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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o uHpopmaTuke (yriyOJE€HHBI ypOBEHb) HAa YPOBHE CPEIHETrO
oOmiero obpazoBaHus pa3paboTaHa Ha OCHOBE TPEOOBAHHMI K pe3ylibTaTaM OCBOCHUS
OCHOBHOM  00Opa3oBaTelbHOM  MpOTrpaMMbl  cpeaHero  obmero  oOpa3oBaHwUS,
npeacrasieHubix B ®I'OC COO, a Takxke (denepanbHoOll padoyeil MporpaMmbl
BOCITUTAHUSI.

[IporpamMma mo uHpOpMaTHKE AAET MPEACTABICHUE O LENSIX, OOIIeH cTpaTeruu
oOyueHusl, BOCIUTAHUA W Pa3BUTHs OOydYaIOIIUXCS CPEACTBAMHU y4eOHOro MpeaMera
«Mudpopmartukay Ha yriayOJEHHOM YPOBHE, YCTaHABIMBAET 0053aTelIbHOE MPEIMETHOE
coJiep KaHue, MpelycCMaTpUBAET €ro CTPYKTypUpOBaHUE IO pasjliejiaM U TeMaM Kypca,
ONPENENSIET pacHpesiesieHne €ro mo kKiaccaMm (rogaM HM3ydeHus), JAET NPHUMEpPHOE
pacnpeneneHue y4eOHbIX 4YacoB M0 TEMAaTUYECKUM pa3fieiaM Kypca U peKOMEHIyEMYIO
(mMpUMepHYI0) TMOCIEAOBATEIBHOCTh HMX HM3YYEHHS C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOro Ipolecca, BO3PaCTHBIX OCOOCHHOCTEH
oOydJarommxcs.

[Iporpamma no wuHQOpPMATHKE ONpEEIseT KOJIMYECTBEHHBIE M KauyeCTBEHHbBIC
XapaKTEPUCTUKU y4eOHOT0 MaTepHalia Ui KaXxA0ro roja W3y4yeHus, B TOM 4YUCie s
COJIEP>KaTEJIbHOTO HAIIOJIHEHHS pa3HOTO BUAA KOHTPOJIS (IPOMEKYTOUHOM aTTECTALIH
o0yJaromuxcs, BCEPOCCUHCKUX TPOBEPOUYHBIX pPabOT, TOCYAAPCTBEHHOW HTOTOBOU
arrecrauuu). Ilporpamma mo uH@OpMaTHKE SBISETCS OCHOBOW MJIi COCTaBJICHMS
aBTOPCKUX Y4YE€OHBIX MPOrpaMM M YYEOHHMKOB, IMOYPOYHOIO IUIAHMPOBAaHUSA Kypca
YUUTEJIEM.

NudopmaTtuka B cpegHeM o01eM 00pa30BaHUM OTPaXKAET:

CYUIHOCTh ~ MH(OPMAaTUKU  KaK  HAy4HOW  JAMCUMIUIMHBI,  HM3ydarolei
3aKOHOMEPHOCTH MPOTEKaHHWS M BO3MOXKHOCTH AaBTOMAaTH3alUUd HH()OPMAIMOHHBIX
IPOLIECCOB B Pa3JIMUHbIX CUCTEMAX;



OCHOBHBIE 00JIACTH MPUMEHEHUS] MH(DOPMATUKU, PeXk e Bcero MHGOpMaIlMOHHbIE
TEXHOJIOTUH, YIIPABICHUE U COLUATBHYIO ChEpY;

MEXIUCUUIUIMHAPHBIA ~ XapakTtep  WHGOpMAaTUKU U WHGOPMALUOHHOU
NEeSATETbHOCTH.

Kypc wunpopmaTuku Ui YpOBHS CpeTHETro oOImero ooOpa3oBaHUsl SBISETCA
3aBEpIIAIOIIUM JTAllOM HENPEPHIBHOM TOJATOTOBKM OOydYarolmuxcsi B  00JacTH
uHGOPMATUKA W MHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHM, OMUpaeTcs Ha
coJiepkaHue Kypca MH(DOPMATUKU YPOBHSI OCHOBHOTO OOIIEro 0Opa3oBaHMSI U OIBIT
MOCTOSIHHOTO TPUMEHEHUsS] MHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUM, TaET
TEOPETHUYECKOE OCMBICIEHNE, UHTEPIPETALNIO K 0000LIEHUE ITOrO OMBITA.

Pesynbpratel  yrmyOonméHHOro  ypoBHA — M3ydeHHS ~— yuyeOHOro - Impeamera
«UHpopmaTrkay OpHEHTUPOBAHBI HA MOJyYeHNE KOMIIETEHTHOCTEH AJIs MOCIEayIoIen
po(ecCUOHAIBHOM AESITENBHOCTH KaK B paMKaXxX JJaHHOW NpeIMETHON 00J1acTH, TaK U B
CMEXHBIX ¢ Heil o0nacTsax. OHU BKJIIOYAIOT B CEO:

OBJIAJICHUE KIIFOUEBBIMU MOHATUSMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCH
JaHHasl TpeaMeTHas oO0JacTh, PAaClNO3HABAHME COOTBETCTBYIOIIMX UM MPU3HAKOB U
B3aMMOCBSI3€M, CIHOCOOHOCTh JAEMOHCTPUPOBATh pPAa3IUYHbIE MOAXOABl K H3YUYEHHUIO
SIBJICHUH, XapaKTEPHBIX JJIs1 U3y4aeMOil MpeAMETHOI 001acTy;

YMEHHE peuiaTh TUIOBbIE MPAKTUYECKUE U TEOPETUUECKUE 3aJaul, XapaKTepHbIE
JUISL CIIOJIb30BAHUS METOJIOB M MHCTPYMEHTapUs JaHHOU peIMETHON 001acTH;

HaJINYUE MPEACTABICHUIN O JaHHOHN NMpeAMETHOM 00JacTh Kak LEJIOCTHOM Teopuu
(COBOKYITHOCTH TE€OPHil), OCHOBHBIX CBSI3SIX CO CMEKHBIMU 00JaCTSIMU 3HAHUM.

B pamkax yrmyOn€HHOro ypoBHS HU3y4deHUsT HH(POPMATHKU OO0eCreyruBaeTcs
LeJIeHANPABICHHAS! MOJrOTOBKA 00YYaIOIUXCS K MPOJIOIKEHHIO 00pa30BaHUs
B opraHuzaiusax  npodeccuoHadbHOro  oOpa3oBaHUs MO  CIELHAIBHOCTSM,
HENOCPEICTBEHHO CBSI3aHHBIM C U(POBBIMU TEXHOJIOTUSMHU, TAKUM KaK IIPOrpaMMHasi
WHXEeHepHs, HMHPOpMalMOHHAas  0e30MacHOCTh,  MH(MOPMALMOHHBIE  CHCTEMBI
Y TEXHOJIOTUHU, MOOWJIbHBIE CUCTEMBI U CE€TH, OOJIbIIINE JAHHbIE U MAIIMHHOE 00yYEHHUE,
NPOMBIIUICHHBI ~ MHTEPHET BeElIeHd, WMCKYCCTBEHHBI HMHTEIUICKT, TEXHOJOTHH
OecripoBOJHONW  CBSI3M, pPOOOTOTEXHMKA, KBAHTOBBIE  TEXHOJOTUH, CHUCTEMBI
pacnpenen€HHOro peecTpa, TEXHOJIOTUY BUPTYaAIbHON U JOTOJIHEHHOW PEAIbHOCTEN.

OcHoBHas 11e51b U3y4yeHus: yueoHoro npeamera «Mupopmarrka» Ha yriyOnéHHOM
YPOBHE CpeIHEero oO0Iero oOpa3oBaHUS — OOECIEUYCHHE MAIBHEUINEro pa3BUTHS
MH(OPMAIMOHHBIX KOMIIETEHIIMNA 00y4aroIerocs, €ro roTOBHOCTH K KU3HH B YCIIOBUSX
pa3BUBAIOIIETOCs MH(POPMAIIMOHHOTO OO0IIECTBa M BO3pACTaIOUIe KOHKYPEHIMH Ha
peiHKE Tpyaa. B cBs3u ¢ 3tiMm m3yudenue mHpopmatuku B 10-11 kiaccax MOMKHO
00eCIeYnTh:

c(OPMUPOBAHHOCTh MHUPOBO33PEHMS, OCHOBAHHOIO Ha TIOHUMAaHUU POJU
uH(bOPMaTUKU, HHHOPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHUI B COBPEMEHHOM
0OIIIECTBE;

c(OPMHUPOBAHHOCTH OCHOB JIOTHYECKOTO U AJITOPUTMUYECKOTO MBIIIICHHUS;



c(hOpMHUPOBAHHOCTh YMEHUH pa3nuyaTh (PaKThl U OLIEHKU, CPABHUBATH OLIEHOUHbIE
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMU OLIEHUBAHUS U CBSI3b KPUTEPUEB
C OMNpeNeIEHHON CUCTEMOM IEHHOCTEH, MPOBEPSITH HA IOCTOBEPHOCTh U 0000IIATh
uH(pOPMAIIHIO;

c(OpPMUPOBAHHOCTH MPEJCTABICHUNA O BIUSHUM WH(GOPMAIMOHHBIX TEXHOJOTHUI
Ha OKW3Hb 4YeJoBeKa B OOIIECTBE, IMOHMMAHHWE COLUAIBHOTO, SKOHOMHUYECKOTO,
MOJINTUYECKOTO, KYJbTYPHOIO, FOPUAMYECKOr0, MPUPOJHOIO, SPrOHOMHUYECKOTO,
MEUIIMHCKOTO U (PU3UOJIOTMUECKOTO KOHTEKCTOB MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

NPUHIATHE TPABOBBIX M ITHUYECKUX AaCMEKTOB HH()OPMAIIMOHHBIX TEXHOJOTHIA,
OCO3HAHHE OTBETCTBEHHOCTH JIOJEH, BOBJIECYEHHBIX B CO3JAaHUE M MCIOJb30BaHUE
MH(OPMAIMOHHBIX CUCTEM, paCIpOCTpaHEeHHE HH(OpMAIUY;

CO3JaHUE YCJIOBHM JJIsl pa3BUTUS HABBIKOB y4€OHOU, MPOEKTHOW, HAay4HO-
HCCIIEIOBATENIbCKOM W TBOPYECKOM  JEATEIBHOCTH, MOTHBALMM  OOYYaroIIUXCs
K CAMOPa3BUTHIO.

B conepxanun yueOnoro npeamera «HpopMaTika» BBIIEISIOTCS YETHIPE
TEMaTHYECKHX pa3jera.

Pa3nen «L{udpoBas rpaMOTHOCTH» MOCBSIIEH BOIPOCAM YCTPOWCTBA KOMITBIOTEPOB H
JIPYTUX 3JE€MEHTOB IIU(PPOBOTO OKPYKEHUS, BKIIIOUAs KOMITbIOTEPHBIE CETH,
MCITOJIb30BAHUIO CPEACTB ONEPALMOHHON cUCTEMBI, paboTe B ceTh MIHTepHET u
UCITIOJIb30BAaHUIO HHTEPHET-CEPBUCOB, HHPOPMALIMOHHOUN 0€30M1acCHOCTH.

Paznen «Teopernueckre OCHOBBI MH(POPMATUKH» BKIIOYAET B c€0S MOHATUWHBIN
anmapaT MH(QOPMATUKHM, BOIPOCHl  KOJAHUPOBAHMUS  HMHPOpPMALMH, HU3MEPEHUs
MH()OPMAIMOHHOTO 00bEMa JAHHBIX, OCHOBBI aJIreOpbl JIOTUKA W KOMIIBIOTEPHOTO
MOJIETTUPOBAHUSI.

Paznen «AnropuTMel W OpOrpaMMHUpPOBaHUE)» HANpaBiI€H Ha pa3BUTHE
QITOPUTMHYECKOTO MBIIIIEHUS, pa3pabOTKy ajJrOpUTMOB M OLEHKY HX CJIOKHOCTH,
(dopMUpOBaHHE HABBIKOB peajlM3alMi MpPOrpaMM Ha S3bIKaX IPOrpaMMHUpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «MHdopmManmoHHbIEe TEXHOJOTMH» TMOCBAIIEH BOINPOCAM NPUMEHEHUS
MH(POPMAILIMOHHBIX TEXHOJIOTUH, pEaJM30BaHHBIX B NPUKIAJHBIX POrPAMMHBIX
OpOAYKTaxX W HWHTEpHET-CEpBHCax, B TOM 4YHCJIE B 3aJayax aHajiu3a JaHHbIX,
MCITIOJIb30BAHUIO 043 JAHHBIX W AJIEKTPOHHBIX TAOJIHMIL ISl PEILICHUS TPUKIIAIHBIX 3a]1a4.

B npuBenénHoMm panee conaepkaHun ydeOHoro mpeamera «WMHpopmaTukay
KYpPCUBOM BBIJICJIEHBI JOMOJHUTEIbHBIE TEMbl, KOTOpblE HE BXOIAT B 00S3aTEIbHYIO
nporpaMMy OOYYeHHsl, HO MOTYT OBITh MPEAJOKEHBI IS HW3YYCHHS OTACTHHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YyJarOITUMCH.

VYrnyOnéHHbIf ypOBEHb U3y4eHUs uH(POPMaTUKU PEKOMEHTyeTCs
JUIE  TEXHOJOTMYECKOro  mpo¢uis,  OpPUEHTHUPOBAHHOIO  HAa  HWHXXCHEPHYIO
u uHpOpMANMOHHYIO c(]epbl NeATeNTbHOCTH. YTIYyOJEHHBI YPOBEHb HW3YUYCHUS
uHpopMaTUKA O0OECTeunBaeT: TOJTOTOBKY OOYYalOIIUXCSl, OPUEHTUPOBAHHBIX
Ha CHEIHUAJIbHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTUA U HHXKEHEPHBIE



CIIEIMATILHOCTH, YYaCTUE B MPOEKTHOM U UCCIIEA0BATEIHCKOUN NEITEIbHOCTH, CBSI3aHHOMN
C COBPEMEHHBIMHU HAIMpPaBJICHUSIMH OTpaciyd HH(POPMAITMOHHO-KOMMYHHKAIMOHHBIX
TEXHOJIOTHH, TIOJrOTOBKY K Y4YaCTHIO B OJMMIIMAIAaX © caade EauHOoro
roCyJIapCTBEHHOTO AK3aMeHa 1Mo HH(pOpMaTHKeE.

OO6m1ee ynciIo YacoB ISl U3y4eHUs MHPOPMATHKH — 272 Jaca:
B 10 kiacce — 136 yacoB (4 yaca B Hejient0), B 11 kinacce — 136 yacoB (4 yaca B HEJIEIIHO).



COAEPXKXAHUE OBYUEHUA

10 KJIACC

udposasi rpaMOTHOCTD

TpeOoBaHUsS TEXHUKH O€30MACHOCTH M TMTHEHBI MPU paboTe C KOMIBIOTEpAMU U
JIPYTMMH KOMIIOHEHTaMU IIU(POBOTO OKPYKEHUS.

[IpuHumnel paboThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. ApPXHUTEKTypa (OH
Hetimana. [lapeapockas apxumexkmypa. ABTOMAaTHYECKOE BBITIOJIHEHHE MPOTPAMMBbI
nporueccopoM. OnepaTuBHasi, IOCTOSTHHAS U 1OJIrOBpeMeHHas namsite. OOMeH JaHHBIMU C
nomonibto muH. Kontposieps! BHEMIHUX yCTpoHcTB. [Ipsmoii qocTyn K naMsTy.

OCHOBHBIE TEHIICHIIMU PA3BUTHS KOMIIBIOTEPHBIX TeXHOJOTHM. IlapannenpHbie
BbIUMCIEHUA. MHoromnpoueccopHbeie cucteMbl. CynepkoMibioTepbl. PacnipenenéHubie
BBIYHMCIIUTENbHBIE CUCTEMBI M 00paboTKa OOJBIIMX JaHHbIX. MoOWIbHBIE HU(PPOBHIE
YCTPOWCTBA M WX poOJb B KOMMYHHMKAalIMAX. BCTpOE€HHBIE  KOMIIBIOTEPHI.
MukpokoHTposuiepbl. POGoTH3MpOBaHHbIE TPOU3BOACTBA.

[IporpamMmMHOe oOecneueHHe KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. Bubl
IpOrpaMMHOro obOecrnedeHuss W HX HazHayeHue. (OCOOEHHOCTH MPOrpaMMHOIO
obecnieueHnss MOOWIIBbHBIX ycTpoiicTB. [lapannensHoe nmporpamMupoBanue. CucteMHoOe
nporpaMMHoe obOecrieueHue. OmnepalMoHHBIE CHUCTEMBI. YTWIMUTHL JlpaiiBepsl
ycTpoicTB. MHCTAUISIIMUS ¥ IEMHCTAIUISIUS TPOrPaMMHOTO 00€CIIeYEHU .

QaitnoBble cucteMbl. [lpuHIMOBL pa3MelieHus U HMMEHOBaHMS (alljoB B
nosiroBpeMeHHou naMatu. [llabnons! 11t onucanus rpyni (haisos.

[Iporpammuoe obGecrnieuenue. JIuneH3upoBaHUE NPOTPaMMHOIO OOECHeUeHUs u
uuppoBeIX pecypcoB. llpompuerapHoe u CcBOOOJHOE MPOrpaMMHOE OOECIEeUEHHUE.
KoMMepueckoe 1 HEKOMMEPUECKOE UCTIOIb30BaHUE MPOrPAMMHOT0 00€eCTIeueHus
U IUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABJIMBaeMas 3aKOHOJATEIbCTBOM
Poccuiickont  ®enepanu 32 HENPABOMEPHOE  MCIOJIB30BAHUE  IPOIPAMMHOIO
oOecrieueHus: U HU(POBBIX PECYPCOB.

[IpyHIMOBI TOCTPOEHUS W AaIIapaTHbIE KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEH.
CereBbie npotokoiibl. Cetb HTEpHET. Anpecanns B cetn MHTEepHET. [IpoTOKOIBI CTEKA
TCP/IP. CucteMa TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moncetw ¢ noMmomneio Macok mnoxacereil. CereBoe
agmMuHucTpupoBanue. [lomydyeHue MaHHBIX O CETEBBIX HACTPOMKAaX KOMIIBIOTEPA.
[IpoBepka HanMuMsI CBA3M C y310M ceTu. OnpeneneHne MapupyTa IBUKEHUS [TAKETOB.

Bunelt  nmesrenbHOCTH B cetu  MHTEpHeET. Cepsuchl HNurepuera.
['eoundopmanmonHbsie cucTeMbl. ['€0JIOKallMOHHBIE CEPBUCHI PEATLHOIO BPEMEHU
(Hanpumep, JOKanus MOOWJIBHBIX Tene(OHOB, ONPEIEICHUE 3arpy>KeHHOCTH
aBTOMAarucTpaseil), UHTEpHET-TOPTOBIIsl, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.




['ocynapcTBeHHbIE 3JEKTPOHHBIE CcepBUCHI W yciyru. ColManbHble CEeTH —
OpraHu3aiys KOJUIEKTUBHOTO B3aUMOJICHCTBUS U oOMeHa JaHHbIMU. CeTeBOW 3THUKET:
npaBUiia TMOBEACHUA B KubepmpocTpaHcTBe. [IpobiemMa MOATMHHOCTH TOTYyYEHHOU
uHpopmaruu. OTKpBITEIE 00pa30BaTEILHBIE PECYPCHI.

TexHoreHHblE W OSKOHOMHYECKHE YIPO3bI, CBS3aHHBIE C HCIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX ~ TeXHONOorui. OOmue mnpoOieMbl  3aliuThl
uHpopMaluu 1 uHpopmarroHHoi 6e3onacHocTu. CpeacTBa 3alUThl HHPOPMAIIH
B KOMIIbIOTEPAX, KOMITBIOTEPHBIX CETAX M aBTOMATU3UPOBAHHBIX HWH()OPMAIIMOHHBIX
cuctemax. IIpaBoBoe oOecrieueHne MHPOPMAITMOHHOW OE30TMACHOCTH. DNeKMPOHHAS
yugposas noonucs, cepmupuyuposarHvie catimol U OOKYMEHMbL.

[IpenoTBpaieHue HECAHKIIMOHUPOBAHHOTO J0CTyTIa K JUYHOM
KoH(UIeHIIMaNbHON WHGOPMALNK, XpaHsSIIecs Ha TNEepCOHATBLHOM KOMIIBIOTEpE,
MOOMJIBHBIX yCTpoOicTBaXx. BpemoHOCHOe NporpaMMHOE OOecrnedeHue U CIocoObl
OopsObl € HHUM. AHTUBHUPYCHblE nporpammbl. OpraHuzanus JUYHOTO apXHBa
uH(popmanuu. PezepBHoe konupoBanue. [laposnbHas 3anmra apxusa.

[udpoBanue nanHbIX. CUMMETpUUYHbIE U HecuMMeTpuuHble MmHUbphL. [udpsr
npocroit 3amensl. [udp Lesaps. udp Buxenepa. Anroputm mudpoanus RSA.
Cmeeanoepaghus.

Teopernueckne 0CHOBLI HHPOPMATHKHU

Nudopmanus, nanuele u 3HaHug. MH)OpManmroHHBIE NpOIECCH B MOPUPOJIE,
TEXHHUKE U OOILECTBE.

