[Tpunoxenue 1.

2.1.8. ®@enepanbHas paldouyasi mnporpaMMa Mmoo Yy4eOHOMY MpeAMeTYy
«Mudopmarnka» (yriayoa€éHHbIA YPOBEHB).

114.1.@enepanbHas  paboyas  mporpaMma Mo  y4eOHOMY — MpeaMeTy
«Mudpopmarukay (yriayOn€HHbIM ypoBeHb) (mpeamerHas oOnacth «MareMaTtuka H
uHpopMatuka») (Iajee COOTBETCTBEHHO - TIporpaMma 1o  HUH(popMaTHke,
uH(pOpMaTHKa) BKJIIOYAET MOSCHUTENIbHYIO 3alMCKy, COJEpKaHhe OOy4eHHs,
IUTAHUPYEMBIE Pe3yIbTaThl OCBOCHHSI MPOTPAMMBI TI0 HH(OPMAaTHKE.

114.2.TTosicHuTenbHAs 3aMKCKa OTpaXxkaeT OOIIUE 1eJI U 33/1a4i MH(HOPMATHKH,

XapaKTepPUCTUKY  TICUXOJOTMYECKUX  MPEANOChUIOK K €€  U3YYEHHIO
OOy4YarOIIMMHCS, MECTO B CTPYKType y4eOHOTO IUIaHa, a TaKXkKe MOAXOAbl K OTOOpY
CONlepKaHMs, K ONpPENETCHUI0 TUIAHUPYEMBIX pPE3yJlbTaTOB U K CTPYKType
TEMaTUYECKOTO TJIAHUPOBAHMS.

114.3.Conepxanrie 00y4deHUs PACKPBIBAET COJCP)KATEIbHBIC JTHMHUH, KOTOPHIE
IpeaararoTcs Uisl 005A3aTeIbHOIO M3YYEHHUS! B KAKJIOM KJIAacCe Ha YPOBHE CPEIHEro
oO1ero oopazoBaHusl.

114.4 IInanupyemble pe3yJbTaThl OCBOEHUS MPOrpaMMbl MO HH(POPMATHKE
BKJIIOYAIOT JIMYHOCTHBIE, METANPEAMETHBIE PE3YJIbTATHl 3a BECh MEPUOA OOyUYEeHHUsS Ha
ypOBHE cpeaHero oOmero oOpa3oBaHWs, a TakKe MPEAMETHbIE JOCTHXKCHUS
00y4aromIerocs 3a KaxJblil rog 00y4eHus.

114.5.1TosicHuTenbHAS 3aMKCKA.

114.5.1. [Iporpamma o mHpopmaruke (yriryOnEHHBIN ypOBEHB) Ha YPOBHE
cpenHero obmiero obpazoBaHusi pazpaboTaHa Ha OCHOBE TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHSI OCHOBHOM 00pa30BaTEeIbHOW MPOTrpaMMBbl CPEAHET0 OOIIero oOpa3oBaHUf,
npencraBieHHbix B ®I'OC COO, a Takke denepaibHON pabodeil MPOrpamMMbI
BOCITUTAHUSI.

114.5.2. [Iporpamma no uHpopMaTuke AaET MPEACTABICHUE O LENIX, 00eH
CTpaTteruu oOy4YeHHs, BOCOUTAHUS W Pa3BUTH OOYYAIOIIMXCA CPEACTBAMU YYEOHOIO
npenmera «MHpopmaTuka» Ha yriayOJn€HHOM YpOBHE, YCTAaHABIMBAET 00s3aTEIbHOE
NPEeIMETHOE COJEp)KaHUe, MPEeayCMaTpPUBAET €ro CTPYKTYpHpPOBAaHUE MO pa3jiesiaM U
TeMaM Kypca, ONpeAeseT paclpeiesieHHe €ro mo kiaccam (rogam u3yyeHus), JacT
NpPUMEPHOE paclpe/iesieHre y4eOHbIX YacoB MO TEeMaTHYECKHMM paszfeliaM Kypca |
pekoMeHyemMyro (IpUMEpPHYI0) TMOCIEAOBATENIbHOCTh HMX H3YYEHUS C Yy4€TOM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€M, JIOTUKM Y4YeOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUaroIMXCsl.

] 14.5.3. Ilporpamma mno wuH(bOpPMATHKE OMPEEISICT KOJIUYECTBEHHBIE W
KaueCTBEHHBIE XaPAKTEPUCTUKU YYEOHOTO MaTepHasia Jjsl KaXJO0ro roja U3ydeHus, B
TOM YHWCIE€ JJIs COJEPXKATebHOTO  HAINOJHEHHUS PA3HOTO BUIA  KOHTPOJS



(MpOMEXYTOYHOM aTTECTAIlMM OOYYalOIUXCs, BCEPOCCHUICKUX TMPOBEPOUYHBIX PadoT,
roCyIapCTBEHHOW UTOTOBOM aTTecTaruu). [I[porpamma mo uaH(pOpMaTrKe SIBISETCS

OCHOBOM JiJii COCTAaBJICHHUSI ABTOPCKUX YUYEOHBIX MpPOrpaMM U Y4E€OHUKOB,
MOYPOYHOT'O TUIAHUPOBAHUS KypCa YUUTEIIEM.

114.5.4. Nudopmatuka B cpeHem o01ieM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh ~ WMH(MOpPMATHKA  KaK  HAYYHOHW  JUCIHUIUIMHBI,  H3Yy4aroliei
3aKOHOMEPHOCTH TMPOTEKAHUS W BO3MOXKHOCTH aBTOMATH3allMM WH()OPMAIIMOHHBIX
MPOLIECCOB B Pa3IMYHBIX CUCTEMAX;

OCHOBHBIE o0nacTu IPUMEHEHUS UH(GOPMATHKH, NpeXAEe  BCETO
nH(OPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIIEHNE U COLIMANIbHYIO cepy;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep  HUHPOpMATHKH U UHGOPMAIIMOHHON
JEATEIIbHOCTH.

114.5.5. Kypc undopmatuku nnst ypoBHsS cpemHero oOmiero oopa3oBaHUs
SIBIISICTCS 3aBEPIIAIOIINM 3TAIlOM HEMPEPHIBHOMN MOATOTOBKH O0YyUYarOmuxcsi B 00JacTH
uHQOpMATHKA ¥ WH()OPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHA, OMHUPAETCS Ha
coJlep>KaHle Kypca MH(OPMATUKHA YPOBHS OCHOBHOIO 00IIEro oOpa30BaHHS U ONBIT
MOCTOSTHHOTO TMPUMEHEHUsS HHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, AT
TEOPETUYECKOE OCMBICIIEHUE, HHTEPIIPETALMIO U 0000IIEHUE 3TOr0 ONbITA.

114.5.6. PesynbTaThl yriiy0n€HHOTO YpPOBHSI M3y4E€HHUS y4eOHOIo IpeaMera
«MHpopMaTrKay OPUEHTUPOBAHBI HA TOJYYEHUE KOMIETEHTHOCTEH IS MOCIEAYIOIIEeH
npodeccoHanbHOM AESITEIbHOCTH KaK B paMKax JaHHOM MpeaMeTHON 00JacTH, Tak U B
CMEXHBIX C Hell o0nacTsax. OHU BKIIIOYAIOT B CEOsI:

OBJIQJICHUE KIIFOUEBBIMU MOHATUSIMU U 3aKOHOMEPHOCTSIMH, HA KOTOPBIX CTPOUTCS
JaHHAsT TpenMeTHas o00JacTh, pPacClO3HABaHHE COOTBETCTBYIONIMX WM TNPHU3HAKOB U
B3aMMOCBSI3€H, CMOCOOHOCTH JEMOHCTPUPOBATH PA3THYHBIE MOAXOABl K H3YUYEHUIO
SABJICHUH, XapaKTEPHBIX JIJIS1 U3y4aeMOW MPeIMETHON 001acTH;

YMEHHE peliaTh TUMOBbIEC MPAKTUYECKUE U TEOPETUUYECKHUE 3a]]aUM, XapaKTepHbIC
JUIS1 UCTIOJTB30BAHUSI METOJIOB M MHCTPYMEHTApUS TAaHHOW MPEIMETHOM 001acTH;

HaJM4ue NMPeJICTaBICHUIN O JaHHOW MPeIMETHOM 00JIaCTU KaK LEIOCTHON TeOpUu
(COBOKYITHOCTH TE€OPHil), OCHOBHBIX CBSI3IX CO CMEKHBIMU 00JaCTIMU 3HAHUM.

114.5.7. B pamkax yraoyOn€HHOro ypoBHS U3y4YeHHS HMHGOPMATHKHU
oOecrieynBaeTcs IleJCHANpPaBICHHAs] TOJrOTOBKA O0O0yYarolmuXxcsi K MPOAOJIKEHUIO
o0pa30BaHus B OpraHU3ausax NpodheccuoHaIbHOTO 00pa30BaHus MO CHEIUAIBHOCTSM,

HEMOCPEJICTBEHHO CBSI3aHHBIM € UU(POBBIMU TEXHOJOTHUSMH, TaKUM Kak
nporpaMmHasi MH)XeHepus, WH(GOpMAaIMOHHAsT 0e30MacHOCTh, HWH(POPMAIIUOHHBIC

CUCTEMBI

U TEXHOJIOTHMH, MOOWIIbHBIE CHCTEMBI M CETH, OOJbINNME JaHHBIE W MAIIUHHOE
oOy4YeHHe, MPOMBINIJICHHBI HHTEPHET BEIeH, NCKYCCTBEHHBIA HHTEIJICKT, TEXHOJIOTUN
0ecIpOBOJIHOM CBSI3H, POOOTOTEXHUKA, KBAHTOBBIE TEXHOJIOTHH, CHUCTEMBI



pacupenenéHHOro  peecTpa, TEXHOJOTMHW BHUPTYyaJIbHOW W JOMOJIHEHHOM
PEATBHOCTEM.

