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1. IlosicHuTE/IbLHAA 3aIUCKA

PaGouas mporpamma yueOHoro npeamera «WHdopmatuka» paspaboraHa Ha
ocHoBanuu TpedboBanuit DdIOC COO JUISL  peain3allud  00pa3oBaTeIbHOM
nporpaMMmbl 1o cneruaibHocTd  44.02.06  IlpodeccuonanpHoe  00yudeHHe
(o otpacisim).

VYyeOnbiii npeamer «MHbopMaTHKa» BXOAUT B 0011€00pa30BaTEIbHBIA UK,
MOJLMKI: 00s3aTeNbHas 4acTh (YriyOJICeHHBbIH ypOBEHb) NPO(UIbHBIE MPEIMEThI U
YUTAETCS HA MIEPBOM Kypce 00yUeHHUsI.

2. Ilnanmpyemble  pe3yabTaTbl  OCBOCHHMA  Y4eOHOro mpeaMera
«AHpopMmaTnKa».

B pesynbrate uzydenus yueoHoro npeamera «MHpopmaTika» CTyIeHT HOKEH
c(hopMHUPOBATH CIEAYIONINE PE3YIbTATHI

JIMYHOCTHBIE Pe3yJabTAThI:

JIM4HOCTHBIE pe3yJbTaThl OTPAXKalOT TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroUIuXcCs
PYKOBOJICTBOBAThCSI C(HOPMUPOBAHHON BHYTPEHHEH MO3UIIMEH JTUYHOCTH, CUCTEMOM
IIEHHOCTHBIX OpPUEHTAIIUN, TO3UTUBHBIX BHYTPEHHUX YOEKICHUN, COOTBETCTBYIOIINX
TPaJMLIMOHHBIM IIEHHOCTSM POCCHUKCKOr0 0O0IlecTBa, paclIUpeHUue >KU3HEHHOTO
OMbITA W ONBITA JEITEILHOCTH B MPOIECCE pealu3aluu CpPEeACTBaAaMHU Yy4eOHOTO
MpeIMEeTa OCHOBHBIX HAIPABJICHUN BOCHUTATENIBHOM AEATEIBHOCTU. B pesynbrare
u3ydeHus: UHGOpPMATUKA Ha YpPOBHE cpenHero obmiero oOpa3oBaHus Y
oOyyarorerocst 0ynyt chopMUpOBaHbI CIAEAYIONINE TUIYHOCTHBIC PE3YJIbTATHI:

JIP 1 rpa:kaaHcKoOro BOCIIMTAHMSA:

JIP 1.1 oco3HaHWE CBOMX KOHCTUTYIIMOHHBIX MpaB U O0OSI3aHHOCTEH, yBakKeHUE
3aKOHa u MPaBOIOPsIKa, coOJIoIeHue OCHOBOMOJIAraroIINX HOPM
MH(OPMAIMOHHOIO NpaBa U MHOOPMAITMOHHOW 0€30MaCHOCTH;

JIP 1.2 TOTOBHOCTH NPOTHBOCTOSITh HJEOJOTHU HKCTPEMH3Ma, HAIIMOHAIN3MA,
KCceHOPOOUHN, JTUCKPUMHUHAIIMM 10  COIMAJIBHBIM, PEJIUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM MPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

JIP 2 maTpMoTH4eCKOro BOCIIUTAHUSA:

JIP 2.1 NeHHOCTHOE OTHOLIEHUE K UCTOPUUECKOMY HaCJeInIo, ToCTHxKeHusIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTHX, IOHUMaHUEe 3HAaUCHUSI MHPOPMATUKU KaK HAyKU

B KU3HU COBPEMEHHOTO 00IIECTBA;

JIP 3 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA

JIP 3.1 chopMUpOBaHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TTOBE/ICHNUS;

JIP 3.2 criocoOHOCTh OILIGHMBATh CUTYAllMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH, B TOM YHUCJI€ B CETU
WNHutepHerT;

JIP 4 3cTeTH4eCKOro BOCIIUTAHUSA:

JIP 4.1 »creTMueckoe OTHOIICHHE K MHpPY, BKIIOYAs JCTETUKY HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA;

JIP 4.2 cnocoOHOCTh BOCIPUHUMATH Pa3IUYHbIC BUJIBI HCKYCCTBAa, B TOM 4YHUCIIE
OCHOBaHHBIE Ha UCIIOIB30BaHUN MH(POPMAITMOHHBIX TEXHOJIOTUH;

JIP S ¢pu3u4yecKkoro BOCIMTAHUA:



JIP 5.1 c(hopMHPOBAaHHOCTh 3A0pPOBOIO U Oe3omacHoro obOpasza KHU3HH,
OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 37J0pPOBbIO, TOM YHCJIE€ U 32 CUET COOIOEHNUS
TpeOoBaHMiI  Oe30MacHOM  JKCIUTyaTalluM  CPeACTB  MHGOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TE€XHOJIOTHIA;

JIP 6 Tpy10BOIr0 BOCIIMTAHMS:

JIP 6.1 TOTOBHOCTh K aKTUBHOW JEATEIbHOCTH TEXHOJOTMYECKON M COLMAIbHON
HAIpPaBJICHHOCTH, CIMOCOOHOCTh WHHUIMHUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATD TAKYIO J1€ITEbHOCTD;

JIP 6.2 uHTepec K cdepaM NpoPecCHOHATIBHON JEATEIBHOCTH, CBSI3aHHBIM C
MH(OPMATUKON, MPOrpaMMUPOBAHUEM U HUH(POPMALMOHHBIMU TEXHOJOTUSMH,
OCHOBAaHHBIMU Ha JIOCTHKEHHUSX MHPOPMATHKU W HAyYHO-TEXHHUYECKOro Iporpecca,
YMEHHE COBEpIIAaTh OCO3HAHHBIA BbIOOp Oynymiedl mpodeccun M peasu3oBbIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

JIP 6.3 TOTOBHOCTb M CIHOCOOHOCTh K OOpa30BaHHIO U CamMO00pa30BaHUIO Ha
MPOTSHKEHUU BCEH KU3HH;

JIP 7 3K0JIOrH4€eCKOro BOCIIUTAHMS :

JIP 7.1 oco3HaHue Ti00albHOTO XapakTepa SKOJIOTHYECKUX MpoOieM U myTed HX
pelmieHus, B TOM 4YHCIE€ C Yy4€TOM  BO3MOXHOCTEM  HMH(POpPMaLMOHHO-
KOMMYHUKAIIMOHHBIX TE€XHOJIOTHIA;

JIP 8 1eHHOCTH HAYYHOI'0 NNO3HAHUSA:

JIP 8.1 chopMUpOBaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI MH(YOPMATHKHU, TOCTHKEHUSIM HAYYHO-TEXHUYECKOTO Mporpecca u
OOIIECTBEHHON NPAKTUKU, 32 CUET MOHUMAHUS POJIU MHPOPMAIIMOHHBIX PECYpPCOB,
MH(OPMAIIMOHHBIX TMPOLIECCOB W HMHPOPMALMOHHBIX TEXHOJOTMH B  YCIOBHSX
uudpoBoii TpaHchOpMaIIUU MHOTUX cdep KU3HU COBPEMEHHOI0 00IIECTBa;

JIP 8.2 oco3HaHME LEHHOCTH HAYYHOU NeATeITbHOCTH, TOTOBHOCTH OCYUIECTBISTH
MPOEKTHYIO M HCCIIE0OBATENIbCKYIO AESTENbHOCTh MHAMBUIYAIBHO U B TPYIIIIE.

B npotiecce noCTHXEHMS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHMS POTPAMMBbI
1o UHPOpMaTrKe y 00yJaronInuXcsi COBEpUICHCTBYETCS IMOLIMOHATBHBIA UHTEIICKT,
npeanoararomuii coOpMUPOBAHHOCTD!

o caMOperyJIMpOBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMeHHUE
MPUHUMATh OTBETCTBEHHOCTh 32 CBOE MOBEACHHUE, CIIOCOOHOCTH aJanTUPOBATHCS K
AMOIMOHATLHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

. BHYTPEHHEH MOTHUBAIMM, BKJIOYAIOMIEH CTpeMJIEHHE K JIOCTHUKEHUIO
eI U ycClexy, ONTUMHU3M, WHUIMATHUBHOCTb, YMEHHUE [I€WCTBOBATb, MCXOJs U3
CBOMX BO3MOKHOCTEH;

. SMIATUH, BKIIOYAIOLIEH CHOCOOHOCTh IOHMMATh 3MOLIMOHAIBHOE
COCTOSIHUE JPYruX, YYHUTBIBATH €ro NpPH OCYIIECTBICHHUH KOMMYHHUKAIIUH,
CIIOCOOHOCTh K COYYBCTBHUIO U CONIEPEKUBAHUIO;

o COLIMAJIBHBIX ~ HABBIKOB, BKJIOUYAIOMIMX CIOCOOHOCTh BBICTPAMBATh
OTHOIICHUS C JAPYTMMH JIOJbMHU, 3a00TUTHCS, NPOSBIATH MHTEPEC U pa3pelaThb
KOH(MJIUKTBHI.

MeranpeaMeTHble:



B pesynbrare wu3ydeHus wuHPOpMATUKM Yy  oOywamlmierocs OyayT
chopMUpOBaHbl MeETalpeAMETHBIE PEe3yJbTaThl, OTPAXEHHBICE B YHHUBEPCATHHBIX
y4eOHBIX JICMCTBUSX, @ HMMEHHO - T[IO03HABATEJIbHBIC YHUBEPCAIbHBIC YUYCOHBIC
NEeUCTBYSI, KOMMYHUKATUBHBIE YHUBEPCAJIbHbIE y4eOHBbIC NEUCTBHUS, PETYJISTUBHBIC
yYHUBEpCaJbHbIC YUCOHBIC ICUCTBUS, COBMECTHAS JICITCIIBHOCTD.

Osnaoenue yHusepcaibHblMu y4eOHbIMU NO3HACAM EIbHOIMU OCUCHGUAMU:

1) b6a3zoevie nozuueckue oelcmeus:

CaMOCTOSITeIbHO  (OpPMYJIUPOBATh U aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBAaTh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHUS ISl CpaBHEHWS,
KiaccuuKanuyu u 0000IICHHS;

OMPENEeNATh IEJHU JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH UX
JTOCTH)KCHUS;, BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paccMaTpUBAEMBIX
SIBJICHUSX; pa3paldaThiBaTh IJIaH PEIICHUs MPOOJIEMBI C YIETOM aHaJInu3a UMEIOITUXCS
MaTepUalIbHBIX U HEMAaTePUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3yJIHTATOB
L[EJISIM, OLICHUBATh PUCKH TMOCIICICTBUH JEATEITbHOCTH;

KOOPJAMHUPOBATH U BBHITIOJHATh PaObOTy B YCIOBHUSX PeaIbHOT0, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUN )KU3HEHHBIX MPOOJIEM.

2) 6a3zoevle uccieoosamesibCKue 0CUCmMeus:

BJIaJIeTh HaBBIKAMU Y4€OHO-HUCCIICIOBATEIIBCKON M MPOEKTHOM NESITEIHHOCTH,
HaBbIKAMU  paspelieHuss  npoOjeM,  CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEJThHOMY TIOMCKY METOJOB PEIICHUs MPAKTUUYECKUX 3aj]ad, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

OBJIQJICTh BUJAMH JICITCIBHOCTH IO TOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIIpeTallui, TpPeoOpa3oBaHUI0 U TPUMEHEHUI0O B PA3IUYHBIX y4EOHBIX
CUTyaIUsAX, B TOM YHUCJI€ TIPU CO3AaHUN YICOHBIX U COIMATIBHBIX MPOEKTOB,;

dbopMupoBaHWE  HAYYHOI'O  THUIA  MBIIUICHHUs,  BIAJeHUE  HAy4YHOU
TEPMUHOJIOTUEH, KITIOUEBBIMH TTOHATUSIMH U METOJaMU;

CTaBUTh H (opMynupoBaTh COOCTBEHHBIC 3aJaud B 00pa3oBaTelbHOU
NESATeTbHOCTH Y KU3HEHHBIX CUTYaITUsX;

BBISIBJIITh TPUYUHHO-CIICJICTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajauy,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUs, HAaXOIUTh apTyMEHTHI I JI0Ka3aTeIbCTBA CBOMX
YTBEPKACHUHN, 3a/1aBaTh MMapaMeTPhbl U KPUTEPUU PEIICHNUS;

aHAJM3UPOBATh IMOJYYCHHBIE B XOJI€ pEIICHUS 3aJaud  Pe3yJIbTaThl,
KPUTUYECKH OILIEHUBATh WX JIOCTOBEPHOCTbh, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCJIOBHSIX; J1aBaTh OIICHKY HOBBIM CHUTYyallUsM, OIEHUBATh MPUOOPETEHHBIH OIIBIT;,
OCYIIECTBIISTH 1IeJICHANPABICHHBIM TTOUCK MEPEHOCa CPEACTB U CIIOCOOOB JEHUCTBUS B
po¢eCCUOHATILHYIO CPENY;

MEPEHOCUTh 3HAHWS B IIO3HABATEIBHYIO M TMPAKTUYECKYH0 00JIaCTH
KU3HEICSITECILHOCTH;

WHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTe;



BBIJIBUTaTh HOBBIC WJICH, MpejiaraTh OpPUTHMHAIBHBIC TOJIXOAbl U PEIICHUS,
CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) paboma c ungpopmayueii:

BJIaJIeTh HaBBIKAMU TOJy4YeHUs] MHGOPMAIUM U3 UCTOYHHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJILHO OCYIIECTBIISATh MOUCK, aHAJIN3, CUCTEMATHU3AIMI0 U UHTEPIIPETAIUIO
nH(popMaIKy pa3IuIHBIX BUIOB U (OPM IIPEACTABICHNUS;

CO3/1aBaTh TEKCTHI B Pa3JIMUHBIX hopMaTax C yueTOM Ha3HAYeHUs UHPOpMAIUU
W 1eJIeBOM ayauTOpPUHM, BHIOMpas ONTUMAIbHYIO GOpMYy TIPEACTaBICHUS W
BU3yaJIM3allNH;

OIICHUBATh JOCTOBEPHOCTh, JISTUTUMHOCTh HH(OpPMAIIUU, €€ COOTBETCTBUE
MIPaBOBBIM U MOPAJILHO-3THYECKUM HOPMaM;

UCIIOIB30BaTh  CpeAcTBa  MHGOPMAIIMOHHBIX M KOMMYHHUKAIMOHHBIX
TEXHOJIOTUW B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OpPraHU3allMOHHBIX
3a/1a4 ¢ coOM0IeHeM TpeOOBaHUN IPrOHOMUKH, TEXHUKH 0€30MaCHOCTU, TUTHUECHBI,
pecypcocOepexeHus, TPaBOBBIX W OATHUUYECKUX HOPM, HOPM HH(POPMAITMOHHOMN
0e301acHOCTH;

BJIaJIeTh ~ HaBbIKAMHM  pacloO3HaBaHUS W 3allUThl  WH(oOpMammw,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

Osnadenue ynugepcanbHbIMu KOMMYHUKAMUBHBIMU OCUCMGUAMU:

1) oowenue:

OCYIIECTBJISITh KOMMYHHKAIIMK BO BCeX chepax KU3HMU;

pacrio3HaBaTh HeBepOaJbHBIC CpelacTBa OOIIECHMs, TMOHMMAaTh 3HAYCHHUE
COIMAIBHBIX 3HAKOB, PACMO3HABATh MPEANOCHIIKA KOHPIUKTHBIX CUTYallMil U YMETh
CMATYaTh KOH(JIUKTHI;

BIIQJIETh  pPa3IMYHBIMM  criocobamMu  OOIIEHUS U B3aUMOJICHCTBUS,
apryMEHTHPOBAHHO BECTH JUAJIOT;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS.

