOMITbIOTEpE
2.2 OcHOBBI anIredppl JTOTUKU 14 1 https://www.gosuslugi.ru/myschool
23 KomnbrotepHas apudmeTrka 7 1 https://www.gosuslugi.ru/myschool
Hroro no pazneny 40
Pa3zgea 3. AinropuT™Mbl M MPpOrpaMMUpPOBaHMe
3.1 BBenenue B mporpaMMupoBaHue 16 0.5 https://www.gosuslugi.ru/myschool
3.2 BcnomorarenbHble anropuTMbl 8 2 https://www.gosuslugi.ru/myschool
3.3 YucaeHHbIE METOIBI 5 3 https://www.gosuslugi.ru/myschool
AAroput™Mbl 00pabOTKH CHMBOJIBHBIX
34 P P 5 1 https://www.gosuslugi.ru/myschool
JTAHHBIX
3.5 Anroput™mbl 00pabOTKH MacCHBOB 10 3.5 https://www.gosuslugi.ru/myschool
Hroro no pazgeny 44
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Paznen 4. UnpopmManmoHHble TEXHOJIOTUH

4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5 https://www.gosuslugi.ru/myschool
4.2 AHann3 JaHHBIX 3 https://www.gosuslugi.ru/myschool
Hroro no pazneny 14
Pe3epBHOE Bpems 14 https://www.gosuslugi.ru/myschool
OBIHIEE KOJIMYECTBO YACOB I1O
1 136 21.5

[NPOT'PAMME



https://www.gosuslugi.ru/myschool
https://www.gosuslugi.ru/myschool
https://www.gosuslugi.ru/myschool

11 KIIACC

KoaunuyecTBO 4acoB

dyeKTpoHHbIE (LM pPOBbLIE)

Nenn/m | HamMeHoBaHMe pa3/ie/ioB U TeM
nporpamMmb: Beero Kontpoasubie | IlpakTuuyeckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pasnen 1. TeopeTnueckue 0oCHOBBI HH(POPMATUKHI
1.1 Huopmauns i HHGOpMAIHOHKEIC 10 2.5 https://www.gosuslugi.ru/myschool
MPOLIECCHI
1.2 MoaenupoBaHue 8 2 https://www.gosuslugi.ru/myschool
Hroro no pazgeny 18
Pa3znen 2. AroputMbl ¥ IPOrpaMMHUpPOBaHNe
2.1 DJIEMEHTBI TEOPUHU ATTOPUTMOB 6 1 https://www.gosuslugi.ru/myschool
2.2 AJITOPUTMBI U CTPYKTYPHBI TAHHBIX 28 10 https://www.gosuslugi.ru/myschool
2.3 S;:I;B;I\I/I;i;zl;z}:;;pneHTHpOBaHHOFO 16 4.5 https://www.gosuslugi.ru/myschool
Hroro no pazneny 50
Pa3nen 3. UndopMannoHHbIe TeXHOJIOTHH
3.1 Ezr:;;zzzi;—raTeMaanecKoe 8 2 https://www.gosuslugi.ru/myschool
3.2 ba3el nanHbBIxX 10 https://www.gosuslugi.ru/myschool
33 Be6-caiiTer 14 https://www.gosuslugi.ru/myschool
3.4 Kommwrorepnast rpaduka 8 3.5 https://www.gosuslugi.ru/myschool
3.5 3D-mopenupoBaHue 8 3 https://www.gosuslugi.ru/myschool
Hroro no pazgeny 48
PeszepBHoe Bpemst 20 https://www.gosuslugi.ru/myschool
OBUIEE KOJIMYECTBO YACOB I10 136 0 36.5

I[TPOTPAMME
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IMPOBEPSIEMBIE HA EI'D 11O UH®OPMATHUKE TPEEOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOTPAMMBI CPEJHETO OBIIEI'O OBPA3BOBAHUSA

Kon
NpoBepsieMoro
TpeOOBaAHMS

IIpoBepsiembie TPeOOBAHNUS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHHSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHEro 001ero 06pa3oBaHus

1.

3Hamu (noHumams)

1.1

[loHnMaHue OCHOBHBIX NPUHIMUIIOB YCTPOWCTBA M  (YHKIMOHMPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX ¥ MOOWIJIBHBIX KOMIBIOTEPOB; TCHICHIUH Pa3BUTHSA
KOMIIBIOTEPHBIX TEXHOJIOTHI{; BaJieHUE HABBIKAMHU DPAOOTHI C OMNEPAMOHHBIMHU
CHCTEMaMH U OCHOBHBIMU BHJAaM{ IIPOIPAMMHOTO OOECIEYEHHUS Ui PEICHHS
y4eOHBIX 33J1a4 110 BRIOPAaHHOHU CIIeMaIN3aluu

1.2

Hamnune  mpencraBnennié o  0a30BBIX — NPUHIUNAX — OpraHU3alud |
(YHKIIMOHUPOBAHMSI KOMITBIOTEPHBIX CeTel

1.3

[lonnMaHnue OCHOBHBIX NPUHIMIIOB  JTUCKPETHU3AlMM  PAa3JIMYHBIX  BHJOB
uHpOopMaun

1.4

[Tonnmanne 0a30BBIX AJITOPUTMOB OOpPaOOTKM YHUCIOBOW M TEKCTOBOM
uHpOpMaLKU (3alUCh YUCENl B TMO3ULMOHHOM CUCTEME CUHUCIEHHsS, IETUMOCTb
LEJIBbIX 4YHUCEJ; HAxXOXKJIECHHE BCEX IPOCTBIX YHCENI B 3aJaHHOM JIMAaIla30HE;
00paboTKa MHOTOpPA3psAHBIX LEJbIX YHCEN; aHalu3 CHMBOJIBHBIX CTPOK MU
JPYTHX), AITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3Hanue (yHKIMOHAJIBHBIE BO3MOXKHOCTH WHCTPYMEHTAIBHBIX CPEICTB CpPEIbl
pa3paboTKu

