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defepanbHasa paboyad nporpamMma Mo y4vebHomy npegmety «VHhopmaTmkay
(yrny6néHHbIi ypoBeHb) (NpeaMeTHas obnactb «MaTematumka v MHpopmatuka») (fanee
COOTBETCTBEHHO - MporpaMMa Mo MHMOPMAaTUKe, WH(OPMaTMKa) BK/HOYaeT
MOACHUTE/IbHYIO 3arunCKy, CoflepXKaHve 00y4YeHus, NnaHupyemble pe3yibTaTbl OCBOEHWS
nporpammbl No UHPOPMAaTUKeE, TEMATUYECKOE NaHMPOBaHWe

CofepaHne 00y4yeHWs  pacKpblBaeT — cofepyKaTteflbHble  JIMHWK,  KOTOpble
npegnaratoTca 41 0053aTeflbHOr0 M3y4eHUst B KaXAOM K/lacCe Ha YpOBHe CpefHero
06LLero obpasoBaHus.

[MnaHvpyemble pe3ynbTaTbl OCBOEHWA MpPOrpaMMbl MO MHMOPMATUKe BKIHOYAKOT
NMYHOCTHbIE, MeTanpeiMeTHble pe3y/nbTaTbl 3a BECb MNepuog 00yyYeHUs Ha YPOBHE
cCpefiHero obulero o6bpa3oBaHUsA, a Takke MpeAMeTHble LOCTMXeHUs 00ydaroLlerocs
3a KaX/bli rof 00y4eHus.

NMOACHUNTEJIbHAA SATNNCKA

Mporpamma no WH(opMmaTuke (yrny6néHHbIA YPOBEHb) Ha YPOBHE CPeAHEro
o6Lero obpasoBaHNs pa3paboTaHa Ha OCHOBE TPeOOBaHMIA K pe3y/ibTaTaM OCBOEHUS
OCHOBHOM  06pa3oBaTe/lbHOM  MporpamMmbl  cpeAHero  obuwero  obpas3oBaHus,
npefacTtaBneHHbix B ®rOC COO, a Takke (efepasbHOM paboyeld nporpaMmbl
BOCMUTAHWS.

Mporpamma no MHQopMaTMKe AaéT NpefcTaBineHVe O Lensx, OOLein cTpaterum
00y4YeHns, BOCMUTaHMS M Pa3BUTUA 0OyuYatoLMXCA CpefacTBaMu Y4YeGHOro npeameTa
«HopMaTMKa» Ha yrny61eHHOM YPOBHe, yCTaHaB/MBaeT 06513aTe/IbHOe MpeaMeTHOe
coflepkaHue, npeaycmaTpuBaeT ero CTPYKTypupoBaHMe No pasgenam 1 Temam Kypca,
onpefensieT pacrpegencHne ero Mo Knaccam (rogam m3yyeHus), AaéT nNpuMepHoe
pacnpegeneHne yyebHbIX YacoB MO TEMATMYECKMM pa3feniaM Kypca W PeKOMEHAYEMYHO
(NpMMepHY0) NOCNeAoBaTeNlbHOCTb MX M3YYeHUS C YYETOM MEXMPeAMETHbIX W
BHYTPUMPEAMETHbIX CBA3el, IOTMKN Yy4eOHOro npouecca, BO3PacTHbIX 0COGEHHOCTEN
06yyaroLLmMXCS.

Mporpamma No WHMoOpMaTMKE OMpeaenseT KONMYECTBEHHbIE W Ka4eCTBEHHbIe
XapaKTEPUCTMKM Y4eOHOro MaTepuana AN KaxAoro roga W3yyeHus, B TOM UUCNE
0N COfepXaTeNbHOro  HamnosIHEHWS pasHOro BuAa KOHTPOAs  (MPOMEXYTOYHOM
arTectayum 00y4aroLLMXCH, BCEPOCCUMCKUX MPOBEPOYHLIX PaboT, rocyaapCTBEHHOM
WTOroBoi  attectayum). [porpaMma nNO  WHKOPMATMKE  SIBASETCA  OCHOBOM
AN COCTaB/MIEHMSt aBTOPCKMX Y4YebHbIX MporpaMM U Y4YeBHWMKOB, MOYPOYHOro
MNaHMPOBaHMS Kypca yUnUTenem.

H(hopmaTnKa B cpeaHeM 06LLEM 06pa30BaHNM OTPaXKaET:

CYLLHOCTb MHOPMATUKMN KaK Hay4YHOI AUCLUMMINHGI, U3yYatoLleli 3aKOHOMEPHOCTY
MPOTEKaHMS 1M BO3MOXKHOCTM  aBTOMaTu3auum  MHMOPMALMOHHbLIX  MPOLLECCOB
B Pa3/IMYHbIX CUCTEMAX;
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OCHOBHble 06/1aCTV NPUMEHEHNSA UH(OPMATUKKM, NPEX/e BCEro MHHopMaLMOHHbIe
TEXHONOIMK, YrpaB/ieHne 1 CoUMabHYHO chepy;

MEXANCUMMN/IMHAPHBIA ~ XapakTep  WUHQoOpMaTMKM U MHMOPMAaLWOHHOW
NeATeNIbHOCTH.

Kypc WHgopmMaTuUKM AN YPOBHA CpefHero oo6uero o6pa3oBaHUst ABMSETCA
3aBeplUalolWMM  3TanoM HenpepbIiBHOW  MOArOTOBKM  0Oy4vatolmxca B 061acTy
NHPOPMATUKN N MH(OPMALMOHHO-KOMMYHMKALUMOHHbIX TEXHOMOIMUIA,  OnupaeTcs
Ha cogepykaHve Kypca MH(OopMaTUKN YPOBHA OCHOBHOIO 06Llero obpasoBaHus 1 ONbIT
MOCTOSHHOIO MPUMEHEHNS WH(OPMaLMOHHO-KOMMYHUKALUMOHHbIX TEXHONOMNA, OaéT
TEOPeTUYECKOe OCMbIC/IEHNE, MHTEPMNPETALMIO 1 0600LLEeHMe 3TOrO OrbITa.

PesynbTaTbl  Yrny6néHHOrO  YPOBHA  M3Y4YeHMs  y4yebHOro  npegmeTa
«/HhopmaTnKa» OpUEHTUPOBAHbLI Ha MOyYeHe KOMMETEHTHOCTEN AN1A NOC/eayoLWwei
npoeccrMoHanbHOM [eATeNIbHOCTN KakK B pamKax [aHHOW MpeaMeTHOM 0651acTu, Tak
N B CMEXHbIX C Heil 06nacTax. OHM BK/IOYAKOT B Ceos:

OB/lafleHVe KNHYEBbIMM MOHATUAMU U 3aKOHOMEPHOCTAMW, Ha KOTOPbIX CTPOMUTCA
[aHHas npeaMeTHass 06/1acTb, pacro3HaBaHWE COOTBETCTBYHOLIMX WM MPU3HAKOB U
B3aMMOCBSA3€el, CMNOCOOHOCTb [AEMOHCTPUPOBATb pPa3/IMYHble MNOAXOAbl K W3Y4YeHUHO
ABNEHNIA, XapaKTePHbIX AN8 N3yYaemoi npeaMeTHOM 06nacTu;

YMeHVe pewatb TUMOBbIe MPaKTUYECKME N TeopeTUYEeCcKMe 3aadun, XapaKTepHble
AN19 UCMOo/b30BaHUS METOA0B N MHCTPYMEHTapMs AaHHON npeaMeTHO 06nacTu;

Hannuve npeacTaBneHUn 0 JaHHOW NpeAMeTHON 061acTh Kak LIeIOCTHOW Teopum
(COBOKYMHOCTU TEOPWin), OCHOBHbIX CBS3SIX CO CMEXHbIMM 06/1aCTAMW 3HaHWIA.

B pamkax yrny6néHHOro YpPoOBHA W3Y4YeHUs WHGOPMaTUKM 0bGecnevmBaeTcs
LieNleHanpas/ieHHass MOArOTOBKA 00y4YalolMxca K - MPOAO/IKeHVO  06pa3oBaHus
B OpraHuM3auusix  MpoteccuoHaNbHOro  06pa3oBaHMs MO CMeunaibHOCTAM,
HernocpeACcTBEHHO CBS3aHHbIM C UM(POBLIMIN TEXHOMOrMAMW, TaKUM KaK NporpammHas
NHXXEHepusi,  MHMOPMaUMOHHasa  6e30MacHOCTb,  WMH(OPMALMOHHbIE  CUCTEMBI
N TEXHOMOrMU, MOOW/bHbIE CUCTEMbI U CETH, 60MbLUME AaHHbIE Y MALLMHHOE 00Yy4eHwe,
MNPOMBILLMIEHHBbIA  MHTEPHET  BELUEW, WCKYCCTBEHHbIA  WHTENNEKT, TEeXHO/0rmm
6ecnpoBofHOM  CBA3KW,  POBOTOTEXHMKA,  KBAHTOBble  TEXHOMOMMW,  CUCTEMbI
pacnpeaenéHHoro peectpa, TEXHONOrMN BUPTYasIbHON U I0NOHEHHON peasibHOCTEN.

OCHOBHas! Liefb M3y4veHus yuebHoro npegmeTa «MHhopmaTka» Ha yrny6néHHOM
YPOBHE cpefHero oo6uwero o6pa3oBaHUs - obecrneyeHVe OanbHENLLEro pasBUTUSA
NH(OPMAaLMOHHbIX KOMMETEHLNA 00YYatOLLErocs, ero rOTOBHOCTM K XKWU3HW B YC/IOBUAX
pa3BMBalOLLErocsd WHMOPMALUMOHHOIO 06LLecTBa W BO3PaCTalOLLIEA KOHKYPEHLNN
Ha pblHKe Tpyaa. B cBA3M € 3TUM u3y4veHne nHpopmatukm B 10-11 knaccax AO/MKHO
obecrneynTb:

ChOPMUPOBAHHOCTb  MMUPOBO33PEHMSA, OCHOBAaHHOMO Ha MOHUMaHUW  PONK
NH(OPMATMKN, NHPOPMALMOHHBIX 1 KOMMYHUKALMOHHBLIX TEXHOMOMMn B COBPEMEHHOM
0OLLECTBE;

ChOpMUPOBAHHOCTb OCHOB /IOMMYECKOr0 U a/ifOPUTMUYECKOTO MbILLIEHNS;
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CPOPMMPOBAHHOCTb YMEHWIA pa3inyaTh (PaKTbl U OLEHKWN, CPaBHUBATb OLEHOYHbIE
BbIBOAbI, BWAETb WX CBA3b C KPUTEPUAMU OLEHMBAHMA W CBA3b KPUTEpMEB
C OnpefeNéHHOM CUCTEMOWN LIEHHOCTE, MpoBepPATb Ha LOCTOBEPHOCTb M 0600LLATh
NH(OPMaLNIO;

ChOPMMPOBAHHOCTL MPEACTaBNEHUA O BUAHUA WUHAPOPMALMOHHBLIX TEXHOMOIMM
Ha >XW3Hb YenoBeka B O0OLLECTBE, MOHUMaHME COLUMAIbHOIO, 3KOHOMWYECKOrO,
MOSIMTUYECKOTO,  KY/IbTYPHOro,  HOPUANYECKOro, MPUPOAHOr0, 3ProHOMUYECKOTO,
MeULMHCKOrO U (PU31OM0TMYECKOr0 KOHTEKCTOB NHPOPMALMOHHBIX TEXHOSOMUIA;

MPUHATME MPaBOBbIX M 3TUYECKMX AaCMEKTOB WH(OPMALMOHHBIX TEXHOOIUN,
OCO3HaHMe OTBETCTBEHHOCTW /tOfEi, BOBMIEUYEHHbLIX B CO3[aHWe W WCMO/b30BaHWe
MH(OPMALMOHHBIX CUCTEM, pacnpoCTpPaHeHne UH(opMaLnK;

CO3faHve YCNoBUA [NA pPa3BUTMSA HaBblKOB Y4YeOHOW, MPOEKTHOW, Hay4Ho-
NCCNepoBaTelbCKOM N TBOPYECKOM  [eATeNlbHOCTM, MOTMBaUMKM  0OYyYatoLLMXCS
K CamopasBuTUIO.

B cogepxaHun yuebHoro npeameTa «VIHpopMaTvKa» BbIAENSKOTCS YeTbIpe
TemMaTU4ecKux pasgena.

Pasgen «Linposas rpaMOTHOCTb» MOCBALLEH BOMPOCaM YCTPONCTBA KOMMNbHOTEPOB
N LPYTUX 3/1EMEHTOB UM(POBOro OKPY)XXeHWs, BK/IOYas KOMIMbHOTEPHbIE CETH,
MCNOMb30BaHWIKO CPeACTB  OMepauMoOHHOM CUCTeMbl, paboTe B CeTM WHTepHeT
M UCMOJIb30BAHWNIO UHTEPHET-CEPBUCOB, NH(POPMALMOHHO 6e30MacHOCTM.

Pa3fen «TeopeTnyecKne OCHOBbI MH(OPMATUKM» BKIKOYAET B CeOs MOHATUIAHLIN
anrnapat  MHMOPMATUKK,  BOMPOCbI  KOAMPOBaHUS  MH(OpMauuK,  U3MepPeHus
MH(HOPMALMOHHOITO 06bEMa [aHHbIX, OCHOBbl anrebpbl NOMMKN N KOMMbIOTEPHOrO
MOZENMPOBaHWA.

Pasgen «ANroOpUTMbI W MpPOrpaMMMpoBaHME»  HampaB/fieH Ha  pas3BUTUe
ITOPUTMNYECKOTO  MbILLIEHUS, pa3paboTKy airoputMOB W OLIEHKY WX C/IOXXHOCTH,
(hopMMpPOBaHME HaBbIKOB peann3auMy MPOrpaMM Ha A3blkax MNporpaMMupoBaHns
BbICOKOI0 YPOBHS.

Pazgen «W/HthopMaUmnoHHble TeXHOMOrMU» MOCBSALLUEH BOMPOCaM MPUMEHEHNS
MH(OPMALMOHHBIX TEXHOJIOTUIA, peasin30BaHHbIX B MPUKAAAHBLIX  MPOrpamMmmHbIX
NPOAYKTax W WHTepPHeT-CepBMCax, B TOM 4MCNe B 3afjayaX aHajms3a [aHHbIX,
MCNO/Mb30BaHMIO 6a3 aHHbIX W 3N1eKTPOHHbIX TabNuL, 419 peLleHns NpuKnagHbIX 3a4ay.

B npuBeAéHHOM fJanee cogepxaHum ydebHoro npegmeta «VHpopmaTmka
KYPCVBOM Bblfe/IeHbl JOMO/THUTE/bHbIE TEMbl, KOTOpPble He BXOAAT B 0053aTeNbHYHO
nporpaMMy O6y4YeHWs, HO MOryT ObITb MPeAsioXKeHbl A1 U3YYEeHUS OTAeNbHbIM
MOTUBMPOBAHHbLIM U CMOCO6HBLIM 00YyYaroLLMMCS.

Y rnyonéHHbIi YPOBEHb N3yYeHuns NHHOPMATUKN PEeKOMeHyeTCA
011 TEXHOMOrNMYECKOro  npounsd,  OPUEHTMPOBAHHOIO  HAa  WHXXEHEPHYIO
N MHPOPMALMOHHYIO Ccepbl AeATeNIbHOCTU.  YTNYOMEHHbIA YPOBEHb U3YyYeHWs
MH(OPMATUKM  0bGecrneynBaeT:  MOArOTOBKY  0Oy4alOLWMXCHA,  OPMEHTMPOBAHHbLIX
Ha creynanbHOCT B 06M1aCT MHQOPMAUMOHHBIX TEXHOMOMMIA U UHXEHEepHbIe
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cneumanbHOCTU, yYacTue B MPOEKTHOW M UCCeA0BaTeNIbCKOW AesTeNIlbHOCTM, CBA3aHHOW
C COBPEMEHHbIMW HanpaBNeHUAMN OTPaAC/IN  UH(OPMAaLMOHHO-KOMMYHUKALMOHHbIX
TEXHOMOrMIA, MOArOTOBKY K y4yacTMHO B onuMMnvMagax W cpade EauHoro
rocyapCTBeHHOr0 3K3ameHa rno MHhopMaTuKe.

[MocnefoBaTeNnbHOCTb M3yYeHUss TeM B Npegenax O4HOro rofga obyyeHuss MOXeT
ObITb M3MEHEHA MO YCMOTPEHMIO YUUTENs NPy MOAroTOBKE paboyeirt nporpammb
1 MOYPOYHOro MN/iaHUPOBaHWA.

O6Lee YMCNO YacoB, PEKOMEHJ0BAHHbIX A5 M3YyYeHUA NHPOPMATUKN - 272 yaca:
B 10 knacce - 136 yacoB (4 yaca B Hefiento), B 11 knacce - 136 4acoB (4 4aca B Hefiento).
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COOEP>XAHVE OBYUEHNAL

10 KJTACC

LinpoBasi rpaMoTHOCTb

TpeboBaHNA TEXHUKM 6e30MacHOCTM U TUTKEHbI MPU paboTe C KOMMbIOTEpaMuU U
APYTUMU KOMMOHEHTaMU LMPOBOIo OKPYXXEHUS.

MpUHUMMBI paboTbl KOMMLIOTEPOB U KOMMBIOTEPHBLIX CUCTEM. APXUTEKTYpa (POH
HeilvaHa. [apBapfckas apxuTekTypa. ABTOMATUYECKOE BbIMOSIHEHWE MPOrpammbl
npoueccopoM. OrepaTnBHas, NOCTOAHHASA U AONTOBPeMeHHas NaMsATb. OOMeH JaHHbIMY
C MOMOLLbIO LWMH. KOHTPO/INepbl BHELLUHMX YCTPOMCTB. MpsAMO JOCTYN K NamsATu.

OCHOBHble TeHAEHUMW pPa3BUTUA KOMMbIOTEPHbLIX TexHOMoruii. [apannenbHble
BbluMC/ieHUA. MHOronpoueccopHble cuctembl. CynepkomnbioTepbl. PacnpefenéHHble
BbIUYMC/IUTENIbHbIE CUCTEMbl U 06paboTKa 60MbLIMX AaHHbIX. MO6WUbHbIE LM(POBbLIE
YCTPpOMCTBA M UX POMb B  KOMMYHMKauuax. BCTpOeHHble  KOMMbHOTEPBI.
MWKPOKOHTPO/INepbl. PO60TU3MPOBaHHbIE MPOM3BOACTBA.

[MporpammHoe o0bGecrnevyeHne KOMMbIOTEPOB WM KOMIMbIOTEPHBLIX CUCTEM. Bupbl
MporpaMMHOro obecnevyeHns M UX HasHadyeHne. OCOBEHHOCTM MNPOrpPaMMHOro
obecrieyeHmss MOBUSIbHBIX YCTPOICTB. MapannensHoe nporpaMmmmnposaHne. CUCTEMHOe
nporpammHoe obecneyeHne. OnepauuoHHble CUCTeMbl.  YTunuTel.  [paiiBepsbl
YCTPOWCTB. VIHCTanNaums n AevHCTaN[LmMa NporpaMMHOro obecreveHums.

daitioBble  cuCTeMbl.  TMpUHUMMBI  pasMeLleHnMss U MUMeHOBaHMs  (haiinoB
B JONITOBPEMeHHOA namaTn. LLIabnoHbl 4ns onucaHus rpynn ¢aisnos.

[MporpammHoe obecneyeHve. JINLEH3MPOBaHWE MNPOrpaMMHOr0  obecrneyveHns
N UMPoBLIX pecypcoB. [pornpuetapHoe M CBOOGOAHOE NporpaMMHoe 0b6ecreyeHue.
Kommepyeckoe ¥ HEKOMMEPYECKOe WCMOo/b30BaHME MPOrpaMMHOro  obecrneveHus
N LUMPPOBbIX pecypcoB. OTBETCTBEHHOCTb, YCTaHaB/IMBaeMas 3aKOHOAATE/IbCTBOM
Poccuiickoin  deflepaumm 32 HENpPaBOMEPHOE  UCMO/Ib30BaHME  NPOrpaMMHOro
obecrieyeHmns N LMDPOBbIX PeCYpPCOoB.

[MPUHUMMBLI NOCTPOEHMS W annapaTHble KOMMOHEHTbl KOMMbHOTEPHbIX CETE.
CeteBble NMPOTOKONbI. CeTb IHTEpHET. Adpecauns B ceTu MIHTepHeT. IpoTOKONbI CTeKa
TCP/IP. CnctemMa LJOMEHHbIX UMEH.

PasgeneHne IP-ceTm Ha MOACETM C MOMOLLLO MacoK noaceTed. CeTeBoe
aAMUHUCTpUpOoBaHMe. TlonyyeHe [aHHbIX O CETeBbIX HACTPOMKax KOMIMbOTepa.
[MpoBepka Hannums CBA3M € y3noM  cetwn. OnpegeneHve mapuipyta  [BUKEHUSA
MaKeToB.

Bugbl  pgeatenbHocTM B CeTM  VIHTepHEeT. CepBucbl  WHTepHeTa.
"eOMHOPMaLMOHHbIE CUCTEMBI.  [€0N0KaLMOHHbIE CEPBUCHI  PeaslbHOTO0  BPEMEHM
(Hanpumep, nokaumss  MOOMMbHLIX  Tene)OHOB,  OMpefesieHne  3arpy>XeHHOCTU
aBTOMarucTpasnein), MHTePHeT-TOProe/s, 6POHMPOBaHNE BUIETOB Y FTOCTUHNLL.

1 KypcuBOoM BblfeneH MaTepuasn, KOTOPbIA He SABMSETCA 0653aTe/lbHbIM MPU M3YYeHWUM U He BXOAMT B COAepXKaHue
NPOMEXYTOUHO UM MTOTOBOI aTTecTalumn Mo NpegmeTy.
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["ocynapcTBeHHbIE  3M1EKTPOHHbLIE CcepBUCLI UM ycnyrn. CouuanbHble Cetn -
OpraHusaums KofeKTUBHOIO B3aUMOZENCTBMA M 0OMeHa AaHHbIMK. CeTeBON ITUKET:
npaBuia noBefeHUs B KubepnpocTpaHcTee. [Mpobnema MOAIMHHOCTM NOMYYEHHOM
nHpopmauun. OTKPbITble 06pa3oBaTe/ibHble Pecypchbl.

