PaGouyas nporpamma no yueonomy npeamery «Mupopmaruka»(yriayojaeHHbI YPOBEHb)

MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo wHpopMartuke (yriayOoJEéHHBIH ypOBEHBb) Ha YPOBHE CpEIHEro oo0imero oOpa3oBaHMS
pa3paboraHa Ha OCHOBE TPeOOBaHUII K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbI
cpenHero obmero oOpa3oBanus, npencraBieHHbIXx B ®I'OC COO, a Taxke QenepanpHOil paboueit
POrPaMMBIBOCIIUTAHUSI.

[Tporpamma no unpopmaTuke Aa€T MpeICTaBICHUE O LENsIX, O0IIel cTpaTeruu 00y4eHHs, BOCIHUTAHUS
U pa3BUTH OOYyYaroIMXCS CpPeACTBaMH y4eOHOTO IpeaMera

«Uudopmarukay Ha yriayOIE€HHOM YpOBHE, YCTaHABIMBAaET 00s3aTeIbHOE IMPEIAMETHOE COJIep:KaHue,
IIPEyCMAaTPUBAET €r0 CTPYKTYPHUPOBAHME 110 pa3fesiaM U TEMaM Kypca, OIIPeeisieT paclpeielIeHUe ero
no kjaccam (TojaM HM3y4deHus), Ma€T MPUMEpPHOE paclpeleleHHe y4eOHBIX YacoB MO0 TEMaTHYECKUM
paszzenaM Kypca M pEKOMEHAYeMYI0 (IPUMEPHYIO) IOCIEAOBATEIbHOCTh HX H3YyYEHUS C Y4YETOM
MEXIPEAMETHBIX UBHYTPUIIPEIMETHBIX CBS3€H, JOTUKU y4eOHOTO MpoIiecca, BO3PACTHBIX 0COOCHHOCTEM
o0ydJaronmxcs.

[Tporpamma o uHGOpMaTHKE OMpeAesieT KOIMUECTBEHHbIC U KaYECTBEHHBIEC XapaKTEPUCTUKH y4EOHOTO
MaTepuaia s KaXxJ0ro roja HM3ydeHus, B TOM 4YHCIE Ui COAEPKATEIbHOTO HAIOJHEHHs Pa3HOIo
BUJAa KOHTPOJS (MPOMEKYTOUHOM aTTeCTallMd OO0YyYaloUIMXCs, BCEPOCCHMCKHX IMPOBEPOYHBIX paldorT,
rOCyJapCTBEHHON UTOrOBOM  arrectanuu). llporpamma mo wuH(pOpMaTHKe SBISETCI  OCHOBOM
JUISL COCTaBJICHHUSI aBTOPCKUX Y4YEOHBIX MpPOrpaMM M Y4eOHHUKOB, MOYPOUHOTO IUTAHMPOBAHUS Kypca
YUUTEJIEM.

Hudopmaruka B cpereM o01ieM 00pa3oBaHUU OTPaXKaeT:

CYIIHOCTh MH(OPMATHKH KaK HAyYHOW JMCHUIUIMHBI, W3ydalomleld 3aKOHOMEPHOCTH MPOTEKAHHS U
BO3MOXXHOCTH  aBTOMAaTH3allid  WH(GOPMAIMOHHBIX IPOILIECCOBB PA3IMYHBIX CHCTEMAX;

OCHOBHBIE 00JIaCTH TNpUMEHEHUs: WH(POPMATUKU, NPEXKIE BCEro HHPOPMAIMOHHBIE TEXHOJIOTHH,
yIIpaBJIEHUE U COLUANIBHYIO chepy;

MEXIUCIUTUTMHAPHBIA XapakTep NHPOPMATUKN U HH(OOPMAITHOHHOHN JEATEIIbHOCTH.

Kypc uHbpopmaTtuku s ypoBHS CpeAHEro oOumiero oOpa3oBaHMs SIBJISETCS 3aBEPLIAIOIIUM ATAIOM
HETMPEPHIBHONW TMOATOTOBKU OO0yYaromuxcsi B 00jacTi uHOOpMATUKH u MH(POPMaIIUOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHUH, OmmMpaeTcss Ha coJepkaHue Kypca WHGOPMATUKU YPOBHSA
OCHOBHOTO  00miero o0pa3oBaHuMss M  ONBIT IOCTOSHHOTO TNpPUMEHEHHs  HH(OPMAaIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, JaéT TEOPEeTUYEeCKOe OCMBICIEHHE, MHTEpPHpEeTalui0 U 0000IeHe
3TOTO OMbITA.

Pesynpratel  yriyOn€HHOrO  ypoBHA — M3y4deHMs ~ y4eOHOro  mpeamMera

«MHdpopmaTuka»  OpPUEHTUPOBAHBI HA  TOJYyYEHHE  KOMIETEHTHOCTEW  UIsl  MOCJHenyroUei
npohecCHOHANBFHOM NEATENhHOCTH KaK B paMKax JaHHON NpeaMeTHOW 00IacTH, Taku B CMEXHBIX C
Hell o6mactsax. OHM BKIIIOYAIOT B ceOsl:

OBJIaJICHUE KITIOYEBBIMU MOHSATUSMHU U 3aKOHOMEPHOCTSIMHU, HAa KOTOPBIX CTPOUTCS JaHHAs MpeaMeTHas
o0nacTb, pacro3HaBaHHE COOTBETCTBYIOIIUMX MM IPU3HAKOB M  B3aUMOCBSI3E€H, CIOCOOHOCTH
JEMOHCTPUPOBATh pazUYHbIE TMOAXOABl K W3YUYEHHUIO SIBICHUHM, XapaKTepHBIX HJs H3y4yaeMou
MpeAMETHON 00J1acTH;

YMEHHE pEeIlaTh TUIOBbIE MPAKTUYECKHUE M TEOPETUUYECKUE 3aJauH, XapaKTEpHbIE I WUCIOIb30BaHUS
METOJIOB U MHCTPYMEHTApUs JAHHOM MpeMEeTHON 001acTu;

HaJIMYMe TPEACTaBICHUN O JaHHOW NpeAMETHOM O0JacTH Kak IEJIOCTHOM TeopHH (COBOKYIHOCTH
TEOpHUil), OCHOBHBIX CBS3SX CO CMEXHBIMU 00JaCTSIMU 3HAHHH.

B pamkax yroyOna€HHOTO ypoBHS W3ydeHUS HMHQPOPMATHKH OOECIeUnBaeTCs IlelIeHaNpaBIeHHAs
MOATOTOBKAa OOYyYalOmUXCsA K MPOAODKEHUIO 00pa30BaHUSAB OpPraHU3alUIX MPodhecCHOHATHLHOTO
00pa3oBaHMs MO CIEIUATBHOCTSIM, HETIOCPEICTBEHHO CBSI3aHHBIM C IU(PPOBBIMH TEXHOJOTUSMHU, TAKUM
KaK TporpamMMHasi WHKEHEPHS, nH(popManmoHHas 0€30macHOCTb, nH(pOpMaIMOHHBIE
CHCTEMBl M TEXHOJIOTMH, MOOWIIbHBIE CHCTEMBl W CETH, OOJbIIME JaHHbIE M MAalIMHHOE O0YyYeHHE,
MPOMBINIUICHHBIM HMHTEPHET BeIEH, MCKYCCTBEHHBIM WHTEIJICKT, TEXHOJOTHU OECIpPOBOHON CBS3H,
poOOTOTEXHHMKA, KBAaHTOBBIE TEXHOJOTMH, CHUCTEMBbl pacHpelesi€HHOTO peecTpa, TEXHOJIOTUU
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BUPTYaJIbHOU U IOMTOJTHEHHON PEaTbHOCTEH.

OcHoBHas 1enp u3ydyeHus ydeOHoro mpenmera «MHpopmartnka» Ha yriyOJIEHHOM YPOBHE CpPEIHETO
obmiero oOpa3oBaHMsl — oOecleyeHUe JalibHEeHIero pa3BUTUS HMH(OPMAIMOHHBIX KOMIIETEHIIMH
00y4aromerocsi, ero TOTOBHOCTHU K JKU3HU B YCIIOBHUSX Pa3BUBAIOIIErOCsl WH(GOPMAIIMOHHOTO OOIIEeCTBa
U BO3pacTalollell KOHKYPEHLMH Ha pbIHKE TpyAa. B cBs3u ¢ 3TuM u3yudenue unpopmatuku B 10-11
KJ1accax JOJKHO 00ECIIEUUTh:

C(OPMHPOBAHHOCTE ~ MHUPOBO33PEHMs, OCHOBAaHHOI'O Ha IIOHMMaHUM  POIU  HMH(OPMATHUKH,
UH(POPMALMOHHBIX 1 KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B COBPEMEHHOMOOIIIECTBE;

c(OPMHPOBAHHOCTb OCHOB JIOTHYECKOT'0 U AJITOPUTMUYECKOT0 MBILICHHS;

c(OpPMHPOBAHHOCTh YMEHUH pa3anyarh (PaKkThl U OLIEHKH, CPABHUBATH OIICHOUYHBICBBIBO/IBI, BHJIETh UX
CBA3b C KPUTEPUSAMHU OLICHMBAHHMS M CBSI3b KPUTEPHUEBC ONPEAEIEHHON CUCTEMOM LIEHHOCTEH,
IPOBEPATH HA JJOCTOBEPHOCTH U 0000IAaTEUH(POPMALIUIO;

c(OPMHPOBAHHOCTb IIPEJCTABICHUN O BIMSHUM HMH(OPMAIMOHHBIX TEXHOJIOTUI HA KU3Hb YEJIOBEKa B
oOuiecTBe, MOHUMAHUE COLMAIBHOIO, SJKOHOMUYECKOTO, IMOJIUTUYECKOT0, KYJIbTYPHOTO, IOPUINYECKOIO,
HIPUPOJHOI0, FPrOHOMHUYECKOT0, MEJUIIMHCKOTO U (PU3HOIOIMYECKOI0 KOHTEKCTOB HMH(OPMAIIMOHHBIX
TEXHOJIOTHIA;

OPUHATHE MPAaBOBBIX M  3THYECKUX  AaCMEKTOB HH(MOPMALMOHHBIX  TEXHOJOIWH, OCO3HAHHE
OTBETCTBEHHOCTH JIIOJIEi, BOBJIECUYEHHBIX B CO3JAAHME U MCIOJIb30BAaHUE HMH(POPMAIIMOHHBIX CHCTEM,
pacrpocTpaHeHue HHPOpMaLuy;

CO3/JIaHHME YCIIOBUHM Uil pa3BUTHUs HABBIKOB Y4E€OHOM, NMPOEKTHOM, HAyYHO- UCCIENOBATENIbCKOW U
TBOPYECKOH  J1€ATENBbHOCTH, MOTHBALUU OOYYAIOLIUXCAK CAMOPA3BUTHIO.

B conepxannn yuebnoro npenmera «MHbopMaTHKay BBIIEISIOTCS YETHIPETEMAaTHUECKUX pa3/iena.
Paznen «ludpoBas rpaMOTHOCTE» MOCBALIEH BOIPOCAM YCTPOICTBA KOMIBIOTEPOBHU APYIHX 3JIEMEHTOB
U(PPOBOTO OKPYXKEHHS, BKIIOUAsT KOMIBIOTEPHBIE CETH, UCIIONB30BAHUIO CPEACTB  OMNEPAIMOHHON
cucteMbl, pabore B cerd VIHTEepHET W UCNONB30BAaHUIO UHTEPHET-CEPBUCOB, MHPOPMALMOHHOM
0€30I1aCHOCTH.

Paznen «Teopernyeckre OCHOBBI MH(GOPMATUKNU» BKIIIOUAET B ceOs MOHATUIHBIN annapat HHPOPMATHKH,
BOIPOCHI KOJUPOBaHUS UH(DOpMALIUK, U3MEPEHUsI HHHOPMALIMOHHOTO 00bEMa TaHHBIX, OCHOBBI alreOpbl
JIOTUKH ¥ KOMIIBIOTEPHOTIO MOJIEITMPOBAHUS.

Paznen «AnropuTmbl U MporpaMMHpOBaHHE» HANpPABIEH Ha Pa3BUTHE AJTOPUTMHUYECKOIO MBIIUICHHUS,
pa3paboTKy aJrOpUTMOB U OLIEHKY HUX CIOXHOCTH, (POPMUpPOBAHME HABBIKOB pEAlM3allMU MPOrpaMM Ha
A3bIKaxX MPOrPaMMHUPOBAHUS BBICOKOTO YPOBHSL.

Paznen «HpopMalMOHHBIE TEXHOJIOTMHU» MOCBALIEHBOIIPOCAM NPUMEHEHUSUH(POPMAIMOHHBIX

TEXHOJIOTH, pealn30BaHHbIX B MPUKIAAHBIX IPOTPAMMHBIXIPOAYKTAX U

UHTEPHET-CEPBUCAX, BTOM  YHUCIIE B 3aJa4ax aHalIM3a  JaHHBIX,
HCIIOJIb30BaHUIO 0a3 JAHHBIX U 3JIEKTPOHHBIX TAOIUIL JJIsl pEeIeHUs MPUKIIAJAHbIX 3a/1a4.B

IPUBEAEHHOM nanee  cojepaHuM — yuyebHoro — mpeamera «MHdopmaTHkay

KYPCUBOM BBIJICJICHBI JIOTTOJTHUTEIHHBIE TEMBI, KOTOPHIE HE BXOJST B 00SI3aTEIBHYIO IPOTPAMMY
00y4YeHHsI, HO MOTYT OBITh MPEIOKEHBI JUIs1 U3y4EHHsI OT/IE€IbHBIM MOTHUBUPOBAHHBIM U CITIOCOOHBIM
00yJaronuMcs.

YrayOnéHubelii  ypoBeHb ~ M3y4eHMS ~ HMH(OpPMATHKH  PEKOMEHIYeTCSIIS

TEXHOJIOTHYECKOTO  TpOQWIIs, OpPUEHTHPOBAaHHOTO  HAa  WH)XCHEPHYIO M WH(OPMAIIMOHHYIO
cdepsl AesITeTbHOCTH. YTIYONEHHbBIN YpOBEeHb U3ydYeHUS HHPOPMAaTHKN OOecleynBaeT: MOArOTOBKY
00yJaromuxcsi, OPHUEHTUPOBAHHBIX HA CIICIIUATLHOCTH B 00JIACTH WH(GOPMAIMOHHBIX TEXHOJIOTHH U
MH)KEHEPHBIE CHENMaIbHOCTH, YYaCTHE B IPOSKTHON U UCCIIEJOBATEIbCKOM NeATEIbHOCTH, CBSI3aHHOIIC
COBPEMEHHBIMHU HAIPABJICHUSIMH OTPACId HHPOPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH,
MOJTrOTOBKY K YYaCTHIO B OJIMMIIHAAAX U cAaye EQuMHOro rocynapcTBeHHOro 3K3aMeHa 1o HHPOpMaTuKe.
[TocnenoBarenbHOCTh M3yUEHHUSI TEM B IpeAeNiaX OAHOro roja oO0y4deHHs] MOXKET ObITh HW3MEHEHa IO
YCMOTPEHHIO YUYUTENs TNpH MOArOTOBKE pabdoyeil NporpaMMbIM MOYPOYHOTO ITAHUPOBAHHUS.

MecTo npeamMera B y4eOHOM IJIaHE HIKOJIbI

OOmiee ymciao yacoB Juisd u3ydeHus nHpopmatuku — 272 yvaca: B 10 kmacce — 136 wacoB (4 yaca B
Henemo), B 11 kimacce — 136 yacos (4 gaca B HeJEIiO).

COJEPKXAHUE INPEIMETA
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Hudposas rpaMoOTHOCTH

TpeGoBaHust TeXHUKHM OE€30MACHOCTM M TUTMEHBl IpU paboTe C KOMIIBIOTEpaMU U JAPYTUMHU
KOMITOHEHTaMH IIU(PPOBOTO OKPYKEHUSI.

[TpuHIMIBI pabOTHI KOMIIBIOTEPOB M KOMIIBIOTEPHBIX cucTeM. Apxurekrypa Gpon Heitmana. I apsapockas
apxumexmypa. ABTOMaTHYECKOE BBIIIOJIHEHUE IPOrpaMMbl nporueccopoM. OnepaTuBHAas, IOCTOSIHHAS U
JOJAroBpeMeHHas namsaTb. OOMEH JaHHBIMM C HOMOILIbI0 IHMH. KOHTpoJuiepsl BHEUIHMX YCTPOWCTB.
[IpssMO¥ TOCTYII K MAMSATH.

OcHOBHBIE TEHICHLIMM PAa3BUTUS KOMIIBIOTEPHBIX TexHojoruil. llapamienbHble  BBIYMCIICHUS.
MHuoronponeccopasie cucteMbl. CynepKoMIbloTepsl. PacnpenesnéHHble BbIYUCINUTENbHBIE CUCTEMBI U
00paboTka OOJBIIMX AaHHBIX. MoOWIbHBIE IM(POBBIE YCTPOHCTBA M UX POJb B KOMMYHHKALIUSAX.
Berpoennsie koMnbioTepbl. MUKpOKOHTpOIIIEphbl. PoO0TH3HpOBaHHBIE IPOU3BOJICTBA.

[IporpamMHOe oOecrieueHHEe KOMIBIOTEPOB UM KOMIIBIOTEPHBIX CHCTeM. Buasl mnporpaMMHoOro
obecrieyeHnss M ux HasHauyeHHe. OCOOEHHOCTH MPOTPAMMHOTO OOECTIeYeHHsS MOOWMIIBHBIX YCTPOMCTB.
[TapannensHoe nporpammupoBanue. CucreMHoe nporpaMmmHoe obecrieuenue. OneparioHHbIE CUCTEMBI.
Yrumatel. [{paiiBepsl ycrpoiicTB. MHCTAISIMS U ASUHCTAIUIALNS TPOTPAMMHOTO 00ECTICYCHHUS.
QaiinoBble cucrembl. IlpuHIUOBl  pa3MemieHuss W MMEHOBaHUs  (DAVIOBB JOJITOBPEMEHHOM
namst. [1labmons! 15 onmcanus rpymi (Hanos.

[Iporpammuoe  oOecneuenue.  JIuneH3upoBaHue  MPOrpaMMHOrO  obecnedeHus: U IUQPPOBBIX
pecypcoB. IlponpuerapHoe u cBoOOgHOE mporpamMmHoe obecrieuenue. Kommepyeckoe U
HEKOMMEPUYECKOE HCII0JIb30BAHUE IIPOrPaMMHOTI0 obecrieyeHuss U LUGPOBBIX PECYPCOB.
OTBETCTBEHHOCTh, YCTaHABIIMBaeMasl 3aKOHOAATEIbCTBOM Poccuiickoit denepanuu 3a HEMPaBOMEPHOE
UCIIO0JIb30BaHUE NIPOrPAMMHOI0 o0ecredeHns U (P POBBIX PECYPCOB.

[IpuHIMIBI TOCTPOEHUS U allllapaTHbIe KOMIOHEHThI KOMIBIOTEPHBIX ceTeil. CeTeBble MPOTOKOIbl. CeTh
Unrepnet. Anpecanus B cetu MuTeprer. [Ipotokosnsr crekaTCP/IP. Cuctema qOMEHHBIX HMEH.
Paznenenune IP-cetm Ha moacetm ¢ momoulpl0 Macok mnojcereid. CeTeBoe aIMUHUCTPUPOBAHHUE.
[TommyueHne NaHHBIX O CETEBBIX HACTpPOWKaxX KoMmmbloTepa. [[poBepka Hamuuus CBS3U C y3JIOM CETH.
Omnpenenenne MapuipyTa JBUKEHHUS MaKeTOB.

Bunsr nestensHoctu B cetm MutepHer. CepBucel MuTepHera. ['eoMH(pOpMalMOHHBIE CHCTEMBI.
['eonokanoHHBIE CEPBUCHI PEAIBHOIO BpeMEHHW (Hampumep, JIOKanusi MOOUIIBHBIX Tele()OHOB,
OTIpeJieIeHNe 3arpy’KeHHOCTH aBTOMAarucTpaieil), MHTEpPHET-TOProBis, OpOHHMpPOBaHUE OWJIETOB H
TOCTUHULL.

lNocynapcTBeHHBIE 37IEKTPOHHBIE CEPBUCHI U yCiIyTrH. CollnanbHble CETH — OPTaHU3allsl KOJUIEKTUBHOTO
B3aUMOJIeIicTBUA U 0OMeHa 1aHHBIMU. CeTeBOM ITUKET: NMpaBuiia MOBEAECHUS B KHOEPIIPOCTPAHCTBE.
[IpoGnema noanmuHHOCTH NOydYeHHOW HH(pOopManuu. OTKpBITbIE 00pa30BaTENbHbIE PECYPCHI.
TexHOreHHbIE W SKOHOMHYECKHE YIpO3bl, CBSI3aHHBIE C HCIIOJB30BAaHHEM HH(POPMALUOHHO-
KOMMYHUKAITMOHHBIX TexHojoruid. OOmue mpoOiaemMbl 3amuThl HHPOPMAMK U HUHPOPMAIMOHHOMN
6e3omacHocti. CpexactBa  3amMThl  MHGOpPMAMM B KOMITBIOTEPAX, KOMIBIOTEPHBIX CETAX H
AaBTOMATHU3MPOBAaHHBIX HH(OpMaMOHHBIX cuctemax. [IpaBoBoe obecrnieuenne uHGOPMALMOHHON
0€30MacCHOCTH. DIeKMpOHHAs YUDPosas NOONUCh, cCepMUPUYUPOBAHHbIE Calimbl U OOKYMEHMbL.
[IpenoTBpanieHre HECAHKIIMOHMPOBAHHOTO JIOCTyNMa K JMYHOW KOH(HIACHIHAIbHOW WH(MOpMAInu,
XpaHsIIENHCcsT Ha MEepCOHAIBHOM KOMITBIOTEPE, MOOMIIBHBIX yCTpoiicTBax. BpemoHocHoe mporpammHoe
oOecrnieyeHre M crnocodbl 00pbObI ¢ HUM. AHTHBHpPYCHbIE Mporpammbl. OpraHu3anusi JUYHOTO apXuBa
uHpopmanuu. PesepBHoe konuposanue. [laponbHas 3amura apxusa.

[Mudposanue nanusix. CuMMmerpuuHbie U Hecummerpuunble mudpel. Hudpeinpocroii 3amensl. Hudp
He3zaps. Hludp Buxenepa. Anroputm mudposanust RSA. Cmezanoepaghus.

TeopeTnueckne ocHOBbI HHPOPMATHKH

WNndopmanus, nanusie ¥ 3HaHus. MIHQOpMaImoHHbIE MPOLIECCH B IPUPOE, TEXHUKE U 0OIIECTBE.
HenpepriBHblE U IHUCKpETHBIE BEJWYMHBI M CUTHaJbl. HeoOXOoAMMOCTh AMCKpETH3aluu MHPOpPMAIUH,
npeIHa3HAYCHHOM 7151 XpaHEeHus, Tiepeiadn 1 00pabOTKUB IIU(PPOBBIX CUCTEMAX.

