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Pabouas mporpamma  yyeOHoro mnpenmera «MuHdbopmatuka»  Ha
yrioyOln€HHOM  ypOBHE  COCTaBjieHa  Ha  OCHOBe  TpeboBaHuid K
pe3yibTaTaM OCBOEHHSI OCHOBHOU 00pa30oBaTEIbHON MPOTrpamMMbl CPEIHETO
ob1iero oOpa3oBaHusi, NPEJACTaBICHHBIX B De/lepaibHOM roCyAapCTBEHHOM
00pa3oBaTeILHOM CTaHJApTe CpeAHero oOIero oOpa3oBaHUs, a TaKKe
dbenepanbHOl paboyelt mporpaMmMbl BOCIIUTaHUS

IMNOACHUTEJIBHASA 3AIIMCKA

PaGouass mporpamma paér mpeicTaBICHHE O IEAX, OOIIEH CcTpaTeruu
00y4eHHs, BOCIIMTAHUSI M Pa3BUTUS OOYyYAIOLIMXCS CPEJICTBAMU Y4E€OHOTO
npenmeta «HMHpopmaTtnka» Ha yriayOJn€H- HOM YpPOBHE; YCTaHaBJIMBACT
o0si3aTeIbHOE  INPEAMETHOE  COJep)KaHuEe, IpelycMaTpUBAET ero
CTPYKTYypUPOBaHUE o paszgenaMm M TeMaMm Kypca, OIpeAessieT
pacopeneneHue ero mo kiaccaMm (rojgaMm Hu3ydeHus); JIa€T MNpUMEpPHOE
pacnpeesieHue y4eOHbIX YacoB MO TEMAaTHYECKHMM pasjenaM Kypca |
peKoMeHnyeMyIo (IIPUMEPHYIO) MOCIENOBATEIbHOCTh HUX  HM3YYEHHUS C
YYETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOTUKU Y4EOHOTO
Mpoiiecca, BO3pACTHLIX OCOOEHHOCTEN 00yYaronuxcs

Pabouas mnporpamma omnpenenseT KOJMYECTBEHHbIE W KayeCTBEHHBIE
XapaKTEePUCTUKHU YYEOHOro MaTepuasia JJisi KaXxJI0ro roja u3y4eHus, B TOM
yyucie [JIg COJEep)KATEJIbHOIO HANOJHEHUsS Pa3sHOro BHUJA KOHTPOJS
(mpoMeXyTOUHOU aTTecTaluu oOyyJaronmxcs, BCEPOCCUUCKUX
IIPOBEPOYHBIX pabOT, rOCYIapCTBEHHON UTOroBoM arrectanuu) [Iporpamma
SABJISIETC OCHOBOM JJII COCTaBJIEHHMSI aBTOPCKMX Y4Y€OHBIX NHpOrpaMm u
y4€OHUKOB, MIOYPOUYHOTr'0O MJIAHUPOBAHUS Kypca YUUTEIEM

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEAMETA «MTHO®OPMATHUKA»

VYuebuniii npeamer «UMudpopmaTuka» B cpeaHeM o0I1IeM o00pa3zoBaHUU
OTpaXKkaerT:

6 cymHOCTh WHPOPMATHKM KaK HAyYHOW JIMCIUILIMHBI, H3YydYaroIiei
3aKOHOMEPHOCTH  MPOTEKAaHWS W  BO3MOXHOCTH  ABTOMATH3aIlHHU
WHGOPMAITMOHHBIX TPOIIECCOB B PA3JIUYHBIX CHCTEMAX;

6 ocHOBHBIE 00JIaCTH TPUMEHEHUS HWHPOPMATHKH, MPEXKIAE BCETO
WHGOPMAIIMOHHBIC TEXHOJIOTHH, YIIPABIICHUE U COMMUAIIBHYIO cepy;

6 MeXIUCIUIUIMHAPHBIA XapakTtep HHGOPMATHKH W HHGOPMAIIHOHHON
eI TeIIbHOCTH

Kypc uHbOpMaTuKM CpemHed MIKOJbI SBISCTCS 3aBEPIIAIONIUM dTAllOM
HETIPEPHIBHONW TMOATOTOBKM ydaluxcsi B o00JacTh WHGPOPMATUKUA U
MHGOPMAITMOHHO-KOMMYHUKAIMMOHHBIX TexHosioruii (UKT); on omupaercs
Ha CcoJiep)kaHue Kypca HWH(OOPMATUKH OCHOBHOM IIKOJBI UM  OMBIT



nocrosinHoro npumenenuss HMKT, na€r TeopeTuueckoe OCMBICIEHUE,
MHTEPIIPETAlUIO0 U 0000IIEHUE ITOTO OMbITA

PesynbTaThl yriyOJEHHOTO YypOBHSI HU3YyYEHHsSI Y4YEOHOro TIIpeame- Ta
«MHpopmaTrKa» OpHUEHTUPOBAHBI HA TOJYYECHUE KOMIIETEHTHO- CTEH s
noclienyomei npodeccuoHarbHONW JIEITEIbHOCTH KaK B paMKax JTaHHOU
MpEeIMETHOMN 00JIacTH, TaK U B CMEXKHBIX ¢ HEH o0nacTsix OHU BKIIOYAIOT B
ceOst:

6 oBnajcHUE KIFOYCBBIMU TMOHSATHUSIMHU U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX
CTPOUTCA JTaHHAs MpeaMeTHas 00JIacTh, paclo3HaBaHHWE COOTBETCTBYIOIINX
MM TPU3HAKOB M  B3aUMOCBSI3€H, CIOCOOHOCTh JEMOHCTPHUPOBATH
pa3IUUYHbIE TTOJAXObl K U3YUEHUIO SIBJICHUM, XapaKTEPHBIX ST U3ydaeMoi
MpEeIMETHON 00JacTH;

6 ymeHue pemiaTh THUIIOBBIC MPAKTHYCCKUE M TCOPETHUECKHE 3ajadH,
XapakTepHbIEe I MCHOJB30BAHUS METOJIOB M HHCTPYMEHTapus JaHHOM
MpeAMETHON 00J1acTH;

6 Hamuuue mpeACTaBACHUN O JaHHOM MPEAMETHON 00JaCTH KakK IEI0CTHOM
Teopun (COBOKYHMHOCTH TEOPHil), OCHOBHBIX CBS35IX CO CMEXHBIMHU
001aCTAMU 3HAHUU

B pamkax yriyOs€HHOrO ypOBHSI U3y4e€HUs] HHPOPMATUKN O0ecrieunBaeTcs
LIeJICHANPaBJIEHHAs] MOATOTOBKAa BBIMYCKHUKOB CpeA- HEH IIKOJbl K
MPOJIOJDKEHUIO 00pa30BaHUs B BBICIIMX YYEOHBIX 3aBEACHUSX 10
CIIEIIUAIBHOCTSIM, HETIOCPEICTBEHHO CBSI3aHHBIM C UHU(POBBIMU
TEXHOJIOTUSIMU, TAKUM Kak OporpaMMHasi WHXKEHepus; MHOOpMaIMOHHAsS
0e301acHOCTh; MH(GOPMALMOHHBIE CHUCTEMbl U TEXHOJOTUH; MOOUIbHBIE

CHUCTEMBI u CeTH; OoJIbIIINE JIaHHBIE U MAIIMHHOE OOYyYeHUE;
MPOMBINIJICHHBIA ~ MHTEPHET  BEIICH; HWCKYCCTBECHHBIN UHTEIJICKT;
TEXHOJIOTUM  OecHpOBOJTHOMU CBsI3U;  pOOOTOTEXHUKA; KBAHTOBBIC
TEXHOJIOTHH; CHUCTEMBI  PACIPEIACIEHHOTO  pPEecTpa; TEXHOJIOTUH

BUPTYaJIbHOM U JONOJHEHHOW PEAJIbHOCTEN

HEJIN U3YYEHNA YUYEBHOI'O ITPEIMETA «MHO®OPMATHUKA»

OcHOBHasl 1enb W3yYeHUs ydeOHoro mnpenmera «MHpopmaTuka» Ha
yrioyOJIE€HHOM YpOBHE CpeaHero oOiiero oOpa3oBaHusi — oOOe€cIeueHue
TMaTbHEHIIIEro pa3BUTHS HH(OOPMAITMOHHBIX KOMITCTCHIINH BBIITYCKHUKA, €r0
TOTOBHOCTH K JKH3HU B YCJIOBHUSX Pa3BHUBAIOIICTOCS WH(POPMAIIMOHHOTO
o01IIecTBa U BO3pacTaroNIeii KOHKYPEHIIMM Ha PhIHKE Tpyaa B cBs3m ¢ 3TUM
m3yuenne napopmatuku B 10—11 kiraccax MOMKHO 0OECIIEUHTh:

6 chopMHUPOBAHHOCTH, MUPOBO33PEHHUSI, OCHOBAHHOTO HA MOHUMAHUU POJIU
nHGOPMATUKN, WHOOPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJOTUU B
COBPEMEHHOM OOIIECTBE;

6 chOopMHPOBAHHOCTH OCHOB JIOTHYECKOTO H  aJIrOPUTMHYECKOTO



MBIIIJICHUS;

6 chopMHpPOBAaHHOCTH YMEHHH pa3audaTh (aKThl U OICHKH, CPABHHUBATH
OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBSA3b C KPUTECPUSAMH OLICHUBAHUS U CBSI3b
KPUTEPUEB C ONPEIACIEHHOW CUCTEMOW IIEHHOCTEM, IIPOBEPSATH Ha
JIOCTOBEPHOCTH 1 0000111aTh HHPOPMAITHIO;

6 chopMHUPOBAHHOCTh NPEACTABACHUM O BIUSHUH HH(POPMAIMOHHBIX
TEXHOJIOTUI Ha KU3Hb YEJOBEKa B OOIIECTBE; HOHUMAaHHUE COIUAIBHOTO,
AKOHOMHUYECKOTO, MOJINTUYECKOT O, KyJIbTYPHOTO, IOPUINYECKOTO,
MPUPOJHOTO, SPTOHOMHUUYECKOTO, MEIUIIMHCKOTO ¢ (PU3HUOJIOTHYECKOTO
KOHTEKCTOB UH()OPMALIMOHHBIX TEXHOJIOTHUH;

6 mnpuHATHE NPABOBBIX M OTUYECKUX AaCIEeKTOB HMH(GOPMAIMOHHBIX
TEXHOJIOTHI; OCO3HAaHUE OTBETCTBEHHOCTU JIIOJIEH, BOBJICUEHHBIX B
CO3/IJaHME€ U MCHOJIb30BaHUE UH(POPMAIIMOHHBIX CHUCTEM, PaCHpOCTpaHEHUE
nHbOpMaIINK;

6 co3maHue yCIOBHMM I8 Pa3BUTHS HABBIKOB yYE€OHOM, IMPOEKTHOM,
HAy4YHO-UCCIIEAOBATEIIbCKOM W TBOPYECKOW JESITEIbHOCTH, MOTHBALUU
y4daluxcsi K cCaMOpPa3BUTHIO

MECTO YUEBHOI'O IIPEAMETA «MHOOPMATHKA» B YUEBHOMIIJIAHE

Kypcy nndopmaruku 10-11 kiaccoB mpesiiecTByeT Kypc HHGOPMATUKU
OCHOBHOM 11K0JIbI CoTyiacHO pabouel mporpamMMe CpeHero oOIIero
oOpa3zoBaHus Ha M3y4YeHHE MHPOPMATUKUA HayriIyonaéHHoMm ypoBHe B 10-11
kitaccax orBoauTcs 280 yacoB yueOHOTO BpeMeHH (4 yaca B HEJCIIO)
YrayOn€HHBIE ypOBEHb W3y4YCHUS HWHQPOPMATUKH PEKOMEHIYETCS IS
TEXHOJIOTUYECKOTO TPODuiIsi, OPHUEHTUPOBAHHOTO Ha WHXXCHEPHYIO U
MHGOPMAITMOHHYIO chepbl AEATEILHOCTH Y TIyOIEHHBIN YPOBEHb U3yUYCHUS
WHGOPMATUKNA OOECIIEUMBACT: TMOATOTOBKY Yy4aIllUXCs, OPUCHTHPOBAHHBIX
Ha CIEIUAIbHOCTH B o0sacTh WHGOPMAIMOHHBIX TEXHOJIOTUM W
WH)KEHEPHBbIE CIEIHATbHOCTH; YYaCTHE B TPOSKTHON M MCCIEA0BATEIHCKON
JeSITEIbHOCTA, CBA3aHHOW C COBPEMEHHBIMU HAIPABJICHUSIMH OTpaciu
HUKT; noaroroBky K ydacThro B ojuMmiuazax u cpade EID 1o
nH(pOpMaTUKE

Jna xaxnoro roga oOydeHUs MPEAyCMOTPEHO pe3epBHOE ydueOHOE Bpems,
KOTOPOE MOXET OBbITh HCIIOJb30BAaHO YYaCTHUKAMHU OOpa3oBaTeIbHOTO
nporecca B LeasAX  (GopMupoBaHHMS ~ BapUaTUBHOW  COCTaBJISIOLICH
COAEp KaHUsI KOHKpEeTHOW paboueil mporpammbl [Ipu sTomM oO0s3arenpHas
(MHBapuaHTHAs) 4YacTh COJIEpPXKaHUS TIpeAMETa, YCTaHOBJICHHas pabdouei
MporpaMMon, WU BpeMsi, OTBOAUMOE Ha €€ u3y4YeHHE, JOJDKHBI OBITh
COXpaHEHbI IOJHOCTHIO IlocienoBaTeIbHOCTh M3YUYEHUsT TEM B IIpeaeiax
OJHOI0 Tojia O0y4YEeHHUsI MOKET ObITh M3MEHEHa IO YCMOTPEHHUIO YUYHUTENs



MpU NOATOTOBKE padoueil mporpaMMbl U ITOYPOYHOIrO TJIAHUPOBAHUS

IVIAHMPYEMBIE PE3YJIBTATBI OCBOEHUA YUYEBHOI'O ITIPEAMETA
«MHOOPMATHUKA» HA YPOBHE CPEIHETOOBLIEI'O ObPA3OBAHUA

OcBoenue yueOHoro mnpenmera «MudopmaTnka» Ha ypoBHE Cpen- HEro
oO1ero o0pa3oBaHMsl HaNpPaBICHO HA JIOCTH)KEHHE OOYy4YarolUIMMUCS
CIEAYIOIINX JIMYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX PE3YIbTATOB

JIMYHOCTHBIE PE3VYJIbTATBI

JIugHOCTHBIE  pe3yiabTaThl OTPa)KalOT TOTOBHOCTh U  CIIOCOOHOCTH
O0ydYaroIMXxcsi  PYKOBOJCTBOBAThCSI  C(POPMUPOBAHHOW  BHYTpPECHHEH
MO3ULIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHUEHTALMUW, IMO3UTHUBHBIX
BHYTPEHHUX YOEXJICHHH, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM II€HHOCTSIM
POCCHUIMCKOr0o OOIIECTBA; pacCHIMPEHUE >KU3HEHHO- T'0 OMNbITa M OIbITa
JIESITEILHOCTU B MPOILIECCE pealin3allii CPeACTBa- MU YyU4€OHOrO Mmpeamera
CJIEAYIOIIMX OCHOBHBIX HAPABJICHUN BOCIIUTATEIBHON AESITEILHOCTH

I pasicoanckoe eocnumanue:

6 oco3HaHHE CBOMX KOHCTHTYIHMOHHBIX IPaB U OOSI3aHHOCTEH, YBa)KCHHE
3aKOHAa W TIPABOMOPSJIKA, COOJIIOJICHHUE OCHOBOIOJIATAIOIINX HOPM
MHGOPMAITMOHHOTO TIpaBa U HHPOPMAITMOHHOMN OE30TTaCHOCTH;

6 TOTOBHOCTH MPOTHUBOCTOSTH HACOJOTHH JKCTPEMH3Ma, HAIMOHAIN3Ma,
KCeHO()OOHH, TUCKPUMHUHAIIMUA TI0 COIIMAIBbHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAIlMOHAJILHBIM MPU3HAKAM B BUPTYaJIbHOM ITPOCTPAHCTBE
IHampuomuueckoe éocnumaHnue:

6 [EHHOCTHOE OTHOIICHHE K HCTOPUYECKOMY HACIIEAMIO; ITOCTHIKCHUSIM
Poccun B Hayke, HCKYCCTBE, TEXHOJIOTHSX; ITIOHMMaHUE 3HAYCHUS
MHDOPMATHUKH KaK HAYKH B )KU3HH COBPEMEHHOI'0 O0IIecTBa
AyxoeHo-HpascmeeHHoe 80CRUMAHUeE:

6 chopMHpPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOIO MOBEICHMUS;

6 crTocOOHOCTh OIICHUBATH CHTYAIMIO U MIPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSCh HAa MOPAIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM

yucie B cetu MHTepHer
Icmemuueckoe eocnumanue:

6 »screrMyeckoe OTHOIICHUE K MHUPY, BKIIOYAsl 3CTETUKY HAay4YHOTO U
TEXHUYECKOTO TBOPUYECTBA;

6 crocoOHOCTh BOCIPUHUMATH PA3JIMYHBIC BHJBI HCKYCCTBA, B TOM YHCIIC
OCHOBAHHOTO Ha MCMHOJIb30BAHUH UHPOPMAIIMOHHBIX TEXHOJIOTUI



Du3zuueckoe ocnumanue:

6 chopMuUpOBaHHOCTHL 370pPOBOrO MW OE30MacHOro oOpas3a IKHU3HH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370POBBIO, B TOM YHCIE 3a CUET
cobmoneHuss  TpeboBaHMII ~ 0€30MacHOM  OSKCIUTyaTallid  CPEACTB
MH()OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN

Tpyooeoe eocnumanue:

6 rOTOBHOCTh K aKTHBHOW ACSATEIBHOCTH TEXHOJIOTHYECKOW M COIMATIbHOMN
HAIlPaBIICHHOCTH,  CHOCOOHOCTh  WHUIIMHPOBAaTh,  IUIAHUPOBATH U
CaMOCTOSITEJILHO BBITIOJHATH TaKyIO JESTEIbHOCTD;

6 umHTepec Kk chepam npodeccuoHaTBLHON JEATEIBHOCTH, CBSI3aHHBIM C
nH()OPMATHKOH, MPOTpaMMHUPOBAHUEM " WH(POPMAITUOHHBIMU
TEXHOJIOTUSMH, OCHOBAaHHBIMM Ha JOCTHIKEHMSIX HayKu HH(OPMATUKU U
HAayYHO-TEXHHYECKOTO MPOTpecca; yMEHHUE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oymymieit mpodeccruu U peaan30BhIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHBI;
6 TOTOBHOCTH M CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpA30BaHHMIO Ha

NPOTSKEHUU BCEU KU3HU
IKonozuueckoe eéocnumanue:

6 oco3HaHue TIIOOATBHOTO XapaKTepa JKOJOTHYSCKUX MPOOJIeM U MyTel
HX pEUICHUs], B TOM 4Mciie ¢ yu€ToM Bo3MoxkHocTerd KT

I{ennocmu nayunozo no3Hawnus:A:

6 chopmMupoBaHHOCTE MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUs HAYKH, JOCTHKEHHUSM HAyYHO-TEXHUYECKOrO Mporpecca
1 OOIIECTBEHHOW MPAKTUKH, 33 CUET MOHU- MaHUS POJIM UH(POPMAITMOHHBIX
pecypcoB, HHGOPMALMOHHBIX MPOLIECCOB U UHPOPMAIMOHHBIX TEXHOJOTUIA
B yclIoBUSX 1udpoBoi  TpaHchopManuu MHOTHX cdep IKU3HU
COBPEMEHHOI'0 OOIIECTBA;

6 oco3HaHKE IEHHOCTH HAYYHOH JESITCIbHOCTH, TOTOBHOCTh OCYIIECTBIISIThH
MPOEKTHYID W HCCIIENOBATEIbCKYIO AEATEIbHOCTh WHAWBUAYAJIbHO U B
rpyrme

B nmpounecce 0OCTMKEHMSI JIMYHOCTHBIX PE3YyJbTaTOB  OCBOCHUS
oOy4arommMucs nporpammsl yuyeOHoro npenmera «Mudopmatukay y HUX
COBEPLICHCTBYETCA IMOYUOHANbHBIL UHMENIeKm, NPEeANnoaararomni
c(hOpMUPOBAHHOCTH:

6 camopezyruposanusi, BKIFOYAONIETO CAMOKOHTPOIIb, YMEHHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE NOBEIEHHUE, CIOCOOHOCTH

aJlanTUPOBATHCSI K AMOIIMOHAJIIBHBIM U3MEHEHHUSM M TPOSIBISATH THOKOCTB,
OBITh OTKPBITHIM HOBOMY;

6 enympenneli momueayuu, BKIOYAIOIICH CTPEMIICHHE K JIOCTHIKCHHIO
eI U yCOexy, ONTUMHU3M, WHUIMAaTUBHOCTH, YMEHHUE N€HCTBOBATD,
HUCXO/I1 U3 CBOMX BO3MOXKHOCTEIM;

6 omnamuu, BKIIOYAMONIEH CIOCOOHOCTH ITOHMMATh  AMOIIMOHAJIBLHOE



COCTOSIHHE APYTHX, YUYUTHIBATh €TO MPH OCYIICCTBICHUHW KOMMYHUKAIIWH,
CITOCOOHOCTH K COYYBCTBHIO U COIEPEIKUBAHUIO;

6 coyuanvubix HaebIKO6, BKIIOYAIOIMIUX CIIOCOOHOCTh  BBICTPaMBaTh
OTHOIIICHUS C JPYTAMHU JIOJABMH, 3a00THUTHCS, TPOSIBIATH HWHTEpPEC U
pazpeniatbh KOHQIHMKTHI

METAIIPEJIMETHBIE PE3YJIbTATDI

MeTaHpeI[MeTHI)IG PE3YIbTAThlI OTPAXAIOT OBJIAJACHUC YHHBCPCAJIbHBIMUA
y‘l€6HBIMI/I I[GﬁCTBH)IMH — IIO3HABATCJIIbHBIMH, KOMMYHHUKATHUBHBIMU,
PETYJIITUBHBIMHA

YHuBepca/ibHbIe MO3HABATEIbLHbIE [1€iiCTBUSA

ba3zoebie nocuueckue oetucmeusi:

6 camocTosTenbHO (OPMYIMPOBATh W aKTyaJIM3UpPOBATH MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

6 ycTraHaBIMBATh CYIIECCTBEHHBIN MPH3HAK WM OCHOBAHUS I CPABHEHHUS,
Kj1accuurkanuu u 0000IIeHuS;