HempepbiBHBIE W JUCKpETHBIE BEJIWYMHBI W curHajibsl. HeoOxomaumocTh
TUCKpeTH3auy  WHGOpMAIMK, TMpPEJHA3HAYEHHON IS XpaHeHHWs, TNepenadyd u
00paboTKH B IIUGPOBBIX CUCTEMAX.

JIBonuHO€E KOHUpOBaHue. PaBHOMEpHBIE U HEPABHOMEPHBIE KOABI. JlekoaupoBanue
COOOIIICHM, 3alMMCAHHBIX C TOMOIIBI0 HEPABHOMEPHBIX KOAOB. YcioBue PaHo.
[TocTpoeHne OOHO3HAYHO AEKOAMPYEMBIX KOAOB € MOMOUIbI0 AepeBa. Ipag) AnA.
Maprosa. Enunuiibl u3mepeHus koymuectBa uMHMopManmu. AnpaBUTHBIM MOAXOA K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumcienus. Pa3épuyras 3amuch 1enbIX W JIPOOHBIX  YHKCET
B TO3UWLMOHHOW cHucTeMe cuucieHus. CBOWCTBA MO3UIMOHHOM 3alHUCH YHCIIA:
KOJIMYECTBO LU(p B 3amucH, MPU3HAK JETMMOCTH YKCIAa HAa OCHOBAaHHUE CHUCTEMBI
CUMCIICHUA. AJITOPUTM MEPEBO/Ia 1EJI0r0 Yncia u3 P-M4HON CUCTEMBI CUMCIICHUS
B JIECATUYHYIO. AJTOPUTM TMepeBoJa KOHEYHOUW P-w4HO 1apo0u B ACCATHYHYIO.
AJITOpUTM MEPEBOJA 1LIEJIOT0 YUCIA U3 JECATUYHOW CHUCTEMBI CUMCIICHUS B P-uuHyIO.
[lepeBoax koHeuHOM necATUYHOW napoOu B P-uunyro. [[BomyHas, BoCbMepuUYHas M
IIECTHA/IIaTepUYHAs CHUCTEMbl CYHUCJICHHUS, CBSI3b MEXIYy HHUMHU. ApudpMeThudecKue
ONEPALHU B MTO3UIIMOHHBIX CUCTEMAX CUUCIICHUS. pouunas ypasHogeulennas cucmema
cuucnenus. /[eouuHo-0ecaAmuyHas cucmema cyucieHus.

Komuposanue texcroB. Koguposka ASCII. OnnobaiiTHbie KoaupoBku. CTaHgapt
UNICODE. Koaunposka UTF-8. Onpenenenrie nHGOPMAITMOHHOTO 00bEMa TEKCTOBBIX
COOOIICHU.



KoanpoBanue mzobpaxennii. Ouenka MHQOpMAIIMOHHOTO 00BbEMa TpaduvecKuX
JaHHBIX IPHU 33JaHHBIX pa3pelleHMH M TIyOMHE KoaupoBaHuUs LBeTa. L[BeToBbIE
monenu. Bekropnoe koaupoBanue. dopmartbl rpaduueckux daitnoB. TpéxmepHas
rpaduka. OpakranpHas rpaduka.

KoaupoBanue 3Byka. OueHka HH(QOPMaLMOHHOTO 00bEMA 3BYKOBBIX JTAHHBIX MPHU
3aJIaHHBIX YaCTOTE IUCKPETU3ALUHU U Pa3psIHOCTH KOAUPOBAHUS.

Anrebpa noruku. Ilonsitue BbICKa3biBaHUA. BrickaspiBaTenbHble  (QOPMBI
(mpeaukaTsl). KBaHTOPHI Cy11eCTBOBAHUS M BCEOOIIHOCTH.

Jlornueckue omnepauuud. TaOmuubl HMCTHHHOCTU. JIOrMYeCKHE BBIPAKEHUS.
Jlornuyeckue ToxaecTBa. J(0Ka3aTeabCTBO JOTMYECKHX TOXKIECTB C MOMOIIBIO TAOIHUIY
WCTUHHOCTH. JIornueckue onepanuu 1 ornepanuy Haj MHOKECTBAMM.

3akoHbl anreOppl JIOTUKU. OKBUBAJIEHTHBIE MPEOOpPa30BAHUS  JIOTMUYECKUX
BbIpakeHUU. Jlornueckue ypaBHEHHsI U CUCTEMBI YPABHEHHM.

Jlormueckue (yHKUMU. 3aBUCHMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHYECKHX
GyHKIUI OT KoJinyecTBa apryMeHToB. [1oyiHbIE crcTEeMBI JOTHYECKUX (QYHKIUH.

Kanonunueckue popmbl tornueckux BolpaxkeHuid. CoBepileHHbIE AU3bIOHKTUBHBIE
U KOHBIOHKTHMBHBIE HOPMaJIbHbIE (POPMBI, AITOPUTMBI UX MTOCTPOEHUS O Ta0IUIE
VWCTHUHHOCTH.

Jlormyeckue 5sneMEHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
Mmuoropaspsaneiii  cymmarop. I[loctpoeHne cxem Ha JIOTMYECKUX — 3JIeMEHTax
II0 33aJaHHOMY JIOTHYECKOMY BBIPAKECHHUIO. 3alMUCh JIOTMYECKOIO  BBIPAKEHUS
0 JIOTUYECKOU cxeme. Muxkpocxemvl u mexHoL02Usl UX NpOU3B00Cmad.

[IpeacraBinenre 1ENbIX YHCEJ B NaMATH Kommbrorepa. OrpaHMYEHHOCTh
JMara3oHa 4YMCeN NMpU OTPaHUYEHUM KOJWYECTBA pa3psnos. [lepenosHenne pa3psaHon
ceTku. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. [[BOMYHBIN JOTOITHUTEILHBIA
KO/l OTPUILIATEIbHBIX YNCEIL.

[TobutoBbie  jorumveckue omepanuu. Jlormdeckuit, apudmeTudyeckuii u
nukinyeckuit  cnurd.  llludpoBanne ¢  moMomipl0  MOOWTOBOM  Omeparuu
«ucknrovaromee NMJIN».

[IpencraBiieHre BEMECTBEHHBIX YMCEI B MAMATH KOMIIBIOTEPA. 3HAYaas 4acTh
U TOpSAOK uncia. /[nana3oH 3HaUYeHMI BelleCTBEHHbIX uncel. [Ipobiembl XxpaHeHus
BEILIECTBEHHBIX YHCEII, CB3aAHHBIE C OTPAHUYEHNEM KOJIMYECTBA Pa3psI0B.
BolnonHeHne omnepanuil ¢ BEIIECTBEHHBIMU YHWCJIAaMHU, HAKOIUIEHHE OIIUOOK MpHU
BBIYHCIICHUSIX.

AJITOPUTMBI U IPOrPaAMMHPOBaHUE

OmnpeneneHre BO3MOXHBIX PE3YJIbTaTOB palbOThl MPOCTEHIIMX aNTOPUTMOB
VOPABJIICHHUS] MCIHOJHUTEISIMA W BBIYMCIHTEIBHBIX  anroputMoB. OmnpeneneHue
MCXOJIHBIX JJAHHBIX, IPU KOTOPBIX aITOPUTM MOXKET JAaTh TPEOyeMblid pe3yJibTar.

Otanbl pemieHus 3ajJad  Ha Kommbilorepe. HMHCTpyMEHTANbHBIE CpEACTBA!
TPAHCISATOP, OTJIATUUK, NPOPUIHPOBIIMK. KOMIWISIMSA U UHTEepIpETalusl MPOTPaMM.
BupryanbHble MalluHBI.



WNurerpupoBanHas  cpena  pa3paboTku.  Meronsl  OTIaAKM — MPOTPAMM.
Hcnonp3oBaHue TpacCUpoBOUHBIX Tabmun. Omnanounsiii  BeiBoA. IlomaroBoe
BBITIOJIHEHNE NTpOrpaMMebl. Touku octaHoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

SA3pik  mporpammupoBanusi  (Python, Java, C++, C#). Tunbl JaHHBIX:
LEJIOYUCIIEHHbIE, BEUIECTBEHHBIE, CHUMBOJIbHBIE, JIornueckue. BerBnenus. CnoxHble
ycioBus. Ilukier ¢ ycnoBueM. I[luknsl mo mnepeMeHHOW. B3anmmo3amMeHsSeMOCTh
pa3nuYHbIX BUIOB IUKI0B. MHBapuaHT mukia. CocraBiieHHE LUKIIA ¢ UCHOJIb30BAHUEM
3apaHee ONpeIeIEHHOr0 MHBapUaHTa [UKIIa.

JlokymeHTHpoBaHue mnporpamm. lcnosb3oBanue kommeHTapueB. lloaroroska
ONMCAHUA POrPAMMBI MU HHCTPYKILIUH JUIS ITOJIb30BATEIS.

AnroputMbel 00paOOTKM HaTypajbHBIX YHCEJN, 3alMCAaHHBIX B MO3UIMOHHBIX
CUCTEMax CUHMCJICHUS: pa30MEHHE 3alMCH YMCcia HAa OTHEIbHBbIE HU(PbI, HAXOXKIACHUE
CYMMBI U NIPOU3BEACHUS LU(DP, HAXOKICHHE MAKCUMAJIbHON (MUHUMAIbHON) [IUQPBHI.

HaxoxeHue Bcex MPOCTBIX YUCEIl B 3aJaHHOM auanasoHe. IIpencrasnenue uncia
B BHJI€ HA0Opa MPOCTBIX COMHOXKUTENEH. ANTOPUTM OBICTPOTO BO3BEACHHS B CTEIIEHb.

OOpaboTka AaHHBIX, XpaHsAmUXcs B (¢ainax. TekcToBble M JIBOWYHBIE (ailiibl.
daitnoBeie nepemMeHHbIe ((hainoBeie ykazaTenu). Utenue u3 Qaitna. 3anuce B daii.

Pa3buenue 3amaum Ha moazagauu. [loamporpammbel (mporieAypbl U (PYHKIIHH).
Pexypcus. PekypcuBHble 00beKTHI ((ppakTaibl). PekypcuBHbIE Npoueaypbl U PYHKIUH.
Hcnonb3oBaHue CTEKA ISl OPraHU3alUy PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHne  CTaHIapTHOM  OMONMMOTEKHM  Si3bIKa  IIPOrPaMMHUPOBAHUS.
[ToaxatoueHne OMOIMOTEK MOANPOTrpaMM CTOPOHHUX MNPOU3BOJAUTENECH. MOaylbHbBIN
MPUHIUI TOCTPOCHUS IPOTPAMM.

Uucnennble MeTonbl. TouHOEe W TpHOMMAKEHHOE perieHus 3agaun. YucieHHbIe
METOABl pEUICHHWs YpaBHEHW: MeToa mepebopa, METOA TOJIOBHHHOTO JCTICHUS.
[TpubnmxE€HHOE BBIUMCIIEHUE JUIMH KPUBBIX. Bbruncienue miomanei Guryp ¢ NOMOIIbIO
YHCJICHHBIX METOAOB (METOJ MPsIMOYTOJBHMKOB, MeToj Tpamneuuit). Ilouck makcumyma
(MUHUMYMA) (QYHKIIMH OJHON MEPEMEHHOM METOA0M TOJIOBUHHOTO JIENICHHUS.

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHBIE — (QYHKIMH  s3BIKA
MPOTPaAaMMUPOBAHUS NI OOpaOOTKM CHMBOJIBHBIX CTPOK. AJNTOPUTMBI 00pabOTKHU
CUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA MOSIBJICHUI CHUMBOJIA B CTPOKE, pa3OHeHHe
CTPOKM Ha CJOBa MO MNPOOEIbHBIM CHMBOJIAM, MOMCK MOJICTPOKM BHYTPHU JIaHHOMN
CTPOKHM, 3aMEHa HAWJAECHHOW NOJACTPOKHU Ha APYIyr CTpPOKy. I'eHepamus Bcex CIOB B
HEKOTOpOM aJihaBUTE, yIOBIETBOPSIOUINX 3a/laHHBIM orpannyeHusM. [IpeobpazoBanue
YHClia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBel ¥ IIOCIEIOBATEILHOCTA  4YuCel. BpruncieHue  000OMIEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MACCHBA WJIM YUCJIOBON NOCIEI0BATENBHOCTH (CyMMBI,



NPOU3BENEHUS, CpPEAHEro apuMeTUYeCKOoro, MHUHUMAIBHOTO ¥ MAaKCUMaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA HSJIEMEHTOB, YJIOBJIETBOPSAIONIUX 3aJaHHOMY YCIJIOBHIO).
JInHENHbIN MOUCK 3aJaHHOTO 3HAYEHUSI B MACCHUBE.

CoptupoBka omgHOMEpPHOTO MaccuBa. IIpocTbie METOJbI COPTUPOBKH (METOJ
y3bIpbKa, METOJ BbIOOpa, COpTUPOBKa BcTaBKamu). CopTHpOBKa ciHsiHUEM. beicTpas
coptupoBka maccuBa (anroputMm QuickSort). JIBOWYHBIM TMOWCK B OTCOPTUPOBAHHOM
MacCHUBe.

JIByMepHbIe MAaCCUBBI (MaTpHUIIbl). AJITOPUTMBI 0OPaOOTKH IBYMEPHBIX MACCHUBOB:
3aIl0JIHEHUE IBYMEPHOTO YHUCIOBOTO MAacCHBA IO 331aHHBIM IPaBUJIaM, TIOUCK JIEMEHTA
B JIBYMEPHOM MAacCHBE, BBIYUCJICHHE MaKCUMyMa (MUHUMYyMa) U CyMMBI 3JIEMEHTOB
JIBYMEPHOTO MacCHBa, MEPECTaHOBKA CTPOK U CTOJIOIOB ABYMEPHOI'O MAaCCHBA.
Paspabomra npoepamm ons pewenus npocmuix 3a0ay ananuza 0anHvlx (ouucmka
OQHHBIX, KNACCUDUKAYUS, AHATU3Z OMKIOHEHULL).

HNudopmanuoHHbIe TEXHOJIOTHH

TexcroBbiii mponeccop. PemaktupoBanne u  ¢opmarupoBanue. IIpoBepka
opporpadun u rpammaruxku. CpeacTBa MOMCKA U aBTO3aMEHBI B TEKCTOBOM IPOIIECCOPE.
Hcnonp3oBanue cruneid. CTpyKTYpUpPOBAaHHBIE TEKCTOBbIE JTOKYMEHThl. (CHOCKH,
ornasienue. KomnektuHast pabota ¢ qokyMeHTaMu. MHCTpyMEHTBI PelieH3UPOBaHHUS
B TEKCTOBBIX mporeccopax. OOmaunbie cepBuckl. JlenoBas mnepenucka. Pedepar.
[IpaBuna UTUPOBAHMUS HCTOYHUKOB U OGOPMIICHUS OUOIHOrpapUUYECKUX CCHUIOK.
Odopmienue crmcka JUTepaTypbl. 3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOM TEKCTA.
Texnuueckue  cpeAcTBa  BBOJa  Tekcta.  Crneunuanu3upoBaHHBIE — CpPEACTBA
pPEIaKTUPOBAHUSA MATEMATUYECKNUX TEKCTOB.

Ananu3 paHHbIX. OCHOBHBIE 33Ja4M AaHaidW3a JaHHBIX: MPOTHO3MPOBAHUE,
Kiaccuukanus, KiacTepusaiys, aHaiu3 oTKIoHeHuH. [locnenoBaTenbHOCTD peleHUs
3a/lady aHajdu3a JIaHHBIX: COOp TEPBUYHBIX JAHHBIX, OYMCTKAa M OIIEHKAa KadecTBa
JAHHBIX, BHIOOP W/WJIM MOCTPOEHUE MOJENH, TPeoOpa3oBaHUE TAaHHBIX, BU3yald3alus
JIAaHHBIX, UHTEpOpPETALNS pe3ynbTaTtoB. [I[porpamMmHbIe CpeacTBa U MHTEPHET-CEPBUCHI
JU1s1 00paOOTKM | MpEICTaBICHUS JaHHbIX. bonbire nanabsie. MammHHOE 00ydeHHE.
UnmennekmyanvHuiti anaius OAHHbIX.

AHanu3 JaHHBIX C TIOMOIIBIO AJICKTPOHHBIX Tabnuil. BbIYMCIEHHE CyMMBI,
cCpeaHero apu@meTudeckoro, HamOOJIbIIETO (HAMMEHBIIETO) 3HAYCHMS Juara3oHa.
Boeruncnenne koddduimenTa KOppenmsiMyd IBYX PSAOB JaHHBIX. [locTpoenue
CTOJIOUATHIX, JIMHEWYATHIX U KPYroBbIX nuarpaMm. lloctpoenue rpadukoB (QpyHKIIHA.
[TonOop nmuHMYM TpeHAa, pEIIeHUE 3a/1a9 TPOTHO3UPOBAHUS.

YucrieHHOE perieHne ypaBHEHUH ¢ TIOMOIIBIO To10opa mapamerpa. OnTuMusanus
KaK TOWCK HaWIydlllero pelieHuss B 3aJaHHbIX ycloBusx. lleneBas QyHkius,
orpanndeHusi. JlokaapHbIE W TIIOOAIBHBIH MUHUMYMBI 1IeNieBON (yHKIMU. PerneHue
3a/1a4 ONTUMM3ALUY C TTOMOIIBIO AJIEKTPOHHBIX TAOJIHUII.



11 KJIIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

Teopernyueckue TOAXOABI K OIEHKE KoJudecTBa HWHGOpManuu. 3aKoH
anmutuBHOCTH wuHOpMaruu. @Dopmyna Xaptau. Habopmamuss U BeposSTHOCTS.
®opwmyna lllennoHa.

Anroputmbl cxkatusi n1aHHbIX. Anroput™m RLE. Anroputvm Xaddmana. Anroputm
LZW. Anroputmsl c:kaTtusi JaHHBIX C MOTEPSIMH. Y MEHbIIIEHUE TITyOUHBI KOJUPOBAHUS
uBera. OCHOBHBIE HjeH anroputmoB cxkatus JPEG, MP3.

CkopocTp  mepefaud  JaHHBIX.  3aBUCHUMOCTb  BPEMEHM  IEpeJayd  OT
UHPOPMAITMOHHOTO O00BbEMa JAaHHBIX W XapaKTEPUCTHK KaHala CBs3U. [IpuuuHebl
BO3HMKHOBEHUS OIIMOOK TMpH mepeaaue AaHHbIX. Kojapl, Mo3BoJIsIoNIe 00HApyKUBATh
Y MCNPABIIATH OMIMOKH, BO3HUKAIOLIUE MPHU Nepenade JaHHbIX. PaccTosHre X3MMHUHra.
Konuposanue ¢ nopropenrem 6utoB. Koasl XamMuHra.

Cucrembl. KOMIIOHEHTBI cUCTEMBI U UX B3auMojieiicTBue. CUCTEMHBIN 3P PEKT.
VYnpasnenue kak nHGOpMaMOHHBIN nporiecc. OOpaTHas CBS3b.

Monenn wu wmogzenupoBanue. Llens wmopenmupoBanus. COOTBETCTBHE MOJEIU
MOJICIIUPYEMOMY OOBEKTY WJIM TMpolleccy, Leau MoAelupoBaHus. Dopmanusaius
NPUKJIAJAHBIX 33]1a4.

[IpeacraBienue pe3yabTaToOB MOJICIUPOBAHUS B BUJE, YIOOHOM JIJisi BOCIIPUSTHUSA
yesioBekoM. ['paduueckoe npecTaBieHUe TaHHBIX (CXEMBI, TAOJIUIIbI, TPA(QUKH).

I'padpbl. OcHoBHBle moHATHS. Buasl rpados. Omnucanue rpadoB ¢ HOMOILIBIO
MaTpUl] CMEXHOCTH, BECOBBIX MAaTpHI], CIUCKOB CMEXKHOCTU. Pemenue
QITOPUTMHUYECKHUX 3a/1a4, CBSI3aHHBIX C aHAIN30M TpadoB (MOCTpOEHHE ONMTHUMAIBHOTO
NyTH MEXAY BepIIMHAMU Tpada, onpeaereHre KOJUYECTBA Pa3IUYHbIX IMyTEH MEXIy
BEpPUIMHAMU OPUEHTUPOBAHHOTO ALIMKINYECKOTo rpada).

HepeBbs. bunapnoe nepeBo. JlepeBbs mnoucka. CnocoObl 00xoma aepesa.
[IpencraBnenne apuMETUUECKUX BBIPAKEHUN B BUJIE iepeBa. JIUCKpETHbIE UTPBI ABYX
UTPOKOB ¢ nostHOM uHpopmarmeii. [loctpoenue nepeBa nepedbopa BapuaHTOB, ONTUCAHUE
CTpaTeTuu WUrpbl B TaOMU4HOUW (opme. BBIMTPHINIHBIE W MPOUTPHIIIHBIE MO3UIUH.
Bridrpeliiiabie cTpaTeruu.

CpencrBa MCKycCTBEHHOro uHrTeiiekTa. CepBUCHI  MAIIMHHOIO —NEPEBOAA
U pacno3HaBaHusl ycTHOW peun. KorHutuBHble cepBuCHl. MaeHTudukanus v mouck
n300paxkeHui, pacno3HaBanue suil. CamooOydaromuecs cucTeMbl. VICKycCTBEHHBIH
WHTEUIEKT B KOMIIBIOTEPHBIX WIpax. lcnonb3oBaHME METOAOB HCKYCCTBEHHOTO
UHTEIJIEKTa B O0Oydalomux cucremax. lcmonab3oBaHHME METOJOB HMCKYCCTBEHHOTO
UHTEIEKTa B  poOotorexHuke. WHrepHer Bemeil. IlepcniekTuBBl — pa3BUTHS
KOMITbIOTEPHBIX UHTEJJIEKTyaIbHBIX cucTeM. HeilpoHHbIe ceTH.