1.6

BrnageHne OCHOBHBIMH CBEIEHUSIMU O 0a3axX ITaHHBIX, UX CTPYKTYpe, CpeICTBaxX
co37aHus U pabOThl C HUMH

1.7

[lonnMaHne BO3MOKHOCTEH M OrPAaHWUYEHHUW TEXHOJOTHM HCKYCCTBEHHOTO
MHTEJUIEKTA B PAa3IUUHBIX 00JacTsAX; HAIMYKE MPEJICTaBICHUH 00 NCIOIb30BAHUHU
1MH(GOPMaLIMOHHBIX TEXHOJIOTUI B pa3IM4HbIX MTpodeccroHalIbHbIX chepax

1.8

Bnagenne  TeopeTMuecKMM  ammapaTtoM, — [O3BOJISIIOIIMM  OCYIIECTBISTh
IIPEJCTaBICHUE 3aJaHHOIO HAaTypaJbHOTO 4YHCJIa B Pa3jIMYHBIX CHCTEMax
CUMCJICHUSI; BBIMIOJIHATH MPeoOpa3oBaHUsl JIOTMYECKUX BBIPAKEHUM, MCIIONb3YS
3aKOHBI aNreOphbl JJOTUKH; ONPEAEATh KpaTyallinid MyTh BO B3BELIEHHOM rpade u
KOJIMUYECTBO MyTeH MEXAy BEpIIMHAMU OPUEHTHPOBAHHOTO AlMKINYECKOro rpada

Ymemo

2.1

YMeHue HCIoNb30BaTh KOMIIBIOTEPHO-MAaTEMATHYECKAE MOJENH U1 aHaJIH3a
O0BEKTOB M TMPOLECCOB: (OPMYIHPOBATH IEJIb MOJCIUPOBAHMS, BBINOJIHATH
aHaJM3 pPE3yJIbTaTOB, IIOJYYCHHBIX B XOJA€ MOJECIUPOBAHUA; OLCHUBATH
aJIeKBaTHOCTh MOJICIM MOJETUPYEMOMY OOBEKTY HIIM IpOoIeccy; MPeACTaBIATh
pe3yabTaThl MOAEIUPOBAHKS B HATJIAIHOM BUIE

2.2

Vmenue KJIacCU(PUITUPOBATH OCHOBHBIC 3aa4n aHajInu3a JTaHHBIX
(mporHo3upoBaHue, KiIacCU(UKAMS, KIacTepU3alus, aHaIu3 OTKJIOHEHUH);
MMOHUMATh TOCJEAOBATEIbHOCTh pEIIeHUsT 3a7ad aHaiu3a JaHHBIX: cOop
MEPBUYHBIX JAHHBIX, OYHCTKA W OIICHKA KadecTBa JaHHBIX, BHIOOp H (WJIH)
MMOCTPOSGHHWE MOJENH, TpeoOpa3oBaHWE JaHHBIX, BU3YaJIW3alMsl JaHHBIX,




MHTEPIIPETALMSI PE3YJIHTATOB

23

YMeHnue onpeaensatb WHOOPMAIMOHHBIA O0BEM TEKCTOBBIX, TpadUUECKHX H
3BYKOBBIX JAHHBIX IIPU 3aJaHHBIX IIapaMeTpax JUCKpETU3aluHu. YMEHHE
OTIPENIENIATh CPEIHIOI CKOPOCTh TNepeiayd JaHHBIX, OLEHHBATh H3MEHECHHUE
BpEMEHH TMepefadyd NpH H3MEHEHMH WH()OPMAIMOHHOTO 00bEéMa IaHHBIX H
XapaKTEPUCTHUK KaHAJIA CBSI3U

24

YMeHue cTpouTh KO, 00ecneunBaloOlMii HAUMEHBUIYI0 BO3MOXHYIO CPEIHION0
JUTMHY COOOIICHHUS TIPU U3BECTHOM YacTOTE CHMBOJIOB

2.5

YMeHue HCIoJIb30BaTh IIPU PEIICHHHM 3a/Ja4 CBOMCTBA IMO3ULMOHHOM 3aIlUCH
YUCeN, AJTOPUTMBI IOCTPOEHUs 3alUCU 4YuCiIa B TMO3UIHOHHOM CHUCTEME
CUMCJIEHHS C 3aJlaHHbIM OCHOBAHMEM M TMOCTPOCHHS 4YHCIA IO CTPOKE,
colepXkallel 3amuch 3TOrO0 4YUCia B IO3UIMOHHOW CHUCTEME CYMCIECHHS C
3aJJaHHBIM OCHOBAaHUEM; YMEHHUE BBITIONHATh apUPMETHUYCCKHE OIepalii B
MTO3UIIMOHHBIX CUCTEMAaX CUUCIICHMS

2.6

VYMeHHe CTPOUTH JIOTHYECKOE BBIPAKEHHE B JU3BIOHKTUBHOM M KOHBIOHKTHBHOW
HOpMaJIbHBIX (hOopMax IO 3aJaHHOW TaONWIlE MCTHHHOCTHU; HUCCIEN0BaTh 001acTh
UCTUHHOCTH BBICKAa3bIBAaHHSA, COJEPIKALIETO IEPEeMEHHBIC; pPEelIaTh HECIIOKHbBIE
JIOTHYECKUE YPaBHEHHUSI