114.5.8. OcHoBHas 1enps uzydeHus yueOHoro npeamera «MHpopmaruka» Ha
yIiIyOJIEHHOM YPOBHE CpeHEro oOmiero odpa3oBaHusi - oOecredyeHue AaIbHEHIIEro
pa3BUTHs UHGOPMAIIMOHHBIX KOMIETEHIIMH 00yYarolerocs, ero rTOTOBHOCTH K U3HHU B
YCIOBUSIX  Pa3BUBAIOIIETOCS HWH(POPMAIIMOHHOTO OOIIECTBA U BO3pacTarouien
KOHKYPEHIIMM Ha pbIHKE TpyJa. B cBsa3u ¢ 3tum uszyuyenue uHpopmaruku B 10-11
KJ1accax JIOJKHO 00€CIeYuTh:

chOpMHPOBAHHOCTh MHPOBO33PEHHUSA, OCHOBAHHOIO HAa TIOHMMAaHUHU POJU
uH(pOpPMaATUKU, UHYOPMAITMOHHBIX U KOMMYHUKAIITMOHHBIX TEXHOJIOTUN B COBPEMEHHOM
OOIIIECTBE;

Cc(OpMUPOBAHHOCTH OCHOB JIOTHYECKOT'O U AITOPUTMUYECKOTO MBIIIJICHHUS;

c(OpMUPOBAHHOCTh yMEHMH pa3nuyarh (aKTbl W OLEHKHU, CpPaBHUBATH
OLICHOYHBIE BBIBO/JIbI, BUAETh UX CBSI3b C KPUTEPUSIMHU OLIEHUBAHUS U CBSI3b KPUTEPHUEB C
OMpe/IeIEHHON CHUCTEMOM IIEHHOCTEH, MPOBEPATh Ha JIOCTOBEPHOCTh W 0000IIaTh
uH(pOpMaIHIO;

c(OpMHPOBAHHOCTh MPEACTABICHUN O BIUSHUUA UH(POPMALIMOHHBIX TEXHOJIOTHI
Ha JKW3Hb 4YeJOBeKa B O0OIIEeCTBE, MNOHMMAaHWE COLHUAIBHOTO, 3KOHOMHYECKOTO,
MOJINTUYECKOTO, KYJIbTYPHOTO, IOPUAMYECKOr0, MPUPOJHOTO, HSPrOHOMHYECKOTO,
MEUIUHCKOTO U (PU3UOJIOTMUECKOr0 KOHTEKCTOB MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

OPUHSATHE TMPABOBBIX M 3TUYECKHUX ACHEKTOB HH(POPMAIMOHHBIX TEXHOJIOTHUH,
OCO3HAHHUE OTBETCTBEHHOCTH JIOJEH, BOBJIICUEHHBIX B CO3JAHHWE M HCIIOJIb30BAHUE
UH(OPMAITMOHHBIX CUCTEM, pACIpoCTpaHeHne HH(OpPMAIUY;

CO3/IaHHME YCIOBUW JJig Pa3BUTHS HABBIKOB Y4E€OHOH, NPOEKTHOW, HAy4YHO-
UCCIIEIOBATEILCKOM M TBOPUYECKON JESATeNbHOCTH, MOTHBAIMM OOydYaloIUXCs K
CaMOpa3BUTHIO.

114.5.9. B conmepxxanun yuebHoro mpenmera «MHdopmatuka» BbIIEISIOTCS
YEeThIpE TEMATUUYECKUX pa3iena.

Pasnen «lludpoBas rpaMOTHOCTB» TOCBSAUIEH  BOMNpPOCAaM  YCTpPOMCTBA
KOMITBIOTEPOB U JAPYTHUX AJIEMEHTOB LU(PPOBOTO OKPYKEHUs, BKIIIOUAs KOMIbIOTEPHBIE
CETH, HCIOIb30BAHUIO CPEJICTB ONEPALMOHHOM cHUCTeMbl, pabote B cetu MHTepHET U
UCIOJIb30BAaHUIO HHTEPHET-CEPBUCOB, HHPOPMALIMOHHOM 0€30M1aCHOCTH.

Pa3znen «Teopernueckrie OCHOBBI MH(MDOPMATUKKU» BKIIIOYAET B c€0sl MOHSITUIHBIN
anmapar  MHGOPMATHKH, BOINPOCHl  KOAMPOBaHUSA  HMHPOPMALMH, HU3MEpPEHUs
UH(OPMAIITMOHHOTO 00bEMa JTaHHBIX, OCHOBBI aIreOpbl JIOTHKA W KOMIIBIOTEPHOTO
MOJIEJINPOBAHUS.

Pazgen «ANropuTMbl W HOPOrpaMMHUPOBAHUE» HAINPABIEH HA pa3BUTHUE
AJITOPUTMHUYECKOTO MBIIUICHHSI, pa3pabOoTKy aJrOPUTMOB M OLEHKY HMX CJIOXKHOCTH,



dbopMHUpOBaHHWE HABBIKOB peaju3allid NPOrpaMM Ha S3bIKax MPOTPAMMUPOBAHUS
BBICOKOT'O YPOBHSI.

Pazmen «HbopmanioHHbIe TEXHOJOTUW» TOCBSIMIEH BOMpPOCAM MPUMEHEHUS
MH()OPMAIIMOHHBIX TEXHOJIOTMHM, pealM30BaHHbIX B MPUKIAAHBIX HTPOTPAMMHBIX
NpOAyKTaX W HHTEPHET-CEpBUCAX, B TOM 4YHUCJE B 3ajlauax aHajdu3a JaHHBIX,
HCIIOJIb30BaHUIO 0a3 JaHHBIX U AJIEKTPOHHBIX TAOJIUIL IJIs1 PEIICHUS MPUKIaJIHBIX 3a/1a4.

B mnpuBenénHom pganee coaepkaHuu ydyeOHoro mnpenmera «MHdopmatrkay
KYPCHUBOM BBIJICJICHBI JOTIOJHUTEIIBHBIE TEMBI, KOTOPhIE HE BXOJST B 00s3aTEIbHYIO
nporpaMMmy OOy4YeHUs, HO MOTYT OBITb MPEIIOKEHBI JUIsI H3YyYECHUS] OTICIbHBIM
MOTHUBUPOBAHHBIM U CITIOCOOHBIM O0YYAIOIIHMCSI.

114.5.10.  YrnyOonéHHblil ypoBeHb H3y4eHHs] WHOOPMATHUKUA PEKOMEHIIYyETCS
JUISL  TEXHOJOTHYECKOTO MpOQuUiIs, OpPUEHTUPOBAHHOTO HA HWHXKEHEPHYID U
uHQOPMAITMOHHYI0  chephl  ACATENBHOCTU. YTIYONEHHBIM YpPOBEHb  HM3yYCHHUS
uHQOpPMATUKNA OO0ECTIeUnBACT: MOATOTOBKY OOYYarOIIMXCA, OPHUCHTHUPOBAHHBIX Ha
CHCIUANTBHOCTY B 00MacTh WHQPOPMANMOHHBIX TEXHOJOTUA W  WHKEHEPHBIC
CHEIUATILHOCTH, Yy4YacTHE B TMPOEKTHOW U HCCIENOBATEIbCKON JESTEIbHOCTH,
CBS3aHHOM C  COBPEMEHHBIMM  HAMPABJICHUSMH  OTpacid  MH(OPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTHM, MOJATOTOBKY K Y4YacTHIO B OJIMMIIHAJAX U claye
EnnnHoro rocy1apCcTBEHHOTO

’K3aMeHa 1o UHPOpMaTHUKeE.

114.5.11. IlocnemoBatenbHOCTh M3Y4YEHHUS] TEM B MpeAenax OJHOro Troja
0Oy4eHHsI MOKET ObITh U3MEHEHA 10 YCMOTPEHHUIO YUUTENs MPU MOJATOTOBKE paboueit
MPOrpPaMMBbI U TTIOYPOUHOTO TIJIAHUPOBAHMS.

114.5.12.  OOmee YWCIO YacoB, PEKOMCHJIOBAHHBIX IS  H3yYCHHS
uHpopmatuku - 272 ygaca: B 10 xiacce - 136 gacoB (4 yaca B Hegenmo), B 11 kmacce -
136 yacoB (4 yaca B HEZIEIIIO).

114.6. Co nepxanue o0yuenus B 10 kiacce.

114.6.1. [udpoBas rpaMOTHOCTB.

TpeOoBaHus TEXHUKU 0€30MaCHOCTU U TMTUEHBI IPU pabdOTe C KOMIBIOTEPAMU U
JIPYTUMH KOMITIOHEHTaMH IIU()POBOTO OKPYKEHHUS.

[IpuHUIMIBl PaOOTHI KOMIIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. ApXUTEKTypa HoH
Heiimana. ABTOMaThuyecKoe BBIMOJHEHHUE MPOTrpaMMbl IpoiieccopoM. OrnepaTuBHas,
MOCTOSIHHAsI W JOJITOBpeMeHHass mnaMatb. OOMeH MJaHHBIMM C TOMOIIBIO IIHH.
KonTpomnneps! BHemHUX ycTpoicTB. [IpsiMoit 1ocTyn K maMATH.

OCHOBHBIE TEHJIEHIIMU PA3BUTHSA KOMITBIOTEPHBIX TexHosoruil. [lapamienbHbie
BbIUMCJIEHUA. MHoromnpoueccopHbsie cucrtembl. CynepkommnbloTepsl. PacnpenenéHnbie
BBIYUCIIUTEIbHBIE CHCTEMBI W 00paboTKa OONbINMX AaHHBIX. MoOWMIIBHBIE ITH(POBHIC
YCTPOMCTBA U UX POJIb B KOMMYHHUKaIUIX. BCTpOeHHbIE KOMIIBIOTEPHI.

MuxkpokoHTposiepsl. PoOoTH3MpOBaHHBIE TPOU3BOICTBA.



[TporpammHoOe oOecreueHre KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. Buabl
nporpaMMHOro oOecredeHuss W UX HazHaueHue. (OcoOeHHOCTH MPOrpaMMHOIO
oOecrieueHus: MOOWIIbHBIX ycTpoucTB. [lapamiensHoe nporpammupoBanue. CUCTEMHOE
nporpaMMHoe oOecrieueHue. OmnepaluOHHbIE CUCTEMbl. YTUIUTHL. JlpaliBepbl
yCTporcTB. MHCTAIALMS U IENHCTAUISILIS IPOrPaMMHOIO 00€CTIEUEeHHUS.

@aitnoBbie cucteMbl. [IpuHIMOB pa3MmelnieHUuss U HMEHOBaHHWS (ailyioB B
nosroBpeMeHHor namatu. [ladnonsl 11t onucanus rpymi (aisos.

[Iporpammuoe obecnieueHue. JIMleH3UPOBAHKE MPOTrPAMMHOTO OOECeUYEeHUs U
uupoBeix pecypcoB. I[IpompuerapHoe U cBOOOJHOE MpOrpaMMHOE OOecreYeHHe.
KoMmMepueckoe U HEKOMMEPYECKOE HCIIOJIb30BAaHUE MPOTPAMMHOIO OOECIEUYEeHHs U
uppoBeIXx pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIIMBaeMasi 3aKOHOJATEIbCTBOM
Poccuiickonn  @enepanuu 32 HENPABOMEPHOE  MCIIOJIB30BAHUE  ITPOIPAMMHOIO
obecrieueHus: ¥ HUPPOBBIX PECYPCOB.

[IpyHIMIOBI TOCTPOEHHST M aIlapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Ceresble mpotokoibl. Cetb MHTEpHET. Anpecanus B cetu MHTepHeT. [IpoTokoiibl cTeka
TCP/IP. CucteMa TOMEHHBIX UMEH.

Pasnenenne [P-cetm Ha mnoxacetm ¢ nomompblo Macok mnoacereid. CereBoe
aaAMUHUCTpUpoBaHue. llomydyeHne HaHHBIX O CETEBbIX HACTPOMKaxX KOMIIbIOTEpA.
[IpoBepka HaIMUHUS CBA3M C y370M ceTu. OnpeneneHne MapmpyTa IBUKEHUS ITAKETOB.

Bune! nestensHoctu B cetu  MuTepHer. CepBuckl MHTEpHETA.

[' eoundopManvoHHBIE CHUCTEMBI. [ €OJOKAIMOHHBIE CEPBHUCHI PEATHLHOTO
BpEMEHU (HarpuMmep, JoKalusi MOOMIBHBIX Tele(OHOB, ONMpeneeHUe 3arpy>KeHHOCTH
aBTOMAarucTpasieil), MHTEPHET-TOPTOBIIsl, OpOHUPOBAHUE OUIIETOB M TOCTUHUII.

['ocynapcTBEHHBIE 3JIEKTPOHHBIE CcepBUCHI U ycayrd. ConuanbHble CETH -
OpraHu3anys KOJJIEKTUBHOTO B3aHUMOJCHCTBHUS W oOMeHa JAaHHbIMH. CeTeBOMl ATHKET:
npaBwia MOBeAeHUsT B KubepmpocTpaHcTBe. [IpobieMa MOMIMHHOCTH TOTYy4YEHHOU
uHpopmaruu. OTKpBITEIE 00pa30BaTEILHBIE PECYPCHI.

