114. ®depepanbHaa paboyas nporpamma no y4yeGHOMy npeameTy
"UHdopmaTuka” (yrnybneHHbIN ypOBeHb).

114.1. depepanphas pabouass mporpamMma 1o ydeObnomy mnpenmery "HWupopmaruka'
(yrnyOneHHblli ypoBeHb) (mpenMerHas obOmnacth "Marematnka u  uHbopmaruka') (manee
COOTBETCTBEHHO - NIporpaMMa Mo HH(pOpMaruke, MHPOPMATHKA) BKIIOYACT MOSCHUTEIHHYIO
3allUCKY, COJCpKaHWE OOydYeHHs], IUIAHHUpPYEMBbIC pe3yIbTarhl OCBOCHHUS IPOrPaMMbl  I10
UH(pOpPMaTHKE.

114.2. TloscHuTenpHas 3amucka OTpakaeT oOmue Mead | 3aaadud  MHGOPMATUKH,
XapaKTePUCTUKY TCHXOJOTHYECKUX MPEANOChUIOK K €€ M3yYCHHIO OOYYaroIIMMHUCS, MECTO B
CTPYKTYpe Y4YeOHOro IUIaHa, a TakKe IOAXOAbl K OTOOpY COAepXaHHUs, K ONpPEICICHHUIO
MJIAHUPYEMBIX PE3YJBTATOB U K CTPYKTYpPE TEMATHUECKOTO IJIAHUPOBAHMUS.

114.3. Copepxxanue 0Oy4yeHHUS pPACKpbIBAaeT CONEp)KaTelbHbIE JIMHUU, KOTOPBIE
IpeJIaraloTcsl sl 00s3aTEIbHOTO M3YYSHHS B KaXKIOM KJIACCe Ha YPOBHE CPEIHEr0 OOIIero
o0pa3zoBaHws.

114.4. Ilnanupyemble pe3yapTaThl OCBOECHUS IPOrpaMMbl MO HMH(POPMATHUKE BKIHOYAIOT
JUYHOCTHBIE, METAlpeIMEeTHbIE PE3YJbTaThl 3a BECh MEpPHOA OOY4YEHHUS Ha YPOBHE CpEIHEro
o0mero o0pa3oBaHMSA, a TaKXKE IPEIMETHBIE TOCTIDKCHHS OOYyJaromIerocs 3a KaKAbIH Tox
o0yueHwus.

114.5. NMNossicHUTenbLHaA 3anucka.

114.5.1. Ilporpamma mo wunHdpopMmatuke (yriayOJeHHBIM YpOBEHb) Ha YpPOBHE CPEIHETO
oOmiero oopazoBaHus pa3paboTaHa Ha OCHOBE TPEOOBAaHUU K pe3yibTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl CpeIHero o0Iero oopazoBanus, npeactaBieHHsx B DI'OC COO,
a Takxe (enepanpHOM paboueit mporpaMMbl BOCIIUTAHUS.

114.5.2. IIporpamma 1o wH(GOPMATHUKE TAET MPEICTaBICHUE O IENSIX, OOIIel CTpareruu
oOy4eHusi, BOCIUTAHUS M pa3BUTHSA OOyyaloIIMXcs CpelACTBaMH y4eOHOro Mpeamera
"Unpopmaruka" Ha yrIyOJeHHOM YpOBHE, YCTAHaBIMBAeT oOO0S3aTeIbHOE IPEIMETHOE
COIEpXKaHUE, NPELyCMaTpUBaeT €ro CTPYKTYpUPOBaHUE IO pa3felaM M TeMaM Kypca,
ompejensieT pacmpeleNeHne ero Mo kigaccaMm  (roraM  HM3y4YeHHs), JlaeT IMpUMEpHOe
pacripefieieHe y4eOHBIX 4YacoB II0 TEMaTHMYECKUM pas3jiellaM Kypca M PEKOMEHAYEeMYIo
(mpuMepHyI0)  MOCJIEAOBATEIBHOCTh HUX  H3YyYEHUS C YYETOM  MEXIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX CBA3€H, JIOTUKM Y4eOHOTo TIpolecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaroIIIXCsl.

114.5.3. TlporpamMmma mo wHQpOpPMATHUKE OMpeENensieT KOJIMYEeCTBEHHBIE M Ka4eCTBEHHBIE
XapaKTCPUCTUKHU yqe6Horo Marepuajla I KaXAIoro roJda HW3Yy4YCHHUs, B TOM YHCIC IJId
COJIEPKATeTbHOTO HAIOJHEHUsSI Pa3HOro BHUAA KOHTPOJsS (MPOMEXYTOUHOM aTTecTaluu
00y4JaroIIMXCs, BCEPOCCUUCKUX MPOBEPOYHBIX padOT, TOCYIaPCTBEHHON UTOTOBOM aTTECTAIIHH).
[IporpaMmma 1o wuH(pOpPMATUKE SBISETCS OCHOBOW [IJISI COCTABICHHUS aBTOPCKUX YYEOHBIX
porpaMM U y4eOHUKOB, IOYPOUHOTO IJIAHUPOBAHUS Kypca yUUTEIIEM.

114.5.4. udopmaruka B cpeiHEM 00I1IeM 00pa30BaHUU OTPAXKAET:

CYITHOCTh HWH(OPMATHKK KaK HAYYHOW JUCHHUIUIMHBI, H3y4alolmed 3aKOHOMEPHOCTH
MPOTEKAaHUSI U BO3MOXXKHOCTH AaBTOMAaTH3allMd HWH()OPMALMOHHBIX MPOIECCOB B PA3IUYHBIX
cucTeMax;

OCHOBHBIE 00JaCTH MpPUMEHEHHs HWH(POPMATUKH, TPEXIE BCEro HH(POPMALMOHHBIC



TEXHOJIOTHH, YIIPABJICHUE U COIMaIbHYIO chepy;
MEXIUCUUIUTMHAPHBIN XapakTep HH(POpMaTHKU U HHPOPMALIUOHHON e TETbHOCTH.

114.5.5. Kypc uHbOpMaTHKU Ui YpOBHS CpenHero oOmero oOpa3oBaHUs SIBISETCS
3aBEPIIAIOIINM ITAllOM HENPEPBIBHOI MOATOTOBKH OOYy4YarOUIMXCsl B 00NacTd WH(POPMATUKU U
UH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHH, OMHMpaeTcs Ha COIEpKaHHe Kypca
MH(OPMATUKH YPOBHS OCHOBHOTO OOLIEro OOpa3oBaHUSI M OHBIT MOCTOSHHOTO MPHMCHEHHS
UH(POPMAITMOHHO-KOMMYHUKAITMOHHBIX ~ TEXHOJIOTHHM, JIaéT TEOPETHYECKOE OCMBICICHHE,
WHTEPIPETALUIO U 0000IIEHNE ITOTO OITBITA.

114.5.6. Pe3ynbrarsl yriayOJeHHOTO YPOBHS W3yueHUs yueOHoro npeamera "Mupopmaruka"
OPUEHTHPOBaHbl Ha IOJlyYeHHE KOMIIETEHTHOCTEH A mocieayrolel npodeccuoHaabHON
JeSITeIbHOCTH KaK B PaMKax JTAHHOHM MpeIMETHOH 001acTH, TaKk U B CMEXKHBIX C Hel 00JacTsX.
OHM BKJIIOYAIOT B cEO0sI:

OBJIAJICHUE KJIIOYEBBIMU MOHSTUSIMHU U 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX CTPOUTCS JaHHas
npeaMeTHas 00J7acTh, pacrmo3HaBaHHE COOTBETCTBYIOUIMX MM IPHU3HAKOB M B3aUMOCBSI3EH,
CIOCOOHOCTh JIEMOHCTPUPOBATh PA3JIMUHBIC TTOIXOAbl K U3yUYEHHUIO SIBICHUMN, XapaKTePHBIX IS
M3y4aeMoi MmpeIMeTHOM obmacTu;

YMCHHUEC pPEIIaTb THUIIOBBIC MNPAKTHYCCKUC W TCOPCTHYCCKUC 3adaqu, XaApPaKTCPHBIC JJIA
HCIIOJIB30BAHUA METOAOB U UHCTPYMCHTAPUA ,Z[aHHOI>'I HpCﬂMeTHOﬁ O6J'I3.CTI/I;

HaJW4Yue TMPEJCTABICHUNH O JaHHOW MpeAMETHOM 00JacTH Kak LEJOCTHOM TeopHuu
(COBOKYIHOCTH TE€OPHIi), OCHOBHBIX CBS35IX CO CMEXKHBIMU 007aCTAMU 3HAHUU.

114.5.7. B pamkax yroyOJIEHHOTO YpOBHS H3yueHUsT HH(OPMATHUKH OOECIeYyuBaETCS
IeJIeHaNpaBlieHHasl TOATOTOBKA O0YJaroLMXCsl K MPOJODKEHUIO 00pa30BaHUs B OpraHU3aIMIX
npo()eCCUOHAILHOTO 00pa30BaHUs IO CIEHUAIBHOCTAM, HEINOCPEICTBEHHO CBA3aHHBIM C
IU(GPOBBIMU  TEXHOJIOTUSIMH, TaKUM KaKk HpOTrpaMMHas WHXXEHepHs, WH(POPMalMOHHAs
0e30MmacHOCTh, MH(GOPMAIIMOHHBIE CHCTEMbl M TEXHOJIOIMHM, MOOWIIbHBIE CHCTEMbl U CETH,
OosblIMe TaHHbIE M MAlIMHHOE OOyuYeHHE, MPOMBIIIJICHHbBIM UHTEpHET BeleH, NCKYyCCTBEHHBIN
MHTEJIJIEKT, TEXHOJIOTMH OeCHpoBOIHON CBSA3M, POOOTOTEXHMKA, KBAHTOBBIE TEXHOJIOTUH,
CUCTEMBI PaCIpEEICHHOTO PeecTpa, TEXHOJIOIMH BUPTYaJIbHOM U IOTIOJTHEHHOHN peaabHOCTEN.

114.5.8. OcHoBHas 1enb u3ydeHus: yueoHoro npeamera "Mupopmaruka" Ha yrmyOieHHOM
ypoBHE cpeaHero oOmiero  oOpas3oBaHus -  oOecreyeHHe — JalbHEHMIIero  pa3BUTHS
MH(OPMAIIMOHHBIX KOMIIETEHIMH OOy4aromerocs, €ro TrOTOBHOCTHM K JKM3HHU B YCJIOBHUSX
pa3BUBarOIIErocss MH(OPMAIIMOHHOTO OOILIECTBa M BO3pACTAOLICH KOHKYPEHIMH Ha PpBIHKE
Tpyna. B cBsa3u ¢ atum nzyuenue unpopmaruku B 10 - 11 kitaccax 10KHO 00€CeunTh:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHHUSI, OCHOBAHHOTO Ha MOHMMAHUHM POJIU MH(POPMATHUKH,
MH(OPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOIIECTBE;

C(I)OpMI/IpOBaHHOCTB OCHOB JIOTHYCCKOTO U AJITOPUTMHUYCCKOTO MBIIIIJICHUS;

c(hOpMHPOBAHHOCTh YMEHUW pa3iaudarth (AKThl W OIEHKH, CPaBHUBATH OIICHOYHBIC
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMU OLIEHWBAHMS U CBS3b KPUTEPUEB C OINpPEACICHHOU
CHCTEMOM IIEHHOCTEH, MPOBEPATH HA JOCTOBEPHOCTH U 000011aTh HH(pOpMAITHIO;

c(OpMHUPOBAHHOCTH MPEICTABICHUNA O BIUSHUM MHPOPMAIIMOHHBIX TEXHOJIOTHNA HA >KU3Hb
YyeloBeKa B OOLIECTBE, IOHMMAaHHE COLMAJIBHOIO, SKOHOMUYECKOIO, MOJMTUYECKOTO,
KYJIBTYpHOIO,  IOPHUAUYECKOrO,  INPUPOJHOIO,  DPrOHOMHYECKOIO,  MEIULHUHCKOIO U



(U3HUOTOTMYECKOTO KOHTEKCTOB HH(POPMAITMOHHBIX TEXHOJIOTHIA;

MPUHATHE MPABOBBIX U ATHUECKHUX ACHEKTOB MH(OPMAIMOHHBIX TEXHOJOTHM, OCO3HAHHE
OTBETCTBEHHOCTH JIIO/ICH, BOBJICUEHHBIX B CO3JAHME W HCIIOJIb30BaHWE HH(POPMAIMOHHBIX
CHUCTEM, paclpocTpaHeHrue nHpopMaIny;

CO3JaHME YyCJIOBUH s  pPa3BUTUS HABBIKOB  y4yeOHOW, MPOEKTHOH, HAy4HO-
UCCIIEI0BATENILCKON M TBOPYECKON JEATEIbHOCTH, MOTUBALIMU O0YYAIOLIUXCS K CaMOPa3BUTHIO.

114.5.9. B conepxanun yuyebnoro mnpeamera "HMHopmaruka" BBIICIAIOTCS YETHIPE
TEeMaTU4YEeCKUX pasjena.

Paznen "LludppoBas rpaMOTHOCTH" TOCBAIIEH BOMPOCAM YCTPOWCTBA KOMITBIOTEPOB H
JPYTUX 3JIEMEHTOB LU(POBOIO OKPYXKEHHUS, BKIIOYAsl KOMIIBIOTEPHBIE CETH, HCIOJIb30BAaHHIO
CPEICTB ONEPALMOHHOW CcHCTEeMbI, pabore B ceTu VHTEpHET M HUCHONb30BAHUIO HHTEPHET-
CepBUCOB, HHPOPMALIMOHHOM OE30MIaCHOCTH.

Paznen "Teopernueckne oCHOBBI MH(POpPMATUKH" BKIIIOYACT B ceOsl MOHATHIHBIN ammapar
MH()OPMATHKH, BONPOCH KOAWPOBAaHUS WHOpMANWHU, U3MEpPEHUs HH(POPMAIIMOHHOTO OObeMa
JTAHHBIX, OCHOBBI aJIT€OphI JIOTMKH U KOMITBIOTEPHOTO MOJICITUPOBAHHUS.

Paznen "Anroputmsel U nporpaMMupoBaHue" HAIpaBJIEH HA Pa3BUTHE aITOPUTMHUYECKOTO
MBIIUICHHS], pa3pabOTKy ajlropuTMOB W OIEHKY HX CIIOXHOCTH, (POpMUpOBaHHE HAaBBIKOB
peann3alnuy NporpaMM Ha si3blKax MpOrpaMMUPOBAHUS BBICOKOTO YPOBHS.

Paznen  "MHopManmuoHHBIE  TEXHOJIOTMH"'  TOCBSIIEH  BONpPOCAaM  MPHUMEHEHHS
UH(POPMAILIMOHHBIX TEXHOJOTUH, pPeaJr30BaHHBIX B MPUKIAJHBIX MPOTPAMMHBIX MPOAYKTAX U
MHTEPHET-CEpBUCAX, B TOM YMCJIE B 3a/la4ax aHaju3a JaHHBIX, UCIOJb30BaHUIO 0a3 JaHHBIX U
AIIEKTPOHHBIX TaOIHUIL 1711 peIlIeHHs] TPUKJIAIHBIX 3aa4.

B mnpuBenennom mpanee copepxkanuu ydeOHoro mpenmera "MHdopmaruka"' KypcuBOM
BBIJICTICHBI JIOTIOJHUTENbHBIC TEMbI, KOTOPbIE HE BXOASAT B 00s3aT€NbHYIO TPOrpaMMy oOydeHus,
HO MOTYT OBITh MPEUIOKEHBI JUIsI M3y4EHUS OTACIbHBIM MOTHBHUPOBAHHBIM W CIOCOOHBIM
00yJaronmmcs.

114.5.10. VYrnyOneHHBI ypOBEHb M3y4eHHs] HWHQPOPMATUKU PEKOMEHIyeTcs Ul
TEXHOJIOTHUYECKOTO MPOo(duIIsl, OPUEHTUPOBAHHOTO Ha MHXKEHEPHYI0 U MH()OPMALIMOHHYIO cepbl
JeSTENIbHOCTH. YIIyOJNE€HHBIM ypOBEHb H3Y4E€HUs] HMH(OPMATHUKU OOECHeurBaeT: MOATOTOBKY
O0y4arolNXCsi, OPUEHTHPOBAHHBIX HA CIEUUAIBHOCTH B 0O0JACTHM WH(GOPMALMOHHBIX
TEXHOJIOTMH W HWH)KEHEPHbIE CIENHUAJbHOCTH, y4YacTHE B IPOEKTHOM M HCCIIeI0BaTeIbCKON
NeSITeIbHOCTH, CBSI3aHHOM C COBPEMEHHBIMM HAalpaBlICHUSIMH OTpacid HH(GOPMALMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, MOJATOTOBKY K YYacTHIO B OJMMMManax U caade EnumHoro
rOCy/IapCTBEHHOI'0 9K3aMeHa 110 MH(opMaTuke.

