114, denepanbHas pabouyass TmporpaMma IO y4eOHOMY  TIIpEaAMETY
«udopmarukay (yriryOaEHHbBIN YPOBEHB).

114.1. ®enepanvHas pabouas mporpaMma Mo Yy4eOHOMY MIPEAMETY
«udopmarukay (yrimyOn€HHbIH ypoBeHb) (MpeaMeTHas o0acth «MaTtemaTruka u
uHboOpMaTuKa») (lanee COOTBETCTBEHHO — TMporpaMMa 1o HWH(GOpMaTUKE,
uHbOpMaTUKa) BKJIIOYAET MOSCHUTEIBHYIO 3alMCKy, COJAEpkKaHHe OOydeHus,
IJIaHUPYEMBbIE pe3yJIbTaThl OCBOEHUS MTPOTrpaMMBbI 110 HH(OPMATHKE.

114.2. TlosicauTeNnbHAs 3amucka OTpakaeT oOmmMe Iedd U 3aJadu
MH(POPMATUKHU, XapaKTEPUCTUKY MCUXOJOTHUYECKUX MPEINOCHUIOK K €€ U3yUYEHHUIO
00y4aroIMMUCs, MECTO B CTPYKTYpE y4eOHOTO IJIaHa, a TAK)KE MOIXO0/IbI K 0TOOpY
CONEp)KaHUsl, K OMNpPECICHUIO IUITAHUPYEMBIX pPE3yJIbTaTOB M K CTPYKType
TEMaTHYECKOI0 IIIAaHUPOBAHMSL.

114.3. Conepxanne oOydYeHHs pACKpPHIBACT COJEp)KaTeIbHbIC JUHUM,
KOTOPBIE TIPEIaratoTcs sl 0053aTEeNHHOTO U3YUEHHUS B KaXKIOM KJIacce Ha YpOBHE
CpeaHero oo1ero oopa3oBaHuUsl.

114.4. TInanupyemsbie pe3yJIbTaTbl OCBOEHUSI MPOrpaMMbl MO UH(POPMATHUKE
BKJIFOYAIOT JINYHOCTHBIE, METAIIPEIMETHBIE PE3yJIbTaThl 3@ BECh Mepruoi 00ydeHus
Ha YpOBHE CpeJHero oOImero oOpa3oBaHMs, a TaKXe MPEIMETHBIC JOCTHXKCHUS
oOy4Jaronierocs 3a Kax/pli roj] 00y4eHus.

114.5. TlosicHuTenbHAs 3aMKCKa.

114.5.1. IIporpamma 1o uHpopmaTuke (yriiyOJI€HHBIA YpOBEHb) Ha YPOBHE
cpenHero oduiero o0pa3zoBaHus pazpaboTaHa Ha OCHOBE TpeOOBaHUI K pe3yibTataM
OCBOEHHUS OCHOBHOW  0Opa3oBaTeNbHOM  MNPOrpaMMbl  CPEAHEro  OOLIETOo
oOpazoBanus, npeacraBieHHbix B ®I'OC COO, a Takxke ¢denepaibHON padoueit
IPOrpaMMbl BOCITUTAHMUS.

114.5.2. IIporpamma no uHGOpMATUKE TAET MPEACTABICHUE O IEIISX, OO
cTpaTernd OOy4YeHHs, BOCIHMTAaHUS M Pa3BUTHS OOYyYaIOLIUXCS CpPEICTBAMHU
yueOHoro npeamera «MudopmaTuka» Ha yriyOlnEHHOM YpPOBHE, yCTaHABIMBAET
00s13aTeIbHOE MPEIMETHOE COACpKAHKE, TIPEYyCMaTPUBAET €r0 CTPYKTYPHUPOBAHUE
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U3y4€HHUs), Aa€T MPUMEPHOE pachpeneeHne y4eOHBIX 4acoB MO TEMaTUYECKUM
pa3zenaMm Kypca U pEKOMEHAyeMylo (MPUMEpHYIO) IOCIEq0BAaTeIbHOCTh HX
U3YYCHUS C yYETOM MEXKIIPEAMETHBIX W BHYTPUIPEIMETHBIX CBS3CH, JOTHKH
y4eOHOTO TIpoIIecca, BO3PACTHBIX 0COOCHHOCTEH 00yJaronuXcsl.

114.5.3. IIporpamMmma 1o HH(pOPMATHKE OIpeeaseT KOJUYECTBEHHBIE W
KauyeCTBEHHBIC XapaKTEPUCTUKN YIEOHOTO MaTepraa Jyisl KayKI0ro To/1a U3ydeHus,
B TOM 4YHCIE ISl COJEP)KaTeIbHOIO HAMOJHEHUS Pa3HOTO BHJA KOHTPOJS
(MPOMEXYyTOYHOW aTTeCTalliid OOYYaloNINXCs, BCEPOCCHHCKUX MPOBEPOUHBIX
paboT, rocyJapcTBEHHON WMTOroBOM arrecrauuu). [Iporpamma mo mHpopmaTHke
SIBIIIETCSI OCHOBOM JIJIsl COCTABIICHUS] aBTOPCKUX YUEOHBIX MPOTPaMM B YICOHUKOB,
HOYPOYHOI'O IJIAHUPOBAHUS Kypca YUUTENIEM.

114.5.4. UudopmaTuka B cpegHeM o01eM 00pa30BaHUM OTPAXKAET:

CYIIHOCTh HMH(POPMATUKM KaK HAy4YHOW JUCHMIUIMHBI, H3ydarollen
3aKOHOMEPHOCTH IPOTEKAaHUS U BO3MOKHOCTH aBTOMATU3ALMKA UHPOPMAITMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE  O0jacTM TpPUMEHEHUS  HUHPOPMATUKH, TIPEKIE  BCETO
nHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPaBJICHNE U COLMAIBbHYIO chepy;

MEXAUCIUIUIMHAPHBIN ~ XapakTep UWHGOpPMATHKA W UHOOPMAIMOHHOU
JESITEIIbHOCTH.

114.5.5. Kypc uHpopMaTuKu AJis YpOBHSI CPEIHEro o0uiero oopa3oBaHUs
SBJIIETCSL 3aBEPIIAIOIIMM HTAllOM HEMPEpPHIBHON MOATOTOBKM OOYyYaroOlMXCsA B
ob0nacti MHPOPMATHKA M WHEOOPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHUH,
OmupaeTcsi Ha Cojep)kaHue Kypca HH()OPMATHKH YpPOBHS OCHOBHOTO OOIIETO
oOpa3oBaHMsi M ONBIT  IOCTOSHHOTO  NPUMEHEHUs  MH(POPMAIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTUH, naét TEOPETUYECKOE OCMBICJICHHUE,
WHTEPIPETALUIO U 0000IIEHUE ITOTO OIbITA.

114.5.6. Pe3ynpTaThl yriryOJE€HHOTO YPOBHSI M3YUYE€HUs YYEOHOTO NpeaMeTra
«NHdopmaTtukay OpPUEHTHPOBAHBI HA TIOJYyYEHHUE KOMIIETEHTHOCTEH IS
nocyienyromein npodeccuoHaTbHOM  NIeATeThHOCTH KaK B paMKax JIaHHOUN

NpeAMETHON 00JIaCTH, TAaK U B CMEXHBIX C Heil o0nacTsax. OHU BKIIIOYAIOT B CEO0s:



OBJIAJICHUE KIIOUCBHIMU TOHSATUSMU W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCS JaHHas TMpeAMETHas 00JacTh, PACTO3HABAHHWE COOTBETCTBYIOIIUX WM
MPU3HAKOB UM B3aWMOCBS3€H, CIIOCOOHOCTD AEMOHCTPUPOBATH PA3TUYHBIC TTOIXO0/IbI
K U3YUYCHUIO SIBJICHUM, XapaKTEePHBIX I U3y4aeMOi PEeIMETHON 00JIacTH;

yMEHUE peuiaTh TUIOBbIE TMPAKTHUYECKUE U TEOPETUYECKUE 3aj]auH,
XapaKTepHbIE MJIsi MCIOJIb30BaHUS METOJOB M HHCTPYMEHTapus JaHHOU
IpEeIMETHON 00JIacTH;

HaJIM4YUe MPEJCTABICHUN O JAHHOW MpeaMETHON 00JacTH KakK LEeTOCTHOU
TeOpuu (COBOKYMHOCTH TEOPHI), OCHOBHBIX CBSI3SIX CO CMEXHBIMU OO0JaCTAMU
3HAHUU.

1145.7.B pamkax yriayOn€HHOTO YpOBHS U3y4YeHHS HHGPOPMATUKHU
o0ecrnieunBaeTcs LeJCHANPaBICHHAs MOATOTOBKa 00yYalOMUXCsS K MPOJOHKEHUIO
oOpa3oBaHuUs B OpraHu3anusax npodecCuoHaIBLHOTO 00pa30BaHUs 1o
CHEIUATBHOCTAM, HEMOCPEACTBEHHO CBS3aHHBIM C HU(PPOBBIMU TEXHOJIOTHSIMH,
TaKUM KaK TpoTpaMMHAas HWHXXECHepus, uWHOOpMaImoHHas O0e30macHOCTb,
UH(OPMAITMOHHBIC CUCTEMBI M TEXHOJIOTUU, MOOMIILHBIE CUCTEMBI M CETH, OOJIBIITNE
JaHHBIE W  MalIMHHOE OOydYeHHWE, TMPOMBINUICHHBIA HWHTEPHET  BEIICH,
MCKYCCTBEHHBI HHTEIJICKT, TEXHOJIOTMH OECIpOBOIAHON CBSI3H, POOOTOTEXHHKA,
KBaHTOBBIC TEXHOJOTUHU, CHUCTEMbl pacHpeneléHHOTO peecTpa, TEXHOJIOTUU
BUPTYaJIbHOM U JONOJHEHHOU PEaJIbHOCTEN.

