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QdenepanbHas pabouas nporpamMma no yuyeOHomy mnpeamery «MHdopmaTuka
(yrnyOneHHbIN ypoBeHb) (IpeameTHas obnacts «Martemaruka u nuHpopmatukay) (nauee
COOTBETCTBEHHO — IporpamMmma 1no uH(popmaTuke, UHPOPMATHKA) BKIIOYAET
MOSICHUTENIbHYIO 3aIMCKY, CO/iepKaHue 00yUYeHUs, IUIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS
MPOrpaMMbl M0 UH(HOPMATHKE, TEMATUYECKOE MJIaHUPOBAaHUE, epeyeHb (KoaupuKaTop)
MpPOBEpPSAEMbIX TpeOOBaHUM K pe3ysibTaTaM OCBOEHUSI OCHOBHOW 00pa3oBaTeIbHOMN
IporpaMmbl  cpeaHero  oOmiero  oOpa3oBaHMsT M DJIEMEHTOB  COJAEpXKaHUs
o UH(POpPMAaTHUKe.

[losicHuTenbHas 3amMcka OTpa)kaeT oOIIMEe LeTd W 3aJadyd  MHPOPMATUKH,
XapaKTePUCTUKY TMCUXOJIOTHYECKUX MPEANOCHUIOK K €€ H3YyYeHHI0 OO0y4aroluIuMucs,
MECTO B CTPYKType Yy4yeOHOro IUIaHa, a TakXke MOAXOJbl K OTOOpY coOep>KaHusi,
K OINpEAeNICHUI0 TUIAaHUPYEMBIX pPE3yJbTaTOB M K CTPYKType TEMaTUYECKOIo
TUTAHUPOBAHMUSL.

Copnepxanue 00yueHUsI pacKpbIBaeT COJEp)KaTeIbHbIE JIMHUMU, KOTOpPbHIE
npeIaratoTesl g 00513aTeIbHOT0 M3YYEHHs] B Ka)XJOM KJIAacC€ Ha YpPOBHE CPEIHETO
o01ero oOpa3oBaHusI.

[Inanupyemble pe3ynbTaThl OCBOCHUS NPOrpaMMbl MO0 MH(GOPMATHKE BKIIOYAIOT
JUYHOCTHBIE, METallpeJMETHBIE PE3yJbTaThl 3a BECh MEPHOJ OOY4YeHHS Ha YpPOBHE
cpenHero obmero oOpa3oBaHMs, a TAaKKe IMPEIMETHbIE JOCTHKEHHS OO0ydarolerocs
3a KaXKIbIi ToJ] O0yUYeHHUs.

IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo wuHpopMaThke (YriIyOJEHHBIH YpOBEHb) Ha YPOBHE CpPEIHETO
obmero obpa3oBaHus pa3paboTaHa Ha OCHOBE TPeOOBaHUN K pe3yJibTaTaM OCBOCHHS
OCHOBHOW  00pa3oBaTeIbHOH  MpOTpaMMbl  CpeIHEro  obmero  oOpa3oBaHUS,
npencrapieHubix B ®I'OC COO, a Takke denepaibHON paboueil MporpamMbl
BOCITUTAHMSI.

[Iporpamma mo mHbOpMaTHKE TaeT MPEACTABICHHUE O IENAX, OOImel cTpaTeruu
oOydeHMsI, BOCIUTAHUS W Pa3BUTHs OOYyYArOMIMXCA CPEICTBAMU Y4YEOHOro MpeameTa
«Madopmartrkay Ha yriiyOJIGHHOM YpOBHE, YCTAaHABIMBACT 0053aT€IbHOE MPEIMETHOE
coliepKaHue, PeIyCMaTpUBAET €ro CTPYKTYpUpPOBAHUE IO pasfeiaM U TeMaM Kypca,
OTpeJieNsieT paclpeesieHne ero mo kiaccaM (TojgaM H3y4deHus), JaeT MNPUMEpPHOe
pacnpeneneHue y4eOHBIX 9acOB TI0 TEMAaTHYECKUM pa3jiesiaM Kypca M PEKOMEHIYyEeMYIO
(mpuMepHYyI0) TOCIEIOBATEILHOCTh WX HU3YYCHHS C YYETOM MEXIPEIMETHBIX
¥ BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO MpoIecca, BO3PACTHBIX OCOOCHHOCTEN
o0ydJaromuxcsi.

[Iporpamma 1o wHGOPMATHKE OMpEASTsSeT KOJUYECTBEHHBIC W KAaYCCTBEHHEIC
XapaKTepUCTUKN yYeOHOTO Marepuana sl KaKIOr0 Toja HW3ydeHWs, B TOM YHCIIC
JUTSL  COAIEPKAaTEIbHOTO HAMOMHEHHWS PAa3HOTO BHUAA KOHTPOJS (MPOMEKYTOYHON
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aTTeCTallii OO0YYaloIIMXCs, BCEPOCCUUCKUX MPOBEPOUYHBIX PalbOT, TOCYIapCTBEHHOM
uTtoroBoil  arrecranuu). llporpamma 1o uHpOpMaTHKE SBISETCS  OCHOBOMU
JUISL COCTaBJICHHMSI aBTOPCKUX YYE€OHBIX MpOorpaMM H Y4YeOHHMKOB, MOYPOUYHOIO
IJIAHUPOBAHUS KypCa YUUTEIIEM.

HNudopmaTuka B cpeHeM o01eM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh MH()OPMATUKHU KaK HAYYHOU JUCHUIUIMHBI, U3ydaroniei 3aKOHOMEPHOCTH
MPOTEKAaHWsI W  BO3MOXKHOCTU  aBTOMAaTHU3AIlMM  HMH(POPMAIIMOHHBIX  IMPOIECCOB
B Pa3JIMYHBIX CUCTEMAX;

OCHOBHBIE 00JIACTH NMPUMEHEHUS WH(DPOPMATUKH, MPEK/IE BCEro HUHPOPMAITUOHHBIC
TEXHOJIOTHH, YIPaBJICHUE U COIUATIbHYIO cdepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep  uHQopMatuku U UHGOPMAIMOHHOU
NEATEIIbHOCTH.

Kypc wunbopmaTuku i1 ypOBHS CpPEIHEro oO0miero oOpa3oBaHUs SIBISETCSA
3aBEpIIAIONIAM ATallOM HEMPEPHIBHOW IMOJATOTOBKM oOOydYaromuxcs B 00JacTu
uHpopMaTukKd U HWHGOPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTUM, OMHUPACTCS
Ha CoJiepKaHue Kypca WH(POPMATUKH YPOBHSI OCHOBHOT'O OOIIEro 00pa30oBaHUSI U OIBIT
MOCTOSIHHOTO TMPUMEHEHUsS WHOOPMAIIMOHHO-KOMMYHUKAIITMOHHBIX TEXHOJOTHH, JaeT
TEOPETHYECKOE OCMBICIICHUE, HHTEPIPETAIIUIO U 000OIIEHHE ATOTO OMBITA.

PesynpTaThl  yriiyOJIGHHOTO  ypOBHA  HM3y4deHUss  y4eOHOro  mpeamMera
«MHdopMaTrkay OpUEHTUPOBAHBI HA TIOJyYEHHE KOMIETEHTHOCTE! JIsl MOCIeAYIOen
npodeccuoHaIbHON AESTENBHOCTH KaK B paMKaxX JaHHOM MpeIMETHOW 00JacTH, Tak
U B CMEXHBIX C Hell o0acTsx. OHU BKJIIOYAIOT B ceO0s:

OBJIQ/ICHUE KJIFOUEBBIMU MOHITUSMH M 3aKOHOMEPHOCTSIMH, HA KOTOPBIX CTPOUTCS
JaHHasT TpeaMeTHas oOJacTh, paclO3HABaHUE COOTBETCTBYIOUIMX WM IPU3HAKOB
U B3aUMOCBSI3€H, CIIOCOOHOCTh JAEMOHCTPUPOBATH PA3IMYHBIC MOIXOJbl K H3YUYECHHUIO
SIBJICHUH, XapaKTEPHBIX I N3y4yaeMOU MPeIMETHOU 001acTH;

YMEHHUE PEIIATh TUIIOBbIE NMPAKTUYECKUE M TEOPETUYECKUE 3a/1aud, XapaKTepHbIC
JUTSL KICTIOJIb30BaHUs METOI0B M MHCTPYMEHTAapUs IaHHOM MpeIMETHOM 001acTH;

HaJU4Iue MPEACTaBICHUNA O JaHHOW MPEAMETHON 00JIacTH KakK IEJIOCTHOW TEOPUHU
(COBOKYITHOCTH T€OPHii), OCHOBHBIX CBSI3X CO CMEXHBIMU 00JIACTAMU 3HAHUH.

B pamkax yrmyOneHHOTo ypoOBHS u3ydeHHsS HWH(OpMATHKU oOecreunBaeTcs
I[eJICHANpaBlieHHAas TOJrOTOBKAa OOYy4alolmUXCs K MPOJOJDKCHHUIO 00pa30oBaHUs
B  OpraHm3anusx  MpoPecCHOHANBHOrO  00pa3oBaHHMA TIO0  CHEIUATBHOCTAM,
HEIMOCPEICTBEHHO CBS3aHHBIM C MU(DPOBBIMU TEXHOJIOTHSAMH, TAKAM KaK TPOrpaMMHAas
WHXKeHepus,, WHQPOPMAIMOHHAass  0e30MacHOCTh,  HH(POPMAIMOHHBIE  CHCTEMBI
Y TEXHOJIOTUU, MOOUJIbHBIE CUCTEMBI M CETH, OOJIbIINE JIaHHbIE U MAIITMHHOE 00y4YeHHUE,
MPOMBIIIJICHHBIA ~ MHTEPHET BElIeH, MCKYCCTBEHHBI HMHTEJUIEKT, TEXHOJOTHH
OecripoBOJIHOM  CBSI3M, POOOTOTEXHUKA, KBAHTOBBIE  TEXHOJOTUH, CHUCTEMBI
pacnpeneNieHHOro peecTpa, TEXHOJIOTUH BUPTYaJIbHOW U JOMOJHEHHON PEaIbHOCTEM.

OcHoBHas 11en1b u3ydeHus: yueonoro npeamera «Mudopmatukay Ha yriayoJieHHOM
YpPOBHE CpeaHero ooOmero ooOpa3oBaHUS — OOECIEeUYeHHE aTbHEUINETO Pa3BUTHSA
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MH(OPMAIMOHHBIX KOMIETEHIIMH 00y4arolerocs, €ro roTOBHOCTHU K KM3HU B YCIOBHSIX
pa3BHUBAIOLIErocs HH(POPMAMOHHOTO OOIIECTBA M BO3pPACTAIOIIEd KOHKYpPEHUHHU
Ha pbIHKE Tpyna. B cBsa3u ¢ 3tum u3yuyeHue uHpopmatuku B 10—11 kmaccax A0MKHO
00eCIeYnTh:

c(OpMHPOBAHHOCTh MHUPOBO33PEHHUS, OCHOBAHHOTO Ha TIOHUMaHUM POJHU
nHpopMaTuku, HHHOPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJOTHI B COBPEMEHHOM
00I11eCTBE;

c(OpPMHPOBAHHOCTh OCHOB JIOTHYECKOTO U AJTOPUTMUYECKOTO MBIILUICHUS;

c(hOpMHPOBAHHOCTh YMEHUH pa3inuaTh (PaKThl U OLIEHKH, CPABHUBATH OIICHOYHbBIE
BBIBOJIbI, BHJIETh UX CBA3b C KPUTEPUSIMU OILICHUBAHUS U CBA3b KPUTEPHUEB
C OMNpEJEeTICeHHOW CHUCTEMON IEHHOCTEH, MpPOBEpSATh Ha JOCTOBEPHOCTh M 0000IIAThH
UH(OpMaILINIO;

c(OpMHUPOBAHHOCTh TMPEACTABICHUI O BIUSHUM HH(DOPMALMOHHBIX TEXHOJIOTHI
Ha OKW3Hb YelloBeka B OOIIecTBe, NOHMMAHHE COIMAIBHOIO, 3KOHOMHYECKOIO,
NOJINTUYECKOTO, KYJIBTYPHOTO, IOPUAMYECKOr0, NPUPOAHOTO, SPrOHOMHUYECKOIO,
MEIUIMHCKOTO U (PU3MOJTOTUYECKOTO0 KOHTEKCTOB HH(POPMAIIMOHHBIX TEXHOJIOTU;

NPUHSATHE TPABOBBIX M OSTUYECKUX aCMEKTOB HWH()POPMAIIMOHHBIX TEXHOJOTHM,
OCO3HAaHHWE OTBETCTBEHHOCTH JIIOJECH, BOBJICUCHHBIX B CO3JAaHHWE M HCIIOJIb30BAHUE
MH(GOPMAIIMOHHBIX CUCTEM, paclipocTpaHeHue HHGOpMaIIH;

CO37aHWe YCJIOBHM HJisi pa3BUTHUA HABBIKOB Y4YEOHOW, MPOEKTHOW, HAy4HO-
UCCJIEIOBATEIbCKOM M TBOPYECKOW  JEATEIBHOCTH, MOTHBAIMU  OOYYaIOIIUXCS
K CAMOpa3BUTHIO.

B copepxxanun yueOHoro mpeamera «UHbopmaTuka» BBIACNIAIOTCS YEThIpE
TEMAaTUYECKUX pa3ea.

Paznen «I{udpoBas rpaMOTHOCTE» MOCBAIIECH BOIPOCAM YCTPOMCTBA KOMITHIOTEPOB
U JIpyTUX DJJIEMEHTOB LHM(PPOBOTO OKPYKEHHUS, BKIIOYAas KOMIIBIOTEPHBIE CETH,
UCIIOJIb30BAHUIO CPEJICTB OINEPAIlMOHHON cucTteMbl, pabore B ceru VHTepHer
Y UCTIOJIb30BAHHUIO HHTEPHET-CEPBUCOB, MH(DOPMAITMOHHON OE30MaCHOCTH.

Paznen «Teopernueckne OCHOBBHI MH(POPMATUKHNY BKIIOYAET B c€0s MOHITHIHHBIN
anmapar  WHGOPMATHKH, BOMPOCHl  KOAUPOBaHHS  HWHPOpPMAIMK, HU3MEPEHUS
MH(OPMAITMOHHOTO O0BEMa JaHHBIX, OCHOBHI aireOpbl JIOTUKH M KOMITBIOTEPHOTO
MOZECIIUPOBAHUS.

Pazgen «AnropuTMbl W NpOrpaMMHUPOBAHUE» HAIMpaBIEH HA  Pa3BUTHE
AITOPUTMHUYECKOTO MBIIUICHUS, Pa3paboTKy ajJrOpUTMOB W OIEHKY WX CJIOKHOCTH,
dbopMHUpOBaHUE HABBIKOB peaju3allid MPOTrpaMM Ha SA3bIKaX MPOTrPAMMHUPOBAHUS
BBICOKOI'O YPOBHH.

Paznen «MHbopManMoHHbIE TEXHOJOTHM» TMOCBAIIEH BOINpOCaM MPUMEHEHUs
WHOOPMAITMOHHBIX TEXHOJIOTUM, PEAIM30BAHHBIX B MPHUKIAIHBIX MPOTPAMMHBIX
MpOAYKTaX W WHTEPHET-CEPBHUCAX, B TOM YHUCIEC B 33Ja4yax aHAIN3a JaHHBIX,
UCIIOJIb30BaHUI0 0a3 JAHHBIX M JJIEKTPOHHBIX TaOJUIl IS PEUICHUS MPUKIAJAHBIX
3a/1a4.
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B npuBenenHoM pnanee coaep:kaHuum yueOHoro mnpeamera «HHbopmaTrkay
KYpPCUBOM BBIJICJICHBl JIONOJHUTEIBHBIE TEMbI, KOTOPbIE HE BXOASAT B 00s3aTEIbHYIO
nporpaMmy OOYy4Y€HHUs, HO MOTYT OBITh NPENJIOKEHbl MJI1 H3YYEHUS OTAEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCH.

VYrinyOneHHbIi YpOBEHb U3Y4YECHUS UH(pOPMATUKU pEeKOMEHAyeTCs
UL TEXHOJOTMYEeCKOro  mpoduis,  OPUEHTHPOBAHHOTO  HAa  HUHXKEHEPHYIO
u UHQOpPMALMOHHYIO C(epbl ACSITENbHOCTU. YTIUIYOJICHHBIH YPOBEHb HW3YUYEHUS
uHpopMaTUKKU  OOECIEeYMBAET: TMOJATOTOBKY  OOYy4YaloIIUXCS, OPUEHTHUPOBAHHBIX
Ha CHEHHAIbHOCTH B 00JacTh HWHOOPMALMOHHBIX TEXHOJOTMH U WHXKEHEpHbIE
CHEUANTbHOCTH, YYaCTHE B IPOCKTHOM U UCCIE0BATENIbCKOM 1€ITEbHOCTH, CBI3aHHOU
C COBPEMEHHBIMHM HANpPABICHUSIMHU OTpACId HHPOPMALKUOHHO-KOMMYHUKAIMOHHBIX
TEXHOJOTUW, TMOATOTOBKY K Y4YacTUIO B OJMMIMaAax U cjade EnumHoro
roCy/1apCTBEHHOI'0 SK3aMeHa M0 UH(POpPMaTHUKe.

[locnenoBaTeNbHOCTh M3YYEHUSI TEM B Mpejesiax OAHOr0 rojaa OO0y4eHHs MOKET
OBbITh M3MEHEHA IO YCMOTPEHHUIO YUYWUTENs MpU MOATOTOBKE paboueld MporpaMMbl
¥ TIOYPOYHOTO MJIAHUPOBAHUS.

OO6111ee YyuCio 4acoB, PEKOMEHAOBAHHBIX JIJIS1 U3y4YeHUsI UHPOpPMATUKH, — 272 Yaca:
B 10 kimacce — 136 yacos (4 yaca B Henenro), B 11 kimacce — 136 yacos (4 vyaca B HeeI0).

Bo3MokHa KOppeKTHpOBKa OOIIETO YUCIIa YaCOB, PEKOMEHAOBAHHBIX JJI U3Y4YEHUs

npeaMeTa, C y4eTOM HWHAMBHUAYaJIbHOTO IOJAXO0Ja 00pa30BaTENIbHBIX OpraHU3aLui
K YIUIyOJIEHHOMY M3y4YeHUI0 MH(POPMATHKH, B paMKaX COOJIIOIEHUS T'MTHEHHYECKUX
HOpPMAaTHBOB K HEJIeJIbHON 00pa30BaTeIbHON Harpy3Ke.
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COJIEP) KAHUE OBYYEHMUA!

10 KJIACC

Iu¢ppoBasi rpaMOTHOCTH

TpeboBanusi TeXHUKU O€30MACHOCTU M TUTHEHBI MpU PabOTE C KOMIIbIOTEpaMHU
U IPYTUMUA KOMIIOHEHTAaMU LIU(PPOBOTO OKPYKEHUSI.

[TpuHuumel paboThl KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. ApXHUTEKTypa (PoH
Helimana. ABTomMaTH4yeCKO€ BBIMIOJIHEHHE MPOTrpaMMbl MpoieccopoM. OnepaTuBHas,
MOCTOSIHHAsE M JIONTrOBpeMeHHass mnamaTh. (OOMEH JaHHBIMU C TIOMOIIBIO IITWH.
Kontposuieps! BHEITHUX YCTPOUCTB. [IpsiMoit JOCTY K TaMSITH.

OCHOBHbBIE TEHJICHIIMU Pa3BUTHUS KOMIBIOTEPHBIX TexHosoruid. [lapanienbHbie
BBIYKCIICHUSI. MHoOromnporeccopubie cucteMbl. CyrnepKkoMIbloTephl. PacrpeeneHHbie
BBIYHMCIIUTENIBHBIE CUCTEMBI U 00paboTKa OONBIIMX AaHHBIX. MoOWIbHBIE ITU(POBHIC
YCTPOWCTBA HM WX pPOJb B KOMMYHHUKAIUAX. BCTpoeHHbIE  KOMIIBIOTEPHI.
MukpokoHTposiepbl. PoGoTH3upoBaHHbie MPOU3BOACTBA.

[IporpammHoe oOecrieueHre KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM. Bujbl
nporpaMMHOro ofOecrieueHuss W WX HazHaueHwe. OCOOCHHOCTH MPOrPaMMHOTO
obecrnieueHus: MOOUIBHBIX YCTpoicTB. [lapannensnoe mporpamMmmupoBanue. CUCTEMHOE
nporpaMMmHoe  obecrieueHue. OnepalioHHbIE CHUCTeMBbl. YTWIHTHL. JlpaiiBepsl
yCcTpoicTB. MHCTAIIALNA U EUHCTAIALMS TPOrPaMMHOI0 00eCTICUeHHUS.

daiinoBeie  cucteMbl. [IpuHIUIIBI  pa3MemieHuss W WMEHOBaHUs  (paiiioB
B foJroBpeMeHHoM namsitu. [11aGnonb! A onucanus rpynn ¢Ganios.

[Iporpammuoe obGecnedenue. JluneH3upoBaHUE MPOrPAMMHOTO OOECIICUEHUS
u 1udpoBeIx pecypcoB. IlponpuerapHoe u CBOOOIHOE MpPOrpaMMHOE oOOecTeYeHUE.
KoMMepueckoe M HEKOMMEPYECKOE HCIOJIb30BaHUE MPOTPAMMHOIO OOECIICUCHUS
u 1udpoBeix pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAEMash 3aKOHOJATEIHCTBOM
Poccuiickoit  ®enepauvu 32  HENPABOMEPHOE  MCIIOJB30BAHUE  IMPOTPAMMHOIO
obecrieueHus ¥ MUPPOBBIX PECYPCOB.

[IpyHUMNBI TIOCTPOEHUST M amnmnapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
Ceressie mpotokoiibl. Cetb UHTEpHET. Anpecanus B cet MuTepHeT. [IpoToKoabl cTeKa
TCP/IP. Cuctema TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moncetm ¢ mnoMmombio Macok mnoacered. CereBoe
agMuHucTpupoBanue. [loaydeHne MaHHBIX O CETEBBIX HACTPOWKaxX KOMIIbIOTEpA.
IIpoBepka Hamuuusi CBSI3M C Yy3JIoM ceTu. OrmpeleneHue MapuipyTa JIBHKEHUS
MaKETOB.

Bunwr JIeSITEILHOCTHU B ceTu NuTepHeT. CepBucsl HNuTepHerTa.
['eonndopmarmonapie CcUCTEMBI. [ €OIOKAIIMOHHBIE CEPBHUCHI PEATBHOTO BpPEMEHU
(HampuMep, JOKanus MOOWJIBHBIX  Tele(OHOB, oOmpeneleHne 3arpyKeHHOCTH
aBTOMarucTpasiei), ”HTEpHET-TOProBsi, OPOHHUPOBAHUE OMJIETOB U TOCTUHHII.

! KypcuGOM BBIJCJIICH MaTepuall, KOTOpLIfI HE SBISETCA 00s3aTeIbHBIM npyu U3y4YCHUU U HC BXOAUT B COACPIKAHUC
HpOMG)KyTO‘IHOﬁ WA UTOrOBOU ATTCSCTAllU IO MPCAMCTY.
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['ocynapcTBeHHBIE JJIEKTPOHHBIE CEpBUCBHI M yciayru. ColuanbHble CE€TH —
OopraHu3alys KOJUIEKTUBHOTO B3aUMOJEHCTBUSA M OOMeHa AaHHBIMU. CeTeBOM 3THUKET:
npaBWiia TOBEAECHHS B KuOepmpocTpaHcTBe. [Ipobnema NMOATMHHOCTH NOJYYEHHOU
uHpopmaru. OTKpbITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHbIE M JKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIB30BAHUEM
MH(OPMAIMOHHO-KOMMYHUKALIMOHHBIX ~ TeXHOJOrui. OO0mue npobieMbl 3aliuThl
uHpopmaruu 1 uHPOpMaUMOHHONW Oe3zomacHocTH. CpencTBa 3amMThl MHGOPMALMA
B KOMIIbIOTEPAX, KOMIIBIOTEPHBIX CETSAX M aBTOMATHU3UPOBAHHBIX HH(OPMAIMOHHBIX
cucreMax. [IpaBoBoe oOecneueHne nHPOPMaLMOHHON 0€30I1aCHOCTH.

[IpenoTBpainieHre HECAHKIIMOHUPOBAHHOTO JOCTYyMA K JIMYHON KOH(PUASHIIMATbHON
uH(OpMAIIMK, XpaHSIIEWcs Ha NEPCOHATbHOM KOMIbIOTEPE, MOOUIIBHBIX YCTPOMCTBAX.
BpenonocHoe mporpammHoe obecriedeHre u crnocoObl 0OpsObI ¢ HUM. AHTUBHPYCHBIE
nporpamMmbl. OpraHuzanus JIMYHOTO apxuBa MHGopmaiuu. PesepBHOe KOMMpOBaHHE.
ITaponpHas 3amuTa apxusa.

MudppoBanue gaHHbiX. CUMMeTpUYHBIE M HecuMMmeTpuuHble mHQPHL. [Hudpsr
npoctoit 3amensl. [ludp Lesaps. Hudp Buxenepa. Anroputm mudpoanust RSA.

TeopeTnueckue 0CHOBBI HH(POPMATUKHU

Nudopmanus, nanueie u 3HaHus. VHpOpManmoHHBIE MPOIECCH B TPHUPOJIE,
TEXHHUKE U OOIIECTRBE.

HenpepbiBHBIE W JHUCKpETHBIE BEJIMYMHBI M  cUrHajbl. HeoOxomumocTb
JTUCKpEeTH3aluu nHMOpMaIy, peHa3HauYeHHOM sl XpaHEeH U, Tepeaadn U 00padoTKu
B IIU(POBBIX CUCTEMAX.

JIBonuHO€E KogupoBaHue. PaBHOMEpHbBIE U HEPAaBHOMEPHBIE KOJIbI. JlekoaupoBaHue
COOOIIIEHH, 3alMCaHHBIX C ITIOMOIIBI0O HEPABHOMEPHBIX KOAOB. YcioBue DaHo.
[locTpoenne  ONHO3HAYHO  JAEKOAUPYEMBIX  KOJIOB  C MOMOIIBID  JI€pEBA.
Enunannsl u3Mepenus konuuectBa uHpopMmanuu. AnGaBUTHBIA TOIXOM K OILICHKE
KOJIM4eCTBa HH(POpMAITUH.

Cucrembl cuucieHusi. Pa3BepHyTas 3amuch TENBIX ©  APOOHBIX  YHCEIN
B TMO3UIMOHHON cuctemMe cuucieHus. CBOICTBA MO3UMLIMOHHON 3allUCH 4YHUCTA:
KOJIMYeCTBO IU(p B 3amuCH, MPU3HAK JEIMMOCTA YHCJIa Ha OCHOBAaHHE CHCTEMBI
CUMCJICHUSI. AJICOPUTM TE€peBOAa LIEJIOro uuciia U3 P-MYHOW CUCTEMBI CUUCICHUS
B JIECATUYHYIO. AJTOPUTM TIEPEeBOJAa KOHEUHOW P-muHON Apobw B HECITHUHYIO.
AJTOpPUTM MEpeBoJia LIEJIOro Yuciaa U3 JECATHUYHOM CHUCTEMbl CUUCIEHUSA B P-muHylO.
[lepeBom KOHEUHOW JAecATUYHOW npoOu B P-wunyro. J[BowuHas, BOCbMepuUYHAas
W IIEeCTHAIIATEPUYHAS CHUCTEMBI CUUCIICHHS, CBSI3b MEXIY HUMH. ApudMeTHUeCKue
omnepalyy B MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS. TpouuHas ypasHogeuenHas cucmema
cuucnenus. [{6oOuyHo-0ecamuyHas cucmema C4ucieHusl.

KonupoBanue tekctoB. KonupoBka ASCII. OnnoOaiitHble koaupoBKU. CTaHaapT
UNICODE. Koguposka UTF-8. Onpenenenne nHpopMalmoHHOT0 00beéMa TEKCTOBBIX
COOOILIEHU.

KonupoBanue mzoOpaxenuii. Ouenka wH(OpMalMOHHOTO 00bemMa rpaduuecKkux
JAHHBIX TIPY 3a/IaHHBIX pa3pelieHny U r1yOuHe KOJUpOoBaHusl 1iBeTa. L{BeToBbIEe MOIETH.
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BekTopHoe koaupoBanue. @opmatel rpapuyeckux ¢aino. TpexmepHas rpaduka.
®pakTanbHas rpaduka.

KonupoBanue 3Byka. OriieHka HHPOPMAIMOHHOTO OOBEMa 3BYKOBBIX JaHHBIX
NP 3aJJaHHBIX YACTOTE TUCKPETU3ALMHU U PA3PATHOCTH KOJUPOBAHUA.

Anrebpa gnoruku. [loHsiTue BBICKa3biBaHUA. BbiCKasbiBaTeabHbIE  (HOPMBI
(npenukatel). KBaHTOPHI CyIIeCTBOBAHUS U BCEOOIITHOCTH.

Jlornueckue omneparuu. TaOnuIel HUCTUHHOCTH. JlOorM4eckue BBIPAXKEHUS.
Jlornueckne ToxkaecTBa. J{0KAa3aTeNbCTBO JOTHYSCKUX TOXKISCTB C IOMOIIBIO TaOJIHIT
UCTUHHOCTU. Jlornueckue onepanuu u onepamnnu HaJl MHOKECTBAMMU.

3aKkoHbl anreOpbl JIOTUKU. OKBHUBAJEHTHBIE MPE0Opa30BaHMs JIOTUUECKUX
BbIpaxkeHU . Jlornuyeckre ypaBHEHUSI U CUCTEMbI YPABHEHU.

Jlornueckue (QyHKIMU. 3aBUCUMOCTH KOJIMYECTBA BO3MOXHBIX JIOTMUECKUX
GbyHKIMI OT KOoJIMuecTBa apryMeHTOB. [loJiHbIEe cCHCTeMBI TOTUUECKUX () YHKITUH.

Kanonuueckue popmbl jorudeckux BoipakeHnit. CoBepIIeHHbIE TU3BIOHKTUBHBIC
U KOHBIOHKTHBHBIC HOpPMaJbHbIE (POPMBI, AJTOPUTMBI MX TOCTPOSHHS MO TaOIHIE
MCTUHHOCTH.

Jlorndyeckue 2J€MEHTbI B cocTaBe KommbioTtepa. Tpurrep. Cymmarop.
Muoropa3psianbeiii - cymmarop. IlocTtpoeHne cxem Ha  JIOTUYECKHMX  DJIEMEHTaX
0 3aJaHHOMY JIOTUYECKOMY BBIPQKEHHUIO. 3alUCh JIOTUYECKOTO BBIPAXKCHUS
I10 JIOTUYECKOM CXEMeE.

[IpencraBneHue HENbIX YUCEI B MaMATH KOMIbIOTEpa. OrpaHUUYE€HHOCTD JUana3oHa
yucesl MpU OTPAHMYEHHUM KOJIWYECTBA pa3psaoB. llepenonHeHwe pa3psaHON CETKH.
be33nakoBble M 3HAKOBBIC AaHHBIC. 3HAKOBBIM OWT. JIBOMYHBINA JOMOIHUTEIIBHBIN KO
OTPUIIATEIIbHBIX YHUCEII.