114.5.11. TlocnemoBaTeIbHOCTh U3YUYEHUSI TEM B MpEACIax OIHOTO Toga OOy4YeHHUs MOXKET
OBITH M3MEHEHA 110 YCMOTPEHUIO YUUTEIs MPH MOATOTOBKE pabouell mporpaMMbl U TIOypOYHOTO
TJIAaHUPOBAHMSL.

114.5.12. OOmiee 4ucio 4YacoB, PEKOMEHIOBAHHBIX IS W3y4eHHs] MHPOpPMATHKH - 272
gaca: B 10 xmacce - 136 gacos (4 yaca B Hezento), B 11 kimacce - 136 gacoB (4 yaca B Henenio).

114.5.12.1. Bo3MoO)xHa KOpPpPEKTHpPOBKAa OOILIEr0 4YHUCla YacoB, PEKOMEHIOBAHHBIX JIJIS
U3y4YeHHs IpeIMeTa, C y4eTOM MHIMBHIYaJIbHOIO MOJAX0Ja 00pa3oBaTelIbHBIX OPraHM3aLUi K
yIIyOJNIeHHOMY M3Y4EHUIO HH(OPMATUKH, B paMKaX COOJIIONCHHUS TUTHEHUYECKUX HOPMATHBOB K



HEIEeTBHOU 00pa30BaTeIbHOM HATPY3Ke.

114.6. CogepxxaHmne oby4eHuns B 10 knacce.
114.6.1. Ludposas rpaMOTHOCTb.

TpeOGoBanusi TeXHUKK O€30MACHOCTH M THTHUEHBI MIPH PabOTEe ¢ KOMIIBIOTEPAMHU U APYTHMHU
KOMIIOHEHTaMHU LIU(PPOBOIr0 OKPYKEHHS.

[TpuHIUTIIBL PaOOTHI KOMITBIOTEPOB M KOMITBIOTEPHBIX cUCTeM. ApxuTektypa ¢poH Heiimana.
ABTOMAaTH4YECKOE BBINOJHEHUE IPOrpaMMbl IpoueccopoM. OrneparuBHas, IOCTOSHHAs U
noAroBpeMeHHas mnamsaTb. OOMEH JaHHBIMH C MOMOIIBI0 MUH. KOHTpOJIepbl BHEIIHUX
ycTpoicTs. [IpsiMoit JOCTYM K MaMsTH.

OcHOBHbIE  TEHACHLUMM Ppa3BUTHS  KOMIIBIOTEPHBIX  TexHosioruid. [lapannenbHble
BbIUMCIIEHUs.  MHoronpoueccopusle  cucrembl.  CynepkommbroTepbl.  PacnpenenenHbie
BBIYUCIIUTENFHBIE CHCTEMBI M 00pa0oTKa O0MbIIMX NaHHBIX. MOOHIIBHBIE TM(POBBIE YCTPOHCTBA
U HUX poiab B KOMMYHMKalMAX. BcTpoeHHbIE KOMIBIOTEPBL. MUKPOKOHTPOJLIEPHI.
PobGoTtu3upoBaHHbIE TPOU3BOACTBA.

[IporpammHoe  oOecneueHHe  KOMIBIOTEPOB W KOMIIBIOTEPHBIX  CHUCTEM. Buabl
IPOrpaMMHOr0 oOecneueHuss U MX HazHaueHue. OcoOEHHOCTH MPOrpaMMHOIO OOecIeYeHUs
MOOWIBHBIX ycTpoiicTB. IlapamnensHoe nporpamMupoBanue. CHCTEMHOE IPOrpaMMHOE
oOecrnieuenue. OmnepalMOHHbIE cUCTEMBbl. YTUIUTHL. [lpaiiBepbl yctpoiictB. WHcrammsauus u
JEMHCTAJUIALMS IPOrPaMMHOI0 00eCeueHHs.

@aitnoBele cucTeMbl. [IpuHIUMIBI pa3MellleHuss 1 UMEHOBaHUS (aillioB B 10JTOBPEMEHHOMN
namstu. [1laGnons! s onucanus rpynn (aiinos.

[IporpamMmMHoe obecnieuenue. JInneH3npoBaHe MPOrpaMMHOro o0ecredeHns U HU(PPOBBIX
pecypcoB. IlponpuerapHoe u cBoOogHOE mporpaMMHoe obOecrnedeHue. Kommepueckoe u
HEKOMMEpPYECKOE HCIIOJIb30BAHUE MPOTrpaMMHOro oOecredyeHuss U LU(POBBIX PECYPCOB.
OTBeTCTBEHHOCTh, yCTAaHaBIMBaeMas 3akoHomarenbcTBOM  Poccuiickoin  ®Penepanuu  3a
HEIPAaBOMEPHOE HCIIOJIb30BAHUE TPOIPAMMHOT0 obecriedeH s U HU(POBBIX PECYpPCOB.

[IpyHUMIBI MOCTPOEHUsT M ammaparHble KOMIIOHEHThl KOMIBIOTEPHBIX cereil. CereBbie
nporokoiel. Cetb UnTepHeT. Anpecanus B cetu Unatepuert. [Ipotokonsl crexka TCP/IP. Cucrema
JIOMEHHBIX UMEH.

Pa3znenegne IP-cetT Ha moaceTH ¢ HOOMOIIBIO Macok Imoacereil. CeteBoe
aagmuHucTtpupoBanue. [lonydyeHue AaHHBIX O CETEBBIX HACTpoMKax KommbioTepa. [IpoBepka
HaJIN4YUig CBA3U C y3J'IOM CCTU. OnpeﬂeneHHe MapmpyTa JBUXXCHUA ITAKCTOB.

Bunst nesrensHoctn B cetn MutepHer. CepBuchl MHTepHera. ['eomHpopmannoHHbIe
CUCTEMBI. [ €0JIOKaIlMOHHBIE CEPBUCHI pPEaIbHOrO BpPEMEHM (HampuUMep, JOoKalMs MOOMIIbHBIX
Tene()OHOB,  OMNpeJeNIeHHe  3arpy’KeHHOCTHM  aBTOMarucrpaieil),  WHTepHEeT-TOPTOBII,
OpoHHUpOBaHUE OMIJIETOB U TOCTHUHHUII.

T'ocynapcTBeHHBIE ANIEKTPOHHBIE CepBUCH M yciayrd. ColuanbHble CETH - OpraHU3aIlUs
KOJUTSKTHBHOTO B3aWMOJCUCTBUS U oOMeHa MaHHbIMH. CeTeBOM 3THKET: NpaBWiIa MOBEICHHS B
kubepnpocTtpancTee. [Ipobnema moOmAMHHOCTH TOnMydeHHOH wuHpopmanuu. OTKpBITHIE
00pa3oBaTeIbHBIE PECYPCHI.

TexHoreHHble U PKOHOMUYECKHUE YIrpo3bl, CBA3aHHBIC C UCTIOJIb30BAHUCM I/IH(bOpMaI_II/IOHHO—



KOMMYHUKAIIHOHHBIX ~ TeXHosoruid.  OOmme  mpoOnembl  3amiThl  MHGOpMAaLUU U
uHpopmarmonHoir  O6e3onmacHocTH. CpencrtBa 3amuThl  WHPOPMAIMM B KOMITHIOTEpAX,
KOMIBIOTEPHBIX CETAX M AaBTOMATHU3UPOBAHHBIX MH(OPMALIMOHHBIX cuUcTeMax. llpaBoBoe
obecnieueHre HHPpOPMAITMOHHON OE30MTaCHOCTH.

[IpenoTBpallieHrie HECAHKIIMOHUPOBAHHOTO JIOCTYNA K JIMYHOW KOH(HUIACHIUATHLHON
UHpOpMaLMK, XpaHALIeWCs Ha MEPCOHAIBHOM KOMIIBIOTEpPE, MOOMJIBHBIX YCTPOWCTBAX.
BpenonocHoe mnporpamMHoe oOecrieyeHHEe M CIOCOOBI OOpbOBI C HUM. AHTHBHPYCHBIC
nporpamMmMbl. Opranusanust JM4HOro apxusa HH(opmauuu. PezepsHoe konuposanue. IlaponbHast
3alUTa apXUBa.

HIudpoBanue nanHbIXx. CHUMMETpUYHBIE U HecHMMeTpu4Hble mHUdpel. [udper npocroii
3amensl. [udp Lesaps. Hudp Buwkenepa. Anroputm mmdposanust RSA.

114.6.2. TeopeTu4ecKre OCHOBBI HH()OPMATHUKH.

WNudopmarus, nanaple n 3HaHus. MHPOpMaMOHHBIE TPOIECCHl B MPHPONE, TEXHUKE H
oO1recTBe.

HemnpeprsiBHBIE U NHUCKPETHBIC BEIWYUHBI M CUTHAIBL. HeoOXoaumocTh AMCKpPETU3ALNU
uH(pOpMaIIH, IPEIHA3HAYCHHON AT XpaHeHHUs], iepeadu 1 00paboTku B LU(POBBIX cUCTEMAaX.

JIBon4yHOe KonMpoBaHuE. PaBHOMEpHBIE W HEpPAaBHOMEpHBIE KOAblL. JlekonupoBaHUE
COOOIIEHNH, 3alUCaHHBIX C IOMOIIBIO HepaBHOMEpHBIX KoaoB. YcioBue Pano. IToctpoenue
OJTHO3HAYHO JEKOJUPYEMBIX KOAOB C IOMOINBIO JepeBa. EAMHUIBI M3MEPEHMS KOJIMYECTBa
uHpopmauu. An(paBUTHBIA NOAXO K OLIEHKE KOJIMYECTBa UH(OpMALIHH.

Cucremsl cuucnenusi. PazBepHyTas 3amuch LENbIX U JAPOOHBIX YHCEN B IMO3UIMOHHOMN
cucreMe cuucineHus. CBoicTBa MO3UIIMOHHOM 3allUCH YMCNA: KOJIMYECTBO IM(p B 3alHCH,
IPU3HAK JEJIMMOCTU YMCJIA HA OCHOBAHUE CHCTEMBI CUMCIIEHUS. AJTOPUTM IE€PEBOJA LIEJIOr0o
qucia U3 P-NuHOM CHCTEMBI CUMCIIEHUS B IECATUYHYIO. AJITOPUTM I1€pEBO/Ia KOHEUHOU P-nuHOM
IpoOU B AECATUUHYIO. AJITOPUTM MEPEBOAA LIEJIOT0 YUCIIA U3 IECATUYHONW CUCTEMBI CUUCIICHUS B
P-nunyto. IlepeBoa koHeuHO#l necsTMuHOW ApoOM B P-nunyro. /IBomyHas, BOocbMepUYHas U
[IECTHAATepUYHAas CUCTEMbI CUMCIICHHUS, CBSI3b MEXAY HUMU. ApHUpMETHUECKUE ONepaluu B
MO3ULIMOHHBIX CUCTEMax CYHUCIECHHUSA. TpouyHas YypaBHOBELIECHHAs CHUCTEMa CUYUCIICHUS.
JIBOMYHO-ECATUYHAS CUCTEMA CUMCIICHHUS.

KomaupoBanue texctoB. Komupoka ASCII. OpnobGailitHele konupoBku. CraHgapT
UNICODE. Komuposka UTF-8. Omnpenenenne HHPOPMALMOHHOTO 00bE€Ma TEKCTOBBIX
COOOILEHUH.

KomupoBanue mzobpaxenuit. OnieHka MHPOPMALIMOHHOTO 00beMa rpapuuecKux JTaHHBIX
OpY 3alaHHBIX pa3pelleHHH M TIyOMHe KoaupoBaHHs IBeTa. L[BeroBble Mozaenu. BekxtopHoe
koxupoBanue. @opmarsl rpapudeckux (paiinos. TpexmepHas rpaduka. OpakranbHas rpapuka.

KOI[I/IpOBaHI/IC 3BYKa. OL[GHKa I/IH(I)OpMaI_[I/IOHHOFO o0bema 3BYKOBBIX JAHHBIX ITPU 3aJaHHBIX
YaCTOTC JUCKPETU3ALUHN U PASPATHOCTHU KOAUPOBAHUSA.

Anrebpa noruxu. IloHsTHe BbICKa3bIBaHMs. BpIckasbiBaTenbHble (OPMBI (IIPEIUKATHI).
KBaHTOpBI CcyliecTBOBaHUS U BCEOOIIHOCTH.

Jlornyeckue omnepauuu. Tabmurpsl ucTUHHOCTH. Jlormueckue BbIpaxkeHus. Jlornyeckue
ToX/ecTBa. JlOKa3aTeNbCTBO JIOTMYECKMX TOXKIECTB C TOMOUIbIO TaOMUI] HMCTUHHOCTH.
Jlornyeckue onepanuu 1 onepanuy HaJ MHOKECTBAMM.



3aKkoHbI anreOphl JIOTMKA. ODKBUBAJICHTHBIE IMPEOOpPa30BaHUsl JIOTUYECKUX BBIPAKCHUH.
Jlornueckue ypaBHEHUSI U1 CUCTEMbI YPaBHEHUH.

Jlornyeckue (QpyHKIHH. 3aBUCUMOCTH KOJMYECTBA BO3MOXKHBIX JIOTHYECKHUX (YHKIHUH OT
KOJIMYECTBA apryMeHToB. [loHbIe cUCTEMBI JIOTHYECKUX (QYHKIUH.

Kanonnveckune Qopmbl Jornueckux BblpakeHH. COBEpIICHHbIE TU3BIOHKTHBHBIC U
KOHBIOHKTHBHbIE HOpMaJIbHbIE ()OPMBI, aJITOPUTMbI UX TOCTPOEHHUS IO TAOIHIIE HCTUHHOCTH.

Jlornueckue 31€MEHTHI B cocTaBe Kommbtorepa. Tpurrep. Cymmarop. MHoropaspsiaHbli
cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKMX JJIEMEHTax I0 3aJaHHOMY JIOTHYECKOMY
BBIPAXEHUIO. 3aIUCh JIOTUYECKOTIO BBIPAXKEHHUS 110 JIOTHYECKON CXEME.

IIpencrapieHne LeablX YUCEN B MaMATH KOMIIbloTepa. OrpaHMYEHHOCTh JUana3oHa Yucel
IIpU OrpaHUYEHUU KoJMuecTBa pas3psnoB. llepenonnenue paspsaHoi ceTku. be3zHakoBble U
3HAKOBbIE JJaHHbIE. 3HAKOBbIM OUT. JIBOMUHBIN JONOIHUTENbHBIA KO OTPULIATENIBHBIX YHCEIL.

[ToGuToBBIE JOTHYECKHE omepanud. Jlorudeckuid, apuPMETHIECKHd W IHUKINYESCKHUHA
casury. [IudpoBanue ¢ moMorip0 MOoOMTOBON onepanuy "uckitoyaromee NJIH".

HpeI[CTaBJIeHI/Ie BCIICCTBCHHBIX YMUCCJI B TIaMATHU KOMIIBIOTCPA. 3Haqama;1 4acCTb U MOPAJOK
quciia. HI/IaHaSOH 3HAUCHU M BCIICCTBCHHBIX YHMCCII. HpO6J'ICMBI XPaHCHUS BCIICCTBCHHBIX YHCCII,
CBA3aHHLIC C OrPAaHUYCHUCM KOJIMYCCTBA Pa3pAa0B. Brmmonnaenue onepaunﬁ C BCIICCTBCHHBIMHA
qyucijiaMi, HaAKOIIJICHUC OIIMOO0K IIPpHU BBIYUCJICHUAX.

114.6.3. Anroput™sl 4 IPOrpaMMHUPOBAHHUE.

OmnpeneneHrne BO3MOXKHBIX Pe3ylbTaroB pabOThl MPOCTEHIIMX alrOPUTMOB YIPAaBICHUS
UCIIOJTHUTENSAIMA M BBIYUCIUTENBHBIX aJropuTMoB. OrmpeneneHNue HCXOAHBIX JaHHBIX, INPHU
KOTOPBIX aJITOPUTM MOXET J1aTh TpeOyeMblil pe3yIbTar.

Oranbl peunleHus] 3afad Ha KoMIbioTepe. MHCTpyMeHTalbHBIE CPENCTBA: TPAHCIATOP,
oTNaguuK, npoduaupoBmuk. Kommuusuus u wuHTepnperauus mnporpamm. BupryanbHble
MAIIuHBI.

WuTerpupoBanHas cpena paszpaboTtku. Meronsl omiaaku mnporpamm. Mcnosib3zoBaHue
TpaccupoBOYHbIX TaOnuiu. OmnagouHblii BbIBOJ. llomiaroBoe BbIOJHEHHE MpOrpammbl. Touku
ocrtaHoBa. [IpocMOTp 3HaUEeHMI IEPEMEHHBIX.