TexHoreHHble W 3KOHOMMWYECKMEe Yrposbl, CBfA3aHHble C WCMO/b30BaHMEM
NH(OPMALMOHHO-KOMMYHMKAUMOHHBIX — TexHosormin.  O6bwue npob6nembl  3aLmThl
MHopMaLMM 1 MHGopmalumMoHHOW 6e3onacHocTh. Cpeactea 3awmTbl MHMOPMaLUK
B KOMMbOTEPAX, KOMMbIOTEPHbLIX CETAX WU aBTOMATU3NPOBAHHbLIX WHAOPMALMOHHbLIX
cuctemax. [MpaBoBoe obecneyeHVe WMHMOOPMALMOHHON 6e30MacHOCTU. JNeKTPOHHas
Lndpposast NoANMCb, CepTUPULMPOBaHHbIE CaThbl U JOKYMEHTbI.

[MpefoTBpaLLeHNe HECAHKLMOHMPOBAHHOIO 4OCTYNa K IMYHON KOH(MAEHLMAIbHOM
MHOpMaLMK, XpaHALLENCcA Ha NepcoHa/IbHOM KOMMbHOTEpPe, MOOWIbHbLIX YCTPOMCTBAX.
BpeaoHoCcHoOe nporpaMMHoe o6ecrnieveHne 1 cnocobbl 60pbObl ¢ HAM. AHTUBUPYCHbIE
nporpammbl. OpraHusaumus fIMHHOrO apxmsa MHgopMauun. Pe3epBHOe KOMMpPOBaHMe.
[MaposibHada 3almTa apxmea.

LLindposaHne faHHbIX. CUMMETPUYHBbIE M HECUMMETPUYUHbIe WKngpbl. LLngpsbl
npocToil 3ameHbl. Lngp Llesaps. LWndp BukeHepa. Anroputm wwmndgposaHus RSA.
CTeraHorpadwms.

TeopeTnyeckme 0CHOBbI MHPOPMATUKN

NHpopmaums, AaHHble U 3HaHWA. VH(OpMaLMOHHbIE MPOLLEeCChl B MPUPOAE,
TEXHWNKe N 00LLeCTBe.

HenpepbiBHbIE W AWCKPETHble  BEMYMHLI U CUTHaibl.  HeobxoAMMOCTb
AMCKpeTU3aLmMmM NHopMaumn, NpeaHasHauYeHHOW A1 XpaHeHus, nepegadm 1 o6paboTku
B LI(PPOBbLIX CUCTEMAX.

[BonyHoe KoaupoBaHue. PaBHOMepHbIe U HepaBHOMeEpHbIe Koabl. [lekoaupoBaHue
COOOLLEHNI, 3amnCaHHbIX C TMOMOLLbI0 HepaBHOMEPHbIX KOAOB. Ycnosue PaHo.
[MocTpoeHMe  OA4HO3HAYHO [EKOAMPYEMbLIX — KOZOB  C MOMOLLbIO  [lepesa.
padh An.A. Mapkosa. EAUHMLbI U3MEPEHUS KOMMYecTBa MHGopMauun. AngaBUTHbIN
MOAXO[, K OLeHKe KO/iMyecTBa H(opmaumm.

Cuctembl cuncneHuns. Pa3BépHyTad 3anucb UenbIX W APOOHBIX  Yucern
B MNO3VLMOHHOW cucTeMe cumcneHns. CBOWCTBa MO3WULMOHHOW 3anmncy  uyucha:
KO/IMYEeCTBO UMMP B 3anucu, MNpU3HaK AeIMMOCTM 4Yucfia Ha OCHOBaHWE CUCTEMbI
cuncneHms. ANropUTM nepeBofa LENoro 4ymcna u3 P-MYHOW CUCTEMbl CUUCNEHMS
B AECATMYHYH. ANrOpuUTM rMepeBofda KOHEYHOM P-UYHOW [Apo6U B [AECATUYHYIO.
ANropnT™M nepesofa LLenoro ymcna U3 AecATMUYHON CUCTEMbI CUMCNIEHUS B P-MUHYIO.
[MepeBOf KOHEYHOW [eCATUYHOM Apobu B P-myHyto. [BOWYHas, BOCbMepUYHas U
LeCTHaALATePUYHAA CUCTEMbI CYUUC/IEHUS, CBA3b Mexay HUMU. ApudmeTnyeckume
onepauun B NO3ULMOHHLIX CUCTeMaX CUMUCNIeHNA. TpouyHasa ypaBHOBELLEHHAsA cucTema
cuncneHus. [1BOMYHO-AecaTHUYHaA CUCTEMA CUMCIEHMS.

KoanposaHue TekctoB. Koamposka ASCII. OaHob6aiTHble KoaMpoBkK. CTaHaapT
UNICODE. Koaupoka UTF-8. OnpeaeneHne MHGHOPMaUnMoOHHON0 06bEMa TEKCTOBbIX
COOOLLEHNIA.
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KognpoBaHue mn3o6paxeHnin. OueHKa MH(OPMaLMOHHOIO 06bEMa rpafuyecKmnx
AaHHbIX MPY 33aHHbIX paspeLleHnn 1 rnyorHe KoguposaHus LBeTa. LiBeToBble Mogenu.
BekTopHoe koampoBaHue. Popmartbl rpamyeckmx aiinos. TpéXmepHas rpaguka.
dpakTasibHasA rpaduka.

KogvpoBaHue 3Byka. OueHKa WH(OPMaUMOHHONO 00bEMA 3BYKOBBIX [aHHbIX
npwv 3a4aHHbIX YacToTe AUCKPETM3ALMM N PaspPsAaHOCTM KOAUPOBaHWS.

Anrebpa normku. TMoHATME  BbICKasblBaHWA.  BbiCKasbiBaTe/lbHble  (hOpMbl
(npeavkaTbl). KBaHTOPbI CyLLLECTBOBAHMS U BCEOOLLHOCTW.

Nornyeckne onepaunn.  Tabnuubl  WUCTUHHOCTW.  JIOTUYECKUE  BbIPaXKEHWS.
Jlornyeckne ToxaectBa. [lokasaTeNbCTBO JIOMMYECKUX TOXAECTB C NMOMOLLbHO Tabniuy
NCTUHHOCTW. Jlornyeckne onepauum n onepaun Hag MHOXKECTBaMU.

3aKoHbl  anrebpbl  NOrMKK.  JKBMBAJIEHTHblE  MPeobpa3oBaHusA  NIOrMYECKNX
BbIPaXKeHWIA. JIornyeckme ypaBHeHUs N CUCTEMbI YPaBHEHMWIA.

Jlornyeckne yHKUMKW. 3aBUCUMOCTb KO/MYECTBA BO3MOXHbLIX JIOTMYECKNX
(PYHKLMIA OT KONMYECTBa apryMeHTOB. [O/HbIe CUCTEMbI TOTNYECKUX (DYHKLWIA.

KaHoHMYecKune (hopmMbl Ornyeckux BblpaXkeHnin. CoBepLUeHHbIE AN3bIOHKTMBHbIE
N KOHBLIOHKTUBHbIE HOPMa/ibHble (DOPMbI, &IrOPUTMbl KX MOCTPOEHUS MO Tabnuue
NCTUHHOCTW.

JlornyeckneanemMeHTbl B COCTaBe KOMMbHOTEpa.  Tpurrep. Cymmarop.
MHoropaspsgHblii - cymmaTtop.  [1OCTpOeHWe CXeM Ha JIOTUYECKUX  3/1eMeHTax
Nno 3afaHHOMy JIOTMYECKOMYBbIPaXXeHU.  3anncb  JIOTMYECKOro BbIpaXKEHUSA
M0 NOrnyeckomr cxeme. MMKPOCXEMbI U TEXHONOIMA UX MPOU3BOACTBA.

[MpeacTaBneHme LenbiX Yncen B NnaMATy KoMnbloTepa. OrpaHMyYeHHOCTb AuanasoHa
yucen MpWM OrpaHMYEHUM KonmMyecTBa pas3psfoB. [lepenosniHeHWe paspsgHON CETKMW.
Be33HakoBble M 3HaKOBble AaHHble. 3HAKOBbI OUT. [BOMYHbLIA LOMOSHUTENbHLIA KOf,
oTpuLaTeNIbHbIX YnCEN.

[MobuTOBble  flOrMYeckne  onepaumn.  JIOrMYeCKUid,  apuOMETUYECKMIA U
LUMKINYeCKuin capurn. LLngposaHne ¢ NOMOLLbHO NOGUTOBOI Onepauun «MCKIH0YaroLLee
NJTN».

[MpeacTaBneHne BELLECTBEHHLIX YMCE/ B NaMATU KOMMbiOTEpa. 3Hayallas 4yacTb
W NopagokK uucna.  [OuanasoH  3HauyeHWid  BelleCTBeHHbIX uucen. [pobnemsl
XpaHeHUs BeLLeCTBEHHbIX 4Yucen, CBA3aHHble C OrpaHMYeHMEM KONMYecTBa paspsos.
BbinosHeHe ornepaumii € BEWECTBEHHbIMW  YMC/aMK,  HakOMJeHWe  OLWMn60K
NPV BblYUCIEHUAX.

ANropvTMbI 1 NPOrpammMmupoBaHme

OnpeaeneHvie BO3MOXHbIX Pe3ynbTaToB  PaboThbl MPOCTEALIMX  anropuTMOB
yMpaBneHns UCNOMHUTENSMI U BbIMUCIUTENbHBIX aropuTMOB. OnpeaeneHne NCXOAHbIX
OaHHbIX, MPX KOTOPbIX anroOpUTM MOXET AaTb TpebyeMblil pe3ynbTar.

OTanbl pelleHUs 3adad4  Ha KOMMbHOTepe. WHCTpyMeHTaNbHble CpeacTBa:
TPAHCAATOP, OTNaAuMK, NPOMUAMPOBLUMK. KoMNunaums n nHTepnpetaums nporpamm.
BupTyanbHble MaLLIKHBI.



defepanbHan paboyas nporpaMma |HGopmaTmka. 10-11 knaccbl (Yriy6n€HHbIA YPOBEHD)

WHTerpvpoBaHHas  cpefa  pa3paboTku.  MeTogbl  OT/afkM  MporpaMm.
cnonb3oBaHne  TPacCMpoOBOYHbIX Tabnuy. OTnafouyHblid  BbiBOA.  [loLlarosoe
BbIMO/IHEHWE MPOrpaMMbl. TOYKM OCTaHOBa. IMPOCMOTP 3HAYEHWNIA NepPeEMEHHBIX.

A3blKk  nporpammupoBaHus  (Python, Java, C++, C#). Twunbl [aHHbIX:
LIeN0OYNC/IEHHbIE, BELLECTBEHHbIE, CMMBO/bHbIE, NOrnyeckne. BeteneHus. CroXKHble
ycnosua.  LiMknbl ¢ ycnoBueMm. LIMKAbl N0 nepeMeHHOW. B3avMo3amMeHsSeMOCTb
Pa3NNYHbIX BULOB LUMKNOB. HBapuaHT umkia. CocTas/ieHMe LnKna ¢ UCnonb30BaHEM
3apaHee onpefenéHHoOro NHBapuaHTa umKna.

JOKyMeHTUpOBaHWe nporpamm. Kcnonob3oBaHWe KoMMeHTapueB. [lofrotoeka
OnuMcaHns NPorpaMMbl Y UHCTPYKLMKX 418 M0/b30BaTeNs.

ANropuTMbl  06pabOTKM  HAaTypa/lbHbIX YMCEN, 3anuCaHHbIX B MO3ULMOHHBIX
cUCTeMax  CUMUCNeHWUs:  pasbueHVe  3anmMcyM  4Yucna  Ha  OTAeNbHble  LmMgpbl,
HaxOX[eHVe CyMMbl M MPOU3BEAEHUA  UM(P, HaxOXAeHVWe  MakCMMaslbHOM
(MUHUMaIBHOR) LMpb!.

HaxoxaeHve BCeX MPOCTbIX 4ucen B 334aHHOM [AuanasoHe. [lpefcraeneHue
yucna B BuAe Habopa NPOCTbIX COMHOXUTENeW. ANroputM ObICTPOro BO3BeAEHUA
B CTeMeHb.

O6paboTKa [aHHbIX, XpaHAWMXcA B (painax. TeKCToBble W [ABOUYHbIE
(harinbl. darnoBble nepeMeHHble (hainnioBble ykazatenu). UTeHwe u3 (haina. 3anmcb
B (haiin.

Pa3bveHne 3agaum Ha nopaszagayn. [Mognporpammbl (Mpouesypbl M- (PYHKLMN).
Pekypcus. PeKypcrBHble 00beKTbl ((ppakTasbl). PeKypcuBHbIe Npoueaypbl Y PYHKLMN.
lcnonb3oBaHWe cTeka Ans opraHu3almm peKypCuBHbIX BbI3OBOB.

icnonb3oBaHve  CTaHAApTHOM — GUGMMOTEKM  A3blka  MPOrpaMMMUpPOBaHUS.
[MofKnoYeHe 6MBIMOTEK MOAMPOrpamMmm CTOPOHHMX npounssoauTeneil. Mogy/bHbIN
MPUHLMN NOCTPOEHWSA NPOrpaMm.

YUncneHHble MeTofbl. TOYHOE U MPUBNMXKEHHOe peLleHns 3adadn. YucneHHble
METOAbl pPeLUeHnsT YpaBHEHW: MeTof nepebopa, MeTof MOMIOBUHHOIO  [JefleHus.
[MprbnXEHHOE BbIYMCIEHWE A/IUH KPUBBIX. BbluncrieHve nnowazien uryp ¢ MomoLLbo
YMC/IEHHbIX METOLOB (MeTo4 NPAMOYTrO/IbHUKOB, METOA Tpanewmii). MNMonck makcnumyma
(MUHMMYMA) (PYHKLMW OAHOI NepeMeHHO MeTOLOM MOIOBUHHOTO [e/leHus.

O6paboTKa  CMMBOJIbHbIX  [aHHbIX. BCTpoeHHble  (hyHKUMM  A3blKa
nporpaMmMnpoBaHna A1 006paboTKM CUMBOJIbHBIX CTPOK. AITOPUTMbI  06paboTKM
CUMBOJIbHbIX CTPOK: MOACYET KO/MYeCTBa MOSIB/IEHWIA CMMBOMA B CTPOKe, pa3bueHue
CTPOKM Ha CnoBa rno npobesibHbIM CUMBO/IaM, MONCK NOACTPOKM BHYTPU LaHHOWN CTPOKW,
3aMeHa HalieHHOI MOACTPOKM Ha APYryro CTPOKy. [eHepauus BCeX C/I0B B HEKOTOPOM
angaBnTe, YAO0B/ETBOPAOLMX 3afaHHbIM OrpaHuyeHuaM. [lpeobpa3oBaHue u4ucna
B CMMBO/IbHYHO CTPOKY M 06paTHO.

MaccvBbl M MocnefoBaTeNlbHOCTU  yucesl.  BbluncrieHne  0606LLEHHBIX
XapaKTepUCTUK 3/1eMEHTOB MaccuBa WM YMC/IOBOM MOCNefoBaTelbHOCTU (CyMMbI,
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npov3BefeHns, CpeaHero apupMETUYECKOro, MWHMMANIBHOTO U MaKCUMasiIbHOro
3/IEMEHTOB, KO/MNYeCcTBa 3/1eMEHTOB, Y[OB/IETBOPAIOLMX 3a[aHHOMY YC/I0BUIO).
JINHENHbIN NOMCK 33laHHOr0 3HAYeHMsI B MaccuBe.

CopTupoBka OfHOMepHOro maccua. [1pocTble MeToAbl COPTUPOBKM (METOA,
My3blpbKa, MeTOZ Bbloopa, COpTMpPOBKa BCTaBKamu). CoOpTMpOBKa CnsAHMEM. BbicTpas
copTMpoBka Maccusa (anroputm QuickSort). [JBOMYHbLIA MOUCK B OTCOPTUPOBAHHOM
maccuse.

[ByMepHble MaccuBbl (MaTpuLbl). ATOPUTMbl 06pabOTKM [ABYMEPHbIX MacCUBOB:
3aro/fiHeHne AByMepHOro YncnoBoro Maccmaa o 3agaHHbIM npasuiam, NouUCK snemeHTa
B ABYMEPHOM MacCuBe, BblYMC/IEHME MakCUMyMa (MUHUMYMA) U CYMMbl 3/IEMEHTOB
[ABYMEPHOIO MaccuBa, MepecTaHOBKA CTPOK W CTONOLOB [BYMEPHOro MaccuBa.
PaspaboTka nporpaMm [/1s pelleHns MNpocTbIX 3ajay aHanmMsa AaHHbIX (04McTKa
AaHHbIX, Knaccugmkaums, aHanns 0TKIOHEHUN).

NH(opMaLnOHHbIe TEXHOMOT Y

TeKkcTOBbIA  npoleccop.  PepakTupoBaHne W hopMatmpoBaHue. [poBepka
opdorpacmm 1 rpammaTiki. CpeacTsa NOMCKa M aBTO3aMeHbl B TEKCTOBOM MPOLIECCOpE.
cnonb3oBaHve CTuneil. CTPYKTYpupOBaHHble TEKCTOBbIE [OKYMeHTbl. CHOCKW,
ornaeneHvie. KonnektuBHas pabota C AOKyMeHTamu. VIHCTPYMeHTb! peLeH3MpoBaHUs
B TEKCTOBbIX npoueccopax. O6nauyHble cepsucbl. [enosas nepenvcka. Pecepar.
MpaBuna UMTUPOBAHWS WCTOYHMKOB U OOPMIEHMS GUGIMOrpaduyeckmx CCbIIOK.
OdhopMmnieHne cnmncka NuTepaTypbl. 3HAKOMCTBO C KOMMbIOTEPHO BEPCTKOM TeKcTa.
TexHu4eckme cpecTBa BBOAA TeKcTa. Crneuyann3npoBaHHble CpeCcTBa pejakTMpoBaHUs
MaTeMaTUYeCKNX TEKCTOB.

AHanu3 aaHHbIX. OCHOBHble 3afayuv  aHanM3a [AaHHbIX:  MPOrHO3MPOBaHNeE,
Knaccumkaums, Knactepusauus, aHann3 OTKNOHEHWA. MocnefoBaTeNlbHOCTb pPeLleHus
3a/la4 aHanM3a aHHbIX: COOP NEePBMYHbIX AAHHbIX, OUMCTKA U OLEHKa KauecTBa AaHHbIX,
BbIGOP W/WNW MOCTPOEHVE MOAENN, NPeobpa3oBaHWe AaHHbIX, BU3yanun3aLust AaHHbIX,
MHTEpNpeTauus pe3ynbTaToB. [porpaMMHble  CPeACTBA W MHTEPHET-CEPBUCH
Ons 06paboTKN 1 NPeACcTaBneHNs AaHHbIX. Bonbluve AaHHble. MalunHHOe 06y4eHue.
NHTennekTyanbHblii aHann3 AaHHbIX.

AHaNM3 AaHHbIX C MOMOLLbO 3NEKTPOHHbIX TabnML. BbluncneHme cyMmbl, CPpeaHero
apUMETNYECKOT0, HaMbONbLLEro (HavMeHbLUEro) 3HauyeHMs AvanasoHa. BblumcneHue
KoathhMUMeHTa Koppenauuy  AByX PsaoB  [aHHbIX. [1OCTpoeHWe  cTonGuarthlx,
NIHEeRYaTbIX 1 KPYroBbIX AnarpamMm. ocTpoeHue rpadimkoB yHKUMiA. Moabop nMHMmM
TpeH[a, peLLeHmne 3a1a4y NPOrHO3MPOBaHUS.

UuncneHHoe pelleHre YpaBHEHUIA ¢ MOMOLLBIO nofg6opa napameTpa. OnTuMmUsaLums
Kak MOWCK HauMyudllero pelleHWss B 3aflaHHbIX YCnoBusix. Lleneas yHKUUS,
orpaHuueHus. J1okanbHble WU FN06a/bHbIA MUHUMYMbl LIENeBO (yHKUMK. PelueHune
3a/la4 ONTMMM3aLMK C NOMOLLbIO 3/1EKTPOHHbIX TabuL,
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11 K/TACC

TeopeTnyeckme 0CHOBbI MHPOPMATUKN

TeopeTvyeckme NOAXOAbl K  OUEHKe Ko/MuMyecTBa  WMH(opmaumun.  3aKoH
afoaVNTUBHOCTU  MHopmauun.  dopmyna Xaptau.  WHgpopmauuss 1 BEPOSATHOCTD.
®opmyna LLleHHOHa.

ANroputMbl oXatusa AaHHbIx. Anroputm RLE. Anroputm XadmaHa. Anroputm
LZW. ANropuTmbl CKaTus [aHHbIX C MOTEPAMU. YMeHbLUeHWe TyOnHbI KOLMPOBaHWS
LBeTa. OCHOBHbIe naen anroputmos cxatua JPEG, MP3.

CKopocTb nepegayu [laHHbIX. 3aBNUCUMOCTb BpeMeHu nepegayu
OT WMHMOPMALMOHHOIo 00bEMa AaHHbIX W XapaKTepPUCTUK KaHana cBA3n. [MpUYmnHBI
BO3HMKHOBEHWSA OLLMOOK Mpu nepeade gaHHbIX. Kofbl, MO3BO/SAOLLME 0OHAPY>KMBATb U
NCNPaBNATb OLIMOKM, BO3HMKAKOLWME NPU nepefade AaHHbIX. PacCcTofHue X3MMUHra.
KoanpoBaHue ¢ noBTopeHnem 6utoB. Kofbl XaMMUHra.

Cuctembl. KOMMNOHEHTbI CUCTEMbI U MX B3aMmopencTeme. CUCTEMHbIA 3(MeEKT.
YnpaBfieHve Kak MHOpMaLMOHHBIR npouecc. ObpaTHas CBA3b.

Mogenn wn mopgenuposaHue. Llenb mogenuposaHua. CoOOTBETCTBME MOZAENN
MoZenvpyeMoMmy O0ObeKTy WM npoueccy, uenn mogennposaHus. dopmanmsaums
NPUKNaAHbIX 3a4a4.

[MpefcTaBnieHNe pe3ynbTaToB MOAENMPOBaHUS B BUAe, YAOOHOM A1 BOCNPUSATUSA
yesioBeKoM. I pahmueckoe npeacTaBieHne AaHHbIX (CXeMbl, Tabnuubl, rpagunkm).