114.5.8. OcHoBHas 11eab U3y4eHus yueoHoro npeamera « Mapopmaruka» Ha
yrIIyOJIEHHOM  ypOBHE cpedgHero oOmiero oOpa3oBaHusi —  OOecIeueHue
TaTbHEHIIeT0 pa3BUTUS WHOOPMAITMOHHBIX KOMIIETEHIIUH O00yYaroIerocs, €ro
TOTOBHOCTH K JKU3HU B YCJIOBHSX Pa3BUBAIONIETOCS WH(DOPMAITMOHHOTO OOIIECTBA
W BO3pACTAMONICH KOHKYPCHIIMM Ha pBhIHKE Tpyaa. B CBSI3M C ITUM H3ydeHUE
uHpopmatuku B 10—11 xmaccax goMKHO 00€CTICUUTD:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO Ha TMOHWMAHUHU POJIHU
uHhopMaTUKHA, WHOOPMAITMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHMA B
COBPEMEHHOM OOIIECTBE;

c(hOpPMHUPOBAHHOCTh OCHOB JIOTHYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHHUS,



c(OpPMUPOBAHHOCTh YMEHHH pa3ianuaTh (akThl W OLIEHKH, CPaBHHUBATDH
OLICHOYHBIC BBIBOJbI, BUJIETh UX CBSI3b C KPUTEPUSMHU OICHUBAHUA U CBS3b
KPUTEPHUEB C ONPEACIEHHON CUCTEMOU IIEHHOCTEH, TPOBEPATHh HA JOCTOBEPHOCTh U
00001maTh nHpOpMaIIHIO;

c(hOPMHUPOBAHHOCTh  MPEJCTABIECHUNA O BIUSHUA WHGOPMAIIMOHHBIX
TEXHOJIOTU  Ha »HU3Hb 4YeJOBeKa B OOIIECTBE, MOHMMAHHUE COIMAIBHOIO,
HKOHOMHUYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUIAMYECKOr0, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIUWLUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHUH;

MPUHATUE MPABOBBIX U 3TUYECKUX aCIIEKTOB MH()OPMAITMOHHBIX TEXHOJIOTH,
OCO3HAHME OTBETCTBEHHOCTH JIFOJEH, BOBICUYEHHBIX B CO3JJaHUE U MCIOJIb30BAHKE
MH(OPMAIIMOHHBIX CUCTEM, pAaCIPOCTPAHEHNE HH(OPMALUY;

CO3/IaHUE YCJIOBUM NJIsi pa3BUTHUSA HABBIKOB y4€OHOM, MPOEKTHOM, HAYyYHO-
UCCIIEIOBATENILCKOM M TBOPUECKOM NEATEIbHOCTH, MOTUBALMU OOyYaroUMxcs K
CaMOpa3BUTHIO.

114.5.9. B conepxanuu yueOHoro npeamera «HpopmaTuka» BBIACIAIOTCS
YEThIpE TEMATUYECKUX pa3iena.

Paznen «lludpoBas rpaMOTHOCTB» TOCBSIIEH BOMpPOCAM YCTPOWCTBA
KOMIBIOTEPOB M JPYIHX DJJEMEHTOB LHU(PPOBOTO OKPY>KEHUS, BKIIOUas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetu MHTepHET W HCHOJB30BAHUI HMHTEPHET-CEPBUCOB, HH(GOPMALMOHHON
0€30MacHOCTH.

Pasnen «Teopernueckre OCHOBBI HH(POPMATUKH» BKIIOYAaET B ceOs
MOHATUUHBIA anmapaT WHPOPMATHUKH, BOMPOCH KOJUPOBaHUS WH(OpMaIuy,
u3MepeHuss MHOOPMAIIMOHHOTO 00bEMa JIaHHBIX, OCHOBBI aJIreOphbl JIOTUKH U
KOMITBIOTEPHOI'O MOJAEIINPOBAHUS.

Paznen «AnropuT™Mbl M TOPOrpaMMHUPOBAHME)» HAIpPABICH Ha Pa3BUTHUE
QITOPUTMHYECKOTO MBILIUICHHS, pa3pad0TKy aJITOPUTMOB U OLICHKY MX CIIOKHOCTH,
dbopMHUpOBaHE HABBHIKOB pPEaIM3aIlMU MPOTPAMM Ha SI3bIKaX MPOTrPaAaMMHUPOBAHUS

BBICOKOT'O YPOBHS.



Paznen «HpopMaimoHHbIe TEXHOIOT M MOCBAUIEH BOMPOCaM MTPUMEHEHUS
UH(GOPMAIIMOHHBIX TEXHOJOTHH, PEalM30BaHHBIX B MPHUKIAIHBIX MPOrPaMMHBIX
OpOAYKTaX M MHTEPHET-CEpBHCAaX, B TOM YHCJIE B 3aJayax AaHalu3a JaHHBIX,
UCIIOJIb30BAaHUIO 0a3 JaHHBIX M JECKTPOHHBIX TAOMUI] JJIs1 PEIICHUS MPUKIATHBIX
3ajad.

B npusenénnom nanee coxpepkaHuu yueOHoro npenmera «MHpopMaTukay
KYPCUBOM BBIJI€JIEHBI JOIOJTHUTEIIbHBIE TEMbI, KOTOPBIE HE BXOAT B 00513aTE€IbHYIO
nporpaMMy OOY4YE€HHs, HO MOTYT OBITh MPEAJIOKEHBI ISl U3yYEHUS! OTIEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YyYarOIIUMCH.

114.5.10. YrnyOn€HHBIN ypOBEHb M3yUeHUS MHPOPMATHKH PEKOMEHIYETCS
JUISL TE€XHOJOTMYECKOro Npo(uisi, OPUEHTUPOBAHHOTO HA HWHXKEHEPHYIO U
MH()OPMALIMOHHYIO Cc(epbl AEATENbHOCTU. YTIYOJIEHHBIA YpPOBEHb HW3YUYEHUS
UH(POpMaTUKH 00€CIIEYNBAET: MMOATOTOBKY OOYyYarolUXCsl, OPUEHTUPOBAHHBIX Ha
CHELMAILHOCTH B 00JIaCTU MH(POPMAIMOHHBIX TEXHOJOTMM UM HH)KEHEPHBIE
CHEUATbHOCTH, YYacTHE B MPOEKTHONM U MCCIENI0BATEIbCKON NESITEIIbHOCTH,
CBSI3aHHOM  C COBPEMEHHBIMM HANpaBICHUSMHU OTpacid HH(POPMALUOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJIMMIHNA/AX U Cllaye
Ennnoro rocyapcTBEHHOT0 3K3aMeHa o HH(POpPMaTHKE.

114.5.11. TlocnenoBaTenbHOCTh M3YYEHUS TEM B NIpEAeiax OJHOIO roja
OOy4eHHs] MOXET OBbITh HW3MEHEHA MO0 YCMOTPEHHUIO YUYHUTENs MPU MOArOTOBKE
paboueii mporpaMMbl 1 IOYPOYHOIO IIIAHUPOBAHMSL.

114.5.12. O6mee 4YHCIO YacOB, PEKOMEHAOBAHHBIX Ui HW3Y4YCHHUS
uH(popmaTuku — 272 vaca: B 10 knacce — 136 yacos (4 yaca B Hezento), B 11 kiacce
— 136 yacoB (4 yaca B HezenO).

114.6.Conepxanne o0yuenus B 10 kiacce.

114.6.1. [ludpoBas rpaMOTHOCTS.

TpeOoBanus TexHUKHM O€30IACHOCTH MW THTHECHBI IIpu  pabore ¢
KOMITBIOTEPAMHU U JPYTUMHU KOMIIOHEHTaMU IIU(POBOTO OKPYKEHUSI.

[TpunHuMnIbl paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTypa

¢bon HeiiMana. ABTOMATHYECKOE BBIMOJHEHHE MPOTPAMMbl IPOILIECCOPOM.



OmnepatuBHasi, TOCTOSHHAas M JoJroBpeMeHHass mnamsaTbh. OOMEH JaHHBIMU C
oMOLIbI0 KH. KOHTpOIIIEps! BHEMHUX YCTPOUCTB. [IpsAMOn 10CTyn K MaMsTH.

OCHOBHBIE ~ TEHACHUMU  Pa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapamnensHblie BeruKciieHus. MHoronpoueccopHsie cucteMbl. CynepKOMITbIOTEPHI.
PacnipenenéHnbie BbIUUCIUTEIBHBIE CHUCTEMBI M 00pabOTKa OONBIIMX JaHHBIX.
MoOunbHbIe IUPPOBBIE YCTPOUCTBA U UX POJIb B KOMMYHUKalUsIX. BcTpoeHHbie
KOMITBIOTEPBI. MUKPOKOHTpOIUIEphl. POOOTH3MPOBaHHBIE TPOU3BOACTBA.

[IporpammHoe obecriedeHre KOMIBIOTEPOB U KOMIIBIOTEPHBIX cUCTEM. BUibI
IPOrpaMMHOr0 oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTHM TPOrpaMMHOIO
oOecrieueHuss MOOWIBHBIX ycTpodcTB. IlapamnenbHoe mnporpaMMupOBaHUE.
CucremHoe mnporpamMMmHoe obOecriedeHue. OrnepaliOHHbIE CHCTEMBI. Y TUIIUTBHI.
HpaiiBeppl  ycTpoiicTB. MHCTasiuuss W JIEUMHCTAUIALUSA  OPOTPAMMHOIO
o0ecrneueHusl.

@aitnoBbie cuctembl. [IpuHIUIIBI pa3MellieHnsT 1 UMEHOBaHUs (ailyioB B
noyiroBpeMeHHou naMatu. [llabnons! 11t onucanus rpyni (haisos.

[IporpamMmmHuoe obecnieuenue. JInieH3npoBaHue MPOrpaMMHOTO 0OecTieueHus
u 1 poBbIX pecypcos. [IponpuerapHoe u cBOOOIHOE IPOrPaMMHOE 0OECTIEUEeHHUE.
Kommepueckoe n HekoMMepuecKoe NCII0JIb30BaHUE TPOrPaMMHOT0 00ecTIeueHUs U
upoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIMBaeMasl 3aKOHOJATEIbCTBOM
Poccuniickoit ®enepaunn 3a HENPABOMEPHOE HCIIOIB30BAHUE MPOTPAMMHOTO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IprHIMIIBI NOCTPOEHNUS U AIlIapaTHBIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MuTepHeT. [IpoToKoIIbI
crexka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3znenenne IP-cetm Ha monacetw ¢ momonibio Macok mnojacerer. CereBoe
aagMuHuAcTpupoBaHue. [loydeHne JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBA3M € y3i10oM ceTd. OmnpeleneHue MapuipyTa JIBUKEHUS
MTaKETOB.

Buner  gestenbHocth B cethu  HMuTepHer. CepBuckl  MHTepHeTa.

['eoundopmanmoHHbie CUCTEMBI. | €0JI0KALIMOHHBIE CEPBUCHI PEAIbHOIO BPEMEHU



(Hampumep, JIOKamusi MOOWJIBHBIX TeIe(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAarvcTpasnei), MHTEPHET-TOProBiisi, OPOHUPOBaHUE OUIIETOB U TOCTUHMII.