SA3pik nporpammupoBanusi (Python, Java, C++, C#). Tumbl JaHHBIX: I€JIOYUCIICHHBIE,
BELIIECTBEHHbIE, CHMBOJIbHBIE, Iornueckue. Bersnenus. CnoxHeie yciaoBus. L{ukibl ¢ ycnoBuem.
[ukael o nepemMeHHOM. B3anmo3aMeHsI€MOCTh pa3IMYHbIX BUIOB IIUKIOB. MIHBapuaHT 1uUKIia.
CocraBiieHue IMKJIa C UCIOJIb30BAHUEM 3apaHee ONPeIeICHHOIO MHBApUAaHTAa IIUKJIA.

JoxymeHntrpoBanue mnporpamm. lcnons3oBanue komMeHTapueB. [loaroroBka omucaHus
MPOTPaMMBbl U HHCTPYKLIMH JJISI [IOJIb30BATEIS.

Anroputmbel 00paOOTKM HaTypalIbHbIX YHCEJ, 3alMCAaHHBIX B IO3UIMOHHBIX CUCTEMAax
CUMCIIEHUS: pa30ueHHe 3amMcu 4YHcia Ha OTAEIbHbIE IH(PHI, HAXOXKACHUE CYMMBI U
Mpou3BeIeHUs TUPP, HAXOKACHUE MAaKCUMAIbHON (MUHUMAJIbHON) IIU(PBHI.

Haxoxaenune Bcex mpoCThIX YMCEN B 33JJaHHOM auarnas3one. [IpeacraBienue yucia B BUAC
Habopa MPOCTHIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS B CTEIECHbD.



O06paboTka naHHBIX, XpaHALMXCsS B ¢aiinax. TekcToBble U ABOMYHbIE (aiiabl. DaiinoBbie
nepemeHHbIe ((aitioBbie yka3arenn). Urenne u3 daina. 3anuck B Qaii.

Pazbuenue 3amaun Ha monsamadu. [loamporpammel (mpouenypsl U (yHKIUH). Pexypcus.
PexypcuBHbie 00BekTHI ((ppakTansl). PexkypcuBHbie nporenypsl W ¢yHKIuH. Vcrnonp3oBaHue
CTEKa JIJISl OPTaHU3AIMHA PEKYPCUBHBIX BHI30BOB.

Vcnonb3oBanue craHgapTHON OuOimoreku sA3blka HporpammupoBanus. lloaxitoueHue
OuOIMOTEK TOANPOrpaMM CTOPOHHUX MPOM3BOAMTENCH. MOIYIBHBIA MPUHIMI MOCTPOCHUS
IIPOrPaMM.

Uucnennsie MeToAbl. TOYHOE W MPUOTMIKEHHOE pEIICHHs 3a1add. UWCICHHBIE METOIbI
pelieHusT ypaBHEHWiI: Meroj Tmiepedopa, METOn MOJOBHHHOTO JeneHus. [IpuOnmxeHHoe
BBIUMCJICHHUE JUJIMH KPHUBBIX. BhIUMCICHHE TUIOMIAeH (Uryp ¢ IOMOIIBIO YHCIIEHHBIX METO/IOB
(MeTon MpSAMOYTOJILHUKOB, MeTo/l Tpamenuil). [louck makcumyma (MUHUMYMa) QYHKIIMH OIHOM
MIEPEMEHHOIN METOJIOM ITOJIOBUHHOTO JCIICHUSI.

O0paboTKa CUMBOJIBHBIX JaHHBIX. BCcTpoeHHbIe (DyHKIMHU s3bIKa MPOTrPaMMHUPOBAHUS IS
00pabOTKM CHMBOJIHBIX CTPOK. AJITOPUTMBI OOpaOOTKH CHMBOJBHBIX CTPOK: TIOACYET
KOJIMYECTBA TOSBICHUI CHUMBOJIA B CTPOKE, pa30MEHHE CTPOKM Ha CJIOBa IO NPOOEIbHBIM
CHMBOJIaM, TOHUCK IIOJCTPOKM BHYTPH JAHHOW CTPOKM, 3aMEHA HaWJECHHOM IIOACTPOKH Ha
Ipyryto cTpoky. ['eHepauus Bcex CIOB B HEKOTOPOM ajihpaBUTE, YIOBIETBOPSIOIIUX 3aJaHHBIM
orpanundeHusM. [IpeoOpa3oBaHue unciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBsl ¥ TOCHENOBAaTEeIbHOCTH 4Hcel. BpruncneHne 0000IIEHHBIX XapaKTEPUCTHK
AJIEMEHTOB MacCHMBa WJIM YHCJIOBOH IOCIEI0BAaTEIbHOCTH (CyMMBbI, IPOU3BEACHUS, CPEIHEr0
apu(MEeTUYECKOro, MHUHHUMAIBHOTO U MAaKCHMAJIbHOTO D3JEMEHTOB, KOJIUYECTBA JIEMEHTOB,
VIOBJIETBOPSIONINX 33/IaHHOMY YCJIOBHIO). JINHEMHBIN MTOUCK 3aIaHHOTO 3HAYCHUSI B MACCHUBE.

CopTtupoBKka onHOMEpHOro Maccua. lIpocTble MeTOAbI COPTUPOBKU (METOJ ITy3bIpbKa,
MeToA BbIOOpa, cOpTUpOBKa BcTaBkaMu). CopTupoBKa ciusHueM. BeIcTpasi copTupoBKa MaccuBa
(amroput™ Quickcort). JIBONUHBINA TOUCK B OTCOPTUPOBAHHOM MACCHBE.

JIBymepHble MaccuBbl (Marpuipl). AJTOPUTMBI OOpaOOTKM JBYMEPHBIX MAacCCHBOB:
3all0JIHEHHE JIByMEPHOI'O YHUCJIOBOTO MAacCHBa IO 3aJaHHBIM IIpaBWJIaM, IOUCK 3JEMEHTa B
JIBYMEPHOM MacCHUBE, BBIYHMCICHHE MakCUMyMa (MUHHMYMa) U CyMMBI 3JIEMEHTOB JIByMEPHOTO
MaccuBa, epecTaHOBKa CTPOK U CTOJIOLIOB IByMEPHOTO MacCHBa.

114.6.4. 'npopmaninoHHbIE TEXHOJIOTHH.

TexcToBelii mponieccop. Penaktupoanue u ¢opmarupoanue. Ilposepka opdorpaduu u
rpamMaruku. CpencTBa TOMCKa W aBTO3aMEHBI B TEKCTOBOM mpomeccope. lcmomb3oBanne
ctunieil. CTpyKTypUpOBaHHBIE TEKCTOBble JOKyMeHThl. CHoOckM, oriasieHue. KoinekTuBHas
pabora ¢ moKkymMmeHTaMu. VITHCTpYMEHTHI pelieH3UpOBaHMsI B TEKCTOBBIX Tporieccopax. OOmaunbre
cepBucel. JlenoBas mepenucka. Pedepar. [IpaBuna muTHpoBaHUS UCTOYHUKOB U O(GOPMIICHUS
oubanorpaduueckux ccpliok. OdopmieHre crucka JUTeparypbl. 3HAKOMCTBO ¢ KOMIIBIOTEPHOMN
BEpCTKOM TekcTa. TexHHueckue cpelncTBa BBojAa Tekcra. CrHenuaau3hpOBaHHBIE CpPEACTBA
pEIaKTHPOBAHUS MAaTEMAaTHIECKAX TEKCTOB.

Amnanu3 nanHbIX. OCHOBHBIE 3a/1a4l aHAJIN3a JaHHBIX: TIPOTHO3UPOBAHUE, KITaCCU(PHUKAIINS,
KJIACTEpU3aLMs, AHAIN3 OTKJIOHEHUH. [locnenoBaTenbHOCTh pelleHus 3a1a4 aHAINW3a JAHHBIX:
cOOp TEepBUYHBIX JAaHHBIX, OYMCTKA M OLEHKA KauecTBa MAHHBIX, BBHIOOP H/MIM MOCTPOCHUE
MOJENH, NpeoOpa3oBaHUE [aHHBIX, BHU3yaJdH3alUsi MAHHBIX, HHTEPIIPETALUs PE3yIbTaTOB.
[IporpaMMHBIE CpeACTBa M HMHTEPHET-CEPBHUCHI Uil 0OpabOTKM W TPEACTABICHUS JaHHBIX.



Bonbme nanneie. MamuaHOe 00yueHue. IHTeIeKTyalbHbIA aHATN3 JaHHBIX.

AHanu3 JMaHHBIX C TIOMOIIBIO JIEKTPOHHBIX TaOmui. BeruMcIeHnE CyMMBI, CpeIHEro
apupmMeTHueckoro, HauOonbpIIero (HAMMEHBIIET0) 3HAuUeHHWs JHana3oHa. BeruncieHue
ko3 duImeHTa Koppensinuu ABYX psAAoB HaHHBIX. [locTpoeHne cronOuarbiX, JIMHEWYATHIX H
KpyroBwix auarpamm. I[loctpoenne rpaduxos ¢pynkuuii. [lonbop nuaum TpeHaa, peneHne 3auad
HPOTHO3UPOBAHUSL.

YucneHHoe pelIeHHe YpaBHEHUH ¢ TMOMOUIbI0 moadopa mapamerpa. OnTuMu3amus Kak
IOUCK HAWIy4dllero peleHus B 3aJaHHbIX ycioBusAxX. lleneBas QyHKIMS, OrpaHUYEHMUS.
JlokanbHble ¥ TI00AJBHBIK MUHUMYMBI IiefieBoi (yHKUuU. Permienue 3amad onTUMHU3ALUHN C
IIOMOIIBIO 3JIEKTPOHHBIX TAOJINLL.

114.7. CopepxaHue obyyeHus B 11 knacce.
114.7.1. TeopeTudyeckure OCHOBBI HH()OPMATUKH.

Teopernueckue noAXOAbI K OLEHKE KoJMdecTBa HH(GOpMALUU. 3aKOH aJAMTUBHOCTHU
uHpopmaruu. Popmyna Xaprm. Madopmanmst u BepostHocts. @opmyna llleHHoHA.

Anroputmbl ckatus naHHbIX. AnroputM RLE. Anroputm Xaddmana. Anroputm LZW.
AJNTOPUTMBI CXKaTUsl JaHHBIX C TOTEPSMU. YMEHBIIEHHWE TIYyOMHBI KOAMPOBAHHUS IIBETA.
OcHoBHbIe ueu anroputMmoB cxarusi JPEG, MP3.

CkopocTh Tiepeadyu JaHHBIX. 3aBHCHMOCTh BPEMCHH Tepefadd OT HH()OPMAIMOHHOTO
oO0beMa JaHHBIX W XapaKTePUCTUK KaHama CBsI3H. [IpUYMHBI BO3HMKHOBEHHUS OIIMOOK IpH
nepenave naHHbIX. Kojapl, mMO3BOISIONIME OOHAPYKUBATh U UCIIPABIISITH OMIMOKH, BOSHHKAIOIINE
npu nepenade AaHHbIX. PacctosHue Xosmmunra. KomupoBanue c¢ moBTropeHueM OutToB. Kompl
XOMMUHTA.

Cucrempl. KommoHeHTHI cuctemMbl U uX B3aumojeiictBue. CucteMHbli I QeKT.
VYrpasnenue kak nHGOpMaIMOHHBIHN nporiecc. OOpaTHast CBsI3b.

Mogenn u  mopenupoBanue. lLlenp  MozmenupoBaHusi.  COOTBETCTBHE — MOJENH
MOJZIETTUPYEMOMY OOBEKTY WM MPOIECcCy, el MonenupoBanus. dopmanuszanus MpUKIaTHBIX
3a1ad.

[IpencraBnenne pe3ylnbTaTOB MOJCTUPOBAHMS B BHUJIE, YIOOHOM IS BOCIPUATHS
yenoBekoM. [ padudeckoe npeacTaBieHne JaHHbBIX (CXeMbl, TaOIHIIbI, TPaPUKN).

I'pappr. OcHoBHble moHsATUA. Buasl rpados. Onucanue rpadoB € MOMOIIBIO MaTpHI]
CMEXHOCTH, BECOBBIX MarpHI], CIHCKOB CMEKHOCTH. PelleHne anropuTMHYecKHX 3ajad,
CBSI3aHHBIX C aHAJIM30M rpadoB (IOCTPOEHHE ONTHMAIBHOIO IYTH MEXAY BepIIMHAMH Tpada,
ONpEACIECHUE KOJIMYECTBA PpA3IMYHBIX MyTeH MeXAy BEPIIMHAMH OPHEHTHPOBAHHOIO
aIMKJINYECKOTo Tpada).

HepeBbsi. bunapHoe nepeso. [lepeBbsi moucka. CriocoOsl o0xona nepesa. Ilpeacrasienue
apu(@MeTHUYeCKUX BbIpaXEHUH B BuAe nepeBa. [[UCKpeTHbIe UTPBI JIByX HIPOKOB C IOJIHOM
uHpopmarmeir. Iloctpoenue nepeBa mnepebOpa BapHAHTOB, ONKCAHHE CTPATETHH WIPHI B
TabMM4YHON (hopMe. BHIMTPBIIIHBIE U TPOUTPHIIIHBIE TO3UINN. BBIMTpHILIHbIE CTPAaTETUH.

Cpe,Z[CTBa HCKYCCTBCHHOI'O MHTCJIJICKTA. CCpBI/ICLI MAalIMHHOTO NEepCeBOAa U PACIIO3HABAHUA
ycTHOU peun. KorHutuBHbIE cepBHUCHL. MneHTH(UKaNs U MOUCK U300paKeHHH, paco3HaBaHUE
mun.  CamooOydgaromiuiecss cuCTeMbl. VICKyCCTBEHHBIN WHTEIUIEKT B KOMITBIOTEPHBIX HIrpax.



Hcnonb30BaHMEe  METONOB  MCKYCCTBEHHOTO  HMHTEIJIEKTa B OOyYalomuX  CHUCTEMax.
Hcnonb30BaHNEe METONOB HMCKYCCTBEHHOIO HMHTEIEKTa B poOoToTexHUke. VIHTepHET Beliew.
[TepcrieKTUBBI Pa3BUTHUS KOMIIBIOTEPHBIX HHTEIIEKTYalbHBIX cucTeM. HellpoHHbIE ceTH.

114.7.2. AnropuT™bl U IpOrpaMMUPOBAHHUE.

@opmanuzanys NMOHATUSA anroputMma. MammHa TeropuHra Kak yHUBEpCajabHas MOJIEINb
Bbluncienuil. Tesuc Yepua-Thropunra.

OreHka CIOXHOCTH BhIUUCICHHHA. Bpems paGoTel M1 00beM HCIONB3yeMOW MaMsATH, UX
3aBUCUMOCTb OT pa3Mepa HCXOAHBIX JaHHbIX. OneHKa AaCHMITOTHUYECKOH CIIOKHOCTH
AJITOPUTMOB. AJITOPUTMBI MOJIMHOMUAIBHON clokHOCTU. IlepebopHbie anroputmsel. IIpumepst
Pa3IMYHBIX aJITOPUTMOB PEIICHUS OJHOM 3a/1a4l, KOTOPBIE UMEIOT PAa3JINYHYIO CIO0XKHOCTb.

[Touck mpocThIX uMcen B 3aJaHHOM JHAana3oHe C TOMOIIBI0 aJIropuTMa "pemero
Oparocdena".

MHoropaspsiAHbIe LeNbIe YU, 3a0a491 JIIMHHON apu(pMETHKH.

CrnoBapu (accoluaTHBHBIE MAacCHUBBI, OTOOpaxeHnus). Xoul-tabnuubl. [locTpoenue
an(aBUTHO-9aCTOTHOTO CJIOBAPS IS 33JAHHOTO TEKCTA.

Creku. AHanu3 NpaBUIBHOCTH CKOOOYHOTO BBIpakeHUs. Brrumciienue apupMeTrndeckoro
BBIPXCHHSI, 3AIIMCAHHOTO B MOCTPUKCHOU hopme.

Oqepez[I/I. Hcnonp3oBanue oduepecau IJi1 BpEMCHHOI'O XpaHCHUA JaHHBIX.

Anroputmel Ha rpadax. IlocTpoeHrne MHUHMMAaIbHOTO OCTOBHOTO J€pEBa B3BEIIEHHOIO
CBSI3HOTO HEOpUEHTHpOBaHHOTrO rpada. KoianuecTBO pa3inuyHbIX MyTeH MeXIy BepIIMHAMHU
OPUEHTUPOBAHHOTO AIUKINYECKOro rpada. Anroput™ JleKkcTpsl.