["paghbl. OCHOBHbIe NOHATUA. Buabl rpagos. OnvcaHne rpaos ¢ MOMOLLbHO MaTPULY
CMEXXHOCTW, BECOBbLIX MaTPULL, CMIUCKOB CMEXHOCTU. PelleHne anropuTMUYECcKmX 3atad,
CBfI3aHHbIX C aHaM30M rpadoB (MOCTPOEHMe ONTUMaILHOIO NyTWU MeXAy BepLunHamu
rpaa, oOnpefesieHNe  KOMMYeCTBA  Pas3/IMYHbIX  MyTed  MeXay  BepLunMHamMu
OPUEHTMPOBAHHOIO aUMKINYECKOro rpaga).

JepeBbs. BuHapHoe [fepeBo. [lepeBbsi noucka. Cnocobbl 06xoaa Aepesa.
MpencTaBneHve apuMETUYECKMX BblpaXKeHWin B BUAe AepeBa. [AUCKpPeTHbIe UTPbl ABYX
MIPOKOB C MOJIHON MHopMaumein. NocTpoeHVe aepesa nepebopa BapuaHToB, onucaHue
cTpaterMm wurpbl B Tab/iM4HON (hopMe. BbIMIpbiWHbIE Y MPOUTPbILIHbIE NO3ULAN.
BbINrpbILLHbIE CTPATEMNW.

CpeacTBa WCKYCCTBEHHOro uMHTennekta. CepBuUCbl  MALUMHHOIO  NepeBoja
M pacno3HaBaHUsi YCTHOW peyun. KOrHWTUBHbIE CepBUCbl. eHTUdMKaLMA M MOUCK
N300paKeHNIA, pacnosHaBaHne uu. CamooOyuvarolmecs CUCTEMbl. WICKYCCTBEHHbIN
WHTENNEKT B KOMMbLIOTEPHbLIX wWrpax. lcnonb3oBaHMe METOLOB WCKYCCTBEHHOI0
WHTEeNNeKTa B 0O0yvalowmx cuctemax. lMcnonb3oBaHMe METOAOB MCKYCCTBEHHOIO
WHTeNNeKTa B poboToTexHuke. VHTepHeT Bewel. [lepcnekTvBbl  PasBUTUKSA
KOMMbKOTEPHbIX UHTENNEKTYa/IbHbIX CUCTEM. HelpOHHbIEe CETU.

ANropuTMbI N NPOrpaMmmMmpoBaHme
dopmMannsauma nNoHATUA anroputma. MalunHa TbhlOpuHra Kak YHMBepcasibHas
MoZe/b BbluuCleHWA. Tesnuc Yépua-TotopuHra. MawwuHa [MocTa. HopMasibHble
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anropugMbl Mapkosa. ANropyTMUYECKM Hepaspeluumble 3agaun. 3ajada OCcTaHoBa.
HeBO3MO>KHOCTb aBTOMaTUYECKOA OT1a4KN MPorpaMm.

OueHKa CMIOXKHOCTU BblUMCIEHNIA. BpemMs paboTbl 1 00bEM MCNONb3YEMO NaMATH,
MX 3aBUCMMOCTb OT pasMepa MCXOAHbIX AaHHbIX. OLeHKa aCMMNTOTUYECKOW CNOXHOCTU
a/IrOPUTMOB.  A/ITOPUTMbI  MOSIMHOMMWA/ILHOW  C/IOXHOCTW.  [epebopHble  anropuTMbl.
[MprMepbI pasfIyHbIX a/ITOPUTMOB PeLLIEHNA OLHOM 3a4a4m, KOTOpble UMEKT Pas/INyHyHo
C/TIOXHOCTb.

[MoMCK NPOCTbIX YnCeN B 33faHHOM [manasoHe C NMOMOLLbH aropuTMa «peLuLeTo
SparocgeHa».

MHoropaspsgHble Lenble yncna, 3agaduv AMHHOW apuiMeTUKN.

Cnosapu (accoumaTvBHble MacCuBbl, OTOOpaXkeHWs). Xaww-Tabnumupl. MocTpoeHue
a/1haBMTHO-4aCTOTHOr O C/10Bapsa A1 3a4aHHOI0 TEKCTA.

AHa/M3 TeKCcTa Ha ecTeCTBEHHOM f3blke. BblfeneHue nocnefoBaTeNbHOCTEN
no wabnoHy. PerynspHble Bbipa>kKeHns. YacTOTHbIN aHanm3.

Crekn.  AHa/M3  MpPaBUIbHOCTM  CKOBOYHOrO  BbIpaXeHWA.  BbluncieHune
apn{MeTNYECKOro BbIPaXKeHWS, 3aN1MCaHHOro B NOCT(MKCHOW opme.

Ouepean. Mcnonb3oBaHWe oYepean Ans BPEMEHHOTO XpaHeHNs faHHbIX.

CBA3Hble CNUCKN. Peanm3auma cTeka 1 oyepeay C NMOMOLLbHO CBA3HbIX CMUCKOB.

Anroputmbl  Ha rpadax. [loCTpoeHVe MWHUMaIbHOrO OCTOBHOIO [epeBa
B3BELLUEHHOr0 CBA3HOrO HeOpUEeHTUpPOBaHHOrO rpada. O6xof rpaa B rIyoUHy.
Obxog  rpaa B LUMPWHY. KonnyectBO  pasnnuHbIX — MyTen  Mexay
BEPLUMHAMWM  OPUWEHTUPOBAHHOIO  auMKIMYeckoro rpada. AnroputMm  [enkcrpbl.
AnropuTm Provga-yYopLianna.

[epeBbs. Peanu3aumsa gepeBa C MOMOLLbK CCbINOYHBIX CTPYKTYpP. [BOUYHbIE
(buHapHble) AaepeBbs. [locTpoeHMe [epeBa AN 3af@HHOr0  apuMMETUYECKOro
Bblp@XeHWSA. PeKypcuBHble anropuTmbl 00Xxofa fepeBa. VICnosnb3oBaHWe CTeka W
oyepeau ons obxopa fepe.a.

[dnHamnyeckoe nporpaMMUpOBaHMe Kak MeTO[ PelleHus 3afad C COXpaHeHWeM
MPOMEXYTOUHBbIX pPe3y/nbTaToB. 3afayn, pellaemble C MOMOLLb  ANHAMUYECKOTO
MPOrpaMMMpPOBaHns:  BbIUYWUCNIEHNE PEKYPCUBHBLIX (PYHKUMIA, MOACYET KONMYecTBa
Bap1aHTOB, 3a4a4M ONTUMM3ALNN.

[MoHATME 06 OOBEKTHO-OPUEHTMPOBAHHOM  NporpaMMupoBaHun.  OObBEKTbI
M Knaccbl. CBoiCTBA M MeTOAbl 00bLEKTOB. OOGBLEKTHO-OPUEHTUPOBAHHLIA aHan3.
PaspaboTka nporpaMM Ha OCHOBE  O0OBLEKTHO-OPVMEHTMPOBAHHOIO  MOAXOAA.
MHkancynaums, HacnegoBaHve, noamMopgnsm.

Cpeabl  ObicTpoid  pa3paboTKM  nporpamm.  [1pOeKTMpoBaHME  MHTepeiica
nosib3osatens. KIcnonb3oBaHWe FOTOBbLIX YMPaB/AeMbIX 3/1EMEHTOB /19 MOCTPOEHWS
NHTepenca.

O630p A3bIKOB NporpaMmmnposaHus. MoHATHE 0 NapagmMrmax nporpaMmmmupoBaHms.
13yyeHne BTOPOro A3biKa NporpaMMupoBaHus.
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defepanbHan paboyas nporpaMma |HGopmaTmka. 10-11 knaccbl (Yriy6n€HHbIA YPOBEHD)

NHdopmayMoHHbIe TEXHONOTNK

JTanbl KOMMNbIOTEPHO-MATEMaTMYECKOr0 MOZENIMPOBaHNA: MNOCTaHOBKA 3ajauM,
pa3paboTka MOAenn, TecTUpOBaHWe MOAENN, KOMMbIOTEPHbIA 3KCMNEPUMEHT, aHaIun3
pe3y/ibTaToB MOAENNPOBaHMS.

[unckpeTrsauma npu MaTemaTMyeckKom MOLENMPOBaHUM HEMPEPbIBHbLIX MPOLLECCOB.
MogenuposaHue LBVKEHNS. MogenunposaHue B1010rNYecKnx cuUcTeMm.
MaTemaTnyeckme MOAeNN B 3KOHOMUKE. BblUMCINTENbHbIE SKCMEPUMEHTLI C MOAENAMM.

O6paboTKa pe3ynbTaTtoB aKcrnepuMeHTa. MeToj HaumeHbLUMX KBaapaToB. OueHKa
4MC/OBbLIX MapamMeTPoB MOLEeNMpyeMbIX OOBLEKTOB W MpoueccoB. BocctaHoBneHue
3aBMCUMOCTEN N0 pe3y/ibTaTaM 3KCrepumeHTa.

BepoATHOCTHbIE MoZenn. MeTozbl MoHTe-Kapno. iMmnTaunoHHoe
mMogenvposaHme. C1cTeMbl MaccoBOro 006C/Ty)XXKnBaHUS.

TabnuyHble (pensumoHHble) 6a3bl AaHHbIX. Tabnuua - npefcTaBfeHVe CBeAEHWI
06 OAHOTMMHLIX 06bekTax. Mone, 3anucb. Knwou Tabnuubl. Pabota ¢ rotoBon 6a3oi
[aHHbIX. 3anofiHeHWe 6asbl AaHHbIX. [TOWMCK, COPTUPOBKA M (UNbTPALUS [aHHbIX.
3anpocbl Ha BbIOOPKY [faHHbIX. 3anpocbl C napameTpaMu. Bbluncnisemble Moss
B 3anpocax.

MHorotabnuyHble 6asbl AaHHbIX. TWMbl CBA3EW MeXay Tabnuuamu. BHewwHuiA
KoY. LlenoctHocTb 6a3bl AaHHbIX. 3anpockbl K MHOroTab/IMyHbIM 6a3am [aHHbIX.

OCHOBHbIE MPUHLWMBI HOpMan3aLmmn 6a3 AaHHbIX. A3bIKynpasneHns gaHHbIMu SQL.
Co3faHvie NpoCcTbIX 3anpocoB Ha A3blke SQL Ha BbIGOPKY faHHbIX U3 OAHON Tabnuubl.

HepensunoHHble 6a3bl faHHbIX. DKCMEPTHbIE CUCTEMbI

NHTepHeT-npunoXxxeHns. TlOHATME O CepPBEPHOM W K/IMEHTCKON 4acTax caiTa.
TexHONornsa «KIWeHT - cepBep», eé JOCTOMHCTBA U HefocTaTKU. OCHOBbI A3blka HTML
N KackafHbIx Tabnuy ctunent (CSS). CueHapun Ha f3bike JavaScript. ®opmbl Ha Be6-
CTpaHuLe.

Pa3meLLeHVe Be6-CaTOB. Y Cyra XocTuHra. 3arpyska hainioB Ha Cair.

BBog M300paXKeHWA C  MUCMO/Mb30BaHWEM Pa3/IMYHbIX  LUPPOBLIX YCTPOWCTB
(LMPOBBLIX (HOTOANMapaToB M MWKPOCKOMOB, BWEOKaMep, CKaHepoB W ApYyrux
ycTpoicTte). [padmuecknin  pepaktop. PaspelleHve. KagpuposaHue. VicnpaBneHue
nepcnekTvBbl. 'McTorpamMma. Koppekums ypoBHei, koppekums upeta. ObeclBeynsaHme
LIBETHbIX 1300paXKeHWin. PeTylwb. PaboTa ¢ obnactaMu. ®PunbTpbl.

MHoroc/oinHble 1306paxxeHns. TekcToBble cfon. Macka cnos.  KaHanbl.
CoxpaHeHvie BblAeneHHoM o6nactn. [loagrotoBka wnnCTpaumi ans  Beb-canTos.
AHUMNPOBaHHbIE N300paXKEHUS.

BektopHas  rpajwka.  [pyMuTMBbL.  VI3MeHeHWe  nopsgka — 3/1EMEHTOB.
BbipaBHVBaHWe, pacnpegeneHvie. [pynnuposka. Kpusble. ®PopmaTbl BEKTOPHbIX
PUCYHKOB. /ICcnonb3oBaHne KOHTYpOB. BekTopu3aums pacTpoBbIX N300paXKeHMWiA.

[MPUHUMMBLI NOCTPOEHMS U PefaKkTMPOBaHUA TPEXMePHbIX Mmogenei. CeTouHble
mogenu. Matepuansl. MogennpoBaHue NCTOYHMKOB OcBeLleHns. Kamepbl. AQAUTUBHbIE
TexHonornn (3D-npuHTepbl). MOHATME O BUPTYasbHOW PeasibHOCTU W LOMOSIHEHHOM
peasibHOCTU.
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defepanbHan paboyas nporpaMma |HGopmaTmka. 10-11 knaccbl (Yriy6n€HHbIA YPOBEHD)

NNAHVNPYEMBIE PE3YJ/IbTATblI OCBOEHUA NMPOIPAMMBbI
No NH®OPMATWVKE HA YPOBHE CPEAHEI O OBLWEIO OBPA3OBAHNA

NIMYHOCTHbBIE PE3YJ/IbTATbI

JINYHOCTHbIE pe3y/bTaTbl OTPaXatT FOTOBHOCTb M CMOCOOHOCTH 00Yy4aroLLMXCS
PYKOBOACTBOBaTLCA  CHOPMUPOBAHHOM BHYTPEHHEW  MO3UUMEN  JINYHOCTMU,
CUCTEMON  LEHHOCTHBbIX  OPWEHTaUWiA, MO3UTMBHbLIX BHYTPEHHMX  YOEXAEHWUN,
COOTBETCTBYHOLMNX  TPagMUMOHHBIM LIEHHOCTAM POCCUIACKOTO 06LLecTBa,
pacLUMpPeHMe >KM3HEHHOrO OrMbiTa M OMbiTa AeATENIbHOCTM B MpPOLecce peam3aunm
cpeAcTBamy  y4yebGHOro npeAMeTa  OCHOBHbIX — HarpaBfIeHWI  BOCNUTATE/IbHOM
[eATeNIbHOCTI.

1) rpaXkaaHCKOro BOCMUTaHUS:

0CO3HaHMe CBOMX KOHCTUTYLMOHHbIX MpaB M 00653aHHOCTEN, YBaXXEHME 3aKOHa
M npaBonopsfka, Cob/oAeHne OCHOBOMOMAraloLWmMx HOPM MH(OPMaLMOHHOIO Mnpasa
N MHOPMALMOHHON 6e30NacHOCTMK;

FOTOBHOCTb  MPOTUBOCTOSTb ~ WAEONOTMM  3KCTPEMM3MA,  HalMOHaNM3Ma,
KceHohooMM,  AMCKPUMMHALMW MO COUManbHbIM,  PEUrMO3HbIM,  PacOBbIM,
HaUWOHaNbHbIM MPU3HaKaM B BUPTYa/lbHOM NPOCTPAHCTBE;

2) naTpnoTUYHECKOIo BOCNMNTaHNA:

LleHHOCTHOE OTHOLLUEeHME K WCTOPUYECKOMY Hacneauro, AOoCTMXKeHuam Poccumn
B HayKe, WNCKYCCTBE, TEXHOMAOIMAX, NMOHMMaHWE 3Ha4YeHUA I/IHqJOpMaTI/IKI/I KaK HayKu
B >)XU3HN COBPEMEHHOIO 06LLI,ECTBa;

3) AyXOBHO-HPaBCTBEHHOr0 BOCMUTAHUA:
ChOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HaHMA, 3TUYECKOrO MOBEAEHUS;
CNOCOBGHOCTb  OLEHMBATL CUTyaUUO W MNPUHMMAaTb  OCO3HaHHbIE pPeLUeHUs,
OPUEHTUPYACL Ha MOPa/IbHO-HPaBCTBEHHbLIE HOPMbI W LIEHHOCTW, B TOM YMUCNE B CETU
VIHTepHeT;

4) 3CTETMYECKOro BOCMMUTaHMS:

3CTETUYECKOE OTHOLLEHME K MUPY, BK/IHOYas 3CTETUKY Hay4yHOro U TEXHUYECKOro
TBOPYECTBA;

CMOCOBHOCTb  BOCMPUHMMATb — pa3/MuyHble BUAbl WCKYCCTBA, B TOM uuMCne
OCHOBAHHOI0 Ha UCNOb30BaHUM MHOPMALIMOHHBIX TEXHO/OT WA

5) hmsmyeckoro BocnuTaHmA:

chopmMMpOBaHHOCTL 3[40POBOr0 M 6e30MacHOro 06pasa >XM3HM, OTBETCTBEHHOMO
OTHOLLEHNS K CBOEMY 3[10pOBbIO, B TOM uucne 3a CYET cob/ofeHUss TpeboBaHUIA
6e30MacHON 3aKcnnyaTaumMyM CPeAacTB  WMHAOPMAUMOHHBLIX U KOMMYHUKALMOHHBIX
TEXHOJIOTUNA;
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defepanbHan paboyas nporpaMma |HGopmaTmka. 10-11 knaccbl (Yriy6n€HHbIA YPOBEHD)

6) TPYA0BOro BOCNUTAHUSA:

FOTOBHOCTb K aKTMBHOW [OeATENbHOCTU TEXHO/IOTMYECKOW W coumasibHOM
HarpaB/fIEHHOCTK, CMOCOBGHOCTb MHMUMMPOBATb, MNAHUPOBAaTb W CaMOCTOATENbHO
BbIMNO/HATb TaKyto AesTe/IbHOCTb;

MHTEpeC K  chepaM  MPOMECCUOHaNbHOW  AeATeNbHOCTM,  CBA3aHHbIM
C MHOPMATMKON, NPOrpaMMMpoOBaHMEM W UH(OPMALMOHHBLIMUA  TEXHOMOMUAMMU,
OCHOBaHHbIMW Ha [JOCTMXKEHMSIX HayKM WHHDOPMATUKN U HAyUHO -TEXHUYECKOrO
nporpecca, YMeHWe COBepLllaTb OCO3HaHHbIA  BbIGOP  Oyadylled  npodeccum
1 peann30BbIiBaTb COOCTBEHHbIE XXU3HEHHbIE NNaHbI;

FOTOBHOCTb M CMOCOBHOCTb K 06pa3oBaHMIO U caMo0bpa3oBaHMO0 Ha NPOTSHXKEHUN
BCEI XKU3HU;

7) 3KO/10rM4eCcKoro BOCNuUTaHnA:

0CO3HaHWe rNo6anbHOro Xapakrepa 3K0/I0rMyYeckmnx NPo6/1emM 1 NyTen UX pPeLleHus,
B TOM u4mcne C Y4YETOM BO3MOXHOCTEW WH(OPMaLMOHHO-KOMMYHUKALMOHHBIX
TEXHONOTNA;

8) LeHHOCTM Hay4HOro No3HaHWs:

CthOPMMPOBAHHOCTb MUPOBO33PEHNS,, COOTBETCTBYIOLLIEr0 COBPEMEHHOMY YPOBHIO
Pa3BUTMS HayKW, [AOCTMXKEHMAM Hay4YHO-TEXHMYECKOro nporpecca U 06LLEeCTBEHHOM
MPaKTUKK, 33 CYET NOHMMAHMS PONM MHAOPMALIMOHHBIX PECYPCOB, MHOPMALMOHHbIX
MPOLLECCOB 1 MH(OPMALMOHHBIX TEXHOMOMNIA B YCNOBMSX LM(POBOI TpaHchopmaLmm
MHOTMX Cthep XXN3HM COBPEMEHHOIO OOLLECTBA;

OCO3HaHMe LEHHOCTM HayuyHOW AesTeNbHOCTW, TOTOBHOCTb  OCYLLECTBNSTH
MPOEKTHY0 1 UCCNe0BaTENbCKYHO AeSTeNbHOCTb MHAMBUAYALHO U B FPYMMe.

9) aMOLUMOHaNbHbIN NHTENEKT, NpeanonaratoLmMii copMMPOBaHHOCTb:

CaMOPEeryiMpoBaHns,  BK/IHOYAlOLLEro  CaMOKOHTPO/b, YMEHME  MPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MOoBefeHMe, CNOCOOHOCTb afanTUPOBaTLCS K AMOLMOHA/IbHBIM
N3MEHEHUAM W NMPOSBNATL TMOKOCTb, ObITb OTKPbLITLIM HOBOMY;

BHYTPEHHEN MOTMBALMK, BK/KOYAKOWEA CTPEMIEHNE K  [JOCTVMDKEHUIO Lenu
N ycnexy, ONTUMU3M, WHMUMATUBHOCTb, YMeEHWEe [OeWCTBOBaTb, MCXOAA M3 CBOMX
BO3MOXXHOCTEMN;

amMnaTuK, BK/KOYaKOLWEn CnocobHOCTb MOHMMAaTb 3MOLIMOHA/IbHOE COCTOSIHUE
OPYruX, Y4yuTblBaTb €ro Mpu  OCYLLECTB/IEHMM  KOMMYHWKaUWUW, CNOCOBHOCTb
K COUYBCTBMIO M COMEPEXMBAHWIO;

CoUMa/bHbIX HaBbIKOB, BK/IHOUYaAOLLMX CMOCOOHOCTL BbICTPaMBaTb OTHOLLEHUA
C Apyrnmu nioabMn, 3ab60TUTLCS, NPOSBNATL UHTEPEC N pa3pellaTb KOHQ/IMKTLI.

METAMNPEOMETHbIE PE3YJIbTATbI

B pe3y/bTaTe U3yyeHust MHPOPMaTUKN Ha YPOBHE CPeaHEro 06LLEro 06pa3oBaHms
y ob6yuatoLerocs 6yayT chopMUpoBaHbl MeTanpeaMeTHbIe Pe3y/nbTaTbl, OTPaXKEHHbIE
B YHMBEPCA/IbHbIX YUYEOHbIX AEACTBUAX, @ UMEHHO - MO3HaBaTe/bHble YHUBEPCA/IbHbIE
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y‘-leﬁHbIe ,CI,GI7ICTBI/IFI, KOMMYHUKATUBHbIE  YHMBEPCa/IbHbIE yqe6Hb|e lEllel‘/JICTBI/IFI,
perynatneHble YHUBEPCa/IbHbIE yqe6Hb|e ,EI,GI7ICTBI/IFI, COBMeCTHasA AeATE/NIbHOCTb.

