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Pabouass mporpamma ydeOHOTO mpeaMeTa pa3paboTaHa B COOTBETCTBHH ¢ TpeOoBaHmsIMH DenepaibHOTO
TOCYyIapCTBEHHOTO  00pa30BaTeNbHOTO CTaHAapTa CpeAaHero mpodeccHoHaIpbHOro  00pa3oBaHHs IO
cneunansHocT 09.02.06 CereBoe u cucremuoe aagmuuuctpupoBanue ([Ipukaz MunucrepcTBa 00pa3oBaHus U
Hayku P® ot 09.12.2016 Ne 1548 «O06 yrBepx)acHuu (eaepaibHOro ToCyJapCTBEHHOIO 00pa3oBaTEIbHOIO
CTaHmapTa cpeaHero mpodeccroHanibHOro obpaszoBanus o creruanbaoctn 09.02.06 CereBoe M cHCTEMHOE
aJMUHHACTPUpOBaHKEY), DeneparbHOro TOCyJapCTBEHHOTO 00pa3oBaTEeNBHOTO CTaHIAPTa CPETHEro OOIIero
obpaszoBanus ([Ipukaz MunucrepctBa obpazoBanus u Hayku P® ot 17.05.2012 Ne 413 «O0 yTBepk)acHUU
(henepanbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTENIBHOTO CTAaHAAPTa CPEeIHET0 O0IIero o0pa3oBaHusm»), HA OCHOBE
(dhenmepabHON 00pa3oBaTeNBbHON MporpaMMbl  cpemHero obmero obpaszoBanus (IIpukaz MunmCTEpCTBA
npocBemenust Poccuiickoit @eneparyu ot 23 HostOpsa 2022 r. Ne 1014 «OO0 yTBepxkaeHnH ¢eaepaabHOM
00pa3oBaTeIbHON MPOrpaMMBbl CpeIHETo 001Iero 00pazoBaHus») U deaepaabHoil 00pa30BaTeNFHON MPOrPaMMEI
o yae6HOMy nipenmety UHDopmaTuka.

Opranmsanus-pazpadorank: PI'BOY BO «CI'Y umenn H.I'. UepHbimeBckoro» Komremk paarosneKTpOHUKH
nmenu I11.H. fI610ukoBa

Pazpaborunk: CotoBa E.C. — npenonaBatens Komnemka paguosnekrponuku umenu I[1. H. S161oukoBa
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Pabouas mnporpamma yueOHoro mnpeamera «MHpopmaruka» Ha yriayONEHHOM YpOBHE
COCTaBJIeHa Ha OCHOBe TpeOoBaHMII K pe3ynbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOM
porpamMMbl CpeaHero oOmiero oO0pa3oBaHMs, NMpPEACTaBICHHBIX B DenepaabHOM TrocynapcTBEHHOM
00pa3oBaTeNLHOM CTaHJAPTE CPEIHET0 00IIero 0Opa3oBaHus, a TAKKE MPOTPAMMBI BOCITUTAHHS.

HOACHUTEJIBHSAA 3AIITMCKA

Pabouas mporpamma 1aét mpeacTaBICHUE O HENsIX, OOIIeH CTpaTeruu 0OY4YCHHSI, BOCIIUTAHUS
U pa3BUTHs, oOyuarolmuxcs cpenctBamu ydeOHoro mpeamera «MHdopmaruka» Ha yriayOnéHHOM
YPOBHE; YCTAaHABIMBAeT O0053aTelIbHOE NPEIMETHOE  COJEp)KaHUE, MPEJyCMaTpUBAeT  €ro
CTPYKTYypUPOBaHHUE 110 pa3fesiaM U TeMaM Kypca, OIpeesieT paciupeielieHle ero mo kiaccam (roaam
U3yudeHus); JaéT MPUMEpPHOE paclpeieiieHne y4eOHBIX YacoB IO TEeMaTHYECKUM pasjeniaM Kypca U
peKoMeHayemMyto (IMIPUMEpPHYI0) IOCIEI0BATEIbHOCTh HUX HM3YYEHHUS C YYETOM MEXKIIPEAMETHBIX
BHYTPHUIIPEIMETHBIX CBS3€H, JIOTHKU Y4eOHOTO MpoIiecca, BO3PACTHBIX OCOOCHHOCTEN 00yUaromXcsl.

Pabouas mporpamma ompezenseT KOJIMYeCTBEHHbIE KaueCTBEHHbIC XapaKTEPUCTHKU y4eOHOTO
MaTtepuaia JUid KaXxa0ro roja U3ydyeHus, B TOM YHCIE Ul COJAEP’KAaTEIbHOIO HAIOJIHEHUS Pa3HOIro
BUJIA KOHTPOJS (MPOMEXKYTOUHOM aTTECTallMi OOYyYaroIIUXCs, BCEPOCCUUCKHUX MPOBEPOYHBIX PabdoT,
rocyJIapCTBEHHOM UTOrOBOM arrectanun). [Iporpamma siBisieTCss OCHOBOM JIJisi COCTABJICHUSI aBTOPCKUX
y4eOHBIX MPOTrpamMM U YUeOHUKOB, IOYPOUHOTO INIAHUPOBAHUS Kypca IpernogaBaTeiemM.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O ITPEJIMETA «MH®OPMATHUKA»

VYuebnslit npenmet «MHpOpMaTuKa» B cpeHeM o01eM 00pa3oBaHUH OTPAKALT:

- CYIIHOCTh HMH(pOPMATUKM KaK HAy4YHOW IUCLMIUIMHBI, M3yyaromield 3aKOHOMEPHOCTHU
MIPOTEKAaHUS U BO3MOKHOCTH aBTOMAaTH3allMl UH(POPMALIMOHHBIX IPOLIECCOB B PA3IMYHBIX CUCTEMAX;

- OCHOBHBIE 00JIaCTU INpPUMEHEHHs HH(OPMATHKM, MpPEXAE BCEro HH(PpOpPMAIMOHHBIE
TEXHOJIOTUH, YIIPABIEHUE U COLUAIBHYIO chepy;

- MEXIUCIUIUITMHAPHBIN XapakTep HHPOPMATUKU M HH(OPMAIIMOHHOH 1S TeTbHOCTH.

Kypc nnpopmaTuku sBisieTcs 3aBepIIAIOIIMM 3TAallOM HEMPEPhIBHOW MOATOTOBKU yYalllUXCs B
obnactTi MHPOPMATUKU U UHPOPMALMOHHO-KOMMYHUKAIIMOHHBIX TexHojorui (MKT); on onupaercs
Ha cojiepKaHue Kypca HH(POPMaTUKH OCHOBHOM IIKOJIBI U OMBIT ocTOsiHHOTO npuMenenust UKT, gaér
TEOPETUYECKOE OCMBICIIEHNE, UHTEPIIPETALMIO U 0000IIEHHE 3TOTO OIbITA.

Pesynbrarel  yrmyOnéHHOro ypoBHs u3ydeHuss ydeOHoro mnpeamera «MHopmarukay
OPUEHTUPOBAaHbl Ha IMOJy4YEHHE KOMIIETEHTHOCTEH s Mocleaylomeld mnpodeccnoHaIbHON
JeSTeIbHOCTH KaK B paMKax JJaHHOW MpeIMEeTHOM 00J1IacTH, TaKk U B CMEXKHBIX ¢ Heil obnactsax. OHu
BKJIFOYAIOT B ceOsi:

- OBJIaJICHUE KIIIOUEBBIMHM TOHATUSIMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOMTCS
JlaHHas TMpeIMeTHas 00JacTh, paclo3HaBaHME COOTBETCTBYIOIIMX WM IPHU3HAKOB M B3aUMOCBS3EH,
CIIOCOOHOCTbh JIEMOHCTPUPOBATH pPa3jMuYHbIE MOAXOAbl K H3YYEHUIO SIBICHUN, XapaKTEpPHBIX IS
M3y4aeMol mpeMeTHON 00acTu;

- yYMEHHE pelaTh TUIIOBbIE MPAKTHUUECKHWE M TEOPETHUYECKUE 3aJayud, XapaKTepHbIE IS
HCIOJIb30BAHUS METO/IOB U MHCTPYMEHTAPHsI JaHHOM NMpeIMETHOM 00J1acTH;

- HaJMuue TpEeACTaBIEHUN O JaHHOM mNpenMeTHOW o00JacTH KakK LEJIOCTHOM TEopHH
(COBOKYITHOCTH TE€OpHil), OCHOBHBIX CBSI3AX CO CMEXHBIMH 00JaCTIMHU 3HAHUM.

B pamkax yrmyOnéHHOTo ypoBHS M3y4eHHs] HHPOPMATUKU 0OecrieunBaeTcs 1eIeHallpaBiIeHHas
MOJITOTOBKA BBITYCKHUKOB CpeJl HeW MIKOJBbl K MPOJOHKEHUIO OO0pa3oBaHMs B BBICHIMX y4YeOHBIX
3aBeJICHUSAX MO CINENHUAIbHOCTSAM, HEMTOCPEACTBEHHO CBSI3aHHBIM C LIM(PPOBBIMH TEXHOJIIOTUSIMHU, TAKUM
KaK TporpaMMHas HHXKEHepus; HWH(POpMAIMOHHAs O0e30MacHOCTh; MH(OPMAIIMOHHBIE CHCTEMBI U
TEXHOJIOTUM; MOOUJIbHBIE CHUCTEMBI M CeTH; Ooyblliue JaHHbIE W MAalIMHHOE OOYYeHHUE;
MPOMBIIIICHHBIII MHTEPHET BelIei; MCKYCCTBEHHBIM WHTEIUIEKT; TEXHOJIOTHH OeCIpOBOIHON CBS3H;
poOOTOTEXHMKA; KBAaHTOBBIE TEXHOJOTMM;, CHUCTEMBl paclpeAeNéHHOT0 peecTpa; TEXHOJIOTHH
BUPTYAJIbHOU U JOIOJHEHHON peaJbHOCTEM.



HEJU U3YYEHUSA YYEBHOI'O NPEIMETA «MH®OPMATHUKA»

OcHoBHas 1enb u3ydeHus: yueOnoro mpenmera «Hpopmarnka» Ha yriryOi€HHOM ypoBHE
oOecrieueHne JalbHEHIIEro pa3BUTUsI HHYOPMAIIMOHHBIX KOMIIETECHIIMI BBIITYCKHHKA, €r0 TOTOBHOCTH
K JKH3HH B YCJIOBUSIX pa3BHBAIOLIETOCS MH()OPMAMOHHOTO O0IIECTBa U BO3pACTAIOIIEii KOHKYPEHIINU
Ha pbIHKE Tpyaa. B cBsi3u ¢ 3TUM n3ydenne HHHOPMATHKH JJOJDKHO OOCCIICYHTh:

— COPMUPOBAHHOCTH ~ MHPOBO33PEHHS, OCHOBAaHHOTO HAa  IOHUMAaHUU  POJH
UHPOPMATHKH, MH(POPMAMOHHBIX 1 KOMMYHUKAIIHOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOIIIECTBE;

— cpOpPMUPOBAHHOCTH OCHOB JIOTHYECKOTO M AITOPUTMHYECKOTO MBIIIICHNUS;

— cOpMUPOBAHHOCTh YMEHHUH pa3zauyarh (aKThl U OLEHKH, CPaBHUBATh OIICHOYHBIC
BBIBOJIBI, BUJIETh UX CBS3b C KPUTEPHSIMU OLIEHUBAHUS M CBSI3b KPUTEPUEB C ONPEAEIEHHON CHCTEMOM
LIEHHOCTEMH, MPOBEPATH HA JIOCTOBEPHOCTH M 000011aTh HH(POPMAIIHIO;

— cOPMUPOBAHHOCTH TPEJACTABICHUH O BIMSHUM HH(MOPMALMOHHBIX TEXHOJOTHH Ha
KM3Hb 4YellOBeKa B OOIIECTBE; ITOHMMAHUE COLHUAIBHOTO, SKOHOMHUYECKOTO, IOJUTHYECKOTroO,
KYJbTYPHOT'O, FOPHINYECKOT0, IPUPOAHOTO, IPrOHOMUYECKOT0, MEAUIIMHCKOTO U (PH3HOIOTHYECKOTO
KOHTEKCTOB HH()OPMALMOHHBIX TEXHOJIOTHIA;

—  [PHUHATHE TPABOBBIX W OTHUYECKHX AaCHEKTOB HHQPOPMAIMOHHBIX TEXHOJOTHIA;
OCO3HaHHE OTBETCTBCHHOCTH JIIOJICH, BOBICYEHHBIX B CO3/IaHME M UCIIOJIB30BaHUE UH(DOPMAIIMOHHBIX
CHCTEM, pacrpocTpaHeHne HH(popMaIny;

— CO3/IaHHME€ YCIOBUHM I pa3BUTHS HaBBIKOB y4e€OHOW, MPOEKTHOM, HaydHO-
UCCIICI0BATEIbCKON U TBOPYECKOM JCATEIbHOCTH, MOTUBAIIMH YYAIUXCS K CAMOPA3BUTHIO.

MECTO YYEBHOI'O IPEIMETA «MH®OPMATUKA» B YYHEBHOM IIJIAHE

Kypcy uHpopmaTuku mnpeamectByer Kypc HH(OPMATHUKM OCHOBHOM mikoiibl. CoriacHo
paboueii mporpamme cpemHero odmiero oOpa3oBaHUsI HA U3ydeHHE WH(POPMATUKUA HA YIIIyOJIEHHOM
ypoBHe oTBoauTcA 182 vaca yuebHoro Bpemenu (4 yaca B HEJIEINIO).

VYrinyOnéHHbl ypOBEHb H3yueHUS HMH()OPMATHKU PEKOMEHIYETCS HJsl TEXHOJOTHYECKOIrO
npouis, OPUEHTUPOBAHHOTO HA WHXXCHEPHYI0 M HH(GOPMAIMOHHYIO CQepbl AeATelIbHOCTH.
VYrnyOn€HHbli  ypoBeHb H3ydeHMs] HMHGOpMAaTHUKU OOecrneyuBaeT: IMOATOTOBKY — ydalluxcs,
OPUEHTUPOBAHHBIX Ha CHEIHAIBLHOCTH B 00JacTH HMH(OPMAIIMOHHBIX TEXHOJOTHH M HHXKEHEpPHbIE
CHEeIMAIbHOCTH; Y4acTHE€ B MPOEKTHONM M HCCIENOBATEIbCKOW JESTEIbHOCTH, CBSI3aHHOW C
coBpeMeHHbIMH HampasieHusasMu otpacinu MKT; moarotoBky k ydacTuro B OJIMMIMALax I10
nH(pOpMaTUKe.