AJITOPUTMBI M IPOTPAMMHMPOBAHUE
dopMmanuzaums NOHATUA ainroputMa. MammHa TerOpHHIra Kak yHUBEpPCaJIbHAs
Mozaenb BbluMciaeHud. Tesuc Yépua—Teropunra. Mawuna Ilocma. Hopmanvhbie



aneopugmvl Mapkosa. Aneopummuiecku Hepazpeuwiumsle 3a0a4u. 3a0a4a 0CMaHosa.
Heego3zmooicnocmv asmomamuueckoi omaaoku npocpamm.

OueHka CJIOXXKHOCTH BbluucieHU. Bpems pabotel U 00BEM UCHOIB3yeMOMH
naMATH, UX 3aBUCUMOCTbh OT pa3Mepa MCXOIHBIX JaHHbIX. OlleHKa aCUMOTOTUYECKON
CJIIOHOCTH aJTOPUTMOB. AJTOPUTMBI TOJMHOMHUAIBHOW cioxkHOCTH. [lepebGopHbie
anroput™bl. [IpuMepbl pazNUYHBIX AJTOPUTMOB PEIIECHUS OJHOM 3aJadd, KOTOpHIE
UMEIOT Pa3JInYHYIO CIOKHOCTb.

[Touck mpoCThIX YKCEN B 3aJJaHHOM JHana3oHe C MOMOILBIO AITOPUTMA «PELIETO
OpatocdeHay.

MHoropa3psigHbie LeIble Yucia, 3a1a4d JUIMHHON apu(METUKH.

CrnoBapu (accormaTHBHBIE MAaCCHBBI, 0TOOpaxeHwus ). Xam-raduuiel. [loctpoenne
an(aBUTHO-YACTOTHOTO CJIOBApPS JJIs 3a/IaHHOTO TEKCTA.

Ananus mexcma na ecmecmeenHom s3viKe. Bvidenenue nociedosamenvrhocmeti no
waobnony. Pecynapuvie svipadicenusi. Yacmommuuwiii ananus.

Creku. AHanmu3 TPaBWIBHOCTU CKOOOYHOTO  BbIpakeHHs. Brluucienue
apu(PpMETUUECKOTO BBIPAKEHHUS, 3AIIICAHHOTO B MOCT(PUKCHOMN PopMe.

Ouepenu. Mcnosb3oBaHuE OYEpEAN Il BDEMEHHOTO XpaHEHUs JaHHBIX. Cas3mbie

cnucku. Peanuzayus cmexa u ouepeou ¢ nomowbio C85A3HbIX CHUCKOS. AJITOPUTMBI

Ha rpadax. [ToctpoeHne MUHUMaNbHOTO OCTOBHOIO JIEpeBa
B3BCILICHHOTO CBSI3HOTO HEOPUEHTUPOBAHHOTO Tpada. O6x00 e2paga 6 aenyouny.
06x00 epagpa 6 wupuny. KoOIMYECTBO pa3IMUHBIX MMYTEH MEXIY BEpIIMHAMU
OpPUEHTUPOBAHHOIO alMKINYecKoro rpada. Anroput™ JlelkcTpol. Areopumm Protioa—
Yopwanna.

JepeBps. Peanmuszanms nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWYHBIE
(bunapubie) nepeBbs. llocTpoeHue gnepeBa I  3alaHHOTO  ApU(PMETHUECKOTO
BbIpakeHMs. PexypcuBHBIE anropuTMbel 00Xoja jaepeBa. Mcmonb3oBaHue cTeKa H
ouepenu s 00xoaa iepeBa.

JluHaMU4ecKoe MPOrpaMMHUPOBAHUE KAaK METOJl PELICHHs 3aJa4 C COXPAaHEHUEM
MPOMEKYTOUHBIX PE3yJIbTaTOB. 3aJaud, pellaeMble C TOMOIIbI JUHAMUYECKOTO
NPOrPaMMHUPOBAHMS: BBIYUCICHUE PEKYPCUBHBIX (PYHKUUN, MOACUYET KOJIMYECTBA
BApUAHTOB, 33J1a4H ONTUMHU3AIIH.

[lonsitTue 00 OOBEKTHO-OPUEHTUPOBAHHOM  MPOTrpaMMUpPOBaHUHU. OOBEKTHI
u kijaccel. CBoicTBa M MeTOIbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAIU3.
Pa3paboTka mporpaMM Ha  OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO  MOJXOJA.
WNukancynsuus, HacaeA0BaHue, MOTUMOpdU3M.

Cpenst  ObicTpolt  pa3paboTkm mporpamm. [IpoexktupoBanme wuHTEpdeiica
nosb3oBatens. Mcnonb30BaHUE TOTOBBIX YIPABISIEMBIX 3JIEMEHTOB JJISI MOCTPOEHUS
uHTEepdeiica.

00630p s1361KOB TporpamMmupoBanus. [loHaTHE 0 MapaguTrMax MPOrpaMMUPOBAHUS.
H3yuenue 6mopoco A3blka Npocpammupo8aHusl.



HNupopManiuoHHBIE TEXHOJIOTHH

DTanbl KOMIIBIOTEPHO-MATEMATHUYECKOTO MOJEIUPOBAHUS: IMMOCTAHOBKA 3aJ1ayH,
pa3paboTKa MOJENH, TECTUPOBAHHWE MOJICIH, KOMIBIOTEPHBIN SKCIIEPUMEHT, aHaIu3
pe3yJbTaTOB MOJICIIUPOBAHMS.

JluckpeTtu3zaius Ipyu MaTEMAaTUUYECKOM MOJECIUPOBAHUU HEMIPEPHIBHBIX MPOIIECCOB.
MopenupoBanue JIBHOKCHUSL. MopenupoBanue OMOJIOTHYECKHUX CHCTEM.
Marematndeckue MOJIeITd B SKOHOMUKE. BeIUUCIIUTEIBHBIE SKCTIEPUMEHTHI C MOJICIISIMHU.

O06paboTKa pe3yabTaTOB dKCIEpUMEHTa. MeToT HanMEeHBINX KBaapaToB. OleHKa
YUCJIOBBIX IMApaMETPOB MOJICIMPYEMBIX OOBEKTOB M TMpoleccoB. BoccTaHoBieHue
3aBUCHMOCTEN MO pe3yJIbTaTaM 3KCIIEPUMEHTA.

BepositHOoCTHBIE MOJIEIIN. Mertonpr Momnte-Kapuo. NmuranmonHoe
MozenrpoBaHue. CUCTEMBI MaCCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensauroHHbIe) 0a3bl JaHHBIX. Tabnuia — npencTaBieHUE CBEACHUN
00 omHOTMHHBIX OoOBekTax. Ilone, 3anmch. Kiorou tabamimel. Pabora ¢ roTroBoii Oa3on
JAaHHBIX. 3anojHeHue Oa3bl NaHHbIX. [louck, copTupoBka U (QuIbTpalusi JaHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3ampochl € MapaMeTpamu. BberaucisieMble MOJs B
3ampocax.

MHoroTtabiuunbie 0a3bl JaHHBIX. THIBI CBS3eW Mexay Tabnumamu. BaenmHui
KJto4. [{enocTHOCT 6a3bl TaHHBIX. 3apOChl K MHOTOTaOJIMYHBIM 0a3aM JTaHHBIX.

OcHognbie npunyunsl Hopmanusayuu 6a3 oannsix. Azvik ynpasnenus oannvimu SQOL.
Cosz0anue npocmuix 3anpoco Ha asvike SQL Ha b100pKy 0AHHBIX U3 0OHOU MAOIUYbL.

Hepenayuonnvie 6azvt danuvix. Ixcnepmusie cucmemvl UHTEpHET-NPUITIOKEHHUS.

[ToHsiTHE O CEpBEPHOM M KIIMEHTCKOM YacCTsIX CauTa.

TexHOMOrusl «KJIUEHT — CEPBEP», €€ JOCTOMHCTBA U HenocTaTku. OcHOBHI si3bika HTML
u Kackagubix Tabmun cruieit (CSS). Crienapuu Ha s3bike JavaScript. @opmbl Ha BeO-
CTpaHULE.

Pa3menienne Be6-caliToB. Y cinyra XocTuHra. 3arpys3ka (aiijioB Ha CaiT.

BBon u300pakeHUid C HKCHONB30BAHUEM PA3NIMYHBIX LU(POBBIX YCTPOUCTB
(mdpoBbIX (oToanmapaToB M MHUKPOCKOIOB, BUIEOKAMEp, CKAHEPOB M JPYTUX
ycTpoiicTB). ['padumueckuit penmakrop. Paspemenue. Kanmpupomanue. lcmpaBieHue
[IEPCIIEKTUBBI. I'ucrorpamma. Koppekuust  ypoBHeH, KOppEeKIMs  IBETA.
OObecnBeunBaHre UBETHBIX M300paxeHuil. Petymb. Pabota ¢ obnactsamu. OUnbTph.

MHorocnolinple u300pakeHus. TekcroBble cion. Macka cnos. Kananbl.
Coxpanenue BbifielieHHON oOnactu. I[loAroroBka wWIIOCTpauii 1jii BeO-CAMTOB.
AHHUMHPOBaHHBIE N300paKEHUSI.

Bexropnass rpaduka. IlpumuteBel. U3mMeHeHume  mopsiika — DJIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynmupoBka. Kpussle. @opmarbl BEKTOPHBIX
pucyHkoB. VMcnonb3oBanue KOHTYpOB. BekTopuzaiusi pacTpoOBBIX H300paKEHUH.

[TpyHIMIOBI TOCTPOCHUS U PEAAKTUPOBAHUS TPEXMEPHBIX Mozeneil. CeTouHble
Mozend. Marepuansl. MogenupoBaHue  MCTOYHHUKOB — OCBelleHusd.  Kamepsl.
AnnutuBHble TexHoJoruM (3D-npuntepsl). [loHsiTHE O BUPTYyaIbHON pPEATBHOCTH H
JIOTIOJIHEHHOMN PEAIbHOCTH.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
IO HTH®OPMATUKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIIUXCS
PYKOBOJCTBOBATbCA C(OPMUPOBAHHON BHYTPEHHEH MO3UIUEH JTHUYHOCTH, CHCTEMOM
LEHHOCTHBIX OPUEHTALINN, TO3UTUBHBIX BHYTPEHHUX YOESKICHU,

COOTBETCTBYIOIIUX TPAJULHUOHHBIM LIEHHOCTSM POCCHICKOTO OOLIECTBA, pPaCIIMPEHUE
JKA3HEHHOI'O OIIBITa W ONBITA JESITEIBHOCTH B IPOLECCE peanu3aluy CpeaCTBAMHU
y4e0HOT0 MpeIMETa OCHOBHBIX HAalPaBJICHUM BOCIUTATENLHON JEATEIBHOCTH.

1) rpaskaIaHCKOr0 BOCTIMTAHMSA:

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPAaB U OOA3aHHOCTEH, yBa)KEHUE 3aKOHA
U TIPABOMOPSIKA, COOII0OIEHINE OCHOBOIIOJIATAIOIINX HOPM HH(POPMAITMOHHOTO TpaBa
1 UHPOPMAIMOHHON O€30I1aCHOCTH;

TOTOBHOCTh  TPOTHBOCTOSATH  HJCOJIOTHMH  JKCTPEMHU3Ma,  HAIMOHAJIN3Ma,
KceHO(poOuu, JTUCKPUMHUHAIIMM TIO  COIMAIBHBIM, PEIUTHO3HBIM,  PAaCOBBIM,
HAIMOHAJIBHBIM MTPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) MaTPHOTHYECKOT0 BOCIIUTAHUS:

IIEHHOCTHOE OTHOIIICHHE K HWCTOPUYECKOMY HACIEIUI0, TOCTIKEHHSIM Poccuu
B HayKe, MCKYCCTBE, TEXHOJIOTHSX, NMMOHMMaHUE 3HAYCHUS MHOOPMATHKHA KaK HAYKH
B JKM3HU COBPEMEHHOTO OOIIIECTBA;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:
c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUUECKOTO TIOBE/ICHUS;
CHOCOOHOCTH OLIEHUBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PELLIECHUS,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHUCJIE B CETH
WNHurepHer;

4) 3¢TEeTHYECKOr0 BOCIIUTAHMS

ACTETHYECKOE OTHOILICHHE K MHUPY, BKIIOYas 3CTETHKY HAYYHOI'O M TEXHHYECKOTO
TBOPYECTBA,;

CIIOCOOHOCTH BOCIIPUHMMATH Pa3IMYHbIE BH/IBI HCKYCCTBA, B TOM YHCIIE
OCHOBAHHOTO Ha MCIIOJIE30BaHUK HH(OPMAILIMOHHBIX TEXHOJIOTHIA;

5) puznyecKkoro BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTh 3J0POBOr0 U Oe30macHOro obpasza >KU3HU, OTBETCTBEHHOTO
OTHOIIEHUS K CBOEMY 3JI0POBBIO, B TOM 4YHCJE 3a CUET COOIOJEHUS TpeOoBaHUI
0e30macHOM JKCIUTyaTalldd  CPEJACTB WHOOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUH;



6) TPya0BOr0 BOCTIMTAHUSI:

TOTOBHOCTh K aKTUBHOM JIE€ITEIBHOCTH TEXHOJOTMYECKONM M COIMAJIbHOM
HaIPaBJICHHOCTH, CIOCOOHOCTh WHHIIMUPOBATh, IUIAHUPOBATH M CaMOCTOSATEIIBHO
BBITIOJTHSATH TaKYyIO JEATEIbHOCTD;

uHTEpec K  cdepam  mpodecCHOHATBHOW  JEATETBbHOCTH,  CBSI3aHHBIM
c wuH(OpPMAaTUKOH, MpOrpaMMHUpPOBAHMEM H HUHGOPMAIMOHHBIMUA TEXHOJIOTHSIMH,
OCHOBaHHBIMHU Ha JIOCTHXKEHUSIX HAYKU HH(POPMATHKU U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHUE COBEPIIaTh OCO3HAHHBIN BBIOOp OyayIei mpodeccuu u
pea30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTB M CLIOCOOHOCTh K 00OpPa30BaHUIO U CaMOOOPa30BaHUIO HA POTSKEHUN
BCEM KU3HHU,

7) IKOJIOTHYECKOT0 BOCTIMTAHHSA:

OCO3HAHHUE II100ATLHOIO XapaKTepa SKOJIOTMUYECKUX MPOOJIEM U IMyTeH UX peIICHHUS,
B TOM YHUCJE C y4€TOM BO3MOXKHOCTEH MHPOPMAIITMOHHO-KOMMYHUKAITUOHHBIX
TEXHOJIOTHH;

8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTHh MUPOBO33PEHMS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH, JTOCTHKEHHUSIM HayYHO-TEXHMUYECKOTO Iporpecca U OOIECTBEHHOU
MPAKTUKH, 33 CYET MOHUMAHUS POJIM MHPOPMALIMOHHBIX PECYPCOB, MH(DOPMAIIMOHHBIX
IPOLECCOB M MH(POPMAIIMOHHBIX TEXHOJOTUN B YCIOBUAX LU(POBON TpaHCHOpMAIUH
MHOTHX c(ep )KHU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HaHUE IEHHOCTHM HAyYHOM JEATEIBHOCTH, TOTOBHOCTb OCYILIECTBIATH
IIPOEKTHYIO M HCCIIEOBATENBCKYIO AEATENBHOCTh HHANBUIYAIBHO U B IPYyIIIIE.

9) A MOLMOHAJILHBII HHTEJJIEKT, IPEANOIaralonui ChOPpMUPOBAHHOCTD:

CaMOPETyJIMPOBAaHUs, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHUE, CTIOCOOHOCTh aAaTUPOBATHCS K AMOIIMOHATIBLHBIM
U3MEHCHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKJIIOYAIOMIEH CTPEMJIEHHE K JOCTHMIKCHUIO IEJU
U YCIEeXy, ONTUMU3M, HHUIIHATUBHOCTh, YMEHHUE JEHCTBOBATh, UCXOMS U3 CBOUX
BO3MOKHOCTEH;

SMMATHUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHHMMATh SMOIIMOHAILHOE COCTOSHHE
JIPYTUX, YYUATBIBATH €ro MNpPU OCYIIECTBICHUH KOMMYHHUKAIUM, CIIOCOOHOCTh
K COUYBCTBHIO U COTIEPEIKUBAHMUIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAaWBaTh OTHOIICHUS
C APYTUMU JIFOJIbMU, 3a00TUTHCSI, MPOSBIISITH HUHTEPEC U pa3peniaTb KOHQIUKTHI.

METAINIPEAMETHBIE PE3YJIBTATBI

B pe3ynbrate uzydenus uHGopMaTUKU Ha YPOBHE CPEIHETO 00Iero oOpa3oBaHus

y oOy4aromierocst 0yayT copMHUPOBAHBI METAMPEIMETHBIE PE3yIbTaThl, OTPAKECHHBIC B
YHUBEPCATBHBIX YUEOHBIX JCHCTBUSAX, @ HIMEHHO — TTO3HABATEILHBIC YHUBEPCATIbHBIC



y4eOHbIE I1eUCTBUS, KOMMYHUKATUBHbIE YHUBEPCAIbHbIEC yUeOHbIE IEUCTBUS,
peryJsiTUBHbIE YHUBEPCAJIbHbIC yUeOHbIE IEHCTBHSI, COBMECTHAS IEATEIbHOCTD.

IHo3HaBaTe/IbHbIC YHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBUS
ba3oBble Jlornueckue AeMcTBUA:

CaMOCTOSITENIbHO (hOPMYJIMPOBATh U aKTyaJHU3UPOBATh MPobIeMy, pacCMaTpruBaTh
€€ BCECTOPOHHE;

yCTaHABJIMBATh CYIICCTBEHHBIM MPU3HAK WJIM OCHOBAHUS /ISl CPAaBHEHHS,
KJIacCU(UKAIIUA U 000OIICHHUS;

OTIPEJICIIATh IEJIN ACATSIBHOCTH, 33]1aBaTh IapaMeTPhl U KPUTCPUN UX JIOCTHKCHHS;

BBISIBJISATH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B PACCMATPUBACMBIX SIBJICHUSX;

pa3padaThIBaTh IIAH PEIICHUS ITPOOIEMBI C YUETOM aHAIIM3a HMCHOIIIX CS
MaTepHUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B [EATEIBHOCTh, OIEHUBATh COOTBETCTBUE PE3yJIbTATOB
1IEJISIM, OIIEHUBATh PUCKH TOCIEACTBUIN JEATCIBbHOCTH,

KOOPJAMHUPOBATh U BBHIMOJHATH PabOTy B YCIOBHSAX pPEaIbHOIO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHHUE TIPH PEIICHUH )KU3HCHHBIX TTPOOJIEM.

ba3oBble uccienoBarTebcKkme 1eiiCTBUS:

BJa/IeTh HaBbIKAMHU Y4YEOHO-UCCIIEOBATEIbCKONM M TPOEKTHOM JAESITEIbHOCTH,
HaBbIKaMU pa3pelIeHUs Ipo0JieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY
IIOMCKY METOJOB DPELICHMsI NMPAKTUYECKHUX 3aJad, NMPUMEHEHHUIO Pa3U4YHBbIX METOOB
NIO3HAHWS,

OCYUIECTBJISATh Pa3IU4HbIe BUABI JEATEIBHOCTH MO TMOJIYYEHHUIO HOBOIO 3HAHUA,
ero MHTEpHpeTaluy, MNpeoOpa3oBaHUI0 M TNPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(opMupoBaTh Hay4YHBIH THUIl MBILUICHHUS, BJIaJETh HAYYHOM TEPMHUHOJIOTHUEMH,
KJIFOUEBBIMU MOHSATUSAMHU U METOIaMU;

CTaBUTh H  (GOPMYJIMpPOBATh COOCTBEHHbIE 3aJaud B  00pa3oBaTebHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBISIBJISITH IPUYMHHO-CJIEACTBEHHBIE CBS3U U aKTyaJIM3UPOBATh 3aJa4y, BBIIBUTATh
TUIOTE3y €€ peuIeHus], HAXOAUTh apryMEHTHI JUJIs JOKA3aTEIbCTBA CBOUX YTBEPKICHUM,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBAaTh IOJYYEHHBIE B XOJE PELICHUs 3aJa4d pe3yibTaThbl, KPUTHUYECKH
OLICHMBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSX;

AaBaTb OLCHKY HOBBLIM CUTYallUAM, OLICHUBATDH HpHO6peTéHHBII>'I OIIBIT; OCYIICCTBJISATH

IeJICHANPABICHHBIHN TONUCK MIEPEHOCca CPEJICTB M COCOOOB ACHCTBUSA
B IPO(ECCUOHATIBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHMS B TIO3HABATEIbHYI0 M TNPAKTUYECKYI 0O01acTu
KU3HEIEeITEeIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;



BbIIBUT'daTh HOBBIC HWIACH, MNpCAjaraTb OPUIMHAJIBHBIC IIOAXOAblI W PCIICHUA,
CTaBUTDb HpO6JICMLI M 3a/1a4i, JOIIYCKAarOIMUE aJIbTCPHATHUBHBLIC PCILICHUS.