['ocynapcTBeHHBIE 3IEKTPOHHBIE CEPBUCH M ycinyru. ColuaiabHble CETH —
OpraHu3alus KOJUICKTUBHOTO B3aUMOJEWUCTBUS W oOMeHa maHHbIMU. (CeTeBoii
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobnema momiMHHOCTH
nosrydyeHHoi uHdopmaiuu. OTKpbITbIE 00pa30BaTENbHBIE PECYPCHI.

TexHOTeHHBbIE M HPKOHOMUYECKHE YIPO3bl, CBS3aHHBIE C KCIOJb30BAHHEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHoJorui. OO1ue mpoodeMbl 3alUThl
uH(popManuu 1 HtHPOpMaUOHHOM Oe3omacHocTu. CpencTBa 3auUThl HH(DOpMAIUU
B KOMITbIOTEPAX, KOMITBIOTEPHBIX CETAX U aBTOMATU3UPOBAHHBIX HH(POPMAIIMOHHBIX
cucremax. [IpaBoBoe obecnieueHre HHPOPMALIMOHHONW O€30MaCHOCTH.

[IpegoTBpamieHue  HECAHKIIMOHMPOBAHHOTO  JOCTyna K  JIMYHOM
KOH(HIeHIIMATbHON MHPOpMaIIUU, XPaHAIIEHCS Ha MEPCOHAIBHOM KOMITBIOTEPE,
MOOWJIBHBIX yCTpoiicTBax. BpenoHocHOe mporpaMmMHOe 0OecrieueHrue U CrocoObl
OOpbObl ¢ HUM. AHTUBUPYCHBIE MporpaMmbl. OpraHuzanus JUYHOTO apXHUBa
unpopmaruu. PezepBHoe konuposanue. [TaponbHas 3anmra apxusa.

[IudpoBanne paHHBIX. CHUMMETPUYHBIE U HECUMMETPUYHBIC MIUQPHI.
[udper npoctoii 3amensl. [ludp [ezaps. [udp Buxkenepa. Anroputm
mdpoBanus RSA.

114.6.2. TeopeTnyeckne OCHOBBI HHPOPMATHKH.

Nudopmarnus, nanapie u 3HaHusA. MIHGOpMAaIIMOHHBIE MPOIIECCHI B TIPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepbiBHbIE U JHUCKpPETHBIE BEIWYUMHBI U curHaiabl. HeoOxogumMocThb
JTUCKpeTH3anuu uH(opMaIuu, NpeaHa3HAYECHHOW ISl XpaHEHWs, Nepenayud u
00paboTKH B LIM(PPOBBIX CUCTEMAX.

JIBouuHO€ KOAMpOBaHHE. PaBHOMEpHbIE U HEPABHOMEPHBIE  KOBI.
JlexoaupoBaHue COOOIIECHMIA, 3aNTMCAHHBIX C TOMOIIBIO HEPABHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOHOB C IMOMOUIBIO
nepeBa. EnunHuipl u3aMepeHus: kommdectsa nHbopmaruu. AndaBUTHBINA TOIXO0T K

OLICHKE KOJIMYeCTBa UHPOPMALIUU.



Cucremsl cuncnenusi. Pa3BépHyTas 3amuch LENBIX M IPOOHBIX YHCENl B
NO3ULIMOHHON cucTteMe cuMciieHus. CBOWCTBa MO3MIMOHHOM 3alUCU  YHWCTa:
KOJIMYECTBO UG B 3alUCH, MIPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM MEPEBOJIA LIEJIOTO YUCIIA U3 P-UYHONU CUCTEMBI CUMCIICHHS B
NECATUYHYI0. AJNTOPUTM IepeBoja KOHEYHOW P-u4yHOW ApoOM B AECATHUYHYIO.
AJNTOPUTM IEpeBO/IA IIEJIOT0 YMCa U3 IECATUYHON CUCTEMBI CUUCIICHUS B P-u4Hy10.
[lepeBoa KOHEUHOW JeCATHYHOM Opobu B P-nuHyro. /[BomyHas, BOCbMepUYHas U
HIECTHAAIIATEPUYHAsT CUCTEMbI CUMCIICHUS], CBSI3b MEXKIY HUMU. ApudmeTnieckue
ONepaly B MO3WLIHOHHBIX CUCTEMAX CUHUCIECHHUSA. TpOWYHAs ypaBHOBEIICHHAs
CUCTEMA CUHCIICHHS. J[BOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanue tekcroB. KomupoBka ASCII. OnHoGailTHbIE KOIAUPOBKH.
Cranpapr UNICODE. KommpoBka UTF-8. Omnpenenenue HH)OPMaMOHHOTO
00BbEMa TEKCTOBBIX COOOILIEHUH.

KomupoBanne wuzoOpakeHui. OueHka HHpOpMalMOHHOTO  00BEMA
rpauUecKuX JTaHHBIX MPU 3aJIaHHBIX Pa3peUICHUH U ITyOUHE KOJMPOBaHUS 1[BETA.
[IBetoBbie Monenu. BektopHoe komupoBanue. Dopmarbl rpadudeckux (aityios.
Tpéxmepnas rpaduka. OpakranbHas rpapuka.

Koaunposanue 3Byka. OueHka HH()pOpMaIMOHHOTO 00bEMA 3BYKOBBIX JTaHHBIX
IIPU 33JaHHBIX 4aCTOTE AUCKPETU3ALNH U Pa3psAHOCTH KOJUPOBAHUS.

AnreOpa noruku. I[loHsiTue BbICKa3biBaHUS. BbIcka3piBaTeNbHBIE (DOPMBI
(npenukatbl). KBaHTOpBI Cy111€CTBOBAHMS U BCEOOIITHOCTH.

Jlornyeckue oneparuu. TaOauipl UCTUHHOCTU. Jlormyeckue BbIpaKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C IMOMOUIBIO
TaOJIUI ICTUHHOCTH. Jlornueckue onepanuu 1 onepalny HajJ MHOKECTBAMHU.

3aKoHBI aJIreOpbl JOTUKHU. ODKBUBAJIEHTHBIE MpPeoOpa3oBaHUs JIOTMUECKUX
BBIpAKECHUU. JIornueckue ypaBHEHHUS U CUCTEMBI YPaBHEHUN.

Jlornueckue (GyHKIMH. 3aBUCUMOCTh KOJMUYECTBAa BO3MOXHBIX JOTMYECKHX
(GyHKLIMIA OT KOJIMYECTBA apryMeHTOB. [1oyHbIe CUCTEMBI TOTMYECKUX (DYHKIIHMM.

Kanonnueckne  gopmbl  mormueckux  BbIpakeHuil.  CoBepIICHHBIC

JU3BHOHKTHUBHBIC N KOHBIOHKTHBHBIC HOPMAJIbHEBIC (bOpMBI, AJIrOpUTMBbl KX



MOCTPOCHUS IO TaOJIMIle HCTUHHOCTH.

Jlornyeckue »3JIEMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropaspsansiii cymmaTtop. [locTpoeHue cxeM Ha JOTHYecKuX 3JIEMEHTaxX [0
3aJJTaHHOMY JIOTHYECKOMY BBIPAKEHUIO. 3alUCh JIOTMYECKOTO BBIPAKEHHUS 10
JIOTUYECKOM CXEME.

[IpencraBieHne LENbIX YUCEN B MaMATH KOMIbIOTEpa. OrpaHUYEHHOCTH
Jara3oHa 4YMCel NpPH OrPaHUYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
paspsanHoil ceTku. be33HakoBbIE U 3HAKOBBIC JaHHbIC. 3HAKOBBIN OUT. JIBOMYHBIN
JIOTIOJTHUTENIBHBIN KOJT OTPULIATEIBHBIX YUCEIL.

[loObutoBble Jnoruyeckue omnepauuu. Jlormdyeckuid, apupMeTUYECKHH W
nukinyeckuit  capurd. [lludpoBanue ¢ mnoMombIO MOOUTOBOW — OmEparuu
«uckmoyvaromee NJIN».

[IpencraBiieHre BEIMIECTBEHHBIX YMCEN B MaMSATH KOMIIbIOTEpa. 3Hayamas
4acTh M MOPSAOK uucia. J[nama3zoH 3HadeHUil BenlecTBEHHbIX yucen. [Ipobiembl
XpPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BeInosiHEHME omepauuii ¢ BEMIECTBEHHBIMM YHCIIAMU, HAKOIUIEHUE
OIK1OOK MPU BBIUUCIICHUSIX.

114.6.3. AITOPUTMBI U TTPOTPAMMUPOBAHHE.

Omnpenenenre BO3MOXKHBIX PE3yJIbTaTOB PaOOThI MPOCTEHUIIINX AITOPUTMOB
YIPABJICHUS HCIOJIHUTEIISIMA W BBIUMCIUTEIBHBIX alropuTMoB. OnpenencHue
UCXOJIHBIX JTAHHBIX, IPH KOTOPBIX AJITOPUTM MOXKET 1aTh TPEOYEeMbIi pe3yJbTar.

Ortanbl pemieHus 3aAad4 Ha KomnbroTepe. MHCTpyMeHTanbHBIE CpENCTBa:
TPAHCIATOP, OTIAAUUK, mpoduaupoBuMK. Kommuisuus u HUHTEpHpETalUs
nporpamMm. BupryanbHble MalIHBL.

WNurerpupoBanHas cpeaa pa3pabOTKu. MeToabl OTHaAKHd MIPOrpaMM.
Hcnonp3oBanue TtpaccupoBouHbIX Tabmuil. OTinamounbiii BeiBOA. [lommaroBoe
BBINOJIHEHUE MTPpOrpaMmMbl. ToUkM ocTtaHoBa. [IpocMOTp 3HaYEHHIM IEPEMEHHBIX.

SA3pik  mporpammupoBanus (Python, Java, C++, C#). Tumbel naHHBIX:
LEJIOUYKCIICHHBIE, BEIIECTBEHHBIE, CHMBOJIbHbBIE, JIornueckue. BerBnenus. CiaoxxHbIe

ycioBud. Luknel ¢ ycnoBuem. Llukibl 1o nmepemeHHOM. B3anMo3aMeHSIEMOCTb



pa3nuyHbBIX BUAOB LMKJIOB. HMuBapuant wnwukna. CocTaBlieHHE ULHKIA C
MCITOJIb30BAaHUEM 3apaHee ONPEeeIEHHOr0 MHBApUaHTa LIUKJIA.

