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1. IlosicHUTEJIbHAA 3aIIUCKA

Pabouas mporpamma yuebHoro mpenmera «Wupopmaruka» pa3paboraHa Ha
ocHoBanuu TpebdoBanuit ®I'OC COO, ®I'OC CIIO u B cootrBerctBUM ¢ DOIIans
peanu3anuu oOpa3zoBaTebHON MPOrPaAMMBITIOCTIENIUATBHOCTH 44.02.06
[TpodeccronanpHOE 00ydeHUE(TIO OTPACTIAM).

VYuebnsiii npeamer «MHpopMaTuka» BXOIUT B 001I€00pa30BaATENbHBIN 1UKII,
HMOAIUKIL: 00s3aTeNnbHas 4acTh (yriyOJICHHBIM YpOBEHb) MPOGUIbHBIC MPEIMETH U
YUTAETCs Ha MEPBOM Kypce OOy4YeHHUS.

2. I[Inanupyembie pe3yJabTaThl OCBOEHUS yueOHOro
npeamera«HpopmaTuka.

B pesynbraTe mzydenus yueoHoro npeamera«HDopmaTHka» CTYIEHT JOJIKEH
chOpMHUPOBATH CIEIYIOIINE PE3YIbTATHI

JIM4HOCTHBIE Pe3yJIbTATHI:

JIM4HOCTHBIE pEe3yJbTaThl OTPAXKAIOT TOTOBHOCTh M CHOCOOHOCTH OOYyYaroUIuXcs
PYKOBOJICTBOBAThCSI C(POPMUPOBAHHON BHYTPEHHEW MO3MLMEN JIMYHOCTH, CUCTEMOM
LIEHHOCTHBIX OPUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOEKIECHHUH, COOTBETCTBYIOIIMX
TPaJMLMOHHBIM LEHHOCTAM POCCHUMCKOro OOIIECTBa, pacHIMPEHHE KU3HEHHOTO
ONbITA M OIBITa JEATEIBHOCTH B MPOLECCE peaJu3aluu CpPeACTBAaMH Y4YEOHOIO
IIpeaAMeTa OCHOBHBIX HAIIPpABJIICHUM BOCIMUTATEIBLHOM IEATEIBHOCTH. B pesyibrare
U3ydYeHUs UHGOpPMATHKM Ha ypOBHE cCpeAHero oobmero oOpa3oBaHUs Yy
oOyuatoierocsi 0yayT copMUPOBAHBI CIEAYIOLIUE INYHOCTHBIE PE3YIbTAThI:

JIP1 rpaxaaHcKoOro BOCIIMTAHUSA:

JIP 1.10oco3HaHue CBOMX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEH, YBAXKEHHE 3aKOHA
UIIPaBOMNOPSAIKA, COONIOACHUE OCHOBOIOIArAIINUX HOPM MH(GOPMAIIMOHHOTO MpaBa
MUH(POPMAITMOHHOMN O€30MaCHOCTH;

JIP 1.2roTOBHOCTB IIPOTUBOCTOSITh WJI€0JIOT U DKCTPEMU3MA,
HallMOHAIN3Ma,KCeHO(DOOUHU, AUCKPUMHUHALMU IO COLMAIBHBIM, PEITUTHO3HBIM,
PacoOBBIM,HALIMOHAJILHBIM PU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

JIP 2 maTpuoTH4€CKOro BOCIIMTAHUSA:

JIP 2. [NeHHOCTHOE OTHOIIIEHUE K UCTOPUYECKOMY HACIEIUI0, TOCTHKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUAX, IOHUMaHUe 3HaueHus1 MH(POPMATUKU KaK HAYKU

B YKM3HH COBPEMEHHOTO 00IIIEeCTBa;

JIP 3 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

JIP 3.1cpopMUpOBaHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO MTOBECHMUS;

JIP  3.2ciocOOHOCTh  OLIGHMBATh  CHUTYyallMl0 M  NPUHUMAThb  OCO3HAHHBIE
PELIEHUS,OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
yuciie B cetullHTepHer;

JIP 4 3cTeTH4ecKOro BOCIIUTAHMSA:

JIP 4.]3cTeTHYECKOE€ OTHOUIEHWE K MHUpPY, BKIIOYAs JCTETUKY HAYYHOIO H
TEXHUYECKOTOTBOPUYECTBA;

JIP 4.2ciocoOHOCTh BOCHPUHHMMATH pa3iWYHbIE BHUABI HCKYCCTBa, B TOM
YHCIIEOCHOBAHHBIE HA MCTIOJIb30BaHUN HHPOPMAIIMOHHBIX TEXHOJIOTUI;

JIP 5 ¢pusnuyeckoro BOCIMTAHMS:



JIP  5.1chopMUpPOBAaHHOCTh  30pPOBOTO W  0e€30MacHOro  obOpaza  KHU3HH,
OTBETCTBEHHOTOOTHOLIEHUSI K CBOEMY 3J0POBBIO, TOM UHUCJIE U 3a CYET COOIIOACHUS
TpeOOoBaHMI10€30MaCHON AKCILTyaTalUH CpEICTB UH(GOPMAITMOHHBIX u
KOMMYHUKAIIMOHHBIXTEXHOJIOTHf;

JIP 6 TPy10BOr0 BOCIIUTAHUSA:

JIP  6.ITOTOBHOCTh K  aKTUBHOM  JIESATEJIIBHOCTH  TEXHOJOTMYECKOW U
COLIMAJIbHOMHAIIPABICHHOCTH,  CITIOCOOHOCTh ~ MHUIMUPOBATh, IUJIAHUPOBATh U
CaMOCTOSITEIIbHOBBITIONHATD TaKyIO JI€ITEIbHOCTD;

JIP 6.2untepec Kk cdepam mnpodecCHOHANBHON ACSITENbHOCTH, CBSI3aHHBIMC
HH()OPMATHKOH, MpOrpaMMHUPOBaAHUEM u UH()OPMAITMOHHBIMU
TEXHOJIOTUSIMU,0CHOBAHHBIMU ~ Ha  JOCTIXKCHUSIX HWH(POPMATUKM H  HAy4HO-
TEXHUYECKOTO MpPOrpecca,yMeHUe COBepUIaTh OCO3HAHHBIM BBIOOp Oynyiiei
npodeccuu ¥ pealin30BbIBATHCOOCTBEHHBIE )KU3HEHHBIC TIAHBL;

JIP 6.3TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHUI0O W CaMOOOpPA30BaHUIO Ha
MPOTSKECHUUBCEN JKU3HMU;

JIP 7 3K0J10ru4ecKoro BOCIMTAHMS

JIP 7.1oco3HaHue TJIOOAIBHOTO XapakTepa 3KOJIOTMYECKHX MpoOjeM W MyTel Hx
pemieHus,;B  TOM  4uciae ¢  Y4ETOM  BO3MOXHOCTEM  MHMOPMAIMOHHO-
KOMMYHUKAIIMOHHBIXTEXHOJIOTUI;

JIP 8 1eHHOCTH HAYYHOI'0 MO3HAHUS:

JIP 8.1chopMUpPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIOPA3BUTHUsSI MH(DOPMATUKH, JOCTHIKEHUSM HAYYHO-TEXHHUYECKOTO Iporpecca
MOOIICCTBEHHOM TMPaKTUKHU, 3a CYET TOHMMAaHUA POJU  WHOOPMALIMOHHBIX
pecypcoB,uH(DOPMALIMOHHBIX MPOIECCOB UM MH(OPMALIMOHHBIX TEXHOJOTUHA B
YCIOBHSIX HU(PPOBONTpaHCPOpMALIUU MHOTHX c(hep KU3HU COBPEMEHHOTO OOIIECTBA;
JIP 8.20co3HaHue LIEHHOCTH Hay4YHOU NEeATEIbHOCTH, TrOTOBHOCTh
OCYILECTBIISITHIIPOEKTHYIO U UCCIIEIOBATENbCKYIO AESTEIbHOCTh HHIWBUAYAILHO U B
rpyIIe.

B nporiecce nocTuxkeHust TMUHOCTHBIX PE3YJIbTaATOB OCBOCHUS IPOTPAMMBI
1o HH(POPMATUKE Y 00YUAIOITUXCSI COBEPIIEHCTBYETCS YMOIIMOHANIbHBIN UHTEIJIEKT,
MPEANoIararuii copMUPOBAHHOCTD:

o caMOpeTyJIMPOBaHUS, BKJIFOYAFOITIETO CaMOKOHTPOJTb, yMEHUE
MPUHUMATHOTBETCTBEHHOCTh 3a CBOE TMOBEICHHE, CIIOCOOHOCTH aJalTUPOBATHCSA K
AMOITMOHAILHBIMU3MEHEHUSIM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

o BHYTPEHHEH MOTHBAIIMU, BKJIIOYAIONIEH CTPEMIJICHHE K JOCTHIKEHUIO
eI WYCIeXy, ONTHMH3M, WHHUIMATUBHOCTh, YMEHHEC JCHCTBOBATh, HCXOMS U3
CBOMXBO3MOKHOCTEH;

o AMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh TMOHMMAaTh 3MOIMOHAILHOE
COCTOSIHUCJIPYTUX, YYUTHIBaTh €r0 TPH  OCYIICCTBICHUH KOMMYHHUKAIIUH,
CIIOCOOHOCTBK COUYBCTBHIO U COTIEPEKUBAHUIO;

o COLIMAIbHBIX  HAaBBIKOB, BKJIIOYAIONIMX CIHOCOOHOCTh BBICTPAUBATH
OTHOUIEHUSIC JIPYTUMHU JIIOJAbMH, 3a00TUTBCS, MPOSIBIATH MHTEPEC M pa3peliarhb
KOH(JIMKTHI.



MeranpeamerHble:

B pesyabrare wu3yueHus HHPOpMATHKM Yy  oOydaromierocss — OyayT
chOpMHPOBAaHBI METAINPEAMETHBIC PE3yJbTaThl, OTPAXKEHHBIE B YHUBEPCAIHHBIX
yueOHBbIX JCHCTBUSAX, a HMEHHO - II03HABaTElbHbIE YHUBEpCAJIbHbIC YyueOHBIC
NENUCTBUSA, KOMMYHUKATUBHbIC YHUBEpPCAJIbHbIC Y4E€OHbIE NEHUCTBUSI, PETYJISATHUBHBIC
YHUBEpCaJIbHbIC yUeOHBIC IEUCTBHSI, COBMECTHAS JI€ITEIbHOCTb.

Osnadenue yHugepcanbHblMu y4eOHbIMU NOZHABAM EIbHBIMU OClICHEUAMU

1) b6azoevie nozuueckue oelicmeus:

CaMOCTOATENbHO  (opMynupoBaTh U aKTyalu3upoBaTh  Mpodiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTAHABJIMBATh CYIIECTBCHHBIM MPU3HAK WM OCHOBAHHUS [ CPaBHEHWS,
Kiaccupukanuu u 0000IIeHHUS;

ONpENeNATh IENH JeSITEIbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPUU UX
TOCTIKCHHUS, BBISBIISATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PacCMaTpPUBAEMBIX
SIBJICHUSX; pa3padaThIBaTh IJIaH PEIICHUS MPOOJIEMBbI C YIETOM aHallM3a UMEIOLIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JEATEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
1[EJISIM, OLICHUBATh PUCKU TIOCIIEICTBUMN ACATEIbHOCTH;

KOOPJIMHUPOBATH U BBIMOIHATH padOTy B YCIOBUSX PEaJbHOTO, BUPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) bazoevle ucciiedosamenbeKue Oeucmeus:

BJIaJICTh HaBbIKAMU Y4€OHO-MCCIIEIOBATEILCKOM U MPOEKTHOMN NESITEIBLHOCTH,
HaBbIKAMM  pa3pelieHus  mnpodsieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbBHOMY TOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3ajad, MPUMEHEHUIO
Pa3JIMYHBIX METOAOB MTO3HAHMUS;

OBJaJCTh BUJIAMH JICSITEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEpIIpeTaluy, TpeoOpa3oBaHUID U TPUMEHEHHUIO B Pa3JIMYHBIX Y4EOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX U COIUATBHBIX TIPOEKTOB;

dbopMHpOBaHWE  HAYYHOTO  THMA  MBIIUICHUS,  BIQJCHHE  HAYYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSIMU M METOJIAMU;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEILHOM
NESTETHPHOCTU U KU3HECHHBIX CUTYAIUsX;

BBISIBIIATh TPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTyalM3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIIeHUs, HAXOJAUTh apTYMEHTHI JIJIsl JOKa3aTeIhCTBAa CBOUX
YTBEPKJICHHUH, 3a/1aBaTh TapaMETPhl K KPUTEPUN PEIICHHSI;

aHaJTM3UPOBAaTh TMOJYYEHHBIE B XOJI€ pEIICHUS 3aJauyd  Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH W3MEHEHHE B HOBBIX
YCIIOBHSIX; JaBaTh OIICHKY HOBBIM CHUTYaIlUsSM, OIICHHBATh NMPUOOPETECHHBIN OIIBIT,
OCYUIECTBJIATH LEJICHANIPABICHHBIN MOUCK MEPEHOCAa CPEJICTB U CIIOCOOOB ICUCTBUS B
npodeccruoHaIbHyI0 Cpeny;

NEePEeHOCUTh 3HAHUS B TIO3HABATEIBHYI0 MW TPAKTHYECKYI0 OO0JacTh
KUZHEACATEIbHOCTH;

WHTETPUPOBATH 3HAHUS M3 PA3HBIX MIPEIMETHBIX 001acTel;



BBIJIBUTaTh HOBBIE WJIEH, MpEAjiaraTb OPUTHMHAIBHBIE MOAXOJbl U PEIICHMUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) paboma c ungpopmayueii:

BJIaJIeTh HaBBIKAMU TOJIy4YeHHs] MHGOPMAIUU W3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIIATh IMOUCK, aHAJIU3, CUCTEMATHU3AIMI0 U MHTEPIPETAIHIO
uH(OpMaIKu pa3IuIHBIX BUAOB U (OPM MPEICTaBICHNUS,

CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax Cc yueToM HazHauyeHUs HHOOpPMaIIUK
U 1IeJIeBOM ayIuTOPUH, BHIOMpas ONTUMabHYIO GOpMYy MPEACTABICHUS W
BU3yaJIM3alINH;

OIICHUBATh JOCTOBEPHOCTH, JICTUTUMHOCTh HWH(OpMAIIMH, €€ COOTBETCTBHE
MIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIOJB30BaTh  CPEACTBa  WMH(DPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OPTaHU3AIMOHHBIX
3a/1a4 ¢ COOJI0/ICHHEM TPeOOBaHUM SPrOHOMMKHU, TEXHUKU O€30MaCHOCTU, TUTUEHBI,
pecypcocOepekeHus, MPaBOBBIX M JTHYECKUX HOPM, HOPM HHGOPMAIUOHHON
0e30I1aCHOCTH;

BIIAJICTh HaBbIKAMU  pPACIO3HABAHUS u 3aIUThI nHpopmanmu,
HH(pOPMAITMOHHOM 0€301aCHOCTH JTUYHOCTH.

Osnadenue yHuGepcanbHbIMU KOMMYHUKAMUBHBIMU 0ClICH GUAMU:

1) oowenue:

OCYIIECTBIISITh KOMMYHHKAIIMHM BO BCeX chepax KU3HHU;

pacrio3HaBaTh HeBepOaJbHBIC CpEJICTBAa OOIICHUS, ITOHMMaTh 3HAYCHHUE
COIIMAJILHBIX 3HAKOB, PaClO3HABATh MPEANOCHUIKN KOH(MIUKTHBIX CUTyalluid U YMETh
CMAT4YaTh KOH(QIUKTHI;

BJIQJIETh  pPa3IMYHBIMM  crocobamMu  OOIIEHUST U B3aWMOJCUCTBUS,
apryMEHTHUPOBAHHO BECTU JIUAJIOT;

Pa3BEPHYTO U JIOTUYHO M3JIarath CBOIO TOUKY 3PEHHUS.

2) coemecmuas 0essmeibHOCmb:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBHUIYaJIbHOU
paboThI; BEIOMpATh TEMAaTUKY M METOIbl COBMECTHBIX JICHCTBHUU C y4eTOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJI0T0 YJIeHAa KOJJICKTHBA;

NpUHUMATh  LEJIM  COBMECTHOM  JIESITEIbHOCTH, OpraHW30BbIBaTH U
KOOPJAMHHUPOBATH JCUCTBUA MO €€ JOCTHXKECHHUIO: COCTaBJATh IUIAH JEUCTBUH,
pacmpenensaTb pPOJM C YYeTOM MHEHUW Y4YaCTHUKOB, OOCYXIaThbpe3yJbTaThI
COBMECTHOU paboTHI;

OIICHUBATh KAY€CTBO CBOETO BKJIaJla M KaXJIOTO YYACTHUKA KOMAaH/IbI B OOIIIHIA
pe3yJabTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBBIE TPOEKTHI, OILIGHUBaTh UJAEHU C TO3UIMA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISITh TO3UTHUBHOE CTpPATErMYeCKOe TIOBEJICHHE B  Pa3IUUYHBIX
CUTYyaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpaKeHNE, ObITh MHUIIUATHUBHBIM.