Jns kaxxaoro roga oOydyeHMs MPEAyCMOTPEHO pe3epBHOE yuyeOHOe BpeMs, KOTOPOE MOKET
ObITh HCIOJB30BAHO Yy4YaCTHHUKaMU OOpa3oBaTEIbHOrO Ipolecca B HeniX (OpMUPOBaHUS
BapUaTUBHOW COCTaBISIOUIEH COJEp:KaHUs KOHKpeTHOM paOoueil mporpammsl. [lpu 3TOM
oOsi3aTrenpHas (MHBapUaHTHAs) 4acThb COJEpXKaHUS IpeIMeTa, YCTaHOBJIEHHAas NMpPUMEPHON paloueit
IporpaMMoii, W BpeMs, OTBOJUMOE Ha €€ MH3y4YeHHUe, JOJDKHBI OBITh COXPAHEHBbI IOJHOCTBIO.
[TocnenoBarenbHOCTh M3YyYEHHUS] TEM B MpEeNax OJHOIO rojaa oOy4eHHs] MOXKET ObITh M3MEHEHa IO
YCMOTPEHHIO YUUTEIIsl IPU NOJArOTOBKE pabovel mporpaMMbl ¥ IOYPOUHOTO TUIAHUPOBAHHMSL.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YUYEBHOI'O ITPEIMETA
«MHO®OPMATUKA» HA YPOBHE CPEJHEI'O TIPO®ECCUOHAJIBHOT'O
OBPA3OBAHUS

OcBoenune yueOHoro npeamera «MHpopMaTuka» Ha ypoOBHE CpeaHEro oomero oOpa3oBaHUs
HampaBJICHO Ha JIOCTIKEHHE OOYYaloIIMMHUCSA CIEAYIONINX JUYHOCTHBIX, METaNpeAMETHBIX U
IIPEIMETHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI
JImdHOCTHBIE  pe3ynabTaThl  OTPaXKAIOT TOTOBHOCTh M CIOCOOHOCTh  OOyYarouIuxcs
PYKOBOJCTBOBAThCS C(HOPMUPOBAHHON BHYTPEHHEHW TMO3WIMEH JIUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpPHEHTAINH, TTO3UTUBHBIX BHYTPEHHUX YOCKICHMH, COOTBETCTBYIOIIMUX TPATUIMOHHBIM LIEHHOCTSIM
POCCHUHCKOTO O0O0IIeCTBa; pacIIMpPeHHE >KU3HEHHOTO OIbITa U OMbITa JAEATEeIbHOCTH B Ipollecce
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pcam3anuun CpcaACTBaMu y‘IGGHOFO npeaMeTa CICAYINX OCHOBHBIX HaHpaBHeHI/If/’I BOCIIUTATECIHLHOU
JACATCIIBHOCTH.

I'pasxcoanckoe eocnumanue:

- OCO3HAaHME CBOMX KOHCTHUTYIIMOHHBIX IpaB M OOA3aHHOCTEH, YBa)XKEHHE 3aKOHA W
MPaBOIOPsIIKa,  COOJIIOJIGHWE  OCHOBOIOJATAIOIIMX  HOPM  HMH(OpPMAlMOHHOTO  MpaBa U
MH()OPMAIMOHHON 0E30MaCHOCTH;

- TOTOBHOCTh TMPOTHUBOCTOSITh HJICOJIOTMUM 3KCTPEMHU3Ma, HaAlMOHAM3Ma, KceHohoOuu,
JUCKPUMHMHALIMA 110 COLHUAIbHBIM, PEIUTHO3HBIM, pacoBbIM, HAllMOHAJIbHBIM IIpU3HAKaM B
BUPTYaJIbHOM IIPOCTPAHCTBE.

Ilampuomuueckoe 6ocnumanue:

- LIEHHOCTHOE OTHOILIEHHE K UCTOPUYECKOMY HaCleIMI0; JOCTUKeHUusM Poccuu B Hayke,
HCKYCCTBE, TEXHOJIOTUAX; MOHMMAaHUE 3HAYCHHUS WH(POPMATUKHM KaK HAyKH B KU3HU COBPEMEHHOTO
oOuiecTBa.

/lyxoeéno-upaecmeennoe éocnumanue:

- c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHS;

- CIOCOOHOCTh ~ OIICHMBATh CHUTYallMI0O ¥  [PUHAMATh OCO3HAHHBIC  PEIICHHS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM 4HcClie B ceTu VHTepHeT.

Icmemuueckoe gocnumanue:

- 3CTETUYECKOE OTHOUIEHHE K MHPY, BKJIIOYAsi 3CTETUKY HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA;

- CHOCOOHOCTh BOCHPHUHUMAThH Pa3iMYHbIE BUIbl UCKYCCTBA, B TOM UYHCJIE€ OCHOBAaHHOTO
Ha UCMOJIb30BaHUU UH(POPMALIMOHHBIX TEXHOJIOTUH.

QDu3uueckoe gocnumanue:

- c(OPMHPOBAHHOCTH 3JI0POBOTO W 0O€30MacHOro o0pas3a JKW3HU, OTBETCTBEHHOTO
OTHOLIEHHUSI K CBOEMY 3/I0pOBbIO, B TOM YHCIE 3a CuéT coOnroeHust TpeOoBaHMH Oe30macHOi
SKCIUTyaTaly CPeACTB NH(POPMAIIMOHHBIX 1 KOMMYHUKALMOHHBIX TEXHOJIOTHI.

Tpyooeoe éocnumanue:

- FOTOBHOCTh K AKTUBHOW  JICSITEIBHOCTH  TEXHOJOTHMYECKOM U  COUHUAIBHOMN
HaNpaBJICHHOCTH, COCOOHOCTh MHUIMMPOBATH, IUIAHUPOBATh U CAMOCTOSATENBHO BBINOIHATh TAKYIO
NeSITENIbHOCTD;

- uHTepec K cdepaMm NnpodhecCHOHAIBHONW JesITeNbHOCTH, CBSI3aHHBIM C MH(OPMATHKOH,
MIPOrpaMMUPOBAHUEM M MH(POPMAIIMOHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha JOCTHKEHUSIX HAYKU
MHGOPMATUKU U HAyYHO-TEXHUYECKOT0 MpOrpecca; yMEHUE COBEpIIaTh OCO3HAHHBIN BHIOOP Oynymieit
npodeccuu U peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IIJIaHbI;

- TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHUIO HA MPOTSHKEHUH BCeH
KU3HU.

JKonozuueckoe eocnumanue:

- OCO3HaHHUE TJI00ATFHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed MX pelieHus, B
TOM uuciie ¢ yuétoM BozMoxkHocTet MKT.

Ilennocmu nayunozo noznanus:

- c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH, JOCTHKEHHSIM Hay4YHO-TEXHHYECKOrOo Mporpecca M OOIIECTBEHHOW MPAKTHKH, 3a
CuéT TOHU- MaHMA pONU HWHPOPMALMOHHBIX PECypcoB, HH(DOPMAIIMOHHBIX TMPOLECCOB U
MH(OPMALIMOHHBIX TEXHOJOTUH B yCIOBUSAX LU(poBON TpaHchopMmanuu MHOTUX cdep KU3HU
COBPEMEHHOT0 00IIeCTBa;

- OCO3HaHHE IEHHOCTU HAyYHOU JeSTEIIbHOCTH, TOTOBHOCTh OCYIIECTBIISTH MPOSKTHYIO U
HCCIIEIOBATENBCKYIO AESTENIBHOCTh MHINBUIYAIbHO U B TPYIIIIE.

B mpouecce nocTHKEHUS JTUYHOCTHBIX PE3YJbTaTOB OCBOECHMSI OO0YYAIOUIUMUCS MPOrPaMMBI
yuebHoro mnpeamera «MHpopMaTHKa» y HHX COBEPILIEHCTBYETCS IMOYUOHANbHLIU UHMELIEKM,
Mpernoaralonuii copMUpOBaHHOCTE!



- camope2yiupoeanus, BKJIIOYAIOLIETO CaMOKOHTPOIJIb, yMeHue [IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE IOBEJECHUE, CIOCOOHOCTh aJallTUPOBATHCS K AMOLMOHAIBHBIM U3MEHEHUSAM
U TIPOSIBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;

- BHYMPEHHeUMoOmueayuy, BKIOYAIOIIEH CTPEMIIEHUE K JOCTH)KCHHIO LIEJIU U YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHUE JCHUCTBOBATh, UCXO U3 CBOMX BO3MOKHOCTEH;

- omMnamuu, BKIIOYAIOIIEeNH COCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHHE JIPYTHUX,
YUUTBIBATh €r0 MPU OCYIIECTBICHUH KOMMYHHKAIMH, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

- COYUATIbHBIXHABBIKOG, BKIIIOYAIOIIUX CIOCOOHOCTh BBICTPAauBaTh OTHOLIEHHUS C APYTUMHU
JIOABMH, 3a00THTHCS, IPOSBIIATH HHTEPEC U Pa3pemiaTh KOH(DIUKTHI.

METAINPEAMETHBIE PE3YJIbTATHI

MeramnpeaMeTHbIE  pPe3yNbTaThl  OTPAKAIOT  OBJAJCHHUE YHHBEPCAIbHBIMH  YYCOHBIMU
JNEHCTBUSIMHU — MMO3HABATEIHLHBIMUA, KOMMYHUKATUBHBIMU, PETYIISITHBHBIMHU.

YHuBepcaibHbIe MO3HABATEIbHbBIE TeHCTBHS
ba3zoevie nocuueckue oelicmeus:

- CaMOCTOSITENILHO (POPMYIMPOBATh M AKTyaJM3UPOBATh MPOOJIEMY, paccMaTrpuBaTh e
BCECTOPOHHE;

- yCTaHABIMBAaTh CYIIECTBEHHBIM TMPU3HAK WM OCHOBaHUS JJIi  CPaBHEHMS,
KJIaccu(puKanuu U 0000IICHUS;

- OTIPEICIATH IIEH ICITSIbHOCTH, 33]1aBaTh IMapaMeTPhl U KPUTEPUHU UX TOCTHIKCHUS;

- BBISIBJIATh 3aKOHOMEPHOCTU U NMTPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSX;

- pazpabareiBaTh IUIaH peHIeHHs MpobiaemMbl ¢ Yy4ETOM aHAIM3a HMMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

- BHOCUTH KOPPEKTHUBBI B JIESATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJHTATOB LIEISM,
OIICHUBATh PUCKHU MOCJIEICTBHUI JACSITEIILHOCTH;

- KOOPJIUHUPOBATh U BBIMOJIHATE PabOTy B YCIOBUAX PEATBbHOTO, BUPTYAIbHOTO H
KOMOWHHMPOBAHHOTO B3aUMO/ICHUCTBUS;

- pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3ZHEHHBIX TTPOOIIEM.

Ba3zoevle uccneoosamenvckue oeiicmeus:

- BIIaJIETh HAaBBIKAMHM  y4e€OHO-MCCIENOBATENLCKOW M TPOEKTHOM  JESITeThbHOCTH,
HaBBIKAMH Ppa3pelIeHUs] MPoOJIeM; CIOCOOHOCTHI0 M TOTOBHOCTHIO K CaMOCTOSITEIbBHOMY TTOMCKY
METOJIOB pEUICHUs MPAKTUUECKHUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B TO3HAHHUS;

- BJIQJIETh BUJAMHU JEATEIHLHOCTH MO TMOJYYCHHIO HOBOTO 3HAHHS, €r0 WHTEPIpPETAIIHH,
MpeoOpa30BaHUI0 M MPUMEHEHHUIO B Pa3IUYHBIX YYEOHBIX CHUTYallUsAX, B TOM YHCIE MPU CO3AAHUU
Y4€OHBIX M COLUATBHBIX MPOCKTOB;

- dbopMupOBaTh HAy4YHBIA THI MBIIUICHUS, BIAJETh HAY4YHOH TEPMHHOJIOTHEM,
KJIFOUEBBIMH MOHSITUSIMH U METOJAMU;

- CTaBUTHh M (HOPMYIUPOBATH COOCTBEHHBIE 3a7]auid B 00pa30BaTEIbHON NEATETHHOCTH U
KU3HEHHBIX CUTYaIHsIX;

- BBISIBJISTh TPUYMHHO-CIEICTBEHHBIC CBA3M M AaKTYalH3UPOBaTh 3aJady, BBIIBUTATH
TUTIOTE3y €€ pEIICHMs, HaXOJUTh apTyYMEHTHI JJisi JO0Ka3aTeIhCTBa CBOWX YTBEPIKICHHM, 3a/JaBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,;

- aHAIM3UPOBATh TOJYyYEHHBIE B XOJI€ pEHICHUs 3aJa4d Pe3yJbTaThl, KPUTHYECCKH
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

- JIaBaTh OIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh IPUOOPETEHHBIN OTIBIT;

- OCYIIIECTBIIATH IIeJICHANPABICHHBIN MMOUCK MEepEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poeCCUOHATBHYIO CPEy;

- yMeTb TIEPEHOCUTh 3HAHHUA B T[O3HABATEIbHYIO U MPaKTUYECKyl0 0OJacTu
JKH3HEACATEILHOCTH;

- yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTe;

- BBIJIBUTATh  HOBBIC HJICH, MpEJIaraTh OPUTUHAIBHBIC TTOJXObI U PEIICHUS; CTAaBUTh
MPOOJIEeMBI H 3a/1a4H, TOMYCKAIOIUE ATbTEPHATUBHBIE PEIIICHHUS.



Paboma c ungpopmavueii:

- BJAJIleTh HAaBbIKAMM IIOJIydeHMs MH(OpManuu M3 MCTOYHUKOB pa3HbIX THUIIOB,
CaMOCTOSITENIHO OCYIIECTBIIATH MOUCK, aHAJIH3, CUCTEMATU3aLUI0 U HWHTEPIpPETAlHi0 MHPOPMALUU
pa3NUYHbIX BUAOB U (POPM IPEICTABICHHUS;

- Co3/laBaTh TEKCThl B Pa3NU4YHBIX (opMmarax C y4€TOM Ha3HAa4YeHHUs HHGPOPMAIMU U
LIEJIEBOM ayTUTOPUHU, BBIOMPAsi ONTUMAIbHYIO (JOPMY MPEACTABICHUS U BU3YyaJIN3aLlUY;

- OLIEHUBATh JIOCTOBEPHOCTh, ISTUTUMHOCTDh HH(OpMAIHH, €€ COOTBETCTBHE MTPABOBBIM U
MOPaJIbHO-ITUYECKUM HOPMaM;

- UCIOJIB30BaTh CPEACTBA HMH()OPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B
peleHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 3ajjau ¢ COOIII0IeHEeM TpeOOBaHUM
SPrOHOMHUKH, TEXHUKU OE30IaCHOCTH, TUTHEHBI, PECYpCOCOEPEKEHUS, IPABOBBIX U 3TUYECKUX HOPM,
HOpM MH(}OpMaIMOHHON 0€3011aCHOCTH;

- BJIAJIeTh HAaBbIKAMM DPACIIO3HABAaHMUA U 3allUTHl HH(pOpManuu, WHPOPMALUOHHOM
0€30I1aCHOCTH JIMYHOCTH.