JlBonyHoe KomaupoBaHWE. PaBHOMEpHbIE W HEpaBHOMEpHBIE KOJIbl. JlekoaupoBaHue COOOIIECHUH,
3alIMCaHHBIX C IIOMOIUBKD HEPAaBHOMEpHBIX KonoB. YcioBue Pano. IloctpoeHue OJIHO3HAYHO
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JIEKOTUPYEMBIX KOJIOB c MTOMOIIBIO nepeBa. I pagh An.A. Mapxosa. EquHUIE N13MEpEHUS
KOJTM4YeCTBa HHPOpMAUK. ATaBUTHBINA MOAXO0/ K OIEHKE KOJIMYECTBA HHPOPMAIIHH.

Cucrembl  cuucnenus. Pa3BépHyras 3amuch IeNbIX W JAPOOHBIX  YHCEN B MO3UIIMOHHON
cucteme cumcieHus. CBOWCTBA MO3WIIMOHHON 3alUCH YHUCIA: KOJIMYECTBO IU(P B 3alKCH, MPU3HAK
JEJIUMOCTH YHCIIa Ha OCHOBAaHHE CHCTEMBbI CUHCIIEHUS. AJTOPUTM IepeBoja Lejoro uucina u3z P-
WYHOM  CHUCTEMbI CUMCIICHUS B JECATUYHYIO. AJITOPUTM TNEpeBoJa KOHEYHOM P-uyHoil npobu B
JNECSATHUUHYIO. AJITOPUTM TMEpeBOja LEJIOro YHclia U3 JECATHYHOM cHCTEeMBbl cyHclieHus B P-uunyro.
[lepeBon KOHEUHOH AecATHYHON ApoOH B P-munyro. /[BonmuyHas, BOCbMEpUYHASA M IIECTHAIIaTepUYHAS
CUCTEMBbl CYUCIICHHUS, CBS3b MEXIYy HUMH. ApuMeTHYecKHe OINepaluyd B IMO3UIUOHHBIX CHCTEMax
cuucinenusi. Tpouumas ypasHoewleHHAs cucmema —CHUcieHus. J]6ouyHO-OecaAmuyHas —cucmema
cuUUCIeHUs.

KomupoBanue TtexcroB. KommpoBka ASCIL. Opnobaiitasie koaupoBku. Cranmapr UNICODE.
Komuposka UTF-8. Onpenenenue nHGOpMaIMOHHOTO 00bEMa TEKCTOBBIX COOOIICHUMN.

Komuposanue m3o0pakenuii. Onenka nHGOpManmrnoHHOro 00bEMa rpaduecKuX JaHHBIX TPU 3aJaHHBIX
paspelieHuu U TyOuHe KoaupoBaHus IBeTa. L[BeroBbie mozaenu. BektopHoe konupoBanue. Dopmatsl
rpapuueckux Qaiinos. Tpéxmepnas rpaduka. @pakranpHas rpapuka.

KoaupoBanue 3Byka. OuieHka HHQOPMAIMOHHOTO 00BbEMA 3BYKOBBIX JAaHHBIX MPU 33JaHHBIX YACTOTE
JUCKPETU3AIUU U PA3PSAHOCTU KOJUPOBAHUSI.

Anre6pa noruku. llonstue Bbicka3biBaHus. BrickasbiBarenbHble (opMbl (mpenukarsl). KBaHTOpbI
CYILIECTBOBAHMS U BCEOOIIHOCTH.

Jlormueckue omepanuu. Tabmuubl ucTUHHOCTU. Jlormyeckue BwIpakeHus. Jlormueckue TOXKIECTBA.
Jloka3zaTenbCcTBO JIOTUYECKUX TOXKJIECTB C IMOMOIIBIO TaOIUI] UCTUHHOCTH. Jlormueckue orepanuu u
ONepaly HaJl MHOKECTBAMH.

3aKoHBI anreOphl JIOTHKU. OKBHBAJICHTHBIC NPEOOpa30BaHUs JIOTHUYSCKHUX BBhIpaKeHH. Jlormueckue
YPaBHEHUS U CUCTEMBI YpPaBHEHUII.

Jlornueckue (QyHKIUMU. 3aBUCUMOCTh KOJMYECTBA BO3MOXHBIX JIOTUYECKUX (YHKIUA OT KOJUYECTBA
aprymMeHToB. [1omHbIe CUCTEMBI JTIOTHUECKUX (PYHKITHA.

Kanonuueckue ¢opmbl noruueckux BbIpakeHU. CoBepIlIEHHbIE AU3BIOHKTUBHBIE M KOHBIOHKTHUBHBIC
HOpMasbHbIE ()OPMBI, ATTOPUTMBI KX TOCTPOCHHUS MO TaOJIHIle UCTUHHOCTH.

Jlornueckue sMeMEHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmartop. MHOTOpaspsiaHbiii  cymmaTop.
[loctpoeHne cxemM Ha  JIOTMYECKHUX  BJEMEHTaxX MO 3aJaHHOMY JIOTMUYECKOMY BBIPAKEHHUIO.
3anucek JIOTUYECKOTO BBIPQXKEHMSI 10 JIOTUYECKOM cxeme. Mukpocxemvl u mexHono2us ux
npoU3800CMad.

[IpencraBiaeHne nenbIX dYHMcel B MaMsaTH KommbloTepa. OTpaHWYEHHOCTh JIHMANa30Ha 4YHCeNl MpHu
OTpaHMYEHUHN KOJIMYECTBa pa3psanoB. llepenonHeHue pa3psanHod ceTku. be33HakoBble M 3HAKOBBIE
JaHHBIE. 3HAKOBBINM OUT. JIBOMUHBII JOTIOTHUTENBHBIN KOJ] OTPUIIATETLHBIX YUCE.

[TobutoBbie noruyeckue omepanuu. Jlornueckuit, apudmeTHyecKud W UUKIUYECKUNH CIIBUTH.
[udposanue ¢ momoIIbo TOOUTOBON onepannu «uckiovaromee I ».

[IpencraBieHue BeElIECTBEHHBIX YMCEI B MAMSITH KOMIbIOTEpa. 3Hayallas 4acTbU MOPSJIOK YHCIA.
Juana3oH 3HaYeHWI BEMIECTBEHHBIX dYHceN. [IpoOiieMbl XpaHEHHs BEIIECTBEHHBIX YHCEIN, CBSI3aHHBIE
C OrpaHMYEHUEM KOJIMYECTBa pa3psaoB. BeimoaHeHue onepanuii ¢  BEIIECTBEHHBIMM  YHUCIAMH,
HAKOIJIEHHE OITHOOK TPH BBIYUCICHUSX.

AJITOPUTMBI M IPOTPAMMHUPOBaHUE

OrnpezenieHre BO3MOXKHBIX PE3yIbTaTOB padOThl MPOCTEUIITUX aJTOPUTMOB YIIPABICHUS UCTOJTHUTEISIMHU
Y BBIYUCIIUTEIBHBIX AITOPUTMOB. OnipeieNieHue UCXOJHBIX JaHHBIX, TP KOTOPBIX aJTOPUTM MOXKET AaTh
TpeOyeMblil pe3ysbTar.

Ortanbl penieHus 3a7ad Ha KommbloTepe. WHCTpyMeHTalbHBIE CpPEICTBA: TPAHCIATOP, OTIATUHK,
npodunpoBK. KoMnumsius 1 uHTepIperanus nporpamMmm. BupTyajibHble MallTuHBI.
WNurerpupoBanHas cpena pa3paboTku. MeTonbl oTIaaku mporpamm. Mcnonb3oBaHUE TPaCCHPOBOYHBIX
tabnui. OTnamouHslid BeiBoA. IlomaroBoe BBIMIOTHEHHE TporpamMmbl. Todyku octaHoBa. IIpocmotp
3HAYCHUH [IEPEMEHHBIX.

S3eik mporpammupoBanus (Python, Java, C++, C#). Tumsl JaHHBIX: [EIOYHCICHHBIC, BEMICCTBEHHBIE,
CUMBOJIbHBIE, Jiornueckue. BerBinenus. Cnoxubele ycnoBus. [uknbl ¢ ycmoBueM. [uknsl 1o
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IIEPEMEHHON. B3anMo3aMeHAeMOCTh pa3IMYHbIX BUAOB HUKIOB. MIHBapuaHT nukia. CocTraBieHue nuKia
C MCIIOJIb30BAaHUEM 3apaHee ONPENEIEHHOIO0 HHBAPUAHTA LIUKJIA.

JokymeHnTupoBanue nporpamm. Mcnonb3oBanue kommeHnTapues. IloaroroBka onucanus mporpammbsl U
MHCTPYKLMU IS [10JIb30BaTES.

AnroputMbl 00pa0OTKM HaTypalbHbIX YHCEJ, 3alMCAaHHBIX B IO3ULMOHHBIX CHCTEMaxX CUUCIICHUS:
pa3OmMeHne 3amuMcu 4YHhcia Ha OTHENbHbIE IHQPHI, HAXOXKIEHHE CYMMBbl M TpPOM3BENEHHUS LUdD,
HaXO0XX/JICHNE MaKCUMAIbHOW (MUHUMAJIBHON ) ITU(PHI.

Haxoxxnenne Bcex IMpOCTHIX YHCEd B 3aJaHHOM JAuana3zoHe. l[IpencrtaBieHue uncina B Buae Habopa
IPOCTBIX COMHOXUTENIEH. AJTrOpUTM OBICTPOrO BO3BEACHUS B CTEHCHbD.

OOpaboTka naHHBIX, xpaHsmuxcs B (Qaitmax. TekctoBele u  nBowdHble Qaiinbl. DaiinoBbie
nepemMeHHbIe ((aiiyoBeie ykazarenu). UreHue u3 Qaiina. 3anucks (daii.

Pazbuenue 3amaun Ha noazaxaun. [loxmporpammel (mpoueaypsl 1 GyHKiuu). Pekypcus. PexypcuBnble
00beKThl (ppakranbl). PekypcuBHble npouenypsl U ¢GyHKuuU. Mcnonap3oBaHue cTeKa JUIsl OpraHU3aliu
PEKYPCHBHBIX BBI30BOB.

Hcnonb3oBanue craHgapTHOH OuOimoTeku s3blka mnporpamMMupoBanus. [loaximroueHune OuOIHOTEK
HOJAIPOrpaMM CTOPOHHMX IIPpOou3BoauUTENeH. MOy IbHBIHITPUHIIUII IOCTPOSHUSI IPOTPaMM.

Yucnennsle MeToAbl. ToyHoe M NpuOIMKEHHOE peleHHs 3aJadd. UMCIeHHbIE METOJbl pEIleHUs
YpaBHEHHIA: METOJI Iepedopa, MEeTO/] MOJIOBUHHOTO JeneHus. [IpulmmKkEHHOe BEIYUCIICHHE JITUH KPUBBIX.
Boruucnenue muomane Guryp ¢ HOMOILBIO YUCIEHHBIX METOJOB (METOA MPSIMOYTOJIbHUKOB, METOJ
tpanenuii). [lonck makcumyma (MHUHMMyMa) (YHKIMH OJHOH MEPEMEHHONW METOJOM ITOJIOBUHHOTO
JICTICHMSL.

O06paboTKka CHMBOJIBHBIX IaHHBIX. BCTpoeHHBIe (DYHKIMH sI3bIKa MPOTPAMMHPOBAHUS Uil 00pabOTKH
CHUMBOJIBHBIX CTPOK. AJTOpUTMBI 0OpaOOTKM CHUMBOJBHBIX CTPOK: MOACYET KOJUYECTBA IOSBICHUN
CHUMBOJIa B CTPOKE, pa30MEHHE CTPOKU Ha CJIOBa MO MPOOEJIbHBIM CUMBOJIAaM, IOUCK MOJCTPOKU BHYTPHU
JTAaHHOW CTPOKH,3aME€Ha HalJIEHHOW NOJCTPOKU Ha IPYTyI CTpOKYy. ['eHepanus Bcex CiI0B B HEKOTOPOM
andaBuTe, YAOBICTBOPAIOIIMX 3aJaHHBIM oOrpaHudeHusiM. llpeoOpa3zoBaHue 4KCIaB CUMBOJBHYIO
CTPOKY M 0OpaTHO.

MaccuBbl M TOCIEA0BATENbHOCTH 4YHceNl. Bbluncienne 0O0OOIIEHHBIX XapaKTEPUCTHK 3JIEMEHTOB
MacCHBa WM YUCJIOBOU IMOCIEI0BATEIbHOCTH (CyMMBI,

IIPOU3BENIEHUS, CPETHErO apu(PMETHIECKOTr0, MUHUMAJIBHOTO U MaKCUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA
JJIEMEHTOB, YAOBJIETBOPSIOUINX 33/JaHHOMY YCIOBMIO). JIMHEWHBIH NOUCK 3aJaHHOTO 3HAYEHUS B
MaccHBe.

CoprupoBka oHOMEpHOro mMaccuBa. IIpocTbie METO/IBI COPTUPOBKU (METOJ IMy3bIpbKa, METOJ BbIOOpa,
copTupoBKa BctaBkamu). CopTupoBKa ciussHueM. beictpast coptupoBka maccusa (anroputM QuickSort).
JIBOWYHBIH MOKCK B OTCOPTUPOBAHHOM MAaCCHBE.

JIBymMepHBIE MaccuBBl (MaTpHUIlbl). AJTOPUTMBI 0OpaOOTKH JABYMEPHBIX MAaCCHUBOB: 3allOJIHEHUE
JIBYMEPHOTO YHCJIOBOTO MAaccHBa MO 3a/laHHBIM IpaBWJIaM, MOMCK 3JIEMEHTa B JBYMEPHOM MAacCHBE,
BBIUMCJIEHHE MaKCUMyMa (MUHUMYMa) U CYMMBbI 3JIEMEHTOB JBYMEPHOT'O MacCHBa, EPECTAaHOBKA CTPOK
U CTOJIOIIOB JIBYMEPHOTO MaccuBa. Paspabomxa npocpamm Ons peuleHus NPoOCMbX 3a0ay¥ aHaIu3da
Oannbix (0UUCKA OAHHBIX, KIACCUDUKAYUSL, AHATU3 OMKTOHEHUIL).

HNupopmMannoHHbIE TEXHOJIOTHHU

TekcroBblit mponieccop. Penaktuposanue u gopmaruponanue. [Iposepka opdorpaduu u rpaMMaTHKY.
CpencTBa moucka 1 aBT03aMeHBI B TEKCTOBOM Ipouieccope.lcnionpzoBanue ctuieil. CTpykTypHpOBaHHbIE
TEKCTOBbIE JOKYMeHThl. CHOCKH, oriaBineHue. KomnexktuBHas pabota ¢ JoKyMeHTaMu. MHCTpyMEeHTHI
pELIeH3UPOBaHUs B TEKCTOBBIX IMporeccopax. OOmaunble cepBuchl. JlenoBas mnepenucka. Pedepar.
[TpaBuiia IMTHPOBAHUS UCTOYHUKOB U odopMieHHs 6ubanorpadguueckux ccpiiok. OdopMieHne cnucka
JUTEpPATyphl. 3HAKOMCTBO C KOMIIBIOTEPHON BEPCTKOM Tekcra. TexHuueckue cpeiacTBa BBOJA TEKCTA.
Crenuanu3upoBaHHbIE CPEACTBA PEJAKTUPOBAHUSAMATEMATHYECKUX TEKCTOB.

Anamu3 nganHbiX. OCHOBHBIE 3a/aud  aHaAlW3a JAaHHBIX: IPOTHO3MPOBAaHHUE, Kiaccuukanus,
KJIacTepU3alvs, aHauu3 OTKJIOHeHuH. IlocnenoBarenbHOCTh pellleHMs 3ajad aHajau3a JaHHbBIX: cOOp
NEpBUYHBIX JAaHHBIX, OYMCTKAa M OIICHKA KayecTBa JaHHBIX, BHIOOp W/WIM IOCTPOEHHE MOJEIH,
npeoOpa3oBaHUE JAHHBIX, BU3yaJau3allus JaHHBIX, MHTEpHIpeTauus  pe3yiabTaroB.  IIporpamMmHble
cpeacTBa u MHTEPHET-CEPBUCH] JUIsl 00pabOTKU W MpPEICTABICHUS JaHHBIX. bojbliue naHHbBIE.
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MammunHoe o0yuenue. MumennekmyanibHolil aHAAU3 OAHHDLX.

AHanmu3 JaHHBIX C MOMOIIBIO AIIEKTPOHHBIX Ta0JUI]. BhryncieHne cyMMbl, cpeHero apuMeTudecKoro,
HauOobIIero (HAMMEHBLIEr0) 3HAYeHUs auana3oHa. Beruncienue xodp@uirieHTa KOppeisiiuuu ABYX
psanoB nanHbiX. [locTpoeHne cTonOuaThIX, TMHEWYAThIX W KPYroBbIX Auarpamm. Iloctpoenue rpadukoB
byukuuii. [logbop nuHMK TpeHa, pelIeHHe 3a/1a4 MPOTHO3UPOBAHHUS.

UucneHHOe pelleHne YpaBHEHUM C IOMOIIBIO Mojbopa mnapamerpa. OntuMmusanus Kak IIOUCK
HAWIY4Ilero pelleHuss B 3aJaHHbIX YycioBuax. lleneBas ¢yHkius, orpanuyeHus. JlokaiabHble U
r7100aTbHBIA MUHUMYMBI 11e1eBOM (QyHKIMH. PemieHue 3aady ONTUMU3ALUU C TIOMOUIBIO AJIEKTPOHHBIX
TaOJIuULI.

10 KJACC

TeopeTnueckne 0CHOBbI HHPOPMATHKH

Teopernueckne MmoaxoAbl K OLEHKE KOJMYecTBa HMH(oOpManuu. 3aKOH aJAUTUBHOCTH HH(POpPMALUU.
®opmyna Xaptiu. Madopmarus u BepositHocTh. Popmyna LllenHoHa.

Anroput™Mbl ckatus gaHHbIX. Anroput™ RLE. Anroputm Xaddmana. Anroputm LZW. Anroputmsl
CKaTHA JTaHHBIX C MOTEPSIMU. Y MEHbLIEHUE TIIyOMHBI KOAUPOBaHUs 11BeTa. OCHOBHBIE UJEU AITOPUTMOB
cxarus JPEG, MP3.

CkopocTh  mepenaud  JIaHHBIX. 3aBUCUMOCTh BpEMEHU nepeaayn 0T HHPOPMALMOHHOTO
00bEMa JIaHHBIX M XapaKTEepPUCTHK KaHaja CBs3U. [IpMuMHBI BO3HHMKHOBEHMs OIIMOOK IpH Iepejade
nanHbiX. Koppl, mo3Bossromue oOHapyKUBaTh U MCIPABIATh OMIMOKW, BO3HUKAIOUIME MpPHU Iepeaade
naHHbIX. Paccrosnue Xammunra. KogupoBanue ¢ nosropenuem 0uto. Konbl XsomMMuHra.

Cucrtembl. KoMmoHeHTBI cucTeMbl M UX B3auMmojeiictBue. CucreMHblil 3 deKT.

VYnpasienue kak nH(popMalMoHHbIH rporecc. OOpaTHas CBA3b.

Mogenu u moaenupoBanue. Llens monenupoBanus. COOTBETCTBHE MOJENH MOJEIUPYEMOMY OOBEKTY
WIH IIpoLEecCy, Lenu MoAeaupoBanus. Popmann3anys NpUKIaaHbIX 3a1a4.

[IpencraBieHune pe3yabTaTOB MOJEIUPOBAHUS B BHJIE, YAOOHOM JJIsi BOCHPHUSTHS UYEIOBEKOM.
I'paduueckoe npeacTaBieHne TaHHBIX (CXeMBbl, TaOIUIBI, TpaduKn).

I'pads1. OcHoBHBIEC IOHSTHS. Buasl rpados. Onucanne rpadoB ¢ MTOMOIIBI0 MATPUIICMEKHOCTH, BECOBBIX
MaTpHll, CHHCKOB CMEXHOCTH. PellleHne anropuTMHUYECKHX 3a7ay, CBSI3aHHBIX C aHalIM30M TIpadoB
(mocTpoeHHe ONTHUMAIBHOTO IYTH MEXAY BeplIMHaAMu Tpada, OmpeleieHHe KOJIMYeCTBa Pa3InYHBIX
nyTeil Mexy BepIInHAMH OPUEHTHPOBAHHOTO AIlMKJINYECKOro rpada).

HepeBwsi. bunaproe nepeBo. JlepeBbs moumcka. CmocoObl o0xoma gnepeBa. IlpeacrarieHue
apu(MeTHUeCKUX BBIpAKEHUM B BHUIe JepeBa. JIMCKpeTHbIE HWIPhl JABYX MWIPOKOB C TIOJHOM
uHpopmanueit. Ilocrpoenne nepeBa nepedbopa BapHaHTOB, ONKUCAHUE CTPATETUU UIPHl B TaOIWYHON
¢dopme. BbIMrphIlIHbIe M TPOUTPHIIIHBIE TO3UIUH. BBIMTPHIIIHBIE CTPATETHH.

CpenctBa  HMCKycCTBEHHOro  uHTeisiekTta. CepBUCHI  MAIIMHHOTO  TEpPEBOJA U paclo3HaBaHUS
ycTtHOM peun. KorHutuBHbIE cepBHCHl. MneHTH(dUKanMs W MOUCK M300pa)KeHUH, pacro3HaBaHUE JIUIL.
CamooOyuaromuecsi cucteMbl. VICKyCCTBEHHBIN MHTEIEKT B KOMIIBIOTEpHBIX Mrpax. Mcmonb3oBaHue
METO/IOB HCKYCCTBEHHOI'O MHTEJJIeKTa B oOyyaromux cucremMax. Vcmoip3oBaHHE METOJIOB
UCKYCCTBEHHOI'O HUHTEJJIeKTa B pobororexHuke. WuTepuer Bemeil. IlepcriekTuBbl pa3BuUTHS
KOMIIBIOTEPHBIX HHTEJUIEKTyaJIbHBIX cucTeM. HelipoHHBIE ceTu.

AJITOPUTMBI U IPOrpaMMHpPOBaHuUe

@opmanuzanys MOHATHS anroputma. MammHa TeropuHra Kak yHUBEpCallbHash MOJENb BBIYMCIIECHUH.
Tesuc Yépua—Trropunra. Mawuna Ilocma. Hopmanvhoie

aneopugmor Maprosa. Aneopummuvecku nepaspewumvle 3a0ayu. 3adaua ocmanosa. Hesosmodcnocmo
aA8mMoMamu4eckol OmiaoKu nPOSPamM.

OreHka CI0XHOCTH BBIYMCICHUN. Bpems paboTel 1 00BEM HCIOIB3YEMOM MaMsATH, UX 3aBUCHUMOCTH OT
pa3Mepa MCXOAHBIX JaHHBIX. OIleHKa aCHMIITOTHUYECKON CII0)KHOCTH alrOPUTMOB. AJTOPUTMBI
NOJMHOMHAIBHON ciokHOCTU. [lepebopHble anroputmsbl. [IpuMepbl pa3mUuHBIX AJTOPUTMOB pEIICHHS
OJIHOM 3a7a4u, KOTOPBIE UMEIOT PA3IIMYHYIOCIOKHOCTD.

[Touck MpOCTHIX YKCEN B 33JaHHOM JIHAIIa30HE ¢ MOMOIIBIO AITOPUTMA «peleTo Jparochenanr.
MHoropa3psaHble Lelble Yuciia, 3a1a4i AIMHHON apu(MeTHKY.

CrnoBapu (accollMaTUBHBIE MAacCUBBI, 0TOOpaskeHus ). Xam-tadbnuisl. [loctpoenueandaButHO-
4aCTOTHOTO CJI0BAps AJIA 3aJaHHOTO TEKCTA.