[No3HaBaTe/bHble YHUBEPCa/IbHbIE YUEeOHbIE ENCTBUS
Ba3oBble /1ornyeckune AencTBUS:

CaMOCTOATENbHO (DOPMY/IMPOBaTb U aKTyaM3npoBaThk Mpob6semy, paccMaTpuBaTb
€€ BCECTOPOHHE;

yCTaHaB/MBaTb CYLLUECTBEHHbIA MNPU3HaK WM OCHOBaHUS NS  CPaBHEHUS,
Knaccugmkaumm n 06006LLeHns;

onpefenaTb Uenn AesTeIbHOCTH, 3alaBaThb NapaMeTpbl M KpUTEPUM NX JOCTUKEHWS;

BbISBNSATb 3aKOHOMEPHOCTU U NPOTUBOPEYUNS B pacCMaTPUBAEMbIX AB/TEHNAX;

paspabatbiBaTb M/aH pelleHns Npo6/eMbl C YYETOM aHaM3a WUMERLLMXCA
MaTepuasibHbIX 1 HEMaTepuanbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBbLI B [eATE/IbHOCTb, OLEHMBAaTb COOTBETCTBME Pe3y/bTaToB
LIeNsIM, OLEHMBATb PUCKM MOCNEACTBUN AeATeNbHOCTH;

KOOPAMHNPOBaTb W BbINONHATL PaboTy B YCNOBUAX pPeasibHOro, BMPTYaslbHOro
N KOMOWHMPOBAHHOI0 B3aMMOLENCTBUS;

pas3BMBaTb KpPeaTMBHOE MbILL/IEHNE NPU PELLEHNN XKN3HEHHbIX NPOG/EM.

BasoBble MccnefoBaTe/IbCKUe 1eNCTBUS:

BMafleTb HaBblKaMW Y4eBHO-UCCNEe0BATENbCKOW U MPOEKTHON AeATeNbHOCTY,
HaBbIKaMMW pa3peLLeHns NPo6/eM, CNOCOBHOCTLIO U FOTOBHOCTLIO K CAMOCTOSITElbHOMY
MOMCKY METO[0B PeLUeHMst MPaKTUUYeCKMX 3adady, MPUMEHEHUIO Pa3NYHbLIX METO/0B
MO3HaHMS;

OCYLLECTB/ISATb Pa3INUHbIE BU/bl AESTENBHOCTU MO MOMYYEHUIO HOBOTO 3HAHWS, €ro
VHTEpRpeTaLum, NpeobpasoBaHNio U NMPUMEHEHUIO B PA3/IMUHBIX YUEBHBIX CUTYaLIMSX,
B TOM YIC/IEe NPY CO34AHNM YUEOHbIX U COLMANbHbIX MPOEKTOB;

(hOpMUPOBATL HAYUHbIA TUM MbILLEHUS, BNafeTb Hay4HOW TEPMUHOMOTWEN,
KNOYEBLIMU NOHATUSMU 1 METOAAMM,;

CTaBUTb U POPMY/IMPOBATL COGCTBEHHbIE 33/1a4M B 06pa30BaTe/IbHOW AeSTENbHOCTU
W YKU3HEHHbIX CUTYaLUsIX;

BbISIBNISITb NMPUYUHHO-CNEACTBEHHbIE CBA3W W aKTyanM3MpoBaTb 3adaqy, BblABUraTh
runoTesy eé peLleHunsl, HaXOAWTb apryMeHTbl 1S 0Ka3aTeNbCTBa CBOMX YTBEPXKAEHWIA,
3a7aBaTb NapamMeTpbl U KPUTEPUM PELLIEHUS,

aHaNM3MpoBaTh MOMYYeHHbIE B XOAE PeLleHVst 3afaun pe3y/bTaTbl, KPUTUYECKN
OLIEHMBATb UX 0CTOBEPHOCTb, MPOrHO3MPOBATL M3MEHEHWE B HOBbIX YCOBUSIX;

[aBaTb OLIEHKY HOBbIM CUTYaLMsIM, OLEHWBATb NPUOBPETEHHBIA OMbIT;

OCYLLECTBNATb LieNeHanpaBeHHbI NOVUCK NepeHoca CpeacTB 1 Cnoco6oB AenCTBIS
B NMPOMECCHOHANBHYIO CPeay;

YMeTb MepPeHOCUTb 3HAHMS B MO3HABATENlbHYH W MPaKTUYECcKyl 061acTu
XKU3HEAEATENbHOCTHY;

YMeTb MHTErpupoBaTh 3HAHUSA U3 Pa3HbIX NPEAMETHbIX 06/1aCTel;
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BbIJBUraTh HOBbIE WeW, Npeanarath OPUrMHaIbHbIE NOAXO/Ab! U PELLEHUS, CTaBUTh
NPo6embI 1 3aja4K, AOMYCKatOLLME aNlbTEPHATUBHbIE PELLEHNS.

PaboTa ¢ Hopmauueid:

BNafleTb HaBblKAMW MOMyYEHUS WMH(OPMaLUMN M3 UCTOYHMKOB PasHbIX TWMOB,
CaMOCTOATENbHO OCYLUECTBNATb MOWUCK, aHann3, CUCTEMATU3aLMIO U UHTEpPnpeTaLuto
MHOPMaLMK Pa3NNYHbIX BUOOB 1 POPM NpPeacTaB/eHus;

co3fjaBaTb TEKCTbl B Pa3/IMUHbIX hopMaTax C YY4ETOM HaszHa4yeHUsi UH(opMaLun
W LIENEBOW ayanToOpMK, Bblbnpas onTUManbHyt hopMmy NpeacTaBneHns U BU3yanmn3aumu;

OLEHMBATb [OCTOBEPHOCTb, JNErMTUMHOCTb WHJOpMaLuK, €€ COOTBETCTBUE
MPaBOBbIM 1 MOPa/IbHO-3TUYECKUM HOPMaM;

MCNONb30BaTb CPEACTBA MH(OPMALMOHHBLIX U KOMMYHUKALMOHHbLIX TEXHOMOMMNI
B PELIEHUN KOFHWUTUBHBLIX, KOMMYHWKATUBHbIX W  OpPraHM3aUMOHHbIX 3aaau
C cobnogeHvemM TpPeboBaHWUA  3ProOHOMUKK, TEXHUKM 6e30MacHOCTM, TUMMUEHbI,
pecypcocbepexXeHnsi, MNpaBOBbIX W 3TUYECKUX HOPM, HOPM  WMHHDOPMALIMOHHOM
6e3onacHoCTu;

BNafleTb HaBblKaMW pacro3HaBaHWA W 3alUTbl MHGOPMALUK, WHPOPMALMOHHOM
6e30nacHOCTU IMYHOCTW.

KoMMyHMKaTVBHbIE YHMBePCa/IbHbIE YUebHble 4eCTBUSA
O6LLEeHNE:

OCYLLECTB/IATb KOMMYHMKALMM BO BCEX Chepax XXN3HW;

pacno3HaBaTb HeBepOasibHble  CPeAcTBa  OOLEHMS,, MOHMMAaTb  3HayeHue
coumMaibHbIX 3HAKOB, pacrno3HaBaTb NPEeANOChbINKMA KOHMIMKTHBLIX CUTYaUUiA U CMsirYaThb
KOH(/IKTBI;

BafeThb pasNYHbIMK cnocobamu 06LLeHnA 7 B3aMMO/eNCTBUS,
aprymeHTMpPOBaHHO BECTU AMasior, YMeTb CMAryaTb KOH(IMKTHbIE CUTYaLNN;

Pa3BEPHYTO M NOFMYHO M3M1aratb CBOK TOUYKY 3PEHUSA C UCMOJb30BaHNEM A3bIKOBbIX
CpeacTs.

CoBMeCTHas AeATeNIbHOCTb:

MOHMMAaTb WM WCMOMb30BaTb MNPEMMYLLECTBA KOMaHAHON W WHAMBMAYabHOWA
paboThl;

BblIOVPaTb TEMATUKY U METOAbI COBMECTHbIX AENCTBUI C YUYETOM OOLLMX NHTEPECOB
1 BO3MOXHOCTEI KaXA0ro YneHa KONNEKTUBA;

NPUHMMATL LLeNM COBMECTHON AeATeNbHOCTU, OpraHM30BbIBaTb M KOOPANHMPOBATb
AECTBUA MO NX AOCTUMXKEHNIO: COCTAaBNNATb NaH AeCTBUIA, pacnpeaensiTb Poam ¢ y4éTom
MHEHWI YYaCTHMUKOB, 06CYXaTb Pe3y bTaTbl COBMECTHOM PabOThl;

OLeHMBATb Ka4yeCTBO CBOEro BK/Mada M KaAoro y4yaCTHMKa KOMaHAbl B OOLLWIA
pe3ynbTaT No pa3paboTaHHbIM KPUTEPUAM;

npegnaraTb HOBble MNPOEKTbl, OLUEHMBATb WAEM C MO3MUUN  HOBM3HBI,
OpPUTNHANBHOCTM, NPAKTUYECKOW 3HAUNMOCTMW;
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OCYLLUECTB/IATbL NO3UTUBHOE CTPaTErMYECKOE MoBeAeHne B Pa3/IMYHbIX CUTYaLUAX,
nposaBAATb TBOPYHECTBO U BOO6pa)KEHI/Ie, ObITb NHNLUNATUBHBIM.

PerynaTtvBHbIe YHMBEPCa/IbHbIe Y4ebHble AeNCTBUS
CamoopraHusaums:

CaMOCTOATENIbHO ~ OCYLLECTBNATL  MO3HABATENIbHYH  [eATe/IbHOCTb,  BbISB/ATH
Npo6nembl, CTaBUTb W (HOPMY/NMPOBaTb COOCTBEHHbIe 3a4ayn B 06pa3oBaTe/IbHOM
[EeATeNIbHOCTU U XKU3HEHHbIX CUTYaUUsIX;

CaMOCTOATENIbHO COCTaBMIATL MMaH peLleHus npobneMbl C YYETOM MMEHOLLMXCA
PECYPCOB, COOCTBEHHbLIX BO3MOXXHOCTEN M NPEANOYTEHUI;

[iaBaTb OLEHKY HOBbIM CUTYyaUusMm;

pacLUMpATL paMKK y4ebHOro npeAmMeTa Ha OCHOBE JIMUHBIX NMPEANOYTEHNIA;

[enatb 0CO3HaHHbIA BbIOOP, aprymeHTUpoBaTb €ro, 6paTb OTBETCTBEHHOCTb
3a peLLeHue;

OLleHMNBaTb NPVOBPETEHHBIN ONbIT;

Cnoco6cTBOBaTb (POPMUPOBAHMIO U MPOSBMEHUIO LUMPOKOW 3pYAMLUN B Pa3HbIX
06/1aCTAX 3HaHWA, MOCTOSHHO MOBbIWATL CBOWM 00pa3oBaTeflbHbI U KY/bTYPHbIN
YPOBEHb.

CaMOKOHTPO/b:

[laBaTb OLEHKY HOBbIM CUTyauusam, BHOCUTb KOPPEKTMBbLI B [eATeNbHOCTb,
OLleHMBaTb COOTBETCTBUE Pe3y/bTaTOB LIeNAM;

B/lafleTb HaBblKamy MO3HaBaTe/IbHON pediyieKCMM Kak 0CO3HaHWUSA COBepLLIaEMbIX
[ECTBUIA N MbIC/IUTE/IbHbIX MPOLECCOB, MX pe3y/nibTaToB U OCHOBaHWA, MCMOMb30BaTb
NPUEMbI pedhieKCUn 418 OLEHKM CUTyaumu, Bblbopa BEPHOIO peLleHus;

OLIEHMBATb PUCKM U CBOEBPEMEHHO MPUHNMATL PELUEHUA MO NX CHUXKEHNIO;

NPUHUMATbL MOTVBbI 1 aPryMEHTbI APYTrX MNPy aHasIn3e pe3ybTaTtoB AeAaTeIbHOCTY.

MpUHATUSA cebst U ApYruX:
NPWHMMATL Ccebs, MOHMMast CBOM Hel0CTaTKM 1 AOCTOUHCTBA;
MPVUHMMATb MOTUBbI 1 apryMeHTbI IPYT X MPY aHann3e pe3ynbTaToB AesTelbHOCTH;
NpW3HaBaTb CBOE MPaBO 1 NPaBO APYrMX Ha OLLNOKY;
pa3BMBaTb CMNOCOOHOCTb MOHUMATb MMP C NO3ULIMK PYFOro YenoBekKa.

NMPEAMETHBIE PE3YJIBTATDI

B npouecce n3y4deHus Kypca MHDOPMaTMKKN yrny6néHHoro ypoBHsi B 10 Knacce
obyvarowmmmncsa 6yayT AOCTUMHYTLI CredyroLLme npeaMeTHbIE pe3y/bTaTbl:

BfafeHve NpeacTaBeHUAMA O PON UHAQOPMaLMA U CBS3aHHbIX C Heil MPoLeccoB
B Mpupode, TEXHUKE W OO6LLECTBE, MOHATUAMU «UHDOPMALMS», «MUHHOPMALMOHHBINA
NPOLECC»,  «CUCTEMA»,  «KOMMOHEHTbl ~ CUCTEMbI»,  «CUCTEMHbIN  3(EKT,
«MH(OPMALIMOHHAA CUCTEMA», «CUCTEMA YNPaBNEHNS»;

BfafieHe MeToAamm rnomcka nHopmaumm B CeTu VIHTEPHET, YMEHNE KPUTUYECKN
OLeHMBaTb UH(OPMaLMIO, MONYYEHHYIO U3 CETU VIHTEPHET;
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defepanbHan paboyas nporpaMma |HGopmaTmka. 10-11 knaccbl (Yriy6n€HHbIA YPOBEHD)

YMEHMe XapaKTepn3oBaTb 60/blLUME AaHHbIE, MPUBOAUTL MPUMEPLI MCTOUHUKOB KX
NOMyYeHUS N HanpaBfeHUs WUCMOMb30BaHUA, YMEHME KnacCUuUUMpoBaTb OCHOBHbIE
3afaun aHanmsa gaHHbIX (MPOrHO3MpoBaHMe, Knaccugmkaums, Knactepusaums, aHanns
OTK/IOHEHWIA), MOHMMaTb NOCNeA0BaTe/lbHOCTb PELUEHMS 3afay aHanm3a [JaHHbIX: coop
MEPBUYHbIX AaHHbIX, OUMCTKA M OLEHKa KayecTBa AaHHbIX, BbIOOP U/MNN NOCTPOEHME
modenn, npeobpasoBaHMe [aHHbIX, BU3yanuM3auuMs  OaHHbIX, WHTepnpeTauus
Pe3y/nbTaToB,;

MOHMMaHME  OCHOBHbIX MPUMHUMMOB  YCTPOMCTBA W (PYHKLUMOHMPOBAHWS
COBPEMEHHbIX CTaLMOHAPHbIX WU MOGWUbHBLIX KOMMbHOTEPOB, TEHAEHLMIA pa3BUTUS
KOMMbKTEPHbIX TEXHO/OTUIA;

BMafieHNe HaBblKaMu paboTbl C OnepaLoHHbIMK CUCTEMaMM, OCHOBHbLIMU BUAAMU
NPOrpaMMHOr0  0GecrneyeHns ANa  peweHns Yy4yebHbIX 3agady No  BblGpaHHOW
crneuvanusaumm;

Hann4yve NpeacTaB/ieHMIA 0 KOMMbIOTEPHbIX CETAX U UX PO B COBPEMEHHOM MUpE,
0 6a30BbIX MPUHUMNAX OpraHM3aunM M (YHKUMOHMPOBAHUS KOMMbIOTEPHbIX CETEW,
06 06X NPMHLUMNAX pa3padoTKM U (YHKLMOHUPOBAHUS UHTEPHET-MPUIOXEHWIA;

MOHMUMaHWe Yrpo3 MHHOPMaLUMOHHON 6e30MacHOCTK, WCNO/b30BaHME METOA0B
M CpeacTs MNPOTUBOAENCTBMS 3TMM yrposam, Ccob6nofdeHne mep 6e30nacHOCTH,
npeaoTBpallaloWmnX  He3aKOHHOe  pacrpocTpaHeHMEe  MEePCOHasIbHbIX  [JaHHbIX,
cobnofieHne TpebOBaHWA TeXHUKM  6e30MacHOCTM W TUTMeHbl Mpu  paboTe
C KOMMbKOTEPAMM W APYTUMM KOMMOHEHTaAMWU LMPPOBOro OKPYXXEHMUSs, MOHMMaHMUe
MPaBOBbIX OCHOB WCMO/Mb30BaHNA KOMMbKOTEPHBLIX MporpaMm, 6a3 fAaHHbIX U paboTbl
B CETU VIHTEpPHET;

MOHMMaHME  OCHOBHbIX  MPUHLUMNOB  AWCKPETU3aUMM  Pa3/IMyHbIX  BUAOB
nHOpMaLMK, YMEHWNE ONpeaensiTb MHNOPMALMOHHbIA 06bEM TEKCTOBbIX, rpafuryeckux
M 3BYKOBbIX [aHHbIX MpV 3afaHHbIX NnapameTpax AUCKPeTU3aLnKn, YMeHWe onpeaensThb
CPeAHIO CKOPOCTb MNepefayn [aHHbIX, OUEHMBAaTb WM3MEHEHME BPEMEHWN Mepedayn
NpPU N3MEHEHNN NHPOPMAaLIMOHHOIO 06bEMa AaHHbIX Y XapaKTEPUCTMK KaHasa CBA3W;

YMEHe MCNo/b30BaThb MPY PELLEHMM 3aa4 CBOMCTBA NO3ULIMOHHOWM 3armncK YnCer,
aZIropuTMa NOCTPOEHMUA 3anncy Yncna B NO3NLMOHHOM CUCTEME CUUC/IEHNS C 3alaHHbIM
OCHOBaHMEM W MOCTPOEHUA 4ucnia MO CTPOKE, COAepXallel 3anmcb 3TOro 4ucna
B MO3MUMOHHON CUCTEME CYUUC/NEHUA C 3aflaHHbIM OCHOBaHMEM, YMEHWE BbIMNOMHATb
apuMEeTUYECKME ornepaLn B NO3NLIMOHHbIX CUCTEMAaX CUUC/IEHWS;

YMeHWe BbIMO/HATL NPeobpa3oBaHns TOrMYECKUX BbIPAXKEHWUI, UCMO/b3YS 3aKOHbI
anrebpbl OrMKN, YMEHWEe CTPOWUTb JIOTUYECKOE BbIPKEHME B AN3bHOHKTUBHOM
M KOHBIOHKTMBHOM HOPMa/ibHbIX (hopmMax Mo 3afaHHOW Tabnuue WCTUHHOCTH,
nccnenoBaTb 06/1aCTb UCTUHHOCTY BbICKA3blBaHWS, COAEPXKALLEr0 NEpeEMEHHbIE, peLlaThb
HECNOXHbIE TOrMYecKne YpaBHEHUS U CUCTEMbI YPaBHEHWIA,

NMOHMMaHNe 6a30BbIX aIFOPUTMOB 006PabOTKN YNC/IOBOM U TEKCTOBOIN MH(OpMaLmn
(3anucb ymcen B NO3MLUNOHHOWN CUCTEME CUMCNEHUSA, HAXOXAEHNE BCEX MPOCTbIX YMCES
B 3a/JaHHOM [1ana3oHe, 06paboTKa MHOropaspsaaHbIX LebIX YACES, aHa/IM3 CUMBO/bHbIX
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defepanbHan paboyas nporpaMma |HGopmaTmka. 10-11 knaccbl (Yriy6n€HHbIA YPOBEHD)

CTPOK ¥ ApYrux), anropuTMoB NMOMCKA U COPTUPOBKW, YMEHWE OMNpPeaensiTb CNOXHOCTb
M3y4YaemblX B Kypce 6as30BbIX aroputMoB (CyMMUPOBaHWE 3/1EMEHTOB MacCumBa,
COPTMPOBKA MaccuBa, MepebopHble anropuTMbl, ABOWYHBIA MOWUCK) WM NPUBOAUTD
NPUMePbl HECKONbKNX anropuUTMOB Pa3HOM CNOXHOCTY NS PeLLeHns 0aHOM 3afauu;

BNafieHNe YHNBEPCa/bHbIM 3bIKOM NMPOrpamMMUpoBaHmMs BbICOKOTo ypoBHs (Python,
Java, C++, C#), npeactaBneHusiMm 0 6a30BbIX TUMAX AaHHbIX U CTPYKTypax [AaHHbIX,
YMeHWe MCMOo/b30BaTb OCHOBHbIE YMNPABASOLME KOHCTPYKLUMMW, YMEHUE OCYLLECTBNSATD
aHanM3 MNpPeAsIoXKeHHON MporpaMmMbl:  OMNPeAensitb pe3y/bTaTbl PaboTbl NPOrpaMMmbl
NPU 3aflaHHbIX WCXOAHbLIX AaHHbIX, OMNPeAeNnsTb, MNPU KaKUX MCXOAHbIX AaHHbIX
BO3MOXHO MONyYeHNe YKa3aHHbIX Pe3ynbTaToB, BbISBMSATb AaHHble, KOTOPble MOryT
MPMBECTM K OLINOGKe B paboTe MporpaMmbl, (OPMYNMPOBaTb  NPeasIOKEHMS
MO YNyULIEHWIO NPOrpamMMHOro Kopa;

yMeHue  co3fjaBaTb  CTPYKTYpPMpPOBaHHble  TEKCTOBble  [OKYMEHTbl U
[0EMOHCTPaLMOHHbIE MaTepuasnibl C WUCMOMb30BaHWEM BO3MOXHOCTE COBPEMEHHbIX
MPOrpaMMHbIX CPeACTB 1 06/1a4YHbIX CEPBUCOB;

YMeHWe WCMOMb30BaTh 3MEKTPOHHblE TabnuuUbl AN aHanu3a, nNpeacTaBieHus
M 00pabOTKM [aHHbIX (BK/KOYas BbIUYWC/IEHWE CYMMbl, CPeaHEro aputMeTUYecKoro,
HaMOO/bLLIEr0 U HaMMEHbLLErO 3HAYeHWIA, peLleHre YpaBHEHWIA, BbIGOP ONTUMAbHOIO
peLLeHMs, NOAGOP NMMHUM TPeHAa, PeLLeHre 3aaad NPOrHo3MpPoBaHUS).