2.7

YMeHue pemaTh AJITOPUTMHUYECKHE 3aJaud, CBS3aHHBIE C aHAIM30M TIpadoB
(3amaun  TOCTPOEHHUS ONTUMAJIBHOTO TMYTH MEXAy BeplIIMHAMHU rpada,
ONpeAENeHUs]  KOJWYEeCTBa  pa3jMYHbIX  IyTed  MEXIy  BEpUIMHAMHU
OpPUEHTHUPOBAHHOTO AlMKINYECKOro rpada)

2.8

YMeHHE HCIIONb30BaTh JEPEBbA IIPU AHAIU3E M IIOCTPOCHUM KOIOB U IJIA
NpeJCTaBICHUs apu()PMETHUECKUX BBIPAKCHUH, MPH PEIICHHH 3aqad MOUCKa M
COPTUPOBKH; YyMEHHUE CTPOUTb [JEPEBO WUIPbl [0 3aJaHHOMY aJIrOpPUTMY;
pa3padarTbIBaTh 1 0OOCHOBBIBATH BBIMTPHIIIHYIO CTPATETHUIO UTPHI

2.9

Vmenue AHAJIIM3UPOBATH AJTOPUTMBI C HCIIOJIB30BAHUCM Ta6J'II/IH TPaCCUPOBKU,
OIIPEACIIATH 0e3 HCHOJIBL30BaHM KOMIIBKOTECPA  PE3YJIbTAThl  BBIIIOJHCHUS
HCCJIIOXHBIX MPOrpaMM, BKIIIOYAKOIIHUX HUKIIbI, BETBJICHUA W NOANPOrpaMMBbl, IMPU
3aJaHHBIX UCXOOHBIX JaHHBIX

2.10

YMeHue ompenensaTh CI0KHOCTh HM3y4yaeMbIX B Kypce Oa30BBIX alrOpUTMOB
(cyMMupoBaHHE 3JEMEHTOB MacCcHBa, COpPTUPOBKA MaccuBa, MepeOOpHbIe
aJITOPUTMBI, IBOUYHBIN MOUCK) M MPUBOJIUTH MPUMEPHl HECKOJIBKUX aJITOPUTMOB
Pa3HOIl CI0KHOCTH ISl PEILICHUs OJTHOM 3a/1auu

2.11

Brnanenvne yHMBEpCaNbHBIM SI3BIKOM TMPOTPAMMHPOBAHUS BBICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#), npenctaBieHussMu 0 6a30BBIX TUIAX JAHHBIX U
CTPYKTypax JaHHBIX; YMEHHE HWCIOJb30BaTh OCHOBHBIC  YIIPaBJISIONINE
KOHCTPYKLMHU; YMEHHUE OCYIIECTBIATh AaHAIN3 MPEIJI0KEHHOM MPOrpamMMBbl:
OTIPEIEIATh PE3YNbTaThl PA0OTHI MPOTPAMMBI TP 33JIaHHBIX UCXOIHBIX TAHHBIX;
ONpeaeNsaTh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOKHO MOJYYEHHME YKa3aHHBIX
pEe3yIbTAaTOB; BBISIBJIATH JIaHHBIEC, KOTOPHIE MOTYT MPHUBECTH K OIIMOKE B paboTe
IPOrpaMMBbI; GOPMYITUPOBATH NPEUIOKESHHS 110 YIYUYIICHHUIO TPOTPAMMHOTO KO/Ia

2.12

YMeHue peaan30oBbIBaTh HA BBIOPAHHOM ISl U3YUYCHHS SI3bIKE TPOrPaMMHUPOBAHUS
Bbicokoro ypoBHs (Ilackame, Python, Java, C++, C#) TumoBsie ajaropuTMBI
00pabOTKHU YKCeN, YHCIOBBIX MOCIEI0BATEILHOCTEH U MAacCUBOB: MPE/ICTABICHHE
YuCcjia B BHJE Ha0opa TPOCTBIX COMHOXXHTENICH; HaXOXJIEHHWE MaKCHUMaTbHOU
(MHHMMAaNTBHOW) HU(PBI HATYPATHHOTO YUCIIA, 3aMMUCAHHOTO B CUCTEME CUMCIICHUS
C OCHOBaHHWEM, He mpebimaomuM 10; Beraucierne 0000IMEHHBIX XapaKTEPUCTHK




AJIEMEHTOB MAacCUBA WM YHCIOBOW MOCIEI0OBATEIBHOCTH (CyMMBI, IPOU3BEICHUS
CpCaHCTO apI/I(I)MeTI/I‘-ICCKOFO, MHHUMAJIBHOI'O M MAaKCHMAJBHOI'O JJICMCHTOB,
KOJINYECTBA DJIEMEHTOB, YJOBIETBOPSIOIINX 3aJlaHHOMY YCIIOBHIO); COPTUPOBKY
9JICMCHTOB MAaCCHB4; YMCHHUC HCIIOJIB30BaTh B HNpOIrpaMMax JaHHBIC Pa3JIAYHBIX
THUIIOB C YYETOM OTpaHHUYCHHI Ha TUAITa30H MX BO3MOXHBIX 3HAYCHUH, IPUMEHSTh
IpU pElIeHUH 3a/a4 CTPYKTYphl JAHHBIX (CHHCKH, CJIOBapH, CTEKH, OYepeu,
JEpEeBBs); TPUMEHSATH CTaHAAPTHBIE H COOCTBEHHBIE MOIIPOTPAMMBI IS
06pa6OTKI/I YUCJIOBBIX JaHHBIX W CHMBOJIBHBIX CTpPOK; HWCIOJb30BAThL IIPpHU
pa3paboTke mporpamMm OHUOIMOTEKH TOIIPOrpaMM; yMEHHE HCIOJIb30BaTh
CPEJCTBA OTJIAJIKH MPOTPAMM B CpeJie MPOrPaMMHUPOBAHHUS