Ananuz mexcma Ha ecmecmeeHHOM A3vlKe. BvloeneHue nocnedosamenbHoCmerino uadiomy.
Pecynapnvie svipascenus. Yacmommuwiti ananus.

Creku. AHanu3 MPaBUILHOCTH CKOOOYHOTO BBIPAKCHMUSI. Brruucnenue
apru(METHUECKOTO BBIPAKEHUSI, 3aIIMCAaHHOTO B MOCT(UKCHON (hopMe.

Ouepenu. Mcnonb3zoBanue ouepean Jjisi BpeMEHHOTO XPAHEHUS IaHHbIX.

Ceasnvie cnucku. Peanusayus cmexka u ouepeou ¢ NOMOWbIO C8A3HbIX CHUCKOS.

Anroputmbl Ha rpadax. IlocTpoeHne MHUHHUMANIBHOIO OCTOBHOTO JepeBa B3BEIICHHOTO CBS3HOIO
HeopueHTHpoBaHHOTO Tpada. Ob6xo0 epaga 6 enyoumy. Oo6x00 ecpagpa 6 wupuny. KomudecTtBo
pa3IMYHBIX nyTeu MEXy BEpUIMHAMH OPHUEHTHPOBAHHOTO AalMKIWYECKOro rpada. Anroputm
Hetikctpel. Areopumm Dnovoa—Yopwanna.

HepeBbs. Peanuzanus nepeBa C MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JBomuHble (OMHapHBIE) AEpPEBbA.
[MocTpoenne mepeBa isi 3aJaHHOTO apU(PMETHUUECKOTO BBIpaXKEHHS. PeKypcHBHBIC anTOpHUTMBI 00X0/1a
nepesa. Mcnonp3oBaHue cTeka M o4epeu 1 00Xo/a iepeBa.

JunaMuueckoe MNpOrpaMMHpPOBAHME KaK METOJ PEIICHHS 3aJad C COXPAaHEHHUEM IPOMEKYTOUHBIX
pe3ynbTaToB. 3aJayM, PEIIaeMble C IOMOILIBIO JAMHAMUYECKOTO MPOrpaMMHUPOBAHUSA: BBIYUCICHUE
PEKYPCUBHBIX (YHKIIUM, TOACUET KOJTUUECTBA BAPUAHTOB, 33/1a4U ONTHMHU3ALIUH.

[TonsitTue 00 O0OBEKTHO-OPUEHTHUPOBAHHOM MporpamMmupoBaHuu. OO0bekThiU Kiacchl. CBOWCTBA U
METOJIbI 00beKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAM3. Pa3zpaboTka mporpaMm Ha OCHOBE OOBEKTHO-
OpPUEHTUPOBAHHOTO MOAX0Aa. HKamcynsauus, HacleJ0BaHue, MOJIUMOP(HU3M.

Cpenpl ObICTpOlt pa3paborku mporpamm. [IpoekTupoBanue uwHTEpdEiica moap3oBaTelns. Vcnoms3oBanue
TOTOBBIX YIPABISIEMbIX 3JIEMEHTOB IS IOCTPOCHUsIMHTEp(derica.

00630p sA3BIKOB MporpaMMupoBanusd. [loHsTHE 0 MapagurMax MporpaMMUPOBAHUS.

H3yuenue 6mopozo A3vika NpocpamMmuposanus.

HNHpopManMOHHBIE TEXHOJIOTHHU

DTamnbl KOMIBIOTEPHO-MAaTEMaTHIYECKOT0 MOIETTUPOBAHUS: TOCTAHOBKA 3a/1a4uH, pa3paboTKa MOJIeNH,
TECTUPOBAHUE MOJICIIN, KOMITBIOTEPHBINA SKCIIEPUMEHT, aHAJIU3 Pe3yIbTaTOB MOJICTUPOBAHUSI.
Juckperunsamnus npyu MaTeMaTHY€CKOM MOJIEIUPOBAHUH HEMPEPBIBHBIX MPOLIECCOB.
MopenupoBanuenBkeHus. MoaenupoBanne OMOIOTHIECKUX cucteM.MaTemaTuyeckue MoIeu
B OKOHOMHUKE. BBIYHCITUTENbHBIE SKCIIEPUMEHTHI ¢ MOAETIMU.OOpaboTKa pe3ynbTaToB SKCIIEPUMEHTA.
Metoa HauMeHbIIHX KBapaToB. OlIEHKA YHCIOBBIX MapaMeTPOB MOJCIHUPYEMBIX OOBEKTOB
npoiieccoB. BoccTaHoBIIEeHHE 3aBUCUMOCTEN IO PE3YNIbTaTaM SKCIIEPUMEHTA.

BepositHocTHbie Mosie. MeTtoasl MonTte-Kapno. Umutarmonnoe MmoaenupoBanue. CUCTEMBI
MacCOBOTO OOCITYKHBaHUSI.

Tabmuunbie (pensiiiuoHHBbIC) 0a3bl JaHHBIX. Tabnuila — TPENCTaBICHHUE CBEICHUNW 00 OJHOTHUITHBIX
ob0nekrax. [lone, 3amuce. Kitou tabnuiel. PaboTa ¢ roToBoii 6a30ii JaHHBIX. 3anolHeHHE 0a3bl JaHHBIX.
[louck, coptupoBka M (uabTpauus NaHHBIX. 3ampockl  HAa  BBIOOPKY JAHHBIX.  3ampochl €
napameTpaMmu. Bpluucisiemble MOJSIB 3ampocax.

MHuoroTtabanunabie 0a3bl TaHHBIX. TUIBI CBsA3EH Mexay Tabmuiiamu. Baentnuii kimrou. [{enoctHOCTh 6a3bl
JTaHHBIX. 3aMpOChl K MHOTOTA0IMYHBIM 0a3aM JTaHHBIX.

OcHnosnvie npunyunvl Hopmanuzayuu 6az oannvix. Azvix ynpaenenus oanuvimu SQL. Cozoanue npocmouix
3anpocos Ha azvike SQL na evlO0pKy danHvix U3 00HOU MadbIUYDL.

Hepensyuonnvie 6asvi 0annwvlx. Ixcnepmmuoble cucmembl

HNureprer-npunoxenus. [IoHsTue 0 cepBepHOM M KIMEHTCKOM 4acTAX canTa. TEeXHOJOrWs «KIUEHT —
cepBep», e€ nocromHcTBa U Hemoctatku. OcHOBHI si3bika HTML u kackamubix tabmuiy crmiei (CSS).
Cuenapuu Ha si3bike JavaScript. @opmbl Ha BeO- CTpaHHIIE.

Pa3mernienune BeO-caiiToB. Yciryra XocTuHra. 3arpy3ka (haiijioB Ha CauT.

BBoj n300paxenuii ¢ UCMOIb30BAaHUEM PA3IUYHBIX HU(POBBIX YCTPOUCTB (IIHUPPOBLIX (hoToAIapaToB u
MHUKPOCKOIIOB, BHJICOKaMep, CKaHEpPOB W Ipyrux ycrpoict). I'paduueckuii pemakrop. Paspemenue.
KanpupoBanue. Mcnpasienue nepcnekTuBbl. I'mcrorpamma. Koppekuus ypoBHEH, KOppEKIUs LIBETA.
O0ecBeunBaHUEIIBETHRIX N300pakeHui. PeTyms. PaboTa ¢ obnactamu. OumbTpsl.

Mmuorocnoiiasie n3o00paxkenus. TekctoBele ciou. Macka cnos. Kananel. CoxpaHeHHE BBIICICHHON
obnactu. [ToaroToBKa MLTFOCTpaNyiil A1 BeO-caliTOB. AHUMHPOBAaHHBIE N300paKEHUS.

Bekropnas rpaduka. [Ipumutubel. M3MeHeHne mopska 3JeMEeHTOB. BripaBHMBaHUE, pacmpeeicHue.
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I'pynnupoBka. Kpuble. dopMarbl BEKTOPHBIX PHUCYHKOB. lcnosnp3oBaHHEe KOHTYpOB. BekTopu3zanms
pacTpOBBIX U300PAKEHUN.

[TpyHIMIIBI TTOCTPOCHUSI U PENAKTUPOBAHUA TpEXMEpHbIX Mojenei. Cerounsle mMonenu. MaTepuarbl.
MonenupoBanue UCTOUHUKOB ocBelieHus. Kamepsl. AnnutuBHbieTexHonoruu (3D-npuntepst). [londarue
0 BUPTYaJIbHOM PEaIbHOCTH U JOMOJIHEHHOUW peanibHOCTH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
IO UH®OPMATUKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3YyNbTAThl OTPAXKAIOT T'OTOBHOCTh M CIIOCOOHOCTH OOY4YalOUIUXCS PYKOBOJCTBOBATHCS
c(hOopMHUPOBaHHOMN BHYTPEHHEMN MO3ULUEN JUYHOCTH, CHCTEMOM LIEHHOCTHBIX OPHUEHTALHM,
MO3UTUBHBIX BHYTPEHHHUX YOEXKICHUN, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO
o011ecTBa, pacUIMpPeHUE KU3HEHHOTO OIbITa W OIbITa JACATEIHHOCTH B TIPOIECCE pealu3aiiu
CpeICcTBaMU y4eOHOro ImpeIMeTa OCHOBHBIX HalpaBICHUI BOCIIUTATEIBHON 1€ATeIbHOCTH.

1) rpaxaanckoro BOCHMTAHMS:

OCO3HAaHUE CBOMX KOHCTHUTYLIMOHHBIX IpaB U OOS3aHHOCTEW, YBaXKEHHE 3aKOHA M IPABOIOPSIIKA,
COOJIOZICHHE OCHOBOIOJAralolMX HOPM HH()OPMALMOHHOTO IpaBau WH(OOPMALMOHHONW 0€30MacHOCTH;
TOTOBHOCTb ITPOTUBOCTOSITH UACOJIOTUU IKCTPEMU3MA, HAMOHAIN3MA, KCEHO()OONH, TUCKPUMUHALIMH T10
COLIMAJIbHBIM, PEJIMTUO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) MNAaTPHOTUYECCKOT0 BOCIIUTAHUA:
HNEHHOCTHOC OTHOHICHHUEC K HCTOPHUYCCKOMY HACJICAHUIO, OOCTHUIKCHUSAM Poccuu B HayKe€, HCKYCCTBC,
TCXHOJIOTHAX, IOHHMMAaHHC 3HAYCHUA I/IH(i)OpMaTI/IKI/I KaK HAaYKH B )KM3HHW COBPEMCHHOI'O O6HI€CTBa;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA

Cq)OpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHHA, ISTHUUYCCKOI'O IIOBCIACHUS, CIIOCOOHOCTH OIICHHUBATH
CUTyalluI0O U NMPHUHHUMATh OCO3HAHHBLIC PCHICHUA,

OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IECHHOCTH, B TOM YHUCJIC B CCTU I/IHTepHeT;

4) 3cTeTHYecKoro BOCHMTAHMUS:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYAsl 3CTETUKY HAYYHOT'O U TEXHUYECKOTO TBOPUECTBA;
CIOCOOHOCTH BOCIIPUHUMATH Pa3IMYHbIE BUBI HICKYCCTBA, B TOM YHCJIE OCHOBAHHOTO HA MCIOJIb30BAHUH
UH(GOPMALIMOHHBIX TEXHOJIOTHIA;

5) ¢usnueckoro BocnuTAHUSN:

c(hOopMUPOBAHHOCTH 3J0POBOTO M 0€30MacHOr0 00pasa >KU3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pOBbIO, B TOM 4HCIEe 3a CuéT coOmoaeHus TpeOoBaHWII Oe30macHON OJKCIUTyaTallud CpeNCTB
I/IH(i)OpMaLII/IOHHI)IX 1 KOMMYHHKAIIUOHHBIX TCXHOHOFHfI;

6) TpymoBoro BocnuTaHus:

TOTOBHOCTh K aKTHBHOM JIEATEIILHOCTH TEXHOJIOTHYECKOW M COIMAIbHON HaNpaBJIE€HHOCTH, CITOCOOHOCTH
WHULIUUPOBATH, IUIAHUPOBATH U CAMOCTOSITEILHO BBIMOIHATH TAKYIO €ATEIbHOCTh;

HWHTEpEC K chepam npodecCuOHATbHON NeSATeTLHOCTH, CBSI3aHHBIM C HH(GOPMATHKOM,
IpOrpaMMUPOBaHUEM W WH(MOPMAIMOHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JOCTHMKEHHSIX HAyKU
WH()OPMATHKH M HAYYHO-TEXHUYECKOTO MPOTpecca, yMEHHWE  COBepIIaTh  OCO3HAHHBIM  BBIOOD
Oynymeit  mpodeccuuy peann3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIJIaHbL;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MIPOTSHKEHUH BCEH KU3HU,

7) 5K0/I0rMYeCKOro BOCHHTAHHUS:

OCO3HaHHUE IrI00abHOTO XapaKTepa SKOJIOTHUECKHUX MPOOJIeM U IMMyTeH UX PELICHUS,B TOM YUCIIE C YIETOM
BO3MOXKHOCTEH HH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

8) meHHOCTH HAYYHOIrO MO3HAHUS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH,
JOCTHKEHHUSM HAyYHO-TEXHHUYECKOTO Mporpecca U OOMECTBEHHOW MPAKTUKH, 32 CUET MOHUMAHUS POJIU
WH(POPMAIMOHHBIX PECypCcOB, WH(MOPMAIMOHHBIX TPOIECCOB M HHM)OPMAIIMOHHBIX TEXHOJOTUH B
ycnoBusX mudpoBoii TpaHchopMauu MHOTHX cep )KU3HU COBPEMEHHOTO 00IIeCTBa;

OCO3HAaHHWE IEHHOCTH HAYYHOH JIEATENbHOCTH, TOTOBHOCTh OCYIICCTBJIATH NPOCKTHYIO H
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HCCICO0BATCIIBCKYIO ACATCIIBHOCTD HHAWBUAYAJIbHO U B I'PYIIIIC.

9) sMouMOHANBLHBIH MHTE/LIEKT, IPENOJAralomuii  ch)OPMUPOBAHHOCTD: CAMOPETYIHPOBAHMS,
BKJIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPHHUMATh

OTBETCTBEHHOCTb 3a CBOE MOBEIEHUE, CIOCOOHOCTh aIalTUPOBATHCA K SMOLMOHAIBHBIM U3MEHEHHSIM H
HPOSIBIATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHMBALlMM, BKJIIOYAIOUIEH CTpEeMJICHHE K JOCTHKEHHIO IEJIUHU YCIEXY, ONTUMH3M,
MHHUIMATUBHOCTh, YMEHHUE JICHCTBOBATH, NCXOJIS M3 CBOMX BO3MOXHOCTEIA;

SMIIATHH, BKIIOYAIONIEH CIOCOOHOCTh TOHMMATh SMOIIMOHATIBHOE COCTOSIHUE JPYIHX, YYUTHIBATH €ro
OpU  OCYIIECTBICHMH KOMMYHUKALMH, CIIOCOOHOCTb K COUYBCTBHIO U CONIEPEKUBAHUIO;
COIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOMIMX CIHOCOOHOCTH BBICTPAaMBATh OTHOIICHHSC APYTUMH JIIOJBMH,
3a00TUTHCS, IPOSIBIIATH UHTEPEC U pa3peiiaTb KOHPIUKTHI.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbrare usyyeHus mH(GOpPMATUKM Ha YPOBHE CpEIHEro oOIiero oopazoBaHHs y 00y4aromerocs
OynyT cGOpMUpOBAaHBI METANPEJAMETHBIE PE3YJbTaThl, OTPAXEHHbIE B YHHUBEPCAJIbHBIX Y4EOHBIX
JNENCTBUAX, @ UMEHHO — I103HaBaTEIbHbIC YHUBEPCAIbHBIC

yueOHbIE JEUCTBHS, KOMMYHHKaTHUBHBIE YHUBEpCAJIbHBIC yueOHbIe NENCTBUA,
pEeryJsITUBHbIE YHUBEpCaJIbHbIE yuyeOHbIe AEHCTBHS, COBMECTHAsSI 1€ATEIbHOCTb.

Ilo3HaBaTe/bHbIE YHUBepcaJIbHble yueOHbIe AeilicTBUS

Ba3oBble Jiornueckne JIeicTBus:

CaMOCTOSTEeNbHO (OPMYIUPOBATh U aKTyalH3UPOBaTh MPOOJIEMYy, pacCMaTpUBaTHLEE BCECTOPOHHE;

yCTaHABIINBATh CYIIECTBECHHBIN NpU3HAK WM OCHOBAaHWS JUIS  CpaBHEHWUS,

Kiaccuukanuu u 0000IIEeHNS;

OTIPEICTIATH 1SN IeATSIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU UX JTIOCTHIKECHUS ; BBISIBIISITH

3aKOHOMEPHOCTH U MPOTUBOPEUUS B PACCMaTPUBAEMBbIX SIBICHUAX; pa3padaThIBaTh IUTAaH pelIeHUus
mpoOJIeMBI ¢ yaETOM aHajgu3a  MMEIOIINXCS

MaTepuaIbHBIX U HEMAaTePUAIBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBHI B JICATEIHBHOCTh, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOBIICISM, OIIEHUBATH PHCKU

MOCJIEACTBUI IeITEILHOCTH;

KOOPJMHHUPOBATh U BHITIOJTHATH PabOTy B YCIOBHSX PEATBHOTO, BUPTYATHHOTOHM KOMOWHHUPOBAHHOTO

B3aMMOJIEHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIJICHHUE ITPH PEIICHUN YXHU3HEHHBIX MTPOOIIEM.

ba3oBble uccienoBaTebCKue AeiicTBUSA.

BJIQJICTh HABBIKAMH YYCOHO-HMCCIIEOBATEIIHCKOW M MPOSKTHOW JCSTETLHOCTH, HABBIKAMHU pa3perieHUs

po0IieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIHHOMYIIOMCKY METO/IOB PEIICHUS IPAKTHUECKUX

3a/1a4, MPUMEHEHHIO Pa3IMIHBIX METOJIOB TTO3HAHMUS;

OCYIIECTBIISITh PA3NIUYHBIE BHJBI ACSITENFHOCTH MO TOJYYSHHIO HOBOTO 3HAHUS, €r0 MHTEPIIPETalUU,

peoOpa3oBaHNI0 W TPHUMEHEHUIO B Pa3jMYHBIX YUCOHBIX CHUTYaIlMsSIX, B TOM YHCJIE MPH CO3JIaHUN

y4€OHBIX U COIMAIBHBIX TIPOEKTOB;

(GbopMUPOBATh HAYYHBIA THI MBIIUICHUS, BIaJICTh HAYYHOH TEPMUHOJIOTHEH, KIFOYCBBIMU TTOHITHSIMA U

METOHAMHU;

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIC 3aJa4d B 00pa30BATECIbHON JEATCIIBHOCTH W IKU3HEHHBIX

CUTYaIUsX;

BBISIBJISITH IPUIMHHO-CIICJICTBCHHBIC CBSA3H U aKTYaJIM3UPOBATh 3a7a49y, BEIIBUTATHTHIIOTE3Y €€ pelIeHus,

HAXOJWTh ApPTyMEHTHI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKACHUI, 3a/1aBaTh MapaMeTpbl U KPUTEPUU

peIICHHUS;

AHAIM3UPOBATh TMOJIYUCHHBIE B XOJI€ pEIICHUS 3a7aud pe3yNbTaThl, KPUTHUYECKU OIICHUBATH WX

JIOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHECHHE B HOBBIX YCJIOBUSX;

JaBaTh  OIEHKY HOBBIM  CHTYyallMsM, OIICHHBATh NPUOOPETEHHBIA  OMBIT;  OCYIIECTBISATH

1eJICHANPABICHHBINA TTOUCK MTEPEHOCa CPEJICTB U CITOCOO0B IEHCTBUS

B MPOECCHOHANTBHYIO CPELy;

YMETh IEPEHOCHUTH 3HAHUS B TIO3HABATEIBHYIO U MPAKTHUECKYIO0 00IaCTH KU3HEAEATSIbHOCTH;



YMETb MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJIEH, IPEJIaraTh OPUTHHAIBHBIC TOAXO0/bI U PELICHHS, CTABUTHIIPOOJIEMBI U 331a4H,

JIOIIYCKaIOIUE AIbTEPHATUBHBIE PELICHHUS.

Pabora c undopmanueii:

BJIaJICTh HaBbIKAaMU NOJy4YeHUs HHPOPMALUU U3 UICTOUHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEILHO

OCYILECTBIISATh MIOUCK, aHAJIN3, CACTEMATH3aIUI0 U HHTEPIIPETALNI0 HHPOPMALIUU PAa3IMYHBIX BUJIOB U

(bopMm npencTaBieHus;

CO3/1aBaTh TEKCTbl B pPAa3NMYHbIX (opmMaTax C yd4€TOM Ha3HAUYeHUS WHQPOPMALKUU U LEJIEBOU

ayJAUTOPUH, BEIOMpPasi ONTUMAIIbHYIO (POPMY MpEACTaBICHHS U BU3yalIU3alliH; OLIEHUBATh JOCTOBEPHOCTD,
JETUTUMHOCTh uHpopManuy, e  COOTBETCTBHE

IIPABOBBIM M MOPAJIbHO-ITUYECKMM HOPMAaM;

UCTIOJIb30BaTh CpeACTBa MH(POPMAIMOHHBIX 1 KOMMYHHUKALIMOHHBIX TEXHOJIOTHNA B PELICHUU

KOTHUTHBHBIX, ~KOMMYHHMKATUBHBIX M  OpPraHM3aLMOHHBIX 33Ja4c cOOIIOACHUEM TpeOOBaHUM

PrOHOMUKHU, TEXHUKH 0€30I1aCHOCTH, TUTHEHBI, pECYpCOCOEpEKEHUs, MPABOBBIX U ATUUECKUX HOPM,

HOPM HH(OPMAIIMOHHON 0€3011aCHOCTH;

BJIAJCTh HAaBBIKAMH pAclO3HaBaHWA © 3alUThl HH(pOpMaruu, wuHGOpMAMOHHOKW O0e30macHOCTH

JMYHOCTH.

KoMMmyHHKaTHBHBIE YHHBepcajibHble y4eOHbIe [1eiiCTBUSA

OO0wmenue:

OCYILECTBIIATh KOMMYHHKALIUU BO BCeX chepax KU3HHU;

pacno3HaBaThb HeBepOajbHbIE CpEICTBAa OOLIEHUS, ITOHMMATh 3HAYEHHWE COIMAJIBHBIX 3HAKOB,
pacrio3HaBaTh MPEANOCHIIKY KOH(OIMKTHBIX CUTYallUid U CMATYaTbKOH(IIUKTHL;

BJIAJICTh Pa3IMYHBIMHU CIIOCOOAMHU OOIIEHUS M B3aMMOACHCTBUS,apIYMEHTHPOBAHHO BECTH JUAJIOT, YMETh
CMAr4aTh KOH(QJIUKTHbIE CUTYALlUH;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOXO TOYKY 3PEHUS C UCIIOIb30BAHUEM SA3BIKOBBIXCPECTB.