TexHOreHHblE W SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C MCIOJb30BAaHUEM
MH(OPMAIMOHHO-KOMMYHUKALIMOHHBIX ~ TeXHOJOrMi. OOmue npodaeMbl 3alUThI
uH(popMalmu 1 UHPOpMalMOHHON Oe3omacHocTu. CpeAcTBa 3aluThl UHPOpPMALUU B
KOMITIBIOTEPAX, KOMIIBIOTEPHBIX CETSAX W aBTOMATU3MPOBAHHBIX HH(GOPMAIIMOHHBIX
cuctemax. [IpaBoBoe obOecrieuenue nHGHOPMAIMOHHON OE30aCHOCTH.

[IpenoTBpamnieHue HECaHKIIMOHUPOBAHHOTO JOCTyTa K JUYHOU
KOH(MUICHIIUATBFHON WHGOPMAIIMK, XpaHSAUIEHCS Ha TMEePCOHAIBHOM KOMIIBIOTEPE,
MOOMJIBHBIX yCTpOMCTBax. BpegoHocHoe mporpamMmHOe 00O€creueHrne M CIOCOOBI
O0opbObl ¢ HHUM. AHTHUBHpPYCHbIE MporpaMmbl. OpraHuzanus JHYHOTO apxuBa
unpopmaruu. PezepBHoe konupoBanue. [laponbHas 3amuTa apxusa.

[IudpoBanne nanapix. CumMMeTpudHbie W HecuMMmeTpudHble mHUbpsL. [udps
npoctoii 3amenbl. Ludp Lezaps. udp Buwxenepa. Anroputm mudposanust RSA.



114.6.2. Teoperndeckrne 0CHOBBI HH(POPMATHKHU.

Nudopmanus, manapie W 3HaHWs. MHPOpManMOHHBIE MPOIECCHI B TMPHUPOJIE,
TEXHHUKE U OOIIECTBE.

HenpepblBHbIE W JUCKPETHBIE BEJIMYMHBI U cUrHalbl. HeobxogumocThb
JUCKpEeTU3ali  HWHPOpMAIMK, TMpeJHAa3HAYECHHOW [UJIsi XpaHEHWs, Mepeayud U
00paboOTKH B LIUPPOBBIX CUCTEMAX.

JIBonuHoe  KoaupoBaHue. PaBHOMEpHBIE W HEPaBHOMEPHBIE  KOJIBI.
JlekonupoBaHue COOOIIEHUM, 3alMCaHHBIX C TOMOIIBI0 HEPAaBHOMEPHBIX KOJIOB.
VYcenoBue @ano. ITocTpoeHre 0IHO3HAYHO AEKOIUPYEMBIX KOJOB € IMOMOIIBIO JEPEBA.
Eaunaunel u3Mepenus konuuectBa uHGopMmaruu. AndaBUTHBIA MOIXOJ K OIEHKE
KOJIM4YeCTBa MHPOPMAIIUH.

Cucrembl cuucieHus. Pa3BépHyTas 3amuch IENBIX W JIPOOHBIX YHUCET B
MO3UIIMOHHOW cucteme cuuciieHus. CBOWCTBa TMO3UIMOHHOM 3alHdCH  YHUCHA!
KOJIMYeCcTBO IMdp B 3ammMcH, MPHU3HAK JETUMOCTH YHCIa HAa OCHOBAaHUE CHCTEMBI
CUMCIICHHS. AJITOPUTM IIEpeBOJAA LEIOT0 4ucia W3 P-WYHOW CHCTEMBI CUUCIICHUS B
JNECATUYHYI0. AJITOPUTM TNE€peBOJAa KOHEYHOM P-nuHON npoOu B JIECATUYHYIO.
AJITOpUTM MEPEeBOJIA 1IEJION0 YUCIA U3 JIECITUYHOM CHCTEMBbI CUMCIICHHUS B P-UuHylo.
[lepeBon KOHEUHOW necATUYHOM Apodu B P-nunyro. JlBowuHas, BOoCbMEpHYHAs H
IIECTHAIIATepUYHAs CHUCTEMbl CYHUCJICHHUS, CBS3b MEXIYy HHUMH. ApudpMeThudecKue
oTepalyy B MO3UIMOHHBIX CUCTeMaX CUUCIICHUs. TponyHas ypaBHOBEIICHHAS CUCTEMa
cUuCieHUs. JIBONYHO " IECATUYHAS] CUCTEMA CUMCIICHHUS.

Konuposanue TekctoB. KomupoBka ASCII. OnnobGaiiTHbIe KOAMPOBKU. CTaHIapT
UNICODE. Koauposka UTF-8. Onpenenenue napopmanimoHHOro 00bEMa TEKCTOBBIX
COOO1IEHU.

KomupoBanne uzobpaxkenuii. Onenka nHPOPMAIMOHHOTO 00bEMa TpaduuecKux
JAHHBIX TIPU 33JlaHHBIX pa3pelieHur W TIyOWHE KOAupoBaHMS I1BeTa. L[BeTOBBIE
monenu. BekrtopHoe komupoBanue. Popmarsl rpaduueckux Qaitnon. Tpéxmepnas
rpaduka. @pakranbHas rpapuka.

KonupoBanue 3Byka. OlieHKa HHPOPMAIMOHHOTO 00bEMA 3BYKOBBIX JJAHHBIX TTPU
3aJIaHHBIX YaCTOTE AUCKPETU3AIMU U PA3PSTHOCTH KOJAUPOBAHUSI.

Aunre6pa noruku. [ToHsiTue Bbhicka3zbiBaHus. Bbicka3bIiBaTelIbHbIE (POPMBI

(mpenukatel). KBaHTOPHI CyIIECTBOBaHMS U BCEOOITHOCTH.

Jlornyeckue omnepauuu. TaOmuipl HUCTUHHOCTH. JlorMdyeckue BBIPAKEHUS.
Jlornyeckue ToxkaecTBa. J[OKa3aTENbCTBO JIOTUYECKUX TOXKIECTB C MOMOIIBIO TaOJIHI]
WMCTUHHOCTH. JIornueckue ornepanuy 1 ornepainny HajJi MHOKECTBAMH.

3akoHbl anreOphl JIOTUKH. OKBUBAJICHTHBIC MPEoOpa30BaHUS JIOTUUECKHUX
BbIpaKCHUU. JIornueckue ypaBHEHUsI U CUCTEMbI YPABHEHU .

Jlornyeckne (QyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOMKHBIX JIOTHUECKHX
(GyHKIMI OT KOJIMYeCTBA apryMeHTOB. [1oJIHbIe CUCTEMBI JIOTMYECKUX (DYHKIUH.



Kanonunueckue dbopMbI JIOTUYECKUX BBIPAKCHUU. CoBepllieHHbIE
J3BIOHKTUBHBIE U KOHBIOHKTUBHBIE HOPMAaJIbHbBIE (DOPMBI, aJITOPUTMbI UX MOCTPOCHUS
1o TabJInIe ICTUHHOCTH.

Jlormueckue »sneMEHTHI B cocTaBe Kommbiotepa. Tpurrep. Cymmarop.
MHuoropa3psasaslii  cymmarop. IlocTpoeHne cxem Ha JIOTMYECKMX JJIEMEHTaX [0
3aJaHHOMY JIOTMYECKOMY BBIPAXEHHUIO. 3alMuCh JIOTUYECKOTO BBIPAXKEHUA IO
JIOTUYECKOU CXEME.

[IpencraBieHne LENbIX YHCEN B NaMITH KOMIbOTEpAa. OrpaHUYeHHOCTh
JMana3oHa 4Kcell IpU OIPaHUYEHUN KOJIMYECTBA pa3psanoB. llepenonnenue paspsaaHon
ceTkH. be33HakoBble U 3HAKOBbIE JTaHHbIE. 3HAKOBBIN OUT. JIBOMYHBIN JJOTIOIHUTEIbHBIN
KO/l OTPULIATEJIbHBIX YUCEIL.

[TobutoBbie soruueckue omnepanuu. Jlorunueckuii, apudmMeTuyeckuii u
nukaudeckui  cauru.  llludpoBanne ¢  moMompr0  MOOWTOBOM  OMEpAIMH
«uckmoyaroniee MJIN».

[IpencraBiieHHE BEIIECTBEHHBIX YHCEI B MAMATH KOMIIbIOTEpA. 3HAYAIIas 4acTh U
nopAoK uucna. /mana3oH 3HaueHWil BelleCTBEHHBbIX yucen. IIpobnembl XpaHeHus
BEILIECTBEHHBIX 4YMCEJN, CBA3aHHBIE C OrPAaHUYECHHEM KOJMYECTBA Pa3psIOB.
BeinonHeHne omnepanuii ¢ BEMIECTBEHHBIMM YMCJIAMH, HAKOIUIEHHWE OIIMOOK MIpH
BBIYUCIICHUSX.

114.6.3. AJNTOpUTMBI U IPOTPAMMUPOBAHUE.

OmnpeneneHne BO3MOXKHBIX PE3yJIbTaTOB pabOThl MPOCTEHIIMX aJTOPUTMOB
YOPABJICHHUSI HUCHOJHUTEISIMU W BBIYMCIMUTENBHBIX aJIropuTMoB. OmnpeneneHue
UCXOJHBIX JaHHBIX, IPU KOTOPHIX aJITOPUTM MOKET JaTh TpeOyeMblil pe3yJsbTar.

Oralbl pelmeHus 3a/1a4 Ha KoMmierotepe. THCTpyMEHTalbHbIE CPECTBA:

TPAHCIATOP, OTIAAUUK, NpoGMIUpOBIIKMK. Kommuimsauus u UHTEpHpeTanus
nporpaMm. BupTyaibHble MalIvHbI.

WuTerpupoBanHass  cpena  pa3paboTku.  Meroabl  OTIaAKM — [POTPaMM.
Hcnonb3zoBanue TpacCHpOBOYHbIX Tabmuu. Otnamounslid  BbIBOA. llomaroBoe
BBIITOJTHEHUE MTPOTpaMMbl. Toukn octaHoBa. [IpocMOTp 3HaYEHUI IEPEMEHHBIX.

A3pik nporpammupoBanus (Python, Java, C++,  C#). Tunsl 1aHHBIX:

LIEJIOUYHCIICHHBIE, BEIICCTBEHHBIC, CHMBOJIBHBIE, JIOTHYECKHE. BeTBieHus.
Cnoxnple  ycnoBua. Huxnael ¢ ycnoBueM. [{uknbsl 1O HEpPEMEHHOM.
B3anMo03aMeHseMOCTh pa3IMYHbIX BUAOB LHUKIOB. MHBapmanT nukia. CocraBiieHHE
LIMKJIA C UCIIOJIb30BAHUEM 3apaHee ONPEEIIEHHOIO HHBAPUAHTA IUKIIA.

JlokymentupoBanue mnporpamMm. lMcnosb3oBanue kommeHTtapues. lloaroroska
ONMCaHUA POIPAMMBI U UHCTPYKLIUHN IS ITOJI30BATEIIA.

AaroputMbel 00pabOTKM HATypaJbHBIX YHCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CHCTEMax CUMCJICHMS: pa30MeHHe 3alKucH YHcia Ha OTAeNbHbIe HU(PBI, HAXOXKICHUE
CYMMBI U MIPOU3BEACHUS U, HAXOKACHUE MAaKCUMaIbHOU (MUHUMAIBLHOW) UG PHI.



