AHHOTALUSA
K paboueii nporpamme no Mudopmatuke
Yposenb oopaszoBanusi COO
IIpoduin yHuBepcaabHbIN
YpoBeHb 00yuyeHust yriy0aéHHbIH

Ha3Banue npeaqmera/Kkypca WNndopmartuka
Kaaccest 10-11
KoumnuecTBo yacos (o6mee, | 136
1o KJjaccam)

Kparkas Hens:

XapaKTepucTHKa Kypca

e c(hopMUPOBAaHHOCTH MUPOBO33PEHHSI, OCHOBAHHOT'O Ha
MOHUMAaHUH POJIM NHPOPMATHKH, HHPOPMAIIHOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIECTBE;

e c(hopMUPOBAHHOCTH OCHOB JIOTHYECKOTO M aJITOPUTMUYECKOTO
MBILUICHUS;

e c(hopMupOBaHHOCTH YMEHUH pa3nu4aTh (akThl U OLEHKH,
CPaBHUBATbH OLIEHOYHBIE BBIBOJBI, BUAETh UX CBS3b C KPUTEPHSIMU
OLICHUBAHUS U CBA3b KPUTEPUEB C ONPEIEIEHHON CUCTEMOM
[IEHHOCTEH, TPOBEPATH HA JJOCTOBEPHOCTH M 00001IATh
WH(OPMAITHIO;

e chopMupOBaHHOCTH MPENCTABICHUHN O BIUSHAN
WHPOPMAIIMOHHBIX TEXHOJIOTUH Ha )KU3HB UEJIOBEKa B 0OILECTBE,
MMOHMMaHHUE COLUAIIBHOT0, SKOHOMUYECKOT0, TIOTUTUYECKOTO,
KYJIETYPHOTO, FOPUIHYECKOI0, IPUPOAHOTO, 3PTOHOMHYECKOTO,
MEAUIHCKOTO U (PU3HOJIOTHIECKOr0 KOHTEKCTOB
WHPOPMAITUOHHBIX TEXHOJIOTHH;

® [PHUHATHE IPABOBBIX U 3TUUECKUX aCIIEKTOB HH(POPMALIIOHHBIX
TEXHOJIOTHH, OCO3HaHUE OTBETCTBEHHOCTH JIO/EH, BOBICUEHHBIX
B CO3JIaHME M UCIOJIb30BaHNE HH()OPMAIIMOHHBIX CUCTEM,
pacrnpocTpaHeHre HHPOPMAIINH;

e  CO3MlaHWE YCIOBUH JJI Pa3BUTHS HABBEIKOB yU€OHOM, MPOCKTHOM,
Hay4YHO-UCCIIEZ0BATENHCKON M TBOPUYECKOM e TENbHOCTH,
MOTHUBAIMU 00YYaIOLINXCS K CAMOPA3BUTHIO.

Oopa3zoBaTeJIbHBIC
TeXHOJIOTHH, HCTI0JIb3yeMble
B 00yueHHHU

Texnonorun o0y4eHus: NpoOJIEMHOE H MOIYJIBHOE 00yUeHHE, Pa3BUBAOIICEe
o0y4eHune, MEeToJI POEKTOB, YpOBHEBas T depeHIHaIs, 00bICHUTEIHHO-
WILTIOCTPaTUBHOE 00y4YeHHe

Metoasbl u ¢popmbI

Mertonpl: ClOBECHBIE, HATIISIHBIE, IPAKTUYECKUE PEIPOAYKTUBHbIE U IPOOJIEMHbIE
®Dopmbl: HpoHTATIBHAS, TPYNIIOBAst, HHIUBHyaIbHAs

CTpykTypa Kypca

ANTOPUTMBI U IPOTPAaMMHPOBAHNE
HNHdopMamoHHO-KOMMYHHUKAIIIOHHbBIE TEXHOJIOTHU

@opMBI IPOMEKYTOYHOH
aTTecTalMu

TCCTUPOBAHUC

Y4yeOuuk onsixos K.1O., Epemun E.A. Undopmaruka 11 knace (PI'OC yrinyOeHHbIH
ypOBeHB). YueOHUK A o0ieodpasoBaTenbHbIX yupesxxaeauid. M.: BUHOM,
JlaGoparopus 3Hanuii, 2015 r.
Monsixos K.1O., Epemun E.A. Undopmaruka 10 knace (PI'OC 6a30BbIit 1
yIIyOJICHHBIH yPOBEHB). YUEOHHK JUTs 001Ie00pa30BaTEbHBIX yUpeKAeHUH. M. ;
BUHOM, Jlabopatopus 3Hanui, 2020 r.
VYu4eOHuk i 0011e00pazoBaTeibHbIX yupexaeaui. M.: BUHOM, JlabopaTtopust
3HaHui, 2020 T.

DJIeKTPOHHbIE http://www.fcior.edu.ru

o0pa3oBaTeJIbHbIE PecypChl
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MNOACHUTEJIBHASA 3AIINCKA

Mporpamma no nHhopMaTuke (Yrny6neHHbIn YpoBeHb) Ha YPOBHE CpeaHEero
obulero o6bpasoBaHMA paspaboTaHa Ha OCHOBe TpeboBaHWIA K pe3ynbTaram
OCBOEHMA  OCHOBHOW  06pas3oBaTe/lbHOM  MporpaMMbl  CpeAHero  o6Lero
obpaszoBaHus, npefcTtaBneHHbIXx B ®OC COO, a Takxke (heaepasibHON pabouyei
MporpaMmMbl BOCMUTaHMS.

MporpamMma Mo WHAQOPMATMKE AaeT MNpeAcTaBfieHNe O LensxX, O6Luen
cTpaTtermm O06y4eHUs, BOCMUTAHWA W PasBUTUA 00Yy4aroLMXCA CpeacTBamu
y4yebHoro npeameta «MH$opmaTnKa» Ha yrnyo/reHHOM YpPOBHe, YCTaHaBNMBaeT
obs3aTesibHoe npeaMeTHoe cogepxaHue, npegycmarpusaeT ero
CTPYKTYpUpOBaHUe Mo pasfgenam v Temam Kypca, ornpegenseT pacnpeseneHune ero
Mo knaccam (rogam m3ydeHus), gaet NpUMepPHOe pacrpeeneHne yyebHbIX 4acoB
Mo TemMaTUMYeCKMM pasfenaMm Kypca W pekoMeHayemyto  (NpUMepHYHo)
NnocnefoBaTeNlbHOCTb  UX  M3YYEHUS C  YYETOM  MEXNPEAMETHbIX U
BHYTPUMpPeAMETHbIX  CBSI3eW, JIOTUKM  Y4eOHOro npouecca, BO3PaCTHbIX
0CO0BEHHOCTeN 06yYatoLLMXCS.

Mporpamma no MHMopMaTHKe onpesenseT KONMUYeCTBEHHbIE N KaYeCTBEHHbIE
XapaKTepUCTUKN Y4ebHOro Matepuana Ansa Kakaoro roga u3yyeHusi, B TOM ymcre
ANA coflep>KaTeNlbHOro Harno/IHeHWs PasHOro Buaa KOHTPONsA (NMPOMEeXYTOYHOW
aTTecTaymm obyyaromxces, BCEPOCCUMMNCKUX MPOBEPOYHbIX pabor,
rocyfapCTBeHHOW UTOroBOM arTecTauumm). Mporpamma no UHMopMaTrKe ABMISETCS
OCHOBOW /19 COCTaBfieHWA aBTOPCKMX Y4ebHbIX nporpamMmm U Yy4eOHMKOB,
MOYPOYHOr0 MNaHNPOBaHKSA Kypca yUUTENEM.

MHpopmaTnKa B cpeaHem 06LLeM 06pa30oBaHNN OTpaXKaeT:

CYWHOCTb  WMHMOPMAaTUKM  KaK  Hay4yHOW  AUCUMMNAMHBI,  U3yyatoLleit
3aKOHOMEPHOCTM MPOTEeKaHMst U BO3MOXHOCTM aBToMaTM3auum MHHOPMaLMOHHbIX
MPOLLECCOB B Pa3/IMYHbIX CUCTEMAX;

OCHOBHble ~ 06/1aCTM  NPUMEHEHUs  MH(OPMATUKK,  NpeXae  BCEro
NH(OPMaLMOHHbIE TEXHONOMNW, YNPaB/iEHNE U CoLMabHYIO Chepy;

MEXANCUUNIMHAPHBIA  XapakKTep WH(OPMATUKM U UHDOPMALMOHHOMN
[eATeNbHOCTH.

Kypc MH(opmaTUK/ Ans ypoBHA cpefHero obuiero obpasoBaHus SIBNSETCS
3aBepLUAOLLMM 3TanoM HEeNpepbIBHOW MOArOTOBKM 00y4alowmnxcs B 06/1acTu
NHOPMATMKM N MH(OPMaLMOHHO-KOMMYHUKALMOHHBIX TEXHOOMMIA, onumpaeTcs
Ha cofepXXaHue Kypca UH(OpMaTUKM YPOBHS OCHOBHOIO 00Llero obpasoBaHus u
ONbIT  MOCTOAHHOIO  MPUMEHEHWUA  UH(OPMALMOHHO-KOMMYHUKALMOHHbIX
TEXHOJIOMNiA, [aeT TEeopPeTUYEeCKOe OCMbICNEeHME, UHTepnpeTauuio 1 0606LLeHNe
3TOrO OMnbITa.



PesynbTaTbl  Yrny6neHHOro YpPOBHSA  M3y4deHUs ydebHOro npegmeTa
«HopmaTnKa» OPUEHTUPOBaHbl Ha  MOJMyYeHWe KOMMETEHTHOCTEA  Ans
nocneaytoLler nNPogecCUOHaNbHOM  AEeATEeNIbHOCTU Kak B pamMKax —[aHHoW
NpeAMETHOI 06/1aCTK, TaK 1N B CMEXHbIX C Heil 061acTax. OHM BKNKOYAKOT B Cebs:

OBNlAfIEHNE K/HOYEBLIMN MOHATUAMU U 3aKOHOMEPHOCTSIMW, Ha KOTOPbIX
CTPOUTCS [aHHas npefiMeTHas 06/1acTb, pacno3HaBaHVWe COOTBETCTBYIOLWMX WM
MPU3HAKOB 1 B3aMOCBS3€i, CMOCOOHOCTb EMOHCTPUPOBATL Pa3/INyHbIE NOAXO/b!
K 3yYeHUIO ABNEHUI, XapaKTePHbIX A4/ U3y4aemoi npeMeTHOM 061acTy;

YMEHME pewaTb TUMOBble MPaKTUYeCKUe W TeopeTUyecKue 3afaudu,
XapaKTepHble [ANd  WCMOMb30BaHNS METOA0B W MHCTPYMEHTapus  [aHHOMW
npeamMeTHON 06nacTu;

Ha/mume npeacTaBNeHUA O JaHHOW NpeAMETHOM 061acTh KakK LeNoCTHOM
Teopun (COBOKYMHOCTU TEOPWUiA), OCHOBHBLIX CBA3SIX CO CMEXHbIMW 06/1acTAMU
3HaHWIA.

B pamkax yrny6neHHOro YpoBHSA U3y4YeHUs MHGOPMaTMKKA 0becreynBaeTcs
LieNneHarnpas/ieHHas MOArOTOBKa 06y4YatoLMXca K MPOAO/HKEHUIO 06pa3oBaHNsA B
opraHusaumax — npogeccMoHabHOro  06pasoBaHMA MO CheuuanbHOCTAM,
HEMoCPeICTBEHHO CBAI3aHHbIM C  LM(POBLIMA  TEXHONOIMAMU, TaKUM Kak
nporpamMmmHas MHXXeHepus, WMH(opMaLMoHHas 6e30MacHOCTb, MH(OPMaLMOHHbIe
CUCTEMbI M TEXHONOrNW, MOOWU/IbHbIE CUCTEMbI W CETW, OOMbLUME [daHHble W
MallMHHOe 06yyeHue, MPOMbIWEHHbIA WMHTEPHET BELUE, WCKYCCTBEHHbIIA
WHTENNEKT, TEXHONMOrMM 6ecrnpoBOAHON CBA3WN, POBOTOTEXHWUKA, KBAaHTOBbIE
TEXHONIOMUKN, CUCTEMbI PacnpefenéHHOro peecTpa, TEXHOMOMMU BUPTYasIbHON U
A0MO/THEHHOW peasibHOCTEN.

OcHOBHas UeNb M3yyYeHUA YyyebHoro npeameta «MHMopmaTUKa» Ha
yrny6neéHHOM ypoBHe cpefHero o6llero o6pa3oBaHMs — obecrneveHune
AaNbHERLIEro pasBUTUS MHHOPMALMOHHbLIX KOMMETEHUMn 0by4aroLlerocs, ero
FOTOBHOCTW K XXM3HW B YCNOBUAX Pa3BMBatOLLLErOCS MHDOPMALMOHHOMO 06LLECTBA
N BO3pacTalolein KOHKYPeHLUMU Ha pbiHKe Tpyaa. B cBA3M ¢ 3TUM uM3y4yeHue
nHpopmatukm B 10-11 Knaccax fO/MKHO 06eCcneymnTs:

COPMMPOBAHHOCTb MUPOBO33PEHNSA, OCHOBAHHOIO Ha MOHUMaHWUK PO
NHOPMATMKK,  MH(POPMALMOHHBIX U KOMMYHUKAUMOHHbLIX TEXHONOMMA B
COBPEMEHHOM OOLLECTBE;

ChOpMMPOBAHHOCTb OCHOB JIOMMYECKOT0 M a/ITOPUTMUYECKOTO MbILLEHNUS;

CPOPMMPOBAHHOCTb YMEHWUI pa3nmMuyaTb (akTbl U OLEHKW, CpaBHMBATb
OLeHOYHblE BbIBOAbI, BMAETb WUX CBA3b C KPUTEPUAMM OLEHMBaHMS N CBSA3b
KpUTEPWEB C ONPEeAENIEHHON CUCTEMON LIEHHOCTEN, MPOBEPATb Ha OCTOBEPHOCTb U
0606wWaTb MH(OpMaLIO;



COpMMPOBAHHOCTb  MPEACTaBMEHUA O  BAUAHUN  UH(POPMALMOHHbBIX
TEXHO/IOTUA HAa XKM3Hb YesioBeKa B 0OLLeCTBE, MOHMMaHWe COLMabHOrO,
39KOHOMWYECKOr0, MO/MTUYECKOr0, KyNbTYPHOrO, HOPUAMYECKOro, MPUPOAHOrO,
9PrOHOMUYECKOro,  MeAWLMHCKOTO U (PM3MOMNOrMYECKOr0  KOHTEKCTOB
MNH(MOPMAaLMOHHbIX TEXHONOIUIA;

MPUHATME MPaBOBbIX Y 3TUYECKUX aCNeKTOB MH(OPMALMOHHbBIX TEXHOJOTUA,
0CO3HaHWe OTBETCTBEHHOCTM /IO/EN, BOB/IEUEHHbIX B CO3aHMe U UCMO/b30BaHME
NH(OPMaLMOHHBIX CUCTEM, pacrnpoCcTpaHeHne MHOoPMaLUK;

co3faHune YCNoBUI ONs Pa3BUTUA HaBbIKOB Y4YeBHOW, NPOEKTHOM, Hay4HO-
NCCNeaoBaTeNbCKOM U TBOPYECKOW [eATeNbHOCTM, MOTUBAaUMKU 00YyYatowmxcs K
camopasBuUTUIO.

B copepxaHumn yyebHOro npeameta «WHopmaTKa» BbIAeNsSOTCS YeTbIpe
TemMaTuyecKnx pasgena.

Pasgen «IludpoBasi rpamMoTHOCTH» [OCBSALLEH BOMpPOCaM YCTPOMCTBA
KOMMNbIOTEPOB M APYIMX 3/1IEMEHTOB  LM(POBOro  OKPYXXeHWs,  BK/OYas
KOMMbIOTEPHbIE CETU, UCMOMb30BaHMIO CPEACTB OMnepauoHHON CUCTEMbI, paboTe B
ceTu VIHTEpHET ©  UCMOMb30BaHUIO WHTEPHET-CEPBUCOB, WHMOPMAaLNOHHOM
6e30MacHOCTMU.

Pasgen «Teopernyeckne ocHOBbI HWHGOPMATHKH» BK/IKOYaeT B CebA
MOHATUMHLIA annapaTt MH(OPMaTUKN, BOMPOCbI KOAMPOBAHWUA MH(OpMaLnK,
N3MEepPEHNs NHMOPMALMOHHOTO 00bEMA [aHHbIX, OCHOBbI anrebpbl NOTUKK U
KOMMbIOTEPHOI0 MOZENMPOBaHWA.

Pa3fen «AJaroputMbl W NpPOrpaMMHUpPOBaHHMe» Hanpas/feH Ha pasBuUTue
/ITOPUTMMNYECKOT 0 MbILLNIEHNS, pa3paboTKy alrfOPUTMOB U OLLEHKY UX CNTOXHOCTH,
(hopMMpOBaHME HaBbIKOB peasiM3auumn nporpamm Ha A3blkax NporpammmpoBaHus
BbICOKOI0 YPOBHS.