YHuBepcaibHble KOMMYHHKATHBHBIE 1€ CTBHA

Oobuienue:

- OCYIIECTBISITH KOMMYHUKAIIMU BO BCEX cChepax KHU3HH;

- pacrio3HaBaTh HeBepOaJbHbIE CpeACTBA OOILEHUs, MOHMMAaTh 3HAYEHHE COLMAJIBHBIX
3HAKOB, PACIIO3HABATH MPEIIOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTHI;

- BJAJIeTh Pa3IMYHBIMM crioco0amMu OOLIEHHS M B3aUMOJEHCTBMS; apryMEHTHPOBAHHO
BECTH JIAJIOT, YMETh CMAT4aTh KOH(QIUKTHBIC CUTYallNH;

- pa3BEPHYTO M JIOTMYHO M3J1araThb CBOK TOUYKY 3PEHHUS C MCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

Coemecmnasn deamenbHOCHb:

- [IOHUMATh U UCIOJIb30BaTh NPEUMYILECTBA KOMAH/IHON U HHIUBUAYAIbHON pabOThI;

- BBIOMPATh TEMAaTHKy U METOJIbl COBMECTHBIX JEHCTBUI ¢ yuy€TOM OOLIUX MHTEPECOB, U
BO3MOKHOCTEHN KaKJI0TO YICHA KOJUIEKTUBA,

- IIPUHUMATh LIE€JIU COBMECTHOM JIEATEIbHOCTH, OPraHHU30BBIBATH U KOOPIMHHUPOBATH
JNEUCTBUS 10 UX JOCTHKEHMIO: COCTABIIATH IUIAH JNEHCTBUW, PACHpPENeisATh POJIU C Y4ETOM MHEHMM
YYaCTHUKOB, 00CYKJaTh pe3ybTaThl COBMECTHON pabOThI;

- OLICHMBATh KA4ye€CTBO CBOEr0 BKJIaJa M KaXJOT0 Y4YaCTHUKA -KOMaHIbl B OOIIMI
pe3yiabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

- IIpeJIaraTb HOBBIE IIPOEKTHI, OLEHUBATh UAECH C MO3ULUN HOBHU3HBI, OPUTHHAIBHOCTH,
[IPAaKTUYECKOW 3HAUMMOCTH;

- OCYHIECTBJIATh IMO3UTHBHOE CTPATETMYECKOE ITOBEJAEHUE B pa3- JIMYHBIX CHUTYalUsX,
MPOSIBJISITH TBOPUECTBO U BOOOpaykeHHE, ObITh HHUIIMATHBHBIM.

YHuBepcanbHbIe peryJssTHBHbBIE 1eHCTBHS

Camoopzanusayusn:

- CaMOCTOSITENIEHO OCYIIECTBIIATh MIO3HABATEIbHYIO JESATEIbHOCTD, BBISIBIISITH TPOOJIEMBI,
CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3314l B 0Opa30BaTENbHOM NESTEIBHOCTH U YKHU3HEHHBIX
CUTYaIUsX;

- CaMOCTOSITENIbHO COCTABJIATh IUIAH pEIIeHUs MpoOJeMbl C YUETOM HMEIOIUXCs
pecypcoB, cOOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUII;

- JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

- paciupsaTh paMKH y4eOHOTo MpeMeTa Ha OCHOBE JIMYHBIX MPEJI- TOYTEHHUI;

- JenaTh OCO3HAaHHBIA BBHIOOP, ApryMEHTHPOBATH €ro, OpaTb OTBETCTBEHHOCTHh 3a
penieHue;

- OLIEHUBATh IPUOOPETEHHBIN OIBIT;

- croco0cTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO IMIUPOKON HPYIHLMU B Pa3HbIX
00J1aCTsIX 3HAHUM, TOCTOSIHHO IMOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYIbTYPHBIN YPOBEHbD.



Camoxonmponw:

- JlaBaTh OLICHKY HOBBIM CHUTYallHsIM, BHOCUTh KOPPEKTUBBI B JESATEILHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YIBTATOB LIENSAM;

- BIIQJICTh HAaBbIKAMU IIO3HABATECIIBHOW PEQIICKCHH KaK OCO3HAHMS COBEPIIACMBIX
JEUCTBUA M MBICIUTENBHBIX MPOLIECCOB, MX PE3YJIbTATOB M OCHOBAHWM; HCIOJb30BATH MHPUEMBI
pedaekcuu 11 OIICHKH CUTYaIluH, BEIOOpa BEPHOTO PEIICHUS;

- YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

- MPUHUMATh MOTHUBBI M @pTYMEHTBI JIPYTUX MPU aHAJIU3E PE3YJIbTATOB JICSITEILHOCTH.

Ilpunamue ceéa u opyaux:

- MPUHUMATH ce0s1, TOHMMAasi CBOM HEOCTATKH M JIOCTOMHCTBA;

- MIPUHUMATh MOTUBBI U apryMEHTBI IPYTUX MPU aHATU3E PE3YIbTATOB JI€ATEIbHOCTH;

- MPU3HABaTh CBOE MPABO U MPaBO JAPYTUX Ha OIMINOKH;

- pa3BHUBATh CIIOCOOHOCTh TOHMUMATh MUP C TTO3UIUH JIPYTOr0 YeIIOBEKA.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHple  pe3yiabTaThl  OCBOEHHUS  00S3aTENbHOTO  IPEIMETHOIO  COZAEp)KaHus,
YCTAaHOBJICHHOT'O JIaHHOM NpUMEpHON pabouell mnporpamMmoin, OTpaxaroT C(HOPMUPOBAHHOCTh Y
o0yyJaroImuxcs CIeIyOIX YMEHUH:

- BJIQJICHUE TPEICTABICHUSAMU O POJHM WH(POPMAIMU M CBS3aHHBIX C HEH MPOILIECCOB B
IpUpoJie, TEXHHKE U OOLIecTBe; MOHATUAMHU «WH(popMalUsd», «UMHPOPMALMOHHBIN MpoLeccy,
«CUCTEMay», «KOMIIOHEHTBI CHCTEMBI», «CHCTEMHBIH JPQeKrT», «MH(OpMAIMOHHAS CHCTEMAY,
«CUCTEMa YIIpaBJIEHUs»; BJaJeHHE MeToJaMH Ioucka uHpopmauuu B cetu MHTepHeTr; ymeHue
KPUTHYECKH OIEHHBATh WH(POPMAILNIO, MOJYYCHHYIO U3 CeTH VHTepHeT; yMeHHe XapaKTepH30BaTh
OosblIMe AaHHBIE, IPUBOAUTH IPUMEPHl HICTOYHUKOB UX IMOJYYEHHs U HAIpaBJIEHUs HCIIOJIb30BaHMS,
YMEHHE KJIAaCCH(HUIIMPOBATh OCHOBHBIC 33/1a4H aHAJIN3a JAaHHBIX (IPOrHO3MPOBAHHE, KIACCH(PHUKAIIHS,
KJlacTepH3allMs, aHaJu3 OTKJIOHEHWH); MOHUMATh I0CIEI0BaTEIbHOCTh PEIICHUs 3ajad aHalu3a
JAaHHBIX: cOOp MEPBUYHBIX JIAHHBIX, OYMCTKA M OLIEHKA KauyecTBa JaHHbBIX, BHIOOP W/WIN MOCTPOCHUE
MOJIeNIH, TpeoOpa3oBaHKe JAHHBIX, BU3YAIN3allUsl TaHHBIX, MHTEPIPETalUs Pe3y/IbTaTOB;

- MMOHMMAaHWE OCHOBHBIX NPUHIUIIOB YCTPOICTBAa M ()YHKIMOHMPOBAHHS COBPEMEHHBIX
CTallMOHAPHBIX U MOOWIBHBIX KOMIIBIOTEPOB; TEHICHLUMN pPa3BUTHS KOMIIBIOTEPHBIX TEXHOJOTHIA;
BJI/ICHUE HaBbIKaMH pabOThl C OMNEPALMOHHBIMH CHCTEMaMH, OCHOBHBIMH BHJIaMU INPOTPaMMHOIO
o0ecrieyeHus AJIs pelieHus yueOHbIX 3a/1a4 0 BEIOPaHHOM crenuain3aiui;

- HaJu4Mue MPEICTAaBICHUNA O KOMIBIOTEPHBIX CETAX U UX POJIM B COBPEMEHHOM MHpE; O
0a30BbIX MNPHUHLMIAX OpraHu3alMd M (YHKIHOHMPOBAHUS KOMIIBIOTEPHBIX ceTel; 00 oO0mmx
MPUHLMIIAX pa3pabOTKU U GYHKIIMOHUPOBAHUS HHTEPHET-TIPUIIOKEHUH;

- MOHMMaHHe Yrpo3 HH(GOPMAIMOHHONH O0€30MacHOCTH, HCHOJIb30BAHUE METOJOB U
CPEACTB NIPOTUBOACHUCTBUS ITUM YIpo3aM, COOJIOAEHHE Mep O€30MacCHOCTH, MPeNOTBPAILAOIINX
HE3aKOHHOE pPACHpOCTPaHEHHWE TMEPCOHAIBHBIX JAHHBIX; COONIOJIeHHe TpeOOBaHUN TEXHUKHU
0€30MacHOCTH U TUTHEHBI MpU paboTe C KOMIBIOTEpaMU U JAPYrUMH KOMIIOHEHTaMH LH(POBOIro
OKpY>KEHHsI; TOHUMaHHE NPAaBOBBIX OCHOB MCIOJb30BaHUS KOMITBIOTEPHBIX MPOrpaMmM, 0a3 JTaHHBIX U
paboTsl B cetu MHTEpHET;

- MOHMMaHHE OCHOBHBIX MPUHIMIIOB AMCKPETH3allMK Pa3InYHbIX BHUJOB HMH(OpMaIuu;
YMEHHE ONpeneNsTh WHOOPMAIMOHHBIA 00BEM TEKCTOBBIX, Ipa)UYeCKUX U 3BYKOBBIX JaHHBIX MPHU
3aIaHHBIX NIapamMeTpax AUCKPETU3ALUU; YMEHUE ONPENEIATh CPEJHIOK CKOPOCTh IEpEelayd JaHHBIX,
OLICHMBATh M3MEHEHHE BPEMEHHU Iepelayd MpH M3MEHEHUH WH(GOPMAlUMOHHOTO 00bEMa NaHHBIX U
XapaKTEPUCTUK KaHaJla CBS3H;

- YMEHHE CTPOUTh HEPAaBHOMEPHBIE KObI, JTOMYCKAIOIINE OJHO3HAYHOE JCKOJANPOBAHUE
cooOmnieHnit  (mpeuKCHbIE KOABI); HCHOJb30BAaTh MPOCTEHIINE KOJbI, KOTOpPbHIE MO3BOJSIIOT
oOHapyXHBaThb W HCHPABIATh OUIMOKH MpH Mepelnadye IJaHHBIX; CTPOUTh KO, OOecreunBaromui
HAaMMEHBUIYIO0 BO3MOXHYIO CPEIHION0 JUTMHY COOOILEHHS PH U3BECTHOM YacTOTE€ CUMBOJIOB; MOSICHATh
IPUHIUIBI paOOTHI IPOCTHIX AITOPUTMOB CXKATHUS TaHHBIX;



- YMEHHME HCIOJIb30BaTh IPU PELIEHUM 3aJad CBOWCTBA MO3MLIMOHHOM 3allMCH 4YHCEN,
aJITOPUTMA MTOCTPOEHUS 3aMUCH YKCiIa B TO3UIUOHHONW CHUCTEME CUMCIIEHUS C 33JaHHBIM OCHOBAaHUEM
U II0- CTPOEHMsI 4YMCa IO CTPOKE, COJEpKallledl 3aluch 3TOr0 4YKcia B MO3MIMOHHOW CHCTEME
CUHMCIIEHUS C 3aJaHHBIM OCHOBAaHHEM;

- YMEHHUE BBIOTHATH apUPMETUUECKHUE OTIEPAllUY B MTO3UIIMOHHBIX CUCTEMAaX CUMCIICHHS,
YMEHHUE BBINOJIHATH MPeo0pa3oBaHMsl JJOTHUYECKUX BBIPAXKEHUH, MCIIOJIb3Ys 3aKOHbBI ajre0pbl JIOTUKH;
YMEHHUE CTPOUTH JIOTUYECKOE BBIPAKEHHE B JU3IBIOHKTUBHON KOHBIOHKTUBHOW HOPMAJIBHBIX (OpMax
10 33J]aHHOM Ta0JINIE UCTUHHOCTH; UCCIIE0BAaTh 001aCTh HCTUHHOCTH BBICKA3bIBAHUSA, COJIEPIKAILETIO
IIEPEMEHHBIE; pEIIaTh HECIIOKHbBIE JIOTUYECKUE YPABHEHMSI U CUCTEMbl YPaBHEHMI; yMEHUE peuiarhb
AJITOPUTMUYECKHE 3a/1a4M, CBS3aHHBIE C aHAJIM30M IpadoB (3a7auu MOCTPOEHUS ONTHUMAIBHOIO ITyTH
MEXIy BepIIMHAMHU rpada, OINpeNeNeHuss KOJIMYECTBAa PpA3IMYHBIX MyTeH MEXIy BEpUIMHAMHU
OPUEHTUPOBAHHOI'O AIMKJINYECKOro TIpada); yMEHHE UCIOJNb30BaTh JEPEBbs IpPU aHAIM3E U
MOCTPOSHHUH KOJIOB M JUISI IPE/ICTABICHUS apU()PMETHUECKUX BBIPAKCHHNA, IPU PEILICHUH 33/1a4 TIOMCKA
U COPTUPOBKM; YMEHHE CTPOUTH J€peBO HWIPhl IO 3aJaHHOMY alIrOpUTMY; pa3padaTbiBaTh U
00OCHOBBIBATh BHIUTPHIIIHYIO CTPATETHIO UTPHI;

- [IOHMMaHHe 0a30BbIX AITOPUTMOB OOpPaOOTKM YHUCIOBOW M TEKCTOBOM HMH(OpMaIuu
(3anuch yMcen B MO3ULIMOHHON CHCTEME CUMCICHMS; HAXOXJJIEHUE BCEX IMPOCTBIX YHMCET B 3a/J1aHHOM
nuanazoHe; o0paOoTKa MHOTOPa3psAAHBIX LENbIX YHUCEN; aHalu3 CUMBOJBHBIX CTPOK H Jp.),
QITOPUTMOB TOMCKA U COPTHUPOBKH; YMEHHE ONpPENEISATh CIOKHOCTh M3y4aeMbIX B Kypce 0a30BBIX
JITOPUTMOB (CyMMMPOBAHHE 3JIEMEHTOB MAacCHBa, COPTUPOBKA MaccUBa, NepeOOpHBbIE aITOPUTMBI,
JBOMYHBIM MIOKUCK) U IPUBOAUTDH MPUMEPHI HECKOJIBKUX AJITOPUTMOB Pa3HOM CIOXKHOCTHU JUISl PELLICHUS
OJIHOM 3aJ1auM;

- BJI/ICHUE YHHUBEPCAJIbHBIM $3BIKOM IPOrpaMMUpOBaHMs BbicOKoro ypoBHs (Python,
Java, C++, C#), nmpencrtaBneHussMU O 0a30BbIX THUIAX JAaHHBIX W CTPYKTypaxX JaHHBIX; yMEHUE
HCII0JIb30BAaTh OCHOBHBIE YIIPABJIAIOIINE KOHCTPYKLIUN; YMEHHE OCYLIECTBIISITh aHAJIN3 MIPENI0KEHHON
IIPOrpaMMBbl: ONpPEAENATh PE3yNbTaThl pPabOTHl MPOrpaMMbl NPU 33JaHHBIX HCXOJAHBIX JIAHHBIX;
ONpeAeNATh, MPU KAKUX MCXOJHBIX JaHHBIX BO3MOXHO IO- Jy4YEHHE YyKa3aHHBIX pe3yJIbTaTOB;
BBISIBJIATh JIaHHBIE, KOTOpPBIE MOTYT NPUBECTH K OIIMOKe B paboTe mporpammsl; (OpMYIHPOBATH
MIPEIIOKEHUS IO YIAYUYIIEHUIO IPOTPaMMHOI0 KOa;