6 ompenenaTh IEIM ACATEIBHOCTH, 3aaBaTh MapaMeTPbl U KPUTCPHU HX
JIOCTHIKCHHS;

6 BBIIBIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B pPacCMaTPHBAECMBIX
SIBJICHUSIX

6 paspabaThIBaTh ILIAH PEIICHUS IPOOIEMBI C YIETOM aHAIN3a UMEIOIIHXCS
MaTe€pUaJbHbIX U HEMAaTEPUAIBbHBIX PECYPCOB;

6 BHOCHUTH KOPPEKTHBHI B JCATEIHBHOCTH, OIIEHHBATh COOTBETCTBHUE
pPE3yNbTATOB 1IEJISIM, OLICHUBATh PUCKH TTOCIICACTBUN AEITEILHOCTH;

6 KOOpAMHHPOBATH U BBINOJHATH pPabOTy B YCIOBHSX PEalbHOTO,
BUPTYAJILHOTO U KOMOMHHUPOBAHHOTO B3aMMOICUCTBHSI;

6 pa3BuBaTh KPEATHBHOE MBIIIICHUE TTPU PEIICHUH KU3HECHHBIX MPOOIeM
ba3zoevie uccneoosamenvckue oeiucmeus:

6 BiageTs HaBBIKAMH  YYE€OHO-MCCICAOBATEIILCKOM M  MPOEKTHOM
JIESITEILHOCTH, HaBBIKAMU pa3pelieHus IMpoOsieM; CIIOCOOHOCTBIO U
FOTOBHOCTBEO K  CaMOCTOSITEJIbBHOMY  IIOMCKY  METOJOB  PEIICHUS
MPAaKTAYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHBIX METOJ0B MO3HAHUSI;

6 BmameTh BUIAMH JESITCIBHOCTH IO TOJYYCHHUIO HOBOTO 3HAHUSA, €r0
WHTEPIIPETAIlNH, TPeoOpa30BaHUI0 U MPUMEHCHUIO B Pa3IMYHBIX YYCOHBIX
CUTyallusiX, B TOM UYHCJIE TPU CO3JaHUH YYEOHBIX W COIHATBHBIX
MIPOCKTOB;

6 ¢opmMupoBaTh HAaydYHBI THI  MBIIUICHHS, BIJIAJICTh  HAy4YHOU
TEPMHUHOJIOTHEH, KITIOYEBBIMU TTOHSATHSIMH U METOJAMHU;

6 craButh U GOPMYIHPOBATH COOCTBEHHBIC 3aJa4yM B 0Opa3oBaTEILHOMN
TEeSITEIbHOCTA M KU3HEHHBIX CUTYaIIUsX;

6 BBISIBIATH NMPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTyaJM3UPOBATh 3ajady,



BBIIBUT'aTh  TUNOTE3y €€  pelIeHUs, HaXOJUTb apryMEHTbl IS
JI0Ka3aTesbCTBA CBOMX YTBEP)KAEHUM, 3aJaBaTh IapaMeTpbl U KPUTEPUU
pelieHus;

6 aHanM3MpOBaTH TOJNYYCHHBICE B XOJI€ PEIICHHS 3aJaqd pe3yJIbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX yCJIOBUSIX;

6 maBaTh OIIEHKY HOBBIM CHTYAIIHSIM, OIICHUBATh IPHOOPETEHHBIN OIIBIT;

6 ocyliecTBIATh  IIEJICHANPABICHHBIM  IMOUCK IEepeHOoca  CPEICTB W
CIoco0OB AEHUCTBHS B MPO(ECCUOHATBHYIO CPEay;

6 yMeTh mepeHOCUTh 3HaHUS B MTO3HABATECIBHYIO U MIPAKTUYCCKYIO 00JIacTH
KU3HEIESITEIbHOCTH;

6 yMeTh UHTErpUPOBATh 3HAHKS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

6 BbIBUTATH HOBBIC WJEH, NpelaraTh OPUTHHAIBHBIC MOAXOIBI U
pellIeHus; CTaBUTh MPOOJEMBbl M 3aJayd, JIOIMYCKaloUIMe ajJbTepHATUBHBIC
pelieHus

Paooma ¢ ungpopmayueii:

6 BiameTp HaBBIKAMHU TMOJy4YCeHHs] WH(GOpPMAIUU W3 UCTOYHHKOB Pa3HBIX
TUTIOB, CAMOCTOSITEJILHO OCYIIIECTBIISITh MOUCK, aHAJIN3, CUCTEMATHU3AIUI0 U
MHTEpIpETANI0 NHGOPMAIIUN PA3TUYHBIX BUJIOB U (OPM MPEIACTABICHUS,
6 co3maBaTh TEKCTHI B pas3audHbix (opmatax ¢ y4ETOM Ha3HAYCHUS
nHOpMallMM M IEJEeBOM ayJUTOPUHU, BbIOMpas ONTUMAIBHYIO (GOpMy
MIPEJCTAaBICHUS] U BU3yaIU3alliu;

6 omeHuBaTh  JOCTOBEPHOCTH, JICTUTUMHOCTh  HHpoOpMaruu, &
COOTBETCTBHE MPABOBBIM U MOPAIBHO-3TUYECKUM HOPMAaM;

6 wucnosb30BaTh CpeaAcTBa WHOOPMAIMOHHBIX U KOMMYHHKAIMOHHBIX
TEXHOJIOTUA B  PEIICHWH  KOTHUTUBHBIX, = KOMMYHHUKATHUBHBIX |
OpraHU3allMOHHBIX 3a7a4 € CcOOJ0JAeHHEM TpeOOBaHUI SPrOHOMUKHU,
TeXHUKH O€30MacHOCTH, THUTHEHBI, PECcypcocOepekeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(DOPMALIMOHHON O€301aCHOCTH;

6 BrageTh HaBBIKAMHU  pACMO3HABaHUS W 3allUThl  HWH(pOpMAIIUH,
MH(GOPMAITMOHHON 0€30MacCHOCTH JTUYHOCTH

YHuBepcajbHble KOMMYHHUKATHBHbIE JeiiCTBHS

Oowenue:

6 ocyIecTBIsATh KOMMYHHKAIIMH BO BCEX cdepax JKH3HH;

6 pacno3HaBaTh HeBepOallbHBIC CPEACTBA OOIIEHHS, IMOHMMATH 3HAYCHHE
COIMAIBLHBIX 3HAKOB, PACMIO3HABATH MPEANOCHUIKH KOH(PIMKTHBIX CUTyaIui
U CcMSITYaTh KOH(JIUKTHI;

6 BiameTh pa3IUYHBIMH CIIOCOOAMHU OOIICHUS H  B3aWMOJICHCTBHS;
apryMEHTHPOBAaHHO BECTH JHAJOT, YyMETh CMsTr4aThb KOH(JIMKTHBIC
CUTYaIlUU;



6 pa3BEPHYTO M JOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJb30BaHUEM

SA3BIKOBBIX CPCACTB
CoBMecTHAas A€ATECIBbHOCTbD:

6 TmnmoHMMAaTh M WCHOJB30BaTh  MPCHMYIIESCTBA  KOMAaHJAHOW U
VHJIUBU1yaJIbHOU paloThI;

6 BHIOMpaTh TEMATUKY U METOIbI COBMECTHBIX JACHCTBUN ¢ y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN Ka)KI0TO YJIEHAa KOJUICKTUBA;

6 mpuHMMATh [ENTM COBMECTHOW JESATEIBbHOCTH, OPTaHH30BBIBATh H
KOOPJIMHUPOBATh JEUCTBUA 110 UX JOCTHIXKEHHUIO: COCTABJIATH IUIAH
JIEUCTBUMN, paclpenensiTh POJU ¢ YUYETOM MHEHUN YYaCTHUKOB, OOCYX IaTh
pe3ynbTaThl COBMECTHOU paboOThI;

6 oleHMBATH KaYyeCTBO CBOETO BKJAJa M Ka)JIOr0 yYaCTHHKA KOMaHIbI B
OOIIMIT Pe3yJbTAaT O pa3padOTaHHBIM KPUTEPUSIM;

6 mpemiaraTh HOBBIC IPOCKTHI, OICHUBATHL HJACH C MO3UIMA HOBH3HBI,
OPUTHMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

6 oCyIIecTBIATh MO3UTUBHOE CTPATETHYCCKOE IMOBEICHUE B Pa3JIMYHBIX
CUTYaLUIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM

YHuBepcajibHble peryJsiTHBHbIE [JeiicTBUS

CamMoopranm3anms:

6 camMOCTOATENbHO OCYIICCTBIISITH  I[MO3HABATCIIBHYIO  JCSTCIBHOCTD,
BBISIBJISITh MIPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3aJla4uM B
00pa3oBaTEeIbHON AEATEIBHOCTH U JKU3HEHHBIX CUTYallUsIX;

6 CcaMOCTOSITEIBHO COCTABJISITH IUIAH PEIICHHUS MPOOJIEeMbl C y4ETOM
HMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEAIIOUTCHU;

6 maBaTh OIICHKY HOBBIM CHTYAIIUSIM;

6 pacuupsaTh pamMKd y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX TIPEJi-
MMOYTCHM;

6 ogemath  OCO3HAHHBIM  BBIOOP, AaApPryMEHTHPOBAaTh €ro, OpaTh
OTBETCTBEHHOCTb 3a PEIICHHUE;

6 oreHMBaTH TPHUOOPETEHHBIN OTIBIT;

6 crocoOcTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IUPOKOHN SPYIUIIMHA B
pa3HbIX 00JIACTAX 3HAHWH, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U

KYJbTYPHBIA YPOBEHB
Camokoumpons:

6 omaBaTh OIIGHKY HOBBIM CHTYyallMsIM, BHOCHTh KOPPEKTHUBBI B
JIeSITeIIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIBTATOB IEIISIM;

6 BiageTh HaBBIKAMHM IIO3HABATEIbHOW pedIeKCMH KaK OCO3HAHUS
COBEPIIAEMBIX JIEHCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB U
OCHOBAHMI; HWCIIOJb30BaTh NPUEMBI pedreKCUmM I OIEHKH CHUTYaIluH,
BBIOOpA BEPHOTO PEIICHUS;

6 ymeTh OLICHMBATh PUCKH M CBOCBPEMEHHO MPUHUMAThH PEIICHHUS MO HX
CHHKEHUIO;



6 npuHMMAaTh MOTHBBI M APTYMEHTBI JIPYTUX MPH aHAIM3E pPEe3yJIbTaToOB

NesITeIbHOCTH
ITpuHsaATHE CEeOs M APYIruUX:

6 nmpuHMMaTh ce0s1, MOHUMAasi CBOM HEJIOCTATKU U JJOCTOUHCTBA,

6 mpuUHMMATh MOTHBBI M apTyYMEHTBI JIPYTUX MPH aHAIHU3E PE3yIbTATOB
JCSITEIIbHOCTH;

6 mpu3HaBaTh CBOE MPaBO W NPABO JAPYTUX HA OIIUOKH;

6 pa3BuBaTh CIIOCOOHOCTH MOHUMATh MHUP C MO3UIUHU JAPYrOro 4eJoBeKa

[TPEAMETHBIE PE3VJIbTATEI

[IpeameTHBIE pe3yabTaThl OCBOCHUS 0053aTEIBHOTO MPEIMETHO-TO
cojep)KaHusl, yCTAHOBIICHHOTO JJaHHOW paboueil mporpamMMoii, OTpaKaroT
c(popMUPOBAHHOCTH Y OOYYAIOIINXCS CICAYIONIUX YMEHUM:

6 BiajieHUE MPEICTABICHUSIMUA O POJIM MH(DOPMAIIMK U CBSI3aHHBIX C HEH
MPOLIECCOB B MPUPOJIC, TEXHUKE U OOIIECTBE; MOHSTUIMHU

«uHpOpMAITHS», «UH(DOPMAITMOHHBIA MPOIECC», «CHCTEMay,
«KOMITOHEHTBl CHCTEMBI», «CUCTEeMHBIN 3hderT», «uHDopManmoHHas
CHCTEMa», «CHUCTEeMa yIIpaBICHHS», BIAJCHHE METOJaMH  IIOMCKa
nHpopmanuu B ceTd VIHTepHET; yMEHHE KPUTHUYECKU OIICHUBATH
nHGOpMaIHIO, TTOTyYeHHYI0 U3 ceTn VHTepHEeT; yMeHHne XapaKTepHu30BaTh
OoJsibIlIME€ JaHHBIC, MPUBOJAUTH MPUMEPHI UCTOYHUKOB HX TIOJYYCHUS U
HampaBJICHUsS] HCIIOJIB30BAaHUS, YMEHHE KJIAcCCU(PUIIMPOBATH OCHOBHEBIC
3a7jayd  aHaJIu3a JIaHHBIX  (IIPOTHO3UMPOBAHUE, Kiaccuukaus,
KJIaCTepHU3alvs, aHaIu3

OTKJIOHEHHMI); TOHMMATh MOCJEI0BATEIbHOCTh PEIIECHHSI 3aJay aHaju3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUUCTKA U OLEHKAa KayecTBa JaHHBIX,
BBIOOp W/WIM  TIOCTPOCHUE  MOJEIH, MpeoOpa3oBaHuE  JaHHBIX,
BU3yaJiM3allUsl JaHHBIX, MHTEPIPETALUs PE3yJIbTaTOB;

6 moHMMaHHWEe OCHOBHBIX MPUHIIUIIOB YCTPONCTBA W (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTallMOHAPHBIX W MOOWIBHBIX KOMIIBIOTEPOB; TEHICHIIUN
pPa3BUTHUSL KOMIIBIOTEPHBIX TEXHOJOTHM; BJIaJiecHUEe HaBbIKAMHU pPabOThI C
ONEpallMOHHBIMU  CHUCTEMaMH, OCHOBHBIMM BHJAMH I[POTPAMMHOIO
obecrieueHus:  JJs  pelieHuss  yuyeOHbIX  3ajJad 10  BbIOpaHHOMU
crieliuaIn3aluy;

6 HajMuMe TNPENCTaBICHUNW O KOMIIBIOTEPHBIX CETAX W HX POJIA B
COBPEMEHHOM  MHpe; O 0a30BbIX IMpPUHUMIAX  OpraHu3alvu U
(QYHKIIMOHUPOBAHUSA KOMIIBIOTEPHBIX ceTel; 00 OoO0mUX MNpUHIHUIAX
pa3paboTKu U PYHKIUOHUPOBAHUSI HHTEPHET-NPUIT0KEHUH;

6 moHmmanue yrpo3 HHGOPMAIMOHHOW OE30MacHOCTH, HCIOJIb30BAHKE
METOJ0B M CPEACTB NMPOTUBOJEHCTBUS ITHUM yrpo3aM, COOJIIOJIEHUE Mep
0€30MacHOCTH,  MOPEJOTBpAIAIOIIUX  HE3aKOHHOE  pacIpOCTpaHEHHUE
MEPCOHAJIBHBIX JTAHHBIX; COOJI0JAEHUE TPEOOBAHUIN TEXHUKU 0€30MacCHOCTHU



W TUTHMEHBI TIpU padoTe ¢ KOMIIbIOTEPAMH U JPYTMMHU KOMIIOHEHTaMHu
U(GPOBOTO OKPY)KEHUs; MOHUMAHHE IPABOBBIX OCHOB MCIIOJb30BAHUS
KOMITBIOTEPHBIX MporpamMm, 0a3 JaHHBIX U paboThl B cetu MHTEpHeT;

6 moHMMaHHWE OCHOBHBIX MPHHIIUIIOB JUCKPETU3AIMU Pa3JIMYHBIX BHUIOB
nHGOpMAIlUU; YMEHUE ONpeAeiaTh UHPOPMAIIMOHHBI O0bEM TEKCTOBBIX,
rpa@uyeckuX U  3BYKOBBIX JAHHBIX NOpPU 33JaHHBIX MapaMmeTpax
JTUCKPETU3AllMU; YMEHUE ONpEIeaTh CpPEAHIOI CKOPOCThb Iepeaadu
JTaHHBIX, OILICHUBATh HW3MEHEHUE BPEMEHHM IMepellaud TpU H3MEHECHUHU
MHGOPMAIIMOHHOTO 00bEMA JAaHHBIX U XapaKTEPUCTUK KaHaya CBS3H;

6 yMmeHHEe CTPOUTH HEPAaBHOMEPHBIC KOJbI, JOMYCKAIONIUE OHO3HAYHOE
JIEKOAUpOBaHuEe  cooOmeHui  (mpedHuKCHbIE  KOJIbI);  HCIIOJI30BaTh
MPOCTEHIIINE KOAbI, KOTOPBIC IO3BOJISIIOT OOHApY>KUBaTh W MCIPABIISThH
OIIMOKM TMpHU MHepegaye  JaHHbIX;  CTPOUTH KOJI, OOECIeuMBaAIOIIUN
HalMEHBIIIYI0 BO3MOKHYIO CPEIHIOI0 JUIMHY COOOIIEHUS MPU H3BECTHOU
4acTOTE€ CHMBOJIOB; MOSICHATh NPUHUUIB pabOThl MPOCTHIX AJTOPUTMOB
CKaTHsl IAaHHBIX;

6 yMeHHMe HCMOJB30BaTh MPHU PEIICHUU 3a/ady CBOWCTBA IMO3UIIHOHHON
3alMCH YHUCEJ, alfOPUTMa IOCTPOSHMS 3alliCH YHCIia B TMO3UIIMOHHON
CHUCTEME CYHUCIICHHS C 3aJaHHBIM OCHOBAHUEM U IO- CTPOCHHS YHUCIA IO
CTPOKE, COJEpJKalleil 3amuch JTOTO YHCIA B TO3UIMOHHON CHCTEME
CUUCIICHUS C 33JIJaHHBIM OCHOBAaHHUEM;

YMEHHUE BBITIOJHITh apu(METUIYECKUE ONepalii B MO3UIIMOHHBIX CUCTEMAaX
CUHCJICHUSI; YMEHHUE BBITIOJHATh MPE0Opa30BaHus JOTUYECKUX BBIPAKECHUH,
HCTIOIB3YSl 3aKOHBI alreOphbl JIOTUKW, YMEHHE CTPOUTh  JIOTHYECKOE
BBIpDAXKEHUE B JIM3bIOHKTUBHOW M KOHBIOHKTUBHOW HOPMAIBHBIX (popMax
M0 3aJaHHOW TaOJIMIle MCTUHHOCTH, HCCIEA0BaTh 00JIACTh MCTHHHOCTHU
BBICKA3bIBAHUS, COJIEPXKALLETO  IIEPEMEHHBIE; pElIaThb  HECJIOXKHBIC
JIOTUYECKHME YPABHEHUS U CHUCTEMBbl YPABHEHUM; YMEHHE pElIaTh
aNTOPUTMHUYECKHUE 3aJlaud, CBs3aHHbIE C aHamu3oM TpadoB (3amauu
MOCTPOCHUS ONITUMAJIBHOTO MYTH MEXIYy BeplIMHaMu rpada, onpeaeacHus
KOJIMYECTBA PAa3JIMYHBIX IIyTEW MEXAY BEPIUIMHAMU OPUEHTUPOBAHHOIO
anMKIn4deckoro rpada); yMEHHE HCIOJIb30BaTh JIEPEBbsl TPU aHAIW3E U
MOCTPOCHUHM KOJIOB W JUJIsi TIPEJICTABJIICHUSI apU(PMETUUYECKUX BBIPAKECHUH,
IIPU PEUICHUM 3a7a4 OUCKA U COPTUPOBKHU; YMEHUE CTPOUTH JIEPEBO UIPHI
10 33JJaHHOMY AJITOPUTMY; pa3padaThiBaTh U 0OOCHOBBIBATH BHIMTPHIIITHYIO
CTPATETUIO UTPHI;

6 moHuMaHue 0a30BBIX AJTOPUTMOB OOPaOOTKH YHCIOBONW M TEKCTOBOM
nHbpopManuu (3amuch 4YHCEI B TMO3UIIMOHHOW CHCTEME CUUCIICHUS;
HaXOXXJICHUE BCEX IMPOCTHIX YHCE] B 3aJlaHHOM JMarna3oHe; oO0paboTka
MHOTOPa3psSIAHbIX LEIbIX YHCEJ; aHalii3 CUMBOJIBHBIX CTPOK W Jp ),
aJITOPUTMOB TIOMCKA W COPTUPOBKH; YMEHHME ONPEACIATH CIOXKHOCTH
M3y4aeMbIX B Kypce Oa30BBIX aJITOPUTMOB (CyMMHPOBAHUE DIJIEMEHTOB



MacCHBa, COPTHPOBKA MaccHUBa, NepeOOpPHBIC aJTOPUTMBI, JBOWMYHBIN
IIONCK) W TPUBOAUTH IIPHUMEPHI HECKOJbKHX aJrOPUTMOB pa3HOM
CJI0KHOCTH JJIsI PEIICHHS OJHOM 3aJ1ayvH;

6 BiajeHHE YHUBEPCAIBbHBIM S3BIKOM IIPOrPAMMHMPOBAHHUS BBICOKOTO
ypoBHs (Python, Java, C++, C#), mpencraBieHussMu O 0a30BBIX THIIAX
TMAaHHBIX © CTPYKTypaxX [aHHBIX; YMEHHE WCIIOJIb30BaTh OCHOBHBIC
YIIPABJISIOIINE KOHCTPYKIIHH; YMEHUE OCYIIECTBIISITh aHaaus3
MPEUIO)KEHHOW TPOTPaMMBI: OTIPEIENISTh Pe3yJIbTaThl PAaOOTHI MPOTPAMMBI
MPU 3aJaHHBIX KMCXOJHBIX JAaHHBIX; OMPEACIATh, NMPU KAKUX HCXOIHBIX
JTAHHBIX BO3MOXXHO II0- JIY4EHHUE YyKa3aHHBIX pE3yJbTaTOB; BBISBIISITH
JTaHHBIe, KOTOPBhIE MOTYT TPUBECTH K OMMOKE B pabOTe MPOrpaMMEL;
hopMyIMpOBaTh TIPEIOKEHUS TI0 YIYUIICHUIO TPOrPAMMHOTO KOJa;