2) coemecmuan 0eamenvHOCMb:

MMOHUMATh M MCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW W WHAWBUIYaTbHOMN
paboThI; BHIOMPATh TEMATHKYy U METOAbl COBMECTHBIX JEUCTBUU C y4yeTOM OOIIUX
WHTEPECOB U BO3MOKHOCTEH KaXKJI0T0 UjieHa KOJIJIEKTHBA;

MPUHUMATh  1I€TM  COBMECTHOM  J€ATEIbHOCTH, OpPraHW30BBIBATH |
KOOPJAUHUPOBATh JACHUCTBHS TIO €€ JOCTHKEHUIO: COCTaBJIATh IIJIaH JEHCTBUH,
pacrpenensTh poJii € Y4EeTOM MHEHUW YYaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KA4€CTBO CBOETO BKJIAJa M KaKJIOT0 y4aCTHHUKA KOMaHIbl B OOLIUN
pe3ybTaT M0 pa3padOTaHHBIM KPUTEPHUSIM;

npejiarath HOBBIE IIPOCKTHI, OIEHUBATh UJEH C TO3UIUA HOBU3HHBI,
OPUTHHAJILHOCTHU, MPAKTUIECKONU 3HAUMMOCTH;

OCYIIECTBJISITh TO3UTHBHOE CTpPAaTErMYeCKOe IIOBEICHHE B  Pa3IMYHBIX
CUTYAIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

Osnadenue ynugepcanbHbIMu pPe2yiimueHbIMU OCUCHBUAMU:

1) camoopzanuzayus:



CaMOCTOSITEJIbHO OCYIIECTBIISATh TO3HABATEIBHYIO JESITEIbHOCTh, BBISIBISATH
npoOJieMbl, CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3ajlaud B 00pa30BaTENIbHOM
NESATeTbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJILHO COCTaBJISITh IJIaH PEIICHUS MPOOJIEMBI C YIETOM UMEIOLIUXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH W TPEANOYTEHU; /1aBaTh OLICHKY HOBBIM
CUTYaIUsIM;

pacuIupsiTh paMKH Y4eOHOTO TpeAMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHMUI;
7ienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OTBIT;

criocoOCTBOBaTh (POPMUPOBAHHMIO W TIPOSIBICHUIO IMHPOKOM ISPYAUIUU B
pa3HBIX 00JacTAX 3HAHWUM, TOCTOSHHO TMOBBIIATH CBOW 0Opa3oBaTEIbHBIA H
KYJbTYPHBIN YPOBEHb.

2) camokonmpo.iv:

JaBaTh OIICHKY HOBBIM CHUTYyallMsM, BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJbTATOB IIEJISM;

BJIaJIETh HABBIKAMHM TTO3HABATEIILHON pe(IeKCUN KaK OCO3HAHUSI COBEPIIIAEMbIX
JNEUCTBUM U  MBICIHUTENBHBIX TPOIIECCOB, HX pE3yJbTaTOB W OCHOBAHUI;
WCIIOJIb30BaTh MpUEeMbl pediIeKCHH Uil OLEHKH CHUTYyallMd, BBIOOpa BEPHOIO
pelieHus;

OIICHUBAaTh PUCKA U CBOCBPEMEHHO MPUHHUMATh PEIICHHUS MO WX CHIKEHHIO;
MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIIM3€E PE3yJIbTATOB JACATEIbHOCTH.

3) npunamusn cedsa u opy2ux:

MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHThl JPYrux TIPU aHaJIu3e pe3yJbTaToB
NeSATeNIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OLIUOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TTO3UIIMH APYTOro 4eJIOBEKa.



IIpenmeTHbIE pe3yabTATHI
"UndopmaTuka' (yrirydJieHHbI YPOBEHBb)

IlpeameTHble TpeOOBaHUSA K MPEAMETHBIM  pe3yJbTaTaM  OCBOCHHS
yenybonenno20 Kypca uH(pOpMaTUKa JOJKHBI OTPaXKaTh:

I1P 1. BmageHue npeacTaBieHUsIMU O posid HHGOPMAIIUU U CBA3AHHBIX C HEH
MPOIIECCOB B TPHUPOJE, TEXHUKE U OOIIecTBe, NOHATUSAMH "mHboOpMaius',
"uHopManmoHHsIi mporecc”, "cuctema", "KOMIIOHEHTHI CUCTEMBI", "CHCTEMHBIH
addekr", "undopmainonHas cuctema', ""cuctema ynpasieHus";

ITP 2. BJIaACHUC MCTOAAMM ITOHUCKA I/IH(I)OpMa]_II/II/I B CCTHU I/IHTCpHCT, YMCHHUC
KPUTHYCCKH OLICHUBATDb I/IH(l)OpMaI_II/HO, IMOJTYYCHHYIO U3 CCTU I/IHTepHCT;

ITP 3. yMeHue xapakTepu3oBaTh OOJIbIIKME JAHHBIC, MPUBOJIUTH MPUMEPHI
MCTOYHUKOB MX TOJY4YeHUsS U  HANpaBlICHUS HCIOJIb30BaHMS, yMEHHUE
KJIacCU(UIMPOBATh OCHOBHBIE 3aJlaud aHajdu3a JaHHBIX (IIPOTHO3UPOBAHUE,
Kjaccudukanus, KJIacTepHU3alus, aHaJIn3 OTKJIOHEHUH), MOHUMATh
MOCJIEI0BATEILHOCTD PEIISHUS 3a/1ad aHaIn3a JaHHBIX: COOp MEPBUYHBIX JTAHHBIX,
OYHMCTKAa W OIIEHKa KauyecTBa JaHHBIX, BBHIOOP W/WIM TOCTPOEHUE MOJIEIH,
npeoOpa3oBaHue JAHHBIX, BU3yaJIU3aIlusl TaHHBIX, MHTEPIIPETALIUS PE3YJIbTATOB,;

[1P 4. noHMMaHKe OCHOBHBIX MPUHIUIIOB YCTPONUCTBA U (DYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWJIbHBIX KOMITbIOTEPOB, TEHAECHIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJOTUH;

[IP 5. BnameHue HaBbIKaMu pPaOOTBI C OMNEPAIMOHHBIMU CHUCTEMaMH,
OCHOBHBIMHU BHUJaMHU MPOrpPaMMHOr0 OOecTedYeHMsl [JIsl pelieHusl y4eOHBIX 3a7ad
10 BHIOpaHHOM CTielMan3aliy;

[IP 6. Hamuuue NpPEACTaBICHUM O KOMIIBIOTEPHBIX CETAX M HUX pPOJU B
COBPEMEHHOM MHpe, O 0a30BbIX NPHUHIMIAX OPTaHU3alUU U (PYHKIMOHUPOBAHMS
KOMITBIOTEPHBIX CeTei, 00 OOIMMX MPUHIUIAX pa3padOTKu U (PYHKIUOHUPOBAHUS
MHTEPHET-IIPUIIOKECHUN;

[1P 7. nonnmanue yrpo3 MHGOPMAIIMOHHON 0€30MaCHOCTH, MCIOIb30BaHUE
METOJIOB M CPEACTB NPOTUBOJACHCTBUS IJTHUM yrpo3aM, COOJIIOJCHHE MEp
0€30MacHOCTH, NPEAOTBPALIAIOLINX HE3AKOHHOE PAaCIPOCTPAHEHHUE NEPCOHAIBHBIX
JaHHBIX, COOJI0OJIEHNE TPEOOBAHUI TEXHUKN 0€30MaCHOCTH M TUTUEHBI IPU padoTe
C KOMITbIOTEpPAMH U JPYTUMU KOMIIOHEHTaMH U(POBOTO OKPYKEHUS, TOHUMAHHE
MIPaBOBBIX OCHOB HCHOJb30BaHUS KOMIBIOTEPHBIX MpOrpaMm, 0a3 JaHHBIX U
pabotel B ceTn MIHTEpHET;

IIP 8. moHMMaHKe OCHOBHBIX MMPpUHOUIIOB JUCKPCTU3AIUN PA3JIMIHBIX BHUJIOB
I/IH(I)OpMaI_II/II/I, YMCHHUC OIIPCACIIATDH I/IH(i)OpMaLII/IOHHBIﬁ 00BeEM TCKCTOBBIX,
I‘pa(i)I/I"ICCKI/IX N 3BYKOBBIX HOAHHBIX IIPpHU 3dJdHHBIX IIapaMCTpax AUCKPCTU3AINH,
YMCHHUC OIPCACIIAThL CPCAHIOIO CKOPOCTb TIICpCAavn HAaHHbIX, OICHHBATH



U3MCHCHUC BPCMCHHU IICpCHAavn IIPpU HU3MCHCHUU I/IH(I)OpMaI_II/IOHHOFO o0BeMa
HAaHHBIX U XaPAKTCPUCTUK KaHaJIa CBA3U,

ITP 9. ymeHue ucnosib30BaTh MPU PEIICHUU 33/a4 CBOMCTBA MO3ULIMOHHOMN
3allMCU YMCEJI, aJlTOPUTMa TMOCTPOCHHUS 3alUCH YHCJIa B MO3MLIMOHHOW CHUCTEME
CUMCIICHUS C 3aJaHHbIM OCHOBAaHHUEM M TIOCTPOCHUA YMCJIA 10 CTPOKE,
COZEpKAIlEd 3aluCh HBTOTO YMUCIAa B IO3MUMOHHOW CHCTEME CUMCICHUSA C
3aIaHHBIM OCHOBaHHUEM, YMEHHUE BBINOJHATh apuPMETHUECKUE Olepalru B
MO3UIIMOHHBIX CUCTEMaX CUMCIICHMUS;

[IP 10. ymMeHue BBINOJMHATH NPEOOPA3OBAHUS JIOTMUECKUX BBIPAKECHUIH,
UCIIOJIb3YsI 3aKOHBI aNreOpbl JIOTUKU, YMEHUE CTPOUTH JIOTUYECKOE BhIPAKEHUE B
JIU3BIOHKTUBHON U KOHBIOHKTUBHON HOPMAaJIbHBIX (pOpMax Mo 3aJaHHOMN Tabmuie
HUCTUHHOCTH, HUCCJEA0BAaTh OOJACTh HCTUHHOCTU BBICKA3bIBAHUS, COJEPKAIIETO
MIEpPEMEHHBIE, PELIATh HECIIOKHBIE JIOTUYECKUE YPABHEHUS U CUCTEMbBI YPaBHECHU;

[1P 11. moHumMaHue 6a30BbIX aITOPUTMOB 0OPAOOTKH YUCIOBOM U TEKCTOBOU
uHpopmaluu (3anuch YMUCEN B MO3UIIMOHHOW CHUCTEME CUMCIICHUS, HAXOXKICHUE
BCEX IMPOCTHIX YUCEN B 33JJaHHOM JMarna3oHe, 00paboTKa MHOTOPa3psAHBIX LETbIX
qucell, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), aITOPUTMOB TIOMCKA U COPTUPOBKH,
YMEHHE ONpENENsATh CIOKHOCTh M3y4aeMbIX B Kypce Oa30BBIX aJrOpUTMOB
(cymMMHpoOBaHUE JJEMEHTOB MaccuBa, COPTUPOBKAa MaccHBa, HepeOOpHbIe
QITOPUTMBI, TBOMYHBIA TOUCK) U MPUBOJIUTH NMPUMEPHI HECKOJbKUX alrOpPUTMOB
pPa3HOM CIOXKHOCTH JIJIsl PEILICHUs OAHOU 3a/1auu;

[P 12. BnageHne yHUBEpPCAIbHBIM SI3bIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO
ypoBHs (Python, Java, C++, C#), npenctaBieHussMu 0 0a30BBIX TUIIAX JAHHBIX U
CTPYKTypaxX JaHHBIX, YMEHHE HCIOJIb30BaTh OCHOBHBIC  YIPaBISIONINE
KOHCTPYKIIMM, YMEHHE OCYIIECTBIATh aHaIu3 MPEAJIOKEHHONH MPOrpamMMBbI:
OMPENENATh PE3YIbTAaThl pabOThl MPOTPaMMbI TIPU 3aJaHHBIX UCXOJHBIX JTaHHBIX,
OTPENeNATh, MPU KaKUX HCXOJHBIX JAHHBIX BO3MOJXKHO IOJYYCHHE YKa3aHHBIX
PEe3yIbTATOB, BBISABIATH JAaHHBIE, KOTOPbIE MOTYT NMPUBECTHU K OIIKUOKEe B padore
porpaMmbl, HOPMYITHPOBATH MPEAJIOKEHHUSI TIO YIYUIIEHUIO TPOTPAMMHOI0 KOJa;

IIP 13. ymeHue co3gaBaTh CTPYKTYpPHUPOBAHHBIE TEKCTOBBIE TOKYMEHTHI U
JEMOHCTPALMOHHBIE MATEPHUAIIBI C UCIIOJIB30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB,;

[IP 14. ymeHue HCHONB30BATh SJEKTPOHHBbIC TaONMIBI JJIA aHalu3a,
MpeACTaBlIeHU U 00paOOTKU JaHHBIX (BKJIIOYAs BBIUKUCICHUE CYMMBI, CPEIHETO
apu(pMETUYEeCKOro, HauOOJIbIIET0O W  HAUMEHBIIET0 3HAYCHUH, pelIeHHe
YpaBHEHHM, BBIOOp ONTHUMAIbHOTO pEUIeHUs, MOAOOp JUHUU TPEHJIA, PEIIeHUE
3aJ1ay IPOrHO3UPOBAHMUS).