- yMeHHue pa3palbaThlBaTh M PEaJM30BBIBATh B BHUJAE IpOrpamMm Oa30oBble aITOPUTMBI,
YMEHHE MCTI0Nb30BaTh B IpOrpaMMax JIaHHbIE Pa3IMYHbIX TUIIOB C YYETOM OTpaHUYEHUN Ha AUAana3oH
UX BO3MOXHBIX 3HAUEHUH, IPUMEHATh NPU PELICHUU 3a]ad CTPYKTYpPbl JaHHBIX (CIHUCKH, CIOBapH,
CTEKH, OYEpe/H, JEPEBbs), UCIOJIb30BaTh 0A30BBIE ONEPALMU CO CTPYKTYpaMH JIaHHBIX; MPUMEHSThH
CTaHJapTHBIE U COOCTBEHHBIE MOANPOrpaMMbl sl 00paOOTKM YHMCIOBBIX JaHHBIX U CHMBOJIBHBIX
CTPOK; UCIIOJIb30BATh MIPH pa3padOTKe MporpaMM OMOIMOTEKH MOANPOrpamMM; 3HaTh GYHKIIMOHATIBHBIE
BO3MOKHOCTH MHCTPYMEHTAJIbHBIX CPEJICTB Cpelibl pa3padOTKH; yMEHHE HCIOJIb30BaTh CPEACTBA
OTJIa/IKU IPOTPaMM B Cpezie IPOrpaMMUPOBAHMSI; YMEHUE TOKYMEHTHUPOBATh POTPaMMBbl;

- yYMEHHE CO3/1aBaTh CTPYKTYpHUPOBAHHBIE TEKCTOBBIE JIOKYMEHTBI "
JIEMOHCTPALIMOHHBIE MaTepualbl C HCIOJIb30BAaHUEM BO3MOXHOCTEH COBPEMEHHBIX NPOTrPAMMHBIX
CpeAcTB W OOJIAYHBIX CEpBUCOB; YMEHME CO3/1aBaThb BeO-CTPaHMIIbI,; YMEHHME HCIOJIb30BaTh
AJIEKTPOHHBIE TAOJIUIIBI IJIS aHANU3a, MPEJCTaBIECHUs U 00pabOTKU JaHHBIX (BKJIIOYash BBIUMCIICHHE
CYMMBI, CPEIHETO apu(PMETUUECKOT0, HANOOJIBILIEr0o M HAMMEHBIIIET0 3HaYCHUH, pelIeHne YPaBHEHHH,
BBHIOOP ONTHMAJIBHOTO pEUIeHMs, MOA00p JIMHUM TpEHJa, pelIeHHe 3aqady MPOTHO3UPOBAHMUSA);
BJIaJIEHHE OCHOBHBIMH CBEIEHUSAMH O 0a3ax JNaHHbBIX, UX CTPYKTYpPE, CPEACTBAX CO3JaHHs U paboThI C
HUMU; YMEHHE UCTIONIb30BaTh Ta0IMUHbIE (PENILUOHHbIE) 0a3bl JaHHBIX (COCTABIIATH 3allPOChl B Oa3ax
JIAHHBIX, BBITIOJIHATH COPTUPOBKY U TMOUCK 3amucell B 0a3e JaHHBIX, HAMOIHATH pa3paboTaHHYyIO 0a3y
JTAaHHBIX ) U CIIPAaBOYHbBIE CHCTEMBI;

- YMEHHUE HCIOJb30BaTh KOMIIBIOTEPHO-MAaTEMAaTUYECKHE MOJIENH [T aHau3a 0ObEKTOB
U IIPOLECCOB: (POPMYIHPOBATH 1IEJIb MOAECTUPOBAHHUS, BBITIOIHATH AHAJIU3 PE3YJIbTATOB, MOJIYYEHHBIX B
X0JIe MOJICIMPOBAHUS; OLCHUBATH a/IEKBATHOCTh MOJAETH MOJCIHPYEMOMY OOBEKTY WM IpOIeccy;
IPEJCTABIATh PE3YIbTATHl MOJICIUPOBAHUS B HAITIAHOM BHIE;

10



- YMEHHUE OpraHU30BbIBATh JIMYHOE MH(POPMAITMOHHOE MPOCTPAHCTBO C MCIIOJIb30BAHUEM
Pa3IMYHBIX CPEACTB LU(POBBIX TEXHO- JIOTHH; MOHMMaHHE BO3MOXKHOCTEH HU(POBHIX CEPBHCOB
rOCYJapCTBEHHBIX YCIIYT, HU(PPOBBIX 00pa30BaTEIbHBIX CEPBUCOB; TOHUMAHUE OCHOBHBIX IPUHIUIIOB
paboThl, BO3MOKHOCTEH M OrpaHUYECHUS NMPUMEHEHHUS TEXHOJIOTMHA HCKYCCTBEHHOI'O HMHTEJUIEKTa B
Pa3NUYHBIX OOJIACTSX, HAIWYHME MPEACTABICHUH O Kpyre pelIaeMbIX 3aJad MAlldHHOTO O0OydeHUs
(pacnio3HaBaHus, Kiaccu(UKaIMK U MPOTHO3UPOBAHUS) HAJIMYME MPEACTaBIECHUN 00 MCIOIB30BaHUU
MH(GOPMAIMOHHBIX TEXHOJIOTHH B Pa3TUYHBIX MPO(HECCHOHAIBHBIX cepax.

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

B conepxanun yuebHoro mpeamera «MHbpopmaTuka» BBIJEIAIOTCS YEThIpE TEMaTHUECKUX
paszzena.

Paznen «llndpoBas rpaMOTHOCTB) MOCBSIIEH BOIPOCAM YCTPONCTBA KOMIIBIOTEPOB U IPYTUX
3JIEMEHTOB LHU(POBOTO OKPYKEHUS, BKIIOYAas KOMIBIOTEPHBIE CETH; HCIIOIB30BAHUIO CPEICTB
ONEpPAaLlMOHHOM cucTeMbl; pabore B ceTH VHTepHET W HCHOJIb30BAaHUIO WHTEPHET-CEPBHUCOB;
MH(POPMAIIMOHHON 0€30MaCHOCTH.

Paznen «Teopernueckue 0CHOBbI MH(OPMATHKH» BKJIIOYACT B ce0S MOHATHHHBIA ammapar
WHPOPMATHUKH, BOMPOCH KOAMPOBAHUSA HHGOpMAIMHM, H3MEPEHHS HWH(POPMALMOHHOTO 00BEMa
JAHHBIX, OCHOBBI aIreOphbl JIOTUKA U KOMIIBIOTEPHOTO MOJEINPOBAHMUSL.

Paznen «AaropuTmMsl 1 MPOrpaMMHMpPOBAHHE) HAIPaBJICH HAa Pa3BUTHUE AITOPUTMHYECKOTO
MBILUIEHUS, Pa3pabOTKy aJrOpPUTMOB M OLIEHKY UX CIIOKHOCTH, (POPMHPOBAHNE HABBIKOB peasin3alluu
IIPOrpaMM Ha s3bIKax MPOrpaMMHUPOBAHUS BBICOKOTO YPOBHS.

Paznen  «MH(pOpManHOHHBIE  TEXHOJOTHW»  TOCBIMIEH  BOMpPOCAaM  MPUMEHECHUS
MH(POPMAIIMOHHBIX TEXHOJOTHH, pEalIM30BaHHBIX B TPUKIAIHBIX TPOTPAMMHBIX MPOAYKTaX |
UHTEpHET-CEepBUCAaX, B TOM 4YHCIE B 33Jayax aHalu3a JaHHBIX; HCHOJb30BAHHIO 0a3 JaHHBIX U
ANEKTPOHHBIX TAOJHNIL [yl PEILIEHUs IPUKIIAJHBIX 3aa4.

B mpuBenénHom panee coxepxkaHuM ydeOHoro mpenmera «MHpopMaTHKa» KypcHBOM
BBIJIEJICHBI JIOTIOJHUTENbHBIE TEMbI, KOTOPbIE HE BXOJAT B 00s3aTENbHYIO NPOrpaMMy OOY4YeHHsI, HO
MOTYT OBITh MIPEUIOKEHBI I U3YYEHHsI OT/IEIbHBIM MOTUBUPOBAHHBIM U CLIOCOOHBIM 00YyYarOIUMCS.

Hudposas rpaMOTHOCTH

TpeboBaHMs TEXHUKH O€30IMACHOCTH M THUTHMEHBI IMpU paboTe ¢ KOMIBIOTEpaMHU U JAPYTUMHU
KOMITOHEHTaMHU U(POBOTrO OKPYKEHHUS.

[TpuHIMIBl PabOTHl KOMIBIOTEPOB M KOMIBIOTEPHBIX cucTeM. ApxuTekTypa ¢oH Heiimana.
l'apsapockaa  apxumexmypa.  ABTOMAaTHYECKOE  BBIIOJIHEHWE  MIPOrpaMMbl  MPOILIECCOPOM.
OmnepaTtuBHas, NOCTOSHHAs M JOJrOBpeMEHHas namsaTb. OOMEH JaHHBIMM C TIOMOIIbIO IIMH.
KoHTtposieps! BHEMIHUX yCTPOUCTB. IIpsiMoit TOCTyII K mamsTH.

OCHOBHBIE TEHIECHLUU PAa3BUTUS KOMIIBIOTEPHBIX TexHoJorui. llapamienbHble BBIYHMCICHUS.
MHoromnporeccopablie cucreMbl. CynepKoMIbloTepsl. PacnpenenéHHble BHIYMCIUTENBHBIE CHCTEMBI
0o0paboTka OoJbIIMX JaHHBIX. MoOWIbHBIE HU(POBBIE YCTPOHCTBA M MX POJb B KOMMYHHKAIIHAX.
Berpoennblie komibroTepbl. MUKpOKOHTpOJUIEphl. POOOTH3MPOBaHHbIE TPOU3BO/ICTBA.

[TporpamMHOe oOecriedyeHre KOMITBIOTEPOB U KOMITBIOTEPHBIX CHUCTEM. BHbI mporpamMMHOro
oOecniedyeHrs U UX HazHadeHHe. OCOOEHHOCTH MPOTrpaMMHOr0 obecreueHus: MOOUIIBHBIX YCTPOUCTB.
[TapannensHoe mnporpamMmmupoBanue. CHcTeMHOE mporpamMMmHoe obOecriedeHue. OrneparuoHHbIe
cucteMbl. YTunutel. [paiiBepsl ycTpoicTB. WHCTamsuus W JEUHCTAUIANMS NPOrPaMMHOTO
obecrieueHusl.

QaitnoBele cuctembl. [IpUHIMNBI pa3MeleHUus U UMEHOBaHUS (aiioB B JOJITOBPEMEHHOMN
namsty. 1abaoHs! 111 onucanus rpymm ¢ainos.

3akoHogarenscTBO Poccuiickoit ®enepanuu B 00JacTH  MPOrPaMMHOIO  0OeCIeYeHHs.
JIuueH3upoBaHKe MporpaMMHOro obdecreueHust 1 HUQPpoBbIX pecypcoB. [Iponpueraproe u cBo6o1HOE
nmporpaMMHoe obecriedeHre. Kommepuyeckoe M HEKOMMEPUYECKOE HCIOJIb30BAHHUE MPOTrPaMMHOIO
obecrieyeHus: U MUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBaEMas 3aKOHOAATeNbCTBOM PO 3a
HEeMpaBOMEPHOE UCIIOJIb30BaHUE IPOrPAMMHOTI0 00eCieueHHs U IIU(PPOBBIX PECYPCOB.
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[TpyHIMIIBI TOCTPOEHUS M allapaTHbIE KOMIIOHEHThl KOMIBIOTEpHBIX ceTell. CeTeBble
npotokoiibl. Cethb MHTEpHET. Anpecanust B cetu MutepHet. [Ipotokonsl creka TCP/IP. Cucrema
JIOMEHHBIX UMEH.

Pa3nenenne IP-cetn Ha mojceTy ¢ MOMOIIBIO MAacoK nozcereil. CereBoe aAMUHUCTPUPOBAHUE.
[Tonyyenue NaHHBIX O CETEBBIX HACTPOMKax KommbloTepa. [IpoBepka HaiMuus CBA3U C Y3JIOM CETH.
Onpenenenne MapuipyTa ABUKEHUS [TaKETOB.

Bunet pestenvHoctn B cetm MutepHer. CepBucel WHrepnera. ['eomH(popmannoHHbBIE-
cUCTeMbI. ['€OJIOKAIlMOHHBIE CEPBUCHI PEATbHOTO BpEeMEHU (JIOKaluss MOOWIBHBIX TeJIe(pOHOB,
OIpeJIeJIeHUE 3arpy>KeHHOCTH aBTOMAruCTpaiel u T. I1.); UHTEPHET-TOPTroBIIsl; OpOHUpPOBaHHE OMIIETOB
Y TOCTUHHIL U T. 1I.

['ocynapcTBEHHbBIE 3JEKTPOHHBIE CepBUCHl M yCiIyrd. CoIMallbHbIE CETM — OpraHM3alus
KOJUIEKTUBHOTO B3aUMOJICHCTBUS U 00 MeHa AaHHBIMU. CeTeBOM STHKET: IMpaBWiia IMOBEJICHUS B
kubeprpoctpancTee.  [Ipobiema  mOMIMHHOCTH — MONy4eHHOH — uHpopmauuu.  OTKpBITHIE
o0pa3oBaTeNbHbIE PECYPCHI.

TexHOreHHble U 3KOHOMHUYECKHE Yrpo3bl, CBsi3aHHble ¢ ucnoiabzoBaHuemM HWKT. OO6mue
npoOieMbl  3amuThl  uHGopManuu U uHboOpManuMoHHON OezomacHocTH. CpencTBa  3allUTHI
nHpOpMAIM B KOMITBIOTEPAX, KOMIBIOTEPHBIX CETAX M aBTOMATH3UPOBAHHBIX HH(OPMAIIMOHHBIX
cuctemax. [IpaBoBoe oOecrieueHne WHGOOPMAIMOHHOW OE€30MACHOCTH. JIeKMpOHHAS YUPposas
NOONUCH, cepmUpuUYUposanHvle catimsl U OOKYMeHMbL.

[IpenoTBpatieHrie  HECAHKIIMOHMPOBAHHOTO  JIOCTyHa K JIMYHOW  KOH(UACHIHATHHOU
nHpOpMAaINHY, XpaHIIICHCs Ha MEPCOHAIEHOM KOMITBIOTEPE, MOOMIIBHBIX YCTpoiicTBax. BpemonocHoe
MIpOrpaMMHOE 00ecTeueHUue U Croco0bl OOPHOBI ¢ HUM. AHTUBUPYCHBIC MPO- rpamMmbl. OpraHu3anus
JTYHOTO apxuBa nHpopMmarnmu. PesepBHoe konuposanue. [laponbHas 3ammura apXxusa.

[Mudposanue nanubix. CuMMeTpuuHble W HecuMMeTpuuHble MmH@pel. [Hudper mpocroii
3amensl. [udp Lesaps. [lndp Buwkenepa. Anroputm mudpoanust RSA. Cmeeanocpagus.

Teopernueckne 0ocCHOBbI MH(POPMATHKH

Wndpopmanus, naHHble U 3HaHUSA. MHpopMmanuoHHbIE mHpolecchl B NPUPOJE, TEXHUKE H
o01ecTBe.

HempepbiBHBIE M JUCKpPETHbIE BEIUYMHBI U CcHUTHaibl. HeoOXoaMMocTh JUCKpEeTHU3aluu
uHopMaluy, NpeHa3HaueHHON JJIs XpaHeHus, epeaadyd 1 00paboTKH B IUPPOBBIX CUCTEMAX.