Osnaoenue yHUGEPCAIbHBIMU PEYIAMUBHBIMU OCUCH BUAMU:

1) camoopzanuzayusn:



CaMOCTOSITENIFHO OCYIIECTBIISTh MO3HABATENbHYIO JACSITENBbHOCTb, BBISBISATH
poOJIeMbl, CTaBUTh U (DOPMYyITUPOBATH COOCTBEHHBIE 3aadll B 0Opa30BaTEIHLHOU
AESITeIbHOCTH U )KU3HEHHBIX CUTYaIHsIX;

CaMOCTOSITENIbHO COCTABIISATh IUIaH PEIICHHs TPOOIEMbI C YYETOM UMEIOIIUXCSI
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M NHPEINOYTEHU; AaBaTh OIEHKY HOBBIM
CUTYAIHSIM;

pacimpaATh paMKd y4eOHOTO IMpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHUH;
JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATH €ro, OpaTb OTBETCTBEHHOCTH 3a
pelIeHHE;

OLIEHUBATh IPUOOPETECHHBIN OIIBIT;

C0cOOCTBOBAaTh (POPMUPOBAHUIO U TMPOSIBICHUIO MIMPOKOW HPYAHIIMHA B
pa3HbIX OOJACTSAX 3HAHWI, NOCTOSHHO IMOBBIIIATH CBOM OOpa30BaTENbHBIA U
KyJbTYPHBIN YPOBEHb.

2) CAMOKOHMPO.T1b:

JaBaTh OILICHKY HOBBIM CHUTYyallMsIM, BHOCUTh KOPPEKTHUBHI B JACSITEIHHOCTD,
OILICHMBATh COOTBETCTBHUE PE3YIbTATOB IEISIM;

BJIa/IETh HaBbIKaMU MIO3HABATENIbHOM pe(IeKCUU KaKk OCO3HAHMSI COBEPILIaEMbIX
OEHUCTBUM M  MBICIMTEIBHBIX IPOLECCOB, HUX PE3YyJIbTATOB U OCHOBAHMIA;
UCIOJIb30BaTh MpPHEMbl peQIIEKCHUHM Il OLIEHKM CHUTyallud, BbBIOOpa BEPHOTO
peIIeHNs;

OLIEHUBAaTh PUCKM M CBOEBPEMEHHO NPUHUMATh PEUICHMS MO UX CHUXKEHUIO;
NPUHUMATh MOTHUBBI M apTYMEHTBI JPYTUX MPU aHAINU3€ PE3yJIbTaTOB AEATEIbHOCTH.

3) npunamus ceoa u opy2ux:

MPUHUMATH ce0sl, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpPU aHalu3e pPe3ylbTaToB
JESITeIbHOCTH;

puU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIINOKY;

pa3BUBATh CIOCOOHOCTH TIOHUMATh MUP C TIO3HUIIMH JPYTOTro YeIOBeKa.



IIpeaMeTHBIE pe3yabTaThl
"Undopmaruka' (yriydJeHHbIH YPOBEHbD)
IIpenmerHble TpeOOBaHUS K MPEIMETHBIM  pe3yslbTaTaM  OCBOCHMS
yenybnennoz2o Kypca THPOpMaTHKa JOKHbBI OTPAXKaTh:
[1P 1. BnageHune npeAcTaBICHUSIMHU O POJIM UHGOPMAIIUU U CBSA3aHHBIX C HEH

MPOIIECCOB B TIPUPOJIC, TEXHUKE M OOIIeCTBe, MHOHATUAMH "wHbOpMaius',
"uH(popManmoHHBIN Tporecc”, "cucrema", "KOMIOHEHTHI CUCTEMBI'", "CHCTEMHBIH
abdext", "uHbOpMaIOHHAs cucTema', "'crucTemMa yrpaBiaeHus'";

[1P 2. Bnagenue meTogamMu mnoucka nadopmamnuu B cetu MHTEpHET, yMEeHHE
KPUTHYECKH OLICHUBATh MH(POPMAIIHIO, TIOIYYEHHYIO U3 ceTu MHTepHeT;

[P 3. ymeHnue xapakTepu3oBaTh OOJbIIME AAHHBIC, MPUBOJUTH MPUMEPHI
UCTOYHUKOB MX IIOJIy4EHUS] M  HAIpaBICHHUS  HCIIOJIb30BAaHUSA, YMEHHUE
KJIaCCU(PHUIIMPOBATh OCHOBHBIE 33Jaud AaHAJIW3a JaHHBIX (IPOTHO3MPOBAHUE,
KJIacCU(pUKanus, KJIaCTepU3aLHs, aHaIn3 OTKJIOHEHUN), NOHUMATh
NOCJIEI0BATEIbHOCTD PEILICHUS 3a/1a4 aHAJIW3a JIaHHBIX: cOOp MEPBUYHBIX JIaHHBIX,
OUMCTKAa M OIIEHKAa KauyecTBa JaHHBIX, BBIOOp W/WJIM TOCTPOEHUE MOJIEIH,
npeoOpa3oBaHue JAHHBIX, BU3YyAIU3allMsl JaHHBIX, UHTEPIPETALUs pPe3yIbTaToB;

[1P 4. noHrMaHue OCHOBHBIX MPUHIIMIIOB YCTPOKUCTBA U PYHKIMOHUPOBAHHUS
COBPEMEHHBIX CTALIMOHAPHBIX M MOOMJIBHBIX KOMIIBIOTEPOB, TEHICHIUI pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTUH;

I[IP 5. Bnagmenwe HaBbIKAMU pPaOOTHI C OMEPAIMOHHBIMU CHCTEMaMH,
OCHOBHBIMHU BHJIaMH MPOTPAMMHOI0 OOECIEUEHUs JJIsl PEIICHUs Y4COHBIX 3a/au
1o BeIOpaHHOMCTICIINAIU3AINY;

[IP 6. HanuuuMe NpenCTaBICHUNH O KOMIBIOTEPHBIX CETAX W HMX POJH B
COBPEMEHHOM MHpeE, 0 0a30BbIX NMPUHIMIAX OpraHU3alud U (QYyHKIIMOHUPOBAHUS
KOMITBIOTEPHBIX CEeTei, 00 OOIMMX MPUHIMIAX Pa3padOTKU U PYHKIMOHUPOBAHUS
VHTEPHET-TTPUIIOKEHNM;

[1P 7. nonumanue yrpo3 uHGOpMAIMOHHONW 0€30MaCHOCTH, UCIOJIb30BAHKE
METOJIOB M CPEJACTB TMPOTUBOJCHCTBUS JTHUM yIrpo3aM, COOJIOJACHHE MeEp
0€301MacHOCTH, PEAOTBPAIIAIOIIUX HE3aKOHHOE PACIPOCTPAHEHHUE MTEPCOHATIBHBIX
JIAHHBIX, COOJIIOICHUE TPEOOBaHUM TEXHUKH O€30MaCHOCTU U TUTHUEHBI TIPU padoTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMH ITU(POBOTO OKPY>KEHUS, TOHUMaHHE
MPABOBBIX OCHOB HCIIOJIb30BAaHUSI KOMIIBIOTEPHBIX MporpamMMm, 0a3 AaHHBIX U
pabotsl B ceTn IHTEpHET;

IIP 8. moHMMaHue OCHOBHBIX ITPUHIUIIOB JUCKPETU3ALMH PA3JINYHBIX BUIOB
uHbOpMaIlMK, YMEHHE ONpEeNeNiaTb HHPOPMALMOHHBIA O00BEM TEKCTOBBIX,
rpauyecKkux M 3BYKOBBIX JAHHBIX NPHU 3aJaHHbIX MapaMeTpax AMCKPETU3alUH,
YMEHHUE OIpENEATbh CPEAHIOK CKOPOCTh IEPENauYd JaHHBIX, OLIEHHUBATh
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HN3MCHCHHUC BpPCMCHH II€pcaadr IIpyu HN3MCHCHHHA I/IH(bOpMaHI/IOHHOFO oO0BbeMa
JaHHBIX U XapaKTCPUCTUK KaHalJla CBA3H,

IIP 9. ymeHne mcnonp30BaTh NPHU PELICHUM 3a7a4 CBOWCTBA MO3ULIMOHHOU
3aIIMCU YHCEJI, AITOPUTMA MOCTPOEHHUs 3alMCU YHCIA B IO3ULUOHHOM CHUCTEME
CUMCIICHHA C 3aJaHHBIM OCHOBAHMEM U TIIOCTPOCHMS 4YHUCIa II0 CTPOKE,
COIEpXKAIlled 3aluCh 3TOr0 4YUCIa B IMO3ULIUOHHOM CHCTEME CYUCICHHUS C
3aJJaHHbIM OCHOBAaHUEM, YMEHHUE BBINOJHATh apUPMETUUECKUE OIepaluu B
ITO3UIIMOHHBIX CUCTEMAX CUHUCIICHHUS;

[IP 10. yMeHue BBINOJHATH MPeoOpa3OBaHUS JIOTHYECKUX BBIPAKECHUI,
WCIIOJIB3Ys 3aKOHBI alreOpbl JOTUKU, YMEHHUE CTPOUTH JOTUUECKOE BBIPAKEHUE B
JTU3bIOHKTUBHONM M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM Tabiuiie
WCTUHHOCTH, HCCJEA0BAaTh OOJACTh MCTUHHOCTU BBICKA3bIBAHUS, COACPIKAIIETO
MepEMEHHbBIE, PElIaTh HECIOKHBIEC JIOTHYECKUE YPABHEHUS U CUCTEMbI YPABHEHUM;

[1P 11. noHnMaHue 6a30BbIX AITOPUTMOB 0OPAOOTKHU YHCIOBOM M TEKCTOBOM
uH(popmanuu (3aruch 4Mcesl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEJ B 3aJaHHOM JIMara3oHe, 00pabdoTKa MHOTOpa3psIAHbIX LEIbIX
YHUCel, aHAJIM3 CUMBOJIBHBIX CTPOK M APYTHX), aJITOPUTMOB MTOMCKA U COPTUPOBKH,
YMEHHE OIpeNessaTh CIO0XKHOCTh H3Y4aeMbIX B Kypce O0a30BbIX alrOpPUTMOB
(cyMMUpOBaHHE D3JIEMEHTOB MacCHMBa, COPTHPOBKAa MaccHuBa, IepeOOpHbIe
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOJAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIIOKHOCTH [T PELIEHUs OJTHOW 3a/1auu;

IIP 12. BnageHne yHUBEPCAIBHBIM SI3IKOM MPOTPAMMHUPOBAHUS BBICOKOIO
ypoBHs (Python, Java, C++, C#), npeactaBieHus MU 0 0a30BBIX THUITAX JAHHBIX U
CTPYKTypax JaHHBIX, YMEHUE MCIOJb30BaTh OCHOBHBIE  YIPABIISIONINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAINW3 NPEIJIOKEHHOM IPOTrpaMMBbI:
ONPEAENATh PE3YNbTAThl Pa0OTHl MPOrPaMMBbl MPHU 3aJaHHBIX UCXOJHBIX JaHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOKHO IOJIyYEHHE YKa3aHHBIX
pe3yJbTaTOB, BBISBJIATH JJAaHHBIE, KOTOPbIE MOTYT IMPHUBECTH K OIIMOKE B pabote
porpamMmsl, GOPMYyIUPOBAThH NPEIJI0KEHUS 110 YIYUIIEHUIO POTPAMMHOI0 KOJIa;

ITP 13. yMenue co3naBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPAIlMOHHBIE MATEPHUAIIBI C UCIIOJB30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

I[IP 14. ymeHue WHCHOJIB30BATh OJEKTPOHHBIC TaOJUIBI IS aHaIU3a,
MIPEICTABICHUS] U OOpaOOTKU JAHHBIX (BKJIIOYAs BBIYMCICHUE CYMMBI, CPETHETO
apu(pMETHYECKOro, HauOOJBIIEr0O W HAUMEHBIIEro 3HAYCHUW, peIIeHUE
ypaBHEHUH, BHIOOP ONTHUMAJILHOTO PEIICHUS, MOAO00p JUHUU TPEHIA, PEIICHUE
3a/1a4 MPOTHO3UPOBAHUSA).



I[TP 15. ymeHue CTpOUTH HEPABHOMEPHBIE KOJbI, JIOMYCKAaIOIIUE
OJTHO3HAYHOE JEKOJAMPOBAHHME COOOIICHUHN (TIpePUKCHBIE KOJbI), MCIOJIb30BaTh
MPOCTEUINE KOJbl, KOTOPbIEC MO3BOJSIOT OOHApYUBATh U UCIPABISATH OMIMOKH
npu  Tiepenade JaHHBIX, CTPOWTHh KOJA, OOCCIEeYMBAIOIINN HAMMEHBIIYIO
BO3MOXHYIO CPEIHIOI JJIMHY COOOIIEHUS! MPU H3BECTHOM YacTOTE€ CHUMBOJIOB,
MOSICHATh MIPUHIUIIBI PAOOTHI MPOCTHIX AITOPUTMOB CXKATHUS JaHHBIX;

[P 16. ymeHue pemaTh alTOPUTMUYECKHUE 3a/1a4U, CBA3AHHBIE C AaHAIU30M
rpadoB (3a7ayu MOCTPOCHMS ONTHUMAJIBLHOTO MYTH MEXIy BeplIIMHAMU rpada,
ONpPENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  IyTEH  MEXAY  BEpPLINHAMHU
OpPUEHTHPOBAHHOI'O AIMKIMYECKOro rpaga), yMEeHHE HCIOJIb30BATh JEPEBbs MPH
aHalM3€ W TIOCTPOEHUM KOJOB M Ui MPEACTaBICHUS apUPMETUYECKUX
BBIPAXEHUH, IIPU PELIEHUH 3a/1a4 ITIOMCKAa U COPTUPOBKHU, YMEHUE CTPOUTH IE€PEBO
UTPHI 1O 3a/laHHOMY aJTOpPUTMY, pa3padaTbiBaTh U OOOCHOBBIBATH BBIUIPHIIIHYIO
CTPaTETUIO UTPBI;

[1P 17. ymeHue pa3zpabaTbiBaTh U peaan30BbIBATh B BUJIE IPOrpamMM 0a30BbIE
aITOPUTMBI, YMEHUE HCHOJIB30BAaTh B MPOTpaMMax JTAHHBIE PA3IUYHBIX THUIIOB C
Y4E€TOM OrPAaHUYEHHH Ha JUAIla30H MX BO3MOXKHBIX 3HAYCHWM, IPUMEHATH NpU
pELICHUH 33]1a4 CTPYKTYPBI JaHHBIX (CIUCKH, CIOBAPHU, CTEKH, OUEPEIH, IEPEBDS),
UCIIOJIb30BaTh 0a30Bble ONEpallMd CO CTPYKTYpaMH JIaHHBIX, HPUMEHSTh
CTaHJApTHbIE U COOCTBEHHBIE MOANPOTPAMMBI JJi1 00paOOTKH YUCIOBBIX JAHHBIX
U CHMBOJIBHBIX CTPOK, HCIOJIb30BaTh IMpHU pa3pabOTKe MporpamMmm OHOIUOTEKU
HOJIpPOrpaMM, 3HaTh (PYHKUHMOHAJIbHbIE BO3MOXXHOCTH HHCTPYMEHTAJIbHBIX
CPEIICTB Cpelbl pa3padOTKH, YMEHHE UCIOIb30BATh CPEJCTBA OTJIAIKH MPOrPAMM B
cpelle MNpOorpaMMHUpPOBaHMUS, YMEHHE JIOKYMEHTHPOBaTb IIPOTrpamMMbl; YMEHHE
CO3/1aBaTh BEO-CTPaHUIIBI;

[1P 18. BnajgeHre OCHOBHBIMH CBEICHUSIMH O 0a3ax JaHHBIX, UX CTPYKTYpE,
CpeACTBax CoO3JaHusi W pabOThl C HUMH, yYMEHHUE MHCMOJIb30BaTh TaOJUYHBIC
(penaiuroHHbIe) 0a3bl JAHHBIX (COCTABIIATH 3aMPOCHl B 0a3aX JAaHHBIX, BBIMOJHSIThH
COPTUPOBKY U TIOMCK 3aluceil B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0azy
JTAHHBIX ) ¥ CTIPABOYHBIE CCTEMBI;

[1P 19. ymeHue ucnonb30BaTh KOMIbIOTEPHO-MATEMaTHYECKIE MOJENN IS
aHanu3a OOBEKTOB U MpoueccoB: (OPMYyIUpOBaTh LEJlb MOJAEIUPOBAHUS,
BBITNIOJIHATH aHANIU3 PE3YJIbTAaTOB, MOJIYYEHHBIX B X0J1€ MOJICJIMPOBAHUS, OLIEHUBAThH
COOTBETCTBUE MOJIEIH MOJEIMPYEMOMY OOBEKTY WJIM IPOLECCY, MPEACTABIATH
pe3yabTaThl MOJICTUPOBAHUS B HATJISIAHOM BUJIE;

[1P 20. ymeHue opraHnu30oBbIBaTh JUYHOE HHPOPMAIITMOHHOE MPOCTPAHCTBO C
WCIIOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, TOHUMAaHUE
BO3MOXKHOCTEH ILHU(PPOBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, HU(GPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;
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IIP 21. nmoHMMaHuE€ OCHOBHBIX INPHUHIMUIOB pPabOThI, BO3MOYKHOCTEH U
OTpaHUYEHMs] TMPUMEHEHHUS TEXHOJOTUA HMCKYCCTBEHHOIO HWHTEJUIEKTa B
pa3IMuYHBIX 00JacTAX, HaJIUuuMe MPEACTABICHUNM O Kpyre pellaeMbIX 3ajad
MalIMHHOrO 00y4deHus (pacrno3HaBaHUs, KiIacCU(HUKAUUU M MPOTHO3HPOBAHUSA)
HaJIMYUE TPEACTABICHUNH 00 HCHOJB30BaHUM MH(POPMAIMOHHBIX TEXHOJIOTHI B
Pa3IUMYHBIX TPO(HECCHOHATBHBIX chepax
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3. Conep:xkanue yueoHoro npeamera«Undopmarukar

Pazoen 1. Hugpposasa zpamomnocme

TpeGoBanus TexHHKHM O€30MACHOCTM M TUTHEHBI Tpu padbore C
KOMITBIOTEPAMH U IPYTUMU KOMITOHEHTaMU [IU(DPOBOTO OKPYKEHUSI.

