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1. IlosicHuTE/IbLHAA 3aIUCKA

[Iporpamma o nHbopMaTUKE AaeT NPECTABICHUE O LENIIX, 00IIel cTpaTeruu
oOy4deHHMsl, BOCIIUTAHUSA U Pa3BUTHs O0yUYaIOIIMXCS CPEACTBAMHU y4eOHOro mpeaMera
"Undopmatuka" Ha  yriayOJIGHHOM  ypOBHE, YCTaHaBIIMBaeT  00s3aTelbHOE
MIPEAMETHOE COJIEpKaHNE, MPEYCMATPUBAET €T0 CTPYKTYPUPOBAHUE MO pa3/eiiaM U
TEMaM.

[Iporpamma 1o mHpOpMaTHKE ONpPEAENIeT KOJIMYECTBEHHbIE U KaUeCTBEHHBIE
XapaKTepUCTUKH Y4eOHOro wmarepuajia, B TOM UHCIE JJs COJEPKATeIbHOIO
HAIlOJTHEHUS PAa3HOr0 BUa KOHTPOJIS.

Kypc unpopmatuku otpaxaer:

o CYLIIHOCTh HWH(MOPMATHUKMA KaK HAyYHOM AUCIUIUIMHBI, H3ydYarouen
3aKOHOMEPHOCTH MPOTEKaHUS W BO3MOXHOCTH aBTOMATH3AIMK HHMOPMALMOHHBIX
MIPOLIECCOB B PA3JINYHBIX CUCTEMAX;

o OCHOBHbIE OOJAaCTH TpUMEHEHUs HWH(OpPMATUKH, TMPEXIE BCEro
MH(OPMAIMOHHbIE TEXHOJIOTUH, YIIPABIECHUE U COLIMANIbHYIO cepy;

o MEXIUCIUIUIMHAPHBIN XapakTep HHPOPMATUKH W HHOOPMALUOHHOU
NEATEIbHOCTH.

2. Ilnanmpyemble  pe3yabTaTbl  OCBOCHHMA  Y4eOHOro mpeaMera
«AHpopMmaTnka».

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

JIMYHOCTHBIE Pe3yJabTATHI:

JlugHOCTHBIE PpE3yibTaThl OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH OOYyYarOIIUXCS
PYKOBOJICTBOBAThCSI C(HOPMUPOBAHHON BHYTPEHHEH MO3UIMEH JTUYHOCTH, CUCTEMOM
IIEHHOCTHBIX OPUEHTAIIUN, TO3UTUBHBIX BHYTPEHHUX YOEKICHUN, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM I[EHHOCTSIM POCCHUHCKOTO O0O0IIecTBa, paclIupeHue KUZHEHHOTO
ONbITA W ONBITA JEIATEILHOCTH B MPOIECCE pealMu3aluu CpPEeACTBAaMHU Yy4eOHOTO
MpeIMeTa OCHOBHBIX HAIPABJICHUN BOCHUTATENIBHOM AEATENIBHOCTU. B pesynbrare
M3yueHuss UHPOpPMATHMKU HaA YpPOBHE CpeIHEro oOmero oO0pa3oBaHHUs ¥y
oOyuaromierocsi OyayT chOpMHpPOBAHbI CIEIYIONINE JTUYHOCTHBIE pe3yabTaThl:JIP 1
rPa’KAAHCKOT0 BOCIIMTAHMS:

JIP 1.1 oco3HaHWE CBOMX KOHCTUTYIIMOHHBIX MpaB U O0OSI3aHHOCTEH, yBakKeHUE
3aKOHa u MPaBOIOPsIKa, coOJIoIeHue OCHOBOMOJIAraroIINX HOPM
MH()OPMAIIMOHHOTO TIpaBa ¥ UHPOPMAITMOHHOM OE30MaCHOCTH;

JIP 1.2 TOTOBHOCTH NPOTHBOCTOSITh HJEOJOTHU HKCTPEMH3Ma, HAIIMOHAIM3MA,
KCceHO(POOUHN, JTUCKPUMHUHAIIMM 10 COIMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM MPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

JIP 2 maTpuMoTH4eCKOro BOCIIUTAHUSA:

JIP 2.1 1eHHOCTHOE OTHOIIEHHE K UCTOPHUUYECKOMY HaCJIEAUI0, TOCTHReHUsIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTHIX, IOHUMaHUEe 3HAaUCHUsI MHPOPMATHKU KaK HAYKU

B JKU3HU COBPEMEHHOI'0 OOIIECTBA;

JIP 3 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

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



JIP 3.2 cnocoOHOCTh OLIEHMBATh CUTYallMI0 U NMPUHUMATh OCO3HAHHBIC pELICHUS,
OpPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJI€ B CETU
WNHutepHerT;

JIP 4 3cTeTH4€CKOro BOCIIUTAHMSA

JIP 4.1 »creThyecKoe OTHOUIEHHWE K MHUPY, BKIIOYas OSCTETUKY HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA;

JIP 4.2 cniocoOHOCTh BOCIPUHUMATH Pa3JIMYHbIE BUIbI MCKYCCTBA, B TOM YHUCJIE
OCHOBAHHbIE Ha UCTIOJIb30BaHUN HH(POPMAIIMOHHBIX TEXHOJIOTUM;

JIP S ¢pu3uvyecKkoro BOCIMTAHUA:

JIP 5.1 chopMUpOBAHHOCTh 3J0pOBOro M Oe3omacHoro oOpasza KHU3HH,
OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0pPOBbIO, TOM YHCJIE€ U 32 CUET COOIIOCHNUS
TpeOoBaHMiII  Oe30MacHOM  JKCIUTyaTalluM  CPeACTB  WMH(GOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TE€XHOJIOTHIA;

JIP 6 Tpy10BOIr0 BOCIIMTAHMS:

JIP 6.1 TOTOBHOCTh K aKTUBHOW JEATEIBbHOCTH TEXHOJOTMYECKON M COLMATIbHON
HAIPaBJICHHOCTH, CIMOCOOHOCTh WHUIUHUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATD TAKYIO J1€ITEbHOCTD;

JIP 6.2 wntepec Kk cdepam mNpoPEecCHOHATBLHON [EATEIbHOCTH, CBS3aHHBIM C
MH(OPMATUKON, MPOrpaMMUPOBAHUEM U HUH(DPOPMALUMOHHBIMU TEXHOJOTHUSIMH,
OCHOBAaHHBIMU Ha JIOCTHKEHHUSX MHPOPMATHKU W HAYyYHO-TEXHHMYECKOro Iporpecca,
yMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oynymiedl mpodeccun M peasu3oBHIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

JIP 6.3 TOTOBHOCTb MU CIOCOOHOCTh K OOpa3oBaHHIO M CaMOOOpa30BAHMIO Ha
MPOTSKEHUU BCEH KU3HH;

JIP 7 3K0JIOrH4€eCKOro BOCIIUTAHMS :

JIP 7.1 oco3HaHue Ti00albHOTO XapakTepa SKOJIOTMYECKUX MpoOsieM U myTed HX
pemieHus, B TOM 4YHClI€ C Yy4€TOM  BO3MOXHOCTEM  HMH(POpPMALMOHHO-
KOMMYHUKAIIMOHHBIX TE€XHOJIOTHIA;

JIP 8 1eHHOCTH HAYYHOI'0 NNO3HAHUSA:

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

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

B nporiecce noctrkeHus IMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMEBI
1o HH(QOPMATUKE y OO YHAIOITUXCSI COBEPIISHCTBYETCS YMOIIMOHATBHBIN MHTEIICKT,
npeanoiaraimui copMupoBaHHOCTD:

) caMOperyJupOoBaHuUs, BKJIIOYAIOIIIETO CaMOKOHTPOJIb, yMEHUE
MIPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEJICHHE, CIIOCOOHOCTh aJalTHPOBATHCSA K
AMOIMOHATBHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;



° BHYTpCHHCﬁ MOTHUBaIluu, BKJIIO‘{aIOH_Ieﬁ CTPCMJICHHUC K JOCTHUIKCHUIO
oejim u ycCcuexy, OITHUMU3M, HWHHUIOUATUBHOCTb, YMCHHUC HeﬁCTBOBaTB, nexoasa u3
CBOHX BOSMO)KHOCTCﬁ;

° OMIIaTHUMH, BKJIIO"IaIOH_Ieﬁ CIIOCOOHOCTL INOHHUMATh OSMOIHOHAJIBHOC
COCTOSAAHHUC JPYIrUX, VYUYUTBIBATHL €TI0 IIpyU OCYHICCTBJIICHUHM KOMMYHHUKAIIUH,
CIIOCOOHOCTH K COYYBCTBHIO H COIICPCIKUBAHUITO,

o COLIMAJIBHBIX ~ HABBIKOB, BKJIOUYAIOIIMX CIHOCOOHOCTh BBICTPAMBATh
OTHOIICHUS C JAPYTMMH JIOJbMHU, 3a00TUTHCS, NPOSBISATH MHTEPEC U pa3pelaThb
KOH(MJIUKTBHI.

MeranpeaMeTHble:

B pesynbrare wu3ydeHus uHPOpMATUKM Yy  oOyuammierocs OyayT
chopMUpOBaHbl MeETalpeAMETHBIE PEe3yJbTaThl, OTPAXEHHBIE B YHHUBEPCATHHBIX
y4eOHBIX JICMCTBUSX, @ HMMEHHO - T[I03HABATEJIbHBIC YHUBEPCAIbHBIC YUYCOHBIC
NEeUCTBYSI, KOMMYHUKATUBHBIE YHUBEpCAJIbHbIE y4YeOHBbIC NEUCTBHUS, PETYISATUBHBIC
yYHUBEpCaJbHbIC YUCOHBIC ICUCTBUS, COBMECTHAS JICITCIIBHOCTD.

Osnaoenue yHusepcaibHblMu y4eOHbIMU NO3HACAMEIbHOIMU OCUCHGUAMU:

1) b6a3zoevie nocuueckue oelcmeus:

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

yCTaHABJIMBAaTh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHUS ISl CpaBHEHWS,
Kiaccuukanuyu u 0000ICHHUS;

OMPENENATh IEJIU JeATCIIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH UX
JTOCTH)KCHUS;, BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paccMaTpUBAEMBIX
SIBJICHUSX; pa3paldaThiBaTh IJIaH PEIICHUs MPOOJIEMBI C YIETOM aHaIu3a UMEIOITUXCS
MaTepUalIbHBIX U HEMAaTePUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3yJIHTATOB
[EJISIM, OLICHUBATh PUCKH TOCIICICTBUH JEATEIbHOCTH;

KOOPJAMHUPOBATH U BBHITIOJHATh PabOTy B YCIOBHUSX PEaIbHOTO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUN KU3HEHHBIX MPOOJIeM.