B npouecce n3yyeHUs Kypca MHBDOPMATMKKL yrny6néHHoro ypoBHs B 11 Knacce
ob6yuaroLmMmMmncs 6yayT AOCTUTHYTbI CNeaytoLime NpeaMeTHbIe pe3y/bTaThbl:

yMeHMe  CTPOUTb  HepaBHOMEPHbIE  KOAbl,  AOMyCKatoliMe  OfHO3Ha4yHOe
[EKOAMpOoBaHMe Co06LLEeHNI (NPetnKCHbIE KOAbl), MCMOMNb30BaTb MPOCTENLIMe KOfpbl,
KOTOpble MO3BONAOT 0OHAPYXMBaTb W MCMPaBMATb OLWMOKM NpU nepefadve AaHHbIX,
CTPOMTb KOA, O6EecrneymBaloLMii  HAMMEHbLUYID BO3MOXHYHO CPEAHION  ANNHY
COOOLLEHNS MPX M3BECTHOI YacToTe CMMBO/IOB, MOSICHATb MPUHLMMbI Pab0Thbl MPOCTbIX
anropuMTMOB CXaTuWs JaHHbIX;

yMeHMe peLlaTb anropuTMUYecKme 3aaaun, CBs3aHHbIe C aHaIM30M rpagos (3agaumn
MOCTPOEHMS ONTUMANBHOrO NYTK MeXay BepLUHaMK rpada, onpeaeneHns KonmyecTsa
Pa3NNYHbIX NyTen Mexay BepLUMHAMW OPWEHTUPOBAHHOIO aUMKIMYECKOro rpada),
YMeHWe 1CMNO0/b30BaTh AePeBbA NPU aHaNN3e 1 MOCTPOEHMI KOAOB U AN NpeAcTaBneHns
apUMETUYECKNX BbIPXKEHWIA, MPW peLLeHnn 3adady Moucka M COPTMPOBKU, YMeHMe
CTPOUTbL [lepeBO WUrpbl MO 3alaHHOMY anropuTMy, pa3pabaTbiBaTb U 0GOCHOBbLIBATH
BbIMIPbILLHYO CTPATErUHO UIPbI;

yMeHUWe pa3pabaTbiBaTb M Peann30BbIBaTh B BUE NPOrpaMm 6a3oBble afropuUTMbl,
YMeHWe 1CMNO0/b30BaTh B MPOrpamMMax faHHbIe Pas/IMyHbIX TUMOB C YYETOM OFpaHNYeHWIA
Ha AManas3oH KX BO3MOXHbIX 3HAYEHWIA, NPUMEHSTb MPU PeLleHUn 3adad CTPYKTYpbI
OaHHbIX (CMCKKM, CNoBapu, CTEKU, oUepean, epeBbs), NCMob30BaTb 6a30Bble OnepaLmn
CO CTPYKTYpamu [aHHbIX, NPUMEHSTb CTaHAAPTHbIE 1 COBCTBEHHbIe NOANPOrpaMmbl Ans
00pabOoTKN YMCNOBbLIX [JaHHbIX M CUMBO/bHbIX CTPOK, MCMO/Mb30BaTh MPU pa3paboTke
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defepanbHan paboyas nporpaMma |HGopmaTmka. 10-11 knaccbl (Yriy6n€HHbIA YPOBEHD)

nporpamMm  6MGNMOTEKM MoAnporpaMmM, 3HaTb  (DYHKUMOHa/IbHblE  BO3MOXKHOCTM
MHCTPYMEHTa/IbHbIX CPEACTB cpefdbl pa3paboTKW, YMEHWe WCNoMb30BaTb CPeAcTBa
OTNagKkn nporpaMmm B Cpefe NporpaMMMpoBaHus, YMEHWe [OKYMEHTUPOBATb
nporpamMmmsi;

YMeHVe co3aaBaTb BEO-CTpaHULbl;

BflafieHe OCHOBHbIMM CBefleHMsIMM O 6a3aX [aHHbIX, WX CTPYKTYpe, CpeacTsax
co3faHna 1 paboTbl C HAMK, YMEHWE MCMNONb30BaTh TabnnyHble (PensiunoHHbIE) 6asbl
AaHHbIX (COCTaBNATb 3amnpocbl B 6as3ax AaHHbIX, BbIMOMHATL COPTMPOBKY U MOWUCK
3anucein B 6ase AaHHbIX, HaMOMHATbL pa3paboTaHHYt 6a3y AaHHbIX) U CHPaBOYHbIE
CUCTEMI;

YMEHMEe WCMNOMNb30BaTb KOMMbIOTEPHO-MaTEMaTUYECKMEe MOAENN [N aHan3a
0ObEKTOB M MPOLECCOB: (DOPMYNMpoBaTh LEb MOAE/MPOBaHUS, BbIMOMHATL aHaIn3
Pe3yNnbTaToB, MOJMYYEHHbIX B XOAe MOAENMPOBaHUA, OLEHMBATb COOTBETCTBME MOJEN
MOAenmpyemMoMy 0ObeKTYy WM npoueccy, NpeacTaBnsATb pesynbTaTbl MOAEIMPOBaHUS
B HarnsgHoM BUAE;

yMeHue OpraHu3oBbIBaTb  JINYHOE NH(OPMaLMOHHOE MPOCTPAHCTBO
C WCMOMb30BaHMEM Pa3/IMYHbLIX CPEACTB  LMGPOBBLIX TEXHOMNOrNA, MNOHMMaHWE
BO3MOXHOCTEA  LUMMDPOBLIX  CEPBMCOB  FOCYAAPCTBEHHLIX  YCAYyr,  LMPPOBbLIX
06pasoBaTe/ibHbIX CEepPBUCOB;

MOHMMaHWEe OCHOBHbIX MPUHUMUMNOB PaboTbl, BO3MOXHOCTEA W OrpaHUYeHus
NPUMEHEHNS TEXHO/TOMMIN UCKYCCTBEHHOIO MHTEN/IEKTA B Pa3/INUHbIX 06M1acTsX, Hamumne
NpeAcTaBeHNA 0 Kpyre pellaeMblX 3afady MallMHHOro 06yyeHus (pacro3HaBaHWs,
Knaccugmkaumm M nNporHo3vMpoBaHus) Halnmyme npeactaB/ieHnini 06 MCrosb30BaHUK
NH(POPMALMOHHbIX TEXHOMOIMIA B Pa3/IMYHbIX MPOMECCUOHASIbHBIX Ctepax.
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TEMATUYECKOE INMNJIAHNPOBAHIVEL

10 KJ/TIACC
HanmeHoBaHMe
No KonnyecTso
pa3zenoB N Tem
n/n yacos

y4ebHOro npeameta
Pasgen 1. Linposas rpamoTHOCTb
11 KowmnbloTep - 6
YHVBEPCa/IbHOE
YCTPOWCTBO 06paboTKM
[laHHbIX

depepanbHasa paboyas nporpamma |Hgopmatmka. 10-11 knaccbl (yrny61EHHbINA YPOBEHb)

MporpaMmMHoOe CofepXKaHue

TpeboBaHMA TEXHUKN 6e30MacHOCTU U
rMreHbl Npu paboTe ¢ KOMMboTepamm
N APYrMMU KOMMOHEHTaMK LngpoBoro
OKPYXKEHMS.

[MpuHUMNBLI PaboTbl KOMMLIOTEPOB Y
KOMIMbIOTEPHbIX CUCTEM. APXUTEKTYpa
(hoH HelimaHa. MapBappackas
apxuTekTypa. ABTOMATUYECKOE

BbIMO/IHEHME NPOrpaMmbl MPOLIECCOPOM.

OnepaTnBHas, NOCTOSIHHAsA 1
[0NroBpeMeHHas namstb. O6MeH
AaHHbLIMI C MOMOLLbHO LLIVH.
KOHTponnepbl BHELLIHNX YCTPOIACTB.
MpsamMoit 4oCTyn K NamMsiTu.
OCHOBHbIEe TEH/IeHLN Pa3BUTIS
KOMMbIOTEPHBIX TEXHO/OTWIA.

OCHOBHble BUAb! AeSTENBHOCTA
0byyatoLmMXcs

AHann3npoBaTh YCNoBuUs
MCMO/Mb30BaHMSA KOMMNbHOTEpPa U ApYyrmx
AOCTYMHbIX KOMMOHEHTOB LIHPOBOro
OKPY>KEHWUS C TOUKN 3peHns TpeboBaHwit
TEXHUKM 6e30MacHOCTN U TUTVEHBI.
OnucbIBaTb COCTaBHbIE YacTy

M NPUHUMUNbI Pab0Thbl KOMMbLIOTEPOB,
MOOWNbHBIX YCTPONCTB, KOMMNbHOTEPHBIX
cuCTEM.

XapaKTepr3oBaTb KOMMbIOTEPbI Pa3HbIX
MOKONEHWIA.

ckaTb B ceTu VIHTEPHET MH(OpMaLnIO
06 0TeYeCTBEHHbIX CneuuanuncTax,
BHECLUMX BKNaj B pa3BuTue
BbIUNCANTENBbHOW TEXHUKN.

MprBOAUTL NPUMEPSI,

lepCVIBOM B COAEP>XaHUN TeMaTUYECKOro njaHnMpoBaHMA BblAENAETCA MaTepuan, KOTOprVI He ABNSAeTCA 06583aTe/IbHbIM npn N3y4eHNN N He BXOAUT B COAep>KaHUE I'IpOME)KyTO‘-IHOI7I nnn

WTOrOBOI aTTecTaluMu No NpeaMeTy.
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1.2 T[porpammHoe
obecrieyeHue

depepanbHasa paboyas nporpamma |Hgopmatmka. 10-11 knaccbl (yrny61EHHbINA YPOBEHb)

MapannenbHble BbIYUCEHMS.
MHOronpoLeccopHbIe CUCTEMBI.
CynepKommnboTepbl. PacnpeaenéHHble
BbIYNC/UTE/bHbIE CUCTEMbI U 0O6paboTKa
60/bLWINX AaHHbIX. MO6U/IbHbIE
LMPOBbIE YCTPOMNCTBA M UX POSib

B KOMMYHWKaLMsAX. BCTPOEHHbIe
KOMMbOTEPbL. MUKPOKOHTPON/EPDI.
P060TU3MpPOBaHHbIe MPOM3BOACTBA

[MporpammHoe obecrieyeHune
KOMMNbHOTEPOB 11 KOMMbHOTEPHBIX
cuctem. Buapbl nporpammHOro
o6ecrneyeHnst U NX HasHaueHwue.
OC06eHHOCTM MPOrpaMMHOro
obecreyeHnss MOBU/bHbLIX YCTPOWCTB.
[MapannenbHoe NporpaMMmpoBaHue.
CucteMHoe nporpaMmMHoe obecreyeHue.
OnepaunoHHbIe CUCTEMbI. Y TUUTbI.
[paiiBepbl yCTPONCTB. VIHCTaNNAUmMS

M AEVHCTaNNAUMS NPOrpaMMHOro
obecneyeHms.

daitnosble cucTeMbl. MpUHLMNGI
pa3MeLLEHNS 1 UMEeHOBaHUS (halinos

B AONTOBPeMeHHON NamsTh. LLIa6noHbI
AN onucaHnsa rpynn ainos.

noATBepXXaatoLLye TeHAEHL N pa3BUTUS
BbIYNC/INTENbHOM TEXHUKW.

MOACHATb CYLHOCTb NapasinesnbHbIX
BbluMCNEHNIA. Mp1BOAMTL NPUMEpSI
3aad, ANs PeLleHns KOTopbIX
MPUMEHAIOTCS CYNEPKOMMNbIOTEPHbIE
TEXHOMOTNWN UK TEXHOMOT NN
pacnpefenéHHbIX BbIYNCIEHNIA.
XapakTepn3oBaTb po60TU3MPOBaHHbIE
MPON3BOACTBA, MOBM/IbHbIE LIM(POBbIE
YCTPOWCTBA U UX PO/b B KOMMYHMKALMAX
PaboTaTb C rpaMyecknmM nHTephencom
onepauunoHHoit cuctemsl (OC),
CTaHAaPTHLIMU U CNY>KEBHbIMY
NPUNOXEHNAMM, (hainNoBbIMM
MeHepKepamu.

COOTHOCUTb BUAbI NINLEH3NI

Ha MUCMoNb30BaHKe NPOrpammHOro
obecneyveHnss U NOPALOK ero
MCNONb30BaHMSA U pacnpoCTpaHeHNS.
MprBOAUTL NPUMEPLI NPONPUETAPHOrO
1 CBOOGOAHOr0 NPOrpamMmmHOro
obecrneyeHusi, NpefHa3HaYeHHOro

ONS PeLLeHnst OAHMX M TEX XKe 3afau.
Ha3sbiBaTb OCHOBHbIE NPaBOHAPYLLEHNS,
MMetoLLMe MeCTO B 06/1aCTH
MCNONb30BaHNSA NPOrPaMmMHOro
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13. KomnbloTepHble ceTu

depepanbHasa paboyas nporpamma |Hgopmatmka. 10-11 knaccbl (yrny61EHHbINA YPOBEHb)

3akoHoaTeNbcTBO Poccuitckom
deaepaumm B 061aCTV NPOrpamMmMHOro
obecneyeHust. JIMLEH3MpPOBaHNe
MPOrpaMmmMHOro obecreyeHus 1
LMPOBLIX pecypcos. MponpueTapHoe U
cBO60OHOE NMporpaMMHoe 06ecreyeHue.
Kommepyeckoe 1 HEKOMMepPYecKoe
MCNONb30BaHME NMPOrpPaMMHOro
obecrneyeHns 1 LMDPOBbIX PeCypPCoB.
OTBETCTBEHHOCTb, YCTaHaB/MBaeMas
3aKOHOMAaTeNbCTBOM POCCUIACKONA
depepaumn 3a HernpaBoMepHoe
MCNONb30BaHME NMPOrpPaMMHOro
obecneyveHns U LUQPOBLIX PECYPCOB
[MpUHUMNLI NOCTPOEHNUA 1 annapaTHble
KOMMOHEHTbI KOMMbKOTEPHbIX CETEN.
CeTeBble NPOTOKO/bI. CeTb VIHTEpHET.
Ajpecaums B cetu VIHTepHerT.
MpoTokonbl cteka TCP/IP.

Cucrtema JOMEHHbIX UMEH.

Pa3geneHue IP-ceT Ha nogcetu

C NOMOLLbKO Macok nogceteil. CeTeBoe
afIMUHUCTpUpoBaHue. MNonyyeHmne
[AaHHbIX O CETEBbIX HACTPOMNKAX
KoMnbloTepa. NMpoBepKa Hanm4yms CBA3u

obecneyeHmns, N OTBETCTBEHHOCTb
3a HUX, NpPefyCMOTPEHHYHO
3aKoHoaTeNIbCTBOM PP,
MpakTuyeckme paboThbIL

1. VIHcTannauma n geMHcTannaums
nporpamm

[MOACHATbL NPUHLMMbLI MOCTPOEHNA
KOMIMbIOTEPHbIX CETEN.

BbISBNATL 00Lee 1 pa3nnumns

B OpraHu3auunn oKaibHbIX U
rNo6anbHbIX KOMMbIOTEPHbIX CETEN.
MprBOANTL NPUMEPbI NPOTOKO/I0B
cteka TCP/IP ¢ onpeaenéHHbIMK
hyHKUMAMN.

icrnonb3oBaTb Macku nofceTent
ans pas3ouneHns IP-ceTy Ha NoaceTw.
[MpuMeHATb NporpaMMHoe

'MpefnaraemMblii B nporpamMmMe no MHQOPMaTUKe NepedeHb NPaKTUUYECKUX PaboT SIBNSIETCH PEKOMEHAATe/IbHbIM, YYUTENb AeNaeT BbIGop NPOBeAeHNS MPaKTUYeCKUX paboT.
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14  VHpopmauroHHas
6e30MacHOCTb

depepanbHasa paboyas nporpamma |Hgopmatmka. 10-11 knaccbl (yrny61EHHbINA YPOBEHb)

Cc y3om cetn. OnpegeneHve MapLupyTa
[BVKEHWNS MaKEeTOB.

Buabl feaTensHOCTU B CETU VIHTEpPHET.
CepBucbl VIHTepHeTa.
["eOMH(hOpMaLMOHHbIE CUCTEMBI.
["e0N0KaLNOHHBIE CepBUCHI PeasibHOro
BpemeHu (Hanpvmep, fioKauus
MOOWNbHBIX TeNeOHOB, onpeseneHne
3arpy>kKeHHOCTY aBTOMarucTpanei),
WHTEPHET-TOProe/s, 6pOHMpPOBaHKe
OWNETOB M FOCTUHULL.
["ocyZapCTBEHHbIE 3NEKTPOHHbIE
cepsucbl 1 ycnyrn. CoumnanbHble CETH -
OpraHu3auus KoineKTMBHOIo
B3aMMOZENCTBNA 1 0OMeHa JaHHbIMM.
CeTeBOW 3TUKET: Mpasu/ia NoBeaeHUs

B KnbepnpocTtpaHcTee. Npobnema
MOAMMHHOCTM NOYYEHHOM
nHpopmauun. OTKPbITbIE
0bpazoBaresibHble pecypcbl
TexHOreHHble N 3KOHOMUYECKME
Yrpo3bl, CBA3aHHbIE C UCMNO/Ib30BaHMEM
MHHOPMaLNOHHO-KOMMYHUKALMOHHBIX
TexHosornin. O6Lme Npo6siemMbl 3aLLMThI
MH opMaLmn Y UHPOPMALMOHHOM
6e3onacHocTn. CpefcTBa 3alMThI
MHopMaLMK B KOMMbIOTEPAX,

obecrieyeHne 4ns NMPOBEPKU
paboToCnocobHOCTH CETW.
[MpakTuyeckme paboThl:

1. CeTeBoe agMVHUCTPYPOBaHmne

XapaKTepn3oBaTb CYLHOCTb MOHATUM
«MH(pOpMaLMOHHas 6e30MacHOCTbY,
«3aLmTa nHopMaLmm.
dopmynMpoBaTb OCHOBHbIE MpaBuia
NH(OPMaLIMOHHOI 6e30MacHOCTW.
AHaIM31poBaTh 3aKOHOAATE/IbHYIO
6a3y, KacaroLLyHCs UHPOPMAaLNOHHOM



Toro no paszaeny
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depepanbHasa paboyas nporpamma |Hgopmatmka. 10-11 knaccbl (yrny61EHHbINA YPOBEHb)

KOMMNbKOTEPHbLIX CETAX

1 aBTOMATU3NPOBAHHbIX
MH(OPMALMOHHBIX CUCTEMAX.
[MpaBoBOEe 06ecneveHme
MH(OPMaLMOHHON 6e30MacHOCTU.
ANeKTPOHHaA Unposas NOANKCH,
cepTUUUMPOBaHHbIE CaiTbl U
[AOKYMEHTbI.

[MpepoTBpalLeHne
HeCaHKLUMOHUPOBaHHOTO JOCTYnNa
K IMYHOW KOH(hMAEHUNANbHOM
MHopMaLMK, XpaHsiLLelics

Ha NepcoHa/IbHOM KOMIMbIOTEPE,
MOOWNbHBIX YCTPOWCTBAX.
BpenoHOCHOe nporpaMMHoe

obecrieyeHue 1 crnocobbl 60pbOLI C HAM.

AHTUBUPYCHbIE NPOrpammbl.
OpraHu3saumsa MIMYHOro apxmsa
NHopMaumn. Pe3epBHOE KOMMpPOBaHuUe.
[MaponbHasa 3amTa apxmBea.
LLIndposaHme faHHbIX. CUMMETPUYHbIE
N HECUMMETPUYHbIE LUNKPBI.

LLIngopbl MPOCTOM 3aMeHbl.

LLindp Liesaps. LLindp BmxeHepa.
Anroputm WngposaHus RSA.
CTeraHorpacus

6e3onacHoCTu.

[MpUMeHATL CpeacTBa 3amThbl
MH(hopmauun: bpaHaMayapsl,
aHTMBUPYCHbIE MPOrpaMmbl,
naponMpoBaHue N apXmBUpoOBaHue,
LUncppoBaHme.

[MpepoTBpaLLaThb
HeCaHKUMOHNPOBaHHbIW JOCTY
K IMYHOW KOH(hMAEHUMNANbHOM
MH(hopMaLMK, XpaHsiLLelics

Ha MepcoHa/IbHOM KOMIMbIOTEpE,
MOOWNbHBIX YCTPOWCTBAX.
MpakTunyeckme paboThl:

1. AHTUBMPYCHbIE NpOrpamMmbl.
2. LLIndppoBaHve gaHHbIX
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depepanbHasa paboyas nporpamma |Hgopmatmka. 10-11 knaccbl (yrny61EHHbINA YPOBEHb)

Pa3gen 2. TeopeTnyeckme 0CHOBbI MHDOPMAaTUKN

2.1 [pepcraeneHue
NHpopMaL K
B KOMMbIOTEPE

19

MHopmaLms, jaHHbIE 1N 3HAHWS.
HopmaLMOHHbIE NpoLecChI

B MPVPOE, TEXHWKE U 0OLLIECTBE.
HenpepbIBHbIE U AUCKPETHbIE
BE/IMYMHbI U CUrHasIbl. HeobXxoaMmMocTb
AVCKPeTM3aLmm nHpopmMaLmn,
npegHa3HauYeHHON AN XpaHeHus,
nepefaym n 06paboTKn B LMDPOBbIX
cucTemax.

[lBOMYHOE KOAMpPOBaHME.

PaBHOMepHbIe N HepaBHOMEpPHbIe KOAbl.
[ekoampoBaHue CO0OLLEHNI,
3anmncaHHbIX C NMOMOLLbIO
HepaBHOMEPHbLIX KOAO0B. Ycnosme PaHo.
[MocTpoeHne 0gHO3HAYHO
[leKoanpyeMbIX KO0B C MOMOLLbHO
nepesa. ['pach An.A. Mapkosa. EgnHULbI
N3MepPEeHUs KOMIMYeCcTBa MHopMaLnn.
ANdaBUTHLIA NOAXOL K OLEHKe
KO/IMYecTBa NH(opmaLmu.

CucTeMbl cumcneHms. Pa3BépHyTas
3anuncb LenbIX U APO6HbIX YKCer

B MO3ULIMIOHHOWN CUCTEME CUUCTIEHNS.
CBoWiCTBa MNO3ULMOHHOI 3anncuy Y1cna:
KONNYECTBO LMMP B 3anucu, npusHak
[eNMMOCTI Yncna Ha OCHoBaHue

[MOACHATbL CYLHOCTb MOHATWIA
KMH(OpMaLMA», «aHHbIE», «3HAHUSA».
Peluatb 3afja4n Ha U3MepeHve
MHopMaLMK, 3aKHOYEHHOWN B TEKCTE,
C No3unummn anmasmMTHOro Noaxoaa

(B NpeAnosioxXeHNN 0 paBHOM
BEPOATHOCTW MOSBMEHWS CUMBOJIOB

B TEKCTE).