JIOKyMEHTHPOBAHUE IPOTrpaMM. Hcnonb3oBaHue KOMMEHTapHUEB.
[ToaroToBka onvcaHus IPOrpaMMbl U HUHCTPYKIIMH JIJIS1 TOJIb30BATEIIS.

AnTOopuTMBI 00pa0OTKM HATYpPaJbHBIX YUCEN, 3alIUCAHHBIX B MO3UIIMOHHBIX
CUCTEMaX CYHUCJICHMs: pa3OMeHHe 3aluch 4Yucida Ha OTAeNbHbIe LHUQPHI,
HaXOXKJIEHWE CYMMbl M TpPOU3BENEHUs IUdp, HAXOXKIECHHE MaKCUMAIbHON
(MUHUMATBHOW ) UG PHI.

HaxoxeHue Bcex MpoCThIX YMCeN B 33JlaHHOM jauana3one. [Ipeacrasnenue
yucia B BUJE HaOOpa MPOCTHIX COMHOXKHTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

OO0paboTka TaHHBIX, XpaHAIUXCS B (hailsiax. TekcToBbIe U IBOUYHBIE (DANITIBI.
daitnoBeie nepeMenHbie ((paitnoBeie ykazatenn). Utenue u3 Qaitna. 3anuch B daiii.

Pa3Ouenue 3anaun Ha nogzanauu. [lognporpammel (mpouexypbl U GyHKIUH).
Pekypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE Ipouenypbl U
¢ynkun. Mcnonb30Banue cTeKka Al OpraHu3aliy peKypCUBHBIX BBI30BOB.

Hcnonb3oBaHue cTaHIapTHOW OUOIMOTEKH S3bIKa MPOrPAMMHPOBAHMS.
[Tonkmtouenne  OUONMMOTEK  MOANPOTPAaMM  CTOPOHHUX  MPOU3BOJUTENIECH.
MoaynpHbBIA IPUHIAII HOCTPOECHUS POTPAMM.

Uucnennble MeTonbl. ToyHOe U TPUOMMKEHHOE pEIIeHUS 3aJaui.
YucneHHble METOIbI PELICHUS] YpaBHEHH: MeTo1 nepebopa, METO MOJIOBUHHOTO
nenenusi. [IpuOnmx€HHOE BBIYMCICHUE MJIMH KPHUBBIX. BbluuciieHHe Iuiomanen
Guryp ¢ TOMOIIBIO YHUCIEHHBIX METOAOB (METOJ MNPAMOYTOJIbHUKOB, METOA
tpanernuii). [lonck ™akcumyma (MuHUMYMa) GYHKIAA OJHOW TIEPEMEHHOU
METO/IOM MOJIOBUHHOTO JICJICHHUS.

OOpaboTka CHUMBOJIBHBIX JIaHHBIX. BcTpoeHHble  (YHKIHH  S3bIKA
IPOTrPaAMMUPOBAHUS JJIsI 0OPaObOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: TMOJCYET KOJIMYECTBA TMOSIBIEHUH CHMBOJIa B CTPOKE,
pa30uneHue CTPOKU Ha CII0Ba 10 MPOOETbHBIM CUMBOJIaM, TIOUCK MOJACTPOKH BHYTPU

JTAHHOU CTPOKH, 3aMEHA HAUJECHHOM IMOJACTPOKHU HA APYTYIO CTPOKY. [ 'eHepanus Bcex



CIIOB B HEKOTOpOM aidaBuTe, YIOBIECTBOPSIONIMX 3aJaHHBIM OTPAHHYCHUSIM.
[IpeoOpa3zoBaHue ynciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl W TIOCIIEOBATENBHOCTU 4Yuced. BeiuucieHne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAacCHUBa WM YHCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BEICHUS, CpeHEro apu(pMEeTUUEeCKOro, MUHUMAJIBHOTO U MaKCUMAaJIbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOMIMX 3aJlaHHOMY YCIIOBHIO).
JInHEeNHBIN MOUCK 33JaHHOTO 3HAYEHHS B MACCHUBE.

CopTupoBKka 0JHOMEpHOTo MaccuBa. [IpocTeie METObI COPTUPOBKH (METOT
y3bIpbKa, METOJ BbIOOpa, COPTHUpPOBKA BcTaBKamMu). COpPTHUPOBKA CIUSHUEM.
beicTpas coptupoBka MaccuBa (anroputMm QuickSort). JIBomuHBI TIOMCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymMepHble MacCHUBBI (MaTpulbl). AJNTOPUTMBI OOpabOTKH JIBYMEPHBIX
MacCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA 110 33/IaHHBIM IIPABUJIaM,
IIOUCK AJIEMEHTa B JBYMEPHOM MAacCHUBE, BBIUUCICHHE MakCUMyMa (MUHHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, MEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEPHOT'O MacCHBa.

114.6.4. udopmanmoHHBIE TEXHOJIOTHH.

TexcroBerii mporieccop. PenaktupoBanue u dopmarupoBanue. [IpoBepka
opdorpapun u rpammatuku. CpeacTBa MOUCKA U aBTO3AMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  cruneil.  CTpyKTypUpOBaHHBIE — TEKCTOBBIE
nokyMmeHTel. CHocku, orjaBineHue. KonnexktuBHas paboTa ¢ JTOKyMEHTaMHU.
NHCTpYMEHTBI pELIEH3UPOBAHMS B TEKCTOBBIX Mpoueccopax. O0JauHble CEPBUCHI.
Henoras nepenucka. Pedepar. [IpaBuna nutupoBaHusi HICTOUHUKOB U 0OPMIICHUS
oubnuorpaduuecknx cchbuiok. OdopmieHne ChucKa JTUTEpaTyphbl. 3HAKOMCTBO C
KOMIIBFOTEPHOM BEPCTKOW TEKCTAa. TEXHUYECKHME CPEACTBA BBOJA TEKCTA.
Criennanm3upoOBaHHbIE CPECTBA PEAAKTUPOBAHMS MATEMATUYECKUX TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 3aJa4M aHAIM3a JAHHBIX: IPOrHO3UPOBAHME,
Kiaccudukanus, KiacTepuzanus, aHaiu3 OTkIoHeHu#. IlocienoBarenbHOCTH
pellieHus 3ajady aHaJiu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUUCTKA U OLIEHKA

KauecTBa JaHHBIX, BHIOOp W/MJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHKue JaHHBIX,



BU3yalIU3allisl JTaHHBIX, UHTEpIpETalus pe3yibraToB. [IporpammHubie cpeacta u
MHTEPHET-CEPBUCHI I 0OPa0OTKU U MPEICTABICHUS TaHHBIX. bosblve TaHHbIE.
MammnHoe o0yuenue. MumennexmyanvHulil aHaiu3 OaHHbIX.

AHaJIU3 TaHHBIX C MOMOIIBIO JIEKTPOHHBIX TaOiull. BhluncieHne CyMMBbI,
CpellHero apu(pMeTHYecKoro, HauOOobIIEero (HAMMEHBIIET0) 3HAUCHUSI JUana3oHa.
Boruncnenne kod@uimenta Koppessiiuu JBYX psAIoB JaHHbIX. [locTpoenue
CTOJIOYATHIX, JMHEHYATBIX U KPYTrOBBIX jguarpamm. Iloctpoenume rpadukos
dbynkuumii. [Togbop MuHUK TpeHaa, pelIeHne 3a1a4 MPOTHO3UPOBAHUSI.

UucnenHoe pelnieHWe YpaBHEHUW C TIOMOIIbI0 ToAOOpa mMmapaMmeTpa.
OntuMu3zanus Kak MOMCK HaWIy4dIlero pelieHus B 3aJaHHBIX yciaoBusax. LlemeBas
dbyHKuus, orpanuuenus. JIokanbHbIe U r100aTbHBI MUHUMYMBI 11€JIEBOM (PYHKITUH.
Penienue 3aa4 onTUMU3AIUU C TIOMOIIBIO SJIEKTPOHHBIX TaOJIHII.

114.7. Conepxanue oOyuenus B 11 kiacce.

114.7.1. TeopeTtuyeckre OCHOBBI UHPOPMATHUKH,

TeopeTndeckue MOAXOJbI K OILIEHKE KojauyecTBa HHGOpMANUU. 3aKOH
annutuBHOCTH MH(OpMmaruu. @opmyna Xapriau. MHpopManus U BEpOSTHOCTb.
®opwmyna lllennona.

Anroputmbl cxkatus gaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKATHUS TAHHBIX C IOTEPSMU. Y MEHBIIICHUE TITyOUHBI
KoaupoBaHus 1BeTa. OCHOBHBIE Uaeu anroputmoB cxkarust JPEG, MP3.

CkopocTh Tmiepefauu JaHHBIX. 3aBUCUMOCTb BpPEMEHU Mepeaadyd  OT
MH(POPMAITMOHHOTO 00BbEMA JTaHHBIX U XAPAKTEPUCTUK KaHama CBs3U. [IpuunHbI
BO3HUKHOBEHHUs OMMOOK TIpU Tiepenade JaHHbIX. KoJbl, MO3BOJIIONINE
oOHapy>XUBaTh W MCHPABISTH OMIMOKHM, BO3HHUKAIOIINE TPU TIEpeade JaHHBIX.
Paccrostnue Xsmmunra. KogupoBanue ¢ nosropenuem 6utoB. Koasl XaMmuHra.

Cuctembl. KOMIOHEHTBHI CHCTEMBI M UX B3auMozeicTBue. CHCTEMHBIN
s dexT. Yrnpapnenue kak nHGOpPMAIMOHHBIN TIpotiecc. OOpaTHast CBSI3b.

Mopgenu u moxenupoBanue. Llenp monenupoBanusa. CoOTBETCTBUE MOJETU
MOJIECIUPYEMOMY OOBEKTY WJIU TMPOIIECCy, Meu MoaenupoBanus. dopmanusarus

IMPUKIAIHBIX 3aaa4.



[IpencraBnenue pe3yiabTaTOB MOJACIUPOBAHUA B BUAE, YIOOHOM s
BOCHIPUATHUS YesoBeKOM. ['paduueckoe npeacTaBieHNe JaHHBIX (CXeMBbl, TaOIHIIb,
rpaduKm).