CoBMmecTHas1 1eSITEIbHOCTD:

MOHMMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMaHAHON U UHIMBUYaJIbHOUPAOOTHI;

BBIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX ACUCTBUH ¢ y4ETOM OOLIMX MHTEPECOB U BO3MOMXKHOCTEH
KQKJIOTO 4JIEHA KOJUIEKTUBA;

IPUHUMATh LIEJIM COBMECTHOW JEATEIbHOCTH, OPraHW30BBIBATH M KOOPAMHHPOBATh ACHUCTBHUS MO HX
JOCTH>KEHUIO: COCTABIISATH TUIAH JIEHCTBHUM, pacipeaesnsiaTh pojiu ¢ yYYETOMMHEHUHM Y4aCTHUKOB, 00CYX/1aTh
pe3yibTaThl COBMECTHOM pabOThI;

OLICHMBAaTh KAauyeCTBO CBOET0 BKJI3Ja M KaXJOr0 ydyacTHHMKAa KOMaHAbl B OOIIMH pe3ynbTarT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTh HOBbIE IPOEKTHI, OLEHUBATh UJAEU C MO3UIUU HOBHU3HBI, OPUTHMHAIBHOCTH, MPAKTHUYECKON
3HAYUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTpPAaTETHYECKOE IMOBEACHHE B PA3JIMYHBIX CUTYallUSX, MPOSBIATH
TBOPYECTBO U BOOOpakeHHE, ObITh MHUITUATHBHBIM.

PerynsiTuBHbIe YHUBepCaJbHbIC y4eOHbIE /eiiCTBUA

Camoopranu3anus:

CaMOCTOSITENIbHO OCYLIECTBIISITh IMO3HABATENBbHYIO JAESTEIbHOCTb, BBISBIATH IPOOJIEMBI, CTaBUTh U
dbopMynHupoBaTh COOCTBEHHBIE 337]aull B 00pa30BaTEIbHON 1EATEIBHOCTH U KU3HEHHBIX CUTYalLUsX;
CaMOCTOSITENIbHO COCTABJIATH IJIaH PEIICHUs MPOOJIeMbl ¢ YYETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEHN U IIPEANIOYTECHU;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH y4eOHOTO MpeiMeTa Ha OCHOBE JIMUHBIX MTPENOYTEHUH;

JiefaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh €ro, OpaTb OTBETCTBEHHOCTH3a PELLCHUE;
OLIEHUBATh NPUOOPETEHHBIN OBIT;

Croco0CTBOBaTh ()OPMHUPOBAHUIO M TPOSBICHUIO LIUPOKOW SPYAULMU B DPA3HBIX OOJIACTSAX 3HAHUM,
MOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTeNbHBINA U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyallWsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLEHUBAaTh COOTBETCTBHE
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Pe3yabTaTOB LIENISIM;

BIQJICTh HABBIKAMHU TIO3HABATEIILHOM pediekcn Kak OCO3HaHUS COBEpIIAEMBIX JICUCTBUU U
MBICTTUTENIbHBIX TPOIIECCOB, UX PE3YyIbTaTOB U OCHOBAHHM, MCIONb30BATh MPHUEMBI peduieKCHH s
OIICHKH CUTYaIlMH, BEIOOpA BEPHOTO PEIICHUS;

OLICHUBAaTh PUCKH U CBOEBPEMEHHO IPUHHUMATh PEUICHUS MO MX CHUKEHUIO; IPUHMUMaTb MOTHBBI U
apryMEHTBI IPYTUX [PHU aHAIIM3€E PE3YIIHTATOB JEATEIIbHOCTH.

IIpunsaTHA ceds1 M APYrUX:

IPUHUMATH CeOs, TOHUMAasi CBOM HEJIOCTATKU M JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI M apTYMEHTBI IPYTUX IPU aHAJIW3€E PE3YIbTAaTOB AEATEIbHOCTH;IPU3HABATH CBOE
MpaBo U MPaABO JAPYTUX HA OIIHOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TO3UIMH APYTOTO YEIOBEKa.

NPEJMETHBIE PE3YJIbTATbI

B mpouecce u3yuenus xypca mHpopMaTHKu yriayonéHHoro ypoBHsS B 10 kiaacce

00yyaromuMucs 0yayT TOCTUTHYTHI CIEIYIOLIE IPEIMETHbIE PE3yJIbTaThl:

BJIAJICHUE TPEACTABICHUSIMHI O POJIM WH(POPMAIIMU U CBS3aHHBIX C HEHl MPOIIECCOBB MPUPOJIE, TEXHUKE
o0miecTBe, MOHATHAMU «HH(DOpPMaLUL», «MH()OPMAIMOHHBIA MPOLECC», «CUCTEMay», «KOMIIOHEHTBI
CHCTEMBI», «CHCTEMHBIH 3(dexTy,

«uH(pOpMAIMOHHAsI CUCTEMay, «CUCTEMa yIPaBJICHUNY;

BJIAJICHUE METOJaMHU IOWCKa HWHPOpManuu B ceTh VIHTEpHET, yMEHHWE KpPUTHYECKH OLIEHHBATH
UH(OPMaLKIO, IOTY4YEHHYIO U3 ceTu VIHTepHeT;

YMEHHUE XapaKTepu30BaTh OOJBIINE JaHHBIC, MPHUBOAWTH IMPHUMEPHl HMCTOYHHKOB HX IMOJIYyYCHHS U
HalpaBJIEHUs] HCIOJb30BAHUSA, YMEHHE KiacCU(PUUUPOBAaTh OCHOBHBIE 3ajJjaud aHalu3a JaHHbBIX
(mporHozupoBaHue,  KiaccupuKamusa, — KiIacTepW3alMs,  aHaJIW3  OTKJIOHEHWiH),  IIOHUMATb
MOCJIEI0BATEIbHOCTD PEIICHHUs 3a/lau aHajdu3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OYMCTKA M OIIEHKA
Ka4yecTBa JaHHBIX, BEIOOP W/MIIM MOCTPOSHUE MOJIENH, TPeoOpa3oBaHNe JaHHBIX, BU3YaIH3allHsl JaHHBIX,
UHTEpIpeTalus pe3yibTaToB;

NOHMMaHHE OCHOBHBIX NPHUHIIMIIOB YCTPOHCTBA M (PYHKIIMOHUPOBAHHS COBPEMEHHBIX CTAIlMOHAPHBIX H
MOOWJIBHBIX KOMITBIOTEPOB, TEHAECHIIUI pa3BUTHSI KOMIIBIOTEPHBIX TEXHOJIOTUH;

BJIaJICHNE HABBIKAMU DPA0OTHI C OINEPANMOHHBIMUA CHCTEMaMH, OCHOBHBIMH BHJIAaMH MPOTPAMMHOTO
oOecrieueHus i pelIeHns y4eOHbIX 3a1a4 110 BhIOpaHHONCIIeMaIu3alliy;

HaJIMYHE MPEJICTaBICHUH O KOMITBIOTEPHBIX CETAX U UX POJIM B COBPEMEHHOM MHPE,0 0a30BBIX MPHHIIATIAX
opraHu3aiui M (YHKIMOHMPOBAHUS KOMIIBIOTEPHBIX ceTei, 00 OOIMX MPUHIUMNAX pa3pabOTKu U
(YHKIIMOHUPOBAHUS HHTEPHET-TIPHIIOKEHHIA;

NOHMMaHWe yrpo3 UHGPOPMAIMOHHON Oe30macHOCTH, UCMOJb30BaHUE METOJI0OB M CPEICTB
IPOTUBOJCHCTBHSL 3TUM Yrpo3aM, COOJIIOJIEHHE Mep Oe30IacHOCTH, MPEIOTBPALIAIONINX HE3aKOHHOE
pacrpocTpaHeHHE NEePCOHANBHBIX JaHHBIX, COOMIOZCHNE TpeOOBaHMNM  TEXHUKH OE€30MacCHOCTH U
THTHUCHBI npu paboTe ¢ KOMITBIOTEpaMU M APYTUMH KOMIIOHEHTaMH IH(PPOBOTO OKPYKCHHS,
NOHMMAaHME MPABOBBIX OCHOB HCIIOJIB30BAHUS KOMITBIOTEPHBIX Iporpamm, 0a3 MaHHBIX M pPabOThIB
cetu MHTEpHET;

MOHUMaHHE OCHOBHBIX NMPHUHIIMIIOB AUCKPETU3AIUH PA3IMUHBIX BUIOBUH(POPMALIMU, YMEHHUE OTIPENIeNATh
WHQPOPMAIMOHHBIA 00BEM TEKCTOBBIX, TpaMUECKUX U 3BYKOBBIX JAHHBIX MpPU 3aJaHHBIX HapameTpax
JMCKPETU3aIMK, YMEHHUE OIpPeNeNATh CPEIHIOI0 CKOPOCTh IMepeJadyd JaHHBIX, OLIEHUBATh H3MEHEHUE
BPEMEHHU Tiepefadn MPU H3MEHEHUH HH(OPMAIIMOHHOTO 00BEMA MTAHHBIX M XapPaKTEPUCTHK KaHaia
CBSI3U;

YMEHHE WCIOJb30BaTh IPH PEHICHWW 3aJad CBONCTBA TO3WIMOHHOW 3alMCH YHUCEN, alropuTMa
MOCTPOCHMS 3aMMCH YUCIIA B TIO3ULMOHHON CUCTEME CUUCIICHUS C 3aJaHHBIMOCHOBAaHMEM M TOCTPOCHUS
yyciaa IO CTPOKe, COJAEp’Kallled 3aluch 3TOr0 YHWCIA B MO3MIMOHHOM CUCTEME CUMCIEHHS C
3aJaHHBIM OCHOBAaHHEM, YMEHHE BBIOJHATH apHU(PMETUUECKHUE ONEpPAllM B TO3UIMOHHBIX CHUCTEMax
CUHCIIEHUS;

YMEHHUE BBITIOIHATh NMPeoOpa30BaHUs JOTHUECKUX BBIPAKEHHM, MCIIONB3Ysl 3aKOHBI alreOpbl  JIOTHKH,
YMEHUE CTPOUTh JIOTMYECKOE BBIPRKEHHUE B JAU3BIOHKTUBHOW M KOHBIOHKTUBHOW HOPMaJIbHBIX
dopmax 1o 3ajaHHOM TaOJMIle MCTUHHOCTH, HCCIEN0BaTh O0JACThb HMCTUHHOCTH BBICKA3bIBAHMS,
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COJIepIKAIIETO MTePEeMEHHbBIE, PEIIaThHECTIOKHBIE JOTHUECKUE YPABHEHUS M CUCTEMbI YpaBHEHHIA,
NOHMMaHKE 0a30BbIX aJrOPUTMOB OOPAOOTKH YHCIOBOM M TEKCTOBOW WH(OpMAIMHU (3alUCh YHCEN B
TIO3UIIMOHHOM CHUCTEME CUMCIICHUS, HAaX0XKICHHE BCEX MPOCTHIX YMCEIB 33JJaHHOM JIMana3oHe, 00padboTka
MHOTOPa3psIHBIX IEJIBIX YKCENI, aHaJIM3 CHMBOJIBHBIX CTPOK M JIPYI'MX), aJrOPUTMOB IIOMCKAa U
COPTHPOBKH, YMEHHUE OMPEEIISAThH CIIOKHOCTh U3Y4aeMbIX B Kypce 0a30BBIX aJITOPUTMOB (CYMMHUpPOBAHHE
3JIEMEHTOB MAacCHBa, COPTHPOBKA MAacCHBa, NMEpeOOPHBIC AITOPUTMBI, JBOMYHBIN MOUCK) U MPUBOIUTH
IPUMEPBI HECKOJIBKUX AJITOPUTMOB Pa3HOW CIIOKHOCTH ISl PEILICHHsSI OTHOW 33]1auu;

BJIaJICHUE YHHBEPCAIbHBIM SI3BIKOM IpOTrpaMMHUpOBaHus Bbicokoro ypoBus (Python, Java, C++, C#),
NpeCTaBICHUAMU O 0A30BBIX THIIAX JAHHBIX U CTPYKTYPax JaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIC
YIPABJSIFOIINE KOHCTPYKIMH, YMEHUE OCYILECTBIISTh aHAIU3 MPEIUIOKEHHON MPOrpaMMbl:  OINPEICIISTh
pe3yibTaThl pabOThl MPOTrPAMMBI IIPH 3aIaHHBIX UCXOIHBIX JAHHBIX, OMPEICIISATh, PH KAaKUX UCXOIHBIX
JTAHHBIX BO3MOJKHO IMOJIyYCHHE YKa3aHHBIX PE3yJIbTAaTOB, BBISBIIATH JaHHBIC, KOTOPbIE MOT'YT HPUBECTH
K omuOke B pabote IPOTPaMMBI, bopmynupoBaTh NPEUIOKEHHS TI0  YITYUIICHUIO
POrPaMMHOTO KOJIa;

YMEHHUE CO3/1aBaTh CTPYKTYPHUPOBAHHBIC TEKCTOBBIC TOKYMEHTBI M JIEMOHCTPAI[MOHHBIC MAaTEPUAIIbI C
UCIIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX IPOrPAMMHBIX CPEJICTB U 00JIAUHBIX CEPBHCOB,

YMEHHUE HCIOJIb30BaTh JJICKTPOHHBIC TAONUIIBI I aHAJIM3a, MPEJCTaBICHUS U 00paOOTKHU JaHHBIX
(BKJIFOYAsi BBIYHMCIICHUE CYMMBI, CPEIHEr0 apu(METHYECKOro, HANOOIBILEr0 U HAMMEHBIICTO 3HAUCHHH,
pellicHHE YpaBHEHHIA, BHIOOp ONTUMAJILHOTO pEIICHUsS, MOAOOp JIMHUM TPEHNA, PpEUICHUE 3a1a4y
IIPOrHO3UPOBAHUS).

B nponecce uzyuenus kypca nHpopmaruku yriayon€HHoro ypoHs B 11 kiacce

o0yyaromuMucs OyayT TOCTUTHYTHI CIEIYIOLIE IPEIMETHbIE PE3yJIbTaThl:

YMEHHME CTPOUTHh HEPABHOMEPHBIE KOJIbl, JOIYCKAIOLIUE OJHO3HAYHOE JEKOJIMPOBAHHUE COOOIIECHUN
(mpeduKCHBIE KOABI), HCIOIB30BaTh MPOCTEHIINE KOABI, KOTOpbIE IO3BOJSIOT OOHApyXHWBaTh U
UCIPABIIAThH OIIMOKHU MIPU Mepeiade TaHHBIX, CTPOUTH KO/, 00ecreUnBatOINi HAUMEHBIITYI0 BO3MOXKHYIO
CPEIHION0 JUIMHY COOOIIEHHs IPU M3BECTHON YacTOTE€ CUMBOJIOB, MOSICHATH MPUHLUIBI paObOTHI IPOCTHIX
AJITOPUTMOB CXKaTHS 1aHHBIX;

YMEHHUE pellaTh aJrOpUTMHUECKHE 3aJjaud, CBA3aHHBIE C aHAIM30M TIpadoB (3a1aud MOCTPOEHUS
ONTUMAJIBHOTO IYTH MEXIy BEpUIMHAMM rpada, onpeeleHHus KOJUYEeCTBAa PazIUYHbIX MYyTeH Mexay
BEPLIMHAMU OPHEHTUPOBAHHOTO AllMKINYECKOro rpaga), yMeHUe UCIONIb30BaTh JEPEBbs MPU aHAIU3E U
MOCTPOECHUHU KOJIOB U JJISl IPEACTABICHUSA apU(PMETUUECKUX BbIpAKEHUM, IPU PEIICHNUN 3a/1a4 MOUCKa U
COPTUPOBKH, YMEHHUE CTPOUTH JEPEBO UTPHI 10 33JaHHOMY aIrOPUTMY, pa3padbaTeiBaTh U 0OOCHOBBIBATH
BBIMTPBILIHYIO CTPATETUIO UTPHI;

yMeHue pa3pabaThiBaTh U PEAIN30BBIBATH B BUJIE MPOrpaMM 0a30BbIe aITOPUTMbI, YMEHHE HCII0JIb30BaTh
B MIpOrpamMMax JIaHHbIE Pa3IMYHBIX TUIIOB C YUETOM OTpaHUUYEHUIHA JUana30H UX BO3MOXKHBIX 3HAUEHUH,
OPUMEHATHh NPH PEIIeHUH 3a/ad CTPYKTYpbl JAHHBIX (CHHUCKH, CIIOBApH, CTEKH, OYEepead, IEpeBbs),
HCIIOJIb30BaTh 0a30BbIE ONEpaIuy CO CTPYKTYpaMU JaHHBIX, MPUMEHSTh CTaHAAPTHbIE U COOCTBEHHbBIE
HOAIPOrpaMMbl  JUIsl 00paOOTKM YHMCIOBBIX JIAaHHBIX M CHUMBOJBHBIX CTPOK, HCIIOJNB30BaTh IPH
pazpaboTke mporpamMM OHUONIMOTEKM MOANPOrpaMM, 3HaTh  (PYHKIIMOHAJIbHBIE BO3MOKHOCTH
UHCTPYMEHTAJIBHBIX CPEICTB Cpeibl pa3pabOTKH, YMEHHE MCIOIb30BaTh CPEJICTBA OTIAAKH MPOrpamMM B
cpelie MporpaMMUPOBaHNs, YMEHHUE JJOKYMEHTHPOBAThIIPOTPAMMBI;

YMEHUE C03/1aBaTh BeO-CTPaHULIBI;

BJIa/ICHUE OCHOBHBIMU CBEACHUAMU O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEICTBaX CO3JaHHs U paboOThl C
HUMH, YMEHHE UCMOJIb30BaTh TabIMuHbIe (peIsSLHMOHHbIE) 0a3bl JaHHBIX (COCTABIATH 3alpOChl B 0azax
JTAaHHBIX, BBIMIOJHATH COPTHUPOBKY M TOUCK 3amuceil B 0a3e JaHHBIX, HAIlOJHATH pa3paboTaHHYyKO 0a3y
JTAHHBIX) U CIIPABOYHBIE CUCTEMBI;

YMEHHUE HCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMATUYECKUE MOJAEIM I aHalIHu3a OOBEKTOB M IPOLECCOB:
(dopMynHupoBaTh I€JIb MOJICIMPOBAHUS, BBINOJIHATH AaHAIMU3 PE3yAbTaTOB, IIOJYYEHHBIX B XOJIE
MOJICIUPOBAHMs, OLEHUBATH COOTBETCTBHE MOJENHM MOJEIUPYEMOMY OOBEKTYy WM IpoLeccy,
IPEJCTaBIISITh PE3yNbTaThl MOJEIMPOBAHUAB HAIJISAHOM BU/IE;

yMeHue OpPraHU30BBIBATh JUYHOE MH(QOPMALIMOHHOE IIPOCTPAHCTBO C MCIIOJIb30BAaHUEM
pa3MUHBIX CPEACTB LHU(PPOBBIX TEXHOJOTHH, NOHMMAaHHE BO3MOXXHOCTEH LHU(POBBIX CEPBHCOB
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rOCyIapCTBEHHBIX YCIYT, IU(PPOBBIX 00pa30BaTEIbHBIX CEPBUCOB;

NOHMMaHHE OCHOBHBIX NPHHLHUIOB pabOTHI, BO3MOKHOCTEH M OrpaHMYCHUs MPUMEHEHUS TEXHOJOTHH
MCKYCCTBEHHOIO MHTEJIEKTA B Pa3IMYHbBIX 00JACTSIX, HAIMYUETIPEACTABICHUN O KPYre pelaeMbIX 3a7ad
MaIIMHHOTO 00yueHus (pacro3HaBaHUs, KJIacCU(UKAIMH M POTHO3UPOBAHNS) HAIMYHE MIPEICTABICHHUHA
00 uCnob30BaHNU UH(GOPMAITMOHHBIX TEXHOJIOTUN B Pa3IMYHBIX MPOQPecCHOHANBHBIX chepax.
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TEMATUYECKOE IIJIAHUPOBAHUE'

10 KJIACC

Nort/mt KonnuecTtBO

qaCoOB

HaumenoBanuepasneinos u
TeM
y4eOHOTO MpeaMeTa

[IporpaMMHoOe cosiep:kaHue

OCHOBHBIE BHUbI I[CHTCHBHOCTHO6Y‘1&IOH.[PIXCSI

Pa3nen 1. Hudposas rpaMoTHOCTH

1.1 [KommbioTep — yHUBEpPCAIBHOE 6
YCTPOCTBO 00pabOTKH
ITAHHBIX

TpeOoBaHUsI TEXHUKH O€30MACHOCTH U TMTUECHBI
npu paboTe C KOMIBIOTEpaMU H JAPYTUMHY|
KOMITOHEHTaMH I (PPOBOTOOKPYKEHHSL.
[TpuHIMIIBI pabOTH KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM. ApXHUTEKTypa (oH
Heiimana. [ apsapockas apxumexkmypa.
ABTOMaTHUYECKOE BBINOJIHEHHUE POTrPaMMBbl
rpoueccopom.OnepaTuBHasi, IOCTOSHHASA U
moJiroBpeMeHHasi namsitb. OOMEH JTaHHBIMU C
MTOMOIIBIO LIHH.

KonTtposutepsl BHemIHUX ycTpoicTB.[Ipsmon
NOCTYT K MaMsITH.

(OCHOBHBIE TEHJICHIIUH Pa3BUTHUS

KOMITBIOTEPHBIX TEXHOJIOTHH.

IAHaTM3UPOBATh YCIOBUS UCIIOJIb30BAHUS
KOMITBIOTEPA U IPYTUX JOCTYIHBIX KOMIIOHEHTOB
I(PPOBOTO OKPYKEHHSI C TOUKH 3PEHHS
TpeOOBaHUNUTEXHUKH 0€30MaCHOCTH M TUTHEHBI.
OnuceIBaTh COCTaBHbIE YACTH

U TIPUHIUIIBL pab0Thl KOMIIBIOTEPOB, MOOUIIBHBIX
[YCTPOKCTB, KOMITBIOTEPHBIXCUCTEM.
XapakTepHu30BaTh KOMITBIOTEPHI PA3HBIX
MTOKOJICHUH.

Hckate B cetu HTepHET HHPOpMAIio00
OTEUYECTBEHHBIX CIELNAINCTaX, BHECIIMX BKJIAJ B
[Pa3BUTHE BBIYUCIUTEIBHON TEXHUKH.
[IpuBOIUTE IPUMEDHI,

! Kypcusom B copepkaHuu TeMaTUYECKOTO TNIAHUPOBAHUS BBIAEIAETCA MaTepHall, KOTOPBIN He ABJIseTCA 0053aTeIbHBIM IPU N3YYE€HUH U HE BXOAMUT B
coZiepKaHue MPOMEXYTOYHOM WIM UTOIOBOM aTTECTALUU 110 IIPEAMETY.
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[TapannenbHble BBIYUCICHUS.
MHOTOMNpPOIECCOPHBIE CUCTEMBI.
CynepkoMibroTepsl. Pactipenenénnsie
BBIYHUCITUTENbHBIE CUCTEMBI U 00pab0TKAOOIBIINX|
naHHbIX. MoOWIbHBIE HU(POBBIE YCTPOHCTBA U
WX POJIb

B KOMMYHUKaIUsAX. BcTpoeHHbie

KOMITbIOTEPBl. MUKPOKOHTPOJLIEPHI.
Po6oTr3npoBaHHbIE POU3BOJICTBA

MOATBEPKIAIOIINE TCHACHIIUN PA3BUTHS
BBIUMCIUTEIbHON TEXHUKH.