2) 6azoevle uccieoosamesibCcKue 0CUCmMeus:

BJIaJIeTh HAaBBIKAMU Y4€OHO-HUCCIICIOBATEIIBCKON M MPOEKTHOM NESITEIHHOCTH,
HaBbIKAMU  paspelieHuss  OpoOjeM,  CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEJTbHOMY TIOMCKY METOJIOB PEIICHUs MPAKTHYECKUX 3a/]ad, MPUMEHEHUIO
Pa3IUYHBIX METOJIOB MO3HAHUS;

OBJIQJICTh BUJAMH JICITCIBHOCTH IO TOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIIpeTallui, TpPeoOpa3oBaHUI0 U TPUMEHEHUI0O B PA3IUYHBIX yYEOHBIX
CUTYaIUsX, B TOM YHUCJI€ TP CO3aHUN YUCOHBIX U COIMATIBHBIX MPOEKTOB,;

dbopMupoBaHWE  HAYYHOI'O  THUIA  MBIIUICHHUs,  BIAJ€HUE  HAy4YHOU
TEPMUHOJIOTUEH, KITIOUEBBIMH TTOHATUSIMH U METOJaMU;

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



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

aHAJTM3UPOBATh IMOJYYCHHBIE B XOJI€ pEIICHUS 3aJaud  Pe3yJIbTaThl,
KPUTUYECKH OILIEHUBATh WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCJIOBUSIX; J1aBaTh OIICHKY HOBBIM CHUTYyallUsM, OIEHUBATh MPUOOPETEHHBINH OIIBIT;,
OCYIIECTBIISATH 1eJICHANPABICHHBIM TTOUCK MEPEHOCA CPEACTB U CIIOCOOOB JEHUCTBUS B
po¢eCCUOHATILHYIO CPENY;

MEePEHOCUTh 3HAHWS B TIO3HABATEIBHYIO M TMPAKTUYECKYI0 00JIaCTH
KU3HEICSITECILHOCTH;

WHTETPUPOBAThH 3HAHUS W3 Pa3HBIX MPEIMETHBIX 00J1acTel;

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

3) paboma c ungpopmayueii:

BJIaJIeTh HaBBIKAMU TOJyYeHUs] MHGOPMAIIUM U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJILHO OCYIIECTBIISATh MOUCK, aHAJIN3, CUCTEMATHU3AIMI0 U UHTEPIIPETAIUIO
nH(popMaIKU pa3IUIHBIX BUIOB U (HOPM MIPEACTABICHNUS,

CO3/1aBaTh TEKCTHI B Pa3JIMUHBIX hopMaTax C yueToOM Ha3HAYeHUs UH(POpMAIUU
W 1IeJIeBOM ayauTOPUHM, BHIOMpas ONTUMAIbHYIO GOpMYy TPEACTaBICHUS W
BU3yaJIM3alINH;

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

UCIIOIB30BaTh  CpeAcTBa  MHGOPMAIIMOHHBIX M KOMMYHHUKAIMOHHBIX
TEXHOJIOTUW B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OpPraHU3allMOHHBIX
3a/1a4 ¢ coOMt0IeHneM TpeOOBaHUN APrOHOMUKH, TEXHUKH 0€30MaCHOCTU, TUTHUEHBI,
pecypcocOepexeHus, TPaBOBBIX W OATHUUYECKUX HOPM, HOPM HH(POPMAIIMOHHOMN
0e301acHOCTH;

BJIaJICTh ~ HaBbIKAMH  pacloO3HABaHUS u 3aIUTHI uHpopMmarmm,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

Osnaoenue yHusepcaibHbIMU KOMMYHUKAMUGHBIMU OCUCIBUAMU:

1) oowenue:

OCYIIECTBJISITh KOMMYHHKAIIMH BO BCeX chepax KU3HMU;

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

BIIQJIETh  pa3IMYHBIMM  criocobamMu  OOIIEHUS W B3aUMOJCHCTBUS,
apryMEHTHPOBAHHO BECTH JUAJIOT;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS.

2) coemecmuan 0esamenvHOCMb:

MMOHUMATh M MCIIOJI30BaTh MPEUMYIIIECTBA KOMAHIHOW W WHAWBUIYaTbHOMN
paboThI; BBIOMPATh TEMATHKYy U METOAbl COBMECTHBIX JEUCTBUU C y4yeTOM OOIIUX
WHTEPECOB U BO3MOKHOCTEH KaXKJIOTO UjieHa KOJIJIEKTHBA;

MPUHUMATh  1IETM  COBMECTHOM  JI€ATEIIbBHOCTH, OpPraHW30BBIBATH WU
KOOPJAMHUPOBATh JCHUCTBHUS TO €€ JOCTHKEHUIO: COCTaBJIATh IIJIaH JEHCTBUH,



pacupenensiTh POl C YYeTOM MHEHUM YYacTHHKOB, OOCYXKIAaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaKJI0I0 YYaCTHUKA KOMaHJbl B OOIIMiA
pE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejjiarath HOBBIE IIPOEKTHI, OIEHUBATh UJEH C TO3UIUA HOBU3HHBI,
OPUTHHAJILHOCTHU, MPAKTUYECKONU 3HAUMMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATErMYECKOE IOBEJECHUE B  PA3IHUYHBIX
CUTYAIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

Osnadenue ynugepcanbHbIMu pPe2yiimueHbIMU OCUCHBUAMU:

1) camoopzanuzayus:

CaMOCTOSATETILHO OCYUIECTBJISATh IMO3HABATENbHYIO JESITENIbHOCTD, BBIABIATH
npoOJieMbl, CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3ajlaud B 00pa30BaTENIbHOM
NESATeTbHOCTH Y KU3HEHHBIX CUTYaITUsX;

CaMOCTOSATEILHO COCTABIIATH IJIaH PEIICHUS MPOOJIEMBI C YUETOM UMEIOITUXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH W MPEANOYTEHU; /1aBaTh OLICHKY HOBBIM
CUTYaIUsIM;

pacuIupsiTh paMKH Y4eOHOTO TpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHMUI;
JeNaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OBIT;

criocoOCTBOBaTh (POPMUPOBAHHIO W TPOSIBICHUIO IMHPOKOM ISPYAUIUU B
pa3HbIX 00JacTsIX 3HAHMM, MOCTOSHHO TMOBBIIATh CBOM 00pa3oBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) camokonmpo.iv:

JaBaTh OIICHKY HOBBIM CHUTYyalldsM, BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEJISIM;

BJIa/IeTh HABBIKAMU MMO3HABATENILHON peIIEKCUN KaK OCO3HAHUS COBEPILIAEMbIX
JNEUCTBUM U  MBICIHMTENBHBIX TPOIIECCOB, HX pE3yJbTaTOB W OCHOBAHUI;
UCIIOJIb30BaTh MpPHUEMBbl peQIEeKCUu JUIsl OIEHKHM CHUTyallud, BbIOOpAa BEPHOTO
pelieHus;

OIICHUBAaTh PUCKU U CBOCBPEMEHHO MPUHHMATh PEIICHHUS MO WX CHIKEHHIO;
MIPUHUMATh MOTUBBI U apTYMEHTBI JIPYTUX MPU aHAIIM3€E PE3yJIbTATOB JACATEIbHOCTH.

3) npunamusn ceda u opyaux:

MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI W apryMEHTBl JPYrux TIPU aHaJIu3e pe3yJbTaToB
NS TEeNbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OLIUOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3ULIMU JPYTOro YeJOBeKa.



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 TOMCK) U MPHUBOJIUTH MPUMEPHI HECKOJbKUX aIrOpPUTMOB
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  YIIPaBISIONINE
KOHCTPYKIIMM, YMEHHE OCYIIECTBIATh aHaIu3 MPEAJIOKEHHONH MPOrpamMMBbI:
OMPENENATh PE3YIbTAaThl pabOThl MPOTPaMMbI TIPU 3aJaHHBIX UCXOJHBIX JTaHHBIX,
OTPENeNATh, MPU KaKUX HCXOJHBIX JAHHBIX BO3MOJXKHO IOJYYCHHE YKa3aHHBIX
PEe3yIbTATOB, BBISBIATH JAaHHBIE, KOTOPbIE MOTYT NMPHUBECTH K OIIKMOKEe B pabore
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, PEeIleHUE
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, OOECHEeUMBAIOIIMA 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 IMyTH 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)XEHUI, IPU PELICHUH 3a/1a4 ITIOMCKA U COPTHUPOBKH, YMEHUE CTPOUTH JEPEBO
UTPBI IO 33JIaHHOMY aJIrOpUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBHIUTPHIITHYIO
CTPATETHIO UTPBL;

ITP 17. ymenue pazpabaTbiBaTh U peaii30BbIBATH B BUJIE MPOTPaMM Oa30BbIe
QJITOPUTMBI, YMEHUE HCIOJb30BaTh B MporpaMMax JIaHHBIC Pa3IMYHBIX THUIIOB 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
CTaHJapTHBIE U COOCTBEHHBIE MOANPOTrpaMMBbI /i1 0OOpaOOTKH 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
cpeie 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
(pensiumoHHbBIC) 0a3bl NaHHBIX (COCTABIATH 3alPOCHl B 0a3ax JaHHBIX, BHIOJIHATH
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 MOACIMPOBAHNA,
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
WCIIOJIb30BAaHUEM PA3IMYHBIX CPEICTB LHUQPPOBBIX TEXHOJOTUH, MNOHUMaHUE
BO3MOXHOCTEH ILHM(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, LUPPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB;



[IP 21. moHuMaHuWe OCHOBHBIX NPHUHIMIIOB paOOThl, BO3MOXHOCTEH W
OTpAaHWYEHUsS TNPHUMEHEHHS 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
MPOTrpaMMHOT0 00€CTICUEHUS.

@aitnoBble cuctembl. [IpUHUIUNBI pa3MeleHUuss U UMEHOBaHMS (alIoB B
noyiroBpeMeHHou namsatu. [11abmons! a1 onvcanus rpyni (aiios.

IIporpammHoOe oOecrieueHue. JInuensuposanue IIPOTPAMMHOT0
obecnieueHust u MUGPOBLIX pecypcoB. [IponpuerapHoe u cBOOOIHOE MPOrPAMMHOE
obecneueHue. Kommepueckoe 1 HEKOMMEPUECKOE UCIIOIB30BaHUE MTPOTPAMMHOTO
obecrnieueHuss u I1UEAPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBJIMBaeMas
3aKOHOJaTeNIbcTBOM Poccuiickoit denepaiiuy 3a HEIPAaBOMEPHOE UCIOJIb30BAHUE
MporpaMMHOro obecredeHus: U HUQPPOBBIX PECYPCOB.