JlBonuHoe KomupoBaHuEe. PaBHOMEpHBIE M HEpaBHOMEpHbIE KOAbL. JlekonupoBaHue
COOOIIEHNH, 3alMCaHHBIX C IOMOIIBI0O HEPABHO- MEpHBIX KoAoB. YcioBue Pano. I[loctpoenue
OJIHO3HAYHO JIEKOJUPYEMBIX KOJIOB C NOMOIIBIO epeBa. I pagh An. A. Mapkosa. Enqunuiisl usmepenus
KonnyecTBa HHGpopManuu. An(aBUTHBINA MOJXO0/ K OLIEHKE KOJTUYECTBa HH(OPMAILIHH.

Cucremsl cuncnenus. Pa3BépHyTast 3anuch 1ebIX U APOOHBIX YKCEN B MO3UIIMOHHON cHCTEME
cuucienus. CBoicTBa MO3UIIMOHHOM 3alIMCH YUCIIA: KOJIMYECTBO LU(P B 3aMMCH, IPU3HAK JICIUMOCTH
Yyclia HA OCHOBaHHME CHUCTEMBI CUMCIEHUS. AJITOPUTM MEpEeBO/ia LEJIOro unuciaa u3 P-uuHoM crucTeMsl
CUMCIIEHUS B JCCATUUHYIO. AJITOPUTM IIepeBoJia KOHEYHOH P-nyHOM ApoOH B AECATHUHYIO. AJITOPUTM
mepeBoa IEeJIOr0 Yucila W3 JIeCATUYHON CHUCTEeMBbl cumciieHuss B P-wunyro. IlepeBon koHeuHOMH
JIecATUYHOM Jnpobu B P-uunyro. J[BomuHas, BOChMEpUYHAs W IMIECTHAALATEPUYHAs] CHCTEMBbI
CUMCJICHUSI, CBSI3b MEX]y HUMU. ApuMeTHUUeCKre ONepaly B MO3UINOHHBIX CHCTEMaX CUUCIICHUS.
Tpouunas ypaenoseuieHHas cucmema cyucieHus. J{8oudHo-0ecAmudtas CUCmema C4ucIeHus.

Komuposanue texcroB. Koguposka ASCII. OnnobGaiitaeie koaupoBku. Ctangapt UNICODE.
Komuposka UTF-8. Onpenenenue nH- GopMariioHHOr0 00bEMa TEKCTOBBIX COOOIICHHH.

KoaupoBanue nzobpaxenuil. Ouenka nHGopMannoHHOro 00bEéMa rpauueckux JaHHBIX MPU
3aJJaHHBIX pa3pelIeHNH U IITyOuHe KoupoBaHus 1BeTa. L[BeToBbIe Mosenu. BekTopHOE KOoaupoBaHue.

®opmatsl rpadudeckux (aitnos. TpéxmepHas rpaduka. @pakranbHas rpaduka.

KonupoBanue 3Byka. Ouenka MH(OPMAIIMOHHOTO 00b&Ma 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX
4acTOTe TUCKPETU3ALUU U Pa3psAHOCTH KOJIMPOBAHUS.

Anrebpa noruku. [loHsTHe BbICKa3biBaHUS. BbickasbiBaTenbHbIE (GOPMBI  (TIPEIUKATHI).
KBanTOpBI CylIIeCTBOBaHMS U BCEOOITHOCTH.
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Jlornueckue omnepauuu. Tabmuuel ucTuHHOCTH. Jlormueckue BbIpaxkeHus. Jlormueckue
TOX7ecTBa. J[0Ka3aTeabCTBO JIOTMYECKMX TOXIECTB C IOMOIIBIO TAaOIUI MCTUHHOCTH. Jlornyeckue
olepaly U ONepaluy HaJl MHOKECTBAMHU.

3aKoHBl anreOpbl JIOTMKH. OKBHUBAJICHTHBbIE IPeOOpa3oBaHMs JIOTUYECKUX BbIPAXKEHUH.
Jlornueckue ypaBHEHUSA U CUCTEMBI YPABHEHHIA.

Jlornueckue (GyHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTMYECKMX (DYyHKIMHA OT
KOJINYEeCTBA apryMeHTOB. [1oJIHbIE CHCTEMBI JIOTUYECKUX (QYHKIIUH.

Kanonnyeckue QopMbel joruueckux BbIpakeHMH. CoOBEpILICHHbIE IU3BIOHKTHBHBIE U
KOHBIOHKTHBHBIE HOpPMaJIbHBIE (POPMBI, AITOPUTMBI UX TIOCTPOCHUS 110 TaOJIUIE UCTHHHOCTH.

Jlormyeckune »aeMEHTHI B cocTaBe Komibiotepa. Tpurrep. Cymmartop. MHoropaspsiaHbiid
cymmarop. [locTpoeHune cxeM Ha JIOTMYECKUX 3JIEMEHTaX I10 3a/JlaHHOMY JIOTUYECKOMY BBIPAKEHUIO.
3anuch JIOTMYECKOTO BBIPAXCHHMS IO JIOTUYECKOM cxeMe. Mukpocxemviu  mexHoio2us ux
npou3800cmaa.

IIpencraBieHne LEIbIX YUCEN B IAMATH KOMIbIoTepa. OrpaHUYEHHOCTD Uana3oHa 4uces Ipy
OTrpaHMYEHUU KoJM4ecTBa paspsanoB. [lepenonHeHue pa3psaHON ceTku. be33HakoBble M 3HAKOBbHIE
JaHHbIe. 3HAaKOBBIN OUT. /IBOMYHBIN TOMOIHUTENBHBIN KOJI OTPULATEIbHBIX YHCEN.

[ToOuToBBIE JIOrMUYECKUE omnepauuu. Jlornyeckuil, apupMeTHUeCKU U LUKINYECKUN CIBUTH.
[IIudpoBanue ¢ MOMOIIBIO TOOUTO- BOH orepanun «uckovaromee NI ».

[IpencraBieHyne BELIECTBEHHBIX YMCEN B HaMSITH KOMIbIOTEpa. 3Hayalllas 4acTb U IMOPSI0K
yucna. /lnama3oH 3HauyeHUM BeIIECTBEHHbIX uuced. [IpoOneMbl XpaHEHUS BEIIECTBEHHBIX YHCEIl,
CBSI3aHHBIE C OrPaHWYEHHEM KOJMYECTBAa pa3psioB. BrimonHeHue onepauuii ¢ BEUIECTBEHHBIMU
YHCIaMU, HAKOIUIEHHE OMIMOOK MPH BBIUYMCIICHUSX.

AJITOPUTMBI M IPOTPAaMMHPOBAHHE

OnpezneneHue BO3MOXKHBIX Pe3yJIbTaTOB pabOThl MPOCTEHIINX aJrOpUTMOB YIPABICHUS
VCHIOJIHUTEJIIMUA U BBIUNCIIUTEIbHBIX aJITOPUTMOB.

OnpeneneHne UCXOIHBIX TaHHBIX, IPU KOTOPBIX aJITOPUTM MOKET aTh TpeOyeMblid pe3ysbTaT.

Otanbl peleHus 3aJad Ha KommbloTepe. MHCTpyMeHTalbHbIE CpENCTBa: TPAHCISTOD,
OTJIaT4YUK, TpoGuIupoBIIMK. KoMnuiasuus u MHTEprperanus mnporpamm. BupTyanbHble MalluHBI
WurterpupoBanHas  cpena  paszpabotku.  Metoasl  omiagku  mporpamm.  Mcmonb3oBaHue
TpaccupoBouHbIX Tabuun. OtnanouHslii BbIBOJ. [lomiaroBoe BBINOJIHEHHWE NpOrpaMMbl. TOuKH
octaHoBa. [I[pocMOTp 3HAUEHUI IEPEMEHHBIX.

SA3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbl JaHHBIX: I€JIOYUCIICHHBIE,
BELIECTBEHHbIE, CUMBOJIbHbIE, Jorndyeckue. BerBienus. CrnoxHble ycinoBus. L{ukiel ¢ ycioBuem.
[Mukael no nepeMeHHOW. B3anmMo3aMeHsS€MOCTb pa3M4HBIX BHUJOB LUKIOB. MHBapuaHT nukia.
CocraBiieHre IIUKJIa C UCIOJIb30BaHUEM 3apaHee ONpeesIEHHOr0 MHBapUaHTa 1IMKIIA.

JokymentupoBanne mnporpamM. lMcnons3oBanue kommeHtapueB. Iloaroroska omnmcaHus
MIPOrpaMMbl U HHCTPYKLIUHU JJIs TOJIb30BATENsL.

AnropuT™Mbl  00pabOTKM HATypalIbHBIX YHWCEJN, 3alHCaHHBIX B IO3UIMOHHBIX CHUCTEMax
CUMCJICHUS: pa30MeHHe 3aluCcy YKclia Ha OTAeNbHble HU(PH; HAXOKIEHHUE CYMMBI U IPOU3BEIECHUS
udp; HaXOXKICHUE MaKCUMaJIbHON (MUHUMAJIBHOMN) U PHI.

HaxoxeHne Bcex MpoCThIX YHCEN B 33JaHHOM JIMaIia3oHe.

[IpencraBienue uyncia B Bujie HaOOpa MPOCTHIX COMHOXKUTENEH.

AnTOpUTM OBICTPOTrO BO3BE/ICHUS B CTETICHbD.

OO6paboTka NaHHBIX, XpaHAlMXcs B ¢aitnax. TekcroBele U JBOMYHBIE (ailnbl. DaiinoBbie
nepeMmeHHsble ((aiinoBble ykazaTenu). Urenue u3 aiina. 3anucs B Qaiii.

PazOuenne 3amaunm Ha moxszanaud. llogamporpammsl (mpoueaypbl U ¢yHkuuu). Pexypcus.
PexypcuBHble 00bekThI ((ppakTainsl). PekypcuBHble mponenypbl U ¢yHkuuu. Vcnonb3oBaHue creka
JUIs. OpraHU3alluu PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBanne craHmapTHOW OWUOIMOTEKM s3pIKa MporpammupoBanus. [lomkmrodenue
OuONMMOTEK MOANPOrpaMM CTOPOHHHX HpoM3BoAgUTENeH. MOIYNbHBIM NPUHIUI MOCTPOSHUS
IIPOrPaMM.
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Yucnennsle Meronbl. TouHoe W NpUOMKEHHOE pelieHus 3aaadd. YUCIEHHBIE METOJbI
pellleHrs ypaBHEHMI: MeToJ mepedopa, METOA MOJOBHUHHOIO aeneHus. [IpubmmkEéHHOe BhIUMCICHHE
JUIMH KpUBBIX. Bpruncnenue 1uiomazei Guryp ¢ TOMOIIBIO YHCICHHBIX METOAOB (METO[
MPSIMOYTOJIBHUKOB, MeTo[ Tpaneuuii). [louck makcumyma (MUHHMYyMa) GYHKIIUU OJHOM IEpPEMEHHOM
METOJIOM ITOJIOBUHHOTO JIEJICHHUSL.

OOpaboTka CUMBOJIBHBIX JaHHBIX. BcTpoeHHble (YHKIMHM S3bIKa MPOrPaMMUPOBAHUSA IS
00pabOTKH CHUMBOJIBHBIX CTPOK. AJITOPUTMBI OOpaOOTKM CHMBOJIBHBIX CTPOK: MOJCUET KOJMYECTBA
MOSIBJICHUI CHMBOJIA B CTpPOKE; pa3OHMeHue CTPOKM Ha CJIOBa IO MPOOETbHBIM CHMBOJAM; IOUCK
IIOACTPOKHM BHYTPHU JAHHOM CTPOKHM; 3aME€HA HAWJEHHOMN IOJCTPOKM HA APYIYIO CTpOKy. I'eHepanms
BCEX CJIOB B HEKOTOPOM ai(aBuTe, yJOBIECTBOPSIOMIMX 3a/JlaHHbIM orpanuueHusiM. [IpeobpasoBanue
qKclia B CHMBOJILHYIO CTPOKY U 00paTHO.

MaccuBbl M MOCIIEIOBATENbHOCTH 4Hcel. BpruncieHne 0000IMEHHBIX XapaKTEPUCTUK
9JIEMEHTOB MacCHMBa WJIHM YHCIOBOM IOCIEIOBATENbHOCTH (CYyMMBI, IPOU3BEIEHUS, CPEIHErO
apu(PMeTUYEeCKOro, MUHUMAIBHOTO M MAaKCUMAJIbHOTO 3JEMEHTOB; KOJMYECTBA JJie- MEHTOB,
YOBJICTBOPSIIOIINX 3aIaHHOMY YCJIOBUIO). JIMHEHHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHBE.

CoptupoBka ogHOMEpHOr0 MaccuBa. [IpocThie METOABI COPTHUPOBKU (METOJ IMy3bIpbKa, METO]T
BbIOOpa, COPTUPOBKA BCTaBKamu). COpTUPOBKA- CIUSHUEM. BBICTpas cCOpTUPOBKA MaccHBa (aJrOpUTM
QuickSort). J[Bon4yHbIi TOUCK B OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymMepHbIe MaccuBbI (MaTpuULbl). AITOPUTMBI 00paOOTKU IBYMEPHBIX MACCHUBOB: 3all0JHEHHE
JBYMEPHOT'O YHMCIIOBOI'O MAaccHBa IO 33JaHHBIM IIpaBWjaM; IOUCK AJIEMEHTAa B JIBYMEPHOM MAaCCHUBE;
BBIUHCIICHHME MaKCcUMyMa (MMHMMYMa) U CyMMBbl 2JIEMEHTOB JIBYMEPHOI'O MAacCHBA; I€pECTaHOBKA
CTPOK U CTOJOLI0OB ABYMEPHOI'O MacCHBa.

Paspabomra npocpamm ons pewienusi npocmouix 3a0a4 aHaiuza OawHvix (OYUCMKA OAHHUBIX,
KAaccu@urayus, aHaiu3 OMKIOHEHULL).

HNHpopManoHHBIE TEXHOJTOTHH

TexcroBelii mponeccop. PemaktupoBanue u ¢opmarupoBanue. IIposepka opdorpaduu u
rpammaTuky. CpeacTBa IOMCKa M aBTO- 3aMEHbl B TEKCTOBOM Ipolieccope. Mcnonp3oBanue CTUIIEH.
CTpyKTypHpOBaHHbBIE TEKCTOBble JOKyMeHTbl. CHOcku, ornaBieHue. KoinekTuBHas pabora c
JNOKyMeHTaMu. MHCTpyMEHTBl pPELEeH3UMpOBaHUS B TEKCTOBBIX mporeccopax. OOjauHble CEPBUCHI.
HenoBass  mepenucka. Pedepar. [IpaBunma  OUTHpPOBaHUS  MCTOYHUKOB UM O(GOpPMIICHUS
oubnuorpaduueckux cceutok. OdopmiieHne cnucka Jureparypbl. Cmanoapmsl dubaUoCpagduyecKux
onucaxull. 3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TeKCTa. TeXHHMYECKHE CpENCcTBAa BBOJA TEKCTA.
Criennanu3upoBaHHbIE CPEJICTBA PEJAKTUPOBAHNUS MaTEMaTHUECKUX TEKCTOB.