[MOACHATL HEO6XOAMMOCTb N CYLLLHOCTb
AMCKPEeTU3aLMM NPU XpaHeHNN,
nepegaye 1 06paboTKe AaHHbIX

C NMOMOLLbKO KOMMbIOTEPOB.
[MpyBOANTL NPUMEPbI PABHOMEPHbIX

M HepaBHOMepPHbIX KogoB. Koanposath
N [EeKOAMPOBaTb COOOLLEHUS

C MCNOMb30BaHNEM PABHOMEPHbIX

M HepaBHOMEPHbIX KOZOB.

CTpouTb NPegnKCHbIe KOAb!.
Knaccnguumposatb CUCTEMbI
CUMCNeHUs.

BbINONHATL CpaBHEHME Yncer,
3arnmcaHHbIX B ABONYHON,
BOCbMEPUYHOW 1 LLIECTHaALATEPUYHOM
cucTemMax CHUCNEHUS.

OcCyLLEeCTBNATb MePeBOA YMCeN MeXay
[BOVNYHOW, BOCbMEPUYHO
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depepanbHasa paboyas nporpamma |Hgopmatmka. 10-11 knaccbl (yrny61EHHbINA YPOBEHb)

CUCTEMbI CUUCNIEHNS. ANITOPUTM
MnepeBo/a LIMoro Hncna u3 P-nuHolii
CUCTEMbI CUMCIEHUS B AECATUUHYIO.

ANropmMT™M nepeBoa KOHeYHOM P-nyHoM

Apobu B [ECATUYHYIO. ANTOPUTM
rnepeBoja Liefioro uncna ns LecatnyHoim
CUCTEMbI CHUCNEHNA B P-UYHYIO.
[MepeBOs KOHEYHOW AeCATUYHON Apoou
B P-nyHyto. [1BOMYHasA, BOCbMepUYHas
W LLIECTHaAUaTepuyHas CUCTEMBI
CUNCNEHNS, CBA3b MEXAY HUMMW.
ApudmeTnueckme onepaynu

B NMO3NLUNOHHBLIX CUCTEMAX CUUCNEHNS.
TponyHaa ypaBHOBELLEHHAsA cucTema
cumncneHus. [1BOMYHO-AecATUYHanA
cucTema cUMCneHus.

KoampoBaHue TekcToB. KoanpoBka
ASCII. OgHo6alNTHbIE KOAUPOBKN.
CraHgapt UNICODE.

Koavposka UTF-8. OnpeneneHue
MH(HOPMaLMOHHOIO0 06bEMA TEKCTOBbIX
COOOLLIEHNIA.

KognpoBaHue nsobpaxkeHunii. OueHKa
NH(HOPMaLMOHHOI0 06bEMa
rpauyeckmx faHHbIX NPU 3a4aHHbIX
paspeLleHnmn 1 rnyorHe KOaMpPoBaHMWS
LBeTa. LiBeToBble Moaenn. BekTopHoe

M LeCTHaALATEPUYHON cUcTEMaMm
CUMCNEHMS.

BbINOMHATL CNOXEHWE U BblUMTaHME
yncen, 3anMcaHHbIX B IBOVUYHON,
BOCbMEPWYHOIA 1 LLIECTHAALIATEPNYHOIA
CMUCTEMAX CUMCEHMS.

OCYLLECTBNATL KOAMPOBAHNE TEKCTOBOWA

NH(OpMaLIMKM C NOMOLLbIO
KOAMPOBOYHbIX Tab/nLL.

Onpenensitb UHPOPMALMOHHbLIA 00BEM
TEKCTOBbIX COOOLLEHWIA B pa3HbIX
KOAVPOBKaX.

Bbluncnatb pasmep LBETOBOW NaIMTPbI
MO 3HA4YeHWIO OUTOBOM rNy6OMHbI LIBETA.
OnpenensTb pasmepbl rpaPryeckmx
(halinoB NpPU N3BECTHBIX PaspeLLeHNN 1
rnybuHe KOAMpPOBaHWSA LBeTa.
Bbluncnatb MHHOPMaLMOHHBIN 06BEM
LIM(IPOBOI 3BYKO3AMNMCK Mo YacToTe
AVCKpeTU3aLmK, rnyorHe KoAMpoBaHWS
1 BPEMEHW 3armcu.
[MpakTunyecknepaboThbl:

1. AnckpeTusaumsa rpadmyeckon
UHhopmaLmn.

2. InckpeTr3aums 38yKOBO
MH(popMaLmm

29



2.2 OcCHOBbI aNre6pbl
NOTUKN

14

depepanbHasa paboyas nporpamma |Hgopmatmka. 10-11 knaccbl (yrny61EHHbINA YPOBEHb)

KoavpoBaHue. dopmatbl rpaginyecKmnx
(haiinioB. TpéxmepHas rpaguka.
®pakTanbHasa rpauka.

KognpoBaHue 3Byka. OLeHKa
MH(HOPMaLMOHHOI0 06bEMa 3BYKOBbIX
AaHHbIX NMPU 33aHHbIX YacToTe
ANCKPEeTN3aLMmM 1 paspsagHoCTy
KOAMpOoBaHUA

Anrebpa norvku. MNMoHatne
BbICKa3blBaHWA. BbICKasblBaTe/IbHble
(hopmbl (Npeamkatsl). KBaHTOPSI
CYLLECTBOBaHMSA M BCEOOLLHOCTN.
Nornyeckue onepaumn. Tabnmupl
NCTUHHOCTW. JIOTMYeCKMe BbIpaXKeHUS.
Jlornyeckne ToxaecTBa.
[lokazaTte/lbCTBO NIOrMUYECKNX TOXAECTB
C MOMOLLbO TabNNL, UCTUHHOCTMW.
Jlornyeckve onepauun 1 onepauum
HaJ, MHOXKeCTBaMW.

3aKOHbI airebpbl 10rVKK.
AKBMBa/IEHTHbIE NPeobpazoBaHUs
NOTNYECKMX BbIpXXeHWI. Jlornyeckune
YPaBHEHNSA U CUCTEMbI YPaBHEHWIA.
Jlornyeckve gyHKUMKW. 3aBUCMMOCTb
KONMYeCcTBa BO3MOXHbIX JTIOrMYECKNX
(hYHKLMIA OT KONMYeCTBa aprymeHTOB.
[MoNHbIE CUCTEMBI TOTUYECKUX

MprBOAUTL NPUMEpPbI 3NEMEHTaPHbIX

W COCTaBHbIX BbICKa3bIBaHI.

Pa3nnyatb BbICKa3blBaHWS 1 NPeanKaThbl.
YcTaHaBnMBaTb CBA3b MeXAay asirebpoi
NOTVIKN 1 TEOPUE MHOXKECTB.
BbluMCNsATb 3HAYEHUS NOTUYECKNX
BbIPXXEHWI C NOrMYECKUMMA
orepaumsMmn KOHbHOHKLAN,
AN3BIOHKLAW, UHBEPCUW, UMIINKALWN,
3KBUBAIEHLIMM.

MpoBoANTbL aHaNM3 TabanL, UCTUHHOCTM.
CTpouTtb Tabnmubl UCTUHHOCTU
NOTNYECKUX BbIPaXKEHWIA.
OcCyLLEeCTBNATb 3KBMBASIEHTHbIE
npeobpa3oBaHns NOrMYECKNX
BbIPaXXEHWI C MCNO/b30BaHWEM 3aKOHOB
anrebpbl OrnKu.

OcyLlecTBNATb MOCTPOEHME
NOTMYECKOT0 BbIPAXEHNS C JaHHOM
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2.3 KomnbroTepHas
apupmeTrKa

depepanbHasa paboyas nporpamma |Hgopmatmka. 10-11 knaccbl (yrny61EHHbINA YPOBEHb)

hyHKLMIA.

KaHoHWYeckne hopmbl NIOrMYECKMX
BblpaXeHuiA. CoBepLLEHHbIe
[IN3BIOHKTMBHbIE U KOHBLIOHKTUBHbIE
HOpPMaJibHble (DOPMbI, aITOPUTMbI UX
MOCTPOEHNA MO Tabsnue NCTUHHOCTU.
Jlornyeckume anemeHTbl B COCTaBe
KomnbroTepa. Tpurrep. Cymmarop.
MHoropaspsgHblii cymmarop.
[TOCTpOEHME CXeM Ha JIOTMYECKNX
3/1eMeHTax Mo 3alaHHOMY JIOrMYECKOMY
BbIpaXKEHWUIO. 3annchb IOrMYECKoro
BbIPaXXeHWs MO IOrMYECKOI CXeMe.
MWKpOCXeMbl 1 TEXHOMOTUA UX
MPoM3BOACTBa

MpencTaBneHve LenbiX YACe B NamMATy
KomnbtoTepa. OrpaHMYeHHOCTb
AmnanasoHa ymcen npy orpaHnyeHnm
KOnM4yecTBa paspagos. [NepenosnHeHve
paspafHOM CeTKW. be33HaKoBble U
3HaKOBble [aHHble. 3HAKOBbIN OUT.
[JBOVYHbBIA JOMOMHUTENbHBIN KOJ,
OTpULATESNTbHBIX YKCeN.

[Mo6MTOBbIE NOrMYecKne onepaumm.
Jlornyecknia, apugmeTUYecKnin n
UMKNnYeckmnin casurun. LLndgposaHmne

TabnnUen UCTUHHOCTU W ero
YMPOLLEHNE.

Pewatb NpocTble NOrMyeckmne
YPaBHEHMWSI U CUCTEMbI YPaBHEHWIA.
XapaKTtepr3oBaTb /IOrMYecKue
3/1IEMEHTbI KOMMNbIOTEpA.

[MOACHATL YCTPOMCTBO CyMmaropa

N TpUrrepa.

3anncbiBaTh /TIOrMYECKOE BbIpaXKeHMEe
MO /IOrNYECKOM CXeMme.

CTpouTb CXEMbI Ha IOTNYECKNX
afeMeHTax Mo 3aaHHOMY /1I0rM4eckomy
BbIP&XKEHUIO.

MpakTunyeckne paboThl:

1. MocTpoeHne 1 aHanm3 Tabnuy,
WCTWHHOCTY B Tab/MYHOM npoLeccope
[MonyyaTb BHYTPEHHee NpeacTaB/ieHne
LLeNbIX U BELLECTBEHHbIX YMCen

B NamsT KOMMNbOTEPA; ONPeAensTh

M0 BHYTPEHHEMY KOAY 3Ha4YeHne yuncna.
XapaKkTtepr3oBaTb 6e33HaKOBbIE U
3HAKOBbIE JjaHHbIE.

MoACHATb NOPSAOK BbINOTHEHMS
apuhmMeTUYECKNX Onepaumii ¢ Lenbimm
W BELLECTBEHHBLIMM YKCaMK

B MpoLieccope.

MpVMeHATL NOBUTOBbIE NOTMYECKMNE
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depepanbHasa paboyas nporpamma |Hgopmatmka. 10-11 knaccbl (yrny61EHHbINA YPOBEHb)

C NOMOLLLbKO MOBUTOBON OMnepauum
«ucKnovatoulee UJ».

MpeacTaBneHye BELLECTBEHHbIX YNCEN

B MNamsTK KOMMNbOTEpa. 3Havallas 4acTb
M NOPAAOK Yncna. JuanasoH 3Ha4YeHuI
BELLLECTBEHHbIX uncen. Mpobnembl
XPaHEHNS BELLLECTBEHHbIX YKMCen,
CBSA3aHHble C OrpaHMyYeHneM KONMYecTsa
pa3psgoB. BbinonHeHWe onepawuii

C BELLECTBEHHbIMW YmCIaMu,
HaKOM/EeHNEe OLLUMOOK MpPU BbIYNCIEHUAX

Pasaen 3. ANrop1MTMbl 1 NPOrpamMmmmnpoBaHme

3.1 BsegeHue
B NporpaMMupoBaHue

16

OnpepaeneHne BO3MOXHbIX Pe3y/bTaToB
paboTbl NPOCTENLLIMX anropMTMOB
yNpaB/eHNS UCMOMHUTENAMM U
BbIUNCNNTENbHBIX aNrOPUTMOB.
OnpeaeneHne NCXOAHbIX JaHHbIX,

MPU KOTOPbIX aNrOPUTM MOXET AaTb
TpebyeMblil pe3ynbTar.

OTanbl pelleHns 3a4a4 Ha KOMMbHOTEpe.
NHCTpyMeHTaNbHblE CPeACTBa:
TPaHCNATOP, OTNAAUVIK,
NPOGUANPOBLLMK. KoMnuasums

W VHTEPMPETaLIMS NPOrpamm.
BupTyanbHble MaLLIUHbI.
NHTerpmpoBaHHas cpefa paspaboTKu.

onepauum.
XapakTepn3oBaTb NpeacTaB/eHne

1 XpaHeHWe B NamATU KOMMNbOTepa
BELLLECTBEHHbIX UMCen.

[OSACHATb NPUUMHBI HAKOMIEHUS
OLLUMGOK NP BbIYMCNIEHUSX

C BELLIECTBEHHbIMI YMCaMM.
MpakKTnyeckne paboThbl:

1. V3yyeHne nopaspsiAHOro MalLUHHOIO
npeAcTaBNeHNUs LENbIX 1 BELLECTBEHHbIX
umcen

BbISICHATL pe3ynbTaT paboTbl
anropuTMa ans UCNoNHUTENSs

MPW 3a[jaHHbIX NCXOAHbIX JaHHbIX,
onpeensiTb BO3MOXHbIE UCXOHbIE
[aHHble N5t U3BECTHOIO pe3ynbTaTa.
Mpu1BOANTL NPUMEPbI ANFOPUTMOB,
coflepXKalLlmX nocnefoBaTeNbHbIe,
BETBALLMECS U LIMKINYECKIE CTPYKTYpbL.
AHaNN3MPOBaTb LMKINYECKUE
anropuTMbl 11 UCMONHUTENS.
BblAensTh aTanbl peLleHns 3afaum
Ha KOMMbIOTEpE.

[OSACHATL CYLHOCTb BblAENEHHbIX
3Tanos.
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depepanbHasa paboyas nporpamma |Hgopmatmka. 10-11 knaccbl (yrny61EHHbINA YPOBEHb)

MeTo/bl OTNafKM NPorpaMm.
lcnonb3oBaHne TpacCMpPOBOYHBIX
Tabnmu,. OTNagouHbIv BbIBO,
[MoLaroBoe BbIMOIHEHME NMPOrpaMmMbl.
Toukn ocTtaHoBa. MPOCMOTP 3HAYEHWIA
nepeMeHHbIX.

A3bIK nporpammunposaHns (Python,
Java, C++, C#). Tunbl faHHbIX:
LIeNOYUNCIEHHbIE, BELLECTBEHHbIE,
CUMBO/IbHbIE, IOTNUYeckre. BeTBneHus.

CnoxHble ycnosus. LIMKnbl C yCNoBrEM.

LIMK/Ibl MO NepeMeHHON.
B3anmo3aMeHAeMOCTb PasINyHbIX
BUAOB LMK/IOB. VIHBapuaHT LpKna.
CocTaB/ieHMe LMKa ¢ UCrosib30BaHEM
3apaHee onpefenéHHoro nHeapmaHTa
LIMKIa.

[ OKyMeHTUpOBaHVe nporpamm.
icnonb3oBaHne KOMMEHTapPUEB.
[MoAroToBKa onucaHns NporpaMmb

N MHCTPYKLMKN AN M0/b30BaTeNs.
ANropuTMbl 06paboTKN HaTypasibHbIX
yumcen, 3anmMcaHHbIX B MNO3NLMOHHbIX
crcTemMax CUMCNeHNs: pas3breHne
3anucy Yncna Ha oTAesbHble Udpsbl,
HaxoX/eHne CYMMbI 1 MPOn3BeAeHUs
UMp, HaXoXKaeHe MaKCUMabHOM

OTnaxneaTb NPOrpaMMbl ¢ MOMOLLbHO
TPaccMpOBOYHbIX TabNLY

M C MCNOMb30BaHMEM BO3MOXXHOCTENA
OT/NafunKa cpefbl MPorpaMmm1poBaHms.
CocTaBnsTb AOKYMEHTALMIO

Ha nporpammy.

Pa3pabaTblBaTb 1 peann3oBbIBaTb

Ha A3blKe NPOrpaMmmm1poBaHIS
anropuTMbl 06paboTKN LIENbIX Ymncen,
B TOM ymcrie nNepebopHble anropuTMbl.
Pa3pabaTblBaTb NPOrpaMmmbl

07151 06pab0oTKMN AaHHbIX, XPaHALLMXCS
B TEKCTOBbIX (paiinax.

MpakTunyeckne paboThbl:

1. BblgeneHve n obpaboTKa umdp
LLeNoro Yncna B pasnMyHbIX cucTemMax
CUMCNEHMS C UCMONb30BAHMEM OnepaLii
LLeN0YMCNIEHHON apudIMeT VK.

2. PelleHvie 3aga4 MeT040M Nepebopa.
3. O6paboTKa AaHHbIX, XPaHALLMXCS

B (harinax
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3.2 BcnomoraTesibHble
aNropnTMbl

depepanbHasa paboyas nporpamma |Hgopmatmka. 10-11 knaccbl (yrny61EHHbINA YPOBEHb)

(MUHUMaIBHO) LMpbI.

HaxoxgeHve Bcex NpoCTbIX Ynces

B 3a[j@aHHOM [mana3oHe. [peacTasieHme
ymcna B Buge Habopa nNpocTbIX
COMHOXUTENEN. ANTOPUTM ObICTPOrO
BO3Be/ieHNS B CTeMeHb.

O6paboTKa AaHHbIX, XPaHALLMXCS

B (hairiax. TeKCTOBbIE M ABONYHbIE
(haiinibl. PainfioBble NepemMeHHble
(thainnoBble ykasaTtenun). YUTteHne

13 paitna. 3anunck B haiin

Pa3bveHne 3aa4v Ha nopazagauu.
Mognporpammsbl (Npoueaypbl 1
(hyHKLMK). Pekypcus. PeKypcuBHbIe
06beKTbI ((hpakTanbl). PeKypcuBHbIe
npoueaypbl U PYHKLAN.
licnonb3oBaHWe CTeKa ana opraHu3auum
PEKYPCUBHbIX BbI30BOB.

icnonb3oBaHWe CTaHAapTHOWA
OM6/IMOTEKM A3bIKa MPOrpaMMUpPOBaHmS.
[MoaknoveHne 6nbnnoTek
MoANpPOrpaMmM CTOPOHHMX
npounssoautene. MogynbHbIA NPUHLMN
MOCTPOEHUSA MPOrpamm

Pa3buBaTb 3a4a4y Ha nogzagaudu.
OopmMnATb NOrMYecKn LLeNoCTHbIE
MW NOBTOPAOLMECS (DparMeHTbI
nporpaMMbl B BiAe MoANporpamMm.
MOACHATb CYLHOCTb PEKYPCUBHOMO
anropuTMa.

HaxoauTb peKypcuBHbIE 06BLEKTDI
B OKPY>KatoLLeM Mupe.

OnpefensTtb pe3ynbTaT paboThbl
MPOCTOro PEKYPCMBHOIO a/lropuUTMa.
icnonb3oBath CTaH4apTHbIe
616/IMOTEKN NOAMNPOrpamMm A3blka
NporpaMmmmnpoBaHunsi, GnbMoTeKm
CTOPOHHUMX MPOU3BOANTENEN.
MpUMEHATb MOAY/bHbLIN NPUHLMN
npun pa3paboTKe NPorpaMmm.
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depepanbHasa paboyas nporpamma |Hgopmatmka. 10-11 knaccbl (yrny61EHHbINA YPOBEHb)

MpakTuyeckme paboThl:

1. Vicnonb3oBaHne nognporpaMmm
cTaHAapTHOM 6UBNMOTEKM A3bIKa
NporpaMMnpoBaHus.

2. PaspaboTka nognporpamm.

3. PekypcurBHbIe noAnporpammei.

4. MoaynbHbIN NPUHLMN NOCTPOEHMUA

nporpamm
3.3 YucneHHble MeToAbI 5 YncneHHble MeTogbl. TOYHOE 1 [MOACHATL NPUHLMMNbI PabOTI

NPUBNKEHHOE pPeLLeHNs 3aaaun. YMC/IEHHbIX METOAOB, PasHULY
YncneHHble METOAbI PeLLeHus MEeXAY TOYHbIM M NPUOIKEHHBIM
YpaBHEeHWi: MeTO nepebopa, MeTos, PeLUEHNSAMN BbIYUCTUTENBbHBIX
MOIOBUHHOTO AeneHuns. MNpubnmkéHHoe  3adau.
BbIYMC/IEHNE L/IVH KPUBbIX. Pa3pabatbiBaTb U OTN@KNBATb
BbluncneHve niowagein quryp c nporpamMmbl, peasnsytoLime
MOMOLLIbKO YNC/IEHHbIX METOAOB (METOL  YMC/IEHHbIE METO/bI PeLLeHNS
MPSAMOYTO/IbHUKOB, METOZ TpaneLuuii). ypaBHeHU, NPUGIMKEHHOE
[Monck Mmakcmyma (MUHUMYMA) BbIYMC/IEHNE A/IMH KPUBbIX
(hYHKLUM OQHOW NepeMeHHOn MeTO4OM 1 nJowasei uryp, nouMcK MakcuMmyma
MOMNOBUHHOIO [ieNeHns (MUHMMYMa) (DYHKLMW OfHOWA

nepeMeHHOM.