[TosiCHATH CYITHOCTD MapajuIeIbHBIX
BbIurciaeHui. [IpuBoIuTh MpUMeps 3a1a4, IS
[peLIECHUsI KOTOPBIX MTPUMEHSIOTCS
CYIEPKOMIBbIOTEPHBICTEXHOJIOT U WU
TEXHOJIOTHHU PacTpeIeIEHHBIX BEIYUCICHUMN.
XapakTepu3oBaTh pOOOTU3HPOBAHHBIE
MPOU3BOJICTBA, MOOUJIbHBIE ITU(POBHIC
[yCTpOICTBA U MX POJIb B KOMMYHHUKAIIUSAX

1.2

[TporpamMmMHOeoOecnieueHne

IIporpammHoe obecrieueHue

KOMITBIOTEPOB U KOMIIBIOTEPHBIX cHUCTEM. Bubl
MIPOrpaMMHOT0 00eCIIeUeHHUs U UX Ha3HAuEHHe.
OcoOEHHOCTH MMPOTPAMMHOTO 00ECTICUCHHS
MOOMIIBHBIX yeTpoiicTs.[lapamiensHoe
[POrpaMMHUPOBAHUE.

CucTeMHOe MPOrpaMMHOE 0OecrieueHHe.
OnepanvoHHbIE CUCTEMBI. Y TUITUTHI.
JIpaiiBepsl ycTpoiicTB. MHCTAIIIALMAN
NEMHCTAJUISILIMS IPOTPAMMHOT0 00eCIeYeHHUs.
DaiisioBble cucTemsl. [IpuHIKIIBI pasMeleHus U
MMEHOBaHHUS (pailioB

B 1oJiroBpeMeHHoN maMaTu. [IlaGnonbl

TUIsL OMMCAHUS TPy (aitioB.

PaboTath ¢ rpaguueckum nHTepdeiicom
onepainonHoil cucreMsl (OC), cTaHJApPTHBIMU U
CITy>KeOHBIMU

NPUIIOKESHUSIME, (PaiiIOBEIMIMEHEKEPAMHU.
COOTHOCUTH BU/IbI JINIICH3HUH

Ha UCIIOJIb30BAHKE TIPOTPAMMHOTO 00ECTICUSHHSI
U TTOPSIJIOK €r0 UCTIOIb30BaHUS U
pactipoctpanenus. [IpuBoanuTE TpUMEpHI
[PONPUETAPHOIOM CBOOOIHOTO MMPOTPAMMHOTO
oOecTieYeHus1, TpeTHa3HaYeHHOTO

IS pEeLIeHUs] OJTHUX M TeX *ke 3aj1ad. Ha3piBaTh
OCHOBHBIE TPABOHAPYIICHHS, UMEIOIIINE MECTO B
o0acTu

MCTIOJIH30BAHUS IPOTPAMMHOTO
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3axoHoaatenbcTBO Poccuiickoit denepaunu B
00J1aCTH TPOTrPAaMMHOTO 00ECIICUCHUSI.
UInueH3upoBanue NporpaMMHOTO 0OECIICUEHUS 1
udpoBbIX pecypcoB. [IponpuerapHoe u
CcBOOOTHOE TpOTrpaMMHOE 00eCTIeUeHHUE.
KoMMmepueckoe 1 HeKOMMepUecKoe
MCIIOJIb30BAHUE MPOTPAMMHOT0 00ECTICYCHUS U
1 (POBBIX PECYPCOB.

OTBETCTBEHHOCTH, YCTaHABIMBAEMAas
3akoHoAarenscTBoM Poccuiickoit denepanuu 3a
HEIPaBOMEPHOE HCIIOJIb30BaHUE TPOrPAMMHOTO
oOecreueHrs U HUPPOBLIX PECypCcoOB

00OecreveHus, 1 OTBETCTBEHHOCTh3a HHUX,
MPEyCMOTPEHHYIO

3aKOHOJATeNbCTBOM PD.

IIpaxmuueckue paoom vl

1. Uncmannayus u 0euncmaniayuanpocpamm

1.3.

KoMmnbroTepHble ceTH

[ TpUHIMITBI TOCTPOCHMS U allITapaTHBIS
KOMITOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBble mpoTokoiibl. Cetb HTEpHET.
Anpecarus B cetu IHTepHeT.

[Tpotokomsl crexka TCP/IP.Cuctema moMeHHBIX
MMEH.

Paznenenne IP-cetn Ha moaceTn

C MOMOIIBI0 Macok noacereit. CeTeBoe
aMuHECTpUpOoBanue. [lomydueHrne qaHHBIX O
CETEeBBIX HACTPOHKaxX

KoMITbroTepa. [IpoBepka HATMIHSI CBSI3U

[10sICHATH NPUHLUIIBI IOCTPOCHHUS
KOMIIBIOTEPHBIX CETEH.

BoisBnsATE 0011I€E U pa3INyursaB OpraHu3aluu
ITOKaJIbHBIX U

rJ100abHBIX KOMITBIOTEPHBIX ceTeil.IpuBoauTs
npruMepsl mpotokosos cteka TCP/IP ¢
onpeaenéHHbIMUA QYHKIUSMU.

Hcnonp30BaTh MacKu MOACETER

st pazouenust |IP-cetu Ha moacetu. Ilpumenste
[IPOrpaMMHOE
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c y310M ceTd. Onpenenenye MapupyTaaBHKeHNs
[IaKETOB.

Buasl nestensnoctu B cetu MHTepHet.CepBUCHI
HNutepHera.

["eonHpOpMAITIOHHBIE CHCTEMBI.
['eon0KanMOHHBIE CEPBUCH] PEATIbHOTOBPEMEHNU
(Hampumep, JOKaLUsi MOOUIIBHBIX TeJIe(hOHOB,
OIIpeJIeJIeHue3arpyKeHHOCTH aBTOMarucTpaiei),
MHTEPHET-TOPIOBIIs,, OpPOHUPOBAHUE OUIIETOB U
TOCTUHULL.

["ocynapcTBeHHbIE 3JIEKTPOHHBIE CEPBUCH] U
yciryru. ConpalibHbIE CeTH —OpraHu3anus
KOJUIEKTUBHOI'O B3aMMOJEHCTBHS 1 0OMEHa
NTaHHBIMU.

CeTeBoil 3TUKET: MpaBUJjIa IOBEACHUSIB
kuOeprpocTpancTse. [IpobieMa NoATUHHOCTH
nostydeHHOM nHopmanyu. OTKpHITbIE
00pa3oBaTeNbHbIE PECYPCHI

obOecrniedueHue sl MPOBEPKUPAOOTOCTIOCOOHOCTH
cetu. Ilpakmuueckue padomuwi:
1. Cemesoe aomunucmpuposanue

1.4

HpopmarmoHHast
0€30I1aCHOCTb

TexHOTeHHbIE U 5KOHOMHYECKHUE YTPO3BI,
CBsI3AHHBIC C UCITOJIB30BAHUEM I/IH(l)OpMaIII/IOHHO-
KOMMYHHKAITMOHHBIX TeXHOJOTHi. O01mue
Mpo0GIeMbI 3alIUTRIMH(DOPMALIUY U
nHpopmannoHHoU 6e3omacHocT. CpeacTBa
BAllIUThI

MH(OpMAIIUY B KOMITBIOTEpAX,

XapakTepu30BaTh CYIIHOCTh MOHATHIA
«MH(POPMAITMOHHASI 0€30MACHOCTHY,
3ammura nHpopMarumny. GopMynupoBaTh
OCHOBHBIE TIPaBHIIanH(OPMAITHOHHON
0E30MaCHOCTH.

IAHAJTU3UPOBATH 3aKOHO/IATEITHHYIO

0a3y, Kacarolrytocs HHHOpManOHHON
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KOMITBIOTEPHBIX CETAX

1 aBTOMATU3UPOBAaHHBIX

nH(pOPMAIMOHHBIX crcTeMax. [IpaBoBoe
obecrieueHre NHPOPMAITMOHHON 6€30MaCHOCTH.
DnekmponHas yughposas NOONUCy,
cepmughuyuposanmvle caimvi u OOKYMEHMbL.
[IpenorBpaieHue

HECAaHKLIMOHUPOBAHHOT'O JJOCTYIAK JIMYHON
KOH(HISHIINATHHON HH(DOpMAIIH, XpaHsIIecs
Ha IePCOHAIbHOM KOMIIBIOTEPE,MOOUIBHBIX
[YCTpPOMCTBAX.

BpenonocHoe nporpaMmMHoe o0ecredeHue u
CrIocoOBI 6OPHOBI C HUM. AHTUBUPYCHBIE
[POrpamMMBbl.

Opranu3zanys JMYHOTO apXuBa UHPOpPMAaLIUH.
PesepBHOe konupoBanue.llaposbHas 3amura
apXuBa.

[HIudpoBanue gaHHbIX. CUMMETPUYHbIEH
HECUMMETpPUYHBIE IIH(PHI.

[1Tndpbl mpocToil 3aMeHBI.

[udp Lezaps. [Ludp Buxenepa. Anroputm
mmdposanus RSA.

Cmeeanoepadghus

0e30IMacHOCTH.

[TprMeHSTh cpelicTBa 3alUThl HH(OPMAIIUH:
OpaHMaydpbl, aHTUBHPYCHBIE MPOTPAMMBI,
MapoJIMPOBAHKUE U apXUBHUPOBAHUE, IIM(PPOBAHUE.
[IpenoTBpamarh

HECAHKIIMOHUPOBAHHBIN JOCTYIIK JIMIYHOU
KOH(UICHIINATLHOW HH(DOPMAIIHH, XpaHSIICHCS
Ha [IEPCOHAIBHOM KOMITBIOTEPE,MOOMIBHBIX
[YyCTpOHCTBAX.

IIpakmuueckue pabomoi:

1. Awumusupycuvie npozpammui.

2. Ilugposanue danuwix

Wroro no pazneny 24

CHOC06CTB}’IOH.[I/IX IMO3UTUBHOMY BOCIIPUATUIO YUAIUMHCA

CBCPCTHUKaAMH (IHKOJ'ILHI/IKaMI/I), MIPUHIHAIIBI yqe6H0ﬁ AUCHUINIMHBI U CAMOOPraHru3alu;

ISt 00CYKJIEHUS B KJIacce.

I[eﬂTe.TlI)HOCTB yuuTteis € y‘léTOM paﬁoqel‘i nporpamMmmMbl BOCIIUTAHUA YCTAHOBJECHUE TOBEPUTCIbHBIX OTHOIICHUHU MECXAY YUUTCIIEM U €10 YUCHHUKaMU,

TpeOOBaHMA U MPOCKO YUUTEINS, IPUBJICUCHUIO MX BHUMAHHUS K 00CYKJJaeMOi Ha ypoke HHPOPMAITUH, aKTHBU3AI[UH UX TI03HABATEIHHOM
e TeIbHOCTH; MO0y KIeHMe IITKOJIbHUKOB COOJTIONIaTh HAa yPOKe OOIIENPHUHATHIE HOPMBI TIOBEICHHS, MTPAaBHJIa OOIIEHHUS CO CTAPIIUMU (YIUTEISIMH) U

NMpuBJIeYeHNne BHUMAHHA [IIKOJILHUKOB K IICHHOCTHOMY aCIeKTy U3y4aeMbIX Ha ypOKaX sSBJICHHI, OPraHN3alus UX PabOTHI ¢ MOTydyaeMOi Ha YPOKE COLMAIBHO
BHaYUMOW WH(OpMAIIe — MHUIIMHPOBAHNE €€ 00CYKIEHHUS, BRICKAa3bIBAHUS YUAITUMICS CBOETO MHEHHS T10 €€ TIOBO/Y, BEIPA0OOTKH CBOETO K HEW OTHOIIICHHUS;
MCNOJIBb30BAHNE BOCIIHTATEIBHBIX BOBMOKHOCTEH COZIepIKaHusl yueOHOTO TIpeIMeTa Yepe3 IEMOHCTPAIIUIO IETSIM IPUMEPOB OTBETCTBEHHOTO, IPaXKJAHCKOTO
MOBEICHUS, MPOSIBIICHUS YEIOBEKOIIOOUS U TOOPOCEPICYHOCTH, Yepe3 OJ00P COOTBETCTBYIONINX TEKCTOB IS YTCHUS, 3a/1a4 JIJIsl PEIICHUS, MPOOIEMHBIX CUTYaIlHi
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Paznen 2. TeopeTuueckne 0CHOBbBI HH(POPMATHKH

2.1

[TpencraBnenuenHopMaIiu
B KOMIIBIOTEPE

19

Wudopmanus, JaHHbIEC U 3HAHUS.

M HbopManoHHbIE TPOLIECCHI

B IpUpPOJIe, TEXHUKE 1 oOmiecTBe. HenmpepsiBHBIC
1 IUCKPETHBIE BEJTMUUHBI U CUTHAJIBL.
Heo0xoauMocTharCKpeTH3anuy HHPOpMAaIUH,
MpeJHa3sHAuYeHHOM JUIsl XpaHeHUs, Iiepeiaun U
00pabOTKH B UPPOBBIX CUCTEMAX.

JIBon4yHOEe KoaupoBaHME. PaBHOMEpHBIE U
HepaBHOMEpHbIE KOJIbl. JlekoiupoBaHue
COOOLIEHUH, 3alIMCaHHBIX C TIOMOIBIO
HEpPaBHOMEPHBIX KOAOB. Y cinoue daHo.
[TocTpoeHne OAHO3HAYHO

NIEKOJUPYEMBIX KOJIOB ¢ TOMOIIBIO AepeBa. I pagh
An.A. Mapxosea. EnuHULIBIN3MEPEHUS
KOJIM4YeCTBa HHPOPMAIIH.

AndaBUTHBIN MOAXO]T K OLIEHKEKOJIMYECTBA
MHGbOpMaLIHH.

Cucremsl cuncienus. PazpépHyrass3anuch LEIbIX
M TPOOHBIX YHCEI

B IIO3ULIMOHHOM CUCTEME CUUCIICHUS.

CBolicTBa MO3ULIMOHHOMN 3aIIMCH YHCIIa!
KOJIMYeCTBO U(P B 3aIUCH, IPU3HAK
NEIMMOCTH YHCJIa HA OCHOBAaHUE

[1osICHATH CYIIHOCTH IIOHATHI
«rH(pOpMaIUsy, «TaHHbIEY, «3HaHU».Pemmarp
3agaun Ha M3MepeHue uHpopmaum,
BaKJIIOYEHHOM B TEKCTE,C O3UIMH ajI(haBUTHOTO
0/1X0/1a

(B IpEAIOI0KEHUU O PABHOW BEPOATHOCTH
MOSIBJICHUSI CHMBOJIOBB TEKCTE).

[TosicHATH HEOOXOIMMOCTD U CYIIHOCTD
MTUCKPETU3AIUU TIPU XPaHEHUH, TIepeiaye u
00paboTKe JaHHBIX

C TIOMOIIBI0 KOMITBIOTEPOB.

[IpuBOaUTE IPUMEPHI PABHOMEPHBIX

1 HepaBHOMEPHBIX K0J10B. KomupoBaThu
TEKOAUPOBATH COOOIIICHHS

C UCTIOJIb30BAHNEM PAaBHOMEPHBIXU
HEpPaBHOMEPHBIX KOJOB.

CtpouTts npedukcubie koabl. Kiaccuduimponars
CHUCTEMBICUHCIICHHUS.

BrIMoaHATE CpaBHEHUE YHCEII, 3alTMCAaHHBIX B
[TBOMYHOU, BOCBMEPUYHOU U
[IECTHAAIATEPUIHONCUCTEMAX CUNCIICHUSI.
OCyIIEeCTBIISITh IEPEBO] YHCETT MEKIY
ITBOMYHOW, BOCBMEPUYHOI
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CUCTEMBI CUMCIIEHUsI. AJITOPUTM IIEpEBOJA
L[eJIOr0 yKuciia U3 P-uuHOM cuCTeMBl CUHCIIEHUS B
NECSITUUHYIO0. AJITOPUTM II€pEBOIa KOHEUHOH P-
MYHOMAPOOH B IECITHYHYIO. AJITOPUTM
[epeBo/ia LIeJI0ro YUCIIa U3 IECATUUHON CUCTEMBI
cuncieHus B P-uunyro.

[lepeBoa KOHEUHOM AeCATUUHOM ApoduB P-
nuHyto. /IBONYHasA, BOCbMEpUYHas U
LIeCTHaaTepUYHAsl CHCTEMbI CUUCIIEHUS, CBA3b
MEXTy HUMHU.

Apudmernueckue onepanuu

B MIO3ULIMOHHBIX CUCTEMax cuucienus.’pouunas
VpasHogeweHHas cucmema cuucienus. J{eouuno-
0eCcAmUYHAs CUCIeMA CUUCTEHUSL.

Komuposanue tekcroB. Komupoka ASCII.
Onno6aiitHbie kKoaupoBku.Ctangapt UNICODE.
Koauposka UTF-8. Onpenenenue
MH(POPMAIIMOHHOTO 00BEMA TEKCTOBBIX
COOOIICHUH.

KonupoBanue nzobpaxenuil. Orenka
MH(OPMALIMOHHOTO 00BEMA TrpaduIeCcKUX
NTAHHBIX TPY 33/IaHHBIX Pa3pelIeHnH U ITyOuHe
KOJMPOBaHUs

nBera. [[BeToBbie Mosenu. BekTopHoe

U IECTHAILATEPUUHON CUCTEMAMUCYUCIICHNUS.
BbINOMHATE CII0KEHHUE U BEIYUTAHUE YUCEIL,
3allMCAHHBIX B IBOMYHOM, BOCBMEPUYHON U
[IeCTHAIIATEPUIHONCUCTEMAX CUHCIICHHUS.
OcCy1IeCTBIATh KOAUPOBAHUE TEKCTOBON
MH(GOpPMaLIUU C TTOMOIILBIO

KOJIMPOBOYHBIX TaOJHII.

OnpenensTb UHGOPMAITMOHHBIN 00BEM
TEKCTOBBIX COOOIIEHUH B pa3HBIX

KOIMPOBKAX.

BrruuciaTe pazMep 1BETOBOM NAIUTPHIIO
BHAUEHUIO0 OMUTOBOM rTyOHHBI 1BeTa. OnpeaensiTh
pazMepsl TpadudecKuX (GaiiyioB MPU U3BECTHBIX
[pa3pelieHrny UryOruHe KOJIUPOBAHHUSI 1IBETA.
Boruncnsate nHGOpMaMOHHbBIN 00bEM I pOBOI
3BYKO3AIKCH 0 YaCTOTE JUCKPETHU3AIIHH,
r1yOMHE KOJIMPOBAHUSN BPEMEHH 3aITUCH.
IIpaxmuueckue padbomui:

1. Juckpemusayus epagpuueckoiiungopmayuu.

2. Jluckpemusayus 36yKo6otiungopmayuu
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KoaupoBanue. @opmatsl rpadudeckux paitios.
Tpéxmepnas rpaduxka.

DpaxkTanbHas rpaduka.

Konuposanue 3Byka. Onenka nH(GopMannoHHOTO
00bEMa 3BYKOBBIX JAHHBIX MPH 3aJaHHBIX YaCTOTE
TMCKPETU3AIMHI U PA3PSTHOCTH

KOJMPOBAHUS

2.2

(OCHOBBI aNT€OPBUTOTUKU

14

Anrebpa soruku. [lonsitue

BBICKa3bIBaHUs. Bbicka3biBaTebHBIE(OPMBI
(mpenukathl). KBaHTOPHI CYIIIECTBOBAHUS U
BCEOOIIIHOCTH.

Ulornueckue onepanuu. Tabauibl UCTUHHOCTH.
Jlornueckue BbipakeHHs1.Jlornueckue ToKaecTBa.
Jloka3aTesbCTBO JOTHYECKUX TOXKIECTBC
MOMOIIBIO TaOJIHI] HCTUHHOCTH.

Jlormueckue onepanuu U ornepanuuHal
MHO>KECTBAMHU.

3aKOHbI aNreOphbl JIOTUKH.

JKBHUBAJICHTHbIE TPEOOPA30BaHUS JIOTHYECKUX
BbIpa)XKeHUH. JIornueckrueypaBHEHHs U CUCTEMBI
[YPaBHEHHH.

Jlornueckue GyHKIIUU. 3aBUCUMOCTh KOJIUYECTBA
BO3MOXKHBIX JIOTUYECKHUX byHKIII oT|
KOJMYECTBA apryMEHTOB.
[losiHBIE CUCTEMBI JIOTUUECKUX

[IpuBOANTE NPUMEPHI DIEMEHTAPHBIXU
COCTABHBIX BbICKa3bIBAHUM.

Paznuuatrh BbICKa3bIBaHUS U MPEIUKATHI.
'YcTaHaBnMBaTh CBSI3b MEX]Y aareOpoi JTOTHKU U
TEOPUEN MHOMKECTB.

BbruucisaTe 3HaUE€HUS JTIOTHYECKUXBBIPAKEHUH C
UTOrMYECKUMU ONlepalisIMU KOHBbIOHKIWH,
TA3BIOHKIINY, UTHBEPCUU, UMILIMKALMH,
PKBHUBAJICHIIUH.

[TpoBoauTh aHANMKM3 TAOIUIl KCTUHHOCTU.CTPOUTH
TaOJIUIbl HCTUHHOCTHU JIOTUYECKUX BBIPAKEHUM.
OCyIecTBIATh SKBUBATICHTHBIEPEOOpa30BaHUS
ITOrMYECKHUX

BBIPAKEHHH C UCIIOJIb30BAHUEM 3aKOHOBAITEOPHI
UTOTHKH.

OcCy1IeCcTBISTh MOCTPOCHUE

ITOrMYECKOTO BBIPAKEHUS C TAHHOM
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(yHKIIHH.

Kanonuueckue GopMbl JOrHUECKUX BbIPAKECHUIA.
CoBeplIIeHHBIC TU3bIOHKTUBHBIC U
KOHBIOHKTUBHBIC HOPMAJIbHBIE (JOPMBI,
QITOPUTMBI UX MIOCTPOCHHUS 110 Ta0JIHIIe
MCTUHHOCTH.

Ulornueckue 37€MEHTHI B COCTaBE KOMIIBIOTEPA.
Tpurrep. Cymmarop.MHoropaspsiiHblit
CyMMarop.

[TocTpoeHue cxem Ha JJOTHYECKHUX AJIEMEHTaX Mo
3aJJaHHOMY JIOTUYECKOMYBBIPAaXKEHHIO. 3alIUCh
IMOTUYECKOTO BBIPAXKEHUS 0 JIOTHUECKOM cxeMme.
Mukpocxembl u mexHon02UA UXNPOU3BOOCMEA

TabIUIe HCTHHHOCTH
U eroyIpouIeHHe.
Pewate nmpoctsie
IornyecKkue ypaBHEHHs
Y CUCTEMBI YPAaBHEHUM.
XapakTepu3oBaTh
ITOTrHYecKue 3JIeMEHTHI
KOMIIBIOTEPA.
[TosICHATB YCTPONCTBO
CyMMaTopau TpUrrepa.
3anuceIBaTh
lmoruyeckoe
BBIPA)KEHUETIO
IMOTUYECKOi CXeMe.
CTpouTh CXeMBbI Ha
ITOTMYECKUX JIEMEHTaX|
110 3aJJaHHOMY
ITOrMYecKOMY
BHIPAKEHUIO.
Ilpakmuueckue
pabomur:

1. [locmpoenue u
ananuz maoauy
UCTMUHHOCTNU 8
maoauuHoOM
npoyeccope
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2.3

KomnbloTepHas apupmeTuka

[IpencraBieHue UEIbIX YUCE B TAMSITH
KoMIibioTepa. OrpaHUYEHHOCTh AMAa3oHa Ynuces
[pU OrpaHUYEHUU

KOJIM4YeCTBa pa3psAnoB. [lepenonnenuepaspsgHon
ceTkH. be33HakoBEIC M 3HAKOBEIC JJAHHEIE.
3HAKOBLII OUT.