[IpuHIUIIBI TOCTPOCHUS U aNnapaTHbIE KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
Cetesble npoTokoiibl. Cetb MHTEpHET. Anpecanus B cetd MaTepHeT. [IpoTokob
creka TCP/IP. Cucrtema JOMEHHBIX UMEH.

Paznenenune [P-cetm Ha moaceTH C MOMOIIBIO Macok mnojacereid. CereBoe
agMuHUCTpUpoBaHue. [loydyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIbIOTEpA.
IIpoBepka Hamuuus CBSI3U C y3JIoM ceTu. OnpeneneHue Mapuipyra ABHKEHUA
MaKETOB.

Buaet  pestenbHoctn B cetu  HMHtTepHer. CepBuchl  MHTepHeTa.
['eonndopmariiontbie cucTeMBI. ['€0IOKaIMOHHBIE CEPBUCHI PEATHHOTO BPEMEHU
(Hanmpumep, JoKalus MOOUJIBHBIX Telne(OHOB, OIpEACICHUE 3arpy>KEHHOCTHU
aBTOMarucrpasiei), ”HTEPHET-TOProByIsi, OPOHHUPOBAHUE OMJIETOB M TOCTUHHII.

I'ocynapcTBeHHBIE 3IEKTPOHHBIE CEPBUCHI U yciayrd. CollMaabHbIE CETH -
opraHu3aius KOJUICKTUBHOTO B3aUMOJICUCTBUA M oOMeHa maHHbIMU. CeTeBoi
ATUKET: TpaBWiIa TOBEJAEHUS B KuOeprpocTpaHcTBe. [IpoGieMa mnoaIuHHOCTH
noryuyeHHOU nH@popmaruu. OTKpbIThIE 00pa30BaTEIbHBIE PECYPCHI.



TexHoreHHble U SKOHOMUYECKHE YIPO3bl, CBSI3aHHBIE C HCIOJIb30BAaHUEM
MH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJorui. OO1ue npoodiieMbl 3alUThl
uHpopmarmun  u  uHbOpManMOHHOW  Oe3omacHocTH. CpeAcTBa  3aIIUTHI
uH(pOpMaIM B KOMIIBIOTEPAaX, KOMIIBIOTEPHBIX CETAX M aBTOMATU3UPOBAHHBIX
uHpopMalMOHHBIX cucteMax. IlpaBoBoe oOecrneueHne 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. AHTHUBUpPYCHBIE MporpamMMmbl. Opranuzanusi JUYHOTO apXuBa
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.

Wudopmarusi, nanabie U 3HaHus. MIHpoOpMalnmoHHbIe Mpoliecchl B MPUPOJIE,
TEXHUKE U 00IIEeCTBE.

HenpepoiBHBIE W AMCKpPETHBbIE BEIWYMHBI M cuUrHajibl. HeoOxomumocThb
OUCKpeTH3auud WHGOpMAalMK, TpeIHa3HAYeHHOW HJisi XpaHEHus, Nepefadyd u
00paboTKH B LIUPPOBBIX CUCTEMAX.

JIBonuHoe KkoaupoBaHue. PaBHOMepHbIE UM  HEpaBHOMEpHBIE  KOJIbI.
JlexoaupoBaHue cOOOIIEHUH, 3alMMCaHHBIX C MOMOIIbI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue ®ano. IlocTpoeHHE OAHO3HAYHO AEKOAUPYEMBIX KOIOB C IOMOUIBIO
nepeBa. ENUHULIBI U3MepeHus KojlnyecTBa UHpopMauuu. AnpaBUTHBINA MOAXOA K
OLICHKE KOJIMYeCTBAa UHPOPMALIUH.

Cucrembl cuucieHusi. Pa3BepHyTas 3amuch ILENbIX W JPOOHBIX 4YHCEN B
MO3ULIMOHHOW cHucTemMe cuucieHuss. CBOICTBA NO3WLMOHHOW 3alUCH  YHUCIA:
KOJIMYECTBO LIM(P B 3alUCH, MPU3HAK JEIMMOCTU YUCIa HA OCHOBAaHUE CHUCTEMBbI
CUMCJIEHUS. AJITOPUTM NIEPEBOJA LIENIOTO YKCa U3 P-MUHON CHCTEMBI CUUCIIEHUS B
JECATUYHYI0. AJTOPUTM IepeBoja KOHEeuHOM P-muHOil npoOu B HECSATHUHYIO.
Anroput™M nepeBoAa UEIOro 4uciaa M3 JACCATUYHOM CHCTEMBI CUMCIEHUS B P-
nyHyto. IlepeBox KoHeyHOW jecsaTHUHOW JApodbu B P-uunyro. JIBouuHas,
BOCBMEPHUYHAS U IIECTHALATEPUYHAS] CUCTEMbI CUMCIIEHHS, CBSI3b MEXKAY HUMHU.
Apudmernyeckue ornepanuy B TMO3UIMOHHBIX CHCTeMax cuucieHus. TpouyHas
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
rpaduyuecKux JaHHBIX MPH 33JaHHBIX Pa3pelIeHUH U I1yOuHEe KOAUPOBAHMS 1IBETA.
[IBetoBbie Mopenu. BektopHoe komupoBanue. dopmartbl rpaguueckux (aitnos.
Tpexmepnas rpaduxa. OpakranbHas rpaduka.

KonupoBanue 3Byka. OrneHka HWH(POPMAIMOHHOTO o0O0BEMa 3BYKOBBIX
JaHHBIX TPU 33JaHHBIX YaCTOTE AUCKPETU3ALNUU U Pa3psAHOCTH KOJUPOBAHUS.



Anrebpa noruku. [loHsiTMe BbICKa3biBaHUA. BbICka3piBaTenbHbIE (DOPMBI
(npenukatel). KBaHTOPHI CyIIeCTBOBaHMS U BCEOOITHOCTH.

Jlornueckue omepanuu. TaOmuibl UCTUHHOCTH. JIOTMYECKHE BhIpaKEHUS.
Jlornyeckue ToxaecTBa. Jloka3aTeNbCTBO JIOTMYECKUX TOXKIAECTB C IMOMOIIBIO
Ta0JIUIl MICTUHHOCTH. JIorrmueckue orepanuu 1 ornepaiu Haj MHOKECTBAMH.

3aKkoHbI anreOpbl JIOTMKU. DKBUBAJICHTHBIE MPEOOpa30BaHUS JIOTHYECKUX
BbIpakeHUM. Jlornueckue ypaBHEHHsI U CUCTEMbl YpaBHEHUM.

Jlornueckue GyHKIMU. 3aBUCUMOCTh KOJIHUYECTBA BO3MOXKHBIX JIOTHYECKHUX
(GyHKIUH OT KOJTMYeCcTBa apryMeHTOB. [1oJIHBIE CHCTEMBI JIOTHYECKUX (DYHKITUH.

Kanonuueckue  ¢dopmbl  jorudyeckux  BolpaxkeHuil.  CoBepllieHHBIE
JTU3bIOHKTUBHBIE W KOHBIOHKTUBHBIE HOPMaJIbHBIE (OPMBI, QITOPUTMBI KX
MMOCTPOCHHUSI TI0 TabJINIIe UCTUHHOCTH.

Jlormyeckue »s1eMEHTBI B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
MHoropa3psianbiii cymmarop. [locTpoeHne cxem Ha JIOTHYECKHUX JJIEMEHTax I10
3aJaHHOMY JIOTUYECKOMY BBIPAKEHUIO. 3alUCh JIOTUYECKOTO BBIPAKECHUS MO
JIOTMYECKOM cXeMe.

[IpencraBneHue LENbIX YUCEN B MaMATH KoMIbloTepa. OTpaHUYEHHOCTh
Ivana3oHa 4YHCed IMpU OrpaHUYCHUM KoJMYecTBa pa3psanoB. IlepemnosiHeHue
pa3psHoi ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. J[BOMUYHBIN
JTOTIOJTHUTENbHBIN KOJT OTPULIATEILHBIX YUCEIL.

[TobuToBbie moruueckue onepauuu. Jlornueckudt, apudmeTudeckuii u
nuueckud  casuru.  [lludpoBanume ¢ momomipl0 MOOWTOBOM — omepaiuu
"uckmrouaromee MJIN".

[IpencraBneHre BEUIECTBEHHBIX YHMCEN B MaMSTH KOMIIbIOTEpa. 3Hadalias
4acTh M MOPSAJOK uuciia. Jlmana3oH 3HaYeHUN BelIECTBEHHBIX uncen. [Ipobiemsl
XpaHCHUsl BEIECTBEHHBIX YHCEJ, CBSI3aHHBIE C OTPAHUYCHHEM KOJIMYECTBa
paspsaoB. BbllojiHEHUE omnepanuil ¢ BEUIECTBEHHBIMM YMCJIAMU, HAKOIUIEHUE
OIMOOK MPU BBIYUCICHUSIX.

TeopeTnueckue mMOAXOAbI K OIEHKE KoJMuecTBa HHGpoOpMaluu. 3aKkoH
aaautuBHocTU MH(opmanuu. @opmyna Xapriau. MHpopManus ¥ BEepOSTHOCTb.
®opmyina llleHHoHa.

Anroput™mbl cxkatus naHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. AnroputMmsl cXaThs JaHHBIX C NOTEPSIMU. YMEHBUICHUE
riyOMHBI KOaupoBaHus 11Beta. OCHOBHBIE Ujien anroputmos cxkatus JPEG, MP3.

CkopocTh mepenadyd JaHHBIX. 3aBUCHUMOCTb BPEMEHHM MEpPENadyd OT
MH(OPMAIMOHHOTO0 O00bEMa JAHHBIX U XapaKTEPUCTUK KaHaia cBs3W. [IpuunHbI
BO3HUKHOBEHHUs OIIMOOK TMpu rmeperadye JaHHbIX. Konbl, mo3BoJSIONINE
OOHapy’>XHMBaThb M HUCHPABIATh OIMIMOKH, BO3ZHUKAIOUIME MpPHU Neperaye JaHHBIX.
Paccrosinue Xsmmunra. Koaupoanue ¢ noropenueM 0utoB. Koasl XaMMuHra.

Cuctembl. KOMIOHEHTBI cHCTEMBI M WX B3auMozencTtBue. CHUCTEMHBIN

adexr.

VYnpasneHnue kak nHGOpMaMOHHBIN TTporiecc. OOpaTHast CBS3b.