6 ymeHue paspabarbiBaTh W PealM30BBIBATh B BHJE MHPOrpaMm Oa30BBIC
aJTOPUTMBI, YMEHHE HCIIOJIb30BaTh B IporpaMMax JIaHHBIC Pa3IUIHBIX
THIIOB C y4€TOM OIpaHMYCHHUM Ha JUana3oH WX BO3MOXXHBIX 3HAYCHHH,
MIPUMEHSTh MPHU PEIICHUH 3a7lad CTPYKTYPbl JTaHHBIX (CIHUCKH, CJIOBapH,
CTCKH, O4Yepeau, JepeBbs), HCIOJL30BaTh ©0a30BbIC OIEpallih CO
CTPYKTYpaMH JaHHBIX; IIPUMEHSITH CTaHJApTHbIE U  COOCTBEHHBIC
MOAIIPOrpaMMBbl JIJIsI OOPAOOTKH YHMCIIOBBIX JAHHBIX U CHUMBOJBHBIX CTPOK;
HCIIOJIB30BaTh IpU pa3zpaboTke mporpamMMm OHOJIMOTEKH MOIANPOTPaAMM;
3HaTh (QYHKIIMOHAIBLHBIE BO3MOKHOCTH MHCTPYMEHTAIBHBIX CPEJICTB CPEIbl
pa3pabOTKH; YMEHHE HCIIOJIB30BaTh CPEJICTBA OTJAAKH MPOTpaMM B cCpeje
MIPpOTrpaMMHUPOBAHUS; YMEHHE JOKYMEHTHPOBATH IIPO- TPaAaMMBI;

6 yMeHme co3gaBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIC HJOKYMEHTBHI H
JIEMOHCTpPAIIMOHHBIE ~ MaTepualibl ¢  HCMIOJb30BAHUEM  BO3MOXKHOCTEH
COBPEMEHHBIX MPOrPaMMHBIX CPEJCTB M OOJAYHBIX CEPBHCOB; YMCHHE
CO3/1aBaTh BEO-CTPAHUIIBI; YMEHHE HCIOJIb30BaTh DJICKTPOHHBIC TaOJIUIIBI
JUISL aHaM3a, TPEJACTaBICHUS U 00pabOTKH JaHHBIX (BKJIIOYasi BEIYUCICHUE
CYMMBI, CpeIHero apu(pMeTH4ecKkoro, HauOONIBIIETO W HAWUMEHBIICTO
3HAYCHHUH, PEIICHUE YpPaBHEHHM, BHIOOP ONTHUMAJIbHOTO PEIICHHS, MOI00D
JUHUM TPEHJA, pelIeHHe 3aJa4 IMPOTHO3UPOBAHUSA); BIIAJICHUE OCHOBHBIMH
CBEJICHUSIMH O 0a3aX JaHHBIX, UX CTPYKType, CPEJICTBaX CO3MaHUS U PabOThI
C HUMH, YMCHHE HCIIOJIb30BaTh TaOJWYHBIC (PEIAIMOHHBIC) 0a3bl JaHHBIX
(cocTaBnsATh 3ampochl B 0a3ax JaHHBIX, BBIMOJHATH COPTUPOBKY M ITOMCK
3amuceld B 0a3e JaHHBIX, HAIMOJHATH pa3paboTaHHYI0 0a3y JaHHBIX) H

CIIPpaBOYHBIC CUCTCMBI;
6 YMCHHUC HCIIOJIB30BATh KOMIIBIOTCPHO-MATEMATUYCCKHUC MOACIIH

Ui  aHaiM3a  OOBEKTOB W TpoleccoB:  (OpMyJHUpoBaTh  1IEJb
MOJICIMPOBAHUSI, BBITIOJNHITh aHAJIW3 PE3YyJIbTATOB, MOJIYYEHHBIX B XOJI€
MOJICIMPOBAHUS; OIICHUBATh aJe€KBATHOCTh MOJEIA MOJACIUPYEMOMY
00BEKTY WJIM TMPOIECCY; MNPEJCTABISITh PE3yJabTaThl MOJCIUPOBAHUS B
HATrJISITHOM BUJIC;



6 ymeHue OpraHu30BBIBATH JIMYHOEC HH(OPMAIIMOHHOE IPOCTPAHCTBO C
MCIIOJIb30BAHUEM PA3JIUYHBIX CPEACTB IU(PPOBBIX TEXHOJOTHI; TOHUMAaHUE
BO3MOYKHOCTEH IUQPPOBBIX CEPBUCOB T'OCYAAPCTBEHHBIX YCIYT, HH(PPOBBIX

00pa30BaTEbHBIX CEPBUCOB; IOHUMAaHUE OCHOBHBIX IIPUHIIMIIOB
paboTHI, BO3MOYKHOCTEM M OIpPAHWYEHUS NPHUMEHEHUS TEXHOJIOTHUU
MCKYCCTBEHHOIO HMHTEJUIEKTa B  Pa3jJW4yHbIX  OOJIACTAX,  HAJW4He

MPEICTABJICHUN O Kpyre pemaeMblx 3a7ad MAaIIMHHOTO OOyYeHHs
(pacro3HaBaHus, KilacCH(UKAIMM W  TNPOTHO3UPOBAHWS)  HAJTWUHE
MpeICTaBICHU 00 MCTOIBL30BaHNHA WH(OPMAITMOHHBIX TEXHOJIOTUM B pa3-
JUYHBIX MPOGECCHOHANBHBIX cdepax

CONEP)KAHUE YYEBHOI'O IIPEJIMETA «MH®OPMATHUKA»

B coaepxanuu yuebHoro npeamera «MHboOpMaTHKa» BBIICISIOTCS YETHIPE
TEMAaTUYECKUX pa3nesa

Paszgen «Ilu¢poBasi rpaMOTHOCTb» MOCBALIEH BOIIPOCAM YCTPOMCTBA
KOMITBIOTEPOB U JIPYTUX DJIEMEHTOB HHU(MPOBOTO OKPYKEHHS, BKIIOYas
KOMIIBIOTEPHBIE CETH; MCIOJB30BAHUIO CPEACTB ONEPALMOHHOW CHUCTEMBI;
pabore B cetu VHTepHET M HCIOJIB30BAHUIO HHTEPHET-CEPBUCOB;
MHGOPMAITMOHHON 0€30IMacHOCTH

Paznen «Teopermyeckne ocCHOBbI HH(GOPMATUKHY» BKIIOYAECT B celA
MMOHATUWHBIN armnapar nHGOPMATHKH, BOIIPOCHI KOJAWPOBAHUS
nHdopMaruu, u3MepeHus HUHOOPMAIMOHHOTO O00BbEMA JaHHBIX, OCHOBBI
anreOphl JIOTUKU U KOMIIBIOTEPHOTO MojeaupoBanus Pazaen « AJropurMbl
U NPOrpaMMHPOBaHMe)» HAIPaBICH Ha pPa3BUTHUE AJITOPUTMUYECKOTO
MBIIIJICHUS, pa3pabOTKy  aJIrOPUTMOB U  OIEHKY HX  CIIOXKHOCTH,
(opMupoBaHHE HAaBBIKOB peATU3aALUU

MporpaMM Ha S3bIKax MPOrpaMMHUPOBAHUsI BBICOKOTO YpoBHsS Pa3znen
«AudopManoHHBbIE TEXHOJOTHMW TTOCBSIIEH BOMPOCAM

MpUMEHEHUsT  UH(POPMAITMOHHBIX TEXHOJIOTHH, pearu30BaHHbBIX B
MPUKIAIHBIX TPOTPAMMHBIX MOPOAYKTaX W HMHTEPHET-CEpPBHUCAX, B TOM
Yyyclie B 3a7adyax aHajdu3a JaHHBIX; HWCIOJb30BaHUIO 0a3 JaHHBIX U
AJIEKTPOHHBIX TAOJUIl JJIs1 PEIICHUs] TPUKIIATHBIX 3a7a4

B npuBenénnom nanee comepskannu yuebHoro npeamera «MHbDopmaTukay
KYpPCHUBOM BBIJICJIEHbl JOMOJHUTEIbHBIE TEMBbI, KOTOpPbIE HE BXOIAT B
00s13aTeIbHYI0 MpOorpaMMmy OOyYEeHHs, HO MOTYT OBbITh MPENJIOKEHBI s
W3y4YEHHSI OTJCIbHBIM MOTUBHUPOBAHHBIMH CIIOCOOHBIM OOYYarOIUMCS

10 KJIACC



IndposBast rpaMOTHOCTD

TpeOoBaHusi TEXHUKM OE30MACHOCTM U TUTHEHbl MpU paboTe ¢
KOMITBIOTEpAMU U IPYTUMHU KOMIIOHEHTaMU IU(POBOTO OKPYKEHUS
[TpuHUMIIBI PaOOTHl KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEM APXUTEKTYypa
don Heilimana [ apsapockas apxumexkmypa ABTOMAaTHYECKOE BBITIOJHEHHUE
IporpaMmel nporeccopom OnepatuBHas, MOCTOSHHAs W JOJTOBPEMEHHAas
namsatb OOMEH JIaHHBIMU C MOMOIIBI0 MHUH KOHTpoOsIepbl BHENIHHUX
ycTpoMCTB lIpsiMOM TOCTyIl K ITaMsITH

OCHOBHBIE  TEHJEHLMU  PA3BUTHUSA KOMIBIOTEPHBIX  TEXHOJOTHU
[TapayutensHbIE BBIYMCIICHUS MHoromnponeccopHbie CHUCTEMBI
CynepkoMnbroTepbl PacnpenieiéHHbIE BBIYMCIUTEIBHBIE CUCTEMBI

1 00paboTka OOJBIINX JaHHBIX MoOOUJIbHBIC IU(PPOBBIE YCTPOHUCTBA U UX
pOJiIb B KOMMYHHKaIUIX BCTpoeHHbIE KOMIBIOTEPhl MHUKPOKOHTPOJIIEPHI
PobGoTusupoBaHHbIE TIPOU3BOJICTBA

[IporpammHoOe oOecriedyeHrne KOMITbIOTEPOB U KOMITBIOTEPHBIX cUcTeM Buib
porpaMMHOro  oOecrieueHuss W ux  HazHadeHue  OcoOEHHOCTH
MporpaMMHOTO obOecrneueHusi MOOWIbHBIX ycTpoicTB [lapamnensHoe
MIpOrpaMMHUPOBAHUE CucremHoe IIPOrPaMMHOE obecrieueHue
OnepannoHHble cUCTEMBI Y THIIMTHI J[paiiBepbl ycTpoucTB MHCTAILISIIMA 1
JIEUHCTAJUISIIUS TPOrPaMMHOI0 00€CIIeUeHUS

daitnoBbie cucTeMbl [IpUHIMIIBI pa3MelleHuss U UMeHOBaHUsS (ailjloB B
noaroBpemMeHHol namstu [11abionsl Anst onucanus rpynn ¢Gpaiinos
3akoHogatenbcTBO Poccuiickoit ®exepanuu B 00JIACTU MPOTPaAMMHOTO
obecnieuenus: JIuieH3upoBaHue MPOrpaMMHOTO oOecredeHus U u(poBbIX
pecypcoB IIpomnpuerapHoe u CcBOOOJHOE MPOrpaMMHOE OOecIeueHue
Kommepueckoe W HEKOMMEPUECKOE HCIIOJIB30BAaHUE  IPOTPAMMHOTO
obecnieueHust U MUGPOBBIX pecypcoB OTBETCTBEHHOCTb, YCTaHABIMBaeMas
3aKOHOIATEILCTBOM PdD  3a HEIIPAaBOMEPHOE HCITOJIb30BAaHUE
MporpaMMHOTO oOecrneueHUs U MUPPOBBIX PECYpPCOB

[IpuHIUOBI TOCTPOEHUST W alMnapaTHbIE KOMIIOHEHThI KOMITBIOTEPHBIX
cerei  CereBpie mipotokosnsl  Cerb HMHTepHer — Apapecauus B CeTH
Unrepuert [Ipotokomnsl creka TCP/IP Cuctema qOMEHHBIX UMEH
Paznenenne IP-cetm Ha mojceTd ¢ MOMOIIBIO Macok mnoxacerer CereBoe
anMuHuCTpupoBanue I[lonydeHue AaHHBIX O CETEBBIX HACTpOMKax
koMmImibroTepa IIpoBepka Hamuuusi cBsizu C y310M cetu OrnpenencHue
MapuipyTa ABUKEHUS MMaKETOB

Buaer  npesarensHocty B cetu  MHaTepHer  CepBuchl  MHTepHeTa
['eonndopmanimonHsie cUCTEMBbI ['€0JIOKAIIMOHHBIE CEPBUCHI PEATBLHOTO
BpeMeHU (JIOKaIysi MOOWJIBHBIX Teae(OHOB, OmpeaesieHne 3arpy>KeHHOCTH
aBTOMArucTpaje u T I ); UHTEPHET-TOPrOBJIsl; OpOHUpPOBaHHE OUJIETOB U
TOCTUHUII U T T

['ocynapcTBeHHBIE 3JEKTPOHHBIE CEpBUCKHI U yciayru ColualibHbIE CETH —
OpraHu3alus KOJUISKTUBHOTO B3aUMOJICHCTBUS W OOMEHa JaHHBIMHU



CereBoll 3TUKET: mpaBuia NoBeAeHUsT B kuOepmnpocTpaHcTBe [Ipobiiema
MOJUTMHHOCTH MOJdy4YeHHOU wuHpopMauu OTKpbIThIE 00pa3oBaTelIbHbIC
pecypcehl

TexHOreHHbIE U YKOHOMHYECKHE YTPO3blI, CBA3aHHBIE C HCIOJIb30BAHUEM
UKT O6mue mnpobiembl 3amutbl UHGOpMAUUM W HHGOPMAIMOHHOU
o0ezonacHoctu CpenctBa 3amuThl  HUHGOpPMAUMU B KOMIIBIOTEpAX,
KOMIIBIOTEPHBIX  CETSIX W  aBTOMAaTHU3UPOBAHHBIX  HMHGOPMAIIMOHHBIX
cucteMax IIpaBoBoe oOecneuenue UHGOPMAIMOHHOW OE€30MaCHOCTHU
DnekTpoHHass 1MdpoBas MNOAMNUCH, CEPTUPUIIUPOBAHHBIE CAUTBI U
JIOKYMEHTHI.

[IpenoTBpalmienue  HECAaHKIIMOHMPOBAHHOTO  JOCTyna K  JIMYHOM
KOHQUICHIIMATBHON  HHOpMAaIMK, XpaHAIICHCS Ha IEePCOHATBLHOM
KOMIIbIOTEpPE, MOOWIBHBIX YyCTpOWcTBaXx BpemoHocHoe mporpaMmHoOe
obecrnieyeHne M cnocoObl OOpbObI ¢ HUM AHTHUBUPYCHBIE MHpPO- T'PAMMBI
Opranuszauusi JUYHOro apxuBa HH(popmanuu PeszepBHOe KomnupoBaHUE
[TaposibHas 3amuTa apxuBa

[lnppoanve nanabix CUMMETPUYHBIE U HECUMMETPUYHBIC MIHGPHI
[Iudper npoctoit 3amennt udp Iesaps udp Buxkenepa Anroputm
mngpoBanusi RSA Cmezeanozcpagus.

Teopernueckne 0CHOBbI HH(POPMATHKH

Nnadopmanusi, naHHble U 3HAHUS Nudopmanmonnsie mporecchl B
MIPUPO/JIe, TEXHUKE U OOIIECTBE

HenpepbiBHbIE M JHCKpETHBbIE BEIWYMHBI W CcUTHaIBI HeoO0xoaumocThb
JUCKpeTu3auuy uHpopMaluu, npeJHa3HaueHHON JJIs1 XpaHEeHUs!, nepeaadu
1 00paboOTKU B ITU(PPOBBIX CHUCTEMAX

JABonuyHoe koaupoBaHue PaBHOMEpHBIE W  HEPABHOMEPHBIE  KOJIbI
JlexonupoBanue COOOIIEHUM, 3alIMCAHHBIX C MOMOIIBI0 HEPABHO- MEPHBIX
konoB Ycnosue dano IlocTpoeHne OOHO3HAYHO AEKOAUPYEMBIX KOIOB C
noMmomnipto nepeBa Ipagh An. A. Mapkosa. Enununel  u3MepeHUs
KojuuecTBa HHMopMaruu  AypaBUTHBIA TOAXO0J] K OIIEHKE KOJWYECTBA
nHbOpMaun

Cucrembl cuucienusi Pa3BépHyTas 3amuch IENbIX W JPOOHBIX YHUCET B
MO3ULIMOHHON cucTeme cunciieHnss CBONMCTBA MO3UIIMOHHOW 3allMCH YMCIIA:
KOJIMYECTBO HHU(Mp B 3aMuCH, MPU3HAK JCIUMOCTH YHCJIa Ha OCHOBAaHUE
CHUCTEMbl CYUHMCIICHUS AJITOPUTM TIepeBojia 1EeJoro yucia u3 P-uuyHoi
CUCTEMBbl CUMCIICHUSI B JACCITHUYHYIO AJTOpUTM MEpeBOJia KOHECUHOMU
P-uunoii npobu B AecsaTUUHYIO AJTOpPUTM NEpeBoJa IEJIOro Yucia Hu3
JIECATUYHON cUCTeMbl cuucieHuss B P-uunyiwo IlepeBon KoHeE4YHOM
necsaTuaHOW  npodu B P-wunyro  /[BomuHasi, BOChbMEpUYHAsT U
HIeCTHAJAIIATepUYHasi  CUCTEMBbl  CUHUCIICHHS, CBSI3b  MEXIY HHUMHU
Apudmernyeckre omnepanud B TMO3WIMOHHBIX CHCTEMaX  CUYUCICHUS
TpouuHasi ypaBHOBEILICHHAsi CHUCTEMa CUMUCICHUA. JIBOMUHO-JECITUYHAS
CHUCTEMA CUHUCJIICHUS.



KonupoBanue TtexctoB KomupoBka ASCII OpHoOaiiTHBIE KOIUPOBKH
Crangapt UNICODE Koauposka UTF-8 Onpenenenne nHpoOpMaimoHHOTO
00BEéMa TEKCTOBBIX COOOIIECHUIA

KomupoBanune wu3o0paxenuit  Ouenka uHPOpPMAIMOHHOTO  0O0BEMaA
rpa¢uuecKuX JAHHBIX MPHU 33JaHHBIX Pa3peIICHUN U INTyOuHE KOJIUPOBAHUS
uBera L{BeToBbie Monenu BekropHoe kogupoBaHue

dopmatel rpaduueckux (PaitnoB TpéxmepHas rpaduka DpakranbHas
rpadguka

KomupoBanue 3Byka OrteHka WHGPOPMAITMOHHOTO O00BEMA 3BYKOBBIX
JIAHHBIX TPH  3aJaHHBIX YacTOTE JUCKPETU3aliu W  Pa3psaHOCTU
KOJIMPOBAHUS

Anreopa noruku IloHsitue BbICKa3biBaHUs BrpIcka3biBaTebHbIE (DOPMBI
(mpenukarel) KBaHTOpHI cylllecTBOBaHUS U BceoOmHocTu. Jlorudeckue
oneparuu Tabmuubl ucTuHHOCTH Jlormueckue BbIpaxkeHus Jloruueckue
ToXJecTBa JloKa3aTenbCTBO JIOTMYECKUX TOXKJIECTB C IOMOIIBIO TaOJHUI]
WCTUHHOCTHU Jlornueckue onepanuu U onepauuyd HaJ MHOXKECTBAMU
3aKoHBI anreOpbl JIOTUKH OKBUBAJICHTHBIE MPEeoOpa3OBaHUs JIOTUYECKUX
BBIpaXE€HUM JIornuecKkrne ypaBHEHHUSI U CUCTEMbl YPaBHEHU M

Jlornyeckue QyHKUIMK 3aBUCUMOCTH KOJWYECTBA BO3MOXKHBIX JIOTMYECKUX
(GYyHKIUNA OT KOJMYECTBA apryMeHTOB [lojHbIE CHCTEMBI JIOTUYECKUX
dbyHKUIMH

Kanonuueckue  ¢gopmbl  Jormyeckux  BoeIpakeHuid  CoBeplLICHHBIE
JU3bIOHKTUBHBIE U KOHBIOHKTHBHBIE HOPMaJbHbIE (DOPMBI, aJITOPUTMBI KX
MOCTPOCHUSI TI0 TaOIUIE UCTUHHOCTHU

Jlornueckue 3JeMEHTBI B cocTaBe KommbroTepa Tpurrep Cymmarop
MHuoropa3psaabeii cymmarop IlocTpoeHne cxem Ha JIOTUYECKUX 3JIEMEHTAX
[0 33aJJaHHOMY JIOTUYECKOMY  BBIPOXKEHHUIO  3alllUCh  JOTHYECKOTO
BBIPAXXEHUS I10 JIOTUYECKOU cxeMe MHUKPOCXEMBbl U TEXHOJOIUS UX
MIPOM3BO/JICTBA.