JIBOMYHBIN JOIOJHUTEILHBIN KO/
OTPULIATEIEHBIX YUCEIL.

[To6GuTOBBIC TOTHYECKHE ornepaluu.Jlornueckuid,
apudmeTHuecKuil u

nukraeckuit cipuru. [ludposanue

[loyyaTh BHyTpEHHEE
[IPEICTABICHUELIEIBIX
1 BELLIECTBEHHBIX
qucen

B IaMSITU KOMIIbIOTEPA;
OIPEIEIATh

110 BHYyTPEHHEMY KOy
3HA4YCHHE YNCIA.
XapakTepu3oBaTh
0€33HAKOBbIE U
3HAKOBBIC IAHHBIEC.
[TosicHATH MOPATOK
BBITIOJIHEHUS
apuPMeTHIECKUX
ONepalnii ¢ HeIbIMUU
BEIIECTBEHHBIMU
YHCIIaMU

B IIPOLIECCODE.
[TpuMeHATH
oOUTOBBIE
lmornyeckue
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C IIOMOILBIO0 TOOUTOBOM ONepauu
«uckrovatomee NIIN».

[IpencraBieHne BEIIECTBEHHBIX YU CEI

B IMAMSTH KOMIIBIOTEpA. 3HAYAIAsl YaCThU
MOpsIOK ynciia. /{namna3zon 3HaueHUN
BelecTBEHHBIX uncel. [IpobiieMbl XxpaHeHus
BEILIECTBEHHBIX YHCEII,

CBA3aHHBIE C OTPAHMYEHUEM KOJIMYECTBA
pa3psa0B. BellonHeHune onepaui

C BEIIECTBEHHBIMU YHCIIAMH,

HaKOIUICHUE OMIUOOK P BBIYUCICHUSIX

OIICpPAIHH.

XapaKTepI/IBOBaTB MMpEaACTaBJIICHUE U XPaHCHUEC B

MaMsITH KOMIIBIOTEPABEIECTBEHHBIX YHCEL.
[TosICHSTH MPUYUHBI HAKOTIJICHUSOIIUOOK MPU
BBIYMCIICHUSIX

C BEIICCTBEHHBIMU YHCIIAMH.

IIpaxmuueckue padomui:

1. U3yuenue nopazpsaoHo20 MawuHHO20
npeocmasieHus Yyeavlx U 6eujecmeenHbIXuucer

lToro mno pasaeny

40

JleATeJBbHOCTD YYHTEIS € y4¢TOM padoydeii MporpaMMbl BOCIIMTAHHSA
o0y K/IeHue IIKOJIbHUKOB COOII0aTh Ha YpOKEe OOIIETIPUHATHIE HOPMBI MIOBEACHMSI, ITpaBuia OOLIECHUS CO CTAPIIMMHU (YUYUTENISIMH) U
CBEPCTHUKAMH (ILKOJIbHUKAMH), TPUHIUIBI Y4€OHOH TUCIUITIIMHBI U CaMOOPIaHu3aliHy;
NpuBJieYeHNe BHUMAHUS IKOJbHUKOB K IEHHOCTHOMY acleKTy N3y4aeMbIX Ha ypoKax sSIBJIEHUH, OpraHu3alus ux paboThl ¢ MoIy4aeMol Ha

YPOKe COLMaIbHO 3HAUMMON MH(POpMaLMel — MHUIIUMPOBaHKE ee 00CYXIECHUS, BBICKA3bIBAHUS yUaIlIUMKCSI CBOETO MHEHHSI 110 €€ TIOBOJY, BEIPAaOOTKH
CBOETO K HEHl OTHOIIICHUS;

HCIOJIb30BAHME BOCIIUTATEIbHBIX BO3MOKHOCTEH coslepkaHus yueOHOTO MpeiMeTa Yyepe3 AEMOHCTPALIUIO JETSIM IPUMEPOB OTBETCTBEHHOTO,
pa)XIaHCKOTO MMOBEACHHUS, TPOSBIECHUS YETIOBEKOIIO0US U 100pOCEPACUHOCTH, Yepe3 M0A00p COOTBETCTBYIONIMX TEKCTOB Ui YTEHHUS, 3a/1a4

IUIsL pelIeHus], MPOOJIEMHBIX CUTYAIUH U1 00CYXI€HUs B KJlacce;
NpUMeHeHUe Ha yPOKEe MHTEPAKTUBHBIX (hOpM padOThI yHaIIUXCsl: MHTEIUIEKTYalIbHBIX TP, CTUMYIUPYIOLINX TO3HABATEIbHYI0 MOTHUBAIIHIO
IKOJIbHUKOB; AUJAKTHUECKOTO TeaTpa, Iie MOoJTydeHHbIe Ha YPOKe 3HAHUS OOBITPBIBAIOTCS B T€ATPAJIbHBIX MOCTAHOBKAX; TUCKYCCUI, KOTOpBIE
NMAlOT y4yalyuMcs BO3MOKHOCTh IPUOOPECTH ONBIT BEACHHSI KOHCTPYKTUBHOIO JHAIOra; TPYNIOBOi paboThl UM pabOThI B apax, KOTOpbIe
y4yaT HIKOJbHUKOB KOMaHIHOW paboTe U B3aMMOAECHCTBHIO C APYTUMHU JAETbMHU;
BKJIIOUEHHE B YPOK UTPOBBIX MPOLEAYP, KOTOPbIE OMOTAOT MOJEPKaTh MOTHUBAIIMIO JIETeH K MOIyUYEeHUIO 3HAHHU, HAIa)KUBAHUIO
MO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOLIEHUH B KJIacCe, TOMOTAIOT YCTAHOBJICHUIO 100poKenaTeTbHON aTMOCc(epsl BO BpeMsl YpOKa;
OpraHu3aiys me@pcrsa MOTUBUPOBAHHBIX U 3PYJUPOBAHHBIX yUalIUXCs HAJl X HEYCIEBAIOLMMH OJHOKJIACCHUKAMH, JAOLIET0 NIKOJIbHUKAM
COLIMAJIbHO 3HAUYMMBIN OMBIT COTPYAHUYECTBA U B3aUMHOM OMOILN;
WHUIHMPOBAHUE U MOIeP/KKA HCCIeJ0BATE]bCKOM e TeJbHOCTH IKOJbHUKOB B PAMKAX pealn3allii UMU UHIUBUAYAJIbHBIX U TPYIIIOBBIX

MCCJICAOBATCIILCKUX MPOCKTOB, YTO JACT HNIKOJIbHUKAM BO3MOKHOCTDH HpHOGpeCTI/I HAaBBIK CAMOCTOSATCIIBHOT'O PCIICHU A TeOpeTH‘{eCKOfI HpO6J’I€MBI,
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HaBbIK FEHEPUPOBAHUS U 0POPMIICHHSI COOCTBEHHBIX U1, HABBIK YBA)KUTEIBHOTO OTHOIIEHUS K UyXKHUM UesM, 0pOPMIECHHBIM B paboTax
NIPYTUX MCCIIEOBATENEH, HABBIK NyOJIMYHOr0 BHICTYIIJIEHUS NEPE]] ayAUTOPUEN, apryMEHTUPOBAHNS U OTCTauBaHUsl CBOEH TOUKH 3pEHUSI.

Pa3zngea 3. AiropuTMbI U IPOrPAMMHMPOBAHUE

3.1 |BBexenue

B IIPOrPAMMHUPOBAHUE

16

Onpenenenre BO3MOKHBIX Pe3yJIbTaTOBPa0OThI
[IPOCTEUIINX AITOPUTMOB YIIPABIICHUS
MICIIOJTHUTENISIMU M BBIUACITUTEIBHBIX
QJITOPUTMOB.

OnpeneneHne NCXOOHbIX JaHHBIX, IPU KOTOPBIX
QIITOPUTM MOXET JaThbTpeOyeMblil pe3ynbTar.
JTalbl peleHus 3a7a4 Ha KOMIIBIOTEpE.
MHCcTpyMEHTaNbHBIE CPEACTBA:

TPAHCIIATOP, OTIAAAYUK, TPODUITHPOBIIIHK.
KOMHI/IJI?[III/ISII/I HHTCpIpCTalluA IpOoTrpaMMm.
BupryanbHble MallIMHBI.

HuTterpupoBanHas cpeza pa3paboTKu.

BoisicHATE pe3ynbTaT paboThIaITOpUTMA JIJIS
VICTIOJTHUTEJIS

[IPU 3a/1aHHBIX UCXOJHBIX JaHHBIX, ONPEICISTh
BO3MOYKHBIE HCXOHBIC TAHHBIE JIsl U3BECTHOTO
pe3ynbrarta. l[puBoauTh MpUMEPHI AITOPUTMOB,
COJIEpIKallIiX OCIe10BaTENIbHBIE,

BETBALIUECS U [IUKINUYECKUE CTPYKTYPHI.
IAHAJIM3UPOBATH ITUKINYECKUE aJITOPUTMBI TS
VICTIOJTHUTEJIS.

BrigensTs 3Tansl pelieHus 3aJaunHa
KOMITBIOTEPE.

[TosICHATH CYIIHOCTD BBIJIEICHHBIX

STaIoB.
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Meroas! oTiIafku nporpaMm. VcnonszoBanue
TpPacCUpOBOYHBIXTA0INL. OTIIaJOYHbII BBIBOI.
[lomaroBoe BBINOJIHEHUE IporpaMMbl. Toukwy|
octaHoBa. [IpocMOTp 3HaUeHUHIEpEMEHHBIX.
S3p1k mporpammuposanus (Python, Java, C++,
C#). Turibl JaHHBIX: [EJOYMCICHHBIE,
BELIECTBEHHbIE, CUMBOJIbHBIE, JIOTHUECKHUE.
Betsnenus. Crnoxxnsle yciaoBus. Llukiel ¢
yciioBueM.LluKibl 1o nepeMeHHo.
B3anMo3aMeHseMOCTb Pa3IMYHBIXBUIOB LIUKJIOB.
MHBapuaHT HUKIIA.

CocTaBieHue LUKJIa C UCI0JIb30BaHUEM3apaHee
OIIPEACIEHHOIO NHBAPUAHTA LIUKJIA.
JlokymMeHTupoBaHue nmporpamm. Mcrnonb3oBanue
KoMMeHTapueB. [lonaroroska onucanus
[TPOrpaMMBbIM MHCTPYKIIMH JUISI ITOJIB30BATEIIS.
Anroput™Mbl 00pabOTKH HaTypaIbHBIXUKCEN,
3alMCAaHHBIX B MO3UI[MOHHBIX CUCTEMAX
CUMCIIeHUs: pa30reHue 3aucH Yncia Ha
OT/eNbHbIE IIU(PBI, HAXOKAECHNUE CyMMBbI U
[IPOU3BEICHUS

uGp, HAXOXKAEHUE MAaKCUMAIIbHON

OTakuBaTh IPOrpaMMBbl ¢ TOMOIIBIO
TPACCUPOBOYHBIX TAOJIHII

U C HCIIOJIb30BAHHEM BO3MOXKHOCTEH OTJIaTIMKa
Cpeabl TPOrpaMMHPOBAHUSI.

COoCTaBJIATh JOKYMEHTAIIMIOHA POTPAMMY.
Pa3pabaThiBaTh U peain30BbIBATHHA S3BIKE
[IPOTPaMMUPOBAHHUS

QITOPUTMbI 00Pa0OTKH LIENIBIX YHCEIN, B TOM
YHUCIIe IepeOOPHBIC aITOPUTMBI.
Pa3pabaThiBaTh MPOrpaMMbl

11 00paOOTKH JAHHBIX, XPAHSIIIUXCSB
TEKCTOBBIX (haiiiax.

IIpakmuueckue padomoi:

1. Buoenenue u obpabomra yugp yenozo uucna
6 PA3NIUYHBIX CUCEMAX CHUCTEHUS C
LCNONIb308AHUEM ONEPAYUTIYETIOYUCTEHHOU
apugmemuxu.

2. Pewenue 3a0au memooom nepebopa.

3. Obpabomxa dannvlx, xpanswuxcas arinax
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(MHHHMAITEHOM ) TI(PEHIL.

HaxoxxieHre BCeX MPOCTHIX YHCE

B 3alaHHOM Juanasone. [IpeacraBienueuncia B
BHJIc HA0OPA TPOCTHIX

COMHOXHUTENEH. ANTOPUTM OBICTPOTOBO3BEICHHS
B CTCTICHb.

O0paboTka JaHHBIX, XpaHALUXCA B (aiinax.
TekcroBbie 1 iBoMYHBIeaiibl. DaitnoBbie
nepeMeHHble ((aiinoBbie yka3atenn). UteHne

u3 (aiina. 3anuch B aiin

3.2

BcnomorarenbHbieanr OpPUTMBI

Paz0uenue 3a1a4n Ha MOA3a/1a4H.
[TonmporpamMmsel (Ipoueypsl U PYHKITUH).
Pexypcusi. PekypcruBHBIEOOBEKTHI ((hpaKTabl).
PexypcuBHBIETTPOIIETYPBI U (PYHKIINH.
Vcnionb30BaHue CTeKa il OpraHu3auu
[PEKYPCHBHBIX BBI30BOB.

Vcnionb30BaHue CTaHAAPTHOM OMOIMOTEKH SI3bIKA
nporpamMMupoBanus. [logkarouenne OubIMoTeK
MOJIIPOrpaMM CTOPOHHUX IMPOU3BOIUTENEH.
MoaynbpHBIN IPUHIUANIIIOCTPOCHUS IPOrPaMM

Paz0uBath 3agauy Ha noazanauu. OpopmisATh
ITOTMYECKU 1eTOCTHBIEWIIN TOBTOPSIOLIHECS
(parMeHThl IPOrpaMMbl B BUJIE TTOAIIPOrPaAMM.
[1osICHATH CYIIHOCTDh PEKYPCUBHOTOAJITOPUTMA.
HaxoauTte pekypcuBHbIE O0BEKTHIB
OKpPY’KaroIlleM MHpeE.

OnpenensaTs pe3yabTaT paboThl IPOCTOTO
[peKypcuBHOrO ainropurMa.lcnonp3oBarh
CTaHJapTHbIE ONOINOTEKN NOAIPOTrPAMM SI3bIKa
MpOrpaMMHUPOBaHUsI, OMOTNOTEKU CTOPOHHUX
[IPOU3BOAUTEIICH.

[IprMeHATh MOYJIBHBIN TPUHIUI

npu pa3paboTKe IPOTrpaMM.
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IIpakmuueckue padomoi:

1. Ucnonvsoeanue noonpozpamm
cmanoapmuou 6ubIuomexu s3viKa
NpoSPamMmMupOBanUsl.

2. Paszpabomka noonpozpamm.
3. Pexypcuenvle noOnpo2pammol.
A.  Mooynvuwiii npunyun nocmpoeHusanpopamm

3.3

UucienHble METOAEI

Uucnennsie MeToabl. TouHOE M MPUOTMKEHHOE
pereHus 3a1a4u. YucaeHHble METOIbl pELICHUs
YpaBHEHUI: METOJ] Iepedopa, METO/
royioBUHHOTO AeneHus. [lpubmnkénnoe
BBIYMCIICHUE IJTMH KPUBBIX.

Brruncnenue miuomaaei Guryp ¢ moMomipko
YHCIIEHHBIX METO/I0B (METOANPSMOYTOJIbHUKOB,
Meton Tparneuuit). [louck makcumyma
(MUHMMYMA)

(byHKLIMN OJTHOM MEpEeMEHHON METOA0M
[TOJIOBUHHOTO JIEJICHUS

[TosicHATH TPUHIMITBI Pa0OTHI YUCICHHBIX
METO/I0B, Pa3HUIYy MEKY TOUHBIM U
NpUOIMKEHHBPIMPEIICHUSIMA BBIYMCITUTEIBHBIX
3aau.

Pa3pabaTbiBaTh M OTIQXKUBATHIIPOTPAMMBI,
[peaTM3yIoNUe YUCIEHHbIE METO bl PELLICHUS
YpaBHEHH, TPpUOIMKEHHOE BEIYUCIICHHE JITUH
KPHUBBIX

W TUTOMIAJIeH QUTyp, MOMCK MaKCUMyMa
(MMHUMYMA) QYHKIIMM OJHOM MepeMeHHOH.
Ipakmuueckue padomoi:

1. Yucnennoe pewenue ypasnenuii.

2. [Ilpubnusicénnoe evruucienue OIUHKPUBHIX U
niowaoet gueyp.

3. [Ilouck maxcumyma (MuHuMyMa)

yHKyuu
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3.4 |AnroputmMbl 00pabOTKH ) OOpaboTka CUMBOJILHBIX JJaHHBIX. BcTpoenusie  [Mcmonb30BaTh BCTpOSHHBIE (DYHKIIUUAZBIKA
CHUMBOJIbHBIX JIaHHBIX (yHKLIMU S3bIKa IPOrPaMMHUPOBAHUS IS [IPOrpaMMHUPOBAHUS
00paOOTKUCUMBOJIBHBIX CTPOK. AJITOPUTMBI 1 00pa0OTKK CUMBOJIBHBIX CTPOK.
00pabOTKH CUMBOJIBHBIX CTPOK: MOACYET Pa3zpabaThiBaTh U OTJIQXKUBATH IPOTrPAMMBI,
KOJIMYECTBA MOSBICHUI [peaTn3yIoIIie THIIOBBIEAITOPUTMBI 00paOOTKH
CHMBOJIA B CTPOKE, pa30MeHHe CTPOKHU Ha CJI0BA [CUMBOJIbHBIX/JAHHBIX HA BHIOPAHHOM S3BIKE
0 MPOOETHLHBIM CUMBOJIAM, MTOKCK MOJICTPOKH  [IPOrpPaMMHPOBAHUSI.
BHYTPH JAaHHOH CTPOKH, 3aMEHa HalICHHON [IpeoOpa3oBbIBaTH YKCIa
MOJICTPOKH Ha APYT'YIO CTPOKY. | eHepanmst BceX [B CHMBOJIBHYIO CTPOKY M 0OpaTHO.
CJIOB B HEKOTOPOM alipaBuTe, ya0BIETBOPsIOIUX [Ipakmuueckue pabomui:
3aJlaHHBIM OorpanuueHusM. [IpeobpazoBanue 1. IHocumeonvuas 0bpabomka cmpox.
YKCIaB CUMBOJIBHYIO CTPOKY M 00paTHO 2. O6paGomka cmpox
C ucnonvzosanuem QyHKyui cmaHoapmHou
OudIUOMEKU AZBIKANPOSPAMMUPOBAHU.
3. Tenepayus écex cios, yO061emeopAIOUUX
BaoanHoMy
Yenoesuiro
3.5 |Anroputmsl 00pabOTKH 10 MaccuBbl ¥ IOCIEI0BATEIBHOCTH YHCEN. [TpuBOAMTH MPUMEPHI OAHOMEPHBIXH IBYMEPHBIX

MacCCHUBOB

Boruncnenne 06001MIEHHBIX XapaKTEPUCTHK
PIIEMEHTOB MacCHBAaWJIN YUCIIOBOU
MOCIIEI0BATEIbHOCTU(CYMMBI, IPOU3BEACHMUS,
CpeaHero apu(pMeTHYECKOro, MUHUMAJIbHOTO U
MaKCHMaJIbHOTO 3JIEMEHTOB,

KOJIMYECTBA DJIEMEHTOB,

MAaCCHBOB.

[IpuBOANTE IPUMEPHI 3aa413 ITOBCETHEBHOU
PKA3HU,

[TPEANOJIArA0IINX UCII0JIb30BAHUEMACCUBOB.
Pa3pabatpIiBaTh U OTIIAXKUBATH

[IPOTPAMMBI, PEATU3YIOLIME TUIIOBBIC
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YZIOBJICTBOPSIOLIUX 32/IaHHOMY YCIIOBHIO).
JIuHeNHbI NOUCK 3aJaHHOTO 3HAYECHUS B
MaccCuBe.

CoptupoBka ogHoMepHoro maccupa.lIpocteie
METOJIbI COPTUPOBKH (METOJ My3bIpbKa, METO,T
BBHIOOpA, COPTUPOBKA BCTABKAMH ).

CopTtupoBKa CllMsiHAEM. beicTpasi copTHpOBKa
MmaccuBa(anmroput™ QuickSort).

/IBOMYHBIN ITOMCK B OTCOPTUPOBAHHOMMACCHBE.
JIByMepHBIE MACCUBBI (MaTPHIIbI). AJITOPUTMBI
00pabOTKHU IBYMEPHBIXMACCHBOB: 3aII0JTHEHHE
NTByMEpPHOTOYHCIOBOIO MAaCCHBA MO 33/JaHHBIM
MpaBWJIaM, TIOUCK JIEMEHTA

B JIBYMEPHOM MAacCHBE,

BBIYHCIICHHE MaKCUMyMa (MUHUMYMa)l CyMMBI
PIIEMEHTOB JIBYMEPHOT'O MAacCUBa, IIEpeCTaHOBKA
CTPOK

1 CTONOII0B AByMEpPHOTO MaccuBa. Pazpabomxka
npocpamm OJisl peueHUsnpoOCmblX 3a0a4 AHAIU3A
Oannvix (ouucmka OannvIX, Klaccupurayus,
AHAU3 OMKIOHEHU)

QITOPUTMBI 00PAOOTKH OJHOMEPHBIX

1 JIByMEPHBIX MAaCCUBOB, Ha BEIOPAHHOMSI3BIKE
POrPaMMHUPOBAHUS.

\Pazpabamuleams npocpammol

0J151 peuleHus nPOCmulX 3a0ay AHATU3AOAHHBIX.
IIpaxmuueckue pabomoi:

1 . 3anoanenue maccusa.

2. Bviuucnenue 0600WEHHBIX XAPAKMEPUCTIUK
WMaccuea (4ucio8ounociedo8amenbHOCmL).

3. Tlouck MUHUMATBHO20 (MAKCUMATbHOZ0)
biemenma 6 uucirosommaccuae.

A, Jlunetinwiil nouck 3a0aHHO203HAYECHUSL 8

5. Ilpocmbie Memoowv copmuposkumaccusa.
6. Bovicmpas copmuposka maccuea.

(. Jleouunuiii nouck.