JepeBbsi. Peanusanus nepeBa ¢ MOMOIIBIO CCBIJIOYHBIX CTPYKTYp. J[BonuHble (OMHaApHBIE)
nepeBbst. [locTpoeHue nepeBa sl 3aJJaHHOTO apU(METHUYECKOTO BbIpa)KeHHs. PekypcuBHbIE
anroput™Mel 00xozaa aepesa. Mcnonp3oBanue cTeka u ouepeau s o0xoaa aepesa.

JluHaMpyeckoe NPOrpaMMHUPOBAHME KaK METOJ PEIICHHMs] 33Jad C COXPAHEHHEM
IIPOMEKYTOUYHBIX ~ PE3YNbTAaTOB.  3ajadd, peEllaeMbple C  [OMOUIBIO  JWHAMUYECKOTO
IPOrpPaMMUPOBAHUS: BBIYMCIEHUE PEKYPCUBHBIX (DYHKIIMI, MOACYET KOJIMYECTBAa BapHAHTOB,
3a/1a4¥ ONITUMU3ALUH.

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpaMmMupoBaHUU. OOBEKTHI U KIIACCHI.
CoiicTBa 1 MeTO/BI 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHan3. Pa3paboTka mporpamm Ha
OCHOBE 00BEKTHO-OPUEHTUPOBAHHOTO Moax0a. HKancysius, Haciae10BaHue, MOJTUMOP(hU3M.

Cpensl ObicTpoil pazpaborku mporpamm. IIpoektupoBanue HHTepdeiica Moab30BaATENS.
Hcnonp30BaHuE TOTOBBIX YIPABISEMBIX JIEMEHTOB JUIsl TIOCTPOEHUs HHTepderica.

O0630p s13b1KOB IporpamMMupoBanus. [ToHATHE 0 mapagurmMax IporpaMMUpPOBAHHSL.
114.7.3. ndopmaninoHHbIE TEXHOIOTUN

Dranbl KOMIBIOTEPHO-MATEMaTHYECKOTO MOACITMPOBAHUS: IIOCTAHOBKA 3a/1a4H, pa3padoTKa
MOJIENIM, TECTUPOBAHME MOJENH, KOMIIBIOTEPHBIM HSKCHEPUMEHT, aHaju3 pe3yJbTaroB
MOJIETTUPOBAHMSL.



I[I/ICerTI/IBaI_II/ISI HpI/I MaTEMAaTHUUYC CKOM MOI[GJIHpOBaHI/II/I HerepBIBHBIX HpOI_IeCCOB.
MonenupoBanue JBIWKEHUA. MoJeaupoBaHue OWOJIOTMYECKUX CHUCTEM. Maremarudeckue
MOACIN B DKOHOMMHKE. BBI‘-II/ICJII/ITCJIBHBIG C-)KCHepI/IMeHTBI C MOICIIAAMU.

OOpaboTka pe3ynbTaTOB »JKCIepuUMeHTa. MeTon HauMeHbIIMX KBaaparoB. OrieHka
YHCIOBBIX TApaMETPOB MOJICIIMPYEMbIX 00BEKTOB M MPOIECCOB. BoccTaHoBNeHNE 3aBUCUMOCTEH
0 pe3yibTaraM 3KCIIepUMEHTA.

BepoaranoctHeie Moapenu. Mertoael Monte-Kapno. HMmuranmoHHoe MoaeIMpOBaHUE.
CucreMbl MacCOBOTO OOCITY)KMBAHHS.

Tabnuunele (pensiMOHHBIC) Oa3bl NaHHBIX. Talnuia - TpPEACTaBICHUE CBEICHHH 00
onHOTUIIHBEIX oObekTax. Ilome, 3ammch. Kirou Tabmunpl. Pabora ¢ roroBod 0a30i JaHHBIX.
3anonHenue 6a3bl gaHHBIX. [loMCK, COpTHPOBKA U (DUIBTpALUs JAHHBIX. 3apOChl Ha BBHIOOPKY
JAHHBIX. 3apoCkl ¢ NapaMeTpamMu. BorauciseMble o B 3arpocax.

MHuororabmuyable 0a3pl NaHHBIX. THUIBI CBsA3CH MEXIy TaOIMIaMd. BHENIHWN KITO.
[{enocTHOCTH 0a3bl JaHHBIX. 3aMIPOCHI K MHOTOTAOIUYHBIM 0a3aM JTaHHBIX.

NHutepuer-npriioxkenus. [lonsaTre 0 CepBEpHON M KIMEHTCKOM 4YacTAX cauTa. TexHosmorus
"KJIMEHT - cepBep', ee JocTouHcTBa M HegoctaTku. OcHoBbI s3bika HTML 1 kackagHbIX TaOmuIy
ctwiteit (CSS). Cuenapuu Ha s3b1ke JavaScript. @opMbl Ha BEO-CTpaHHUIIC.

Pasmerenue Be6-caiiToB. Yeiayra XocTuHra. 3arpyska (aitinoB Ha cailT.

BBon m300pakeHHI C HMCIONB30BAHUEM PA3IMYHBIX HHU(POBBIX YCTPOUCTB (LIUPPOBBIX
¢oToanmnaparoB U MHKpPOCKOIOB, BHJIEOKaMep, CKAaHEPOB M IPYTUX YCTpOMCTB). I'paduueckuit
penaktop. Pa3zpemenne. Kanpuposanue. Mcnpasienne nepcnektussl. ['ncrorpamma. Koppekuus
ypoBHeH, Koppekuus IBera. OOecrBeunBaHME LBETHBIX H300pakeHui. Peryms. Pabora c
obnactaMu. OUIBTPHI.

MmHorocnoitasle n3o0paxenus. TekcroBsle cimou. Macka cios. Kananbl. CoxpaHeHue
BbliesIeHHOW oOmactu. [loaroroBka wiumocTpanuit s BeO-callTOB. AHUMHUpPOBaHHbBIE
U300paKeHHUS.

Bekropuas rpaduka. IlpumutuBbl. V3MeHeHue mopsyka 3neMeHTOB. BwipaBHHMBaHUE,
pacnpenenenue. I'pynnupoBka. Kpusele. dopmarsl BEKTOPHBIX PHUCYHKOB. lcmonb3oBaHue
KOHTYpOB. BekTopu3zanus pacTpoBbIX H300pakeHUH.

[IpyHIMIBI TOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX Mopeneil. CeTouHble MOIEINN.
Marepuanbl. MojenupoBaHue HCTOYHHUKOB ocBemlleHus. Kamepbl. AJTUTHUBHBIE TEXHOJIOTUU
(3D-npunTepsl). [loHsATHE O BUPTYaIbHON pEeaTbHOCTH U JONOIHEHHON PeaTbHOCTH.

114.8. MNnaHnpyemble pe3ynbTaTbl OCBOEHUSA NporpaMmmbl N0 MHdopmaTUKe
(yrnybneHHbIN ypoBeHb) Ha YpOBHe cpefHero o6uero obpasoBaHus.

114.8.1. JInuHOCTHBIE PE3yAbTaThl OTPaXarOT TOTOBHOCTh U CIOCOOHOCTH OOYYaIOIIMXCS
PYKOBOZACTBOBaTbCSl  C(POPMUPOBAHHOW  BHYTpEHHEH  MO3MIMENW  JHMYHOCTH, CHUCTEMOM
[EHHOCTHBIX ~ OPUEHTALUH, TO3UTHBHBIX BHYTPEHHHMX YOEXKIEHHUH, COOTBETCTBYIOLIMX
TPaJULIMOHHBIM I[IEHHOCTSIM POCCHICKOTrO 00IlleCTBa, paclIMpEHUE KUZHEHHOTO OMbITA U OMbITa
NEeSITeIbHOCTH B MpPOIECCe pea3aluu  CPEACTBaMH  y4eOHOro IpeaMeTa OCHOBHBIX
HAIPAaBICHUH BOCIUTATEILHOMN NEATEIBHOCTH.

114.8.2. B pe3ynbrare u3ydueHus: HHGOPMATUKU HA YPOBHE CPETHETO OOIIEro o0Opa3oBaHMs



y oOy4aroterocs OyayT c(hopMUpPOBaHBI CIEAYIONTUE TNIYHOCTHBIC PE3YIbTaThI:
1) rpaXk1aHCKOTO BOCTIUTAHUS:

OCO3HAHHUC CBOUX KOHCTUTYHHOHHBIX IIpaB U O6513aHHOCTeI\/JI, YBAXCHUC 3aKOHA H
IPABOMOPSIIKA, COOJIOICHHE OCHOBOIOJAraloONMMX HOPM HHGOPMAIIMOHHOTO TMpaBa |
WH(OPMAITMOHHON 0€301TaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITH HJCOJOTHMH HKCTPEMHU3MA, HalMOHAINW3Ma, KceHohoouu,
JUCKPUMHHAIIMM [0 COIMAJIbHBIM, PEJIMTHO3HBIM, PAacOBBIM, HAI[MOHAJIBHBIM IPU3HAKAM B
BUPTYaJIbHOM IPOCTPAHCTBE;

2) NaTpuOTHYECKOTO BOCIIUTAHUS:

HEHHOCTHOC OTHOLICHUE K HCTOPUYCCKOMY HACJIICAUIO, NOCTHIKCHHUIM Poccun B HaYyKe,
HCKYCCTBC, TCXHOJIOIUAX, IIOHUMAHWC 3HAYCHUA I/IH(bOpMaTI/IKI/I KaKk HAayKuM B JKU3HU
COBPEMCHHOTI'O O6H.[CCTB8;

3) 1yXOBHO-HPABCTBEHHOT'O BOCIIUTAHMUS:
c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUSI, 3ITUYECCKOTO TIOBEICHUS;

CIOCOOHOCTH OLIEHUBATH CUTYAIUIO M IPHHUMATh OCO3HAHHBIE PEIICHUS, OPUESHTHPYSICH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM 4ucie B ceTu MHTepHeT;

4) 5cTeTUYECKOTO BOCITUTAHUS:

ICTETHUYECKOE OTHOUIEHME K MHpPY, BKIIOYas 3CTETUKY HAydyHOTO M TEXHHYECKOTO
TBOpPYECTBA,

CMOCOOHOCTh BOCHPUHUMAThH PA3JIUYHbIE BHJIBI MCKYCCTBA, B TOM YHCJIE OCHOBAHHOIO Ha
MCIIOJIb30BaHUM UH()OPMALIMOHHBIX TEXHOIOTHIA;

5) ¢pu3nuecKkoro BOCIIUTAHMSL:

c(hOpMHPOBAHHOCTHL 3J0pPOBOTO M Oe3omacHOro oOpa3a JKW3HH, OTBETCTBEHHOTO
OTHOIIICHHS K CBOEMY 3J0POBbIO, B TOM UHCJE 3a CUET COOMoAeHUs TpeOoBaHMI Oe30macHoi
SKCILTyaTalluu CpCACTB I/IH(bOpMaIII/IOHHI)IX N KOMMYHHUKaIITMOHHBIX TCXHOJ’IOFI/II\/'I;

6) TPYIOBOTO BOCIIMTAHHUS:

TOTOBHOCTH K aKTHBHOM JCATEIHHOCTH TEXHOJOTHYECKON M COLMAIbHON HANPaBICHHOCTH,
CIIOCOOHOCTh ~ MHMIIMUPOBATh, IUIAHUPOBATH U CAMOCTOSITENIbHO — BBIMONHITH — TaKykO
JIeITEIbHOCTE;

uHTepec K chepaM NpoPecCHOHATBLHON NeATeNbHOCTH, CBA3aHHBIM C WH(pOPMATHKOM,
POTPaMMHUPOBAaHUEM W HWH()OPMAIIMOHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTIDKCHHSX
HayKM WH(POPMATHKH W HAyYHO-TEXHHYECKOTO MpOrpecca, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOD Oyayieit mpodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE MIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSHKEHUU BCEil
KU3HU;

7) 9KOJIOTUYECKOTO BOCIIUTAHUS:



0CO3HaHKE TI00AJTHHOTO XapaKTepa HKOJIOTUYECKUX MPOOJIEM U IMyTeH MX peIIeHHs, B TOM
YHCIIEe C YIETOM BO3MOKHOCTEH MH(POPMAILIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) IEHHOCTH HAYYHOTO MMO3HAHUS:

Cc(OPMUPOBAaHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pasBUTHS HAYKH, JOCTH)KEHUSM HayYHO-TEXHHUYECKOTO MpPOrpecca U OOIIECTBEHHON MPaKTHKH,
3a CYeT NOHMMAHHMA POIM HH(POPMAIMOHHBIX PECypcoB, HH()OPMAIMOHHBIX IPOIECCOB H
UH(POPMAITMOHHBIX TEXHOJOTHH B YCIOBHUSAX IU(PPOBOH TpaHcopMau MHOTHX cdep >KU3HU
COBPEMEHHOTO O0IIEeCTBA;

OCO3HaHHUEC ICHHOCTH HaquOﬁ ACATCIIbHOCTH, TOTOBHOCTb OCYHICCTBIIATH MPOCKTHYIO U
HCCIICA0BATCIIbCKYIO ACATCIIBHOCTh HHANBUAYAJIbHO U B I'PYIIIIC.

B mpomecce nmocTwkeHHs JIMYHOCTHBIX —PE3YJIbTaTOB OCBOCHUS MPOrPaMMbI IO
uHpopMaTuke y  OOYy4YalOIIUXCS  COBEPLICHCTBYETCS ~ SMOIIMOHAJBHBIA  WHTEIICKT,
NPEATOIaralonui cOpMHUPOBAHHOCTD:

CaMOpPETYINPOBaHNs, BKIIFOYAOIIECTO CAMOKOHTPOJIb, YMCHUC IIPUHUMATL OTBETCTBCHHOCTDH
3a CBOC IIOBC/ICHUC, CIIOCOOHOCTH aaalTUpPOBATHCA K SMOLIMOHAJIBHBIM U3MCHCHHUAM U IPOABJIATH
I I/I6KOCTB, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKIIIOYAIOIIEW CTPEMJICHHE K JOCTH)KCHHIO LEIM M YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHUE JIEUCTBOBATH, UCXOMs U3 CBOMX BO3MOXXHOCTEM;

OMIIaTHuu, BKJ'IIOLIaIOHIeﬁ CHOCOOHOCTL IOHMMATH SMOIMOHAJIBHOC COCTOSIHHUEC OPYIux,
YYUTHIBaTh €r0 TP OCYIIECTBICHUM KOMMYHHKAIIUH, CIIOCOOHOCTh K COYYBCTBHIO U
COMEPESIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAMBATh OTHOIIEHHS C APYTMMHU
JIOIbMHU, 3a00TUTHCS, IPOSABIISATH UHTEPEC U pa3periaTh KOH(IUKTHI.

114.8.3. B pe3ynbrare usydyeHuss HHGOPMATUKU HA YPOBHE CPEIHETO 00Iero o0pa3oBaHUs
y oOyuvaromierocs OyayT c(OpMUpOBaHBI METANPEIMETHBIE pE3YyJIbTaThl, OTPAXKEHHBIC B
YHHUBEPCAJIBHBIX Y4EOHBIX JEHCTBHSIX, @ MMEHHO - MO3HaBaTelIbHbIE YHUBEpCAIbHbIE yueOHbIE
JNEeHCTBUS, KOMMYHUKAaTHUBHBIE  yHHMBEpCajbHble  yuyeOHbIE  JECWUCTBUS,  PETYISITHUBHBIC
YHUBEpCaJIbHbIE YUeOHbIE IeHCTBHSI, COBMECTHAS EATEIbHOCTb.