[IpencraBineHne HENbIX YUCENT B MaMATH KOMIIbIOTepa OTrpaHUYEHHOCTH
JIMana3oHa 4yucell IIpU OTPaHUYEHUN KOJIM4YeCcTBa paspsaoB llepenosHenue
pa3psiqiHOM ceTKM be33HakoBbie W 3HAKOBBIC JaHHBbIC 3HAKOBBIM OHT
JIBOMYHBIN NOIIOJHUTEIILHBINA KOJ OTPULIATEIIbHBIX YUCE

[ToObuToBbie morMueckue omnepanuu Jlorndeckuit, apupMeTHUUYECKUd U
nukmaeckuii cnsuru [IudpoBanue ¢ MOMOIIBIO MOOUTOBOM OIEepaIiu
«uckmoyarontee MJIN»

[IpencraBneHne BELIECTBEHHBIX YKCEJ B MNaMsATH KOMIbIOTEpa 3Haualas
4yacTh W MNOPAAOK uMcia Jluama3oH 3HAYEHUW BELICCTBEHHBIX YHCEI
[IpoGniembl XpaHEHUsI BEIISCTBEHHBIX YHCEJN, CBSI3aHHBIE C OTPAHUYCHUEM
KOJIMYECTBA pa3psAa0B BeINoJIHEHNE onepalinii C BEIIECTBEHHBIMU YUCIIAMU,
HAKOTIJICHUE OMIMOOK MPHU BBIYHUCICHUSIX



AJropuT™MbI U IPOrPaAaMMHPOBaHHE

OrnpeneneHne BO3MOXKHBIX PE3yJIbTaTOB pabOThl MPOCTEUIINX aJTOPUTMOB
YIPABICHUS  MCIOJHUTEISIMH W BBIYHCIMUTEIBHBIX  AJITOPUTMOB
OnpeneneHue MCXOAHBIX JTAHHBIX, IPU KOTOPBIX AJTOPUTM MOXKET JIaTh
TpeOyeMblil pe3yiabTar

Oranbl pelieHdus 3ajad Ha KoMIbioTepe HHCTpyMEHTallbHbIE CpEACTBa:
TPAHCIISITOP, OTJIAAUUK, MPOPUIUPOBIIUK KoOMOUIAIMS U WHTEpIPETALINS
nporpaMm BupTyasibHble MallvHbBI

NuterpupoBanHas cpeaa pa3paboTku MeToapl OTIagKu MpoO- TpaMm
Hcnonb3oBanue TpaccupoBOUHBIX Tabmul Otnanounsiii BeiBoa [lomrarosoe
BBIIOJIHEHUE TporpamMmel  Touku ocraHoBa IIpocMoTp  3Ha4YeHUU
IIEPEMEHHBIX

S3pik  mporpammupoBanus (Python, Java, C++, C#) Tunsl pgaHHBIX:
LIEJIOUHCIICHHBIE, BELIECTBEHHBIC, CUMBOJIBHBIE, JIOTMYECKHE BeTBieHus
Cnoxnple ycnous Iukiel ¢ ycnoBueM [lMkibI 110 TI€pEMEHHOM
B3auMo3amMeHs€MOCTh pa3IW4YHBIX BHUJIOB LUKJIOB IIHBapuaHT ULHKIIA
CocraBieHne [UKIAa C MCIOJB30BAHUEM 3apaHee  ONPEAEIEHHOTO
VHBapHUaHTa [UKJa

JlokyMeHTHpOBaHHE MporpamMm Hcnonp3oBanue KOMMEHTAPUEB
[ToaroroBka onucaHus MPOrpaMMbl U HHCTPYKLIUU JIJI OJIb30BATENA
ANropuT™Mbl 00pabOTKH HATYpPAJIbHBIX YUCEJI, 3AIIUCAHHBIX B MO3ULIMOHHBIX
CHUCTEMax CUMCIIEHHUS: pa30MEHME 3allUCU YWCJIa Ha OT/AENbHbIE LUPBHL;
HaXO0XJECHUE CYMMBbl U HPOU3BEACHUS LUPP; HAXO0KICHHE MaKCUMAJIbHOMN
(MUHUMATBHOMN) TTUQPHI

HaxoxaeHue Bcex mpoCThIX YuceN B 3aJaHHOM auanasoHe [IpencraBienue
yucia B BUJIE Habopa MPOCTBIX COMHOXHUTENEH AJTOpUTM OBICTPOro
BO3BEJCHUS B CTEIIEHb

OOpaboTka AaHHBIX, XpaHAIMXcd B (Qaiiax TekcToBble M JBOUYHBIE
daitner daiinoBsie nepeMmenHbie ((aisioBeie ykazarenu) Urenue u3 daiina
3anuch B daitn

PazOuenne 3agaun Ha mOJ3aJa4u [Tonnporpammsl  (Ipoueaypbl U
¢bynkiuu) Pexypcusi PexypcuBHble 00beKkThl ((ppaktansl) PexkypcuBHbIE
npoueaypsl W (QyHkuuu HMcnonp3oBaHuMe CTeKa Ui OpraHHU3aluu
PEKYPCHUBHBIX BBI30BOB

Hcnonp3oBanue cTaHAapTHOW OWOIMOTEKH $3bIKa MPOTrPAMMHUPOBAHUSA
[TonkmoyeHnne OUOIUOTEK MOANPOrpPaMM CTOPOHHHUX MPOU3BOIAUTENECH
Moy ibHBIN MPUHLMUIT TOCTPOEHUS IPOrpaMm

YHucneHHble METOJbI Tounoe u npubMKEHHOE pelIeHUs 3aJadyu
UucnenHple METOABI PEIICHHUsT YPaBHEHUM: METOJ] TIepedopa, METOJ
MoJOBUHHOTO jAeneHust [IpubnmxéHHOE BBIUYHUCIEHUE MJJIUMH KPUBBIX
Brruncnenue miomaneit ¢puryp ¢ moMoIlbl0 YHUCIEHHBIX METOJ0B (METOA
NpsIMOYTOJILHUKOB, MeToJi Tpanenuii) Ilouck makcumMyma (MHUHHUMYMA)



(YHKIIMU OJTHOM MEPEeMEHHOM METOI0M TOJI0O- BUHHOTO JICJICHUS

OOpaboTka CUMBOJBHBIX JIaHHBIX BcTpoeHHble  (YHKIMU  s3bIKa
MPOrpaMMHUPOBAHUSL JJII OOpaOOTKH CUMBOJIBHBIX CTPOK AJTOPUTMBI
00pabOTKN CUMBOJBHBIX CTPOK: MOACYET KOJMYECTBA MOSIBICHUI CUMBOJIA
B CTpPOKE; pa3OMeHne CTPOKH Ha CJIOBa MO MPOOEIbHBIM CHMBOJIAM; MOUCK
MOJICTPOKM BHYTPU JAHHOW CTPOKH; 3aMEHAa HAWJICHHOW TMOJACTPOKH Ha
Ipyryio  cTpoky I'eHepamus Bcex  CJIOB B HEKOTOpPOM aliaBuUTE,
YJIOBJIETBOPSIIONIMX 3aJaHHBIM orpanudyeHusiMm lIpeoOpa3zoBaHue uucia B
CHMBOJIBHYIO CTPOKY U 0OpaTHO

MaccuBbl W MOCHEI0BAaTENBHOCTH 4YHced BpbiunciaeHnne 0000MIEHHBIX
XapaKTepUCTUK DJIEMEHTOB MAcCHBa WJIM YHUCIOBOM MOCIENOBATEIBLHOCTH
(CyMMBI, TPOU3BEACHHUS, CPEIHEro apu(PpmMeTH4ecKoro, MUHUMAIBLHOTO U
MaKCUMAJIbHOTO 3JIEMEHTOB; KOJWYECTBA DJIEMEHTOB, YJIOBJIECTBOPSIIOUINX
3aJJaHHOMY YCJIOBUIO) JIMHEHHBIN MTOUCK 3a/ITaHHOTO 3HAYECHUS B MAaCCHBE
CopTtupoBka ojiHOMepHOTO MaccuBa lIpocTbie METOIbl COPTUPOBKU (METO/T
My3bIpbKa, METOJ BbIOOpA, COPTUPOBKA BcTaBkaMu) COpTUPOBKA CIUSTHUEM
BbreicTpas coptupoBka maccuBa (anroputM QuickSort) JIBowdHbIN MOUCK B
OTCOPTUPOBAHHOM MACCHBE

JIBymepHBIE MacCuBbl (MaTpuIilbl) AJTOPUTMBI OOpabOTKU JBYMEPHBIX
MacCCHBOB: 3alOJHEHHUE JABYMEPHOI'O YHCJIOBOIO MacCHBa II0 3aJaHHBIM
IpaBUiIaM; I[OUCK »BJIEMEHTAa B JIBYMEPHOM MAaCCHUBE; BBIYMCIECHUE
MakcuMyma (MUHMUMyMa) U CYMMBI DSJIEMEHTOB JIByMEPHO- 'O MAaCCHBA;
MepeCcTaHOBKA CTPOK M CTOJIOIIOB IBYMEPHOT'O MAacCUBa

Paspabomka npocpamm 051 peuieHusi npocmuvlx 3a0a4 aHAIU3d
oannbix (OuucmKka OAHHbBIX, KAACCUDUKAYUsL, AHAU3 OMKIOHEHULL)

NupopmanuoHHbIe TEXHOJIOTMHU

TexcroBeiii mponieccop PemaktupoBanume u ¢dopmatupoBanue I[IpoBepka
opdorpaduu u rpammatuku CpeJicTBa MOKMCKA U aBTO- 3aMEHBI B TEKCTOBOM
nporeccope Hcnonb3zoBanue ctuiieit CTpyKTypUpPOBAHHBIE TEKCTOBBIC
nokyMeHTbl CHocku, ornaBienue KomnexkTuBHas paborta ¢ JTOKyMEHTamu
NHCTpYyMEHTHI pEIEeH3UpPOBAaHUsI B TEKCTOBBIX Tiporieccopax OOrmayHbIe
cepBuchl [lenoBas nepenucka Pedepar [TpaBuna LIUTUPOBAHUSA
WCTOYHUKOB U odopmiieHuss Oubamorpaduueckux ccouiok OdopmiieHue
criucka Jmtepatypel  Cmanoapmwsl  Oubauozpaguueckux  Onucauull.
3HAKOMCTBO C KOMIIBIOTEpPHOM BEPCTKOUN TekcTa TeXHUYEecKue CpencTBa
BBOoJIa Tekcta  Crnenuaiu3upoBaHHbIE  CPEICTBA  pPEAAKTHUPOBAHMUS
MaTEMAaTHYECKUX TEKCTOB

Ananmu3 naHHbIX OCHOBHBIE 33J1a4d aHAIW3A JTAHHBIX: MPOTHO3UPOBAHME,
Kiaccupukanus, KJIacTepU3aLusl, aHaIu3 OTKJIOHEHUH
[TocnenoBaTeIbHOCTDh PEIICHUS 3a/1a4 aHajlu3a JaHHBIX: cOOp

IICPBUYHBIX JAaHHbIX, OYHCTKAa M OICHKaA KadcCTBAa AAaHHBIX, BLI60p /AN



MOCTPOEHUE MOJIENIH, TMpeoOpa3oBaHUE ITAaHHBIX, BU3yalu3alMsl JTaHHBIX,
MHTEpIpeTanus pe3yiabTaTtoB [IporpaMmHubie cpe/icTBa U UHTEPHET-CEPBUCHI
1711 00pabOTKU U MpeJ/icTaBlIeHUs NaHHBIX borbpimme aaHHele MamumHHOe
oOyueHnue HHTeNIeKTyalbHBIN aHaIU3 JaHHBIX.

AHanM3 TaHHBIX C MTOMOIIBIO AJICKTPOHHBIX TaOJIUI] BbIUuKMCcIeHNE CyMMBbI,
cpelHero apudmeruyeckoro, HauOOJbIIET0 (HAMMEHBILETO) 3HAYCHUS
nuamna3zoHa Beruucienue koddduiimenTa Koppessiiuu ABYX Ps0B JaHHBIX
[TocTtpoeHune cTOJIOUATHIX, JUHEHYaThIX M  KPYTOBBIX JUarpamMm
[TocTpoenue rpaduxoB pynkuuii [logdop nuHUM TpeHIa, pelieHue 3aaad
MIPOTHO3UPOBAHMUS

UucrieHHOE pelleHHe YpPaBHEHHWM C MOOMOIIBI0 Moadopa mnapaMmerpa
OnTumMuzanusi Kak MOUCK HAWIYy4IIErO PELICHUS B 3aJaHHBIX YCIOBUSIX
[leneBast dbynkuusi, orpannueHusi JlokanbHble U TJ100aTbHBIA MUHUMYMBbI
ueneBoit  ¢yHkiuu  PemieHwe 3amay onNTUMU3AIMM € TOMOIIBIO
AJIEKTPOHHBIX TAOJIUIL

11 KJIACC

Teopernueckne 0CHOBbI MH(POPMATUKH

TeopeTnueckre TOAXOJbI K OIEHKE KoJM4yecTBa WH(opmamuu 3akoH
annutuBHocTH  uHopmanuu  Dopmyna Xaptim  Uadopmauums u
BeposTHOCTE Popmyiia IllenHona

Anroputmbl cxatusi naHHbIX AnroputM RLE  Anropurm Xaddmana
Anroputm LZW ANTOpuUTMBI CXaTHsl JAaHHBIX C MOTEPSIMH Y MEHBIICHUE
r1yOuHbl KogupoBaHus 11BeTa OCHOBHBIC Ujeu anropuTMoB cxkatus JPEG,
MP3

CkopocTh mnepenayd JIaHHBIX 3aBUCUMOCTh BpPEMEHHU IIepeayu OT
HHQOPMAITMOHHOTO 00BEMA JAaHHBIX M XapaKTePUCTUK KaHalla CBS3U
[IpyurHbl BO3HUKHOBEHHUSI OMMOOK Tipu Tmnepenade gaHHbIXx Kogpbl,
MO3BOJISIIONIME OOHAPYKUBATh M UCIPABISTH ONIMOKH, BO3HUKAIOIIUE MPHU
nepenadye naHHbix PaccrossHme Xsmmunara KoaunpoBanue ¢ IOBTOpEHHUEM
outoB Koapr X>MMHUHTa

Cucrembl KoMmnoHEHTBHI cuUCTeMBbl M UX B3aumojeictBue CHCTEMHBIN
adext Yrpasnaenue kak nHGOPMAIMOHHBIN Tporiecc OOpaTHas CBI3b
Mopenu u monenupoBanue Llens MoaenupoBaHust AJEKBAaTHOCTh MOJEIHU
MOJICIUPYEMOMY  OOBEKTY WJIM  MpoIeccy, UeId  MOACIUPOBAHUSA
dopManu3anus OpUKIAIHBIX 3a7a4

[IpenacraBienne pe3yabTaTOB MOJICIMPOBAHUS B BHUAE, YIOOHOM JJis
BOCIIpUATHUS 4YeJioBeKOM ['paduyeckoe mpeacTaBiieHUE TaHHBIX (CXEMBbI,
TabIuIbl, TpaduKn)

I'pappt  OcHOBHBIE TIOHSTHUS Bunsl rpados Onucanue rtpadoB c
IMOMOIBI0 MAaTpPHUI[ CMEXHOCTH, BECOBBIX MATpPHI], CHHUCKOB CMEXHOCTH
Pemenne anropurmMuueckux 3ajad, CBA3aHHBIX C aHaIU30oM Trpados



(mocTpoeHre ONTUMAIBHOTO MyTH MEXIY BepIIMHaMH rpada; onpeneieHue
KOJIMYECTBA PA3JIMYHBIX IMyTeH MEXIy BEpPIIMHAMU OPHEHTUPOBAHHOTO
alMKJIN4YecKoro rpada)

HepeBbsi bunapnoe aepeBo J[lepeBbsi moucka CrnocoObl 00xoda JiepeBa
[IpencraBnenne apupMETHUSCKUX BBIpAKCHUH B BHJE JiepeBa JUCKpeTHBIC
WUTPHI IBYX UTPOKOB ¢ MmosiHOM nHpopmaruei [loctpoenne aepesa nepedopa
BapHAaHTOB; OMHMCAHUE CTPATETUU UTPHI B TAONMHYHON (opMe BBIUTpHINIHBIC
Y TIPOUTPHINITHBIC TO3UITMA BBIUTPBINIHBIE CTpaTEruu

CpencrtBa uckyccTBeHHOro uMHTeuiekTa CepBUCH MAIIMHHOTO TepeBOjia U
pacnio3HaBaHusl YCTHOW peun KorHutwBHBIC cepBHUCH MneHTudukamus u
MOUCK H300pakeHui, pacnozHaBanue jull CamMooOydarolnuecsi CUCTEMBbI
WCKyCCTBEHHBI HMHTEINIEKT B KOMIIBIOTEPHBIX urpax Vcmoias3oBaHHE
METOJIOB HMCKYCCTBEHHOTO HMHTEUIEKTa B  OOydJalomUX CHCTEMax
Hcnonp30BaHre METOJIOB MCKYCCTBEHHOT'O HWHTEIUIEKTAa B POOOTOTEXHUKE
UnTepuer BeIIei [TepcriekTuBbI pa3BUTHUS KOMITBIOTEPHBIX
MHTEJUIEKTyalbHBIX cucTteM HelipoHHble ceTu

AJITOPUTMBI U IPOrPAMMHUPOBAHME

dopmanuzanusg MOOHATUS anroputva MamwuHa TeropuHra Kak
YHUBEpCanbpHasd wmonAenb BblunucieHnn Te3uc Yépua—Tpropunra
MamunHa Ilocra. HopmasnbHasbie anropudmel Mapxkosa.
AJNTOPUTMHUYECKHA HEpa3pelMMble 3aadyd. 3ajgada OCTaHOBA.
HeBO3MOXHOCTE aBTOMAaTHUYECKONU OTIIAAKHA HPOTPAMM.

O1eHKa CII0)KHOCTU BbhIUMCIIEHUNH Bpems paboTel U 00BbEM HCIIOIB3yEMOM
namMmsiTd, WX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX OleHka
ACUMIITOTUYECKON CJIO0XXKHOCTH AJITOPUTMOB AJITOPUTMBI MTOJUHOMUAIILHOMU
cinoxxkHoctu IlepebopHbie anroputmbl lIpuMepsl pa3iInuyHBIX aJTOPUTMOB
pEelIeHust ONHOW 3aJa4l, KOTOPBIE UMEIOT Pa3JINYHYIO CIOKHOCTh

[Touck mpocCThIX YHCENT B 3aJaHHOM JWAIA30HE C ITIOMOIIBIO AJIrOpUTMa
«petieto IpatocheHay

MHoropa3psiAHble Lelble 4YKcia, 3aaadud JIuHHOM apudmertuku CroBapu
(acconnaTUBHBIE MACCUBBI, OTOOpaxkeHMs1) Xomi-tadaunbl I[loctpoenue
an(paBUTHO-YaCTOTHOI'O CJIOBApsl JUIS 3aJaHHOIO TEKCTa

AHanM3 TEKCTa Ha €CTECTBEHHOM s3bIKe. Bbiaenenue mnocie-
aoBaTebHOCTEN 10  mr1abnoHy. Perynsipabie  BBIpaXCHUSL.
YHacTOTHBIN aHAJIU3.

Crekn AHaIM3 TPABWIBHOCTH CKOOOYHOTO BBIPAXCHUS BbIuucieHue
apu(PMETUUECKOTO BBIPAKEHUS, 3AIMMCAHHOTO B MOCTOUKCHOU hopme
Ouepenu Vcrnonb3oBanue odepenu st BDEMEHHOTO XpaHCHUS JaHHBIX
CasizHble cricku. Peanmm3armisi cTeka W odYepenu C MOMOIIBIO
CBSI3HBIX CITUCKOB.

Anroputmbl Ha rpadax I[locTpoeHme MHHUMAIBHOTO OCTOBHOTO JI€peBa



B3BEIIICHHOT'O CBSI3HOTO HEOpHEHTHpOoBaHHOro rpada Ob6x00 epagha 6
enyouny. Q6xo0 epagha 6 wupuny. KonmuaecTBo pa3IuuHbIX MyTEH MEXKTY
BEpIIMHAMHM OPUEHTHUPOBAHHOTO AaIMKJIMYECKOoro Tpada AJroputm
JlenikcTpol Aneopumm Dnotida—Yopwanna.

JepeBps Peanmmszanuss nepeBa ¢ NMOMOIIBIO  CCBUIOYHBIX — CTPYKTYp
JIBonunbie (OuHapHbie) JaepeBbs IlocTpoenne nepeBa [Jisl 3aJaHHOTO
apudmeTnueckoro BbIpakeHHs PexypcuBHBIE alroputmbl 00xoda JAepeBa
Hcnonb3oBaHue cTeka U ouepenn st o0xoja iepena

JlnHamMuyeckoe TpOrpaMMUpPOBAHME KaK METOJ pELIeHUs 3ajad C
COXpPAaHEHHEM NPOMEKYTOUYHBIX PE3YJIbTAaTOB 3amauM, pelraeMeie ¢
IIOMOIIBIO  JMHAMUYECKOTO  IPOrpaMMHUPOBAHMS:  BBIYUCICHUE  pe-
KYPCUBHBIX  (DyHKIUN, TMOACUET KOJMYECTBA BApPUAHTOB, 33Ja4H
ONTUMU3ALIUU

[Tonsitne 06 0OBEKTHO-OPUEHTUPOBAHHOM MTPOrpaMMUpPOBaHUU OOBEKTHI U
kinaccbl CBolcTBa U MeTOAbl OO0BEKTOB (OOBEKTHO-OPUEHTUPOBAHHBIN
ananu3 Pa3zpaboTka mporpaMmM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO
nojaxoja Mukancynsuus, Haciie10BaHue, MoJIuMoppusm

Cpenpl ObicTpol pa3paboTrku mnporpamMm IlpoexktupoBanue wuHTEepdeiica
noJjib3oBaresis Mcnojgp30BaHUE TOTOBBIX YHPABISIEMBIX SJIEMEHTOB IS
MOCTpOCHUsI uHTepdeiica

OO030p  A3BIKOB  OPOTPaMMHUPOBAHUS [lonssTie 0  mapagurmax
IIPOrpaMMHUPOBaHUS N3yuenue BTOpPOTO SI3BIKA
MPOrpaMMHUPOBAHMUS.

NupopmanuoHHbIe TEXHOJIOIMHU

OTanbl KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO MOJICJIMPOBAHMA: ITOCTAaHOBKA
3a7a9, pa3paboTKa MOJECIH, TECTHPOBAHUE MOJCIN, KOMIIBIOTCPHBIM
AKCIEPUMEHT, aHAJINU3 PE3yJIbTaTOB MOJCIUPOBAHUS

JluckpeTusanuss OpU MaTEeMaTUYECKOM MOJICIMPOBAHUU HENPEPBIBHBIX
npoiieccoB MojenupoBanue JBWKeHUsT MopgenupoBaHue OMOJIOTHUYECKUX
cucteM MaremaTHdyeckue MOJEIN B DKOHOMHMKE BruIuuciauTeabHBIC
DKCIIEPUMEHTBI C MOJEIISIMU KomnvromepHoe MoO0eauposanue cucmem
VIPAaBieHUsL.