HaxoxxneHue Bcex MNpPOCTBIX 4YMCEN B 3aJaHHOM auana3oHe. llpencraBienue
yuciaa B BHUJIE HAOOpa MPOCTBHIX COMHOXUTENEH. ANTOpUTM OBICTPOTrO BO3BEACHHS B
CTENEHb.

OOpaboTka JaHHBIX, XpaHsAmMxcd B (aiyiax. TexkcToBble W JBOMYHbBIE (ailiibl.
daitnioBble epeMeHHbIe ((aiinoBbie ykazarenn). Utenue u3 daiina. 3anuch B aiin.

Pa3buenue 3agaun Ha momazamgauu. lloamporpammel (mpouenypbl U (QyHKIUH).
Pekypcusi. PexypcuBHbie 00beKThI ((pakTansl). PekypcuBHbie TpoLeaypbl U (QYHKIIHMH.
Hcnonb3oBaHue cTeKa JUisl OpraHu3alui PEKypPCUBHBIX BBI30BOB.

Hcnonb3oBanue  cTaHAapTHONM  OMOMMOTEKM  sI3bIKA  MPOTPAMMHMPOBAHUS.
[Toaxnroyenne OUOTMOTEK MOANPOTPAMM CTOPOHHUX MpoU3BOAUTENEH. MOMYIbHBIM
IIPUHIIUI IOCTPOCHUS IIPOIPaMM.

Uucnennple MeTobl. TouHOEe M TpHOMMKEHHOE pelieHus 3agaun. YucieHHbIe
METOJbl PELIEHUS YpaBHEHMI: MeTOoJ mepedopa, METOJ TOJOBUHHOTO JIEJECHUS.
[Tpubnmx€HHOe BBHIYUCICHUE JJIMH KPUBBIX. Bbamcinenue miomane ¢Guryp ¢
MOMOILBIO YUCJIEHHBIX METOAOB (METOJ MPSIMOYTIOJBHUKOB, MeTol Tpareuuii). [lonck
MakcuMyMma (MUHUMYyMa) (QYHKUAA OJHOM NEPEeMEHHOM METOJIOM IOJOBHHHOIO
JIEJICHUSL.

OOpaboTka  CUMBOJIBHBIX  JaHHbIX.  BcTpoeHHble  (yHKIMM  sI3bIKa
MpOrpaMMHUPOBaHUsL I O0OpaOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI OOpabOTKHU
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSBJICHUN CHUMBOJA B CTPOKE, pazOueHue
CTPOKM Ha CJoBa MO MPOOETbHBIM CHUMBOJIAM, IOUCK MOACTPOKM BHYTPU JAHHOU
CTPOKH, 3aME€HA HaWJICHHOW MOJCTPOKUA HA APYTYHO CTPOKY. I'eHepanus BcexX CIOB B
HEKOTOpOM alihaBUTE, yAOBIETBOPSIONINX 3aJaHHbIM orpaHuueHusM. [IpeoGpasoBanue
Yuciia B CHUMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBsl M MOCIENOBaTeIbHOCTH  4Wcel. BpluucieHne  000OIIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MAacCHMBa WJIM YHUCJIOBOW IIOCJIENI0BATEIBHOCTH (CYyMMBI,
NPOU3BENICHUS, CPEIHEr0 apU(PMETHUYECKOTO, MHUHUMAJIBHOTO W MaKCHUMaJbHOTO
AJIIEMEHTOB, KOJUYECTBA 3JIEMEHTOB, YJOBJIETBOPSAIOIIMX 3aJaHHOMY YCIIOBHIO).
JInHEeWHBIN MMONCK 33TaHHOTO 3HAYEHUSI B MACCHBE.

CopTtupoBka oAgHOMEpHOro maccuBa. IIpocTeie METOIbI COPTUPOBKH (METON
ny3bIpbka, METO/ BbIOOpa, COpTUPOBKA BcTaBkamu). COpTUpPOBKaA cClUsIHHEM. bbicTpas
coptupoBka maccuBa (anroputm Quicksort). J[BOMYHBI MOUCK B OTCOPTHUPOBAHHOM
MacCHBE.

JIBymMepHbIE MacCUBBl (MaTpullbl). AJTOPUTMBI  00paOOTKH  JIBYMEPHBIX
MacCHBOB: 3allOJJHEHUE JIBYMEPHOI'O YHCJIOBOIO MacCHBa IO 3aJaHHBIM IIPABUIIAM,
IIOMCK 3JIEMEHTa B JBYMEPHOM MAacCUBE, BBIUHCIECHHE MaKCUMyMa (MUHUMyMa) H
CYMMBI 3JIEMEHTOB JIByMEPHOT'O MAaCcCHBa, IEPECTAHOBKA CTPOK U CTOJIOIIOB IBYMEPHOTO
MacCHBa.

114.6.4. HNupopmaninoHHbIE TEXHOJIOTHH.



TexcroBbiii  mporeccop. PenmaktupoBanne u  ¢dopmatupoBanue. [IpoBepka
opporpapun u rpammaruku. CpeacTBa TOWCKA M aBTO3aMEHbI B TEKCTOBOM
npoueccope. Mcnonb3oBanue ctuneil. CTpyKTYpUPOBAHHBIE TEKCTOBBIE JTOKYMEHTHI.
CHocku, ornasinenue. KosmnexktuBHas pabota ¢ JokymMeHTaMu. WHCTpyMeHTHI
pPELIEH3UPOBAHUs B TEKCTOBBIX Mpoleccopax. Obnaunble cepBUCHL. [lenoBas nepenucka.
Pedepar. [lpaBuna uutupoBaHUsT MUCTOYHUKOB M odopmieHUs OuOnuorpaduueckux
cceuiok. OdopmiieHue CIUCKa JUTEepaTypbl. 3HAKOMCTBO C KOMITBIOTEPHOU BEPCTKOM
Tekcta. TexHuueckue cpeacTBa BBojAa TekcTa. Crenuanu3nupoBaHHBIE CpEACTBa
peOaKTUPOBaHUS MaTEMAaTUYECKUX TEKCTOB.

Anamu3 naHHbIX. OCHOBHBIE 33/lauyd  aHajIW3a [JaHHBIX: IIPOTHO3MPOBAHUE,
KJIaccuuKanus, KiacTepusanus, aHanu3 oTkinoHeHui. [locienoBaTenbHOCTh pelieHus
3aa4 aHaju3a JaHHbIX: COOp MEpBUYHBIX JAHHBIX, OYMCTKA M OLEHKAa KadecTBa
JAHHBIX, BBIOOP W/MJIM MOCTPOCHHE MOJENH, MPeoOpa30oBaHUE JAHHBIX, BU3yalu3alus
JAHHBIX, UHTEpIIpETaIs pe3yiapTaToB. [IporpaMMHbIe CpeACTBA U MHTEPHET-CEPBUCHI
Ui 00paOOTKU M TPEJCTaBICHUs JAaHHBIX. bonbiine naHHble. MammHHOE 00y4YeHHe.
NHTEenneKkTyanbHbli aHAIN3 JaHHBIX.

AHanu3 JaHHBIX C TIOMOLIBIO 3JEKTPOHHBIX TaOnul. BeluucIEHHE CyMMBI,
cpenHero apuMeTHuecKkoro, HauOOJbIIEr0 (HAaUMEHbBILIEr0) 3HAYECHMs JAHAra3oHa.
Boruncnenne kosdduimeHTa KoppensuMd JABYX psAAoB  JaHHbBIX. [locTtpoenue
CTONIOYATHIX, JIMHEHYATBIX W KPyroBbix nuarpamm. Iloctpoenue rpaduxoB (yHKIMMA.
[TonGop nuHUYM TpeHaa, pelieHne 3aa4 IPOrHO3UPOBaHMUSL.

UucneHHOEe  pELIEHHWE YpaBHEHMM ¢ TOMOIIbIO moAdopa  mapaMmerpa.
OnTumu3anys Kak ITOMCK HaWydllero pelIeHHs B 3aJaHHbIX ycioBusX. Llenesas
¢byHkus, orpanuyeHus. JIokanpHble W TNI00aIbHBIH MUHUMYMBI 11€J1€BOM (DyHKLUU.
Pemenue 3a1a4 onTUMHU3AIMH C TIOMOUIBIO AJIEKTPOHHBIX TAOIUII.

114.7. Conep>xanue o0yuenus B 11 xiacce.

114.7.1. Teopetnuecknue 0CHOBbI HH(POPMATUKH.

Teopernyeckue MOAXOAbl K OLIEHKE KOJMYeCTBA HHQOpMaUuu. 3aKOH
apnutuBHocTH uHGpopmanuu. @Dopmyna Xaprau. HMHpopmanuss U BEpOSTHOCTD.
®opmyna llleHHOHA.

Anroputmsl cxkatus gaHHbiX. Anroput™m RLE. Anroputm Xaddmana. Anroputm
LZW. Anroputmsl C:kaTusi JaHHBIX C MOTEPSIMU. Y MEHbIIIEHUE TITyOUHBI KOJAUPOBAHUS
useta. OcHOBHBIE Ujeu anroputmoB cxkarust JPEG, MP3.

CkopocTh  Iepefaud  JaHHBIX. 3aBHUCHUMOCTb BpPEMEHHM Iepeladyd  OT
MHPOPMALIMOHHOTO 00BbEMa JaHHBIX W XapaKTEpUCTHK KaHana CBsA3U. [lpuuunb
BO3HUKHOBEHUS OLIMOOK IpH nepeaaye AaHHbIX. Koapl, mo3Bosstonye 0OHapyKuBaTh
Y HUCIIPABJIATH OUIMOKH, BO3HUKAIOILIUE MPH Nepeadye JaHHbIX. PaccTosiHue XsmMMmuHra.
KonupoBanwne ¢ moBroperrem 6utos. Koasr XammuHra.

Cuctembl. KOMIIOHEHTHI cUCTEMBI U UX B3auMoeiicTBie. CucTeMHbIH 3D (exT.



VYmpasienue kak nHGOpMaIMOHHKIN nporiecc. OOpaTHas CBsI3b.

Monenn n mopenupoBanue. Llens mopenupoBanus. CoOOTBETCTBHE MOJEIU
MOJIEIUPYEMOMY OOBEKTY WM HpoLeccy, Leau MojaeaupoBaHus. DopManu3anus
NPUKIAJHBIX 3a7a4.

[IpencraBiieHne pe3ysbTaTOB MOJIEIUPOBAHMS B BUJE, YAOOHOM JUIsl BOCIIPUSTHS
yesnoBekoM. ['paduueckoe npencrapieHue JaHHBIX (CXEMBbl, TAOIHIIbI, TpaduKn).

I'padbl. OcHoBHble TOHATHSA. Bunbl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUl]  CMEXKHOCTH, BECOBBIX  MAaTpHI], CIHCKOB CMEXKHOCTH. PerieHue
QITOPUTMHUUYECKUX 3a/1ay, CBA3AHHBIX C aHAIN30M TpadoB (MOCTpPOEHHE ONTHUMAIBHOIO
NyTH MEXAY BepIIMHAMH Tpada, omnpeaeneHre KOIMUecTBa Pa3iudHbIX MyTeld MEXITy
BEPIIMHAMHU OPUEHTUPOBAHHOTO AIMKINYECKOTOo rpada).