IIP 15. yMmeHue CTpOUTh HEPABHOMEPHBIE KOJABL, JIOIMYCKAIOUIWE
OJIHO3HAYHOE JEKOAMPOBAaHUE COOOIIEHUH (Tpe@UKCHBIE KOJbI), HCHOJIb30BATh
MpoCTENIINEe KOAbI, KOTOPbIE MO3BOJSIOT OOHAPYXUBAaTh U HCIPABIATH OMIMOKHU
npyu Tepenaye JaHHBIX, CTPOUTH KOJ, OOECIEeUMBAIOIIMA HAUMEHBUIYIO
BO3MOXKHYIO CPEIHIOI0 JJIMHY COOOLIEHUS IpPU HM3BECTHOW YacTOTE CHUMBOJIOB,
MOSICHATH TPUHIUIIBI pA0OTHI MPOCTHIX AITOPUTMOB CKATUS JTAHHBIX;

IIP 16. ymenue pemaTe alrOpUTMUYECKHAE 3a/1a4M, CBA3AHHBIE C aHAIU30M
rpadoB (3a7auM MOCTPOEHHUS ONTHUMAIBHOTO MyTH MEXIY BeplIMHamu rpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NMYHBIX  OyTEd  MEXAY  BEpPIIMHAMHU
OPUEHTUPOBAHHOTO AIMKINYECKOro rpada), yMEHHe HCIOIb30BaTh JEPEBbs MPH
aHalnM3e W TOCTPOCHUM KOJOB M JUIA TPEJCTaBICHUS apUPMETHYECKUX
BBIPQ)KEHUI, IPU PELICHUH 3a/1a4 ITIOMCKA U COPTHUPOBKH, YMEHUE CTPOUTH EPEBO
UTPBI IO 33JIaHHOMY aJIrOpUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBHIUTPHIITHYIO
CTPATETHIO UTPBL;

ITP 17. ymenue pazpabaTbiBaTh U peaii30BbIBATH B BUJIE MPOTPaMM Oa30BbIe
QITOPUTMBI, YMEHUE HCIOJb30BaTh B MporpaMMax JIaHHBIC Pa3IMYHBIX TUIIOB C
y4eTOM OTPAaHUYCHHM Ha Juara3oH UX BO3MOXKHBIX 3HAYEHUW, MPUMEHATH IMPHU
pelIeHnH 3a/1a4 CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBAPH, CTEKHU, OUEPEaH, 1EPEBDS),
WCIIOIb30BaTh 0a30BbIE ONEpalldd CO CTPYKTypamMHu JIaHHBIX, TPUMEHSTH
CTaHJapTHBIC U COOCTBEHHBIE MOANPOTrpaMMBbI /i1 0OOpaOOTKU YUCIOBBIX JAHHBIX
U CUMBOJIBHBIX CTPOK, HMCIIOJIB30BaTh MPHU pa3pabOTKe IporpaMMm OHOIHMOTEKU
noAmnporpamMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOXXHOCTU HHCTPYMEHTAIBHBIX
CPEACTB Cpebl pa3pabOTKH, yMEHUE UCTIONB30BaTh CPE/ICTBA OTIAIKH IPOrpaMM B
cpele MpOrpaMMHUpPOBAaHHS, YMEHHE JOKYMEHTHPOBATH NPOrpaMMBbl; YMEHHUE
CO3/1aBaTh BEO-CTPAHUIIBI;

[1P 18. BnajmeHre OCHOBHBIMU CBEJEHUSAMH O 0a3ax JaHHBIX, UX CTPYKTYpE,
CpelICcTBaX CcO3JaHUs M paboThl C HUMH, YMEHHE HCIOJIb30BaTh TaOJIUYHBIE
(pensiumoHHbBIE) 0a3bl NaHHBIX (COCTABIATH 3alPOCHl B 0a3ax JAHHBIX, BBHIOJIHATH
COPTHPOBKY M IOHUCK 3amuceil B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHYyIO 0azy
JAHHBIX) U CIIPABOYHBIE CUCTEMBI;

ITP 19. YMCHHUC HCIIOJIB30BATh KOMIIBIOTCPHO-MATCMATHYCCKHUC MOJCIIN IJIA
aHaanu3a OOBEKTOB H IMPpOLECCCOB: q)OpMYJII/IpOBaTB oejdb MOACIMPOBAHMHA,
BBIINIOJIHATH aHAJIN3 PE3YJIbTATOB, IIOJIYYCHHBIX B XO0AC MOACIIMPOBAHNA, OLICHUBATH
COOTBCTCTBHUC MOJCIIN MOICIUPYCMOMY 06T>CKTy WM TIpoHeCCy, MPCACTABIIATH
PE3YIbTAaThl MOACIIMPOBAHUA B HAI'TIAJHOM BUJIC,

[1P 20. ymMeHHe OpraHu30BBIBaThH JIMYHOE WH(DOPMAIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3IUYHBIX CPEICTB LHUQPPOBBIX TEXHOJOTUH, MOHUMaHUE
BO3MOXHOCTEH ILHM(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, LUPPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB;



[IP 21. moHuMaHuWe OCHOBHBIX NPHUHIMIIOB paOOThl, BO3MOXHOCTEH W
OTpAaHWYEHUsS TNPUMEHEHHS TEXHOJOTHM HMCKYCCTBEHHOIO HWHTEIJIEKTa B
pa3IUYHBIX O00JacTsIX, HaJIUMuMe MPEACTaBICHUN O Kpyre pemaeMblx 3aaad
MalIMHHOrO 00yueHus (pacro3HaBaHUs, KiIacCU(UKAIMM W MPOTHO3UPOBAHUS)
HaJM4Me MpeACTaBiIeHU 00 HCMOIb30BaHMM HH(POPMALMOHHBIX TEXHOJIOTHI B
pasnuYHbIX NpodhecCuOHATBHBIX chepax



3. Coaep:xanue yueOHoro npeamera «Mngopmarnka»

Pazoen 1. HHughposaa cpamomnocme

TpeGoBanusi TexHUKH O€30MaCHOCTH W THUTHEHBI TIIpu pabore ¢
KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMU [UGPOBOTO OKPYKEHUS.

[TpuHuUBEl pabOTHl KOMITBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢bon HeitmaHna. ABTOMaTHYECKOE BBIMOJHEHHE MPOTPaMMbl MPOLIECCOPOM.
OnepaTuBHasi, TMOCTOSHHAs W JOJTOBpeMeHHas maMsTh. OOMEH JaHHBIMU C
NoMol1bio KUH. KOHTposiepsl BHEMIHUX YCTPOUCTB. [IpsiMoil JOCTYIT K TaMSITH.

OCHOBHBIE  TEHJCHIIMM  PAa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJOTHM.
[TapannenbHbie BBIYMCIICHUSL. MHoromnpouneccopHsie CHUCTEMBI.
CynepkoMnbloTepbl. PacnpeneneHHble BHIYUCIUTEIbHBIE CUCTEMBI U 00paboTKa
OoNbIIMX JaHHBIX. MoOwWibHBIE LHUQPPOBBIE YCTPOWCTBA W UX pOJib B
KOMMYHUKALUSX. BcTpoennbie KOMITBIOTEPHI. MUKPOKOHTPOJLIEPHI.
PoGoTtu3npoBaHHbIC MPOU3BOJICTRA.

[IporpammHOe oOecreueHre KOMIIBIOTEPOB U KOMITBIOTEPHBIX CHCTEM.
Bunel mporpammuoro obecrieueHuss W uX  HazHadyeHue. (OcoOEHHOCTH
nmporpaMMHOro  oOecriedeHuss  MOOWJIBHBIX  ycTpoicTB.  IlapamiensHoe
nporpamMmmupoBanue. CucTteMHoe MporpaMmHoe obecrnedeHue. OrmnepalroHHbIC
cucteMbl. YTWiIuTHL. JlpakiBepbl ycTpoucTB. MHCTammAmus W JECHUHCTAUISLAS
nporpaMMHoro obecnedeHus. daitnobbie cucteMbl. [IpUHIMIBI pa3MElICHUS U
MMeHOBaHus (aiyioB B JoNroBpeMeHHOM nmamsatu. [11aGa0HbI 11 onmucaHus TPYIII
(aitnos.

IIporpammHoOe oOecrieueHue. JInuensuposanue IIPOTPAMMHOT0
obecnieueHust u MUGPOBLIX pecypcoB. [IponpuerapHoe u cBOOOIHOE MPOrPAMMHOE
obecneueHue. Kommepueckoe 1 HEKOMMEPUECKOE UCIIOIB30BaHUE MTPOTPAMMHOTO
obecnieueHuss u I1UEAPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBJIMBaeMas
3aKOHOJaTeNIbcTBOM Poccuiickoit denepaiiuy 3a HEIPAaBOMEPHOE HUCTIOJIB30BAHUE
MporpaMMHOro obecredeHus: U HUQPPOBBIX PECYPCOB.

[IpuHIUIIBI TOCTPOCHUS U aNnapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
Cetesble npoTokoiibl. Cetb MHTEpHET. Anpecanus B cetd MaTepHeT. [IpoTokob
creka TCP/IP. Cucrema nomeHHbIX uMmeH. Pasnenenue IP-cetm Ha moaceTtu ¢
MOMOIIBI0 Macok nojacereid. CeteBoe agMuHUCTpUpoBanue. [lonyyenrue JaHHBIX O
CETEeBBIX HACTpoikax KommbloTepa. [IpoBepka Hanmuuusi CBS3U C Y3JIOM CETH.
Onpenenenue MapuipyTa JIBUKEHHS MTaKETOB.

Buaet  pestenbHoctn B cetu  HMHTepHer. CepBuchl  MHTepHeTa.
['eonndopmarinontbie cucTeMbl. ['€0I0KaIMOHHBIE CEPBUCHI PEATHHOTO BPEMEHU
(Hanmpumep, JIoKalus MOOUJIBHBIX Telne(OHOB, OIpEACICHUE 3arpy>KEHHOCTHU
aBTOMarucrpasuei), UHTEPHET-TOProBis, OpOHUpPOBaHHWE OWJIETOB M TOCTHHHUII.
I'ocynapcTBeHHBIE BJIEKTPOHHBIE CepBUCHl W yciyru. ColuanbHbIE CETH -
OopraHu3als KOJUICKTUBHOTO B3aMMOJICUCTBUA M oOMeHa maHHbIMU. CeTeBoi
ATUKET: TpaBWiIa TOBEJAEHUS B KuOeprpocTpaHcTBe. [IpoGieMa mnoaIuHHOCTH
nosryuyeHHOU nHpopmaruu. OTKpbIThIE 00pa30BaTEIbHbBIE PECYPCHI.



TexXHOreHHbIE M DKOHOMHUYECKUE YIpO3bl, CBA3AHHBIE C HCIIOJI30BAHHEM
MH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOrui. OO1ue npoodiieMbl 3alUThl
uHpopmarmun  u  uHbOpManMOHHOW  Oe3omacHocTH. CpeAcTBa  3aIIUTHI
uH(pOpMaIM B KOMIIBIOTEPAaX, KOMIIBIOTEPHBIX CETAX M aBTOMATU3UPOBAHHBIX
uHpopMalMOHHBIX cucteMax. llpaBoBoe oOecrieueHne HMHPOPMALMOHHON
0€30MacHOCTH.

[IpenorBpamieHue  HECAaHKIMOHUPOBAHHOIO  JOCTyna K  JIMYHOM
KOH(UIEHIMaTbHON MH(OpMALMK, XpaHSIIEHCs Ha MEPCOHATIBHOM KOMIIBIOTEpE,
MOOMIIBHBIX YCTpOMCTBax. BpenoHocHOe mporpaMmHoe oOecredeHue U CrocoObl
O00ppOBl ¢ HUM. AHTHBUpPYCHBIE MporpamMMmbl. OpraHuzanusi JAYHOTO apXxHuBa
uHpopmanuu. Pezepaoe konuposanue. [laponbHas 3anuTa apxusa.

MudppoBanue naHHbIX. CUMMETpUYHBIE M HECUMMETPHUYHbIE HIUQPHI.
Mudpper mpocroit 3amensl. [ludp Leszapsa. udp Buxenepa. Anropurm
mmndpobanus RSA.

Pazoen 2. Teopemuueckue ocnoevl unpopmamuxu.

Wudopmariusi, nanabie U 3HaHus. MHpopMalMoHHbie mpoiieccsl B MpUPOJIE,
TexHUKe Hu oOmiectBe. HemnmpepbiBHBIE W HUCKPETHbIE BEIWYUHBI U CHUTHAIBI.
HeoOxonumocTh quckpeTusanuu MHPopMaluu, npeaHa3HauYeHHOW JIJIsl XpaHEHus,
nepeaadn u o0paboTKH B IIU(PPOBBIX CHCTEMAX.

JIBomyHoe KkogupoBaHue. PaBHOMEpHbIE W  HEPAaBHOMEPHBIE  KOJBIL.
JlexoaupoBaHue cOOOIIEHUH, 3alMMCaHHBIX C MOMOIIbI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue ®ano. IlocTpoeHHE OAHO3HAYHO NEKOAUPYEMBIX KOIOB C IOMOUIBIO
nepeBa. ENUHULIBI U3MepeHus KojlnyecTBa UHpopManuuu. AnpaBUTHBIN MOAXOA K
OLICHKE KOJIMYeCTBa UHPOPMALIUH.

Cucrembl cuucieHusi. Pa3zBepHyTas 3amuch ILENbIX W JPOOHBIX 4YHCEN B
MO3ULIMOHHOW cucTemMe cuucieHus. CBOWCTBA NO3WLMOHHOW 3aluCH  YHUCIA:
KOJIMYECTBO LIM(P B 3alUCH, MPU3HAK JEIMMOCTU YUCIa HA OCHOBAaHUE CHUCTEMBbI
CUMCJIEHUS. AJITOPUTM NIEPEBOJA LIEJIOTO YKCa U3 P-HUHON CHCTEMBI CUUCIIEHUS B
JIECATUYHYI0. AJTOPUTM IepeBoja KOHEUHOM P-muHOil npoOu B HECSATHUHYIO.
AJropuTt™M mnepeBoAa UEIOro 4ucia U3 ASCATUYHOM CHCTEMBI CUMCIEHUS B P-
nyHyo. IlepeBoax KoHeyHOW jAecsATHUHOW JApodbu B P-uunyro. JBouuHas,
BOCBMEPHUYHAS U LIECTHAALATEPUYHAS] CUCTEMBI CUMCIIEHUS, CBSI3b MEKIY HUMHU.
Apudmernyeckue omnepanuy B TMO3UIMOHHBIX CHCTeMax cuucieHus. TpouuHas
YPaBHOBEILIEHHAS] CUCTEMA CUHUCIICHHS. J[BOMUHOAECATUYHAS CUCTEMA CUUCIICHHUS.

Konuposanue tekctoB. KomupoBka ASCII. OnHoOalTHBIE KOJMPOBKHU.
Crangapr UNICODE. Koauposka UTF-8. Omnpenenenune HHPOPMaLKOHHOTO
00beMa TEKCTOBBIX COOOIIECHUH.