OOpaboTka pe3yiabTaTOB AKCIIEpUMEHTa METoJ HauMEHBIIUX KBaJpaTOB
O1ieHKa YHUCIJIOBBIX IMapaMEeTPOB MOJICIUPYEMBIX OOBEKTOB U MPOIIECCOB
BoccraHoBiieHre 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA

BepositHocTHpie Momemn  Metonsl  Monte-Kapio NmurtaumnonHoe
MosenupoBanrue CHUCTEMBI MAaCCOBOTO OOCITYKUBaHUS
Tabnuunble (pensiliMOHHBIC) 0a3bl JaHHBIX Tabnuiia — mnpeacTaBICHUE

cBelleHNlI 00 OJMHOTUIIHBIX o0OBekTax Ilome, 3ammch Kirod TaGaIuIbl
PaGora ¢ roroBo ©0a3oi maHHBIX 3anojiHeHHe 0a3bl JaHHBIX [loHMCK,
COPTUPOBKA U PUIILTPAIIUS TAHHBIX 3apOChl HA BEIOOPKY JIAaHHBIX 3ampOChl
c mapaMmeTrpaMu BreruucisieMsie 1oJisi B 3ampocax



MuoroTtabnuunbie 0a3bl JaHHBIX THUMOBI CBsI3ed MeXay Tabauiamu
Buemnnii kimrou LenoctHocTs 6a3bl JaHHBIX 3apochl K MHOTOTAOIUYHBIM
0azaM naHHbBIX OCHOBHBIE INPUHLMNOBI HOpMaIu3aluuu 0a3 HJaHHBIX.
SA3pik ynpaBaenust fanubiMu SQL. Co3ganue mpocThIX 3alpoOCcoOB Ha
si3pIke SQL Ha BRIOOPKY JaHHBIX U3 OJHOU TaOJIUILIBI.
Hepensitmonnble 0a3bl JaHHBIX. DKCOEPTHBIE CUCTEMBI.
NnTtepuer-npunoxenust [loHstne o cepBepHOM M KIMEHTCKOM 4YacTAX
caiita TexHOJOrus «KIMEHT — CEpBEP», €€ JTOCTOMHCTBA M HEIOCTATKHU
OcHoBsl s3pika HTML m kackamubeix Tabmun cruieit (CSS) Crenapum Ha
s3pike  JavaScript dopmbel Ha BeO-cTpaHuIle PasmemnieHue BeO-caiTOB
VYcnyra xoctuHTa 3arpyska (aiiioB Ha calT

BBos1 n300pakeHuid ¢ MCHOJIB30BAHUEM PA3JIMYHBIX LHU(POBBIX YCTPOWUCTB
(mudpoBeIX oToAMMmapaTOB U MUKPOCKOIIOB, BUJIEOKAMEp, CKAHEPOB U T 1T )
I'padpuueckuit  penakrop Pazpemenne KanpupoBanue Hcnpasienue
nepcrektuBbl  ['mcrorpamma  Koppekuuss ypoBHEH, KOPpPEKLIHs IIBETa
OOecuBeunBaHue UBETHBIX H300pakeHuil Perymb Pabora ¢ oOmactsamu
OUNBTPHI

Muorocnoiinble u3oOpaxkeHuss TekcToBble ciaou Macka cnosi Kanamsl
Coxpanenue BblaenaeHHOW oOsactu IloaroroBka wtrocTpanuii — aiis
Be0O-caiilToB AHUMHMPOBAHHbBIE U300PAKEHUS

Bekrtopnass rpaduka IlpumutuBel l3MeHeHue mopsiAKa 3JIEMEHTOB
BripaBHauBanue, pacnpenenenune ['pynmupoBka Kpusele  @opmarsl
BEKTOPHBIX PUCYHKOB Mcnionp30BaHrne KOHTYpOB BekTtopu3zaius pacTpoBbIX
n300paKeHUM

[IpyHUMIIBI TOCTPOEHHUST M  PEJAKTUPOBAHUS TPEXMEPHBIX MOJIENei
Cerounble Monenu Matepuanbl MoaenupoBaHUE UCTOYHUKOB OCBEIICHUS
Kamepst ApautuBHble  TexHonoruu (3D-npuntepsl) Ilonsitue o
BUPTYaJIbHON pEeaibHOCTH U JIONIOJHEHHON peaabHOCTH



TEMATUYECKOE NJ/IAHAPOBAHUE YYEBHOIrO MPEAMETA «WH®OPMATUKA»

10 knacc

4 Jaca B HEJIEJIIO, BCETO 140 YacoB, 18 4acoB — pe3epBHOE BpeMsI

[IpyMepHbIe TeMBbI,
pacKpbIBaoIye JAHHbIN
pa3jeJs1 IporpaMmsli,
Y KOJINYECTBO YaCOB,
OTBOJMMOE Ha UX U3yYeHHUe

YyeGHOE coJeprKaHue

OCHOBHbIE BUJBI JAesTeJIbHOCTH
yJamuxcsi Npd U3y4eHUHU TeMbl (HaA
VPOBHE y4eOHBIX AeUCTBUI)

Paszgen 1. ludppoBasa rpamoTHOCTS (24 yaca)

KomnbpioTep — yHUBeEpCab-
HOe yCTPOMCTBO 06pabOTKH
imaHHBIX (6 4acoB)

TpeboBaHUs TEXHUKHU 0€30IMaCHOCTU

Yl TUTHEHBI IpU paboTe ¢ KOMIIbIOTEpAaMU U
IpYTHMU KOMIIOHEHTaMHU IHU(POBOTO
OKpY>KEHUS

[TpuHOHUIB Pa0OTHl KOMIIBIOTEPOB

1 KOMITBIOTEPHBIX CHCTEM APXUTEKTypa
dou Helimana [apsapickas apxumex- mypa.
IABTOMAaTHYECKO€E BBIIIOJTHEHHE IIPOTPAMMBI
nporeccopoM OnepaTHuBHAA, IOCTOSHHAA U
monroBpeMeHnHasi mamMmATh O6GMeH TaHHBIMU
c moMoT1IbIo ITMH KOHTPOJ1/IEphl BHEIITHUX
yerporicTB IIpsSMOM TOCTYII K HaMATH
OCHOBHBIE TEH/IEHITUN PA3BUTUS KOMITHIO-
TepHBIX TexHOIOTHH [TapasenbHbIe
BBIUHCIEHNUST MHOTOIIPOIIECCOPHBIE
crcteMbl CynepKOMIIBIOTEDHI

6 AHAJTM3UPOBATH YCIOBHS HCIIOJIH30Ba-
HHUsI KOMIIBIOTEPA U JAPYTUX JOCTYII- HBIX
KOMITOHEHTOB I POBOTO OKPY- KEHUSI C
[TOUKH 3peHUsi TPeOOBAaHUN TEXHUKU
6€30MaCHOCTH U TUTHEHBI

6 OTIHCHIBATh COCTABHBIE YACTH U MPUH-
[UITBI paOOTHI KOMITBIOTEPOB H MO-
OMJIBHBIX YCTPOHCTB XapaKTepu3o- BaTh
KOMITBIOTEPHI PA3HBIX MIOKOJIe- HUHI

6 VickaTh B cetu MIlHTepHET MHPOpMaA-
110 00 OTEUeCTBEHHBIX CIIEIUaIU-
cTax, BHECIINX BKJIQ/l B Pa3BUTHE
BBIUHCJTUTEIHHOU TEXHUKU

6 IIpUBOAUTH IPUMEPHI, IO TBEPK/IAI0-
[[Fie TEH/IEHITUN PA3BUTHUS BHIYUCITH-
TeJIbHOW TEXHUKHU
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Ilpooonscenue

[IpyMepHbIe TeMBbI,
pacKpbIBaloIye JAHHbIN
pa3szeJ IporpamMmsi,
¥ KOJIMYECTBO YacCoB,
OTBOAMMOE HA UX U3y4YEHHE

YyeGHOe copeprKkaHue

OCcHOBHBIE  BHJbl  JeATeJIbHOCTH
y4almuxcs Nnpu U3y4yeHUM TeMbl (Ha
YPOBHE y4eOHBIX AEeUCTBUI)

Pacripe/ie/1IEHHBIE BEIUUCTUTEIHHBIE
crcTeMbl B 06paboTKa GOJIBIITHUX TAHHBIX
Mob6usibHBIE ITUGPOBBIE YCTPOUCTBA U UX
[POJIb B KOMMYHHKAIUsIX BCTpoeHHBIE
KOMIIBIOTEPHI MUKPOKOHTPOJLIEPHI
Po6GOTH3UPOBAHHBIE IIPOU3BO/ICTBA

6 ITosICHATH CYIIHOCTH MapaIeTbHBIX
BBIUHCJIEHUH

6 IIpuBOAUTD IPUMeEPHI 3a/1a4, JIJI
PEIIEeHUs] KOTOPBIX IPUMEHSIOTCS
CyIIepKOMIbIOTEPHbIE TEXHOJIOTUHU HJTU
TEXHOJIOTHU PACIIPENEIEHHBIX BHIUHC-
UTeHuni

[TporpamMmmHOe obecrieueHue(6
[4acoB)

[TporpaMMHOe o0ecriedeHre KOMIIbIOTe-
[POB ¥ KOMIIBIOTEPHBIX CUCTEM BubI
MIPOrpaMMHOr0 obecIlieueHus U UX
HazHaueHre OcoOEHHOCTH MPOTPAMMHO-
ro obecrieueHusi MOOUIBbHBIX YCTPOKCTB
[TapassenbHOE IPOrPAMMUPOBAHHE
CrcTeMHOe TporpaMMHOe obecrieueHne
OrnepanoHHbIE CHCTEMBI Y THJIUTHI
/TpatiBepsl yerpoicTB MHCTa/LIAIUA

Y JEVHCTAJISINA IPOTPAMMHOTO
obecrieueHUs

datisioBble cucTeMbl [IPUHIIUIIBI pa3Me-
IIeHUA U IMeHOBaHUA (HaNIoB B JOJITO-
BpeMeHHOU mamsTu [11ab0HbI A1
OIHMCaHUs TPy QaiioB

6 PaGoTaTh ¢ Tpadpuueckum uHTEPDEN-
com ormeparnronHo# cucremsl (OC),
CTAaHJAPTHBIMHU U CJIyKE€OHBIMU
MIPUJIOXKEHUAMH, (PaNIOBBIMU MEHE-
bKepaMu

6 COOTHOCUTD BU/IBI JIMI[EH3UN HA
MICIIOJIB30BaHUE IIPOIrPAMMHOT0
obecrieueHUsI ¥ MTOPATOK €T0 UCITOTIb30-
BaHUS U PACIPOCTPAHEHUS

6 [IpUBOAUTD IPUMEPHI TPOTIPHUETAPHOTO U
CcBOOOHOTO MPOTPAaMMHOTO0 obecrie-
[MeHUsI, TpeAHA3HAUEHHOTO JIJIs PEIeHuUs
OTHUX U TeX JKe 3a7a4

6 HaspIBaTh OCHOBHBIE IIPABOHAPYIIE-HUS,
MMeIole MECTO B 00J1aCTH
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3akoHozarenscTBO Poccuiickont Oenepa-
UU B 00J1aCTH TPOrpaMMHOTO obecrnieye-
HusA JInIeH3upoBaHue MIPOTPaMMHOTO
obecrieueHUs U NG POBBIX PECYPCOB
[IponpueTapHOe U CBOOOHOE MPOTPaMM-
HOoe obecrieuenrie Kommepueckoe u He-
KOMMepYecKoe UCII0JIb30BaHUE IIPO-
TpaMMHOTO o0ecIieueHus U U POBBIX
pecypcoB OTBETCTBEHHOCTH, YCTAHABIIH-
BaeMas 3aKOHOZIaTeIbCTBOM PO 3a
HEITpaBOMEPHOE HCIIOJIb30BAHUE IIPO-
TpaMMHOTO oOecIieueHus U U POBBIX
pecypcosB

IpakTU4eckas: pa6oTa

MHCTALIANNA U JIEMHCTAJUISIMIS IPO-TPaMM

MCIOJI30BAHUA IPOTPAMMHOTO
oOecrieueHus1, U HAKA3aHUA 32 HUX,
IpeyCMOTPEHHBIE 3aKOHOAATENbCTBOM PO

KoMIIbIOTEpHBIE CeTU
(5 wacos)

[IpUHITUIIBI TTIOCTPOEHUS U alllapaTHBIE
KOMITOHEHTBI KOMITBIOTEPHBIX CETeU
CeteBbie nipoTokobl CeTs IHTEpHET
\Anpecanus B cetu laTepHET [IPpOTOKO-JIBI
crexa TCP/IP Cucrema JOMEHHBIX UMEH
Pasnenenne IP-ceTn Ha mojceTu ¢ IIOMO-
b0 Macok mojicereli CeTeBoe aMUHU-
ctpupoBanue IlomyuyeHne JaHHBIX

0 CeTEeBBIX HACTPOUKAX KOMITbIOTEPA
IIpoBepka HAJIUYUSA CBA3H C Y3JIOM CETU
OmnpesiesieHre MapuIpyTa ABUKEHUS TAKETOB
Buzpl eAarenbHOCTU B ceTu VIHTEepHET

6 [T0SICHATH IPUHIUIIBI IOCTPOEHUSA
KOMITBIOTEPHBIX ceTell BhIABIIATH 0blIee
Y pa3JIM4ys B OPTaHU3AINN JIOKAJIBHBIX
¥ 1106a7IbHBIX KOMITBIO- TEDHBIX CETEH
[IpHUBOAUTH IPUMEPBIIIPOTOKOIOB
crexa TCP/IP ¢ onpeze-1€HHBIMU
byHKIIAMUT

6 11croyib30BaTh MACKU MO CETEN JIA
pazbuenus IP-ceTu Ha moaceTn

6 IIpumMeHATH IpOrpaMMHOe obecrneye-
HUeE /1715l IPOBEPKU paboTOCIIOCOOHOCTH
ceTn
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IIpuMepHEBIe TeMBI,
packpbIBalolIye AaHHbIH
pa3jeJs1 IporpaMMmsli,
Y KOJINYECTBO YaCOB,
OTBOJMMOE Ha UX U3yYeHHUe

YyeGHOe coaeprkaHUe

OCcHOBHBIE  BHJbl  JeATeJIbHOCTH
y4almuxcsi Npu U3y4YeHUH TeMbl (Ha
YPOBHE y4eOHBIX AEeUCTBUI)

Cepsucsl uTepHera 'eonndopmanmion-
HbIE CUCTEMBI I'e0JIOKAIIHOHHbBIE CEPBUCHI
[peajIbHOTO BpeMeHH (JIOKAIUs MOOUIIb-
HBIX TesieOHOB, OIpPE/IeJIEHNEe 3arPyKeH-
HOCTH aBTOMAarucTpaJiel U T I ); UHTEP-
HET-TOPTOBJISI; OPOHUPOBAaHUE OUIIETOB

Y TOCTUHUIL ¥ T T

TocynapcTBEHHBIE 3JIEKTPOHHBIE CEPBUCHI U
yearyru ConpasbHble CeTH — OpraHu3a-
[V KOJIJIEKTUBHOTO B3aUMOZEHCTBUS

1 oOMeHa JaHHBIMU CeTeBON STUKET:
MpaBuia MOBeeHUs B KHOEPIIPOCTPaH-
ctBe IIpobsieMa MOUTMHHOCTHY MTOJIyY€eH-
HOU nHpopMmanuu OTKpHIThIE 06pa3oBa-
TeJIbHBIE PECYPCHI

I[IpakTu4eckas paéoTa

CeTeBO€ aIMUHUCTPUPOBAHIE

Mudopmanuonnas 6e3omac-
HOCTb (77 YacoB)

TeXxHOT€HHbIE 1 SKOHOMUYECKHE YTPO3BI,
cBsI3aHHBIE ¢ ucnosb3oBanueMm UKT
O6111e TP06IEMBI 3aAITUTHI HH(POPMAIUU T
nH(POPMAIMOHHOM 6€30I1acHOCTH
CpencTBa 3a1uThl HHPOPMAIMU B KOM-

6 XapakTepu30BaTh CYIIHOCTb IOHATHN
«1HGOPMAaIMOHHAs 6€30I1aCHOCTb»,
«3amuTa nHpopmanuu» ®opmynupo-
BaTh OCHOBHBIE IIPaBUJIA MH(MOPMAIH-
OHHOM 6€30MMaCHOCTH AHAJIU3UPOBATH




19938 | }-01 "VAMLVWAODHN

23

[TbIOTEPaX, KOMIIBIOTEPHBIX CETAX

1 aBTOMaTHU3UPOBAHHBIX UHMOPMAIIMOH-
HBIX cucTeMax [IpaBoBoe obecnieueHme
H(POPMAIIMOHHOM O€30I1aCHOCTH
Dnexmponnasn yughposas noonucs, cep-
muguyuposantvle calimosl U OOKYMEH- Mbl.
[IpenoTBpaleHre HECAHKIIMOHUPOBAHHO-
o JOCTyTa K JINYHON KOHDUAEHINATIb-
HOU nHOpPManNU, XpaHAIIeUcsa Ha
[TepCOHAJILHOM KOMIIBIOTEPE, MOOMIIBHBIX
yeTpolicTBax BpezoHOCHOE mporpaMMHOe
oOecrieueHre U crtocoObl 60PHOBI C HUM
IAHTUBUPYCHBIe TporpaMmsel Opranusa-
[V JIMYHOTO apxuBa nHdopManuu
PesepBHOe KontmpoBaHue IlaposbHasn
3aIuTa apxuBa

[[TudpoBanue faHHBIX CHUMMeETPUYHBIE U
HecumMeTpuuHble mudpol HIudpst
pocroii 3amenbl [Iudp Lesaps [MMudp
Broxkenepa AsiroputM mudpoBaHUSA
RSA Cmeeanoepagus.

[lpakTU4Yeckue paGoThl

1 AHTHUBUPYCHBIE IDOTPAMMBI2
IMTudpoBaHme JaHHBIX

B3aKOHOATEIBHYI0 623y, Kacarolyocsa
H(POPMAIMOHHON 6€30IMacHOCTH

6 IIpIMeHATH CPeACTBA 3ALUTHI HHDOP-
Maruu: OpaHIMayspbl, AHTUBUPYCHBIE
MIporpaMMbl, IApOJIMPOBAHNE U apXU-
BHUpOBaHUe, MHUDpPOBAHUE

Pasgen 2. Teope

TUYeCKHe OCHOBbI MHpopMaTHKU (40 4yacos)

TIpencraBienue nHOpMa-
MU B KOMITBIOTEPE
(19 yacos)

Mubopmanus, JaHHbIE U 3HAHUS
M HbOpManMOHHbIE IIPOLECCHL B IIPUPO/IE,
TeXHUKe U 00IecTBe

6 T1OosICHATD CYIITHOCTb MOHATHHI
«rmHGOPMAIUA», «TAHHBIE», «3HA- HUI»
Pemath 3a1aun Ha U3MeEpPEHUE




43

ewwed.lodu Behoged

Ilpooonscenue

IIpuMepHEBIe TeMBI,
packpbIBalolIye AaHHbIH
pa3jeJs1 IporpaMMmsli,
Y KOJINYECTBO YaCOB,
OTBOJMMOE Ha UX U3yYeHHUe

YyeGHOe coaeprkaHUe

OCcHOBHBIE  BHJbl  JeATeJIbHOCTH
y4almuxcsi Npu U3y4YeHUH TeMbl (Ha
YPOBHE y4eOHBIX AEeUCTBUI)

HernpepbIBHBIE U JINCKPETHBIE BEJTUUNHBI 1
curHasibl HeoOX0UMOCTh JUCKPETH3A-
[y UHGOpMAaINH, TpeJHa3HAYEeHHOU It
IXpaHEeHUsI, Tepejadu U 06paboTKU
B U POBBIX CHCTEMAX
JIBoM4YHOe KOAupOoBaHUue PaBHOMeEpHbIe
11 HepaBHOMEPHBIE KOZbI [lekoaupoBaHnre
COOOIIEHNH, 3alMMCAHHBIX C IIOMOII[BIO
HepaBHOMEPHBIX K0/I0B YcioBue PaHo
ITocTpoeHUe OTHO3HAYHO JAEKOIUPY€e- MBIX
KOZOB C IIOMOIIBIO Ziepesa [ pag

1. A. Maprosa. EAUHUIIBI U3MeEpPEeHUA
KosinuecTBa HHGopMaruu AjihaBUTHBIN
[10/IXO/] K OIeHKEe KOJIMUecTBa HHPOpMa-
1887878
CucrteMsbl cuncienus PasBépHyTas 3amuch
1eJ1bIX U APOOHBIX YHCEIT B TO3U- ITUOHHOH
cucteMe cuncaenus: CBoicTBa
MO3UIIMOHHOM 3aIMMCH YHCIa: KOJTUYECTBO
nudp B 3aNIUCH, IPU3HAK JE€JTUMOCTH
[grcJIa Ha OCHOBAHME CHCTEMBI CUHCIe- HUS
IAITOPUTM TIEPEBO/IA I[€JIOTO YNCIIA U3
P-MYHON CHCTEMBI CUNCIEHUS B JIECS-
TUYHYI0 AJITOPUTM IePeBO/Ia KOHEYHOU

nH(pOpMAaIK, 3aKJIIFOYEHHON B TEKCTE,C
MO3UINU aIaBUTHOTO MOX0/A

(B IpeAn0I0KEHNH O PABHOU BEPOST-
HOCTH TIOSIBJIEHUSI CHMBOJIOB B TE€K- CT€)
6 ITosiCHATH HEOOXOUMOCTH U CYIITHOCTD
/IMCKpeTH3aIuy IPYU XpaHEeHUH, [lepeiade
1 06paboTKe JaHHBIX

C IIOMOIIIHI0 KOMIIBIOTEPOB

6 IIpUBOAUTH IPUMEDPHI PABHOMEPHBIX
11 HepaBHOMEPHBIX K010B Kopmposarbu
IEKOANPOBATH COOOIIIEHUS C UCTIOTb-
30BaHMEM PaBHOMEPHBIX U HEPABHO-
MepHBIX KOZIOB

6 CTpouThb IpeUKCHBIE KO

6 KiaccuduiupoBars CUCTEMbBI CUHCIEHUS
6 BBITTOTHATH CpaBHEHUE YKCEJT, 3aTIH-
CAHHBIX B IBOUYHOM, BOCbMEPUYHON U
[1eCTHAIIIATEPUYHON CHUCTEMAX
CUHCIIEHUS

6 OCyIIECTBIIATH «OBICTPBIN» IIEPEBO/T
MHCesT MEXK/IY IBOMYHOMN, BOCbMepHY-
HOU U [IeCTHA/IIIATEPUYHON CHCTEMAa- MU
CUMCIIEHUSA
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P-udHOU pOOH B IECATUYHYIO AJITO- pUTM
[lepeBo/ia L1eJIOr0 YHCsIa U3 IecATUY-HOU
cricTeMbl cunciieHus B P-uunyio IlepeBog
KOHEUHOU JIeCATUIHOU IpooHU

B P-MUHYyIO cucTeMy

JIBoWUYHAas1, BOCbMepUYHas U IIeCTHAAIA-
TepUYHasA CUCTEMBI CUMCIIEHU, CBA3D
MeXy HUMU ApudMeTndecKkue onepa-
U B MMO3UIIMOHHBIX CUCTEMAX CUHCIIe-
HUS

TpOu'{HClﬂ ypasHoeeUutleHHasl cucmema
CHUCTIeHUAL. ﬂeouuﬂo—()ecamuuuaﬂ
cucmema cHucjleHusl.