8. Obpabomra mampuy.

9. Awnanuz oannvix

Wtoro no pazueny

44
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/lesiTeIbHOCTD YUHTEJISl C Y4€TOM padoyeil mporpaMMbl BOCIUTAHMS

HCII0JIb30BAHME BOCIIUTATENIbHBIX BO3MOKHOCTEHN cofiepKaHMs y4eOHOr0 IpeaMeTa Yepe3 IEMOHCTPALUIO AETSIM [IPUMEPOB OTBETCTBEHHOTO,
pa)XIaHCKOTO MOBEACHUS, TPOSBICHUS YEJIOBEKOIIO0US U 100pOCEpACUHOCTH, Yepe3 0100 COOTBETCTBYIOLIUX TEKCTOB JJISl UT€HUs, 3a7a4 A1
peleHus, IpoOIeMHBIX CUTyaluii 17151 00CYKICHUS B Kiacce;

NMpUMeHeHHE Ha YPOKE HHTEPAKTUBHBIX (hOpM pabOThl yUalIUXCsl: HHTEIUIEKTYaIbHbIX TP, CTUMYIUPYIOUINX [TO3HABATEIbHYI0 MOTHUBALIUIO
[IKOJIHHUKOB; AUJAKTHUECKOTO TeaTpa, Iie MOoJIyudeHHbIC Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B T€ATPATIbHBIX OCTAHOBKAX; TUCKYCCHI, KOTOPBIE AAIOT
YYaIIIMCS] BO3MOYKHOCTD MIPHUOOPECTH OIBIT BeIEHUsI KOHCTPYKTUBHOTO TMAJIOra; IPYNIIOBOM padOThl Wik pabOThl B Tapax, KOTOPbIE y4aT MIKOJbHUKOB
KOMaHJAHOM paboTe U B3aMOJAEUCTBHUIO C JPYTUMHU JAETbMH;

opranu3anus me@crBa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX YUAIIUXCA HAJ UX HEYCHEBAIOLIUMHU OJJHOKIACCHUKAMH, JAIOIIETO IKOJIbHUKAM
COLIMAJIbHO 3HAYMMBIN ONBIT COTPYAHUYECTBA U B3aMMHOM TOMOIIN.
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Pa3nes 4. UadopmanuoHHbIe TEXHOJIOTHH

4.1 |O06paboTKa TEKCTOBBIX 6{TexcToBBIH MpoIIECCOop. Pa3pabaTpiBaTh CTPYKTYpPY TOKYMEHTA.
ITOKYMEHTOB PenaktupoBanue u popmatupoBanue. [Iposepka [Mcronb30BaTh cpecTBa aBTOMATU3ALMUIIPU

opdorpaduu 1 rpaMMaTHKH. CO3/JaHUU JJOKYMEHTA.
CpencTBa IoucKa U aBTO3aMEHBIB TEKCTOBOM [TprMeHsTh IpaBUiia HUTUPOBAHUSNCTOYHUKOB U
mporeccope. odopmuenus 6udarorpaguUECKuX CCHUIOK.
Vcnionb30Banue cTuieil. [IpuHMMAaTh yyacTHe B KOJJICKTUBHOMPAOOTE HAJl
CTpyKTYpUpPOBaHHbIE TEKCTOBBIE JOKYMEHTBL.  [TOKYMEHTOM.
CHOCKH, OTJTIaBJICHHE. BoinonHaTe HaOOp U MPOCTYIO BEPCTKY
KomektuBHas paboTa ¢ JOKyMEHTaMH. MaTeMaTUYECKUX TEKCTOB.
WHCTpyMEHTHI pelieH3UPOBAHUS IIpakmuueckue pabomoi:
B TCKCTOBBIX IIPOIICCCOpPax. O6nauynbie CCPBHCHI. 1. Bé'pcm}(a ()OKyMeHMOG
Jlenosas nepenucka. Pedepar.Ilpasuna C MamemamudecKkumu gopmynamu.
[IUTHPOBAHUS ICTOYHUKOB U OPOPMIICHHS 2. Muozocmpanuunbie Jokymenmoi.
oubnuorpaduueckux ccbuiok. OdpopmieHue 3. Komtexmusnas pabomac doKymenmamy
criucka nureparypsl. Cmanoapmoi
oubIUOSpaAhUYeCKUX ONUCAHULL.
3HAKOMCTBO C KOMIIbIOTEPHOI BEPCTKONTEKCTA.
TexHnueckue cpeacTBa BBOJA TEKCTA.
Criennanu3upoBaHHbIE CpeACTBapeaKTUPOBAHUS
MaTeMaTHYECKUX
TEKCTOB

4.2 |Ananu3 JaHHBIX 8lAnanu3 nanueix. OCHOBHBIE 33/1a4M aHATN3a [TpuBOAMTH MPUMEPHI 33,124 aHATTN3AJaHHBIX.
NaHHBIX: TPOrHO3UPOBaHME,Ki1accurKaus, [TosicusiTh Ha MpHUMepax
KJIacTepU3aLys, [0CJIEA0BATEIBHOCTD PELICHUS 3a/1a4
AHAJIN3 OTKJIOHEHUIA.
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[locnenoBaTenbHOCTD PELICHUS 3314 aHAIN3a
NaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUUCTKA U
OLIEHKA KaueCTBa JIAHHBIX, BEIOOp M/MITH
[MOCTPOCHHUE MOJIETIH, IPeoOpa30BaHKEe JaHHbIX,
BU3YaJIN3alUsl JAaHHBIX, UHTEPIPETaLUs
pe3ynbratoB. [IporpaMmMHbIe cpeicTBa U
MHTEPHET-CEPBUCHI JIIs1 00pabOTKU

W MpeJICTaBlIeHus JaHHbIX. bonbirenanubie.
MaimaHoe oOydeHue.

[HnumennexmyanoHulll aHanU3 OAHHBIX.

AHaJIN3 JaHHBIX C IOMOILBIO

AIEKTPOHHBIX Tabnuil. Beruncienue cymmel,
CpeIHero apupMeTHIeCKOro, HauOOJIBIIErO
(HaMMEHBIIIET0) 3HAYCHUS AN AN a30Ha.
Brruucnenue

Kod( dulieHTa KOPPEAINH IBYX PSAIOBIAHHBIX.
[TocTpoeHue cTon0UYaThIX, TUHEHIATHIX U
KPYTOBBIX IHarpaMM.

[Toctpoenue rpadukos pynkuuit. [londop auHMM
TpeH/1a, PEeLIeHUe 3aJa4lIPOrHO3UPOBAHMSL.
UrcneHHoe pelieHne ypaBHEHUIIC TOMOLIbI0
mo100pa mapamerpa.

OnTuMu3aIms Kak MOMCK HAMTYYIIETOPEICHUS B
3aJJaHHBIX YCIOBUSX.

I{eneBast QyHKITUS, OTPAaHUICHHS.

aHaN3a JaHHbIX.

PemaTh mpocThIe 3a/1a4M aHAIN3A TAHHBIX C
MIOMOIIBIO 3JICKTPOHHBIX TAOJIHII.
lcrionb30BaTh COPTUPOBKY U (PHUIIBTPHI.
Vcnonp30BaTh CpeAcTBa AEI0BOM rpaduku 1Jis
HArJIHOTO MPEACTaBICHHS JaHHBIX.

Pemrate pocThie pacyETHBIE U
ONITUMHU3AIOHHBIE 33/1a41 C TIOMOIIIBIO
PIICKTPOHHBIX TAOJIHII.

IIpakmuueckue padomaol:

1. Ananus dannvix ¢ nomowwiosnekmponnix
maoauy.

2. Haenaonoe npedcmaenenue pesyivmamos
cmamucmuyeckou 06pabomKu OaGHHbLIX 8 8Ude
ouazpamm cpeocmseamu peoaKxmopa
D1eKMpOHHBLIXMAOIUY.

3. I10060p runuu mpenda,npoHo3uposanie.

A.  Yucnennoe pewenue ypasmneHuiic nomowvio
noobopa napamempa.

5. Pewenue 3a0au onmumuzayuu

C NOMOWBIO INEKMPOHHBIX MAOIUY
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UlokanbHbIE U TTI00ATHHBI MUHHMYMBIIIETICBOM
¢dbyakuu. Pemenue 3a1ay onTuMu3anuu ¢
[TOMOILIBIO

PIEKTPOHHBIX TAOIUIL

MToro no pasneny 14

JleITEJILHOCTD YUHTEJIS € Y4€TOM padoyeii NporpaMMbl BOCIIMTAHUSA

Nno0y:K1eHue IKOJIbHUKOB COOJII0/IaTh HAa YPOKE OOIIEIIPUHATHIE HOPMBI IOBE/ICHUS, ITpaBuiia OOLIEHHSI CO CTApIIMMU (YUUTENIAMU) U
CBEPCTHUKAMH (IIKOJIbHUKAMM ), IPUHLMUIIBI YU€OHOW JUCLMILIMHBI U CAMOOPraHU3aluy;

NpuBJeYeHNe BHUMAHUS LIKOJIBHUKOB K [IEHHOCTHOMY acIeKTYy U3y4aeMbIX Ha YpOKax sIBJICHUH, OpraHu3anus ux paboThl ¢ MolydyaeMoil Ha
YPOKE COLIMAJIbHO 3HAYNMOM HH(l)OpMaHHGﬁ — MHULUHUPOBAHUC €€ O6CY)KZICHI/I$[, BBICKAa3bIBAHUA YHallIUMHCA CBOCI'O MHCHHA 110 €€ I1IOBOAY, BI)Ipa6OTKI/I
CBOETO K HEl OTHOILICHMUS;

HCNOJIb30BAHME BOCIIUTATEILHBIX BO3MOYKHOCTEH co/lepKaHusI yueOHOTO MpeMeTa 4yepe3 AEMOHCTPALIUIO AETSIM IPUMEPOB OTBETCTBEHHOTO,
IpakJaHCKOT'O IIOBEJICHU S, TIPOSIBIICHUS YEJIOBEKOIOOUS U 100pOCEpeUHOCTH, Yepe3 NoA00p COOTBETCTBYIOIIUX TEKCTOB JJIS UTCHUS, 3a7a4

ISl peIlIeHus], IPOOJIEMHBIX CUTYaIUH 1151 0OCYXAEHUS B KJIacce;

NpUMeHeHHe HAa YPOKE MHTEPAKTUBHBIX ()OpM pabOThl yUaIIMXCsl: MHTEIIEKTYAIbHBIX TP, CTUMYJIUPYIOIIUX [TO3HABATEIbHYIO MOTHBALIUIO
MIKOJBbHUKOB; TUIAAKTHYCCKOTO T€AaTpa, rA€ MOJIYIYCHHBIC HA YPOKC 3HAHUA O6I>Il"pI>IBaI-OTC$I B T€ATPAJIbHBIX ITOCTAHOBKAX; I[I/ICKyCCI/If/'I, KOTOPELIC
NAlOT yyalluMCsi BO3MOXKHOCTb TPUOOPECTH OIBIT BEIEHUSI KOHCTPYKTHUBHOT'O IMAJIOra; TPYNIOBOM paboThI UM paboThI B apax, KOTOpbIE

y4yaT IIKOJbHUKOB KOMaH/IHOM paboTe U B3aUMOAECHCTBUIO C JPYTUMHU JETbMH;

BKJIIOYEHHE B YPOK UTPOBBIX NPOLIETYP, KOTOPHIE TIOMOTAIOT MOAEPKaTh MOTUBALIMIO JIETEH K MOJTYYEHHUIO 3HAaHUH, HaJa)KUBAHUIO

MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIIIEHUH B KJIacCe, TOMOTAIOT YCTAaHOBJICHUIO TOOpOKeNIaTeIbHOM aTMoc(ephbl BO BpeMs ypoKa;

OopraHu3zaius megcTsa MOTUBUPOBAHHBIX U 3PYJUPOBAHHBIX yJalIUXCs HaJl X HEYCIEBAIOLMMH OTHOKJIACCHUKAMH, JAOIIET0 HIKOJIbHUKAM
COIIMaJIbHO 3HAYUMBIH ONBIT COTPYAHHUUCCTBA U B3anuMHOI IIOMOIIH,

WHULMHPOBAHHE U MO//IeP:KKA MCCIe0BATEIbCKOM AeATeJbHOCTH IKOJBbHUKOB B PaMKaxX peajln3allid MU UHAWBUIYAJIbHBIX U TPYIIIOBBIX
HCCIICIOBATCIIbCKUX IMTPOCKTOB, YTO JAaCT HIKOJIbHUKAaM BO3MOXHOCTH HpI/IO6peCTI/I HAaBBIK CaMOCTOATCIIbHOTI'O PCIICHHA TeOpeTquCKOﬁ HpO6J’IeMLI,

PesepBHOE Bpemst 14
OBIIEE KOJIMYECTBO 136
YACOB I10 ITPOTPAMME
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11 KJACC

Neri/n  [HammenoBanue KommuecTBo (OCHOBHBIE BUJIBI IEATEIHLHOCTUOOYHAIOIIUXCS
pa3zenoB U TeM y4eOHOro JacoB [IporpaMMHoOe coziepkanue
mpeaMera

Pa3nen 1. Teoperuueckue 0CHOBbI HHPOPMATHKH

1.1 Nudopmanus 10 TeopeTnueckre MOaXObI K OLIEHKEKOINYeCTBa |[XapaKTepu30BaTh pa3IUYHbIC TEOPETUUECKUE
1 UTHQOPMAIIMOHHBIE WH(pOpMAaINH. MOJIXO/IBI K OI[CHKEKOJIMYECTBa MHPOPMALIUH.
[POLIECCHI 3akoH agnutuBHOCTU HHPOopMaruu.Dopmyna  |OnuchIBaTh U3y4aeMble aJrOPUTMBICKATHUS

Xaptau. Mapopmanus 1 BEpOATHOCTb.
Dopmyna [llenHOHAa. AITOPUTMBI CHKATHS
ITAHHBIX.

Anroput™ RLE. Anroputm Xaddmana.
Anroput™ LZW. AITOopuTMBbI C)KaThs TaHHBIX
C TOTEPSIMH. Y MEHBIIIEHHE TTTyOUHBI
KonupoBaHus 11BeTa. OCHOBHBIC UCH
anroputmoB cxatust JPEG, MP3.
CkopocThb niepejaun JaHHbIX.
3aBUCUMOCTBH BPEMEHU MEpelavn

0T UHGOPMAITMOHHOTO 00bEMA TAHHBIXH
XapaKTEPUCTUK KaHaJa CBSI3HU.

[TprurHBI BOSHUKHOBEHHSI OIIMOOK MTPH
rnepenade nanHbiX. Kosbl, mo3Bossronue
00HApYKUBATh M UCIIPABIISITH OIIUOKH,
BO3HUKAIOIIMETIPU TIepeaade JaHHBIX.
Paccrosinue

XsmmuHra. Koguposanue

NTaHHBIX, CPAaBHUBATH PE3YIbTAThI UX PAOOTHI.
Pemiats 3a1aun Ha onpeieieHue BpEMEHU
repeadr JaHHbBIX 10 KAHATY CBSI3H C
M3BECTHBIMU XapPaKTEPUCTUKAMHU.

[losicHATH IPUHIIUTIEI OOHAPYKEHUS

W MCTIpaBJICHHsI OMMOOK MPH MepeiadeIaHHbIX C
[MOMOIIBIO TOMEXOYCTOMYHUBBIX KOJOB.
ITosiIcHATDH 3HAaUEHHE TOHSITHI

«CHCTEMAay, «IIOJICUCTEMa),

((CUCTEMHBIN 2P PexT»,

«yIpaBIIEHUE; 3HAYCHHE OOPATHONCBSA3U IS
ITOCTHKEHHUS LEIU YIPABJICHUS.
Ilpakmuueckue pabomut:

1. Corcamue 0anHbIX ¢ NOMOWBLIOAN2OPUMMA
RLE.
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c moBTopeHueM O0utoB. KoasrXsMmuHra.
Cucrempl. KOMIIOHEHTBI cHCTEMbl M HX|
B3aUMO/ICIICTBUE. CucremHblit a¢dekr.
YrpaBineHnue Kak HHGOPMAIIMOHHBIN

rporecc. OOpaTHas CBs3b

2. Cowcamue 0anHbIx ¢ NOMOWbIOAN2OPUMMA
Xagpgmana.

3. Cowcamue dannvix c nomepamu(anzopummol
JPEG, MP3).

4.  IMomexoycmoiiuugvie KoObl

1.2

MoaenupoBaHue

Mopaenu u mogenupoBanue. Llenb
MOJIETTUPOBaHUs. AJIEKBATHOCTh MOJIETH
MOJICITUPYEMOMY OOBEKTY WIIUIIPOIIECCY, LENN
MO/IETTUPOBAHUSI.

dopmanu3anys IPUKIaIHBIX 3a71a4.
[IpencraBieHue pe3ynbTaTOB MOJCIMPOBAHUS B
BUJIC, yIOOHOM JJIsl BOCIPHUATHUS YETIOBEKOM.
['pacduueckoe npeacTaBieHne TaHHBIX(CXEMBI,
Ta0yInLbl, TpaQUKH).

I'padsl. OcHoBHBIE MOHATHA. Buabl rpados.
Onucanue rpadoB ¢ MOMOIILIOMATPHII
CMEKHOCTH, BECOBBIX MaTpHI], CIIUCKOB
CMEXHOCTH. Perienne anropuTMu4eckux 3ajad,
CBSI3aHHBIX

c aHaM30M TpadoB (MOCTPOESHUEONITUMATIEHOTO
MyTH MEXKAY BepLIMHAMU rpada, orpeeneHue
KOJIMYECTBA PA3IIMYHBIX ITyTEH MEXKIY
BEpLIMHAMU OPUEHTUPOBAHHOTO
AIMKJINYECKOro Tpada).

JlepeBps. bunapHoe nepeBo. [lepeBbs

OHpCI[eJISITB IIOHATHUA <MOACIIb),
«(MOJIETTUPOBAHUE.

KnaccnuuupoBaTh MOICIHIIO 33 JaHHOMY
OCHOBAHHUIO.

OmnpenensTs 1eb MOICTUPOBAHUSIB KOHKPETHOM|
clryyae.

HpI/IMCHSITI) AJITOPUTMBI HAXOXKICHUS
KpaTyaiiux myTel Mex 1y BeplIMHaMU
OpUEHTUPOBAHHOTO rpada.

[TpuMeHsTDH AJITOPUTMBI oIpeJiesIeHus]
KOJIMYECTBA  Pa3IU4YHBIX nyTeu MEXIY|
BEpLINHAMU OPUEHTHPOBAHHOTO
AIUKIINYECKOTO Tpada.

[TprBOANUTE MPUMEPHI UCTIOIb30BAHUSIEPEBHEB
1 Tpad)oB NpU ONMHUCAHUU OOBEKTOB U MPOIIECCOB
OKpY>KaroIIeroMupa.

CtpouTh JiepeBo mepedopa BapuaHTOB.
XapaKkTepu30BaTh UTPY KaK MOJAEIh HEKOTOPOU
CUTYaIlUH.

JlaBaThb onpeieNICHHE BBIUTPBILTHON

CTpaTeruu.
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MOWCKA. CriocoOsr obxona nepeBa.
[IpencraBienue apudMeTUYECKUX BEIPAKEHUI B
BHJIE JIEpeBa.

JluckpeTHbIe UTPBI ABYX UTPOKOB

c nosHoi nHpopmanuei. [locrpoenue nepesa
repedopa BapuaHTOB, OMMMCAHUECTPATETHH UT'PbI
B TaOJMUIHOU (opme.

BbIUrphILIHbIE U IPOUTPHIIIHBIE TO3ULIUH.
BoIUrphIlIHBIE CTPATETUH.

CpencTBa HICKYCCTBEHHOI'O MHTEIIJIEKTA.
CepBHCH MAIIMHHOTO TIEPEBOJIA U
[pacrio3HaBaHUsl YCTHOM peyu.

KoruutruBHBIE CEPBUCHI.

W nenTudukanus 1 nomuck

M300pakeHu, pacrio3HaBaHUE JIHII.
CaM000y4aromecs: CHCTEMBI.

M CcKyCCTBEHHBIN HHTEJUIEKTB KOMIIBIOTEPHBIX
Wrpax.

M cnonp30BaHne METOIOB UCKYCCTBEHHOTO
WHTEJJIEKTAaB 00YJarOIIUX CUCTEMAX.

M crmonb30BaHne METO/I0B UCKYCCTBEHHOTO
MHTEJUIEKTa

B poOoToTexHUKe. IHTEpHET Bemei.
[lepcrieKTUBBI pa3BUTHS

KOMITHIOTEPHBIX HHTEJIJIEKTYAIbHBIXCHUCTEM.
Heitponnsie cetn

OnuCHIBaTh BBIUTPHIIIHYIO CTPATETUIOB
3aJaHHOM UTPOBOM CUTyalluu

B popMe aepeBa WK B TaOIUYHOKpOpMe.
[TOSICHATD MOHATHUS «MCKYCCTBEHHBIN
MHTEIIEKTY», «MaITHHHOE 00YICHHE).

[ IprBOIMTE MpUMEPHI 3371a4, PEeLIaeMbIX C
MMOMOIIIBIO

MCKYCCTBEHHOT'O MHTEIUIEKTA.
IIpakmuueckue padomot.