Ananu3 aaHHbpIX. OCHOBHBIE 33/lauM aHalW3a JaHHBIX: IMPOTHO3MPOBAaHUE, KiaccuuKanus,
KJIacTepu3alusi, aHaIu3 OTKIoOHeHuH. [locnenoBaTenbHOCTh pelIeHHs 3ajad aHalu3a JaHHBIX: cOop
NEPBUYHBIX JAaHHBIX, OYMCTKA M OIIEHKa KadecTBa JIaHHBIX, BBIOOP W/WIM TOCTPOEHUE MOJIENH,
peoOpa3oBaHKEe JaHHBIX, BHM3yaldu3alus HaHHBIX, WHTEpIpeTalnus pe3ynbTaTtoB. lIporpammubie
CpeAcTBa M MHTEPHET-CEPBUCH Ul OOpabOTKM U TMpEACTaBICHUS NaHHbIX. bonblive aaHHbBIE.
MammnHoe o0yuenue. HumennexkmyanoHviti GHAAU3 OAHHBIX.

AHalu3 JaHHBIX C TIOMOULIbIO DJIEKTPOHHBIX TaOnMIl. BpIUMCIEHHE CyMMBI, CpEIHEro
apudmernyeckoro, HauOobLIero (HaMMEHbIIIEr0) 3HaUeHUs quana3ona. Berancnenue kosddunrenHTa
KOppeIsIUKM JIBYX ps0B AaHHBIX. [locTpoeHue cTonOuaThix, JTUHEHUYAThIX U KPYTOBBIX JHArpPaMM.
[TocTpoenue rpadukoB Gpyukmuii. [londop TuHUYM TpeHIa, PEeIICHUE 3a1a9 TPOTHO3ZUPOBAHUS.

YucneHHoe pelleHre ypaBHEeHHH ¢ MOMOIIbI0 nojdopa napamerpa. ONTUMH3AIKS KaK ITOMCK
HaWIydlllero pemeHus B 3afaHHbIX ycioBusax. lleneBas ¢yHkius, orpanudenus. JlokanbHble U
r7100aNbHbBI MUHUMYMBI 11eJ1eBOM (QyHKIMH. Perienue 3a1a4 ONTUMU3ALUH C TOMOIIBIO AIEKTPOHHBIX
TabJIHII.

Teopernueckne 0CHOBbI MHPOPMATHKH

TeopeTnueckue NOAXOAbI K OIEHKE KoJWyecTBa HH(OpManuu. 3aKOH aJJUTUBHOCTH
uHpopmanuu. Popmyna Xapriau. Mapopmanus u BeposatHocTs. Popmyia LllenHoHa.
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Anroputmbl cxatus AaHHbX. Anroput™ RLE. Anroputm Xaddmana. Anroputm LZW.
AJTOpPUTMBI CKaTUSl JAHHBIX C MOTEPSMU. YMEHbIIECHUE TIyOMHBI KOAHpOBaHUS IBeTa. OCHOBHBIC
uneu anroputmon cxkarus JPEG, MP3.

CkopocTb nepefaun JaHHBIX. 3aBUCUMOCTh BPEMEHH Tepefadyn OT HH(OPMalMOHHOTO 00bEMa
TAHHBIX M XapaKTEPUCTHK KaHaja CcBsi3U. [IpUYMHBI BOSHUKHOBEHHS OIIMOOK IpH Tepenavye JaHHBIX.
Kozpl, no3Bossromue oOHapyUBaTh U UCHPABIATH OMIMOKM, BO3HUKAIOIIUE MIPU Mepeaye JaHHBIX.
Paccrosinne Xsmmunra. Koguposanue ¢ nosropenuem 6utos. Kol XammuHra.

Cuctembl. KoMIIOHEHTHI cucTeMbl M UX B3aummojericTBre. CucteMHbid 3 dexT. YnpapieHue
Kak nH(pOopMaMOHHbIH rporecc. OOpaTHas CBs3b.

Mopenu u monenupoBanue. Llenp MoxenupoBaHusa. AJEKBATHOCTh MOJAEIHA MOJECIHPYEMOMY
00BEKTY MJIH MPOLIECCY, LU MOJSINpOBaHus. PopMaIr3ays MPUKIAIHBIX 33/1a4.

[IpencraBienue pe3ylbTaToB MOJEIUPOBAHUS B BUJE, YAOOHOM ISl BOCIIPUSITHS UETIOBEKOM.
I'padmyeckoe mpencraBieHUe JaHHBIX (CXEMBI, TAOIHIIBI, TPAPUKH).

I'padbl. OcHoBHble moHATHSA. Buasl rpadoB. Onucanue rpadoB ¢ MHOMOIIBIO MaTpPHII
CMEKHOCTH, BECOBBIX MAaTpHII, CIIUCKOB CMEKHOCTU. PellieHne anropuTMU4eckux 3aad, CBA3aHHBIX C
aHanm3oM TpadoB (MOCTPOCHHE ONTUMAIBHOIO MYTH MEXKAY BeplIimHAMu rpada; ompeneseHue
KOJIMYECTBA PA3JINYHBIX IMYTEH MEXKy BEPIIMHA- MU OPUEHTUPOBAHHOI'O allUKIIMYECKOro rpaga).

Hepesbsi. bunapnoe nepeBo. [epeBbst moucka. CrocoOwsl o0xoma aepesa. IlpencraBienue
apu(METHYECKUX BBIPAKEHWH B BHIE JAepeBa. JMCKpeTHbIE WIrPBI JBYX HWIPOKOB C TIOJTHOM
unpopmanueii. [loctpoenue aepeBa mepedopa BapuaHTOB; OMHCAHUE CTPATETMHM UTPHI B TaOIMYHOM
(dopme. BBIMTpHIIHBIC ¥ TPOUTPHIIITHBIE TIO3UIH. BRIUTPHIIITHBIE CTPATETHH.

CpencTBa MCKYCCTBEHHOrO HMHTeJIeKTa. CepBHCHl MAlIMHHOTO IEPEBOJIa U PACIIO3HABAHUSA
ycTHOM peun. KorautusHbIe cepBUCH. VneHTHUKAIINS 1 TOUCK N300payKEHH, pacliO3HABaHUE JIHII.

CamooOyuatoiuecsi cucTeMbl. VICKYyCCTBEHHBIM HMHTEIUIGKT B KOMIIBIOTEPHBIX HTIpax.
Hcnonb30BaHne METO0OB UCKYCCTBEHHOTO

WNuTtemiekta B 00yJaronmx cucremax. Vcrnonb3oBaHre METOA0B UCKYCCTBEHHOTO MHTEIJIEKTa
B pobororexHuke. MHTepHer Bemieil. IlepcrnekTuBbl pa3BUTHS KOMIIBIOTEPHBIX HMHTEUIEKTYaJIbHBIX
cucreM. HelipoHHbIe ceTu.

AJITOPUTMBI M IPOTPAMMHMPOBAHME

@opmanuzanuss TOHATHS anroputMa. MammHa TelopuHra Kak yHUBEpCalbHash MOJEIb
Berunciennit. Tesuc Yé€pua—Twiopunra. Mawuna I[locma. Hopmanvuwie ancopugmor Mapkosa.
Aneopummuuecku Hepaspewiumvle 3adayu. 3adaua ocmanosa. HesozmoodicHocms asmomamuyeckou
OMIAOKU NPOSPAMM.

OrneHka CIIO)KHOCTH BbIUUCIEHHH. Bpems paGoTbl M 00BbEM HCIONB3yeMOM mHaMsTH, HX
3aBUCHMOCTh OT pa3Mepa HMCXOIHBIX JaHHbIX. OlleHKa aCUMITOTUYECKOW CIIOKHOCTHU alrOPUTMOB.
ANTOpUTMBI TIOJMHOMHAJIBHOM ciokHOCTU. IlepebGopuble anroputmsel. [Ipumepbl pa3iIndHBIX
QITOPUTMOB pPEIICHUs OJHOM 3a7]aui, KOTOPbIE UMEIOT Pa3INYHYIO CIOKHOCTb.

[Touck mpoCTBIX 4YHMCEN B 33JaHHOM [JUAaNa30HE C IIOMOIIBIO AITOPUTMA «PEUIETO
OpatocheHay.

MHoropa3ps/Hble Lenble Yucia, 3alaud JIUHHOM apudmeTtnku. CrnoBapH (accolraTHUBHBIC
MaccuBbl, OTOOpakeHus). Xom-tadimunpl. [locTpoeHue angaBUTHO-4AaCTOTHOTO CJOBaps s
3aJIaHHO-TO TEKCTA.

Ananuz mexkcma na ecmecmeeHHOM f3vlKe. Bvloenenue nocnedosamenbHocmel nO WaOIOHY.
Pecynapuvie  svipascenus. Yacmomnuwvii ananu3.CTeku. AHanM3 TNPABUIBHOCTH CKOOOYHOTO
BbIpakeHUs. Brruncienue apudmeTnyeckoro BoIpakeHuUs, 3alIMCAHHOTO B MOCTYUKC- HOM opMe.

Ouepenu. Mcnonb30Banne ouepeu A1 BpEMEHHOIO XpPaHEHUS 1aHHBIX.

Ceasuvie cnucku. Peanuzayus cmeka u ouepeou ¢ NOMOWbIO C8A3HbIX CNUCKOS.

Anroputmbl Ha rpadax. [locTpoeHne MUHMMAaIbHOIO OCHOBHOTO JIepeBa, B3BELICHHOI'O
CBSI3HOTO HEOPUEHTUPOBAHHOTO Tpada. Odxodepaga 6 enyouny. Ob6x00 epagha 6 wupuny. Konnaecto
Pa3NUYHBIXITYTEH MEXAYy BEpIIMHAMH OPHUEHTHPOBAHHOTO AalMKIMYECKOro Tpada. ANropuT™m
Heiiketpel. Areopumm Pnoiida—Yopwanna.
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HepeBbs. Peanusanus nepeBa ¢ MOMOILIBIO CCBUIOYHBIX CTPYKTYp. J{BomuHble (OMHaApHBIE)
nepeBbsi. [locTpoenue nepeBa Juisl 3a- JAHHOTO apuU(pMETHYECKOro BbIpakeHHs. PexypcuBHBIE
anropuT™Mel 00x0/a nepesa. Vcnonap3oBaHue cTeka U ouepenu A 00xo/1a iepesa.

JluHamuueckoe IpOrpaMMHUpPOBAaHME KaK METOJ peleHWs 3aad ¢ COXpaHCHHEM
IIPOMEXYTOUHBIX PE3yJIbTATOB. 3aJ1a4M, pElIacMbl€ C IOMOIIBIO0 JTUHAMUYECKOTO POTPaMMHUPOBAHUS:
BBIUUCIIEHUE PEKYPCUBHBIX (DYHKLMH, TOACYET KOJIMYECTBA BAPUAHTOB, 3a/1a41 ONTUMHU3ALIH.

[Tonsitue 06 0OBEKTHO-OPUEHTHPOBAHHOM IIporpaMMupoBaHin. OObEKTH U Kiacchl. CBOHCTBA
U MeToAbl 00BeKTOB. OOBEKTHO-- OPUEHTUPOBAaHHBIM aHaiu3. Pa3paboTka mporpaMM Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO MO1X0Aa. MHKancynsnus, HaclieA0BaHUE, TOTUMOP(PHU3M.

Cpenpl ObicTpoii pa3paboTku mnporpamm. [IpoexktupoBaHue uHTEpdeiica MonIb30BaTENS.
Vcnonp30BaHne TOTOBBIX YIPABISIEMBIX 3JIEMEHTOB JUIS TOCTPOSHHs HHTepdeiica.

O0630p s3bIKOB IporpaMMmupoBanus. IloHsaTHe 0 mapaaurmax nporpaMMHUpoBaHus. M3yuenue
8MOPO20 A3bIKA NPOSPAMMUPOBAHUA.

NudopMmanmoHHbIe TEXHOJIOTHH

Oransl KOMITBIOTEPHO-MAaTEMATUYECKOT0 MOJICIMPOBAHMS: IMOCTAaHOBKA 3a/a4M, pa3padboTKa
MOJIEJIN, TECTUPOBAHUE MOJENH, KOMIIBIOTEPHBIN SKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB MOAEIMPOBAHUS.

Juckperuszanust Npd  MaTeMaTHYECKOM  MOJICIMPOBAaHUM  HEIPEPBIBHBIX  IMIPOLIECCOB.
MogenupoBaHue ABWXeHUA. MojenupoBaHue OMONOTMYECKUX CUCTeM. MaTeMaTHdecKkue MOJENH B
SKOHOMHUKE. BbIunciauTenbHble 3KCIEPUMEHTHI ¢ MOAeNsAMU. Komnviomeprnoemooenuposanue cucmem
YNpaeieHus.

O06paboTka pe3ynbTaToB dKCIEepUMeHTa. MeToa HauMEeHbIINX KBaapaToB. OIEHKAa YUCIOBBIX
[apaMeTpoB MOJIEIMPYEMBIX OOBEKTOB U MPoLeCCOB. BoccTaHOBIEHNE 3aBUCMMOCTEN IO pe3ysibTaTamM
IKCIIEPUMEHTA.

Beposarnoctasie mogenu. Meroasl Monte-Kapio. Imuranmonsnoe monenupoanue. CUCTEMBI
MaccoBOIr'0 00CTyKUBaHUS.

Tabnuunble (pensuuoOHHbIE) 0a3bl JNaHHBIX. Tabimunma — TMpejcTaBleHUE CBeIEHUH 00
OIHOTUMHEBIX oObekTax. llome, 3ammchb. Kirou Tabnunpl. PabGora ¢ roroBoi 0a3oi HJaHHBIX.
3anonHeHue 6a3bl gaHHbIX. [loMck, copTHpoBKa M (MIbTpalus JAHHBIX. 3alpochl Ha BBIOOPKY
JaHHBIX. 3aMpOoChl ¢ MapaMeTpaMu. Beruncisiemble 1oJis B 3a1pocax.

MHuorotabnuunbie 0a3bl JaHHBIX. TUOBL CBsI3ell MexAy Tabnunamu. BHemHu# Kirod.
[enocTtHOCTh 6a3bl JNaHHBIX. 3alpochl K MHOTOTAONMYHBIM 0a3zaM AaHHbBIX. OcHoOGHble NpuHYUnNsl
Hopmanuzayuu 6a3 oannvix. Asvixk ynpaenenus oannvimu SQL. Coz0anue npocmulx 3anpocos Ha A3vlKe
SOL na 6b100pKy OanHbIX U3 0OHOU MAOIUYBL.

Hepenayuonunvie 6a3vl 0annvix. Ixcnepmuule cucmemsl. VIHTepHET-ipriiokeHus. Tlonstue o
CEPBEPHOM M KIMEHTCKOW 4YacTsaX canWTa. TeXHOJIOrus «KIMEHT — CepBep», €€ JTOCTOMHCTBA M
HegoctaTtku. OcHoBbl s3pika HTML u kackagaeix Tabmur ctuneit (CSS). CuenHapuu Ha s3bIKe
JavaScript. ®opMbI Ha BeO-CTpaHHUIIE.

Pa3smernienune BeO-caiiToB. Yciryra XxocTuHra. 3arpyska (aiaoB Ha cailT.