[MpakTunyeckme paboThl:

1. YwncneHHoe peLLeHne YypaBHEHWA.
2. MpnbnM>KEHHOE BbIYKCNEHNE [/IMH
KPUBbIX U NnoLagen quryp.

3. Mounck makcumyma (MUHUMYMa)

PyHKLMN
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3.4 AnropuTmbl 06paboTKu
CUMBO/IbHbIX JaHHbIX

3.5 Anroputmbl 06paboTKu
MaccuBOB

5

10

depepanbHasa paboyas nporpamma |Hgopmatmka. 10-11 knaccbl (yrny61EHHbINA YPOBEHb)

O6paboTKa CUMBOJIbHBIX AaHHbIX.
BCTpoeHHble (yHKLMM A3blKa
NporpamMMmMpoBaHuns Ans 06paboTKu
CYMBOJIbHbIX CTPOK. ANITOPUTMbI
06paboTKN CUMBOJIbHbIX CTPOK:
MOACYET KOMMYECTBA NOSB/IEHWIA
CVYMBO/1a B CTPOKe, pa3bneHne CTPOKK
Ha cnoBa no npo6esibHbIM CUMBOAM,
MOWCK NOACTPOKM BHYTPY AaHHOM
CTPOKM, 3aMeHa HafleHHON NOACTPOKU
Ha ApYyryto CTPoKy. I"eHepauus Bcex
C/I0B B HEKOTOPOM asihaBuTe,
Y0B/IETBOPSAIOLLMX 38faHHbIM
orpaHuyeHusm. MpeobpasoBaHKe yncna
B CMMBOJIbHYHO CTPOKY ¥ 06paTHO

MaccuBbl 1 MocnefoBaTeIbHOCTY
yuncesn. BbiuncneHve 06006LLEHHbIX
XapaKTepuUCTKK 3/IEMEHTOB MaccuBa
WX YMC/IOBO MOC/NEA0BATENNIHOCTU
(CyMMbI, Npou3BefeHNs, CpegHero
apuUPMeTNYECKOro, MUHUMASIbHOTO
M MaKCMMa/IbHOT O 3/1EMEHTOB,
KO/IMYeCTBa 3/1eMEHTOB,

\cnonb3oBaTh BCTPOEHHbIE PYHKLIMM
13blKa NPorpaMMmnpPoBaHns

07151 06paboTKN CUMBOJIbHBIX CTPOK.
Pa3pabaTbiBaTb 1 OT/aXMBaTb
MporpaMmbl, peain3ytoLLme TUNoBble
anIropuTMbl 06pabOTKN CUMBO/bHbIX
[aHHbIX Ha BbIOPaHHOM A3blKe
MporpaMmmmpoBaHus.
[Mpeobpa3oBbIBaTh YMCNa

B CMMBO/IbHYHO CTPOKY M 06paTHO.
MpakTunyeckme paboThl:

1. NMocrMBONbHas 06paboTKa CTPOK.
2. ObpaboTKa CTPOK

C UCMONb30BaHMEM (DYHKLMI
cTaHAapTHOW 6UBNMOTEKM A3bIKa
NporpaMMy1poBaHus.

3. 'eHepauua Bcex Cnos,

YA0B/e TBOPAOLLMX 3a4aHHOMY
YCIOBUIO

MprBOANTL NPUMEPBI OAHOMEPHbIX
1 ABYMEPHbIX MacC/BOB.

MprBOAUTL NPUMepbI 3a4aY

3 NOBCEAHEBHOM XKN3HMW,
npegnonarakoLwmx UCrosb3oBaHue
MacC/BOB.

Pa3pabaTbiBaTb 1 OTaXMBaTb
MporpaMmbl, peain3ytoLLme TUNoBble
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Toro no paszaeny

44

depepanbHasa paboyas nporpamma |Hgopmatmka. 10-11 knaccbl (yrny61EHHbINA YPOBEHb)

Y[0BNEeTBOPAKOLWMNX 384aHHOMY
YCNOBUIO). JINHENHbIA NOUCK
3a[JaHHOr0 3Ha4YeHNs B Maccuee.
CopTupoBKa 0/HOMEPHOro Maccusa.
[MpocTble METOAbI COPTUPOBKM
(MeToz ny3blpbka, METOA Bblbopa,
COPTUPOBKA BCTaBKamMm).
CopTnpoBKa CNNAHNEM.

BbIcTpas copTupoBKa maccuea
(anroput™ QuickSort).

[JBOVYHbIA MOUCK B OTCOPTUPOBAHHOM
maccuBe.

[ByMepHble MaccuBbl (MaTpuLLbl).
ANropnTMbl 06paboTKN ABYMEPHbIX
MacCVBOB: 3ano/IHeHNe ABYMEpPHOro
4MCMNOBOro0 MaccuBea Mo 3afaHHbIM
npasuiam, NOUCK 3/1eMeHTa

B IByMEepHOM MaccuBe,

BbIYMC/IEHNE MaKCUMyMa (MUHUMYMA)
N CYMMbI 3/1eMEHTOB ABYMEPHOI0
MaccuBsa, nepectaHoBKa CTPOK

1 CTONBLOB ABYMEPHOIO MaccumBa.
Pa3paboTka nporpamm [ peLleHus
MPOCTbIX 38434 aHam3a LaHHbIX
(ouncTKa AaHHbIX, Knaccugumkaums,
aHann3 0T KNOHEHWIA)

a/IrTOPUTMbI 06pabOTKN OLHOMEPHbIX
N ABYMEPHbIX MacCUBOB, Ha BbIGPaHHOM
A3bIKe NPOrpaMmmm1poBaHus.
PaspabaTbiBaTb NporpaMmbl

[ peLleHns NPOCTbIX 3aa4 aHanm3a
[aHHbIX.

MpakTuyeckme paboThl:

1. 3anonHeHne maccumBa.

2. BbluncneHme 0600LLEHHBIX
XapakTepucTukK maccmsa (41CnoBoK
nocnefoBaTeNbHOCTW).

3. MOUCK MUHUMa/ILHOTO
(MakcMMasibHOro) anemeHTa B Y/C/NOBOM
maccuBse.

4. JINHeNHbIN NOWUCK 3ajaHHOr0
3HayeHuns B Maccuee.

5. [1poCTble METOAbI COPTUPOBKM
maccysa.

6. bbiIcTpas copTUPOBKa Maccuea.

7. IBONYHbBIA NOUCK.

8. O6paboTka MaTpuL,

9. AHa/IM3 faHHbIX
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Pasgen 4. M'HhopMaLNOHHbIE TEXHOIOM NN

41 O6paboTKa TEKCTOBbIX
[OKYMEHTOB

4.2 AHa13 faHHbIX

6

depepanbHasa paboyas nporpamma |Hgopmatmka. 10-11 knaccbl (yrny61EHHbINA YPOBEHb)

TeKCToBbIN Npoveccop.
PefakTupoBaHue 1 (hopmaTupoBaHue.
[MpoBepka oporpapuin 1 rpammaTuKu.
CpepcTBa nomcka v aBTo3ameHbl

B TEKCTOBOM MpPOLIECCOpe.
icnonb3oBaHue CTUen.
CTpPYKTYp1pOBaHHble TEKCTOBbIE
[AOKYMeHTbl. CHOCKW, OrnaBfieHue.
KonnektnsHasa paboTta ¢ JOKyMeHTaMW.
IHCTPYMEHTbI peLieH3MpoBaHus

B TEKCTOBbIX npoueccopax. ObnayHble
cepsucol. [enosas nepenvcka. Pedepar.
[MpaBuia UMTUPOBAHNSA UCTOUHMKOB U
othopMieHns 6UbMOTrpanUecKmx
ccbinok. OhopmsieHNe CnncKa
nutepatypbl. CTaHaapThl
6nonmorpadIMyecKmx onncaHuii.
3HaKOMCTBO C KOMIMbHOTEPHON BEPCTKOM
TekcTa. TexHN4Yeckue cpeAcTsa BBOAA
TekcTa. CreynannsnpoBaHHble CpeacTBa
pefaKTMPOBaHNA MaTeMaTUYECKNX
TEKCTOB

AHanmn3 gaHHbIX. OCHOBHbIE 334K
aHa/mM3a AaHHbIX: NMPOrHO3MPOBaHWE,
Knaccupukaums, Knactepumsaums,
aHaIM3 OTK/TOHEHWIA.

Pa3pabatbiBaTb CTPYKTYPY AOKYMEHTA.
icnonb3oBath CpeacTBa aBTOMaTU3aLmm
Npy CO34aHMKN JOKYMEHTA.

[MpyMeHATL NpaBuia LMTUPOBaHNSA
MCTOYHWNKOB 1 OPOPMIIEHUSA
o6rnbnmnorpanyecKnx CChbisok.
[MprHMMAaTb yYacTune B KONEKTUBHOW
paboTe Hag AOKYMEHTOM.

BbINONHATL HAG0OP U NPOCTYHO BEPCTKY
MaTeMaTUYeCcKnX TEKCTOB.
MpakTunyeckmne paboThl:

1. BépcTKa OKYMEHTOB

C MaTemMaTUYeCcKUMn popmynamu.

2. MHOrocTpaHuyHble JOKYMEHTbI.

3. KonnekTwuBHas paboTa

C AOKYMeHTamu

MpuBOAUTL NPUMEPBI 3a[a4 aHaNM3a
OaHHbIX.

MosICHATL Ha NpKMepax
nocnefoBaTeNbHOCTb PELLIEHNs 3aaay
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depepanbHasa paboyas nporpamma |Hgopmatmka. 10-11 knaccbl (yrny61EHHbINA YPOBEHb)

[MocnenoBaTenbHOCTL peLleHns 3ajau
aHa/M3a AaHHbIX: CO0p NEepPBUYUHBIX
[AaHHbIX, 04YNCTKA M OLIeHKa KayecTsa
[aHHbIX, BbI6OP M/1Uv NOCTPOeHME
Mogenu, npeobpasoBaHne faHHbIX,
BU3yasin3aLmns AaHHbIX, MHTepnpeTaums
pe3ynbTaTtoB. MporpamMmmHble cpeacTBa
N MHTEPHET-CEePBUCHI AN 06paboTKM

N NMpeLCcTaBneHns faHHbIX. bonbLine
JaHHble. MallnHHOe 06y4eHue.
VHTennekTyaNnbHblii aHa/IM3 [aHHbIX.
AHanu3 gaHHbIX C NOMOLLbIO
3NIEKTPOHHbIX Tabunuy, BbluncneHve
CYMMbI, CpefiHero apupmMeTyecKoro,
Han60NbLLEro (HaMMEHbLLIEr0) 3HaYEHWS
AmnanasoHa. BblumcneHve
Ko3(hpuLmeHTa Koppenaummn aByx psgos
AaHHbIX. [ToCTpoeHNe cToNbuyaThbIX,
NNHEeYaTbIX N KPYroBbIX AuarpaMm.
[MocTpoeHue rpainkoB DYHKLUMNA.
Mof6op NMHWM TPeHAa, peLLeHne 3aaay
MPOrHO3MPOBaHUSA.

YncneHHoe peLleHre ypaBHeHWi

C NOMOLLbO Nog6opa napameTpa.
OnTMM3aLna Kak NOUCK Hany4Llero
peLleHns B 3a[laHHbIX YC/OBUAX.
Llenesas (yHKUMA, OrpaHNYeHNS.

aHann3a JaHHbIX.
Pewlatb NpocTble 3aa4n aHanmsa
[AHHbLIX C NMOMOLLbHO 3N1EKTPOHHbIX
Tabnmu,

icnonb3oBaTb COPTUPOBKY M (PULTPLI.
cnonb3oBath CpefcTsa AenoBoi
rpauky Ana HarngagHoro
NPeACcTaBNeHNs faHHbIX.

PeLuatb NpPoCTble PacyYETHbIE U
ONTUMN3ALNOHHBIE 38[1a4l C MOMOLLIbIO
3MIEKTPOHHbIX Tabnmu,
[MpakTunyecknepaboThbl:

1. AHann3 gaHHbIX C MOMOLLbIO
3NeKTPOHHbIX Tabuu,

2. HarnsgHoe npeacTasneHne
pe3yNbTaTOoB CTaTUCTMNYECKON
06paboTKM AaHHbIX B BUAE Anarpamm
CpefcTBaMu pelakTopa 31eKTPOHHbIX
Tabmu,

3. Mopbop nMHUK TpeHaa,
MPOrHO31poBaHue.

4. YncneHHoe peLLeHie ypaBHEHNI

C NOMOLLBI0 NoA6opa napameTpa.

5. PelleHve 3ajay onTumMumsalunm

C NOMOLLBH0 3MEKTPOHHBIX Tabuy,
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depepanbHasa paboyas nporpamma |Hgopmatmka. 10-11 knaccbl (yrny61EHHbINA YPOBEHb)

JokanbHble 1 rnobasbHbIA MUHUMYMbI

LieneBoli hyHKUMW. PellieHne 3a1au
ONTUMM3ALUN C NOMOLLbHO

3NIEKTPOHHbIX TabuL,
Toro no pasgeny 14
Pe3epBHOE Bpems 14
OBLEE KOTMYECTBO 136

YACOB 10 NPOIrPAMME
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11 KNNACC

HanmeHoBaHMe

No Konunyectso
yacoB

pa3fenoB 1 TeMm

n/n
y4ebHOro npeameta

depepanbHasa paboyas nporpamma |Hgopmatmka. 10-11 knaccbl (yrny61EHHbINA YPOBEHb)

MporpaMmMHoOe CofiepXKaHue

Pa3gen 1 TeopeTnyeckne OCHOBbI MH(OPMATUKK

11 WHdopmaums 10
N NHOPMALMOHHbIE
npouecchbl

TeopeTnyeckne nNoaxodbl K oLeHKe
KO/IMYecTBa NH(opmaLmu.

3aKOH agAMTUBHOCTM MH(OpMaLUK.
®opmyna Xaptaun. VHpopmaums u

BEPOATHOCTL. Popmyna LLIeHHOHa.

ANTOPUTMbI CXKaTUA JaHHbIX.

Anroputm RLE. Anroputm XaggmaHa.

Anroput™m LZW. Anroputmbl cxxatus
[laHHbIX

C NOTepsIMA. Y MeHbLUEHWE TNYyOUHbI
KoanpoBaHuA LBeTa. OCHOBHbIE NAEN
anropntmos cxatusa JPEG, MP3.
CKopocCTb nepefayu AaHHbIX.
3aBNUCUMOCTb BpPeMeHU nepeaayn

OT MH(hOPMaLMOHHOIo 06bEMa AaHHbIX
N XapaKTepUCTUK KaHana CBA3W.
[MPUYNHBI BO3HUKHOBEHWSA OLUMOOK
npwn nepefaye gaHHbIX. Kogpl,
Mo3BO/IAOLLIME 0OHAPY>KMBATb U
MCNPaBNATb OLLUMOKN, BO3HMKAKOLLME
npun nepefaye gaHHbIX. PaccToaHue
XammMmuHra. KoguposaHue

OCHOBHble BUfbl AEATENBHOCTM
0byyaroLmMXcs

XapakTtepn3oBaTtb pas/inyHble
TeopeTUYecKme Noaxoabl K OLeHKe
KONmMyecTBa NHpopMaumm.

OnucbIBaTh U3yyaemble airoOpUTMBbI
CXXaTusA faHHbIX, CPaBHMBATD
pe3ynbTaTbl X paboThl.

PeLuaTb 3afauv Ha onpeaeneHve
BpeMeHU nepeaayn [aHHbIX Mo KaHany
CBA3M C 13BECTHbIMM XapaKTepUCTUKaMM.
MOACHATb NPUHUMMbI 06HAaPYXXeHNs

M MCMpaB/ieHNs oWMOOK Mpu nepegade
AaHHbIX C MOMOLLbIO
MOMeX0YCTONYMBBIX KOAOB.

[MOACHATL 3HAYEHWE MOHATUN
«CUCTEMA», «MOACUCTEMAY,
«CUCTEMHbIN 3PDEKT,

«yrpaB/ieHVe»; 3Ha4YeHne 0bpaTHOM
CBA3N 418 AOCTUDKEHUA Lienn
ynpaBneHus.
[MpakTunyecknepaboThbl:

1. C>KaTwue AaHHbIX C MOMOLLbO
anropuTma RLE.
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12 MogenvposaHue

depepanbHasa paboyas nporpamma |Hgopmatmka. 10-11 knaccbl (yrny61EHHbINA YPOBEHb)

C noBTOpeHNeM 6utoB. Kogpl
X3MMUHra.

Cuctembl. KOMMOHEHTLI CUCTEMbI U UX
B3aMogencTeue. CUCTEMHBIN 3(deKT.
YnpaBneHve Kak MHDOPMaLOHHbIA
npouecc. ObpaTHas CBA3b

Mogenu n mogenuposaHue. Llenb
MOAeNMpoBaHnA. ALEeKBaTHOCTb
MOZENN MOLENMPYEMOMY OOBEKTY U/IN
npoLieccy, Luenm MoaenMpoBaHus.
dopmanmsauna NpUKNagHbIX 3a4au.
[MpencTaBneHne pesynbTaToB
MOZEeNNpoBaHns B BUAe, YA0OHOM

[NA BOCMNPUATUA YENI0BEKOM.
["padmyeckoe npefcTasneHne faHHbIX
(cxembl, TabMUpl, rpagukm).

["pacpbl. OCHOBHbIE MOHATUA. Buabl
rpagos. OnucaHve rpagos ¢ NOMOLLLH
MaTpuL, CMEXXHOCTW, BECOBbIX MaTpuL,
CMNCKOB CMEXHOCTU. PeLleHne
ITOPUTMUYECKMX 3a4a4, CBA3aHHbIX

C aHann3om rpados (NOCTPOeHue
ONTUMA/ILHOIO NYTU MeXay
BepLUMHaMK rpadia, onpeaeneHve
KONMYECTBa Pas3/IMYHbIX NMyTenh Mexay
BepLUMHAMN OPUEHTUPOBAHHOIO
aLUMKINYecKoro rpaga).

[Jepesbsa. BuHapHoe aepeso. [epesbs

2. C>KaTwue faHHbIX C MOMOLLbHO
anropyuTmMa XadpmaHa.

3. C>KaTue faHHbIX C NoTepAMuU
(anropuTmbl JPEG, MP3).

4. TTomexoyCTOiuMBbIE KOAbI

Onpefenstb NOHATUA <MOJENbY,
«MOJe/IMpOBaHNE.
KnaccuuumpoBaTb Moaenm

Mo 3aJaHHOMY OCHOBaHMUIO.
OnpefensTs Lenb MOAENNPOBaHMS

B KOHKPETHOM C/yu4ae.

[PUMEHATL aNIrOPUTMbI HAXOXKAEHWS
KpaTyanLmx nyTein mexxay BepLivHamm
OpPWMEHTUPOBAHHOIO rpada.
[MPUMEHATL aNrOpUTMbI OMpeseseHuns
KONMYECTBa Pas3/IMYHbIX NMyTer Mexay
BepLUMHAMW OPUEHTUPOBAHHOIO
aUMKINYecKoro rpaga.

[MpyBOANTL NPUMEPBI UCNOb30BaHMS
[epeBbeB 1 rpadoB Npy onucaHum
0OBLEKTOB 1 NPOLLECCOB OKPY)KaOLLLEro
Mupa.

CTpouTb fepeBo nepebopa BapnaHToB.
XapakTtepun3oBaTtb Urpy Kak Mogesb
HEKOTOPOIA CUTyaumu.

[aBatb onpefenieHve BbINTPbILLIHOM
cTpareruu.
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Toro no pasgeny
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depepanbHasa paboyas nporpamma |Hgopmatmka. 10-11 knaccbl (yrny61EHHbINA YPOBEHb)

noucka. Crnocobbl 06xo/a aepesa.
MpencraBneHve apuOMeTUYECKNX
BbIpaXXeHWI B BUe [epesa.
[VCKPEeTHbIe UIPbl ABYX UIPOKOB

C MOo/IHOW MHopMaumeid. MocTpoeHune
[epesa nepebopa BapuaHToB, OMNMcaHme
cTpaTerum urpbl B TabSIMUYHON (hopMme.
BbINrpbILWHbIE M NPOUTPbILLHbIE
No3uuun. BbINrpbILWHbIE CTPATErnn.
CpefcTBa UCKYCCTBEHHOMO MHTEN/IEKTa.
CepBu1Cbl MaLLIMHHOIO NepeBofa U
pacrno3HaBaHusa YCTHOWN peyn.
KOrHUTVBHbIE CEpBYCHI.
NaeHTurKaums n nomck
N306paXKeHNIA, pacrno3HaBaHue N,
Camoob6yyaroLmecs CUCTEMBI.
CKYCCTBEHHbIN MHTENNEKT

B KOMMbIOTEPHbIX MUrpax.
icnonb3oBaHne MeTOL0B
MCKYCCTBEHHOI O MHTE/N/IEKTA

B 00yyatoLLMX CUCTEMAX.
licnonb3oBaHme MeTo0B
MCKYCCTBEHHOIO MHTE/N/IEKTA

B POGOTOTEXHUKE. VIHTEPHET BELLEN.
MepcneKkTMBLI Pa3BUTUSA
KOMMbIOTEPHbIX MHTENNIEKTYaNIbHbIX
cucTeM. HepoHHbIe ceTu

OnucbIBaTh BbIMIPLILLHYHO CTPaTernto
B 3a/laHHON UrPoOBOW CUTyaLuK

B (hopMe [epeBa UK B TabNNYHOM
(hopme.

[MOACHATb NOHATUSA UCKYCCTBEHHbIN
VHTENNIEKT», «MalIMHHOE 00YyYeHue.
[MpvBOANTL NPUMEpPbI 3a4ad,
peLlaeMbIX C MOMOLLbIO
NCKYCCTBEHHOI O MHTEN/IEKTA.
[MpakTunyecknepaboThbl:

1. TTOMCK BbINTPLILIHON CTpaTernm

B WUrpe C NOJHON MHopmaLme.

2. CpecTBa UCKYCCTBEHHOIO
NHTeNneKTa
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depepanbHasa paboyas nporpamma |Hgopmatmka. 10-11 knaccbl (yrny61EHHbINA YPOBEHb)

Pasaen 2. ANropMTMbl 1 NPOrpamMmmmnpoBaHme

2.1  2nemMeHTbl Teopum
aIrOpPUTMOB

2.2  ANropuUTMbI
N CTPYKTYpPbI AaHHbIX

6

28

dopmanmsaunsa NOHATNS anropuTmMa.
MalunHa TbropUHra Kak
YHMBepca/bHas MOZEe/b BbIYMUCEHWIA.
Te3nc Yépya-ToropuHra.

MatuunHa lNocTa.

HopmasnbHble anropugmsl Mapkosa.
ANTOpUTMUYECKN HepaspeLLnmble
3agaun. 3ajava ocTaHoBa.
HeBO3MO>XKHOCTb aBTOMaTNYECKON
0TNaAKuN nporpamm.