Pasgen «HWudopManuoHHbIe TeXHOJOrHWM»  [OCBAWEH  BOMpocam
MPUMEHEHNS MH(OPMALMOHHBIX TEXHOMNOIMIA, peain30BaHHbIX B MPUKIaAHBLIX
MporpaMMHbIX NPOAYKTaX U MHTEPHET-CcepBucax, B TOM YMC/e B 3afa4ax aHaim3a
AaHHbIX, WCMONb30BaHWUIO 6a3 AaHHbIX W 3MEKTPOHHbIX Tabnuy ANsS pelleHus
NPUKNaaHbIX 3aaay.

B npuBegeHHOM [fanee cofepXaHuu y4debHoOro npegmerta «VHpopmaTukas»
KYPCVBOM  Bblfe/IeHbl  JOMOSIHUTENbHbIE  TeMbl, KOTOpble He BXOAAT B
06s13aTe/IbHY0 NporpaMmMy 06yYeHus, HO MOTyT ObITb NPEASIOXKEHb! AN1F U3YYeHMS
OTAe/IbHbIM MOTUBMPOBAHHBLIM 1 CMOCOOHBLIM 00Y4atOLLMMCS.

Yrny6neHHbln ypoBeHb U3Y4YeHUs WHMOPMATUKM PEKOMEHAYyeTCs  Ans
TEXHO/IOTUYECKOr0  MPOUIA,  OPUEHTMPOBAHHOTO  HA  VIHXXEHEPHYHD U
NH(OPMALMOHHYO cpepbl  AeATeNbHOCTU.  YTNYONEeHHbIA YPOBEHb U3Yy4YeHUs
NHJOpPMaTNKN 06ecrneymBaeT: NOArOTOBKY 00yYatoLLMXCA, OPUEHTMPOBAHHbIX Ha



crneymanbHOCTM B 0061aCTU  MH(OPMALMOHHBIX TEXHOMOTUA U UHXXEHEPHbIe
creymanbHOCTM, Yy4yacTve B MNPOEKTHOM W WCCeAoBaTe/IbCKON [AeATeNIbHOCTH,
CBAA3aHHOW C COBPEMEHHbLIMW  HarpaB/feHUSAMU  OTpacAn  UHQOPMaLMOHHO-
KOMMYHUKaLUMOHHbIX TEXHO/IOMMIA, NOArOTOBKY K Y4acTUIO B ONIMMNMaZax 1 caade
EAnHoro rocyiapcTBeHHOMo 3K3aMeHa rno MHMopMaTuKe.

[MocnenoBaTelbHOCTb M3Y4YeHUss TeM B Npegenax OAHOro roga 06ydeHuWs
MOXeT OblTb M3MEeHeHa M0 YCMOTPEHWUIO Y4uUTens npu MNOAroTOBKe paboyel
nporpamMmmbl 1 MOYPOYHOT O MNIaHUPOBaHUA.

O06LLee YnCo YacoB, PEKOMEHAOBaHHbIX ANS U3YYeHU H(opMaTUKK — 272
yaca: B 10 knacce — 136 yacos (4 yaca B Heflento), B 11 knacce — 136 yacos (4 yaca
B Hefento).



COAEPXKXAHUE OBYUEHUA
10 KJIACC

Hu¢poBasi rpaMOTHOCTH

TpeboBaHWA TeXHUKM 6e30MacHOCTM U TUTWEHbI Npu  pabote ¢
KOMMNbOTEPaMM 1 SPYTUMU KOMMOHEHTaMM LIM(IPOBOI0 OKPY>XKEHWS.

MpuHUMMbI paboTbl KOMMbLIOTEPOB M KOMMbIOTEPHBLIX CUCTEM. APXUTEKTYpa
(o HelimaHa. ABTOMATUYECKOE BbIMOJIHEHWE MPOrpamMmmMbl  MPOLLECCOPOM.
OnepaTvBHasA, MNOCTOSHHAsA W [ONrOBpeMeHHas namsATb. O6MeH AaHHbIMU C
MOMOLLbHO LUMH. KOHTPO/INEPbI BHELLHMX YCTPOMCTB. MNpAMON AOCTYN K NaMsTH.

OCHOBHble  TeHAeHUMU pasBuTUA KOMMbIOTEPHBLIX  TEXHOJIOTUIA.
MapannensHble BblYMC/IEHUA. MHoronpoueccopHble CUCTEMbI.
CynepkomnboTepbl. PacnpefeneHHble BblYUC/IUTENbHbIE CUCTEMbl 1 06paboTKa
6oMbWNX  AaHHbIX. MoOWNbHbIE UMPPOBbLIE YCTPOMCTBA W WX PONb B
KOMMYHUKaLMAX. BcTpoeHHbIe KOMMbIOTEPBI. MWKPOKOHTpPO/INEPBI.
P0o60T13MpOBaHHbIEe MPOM3BOACTBA.

MporpaMMHoe o6ecrieyeHme KOMMbIOTEPOB U KOMMbIOTEPHbIX cUCTeM. Buabl
MpPorpaMMHOro obecrneyeHUs M UX HasHavyeHWe. OCOBGEHHOCTU NPOrpaMMHOro
obecrieyeHns MOGWNbHBLIX YCTPOWCTB. [lapannensHoe nporpaMMupoBaHue.
CucteMHoe nporpammHoe ob6ecriedeHne. OnepauyoHHbIE CUCTEMbI. YTUINUTSI.
[paiiBepbl  YCTPOWCTB. WIHCTanAuMs W AeUMHCTanNAauMs  nporpaMMHOro
obecrieyeHus.

daiinosble cucTembl. TPUHLUMNLI pasMeLLeHNs U UMEHOBaHWA (hailfioB B
[0NrOBpeMeHHON namaTu. LLiabnoHb! anis onncaHusa rpynn gainos.

MporpammHoe ob6ecriedeHvie. JIMLeH3MPOBaHMe NMPOrpaMMHOro obecreyeHmns
N undposbiX pecypcos. [lponpuetapHoe ©  CBOBGOAHOE  MporpaMMHoe
obecrneyeHne. KoMmmepyeckoe U HEKOMMEPYECKOE MCMO/b30BaHMe NporpaMmmHOro
obecrieyeHns un LUPPOBLIX pecypcoB. OTBETCTBEHHOCTb, YCTaHaB/BaeMast
3aKOHOAaTeIbCTBOM Poccuiickort defepalmm 3a HENPaBOMEPHOE MCMO/b30BaHMe
MporpaMMHOro obecrneyeHns 1 LUMPOBbLIX PECYpPCOB.

MPUHLUMMBI NOCTPOEHNSA K annapaTHble KOMMOHEHTbI KOMMbHOTEPHbLIX CETEN.
CeTeBble npoToKonbl. CeTb NHTEpHET. Afpecauuns B ceT VIHTepHET. [1poTOKONbI
creka TCP/IP. Cuctema JOMEeHHbIX UMEH.

PasneneHne IP-ceTM Ha MOACETM C MOMOLIBKD MacoK nogceTeil. CeTeBoe
aflMUHUCTpUpOBaHMe. onyyeHne AaHHbIX O CETEBbIX HACTPOMKaxX KOMIMbHOTepa.
[MpoBepka Hanuuma cBA3W C y31om ceTu. OnpedeneHne MapLupyTa ABUXKEHUA
MaKeToB.

Bugbl  peAatenbHocti B cet  VIHTepHeT. CepBucbl  VIHTepHeTa.
["eonHopMaLMOHHbIe CUCTEMbI. ["€0N0KaLNOHHbIE CEPBUCHI PEaSIbHOTO BPEMEHN



(Hanpumep, nokaunst MOOWU/bHBLIX TeneoHOB, OnNpefeneHne 3arpy>XXeHHOCTU
aBTOMarucTpasnei), MUHTEPHET-TOProBAsA, 6POHMPOBaHME BUNIETOB U TOCTUHML,

fOCyfapCTBEHHbIE 3/MIEKTPOHHbIE CepBUCbI U ycnyrn. CouunarbHble CeTn —
opraHu3aums KOMEeKTUBHOIO B3aMMOLEACTBMA U 0OMeHa faHHbIMW. CeTeBoi
3TUKeT: MpaBuna noBeAeHVs B KubepnpocTpaHcTee. [pobnema MOAAMHHOCTY
Mofy4yeHHoOW nHgopmaummn. OTKpbITble 06pa3oBaTe/ibHbIe PECYPChI.

TexHOreHHble M 3KOHOMMYECKMe Yrpo3sbl, CBSi3aHHble C WCMO/b30BaHMEM
NH(OPMaLMOHHO-KOMMYHUKALMOHHBIX TexHonorui. O6lme npobnemMbl 3awuTbl
nHopMmauunm 1 MHOPMaUMOHHOW  6e3onacHocTU.  CpeacTBa  3aWyThl
NH(OpMaLMN B KOMMbIOTEPAX, KOMMBIOTEPHBLIX CETAX W aBTOMATU3MPOBaHHbIX
NH(OPMaLMOHHBIX  cucTemax. [lpaBoBoe ob6ecrieyeHre  MH(OPMAaLMOHHON
6e30MacHOCTMW.

MpefoTepalleHne  HeCaHKUMOHMPOBAHHONO  fJocTyrna K JIMYHOW
KOH(hMAEHUMAIbHOW MH(opMaLun, XpaHALWencs Ha nepcoHaslbHOM KOMIMbIOTEPE,
MOOW/bHBIX YCTPOMCTBax. BpefOHOCHOE MporpaMMHOe ob6ecneveHne 1 Crocoobl
60pbbbl C HUM. AHTMBMPYCHble nporpammbl. OpraHu3aumst IMYHOIO apxmea
NHopmaLumn. Pe3epBHoe KonvpoBaHue. NaposibHas 3alimTa apxmsa.

LLInhpoBaHne [faHHbIX. CUMMETPUYHbIE W HECMMMETPUYHbIE  LUNMPBLI.
LLintdpbl npocToir 3ameHbl. LLndp Lesapsa. Lnudp BwmkeHepa. ANroputm
LWwnposaHna RSA.

Teopernueckne 0CHOBbI HHGOPMATHKH

WHhopmauus, faHHble 1 3HaHUA. VIHhOpMaunOoHHbIE NPOLECChl B NPUPOAE,
TEXHWKe 1 00LLeCTBe.

HenpepbiBHble N AWCKPETHblE BEMYUHBI M CUTHaNbl. HeobxoanmocTb
ANCKpeTU3auum mnHMopMaumn, npefHasHauyeHHOW ANA XpaHeHus, nepefayn U
06paboTKM B LMPPOBBLIX CUCTEMAX.

[lBOMYHOE KoAMpOBaHMe. PaBHOMEpPHble W HepaBHOMEPHble  KOAbl.
[ekoanpoBaHme COOOBLLEHWNIA, 3anMCaHHbIX C MOMOLLbH0 HepaBHOMEPHbIX KOAOB.
Ycnosue @aHo. 1oCTpoeHMEe OAHO3HAUYHO AEKOAMPYEeMbIX KOLOB C MOMOLLbIO
aepesa. EAVHMLLI n3MepeHNs KonuyecTsa MHGopMaumn. AnaBuUTHbIA NOAX04 K
OLleHKe KO/IMYecTBa MHHopMaLun,

CucTtembl cumcrieHns. Pas3BepHyTas 3anmcb LEbIX U APO6HbIX 4ucen B
MO3ULMOHHOM cucTeMe cumucrieHns. CBOWCTBA MO3MLMOHHOW 3anucu  ymchna:
KONNYECTBO LMGp B 3anucu, NpusHak AeMMOCT Ymcia Ha OCHOBaHME CUCTEMbI
cumcneHms. AnropuTM nepesoja Lenoro Yymcna u3 P-MUYHOn CUcTeMbl CUUCNEHNS B
AECATUYHYLO. ANTOPUTM MNepeBoga KOHEYHOW P-U4YHOW Apobu B AECATUYHYIO.
ANropuT™M nepesofa LENoro uyucna U3 AecATUYHOM CUCTEMbl CUUCNEHUS B P-
MYHyt0. T[lepeBOf KOHEYHON [ecATMYHOM Apobn B P-nuHyto. [BOMYHas,
BOCbMepMYHaa 1 LUeCTHafLaTepuyHas CUCTeMbl CUUCNEHUS, CBA3b MEXAY HUMMU.



ApuigpmeTnyeckne onepaumm B MO3MLMOHHBIX CUCTEMAX cyuc/eHus. TpouyHas
ypaBHOBeLLeHHas cuctema cumcieHus. [ABonyHo-gecaTnyHaa cucTema CHMCNeHS.

KoaupoBaHue TekcToB. Kogmpoeka ASCII. OpaHoGalTHble KOAMPOBKM.
CraHgapt UNICODE. Kogmposka UTF-8. OnpegneneHne WHGPpOPMaLNOHHOIO
06bEMa TEKCTOBbIX COOOLLIEHWIA.

KogunpoBaHvne  n3o6paxeHuit.  OueHKa  MH(OPMALMOHHOIO  06beMa
rpauyecKnx AaHHbIX NPy 3afaHHbIX paspeLleHnr n rnyorHe KoAMPOBaHNA LiBETA.
LiBeToBble Mofenn. BekTopHoe koampoBaHue. dopmaTbl rpamyeckmnx (haiinos.
TpéxmepHas rpagmka. ®PpakTanbHas rpadmka.

KoavposaHue 3Byka. OueHKa MH(opMaLMOHHOro 06beMa 3BYKOBbIX [aHHbIX
Npu 3aaHHbIX YacToTe AMCKPEeTMU3aLnn 1 paspasHOCTU KOANPOBaHWA.

Anrebpa norukun. ToHATME BbICKa3blBaHWA. BbICKa3blBaTe/lbHble (HOPMbI
(npeankaTtbl). KBaHTOPbI CYLLECTBOBAHNS 1 BCEOOLLHOCTMN.

Jlornyeckne onepaummn. Tabnuubl UCTUHHOCTW. JIOrMYECKME BbIPaXKEHUS.
Jlornyeckne ToXpaecTBa. [loka3aTenbCTBO JIOTMYECKUX TOXAECTB C MOMOLLbIO
TabnuL MCTUHHOCTK. JTorMyeckure onepawmmn 1 onepawumm Hag MHOXeCTBaMMu,

3aKOoHbl anrebpbl NOrMKN. OKBUBAJIEHTHbIE MPE06Pa30BaHNA JIOTUYECKUX
BbIPXXEHWI. JTormyeckme ypaBHeHUs 1 CUCTEMbI YPaBHEHIA.

Jlornyeckue yHKUMM. 3aBUCMMOCTb KO/IMYECTBA BO3MOXKHbIX JIOrMYECKNX
(hYHKUMI OT KO/IMYeCTBa apryMeHTOB. [Mo/Hble CUCTEMbI TOTMYECKUX (DYHKLNIA.

KaHoHMYeckne  (oopMbl  JIOTUYECKUX  BbIpaXeHWin.  CoBepLUeHHble
AN3BIOHKTUBHBIE W KOHBIOHKTVBHbIE HOPMa/lbHble  (DOPMbl, &IrOPUTMbl KX
MOCTPOEHUS MO TabnmLe NCTUHHOCTW.

Jlornyeckne 3nemeHTbl B COCTaBe KoMmMbioTepa. Tpurrep. CymmaTtop.
MHoropaspsagHblii cymmaTtop. oCTPOeHMe CXeM Ha NIOrMYeCcKMX 3neMeHTax Mo
3alaHHOMY JIOTMYECKOMY BbIPaXXeHWUI0. 3arnncb JIOrMYecKoro BbIpaXKEHUA MO
NOTMYECKOIA CXEME.

MpeacTaBneHne UenbIX yucen B NamaTy KomnbioTepa. OrpaHWYeHHOCTb
AmnanasoHa umcen Mpu OrpaHUYeHUU KONn4yecTBa paspafoB. [lepenosiHeHue
paspsafHOA CeTKW. Be33HaKoBble U 3HAKOBble AaHHble. 3HaKOBbIA GUT. [BOVYHbLIN
A0MOSTHUTENbHBIN KO OTPULATE/bHbIX YMCEn.

MobuToBbIE NIOTNYECKMe onepaumn. JIOrMyeckuin, apuMeTUYECKUin |
UMKnYecknii  casurn.  LLndpoBaHne ¢ nomowbio  MOBMTOBOM — onepaumm
«uncKmovarowee NN».

MpefcTaBneHne BeLLECTBEHHbLIX 4YMCeN B MamATX KOMMbiOTepa. 3Hadvallas
4acTb M MOPSAOK Yncna. [manasoH 3Ha4YeHWUA BeLeCTBEHHBIX yucesn. Mpobnembl
XpaHeHNa BeLLECTBEHHbIX uKnCeN, CBA3aHHble C OrpaHMYeHWemM KOJIMYecTBa
paspsgoB. BbiMonHeHWe onepaumii € BELECTBEHHLIMW YMCNaMK, HaKoMeHue
OLUNBOK MPU BbIYUCIEHUSX.