2.13

YMeHHne HUCIIO0Ib30BaTh SJICKTPOHHBIC Ta6JII/ILU>I AJI aHalin3a, NpCACTAaBJICHUS U
00pabOTKH NaHHBIX (BKJIOYAsl BHIOOP ONTHMAIBHOTO PEIICHHs, MOAOOp JUHUHU
TpeH/a, pelleHre 3a/ay MPOTHO3MPOBAHUS); YMEHHE HCIIOIH30BaTh TAOIUYHBIE
(pensiuioHHBIC) 0a3bl JAHHBIX U CIPABOYHBIE CUCTEMBI

2.14

VMeHHe  OpraHH30BBIBATH  JINYHOC HMH(OPMALMOHHOE IPOCTPAHCTBO  C
HCIOJIb30OBAHHUCM PA3JIMYHBIX CPCIACTB I_[I/I(i)pOBLIX TeXHOHOFI/Iﬁ; IIOHMMAaHHUEC
BO3MOXKHOCTEH IM(POBBIX CEPBUCOB T'OCYJIAPCTBEHHBIX YCIYT, HH(POBBIX
00pa3oBaTeIbHBIX CEPBHUCOB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O HHO®OPMATHUKE

Kox | Ilposepsiemblii 3j1eMeHT COAEPKAHUS

1 [udposasi rpaMOTHOCTh

OCHOBHBIE TCHJICHITUN Pa3BUTHS KOMITBIOTEPHBIX TEXHOJOTHH. [lapaienbHble BEIYUCIICHUS.
1.1 | MHuoromnporieccopHbie cucTeMbl. PacripeienéHHbIe BEIUNCIUTEIbHBIE CUCTEMBI M 00paboTKa
OOJIBIINX JAaHHBIX

[IpuHUMIBI TOCTPOCHUS M amlmapaTHble KOMIOHEHThl KOMIbIOTEpHBIX ceTed. CeTeBble
1.2 | nporokonsl. Cerb HMuTepHer. Anpecanus B cetu Murepuer. Ilpotokonsr ctexa TCP/IP.
CucreMa noMeHHBIX UMEH. Pa3znenenne IP-ceTy Ha TOACETH ¢ IOMOIILI0 MAacOK MOJICETEH

®aiinopas cucrema. [louck B (aitmoBoit cucreme. [IpuHIUIIBI pa3MelIeHUss 1 UMEHOBAHUS

1.3 ¢aiinos B noaropeMeHHoi mamsaty. [labmonbl 1uig onucanus rpynn ¢aiion

14 CkopocTh mepefaud JaHHBIX. 3aBUCUMOCTh BpPEMEHH IMepefauyd OT HH(OPMAIMOHHOTO
00bEMa TaHHBIX U XapaKTEPUCTUK KaHANIA CBS3U

15 [IudpoBanne nanupix. CUMMETpUYHBIE W HecuMMeTpuuHble HdpPHL. [udpsr mpocroit
3amensl. [udp Llesaps. [ludp Bukenepa. Anroputm mmdposanus RSA

16 Koppl, mo3Bomstomue 0OHApYKUBATh U UCIPABIATH OMIMOKHM, BO3HUKAIOIINE TIPU Tepeade

nanHbIX. Paccrosinne Xommunra. Koguposanue ¢ mosropenrem o6utoB. Konblr Xommunra

2 | Teopernueckne oCHOBBHI HHDOPMATUKU

JlBonuHoe KoaupoBaHue. PaBHOMepHBbIE W HepaBHOMEpHbIE KOJbl. JlekoaupoBaHue
2.1 | cooOleHui, 3aMMCcaHHbIX C TOMOIILI0O HEPAaBHOMEPHBIX K0J10B. Y cioBue dano. [loctpoenue
OJIHO3HAYHO JIEKOJUPYEMBIX KOJIOB C IOMOIIBIO JIepeBa

Teopernyeckne TOIXOIbI K OILIGHKE KojudecTBa WHMopmanuu. EauHUIBEI M3MepeHus
KonmvecTBa nHpopmarmu. AndaBUTHBINA TOAXO0/ K OLIEHKE KOJIM4ecTBa HH(popMariu. 3aKoH
agnutuBHocTH uH(popmanuu. Popmyna Xaptnu. Mudopmanus u BepostHOcTh. Dopmyna
lennona

2.2

Cucrempl cuucinenusi. Pa3BépHyTas 3amuch LEIBIX M JPOOHBIX YHCEN B IMO3MIIMOHHOU
cucreMe cuucinenus. CBoicTBa MO3UIIMOHHOMN 3allUCH YMCIIA: KOJIMYECTBO LU(P B 3alMCH,
IIPU3HAK JEIIMMOCTH YUCIIa HA OCHOBAHHE CUCTEMBI CUMCICHUS. AJITOPUTM IEpeBOJa LIEI0r0
yKcia u3 P-WuHOM CHCTEMBI CUMCIIEHUS B ECATUYHYIO. AJTOpPUTM IepeBoJa KOHEYHOM P-
WYHOU ApoOU B NECATHUHYIO. AJITOPUTM MEpPEBO/A LEIO0ro Yucia U3 JECITUUYHON CHCTEMBI
cuncnenuss B P-uunyro. IlepeBon xoHeuHoi AecsituuHOM apobu B P-munyro. J[Bomunas,
BOCBMEpHYHAsl W UIECTHAALATEpUYHAs CUCTEMBl CUMCICHHS, CBSI3b MEXKIYy HHMM.
Apudmernueckue onepaniy B O3UIMOHHBIX CHCTEMaX CUMCIIECHUS
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2.4 TpOI/I‘lHa}I YpaBHOBCHICHHAA CUCTECMA CUUCIICHUS. Z[BOI/I‘IHO—I[GCHTI/I‘{HEUI CHUCTCEMA CUHMCIICHU