Pabora ¢ undopmanmeii:

BJIQJIETh HaBBIKAMHM TIOJIydeHHUs HHGOPMAIMU W3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSATEIILHO OCYIIECTBIIATH MOUCK, aHAN3, CHCTEMATH3aIllMI0 M WHTEPIPETAIHIO
uH(popMaIu pa3aTuyHbIX BUAOB U (OPM IIPEACTaBICHNUS,

CO3/71aBaTh TEKCTHI B PA3IMYHBIX opMaTax ¢ y4ETOM Ha3HAYCHUS HHPOPMAIHH H

11eJICBOM ayAUTOPUH, BBIOUpast ONITUMANTBHYIO (DOPMY IIPEACTABICHUS U BU3YaIU3allUH;

OIICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh HH(MOpMaIuu, €€ COOTBETCTBHUE
MIPaBOBBIM U MOPAJIbHO-ITHYECKUM HOpMaM;

UCIIOJIb30BaTh CPEACTBA HHPOPMAITMOHHBIX 1 KOMMYHHUKAIITMOHHBIX TEXHOJIOTHUI
B PCIICHWW KOTHUTHUBHBIX, KOMMYHHKATHBHBIX ¥ OpPraHW3AIlMOHHBIX  3ajad4
C coOmofgeHreM TpeOOBaHMM HSProHOMUKHM, TEXHUKH OE€30MAaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, TPABOBBIX W JITHYECKUX HOPM, HOPM HHGOPMAIMOHHON
0e30I1aCHOCTH;

BJIaJIETh HAaBBIKAMHM PACIIO3HABAHMS 1 3aIUThI HH(POpMAIUU, HHPOPMAITMOHHOM
0€30IMacCHOCTH JINYHOCTH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIE YU4eOHbIE 1eiiCTBUA
OO0wmenne:

OCYIIECTBIISATh KOMMYHHKAIIMX BO BceX chepax sKU3HU;

pacro3HaBaTh HEBepOAJbHBIC CpPEACTBA  OONICHWS, IMOHMMATh 3HAUCHHE
COITMAJILHBIX 3HAKOB, PACIIO3HABATH MPEIIMOCHUTKA KOH(QJIMKTHBIX CUTYallui U CMSATYATh
KOH(JIUKTHI;

BJIAJIETH pa3IMYHBIMA cnocobamMu o0111eHUS u B3aUMOJICUCTBUS,
apryMEHTHPOBAHHO BECTH JTUAJIOT, YMETh CMATYATh KOH(JIMKTHBIC CUTYaIUH,

pa3BEPHYTO W JIOTUYHO WU3JaraTh CBOK TOYKY 3PCHHS C HCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

CoBMecTHas 1eTEJIbHOCTD:

MOHMMATh M WCHOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBHIYyaJbHOU
paboThI;

BBHIOMpaTh TEMAaTUKy U METOAbl COBMECTHBIX JACHCTBUM C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEM KaXJ0T0 YjieHa KOJUICKTUBA;

MIPUHUMATH 11€JIU COBMECTHOM JIeSITEILHOCTH, OPTaHU30BBIBATh U KOOPJAWHUPOBATH
JEUCTBUSL MO MX JIOCTHXKEHHMIO: COCTABJIATh IUIAH JACHCTBUM, paclpenesiaTh PO C
y4€TOM MHEHUM YIaCTHUKOB, OOCYK/IaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa W Ka)XJOTO y4aCTHHKA KOMaHAbl B OOIIUI
pe3yJIbTat 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBBIE TMPOEKTHI, OIEHUBAaTh HUJEU C TO3UIMA HOBU3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;



OCYIICCTBJIATh IMO3UTHUBHOC CTPATCTHYCCKOC ITOBECACHUC B PA3JIMYHBIX CUTyallUAX,
MMPOABJIAATH TBOPUCCTBO U BOO6pa)KeHI/Ie, OBITH HMHHUIIMATUBHBIM.

PerynsitTuBHble YyHUBepCaJIbHbIE YUeOHbIE 1eHCTBUS
Camoopranusanus:

CaMOCTOSATENIbHO  OCYIIECTBIIATh IO3HABATEIBHYIO JI€ATEIIBHOCTh, BBISBISATH
npoOJIeMBbl, CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3a/ladyM B 00pa3OBaTEIbHOMN
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

CaMOCTOSATENIbHO COCTAaBISATh IUIAH PEIICHUS MPOOJEMBI C YYETOM HMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH 1 TIPEATIOYTCHUIA;

JaBaTh OLEHKY HOBBIM CHUTYAIlUsIM;

paciupsaTh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MIPEAIIOUYTEHUMH;

JieNaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBATh €ro, OpaTb OTBETCTBEHHOCTH 3a
peuIeHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (YOPMUPOBAHUIO U TMPOSBICHUIO IMIMPOKOW SPYAMIIMUA B Pa3HBIX
00JacTsAX 3HAHMM, MOCTOSHHO MOBBIIIATH CBOW OOpA30BATENbHBIM W KYJIbTYPHBINA
YPOBEHb.

CaMOKOHTPOJIb:

NaBaThb OLIEHKY HOBBIM CHTyalMsM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJa/IeTh HAaBBIKAMM IO3HABATEJIbHOM pEQIEKCMM KaK OCO3HAHHUS COBEPILAEMBIX
JNEWCTBUM U MBICIUTENBHBIX MMPOLECCOB, UX PE3YyJbTaTOB U OCHOBAHMM, UCIOJIb30BAThH
npuémMbl pedIeKCUH ISl OLIEHKU CUTYallMH, BBIOOpa BEPHOT'O PEILICHUS;

OLIEHMBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEILIEHUS 10 UX CHUKECHHUIO;

IIPUHUMATh MOTHBBI M apTyMEHTHI IPYTUX MIPH aHAJIMU3€E PE3yJIbTATOB EATEIbHOCTH.

IIpunsTus ceds1 u Apyrux:
IPUHUMATH Ce0sl, MIOHWMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIU3€E PE3yIbTaTOB JIEATEIHLHOCTH,
MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OLINOKY;
pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TTO3UIIMU JPYTOro YeJOBEKa.

INPEAMETHBIE PE3YJIBTATBI

B mnporecce uzydenus kypca nHpopmaTuku yriryosaéunoro yposHs B 10 kiiacce
o0yJaromuMucs OyayT TOCTUTHYTHI CICAYIOIINE TPEIMETHBIC Pe3yIbTaThI:

BJIaJICHUE TIPEJCTABICHUSAMHU O POJIM MH(POPMAIIUH U CBSI3aHHBIX C HEW MPOLIECCOB
B TMPUPOJE, TEXHUKE U OOIIECTBE, MOHATUAMH «HHPOpMAIHy, «AH(OOPMAIMOHHBINA
OpoIecc»,  «CUCTEMa»,  «KOMIIOHEHTbI  CHCTEMBI»,  «CUCTeMHBIH  3dderT»,
«MH(OpMAaLIMOHHAS CHCTEMay, «CUCTEMA YIIPABICHUSY;

BJIaJICHWE METOJaMH MOMcKa nHpopMaluu B ceTh IHTepHET, yMEHHE KPUTHIECKH
OLIEHWBATh WH(HOPMAITUIO, TIOTYYEHHYIO U3 ceTu HTepHeT;



YMEHHE XapaKTepU30BaTh OOJIbIINE JaHHbIE, IPUBOAUTH IPUMEPHI HCTOYHUKOB UX
MOJy4YEHUS W HANpaBJIEHUS HCIOJB30BaHUS, YMEHHE KIACCU(UIIUPOBATH OCHOBHBIC
3aJa4M aHajdu3a JaHHBIX (IPOTHO3MPOBaHUE, KiIacCU(UKALWA, KIacTepu3allus, aHaIN3
OTKJIOHEHHUIi), TOHUMAaTh MOCIEA0BATEIbHOCTh PEIICHHS 3a7a4 aHallu3a JTaHHbIX: cOop
NEPBUYHBIX JAaHHBIX, OYMCTKA U OLICHKA KayeCTBa JAHHBIX, BBIOOP W/WIM MOCTPOCHUE
MOJIEIHM, MpeoOpa3oBaHME JaHHBIX, BH3yaldu3alus JaHHBIX, HHTEPIpETALMs
pe3yibTaTOB;

MOHMMAaHWE OCHOBHBIX TMPHUHIMIIOB YCTPOCTBA ©  (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX W MOOWIBHBIX KOMITBIOTEPOB, TEHACHLMN pa3BUTHUSA
KOMITBIOTEPHBIX TEXHOJIOTUH;

BJIa/ICHUE HAaBbIKaMU pabOThI C ONEPAIMOHHBIMU CUCTEMAMU, OCHOBHBIMU BHJIaMU
IpPOrpaMMHOr0 oOecnedyeHus JJs pelleHuss Yy4deOHBIX 3aJad 10  BBIOPAHHOM
crenuain3aluu;

HAJIMYHE TPEACTABICHUI O KOMITBIOTEPHBIX CETSIX U MX POJIM B COBPEMEHHOM MHPE,

0 0a30BBIX NPHUHIIMIAX OPTaHU3ALMHA U (PYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEH, 00
o0LIMX MPUHLHUIIAX pa3pabOTKU U (PYHKIIMOHUPOBAHUS MHTEPHET-TIPUIIOKECHHI;

NOHMMaHUE Yrpo3 MH(OPMALMOHHON O€30MaCHOCTH, UCIOJIb30BaHUE METOAOB U
CPEIACTB TMPOTHBOJACHCTBUS 3TUM yrpo3aM, COOJIOJIeHuE Mep 0e30MacHOCTH,
IpEeI0TBpAIAIONIMX HE3aKOHHOE PaClpOCTPAHEHUE TEPCOHANIBHBIX TAHHBIX,
coOmoicHue TpeOOBaHUM TEXHUKHM O€30MaCHOCTU M TUTHMEHBl MNpu  pabote
C KOMIbIOTEpaMU M JPYTUMHU KOMIIOHEHTAMU LHU(PPOBOTO OKPYKEHMsI, OHUMaHUE
IIPABOBBIX OCHOB MCIOJIb30BaHUsI KOMIBIOTEPHBIX MPOrpaMM, 0a3 TaHHBIX U paObOTHI B
cetu UHTEpHET;

NOHUMAaHUE OCHOBHBIX NPHUHIMUIOB JUCKPETHU3alMU  Pa3JIMYHBIX  BUJOB
uH(pOpMaIUU, YMEHHE ONPEAENIATh HHPOPMALIMOHHBINA 00BEM TEKCTOBBIX, IPpaUUECKUX
Y 3BYKOBBIX JAHHBIX IPH 33JaHHBIX MapaMeTpax JUCKPETH3aLUU, YMEHHUE ONPENEIISATh
CPEIIHIOI0 CKOPOCTh Mepeayl JaHHBIX, OLIEHUBATh U3MEHEHUE BPEMEHH Nepeaaun npu
U3MEHEHUHU UHPOPMAIIMOHHOTO 00bEMa TaHHBIX M XapaKTEPUCTUK KaHaJla CBSI3HU;

YMEHHUE UCMOJIb30BaTh MPU PEIICHUH 3ajjad CBOMCTBA MO3UIIMOHHON 3alyCH YHCeN,
aJITOpUTMa IMMOCTPOSHHUS 3aIMCH YUCIIA B TIO3UIIMOHHON CHCTEME CUHCIICHUS C 3aJaHHBIM
OCHOBAHMEM M IIOCTPOCHHUS YMCIa IO CTPOKE, COJepKalled 3amuch 3TOr0 4ucia
B TIO3MIIMOHHON CUCTEME CUMCIICHHUS C 3alaHHBIM OCHOBAHUEM, YMEHHUE BBIITOJIHSTH
apuMeTryecKue onepayy B MO3UIUOHHBIX CUCTEMaX CUHCIICHUS;

YMEHUE BBINOJHATH MPE0oOpa30BaHUs JOTMYECKUX BBIPAKEHUM, UCTIONb3YsI 3aKOHBI
anreOpbl JTOTUKUA, YMEHUE CTPOUTH JIOTHUYECKOE BHIPAXKEHHUE B TM3BIOHKTUBHON
U KOHBIOHKTHBHOM HOPMaJbHBIX (opmMax MO 3aJaHHON TabiuIEe HMCTUHHOCTH,
UCCIIEIOBATh 00JIaCTh HCTUHHOCTH BBICKA3bIBAHHUSA, COJIEPIKAIIETO MepEeMEHHbIE, pelIaTh
HECJIOKHBIE JIOTHUYECKUE YPABHEHUS U CUCTEMbI YPABHEHHUI;

MOHMMaHue 0a30BBIX AITOPUTMOB OOPaOOTKH YHMCIOBOM M TEKCTOBOW MH(MOpMaIUn
(3ammch YnceNn B MO3UIIMOHHOW CHCTEME CUMCIICHUSI, HAX0XK/ICHHE BCEX MPOCTHIX YHCEN B
3aJJaHHOM JIFana3oHe, 00pad0TKa MHOTOPA3PSIHBIX IEJIBIX YHCEN, aHAJTN3 CHMBOJIBHBIX



CTPOK M JIPYTHX), aJITOPUTMOB TIOMCKA U COPTHPOBKHU, YMEHHUE OMPENEISATh CI0KHOCTD
U3y4aeMbIX B Kypce O0a30BbIX alrOPUTMOB (CYMMHPOBAaHHE JJIEMEHTOB MAacCCHBA,
COPTHPOBKAa MAacCHBa, IEpeOOpHBIC aNTOPUTMBI, JBOWYHBIA TOWCK) W TPUBOIWTH
MIPUMEPHI HECKOJIBKUX aJITOPUTMOB PA3HOU CIIOKHOCTH JIJISl PEIICHUS OHON 3a/1a4H;

BIIQJICHUE YHUBEPCAIBHBIM SI3BIKOM MPOTPAMMHUPOBAHHS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npeactaBieHUsIMU O 0a30BBIX TUIAX JAHHBIX M CTPYKTypax
JAHHBIX, YMEHHE WCIIOJIh30BaTh OCHOBHBIC YIPABISIIONINE KOHCTPYKIIMH, YMEHHUE
OCYIIECTBIIATh aHAINU3 TPEUIOKCHHON MPOrpaMMBI: ONPEACATh Pe3yabTaThl PabOThI
IpOrpaMMBbl TIPH 3aJlaHHBIX UCXOJHBIX JTaHHBIX, OMPEICNATh, MPU KaKUX HCXOIHBIX
JAHHBIX BO3MOXKHO TOJTYYCHHE YKa3aHHBIX PE3YJIbTATOB, BHISBIATH JaHHBIC, KOTOPHIC
MOTYT MPUBECTH K OMMOKEe B paboTe mMporpaMmbl, (GOPMYITHPOBATH MPEITIOKECHUS IO
YIIYYIICHUIO TIPOTPaMMHOTO KOJIa;

YyMEHHE  CO3/1aBaTh  CTPYKTYPUPOBaHHBIE  TEKCTOBBIE  JOKYMEHTBHI W
JEMOHCTPAIIMOHHBIE MAaTepUabl C HCIOJBb30BAaHUEM BO3MOKHOCTEH COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE WCIIONBh30BaTh JJICKTPOHHBIC TaONHIBI IS aHalW3a, MpPEACTaBICHUS
U 00pabOTKM JaHHBIX (BKJIIOYAs BBIUHUCIEHHUE CYMMBI, CPEIHETO apu(MeTHUECKOro,
HanOOJIBIIIET0 U HAMMEHBIIIETO 3HAYCHUH, pellIeHUEe YpaBHEHUN, BEIOOP ONTUMAIBLHOTO
peIIeHws, TO00P JIMHAK TPEHAA, PEIICHHUE 3a7a9 MPOTHO3UPOBAHKS).

B mnporecce uzydenus kypca nHpopmaTuku yriryosaéHHoro yposHs B 11 kiiacce
OOyJarOIIMMHUCS OYIyT TOCTUTHYTHI CIICTYIOIINE TPESIMETHBIE PE3yIbTaThI:

YyMEHHE CTPOUTH HEPAaBHOMEPHBIC KOJXbI, JIONMyCKAIOIWe  OJHO3HAYHOE
JEKOJUPOBaHUE COOOIIeHN (MPedUKCHBIE KOJbI), UCIOIb30BaTh MPOCTEHIIINE KOJIBbI,
KOTOPBIE TO3BOJISIOT OOHAPYKWBATh W HMCHIPABIATH OIMIMOKH TIPH Tepeaade JTaHHBIX,
CTPOUTH KOJI, O0OECIEeUMBAIONINI HAUMEHBIIYI0 BO3MOXHYIO CPEIHIO JIIUHY
COOOIIICHHS MPU U3BECTHON YaCTOTE CHUMBOJIOB, MOSICHATh MPUHITUIIBI PAOOTHI TPOCTHIX
QITOPUTMOB CXKaTHS JAHHBIX;

yMEHHUE peIlaTh aJTOPUTMUYECKUE 3a/Jaud, CBS3aHHbIE C aHaIU3oM TrpadoB
(3a71a4M TOCTPOEHUS ONMTUMAIBHOTO IMyTH MEXIYy BepIIuHamu rpada, omnpeneracHus
KOJIMYECTBA PA3IMYHBIX MyTeH MEXITYy BEepIIMHAMUA OPUEHTUPOBAHHOTO AITUKINYECKOTO
rpada), ymMeHue HCIOJIb30BaTh NEPEBbsl NMPH aHAIM3E W TOCTPOSHWU KOJOB W IS
MPEACTABIICHUS apU(PMETHUCCKUX BBIPAKCHUN, TpPH PEIICHHM 3a1ad IOUCKa |
COPTHUPOBKH, YMEHHUE CTPOUTH JIEPEBO UTPHI 10 3aJaHHOMY aJITOPUTMY, pa3padaThIBaTh
1 000CHOBBIBAThH BHIMTPHINIHYIO CTPATETUIO UTPHI,

yMEHHE pa3pabaThiBaTh M PEAIM30BBIBATH B BHUJE MPOrpaMM 0a30BBIC alTOPUTMBI,
YMEHHE HMCIOJIb30BaTh B MPOrpaMMax JaHHBbIC PA3IMYHBIX THIIOB C YYETOM OTPaHHYCHUI
Ha JIMana30H WX BO3MOXHBIX 3HAYCHHN, MPUMEHSTH NMPHU PEIICHUU 3a7ad CTPYKTYPbI
JAHHBIX (CIHCKH, CIOBAapH, CTEKU, OYEPEIr, JEPEBhs), UCIOJIb30BaTh 0A30BbIE ONepaluu
CO CTPYKTypaMH JaHHBIX, MPUMEHSATh CTaHIAPTHBIC U COOCTBEHHBIC MOIMPOTPAMMBI JIJIsI
00pabOTKH YHCITOBBIX JJAaHHBIX U CHMBOJIbHBIX CTPOK, MCITOJIb30BaTh MPH pa3paboTKe



nporpaMMm  OWMOJIMOTEKHM TOAMNpPOrpamMM, 3HaTh (DYHKIMOHAJIbHBIE BO3MOXKHOCTHU
WHCTPYMEHTAIBHBIX CPEICTB Cpeabl pa3pabOTKH, YMEHHE HCIOJIb30BaTh CPEACTBA
OTJIAAIKU MpOorpaMM B Cpelle NPOrpaMMHUPOBAHMS, YMEHHE JOKYMEHTHPOBATH
MPOTPaMMBbl;

YMEHHE CO371aBaTh BEO-CTPAHHULIBI;

BIIQJICHUE OCHOBHBIMH CBEACHHUSMHU O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEICTBax
CO3/IaHUsI U PabOThl C HUMH, YMEHHUE HUCIOJIb30BaTh TaOJIMUHbBIC (PEISIMOHHbBIC) 0a3bl
JTAHHBIX (COCTABIATH 3alpPOChl B 0a3ax JaHHBIX, BBITOJHITH COPTHPOBKY M ITOUCK
3anuceld B 0asze JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y JTaHHBIX) M CIPABOYHBIC
CUCTEMBI;

YMEHHUE HCHOJIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTUYECKUE MOAECIU ISl aHalln3a
O0OBEKTOB W TIPOIICCCOB: (POPMYIMPOBATH I11€7b MOJSIMPOBAHUS, BBINOJIHATH aHAIIN3
pE3yJIbTATOB, MOJYYECHHBIX B XOJI€ MOJCIMPOBAHUS, OLICHUBATH COOTBETCTBUE MOJECIHU
MOJIETUPYEMOMY OOBEKTY UJIU MPOLECCY, MPEACTABISTh PE3YJIbTAaThl MOJICTIUPOBAHUS B
HarJIsiAHOM BU/IE;

YMEHUE OpPraHU30BbIBATH JIUYHOE nH(pOpMaIIMOHHOE MPOCTPAHCTBO
C HCIOJIb30BAHUEM PA3JIUYHBIX CPEACTB MUGPOBBIX TEXHOJOTUW, TOHUMAHUE
BO3MOXKHOCTEH  HU(POBBIX  CEPBUCOB  TOCYJAPCTBEHHBIX  YCIAYr,  HHU(PPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAHHWE OCHOBHBIX MPHUHIMIIOB pPabOThl, BO3MOXXHOCTEH U OTrpaHUYCHUS
NPUMEHEHUS! TEXHOJIOTMI MCKYCCTBEHHOTO MHTEJUIEKTa B PA3NIMYHBIX 001ACTAX, HAMYHE
NPEJCTABICHUH O Kpyre pemaeMbIXx 3aJad MAaIIMHHOTO OOy4eHHs (pacrno3HaBaHHS,
KJIacCU(UKAIMA W TPOTHO3WPOBAHWS) HAJIW4YWE TMPEJACTAaBICHUN 00 WCIOIb30BaHUN
WH(OPMAITMOHHBIX TEXHOJIOTHIA B Pa3IMYHBIX MPO(HEeCCHOHANTBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBaunue
No KoanuecTBo OCHOBHBIE BUJIBI IEATEIHHOCTH
pa3JiesioB U TEM [IporpammHoOe coseprkaHue
/o 4acoB 00yJarommxcs

y4eOHOro mpeameTa

Paznen 1. Hudposasi rpamor

HOCTDb

1.1

Kommbrorep —
YHUBEpCAIbHOE
YCTPOMCTBO 00pabOTKH
JTAHHBIX

TpeboBanust TeXHUKU O0€3011aCHOCTU U
TUTHEHBI TPU padoTe ¢ KOMITbIOTEPaMU
U APYTUMHU KOMIIOHEHTaAMH LIU(PPOBOTO
OKPYKECHHUS.