AJITOPUTMBI M IPOrPAMMMPOBaHME

OnpepeneHe BO3MOXHbIX Pe3ynbTaToB paboTbl MPOCTEMLLNX anropuTMOB
ynpaBneHns WCMONHUTENAMU W BbIUNCIUTENbHBLIX anropnutmos. OnpegeneHve
NCXOAHbIX JaHHbIX, MNPV KOTOPbIX aIfOPUTM MOXET faTb Tpebyemblii pe3ynbTar.

STanbl pelleHna 33gady Ha KoMmnbioTepe. WHCTpyMeHTalbHble CpefcTBa:
TPaHCNATOP, OTNaAYMK, NPOPUANPOBLLUMK. KomMnunauma u  nHTepnpetaums
nporpaMmmM. BupTyasibHble MaLUUHBI.

WHTerpvpoBaHHasa cpefa paspaboTki. MeTtoabl OTfagkyM  Mporpamm.
Mcnonb3oBaHWe TpacCMPOBOYHbLIX Tabnuu. OTnagoyHblii BbiBoA. [lowaroBoe
BbINO/IHEHWE NporpaMmbl. TOUKKM OCTaHOBa. MPOCMOTP 3HaYeHUI NepeMeHHbIX.

A3blk nporpammupoBaHus (Python, Java, C++, C#). Tunbl [aHHbIX:
Lie/IoYNC/IEHHblE,  BELUECTBEHHbLIE, CUMBOJIbHbIE, /lOTMYecKue. BeTBneHus.
CnoxHble ycnosms. Lnknbl ¢ ycnoBuem. LMKAbl MO MEpPEMEHHOMN.
B3avM03aMeHAeMOCTb  Pa3IMYHbLIX  BWUAOB  UWKNOB.  VIHBapuvaHT  LMKNa.
CocTtaBneHve UMKMIa C WCNOMb30BaHWEM 3apaHee OMpefenieHHOro WHBapuaHTa
LUnKna.

[ OKYyMeHTNpoBaHue nporpamm. icnonb3oBaHue KOMMEHTapueB.
[MoAroToBKa onucaHna nNporpamMmmbl M UHCTPYKUUW ANS NO/b30BaTeNs.

ANropuTmbl 06paboTKN HaTypasibHbIX YKCEN, 3amnmncaHHbIX B MO3ULMOHHbIX
cucTeMax CUMC/ieHMs: pas3bueHne 3anmcy  4Yucna Ha  OTAeNbHble  Ludgpbl,
HaxoX/4eHne CYMMbl W NPOU3BEAEHNA LM(p, HaxXOXKAeHWEe MakCMMaslbHOWA
(MMHUMaNbHOM) UMPBI.

HaxoxkaeHne Bcex MPOCTbIX YMcen B 3aaHHOM AunanasoHe. [MpeactasnieHue
ymcna B BUAe Habopa NpPoCTbIX COMHOXMTENeA. ANropuUTM BbICTPOro BO3BEAEHWS
B CTeneHsb.

O6paboTKa faHHbIX, XpaHALWMXCS B (haitniax. TeKCToBble U ABOMYHbIE (halibl.
daiinosble nepeMeHHble (harinosble ykaszatenu). UTteHue u3 chaitna. 3anuch B
hain.

Pa3bueHve 3afa4mn Ha nogsagayn. Mognporpammbl (Npoueaypbl U YHKLMK).
Pekypcus. PekypcuBHble 00bekTbl ((hpakTanbl). PekypcrBHble npoueaypbl w
(hyHKUMK. crnonb3oBaHye CTeka A/19 opraHmn3aunmn peKypCcrBHbIX BbI30BOB.

cnonb3oBaHWe CTaHAAPTHOW OGUOIMOTEKM A3blka MPOrpammMypOBaHuS.
MoaknoueHne  6MGMAMOTEK  MOAMPOrpaMmm  CTOPOHHMX — NPOW3BOAUTENEN.
MoZynbHbIA NPUHLMMN NOCTPOEHNSA NPOrpamm.

UncneHHble MeToAbl. TO4YHOE W MPUBAVKEHHOE PELUeHMst  3adauw.
YncneHHble METOAbI PELEHUs YpaBHEHWIA: MeTOA nepebopa, MeTof, MOIOBUHHOIO
aeneHns. MpubAMXKEHHOE BbIUMCIEHNE AIMH KPUBbLIX. BbluncneHne nnowasein
(uryp C MOMOLLbIO YUCNIEHHLIX METOAO0B (MeTof4 NPSMOYro/IbHUKOB, METO[



Tpaneunin). MMouck makcumyma (MUHUMYMA) (YHKUUMW OAHOW MepeMeHHOM
MeTO/IOM MOJIOBUHHOIO [e/IeHus.

O6paboTKa CUMBO/bHLIX  AaHHbIX. BCTpOeHHble  (DYHKUMM  A3blKa
NporpamMmmmnpoBaHns A4 06paboTKM CUMBOJIbHBIX CTPOK. ANTOpUTMbI 06paboTKu
CUMBO/IbHbIX CTPOK: MOACYET KOMNYECTBa MOSIB/IEHWIA CKUMBOSIA B CTPOKE,
pa3brieHne CTPOKM Ha cfioBa NO NpobesibHbIM CUMBOSIAM, MOWUCK MOLCTPOKM
BHYTPM [AaHHOA CTPOKM, 3aMeHa HailAeHHOW NOACTPOKM Ha ApYyryt CTPOKY.
"eHepauMs BCex CIOB B HEKOTOPOM anaBuTe, YAOBETBOPAIOLLMX 33AaHHbIM
orpaHuyeHmnsam. MNpeobpaszoBaHue Yncna B CUMBO/IbHYHO CTPOKY M 06paTHoO.

MaccuBbl UM MOCNefoBaTe/IbHOCTU  yucen. BbluncneHne 0606LLEHHBIX
XapaKTePUCTUK 3/1eMEHTOB MaccuBa U/ YMACMIOBOMW NOC/eA0BATENbHOCTU (CYyMMBI,
Npou3BefeHNs, CpeaHero apugMeTMyeckoro, MMHMMASILHOTO U MakKCUMaslbHOro
3/IEMEHTOB, KOJIMYECTBA 3/IEMEHTOB, YAOB/ETBOPAIOLLMX 33[aHHOMY YC/IOBUIO).
JINHENHbI NOMCK 3aaHHOM0 3HAYeHWsI B MacCcuBe.

CopTupoBKa 0JHOMepPHOro Maccuea. MpocTble MeToAbl COPTUPOBKM (METOA
My3blpbka, MeTOJ Bbl6Opa, COPTMPOBKa BCTaBKamu). COpPTUPOBKA CUSHUEM,
bbicTpas copTupoBka MaccuBa (anroputm QuickSort). [BOWYHbLIA MNOWUCK B
OTCOPTUPOBaHHOM MaccuBe.

[BymMepHble MaccuBbl (MaTpuubl). ANTOPUTMbI  06PabOTKN  [ABYMEPHbIX
MacCU1BOB: 3aro/iIHeHWe [BYMEPHOro YMC/I0BOro Maccusa rno 3afaHHbIM npasusiam,
MOUCK 3/1eMeHTa B ABYMEPHOM MacCuBe, BblUMC/eHMEe MakcuMyma (MUHUMYMA) Y
CyMMbl 3/IEMEHTOB [BYMEPHOI0 MacCuBa, MepecTaHOBKa CTPOK W CTO/6L0B
[ABYMEPHOr0 MaccmBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcTOBbIA npoueccop. PegakTvpoBaHve u opmatvpoBaHue. [poBepka
oporpacimm 1 rpammatmki. CpefcTBa Moucka W aBTO3aMeHbl B TEKCTOBOM
npoueccope.  Mcnonb3oBaHne  cTuneid.  CTPYKTYpUpOBaHHble  TEKCTOBblE
AOKYMeHTbl. CHoOCKW, ornasfeHue. KonnekTmBHas pabota C  [OKYMEHTaMW.
VHCTPYMEHTbI peLieH3npoBaHns B TEKCTOBbIX npoueccopax. ObnayHble CepBUCHI.
[enosas nepenucka. Petepar. [lpaBuna UUTUPOBaHWUA  WUCTOYHMKOB W
oopmneHus bubnmnorpauuecknx ccbliok. OdopmieHne crnvcka nUTepartypbl.
3HaKOMCTBO C KOMMbIOTEPHOW BEPCTKON TeKCTa. TexXHU4Yeckue CpefcTBa BBOAA
TekcTa. CneuvanMsnpoBaHHble CpPeACcTBa PeAakTUpPOBaHMSA  MaTeMaTUYecKuX
TEKCTOB.

AHann3 aaHHbIX. OCHOBHblE 33fla4/ aHanm3a AaHHbIX: MPOrHO3MpoBaHYe,
Knaccuukaumsa, Knactepusaumsa, aHaiM3 OTKNOHeHWA. [locnefoBaTenbHOCTb
pelleHns 3aay aHasm3a [aHHbIX: CO0p NepBUYHBLIX AaHHbIX, OYMCTKA M OLEHKa
KayecTBa AaHHbIX, BbIOOp W/MnM NOCTPOeHWe MoAenun, npeobpasoBaHue AaHHbIX,
BU3yaM3aLma [aHHbIX, UHTepripeTaums pesynbtatoB. MNporpamMmmHble CpeacTsa u



WNHTEPHET-CEPBUCHI AN 06paboTKN U NpeacTaB/ieHns faHHbIX. bosnbluve faHHbIe.
MalurHHoe 06yyeHue. VIHTeNIeKTyabHbIin aHaIn3 JaHHbIX.

AHaM3 [aHHbIX C MOMOLLbI 3MEKTPOHHbLIX Tabnuu. BbluncnieHne CyMMbl,
cpefHero apngmeTN4ecKoro, HambonbLUero (HaMeHbLUEro) 3Ha4eHns agnanasoHa.
BbluncneHne KoaguumeHTa Koppenaumm AByX pPsAoB AaHHbIX. [MocTpoeHve
CTONOYaTbIX, /IMHENYaTbIX W KPYyroebiX Auarpamm. [locTpoeHve rpadmvkoB
(hyHKUMIA. [Moabop NMHUK TpeHAa, peLleHre 3a4a4 NPorHo3npoBaHuA.

UncneHHoe pelleHMe YypaBHEHMIA C NOMOLWBHO nogbopa napamerpa.
OnTuMM3aLmMs KakK MOMCK HamnydLlero pewleHns B 3afaHHbIX YCnoBusx. Lienesas
(yHKUMA, orpaHnyeHns. JlokasibHble W 106a/IbHbIA  MUHUMYMbI  Lie/1eBOM
(hyHKUMW. PelleHve 3a4a4 ONTUMM3ALMA C MOMOLLHO 3N1eKTPOHHBIX TabnuL,.

11 KIIACC

Teopernueckune 0CHOBbI HHPOPMATHKH

TeopeTnyeckne noAxodbl K OLEHKE KOMMYecTBa MHGopMauun. 3akoH
afAMTUBHOCTM MH(opMaumun. dopmyna Xaptau. VIHpopmauus n BepOATHOCTb.
®opmyna LLIeHHOHa.

AnroputMbl CXatma pgaHHblX. Anroputm RLE. Anropytm  XaddgmaHa.
Anropyutm  LZW. ANroputMbl CKaTus AaHHbIX C NOTEPAMW. YMEHbLLEHNe
rnyouHbl KoaMpoBaHua LBeTa. OCHOBHbIE Naen anroputmMos oxxatus JPEG, MP3.

CKopoCcTb nepefaun  AaHHbIX.  3aBMCMMOCTb  BPeMeHW nepegadn ot
NH(OPMaLMOHHOTO 00bEMA [aHHbIX U XapaKTepPUCTUK KaHana CBA3W. TpuynHbI
BO3HMKHOBEHMS OLWIMOOK nNpu nepegade faHHbIX. Kofbl, MN0O3BOMSHOLLME
0b6Hapy)XuBaTb M MCNPaBsATb OLIMOKK, BO3HMKAOLWMe Mpu nepefade AaHHbIX.
PaccTosiHue XammuHra. KoguposaHue ¢ nosTopeHnem 6utos. Kogbl XaMMuHTra.

Cuctembl. KOMMOHEHTbI CUCTEMbI W UX B3aumogeincTemre. CUCTEMHBIN
ahheKT. YnpaBneHe Kak MH(opMaLMOHHBI npouecc. ObpaTHas CBA3b.

Mopgenn n mofenuposaHue. Llens mogennposaHua. COOTBETCTBME MOAENN
MOAENMPYeMOMY OOBEKTY WM MpoLeccy, Lenv MoaennposaHus. dopmanmnsaums
NPUKNaaHbIX 3a4ay.

MpeacraBneHne pe3ynbTatoB MOAENMPOBaHUSA B BUAE, YAOGHOM AnA
BOCMPUATUSA YesloBEKOM. ["padmyeckoe npefcTaB/ieHne gaHHbIX (CXeMbl, Tabnnupbl,
rpaukn).

"pahbl. OCHOBHbIE NOHATUA. Buabl rpagos. OnucaHye rpad)oB ¢ NOMOLLbHO
MaTpuL, CMEXHOCTWU, BECOBbIX MaTpul, CMUCKOB CMEXHOCTWU. PelleHne
aITOPUTMUYECKNX  33fa4y, CBfA3AHHbIX C aHamM3oM rpaoB  (MOCTPOEeHUe
ONTUMaNbHOrO MyTU MeXAy BepluMHaMn rpada, OnpeaeneHne KonmyecTsa
PasNYHbIX MNyTed MeXAy BepliMHaMU OPWEHTUPOBAHHOIO auMK/IMYECKOro

rpaga).



Hepesbs. BbuHapHoe fepeBo. [epeBbs noucka. Crnocobbl 06xopa Aepesa.
MpefcTaBneHne apuPMeTUUECKNX BblpaXKeHWUA B BUAe fAepeBa. JUCKPeTHbIE Urpbl
ABYX UTPOKOB C MOJIHOM MHopmaumeit. MocTpoeHne fepeBa nepebopa BapraHToB,
onucaHne cTpaTerny Urpbl B TabsIMUYHON (hopme. BbIMIpbILLHbIE Y NPOUTPbILLHbIE
Mo3nunn. BeINTpbILLHbIE CTPATErnN.

CpefcTBa UCKYCCTBEHHOro MHTeNnekTa. CepBUCbI MALLMHHOIO nepesoja u
pacno3HaBaHust YCTHOW peyn. KOrHMTUBHbIE CepBUCHI. NAeHTU(MKaUMA N NOUCK
N306paXKeHH, pacno3HaBaHue NN, CamoobyyatoLpecs CUCTEMBI.
CKYCCTBEHHbIA MHTENIEKT B KOMMbIOTEPHbIX Urpax. Vcnonb3oBaHne MeTOA0B
NCKYCCTBEHHOI0 MHTEN/IEKTA B 0OyvatoLmx cuctemax. Vicnonb3oBaHue MeToOB
NCKYCCTBEHHOI0 UHTE/NIEKTA B POBOTOTEXHUKE. IHTEpHET Bellei. MepcnekTyBbl
Pa3BUTUS KOMIMbIOTEPHBIX UHTENIEKTYa/IbHbIX CUCTEM. HelipOHHbIe CEeTU.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

dopmanmsauma  noHATMA  anroputma. MawmHa — TblOpUHra  Kak
YHMBepCa/ibHas MOe/b BblUMCNeHWiA. Te3nc Uepya—TbropyHra.

OueHKa CNOXHOCTWU BblYMCNeHWUA. Bpemsa paboTbl M 06bEM MCMO/b3YEMOiA
namMaTy, WX 3aBUCUMOCTb OT pa3mepa MWCXOAHbIX  faHHbIX. OueHKa
aCMMNTOTUYECKON  CNOXHOCTM  a/IrOPUTMOB.  ANTOPUTMbI  MOJIMHOMU&/IbHOW
CNIOXXHOCTW. [MepebopHble  anropuTMbl.  puMepbl  pas/InyHbIX — aropuTMOB
PeLleHnst O4HOIN 3aa4n, KOTOPble UMEIOT Pa3/IMYHYIO CNOXHOCTb.

MoncK MpoCTbIX uYuMcen B 3afaHHOM AManasoHe C MOMOLLbIO anropuTma
«peLeTo JAparocheHar.

MHoropaspsgHble Lesble Ynicna, 3a4aqm AIMHHON apupMeTUKN.

Cnosapn (accoumaTuBHble MacCuBbl, OTOOpPaXeHWs).  Xal-Tabnumubl.
[MocTpoeHve angaBnTHO-4aCTOTHOIO C10Baps 418 3a4aHHOMO TEKCTa.

Ctekn. AHa/M3 MpPaBUIbHOCTM CKOOOYHOrO BbIPaXXeHUS. BblumcieHune
apnMETNYECKOTO BbIPaXXEHMS, 3aMnmncaHHOro B NOCTHUKCHOM opme.