HepeBbs. bunapnoe nepeBo. [lepeBbs momcka. CriocoOwsl o0xonma Jepesa.
[IpencraBnenne apupMETHIECKUX BHIPAKECHU B BUJIE JepeBa. JIUCKpETHBIE UTPHI IBYX
UTPOKOB ¢ noyTHOM nHpopmarmeit. [loctpoenue nepeBa nepedopa BapuaHTOB, ONUCAHNE
CTpaTeTuu UTPhl B TaOMW4YHOW (opme. BBIUTPHINIHBIE W TPOUTPHINTHBIC TTO3HITHH.
BriurpeiiiiHbie CTpaTeruu.

CpeacrBa HMCKYCCTBEHHOro HHTeIiekTa. CepBUCHI MAIlMHHOIO IE€peBoja |
pacno3HaBaHusl yCTHOW peun. KorHutuBHbIE cepBHUCHL. MaeHTHpuKauus W MNOUCK
n300pakeHuid, pacrno3HaBanue nuil. CamooOydaromuecs: cucteMmbl. VMICKyCCTBEHHBIM
WMHTEUVIEKT B KOMIBIOTEPHBIX uUrpax. Mcronb3oBaHWEe METOJOB HCKYCCTBEHHOIO
MHTEJVIEKTa B OOy4arolux cucreMax. lcrnonb3oBaHWE METOJOB HCKYCCTBEHHOIO
UHTENIEKTa B  pobotorexHuke. WMutepner Bemei. IlepcriekTuBBl  pa3BUTHS
KOMITBIOTEPHBIX MHTEJUIEKTYaJIbHbBIX cUCTEM. HelipoHHBIE ceTu.

114.7.2. AJNTOPUTMBI U IPOTPAMMUPOBAHUE.

dopmanu3anus NOHATHUS anropurma. MammHa TerOpuUHra Kak yHHUBEpCallbHas
MoJienb Berurcienni. Tesuc YUépua-TrropuHra.

OneHka CIO0KHOCTM BbIUKCICHUH. Bpems pa®oTel M 00BEM HCIONB3YyEMOM
NaMsATH, UX 3aBUCUMOCTb OT pa3Mepa MCXOJIHBIX JaHHBIX. OIEHKa acCUMITOTHYECKOU
CIIOKHOCTH aJTOPUTMOB. AJITOPUTMBI TMOJMHOMHAIBHOM cliokHOCTU. [lepebopHbie
anroput™bl. [IpuMepbl pazIMYHBIX AJITOPUTMOB PEIICHHUS OAHOW 3aJlaud, KOTOpbIE
UMEIOT Pa3InyHYI0

CJIOXHOCTHD.

[Tonck MpoCThIX YUCEN B 3aJaHHOM JMANa30HE C MOMOIIBIO aIrOPUTMa «PELIETO
Opatochenar.

MHuoropa3zpsaHbie 1eIble YUCIa, 3a1a91 JUIMHHON apu(METHUKH.

CrnoBapu (accoruaTUBHBIE MAaCCUBBI, 0TOOpaxeHus). Xoam-tadnuiibl. [loctpoenue
as(paBUTHO-YACTOTHOTO CJIOBAps JUIsl 3a1aHHOTO TEKCTA.

Crexu. AHanu3 NOPaBWIBHOCTH CKOOOYHOTO BBIpaXKeHHs. Bpruucienue
apru(MeTHYecKOro BHIPAKEHHUs, 3aITMCAHHOTO B MOCTPHUKCHON (hopme.



Ouepenu. Mcnonp3oBanue ouepenn Juisl BPpEMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. IlocTtpoeHne MHHHMAIBLHOIO OCTOBHOTO JepeBa
B3BEILIEHHOTO CBSI3HOTO HEOPHUEHTHPOBAHHOTO Tpacda. KonmnuecTBO pa3iauuHbIX MyTen
MEXAy BEpUIMHAMHU OPUEHTUPOBAHHOTO allMKINYECKOro rpada. Aaroputm JedKkcTpsl.

HepeBbs. Peanmnsanus nepeBa ¢ NMOMOLIBIO CCBUIOYHBIX CTPYKTYyp. J(BonuHBbIE
(bunapubie) gaepeBbs. llocTpoeHuwe gepeBa sl 3aJaHHOTO  apUPMETUUECKOTO
BbIpaKeHUs. PexypcuBHBIE anropuTmbel 00xona nepeBa. Mcmonb3oBaHue CTeKa U
ouepeau sl 00Xoj1a AepeBa.

JlnHamMu4eckoe NMporpaMMUpOBaHUE KaK METOJ PEUICHHUS 3a7ad C COXpaHEHUEM
IIPOMEKYTOUHBIX PE3YyJIbTaTOB. 3aJadyd, pPEIIAeMble C IOMOINBI JHHAMHYECKOIO
IPOrpaMMUPOBAHUsS: BBIYUCIEHUE PEKYPCUBHBIX (PYHKIMH, MOACUET KOJIMYECTBA
BAapUAHTOB, 3aJa4d ONTUMU3ALINH.

[Tonsitue 006 OOBEKTHO-OPUEHTUPOBAHHOM THporpamMmupoBanuu. OOBEKTHl U
kimaccel. CBoiicTBa W METOABl O00BEKTOB. OOBEKTHO-OPHEHTHPOBAHHBIN aHAIN3.
PazpaboTka nmporpaMM Ha  OCHOBE  OOBEKTHO-OPMEHTHPOBAHHOTO  MOIXOJA.
WNHuKkancynsuus, HacjaeA0BaHKe, MOTUMOP(U3M.

Cpeabl  ObicTpoit pa3paboTku mnporpamm. [IpoextupoBaHue uHTEpPeiica
noJyib3oBaTesd. Mcrnoiab30BaHME TOTOBBIX YINPABISEMBIX 3JIEMEHTOB IJIA MOCTPOCHHUS

uHTEpPeEiica.

O630p SA3BIKOB IpOrpaMMHUPOBAHUS. [Tonsitue 0 napajgurmax
IPOrpaMMHUPOBAHHUSL.

114.7.3. NudopmarimoHHbie TEXHOIOTHH

Drarnbl KOMIBIOTEPHO-MATEMATHYECKOTO MOJICIIMPOBAHUS: TIOCTAHOBKA 3a/1a4H,

pa3paboTka MOJEIH, TECTUPOBAHHME MOJCIH, KOMITBIOTEPHBIA DSKCIIEPUMEHT,
aHaJIU3 Pe3yJbTaTOB MOJICITUPOBAHHUSI.

Jluckpern3anuss NOpH  MaTEeMaTHYCCKOM  MOJICIMPOBAHWHM  HEIPEPBHIBHBIX
nporieccoB. MopenupoBanue IBIKEHUS. MoJenupoBaHWe OWOJOTHYECKUX CHUCTEM.
MaremaTudeckne MOJETM B OKOHOMHKE. BBIUNCIUTENBHBIE OSKCIEPUMEHTHI C
MOJICIISIMH.

O6paboTka pe3yJabTaTOB JKCIEpUMEHTa. MeTOoJ, HaMMEHBIIUX KBaJpPaToB.
OneHka 4YHUCIOBBIX  IMApaMETPOB  MOJICTUPYEMBIX OOBEKTOB M IPOIICCCOB.
BoccranoBiieHre 3aBUCHMOCTEH 110 pe3yJibTaTaM dKCIIEpUMEHTA.

BepostHOCTHBIE MOJIEJIN. MeTtonasl Momnrte-Kapiio. Muranmonnoe
MozenupoBaHue. CHCTEMbI MACCOBOT'O OOCTYKMBaHUSI.

Tabnuuneie (pensairoHHbIe) 0a3bl NaHHBIX. Tabnuila - MpeCcTaBICHUE CBEJACHUIN
00 ogHOTHHHEIX 00BekTax. Ilone, 3ammcek. Kirou Tabmmipl. PaboTa ¢ roroBoii 0a3oi
JTAHHBIX. 3arojHeHue 0a3bl JaHHBIX. [lowWck, copTHpoBKa W (HUIBTpALMS JTaHHBIX.
3ampockl Ha BBIOOPKY MaHHBIX. 3ampoOChl C IMapaMeTpamMu. BeramciseMbplie TOJS B
3amnpocax.



MHuororabnuunbie 0a3bl JaHHBIX. THIIBI CBs3ed Mexay Tabnunamu. BHermmHui
kimo4. LlemocTHOCTh 6a3bl TaHHBIX. 3aPOCHl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

WNutepuer-nipunoxenus. [IoHsaTHE O CEpBEpHOM M KIMEHTCKOM 4YaCTSAX CaWTa.
TexXHOIOTUs «KJIUEHT - CEPBEP», €€ JOCTOMHCTBA U HeaocTaTKu. OCHOBHI si3bika HTML
n kackagueix Tabmui ctwie (CSS). Cuenapum Ha sizbike JavaScript. dopmbl Ha
BeOCTpaHHUIIE.

Pa3melienne BeO-caiiToB. Yciayra XocTUHTa. 3arpy3ka (haijioB Ha CaT.

BBoa wu300pakeHHl ¢ HCMOJIB30BAaHUEM Pa3JIMYHBIX MUGPOBBIX YCTPOUCTB
(dpoBbIX QoToanmapaToB U MHUKPOCKOIIOB, BHUICOKaMep, CKaHEpPOB U APYIHX
ycTpoiicTB). ['padumueckuit pemakrop. Pazpemenue. Kampupopanue. VcmpaBienue
[IEPCIEKTUBBI. I'mcrorpamma. Koppexkuuss  ypoBHei, KOppEeKIMs  IBETa.
OO6eciBeunBaHue IIBETHBIX M300paxkeHuil. Petyibs. Pabora ¢ obnactsamu. OuiabTpsl.

MHorocnoiiaple u300pakeHus. TekcroBele ciaow. Macka cios. Kananbl.
CoxpaneHnue BbIIeNIeHHON oOmactu. [loaroToBka wmmtocTpanuidi i BeO-CaTOB.
AHHMHPOBaHHBIE NU300paKEHUS.

BekrtopHas rpaduka. [I[pumutuBel. I3MeHeHHne NopsiiKa 3JIEMEHTOB.

BeipaBHuBaHue, pacnpenenenue. ['pynnuposka. Kpussie. @opmaTel BEKTOPHBIX
pUCYHKOB. Vcnionb30BaHue KOHTYpOB. Bekropu3zanus pacTpoBbIX H300paxeHU .

[IpyHOMNBI TOCTPOCHUS U PENAKTHUPOBAHUSA TPEXMEPHBIX Monenend. CeTouHble
Mojenu. Marepuansl.  MojaenupoBaHUE€ ~ MCTOYHUKOB  OCBelleHusA.  Kamepsl.
AnmutuBHble TexHonoruu (3D-mpuntepsl). IloHATHE O BUPTyalbHON pPEaTbLHOCTH U
JIOTIOJITHEHHOU pEeaIbHOCTH.

114.8. Ilnanupyemble pe3yJbTaThl OCBOCHMSI MPOrpaMMbl MO HHGOPMATHUKE
(yriyOn€éHHBIN ypOBEHb) HA YPOBHE CPEIHETO O0IIero o0pa3oBaHus.

114.8.1. JIM9HOCTHBIE PEe3yJbTaThl OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
OOy4JarImuXcs PyKOBOJCTBOBATHCS  CHOPMHPOBAHHONW  BHYTPCHHEW  IMO3HIIHEH
JUYHOCTH, CUCTEMOH IIEHHOCTHBIX OPUEHTAINH, MO3UTUBHBIX BHYTPCHHUX YOCKICHHUM,
COOTBETCTBYIOIIUX TPAJULHUOHHBIM LIEHHOCTSAM POCCHUICKOIrO OOILECTBA, PaCIIMPEHUE
JKU3HEHHOTO OIBITa W OIbITa ACATEIBHOCTH B IMPOLECCE pPEAIM3ALUHU CPEICTBAMU
y4eOHOTr0 IIpeAMETa OCHOBHBIX HANPABICHUN BOCTIUTATEIHLHOM IS TEILHOCTH.