KomupoBanne  wu3obpaxenuit. OneHka HUHPOPMALMOHHOTO  00beMa
rpaduuecKux JaHHBIX MPH 33JaHHBIX pa3pelIeHUH U r1yOuHEe KOAUPOBAHMS 1IBETA.
[IBetoBbie Mozaenu. BektopHoe komupoBanue. dopmatbl rpaguueckux (aitnos.
Tpexmepnas rpaduka. @pakranpHas rpaduxa. KomupoBanue 3Byka. OueHka
MH(OPMAIIMOHHOTO O00BbEMa 3BYKOBBIX JAHHBIX NpPH 3aJaHHBIX YacTOTe
JUCKPETU3ALNUN U Pa3psIAHOCTH KOOUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUS. Bbicka3biBaTesbHbIE (HOPMBI
(npenukatbl). KBaHTOpBI CyIIECTBOBAHMS 1 BCEOOIIHOCTH.



Jlornueckue onepauuu. TaOnuiel UCTUHHOCTH. JIOTHYECKHE BBIPAXKEHUS.
Jlornyeckue ToxaecTBa. Jloka3aTeNbCTBO JIOTMYECKUX TOXKIAECTB C IOMOIIBIO
Ta0auIl UCTUHHOCTU. Jlormueckue ormepanuu W OINepaluu HajJg MHOXKECTBaMH.
3aKkoHbl anreOpbl JIOTUKW. OKBUBAJICHTHBIC MPEOOpa3OBaHUS  JIOTMYECKUX
BhIpakeHUM. Jlornueckue ypaBHEHUS W CHUCTeMbl ypaBHeHUU. Jlormueckue
GyHKIMU. 3aBUCHUMOCTh KOJHUYECTBA BO3MOXKHBIX JIOTUUECKUX (YHKIUH OT
KOJIM4ecTBa apryMeHToB. [omHbIE CUCTEMBI TOTUYECKUX (PYHKIIUM.

Kanonuueckue  ¢dopmbl  jormdeckux  BelpaxkeHuil.  CoBepllieHHbIE
JTU3bIOHKTUBHBIE W KOHBIOHKTUBHBIE HOPMaJIbHBIE (OPMBI, QITOPUTMBI KX
MMOCTPOCHHUSI TI0 TabJINIIE UCTUHHOCTH.

Jlormyeckue »s1eMEHTHI B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
MHuoropa3psanbiii cymmarop. IlocTpoeHne cxem Ha JIOTUYECKHX 3JIEMEHTax Mo
3aJJaHHOMY JIOTUYECKOMY BBIPAKEHUIO. 3alUCh JIOTUYECKOTO BBIPAKECHUS MO
JIOTMYECKOM CXeMe.

[IpencraBneHue LENbIX YUCEN B MaMATH KoMIibloTepa. OTpaHUYEHHOCTh
Ivana3oHa 4YKCel IMpU OrpaHUYCHUM KoJMYecTBa pa3psanoB. IlepemnosiHeHue
pa3psaHoi ceTku. be33HakoBble W 3HAKOBBIC JaHHBbIC. 3HAKOBBIA OUT. J[BOMYHBIN
JTOTIOJTHUTENbHBIN KOJT OTPULIATEILHBIX YUCEIL.

[TobuToBbie Joruueckue onepauuu. Jlornueckuii, apudMeTHUECKUN U
nuueckuid  casuru.  [lludpoBanume ¢ momompl0 MOOWTOBOM — omepaiuu
"uckmrouaromee MJIN".

[IpencraBneHne BEUIECTBEHHBIX YHMCEN B MaMSTH KOMIIbIOTEpa. 3Hadalias
4acTh W MOPSAJOK uuciia. Jlmana3oH 3HaYeHUN BeIECTBEHHBIX uncen. [Ipobiemsl
XpaHCHUsl BEIECTBEHHBIX 4YHCEJ, CBSI3aHHBIE C OTPAHUYCHHEM KOJIMYECTBa
paspsaoB. BbllojiHEHUE omnepanuii ¢ BENIECTBEHHBIMM YMCJIAMHU, HAKOIUICHUE
OIMOOK MPU BBIYUCICHHSIX.

Teopetnueckue mMOAXOAbl K OIIEHKE KoJMuecTBa HHGpoOpMaluu. 3akoH
aaautuBHocTU MH(opmanuu. @opmyna Xapriau. Mapopmanuss ¥ BEpOSTHOCTb.
®opmyina llleHHoHa.

Anroputmbl cxatus aaHHblX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. Anroput™msl cxaThs JaHHBIX C TOTEPSIMU. YMEHBUIECHUE
riyOMHBI KOaupoBaHus 11Beta. OCHOBHBIE Ujieu anroputmoB cxkatus JPEG, MP3.

CkopocTh mepenadyd JaHHbIX. 3aBUCHUMOCTb BPEMEHH MEpeladyd OT
MH(OPMAIIMOHHOIO0 O00bEMa JAHHBIX U XapaKTEPUCTUK KaHaia cBs3W. [IpuunHbI
BO3HUKHOBEHHUs OIIMOOK TMpu rmneperadye JaHHbIX. Konbl, mo3BoIsIONINE
OOHapy’>XHMBaThb M HUCIHPABIATh OIMIMUOKH, BO3HUKAIOUIME MpPHU Neperaye JaHHBIX.
Paccrosinue Xammunra. Koauposanue ¢ noBropenueM 6utoB. Koasl XaMMuHra.

Cuctembl. KOMIOHEHTBI cHCTEMBI M UX B3auMozencTtBue. CHUCTEMHBIN
addekr. Ynpapienue kak nHOOpMaIMOHHBIN nporiecc. OOpaTHast CBA3b.

Mopenn u moaenuposanue. Llenp moaenupoBanuss. COOTBETCTBUE MOJEIN
MOJICIIUPYEMOMY OOBEKTY WJIM Mpolleccy, 1eau MoaenupoBanus. dopmanusaius
IIPUKJIAZHBIX 3a1a4.



[IpencraBienue pe3yJibTaTOB MOJEIUPOBAHUS B BHUAE, YIOOHOM s
BOCHIPUSTHS 4YesloBeKoM. ['paduueckoe npecTaBieHue JaHHBIX (CXeMbl, TaOIHIIbI,
rpaduxn).

I'padsr. OcHoBHble noHsATUSA. Buasl rpados. Onucanue rpagoB ¢ TOMOIIBIO
MaTpHIl CMEXHOCTH, BECOBBIX MATpHUIl, CIHCKOB CMEXHOCTH. Pemienue
AITOPUTMUYECKUX 3a/lad, CBA3AHHBIX C aHaluM3oM rpadoB (MOCTpOECHHE
ONTUMAJIBHOTO MMYTH MEXIY BeplIMHaMu rpada, ompeneseHue KoJudyecTBa
pa3IUYHBIX TyTe MeXAy BEepIIMHAMH OPUEHTUPOBAHHOTO AlMKINYECKOTO
rpada).

Hepesbs. bunapnoe aepeBo. JlepeBbs moucka. Crnocobbl 00xoja nepesa.
[IpencraBienne apupMeTHUECKUX BhIpAXKEHUN B BUJE JepeBa. JIUCKpeTHbIE UTPbI
JIBYX UTPOKOB ¢ noiHoi uHdopmanueit. [loctpoenue aepesa nepedbopa BapuaHTOB,
OIMCaHUE CTPATETUU UTPHI B TAOMUYHON (hopMe. BBIMTPHIIIIHBIE W IPOUTPHIIITHEIC
no3utuu. Bemrpeimaeie crpareruu. CpeacTBa UCKYCCTBEHHOTO HMHTEIJIEKTA.
CepBuCbl MalIMHHOTO TEPEBOAA U pacro3HaBaHUd YCTHOM peuyn. KorHUTHBHBIE
cepBuCchl. HMneHTudukanus U TOUCK U300paKEHUM, pacro3HaBaHUE JIUII.
CamooOyyvaroniuecsi cucteMbl. VCKyCCTBEHHBIH HWHTEUIEKT B KOMIIBIOTEPHBIX
urpax. Hcnonb3zoBaHue METOJOB HCKYCCTBEHHOIO HWHTEIJIEKTa B OO0y4arolux
cuctemax. Mcrmonb3oBaHME  METOJOB  HMCKYCCTBEHHOIO  HMHTEJUIEKTa B
pobGotorexnuke. HMurepHer Bemel. IlepcrekTUBBI pPa3BUTHS KOMIBIOTEPHBIX
MHTEJUIEKTYaJbHbIX cucTeM. HelipoHHble ceTu.

Pazoen 3. Hnghopmayuonnvie mexnonozuu.

TexcroBeiii mpoueccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencrTBa NOHMCKAa U aBTO3aMEHbl B TEKCTOBOM
npoueccope.  HMcnons3oBanue  ctwiei.  CTpyKTypUpOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBienue. KoiektuBHas pabora ¢ JOKyMEHTaMu.
NHCTpyMEHTBI pelieH3upOoBaHusl B TEKCTOBBIX mporieccopax. OOmayHble CEpBUCHI.
HenoBas mnepenucka. Pedepar. I[IpaBuna UUTUpPOBaHHMS HUCTOUYHHUKOB U
opopmienuss Oubnuorpadguueckux ccpuiok. OQopMieHUE CIUCKA JUTEPATYPHI.
3HaKOMCTBO C KOMIIBIOTEPHON BEpCTKOW TekcTa. TeXHW4Yeckue CpencTBa BBOJA
Tekcta. CHenuanu3upoBaHHBIE CPEACTBA PENAKTHUPOBAHUS MAaTEMAaTHYECKHUX
TEKCTOB.

Ananu3 nanHbix. OCHOBHbBIEC 3a7]auM aHaNIM3a JAHHBIX: MPOTHO3UPOBAHUE,
kinaccudukanus, KiacTepuszalus, aHaiu3 OTKIoHeHu#. IlocrenoBaTenbHOCTh
pelIeHus 3a7a4 aHajdu3a JaHHBIX: cOOp MEePBUYHBIX JAHHBIX, OYMCTKA U OLICHKA
KauecTBa JaHHBIX, BHIOOp W/WIIM MOCTPOECHHUE MOJENH, NMpeoOpa3oBaHUe JaHHBIX,
BU3Yyalu3allsl JaHHBIX, MHTEpIIpeTalus pe3ynbTaToB. [Iporpammubie cpencTtsa u
MHTEPHET-CEPBUCHI JI1 00pabOTKU W MpEe/ICTaBlIeHUs JaHHBIX. bosbline naHHbIe.
MamunHoe o0yyenue. MHTemekTyaapHblil aHaIu3 JaHHBIX.

AHanu3 JaHHBIX C TIOMOIIBIO AJNEKTPOHHBIX Tabiull. BberyuciieHne cymmbl,
CpeHEero apu(pMETHYECKOro, HauOOoIbIIEro (HAMMEHBIIET0) 3HAYCHHSI JUana3oHa.
Boruncnenne kosd@uimeHTa Koppesisiuuu JBYX psSAoB JaHHbIX. [locTpoeHue
CTONOYAThIX, JHMHEWYaTbIX W KPYyroBbix auarpamm. [loctpoenue rpadukos
¢byukuuid. [TogOop MuHUM TpeHa, pelIeHHe 3a7a4 MPOTrHO3UPOBAHUS.



YucneHHoe pellleHHWEe YypaBHEHUII C NIOMOLIbIO THoadOpa mapaMerpa.
OnTumuzanus Kak MOMCK HAWJIYYILEro pelIeHusl B 3a/laHHbIX ycioBusx. LleneBas
¢byHkuusa, orpaHuyeHus. JlokanpHble U THOOANBHBIA MHUHHUMYMBI II€JI€BOM
¢bynkuuu. Pemenue 3a1ay onTUMHU3aIUU C TOMOIIBIO 3JIEKTPOHHBIX TaOIUII.

OTanbl  KOMIBIOTEPHO-MATEMATHYECKOTO  MOJICJIUPOBAHUS: TOCTAaHOBKA
3ajlayd, pa3paboTka  MOJEIH, TECTUPOBAHHUE  MOJIETH, KOMIBIOTEPHBIN
AKCIEPUMEHT, aHAJIU3 PE3YyJIbTATOB MOJIEIIUPOBAHHUS.

JluckpeTusanuss TpU MATEMATUYECKOM MOJICIUPOBAHUN HENPEPHIBHBIX
npoueccoB. MogenupoBanue JBWXKEHUsS. MojenupoBaHue OHOIOTHYECKUX
cucteM. MareMaTu4eckue  MOJEIM B JKOHOMHUKE.  BblunMcCIHTEIbHBIC
AKCIIEPUMEHTHI C MOJICIISIMU.

O6paboTka pe3yJbTaTOB JKCIEpUMEHTa. MeToJT HauMEHBIINX KBaJIpaTOB.
OneHKa 4YHUCJIOBBIX TMapaMeTPOB MOJICIUPYEMBIX OOBEKTOB M  IPOIIECCOB.
BoccranoBieHue 3aBUCUMOCTEN MO pe3yIbTaTaM KCIIEPUMEHTA.

BepositHoctHeie  moaenu.  Metonsl Monte-Kapno.  Mmurtanmonnoe
MojenupoBaHue. CUCTEMbI MaCCOBOTO OOCITYKUBAHMUS.

Tabnuunbie (pensiiuoHHBbIE) 0a3bl JaHHBIX. Tabnuia - mpeacTaBiIcHUE
cBeleHnii 00 OJHOTHMHHBIX 0O0BekTax. Iloie, 3amuch. Kimrou Tabmunel. Pabora c
roroBoil 0a3oif naHHBIX. 3amnonHeHue Oa3bl JaHHbIX. [loWck, copTUpoBKa U
dbunpTpanus TaHHBIX. 3aIpoChl HA BBIOOPKY JaHHBIX. 3alpoChl C MapaMeTpamu.
Boeruncnsiembie mosist B 3anpocax. MHororabiuunbie 0a3bl JaHHBIX. THUIIBI CBs3eH
Mexay TabnuiamMu. BHemnmit kimrod. llenoctHocTh 6asbl aHHBIX. 3ampochl K
MHOT'OTa0JIMYHBIM 0a3aM JaHHBIX.

WNurepHer-nipuinioxkenus. [loHsatne o cepBEpHOM M KIMEHTCKOM 4YacTAX
caiita. TexHosmoruss "KIMEHT - cepBep', €€ JOCTOMHCTBA M HenocTaTku. OCHOBBI
s3pika HTML wu kackamaeix Tabmuin ctuwieit (CSS). Cuenapum Ha  sS3bIKe
JavaScript. ®opMbl Ha BeOcTpaHuUIie.