Mopnenu u moaenupoBanue. Lleas MmogenupoBanus. CooTBETCTBUE MOJEIH
MOJICIIUPYEMOMY OOBEKTY WJIM Mpolleccy, Leau MoaenupoBanus. dopmanusaius
MPUKIAJIHBIX 3a/a4.

[IpencraBienue pe3ylbTaTOB MOJEIUPOBAHUS B BHUAE, YIOOHOM s
BOCHPUSTHS YesloBeKoM. ['paduueckoe npecTaBieHue JaHHbIX (CXeMbl, TAOIHIIbI,
rpaduxn).

I'padsr. OcHoBHble noHsATUSA. Buasl rpados. Onucanue rpagoB ¢ TOMOUIBIO
MaTpHIl CMEXHOCTH, BECOBBIX MATpHUIl, CIHCKOB CMEXHOCTH. Pemienue
QITOPUTMUYECKUX 3a/lad, CBA3AHHBIX C aHalu3oM rpadoB (MOCTpOECHHE
ONTUMAJIBHOTO IMYTH MEXIYy BeplIMHaMu rpada, ompeneseHue KoJudyecTBa
pa3IUYHBIX TyTe MeXAy BEepIIMHAMH OPUEHTUPOBAHHOTO AlMKINYECKOIO
rpada).

Hepesbs. bunapnoe aepeBo. JlepeBbs noucka. Crnocobbl 00xoja nepesa.
[IpencraBinenne apupMeTHUECKUX BhIpAXKEHUN B BUJE JepeBa. JIUCKpeTHbIE UTPbI
JIBYX UTPOKOB ¢ NoiHoi uHpopmanueit. [loctpoenue aepesa nepedbopa BapuaHTOB,
OIMCaHUE CTPATETUH UTPHI B TAOMUYHON (hopMe. BHIMTPHINIHBIE W MIPOUTPHIIIHEIC
MO3UIMH. BRIUTPBINIHBIE CTPATETHH.

CpencTBa UCKYCCTBEHHOTO MHTEIUIeKTa. CepBUCHl MAIMHHOTO MEpeBoAa U
pacno3HaBaHus ycTHOM peun. KorHutuBHbIE cepBUCHL. MneHTuduUKanus 1 mouCK
U300paKEeHU, pacno3HaBaHUe T, CamooOyyaroniuecs CUCTEMBI.
HckyccTBeHHBI MHTEIJIEKT B KOMIBIOTEPHBIX Urpax. Mcmonb3oBaHue MeETOI0B
MCKYCCTBEHHOI'0 MHTEIJIEKTa B oOydaromux cuctemax. Vcmonb3zoBaHue METOJ0B
MCKYCCTBEHHOI'0 MHTEIJIEKTa B poOoToTexHuke. MuTepHer Bemieil. [lepcnexTuBbl
Pa3BUTHs KOMIIBIOTEPHBIX MHTEIIEKTYalbHbIX cucTeM. HelipoHHble ceTu.

Pazoen 3. Hnghopmayuonnvie mexnonozuu.

TexcroBeiii mpoueccop. PenakrupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa NOHMCKAa U aBTO3aMEHbl B TEKCTOBOM
npoueccope.  HMcnons3oBanue  ctwiei.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokymeHTbl. CHocku, ornaBieHue. KoiektuBHas pabora ¢ JOKyMEHTaMu.
HNHCTpyMEHTBI pelieH3upoBaHusl B TEKCTOBBIX mporieccopax. OOmayHble CEpBUCHI.
HenoBas mnepenucka. Pedepar. IlpaBuna uuTUpPOBaHUS HUCTOYHHKOB U
opopmieHuss Oubnuorpadguueckux ccpuiok. OPopMieHUE CIUCKA JUTEPATYPBHI.
3HaKOMCTBO C KOMIIBIOTEPHON BEpCTKOW TekcTa. TeXHWYeckue CpelicTBa BBOJA
Tekcta. CrHenualiu3upoBaHHBbIE CPEACTBA PENAKTHUPOBAHUS MAaTEMAaTHYECKHUX
TEKCTOB.

Ananu3 nanHbix. OCHOBHbBIEC 3a7]auM aHANIM3a JAHHBIX: MPOrHO3UPOBAHME,
kinaccudukanus, KiacTepusalus, aHaiu3 OTKIoHeHu#. IlocienoBaTenbHOCTh
pelIeHus 3a7a4 aHajdu3a JaHHBIX: cOOp MEPBUYHBIX JAaHHBIX, OYUCTKA U OLICHKA
KauecTBa JaHHBIX, BHIOOp W/WIIM MOCTPOECHHUE MOJENH, MpeoOpa3oBaHUe JaHHBIX,
BU3Yyalu3allisl JAaHHBIX, MHTEpIIpeTalus pe3ynbraToB. [Iporpammubie cpenctsa u
MHTEPHET-CEPBUCHI JI1 00pabOTKU W MpEe/CTaBlIeHUs JaHHBIX. bosbline naHHbIe.
MamunHoe o0yyenue. MHTeeKTyaabHbli aHaIu3 JaHHbBIX.

AHanu3 JaHHBIX C TIOMOIIBIO AJNEKTPOHHBIX Tabiull. BberyuciieHue cymmbl,
CpeHEero apu(pMETUYECKOro, HauOoIbIIEro (HAMMEHBIIET0) 3HAYCHHSI JUana3oHa.
Boruncnenne kosd@uiimeHTa Koppesisiuu JBYX psSAoB JaHHbIX. [locTpoeHue



CTONOYAThIX, JHMHEWYaTbIX W KPYyroBbix auarpamm. [loctpoenue rpadukos
¢byukuuid. [TogOop MuHUM TpeHaa, pelieHre 3a1a4 MPOTrHO3UPOBAHUS.

YucneHHoe pellleHWe YypaBHEHUII C NIOMOLIbIO TNoa0Opa mapamerpa.
OntrMu3anys Kak MOMCK HAWIY4YLIEro pelIeHHs B 3aJaHHBIX yciaoBusax. LlemeBas
¢byHkuusa, orpaHuyeHus. JlokanbHble U TH00ANbHBI MHUHUMYMBI II€JIE€BOM
¢byukuuu. Pemenue 3a1ay onTUMHU3aIUU C TOMOIIBIO 3JIEKTPOHHBIX TaOIUII.

Ortanbl  KOMIOBIOTEPHO-MAaTEMAaTUYECKOTO MOJEIHMPOBAHMS: ITOCTAaHOBKA
3ajlayd, pa3paboTka  MOJEIM, TECTUPOBAHHUE  MOJIETIH, KOMIBIOTEPHBIN
AKCIEPUMEHT, aHAJIU3 PE3YyJIbTaATOB MOJIEIIUPOBAHHUS.

JluckpeTnsanuss TpU MATEMATUYECKOM MOJICIUPOBAHUU HENPEPHIBHBIX
mpoueccoB. MogenupoBanue JBWKEHUsS. MojenupoBaHue OHMOIOTHYECKUX
cucteM. MaremaTuyeckue  MOJAEIM B DKOHOMHUKE.  BbluuciauTenbHble
AKCHEPUMEHTHI C MOJICIISIMHU.

OO6paboTKka pe3yabTaTOB 3KCHepuMeHTa. MeToJ HauMEHbBIINUX KBaJpaToB.
OneHka 4YHUCJIOBBIX MApaMeTpPOB MOJECIHPYEMBIX OOBEKTOB M  IPOLECCOB.
BoccranoBneHue 3aBUCUMOCTEN MO pe3yJbTaTaM dKCIIEPUMEHTA.

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

Tabnuunbie (pensiiuoHHBbIE) 0a3bl JaHHBIX. Tabnuia - mpeacTaBiIcHUE
cBeleHnii 00 ogHOTMHHBIX 0OBekTax. Iloie, 3amuch. Kimrou taGmuimel. Pabora ¢
roroBoil 0a3oif naHHBIX. 3amnonHeHue Oa3bl JNaHHbIX. [loWck, copTUpoBKa U
¢bunbTpanus TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpoChl C MapaMeTpamu.
Boluncisiemble MOJs B 3am1pocax.

MHorotabnuunble 0a3bl JaHHBIX. THUIBI CBSI3eH MEXIy TaOJIHIIaMHU.
Buemnuii kimod. LlenocTHOCTh 6a3bl JaHHBIX. 3aMPOChl K MHOTOTa0JIMYHBIM O0a3aM
JAHHBIX.

WNurepner-nipuiioxkenus. [lonstne o cepBEpHOM M KIMEHTCKOM 4YacTAX
caiita. TexHosmorusi "KIMEHT - cepBep', €€ JOCTOMHCTBA M HenocTaTku. OCHOBBI
s3pika HTML wu kackamaeix Tabmui ctuwiedt (CSS). CueHapum Ha  sS3bIKe
JavaScript. ®opMbl Ha BeOcTpaHuUIIe.

Pa3menenne BeO-caiiToB. Ycayra XxocTuHTa. 3arpys3ka (aiijioB Ha CauT.

BBoa n300pakeHUil C UCIMOJNIB30BAHUEM PA3IUYHBIX HUQPPOBBIX YCTPOUCTB
(mudpoBbIX (oToanmapaTtoB U MUKPOCKOIOB, BUIECOKAMEDP, CKAaHEPOB U JPYTrUX
ycTporictB). ['paduueckuit penakrop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcnektuBbl. ['mcrorpamma. Koppekuusi  ypoBHEW, KOppeKIus  IBETa.
OO6eciBeunBanue 1BETHBIX H300pakeHuil. Perymb. Pabora ¢ oGnactsamu.
OuUIbTPHI.

MHmuorocnolineie u3obOpaxenusi. TekctoBble ciou. Macka cinos. Kanamsl.
Coxpanenue BbienieHHONW obsactu. IloaroroBka wmimocTpanuil s BeO-CalTOB.
AHUMUPOBaHHBIE N300paKEHUS.

Bekropnas rpaduka. [Ipumutussl. U3MeHeHNE TOpsIIKA SJIEMEHTOB.

BripaBuuBanue, pacnpenenenue. ['pynnupoBka. Kpussie. Dopmatbl
BEKTOPHBIX PHUCYHKOB. Mcmosib30BaHME KOHTYpPOB. BekTropuzaumsi pacTpOBBIX
N300paKEeHUI.



[IpyHIMOBI TOCTPOEHUST M PEAAKTUPOBAHUS TPEXMEPHBIX MOJENeH.
Cerounble Mojenu. Matepuansl. MoJenupoBaHHE HUCTOYHUKOB OCBEHICHUS.
Kamepsl. AnautuBHble TexHoioruu (3D-npunrtepsl). Ilonstue o BUpTyalbHOU
pPEaNbHOCTHU U JAOTOJTHEHHON PeaIbHOCTH.