Konuposanue tekcroB Koamposka ASCII
OHOOGalTHRIE KOAUPOBKU CTaHIapT
[UNICODE Koguposka UTF-8
Onpenesienrie THOOPMAITHOHHOTO 00BEMA
TEKCTOBBIX COOOIIIEHUH

KoaupoBanue uzobpaxkenuii OneHka
MHOOPMAITMOHHOTO 00bEéMa TpadUIeCKUX
ITAaHHBIX DU 3aJJaHHBIX Pa3pelieHnH U
rIyOuHe KOJMPOBaHUsA 1BeTa 1[BeTOBbIE
Mosiesnn BekTopHOe KosupoBaHue
Dopmarts! paitiioB TpéxmepHas rpadu- Ka
DpaxranpHas rpaduka Koguposa- Hue
3Byka OneHka HHGOPMAIMOHHOTO 00BEMA
3BYKOBBIX JJAHHBIX ITPU 337]aHHBIXUYACTOTE
VTFICKPETU3aluU U PA3PASHOCTU

[KOAUPOBAHUA

6 BBITIOJTHATH CJIO’KEHUE U BHIYUTAHUE
[dricesI, 3aIIMCAHHBIX B IBOUNYHOH,
BOCHBMEPUYHOH U IECTHAIIATEPUUHOHN
crcTeMax CUUCIEHUA

6 OCyIIeCTBIIATH KOAUPOBAHUE TEKCTO-
BOH MHGpOPMAIUH € IIOMOIIHIO KOJIUPO-
BOUYHBIX Tabu1 OnpeesaTs HHOop-
MaIMOHHBIN 00BEM TEKCTOBBIX
COOOIIEHNH B pa3HBIX KOJITUPOBKAX

6 BEIYMCIIATH pa3Mep I[BETOBOM MMaJIn- TPbI
110 3HAYEHUIO OUTOBOM IJTyOWHBI IIBETA
OmnpenesnaTs pa3Mepsl rpadude-cKux
baiisioB mpu U3BECTHBIX pa3pe- MIEHUH U
rIyOvHE KOAUPOBaHUS

BeTa

6 BraucasaTh HHQOPMAIMOHHBINA 00BEM
¢ pOBOI 3BYKO3AIHCH 10 YACTOTE
TICKpeTU3aIiH, TJIyOrHEe KOJIMPOBa- HUS
Y BDEMEHHU 3aIIHCH
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IpakTHYecKkue paGoTsl

1 Jluckperusanus rpadpuyeckoil UHQop-
MaIuu

2 JluckpeTusanus 3ByKOBOU nHGpopma-
1007051

OCHOBBI aJITeOPBI JIOTUKU
(14 yacoB)

IAsnrebpa sioruku [ToHATHE BhICKA3bIBA-
HUA Bpicka3pIBaTesbHbIE (DOPMBI
(mmpenukatsr) KBaHTOPHI CYIIECTBOBAHUS A
BCEOOIHOCTH

Ulornyeckue omneparu Tabauibt
MCTUHHOCTH JIOTUYECKUE BBIPAYKEHUST
Ulornueckue ToxkzectBa JlokazaTeabCTBO
UIOTUYeCKUX TOXKIECTB € IIOMOIIIBIO TaOINIL
MCTUHHOCTH JlornyecKre onepanuu u
omepanuy HaJi MHOKECTBAa- MU 3aKOHBI
aIre6phI JIOTHKU DKBUBA- JIEHTHBIE
peo6pa3oBaHMs JJOTUUECKUX BbhIPAKEHUH
Ulornyeckue ypaBHEHU

W CUCTEMBI YpaBHEHUH

Ulorngeckue pyHKIIMN 3aBHUCUMOCTD
KOJITYECTBA BO3MOXKHBIX JIOTHUECKUX
byHKIUH OT KoJIM4yecTBa apryMeHTOB

[TosHbBle cUCTEMBI JIOTUYeCKUX (PyHKIUN

6 [[pUBOIUTH IPUMEPBI HJIEMEHTAP- HBIX
1 COCTaBHBIX BBHICKA3bIBAaHUU Pazimuarh
BBICKA3BIBAHUSA U [IPE/IN-KATHI

6 YcraHaBIMBaTh CBSI3b MEK/LY ajire-0poi
UIOTMKH ¥ TEOPHEN MHOKECTB

6 BBIYMCIIATH 3HAYEHHUSI JIOTHUECKIX
BEIPAYKEHUH C JIOTMYECKUMHU OIIEPATIHSI-MU
KOHBIOHKIIUY, U3 BIOHKI[UH, HHBEPCUH,
MMIUIMKALUT, SKBUBAJIEH- TN

6 [IpOBOAUTD aHAIN3 TAOJIUI] HICTUHHO-
cti CTpOUTD TaBJIUITBI UCTUHHOCTH
UIOrMYECKUX BBIPAsKEHU N

6 OCyI1IeCTBIIATH SKBUBAJIEHTHBIE
peobpa3oBaHUs JIOTHIECKUX BbIPA-
PKEHUI ¢ UCIIOJIb30BAHUEM 3aKOHOB
aIre6phI JIOTUKU
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Kanonuuyeckue pOpMBI JJOTHIECKUX
BbIpaskeHUI CoBepIIeHHbIe JU3BIOHK-
TUBHBIE U KOHBIOHKTUBHBIE HOPDMAaJIbHbIE
bopMBI, a7ITOPUTMBI UX ITIOCTPOEHUSA 110
rabJinIie HCTHHHOCTH

Ulornyeckue 31€MeHTBI B COCTaBe KOM-
npioTepa Tpurrep Cymmatop MHoro-
paspAaHbIi cymmaTop ITocTpoeHme cxemus
UIOTMYeCKUX 3JIeMEeHTOB 110 33/IJaHHOMY
b1IornyecKkoMy BBIPDQKEHUIO 3aIllch
UIOTHYeCKOTr0 BhIPa’KeHUs 110 JIOTUYECKOH
cxeMme Muxkpocxembl U MexHOI02UsL UX
npouzeoocmaa.

IpakTHU4Yeckas pa6oTa

ITocTpoeHue 1 aHAIN3 TaOJIUI] HICTUHHO-
CTU B TAOJTUYHOM IIPOIECCOPE

6 OCyIeCTBJISATH IOCTPOEHUE JIOTUYUE-
CKOTO BBIPAXKEHHUSA C JJAHHOU TaOIUIer
MCTHUHHOCTHU U €r0 YIIPOIIeHne

6 PeriaTh IpOCTHIE JIOTHYECKHE YPaBHE-
HHs ¥ CUCTEMbI YpaBHEHUH

6 XapaKTepHu30BaTh JIOTUYECKHUE
5JIEMEHTHI KOMIboTepa [10SCHSTD
[VCTPOICTBO CyMMAaTopa U TPUITEPA
3amuchIBaTh JIOTHYECKOE BBIPAYKEHUE IS
IPOCTOM JIOTHYECKOH CXEMBI

KomnbioTepHas apudmeTu-
[ka (77 yacos)

IIpencraBieHUe EJIBIX YHUCEJ B MAMATH
KoMITbIoTepa OTpaHUYEHHOCTD AUAIIa30- HA
[qMCcesT MPU OTPAHUUYEHUHN KOJUYECTBA
paspsioB [lepernosiHeHNE Pa3PATHON CETKH
be33HaKOBBIE U 3HAKOBBIE JJaH- HbIE
3HAKOBBIN OUT JIBOMYHBIN IOIIOJI-
HUTEJIbHBIN KOJ| OTPUIIATETbHBIX YHCETT
ITo6uTOBBIE JIOTHUECKHE Oneparuu Jloru-
"eCcKH, apudMeTHIECKUN U IUKINYe-
ckuit casuru [ludposaHue ¢ IOMOIIBIO
TTOOUTOBOMU OIIEPAITUY « UCKITFOUAOIIEEe
JIN »

IIpencraBieHre BEIIECTBEHHBIX YHCETT

B MaMSATH KOMIIbIOTEpPa 3HAyvaIas 4acth

6 ITosyuaTh BHyTpeHHee IIpeJicTaBIeHUe
IIEJIBIX M BEIECTBEHHBIX UK CE

B IaMATH KOMIIbIOTEPA; ONPeeIAThIIO
BHYTPEHHEMY KOJly 3HaUeHHe Juciia

6 TI0sSICHATDH NOPATOK BBITIOJTHEHUSA
apudMeTHYeCcKUX oneparuil ¢ MeJIbIMUu
BellleCTBEHHBIMHU YHUCJIaMHU B IIPOIec-cope
6 IIprMEeHATH MOOUTOBBIE JIOTHYECKIE
orepanuu

6 TIosSICHATH TPUYUHBI HAKOTIJIEHU
OIINOOK ITPY BHIYMCIIEHUAX C Bellle-
CTBEHHBIMU YHCJIAMU
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U ITOPAJIOK umcsIa Jluana3oH 3HaUeHUH
BellleCTBEHHBIX urces ITpobeMbl
XpaHEHUs BEIECTBEHHBIX YMCEJI, CBA3AH-
HBbIE C OTPAHUYEHUEM KOJIMYeCTBa
[pa3pAn0B BrinosiHeHME onepanui

C BeIIeCTBEHHBIMH YU CJIAMU, HAKOILJIEHUE
OIIMOOK MPU BBIYUCIEHUAX [IpakTUYecKas
pa6oTa

l13yuyeHre MOPA3PASHOTO MAIIMHHOTO
IIPEe/ICTABJIEHUS IIEJIBIX U BEIEeCTBEHHBIX
qrCceT

Pasgen 3. Aar

OpUTMbI M MporpamMmMupoBaHue (44 yaca)

BBenenue B IporpaMMUpo-
Banue (16 yacoB)

OnpenesieHHe BO3MOKHBIX PE3YIbTAaTOB
[paboThI TPOCTEUIIINX AJITOPUTMOB
[VIIpABJIEHUS UCIIOJIHUTEIAMU U BBIYUCIIH-
TeJIbHBIX aJIrTOpuTMOB OTipeziesieHne
MCXO/THBIX TAHHBIX, IPA KOTOPBIX
QJITOPUTM MOJKET JIaTh TpeOyeMbIit
[pe3yJIbTaT

OTanbl pelleHUs 3a7ad Ha KOMIIBIOTEpE
HCTpYMEHTaJIbHBIE CPEJCTBA: TPAHCIISI-
TOP, OTJIATYHK, TPOPUITHUPOBIIUK

6 BBIACHATD pe3ysIbTaT pabOThI aJITOPUTMA
V1JIS1 MCTIOJTHUTEJIS TIPU 33JJaHHBIX UCXO/IHBIX
/TaHHBIX, OIIPE/IeJIATh BO3MOXKHbIE
VICXOZIHBIE IaHHbIE JIJ1 U3BECTHOTO
pe3ynbraTa IIpuBOIUTH IPUMEPHI
QJITOPUTMOB, CO/IepKaIIUX
TocJieloBaTeIbHbIEe, BETBALHECS

M IUKJINYECKHe CTPYKTYPbl AHATIU3HU-
[POBATh ITUKJIMYECKHE aJITOPUTMBI I
VICTIOJTHUTEJIS
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Cpezna mporpammupoBanua Komnuianuau
MHTepIpeTanusa IporpaMMm BupTyans- Hble
MaIITHBI

llHTerpupoBaHHas cpesia pa3paboTKU
MeToab! OTIaAKU TporpamMm Mcrnosb3o-
BaHUE TPACCUPOBOYHBIX Tabsu1 Otia-
IMOYHBIN BBIBOZ, IlomaroBoe BBIIIOJTHEHUE
mporpamMmmbl Touku octaHoBa IIpocmoTp
3HAUEHUH ITlepeMeHHbBIX

AI3pik mporpammupoBanusa (Python, Java,
C++, C#) Tumnbl nepeMeHHbIX:
[1eJI09MCIeHHbIE, BellleCTBeHHbIe, CUM-
BOJIbHBIE, JJOTUUECKHe BeTBiieHuA
CiiokHBIe ycs10BUA 1IUKIIBI C yCI0BUEM
[{uKJIBI IO TIEpEMEeHHON B3anMo3ameHsie-
MOCTb Pa3JIMUHBIX BU/IOB IIUKJIOB
laBapuaHT 1ukia CocraBiieHUe UK

C ICIIOJIb30BAaHUEM 3apaHee Ollpe/leIEHHO-
TO MHBapuaHTa UKJIa JloKyMeHTHpOBaHUe
nporpamm Mcrosib- 30BaHue
KoMMeHTapueB [logroroBka onucaHusa
[IporpaMMbl U WHCTPYKIIUM JJIs
[10JIb30BaTeNA

AJITOPUTMBI 0OPA0OTKU HAaTypaIbHBIX
qmcel, 3alIUCAHHBIX B IIO3UIJMOHHBIX
CHCTeMaX CUMCJIEHUA: pa3OueHne 3aInucu
qucsIa Ha OT/esibHble udphl; HaX0XK/1e-
H1e CYMMBbI ¥ IPOU3BeZleHus udp;
HaXOXKIeHNe MaKCUMaIbHOU (MUHUMATh-
HO) 1 pHI

6 BbI/1eJIATH 9TAIIbIl PEIIeHUs 3a/[laud Ha
koMnbioTepe [10sICHATH CyITHOCTD
BBIZIEJIEHHBIX DTAIIOB

6 OTJIa>KUBATh IIPOTrPAMMBI C IIOMOIIIBIO
TPACCUPOBOYHBIX TAOJIUI] U C UCTIOJIb-
30BaHMEM BO3MOKHOCTEH OTJ/IaIUUKA
CpeJibl IPOrPaMMUPOBAHUS

6 CocTaBJIATh JOKyMEHTAI[UIO Ha
IIporpamMmmy

6 PazpabaThIiBaTh M pEaJTU30BBIBATh HA
I3BIKE ITPOTPAMMHUPOBAHUS aJITOPUT-
MBI 0OpabOTKH ILIEJTBIX YHCETT, B TOM
arcse mepebopHble aJITOPUTMBI

6 PazpabaThIiBaTh MPOTPAMMBI JIJIsI
06pabOTKU JTAaHHBIX, XPAHSIUXCIB
TEKCTOBBIX (paiimax




8¢

ewwedlodu Benoged

Ilpooonscenue

IIpuMepHEBIe TeMBI,
packpbIBalolIye AaHHbIH
pa3jeJs1 IporpaMMmsli,
Y KOJINYECTBO YaCOB,
OTBOJMMOE Ha UX U3yYeHHUe

YyeGHOe coaeprkaHUe

OCcHOBHBIE  BHJbl  JeATeJIbHOCTH
y4almuxcsi Npu U3y4YeHUH TeMbl (Ha
YPOBHE y4eOHBIX AEeUCTBUI)

Haxosk7ieHre BceX IMPOCTBIX YKCeT

B 3a/IaHHOM Juanas3oHe [IpezcraBieHue
urcsia B BUZie HAbopa MPOCTHIX COMHOMKH-
Tesiell AJITOPUTM OGBICTPOTO BO3BEJIEHUS B
CTEIeHb

O6paboTKa JaHHBIX, XpaHAIUXCA B paii-
btax TeKkcTOBBIE U IBOMYHBIE (haIbI
daiinoBble mepeMeHHbIE ((paliioBbIe
[yKa3aTesin)

[Urenue us daiina 3anuck B daiia
IpakTU4Yeckue paGboThI

1 Beiziesienue u o6paboTka 1udp meaoro
[UKC/Ia B PA3JIMYHBIX CUCTEMAX CUHCIEHUSIC
MCITOJIb30BAHUEM OTIEPAIUI [[€JI0OUHC-
UIeHHOU apu(PMEeTHUKU

2 Pemrenue 3a7jau MeTo10M 1epebopa 3
O6paboTka aHHBIX, XPAHSIIIUXCI B
daitmax

BcriomoraresibHbIE aJITOPUT-
MBI (8 uacos)

PazbueHue 3a/aUM Ha MMO13aaun
[ToamporpaMmsl (IpoIielypsl ¥ QYHK-
nuu) Pexypcus PekypcuBHBIE OOBEKTHI
(bpakTanpl) PekypcuBHBIE MPOIEAYPHI U
byukuu Vcrosp30BaHue cTeka s

6 PazbuBaTh 3a/1auy Ha MO/13a1aYH
ObOpMIATH JIOTUYECKH I[€TOCTHDIE UITH
MMOBTOPAIOIIHECS GparMeHThl
[IpOrPaMMBbI B BH/I€ TIOAIIPOTPAMM
T1OSICHATH CYIIHOCTb PEKYPCUBHOTO
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OpraHu3aIui PEKYPCUBHBIX BHI30BOB
cnonp30BaHUeE CTaHAAPTHON OUOIHOTE-
KU A3bIKA TporpaMMupoBanust [1ogkiio-
meHre 6UGINOTEK MOAIIPOTPaMM CTOPOH-
HUX IIpousBoiuTesiell MoayibHbIH
MPUHITUIT TTIOCTPOEHUS IPOTPaAMM
IpakTUu4YecKne padoThl

1 Mcriosb30BaHue MOAIIPOTPaMM CTaH-
mapTHOM OUOJIHMOTEKH sI3bIKA TPOTPAMMHU-
POBaHUsI

2 PazpaboTka moanporpaMm

3 PexypcuBHBIE TIOAIPOTPaMMBbI

4 Moy IbHBIN TIPUHITUAT TIOCTPOEHUS
TporpaMmm

asroputMa HaxoJIUTh peKypCUBHbIE
00BEKTHI B OKPY?KAIOIIleM MUpPe
OrnpeziesisaTh pe3yabTaT paboThl IPOCTOTO
[PEKYPCHBHOTO aJITOPUTMa

6 V1crios1b30BaTh CTAaHAAPTHBIE OHUOJINO-
TeKU IOJIIPOTPAMM fA3bIKA IIPOrPaM-
MUPOBaHUsI, OUOJIHNOTEKH CTOPOHHUX
pousBoauTesiel IIpUMeHsI T MOAYIb-
HBIH IPUHIUAI IPU pazpaboTKe MporpaMmm

UncieHHbIE METO/IbI
(5 gacoB)

YucaeHHble MeTOABl TOUHOE U TPUOITH-
PKEHHOE pelIeHus 3a/1a9i YncjaeHHbIe
MeTO/IbI PellleHNsA YPaBHEHUH: METOZ,
mepebopa, MeTO/ TOJIOBUHHOTO JIeJIeHUS
ITpubIHNKEHHOE BRIYUCIEHHE JIJTIMH
KPUBBIX Brrumcsenwue miomanei dpurypce
[TOMOIIBIO YHCIEHHBIX METO/IOB (METOs,
IPSAMOYTOJIBHUKOB, METO/] TPATIEIHA)
ITouck Makcumyma (MUHUMYyMa) PyHK-
IIUY OJTHOU IIepeMEeHHOM MEeTO[0OM I10JI0-
BUHHOTO JI€JIEHU

IpakTU4eckue padboThl

1 YuciaeHHOe pellleHUe ypaBHEHUH 2
[TpubIMKEHHOE BRIYUCIEHUE JIJTIMH
KPUBBIX U IUTOIIazielt puryp

3 [Touck Mmakcumyma (MUHUMYyMA)

bysKIIIN

6 TIOSICHATH MIPUHITATIBEI PAa6OTHI YHCIIEH-
HBIX METO/IOB, PA3HUILY MEXK/IY TOUHBIM U
MpUOIHNKEHHBIM PEIIeHUsI- MU
BBIYMCJIUTEILHBIX 337124

6 PazpabaThIBaTh U OTJIA’KUBATH
IIPOTPAMMBI, PEATTUBYIOIIHE YUCIIEH-
HbIe METO/Ibl PEIIeHUs YPAaBHEHUH,
MPUOJIMKEHHOE BRIYUCIIEHUE IJTUH
KPUBBIX U IUIOIIAaZel QUryp, HOUCK
Makcumyma (MUHUMYMa) PYyHKITMH
OHOU IEpeMEeHHOU
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IATTOpUTMBI 06pPabOTKHU
CHMBOJIBHBIX JTaHHBIX (5
[gacoB)

O6paboTKa CUMBOJIBHBIX ITAaHHBIX BeTpo-
eHHble QYHKIIUY A3bIKA IIPOIPAMMUPOBA-
HUs 1715 00pabOTKU CUMBOJIBHBIX CTPOK
IAJITOpUTMBI 06pabOTKY CHMBOJIBHBIX
CTPOK: TTO/ICUET KOJIMYECTBA MOSBICHUN
CHMBOJIa B CTPOKe; pa3breHne CTPOKH Ha
cJI0Ba 10 IPOOEIBHBIM CHIMBOJIAM; IIOUCK
TIOZICTPOKHY BHYTPH JJAHHOU CTPOKH; 3aMeHa
HalIEHHOU TOJCTPOKU Ha JIPYTYIOCTPOKY
TeHepanus BCeX CJIOB B HEKOTO- POM
andaBuTe, YOBIETBOPSIOIINX 3aJaHHBIM
orpanuueHusM [Ipeobpa3o- BaHUE YUCIA B
CHMBOJIBHYIO CTPOKY

1 06paTHO

IpakTU4Yeckue paGboThI

1 ITocumBOJIbHAST 06PAbOTKA CTPOK

2 O6paboTKa CTPOK C HCIIOJIB30BAaHUEM
byHKIU cTaHAAPTHOH 6MGINOTEKN
13pIKa IPOTPAMMHUPOBAHUS

3 I'eHeparus Bcex CJIOB, YOBJIETBOPSIO-IITUX
3aJTaHHOMY yCJIOBHIO

6 PazpabaThIBaTh U OT/IAXKUBATH
[IPOrPaMMBbl, PeaTU3yIOl[e TUIIOBbIE
QJITOPUTMBI 00pabOTKU CUMBOJIBHBIX
CTPOK Ha BHIOPAHHOM SI3bIKE IIPOTPaM-
MHUPOBAHUS

IAsiroputT™MBbl 06pabOTKI
MaccuBOB (10 4acoB)

MaccuBbI U N1OCIe0BATEIBHOCTH YHCET
Borurciienne 0600IIEHHBIX XapaKTePHUC-

6 ITpuBOAUTH NPUMEPHI OJITHOMEPHBIX U
/IByMepHBIX MaccuBOB IIpuBogUTH
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TUK 3JIEMEHTOB MaCCHBA HUJIU YHCIOBOM
[10CJIEIOBATETBHOCTH (CyMMBI, IIPOU3BE-
TeHMsI, CpeHEero apu(PMeTHIeCKOoTO,
MUHUMAaJIbHOTO 1 MaKCHUMAaJIbHOTO
57IEMEHTOB; KOJTHYECTBA 3JIEMEHTOB,
[VZIOBJIETBOPSIIOIINX 3a/JAHHOMY YCJIOBUIO)
UIMHEeMHBIN IIOMCK 3aJaHHOr0 3HAYeHUA
B MacCUBe