[To6uToBBIC MTOTHUecKHe ornepaluy. JIoruaeckuii, apupMeTUUSCKUN 1 IIUKITNISCKUN
casury. [lInudpoanue ¢ MOMOIILI0 MOOUTOBON onepaluu «uckimovaromee NI ».

IIpencraBneHne BEIIECTBEHHBIX YHCEN B MaMATH KOMIbIOTEpa. 3Haualas 4acThb
U TOpsANOK uucha. Jluama3oH 3HAueHWW BEIISCTBEHHBIX uuncell. [IpoGiemsr
XpaHECHUS BEIICCTBCHHBIX YHCEJ, CBSI3aHHBIE C OTPAHUYECHUEM KOJIMYECTBA Pa3psioB.
BreimmomHeHne omepanuii ¢ BEIIECTBEHHBIMH  YWCJIAMH, HAKOIUICHHE OIIHOOK
MIPY BBIYUCIICHUSAX.

AJITOPUTMBI ¥ IPOrPAMMHUPOBaHHE

OnpeneneHue BO3MOXKHBIX PE3yJIbTaTOB pPadOThl MPOCTEUIINX aJIrOPUTMOB
yIpaBJEHUS UCTIOTHUTEISIMU U BIUUCIUTEIBHBIX alropuTMOB. OnpeieIeHne UCXOTHbIX
JTAHHBIX, TIPA KOTOPHIX aJITOPUTM MOXKET JIaTh TPEOYyeMbIid pe3yIbTarT.

Otanbl pelieHus 3aJady  Ha KommbiloTepe. HWHCTpyMeHTanbHBIE CpPEACTBa:
TPAHCIATOP, OTIAAAYUK, MPOPMIHPOBITUK. KOMIUIAIUS ¥ WHTEPIPETAIIAS TIPOTPAMM.
BupTtyanbHble MalliuHEbIL.

WNuterpupoBanHas  cpena  pa3paboTku.  MeTonbl  OTJIAAKUM  IPOrpamM.
Hcnonw3oBanue TpaccUpoBOYHBIX TaOmui. Otnagounblii  BeiBoA. [lomiarosoe
BBITIOJIHEHUE MPOrpaMMbl. Touku octaHoBa. [[pocMOTp 3HaUEHUI IEPEMEHHBIX.
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A3k mporpammupoBanus  (Python, Java, C++, C#). Tunsl paHHBIX:
LEJIOYUCIICHHbIE, BEUIECTBEHHbIE, CHUMBOJIbHbIE, Jlornueckue. BerBnenus. CrloxHbie
ycaoBusa. [luknaer ¢ ycmoBuem. Lluknbl 1mo mnepeMeHHOW. B3anmMo3aMeHAEMOCTb
pa3nuYHbIX BUIOB IIUKIOB. MHBapuaHt mukia. CocTaBlieHHe UKIIA C UCIOJIb30BaHUEM
3apaHee ONpeJIeJICHHOr0 MHBapUAHTA LIMKIIA.

JloxymMenTupoBanue mnporpamMm. HMcnomns3oBanue koMmeHTapues. Iloaroroska
OMMCAHMS MPOTPAMMBbI U UHCTPYKLMH JIJIS1 TOJIb30BATEIIS.

AnroputMmbl  00paOOTKM HATypaJbHBIX YHCEN, 3alMCAHHBIX B MO3WLMOHHBIX
CUCTEeMaxX CYHUCJICHMs: pa30MEHUE 3alHiCHU YUCNa HAa OTAENbHbIE UGPHI, HAXOXKICHUE
CYMMBbI U TpOU3BeZeHUs (P, HAX0XKICHUE MAKCUMaIbHOW (MUHUMAIbHOMN) LUQPBHI.

Haxo’xnenue Bcex MpocThIX YKMCeN B 3aIaHHOM Jiharna3one. [Ipeacrasienue uucia
B BUJIe HAOOpa MPOCTHIX COMHOXKHUTENEH. AJITOPUTM OBICTPOTO BO3BE/ICHUS B CTETICHbD.

OOpaboTka AaHHBIX, XpaHsmuxcs B (aitnax. TekcToBble W ABOMYHBIE (ANIBL
daitnoBele nepeMeHHble ((aiinoBeie ykazaTenn). Yrenue u3 ¢aiia. 3anuck B Gaii.

Pazbuenne 3amaun Ha mnoazanauu. [logmporpammbl (mpoueaypbl U (YHKIUH).
Pexypcusi. PexypcuBHbie 00beKTHI ((ppakTainsl). PekypcuBHBIE Mpoueypbl U QYHKIUH.
Hcnonb3oBaHue cTeka /isi OpraHu3aluu peKypCUBHBIX BHI30BOB.

Hcnonb3oBanue  craHAapTHOW  OWMONMOTEKM  Si3bIKA  IPOrPAMMHUPOBAHMS.
[Monknrouenne OMOIMOTEK MOAMPOTPAMM CTOPOHHUX MpousBoauTeNed. MOoayIbHBIH
IPUHIUIT IOCTPOCHUS TPOTPaAMM.

Yucnennble MeTonbl. TouyHOE W MPUOJIMKEHHOE penieHus 3anadu. YucieHHbIe
METOJIbI PpEIIeHUs ypaBHEHMI: MeToJ Tnepebopa, METOJ TIOJOBHUHHOTO JIEJICHUS.
[TpubnuxxeHHOE BHIYMCIICHHUE JUIMH KPUBBIX. Berunciaenue miomaaei Gpuryp ¢ moMoIbso
YUCJIEHHBIX METOJOB (METOJI MPSAMOYTOJbHUKOB, METO Tpamneuuii). [Touck Makcumyma
(MuHUMYMa) QYHKIIUU OJTHOM MEPEMEHHON METOJO0M IOJIOBUHHOTO JICICHHS.

OOpaboTka  CHUMBOJIBHBIX  JIaHHBIX. Bcerpoennple  QyHKIMM  sI3BIKa
IPOrpaMMHPOBaHUS Il 0OpaOOTKM CHUMBOJBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIWYECTBA IMOSBICHUN CHMBOJA B CTPOKE, pa3OueHue
CTPOKH Ha CJIOBA MO NMPOOETbHBIM CUMBOJIAM, IIOUCK MOICTPOKU BHYTPU JaHHOM CTPOKH,
3aMEHa HaUJECHHOW MOJACTPOKHU HA JPYTYIO CTPOKY. ['eHepanus Bcex CI0B B HEKOTOPOM
anaBuTe, yIOBIETBOPSIONIMX 3aJaHHBIM orpaHuueHusiM. IlpeoOpa3zoBanue uucia
B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M IOCIENOBAaTENbHOCTH  4ucel.  BelunciieHne  0000HIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAacCHBAa WJIM YHUCJIOBOM IOCIIEI0BATEIBHOCTH (CYMMBI,
NPOU3BEJCHUS, CPEIHEro apu(PpMETHUYECKOT0, MHUHHUMAJIBHOTO ¥ MaKCHMaJbHOIO
AJIEMEHTOB, KOJMYECTBA D3JIEMEHTOB, YJOBJIETBOPSIOIMIMX 3aJaHHOMY YCIIOBHIO).
JInHEVHBIN TONCK 3aJaHHOTO 3HAYEHUs B MACCHUBE.

CoptupoBka oOJHOMEpHOro MaccuBa. IIpocTeie MeTomBl COPTHPOBKH (METOJ
y3bIpbKa, METOJ BbIOOpa, COPTUPOBKA BcTaBkaMu). CopTUpOBKa ciausiHueM. beictpas
coptupoBka maccuBa (anroput™ Quickcort). /J[BOMUHBIH NOUCK B OTCOPTUPOBAHHOM
MaccCuBe.
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JIByMepHbIE MacCUBbI (MaTpHILbl). AJITOPUTMBI 00OPaOOTKU ABYMEPHBIX MAaCCHUBOB:
3aIl0JIHEHUE IBYMEPHOI'0 YHCIOBOIO MacCHBa 10 3aJaHHbIM IIPaBUJIaM, IIOUCK DJIEMEHTA
B JIBYMEPHOM MAaCCHBE, BBIYHMCIEHHE MakCcUMyMa (MUHMMYMa) U CYMMBI 3JIEMEHTOB
JBYMEPHOI'O MacCUBAa, IIEPECTAHOBKA CTPOK U CTOJIOLOB IBYMEPHOI'O MACCHBA.

NuHpopmanuoHHbIE TEXHOIOTHU

TexcroBbiii  mpoueccop. PenaktupoBanue u dopmatupoBanue. I[IpoBepka
ophorpadun u rpammatrku. CpeacTBa MOKMCKa U aBTO3aMEHbI B TEKCTOBOM MPOLIECCOPE.
Hcnone3oBanue crtuieil. CTpyKTypUpOBaHHBIE TEKCTOBBIE JTOKYMEHTBL. (CHOCKH,
ornasienue. KomnekrtuBHas paboTta ¢ JoKymMmeHTaMu. HCTpYMEHTHI pelieH3upOBaHUs
B TEKCTOBBIX mpoueccopax. OOnaunble cepBuchl. JlemoBas mnepemnucka. Pedepart.
[IpaBuna UUTUPOBAHMS HUCTOUYHUKOB M OGopmIIeHUs OUOIMOrpapuUYecKUX CCHUIOK.
OdopmiieHrne cnucka JUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHON BEpPCTKOM TEKCTa.
Texuuueckue cpencTa BBoja Tekcta. Crieninaau3upoBaHHbIE CPEACTBA PEAAKTUPOBAHUS
MaTEMaTUYECKUX TEKCTOB.

Ananu3 panHbiX. OCHOBHBIE 3aJladyd aHalIW3a JaHHBIX: MPOTHO3UPOBAHUE,
KiIaccuuKaiys, KiacTepusanus, aHaian3 oTKIoHeHuH. [lociaenoBaTenbHOCTh peleHus
3a/lay aHaJIKM3a JaHHbBIX: COOp MEPBUYHBIX TAHHBIX, OUYMCTKA U OLIEHKA Ka4eCTBa JIaHHbIX,
BBIOOp W/MIIKM MOCTPOCHHE MOJEINH, NMpeoOpa3oBaHUe NAaHHBIX, BU3yalIu3alvs JaHHBIX,
UHTEpIpeTanuss pe3yiapTaToB. [IporpamMMmHble cpeicTBa W HMHTEPHET-CEPBUCHI
IUIsi 00paOOTKU U MpEACTaBICHUsS NaHHbIX. borbiire nanueie. MammHHOE 00y4YeHUE.
Humennexmyanvhwiii aHanu3 OaGHHULIX.

AHanu3 TaHHBIX C TOMOIIBIO JIEKTPOHHBIX Ta0IuUIl. BeIuncieHne CyMMbl, CpeIHETO
apupMETHIECKOro, HauOOoJIbIIero (HAMMEHBIIIEr0) 3HAaYeHUsl Auana3oHa. Beraucnenue
ko3 PuIMeHTa KOppeIsUA JBYX PSIAOB JNaHHBIX. I[locTpoeHHWe CTOIOYATHIX,
JUHEWUYATHIX U KPyroBeix auarpamm. [loctpoenue rpadukos ¢pyukiuii. [londbop munum
TPEH/Ia, PEIICHHE 3aa4 TPOTHO3UPOBAHHSI.

YucneHHOE perieHne ypaBHEHU ¢ TOMOIIbI0 og0opa napameTtpa. OnTuMu3amms
KaKk TIOMCK HaWJy4yllero peuieHuss B 3aJaHHbIX ychoBusx. lLleneBas ¢yHKuus,
orpanndeHus. JlokanpbHbIE W TIIOOAIBHBIH MUHUMYMBI 1eneBoi (yHkuuu. Pemienue
3a]1a4 ONTUMM3AIMH C TOMOIIbIO 3JIEKTPOHHBIX TaOJIHII.

11 KJIACC

Teoperuyeckne 0CHOBBI HHPOPMATUKHU

TeopeTndeckue mMOAXOABI K OIEHKE KoJWdecTBa HWHGOpMANuu. 3aKOH
apgmutuBHocTH uwHGpopmaruu. Dopmyna Xapriu. Hubopmamuss M BEpOSTHOCTB.
®opmyna lllenHoHa.

AnroputMmbl cxkatust AaHHbIX. Anroputm RLE. Anroputm Xaddmana. Anroputm
LZW. AnropuTmsl CcKaTus TaHHBIX C MOTEPSIMU. Y MEHbIIIEHHE TTyOUHBI KOAUPOBAHUS
useta. OcHOBHBIE Ujien anroputMmoB cxkarust JPEG, MP3.
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CxopocTb nepenayu JAHHBIX. 3aBUCHUMOCTD BPEMEHU nepe1adn
oT MH(OPMALMOHHOTO O00beMa JaHHBIX M XapaKTEPUCTUK KaHana CBs3u. [IpuuuHb
BO3HMKHOBEHUS OIIMOOK Mpu nepeaade JaHHbIX. Kozpl, mo3Boistonue oOHapyKUBaTh
Y MCTPABIATH OLIMOKH, BO3HUKAIOUIUE NP Mepeaade JaHHbIX. PaccTosHue XsoMMuHra.
Konuposanue ¢ mopropenuem 6utoB. Koasl XammuHra.

Cucrembl. KoMmoHeHTsl cuCTeMBbl M UX B3aumojeicTBue. CUCTEMHBIA 3PQEKT.
VYnpasnenue kak nHGOpMaMOHHBIN TIporiecc. OOpaTHas CBA3b.

Mogenn u wmognenupoBaHue. lLlens mopenupoBanuss. COOTBETCTBHE MOJEIH
MoJIeTupyeMoMy OOBEKTY WM TMpolleccy, ILenu mojaeiaupoBanud. Ddopmanuzanus
NPUKJIAJHBIX 3a7a4.

[IpencraBienne pe3yabTaTOB MOJAEIUPOBAHUS B BUJE, YIOOHOM JUIsl BOCHIPUSITHS
yenoBekoM. ['paduueckoe npeacraBieHne JaHHBIX (CXeMbl, TaOIUIIbI, TPAPUKH).

I'pads1. OcHoBHbIe nOHATUS. Buasl rpadoB. Onucanue rpados ¢ MOMOIIbIO MATPUIL
CMEKHOCTH, BECOBBIX MAaTpHILI, CIIUCKOB CMEKXHOCTH. PellleHre anropuTMUYECKUX 3a1ay,
CBSI3aHHBIX C aHAJIU30M rpadoB (IOCTPOCHUE ONTUMAIBHOTO MYTH MEXY BEPIIMHAMMU
rpada, ompeneneHWe  KOJIMYECTBA  PA3IMYHBIX MNyTe  MeXIy  BepIIMHAMU
OpPUEHTUPOBAHHOTO AIIMKINYECKOro rpada).

Hepesbsi. bunapnoe pgepeBo. JlepeBbst mnoucka. Crnocobsl o0xona jepesa.
[IpencraBnenue apudmeTHUECKUX BBIpAXKEHU B BUAE AepeBa. JUCKpeTHbIE UTPHI IBYX
UTPOKOB ¢ ToyIHOM nH(popmarueit. [loctpoenue nepesa nepedopa BapuaHTOB, ONMCAHUE
CTpaTeruu WUrpbl B TaOMu4yHOW (opme. BBIMTpHINIHBIE W TPOUTPHIIIHBIC TO3UIIMH.
BoIurpeiiiasie cTpaTeruu.

CpenctBa HCKYyCCTBEHHOro HHTeNieKTa. (CepBUCHl  MAIIMHHOTO IEPEeBOJIA
U pacrmo3HaBaHUs yCTHOW peun. KorHuTHBHBIC cepBHUCHL. MIeHTHdUKAIUS W TOUCK
n300pakeHui, pacno3HaBanue Jjui. CamooOyuarommecsi cUcTeMbl. VCKyccTBEeHHBIN
UHTEJUIEKT B KOMIBIOTEPHBIX HWrpax. lcrnoabp3oBaHHE METOAOB HMCKYCCTBEHHOTO
MHTEIJIEKTa B O0O0ydwarolmux cucreMax. lcmoib3oBaHHE METOAOB HCKYCCTBEHHOTO
UHTEJUIEKTa B  pobOotoTrexHuke. MuTepHer Bemel. IlepcrieKTUBBl  pa3BUTHS
KOMIIBIOTEPHBIX MHTEIUICKTYaJbHbIX cUCTEM. HelpoHHBIE ceTH.

AJITOPUTMBI ¥ IPOrPAMMHUPOBaHHE

dopmanusanus NoHATHS anroputMma. MammnHa TeropuHra Kak yHUBEpcalbHas
MoJeib Beruncinenuii. Tesuc Yepua—Twsropunra.

OreHka coKHOCTH BBIYHCIICHUN. BpeMst paboThl 1 00beM HCTIONB3YEMOU aMSTH,
MX 3aBUCUMOCTb OT pa3Mepa UCXOJHBIX JaHHbIX. OlIeHKa aCUMOTOTHYECKON CI0KHOCTH
aJITOPUTMOB. AJITOPUTMBI TOJMHOMHAIBHON CJI0KHOCTU. [lepeOopHbIE anropUTMBI.
[IprMepsl pa3IMUHBIX AITOPUTMOB PEIIEHUS OJHOM 3a/1a4l, KOTOPBIE UMEIOT PA3IMUYHYIO
CJI0KHOCTb.

[Tonck mpocThIX YKMCEN B 3aJaHHOM JWANa3OHE C MOMOIIBIO aJrOPUTMA «PELIETO
OpartocheHay.

MHoropa3psigHbie Leble Ynucia, 3a1a4u JIIMHHON apu(QMETHKH.
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CrnoBapu (accouuaTUBHBIE MAaCCUBBI, 0TOOpakeHus). Xaui-Tabauuel. [loctpoenue
an(aBUTHO-YACTOTHOI'O CIIOBApPs AJIA 33JaHHOT'O TEKCTA.

Crekn. AHanu3 NOPaBWIBHOCTH  CKOOOYHOrO  BbIpakeHHUs. Bbluncinenue
apu(QpMETHUYECKOr0 BhIPAXKEHUS, 3aMIMCAHHOTO B MOCT(HUKCHON (popme.

Ouepenu. VMcnonp3oBanue ouepean sl Bp€MEHHOIO XpaHEHUs JaHHbBIX.

Anroputmbel  Ha rpadax. IlocTpoeHne MHUHHUMAIBHOTO OCTOBHOIO JIepeBa
B3BEIIEHHOI'O0 CBSI3HOIO HEOPUEHTUpOBaHHOro rpada. KonuuecTBo pa3inuuHbIX MyTen
MEXIy BEpIIMHAMHU OPUEHTUPOBAHHOTO AlIMKJINUYECKOoro rpada. Anroput™M JledKkcTpsl.

HepeBbsi. Peanuszanus nepeBa € MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBouWuHBIE
(Ounapubie) nepeBbd. llocTpoenuwe gepeBa JUisi 3aJlaHHOTO  apU(METUYECKOTO
BbIpakeHUsl. PekypcuBHBIE anroputMmbl o0xona JnepeBa. Mcmonb3oBaHue crTeka
U odepean s 00Xoaa JepeBa.

JluHamuyeckoe NMporpaMMHpPOBAaHME KaK METOJ pEIICHUs 3a7ady C COXpaHEHUEM
IPOMEXYTOYHBIX PE3yJbTaTOB. 3aJauyM, pellaeMbleé C TOMOIIbI0 JUHAMHYECKOTO
NPOrPaMMHUPOBAHUS: BBIYMCICHUE PEKYPCUBHBIX (QYHKIUNA, TMOJACYET KOJIUYECTBA
BapHaHTOB, 331441 ONTHUMH3ALMH.

[lonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM  MPOrpaMMUpPOBaHUHU. OOBEKTHI
u kimaccel. CBoilcTBa U MeTONbI 00BEKTOB. OOBEKTHO-OPUECHTUPOBAHHBIA aHAIIM3.
PazpaboTka nmporpaMM Ha  OCHOBE  OOBEKTHO-OPUEHTUPOBAHHOTO  MOJXOJA.
Wukancynsuus, HaclieJJOBaHUE, TOTUMOPPU3M.

Cpenbl  ObicTpoil  pa3zpaboTku mporpamM. [IpoektupoBanue uHTEpdeiica
nojb3oBaTelns. Vcnoap30BaHUE TOTOBBIX YIPABISEMBIX AJIEMEHTOB ISl MOCTPOEHUS
uHTepdeiica.

O0630p s136IKOB IporpamMmmupoBaHus. [loHsTHE 0 MapaaurMax NpoOrpaMMHUpPOBAHUSL.

HNudopmanuoHHbie TEXHOJIOTHHA

Otanbl KOMIIBIOTEPHO-MATEMATHUECKOTO MOJEIMPOBAaHUS: IMOCTAaHOBKA 3a]ayH,
pa3paboTka MOJENH, TECTUPOBAHHE MOJENH, KOMIBIOTEPHBIA SKCIEPUMEHT, aHaIIU3
PE3YyIAbTATOB MOJIEIUPOBAHUS.

Jluckpetuszanus Npu MaTEMaTUYECKOM MOJEIMPOBAHUH HEMIPEPHIBHBIX ITPOLIECCOB.
MopenupoBanue JBUKEHUS. MopnenvupoBanue OMOJIOTHYECKUX CUCTEM.
MaremaTrnueckrue MOAENHN B SKOHOMUKE. BBIUMCIUTENBHBIE SKCIIEPUMEHTHI C MOAEIISIMHU.

OO06paboTka pe3yabTaToOB IKCIIEpUMEHTa. MeToT HAaMMEHBITUX KBaapaToB. OleHKa
YUCJIOBBIX MapaMeTPOB MOJIETUPYEMbIX OOBEKTOB W TpolieccoB. BoccTaHoBieHue
3aBUCHUMOCTEM IO pe3yJIbTaTaM KCIIEPUMEHTA.

BepositTHOCTHBIE MO/JIEJIH. Metonbl Momnre-Kapuiio. NmuTtannoHHoOe
MojaenupoBaHue. CUCTEMBI MACCOBOTO OOCITYKUBAHUS.

Tabnauunble (pensiuoHHbIe) 0a3bl MaHHBIX. Tabinuila — MpeJCTaBICHNE CBEICHUM
00 omHoTMHHBIX OOBekTax. Ilone, 3amuch. Kimrou Tabmmipl. Pabora ¢ roroBoii 0azoi
JAHHBIX. 3amnoyiHeHue O0a3bl JaHHbIX. llowck, copTupoBka W (UIBTpALUS JTaHHBIX.
3anpocbl Ha BBIOOPKY JaHHBIX. 3ampochl C MapaMeTpamu. BberauciasieMble MOJIS
B 3a1pocax.
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MHuoroTtabinynbsle 0a3pl NaHHbIX. THUIbl CBs3ed Mexay TabauuaMu. BHemHui
kimo4. LlenoctHoCTh 6a3bl TaHHBIX. 3apOChl K MHOTOTAOJUYHBIM 0a3aM JIaHHBIX.

Nurepner-tipuiioxenus. [loHsaTue 0 cepBepHOM U KIMEHTCKOM 4YacTaX CauTa.
TexHoNorust «KJIMEHT — CEPBEP», €€ TOCTOUHCTBA U HenocTaTku. OCHOBBI si3bika HTML
n kackaaHbix Tabnui crunei (CSS). Cuenapuu Ha s3bike JavaScript. @opMmbl Ha BeO-
CTpaHMUIIE.

Pa3mernienue Be6-caifToB. Yciyra XocTuHra. 3arpyska ¢aiioB Ha CauT.

BBon wu300paxkeHUd € UCHOJB30BAaHUEM PA3NIUYHBIX IUPPOBBIX YCTPOUCTB
(udpoBbIX (QoToanmapaToB M MHKPOCKOIOB, BHIEOKaMEp, CKAaHEPOB M JPYrUX
ycTporictB). ['paduueckuii pemakrop. Pazpemenue. Kagpuposanuwe. HWcnpabrnenue
nepcrnekTuBbl. ['uctorpamma. Koppekius ypoBHel, koppekuus 1peta. O0ecliBeunBaHuE
BETHBIX M300pakenuid. Perymis. Pabora ¢ o0nacTsimu. OUIBTPHI.

MHuorocnoiinble u3o0paxkenus. TexcrtoBble ciou. Macka cnos. Kanansl.
Coxpanenue BblIelieHHON o6Onactu. [loaroToBka wimtocTpanuii A BeO-CalTOB.
AHUMUpOBaHHBIE U300pAKEHUS.

Bextopnas  rpaduka. IlpumutuBel.  V3MeHeHue  mopsiaka  3JIEMEHTOB.
BeipaBHuBaHue, pacnpeaenenue. ['pynnupoBka. Kpusbeie. @opmaTel BEKTOPHBIX
pucyHkoB. Mcnonb3oBanue KOHTYpoB. BekTopu3zaius pacTpoBbIX H300paKeHUH.

[IpyHIMOBEI TTOCTPOEHUS W PENAKTUPOBAHMS TPEXMEpPHBIX Moxeneld. CeToudHble
Mozenu. Marepuansl. MoaennpoBaHue HCTOYHUKOB OcBelleHus. Kamepsl. AniuTuBHbBIE
texHosorun (3D-npuntepsl). [loHATHE O BUPTyanbHOM peambHOCTH M JOTOJHEHHON
pEeanbHOCTH.

14



OdenepanpHas padouas nporpamma | Madopmatrka. 10-11 kmaccel (yriayOJieHHBIH YpPOBEHB)

IHIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO HTHO®OPMATHUKE HA YPOBHE CPEJIHEI'O OBILIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pPEe3yJbTaThl OTPAXAIOT FOTOBHOCTh U CIIOCOOHOCTH OOYyYaroUIUXCs
PYKOBOACTBOBATHCS chopMupoBaHHOU BHYTPEHHEHN MO3ULIUEN JIMYHOCTHU,
CUCTEMOM LIEHHOCTHBIX OpHUEHTAlUd, TO3UTHUBHBIX BHYTPEHHHX YOeXJACHUH,
COOTBETCTBYIOLIUX TpaAULIMOHHBIM LIEHHOCTAM POCCHICKOI0 oO11ecTBa,
paclIMpeHue XU3HEHHOI'O OIbITa M OMNbITa JACATEIBHOCTH B IIPOLECCE pean3aluu
CpelcTBaMM  y4yeOHOro TMpeJAMeTa OCHOBHBIX  HAIpaBJI€HUW  BOCHUTATEIBHOM
NEATEIIBHOCTH.

1) rpakIaHCKOT0 BOCIIUTAHMS:

OCO3HAaHHWE CBOMX KOHCTUTYLMOHHBIX TpaB M OOS3aHHOCTEH, yBaKCHHE 3aKOHA
M TIPaBONOPSIKA, COOIIOICHHE OCHOBOIOJATAIOIIUX HOPM HMH()OPMAIMOHHOIO IpaBa
¥ “H(OPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh  NPOTHBOCTOSITH  WJCOJOTMH  DKCTPEMHM3Ma,  HAIlMOHAIU3MA,
KCeHO(QOOHMH, JIUCKPUMHHAIIMM 1O  COLUMAIBHBIM, PEJIMTHO3HBIM,  PACOBBIM,
HALMOHAIILHBIM MPH3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

[IEHHOCTHOE OTHOIIEHHWE K HCTOPUYECKOMY HACJeIuo, AOCTHxeHusiM Poccun
B HayKe, MCKYCCTBE, TEXHOJIOTHSIX, MOHUMaHWE 3HaueHUss MHOOPMATUKU KaK HAyKH
B ’KM3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHUSI:
chOpPMHPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO  IOBEJCHUS;
CIIOCOOHOCTh OLIEHHWBATh CHUTYallMI0 M TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B CETH
WNHurepHer;

4) 3cTeTHYeCKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIIOUas 3CTETUKY HAYYHOTO U TEXHUYCCKOTO
TBOPYECTBA,;

CIOCOOHOCTh BOCIPUHHMATh pa3Id4YHbIE BHABI HCKYCCTBA, B TOM YHCJIC
OCHOBaHHOT'0 Ha UCIOJIH30BaHUN MH(POPMAIIHOHHBIX TEXHOIOTHIA;

5) ¢pu3nUecKoro BOCIUTAHMUS:

c(hOpMHUPOBAHHOCTH 3JIOPOBOTO M 0€30MMacHOr0 oOpa3a JKW3HH, OTBETCTBEHHOTO
OTHOIIICHUS K CBOEMY 3J0pOBBIO, B TOM YHCJE 3a CUeT COOIIOJICHUS TpeOOBaHUM
Oe3omacHOM HJKCIUTyaTallud CPEeACTB HH(POPMAIIMOHHBIX M KOMMYHHMKAITMOHHBIX
TEXHOJIOTUH;
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6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTh K aKTHUBHOM JIESITEIbHOCTH TEXHOJIOTMYECKOM U  COLMAIBHOMN
HaIpPaBJIEHHOCTH, CHOCOOHOCTh HMHHUIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHATD TAKYIO J1€ITEbHOCTD;

uHTepec Kk chepam  mpodeccHOHANBLHONW  NIESITENBHOCTH,  CBSI3aHHBIM
¢ HHPOPMATUKOM, NPOrpaMMHUPOBAHUEM U HHPOPMALMOHHBIMU TEXHOJOTHUSIMH,
OCHOBAaHHBIMU Ha JOCTHKEHUSX HAYKM HMHPOPMATUKHM M HAYYHO-TEXHUYECKOTO
mporpecca, yMEHUHE COBEpIIaTh OCO3HAHHBIM BbBIOOp Oynymeidl mnpodeccun
U pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIE MJIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00OPa30BaHUIO U CAMOOOPA30BAHUIO HA MPOTKEHUU
BCEM JKU3HHU;

7) PKOJIOrHYECKOro0 BOCIIMTAHHUS:
0CO3HAHME III00aTBLHOI0 XapaKkTepa 3KOJOTHUECKUX MPOOIIEM U IyTel MX PEIICHHS,
B TOM YHCIIE C YYETOM BO3MOXKHOCTEMN HH(POPMAIOHHO-KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

8) HEHHOCTH HAYYHOT'0 O3HAHMA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHs HAyKH, JOCTHKEHHSIM HAay4YHO-TEXHHYECKOIO Iporpecca W OOIIEeCTBEHHOMN
MPAKTHKH, 33 CUYET MOHUMAHHS POJIM WHPOPMAIIMOHHBIX PECYPCOB, HHPOPMAIIHOHHBIX
MPOIIECCOB M MH()OPMAIIMOHHBIX TEXHOJIOTHH B YCIOBHUSX IUGPOBOI TpaHchopmarmu
MHOTHX Cep KU3HH COBPEMEHHOTO O0IIIEeCTRa;

OCO3HaHHE I[[CHHOCTH HAy4YHON JeATEJIBHOCTH, TOTOBHOCTh OCYIIECTBISATH
MPOEKTHYIO M UCCIICIOBATEIILCKYIO IS TEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

B mporecce MOCTHKEHHsST JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS IPOrPaMMBbI
mo WH(POPMATHKE Yy OOYYAIOIIUXCSA COBEPIICHCTBYCTCS 3MOIMOHAIBHBIA HHTEIUIEKT,
IPEIOoJIararonii chOpMUPOBAHHOCTS:

CaMOpETYJIMPOBaHKs,  BKJIIOYAIONIETO CaMOKOHTPOJb, YMEHHE IMPUHAMATH
OTBETCTBEHHOCTH 3a CBOE MTOBECHHUE, CIIOCOOHOCTD aIallTHPOBATECS K AMOI[HOHAIBHBIM
U3MEHCHHSM U TPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHMBAIlMK, BKIIOYAIOIICH CTPEMJICHHE K JOCTH)KCHHUIO IICIH
U yCIeXy, ONTUMH3M, HHHIHATHBHOCTb, YMCHHE JEHCTBOBATh, HCXOJS H3 CBOHUX
BO3MOKHOCTEH;

OMITATUH, BKJIOYAIOIICH CIIOCOOHOCTh IMOHMMATh ASMOIMOHATBHOE COCTOSIHUE
APYTUX, YYUTHIBATH €r0 TPH OCYIIECTBICHHH KOMMYHHKAIIMH, CIOCOOHOCTh
K COYYBCTBHIO U CONEPEIKUBAHUIO;

COIMANIbHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHHUS
C IPYTUMHU JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniaTh KOHGIUKTHI.