Pazoen 4. Anzopummol u npozpammuposanue

Omnpenenenne BO3MOXKHBIX Pe3yJbTaTOB pabOThl MPOCTEUIINX AITOPUTMOB
YIPaBJICHUS HUCIOJHUTENSIMU W BBIUUCIUTENBHBIX alroputMoB. OmnpeneneHue
MCXOJHBIX JaHHBIX, IPU KOTOPHIX AITOPUTM MOXKET aTh TpeOyeMbIil pe3yJIbTar.

Oranbl peuieHus 3aj1a4y Ha kommneiorepe. THCTpyMeHTanbHbIe cpecTBa:

TPaHCIATOP, OTIAAYUK, TPOGUIUPOBIIKUK. KoMIUIsAIuUsS U UHTEpHpeTaLHs
nporpamMm. BupTyanbHble MallvHBbI.

WurterpupoBanHas cpeaa pa3paboTku. MeToabl OTIAaJKH  HpPOrpaMM.
Hcnonb3oBanue TtpaccupoBouHbIX Tabmuu. OTiagounbiii BbIBOA. [lomaroBoe
BBITIOJIHEHUE MTporpamMMbl. Touku octaHoBa. [IpocMOTp 3HAUEHUI TEpEMEHHBIX.

SA3pik  nporpammupoBanus (Python, Java, C++, C#). Tunbl naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIE, CHUMBOJbHBIC, JIOTUYECKHE. BeTBieHus.
Cnoxuble ycnoBus. Iluknsl ¢ ycinoBuem. Ilukibl 1O  NEPEMEHHOM.
B3aumo3aMeHseMOCTh  pa3IMYHBIX  BHAOB  LMKJIOB. HBapumaHT  1uKia.
CocraBieHue IMKIa C HUCIOJIb30BaHUEM 3apaHee OMNpEe/IeJIEHHOr0o WHBapHaHTa
UK.

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

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

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

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

Pazbuenne 3amaum Ha mnoazagaud. llogmporpammbl (mpouenypsl U
¢byukuun). Pexypcus. PekypcuBHble 00BekThl ((pakrtansl). PexypcuBHbIe
npouenypbl U1 QyHkuuu. Mcnonb3oBaHue cTeka JUIsl OPraHU3aluU PEKYypPCUBHBIX
BBI30BOB.

Hcnonb3oBanue CcTaHAApTHOW OMONMOTEKH S3bIKa MPOrpPaMMHPOBAHUS.
[lonkntouenne  OUONMOTEK  MOANPOrpaMM  CTOPOHHUX  IPOU3BOAMUTENEH.
MoaynbHBINA IPUHIUIT TOCTPOEHUS TPOrPAMM.

Yucnennole MetoAbl. TouHoe ¢ NPUOIMIKEHHOE pEIICHHs 3a/ayu.
YuclieHHbIE METO/IbI PELICHHs] YPAaBHEHUI: METO/ nepedopa, METo I MOJIOBUHHOTO
nenenus. [lpubnrkeHHOE BBIYMCICHHME [UIMH KPUBBIX. BbluncieHue rmomanei
buryp Cc TOMOIIBIO YHUCICHHBIX METOAOB (METOJA MNPSAMOYTOJIbHUKOB, METO]
tpanenuii). Ilouck wmakcumyma (MUHUMYMa) (QYHKUAM OJHOM NEepeMEHHOU
METOJIOM TOJIOBUHHOTO JIEJICHHUS.



O6paboTka CHUMBOJIbHBIX JaHHBIX. BcTpoeHHbIe  (QYHKIIMU  sI3BIKA
MPOrpaMMUPOBAHUS JIJI1 0OOpaOOTKHM CUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: IIOJICYET KOJIMYECTBA IIOSIBJICHUM CHUMBOJIa B CTPOKE,
pa3OneHue CTPOKM Ha CJIOBa IO MPOOEIBHBIM CHMBOJIAM, IOUCK TOJCTPOKU
BHYTPM JAHHOM CTPOKHM, 3aMEHA HAWJICHHOW IIOJCTPOKH Ha JPYIYIHO CTPOKY.
I'eneparuss Bcex CJIOB B HEKOTOPOM ayihaBUTE, YAOBJICTBOPSIOMIUX 3aJaHHBIM
orpannueHusm. [IpeoOpazoBanue yuciaa B CHMBOJIbHYIO CTPOKY M 0OpaTHO.

MaccuBbl M TIOCJIEIOBATEIBLHOCTH 4YHCEI. BbruucieHue 0000IIEeHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBa WJIM YUCIOBOM MOCIEAOBATEIILHOCTH (CYMMBI,
MPOU3BEICHUS, CPEAHEro apuPmMeTHnyecKoro, MUHUMAIBHOTO M MaKCUMaJbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIAOBJICTBOPSIONIUX 3aJaHHOMY YCJIOBHIO).
JIMHEWHBIN MOUCK 3aJAaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKka ogHOMEPHOTO MaccuBa. [IpocThie MEeTObI COPTUPOBKH (METO/T
Mmy3bIpbKa, METOJ BBIOOpa, cOpTUpOBKa BcTaBKamu). COPTUPOBKA CIUSHUEM.
beictpass coptupoBka maccuBa (amroput™m Quicksort). JIBOMYHBIA TOWUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHbIE MacCUBBI (MaTpullbl). AJTOPUTMBI OOpPaOOTKHM JBYMEPHBIX
MAacCCHBOB: 3aII0JIJHEHUE IBYMEPHOI'O YHCJIOBOr0 MacCUBa M0 3aJaHHBIM IIpaBUJIaM,
MOUCK 3JIEMEHTa B JBYMEPHOM MAacCHBE, BHIYUCJICHHUE MaKCUMyMa (MUHUMYyMa) U
CYMMBI JJIEMEHTOB JIByMEPHOTO MAacCHBa, IMEPECTAaHOBKA CTPOK U CTOJIOIOB
JIBYMEPHOT'O MacCHUBa.

dopmanuzanus  HOHATHS  anroputma. MammHa  ThlopuHra  Kak
YHUBEpCAIbHAS MOJAENb BeiuucieHu. Te3uc Uepua-Trropunra.

O1eHKa CJIOKHOCTU BBIYMCIICHUN. BpeMsi paGoTel U 00beM HCIOJIB3yEMOM
NnaMsiTU, UX 3aBUCMMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OIeHKa
ACUMITOTUYECKON CIOXHOCTU QJITOPUTMOB. AJITOPUTMBI  MTOJIMHOMHAIBLHOU
cinoxkHoctu. Ilepebopubie anroputmbl. [Ipumepbl pa3IMYHBIX —AJTOPUTMOB
pelIeHUs] OJHOM 3aJ]aui, KOTOPBIE UMEIOT PA3JIMYHYIO CI0KHOCTb.

[Touck mpoOCTHIX YMCEN B 3aJaHHOM JIMAIla30HE C IMOMOIIbIO alropuTMa
"pemeTo DpaTtocheHna".

MHoropa3psiAHbI€ 1IeJIble YUCia, 3a/1a4d JJIMHHON apu(METHKHU.

CnoBapu  (accollMaTUBHBIE MAaCCHUBBI, OTOOpaxkeHHUs). Xd2II-TaOJHUIIbI.
[TocTpoenue anpaBUTHO-YACTOTHOTO CIIOBAPS JIJIs 33IaHHOTO TEKCTA.

Crexu. AHamM3 MPaBUIBHOCTA CKOOOYHOIO BBIpa)kKeHUs. BrraucieHue
apuMETHUECKOTO BBIPAXKEHUSI, 3aAIMUCAHHOTO B MOCTPUKCHON Popme.

Ouepenu. Mcnionp3oBaHue odyepean Ajisl BPEMEHHOTO XpaHEHUS JaHHbIX.

Anroputmbl Ha rpadax. IlocTpoeHne MHHHUMAIBLHOTO OCTOBHOTO JEpeBa
B3BEIIICHHOT'O CBS3HOTO HEOpPUEHTHpOBaHHOTO Trpada. KommuecTBo pazimyHbIX
MyTeH MEXy BEpIIMHAMU OPUEHTHUPOBAHHOTO AlUMKJIMYECKOro rpada. AaroputM
JIeUKCTpBI.

JepeBbsi. Peanuzanus nepeBa ¢ HOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapubie) naepeBbs. [locTpoeHue nepeBa s 3aJaHHOTO apuUPpMETHUECKOTO
BBIpakeHUsl. PeKypcuBHBIE alropuTMbl 00Xojaa JepeBa. Mcnonb3oBaHue crTeka u
ouepenu s 06xoaa JaepeBa.



JluHamuyeckoe MporpaMMUpOBAaHUE KaK METOJA pEHIeHHs 3ajady ¢
COXpPaHEHUEM MPOMEXKYTOUHBIX PE3YyJIbTaTOB. 3aJaud, PEIIaeMble C MOMOIIbIO
JUHAMUYECKOTO TPOrPaMMHUPOBAHUS: BBIUUCICHUE PEKYPCUBHBIX (PYHKIUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 33/1a4l ONTUMHU3ALIUH.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MTpOrpaMMupoBanuu. OOBEKTHI U
kiaccel. CBOMCTBA U METONbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIM3.
Pa3paboTka mnporpaMMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO MOJIXO/A.
Wukancynsuus, Hacjae0BaHuE, MOTUMOPHU3M.

Cpensl ObicTpoii pazpaboTku mnporpamm. [IpoextupoBanue wunrtepdeiica
noyib3oBaTesid.  Mcronb3oBaHWE TOTOBBIX — YNPABIAEMBIX  BJEMEHTOB s
MOCTPOCHUS uHTEepdeiica.

O630p  s3bIKOB  mporpammupoBaHusi.  llonatTne 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
nomMompo muH. KoHTposulepel BHEMIHMX YCTpoWCTB. IIpsamoil nmoctym k
naMmsaTi. OCHOBHBIE TEHJICHIIUU PA3BUTHUS KOMIIBIOTEPHBIX TEXHOJOTHA.
[TapannensHbie BBIUMCIICHHUS. MHoromnpoueccopHsie CUCTEMBI.
CynepkommbioTepsl.  PacnpeneneHHble  BBIYHCIUTEIbHBIE  CHUCTEMBI U
00paboTka OONBIINX JaHHBIX. MOOWIbHBIE ITU(POBBIE YCTPOMCTBA U MIX POJIb
B KOMMYHHKaIUAX. BCTpoeHHBIE KOMMIBIOTEPHl. MUKPOKOHTPOIIIEPHL.
PoGoTusnpoBanHbie MPOU3BOICTRA.