BBon wn300paxkeHUil ¢ HCNONB30BAaHUEM PA3NIUYHBIX LUMPOBBIX YCTPOUCTB (LIMPPOBBHIX
¢doroanmapatoB U MHUKPOCKOINOB, BHJEOKaMep, CKaHEpOB M T. 1.). I'paduueckuii penakrop.
Paspemienne. KanpupoBanume. HcnpaBnenue nepcnektuBbl. ['mcrorpamma. Koppekuus ypoBHeEH,
Koppekius 1Bera. OOecrBeurBaHUEe LBETHBIX H300pakeHuil. Perymsb. Pabora c obnactamu.
OUIbTPHI.

MmHorocnoitasle u3zo0Opaxkenus. TekctoBble cimou. Macka cnos. Kanamsl. Coxpanenue
BBIZICJICHHON 00sacTu. [loaroToBKa WintrocTparuii 11 Be0-calToB. AHUMHUPOBAHHBIE H300paKEHUS.

Bekropnas rpaduka. IlpumuTtuBbl. M3MeHeHHMe mopsaka 3ie- MEHTOB. BrlpaBHHBaHUE,
pacnpenenenue. [ pynnuposka. Kpussie. @opMaThl BEKTOPHBIX PUCYHKOB. MCIOIB30BaHUE KOHTYPOB.
Bekropu3zanus pacTpoBbIX H300paskeHUH.

[TpyHIMIIBI TTOCTPOEHUSI U PENAKTUPOBAHUS TPEXMEpPHBIX Moje- jei. CeTouHble MOJENIH.
Marepuansl. MonenupoBaHue HCTOYHMKOB ocBelieHUs. Kamepsl. ApnutuBHble TexHosoruu (3D-
npuHTEPHI). [IoHITHE O BUPTYyaIbHOM PEATbHOCTH U JIOTIOJTHEHHOMN pPealbHOCTH.
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Bcero 182 gaca,
B Henemo 4 yaca,
pe3epBHOE BpeMsi—12 4acos.

TemaTnuyeckoe NIIAHKPOBaAHUE

IIpumepHBIe TeMBbI, pacKpbIBalOIINE
JAaHHBIN pa3faes NPorpamMMbl, H
KOJINYeCTBO 4YaCOB, OTBOJUMOE HA UX
H3yuyeHHe

YueGHoe conepxaHue

OcHOBHBIE BU/ABI AeSITeTbHOCTH yYaIuXcs MpH
H3yYeHUHU TeMbl (HA YPOBHe YueOHbIX /IeiicTBHIl)

Pasnea 1. lludposas rpaMoOTHOCTH

(16 yacoB)

Komnerotep — yHUBepcanbHOE
YCTPOMCTBO 00paObOTKH JaHHBIX (4 daca)

TpeboBaHUs TEXHUKU 0€30MTACHOCTU M TUTUEHBI TIPU paboTe ¢
KOMITBIOTEPAMHU U IPYTHMH KOMIIOHEHTaM# A(POBOTO
oKkpykeHus. [I[puHINTIBI pab0THl KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX cucTeM. Apxutektypa ¢oH Heiimana.
T'apsapockas apxumexmypa. ABTOMaTHYECKOE BHITIOTHEHHES
MporpaMMBI TiporieccopoM. OriepaTuBHAs, TOCTOSIHHAS U
nojaroppemMeHHast namsaTb. OOMeH JaHHBIMHU C TIOMOIIBIO IIHH.
KonTponneps! BHeUTHUX ycTpoicTB. [Ipsmoit nocTyn Kk naMsTy.
OCHOBHBIE TEHACHIINN Pa3BUTUS KOMIBIOTEPHBIX TEXHOJIOTHIA.
[NapannensHble BEIYUCIEHUS. MHOTOMPOIECCOPHBIE CHCTEMBI.
CynepkoMnbioTepsl. PactipeieIéHHbIC BBIYHCITUTENBHBIE
CUCTEeMBI 1 00paboTKa OOJBIINX JaHHBIX. MOOHITEHBIE
nr(pOBBIE YCTPOMCTBA U MIX POJIb B KOMMYHHUKAITUSX.
BcTpoeHHBIE KOMITBIOTEDSI.

MukpokoHTposuiepbl. PoboTH3MpoBaHHBIE TIPOU3BOJICTRA.

e AHaJIM3UPOBATH YCJIOBHS UCIIOIb30BAHUS
KOMIIBIOTEPA U IPYTHX JOCTYITHBIX KOMIIOHCHTOB
Ir(POBOTO OKPYKEHUS C TOUKH 3PEHUS
TpeOOBaHMI TEXHUKH O€301IaCHOCTH M TUTHUCHHBI.

e OnuchIBaTh COCTABHBIC YACTH U IPUHITUTIBI
paboThl KOMIBIOTEPOB M MOOHMIIBHBIX YCTPOMCTB.
XapakTepru30BaTh KOMITBIOTEPHI Pa3HBIX
MOKOJICHUH.

e lckath B cetu MHTEpHET MH(DOpMAIUIO 00
OTEUYECTBEHHBIX CICIMAIUCTaX, BHECIINX BKJIAJl B
pa3BHUTHE BBIYUCIUTENBHON TeXHuKH. [[pruBoauTh
MIPUMEPBI, TOJTBEPKTAIONINE TSHICHIINN
Pa3BUTHUS BBIYUCIUTEIBHON TEXHUKH.

o [loSICHATH CYIIHOCTh MapaJlIeIbHBIX
BBIYUCIIEHUN.

e [IpuBoauTh MpUMEPHI 3a11a4, IS PEIICHUS
KOTOPBIX TIPUMEHSIOTCS CYTIEPKOMIIBIOTEPHBIC
TEXHOJIOTMH WJIH TEXHOJIOTHHU PaCIpeesIEHHBIX
BBIYMCJIEHUN.

[IporpamMmMHoe obecnieueHme
(4 gaca)

[IporpammMHoe oOecrieueHre KOMITBIOTEPOB U KOMITBIOTEPHBIX
cucreM. Bujpl nmporpaMMmHOro odecriedeHus 1 UX Ha3HaYEHUeE.
Oco0EeHHOCTH TTPOTPAMMHOT0 00€CTIeueHNST MOOMITEHBIX
ycrpoiicts. [lapannensHoe nmporpamMmmupoBanue. CucTeMHOe
nporpaMMHoe obecrieueHue. OnepauuoHHbIE CUCTEMBI.
Yrunutel. paiiBepsl ycTpoiicTs. MHCTamAnus n
JEUHCTAIUISANNS IPOTpaMMHOTO obectieueHs. DaiioBsie
cucteMbl. [IpHHIIUIBI pa3MenIeHns: 1 UMEHOBaHUs (aiioB B
JoirospeMeHHoN namMsTh. 111a0noHsl [u1s onucaHus Tpyni

e PaOorath ¢ rpaduiyeckum nHTEpheiicom
omneparrionHoi cucteMsl (OC), cTaHAapTHRIMU U
CITy>K€OHBIMU TPUIIOKEHUAMH, (HaiiToOBBIMH
MeHeKEepPaMH.

e COOTHOCHTH BH/JIBI JIUIICH3HUI Ha UCTIONBb30BaHHE
MIPOTPAMMHOT'0 00ECTIEYEeHUSI U TIOPSJIOK €ro
HCIOJIB30BAaHMSI U PACIPOCTPAHEHUSI.

e [IpuBOAMTH MPUMEPHI POITPUETAPHOTO U
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(haiinmoB. 3akoHOMaTENLCTBO Poccniickoit Menepannu B 061acTH
porpaMMHOTo obecriedeHus. JIuneHsnpoBanme mporpaMMHOTO
obecrieyenus 1 HUQPPoBHIX pecypcoB. [Iponpuerapnoe u
cBOOOHOE ITporpaMMHoe obecrieuenue. Kommepueckoe u
HEKOMMEPUYECKOE UCTIOIH30BAHNE TIPOTPAMMHOTO O0ECTICUSHS
1 poBBIX pecypcoB. OTBETCTBEHHOCTh, yCTaHABIMBAEMAas
3aKOHOaTenbCTBOM P®D 3a HenpaBOMEpHOE UCIIOJIB30BAHUE
IporpaMMHOT0 oOecredeHus M U(POBBIX PECYPCOB.
IIpakTHyeckas padoTa

WHcTannsys 1 NIeMHCTAUIALUS IPOrpamMM

CBOOOTHOTO TIPOTPAMMHOTO 00ECTICUeHHS,
MpeTHA3HAYCHHOTO JIJISl PEIICHUS OJTHUX U TEX XK
3ajad.

Ha3piBaTh OCHOBHEBIC MPAaBOHAPYIICHUS,
HMMEIOIIUE MECTO B 00J1aCTH UCTIONh30BAHUS
MPOTPaAMMHOI0 00ECIICUCHYS, M HaKa3aHHsI 32
HUX, TIPEyCMOTPEHHBIC 3aKOHOIATEILCTBOM PO,

Kommerotephsie cetu (4 gaca)

HpI/IHHI/IHLI IMOCTPOCHUA u armnapaTHbIC KOMITIOHCHTBI
KoMInbloTepHbIX ceTeld. CereBble mpoTOKOJbl. CeTb MHTEpHET.
Anpecanmsi B cetu HWuteprer. Ilpotoxonsr creka TCP/IP.
Cucrema nomeHHblx MMEH. Paspenenue IP-cetm Ha mojceTu ¢
noMoIp0 Macok mnoacereil. CereBoe aIMHHHCTPUPOBAHHUE.
[lonyyeHue JaHHBIX O CETEBBIX HACTPOMKax KOMIIBIOTEPA.
[IpoBepka Hammuus cBs3U ¢ y3aoM cetd. OrpeneneHue
MapuipyTa ABWXEHHS IaKeTOB. BuIbl AEATENBHOCTH B CETH
Wnrtepuer.  CepBucet  HuTepHeTa.  I'eomHbopMaImioHHbIe
cucTeMbl. ['€oJIOKallMOHHBIE CEPBUCHI PEATBHOIO BpPEMEHHU
(JToxanust MOOMITBHBIX TeJIe()OHOB, OTIPE/ICIICHUE 3arpyKEHHOCTH
aBTOMarucTpajiei u T. I.); UHTEPHET-TOProBisl; OPOHUPOBAHHE
OWJICTOB M TOCTHHUII M T. M. ['OCyaapcCTBEHHBIE DIIEKTPOHHBIC
cepBuchl u yciayru. ConuanbHble CETH — OpraHu3aIus
KOJIJIEKTUBHOTO B3aMMOJeHcTBUSI M oOMeHa naHHbIMU. CeTeBoit
9THKET: NpaBWiIa TOBeAeHUs B KubepmpocrpaHcTse. [Ipobiema
IO NINHHOCTH [IOJTyYEHHOU WHPOPMAIIUH. OTKpBITHIE
o0pazoBareibHbIE PECYPCHI.

IIpakTuyeckas padora

CereBoe aIMUHICTPHPOBAHNE

o [osICHATH NPUHLUIIBI IOCTPOCHHUS

KOMITBIOTEPHBIX CeTel. BBISIBIIATE o0I1Iee 1
pa3au4us B OpraHU3aluy JIOKAIBHBIX U
rI00aIbHBIX KOMITBIOTEPHBIX ceTel. [IpuBoanTh
npumepsl mpotokonos creka TCP/IP ¢
onpenenéHHbIMI QYHKIUAMH.

e llcrionp30BaTh MacKy MOJCETEH s pa3OueHs

IP-cetn Ha moxceTH.

o [IpuMeHATH IpOrpaMMHOE OOecTieueHne st

MPOBEPKU PabOTOCTIOCOOHOCTH CETH.

Hudpopmarinonnas 6e30macHoCTh (4
Jaca)

TexHOreHHBIE H SKOHOMHUYECKHE YIPO3bl, CBSI3aHHBIE C
HMCHOJb30BAaHUEM UKT. OOmue MPOOJIEMBI 3al{UThI
uHpopManmn U uHPOpMaUMOHHONH Oe3onmacHocTH. CpencrTBa
3aUThl HHPOPMALIMK B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U
ABTOMAaTHU3UPOBAaHHBIX MH(OPMAIMOHHBIX cHucTeMax. [IpaBoBoe
obOecnieueHne HWHMOPMAIMOHHOW O€30MACHOCTU. JDNIeKMPOHHASA
yupposas  noonucv, - cepmUPUUUPOBAHHBlE — calimbl U
OOKYMeHmbL. [MpenoTeparienue HECAHKI[MOHUPOBAHHOTO

XapakTepu3oBaTh CYyIIHOCTh MOHATUH
«uH(OpMaIIMOHHAsT 0€30MIaCHOCThY, «3allUTa
uHpopmanum». DopmMyITMpOBaTH OCHOBHBIC
npaBuiIa HHPOPMAIIMOHHOI Oe30MacHOCTH.
AHaIM3UPOBAThH 3aKOHOJIATEIbHYIO 0a3y,
Kacarolyrocst ”HPOpPMaIMOHHOH 0€30MacHOCTH.
[TpumeHsTH cpencTBa 3auIuThl HHPOPMAIIHK:
OpaHaMaydpbl, aHTUBHPYCHBIE IPOTPAMMBI,
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JOCTylma K JIMYHOM  KOH(HMIACHIMAILHOW  HH(pOpMAIHH,
XpaHAIIecs Ha IEePCOHATHHOM KOMITBIOTEPE, MOOMIBHBIX
ycrpoiictBax. Bpemonocnoe mporpammHoe obecrneyeHne U
cnocoObl  OOpeOBI ¢  HHM. AHTUBUPYCHBIE TPOTPAMMEI.
Opranm3anust JUYHOTO apxuBa uWHGoOpManuu. PesepBHOE
konupoBanue. [laponmpHas 3ammra  apxuBa.llludpoBanue
naHHbIX. CUMMETpUYHbIE 1 HecuMMeTpudHbIe Udpbl. Ludpsr
npocroit 3amensl. [ndp Lesaps. [ndp Bmwkenepa. Anropurm
mudpoBanust RSA. Cmeeanoepagus.

IIpakTH4eckue padoThI

1. AHTUBHpYCHBIE IPOTPaAMMBI

2. lllndpoBanne qaHHBIX

MapoJIMPOBAHNE H apXHBUPOBAHHE,
mudpoBaHUE.