METAIIPEAMETHBIE PE3YJIBTATbDI

B pesynbraTe nzyuenus ”HOOPMATUKH Ha YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHuUs
y oOy4aromierocs OyayT chopMHUpPOBaHbI METaNpeAMETHBIC Pe3yJIbTaThl, OTPAKCHHBIC
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B YHUBEPCAJIbHBIX YUE€OHBIX JEHCTBUSAX, @ UMEHHO — IO3HABATEJIbHbIE YHHUBEPCAIbHbBIE
yuyeOHble JIE€MCTBUS, KOMMYHHUKATHBHbIE YHUBEpCalbHble Yy4eOHbIE JEHCTBUS,
PEryJISITUBHBIE YHUBEpCAJIbHbIE YUEOHbIE AEHCTBUS, COBMECTHAS AEATEIbHOCTb.

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE YUeOHbIE AeiiCTBUS
ba3oBble Joruyeckue 1eMCcTBUA:

CaMOCTOSITEILHO (hOPMYJIMPOBATH U AKTYaJIM3UPOBATH MPOOJIEMY, pacCMaTpPUBAThH
€€ BCECTOPOHHE;

yCTaHABIWBATh CYIIECTBCHHBIA TPU3HAK WJIA OCHOBAaHUSA I CpPaBHEHMS,
KJaccudukauu u 06001eHN s,

OTIPENIEIIATH IEH JAeATeTbHOCTH, 3a/1aBaTh MapaMETPhl U KPUTEPUU UX JTOCTHUKEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMaTPUBACMBIX SIBIICHUSIX;

pa3pabaThiBaTh IUIAH pEIICHHUS TPOOJIEMBbI C YYETOM aHajiu3a MMEIOIIUXCS
MaTepuaIbHbIX 1 HEMAaTePUAIIbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE PE3YJbTAaTOB
1EJISIM, OIEHUBATh PUCKU MOCIEICTBUM IEATEILHOCTH;

KOOPJIMHUPOBATh W BBINIOJIHATH PabOTy B YCIOBHUSX PEaIbHOTO, BUPTYaIbHOTO
¥ KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUSI;

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIIICHUHN KU3ZHEHHBIX TTPOOJIEM.

Ba3oBnble uccieaoBarTelbLCcKue AeCTBUSA.

BJIa/IETh HaBBIKAMU Y4E€OHO-UCCIIEIOBATEILCKON W MPOEKTHON JESTENbHOCTH,
HaBbIKaMU pa3penieHus: npoodeM, CriocOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEILHOMY
MOMCKY METOJIOB PEUICHUS NPAaKTHUYECKUX 3a]ay, MPUMEHEHUIO Pa3IU4YHbIX METOJ0B
MO3HAHMS;

OCYLIECTBIIATH PA3JINYHbIE BUABI JEATEIBHOCTH I10 MOJYYEHUIO HOBOT'O 3HAHUSI, €TO
UHTEPIIPETAIMU, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3IUYHBIX YUYEOHBIX CUTYaIHIX,
B TOM YHCJIE€ TIPU CO3[IaHUU YUYE€OHBIX U COITUATBHBIX MPOEKTOB;

dbopMHUpOBaTh, HAYYHBIM THUIl MBIIUICHUS, BJIAJIETh HAYYHOW TEPMHUHOJIOTHEM,
KJIFOUE€BbIMU MOHATUSIMU U METOJIAMH;

CTaBUTH U GOPMYITHPOBATH COOCTBEHHBIE 331291 B 00pa30BaTEIbHOMN NEATEIbHOCTH
U KU3HEHHBIX CUTYaIIHSIX;

BBISIBJISITh IPUYMHHO-CJIEACTBEHHbBIEC CBA3U U aKTyaJIU3UpPOBATH 33a/1a4y, BbIBUTATh
TUINIOTE3Y €€ PEIICHUs, HAXOAUTh apryMEHTHI ISl JJOKa3aTeIbCTBA CBOMX YTBEPKIACHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PELICHUS;

aHAJM3UPOBATH TMOJYUYEHHBIE B XOJI€ PEIICHUS 3aJadyd Pe3yJbTaThbl, KPUTUUECKHU
OLICHUBATh UX IOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITH 1IeJI€HANIPABICHHbBIN MTOUCK MEPEHOCca CPEACTB U CIIOCOOOB JEUCTBUS
B MpOo(PeCCHOHANBHYIO CPEIY;

yMETh TNEPEHOCUTh 3HAHUS B TMO3HABATEIbHYI0 M MPAKTHUYECKYI0 00JIacTH
KU3ZHEIESITeIbHOCTH;
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YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEAMETHBIX 001acTeH;
BBIJIBUTaTh HOBBIE UJIEHU, NTPEJIaraTb OPUTMHAIBHBIE TOAXOb] U PEIIEHUS, CTABUThH
poOJIeMBbI U 3a/1a4H, AOMYCKAIOLIUE aTbTEPHATUBHBIC PEILICHHUS.

Pab6ora ¢ undopmanmeii:

BIAJICTh HABBIKAMH TMOJY4YeHUS HMH(POpPMAIMM W3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEIILHO OCYIIECTBJIATh IMOWCK, aHaJIN3, CHCTEMATH3aIlUI0 M WHTEPIPETAIIUIO
nH(OPMAITUHU Pa3IMYHBIX BUIOB U (DOPM TIPEICTaBICHUS;

co3/7aBaTh TEKCTBHI B Pa3IMYHBIX (OpMATaX ¢ y4eTOM Ha3HAUCHUS WH(POPMAIUU
U 1IEJICBOM ayTUTOPHUH, BBIOHPAs ONTUMATBHYO (POpMY MpeICTaBICHUS U BU3YATH3AINH;

OIICHMBATh JIOCTOBEPHOCTh, JISTHTUMHOCTh HWH(GOpMAIlMH, €€ COOTBETCTBUC
IIPABOBBIM U MOPAJTbHO-ITHYCCKUM HOPMaM;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHUKAITUOHHBIX TEXHOJIOTHM
B PpCIICHUW KOTHUTHUBHBIX, KOMMYHHMKATUBHBIX W OPTaHHM3AIMOHHBIX  3a/1a4
Cc coOmrojeHueM TpeOOBaHWUN JPrOHOMHMKH, TEXHUKH O€30MMaCHOCTH, THUTHEHBI,
pecypcocOepeeHusi, TPABOBBIX W OTUYCCKUX HOPM, HOPM HH(POPMAIIMOHHOMN
0e30macHOCTH;

BJIQJICTh HABBIKAMHU PACIIO3HABAHMS W 3alIUThl WHPOPMAIMK, WHPOPMAIIMOHHON
0e30IacHOCTH JIMYHOCTH.

KoMMyHUKAaTHUBHBIC YHUBEpPCAJIbHbIE YueOHbIe 1eHCTBHS
Oo0menmue:

OCYIICCTBIIATH KOMMYHUKAIIUH BO BCCX C(bean KU3HU,

pacrio3HaBaTh  HeBepOajdbHBIE CpelICTBa  OOINCHHWSA, TOHMMAaTh 3HA4YCHUC
COMMAJIbHBIX 3HAKOB, PACIIO3HABATH IIPCAIIOCHIIKH KOH(i)JII/IKTHI)IX CHTyaHHﬁ H CMATYATh
KOH(JIUKTHI,

BJIAJICTH pa3IUYHBIMU criocobamu 001IeHHSA )51 B3aMMO/ICHCTBUS,
apTyYMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYATh KOH(MIUKTHBIC CUTYyAIUH;

Pa3BCPHYTO U JIOTHUYHO HU3JIaraTb CBOIO TOYKY 3PCHHUA C HCIIOJIB30BAHNECM A3BbIKOBBLIX
CpEICTB.

CoBMecTHas HJEATECJIBbHOCTD:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHTHOW ¥ MHIUBUIYaIbHOU PaOOTHI;

BBIOMPATh TEMATUKY U METOJ/IBI COBMECTHBIX JICUCTBHIA C yU4ETOM OOIINX HHTEPECOB
Y BO3MOXHOCTEU KaKJI0r0 4J€HA KOJUIEKTHBA;

MIPUHUMATh 1IN COBMECTHOM JIESATEIBHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH
JNEUCTBUSA IO UX TOCTUKEHUIO: COCTABJIATH IIJIaH IEMCTBUH, paCIPEAEHATh POJIU C YUETOM
MHEHUI Y4aCTHUKOB, 00CYK/JIaTh PE3yJbTaThl COBMECTHOUM pabOTHlI;

OLICHUBAaTh Kauye€CTBO CBOETO BKJIAJa M KaXJOro y4yaCTHHKAa KOMaHJIbl B OOIIMI
pe3ybTaT M0 pa3padOTaAHHBIM KPUTEPUSIM;

Npeajaratb HOBBIE NPOEKTHI, OLEHWBaTh MUAEW C MO3WLUM HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;
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OCYHICCTBJIATH ITO3UTHBHOC CTPATCTUYCCKOC IMOBCACHHUC B PA3JIMYHBIX CUTYAIUAX,
IMPOSABJIATH TBOPUCCTBO U B006pa)KeHI/Ie, OBITH WHHUIIMATUBHBIM.

PeryasiTuBHble YHUBepPCAJbHbIE Y4eOHbIe TeMCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYHIIECTBJISITh  MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH
npoOJsieMbl, CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3a7auydl B 00pa3oBaTeIbHOU
NEATENbHOCTU U )KU3HEHHBIX CUTYaALIUSIX;

CaMOCTOSITEJILHO COCTABJISATH IJIAH PEIHICHUs MPOOJIEMBbl ¢ YYETOM HMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANIOUYTCHH;

J1aBaTh OIIEHKY HOBBIM CUTYAallUsIM;

pacuIupsTh paMKH yu4eOHOTO IIpeAMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHUM;

JenaTh OCO3HAHHBIM BBIOOP, ApryMEHTHPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHE;

OIICHUBATH TPUOOPETCHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSBJICHUIO IIMPOKOW JSPYAUIMUA B Pa3HBIX
o0JlacTIX 3HAHUHW, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTENBHBIA M KYJIBTYPHBIN
YPOBEHb.

CaMOKOHTpPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYyallUsiM, BHOCHTb KOPPEKTHUBBI B JESATEIHHOCTD,
OILICHMBATh COOTBETCTBUE PE3YIHTATOB IIEJISAM;

BJIa/IETh HaBBIKAMH TO3HABATEIbHOW pedIEeKCHM KaK OCO3HAHHS COBEpIIAEeMBbIX
JEUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAaHUMU, UCIIOIH30BAThH
npueMbl pedIeKCUu ISl OLIEHKH CUTYaIluu, BEIOOpa BEPHOTO PEIICHHUS;

OLICHMBATh PUCKH U CBOEBPEMEHHO MNPUHHMATh PEUICHUS 10 HUX CHIDKEHHUIO;

NPUHUMATHh MOTUBBI M ApTYMEHTHI APYTUX MIPH aHATN3E PE3YIbTaTOB IS TEIHHOCTH.

IlpunsaTHus ceds u Apyrux:
NPUHUMATH ce0s1, TOHUMAsi CBOU HEJJOCTATKH U JOCTOMHCTBA,
[IPUHUMATh MOTUBBI M apPTYMEHTBI APYTUX [PHU AHAIU3E PE3YIBTATOB AEATEIbHOCTH;
MPU3HABATH CBOE MPAaBO M MPABO APYTHX HA OMIKOKY;
pa3BHUBATh CIIOCOOHOCTH MMOHMMATh MUP C TIO3HIINH APYTOro YeIOBEKa.

HNPEAMETHBIE PE3YJIBTATBI

B mpornecce uzyduenust kypca nnpopmatuku yriayonennoro ypoBas B 10 kiacce
oOydJarommMuCs OyAyT TOCTUTHYTHI CIETYIOIINE TPEIMETHBIE PE3YIbTATHI:

BIIAJICHUE TPEJCTABICHUSIMHU O POJIM MHPOPMAIIMHA U CBA3aHHBIX C HEW MPOIECCOB
B TMPUPOJE, TEXHUKE M OOIIECTBE, MOHITUSMU «HHPOPMAIHLY), «UH(OPMAITMOHHBIN
MpOIIECC»,  «CHCTEMa»,  «KOMIIOHEHTbI  CHUCTEMbI»,  «CHCTEMHBIH  3ddekrT»,
«H(GOPMAILMOHHAS CUCTEMAaY, «CUCTEMA YIIPaBICHUSY;

BJIaJICHUE METOJaMU NOUCKa MHpopManuu B cetd MHTEpHET, yMEHHE KPUTHYECKU
OlleHUBaTh UH(GOPMAIIHIO, TOJIyYeHHYIO U3 ceTu HTepHeT;
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YMEHHUE XapaKTepHU30BaTh OOJIBIINE JaHHBIC, TPUBOIUTEH MPUMEPHI UCTOUHUKOB MX
MOJIYYCHHSI W HAMpaBJICHUS WCIOJIL30BaHMsI, YMECHHE KIACCU(UIMPOBATH OCHOBHBIC
3aa4M aHauu3a JaHHBIX (IPOTHO3MPOBAHUE, KIacCU(PHUKAIMS, KIacTepU3alHs, aHaTIN3
OTKJIOHEHHMI), TOHUMATh MOCIEAOBATEIBHOCTh PEUICHH 3a7ad aHaIu3a JaHHBIX: cOOp
MIEPBUYHBIX JTAHHBIX, OYMCTKA M OIICHKA Ka4eCTBa JAaHHBIX, BEIOOP W/WIIM TIOCTPOCHUE
MOJENH, TMpeoOpa3oBaHWE JAHHBIX, BU3yaldu3alWsl JaHHBIX, HWHTEPIpPETAIIHS
PE3yNIbTATOB;

MOHMMAHUE OCHOBHBIX TIPUHIIMIIOB  yCTPOMCTBA ®  (YHKIIMOHUPOBAHUS
COBPEMCHHBIX CTAallMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB, TCHJICHIUNA pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHHE HAaBBIKAMH Pa0OTHI C ONEPAIIMOHHBIMU CUCTEMaMH, OCHOBHBIMH BUIaMU
NpOrpaMMHOTO0 OOECTeUeHUs JUIsi pEIICHHUs Yy4YeOHBIX 3a7a4 10 BBIOpaHHOMU
CTCIAITN3AIIHH;

HaJIMYWE TPEICTABJICHUH O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM MUPE,
0 0a30BBIX MPUHIMIIAX OpPraHW3alMd W (PYHKIMOHMPOBAHUS KOMITBIOTECPHBIX CETCH,
00 00IMMX MPUHIKIIAX Pa3pabOTKU U (HYHKIIMOHUPOBAHUS HHTEPHET-TIPHIIOKCHHIA,

NOHMMaHUe yrpo3 WHPOPMAIMOHHON OE30MacCHOCTH, HCIIOJIb30BAHUE METOJ/IOB
M CPEICTB TIPOTHBOJCHCTBUS OSTHUM yrpo3am, coOioneHne wmep 0e30macHOCTH,
NpelOTBpAIIAONIMX  HE3aKOHHOE  PacHpoCTpaHEHHE  IMEpPCOHANbHBIX  JaHHBIX,
coOmoieHne TpeOoBaHUN TEXHUKM O€30MacCHOCTM W TUTHEHBI TIpu  padore
C KOMMbBIOTEPAMH M JPYTUMU KOMIIOHEHTaMH LU(PPOBOTO OKPYXKEHUS, MOHUMAHHUE
IIPABOBBIX OCHOB HCIIOJI30BaHUSI KOMITBIOTEPHBIX MpOrpamm, 0a3 JaHHBIX U PabOThHI
B cetu MHTepHerT;

NOHMMAaHWE OCHOBHBIX TNPUHIMIIOB JUCKPETU3AIMH  Pa3UYHBIX  BUJOB
uH(OpMaLNK, YMEHHUE ONPeACIsITh HHPOPMAITMOHHBIN 00beM TEKCTOBBIX, IPaUUECKUX
¥ 3BYKOBBIX JaHHBIX MPU 33JaHHBIX MapaMeTpax AUCKPETU3AIUU, YMEHUE ONPENEsaTh
CPEIIHIOI0 CKOpPOCTh TEpe/layd JIaHHBIX, OIICHUBATh M3MEHEHHE BPEMEHM Iepeaadu
Ipyu U3MEHEHUU H(HOPMAIIMOHHOTO 00beMa TaHHBIX U XapaKTePUCTHUK KaHaja CBSI3H;

YMEHHUE UCTIOJIb30BaTh MIPH PEIICHUH 3a/1a4 CBOMCTBA MO3UIIMOHHOM 3aliCH YnCeT,
aNIrOpUTMa MOCTPOCHUS 3AIMMCH YUCIIA B TIO3UIIMOHHON CHCTEME CUMCIICHUS C 3aJaHHBIM
OCHOBaHHMEM U TIOCTPOEHHUS YHCIA IO CTPOKE, COJEpKalleld 3amuch STOTO YHCIA
B TO3UIIMOHHOW CHCTEME CUHUCIICHHS C 3aJlaHHBIM OCHOBAaHHUEM, YMEHHE BBINOITHITH
apu(pMETUIECKUE OTEePAIlMU B MMO3UIIMOHHBIX CUCTEMAaX CUUCIICHNUS,

YMEHUE BBITIOJHATH TPEOOPa30BaHUS JIOTHUYECKUX BBIPAKEHUN, UCTIOIB3YS 3aKOHBI
anreOppl JIOTUKW, YMEHHE CTPOUTH JIOTUYECKOE BBIPAKCHUE B JU3HIOHKTUBHOU
U KOHBIOHKTHUBHOW HOpPMalbHBIX (opMax IO 3aJaHHOW TaOnWIle WCTHHHOCTH,
MCCJIEeI0BAaTh 00JIaCTh ICTUHHOCTH BBICKA3BIBAHMSI, COJIEPIKAIIIETO TIEPEMEHHBIE, PEIlaTh
HECJIO)KHBIC JIOTHYECKUE YPAaBHEHUS U CUCTEMbI YPaBHCHUIA;

MOHMMaHKe 0a30BbIX aITOPUTMOB OOPAOOTKH YUCIOBOM U TEKCTOBOW MH(pOpMAIUU
(3amuch Yncesn B MO3UIIMOHHOW CUCTEME CUMCIICHUS, HAXOXKICHUE BCEX MPOCTHIX YHCE
B 33JJaHHOM Jramna3oHe, 00paboTKa MHOTOPAa3PSAHBIX IEIBIX YHCEIl, aHATTU3 CUMBOJIBHBIX
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CTPOK U APYTrHX), AITOPUTMOB MOUCKA U COPTUPOBKHU, YMEHUE ONPEIEIATh CI0KHOCTD
U3y4aeMbIX B Kypce 0a30BBIX aJIrOPUTMOB (CYMMHUPOBAHHE 3JIEMEHTOB MAacCHBa,
COPTUPOBKAa MAacCHBa, MEpPEOOpPHBIE ANTOPUTMBI, JBOUYHBIM MOUCK) U TNPUBOAUTH
MPUMEPHI HECKOJIBKUX AJITOPUTMOB Pa3HOM CIOKHOCTHU JUIsl pELIEHUSI OTHOM 3aJ1auu;

BJIaJICHHE YHUBEPCAIBHBIM SI3bIKOM ITPOrpaMMHUPOBaHUs BeICOKOTO ypoBHs (Python,
Java, C++, C#), npencraBieHusiMU O 0a30BBIX TUIAX JAHHBIX U CTPYKTypax JAaHHBIX,
YMEHHE HUCMOJIb30BaTh OCHOBHBIC YIPABIAIONINE KOHCTPYKLUU, YMEHHE OCYILECTBISATh
aHaNIM3 MPEMJIOKEHHOW MPOrpaMMBbl: ONpPEAENATh Pe3yJabTaThl pabOThl MPOTrPaMMBbI
OpU 33JaHHBIX HCXOJHBIX JIAHHBIX, ONpPEAENATh, MPU KAKUX HMCXOIHBIX JaHHBIX
BO3MOXXHO TMOJIyYEHHE YKAa3aHHBIX PE3YJIbTATOB, BBISABIATH JAaHHbIE, KOTOPbIE MOTYT
OpUBeCTM K omubOke B pabore nporpamMmbl, (OPMYIUPOBATH MPETOKEHUS
[0 YJIYYIIEHUIO TPOrPaMMHOI0 KOJIa;

YMEHHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U IEMOHCTPAIIIOHHbIE
MaTepHalibl C MCIOJIb30BAHUEM BO3MOYKHOCTEW COBPEMEHHBIX MPOTPAaMMHBIX CPEACTB
1 00JIa4YHBIX CEPBUCOB;

YMEHHE HCIOJIb30BaTh JJIEKTPOHHBIE TAOJMIBI JJIs aHalIu3a, MpPeCTaBICHUS
U 00pabOTKH [aHHBIX (BKJIIOYasl BBIYMCIECHUE CYMMBbI, CPEIHEr0 apumeTHueckoro,
HauOOJBIIEr0 U HAMMEHBIIET0 3HAYCHUH, pellieHue YpPaBHEHU, BHIOOP ONTUMAIBLHOTO
peleHus, 1oa00p JMHUYU TPEHIa, PELLIEHUE 3a/1a4 IIPOTHO3UPOBAHUS).

B nponecce uzyuenusi kypca unpopmatuku yriayoineHHoro ypoHs B 11 kiacce
oOy4JaromuMucs OyAyT TOCTUTHYTHI CIeAYIOIINE TPEIMETHBIE PE3YJIbTAThI:

yMEHHE CTPOUTh HEpPaBHOMEPHBIE  KOJIbI, JOMYCKAIOUIME  OJHO3HAYHOE
JIEKOANpPOBaHUE cooOIeHn (IpeUuKCHBIE KOJIbI), MCIOIb30BaTh MPOCTEHUIINE KOJIBI,
KOTOpBIE TO3BOJISIOT OOHAPYKMBATh W MCHPABIATH OMIMOKA TPH TEpenaye JTaHHBIX,
CTPOUTh KOJ, OOECHEeUMBAIOIIMM HAUMEHBIIYI0 BO3MOXHYIO CPEIHIOI JITUHY
COOOIIICHHS MPU U3BECTHON YAaCTOTE CHUMBOJIOB, MOSCHITH MPUHIUITBEI PAOOTHI MPOCTHIX
NTOPUTMOB CXKATHUS JaHHBIX;

YMEHHE PelIaTh aITOPUTMHYECKHUE 337291, CBSI3aHHbIE ¢ aHAIH30M rpadoB (3a1a9u
MOCTPOCHUS ONITUMATIBLHOTO ITyTH MEXKy BEpIIMHAMU Tpada, onpeaeneHus KOJIuiecTBa
Pa3TUYHBIX IMYTEH MEXIYy BEpIIMHAMH OPHEHTHUPOBAHHOTO aIMKINYECKOTO Tpada),
YMEHHUE UCIIOIb30BaTh AEPEBbS MIPU aHATIU3€E U IOCTPOCHUU KOAOB U JIJIsl IPEACTABICHUS
apu(PMETUIECKUX BBIPOKCHUM, TPHU PEIICHUH 3a/ad TOUCKAa U COPTUPOBKH, YMEHHE
CTPOUTH JEPEBO WIPHI MO 33aJJaHHOMY allTOPUTMY, pa3padaTeiBaTh U OOOCHOBBHIBATH
BBIUTPBILIHYIO CTPATETUIO UTPHI;

yMEHUE pa3padaThiBaTh U PEAIM30BHIBATH B BHJIE MPOrpaMM 0a30BbI€ alTOPUTMBI,
YMEHHUE UCIIOIb30BaTh B IpOrpaMMax AaHHbIE PA3JIMUHbBIX TUIIOB C YUETOM OIPAHUYECHUIN
Ha JMana3oH MX BO3MOXKHBIX 3HAUEHUW, MPUMEHSTh MPHU PEIICHUHU 3aJady CTPYKTYpbI
JAHHBIX (CIIUCKU, CIIOBAPHU, CTEKH, OUEPEIH, IEPEBbsI), UCTIOIB30BaTh OA30BbIE ONEPALIUU
CO CTPYKTypamu JaHHBIX, MIPUMEHSATh CTAHIAPTHBIE M COOCTBEHHBIE MOIIPOTrPAMMBbI
JU1s1 00pabOTKHU YUCTIOBBIX JaHHBIX M CHMBOJIBHBIX CTPOK, UCIIOIB30BaTh MPHU pa3zpadboTKe
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nporpaMMm  OMONMOTEKM MNOANPOrpaMM, 3HaTh (YHKUUOHAIbHBIE BO3MOXKHOCTHU
MHCTPYMEHTAJIBHBIX CPEJICTB Cpeabl pa3pabOTKH, YMEHHE HCIOJb30BaTh CpEACTBa
OTNAJKA TPOrpaMM B Cpele MNPOrpaMMHUPOBAHMS, YMEHUE JIOKYMEHTHUPOBAaTh
MPOrpaMMBbl;

YMEHHE CO3/1aBaTh BEO-CTPaHHULIbI;

BJIaJICHUE OCHOBHBIMU CBEACHUSMH O 0a3ax JAaHHBIX, UX CTPYKTYpe, CpeacTBax
co3JlaHusl U pabOThl C HUMH, YMEHHE UCIIOIb30BaTh TaOJIUYHBIC (PENAIMOHHBIC) Oa3bl
JAHHBIX (COCTAaBJIATH 3ampoChl B 0a3ax JaHHBIX, BBINOJHATH COPTHUPOBKY U IOUCK
3anMcel B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHyr0 0a3y NaHHBIX) U CIPaBOYHbIE
CUCTEMBI;

YMEHHE HCIOIb30BaTh KOMIIbIOTEPHO-MAaTEMAaTUYECKHE MOJENHU JUIsl aHajau3a
O00OBEKTOB U MpOLECCOB: (POPMYIHUPOBATh LETb MOJEIUPOBAHMS, BBINOIHITH aHAIIN3
PE3yJIbTATOB, MOJYYEHHBIX B X0JI€ MOJEIUPOBAHHUSA, OLIEHUBATh COOTBETCTBHE MOJIEINU
MOJIETUPYEMOMY OOBEKTY HIIM TMPOILIECCY, MPEACTaBIATh PE3yiabTaThl MOJACIUPOBAHUS
B HATJIAIHOM BUJIE;

yMEHHE OpraHu30BbIBAThH JUYHOE  MH(POPMAIIMOHHOE MPOCTPAHCTBO
C HCIMOJB30BAHUEM PA3JIMYHBIX CPEJICTB IUGPPOBBIX TEXHOJOTHM, TOHHUMaHUE
BO3MOKHOCTEH  IU(MPOBBIX  CEPBUCOB  TOCYAApPCTBEHHBIX  YCIYTr,  IU(GPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

NOHMMAaHHE OCHOBHBIX TMPUHIIMIIOB pPAOOThI, BO3MOXHOCTEH W OrpaHUYCHUS
NPUMEHEHUS TEXHOJOTUH UCKYCCTBEHHOTO MHTEIUIEKTA B PA3JIMYHBIX 00JACTIX, HATHMYUE
NpPE/ICTaBIEHUH O Kpyre pellaeMblX 3ajlad MallMHHOTO 00y4deHHus (pacro3HaBaHWs,
KJaccu(UKaMi U TPOTHO3UPOBAHMS) HAJUYME MPEACTaBICHUNH OO0 HCIOJIb30BAHUU
UH()OPMAIIMOHHBIX TEXHOJIOTHH B Pa3IMYHBIX MPO(eCCHOHANBHBIX cepax.
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10 KJIACC
HaumenoBanue
Ne KomunuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pas3aesnoB U TEM [IporpammHoe coaepxanue
n/n 4acoB 00yyaroIuxcs

yqe6H0r0 nmpeamMeTa

Paznen 1. lludpoBasi rpaMoTHOCTH

11

KomnsroTep —
YHHBEPCATHLHOE
YCTPONCTBO 00pabOTKH
JTAHHBIX

6

TpeGoBaHust TEXHUKH O€30MACHOCTH U
TUTHEHBI PU pabOTe C KOMITbIOTEPaMHU
U IPYTUMU KOMIIOHEHTaMH [TU(GPOBOTO
OKPY>KEHHUSI.

[TpuHIUTIBEI PaOOTH KOMITBIOTEPOB

Y KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
dbon Heiimana. ABromatuueckoe
BBIIIOJIHEHUE TTPOTPaMMBbI ITPOLIECCOPOM.
OnepatrBHas1, NOCTOSTHHAS

U TOJITOBpeMeHHas naMsitb. OOMeH
JAHHBIMHU C TIOMOUIBIO IIHH.
KoHTpOs1ephl BHEIHUX YCTPOUCTB.
[IpsiMoi1 1OCTYN K HaMsITH.

OcCHOBHbIE TEHACHIIUN PA3BUTHS
KOMIBIOTEPHBIX TEXHOIOTHUM.
[lapannenbHble BBIYNCICHHUS.

AHaNM3UPOBATh YCIOBUS
WCIIO0JIb30BaHUSI KOMITBIOTEPA U JIPYTUX
JIOCTYIHBIX KOMITOHEHTOB ITU(POBOTO
OKPY>KEHHSI C TOUKH 3pEHUS TPeOOBaHU
TEXHUKHU 0€30MaCHOCTH U TUTHUEHBI.
OnuceIBaTh COCTaBHBIE YACTH

U TIPUHITUTIB PAOOTHI KOMITBIOTEPOB,
MOOMJIBHBIX YCTPONCTB, KOMITBIOTEPHBIX
CHUCTEM.

XapakTepu3oBaTh KOMITBIOTEPHI PaA3HBIX
TTOKOJICHU.

Hckats B cetn HTEpHET MHPOpMAIIHIO
00 OTEUYCCTBEHHBIX CIICIIHAINCTaX,
BHECIIMX BKJIaJ B pa3BUTHE
BBIYMCIIUTEIILHOW TEXHUKH.

[IpuBOAUTE IPUMEPBHI,

! KypcuGOM B COACPIKAHNHU TEMATUYCCKOI'O IMIIAHUPOBAHUS BBIACIACTCA MaTCpHrall, KOTOpLIﬁ HE SIBIIIETCS 00s3aTeIbHBIM IpHU U3y4CHHUU U HE BXOAUT B COACPIKAHNC HpOMC)KyTO‘IHOﬁ nim
HUTOrOBOM aTTECTAIMH 110 npeaMeTy.
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MHoOromnpoueccopHble CUCTEMBI.
CynepkomnbtoTepsl. PactipenencHabie
BBIYMCIIUTEILHBIE CUCTEMBI U 00paboTKa
OONBIINX JaHHBIX. MOOUIIBHBIC

U (POBBIC YCTPOKCTBA U UX POJIb

B KOMMYHUKaIUAX. BCTpoeHHBIC
KOMITBIOTEpBI. MUKPOKOHTPOJICPHI.
PoGoTn3upoBaHHbBIC TPOU3BOICTBA

IIOATBEPIKAAIOIIHE TEHACHIMN PA3BUTHUSA
BBIYMCIIATEIILHON TEXHUKH.