Pa3menenne BeO-caiiToB. Yciayra xocTuHTa. 3arpyska (aijioB Ha CaiT.

BBoa n300pakeHUil C UCMOIB30BAHUEM PA3IUYHBIX HUQPPOBBIX YCTPOUCTB
(mudpoBbIX (oToanmapaTtoB U MUKPOCKOIIOB, BUIECOKAMEDP, CKAHEPOB U JPYTUX
ycTporictB). ['paduueckuit penakrop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcnekTuBbl. ['mcrorpamma. Koppekuusi  ypoBHEW, KOppeKIus  IBETa.
OO6eciBeunBaHue 1BETHBIX H300pakeHuil. Perymb. Pabora c¢ oOnactsamu.
OuUIbTPHI.

Mpmuorocnolineie n3obpaxenusi. TekctoBble ciou. Macka cnos. Kanansl.
Coxpanenue BbieneHHONW obsactu. IloaroroBka wmimocTpanuil Ajis BeO-CalTOB.
AHUMUPOBaHHBIE N300paKEHUS.

Bekrtopnas rpaduka. [Ipumutussl. U3MeHeHNE TTOpsIIKA SJIEMEHTOB.

BripaBuuBanue, pacnpenenenue. ['pynnupoBka. Kpusbie. @Dopmatbl
BEKTOPHBIX PHUCYHKOB. Mcmosib30BaHME KOHTYpPOB. BekTropuszauus pacTpOBBIX
M300paKEeHUI.

[IpyHIMIIBI TOCTPOCHHUSI W  PEIAKTUPOBAHUS TPEXMEPHBIX MOCIEH.
Cerounble Monenu. Marepuansl. MoaeaupoBaHHE HMCTOYHUKOB OCBEIICHUA.



Kamepsl. AnautuBHbie TexHoioruu (3D-mpunrtepsl). Ilonstue o BUpTyalbHOU
pPEaNbHOCTHU U JOTOJTHEHHON PealbHOCTH.

Pazoen 4. Anzopummol u npozpammuposanue

Omnpenenenue BO3MOXKHBIX Pe3yJbTaTOB pabOThl MPOCTEUIINX AITOPUTMOB
YIPABJICHUS HUCIOJHUTENSIMU W BBIUUCIUTENBHBIX alroputMoB. OmnpeneneHue
HCXOJHBIX JaHHBIX, IPU KOTOPHIX AJITOPUTM MOXKET 1aTh TpeOyeMbIil pe3ybTaT.

Oranbl peuieHus 3aja4y Ha komneiorepe. THCTpyMeHTanbHbIe cpecTBa:

TPaHCIATOP, OTIAAYUK, TPOGUIUPOBIIKUK. KoMIUISAIUSA U UHTEpIpETALHS
nporpamMm. BupTyanbHble MallIvHBI.

WurterpupoBanHas cpeaa pa3paboTku. MeToabl OTIAaJKH MPOrPaMM.
Hcnonb3oBanue TtpaccupoBouHbIX Tabmuu. OTiagounbiii BbIBOA. IlomaroBoe
BBITIOJIHEHUE MTporpamMMbl. Touku octaHoBa. [IpocMOTp 3HAUEHUI TEpEMEHHbIX.

SA3pik  nporpammupoBanus (Python, Java, C++, C#). Tunsl gaHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIE, CUMBOJbHBIC, JIOTUYECKHE. BeTBieHus.
Cnoxuble ycnoBus. Iluknsl ¢ ycinoBuem. Ilukibl 1O  NEPEMEHHOM.
B3aumo3aMeHseMOCTh  pa3lIMYHBIX  BHAOB  [MKJIOB. MHBapuaHT  1uKIia.
CocraBieHue IMKIa C HUCIOJIb30BAaHUEM 3apaHee OMNpPEe/IeNIEHHOr0 WHBapHaHTa
UK.

JIoOKyMeHTUpOBaHUE porpamm. Hcnonb3zoBanue KOMMEHTApHEB.
[loaroToBka onucaHusi IPOrpaMMbl U HHCTPYKIIUH JJIs TTOJIb30BATEIS.

AnroputMbl 00pabOTKU HATypajIbHBIX YUCEN, 3alIUCAHHBIX B MO3UIIMOHHBIX
cCUCTeMaxX CYHUCIEHMs: pa3OMeHHe 3amucu 4Yucia Ha OTIeNbHble LUDpHI,
HaXOXJEHUE CYMMbl W TpOU3BEACHUS UU(Dp, HAXOKICHUE MaKCUMAJIbHON
(MUHUMAIIBHON) TUPPHI.

Haxosxnenue Bcex MpoCThIX YUCEN B 3aJJaHHOM Juamna3one. [IpencraBnenue
yuclia B BUJe Habopa MPOCThIX COMHOXUTENEH. AITOPUTM OBICTPOrO BO3BEACHUS
B CTEIEHb.

OOpaboTka HmaHHBIX, XpaHsmuxcs B ¢ainax. TexcToBble U JABOMYHbBIE
¢aiinel. @aitnoBele nepeMeHHble ((aitnoBbie ykazatenu). Urenue u3 (aiina.
3anuch B ¢ai.

Pazbuenne 3amaum Ha mnoazagaud. llogmporpammbl (mpouenypsl U
¢byukuun). Pexypcus. PekypcuBHble 00BekThl ((pakranbl). PexkypcuBHbIe
npouenypbl 1 QyHkuuu. Mcnonb3oBaHue cTeKa JUIsl OPraHU3aluU PEKYypPCUBHBIX
BBI30BOB.

Hcnonb3oBanue CcTaHAapTHOW OMONMOTEKH S3bIKa MPOrpaMMHPOBAHUS.
[lonkntouenne  OMONMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOAMUTENEH.
MoaynbHBINA IPUHIUIT TOCTPOEHUS TPOrPAMM.

Yucnennole MetoAbl. TouHoe © OPUOJIMIKEHHOE pEIIeHHs 3a/ayu.
YuclieHHbIE METO/IbI PEIICHMs] YPAaBHEHUN: METO nepedopa, METO]I TOJIOBUHHOTO
nenenusi. [lpubnrkeHHOE BBIYMCIEHHME [UIMH KPUBBIX. BbluncieHue momanei
buryp Cc TOMOIIBIO YHUCICHHBIX METOAOB (METOJA MNPSAMOYTOJIbHUKOB, METO]
tpanenuii). Ilouck wmakcumyma (MUHUMyMa) (GYHKUAM OJHOM NEepeMEHHOU
METOJIOM TOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHMBOJBHBIX JIaHHBIX. BcTpoeHHble  GYHKUMHM  sI3bIKa
MPOrpaMMUPOBaHUS JJi1 00paOOTKH CUMBOJIBHBIX CTPOK. AJIITOPUTMBI 00paOOTKH



CUMBOJIBHBIX CTPOK: IIOACYET KOJIMYECTBA IMOSBICHUN CUMBOJIAa B CTPOKE,
pa3OueHre CTPOKM Ha CJIOBa MO MNPOOENbHBIM CHUMBOJIAM, IOHUCK MOACTPOKU
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJIEHHOW IIOJICTPOKH Ha JPYTYIHO CTPOKY.
['enepanus Bcex CJIOB B HEKOTOPOM alipaBUTE, YAOBIETBOPSIOUIMX 3aJlaHHBIM
orpanuuenusiM. [IpeobpazoBanue uynciaa B CMMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M TOCIEAOBATENILHOCTH 4YHcen. Bbluncienne 0000IEHHBIX
XapaKTePUCTUK AJIIEMEHTOB MAaCCUBA WM YUCIOBOM MOCIIEI0BATEILHOCTH (CYMMBI,
MPOU3BEACHUS, CpeHEro apu(pMEeTUYECKOro, MUHUMAJIBHOTO M MaKCUMAaJIbHOTO
AJIIEMEHTOB, KOJHUYECTBA 3JEMEHTOB, YAOBIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIMHEWHBIN MOUCK 3aJAaHHOTO 3HAYEHHUS B MACCHUBE.

CoptupoBka ogfHOMEpHOro MaccuBa. IIpocTeie METOABI COPTUPOBKHU (METO
nmy3bIpbka, METOJ BbIOOpa, COpTHpOBKa BcTaBKamu). COpPTUPOBKA CIHSHHUEM.
brictpast coptupoBka MmaccuBa (anroputMm Quicksort). JIBOMYHBIA TIOMCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHbIE MacCUBBI (MaTpullbl). AJTOPUTMBI OOpPaObOTKH JIBYMEPHBIX
MACCHBOB: 3aII0JIHEHUE JIBYMEPHOI'0 YHUCIOBOTO MAacCUBa 110 3aJaHHBIM IIPAaBUJIAM,
MOKMCK AJIEMEHTA B JIBYMEPHOM MacCHBE, BbIYHMCIEHHWE MAaKCUMyMa (MUHUMYMa) U
CYMMBbI 3JEMEHTOB JBYMEPHOIO MAacCHBA, MEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEPHOI'O MacCHBa.

dopmanuzanus  HOHATHS  anroputma. MammHa  ThlOpuHra  Kak
YHUBEpCAIbHAS MOJAENb BiuucieHu. Te3uc Uepua-TrropuHra.

O1eHKa CJIOKHOCTH BbIYHMCIICHUN. BpeMsi paGoThl 1 00beM HCIOJIB3yeMOit
NnaMsiTU, UX 3aBUCMMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OIeHKa
ACUMITOTUYECKON CIOXHOCTA QJITOPUTMOB. AJTOPUTMBI  MOJIMHOMHAIBHON
cinoxkHoctu. [lepebopubie anroputmbl. [Ipumepbl pazIMYHBIX AJTOPUTMOB
pElIeHUs] OJHOM 3a7]a4i, KOTOPBIE UMEIOT PA3JIMYHYIO CI0KHOCTb.

[Touck mpoOCTBIX YMCEN B 3aJaHHOM JIMAIla30HE C IMOMOILBIO alropuTMa
"pemeTo DpaTtocheHna".

MHoropa3psiAHbI€ 1IeJIble YUCa, 3a/1aud JJIMHHON apru(METHUKHU.

CnoBapu  (accollMaTUBHBIE MAaCCHUBBI, OTOOpaxkeHHUs). Xd3II-TaOJHUIIbI.
[TocTpoenue anpaBUTHO-YACTOTHOTO CIIOBAPS JIJIs 3aIaHHOTO TEKCTA.

Crexu. AHamM3 MPaBUIBHOCTU CKOOOYHOIO BBIpa)KeHUs. BrrducieHue
apuMETHIECKOTO BBIPAXKEHHUSI, 3aIMUCAHHOTO B MOCTPUKCHON Popme.

Ouepenu. Mcnionp3oBaHue odyepeau Ajisl BPEMEHHOTO XpAaHEHUS JaHHbIX.

Anroputmbl Ha rpadax. IlocTpoeHne MHHUMAIBLHOTO OCTOBHOTO JepeBa
B3BEIIICHHOT'O CBS3HOTO HEOPUEHTHpOBaHHOTO rpada. KommuecTBo pa3imuvHBIX
MyTeH MEX]y BEpIIMHAMU OPUEHTHUPOBAHHOTO AlUKIMYECKOro rpada. AaroputM
JIeUKCTpBI.

JepeBbsi. Peanuzanusa nepeBa ¢ HOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(bunapusie) naepeBbs. [locTpoeHue nepeBa s 3aJaHHOTO apuUPMETHUECKOTO
BBIpakeHUsl. PeKypcuBHBIE alropuTMbl 00Xxo0jaa JepeBa. Mcnonb3oBaHue creka u
ouepenu s 06xoaa JaepeBa.

JluHamMuyeckoe TMpPOrpaMMHUpPOBAHME KaK METOJ pEIIeHUs 3adad  C
COXPAaHEHUEM MPOMEKYTOUYHBIX PE3YyIbTAaTOB. 3aJauM, PEIIa€Mble C IMOMOIIbIO



JUHAMUYECKOTO TPOrPaMMHUPOBAHUS: BBIUUCIECHUE PEKYPCUBHBIX (YHKIUH,
MOJICYET KOJIMUECTBA BAPUAHTOB, 33/1a4l ONTUMHU3ALIUH.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MTpOrpaMMupoBanuu. OOBEKTHI U
kiaccel. CBOMCTBA U METOJbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIM3.
Pa3paboTka mnporpaMMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO MOJIXO/A.
Wukancynsuus, Hacjae 0BaHue, MOTUMOPHU3M.

Cpensl ObicTpoii pazpaboTku mnporpamm. [IpoexTupoBanue wunrepdeiica
noyib3oBaTesid. Mcronb3oBaHWE TOTOBBIX — YNPABIAEMBIX BJIEMEHTOB IS
MOCTPOCHUS uHTEepdeiica.

O630p  s3bIKOB  mporpammupoBaHusi. llonatne o  mapagurmax
MIPOrpaMMHUPOBAHHS.



4. TemaTnuyeckoe IVIAHMPOBAaHKME, B TOM YHCJIE C Y4eTOM padoyeil MpOorpaMMbl BOCIIUTAHHUSA € YKa3aHUEM KOJIMYeCTBa
4YacoB, OTBOAUMBIX HA OCBOCHHE KasK10H TeMbl yueOHoro npeamera « Mupopmaruka»
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U IPyT’UMHA KOMIIOHEHTaMU I (POBOTO OKPYKEHUSI.
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[Ipunnuner paboOThl KOMIBIOTEPOB M KOMITBIOTEPHBIX CUCTEM. APXHUTEKTYypa
¢on Heiimana. ABTOMAaTHYECKOE BBITIOJHEHUE MPOTPAMMBI IPOIIECCOPOM.
OmnepaTuBHasi, TIOCTOSIHHAA M JOJTOBpeMeHHasi naMatb. OOMEH JaHHBIMHU C
moMoIbl0 MUH. KOHTposuiepsl BHEMIHMX YCTpOoWcCTB. IIpsMoil moctym k
TaMsITH.

OCHOBHBIE TEH/ICHIIUU PA3BUTHUSI KOMIIBIOTEPHBIX TeXHOJIOTHM. [1apaniensHble
BBIYUCIICHUS. MHOrOnponeccopHple  CUCTEMBI. CynepKkoMIIbIOTEPHI.
PacrnipenienieHHbIE BBIYMCIUTENBHBIE CUCTEMBI U 00pabOTKa OOJBIINX JaHHBIX.
MoOunbHble  TU(GPOBBIE YCTPOWCTBA W WX pOJb B KOMMYHHKALUSX.
Berpoennble  KOMTIBIOTEPH.  MUKpPOKOHTpoJulepbl.  PoOoTH3MpoBaHHBIE
IIPOU3BOJICTBA.