IIporpaMmMmHoOe obOecrieueHre KOMIbIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. Buabl
IPOrpaMMHOTO obecrieueHus U uX HazHaueHne. OCOOEHHOCTH MPOTPaMMHOTO
obecrieyeHnss MOOWJIBHBIX YyCTpOHMCTB. IlapamiensHoe mHporpaMMUpOBaHHE.
CucremHoe mporpammHoe obecrieueHue. OnepanMoHHasi cCUucTeMa. Y TUITUTHI.
HpaiiBepbl  ycTpoilcTB. HMHCTamisiuuss W JEMHCTAUISALMS [POTPAMMHOIO
obecrieuenus. PaitoBast cucrema. [IpuHIMIBI pa3MeNIeHUs U MMEHOBAHUS
¢aiinos B nonroBpeMeHHo# maMsaTu. 111abmoHb! U1 onMcanusi rpymi ¢Gaios.

[Iporpammuoe oGecrieuenue. JInieH3upoBaHue MPOrpaMMHOTO 00€CTICUeHUS
u uudpoBsix pecypcoB. IlpompuerapHoe U CBOOOJHOE MPOTrPaAMMHOE
obGecrieuenne. Kommepueckoe © = HEKOMMEpYECKOE  HCIOJIb30BaHHE
IpOrpaMMHOTO oOecriedyeHnss W IHQPPOBBIX pecypcoB. OTBETCTBEHHOCTD,
yCTaHaBIMBaeMas  3akoHojarenscTBOM  Poccmiickonn  @epepanmu  3a
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HEMPaBOMEPHOE WCIOJIb30BAaHUE MPOTPAMMHOTO OOECTICUeHUsT M IH(PPOBBIX
pecypcoB.

[IpyuHIHUIIBI TOCTPOECHMS M alllapaTHbIE KOMIIOHEHTBl KOMIIBIOTEPHBIX CETEH.
CereBbie mnpoTokonbl. Cerb HWuTepHer. Anpecanuss B cetu MHTepHer.
ITporoxouer creka TCP/IP. Cucrema nomeHHbIx uMeH. Pa3nenenue [P-cetn Ha
MOJICETH C TIOMOUIbI0 Macok mnojcereil. CeTeBoe aIMUHHCTPUPOBAHUE.
[TonydeHue naHHBIX O CETEBBIX HACTPOMKax KomIbroTepa. [IpoBepka Hanuuus
CBSI3M C y3JI0M ceTH. OnpenieneHne MaplpyTa JIBHKEHUs TaKETOB.

Bunet  pestenbHocTM B cetu  WurepHer.  CepBucel  WuTepnera.
I'eonHdopmanoHHble cHUCTEMBL. [ '€0JIOKAIIMOHHBIE CEPBHUCHI PEAILHOTO
BpeMEHU (HampuMep, JOKalus MOOWJIBHBIX Tele(OHOB, OMpECICHHE
3arpy’)KEHHOCTH aBTOMAarucTpajieil), HMHTEPHET-TOProBisd, OpOHUPOBaHUE
OWUJIETOB M TOCTUHHIL. [ OCyIapCTBEHHBIE AJIEKTPOHHBIE CEPBHUCHI U YCIYTH.
CoumanbHble CETH - OpraHu3aIys KOJUIEKTUBHOTO B3aWMOJICHCTBUS M OOMEHa
naHHbIMU. CeTeBOil 3THKET: NpaBWIa MOBEACHUS B KHOEPIPOCTPAHCTBE.
[Ipobnema  mWOMIMHHOCTH  ToOdydeHHOW  wmHpopmamuu.  OTKpBITHIE
o0Opa3oBaTeNbHbIE PECYPCHI.

TexHOreHHbIE M JKOHOMHUYECKHE YIpO3bl, CBS3aHHBIE C MCIIOJb30BAHHEM
MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHOJorui. OOmue mpobiiemMsl
3amUThl THPOPMAITUU U HHPOPMAIIMOHHOUW Oe3omacHoCTH. CpeicTBa 3alIuThI
nH(pOpMAIUU B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETSAX U aBTOMAaTH3UPOBAHHBIX
nHpOpPMAIMOHHBIX cucTeMax. IIpaBoBoe oOecrnieueHne HH(POPMAIIMOHHOM
0€30IMaCHOCTH.

[IpenoTBpaenue HECAHKI[MOHUPOBAHHOT'O JocTyna K JINYHOU
KoHUIeHIMATEHON ~ WHpOpMamuu,  XpaHSIIeWcs Ha  TEPCOHAITBHOM
KOMIIBIOTEpPE, MOOWIBHBIX yCTpoiicTBaXx. BpemoHocHoe mporpamMMHoOe
obecrieyeHne W CcHocoObl OOpbOBI C HUM. AHTHUBUPYCHBIE IIPOTPAMMBL.
Opranm3anus JUYHOTO apxuBa uH(popMmanmu. Pe3epBHOE KOMUpOBaHHE.
ITaposibHas 3amuTa apxXusa.

udpoBanue nanHpix. CHMMETPUYHBIE W HECHMMETPHYHBIE IIHQPHI.
Mudper mpoctoit 3amensl. Iludp Lesaps. ludp Bmxenepa. Anroputm
mmdpoBanus RSA.

10.

Koncynbranms
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Pa3nea 2. Teoperuyeckue 0CHOBbI HHPOPMATHKH
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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
MO3ULMOHHON cucTeme cuucieHus. CBoilcTBa MO3MIIMOHHONW 3alUCH 4YHCTa:
KOJMYECTBO IU(p B 3alKCH, NPU3HAK JAECTUMOCTH 4YHCIIa HAa OCHOBAaHHE
CUCTEMBbl CUMCICHHMS. AJNTOPUTM IIepeBoJia ILEJ0oro uuciaa H3 P-uuHOM
CUCTEMBI CUMCIICHUS B IECATUYHYIO. AJITOPUTM NEPEBOJIa KOHEUYHOU P-muHOM
IpoOu B JECATHYHYIO. ANTOPUTM TEepeBOJa IEIOr0 YHcia U3 JNECATHYHOU
cucreMsbl cuncienus B P-nunyro. IlepeBon koHeuHO# AecsaTHYHOM 1podu B P-
W4yHylo. J[BOW4YHAas, BOCBMEpHMYHAs M IIECTHAALATCPUYHAs CHCTEMBI
CUHCJIEHMS], CBSI3b MEKYy HUMU. ApU(MeETUUECKUE ONIEPALIUU B TO3ULIMOHHBIX
CUCTEMax CcuucieHusd. TpoudHass YypaBHOBEIICHHAs CHCTEMa CUMCIICHHS.
JIBOMYHOIeCATUYHAS CHCTEMA CUUCIICHUS.

14.

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

15.

KomupoBanune  m3o0paxenuit. OneHka  WHPOPMAIMOHHOTO  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 WHGOPMAIMOHHOTO OO0beMa 3BYKOBBIX JAHHBIX MpPU 3aJaHHBIX
94acTOTe AUCKPETU3ALMHU M Pa3pITHOCTH KOJIUPOBAHUSI.

16.

Anrebpa soruku. lloHsTHe BBICKAa3bIBaHMS. BbICKa3bIBaTENbHBIE (POPMBI
(mpenukatel). KBaHTOpHI cymecTBoBaHMA W BceoOmHocTu. Jlormueckue
onepanuu. Tabmuipl ucTUHHOCTH. Jlormueckue BbIpakeHUs. Jlormdeckue
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ToxkJecTBa. Jl0Ka3aTenbCTBO JIOTMYECKUX TOXKAECTB C IOMOLIBIO TaOMIHIL
ucTuHHOCTHU. Jlornyeckue onepanuu U onepanuy HajJ MHOKECTBAMH. 3aKOHbI
anreOpbl JJOTUKH. DKBUBAJICHTHBIE TPE0OPa30BaHMsl JOTHUECKUX BBIPAKCHHIA.
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 JOTHYECKHX JIEeMEHTax
10 3a/JaHHOMY JIOTMYECKOMY BBIPaXEHHUIO. 3alHUCh JIOTUYECKOTO BBIPAKEHUS
110 JIOTUYECKOU CXEME.

19.

[IpeacraBienue MenbIX YKCET B MaMITH KOMIbIOTepa. OrpaHU4eHHOCTb
JIMara3oHa 4YuCe MPU OTPAHUYEHUU KOJWYecTBa paspsnoB. llepenonnenue
paspsanHOM ceTku. be33HakoBble W 3HAKOBBIC JIaHHBIE. 3HAKOBBLIM 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 IMPU BBIYUCIICHUAX.

22.

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

23.

Anroputmbel ckatust JgaHHBIX. AnroputM RLE. Anroputm  Xaddmana.
Anroputm LZW. AnropuTmsl cXaTHsl JaHHBIX C NOTEPSIMHU. Y MEHBIIECHHE

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 XapaKTePUCTUK KaHala CBS3H.
[IpyurHBl BO3HMKHOBEHHUS OIIMOOK TMpU TIepenadye JaHHBIX. Kogpl,
MO3BOJISIIOIIME OOHApY)KMBAaTh W HCIPABJIATH OUIMOKHM, BO3ZHUKAIOLIWE INPU
nepeaade naHHbIX. PaccrosHue XsmmuHra. KoaupoBaHue ¢ HOBTOpEHHEM
o6utoB. Kogpl XammuHra.

25.

Cucrempl. KOMIIOHEHTBI CHCTEMBI M UWX B3auMoueicTBue. CHCTEMHBIH
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

rpada).

28.

HepeBwsi. bunapnoe aepeBo. [lepeBps moucka. CrnocoObl 00xoja nepesa.
[IpeacraBnenue apupmMeTHYECKUX BBIPAKEHHN B BUIE AepeBa. J(UCKpeTHbIE
UTPHI JIBYX UTPOKOB ¢ MoiHON mH(popmarmeid. [loctpoenue nepesa nepedopa
BapUAHTOB, OMMUCAHUE CTPATETHH UTPHI B TAOIHYHOU opMe. BBIUTpHINIHBIE 1
MIPOUTPHIIIHBIE TTO3UIIMU. BHIUTPBINITHBIE CTPATErHH.