Ouepegu. icnonb3oBaHye oyvepean 419 BPEMEHHOMO XpaHeHUs AaHHbIX.

Anroputmbl Ha rpadax. MocTpoeHnMe MWHMMalIbHOro OCTOBHOMO [epesa
B3BELUEHHOI0 CBA3HOr0 HeOpMEHTUPOBaHHOIO rpadga. KonmyectBo pasnmyHbIX
nNyTerh MeXAy BepLuMHaMU OPUEHTMPOBAHHOIO aLUMK/IMYECKOro rpaga. AnropuTtm
[eliKcTpbl.

[epesbs. Peanusaums fepeBa ¢ MOMOLLBHO CCbITOYHBLIX CTPYKTYpP. JBOUYHbIE
(buHapHble) gepeBbdA. [loCTpoeHWe fepeBa ANA 3a4aHHOIO apUPMETMYECKOoro
BbIpaXKeHNs. PeKypcuBHbIE anropuTmbl 06xofa fepesa. Vcrnonb3oBaHWe CTeka U
ouepeam ans obxopaa Aepesa.

[dnHamMmyeckoe nporpaMMuMpoBaHMe Kak METO pelleHus  3ajady  C
COXpaHeHVeM MPOMEXYTOUHbIX pPe3y/nbTaToB. 3afayn, pellaeMble C MOMOLLbHO



ANHAMWYECKOr0  MPOrpaMMUPOBaHMS:  BbIMUC/EHWE PEKYPCUBHBLIX  PYHKLWNNA,
MOACYET KOMMYeCTBa BapMaHTOB, 3a4a4un onTuMm3aLmn.

[MoHATME 06 06BbEKTHO-OPMEHTUPOBAHHOM MPOrpaMMmMpoBaHnn. OBbEKTbI U
Knaccbl. CBOWCTBa M MeTOAbl 06BbeKTOB. OOBLEKTHO-OPUEHTUPOBAHHBIA aHa/n3.
PaspaboTka MporpaMM Ha OCHOBe OOBEKTHO-OPUEHTUPOBAHHOIO MOAX0AA.
VHKancynsauus, HacnegosaHue, noimmMopgunsm.

Cpeabl 6bICTpoOi pa3paboTKM nporpamMm. [1poeKTUpoBaHUE WHTepderica
nosib3oBatens.  VICrnosb3oBaHWe  rOTOBbIX — YMPaB/sieMblX — 3/IEMEHTOB  AJ14
MOCTPOEHUS NHTEPENCa.

O630p  A3bIKOB  MporpammupoBaHus.  loHATME 0  napagurmax
MporpaMMMpoBaHms.

NupopmanuoHHbIe TEXHOJIOTIUH

JTanbl  KOMMNbIOTEPHO-MATEMAaTUYECKOrO  MOJENIMPOBaHUA:  MOCTaHOBKa
3afjaun, paspaboTka  MOAenn,  TecTMpoBaHWE  MOfLENM,  KOMMbIOTEPHbIN
3KCMepPUMEHT, aHa/In3 pe3y/ibTaToB MOAENIMPOBaHUS.

AnckpeTnsaumsa nNpu  MaTeMaTUYeCKOM  MOAENMPOBaHUMA  HEMPEPbIBHbIX
npoueccoB. MogenupoBaHne ABWXeHUs. MogenupoBaHue  GMOOTUYECKMX
cuctem.  Marematmyeckme — MofenM B 3KOHOMMKe.  BblumcinTenbHble
3KCMEPUMEHTBI C MOAENAMMU.

O6paboTKa pe3ynbTaToB 3KcrepumeHTa. MeTof HaMMeHbLUMX KBaApaToB.
OueHKa 4MCNOBbIX MapameTpoB  MOAENMPYeMbIX 0OBLEKTOB W MPOLECCOB.
BoccTaHoBNeHMe 3aBUCMMOCTEN N0 pesy/bTaTtam aKCnepumeHTa.

BeposaTHoCTHble  mogenn. Metoabl  MoHTe-Kapno.  VimuTtaumoHHoe
mogzenupoBaHue. CUCTEMbl MaCCOBOIO 06CYXXMBaHMS.

TabnunuHble (pensumoHHble) 6a3bl AaHHbIX. Tabnuua — npeacTasieHve
CBefleHWin 06 OAHOTUMHbLIX 06bekTax. Mone, 3anucb. Knou Tabnuupsl. PaboTta ¢
roToBO 6a30i faHHbIX. 3anofiHeHWe 6a3bl AaHHbIX. [OUCK, COpTMpPOBKa U
(unbTpaums AaHHbIX. 3anpocbl Ha BbIGOPKY AaHHbIX. 3arpockl C napameTpamMu.
Bbluncnsiemble nons B 3anpocax.

MHoroTabnmuHble 6asbl  AaHHbIX. TWMNbl CBS3eM Mexay Tabnmuamu.
BHeLlwHWUA KoY. LlenocTHOCTb 6a3bl AaHHbIX. 3anpocbl K MHOrOTabin4yHbIM 6a3am
[aHHbIX.

VHTepHeT-NpunoxeHus. NoHATYE O CepBEPHON M KIMEHTCKOM YacTsaX cailTa.
TexXHONOrna «K/MEeHT — cepBep», eé A0CTOMHCTBA U HefocTaTKM. OCHOBbI A3blKa
HTML un KackagHblx Tabnuy ctunein (CSS). CueHapum Ha a3blke JavaScript.
®opMbl Ha Be6-CTpaHuLe.

Pa3melLieHne Be6-CaNTOB. YCnyra XoCTUHra. 3arpyska (aiinos Ha cauT,

BBOA M300paXEHUn C MCNONb30BaHWEM Pa3/INUHbLIX LMPPOBLIX YCTPONCTB
(umpoBbIX (hoTOanmMapaToB M MUKPOCKOMOB, BUAeOKaMep, CKaHepoB W ApYrux



yCTPOMWCTB). Mpadmyeckunin pegaktop. PaspelueHne. KagpuposaHue. VcnpasneHne
nepcrnekTuBbl.  uctorpamma. Koppekuuss  ypOBHE, KOpPPeKuus  LiBeTa.
ObGecLBeymBaHME LBETHbLIX M300paXkKeHNn. PeTywb. PaboTa ¢ o06nactamu.
dUNbTPSI.

MHOrocnoiHble n306pakeHns. TekcToBble cnon. Macka cnos. KaHanbl.
CoxpaHeHue BbleneHHOW obnactn. lMoAroToBka WAMKOCTPaUMiA Ans Be6-CaliToB.
AHUMMPOBaHHbIE N306paXKEHNS.

BektopHaa rpaduka. [puMuTuBbL.  VI3MeHeHMe nopsgka 3/1eMEHTOB.
BblpaBHMBaHWe, pacnpegeneHue. pynnupoBka. KpuBble. PopMaTbl BEKTOPHbLIX
PUCYHKOB. /ICcnosib3oBaHMe KOHTYPOB. BekTopu3alms pacTpoBbIX N300paXKeHUIA.

MpUHUMMBLI  MOCTPOEHMS W PefakTUPOBaHWUA  TPEXMEPHbLIX  MOAENeil.
CeTouHble mofenn. MaTepuansl. MofenmpoBaHne WCTOYHMKOB OCBELLEHUS.
Kamepbl. AauTuBHble TexHonorun (3D-npuHTepsbl). MOHATME O BUPTYasIbHON
peasibHOCTW U JOMNO/IHEHHOMN peasibHOCTU.



NMNIAHNPYEMBIE PE3YJIbTATbI OCBOEHUA TIPOTPAMMBbI  T10
NH®OPMATUKE (YTNYBNEHHbIN YPOBEHb) HA YPOBHE CPEJHEIO
OBLLEINO OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATBI

JIN4HOCTHble  pe3ynbTaTbl  OTP@XAKT TOTOBHOCTb W CMOCOOHOCTb
06yyatoLLMXCa PYKOBOACTBOBATLCA CHOPMUPOBAHHON BHYTPEHHEN MO3ULMEN
JMYHOCTKN, CUCTEMOM LIEHHOCTHbIX OPWEHTauuii, MO3UTUBHBLIX BHYTPEHHUX
yOeXXIeHNN, COOTBETCTBYIOLMX  TPaAULMOHHBIM  LIEHHOCTAIM  POCCMIACKOTO
06LLeCTBa, pacLUMpPEHNe XXM3HEHHOrO ONbiTa U OMbiTa AeATeIbHOCTU B NpoLecce
peaim3aumMm  cpeacTBaMn  y4eBHOro  npeameTa  OCHOBHbIX — Hampas/ieHWN
BOCNMUTATENIbHON [AesATe/IbHOCTH.

B pesynbTate u3yyveHWs WHGOPMATMKA Ha YpPOBHe CpeAHero oo6uiero
06pa3oBaHMs y obyuvaroLeroca 6yayT chopMMpoBaHbl CleayroLMe TMYHOCTHbIE
pe3ynbTarhl:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHWE CBOWX KOHCTUTYLMOHHbLIX MpaB M 0053aHHOCTEN, YBaXKEHWe
3aKOHa 1 MpaBonopsgka,  CoOMOfeHWe  OCHOBOMOSAraloWmx  HOPM
NH(OPMALMOHHOIO NpaBa U NHPOPMaLMOHHOW 6e30MacHOCTY;

FOTOBHOCTb MPOTUBOCTOSATH  MAEONIOMMM  3KCTPEMU3MA,  HaLMOHaM3Ma,
KCeHO(oOMKN, AUCKPUMMHALMKM MO  COUMabHbIM, PENUTMO3HbIM,  PacoBbIM,
HaLMOHa/IbHbIM MPU3HaKam B BUPTYa/IbHOM NPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOLLIEHME K CTOPUYECKOMY Hacnefunto, JOCTVKeHUAM Poccum
B HayKe, CKYCCTBE, TEXHO/OIMAX, NOHUMaHWe 3HaYeHUS MH(OPMAaTUKIN KaK HayKu
B YKM3HM COBPEMEHHOI0 00LLeCTBa;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

chopMMpPOBaHHOCTb HPABCTBEHHOI O CO3HAHMS, 3TUYECKOrO MOBeAEHNS;

CMOCOBGHOCTbL OLEHMBaTh CUTYauMiO M MPUHMMATb OCO3HaHHbIE pPeLLeHus,
OPUEHTMPYACb HA MOP&a/IbHO-HPABCTBEHHbIE HOPMbI M LLEHHOCTW, B TOM YuC/e B
ceTu IHTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

3CTETMYECKOE OTHOLUEHVME K MUPY, BK/IOYasA 3CTETUKY HAy4YHOro W
TEXHUYECKOro TBOPYECTBa;

CMOCOBHOCTL BOCMPUHUMATL Pas/iyHble BUAbl WUCKYCCTBA, B TOM 4uC/e
OCHOBaHHOIO Ha NCMoJ1b30BaHUN MH(OPMALMOHHBIX TEXHOIOMUNA;

5) pu3u4ecKOro BOCIUTAHMS:

chopMMpOBaHHOCTbL  3[40POBOr0 M Ge3onacHOro  obpasa  >KU3HM,
OTBETCTBEHHOI0 OTHOLLUEHMS K CBOEMY 3[0pOBbl0, B TOM uuUC/e 3a CYeT



Co6MoeHNa TpeboBaHMIA 6e30MacHo aKCMIyaTauum CpeacTB UHPOPMALMOHHBIX
N KOMMYHUKaLMOHHBIX TEXHOMOMNA;

6) Tpy10BOI0 BOCIIMTAHMSL:

FOTOBHOCTb K aKTUBHON [eATe/IbHOCTU TEXHOMOMMYEeCKOn U CouMasibHOM
Hanpas/IeHHOCTW, CMOCOBHOCTb MHULMMPOBATL, MAHMPOBATb N CaMOCTOATE/ILHO
BbINO/HATL TaKy0 AeATeIbHOCTb;

MHTEpeC K cdepam MpPoeccnoHaIbHOW AeATeNbHOCTU, CBA3aHHbIM C
WH(OPMATMKOW, MPOrpaMMUpPoOBaHMEM W WHHOPMALMOHHBIMU  TEXHOMOTMSMN,
OCHOBaHHbIMW Ha [OCTUMXXEHMAX HayKU WMH(OPMaTUKN M HayYHO-TEXHUYECKOro
nporpecca, YMeHWe COBeplUaTb OCO3HaHHbIA BblI6Op Oyaylleir npodeccun u
peanin30BbIiBaTb COOCTBEHHbIE XKN3HEHHbIE MaHbI;

FOTOBHOCTb W CMOCOBGHOCTL K 06pa3oBaHWI0O M CamMo06pa3oBaHUIO Ha
MPOTSXKEHNN BCEW XKN3HMU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

0CO3HaHVe rnobasbHOrO0 XapakTepa 3KOIOTMYECKUX MPO6/iIeM U NyTein ux
pelleHnss, B TOM 4uC/le C Y4YETOM BO3MOXKHOCTEA  MH(OPMALMOHHO-
KOMMYHUKaLMOHHbIX TEXHONOIUIA;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

CPOPMMPOBAHHOCTL  MMPOBO33PEHNSA, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO PasBUTUA HayKW, [LOCTMDKEHMAM Hay4HO-TEXHMYECKOro mnporpecca U
0O6LLIECTBEHHOIN NPaKTUKK, 38 CHET MOHUMAaHUS PO MH(OPMALIMOHHBLIX PECYPCOB,
NH(OPMALMOHHbIX MPOLECCOB M UHPOPMALMOHHBLIX TEXHOMOIMMIA B YCNOBUSX
LMPOBOI TpaHCHOPMAaLMN MHOTMX Chep XKN3HN COBPEMEHHOIO OOLLIECTBA;

OCO3HaHWe LIEHHOCTW Hay4yHON AeATeNIbHOCTW, TOTOBHOCTb OCYLLECTBASATH
MPOEKTHYIO U UCCNeA0BaTeNIbCKYO AesATe/lbHOCTb UHANBUAYA/ILHO W B TPYMNe.

B npouecce AOCTMXEHUSA NNMYHOCTHBLIX Pe3ynbTaToB OCBOEHWS MPOrpamMmbl
Mo WHMopMaTMKe Yy 0OyYatoMXC COBEPLUEHCTBYETCA  3MOLMOHA/IbHbIN
WHTENNEKT, nNpeanonaratowmii CpopMmMpoBaHHOCTb:

CamMOperynmpoBaHns, BK/IKOYAKOLLEr0 CaMOKOHTPO/b, YMEHMe MPUHUMATb
OTBETCTBEHHOCTb 3@ CBOE MOBefeHWe, CMNOCOOHOCTb afanTMpoBaTbCA K
3MOLIMOHANbHBIM N3MEHEHUAM W NPOSBAATb TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

BHYTPEHHEN MOTMBaLUW, BKIHOYAIOLLE CTPEM/IEHNE K AOCTVKEHUIO LieNn U
ycrnexy, ONTUMW3M, WUHULMATMBHOCTb, YMEHWEe AelCTBOBaTb, UCXOAS U3 CBOUX
BO3MOXXHOCTEW;

aMMaTuK, BK/IKOYatOLLE CrnOCOOHOCTb NOHMMATb 3MOLMOHA/IbHOE COCTOAHME
APYrnX, y4uTbiBaTb €ro NpW OCYLLECTB/IEHUN KOMMYHMKaLUMK, CNOCOBHOCTb K
COYYBCTBUIO U COMEPEXMBAHWIO;

COLManbHbIX HaBbIKOB, BK/IKOYAOLLMX CMOCOOHOCTb BbICTPanBaTb OTHOLLEHNS
C APYTUMU NOLbMU, 3a060TUTLCA, NPOABATL MHTEPEC N Pa3peLLaTb KOH(INKTI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynbTate u3yyeHUs WHPOPMATUKM Ha YpPOBHe CpeAHEero o6LLero
obpasoBaHMA Yy oOydatowleroca OyayT copmMupoBaHbl - MeTanpeaMeTHble
pe3ynbTaTbl, OTPaKEHHbIE B YHMBEPCAIbHbIX YYeOHbIX AEACTBUAX, & UMEHHO —
Mo3HaBaTe/lbHble  YHMBEpPCa/ibHble YyyebHble [OeWACTBUA, KOMMYHWUKATUBHbIE
YHMBEpPCa/IbHble Y4eOHble [eNCTBUS, PEerynsaTvBHble YHMBEpPCasbHble YYebHble
[eCTBUA, COBMECTHAA feATe/IbHOCTb.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 6a30Bble JJOrH4YecKmne JeicTBUSI:

CaMOCTOATENIbHO  (hOpMYy/NMpoBaTb W akTyanMsuposaTb  Mpobnemy,
paccMaTpunBaTb ee BCECTOPOHHE,

yCTaHaB/IMBaTb CYLLECTBEHHbIA MNPU3HAK WA OCHOBaHUS [ANS CPaBHEHWUS,
Knaccudmkaumm 1 06006LLeHNS;

onpefenaTtb Lenn [eATelbHOCTW, 33jaBaTb MapameTpbl U KpUTepum Ux
[IOCTKEHWS,

BbISABNATL 3aKOHOMEPHOCTW U NMPOTUBOPEYNSA B pacCMaTpPMBaEMbIX ABMIEHUAX;

pa3pabatbiBaTb MMaH PELLUEHUs NPO6/EMbl C YYETOM aHa/M3a UMERLLMXCS
MaTepUaibHbIX N HemMaTepUaibHbIX PECYPCOB;