[TpuHIMIIBI paOOTHI KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM. APXUTEKTYpa
¢on Heitmana. I apsapockas
apxumexmypa. ABTOMaTH4YECKOE
BBIITOJTHEHUE [TPOTPAMMBI IIPOLIECCOPOM.
OnepaTuBHas1, OCTOSHHAS U
JOJATOBpeMeHHas naMsatb. OOMeH
JAQHHBIMHU C IIOMOIIBIO IIIHH.
KonTpomneps! BHEIIHUX YCTPOWCTB.
[IpsAMoii TOCTyN K MaMSTH.

OCHOBHBIE TEH/ICHIINH PAa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTUH.

AHaIu3UpOBaTh YCIOBUS
UCIIOJIb30BaHUsl KOMIIBIOTEPA U IPYTHUX
JOCTYIMHBIX KOMIIOHEHTOB IIU(PPOBOTO
OKPY>KEHUS C TOUKU 3pEHUSI TPEOOBaAHUI
TEXHUKHU O€30MTaCHOCTU U TUTHUEHBI.
OnuceIBaTh COCTABHBIC YACTH

U IPUHIIUIIBI PA0OTHl KOMITBIOTEPOB,
MOOMJIBHBIX YCTPOMCTB, KOMIIBIOTEPHBIX
CHUCTEM.

XapakTepu30BaTh KOMITbIOTEPHI Pa3HBIX
MTOKOJICHUH.

Hckatb B cetn IHTEepHET HHpOpMAITHIO
00 OTEUECTBCHHBIX CICIHAINCTAaX,
BHECIHIMX BKJIAJ B Pa3BUTHE
BBIUYHUCIUTEILHON TEXHUKH.

[IpuBOaUTH IpUMEPHI,
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[TapanenbHble BBIYUCICHUS.
MHOronponeccopHbIe CUCTEMBI.
CynepkommbroTepbl. Pactipenenénubie
BBIYUCIIUTEIBHBIE CUCTEMBI U 00padOTKa
OOJIBIINX JAaHHBIX. MOOWJIBHBIE

1M pOBBIC YCTPOUCTBA B UX POJIh

B KOMMYHUKaIUsIX. BctpoeHHbIe
KOMIIBIOTEPBI. MUKPOKOHTPOJIIEPHI.
PoGotusupoBanHbie TPOU3BOICTBA

NOATBEPIKIAIOIINE TEHACHIIMY Pa3BUTHUSA
BBIYMCIIUTEILHON TEXHUKH.

[ToACHATB CyITHOCTB NapaJUIEIbHBIX
BbIYMCiIeHU. [IpuBoanTS MpUMEpHI
3a/1ad4, Ui PEIIeHNs] KOTOPBIX
IIPUMEHSIIOTCS CYTIEPKOMIIBIOTEPHBIE
TE€XHOJIOTUHN I TEXHOJIOTUU
pacnpeaenEHHBIX BBIYUCICHUM.
XapakTepru3oBaTh pOOOTU3UPOBAHHBIE
IPOM3BOCTBA, MOOUIIbHBIE LIU(POBBIE
YCTPOMCTBA U UX POJIb B KOMMYHHKALUAX

1.2

[IporpamMmmuoe
obecrieueHue

[IporpammHuoe obecrieueHue
KOMIIBIOTEPOB M KOMITbIOTEPHBIX
cucteM. Buabsl nporpaMMHOTo
obecrieyeHus U UX Ha3HAUYEHUE.
Oco0eHHOCTH TTPOTrPAMMHOTO
obecrieueHrss MOOMIIBHBIX YCTPOMCTB.
[TapannensHOE MpOrpaMMHUPOBAHHUE.
CucremMHoe porpaMmMHOe 0OeCTIIeYeHHE.
OrnepalliOHHBIE CUCTEMBI. Y THIIUTBHI.
HpariBeps! ycrpoiicTs. MHCTamsAnus

U JICUHCTAJUISLMS TTPOTPAMMHOTO
obecrnieyeHusl.

@aitnoBbie cucteMsbl. [IpuHIUIIBI
pa3MenieHrus ¥ IMESHOBaHMS (haiIoB

B J0IroBpeMeHHOM nmamsth. [11a6i1oHb!
JUISl OMCaHus rpynin (Ghaisios.

Pabotath ¢ rpadmueckum unrepdeiicom
oneparmoHHoi cucrtemsl (OC),
CTaHAAPTHBIMU U CITYKECOHBIMH
MPIIOKEHUSAMH, (HalTOBBIMH
MEHEKEPAMH.

COOTHOCUTD BHJIBI JINIICH3U I

Ha UCIOJIb30BaHUE TIPOTPAMMHOTO
obecrieueHus U MopsI0K €ro
WCIIOJIb30BAHUS U PACTIPOCTPAHECHHUSI.
[IpuBOANTH MPUMEPHI MPOTIPUETAPHOTO
¥ CBOOOJHOTO IIPOTrPAMMHOTO
obecrieueHus, IpeTHa3HAYCHHOTO

JUTSL pEIIICHUST OJTHUX M TeX JKe 3aj1ad.
HaspiBaTh OCHOBHBIE TIPABOHAPYIIICHHUSI,
UMEIOIINE MECTO B 00JaCTH
WCIIOJIb30BaHUS TIPOTPAMMHOTO
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3akoHOIaTeIbCTBO Poccuiickoi
®denepanuu B 0071aCTH TPOTPAMMHOTO
obecnieueHus. JlutieHsupoBanue
IPOTrpaMMHOT0 oOecTiCUeHUs 1
uudpoBsix pecypcos. [Iponpuerapnoe u
CBOOOTHOE MMPOTPaMMHOE 00€CTICUCHHE.
Kommepueckoe n HEKoMMepUecKoe
HCTOJIb30BaHUE MPOTPAMMHOIO
obecrieueHus ¥ MUPPOBBIX PECYPCOB.
OTBETCTBEHHOCTh, yCTAHABIMBaeMas
3aKOHOJIaTeIbCTBOM Poccuiickoi
denepannu 3a HEIPABOMEPHOE
HCTI0JIb30BAHUE TPOTPAMMHOIO
obecrieueHus U MUPPOBBIX PECYPCOB

o0ecrnieyeHus, U OTBETCTBEHHOCTD
3a HHUX, IPETYCMOTPEHHYIO
3aKOHOAATEIbCTBOM PD.

1.
Ilpakmuueckue pabomeor .
1. Uncmannayus u oeuncmaniayus
npozspamm

1.3.

Kommbrorepusie cetu

[IpuHIIUIIBI TOCTPOCHUS U anlapaTHbIC
KOMITIOHEHThI KOMITBIOTEPHBIX CETEH.
CeteBble mpoTokoJibl. CeTb IHTEpHET.
Anpecanus B cetn IHTEepHET.
ITpoTtokonsl crexka TCP/IP.

Cucrema JOMEHHBIX UMEH.
Pa3nenenune IP-cetn Ha moacetu

C TIOMOIIIbIO Macok mojiceTeit. CeTeBoe
anMuHuctpupoBanue. [lomydeHue
JTAHHBIX O CETEBBIX HACTPOMKaxX
komnbloTepa. [IpoBepka HaTu4us CBA3U

[TosICHATE TPUHLIUITBI TOCTPOEHHUS
KOMIIBIOTEPHBIX CETEH.

BrisBists ob1iee u paznudus

B OpraHU3alMU JOKAJIBHBIX U
IJI00ATBHBIX KOMITBIOTEPHBIX CETEH.
[IpuBOAUTH MpUMEPHI TPOTOKOJIOB
crexka TCP/IP ¢ onpenenéHupiMu
GYHKITASIMH.

Hcnonap30BaTh Macku mojceTei
115t pazouenus [P-cetu Ha mojceTwu.
[IpumeHnsTh IpOrpaMMHOE

¢ y31oM cetu. OnpeneneHue Mapuipyra
JIBVDKCHHS TTAKETOB.

Bune! nesrensnoctu B cetn HTEpHET.
CepBucsl MuTepHera.
['eonnpOpMaIIMOHHBIE CUCTEMBI.

obecrieueHue 1Jisi MPOBEPKHU
paboTOCTIOCOOHOCTH CETH.

Ilpakmuueckue padbomuwi:
1. Cemesoe aomunucmpuposatue




['eonokanmoHHbIE CEPBUCHI PEATTLHOTO
BpEMEHU (Hampumep, JOKaIus
MOOMJIbHBIX TeNe(hOHOB, OIIPEACIICHNUE
3arpy’K€HHOCTH aBTOMarucTpaiei),
WHTEPHET-TOPTOBJIs, OPOHUPOBAHNE
OWJIETOB M TOCTUHMII.
['ocynapcTBeHHbBIE AIEKTPOHHBIE
cepBHCHI U yciuyrd. ColuanbHbIE CEeTH —
OpraHM3aIys KOJUIEKTHBHOTO
B3aMMOJCHCTBUS U 0OMEHa JaHHBIMH.
CeTeBOM ATUKET: IPaBUJIa ITIOBEICHUS
B kubepmpoctpanctse. [Ipobiema
HOJTMHHOCTH MOTY4YEHHON
nHpopmanuu. OTKPHITHIE
o0pazoBaTenbHbIE PECYpPChI

1.4

Nudopmarnmonnas
0€30MacCHOCTh

TexHOreHHbIE 1 PKOHOMUYECKHE
yTPO3bl, CBA3aHHBIE C NCIIOJIb30BAHUEM
MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX
TexHoJorui. O6mme npoodaeMbl 3aUTUThI
uH(popMaIuu 1 HTHPOPMALIMOHHON
6e3omnacHoct. CpeAcTBa 3alUThI
uH(pOpMAITIU B KOMITBIOTEPAX,

XapakTepu3oBaTh CYIIHOCTh ITOHATUI
«uH(pOopMaMoOHHAsI 6€30MaCHOCTDY,
«3anmTa HHPOpMaIum.
®opmynupoBaTh OCHOBHBIE MTPaBUIIA
UH(OPMAIMOHHON O€30MaCHOCTH.
AHanu3upoBaTh 3aKOHOIATEIHHYIO
0a3y, Kacarolyrcs HHPOPMAITMOHHOM




KOMITBIOTEPHBIX CETSIX
¥ aBTOMAaTHU3UPOBAHHBIX
WH()OPMAITMOHHBIX CUCTEMAaX.
[IpaBoBOE oOecrieueHue
uH(pOpMaIIMOHHOM 0€30MaCHOCTH.
OnexmpounHas yugposas noonucs,
cepmuuyuposanHvle caimol u
OOKYMeHMbl.

[IpenotBpamieHue
HECAaHKIIMOHUPOBAHHOTO JIOCTYTIa

K JJUYHOU KOH(HICHIIMATIbHON
uH(bOpMaIK, XpaHsIIeics

Ha TIEPCOHATTLHOM KOMIIBIOTEPE,
MOOWMITBHBIX YCTPOUCTBAX.
BpenonocHoe nporpammHoe
obecrieueHre u crocoObl OOPHOBI C HUM.
AHTHUBUPYCHBIC IPOTPAMMBEI.
OpraHu3arus JMIHOTO apXHUBa
uHpopmaruu. PesepBHOE KOMUpoBaHHUE.
[TaposibHas 3amuyTa apXuBa.
[udpoBanue nanubIX. CUMMETPUYHBIC
¥ HECUMMETPHUYHBIC T PHI.

[udper mpocToil 3aMeHBI.

Mudp Lezaps. Ludpp Buxenepa.
Anroputm mmdpoBanns RSA.
Cmeeanoepadghus

0€30MacHOCTH.

[TpumeHsI T cpencTBa 3anuThl
uH(popmaIu: OpaHaMay3phl,
AHTHBHUPYCHBIE TIPOTPAMMBI,
apoJIMPOBAHKE U apXUBUPOBAHUE,
mu¢poBaHUE.

[IpenorBpamars
HECAHKITMOHUPOBAHHBIA JOCTYTI
K JIMYHON KOH(PHUACHIINATbHON
uHbOopMaIK, XpaHsiecs

Ha MePCOHAJIHLHOM KOMIIBIOTEDE,
MOOMJIBHBIX YCTPOMCTBAX.
Ilpakmuueckue padomuwi:

1. Aumueupycnvie npocpammeoi.
2. ughposanue oanHwvix

Hroro no pazneny
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Pasznea 2. Teoperuyeckue 0OCHOBBI HH(POPMATHKH

2.1 TlpencraBieHue
uHbOpMaIuu
B KOMITBIOTEPE

19

Nudopmanusi, 1aHHbIC U 3HAHMUSL.
WNupopmaninoHHbIE TPOIIECCHI

B IIPUPOJIE, TEXHUKE U OOIIECTBE.
HenpepbiBHBIEC U AUCKPETHBIE
BEJTMYHMHBI U curHaiibl. Heo6xoumMocTh
JTUCKPETU3ANH HHPOPMAIIUH,
peIHa3HAYCHHOU ISl XpaHEHUS,
nepenayu u o0paboTKH B UGPPOBBIX
CUCTEMAX.

JIBOMYHOE KOAMPOBAHUE.
PaBHOMEpHBIE 1 HEpaBHOMEPHBIC KOJIBI.
JlekoiupoBaHue COOOIIEHUH,
3aMMCaHHBIX C TTOMOIIIBIO
HEpaBHOMEPHBIX KOJIOB. Y cioBue PaHo.
[TocTpoenune ogHO3HAYHO
JIEKOAUPYEMBIX KOJIOB C TOMOUIBIO
nepesa. I pagh An.A. Maprosa. Enunuiist
U3MEpPEHUs KOJIMYeCTBa HH(OpMAIUu.
AndaBUTHBIN TOAXO/T K OLIEHKE
KOJIM4YeCcTBa MH(POPMALIUH.

Cucremsl cuncnenus. Pa3sépuyras
3aMuCh MEJIBIX U IPOOHBIX YUCET

B TIO3UIIMOHHOM CHCTEME CUMCIICHHUS.
CBoiicTBa MO3UIIMOHHOM 3aMUCHU YUCIA:
KOJIMYECTBO U(p B 3amMucH, MPU3HAK
JETMMOCTH YUCJIa HA OCHOBAHUE

[TosicHATH CYIIHOCTD MOHATUH
«wHGOPMAIIHS, «TAHHBIEY, «3HAHUSI.
Pemars 3a1aun Ha nu3mepeHue
uH(popMaruu, 3aKIr0YEHHON B TEKCTE,
C O3UIMU al(PaBUTHOTO MOIX0/1a

(B IpeANOJIOAKEHUU O PAaBHOM
BEPOSITHOCTH IOSIBJICHUSI CHMBOJIOB

B TEKCTE).

[TosicHATh HEOOXOAMMOCTD U CYIITHOCTD
JIUACKPETU3ALINU IIPU XPAaHCHUH,
nepeaadye U o0paboTKe JaHHBIX

C TTOMOIIIbIO KOMITBIOTEPOB.
[IpuBOIUTH IPUMEPHI PABHOMEPHBIX

Y HEpABHOMEPHBIX K0A0B. KonnpoBatb
U JIEKOJIMPOBATh COOOIICHUS

C UCMOJIb30BaHUEM PAaBHOMEPHBIX

Y HEPABHOMEPHBIX KOJOB.

CtpouTth npePUKCHBIE KOIBI.
Knaccuduimpoats cuctembl
CUHUCIICHUS.

BrimonnssATs cpaBHEHUE YKCEN,
3aIllUCaHHBIX B JIBOUYHOM,
BOCBMEPHUYHOW M IIECTHAALATEPUUHON
CHUCTEMAX CUHCIICHUSI.

OcyHiecTBIATh NEPEBO YUCEI MEXKTY
JIBOUYHOW, BOCBMEPUYHOU




CHUCTEMBI CUUCIICHUS. AJITOPUTM
MepeBo/ia LIEJ0ro yncia u3 P-uuHoi
CUCTEMBI CUMCIIEHUS B JECATUUHYIO.
AnropuT™ nepeBojia KoHeuHoW P-nuHoii
IpoOU B ACCATUYHYIO. AJITOPUTM
MEPEBO/IA LIEJIOT0 YHCIA U3 JECATUYHOM
CUCTEMBI CUMCIeHus B P-uuHyto.
[TepeBo1 KOHEUHOM IECITUIHON IpOoOHU
B P-nunyto. J[Bon4Hasi, BOCbMepUYHas
Y HIECTHAALIATEPUYHAS CUCTEMBI
CUMCJICHHUS], CBSI3b MEKy HUMH.
Apudmernueckue onepanuu

B IIO3UIIMOHHBIX CUCTEMAX CUUCIICHUS.
Tpouunas ypasnosewennas cucmema
cuucnenus. J{gouuno-oecaimuynas
cucmema CHUCeHus.

KonupoBanune TEKCTOB.
Komuposka ASCII. OnnoGaiTHBIE
koaupoBku. Ctannapt UNICODE.
Komnposka UTF-8. Onpenenenue
UH(OPMAITMOHHOTO 00bEMA TEKCTOBBIX
COOOIIIEHUH.

Konuposanue nzobpaxenuit. OreHka
nH(OPMAITMOHHOTO 00bEMaA
rpaguuecKux TaHHBIX MPHU 33JJaHHbIX
paspelieHnu 1 ri1yOruHe KOJUpOBaHuUs
uBera. [{BeroBbie Mmonenu. BekTopHoe

Y [IECTHAAUATEPUIHON CUCTEMAMU
CUUCIICHUSL.

BoInonHATh ClloKeHHe U BHIYUTaHUE
YHUCEJI, 3aMUCAHHBIX B IBOUYHOM,
BOCBMEPUYHOU U IECTHAAUATEPUIHON
CUCTEMAaX CUUCIICHUS.

OcymecTBIsATh KOAUPOBAHUE
TEKCTOBOM MH(OpPMAIIMK C TOMOIIbIO
KOJMPOBOYHBIX TAOJIHII.

Omnpenenarb UHPOPMALUOHHBIHI
00BEM TEKCTOBBIX COOOIICHUN B
Pa3HbBIX KOJUPOBKAX.

BoruucnaTs pa3mep LBETOBOM NAJIUTPHI
110 3HAYEHUIO OUTOBOM TITyOWHBI IIBETA.
Omnpenenstb pazMepbl rpapuuecKux
(aiiIoB NMpU U3BECTHBIX Pa3pEUICHUH U
[IyOMHE KOJAUPOBAHUS 1[BETA.
Boruncnsate nHQOpMAIMOHHBINA 00BEM
M pOBOI 3ByKO3aIUCH MO YACTOTE
JTUCKPETU3AINH, TIIyOMHE KOJAUPOBAHUS
Y BPEMEHH 3aIHCH.

Ilpakmuueckue padomui:

1. Jluckpemuszayus epaguueckoti
uHgpopmayuu.

2. Jluckpemu3zayus

38yK0601 UHGOpMayuu




koaupoBanue. @opmatsl rpadUuecKux
daiinos. TpéxmepHas rpaduka.
O®pakTanbHas rpaduka.

Koauposanue 3Byka. OnieHka
MH()OPMATMOHHOTO 00BbEMA 3BYKOBBIX
JAHHBIX TPU 33JJaHHBIX YaCTOTE
JTUCKPETU3ALNH U Pa3pSIHOCTH
KOJMPOBAHUS

2.2

OcHOBBI anredpbl
JIOTUKHU

14

Anre0pa moruku. [Tonsarue
BBICKa3bIBaHUS. BbICKa3bIBaTENbHBIC
dbopmnbl (npenukatsl). KBaHTOPBI
CYILIECTBOBAHUS M BCEOOITHOCTH.
Jlornueckue oneparuu. TaOauITsI
UCTUHHOCTH. JIornueckue BhIpaKeHHUS.
Jlornueckue ToxaecTBa.
Jloka3aTenbCTBO JIOTUYSCKHUX TOXKICCTB
C TOMOIIIBIO TAOJUI] UICTUHHOCTH.
Jlormueckue ornepamuu U oneparuu
HaJl MHO>XECTBaMHU.