CpencrtBa UCKYCCTBEHHOTO HHTeIUIeKTa. CepBHCHl MAlIMHHOTO TIEPEBOJA U
pacnio3HaBaHusi yCTHOM peun. KorHuTtuBHbIE cepBuchl. WneHTudukanus u
MOUCK H300pakeHWH, pacro3HaBanue nui. CamMooOy4arommecs CHCTEMEI.
HckycCcTBEHHBI MHTEIJIEKT B KOMIIBIOTEpHBIX urpax. HMcnosb3oBaHne
METOJIOB  UCKYCCTBEHHOTO  WHTEIUICKTa B  OOyJarmOIIMX  CHCTEMax.
Hcnonp30Banne METOJ0B HMCKYCCTBEHHOTO MHTEJUIEKTA B POOOTOTEXHUKE.
WNHutepHer BEILEH. [IepcriekTuBBI pa3BUTUA KOMIIBIOTEPHBIX
WHTEJUICKTYAJIbHBIX cucTeM. HelipoHHbBIE CEeTH.
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Pasnen 3. UndopmanmonHbie TeXHOJIOTHH.
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30.

TexcrToBelii mporieccop. PemaktupoBanme u QopmatupoBanue. I[Iposepka
opdorpadpun u rpammaruku. CpeacTBa MOMCKAa U aBTO3aMEHBI B TEKCTOBOM
npoueccope. McnonpzoBanue cruneil. CTpyKTypUpOBAaHHBIE TEKCTOBbBIE
nokyMeHThl. CHocku, ornasieHue. KomnexkTtuBHas paboTa ¢ JIOKYMEHTOM.
WHCTpyMEHTBI pEeLeH3MpOBaHUsl B TEKCTOBBIX Tporeccopax. OOnavHble
cepBuchl. Jlenoas nepenucka. Pedepar. [IpaBuna nuTupoBaHus HCTOYHUKOB
u  odpopmienus Oubmuorpaduueckux ccpiiok. OdopmiieHue  crmcka
JUTEpaTypbl. 3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOM TeKcTa. TexHHuyeckue
cpeacTBa BBoja Tekcra. Crnenualn3upoBaHHBIE CPENCTBA pPEIaKTUPOBAHUS
MaTEeMaTHYECKUX TEKCTOB.

31.

AHnanu3 nanHbiX. OCHOBHBIC 33/layd aHAJIM3a JIAaHHBIX: MPOTHO3UPOBAHHUE,
KITacCU(UKaIs, KIacTepu3alus, aHaau3 OTKIOHeHUuU. [locienoBaTebHOCTh
pelieHusl 3ajad aHajdu3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OYUCTKA H
OIICHKa KayecTBa JAHHBIX, BBIOOp W/WIM  TOCTPOCHHE  MOJIEIH,
npeoOpa3oBaHUE  JAaHHBIX, BU3yaJlu3alus  JaHHBIX, HHTEPIpETaALUs
pe3ynbTaToB. [IporpamMmMHbIe CpeicTBa M MHTEPHET-CEPBUCHI 1J11 00pabOTKH 1
MpEACTABICHUST JaHHBIX. bonbiue gaHHbie. MammHHOoe oOydeHue.
HNHTemekTyallbHbIN aHAIN3 JaHHBIX.

32.

AHanu3 JaHHBIX C MOMOINIBIO 3JEKTPOHHBIX Tabnui. BerumcieHue cymmsl,
cpenHero  apu(MeTUYECKOro, HaMOOJbIIEro (HAWMEHBILETO) 3HAYCHUS
nuana3zoHa. Berancnenue xo3dduimenTa KOppensiuu JIByX pPsAIOB JaHHBIX.
ITocTpoenue cronOyaThiX, TUHENYATHIX U KPYroBbIX auarpamM. [loctpoenue
rpadpuxkoB  ¢yakmmit. [logbop  nuWHWUM  TpeHAa, pemIeHHe  3aaad
IIPOrHO3UPOBAHUSL.

33.

UuciaeHHOE peIIeHHME YypaBHEHWH ¢ TMOMOIIbI0 mojbopa mapamerpa.
OnTuMu3aiuss Kak MOWCK HAWJIY4IIEro pelIeHUs B 3aJaHHBIX YCIOBHUSX.
IleneBast QyHKIMS, orpaHWuYeHUs. JIoKanbHBIE W TIIOOATHHBIA MUHUMYMBI
ueneBoi ¢yHkiuu. Pemienne 3a1a4 ONTUMU3AIUE C TTOMOIIBIO 3JIEKTPOHHBIX

TabJuII,

34.

Oranel  KOMIBIOTEPHO-MATEMAaTUYECKOTO  MOJEIMPOBAHUS:  [TOCTAaHOBKA
3aJauM, pa3paboTka MOJENU, TECTUPOBAHME MOJEIU, KOMIIBIOTEPHBIN
AKCHEPUMEHT, aHAJIN3 PE3YJIbTAaTOB MOJEIUPOBAHHUS.
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35.

JluckpeTusanusi NOpU  MaTEeMaTHYECKOM  MOJIETUPOBAHUHM  HETPEPHIBHBIX
npoueccoB. MojenupoBanue ABWKeHUs. MojenupoBaHue OHOJIOTHMUYECKUX
cucteM. MaremaTuyeckue MOJEIM B HOKOHOMHUKE. BpluuciuTenbHble
AKCIIEPUMEHTHI C MOJICIISIMH.

36.

O0OpaboTka pe3ynbTaToB SKCIEPUMEHTa. MeToJ HaWMEHBITUX KBaJpaTOB.
OrneHKa YHCIIOBBIX TapaMeTPOB MOJICTHPYEMBIX OOBEKTOB M IPOIIECCOB.
BoccraHoBieHNE 3aBUCHMOCTEN IO PE3yabTaTaM IKCIIEPUMEHTA.

37.

BepostHocTtHele  Mozenmu.  Meroasl Monte-Kapio.  MMurtannonHoe
MozenupoBaHue. CUCTEMbl MaCCOBOTO OOCITY)KMBaHMUSI.

38.

TabnuuHble (pesIMOHHBIC) 0a3bl JaHHBIX. Tabnmuia - TpeICTaBICHHE
cBesleHni 00 omHOTHIHEBIX 00bekTax. [lome, 3anuchk. Katou Tabiunel. PadoTa ¢
roTOoBOM 0a30i JaHHBIX. 3amojHeHue 0a3bl AaHHBIX. [IOMCK, COPTHPOBKA U
¢bwibTpanus  JaHHBIX. 3ampockl HAa BBIOOPKY JaHHBIX. 3alpochl  C
napameTpamu. BerauciseMbie oJis B 3arpocax.

MHoroTtabianunble 06a3bl JaHHBIX. THIBI cBsI3el Mexay Tabauamu. BuentHuit
ko4, llenocTHOCTh 6a3bl JaHHBIX. 3ampochl K MHOTOTAaOJWMYHBIM 0Oa3am
JTAHHBIX.

39.

NHutepuer-npunoxenus. [lonsaTre 0 cepBepHON M KIMEHTCKOM 4acTsAX CauTa.
Texnonorust "KAMEHT - cepBep', €€ TOCTOMHCTBA U HenocTaTKu. OCHOBBI
s3pika HTML u xackamnubix Tabmui ctuseit (CSS). Cuenapum Ha si3bIKe
JavaScript. ®opmbl Ha BeOCTpaHUIIE.

40.

Pa3menienue BeO-caitiToB. Yciyra xocTuHra. 3arpyska (ailioB Ha CaiT.

\S}

41.

BBon n300paxeHHil ¢ MCHOJIb30BAaHUEM PA3JIMYHBIX LUPPOBBIX YCTPOICTB
(mdpoBbIX ¢oToaNmapaTOB W MHKPOCKOIOB, BHJICOKAMEp, CKAHEPOB W
apyrux ycrpoiictB). I'papuueckuii pemaxtop. Paspemenne. Kanpuposanue.
Ncnpasnenue nepcnexktussl. ['uctorpamma. Koppekuus ypoBHEH, KOppEKLUs
nsera. OOecuBeunBaHue IBETHBIX H300pakeHuil. Perymbs. Pabora c
oOmactsiMu. OUIBTPHI.

42.

MHorocnoiiasle u3o0paxkeHus. TekcroBele ciou. Macka cnos. Kanansl.
CoxpaHenue BblJeneHHON oOnactu. I[loaroToBka wIrOCTpanui s BeO-
caiToB. AHUMUPOBAaHHBIE N300paKECHHUSI.

43.

Bekropnas rpaduxka. [lpumutusel. U3mMeHeHne nopsika 31€MEHTOB.

44.

BelpaBHuBanue, pacnpenenenue. ['pynnupoBka.  Kpusbeie.  Dopmatsl
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BEKTOPHBIX PUCYHKOB. Mcrnosib30BaHue KOHTYpoB. Bekropusanus pacTpoBBIX
n300paxeHuil.

45.

[IpyHIMIBI TOCTPOECHUS U PEJAKTUPOBAHUS TPEXMEPHBIX MoJieseld. CeTouHbIe
Mozenu. Marepuanel. MojenrpoBaHue HCTOYHHUKOB OCBelleHUs. Kamepsl.
AputuBHble TexHojoruu (3D-mpuntepsl). IloHdATHe 0 BUpPTyanbHOU
pEaIbHOCTH U JJOTIOJIHEHHOM pealbHOCTH.

46.

Koncynbranus
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47.

OmnpeneneHne BO3MOKHBIX pE3YJIbTaTOB pabOThl MPOCTEMIINX aAJITOPUTMOB
YIpaBIEHUS UCTIOIHUTEISAMU U BBIUUCIUTENBHBIX alropuTMoB. OnpeseneHue
UCXOJHBIX JIAaHHBIX, IPHU KOTOPHIX aJITOPUTM MOXET JaThb TpeOyeMblii
pe3yJbTart.

48.

Oranpl pemieHusl 3ajad Ha KommbloTepe. WHCTpyMeHTanbHBIE CpeJCTBa:
TPAHCIATOP, OTIAAYUK, NMPOGMIMPOBUIMK. KOMIUISIMS W WHTEpHpeTarus
nporpaMM. BupTyanbHbIe MallIUHBL.

49.

WuTerpupoBanHas cpejia pa3padoTku. MeTo bl OTIAAKH IPOTrpamMM.
Hcnonb3oBanue TpaccupoBOoUHbIX Tabmul. OTnanouHsiii BeiBoA. [lomarosoe
BBITIOJTHEHUE TIPOrpaMmsbl. Touku octaHoBa. IIpocMoTp 3HaueHui
IIEPEMEHHBIX.

50.

S3pik  mporpammupoBanusi (Python, Java, C++, C#). Tunsl paHHBIX:
LIEJIOYUCIIEHHBIE, BEIECTBEHHbIC, CHMBOJIbHBIE, JIOrHYeckue. BerBieHus.
Cnoxwubie ycioBusa. Ilukaet ¢ ycrnoBuem. [lukibl 1m0 mNEepeMEHHOM.
B3aumo3ameHsieMOCTh pa3jMuYHBIX BUAOB LMKIOB. IHBapuant unukia.
CocraBieHne IIUKJIa ¢ MCIOJIb30BAaHUEM 3apaHee ONPEICIIEHHOTO UHBapUaHTa
LUKJIA.