[Tpununel paboThl KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. APXUTEKTypa
¢don HeliMana. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPAMMBI  MPOIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
IOMONIBI0 KH. KOHTpOIIIEpsl BHEIHUX YCTPOUCTB. IIpsMOn 10CTyn K TaMsITH.

OcHOBHBIE  TEHACHIMU  Pa3BUTHUS  KOMIBIOTEPHBIX  TEXHOJIOTHH.
[TapannensHbie BBIYMCIICHUS. MHoronpoueccopHbie CUCTEMBI.
Cynepkomnbrotepbl. PacnpeneneHHble BbIYUCIUTEIbHBIE CUCTEMBI U 00pabOTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LHQPPOBBIE YCTPOWCTBA W HMX pOJb B
KOMMYHUKAIUSX. BcTpoennbie KOMIIBIOTEPBL. MUKpOKOHTPOJUIEPHI.
PoGoTu3npoBaHHbIe TPOU3BOJICTBA.

[IporpamMmMHOe oOecriedyeHHE KOMIBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM.
Bunel  mporpamMmHOro obecriedeHuss u MX  HazHadeHwe. OcobGeHHocTH
IporpaMMHOTO  oOecriedeHusi  MOOWIBHBIX  ycTpoiicTB.  [lapamnenbHoe
nporpamMmmupoBanue. CucTteMHOe nporpaMMHoe obecredeHue. OnepanroHHbIE
cUCTeMBbl. YTWIHUTHL. JlpallBepbl YCTpOWCTB. MHcTaiusinusa W JeUMHCTAIUIALMA
nporpamMmmHoro obtecneuenus.DaiinoBeie cUCTeMBbl. [IpUHLIMNBI pa3MelieHus u
MMeHOBaHus (aiiioB B 10AroBpeMeHHON naMsatu. [11abionbl A onucanus rpynn
(baiinos.

[Iporpammuoe oOecrieyeHue. JInueHnsupoBaHue IPOTPaMMHOTO
obecnieueHust u UPPoBbIX pecypcoB. [IpornpuerapHoe u cBOOOIHOE MPOTPAMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIIOJIb30BAHUE TPOrPAMMHOTO
obecnieueHnss W ILUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIMBaeMasl
3aKOHOJATeILCTBOM Poccuiickont denepanuv 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
MIPOTPaMMHOT0 obecrieueHus U IU(PPOBBIX PECYpPCOB.

[IpyHLMIIBI HOCTPOEHHUS U alllapaTHbIe KOMIOHEHTHI KOMITbIOTEPHBIX CETEH.
CeteBblie npotokonbl. Cetb UHTEpHET. Anpecanus B cetu MuTepHet. [IpoTokosib
creka TCP/IP. Cucrema nomenHwix umeH.Pasnenenue [P-cetm Ha mojacetu c
MOMOIIIBI0 Macok nozcerel. CereBoe anMuHKUCTpUpoBaHue. [lonydeHue TaHHBIX O
CETEBBIX HACTpPOMKax KommbioTepa. [IpoBepka Hanuuus CBSI3U C Y3JIOM CETH.
Onpenenenue MapupyTa IBH)KEHUS MTAKETOB.

Buner  pestenbHocth B cetu  HutepHer. CepBucel  MHTepHerTa.
['eoundopmanmoHHble CUCTEMBI. | €0JI0KALIMOHHBIE CEPBUCHI PEAIbBHOIO BPEMEHU
(HampuMmep, JIoKalus MOOWJIBHBIX Teae(OHOB, OMNpEACICHUE 3arpy>KEHHOCTHU
aBTOMarucTpaieil), MHTEPHET-TOPIOBIIS, OpoHUpOBaHUE OuseToB 151
rocTuHUIL.I'0OCyJapCTBEHHBIE 3JIEKTPOHHBIE CEPBUCHI U yciayrd. ColuuanbHble CETU
- OpraHm3alys KOJUIEKTUBHOTO B3aMMOJEWUCTBUS M oOMeHa naHHbIMH. CeTeBoii
ATHKET: TpaBUjia TOBEAEHUs B KubepmpocTpaHctBe. [Ipobiema moanmHHOCTH
nosyuyeHHoM nHdopmanuu. OTKpbITEIE 00pa30BaTeNIbHBIE PECYPCHI.
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TexHOreHHble M 3KOHOMHYECKHE YIPO3bl, CBSI3aHHBIE C HCIIOJIb30BAaHUEM
WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHoJorui. OOiue mpodieMbl 3alUThl
uHdpopmaruu 1 uHbopmanmoHHo  Oe3omacHocTH. CpeacTBa  3alUTHI
uH(OpMaAIUU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
uHopMalMOHHBIX cuctemax. IIpaBoBoe obecrnieueHue UHOOPMAIMOHHON
0€30MacHOCTH.

[IpenoTBpamieHne  HECAaHKUMOHUPOBAHHOIO  JOCTyNIa K  JIMYHOU
KOH(QUACHIIMATBFHOW MH(POPMAIUH, XpaHSIICHCs HA MEePCOHATBLHOM KOMIBIOTEPE,
MOOUJIBHBIX yCTpoiicTBax. BpemoHocHoe mporpamMmMHOe 0o0ecredueHrne U CIocOoOb
OOppOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanus JUYHOTLO apxHuBa
uHpopMmaiuu. PezepBHoe konupoBanue. [laponpHas 3ammra apxusa.

udpoBanue naHHbiX. CHUMMETPUYHBIE M HECUMMETPUYHbIE IIU(PHI.
[udper npoctoir 3amensl. [ludpp Lesaps. [udp Buxenepa. Anroputm
mdposanus RSA.

Pazoen 2. Teopemuueckue ocHogvl uHgopmamuxu.

WNudpopmanus, nanusie u 3HaHus. MH(popMalmoHHbIe MPOLIECCHl B IPUPOJIE,
TeXHUKe U oOuecTBe.HenpepblBHbBIE M AUCKPETHbIE BEIMYMHBI M CUTHAJIBL.
HeoOxomumocTh AuckpeTnzanuy HHGOpMaluy, MpeIHa3HaueHHOW JUIsl XpaHeHus,
nepeaadn u o0paboTKH B IIUGPOBBIX CUCTEMAX.

JIBou4uHOE KOAMpOBaHHWE. PaBHOMEpHbIE M HEPAaBHOMEPHBIE KOJBI.
JlexoaupoBaHue COOOIIEHMI, 3aITMCAHHBIX C MOMOLIBI0 HEPABHOMEPHBIX KOJOB.
Ycnosue @ano. IloctpoeHrne ONHO3HAYHO NEKOAMPYEMBIX KOJOB C ITOMOIIBIO
nepeBa. EnMHUIIBI U3MEpEeHHs KonuecTBa UHPopMauuu. AnpaBUTHBIA MOAXOM K
OLICHKE KOJIMY€eCTBa MHPOPMALIUU.

Cucremsbl cuucneHusi. Pa3zBepHyTas 3amuch ILENbIX W JPOOHBIX YHUCEN B
MO3UIIMOHHOW cHucTemMe cuucieHuss. CBONMCTBA NO3WLMOHHOW 3alUCH  YHUCHA:
KOJIMYECTBO IU(p B 3allMCH, IPU3HAK JEIMMOCTH YHCIa HA OCHOBAHUE CHUCTEMBbI
CUMCJICHHA. AJITOPUTM IIEPEBOAA LIEJIOT0 yncia U3 P-U4HON CHCTEMBI CUUCIIEHHS B
JECATUYHYI0. ANTOPUTM TMepeBoja KOHEUHOW P-wdHON npoOu B NECSITHUHYIO.
ANTOpUTM IEpeBOJA LIEJIOT0 YHUCIA M3 JACCATUYHOM CHCTEMBI CUUCIEHUS B P-
nuyHyro. [lepeBox koHewHoOU pgecsaTuuHOW npobu B P-wunyro. J[Bouunas,
BOCBMEpPUYHAs WU IIECTHAALATEPUYHAS CHUCTEMBl CUHCIEHUS, CBSI3b MEXIY HUMHU.
ApudmeTnueckre omnepauyyd B TMO3UIMOHHBIX CHCTEMax CyHucleHus. TpouuHas
ypaBHOBEIICHHAs] CUCTeMa CUMCIIeHUs. JIBOMUHOAECATUYHAS CHCTEMA CUUCIICHUS.

Komuposanune tekctoB. Komupoka ASCII. OnHoGalTHBIE KOAUPOBKH.
Crangapr UNICODE. KoaupoBka UTF-8. Omnpenenenue HHPOPMAMOHHOTO
00beMa TEKCTOBBIX COOOILIEHUH.

KomupoBanne wu3obpaxenuit. OueHka HUHPOPMALMOHHOTO  00beMa
rpauyuecKux JaHHBIX NP 33JJaHHBIX pa3pelIeHUH U r1yOruHe KOJUPOBaHUS 1BETA.
[[BetoBbie Monenu. BekTtopHoe komupoBanue. Dopmarbl rpadudeckux (aitios.
Tpexmepnas rpaduxa. DpakranbHas rpaduka.Koauposanue 3Byka. OreHka
UHPOPMAIIMOHHOTO 00BEMa 3BYKOBBIX JIaHHBIX MpPH 3aJaHHBIX YacCTOTE
JUCKPETU3ALMU U Pa3psIHOCTH KOJIUPOBAHUS.
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Anrebpa noruku. Ilonstue Bbicka3biBaHHs. Bricka3piBaTenbHble (HOPMBI
(mpeaukatsl). KBaHTOPHI CyIIECTBOBAHUS U BCEOOIHOCTH.
Jlormueckue omnepanuu. TaOmumbsl HCTUHHOCTH. JlorHyeckue BBIPaKEHUS.
Jlornyeckne TtoxzaecTBa. JlOKa3aTeabCTBO JIOTMYECKUX TOXKIECTB C IOMOLIBIO

Ta6J'II/IH HNCTHHHOCTH. Jloruueckue oIrcpannuun 151 orcpanmuun HalJg
MHO>KECTBAMHU.3aKOHBI aJIFe6pI)I JIOTUKH. OKBUBAJICHTHHIC Hpeo6pa30BaHI/151
JOTHYCCKHUX BBIpa}KeHI/Iﬁ. Jlornueckue YpaBHCHUA 151 CHCTCMBbI

ypaBHeHui. Jlornueckue (GyHKIMH. 3aBUCHUMOCTH  KOJHUYECTBA  BO3MOJKHBIX
JOTUYECKUX (PYHKITUH OT KOJWYECTBA apryMEHTOB. [10JTHBIE CHCTEMBI TIOTUYECKHUX
byHKIHiA.

Kanonnueckne  Qgopmbl  mormueckwx  BbIpakeHuid.  CoOBepIIICHHBIC
JU3bIOHKTUBHBIE W KOHBIOHKTHUBHBIE HOpPMaJibHbIE (POPMBI, QJITOPUTMBI HX
MOCTPOCHUS IO TabJIUIlE UCTUHHOCTH.

Jlormyeckue »HIEMEHTHI B cocTaBe KomibioTepa. Tpurrep. Cymmarop.
Mmuoropa3psiaablii cymmarop. IlocTtpoeHne cxeM Ha JIOTMYECKHX 3JIEMEHTax IO
3aJaHHOMY JIOTUYE€CKOMY BBIPAXEHHIO. 3aMUCh JIOTUYECKOTO BBIPAKEHUS IO
JIOTUYECKOM CXEME.

[IpencraBieHue NEIbIX YMCENT B MaMATH KoMiibloTepa. OTpaHUYEHHOCTH
JAIa30Ha YUCEJ IIPU OTPAHMYCHUU KOJMYECTBA pa3psaoB. llepenonnenue
pa3psAHOM ceTkH. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT. JIBOMYHBIM
JTIOTIOJTHUTEIIbHBIN KOJT OTPULIATEIBHBIX YUCET.

[ToObutoBble noruyeckue onepauuu. Jloruyeckui, apupMeTUYECKUd W
nukandeckut  casurd. lludpoBanue ¢ moOMONIBI0O TOOWTOBOW —omepanuu
"uckmoyaromee MJIN".

[IpencraBieHne BEIIECTBEHHBIX YUCEN B MaMSITH KOMIBIOTEpA. 3HAadamias
4acTh W MOPAJOK yucia. Jluana3oH 3HaYeHUN BelleCTBEHHBIX yuces. [Ipobiemsl
XpaHEHHS BEUICCTBEHHBIX YHCEJ, CBSI3aHHBIE C OTPAHUYCHUEM KOJIMYECTBA
pa3psAnoB. BbeInmosHeHWE orepanyii ¢ BEIIECTBEHHBIMHU YHCJIaMH, HAKOIUJICHUE
OImMOOK MPU BBIYUCIICHHSIX.

Teopetnueckne mMmOAXOAbI K OILIGHKE KOJIMYECTBA HH(pOpMaluU. 3aKkoH
annutuBHOCTH MH(Oopmaruu. Dopmyna Xapriau. MHbopManus u BEpOSTHOCTS.
®opwmyna lllennona.

Anroputmbl cxkatus gaHHbIX. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKATHS JAHHBIX C TOTEPSAMH. Y MEHBLICHUE
rIyOuHBI KogupoBaHus 11Beta. OCHOBHBIE Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh mepenauyd JaHHBIX. 3aBUCHMOCTb BPEMEHHM MEPENAYd  OT
MH()OPMAIITMOHHOTO O00BbEMa JIAaHHBIX M XapaKTePUCTUK KaHaja CBs3U. [IpuunHbI
BO3HMKHOBEHHMS OMIMOOK mpu Tmepefadye JAaHHbIX. Konpl, MO3BOJSIOLINE
OOHapyXMBaTh M HCIPABIATh OLIMOKH, BO3HHUKAIOLIME MpPU Mepenadye TaHHBIX.
Paccrosnue Xammunra. KogupoBanue ¢ nopropernrem 6utoB. Koasl XammuHra.

Cucrembl. KOMIIOHEHTHI cHCTEMBI W WX B3auMojehcTBHE. CHUCTEMHBIN
s dext.Ypasnenne kak nHGopMarmoHHbIl mpoiecc. OOpaTHast CBS3b.
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Mopnenu u moaenupoBanue. Lens monenupoBanus. COOTBETCTBUE MOJEIH
MOJICIIUPYEMOMY OOBEKTY WJIM MpOIlecCy, Heu MojaenupoBaHus. dopmanuzaius
MPUKIIAIHBIX 3a]1a4.

[IpeacraBienre pe3ysibTaTOB MOJEIUPOBAHUS B BHUIE, YAOOHOM IS
BOCIPUATHS YesioBeKoM. [ 'paduueckoe npeacTaBieHue JaHHBIX (CXEMbl, TAOJIHIIbI,
rpaduKm).