IIporpaMmMHoe obOecriedeHre KOMIbIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. Buabl
IPOrpaMMHOTO obecrieueHus U uX HazHaueHne. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieyeHnss MOOWIIBHBIX yCTpOHMCTB. IlapamiensHoe mHporpaMMUpOBaHHE.
Cucremnoe mporpammHoe obecrieuenue. OnepanoHHasi CUCTEMa. Y TUITUTHI.
HpaiiBepbl ycTpoilcTB. HMHCTamisiuuss W JAEMHCTAUISALMS POTPAMMHOTO
obecrieuenus. PaitoBast cucrema. [IpuHIMIBI pa3MenIeHUss U MMEHOBAHUS
¢aiinos B nonrospeMeHHoi mamsatu. [1labmons! 1 onucanus rpymni Gaiios.

[Iporpammuoe oGecrieuenue. JInieH3upoBaHue MPOrpaMMHOTO 00€CTICUeHUs
u uudpoBeix pecypcoB. IlpompuerapHoe u CBOOOJHOE MPOTrPAMMHOE
obGecrieuenne. Kommepueckoe ©W = HEKOMMEpPYECKOE  HCIOJIb30BaHHE
porpaMMHOTO oOecriedyeHnss W IHQPOBBIX pecypcoB. OTBETCTBEHHOCTD,
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yCTaHaBIMBaeMas  3aKkoHoJarenbCcTBOM  Poccmiickonn — @epepaumu  3a
HEMpPaBOMEPHOE HCIOJIB30BaHUE MPOTPAMMHOI0 OOecreyeHus U IUPPOBBIX

pecypcos.

IIpyuHIHUIIBI TOCTPOECHMS M allapaTHbIE KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
CereBbie mnpoTokoinbl. Cerb HWuTepHer. Anpecanuss B cetu MHTepHer.
ITporokoier creka TCP/IP. Cucrema nomeHHbIx uMeH. Pa3nenenue [P-cetn Ha
MOJICETH C TIOMOUIbI0 Macok mnojcereil. CeTeBoe aIMUHHCTPUPOBAHUE.
ITonydyeHue naHHBIX O CETEBBIX HACTPOMKax KomIbroTepa. [IpoBepka Hannuus
CBSI3M C y3JI0M ceTH. OnpeieneHre MaplipyTa JIBHKEHUs IaKETOB.

Bunet  nestenbHocTM B cetu Wurepner.  CepBucel  WMuTepnera.
I'eonndopmanonHbie cuUCTEMBL. [ €OJIOKAIMOHHBIE CEPBUCHI  PEATBLHOTO
BpeMEHU (HampuMep, JOKalus MOOWJIBHBIX Tele(OHOB, OMpeeIeHHe
3arpy’)KEHHOCTH  aBTOMAarucTpajieil), HMHTEPHET-TOProBisd, OpOHUPOBaHUE
OWJIETOB M TOCTUHHIL. [ OCyIapCTBEHHBIE AJIEKTPOHHBIE CEPBHUCHI U YCIYTH.
ConuanbHble CETH - OpraHu3alus KOJIJIEKTUBHOTO B3aUMOJEHCTBUS U 0OMEHa
naHHbIMU. CeTeBOil 3THKET: NIpaBWa MNOBEACHUS B KHOEPIPOCTPAHCTBE.
[Ipobnema  mOMIMHHOCTH  TodydeHHOW — mHpopmamuu.  OTKpBITHIE
o0pa3oBaTelbHbIE PECYPCHI.

TexHOreHHbIE M DKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C HCIIOJH30BAaHHEM
MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHOJorui. OOmue mpobiiemMsl
3aIUThl THPOPMAITUU U HHPOPMAIIMOHHOUW Oe3omacHoCTH. CpeicTBa 3alIuThl
nHpOpMaIUU B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETSAX U aBTOMAaTH3UPOBAHHBIX
nHpOpPMAIMOHHBIX cucTeMax. IIpaBoBoe oOecrieueHue HWHPOPMALMOHHOM
0€30IMaCHOCTH.

[IpenoTBpaenue HECAHKI[MOHUPOBAHHOT'O JocTyna K JINYHOU
KoHUIeHIMATEHON  WHpOpMamuu,  XpaHSIIeWcs Ha  TEPCOHAITBHOM
KOMIIBIOTEpPE, MOOWIBHBIX yCTpoiicTBaXx. BpemoHocHoe mporpamMMHoOe
obecrieyeHne W CHocoObl OOpbOBI C HUM. AHTHUBUPYCHBIE IPOTPAMMBIL.
Opranm3anuss JUYHOTO apxuBa uH(popMmanmu. Pe3epBHOE KOMUpOBaHHE.
[TapoJsibHas 3amuTa apXuBa.

10.

udpoBanue nanHpix. CHMMETPUYHBIE W HECHMMETPHYHBIE IIHQPHI.
Mudper mpoctoit 3amensl. Iludp Lesaps. ludp Bmxkenepa. Anroputm
mmdpoBanus RSA.
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Pa3nea 2. Teoperuyeckue 0CHOBbI HHPOPMATHKH

48

10

22

16

1.

Wudopmanus, nanusle u 3HaHus. MHpopMamoHHbIE MPOLECCH B MPHPO/IE,
TEXHHKEe U obmectBe. HempepblBHbIE M JTUCKPETHBIE BEIMYMHBI U CUTHAIBL.
HeoOxomuMocTh  mucKpeTH3anuu  HH(GOpMAIUKM, TpeAHAa3HAYCHHOW IS
XpaHeHus, epeaur U 00paboTKH B IU(POBBIX CHCTEMAX.

12.

JIBonuHoe KoaupoBaHuEe. PaBHOMEpHbIE UM  HEPAaBHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUM, 3alMCaHHBIX C IIOMOIIbI) HEPABHOMEPHBIX
koz0B. Ycnoue dano. IlocTpoeHne OJHO3HAYHO IEKOIUPYEMBIX KOJOB C
MIOMOILIBI0  JepeBa. EauHMIBI K3MepeHus KojaudecTBa HMHGOpMAaIUH.
AndaBHUTHBIN MOJX0/1 K OIIEHKE KOJIMYEeCTBA MH()OpMAITHH.

13.

Cucrempl cuucneHus. Pa3BepHyras 3amuch LENbIX M JPOOHBIX 4YHMCET B
MO3UILMOHHON cucTeme cuucieHus. CBoicTBa MO3MIIMOHHOW 3alUCH 4MCIa:
KOJMYECTBO IU(p B 3alKCH, NPU3HAK JAECTUMOCTH 4YHCIIa HAa OCHOBAaHHE
CUCTEMBbl CUMCICHHMS. AJNTOPUTM IIepeBoJia ILEJ0oro uuciaa H3 P-uuHOM
CUCTEMBI CUMCIICHUS B JIECATUYHYIO. AJITOPUTM INEPEBOJIa KOHEUHOU P-nuHOM
IpoOu B JECATHYHYIO. AJTOPUTM TepeBOJia IENOTr0 YHciaa U3 ACCATHUHOM
cucreMsbl cuncienus B P-nunyro. IlepeBon koHeuHO# AecsaTHYHOM 1podu B P-
W4yHylo. J[BOW4YHAas, BOCBMEpHMYHAs M IIECTHAALATCPUYHAs CHCTEMBI
CUMCIIEHUS, CBSI3b MEXYy HUMH. Apu(MeTHUecKue ornepanuy B MO3UIIMOHHBIX
CUCTEMAax CUHCIeHUs. TpoudHas YpPaBHOBELIECHHAs CHCTEMa CYMCIICHHS.
JIBOMYHOIeCATUYHAS CHCTEMA CUUCIICHUS.

14.

KomupoBanue TtekctoB. KommpoBka ASCII. OpHOOaTHBIE KOJUPOBKH.
Crangapt UNICODE. Komuposka UTF-8. Onpenenenne nHpopmMaioHHOTO
00beMa TEKCTOBBIX COOOIIEHHH.

15.

KomupoBanune  m3oOpaxenuil.  OueHka  HMH(QOPMALMOHHOIO  00beMa
rpadMUecKuX JaHHBIX MPH 3aJaHHBIX Pa3pelIeHUH U TIyOWHE KOIMPOBAHHUS
nBeta. LIBeToBrie Moaenn. BektopHoe koaupoBanue. @opMaThl Trpa@uuecKux
¢aitnos. Tpexmepnas rpaduka. @pakranpaas rpaduka. KogupoBanue 3ByKa.
Onenka WHGOPMAIIMOHHOTO 00beMa 3BYKOBBIX JIaHHBIX MpPH 33JaHHBIX
94acTOTe AUCKPETU3ALMHU M Pa3pITHOCTH KOJIUPOBAHUSI.

16.

Anrebpa noruku. lloHsTue BbIcKa3biBaHMs. BbIcka3biBaTeNbHbIE (DOPMBI
(mpenukatel). KBaHTOpHI cymecTBoBaHMA W BceoOmHocTu. Jlormueckue
onepanuu. Tabmuibl UCTMHHOCTH. Jlormueckue BelpaxeHus. Jloruueckue
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ToxkJecTBa. Jl0Ka3aTenbCTBO JIOTMYECKUX TOXKAECTB C IOMOLIBIO TaOMIHIL
ucTuHHOCTHU. Jlornyeckue onepanuu U onepanuy HajJ MHOKECTBAMH. 3aKOHbI
anreOpbl JJOTHKH. DKBUBAJICHTHBIE TIPEe0OPa30BaHMs JTOTHUECKUX BBIPAKEHHIM.
Jlornyeckue ypaBHEHMsI M cHCTeMbl ypaBHeHuH. Jlormueckue (QyHKIUU.
3aBHCHMOCTh KOJIMYECTBA BO3MOJKHBIX JIOTUYECKUX (PYHKIUH OT KOJIMYECTBA
aprymMeHToB. [1oHbIe CHCTEMBI JJOTHYECKUX (DYHKIIUH.

17.

Kanonnueckne  Qopmbl  sornueckux — BblpaxkeHuil.  CoBepllEHHbIE
JIU3BIOHKTUBHBIE U KOHBIOHKTHBHBIE HOpPMallbHbIE (OPMBI, AJTOPUTMBI UX
MIOCTPOEHHUSI 110 TAOIHIIE HCTUHHOCTH.

18.

Jlornyeckue »sneMeHTHl B cocTaBe KommbioTepa. Tpurrep. Cymmatop.
MHoropa3psaaseiii cymmarop. IlocTpoeHne cxem Ha JOTMYECKHX JIEMEHTax
[0 3a/IaHHOMY JIOTMUECKOMY BBIP@XEHHUIO. 3aIUCh JIOTUYECKOTO BBIPAKEHUS
110 JIOTUYECKOU CXEME.

19.

[IpeacraBienue MenbIX YKCET B MaMITH KOMIbIOTepa. OrpaHU4eHHOCTb
JIMara3oHa 4YuCe MPU OTPAHUYEHUU KOJWYecTBa paspsnoB. llepenonnenue
paspsanHoM ceTku. be33HakoBble W 3HAKOBBIE JaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBIN TONOJHUTEIBHBINA KOJI OTPULATEIbHBIX YUCE.

20.

[ToOutoBBIE JOTHMYEcKkue onepauuu. Jlornyeckuid, apuMeTHdecKuii u
nukiudeckuii  casuru. lludpoBanue ¢ momomipi0 MOOUTOBOW OTEpalluU
"uckmoyvaromee MJIA".

21.

HPGZ[CTaBJIeHI/IC BCHICCTBCHHBIX YHCCI B MaMsATH KOMIIBIOTCPA. 3Haqa111a51
YaCTb MW TIOpAAOK YHCJIA. I[I/IaHaBOH 3HAYCHUI BCIICCTBCHHBIX YHCCII.
HpO6JIeMI)I XpaHCHHA BCHICCTBCHHBIX YHCCJI, CBA3AHHBLIC C OI'PAHUYCHUCM
KOJIMYCCTBA pa3psa0B. Brmmonaenue onepaunﬁ C BCIICCTBCHHBIMU 4YHCJIaMU,
HAKOIUICHHE OIIMO0K IMPpU BBIYUCIICHUAX.

22.

Teopernyeckne mOAXOABI K OLEHKE KOJMYECTBA HWH(POpPMALUHU. 3aKOH
anguTuBHOCTH  MHopmanuu. Dopmyna Xapriu. HWHdopmauusa u
BepOSITHOCTh. Popmyrna [lleHHOHA.

23.

Anroputmbel ckatust gaHHbIX. AnroputM RLE. Anroputm  Xaddmana.
Anroputm LZW. AnropuTmsl ckaTHsi JaHHBIX C MOTEPSAMHU. YMEHbIIECHUE

ri1yOuHbl KoaupoBaHus 1BeTa. OcHOBHBIE uieu anroputmoB cxkatus JPEG,
MP3.

24.

CKOpOCTI) nepcaayn  OaHHBIX. 3aBUCHMOCTD BpEMCHHU nCpeaadu OT
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MHPOPMAIIMOHHOTO O00beMa JaHHBIX W XapaKTepUCTHK KaHajda CBS3H.
[IpyurHBl BO3HMKHOBEHHUS OWIMOOK TMpu Iepenade JaHHbIX. Kojpl,
MO3BOJISIIOIIME OOHApY)KMBAaTh W HCIPABJIATH OUIMOKHM, BO3ZHUKAIOLIWE INPU
nepeaade naHHbIX. PaccrosHue XsmmuHra. KoaupoBaHue ¢ HOBTOpEHHEM
o6utoB. Kogpl XammuHra.

25.

Cucrempl. KOMIIOHEHTBI CHCTEMBI M HX B3auMoJelcTBue. CHCTEMHBIN
s dekrt. Ynpapienue kak nHpopManmoHHbIN nporiecc. OOpaTHas CBS3b.

26.

Mopnenn u MoaenupoBanue. Llens monenupoBanus. COOTBETCTBHE MOJAETU
MOJEIUPYEMOMY  OOBEKTY WJIM  TpPOLECCY, LEIM  MOJEIHPOBAHUS.
QdopmManuzaiys  NPUKIATHBIX  3amad.  [lpencraBieHue  pe3yiabTaToOB
MOJCITUPOBAHUS B BHJIE, IOOHOM JUISI BOCIIPUSATHS YeIoBeKOM. [ paduueckoe
MIPEJICTaBJICHUE TAHHBIX (CXEMBI, TAOIHIIBI, TPAQUKH).

27.

I'padsl. OcHOBHBIE MOHATHS. Bunel rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEXHOCTH, BECOBBIX MATpPHIl, CIMCKOB CMEXKHOCTU. PemeHue
AITOPUTMUYECKUX 3aJ[ad, CBA3AHHBIX C aHaIm3oM rpadoB (mocTpoeHue
ONTUMAIIFHOTO TYTH MEXIy BepIIMHAMH rpada, onpeneseHHe KOoJIUYecTBa
Pa3NUYHBIX IMyTE€Hd MEXIy BEpIIMHAMH OPHEHTHPOBAHHOTO AIMKIMYECKOTO

rpaga).