3aKoHBI aNreOphl JOTUKH.
DKBUBAJICHTHBIE IPE0OPA30BaHUs
JIOTUYECKUX BbIpakxeHui. Jlornueckue
YPaBHEHHUS U CUCTEMbI YPABHEHHUI.
Jlornyeckue QyHKIMM. 3aBUCUMOCTD
KOJIMYECTBA BO3MOXHBIX JIOTUYECKHUX
GyHKIUN OT KOJIMYECTBA apTyMEHTOB.
[TonHbIE CUCTEMBI JTOTUYECKUX

[TpuBOANTE PUMEPHI dJIEMEHTAPHBIX

Y COCTaBHBIX BBICKA3bIBAHHI.
Pa3znuuathk BhICKa3bIBaHUS U TIPEIUKATHI.
VYcraHaBIMBaTh CBSI3b MEXKY alreOpoit
JIOTUKH U TE€OPUEH MHOXKECTB.
BoruucisaTh 3HaYeHUS TOTHYECKUX
BBIPAKEHUH C JJIOTUYECKUMHU
oTiepanusIMu KOHBIOHKITHH,
TU3BIOHKITAN, UHBEPCUH, UMILTHKAITNH,
SKBUBAJICHITUH.

[IpoBoauTh aHanM3 TabJIUI UCTUHHOCTH.
CtpouTh TaOIUITEI HCTHHHOCTH
JIOTUYECKUX BBIPAKCHUH.
OcylecTBIsATh YKBUBAJICHTHbBIE
npeoOpa3oBaHUs JIOTHICCKHUX
BBIPKECHUI C UCITOJIb30BAHUEM 3aKOHOB
anreOpsbl JOTUKH.

Ocy1iecTBIATh MOCTPOCHUE
JIOTUYECKOTO BBIPAKECHUSI C TAHHOM




(bYyHKITHA.

Kanonunueckue Gpopmbl TOrHUeCcKUX
BbIpakeHU. COBEpLICHHBIE
JTU3BIOHKTUBHBIE U KOHBIOHKTHBHBIE
HOpMaJIbHbIE ()OPMBI, AIITOPUTMBI UX
MOCTPOEHUS IO TaOJIUIE HCTUHHOCTH.
Jlornyeckue 31€MEHTHI B COCTaBe
komibtotrepa. Tpurrep. Cymmarop.
MHoropa3ps bl CyMMaTop.
ITocTpoeHne cxem Ha JIOTHYECKUX
3JIEMEHTAax M0 3aJaHHOMY JIOTUYECKOMY
BBIPAKEHUIO. 3aIIUCh JOTUYECKOTO
BBIPAXXEHUS 10 JJOTHYECKOU CXEME.
Muxpocxemvl u mexnono2us ux
npou3800Ccmea

TaOJIMIIEH HICTUHHOCTHU U €TO
YIPOUIEHUE.

Pemars npoctele nornyeckue
YpaBHEHHUS U CUCTEMbI YPABHEHUM.
XapakTepu3oBaTh JOTUYECKUE
3JIEMEHTHI KOMIIBIOTEPA.

[TosiCHATE yCTPOUCTBO CyMMaTOpa

U TpUITEpa.

3anuchIBaTh JIOTHYECKOE BBIPAKEHUE
I10 JIOTUYECKOU CXEME.

Ctpoutb cxeMbl Ha JJOTHYECKUX
3JIEMEHTAX 10 33IaHHOMY JIOTHYECKOMY
BBIPAXKEHUIO.

Ilpakmuueckue pabomui:

1. Ilocmpoenue u ananuz maobauy
UCMUHHOCU 8 MAOIUYHOM Npoyeccope

2.3

Komnbrorepnas
apudMeTrka

[IpencraBiieHne UENIBIX YUCE B TAMSITH
KoMIbioTepa. OrpaHUYEHHOCTD
Jana3oHa Yuces Py OrpaHUYCHUU
KoJInuecTBa pa3psaaoB. [lepenonnenue
pa3psAaHOM CeTKU. be33HakoBbIE U
3HAKOBBIC JIaHHbBIE. 3HAKOBBIN OUT.
JIBOWUYHBIN JOTIOJHUTEIBHBINA KOJI
OTPHULIATEJILHBIX YUCET.

[ToGuTOBBIE JTOTUYECKHE OTIEPAITUH.
Jlornyeckuii, apupMeTUYECKU U
nuknyeckuid casuru. [ludposanue

[Tony4yaTbs BHyTpEHHEE ITPEACTABICHHAE
LENBIX U BEIIECTBEHHBIX YHCEI

B NIaMATH KOMIIbIOTEPA; ONPEAEIISTh
110 BHYTPEHHEMY KOy 3HAUECHUE YUCIIA.
XapaxkTepuzoBaTh O€33HAKOBBIC U
3HAKOBBIE JIaHHBIE.

[TosicHATH MOPSIAOK BBIMOTHEHUS
apu(pMETUYECKUX OTepaluid ¢ UEIbIMU
Y BEUIECTBEHHBIMU YHCIaMU

B [IPOLIECCOPE.

[TpumeHsITh MOOUTOBBIE JTOTHUECKHE




C TIOMOIIIBIO IOOUTOBOM Omepaluu
«uckimovaromee M.
[IpencrapiieHre BEECTBEHHBIX YMCEI

B [MaMSITU KOMIIbIOTEpA. 3HAYAIasl YacCTh
Y TIOPAJIOK yKcia. Jluana3zoH 3HaYCHUI
BeIlleCTBEHHBIX uncel. [Ipobnemsr
XpaHEHUs BEIIECTBEHHBIX YHUCEN,
CBSI3aHHBIC C OTPAHUYCHUEM KOJIMYECTBA
pa3pAa0B. BeinosiHEHHE oneparui

C BEIICCTBEHHBIMU YHUCJIaMH,
HAKOIUICHHUE OIMUOOK IMPU BBIYUCICHUSIX

onepaluu.
XapakTepu3oBaTh MPEACTaBICHUE

U XpaHEHUE B MaMSTU KOMIIbIOTEPA
BEIIICCTBECHHBIX YHCE]L.

[TosicCHATH IPUYMHBI HAKOTIJICHHUSI
OIIMOOK IIPH BBIYUCICHUSIX

C BEIICCTBEHHBIMHU YHCIAMH.
Ilpakmuueckue pabomer:

1. U3yuenue nopaspsaornoco MauuHHo20
npeoCmasieHust Yeawlx U 8eujeCimeeHHbIX
yucen

Hroro no pasneiny
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Pa3znen 3. AiropuT™MbI 4 IPOrpaMMHUPOBAHUE

3.1

BBenenune
B POrPaMMUPOBAHUE

16

OnpeneneHre BO3MOXKHBIX PE3yJIbTaTOB
paboThI MPOCTEUIITINX ATOPUTMOB
yIPABJICHUS UCTIOTHUTEISIMU U
BBIYHCIIUTEIBHBIX aJITOPUTMOB.
OnpeneneHne UCXOAHBIX JaHHBIX,

IIPU KOTOPBIX AITOPUTM MOXKET JaTh
TpeOyeMbIil pe3ybTarT.

DTansl pemeHus 3aaad Ha KOMITBIOTEpE.
HNHcTpyMeHTalIbHBIE CPEICTBA:
TPaHCISITOP, OTIATUHK,
npoduarpoBIMK. KoMmumsius

¥ MHTEPIpETaIUs IPOTpaMM.
BupryanpHbIe MallTuHBI.
HNurterpupoBanHas cpena pa3paboTKHu.

BrisacHaTh pe3yabTaT paboThl
aJITOpPUTMA JIJISl UCTIOTHUTES

IIPU 33JIaHHBIX UCXOJHBIX JAHHBIX,
ONPENEIISITh BOBMOKHbBIE NCXOAHBIC
JAHHBIE JUIs1 U3BBECTHOTO PE3YJIbTaTa.
[IpuBOIUTH PUMEPHI AJTOPUTMOB,
coJiepKalux NoclieJ0BaTeIbHbIE,
BETBSIIUECS U LIUKINYECKUE CTPYKTYPHI.
AHaJIM3UPOBATH LIUKINYECKUE
AJITOPUTMBI JJIs1 UCTIOJTHUTENS.
Breinenars atamnsl penieHust 3a1auu
Ha KOMIIBIOTEPE.

[TosICHATBH CYITHOCTH BBIJEICHHBIX
ATaNoB.




Metoab! OTIaIKHU IPOrpPaMM.
Hcnonbs3oBanre TpacCUPOBOYHBIX
Tabymil. OTIa04YHBIA BHIBOJ.
[TomraroBoe BIMOTHEHUE TPOTPAMMBI.
Touxu octanosa. [IpocMoTp 3HaUEHHUM
MIEPEMEHHBIX.

S3p1x nporpammupoBanus (Python,
Java, C++, C#). Tunbl 1aHHBIX:
LIEJIOYUCIICHHBIE, BEIIECTBEHHBIE,
CHUMBOJIbHBIE, JTOTUUECKUEe. BeTBneHus.
Crnoxubie ycnoBus. LIUKIel ¢ ycnoBueM.
[{uKJIBI 11O IEPEMEHHOM.
B3anmo3aMeHsAE€MOCTh Pa3IMYHbIX
BUJIOB LINKJIOB. IHBapHaHT UKIIA.
CocraBieHue nuKIa ¢ UCHOJIb30BAHUEM
3apaHee ONPENEIEHHOTO UHBAPHUAHTA
IIUKJIA.

JIOKyMEHTUpPOBaHUE POTPAMM.
Hcnonp3oBaHrEe KOMMEHTAPUEB.
[ToaroroBka onucanusi TPOrpaMMbl

Y MHCTPYKIIUM JIJIs TTOJIh30BaTENS.
AnTOpUTMBI 00pa0OTKH HATYPATBHBIX
YyuceJ, 3aMMUCaHHbIX B MO3UIIUOHHBIX
CUCTEMaXxX CUUCIICHUS: pa3OueHue
3aMKuCcH YKcia Ha OTAENbHbIE HUDPHI,
HaXO0XJICHUE CYyMMbI U TIPOU3BEICHUS
1udp, HAXO0XKICHUE MaKCUMATLHOM

OTnaxxuBaTh IPOTPAMMBI C
MOMOIIBIO TPACCUPOBOYHBIX TAOJIHII
U C UCIIOJIb30BaHUEM BO3MOKHOCTEN
OTJIQTYNKA CPEIbI
nporpammupoBanusi. CoOCTaBIsATh
JOKYMEHTAITUIO HA TIPOTPaMMYy.
Pa3pabateiBaTh 1 peaqn30BBHIBAThH HA
SI3BIKE TIPOTPAMMHUPOBAHUS
IrOpUTMBbI 00PAOOTKH IIEJIBIX YUCET,
B TOM YHCJIe TIepeOOpHbIC
anroputmbl. Pa3pabaTeiBaTh
porpaMmabl Jijisi 00OpabOTKU JIaHHBIX,
XPaHSAUIUXCS B TEKCTOBBIX (haiiax.
Ilpakmuueckue pabomuwi:

1. Bvioenenue u oopabomxa yugp
Yen020 YUCIA 8 PA3IUYHBIX CUCTIEMAX
CUUCTIEHUSI C UCNONb308AHUEM ONEPAYULL
YenloYUCIeHHOU apudmemuKi.

2. Pewenue 3a0au memooom nepebopa.
3. Obpabomxka 0auHbIX,

XpaHawuxcs 6 gatinax




(MUHUMAJIBHOM ) LIU(PHI.
HaxosxieHre Bcex mpoCThIX Yuce

B 3aJlaHHOM Juana3oHe. [IpencraBienue
yucia B BUie Habopa MpoCThIX
COMHOXUTENEH. AITOPUTM OBICTPOTO
BO3BE/ICHUS B CTCTICHb.

O6paboTKa JaHHBIX, XPAHSAIIUXCS

B (baiinax. TeKCTOBbIC U JBOUYHBIE
¢aiinsl. @ailioBble IEPEMEHHBIE
(daiinoBeie ykazatenu). UteHue

u3 (Qaitna. 3anuce B pain

3.2

BcnomorarenbHbIE
aJITCOPUTMBI

Pa3Ouenue 3amaun Ha MOA3adauH.
[ToamporpaMmmel (TIporieAypHI U
dbynkuun). Pekypcusi. PekypcuBHbie
00BbeKTHI ((hpakTansl). PekypcuBHbIe
POLIEeTYPHl U QYHKITHH.
Hcnonb3oBanue cTeka Jyisi OpraHu3aiuu
PEKYpPCHUBHBIX BBI30BOB.

Hcnonp30BaHne CTaHIAPTHOU
OMOJIMOTEKH s3bIKA TPOTPAMMHUPOBAHUS.
[Moaxarouenne OMOIUOTEK
MOANPOrpaMM CTOPOHHUX
pou3BOAUTENIEH. MOAYJIbHBIN TPUHIIUIT
MOCTPOEHUS TTPOTPaMM

Pa30uBaTh 3a/1auy Ha MoA3aqauH.

O opMIATh JIOTUYECKU LETOCTHBIE
WJIN OBTOPSIOLINECS (PparMeHThl
IIPOrpaMMBbl B BUJE MTOAPOTPAMM.
[ToACHATP CYIIHOCTH PEKYPCUBHOTO
aNropuTM™MA.

HaxonuTh pekypcuBHbIE OOBEKTHI

B OKPYXKAIOILIEM MUDE.

Onpenenars pe3ynbTaT padoThl
IIPOCTOTO PEKYPCUBHOIO AJITOPUTMA.
Hcnonbs30BaTh cTaHAapTHHIE
OMOIMOTEKH MOAMPOrPaMM SI3bIKA
IIPOrpaMMHPOBaHUs, OMOIHMOTEKH
CTOPOHHHUX IPOU3BOIUTEIIEH.
[IpuMeHATs MOYIBHBIN IIPUHLIUIT
npu pa3zpaboTKe Iporpamm.




Ilpakmuueckue pabomor:

1. Hcnonwvzosanue noonpozpamm
CMaHOapmuou 6ubIUOMeKU SA3bIKA
NPOSPaAMMUPOBAHUSL.

2. Pazpabomxa noonpoepamm.

3. Pexypcuenvle noonpocpammeoi.

4. MoOynbHbiil npunyun nocmpoeHus
npozpamm

3.3

YucieHHbIe MCTO/bI

Hucnennsie MeTobl. TouHOE M
MPUOJIMKEHHOE PEIIEHUS 3a/1a4u.
UucaeHHbIe METObI PEIICHUS
ypaBHEHMI: MeTO iepedopa, MEeTo
MoJI0BUHHOTO Jienenusd. [Ipubnmxénnoe
BBIYUCIICHUE JYINH KPUBBIX.
Brruucnenue miomanei Guryp c
MTOMOIIBIO YUCTIEHHBIX METOI0B (METOJ
IPSIMOYTOJILHUKOB, METOJ] Tpaneui).
[Touck Mmakcumyma (MUHUMYMa)
GyHKIIUM OTHON TIEPEMEHHOM METOJIOM
MOJIOBUHHOTO JEJIEHUS

[TosicHATH IPUHITUTIBI PAOOTHI
YUCJICHHBIX METOJIOB, Pa3HUILY
MEXIY TOYHBIM U TIPHOTNKEHHBIM
PEIICHUSIMHU BEIYHCIIATEIBHBIX
3amad.

Pa3pabateIBaTh 1 OTIIAXKUBATH
IPOTPAMMBI, PEATH3YOIIIHEC
YUCJICHHBIE METO/IbI PEIICHUS
ypaBHEHUH, NPUOIIHKEHHOE
BBIYHCIICHUE JITHH KPUBBIX

U TUIOIaet Guryp, moMcK MaKCuMyma
(MuHUMYMa) QYHKITUU OJTHOM
IIEPEMEHHOM.

Ilpakmuueckue pabomut:

1. Yucnennoe pewenue ypagrenuii.
2. Ilpubnuoicénnoe gviuucienue Onun
Kpuswlx u niowaoeu gueyp.

3. louck maxcumyma (Murumyma,)

dyuryuu




3.4 Anroput™bl 00pabOTKH ) O6paboTKa CUMBOJILHBIX JAHHBIX. Ncnonbs3oBath BCTpOEHHBIE PYHKITUU
CHUMBOJIbHBIX JaHHBIX Bcerpoennbie pyHKINU S3bIKA A3bIKa MPOTPAMMHUPOBAHUS
MPOrpaMMHUPOBaHUSA 111 00paboTKU JUIs1 00paOOTKH CUMBOJIBHBIX CTPOK.
CHUMBOJIBHBIX CTPOK. AJITOPUTMBI Pa3pabatbiBaTh U OTIAKUBATH
00pabOTKN CUMBOJIBHBIX CTPOK: IPOrpaMMBbl, PeAIU3YIOIINE TUITOBBIE
MOJICYET KOJTMYECTBA MOSIBICHUN aITOPUTMBI 00PAOOTKHU CUMBOJIBHBIX
CUMBOJIa B CTPOKE, pa30MeHUe CTPOKH JAHHBIX HA BEIOPAHHOM SI3bIKE
Ha CJIOBA MO MPOOEIbHBIM CUMBOJIaM, IPOrpaMMHUPOBAHUS.
MOUCK MOACTPOKU BHYTPH JTaHHOM [IpeoOpa3oBbIBaTH UKcIa
CTPOKH, 3aME€Ha HAlJICHHOW MOJICTPOKH | B CUMBOJIBHYIO CTPOKY M 0OpaTHO.
Ha JIPYTYyIO0 CTPOKy. [ 'eHeparms Bcex Ilpakmuueckue pabomut:
CJIOB B HEKOTOpPOM aJipaBuTe, 1. Ilocumeonvras obpabomka cmpox.
YAOBJIETBOPSIOIINX 3aaHHBIM 2. Obpabomka cmpok
orpanundeHusM. [IpeoOpazoBanue yncna | ¢ ucnonrvzosanuem Qynkyuii
B CUMBOJIbHYIO CTPOKY U 00paTHO CMAaHOapmuou OUOIUOMEKU S3bIKA
NPOSPAMMUPOBAHUSL.
3. I'enepayus 6cex cnos,
Y0081emEopAOUUX 3A0AHHOM)
YCA08UIO
3.5 Aaroputmsl 06paboTKH 10 MaccuBbl 1 IOCIIEIOBATENBHOCTH [IprBOINUTH MpUMEPBI OAHOMEPHBIX

MaCCHBOB

yncen. Beruuciienue 0000mENHBIX
XapaKTEPHUCTHK AJIEMECHTOB MacCHBa
WJIA YMCIIOBOM MOCIIEI0BATEIHLHOCTH
(CyMMbI, MPOU3BEACHHUS, CPEIHETO
apuPpMETHIECKOTO, MUHUMAJILHOTO
Y MaKCHMAaJIbLHOTO 3JIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB,

Y IBYMEPHBIX MAaCCUBOB.

[IpuBOoAMTH MpUMEPHI 3314

13 TIOBCEIHCBHOMU YKM3HHU,
MPEANOIAral0IINX UCIIOJIb30BAHUE
MacCCHBOB.

PazpabaTeiBaTh U OTJIaKUBATh
IIPOrpaMMBbl, PEATU3YIOLLUE TUIIOBIE




yIOBJIETBOPSIOIIUX 3aJaHHOMY
ycioBHIO). JINHEHHBIN MOUCK
3aJJaHHOTO 3HAUEHUS B MACCHBE.
CopTupoBKa OJHOMEPHOTO MaCCHBA.
[IpocTbie METOIBI COPTUPOBKHU
(MeToa my3bIpbKa, METOJ] BEIOOPA,
COPTHPOBKA BCTaBKaMHu ).

CopTupoBKa CIUSHUEM.

bricTpas copTupoBka maccuBa
(amroput™m QuickSort).

JIBOMYHBIN TOUCK B OTCOPTUPOBAHHOM
MacCHBe.

JIByMepHbIE MaCCHUBBI (MaTPHUIIBI).
AnropuTMBI 00pa0OTKH JBYMEPHBIX
MacCCHBOB: 3aII0JTHEHUE IBYMEPHOTO
YICIIOBOTO MAaCcCHBa MO 3a/1aHHBIM
IpaBHJiaM, TIOMCK AJIEMEHTa

B IBYyMEPHOM MacCHBE,

BBIYKCIIEHHE MaKCUMyMa (MUHUMYMa)
¥ CyMMBI 3JIEMEHTOB IBYMEPHOTO
MacCHBa, IEPECTAaHOBKA CTPOK

U CTOJIOIIOB IBYMEPHOTO MacCHUBA.
Paspabomka npoepamm 015 pewieHus
NPOCMbIX 3a0a4 AHAIU3A OAHHBLX
(ouucmra oannvlx, knaccugpuxayus,
AHANU3 OMKIOHEHULL)

aNrOPUTMBI 00PAOOTKH OJTHOMEPHBIX
U IByMEPHBIX MAaCCHBOB, Ha BEIOPAHHOM
SI3BIKE TIPOTPAMMHUPOBAHHSL.
Paspabamuvisams npoecpammoi

OJis1 peuleHust nPOCMbIX 3a0a4 AHATU3A
OAHHbIX.

Ilpakmuueckue pabomuwi:

1. 3anonnenue maccusa.

2. Bvruucnenue 06006uiénmnvix
Xapakmepucmuk Maccusa (YUuciosotl
NOCe008aMeNbHOCMU).

3. Tlouck munumanbHo2o
(MakcumManbHo20) d1eMeHma 8 YUCi080M
maccuse.

4. Jlunetinwlli NOUCK 3a0aHHO20
3HAYEeHUs1 8 MACCUBe.

5. Ilpocmuie memoowvl copmuposku
maccusaa.

6. bvicmpas copmuposka maccusa.