I'padsl. OcHoBHble noHATUS. Buasl rpados. Onucanue rpadoB ¢ NTOMOUIBIO
MaTpUL] CMEXKHOCTH, BECOBBIX MaTpHUIl, CIHCKOB CMEXHOCTU. Pelienue
ATOPUTMUYECKUX 3aj7]a4, CBSA3aHHBIX C aHaiu3oM TpadoB (MOCTpOeHHE
ONTUMAJIBHOTO MYyTH MEXIy BepIIMHAMHU Tpada, ompeaeseHue KOIMYecTBa
pa3NUYHBIX MyTe MEXAY BEPIIMHAMH OPUEHTUPOBAHHOTO ALUKIMYECKOTO
rpada).

HepeBbsi. bunapuoe naepeBo. [lepeBbs moucka. CrocoObl 00xoaa Jepena.
[TpencraBienue apupMeTHUECKUX BBIPAKEHUN B BUIE AepeBa. [JuckpeTHble Urpbl
JIByX UTPOKOB C MosiHOM uH@opmanueit. [loctpoenne nepesa nepebopa BapHaHTOB,
ONKMCAHKUE CTPATErHH UTPhI B TAOIMUHON (opme. BBIUrpHIITHBIE U TPOUTPHILITHBIE
no3uuuy. Bemrpeimseie crpaternu.CpencTBa  MCKYCCTBEHHOIO  MHTEIUIEKTA.
CepBHCBl MAlIMHHOTO IE€PEBOJA M PACHO3HABAHMS YCTHOW peud. KOrHUTUBHBIE
cepBUChl. MneHTudukanus U TOUCK H300paK€HUHM, pacrno3HaBaHUE JIKLI.
CamooOyuatoniecsi cucTeMbl. VICKYCCTBEHHBIM MHTEIEKT B KOMIIBIOTEPHBIX
urpax. Hcnonb3oBaHWe METOJOB HCKYCCTBEHHOIO HWHTEIEKTa B OOy4YaroIIMX
cuctemax. Mcmonb3oBaHWE  METOJOB  UCKYCCTBEHHOIO  WHTEJIEKTa B
poOoTorexHuke. WHTepHeT Bemed. llepcnekTuBBl pa3BUTHA KOMIIBIOTEPHBIX
WHTEJUIEKTYaJIbHBIX cucTeM. HelipoHHbIE ceTn.

Pazoen 3. Hnghopmauuonnvie mexnonozuu.

TexkctoBwiil mporieccop. PemaktupoBanue u (popmarupoBanue. [IpoBepka
opporpapun u rpammatukud. CpeacTBa MOMCKA U aBTO3AMEHBI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokyMeHThl. CHocku, orjaBieHue. KomnexktuBHas paboTa € JTOKyMEHTaMHU.
HMHCTpyMEHTBI pEeLieH3UpOBaHUsl B TEKCTOBBIX Mpoueccopax. O6nayHble CEpBUCH.
HenoBast mepenucka. Pedepar. IlpaBunma uuTUpOBaHUS UCTOYHUKOB U
opopmieHust Oubmmorpadguueckux ccoutok. OdopMieHUe CIucKa JIUTEPaTypHI.
3HAaKOMCTBO C KOMIIBIOTEPHOW BEPCTKOW TEKCTa. TeXHUYECKUEe CpeACcTBa BBOJIA
Tekcta. CHenuanu3upoBaHHbIE CPEACTBAa PEJAKTUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

Ananu3 nanHbix. OCHOBHBIE 3aJlayM aHAIM3a JIAHHBIX: MPOTHO3UPOBAHMUE,
Kiaccuukanus, Kiactepuzanus, aHaiu3 OTkIoHeHu#. IlocienoBarenbHOCTH
peleHus 3aa4 aHajiu3a JaHHBIX: COOp MEPBUYHBIX JTAHHBIX, OYMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHHE MOJIENH, MpeoOpa3oBaHKe JaHHBIX,
BU3YyaJM3alMsl JAaHHBIX, HHTEpIIpETalus pe3ynbTaToB. IIporpammHeie cpencTtBa u
UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBiIeHUs JaHHBIX. bombliine naHHbIE.
Mamunnoe o0y4yenue. HTeNIeKTyanbHbli aHaIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOINBIO ANEKTPOHHBIX TaOmul. BoruncieHue cymmsl,
CpEIHEro apu(PpMETHUECKOr0, HanOOJBIIErO (HAUMEHBIIET0) 3HAUCHHS IUaIa30Ha.
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Breruucnenne koddduimenta KOppessiiuu BYX pPSAIOB MaHHBIX. [locTpoeHue
CTOJIOYATHIX, JMHEHYAThIX U KPYroBbiX jguarpamm. IlocTpoenue rpadukos
dbynkuuii. [Togbop MuHUM TpeHaa, pelieHne 3a1a4 MPOTrHO3UPOBAHUSI.

YuciieHHOE pelleHre YpPaBHEHHM C TOMOIIBI0 Toa0opa MmapamMmerpa.
OnTuMu3anys Kak MOUCK HAWIYYIIEero peuieHusl B 3alaHHbIX ycioBusx. Llenesas
byHkuus, orpaHuueHus. JlokambHble U TJIOOQJIbHBIA MHHHMYMBI LIE€JIEBOM
bynkuuu. Pemenue 3a1a4 onTUMHA3AIUU C TOMOIIBIO 3JIEKTPOHHBIX TaOJHII.

Oranbl  KOMIBIOTEPHO-MATEMATHYECKOTO  MOJEIUPOBAHUS: IMOCTAHOBKA
3ajaud, pa3paboTKa  MOJEIH, TECTUPOBAHUE  MOJEIH, KOMIIBIOTEPHBIN
DKCIEPUMEHT, aHAJIN3 PE3YJIbTATOB MOACIUPOBAHUSI.

Jluckperuzanus Npu MaTEMaTUYECKOM MOJECIMPOBAHUN HENPEPBIBHBIX
npoueccoB. MogaenupoBanue BHKEHHs. MojenupoBaHre  OHOJOTMYECKHUX
cucTeM. MaremaTudyeckKue  MOJEIM B JKOHOMHUKE.  BbpluucnurenbHbIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

OOpaboTka pe3yiabTaTOB 3KCHEpPUMEHTa. MeToJl HaMMEHBIIUX KBaJpaToB.
O1meHKa YHCIOBBIX MApaMETPOB MOJEIHUPYEMBIX OOBEKTOB M  IPOILECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 10 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHocTHele  Mozmenu.  Meroasl  Monrte-Kapimo.  MMurannoHHOE
MoienarpoBaHue. CUCTEMBI MaCCOBOTO OOCITYKMBaHMSL.

Tabnuunble (pensiMoHHbIE) 0a3bl JaHHBIX. Tabiuua - MpeAcTaBICHHE
cBelleHHi 00 OMHOTHMHHBEIX 0O0BekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
rotoBoil 0a3oil ngaHHBIX. 3amojgHeHWe Oa3bl JaHHBIX. llowck, copTUpoBKa u
bunbpTpanys IaHHBIX. 3ampochl Ha BBIOOPKY JAHHBIX. 3alpoOChl C MapaMETPaMHU.
Boruncnsiembie monst B 3anpocax.MHorotabinuHbie 0a3bl AaHHBIX. THUIbl CBA3EH
Mexay Tabnuuamu. Baemnuid knrod. LlenmocTHOCTh 0a3bl AaHHBIX. 3ampochl K
MHOTOTa0IMYHBIM Oa3aM JaHHBIX.

Nurepuer-npuwinoxenus. [lonsatne 0 cepBEepHOM U KIMEHTCKOM YaCTAX
caiita. TexHosorusi "KJIMEHT - cepBep', ee JOCTOMHCTBA U HeAOCTaTKU. OCHOBBI
sspika HTML wu xackagueix Ttabmuny crwiedd (CSS). Cuenapuum Ha  sI3bIKE
JavaScript. ®opmbl Ha BeOCcTpaHUILE.

Pa3memienue Be6-caiiToB. Ycimyra xoctuHra. 3arpyska (aiioB Ha Cailr.

BBon m3o00paskeHnii ¢ MCMOJIb30BAHUEM PA3MYHBIX HH(PPOBBIX YCTPOUCTB
(uudpoBbIX (PoToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB U JPYrUX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. McnpaBienue
nepcnektuBbl. ['mcrorpamma. Koppekuusi  ypoBHEH, KOppeKuus IBETa.
OOecuBeurBaHUE I1BETHBIX H300pakeHu. Perymnb. Pabora ¢ obOmactsamu.
OUIIBTPHL.

MHuorocnoiinbie n3o0paxenusi. TekctoBesie ciaou. Macka cnosa. Kanansl.
Coxpanenue BbiaeneHHoOW oOnactu. [lonroroBka mimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bexropnas rpaduka. [Ipumutusel. U3MeHeHne nopsiaka 31eMeHTOB.
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BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusbie. @opmatsl
BEKTOPHBIX PHUCYHKOB. lcronp30BaHME KOHTYpOB. BekTopu3zanus pacTpOBBIX
HN300paKEHUM.

[IpyHIMIOBI TOCTPOEHUST W PENAKTUPOBAHMS TPEXMEPHBIX MOJIEIIEH.
Cerounble Monenu. Marepuansl. MoenupoBaHHE HWCTOYHUKOB OCBEILICHHUS.
Kamepol. AnautuBHble TexHonoruud (3D-mpuntepsl). [loHsiTHe 0 BHUpTyalibHOU
pEaNbHOCTH U JONIOJIHEHHOM pPEAIbBHOCTH.

Pazoen 4. Anzopummot u npozpammuposanue

Omnpenenenre BO3MOXKHBIX Pe3yJbTaTOB PaOOTHI MPOCTEUIINX AJITOPUTMOB
YIOPABJICHHUS] HCIIOTHUTEISIMU W BBIYMCIUTEIBHBIX alropuTMoB. OrpeneieHue
UCXOAHBIX TAHHBIX, PU KOTOPHIX aJTOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

DTarnbl pemeHus 3a1a4 Ha KoMmnbeiotepe. MHCTpyMeHTanbHbIE CPENCTBA:

TPAHCIATOP, OTIAAYUK, NPO(UIMPOBIIUK. KoMnuisius u uHTEpHpeTauus
nporpamMm. BupTyanpHble MalllUHBI.

WuTerpupoBanHas cpena pa3paboTkd. MeToabl OTIAaJKU  MPOrPaMM.
Hcnonp3oBaHue TpaccUpoBOYHBIX Tabmul. Otinanounbiii BeiBoA. [lomarosoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUI IEPEMEHHBIX.

SA3pik  mporpammupoBanus (Python, Java, C++, C#). Tumnbl naHHBIX:
LIEJIOYUCIICHHBIE, BEIIECTBEHHBIC, CHUMBOJIBHBIE, JIOTHUECKHE. BeTBieHus.
Cnoxuble ycinoBus. Iluknel ¢ ycimoBueM. [LlUMKiael 1O IEpEMEHHOM.
B3auMo3aMeHsIeMOCTh ~ pa3lMYHbIX  BUAOB  IUKJIOB. HBapuaHT UHMKIIA.
CocTraBneHue 1IUKIAa C HMCIOJIb30BAaHUEM 3apaHee OMNPENEICHHOr0 WHBapUaHTa
LUKJIA.

JIoKyMEeHTHpOBaHUE porpamm. Hcnonb3zoBanue KOMMEHTapHEB.
[ToaroToBKa onvcaHusi IPOrpaMMbl U HHCTPYKIIUH JJIs TTOJIb30BATENS.

AnropuTMbl 00paOOTKM HAaTypajbHBIX YUCEN, 3alIMCAHHBIX B MO3UIIMOHHBIX
CUCTEMax CYMCIICHUs: pa3OuMeHue 3amucu 4ucia Ha OTAeNbHbIe LUQPHI,
HaxXOoXJE€HWE CYMMbl M Tpou3BeneHUs ULudp, HAXOXKACHHE MaKCUMaIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxosJieHne Bcex MpOCTBIX YMCeN B 33JlaHHOM jauana3oHe. [Ipeacrasnenue
yyclia B BUI€ HaOOpa MPOCThIX COMHOXKUTENEH. ANropuT™M OBICTPOTO BO3BEACHUS
B CTEIICHb.

OOpaboTka maHHBIX, XpaHsmmxcs B (daiinax. TeKcToBbIE W JBOUYHBIC
daiinel.  daitnoBeie niepeMeHHbie ((aitoBeie ykazarenu). Urenue u3 aiina.
3anuck B (aii.

Pa3buenune 3amaum Ha mnoazagaud. llogmporpammel  (mpoueAypsl U
¢bynkuun). Pekypcus. PexkypcuBHble 00BeKThl ((pakransl). PexkypcuBHbIE
npouenypbl U GpyHkuuu. Mcnosib3oBaHue cTeka Uisi OpraHU3aluyd PEKYpPCHUBHBIX
BBI30BOB.

Hcnonp3oBaHne CcTaHAapTHOM OMOIMOTEKH S3bIKa MPOTPAMMHUPOBAHUS.
[Tonkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MopaynbHBIN IPUHIMI TOCTPOEHHUS IPOrPAMM.

Yucnennsle Meronbl. TouHoe W TpUOIMKEHHOE pEUICHHsS 3ajayu.
YucneHHble METOBI PELICHHs YPaBHEHUI: METO] Tiepedopa, METO T TTOJIOBUHHOTO
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nenenus. [IpubnuxeHHOE BBIUMCICHUE JJIMH KPHUBBIX. BBIYHCIICHHME IUTONIANeH
buryp ¢ TOMOIIBIO YHUCIEHHBIX METOAOB (METOJ MNPSIMOYTOJIbLHUKOB, METOJ
Tpaneunii). Ilouck wmakcumyma (MUHUMyMa) (QYHKIMH OJHOM TIepeMEHHOMU
METOJ/IOM MOJIOBUHHOTO JICJICHHUSI.

OOpaboTka CHUMBOJIBHBIX JIaHHBIX. BcTpoeHHble  (QYHKIMHM  SI3bIKA
POrpaMMUPOBAHUS AJi1 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: TMOJCYET KOJIMYECTBA IMOSBJIEHUNH CHMBOJIa B CTPOKE,
pa3OueHrne CTPOKM Ha CJIOBA MO MPOOETHHBIM CHMBOJIAM, TIOUCK IOJACTPOKHU
BHYTPH JAHHOW CTPOKHM, 3aM€Ha HAWJECHHOW MOACTPOKH Ha JPYLYIO CTPOKY.
['eHepanus BceX CIOB B HEKOTOPOM aiihaBUTE, YIOBIETBOPSIONIUX 3aJaHHBIM
orpanuueHusiM. [IpeoOpazoBanue unciia B CHMBOJIBHYIO CTPOKY U OOpATHO.

MaccuBel M NOOCJIEOOBATEIBbHOCTH 4YHCEN. BpIUUCiIeHrne 0000IEHHBIX
XapaKTePUCTHUK JIEMEHTOB MAaCCUBA WJIM YUCJIOBOM MOCIEA0BATEILHOCTH (CYMMBI,
MPOU3BEJCHUS, CPEIHEro apuMEeTUYECKOro, MUHUMAJILHOTO M MaKCHMAaJbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIUX 3aJ[aHHOMY YCIIOBHIO).
JInHENHBIN MOUCK 3aJaHHOTO 3HAYCHHS B MACCUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocTeie METOIBI COPTUPOBKH (METOT
my3bIpbKa, METOJl BbIOOpa, COPTHUpOBKa BcTaBkamu). COpPTUPOBKA CIUSHUEM.
brictpas coptupoBka wmaccuBa (anroput™m Quicksort). JIBOMYHBIN TIOUCK B
OTCOPTUPOBAHHOM MACCHUBE.

JIBymepHble MacCHBBI (MAaTpUlbl). AJNTOPUTMBI OOpPabOTKH JIBYMEPHBIX
MaCCHBOB: 3aMOJHEHUE ABYMEPHOTO YHCIOBOTO MAacCHBA MO 3aJJaHHBIM MpaBUjIaM,
MOUCK DJIEMEHTa B JBYMEPHOM MACCHBE, BHIUYUCIICHNE MAaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JIBYMEPHOTO MACCHBa, IEPECTaHOBKA CTPOK U CTOJOIIOB
JIBYMEpPHOT'O MacCHBa.

dopMmanmuzauuss  NOHATHUA — anroputMa. MammHa  TeropuHra  kax
YHUBEpCaJIbHasA MOJIeJIb BbrunciieHuil. Te3uc Yepua-TrropuHra.

OreHka CI0KHOCTH BbhIUMCIeHUN. Bpemst paboThl 1 00beM HCIIOJIb3yeMOn
naMATH, WX 3aBUCUMOCTb OT pa3Mepa HUCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOW CJIIOKHOCTH  aJrOPUTMOB. AJTOPUTMBI  NOJMHOMHUAIBHOU
cinoxxHoctd. [lepebopubie anroputmbsl. IlpuMepsl pa3iaMyYHBIX —aJITOPUTMOB
peleHns OHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IIMYHYIO CIIOKHOCTb.