OLEeHKa CIOXKHOCTU BbIYMCIEHU.
Bpems paboTbl 1 06BEM 1CMO/b3YEMOA
NamATn, NX 3aBUCUMOCTb OT pasmMepa
NCXOAHbIX faHHbIX. OLeHKa
aCMMTOTUYECKOW C/TIOXKHOCTM
aIropuTMoB. AITOPUTMBbI
MO/IMHOMWA/IbHOW C/IOXKHOCTM.
[MepebopHble anroputMbl. Mpumepsl
pas3/INYHbIX ITOPUTMOB peLLleHns
O/1HOI 3ala4K, KOTOpPble NUMET
pasINYHYHO0 CNOXHOCTb

[MToMCK NPOCTbIX Yncen B 3a4aHHOM
[iMana3oHe ¢ NOMOLLbIHO anropuTMa
«peLleTo dpaTocieHax.
MHoropaspsaHble Lienble Yncna,
3a[a4n 4JIMHHON apughMeTUKN.

[MOACHATb NOHATUSA «BbIYUCUTESbHbIIA
MPOLLECC», «CMIOXHOCTb a/irOpUTMa,
«3(PeKTUBHOCTb anropuTma.
MpuBoAMTL NPUMEPbLI APPEKTUBHBIX
a/IrOPUTMOB.

CocTtaBnatb nporpammbl 41 MallvHbI
TbOpUHra.

icnonb3oBaThb HOpMa/ibHbIE
anropvmsl Mapkosa.

[aBaTb OLEeHKY C/TOXKHOCTM MU3BECTHbIX
a/IrOPUTMOB.
[MpakTunyecknepaboThbl:

1. CocTas/neHne NpocTOon nporpaMmb
ANA MaLLUnHbl ThlopuHra

icnonb3oBath airOpUTM «PELLIETO
ApaTocdeHax» Ana noncka npocTbIxX
yumcen B 33laHHOM [ManasoHe.
[MoACHATL NPUHUMMBI 06paboTKM
MHOropaspaAHbIX LenbIX Ynces

44



depepanbHasa paboyas nporpamma |Hgopmatmka. 10-11 knaccbl (yrny61EHHbINA YPOBEHb)

Cnosapu (accoumaTvBHble MacCyBbl,
oTobpaxkeHus). Xalu-Tabnuupbl.
[MocTpoeHne angaBUTHO-4aCTOTHOIO
cnosaps 414 3ajaHHOro TeKcTa.
AHa/M3 TeKcTa Ha eCTeCTBEHHOM
A3blke. BblgeneHve
nocnefoBaTeNbHOCTEN MO LWabnoHy.
PerynspHble Bblpa>KeHnsi. YacTOTHbIN
aHa/ms.

CTekn. AHann3 NpaBuIbHOCTA
CKOBOYHOr 0 BblpaXKeHUs. BbluncneHne
apUHMETUYECKOT O BbIPAXKEHWS,
3anncaHHoro B NOCT(HMKCHOW hopme.
Ouepean. Vcnonb3oBaHue ovepean
ANA BPEMEHHOI0 XpaHeHNs [aHHbIX.
Ces3Hble crincku. Peannsaums cTeka u
oyepeam C MOMOLLbHO CBA3HbIX CTUCKOB.
ANropuTtmbl Ha rpagax. octpoeHue
MWHMMaJIbHOrO OCTOBHOrO fiepeBa
B3BELLEHHOr 0 CBA3HOI0
HEOPMEHTMPOBAHHOTIO rpagha.

O6xop rpadha B rnybuHy. Obxop rpada
B LUMPUHY. KONMYecTBO pa3nyHbIX
NyTen MeXay BepLUMHamn
OpPWMEHTUPOBAHHOTO aLMKINYECKOro
rpaga. Anroputm [enkcTpsl.
AnropuTm Prorga-Yoplianna.

N peasin30BbiBaTb COOTBETCTBYIOLLME
ITOPUTMbI Ha A3blKe
nporpaMmMnpoBaHus.

[MpuMmeHATb cnosapu (accoumaTrBHbIE
MaccuBbl, 0TOOpaXKeHWs) B 3ada4ax
06paboTKN faHHbIX.

BbINONHATL NPOCTOW aHaIU3 TEKCTa
Ha eCTeCTBEHHOM f3blKe, B TOM YyuC/e
C UCNO/Ib30BaHNEM PerynsipHbIX
BbIPaXXEHWIA.

[MoACHATL NPUHUMMBLI PaboThbl CTeKa

N o4epeam, UCMOMb30BaTb CTEKU

N oYepenm 4N peLleHuns
ITOPUTMNYECKIMX 3aau.
Peann30BbIBaTb U UCMO/b30BATH
ABOVYHble (b1HApHbIE) AepeBbs

N rpadbl 4na peLleHnsa 3a4ay
06paboTKN faHHbIX.

cnonb3oBaTth AUHAMUYECKoe
nporpaMMmpoBaHmue

AN19 BbIUNCNIEHNA PEKYPCUBHBIX
(hyHKUMIA, NOACUETA KONNYECTBa
BapMaHTOB U peLleHuns 3aaau
onTUMM3aLUN.

[MpakTunyeckne paboThl:

1 lNouck npocThIX y1cen B 3aaHHOM
AvianasoHe.
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depepanbHasa paboyas nporpamma |Hgopmatmka. 10-11 knaccbl (yrny61EHHbINA YPOBEHb)

[Jepesbs. Peannsauna gepesa

C MOMOLLbHO CCbI/TIOYHbIX CTPYKTYP.
[BonyHble (bUHapHbIE) [epeBbs.
[MocTpoeHue fepesa Ana 3afaHHOro
apPUPMETUYECKOTO BbIPaXKEHNS.
PeKypcvBHbIe anropnTMbl 06X04a
fepeBa. lcnonb3oBaHme cTeka
oyepeu A4ns obxopa fepesa.
[JnHamnyeckoe nporpaMMmpoBaHme
KaK MeTO/, peLleHus 3a4ady ¢
COXpaHeHneM NPOMeXXYTOUHbIX
pe3ynbTaToB. 3adayn, peLlaemble C
MOMOLLBHO LMHAMWYECKOTO
NporpaMMUpPOBaHNA: BblYUC/IeHNE
PEKYPCUBHbIX (PYHKLWIA, NOACHET
KONNYeCcTBa BapnaHTOB, 334a4n
onTMMU3aLmnn

2. Peanmzaums BbluMCIEHWI

C MHOropaspsgHbIMu yncnamu.

3. MocTpoeHve antaBnTHO-
4aCTOTHOrO cfnosapsa A/ 3a4aHHoro
TekcTa.

4. AHann3 TekcTa Ha eCTeCTBEHHOM
A3bIKe.

5. BbluncneHvne apumeTnYeCcKoro
BbIPa>KeHNs, 3anncaHHoro

B NOCT(OMKCHOW dhopme.

6. icnonb3oBaHue oyepeau.

7. Aicnonb3oBaHne aepeBLEB

AN BblYMCNEHUA apupMeTUYeCKnX
BbIPa>KEHWI.

8. BbluncneHne fMHbI KpaTyaiero
Ny Ty MeXXay BepLUnHaMm rpaga
(anropuTMm enkcTpbl).

9. BbluncneHne peKypCuBHbIX (DYHKLMI
C MOMOLLbH ANHaMUYECKOro
NporpamMmmmnpoBaHus.

10. MNoAacyéT KonmyecTBa BapnaHTOB
C MOMOLLbH AUHAMUYECKOro
MporpamMmmupoBaHus.

11. PeweHue 3aga4 onTuMm3aLum

C MOMOLLbH ANHaMUYECKOro
nporpaMMMpoBaHmns
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2.3  OCHOBbI 0OBLEKTHO-
OPUEHTMPOBAHHOIO
NporpaMmm1poBaHns

Toro no paszaeny

Pasgen 3. MIHhopMaLMOHHbIE TEXHOIOM NN

3.1 KomnbrTEPHO-
mMaTtemaTnyeckoe
MOAe/IMpoBaHue

16

50
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depepanbHasa paboyas nporpamma |Hgopmatmka. 10-11 knaccbl (yrny61EHHbINA YPOBEHb)

[MoHATME 06 06BEKTHO-
OpPVEHTMPOBAHHOM
nporpaMmmupoBaHMn. O6bEKTbI U
Knaccbl. CBOWCTBA Y METOAbI 0OBEKTOB.
OO6bEKTHO-OPUEHTMPOBAHHbIN aHa/In3.
Pa3paboTka nporpamMmM Ha OCHOBE
06bEKTHO-OPMEHTUPOBAHHOIO NOAX0AA.
VHKancynaumsa, HacnefoBaHue,
nosmMmMopgunsm.

Cpefpl 6bICTPOI pa3paboTKm
nporpamm. MpoeKkTMpoBaHme
MHTepdelica nonb3oBaTens.
Acnonb3oBaHMe roToBbIX YNPaBIsieMbIX
3/1EMEHTOB A5 MOCTPOEHUA
NHTepdenca.

O630p S3bIKOB NPOrpaMMUPOBaHNS.
MoHsATVE 0 NapagmrMax
nporpaMmmnpoBaHunst. 3yueHune
BTOPOro si3blKa NporpaMmmmnpoBaHus

JTanbl KOMMNLKTEPHO-
MaTemMaTM4ecKoro Moae/iMpoBaHuns:
MoCTaHOBKa 3afaun, pa3paboTka

[MOACHATL OCHOBHbIE MPUHLMMbI
0ObEKTHO-OPUEHTUPOBAHHOTO
nporpaMmMnpoBaHus.
[MpoeKTMpoBaTh 1 UCNONbL30BaThb
MPOCTble K/acCbl 06LEKTOB.
[MpoeKTnpoBaTb NEPAPXUN KNaccoB
AJ19 OMUCaHNA NPeaMEeTHOM
obnactu.

Pa3pabatbiBaTb NporpamMmmbl

C rpaMyecKmm UHTepPEncom.
3yyaTb BTOPO A3bIK
nporpaMMmnpoBaHuns
[MpakTuyeckne paboThl:

1 Vicnonb3oBaHWe roToBbIX K1accoB
B Nporpamme.

2. PaszpaboTka npocToi nporpaMmbl
C UCNO/Mb30BaHNEM K/1acCoB.

3. Pa3paboTka Knacca,
MCMONb3YIOLLEro UHKaNCynaumio.

4. Pa3zpaboTKa vepapxum Knaccos.
5. Pa3zpaboTka nporpammbl

C rpamyecknm MHTepecom

BblaenaTb atanbl KOMNbOTEPHO-
MaTeEMaTUYECKOIro MoaennpoBaHna
N peasin30BbIBaTb X C NOMOLLIbHO
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depepanbHasa paboyas nporpamma |Hgopmatmka. 10-11 knaccbl (yrny61EHHbINA YPOBEHb)

MOAeNn, TeCTUPOBaHe MOAENN,
KOMMNbHOTEPHbIi

3KCMNEPUMEHT, aHaIN3 pPe3y/ibTaToB
MOZEeIMPOoBaHuA.

JAnckpeTursauma npyu MaTeMaTuyeckom
MOZENNPOBAHUN HEMPEPbIBHbIX
npotieccos. MogenuposaHue
ABVXeHna. MogenvposaHue
OM0/TIOrNYECKNX CUCTEM.
MaTemaTnyeckune moaenu

B SKOHOMWKE. BblumucnuntenbHble
3KCMEPUMEHTbLI C MOAENAMM.
KomnboTepHoe MoaennpoBaHue
CUCTEM ynpasfieHus.

O6paboTKa pe3ybTaToB
aKcnepumeHTa. MeTo HaMeHbLLIMX
kBagpaToB. OLeHKa YMCOBbIX
NnapaMeTpoB MOAENPYEMbIX 0ObEKTOB
1 npoLeccos. BoccTaHoBeHME
3aBMCUMOCTEN MO pesy/ibTatam
3KCMEePUMEHTA.

BepoaTHOCTHbIe Mogenn. MeTtoabl
MoHTe-Kapno. mutaunoHHoe
mMojenvpoBaHue. CUCcTeMbl MacCcoBOro
06cnyXnBaHWs

NPOrpaMMHOro 06ecneyeHus.
MoACHATL HEOOXOAMMOCTb U CYLLIHOCTb
ANCKPETU3aLMM NPU PELLEHNN
BbIUYMCUTENbHBIX 3afa4y C MOMOLLbHO
KOMMbIOTEPOB.

cnonb3oBaTb UMUTALMOHHOE
MO/eNMpoBaHNne, B TOM Yu1c/e Ha
OCHOBE BEPOSITHOCTHbLIX MOAENEN.
ObpabaTtbiBaTh pe3y/bTarhl
3KCNepuUMeHTa.
MpakTunyecknepaboThl:

1. MoaenmpoBaHue ABUMKEHMS.

2. MofenmpoBaHue 61ON0MMYECKIX
CUCTEM.

3. M1 TaumoHHoe MoAeNpoBaHue
C nomoLLbo meToaa MoHTe-Kapno.
4. ObpaboTKape3ynbTaTOB
aKCnepuMeHTa
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3.2 ba3sbl gaHHbIX
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depepanbHasa paboyas nporpamma |Hgopmatmka. 10-11 knaccbl (yrny61EHHbINA YPOBEHb)

TabnnyHble (PensaumoHHble) 6asbl
JaHHbIX. Tabnmua - npeacTasfeHue
cBefleHniA 06 OHOTUMHbLIX 0ObEKTAX.
Mone, 3anuckb. Kntoy Tabnuubl. PaboTa
C roTtoBow 6a3oi JaHHbIX. 3ano/iHeHue
6a3bl faHHbIX. [MOUCK, COPTUPOBKA U
(hunbTpaumsa gaHHbIX. 3anpochl

Ha BbI6OPKY AaHHbIX. 3anpocsl

C napameTpamu. Bbluncnsemble nons
B 3anpocax.

MHoroTtabnmnyHble 6a3bl JaHHbIX.
Tunbl cBA3EN MexXay Tabnmuamm,
BHeLlHWI KntoY. LlenocTHOCTb 6a3bl
[aHHbIX. 3anpocbl K MHOroTab/IMYHbIM
6azaM AaHHbIX.

OCHOBHbIE MPUHLMMNLI HOpMan3aLmu
6a3 faHHbIX. HA3bIK ynpasneHuns
faHHbIMK SQL. Co3gaHue NpocTbIX
3anpocoB Ha A3blke SQL Ha BbIGOPKY
[aHHbIX U3 OAHOWN Tabnnubl.
HepensunoHHble 6a3bl AaHHbIX.
AKCNepTHbIE CUCTEMbI

XapakTtepun3oBaTb 6a3y JaHHbIX Kak
MoZe/Nb NPeaMETHON 06/1acTu.
[MpoeKTUpOBaTb MHOIOTab/IMYHYO 6a3y
[aHHbIX.

OcyLLeCTBNATL BBOA, N pefakTMpoBaHue
[aHHbIX.

OcCyLLeCTBNATb COPTMPOBKY, MOUCK

1 BblOOP JaHHbIX B FOTOBON 6ase
[aHHbIX.

dopmMmnpoBaTh 3anpochbl Ha MOWCK
[aHHbIX B Cpefle CUCTeMbI YrpaB/ieHUs
6azamu JaHHbIX.

YnpaenaTe 6a30i faHHbIX

C NOMOLLLbKO MPOCTbIX 3aMpoCcoB

Ha A3bike SQL.

[MoACHATL 061aCTN NPUMEHEHNS,
[AOCTOVHCTBA M HeJOCTaTKN
HePeNAUMOHHBIX 6a3 faHHbIX

B CPaBHEHWU C PENALMOHHBIMM,
[MpakTuyeckne paboThl:

1. PaboTa c roToBoi 6a30ii AaHHbIX.

2. PaspaboTka MHOroTabnmyHomn 6asbl
[aHHbIX.

3. 3anpocbl K MHOroTabnnyHoin 6ase
[aHHbIX.

4. YnpasneHue gaHHbIMU C MOMOLLbIO
A3blKa SQL
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3.3 BeoO-canThl

3.4 KomnbloTepHas
rpauka

14

depepanbHasa paboyas nporpamma |Hgopmatmka. 10-11 knaccbl (yrny61EHHbINA YPOBEHb)

HTepHeT-npunoxeHusa. MNoHATe 0

CEepPBEPHO N KIMEHTCKOW YacTSX CaiTa.

TexHOoNorns «KneHT - cepsep», eé
[AOCTOMHCTBA M HepgocTaTKu. OCHOBbI
A3blka HTML 1 kackagHbIx Tabnumy,
ctuneit (CSS). CueHapumm Ha A3blke
JavaScript. ®opmbl Ha BE6-CTpaHuLE.
Pa3meLLeHVe Be6-caliToB. Ycnyra
XOCTMHra. 3arpyska (phaii/ioB Ha cainTt

BBOA 1306paXXeHNiA C MCNOMb30BaHNEM
Pa3INYHbIX LM(POBbIX YCTPOWCTB
(LMPOBLIX (POTOANMNAPATOB Y
MWUKPOCKOMOB, BMAEOKamMep, CKaHepoB
N ApYrux yCTPOMCTB).

["pathnyeckmnin peaakTop. PaspeLleHme.
KagpupoBaHue. VicnpasneHue

[MOACHATL NPUHLUMMBI TEXHOIOM K
«K/IMEHT - CepBep» Ha npumepe
B3aMMO/eNCTBUS bpay3epa

1 Beb6-cepaepa. Co3aasatb NPOCTble
Be6-CTpaHuMLbl, UICMO/b3YA SA3bIK
pasmeTkn HTML, KackafHble TabnmLbl
CTWNEN N CLEHapUK Ha A3blKe
JavaScript. OnucbIBaTb TEXHOMOMMIO
pa3MeLLEeHNs CaiToB B CETU VIHTEpHET.
[MpakTunyecknepaboThbl:

1. Co3paHne TeKCTOBOM
Be6-CTpaHuLUbI.

2. Co3gaHune Beb-CTpaHuubl,
BK/KOYatoLLen MyNib TUMeANAHbIE
00bEKTbI (PUCYHKM, 3BYKOBbIE AA@HHbIE,
BMLEO).

3. OdhopmieHne cTpaHNLpbl C NOMOLLLH
KackafHbIx Tabnuy, cTunen.

4. Vicnonb3oBaHue CueHapueB Ha A3blke
JavaScript

BbINONHATL 06LLYH KOPPEKLMIO
LMPOBbIX N306PAKEHNI.

[MPUMEHSATL UHCTPYMEHTDI
rpatMyeckoro pefakTopa K oTAe/lbHbIM
061acTam n306paxkeHus.

CTpouTb MHOIOC/OMHbIE N306paXKEHNS
C MCNO/Mb30BaHNEM MaCOK, FrOTOBUTb
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depepanbHasa paboyas nporpamma |Hgopmatmka. 10-11 knaccbl (yrny61EHHbINA YPOBEHb)

nepcnekTuBbl. [ cTorpamma.

KoppeKuus ypoBHeld, KOPpeKLWs LiBeTa.

ObecuBeunBaHme LUBETHbIX
n306paxkeHuin. PeTywwb. PaboTa

Cc obnactaMun. PunbTpbI.
MHOrOC/0MHbIEe N306paXKEHNS.
TekcToBble con. Macka cros.
KaHanbl. CoxpaHeHuWe Bblae/leHHOA
obnacTtu. MNMoAroToBKa UANCTPaLMii
A9 Be6-canlToB. AHUMUPOBaHHbIE
N306paKEHUS.

BekTopHasa rpavka. MpummntmBbl.
13meHeHMe nopsLKa 3/1eMEHTOB.
BbipaBHVBaHWE, pacnpeseneHue.
['pynnuposka. Kpusble. dopmMaThl
BEKTOPHbIX PUCYHKOB. VICnonb30BaHme
KOHTYpOB. BekTopu3saLmsa pacTpoBbIX
N306PAKEHNIA.

[MpUHUMMBI NOCTPOEHUSA U
PeAaKTUPOBaHNA TPEXMEPHbIX
mogeneit. CeToUHble MOAEeNN.
Martepuansl. MogennposaHue
MCTOYHMKOB OCBeLLeHMsA. Kamepbl.
ApanTrBHbIe TexHonornm (3D-
npuHTepbl). MNOHATUE O BUPTYaSIbHOM
peasibHOCTW W [OMOTHEHHOM
peasibHOCTU

WANKCTpaLnn ana pasMeLleHms
Ha Be6-cailTax, co3faBaTb
aHVMMPOBaHHbIE N300paXKeEHUS.
Co3faBaTb BEKTOPHbIE N306paXKeHs

C NOMOLLbO pefjaKTopa BEKTOPHOM
rpaguKn UM MHCTPYMEHTOB
TEKCTOBOr0 npoueccopa.
[MpakTuyeckne paboThl:

1. O6bpaboTKa LUMPOBbLIX
thoTorpacun (kagpvposaHue,
“crnpas/ieHne NepcnekTyBbl, KOppeKLums
YPOBHEN, KOPPEKUMS LBeTa).

2. PeTywb unposbIx hoTorpadmii.

3. MHorocnoiHble 1n306pa>keHus.

4. AHUMUPOBAHHbIE N306pa>KeHNS.

5. BekTopHas rpadumka
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3.5 3W-mopenmposaHue 8 [MTPUHLMMBLI NOCTPOEHUA U
PefaKTUPOBaHNA TPEXMEPHbIX
mogenein. CeToUHble MOAENN.
Martepuansl. MogennposaHue
MCTOYHMKOB OCBeLLeHusA. Kamepbl.
ApanTrBHbIe TexHonornm (3D-
MPUHTEpPDI).

[MOHATME 0 BUPTYas/IbHON peasibHOCTU
1 AONO/IHEHHOW pPeaslbHOCTY

MToro no pasgeny 48
Pe3epBHOE Bpems 20
OBLEE KOMMYECTBO 136

YACOB 10 NPOIrPAMME

[MOACHATL NPUHLUMMBI MOCTPOEHUA
TPEXMEePHbIX MOAEeNen.

BbINONHATL Onepaumun no nocTPoeHUIo
N pefakTMPOBaHUIO TPEXMEPHbIX
Mozene.

Pa3meLlaTb Ha BUPTYasIbHOW CLiEHe
MCTOYHWNKWN OCBELLEHNSA 1 Kamepb!.
[MpyBOANTL NPUMEPbI UCNONb30BaHMS
TEXHOIOMNiA BUPTYasTbHOM

1 AOMOSTHEHHOW peanibHOCTU.
[MpakTuyeckne paboThl:

1. Co3gaHue NpoCcTbIX TPEXMEPHDBIX
MOZAENei.

2. CeTOouHble MoAenu.

3. PeHaepuHr
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