ITosiCHATH CYIIHOCTH MapaJIeIbHBIX
BbIYMCIICHUN. [IpuBOAUTE pUMEPHI
3a7a4, JJIs PELICHUs] KOTOPBIX
IIPUMEHSIOTCS CYIIEPKOMIIBIOTEPHBIE
TE€XHOJIOTUU UJIA TEXHOJIOTI MU
pacIpeieICHHbIX BBIYMCIICHUM.
XapakTepu3oBaTh poOOTU3UPOBAHHBIE
MIPOU3BOJICTBA, MOOMIIbHBIEC IU(POBBIE
YCTPOMCTBA U UX POJIb B KOMMYHHKAIUAX

1.2

[Iporpammuoe
obecrieueHue

[Iporpammuoe obecrnieyeHue
KOMITBIOTEPOB U KOMIIBIOTEPHBIX
cucteM. Buapl nporpaMmMHOro
oOecrieueHus: U UX Ha3HAUYCHHUE.
Oco0eHHOCTH IPOrPaMMHOTO
obecrieueHUss MOOMIIBHBIX YCTPOUCTB.
[TapamienbHOE MPOrpaMMUPOBAHUE.
CucreMHoOe porpaMmmMHOe 00ecIieueHHeE.
OrnepalluOHHBIE CUCTEMBI. Y TUIIUTHI.
HpaiiBepsl ycTpoicTB. MHCTAIIISIIUA

U JEUHCTAJUISIIUS IPOTPaMMHOTO
oOecrieyeHusl.

daitioBble cUCTEeMBI. [IpruHIATIBI
pa3MeIIeHns U UMEHOBaHUA (aijioB

B J0JIrTOBpeMeHHOU mamsaTh. [11aGmoHb
JUIs1 OTMCaHUs Tpynil (aisios.

Pabotats ¢ rpaduyeckum unrepdeiicom
onepainnonHoit cuctemsl (OC),
CTaHJAPTHBIMH U CITY>KEOHBIMU
MPUIOKEHUSIMU, (HalIOBBIMU
MEHE/IKEePaMH.

CoOTHOCUTH BUIBI JIMIICH3UI

Ha UCIOJIb30BaHKE MPOTPAMMHOTO
o0OecrnieueHus U MOPSIAOK €ro
WCIIOJI30BaHMS M PACIIPOCTPAHEHUS.
[TpuBOIUTH MPUMEPHI TPONIPUETAPHOTO
1 CBOOOTHOTO TIPOTrPAMMHOTIO
oOecrnieueHus1, MpeJHA3HAYEHHOTO

JUTS pEIIIeHUsT OTHUX M TEX )K€ 3a7ad.
Ha3zpiBaTh OCHOBHEIE TPABOHAPYIICHHS,
MMEIOIIUE MECTO B 00J1aCTH
WCIIOJIb30BaHUS POTPAMMHOTO
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3akoHO1aTeNbCTBO Poccuiickon
deneparyu B 00J1aCTU TPOrPAMMHOTO
oOecrneuenus. JIneH3supoBaHue
IPOTrPaMMHOT0 00ECTICUCHUS

u uupoBeix pecypcos. [Iponpuetapnoe
U CBOOO/IHOE MPOrPaMMHOE
obecneuenue. Kommepueckoe

Y HEKOMMEPYECKOE UCTI0JIb30BAHUE
MIPOTrPaMMHOT0 00ECTICUCHUS

U ITU(POBBIX PECYPCOB.
OTBETCTBEHHOCTh, YCTaHABIUBAaEMAasI
3aKOHOJIaTeILCTBOM Poccuiickon
denepaiuu 3a HEIPABOMEPHOE
UCIOJIb30BaHUE MPOTPAMMHOI0
oOecrieueHus U IU(PPOBBIX peCypCcoOB

oOecIeueHNsI, U OTBETCTBEHHOCTD
3a HUX, MPETYCMOTPEHHYIO
3aKOHOIaTEICTBOM PD.
Ipaxmuueckue paomor*:

1. Uncmannsayus u oeuncmannayus
npozspamm

1.3.

KoMmnwroTepHsie cetn

[TpuHIUTIBI TOCTPOCHUS U amlapaTHbIC
KOMITOHEHTHI KOMITBIOTEPHBIX CETEH.
CeteBbie mpoTokoiibl. CeTb THTEPHET.
Anpecarus B cetu MIHTepHeET.
[Tporokomnsl cteka TCP/IP.

Cucrtema JOMEHHBIX UMEH.
Paznenenue IP-cetn na noncern

C MOMOIIBI0 Macok nojaceteit. CereBoe
angMuHuctpupoBanue. [lonyuenue
JAHHBIX O CETEBBIX HACTPOIKAX

[TosICHATH PUHIIMIIBI TOCTPOCHUS
KOMITBIOTEPHBIX CETEU.

BrIBISATE 0011ICE U pa3Iudus

B OpraHu3aliy JOKAIbHBIX

Y TJI00QJTBHBIX KOMITBIOTEPHBIX CETEH.
[TpuBOIUTE MPUMEPHI TPOTOKOIOB
crexka TCP/IP ¢ onpeneneHHbIMU
GyHKIMAMU.

Hcnonb30BaTh Macku MOJICETEH

115 pa3ouenus [P-ceTu Ha mojceTy.

1Hpe/1naraeMLH‘/'1 B IIporpamMme 1mo PIH(i)OpMaTI/IKe NEPCYCHb MPAKTUICCKUX pa60T ABJIACTCA PCKOMCHAATCIIbHBIM, YYUTEIIb ACIACT BBI60p MMPOBEACHUA IMTPAKTUICCKUX pa60T.
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KoMmIbroTepa. [IpoBepka HaTM4Ius CBS3U
¢ y3noM cetu. OnpeerecHue MapupyTa
JIBUKEHUS TTAKETOB.

Bunbr nestensHocTH B ceT IHTEpHET.
Cepsucel uTepHeTa.
I'eonHpOpMaITMOHHBIE CUCTEMBI.
["eonokaImoHHBIC CEPBUCHI PEATHHOTO
BpPEMEHU (HarmpuMep, JIOKAIHsI
MOOMJTbHBIX TeJIe(hOHOB, OTIPE/ICTICHHUC
3arpy’KEHHOCTH aBTOMAarucTpaiei),
WHTCPHET-TOPTOBJIS, OPOHMUPOBAHUE
OWJIETOB ¥ TOCTUHUII.
['ocynapcTBeHHBIE IIEKTPOHHBIE
cepBUCHI U yciryru. ColluanbHbIe CeTH —
opraHu3alus KoJUIEKTUBHOTO
B3aMMO/JICUCTBHS 1 OOMEHA JaHHBIMH.
CeteBol 9TUKET: MTpaBuiIa MOBEACHUS

B knbepnpoctpanctse. [Ipobiaema
MOITTUHHOCTH TOJTy4YEeHHON
uHpopmaru. OTKPHITHIE
o0pa3oBaTeNbHbBIE PECYPChHI

IIpuMeHATs IPOrpaMMHOE
oOecrieyeHue isi IpOBEPKU
paboTOCIIOCOOHOCTH CETH.
Ilpakmuueckue padomul:

1. Cemesoe aomunucmpuposanue

1.4

Nudopmanmonnas
0€30MacHOCTh

TexHOreHHbIE U SKOHOMUYECKHE
yTPO3bl, CBI3aHHBIE C UCIIOJIB30BAHUEM
WH(OPMAITMOHHO-KOMMYHHKAITHOHHBIX
TexHoJorui. O6mMe mpodIeMbl
3alUThl MH(pOpMaALUU

1 UHGOPMAIIMOHHON O€30MaCHOCTH.

XapakTepru3oBaTh CyIIHOCTh HOHATUN
«UH(POPMAIIMOHHAST O€30MaCHOCTh,
«3amuTa uHpopMaIum».
®opMyaupOBaTh OCHOBHbBIE MIPaBUIa
nH(pOpMaIIMOHHOM 0€30IaCHOCTH.
AHaNM3UpoOBaTh 3aKOHOAATEIBHYIO
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CpencTBa 3amuThl HHPOpMaLUU

B KOMIThIOTEPaX, KOMITBIOTEPHBIX
CETSIX U aBTOMATHU3MPOBAHHBIX
WH(OPMAIIMOHHBIX CHCTEMaX.
[IpaBoBOE obecnieyeHue
UH($OpPMalIMOHHOW OE€30MaCHOCTH.
[IpenorBpaienue
HECAaHKIIMOHUPOBAHHOTO JIOCTYTIA
K JIMYHOUM KOH(DUACHIINATBEHON
uH(bOpMaITIH, XpaHIICHCS

Ha MEPCOHAJILHOM KOMITBIOTEPE,
MOOWJIBHBIX YCTPONUCTBAX.
BpenonocHoe nporpammHoe
oOecrieueHue u Crocoobl

O00pBOBI C HUM. AHTUBUPYCHBIC
nporpamMmbl. OpraHu3anus JHYHOTO
apxuBa uHdopmanuu. PezeppHoe
konupoBanue. [laponbHas 3anuTa
apxuBa.

[udpoBanre qaHHBIX.
CuMMeTpruYHbIC 1 HECUMMETPUYHBIC
A QPHIL.

[udps mpocToii 3aMEHEI.

Mudp Lezaps.

[Mudp Buxenepa.

Anroputm mudpoanus RSA

0a3y, Kacarolyocss HHPOPMalMOHHOM
0€30MaCHOCTH.

[IpuMeHsITh CpeCcTBa 3aIIUThHI
uH(popmalm: OpaHaMay3phl,
AHTUBHUPYCHBIE TTPOTPAMMBHI,
MapoJIMPOBAHKE U ApXUBUPOBAHMUE,
mgppoBaHue.

[IpenorBpamath
HECaHKITMOHUPOBAHHBIN JTIOCTYTI

K JINYHOUM KOH(DUACHIIUATEHON
uHpopMauu, XpaHsIencs

Ha [IEpCOHAJIbHOM KOMITBIOTEPE,
MOOWJIbHBIX YCTPONCTBAX.
Ilpakmuueckue padomui:

1. Aumueupychwie npoecpammsi.

2. lllugpposarue oanmwix

Hroro no pazpeny
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Pa3nen 2. TeopeTnyeckne 0CHOBbI HH(POPMATUKHU

2.1

IIpencrasnenue
uH(pOpMaLUH
B KOMIIBIOTEPE

19

Nudopmariusi, 1aHHbIE U 3HAHUS.
WNudopmanrionHsie nporecchl

B IIPUPOJI€, TEXHUKE U OOILECTBE.
HenpepbiBHBIE U TUCKPETHBIC
BEJIMYUHBI U curHaNIbl. Heo0xo1uMocTh
JUCKpeTU3aluu nHGOpMaIuu,
peHA3HAYCHHOM JIJIsl XpaHEHUs,
nepenayu u o0paboTKH B LIUPPOBBIX
CHUCTEMax.

JIBOM4HOE KOAMPOBAHHUE.
PaBHOMEpPHBIE U HEPABHOMEPHBIE KOJBI.
JlekoupoBaHue COOOIICHUH,
3alIMCaHHBIX C TOMOILBIO
HEpPaBHOMEPHBIX KOJI0B. Y ciioBue PaHo.
[TocTpoeHnne oqHO3HAYHO
JNEKOJIUPYEMBIX KOJIOB C IIOMOIIBIO
nepeBa. EnuHuibl n3mepeHus
KoruecTBa nHGopManmu. AndaBUTHBIHN
MOAXO0J K OIIEHKE KOJIMYECTBa
uH(OpMaInH.

Cuctemsbl cuucinenus. Pazsepuyras
3aIUCh LEbIX U TPOOHBIX YUCEN

B [MO3UIIMOHHOM CUCTEME CUMCIICHUS.
CBoiicTBa NO3UIIMOHHOM 3aMMCH YHCIIA:
KOJIMYECTBO LU(Dp B 3aMUCH, MPUIHAK
JETUMOCTH YKCJIa HA OCHOBaHUE

I1osICHATH CYLIHOCTH IIOHATUN
«uHbOPMAIUAY, «TAHHBIEY», «3HAHUS».
Pemats 3amaun Ha u3MepeHue
uHpopMaIuu, 3aKIF0YEHHON B TEKCTE,
C O3UILIMH aJIPaBUTHOTO MOJIX01a

(B IpeAMOJIOKEHUN O PAaBHOM
BEPOSITHOCTH MOSIBJICHUSI CAMBOJIOB

B TEKCTE).

[TosicHATE HEOOXOIUMOCTH U CYITHOCTh
JTMCKPETU3alUU MPU XPaHEHUH,
nepeaadye U o0paboTKe JTaHHBIX

C IOMOILIbIO KOMITBIOTEPOB.
[IpuBOAUTH TPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEPHBIX K010B. KonnpoBath
U JIEKOJIUPOBATh COOOIIICHUS

C UCIIOJIb30BaHUEM PABHOMEPHBIX

Y HEPAaBHOMEPHBIX KOJOB.

Crtpouth npeuKCHBIE KOIBI.
KnaccudummpoBaTs cUCTEMBI
CUHCIICHHUS.

BbINOTHATH CpaBHEHUE YHCEN,
3aMMCaHHBIX B JBOMYHOM,
BOCBMEPUYHOM U IECTHAAUATCPUIHON
CUCTEMAaX CUUCIICHUS.

Ocy1ecTBIsATh NEPEBO] UUCEIT MEXKTY
JIBOMYHOM, BOCBMEPUYHOU
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CHUCTEMBbI CUUCIICHUSA. AJITOPUTM
nepeBoa 1eaoro urcia u3 P-udaHoit
CHUCTEMBbI CUUCIICHUS B ICCATUYHYIO.
AJNTOpUTM TIepeBOa KOHEUHOU P-nuHOi
Ipo0U B AECATUYHYIO. AJITOPUTM
nepeBoa Ie0ro Yruciia u3 JeCATUIHON
CHUCTEMBbI CUUCTIEHUS B P-nuHy10.
[lepeBoa KOHEUHOM JIeCATUYHOM TpOOHU
B P-uunyto. JIBonyHasi, BOCbMepHYHAas
U IIECTHAIIATepUIHAsT CUCTEMBI
CUYMCJICHUS, CBSI3b MEXTY HUMH.
ApudmeTrnyeckue onepanuu

B MIO3ULIMOHHBIX CUCTEMAaX CUYUCIICHUSI.
Tpouunas ypasnogeuiennas cucmema
cuucieHus. J{eouuno-oecamuunas
cucmema CUUCeHusl.

Konuposanue tekcroB. KonupoBka
ASCII. OnHOoGalTHBIE KOJUPOBKHU.
Crangapt UNICODE.

Komuposka UTF-8. Onpenenenue
UH(OPMAITMOHHOTO 00BheMa TEKCTOBBIX
COOOIICHU.

KoaupoBanue nzoopaxenuit. Ouenka
uH(OPMAIIMOHHOTO 00beMa
rpaduUecKuX JaHHBIX NP 3aJaHHBIX
pa3pelleHnH U TITyOuHEe KOJUPOBAHUS
upeta. L{BeToBbie Mojenu. BekTopHoe

Y [IECTHAIIIATEPUYHON CUCTEMAMHU
CUHCIICHHUS.

BBITIOTHATE ClTOKEHUE U BHIYUTAHUE
quCeJl, 3aUCAaHHBIX B JIBOUYHOM,
BOCbMEPUYHOM U IECTHAAATEPUIHOU
CUCTEMaX CUUCIICHHUSI.

Ocy1iecTBIsATh KOAUPOBAHUE TEKCTOBOM
uH(pOpMAaIH C TOMOIIBIO
KOJIMPOBOYHBIX TAOJINII.

Omnpenensate UHPOPMAITUOHHBIN 00bEM
TEKCTOBBIX COOOIIICHUN B Pa3HBIX
KOJUPOBKAX.

Bbruncnars pazMep 1IBETOBON HAIUTPHI
10 3HaYEHHUI0 OUTOBOM TITyOUHBI 1IBETA.
Onpenensite pa3Mepsl rpapuIecKux
(aiiI0B NMPU U3BECTHBIX PA3PEIICHUN U
riyOMHE KOJIMPOBaHUS I[BETA.
Brerancnsate nHGOpMaIMOHHBIN 00beM
1u(POBOIA 3BYKO3AIMKCH 110 YaCTOTE
JUCKPETU3ALUN, TTTyOMHE KOJIUPOBAaHUS
Y BPEMEHH 3aIHCH.

Ilpakmuueckue padomoi:

1. Juckpemuszayus epagpuueckoii
ungopmayuu.

2. Huckpemu3sayus 36yK0801i
ungopmayuu
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koaupoBanue. Dopmatsl rpapuuecKux
¢aitnos. TpexmepHas rpaduka.
®pakranbHasg rpaduka.

Konnposanue 3Byka. OneHnka
UH(OPMAIIMOHHOT0 00beMa 3BYKOBBIX
JTaHHBIX MIPH 33/I1aHHBIX 9aCTOTE
JUCKPETU3aLUU U Pa3psiAHOCTH
KOAMPOBAHUS

2.2

OcHOBBI anredpsI
JIOTUKU

14

Anrebpa noruku. [lonsitue
BbICKa3bIBaHMs. BbICKa3bIBaTCIIBHBIC
dbopmel (peaukaTsl). KBaHTOPHI
CYIIIECTBOBAHUSI U BCEOOITHOCTH.
Jlornueckue oneparuu. TaOmuIb!
UCTUHHOCTHU. JIornueckue BhIpaKeHusl.
Jlorudeckue TOXKIECTBA.
Jloka3aTeabCTBO JIOTUHYECKUX TOXKIECTB
C TIOMOIIBIO TAOJIUIl UCTUHHOCTH.
Jloruyeckue orepaiuu 1 ornepanuu
HaJl MHO>KECTBAMH.

3aKoHBI aNreOphl JTOTUKH.
DKBUBaJICHTHBIE MPE0Opa30OBaHUS
JIOTUYECKHUX BBIpaXeHUU. JIornueckue
YPaBHEHHS ¥ CHCTEMbl YPaBHEHHIA.
Jlornueckue (QyHKIMHU. 3aBUCHUMOCTH
KOJIMYECTBA BO3MOHBIX JIOTHYECKUX
(GYHKITUH OT KOJIMYECTBa apryMEHTOB.
[TosHBIE CHCTEMBI JIOTHYECKUX

[TpuBOIUTH MPUMEPHI DJIEMEHTAPHBIX

U COCTaBHBIX BBICKAa3bIBAHUM.
Paznuuarh BeICKa3bIBaHUS U IPETUKATHI.
YcranaBnuBaTh CBsI3b MEXKIY anreOpoit
JIOTUKU U TEOpUEl MHOKECTB.
Bbrancnars 3HaueHus JOTUYECKUX
BBIPAYKEHUI C JJIOTUYECKUMU
oTepanusMi KOHbIOHKIIUH,
JTU3BIOHKIIWW, UTHBEPCUU, UMIUTUKAIIUH,
HKBHUBAJICHIINH.

[IpoBOANTH aHANINU3 TAOIUI HCTUHHOCTH.
Ctpoutb TaOAMIIBI UICTUHHOCTHU
JIOTUYECKUX BBIPAXKECHUM.
Ocy1ecTBIsATh 5KBUBAJICHTHbIE
npeoOpa3oBaHuUsl JJOTHUECKUX
BBIPa)XEHUH C UCTIOIH30BAHUEM 3aKOHOB
anreOpsbl JIOTUKH.

OcymecTBasATh OCTPOEHNE
JIOTUYECKOTO BBIPAKEHUS C JaHHOU
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GyHKIUI.

Kanonnueckue Gpopmbl TOTHUECKUX
BbIpakeHUI. COBEPILICHHBIE
NU3bIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, ANTOPUTMBI UX
MOCTPOEHHMSI 10 TaOJINIIE UCTUHHOCTH.
Jlornueckue 31EMEHTHI B COCTaBe
koMmnbroTepa. Tpurrep. Cymmarop.
MHoropa3ps sl CyMMaTop.
[TocTpoeHune cxem Ha JIOTHYECKUX
3JIEMEHTAaX MO 3aJaHHOMY JIOTUYECKOMY
BBIPAXKEHUO. 3aIMHUCh JIOTUYECKOTO
BBIPAKEHUA 110 JIOTUYECKOU CXEME

Ta0JIMLIe ICTUHHOCTH U €r0
YIPOILLEHUE.

Pewrate mpocThie 1OrM4ecKue
YPaBHEHUS U CUCTEMBI YPABHEHU .
XapakTepu3oBaTh JOTUUYECKUE
AJIEMEHTBI KOMIIBIOTEDA.

IlosicHATH yCTPOUCTBO CymMMaropa

U TpUITEpA.

3anuchIBaTh JIOTHYECKOE BBIPAKEHHE
I10 JIOTUYECKOU CXEME.

CTpouTh CXEMBI Ha JTOTUYECKHUX
JIEMEHTAX I10 3aJaHHOMY JIOTUYECKOMY
BBIPAKECHMUIO.

Ilpakmuueckue padomoi:

1. Ilocmpoenue u ananuz maodauy
UCUHHOCIU 8 MADIUYHOM NPOYeccope

2.3

KomnreroTepHnas
apudpMeTruKa

[IpencraBneHue MeabIX YUCE B TaMSITH
KoMIibloTepa. OrpaHU4eHHOCTh
JMarna3oHa YKuces Ipu OTpaHuYCHUN
KOJIMYEeCTBa pa3psAnoB. [lepenonnenue
pa3psAaHON CeTKHU. be33HaKkoBbIE U
3HAKOBBIC JJaHHBIC. 3HAKOBBINA OHT.
JIBOUYHBIN JOMOJIHUTEIbHBIA KO
OTPUIATEIIbHBIX YUCE.

[ToOuTOBBIC TOTHYECKHE OTICPALIHH.
Jloruueckuit, apudmeTndecKkuit

u nukandeckuit casuru. [ludpoanue

[Tony4aTe BHyTpEHHEE MIPEICTABICHUE
LIEJIBIX U BEIIECTBEHHBIX YUCET

B [IAMSITH KOMIIBIOTEPA; OIPEACIISTH
10 BHYTPEHHEMY KOy 3HaUYCHHUE YUCJIA.
XapakTepu30BaTh 0€33HAKOBBIC

Y 3HAKOBBIE JAHHBIC.

[1osICHATH NOPSIOK BBINOJHEHUS
apuPMETHIECKUX OTIEPALIAA C IIETBIMH
Y BEIIECTBEHHBIMU YHUCIIaMHU

B IIPOLIECCOPE.

[IpuMeHsITh MOOUTOBBIE JIOTUYECKUE
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C MOMOIIIbIO TOOUTOBOM ONEpaALNU
«uckmovaromee NJIN».

[IpencraBiieHNe BEIECTBEHHBIX YUCEIT

B IaMSATH KOMIIbIOTEPA. 3HAYAILAS YaCTh
Y TIOPSIAOK YKcia. J(uana3oH 3HaueHU
BelecTBEHHbIX yucen. [Ipodiaemsr
XpaHEHUS BEIIECTBEHHBIX YHCEIL,
CBSI3aHHBIE C OTPAHUYEHHUEM KOJINYECTBA
pa3psnoB. BeinonHeHue onepanmii

C BEUIECTBCHHBIMH YHCIIAMH,
HAKOIUICHHE OIMOOK MPHU BHIYUCICHUIX

orepanuu.
XapakTepu30BaTh MPE/ICTABICHUE

U XpaHEHHE B TaMATH KOMIIbIOTEPA
BEILIECTBEHHBIX UHCEIL.

[TosicCHATH MPUYMHBI HAKOTUICHUS
OIMUOOK MPU BBIYUCICHUIX

C BEIICCTBEHHBIMH YHUCIIAMH.
Ilpakmuueckue padomui:

1. U3yuenue nopazpsaonoco MawurHo20
npeocmaeieHusi Yeavlx U 6euyeCmeeHHbIX
yucer

Utoro no pazneny

40

Paznen 3. AropurMsbl 1 IPOrpaMMUPOBAHUE

3.1

BBenenue
B POIPAMMHUPOBAHUE

16

Ornpenenenne BO3MOKHBIX PE3YJIbTATOB
paboThI MPOCTEHIINX aTTOPUTMOB
yIpaBJIEHUS UCTIOTHUTEIAMU

Y BBIYMCIIMTENBHBIX aJlTOPUTMOB.
OrnpeneneHue NCXOIHBIX JaHHBIX,

IPU KOTOPBIX aITOPUTM MOXKET J1aTh
TpeOyeMbIil pe3ysbTarT.

Dtarnbl pelieHus 3aj1a4 Ha KOMIbIOTEpE.
HNHCcTpyMEHTANIBHBIE CPEACTBA:
TPaHCHATOpP, OTJIAIUUK,
npodumupoBmuk. KoMmnumnsius

Y MHTEpIpeTalus MPOrpaMmm.
BuprtyanbHbie MalIuHbL
NuterpupoBanHas cpeaa pa3pabOoTKu.

BrICHATE pe3ynbTat paboThl
aJTopUTMa JJIsl UICTIOJTHUTEIS

NP 3aJJaHHBIX UCXOAHBIX JaHHBIX,
ONpPEACsATh BO3MOKHBIE UCXOIHBIC
JTAaHHBIE JJIs1 U3BECTHOTO pe3yJbTaTa.
[IpuBOAUTE IPUMEPHI AITOPUTMOB,
COZAEpXKaIIMX MOCJIEA0BATEIIbHBIE,
BETBSILIHNECS U IUKIINYECKUE CTPYKTYPBL.
AHaNMU3MpoOBaTh UKINYECKUE
AJITOPUTMBI JJI51 UCTIOJTHUTEIIS.
BoiienaTe 3Tanel peneHus 3a1a4m
Ha KOMIIBIOTEPE.

[10sICHATH CYIIHOCTH BBIICJIICHHBIX
ATAIIOB.
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MeTtonbl OTIaAKU TPOrPAMM.
Hcnonb3zoBaHue TpacCUPOBOYHBIX
Tabsui. OTiaag0YHbIA BEIBO/.
[lomaroBoe BBIMIOJHEHUE TPOTPAMMBI.
Touku ocra”osa. [IpocmoTp 3HaueHUN
NEPEMEHHBIX.

S3p1k mporpammupoBanus (Python,
Java, C++, C#). Tunbl JaHHBIX:
LIEJIOYUCIICHHBIE, BEIIIECTBEHHBIE,
CUMBOJIbHBIEC, JJOTHYeCKue. BeTBnenus.

CioKHBIC YCJIOBH. ]_II/IKHBI C YCIIOBHUEM.

ksl o mepeMeHHOM.
B3anmo3aMeHs1eMOCTb pa3InyHbIX
BUJIOB LIMKJIOB. IHBapHaHT UKJIA.
CocraBiieHE HHKIA C UCTIOJIb30BAHUEM
3apaHee ONpe/IeICHHOr0 HHBAPUAHTA
LUKIIA.

JIOKyMEHTHpOBaHHE MTPOrPaAMM.
Hcnonp30BaHnEe KOMMEHTAPHEB.
[ToaroToBka onucanus NporpamMMsbl

Y HHCTPYKUHH ISl TTOJIB30BATEA.
AATopuTMBI 00pa0OTKU HATYPAITBHBIX
YU CeJl, 3alUCAHHBIX B MMO3ULHOHHBIX
CHUCTEMAaX CUUCJIEHUS: pa30ueHue
3alMCH YUCIa Ha OT/IeNIbHbIE HU]PBI,
HaXO0XJECHUE CYMMBI U NPOU3BEICHUS
uudp, HaXOXKIeHHE MAKCUMAJIbHON

OTaxuBaTh MPOTPAMMBI C TIOMOIIIHIO
TPACCUPOBOYHBIX TAOIHUIL

U C MCIIOJIb30BaHNEM BO3MOXKHOCTEH
OTJIa9MKa CPEJIbI TPOrPAMMHUPOBAHHS.
CocCTaBIATh JOKYMEHTALUIO

Ha IPOTPaMMYy.

Pa3pabaTeiBaTh U peaiM30BbIBAThH

Ha S3BIKE MPOTPAMMHUPOBAHUS
JITOPUTMBI 00PaOOTKH IIEJBIX YUCET,
B TOM YHCJIC TEPEOOPHBIC aJITOPUTMBI.
PaspabaTeiBaTh IpOrpaMMbl

J1s1 00paOOTKY JaHHBIX, XPAHSIIIHXCS
B TEKCTOBBIX (paiinax.

Ilpaxmuueckue pabomoi:

1. Bvioenenue u oopabomxa yugp
Yeno2o YUCia 8 pa3IUYHbIX CUCTEMAX
CUUCTIeHUsL C UCNOTIL30BAHUEM ONEPAYULL
YeNoYUCTIEHHOU apupmemuKu.

2. Pewenue 3a0au memooom nepebopa.
3. Obpabomka OaHHbBIX, XPAHAUWUXCS

6 Qaiinax
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(MUHUMAIILHOW) TTUDPHI.
HaxosaeHue Bcex MpocThIX YHceNl

B 3a/1aHHOM Jihamnasone. [IpencraBienue
YKclia B BUI€ HA00pa MPOCTHIX
COMHOXHUTENEH. ANTOPUTM OBICTPOTO
BO3BEJICHUSA B CTETICHbD.

O6paboTka JaHHBIX, XPAHSAIUXCS

B (aitnax. TekcToBbIE U ABOMYHBIE
¢aiinbl. DaitioBbie IEpeMEHHbIE
(daiinoBsie ykazarenu). UteHue

u3 ¢aiina. 3anuch B aiin

3.2

BcnomorarensHbie
AJITOPUTMBI

Pazbuenue 3agaun Ha O3aaUH.
[ToamporpaMmel (IIpoLeypsl

u pyukiun). Pexypcus. PekypcuBHbie
00beKTHI (ppakTansl). PekypcuBHbIe
POIEAYPHI U PYHKIIUH.
Hcnonb3oBanue creka A opraHu3aluu
PEKYPCUBHBIX BBI30BOB.
Hcnonp30BaHne CTaHAAPTHOMN
OMOTMOTEKH SI3bIKA TPOTrPAMMHUPOBAHHS.
[Togxnrouenue OMOINOTEK
MOJIPOTpaMM CTOPOHHUX
npou3BoAUTENCH. MOLYJIBHBINA IPUHIAI
MIOCTPOCHHSI TIPOTPAMM

Pa30OuBath 3a7auy Ha Mo3a/1a4u.
OdopMIIATh JTOTUYECKU LIETTOCTHBIE
WM TIOBTOPSItOIIMECS (hparMeHThl
MPOrpPaMMBbl B BUJIE€ MTOATPOTPAMM.
[TosicHATH CYIIHOCTH PEKYPCUBHOTO
aJIropuTM™MAa.

HaxoauTs pekypcuBHBIE OOBEKTHI

B OKpYKaloIlleM MUPE.