BHOCUTb KOPPEKTUBLI B 1eATE/IbHOCTb, OLIEHNBATbL COOTBETCTBME Pe3y/bTaToB
LIeNsIM, OLIEHMBATb PUCKM NOCNEACTBUI AeATENbHOCTY;

KOOPAMHMPOBaTb W  BbIMNOMHATL  paboTy B YC/MOBUSIX  PeasibHoro,
BUPTYa/IbHOr0 1 KOMOMHMPOBAHHOIO B3aUMO/IENCTBUS;

pa3BMBaTb KpPeaTBHOE MbILL/IEHME NPY PELLEHUN XKMU3HEHHBIX MPO6eMm.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BNafeTb HaBblKaMWn Y4eOHO-MCCNeA0BaTe/TbCKON U NPOEKTHON AEATENbHOCTH,
HaBblKaM/  pa3pelleHnss  Npo6sieM,  CrOCOGHOCTBID U TOTOBHOCTbIO K
CaMOCTOATE/IbLHOMY NMOUCKY METO/A0B PeLLEeHNA NPaKTUYeCKNX 3aga4, MPUMEHEHNIO
pa3IMYHbIX MeTOA0B NO3HaHWUS;

OCYLLIeCTB/ATL pas/inyHble BUAbl [AEATENLHOCTU MO MOYYEHUHD HOBOIO
3HaHWA, ero MHTepnpeTauun, npeobpasoBaHUD N MPUMEHEHUIO B Pas/INYHbIX
YYebHbIX CUTyauusx, B TOM 4uUC/e MPW COo3[aHMM Y4ebHbIX W CcoumasibHbIX
MPOEKTOB;

(hopMMPOBaTb Hay4HbI TUM MbILWIEHUS, BNAAETb HAYy4YHOW TEPMUHOMNOTUEN,
K/THOYEBbIMU NMOHATUAMU N METOLAMN,

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3afayvM B 006pa3oBaTe/lbHOM
L1eATeNIbHOCTU N XKN3HEHHbLIX CUTYaLMaX;



BbIABNATb MPUYNHHO-C/IEACTBEHHbIE CBA3W U aKTyalM3uposaTb 3afaqy,
BblABUraTb TMMOTe3y ee peLleHnsl, HaXOAWUTb aprymeHTbl A8 [0KasaTe/bCTBa
CBOMIX YTBEPX/AEHWIA, 3aaBaTb NapaMeTpbl U KPUTEPUN PELLEHNS;

aHaM3MpoBaTb MONYYEHHblE B XOAe pPelleHns 3agayn  pesysnbTathl,
KPUTUYECKN OLeHMBaTb UX AOCTOBEPHOCTb, MPOrHO3MPOBaTh 3MEHEHWE B HOBbIX
YCNOBUSAX;

[aBaTb OLEHKY HOBbIM CUTyaLUAM, OLLEHMBATb MPUOBPETEHHDINA OMbIT;

OCYLLECTBNATL LieNleHanpas/ieHHbIN MOWCK MepeHoca CPefcTB UM Cnoco6oB
[e/CTBUA B NPOJPECCUOHANBHYIO Cpedy;

YMEeTb MEPEeHOCUTb 3HAHWA B MO3HABaTe/IbHY0 W MpPaKTUYecKyto 061acTu
XKN3HeJeATeIbHOCTH;

YMeTb UHTErPMPOBaTh 3HaHWA U3 pasHbIX NPeAMETHbIX 06/1acTel;

BblABUraTb HOBblE MAeW, npegnaratb OPUrnHasIbHble MOAXOAbI U peLleHus,
CTaBWTb NPOGIEMbI M 3aa4u, LOMyCKatoLye a/ibTepHaTUBHbIE PeLLeHus.

3) pabora ¢ uHpopmMaumei:

BflafeTb HaBblKaMK1 MOMTYYEHNS MH(OPMaLMK N3 UCTOYHUKOB pasHbIX TUMOB,
CaMOCTOATE/IbHO  OCYLUEeCTBMSATb  MOWCK,  aHanu3,  cucTematuaumio U
WHTepnpeTaumio MHMopMaLmMmn pasiniHbIX BUAOB U (POPM NpeLCTaBNeHus;

co3fjaBaTb TEKCTbl B pPas3/IMyHbIX QopmaTax C Y4Y€TOM Ha3HavyeHus
UHopMaLMn M LeNeBO  ayauTopuu, BblGMpas  ONTUMabHYHO  (hopMy
NpefcTaB/eHNs 1 BU3yau3aUmnm;

OLeHMBaTb A0CTOBEPHOCTb, IENUMTUMHOCTL MH(OpMauun, eé CoOTBETCTBUE
MPaBoBbLIM 1 MOPa/IbHO-3TUYECKUM HOPMaM;

MCNONb30BaTb  CPeACTBa  MH(OPMALUMOHHBIX M KOMMYHMWKALMOHHBIX
TEXHO/OMMI B PeLLeHNN KOTHUTUBHbIX, KOMMYHUKATUBHbIX U OpPraHn3aumMoHHbIX
3a0a4 C Ccob6noaeHMeM TpeboBaHUA 3ProHOMUKK, TEXHUKM 6e30MacHOCTY,
FUIUeHbl,  PecypcocbepeXxeHns, MpaBOBbIX WM 3TUYECKMX  HOPM, HOPM
NHHOPMaLMOHHOM 6e30MacHOCTY;

BfageTb  HaBblkaMuM  pacno3HaBaHMs M 3aWuUTbl  MHOpMaLuN,
NH(OPMaLMOHHOW 6e30MacHOCT IMYHOCTH,

KoMMyHuKaTHBHBIE YHHBepPcaIbHble YueOHbIe 1eHCTBUSA

1) oO61ienme:

OCYLLECTB/IATL KOMMYHUKaLMW BO BCEX CHhEPax >KM3HMU;

pacno3HaBaTb HeBepbasibHble CpeacTBa 00LWEeHWs, MOHMMATb 3HauveHue
coLMaibHbIX 3HAKOB, pacrno3HaBaTb MPeAnoCbIIKA KOHQIMKTHBIX CUTyauuin u
CMAryaTb KOHQ/INKTLI;

BNageTb  pas/IMyHbIMM  crocob6amy  OOLWEHWA U B3aMMOAENCTBUS,
apryMeHTUPOBaHHO BECTU AMaIOr, YMeTb CMArvaTb KOH(MKTHbIE CUTYaLN;



Pa3BEPHYTO M NIOTMYHO M3naraTb CBOK TOYKY 3PEHUA C WCMOJSIb30BaHWEM
A3bIKOBbIX CPefCTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MOHMMATb U UCMO/b30BaTb MPerMyLLecTBa KOMaHAHON WM MHANBUAYAIbHOM
paboThl;

BblGMpaTb TEMATUKY M METOAbl COBMECTHbIX [ENCTBUMA C YYETOM O0OLLMX
WNHTEPECOB 1 BO3MOXXHOCTE KaXKAOr0 YsleHa KOMINeKTUBa;

NpUHUMaTb  LeNn  COBMECTHON  [eATeNbHOCTWM,  OpraHv3oBbIBaTb U
KOOPANHMPOBaTb [ENCTBUA MO WX [AOCTMXKEHUIO: COCTaBNATb MfaH AeUCTBUN,
pacrnpefendTb Po/iM C YYETOM MHEHWA YYaCTHUKOB, 06CY)XAaTb pe3y/bTarthl
COBMECTHOI paboThl;

OLEeHMBaTb Ka4yeCTBO CBOEro BK/Maja WM KaXKAOro y4vacTHMKa KOMaHAbl B
06LLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUSM;

npegiaratb HOBble MPOEKTbl, OLEHMBAaTb WAENM C MO3ULUM  HOBMW3HBI,
OPUTMHASILHOCTK, MPaKTUYECKOW 3HAYNMOCTU;

OCYLLECTB/IATL MO3UTMBHOE CTpaTernyeckoe MOBeAEeHNEe B  Pa3/INYHbIX
CUTYyauusax, NPOSBNATL TBOPYECTBO U BOOGpaXKeHWe, ObITb MHALMATUBHLIM,

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

1) camoopranuszanmus:

CaMOCTOATE/IbHO OCYLLECTB/IATL MO3HABATE/IbHYI [AesSATeNIbHOCTb, BbISABASATb
Npo6/eMbl, CTaBUTb U (DOPMY/IMPOBATL COOBCTBEHHbIE 3afa4yn B 06pa3oBaTe/lbHOM
AEeATENbHOCTU U XXU3HEHHbIX CUTYaLMSIX;

CaMOCTOATE/IbHO  COCTaBMATb  MNJlaH  pelleHus MNpo6/ieMbl € Y4YeTOM
MMEIOLLIMXCS PEeCYPCOB, COBCTBEHHbLIX BO3MOXHOCTEN M NPeANOYTEHWIA;

[aBaTb OLLEHKY HOBbIM CUTyaLUsM;

pacLumpATb PaMKn y4ebHOro npeameTa Ha OCHOBE IMYHbIX NPeAnoYTeHN;

[ienaTb 0CO3HaHHbIA BbIGOP, apryMeHTMPOBaTL ero, 6paTb OTBETCTBEHHOCTb
3a peLleHue;

OLeHMBaTb MPUOBPETEHHBIIA OMbIT;

cnoco6cTBoBaTh (HOPMMPOBAHUIO W MPOSBNEHUIO LLUMPOKOA 3pyauunn B
pasHbIX 006/1aCTAX 3HaHWIA, MNOCTOSAHHO MOBbIWATL CBOW 06pa3oBaTe/IbHbIA 1
KY/NbTYPHbI YPOBEHD.

2) CAMOKOHTPOJIb:

[iaBaTb OLEHKY HOBbIM CUTYyaUMsM, BHOCUTb KOPPEKTMBbI B AeATENIbHOCTb,
OLleHMBaTb COOTBETCTBME PE3Y/bTaTOB LIENAM;

BNageTb  HaBblKamMy  MNO3HaBaTe/IbHOM  pediieKcMM  Kak  0CO3HaHUA
COBEpPLUAEMbIX [EACTBMI U  MbIC/IUTENbHBLIX MPOLIECCOB, WX Pe3y/bTaToB U



OCHOBaHWIA, UCMOMb30BaTb NPUEMbI pediieKcun ANs OUEHKU CUTyauuu, Bblibopa
BEPHOIO PeLLeHNs;

oueHnBaTb PUCKN N CBOEBPEMEHHO NMPUHNMaTb PELLUEHNA MO X CHMXXEHNIO,

NPMHMMATb MOTMBbI WM aprymeHTbl APYrMX MNpV aHanm3e pe3ynbTaToB
[EeATENbHOCTN.

3) npuHATHA ce0st M APYrux:

MPUHNMATb cebs, NoHMMas CBOU HeJOCTaTKN N AOCTONHCTBA,

NPMHMMATb MOTMBbLI WM aprymeHTbl APYrMxX MNpW aHanm3e pe3ynbTaToB
[EeATENbHOCTWN,

Npu3HaBaTb CBOE NPaBO M MPaBO APYrMX Ha OLLINOKY;

pa3BnBaTb CNOCOBGHOCTb MOHMMATb MWUP C NO3NLNN ApPYyroro 4yenoBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yyeHMs Kypca WHMOPMATUKK YriybneHHOro ypoBHA ¢ 10
Kiacce obydvalowmuca  OyayT  AOCTUTHYTbl  Chefylowime  npeameTHble
pe3ynbTarhl:

BMafieHNe NpPeACTaB/EHUSAMU O POMM UHAOPMALMM U CBA3AHHbIX C HeM
MPOLEeCCOB B MpuUpode, TeXHUKE W O06LEecTBe, MOHATUAMU «MH(OPMaLUs»,
«MH(OPMALMOHHBIA  MPOLECC»,  «CUCTEMa»,  «KOMMOHEHTbl  CUCTEMbI»,
«CUCTEMHBI 3((heKT», «<MHHDOPMaLMOHHAsA CUCTEMA», «CUCTEMA YPaB/eHUs»;

BlafieHne MeTodaMu Mnoucka WHpopmauun B CeT VIHTepHeT, yMeHue
KPUTUYECKM OLEHMBATb MHOPMALMIO, MOTYYEHHYHO U3 CETU VIHTEpHET;

YMEHME  XapaKTepu3oBaTb OOfMblUMEe AaHHble, NPMBOAUTL  MPUMEPBI
MCTOYHWKOB UX MOSIyYeHMS W HarpaBfeHWs  MCMOMb30BaHUSA,  YMeHue
KnaccuumumpoBaTb OCHOBHblE 3afauv  aHaim3a [aHHbIX  (MPOrHo3uMpoBaHue,
Knaccudgukaums, KnacTtepusauus, aHann3 OTK/IOHEHWIA), NoHMMaTb
nocnefoBaTe/lbHOCTb PeLleHNs 3aay aHanmn3a AaHHbIX: CO0p MePBUYHbLIX AaHHbIX,
OUMCTKA W OUeHKa KayecTBa [aHHbIX, BblOOpP W/WAM MOCTPOEHUE MOENN,
NMpeobpaszoBaHme AaHHbIX, BU3yann3aunsa AaHHbIX, UHTeprpeTauus pesyibTaTos;

MOHMMaHME OCHOBHbIX MPUHUMNOB YCTPOMCTBA W  (DYHKLUMOHMPOBaHWS
COBPEMEHHbIX CTaLMOHaPHbIX 1 MOOW/bHBIX KOMNbIOTEPOB, TEHAEHLWI Pa3BUTUSA
KOMMbIOTEPHbIX TEXHO/OTUIA;

B/lafleHNe HaBblkaMi pPaboTbl C OMepauyoHHbLIMK CUCTEMaMK, OCHOBHbLIMMU
BUZaMX MPOrpaMMHOro obecrneveHuss [A1d  peweHus  ydebHbIX 3agady Mo
BbIOpaHHOW cneynann3aumm;

HanMumne NPeacTaBIeHNIA 0 KOMMNbIOTEPHBIX CETAX U UX PO B COBPEMEHHOM
Mupe, 0 6a30BbIX MNPUHLUMMIAX OpraHn3aumm 1 QyHKLUMOHMPOBAHMS KOMMbIOTEPHbIX
ceter, 00 0OWMX MpUHUMNAX pa3paboTKM N (YHKUMOHUPOBAHUA WHTEPHET-
MPUNOXEHNI;



MOHWMaHMe Yrpo3 WHMOpMaLMOHHOW  6e30MacHOCTW,  WCNO/b30BaHKe
MeTOLOB W CpeACcTB MPOTUBOAENCTBUA 3TUM yrposam, CoOM04eHNe Mep
6e30nacHOCTH, NPefOTBPaLLAOLLIMX HE3aKOHHOE pacrpocTpaHeHre NepcoHasIbHbIX
AaHHbIX, CO6M0AeHNe TPpeboBaHWI TEXHUKM 6e30MacHOCTN 1 TUTrUeHbI Npy paboTe
C KOMNbIOTEpaMu 1 ApyrmMy KOMMOHEHTaMU LM(POBOro OKPY)XXeHWs, NOHUMaHue
MPaBOBbIX OCHOB WCMNO/b30BaHWA KOMIMbIOTEPHbLIX Mporpamm, 6a3 [aHHbIX W
paboTbl B CETU VIHTEPHET;

MOHMMaHWE OCHOBHbIX MPUHUMMOB AWUCKPETU3aUMM  Pas/inyHbIX BUAOB
NHopMaL MK, YMeHVWe onpeaenstb  MHGOPMALMOHHLIA 0O6bEM  TEKCTOBbIX,
rpaoMyecknx 1 3BYKOBbIX [aHHbIX MPU 3afaHHbIX MapameTpax AMCKpeTu3auuu,
yMeHVe OnpefensaTb CPefHIO  CKOPOCTb Nepefayn  AaHHbIX, OLeHMBaTb
M3MEHeHMe BPEMEHW nepedayn Mpu U3MEHEHUM WHMOPMAaLMOHHOIo 06beMa
[aHHbIX N XapaKTepUCTUK KaHana CBA3MW;

YMeHMe MCNo/b30BaTb MPW peLleHnn 3a4ad CBOMCTBA MO3WLMOHHOIA 3anucu
ymces, anropuTMa NOCTPOEHNA 3anmncy Ymncna B NO3NLMOHHON CUCTEME CHUCTIEHUA
C 3afjaHHbIM OCHOBAHWEM W MOCTPOEHWUA YmMcna Mo CTPOKe, cofepykallein 3anmcb
3TOr0 4ymcna B MO3ULMOHHOW CUCTEME CYUMC/IEHUS C 3afaHHbIM OCHOBaHMEM,
YMEHMe BbINOHATL apuUiIMeTMYeCKMe onepaumm B MO3ULMOHHBIX CUCTEMaX
CUUCIEHNS;