114.8.3.1. OBnaneHve yHUBEpCaIbHBIMU ITO3HABATEIbHBIMU JICUCTBUSIMH:
1) 6a3oBbIE JIOTHYECKUE JICHCTBHS:

CaMOCTOSITENILHO (OPMYIMPOBATh M aKTyaJIM3UPOBaTh MpoOJieMy, paccMaTpuBarh €€
BCECTOPOHHE;

YCTaHaBJ'H/IBaTI) CYI]_[eCTBeHHI)II;'I HpI/I3HaK NN OCHOBAHUA IJIsI CpaBHeHI/IH, KJ'IaCCI/I(l)I/IKaHI/H/I
1 0000IIEeHMS;

OMpEACIIATE HCIIU ACATCIIBHOCTH, 3a4aBaTh MapaMETPhbl U KPUTCPUHN X JOCTHIKCHUS,
BBISABJIATE 3aKOHOMCPHOCTHU U ITPOTHUBOPCHUUSA B pACCMATPUBACMBIX ABJICHUAX,

pa3pabaThIBaTh IUIaH PELIeHUs IPOOJIEMBbI C YIETOM aHAIN3a UMEIOLUXCS MaTepUaIbHBIX U
HEMaTepUAJIbHBIX PECYPCOB;



BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTh, OIICHUBaThb COOTBETCTBHUE pE3YJIBTATOB IIEJISIM,
OIICHUBATh PUCKH TTOCIIECTBUN JIEATEILHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATH paboOTy B YCIOBHSX pPEaJbHOrO, BUPTYAJIbHOTO H
KOMOMHUPOBaHHOI'O B3aMMOJCHCTBHUS;

pa3BHUBATh KPEATUBHOE MBIIUICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.
2) 6a30BbIC UCCIIENOBATEIBCKUE ICHCTBHS:

BJIAJACTh HaBbIKaMH y‘iGGHO-I/ICCJIe,[[OBaTeHBCKOﬁ u HpOGKTHOfI JACATCIIBHOCTH, HAaBbIKaMH
pasp€iCHusd HpO6J'IeM, CIIOCOOHOCTBIO U T'OTOBHOCTBIO K CaMOCTOATCIIPHOMY IIOUMCKY MECTOJ0B
peICHUA NPAKTUYCCKUX 3aa4, IPUMCHCHUTIO PA3JIMYHBIX MCTOJOB ITO3HAHUS,

OCYILIECTBIIATh DPA3JIMYHBIC BHUABI JEATEIBHOCTH II0 IIOJYYEHHIO HOBOIO 3HAHUsA, €r0
UHTEPIpPETAINY, PEOOPA30BAHNI0 U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CUTYallUsX, B TOM
YHCIIe IPU CO3JIaHUM YYEOHBIX M COLIMAIbHBIX IIPOEKTOB;

(bOpMI/IpOBaTB HayT-IHI)If/'I THUII MBIIJICHUS, BJIaACTh HaquOfI TepMHHOHOFHCﬁ, KIIIOYCBBIMHU
MNOHATHUAMHU U MCTOAAMMU,

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a7add B 00pa3oBaTeIbHOU IEATCIHBHOCTH U
YKU3HEHHBIX CUTYalHsIX;

BBISBIIATh [IPUYMHHO-CIICCTBEHHBIE CBA3M M aAKTyaJIM3UPOBATh 3aJady, BBIIBHUIaTh
TUIIOTE3Y €€ PELIECHUs, HaXOAUTh apIyMEHTHI JJIs JJOKAa3aTeIbCTBA CBOUX YTBEPKICHUI, 3a/1aBaTh
rapameTpsl 1 KpUTEPUU PELICHNUS;

AHAJIU3UPOBATDH IMOJIYYCHHBIC B XOAC PCHICHUSA 3ada4d pE3YyJIbTaTbhl, KPUTUYCCKU OLICHHUBATDH
X JOCTOBCPHOCTD, IPOrHO3UPOBATHL U3BMCHCHHE B HOBBIX YCJIIOBUSX;

AaBaTb OLUCHKY HOBBIM CUTYyallUAM, OLICHUBATH HpHO6pCTCHHHfI OIIBIT,

OCYILECTBIIATh LEJICHANPABICHHBIA IIOUCK IMEPEHOCa CPEACTB M CIIOCOOOB JEHCTBUS B
npodeCCUOHANIBHYIO CPELY;

YyMETh TEPEHOCHUTh 3HAaHMUS B  TO3HABaTCIIbHYIO M  MPAKTHUYECKYHD  O0O0JacTH
JKU3HEIESITEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX o0sacTel;

BBIIBUT'ATb HOBBIC HACHU, NPCAiaraTb OPUTHHAJIBHBIC INOAXOAblI W PCHICHUSA, CTAaBUTH
Hp06J'IeMI)I " 3a71a4i, TOIMYCKAOIINE aJIbTCPHATHBHEBIC PCIICHUA.

3) pabota ¢ nHpOpMAaIHEii:

BJAQ/JIeTh HaBBIKAMU TOJY4YeHHs] HHGOpPMAUU U3 HCTOYHUKOB Ppa3HBIX  THIIOB,
CaMOCTOSTENIBHO  OCYILECTBIIATh IIOMCK, aHaJIM3, CUCTEMAaTU3allMI0 U HWHTEPIPETALUIO
uH(pOpMaIMH Pa3TUYHBIX BUJOB U (POPM Ipe/ICTaBICHHUS,

CO3/1aBaTh TEKCTHI B PA3NUYHBIX (hopMaTax ¢ y4eTOM Ha3HaYeHHs WH(OPMAIUU U IIeJIeBOI
ayIUTOPHH, BEIOMpAsi ONTUMAIbHYIO (POPMY MPEACTABICHUS U BU3YaTU3aLINN;

OLCHUBATb OOCTOBCPHOCTH, JICTUTUMHOCTDH I/IH(bOpMaI_[I/II/I, €C COOTBCTCTBUC IIPABOBBIM U
MOpaJIbHO-3TUYCCKHUM HOpMaM;



UCIOJNB30BaTh CPEACTBA HH(MOPMALMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pELICHNN KOTHUTHBHBIX, KOMMYHHMKATHBHBIX M OPTaHM3alMOHHBIX 3a7ad C COONIONECHHEM
TpeOOBaHUI SPrOHOMUKHU, TEXHUKHU OE30IaCHOCTH, TUTHEHBI, pecypcocOepekeHus], MPaBOBBIX U
THYECKHX HOPM, HOPM MH(POPMAIIMOHHON 0€30I1aCHOCTH;

BJIAJCTh HAaBBIKAMHM pACIO3HABaHUS U 3alMThl  HHpOpMamH, HHGOPMALMOHHOM
0€3011aCHOCTH JIMYHOCTH.

114.8.3.2. OBnasenue yHuBEpCaIbHBIMU KOMMYHUKATUBHBIMU JICUCTBUSIMU:
1) obmienwue:
OCYIIECTBIIATh KOMMYHHKAITH BO BCeX chepax KU3HU;

PacCiio3HaBaTb HeBep6aJ'IBHBIe CpeacTtBa O6H.[CHI/I$I, IIOHUMAaTb 3HA4YCHUC COLHMAJIbHBIX
3HAKOB, paClio3HaBaTh MPCAITIOCBUIKH KOH(i)JII/IKTHI)IX CI/ITyaIII/Iﬁ " CMATr4arb KOH(bJII/IKTI)I;

BJIaJACTb pa3/INdYHbIMU criocodamu O6H_IeHI/I$I n BSaHMOHCﬁCTBHH, APTYMCHTUPOBAHHO BECTHU
AUaJior, yMCTb CMAT1aTb KOH(bJII/IKTHI)Ie CUTyaluu;

pa3BEepHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHHUS C HCIOJIB30BAHHEM SI3BIKOBBIX
CPEJICTB.

2) coBMecCTHast JesITeIbHOCTb!
IIOHUMATh U UCII0JIb30BaTh MPEUMYILECTBA KOMAaHAHON U MHIUBUyalbHON pabOTHI;

BBI6I/IpaTI> TEMATUKY U MCETOAbI COBMCECTHBIX JIENCTBUI C YueToOM O6H_II/IX HHTCPECOB U
BO3MOXKHOCTEH KaXXI0T0 4JICHA KOJIJICKTHBA,

IIPUHUMATh LEJIM COBMECTHOM JEATENIbHOCTH, OPraHU30BbIBATH U KOOPAMHUPOBATH
JIEUCTBUS MO HUX JOCTHXKCHHUIO: COCTABJIATh IUIAaH JEUCTBUN, PACHPENENIATh POJH C YYETOM
MHEHUH Y4aCTHUKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHON PabOTHI;

OLICHMBATh Kaue€CTBO CBOET0 BKJAJa M KaKJIOTO0 yYaCTHHMKA KOMaH/bl B OOIIMU pe3ynbraT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajaratb HOBBIC IMPOCKTbLI, OUCHHUBATH HWACU C MO3WLKUHW HOBU3HBI, OPUTHHAJIBLHOCTH,
HpaKTquCKOﬁ 3HAYMMOCTH,

OCYHICCTBIIATE IMO3UTHBHOC CTPATCrMUYCCKOC IOBCACHHWEC B Pa3JIMYHbIX CUTYyallHAX,
MMPOABJIAATE TBOPUCCTBO U B006pa)KeHI/IC, OBITh WHHUIINAaTUBHBIM.

114.8.3.3. OBnaseHye yHUBEPCAIbHBIMU PETYIATUBHBIMU I€UCTBUSMU:
1) camoopranu3zanus:

CaMOCTOATCIIBHO OCYHICCTBIIATE IO3HABATCIIBHYIO ACATCIIBHOCTH, BBLISABJIATH Hp06J'IeMBI,
CTaBUTh U (bOpMYJ'II/IpOBaTB COOCTBEHHBIE 3aga4u B O6p8.30BaTCJ'IBHOI\/'I JACATCIIBHOCTH U
KU3HCHHBIX CUTYAlUAX,

CaAMOCTOATCIBbHO COCTABJIATH IIJIaH peH_IeHI/IH HpO6HeMLI C y‘IeTOM HNMCHOIIIUXCA peCprOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHU;

AaBaTb OLCHKY HOBBIM CUTYyallUSIM,



pacimpsATh paMK1 Y4eOHOTO MpeiMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHHIA;
Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTD 33 PELICHUE;
OLIEHUBATh MPUOOPETEHHBII OMBIT;

crocoOCTBOBaTh (DOPMUPOBAHMIO U MPOSIBICHUIO IIUPOKOH 3PYIUIIMU B Pa3HbIX 001aCTIX
3HaHWUH, TOCTOSIHHO NOBBILIATH CBOM 00pa30BaTeIbHbIN U KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJb:

AaBarb OLICHKY HOBBLIM CUTyallUsAM, BHOCHUTL KOPPCKTUBLI B ACATCIBHOCTH, OLUCHHBATH
COOTBECTCTBHUE PE3YILTATOB LCIAM;

BJIAJICTh HaBbIKAMHU NTO3HABATEIHHON pe(IeKCHU KaK OCO3HAHMS COBEPIAEMBIX NEHCTBUN U
MBICIIUTENIBHBIX MPOLECCOB, UX PE3YyJIbTaTOB M OCHOBAHWM, MCIOIBb30BaTh MPUEMBI pediekcuu
JUISL OLICHKU CUTYalllH, BbIOOpA BEPHOTO PELLEHUS;

OLICHUBATh PUCKU ¥ CBOCBPEMEHHO MPUHUMATH PEIICHHSI 110 UX CHUYKCHUIO;
MIPUHUMATH MOTUBEI H apTyMEHTHI JIPYTHX TIPH aHAIHM3E PE3yJAbTaTOB NCATEIHHOCTH.
3) npuHsTUA ce0s U JPYTUX:

MIPUHUMATE ceOs1, TOHUMAsi CBOM HEJOCTATK! U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apPT'yMEHTBI IPYTHUX IPU aHAJIHM3E PE3YJIbTaTOB JIeSITeIbHOCTH;
MpHU3HABATh CBOE MPABO M MPABO JPYTUX HA OIIHOKY;

pa3BHUBATh CIOCOOHOCTh MOHUMATh MHP C TIO3HUIIMU APYTroro 4eIOoBeKa.

114.8.4. TlpenmeTHble pe3yabTaThl OCBOEHMS MIPOTrpaMMbl MO0 MH(OPMATUKE YIIIyOJIEeHHOTO
ypoBHs B 10 knacce.

B mpouecce wusydenuss kypca uHGOpMATukKM yriyorseHHoro ypoBHS B 10 kiacce
oOyyJaroMucs OyayT JOCTUTHYTHI CIEYIOIIUE TPEIMETHbIE PE3YIbTaThI:

BJIQJICHUE TPEACTABICHUSAMHU O POJM MH(GOPMAIMM U CBS3aHHBIX C HEW MPOIECCOB B
OpUpose, TEXHUKE M OOuecTBe, MOHATUAMHU "MH(popmanusa", "uHbopMmanumoHHBI mpouecc',
"cuctema", "KOMIOHEHTHI cucTeMbl", "cucTeMmHbll 3¢dekr", "uHpopmanHroHHas cucrema',
"cucrema ynpasieHUs'";

BJIaJICHHE METoJaMH ToMcKa HHpopManuu B ceTH HHTepHeT, yMeHHe KpUTHYECKHU
OLIEHUBATh MHPOPMAIHIO, TOTYYEHHYIO U3 ceTH MIHTepHeT;

YMEHHE XapaKTepu30BaTh OOJIbIIME JaHHBIC, MPUBOAUTH TMPUMEPHl HMCTOYHHKOB HX
MONTyYeHUs] W HaNpaBleHUS MCIIOJIBb30BaHUs, YMEHHE KIacCU(UIMPOBAaTh OCHOBHBIC 3aa4u
aHaJu3a JaHHBIX (TPOTHO3WPOBAHME, KiIacCU(PUKAIMA, KIACTEpPU3alUs, aHAJIU3 OTKIOHCHHH),
MOHMMATh TIOCIEAOBAaTeNIbHOCTh PEIICHHs 3a7ay aHallu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX,
OYMCTKA W OIlEHKAa Ka4yeCTBa JAHHBIX, BBHIOOP W/MIIM TOCTPOEHHWE MOJENH, MpeoOpa3oBaHUe
JIAHHBIX, BU3yaJTu3alis JAaHHBIX, HHTEPIIPETallUs PE3yJIbTaToB;

MMOHMMAaHUE OCHOBHBIX IPUHIUIOB YyCTpoicTBa M (DYHKIIMOHUPOBAHUS COBPEMEHHBIX
CTAI[MOHAPHBIX H MOOMIILHBIX KOMIIBIOTEPOB, TCHICHIIUHN Pa3BUTHSI KOMITBIOTEPHBIX TEXHOJIOTHH;



BIIQJICHUE HaBBIKAMH pPAOOTHl C ONEPAlMOHHBIMU CHCTEMaMH, OCHOBHBIMH BHJIAMU
MIPOrpPaMMHOT0 0OecTIedeH s IS pelieHus yaeOHBIX 3aj1ay M0 BbIOpaHHOMN CrelHaln3alliu;

HaJU4Yue IPEICTAaBICHUN O KOMIBIOTEPHBIX CETAX U HUX POJIM B COBPEMEHHOM MHpE, O
0a30BBIX MPHUHIMIIAX OpPraHU3alud U (YHKIIMOHUPOBAHUSA KOMIIBIOTEPHBIX ceTei, 00 00Imux
NPUHIUIAX pa3padoTKU ¥ (PyHKIIMOHUPOBAHUS HHTEPHET-TIPUIIOKEHU;

[IOHMMaHHE Yrpo3 MH(POPMALMOHHOW 0€30MacHOCTH, UCHOJIb30BAHUE METOJOB U CPEACTB
IPOTUBOMAEICTBUS 3TUM YrposaMm, COOIIOIEHHE Mep O0€30IacHOCTH, IPEIOTBPAIIAOIINX
HE3aKOHHOE paclpOCTPaHEHUE IEPCOHANBHBIX IAHHBIX, COOJIOEHHE TPeOOBAHUN TEXHUKU
0€30MaCHOCTH M TUTUEHBI MIPH PadOTEe ¢ KOMIIBIOTEPAMH U JIPYTUMHU KOMITOHEHTaMH IU(PPOBOTO
OKpYXXEHHUs, IIOHUMaHHME IIPABOBBIX OCHOB MCIIOJb30BAHUS KOMIIBIOTEPHBIX Iporpamm, 0a3
JAHHBIX U paboThl B ceTH HTEpHET;

MMOHMMAaHUE OCHOBHBIX MPHUHIIUIIOB JAHUCKPETU3AlMU Pa3IUYHBIX BHUIOB HH(pOpMaIuy,
YMEHHE OIpeNesaTh HHOOPMAITMOHHBIH 00bEM TEKCTOBBIX, I'PaUUSCKUX M 3BYKOBBIX JTaHHBIX
IIpY 33JaHHBIX ITapaMeTpax AUCKPETU3alUU, YMEHUE ONPENCIIATh CPEIHIOI CKOPOCTh IMepetadn
JIAHHBIX, OLICHUBATh U3MEHEHHE BPEMEHU Tepeaauu Mpyu U3MEHEHUH HHPOPMAITMOHHOTO 00beMa
JIAHHBIX U XapaKTepUCTHUK KaHaja CBA3U;

YMCHHUEC HCIIOJIBb30BaTh IIpHU PCHIICHHUU 3aaayd CBOIMCTBA ITO3HMIIMOHHOM 3aIlMCH qHuCClI,
ajiropuTMa IIOCTpOCHUA 3allMCu 4YucCila B MO3UIMOHHONM CHCTEME CUHCICHUS C 3aJaHHBIM
OCHOBAHHEM H IMOCTPOCHUA YUCIIA 10 CTPOKCE, coaepmamel?l 3aIlMCh ATOTO YHCIIA B ITO3UIITMOHHOMN
CUCTEMC CHHCIICHHS C 3aJaHHBIM OCHOBAHHUCM, YMCHUC BBITNIOJIHATH apI/I(i)MCTI/I‘leCKI/Ie ornecpanuu
B MMO3UIIMOHHBIX CUCTEMaX CUHHUCIICHHAA,