28.

HepeBbsi. bunapuoe nepeso. JlepeBbsi moucka. CrocoOwsl 00xoma nepeBa.
[IpeacraBnenue apupmMeTHYECKUX BBIPAKEHHN B BUIE AepeBa. J(UCKpeTHbIE
UTPHI JIBYX UTPOKOB ¢ MoiHON mH(popmarmeid. [loctpoenue nepesa nepedopa
BapUAHTOB, OMUCAHUE CTPATETHH UTPHI B TAOIHYHOW (hopMe. BIUTpHIIHBIE 1
MIPOUTPHIIIHBIE TTO3UIIMU. BBHIUTPBINIHBIE CTpaTEeTUH.

CpencrtBa UCKYCCTBEHHOTO HHTeIUIeKTa. CepBHCHl MAlIMHHOTO TIEPEBOJA U
pacnio3HaBaHusi yCTHOM peun. KorHuTtuBHbIE cepBuchl. WneHTudukanus u
MOUCK M300pakeHWH, pacro3HaBanue nui. CamMooOyJarommecs CUCTEMBI.
HCKyCCTBEHHBI MHTEIUIEKT B KOMIIBIOTEPHBIX wurpax. Mcmolsb3oBaHue
METOJIOB  UCKYCCTBEHHOTO  WHTEIUICKTa B  OOyJarmOIIMX  CHCTEMax.
Hcnonp30Banne METOJ0B HMCKYCCTBEHHOTO MHTEJUIEKTA B POOOTOTEXHUKE.
WNHutepHer BEILEH. [IepcriekTuBBI pa3BUTUA KOMIIBIOTEPHBIX
WHTEJUICKTYAJIbHBIX cucTeEM. HelipoHHBIE CeTH.
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Pasnen 3. UndopMmanmonHble TEXHOJOTHH.
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29.

TexcrToBelil mporieccop. PemaktupoBanme u QopmatupoBanue. I[IpoBepka
opdorpadun u rpammaruku. CpeacTBa MOMCKAa U aBTO3aMEHBI B TEKCTOBOM
npoueccope. McnonpzoBanue cruneil. CTpyKTypUpOBAaHHBIE TEKCTOBbBIE
nokyMeHThl. CHocku, ornasieHue. KomnexktuBHas paboTa ¢ JIOKYMEHTOM.
WMHCTpyMEHTBI pELEeH3WpOBaHUsl B TEKCTOBBIX Tporeccopax. OOnavHble
cepBuchl. JlenoBas nepenucka. Pedepar. [IpaBuna nuTupoBaHus HCTOYHUKOB
u  odpopmienus Oubmmuorpadguuecknx ccpiiok. OdopmiieHue  crmcka
JUTEpaTypbl. 3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOM TeKcTa. TexHHuyeckue
cpeacTBa BBoja Tekcra. Crnenualn3upoBaHHBIE CPENCTBA pPEIaKTUPOBAHMS
MaTeMaTHYECKUX TEKCTOB.

30.

Ananu3 naHHbIX. OCHOBHBIEC 3a/layM aHAJIM3a JIAaHHBIX: MPOTHO3UPOBAHHUE,
KITacCU(UKaIs, KIacTepu3aIus, aHaau3 OTKIOHeHUU. [locienoBaTebHOCTh
pelieHusl 3ajJay aHajdu3a JaHHBIX: COOp MEPBUYHBIX JIAaHHBIX, OYUCTKA H
OIICHKa KayecTBa JAaHHBIX, BBIOOp W/WIM  TOCTPOCHHE  MOJIEIH,
npeoOpa3oBaHUE  JAaHHBIX, BU3yaJlu3alus  JaHHBIX, HHTEPIpPETaALUs
pe3ynbTaToB. [IporpamMmMHbIe CpeicTBa M MHTEPHET-CEPBUCHI 1J11 00pabOTKH 1
MpEACTABICHUS] JaHHBIX. bonbiiue gaHHbie. MammaHoe oOydeHue.
HHTEmIeKTyalIbHbIN aHAIN3 JAHHBIX.

32.

AHanu3 JaHHBIX C MOMOINIBIO 3JEKTPOHHBIX Tabnuiu. BerumcieHue cymMmsl,
cpenHero  apu(MeTUYECKOro, HaMOOJbIIEr0 (HAWMEHBILETO) 3HAYCHUS
nuana3zoHa. Berancnenue xo3dduimentTa KOppensiuy JIByX pPsAIOB JaHHBIX.
ITocTpoenue cronOyaThiX, TUHENYATHIX U KPYroBbIX auarpamM. [loctpoenue
rpadpuxkoB  ¢yakmmit. [logbop  nWHWUM  TpeHAa, pemICHHe  3a1ad
IIPOrHO3UPOBAHUSL.

32.

UucrneHHOE peIIeHHEe ypaBHEHUH ¢ TIOMOIIBID TMojabopa mapameTpa.
OnTuMu3aiusi Kak MOWCK HAWJIY4IIEro pelIeHUs B 3aJaHHBIX YCIOBHUSX.
IleneBast QyHkIMs, orpaHWdYeHUs. JIoKanbHBIE W TIIOOATHHBIA MHUHUMYMBI
neneBoit ¢yHkuuu. Pemienne 3a1ad ONTUMU3BAIMU C TTOMOIIBIO 3JIEKTPOHHBIX
Ta0JIHII,

33.

Oranel  KOMIBIOTEPHO-MATEMAaTHUYECKOTO  MOJEIMPOBAHUA:  MOCTaHOBKA
3aJauM, pa3paboTka MOJENU, TECTUPOBAHME MOJEIU, KOMIIBIOTEPHBIN
AKCHEPUMEHT, aHAJIN3 PE3YJIbTAaTOB MOJEINPOBAHHUS.

34.

HI/ICerTI/ISaHI/ISI npu MaTCMATHYCCKOM MOACIMPOBAHHMU  HCHPCPBIBHBIX
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nporeccoB. MojenupoBaHue ABIKEHHsS. MoJenupoBaHHe OHOJIOTHYECKUX
cucteM. MaremaTuyeckue MOJAEIM B HOKOHOMHUKE. BbpluucnuTenbHble
AKCIIEPUMEHTBI C MOJICIISIMH.

35.

OOpaboTka pe3ynbTaToB SKCIEPUMEHTa. METOJ HaWMEHBIINX KBaJPaTOB.
OrneHka YHCIOBBIX TapaMeTPOB MOJICTHPYEMBIX OOBEKTOB M IPOIIECCOB.
BoccraHoBIIeHNE 3aBUCHUMOCTEN IO pe3yJabTaTaM HKCIIEPUMEHTA.

36.

BepostHocTtHele  Mozenmu.  Meroasl Monte-Kapio.  MMurtannonHoe
MozenupoBaHue. CHCTEMBbl MACCOBOTO OOCITYKHBaHHUSI.

37.

TabnuuHble (pesIMOHHBIC) 0a3bl JaHHBIX. Tabnmuma - TpeICTaBICHHE
cBefeHni 00 OTHOTUIHEIX 00beKTax. [1oie, 3amce. Kimrou Tabmuier. PaboTa ¢
roToBOM 0a30i JaHHBIX. 3amojHeHue 0a3bl AaHHBIX. [IOMCK, COPTHPOBKA U
¢bwibTpanus  JaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3ampochl  C
napameTpamu. BerauciseMbie os B 3arpocax.

MHoroTa0anuHble 6a3bl TaHHBIX. TUIBI cBsI3el Mexay Tabaunamu. BuentHuit
ko4, llenocTHOoCTh 6a3bl JaHHBIX. 3ampochl K MHOTOTAaOJUYHBIM 0Oa3am
JAHHBIX.

38.

Nutepuer-npunoxenus. [lonsaTre o cepBepHOM M KIMEHTCKOM 4acTsAX CauTa.
Texnonorust "KAMEHT - cepBep', €€ JOCTOMHCTBA U HenocTaTKu. OCHOBBI
s3pika HTML u kackaanubix Tabmui ctusieit (CSS). Cuenapum Ha si3bIKe
JavaScript. ®opmbl Ha BeOCTpaHUIIE.

39.

Pa3menienue BeO-caiiToB. Yciyra XOCTHHTA. 3arpy3ka (ailioB Ha CaiT.

40.

BBon n300paxeHHil ¢ MCHOJIb30BAaHUEM PA3JIMYHBIX LUPPOBBIX YCTPOICTB
(mdpoBbIX ¢oToaNmapaTOB W MHKPOCKOIOB, BHJICOKAMeEp, CKAaHEPOB W
apyrux ycrpoiictB). I'papuueckuii pemaxtop. Paszpemenne. Kanpuposanue.
Ncnpasnenue nepcnexktussl. ['uctorpamma. Koppekuus ypoBHEH, KOppEeKLUs
nsera. OOecuBeunBaHue IBETHBIX H300pakeHuil. Perymbs. Pabora c
oOmactsiMu. OUIBTPHIL.

41.

MHorocnoiiasle n3o0paxkeHus. TekcroBele ciou. Macka cnos. Kanansl.
CoxpaHenue BblJeneHHON oOnactu. [loarotoBka wuIrOCTpanui g BeO-
calToB. AHUMUPOBAaHHBIE N300paKECHHUSI.

42.

Bekropnas rpaguka. [lpumutusel. U3MeHeHne nopsiKa 3J1€eMEHTOB.

I

\S}

\S}

43.

BelpaBHuBanue, pacnpenenenue. ['pynnupoBka.  Kpusbeie.  dopmatsl
BEKTOPHBIX PUCYHKOB. Vcnosib30BaHue KOHTYpoB. Bekropusauusi pacTpoBBIX
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n300paxeHuil.

44.

[IpyHIMIBI TOCTPOECHUS U PEJAKTUPOBAHUS TPEXMEPHBIX Mojiesield. CeTouHbIe
Mozenu. Marepuanbl. MojaenrpoBaHue HCTOYHHUKOB OCBelleHUs. Kamepsl.
ApmutuBHble TexHoJoruu (3D-mpuntepsl). IloHATHe 0 BUpPTyalnbHOU
peaIbHOCTH U JJOTIOJTHEHHOM pealbHOCTH.

Pa3nen 4. AnroputmMbl 1 IPpOrpaMMHpPOBaHuUe

84
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50

24

45.

OmnpeneneHne BO3MOXKHBIX PE3YJIbTaTOB PadOTHl MPOCTEHITNX alrOPUTMOB
YIpaBJIEHUS UCTIOTHUTEISIMU U BBIUUCIUTENBHBIX aIropuTMoB. OnpeseneHue
UCXOJHBIX JIaHHBIX, IPHU KOTOPHIX aJTOPUTM MOXET JaThb TpeOyeMblii
pe3yJbTart.

46.

Oranel pemieHHsl 3a7ad Ha KommbloTepe. MHCTpyMeHTaJabHBIE CpENCTBa:
TPAHCIATOP, OTIAAYUK, NPO(GuUIHpoBIIMK. KOMIHMISAIMS W HMHTEpIpeTarus
nporpaMM. BupTyanbHbIe MallIUHBL.

47.

WuTerpupoBanHas cpeja pa3padoTku. MeTo bl OTIAAKH IPOTrpamMM.
Hcnonb3oBanue TpaccupoBOoUHbIX Tabmul. OTinanounsiii BeiBoA. [lomarosoe
BBINIOJTHEHHUE IporpaMMbl. Touku ocraHoBa. IIpocMoTp 3HaueHui
IIEPEMEHHBIX.

48.

S3pik  mporpammupoBanusi (Python, Java, C++, C#). Tunsl paHHBIX:
LIEJIOYMCIIEHHBIE, BEILECTBEHHBIC, CHMBOJIbHBIE, JIOrMYeckue. BerBieHus.
Cnoxuple ycnoBus. Iluxnbl ¢ ycnoBuem. ILlukinbl MO HEpEeMEHHOM.
B3aumo3ameHsieMOCTh pa3iMuHBIX BUAOB LMKIOB. HBapuaHt wnukia.
CocraBneHue LMKIIA ¢ MCIOJIb30BAaHUEM 3apaHee ONPEIEIEHHOIO MHBAPHAHTA
LUKJIA.

49.

JlokymeHTupoBaHue nporpamm. McnonszoBanue koMMeHTapues. [loaroroska
OIMCAHUS IIPOrpaMMBbl U HHCTPYKIMU VIS TI0JIb30BATEIIS.

50.

AnropuTMbl 00paOOTKH HATYpaJbHBIX YHWCENl, 3alMCAHHBIX B TO3UITMOHHBIX
cHCTeMaxX CYHCICHHs: pa30uMeHHe 3aluch 4YHcia Ha OTHENbHBIC IHQPHI,
HAXOXXJCHHE CYMMbI W TpPOW3BEICHHA NH(}p, HAXOKIACHHE MAKCUMAaIbHOU
(MUHUMAITEHOW) TTUQPEI.
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51.

HaxoxaeHue Bcex MPOCTBIX 4YHMCEN B 3aJaHHOM auanasoHe. IIpencraBienue
yucia B BHUJE HaOOpa MpPOCTbIX COMHOXUTENEH. ANropuT™M OBICTPOro
BO3BEJICHUS B CTENEHb.

52.

OOpaboTka naHHBIX, XpaHAUIIMXCS B Qaiinax. TeKCTOBbIe U ABOUYHBIE (hailiIbl.
daiinoBrie iepeMeHHbIe ((aiinoBbie ykazarenu). Utenue u3 ¢aitna. 3anuce B
daiin.

53.

Paz6uenue 3amaun Ha nojzanayu. [loanporpammel (mpoueaypsl U QYHKIIHMH).
Pexypcusi. PexypcuBHble 00beKTHI ((ppakTanbl). PekypcuBHBIE TpoOLEaYphl U
¢bynkuuu. Mcnosp30BaHue CTEKA Il OPraHU3aIli PEKYPCUBHBIX BBI30BOB.

54.

Hcnonb3oBaHue cTaHAApTHOW OMOIMOTEKM sA3bIKA IMPOrPaMMHUPOBAHUS.
[TopxmtoueHue OUONMOTEK MOANPOrpaMM CTOPOHHUX MPOU3BOAUTENEH.
MoaynbpHBIN OIPUHIMI IOCTPOCHUS IIPOTPAMM.

55.

YucnenHsle MeToabl. TouHOE M PUOINKEHHOE pelIeHns 3aaun. YnucaeHHbIe
METO/bl pELIeHHUs] YpaBHEHUW: MeToja nepedopa, METOJl IOJOBHHHOIO
nenenus. llpubnukeHHOe BBIUMCIEHME JUIMH KpHUBBIX. BblunciieHue
wionaaed  ¢guryp ¢ TOMOUIBIO  YHCIEHHBIX  METOJOB  (METox
MPsIMOYTOJIbHUKOB, MeToJ Tpanenuif). Ilouck wmakcumyma (MHHHMYyMa)
(GYHKIIMU OJTHON MIEPEeMEHHOM METOIOM TOJIOBUHHOTO JICJICHUSI.