YMeHWe BbINOMHATL MpPeobpa3oBaHnsA NIOrMUYECKNX BbIPaXKEHWNIA, UCMO/b3YS
3aKOHbl anrebpbl NIOTMKW, YMEHWe CTPOUTbL JIOTUYECKOE BbIPAXXEHWE B
AN3BIOHKTUBHON N KOHBHOHKTUBHOW HOPMasibHbIX (PopMax Mo 3afaHHOW Tabnuue
MCTUHHOCTK, MCCNeaoBaTb 06/1aCTb MCTUHHOCTU BbICKa3blBaHWUA, COAepXKallero
MepeMeHHble, peLlaTb HEC/IOXKHbIE JTOrMYecKme YpaBHeHUs 1 CUCTEMbI YPaBHEHWI;

MOHMMaHMe 6a30BbIX anropuTMoB 00pPabOTKM UMC/IOBOM W TEKCTOBOW
NH(opMaLMn (3anncb Yncen B MO3MLUMOHHOW CUCTEME CUUC/IEHMS, HaxXOXAeHWe
BCEX MPOCTbIX YnCen B 3ajaHHOM [mana3oHe, 06paboTka MHOropaspsaaHbIX LenblX
ymncen, aHasM3 CUMBOJIbHBLIX CTPOK W ApYruX), airOpMTMOB NMOUCKa 1 COPTUPOBKN,
yMeHVe onpefensTb CNOXHOCTb M3yyaeMblX B Kypce 0a30BbIX a/ropuTMOB
(cymmmpoBaHMe 37eMEHTOB  MaccuMBa, COPTMPOBKA MaccuBa, MepebopHble
aIroOpMTMbl, ABOWYHBIA MOUCK) 1 MPUBOAUTbL NPUMEPbI HECKONbKUX anropuTtMoB
Pa3HOI CNOXHOCTMW AN PeLeHNs OAHOW 3afauu;

BflafieHe YHUBEPCA/IbHbIM fA3bIKOM MPOrpaMMypOBaHUS BbICOKOTO YPOBHSA
(Python, Java, C++, C#), npeacrtaBneHusaMM 0 6a30BbIX TUNAX [LaHHbIX W
CTPYKTYypax [aHHbIX, YMeHWe WCMofb30BaTb OCHOBHblE  YMNpaBnsloLLME
KOHCTPYKLUMKN, YMEHWE OCYLEeCTBNATbL aHaIn3 MpeasioKeHHon nporpaMMbl:
ornpefenaTb pesynbTarbl paboTbl MPorpaMMbl MPU 3aaHHbIX UCXOAHbIX AAHHBIX,
onpeaensTb, NMPU KakMX WCXOAHbIX AaHHbIX BO3MOXHO MOJSlyYeHMe YKasaHHbIX



pe3ynbTaToB, BbISBNATL [JaHHbIe, KOTOPble MOrYT MPMBECTUN K OLUMOKe B paboTe
MporpaMmbl, ()OPMYIMPOBATb NPELNOXKEHNA MO YNYULLEHWUO NPOrPaMMHOro KoAa;

YMEHMe co3daBaTb  CTPYKTYPUPOBaHHble  TEKCTOBble  [AOKYMEHTbI U
[AEMOHCTPaLNOHHbIE MaTepuasibl C UCMOIb30BaHMEM BO3MOXHOCTE COBPEMEHHbIX
MPOrpamMMHbIX CPeACTB U 06/1a4HbIX CEPBUCOB;

YMEHMe MCMNO/b30BaTb 3/IEKTPOHHbIE Tabnnupbl ANS aHanM3a, NpeacTaBneHus
M 06paboTKM  [aHHbIX  (BKIKOYas  BbIYUCNIEHME  CYMMbl,  CpPefdHero
apuU(MeTMYeCKOro, Hambo/MbLIero W  HaMMeHbLUero  3HaYeHWid, peLueHune
ypaBHEHMWI, BbIGOP OMNTUMaIbHOIO PeLUeHuns, NOoA6Gop NMHUMU TPeHAda, PeLleHue
3a[]a4 NMPOrHo3npoBaHus).

B npouecce u3yyeHuss Kypca WMHGOPMATUKX Yriy6neHHOro ypoBHA 6 11
Kaacce Obyvaowmmmuca  OyayT  OOCTUMHYTbI  Chefytouime  npegmeTHble
pe3ynbTarhl:

YMEHMe CTPOUTb HepaBHOMEPHbIE KOAbl, AONycKawlme OAHO3HaYHOe
AEeKOAMpOBaHMe Coo6LLEHNI (MpPeUKCHbIE KOAbl), UCMO/Mb30BaTb MPOCTENLLME
KOAbl, KOTOpPble NO3BONAOT 06HaPYXXMBaTb M UCMPaBAsTb OLIMOKM NpW nepegave
[aHHbIX, CTPOUTb KOA, 06ecrneymBaroLLiMin HaVMEHbLLYK) BO3MOXKHYH) CPEAHIOHD
[JIMHY COOOLLEHNA MpPU M3BECTHOM 4acToTe CUMBOJIOB, MOACHATH MPUHLMMbI
paboTbl NPOCTbIX aITOPUTMOB CXaTUA AaHHbIX;

YMEHMNe peLlaTb airopuTMUYECKME 3aauu, CBA3aHHbIE C aHa/M30M rpados
(3agaum  nocTpoeHMst  ONTMMalbHOrO MyTW  MEXAy BeplMHamMu  rpada,
onpegeneHnss  KOMMYeCcTBa  Pa3/IMYHbIX — NyTed  MeXay  BeplivHamu
OPVMEHTMPOBAHHOIO aUMKINYECKOro rpaa), YMeHme UCMosb30BaTh [epeBbs Mpu
aHamM3e W MNOCTPOEHUM KOLOB W AN MpPeAcTaBneHus  apuMETUYECKUX
BbIPXXEHMIA, NP PELLEHUN 3a1ay NOUCKa U COPTUPOBKM, YMEHWNE CTPOUTbL [EPEBO
Urpbl MO 3aaHHOMY afirfOpPUTMy, paspadaTbiBaTb U 060CHOBbLIBATb BbINTPbILLHYHO
CTpaTeruto urpsbl;

yMeHWe pa3pabatbiBaTb W peain3oBbiBaTb B BUAe NporpamMm 6a3oBble
anropmMTMbl, YMEHME MCMOMb30BaTb B MpOrpaMmmax [aHHble Pa3NyHbIX TUMOB C
YUYETOM OFpaHMYEHMIn Ha [AMana3oH MX BO3MOXHbIX 3HAYeHWl, NMPUMEHSTL MpPK
PeLLeHnn 3aaay CTPYKTYPbl AaHHbIX (CIUCKK, CNOBapW, CTEKW, OUYEpean, AepeBbs),
ncnonb3oBatb 6a3oBble orepauum Co  CTPYKTYpamMu  AaHHbIX, MPUMEHATb
CTaHAapTHblE N COBCTBEHHbIE MOANPOrpaMMbl AN 06paboTKM YMUCNOBLIX AaHHbIX
N CMMBO/bHBLIX CTPOK, MCMO/b30BaTb MpW pa3paboTke Mmporpamm 6GUOBANOTEKM
nognporpamMM, 3HaTb  (DYHKUMOHa/IbHbIE BO3MOXHOCTM  UHCTPYMEHTa/IbHbIX
CPeLCTB cpefbl pa3paboTKu, yMeHMe UCMO0/b30BaTb CPeACTBa OT/IaAK/ NporpavMm B
cpefie NporpammmpoBaHns, yMeHre JOKYMEeHTMPOBaTb NPorpamMmmbl;

YMeHMe co3faBaTb BEO-CTpaHULbI;



BflafieHVe OCHOBHbIMW CBefeHUsMM O 6a3ax AaHHbIX, WX CTPYKTYpe,
CpeAcTeax co3faHus U paboTbl C HMMW, YMEHME WCMOb30BaTh TabIMUHbIE
(pensumnoHHbIe) 6a3bl AaHHbIX (COCTaBMATL 3aMpochbl B 6a3ax AaHHbIX, BbIMOMHATb
COPTUPOBKY U MOWCK 3anuncert B 6ase [aHHbIX, HaMo/HATL pa3paboTaHHyto 6asy
[aHHbIX) 1 CNPaBOYHble CUCTEMBI;

YMeHMWe 1CMo/b30BaTb KOMMbIOTEPHO-MaTeMaTMyeCcKne MOLeNn Ans aHanmsa
0ObEKTOB M NPOLLECCoB: (hopMynMpoBaTb LeMb MOAENNPOBaHUA, BbIMOMHATbL
aHaM3  pe3ynbTaTtoB, MOMYYEHHbIX B XO4e MOAENMPOBaHWUSA, OLEHMBATb
COOTBETCTBME MOE/NIN MOLEeNMpPyeMOMY OOBEKTY WM Mpoueccy, NpeacTaBnsTb
pe3ynbTaTbl MOAENMPOBAHNA B Har4HOM BUAE;

YMEHVEe OpraHuM3oBbIBaTb JIMYHOE WHMOPMALMOHHOE MPOCTPAHCTBO C
NCMO/Mb30BaHNEM  Pa3/IMYHbIX CPeACTB  LU(POBbIX TEXHOMNOrMIA, MOHUMaHWe
BO3MOXHOCTE UM(POBLIX CEPBUCOB TFOCYAAPCTBEHHbLIX  YCNYr, LU(POBbLIX
0bpa3oBaTe/ibHbIX CEpPBUCOB;

MOHMMaHMe OCHOBHbIX MPUHUMMOB PaboTbl, BO3MOXHOCTEN N OrpaHNYeHus
MPUMEHEHUSI TEXHONOMNIA UCKYCCTBEHHOIO WHTE/IEKTA B Pa3/IMyHbIX 06/1acTaX,
HaMune npeAcTaBNeHUd 0 Kpyre pellaemblX 33fady MaliMHHOro 06y4yeHus
(pacrno3HaBaHus, KnaccuguKkaumm 1 NporHo3npoBaHns) Hanuumne NpeacTaBieHN
06  UCMOMb30BaHMN  UH(OPMALMOHHBLIX  TEXHOMOMMA B Pas3/INYHbIX
npodeccroHanbHbIX clhepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ Konrposbusie IIpakruyeckue
NporpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcebl
Paszgea 1. llndpoBasi rpaMOTHOCTH
11 KomnbloTep - yHuBepcanbHOe YCTPONCTBO 6
' 06paboTKM AaHHbIX
1.2 lMporpaMmmHoe obecrneyeHmne
1.3 KomnbloTepHble ceTn
14 WHpopmaumoHHas 6e3onacHoOCTb 2
WToro no pasgeny 24
Pa3nes 2. Teopernueckue 0CHOBbI HHPOPMATHKH
MpeacTasneHne MHHOpMaLLK B
21 pen thopmaLy 19 )
KOMMbtoTEpE
2.2 OcCHOBbI a/rebpbl N10rMKK 14
2.3 KomnbloTepHas apumeTrKa 7
WToro no pasgeny 40
Pa3nes 3. Anropur™Mbl M1 IpOrpaMMHpOBaHue
3.1 BBefieHWe B nporpammupoBaHue 16 0.5
3.2 BcnomoratenbHble airopuTMbl
3.3 YuncneHHble MeToAbl
34 AropuUTMbI 06pabOTKM CUMBOJIBHBIX 5 1

OaHHbIX




35 ANropnTMbl 06paboTKM Macc/BoB 10 35
WToro no pasgeny 44
Pa3nen 4. UngopManoHHbIe TEXHOJIOTHHU
4.1 O6paboTKa TEKCTOBbIX AOKYMEHTOB 2.5
4.2 AHann3 gaHHbIX 3
WToro no pasgeny 14
Pe3epBHoOE Bpems 14
OBLWEE KOJIMYECTBO YACOB MO NMrPOIrPAMME 136 215




11 KJIACC

Koaun4decTBo yacoB 3.J'IeKTp0HHLIe
HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Ne ni/m Konrpoububie IIpakTHyeckue
NporpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
11 MHhopmaums 1 MHpopmaLMoHHble 10 25
npoLeccsl
1.2 MogenvpoBaHue 8 2
WToro no pasgeny 18
Pa3nes 2. AnropuT™Mbl M IpOrpaMMHpoOBaHue
2.1 ONEeMEHTbI TeOpUKN anropnuTMoB 6 1
2.2 ANTropuTMbI N CTPYKTYPbI AaHHBIX 28 10
53 OCHOBbI 06BbEKTHO-OPUEHTUPOBAHHOTO 16 45
nporpamMM1poBaHms
WToro no pasgeny 50
Pa3nen 3. UndopmaumoHHbie TEXHOJIOTUHN
31 KomMnbroTepHO-MaTeMaTU4ecKoe 8 5
' MoJennpoBaHue
3.2 ba3bl faHHbIX 10 4
3.3 Be6-cainTbl 14 4
3.4 KomnbroTepHas rpadmka 3.5
3.5 3D-mofennposaHue 3
WToro no pasgeny 48
Pe3epBHOE Bpems 20
OBLWEE KOJIMYECTBO YACOB MO NMrPOIrPAMME 136 0 36.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4vecTBo 4acoB JJIeKTPOHHBbIE
[1]
':;'H Tema ypoxka Beero KonrTpoabubie IIpakTuueckue fd[:;:EHﬂﬂ :)Ig:a[:();:fenbnme
padoThI padoTshI pecypenI
TpeboBaHMA TEXHUKN 6e30MacHOCTU U1
1 rMrueHsl Npu paboTe C KOMNbIOTEPAMU U 1
APYrMM KOMMOHEHTaMM LppoBoro
OKPY>KeHUA
) MpyHUMNBI PaboTbl KOMMNBLIOTEPOB Y 1
KOMMbIOTEPHBIX CUCTEM
3 OO6MeH JaHHbIMM C MOMOLLBHO LLIWH. 1
KOHTponnepb! BHELLHWX YCTPOWCTB
4 ABTOMaTNYECKOE BbIMO/IHEHNE NPOrpaMMmbl 1
npoL,eccopom
OnepatuBHasi, MOCTOAHHAA 1
5 [ONroBpeMeHHass namsaTb. KOHTposiepsb! 1
BHELLHWX YCTPOMCTB. MpsMOi1 focTyn K
namsTu
6 CoBpeMeHHble KOMMbIOTEPHbIE 1
TEXHOMOrMN
MporpammHoe obecrieyeHne
7 KOMMNbIOTEPOB, KOMMbIOTEPHbIX CUCTEM U 1
MOGW/bHbIX YCTPOIACTB
g CucteMHoe nporpaMmHoe obecreyeHue. 1

OnepaynoHHbIe CUCTEMBI




YTunutel. Jpaiisepbl yCTPOUCTB.

o MapannensHoe nNporpammmnpoBaHme

10 WHcTannauma u genHctannaumsa
NpPOrpamMMHOro obecrneyeHmns
dainnosble cucTembl. MprHUMNLI

1 pasmeLLeHns ¥ UMeHOBaHUA (haiinos B
[ONroBpeMeHHoN namaTun. LLlabnoHel ans
onucaHus rpynn ¢aiinos
3aKoHOoAaTeNbCTBO POCCUIACKOM

12 depepaunm B 061acCTU NPOrpaMmMHOro
obecneyeHns N faHHbIX
IMpUHLMNLI NOCTPOEHMA M annapaTHble

13 KOMMOHEHTbI KOMMbIOTEPHbIX CETEN.
CeTeBble NPOTOKO/bI

14 CeTb VIHTEpHET

15 PasgeneHue IP-ceTn Ha I'IOfI,CeTI/I c
NMOMOLLbHO MacoK NoAceTen

16 CeTeB0Oe afMUHUCTPUpPOBaHNE
Buabl featensHoCTU B ceTu VIHTepHeT.

17 Cepsucbl VIHTepHeTa. ["ocyaapCcTBeHHbIe
3/IEKTPOHHbIE CEPBUCHI N yCNyru

18 MHhopmaumoHHas 6e30MacHOCTb

19 BpefoHOCHbIE MporpaMmMHOe 0becneveHvie
N MeTofbl 60pb6bI C HAM

20 MpakTnyeckas paboTa no Teme
"AHTNBUPYCHbIE NpOrpamMmmbl”

21 OpraHusaums nMMYHOro apxmsa

MH(opMaLumn. Pe3epBHOE KOMMPOBaHNE.