1. J[souunbiii nouck.

8. Obpabomxa mampuy.

9. Ananusz oanHwvix

Hroro no pazneny
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Paznen 4. UupopmannoHHbIe TEXHOJIOTHH

4.1) O6paboTKa TEKCTOBBIX 6 TekcToBBIN npoueccop. PazpabaTeiBaTh CTPYKTYpYy JTOKYMEHTA.
JTIOKyMEHTOB PenaktupoBanue u popmaTupoBaHue. Hcnonb30BaTh CpecTBa aBTOMATU3ALIUN

[IpoBepka opdorpaduu v rpaMMaTUKU. | IPU CO3JJaHUU JOKYMEHTA.
CpezncTBa noucka u aBT0O3aMEHbI [IpuMeHATH npaBuiia IUTUPOBAHUS
B TEKCTOBOM ITPOLIECCOPE. UCTOYHUKOB U 0(hOPMIICHHUS
Hcnons3oBanue cTUiIei. OnbMorpaUUEeCcKX CChUIOK.
CTpyKTypUpOBaHHBIE TEKCTOBBIC [IpuHuMaTh ydyactue B KOJUICKTUBHOM
nokyMeHTbl. CHOCKH, OTJIaBJICHHE. paboTe HaJ| JOKYMEHTOM.
KonnektuBHas pabota ¢ JokyMeHTamMHu. | BeIMOTHATH HA0Op U MPOCTYIO BEPCTKY
NHcTpyMeHTHI perieH3upOBaHuUs MaTEMaTUYECKUX TEKCTOB.
B TEKCTOBBIX nporeccopax. Obnaunsie | Ilpakmuueckue paoomut:
cepBuchl. Jlenosas nepenucka. Pedepart. | 1. Bépcmka doxymenmos
[IpaBuna MUTUPOBAHMS HICTOYHUKOB U C MamemMamuyecKumu Gopmyiamu.
odopmiteHUs1 OMOIHOrpadUIESCKUX 2. Muozcocmpanuunvle OOKyMeHmbl.
ccputok. OdopmiieHne crnucka 3. Konnexmusnas paboma
auteparypsl. Cmanoapmol ¢ OOKYMeHmamu
oubIUOCPAPUYECKUX ONUCAHUL
3HAKOMCTBO C KOMITBIOTEPHOI BEPCTKOM
TeKkcTa. TeXHUYEeCKue Cpe/ICTBA BBOIA
TekcTa. Crienuain3upoBaHHbIC CPECTBA
pPEIaKTHPOBAHUS MATEMATHICCKUX
TEKCTOB

4.2 Ananu3 TaHHBIX 8 Ananu3 gaHHbix. OCHOBHBIE 3a/1a4n [IpuBOAMTH MpUMEPHI 3a/1a4 aHAIM3a

aHaM3a JaHHBIX: IPOTHO3UPOBAHUE,
KJaccuduKaius, KiacTepu3aius,
aHAJIN3 OTKJIOHEHUU.

JTAHHBIX.
[TosicusATs Ha npumepax
II0CJIC0BATEIBLHOCTD PEIICHUS 3a1a4




[TocnenoBatenbHOCTH pelICHUs 3a/1a4
aHaJM3a JaHHBIX: COOp MEPBUYHBIX
JAHHBIX, OYMCTKA U OLIEHKA KaueCcTBa
JAHHBIX, BEIOOP U/WJIH MMOCTPOCHUE
MOJIeNH, TIpeoOpa3oBaHue JaHHBIX,
BU3YaJM3alMs TaHHBIX, HHTEPIPETALUS
pe3ynbTaToB. [IporpamMmMHbIe cpenicTBa
Y UHTEPHET-CEPBUCHI 151 00pabOTKH

U NIpe/ICTaBIICHUS JaHHBIX. bosbiine
naHHble. MammHHOe 00yueHue.
Hnumennexmyanvuulii ananus OaHHbIX.
AHanu3 1aHHBIX C TOMOIIBIO
AJIEKTPOHHBIX TaOyuL. Beruncnenue
CYMMBI, CPEHETO apU(PMETHUECKOTO,
HanOOJbIIEro (HAMMEHBIIIETO) 3HAYCHUS
nuarna3oHa. Beruucienue

ko3 puLIeHTa KOPPENSIIIUU ABYX PSIIOB
naHHbIX. [TocTpoenue cTonovarsIx,
JTUHEWYATHIX U KPYTOBBIX AHATPAMM.
[TocTpoenue rpa@ukoB HyHKIIHIMA.
[TonGop nuHUM TpeHa, pelieHue 3a1a4
IPOTrHO3UPOBAHMUS.

YucneHHoe peleHre ypaBHEHUN C
HOMOIIIBI0 TTOA0O0pa MmapaMeTpa.
OHTI/IMI/IBaHI/IH KaK IIOUCK HAHWJIYYIICTO
PEeICHMA B 3a/ITaHHBIX YCJIOBUAX.
LleneBast pyHKIMSA, OTPAHUYCHHUS.

aHajv3a JaHHBIX.

Pemars npoctele 3a1aun ananusa
JAHHBIX C TIOMOIIBIO AJIEKTPOHHBIX
TaOJINIL.

Hcnonb3oBaTh COPTUPOBKY U
buneTpel. Mcnonp3oBath cpeyicTBa
JIeJI0BOM TpaduKu JJIs HATJISTHOTO
IpeACTaBICHUS TaHHBIX.

Pemiats mpocTthie pacy€THBIE U
ONTHMU3AIMOHHBIC 3a]1a4H C
NOMOILBIO 3JIEKTPOHHBIX TaOJIHLI.
Ilpakmuueckue padomei:

1. Ananusz oannwvix ¢ nomowsbio
INEKMPOHHBIX MAOIUY.

2. Haznaonoe npeocmasnenue
Ppe3y1bmamos Cmamucmuyeckoll
006pabomku OaHHBIX 8 8UOE OUACDAMM
cpeocmeamu pedaKxmopa 1eKmpOHHbIX
maobauy.

3. Iloobop nunuu mpenoa,
NPOCHO3UPOBAHUE.

4. Yucnennoe pewerue ypasHeHull
C nomowvio noobopa napamempa.
5. Pewenue 3a0ay onmumuzayuu

C HOMOWbIO DJIEKMPOHHBIX MAOIUY




JlokanbHBIC U TJIOOATBHBI MUHUMYMBI
1eneBoil pyHkimu. Permenue 3aqaq
OIITUMU3ALUH C IIOMOIIBLIO
AIIEKTPOHHBIX TAOJIHIY

Hroro no pazneny 14
Pe3epBHOE Bpems 14
OBILEE KOJIMYECTBO 136

YACOB IIO ITPOI'PAMME







11 KJIACC

No

/o

Haumenosanue

pas3zesnoB U TeM
y4eOHOro ImpeaMeTa

KomuuectBO

qacCoB

[IporpammHoOe conepkanue

OcHoBHEIE BUAbI ACATCIIbHOCTH

oOyyJarouuxcs

Paznen 1. Teopernueckne 0CHOBbI HH(POPMATHKH

1.1

Nudopmarus
1 uH(GOPMAIIMOHHbIE
TIPOIECCHI

10

Teopernyeckue moaxoabl K OI[EHKE
KOJIMYECTBA UHPOPMAIUH.

3aKoH aJIMTUBHOCTU UH(OPMALIIH.
®opmyna Xapriu. UHpopmanus u
BeposITHOCTh. Dopmyia [IlenHoHa.
ANTOpPUTMBI CKaTUs JaHHBIX.

Anroput™m RLE. Anropurm Xadggdmana.

Anroputm LZW. ATOpUTMBI CHKATHS
JTAHHBIX

C IOTEPSIMU. Y MEHBIIIEHUE TITyOUHBI
KoJupoBaHus 11BeTa. OCHOBHBIE UIEU
anroput™moB cxkarusi JPEG, MP3.
CxopocTh nepenayu JaHHBIX.
3aBUCUMOCTh BPEMEHHU Tepeaaun

oT UHGOPMAIMOHHOTO 00BEMA JAHHBIX
Y XapaKTepUCTUK KaHayla CBSI3H.
[IprynHbI BOSHUKHOBEHUS OIITMOOK
npu nepegade naHHbIX. Kogpl,
MO3BOJISIONIME OOHAPYKUBATh U
HCIIPABJISITH OIIMOKHU, BOZHUKAIOIIUE
Mpu niepeaade JaHHbIX. PaccTosiHue
Xsmmunra. Konuposanue

XapakTepu3oBaTh Pa3INIHbIE
TEOPETUYECKHE MOJIXObI K OLICHKE
KOJIM4YECTBA HH(POPMALIMH.

OnuchIBaTh U3y4yaeMbl€ aJITOPUTMBI
CKaTus JIaHHBIX, CPABHUBATh
pe3yabTaThl UX PAOOTHI.

Pemiats 3a1aun Ha onpeaeeHue
BPEMEHHU MEPEeaayu JaHHBIX 110 KaHATY
CBSI3U C M3BECTHBIMU XapaKTEPUCTUKAMHU.
[TosICHATH IPUHIUIIBI OOHAPYKCHUS

Y WCIIPaBIICHHS OIMMOOK MpH Mepeiaye
JTAHHBIX C MTOMOIIIbIO
MOMEXO0YCTOMUYMBBIX KOJIOB.

[TosicHATH 3HAYCHUE MOHATUI
«CUCTEMaY, «TIOJICUCTEMAY,
«CUCTEMHBIN 3D PeKrT?,
«yTIpaBJICHUEY; 3HAUCHHE 00paTHOMN
CBSI3M ISl JOCTHIKEHUS 1IEJIH
yIpaBJIeHUsL.

Ilpakmuueckue pabomer:

1. Corcamue 0aHHbIX ¢ NOMOUWDBIO
aneopumma RLE.




¢ noBTopeHueM o6uToB. Koibl
X3MMHHTA.

CucrtemMbl. KOMIIOHEHTBI CUCTEMBI U UX
B3aumoeiicTeue. CucteMHbIN 2P hEeKT.
VYpapieHue kak HHOOPMAITMOHHBIH
nporiecc. OOpaTHas CBS3b

2. Coicamue 0aHHbIX C NOMOUBIO
aneopumma Xaghgmana.

3. Corcamue OaHHbIX ¢ nomepsamu
(aneopummol JPEG, MP3).

4. Ilomexoycmotiuusvie K0Obl

1.2

MonenupoBanue

Monenu u mogenupoBanue. Llenp
MO/JIEJIUPOBaHus. AJEKBAaTHOCTh
MOJIENIA MOJCIIUPYEMOMY OOBEKTY WIIH
MPOIIECCY, LIETH MOJICIIUPOBAHMS.
dopmanu3zanus IPUKIAIHBIX 3a71a4.
[IpencraBiienue pe3ynbTaToOB
MOJICIUPOBAaHUs B BUE, YIOOHOM

JUIS1 BOCTIPUSATHS YEIIOBEKOM.
['paduyeckoe npeacrapieHue JaHHBIX
(cxembl, TaOIUIIBI, TPAPUKH).

['padwi. OcHOBHBIE TOHATHS. Bubl
rpados. Onucanue rpadoB C TOMOIILIO
MaTpuIl CMEXHOCTH, BECOBBIX MaTpPHII,
CIIUCKOB CMEXKHOCTH. Pelienue
AITOPUTMUYECKUX 3a]1a4, CBSI3aHHBIX
¢ aHanm3oM rpadoB (IOCTPOCHUE
ONTUMAJILHOTO ITyTH MEX]TY
BepIrHamu rpada, onpeeacHue
KOJIMYECTBA PA3IUYHBIX ITyTEH MEXY
BEPIIMHAMHU OPUEHTHUPOBAHHOTO
alUKJINYecKoro rpada).

Jepesbsi. bunapHoe nepeso. JlepeBbs

OnpenensaTh MOHATUS «MOJICTIb,
«MOJICIIMPOBAHUE.
Knaccudummuposars Mmoenu

0 3aJJTaHHOMY OCHOBAHHUIO.
OnpenensTh 1eIb MOJACITUPOBAHUS

B KOHKPETHOM CIIy4ae.

[IpuMeHATh anTOPUTMBI HAXOXKICHHUS
KpaT4almx myTel Mex 1y BEpPIIMHAMHU
OpPUEHTHUPOBAHHOTO Trpada.
[IpuMeHATh anTOpUTMBI OIIPEICTICHUS
KOJIMYECTBA PA3IUYHBIX MTyTeH MEXIY
BEPIIMHAMHU OPUEHTUPOBAHHOTO
alUKJINYecKoro rpada.

[IpuBOANTH MPUMEPHI UCTIOTH30BAHUS
JIepeBbEB U TpadoB pH OMMCAHUN
00BEKTOB U MPOLIECCOB OKPYKAIOILIETO
MUpA.

CrtpouTs nepeBo nepedbopa BapuaHTOB.
XapakTepru3oBaTh UTPY KaK MOJIENb
HEKOTOPOU CUTyalHH.

JlaBaTh ompeneseHre BEIMTPBIITHON
CTpaTeTHuHu.




noucka. Crioco0sl 00X0/1a JepeBna.
[IpencraBienne apuPpmMeTHUECKUX
BBIPAXKEHUI B BUJIE JIEpEBa.
JIuCcKpeTHBIE UTPHI IBYX UTPOKOB

¢ mostHOM uHbpopmarmeit. [Tocrpoenue
JiepeBa nepedopa BapuaHTOB, OMUCAHUE
CTpaTeTuu Urphl B TaOIUYHON Popme.
BrIMrpeIiiHbie U MPOUTPHILIHBIE
MO3UINU. BBIUTPBILIHBIE CTPATETUH.

CpencTBa UCKYCCTBEHHOI'O MHTEJUICKTA.

CepBHUCHI MAIIIMHHOTO MEPEBOJIA U
pacIio3HaBaHMs YCTHOM pEUH.
KorHutuBHBIE CEPBUCHI.
Nnentudukanus u nouck
M300paKEeHU, pacTiO3HABAHUE JIUII.
CamooOyuaronyecst CUCTEMBI.
HckycCTBEHHBIN UHTEIIEKT

B KOMITBIOTEPHBIX UTPAX.
Hcnonp3oBaHne METOIOB
HMCKYCCTBEHHOT'O MHTEJLJICKTa

B 00yYaroIIUX CUCTEMAX.
Hcnonbp3oBanue METOIOB
HMCKYCCTBEHHOT'O MHTEJJICKTa

B poOoToTexHuke. UHTepHET Bemiei.
IlepcniekTUBBI pa3BUTHSA
KOMITBIOTEPHBIX HHTEJUIEKTYaJIbHBIX
cucreM. HelipoHHsie cetu

OnuceiBaTh BHIMTPHIIIHYIO CTPATETHIO
B 3aJJaHHOM UI'POBOM CUTYyaLlUU

B (hopme aepeBa Wiu B TAOTUIHOM
dbopwme.

[TosICHSTD MOHATHS «UCKYCCTBEHHBIH
WHTEJUIEKT), «MAIIMHHOE O0YyUYECHUEY.
[TpuBoaUTH IPUMEpHI 337124,
pEIIaeMbIX C IOMOIIBIO
HCKYCCTBEHHOI'O MHTEJIEKTA.
Ilpakmuueckue padomor:

1. Ilouck evbluepviuiHol cmpamecuu

8 uepe ¢ NoIHOU UHpopmayuel.

2. Cpeocmea uckyccmeenHo2o
unmesnnekma

Hroro no pazneny

18




Paznen 2. AiropuT™Mbl 1 IPOrpaMMHUPOBAHHUE

2.1| DrneMeHTsI TeOpUHU 6 dopManuzanus MOHATHS aJrOpUTMa. [TosICHATD MOHATUSA «BBIYUCIUTEIbHBIN
aIrOPUTMOB Mammna TeropuHra kax MIPOLIECCY, KCIOKHOCTH AITOPUTMAY,

YHHUBEpCaJbHasi MOJENb BEIUUCICHUH. | «3(P(PEKTUBHOCTH AITOPUTMAY.
Te3uc Yépua—Trropunra. [TpuBoauThs puMeps! 3P HEKTUBHBIX
Mawwuna Ilocma. AITOPUTMOB.
Hopmanvnwvie ancopugpmor Mapkosa. CocTaBasTh NPOTPaMMBbI JIJI1 MAILIUHBI
Aneopummuuecku Hepaspeuiumvle TrropuHra.
3a0auu. 3a0aua ocmanosa. Hcnonvzosams Hopmanvhble
Heegoszmoorcnocmv asmomamuueckoii aneopugmur Mapkosa.
OMNAOKU NPOSPAMM. JlaBaTh OIIEHKY CIIOKHOCTH MU3BECTHBIX
OneHka CII0)KHOCTH BBIYMCIICHHUM. AITOPUTMOB.
Bpewms pabotsl 1 006EM ucnonb3yemoii | Ilpakmuueckue padomeot:
MaMsTH, KX 3aBUCUMOCTh OT pa3mepa 1. Cocmasnenue npocmou npocpammsl
UCXOJIHBIX JaHHBIX. OLeHKa o5t mawunwvl Totopunea
ACHUMIITOTUYECKOM CIIOKHOCTH
aIrOPUTMOB. AJITOPUTMBI
MOJIMHOMUAJIBHOU CIIOKHOCTH.
[lepebopHbie anroputmsl. [Ipumepsl
Pa3IMYHBIX AITOPUTMOB PEIICHUS
OJHOM 3a/1a4M, KOTOPBIE UMEIOT
Pa3IUYHYIO CJI0KHOCTh

2.2 | Anroputmbl 28 [Tonck mpOCTHIX YKUCEN B 3aJaHHOM Hcnonp30BaTh alropuTM «penieTo

H CTPYKTYPBI JaHHBIX

JMaTna3oHe ¢ TTOMOIIBIO aJTOPUTMA
«petreto DparocheHay.
MHuoropa3psigHbie 1IeIbIe Yucia,
3aJlayul JJIMHHON apu(PMETUKH.

OpatocdeHay s MOUCKa MPOCThIX
qrcell B 3aJJaHHOM JHara3oHe.
[TosicHATH IPUHITUTIEI 0OPAOOTKH
MHOTOPa3PSAHBIX IEJIBIX YACETT




CrnoBapu (accoluaTUBHbIE MACCHUBHI,
OTOOpaKEeHHUST ). XOII-TaOTHUIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
cioBaps AJisl 3aJJaHHOTO TEKCTa.
Ananuz mexcma nHa ecmecmeeHHoOM
sA3vIKe. Bvioenenue
nocneodosamenvbHocmeti o WAabIoH).
Pezynapnvie svipascenus. Yacmommoiti
aHanu3.

Crexu. AHaIN3 MPaBUIBHOCTH
CKOOOYHOTO BhIpakeHUsl. Beruncienue
apu(pMETUIECKOTO BHIPAKEHHUS,
3allMCaHHOrO B OCT(HUKCHOHU (hopMme.
Ouepenu. Mcniosnp3zoBanue ouepeau
JU1s BDEMEHHOTO XPaHEHUS JaHHBIX.
Cesaznvle cnucku. Peanuzayus cmexa u
ouepeou ¢ NOMOUBIO CEA3HLIX CNUCKOS.
Anroputmsl Ha rpadax. [Toctpoenue
MUHHMAJILHOTO OCTOBHOIO JIEpeBa
B3BELIEHHOT'O CBSI3HOTO
HEOPUEHTHUPOBAHHOTO Tpada.

006x00 epagha 6 enyouny. O6x00 epagha
B wupuny. KonmuecTBo pa3nnyHbIX
IIyTEN MEXIy BEpIIMHAMU
OPUEHTHPOBAHHOTO AIIMKIMYECKOTO
rpada. Anroputm J{elKcTpsbl.
Aneopumm Dnovoa—Yopwanna.

U peagnu30BbIBATh
COOTBETCTBYIOIIUE AJITOPUTMBI HA
SI3bIKE TPOTPAMMUPOBAHUSI.
[TpuMeHsTh cioBapu (aCCOMATUBHBIC
MacCHBBI, 0TOOpaK€HMs) B 3a71a4ax
00pabOTKH TaHHBIX.

BBINOIHATE NPOCTON aHAIN3 TEKCTA
Ha €CTECTBEHHOM S3bIKE, B TOM
YHUCJIe C UCMOJIb30BaHUEM
PETYJISIPHBIX BbIPAKEHUM.

[TosicHATH IPUHITUTIBI pA0OTHI CTEKA
Y O4EpEeJIN, UCTIOIb30BaTh CTEKU

U ouepenu AJisl PeleHus
AITOPUTMHUECKUX 3a/a4.
Peann30BBIBaTH M HCIIOJIB30BAThH
JBOMYHBIC (OMHAPHBIC) IEPEBbS

U Tpadbl U perieHus 3aaad
00pabOTKH JTaHHBIX.

Hcnonp30BaTh TMHAMHUYECKOE
MpOorpaMMUpPOBaHUE ISt
BBIYUCIIEHUS PEKYPCHUBHBIX
byHKIMA, ToAcUETa

KOJINYECTBA BAPUAHTOB U

pelieHus 3aa4 ONTUMHU3AIUH.
Ilpaxkmuueckue pabomuwi:

1. Ilouck npocmulix uucen 8 3a0aAHHOM
ouanasomxe.




JepeBbsi. Peanmu3anus nepesa

C IOMOIIIBIO CCBIJIOUHBIX CTPYKTYP.
JIBonuHbIe (OMHAPHEIE) IEPEBbSL.
[TocTpoeHnue aepeBa i 3aIaHHOTO
apu(PMETUYECKOTO BBIPAKEHUS.
PexypcuBHbIe anroputMbl 00x0/1a
nepeBa. Mcnosib30BaHue CTEKA U
ouepenu s 00xoja Jiepena.
JnHamMu4eckoe mporpaMMUpOBaHUE
KaK METO/I PEIICHUS 3a/1a4 C
COXpPaHEHHEM ITPOMEKYTOUHBIX
pE3yAbTAaTOB. 3aa4H, PEIIaeMbI€ C
MTOMOIUIBIO0 IMHAMUYECKOTO
MIPOrPaMMUPOBAHUS: BBIUUCICHHUE
PEKYPCUBHBIX (DYHKIIHH, MOACUET
KOJINYECTBAa BAPUAHTOB, 3a1a4H
ONTUMU3AIUU

2. Peanuzayus évruucnenuil

¢ MHO20PA3PAOHBIMU YUCTIAMU.