Omnpenensite pe3yabTaT paboThI
MIPOCTOr0 PEKYPCUBHOIO AT OPUTMA.
Hcrnonp30BaTh CTaHAPTHBIE
OMOJIMOTEKHN MOANPOrPaMM SI3bIKa
IIPOrpaMMHPOBAHUS, OMOITNOTEKH
CTOPOHHUX MPOU3BOAUTEIICH.
[IpuMeHATh MOAYJIBHBIN NPUHIHII
pu pa3paboTKe MPOrpaMm.
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Ilpakxmuueckue pabomoi:

1. Ucnonvzoeanue noonpocpamm
CManHOapmuou OubIUOMeKU A3bIKA
NPOSPAMMUPOBAHUSL.

2. Pazpabomxka noonpozpamm.

3. Pexypcusnvie noonpozcpammei.

4. MoOynbHblil npuHYUN NOCMpPOeHUs.
npozpamm

3.3

YucneHHble MCTOAbI

Yucneunsle MeTOoAbl. TOUHOE

U TIPUOIMKEHHOE PEIIeHUsI 3a]1auH.
UucneHHbIe METObI PEIICHUS
ypaBHEHUI: METO1 iepedopa, METO.
MOJIOBUHHOTO JienieHus. [IpubmmkenHoe
BBIYHCJIEHUE JIJIMH KPUBBIX.
Brruncnenue momasnei gpuryp

C IOMOIIbIO YHUCJICHHBIX METOJ0B
(MeToa mpSIMOYTOJIbHUKOB, METO/T
Tpanenuit). [Touck makcumyma
(MHHEMYMA) QYHKIIUH OJTHOM
MIEPEMEHHON METOJIOM IMOJIOBUHHOTO
JICTICHUS

[TosICHATH IPUHITUIIBI PAOOTHI
YHCJICHHBIX METOOB, Pa3HUILY

MEX 1Y TOYHBIM U MPUOIMIKEHHBIM
PEIICHUSMH BBIYUCIUTEIIbHBIX
3a1ay.

Pa3pabaTeiBaTh 1 OTIIAXKHUBATh
MPOTrpaMMBbl, PEaTU3YIOIINe
YUCJICHHBIC METOJIBI PEIICHUS
ypaBHEHUM, MPUOTIUKEHHOE
BBIYHMCIICHUE JTUH KPUBBIX

u riomajei Guryp, IoucK MakcCumMyma
(MuHUMYMA) QYHKITIH OJTHOM
IIEPEMEHHOM.

Ilpakmuueckue pabomot:

1. Yucnennoe peuienue ypasHeuutl.
2. Ilpubnuscennoe gvluucieHue OnuH
Kpuswlx u niowaoet guzyp.

3. Ilouck makcumyma (MuHUMymMa)

dyuxyuu
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3.4 | Anroputmbl 00paboTKu S) O06paboTKa CUMBOJIBHBIX JAaHHBIX. Hcnonb30BaTh BCTPOCHHBIE (PYHKIIUU
CUMBOJIBHBIX JTAHHBIX Berpoennsie GpyHKINU sA3bIKA S3bIKA IPOTPAMMUPOBAHHUS

IpOrpaMMUPOBAHUS JIJIs1 00pabOTKHU JU1s1 00pabOTKH CUMBOJIBHBIX

CUMBOJIBHBIX CTPOK. AJITOPUTMBI CTpOK.

00pabOTKU CUMBOJIBHBIX CTPOK: Pa3pabaTsiBaTh U OTJIAXKUBATH

MIOJICYET KOJTMUYECTBA TOSBICHUH IPOTPaMMBI, PEATU3YIOIIHNE

CHUMBOJIa B CTPOKE, pa30MEHHNE CTPOKH TUTIOBBIE AITOPUTMBI 00PaOOTKH

Ha CIJIOBA 1O MPOOETHFHBIM CHMBOJIAM, CUMBOJIBHBIX JIAHHBIX H

TIOUCK TOJICTPOKH BHYTPH JaHHON a BBIOPaHHOM SI3BIKE

CTPOKH, 3aMEHA HAWJICHHOW MOACTPOKH | IIPOrpaMMHUPOBaHMUSL.

Ha JIpYTyIo CTpoKy. I 'eHepamms Bcex [Ipeo6pazoBeIBaTH YKCIHIA

CJIOB B HEKOTOPOM ali(haBUTeE, B CUMBOJIBHYIO CTPOKY

yJIOBJIETBOPSIIOIINX 3a/IaHHBIM 1 00paTHoO.

orpannuenusim. [Ipeo6GpazoBanue unucna | Ilpakmuueckue pabomet:

B CUMBOJIBHYIO CTPOKY U 00OpaTHO 1. Ilocumeonvhas obpabomka cmpox.
2. Obpabomka cmpok
C UCNONb308aHUEeM PYHKYUL
CMarHOapmuou OubIUOMeKU A3bIKA
NPOSPAMMUPOBAHUS.
3. I'enepayus eécex cnos,
V0081eMBOPAIOUUX 3A0AHHOMY
VCA08UIO

3.5 | Anroputmbl 00paboTKH 10 MaccuBbl ¥ IOCJIEI0BATEIBHOCTH [IpuBOUTH MPpUMEPHI OTHOMEPHBIX

MaCCHUBOB

ypcell. Berancienne 0000meHHBIX
XapaKTEPUCTUK JIEMEHTOB MacCHUBa
WJIM YU CJIOBOM MOCJIEeI0BATEIILHOCTH
(CyMMBbI, TPOU3BEICHUS, CPETHETO

Y IBYMEPHBIX MAaCCHUBOB.
[TpuBOIUTE MPUMEPHI 33724

13 IOBCEAHEBHOM JKU3HHU,
MpeanoaralonX UCIoJb30BaHNE
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apu(PpMETHIECKOTO, MUHUMAJIEHOTO
¥ MaKCHUMAaJIbHOTO DJICMECHTOB,
KOJIMYECTBA JIEMEHTOB,
YIOBJICTBOPSIIOIIUX 33 TaHHOMY
yciioBUI0). JINHEHHBIN MTOUCK
3aJIaHHOTO 3HAYCHUS B MacCHBE.
CopTrpoBKa 0JTHOMEPHOTO MaCCHBA.
[TpocThie METOABI COPTUPOBKHU
(MeTo my3bIpbKa, METOJT BBIOODA,
COPTHUPOBKA BCTaBKaMHU ).
CopTHUpoBKa CIUSHUEM.

BrIcTpast copTHpOBKa MaccHBa
(anroputm Quickcort).

I[BOI/I“IHBIﬁ IMONUCK B OTCOPTUPOBAHHOM

MaccCHBe.
JIByMepHBIE MaCCUBBI (MATPUIIBI).
AnTopuUTMBI 00paObOTKH IByMEPHBIX
MAaCCHBOB: 3aII0JIHEHHUE IByMEPHOTO
YHICIIOBOTO MACCHBAa IO 33JJaHHBIM
IpaBUJIaM, MOUCK dIeMEHTa

B IByMEPHOM MacCHUBE,

BBIYHCIICHNE MAKCUMYyMa
(MUHUMYMa) U CYMMBbI 3JIEMEHTOB
JIBYMEPHOT'O MacCHBa, EPECTAaHOBKA
CTPOK U CTOJIOIIOB JBYMEPHOTO
MacCcuBa

MaCCHBOB.

Pa3pabaTeiBaTh M OTIQKHBAThH
MIPOTPAMMBI, pEATU3YIOITUE TUITOBBIC
aNIrOpUTMBI 00paOOTKH OJHOMEPHBIX
U IBYMEPHBIX MaCCHBOB, Ha BEIOPAaHHOM
SI3BIKE TIPOTPAMMHUPOBAHUS.
Paspabameieamo npoepammoi

0J15 peulenust npoCMulX 3a0ay aHaIu3a
OAHHDbIX.

Ilpakmuueckue pabomuwi:

1. 3anonnenue maccusaa.

2. Boiuucnenue 0606uennvlx
Xapakxmepucmux Maccusa (4uciogou
noC1e008amebHOCMU).

3. Ilouck muHumanbHo2o
(MakcumanbHo20) dneMeHma 6 YUCi080M
maccuse.

4. Jluneunvlii nOUCK 3A0AHHO20
3HaueHus: 8 maccuae.

5. IIpocmuie memoowvl copmuposxu
maccuaa.

6. bvicmpas copmuposka maccuaa.

1. J{souumwlii nouck.

8. Obpabomka mampuy.

9. Ananuz oannwvix

Hroro no pazpeny

44
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Pa3nen 4. UndpopManoHHbIE TEXHOJIOTHHU

4.1 | O6paboTKa TEKCTOBBIX 6 TexcToBBIi Mpo1eccop. Pa3pabaTeiBaTh CTPYKTYpY JOKYMEHTA.
JTOKYMEHTOB PenakrupoBanue u popmMaTupoBaHue. Hcnonb30BaTh CpeicTBa aBTOMATU3ALIUN

[IpoBepka opdorpaduu v rpaMMaTUKK. | IPU CO3AAHUH IOKYMEHTA.
CpencTBa moucka 1 aBT0O3aMEeHbI [TpuMeHATh MpaBUIIa IIUTUPOBAHHUS
B TEKCTOBOM IPOLIECCOPE. MCTOYHUKOB U 0(hOPMIICHUS
Hcnonp30BaHue CTUIIEH. OoubauorpauyecKrx CChIIOK.
CTpyKTypUpOBaHHBIE TEKCTOBBIE [TpruHUMAaTh y4acTHE B KOJUIEKTUBHOMN
NOoKyMeHTbl. CHOCKH, OTJIaBJICHUE. paboTe HaJ TOKYMEHTOM.
KomnekTuBHas padota ¢ JokyMeHTaMu. | BBIMONTHATE HA00p U MPOCTYIO BEPCTKY
HNHcTpyMeHTBI pelieH3upOBaHHUs MaTEMaTUYECKUX TEKCTOB.
B TEKCTOBBIX Mporieccopax. O6naunsie | IIpakmuueckue pabomet:
cepsuchl. JlenoBas nepenucka. Pedepar. | 1. Bepcmka ookymenmog
[IpaBuia HUTUPOBAHUS KICTOYHUKOB U C MamemamuidecKkumu Gopmyramu.
odopmiteHUsT OUOIHOrpadUIeCKUX 2. Mnozocmpanuynvie OOKyMeHmbl.
ccbutok. OdopmiieHHe CIUCKa 3. Koanekmuenas paboma
auteparypsl. Cmanoapmoi ¢ OOKyMeHmamu
oubauoepagpuueckux onucaHuil.
3HAKOMCTBO C KOMIIBIOTEPHOU BEPCTKOM
TekcTa. TeXHHYEeCKHe CpeCTBa BBOJA
TekcTa. Cnenuanu3upoBaHHbIE CPECTBA
pPEIaKTUPOBAHUS MAaTEMATHIECKUX
TEKCTOB

4.2 | AHanu3 JaHHBIX 8 AHanu3 gaHHbIX. OCHOBHBIE 33]]a4U [IpuBOAMTE MpUMEPHI 337124 aHAIIN3A

aHaJIu3a JJAaHHBIX: TPOTHO3UPOBAHUE,
KJaccuukarus, KjaacTepus3alus,
aHaJIN3 OTKJIOHEHUH.

JTaHHBIX.
[TosicHATH Ha MpUMeEpax
MOCJIEIOBATENILHOCTD PEUICHHUS 3a1a4
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[TocnenoBaTeTbHOCTH PELICHHS 33124
aHaIM3a JaHHBIX: COOP MEPBUYHBIX
JAHHBIX, OYUCTKA U OIICHKA KaueCcTBa
JAHHBIX, BBIOODP W/UJIU TTOCTPOCHHE
MOJENH, MpeoOpa3oBaHUE TaHHBIX,
BU3YaIU3allHsl JaHHBIX, HHTCPIIPETAIUS
pe3ynbraToB. [IporpamMMHbIe cpeacTBa
U UHTEPHET-CEPBUCHI 1J11 00pabOTKH

W TIPEJICTaBIICHUS IaHHBIX. bobime
naHHble. MalHHOe 00y4ueHue.
Humennexmyanvhuiii anaiu3 OaGHHULIX.
AHaIU3 JaHHBIX C TTIOMOIIBIO
AJIEKTPOHHBIX Tabnuil. Beruucienue
CYMMBI, CPEIHETO apu(PMETHUECKOrO,
HauOOJBIIETr0 (HAUMEHBIIET0) 3HAUCHUS
nuarasona. Beraucienue

K02 PHUIIHEHTA KOPPEIISIIUN IBYX PSJIOB
nauHbX. [locTpoeHune cTondyaThIX,
JMHENYaThIX U KPYTOBBIX JIHATrPamMM.
[TocTpoenue rpadukoB GyHKITUH.
[TonGop nuHMYM TpeH A, pEIIeHHE 3a/1a4
IPOTHO3UPOBAHMSL.

HucneHHOe pelieHne ypaBHEHUN

C MMOMOIIBIO IT0100pa MmapameTpa.
OnTumMu3anms Kak MOMCK HAMTY4IIIEeTo
pEIIeHus B 3aJJaHHBIX YCIOBUSX.
IeneBas GpyHKIHS, OTPAaHUYCHUS.

aHaIu3a JaHHBIX.

Pewrate mpocThle 3aa4u aHAIIN3a
JAHHBIX C TIOMOIIIBIO AJICKTPOHHBIX
TalIuIIL.

Hcrnons30BaTh COPTUPOBKY U (DUITBTPHI.
Hcnonp30BaTh cpeAcTBa AEIIOBOMU
rpad¥Ku 1 HATJSTHOTO
MpeACTaBICHUS JaHHBIX.

Pemrate nmpocTeie pacueTHBIC

Y ONITUMM3AIMOHHBIC 32/1a41 C
MTOMOIIIBIO DJICKTPOHHBIX TAOJIHII.
Ilpakmuueckue pabomei:

1. Auanu3z oanmnwix ¢ nomouwsbro
9NIeKMPOHHBIX MaAodaUY.

2. Haznaonoe npedocmasnenue
pe3yibmamos Cmamucmu4ecKoll
00pabomru OaHHLIX 8 8Ude OUACPAMM
cpedcmeamu pedaKkmopa d1eKmpOoOHHbIX
maoauy.

3. Iloobop nunuu mpenoa,
NPOCHO3UPOBAHUE.

4. Yucnennoe peuierue ypasHeHu

¢ nomMowwvio nodbopa napamempa.

5. Pewenue 3a0au onmumusayuu

C NOMOWbIO INIeKMPOHHBIX MAOIUY
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JlokanbHbIE U TI00ATBHBI MUHUMYMBI
nesneBoi GyHkiuu. Pemenne 3amau
OINTUMH3ALIMH C TOMOILBIO
AJIEKTPOHHBIX TaOJIHUIL

Uroro no pazgeny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136
YACOB IIO ITPOI'PAMME
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11 KJIACC
HaumenoBanue
Ne KomunuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pas3aenoB U TEM [IporpammHoe conepxanue
/o 4acoB o0yyaromuxcs

y4eOHOr o rpeaMeTa

Pa3nen 1. TeopeTudyeckne 0CHOBbI HH(POPMATHKHI

11

Nudopmarus
1 uH(pOPMAaIMOHHbIE
IPOLIECCHI

10

Teoperndeckre MoaXoAbl K OLICHKE
KOJIM4YeCTBa UH(POPMAITUH.

3aKoH aJIIMTUBHOCTU UH(GOPMAITUH.
®dopmyna Xaptiu. Mapopmarus

U BeposiTHOCTh. Dopmyna [llennona.
AJNTOPUTMBI CXKAaTHS TAHHBIX. AJITOPUTM
RLE. Anroputm Xaddmana. Anroputm
LZW. ANTropuTMBI CKaTHsl JAHHBIX

C IOTEPSIMU. Y MEHBIIICHUE TITYOUHBI
KoJupoBaHus 11BeTa. OCHOBHBIC HJICH
anroputMoB cxkartus JPEG, MP3.
CxopocTb nepeiaun JaHHBIX.
3aBUCUMOCTb BPEMEHH NEepeaaun

OT HH(POPMAITMOHHOTO 00BEMa JaHHBIX
U XapaKTEPUCTHUK KaHaJla CBS3H.
[TpyyrHBI BOSHHKHOBEHUS OIITHOOK
Ipu nepenayde gaHHbIx. Kospl,
MO3BOJISTIONITME OOHAPYKUBATh

Y UCIIPABIIATH OIIMOKH, BOSHUKAIOIIIHNE
pu nepeaayde NaHHbIX. Paccrosinue
XsmmuHra. Konuposanue

¢ moBTOpeHueM 6uToB. Kol

XapakTepu3oBaTh pa3InyHbIC
TEOPETUYECKUE MOJIXOIbI K OLICHKE
KOJIM4ecTBa UHGOPMAIIUH.

OnuceIBaTh U3y4aeMbI€ AITOPUTMBbI
CKaTusl JaHHBIX, CPABHUBATh
PE3YIBTATHI UX PAOOTHI.

Pewrate 3a1aum Ha ornpeesieHue
BPEMEHHU IIepeaadyu JaHHBIX 110 KaHAIly

CBA3H C U3BCCTHBIMU XaPAaKTCPUCTUKAMMH.

[TosiICHATE MPUHITUIIBEI OOHAPYKEHUS
Y UCTIPABJICHUS OMMUOOK IIPH Mepeiaye
JIAHHBIX C IIOMOIIBIO
MTOMEX0YCTOHYUBBIX KOJOB.
[TosicHsATH 3HaYEHUE TTIOHATUI
«CUCTEMay, «IOJACUCTEMAY,
«CUCTEeMHBIHN 3P herT?,
«YTIpaBJICHUEY; 3HAUECHHUE 00paTHOM
CBSI3U JIJISI JOCTHKEHUS 1SN
YIIPaBJICHUS.

Ilpakmuueckue padbomeut:

1. Corcamue oanmnwix ¢ noMowbIO
aneopumma RLE.
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X3MMMUHrA.

Cuctembl. KOMIIOHEHTBI CUCTEMBI U UX
B3auMozerncTre. CucteMHbiit 3P dexrT.
VYnpasnenue kak HHPOPMaLMOHHBIH
npoiiecc. OOpatHast CBsI3b

2. Corcamue OAHHBIX C NOMOWBIO
ancopumma Xaghpmana.

3. Corcamue danmvix c nomepsamu
(ancopummor JPEG, MP3).

4. Ilomexoycmoiiuugvle KoObl

1.2

MonenupoBanue

Mopaenu u mogenupoBanue. Llens
MOJCITUPOBAHUS. AJICKBATHOCTh
MOJIEIH MOJICTIUPYEMOMY OOBEKTY
WJIH TIPOIIECCY, 1S MOJICTUPOBAHUS.
dopmanuzanys NpUKIaJIHbIX 33/1a4.
[IpencraBnenue pe3yabTaToB
MOJICTUPOBAHUS B BUJIE, YIOOHOM

JIJIs1 BOCIIPUSITUSI YEJIOBEKOM.
I'paduueckoe npencrapieHue JaHHBIX
(cxeMbl, TaOIHIIBI, TPadUKH).

I'padsr. OcHoBHBIC MTOHATHS. Bubl
rpados. Onucanue rpadoB ¢ TOMOIILIO
MaTpHUI] CMEKHOCTH, BECOBBIX MaTpPHII,
CIIMCKOB CMEKHOCTHU. Perienue
ANTOPUTMUYECKUX 33124, CBA3aHHBIX
¢ aHanm3oM rpadoB (OCTpoeHHE
ONTUMAJIBHOTO IyTH MEXK1y BEPIIMHAMU
rpada, onpeaenenrne KoJInIecTBa
Pa3IMYHBIX MyTEH MEXTY BEpIIUHAMU
OPUEHTHUPOBAHHOTO ALUKINYECKOTO
rpada).

HepeBbsi. bunapHoe nepeBo. JlepeBps
noncka. Criocoosl 00X0/1a iepena.

OnpenensaTs HOHSATUS «KMOJIEIIbY,
«MOJICTIMPOBAHUEY.
Knaccudunuposats Mmoaenu

0 3aJJaHHOMY OCHOBAHHUIO.
OnpenensTh 1eJib MOJICTIUPOBAHUS

B KOHKPETHOM CllyYae.

[TpuMeHsITh aNrOPUTMbI HAXOXKICHHUSI
KpaTyalluX MMyTel MeXy BepIIMHAMHU
OpPUEHTUPOBAHHOTO rpada.
[IpuMEHSTh AITOPUTMBI OIIPEICIICHUS
KOJIMYECTBA PA3JIUYHBIX IyTEH MEKY
BEpUIMHAMH OPUEHTUPOBAHHOTO
aIMKJINYeCKOoTo rpada.

[IpuBOOUTH IPUMEPHI UCTTOIB30BAHUS
JIEpPEeBBEB U TpadOB MPHU ONMUCAHUH
00BEKTOB U MPOLIECCOB OKPYKAIOILIETO
MUpa.

Ctpouts nepeBo nepedbopa BApUaHTOB.
XapaKkTepu30BaTh UTPY KaK MOJAEIb
HEKOTOPOW CUTYyalllH.

JlaBaTp ornpeneneHne BEIMTPhILIHON
CTpaTeTUHu.

OnuchIBaTh BHIUTPHILIHYIO CTPATETHIO
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[IpencraBnenue apupmeTHIecKuX
BBIPA)KCHUH B BUJIE JIepeBa.
JIMCKpETHBIE UTPHI ABYX UTPOKOB

¢ nosiHoOM uHpopmarnuei. [Toctpoenue
nepeBa rnepedopa BapuaHTOB, OMMCAHHUE
CTpaTeruu Urpbl B TaOIUYHON popme.
BEIMrphInTHbIe ¥ IPOUTPHIIITHBIE
MO3UIMH. BEIUTPBIITHBIE CTPATETHH.

CpGIICTBa HCKYCCTBCHHOI'O MHTCJIJICKTA.

CepBuChl MAIIMHHOTO MEPEBO/IA

Y pacrio3HaBaHUsl YCTHOU peyw.
KoruutuBHbIE CEPBUCHI.
NnenTudukamms u nouck
U300paKeHUH, pacrioO3HaBaHUE JIUII.
Camoo00yyaronuecs: CUCTEMBI.
HckycCTBEHHBIN HHTEIIICKT

B KOMIIBIOTEPHBIX UTPaX.
Hcnonbp3oBanue METOIOB
HCKYCCTBEHHOI'O UHTEJUIEKTA

B 00YyYaOIINX CHCTEMaX.
Hcnonp3oBaHue METOIOB
VCKYCCTBEHHOI'O MHTEIICKTa

B poOOoTOTEXHUKE. VIHTEpHET BEIIeH.
[lepcriekTHBBI pa3BUTHS
KOMIBIOTEPHBIX NHTEJUIEKTYaJIbHBIX
CHCTEM.

Heiiponnsie cetn

B 33J]aHHOM UTPOBOM cUTyaluu B popMme
JiepeBa WK B TaOIMYHON dopMme.
[ToSCHATH MOHATUA «MCKYCCTBEHHBIN
HUHTEJUICKTY, «MAIlIMHHOE 00yUYeHUe.
[IpuBOAUTE MPUMEPHI 33724, PEIIAEMBIX
C IOMOIIBIO UCKYCCTBEHHOI'O
WHTEJUIEKTA.

Ilpakmuueckue padomot:

1. Ilouck @viuepwiuiHot cmpamezuu

8 Uepe ¢ noIHOU UHGopmayuel.

2. Cpedcmea uckyccmeenHo2o
unmesniekma

Hroro no pazpeny

18
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Pasjaen 2. AropuTMbl M IPOrpaMMHUpPOBaHHE

2.1 | DnemeHTHI TEOPHH 6 dopmanuzanus NOHATUS aITOpUTMA. [TosICHATB MOHATUSI «BEIYUCIUTEIIBHBIN
aJITOPUTMOB Mamuna TelopuHra Kak yHUBEpcaibHas | MPOILECC, «CI0XKHOCTD aJrOpUTMay,

MOJIEJIb BEIUUCIICHUM. «3(pheKTUBHOCTH AITOPUTMA.
Tesuc Yepua—Twropunra. [TpuBoauTh MpUMEpHI 3P HEKTUBHBIX
OneHka CIoKHOCTH BbIUUCIIEHUH. aJITOPUTMOB.
Bpewms paboTel 1 00beM uctionbdyemoir | COCTaBIIATH IPOrpaMMBl JJIs1 MAIUHBI
naMsTH, UX 3aBUCUMOCTh OT pa3Mepa ThropuHra.
UCXOAHBIX AaHHBIX. O1leHKa JlaBaTh OLIEHKY CJI0KHOCTH U3BECTHBIX
ACUMIITOTUYECKON CIO0KHOCTH aJITOPUTMOB.
aIrOPUTMOB. AJITOPUTMBI Ilpakmuueckue pabomot:
ITOJIMHOMUAJIBHOM CJI0KHOCTH. 1. Cocmasnenue npocmou npocpammsi
[Tepe6opubie anropuTmsl. [Ipumepsr ot mawunwl Toropunea
Pa3JIMYHBIX AITOPUTMOB PEIICHUS
OJIHOM 3a7a4M, KOTOPHIE UMEIOT
Pa3JIMYHYIO CJI0KHOCTh

2.2 | ATropuTM™MBbl 28 [Torck mpoCTHIX YKCEN B 3aJAaHHOM Hcrnonp30BaTh aNrOPUTM «PELIETO

U CTPYKTYPBI JaHHBIX

JMarna3oHe C MOMOIIBIO aJITOpUTMa
«pemieTo DparocdeHar.
MHoropa3psaHble 1eJble Yncha,
3a/1a9M IJTMHHON apu()METHKH.
CnoBapu (accollMaTHBHBIE MAaCCUBHI,
OTOOpaXKEHUS). XOII-TAOTHIIBI.
[TocTpoenwue andaBUTHO-9aCTOTHOTO
CJ0Baps IJis 3aIaHHOTO TEKCTA.
Crexu. AHanu3 npaBUIbHOCTH
CKOOOYHOT0 BRIpaKeHHUA. Beruucienue

Opatochena s Moucka MpoCThIX
qycen B 33IaHHOM JIMarna3oHe.
[TosicHsATH IPUHIIUTIBI 00PAOOTKH
MHOT'OPa3psIAHBIX LEIbIX YUCET

Y PEaJIn30BbIBaTh COOTBETCTBYIOIINE
aJIrOPUTMBI Ha SI3bIKE
IpOrpaMMHUPOBaHUSL.

[IpumenaTs cnoBapu
(accouMaTUBHBIE MACCHUBBI,
oTOOpaXkeHus1) B 3a/1auax 0o0pabOoTKU
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apu(PMETHIECKOTO BBIPAKEHUS,
3alMCaHHOIO B MOCT(PUKCHOM hopme.
Ouepenu. Mcnionp3oBaHue odepean
JUTSI BpEMEHHOTO XPaHCHUS TaHHBIX.
Anroputmsl Ha rpadax. [Toctpoenue
MUHHMAaJILHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO Tpada.
KonandecTBO pa3iuMuHbBIX yTeH MEXTY
BEPIIMHAMH OPUCHTUPOBAHHOTO
AIMKIMYECKOTO Tpada. AITOpUTM
Henkctpsl. JepeBps. Peanuzanus
JiepeBa C MOMOIIBIO CCHUTOYHBIX
CTpYKTYp. [IBonuHbIe (OMHApHBIC)
nepesbs. [loctpoenue nepesa

JUTSI 33JTAHHOTO apu(PMETHIECKOTO
BbIpayKeHUs1. PeKypCcUBHBIEC AJITOPUTMBI
o0Oxona nepeBa. Mcnonap3oBaHue creka
U odepeu I 00xoaa JaepeBa.
JlnHamMudeckoe mporpaMMHUpPOBAHHE KaK
METOJ] pEeLIeHMs 33/1a4 C COXPaHEHUEM
IPOMEKYTOUYHBIX PE3YJIHTATOB. 3a/1a4H,
pelaeMble ¢ MOMOIIBI0 TUHAMUYECKOTO
IPOTPaMMHPOBAHUS: BEIYUCIICHHUE
PEKYPCUBHBIX (DYHKIIHH, TOACUET
KOJIMYECTBA BAPUAHTOB, 33/1a91
OTITUMHU3AITIH

JTAHHBIX.

BBINOJIHATE IPOCTON aHaIU3 TEKCTA
Ha €CTECTBEHHOM $SI3bIKE, B TOM YHUCJIE
C UCIIOJIb30BAHUEM PETYIISPHBIX
BBIPAKCHU.

[TosICHATH MPUHIIUTIBI PAOOTHI CTEKA
U OYepe/Id, UCTIOIB30BaTh CTEKU

U OYepeiu JJIsl peIIeHuUs
ANTOPUTMUYECKUX 3a]1a4.
Peanu3oBbIBaTH M UCITOIB30BATH
NBOMYHbIE (OMHAPHBIE) NEPEBBS

U Tpadbl 11 perieHus 3a1ad
00pabOTKU JTaHHBIX.

Hcnonb3oBaTh TUHAMUYECKOE
IPOrpaMMHUpPOBaHHE

JUTSI BBIYMCIICHUS] PEKYPCUBHBIX
byHKIUH, TocUeTa KOJINYECTBA
BapUAHTOB M PEUICHUS 3a/1a4
ONITUMM3AIIHH.

Ilpakmuueckue pabomuwi:

1. Ilouck npocmuix uucen 6 3a0aHHOM
ouana3sowue.

2. Peanuzayus eviuucienuii

C MHO20PA3PAOHBIMU YUCTIAMU.

3. Ilocmpoenue angasummo-
YacmMomHo20 C108apsi 015 3A0aAHHO20
meKkcma.
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4. Ananuz mexcma Ha ecmecmeeHHOM
A3bIKe.

5. Buiuucnenue apugpmemuueckozo
8bIPAdICEHUS, 3ANUCAHHO20

6 nocmeuxcHotl gpopme.

6. Ucnonvzosanue ouepeou.

1. Ucnonvzosanue depesves

0151 BLIYUCTICHUS APUDMEMUYLECKUX
BbIPAIHCEHULL.

8. Buiuucnenue onunvl kpamuaiuie2o
nymu mexcoy eepuiuHamu spaga
(aneopumm Jetikcmpuol).

9. Buluucnenue pekypcuenvix (yHKYull
C HOMOUWBIO OUHAMUYECKO20
NPOSPAMMUPOBAHUS.

10. I1loocuem konuuecmea éapuanmos
C HOMOUWBIO OUHAMUYECKO20
NPOSPAMMUPOBAHUS.

11. Pewenue 3a0au onmumuzayuu

C HOMOUWBIO OUHAMUYECKO20
nPOSPAMMUPOBAHUS

2.3

OCHOBBI O00OBEKTHO-
OPHUECHTHPOBAHHOTO
IPOTrPaMMHUPOBAHUS

16

[TonsgaTe 06 0OBEKTHO-

OPUEHTUPOBAHHOM IPOrPAMMHUPOBAHUH.

OO0OBekThI U Kiacchl. CBoOMCTBA

1 METOJIbI 00BEKTOB. OOBEKTHO-
OPUEHTHUPOBAHHBIN aHAJIN3.
Pa3paboTka nmporpaMm Ha OCHOBE

[TosicHATH OCHOBHBIC MPUHIIUATIBI
00BEKTHO-OPUEHTHUPOBAHHOT O
IPOTrPaMMHUPOBAHHSL.
[TpoexTrpoBaTh ¥ UCTIOIB30BATH
MPOCTHIE KJIACCHI OOBEKTOB.
[TpoexTrpoBaTh UEPAPXUH KIIACCOB
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00BEKTHO-OPUEHTUPOBAHHOTO MOJIX0/1A.
Hukarncyssiuuys, Haciue10BaHue,
noJMMOp(hU3M.