MaponbHas 3awmTa apxmea

22

23

LLIndpoBaHme AaHHbIX

Anroputm wingposaHna RSA.
CreraHorpadus

24

25

26

27

28

MpakTnyeckas paboTa no Teme
"LLndposaHune gaHHbIX"

WHpopmauus, gaHHble U 3HaHUS.
VHhopmaLoHHbIe NpoLecchl B NpUpose,
TEXHUKe 1 00LlecTse

HenpepbIBHbIE N ANCKPETHbBIE BETMYUHBI U
CUrHa/bl. Heo6xoaMmMocTb AMCKpeTU3aLmn
NHopMaLmn, NpeaHa3HavYeHHOW ans
XpaHeHus, nepefayn n 06paboTku B
LMPOBbLIX CUCTEMAX

[lBOMYHOE KoaMpoBaHue. PaBHOMEPHbIE 1
HepaBHOMepHble Kofpbl. [leKoanpoBaHue
COOOGLLIEHNIA, 3aNMCaHHbIX C MOMOLLbHO
HepaBHOMEPHbIX KOZ0B

Ycnosue daHo. [locTpoeHne 0gHO3HAUYHO

[EeKOAVPYEMbIX KOJ0B C MOMOLLBHO fepeBa.
Mpad An. A. Mapkosa

29

EAVHULBI M3MEepeHNs KONNYecTBa
MHopMaumn. AngaBnTHbLIA NOAXOA K
OLieHKe KO/m4yecTsa MHpopmaLmm

30

31

Cucrtembl cyMcneHus

MepeBog uncen n3 0AHON CUCTEMBI
CUMCNIEHUS B APYrYHO

32

J[lBOMYHaA, BOCbMepUYHas




LecTHaguarepnyHaa CUCTEMbI CHUCIEHNA,
CBA3b MeXAYy HUMU

33

34

35

[lBOMYHasA, BOCbMepUYHas u
LecTHaJLaTepuyHas CUCTEMbI CHUCNEHNS,
CBA3b MEXAY HUMU

[lBOMYHas, BOCbMepUYHas 1
LeCTHaAUATePUYHAS CUCTEMbI CYMCIIEHNS,
CBAI3b MEXAY HUMY

AprdMeTHYECKEe OnepaLni B
MO3ULMOHHBIX CUCTEMAX CUUCNEHMS

36

TponyHasa ypaBHOBELLEHHas cuctema
cuncneHus

37
38

[BOVYHO-[eCATUYHAA CUCTEMA CUUCNEHWS
KogupoBaHue TeKCToB

39

40

PacTpoBoe KOAMPOBaHME N306paKeHNI
MpakKTnueckas paboTta no TeMe

" ANCKpeTMn3aLmsa rpamyeckoi
NH(opmaLmn”

41

LiBeToBble Mofenn. BeKTopHoe
KogmpoBaHue. ®opmatbl (halifos.
TpéxmepHas rpaguka. PpaktanibHas
rpaduka

42

KoguposaHue 3Byka. OueHka
MH(OPMALMOHHOI0 06beMa 3BYKOBbIX
[AaHHbIX NpY 33aHHBIX YacToTe
OMCKpeTM3aLny 1 paspsagHocTy
KOAVPOBaHWA

43

MpakTnueckas paboTta no TeMe




"AncKpeTn3aums 3ByKoBOM MHGpopmMaumn'

44

45

OCHOBbI anre6pbl NOr1KM

JNorunyeckue onepaunn. Tabnmupl
NCTUHHOCTU

46

Jlornyeckune BbipaxkeHMA. Jlornyeckme
TOXAecTBa. [Joka3aTe/nbCTBO NOrMYECKUX
TOX/ECTB C MOMOLLbH TabnnL, NCTUHHOCTU

47

48

MpakTnyeckas paboTa no Teme
«[10CTPOEHNe 1 aHaIM3 TabnuLy
NCTMHHOCTW B TaGNIMYHOM NpoLieccopes»

Jlormyeckue onepawuy 1 onepauumn Hajg
MHOYXECTBaMV

49

Jlornueckue onepawyu 1 onepauun Haj
MHOXEeCTBaMV

50

51

3aKOHbl a/irebpbl TOrMKN. SKBUBASIEHTHbIE
npeo6pa3oBaHms NIOrMYECKUX BbIPaXKEHNIA
Jlornyeckme ypaBHeHUS U CUCTEMbI
ypaBHeHWI

52

JNornyeckune QyHKLMN. 3aBUCMMOCTb
KO/INYeCTBa BO3MOXKHbIX IOrMYECKUX
(YHKLUMIA OT KONMMYECTBA apryMEHTOB.
MoNHble CUCTEMbI IOTMUECKMX DYHKLWIA

53

KaHoHuYecKune hopMbl NOrMYeCcKmX
BblpaXeHMin. CoBepLLEHHbIe
ON3BIOHKTUBHBIE Y KOHBIOHKTVBHbIE
HOpPMa/IbHble (DOPMbI, &/ITOPUTMbI UX
MOCTPOEHNS Mo TabmLe NCTUHHOCTK

54

Jlornyeckune sneMeHTbI B COCTaBe




KOMIbloTepa

55

56

Tpurrep. Cymmatop. MHoropaspsgHsbii
cymmarop

[MoCTpoeHWe CXeM Ha IOTNYeCcKmX
anemMeHTax. 3anuck SI0rMyeckoro
BbIpaXKeHMWs M0 NIOrMYeCKOol CXeme

57

MWKPOCXEMbI 1 TEXHOMOTUS X
MPOU3BOACTBA

58

MpeAcTaBneHNe LieNbIX Yncen B NamsTy
KoMMbtoTepa. OrpaHNYeHHOCTb A1anasoHa
YKCcen NpW OrpaHNUYeHNN KONMYecTaa
paspsoB. MepenosiHeHne paspsiAHol
CETKM

59

Be33HaKoBbIE 11 3HAKOBbIE AaHHbIE.
3HaKoBbI 6UT. [BONYHBIi
[AONONHUTENbHBIN KOA OTpMLUaTeNbHbIX
yumcen

60

61

Mo6MTOBbIE NOrMYecKne onepaLmu.
Norunyeckunin, apumMeTnyecKnii n
LIMK/IMYECKNIA CABUTN

LLInchpoBaHme ¢ NOMOLLbK NOBUTOBO
onepayun «mcknrovatowee VJ1N»

62

MpencTaBneHne 1 XpaHeHe B NamMAaTH
KOMMbIOTEPA BELWECTBEHHbLIX YNACEN

63

BbInonHeHWe onepaLimnii ¢ BeLeCTBEHHbIMM
ymcnamm, HakomnneHme oLLNMBOK Npu
BbIUMC/IEHUAX

64

MpakTnyeckas paboTa rno Teme «13yyeHme




nopaspsgHOro MalLMHHOIO NPeACTaBNEHNS
LLeNbIX W BELLECTBEHHbIX YMCen»

65 AHann3 anropMTMoB 1
ATanbl peleHns 3a4a4 Ha KOMMbIOTEpE.

66 VHCTpyMeHTa/IbHbIe CpeacTBa: 1
TPaHCNATOpP, OTNaAUMK, NMPOMUINPOBLLMK
Cpepa nporpammupoBaHuns. Komnunaums

67 N MHTEpPpeTaLus Nporpamm. 1
BupTyanbHble MalwnHbI. VIHTErprpoBaHHas
cpefa pa3paboTku

68 MeTogbl 0TNafKu nporpaMm 1

69 Tunbl NEPEMEHHBIX B A3blKe 1
nporpaMmMmpoBaHms

70 O6paboTKa LenbIX Yncen 1

71 O6paboTKa BeLLeCTBEHHbIX YMNCEN 1

72 CnyuvaliHble 1 nceBaocnyYariHble Ymucna 1

73 BeteneHusa. CnoxHble ycnosus 1

74 Linknel ¢ ycnosmem 1
LLMK/bI NO NepeMeHHOMN.

75 B3arvMo3aMeHAEMOCTb pasINYHbIX BUAOB 1
LMK/OB

76 O6paboTKa HaTypanbHbIX Yncen ¢ 1
MCNONb30BaHNEM LIVIK/OB
HaxoxaeHune BceX NPOCTbIX YKCeN B

- 3afjaHHOM [mana3oHe lMpakTuyeckas 1 05
paboTta no Teme «PeLleHne 3a4a4 METOL0M
nepebopa»

78 VIHBapmnaHT uunkna 1




79

[JLOKyMeHTMpOBaHVe NporpaMm

O6paboTKa faHHbIX, XpaHALMXCS B

80 (havinax

81 Pa3bveHue 3aa4m Ha nogsagaym
Kcnonb3oBaHve cTaH4apTHON 616IMOTEKN

g2 A3blKa NporpaMMupoBaHus. MNogknoyeHne
6M6A1OTEK NOAMNPOrpaMM CTOPOHHUX
npon3BoAnTENEN

83 Mognporpammel (NpoLeaypbl v (YHKLMN)

84 Moanporpammsbl (npoueaypbl U QyHKLMK)

g5 MpakTnyeckas paboTa no Teme
"Pa3paboTka nognporpamm"
Pekypcus. PeKypCUBHbIE 0OBEKTBI

86 (cbpakTasnbl). PekypcrBHbIe npoueaypbl 1
(hyHKUMK. Vicnonb3oBaHme cTeka 414
opraHun3auun peKypcrBHbIX BbI30BOB

87 MpakTnyeckas paboTa no Teme
"PeKypcuBHble NoAnporpamMmmbl”

38 MogynbHbI NPUHLMN NOCTPOEHNA
nporpamm

89 YuncneHHble MeToAbl

90 MpakTnyeckas paboTa no Teme
«YuncneHHoe peLleHne ypaBHEHWNIA»

01 Vicnonb3oBaHWe AUCKpeTU3aLmn B
BbIYUCNTENbHBIX 3afa4ax
MpakTnyeckas paboTa rno Teme

92 «PNBNMKEHHOE BbIYUCIEHNE 4JIUH

KPVBbIX 1 NAoLLaael uryps»




93

MpakTnyeckas paboTa rno Teme «omck
MakcuMyma (MUHUMYMa) YHKLMN»

94

O6paboTKa CUMBOJIbHbIX JaHHbIX.
ANropuTMbl 06paboTKM CUMBO/bHBIX
CTPOK: NMOACHET KONMYECTBA MOABIEHNI
CVYMBO/IA B CTPOKE

95

96

97

98

ANroputMbl 06paboTKN CUMBOJIBbHBIX
CTPOK: pa3bueHne CTPOKM Ha cnosa no
Npo6enbHbLIM CMBO/IAM

ANropuTMbl 06paboTKM CUMBOJBHBIX
CTPOK: MOMUCK MOACTPOKM BHYTPU AaHHOM
CTPOKM; 3aMeHa HailfleHHOW NOACTPOKN Ha
LpYryto CTPOKY

MpakTnyeckas paboTa no Teme
"O6paboTKa CTPOK C 1CMO/b30BaHNEM
(hYHKUMI CTaHAAPTHON BUGNNOTEKM A3blKa
nporpamMmmunposaHuna”

"eHepaLms /0B B 3alaHHOM andaBuTe

99

100

MaccuBbl 1 NOCNeA0BaTENbHOCTY YNCEN.
MpakTn4yeckas paboTa no Teme
"3anonHeHne maccmea”

O606LEHHbIE XapaKTePUCTUKN MaccuBa

0.5

101

JINHEeMHbIA NOUCK 3aaHHOr0 3HaYeHNs B
maccuBe. lNMpakTnyeckas paboTa rno Teme
"JINHENHbIN NOUCK 3aaHHOM0 3HAYeHWS B
maccuse"

0.5

102

MpakTnyeckas paboTa rno teme “romck
MWHUMa/IbHOT0 (MaKCUMalbHOr0)




3/1IEMEHTA B YNC/I0BOM MaccuBe"

CopTMpoBKa OLHOMEPHOI0 MaccHuBa.
MpocTble METOAbLI COPTUPOBKM.

103 N 1 0.5
MpakTnyeckas pabota no Teme "lMpoctble
METO/bl COPTUPOBKM MaccuBa"
CopTuposka cnnsaHueMm. boicTpas
COPTMPOBKa Maccusa (airopuTm

104 . 1 0.5
QuickSort). MNpakTnyeckasa paboTa no teme
"BbICTpas copTMpOBKa maccuBa”
[JBONYHbIN MONCK B OTCOPTUPOBAHHOM

105 maccuBe. lNMpakTnyeckas paboTa no Teme 1 0.5
" [IBOMYHBIA NOUCK"

106 [ByMepHble MaccuBbl (MaTpuLbl) 1

107 ANropuTMbI 06pabOoTKM MaTpuL 1

108 PelueHwe 3aa4 aHam3a JaHHbIX 1

109 CpencTBa TEKCTOBOIO npotieccopa 1

110 KomnbroTepHas BEPCTKa TeKCTa 1
MpakTnyeckas pabota no Teme "BepcTka

111 JOKYMEHTOB C MaTEMATUYECKMMN 1 1
(hopmynamu™

112 WHCTpYMEHTbI peLieH3MpoBaHns 1

113 MpakTnyeckas paboTa no Teme 1 1
"MHOrocTpaHunyHble JOKYMEHTbI"
Ob6nayHble cepBuUckl. KonnektnsHas
paboTa ¢ JoKyMmeHTamu. [NpakTnyeckas

114 1 0.5
paboTa rno Teme "KonnektueHas pabota ¢
JOKyMeHTaMu'"

115 AHann3 faHHbIX. bonbluMe AaHHble 1




116

MalunHHOe 06yyeHmne

117

118

AHaIM3 AaHHbIX C MOMOLLbHO 3/1IEKTPOHHbIX
Tabnmy,

MpakTnyeckas pabota no Teme "AHann3

[aHHbIX C MOMOLLBHO 3/IEKTPOHHbIX
Tabnny”

119

120

MocTpoeHve rparKoB (OyHKLMRA.
MpakTnyeckas paboTa no Teme
"HarnsgHoe npeAcTaBieHne pesynbLTaToB
CTaTUCTUYECKOM 06paboTKM AaHHbIX B
BUe Auarpamm cpefcTBamu pefaktopa
3NEKTPOHHbIX Tabnuu"

NHun TpeHga. MpakTuyeckas paboTa no
Teme "lMogbop NMHUKN TpeHAa,
NpOrHosMpoBaHue"

0.5

0.5

121

Mopbop napametpa. MpakTnyeckas pabota
no Teme "YncneHHoe peLleHne ypaBHEHNIA
C nomoLbto nogbopa napameTpa”

0.5

122

OnTMU3aLmsa Kak NOUCK HaunydLlero
PeLLUeHns B 3alaHHbIX YCOBUAX.
MpakTnyeckas paboTa rno teme "PeLueHne
3afa4 onTUMM3aLUK C MOMOLLLbHO
3NEKTPOHHbIX Tabnuu"

0.5

123
124

Pe3epBHOe Bpems
PesepBHOe Bpems

125

Pe3epBHOe Bpems

126

Pe3epBHoe Bpems

127

PesepBHOE BpeMms

A




128 PesepBHOe BpeMms 1
129 Pe3epBHOe Bpems 1
130 PesepBHOe BpeMms 1
131 PesepBHOe BpeMs 1
132 Pe3epBHOe Bpems 1
133 PesepBHOe BpeMms 1
134 Pe3epBHOe Bpems 1
135 PesepBHOe BpeMms 1
136 Pe3epBHOe Bpems 1
OBLUEE KONMTMYECTBO YACOB NO 136 21.5

NMPOIrPAMME




11 KJIACC

Ne

o/ Tema ypoka

KonuyecTtso nHdopmatmm

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

ANropUTMbI CXKaTust JaHHbIX
AnropnTtm XaghmaHa

MpakTnyeckas paboTa no Teme "Cxartume
4 [aHHbIX C MOMOLLbIO anropntMa
XaddpmaHa™

5 Anroputm LZW

ANTOPUTMbI CXKaTUA AaHHbLIX C NOTEPSAMM.