114.8.2. B pesynbprare nzyuenus nH(QpOpMaTHKU Ha YPOBHE CPEIHETO OOIIETO
oOpa3zoBaHus y oOydaromerocss OyayT chOpMUPOBAHBI CIECIYIOMINE JUYHOCTHBIC
pe3yJIbTaThI:

1)  rpaxaaHCKOrO BOCIIUTAHUS:

OCO3HAHHME CBOMX KOHCTUTYIMOHHBIX MPaB U 00SA3aHHOCTEH, yBaKECHUE 3aKOHA U
MIPABOTIOPSIKA, COOIOCHNE OCHOBOIOJIATAIONIMX HOPM HH(POPMAIMOHHOTO TpaBa H
nH(OPMAITMOHHON O€30TTaCHOCTH;



FOTOBHOCTh ~ MPOTUBOCTOSITh  MJACOJOTHMM  JKCTPEMH3Ma,  HAl[MOHAIU3Ma,
KceHO()OOMHM, JTUCKPUMHHAIIMK 1O  COIMAJIbHBIM, PEJIUTHO3HBIM,  PACOBBIM,
HallMOHAJIbHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2)  NaTPUOTHUYECKOrO BOCHUTAHUSA:

[IEHHOCTHOE OTHOIIEHHE K MCTOPUYECKOMY HACJEAHI0, NOCTHKEeHUsIM Poccuu B
HayKe, MCKYCCTBE, TEXHOJIOTHSX, MOHHUMAaHUE 3HA4YCHUs WH(POPMATHKU KaK HAyKH B
JKU3HU COBPEMEHHOT'0 OOIIIECTBA;

3)  IyXOBHO-HPaBCTBEHHOTO BOCIHMTAHUS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBE/ICHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHbBIE pEIICHUS,
OPUEHTHUPYSACh HA MOPAIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJIE B CETH
WNutepner;

4)  SCTETUYECKOIo BOCIIUTAHUS:

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA;

CIIOCOOHOCTh BOCHPUHUMATH pa3JIMUHbIE BHUJIBI HMCKYCCTBAa, B TOM YHUCIE
OCHOBAHHOI'O HA UCMOJIb30BAaHUH UH(OPMALIMOHHBIX TEXHOJIOTHIA;

5)  ¢uBMYECKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH 3JI0POBOTO M O€30MacHOr0 o0pasa >KHU3HHU, OTBETCTBEHHOTO
OTHOILIGHHSI K CBOEMY 3JI0POBbIO, B TOM YHCJI€ 3a CYET COOJIOJICHHS TpeOOBaHMIA
0e30mMacHON JKCIUTyaTalldd CPEJICTB HH(DPOPMAIMOHHBIX W KOMMYHHUKaIIMOHHBIX
TEXHOJIOTUH;

6)  TPYIOBOTO BOCITUTAHUS:

FOTOBHOCTb K AKTUBHOM [JIEATEIBHOCTH TEXHOJOTMYECKOW W  COLMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSATEIHHO
BBITIOJIHSATh TaKylO JEATEIbHOCTD;

uHTEpeC K chepam mnpodecCHOHATBHONW JEATEIHHOCTH, CBS3aHHBIM  C
MHQOpPMATUKON, MPOrpaMMUPOBAHUEM U  HH(POPMAIMOHHBIMU  TEXHOJOTUSIMHU,
OCHOBaHHBIMU Ha JOCTHXXEHUSX HaykKu HHGOPMATUKM UM HAYYHO-TEXHUYECKOTO
nporpecca, yMEHUE COBEpIIAaThb OCO3HAaHHBIM BbBIOOp Oyaymed npodeccun u
peaTu30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHUIO HA MTPOTSHKECHUHU
BCEH KM3HU;

7)  DKOJOTMYECKOTO BOCIUTAHUS:

OCO3HAHHME TJIOOATBHOTO XapakTepa SKOJOTUYECKHX MpodJieM M MyTel ux
pemieHus, B TOM  4YHCI€ C  Y4ETOM  BO3MOXHOCTeM  WMH(OpMaAImOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8)  LEHHOCTH HAYyYHOrO MO3HAHUS:



c(OPMUPOBAHHOCTb ~ MHPOBO33PEHMs, COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO

pa3BUTHS  HAyKH, JIOCTHOKEHHSIM  HAayYHO-TEXHUYECKOrO  Iporpecca u
OOLIECTBEHHON MPAKTHKH, 3a CYET MOHUMAHUA POJIUM HMHPOPMALMOHHBIX PECYpPCOB,
MH()OPMAIIMOHHBIX MPOIECCOB U UHGOPMAIMOHHBIX TEXHOJOTHM B YCIOBUAX IIU(DPOBOM
TpaHchOpMaLK MHOTUX cep KU3HH COBPEMEHHOTO 00IIECTBA;

OCO3HAHME UEHHOCTH HAy4YHOH JESTENbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO U UCCIIEOBATENIbCKYIO ACSATEIbHOCTh MHIUBUIyAIbHO U B TPYIIIIE.

B nporuiecce MOCTHMXEHUSI TUYHOCTHBIX PE3YyJIbTaTOB OCBOEHHUS MPOrPaMMBbI T10
uHpopMaTKe Yy OOYYaIOMIMXCS COBEPIICHCTBYETCS HMOIMOHAIBHBIN WHTEJUIEKT,
MpeanoIaralmii copMUpOBaHHOCTD:

CaMOPETYJIMPOBAHUs, BKJIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE TMOBEJIEHUE, CIIOCOOHOCTh AN TUPOBATHCS K SMOIIMOHATBHBIM
W3MEHEHUSM U TIPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMU, BKJIIOYAIOIIEH CTpEMJICHHE K JOCTIKCHUIO LETu U
yCIexy, ONTUMH3M, HHUIMATUBHOCTh, YMEHHE JIEMCTBOBATb, HUCXOHSl U3 CBOMX
BO3MOKHOCTEH;

AMIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBaTh €ro TMPU OCYIIECTBICHUH KOMMYHHMKAIIMHM, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOUAIOIIMX CIOCOOHOCTHh BBICTpaMBaTh OTHOLIEHUS C
JPYTUMU JIIOJAbMU, 3a00TUTHCS, MIPOSIBIATH UHTEPEC U pa3peliaTb KOHPIUKTHI.

114.8.3. B pesynbrare uzydenusi nHQOpMATUKHA Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus y oOyuaromerocs OyayT copMUpoBaHbBI METANpeIMETHBIC PE3yJIbTaThI,
OTPaXEHHBIE B YHUBEPCAJTbHBIX YYEOHBIX NEUCTBHUSIX, & UMEHHO - MO3HABaTEIbHBIC
YHUBEpCAIbHBIC Y4YeOHBbIC JCHCTBUS, KOMMYHHKATHBHBIC YHHUBEpPCAJIbHBIC Y4eOHBIC
JNEUCTBUSI, PETyJISTUBHBbIE YHUBEpCAIbHbIE y4YeOHBIE  JICUCTBUSA, COBMECTHas
NEeSATENBHOCTb.

114.8.3.1. OBnageHne yHUBEPCAIbHBIMU [TO3HABATENIBHBIMU JEHCTBUSAMU:

1)  ©a30BbIe JOTUYECKUE ACHCTBUS:

CaMOCTOATENBHO (OPMYIUPOBATH U aAKTyaJIU3UPOBATH MPOOIIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBINA MPU3HAK WJIM OCHOBAHUS JJI CPAaBHEHUS,

KJaccuduKauy u 0000IIeHHUS;

ONpENENATh 1EIN JeATEIbHOCTH, 3a7aBaTh MapaMeTpbl W KPUTEPUU HX
JOCTIDKCHUSI;, BBISIBISATH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B PacCMAaTPUBAEMBIX
SBJICHUSX; pa3pabaTbIiBaTh IUJIaH PEHICHUS MPOOJIEMbI ¢ y4€TOM aHAIM3a MUMEIOITUXCS
MaTepHATBHBIX ¥ HEMATEPUATIbHBIX PECYPCOB;



BHOCUTh KOPPEKTHBBI B JESITEIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YyJIbTATOB
TEJI5IM, OLICHUBATh PUCKH TIOCIIEACTBUMN JACSITCIBHOCTH;

KOOPJIMHUPOBATh M BBIMOJIHATH PAab0OTy B YCIOBUSX PEaTbHOTO, BUPTYATHLHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH JKHU3HEHHBIX MTPOOJIEM.

2) 0a30BBIE UCCIEN0BATEILCKUAE IEUCTBUS:

BJIAJCTh HAaBBIKAMU YyYeOHO-HCCIICIOBATEIIBCKON M TMPOCKTHON JESITCIBHOCTH,
HaBBIKAMHM pa3pelIeHus MpooJieM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATCILHOMY
MOWCKY METOJIOB DEIICHUS NMPAKTUYECKUX 3a/lay, MPUMEHEHHUIO Pa3IUYHbIX METO/0B
MO3HAHUS,

OCYHIIECTBIISITh PA3IUYHBIC BUbI JCSITEILHOCTH IO MOJTYYEHUIO HOBOTO 3HAHMSI,
€ro HWHTEpHpeTaluy, MpPeoOpa3oBaHUI0 U TMPUMEHEHHIO B PA3IUYHBIX Y4YEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPH CO3/IaHUU YIEOHBIX U COIUATBHBIX TTPOEKTOB;

dbopMHpOBaTh HAYYHBIA THUI MBIIIICHUS, BIAJACTh HAYYHOM TEPMHHOJOTHEH,
KITFOUEBBIMU TTOHATUSIMU U METOJIAMH,

CTaBUTh M  (OpPMYJIMpOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOMN
NEATETHHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIISITh  TIPUYMHHO-CIICICTBEHHBIE CBS3M M aKTyaJU3WpOBaTh  3ajady,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHHsS, HaXOAUTh apryMEHTHI JUIS JT0OKa3aTelIbCTBA CBOMX
YTBEPKJICHUM, 33]1aBaTh MMapaMeTPhbl K KPUTCPUH PEIIICHHUS,

aHAJIM3UPOBATh MOJIYYCHHBIC B XOJI€ PEHICHUS 3a/layd pe3yibTaThl, KPUTHUECKH
OLICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3BMEHEHHE B HOBBIX YCIIOBUSX; 1aBATh
OIICHKY HOBBIM CHUTYaIlMsiM, OIIEHUBAaTh NPHUOOPETEHHBIA OIBIT; OCYIIECTBISAThH
I[eJICHANPABIICHHBI  TOWUCK TEepeHoca CPEeACTB U CIOCOOOB  JIEHCTBUS B
po¢eCCHOHAIILHYIO CPEIy;

YMETh TEPEHOCUTh 3HAHWS B TIO3HABATEIBHYIO M MPAKTHUYECKYIO 00JIacTu
KU3HEICATCITLHOCTH;

yMETh WHTETPUPOBATh 3HAHWUS W3 PA3HBIX MPEAMETHBIX 00IacTEH; BBHIIBUTAThH
HOBBIC HJCH, TIPEJiaraTh OPUTHHAILHBIC MOJXOAbl M PEIICHUS, CTABUTh MPOOJIEMBI H
3aJ1a4yM, IOMyCKAIOIINEe aTbTEPHATHBHBIC PEIIICHUS.