CopTHpPOBKA OJTHOMEPHOTO MacCUBa
[IpocTbie METOABI COPTHPOBKH (METOZ,
[My3bIpbKa, METO/T BEIOOPA, COPTUPOBKA
BcTaBkaMu) COpTHPOBKA CIUSTHUEM
BricTpasi cCOpTUPOBKA MaccuBa (JITOPUTM
QuickSort) /IBOMYHBIN MOUCK B OTCOPTHU-
[POBAHHOM MaccCHUBe

J/TByMepHBIE MaCCUBBI (MaTPHUIIHI)
IAJITOPUTMBI 0OPAGOTKHU JIByMEPHBIX
MaCcCHBOB: 3alI0JTHEHE TBYMEPHOTO
[UCIOBOTO MaCCHBa IO 3aJJaHHBIM
TpaBujIaM; IIOUCK DJIEMEHTA B JIByMEPHOM
MaccHBe; BBIYHUCIEHUE MaKCUMyMa
(MUHHUMYMAa) U CyMMBbI JIEMEHTOB JIBY-
MEpHOT'0 MacCHBa; IePECTAHOBKA CTPOK
1 CTOJIOIOB IBYMEPHOTO MaCcCUBa
\Pazpabomxa npoepamm Ojis peuteHus
npocmulx 3a0ay anaiu3za OAHHLIX
(ouucmua oannvlx, Knaccugpurxayus,
ananuz omrnonenuil) MpakTUYecKUe
PaGoThI

1 3amoJIHeHWe MaccuBa

IpUMepBHI 33/1a4 U3 ITI0BCETHEBHOU
PKHU3HU, IPeI10JIaralolliux UCI0Ib30-
BaHNE MacCHBOB

6 PazpabaThIiBaTh U OTJIAXKUBATH
IPOrpaMMBbl, PeaJIu3yIolle TUIIOBbIe
QJITOPUTMBI 06PabOTKU OJHOMEPHBIX 1
IByMEpHBIX MAaCCHBOB, Ha BEIOpaH- HOM
13BIKE ITPOTPAMMHUPOBAHUSA

6 Paspabamuvieamsb npoepammul OJis
pewenuss npocmuix 3a0a4 aHAIU3A
OamnHbIX




w

ewwed.lodu Behoged

Ilpooonscenue

IIpuMepHEBIe TeMBI,
packpbIBalolIye AaHHbIH
pa3jeJs1 IporpaMMmsli,
Y KOJINYECTBO YaCOB,
OTBOJMMOE Ha UX U3yYeHHUe

YyeGHOe coaeprkaHUe

OCcHOBHBIE  BHJbl  JeATeJIbHOCTH
y4almuxcsi Npu U3y4YeHUH TeMbl (Ha
YPOBHE y4eOHBIX AEeUCTBUI)

2 BeruuciieHre OOOOIIEHHBIX XapaKTepH-
CcTUK MaccuBa (YKMCIOBOHM IIOCJIEZOBATEIb-
HOCTH)

3 ITorck MHHHMaAbHOro (MaKCHMaJIbHO-
T'0) BJIEMEHTA B YHMCJIOBOM MaCCHUBE

4 JIMHEWHBIN IMOUCK 3aJaHHOTO 3HAYEHUS B
MaccuBe

5 IIpocThie METO/IbI COPTUPOBKU Mac-CHBA
6 bBricTpasi COpPTUPOBKA MacCUBa 7
JIBOMUHBIA ITOHCK

8 O6paboTka MaTpu9

Anaauz oannvix

Pa3aen 4. Un

dopmanmoHHble TexHOJI0TUHU (14 YacoB)

O6paboTKa TEKCTOBBIX
MOKyMeHTOB (6 4acoB)

TekcTOBBIN IpoIieccop PemakTupoBanueu
dopmarupoBanue IIposepka opdorpa-
bun 1 rpammaTuku CpejicTBa IIOHCKA

1 aBTO3aMeHbI B TEKCTOBOM IIpOIieccope
lcriosp3oBaHue ctuiiedl CTpyKTypHUpoO-
BaHHBIE TEKCTOBBIE JIOKYyMeHThI CHOCKH,
orsiaByieHue KosiektuBHasa pabora

C AOKYMEHTaMU I/IHCprMeHTBI peneH3unu-

6 PazpabaThIBaTh CTPYKTYPY JOKYMEH- Ta
1 crosib30BaTh CPeICTBA aBTOMATH-3aIUN
[IPU CO3/JAaHUU JOKyMeHTa [IpuMeHATh
[PABUJIA UTUPOBAHUS UCTOYHUKOB U
odopmiienust 6ubIHO- rpadUIEeCKUX
CCBLJIOK

6 [IpUHUMATH yUYaCTHE B KOJIJIEKTUBHOMN

paboTe HaJ| JOKYMEHTOM
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POBaHUA B TEKCTOBBIX IIpOIleccopax
Ob6J1auHble cepBHUCH [lesioBas nepenucka
Pedepar [IpaBuia {UTHPOBAHUA
MCTOYHHUKOB U 0OpMJIEHUs OUbIOrpa-
(prueckux ccptok OdopmiieHHne ciucKa
itutepaTypsl Cmandapmul dubruoepagu-
ueckux onucanull. SHAKOMCTBO C KOM-
MBIOTEPHOU BEPCTKOU TekcTa TexHuue-
CKHe cpeJicTBa BBoJaA TekcTa Crenuanu-
BUPOBAHHBIE CPEJICTBA PEeIAKTUPOBAHUSA
MaTeMaTUYeCcKuX TeKcToB I[IpakTuyeckue
PaGoThI

1 Bépcrka JOKyMEeHTOB C MaTeMaTUYeC-
KuMU GopMyIaMu

2 MHOTrOCTpaHUYHBIE JOKYMEHTHI

3 KosrexktuBHas paboTa ¢ JOKyMeEHTaMU

6 BBITIOJIHATH HAGOP U MIPOCTYIO BEPCTKY
MaTEMaTHYECKUX TEKCTOB

IAHayn3 JaHHBIX (8 yacoB)

IAnasin3 ganHbpIXx OCHOBHBIE 3a/1aUl
aHaIM3a IaHHBIX: IPOTHO3UPOBAHUE,
KTaccu(pUKaUs, KJIaCTEPU3aIHs, aHATIN3
oTksioHeHul ITocaenoBaTesib- HOCTh
PEIIeHusI 3a/1a4 aHAIN3a JTaHHBIX:CcO0p
[MEPBUYHBIX JAHHBIX, OUHUCTKA

M OI[eHKa KauyecTBa JAaHHBIX, BRIOOD U/
MJTA TIOCTPOEHUE MOJIEJTH, Tpeobpa3oBa-
HUe JaHHBIX, BU3yaJTU3alus JaHHbIX,
MHTEPIIPETAINs PE3YIbTATOB
IIporpaMMHBIE CPEICTBA U HUHTEPHET-
CEepBUCHI 111 06pabOTKHU U TIPECTaBIIe-
HUA JAHHBIX Bosblnne JaHHbIe

6 [IpUBOAUTH IIPUMEPBHI 33/]a4 aHAIN3a
maHHbIX [10SICHATH HA TPUMeEpPax
[10CJIeIOBATEIBHOCTD PEIIeHMUsI 3a7aY
aHaIM3a JaHHBIX

6 PerraTh mpocThIe 3a1aUN aHATNU3A
/TAaHHBIX C IIOMOIIbIO JIEKTPOHHBIX
rabsuy VIcroap30BaTh COPTHPOBKY U
bripTpHI Mciosp30BaTh CpesicTBa
mesioBoM rpad UK AJ1s1 HATJIATHOTO
Mpe/ICTaBJIEHUs TAHHBIX

6 PerraTh IpoCThIe PACYETHBIE U OITH-
MHU3aIUOHHbBIE 3a7]aUH C TIOMOIIIHIO
5JIEKTPOHHBIX TABJIHI]




ewwed.lodu Benoged

OKoHuaHue

IIpuMepHEBIe TeMBI,
packpbIBalolIye AaHHbIH
pa3jeJs1 IporpaMMmsli,
Y KOJINYECTBO YaCOB,
OTBOJMMOE Ha UX U3yYeHHUe

YyeGHOe coaeprkaHUe

OCcHOBHBIE  BHJbl  JeATeJIbHOCTH
y4almuxcsi Npu U3y4YeHUH TeMbl (Ha
YPOBHE y4eOHBIX AEeUCTBUI)

MatrnHHOe oOyueHue Humennexmyanb-moiil
ananuz OanHbIX.

IAHAJIN3 JTAHHBIX C IOMOIIBIO 3JIEKTPOH-
HBIX TabuI BeruncieHne cyMMBI,
cpeaHero apudMeTHIecKoro, HauboIbIIe-
ro (HauMeHBIIIero) 3HaUeHU Arana3oHa
Brrunicyienue koaddunmenTa Koppes-
[ IBYX PAIOB JaHHBIX [locTpoeHne
CTOI0YATHIX, JIMHEHYATHIX U KPYTOBBIX
imuarpamm IToctpoenue rpaduKoOB
dyakuii [Tonbop TUHUY TPEH/IA, PEIIeHNe
3a/1a9 MPOrHO3UPOBaHUA YncaeHHOe
pellleHre YpaBHEHUH € IIOMO- HI[bIO
mox6opa mapaMmerpa OnTUMHU3ANUAKAK
[MOMCK HAWJIYYIIEro PelleHus

B 33JaHHBIX ycaoBuax LleneBas QyHK-
vis1, OrpaHnYeHus JIOKaJbHbIE U TJI0-
0aIbHBI MUHUMYMBI I1eJ1€BOU QYHKITUH
Pemrenve 3a71a4 ONTUMU3AIUH C IIOMO-
b0 BJIEKTPOHHBIX TabuIl [IpakTUYecKue
PaGoThI

1 AHasIu3 JAHHBIX C IIOMOIIBIO DJIEK-

TPOHHBIX TAOJIUI]
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2 HaruisaiHoe Ipe/icTaBieHre PesyJibTa-
TOB CTATUCTUYECKON 0OpabOTKH JJAHHBIX B
BH/Ie UarpaMM CpeJICTBaMU peJlakTopa
5JIEKTPOHHBIX TaOJTHIL

3 [Tox6op JIMHUH TpeH/1a, IPOTHO3UPOBa-
HUe

4 YncieHHOe pelleHre ypaBHEHUHC
IIOMOIIBI0 T0100pa mapamMeTpa

5 Pemrenue 3a71a4 ONTUMU3AINAH C IIOMO-
IO BJIEKTPOHHBIX TAOJIHI]

\Pezepe yuebnozo epemenu (18 uacos)

11 knacc

4 4aca B HeJ[leJIl0, BCero 140 4acoB, 24 4yaca — pPe3epBHOE BPEM:A

IIpyuMepHBIe TeMBI,
pacKpbiBamoliye JaHHbIN

pasjeJ nporpamMmmel,

U KOJIM4eCTBO YacCoOB,
OTBOAVIMOE Ha UX U3y4YyeHHe

YyeGHOE coJeprKaHue

OcHOBHblEe  BHUJbl  JeATeJbHOCTH
yJalMxcsl MpU U3y4YeHMH TeMbl (Ha
YPOBHe y4eGHBIX AeiicTBUI)

Pa3pen 1. TeopeTtuyeckne ocHOBbI UHPopMaTHKH (18 yacoB)

Mudopmarnusa u uapopma-
IIMOHHBIE ITPOIIECCHI
(10 yacoB)

TeopeTudecKkye IMOAXOABI K OLIEHKE
KoJsimdecTBa HHOpManuu 3akoH afau-
uBHOCTH HHGopMaruun Popmysia

6 XapakTepu30BaTh pa3JIMYHbIE TEOpe-
THYecKHe IOAXO0/IbI K OLleHKe KOJInJe-CTBa
nHbOpManuu
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Ilpooonscenue

IIpuMepHEBIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJs1 IporpaMMmsli,
U KOJINYECTBO YaCOB,
OTBOJMMOE Ha UX U3yYeHHUe

YyeGHOe coaeprkaHUe

OCHOBHblE  BHUJABI  [JeATEJIbHOCTH
VYamuxcsi IpU HU3y4YeHUHM TeMbl (Ha
YPOBHe y4eGHBIX AeiicTBUIA)

Xaptiu Mudopmarius 1 BEpOsTHOCTb
Dopmysia [llerHOHA

IAITOPUTMBI C3KATUS JTAHHBIX AJITOPUTM
RLE Anroputm Xaddmana Anroputm
LZW AJITOPUTMBI CKaTUs JaHHBIX

C IOTepAMH YMeHbIIeHNEe IJIyOUHBI
KoAMpOBaHUA 11BeTa OCHOBHBIE HJIEN
anroputmoB cxxkatus JPEG, MP3 CkopocThb
repesiavyu JaHHBIX 3aBUCH- MOCTh BpEMEHU
epeziaau oT UHQOPMAaIH-OHHOTO 00BEMa
/TaHHBIX U XapaKTepUCTUKKaHala CBA3U
[IpUYMHBI BOBHUKHOBEHUSOMINOOK TP
epeziade JaHHBIX

Kozbl, IO3BOJIAIOIINE OOHAPYKUBATh U
FICIIPABJIATH OIMIUOKY, BOSHUKAIOIINE

Ipu repejave JaHHBIX PaccrosHue
[XammuHra KozimpoBanue ¢ IOBTOPEHUEM
OUTOB

Kozpl XoMMHUHTa

Crcrembl KOMIIOHEHTBI CUCTEMBI U UX
B3auMoyzericrBue CucteMHBIN 3ddexT
[YrpaByieHre Kak HHGOPMAIMOHHBIN
nponecc ObpaTHasi CBA3b

6 OmHChIBaTh U3yYaeMble aJITOPUTMbI
C’KaTUs JAHHBIX, CDABHUBATH PE3YJIb-
[TaThl UX PabOTHI

6 Pemats 3a/1aun Ha ompe/iesieHue
BpPEMEHH IIepeIayud JaHHBIX 110 KaHAY
CBSI3U C U3BECTHBIMH XapaKTEPUCTUKA-MU
6 TTOSICHATH MPUHIIUIIBI OOHAPYKEHUS
U CIIpaBJIEHUs OIUOOK IIPH Tepeaye
/TAHHBIX C IIOMOII[I0 TTOMEX0YCTOHYH-
BBIX KOJIOB

6 TTosICHATH 3HAUYEHUE MOHATUH «CUCTe-
Ma», «IIOJICHCTEMAa», « CUCTEMHBIN
9ddeKT», «yrnpaBjaeHne»; 3HAUEHUE
0OpaTHOU CBSI3U /IJIs1 TOCTHKEHUS IIEJTA
[VIIpaBJIEH U
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IpakTuYecKne paGoThl

1 CrkaTue JAHHBIX C IOMOIIBIO aJITOPUT-

ma RLE

2 CyxaTHe TAaHHBIX C IOMOIIBIO aJITOPUT-

ma Xadhdpmana

3 CkaTue JaHHBIX C TOTePSIMU (aJITOPUT-MBI
JPEG, MP3)

4 TToMexOyCTOHUYHUBBIE KO/IbI

MopenupoBanue (8 yacoB)

Mopenu u mozenupoBanue Ilenb mose-
iinpoBaHUA AZIeKBaTHOCTb MOJIEIN
MOJIETPYEMOMY OOBEKTY HJIH MIPOIECCY,
e Mozenuposanua Popmanusanus
IIPUKJIQTHBIX 337129

[IpescTaBieHnEe Pe3yIbTaTOB MOJEIHNPO-
BaHUA B BHJE, YIOOHOM /IJI1 BOCIIPUATHSA
uesoBekoM I'paduyueckoe mpesicTaBIeHne
maHHbBIX (CXeMbI, TaOJIUIbI, TPAdUKN)
I'pader OcHOBHBIE TOHATUA Buzs rpagos
Onucanue rpadoB ¢ IOMOIIBIO MATPUI]
CMEKHOCTH, BECOBBIX MaTPUI], CIIUCKOB
CMeKHOCTH PelieHme ajiroOpuT- MUYECKUX
3a/1a4, CBA3AHHBIX C aHaIU30MTrpados
(ImocTpoeHue ONTUMAIBHOTO IIyTUMEXK/LY
BepIIMHAMH rpada; onpezesieHne
KOJIMYECTBA PA3JINYHBIX ITyTeH MeXKay
BEPIIMHAMY OPUEHTUPOBAHHOTO aI[UKJIN-
ueckoro rpada)

/lepeBpsi bunapHoe nepeBo JlepeBbANoOnCKa

Crioco6w1 06x0/1a iIepeBa

6 OrpenesisATh MOHATUA «MOJIENIb>,
«MoenupoBanue» Kiaccuduuupo- BaTh
MO/IEJIU 10 33/ITAaHHOMY OCHOBA- HUIO
OnpenesAaTh IeIb MOAEINPOBa-HUA B
KOHKDETHOM CJIyJae

6 IIpuMeHATh AJITOPUTMBbI HaXOXK/IeHU
KpaTJYauIlIuX IMyTeH MeKAy BepIInHA- MU
opueHTHpOBaHHOTrO rpada IIpume-HATH
QJITOPUTMBI OIIpeZieJIeHUsI KOJIMYeCTBa
Pa3IMYHBIX IIyTEeH MeX1y BepIInHAMU
OPHEHTUPOBAHHOTO AIIUKJINYECKOTO
rpada

6 IIpUBOAUTEH IPUMEPHI UCIIOJIH30BAHUS
mepeBbeB U rpad 0B IPU ONMCAHUU
00'BEKTOB U MPOIIECCOB OKPYIKAIOIIETO
MUpa

6 XapakTepu30BaTh UI'PYy KaK MOJIEIb
HEKOTOpOU cutyaruu JlaBath onpeze-
UIeHVe BBIMTPBIIIHON CTPATETHU
OnKCHIBATh BBIUTPBIIIHYIO CTPATETHIO B

3aJaHHOU UTPOBOM CUTYaI[UH
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Ilpooonscenue

IIpuMepHEBIe TeMBI,
packpbIBalolIye AaHHbIH
pa3jeJs1 IporpaMMmsli,
Y KOJINYECTBO YaCOB,
OTBOJMMOE Ha UX U3yYeHHUe

YyeGHOe coaeprkaHUe

OCcHOBHBIE  BHJbl  JeATeJIbHOCTH
y4almuxcsi Npu U3y4YeHUH TeMbl (Ha
YPOBHE y4eOHBIX AEeUCTBUI)

IIpencraBienre apudMeTHIECKUX
BRIDAKEHUH B BUJIE JlepeBa /[UCKpeTHBIE
MTPHI IBYX UTPOKOB C MTOJIHOU nHMOpMa-
nuei [TocTpoeHue fepeBa repebopa
BAPHMAHTOB; OIIMCAHNE CTPATETNH UTPHI
B TaOTMUHOM hopMe BBIUTPHIIIIHbBIE

1 IPOUTPHIITHBIE IO3UIIUN BBIUTPHIIII-
HbIE CTPAaTEernu

Cpe/icTBa HCKYyCCTBEHHOT'O MHTEJIJIEKTA
CepBHUCHI MAIITMHHOTO IIEPEBOIA U PACIIO3-
HaBaHUA YCTHOU peuu KorHuTHBHBIE
cepBuCchl ieHTHDUKANSI U TTOUCK
M300pakeHn, pacrio3HaBaHUE JIUI]
Camooby4aromuecs cucteMbl VIckyc-
CTBEHHBIN MHTEJJIEKT B KOMIIBIOTEPHBIX
urpax Mcnosp30BaHuEe METO0B HCKYC-
CTBEHHOT'O MHTEJIJIEKTA B 00yJAIOIINX
cucreMax Vcroap30BaHNEe METOZ OB
FICKyCCTBEHHOTO MHTEJJIEKTa B POOOTO-
rexHuke MHTEpHET Bemieil [lepcrek- TUBBI
[PA3BUTHS KOMIIBIOTEPHBIX
MHTEJIIEKTYabHBIX crucTeM HelpoHHBIE
ceTu

B popMe siepeBa Uin B TaOIUIHON
dopme

6 TIOSICHSATD MOHATHUA «HUCKYCCTBEHHBIN
MHTEJJIEKT», « MAIIUHHOE O0y4YeHre»

6 IIpUBOAUTH IPUMEPHI 33/1a4, Peliae-
MBIX C IIOMOIIBIO UCKYCCTBEHHOTO
MHTEJIEKTA




19938 | }-01 "VAMLVWAODHN

6y

IpakTH4YecKue paGoThl

1 ITomck BBIMTPBINIHON CTpATETUH B UTPeC
noJsiHOM nHOopManuen

2 CpescTBa UCKYCCTBEHHOTO MHTEJJIEKTa

Pa3ges 2. AITOpUTMBI U IporpaMmMupoBaHue (50 yacoB)

DJIeMEHTBI TEOPUH aJITOPHUT-
MOB (6 yacos)

dopmanuzanus IIOHATUSA aJITOPUTMA
Mamunaa TriopuHTa KaK yHUBepCaJIbHAA
Moenb Bbraucaenni Tesuc Uépua—
Teropunra. Mawuna Ilocma. Hopmanws-
nole ancopugpmer Maprosa. Ancopummu-
uecku Hepaspewumble 3a0aqu. 3adaua
ocmanoea. Hesozmoorcnocms asmomamu-
UeCKOU OMAaOKU NPOSPAMM.