MpakTnyeckas paboTa rno Teme "Cxartume
[laHHbIX ¢ noTepsimu (anroputmel JPEG,
MP3)"

7 CKopocTb Nnepefaym AaHHbIX

0.5

MoMeXoyCcTonUMBbIE KO/

MpakTnyeckas paboTa no Teme
"omexoycToumnBbIE KOAbI"

Cuctembl. KOMMOHEHTbI CUCTEMBI U UX
B3avMogeincTaue. CUCTEMHBIV 3eEKT.
YnpasneHve Kak MHPOPMaLMOHHbINA
npouecc. ObpaTHas CBA3b

10

11 Mogenn n mofennposaHue

12 padbl

13 PelueHne 3aga4 C MOMOLLbIO rpacdoB




14

Jepesbs

15 OcCHOBbI TeOpUKn Urp
MpakTnyeckas pabota rno Teme "lMomck

16 BbIUIPbILLIHON CTpaTerum B Urpe ¢ NoJHOM
nHhopmaumen"

17 CpencTBa MCKYCCTBEHHOIO MHTEN/EKTA

18 MpakTnyeckas pabota no Teme "Cpeacrea
NCKYCCTBEHHOr0 UHTeNNeKTa"
dopmanmsaumsa NoOHATUA anropuTma.

19 MaluvHa TblopuHra Kak yH1BepcasibHas
MOA€Nb BbluMcneHni. Tesnc Yepya—
TblOpUHra
MpakTnyeckas paboTa no Teme

20 "CocTaB/ieHne NPoCTol NporpamMmmbl A/
MaLlWHbl TbropuHra'

21 MatuwnHa MocTa

22 HopmasbHble anropugmsl Mapkosa
ANTOPUTMUYECKM HepaspeLlnMble 3a4a4K.

23 3afaya octaHoBa. HeBO3MOXHOCTb
aBTOMaTUYECKOI OTNaAKM NPorpamMmm

24 CNOXHOCTb BbIYUCIEHWI
IMoncK NpocTbIX Yncen B 3aaHHOM

25 [nanasoHe C NOMOLLbIO anropnTma
«peLUeTo AparocgeHar

26 MpakTn4yeckas paboTa no teme “romck
MPOCTbIX YMCen B 33faHHOM Auana3oHe"

97 MHoropaspsagHble Lienble yncna, 3agaqn

L/IMHHOV apUihMeTVKU




28

MpakTnyeckas paboTa no Teme
"Peannsaums BbIYMCNEHNI C
MHOropaspsgHbIMn yucnamm™

29

Cnosapu (accoumaTtuBHbIE MacCUBbI,
oTobpaxkeHNs). XaLw-Tabnnubl.
lMocTpoeHne andaBnTHO-4aCTOTHOIO
CnoBaps 4/151 3aaHHOro TeKcTa

30

31

32

MpakTnyeckas paboTa no Teme
"lMocTpoeHne andaBNUTHO-4aCTOTHOIO
cnosaps 4ns 3ajaHHOro Tekcra”
AHaNN3 TEKCTa Ha eCTECTBEHHOM $I3bIKE.
BblgeneHve nocnegoBarteibHOCTEN MO
LwabnoHy. PerynsipHble BbIpaXXeHUs.
YacToTHbIV aHan3

MpakTnyeckas pabota no Teme "AHanu3
TeKCTa Ha eCTECTBEHHOM fA3blke"

33

CTeku. AHanM3 NPaBWIbHOCTU CKOBOYHOTO
BbIPXKEHNS

34

35

36

BbluncrieHvie apudMeTNyYecKoro
BbIpaXKeHMs, 3anncaHHOro B NOCT(HUKCHOM
(hopme

MpakTnyeckas paboTa no Teme
"BbluncrieHne apuhMeTUYECKOro
BbIpaXKeHMs, 3anncaHHOro B NOCT(HUKCHOM
(hopme™

Ouepegu. Ncnonb3oBaHWe oyepeamn ons
BPEMEHHOr 0 XpaHeHUs JaHHbIX

37

MpakTnueckas paboTta no TeMe




"Mcnonb3oBaHue ovepean”

38

[JepeBbs. Peanzaums gepesa c MOMOLLBHO
CCbITOYHBIX CTPYKTYP. [BONYHbIE
(6uHapHble) aepeBbs. MocTpoeHve fepeBa
[NA 3a0aHHOr0 apUgPMeTNYeCKoro
BbIpaXXeHNs

39

40

41

MpakTn4yeckas paboTa rno Teme
"Mcnonb3oBaHuWe aepeBbeB AN
BbIYNCNEHNA apUDMETUYECKINX
BbIpaXKeHnin"

PeKypcurBHble aniroputMbl 06X04a Aepesa.
Vcnonb3oBaHWe CTeKa 1 ovepeamn Ans
obxopa aepesa

PeKypcurBHble aniropuTMbl 06X04a Aepesa.
Vcnonb3oBaHWe CTeKa 1 ouepeamn Ans
obxopa aepesa

42

AnropuTmbl Ha rpagax. NocrtpoeHve
MWHUMa/IbHOTO OCTOBHOTI O [lepeBa
B3BELLEHHOr0 CBA3HOI0
HeopUeHTUPOBaHHOTO rpafda

43

O6xog rpada B rnyéuHy. O6xop rpaga B
LUNPUHY

44

45

KonnyecTBo pasnunyHbIX NyTel Mexay
BEPLUMHAMMN OPUEHTMPOBAHHOIO
aLUMKIMyeckoro rpada

Anroputm JeiKcTpsbl.

46

MpakTnyeckas paboTa no Teme
"BbIUMCNEHNE A/IMHBI KpaTHaliLLero nyTu




MeXZy BepLuMHamu rpada (anroputm
[LelikcTpbl)"”

47

48

Anroputm ®noiga—YopLianna
3afaun, peLaemMble C MOMOLLbHO
AVHAMUYECKOro NPorpamMMm1pOBaHus:
BbIUMC/IEHNE PEKYPCUBHBIX (DYHKLWIA

49

MpakTnyeckas paboTa no Teme
"BbluncneHne peKypcuBHbIX DYHKLNIA C
NMOMOLLbH0 AMHAMUYECKOro
nporpamMmmunposaHuna”

50

3afiaun, peLLaemMble C NOMOLLLHO
LVNHAMMYeCcKOro nporpaMMupoBaHuns:
MOACYET KOMMYeCTBa BAPMAHTOB

51

52

53

MpakTnyeckas pabota no Teme "lMogcuer
KO/IMyecTBa BapuaHTOB C MOMOLLbHO
JMHaMNYecKoro nporpaMMmpoBaHmns”

3agaun, pelaemble ¢ NOMOLLbH
AVHAMUYECKOTO NPorpaMMMpoBaHus:
3a/]aun ONTUMM3aLM

MoHATME 0 NapaanrMax
nporpaMmmpoBaHus. O630p A3bIKOB
MporpaMM1MpPOBaHUS

54

[MoHsATME 06 06BLEKTHO-OPUEHTUPOBAHHOM
nporpaMmmmpoBaHnm

55

O6beKTbI 1 Knaccbl. CBOWCTBA U METOADI
06bEKTOB

56

OO6BEKTHO-OPUEHTUPOBAHHBIA aHaNN3

57

MpakTnueckas paboTta no TeMe




"l/Icnonb30BaHNE rOTOBbIX K1acCoB B
nporpamme"

Pa3pa60TKa NporpaMm Ha OCHOBe

>8 00bEKTHO-0PVEHTUPOBAHHOIO NOAX0A4a
MpakTnyeckas paboTa "Pa3paboTka

59 MPOCTOI NPOrpaMMbl C MCMO/b30BaHNEM 1
Knaccos"
Wukancynaumsa. MpakTtnyeckas pabota no

60 Teme "Pa3paboTka Knacca, MCNo/b3YHLLEro 0.5
NMHKancynayuio"

61 HacnegosaHue. MNonumMopdusm

62 MpakTnyeckas paboTa no Teme 1
"Pa3paboTKa nepapxmm Knaccos"
Cpegapb! GbICTpOV pa3paboTKM NPOrpaMm.

63 MpoeKTMpoBaHNe NHTepdeinca
rnosib3oBaresns

64 MpoeKTupoBaHve NHTepeica
nosb3oBarens

65 Vcnonb3oBaHMe roToBbIX YNpaBasiemMbiX
3/1eMEHTOB 115 NOCTPOEHUA MHTepelica
MpakTnyeckas paboTa no Teme

66 "Pa3paboTKa nporpammsbl ¢ rpatimyecKnm 1
NHTEpMericom™

67 V13yueHne BTOpOro A3blka
nporpaMmmMmnpoBaHms

68 V3yyeHne BTOpPOro fA3blka
nporpaMMmMpoBaHna

69 JTanbl KOMMbTEPHO-MaTEMATMYECKOr0




MoaennpoBaHnA

70

71

JunckpeTtunsauma npy MaTemMaTuyeckom
MOZENMPOBaHNN HeMpepbIBHbLIX MPOLLeCCOoB.
MogennpoBaHue ABUKEHUSA

MpakTnyeckas paboTa no Teme
"MopenunpoBaHue ABKeHNa"

72

MogenvposaHme 6MONOrMYECKUX CUCTEM.
MpakTnyeckas paboTa no Teme
"MogenmpoBaHmne 61MoNorMYecKnx cnucTem"

0.5

73

MatemaTuyeckume Moaenu B 3KOHOMUKE.
BbluncnnTenbHble 3KCNEPUMEHTbI C
MoaensmMu

74

75

76

BeposTHOCTHbIE Mofenn. MpakTuyeckas
paboTa rno Teme "ViMnTaLMoHHOE
MOZeNMPOoBaHMe C MOMOLLbIO MeToza
MoHTe-Kapno"

KomnbloTepHOe MOZIENMPOBaHNE CUCTEM
yrnpaBneHus

O6paboTKa pe3ynbTaTtoB IKCMepUMeHTa

0.5

77

78

79

TabnunuHble (pensunoHHbIE) 6a3bl JaHHbIX

MowucK, COPTMPOBKA 1 (hnNbTpaLms
[aHHbIX. 3aMpockl Ha BbIGOPKY [aHHBbIX.
3anpocbl ¢ NapaMeTpamu. Bblumcnsiemble
Mnons B 3anpocax

MpakTnyeckas paboTa rno Teme “PaboTta c
roToBOW 62301 faHHbIX"

80

MHoroTabnmyHble 6a3bl AaHHbIX. TUMbI
cBA3ei Mexxay Tabnunuammn. BHewwHWi




KoY. LlenocTHoCTb 6a3bl AaHHbIX

MpakTnueckas paboTta no TeMe

81 "Pa3paboTka MHOroTabiM4yHo 6asbl
JaHHbIX"

82 3anpocbl K MHOroTabInMyHbIM 6a3am
LaHHbIX

83 MpakTnyeckas pabota no Teme "3anpockl K
MHOroTabnmMyHon 6ase gaHHbIX"

84 A3bIK ynpaBneHusa gaHHbIMM SQL
MpakTnyeckas paboTa no Teme

85 "YnpaBneHne AaHHbIMKU C MOMOLLBHO A3bIKa
SQL"

86 HepensaumnoHHble 6a3bl JaHHbIX.
JKCMePTHbIE CUCTEMBI

87 VIHTepHeT-npunoxeHus
IMoHATME O CEPBEPHOIN N KNMEHTCKOIA

88 4acTAx caTa. TeEXHONOrnA «K/IMeHT —
cepBep», eé JOCTOMHCTBA N HEOCTATKU

89 OcHoBbl s3blka HTML

90 MpakTn4yeckas pabota no Teme "Co3snaHue
TEKCTOBOW Be6-CTpaHuULbI"

91 OcHoBbl A3blka HTML

92 OcHoBbl si3blka HTML
MpakTn4yeckas paboTa no Teme "Co3sgaHue

93 BEO-CTpaHWLLbl, BK/IHOUaAIOLLER
MY/IbTUMEANINHbIE 00BEKTbI (PUCYHKN,
3BYKOBbIE JaHHble, BUAe0)"

94 OcHOBbI KackagHbIx Tabnuy, ctunein (CSS)




MpakTnyeckas paboTa no Teme

95 "OdopMm/ieHNe CTPaHMLbI C MOMOLLbHO 1
KacKagHbIX Tabnuu, ctunein”

96 CueHapun Ha a3blke JavaScript

97 CueHapuu Ha s3bike JavaScript

98 dopmbl Ha Beb-CTpaHuLe

99 MpakTnyeckas paboTa no Teme "ObpaboTKa 1
[laHHbIX (hopm”

100 Pa3melLieHNe Be6-CcaliTOB. Ycnyra
XOCTUHra. 3arpyska hainfioB Ha calT
KagpuposaHue. VicnpasneHve

101 nepcnelfTMBbl. 'mcTorpamma. Koppekuus
YPOBHel, KOPPEKLKUA LBeTa.
ObecLBeyrBaHNe LBETHbIX N300paXKeHWIA
BBoA M306paXXeHNiA C NCNO/b30BaHNEM
pasINyHbIX LM(POBLIX YCTPOICTB.

102 " 0.5
MpakTnyeckas pabota no Teme "ObpaboTKa
LMpOBbIX thoTorpapmin®
PeTywwb. PaboTa ¢ o6nactamu. @unbTpsbl.

103 MpakTnyeckas paboTa no Teme "PeTyLUb 0.5
LMpoBbIX thoTorpadmin™
MHoroc/noriHble n306paxeHns. TeKCTOBble

104 cnon. Macka cnosi. KaHasnbl. CoxpaHeHune
BblAeNIEHHON 061acTu
MpakTnyeckas paboTa no Teme

105 o 1
"MHOrOC/0MHbIE N306paxKeHns"

106 MofroToBKa UNKOCTPaUMin A Be6-canToB. 05

MpakTnueckas paboTta no TeMe




"AHMMMPOBaHHble N306paXeHns"

BekTopHas rpagmka. Bektopusaums

107 o 1
PacTpPOBbIX N306PaKEHWI

108 MpakTnyeckas paboTa rno Teme “"BekTopHas 1
rpagpuka”

109 |_|p\l/IHLI,I/II'IbI I'IOCTpOEHvI/IFI N peflakTMpOBaHUA 1
TPEXMEPHbIX Moenein

110 |_|paKTVI‘-I8CK\aﬂ paboTa no Temev"Cos,u,aHme 1
NPOCTbIX TPEXMEPHbIX Moaenen”

111 CeTouYHble Mogenn. Matepuanbl 1

112 MpakTnyeckas pabota no teme "CeTouUHbIe 1
moaenun"

113 MogenupoBaHue NCTOYHNKOB OCBELLEHNS. 1
Kamepbl

114 MpakTnyeckas paboTa no Teme 1
"PeHgepuHr"

115 ALLNTVBHBIE TEXHOOTMK (3D-npuHTEpSI) 1

116 MoHATKE O BlpryaanoM peanbHOCTM U 1
[ONONTHEHHON pealbHOCTU

117 Pe3epBHOe Bpems 1

118 Pe3epBHOE Bpems 1

119 PesepBHoe Bpems 1

120 Pe3epBHOE Bpems 1

121 Pe3epBHOe Bpems 1

122 Pe3epBHoOe Bpems 1

123 Pe3epBHOe Bpems 1

124 Pe3epBHoOe Bpems 1




125 PesepBHOe BpeMms 1
126 Pe3epBHOe Bpems 1
127 PesepBHOe BpeMms 1
128 Pe3epBHoe Bpems 1
129 Pe3epBHoOe Bpems 1
130 PesepBHOe BpeMms 1
131 Pe3epBHOe Bpems 1
132 PesepBHOe Bpems 1
133 Pe3epBHOe Bpems 1
134 PesepBHOe Bpems 1
135 Pe3epBHOe Bpems 1
136 PesepBHOe BpeMms 1
OBLLEE KOJTMYECTBO YACOB INO 136 36.5

NMPOIrPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* IHdopmaTmKa (B 2 YacTsax), 10 knacc/ Monskos K.HO., EpemuH E.A., O6LLecTBO
C OrpaHMYeHHON 0TBETCTBEHHOCTLIO «BVIHOM. Jlabopatopusi 3HaHWIA»;
AKLMOHepHoe 06LecTBO «M31aTenscTBo «IpocBeLLeHne»

* IHdopmaTnka (B 2 vacTax), 11 knacc/ Monskos K.HO., EpemuH E.A.,
O6LecTBO C OrpaHMYeHHOW 0TBETCTBEHHOCTLIO «BIHOM. Jlabopatopus

3HaHWU»; AKUMOHEpPHOe 06LLeCcTBO «M3aaTenbCcTBO «POCBELLEHNE

METOANYECKHNE MATEPHAJIbBI JIUISA YYUTEJIA

1.MHpopmatmka. 10 knacc. ba3osbli U Yrny6/eHHbIA YPOBHU: YYeOHUK : B 2 4. Y,
1/ K. KO. lNMonsikos, E. A. EpeMyH. — M.: BUUHOM.,

NabopaTopus 3HaHuin, 2020. — 352 c.

2. IHopmatmka. 10 knacc. ba3oBblIi U yriy6neHHbIA YPOBHU: YYEOHUK : B 2 u.
Y. 2/ K. KO. lMonskos, E. A. EpemnH. — M.: BUHOM.

Nabopartopus 3HaHui, 2020. — 352 c.

3. iHthopmatmka. 11 knacc. ba3oBsblil 1 Yriy61eHHbIN YPOBHU: YYeOHUK: B 2 \.
Y. 1/K. KO. Monskos, E. A. EpemnH. — M.: BUHOM.

Nabopatopus 3HaHuiA, 2020. — 240 c.

4. VIHthopmaTmKa. 11 knacc. ba3oBblii 1 yrny6neHHbI YPOBHU: YUEOHUK: B 2 \.

Y. 2/ K. KO. Monskos, E. A. EpeMuH. — M.: BMUHOM.



Naboparopus 3HaHui, 2020. — 304 c.

5. IHdopmaTtrka. YMK ans cTapLuei WKosbl [OneKTpoHHbI pecypc]: 10-11
Knaccbl. Yrny6neHHblin ypoBeHb. MeToanyeckoe nocobue ans

yuutens / AsTop-coctasutens: M. H. bopoanH. — 9. n3g. — M. : BUHOM.
JTabopatopus 3HaHuIA, 2016. — 197 c.

6. MaTtepuanbl aBTOpcKoi MacTepckon (metodist.lbz.ru/)

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.fcior.edu.ru

http://informatics.mccme.ru/course/view.php?id=666
http://www.niisi.ru/kumir/

https://inf-ege.sdamgia.ru/

https://acm.timus.ru/