3) paborta ¢ uHpopmaruei:

BJIAJCTh HABBIKAMH TIOJyYCHHUS WH(GOPMAIMK W3 HCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSATEIILHO OCYIIECTBJISATh MOUCK, aHAJIU3, CUCTEMATU3ALMIO U HHTEPIPETAIUIO
uH(pOpPMAIUHU PA3IMYHBIX BUIOB U (DOPM MPECTaBICHUS;

CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (popMaTax ¢ yu€TOM Ha3HAUYCHUS UH(POPMAIIUU U
1IEJICBOM ayIUTOPUH, BEIOMpast ONTUMAIBHYIO (OpMY TIPEICTABICHUS U BU3yaJIU3alliH;

OIICHMBATh JIOCTOBEPHOCTh, JIETUTUMHOCTh HWHGpOpMAIHK, €€ COOTBETCTBUE
MIPABOBBIM M MOPAIBHO-ITUIECKUM HOPMaM;



UCIIOJIb30BaTh CPeICTBa MH(POPMAIIMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJIOTUN
B PCIICHUA KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPTaHU3AIMOHHBIX 3a/1ad C
coOmoieHneM  TpeOOBaHMWIA  JPrOHOMUKH, TEXHUKH OE€30MaCHOCTH, THUTHECHBI,
pecypcocOepexeHns, MPaBOBBIX M JATHYECKMX HOPM, HOPM HH(DOPMALMOHHOU
0e30macHOCTH;

BJIa/IeTh HAaBBIKAMHU PACTO3HABAHMS M 3alIUTHl WH(GOpMaNnu, WHHOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

114.8.3.2. OBnageHue yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSAMU:

1) oOreHue:

OCYUIECTBIISITh KOMMYHHUKAIIUK BO BCceX cdepax KU3HH;

pacro3HaBaTb HeBepOalbHBIE CpelIcTBa OOIIEHHsS, IOHUMAaTh 3HAYEHHE
COILIMAJIbHBIX 3HAKOB, PACMO3HABATh MPEANOCHUTKMA KOH(DIUKTHBIX CUTYAIMi U CMSITYaTh
KOH(DIIUKTHI;

BJAQJ€Th  PA3NUYHBIMU  croco0amMu  OOIIEHHMS W B3aUMOJACHUCTBHUA,
apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(GIUKTHBIC CUTYaIUH;

pa3BEPHYTO M JIOTUYHO U3JaraTh CBOIO TOYKY 3pEHHS] C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2)  COBMeECTHas JESTEIbHOCTb:

NOHUMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIANBUAYATbHON
paboThI; BBIOMPATh TEMATHKYy M METOJbl COBMECTHBIX NEHCTBUU C y4ETOM OOIINX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIO0T0 YJieHa KOJUIEKTHUBA;

OpUHUMATh  LETM  COBMECTHOM  JEeATEIbHOCTH,  OpPraHU30BBIBaTH U
KOOPJMHUPOBATh JICMCTBUSI IO HWX JOCTHIKEHUIO: COCTAaBIISITh IUIAH JICMCTBU,
pacnpenenarb poiad ¢ Yy4€TOM MHEHHUH YYacCTHHMKOB, OOCYXJIaThb pe3yJIbTaThl
COBMECTHOM paboTHI;

OLIEHMBATh KAa4€CTBO CBOETO BKJAJa M KaXKJIOTO YYaCTHHKA KOMaHJABI B OOLIUI
pe3yabTaT 1Mo pa3padOTaHHBIM KPUTEPHSIM;

npearaTh HOBBIE TIPOEKTHI, OICHMBATh HWJAEH C TO3ULIWU HOBHU3HBI,
OPUTUHAJIBHOCTH, MPAKTUIECKON 3HAUNMOCTH;

OCYIIECTBIATH TO3UTUBHOE CTPATErMUECKOE TIOBEICHUE B PA3IMYHBIX CUTYAIHSIX,
IPOSIBISITH TBOPYECTBO M BOOOpaKeHHE, OBITh MHUIIMATHBHBIM.

114.8.3.3. OBnageHue yHUBEPCAIBHBIMU PETYIATUBHBIMU ACHCTBUSIMU:

1)  camoopraHuzamus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENBHYIO JEATEIBHOCTh, BBISBISTH
npoOiemMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaul B 0Opa30BaTEILHOM
NeSITeNIbHOCTU U )KU3HEHHBIX CUTYallHsIX;

CaMOCTOSITETIHO COCTABJIATH IUIAH PEIICHUS MPOOJIEMBbI C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTCHUN; [aBaTh OIEHKY HOBBIM
CUTYaIUsIM;



paciivpsaTh paMKH Y4eOHOro MpeAMeTa Ha OCHOBE JIMYHBIX MPEINOYTEHHI;
JieNiaTh  OCO3HAaHHBIM BBIOOp, ApPryMEHTHpPOBATh €ro, OpaTb OTBETCTBEHHOCTh 3a
pELICHHUE;

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKON IPYAULUU B Pa3HBIX
00JacTsX 3HAHWM, IMOCTOSIHHO TNOBBIIIATH CBOM 0OOpa3oBaTENbHBIA W KYJIbTYPHBIN
YPOBEHb.

2)  CaMOKOHTpOJIb:

JaBaThb OLICHKY HOBBIM CHUTyalHUsM, BHOCUTb KOPPEKTHBBI B JESATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSIM;

BJIAJICTh HABBIKAMU MTO3HABATEILHON peIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX

JEUCTBUM W MBICIMTENBHBIX IMPOLECCOB, HX pE3yJbTaTOB U OCHOBAHWUI,
UCIOJIb30BaTh NPUEMBI peIeKCUH IS OLIEHKU CUTYallld, BEIOOpa BEPHOTO PELLICHUS;

OLICHMBAaTh PUCKH M CBOEBPEMEHHO IPUHUMATh PEUIEHUS [0 UX CHUKEHUIO;
IPUHUMATh MOTHBBI U @PTYMEHTBI IPYTUX IPU aHAJIU3€ PE3YJIbTATOB JIE€ATEIbHOCTH.

3)  npuHATHA ce0s U APYTHX:

PUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

OpUHUMATh MOTUBBI M apryMEHTbl JPYrux IMpU aHajdu3e pe3yJbTaToB
NEeSATENbHOCTH;

PU3HABATH CBOE MPABO U MPABO APYIHX HA OIMIUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOro YeI0BEKa.

114.8.4. [IpenMeTHbIe pe3ysbTaThl OCBOCHHUS MPOTrPaMMBbI MO WH(pOpMATHKE
yrayonénnoro ypoBHs B 10 kiacce.

B npouecce uzyuenus kypca uHpopMaTuku yriayOnéHHoro ypoBHs B 10 kiacce
oOyuaronmMucs OyayT JOCTUTHYTHI CIIEAYIOIINE IPEeIMETHBIE Pe3yIbTaThl:

BJIa/ICHUE TIPEJICTABICHUAMHU O POJIM MH(OPMALIMU U CBSI3aHHBIX C HEH MpoIeccoB
B IPUPOJIC, TEXHUKE U OOIIECTBE, MOHATUAMU «HHPOpPMAIUD, «MHPOPMAIIMOHHBIN
IpoLecc»,  «CHCTEMa»,  «KOMIIOHEHTBI  CUCTEMBD»,  «CHCTEMHBIA  3(hPeKT»,
«MH(QOPMALIMOHHASI CUCTEMAY», «CUCTEMA YIIPABICHUS;

BJIAJCHUE METOJlaMHU TOUCKa HHpopMauuu B ceth VIHTepHer, ymeHue
KPUTUYECKU OIIEHUBATh MH(OpMAIMIO, MOIYyYEeHHYIO U3 ceTu HTepHeT;

yMEHHUE XapaKTepu30BaTh OOJIbIIME JAHHBIC, MPUBOJUTH MPUMEPHl UCTOYHUKOB
UX TMOJYYEHUS! U HAMpaBIICHUS WCIIOJIb30BaHUS, YMEHHE KJIACCU(PUIIUPOBATH OCHOBHBIE
3a/layil aHalIu3a JAaHHBIX (IPOTHO3UWPOBaHUE, KiIacCUUKAIMs, KIacTepU3alus, aHaIu3
OTKJIOHEHHUH), TOHUMAaTh TOCJIEIOBATEILHOCTD PEIICHUS 3a/lay aHaIN3a JaHHBIX: cOOp
NEPBUYHBIX JaHHBIX, OYUCTKA M OIICHKA KauecTBa JaHHbBIX, BBIOOpP W/WJIM MOCTPOEHUE
MOJIeNH, TpeoOpa3oBaHME JIAHHBIX, BU3yalIM3allMsl JaHHBIX, HWHTEpIpeTalus
pE3yJIbTATOB;



NOHUMaHHE OCHOBHBIX [MPHUHIMIIOB YCTPOHCTBA H  (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX W MOOWJIBHBIX KOMIIBIOTEPOB, TEHICHIMA pPa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIAJCHUE HaBbIKAMHU padOThl C ONEpPAlMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIAMU [TPOTrPaMMHOTr0 0OecrieueHus Uil peuieHusl yueOHBIX 3a/1a4 10 BHIOpAaHHOU

creuanu3aluu;

HaJIM4KUe MPEJCTABICHUN O KOMIIBIOTEPHBIX CETSX M UX POJH B COBPEMEHHOM
Mupe, 0 0a30BBIX MPUHIUIAX OpraHU3ali ¥ (YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cerei, 00 O0OmWUX MpUHUMIAX pa3pabOTKU U (QYHKIMOHUPOBAHUS HHTEPHET-
MIPWIOKEHNM;

NOHMMaHUE yrpo3 MH(POPMAIMOHHOW 0€30IacHOCTH, MCIIOIb30BAHUE METO/IOB U
CPEJCTB TMPOTHUBOJCUCTBUS OJTHUM yrpo3aM, coOdoJieHne Mep 0e30macHOCTH,
OpEeJOTBpAlAlOINX ~ HE3aKOHHOE  paclpoOCTpaHEHHE  MEePCOHAIBHBIX  JaHHBIX,
coOmofieHne TpeOOBaHWM TEXHUKHM OE30MacCHOCTH W THUTHEHBI TMpu pabore ¢
KOMIBIOTEpAMH M APYTHUMU KOMIIOHEHTaMH IU(GPOBOTO OKPY>KEHUS, MOHMMAHUE
IIPaBOBBIX OCHOB HMCIOJb30BAHMS KOMIIBIOTEPHBIX MpOrpamm, 0a3 JaHHBIX U PaOOTHI B
cetu HTEpHET;

NOHMMAaHHWE OCHOBHBIX TPWHIUIIOB JHCKPETU3allMKd  Pa3jINYHbIX  BHJIOB
uH(popMaIi, YMEHHE ONPEAEIATh UHPOPMALMOHHBIN 00BEM TEKCTOBBIX, IPaPUUECKUX
Y 3BYKOBBIX JIAHHBIX MPU 3a/JaHHBIX MapaMeTpax JUCKPETU3aluU, YMEHHE ONpeaesiTh
CPEIHIOI0 CKOPOCTh NEpeauM JAHHBIX, OLIEHUBATh U3MEHEHUE BPEMEHHU Mepeaauu Mpu
M3MEHEHUHU UHPOPMAIIMOHHOT0 00bEMA JaHHBIX U XapaKTEPUCTUK KaHaya CBA3H;