I'padbr. OcHoBHble ouaTUA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUl] CMEXHOCTH, BECOBBIX MaTpHIl, CIIMCKOB CMEKHOCTH. Pemenue
QITOPUTMUYECKUX 3aj7]a4, CBSA3aHHBIX C aHaiu3oM TIpadoB (MOCTpOEHUE
ONTUMAJBHOTO MyTH MEXIy BeplIMHAMH Tpada, OompeAeNeHHEe KOJIUYECTBA
Pa3IMYHBIX TN MEX/1y BEpPIIMHAMH OPUEHTUPOBAHHOTO AlIUKIMYECKOTo rpada).

HepeBbsi. bunapnoe nepeBo. [lepeBbs moucka. CrocoObl 0o0xona aepesa.
[IpencraBnenne apupMeTUUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpeTHbIE UrPbI
JIByX UTPOKOB C MOJHOM uH(popmanueil. [loctpoenue nepesa nepedopa BapuaHTOB,
OMKMCAHHWE CTPATEruH Urpbl B TAONMYHON (hopMe. BBIUTPHIIHBIE U TPOUTPHILLIHBIE
IIO3ULIVHU. BBIMIPBIIIHEBIE CTPATETUH.

CpencrtBa UCKyCCTBEHHOIO MHTEIUIEKTa. CepBUCHl MALIMHHOTO MEPEBOJA U
pacnio3HaBaHus YCTHOM peud. KorHutuBHbIE cepBHUCHL. MeHTH(HUKAUs U TTOUCK
N300paKeHUH, pacro3HaBaHUe JIULI. CamooOyyaromuecs CHUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX HMrpax. Mcmosib3oBaHHE METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00yd4aronmmx cucreMax. Vcrnosiab3oBaHue METOJOB
HCKYCCTBEHHOT'O MHTEIIJIEKTa B poOoToTexHuke. MHTepHeT Bemieit. [lepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX UHTEIUIEKTYJIBHBIX cucTeM. HelpoHHBIE CETH.

114.7.2. AITOpUTMBI U TIPOTPAMMUPOBAHHE.

Qopmanuzauus  NOHATHA  anroputMa. Mammna  TeroopuHra  kax
YHUBeEpcaJIbHast MOZENb BeruncieHui. Teznc Yépua—TwvropuHra.

OreHKa CI0KHOCTH BhIUMCIeHUN. Bpemsi paGoThl 1 00bEM MCTIONIB3yeMOH
NaMsTH, HWX 3aBUCHUMOCTb OT pa3Mepa MCXOIHbIX JaHHbIX. OneHka
ACUMIITOTHYECKOW  CJIIOKHOCTH ~ aJTOPUTMOB. AJITOPUTMBI  [TOJTMHOMHAIIBHON
cinoxxnoctH. [lepebopHbie anroputmsl. [IpuMeps! pa3nuyHbIX aITOPUTMOB PELICHHUS
OJIHOM 3a7a4M, KOTOPbIE UMEIOT PA3JINYHYIO CJI0KHOCTD.

Ilonck mpoCTHIX uyMcesN B 3aJaHHOM JHMANa3oHE C IIOMOILIbIO AJITOPUTMA

«petero DparocheHay.



MHuoropa3psiaHble 1efible YUCIa, 3aJa41 JUIMHHON apu(pMEeTHKY.

CrnoBapu (accollMaTUBHBIE MACCHUBBI, OTOOpa)K€HUs). XAUI-TAOJIUIIBI.
[Toctpoenune andaBUTHO-4ACTOTHOIO CJIOBApPs JIs 33JaHHOT'O TEKCTA.

Crexku. AHamM3 MNpPaBHIBHOCTH CKOOOYHOTO BbIpaXeHHs. BrrancieHue
apu(pMETUYECKOTO BBIPAKEHUS, 3aIIMCAHHOTIO B MOCTPUKCHON (hopMme.

Ouepenu. Mcnonp30BaHue ouepeu A1l BpEMEHHOIO XpPaHEHUS TaHHBIX.

Anroputmbel Ha rpadax. I[locTtpoeHne MHHHMaIbLHOTO OCTOBHOTO JEpeBa
B3BEIICHHOTO CBSI3HOTO HEOPHUEHTHpOBaHHOIrO rpada. KoimdecTBo pa3inuyHbIX
myTel MEeXIy BEepIIMHAMH OPHUEHTHUPOBAHHOTO AIMKINYECKOro rpada. Aaroputm
JIeHKCTpBL.

JlepeBbs. Peanu3zanus nepeBa ¢ MOMOILBIO CCBUIOYHBIX CTPYKTYp. JIBOUUHBIE
(bunapnsie) aepeBbs. [locTpoeHue nepeBa s 3alaHHOTO apUPMETHUECKOTO
BbIpakeHUs. PekypcuBHBIe alropuTMbl o0xoia aepesa. Mcnonp3oBanue creka u
ouepeau s 00Xxoja epeBa.

JluHaMu4ueckoe TMpOrpaMMHUPOBAaHME KaK METOJ peUIeHHs 3a1ad ¢
COXpaHEHUEM IPOMEKYTOUHBIX PE3YyJbTAaTOB. 3aJaud, pellaeMble C MOMOIIbBIO
JUHAMHYECKOTO TPOTPAMMHUPOBAHUS: BBIUYUCICHUE PEKYPCUBHBIX (DYHKIIHIA,
NoJICYET KOJIMUECTBA BapUAHTOB, 3a/]a4ul ONITUMHU3ALIHH.

[Tonsitue 06 0OHEKTHO-OPUEHTUPOBAHHOM MPOTPaMMUPOBAHUU. OOBEKTH U
kjaccbl. CBOMCTBa U METONbI O00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IOAXOJA.
WNHuKkancynsuus, Hacae0BaHue, MOIUMOp(hU3M.

Cpensl ObicTpoil pazpaboTku mnporpamm. [IpoextupoBanue wunTtepdeiica
noJib30Bates. Mcrnonb3oBaHue rOTOBBIX YIIPABISAEMbIX 3JIEMEHTOB ISl IOCTPOSHUS
uHTEepdeiica.

O630p  s3bIkOB  mporpammupoBanusi.  IlonstTme o  mapaaurmax
IPOrpaMMHUPOBAHUS.

114.7.3. UudopmanmoHHbIe TEXHOJIOTUN

Ortanbl KOMIBIOTEPHO-MATEMaTUYECKOTO MOJEIMPOBAHUSA: TOCTaHOBKA

3aJaud, pa3padoTKa  MOJEIM, TECTUPOBAHUE  MOJACIH, KOMIIBIOTEPHBIN



AKCIEPUMEHT, aHAJIU3 PE3yJIbTATOB MOACIUPOBAHUSI.

Jluckpetuzauusi Opu MaTEMAaTUYECKOM MOJICIMPOBAHUM HEMPEPHIBHBIX
npoiieccoB. MonienupoBanue IBM>KeHUs. MoaenupoBaHue OMOIOTMYECKUX CUCTEM.
MaremaTuyeckre MoOJieId B HSKOHOMHKE. BBIYHMCIUTENbHBIE 3KCIEPUMEHTHI C
MOJESIMU.

O06paboTKka pe3yNbTaToB JKCIEepUMEHTa. MeToJ HaMMEHBIIUX KBaJpaToB.
OlleHKa YHUCTOBBIX TMapaMeTpOB MOJEIUPYEMBIX OOBEKTOB U  IPOIIECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO PE3yJIbTaTaM 3KCIIEPUMEHTA.

BepostHoctaeie  momenu.  Mertonslt  Monte-Kapno.  MmurammonHoe
MozenupoBaHue. CUCTEMbI MAaCCOBOTO OOCTYKUBAHUS.

Tabnuuneie (pensuuoHHBIE) 0a3bl JaHHBIX. Tabnuna — MpeAcTaBICHHUE
cBelleHni 00 ogHOTHUIHBIX oOBbekTax. Ilone, 3ammce. Kirou tabmammel. Padora ¢
roToBoil 0a30if JaHHBIX. 3anojHeHue Oa3bl JaHHBIX. [loMck, copTHUpoOBKa WH
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JIaHHBIX. 3alpOChI C MapaMeTpamu.
Brrancnsiemsie mosis B 3ampocax.

MHoroTtabiuunble 0a3bl JaHHBIX. THIBI CBS3€H MEXKIy TaOIHIIaMHU.
Buenmnuit kintou. [enmocTHOCTh 0a3bl TaHHBIX. 3aIPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

NnTepuer-npuinoxenus. [IoHsTHE O CEpBEPHON U KIIMEHTCKOM YacCTAX CAMUTa.
TexHoNOorusl «KJIUEHT — CEpBEp», €€ NTOCTOMHCTBA U HeAoCTaTKU. OCHOBBI S3bIKa
HTML wu xackamnubix tabmui ctusieit (CSS). Crenapum Ha si3bike JavaScript.
dopmbl Ha BEO-CTpaHHUIIE.

Pa3merienre BeO-caliToB. ¥Ycimyra XocTUHra. 3arpy3ka (aiijioB Ha CauT.

BBon m3o0paskeHnii ¢ MCMOJIB30BAHUEM PA3TMYHBIX MU(PPOBHIX YCTPOUCTB
(uudpoBbIX (poToanmapatoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB U JPYTUX
ycTpoiictB). ['padmuecknii pexaktop. Paspemenue. Kagpuposanue. Mcnpasienue
nepcnektuBbl. ['mcrorpamma. Koppekunss  ypoBHEW, KOppeKuus  IBETa.
OOGecuBeurBaHUE I1BETHBIX U300pakeHui. Perymn. Pabora ¢ obmactsamu.
OUIBTPHL.

MHuorocnoiinbie n3o0paxenusi. TekctoBeie ciou. Macka cnosa. Kananbl.



Coxpanenue BbiaeneHHoi obOnactu. [lonroroBka mimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE H300PAKEHUSI.

Bekropnast rpaduka. Ilpumutubbl. VI3MeHeHHe TOpsAIKa DIIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusble. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpOB. BekTopuzaiius pacTpoBbIX U300paKEHUM.

[IpuHIUIIBI  TIOCTPOEHUS U PEJAKTUPOBAHUS TPEXMEPHBIX MO/IEICH.
Cerounsle Momenu. Marepuanbl. MoaenupoBaHHE HWCTOYHUKOB OCBELICHUS.
Kamepol. AnautuBHble TexHonoruu (3D-mpuntepsl). [loHsiTHe 0 BHUpTyasbHOU
peanbHOCTU U JOTIOJIHEHHOW pealbHOCTH.