Cpensbl 6bICTpOI pa3pabOTKU IPOTPaMM.
[IpoexTupoBanue uurepderica
noJib3oBaress. Mcnoap30BaHne rOTOBBIX
YIPaBIISEMbIX 3JIEMEHTOB

JUISl TOCTpOeHUs uHTEpdeiica.

0O0630p SA3BIKOB MPOTPAMMHUPOBAHUSI.
[TonsTre 0 mapaaurmax
IPOTPaMMHPOBAHUS

JUIS OTIMCAHMS IIPEIMETHON

obnacT.

Pa3pabaTeiBaTh MpOrpaMmMbl

c rparueckuM uHTEpPEHCcOM.
N3y4aTh BTOPOU A3BIK
IPOrpaMMHUPOBAHUS

Ilpakmuueckue pabomul:

1. Hcnonvzosanue 20moswix Kiaccos
8 npozpamme.

2. Pazpabomka npocmoii npocpammol
C UCNONIb308AHUEM KIACCOS.

3. Paspabomka knacca, ucnonv3yroujeco
UHKANCYIAYUIO.

4. Pazpabomka uepapxuu Kiaccos.

5. Paspabomka npocpammol

¢ epaguyeckum unmeppeticom

Hroro no pazgeny

50

Pazjnen 3. UndopmaniuoHHbIe TEXHOJIOTHH

3.1

KomMneroTepHo-
MaTEMAaTHYECKOe
MO/ICJIMPOBAHHUE

8

DTanbl KOMIBIOTEPHO-MATEMATUYECKOT O
MOJEIUPOBAHUS: TIOCTAHOBKA 3a/1a4H,
pa3paboTka MOJIeN, TECTUPOBAHUE
MOJIEJIN, KOMITBIOTEPHBIN

HKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB
MOJIEJIUPOBAHUSI.

Jluckpetu3zanus mpu MaTeMaTH4YeCKOM
MOJEIUPOBAHUYN HEMPEPHIBHBIX
nporeccoB. MoJieTMpoBaHUEe JBUKEHUS.

BoiienaTe 3Tansl KOMIBIOTEPHO-
MAaTeMaTH4YE€CKOr0 MOJIECIIUPOBAHUS

Y PEaIn30BbIBATh UX C IOMOIIBIO
MIPOrPaMMHOTO OOECTICUCHHS.
[losicHATh HEOOXOIUMOCTh U CYLTHOCTh
JUACKPETHU3ALNH IPU PELICHUU
BBIYMCIIATENBHBIX 33/1a4 C TOMOUIBIO
KOMIIBIOTEPOB.

Hcnonp30BaTh UMATALIMOHHOE
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MonaenupoBaHue GUOJIOTUTYECKUX
cucteM. MaTtemMaTudeckue MoJAeIu

B DKOHOMHKE. BrIuncinTensHbIe
AKCTIIEPUMEHTHI C MOJICIISIMHU.
O6paboTka pe3yabTaToOB YKCIIEPUMEHTA.
Metoq HaMMEHBIIINX KBAPaTOB.
O1ieHKa YMCIIOBBIX TAPAMETPOB
MOJCITUPYEMBIX O0BEKTOB

U mipolieccoB. BoccranoBneHue
3aBUCUMOCTEN 1O pe3yjbTaTaM
AKCIIEPUMEHTA.

BepositHocTHBIE MOIETN. METOBI
Momnte-Kapmo. Imuranmonnoe
MojenrpoBanue. CUCTEMBI MaCCOBOIO
00CITy)KMBaHUS

MOJICJIMPOBAHHE, B TOM YHCIIC

Ha OCHOBE BEPOSITHOCTHBIX MOJIEIIEH.
OOpabaTeIBaTh pe3ynbTaThl
IKCIIEPUMEHTA.

Ilpaxmuueckue pabomeut.

1. Mooenuposarnue 0sudicerus.

2. Mooenuposanue 6uoiocuyeckux
cucmem.

3. Umumayuonnoe mooenuposarue
¢ nomowvio memooa Monme-Kapio.
4. Obpabomka pe3y1bmamos
9KCnepumenma

3.2

ba3er manHbBIX

10

TaGnuunbie (peNnsauoHHbIC) 0a3bI
naHHbBIX. Tabauia — mpeacTaBiIeHUE
CBEJIEHUNA 00 OHOTHIHBIX OOBEKTAX.
IToste, 3anuce. Kirou Tabnunel. Padora
C TOTOBOM 0a30M JTaHHBIX. 3aIIOJJHEHHE
6a3b1 naHHbIX. [Touck, cOpTHpOBKA U
buIbTpanys TaHHBIX. 3aPOCHI

Ha BEIOOPKY TAaHHBIX. 3aIIPOCHI

C mapaMeTpaMu. BerauciasieMbie moJis

B 3aIlpocax.

Mmuorotabanunsie 0a3bl JaHHBIX.
Tunsel cBsizelt MeX Iy TaOIUIIaMU.

XapakTepu3oBaTh 0a3y TaHHBIX KakK
MOJIETb IPEAMETHOM 00JIaCTH.
[IpoexTHpoBaTh MHOTOTAOIUYHYIO 023y
JaHHBIX.

OcymiecTBIATh BBOJ U PEIAKTUPOBAHHE
JTAHHBIX.

OcymecTBIsATh COPTUPOBKY, ITOUCK

1 BBIOOD JTAaHHBIX B TOTOBOM 0a3e
JAHHBIX.

dopMHpOBaTH 3aMPOCHI HA TIOUCK
JAHHBIX B CPEJIe CUCTEMBI YIIPABICHUS
0a3aMM JaHHBIX.
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Buentnaunit kimrod. I{emocTHOCTE 6a3bl
JAHHBIX. 3aIPOCHl K MHOTOTAOINYHBIM
0a3aM JaHHBIX

VYrpansath 6a30ii JaHHBIX

C TTOMOIIIBIO TIPOCTHIX 3aIIPOCOB

Ha s3bike SQL.

[TosicHATH 00J1aCTH MPUMEHCHUS,
JIOCTOMHCTBA U HEJOCTATKH
HEPEJIAIMOHHBIX 0a3 TaHHBIX

B CPAaBHCHUU C PEIISIIMOHHBIMHU.
Ilpakxmuueckue pabomoi:

1. Paboma c comosoti 6a30ti OGHHbIX.
2. Paspabomka mrocomabauuHot 6a3vl
OQHHUIX.

3. 3anpocul k MHO2OMAbOIUYHOL ba3e
OQHHUIX.

4. Vnpaenenue OaHHbIMU C NOMOUBIO
azvika SQL

3.3

Beb-caiiTel

14

HNuTepuer-ipunoxenuns. [lonsatue o

CEpBEPHOU U KJIMEHTCKOM YaCTAX CauTa.

TexHONOTusT «KIUEHT — CEPBEPY, €€
JIOCTOMHCTBA U HeTOCTAaTKH. OCHOBBI
s3pika HTML 1 kackaaHBIX TaOJINII
ctuneit (CSS). Cuenapun Ha s3bIKE
JavaScript. ®opmbl Ha BeO-CTpaHHIIE.
Pa3menenne Be6-caiiToB. Ycnyra
XOCTHHTA. 3arpy3ka (aityioB Ha CalT

[TosICHATH MPUHITUIIBI TEXHOJIOTUH
«KJTMEHT — CEpPBEP» Ha MPUMEPE
B3aUMOJICHCTBUS Opay3epa

u BeO-cepBepa. Co3maBarh MpoCThIe
BeO-CTpaHUIIBI, UCIIOIB3YS S3bIK
pasmetku HTML, kackagHbie TaOIHIIBI
CTUJICH U CLICHAPHUU Ha S3bIKE
JavaScript. OnMChIBATh TEXHOJIOTHIO
pa3MeNIeHUs CAauTOB B ceTH IHTEpHET.
Ilpakmuueckue padbomut:

1. Cozoanue mexcmosoii
6€0-CmpaHuybl.
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2. CozoaHue 6eb-cmpanuyul,
sKAOUAOW el My1bmumMeOUutiHble
00vexmul (PUCYHKU, 38YKOBblE OAHHbIE,
8U10€0).

3. Ogpopmnenue cmpanuyvi ¢ NOMOUBIO
KACKAOHbIX mabauy cmuell.

4. Hcnonvzosanue cyenapues Ha sA3biKe
JavaScript

3.4

KomnrerotepHnas
rpaduka

BBoa uzo0paxeHuii ¢ HICIIOIb30BaHUEM
Pa3IMYHBIX [UGPOBBIX YCTPOIMCTB
(undpoBbIX PoToannapaTtoB u
MUKPOCKOIOB, BUAEOKAMEP, CKAHEPOB
U IPYTUX YCTPOMCTB).

I'paduueckuii pegakrop. Paspemenue.
Kanpuposanue. McrnipaBnenue
nepcneKkTuBkl. [ 'ucrorpamma.
Koppeknus ypoBHEM, KOPPEKIIHS LIBETA.
OObeciBeunBaHue BETHHIX
n3o0paxxenuit. Perymis. Paborta

¢ obnacTsMu. OUIBTPHI.
MHorocoiHbIe H300paKeHHS.
TekcToBble ciion. Macka cios.
Kanansl. CoxpaHeHue BblJIETIEHHON
obmactu. [ToaroroBka uiumFOCTpaIiui
TU1s1 BeO-CaliTOB. AHMMUPOBAHHBIE
U300paKeHHUSL.

Bekropnas rpaduka. [[puMHUTHUBBI.

BBINOJTHATH OOITYFO KOPPEKITHIO
U(POBBIX U300pAKEHUN.

[TprMEeHATH HHCTPYMEHTHI
rpaduueckoro perakTopa K OTaeIbHbIM
00J1acTAM U300pakKeHUSI.

Ctpoutb MHOTOCIIONHBIE U300paXKEHUs
C MCTIOJIb30BAaHUEM MacCOK, TOTOBHUTH
WUTIOCTPALIAU TSI pa3MEIICHHUS

Ha BeO-caliTax, co3aaBaTh
aHUMUPOBAHHBIC U300PAKEHHUS.
Co3naBaTh BEKTOPHBIE H300paXKEHUS

C TIOMOIIBIO PETAKTOPa BEKTOPHOM
rpadyiKu WM HHCTPYMEHTOB
TEKCTOBOTI'O MPOIECCOpa.
Ilpakmuueckue padomuwi:

1. Obpabomxa yughposwix pomoepaguii
(kadpuposanue, ucnpasieHue
nepcneKmuesl, KOppeKyus yposHell,
KOppeKyusl yeema,).

50



denepanpHas padouas nporpamma | Madopmaruka. 10-11 kmacchl (yriryOjeHHBIH YPOBCHB)

N3MeneHue nopsaka dJIeMEHTOB.
BripaBHUBaHuUE, pacipeneicHue.
I'pynmiupoBka. Kpussie. @opmaTtsl

BEKTOPHBIX PUCYHKOB. Hcrionb3oBaHue

KOHTYpOB. BekTopu3aius pacTpoBbIX
U300paKeHU.

[TpuHUIUITBI TOCTPOCHUS

U PEJAKTUPOBAHUS TPEXMEPHBIX
mozeneld. CeTouHble MOCIIH.
Marepuansl. MonenupoBanue
HCTOYHUKOB OCBEILICHUS.

Kamepbl. A1AUTUBHBIE TEXHOJIOTHH
(3D-nipunTepsl). ITonstue

0 BUPTYaJIbHOM peasbHOCTU

U JIONIOJTHEHHOM peanbHOCTH

2. Pemywv yughposvix pomoepadghuii.
3. Muozocnoiinble uzobpasxiceHusl.

4. AHUMUposanuvle U300PANCEHUSL.

5. Bexmopnas epagpuxa

3.5

3D-MoaenupoBaHue

[IpyHIMITBI TOCTPOCHUSA

U PEIAKTUPOBAHUS TPEXMEPHBIX
Mozeier. CeToYHbIE MOIEIIH.
Marepuansl. MoaenupoBaHue
VCTOYHUKOB OCcBelleHus1. Kamepsl.
AJIUTUBHBIE TEXHOJIOTHU
(3D-mipuHTEPH).

[IoHsATHE O BUPTYyaIbHOU PEATBHOCTH
Y IOITOJTHEHHOW PEAIbHOCTH

[1osiICHATh IPUHLIUITBI HOCTPOEHUS
TPEXMEPHBIX MOJIEIIEH.
BhINIOTHATH ONEpaliu 10 MOCTPOEHUIO
Y PEIAaKTUPOBAHUIO TPEXMEPHBIX
MOJICIIEH.

Pa3zmemaTte Ha BUpTyaapHOU
CLICHE UCTOYHUKHU OCBEILICHUS

Y KaMepBl.

[IpuBOAUTE IPUMEPHI
VCTIOJIb30BAHUS TEXHOJIOT U
BUPTYaJIbHOM U JONIOJIHEHHOU
PEaTbHOCTH.
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Ilpakmuueckue padbomot:

1. Coz0anue npocmuix mpexmepHvix
Mmooerel.

2. CemouHvie mooeu.

3. Penoepune

Uroro no pazaeny 48
PesepBHOE Bpems 20
OBIIEE KOJIMYECTBO 136
YACOB TIO ITPOTPAMME
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IEPEYEHB (KOIUPUKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3SOBAHUS Y DJIEMEHTOB
COJIEP)KAHMS IO UTHO®OPMATHUKE

JUis IpoBEIEHUsI €AUHOTO FOCYIapCTBEHHOIO dK3aMeHa 110 HH(popMaTuke (aajiee —
EI'D mno wunHdpopmartuke) HCHOIB3YyeTCS TNepedeHb (KOAU(PUKATOP) MPOBEPSIEMBIX

TpeOboBaHUN K

pe3yiabTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTENIbHOM IPOrpaMMBI

CpCaHCTO O6H.I€I‘O O6p3,30BaHI/I$I H 3JICMCHTOB COACPIKAHUA.

IIposepsiembie Ha EI'D no nndopmaTuke TpedOOBaHUSA K pe3yJbTaTaM OCBOEHUSA
OCHOBHOI 00pa30BaTe/IbHOI NMPOrPaMMBbI CPpeIHero 001ero o0pa3zoBaHms

Kon [TpoBepsiemble TpeOOBaHUS K MPEIMETHBIM PE3yJIbTaTaM OCBOCHHS
IPOBEPSEMOTO OCHOBHOI 00pa30BaTeIbHOM MPOTpaMMBbl CPEITHETO OOIIETO
TpeOOBaHUS o0Opa3oBaHUs

1. 3HaTh (MOHUMATBh)

1.1 [lonnmaHne OCHOBHBIX MPUHIIMIIOB YCTPOUCTBA U (DYHKIIMOHUPOBAHUS
COBPEMEHHBIX  CTAI[MOHAPHBIX W  MOOWIIBHBIX  KOMIIBIOTEPOB;
TEHACHIIMI pa3BUTHS KOMIIBIOTEPHBIX TEXHOJOTHH; BJaJCHHE
HaBbIKAMU pPabOThI C OINEPAIMOHHBIMU CHUCTEMaMU U OCHOBHBIMHU
BUJAMU TPOTPaMMHOTI0 OO€CTeueHus ISl pelieHusl Y4eOHbIX 3a1ad
110 BHIOpAHHOM CIlelMaIN3aIiu

1.2 Hanuuue mnpencraBieHuii o 0a30BbIX MPHUHIMIAX OPraHU3AINH
U QYHKIIMOHUPOBAHUSI KOMIIBIOTEPHBIX CEeTer

1.3 [TornmaHue OCHOBHBIX MTPUHITUTIOB JUCKPETU3AINH PA3IMYHBIX BUIOB
uH(pOopManuu

1.4 [Tonnmanue 6a30BBIX ATOPUTMOB 0OPAOOTKH YUCIOBOM U TEKCTOBOM
uHbopMalK (3aMucCh YKCEN B TO3UIIMOHHOW CHUCTEME CYHCIICHUS,
JEUMOCTh IETBIX YHUCEN, HAXO0XKJICHHE BCEX TPOCTHIX YHUCEN
B 3aJlaHHOM JHMamna3oHe; 00pa00TKa MHOTOPA3PSAIHBIX MENbIX YHCET;
aHAMW3 CHUMBOJBHBIX CTPOK W JIPYTUX), QJITOPUTMOB TOWCKA
Y COPTUPOBKHU

1.5 3nanne GyHKIIMOHATHHBIC BO3SMOKHOCTA HHCTPYMEHTAIBHBIX CPE/ICTB
cpenbl pa3paboTKu

1.6 Brnanenue oCHOBHBIMU CBEJICHUSMHE O 0a3axX JTaHHBIX, HX CTPYKTYpE,

CpeACTBax CO3JaHUA U pa6OTI)I C HUMHU
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1.7

IloHumMaHue  BO3MOXKHOCTEM M OIPAHUYEHHUM  TEXHOJIOIMU
UCKYCCTBEHHOI'O MHTEJUIEKTa B Pa3jIUYHBIX OOJIACTAX; HaJU4He
IpeiCcTaBIeHui 00 HMCMOJIb30BaHUM MH(OPMAIMOHHBIX TEXHOJOTUM
B Pa3JIM4YHbIX MPOPECCUOHANBHBIX cdhepax

1.8

BiianeHne TeopeTHUECKMM anmnapaToM, MO3BOJISIIOIIUM OCYIIECTBIISITh
IIPEICTABICHUE 3aJaHHOTO HATypaJbHOIO 4YHCIA B PAa3JIMYHBIX
CUCTEMaX CYHUCJICHHs; BBINOJIHATH MPEOOpPa30BaHUS JIOTHUECKUX
BBIPQKEHUW, MCHOJb3YysS 3aKOHbl aireOpbl JIOTMKH; OIPEACNATh
KpaT4alllinid MyTh BO B3BEUIEHHOM rpade U KOJIMYECTBO MyTel MEXY
BEPIIMHAMH OPUEHTUPOBAHHOIO AlIMKINYECKOro rpada

YmMeTh

YMeHue UCHoJIb30BaTh KOMITBIOTEPHO-MATEMATUUECKUE MOJCIH
JUIsl  aHanu3a OOBEKTOB MW TMpOLECcCOoB: (opmynupoBaTh 1ENb
MOJCTHUPOBAHUS, BBIMOJHITh aHAJIU3 PE3YJIbTATOB, TOJYUYEHHBIX
B XOJ€ MOJECIUPOBAHUSA, OICHUBATh aJ[EKBAaTHOCTh MOJICIU
MOJIETUPYEMOMY OOBEKTY WJIM MPOLECCY; MPEICTABISATh PE3yabTaThl
MOJICTMPOBAHMS B HATJISITHOM BU/IC

2.2

YMeHne Kkiaccu@UIMpOBaTh OCHOBHBIE 3aJa4d aHAJIM3a JAHHBIX
(mporHo3upoBaHue,  Kiaccudukamus, KiIacTepu3alus, aHalu3
OTKJIOHEHHUH); TOHUMATh TMOCJEJI0BATEILHOCTh pEIICHHUS 3ajad
aHanM3a JaHHBIX: cOOp NEPBUYHBIX JAHHBIX, OYHMCTKA W OIEHKA
KauecTBa JaHHBIX, BBIOOp W (WIM) TIOCTPOCHHUE  MOJIETIH,
npeoOpa3zoBaHUE JaHHBIX, BU3YalIH3allMs JIaHHBIX, WHTEPIpPETALUs
PE3YJIBTATOB

2.3

YMeHnue ompenensTh HMHQOPMAIMOHHBIA  00BEM  TEKCTOBBIX,
rpadUYecKuX ¥ 3BYKOBBIX JIaHHBIX IIPU 3aJlaHHBIX MapaMerpax
JTUCKPETU3alluU. Y MEHHE OTNPEENsITh CPEAHIOI0 CKOPOCTh Mepeaadn
JAHHBIX, OIICHUBATh U3MEHEHUE BPEMEHU IMepeadyd pu U3MEHEHUU
WH(POPMAIIMOHHOTO O00beMa JaHHBIX W XapaKTEPUCTHK KaHaia
CBSI3H

2.4

YMeHue CTpOUTh KOJI, 00€CIeUNBAIOIIUN HAUMEHBITYIO BO3MOXKHYIO
CPEAHION JJIUHY COOOILEHUS TPU U3BECTHON YaCTOTE CUMBOJIOB

2.5

YMeHre UCHoab30BaTh MPU PELICHUHN 3a]1a4 CBOMCTBA MO3ULIMOHHOU
3aIlMCH YHCEJ, AITOPUTMBI IOCTPOCHHUS 3aNIMCH YHUCIIA B HO3ULIMOHHOU
CHCTEME CUYHMCIICHUS C 3aJIJaHHBIM OCHOBAaHHEM M NOCTPOCHUS YHCIIA
IO CTPOKE, COAEPKAIIEN 3aNIMCh 3TOr0 YKCIIa B MO3ULIMOHHOM CUCTEME
CUMCIICHHSI C 3aJaHHBIM OCHOBAaHUEM; YMEHHUE BBIIIOJHATH
apudMeTHIEeCKUEe ONepaly B MO3UIMOHHBIX CUCTEMAX CUUCIICHUS
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2.6

YMEHHE CTPOWUTH JIOTUYECKOE BBIPAKEHUE B JIU3BIOHKTHUBHOMN
U KOHBIOHKTMBHOM HOpPMaJbHBIX (opMax MO 3aJaHHOW Tabiuie
UCTUHHOCTH; MCCJIEI0BaTh O00JacTh MCTUHHOCTH BBICKA3bIBaHMS,
COZEpXKAILEero IEPEMEHHBIC; pellaTb HECIOXKHBIE JIOTUYECKUE
YpaBHEHUSA

2.7

YMeHHue pemarb alrOpUTMUYECKHE 3aJaud, CBSI3aHHBIE C AHAIU30M
rpadoB (3a1a4u MOCTPOEHUSI ONTUMATBHOIO YT MEXKIY BEpIIMHAMU
rpada, omnpeneneHUs KOJWYECTBA PA3IUYHBIX IMyTeH MEXIy
BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOro rpada)

2.8

YMeHHE UCIONIB30BaTh AEPEBbS MPHU AHAIU3E U MOCTPOEHUH KOAOB
U ISl TIPEJCTaBICHUS apu(PMETHUECKUX BbIPAKEHUN, MIPU PEIICHUU
3a7a4 TOMCKAa W COPTUPOBKH; YMEHUE CTPOUTH [JE€PEBO HIPHI
no 3aJaHHOMY aJropuTMy; pa3pabarbiBaTb U O0OOCHOBBIBATH
BBIUTPBIIIHYIO CTPATETUIO UT'PBI

2.9

YMenue AHAJIM3UPOBATL AJITOPUTMBI C HCIIOJIB30BAHUCM Ta6JII/III
TPaCCUPOBKH, ONIpCACIIATH oe3 HCIIOJIB30BaHUA KOMIIBOTCPA
PE3YIbTaThl BBIIOJIHCHHUA HCCIOXHBIX IIPOTrpaMM, BKIIIOYAIOIMINUX
IMUKJIIbI, BCTBJICHHUA U IIOAIIPOIPaMMBbI, IIPHU 3aJdHHBIX HCXOAHBIX
JaHHBIX

2.10

YMeHue omnpenensTh CI0KHOCTh H3y4aeMbIX B Kypce 0a30BBIX
QITOPUTMOB  (CYMMHpPOBAaHHE »JJEMEHTOB MAacCHUBa, COPTUPOBKaA
MaccHBa, MepeOOpPHBbIC AITOPUTMBI, JBOUYHBIN IMOUCK) M MPUBOJIUTH
MPUMEPHI HECKOJIBKUX JITOPUTMOB Pa3HOM CJIOKHOCTH JIJIS PEIICHUS
OJIHOU 3a1a4u

2.11

Brnanenue yHHMBEpCATbHBIM S3BIKOM MPOTPAMMHUPOBAHMS BBICOKOTO
ypoBusi (Ilackamb, Python, Java, C++, C#), mnpencraBiacHUSIMH
0 0a30BBIX THIAX JAHHBIX H CTPYKTypax JaHHBIX; YMEHHE
UCIIOJIb30BaTh OCHOBHBIC YIPABISIONIME KOHCTPYKIIUU, YMEHHE
OCYIICCTBIISITh aHANU3 TPEIJIOKEHHON MPOTPaMMBI: OMpPEAeIsiTh
PE3yNbTAaThl PAOOTHI IPOTPAMMBI TPU 3aJaHHBIX WCXOJIHBIX JTaHHBIX;
OTIpPENEeNsITh, MPU KAKUX HCXOIHBIX JAHHBIX BO3MOXKHO TOJTYyYCHHE
YKa3aHHBIX PE3YJIbTaTOB;, BBISIBISITH JaHHBIC, KOTOPHIE MOTYT
NpUBeCTH K omuOke B pabore mporpamMmbl; GOPMYIHPOBATH
MIPETIOKEHUS 110 YIYYIIEHUIO MPOTPAMMHOTO KOJIa

2.12

YMeHne peanu3oBbIBATH HAa BBHIOPAHHOM JUJIsI HM3Yy4YCHUS S3BIKE
nporpaMMupoBanus Beicokoro ypoBHs (Ilackans, Python, Java, C++,
C#) TunoBble  anropuT™Mbl  OOpaOOTKM  YHKCEN,  YHCJIOBBIX
MOCJIEIOBATEILHOCTE M MAacCCHUBOB: NpPEACTaBICHUE YHUCIA B BUJE
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HAa0Opa TMPOCTBIX COMHOXHTENEH; HaX0XKICHUE MaKCUMaJIbHOU
(MMHMMaJIBHON) HHU(PBI HATYPATBHOTO YKCJIA, 3aIIICAHHOTO B CUCTEME
CUMCIIEHUS C OCHOBaHMEM, HemnpeBblmaromuM 10; BbluKcIeHUE
00OOIIEHHBIX XapaKTEPUCTUK HJIIEMEHTOB MacCHMBa WM YHCIOBOM
NOCJIEJOBATEIbHOCTH (cyMMBI, IPOU3BEACHUS CPEIIHETO
apu(pMETUYECKOr0, MUHUMAJIBHOTO W MAaKCUMaJIbHOTO 3JIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YJOBJIECTBOPAIOIINX 33laHHOMY YCJIOBHIO);
COPTUPOBKY  3JIEMEHTOB  MacCHMBa; YMEHHE  HCIOJb30BaTh
B IIporpamMMax JIaHHbIC Pa3JIMYHBIX TUIIOB C yY€TOM OTPAaHUYCHUM Ha
JTMaria30H WX BO3MOXKHBIX 3HAYEHUM, TPUMEHSATh NIPHU PEIICHUU 3a7a4
CTPYKTYpbl JaHHBIX (CIUCKH, CJIOBAapH, CTEKU, OUepeaH, JIEPEBbs);
OPUMEHATh  CTaHJApPTHbIE W COOCTBEHHBIE  IMOJNPOTPAMMBI
Uit 00paOOTKM  YHMCIOBBIX JIAHHBIX W CHMBOJIBHBIX  CTpOK;
UCITIOJIB30BaTh MPU pa3pabOTKe MPorpaMM OHOIMOTEKH MOMPOTPAMM;
yMEHHE UCIOJIb30BaTh CpPEJICTBA OTJIAJKUH MPOrpaMMm B Cpeje
IPOrpaMMHUPOBAHUS

2.13

YMeHHe HCTHOJb30BaTh AJICKTPOHHBIE TAaOMUIBI IS aHalu3a,
npesicTaBieHus: 1 00pabOTKH JaHHBIX (BKIIFOYAsi BHIOOP ONTUMAIBHOTO
penieHus1, No00p JIMHUU TPEHIa, pelIeHUe 3aa4 MPOTHO3UPOBAHU );
YMEHHE HCIOIb30BaTh TaOMU4HbIe (pesSiuOHHbIE) O0a3bl JaHHBIX
U CIIPAaBOYHBIE CHCTEMBbI

2.14

YMeHue OpraHu30BbIBaTh JUYHOE WH(POPMAIMOHHOE MPOCTPAHCTBO
C HCIIOJIb30BAaHUEM PAa3IMYHBIX CPEJICTB IUQPPOBBIX TEXHOJOTHI;
NOHUMaHUE BO3MOXKHOCTEH IH(PPOBBIX CEPBUCOB TOCYIaPCTBEHHBIX
yCIIyT, ITUGPOBBIX 00Pa30BaTEIIHFHBIX CEPBUCOB

IlepeyeHb 3j1eMeHTOB co/iep:KaHusi, npoBepseMbIiXx Ha EI'D nmo undopmartuxe

Kon [IpoBepsieMblli SIIEMEHT COJICPKAHUS
1 [udposast rpaMOTHOCTH
1.1 OCHOBHbIE ~ TEHACHUMU  Pa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbie BBIYUCIICHUS. MHoromnpoueccopHbie CHUCTEMBI.
PacnpeneneHHble BBIYUCIUTENbHBIE CHCTEMBI M 00pabOTKa OONBIIMX
JAHHBIX
1.2 [IprHIUIIBI TOCTPOEHHUS U ANIIAPATHBIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.