KomupoBanue TtexkcroB. KonmupoBka ASCII. OpnoOaiitHble konupoBku. CraHpapt
2.5 | UNICODE. Komupoka UTF-8. Ompenenenue uH(OpMannoOHHOIO 00OBEMA TEKCTOBBIX
coo01eHui

KoaupoBanue wnzobpaxenuit. Onenka MHPOPMALMOHHOTO 00BEMa rpaUuecKux JaHHBIX
MpU 3aJaHHBIX pa3pelIeHud U TIIyOMHE KOAMpOBaHUS IBeTa. L[BeToBble Mojemnu.
KoaupoBanue 3Byka. Ouenka nHOPMAIMOHHOTO 00bEMA 3BYKOBBIX JAHHBIX MPHU 33JJaHHBIX
4acTOTE IMCKPETU3ALUU U Pa3psAHOCTH KOJIUPOBAHUS

2.6

2.7 | AnreOpa noruku. I[loHsiTue BbICKa3bIBaHUA. Bricka3biBaTenbHble (OPMBI (IIPEIUKATHI).
KBaHTOpBI CYIIIeCTBOBaHHS U BCEOOLTHOCTH.




Jlornyeckue omepanuu. Tabnuubl ucTuHHOCTH. Jlormyeckuwe BeIpakeHUs. Jlormdeckue
TOKJeCTBa. Jlornyeckue onepanuu 1 onepanuy HajJ MHOXKECTBAMM.

3aKoHbI anreOpbl JIOTMKH. OKBUBAJICHTHbIE NpeoOpa3oBaHUs JIOTMYECKUX BbIPAXKEHUI.
Jlornueckue ypaBHEHHUsS U CUCTEMBI YPaBHEHU.

Jlornyeckune (yHKIMH. 3aBUCUMOCTh KOJIHYECTBA BO3MOXHBIX JIOTHUECKHX (YHKIHN OT
KOJINYECTBA API'YMEHTOB.

Kanonnyeckre (hOpMblI JIOTHIECKUX BBIPAKCHHUN

2.8

COBepHICHHLIe JAU3BIOHKTUBHBIC KOHBIOHKTUBHBLIC HOPMAJIbHBLIC (1)OpMI)I, AJITOPUTMBI  UX
IMOCTPOCHUS 110 Ta6J'II/II_IC HCTHUHHOCTH

2.9

Jlormueckue JIEMEHTHI B cocTaBe Komibrorepa. Tpurrep. Cymmarop. MHoropa3spsaHbii
cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKMX 3JIEMEHTAaX IO 3aJaHHOMY JIOTUYECKOMY
BBIPAKEHHIO. 3aIIMCh JIOTHYECKOTO BBIPAKEHUS 110 JJOTHYECKON CXEME

2.10

Monenu u MoaenupoBanue. Llenn monenupoBanusi. AJEKBAaTHOCTb MOZEIN MOJEIUPYEMOMY
00BbeKTy uiy npoueccy. @opmannzanus NpUKIAHbIX 331a4.

[IpencraBnenue pe3yabTaToOB MOJCIUPOBAHUS B BUJE, YAOOHOM M BOCIPHUATHSA
yesioBeKoM. ['paduueckoe npejcraBiieHue JaHHbIX (CXeMBbl, TaOJUIbL, TpadUKH).

2.11

[IpencraBneHue menbIX YMCeN B MaMiITH KommbioTepa. OrpaHMYeHHOCTh JHarna3oHa Yuces
P OTPAaHUYECHUU KOJIMYECTBA pa3psanos. [lepenonnenue paspsaaHoi ceTku. be3sHakoBele U
3HAKOBbIE JaHHBIC. 3HAKOBBIM OWT. JIBOMYHBINA OTOJHUTEIBHBIN KOJ OTPHIATCIBHBIX
quce.

[To6uToBBIC MOTHUECKHE ornepaluu. JIorndeckuid, apuMEeTUIECKUA 1 IIUKITNIECKUN CIABUTH.
[udpoBanue ¢ TOMOIIBIO TOOUTOBOM onepanmu «uckiaovarmee NIy

2.12

[IpencraBneHune BEMECTBEHHBIX YUCEN B MaMATH KOMIIBIOTEpA. 3HAauallas 4acTb U MOPSAIAOK
yycna. Jluamna3oH 3HaueHUN BellecTBEHHbIX uuncen. [IpoOiembl XpaHEeHHUs BEIECTBEHHBIX
YHuCell, CBA3aHHBIE C OTPAaHUYEHUEM KOJIMYECTBA pa3psloB. BelmoiHeHue omnepauui ¢
BEIIIECTBEHHBIMU YHCIAMH, HAKOIUICHHE OIIMOOK MPHU BBIYUCICHUIX