56.

OOpaboTka CHMBOJBHBIX JaHHBIX. BCTpoeHHble  (YHKIUH  S3bIKA
MIPOrpaMMHUPOBaHMs  JUIsl OOpaOOTKM CHMBOJBHBIX CTPOK. AJTOPUTMBI
00pabOTKH CHMBOJIBHBIX CTPOK: TOJCYET KOJMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa3OueHue CTPOKH Ha CJI0Ba MO TPOOETBHBIM CHMBOJIAM, TOHCK
MOJICTPOKM BHYTPM JIaHHOW CTPOKHM, 3aM€Ha HaWJCHHOW TMOJCTPOKH Ha
Ipyryro CcTpoky. I'eHepauust Bcex CIOB B HEKOTOpoM  ai(aBHUTE,
YIIOBJIETBOPSIONINX 3aJaHHBIM OrpaHuueHusiM. [IpeoOpa3oBanue umcia B
CHUMBOJIbHYIO CTPOKY U 00paTHO.

57.

MaccuBel M MOCJIENOBAaTEIBLHOCTH 4MCENl. BbIuuciienne 0000IEeHHBIX
XapaKTEPUCTHK HIIEMEHTOB MAacCHMBa WJIM YHCIOBOM TMOCIEI0BATEIHHOCTH
(CyMMBI, TIpOM3BENICHUS, CPEIHEro apu(pMeTHYecKoro, MUHUMAIBHOTO H
MaKCUMaJIbHOTO JJEMEHTOB, KOJMYECTBA JJIEMEHTOB, YIAOBJIETBOPSIOIINX
3a/IaHHOMY YCJI0BH10). JIMHENHBIN MOKCK 3aJJaHHOTO 3HAYEHUSI B MAaCCHUBE.
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58.

CoptupoBKa 0JJHOMEPHOTO MaccuBa. I[IpocTbie METOJIbI COPTUPOBKHU (METOL
Iy3bIpbKa, METOJ BbIOOpa, COPTHPOBKA BcTaBKaMu). COPTHPOBKA CIUSHUEM.
breictpas coptupoBka maccuBa (anroput™m Quicksort). J[BOWYHBINH TIOWCK B
OTCOPTHUPOBAHHOM MAacCCHBE.

59.

JIByMepHBIE MacCUBbl (MaTpulbl). AJTOpUTMBI 00pabOTKH JABYMEPHBIX
MacCHBOB: 3alOJIHEHHE JBYMEPHOIO YHCJIOBOIO MAacCUBa IO 3aJaHHBIM
IIpaBUJIaM, TIOUCK JIEMEHTA B IBYMEPHOM MAacCHBE, BBIUMCICHHE MAaKCUMyMa
(MMHMMYMa) ¥ CYMMBI 3JIEMEHTOB JIBYMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK
U CTOJIOIIOB JBYMEPHOI'O MACCHBA.

60.

dopmanu3anus NoHATHA anroputMa. Mammyna TeropuHra Kak yHUBEpCaJlbHas
MoJenb Berunciaenuil. Tesuc Yepua-Teropunra.

61.

OreHka CII0)KHOCTH BBIYHCICHHNA. Bpemsi paGoThl 1 00bEM HCHONIB3yeMON
MaMsiTH, WX 3aBHUCHUMOCTh OT pa3Mepa UCXOJIHBIX JaHHbIX. OrneHka
ACUMNTOTUYECKON CII0)KHOCTH aAJITOPUTMOB. AJITOPUTMBI MOJUHOMHUAIBHOU
cinoxxHoctu. IlepebopHbie anroput™bl. [Ipumepsl pa3IMUHBIX aNTOPUTMOB
peLIeHNs] OAHOM 3a/1a4i, KOTOPbIE UMEIOT PA3JIUYHYIO CJI0KHOCTb.

62.

[Touck mpoOCTHIX 4YHCEN B 3aJaHHOM JHAla30He C IMOMOIIBIO AJITOpUTMA
"pemero Dparochena".

63.

MHoropaspsaHbIe eJble YUCIa, 3a/1a9d JITMHHON apu(MeTHKy.

64.

CnoBapu  (acconMiaTUBHBIE =~ MAaCCHBBI, OTOOpakeHHUs).  XOII-TaOJHIIbL.
[TocTpoenue andaBUTHO-YACTOTHOTO CJIOBAPS IS 3aJaHHOTO TEKCTa.

65.

Crexu. AHanu3 NpPaBUIBHOCTU CKOOOYHOTO BbIpakeHUs. Bpruncienue
apu(METHYECKOTO BBIPAKEHUS, 3aIMCAHHOTO B MOCTHUKCHON (hopme.

66.

Ouepenu. Mcnosib30Banue ouepeu Al BpEMEHHOTO XpaHEHUS! JaHHBIX.
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67.

Anroputmbl Ha rpadax. IlocTpoeHne MHMHMMAaIbHOTO OCTOBHOIO JepeBa
B3BEIIEHHOTO CBSI3HOTO HEOPHEHTUPOBAHHOTO rpada. KomudecTBo pa3indyHbIX
nyTed MeXJy BEpLIMHAMU OPHEHTUPOBAHHOTO AaLMKIMYECKOro rpada.
Anroputm JledKkcTphl

68.

JepeBps. Peann3anus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Oounapusie) nepeBbs. [locTpoenue nepeBa A 3aJJaHHOTO apU(PMETHYECKOTO
BbIpaKeHUs. PeKypcuBHBIE anropuTMbl 00X0/a fepeBa. Mcmoap30Banue creka
U ouepenu Ais 00xoja JiepeBa..

69.

JluHamMuueckoe MpOrpaMMHUpPOBAHHME KaK METOJ pelIeHHs 3aJady  C
COXPAaHEHHEM MPOMEKYTOUHBIX PE3y/IbTaTOB. 3a/1auk, PEMIAEMbIE C IIOMOIIBIO
JUHAMMYECKOTO IPOrPaMMHUPOBAHUSA: BBIYUCICHUE PEKYPCUBHBIX (YHKIIH,
[I0/ICYET KOJMYECTBA BApMAHTOB, 33Ja4l ONTHMHU3ALIUH.

70.

[Tonsitne 00 0OBEKTHO-OPHEHTHPOBAHHOM TMPOTpaMMHUpOBaHUU. OOBEKTH U
knaccel. CBoiicTBa W MeTonbl 00BEKTOB. OOBEKTHO-OPHUEHTHUPOBAHHBIH
aHamm3. Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO
noaxona. MHkancynsms, HacieaoBaHue, NOTUMOP(U3M.

71.

Cpenbl  ObicTpoit pa3paboTku mporpamM. IIpoektupoBanue uHTEpdeiica
nosib3oBarens. Mcnosb30BaHWE TOTOBBIX YIPaBIISIEMBIX AJIEMEHTOB  JUIS
nocTpoeHust uurepdeiica.

72.

O030p  S3BIKOB IIPOrpaMMHUPOBaHUS. [lonsTe o napagurmax
IIPOrpaMMHUPOBAHUS.
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NUTOI'O BO 2 CEMECTPE

138

22

70

46

IIpome:xxyTouHas aTTecTalus 8 popme:

KoHTposasHo# paboThl B 1 cemectpe,

DK3aMeHa BO 2 ceMecCTpe.

BCEI'O:

234

42

114

78

T3 — teopernueckue 3ausatust; [13 — npakrudeckue 3ausatus; K — koncynbranuu; CP — camocTosiTenpHas padoTta.




4. MaTtepuaJIbHO-TeXHHYECKOe o0ecneyeHue npenogaBaHus y4e0Horo
npeamera «Mugopmarukar»
OcBoeHue nporpammsl yuebHoro npeamera «MHdopmarukay npeanosaraer

HaM4YMe y4eOHOro KaOWHEeTa, B KOTOPOM HMEETCS BO3MOXXHOCTh OOECIICUUTH
CBOOOJHBIN OCTYN B ceTh VMIHTEpHET BO Bpemsi y4eOHOTO 3aHATHS U B MEPHOA
BHEYUEOHOHN NEATEIbHOCTH O0ydJalomuXcs (JMIEKTPOHHBIM KHUTAM, TPaKTHKyMaM,
TecTaM), TNPEAYCMOTpPEeHa JUCTaHIMOHHas ¢opma (paboTa depe3 HWHTEPHET
pecypcel, paboTa B cHCTEME JTUCTAHIIMOHHOTO OOy4YeHHs Ha oOyuarouiei
miatgopme Moodle T.11.).

p—

4.

Oobopyooeanue yueonozo kabunema:
MOCaJI0YHBIC MECTa 0 KOJIMYECTBY CTY/ICHTOB;
pabouee MECTO MpenoiaBaTes;
KOMIUICKT y4€OHO-HATIJISAHBIX TOCOOUH TI0 AUCITUTIIINHE:
- KOMIUIEKTBI Y4eOHBIX Tabmuiy 1o TemaMm: «CHCTEMBI CYHCICHUSY,
«Jlorudeckue BhICKAa3bIBAHUS U OTIEPALIHI;

-KOMIUIEKT TeXHUYECKOMN AOKYMCHTAIIUN.

Texnuueckue cpeocmea odyuenus:

KOMITBIOTEP C JTUIICH3UOHHBIM MPOTPAMMHBIM 00CCIICUCHHEM
MYJIBTUMETUAIIPOCKTOP

MIPOCKITMOHHBIN YKpaH

Moodle

BUJICO - U MYJIBTUMEIHAPECYPCHI IO HH(OpMaTHKE.

Cpeocmea oOyuenus npu OUCMAHUUOHHOU popme (HOPMATHUBHO-
CIIpaBOYHas JUTEpaTypa, KOMIUICKT TIUIAKAaTOB, TEMAaTUYECKUX CTCHJOB,
WHCTPYKITUOHHBIE CTEH]IBI, MYJIbTUMETUHHBINA KOMILJICKC.
JlokanbHasi ceTh KOJUIEKA, CHUCTEMa JHUCTAHIIMOHHOTO OOy4YeHUs Ha
oOyyaromieit tatdpopme Moodle, mporpammHoe obecrnieueHue oOIIEro u
nmpoeCCUOHAILHOTO ~ HAa3HAYEHMs,  KOMIUIEKT  Yy4eOHO-METOJAMYECKON
JIOKyMEHTAIIHH. )

B ycnoBUsIX TUCTaHIIMOHHOTO O0YUYEHUS:

-  UHCTPYKT@&X ® BblJaua 3aJaHus Opou3BOAUTCS B  dopme
TeleKOH(EepPEeHIMU B Mporpamme Zoom;

- BCSI HEOOXOIUMasi JOKYMEHTAIIUS BBICBLUIACTCS IO DJICKTPOHHOM MMOYTE;

- oOpaTHas CBsI3b U KOHCYJIbTAIlUU OCYIIECTBISIOTCS B MPHIOKEHUU
BxoHTaKTE U 110 3JIEKTPOHHOM TTOYTE;

- BBITIOJIHEHHBIE 3aJaHus COOMPAIOTCS B apXUB M OTHPABISAIOTCSA Ha
0071aKo0;

- muddepeHIMPOBaHHBIN 3aueT WM AK3aMEH OCYIIECTBISICTCS B (Gopme
TeJleKOH(EPEHIIMU B porpamme Zoom.



B  coctaB  yuyeOHO-METOAMYECKOTO M  MaTepUaTbHO-TEXHUYECKOTO
oOecrieyeHusi MporpaMMbl ydyeOHOM gucuuiuinHbl  «MHpopMaTukay BXOIUT
ouobnuomeunwlil ono.

B Oubnuoreunbiii GoHJ BXOAAT Yy4EOHUKH, YueOHO-METOJUYECKHE
KOMILJIEKTHI, 00ecreynBarolme ocBoeHue yueoHou nucuurinibl « MadopmaTtukay,
pPEKOMEHIOBaHHbIE WM JOIMYIICHHBIE JJI1 MUCHOJIb30BaHMs B MPO(ecCHOHATBHBIX
o0pa3oBaTeIbHBIX OpraHU3alUsgX, PeaTu3yIomUX 00pa30BaTEIbHYIO MPOTPaMMYy
cpeaHero obmero oOpaszoBanusi B mpezaenax ocBoeHus OIIOII CIIO na 6asze
OCHOBHOT'O 00111eT0 00pa3oBaHUsl.

bubnuoreunsiii ¢GoHA  IOMOJHEH SHUMUKIONEAUSMHU, CIPABOYHHKAMHU,
CJIOBapsIMH, HAYYHOW U HAYYHO-IIONYJISIPHOM JINTEPATYPOU U APYrOM JTUTEPaATypOr
M0 pa3HbIM BOMIPOCaM OHOJIOTHH.

Nudopmannonnoe odecnevyenmne

OcHoBHas auTEpPaTYpa
1. Uadopmatuka. 10 kmacc. YrmyOneHubii ypoBeHb / yueOHuk / JI. JL.
Bbocoga, A. 0. bocosa - M.: BUHOM. JlaGopaTtopus 3uanuii, 2019. - 288 c.: u.
2. Undopmaruka. 11 xmacc. YrayOnenubii ypoBeHb / yueOnuk / JI. JL
Bbocoga, A. 0. bocosa - M.: BUHOM. JlaGopatopus 3uanuii, 2019. - 256 c.: un.

JJonmosiHuTENBHAS JJUTEPATYPaA
1. Uudopmaruka u UKT. Yraoy6nenusiii ypoBenb yueOHuk it 11 kmacca /
H.A. Yrpunouu. - M.: BUHOM. JlaGopatopust 3nanuii, 2019 - 188c.: ui.
2. Nudopmaruka u UKT: yuebnuk s Had. u cpen npod. obpasoBanus /
M.C. LerkoBa, JI.C. BenukoBud. - 5-¢ u3a. crep. - M.: M3gaTenbckuil LHEHTP
"Axagemus'", 2013. - 352., [8] 1. uB. ui.

DJIEKTPOHHBbIC MH(OPMALMOHHBbIE PeCypPChl

1. www.yaklass.ru/p/informatika (S xmacc. [{udpoBoii oOpazoBaTeabHBIN pecypc
JUTSI TITKOJT.

2. uchitelya.com/informatika (Yuutensa. OOpa3zoBarenbHas miatgopma IO
nHPOpPMATHKE, TECThI, BAKTOPUHBI, KOHCTICKTHI)

3.  www.ibooks.ru (OnexkTpoHHas  OuOIMOTEKa, Y4YeOHUKH, 3aJJAUHUKH,
METOJMYCCKHE MaTCPUAIBI)