[Tonck mpoOCTHIX 4YMCEN B 3aJaHHOM JHMANa30HE C IMOMONIbIO AJITOPUTMAa
"pemiero IpaTocdena".

MHoropa3psiaHbie Leable Yucia, 3a1a4u JUIMHHON apu(METUKH.

CnoBapu (accolMaTHBHBIE MAcCCHUBBI, OTOOpa)xeHus). XdII-TaOJUIbI.
[TocTpoenue angpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJaHHOTO TEKCTa.

Creku. AHaiu3 MNPaBWIBHOCTH CKOOOYHOTO BhIpaXeHUs. BpruncieHue
apu(pMETHYECKOTO BHIPAXKEHUS, 3aMTMCAHHOTO B MOCTPUKCHON (hopMme.

Ouepenu. Mcnosnb3oBaHUE OYEpEaH 111 BDEMEHHOIO XPAaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. [locTtpoeHne MHHHMAaTbLHOTO OCTOBHOTO JEpeBa
B3BEIICHHOTO CBSI3HOTO HEOpHEHTHpoBaHHOTO rpada. KomnyecTBo pa3ianyuHbIX
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nyTeld MeXAy BEepIIMHAMU OPUEHTHPOBAHHOTO AIlMKIMYECKOro rpada. Aaroputm
JleKCTpHI.

JlepeBbs. Peanuzanus nepeBa ¢ MOMONIIBIO CChUIOYHBIX CTPYKTYP. J{BOMYHbIE
(bunapubie) aepeBbs. [locTpoeHue nepeBa Mg 3aJaHHOTO apU(DMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbl 00xoja aepeBa. Mcnonb3oBaHue creka U
ouepeau 11t 00Xo/1a JepeBa.

JluHamMu4eckoe MpOorpaMMHpPOBaHUE KaK METOJ pEIIeHUs 3aJad ¢
COXpPaHEHUEM MPOMEKYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOIIBIO
JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIIHH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHMHU3ALUU.

[TonsiTrie 00 0OBEKTHO-OPUEHTUPOBAHHOM MporpaMMupoBaHui. OOBEKTHI U
kjaccbl. CBOMCTBa U METO/bl O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO IOJXOJA.
Wukarncynsauus, HacieJ0BaHue, TOJIUMOp(hU3M.

Cpenbl ObicTpoli pa3zpaboTku mnporpamm. lIpoextupoBanue wunrtepdeiica
nosib3oBaTenst.  Vcronp30BaHWE TOTOBBIX — YNPABISEMBIX  3JIEMEHTOB  JUIA
NOCTpPOEHUs1 uHTepderica.

O0630p  s3bIKOB  mporpammupoBaHusi. IlonstTne o  mapaaurmax
IIPOrpaMMUPOBAHMUS.

Ilpogpeccuonanvrnoe-opuenmuposannoe cooepricanue

Pazoen 3. Hnghopmauuonnvie mexnonozuu.

TexkctoBwiil mporieccop. PemaktupoBanue u popmarupoBanue. [IpoBepka
opdorpadun u rpammatukud. CpencTBa TNOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  ctuneil.  CTpyKTypUpOBaHHBIE — TEKCTOBBIE
nokyMeHTbl. CHoOckM, ornaBienue. KosuiekTuBHas paboTa ¢ JOKyMEHTaMH.
NHCTpyMEHTBI pElEeH3UPOBaHUS B TEKCTOBBIX Mpoueccopax. O0ayHble CEpBUCHI.
HenoBas mnepenucka. Pedepar. IlpaBuna uuTUpOBaHUS UCTOYHUKOB U
oopmieHust Oubnmmorpaguueckux ccpuiok. OdopMieHue CrucKka JIUTepaTyphl.
3HAaKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TEKCTa. TeXHHUECKHE CpeIcTBa BBOJA
Tekcta. CHenuanu3supoBaHHBIE CPEACTBA PEJAKTHUPOBAHUS MAaTEMaTHUYECKHX
TEKCTOB.

AHnanu3 naHHbIX. OCHOBHBIE 3aJa4M aHAIM3a JAHHBIX: IPOTHO3UPOBAHME,
KJacCUpUKalus, KiacTepusalus, aHaiu3 oTkiIoHeHuil. IlocinenoBarenbHOCTD
pelieHus 3aa4 aHaiu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUYMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHKe JaHHBIX,
BU3YyallM3allisl JAHHBIX, MHTEpIIpeTalusl pe3ynbTaToB. [IporpammHubie cpencTtBa u
MHTEPHET-CEPBUCHI AJi1 00paOOTKU M MPEACTABICHUS NaHHbIX. bosbliue naHHbIE.
MamunHoe o0yuenue. HTemekTyanbHblil aHaIU3 TaHHbIX.

AHanu3 AaHHBIX C MOMOILBIO 3JIEKTPOHHBIX Ta0nHll. BbluncieHne cymmbl,
CpEIHEro apu(PpMETHUECKOr0, HanOOJBIIErO (HAUMEHBIIET0) 3HAUCHHS IUaa30Ha.
Breruncnenne koad@uumeHta KOppensuuu IBYX pAnoB naHHBIX. [loctpoenue
CTOJOYATHIX, JHMHEWYATBIX W KpYyroBbiX auarpamm. lloctpoenue rpaduxos
¢bynkuuii. [TlogOop auHUM TpeH[a, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.
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YucneHHoe pelleHWe ypaBHEHHMH C TIOMOMIbIO Toa0Opa mapamerpa.
OnTuMu3anys Kak MOUCK HAWIYYIEero pelieHUs B 3aJaHHBIX ycioBusix. LleneBas
byHkuus, orpanuueHus. JlokaapHble H TJIOOATBHBIH MHUHHUMYMBI IIEJI€BOM
dbynkuuu. Pemmenue 3a1a4 oNTUMHA3AIUU C TOMOIIBIO 3JIEKTPOHHBIX TaOJHII.

OTanbkl KOMIBIOTEPHO-MATEMATUYECKOTO MOJEIHMPOBAHUSA: IMOCTAaHOBKA
3ajlayu, pa3paboTka  MOJENH, TECTUPOBAaHUE  MOJEIH, KOMIIbIOTEPHBIN
DKCIEPUMEHT, aHAJIN3 PE3YJIbTATOB MOACIUPOBAHUS.

Jluckpernzanuss MpA MATEMATHYECKOM MOJICIIMPOBAHUN HEMPEPBIBHBIX
npoueccoB. MogaenupoBanue BHKEHHs. MojenupoBaHue  OHOJOTMYECKHX
cucteM. MaremMatuyeckue  MOJAENM B OKOHOMHMKE.  BplunciauTenbHbIC
AKCIIEPUMEHTHI C MOJICIISIMHU.

O6paboTka pe3ysbTaTOB JKCIEpUMEHTa. MeToJl HaMMEHBIIUX KBaJpaTOB.
OneHKka 4YHCJIOBBIX TApPaMETPOB MOJCIUPYEMBIX OOBEKTOB M  MPOIECCOB.
BoccraHoBieHre 3aBUCUMOCTEN 110 pe3yJIbTaTaM 3KCIIEPUMEHTA.

BepostHoctaeie  Momenu. Mertoaslt  Monte-Kapno.  MmurannonHoe
MojenrpoBanue. CUCTEMbI MaCCOBOTO OOCITYKUBaHUS.

Tabnuuneie (pensiiioHHble) 0a3bl JaHHBIX. Tabiuia - MpeAcTaBICHHE
cBeneHnii 00 OmHOTHUHIHBIX 00BekTax. Iloie, 3amuch. Kimrou Tabmunel. Padora c
roToBoil 0a3oif nMaHHBIX. 3amojHeHue Oa3bl JaHHBIX. [lowWck, copTUpoBKa U
bunbTpanus TaHHBIX. 3apoChl Ha BBIOOPKY JaHHBIX. 3alpOChl C MapaMeTpamu.
Brruucnsemsie mosisi B 3anpocax.MHorotadinuHbie 0a3bl TaHHBIX. THUIBI CBs3eH
Mexay Tabnuuamu. Braemnwuid knrod. LlenmocTHOCTh 0a3bl AaHHBIX. 3ampochl K
MHOT'OTa0JIMYHBIM 0a3aM JaHHBIX.

NurepHer-npunoxenus. [loHstue o0 cepBepHOM M KIHMEHTCKOM 4YacTAX
caira. TexHonorua "KIMEHT - cepBep', €e JTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI
sspika HTML wu xackagueix Ttabmuny crwieid (CSS). Cuenapuum Ha  SI3bIKE
JavaScript. ®opmbl Ha BeOCcTpaHUILE.

Pasmenienune Be6-caittoB. Ycayra xoctuHra. 3arpyska ¢aioB Ha CailT.

BBoa m3o0pakeHnii ¢ MCMOJIb30BAHUEM PA3TMYHBIX MU(PPOBHIX YCTPONCTB
(mudpoBeIX (poToanmapaToB U MHKPOCKOIIOB, BUIEOKAMEp, CKAHEPOB M JIPYTUX
yctpoiictB). ['padmueckuii penaktop. Pazpemenue. Kaapuposanue. Mcnpasienue
nepcnekTuBbl. ['mcrorpamma. Koppekuuss  ypoBHEM, KOppeKUus  IBETa.
OOecuBeurBaHUE I1BETHBIX U300pakeHui. Perymb. Pabora ¢ obGmactsamu.
OUIIBTPHL.

Mpuorocnoiiabie n3o0paxenusi. TekctoBeie ciaou. Macka cnosa. Kanansl.
Coxpanenue BbifeneHHON obOsiactu. [loaroToBKa WITIOCTpAlMil 1Ji BeO-CalTOB.
AHHUMHPOBaHHBIE N300paKEHUSI.

Bekropnas rpaduka. [IpumutuBsl. MI3MeHeHue nopsiaka 31eMeHTOB.

BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusbsie. @opmartsl
BEKTOPHBIX PHUCYHKOB. lcmosib30BaHue KOHTYpOB. Bekropuszanusi pacTpOBBIX
U300paKeHHI.

[IpyHIMOBI TOCTPOEHUS W PENAKTUPOBAHMS TPEXMEPHBIX MOJIEIIEH.
Cerounble Mojnenu. Marepuansl. MojenupoBaHHE€ HWCTOYHUKOB OCBEILICHHUS.
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Kamepsl. AnautuBnbie TexHosioruu (3D-npuntepsl). [loHaTtne o BUpTyanbHOU
PEaIbHOCTH U JOTIOJHEHHOM PEaJIbHOCTH.

Pa3zoen 4. Anzopummot u npozpammuposanue

Omnpenenenre BO3MOXKHBIX Pe3YyJIbTaTOB PabOTHl MPOCTEUIINX AITOPUTMOB
YIPABJIICHUS HCIIOJIHUTEISIMU WU BBIYMCIHATEIBHBIX anroputmoB. OmpexneneHue
UCXOJHBIX JAaHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Orarsl peneHus 3a1ad Ha KoMIbloTepe. THCTpyMEHTalbHbIE CPEACTBA:

TPAHCIATOP, OTIAAMYUK, TPOGUIHPOBIIMK. KOMIUISAIMS U UHTEpIpeTanus
nporpamMm. BupTyanbHble MalllUHBI.

WNurerpupoBanHasg cpeaa pa3pabOTKM. MeToapl OTIaJKd OPOrpPaMM.
Hcnonb3oBanue TpaccupoBOuUHbIX Tabmun. OTtiagounbii BbeiBOA. [lomarosoe
BBITIOJIHEHNE NTPOTrpaMMebl. Toukn octaHoBa. [IpocMoTp 3HaUeHUI IEPEMEHHBIX.

A3pik  mporpammupoBanus (Python, Java, C++, C#). Tumbel naHHBIX:
LIEJIOYMCIICHHBIE, BEIECTBEHHBIC, CHUMBOJIBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxuble ycinoBus. Iluknel ¢ ycinoBueM. [LlUMKiael 1O IEpEeMEHHOM.
B3auMo3aMeHSI€EMOCTh  pa3IMYHBIX  BUAOB  IMKJIOB. HBapumaHT UIHUKIIA.
CocraBineHue 1UKIA C HUCIOJB30BAHUEM 3apaHEe OIPENEICHHOTO WHBApUAHTA
LUKJIA.

JIOKyMEHTHpPOBaHUE IIpOrpamm. Hcnonb3oBanue KOMMEHTApHEB.
[ToaroToBKa onvcaHusl IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

AnropuTMbl 00pabOTKM HAaTypajbHbIX YUCEN, 3alIMCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30HeHue 3alucd 4Yucia Ha OTAENbHbIE LHQPHI,
HaxXOXXJEHUE CYMMbl W TpOU3BeIEHUS UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MuUHUMAaBHOW) UG PHI.

HaxosieHne Bcex MpoCThIX YMCEN B 33JlaHHOM jauana3one. [Ipeacrasnenue
Yyucia B BUJIE HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOrO BO3BEIECHUS
B CTEIICHb.

OOpaboTka maHHBIX, XpaHsAmmxcsa B (daiinax. TeKcToBble W JTBOWYHBIC
daiinel. daitnoBbie nepeMenHbie ((aitioBbie ykazatenu). Urenue u3 daina.
3anucek B (ai.

Pa3Ouenne 3amaun Ha mnonazanaun. [loamporpammbl (mpoueaypsl U
dbynkuun). Pekypcus. PexypcuBHble 00BekTHl ((pakTanbl). PexkypcuBHbIE
npoueaypsl U QyHkuuu. Mcnonp3oBaHue creka JUisi OpraHu3alid PeKypPCHUBHBIX
BBI30BOB.

Hcnonbs3oBanue cTaHgapTHOW OUOIMOTEKH S3bIKa IPOrPAMMHUPOBAHMS.
[MoaxatoueHne  OMONMOTEK  MOANPOTrpPaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MoaynpHBINA IPUHIAI IOCTPOEHUS POTPAMM.

Uucnennble MeTonbl. ToyHOEe U TPUOMMKEHHOE pElIeHUs] 3aJadd.
YuclieHHbIE METOJIbI PEIICHUs] YpaBHEHUI: METOJ rnepedopa, METO] TOJIOBUHHOTO
nenenus. [IpuOnmxkeHHOe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ MOMOULIBI0 YHCIEHHBIX METOAOB (METOJ NPSAMOYTOJbHUKOB, METOJ
Tpaneuuii). Ilonck makcumyma (MuHUMYMa) (YHKIMKA OJHOM MepeMeHHOU
METO/I0M MTOJIOBUHHOIO JIEJEHMUS.
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OOpaboTka CHMBOJBHBIX JIaHHBIX. BcTpoeHHble  (GYHKIMH  sI3bIKa
MIPOTPpaMMHUPOBAHUS JIJIT 0OOPaOOTKH CHUMBOJBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CHMBOJIbHBIX CTPOK: IIOJICYET KOJIMYECTBA TMOSIBJICHUM CHMBOJAa B CTpOKE,
pa3OueHne CTPOKM Ha CJIOBa IO MPOOEIBHBIM CHMBOJAM, IOUCK TOJICTPOKH
BHYTPM JAHHOW CTpPOKHM, 3aM€Ha HAaWJEHHOW MOACTPOKH Ha JAPYIYIO CTPOKY.
['eHeparuss Bcex CJIOB B HEKOTOPOM ayipaBUTE, YIOBJICTBOPSIONINX 3aJaHHBIM
orpannueHusiM. [IpeoOpazoBanue urciia B CHMBOJIBHYIO CTPOKY UM 0OpaTHO.

MaccuBbel ¥ TIOCJICAOBATEIBHOCTH 4YHCEl. Bpraucienne o0000MIEHHBIX
XapaKTePUCTHUK 3JIEMEHTOB MACCUBA WJIM YUCJIOBOU MOCIEA0BATEILHOCTH (CYMMBI,
MIPOU3BEICHUS, CPEIHEr0 apuMETUIECKOr0, MUHUMAJILHOTO M MaKCHMAaJhLHOTO
AJIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIONIUX 33JaHHOMY YCJIOBHIO).
JIMHENHBIN NONUCK 3aJJaHHOTO 3HAUEHHUS B MACCHUBE.

CopTupoBKa 0JHOMEpPHOTO MaccuBa. [IpocTbie METOBI COPTUPOBKU (METOJT
mMy3bIpbKa, METOJ BBIOOpa, COpTUpOBKa BcTaBKamu). COPTHUPOBKA CIHSHHUEM.
brictpas coptupoBka wmaccuBa (anroput™m Quicksort). JIBOMYHBIM TMOHUCK B
OTCOPTUPOBAHHOM MACCHBE.

JIByMepHbIe MacCUBBI (MaTpuIllbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MAaCCHBOB: 3aM0JIHCHUE ABYMEPHOTO YHCJIOBOTO MAacCUBA 10 3aJJaHHBIM MPABUJIAM,
MOMCK 3JIEMEHTa B JBYMEPHOM MAacCHBE, BBIYMCICHHE MaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JIByMEPHOTO MAacCHBa, I€PECTAaHOBKA CTPOK W CTOJOIIOB
JIBYMEpPHOT'O MacCHBa.