O1eHKa CJIOKHOCTY BBIUYHCIIEHUH Bpems
[paboThl 1 06'BEM UCIIOJIH3YEMOU MMaMSATH,
MX 3aBUCUMOCTD OT pa3Mepa HCXOJHBIX
manHbIX OLleHKa aCHMIITOTUYECKON
CJIO?KHOCTH aJITOPUTMOB AJITOPUTMBI
MOJIMHOMUAIbHOU ¢103KHOCTH [Tepebop-
HBbIE aJITOPUTMBI [IprMepbl pa3IUdIHbIX
QJITOPUTMOB PeIlleHUs OJJHOU 3a/1a9H,
KOTOPBIE UMEIOT Pa3JINYHYIO CJIOKHOCTD
IpakTu4eckas paéora

CocraBiieHHE IIPOCTON IPOTPAMMBI J1JI
MamuHbl ThlOpUHTA

6 TIOSICHSATD IMTOHATHS « BBIUYHUCIIUTEb- HBIA
[IPOIIECC», «CIIOKHOCTD AJITOPUT- Ma»,
«3¢deKTUBHOCTH ajiropuTMa» JlaBaTh
OI[EHKY CJIOKHOCTH H3BECTHBIX
asroputTMOoB IIpUBOIUTH IPUMEPHI

9D PEKTUBHBIX aJITOPUTMOB

IAJITOPUTMBI U CTPYKTYPBI
iImaHHbBIX (28 yacos)

[TOMCK IIPOCTHIX YKICEJT B 3aJaHHOM
Trana3oHe ¢ MOMOIIBIO AJITOPUTMA
«perreTo dpaTocdeHa»

6 criosip30BaTh aJIrOPUTM «PEIIeTOo
OparocdeHa» s MOUCKA IPOCTHIXIUCETT
B 33aJlaHHOM /iuanas3oHe
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Ilpooonscenue

IIpuMepHEBIe TeMBI,
packpbIBalolIye AaHHbIH
pa3jeJs1 IporpaMMmsli,
Y KOJINYECTBO YaCOB,
OTBOJMMOE Ha UX U3yYeHHUe

YyeGHOe coaeprkaHUe

OCcHOBHBIE  BHJbl  JeATeJIbHOCTH
y4almuxcsi Npu U3y4YeHUH TeMbl (Ha
YPOBHE y4eOHBIX AEeUCTBUI)

MHOTOpa3pAAHBIE IIeJIble YUCIIa, 3a/1a4n
TMHHOU apudMeTHKU

CyioBapu (acconaTUBHBIE MACCHUBBHI,
oToOpakenus) Xamr-trabauipl [Toctpoe-
HUe a71paBUTHO-YACTOTHOTO CJIOBAPSA JUJIS
33/IaHHOIO TeKCTa

\Ananuz mexkcma Ha ecnmecmeeHHOM
bizbiKe. Boloenenue nociedosameibHo-
cmetl no wabnony. Pezynsapuvie svipasice-
Husi. Yacmommuoitl ananus.

CTexu AHaJIN3 MIPAaBUJIBHOCTU CKOOOYHO-TO
BBIpAKeHUsI Bpruncienue apudmern-
[IECKOTO BBIPAXKEHMU S, 3AITUCAHHOTO

B mocTUKCHOU popme

Ouepenu Vcrnosp3oBaHUE OUepesH JJIs
[BPEMEHHOT'0 XpaHEHHUsI JAaHHBIX
Cesi3Hble CNUCKUL. Peaﬂus’auuﬁ cmekxka

(21 oqepedu C NOMOUBIO CBA3HbBIX CNUCKOB.
IAiropuTMBbl Ha rpadax IToctpoenue
MHUHHUMaJIBHOTO OCTOBHOTO JlepeBa
B3BEIIIEHHOT'O CBA3HOTO HEOPUEHTHPOBAH-
HOro rpada O6xo0 epaga 6 2nyouny.

06x00 epagha 6 wupuny. KormuectBo

6 ITOSCHATH MPUHIUIBI 00PabOTKU
MHOTOPa3PSIHBIX IEJIBIX YHCET

1 Ppeajin30BBIBATH COOTBETCTBYIOIIHE
QJITODUTMBI Ha s3BIKE IIPOrPAMMUPO-
BaHUS

6 IIpuMeHATH cyioBapu (acCoMaTUBHbIE
MacCUBBI, OTOOparKeHUs1) B 33/1aUax
06pPabOTKHU JaHHBIX

6 Boinoansams npocmou anaius mex-
cma na ecmecmeennoM sI3blKe, 8 MOM
YuCae ¢ UCNOIb308AHUCM Pe2YISIPHBIX
euIpasICenull.

6 TIOSICHSATDH IPUHITATIBI PAa6OTHI CTEKAK
OYepeJiv, UCIOJIb30BaTh CTEKH

1 OUePe/IH SIS PEIIEHUST AJITOPUTMU-
[MECKUX 3a71a4

6 PeayiTn30BBIBATH U UCIIOJIF30BATh
mBouuHbIe (DMHAPHBIE) JI€PEBHS

v rpadbl 151 pelieHus 3a7a4 06paboT-Ku
TaHHBIX

6 Vlcnoap30BaTh JUHAMHUYECKOE ITPO-
TPaMMUPOBAHUE JIJISI BBIYUCTIEHUS

PEKYPCUBHBIX QYHKIIUH, OACUYETA
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[PA3JINYHBIX IIyTel MeX/y BeplIInHAMU
OPHEHTHPOBAHHOTO allUKINYECKOTO
rpacda Anroput™m JleUKCTpsl Areopumm
Dnotioa—Yopwania.

/lepeBps Peannsanusa nepesa ¢ IOMO- IIbIO
CCBJIOUHBIX CTPYKTYDP IBOMYHBIE
(6unapubIe) nepeBbsi IlocTpoeHue qepeBa
IS 33JaHHOTO apu(pMeTHIECKOT0o
BHIpAKEHUSI PEKYPCUBHBIE AJITOPUTMBI
obxoma repeBa lcrosp30BaHNe CTEKA

1 ouepenu 1ist 06xo/a AepeBa
/TnHAMHIYecKoe IIPOrpaMMUPOBAaHUE KaK
METO/I pEIeHUs 33/1a4 C COXPAaHEHUEM
[IPOMEXKYTOUHBIX Pe3yIbTAaTOB 3a/lauH,
[penraeMple ¢ IIOMOIIBIO JUHAMUYECKOTO
[IpOrpaMMUPOBAHUA: BEIUUCIIEHUE
[PEKYDPCUBHBIX (PYHKITHH, TO/ICIET
KOJITYECTBA BAPUAHTOB, 337JaYH ONITHMHU-
3arun

IpakTHYecKHue paGoThbI

1 IToMCK IPOCTHIX YKCEN B 3aJJaHHOM
nuaasoHe

2 Peasin3anusi BBIYUCJIEHUH ¢ MHOTOpPa3-
PSITHBIMU YHCIIAMU

3 ITocTpoenue andaBUTHO-YACTOTHOTO
cJI0Baps IS 33IAaHHOTO TEKCTa

A. Ananuz mexcma Ha ecmecmeeHHOM
Ki3blKe

5 Beranciienue apudMeTHIecKOro
BHIpAKEHUS, 3aTIMCAHHOTO B OCT(hUKC-
HOU popme

[KOJTMYEeCTBA BAPDUAHTOB U pEIIeHUuA3aaaqd
OIITUMHU3AlTUN
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ewwed.lodu Benoged

Ilpooonscenue

IIpuMepHEBIe TeMBI,
packpbIBalolIye AaHHbIH
pa3jeJs1 IporpaMMmsli,
Y KOJINYECTBO YaCOB,
OTBOJMMOE Ha UX U3yYeHHUe

YyeGHOe coaeprkaHUe

OCcHOBHBIE  BHJbl  JeATeJIbHOCTH
y4almuxcsi Npu U3y4YeHUH TeMbl (Ha
YPOBHE y4eOHBIX AEeUCTBUI)

6 Vcrosp30oBaHue ouepesu

7 Vlctionb30BaHUE JIEPEBBEB JJIsI BHIUKC-
lIeHUs apupMeTUUECKUX BhIpakeHUH

8 BhruncyieHue JJIMHBI KPaTUaUIIero myTH
MeK/Ty BepiinHaMu rpada (ajro-purtm
/TeHKCTPHI)

0 BrruncieHne peKypCUBHBIX QYHKIIHHA C
ITOMOIIBIO ITHAMHYECKOTO IIPOrPaMMHU-
[POBaHUS

10 IToAcYyéT KOIMIecTBa BADUAHTOB

C IOMOIIIO JUHAMHUYECKOTO ITPOTPaMMHU-
[pOBaHUS

11 Pemenwue 3a71au ONTUMU3ANIT

C IOMOIIbIO JUHAMHUYECKOTO ITPOTPaMMHU-
[POBaHUSI

OCHOBBI  O0'HEKTHO-OPHEHTH-
[POBAaHHOTO  MPOTPaMMHUPOBa-
Hus (16 4acoB)

[ToHATHE 06 06BEKTHO-OPUEHTUPOBAHHOM
mmporpaMMupOBaHUH OOBEKTHI U KJIACCHI
CBoiicTBa 1 MeTo/1bI 00beKTOB OOBEKTHO-
OpHEHTUPOBAHHBIN aHaIN3 PazpaboTka
IPOTPaMM Ha OCHOBe OO BEKTHO-OPHEHTH-
[POBAHHOTO IOAX0Aa M HKaNCyIAnNA,
HacjeZjoBaHUe, TOJTUMOPPU3M

6 [T0sICHSITH OCHOBHBIE ITPUHITUIIBI
06bEKTHO-OPUEHTHPOBAHHOTO TIPO-
rpaMMUpPOBaHuA [I[POEKTUPOBATH U
HCII0JIB30BATh IIPOCTHIE KJIACCHI
06beKTOB [IpOEKTUPOBATh HEPAPXUU
KJIACCOB JIJISl ONMCAHUSA IIPEJMETHOU
oGs1acTu
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Cpeznbl OBICTPOI Pa3pabOTKH IPOTrPpaMM
IIpoexTupoBaHue nHTEpdeiica 0Ib30Ba-
resist VICIosib30BaHUe TOTOBBIX YIIPABJIS-
€MBIX 5JIEMEHTOB JIJIsI IOCTPOEHUA
uHTepderica

O630p A3BIKOB IPOTPAMMUPOBAHUSA
TToHATHE O TapaiurMax NIporpaMMHUPOBa-
HUA M3yuenue 6mopoco sA3viKa npocpam-
WMUPOBAHUAL.

IIpaKkTHYecKue paGoThl

1 Vcronp30BaHue TOTOBBIX KJIACCOBB
mporpamMmme

2 PaspaboTka IpoCTO MPOrpaMMBbIC
CII0JIb30BAaHUEM KJIACCOB

3 Paszpaborka kiacca, HCIOIb3YIONIETO
MHKATICYJISIAIO

4 PazpaboTka mepapxuu KJIaccoB

5. Pazpabomxa npoepammsl ¢ epaghuye-
CKUM unmep geiicom

6 Paspabamvieams npocpammol ¢
epaguueckum unmepgheticom

Pazpen 3. UHPopmManOHHBbIE TeXHOJIOTHH (48 4acoB)

KoMIIbIOTEpHO-MaTeMaTuye-
CKOE MOZIETUPOBAHME
(8 uacos)

DTarnbl KOMIBIOTEPHO-MATEMATHYECKOTO
MO/IEJIMPOBAHUSA: IIOCTAHOBKA 33/1a4H,
pa3paboTKa MOJIEIN, TECTUPOBAHUE MOZEIH,
KOMITBIOTEPHBIA SKCIIEPUMEHT, aHATU3
[PE3YJIBTATOB MOJETPOBAHUS
JTucKpeTHn3anys IIpU MaTeMaTHIeCKOM
MO/IEJTIPOBAHUU HEIIPEPBIBHBIX IIPOIIECCOB
MozenvupoBaHue JBI>KeHU MozennpoBa-

6 Bp1z1es1ATh 3Tarbl KOMIIBIOTEPHO-
MaTEMaTUIECKOTO MOJIETUPOBAHUA N
[PETH30BBIBATH UX C IIOMOIIBIO
MIpOrpaMMHOT0 0becIeueHust

6 TIOSICHATH HEOOXOUMOCTD U CYIITHOCTD
T CKpEeTU3aIuy IIPU PEIIeHUN BhIUNC-
VIMTEhHBIX 33724 C IOMOIIIHIO KOM-
ITHIOTEPOB
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ewwed.lodu Behoged

Ilpooonscenue

IIpuMepHEBIe TeMBI,
packpbIBalolIye AaHHbIH
pa3jeJs1 IporpaMMmsli,
Y KOJINYECTBO YaCOB,
OTBOJMMOE Ha UX U3yYeHHUe

YyeGHOe coaeprkaHUe

OCcHOBHBIE  BHJbl  JeATeJIbHOCTH
y4almuxcsi Npu U3y4YeHUH TeMbl (Ha
YPOBHE y4eOHBIX AEeUCTBUI)

Hue OMOJIOTHYECKUX crucTeM MaremaTu-
[gecKre MOJIeJIU B 9KOHOMUKe Bhraucian-
[TeJIbHbIE DKCIIEPUMEHTHI C MOJEISIMU
KOMnbiomepyoe Moz)eﬂupoeaﬂue cucmem
ynpaejierus.

O6paboTKa pe3yIbTaTOB HKCIIEPUMEHTA
MeToa HAUMEHbBIITUX KBaapaToB OneHKa
[IHMCJIOBBIX TAPaMEeTPOB MOZEeIUPYEMBIX
00BEKTOB U MPOIeccOB BoccTaHOBIEHIE
3aBUCHUMOCTEH I10 pe3yJIbTaTaM dKCIIePH-
MEeHTa

BeposTHOCTHBIE MOoed MeTo bl
MonTe-Kapsio MuTanuoHHOE MO~
poBanue CHCTEMBI MaCCOBOTO OOCITYKH-
BaHUS

IpakTU4eckue padoThl

1 MopgenupoBaHUEe ABUKEHUS

2 MopaenupoBaHue GHUOJIOTHIECKUX
cruCcTEM

3 MIMuTaIriuoHHOE MO/EJTMPOBAHUEC
rnomo1ibio Metona MonTe-Kapio

4 O6paboTKa pe3yabTATOB AKCIEPUMEHTA

6 Mcrmosib30BaTh UMUTAITUOHHOE MOJIe-
VIHpOBaHHE, B TOM 4YHCJI€E HA OCHOBE
BEPOATHOCTHBIX MOﬂeﬂeﬁ
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Basb! 1aHHBIX (10 4acoB)

TabsimuHbIe (PeSIIIHOHHBIE) 6a3bI TaH-
HbIX Tabauia — mpeJicTaBIeHHE CBEJlEe-
HU 00 OHOTUIIHBIX 00bekTax Ilosie,
sanucek Kirrou Tabsuiel Pabora ¢ roro- Bou
0a30 JaHHBIX 3anoJHeHue 0as3bl JaHHBIX
[Touck, COPTUPOBKA U (pUIbTpa-IUA
ITAaHHBIX 3aMPOCHI HA BBIOOPKY JaHHBIX
3ampockl ¢ TapaMeTpamMu Berauciisiemble
moJisi B 3amipocax MHOTO-TabnuHble Oa3bl
maHHBIX TUIIBI CBA3ZEN MeX/Ty TabJIuaMmu
Bremruuii ko4 IesocTtHOCTD 6a3bl
/TAHHBIX 3aIpOChHI

K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX
Ocroenvle NPpUHYUNblL Hopmaiuzayuu
Oaz Oarnubix. A3bIK ynpaenenusi OaHHbL-
mu SQL. Cozoanue npocmelx 3anpocoé
na sizvike SQL na evibopky oannvix uz
0OHOU mabauybl.

\Hepensyuonnvle 6azvl Oantvix. IKc-
nepmniHsvle cucmemal.

[IpakTUYeckue paGoThl

1 Pabora ¢ roToBOI 6a301 JaHHBIX

2 PazpaboTka MHOTOTaGIMYHOM 6a3bl
ITAaHHBIX

3 3ampochl K MHOTOTaOIMYHOU 6ase
ITAaHHBIX

4. Vnpasnenue OaHHbIMU C NOMOUBIO
b1zoica SQL

6 XapakTepusoBaTh 6a3y JaHHBIX KaK
MO/IeNb IpeAMeTHOM obstactu [Ipoek-
THPOBATh MHOTOTAOJIUYHYIO 623y TaHHBIX
OCy1IecTBJIATH BBOJL U PE/IaK-TUPOBAHUE
maHHbIX OCYIIECTBIIATH COPTUPOBKY,
TTOVICK U BBIOOP TAHHBIX

B rOTOBOU 0a3e JaHHBIX POPMUPOBATH
3aIIpOCHI Ha MIOUCK JJAHHBIX B CPEJIe
CHCTEMBI yIIpaBJieHus1 6a3aMu JIaH- HBbIX
6 Vnpaenrsms 6a3zoti OaHHbLIX ¢ NOMO-
Wobllo npocmsvlx 3adnpocoe HdA A3blKe
SQL.

6 I1osicusimb obnracmu npumeHnenus,
Qocmouncmea u HeOoCcmamru
HepesiyuUuOHHbIX 6a3 aaHHbl)C 6 cpae-
HeHUU ¢ pejlsyuOHHbIMU
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Ilpooonscenue

IIpuMepHEBIe TeMBI,
packpbIBalolIye AaHHbIH
pa3jeJs1 IporpaMMmsli,
Y KOJINYECTBO YaCOB,
OTBOJMMOE Ha UX U3yYeHHUe

YyeGHOe coaeprkaHUe

OCcHOBHBIE  BH/Jbl  JeATeJbHOCTH
y4almuxcsi Npu U3y4YeHUH TeMbl (Ha
YPOBHE y4eOHBIX AEeUCTBUI)

Be6-caiiThl (14 4acoB)

luTepHeT-nipuiiokeHusa Ilonarue

0 CEpPBEPHOM U KJIMEHTCKOH YacCTsX caiTa
TeXHOJIOTHSI «KJIUEHT — CEPBEP», €€
mocTonHCTBA U HelocTaTKH OCHOBBI A3BIKA
HTML u kackazaubix Tabaur ctuaei (CSS)
Cuenapuu Ha s3bike JavaScript ®opmbl Ha
BebO-cTpaHuile Pazmenenue Be6-caiiToB
Vemyra xocTuH-Ta 3arpyska ¢aiios Ha
caiiT [IpakTUYeCKHe paGoOThI

1 CosjaHue TEKCTOBOU BeO-CTPAHUIIBI 2
Cosnanue BeO-CTpaHUIIBI, BKJIIOUAIO-

el MyJIbTUMEeNUIHbIE 00BEKTHI (PUCYH-
KU, 3ByKOBbI€ JJAaHHbIE, BU/IE0)

3 OdopMiIeHHEe CTPAHUIIHI C TOMOIIIHIO
KaCKaJHbBIX TAOJIUL] CTUJIEH

4 Vicriosp30BaHMeE CIleHAPUEB HA A3bIKE
JavaScript

6 ITOACHATh IPUHITUIIBI TEXHOJIOTUHU
«KJINEHT — CepBepP» Ha IpUMepe
B3aUMOJIeHCTBUA Opay3epa u BeO-cep-
Bepa

6 Co3/taBaTh MPOCThIE BEO-CTPAHUIIBL,
HCIIOJIb3YyA A3bIK pazmeTrku HTML,
KaCKa/THbIe TaOJIUIIBI CTUJIEN U CIl€HA-PUU
Ha s3bIKe JavaScript

6 OIHICHIBATH TEXHOJIOTHIO Pa3MeIeHUs
caliToB B ceT VIHTEpHET

KommnbioTepHas rpaduka(8
[gacoB)

BBos M306pa*KeHUH € HCIOIb30BAaHUEM
[Pa3JIMYHBIX HU(PPOBBIX YCTPOUCTB
(iudpoBbIX GhoTOATIIAPATOB X MUKPOCKO-
0B, BU/IEOKAMED, CKAHEPOB U T T )
T'padpuueckuii pegakrop PaszpernieHue

6 BBITTOTHATE OOIIYI0O KOPPEKITHIO
11 POBBIX H300pakeHNH [IpUMeEHATH
MHCTPYMEHTBI rpadUIecKoro peZlakTo-pa

K OT€/IbHbIM obJsiacTaMm H306pa>Ke— HUA
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KanpupoBaHue VcripaBieHue nepcrek-
ruBbI 'ncrorpamma Koppeknusa ypos- HeH,
Koppeknus nBera ObecrBeYnBaHME
BeTHBIX n300paskeHuil Peryms Paborac
ob6sacTaMu PUIBTPBI

MHOrOCI0IHbIe N300pakeHust TeKCTO- Bble
csion Macka cios Kanasner Coxpa- HeHue
BbIZeJIeHHOU obstactu IToaroroska
MJLTIOCTPaLUi /151 BeO-CaliTOB AHUMHU-
[POBaHHbBIE N300PaKEHUS

BekxropHas rpaduka [IpuMuUTHBBI
l13MeHeHUe MopA/iKa 3J1eMEeHTOB BrIpas-
HIBaHUe, paclipe/iesieHre I'pynnupoBka
Kpusbie ®opMaThl BEKTOPHBIX PUCYH- KOB
cniosib30BaHME KOHTYPOB BekTo-
pU3aIKs PACTPOBBIX U300paKeHUH
[IpakTU4YecKue paéoThl

1 O6paboTka 1udpoBsIx GpoTorpaduit
(kagpupoBaHUe, UCIPABJIEHNE MEPCIEKTH-BBI,
KOPPEKITUS YPOBHEH, KOPPEKITHUS I[BETA)

2 Petymib nudposbix pororpaduii 3
MHOTOCIOHHBIE U300paKEHU ST

4 AHUMUPOBaHHbBIE N300PaKEHUS 5
BekTopHas rpaduka

6 CTPOUTH MHOTOCJIOMHBIE N300pasKeHUAC
HCII0JIb30BAaHHEM MAaCOK, TOTOBUTH
MJUTIOCTPAIINH JJ1s pa3MeIleHus Ha
Beb-caifTax, co3/laBaTh aHUMUPOBAH- HbIE
n300parKeHus

6 Co3/1aBaTh BEKTOPHbIE U300pAIKEHUSIC
TMTOMOIIIBIO PETAKTOPAa BEKTOPHOM!
rpadUKy WM HHCTPYMEHTOB TEKCTO-
BOTO IIpoIieccopa

3D-mozenpoBanue (8
'gacoB)

ITpUHIUIIBI IOCTPOEHUA U PeJlaKTUPOBa-
HUs TPEXMEPHBIX Moziesieil CeTouHblIe
mozenu Marepuasbsl MogenupoBanue
MCTOYHUKOB OcBeleHnsA Kamepsr.

6 ITosicHATD IPUHIUIIBL IOCTPOEHUA
TPEXMEPHBIX MOJIesIel BhIOTHATH
OIepanuy 1o IOCTPOEHHIO U PeTaKTH-
POBAaHUIO TPEXMEPHBIX Mojieslel




OroHuaHue

IAZTUTHBHBIE TEXHOJIOTHH (3D-TIPUHTEPHI)
[ToHsITHE O BUPTYyaJIbHOM peasTbHOCTU

U IOTIOJTHEHHOM PeayTbHOCTH
IpaKkTHYecKue paGoThbl

1 Co3iaHre MMPOCTHIX TPEXMEPHBIX

Mo gesie

2 CeTOYHBIE MOJIENIU 3

Penyiepunr

PasmernaTe Ha BUPTYaJIbHOH CIieHe
MCTOYHUKU OCBEIleHUA U KaMepbl

6 ITpuBOAUTE IPUMEDPHI UCIIOJIH30BAHUA
[TEXHOJIOTUI BUPTYaJIbHOU U OO~
HEHHOU peaJIbHOCTH

\Pezepe yuebnozo epemenu (24 uaca)
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Paboyas nporpamma
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