114.8. Tlnanupyemsbie pe3yJbTaTbl OCBOCHUSI MPOTPAMMBI 110 MH(POPMATUKE
(yrinyOnéHHbBINA yPOBEHB) HA YPOBHE CPEAHETO 00IIET0 00pa3oBaHUs.

114.8.1. JIuuHOCTHBIE pPE3YyIABTATHl OTPAKAIOT TOTOBHOCTH U CIIOCOOHOCTH
oOyyaromuxcs pPyKOBOJCTBOBATbCS CPOPMUPOBAHHON BHYTPEHHEW Mo3uLuen
JUYHOCTH, CHCTEMOH LIEHHOCTHBIX OpHUEHTALMN, TO3UTUBHBIX BHYTPEHHHUX
yOEXKIEHUW, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LEHHOCTSM  POCCHIICKOTO
o0I11ecTBa, pacHIMpEHUE KUZHEHHOTO OIbITa W ONBITA JIEATEIbHOCTH B IPOLECCE
peanu3aluy  CpeACTBaMU  y4yeOHOTO TNpEeJAMETa OCHOBHBIX  HAalpaBJICHUN
BOCIHUTATEIbHON JESATEbHOCTH.

114.8.2. B pe3ynbTaTe usyueHus nHOOPMATHUKU HA YPOBHE CPEIHETO OOIIIET0
oOpazoBaHus y oOyuaromierocs OyayT copMHpOBaHBI CIAETYIOUINE JTUYHOCTHBIC
pe3yJIbTaThl:

1) rpa’1aHCKOTO BOCTIMTAHUS:

OCO3HaHUE CBOMX KOHCTUTYIMOHHBIX MpaB M OOS3aHHOCTEH, YyBa)KeHHE
3aKOHa M TpaBOMOpsKa, COONIOJIEHWE  OCHOBOIOJATAIOIIUX  HOPM
HH(pOpMAIIMOHHOTO TIpaBa ¥ MH(POPMAITMOHHOM 0€30MaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSATH HICOJOTHH 3KCTPEMHU3Ma, HAIMOHAIN3Ma,
KceHO(pOoOUH, NUCKPUMUHAIMU 10 COLMAJIbHBIM, PETUTHO3HBIM, PaCOBBIM,
HAI[MOHAJIHHBIM IPU3HAKAM B BUPTYAJIbHOM MPOCTPAHCTBE;

2) MaTPUOTHYECKOTO BOCITUTAHHS:

HNEHHOCTHOC OTHOIICHUC K HCTOPUYCCKOMY HACTICAUIO, JOCTHUKCHUSAM Poccun



B HayKe, UCKYCCTBE, TEXHOJIOTUSX, TOHNMaHUE 3HaYCHUSI NHOOPMATHKN KaK HAYKU
B YKU3HH COBPEMEHHOI'O O0ILIECTBA;

3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHICCKOTO TIOBEICHNS;

CIIOCOOHOCTh OIIEHMBATHh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
cetu MIHTEpHET;

4) 5CTETUYECKOTO BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYas OCTETUKY HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA;

CIIOCOOHOCTh BOCIPUHUMATh Pa3IMYHbIE BUJbI MCKYCCTBA, B TOM YHCIIE
OCHOBAHHOI'O HAa UCMOJIb30BaHUH UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

5) ¢pu3nveckoro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh  3/I0POBOTO W 0Oe3omacHOTO  o0pa3a  JKHU3HHU,
OTBETCTBEHHOT'O OTHOILLEHHUS K CBOEMY 370POBBIO, B TOM YHUCJIE 33 CUET COOIIOACHUS
TpeOOBaHMI  0Oe30macHOM  SKCIUTyaTalldd  CPEACTB  WHGOPMAIIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

6) TPy10BOrO BOCITUTAHHS:

FOTOBHOCTb K AaKTUBHOM JESTEIBHOCTH TEXHOJIOTMYECKOM U COLMAIBHOM
HaIpPaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSTEILHO
BBITIOJIHATH TaKYyIO IESITEIbHOCTD;

uHTEpec K cdepaM NpoPEecCHOHATBHON JAESITENbHOCTH, CBA3AHHBIM  C
nHPOpMATUKON, TPOrpaMMHUpPOBAHUEM U HHQPOPMAIMOHHBIMU TEXHOJIOTUSIMH,
OCHOBAaHHBIMU Ha JOCTIKEHUAX HAYKH WHOOPMATHUKA U HAYYHO-TEXHUYECKOTO
nporpecca, yMEHUE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymied npodeccun u
peann30BbIBaTH COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa3OBaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 9KOJIOTMYECKOTO BOCITUTAHHS:

OCO3HaHUE TJI00AJBbHOTO XapaKTepa HKOJIOTMYECKUX MpoOJeM U ImyTed ux



pemieHusi, B TOM YHCI€ C Yy4E€TOM BO3MOXKHOCTEH WH(OpMaAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTH;

8) LICHHOCTH HAYYHOTO MMO3HAHHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAyKH, JIOCTHKEHHUSM HAyYHO-TEXHMYECKOro Iporpecca Hu
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POIH UH(OPMAIIMOHHBIX PECYPCOB,
WH()OPMAITMOHHBIX TPOIECCOB W WHOOPMAITMOHHBIX TEXHOJIOTHH B YCIOBHSIX
ndpoBoil Tpanchopmanuu MHOTUX chep KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHHWE IEHHOCTH HAyYHOH NESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEIHPHOCTh HHIANBHUIYATBHO U B TPYIITIE.

B mporuiecce poctuxeHus: IMYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPaAMMBI
1o HHGOPMATHKE y 00yJIarONTUXCsl COBEPIICHCTBYETCS SMOITMOHAIBHBIN HHTEIIJICKT,
Mpeanosaraimii copMUpOBaHHOCTD:

CaMOpPETYJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEJCHHE, CIOCOOHOCTh aJaNTUPOBATBHCA K
HYMOIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIH, BKIIFOYAIOIICH CTpEeMIICHUE K TOCTIKCHHIO TSN |
ycrnexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JIECUCTBOBAaTh, MCXOAS U3 CBOMX
BO3MOKHOCTEM;

SMIATHH, BKIIIOYAIOIIEH CTIOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSIHHE
JPYTUX, YYUTHIBATH €Tr0 MPHU OCYIIECTBICHUH KOMMYHUKAIIMH, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAIBHBIX  HABBIKOB,  BKJIOYAMOIIMX  CIOCOOHOCTh  BBICTPAWBAThH
OTHOIIEHUSI C JPYTUMU JIIOJbMH, 3a00TUTHCS, MPOSBISATH HHTEPEC M pa3periaTh
KOH(DJIUKTBHI.

114.8.3. B pesynbTaTe usyueHus nHOOPMATHUKA HA YPOBHE CPEIHETO OOIIETO
oOpa3zoBanust y oOydaromierocss OyayT cQOpMHUpPOBaHBI METaNpPEIMETHbBIC
pe3yabTaThl, OTPAKCHHBIC B YHUBEPCAIBHBIX YYCOHBIX ICHCTBUSAX, a UMCHHO —
MO3HABATENIbHbIE  YHHUBEPCAJIbHbIE y4ueOHBIE JIEWCTBHS, KOMMYHHKATHBHBIE

yHUBEpCaIbHble Y4YeOHbIE ACUCTBUS, PETYJISTUBHbIE YHUBEpCAIbHBbIE YUYEOHbBIE



JEHCTBUS, COBMECTHAS JIEATEITLHOCTD.

114.8.3.1. OBnaacHue yHUBEpCAIbHBIMH MO3HABATEIILHBIMU JACHCTBUSIMU:

1) 6a30BbI€ JIOTUYECKHE ICHUCTBUSL:

CaMOCTOATENILHO  (OPMYJIHPOBAaTh M aKTyalM3WpPOBaTh  IPoOsIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBaTh CYIICCTBCHHBIM MpU3HAK WJIM OCHOBAaHMS JJI1 CpPaBHEHUS,
Kkiaccudukanyuy u 00001IeHMS;

OTPENENATh 1IN JeATCIbHOCTH, 3aJaBaTh IapaMeTpPbl W KPUTEPUH HX
JIOCTHKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M TTPOTUBOPEYHS B PACCMATPUBACMBIX SBJIICHUSX;

pa3pabarpiBaTh IUIAH PELICHUs] MPOOJIEMBbI ¢ YIETOM aHAIM3a WMEIOUTUXCS
MaTepHATbHBIX M HEMAaTEPHUATIbLHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JICSITEIBHOCTh, OIIGHUBAaTh COOTBETCTBHUE
pe3yJIbTaTOB IEJISIM, OIICHUBAThH PUCKHU MOCIEACTBUM JICITEIHBHOCTH;

KOOPJMHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBUAX PEaTbHOTO,
BUPTYaJbHOTO W KOMOMHHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIIICHUE TIPH PEIICHUH )KU3HCHHBIX IMPOOIIEM.

2) 6a30BbIE UCCIEIOBATEIBLCKUE JEHCTBUS:

BJIaJIETh HABBIKAMU YUEOHO-UCCIICA0BATEIBCKOMU M MMPOSKTHOM ACATEILHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITeILHOMY TTOMCKY METOJIOB PEIICHUS MPAKTHYSCKUX 3a7a4, MPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

OCYIIECTBIISATh PA3IUYHBIC BUIBI JIEATCILHOCTH IO TOJYYCHHIO HOBOTO
3HAHUS, €ro HHTEPHpeTaIud, IMPeoOpa30BaHUI0 M IMPUMEHEHHIO B Pa3IMIHBIX
y4eOHBIX CHUTyaIlUsAX, B TOM YHCIIC TPH CO3JaHUM YYEOHBIX W COIHATBHBIX
MIPOEKTOB;

dbopMHUpOBaTH HAYYHBIN TUIT MBIIIJICHUS, BIAJACTh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU ITOHATHSIMU U METOJIAMH;

CTaBUTh U (OPMYyJIHpPOBaTH COOCTBEHHBIC 3a/la4yl B 0Opa30BaATEIHHOU

ACATCIIBHOCTU U ) KU3HCHHBIX CUTYAIlHAX



BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBS3M W aKTyaJU3WpOBaTh 3a/ady,
BBIJIBUTATh THUTIOTE3Y €€ PEIICHUS, HAXOAUTh apTYMEHTHI 1)1 I0Ka3aTeIhCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBAaTh IMOJYYEHHBIE B XOAE PEIICHHUs 3alayd pe3yJbTaThl,
KPUTHUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, POrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUSM, OIICHUBATH TPHUOOPETEHHBINA OIIBIT;,

OCYULIECTBJISITh II€JICHANPABICHHBIN MOMCK MEPEeHOca CPEJCTB M CIOCOO0B
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATENIbHYIO M MPAKTUYECKYIO O00JacTH
KU3HEIEITeIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 PAa3HBIX MIPEIMETHBIX 001aCcTeH;

BBIJIBUTATh HOBBIE WJIEH, MpeJjlaratb OPUTMHAIBHBIC MOAXOAbl U PEIICHUS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOIMYyCKAIOIINE aJbTEPHATUBHBIC PEIICHUS.