Cereble mporokosibl. Cetp HWMHTepHeT. Apapecaunss B cetu VHTEpHET.
[Tpotokounsl crexka TCP/IP. Cuctema nomenHbix uMeH. Paznenenue [P-cetn
Ha MOJICETH C MOMOIIBI MaCOK MOJICETEN

56



OdenepanpHas padouas nporpamma | Madopmatrka. 10-11 kmaccel (yriayOJieHHBIH YpPOBEHB)

1.3

@aitnosas cuctema. [louck B ¢aitnoBoii cucreme. [IpuHIIUIBI pazmenieHus
M UMEHOBaHuA (QaiioB B jgodaroBpeMeHHodl namaAtd. [laGnonsl
JUIS ONMCaHus rpynn ¢aisaos

1.4

CkopocTe  mepefauM  JaHHBIX. 3aBUCUMOCTb  BPEMEHU  IEepefadu
OT UH(OPMALTMOHHOTO 00bEMA JAHHBIX U XapaKTEPUCTUK KaHAJIa CBA3U

1.5

uppoBanne nanHbix. CUMMETpPUYHBIE U HECUMMETPUYHBIE MIUDPHI.
Mudper npoctoit 3amensl. [Mudpp Leszaps. [udp Buxenepa. Anroputm
mudpoBanus RSA

1.6

Konpl, mo3Bosstoniue 00Hapy>KUBaTh U UCIIPABIATH OMIMOKHU, BOZHUKAIOIINE
npu  nepenade  gaHHbiX.  Paccrosune  Xammuura.  KoaupoBaHue
¢ moBTopeHueM 0utoB. Konbl XoMMmuHra

TeopeTnueckue 0OCHOBbI HH(POPMATUKU

2.1

JIBouuHOoe KoaupoBaHuUE. PaBHOMEpHbIE U HEPABHOMEPHBIE KOJIBI.
JlekoqupoBaHue COOOIICHUM, 3alMCAHHBIX C TOMOIIBI0O HEPABHOMEPHBIX
konoB. YcioBue @aHo. [locTpoeHne OIHO3HAYHO JIEKOAUPYEMBIX KOJOB
C MOMOIIBIO JIepeBa

2.2

TeopeTnueckue moaxoAbl K OIEHKE KoiudecTBa MHGopmaruu. ExuHuiib
U3MepeHus KojmdyecTBa WH(Mopmanuu. AnpaBUTHBIA TOAXON K OIICHKE
KoJIMYecTBa MHpOpMaNMK. 3aKOH aaIuTUBHOCTU HHpopManuu. dDopmyna
Xaptiau. Uadopmanus u BepostTHocTs. Dopmyna [llennona

2.3

Cuctembl cumcieHus. Pa3BepHyTas 3amuch IENBIX W JIPOOHBIX YHCEN
B MO3UIIMOHHOW cucTeMe cuucieHusa. CBoWCTBAa MO3UIMOHHON 3aIlMCcH
gucia: KOJMYECTBO IMp B 3amuMcH, NPH3HAK JIETUMOCTH YHCIIA
Ha OCHOBAHWE CHUCTEMbI CUMCJIEHHUS. AJTOPUTM IMEpeBOAA 1IEJIOr0 4Yucia
3 P-WYHOM CHUCTEMBI CYHUCICHHS B ACCATUYHYIO. AJITOPUTM IE€peBoja
KOHEYHOU P-muHO# npobu B AeciATHUHYIO0. AJTOPUTM TEPEBOJA IEIOTO
YHCIia U3 AECATUYHOW CUCTEMBI cunciieHus B P-uunyto. [lepeBoa koHeuHOU
JECATUYHOW  JpoOU B P-uunyto. JIBonuHas, BOCBMEpPUYHASA
M IIECTHAJATEpUYHAs CUCTEMbl CYHUCICHUS, CBSI3b MEXKIY HHUMHU.
ApudmMeTHdecKre orepanny B MO3UIIMOHHBIX CHCTEMaX CUHCICHHUS

2.4

TponyHasi ypaBHOBEIICHHAs CHUCTEMA CUMCICHUA. [[BOMYHO-AECATHUYHAA
CHUCTEMA CUUCJICHUS

2.5

KomupoBanne tekcroB. KomupoBka ASCII. OmHOOGaWTHBIE KOIUPOBKH.
Cranpapr UNICODE. Konuposka UTF-8. Onpenenenue
MH(POPMAIIMOHHOTO 00beMa TEKCTOBBIX COOOIIECHUIA

2.6

KonupoBanue wuzo0paxkenuii. OueHka HMHPOPMAIMOHHOTO  00beMa
rpauyYecKuX JaHHBIX TP 33/IaHHBIX Pa3pPEUICHUHU U TIIyOMHE KOJUPOBAHUS
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nBeTa. I{BeToBbIE MOIEIH.
Konuposanue 3Byka. OnieHka uH()OPMAIMOHHOTO 00beMa 3BYKOBBIX JJAHHBIX
MIPU 33JIaHHBIX YaCTOTE AUCKPETU3AIUU U PA3PSAIHOCTU KOJIUPOBAHUS

2.7

Anrebpa noruku. IloHstue BbicKa3zbiBaHMs. BbICka3biBaTenbHble (HOPMBI
(mpeaukatel). KBaHTOpHI CylIECTBOBaHUS U BCEOOUTHOCTH.

Jlornueckue omnepanuu. Tabiuibl UCTUHHOCTH. Jlorndeckue BbIpaXKEHUS.
Jlornueckue  ToxnmectBa. Jlormueckue — omepauMuM M ONEpaLUHU
HaJl MHOXKECTBAMH.

3aKoHbl aJreOpbl JIOTUKU. DKBUBAJICHTHbIE NPEOOPA30BaHUS JIOTHUECKUX
BbIpakeHUH. Jlornueckue ypaBHEHUS U CUCTEMBI YPaBHEHUH.

Jlornueckue (pyHKUIHUUA. 3aBUCUMOCTh KOJIMYECTBA BO3ZMOMXHBIX JTOTHUYECKUX
(GYHKIUN OT KOJIMYECTBA apTyMEHTOB.

Kanonuueckue ¢hopMbl IOTHUECKUX BBIPAXKEHUN

2.8

COBepIIIGHHBIC AU3BIOHKTHUBHBIC KOHBIOHKTHUBHBIC HOPMAJIBHBIC (I)OpMBI,
AJITOPUTMBI UX ITOCTPOCHUS I10 Ta6J'II/III€ HNCTHUHHOCTH

2.9

Jlornueckue »slEMEHTBI B cOCTaBe KommbtoTepa. Tpurrep. Cymmarop.
MHoropa3psanbiii cymmarop. [loctpoeHne cxem Ha JJIOrM4eCKUX dJIEMEHTax
10 3aJaHHOMY JIOTHYECKOMY BBIPAKEHHIO. 3aIIUCh JJOTUUYECKOTO BBIPAKEHHUS
I10 JIOTUYECKOU CXEeME

2.10

Monenu u MmoxenupoBanue. Llenn MonenupoBaHus. AJEKBATHOCTh MOJIEITH
MOJICTTHPYEeMOMY OOBEKTy WiH Tporeccy. Dopmanu3anus MTPUKIaTHBIX
3aau.

[lpencraBnenne  pe3yabTaTOB  MOJCITUPOBAHUS B BHJAC, yI0OHOM
IUTSL BOCTIPUSATHSI 4elIOBEeKOM. [ padndeckoe mpeIcTaBIeHNE TAHHBIX (CXEMBI,
TaOIUIBI, TPAQUKN).

2.11

[IpencraBneHue 1EIbIX YUCEN B MaMsATH KoMmbloTepa. OrpaHMYeHHOCTD
JMana3oHa 4ucell Py OTpaHUYEHUM KoJM4ecTBa paspsaaoB. Ilepenonnenue
pa3psaHON CceTKU. be33HakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBIN TOTOJHUTEIILHBIN KOJI OTPUIATEIBbHBIX YACE.

[lobutoBbie norumveckue omnepanuu. Jlormueckuii, apudmeTHuecKuii
U muKIndeckui cipurd. [IndpoBaHue ¢ MoMoOIbI0 TOOMTOBOM Omepariuu
«uckiaroyvaromee NI

2.12

HpeI[CTaBJ'ICHI/Ie BCIICCTBCHHBIX YHUCCII B IIaMATH KOMIIBIOTCPA. 3Haqama;1
4acTb M IIOPAOOK YHCIIA. I[Hanaon 3HAUCHUMN BCIICCTBCHHBIX YHCCII.
HpO6JIeMBI XpaHCHHA BCHICCTBCHHLBIX YHMCCJI, CBA3AHHBIC C OI'PaHHMYCHHCM
KOJIMYCCTBA paspsAa0B. Breimmonnenue onepaunﬁ C BCIICCTBCHHBIMHA YHCJIaMU,
HaKOIIJICHHUE OITHOO0K IIPpHU BBIYUCJIICHHUAX
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2.13

I'padsl. OcHoBHBIE OHATHS. Buasl rpados. Onucanue rpagoB ¢ HOMOUIBIO
MaTpPHUIl CMEXHOCTH, BECOBBIX MAaTpHII, CIHUCKOB CMEXHOCTH. PemieHue
QITOPUTMUYECKUX 3aJ]ay, CBS3AHHBIX C aHaIM30M TpadoB (MOCTpOEHUE
ONTUMABHOTO MYyTH MEXAY BepIInHAMU Tpada, ompeaeseHrue KOINIeCcTBa
Pa3IMYHBIX MyTEH MEXIy BEpIIMHAMH OPHEHTHPOBAHHOTO AIIMKINYECKOTO

rpada)

2.14

JlepeBbs. bunapnoe nepepo. JlepeBbsi moucka. CrocoObl 00xoja Jepena.
[IpencraBinenne  apudMeTHUECKUX  BBIpAKEHWH B BUIE  JEpeBa.
Hcnonp3oBanue rpadoB U ACPEBbEB NMPU ONMUCAHUHA OOBEKTOB U MPOIIECCOB
OKpY’KaroIero Mupa

2.15

JIuckpeTHble UIphbl IBYX UTPOKOB ¢ MoJHON mHpopmanmeil. [loctpoenue
JepeBa rnepedopa BapUAHTOB, OMMCAHHME CTpPATerMd WUIPhl B TaOIMYHOMN
¢dbopme. BeIMTphITHBIE ¥ TPOUTPHIIITHBIC TTO3UIIMH. BBIUTPHINIHBIE CTpaTEr UK

2.16

CpenctBa HMCKYCCTBEHHOTO WMHTEUICKTa. WaeHTudukamus U TOHCK
u300pakeHuid,  pacno3HaBaHue  Jaul.  Vcmonb3oBaHwe =~ METOIOB
UCKYCCTBEHHOTO HWHTEJIEKTa B oOydaroummx cucremax. Mcrnonb3oBaHue
METOJ0B MUCKYCCTBEHHOI'O MHTEJUIEKTa B pOOOTOTEXHHUKE. IHTEpHET Beliei.
Hewponnsie cetn

AJNTOpUTMBI U IPOTPAMMHUPOBAHKE

3.1

(DOpMaJ'II/ISaHI/I}I ITOHATHA aJiropurma. Mammuna TBIOpI/IHFa KaK
YHUBCPCAJIbHASA MOICIIb BBIYHCJICHUI

3.2

O1eHKa CI0XKHOCTH BBIYMCIICHUH. Bpems paGoTel 1 00BeM HCIOJIB3yeMOi
naMsaTH, WX 3aBHCUMOCTh OT pa3Mepa HCXOJHBIX MOaHHbIX. OneHka
ACUMIITOTUYECKOM CJI0KHOCTH allTOPUTMOB. AJITOPUTMBI TOJIMHOMHUATBHOMN
cnoxHoctu. [lepebopHbie anroputMbl. [IpuMepsl pa3nTuYHBIX aJITOPUTMOB
peLIeHUsI OJHOM 3aa4i, KOTOPBIE UMEIOT PA3JINYHYIO CJI0KHOCTD

3.3

OmnpeneneHre BO3MOXKHBIX PE3YJIBTATOB paOOTHI MPOCTEUIITUX aJTOPUTMOB
YIPaBICHUS  WCIOJHHUTEISIMH M BBIYUCIHTEIBHBIX  aJTOPUTMOB.
OmnpeneneHne WCXOJHBIX JTaHHBIX, NMPH KOTOPHIX AJITOPUTM MOXKET JIaTh
TpeOyeMbIil pe3yabTaT

3.4

AnroputMbl 00pabOTKH HATYpPATBHBIX YHCET, 3aITUCAHHBIX B TTO3UITMOHHBIX
CHUCTEMAaX CUMCIEHHUs: pa30MEeHHE 3aluCU YWClia Ha OTHENbHbIE HUQPHI,
HAXO0XJICHUE CYMMBbI U TIPOU3BEACHUS UG, HAXOKICHUE MAKCUMAITbHON
(MHHIMAJTBHOMN ) T PHI.

[IpencraBnenue yucna B BUj€ HaOOpa MPOCTHIX COMHOXKUTENEH. AJITOPUTM
OBICTPOrO BO3BEJEHUS B CTeMeHb. [loMCK MpOCTBHIX YKCEN B 3aJaHHOM
JMaria3oHe C OMOIIbIO AITOPUTMA «pelieTo IpaTocheHar»
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3.5

MHoropa3zpsiAHbI€ LIeJIbIe YUCIa, 3a4a4u JJIMHHON apu(MeTuKu

3.6

SA3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnsl
JAHHBIX: IEJOYUCICHHBIE, BEIIECTBEHHBIE, CUMBOJBHBIE, JIOTHYECKHE.
BerBnenusa. Cnoxsele ycnoBus. ILluknel ¢ ycnoBuem.  L{ukiibl
10 IIEPEMEHHOM.

OOpaboTka JaHHBIX, XpaHAmuUXcs B (¢ailnax. TekcToBble W JBOUYHBIE
daiinel. daiinoBsie nepemeHHbIe ((aitioBble yka3zatenu). UteHue u3 ¢aiina.
3anucek B (aiin.

Pazbuenne 3amaun  Ha mnoazanaud. llogmporpammbl - (Tpoienypbl
u  Qyuknuu). HMcnonb3oBaHue  CTaHAAPTHOM  OMONMOTEKH  s3bIKA
IpOrpaMMUPOBAHHUS

3.7

Pexypcusi. PexypcuBHbie npouenypsl u ¢yHkuuu. Mcnonb3oBaHue creka
JUIsl OpTaHU3alUN PEKYPCUBHBIX BBI30BOB

3.8

UYucnennble MeToAbl. TouyHOEe U NPUOTMHKEHHOE pEIIeHHs 3aJayu.
UYuclieHHOE pelieHue YpaBHEHUU C TMOMOINIbIO Moa0opa MapaMmerpa.
UYucrnieHHblE METOABI peIIeHUsT YpaBHEHUW: Meroa nepebopa, MeTon
MOJIOBUHHOTO jenieHus. [IpubnmkeHHOe BBIUMCICHUE JJIWH KPUBBIX.
Boruucnenne rmomanei Quryp ¢ TOMOIIBIO YHCIEHHBIX METO/IOB
(MeTon MpsSMOYroJIbHUKOB, MeToa Tpameumii). [louck wmakcumyma
(MMHMMYMa) (YHKIIMM OJHOM TEpPEeMEHHOW METOJOM IOJIOBUHHOIO
JIeJIeHUs

3.9

O6paboTka CHUMBOJBHBIX JIaHHBIX. BcTpoeHHBIE (QYHKIHMHM  sI3bIKA
IPOrpaMMHUPOBAHUS I OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKH CUMBOJIBHBIX CTPOK: MOJICUYET KOJUYECTBA MOSBICHUN CHMBOJIA
B CTpPOKE, pa30HeHne CTPOKHU Ha CIIOBA IO MPOOETbHBIM CHMBOJIAM, TTOUCK
MOJCTPOKA BHYTPH HAHHOM CTPOKH, 3aMEHa HaWJAECHHOM TMOJCTPOKH
Ha JpYTyl CTpoKy. ['eHepamusi BceX CIIOB B HEKOTOpOM aindaBuTe,
yIIOBIIETBOPSIIONINX 3aJaHHBIM oOrpaHudeHusiM. lIpeoOpa3oBanme dYucia
B CUMBOJIBHYIO CTPOKY U 0OpaTHO

3.10

MaccuBbl U TOCIEAOBATEIBHOCTH 4YHCeN. Bpruncienne 0000IEeHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAacCHMBa WJIM YHMCIIOBOW IMOCIEA0BATEIbHOCTH
(CyMMBI, TIpOU3BEIEHUS, CPEIHET0 apuPMETHIECKOro, MHUHHUMAIBLHOTO
U MaKCHUMAaJIbHOT'O 3JIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YJIOBIETBOPSIOMINX
3aJJaHHOMY YCJIOBHIO). JIMHEWHBIN MOUCK 3aJJaHHOTO 3HAYCHHMS B MAacCCHBE.
AJTOpUTMBI PabOTHI C 3JIEMEHTAMH MAacCHUBa C OJIHOKPATHBIM MPOCMOTPOM
maccuBa. CopTUpOBKa OJHOMEpHOro MaccuBa. IIpocTeie MeTOmbI
COPTHUPOBKH (METOJ My3bIpbKa, METOJ BBIOOpA, COPTUPOBKA BCTABKAMH).
CoprtupoBka cinussHueM. bbicTpas copTupoBka MaccuBa (aJrOpUTM
QuickSort). JIBoMuHbBIN MOUCK B OTCOPTUPOBAHHOM MAaCCHBE

60



OdenepanpHas padouas nporpamma | Madopmatrka. 10-11 kmaccel (yriayOJieHHBIH YpPOBEHB)

3.11

JIByMepHble MacCUBBI (MaTpulbl). AJTOPUTMBI OOpPaOOTKH JBYMEPHBIX
MacCHBOB: 3allOJJHEHHE JBYMEPHOI'O YHCJIOBOIO MAacCHBAa IO 3aJaHHBIM
IpaBWjiaM, TIOMCK OJJIEMEHTa B JIBYMEPDHOM MAacCHUBE, BBIYHUCIICHUE
MakcMMyMa (MHUHHMYMa) U CYMMBbI 3JIEMEHTOB JIBYMEPHOTO MAacCCHUBA,
[IEpPECTaHOBKA CTPOK U CTOJIOLIOB IBYMEPHOI'O MaccuBa

3.12

CnoBapu  (accollMaTUBHBIE MAaCCUBBI, OTOOpaXeHUsI). XAUI-TaOIUIIbI.
[TocTpoenue andaBuTHO-4aCTOTHOTO CJIOBAps AJIA 33JJaHHOTO TEKCTa

3.13

Crexu. Amnanms MMpaBUJIBHOCTHU CKOOOYHOTO BBIPAXKCHUSI. Breruuciaenue
apI/I(I)MeTI/I‘IeCKOI‘O BBIPpAKCHUA, 3alIMCAHHOI'O B HOCT(I)PIKCHOﬁ (I)opMe.
Oqepem/l. Hcnons3oBaHue oucpeau AJisl BpECMCHHOI'O XpaHCHHUA JaHHBIX

3.14

Anroputmbl Ha Tpadax. [locTpoeHrne MHUHUMAIBHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBA3HOIO HEOpHEHTHpoBaHHOTO rpada. KommuecTBo
Pa3MYHBIX MyTEH MEXIy BEpIIMHAMH OPHEHTHPOBAHHOTO AIMKIMYECKOTO
rpada. Anroputm JlefkcTpbl

3.15

Hepebs. Peanuzanus nepeBa ¢ TOMOIIBIO CCHUIOYHBIX CTPYKTYP. JIBonuHbIE
(Ounapnbie) nepeBbs. [locTpoenue nepeBa it 3a1aHHOTO apUPMETHUECKOTO
BhIpa)KeHUsl. PexkypcuBHBIE aaropuTMmbl oOxona jaepeBa. Mcmonb3oBaHue
CTeKa U ouepeau ajisi 00xona nepena

3.16

JlnvHamuuyeckoe  NIpOrpaMMHUpOBaHME Kak METOJ  pEeuleHus  3aaad
C COXpPaHEHHWEM TMPOMEKYTOUHBIX pE3yJbTATOB. 3aJayd, pellaeMble
C  TOMOULIPIO  JIHHAMHUYECKOrO  IMPOrpaMMHUPOBAHUS:  BBIUHCIICHUE
PEKYPCHBHBIX (PYHKIMH, TMOJACYET KOJWYECTBA BApUAHTOB, 3aJa4u
ONTUMM3ALNN

3.17

[Tonsitue 06 OOBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMUpOBaHUH. OOBEKTHI
u kiaccel. CBoiicTBa U MeTOAbI 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN
aHanu3. Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO
nonxona. MHakancymsus, Haciaea0BaHue, MoJIuMophu3m

NudbopmanroHHbie TEXHOIOTHU

4.1

Ananu3 nanHbiX. OCHOBHBIE 3aJlaud aHaAIW3a JAHHBIX: NMPOrHO3UPOBAHUE,
Kiaccuukanms, KJIacTepU3allusl, aHaJIN3 OTKJIOHCHHH.
[TocnenoBaTeIbHOCTh pPEIICHUS 3aj7ay aHaln3a JAaHHBIX: COOp MEPBUYHBIX
JTAHHBIX, OYMCTKA M OIICHKA KauyeCTBa JIaHHBIX, BBIOOP U (MJIM) MOCTPOCHHUE
MOJIeNH, TTpeoOpa3oBaHue JaHHBIX, BU3YAJIM3allUsl JaHHBIX, HHTEPIPETALIHS
pe3ynbTaToB. [IporpamMHubie cpenicTBa U MIHTepHET-CEPBUCHI 17151 00pabOTKHU
U TIpe/ICTaBJICHUs JaHHBIX. bosbie nanHbie. ManmaHoe o0y4yeHue

4.2

AHaJIN3 TaHHBIX C TTOMOIILIO ANIEKTPOHHBIX TAa0MHIl. BeIuncIeHnE CyMMBI,
cpeaHero apu(pMeTHUecKoro, HauOOJbIIEro (HAUMEHBIIEr0) 3HAYCHUS
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eepaTEHE pa00TaT IPOTPaMMa | VIHPOPMATHRa. 10—11 KITacChl (yIITyOJICHHBIT yPOBY
nuana3zoHa. Berancienne ko3 @uurenTa Koppesiiuu AByX psiioB TaHHBIX.

[TocTpoenue crondyaThIX, TMHEHYATHIX U KPYroBbIX nuarpamm. [loctpoenue
rpapukoB  pyukuuii. [logOop nMHMM  TpeHIa, peuieHue 3aaad
IIPOTHO3UPOBaHUs. Penienue 3a1a4 ONTUMHU3aMK ¢ TOMOILBIO 3JIEKTPOHHBIX
TabIUIL

4.3

Jluckpetuszalvss MOpU MaTEMaTHUYECKOM MOJICIUPOBAHUU HEMPEPHIBHBIX
npoueccoB. MoaenupoBanue IBHKEHUA. MojienupoBaHue OMOJOTHYECKUX
cucteM. MaremaTH4ecKue MOJEIM B HKOHOMHUKE. BprunciutenbHbie
AKCIEPUMEHTHl ¢ MozemsiMu. OO0paboTka pe3ylbTaToB 3KCIEPUMEHTA.
Meton HauMmeHbIIUX KBajapaTtoB. OIleHKAa YHCIOBBIX MapamMeTpoB
MOJIEIUPYEMBIX OOBEKTOB M MpolieccoB. BoccTaHoBieHHe 3aBUCMMOCTEMN
10 pe3ysbTaTaM dKCIEepUMEHTA

4.4

BepositHocTtHeie  moaenu.  Metonbsl  Monte-Kapno.  MMuTanuoHHoe
MozenupoBanue. CUCTEMbI MAaCCOBOTO OOCITYKUBaHUS

4.5

Tabnuunble (pensiuuoHHbIE) 0a3bl AaHHBIX. Tabnmuua - mpeacTaBiICHUE
cBeleHnii 00 omHOTUIHBIX 00bekTaX. [lone, 3anuce. Kirou Tabmuiel. Pabora
C TOTOBOM 0a30i JaHHBIX. 3amojHeHUue O0a3bl JaHHBIX. [IOKMCK, COPTHUPOBKa
U GuiabTpanus JaHHBIX. 3alpochl Ha BBIOOPKY JaHHBIX. 3alpoChl
¢ mapamMeTpaMu. Beraucisiembie TOJIs B 3a1pocax.

MHororabnuunbie 0a3bl JaHHBIX. THUITBI CBSI3€H MEXIy TaOJIUIIaMH.
Bremauit kirod. LenoctHocTh 6a3bl TaHHBIX. 3aITPOCHl K MHOTOTA0TUIHBIM
0a3zaM JaHHBIX

4.6

TexcroBeiii mporeccop. CpenctBa MOMCKa W aBTO3aMEHBI B TEKCTOBOM
nporeccope. CTpyKTypupOBaHHBIE TEKCTOBbIE JOKYMEHTH. CHOCKH,
ormapnenue. [IpaBwia 1UTHPOBAaHUS HCTOYHUKOB U odopmiteHus
OoubmorpadUIeCKuX CChLUIOK

Hb)
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Kpurepyuun oueHMBAaHUA 3HAHUN W YMEHUH Yy4YalIMXCHd 110
UH(pOpPMATHKE JJA YCTHBIX OTBETOB OIPEACHSIOTCH CJeAyoumue

KPUTEPHH OLICHOK:
OTMmeTKa «5» BBICTABIIAETCS, €CIU YUCHHK:
- MOJHO pacKpbul COJEp)KaHUE MaTepuaga B 00beMe, IPelyCMOTPEHHOM
IPOrPaMMOoi;
- M3J0XKWJI Marepuajd TIPaMOTHBIM S3BIKOM B  OIIPEIEIICHHOM JIOTHUYECKOU
[IOCJIEIOBATEIIBHOCTH, TOYHO MWCIOJB3YysSd MATEMAaTHYECKYyHd) M  CHELHUAIU3UPOBAHHYIO
TEPMHUHOJIOTUIO U CUMBOJIUKY;

- MPABWJIHHO BBHITIOJIHWI Tpauieckoe H300pakKeHUE ajJropuTMa W HWHBIC YEPTEKU U
rpaduKu, COMMyTCTBYIOIINE OTBETY;

- MOKa3aJ]l yYMEHHE WUTIOCTPUPOBATh TEOPETUUECKHE TIOJIOKEHUS KOHKPETHBIMU
nmpuMepaMu, PUMEHSITh UX B HOBOM CUTYyaIlMU MPHU BHITIOJTHEHUHU MTPAKTUYECKOTO 3a/IaHMUS;

- MPOJICMOHCTPUPOBAJI YCBOEHHWE paHee W3YUYEHHBIX COIYTCTBYIOIIUX BOIPOCOB,
c(hOpMUPOBAHHOCTb U YCTONYMBOCTD UCIIOJB3yEMbIX IIPU OTBETE YMEHUM U HABBIKOB;

- OTBEYAJ CaMOCTOSITEIbHO 0€3 HAaBOASIIUX BOTIPOCOB YUUTEIIS.

Bo3MoXHBI 0/1HAa-IBE HETOYHOCTH TPH OCBEIICHHH BTOPOCTEIIEHHBIX BOIPOCOB WJIU B
BBIKJIaJIKaX, KOTOPBIC YUEHHUK JIETKO UCIIPABUII 110 3aMEUAHHUIO YIUTEIIS.

OtMeTKa «4» BBICTABIISICTCS, €CJIM: OTBET YJOBJETBOPSECT B OCHOBHOM TPEOOBAHUSAM
Ha OIIEHKY «5», HO TIPH 3TOM MMEET OJIMH U3 HEeJIOCTATKOB:

- B M3JIOKEHHUH JIOMYIIEHBI HEOOJbIINE MPOOEsbl, HE WCKA3HUBIIHE JIOTHYECKOTO H
UH()OPMAIIMOHHOTO COJICPYKAHUS OTBETA;

- JOMYIIEHbl OAWH-IABAa HEIOYETa IPU OCBEIICHUH OCHOBHOTO COJICP)KaHMS OTBETA,
UCITPaBJICHHBIC 110 3aMEYaHUIO YUUTEIS;

- TOMYIIEHBI omuOKa Wik 0oyiee BYX HEIOYETOB MPH OCBEIICHUH BTOPOCTEIICHHBIX
BOIIPOCOB WJIM B BBIKJIQJIKaX, JIETKO MCIIPABJICHHBIC 110 3aMEUYaHUIO YUUTEJIA.

OtMeTKa «3» BBICTaBISACTCS, CCIIH:

- HEMOJIHO WJIM HEIOCJIe0BATEIbHO PACKPHITO COAEpPKAaHUE MaTepuasia, HO TOKa3aHO
oOIee TMOHMMaHWE BONpOCa W MPOJCMOHCTPHUPOBAHBI YMEHHS, JOCTAaTOYHBIC IS
JaJbHEHIIEro YCBOCHUSI TPOrPaMMHOT0 MaTepuaia, UMEJIUCh 3aTPyAHEHUS WU JOMYIIECHbI
OIMMOKHU B ONMPEICIICHUH TTOHATHHN, UCTIOJb30BAaHUHU TEPMHUHOJIOTHH, YEPTEKaX, OJOK-CXEeM U
BBIKJIaJIKaX, UCITPABJICHHBIE TTOCIE€ HECKOIBKHUX HABOISIIMX BOIIPOCOB YUUTEIIS;

- YYEHUK HE CHPaBUJICS C MPUMEHEHHEM TEOPUH B HOBOW CHUTYyaIlMy MPHU BHITIOJIHECHUHU
MPAKTUUYECKOTO 3aJlaHus, HO BBIMOJHWI 3aJaHHs 00A3aTEeIbHOTO YPOBHS CJIOKHOCTH IO
JITAaHHOM TeMe;

- IPH 3HAHUH TCOPETUYECKOTO MaTepHalia BhISIBJICHA HEIOCTATOYHAS CPOPMHUPOBAHHOCTH
OCHOBHBIX YMEHHH U HaBBIKOB.

OtMeTKa «2» BBICTaBISACTCS, CCIIH:

- 3HaHME W YCBOCHHE MaTepuaja Ha YpOBHE HW)KE MHUHHMAJbHBIX TpeOOBaHUM
MPOTPaMMBbl, OTAEIbHbBIC MPEACTaBICHUS 00 N3yUCeHHOM MaTepuale;

- 00HapyXE€HO HE3HAHHWE WM HEIIOHMMAaHHUE YYEHHKOM OOJbIIeH WM HamboJiee BaKHOU
4acTu y4eOHOIro MaTepuaa;
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- momyHEHB Ot HORIC B OIPE e e i OISR TPU HCHGAS OBARICTEPMUIiONOPuN, B
JCpTCiKax, OJIOK-CXEM M HWHBIX BBIKJIaJIKaX, KOTOPBIC HE HCHPABICHBI ITI0CJIC HCCKOJBbKHUX
HaBOJAIIHUX BOIIPOCOB YUUTEIIS.

Kpurepuu ouneHMBaHMs 3HAHUN M YMEHUN YYalIUXCH NPH NMPOBEICHUH

TeCTUPOBAHUA
[Ipu TecTtupoBaHuu Bce BepHble OTBeTHl Oepyrcs 3a 100%, Torma oTmeTka
BBICTABIISIETCS] B COOTBETCTBHH C TaOIUIICH:

HpOL[CHT BBIIIOJIHCHHA 3a1aHUA OTMGTKa
91% wu GoJtee «5»
75-90% «4»
50-74% «3»
menee 50% «2»
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OueHka caMOCTOATEIbHBIX MMCbMEHHBIX U KOHTPOJILHBIX Pa0doT 1O

UH(pOpMaTHKeE
OTMmeTKa «5» CTaBUTCS, €CIIH YUCHHUK:

1. BeimonHMI paboTy caMOCTOATENbHO 06€3 OmMOOK.

2. JlonycTit He O60J1ee OJJHOrO HeloueTa

3. JleMOHCTpUpPYET MOHMMaHUE CHOCOOOB M BHJIOB Y4eOHOH AESATENBHOCTU IO
CO3JaHUI0 HMH(OPMAIMOHHOIO MPOAYKTAa: MPOrpaMMHOIO KOJa, TIpapuuecKoro
NU300pa’KeHusl, KOMIIBIOTEPHOU MOJEIIHU U Jp.

4. Bnageer TEpMUHOJOTHEH W MOXET IMPOKOMMEHTUPOBATh JTambl CBOEH
JEeSTENbHOCTU U MOTY4YeHHBIN pe3ynbTaT. Hampumep, (mpu nzyuyenuu tembl «OCHOBBI
AITOPUTMU3AIMU W TNPOTPAMMHUPOBAHUS» JAaeT pPa3BEPHYThIe KOMMEHTapUU O
JNEUCTBUSAX aIrOpUTMa, ONEpAaTopax B MPOrpaMMe, BO3MOXKHBIX TUIAX ONEPaHAOB U
T.IL.).

5. MoXeT TpeIoKUTh APYro Crocod JeATeIbHOCTH WIH aJITOPUTM
BBITIOJIHCHUS 3a/IaHUSL.

OtMeTKa «4» CTaBUTCS, €CITU YUYCHUK:

1. Beimonuun paboTy MOJTHOCTHIO, HO JIONMYCTWUI B HEeW He Oojee nByX (s
IPOCTHIX 33J1a4) U TpeX (ISl CIIOKHBIX 3a]1a4) HEJIOUETOB.

2. JleMOHCTpUpYET MOHMUMaHUE CIOCOOOB U BHUJIOB Y4eOHOH AESTENBHOCTU IO
CO3JaHUI0 HH(OPMAIMOHHOTO TMPOAYKTAa: TMPOrPaMMHOIO KOJa, TpapUuUecKoro
U300paKeHus, KOMIIBIOTEPHON MOJIENIH, TEKCTOBOTO JOKYMEHTA U JIp.