Qopmanuzauus  NOHATHUSA  anroputMa. MammHa  TeropuHra  kax
YHUBEpCcaJIbHas MOZENb BeruncieHui. Tezuc Yepua-TrropuHra.

OueHka CI0KHOCTH BblUMCIeHUH. Bpemst paboTbl U 00beM MCHOJIB3YyEMOM
naMaTd, WX 3aBUCUMOCTb OT pa3Mepa HUCXOJIHbIX JaHHbIX. OlleHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJrOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAIBHOU
cinoxxHoctd. [lepebopuble anroputmbsl. llpuMepsl pa3iaMyYHBIX —aAJITOPUTMOB
pELIEHNs OJHOM 3a7a4l, KOTOPbIE UMEIOT PA3JIMYHYIO CJIOKHOCTb.

ITouck mpoOCTHIX yuceNn B 3aJaHHOM JIMANA30HE C IOMOILBIO AIrOpUTMa
"pemiero DpaTocdena".

MHoropa3psiaHble 1eible YUCIia, 3a7a4i JJIMHHOW apu(pMETHKH.

CrnoBapu (accolMaTUBHBIC MACCHBBI, OTOOpa»X€HUs). XANI-TaOIUIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Creku. AHaiu3 MNPaBWIBHOCTH CKOOOYHOTO BbIpaXeHUs. BpruncieHnue
apu(PMETUYECKOTO BbIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOUN PopMme.

Ouepenu. Mcnonb3oBaHue ouepean Il BpEMEHHOTO XpaHEHUs JaHHBIX.

Anroputmbl Ha rpadax. IlocTpoeHne MHHMMAaJIBHOIO OCTOBHOIO JI€peBa
B3BEUICHHOTO CBS3HOIrO HEOpUeHTHUpoBaHHOro rpacda. KomudecTBo pazinyHbIX
nyTeld MeXay BepIIMHAMU OPUEHTUPOBAHHOTO AIMKIMYECKOTO rpada. AIroputm
JIeHKCTpBHI.

JlepeBbs. Peanuzanus nepesa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYD. JBonuHbIE
(Ounapubie) aepeBbs. [locTpoeHue pgepeBa sl 3aJaHHOTO apuU(PMETHUECKOTO
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BbIpakeHHUs. PekypcuBHbIe anropuTMbl 00xoja aepeBa. Mcnonp3oBaHue creka u
ouepeau At 00X0/a AepeBa.

JluHaMu4eckoe MNpOrpaMMHUPOBAHME KaK METOA PpEUIeHUs 3a1ad  C
COXPAaHEHUEM IPOMEKYTOUHBIX PE3YJIbTAaTOB. 3aJaud, pelIaeMble C MOMOILIbBIO
JMHAMUYECKOTO TPOTPaMMHUPOBAHMs: BBIYUCIEHHUE PEKYPCUBHBIX (DYHKIUH,
MOJICUET KOJMYECTBA BAPUAHTOB, 3a/1a4H ONITUMHU3AIIHH.

[TonsiTe 00 0OBEKTHO-OPUEHTUPOBAHHOM ITPOrpaMMUpoBaHUU. OOBEKTHI U
kiaccel. CBOHMCTBAa M MeTONbI 00bEeKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAIHU3.
PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOTO MOAXOJA.
Wukarncynsuus, HacleJOBaHHEe, TOJTUMOP(DU3M.

Cpenbl OpicTpoii pa3zpaboTku mporpamm. l[IpoextupoBanue wunrtepdeiica
nonp3oBarens. Mcmonp30BaHME TOTOBBIX — YOPABISEMBIX — DJIEMEHTOB IS
OCTpoeHUsI uHTEep(deiica.

O0630p  s3bikOB  mporpammupoBaHus.  [loHstme o  mapagurmax
IPOrpaMMHUPOBAHUS.
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4. TemaTn4yeckoe MJIAHMPOBAHUE, B TOM YHCJIE € y4eTOM padoueil MporpaMMbl BOCIIUTAHUS ¢ YKa3aHUEM KOJNYeCTBA
4acoB, OTBOJAMMBIX HA OCBOEHME KAXK/IA0M TeMbl yueOHoro npeamera « Mugopmaruka»

Ne

IL.II.

Tema 3agaTusa

Komnue
CTBO
4acoB

B Tom uncie

JImuyHOCTHBIE PE3YIbTATHI

T3

113

K

CP

Pa3nea 1. ludgpoBasi r(paMOTHOCTH

23

10

6

3

TpeboBaHus TEXHUKH O€30IIACHOCTH U TUTHEHBI IPU paboOTe ¢ KOMIIbIOTEPAMU
U IPYTMMH KOMIIOHEHTaMH IH(POBOTO OKPY>KEHUSI.

2

2

[TpuHIHIBT pabOTHl KOMIBIOTEPOBU KOMITBIOTEPHBIX CHCTEM. APXUTEKTypa
¢on Heilimana. ABTOMATHYECKOE BBINOJIHEHUE MPOIPAMMbI IPOIIECCOPOM.
OnepatuBHas, MOCTOSHHAS W JOJTOBpeMeHHas mamsaTh. OOMEH NaHHBIMH C
nomoinplo muH. KoHTpoiuiepsl BHemHuX yctpoiictB. [IpsiMoit moctyn K
namMsaTd.OCHOBHBIE TEHICHIIMM PAa3BUTHS KOMITBIOTCPHBIX TEXHOJIOTHH.
[MapannenbHbie BBIUUCIICHHUSI. MHorormporeccopHbie CHCTEMBI.
CynepkoMmbroTepsl. PactipeieiecHHbIE  BBIYMUCIMTEIBHBIE  CHCTEMBI U
0o0paboTka OoybIIUX AaHHBIX. MOOMIbHBIE U(POBBIE YCTPOICTBA U UX POJIb
B KOMMYHHKAIUSX. BCTpOEHHBIE KOMITBIOTEPHL.. MUKPOKOHTPOJUIEPHI.
Pob6oTusnpoBaHHbIe MPOU3BOJICTBA.

[IporpaMMHOe oOecrieueHne KOMITbIOTEPOB U KOMITBIOTEPHBIX CUCTEM. Buabl
IIPOrpaMMHOro o0ecreyeHus 1 uxX HazHayeHue. OCOOEHHOCTH MPOrpaMMHOIO
oOecnieueHnss MOOUIBHBIX YycTpoiicTB.IlapannensHoe mnporpaMMupOBaHUE.
CuctemHoe nporpammHoe oOecrnieueHue. OmnepaluoHHas CUCTeMA. Y TUIIMTHI.
HpaiiBepbl ycTpouicTB. HMHCTaUIsIUUs W JEUHCTALISALMUS MPOrPAMMHOIO
obecnieuenus.@aiinoBas cucrema. [IpuHIMIIBI pa3MelleHuss U MMEHOBAaHHUS
¢aiinos B joaroppemeHHor namsTH. [1laGnousl 1u1st onucanus rpynm ¢anios.

[IporpamMmmHoe obecnieueHue. JIluneH3npoBaHue MPOrpaMMHOTO oOecTeyeHus
u 1udpoBeIX pecypcoB. IlpompuerapHoe u CcBOOOAHOE MPOrPAMMHOE
obecnieuenne. Kommepueckoe UM HEKOMMEPUECKOE  HCIOJIh30BAaHUE
MporpaMMHOTO oOecrieueHuss W IHUGPOBBIX pecypcoB. OTBETCTBEHHOCTb,
yCTaHaBJIMBaeMasi  3aKOHOJATenbCTBOM  Poccuiickonn  @Depepanuu  3a

JII1-JII1 8
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HEMPAaBOMEPHOE HCIOJIb30BAHUE MPOrPAaMMHOr0 obecneueHus: U IH(pOBHIX
pecypcoB.

[IpyHIMIIBI TOCTPOEHMS U alIapaTHble KOMIIOHEHTH KOMIIBIOTEPHBIX CETEH.
CereBbie mnporokosibl. Cerb WMuTepHer. Anpecanus B cetu HHTepHeET.
[Iporokoinsr cteka TCP/IP. Cucrema nomennsix umeH.Pa3nenenue IP-cetn Ha
MOACETH C IMOMOIIBID Macok mnojcereid. CeTeBoe aAMUHUCTPUPOBAHHME.
ITonyuyenue TaHHBIX O CETEBBIX HACTPOMKax KoMIbIOTepa. [IpoBepka Hanmuns
CBA3M C y3J10M ceTu. OnpeeneHre MapuipyTa ABUKEHUS MTAKETOB.

Bunet  gestensHoctn B cetu  HMutepHer.  CepBucsl  MuTepHera.
I'eonndopmanmonple CUCTEMBI. [ €0JIOKAIIMOHHBIE CEPBUCHI  PEATLHOTO
BpEMEHH (Hampumep, JOKalus MOOWIbHBIX TeledOHOB, OMpeeeHue
3arpy’k€HHOCTH  aBTOMAarucTpajieil), HMHTEPHET-TOProBiid, OpPOHUPOBAaHUE
OWIeTOB U TOCTUHUIL.I'OCYJapCTBEHHBIE JJIEKTPOHHBIE CEPBUCHI U YCIYTH.
ConuanbHble CETH - OpraHu3alus KOJIJIEKTUBHOTO B3aUMOJCHCTBUS U oOMEHa
nanHbiMU. CeTeBOM STUKET: MpaBWiia MOBEACHUS B KHOEPHPOCTPAHCTBE.
[Ipobnema  TMOMIMHHOCTH  TOJy4YeHHOW — WHPopMmauuu.  OTKpHITHIE
o0pa3oBaTeNbHbIE PECYPCHI.

TexHOreHHble M SKOHOMMYECKHE YIpO3bl, CBS3aHHBIE C MCIIOJIb30BAaHUEM
MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TexHonorud. OOmme mnpoOiaeMbl
3amuThl HHGopMauu U HHGOpMaIMOHHON Oe3omacHocTU. CpeAcTBa 3aIIUThI
uH(pOpMaIUU B KOMITbIOTEPAX, KOMITBIOTEPHBIX CETAX M aBTOMATU3UPOBAHHBIX
nH(popMallMOHHBIX cucTemax. [IpaBoBoe oOecneueHre HHPOPMAIMOHHOMN
0€30aCHOCTH.

IIpenorepaienue HECaHKLMOHUPOBAHHOTO JocTyna K JTUYHON
KOHQHUIEHIIMATbHOH  HMH(pOpMAalMM,  XpaHAMIEHCs Ha  MEePCOHATBLHOM
KOMIIBIOTEpPE, MOOWJIBHBIX YCTpoiicTBax. BpenoHocHoe mnporpamMmHoe
obecriedyeHne U cnocoObl OOpbOBI C HUM. AHTHUBUPYCHBIE IPOIPAMMBI.
Opranuzanus JIUYHOrO apxuBa HH(popmanuu. Pe3epBHOe KomupoBaHUE.
ITaponpHas 3ammra apxusa.

MudpoBanne naHHbIX. CHMMETPUYHBIE M HECUMMETPUYHBIE HIMQPBHI.
HIudpser npocroit 3amensl. udgp Llesaps. ludp Buxkenepa. Anropurm
mudpoBanus RSA.

10.

Koncynpranus

JIT1-JI18
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Paznen 2. TeopeTnyeckue 0CHOBbI HHPOPMATHKH

41

10

26

11.

WNudopmanus, nanaele u 3HaHUA. MH(MOpPMAIIMOHHBIE MPOLECCH B MPHUPOIE,
TeXHUKE U oOmecTBe.HenpepblBHBIE W JUCKPETHBIC BETUYMHBI M CUTHAJIBI.
HeobxomumocTs  auckperu3annd  MHGOpMALWH, MpeJHA3HAYEHHOH  JuIs
XpaHeHus, epeiaun U 00paboTKH B IM(POBBIX CUCTEMAX.

JII1-JII1 8

12.

JlBouuHoe  KoaupoBaHHe. PaBHOMEpHBIE U  HEPAaBHOMEpPHBIE  KOBI.
JlexonupoBaHue COOOUICHHM, 3alMMCAaHHBIX C TOMOIIbIO HEPaBHOMEPHBIX
konoB. Ycinosue dano. IlocTtpoeHue OMHO3HAYHO IEKOJUPYEMBIX KOJIOB C
MOMOUIbI0  JAepeBa. EauHMIBI  HU3MepeHus KoilndyecTBa HHGOpMaLUU.
AndaBUTHBIN TOIX0] K OIICHKE KOJIUYeCTBAa HH(OPMAIIUH.

13.

Cucrempl cuucienus. Pa3BepHyTas 3amuch IeNbIX M JPOOHBIX YHCEN B
MO3UIIMOHHON cucTeMe cuuciieHust. CBOHMCTBA MO3MIIMOHHOM 3alMCH 4YHUCIIA:
KOJIMYECTBO IHM(p B 3amucH, MPU3HAK JICTUMOCTH 4YHCIa HAa OCHOBAaHHE
CHUCTEMBI CUMCIICHUS. AJITOPUTM TM€peBOJa IEJIOro uuciaa u3 P-uyHoi
CUCTEMbI CUUCJIEHUS B IECATHUUHYIO. AJITOPUTM IN€peBOJa KOHEUHON P-uyHoii
IpoOu B ACCATHYHYIO. AJTOPUTM TEPEBOJA LIEJIOr0 4YUCia U3 JCCATUYHOU
cuctembl cumciienus B P-uunyto. IlepeBoa koHeuHOH necsATUUHON npodu B P-
W4yHyr0. JIBoM4Has, BOCBMEpPHUYHAS W IIECTHAAUATEPUYHAS CHUCTEMBbI
CUHCTICHHS, CBSI3b MKy HUMU. AprU(PMETHUIECKHE ONEPALUU B MTO3UIIMOHHBIX
CUCTeMax CUHMCIeHud. TpoWdyHas ypaBHOBEUICHHAss CHCTEMA CUHCIICHUS.
JIBOMYHOAECATUYHAS CUCTEMA CUHUCIICHU.

14.

KomupoBanue TtekctoB. Kommpoka ASCII. OnHoOaliTHBIE KOAHPOBKH.
Crannaptr UNICODE. Koguposka UTF-8. Omnpenenenue MHPOPMaLMOHHOTO
00BbEMa TEKCTOBBIX COOOIIEHUH.

15.

KomupoBanue  m3obOpaxkenuit.  OneHka  uHGOPMAIMOHHOTO  oOBbema
rpaUYecKuX NaHHBIX MPHU 3aJaHHBIX Pa3pelICHUH U TIIYOMHE KOJIUPOBAHUS
nBera. l{BeroBeie Monenu. BektopHoe koaupoBanue. ®opmatsl rpaguuecKux
(aiinoB. TpexmepHas rpaduka. @pakranpHas rpaduxa.KogupoBanue 3Byka.
Onenka wHGOPMAIMOHHOTO OOBeMa 3BYKOBBIX JaHHBIX MPHU 3aJaHHBIX
YaCTOTE JUCKPETU3AIUHU U PA3PSITHOCTH KOJUPOBAHMS.

16.

Anrebpa noruku. IlonsitTue BbIcKa3biBaHUS.BrickasbiBaTenbHble (HOPMBI
(npeaukatel). KBaHTOphl cCymiecTBoBaHHMS U BceoOmHocTH.Jlornueckue
onepauuu. Tabmuupbl uctuHHOCTH. Jlornyeckue BbIpakeHHs. Jlornyeckue

JIT1-JI18

26




ToXAecTBa. Jl0Ka3aTeNbCTBO JIOTMYECKUX TOXAECTB C IOMOIIbIO TabJIHII
UCTUHHOCTH. Jlornueckue onepanuy U ONepaluy HaJ MHOXKECTBAMU.3aKOHBI
anreOpbl JJOTUKH. DKBUBAJICHTHBIC TPEe0Opa30BaHMsl JOTHUECKUX BBIPAKEHHM.
Jlormueckue ypaBHEHUS U CHUCTEeMbl ypaBHeHuii.Jlormueckue GyHKIUU.
3aBHCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX (PYHKLIUN OT KOJMYECTBA
aprymeHToB. [loHbIe CCTEMBbI IOTHYECKUX (PYHKIIHIA.

17.

Kanonnyeckrie ~ (GOpMBI  JIOTUYECKHX  BBIPAKCHUH. CogepliueHHbIE
IU3bIOHKTUBHbIE M KOHBIOHKTHBHbBIE HOPMAallbHbIE (DOPMBI, aIrOPUTMbI UX
MOCTPOESHHMSI 110 TAOJIUIIE UCTUHHOCTH.

18.

Jlormueckue »sE€MEHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmatop.
MHuoropa3psaubiii cymmarop. [loctpoeHne cxem Ha JTOTHYECKHX 3JIEMEHTax
M0 33JaHHOMY JIOTHYECKOMY BBIPAXKEHHUIO. 3alUCh JIOTUYECKOTO BBIPAKEHUS
T10 JIOTUYECKOM CXeMe.