3) pabota ¢ uHdopMauei:

BJIA/ICTh HABBIKAMU TMOy4YEHUSI HH(OOPMAIIUU U3 UCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOATENIbHO  OCYIIECTBJISITH ~ IOWCK,  aHalu3, CUCTEMAaTU3alHuil |
WHTEpHIpETaNi0 HHGOPMAIIMK PA3IMYHBIX BUIOB U (HOPM MPEACTABICHUS;

co37aBaTh TEKCThl B pa3IUYHBIX ¢opMarax ¢ Y4ETOM HaA3HAUYCHUS
uH(popManuu W 1IeJIEBOM ayJuTOpUH, BBIOMpass ONTUMAIbHYIO (opMy
MPEICTABIICHUS U BU3YaTU3allnu;

OLICHUBATh JOCTOBEPHOCTh, JETMTUMHOCTh MH(OpMaALUHU, €€ COOTBETCTBUE
MIPaBOBBIM M MOPAIBHO-ITHICCKUM HOPMaM;

UCIIONIb30BaTh  CPeACTBa HWH(GOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHMA B PENICHUH KOTHUTHBHBIX, KOMMYHUKATHUBHBIX U OPraHU3aIMOHHBIX
3a1a9 = ¢ COONIOZieHHEeM TpeOOBAaHWM DPrOHOMHKH, TEXHHKH O€30IaCHOCTH,
TUTUCHBI, pecypcocOepexeHusi, TMPaBOBBIX M OTUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€301aCHOCTH;

BIIQJICTh ~ HaBBIKAMHU  pACMO3HABaHHWS W 3alUThl  WHGOpPMAIIHH,

MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.



114.8.3.2. OBnageHue yHUBEpCAIbHBIMH KOMMYHUKATUBHBIMH JICHCTBUSIMU:

1) oGmienue:

OCYIIECTBISITh KOMMYHHUKAIIMK BO BCeX chepax KU3HU;

pacmo3HaBaTh HEBEPOAIBHBIC CPEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTYyaluil |
CMSITYaTh KOH(JIUKTHI;

BIQJIETh  PA3IMYHBIMU  clloco0amMu  OOLIEHHST W B3aUMOJICHCTBUS,
apryMEHTUPOBAHHO BECTU JTUAJIOT, YMETh CMST4aTh KOH(MIUKTHBIEC CUTYAIIHH;

pa3BEPHYTO W JIOTHYHO H3JaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMECTHAsI IeATEIBHOCTB:

MOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHONW W WHIUBUYTbHON
padoThI;

BBIOMPATh TEMATUKy M METOJbI COBMECTHBIX JCHCTBUU C y4ETOM OOIIHX
WHTEPECOB M BO3MOKHOCTEHN Ka)KJ0T0 YjieHa KOJUICKTHBRA,;

MPUHUMATh TIEIH  COBMECTHOH  JICITCIIBHOCTH, OPTaHW30BBIBATH |
KOOPJAWHUPOBATh JIEUCTBUS IO HMX JOCTHXKEHUIO: COCTABJATH IUIAH JCUCTBUM,
pacmpenenartb poid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAa4eCTBO CBOETO BKJaJa W KaXKIOTO YYaCTHHKA KOMaHJbI B
o0l pe3yJsibTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjiaraTh HOBBIE TIPOEKTHI, OICHUBATh HACH C TMIO3UIIMH HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUECKOE TOBEICHHWE B Pa3IUIHBIX
CUTYaIMSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEeHNE, ObITh MHUIIMATHBHBIM.

114.8.3.3. OBnanenue yHUBEpPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSIMHU

1) camoopranuzarusi:

CaMOCTOSITENIFHO OCYIIECTBIISITh MMO3HABATEIBHYIO I€ATEIHHOCTh, BBISBIATH
po0JIeMBbI, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN

ACATCIIBHOCTU U ) KU3HCHHBIX CUTYAIlHAX



CaMOCTOSITENIbHO ~COCTaBIISITh IJIaH pPELIEHUS MpoOJeMbl €  Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOUYTECHUH;

JIeaTh OCO3HAHHBIN BHIOOP, ApryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (DOPMUPOBAHUIO M TMPOSIBICHUIO IMUPOKOW SPYIULIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJeTh HABbIKAMU I[IO3HABAaTEJbHOM  peQieKCMM Kak  OCO3HAaHMS
COBEPIIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, UCNOJIb30BaTh MPUEMBI peQuIeKCHM AJsi OLEHKH CUTYallld, BbIOOpa
BEPHOIO PEILICHHS;

OLICHMBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

OPUHUMATh MOTUBBI M apryMEHTBl JIPyTMX MpPHU aHaJIu3€ pe3yJbTaTOB
NEATEIIBHOCTH.

3) npuHATHUS ce0s U IPYTHUX:

MIPUHUMATh ce0sl, MOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apryMEHThl JPYyrUX NpPU aHajJu3e pe3yJbTaToB
NEeATEIbHOCTH;

NpPU3HABATH CBOE MPABO M MPABO APYrUX HA OMIHMOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH IPYTOro YeIOBEKa.

114.8.4. IlpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI TT0 MHGOPMATHKE
yriyosnénnoro ypoBHs B 10 knacce.

B npouecce usyuenus kypca MHPOpMaTHKU yriayOiaéHHOro ypoBHs B 10

KJ1acce 00y4aronMMucs Oy TyT JOCTUTHYTHI CIEAYIOLIUE IPEAMETHBIE PE3yJIbTaThI:



BIIQJICHUE TPEJCTABICHUSIMHA O PO MHGOPMAIMM WU CBS3aHHBIX C HEH
MPOIIECCOB B TMPHUPOJC, TEXHUKE W OOIIECTBE, MOHATUAMHU «HHGOPMAIUD,
«MH(POPMALIMOHHBIN MPOIIECC), KCUCTEMAY, KKOMIIOHEHTHI CUCTEMBbI», «CUCTEMHBIH
b dexTy, «mHDOPMAITMOHHAS] CHCTEMAaY, CHCTEMA YIIPaBICHUSY,;

BJaJICHUE MeToJaMu Tnoucka uHbopMmanuu B cetd HHTepHET, yMmeHue
KPUTHUYECKU OIIEHUBATh MH(OpMaIUIO, MOIyYeHHYIO U3 ceTu HTepHeT;

YMEHHE XapakTepU30BaTh OONBIIME JaHHBIC, MPUBOAUTH MPUMEPHI
WCTOYHUKOB HMX TIOJyYeHUS] M  HAMpaBlICHUS HUCIOJb30BAaHUA, YyMEHHUE
KJacCU(UIMPOBAaTh OCHOBHBIE 3aJaud aHAJIW3a JaHHBIX (MMPOTHO3MPOBAHUE,
KJIacCU(pUKaIus, KIIaCTepU3aIus, aHaIM3 OTKJIOHEHUH), MMOHUMATh
MOCJIEIOBATEIHLHOCTD PEIICHUS 3a]a4 aHAIN3a JAHHBIX: COOP MEPBUYHBIX JAaHHBIX,
OYMCTKAa W OIICHKAa KauecTBa IaHHBIX, BBIOOP W/WIIM TIOCTPOCHHUE MOJICIH,
npeoOpa3oBaHue JaHHBIX, BU3YyaIU3allUs TJAHHBIX, MHTEPIPETAILNs PE3yIbTaTOB;

NOHMMAaHUE OCHOBHBIX MPHUHIIMIIOB YCTpPOWcCTBa U (HYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWJIBHBIX KOMITHIOTEPOB, TCHACHIINN Pa3BUTHSI
KOMITbIOTEPHBIX TEXHOJIOTHH;

BJIaJICHUE HABBIKAMH PAOOTHI C OMEPAIMOHHBIMH CHUCTEMaMH, OCHOBHBIMH
BUJIaMU TIPOTPAMMHOTO OOECIIeUEHUS AJI PEIICHHs YUeOHBIX 3a71a4 10 BEIOpaHHOMN
CHeIMaIN3alllu;

HaJMYHE MPEACTABICHUN 0 KOMIIBIOTEPHBIX CETSAX M UX POJIH B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHITUIIAX OPraHU3alUU U (PYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceredl, 00 oOmMX OpUHIMNAX Pa3pabOTKH W (PYHKUMOHUPOBAHHUS HMHTEPHET-
MIPUIIOKEHUM;

MOHUMAaHUE Yrpo3 HMHQPOPMAIMOHHON OE30MaCHOCTH, HWCIOJIb30BAHKE
METOJIOB M CPEJCTB MPOTHBOJCUCTBHSA JTHUM yrpo3aM, COOJIOJIEHHEe Mep
0€30MacHOCTH, MPEOTBPAMIAIOIINX HE3AKOHHOE PACIIPOCTPAaHEHUE MTEPCOHATBHBIX
JaHHBIX, COOJIFOICHUE TPEOOBAHUM TEXHUKHA 0€30IIaCHOCTH M TUTHEHBI PHU padoTe
C KOMITBIOTEPAMH U IPYTUMH KOMIIOHEHTaMH ITU(POBOTO OKPYKCHHUS, TOHUMAaHHE
MIPABOBBIX OCHOB HCIIOIH30BAHUS KOMIIBIOTEPHBIX MPOTrpaMm, 0a3 JaHHBIX U padOTHI

B cetu MHTEpHET;



MMOHMMAHWE OCHOBHBIX TIPUHIIUIIOB JUCKPETH3AIIUN PA3JIUYHBIX BHJIOB
uHPOpMAIIMK, YMEHHE ONpEACNATh HH(POPMAIMOHHBI O00BEM TEKCTOBBIX,
rpadUYecKuX U 3BYKOBBIX JAHHBIX MPH 33JaHHBIX MapaMmeTpax JAUCKPETU3allnH,
YMEHHE OTIPECIIATh CPETHIOI CKOPOCTh IePEIadu TAHHBIX, OIICHUBATH H3MCHCHHE
BPEMCHH TIepefadd MpH HW3MEHEHWH WHQPOPMAIMOHHOTO O00BEMA IaHHBIX W
XapaKTePUCTHUK KaHalla CBSI3H,