51.

JlokymeHTupoBaHue nporpamm. McnonszoBanue koMMeHTapues. [loaroroska
OIMCAHUS IIPOrPaMMBbl U HHCTPYKIUU IS I10JIb30BATEIIS.

52.

Anroput™mbl 00paOOTKH HATypaJIbHBIX YHUCEN, 3alHCAHHBIX B TMO3UIIMOHHBIX
cUCcTeMaxX CYHCICHHs: pa30ueHHe 3aluch 4YHcia Ha OTHENbHBIE IHQPHI,
HAX0XJICHHEe CYMMBbI W TNPOUW3BEICHHS HU(DP, HAXOXKICHUE MAKCHMAIIbLHON
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(MUHUMAITEHOW) TTUQPEI.

53.

HaxoxaeHue Bcex MPOCTBIX 4YHMCed B 3aJaHHOM auanasoHe. [IpencraBinenue
yucia B BHJE HaOOpa MpPOCTbIX COMHOXHUTENEH. ANroput™M OBICTPOro
BO3BEJICHUS B CTENEHb.

54.

O0paboTka naHHBIX, XpaHAUIUXCS B Qaiinax. TeKCTOBbIe U ABOUYHbIE (hailiIbl.
daiinoBrie iepeMeHHbIe ((aiioBpie ykazaTenu). Ytenue u3 (aitna. 3anuch B
daiin.

55.

Paz6uenue 3amaun Ha nojazanayu. [loamnporpammel (mpoueaypsl U QYHKIIHH).
Pexypcusi. PexypcuBHbie 00beKTHI ((ppakTanbl). PekypcuBHBIE TpOLEAYpHl U
¢dbynkiuu. Mcnosp30BaHue CTEKA Il OPraHU3aIK PEKYPCUBHBIX BBI30BOB.

56.

Hcnonb3oBaHue cTaHAAPTHOW OMOIMOTEKM s3bIKa IPOrpaMMHUpPOBAHUS.
[TopxmtoueHue OUONMOTEK MOANPOrpaMM CTOPOHHUX MPOU3BOAUTENEH.
MoaynbHBIN OIPUHIMI IOCTPOCHUS IIPOTPAMM.

57.

YucnenHsle MeToabl. TOuHOE M PUOINKEHHOE pelIeHNs 3aaun. YucaeHHbIe
METOJBl PpEIICHUS YpaBHEHWiI: MeToJ mepebopa, METOJ| IOJIOBHHHOTO
nenenus. IlpubnukeHHOEe BBIUMCIEHME JUIMH KpHUBBIX. BbluncieHue
wionaaed  ¢guryp ¢ TOMOUIBIO  YHCIEHHBIX  METOJOB  (METox
IPsIMOYTOJIbHUKOB, MeToJ Tpanenuif). Ilouck wmakcumyma (MHHHMYyMa)
(GYHKIIMU OJTHOH MEpEeMEHHOM METOJIOM TOJIOBUHHOTO JICTICHUSI.

58.

OOpaboTka CHMBOJBHBIX  JaHHBIX. BCTpoeHHble  (YHKIUH  S3bIKA
MPOrpaMMHUPOBAHUSA I 0OpabOTKHM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKH CHMBOJIBHBIX CTPOK: TOJCYET KOJMYECTBA MOSBICHUN CHMBOJIA B
CTpOKE, pa3OueHue CTPOKM Ha CJI0oBa IO NPOOETbHBIM CHMBOJIAM, IHOMCK
MOJICTPOKM BHYTPM JIaHHOW CTPOKHM, 3aM€Ha HAaWJCHHOW TMOJICTPOKH Ha
Ipyryro cTpoky. I'eHepauust Bcex CIOB B HEKOTOpoM  ai(aBHUTE,
YIIOBJIETBOPSIONINX 3aJaHHBIM OrpaHuueHusiM. lIpeoOpa3oBanue uymcia B
CHUMBOJIbHYIO CTPOKY U 00paTHO.

59.

MaccuBel M MOCJIENOBAaTEIBHOCTH 4YHCENl. BpluuciieHne 0000IIEHHBIX
XapaKTEPUCTHK HJIIEMEHTOB MAacCHUBa WJIM YHCIOBOM TMOCIEI0BATEIHHOCTH
(CyMMBI, TIPOM3BENIEHUS, CPEIHEro apu(pMeTHYecKoro, MUHUMAIBHOTO H
MaKCUMaJIbHOTO JJEMEHTOB, KOJHMYECTBA JJIEMEHTOB, YAOBJIETBOPSIOMINX
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3aIaHHOMY YCJIOBUIO). JIMHENHBIN MOKCK 33 JaHHOTO 3HAYEHHUS B MACCHBE.

60.

CoptupoBKa 0JIHOMEPHOTO MaccuBa. I[IpocTbie METOJIbI COPTUPOBKHU (METOL
Iy3bIpbKa, METOJ BbIOOpa, COPTHPOBKA BcTaBKaMu). COPTHPOBKA CIUSHUEM.
breicTpas coprtupoBka maccuBa (anroput™m Quicksort). J[BOWUYHBINA TOWCK B
OTCOPTHUPOBAHHOM MacCCHBE.

61.

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

62.

dopmanu3anus NoHATHA anroputMa. Mammna TerOpuHra Kak yHUBEpCaJIbHas
MoJenb Berunciaenuil. Tesuc Yepua-Teropunra.

63.

OreHka CII0)KHOCTH BBIYHCICHHNA. Bpemsi paboTel 1 00BeM HCHOIB3yeMOU
MmaMsiTH, WX 3aBHUCHUMOCTh OT pa3Mepa UCXOJHBIX JaHHbIX. OreHka
ACUMITOTUYECKON CII0KHOCTH aAJITOPUTMOB. AJITOPUTMBI MOJUHOMHUAIBHOU
cinoxxkHoctu. IlepebopHbie anroputMbl. [Ipumepsl pa3IMUHBIX aNTOPUTMOB
peLIeHNs OHOM 3a]1a4i, KOTOPbIE UMEIOT PA3IUYHYIO CJIO0KHOCTb.

64.

[Touck mpoOCTHIX 4YHCEN B 3a/JaHHOM JHAla30He C IMOMOIIBIO AJITOPUTMA
"pemero Dparochena".

65.

MHoropaspsHbIe eJble YUCIa, 3a/1a4d JITMHHON apu(MeTHKy.

66.

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

67.

Crexu. AHanu3 NpaBUIBHOCTU CKOOOYHOTO BbIpakeHUs. Boruncinenue
apu(METHYECKOTO BBIPAKEHUS, 3aIMCAHHOTO B MOCTHUKCHON (hopme.
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68. | Ouepenu. Mcnonp3oBanue ouepeu AJisi BPEMEHHOT'O XpaHEHUs JaHHBIX. 2 2

69. | Anropurmbl Ha rpadax. IlocTpoeHne MHMHHMMaJIbHOTO OCTOBHOTO JepeBa | 2 2 JI1 - JI8
B3BEIIEHHOTO CBSI3HOTO HEOPHUEHTUPOBAHHOTO rpada. KomudecTBo pa3inyHbIX
nyTed MeXJy BEepLIMHAMU OPHEHTUPOBAHHOTO AaLMKIMYECKOro rpada.
Anroputm JlefKkcTphl

HepeBps. Peannsanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Oounapusbie) nepeBbs. [locTpoenue nepeBa A 3aJJaHHOTO apU(PMETHYECKOTO
BbIpaKeHUs. PeKypcuBHBIE anropuTMbl 00X0/a nepeBa. Mcmoap3oBanue creka
1 ouepenu As 00xoJa JiepeBa..

70. | IuHamMuyeckoe MpOTpaMMHUpOBAHME KaK METOJ pemieHuss 3agad ¢ | 2 2
COXpaHEHUEM MPOMEXYTOUHBIX PE3yIbTaTOB. 3a/1a4H, peUIaeMble C IIOMOIIBIO
JTUHAMUAYECKOTO MPOTPAMMUPOBAHUS: BBIUMCICHUE PEKYPCUBHBIX (YHKIIUMU,
MOJICUET KOJMYECTBA BAPUAHTOB, 3aJa4l ONTUMHU3AIIIH.

71. | IlonsitHe 00 OOBEKTHO-OPUEHTHPOBAHHOM IpOTrpaMMHpOBaHUU. OOBEKTH U | 2 2
knaccel. CBoiicTBa W MeTonbl 00BEKTOB. OOBEKTHO-OPHUEHTHUPOBAHHBIH
aHamm3. Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO
noaxona. MHkancynsmus, HacieaoBaHue, NOTUMOp(U3M.

72. | Cpensl ObicTpoii pa3paboTku mporpamm. IIpoexTupoBanue wuHTEpdeiica | 2 2
nojyb3oBaTensa. Mcrmoap30BaHWE TOTOBBIX YIOPaBJIICMBIX JJICMCHTOB  JIJIA
oCTpoeHus uurepdeiica.

73. | OG30p  S3BIKOB  TPOTPAMMHUPOBAHUSI. [lonsTue o  mapamurmax | 2 2
MIPOrPAMMHUPOBAHHSL.

74. | Koncynpramnus 3 3
NUTOTI'O BO 2 CEMECTPE 92 30 50 6 6

IIpome:xxyTouHas aTTecTALUSA 8 hopme:

KoHTposasHo# paboThl B 1 cemectpe,

DK3amea BO 2 ceMecTpe.

BCET'O: 156 50 82 12 12

T3 — teopernueckue 3ausatust; [13 — npakrudeckue 3ausatus; K — koncynbrannu; 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 JIUCTAHIIMOHHOTO 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 Tabmuir 1o TemaMm: «CHCTEMBI CYHUCICHUSY,
«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
npoeCCUOHAILHOTO ~ HAa3HAYCHMs,  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 KOHCYJIbTAIlMU OCYIIECTBISIOTCS B MPHJIOKEHUU
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  MaTepUaJIbHO-TEXHUYECKOTO
oOecrieyeHusi MporpaMMbl ydyeOHOM gucuuiuinHbl  «MHpopMaTukay BXOIUT
ouobnuomeunwlil ono.

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

bubnuoreunsiii ¢GoHA  ONOJHEH 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
Bocoga, A. 0. bocosa - M.: BUHOM. JlaGopatopus 3uanuii, 2019. - 256 c.: un.

JJonmosiHuTENBHAS JJUTEPATYPaA
1. Uudopmaruka u UKT. Yraoy6Gnennsiii ypoBenb yueOHuk juist 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)