1. Iouck eviuepviiunoti cmpamezuus uzpe c
noHOU UHpopmayuetl.

2. Cpedcmea uckyccmeenHo2ounmenieKma

Wtoro no pazueny

18

JleATeJBbHOCTD YUYHTEISI € y4¢TOM padoyeii NporpaMMbl BOCIIMTAHUSA
YCTaHOBJIEHHE JIOBEPUTEIbHBIX OTHOLLIEHUI MEXKY YUUTENIEM U €r0 YYeHUKaMH, CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIIPHUSTHIO YYalllUMUCS
TpeOOBaHUH 1 POCHO yUUTEsI, TPUBICUCHUIO MX BHUMAHUS K 00CY)KJaeMOil Ha ypoke HH(POpPMAallM1, aKTUBU3ALIMHU UX TT03HABATEIbHON

JCATCIIBHOCTH,

Mo0y:KaeHue MKOJIHLHUKOB COOJIIOIaTh HA YPOKE OOIICTIPUHATHIE HOPMBI IIOBEICHUS, ITPaBHiIa OOLIECHHS CO CTApIIMMU (YUUTENISAMHU) U
CBEpCTHUKAMH (ILIKOJIBbHUKAMU), IPUHIMIBI Y4€OHON TUCIMIIIIMHBI U CAaMOOpTraHu3aluy;
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MPUBJICYCHUEC BHUMAHMUA MIKOJBHUKOB K ICHHOCTHOMY aCIICKTY M3y4Ya€MbIX Ha YpOoKax HBJIGHI/II;'I, OpraHu3anusa ux pa6OTBI C nonyqaeMoﬁ Ha YpPOKE

conraJIbHO 3HAYUMOM I/IH(bOpMaL[PIeﬁ — MHUIUUPOBAHUEC €€ O6C}’)KI[CHI/ISI, BBICKAa3bIBaAHHWA YHalllUMHUCA CBOCI'O MHCHHA 110 €€ IIOBOAY, BblpaGOTKI/I CBOC€TO K

HEll OTHOIICHUS

BKJIIOUEHHE B YPOK UTPOBBIX MPOLIETYP, KOTOPbIE IOMOTAIOT MO/JIEPKaTh MOTUBALIMIO JIETEH K MOIY4YEHHIO 3HAaHU, HaJa)KUBAHUIO

[O3UTHUBHBIX MEAJINYHOCTHBIX OTHOLIEHUH B KJIacCe, IOMOTAlOT YCTAHOBJICHUIO JOOPOXKEIaTeNbHOM aTMOC(hEphl BO BpeMs YPOKa;

opranu3zaiys megcTsa MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX yUaIUXCs HAJl X HEYCIIEBAIOLIIMMH OJTHOKJIACCHUKAMH, JAOIIETO NIKOJIbHUKAM
COLMAJIBHO 3HAYMMBII ONBIT COTPYJHUUYECTBA U B3aUMHOM IIOMOLIH;

HCIO0JIb30BAHME BOCIIUTATENIbHBIX BO3MOKHOCTEHN cofiepKaHus ydeOHOro npeaMeTa 4yepe3 JEMOHCTPALUIO AETIM IPUMEPOB OTBETCTBEHHOTO,
IpakJaHCKOTI'O IIOBEJICHUS, TIPOSIBIICHUS YEJIOBEKOIOOUS U 100pOCepeUHOCTH, Yepe3 Mo00p COOTBETCTBYIOLIMX TEKCTOB IS YTCHHUS, 33124 JJIs
pelieHus, NpoOJEeMHBIX CUTYaIMH 151 00CYXK/I€HHUsI B KJ1acce.
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Pa3nes 2. AJIrOpuTMBI M IPOrpaMMHUPOBaHUeE

2.13neMeHTHI TeOpUH 6 Dopmannzanus noHATHs anropurma. Mammza  |[[10SCHATH MOHATHS «BBIYUCIUTEIbHBIN
QJIITOPUTMOB ThropyHra Kak yHuBepcajabHasi MOJIEIb [TPOLIECC, «CIIOKHOCTD aJITOPUTMay,

BbruncieHuil. Tesuc Yépua—TrropuHra. O (HEKTUBHOCTH anroputMay. [I[puBoIuTH
Mawuna I[locma. pUMepbl 3P PHEKTUBHBIXATITOPUTMOB.
Hopmanvusie aneopugpmer Mapkosa. CocTaBJiATh IPOrpaMMBbI JIJIsl MAILIMHBI
Aneopummuyecku Hepazpewumsle 3a0a4u. TrropuHra.
Baodaua ocmanosa. Hcnonv306ames HOpMATbHBLEAI2OPUPMEL
[HesozmooicHocmb asmomamuyeckotiomnaoku  \Maprosa.
npocpamm. /laBaTh OLIEHKY CII0KHOCTU U3BECTHBIX
OneHKa CJI0KHOCTH BBIYMCICHUM. QJIITOPUTMOB.
Bpewms paboThl 1 00bEM Hcnonib3yeMonnamaty, |[[Ipakmuueckue padomot:
MX 3aBUCHMOCTB OT pasmepa 1. Cocmasnenue npocmou npocpammuloJis
MCXOIHBIX JaHHBIX. OlleHKa aCUMIITOTUYECKON |(Mawunsl Tolopunea
CJI0)KHOCTH aJITOPUTMOB. AJITOPUTMBI
MOJINHOMHAJIbHOM cnokHOCTH. [IepebopHbie
QIropuTMsl. I IpuMepsIpa3IMUHbIX alrOpUTMOB
[pelIeHNs OTHOM 3a1a4u, KOTOPbIE UMEIOT
[Pa3IMYHYIO CJIOKHOCTb

2.2ANTOpUTMBI 28 [Tonck mpocThIX YKceN B 3aJaHHOMuana3oHe ¢ |Icronb30BaTh alTOPUTM «PELIETO

M CTPYKTYpPBI JAHHBIX [MOMOIIBIO AITOPUTMA JpatocheHay A IoUcKa MPOCTHIXYHCET B

«pereTo DpaTocheHar. 3aJJaHHOM JMara3oHe.
MHoropaspsigHble 1elble Yhciia,3a1a4i JIUHHON[I0SCHATh NpUHIUIIBI 00pabOTKH
apu(METHKH. MHOTOpPa3psIHBIX LIETIBIX YUCEI
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CrioBapu (accoliMaTUBHbBIE MACCUBBI,
OTOOpaKEeHHMS ). XOUI-TaOIUIIBI.

[TocTpoenue andaBUTHO-4ACTOTHOTOCIOBAPS
TUIS 3a/1aHHOTO TEKCTA.

Ananus mexcma Ha ecmecmeeHHOM sA3bIKe.
Bvloenenue nociedosamenvHocmetl no wadioH).
\PecynapHule svipasicenus. Yacmommuwviiananus.
Crexu. AHanu3 NpaBUIbHOCTH

CKOOOYHOTO BhIpaXeHWMsI. Boraucienue
apu(pMEeTUYECKOT0 BHIPAXKEHHUS, 3aIIHCAHHOTO B
noctdukcHOU hopme. Odepenn.
Vcnionb30BaHue ouepeu Al BpEMEHHOTO
XpaHEHUs JaHHBIX.

Cesasnvie cnucku. Peanuzayus cmexa uouepeou ¢
NOMOWBIO CEAZHBIX CNUCKOS. ATTOPUTMBI Ha
rpadax. [ToctpoeHNE MUHIMAEHOTO OCTOBHOTO
nepeBa B3BEIICHHOTO CBS3HOTO
HEOPUEHTUPOBAHHOTO Tpada.

06x00 epagpa 6 enyouny. O6x00 epaghas
wiupuny. KonmuecTBo pa3anydHbIX MyTeld MEXIy
BEPIIMHAMU OPUEHTUPOBAHHOTO AUKINIECKOTO
rpada. Anroputm JleMKcTphl.

Aneopumm @Pnotida—Yopwanna.

1 pEeaTM30BBIBATH COOTBETCTBYIONIHCAITOPUTMBI
Ha SI3bIKE IPOrPaMMUPOBAHUSL.

[TpuMeHsITh CIIOBapH (aCCOIMATHBHBIEMACCHUBBI,
0TOOpaKEeHHMS ) B 3a7a4aX 00pabOTKH JaHHBIX.
BBITTOIHATE IPOCTON aHAJIM3 TEKCTA HA
€CTECTBEHHOM SI3bIKE, B TOM YHUCIIEC
MCIIOJIb30BAHUEM PETYJISIPHBIX BBIPAKCHU.
[TosICHATH MPUHIUIIBI pAOOTHI CTEKAU OYePeH,
MCIIOJIb30BaTh CTCKU

W Ouepeu JJIsl PELICHUS AITOPUTMHUUECKHIX
3a1ad. Peann3oBbIBaTh U UCIIOIL30BATH
NBOMYHBIC (OMHAPHBIC) AepeBbsIU Tpadbl 1JIs
pemeHus 3a1a4 00padOTKH JaHHBIX.
Vcnonb30BaTh TMHAMUYECKOE
MPOrPaMMHUPOBAHHE

7T BBIYUCTICHUS PEKYPCUBHBIX (PYHKIIHIA,
MOICYETa KOJIMYSCTBABAPHAHTOB U PEIIICHHUSI
3a/la4 ONTHUMH3AIIH.

Ilpaxmuueckue padomowi:

1. Ilouck npocmulx yucen 8 3a0AHHOM
ouanasone.
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[lepeBbs. Peanusanusa nepesa

C TOMOIIIBIO CCBUIOYHBIX CTPYKTYP./IBon4YHbBIE
(OuHapHBIC) epeBBSI.

[TocTpoeHwue nepeBa sl 3aJaHHOTO
apu(pMEeTUIECKOTO BHIPAKEHUSI.

PexypcuBHBIE aNropuT™MBI 00X01a/IepeBa.
Vcnonp30BaHue cTEKa M 04epenu ajs 00xoa
nepeBa.

JIMHAMHYECKOE MTPOrPaMMHUPOBAHUEKAK METOJ]
peIeH s 3a/1a4 C COXPaHCHHEM
MMPOMEXYTOYHBIX PE3yJbTATOB. 3a/1a4H,
[peraeMple ¢ TOMOIIBIO JMHAMUYECKOTO
MPOrpPaMMHUPOBAHHUS: BBIYUCICHUE PEKYPCHBHBIX
(byHKIUH, MOACUET

KOJTMYECTBA BAPUAHTOB, 33 Ja9NON THMH3AI[UN

2. Peanusayus évluucnenuii

C MHO2OPA3PAOHBIMU YUCTIAMU.

3. Ilocmpoenue anrgpaeummno- uacmominoz2o
cnosaps 05 3a0aHHO20MEKCMA.

4. Ananuz mexcma na ecmecmeeHHoOMA3bIKe.
5. Buluucnenue apugpmemuyeckozo
BbIPAdCEHUSA, 3ANUCAHHO20

6 nocmghuxcroil gpopme.

6. Ucnonvszosanue ouepeou.

[. Hcnonvsosanue depesbes

0151 8LIYUCTICHUSL APUDMEMULECKUXBBIPANCEHUIL.
8. Bwiuucnenue onunsl Kpamuatiuezonymu
wmedicoy eepuunamu epagha (areopumm
/[etixcmpul).

0. Buiuucnenue pexypcusnvix ¢hynxyuiic
HOMOUBIO OUHAMUYECKO20 NPOSPAMMUPOBAHUSL.
10. IMoocuém xonuuecmea sapuanmosc
HOMOUBIO OUHAMUYECKO20 NPOSPAMMUPOBAHUSL.
11. Pewenue 3a0ay onmumusayuu

C NOMOWBIO OUHAMUYECKO2ONPOSPAMMUPOBAHUS
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2.3(OCHOBBI 00BEKTHO-16 [Tonsatue 06 0OBEKTHO- OPUEHTHPOBAHHOM [1osICHATH OCHOBHBIE TPUHLIMIIBIOOBEKTHO-
OpUEHTUPOBAHHOTO rporpaMMupoBaHuu. OOBEKTHI U OpPUEHTUPOBAHHOTO MMPOTPAMMUPOBAHHS.
POrpaMMHUPOBAHUS Kiaccbl. CBOMCTBA M METO/IbI OOBEKTOB. [TpoeKTHPOBATh U HCTIOIB30BATHIIPOCTHIC
OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIU3. KJIaCcChl OOBEKTOB.
PazpaboTka mporpamMm Ha OCHOBE 00BEKTHO-  [[I[pOeKTHPOBAThH HEPAPXUH KIIACCOBJISA
OPUEHTUPOBAHHOTO nojxoaa. UHKancynauus,  |onucaHus NpeaMeTHON 00IacTu.
HaclleI0BaHKE, TOTUMOP(U3M. Pa3pabareIiBaTh MPOTpaMMBbI
Cpenbl ObICTpOI pa3paboTKU MPOrpaMM. c rpaduyeckuM uHTepdericom.M3yyats BTOpoi
[TpoexTpoBanue UHTEpQeiica MOIb30BATENA.  [3BIK IporpaMMupoBanus IIpakmuyeckue
Vcrionb30BaHKe TOTOBBIX YIIPABIISEMbIX paoomol:
PIIEMEHTOB /ULl IOCTPOCHHUSI HHTEpdeHica. 1. Hcnonvsoeanue 20moewix kraccoes
O630p s3bIKOB NIporpammupoBanus.[lonsTue o pospamme.
nmapagurMax nIporpaMMUpoOBaHus. M3yuenue 2. Paspabomka npocmoii npoepammpic
6MOP0O20 A3bIKA NPOCPAMMUPOBAHUS LCHONb306AHUEM KIACCOB.
3. Paspabomxa knacca, ucnonb3youezo
UHKANCYTAYUIO.
4. Paspabomxa uepapxuu K1accos.
5. Paspabomxa npozpammul
c epaguueckum unmeppeticom
HToro no pazaeny 50

JleATeJBbHOCTD YUYHTEISI ¢ y4¢TOM padoyeii NporpaMMbl BOCIIMTAHUS
no0y:KIeHue NKOJIbHUKOB COOMI0AAaTh Ha ypOKe OOIIETIPUHATHIE HOPMBI TOBEACHHUSI, ITpaBMiia OOLIEHHS CO CTAPIIMMHU (YUUTENISIMH) U
CBEPCTHUKAMH (IIKOJIbHUKAMH ), IPUHIHITBI Y4€OHOH TUCIMITIIMHBI U CAMOOPTaHU3aIHH;
NpuBJeYeHNe BHUMAHUS IKOJIbHUKOB K IIEHHOCTHOMY aclleKTy U3y4aeMbIX Ha ypoKax sSIBIIEHUH, OpraHu3alus ux paboTsl ¢ MoayyaeMon Ha

YPOKE COMaIbHO 3HAUMMON MHPOpMaLeil — MHUIMUPOBaHUE ee 00CYKACHNUs, BBICKA3bIBAaHUS yYaIllMMUCS CBOETO MHEHHMSI 10 €€ TIOBOJTY, BEIPaOOTKH

CBOETO K HEHl OTHOIIICHUS;

HCNOJIb30BAHME BOCIIUTATEIBHBIX BO3MOKHOCTEH cozlepkaHusl yueOHOTo MnpeiMeTa 4yepe3 AEMOHCTPALIUIO AETSIM IPUMEPOB OTBETCTBEHHOTO,
pa)XIaHCKOTO MOBEACHUS, TPOSBIECHUS YEJIOBEKOIIO0US U 10OpOCEPACUHOCTH, Yepe3 M0I00p COOTBETCTBYIOLINX TEKCTOB JJISl UTEHUs, 3a7a4
TS pEIICHU S, TPOOIEMHBIX CUTYAIUH 1711 OOCYXICHHSI B KJ1acce;
NpUMeHeHHe Ha YPOKE MHTEPAKTUBHBIX (hOpM pabOThl yyallIUXCsl: HHTEIUIEKTYaIbHBIX TP, CTUMYIUPYIOUINX [TO3HABATEIbHYI0 MOTHBALIUIO
[IKOJILHUKOB; TUJIaKTHYECKOTO TeaTpa, I/Ie MOJyUCHHbIC Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B TEATPATIHHBIX MOCTAHOBKAX; TUCKYCCHIA, KOTOPBIC
TAIOT y4yalluMcs BO3MOKHOCTh IPUOOPECTH ONBIT BEJCHHSI KOHCTPYKTUBHOIO JHAJIOTa; TPYNIOBOI paboThl UM paboThI B Mapax, KOTOpbIE
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y4JaT HIKOJbHUKOB KOMaHIHOW paboTe U B3aUMOJEHCTBUIO C APYTMMHU JAE€ThMU;
BKJIIOUEHHE B YPOK UTPOBBIX NPOLIELYP, KOTOPHIE IOMOTat0T MOAAEPKaTh MOTUBALIMIO JI€TEH K MOIYYEHHIO 3HAaHUH, HaJa)KUBAHUIO
[IO3UTUBHBIX MEXJINYHOCTHBIX OTHOLIEHUH B KJIACCE, IOMOTAIOT YCTAHOBJIEHUIO 100pOKenaTeIbHON aTMOC(epsl BO BpEMsl YpOKa;
opranu3zaiys megcrsa MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX yJAIIUXCs HaJl X HEYCIIEBAIOUIMMHU OJTHOKJIACCHUKAMH, JAIOUIETO MIKOJIbHUKAM
COLIMAJIBHO 3HAYMMBII ONBIT COTPYJHUUYECTBA U B3aUMHOMN IIOMOLIH;
WHULMHPOBAaHHE H MO/IeP:KKA HCCJIe10BaATeIbCKOM AeATeJbHOCTH IKOJbHUKOB B PaMKaxX pean3allid UMY UHINBUYAJIbHBIX U IPYIIIOBBIX
MCCIIEI0BATEIbCKUX IPOEKTOB, YTO AACT IIKOJIBHUKAM BO3MOXHOCTb ITPUOOPECTH HABBIK CAMOCTOSATEILHOTO PELLICHHS TEOPETUYECKOI MPOOIIEMBI,

Pa3nen 3. UndgopManiuoHHbIE TEXHOJIOTHH

3.1KomrmbroTepHO-
MaTeMaTHYECKOe
MOJICIIUPOBAaHUE

8

JTanbl KOMIIBIOTEPHO-
MaTeMaTHUeCKOr0 MO/IEIMPOBAHUA: TIOCTAHOBKA
3ajauu, pa3paboTka

BBII{CJI?ITI) OTallbl KOMIIBIOTCPHO-
MATCMATUYICCKOI'0O MOACINPOBAHHAN
[PCAJIN30BbIBATH UX C TIOMOUIBIO
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MOJIETN, TECTUPOBAHUE MOJICTIN,KOMIIBIOTEPHBII
PKCIEPUMEHT, aHAIU3 PE3YyIbTATOB
MOJICTTUPOBAHMS.

Jluckperuzaius npyu MaTEMaTHIECKOM
MOJICTUPOBAHUM HEMTPEPBHIBHBIX MTPOILIECCOB.
MoaenupoBaHue

NBIDKEHUS. MOIeTMPOBaHNEONOIOTHYECKUX
CHCTCM.

MarteMaTHdecKrue MOJCIIN

B SKOHOMUKE. BBIYMCIUTEbHBIEIKCTIEPUMEHTHI
C MOACIISIMH.

[Komnvromepnoe mooenuposanuecucmem
ynpaeneHus.

O6paboTKka pe3yIbTaToB

PKCIIEpUMEHTa. MeTo ], HauMEHbIITMXKBAAPATOB.
OIlEHKa YHUCIIOBBIX

MapamMeTpoB MOJIETUPYEMBIX 00bEKTOBU
rporieccoB. BoccranoBeHne 3aBUCUMOCTEHN TTO
[pe3yabTaTamM

PKCIIEPUMEHTA.

BepostHocTHbIE MOAenU. MeToasl MoHTe-
Kapmo. ImuTaiimonHoe MOJETMpPOBaHUE.
CucTeMbl MaCCOBOTO

00CITy>)KUBaHUS

[POrPaMMHOT0 00eCIIeYeHHUS.

[TosicCHATH HEOOXOIUMOCTh U CYIITHOCTh
IMUCKPETU3AIUH TTPU PEUICHUH BBIYUCIUTEIbHBIX
3a]1a4 ¢ IOMOIIIbIO

KOMITbIOTEPOB.

M cronb30BaTh UMUTAIIMIOHHOE MOJICIIMPOBAHUE,
B TOM YHCJI€ HA OCHOBE BEPOSITHOCTHBIX
MOJCIICH.

OOpabaTbIBaTh pe3yabTaThIIKCIIEPUMEHTA.
IIpakmuueckue padomot.

1. Mooenuposanue dsudicenus.
2. Mooenuposanue buono2usecKuxcucmem.

3. Umumayuonnoe modenuposanue c
nomowywbto memooa Monme-Kapio.

4. Obpabomika pesyromamosskcnepumenma
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3.2

ba3bl JTaHHBIX

10

Tabnuunble (pesiuOHHbIC) Oa3bl JaHHBIX.
Tabnuira — mpencTaBlIeHUE CBEICHUI 00
OIHOTHIIHEIX 00bekTax. Iloie, 3amuce. Kimrou
Ta0immnel. PaboTtac roToBoi 0a30ii TaHHBIX.
3anonHeHne0asbl naHHbIX. [lonck, copTupoBka
1 GUIbTpaUs JAHHBIX. 3aMIPOCHI

Ha BEIOOPKY JaHHBIX. 3aMpOCHI

c mapameTpamu. BeruucrnsieMble OB 3apocax.
MHuoroTabaudHbIe 0a3bl TaHHBIX. THITBI CBs3EH
MeX 1y TabIuIamMu.

Bremauit kinrou. L{enocTHOCTS 0a3bl JaHHBIX.
3anpockl K MHOTOTaOJIUYHBIMOA3aM JTaHHBIX.
OcHo8Hble RPUHYUNBI HOPMATU3AYUUOA3
Oannvix. A3vix ynpasnenus oannvimu SQL.
Cosz0anue npocmwix 3anpocos Ha sazvike SQL Ha
6b100PKYOAHHBIX U3 OOHOU MAOIUYDL.
Hepenayuonnvie 6azvt 0aHHbIX. IKCnepmHule
cucmemul

XapakTepu30BaTh 0a3y TaHHBIX KAKMO/IEIb
MpeIMEeTHOMH 001acTH.

[TpoekTHpOBaTh MHOTOTAOIUYHYIO 0a3y1aHHBIX.
OCYIIECTBIIATH BBOJ] U PEAAKTUPOBAHUCIAHHBIX.
OCyIIeCTBIATH COPTUPOBKY, TOUCKU BBIOOD
ITAHHBIX B TOTOBOM 0a3¢ JaHHBIX.

@DopMUpOBaTh 3aPOCHI HA TIOUCK JTaHHBIX B
Cpe/ie CHCTEMbI yIIpaBlIeHUsI0a3aMu TaHHBIX.
YrpaBisaTh 0a30ii JAHHBIX

C MMOMOIIBIO TIPOCTHIX 3aMpocoBHa si3bike SQL.
[TosicHATH 007aCTH TPUMEHEHHS,JOCTOMHCTBA U
HEI0CTaTKU HEPEJISIMOHHBIX 0a3 TaHHBIX

B CPAaBHEHHU C PEIISIIUOHHBIMHU.
ITpakmuueckue padomol:

1. Paboma c comosoii 6azoil dannwix.

2. Paspabomxa mHo2omabauuHol 6azvl
OaHHbIX.

3. 3anpocwl k MHOZOMAbNIUUHOU 6A3€0AHHDBIX.
4.  Vnpaenenue oannvimu c nomouwvio

s131ka SQL
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3.3Beb-caiiTb 14 HurepHer-npwioxenus. [lonstue o cepseproil [[10SCHATH NPUHIUIIBI TEXHOJIOTUH
1 KJIMEHTCKOM yacTsax caifta. TexHomorus (KIJIMEHT — CEpBEP» Ha MPUMEPEB3aNMOICHCTBUS
(KITUEHT — CepBep», €€ TOCTOMHCTBA U Opaysepa
HegoctaTku. OCHOBBI 1 BeO-cepBepa. CoznaBaTh NIPOCThIE BEO-
s3pika HTML 1 kackagHbIX Tabaui cTriiei CTpaHULIbl, UCIIOJIB3YS SA3bIK pazmeTku HTML,
(CSS). Cuenapuu Ha s3pike JavaScript. @opmsel [KackaIHbIe TAOIUIBICTHICH U CIICHAPHH Ha
Ha BeO-cTpanuie. Pa3menienne BeO-caiiToB. s3p1ke JavaScript. OnMChIBaTh TEXHOJIOTHIO
Yciyra xoctuHra. 3arpyska (aiiaoB Ha cait pa3MelieHus caiToB B ceTu VIHTepHeT.
IIpakmuueckue padomot.
1. Coszoanue mexcmosoiise6-cmpanuypi.
2. Co3zdanue 6eb-cmpanuybl, KI0YAIOUjel]
MybmumMeoutiHble 00beKmol (PUCYHKU, 36VKOBblE
OanHvle,810€0).
3. Odopmnenue cmpanuyvl ¢ nHomMowbIo
KACKAOHBIX Mabauy cmuietll.
4. Hcnonvszosanue cyenapues na azvike
JavaScript
3.4KommnbroTepHasrpadpuka 8 BBoja n300paXkeHHi ¢ HCIIOJIb30BaHUEM BEINONHATE 001IYI0 KOPPEKIMIOIH(PPOBBIX

[Pa3IMYHBIX HU(GPOBBIX YCTPOHCTB (LU(POBBIX
(doToanmnaparoB u

MUKpPOCKOIIOB, BU/IEOKaMep, CKAaHEPOBU APYTUX
YCTPOICTB).

['paduueckuii penakrop. Pa3zpemenne.
Kanpuposanue. Mcnpasienue

M300pakKeHUI.

[TprMeHSITh HHCTPYMEHTHI
rpaguIecKoro peakTopa K OTASTbHBIM
00J1aCTsIM M300paKEeHUS.

CTpOUTH MHOTOCIIOHHBIE H300paKeHUS
C UCTIOJIb30BAHUEM MACOK, TOTOBUTh
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3.5

3D-
MOJICTTIPOBaHHE