YMCHHE BbIIIOJHATDH Hp606paBOBaHI/I}I JOTHUYCCKHX BBIpa)I(eHHfI, HCIIOJIb3Yysl 3aKOHBI
anre6pbl JIOTUKH, YMCHUC CTPOUTH JIOTUYCCKOC BBIPAKCHUC B JlI/IS'BIOHKTI/IBHOfI u
KOHBIOHKTUBHOM HOPMAJIbHBIX (bopMax o 3aI[aHHOI71 Ta6J'II/II_I€ HUCTUHHOCTHU, HCCICOAOBATHh
00acTh MCTHHHOCTU BbICKA3bIBaHUs, COACPKAMCTO MEPEMCHHBIC, pPCIIaTb HECIIOXHBIC
JIOTUYCCKHEC YPAaBHCHUSA U CUCTCMBI ypaBHCHI/II\/'I;

MMOHMMaHHE O0a30BbIX aJITOPUTMOB OOPaOOTKM YMCIOBOM W TEKCTOBOM HH(MOpManuu
(3amuch yHMcen B TMO3ULUMOHHOW CHCTEME CUHMCICHHs, HAXOXKICHHWE BCEX MPOCTHIX YHUCENl B
3a/laHHOM J1Maria3oHe, 00padoTka MHOTOpa3psSAHBIX LENbIX YHUCEN, aHAJIN3 CUMBOJIBHBIX CTPOK U
JPYyTUX), QITOPUTMOB MOWUCKA U COPTUPOBKH, YMEHHUE ONPENENTh CIONKHOCTh H3y4yaeMbIX B
Kypce 0a30BbIX aJIrOpUTMOB (CyMMHMPOBAaHUE ODIEMEHTOB MACCUBAa, COPTUPOBKA MAacCHBa,
nepeOOpHbIe AITOPUTMBI, IBOMYHBIA MOMCK) U MPUBOAMTH MPUMEPHl HECKOJIBKHUX aJrOPUTMOB
pa3HOM CIOXKHOCTH [yl PELICHUs OJHOH 3a/1auy;

BJIaJICHHE YHMBEPCAJIBbHBIM S3BIKOM MPOrpaMMUpPOBaHUs BeICOKoro ypoBHs (Python, Java,
C++, C#), mpencraBieHusIMM O 0a30BbIX THUIAX JAHHBIX U CTPYKTypax JaHHBIX, YMEHHUE
UCIIOJIb30BaTb OCHOBHBIE YIPABIAIOIIME KOHCTPYKIIMM, YMEHHE OCYLIECTBIIATH aHAJIMU3
MPEJIOKEHHOM IMPOrpaMMBbl: ONpPENENSTh pPe3ylbTaTbl pabOThl MPOrpaMMbl MpPH  3aJJaHHBIX
UCXOJHBIX JIaHHBIX, OIPENENATh, NPU KAKUX MCXOAHBIX JAHHBIX BO3MOXHO IOJy4YEHUE
YKa3aHHBIX PE3YJbTaToOB, BBIABIATH JaHHBIE, KOTOpblE MOTYT IMPHUBECTH K OUIMOKe B padote
IporpaMMsl, (POPMYINPOBATh MPEAIOKEHUS IO YITYYIISHUIO TIPOrPaMMHOTO KOJ1a;

YMCHHUE CO3J1aBaTb CTPYKTYPUPOBAHHBLIC TCKCTOBBIC IOKYMCHTBI U JACMOHCTPAIMOHHBIC
Marepualbl C MCIOJIh30BAHHEM BO3MOXHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEICTB U
00J1auHBIX CEPBUCOB;

YMCHHUC UCIIOJIB30BATH 3JICKTPOHHBIC Ta6JII/II_U:I AJid aHaJin3a, MpCACTABJICHUS U 06pa6OTKI/I



JMAHHBIX (BKJIIOYAs BBIYUCICHHE CYMMBI, CpEIHEro apu(MeTHYecKoro, HamOOJNBIIET0 H
HAaUMEHBIIIETO 3HAUYEHUH, pellieHue YpaBHEHUH, BIOOP ONTHUMAJILHOTO pelleHus, Toa0op JIUHUN
TPEH/1a, PELICHHE 3a/1a4 IPOTHO3UPOBAHMUS).

114.8.5. [IpeameTHBIC pE3yabTaThl OCBOSHHUS MPOTPAMMBI TI0 HHPOPMATHKE YIITyOIECHHOTO
ypoBHs B 11 kiacce.

B mpouecce wusydenuss kypca uHGOpMATUKU yriyOineHHoro ypoBHs B 11 kiacce
o0yJarouMucs OyayT JOCTUTHYTHI CIEAYIOIINE TPEIMETHBIE PE3YyIIbTaThI:

YMEHHE CTPOUTH HEpPaBHOMEPHBIE KOJbl, IOIYCKAIOUIMEe OJHO3HAYHOE JACKOIWPOBAHUE
cooOmeHnii (mpedUKCHbIE KOIbI), HMCIOIh30BATh MPOCTEHINE KOIBI, KOTOPBIC IO3BOJISIOT
0oOHapy)XMBaTh U UCHPABIATH OMIMOKU MpPH IMeperade JaHHBIX, CTPOUTH KOJ, 0OeCIIeUNBAIOIINN
HAaWMEHBIIIYI0 BO3MOXKHYIO CPEIHIOI0 JUIMHY COOOIIECHHS MPU M3BECTHOW YacTOTE CHMBOJIOB,
MOSICHATD MPUHIIUIIBI pA0OTHI MIPOCTHIX AJITOPUTMOB CKATUS JaHHBIX;

YMEHME pellaTh AJIrOPUTMHUECKHE 3aJayd, CBA3aHHbIE C aHauu3oM rpadoB (3anauu
IOCTPOEHHUSI ONTHMAJIbHOIO IYTH MEXIy BeplIMHaAMHM rpada, ONpeAeieHUs KOIMYEeCTBa
pPa3IUYHBIX IyTEeHd MEXIy BEpLIMHAMH OPHUEHTUPOBAHHOIO AalMKIMYecKoro rpada), yMeHue
UCIIOJBb30BaTh JIEPEBbsl IIPU aHAIW3€ M IOCTPOCHHUM KONOB M JUId IIPEACTaBICHUS
apu(QMeTUYECKUX BBIPAKEHUH, MpPU PEIICHUU 3a/ad MOUCKAa U COPTUPOBKH, YMEHHE CTPOUTH
JIEpeBO UIPbl 10 3aJaHHOMY alrOpuUTMY, pa3padarbiBaTb W OOOCHOBBIBATH BBIUTPHILIHYIO
CTPaTeruio Urpsl;

yMeHHe pa3pabaThiBaTh M PEaIM30BbIBATh B BUJAE NPOrpaMM 0a30BbI€ aIrOPUTMbI, YMEHHE
MCIIOJIB30BaTh B IPOrpaMMax JIaHHbIE Pa3IMUHbIX TUIIOB C YU€TOM OTpaHUUYEHUN Ha JAMAIa30H UX
BO3MOXKHBIX 3HaY€HUH, MPUMEHATH NP PEIICHUH 3aj]jad CTPYKTYpPbl JaHHBIX (CIHUCKHU, CIOBApH,
CTEKH, O4Yepequ, JACpEeBbs), HCIIOJIBb30BaTh 0a30BbIE ONEpAllUd CO CTPYKTypaMu JaHHBIX,
OPUMEHSATh CTaHJIapTHbIE U COOCTBEHHBIE MOANPOrpaMMBI JUIsl 00pabOTKM YHUCIOBBIX JTAHHBIX U
CUMBOJIbHBIX CTPOK, UCIOJIb30BaTh MIPH pa3paboTKe Mporpamm OUOINOTEKH MOANIPOrPAMM, 3HATh
(GYHKIIMOHATbHbIE BO3MOXKHOCTH HMHCTPYMEHTAIBHBIX CPEICTB CpeAbl pa3pabdOTKH, yMEHHe
UCIIONIB30BaTh CPEACTBA OTJIAJAKH MpPOrpaMM B CpeA€ IPOrpaMMHUPOBAHUS, yMEHUE
JIOKYMEHTHPOBATh IPOTPAMMBI;

YMEHHE CO3/1aBaTh BeO-CTPaHUIIbI;

BJIaJICHHE OCHOBHBIMHU CBEICHUSIMH O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEICTBaX CO3/1aHUs U
paboThl ¢ HUMHU, YMEHUE UCIOJIB30BaTh TaOIUYHbIE (PEISMOHHbIE) 0a3bl JAHHBIX (COCTABIATH
3arpockl B 0a3ax JaHHBIX, BHIIOIHATH COPTUPOBKY M MOUCK 3amuceld B 0a3e JaHHBIX, HATOIHATD
pa3paboTaHHyI0 6a3y JaHHBIX) U CIIPABOYHBIE CUCTEMBI;

YMEHHE UCIOIb30BaTh KOMITBIOTEPHO-MaTeMaTHUYEeCKUE MOJETH IS aHalu3a OOBEKTOB U
npoueccoB:  GoOpMyIMpOBaTh Ledb MOAEIUPOBAaHUS, BBHINOJHATH aHaJIU3 PE3YyJIbTaToB,
MOJIYYCHHBIX B XOA€ MOJAEIHUPOBAHUSA, OIEHMUBATh COOTBETCTBHE MOJIEIN MOJEIUPYEMOMY
00BEKTY HIIH MPOIIECCY, TPEACTABIATH PE3YJIbTaThl MOICTUPOBAHUS B HATJISITHOM BH/IC;

YMEHHE OpraHU30BbIBaTh JUYHOE HH()OPMAIIMOHHOE MPOCTPAHCTBO C HCHOJIb30BAHUEM
Pa3IMYHBIX CPEACTB IU(PPOBBIX TEXHOJOTHH, TOHMMaHUE BO3MOXKHOCTEH HU(POBBIX CEPBHCOB
TOCY/IapCTBEHHBIX YCIIYT, HU(PPOBBIX 00pa30BaTENbHBIX CEPBHCOB,;

MMOHMMaHKWE OCHOBHBIX MPHHIUIIOB paOOTHI, BO3MOKHOCTEH M OTPaHWYCHUS] TPUMEHEHHS
TEXHOJIOTUH HCKYCCTBCHHOT'O MHTCJIJICKTA B PA3JIMYHBIX 06J'IaCTHX, HaJIM4Ynue HpeI[CTaBHeHI/II‘;I (0]
Kpyre pelaeMblx 3aJad MalIuHHOTO oOy4yeHus (pacrmo3HaBaHus, Kiaccupukanud u
IPOTHO3UPOBAHMUS), HAIWYME MPEACTaBICHUH 00 HCHOJIB30BAaHUM  HMH(GOPMALMOHHBIX



TEXHOJIOTH B PAa3IMYHBIX MPO(ecCHoHaIbHBIX chepax.

114.9. lns mpoBeneHust €IMHOTO TOCYIapCTBEHHOTO dK3aMeHa 1Mo nHdopmaruke (maiee -
EI'D no mH}pOpMaTHKe) HCIONB3yeTCs MepeueHb (KoaupukaTop) mpoBepsieMbIX TpeOOBaHUN K
pe3ynbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBareabHON MPOrpaMMBbl CpEIHEro 001Iero oopa3oBaHus
Y DJIEMEHTOB COJEPKAHUS.

Tabnuua 13.4

[Iposepsiembie Ha EI'D o nnpopmaruke TpeboBanus
K pe3y/bTaTtaM OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON IPOrpaMMBI
CpeaHero o01ero oopa3oBaHus

Kon [TpoBepsieMbie TpeOOBaHUS K MPEIMETHBIM PE3yJIbTaTaM OCBOCHHS
MIPOBEPSIEMOTO | OCHOBHOW 00pa30oBaTeIbHON MPOrPaMMBI CPETHETO 00IIeT0 00pa30BaHUs
TpeOOBaHMS

l. 3HaTh (MIOHUMATBD)

1.1 [ToHnMaHne OCHOBHBIX MPHHIIUIIOB YCTPOHCTBA M (DYHKIIMOHUPOBAHUSA
COBPEMEHHBIX CTAIlMOHAPHBIX W MOOWJIBHBIX KOMIIBIOTEPOB; TCHICHIINN
pPa3BUTHSA KOMIIBIOTEPHBIX TEXHOJOTHIA;, BIaJeHUE HaBBIKAMH PabOTHI C
OTEPAMOHHBIMU CHCTEMAaMH W OCHOBHBIMH BHJIaMHU IPOTrPAMMHOTO
obOecrieueHuss JUig  pelieHdus  yueOHBIX 3afad 1Mo  BbIOpaHHOU
crenuaaIn3alun

1.2 Hannune mnpexacraBneHuii o 0a30BBIX MNPUHIMIAX OpraHu3alud U
(YHKIMOHUPOBaHHS KOMIIBIOTEPHBIX CETEH

1.3 [ToHnMaHWe OCHOBHBIX MPHUHIIUIIOB JMCKPETH3ALUN PA3IHMYHBIX BHJOB
uHpOpMaLuu
1.4 ITonnmanue 06a30BBIX ANTOPUTMOB OOpPAaOOTKM YHUCIOBOM M TEKCTOBOM

nHpopmManuu (3amUCh YKHCENl B TO3UIMOHHOM CHCTEME CYHCIICHHS,
JENMMOCTh IENBIX YUCEN;, HAXOXKICHHUE BCEX MPOCTHIX YHCET B 33JJaHHOM
nuamnazoHe; o0paboTKa MHOTOPA3pSAHBIX — IEJbIX  YHCEN, aHalu3
CUMBOJIBHBIX CTPOK U IPYTHX), AITOPUTMOB TTOUCKA U COPTUPOBKH

1.5 3HaHWe (QYHKIHMOHAIBHBIE BO3MOXXHOCTH HWHCTPYMEHTAIBHBIX CPENICTB
Cpelbl pa3paboTKH

1.6 Brnanenvne ocHOBHBIMEH CBeACHHSMH O 0a3ax JaHHBIX, UX CTPYKTYpE,
CpEICTBaxX CO3/IaHus U pabOThI C HUMU

1.7 [ToHnmMaHue BO3MOXXHOCTEN U OTPAaHUYEHUM TEXHOJIOTHM UCKYCCTBEHHOTO
WHTEJUICKTa B PA3UYHBIX OO0JIACTAX; HAJIWYUE TMPEACTaBICHUN 00
WCTONB30BAaHUM  HMH(OPMAIMOHHBIX  TEXHOIOTHH B Pa3IUYHBIX
npodeccroHanbHbIX cepax

1.8 Bragenne TeopeTHMUecKHMM ammaparoM, IO3BOJIIFOIIUM  OCYIIECTBIATH
IIPEJICTABICHUE 3alaHHOIO0 HATYpaJbHOTO YHMCJIA B PA3IMYHBIX CHCTEMAaxX
CUUCIICHMS; BBINONHATh INPeoO0pa3oBaHMsA JIOTMYECKMX  BBIPAKEHHH,
UCTIONB3Ysl 3aKOHBI aJreOpbl JIOTUKU; ONPEACNATh KpaT4allluid MyTh BO
B3BELICHHOM TIpade M  KOJIMYECTBO IyTed MEXIy BepLIMHAMHU




OpPUEHTUPOBAHHOTO AI[MKINYECKOro rpada

VYMeTn

2.1

VMeHHE HCIOJb30BaTh KOMIIBIOTEPHO-MAaTeMaTUYECKHE MOJACIU  JUIS
aHanmu3a OOBEKTOB W TPOLECCOB: (HOPMYITHPOBATh LIEAb MOJACIUPOBAHMS,
BBINIOJIHATh aHAIU3 PE3Yy/bTAaToOB, MOJYYECHHBIX B XOJE MOJCIUPOBAHUS;
OLIEHUBATh  /ICKBATHOCTh MOJAETH MOJEIUPYeMOMY OOBEKTY WU
HpoLeccy; NPEACTABIATh Pe3Y/IbTaThl MOICIUPOBAHHS B HATVISIITHOM BHJIC