19.

[IpencraBinenue 1enbIX 4YHMCEN B MaMsITH KoMIbioTepa. OrpaHU4eHHOCTb
JMarna3oHa 4uces MpH OTPaHMYEHUU KOJM4YecTBa paspsaoB. llepenonmneHue
pa3psaHOW CeTKU. be33HakoBblE W 3HAKOBHIC JlaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBII TOTOTHUTEIBHBINA KO OTPUIIATENIbHBIX YHCETI.

20.

[loburoBeie norudeckue omnepanuu. Jlormueckuil, apupmeTnueckui u
nukianyeckuit capuru. llugpoBanue ¢ moMolbl0 MOOUTOBOM ONEpaLUU
"uckmrouaroniee MJIN".

21.

Hpe,[[CTaBJ'IeHI/IC BCIICCTBCHHBIX YHCCII B HaMsATH KOMIIBKOTEPA. 3Haqama;1
JaCTb MW TMOPAIOK 4YHCIIA. }lplanaon 3HAYCHUHU BCIICCTBCHHBIX YHUCCII.
HpO6HCMLI XpaHCHUA BCIICCTBCHHBIX YHUCCII, CBA3AHHBLIC C OIpaHUYCHUCM
KOJIMYCCTBA Pa3psaa0B. Brimonaenue onepaunﬁ C BCIICCTBCHHBIMH 4YHUCJIaMU,
HAKOILJICHUE OIITHOOK ITPpU BBIYUCIICHUSAX.

22,

Teopernueckne TMOAXOIbI K OIEHKE KOJMYECTBA HH(POPMAIMH. 3aKOH
annmutuBHocTH  uHpopmammu. Dopmyna  Xapmim. UHbopmanms wu
BepoATHOCTh. Popmyiia [lleHHOHA.

23.

Anroputmbl cxatus JgaHHbIX. AnroputM RLE. Anroputm  Xadgpmana.
AnroputM LZW. AnNropuT™bl CKaTHWsl JAHHBIX C TMOTEPSMH. Y MEHBILICHHE

riyOuHBl KoaupoBaHus 1Bera. OcHOBHbIE HeH anroputmoB cxarus JPEG,
MP3.

24,

CKOpOCTB nepecaaym  JaHHbIX. 3aBHCHMOCTD BpEMCHU 1ICpcaaiu OT
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MHPOPMALIMOHHOTO O0beMa JaHHBIX M XapaKTepUCTUK KaHajga CBSA3H.
[lpyunHBl BO3HUKHOBEHHMS OHIMOOK TpH Tmepenadye JAaHHbIX. Kogpl,
MO3BOJISAIONIME OOHAPY)KMBATh W HCHPABIATH OMIMOKM, BO3HHKAIOIIUE MpPU
nepenade aaHHbIX. Paccrosnme Xsmmuara. KoaupoBaHue ¢ HOBTOpPEHHEM
6uroB. Kogpl XommuHra.

25.

CucreMpl. KoOMIIOHEHTBI cUCTEMBI W UX B3auMomelcTBue. CHCTEMHBIN
a¢dekr. Ypasnenne kak nHGopManmoHHbIN mporiecc. OOpaTHas CBS3b.

26.

Mognenn u MoxaenupoBanue. Llens monenupoBanus. COOTBETCTBHE MOJAEIU
MOJETUpYeMOMY  OOBEKTY WM  TpoLeccy, Ledd  MOJEIHUPOBAHUS.
dopmanusanus [PUKIIAIHBIX 3anau.llpencrasienue pe3yJIbTaToB
MOJIETTUPOBAHUS B BUJE, yIOOHOM Ui BOCIIpUATHUS yenoBekoM. [ paduueckoe
MIPEACTABJICHUE TAHHBIX (CXEMBbI, TAOJIUIIbI, TPadUKH).

217.

I'padbr. OcHoBHble moHATHSA. Bunel rpadoB. Onucanue rpadoB ¢ MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEXHOCTH. PeuieHue
QITOPUTMHUYECKUX 3aJ]]ad, CBS3aHHBIX C aHaau3oM rpadoB (MOCTpoeHHE
ONTUMAJIFHOTO TYTH MEXAYy BepIIMHaMH rpada, ompeneneHue KOJIMYECTBa
Pa3IMYHBIX IMyTeH MEXIy BEpIIMHAMH OPUEHTHPOBAHHOTO AIMKIMYECKOTO

rpada).

28.

HepeBbsi. bunapnoe nepeso. [lepeBbst moucka. CrocoObl o0xoxa aepeBa.
[IpencraBnenue apupmMeTHYECKUX BBIPAKEHHN B BHUIE JepeBa. JHCKpeTHBIC
UTphl ABYX UIPOKOB ¢ moiHoM uHpopmarmeil. [loctpoenue nepesa nepedopa
BAapUAHTOB, OMMCAHUE CTPATErMH UTPhl B TAONMUYHONU (opMe. Boiurpeiiineie u
IIPOUTPHIIIHBIE IO3ULNN. BRIUTPBIIIHBIE CTPATETHN.

CpenctBa UCKycCTBEHHOro MHTeNIeKTa. CepBHCHl MAIIMHHOTO MEpeBoja U
pacrio3HaBaHMs YCTHOH peun. KornutuBHble cepBuchl. MneHtudukanus u
MOUCK U300pakeHH, pacrmo3HaBaHue il CamMo00ydarouuecs CHCTEMBI.
HckyccTBEeHHBII MHTEIUIEKT B KOMIIBIOTEPHBIX Hrpax. Mcnomp3oBaHue
METOJIOB ~ MCKYCCTBEHHOTO  MHTE/UIEKTa B  OOydYaroIMX  CHCTEMax.
Vcnonp3oBaHne METO/M0B HMCKYCCTBEHHOTO HMHTENJIEKTa B POOOTOTEXHUKE.
WNHutepHer BEILEH. [TepcriekTuBBI pa3BUTUA KOMIIBIOTEPHBIX
MHTEJUIEKTYaJIbHBIX cucTeM. HellpoHHBIE ceTH.

29.

Koncynbranus
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Paznen 3. UndopmanmoHHbIe TEXHOJIOTHH.

35

10

20

30.

TexkcroBbeiii mponeccop. PenmaktupoBanue u ¢opmarupoBanue. IIpoBepka
opdorpaduu u rpammarukd. CpeacTBa MOMCKAa U aBTO3aMEHBI B TEKCTOBOM
npoueccope. Hcnonb3zoBanue crwiieid. CTpyKTYpUpPOBAHHBIE TEKCTOBBIE
nokymeHTel. CHOCKH, ornaBieHue. KoiekTuBHas paboTra C JTOKyMEHTOM.
WNHcTpyMeHTBl peleH3UpoBaHHUs B TEKCTOBBIX mporeccopax. OO6nauHbie
cepBuchl. [lenoBas nepenucka. Pedepar. IlpaBuna nuTupoBaHusl HCTOYHUKOB
u odopmieHus Oubnmorpaduyeckux ccouiok. OdopmieHne crnucka
JUTEPaTypbl.3HAKOMCTBO C KOMIIBIOTEPHOM BEpPCTKOM TekcTa. TexHHuYecKue
cpencrtBa BBojaa TekcTa. Crnenuanu3upoBaHHBIE CPENCTBA PEAAKTUPOBAHUSA
MaTEeMaTHYECKUX TEKCTOB.

31.

Ananu3 nanHbiX. OCHOBHBIE 3aJjaydl aHAlM3a JIaHHBIX: MPOTHO3UPOBAHHE,
KJ1accuukanms, KiacTepusanus, aHaiu3 oTKIOHeHuH. [locmenoBaTenbHOCTD
pelieHusl 3ajad aHajiu3a JaHHBIX: COOp TEPBUYHBIX JaHHBIX, OUYMCTKA H
OIICHKa KauecTBa JaHHBIX, BHIOOP W/WIM  TOCTPOCHHUE  MOJEIIH,
mpeoOpa3oBaHWe  JAaHHBIX, BHU3yalW3allds  JaHHBIX, HHTEPIPETAIHS
pe3ynbratoB. [IporpamMmmHbIe cpeicTBa U HHTEPHET-CEPBUCHI 11 00pabOTKU U
MPEJICTaBICHUS] JAaHHBIX. bonpimme naHHbie. MamuHHOE  0OydYeHHe.
HHTemiekTyanbHbli aHAIA3 JaHHBIX.

32.

AHanu3 JMaHHBIX C IOMOIIBI0 AICKTPOHHBIX TaOJMWIl. BBIUUCIEHWE CYyMMBI,
CpemHero apu@MeTHyecKoro, HauOobliero (HAaMMEHbBIEro) 3HAYCHHS
nuarna3ona. Berawcienue KodpQGUIMEHTa KOPPEIAIUN JIBYX PSJIOB JAHHBIX.
[Toctpoenne cronOyaThiX, TMHEHYATHIX U KPYroBbIX Auarpamm. I[loctpoeHue
rpagukoB  ¢yHkumidi. IlomGop  nuHMM  TpeHAa, pelieHue  3a7ad
MIPOTHO3HPOBAHUSI.

33.

UncreHHOE pelIeHWe ypaBHEHWH ¢ TIOMOIIBIO IMoja0opa mapameTpa.
OnTumuzanusi Kak TOMCK HAWIYYIIero pEelIeHUS B 3aJaHHBIX YCIOBHSIX.
IleneBas QyHkmms, orpanmueHUs. JIOKanbHBIE W TJIOOATBHBIA MUHHUMYMBI
neneBor (GyHKIMU. Pemienue 3a1a4 ONTUMH3AIMH C TOMOIIBIO IEKTPOHHBIX
Ta0IuIL,

34.

OTansl KOMIIBIOTEPHO-MATEMATUYECCKOT'O MOJCINPOBAHUA: IIOCTaHOBKaA
3aga4u, pa3pa60TKa MOJACIM, TECTUPOBAHUC MOICIIH, KOMHLIOTCpHBIfI
OKCIICPUMCHT, aHAJIN3 PE3YJIILTATOB MOACIIMPOBAHU .
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35.

I[I/ICerTI/BaI_II/ISI opu MaTeMaTU4YCCKOM  MOJCIUPOBAHHNU  HCHPCPBIBHBIX
IIponIecCCoB. MOI[GJ'II/IPOBaHI/Ie JABUIXKCHU. MOI[CJ'II/IpOBaHI/Ie OHOJIOrHYECKUX
cucteM. MaTeMaTH4YECKHUe MOACIN B OSKOHOMMKCE. BrrunciaurenabHbie
OKCIICPUMCHTBI C MOJACIISIMH.

36.

OOpaboTka pe3ynbTaTOB SKCIEPUMEHTA. MeTOoJ HAMMEHBIINX KBaJpaToB.
OneHkKa YHKCIOBBIX MapaMeTpPOB MOJEIHPYEMBIX OOBEKTOB U IPOLIECCOB.
BoccTraHoBiieHNEe 3aBUCMMOCTEN MO pe3yJibTaTaM dKCIIEPUMEHTA.

37.

BepositHocTtHele  Mozenmu.  Meroasl  Monte-Kapio.  Mmurtanmonnoe
MojienupoBanue. CHCTEMbl MAaCCOBOTO 0OCTYKUBAHMSL.

38.

Tabnuunbie (pensiOHHBIC) Oa3bl JaHHBIX. Ta0numa - mpeacTaBlIeHUE
cBefeHMi 00 oqHOTHIHEIX 00bekTaX. I1ome, 3amuce. Kimrou Tabnunel. Padota ¢
roroBoil 0a3oi NaHHBIX. 3anosiHeHue 0a3bl AaHHbIX. [louck, copTupoBka U
¢bunbTpanus JaHHBIX. 3anpochkl Ha BBIOOPKY JIaHHBIX. 3ampochl C
napameTpamu. Beraucisiemble o B 3aIpocax.

MHuoroTta0ianunble 6a3bl JaHHBIX. THUIBI CBsI3el Mexay TabnuuaMu. Baemnuit
kimo4. LlemoctHOCTh 6a3pl JaHHBIX. 3ampochl K MHOTOTaOIMYHBIM 0Oa3am
JaHHBIX.

39.

NHutepuer-npwiioxkenus. [lonsatue o cepBepHON U KIMEHTCKOM 4acTsaX caura.
TexHonorus "KIMEHT - cepBep', €€ JOCTOMHCTBA U HeNoCTaTKu. OCHOBBI
s3pika HTML u xackaaneix Tabmui ctuneit (CSS). Cuenapuu Ha s3bIKE
JavaScript. @opmbl Ha BeOCTpaHUILE.

40.

Pa3menienue Be6-caiiToB. Ycmyra xocTuHra. 3arpyska (aitioB Ha CaiT.

41.

BBox M300pakeHuil ¢ MCIOJNIB30BAaHUEM DPA3JIMYHBIX HUPPOBBIX YCTPOMCTB
(mudpoBeIx ¢doTOaNMmapaToB M MHUKPOCKOINOB, BHACOKaAMEpP, CKAHEPOB U
Opyrux ycTpoiictB). I'padmueckuii pemaktop. Paspemenue. Kaapupoanue.
Hcnpasnenue nepcnektusl. ['ncrorpamma. Koppekuus ypoBHEH, KOppeKLus
nBeta. OOeciBeunBaHUe IBETHBIX H300pakeHuil. Peryms. Pabora ¢
o0nacTaMu. OUIBTPHI.

42.

MHuorocnoiiaple u300pakeHus. TekcroBele ciou. Macka cnos. Kanamsl.
Coxpanenue BbificieHHOW oOmactu. [loaroToBka winmrocTpanuii st BeO-
CailiToB. AHUMUPOBAHHBIC U300paXKECHHUSI.

43.

Bextopnas rpaduka. [lpumutusel. 3MeHeHne nopsika 3J1eMEHTOB.

44,

BripaBHuBanue, pacnpenenenue. ['pynnmpoBka. Kpusble.  ®opmatsl
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BEKTOPHBIX PUCYHKOB. Vcmonp3oBaHHe KOHTYpOB. BekTopu3zaius pacTpoBbIX
n300pakeHUM.

45.

[IpuHUKITBI TOCTPOCHUS U PEIAKTUPOBAHUS TPEXMEPHBIX Mojieeil. CeTouHbie
Mozenu. Matepuansl. MozaenupoBaHue HCTOYHHKOB OcBelleHus. Kamepsl.
AnmutuBHble TexHojoruu (3D-mpuntepsr). Ilonstue o BUpTyasbHOM
PEAIbHOCTH U JIOTIOJIHEHHOM PEaIbHOCTH.

46.

Koncynbranus
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47.

OmnpeneneHre BO3MOXKHBIX PE3yJlIbTaTOB PAa0OTHl MPOCTEHIINX alrOpUTMOB
YIPABIEHUS UCIIOJHUTEISIMU U BBIUUCIMTEIbHBIX alropuTMoB. OnpeneneHne
UCXOJHBIX JAHHBIX, IPU KOTOPHIX AITOPUTM MOXET JaThb TpeOyeMblil
pe3yJIbTar.

48.

Oranel  pemieHUs  3amad = Ha  KoMmbloTepe.  MHCTpymMeHTallbHBIE
CPEACTBA:TPAHCIATOP, OTIAAUUK, mnpodmmmupoBuwk. Komnwmsamus u
UMHTEpIpeTanus nporpaMm. BupryanbHble MalllMHBbIL.

49.

WuTerpupoBanHas cpena pa3padoTku. MeTobpl OTIaAKU IPOrpaMM.
Hcnonb3oBanue TpaccupoBOUHbIX Tabuul. OTianounslil BeiBoj. [lomarosoe
BBIITOJIHEHUE IporpaMmMsl. Touku ocraHoBa. IIpocMoTp 3HaueHui
IIEPEMEHHBIX.

50.

SA3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbel JaHHBIX:
LIEJIOYMCIICHHBIE, BEUICCTBEHHBIE, CHMBOJIbHBIE, JIOrMYecKHe. BerBineHus.
Cnoxuple ycnoBua. Iluxnbl ¢  ycrmoBuem. Llukiasl 1o mepeMeHHOM.
B3aumo3aMeHsIeMOCTh  Pa3NMUYHBIX BUJOB LMKJIOB. MHBapuant nukia.
CocraBieHne LUK ¢ HCIOJIb30BaHUEM 3apaHee ONPEIEIEHHOIO MHBAPUAHTA
LUKJIA.

51.

JlokymeHTHpOBaHue nporpamM. lcnonb3zoBanne koMMeHTapueB. Iloaroroska
ONMCAaHUA IPOrPaAMMBbl U HHCTPYKIUU JUIS TI0JIb30BATEIIA.

52.