3. MoxeT NpoKOMMEHTHUPOBATh ATalbl CBOEH JAEATENIHHOCTH M TOJyYCHHBIN
pesynbrar. Hanpumep, npu uzyueHun tembl «O0paboTKa TEKCTOBOW MHGOpPMAIIMM
JaeT KOMMEHTapUH O BBIOJTHEHHBIX JCHCTBUAX MpH (HOPMATHPOBAHUU JTOKYMEHTA:
YCTaHOBJICHUE U U3MEHEHHE MEXIYCTPOYHOTO HHTEpBaja (MHTEPINHBSXKA) U T.I1.

4. 3aTpyaHsieTcsl MPEeJIOKUTh APYrod Crmocod MeATeIbHOCTH WIM aJITOpUTM
BBITIOJTHEHUS 3a/1aHMUS.

OtmeTKa «3» CTaBUTCS, €CIIA YUYCHUK:

1. llpaBunbHO BbIMONHUI Oonee 50% Bcex 3agaHWii W TpPH  ITOM
JEMOHCTPUPYET 0OIIee MOHMMaHUE CIOCOOOB M BHJIOB YYCOHOM IEATECIBHOCTH I10
CO37aHUI0 HMH(POPMAIMOHHOTO TMPOAYKTA: MPOTPAMMHOTO KOJa, TpaduyecKoro
M300paKEeHUS, KOMITBIOTEPHON MOJEIIH, TEKCTOBOTO JOKYMEHTA U JIP.

2. MoxeT TpPOKOMMEHTHPOBATh HEKOTOpPHIE JTalbl CBOEH JEATEIBHOCTH W
MOJy4YEHHBIN pe3yJIbTarT.

3. [lpu ycnoBUM BBIIOJHEHHUS BCEH paOOTHI JOIMYCTHII: ISl MMPOCTHIX 3adad —
oNHy TpyOyro OommoOKy wiu 0ojiee YEThIPEX HEIOYETOB; IJISl CIOXKHBIX 3a/ad — JBE
rpyoble omuOku win 0ojiee BOCBMH HEIOYETOB (CIOKHBIM CUUTACTCS 3a/IaHHe,
KOTOPOE €CTECTBEHHBIM 00pa3oM pa3OuBaeTcsi Ha HECKOJIBKO YacTed TpH ero
BBITIOJTHCHUN ).

OtmeTKa «2» CTaBUTCS, €CITH YICHHK:

1. JonycTusi 4YuCaO OMMOOK W HEJAOYETOB, MPEBBIIAIOIIEE HOPMY, NpHU
KOTOpPOM MOKET OBITh BBICTaBJICHA OIICHKA «3».

2. [IpaBunpHO BeImoHUI He Oosiee 10% Bcex 3amaHuil.

3. He mpuctynun k BRITOTHEHUIO PaOOTHI.
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Kpurepuu oueHUBaHMSA 3HAHUN U YMEHHMM Y4YaluuXxcsl NPU

BBINOJTHEHNHM KOMIIBIOTEPHOI0 MPAKTUKYMA
OtmeTtka «5» cTaBUTCS, €CIH:
- YYAIIMICSl CaMOCTOSITEILHO BBITIOJIHWII BCE ATarbl pereHus 3aaad Ha [1K;

- paboTa BBIMIOJHEHA TIOJHOCTBIO W TIOJYyYEeH BEPHBIM OTBET WM HHOE
TpebyeMoe MpeCTaBICHUE pe3yyibTaTa paboThI.

OtmeTka «4» CTaBUTCS, CCIIH:

- paboTa BBHITIOJIHEHA TIOJHOCTHIO, HO TMIPU BBIMOJHEHUH OOHAPYKHIOCH
HEJI0CTaTOYHOE BllaJieHne HaBbIkaMu paboThl ¢ [1K B pamkax mocTaBieHHOMN 3aa4H;

- IPABHJIBHO BBIMIOJIHEHA OO0JIbIas YacTh padboThI (cBbIiIe 85 %);

- paboTa BBITMOJHEHA MOJHOCTHIO, HO HCIOJIB30BaHbl HAMMEHEE ONTHMAJIbHBIC
MOIXO/IbI K PEIICHUIO MOCTABJICHHOM 3a/1auu.

OtrMmetka «3» CTaBUTCS, €CJIM paboTa BHITIOJIHEHA HE IMOJHOCTHIO, JOIMYIIEHO
OoJsiee Tpex OMMOOK, HO y4YalllMICs BiIaJeeT OCHOBHBIMH HaBbikaMu padoThl Ha [IK,
TpeOyeMbIMHU JIJIsI pEIIEHUS MTOCTABIICHHOW 3a1auu.

OrMeTKa «2» CTaBHUTCS, €CIW: JIOMYIIEHBl CYIICCTBEHHBIC  OIIMOKH,
NOKa3aBIllMe, YTO YYaIlIUHCSA HE BJAJCCT 00A3aTCIbHBIMU 3HAHUSIMH, YMEHUSMH H
HaBblkaMu paboTel Ha [IK wim 3HauMTenbHas 4YacTh pPaOOTHI BBHIMIOJIHEHA HE
CaMOCTOSITEIIBHO.

TpCﬁOBaHI/IH K BBICTABJICHUI0O OTMETOK 32 IIPOMECKYTOYHYIO aTTECTALINIO

IIpome:xkyTouHas aTTecTanus 00y4alOUIUXCH — 3TO BU BHYTPEHHETO0 KOHTPOJIA
KayecTBa OOpa30BaHHUsA, MPOBOJUMOTO C IEJbI0 OMNPENETICHUSI CTENeHH OCBOCHUS
yUYAIIUMUCS COJEPKaHUA YYEOHBIX MPEIMETOB, Y4YEOHBIX KypcOB (B TOM 4YHUCIE
BHCYPOUHOU JACATEIHLHOCTH), MUCHUIUIMH (MOJyJie) oOpa3oBaTelbHOW IPOrpaMMBl 3a
rojl, B pe3yJbTaTe TMPOBEACHUS KOTOPOro (UKCUPYETCS OCBOCHHE YYAIIUMHUCS
OTIpPEJICTICHHOW dYacTH 00pa3oBaTeNIbHOW MpOrpaMMbl  Kjiacca ¥ MPUHUMAETCS
aIMUHUCTPATUBHOE PEIICHHE O BO3MOXKHOCTH TIONyYEHHUsS 00pa3oBaHUsS Ha CIEAYIONEM
sTane oOy4eHHs.

Cucrema OTMETOK TMpU MPOMEKYTOUHOW aTTECTAllMU MATHOAJUIbHAS: «5»
(oTH4HO), «4» (X0poI10), «3» (YIOBIETBOPUTEIHHO), «2» (HEYIOBIETBOPUTEIHHO).

B cucreme OIIEHKM JOCTHKEHUS IUIAHUPYEMBIX PpPE3yJIbTaTOB  OCBOCHHS
IporpaMMbl  OCHOBHOTo o001mmiero ooOpaszoBanuss ¢ OB3 mpeaycMoTpeHO coO3/aHHe
CHEIUANBHBIX YCIOBUN TPOBEJCHUS MPOMEKYTOYHOW aTTECTAllUM B COOTBETCTBUHU C
y4eToM 370poBbsi  oOywarommxcss ¢ OB3, wux ocoObiMu 00pa3oBaTeIbHBIMH
MOTPEOHOCTSMH.

[IpoMexxyTouHass ~ aTTecTamusl  ydamuxcss 1O y4eOHOMY — TIpeIMeTy

«ndopmaTrkay MOKET MPOBOAUTHCA B CIEAYIOMNX (hopMax:

v/ NUCbMEHHAs IPOBEPKA — IMUCbMEHHBI OTBET y4allerocs Ha OAMH WM CHCTEMY
BONpocoB  (3amanmii). K TIMChMEHHBIM OTBETaM OTHOCSITCS: KOHTPOJIbHBIC,

MNPAKTUYCCKUC, AHUAI'HOCTHYCCKUC, TBOPUCCKHUC pa6OTBI, IIMCBbMCHHBIC OTBCTBI Ha
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BOIIPOCHI TeCcTa; pedepaTsl U Jp.

v/ yCTHas IPOBEPKa — YCTHBIA OTBET yYalllerocs Ha OJUH WU CUCTEMY BOIIPOCOB, B TOM
gucie B ¢opme OTBeTa Ha Ouier, Oecenpl, cobecenoBaHUs, NMCIYTa; 3al[UTHI
MPOEKTA U 3aITUTHI pedepaTa Wil TBOPUYECKOW pabOoThI, COOOIIIECHUS; 3aUET U APYTOE;

v/ KOMOMHUpOBaHHas IPOBEPKA — COYETAHUE NMCHMEHHBIX U YCTHBIX()OPM IIPOBEPOK;

v/ JMarHOCTHMKM  00pa30BaTENIbHBIX  JOCTHXKEHUH  ydamuxcs  (IpOMEKYTOYHOIM,
UTOTOBOH ); MOJIETHPYEMBbIC 00Pa30BaTEIBbHBIC CUTYAITUH M KBECTHI U JIp.);

v/ JKCIIEepTHas OLEHKa (MHIUBUAYaIbHbIE IIPOEKTHI; TBOPUYECKHE DK3aMEHLL;, pa3paboTKa
MPOrPAMMHBIX MPOJYKTOB M QJTOPUTMOB; pa3pabOTKa KOMITBIOTEPHBIX MOJEICH U
ap.);

v/ Iefarormyeckoe HaOmroneHue (pabora B rpynmnax, 4yToObl PEIIMTH MPOEKTHBIE HIIH
CUTYaIlMOHHBIC 3a/a4d, KEWCHI; TPYIIIOBON MPOEKT WJIM KOJUICKTUBHOE TBOPYECKOE
JIeNI0; JTWCKYCCHH; POJICBBIC UTPhI; MOJCITHUPYEMbIe 00pa30oBaTCIbHBIC CUTYAllMH H
KBECTHI U JIp.);

v/ uHBIX (QopMax, NPelyCMOTPEHHBIX y4eOHBIM IUIAHOM (UHIMBUAYAJIBHBIM YU4EOHBIM
IIJIAHOM).

OpHoii 3 GopM MPOMEXKYTOUHON aTTECTAlMU 1O Y4YeOHOMY MpEeAMETY

«Mudopmaruka» moxet 06T BIIP (Bcepoccuiickas mpoBepouHasi padota): BIIP B
TaKOM cllydae MPOBOASTCS B KaUYECTBE UTOTOBBIX KOHTPOJBHBIX pabOT U B 0053aT€TILHOM
NOpSIKE BHOCSTCS B I'padUK MPOBEACHHS OIEHOYHBIX MPOIEAYP TEKYIIEro y4eOHOro
roja.

B kaudecTBe pe3ynbTaTOB MPOMEKYTOYHOM aTTeCTAllMU MO y4eOHOMY TNpEAMETY

«Mndpopmatrkay MOryT OBITH 3aUTE€HBI BBIIOJIHEHHE TeX WM HHBIX 3aJlaHuH,
IPOEKTOB B X0Jie 00pa30BaTEIbHON NEITENbHOCTH, PE3yIbTaThl yUYacTUsd B OJIMMIHNAAAX,
KOHKYpcaX, KOH()EPEHIIUAX, UHBIX TTOJIOOHBIX MEPOITPUSTUSX.

VYyamuecs, He TMPOIIECANINE MPOMEKYTOUYHYIO aTTECTallMI0 MO0 y4eOHOMY
npeamery  «MHbopmMaTHKa» 1O  yBaXUTEIBHOHW  INPUYWHE,  IOJATBEPKICHHOU
JOKYMEHTAJIbHO, MOTYT:

v IPOWTH HPOMEKYTOYHYIO ATTECTAIMIO B JOIOJHHUTEIBHBIE CPOKH, OINpPEIEIsSEMBIE
rpagukoM 00pa3oBaTENBbHOrO TIpollecca W TpeAHa3HAYeHHBIC Ui Tepecaaydu
aKaIeMUYECKUX 3a10JDKEHHOCTEN;

v OBITH IEPEBEICHBI B CIEAYIONMH KIacCc YCIOBHO, C IOCIEAYIOIIEN mepecaadeit
aKaIEeMUYECKHUX 3a0JKEHHOCTEN.

OT mnpomMexyTodHOW arrecTtanuu 1o YydeOHomy mpenmery «MHpopMaTuka
pelIeHneM IEeAaroru4eckoro COBETa, HAa OCHOBAaHMM MEAULMHCKUX JOKYMEHTOB H
3asBJICHUNA poauTened (3aKOHHBIX MpPEACTaBUTENEH), MOrYT OBITb OCBOOOMXIEHBI
CJIEIYIOLINE KATErOpuu 00y4aroInXcs:

v’ oOyuyaromecs, HaxOIAIIMECS Ha JUINTEIBHOM JIEYEHHH B CIIEIHATM3UPOBAHHBIX
Ne4eOHBIX YUPEKACHUIX (CAHATOPUSIX U TPOPHUIAKTOPUSIX);

v\ IeTH-UHBAIUIBL,

v’ o0ydJaroliuecs,  OCBaWBAIONIME  OCHOBHYIO  00pa30BaTCIbHYI0  MPOTPaMMy
COOTBETCTBYIOILIETO YPOBHsI o0OIIero ooOpazoBaHuss B (opMe HHAUBUIYATHLHOTO
oOydeHHsI Ha JOMY, IPU YCIOBUH, YTO IO BCEM IpeAMETaM Y4eOHOro IIaHa OHU
MMEIOT TEKYLIHUE MOJIOKUTEIBHBIE OTMETKH;

v\ nobeaurten W TPH3EPHl  PETHOHAILHOTO, BCEPOCCHICKOTO  JTAIoOB
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Bceepoccuiickorn  onuMnuansl  LMIKOJIBHUKOB B TOM  Clly4yae, €CIIH
COOTBETCTBYIOLMI MPEAMET BBIOpaH JIsl IPOMEKYTOUYHOM aTTeCTallUU.

CucremMa OLEHKHM [JOCTHKEHHMSI IUIAHMPYEMBbIX Pe3yJbTAaTOB HM3Y4YeHHS
yueOHoro npeamera «Mndgopmaruka» aiaa yyamuxcs ¢ 3IIP (Bapuanr 7)

CucreMa OIICHKM JOCTHKCHHS IUIAHUPYEMBIX PE3YJIbTAaTOB H3YUYCHHUS IPEIMETa
«MuadpopMaTrkay OpUEHTHPOBaHA HA JOCTHIKEHUE IUNIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS
DAOII OO0 nns obyuaromuxcst ¢ 3[1P (Bapuant 7) u obecrneunBaeT NPeeMCTBEHHOCTh B
CHCTEME HEMPEPHIBHOTO 00Pa30BaHMS.

IIpn opranmzanmu OLEHOYHBIX mpouenyp B coorBercTBUH ¢ PAOIlI OO0 nns
yuammxcsi ¢ 3I[IP co3maroTcst cmenuanbHBIE YCIOBHSA, OOYCIOBICHHBIE OCOOBIMH
oOpa3oBaTebHBIME TOTpeOHOCTIMH oOy4aromuxcs ¢ 3[IP u crnenudukoit HapymeHus.
JlaHHBIC YCIIOBHUS MOTYT BKJIFOYATh:

— ocoOyro (¢GopMy opraHu3aluyd TEKYIIETO KOHTPOJIS YCIEBaeMOCTH W
IPOMEKYTOYHOM arrecTanud (B Majiod TpyIie, WHIWBHIYAJIBbHYI0) C YY4€TOM OCOOBIX
00pa30BaTeIbHBIX MOTPEOHOCTEH W, WHIAMBUAYAIBHBIX OCOOCHHOCTEH, 00ydJaroUmIuxcs C
3I1P;

— TPUCYTCTBHE MOTHUBAIIMOHHOTO 3Tama, CIOCOOCTBYIOLIEIO TCUXOJIOTHYECKOMY
HACTPOIO Ha paboTy;

— OpraHu3ylonlyl0 IOMOIIb MEeJaroruieckoro pabdOTHHKA B pPaIlMOHAIU3AIMH
pacmnpeiesieHus BpEMEHHU, OTBOJJUMOTO Ha BBIMOJIHEHUE PAOOTHI;

— TMPEeIoCTaBIICHHE BO3MOXKHOCTH HCIOJIB30BAHUA CIPABOYHON uWH(MOpMaINH,
Pa3HOTO pojia BU3YaIbHOU MOJJAEPKKH (OMOPHBIE CXEMBI, aITOPUTMbI YU€OHBIX TEUCTBU,
CMBICIIOBBIE OIOPHI B BHJE KIIOYEBBIX CJIOB, IJIaHa, 00pasiia) MpU CaMOCTOATEILHOM
IPUMEHEHHH;

— THOKOCT, moOJxoJa K BbIOOpPY ¢GOpMBI W BHJA JIHATHOCTUYECKOTO
UHCTPYMEHTapHsi, U KOHTPOJIbHO-U3MEPUTEIBHBIX MATEPUATIOB C YYE€TOM OCOOBIX
00pa3oBaTeIbHBIX MOTPEOHOCTEH W MHAWBUIYATBHBIX BO3MOXKHOCTECH 00YyYaromerocs c
3I1P;

— OOJBIIYI0 BapUATUBHOCTH OIICHOYHBIX MPOIEAYP, METOJOB OIICHKA U COCTaBa
WHCTPYMEHTApUsl OIEHWBAHMUS, TIO3BOJIIONIYIO OMPECIUTh 00pa30BaTEIbHBIA Pe3yIbTaT
Kakoro oodydarorierocs ¢ 311P;

— aJanTalyio WHCTPYKIUUA C YYETOM OCOOBIX 00pa3oBaTENbHBIX MOTPEOHOCTEN H,
WHJMBUAYAIbHBIX TpyaHocTe oOyuatomuxcs ¢ 3[IP (B wacTtHOCTH, ympollieHue
(GOpMYIHPOBOK 1O TpPaMMATHYECKOMY ¥ CEMaHTHYECKOMY O(OpMIICHHIO, 0Cc000e
MOCTPOCHUE MHCTPYKIIMH, OTPAXKAIOIICH STATHOCTh BHIMIOTHEHUS 3a1aHMS);

— OTclexuBaHue AeiicTBuid oOydaromierocsi ¢ 3IIP s olleHKM NOHMMaHUA UM
WHCTPYKIIMH |, IPH HEOOXOIUMOCTH, €€ YTOUHCHHUE;

— YBEJIMUCHUE BPEMEHHU Ha BHITIOJIHEHUE 33/ 1aHHH;

— BO3MOXHOCTh OPTaHHU3AIMH KOPOTKOTO MepephiBa MPU HAPACTAHUH B TOBEICHUH
00ydJaromnierocst MpOSIBIICHUM YTOMIICHUS, UCTOIICHHUS.

B cootBerctBun ¢ ®I'OC OOO cucrema olleHKA 00pa30BaTEIbHBIX JAOCTUKEHHI

yY4aluxcs ¢ 3I1P PCAIU3YCTCA B CUCTCMHO-ACATCIIBHOCTHOM, YPOBHCBOM U KOMIIJICKCHOM
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MOAXOAAX.

CHCTEMHO-/IESITENIbHOCTHBIM TOJAX0J K OLEHKE 00pa3oBaTeIbHBIX JOCTHXKEHHUI
oOy4aromuxcs MPOSIBISIETCS B OLEHKE CIOCOOHOCTH O0YYarolUXCsl K pEeHIeHUI0 Y4eOHO-
MO3HABATEIbHBIX M y4eOHO-NPAKTUYECKUX 3aJay, a TaKKe B OLEHKE YpOBH:A
(YyHKIMOHAIBHON TpaMOTHOCTH oOywaromuxcsi. OH obecneyuBaeTcsi cojaepKaHUEM U
KpUTEpUSAMH OLIEHKH, B KA4yeCTBE KOTOPBIX BBICTYNAIOT IIAHUPYEMBIE pE3yJIbTaTh
oOydeHHMsI, BBIpAXKEHHbIE B JCATEIBHOCTHOM (opme. YPOBHEBBIM MOJAXOJ CIHYKUT
Ba)KHEUIIIEH OCHOBOM JIsl OpraHU3alluy UHIMBUAYaIbHON paboThl ¢ oOydaronumucs. OH
peanusyercs Kak 0 OTHOUIEHUIO K COJEPKAHUIO OLEHKH, TaK M K NIPEACTABICHUIO U
MHTEPIPETALUN PE3YIBTATOB U3MEPEHUI.

VYpOBHEBBI MOAXOJA peamu3yeTcss 3a cYeT (QUKcAuuMy pa3judHbIX YPOBHEM
JOCTHXKEHUsI 00Yy4YalolMMHUCS TUIAHUPYEMBIX PE3YJIbTaTOB 0a30BOr0 YpOBHS M ypOBHEH
BbIILIE ¥ HUXKe 0a30Boro. JloctukeHue 0a30BOro ypoBHSI CBUAETEIBCTBYET O CIIOCOOHOCTH
oOy4aromuxcs peuaTh TUIOBbIe YUeOHbIE 3a/1auu, [IeJeHaNpaBIeHHO 0TpadaThIBa€MbIe CO
BCeMHU OOydarolmuMHcs B Xojae yuyeOHoro mpouecca. OBnaneHue 0a30BbIM YPOBHEM
ABJISIETCS. TPAHMIIEH, OTAENSIONIEH 3HAHUE OT HE3HAHMS, BBICTYMAET JOCTATOYHBIM JJIS
POJOJIKEHUST 00YUYEHHS M YCBOCHUS MOCJIEAYIONIEro y4eOHOro Marepuania.

KoMmmnekcHblt moaxon K OIEHKE 00pa3oBaTENbHBIX TOCTIXKEHHH pean3yercs
qyepes:

- OLIEHKY MPEIMETHBIX U METANPEIMETHBIX PE3YIBTATOB;

- MCIIOJIb30BAHME KOMIUIEKCAa OLIEHOYHBIX IPOLEAYP KakK OCHOBBI IS OLCHKU
JUHAMMKN WHAUBUAYAJIbHBIX 00pa30oBaTENIbHBIX JOCTH)KEHHH oOOydaromuxcs W s
UTOTOBOM OLICHKH;

- HCIIOJIb30BaHUsl KOHTEKCTHOM HH@opmanuu (00 0COOEHHOCTAX OO0y4arouuxcs,
YCIIOBHSIX U Ipoliecce 00yUeHUs U APYroe) sl MHTEpIpeTaluy OJTYYEHHbBIX PE3yJIbTaTOB
B LIEJISIX YNPaBJICHUs KAUeCTBOM 00pa30BaHUs; - UCIOJIb30BaHUE Pa3HOOOPa3HBIX METOIOB
1 (OpM OLIEHKH, B3aUMHO JOMOJIHAIOIIUX APYT ApYyra: CTaHAapTU3UPOBAHHBIX YCTHBIX U
NUCbMEHHBIX pPa0OT, MPOEKTOB, MPAKTUYECKUX (B TOM UHUCIE HCCIENOBATEIbCKUX) U
TBOPYECKUX PaboT.

PesynbTaTsl, MOJIy4eHHBIE B X0/1€ KaK BHEIIHUX, TaK U BHYTPEHHUX MOHUTOPHUHIOB,
JIOITYCKaeTCsl UCIOJIb30BaTh TOJBKO B BHJIE arPETMPOBAHHBIX (YCPEIHEHHBIX, AHOHUMHBIX)
JAHHBIX.

OueHka mnpeAMeTHBIX pe3yJabTATOB  HM3y4YeHHMsl Y4eOHOro mpeaMera
«udopmarukay» nis yuamuxcs ¢ 31IP (Bapuant 7)

OueHka JOCTMXKEHHSI TMPEIMETHBIX pE3yJbTaTOB BEAETCS B XOJI€ TEKYLIEro
OLICHUBAHMS, B XOJI€ BBIMOJHEHUSI TEMATUYECKUX MPOBEPOUHBIX pa0OT U KOMIIBIOTEPHOTO
npaktukymMa. KOHTponb 3a ypoBHEM [OCTIDKCHHMH ydYalmuxcsi 1o WH(OpMaTHKe
MPOBOJUTCS B (pOpME YCTHOTO OMpoca M MUCHMEHHBIX pal0OT: YCTHBIM OTBET HAa YPOKE,
yCTHasg WM MHUCbMEHHAas TMpoOBepKa (KapTOuKa, KOMIIBIOTEPHBIN ONpOC) AOMAIIHETO
3aaHusl, paboTa C TEKCTOM (3aMOJIHEHUE OMOPHBIX TAOJIHI] U CXEM, MUCbMEHHBIA OTBET Ha
BOIIPOC), BBITIOJIHEHUE KOMITBIOTEPHOTO MPAKTUKyMa, COOOIIEHUE 10 TeEME, KOHTPOJIbHbIE,
CaMOCTOSITEIbHBIE PA0OTHI, IPOEKTHBIE PpaOOTHI.

VYuutens OLEHUBAET 3HAHUS M YMEHHS YYalllUXCSl C YYETOM MX WHIUMBHUIYaJbHBIX
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0COOEHHOCTEW. YUUTEIh MOXKET MOBBICUTh OTMETKY 332 OPUTMHAJIBHBIA OTBET Ha BOMPOC
WIM OpPUTMHAJBHOE pEUIeHWE 337auyd, KOTOpbhIE CBHUJETEIBCTBYIOT O BBICOKOM
MaTeMaTUYeCKOM PAa3BUTHUH YYAILErocs; 3a pelieHre 0osee CI0XKHOM 3a/1aud WK OTBET Ha
0o0J1ee CIOXKHBIM BOMPOC, MPEII0KEHHBIE yUalIeMyCsl IOMOJIHUTENbHO MOCIIE BHITOJTHEHUS
UM 3aJaHuH.

Texymue paboTbl UMEIOT LENbIO IPOBEPKY YCBOCHUS U3Y4aeMOro U MPOBEPSIEMOrO
MPOrpaMMHOr0 MaTepHalia; UX COJIEPKAaHUE U YACTOTHOCTb OINPEACISIIOTCS YUYUTEIEM C
y4E€TOM CTENEeHH CIOXKHOCTH M3y4aeMoro Marepuana, a Takke OCoOeHHOocTen
oOyyaromuxcs Kaxaoro kiuacca. /s npoBeaeHus TEKYIIMX KOHTPOIbHBIX padOT yUUTENb
MOXXET OTBOAMTH BECh YPOK WJIM TOJBKO YacTh €ro. TeKyliue KOHTPOJbHbIE padOThI
MPOBOJATCS TIOCHE M3yYeHHs HaumOoJjiee 3HAYMMBIX TEM WIM Pa3feioB IPOrpPaMMBbl.
CamocrosiTenbHble paOOThI UM TECTUPOBAHUE PACCUUTAHBI HA YaCTh YPOKa.

OueHuBaHue HMTOrOB OOY4YEHHs JEIUTCS Ha: TEKyllee OICHUBAaHWE B TEUEHUE
y4e0OHOr0 Tojla; UTOrOBOE OLIEHWBAaHKE (YETBEPTHOE, TOJIOBOE).

Texyiiee oleHMBaHKNE €CTh OLIEHUBAHUE €IMHUYHBIX PE3YyJIbTaTOB y4€Obl, a TAKKe
OLICHMBAHUE MO KaKOW—IMOO LEJOCTHON YacTH yuyeOHOro martepuana. Tekyliue oTMEeTKH
MOTYT OBITh TIOCTABJICHBI 32 Pa3Hble BUABI padoOT.

YeTBepTHbIE OTMETKM BBICTABISIOTCS C YYETOM YCTHBIX, IMUCBMEHHBIX pabOT U
BBITMIOJTHEHHUSI KOMITBIOTEPHOTO MPAKTUKYMa.

TpebGoBaHus K oleHKE:

- OLIEHKa JOJDKHA OBbITh OOBEKTUBHOM W CHpPaBENJIUBOM, SICHOW M TOHSATHOW MJis
o0y4aemoro,

- OIIEHKA JIOJKHA BBIMOJIHATH CTUMYJIHUPYIONTYIO (QYHKIIHUIO,

- OLIEHKA JIOJKHA OBITh BCECTOPOHHEH.

Kpurepuu (HopMbl) o1ieHOK 10 nHpopMaTuke s odyuarwmmuxcs ¢ OB3
Kpurepuit orieHKM yCTHOTO OTBETA:

OTMeTKOM «5» OILICHMBAETCS OTBET: CAMOCTOSITCNIbHBIM, TMOJHBIA M MPAaBUJIBHBIN Ha
OCHOBaHHMM HW3YYCHHBIX TEOPHM; MATEpPUAT H3JIOKEH B ONPEACICHHOW JIOTHUYECKOU
MOCJIEIOBATEIILHOCTH, JINTEPATYPHBIM SI3bIKOM.

OtMmeTKO#l «4» OlLIEeHUBAETCS OTBET: MOJHBIA U NPaBUJIbHBIA Ha OCHOBAHMU W3YUYEHHBIX
TEOpHUM; MaTepUal ONPEACICHHOW JIOTHYECKOM ITOCIE€NOBATEIILHOCTH, IMPH 3TOM
JIOTIYIICHBI JBE-TPHU HECYIIECTBEHHBIC OITMOKHU, UCIIPABICHHBIE TT0 TPEOOBAHUIO YUUTEIS.

OTMmeTkOM «3» OLEHMBAECTCA OTBET: IOJHBIM, HO NMPU 3TOM JIOMYLIEHA CYIIECTBEHHAs
omunOKa, MJIM HETIOJHBIN, HSCBI3HBIMN.

OTMeTKO «2» OLICHUBAETCSI OTBET: B KOTOPOM OOHAPYKEHO HEMOHUMaHUE 00y4YaronuMcs
OCHOBHOT'O COJIep’KaHMsl y4eOHOro maTepuana WIH JIONYIIEHbl CYIIECTBEHHbIE OIINOKH,
KOTOPBIE YYalIUKCS HE CMOT UCITPABUTH ITPU HABOJSIINX BOIPOCAX YUUTEIS.
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Kpurepuii oueHKr NMCbMEHHOM paboThI

OtMmeTkoil «5» olieHUBaeTcs pabora:

- paboTa BBIMOJHEHA MOJHOCTHIO ¥ IPABUJIBHO; C/IeTIaHbl IPABUIBHBIC BHIBOJIBI;

- paboTa BBITNIOJIHEHA MO IJIAHY C YY€TOM TEXHHUKH 0€30MacHOCTH.

OtMmeTkoil «4» orieHUBaeTcs padbora:

- BBINOJIHEHA TMPABUJIBHO C Y4YeTOM 2-3 HECYIIECTBEHHBIX OIIMOOK HCIPaBICHHBIX
CaMOCTOSITEILHO IO TPEOOBAHUIO YUUTEIS.

OTMeTKOM «3» OLIEHUBAETCS:

- BBINOJIHEHA MPABWJILHO HE MEHEE 4YeM Ha TOJIOBUHY WJIM JOMYIIeHA CYIIECTBEHHAs
omuoOKa.

OtMmeTKoO# «2» olleHUBaeTcs pabora:

- JIONyIIeHbl 1Be (M 0oJiee) CyIIeCTBEHHbIE OMUOKU B X0JI¢ padOThl, KOTOPHIC yUaIIUuNCs
HE MOET UCIPABUTH JaXKe MO TPEOOBAHUIO YUUTEIIS.
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