2.2

YMeHue KJIacCH(HUIMPOBAaTh OCHOBHBIE 3aJaydl aHalW3a JIAaHHBIX
(mporHo3upoBaHue, KJaccuuKanys, KJIacTepu3anus, aHaIu3
OTKJIOHEHMI1); MOHMMATh I1OCJIEOBATEILHOCTh PEIICHUs 3a/ady aHajau3a
JAHHBIX: COOp NEPBUYHBIX AAHHBIX, OUUCTKA U OLICHKA KaueCTBa JaHHBIX,
BEIOOp ® (WJIM) TIOCTPOSHHE MOJENH, TpPeoOpa3oBaHHE JIAHHBIX,
BU3YyaJIM3alysl JaHHbBIX, MHTEPIIPETALUs pe3ybTaToB
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YMmenue onpeaensate UHOOPMAMOHHBIH 00bEM TEKCTOBBIX, TPapUUECKUX
Y 3BYKOBBIX JIAHHBIX MPU 33JlaHHBIX MapamMeTpax JUCKPETU3alNh. YMEHUE
OTIPE/IETISATH CPETHIOID CKOPOCTh Mepeadu JaHHbBIX, OICHUBATh U3MEHEHUE
BpPEMEHH TIepeadyl MpH U3MEHESHUH WH(POPMAIIMOHHOTO 00beMa JTAaHHBIX U
XapaKkTEepPUCTUK KaHalla CBSI3U
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YMeHue CTpOUTh KOA, OOECTEeYMBAIOMIMI HAWMEHBIIYI0 BO3MOXKHYIO
CPEIHIOI0 JUIMHY COOOLIEHUS MPU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue HCnoib30BaTh NPU PEIICHWH 3a7ad CBOMCTBA IMO3UIMOHHON
3allMCH YHCEJ, AJITOPUTMBI MOCTPOEHHUS 3allUCH 4YMCIA B IO3ULHUOHHOU
CHUCTEME CYHUCIICHHS C 3aJJaHHBIM OCHOBAaHHMEM M IOCTPOCHMS YHCIA 10
CTPOKE, COAEpPKALIEH 3aluCh 3TOr0 YHCJIAa B ITO3UMIUOHHOM CHCTEME
CUMCJIEHUS  C  3aJaHHbIM  OCHOBAaHHEM;  YMEHHUE  BBINOJHAITh
apudmeTryecKre onepauu B MO3UIUOHHBIX CHCTEMaX CUUCTICHHS

2.6

YMeHue CTpOUTHh JIOTUYECKOE BBIPAKEHUE B JAU3IBIOHKTUBHOW U
KOHBIOHKTMBHOW  HOpMaJIbHbIX  (opMax 1O  3aJaHHOM  Talnuie
UCTMHHOCTH;  MCCIeI0BaTh  00JacTh  MCTUHHOCTH  BBICKa3bIBaHUS,
CoZIep Kalllero IEPEMEHHBIE; PelliaTh HECIOKHBIE IOTHYECKUE YPaBHEHUS

2.7

YMeHue pemiars anropuTMUUECKHe 3a/1a41, CBI3aHHbIE C aHAJIN30M IpadoB
(3a1aul TOCTPOEHUS] ONTHUMAJIBHOTO IYTH MEXAy BepIIMHamMHu rpada,
ONpe/ieNieHUs] KOJMYECTBAa pa3IMUHBIX MyTed MeXJy BepUIMHAMHU
OPHEHTUPOBAHHOTO AI[MKJINYECKOTo rpada)

2.8

YMeHHEe UCIOIb30BaTh NEPEBb NIPU aHAIU3E U IOCTPOCHUU KOAOB U IS
MPEJICTAaBICHUS] apU(PMETUYECKUX BBIPAXKEHUM, IMpU pelIeHuu 3aaad
IIOMCKA U COPTUPOBKH; YMEHHUE CTPOUTH IEPEBO HUIPHI 10 3aJaHHOMY
aNropuTMy; paspabaTbhiBaTh U OOOCHOBBIBATh BBIMTPBILIHYIO CTPATETHIO
UTPBI

2.9

YMmenue AHAJIU3UPOBATE  AJITOPUTMBI € HCIIOJIB30BAHUCM Ta6J'II/I]_[
TPaCCUPOBKHU, OIPCACIATH 0e3 HCIOIL30BaHMS KOMITBIOTEPA PE3YyIbTaThl
BBIITOJIHCHUA HCCJIOKHBIX IMPOrpaMM, BKIIIOUAIOIMIUX IIUKJIbI, BETBJIICHUSA U
moAIporpaMMEl, Ipu 3aaHHBIX UCXOAHBIX JAaHHBIX




2.10 YMeHHe onpenensaTh CIOKHOCTh H3y4aeMbIX B Kypce 0a30BBIX aJrOPUTMOB
(cyMMHpOBaHHE SJIEMEHTOB MAacCHBA, COPTHPOBKAa MacCHBa, MepeOopHbIe
QITOPUTMBI, JIBOMYHBIN [OMCK) W TMPUBOIUTH TPUMEPHI HECKOJIBKHX
AJITOPUTMOB PA3HOU CIOXKHOCTH JJIs PEIICHUSI OJTHOM 3a1auu

2.11 Biianenue yHuBepcaabHBIM S3bIKOM IIPOrPAMMHUPOBAHMS BBICOKOTO YPOBHS
(ITackanw, Python, Java, C++, C#), npencraBieHussMH O 0a30BBIX THIAX
JaHHBIX M CTPYKTYpaX JaHHBIX; yMEHHE WCIOIb30BaTh OCHOBHBIC
YOPaBISIIONIME  KOHCTPYKIIMHM;  YMEHHE  OCYIIECTBIISATh  aHAIM3
MPEIUIOKESHHON MPOTPaMMBL: OMPEIEISITh PE3YIBTaThl PAaOOThI IPOTPAMMBI
MPU 3a/IaHHBIX HCXOJHBIX JAHHBIX; OMPENENATh, MPU KAKHUX HCXOMHBIX
JaHHBIX BO3MOXKHO TIOJYYCHHE YKa3aHHBIX PE3YIbTAaTOB; BBISBISATH
JAaHHBIC, KOTOpPhIE MOTYT IPUBECTH K OMIMOKEe B paboTe IpOrpamMMbl;
(hopMyTHpPOBATh MPEJIOKESHUS 110 YAYUIICHHIO IIPOTPAMMHOTO KOza

2.12 YMeHue peanu3oBbIBaTh Ha BbIOpAaHHOM JUIsI  M3y4€HUS  S3BIKE
nporpammupoBanus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI 00pabOTKHM YMCEN, YUCIOBBIX MOCIEI0BAaTEIbHOCTEN
U MacCcHBOB: IIPEJCTABICHME 4YHUCIa B BHJE Habopa MpPOCTHIX
COMHOXKHTENCH; HAXOKICHUE MaKCUMAJIbHOW (MUHUMAIIbHOW) mH(PHI
HaTypaJIbHOTO YMCJIa, 3allMCAaHHOIO B CHCTEME CUHMCICHMS C OCHOBAaHHEM,
HenpeBpmaromuM  10;  BbIUMCIEHHE OOOOIIEHHBIX  XapPaKTEPHCTUK
3JIEMEHTOB MacCHBa MJM YHCJIOBOH IOCIENOBATEIbHOCTH (CyMMBI,
IIPOM3BEEHUSI  CPEIHEro  apu(PMETHYEeCKOro,  MHUHHUMAJIBHOIO U
MaKCHMaJbHOIO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIIUX
3aJJaHHOMY YCJIOBMIO); COPTHPOBKY 3J€MEHTOB MAacCHBa; YyMEHHUE
UCIOJB30BaTh B IIpOrpamMmax JAaHHBIE pPa3jIMYHBIX THUIIOB C Y4YETOM
OTpaHMYEHUN Ha JUana30H UX BO3MOXHBIX 3HAYCHUI, NMPUMEHATh MNpPU
pelIeHNH 3aad CTPYKTYPBl JAaHHBIX (CHUCKH, CIOBapu, CTEKH, O4Epe.H,
JIepeBbsl); MPUMEHSTh CTaHIApTHBIE U COOCTBEHHBIE MOANPOTPaMMbI AJIs
00pabOTKN YHUCIIOBBIX JAHHBIX U CHUMBOJBHBIX CTPOK; HCHOJIb30BaTh IpPHU
pa3paboTke mporpaMm OMOTUOTEKH MOANPOTPAMM; YMEHHE HUCIOIb30BaTh
CPEACTBA OTIAAKHU IPOTpaMM B CPEZIE MPOrPaMMHUPOBAHHUS

2.13 YMeHHe  HUCNONb30BaTh  AJCKTPOHHbIE — TaOMMIBI s aHajiIu3a,
MpEJICTAaBICHUsT U OOpabOTKM JaHHBIX (BKJIIOYas BBIOOP ONTHMAJIbHOTO
pelieHus, moadop JMHUU TPEHJa, pelleHHe 33a7a4 MPOTHO3MPOBAHUA);
YMEHHME HCIIOJIb30BaTh TalOiauuHble (pensluoHHbIe) Oa3bl JaHHBIX H
CIIPaBOYHBIE CUCTEMBI

2.14 YMeHHe OpraHu3oBBIBaTh JIMYHOE HH(OPMALMOHHOE IPOCTPAHCTBO C
HCITIOJIb30BAHUEM PA3JIMYHBIX CPEACTB I_[I/I(i)pOBBIX TeXHOHOFHﬁ; IIOHUMAaHUuE
BO3MOXXKHOCTEH LM(POBBIX CEPBUCOB IrOCYIAPCTBEHHBIX YCIYT, IU(PPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB

Tabmuna 13.5

Ilepeuens 211eMEHTOB coaepkaHusl, poBepsieMbIx Ha EI'D
1o uH(popmMaTHKe

Kon IIpoBepsieMblii 2IIEMEHT COACPIKAHUS




udposas rpaMOTHOCTH

1.1

OcCHOBHBIE TEHICHLIUU Pa3BUTHUS KOMIIBIOTEPHBIX TexHosorui. [lapamiensHble
BbIUKCIIEHU. MHOTOnpoueccopHble cucteMsl. PacnipenencHubie
BBIUMCIIUTENIbHBIE CUCTEMBI M 00pab0TKa OONBIINX JaHHBIX

1.2

[IpyuHIMIIBI TTOCTPOCHMSI M alapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Ceressie npotokonbl. Cetb UHTEpHET. Anpecanus B cetu Untepuer. [IpoTokonsl
creka TCP/IP. Cucrema nomeHHbIX mMmeH. Pasmenenme IP-cetm Ha momceru ¢
IIOMOIIIBI0 MAaCOK MOACETeH

1.3

daiinoBast cucreMa. [louck B (aitmoBoit cucreme. [IpuHIUIIBI pa3MemeHus U
uMeHOBaHMs (aiiiioB B goiroBpeMeHHOM mnamstu. IllaGmoHsl s ommcaHUs
rpynn ¢anaoB

1.4

CKOpOCTB nepcaaiu JaHHBbIX. 3aBHCUMOCTH BpCMCHHU nepcaadyu OoT
I/IH(i)OpMaLII/IOHHOFO o0beMa JAaHHBIX U XapaKTCPUCTHUK KaHalla CBA3U

1.5

[Iudposanune manHBIX. CUMMETpUYHBIE U HeCUMMETpUdHbIE mHdpe. [udpsr
npoctoii 3amenbl. [udp Llesaps. [ludp Bmwxenepa. Anroputm mudpoBaHuUs
RSA

1.6

Konpl, mo3Bossitoniie oOHapyKUBATh U UCTIPABIISATH OMIMOKH, BOZHUKAIOUIUE MPU
nepenade gaHHbIX. Pacctosnue Xammunra. KogupoBanue ¢ MOBTOpeHUEM OUTOB.
Kol XoMmMmuHra

Teopernueckue 0CHOBbI HHPOPMATUKU

2.1

JIBouuHoe  kogupoBaHWE. PaBHOMEpHbIE M HEPaBHOMEPHBIE  KOJBI.
JlekomupoBaHUEe COOOIEHHH, 3alMCaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KO/IOB.
VYenoue ®ano. IlocTpoeHne OJHO3HAYHO JEKOAUPYEMBIX KOJOB C IOMOUIBIO
nepeBa

2.2

Teopernueckne moAXoAbI K OIEHKE KonudecTBa uHpopmanuu. EnuHUIb!
M3MEpeHHsl KonuuecTBa uWHMopmaruu. AnQaBUTHBIM TOIXOA K  OIEHKE
KonmuyecTBa WHGoOpMaIMK. 3aKOH aIAUTUBHOCTH uH(popMaruu. Dopmyna
Xaptau. Uadopmanus u BepositTHocTs. @opmyna [llenHona
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Cuctembl cuMcieHus. Pa3BepHyTas 3amuch ILEIbIX M JPOOHBIX YHCENl B
MO3UIIMOHHON cucteme cuucieHus. CBoiCTBa MO3UIIMOHHOW 3amUCH 4YHCTA!
KOJIMUECTBO LU(DP B 3aKCH, IPU3HAK JCIMMOCTH YHCIIa HA OCHOBAHUE CHUCTEMBI
CUHCIIeHUs. AITOPUTM NEPEBOAA LIETOT0 YUCIa U3 P-HYHON cHCTEMBI CUMCIEHUS
B JICCATUYHYIO. AJNTOPUTM IepeBoja KoHeuHo! P-muHO#l 1pobu B aecATHUHYIO.
AJITOPUTM TEpeBOJA ILIEJOr0 YUCiIa M3 JACCATHYHOM CHCTEMBI cUucieHus B P-
nuHyto. IlepeBox KoHeuHOW paecsaTMYHONW JpoOu B P-nunyro. JlBomuHas,
BOCBMEpPHYHAs U IIECTHAAUATEPUYHAS] CUCTEMBI CUMCIIEHUS, CBSI3b MEXIY HUMHU.
ApudmeTrueckre onepalny B HO3UIIMOHHBIX CUCTEMAaX CUMCIIEHUS

24

TpOI/I‘-IHaH YpaBHOBCHICHHAA CUCTECMA CUUCIICHUA. I[BOI/I‘-IHO-I[CCHTI/I‘-IHEUI CHUCTEMA
CUHCJICHHUA

2.5

Konuposanue texctoB. Komuposka ASCII. OgnobaiiTHbie KogupoBku. CTaHgapT
UNICODE. Komupoka UTF-8. Omnpenenenue uHGOPMALUOHHOTO 0OBEeMa
TEKCTOBBIX COOOIIEHUI




2.6

Konuposanue m3obpaxenuit. Ouenka nHpopmarmoHHoro odbema rpadudecKux
AAHHBIX IIPU 3aJJaHHBIX pa3pClICHUN U I‘HY6I/IHC KOOUPOBaHUA IBETA. HBGTOBBIG
MOJICITH.

Koaupoanue 3Byka. Onenka HHGOPMAITMOHHOTO 00beMa 3BYKOBBIX JaHHBIX IPH
3aJJaHHBIX YaCTOTE JUCKPETH3AIMH U Pa3PsIIHOCTHA KOAUPOBAHHUSI

2.7

Anrebpa gsoruku. IloHsThe BbIcKa3biBaHUsA. Bpicka3biBaTenbHbIE  (HOPMBI
(npeaukarbl). KBaHTOpBI Cy11€CTBOBAHUS U BCEOOIIHOCTH.

Jlornyeckue onepanuu. TaOGuuibsl HCTUHHOCTU. Jlormdeckue BbIpaXKEHUS.
Jlornueckue ToxaecTsa. Jlornueckue onepanuy U ONepalyuy HajJl MHOKECTBAMHU.
3aKkoHbl anreOpbl JIOTMKH. OKBHMBAJEHTHbIE IPEOOpa30BaHUS JIOTUYECKUX
BBIpa)KCHMI. JIornyeckue ypaBHEHUs U CUCTEMbI YPaBHEHU.

Jlornyeckue (GyHKUMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHUECKUX
(GYHKIUH OT KOJTMYECTBA apTyMEHTOB.

Kanonnyeckue (opMbl JIOTHYECKUX BbIPaKEHHH

2.8

COBepH_IeHHBIC JU3BIOHKTHUBHBIC  KOHBIOHKTHBHBIC HOPMAaJIbHBIC (1)OpMBI,
AJITOPUTMBI UX IMOCTPOCHUA 11O Ta6JII/III€ HCTUHHOCTHU

2.9

Jlornueckue d3JI€MEHTBI B cocraBe Kommbrorepa. Tpurrep. Cymmarop.
MHoropa3zpsaaelii cymmarop. IlocTpoeHne cxem Ha JIOTMYECKHUX 3JIEMEHTax I10
3aJJaHHOMY JIOTUYECKOMY BBIPQKEHUIO. 3alKCh JIOTUYECKOIO BBIPAXKEHUS IO
JIOTUYECKOH cXeMe

2.10

Mogenu u wmozpenupoBanue. llenmu MozaenupoBaHus. AJEKBAaTHOCTb MOJENU
MOJICTTUPYEMOMY OOBEKTY HITH mporieccy. Dopmaninzaius mpUKIaIHbIX 3a1a4.
[IpencraBienne pe3ynbTaTOB MOJCITUPOBAHMS B BHJIE, YIOOHOM /ISl BOCIIPUSTHUS
yenoBekoM. [ padudeckoe mpeacTaBieHrne JaHHBIX (CXEMBbI, TAOIHUIIbI, TpaduKH).