2.13

I'padpr. OcHoBHble moOHsATHA. Bunmbl rpadop. Onucanue rpadoB ¢ TOMOIIBIO MaTPHIL
CMCIKHOCTHU, BCCOBBIX MAaTpull, CIIMCKOB CMCKHOCTH. Pemtenue AJTOPUTMHUYCCKHUX 3ala4,
CBSI3aHHBIX C aHANU30M TpadoB (IMOCTPOCHHE ONTHMAIBHOTO MYTH MEXKIy BEpUIMHAMHU
rpacda, onpezeNeHre KOJIMYeCTBa Pa3InYHbIX MyTeH MEXIy BEpIIMHAMUA OPUEHTHUPOBAHHOTO
AIMKINYECKOro rpada)

2.14

HepeBws. bunapnoe nepeBo. [lepeBps moucka. CrocoOwl 00xona aepesa. [IpencraBinenue
apu(pMeTHYECKUX BBIpOKEHHH B BHIE JepeBa. Mcmonb3oBaHue rpadoB u JEpEeBBEB IPH
OMHCAaHUU O0BEKTOB U MPOLIECCOB OKPYIKAIOIIEr0 MUPa

2.15

JluckpeTHble UTPHI ABYX UTPOKOB ¢ MONHOW mHpopManuen. [loctpoerue aepeBa mepedopa
BapHaHTOB, ONMCAaHUE CTpPATerMd WIrPhl B TaONW4YHON ¢opme. BrrpeimHble U
MIPOUTPBIIIHBIE TO3UIIMU. BRIMTpBINIHBIE CTpaTeruu

2.16

CpenctBa MCKYCCTBEHHOTO HHTe/UIeKTa. MneHTHduKauus U NOUCK H300paKeHMH,
pacrio3HaBaHue Jull. Vcronp30BaHHE METOJOB MCKYCCTBEHHOTO MHTEIIEKTa B 0OydaroIux
cucremax. lcronp30BaHME METOMOB MCKYCCTBEHHOIO HHTEUIEKTa B POOOTOTEXHHUKE.
WurepHer Beme. HelipoHHbIE ceTH

AJTOpUTMBI U IPOrPaMMHUPOBAHKE

3.1

dopManu3anus NOHATUA anroputma. MammHa ThropuHra Kak yHMBEpPCAJIbHAas MOJEIb
BBIUNCICHUN

3.2

OI_IeHKa CJIOKHOCTH BBIYMCIICHUM. BperI pa6OTBI U 00BEM I/ICHOJIb3yeMOI71 mamMsTH, HX
3aBUCUMOCTb OT pasMepa HCXOAHBIX IOaHHBIX. OHGHKa ACUMIITOTHYECKOM CI0KHOCTHU
AJITOPUTMOB. AHFOpHTMH MOJIMHOMHUATIBHOM  CIIOKHOCTH. Hepe60pHLIe AJIT'OPUTMEIL.




[IpuMepsl pa3IMyYHBIX aIrOPUTMOB PELICHHS OJHOM 3a7add, KOTOPbIE MMEIOT Pa3IMYHYIO
CJII0)KHOCTh
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OmnpeneneHre BO3MOXKHBIX Pe3yJIbTaTOB pPabOThl MPOCTEHIINX aJTOPUTMOB YIpaBIECHUS
WCIIOJIHUTENIIMA U BBIYUCIHUTEIBHBIX aNropuTMoB. OmpenesneHne UCXOAHbIX JaHHbBIX, MPU
KOTOPBIX &JITOPUTM MOXKET AaTh TpeOyeMblil pe3yipTar

34

Anroput™Mbl 00pa0OTKM HATypajibHBIX YHCEJ, 3alMCAaHHBIX B IO3UIMOHHBIX CHCTEMax
CUMCIICHMS: pa30MeHME 3alKiCH Yucia Ha OTHENbHbIE LUQPHI, HAaXO0XKAECHUE CyMMBI U
npousBeaeHus HUdp, HaX0XKICHUE MAaKCUMaJIbHON (MUHUMAIBHOMN) HUQPBI.

[IpencraBnenne uymcina B BHAE HAaOOpa MPOCTBHIX COMHOMKHUTENEH. ANTOpHUTM OBICTPOTO
BO3BE/ICHUSI B CTeneHb. IIOMCK MNpPOCTBIX YHced B 33JaHHOM JHAara3oHe C IOMOUIbIO
aJIrOpuTMa «pemero dpatocheHar

3.5

MHoropa3psiiHbl€ LeJIbIe YNCIIa, 33Ja41 JUIMHHON apu(MeTUKU

3.6

SAzpik  mporpammupoBanusi (Ilackams, Python, Java, C++, C#). Tumnbl naHHBIX:
LEJIOYMCIICHHBIE, BELICCTBEHHBIE, CHMBOJbHBIE, JiorHuueckue. BerBnenusa. CioxHble
ycnoBud. Lukiel ¢ ycinoBueM. L{UKIIbI MO TEpeMEHHOM.

OO6paboTka JaHHBIX, XpaHAUXca B Qaiinax. TexcToBble U IBoMuYHbIE (aiinbl. DailnoBsle
nepemeHHsble ((aiinoBble ykazaTenu). Urenue u3 daiina. 3anuch B Qaiin.