YMEHHE UCIOJB30BaTh IMPHU PEIICHUN 3aja4 CBOMCTBA TO3UIIMOHHOM 3aITiCH
YHCEeIl, AITOPUTMA TIOCTPOCHUS 3aIMCH YUCIIA B TIO3UIIMOHHON CHCTEME CUHCIICHUS
C 3a/laHHBIM OCHOBAaHHEM M TMOCTPOCHHS YHCJIA 1O CTPOKE, COACpIKAIEH 3amuch
ATOTO YHCJIa B TO3WIMOHHOW CHUCTEME CUYHUCICHHUS C 3aJaHHBIM OCHOBAaHHEM,
YMCHHE BBHIMOTHATh apu(PMETHUSCKUE OICpald B IMO3UIMOHHBIX CHCTEMax
CUHCJICHHSI,

YMEHHE BBITIONHATH MPEeoOpa30BaHUs JIOTHUSCKUX BBIPAKCHHMA, UCTIONB3YS
3aKOHBI ~ajreOpbl JIOTUKH, YMEHHE CTPOWTH JIOTHYECKOE BBIPAKCHHE B
JTU3BIOHKTHBHON ¥ KOHBIOHKTHBHOW HOPMAaJIbHBIX (popMax IO 3aJaHHOW TaOJIHIle
WUCTUHHOCTH, HCCIICJIOBaTh 00JacTh MCTHHHOCTH BBICKA3BIBAHUS, COJEPIKAIIETO
IIEPEMEHHBIC, PEIIaTh HECIOXKHBIC IOTHICCKUE YPABHCHHS U CUCTEMBI YPaBHEHUH;

NOHUMaHUEe 0a30BBIX AJTOPUTMOB OOPaOOTKH YHCIOBOM M TEKCTOBOU
uHpOpMaIuu (3aluch YHCENl B MO3UIIMOHHON CHUCTEME CUHMCIICHUsS, HaXOXKJICHUE
BCEX IMPOCTHIX YMCEN B 33IaHHOM JIMAIla30He, 00pab0TKa MHOTOPA3PSTHBIX IETBIX
YHCeJl, aHAJIM3 CUMBOJIBHBIX CTPOK M JPYTHX ), AITOPUTMOB IIOMCKA U COPTHPOBKH,
YMCHHE OIPEACIATh CIIOKHOCTh H3y4aeMbIX B Kypce 0a30BbIX alrOPUTMOB
(cyMMupoBaHHE DJIEMEHTOB MAacCHMBa, COPTHPOBKAa MaccHBa, IepeOOpHbIe
QJITOPUTMBI, TBOUYHBIN MOWCK) W MPUBOJUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HO CIOKHOCTH IS PEIIeHHUsT OJTHOM 3a/1a4H;

BJIQJICHAC YHHUBEPCAIBHBIM SI3bIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpenctaBieHUsIMH O 0a30BbIX THIAX MAaHHBIX |
CTPYKTypaxX JaHHBIX, YMEHHEC HCIOJb30BaTh OCHOBHBIC  YIPABJISIONIUC
KOHCTPYKIIMH, YMEHHE OCYIICCTBJIATh aHAJIU3 MPEIJIOKESHHOW MMPOrpaMMBbI:

ONpCACIIATL PE3YJIbTAThI pa6OTBI MporpaMmsal IpH 3aJaHHBIX MCXOOHBIX JAaHHBIX,



ONpENENATh, NPU KAaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX
pe3yNbTaTOB, BBISBIATH JTaHHBIE, KOTOPbIE MOTYT MPUBECTH K OIIMOKE B pabote
porpamMmbl, GOPMYJIMPOBATh MPEII0KEHHUS [0 YIYUIIEHUIO POTPAMMHOI0O KOJIa;

YMEHUE CO34aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPALIMOHHBIE MAaTEPHANIbl C UCIIOJIb30BAHIUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U O0JIAYHBIX CEPBUCOB;

YMEHHUE HUCII0Ib30BATh 3JIEKTPOHHBIE TAOIUIBI JAJI1 aHAIN3a, IPEICTABICHUS
1 00pabOTKH JaHHBIX (BKJIIOYAsi BEIYUCIEHUE CYMMBbI, CPETHETO aprU(PMETHIECKOTO,
HaMOOJBIIEr0O W HAWMMEHBIIEr0 3HAYEeHHH, pEIIeHWEe YpaBHEHUW, BBIOOD
ONTUMAJIBHOTO  pEelIeHus, M[OoA00p JMHUM  TpEeHJa, pelIeHHe  3ajad
IPOTHO3UPOBAHMUS).

114.8.5. IlpeameTHbIe pe3yabTaThl OCBOEHUS MPOTPaMMBbI O WH(OPMATHKE
yriry6néHHoro ypoBHs B 11 kiacce.

B mpouecce uzyuyenus kypca uHdopmatuku yriayOnéHHOro ypoBHs B 11
KJj1acce 00y4yaromuMucs Oy Iy T JOCTUTHYTHI CJIETYIOIINE NPEIMETHbIE pE3YIbTaThl:

YMEHUE CTPOUTH HEPABHOMEPHBIE KOJBI, JONYCKAIOIIAE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KObI), HCIOJIb30BaTh MPOCTEUIINE
KOJbl, KOTOpbIE€ MO3BOJIAIOT OOHAPYKUBATh U UCHPABIIATH OIIMOKU MpPH Mepeaaye
JaHHBIX, CTPOUTH KOJ, 0OECIEeYMBAIOUINI HAWMEHBIIYI0O BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOILIEHMSI TPU HU3BECTHOM YACTOTE CHUMBOJIOB, MOSICHATH MPHUHIIMIIBI
paboThI IPOCTHIX AITOPUTMOB CXKATHSI TAaHHBIX;

YMEHHUE pellaTh aITOPUTMUYECKHUE 3aJ]a4M, CBSI3AHHBIE C aHAJTU30M IpadoB
(331241 MOCTPOEHUSI ONTUMAJIBHOTO ITyTH MEXKy BeplIMHaMu rpada, ornpeaeeHus
KOJMYECTBA pA3JIMYHBIX NyTe MEXIAy BEPIIMHAMU OPUEHTHPOBAHHOIO
alUKIMYEeCKOro rpada), yMEHUE UCIIONIb30BaTh IEPEBbS IPU aHAIHM3E U TOCTPOCHUU
KOJIOB U JUIsl IPEJCTABICHUS apU(PMETHUECKUX BBIPAXKEHHM, MPU PELICHUH 33134
IIOMCKA U COPTUPOBKH, YMEHUE CTPOUTH JEPEBO UTPHI M0 3aJaHHOMY AJITOPUTMY,
pa3pabaThiBaTh 1 0OOCHOBBIBATH BBIUTPHILIHYIO CTPATETUIO UTPHI;

yMeHHe pa3palaThiBaTh W PpEaJU30BbIBATb B BHUJE MPOrpaMM 0Oa3oBbIE

AJITrOPHUTMbI, YMCHHEC HMCIIOJB30BAaTL B IIporpaMmax IAdHHBIC PA3JIMYHBIX THIIOB C



Y4ETOM OrpaHUYEHUN Ha JMana30H UX BO3MOXKHBIX 3HAYEHUW, MPUMEHATH MpU
pElIeHNH 3a/1ay CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBApH, CTEKU, OYEPEaU, AEPEBbS),
HCIIOJB30BaTh 0a30BbIE ONEpalldd CO CTPYKTypaMHu JIaHHBIX, HPUMEHSTH
CTaHJapTHBIC U COOCTBEHHBIC MOATIPOTPAMMBI JJIT 00paOOTKH YUCITOBBIX JAHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh TIpU pa3paboTKe MporpamMMm OHOIMOTEKH
noAnporpaMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHUE UCTIOIh30BaTh CPEICTBA OTIIAIKH MPOTPAMM B
cpejie mMporpaMMHUPOBaHUs, YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

YMEHHUE CO37aBaTh BEO-CTPAHUIIBL;

BJIQJICHUE OCHOBHBIMHM CBEJCHUSIMU O 0a3ax JaHHBIX, UX CTPYKTYpe,
CpelcTBax co37aHusi M pabOThl C HUMH, YMEHHUE HCIIOJIb30BaTh TaOIUYHBIC
(pensiroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3alpPOCHl B 0a3ax NaHHBIX, BHIMOJIHSITH
COPTUPOBKY M TOMCK 3amucei B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHYyIO 0a3zy
JTAHHBIX) ¥ CIIPABOYHBIE CUCTEMBI;

YMEHHE UCIO0JIb30BaTh KOMITBIOTEPHO-MAaTEMATUYECKUE MOJICIN ISl aHATU3a
00BEKTOB U MPOIECCOB: POPMYITHPOBATH 1ETH MOJCITUPOBAHNS, BHITIONHSATH aHAIHU3
pe3yJbTAaTOB, MOJYYEHHBIX B XOJI€ MOJEIUPOBAHUS, OILIEHHUBATh COOTBETCTBUE
MOJIENIA MOJIETTUPYEMOMY OOBEKTY WM TIPOIECCy, MPEACTABIATh PE3YJIbTAThI
MOJEIUPOBAHUSI B HATJISITHOM BH/IE;

YMEHHE OpPraHU30BbIBATH JUYHOE HH(POPMAIMOHHOE MPOCTPAHCTBO  C
WCIIOJIb30BAaHUEM PA3IUYHBIX CPEACTB MHU(PPOBBIX TEXHOJOTUH, TOHUMaHUE
BO3MOXXHOCTEH IU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYr, LUQPPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB,;

MMOHUMAHNUE OCHOBHBIX MPUHIIUIIOB PAaOOThI, BO3SMOKHOCTEH M OTPAHHYCHUS
MPUMEHEHHUSI TEXHOJOTUM MCKYCCTBEHHOTO MHTEIUICKTa B Pa3IMYHBIX 00JIACTSIX,
HAJIMYME TIPENICTABICHUA O Kpyre perniaeMbix 3a7ad MAIIMHHOTO OOy4YeHUS
(pacrio3HaBaHus, KJIacCU(PUKAIMA ¥ TTPOTHO3UPOBAHUS) HATMYKUE MPEACTABICHUM
00  ucronb30BaHUM  MHGOPMAIMOHHBIX  TEXHOJOTMA B Pa3IMYHBIX

npodeccruoHanbHbIX chepax.