2.11

[IpeacraBnenne uenbIx YUcCed B MNaMiITH Kommbiorepa. OrpaHUYE€HHOCTH
JIMara3oHa 4Yucel IpU OTPAaHUYEHUM KOJIMYECTBa paspsaoB. llepenonnenue
paspsaHoi ceTku. be33HakoBble U 3HAKOBBIC TaHHBIC. 3HAKOBBINA OUT. /[BOMUHBIIM
JIOTIOJTHUTEIBHBIN KOJI OTPUIATEBHBIX YHACEIL.

[ToGutoBbIe sOruuyeckue onepamuu. Jlorndeckuif, apudmMeTHuecKui U
nukueckuid  casurd. [lludpoBanne ¢ MNOMOIIBI0 MOOUTOBOM  OIepanuu
"uckarogarontee MJIN"

2.12

IIpencraBneHne BENIECTBEHHBIX YNCEN B MIAMATH KOMIIbIOTEpaA. 3Havyalas 4acTb U
nopsAnoK uucna. JluamazoH 3HayeHWil BelleCTBEHHbIX uyHcenl. I[IpoGimemsl
XPAaHECHMUS BEIECTBCHHBIX YHUCEJ, CBA3aHHBIE C OIPAHUYEHUEM KOJIUYECTBA
pa3psAnoB. BrlnmonHeHue omepanuii ¢ BEIIECTBEHHBIMH YHCIIAMM, HAKOIUICHHE
OIIMOOK MPHU BBIYUCICHUSAX

2.13

I'pappl. OcHoBHBIE MoOHATUA. Buabl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXHOCTH, BECOBBIX MAaTpHUILl, CIHCKOB CMEXHOCTU. Pemienue
QITOPUTMUYECKUX 3aJay, CBS3aHHBIX C aHaimu3oM TrpadoB (MOCTpOEHHE
ONTHMAJIBHOIO MYTH MEXIy BepUIMHaMH Tpada, OIpeneseHHe KOoIMYecTBa
pPa3sIMYHBIX IyT€d MEXAYy BEPIIMHAMU OPUEHTUPOBAHHOIO ALUKINYECKOTO

rpaca)

2.14

HepeBws. bunapnoe naepeBo. JlepeBbsi moucka. CrmocoObl 00xoma Jepesa.
[IpencraBienue apupmMeTHYeCKUX BBIpAXKEHHI B BHUIE JepeBa. Vcmoiab3oBaHue
rpadoB U I€PEBbEB IIPHU OMUCAHUN OOBEKTOB U MIPOLIECCOB OKPYXKAFOIET0 MUPA




2.15

JluckpeTHbIe UTPBI IBYX UTPOKOB C MOJTHOW mH(popmarmen. [loctpoenne nepera
nepebopa BapuUaHTOB, ONKMCAHUE CTpPATETMH Wrpbl B TaOMM4yHOH (opme.
Boiurpeliiiiaeie ¥ IPOUTPHILITHBIE TO3UIUHN. BHIUTPHINIHBIE CTpaTeruu

2.16

CpencrBa HCKYCCTBEHHOIO MHTEIIeKTa. MnenTrdukanus u nouck u3odpaxeHui,
pacno3HaBanue yuu. Mcnonbe3oBaHne METONOB MCKYCCTBEHHOIO HHTEIIJICKTA B
oOydaromux cucremax. Mcrnonb3oBaHre METO0B UCKYCCTBEHHOIO MHTEIICKTA B
po6ortorexuuke. Matepuer Bemeil. Heiiponnsie cetu

AJNTrOpUTMBI U TPOrPaMMHUPOBAHNE

3.1

dopmann3anusl NOHATUS alroputma. MammHa TerOpMHra Kak yHHBEpCalbHas
MOJ€EJIb BEIYUCIEHUN

3.2

OrneHka CIIOKHOCTH BBIUMCIEHUH. Bpems paboTel M 00bEM HCIONB3yeMO
aMsATH, MX 3aBUCUMOCTb OT pa3Mepa HCXONHBIX JaHHbIX. OleHka
aCUMITOTHYECKOM CIIOKHOCTH alIrOPUTMOB. AJITOPUTMBI OJIMHOMHUAIBHON
cioxkHoctu. IlepeGopHble anroputmbl. [IpuMepsl pasiIUYHBIX —aJTOPUTMOB
peuieHuss OMHOM 3aa4i, KOTOPbIE UMEIOT PA3JIMYHYIO CII0)KHOCTb

3.3

OmnpeneneHne BO3MOXKHBIX PE3YyJAbTaTOB pabOThl MPOCTEHIIMX aJITOPUTMOB
YIPABJICHUSI UCIOJIHUTEISAMU U BBIYMCIUTENIBHBIX alropuTMoB. OmpeneneHue
HCXOJHBIX JIaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET 1aTh TPeOyeMblil pe3ysbTar

3.4

Anroput™Mbel  00paOOTKH HAaTypaJIbHBIX YHCEJ, 3alMCAHHBIX B ITO3UIIHOHHBIX
cUCTeMaxX CYMCJIEHHUs: pa30MeHHe 3alucd 4Yuciaa Ha OTAEIbHbIE LUQDBI,
HaXOXJEHHE CYMMbl W TPOU3BENEHUS IUQpP, HAXOXKICHHE MaKCHMaJbHOU
(MHHUMANIBHOW) U (PBHI.

[IpencraBinenue umcina B BHJEe HAOOpa MPOCTBIX COMHOXHUTENEH. AJTOpUTM
OBICTPOTrO BO3BE/IEHUS B cTeneHb. [Ionck MpoCThIX Yncen B 33JaHHOM JIHara30He
C TIOMOIIBIO anropuTMa "pemrero Iparocdena"

3.5

MHoropa3psaHble 1eble Yhciia, 3aa4u JUIMHHON apu(MeTuKu

3.6

Azpik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl naHHbBIX:
LIEJIOYNCIICHHBIE, BELICCTBEHHBIE, CHUMBOJIBHBIC, JIOTMYECKHE. BeTBieHUs.
Crnoxwnsle ycnosus. Lukiibl ¢ yenoBuem. L{ukiibl o nepeMeHHOM.

OO0paboTka JaHHBIX, XpaHsmUXcs B (aitnax. TekcToBble U JABOMYHBIEC (hailiibl.
Qaiinossle nepemeHHble ((aiinoBble ykazarenu). UreHue u3 ¢aina. 3anuch B
daiin.

Pa3Ouenune 3amaun Ha monzanauu. lloamporpammbl (mpouenypbl U (QyHKIUM).
Vcnionb30BaHue CTaHIAPTHONW OMOMMOTEKH sI3bIKA POTPAMMHUPOBAHUS

3.7

PCKprI/IH. PeKprI/IBHBIC npoueaypsl u (I)yHKI_[I/II/I Hcnons3oBanue crTeka JJIsL
oprann3alvii pCKYpPCUBHBIX BBI30BOB

3.8

Uucnennsie MeToapl. ToOuHOE M MPUONIKEHHOE pElIeHUs 3aaadu. UHMCIeHHOE
pelleHre YpaBHEHHH C TMOMOIIbI0 Mmoadopa mapamerpa. UHMcIeHHBIE METOIIbI
peleHuss ypaBHEHM: MeToNl mepedopa, METOJ TIOJOBHHHOTO JCIICHHUS.
[TpubmkeHHOEe BBIYUCICHUE JUIMH KPUBBIX. BhruucieHue miomaaei ¢uryp c
MTOMOIIBI0 YHUCIIEHHBIX METOMOB (METOJ MPSIMOYTOJLHUKOB, METOJ TPAICIIH).
[Mouck wmakcumyma (MHHUMYMa) (GYHKIMHW OJHOM TEPEMEHHOH METOA0M
ITOJIOBUHHOTO JICTICHHS




3.9

OO6paboTka  CHUMBOJIBHBIX  JIaHHBIX.  BcTpoeHHble  (QyHKIMH  s3bIKa
MIPOrPaMMHUPOBAHUS JIJIs1 0OPAOOTKU CUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHMBOJIBHBIX CTPOK: TIIOJICUET KOJHMYECTBA TIOSBICHUH CHMBOJIAa B CTpOKE,
pa3OueHNe CTPOKH Ha CJIOBA IO MPOOEIBHBIM CHMBOJIAM, IMOHWCK IOACTPOKH
BHYTPH JaHHOW CTPOKH, 3aMeHa HAWJCHHOH TOJICTPOKHM Ha JIPYryH CTPOKY.
I'eneparusi Bcex CJIOB B HEKOTOPOM a(aBUTE, YIOBICTBOPSIONINX 3a[aHHBIM
orpanudeHusiM. [IpeoOpa3oBanue yrcia B CHMBOJIBHYIO CTPOKY M 00paTHO

3.10

MaccuBpl M MOCIENOBATENbHOCTH  4YHcel. BpunciaeHne  000OIIEHHBIX
XapaKTepUCTUK 3JIEMEHTOB MacCHBa MWJIM YHCIOBOW IOCIIEOBAaTEIHLHOCTH
(cyMMBI, TpOU3BEACHHUSA, CPEAHEr0 apU(METUUYECKOr0, MHUHUMAIBHOIO U
MaKCHMaJbHOTO  JJIEMEHTOB, KOJHMYECTBA JJIEMEHTOB,  YIOBJIETBOPSIOIIMX
3aJJaHHOMY YCJIOBHIO). JIMHEWHBIM MMOMCK 3aJaHHOTO 3HAYEHUS B MAacCHUBE.
AnropuTt™Mbel  pabOTBl C AJIEMEHTaMH MacCHBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. CopTHpOBKa OJHOMEPHOro MaccuBa. [IpocTeie METOABl COPTHUPOBKU
(Meron my3bIpbKa, MeETOJ BbIOOpa, COpPTUpOBKAa BcTaBKamu). CopTHpOBKa
ciusaueM. breicTpast coptupoBka MaccuBa (anroputm QuickSort). /IBonuHbIif
MIOHUCK B OTCOPTHPOBAHHOM MaCCUBE

3.11

JIByMepHBIE MacCHBBI  (MaTpuibl). AJNTOPUTMBI  OOpabOTKHM  JBYMEPHBIX
MacCHBOB: 3allOJIHEHUE JBYMEPHOI'O UHCIIOBOIO MaccHBa 110 3aJaHHBIM
IpaBWJIaM, MOUCK JIEMEHTa B JIByMEPHOM MAacCHBE, BBIUMCICHHE MaKCUMyMa
(MMHUMYMa) U CyMMBbI 3JIEMEHTOB JBYMEPHOI'O MacCHBa, IEPEeCTaHOBKA CTPOK U
CTOJIOIIOB JIBYyMEPHOTO MacCHBa

3.12

CnoBapu  (accolMaTHUBHBIE  MAacCHBBI,  OTOOpa)kKe€HHUS).  XAII-TaOJIUIIBI.
ITocTpoenue anpaBUTHO-YACTOTHOTO CIIOBaps AJIs 33/1aHHOTO TEKCTa

3.13

Creku. AHanmu3 TPaBUIBHOCTH CKOOOYHOTO BBIpaXKEHUs. Bwruncnenue
apu(MeTHUYECKOro BBIPaKEHUS, 3allMCAaHHOrO B MocTdukcHoi dhopme. Odepenn.
Hcnonp3oBanue ouepenu Jjisi BpEMEHHOTO XPaHEHUS TaHHBIX

3.14

Anroputmel Ha rpadax. IlocTpoeHne MUHUMaIBHOIO OCTOBHOTO J€peBa
B3BELLICHHOTO CBS3HOTO HEOPHEHTUPOBAHHOro rpada. KommuecTBo pazmuyuHbIX
MyTel MeXAy BEepIIMHAMU OPUEHTUPOBAHHOI'O al[MKINYECKOro rpada. AIropurm
JenKeTphl

3.15

HepeBbs. Peanuzanusa nepeBa ¢ MOMOLIBIO CCBIJIOYHBIX CTPYKTYp. [IBOMUHBIE
(bunapubsie) aepeBbs. [locTpoeHue nepeBa Ais 3alaHHOTO apU(PMETHYECKOTO
BbIpakeHUs. PekypcuBHbIe alropuTMbl 00xoia aepeBa. Mcnosnbp3oBaHue creka u
ouepenu st 00xoja aepeBa

3.16

JlnHaMpyeckoe MporpaMMHUpPOBAaHUE KaK METOJ PEUICHUS 337ad C COXPaHEHUEM
IIPOMEKYTOUYHBIX PE3YJAbTaTOB. 3aJauM, peulacMble ¢ MOMOIIbIO JUHAMHUYECKOTO
MIPOrpaMMHUPOBAHUS: BBIYMCIEHUE PEKYPCUBHBIX (DYHKIUH, MMOCYET KOJUYECTBA
BApUAHTOB, 3aJ1a4M ONITUMU3ALINI

3.17

[Tonatne 00 OOBEKTHO-OPUEHTUPOBAHHOM MporpaMMupoBaHur. OOBEKTH U
kyaccel. CBoicTBa U MeTO/bI 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAIIN3.
PazpaGoTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO MOAXO/A.
Wukancynsuus, Hacaeq0BaHue, MOIMMOp(HU3M

NudopmarmoHHbie TEXHOIOTUU




4.1

Ananmu3 maHHbIX. OCHOBHBIE 3aJaydl aHaJIM3a JaHHBIX: IMPOTHO3UPOBAHUE,
KIaccuuKalus, KilacTepu3alus, aHamu3 OTKIoHeHWH. [locienoBarenbHOCTh
perieHus 3a/1a4 aHaIu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OYMCTKA U OIEHKA
KauecTBa JaHHBIX, BBIOOp W (WJIM) TOCTPOSHHE MOJENH, Ipeodpa3oBaHue
JAHHBIX, BH3yaJu3alMs JaHHBIX, MHTEpIpeTanus pe3yabraroB. [IporpamMmubie
cpenctBa U HMHTEpHET-CEpBUCH UIsi OOpaOOTKUM W TPEACTABICHHS JTaHHBIX.
Bonwimme nanapie. MammHHOE 00ydeHHE

4.2

AHau3 JaHHBIX C IIOMOILBIO 3JEKTPOHHBIX TaOnaul. BeluncieHne cymMbl,
cpenHero  apuMETHYECKOro, HaumOONbIIero  (HAaWMMEHBIIETO)  3HAYCHUS
nuanazoHa. Berumcinenue ko3¢ ¢uIMeHTa KOppeslUM JABYX psIOB JaHHBIX.
[Toctpoenue cTonOuaThiX, JUHEHYATBIX W KPYroBBIX auarpamm. Iloctpoenue
rpadukoB ¢pyHkuuil. [TonOop iuHUM TpeHaa, pelieHne 3a1a4 IPOrHO3MPOBAHUS.
Pemenue 3a1au onTUMHU3aLMK ¢ IOMOILBIO 3JEKTPOHHBIX TAOJINLL

4.3

Jluckperuzanusi 1OpU  MaTeMaTUYeCKOM  MOJEIMPOBAHMM  HENPEPHIBHBIX
nporeccoB. MoaenupoBanue JBMKEHHUs. MojenupoBaHue OMOIOTHYECKUX
cucteM. Maremaruyeckue MOAEIM B DKOHOMMKE.  BplunciauTeNbHbIE
9KCIEpUMEHTHl ¢ MozensimMu. OOpaboTka pe3ynbTaroB SKCIepuMeHTa. Meron
HauMEeHbIIMX KBagparoB. OLEHKAa YHCIOBBIX HapaMETPOB MOJEIUPYEMBIX
00bEKTOB M IpoleccoB. BoccraHOBIEHHME 3aBUCUMOCTEH MO pe3yibraraM
JKCIEPUMEHTA

4.4

BepostHOCTHBIE MOJICJIN. Meroznbl Momnte-Kapio. NmuranmonHoe
MozenupoBaHue. CUCTeMbI MACCOBOIO 00CITYKUBAHHUS

4.5

Tabnuunble (pensuOHHBIC) 0a3bl NaHHBIX. Tabluiia - IpeCcTaBlIeHue CBEICHUMN
00 omHOTHUIIHBIX OObekTax. Ilome, 3ammch. Kirou Tabmmiel. PaGoTa ¢ roroBoit
0a3oii maHHBIX. 3anojHeHHe 0a3bl JaHHbIX. [louck, copTUpoOBKa M QuiIbTpanus
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochl ¢ TMapaMeTpaMH.
Brrancisiemble nosist B 3anpocax.

MHuorotabnuynble 0a3bl AaHHBIX. THMBI CBA3EH MexIy Tabnunamu. BHemHuii
kito4. L{enoctHOCTh 0a3bl JaHHBIX. 3aIPOChl K MHOTOTAaOIMYHbBIM 0a3aM JaHHBIX

4.6

TekcroBeii mponeccop. CpencrtBa IMOUCKAa W aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypUpOBaHHbBIE TEKCTOBBIE JOKYMEHTHI. CHOCKH, OIVIaBICHUE.
[IpaBmia UWMTHpPOBAaHUS HWCTOYHUKOB U odopMieHHs Oubnuorpapuueckux
CCBIIIOK
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