3. llocmpoenue anghagummo-
YACMOmMHO20 C108apsi 0715 3A0AHHO20
mekcma.

4. Ananuz mexcma Ha ecmecmeeHHOM
A3bIKE.

5. Bvluucnenue apugpmemuyeckoco
BbIPAIHCEHUS, 3ANUCAHHO20

8 nocm@uxcHol ghopme.

6. Ucnonvzosarnue ouepeou.

7. Ucnonvzosanue oepesves

011 BbIYUCTICHUSL APUPMEMUYECKUX
BbLPANCEHUII.

8. Bvluucnenue Onunbl Kpamuatiuie2o
nymu mexcoy eepuuHamu epagha
(aneopumm [etixkcmpoi).

9. Buiuucnenue pekypcusHulx QyHkyuil
¢ NOMOWbIO OUHAMUYECKO20
NPOSPAMMUPOBAHUSL.

10. Iloocuém xonuwecmea 8apuanmos
¢ NOMOWBIO OUHAMUYECKO20
NPOSPaAMMUPOBAHUSL.

11. Pewenue 3a0au onmumuzayuu

C NOMOWBIO OUHAMUYECKO20
npoOSPAMMUPOBAHUS




2.3| OcHOBBI 0OBEKTHO- 16 ITousite 00 0OBEKTHO- [TosicHATH OCHOBHBIE TTPUHITUTIBI
OPUEHTUPOBAHHOTO OPUEHTUPOBAHHOM 00bEKTHO-OPUEHTUPOBAHHOTO
pOrpaMMHUPOBAHUS nporpaMMupoBaHuu. OOBEKTHI U IpOrpaMMHUPOBAHUS.
kjaccbl. CBOMCTBA M MeTO/IbI OOBEKTOB. | [IpoekTHpOBaTh U HCIOIB30BATH
OOBEKTHO-OPUECHTUPOBAHHBIN aHAIN3. | IPOCTHIE KIACCHI OOBEKTOB.
Pa3zpaboTka mporpamm Ha OCHOBE [IpoekTrupoBaTh H€papXru KIaCCOB
00bEKTHO-OPUEHTUPOBAHHOTO MOJIX0/1A. | 711 OMUCAHUS TPEIMETHOM
WNukancynsuus, Hacae10BaHue, oOnacTu.
NOJIUMOPHU3M. Pa3zpabatbiBath mporpamMmel
Cpensbl ObICTpOI pa3paboOTKU ¢ rpaduueckum uHTEpPecom.
nporpamm. [IpoextupoBanue N3yyaTh BTOpPOU A3BIK
uHTEpQeiica moJb30BaTeIs. porpaMMHUPOBaHUS
Hcnonb3oBaHue roTOBBIX ynpasisieMblX | Ilpakmuueckue paoomut:
AJIEMEHTOB [IJIs1 IOCTPOCHUS 1. Hcnonv3o6anue 20moevix K1accos
uHTepdeiica. 8 npocpamme.
O0630p SA3BIKOB IPOTPAMMHUPOBAHHUSI. 2. Pazpabomxka npocmoii npoepammol
[Tonsatue o mapagurmax C UCNONIL308AHUEM KILACCOS.
MIpOTrpaMMUpPOBaHus. M3yuenue 3. Paspabomka xknacca,
8MOPO20 A3bIKA NPOSPAMMUPOBAHUS UCNONL3YIOWe20 UHKANCYTIAYUIO.
4. Paspabomka uepapxuu Knaccos.
5. Pazpabomxka npoepammoi
¢ epaghuueckum unmepgheticom
Wroro no pazneny 50

Paznen 3. UndpopManmoHHbIE TEXHOJIOTUH

3.1

KommnsroTepHo-
MaTeMaTHU4YECKOe
MO/JICJIUPOBAHUE

8

DTanbl KOMIBIOTEPHO-
MaTeMaTHYECKOr0 MOJICIUPOBAHUS:
ITOCTAHOBKA 3a/1a4d, pa3paboTKa

BI)II[CJ'ISITB 9Tallbl KOMIIBIOTCPHO-
MAaTeMaTU4ICCKOro MOJACIUPOBAHHA
" PpCaJIM30BbIBATH UX C IIOMOIIBIO




MOJIEIU, TECTUPOBAHUE MOJIEIH,
KOMIIBIOTEPHBIN

AKCIIEpUMEHT, aHAJIU3 PE3YJIbTATOB
MOJICTTUPOBAHUS.

JlvckpeTtuzanus pu MaTeMaTH4eCKOM
MOJIEJTUPOBAHUHU HETIPEPHIBHBIX
npoueccoB. MoaenupoBaHue
JNBWXEHUS. MoaennpoBaHue
OMOJIOTHYECKUX CUCTEM.
MaremMaTtudyeckue MOAeINn

B DKOHOMHKE. BrrauciurenbHbIe
OKCIICPHUMCHTELI C MOACIISAMMU.
Komnwvromepnoe mooenuposanue
cucmem ynpaeieHus.

O06paboTKa pe3yIbTaToB
AKCIiepuMeHTa. MeToa HauMEHbIINX
KkBaJipaTtoB. OLEHKA YACIOBBIX
napaMeTpoB MOJEITUPYEMbBIX
00BEKTOB U ITPOIIECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110
pe3yJbTaTaM 3KCIEePUMEHTA.
BepostHoctHbIE MOAETN. METOBI
Momnte-Kapiio. Umutanimonnoe

Mo ienupoBanue. CUCTEMBbI
MaccoOBOI0 00CTYKUBaHUS

MIPOTPaMMHOT0 00€CTICUEHUSI.
[TosicHATH HEOOXOUMOCTD U
CYIIHOCTh AUCKPETU3AIUU NTPU
pEUIEHUU BBIYUCIUTEIbHBIX 33]1a4 C
MOMOIIbIO KOMITBIOTEPOB.
Hcnonb30BaTh UMUTAITMOHHOE
MOJICTUPOBAHUE, B TOM YHUCJIE HA
OCHOBE BEPOSITHOCTHBIX

Mopenei. O6pabaTsiBaTh
pe3yJbTaThl SKCIIEPUMEHTA.
Ilpakmuueckue pabomer:

1. Mooenuposanue osudicenus.

2. Mooenuposanue

OUOIOSUYECKUX CUCTEM.

3. Umumayuonnoe mooenuposanue
¢ nomowvio memooa Monme-Kapio.
4. Obpabomxa pe3yrbmamos
9KCnepuMeHma




3.2

bas3n1 gjanubIx

10

Tabnuunble (pensuoHHbIe) 0a3bl
naHHbIX. Tabnuia — mpeacTaBIcHue
CBeZIeHUH 00 OTHOTHUITHBIX OOBEKTaX.
ITosne, 3anuce. Kirou Tabaumel. Padbora
C TOTOBOM 0a30i JaHHBIX. 3aMOJIHEHUE
0a3bl manHbIX. [Touck, copTupoBka u
bunbTpanys TaHHBIX. 3aPOChHI

Ha BBEIOOPKY JTaHHBIX. 3aITPOCHI

C mapaMmeTrpaMu. Beraucisiembie mosist
B 3ampocax.

MHuoroTtabanyHble 0a3bl JaHHBIX.
Tunsl cBsizeit MEXTy TaOIUIIAMHU.
Baemnauit kirod. LlenocTHOCTh 6a3bl
JAHHBIX. 3aMPOCHl K MHOTOTaOINIHBIM
0a3aM JaHHBIX.

OcHoHble NPUHYUNBI HOPMATU3AYUU
0a3 oaunwvix. A3vIK ynpaesneHus
oannvimu SQL. Coz0anue npocmulx
3anpocos Ha sa3vike SQL Ha 6b160pKy
OAHHBIX U3 0OOHOU MAOIULDL.
Hepensayuonnvie 6azvl 0auHbix.
IKcnepmuvie cucmemol

XapakTepu3oBaTh 0a3y JaHHBIX Kak
MOJIEJTb TIPEAMETHOM 00JIaCTH.
[IpoekTupoBaTh MHOTOTAOIUYHYIO 0a3y
JTAHHBIX.

Ocy11ecTBIATh BBOJ U PEIAKTUPOBAHKE
JTAHHBIX.

OcymecTBIATh COPTUPOBKY, TTOUCK

U BbIOOD TaHHBIX B TOTOBOM 0ase
JTAHHBIX.

dopMUPOBATH 3aMPOCHI HA TTOUCK
JTAHHBIX B CPEJIC CUCTEMbI YIIPABIICHHUS
0azamMu JaHHBIX.

YrpaiaTs 6230 JaHHBIX

C TIOMOIIBIO MPOCTHIX 3aMIPOCOB

Ha s3p1ke SQL.

[TosicuaTh 0651aCcTH IPUMEHEHUS,
JIOCTOMHCTBA W HEJIOCTATKH
HEPEJIAIMOHHBIX 0a3 TaHHBIX

B CPaBHEHUH C PEIISIIMOHHBIMHU.
Ilpakmuueckue pabomuwi:

1. Paboma c comoeoti 6a30ti OaHHbIX.
2. Paspabomka mnocomabauyunoi 6a3vl
OAHHbIX.

3. 3anpocul k MHo2omabauuHoU baze
OAHHDIX.

4. Ynpaenenue oannvimu ¢ nomoubio
azvika SQL




3.3| Beb-caiiThr 14 HNutepHer-npunoxenus. [louarue o [TosICHATH IPUHIIUIIBI TEXHOJIOTHUU
CEpBEPHOM U KIIMEHTCKON YacTsIX CalTa. | «KKIUEHT — CEPBEP» Ha IPUMEPE
TexHonorust «KJIMEHT — cepBep», €€ B3aMMOJIeCcTBUs Opay3epa
JIOCTOMHCTBA U HeOCTaTKU. OCHOBBI u BeO-cepBepa. Co3naBaTh NPOCThIE
s3pika HTML 1 kackagHbIX TabmuIl BEO-CTpaHUIIbI, HCTIONB3YS A3BIK
ctuieit (CSS). Cuenapuu Ha si3bIKE pasmerkun HTML, kackaanbie TaOIHIIbI
JavaScript. ®opMbl Ha BeO-CTpaHUIIE. CTUJIEH U CLICHApUM Ha SI3bIKE
Pasmenienue Be6-caiiToB. Yciyra JavaScript. OnuceIBaTh TEXHOJIOTHUIO
XOCTHUHTA. 3arpy3ka ¢aijioB Ha CalT pa3MelIeHus CauToB B ceTu MIHTEepHET.
Ilpaxkmuueckue padomeut:
1. Co30anue mexcmogotui
8eb-cmpanuybl.
2. Cozoanue 6eb-cmpanuybl,
sKIIOYAIOU el MYTbMUMEOULHbLE
00vexmul (PUCYHKU, 38VKOBblEe OAHHbLE,
810€0).
3. Opopmnenue cmpanuywbl ¢ NOMOUBLIO
KACKAOHbIX mabauy cmuell.
4. Hcnonvzoeanue cyenapues Ha si3vlke
JavaScript
3.4 | KomnbroTepHas 8 BBoa n300paskeHut ¢ UCIOIb30BaHUEM | BBITIOIHATEL 00IIYI0 KOPPEKITHIO
rpaduka pa3IUYHBIX [IU(PPOBBIX YCTPOICTB U(POBBIX U300pAKEHHI.

(mdpoBbIX doToaNapaToB U
MUKPOCKOIIOB, BUJIEOKaMep, CKAHEPOB
U IPYTUX YCTPOMCTB).

['padpuueckuii penakrop. Pa3zpemenue.
Kanpuposanue. McnpaBnenne

[IpuMeHATh UHCTPYMEHTHI
rpaguIecKoro peakTopa K OTACIbHBIM
00J1acTsIM N300paKEeHHUS.

CTpouTh MHOTOCIIOHHBIE H300paKEHUS
C UCTIOJIb30BaHUEM MAaCOK, TOTOBUTh




IMCPCIICKTHUBEI. FI/ICTOFpaMMa.

Koppekuus ypoBHEN, KOPPEKLIHS LIBETA.

OO6ecrBeunBaHNE IBETHBIX
n3zobpaxenuil. Peryms. Pabora

¢ obnacTsiMu. OUIBTPHI.
MHorocnoiHble H300paKEeHHUS.
TekcroBsle ciion. Macka cios.
Kananel. CoxpaHneHue BbIIEIEHHOMN
ooOiactu. IloaroroBka
WUTIOCTPALIUA J71s1 BeO-CalToOB.
AHUMHPOBaHHBIE N300pAXKEHUS.
Bextopnas rpaduka. [I[pumMuTuBbL.
W3meHenune nopsiaka 3J1eMeHTOB.
BripaBHHBaHMe, pacrpeneacHue.
I'pynnuposka. Kpussie. @opmaTsl
BEKTOPHBIX PUCYHKOB. Mcronp30Banue
KOHTYpPOB. Bektopuzanus pacTpoBbIX
U300paKEeHUH.

[IpuHUMIIBI TOCTPOCHUS U
pPEIaKTUPOBAHUS TPEXMEPHBIX
Mogeiaei. CeTouHbIe MOICIIH.
Marepuansl. MonenupoBanue
HMCTOYHHUKOB OCBelIeHus. Kamepel.
AnnutuBHbIE TexHOMOTHH (3D-
npuHTepsl). [Tonarue o
BUPTYAJIBHOM PEATTBHOCTHU U
JOIIOJTHEHHOW pEeaJIbHOCTH

WLTIOCTPAIMH JIJIsl pa3MELICHUS Ha
BeO-caiiTax, co3/1aBaTh
AHUMHUPOBAHHBIC U300paXKECHUSL.
Co3naBatb BEKTOPHBIE N300paKeHUs
C TMOMOIIIBIO PEIAKTOPa BEKTOPHOM
rpaduKy WM HHCTPYMEHTOB
TEKCTOBOT'O IPOIIECCOopa.
Ilpakmuueckue pabomoi:

1. Obpabomka yugposwvix
domoepaghuii (kaopuposanue,

ucnpaesjlieHue nepcneKkmuesl, KOppexkuus

Vpo6Hell, KoppeKyus yeema,.

2. Pemywv yugposvix pomoepadgpuii.
3. Mnozocnoiinvie uzoopasicenus.

4. AnumupoeaHnubie u300pPaNHCeHUs.

5. Bexmopnas epaghuka




3.5 | 3D-monenupoBaHue 8 [IpyuHIMIIBI TOCTPOEHUS U [TosICHATH IPUHIIUIIBI TOCTPOCHUS
penaKkTUpoBaHUsl TPEXMEPHBIX TPEXMEPHBIX MOJEIIEH.
Mozenel. CeTouHbie MOJCIH. BrinonHsaTh onepanyu mo nocTpoeHHUI0
Matepuainbsl. MoaenpoBanue U PEIaKTUPOBAHUIO TPEXMEPHBIX
HMCTOYHHMKOB OCBelIeHUs1. Kamepsl. MO/IEIICH.
AnnutuBHbIe TexHOJOTHH (3D- Pa3zmemats Ha BUPTYaIbHOM CLIEHE
MPUHTEPHI). MCTOYHUKH OCBEIICHUS U KaMEPHI.
[ToHsiTHE O BUPTyaIbHON PEAIbBHOCTH [IpuBOAUTH MPUMEPHI UCTIOTH30BAHUS
Y JOTIOJIHEHHOW peaJlbHOCTH TE€XHOJIOTUH BUPTYaJIbHOU
Y JOTIOJIHEHHOW PEaJIbHOCTH.
Ilpakmuueckue pabomer:
1. Coz0anue npocmuvix mpéxmepHulx
Mmooernell.
2. Cemounvie mooenu.
3. Penoepune
Hroro no pazneny 48
Pe3zepBHOE Bpemst 20
OBILEE KOJIMYECTBO 136

YACOB IIO ITPOI' PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

1. K. 1O. Ilonsikos, E. A. Epemun. UTHOOPMATUKA VYuebnuk mna 10 knacca B 2-x
yactax. Mocksa. BMHOM. JlaGopatopus 3Hanuii. 2013

2. K. 1O. Tlonsikos, E. A. Epemun. THOOPMATUKA VYuebnuk ans 11 knacca B 2-x
gacTax. MockBa. BMHOM. JlaGopatopus 3nanmii. 2013

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. K. 1O. ITonskos, E. A. Epemun. UTHOOPMATUKA YueOnuk ans 10 kmacca B 2-x gacTsx. MockBsa.
BMHOM. JIa6oparopus 3Hanuit. 2013

2. K. 1O. Iomnsikos, E. A. Epemun. THOOPMATUKA VYuebnuk ms 11 xnacca B 2-x gactsix. Mockaa.
BUHOM. JIa6opatopus 3Hanuit. 2013

3. KoMnbroTepHBIi TPAKTHKYM B JIEKTPOHHOM BHJI€ C KOMIUIEKTOM DJIEKTPOHHBIX YU€OHBIX CPEJICTB,
pa3MenIEHHbIN Ha caiiTe aBTopckoro kojuiekTuna: http://kpolyakov.spb.ru/school/probook.htm

4. Marepuasiel JUIsi TOATOTOBKM K HWTOTOBOW artecranmuu 1o uHpopmatuke B ¢opme EID,
pa3MeIEHHbBIC Ha caliTe MaTepralbl, pa3MelieHHbIe Ha caiite http://kpolyakov.spb.ru/school/ege.htm;

5. Kommiekt ®@enepanbHblx  U(PPOBBIX  HHPOPMAITMOHHO-00pa30BaTENBHBIX PECYPCOB  (Iaiiee
®IIMOP), momemiennsiii B kosuekiuo GLIMOP (http://www.fcior.edu.ru);

6. CereBas MeToaMUYECKasi CIy)KOa aBTOPCKOT'O KOJUIEKTHBA ISl TIEJAaroroB Ha CalTe M3IATEIbCTBA
http://metodist.lbz.ru/authors/informatika/7/.

7. Angpeesa E.B., MatemaTtnueckue 0oCHOBbI HH(OpPMaTUKU. DIEKTUBHBIN Kypc: YueOHoe nocobdue /
E.B.Annpeesa, JI.JI.bocosa, U.H. ®anuna — 2-e u3zn., uctp. — M.: BUHOM, 2007

8. YrpuHosuy H.[. MHbopmaTtuka n UKT: npaktukym / H.YrpuHosuu, J1.bocosa, H.Muxainosa. — M.:
BuHom, JTabopaTtopus 3HaHui, 2010.

9. UHdopmaTMKa. 3a4a4HMK NpakTUKYM B 2-x Tomax / J1.A. 3anorosa, M.A. NMnakcuH, C.B. Pycakos
ap. Nog pepakumen U.I CemakmHa u E.K,XeHHepa Tom 1 — 3-e uspganue , ncnp, M. bBuHom./labopatopus
3HaHui, 2006

10. MHdopmaTMKa. 3a4aduHMK NpakTMKym B 2-x Tomax / J1.A. 3anorosa, M.A. MnakcuH, C.B.
Pycakos wn ap. Mop pepakumeinr U.I' CemakuHa un E.K,XeHHepa Tom 2 — 3-e umsgaHue , ucnp, M.
BuHom.MMlabopaTopua 3HaHuit, 2006


http://kpolyakov.spb.ru/school/ege.htm
http://www.fcior.edu.ru/
http://metodist.lbz.ru/authors/informatika/7/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

1.

http://www.informika.ru; http://www.ed.gov.ru; http://www.edu.ru MuHHCTEPCTBO
obpazoBanus PD.

http://www.kokch.kts.ru/cdo TectupoBanue online: 5—11 kiaccsi.

http:// teacher.fio.ru Ilegarormyeckass macrtepckas, ypoku B HMHTepHET M MHOTOE
TpyTOE.

http://edu.secna.ru/main HoBeie TexHOMOTHN B 00pa30BaHUH.

http://mega.km.ru Merasunuxnoneaus Kupumia u Medonms.
http://school-collection.edu.ru/collection Enunas KOJUTEKITUS UPPOBBIX
00pa30BaTEIbHBIX PECYPCOB

http://rosolymp.ru/, http://olymp.ifmo.ru/ - caiitel ¢ nadopMarueii 00 onuMIHaTaX U
MpaBUjIaxX WX MPOBEIACHUSI.

acmp.ru/ - mkosa nmporpamMMucTa (CaiT TUCTaHIIMOHHOM ITOJTOTOBKH).
http://informatics.mccme.ru/moodle/ - caliT JUCTAHIMOHHOW IOATOTOBKH IIO
nporpammupoBanuo or MMOO u MITHMO

10.codeforces.ru — caift npoBeIeHUS] HHTEPHET-COPEBHOBAHUH 110 TIPOTPAMMHUPOBAHUIO.


http://school-collection.edu.ru/collection
http://rosolymp.ru/
http://olymp.ifmo.ru/
http://informatics.mccme.ru/moodle/