Pazbuenue 3agaun Ha noazanaqn. [lognporpaMmel (pouenyps! U QyHKIHH).
Vcnonb30BaHue cTaH1apTHON OUOIMOTEKH SI3bIKa IPOrPaMMUPOBAHUS

3.7

Pexypcus. PexypcuBHbie nporeaypsl u GpyHkiuu. Mcnonb3oBanue cTeka Juisi OpraHu3aiun
PEKYPCUBHBIX BBI30BOB

3.8

UYucnennsle MeToAbl. TouHOe M MpHOMMKEHHOE pelieHus 3anaud. YHCcIeHHOe pelieHHe
YpaBHEHUW C TOMOIIBI0 TO00pa mapaMerpa. YMCIeHHbIE METOABl PEIICHUs YpaBHEHUM:
MeToj mepebopa, MeToJ MOJOBUHHOrO jeneHus. IlpubnmxE€HHOE BBIYMCICHHUE [UIMH
KpuUBBIX. Bpluucnenue miomaneid ¢uryp ¢ MOMOLIBIO YHMCIEHHBIX METOJO0B (METO.X
NpSIMOYT'OJIBHUKOB, MeToJl Tpameuuii). Ilouck makcumyma (MUHUMYMa) (QYHKIMH OJIHOU
IIEPEMEHHON METOJOM IIOJJOBUHHOTO JNEJICHUS

3.9

OO0paboTKka CUMBOJIBHBIX JaHHBIX. BCTpoeHHBbIe (YHKIMHU S3bIKa NMPOrpPaMMHUPOBAHUA IS
00pabOTKH CHUMBOJBHBIX CTPOK. ANTOPUTMBI OOpaOOTKM CHUMBOJBHBIX CTPOK: MOJCYET
KOJINYECTBA MOSBIECHUI CUMBOJA B CTPOKE, pa30MeHHe CTPOKU Ha CJOBa MO MPOOEIbHBIM
CHUMBOJIaM, IIOMCK IIOACTPOKU BHYTPH NAHHOW CTPOKH, 3aMEHA HAWIECHHOU IOACTPOKH Ha
Ipyryto cTpoky. ['eHepanus Bcex CJIOB B HEKOTOPOM ajdaBHUTe, YIOBICTBOPSIOIIUX
3aJaHHbIM orpaHudeHusM. [IpeoOpazoBanue ynciaa B CAMBOJIBHYIO CTPOKY M 00paTHO

3.10

MaccuBbl W TIOCHENIOBAaTEIbHOCTH 4HceNl. BprunciaeHne 0O00OMIEHHBIX XapaKTEPUCTHK
3JIEMEHTOB MacCHBa WJIM YHCIOBOM MOCIEA0BATEIHLHOCTH (CYMMBI, MPOU3BECHHUS, CPEIHETO
apru(METHYECKOr0, MUHUMAJIbHOTO U MAaKCUMAJIbHOTO 3J€MEHTOB, KOJIMYECTBA 3JEMEHTOB,
YAOBIICTBOPSIOIINX 3aJaHHOMY YCJIOBHIO). JIMHEHHBIN TIOMCK 3aJaHHOTO 3HAYCHHUS B
MaccuBe. AJNTOpPUTMBI pabOTBl C 3JIEMEHTaMHM MaccHBa € OJHOKPAaTHBIM IIPOCMOTPOM
MaccuBa. CopTHpOBKa OJHOMEpHOro MaccuBa. [IpocTbie MeETOIbI COPTHUPOBKH (METOL
my3bIpbKa, METOJl BbIOOpa, cCOpTHUpOBKa BcTaBKamMu). COpTUpOBKa ciusHUEM. bwicTpas
coptupoBka MaccuBa (amroputMm QuickSort). J[BOMYHBIN TMOWMCK B OTCOPTHPOBAHHOM
MaccHuBe

3.11

JIByMepHbIE MaccuBbl (MaTpHibl). AITOPUTMBI OOpaOOTKM JIBYMEPHBIX MAacCCHBOB:
3aI0JHEHUE JBYMEPHOI'O YUCIOBOIO MAacCUBa I10 3aJaHHBIM IIPaBUJIAM, IIOUCK JJIEMEHTA B
JBYMEPHOM MAaCCHBE, BBIUMCICHME MaKcUMyMa (MMHMMyMa) U CYMMBbl 3JIEMEHTOB
JIBYMEPHOT'O MacCHBa, NEPECTAHOBKA CTPOK U CTOJIOIIOB JBYMEPHOIO MaccHBa

3.12

CrnoBapu (acconaTuBHBIE MaccuBbl, OToOpakeHus). Xom-tabmunbl. [locTpoenue




aﬂ(l)aBI/ITHO-‘IaCTOTHOFO CJI0Bapd 4Jid 3aJaHHOI'O TCKCTA

3.13

Crexn. AHanmu3 MpaBHIBHOCTH CKOOOYHOTO BBHIpAKECHUS. BrruuciieHne apupmMeTndecKoro
BBIPa)KEHUSI, 3aIIMCAHHOTO B MOCT(UKCHON (hopMme.
Ouepenu. Micnosib30BaHue ouepeiu AJisi BpEMEHHOI'O XpaHEHUs! IaHHBIX

3.14

AnroputMbel Ha rpadax. I[locTpoeHre MHUHUMAaNIbHOIO OCTOBHOTO JEpeBa B3BEIICHHOTO
CBSI3HOTO HEOPHEHTUPOBAHHOTO rpada. KoanuecTBo pa3nuuHBIX MyTed MEXIy BEpLIMHAMU
OPUEHTHUPOBAHHOTO allMKJINYecKoro rpada. Anroputm JlelKkcTpsl

3.15

HepeBbst. Peanuzanus nepeBa ¢ NOMOIIbIO CCHUIOYHBIX CTPYKTYp. JIBouuHble (OMHApHbIE)
nepesbs. [locTpoenue nepeBa i 3a1aHHOTO apU(PMETUUECKOTO BhIpakeHus. PekypcuBHbIe
aJIropuT™Mbl 00x0/a fepesa. Vicnonap3oBaHue cTeka U ouepenu Juist 00xoja aepesa