YMEHHE HCIOJb30BaTh IPU PELIEHUU 3a/]ay CBOWCTBA MO3UIMOHHON 3amucu
quCcell, AITOPUTMA ITOCTPOEHHUS 3allMCH YHCIA B MO3ULUMOHHOW CHCTEME CUHUCIICHHS C
3aJJaHHBIM OCHOBAHHMEM M IOCTPOEHHS YHCJIA MO CTPOKE, COAEpKAIEH 3alKuCh 3TOrO
yyciia B NO3ULUMOHHOM CHUCTEME CUMCIEHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHHE
BBIMOJIHATH apu(METHUIECKHUE ONepallii B TO3UIIMOHHBIX CHCTEMax CUMCIICHHUS;

YMEHHUE BBINOJIHATh MPEOOpa3OBaHUs JIOTUYECKUX BBIPAXKEHUN, HCIOIb3Ys
3aKOHBI aJIreOpbl JIOTUKH, YMEHHUE CTPOUTH JIOTHYECKOE BHIPAKEHUE B TU3BbIOHKTUBHOU
U KOHBIOHKTHUBHOM HOpPMalbHBIX (OpMax IO 3aJaHHOM TaOJIMLE HWCTUHHOCTH,
UCCJEeI0BaTh 00JIaCTh HCTUHHOCTU BBICKA3bIBAHUS, COIEPKAIIETO IEPEMEHHbBIE, PEIIATh
HECJIOKHBIE JIOTUUECKHE YPAaBHEHHUS U CUCTEMbI YPAaBHEHHUI;

NOHMMaHHE 0a30BBIX AJITOPUTMOB OOpabOTKM YHUCIOBOM M  TEKCTOBOM
uHpopMaluu (3amuch 4Mcea B MO3ULMOHHON CHCTEME CUMCIICHMs, HaXOXKJEHUE BCEX
IOPOCTBIX YMCEN B 3aJaHHOM Juamna3oHe, 00pabOTKa MHOTOPa3psIHBIX LENbIX YUCEl,
aHaJln3 CHUMBOJIbHBIX CTPOK M JIPYTHX), QITOPUTMOB INOHMCKA M COPTHUPOBKH, YMEHUE
OTPEAETATh CIOKHOCTh M3yYaeMbIX B Kypce 0a30BbIX alrOpUTMOB (CyMMHUPOBaHUE
AJIIEMEHTOB MACCHBA,



COPTHPOBKA MacCcHBa, epeOOpHbIE aJTOPUTMBI, TBOMYHBIN MMOUCK) U MPUBOIUTH
IpPUMEPBI HECKOJIBKUX aIrOPUTMOB Pa3HOM CII0KHOCTH ISl pEIICHUS OJHOM 3a7a4u;

BJaJICHUE YHHUBEPCAJIbHBIM S3BIKOM TPOTPAMMHPOBAHHS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npeacraBieHus MU O 0a30BbIX THUIAX AAHHBIX U CTPYKTypax
JAHHBIX, YMEHHUE HCIIOJIb30BaTh OCHOBHBIE YIPABISIIONIME KOHCTPYKLUHU, yMEHUE
OCYUIECTBIJISITh AHAIU3 MPEIOKEHHON MPOrpaMMbl: OMPEAENATh Pe3yJbTaThl pabOThI
IpOrpaMMBbl TIPH 33/IaHHBIX HCXOJHBIX TaHHBIX, OMPEAENATh, MPU KaKUX HCXOIHBIX
JAHHBIX BO3MOXKHO TOJYYCHHE YKa3aHHBIX PE3yJIbTATOB, BHISBISTH JaHHBIE, KOTOPHIC
MOTYT IPHUBECTU K OHIMOKE B paboTe mporpammsl, (pOpMyIHUpOBaTH MPEATIOKEHUS 110
YJIy4IIEHUIO IPOTPaMMHOI0 KOJa;

YMEHHE  CO3[aBaTh  CTPYKTYpPUPOBAHHBIE  TEKCTOBbIE  JOKYMEHTHl U
JIEMOHCTPALlMOHHbIE MaTepuaibl C MCIOJb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJICTB U 00JIAUHBIX CEPBUCOB;

YMEHHE HCIIONb30BaTh 3JEKTPOHHBIC TAONMIIBI JJI aHalIu3a, MPEJCTABICHUS U
00paOOTKM [aHHBIX (BKJIIOYAs BBIYHUCICHHE CYyMMBI, CpPEOHEro apupMeTHYECKOro,
HanOOJbLIEr0 ¥ HAMMEHBIIET0 3HAaYEHUH, pEIEHNEe YPaBHEHU, BBIOOp ONTHUMAIBHOIO
pelieHus, MoA00p JIMHUK TPEHAA, PEIICHUE 3a7a4 IPOTHO3UPOBAHUSA).

114.8.5. [IpeameTHbIE pe3yabTaThl OCBOEHHUS MPOTPaMMbI MO MH(GOPMATHKE
yrayonénnoro ypoBHs B 11 kiacce.

B npouecce uzyuenusi kypca undopmatuku yriyosn€HHoro ypoBHs B 11 kiacce
oOyuaroumMucs OyayT JOCTUTHYTHI CIEAYIOINE IPEIMETHBIE PE3YIbTAThI:

YMEHHE CTPOUTb HEpPaBHOMEpHBbIE KOJbI, JOINYCKAIOIUE OAHO3HAYHOE
JEKOJMPOBaHUE CcOOOIIeHUN (TTpedUKCHBIE KOJIbI), UCIOIb30BaTh MPOCTEHUININE KOJIbI,
KOTOpBIE MO3BOJISIOT OOHAPYKMBAaTh M MCHPABIATh OMIMOKU NMpHU Iepenadye JaHHBIX,
CTPOUTH KOJl, OOECHEeYMBAIOIIMN HANUMEHbBIIYI0 BO3MOXKHYI CPEIHIOI JUIMHY
COOOIIEHUS MPU W3BECTHON YaCTOTE CUMBOJIOB, MOACHATH MPUHIUIIBI Pa0OTHI MIPOCTHIX
AJITOPUTMOB CXKAaTHsI TAHHBIX;

YyMEHUE peniaTh alrOpUTMUYECKUE 3a/]aud, CBSI3aHHBIE C aHAJIU30M TIpados
(3a7a4M MOCTPOEHHUS ONTUMAJIBHOTO MYTH MEXIY BeplIMHAMU Ipada, onpeneneHus
KOJMYECTBA Pa3IMYHbIX MyTeH MEXIAy BEPIIMHAMH OPUEHTUPOBAHHOTO AlMKINYECKOTO
rpada), ymMeHue HCMONb30BaTh JE€PEBbS NpPHU aHAIM3€ W IMOCTPOECHUU KOJIOB W s
NPEICTaBICHUA apu(METUYECKUX BBIPAKCHH, TNPU PEIICHWW 3aJad MOWCKa U
COPTUPOBKH, YMEHHUE CTPOUTH JIEPEBO UTPHI IO 33JAHHOMY AITOPUTMY, pa3padaTbiBaTh
¥ 00OCHOBBIBAaTh BHIUTPBIIIHYIO CTPATETHUIO UTPBI;

yMeHHe pa3pabarThiBaTh M peaiu30BbIBaTh B BHUAE MpOorpaMM 0a3oBbIC
aJITCOPUTMbI, YMEHHE MCIIOJIb30BATh B IPOrpaMMax JIaHHbIE Pa3IMYHbIX TUIIOB C YYETOM
OrpaHUYECHHUI Ha JUAaNa30H UX BO3MOXKHBIX 3HAUCHUN, MPUMEHATH MPU PEILICHUH 3a/1a4
CTPYKTYpBhl JaHHBIX (CIHMCKH, CJIOBapH, CTEKH, OYEpEaH, JEPEBbs), HCIOIb30BaTh
0a30BbIE OMepaI CO CTPYKTYpPaMH JaHHBIX, IPUMEHATh CTaHJAPTHBIE U COOCTBEHHBIC



MOATNIPOrpaMMBl  JIi  OOpaOOTKM YHCJIOBBIX JIAHHBIX M CHMBOJBHBIX  CTpPOK,
WCIIOIb30BaTh TIPH  pa3paboOTKe mporpaMM OHOJIHMOTEKH IOAIPOTpaMM, 3HATh
(yHKIIMOHAIBHBIE BO3MOKHOCTH HWHCTPYMEHTAIBHBIX CPEICTB Cpeabl pa3paboTKH,
YMEHHE HCIOJIb30BaTh CPEJCTBA OTJAJIKH MpOrpaMM B cCpelie MPOrpaMMHUPOBAHUS,
YMEHHUE JIOKYMEHTUPOBATh MPOTPAMMBbI;

yMEHUE CO37aBaTh BeO-CTPaHHULIbI;

BJIaJICHUE OCHOBHBIMU CBEJICHHMSIMHU O 0a3zax JaHHBIX, UX CTPYKTYype, CpPEeACTBax
CO3/IaHUs U PabOThl C HUMH, YMEHHE HMCIOJIb30BaTh TAOJMYHbBIC (PEIISIIMOHHBIC) 0a3bl
JAHHBIX (COCTaBIIATH 3alpochl B 0a3ax JaHHBIX, BBIMOJHITH COPTUPOBKY M ITOUCK
3amucedl B 0asze JaHHBIX, HAIOJHATH pa3paboTaHHYI0 0a3y JaHHBIX) M CIPABOYHBIC
CHUCTEMBI,

YMEHHUE HCIOJb30BaTh KOMIBIOTEPHO-MATEMATUUECKUE MOJCIM IS aHaIu3a
00BEKTOB W TIPOIECCOB: (HOPMyIMPOBATh IIE€Ib MOICIMPOBAHUS, BBITIOJHATH aHAJIN3
pEe3yJbTaTOB, MOJYYEHHBIX B XO0/€ MOJACIUPOBAHUS, OLIEHUBATh COOTBETCTBUE MOJIEIU
MOJEIUPYEMOMY OOBEKTY WM MPOIECCY, MPEACTABIATh PE3YIbTAThl MOJICTUPOBAHUS B
HATJISITHOM BHJIC;

yYMEHHE OpraHU30BBIBATH JIUYHOE MH(DOPMALIMOHHOE MPOCTPAHCTBO

C HCIOJIb30BAHHEM PA3JIUYHBIX CPEACTB IU(POBBIX TEXHOJOTHUM, MOHUMAaHUE
BO3MOXXHOCTEM  IU(PPOBBIX CEPBUCOB rOCYAAPCTBEHHBIX YCIYT, IU(PPOBBIX

o0pa3zoBaTeIbHbIX CEPBUCOB;

MMOHUMAaHUE OCHOBHBIX IPHUHIIUIIOB PabOThl, BO3MOXXHOCTEHM M OTrpaHUYCHUS
MIPUMEHEHHUSI TEXHOJOTHH MCKYCCTBEHHOTO MHTEIUIEKTa B PAa3IUYHBIX OO0JACTSX,
HaJu4Yue TPEACTaBICHUM O Kpyre pemaeMblx 3ajJad  MalldHHOTO  OOydYeHHS
(pacnio3HaBaHwUs,

KIaccupUKallMd W TPOTHO3MPOBAHMS)  HAIMYHME  IPEJACTaBICHHH 00
WCIIOIb30BaHUN WH(OPMAIIMOHHBIX TEXHOJOTHH B Pa3IMYHBIX MPO(EeCCHOHATBHBIX

cdepax.