Anroput™Mbl 00paOOTKM HATYpaJbHBIX YHMCEN, 3alHUCAHHBIX B MO3UIIMOHHBIX
CHUCTEMax CUHMCJICHMs: pa30MeHHe 3alucHu 4Yucia Ha OTHENbHbIE LHQPBI,
HaXOXKJCHHE CYMMbl W IpPOU3BEJCHMS IM(Dp, HAXOXKICHUE MaKCUMaJbHOU
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(MUHUMANTBHON) U (PHI.

53.

HaxoxzaeHue Bcex MpOCThIX 4MCEN B 33JaHHOM auanazoHe. [IpeacraBnenue
yyclia B BHJE HaOOpa MPOCTBIX COMHOXHUTENEH. AJTrOpUTM OBICTPOTO
BO3BEJICHUS B CTEIICHb.

54,

OO6paboTka JaHHBIX, XpaHAIIUXCS B (aitnax. TekcToBble U TBOUYHBIC (aIbI.
daiinoBsie IepeMeHHbIe ((aiinoBbie ykazarenu). Urtenue u3 Qaiina. 3anuch B
(aii.

55.

Pazbuenue 3amaun Ha moazamauu. [lognmporpammel (porienypsl u GpyHKINN).
Pexypcus. PekypcuBHble 00BbeKThI ((ppakTainsl). PexypcuBHbIe mpoueaypsl U
(bYHKHI/II/I. Hcnoap3oBanue cTeka IJI Oprain3aliii pCKYPCHBHBIX BBISOBOB.

56.

Hcnonb3oBaHue craHAapTHOW OWUOMMOTEKH s3bIKA MPOTPAMMHUPOBAHUS.
[Mogkmrouenne OUOIMOTEK MOANPOrPAMM CTOPOHHUX IPOU3BOIAUTEIICH.
MoaynbpHbIN OPUHIMI TOCTPOCHUS IPOTPAMM.

57,

Yucnennsle MeTopl. TOUHOE U NPUOIIMKEHHOE pelleHus 3a1aun. YucieHHbIe
METOABl pEIIeHUs YpaBHEHWiI: MeToJ] mepedopa, METOa MOJOBHHHOTO
nenenus. IIpuOmkeHHOE  BBIUMCIIEHWE JJIMH  KPUBBIX. BplumcieHue
wiomaneid  ¢uryp ¢  TOMONIBIO  YHCIEHHBIX  METOJOB  (METox
IPSIMOYTOJIBHUKOB, MeToj Tpanenuii). Ilonck Makcumyma (MUHUMYyMa)
(GYHKIIMY OJJTHOW IEPEMEHHOI METOI0M MOJIOBUHHOT'O JEJICHUSI.

58.

OOpaGoTka CHMBOJIBHBIX  JaHHbIX. BcTpoeHHble  (QYHKIMH  s3bIKa
MIPOrpaMMHUPOBAaHUS JUIsl 0OpaOOTKM CHMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKH CHMBOJIBHBIX CTPOK: MOJCYET KOJUYECTBA MOSBICHUN CHMBOJA B
CTpOKe, pa30MeHHe CTPOKHM Ha CJOBa MO TMPOOETbHBIM CHMBOJAM, IOUCK
MOJICTPOKM BHYTPM JAHHOM CTPOKH, 3aMEeHa HaWJEHHOW MOJCTPOKH Ha
IpYryl0 CTpOKy. [I'eHepamust Bcex CIOB B HEKOTOpOM aidaBure,
YJIOBIICTBOPSIIOIINX 3a/JaHHBIM orpaHuyeHusM. I[IpeoOpazoBaHue uyuciaa B
CHUMBOJIbHYIO CTPOKY U 00paTHO.

59.

MaccuBel U IIOCHEAOBAaTEILHOCTH 4YHCel. BrluucieHue 0606IJ_ICHHBIX
XapaKTCPUCTHK DJBJIIEMCHTOB MacCCHBa WA YHCI0BOM IMOCJICA0BATCIBHOCTHU
(CYMMBI, MMPOU3BCACHUA, CPCAHCTO apI/I(bMCTI/IquKOFO, MHHHMAJIBHOI'O H
MAaKCUMaJIbHOTO J3JICMCHTOB, KOJIMYECTBA OJCMCHTOB, YIOBJICTBOPAIOMIUX
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3aIaHHOMY YCIIOBUI0). JIMHENHBIN MOKCK 3aJaHHOTO 3HAaYEHUsI B MACCHBE.

60.

CopTtupoBka ogHOMEpHOro MaccuBa. [IpocTbie MeTOAbl COPTUPOBKU (METOX
My3bIpbKa, METOJ BBIOOpA, COPTUPOBKA BCTaBKamu). COPTUPOBKA CIUSHHUEM.
Brictpast coptupoBka maccuBa (anmroputm Quicksort). /IBOMYHBIN MOKMCK B
OTCOPTUPOBAHHOM MAaCCHBE.

61.

JIBymepHBIE MacCuBBl (MaTpuibl). ANTOPUTMBI 00pabOTKH JIBYMEPHBIX
MacCHBOB: 3allOJIHEHUE JBYMEPHOI'O YHCIOBOIO MAacCHBa [0 3aJaHHBIM
IIpaBWIaM, MOUCK AJIEMEHTA B JIBYMEPHOM MACCHBE, BBIUMCIEHHE MaKCUMyMa
(MMHHUMYMa) U CYMMBI JIEMEHTOB JBYMEPHOI'O MacCHBa, IEPECTAHOBKA CTPOK
U CTOJIOIIOB IBYMEPHOI'O MacCHBA.

62.

dopmanusanus noHATUA anropurMa. Mammyna TeropuHra Kak yHuBepcallbHas
Mozeib BeruncineHuil. Tesuc Yepua-Trropunra.

63.

OneHka CI0XHOCTH BBIYMCIEHUH. Bpemss paboThl U 00BEM HCIIOJIB3yeMOi
aMsATH, HMX 3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OrleHka
ACUMIITOTUYECKON CII0)KHOCTU AJITOPUTMOB. AJTOPUTMBI MOJIMHOMHUAIBHON
cinoxxHoctu. IlepebopHbie anroputmel. [Ipumepsl pas3IMyYHBIX AITOPUTMOB
penieHust OHOM 3a/1ay, KOTOPbIE UMEIOT Pa3IUYHYIO CII0XKHOCTb.

64.

[Torck TPOCTHIX YHCEN B 3aJaHHOM JHAla30HE C TIOMOIIBIO AJITOPUTMA
"pemrero Dpatocdena".

65.

MHoropa3psiiHbIe LeNble YNCIIa, 3aJa4l JUIMHHON apu(METHKH.

66.

CnoBapu  (accollMaTUBHBIE  MAacCHUBBI, OTOOpakeHHs).  XOUI-TaOIHIIBL.
[TocTpoenne andaBUTHO-YACTOTHOTO CIIOBAPS /IS 33/IaHHOTO TEKCTA.

67.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOTO BbIpaXKeHHs. BpruncieHue
apu(pMETHYECKOTO BBIPa)KEHUS, 3alMCAaHHOTO B MOCT(HUKCHOM (hopme.
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68.

O‘-ICpCI[I/I. Hcnons3oBanue oucpeau MJis1 BpCMCHHOTO XpaHCHHUA JaHHBIX.

69.

Anroputmbl Ha rpadax. IlocTpoeHne MHHMMAaIbHOTO OCTOBHOTO JEpeBa
B3BELLICHHOI'O CBSI3HOTO HEOPHEHTUPOBAHHOTO rpada. KosnmyecTBo pa3znuyHbIX
nyTell MeXIy BepIIMHAMH OPHEHTUPOBAHHOTO AalMKINYECKOTO Tpada.
Asroput™m JIeHKCTpBI

JepeBps. Peanmmsanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. /IBOoM4HBIE
(Ounaphsbie) nepebs. [locTpoenue nepeBa i 3aJaHHOTO apu(METHYECKOTO
BbIpaK€HUS. PeKypcuBHbIE alropuT™Mbl 00X0/a JiepeBa. Vcnonbp3oBaHue creka
U o4yepenu Ajs 00Xo/1a AepeBa..

70

JluHaMpyeckoe INpOrpaMMHUpPOBAaHME KakK METOJX pelmeHus 3agad4  C
COXPAaHEHHUEM NIPOMEKYTOUYHBIX PE3YyJIbTATOB. 3a/1auy, PEIIAEMbIE C IIOMOILBIO
JUHAMHYECKOIO IPOrpaMMHUPOBAHUS: BBIYHUCICHUE PEKYPCUBHBIX (DYHKLUH,
IIOJICYET KOJMYECTBA BAPUAHTOB, 3aJja4l ONITHMHU3ALIHH.

71

[Tonsatne 00 OOBEKTHO-OPUEHTHPOBAHHOM MPOrpaMMHUpOBaHUUA. OOBEKTHI H
kinaccel. CBoiicTBa M MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN
aHanu3. Pa3paboTka mporpaMmM Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO
nosxona. MHKancynsius, HaclieZIoBaHUE, TOTUMOP(H3M.

72

Cpenbl  ObicTpolt pa3paboTku mporpamM. IIpoexktupoBanue wuHTEpdeiica
nosib3oBarens. Vcnosb30BaHME TOTOBBIX —YIPaBISIEMBIX JJIEMEHTOB IS
MoCTpoeHust uurepdeiica.

73

O630p  sA3bIKOB ~ mporpammuipoBaHus.  [loHsTMe o0  mapagurmax
MIPOrpaMMHUPOBAHHUS.

74

Koncynpranus

JIT1-JI18

NUTOI'O BO 2 CEMECTPE

92

30

50

IIpomeskyTouHasi aTTecTanus 6 opme:

KonTtponbHoit paboTsl B 1 cemecTpe,

DK3aMeHa BO 2 CEMECTpE.

BCEI'O:

156

50

82

12

12

T3-teopernueckue 3anstus, 113 — npaktudeckue 3ausatus; K — koncyneranuu; CP — camocTosTensHas padora.
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5. MaTepua/IbHO-TeXHUYECKOE o0ecrneuyeHne NnpenogaBaHus yueoHoro
npeamera«undopmaruka»
OcBoenue nporpammbl yueOoHoro npeamera «MHdopmarukay mpeamnosaraer

Hanuyue y4eOHOro kaOWHETa, B KOTOPOM HMEETCS BO3MOXKHOCTH OOECHEYUTH
CBOOOMHBIN OCTYN B CeTh VMIHTEpHET BO BpeMsi y4yeOHOTO 3aHATHSA U B MEPUOA
BHEY4YEOHON JESITENIBHOCTH OOy4YarOMMXCA(IIEKTPOHHBIM KHHATAM, MPaKTUKyMaM,
TeCTaMm), MNpeAyCMOTpeHa IUCTaHIMOHHAas ¢(opma (paboTra uepe3 HWHTEPHET
pecypchl, paboTa B CHCTEME JHUCTAaHIIMOHHOTO OOyYeHHs Ha oO0ydaromen
wiatpopme Moodler.n.).

N =

4.

Oobopyoosanue yueodnozo kaounema:
MOCaJOYHbIE MECTA MO KOJINYECTBY CTYJECHTOB;
pabouee MecTo MpernoaaBaTes;
KOMIUIEKT Y4€OHO-HArJISIHBIX TOCOOUH MO TUCIUILTAHE:
- KOMIUIEKThl y4eOHbIX Tabnui 1o TeMaMm: «CHCTeMBbl CUHUCICHHSI,
«Jlornyeckre BbICKa3bIBaHUS U ONIEPALIN»;

-KOMIIJICKT TEXHUUYECKOM JOKYMCHTAIIUU.

Texnuueckue cpeocmea odyuenus:

KOMIBIOTED C JIUIEH3UOHHBIM ITPOTPaMMHBIM 00ECIIEUeHUEM
MYJbTUMEINATTPOEKTOP
MPOEKIMOHHBIN YKpPaH

Moodle
BUJICO - U MYJIbTUMEIUAPECYPCHI IO UH(POPMATHUKE.

Cpeocmea o0yuenus npu OUCMAHUYUOHHOU ¢hopme (HOPMATUBHO-
CIIpaBOYHAS JIMTEpaTypa, KOMIUIEKT IUIAKATOB, TEMAaTUYECKHX CTEHJIOB,
WHCTPYKIIMOHHBIE CTECH]IBI, MYJIbTUMETUHHBIN KOMILJIEKC.
JlokanmpHasi ceTh KOJUIEKa, CHCTeMa JHUCTAHIIMOHHOTO OOydYeHHus Ha
oOyuaromieri  miarpopmeMoodle,mporpaMmmuoe  obOecriedeHre OOIIEro |
npo(eCCHOHATBFHOTO  HA3HAYEHHsA,  KOMIUIEKT  y4eOHO-METOAMYECKOM
JOKYMEHTAI1H. )

B ycrnoBusix 1MCTaHIIMOHHOTO O0y4YEHUS:

-  UHCTPYKT@X ¥ BblJa4ya 3aJaHus TOpOU3BOAWTCI B  (opme
TeraeKoHpepeHIuu B Iporpamme Z00m;

- BCSl HEOOXO0IMMast TOKYMEHTAITUS BBICBUIAETCS 110 DJIEKTPOHHOM MOYTE;

- oOpaTHasi CBSI3b M KOHCYJBTAIMHA OCYIIECTBISIOTCS B MPUIOKEHUU
BxoHTakTe M 110 AIEKTPOHHOM NOYTE;

- BBIMIOJIHEHHBIE 33/IaHUsA COOMPAIOTCS B apXHB M OTIPABIAIOTCS Ha
00J1aKo;

- muddepeHIIMPOBaHHBIN 3a4eT WM 3K3aMEH OCYILECTBISIETCS B Qopme
TeJeKOH(pEpPEHIIMU B mporpamme Z00OM.
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B  coctaB  y4eOHO-METOOUYECKOTO M  MaTepUATbHO-TEXHUYECKOTO
oOecrieyeHus: MporpaMMbl y4eOHOM aucuuiuinHbl  «MHpopMaTHka» BXOIUT
oubruomeunwvlii houo.

B  OuGnumoteunslii (GoHA BXOOAT YYEOHUKH, Yy4eOHO-METOJIMYECKHUE
KOMILJIEKTHI, 00€CIeYrBaIOIIe OCBOCHUE YueOHOM Mucuurmunbl « MHpopMaTukay,
PEKOMEHIOBaHHbIE WJIMJIOMYILEHHbIE JUIsl UCIOJIb30BaHUSI B MpOo(decCHOHaTbHBIX
00pa30BaTeNbHBIX OPTraHU3AUAX,PEATU3YIOMIUX 00pa30BaATEbHYIO MPOTPAMMY
cpea”ero oOmero ooOpazoBanusi B mpenenaxocBoenuss OIIOII CIIO na 0Oaze
OCHOBHOTO 00111eT0 00pa30BaHUs.

bubnuoreunsrii  GoHA  MOMOJHEH SHIUKIONEAUSMHU, CIPABOYHUKAMH,
CJIOBapsIMU, HAYYHOM W HAYYHO-TIOIIYJISIPHOU JTUTEPATYPOH U APYTOU JIUTEPATYPOU
10 pa3HbIM BOIPOCaM OMOJIOTHUHU.

NudpopmanuonHoe odecnevyeHne

OcHoBHas JuTEeparypa
1. NUudopmatuka. 10 kmacc. YrmyOnenHslt ypoBenb / yueOnuk / JI. JL
Bbocogra, A. 0. bocosa - M.: BUHOM. JlaGopaTtopust 3nanumii, 2019. - 288 c.: ui.
2. Undopmaruka. 11 xnacc. YrioyOneHuolid ypoBeHb / yueOnux / JI. JI.
Bbocoga, A. 0. bocosa - M.: BUHOM. JlaGopaTtopust 3uanuii, 2019. - 256 c.: ui.

JlonosHuTEILHAS JIUTEPATYypa
1. Uudopmatuka u UKT. YraoyOneHusiii ypoBenb yueOHuk s 11 knacca /
H.J. Yrpunosuu. - M.: BUHOM. JlaGopatopust 3nanmii, 2019 - 188c.: ui.
2. Uudpopmaruka n UKT: yueOHuk mis Had. u cpen npod. odpazoBanus /
M.C. LsetkoBa, JI.C. BenukoBuu. - 5-¢ u3fa. crep. - M.: M3narensckuil meHTp
"Axanemus", 2013. - 352., [8] . uB. u.

DJIEKTPOHHBbIE HH(OPMALIHOHHBbIE PecypChl

1. www.yaklass.ru/p/informatika (51 xmacc. Lludporoii oOpa3oBaTebHbIH pecypc
VTS TITKOJI.

2. uchitelya.com/informatika (Yumrens. OOpazoBarenvHas 1miaTdopma IO
uH(pOpMaATHKE, TECThI, BAKTOPUHBI, KOHCIEKTHI)

3. www.ibooks.ru (OnekTpoHHas OuOIMOTEKa, YYECOHUKH, 3aJlaYHUKH,
METOAMYECKUE MaTepUAIIbI)
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