3.16

JluHaMpueckoe NPOrpaMMHUpPOBAHME KaK METOJ PEIIeHHMs 3adad C COXPAHEHUEM
IIPOMEXYTOYHBIX PE3yJIbTATOB. 3aJaud, pelIaeMble ¢ MOMOLIbI JUHAMHYECKOTO
MIPOrpaMMHUPOBAHMUS: BBIYMCIEHUE PEKYPCUBHBIX (PYHKIMMA, TOJICYET KOJIMYECTBA BAPHUAHTOB,
3a1a4d ONTUMU3ALUHI

3.17

[lonatne 006 OOBEKTHO-OPHEHTUPOBAHHOM IporpaMMHpoBaHuu. OOBEKTHI M  KJIACCHI.
CeoiictBa u MeTOoAbl 00BEKTOB. OOBEKTHO-OPHUEHTHUPOBAHHBIM aHanmm3. Pa3paboTka
IporpaMM Ha  OCHOBE  OOBEKTHO-OPMEHTHPOBAHHOTO  MMOAXoJa.  MHKamcymsus,
HacJje/0BaHue, MoJuMopdu3m

WNHudopmalinoHHbIe TEXHOJIOTUN

4.1

Anamu3 nanHbiX. OCHOBHBIE 33/1a4M aHAIM3a JAHHBIX: POTHO3UPOBAHUE, KIACCU(PHUKAIIHS,
KJIacTepu3anus, aHamu3 OTKIOHeHWH. [locrmenoBarenbHOCTh peIIeHUS 3a7ad aHaIHu3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA W OILICHKA Ka4eCTBAa JIaHHBIX, BHIOOp W (WIIH)
NOCTPOCHUC MOJICIIH, Hp€06pa3OBaHI/IC JaHHBIX, BHU3YyaAJIM3alusd HAHHBIX, WHTCPHOPCTALUA
pesynbTatoB. IIporpammubie cpenctBa W MIHTepHET-cepBHCHI Ui OOpabOTKH |
TIpeJICTaBJICHsI TaHHBIX. bonpire nanHpie. MamuHHOE 00yUeHHE

4.2

Ananus AAaHHBIX C TIOMOHIBIO JBJICKTPOHHBIX Ta6J'II/II_I. Briuucnenne CYMMBI, CPCOHECTO
apudMeTHYECKOro, HauOoJbIIero (HaWMMEHBINETO) 3HAYCHHS JWarna3oHa. BeraucieHue
Kod(dullMeHTa KOPPEsIAK ABYX PSIOB NaHHBIX. [locTpoeHre cTONOYATHIX, THHEHYATHIX U
KpyroBeix nuarpamm. [loctpoenue rpadukoB ¢yHkumid. [Tonbop iuHUM TpeHaa, pemieHue
3a1a4 IPpOTrHO3UPOBAHUS. Pemtenue 3aaa4 ONITUMH3alIU C MTOMOIIBIO 3JICKTPOHHBIX Ta6JII/IL[

4.3

Juckperuzanuss Opy  MaTeMaTUYECKOM MOJICTUPOBAHUM  HEMPEPBIBHBIX  IMPOIECCOB.
MopnenupoBanue nBWXKeHUS. MojaenupoBaHue OMONOTHMYECKUX CHCTEM. MareMaTudecKue
MOJIETM B OKOHOMHKE. BBIYHCIUTENBHBIE JKCIEPUMEHTH ¢ MoxaensmMu. (OOpaboTka
pe3yapTaTOB 3KcnepuMeHTa. Meronq HauMmeHbIIMX KBaAparoB. ONEHKa YHUCIOBBIX
rapaMeTpoB MOJCIIUPYEMBIX OOBEKTOB M MpolieccOB. BoccTaHOBIIEHHE 3aBUCUMOCTEN MO
pe3ysabpTaTaM SKCIIEPUMEHTA

4.4

BepositHocTtHbie Mogaenu. Mertoasl Monte-Kapino. HMMuTanmoHHoe MOJIETUpPOBAHHUE.
CucTeMbl MacCOBOTO OOCTYKUBAHHS

4.5

Tabnuunble (pensuuOHHBIE) 0a3bl JaHHBIX. Tabmuia — TpPEACTaBICHUE CBEACHHN 00
oIHOTUIHBIX 00bekTax. Ilone, 3anucek. Kimtou Tabauupl. Pabora ¢ roToBoil 0a30if TaHHBIX.
3amonHenne 06a3pl naHHBIX. llomck, copTupoBka M (uUIbTpalMs ITaHHBIX. 3ampochl Ha
BBIOOPKY JaHHBIX. 3alIpOChI ¢ TapaMeTpaMu. Beruucisemsle 1oJIs B 3arpocax.
MHoroTtabianuHble 0a3bl JaHHBIX. THIBI CBsi3edl MexAy Tabnumamu. BHemHuit Kirod.
I{enocTHOCTB 6a3bl JaHHBIX. 3aIIPOCHl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX

4.6

TexctoBbiii mporeccop. CpencTBa MOMCKa W aBTO3aMEHbl B TEKCTOBOM IIPOIECCOPE.
CTpyKTypHpOBaHHBIC TEKCTOBBIC JOKyMeHThI. CHOCKH, oryiaBieHue. [IpaBuia muTHpoBaHUs
WCTOYHHUKOB M opopmiieHus1 OnbInorpaduuecKux CChUIOK
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