Pa3znen 2. Teoperuueckne ocHOBbI HH(popmaTuku (58 yacoB)

[IpencraBienue nHpoOpMAaILIUK B
koMmrmsioTepe (14 gacoB)

WNudopmarus, nanneie u 3HaHus. VHMOPMAIMOHHBIC MTPOLIECCHI
B MIPHUpPOJIE, TEXHUKE U oOIIecTBe. HempepriBHBIE U AHCKPETHBIC
BeIMYMHBI W CUTHaNBL. HeoO0XOAMMOCTh TUCKPETH3AIHU
nH(pOpMAIUY, TMPEeIHA3HAYCHHON [UIsl XpaHEHUs, IMepenadyu U
00paboTku B IUGPOBBIX cHucTeMaX. J[BOMYHOE KOAMpPOBAaHHE.
PaBHOMepHBIE U HepaBHOMEpHbIE Koabl. JlekoaupoBaHue
COOOIIICHUH, 3alMCaHHBIX C MOMOIIBI) HEPAaBHOMEPHBIX KOOB.
VYenosue @ano.JlocTpoeHue 0THO3HAYHO IEKOJUPYEMBIX KOJOB
¢ mnomompeio gepeBa. Ipagp Ar. A. Mapkosa. EnuHUIB
M3MepeHusl KonndectBa nHpopManuu. AndaBUTHBIA MOIXOJ K
olleHKe  KkosuuectBa  MHGOpMauu.CUCTEMbl  CUHCIICHUS.
Pa3BépHyTas 3anuch HENbIX U APOOHBIX YHCEN B MO3UIIMOHHON
cucteMe cuucieHusa. CBOKMCTBA ITO3UIIMOHHOM 3aIllMCH YHCJIA:
KOJIMYECTBO IU(P B 3alUCH, MPHU3HAK JEIMMOCTH 4YHCIa Ha
OCHOBAaHHE CHCTEMBI CUHCICHHUS. ANTOpPUTM IepeBoAa IIEIOTr0
gucna W3 P-UYHOW CHCTEMBI CUYHCIEHUS B JIECATHYHYIO.
ANTOpPUTM TIepeBOIa KOHEUHOH P-muHO# ApoOU B JECATHIHYIO.
AJNTOPUTM TIepeBOAa IEJNOT0 YWCIa W3 JCCATUIHOH CHCTEMBI
cuncnenns B P-uunyro. [lepeBoj; KOHEUHOH AECATUYHON NpoOU B
P-uanyro CUCTEMY. JlBonuHas, BOCBMEpPUYHAS Hu
MIECTHAAIATEPUIHAS CUCTEMBl CUHCIICHUS, CBS3b MEXIy HHUMH.
ApudmeTruecKkue orepanud B MO3UIMOHHBIX  CHCTEMax
CUuCleHUs. TpouyHas ypagHOBEWEeHHAs] CUCMEMA CYUCLEHUS.
Jlsouuno-oecamuunas  cucmema cuucrenus. KomupoBaHwue
tekctoB. Komupoka ASCIL. OpHoOaliTHBIE KOIHWPOBKH.

[NosicHATH CyNTHOCTD MOHATHH «MHPOPMALIUSY,
«IIaHHBIEY, «3HAHUAY». Pemate 3a1aun Ha
n3MepeHne nHHOpMAIIH, 3aKIIFOUYEHHON B TEKCTE,
¢ mo3unuu andaBUTHOTO MOIX0a (B
MIPEANOI0KEHUN O PABHOM BEPOSITHOCTH
MOSIBJICHUS] CAMBOJIOB B TEKCTE).

[osicHATh HEOOXOAMMOCTH U CYITHOCTh
JUCKPETU3ALNH [IPU XPaHEHUH, iepeade u
00paboTKe TaHHBIX C MOMOIIBI0 KOMIIBIOTEPOB.
IIpuBOANTH MPUMEPHI PABHOMEPHBIX U
HEpaBHOMEPHBIX K0/10B. KonupoBaTs u
JIEKOIMPOBATH COOOIIEHHS C MCIIOIh30BAHUEM
PaBHOMEPHBIX U HEPABHO- MEPHBIX KOJIOB.
Crpoutb npepUKCHBIE KOJIBI.
Knaccuguuupoparb CUCTEMbI CUUCIICHUS.
BrImomHATE CpaBHEHHE YHCEI, 3aMCAHHBIX B
JIBOUYHOM, BOCBMEPUYHOM U IIECTHAALIATEPUIHON
CHUCTEMAaX CUUCJICHHUSI.

OCyIIeCTBISATE «OBICTPHII TIEPEBOT YUCEI
MEXy TBOMYHOU, BOCBMEPUUHON U
MIECTHAAATEPUIHON CHCTEMaMHU CUHCIICHHUS.
BBIMOTHATE ClIOKEHHE W BRIYUTAHUCUUCET,
3allMCAHHBIX B JIBOUYHOW, BOCBMEPUYHON U
LIECTHAALATEPUYHON CUCTEMAX CUMCIICHMUS.
OcCymecTBIATh KOJUPOBAHUE TEKCTOBON
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UNICODE. Kommpoka UTF-8.

00BéMa

OmpenencHue
TEKCTOBBIX

Cranmapt
“H(POPMAITHOHHOTO
coobuenuii. Koguposanue n300paKeHNH. Onenka
nHPOPMALMOHHOTO  00b&Ma rpadUyecKux JaHHBIX  TIPH
3aJaHHBIX pa3pelieHHH M [JIyOWHe KOOUPOBAaHHUS IIBETA.
LBetoBeie Momenu. BekropHoe xomupoBanue. Dopmatsl
¢aitnoB. Tpéxmepnas rpapu- ka. DpaxrtanbHas Trpaduka.
KommpoBanme 3Byka. OuneHka wuH()OPMAIMOHHOTO O00BEMa
3BYKOBBIX [AaHHBIX IPU 33JaHHBIX YacTOTE€ IUCKPETH3ALUH U
Pa3pAIHOCTH KOIUPOBAHUS.

IIpakTuyeckune padoTbl

1. duckperuzanus rpaduaeckoit nHbGopMaIim.

2. Jluckperuzanys 3ByKOBO HHPOpPMALIUH

WHPOPMAIIMH C TIOMOIIBIO KOJAUPOBOYHBIX
tabmu. OnpeaensaTs HHQOPMAITHOHHBIN 00BEM
TEKCTOBBIX COOOIICHUH B Pa3HBIX KOJUPOBKAX.

BreraucisaTs pa3Mep 1IBETOBOUW HaJIUTPHI 110
3HaYEHUIO OMTOBOH TITyOHHBI IBeTa. OnpenensiTh
pasmepsl rpaduyeckux (GaiiioB MpH W3BECTHBIX
pa3pelieHny 1 TI1yOrHe KOAUPOBaHUsI LIBETA.
Brranciats nHGOpManOHHBIA 00bEMIIH(POBOI
3BYKO3AITMCH 110 9aCTOTE AUCKPETU3AIHH,
IyOWHE KOAUPOBaHUS M BpEMEHH 3aIiCH

OcHoBbl anreOpsl toruku (10 yacos)

Anrebpa noruku. [loHsTHEe BBICKa3bIBaHUS. BBICKa3bIBaTEIbHEIC
dbopmbr  (mpenukatel).  KBaHTOpBI ~ CyIlecTBOBaHUS U
BceoOwmHocTH. Jlorndyeckue omnepanuu. TaOmuipl MCTUHHOCTH.
Jlornueckue BBIPAKEHUSL. Jlornueckue TOXKJIeCTBa.
JloKka3aTenbCTBO JIOTUYECKUX TOXKAECTB C IOMOLIBIO TaOJIUI
ucTUHHOCTH. Jlorndyeckue omepanuu W ONEpalud  Haj
MHOXECTBAMH. 3aKOHBI ajreOpbl JIOTMKHA. OKBHUBAJICHTHEIC
peoOpa3oBaHusl  JIOTMYECKMX  BhIpakeHuil.  Jloruueckue
ypaBHEHUS! M cuUCTeMbl ypaBHeHui. Jlormueckue ¢QyHKUMU.
3aBUCUMOCTD KOJIMYECTBA BOZMOXKHBIX JIOTUYECKUX (QYHKIHUH OT

KOJHMYeCTBAa apryMmMeHToB. [lomHbBIE CHCTEMBI JIOTHYECKHX
¢ynkunii. KanoHnmdeckne QOpMBI JIOTMYECKHX BBIPAXKEHUI.
CosepiuieHHbIE JIU3bIOHKTUBHBIE u KOHBIOHKTUBHBIE

HOpMallbHble ()OPMBI, aITOPHUTMBI WX IOCTPOSHHS IO TadIuUIle
WCTUHHOCTH. Jlornyeckue sJIeMEHTH B COCTAaBE€ KOMIIBIOTEpA.
Tpurrep. Cymmarop. MHoropaspsassiii cymmarop. [locrpoenne
CXEeM M3 JIOTHYECKHX JJIEMEHTOB MO 3aJaHHOMY JIOTHYECKOMY
BBIPKEHHIO. 3al¥Ch JOTHYECKOT0 BBIPAKEHUS IO JIOTHYECKOU
cxeme. Muxpocxemul u mexHon02us Ux npou3800Ccmad.
IIpakTH4eckas padora

[Moctpoenne u aHanu3 TAOAMII WCTUHHOCTH B TaOJIMYHOM
mporeccope

[IpuBOANTH MPUMEPHI SJIEMEHTAPHBIX U
COCTaBHBIX BBICKa3bIBaHMi. Pa3znmuuars
BBICKA3bIBAaHUS U IPEIUKATEHI.

YcTaHaBIUBATE CBSA3b MEXKIY aNreOpoil JOTHUKH H
TEOPUEH MHOKECTB.

BpruncnisaTh 3HaU€HUS JTIOTHYECKUX BBIPAKEHUM C
JIOTUYECKUMH OTEpalMsIMU KOHBbIOHKIUH,
JU3bIOHKLIWN, UHBEPCUH, UMILTUKALINH,
SKBUBAJICHIINH.

[IpoBoauTh aHaM3 TAOIUI] UCTUHHOCTH. CTPOUTH
TaOJIUIBI ICTUHHOCTH JIOTHUECKUX BBIPAIKEHHM.
OcyIiecTBIATh SKBUBAJICHTHBIE TTPEOOPa30BaHUS
JIOTUYECKUX BBIPAKEHUU C UCIIOJIb30BAaHUEM
3aKOHOB aJTeOPBI JIOTUKH.

OCyIecTBIATh MOCTPOSHUE JIOTHIECKOTO
BBIPAXXCHMS C JIAHHOM TaOJIUICH UCTUHHOCTH H
€ro yIpoIieHue.

Pemiate mpocthle Toruueckue ypaBHEeHUs U
CHUCTEMBI YpaBHEHUM.

XapakTepu30BaTh JOTUYECKUE DIIEMEHTHI
koMmbroTepa. [osicHATh ycTpoiicTBO cymMmMaTopa
U TPUTTEPA. 3aIUCHIBATH JIOTHYECKOE BRIPAKECHUE
JUIs1 OPOCTOM JIOTHYECKOM CXEMBbI

Kommnerorepnas apudmernka (6 qacos)

[Ipencrasnenne
OrpaHn4eHHOCTh

LEIBIX
JIMara3oHa

yucen B NaMSTH
4yucen  Tpu

KOMIIBIOTEPA.
OrpaHUYECHUUN

HonyanL BHYTPCHHECC IMPEACTABIICHUC LICIIBIX U
BCIICCTBCHHLIX YUCCJI B ITAMATH KOMIIBIOTCPA,
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KoJMuecTBa paspsaoB. IlepenonHeHue pa3psgHON  CETKH.
be33HakoBble M 3HAKOBBIC AaHHBIC. 3HAKOBBIM OWMT. JIBOMYHBINA
JIOTIOJTHUTENIBHBIA ~ KOJI ~ OTpUIATeNIbHBIX  4ucen.llooutoBsie
JIOTUYECKHe ormeparnuu. Jlorndyeckuii, apuMeTHUSCKUNA W
nukmdecknii capurn. lludpoBanue ¢ MOMOIIBIO MTOOUTOBOM
orepanuu «UCKIIFOYAIOIIEE NI ». [IpencraBnenue
BEILIECTBEHHBIX YMCEN B TAMSITH KOMIIBIOTEpa. 3HavaIasi 4acTh U
MOpsAA0K 4yucia. Jluama3oH 3HA4YEHWUH BEIIECTBEHHBIX YMCEl.
[IpobneMbl XpaHECHHS BEMIECTBEHHBIX YHCEN, CBS3aHHBIE C
OTpaHUYCHHEM KOJHYECTBA pa3psaoB. BrionHeHue onepanuii ¢
BEUIECTBEHHBIMH  YHUCIIAMH, HAaKOIUIGHWE OMmHMOOK  TpH
BBIYHCIICHUSIX.

IIpakTHyeckas padora

I/I3yquHC ImopaspaaHoro MalmnMHHOI'O0 HPEACTABJICHUA LEJIbIX U
BEIIECTBEHHBIX YUCEN

OTIPEETISATH 110 BHYTPEHHEMY KOy 3HAUYEHHE
qHcha.

[TosicHATH MOPSIIOK BBHITIOJIHEHUS
apu(MEeTUIECKUX OTepaluii C IEeJIBIMUA U
BEIIECTBEHHBIMU YHCIAMHU B IIPOLIECCOPE.
[IpuMeHATh TOOUTOBEIE IOTHIECKHE OTIEPAIIHH.
[osicHATD MPUYUHBI HAKOTIICHHSI OIIMOOK TPH
BBIYHCJICHHUSX C BEIECTBEHHBIMH YHCIAMHU

Beenenue B mporpammupoBanue (10
YacoB)

OnpeneneHne BO3MOXKHBIX PE3YyJIbTaTOB PabOTHl MPOCTEUIIHIX
AITOPUTMOB YIPABICHUSA WCIOTHUTEISIMHU U BBIYUCIH- TEIBHBIX
anroputmoB. OImpenencHue HUCXONHBIX NAHHBIX, MPU KOTOPBIX
ANTOPUTM MOXET IaTh TPeOyeMbI pe3yNbTaT. DTalbl pemeHUsI
3ajad  Ha  KommbloTepe. UWHCTpyMeHTaJbHBIE  CpeACTBa:
TpaHCIATOD, OTJIaTYHK, PO UITUPOBIIHK. Cpena
nporpamMmmupoBanusi. KoMnuisinust 1 uHTEpnpeTanus IporpaMm.
Buptyanbaele mMamunbl. MHTErpupoBaHHas cpefa pa3paboTKH.
Metonbl oTinaakd nporpamM. Kcnosib30BaHUE TPACCHPOBOYHBIX
tabmun.  OmmamouHsli  BBIBOA. l[lomraroBoe  BRITIOTHEHHE
nporpammel.  Touku  ocraHoBa. IIpocMoTp — 3HaueHui
nepeMeHHbIX. SI3pIk mporpammuposanusi (Python, Java, C++,
C#). Tunsl nepeMEeHHBIX: 11€JI0YNCICHHBIC, BEIIECTBEHHEIE, CUM-
BOJIbHBIE, Toruyeckue. Bersnenud. CrnoxHbie ycnoBus. LIUKibI ¢
yciaoBueM. [lukinbsl 1o mnepeMeHHOH. Bzaummo3ameHseMOCTb
pa3IMYHBIX BUAOB IWKJIOB. MHBapmanT mmkia. CocraBieHue
LMKJIa C MCTIOJIb30BAHUEM 3apaHee ONpeAeIEHHO- IO HHBapHaHTa
nukna.  JlokymeHtupoBanue — mporpamm.  Mcmnonb3oBaHue
KOMMeHTapueB. [loaroroBka omucaHWs  TPOrpaMMbl U
WHCTPYKUMH JAJsl  TOJb30BaTels. AJNTOpUTMBI  00pabOTKH
HaTypaJIbHbIX YHCEIN,- 3allHCaHHBIX B IMO3UIHMOHHBIX CHCTEMAax
CUMCIICHUsI: pa30ueHue 3alicHi YHCia Ha OT/ACIbHbIE IU(PHL;
HAXOXICHUE CYMMBl M TIPOM3BEICHUS UHUQp; HAXOXKICHUE

BrusicHATE pe3ynbTaT paboThl aIropuTMa JUis
HCIIOJTHUTENS TIPU 33JaHHBIX UCXOMHBIX JAHHBIX,
OTIpeETIATh BO3MOXKHBIE HCXOJHBIE TaHHBIE JJIs
M3BECTHOTO pesynbraTa. [IpuBoauTh MpUMeps!
aITOPUTMOB, COJAEPKAIINX ITOCIIEIOBATENbHEIE,
BETBAIINECS U IIUKINYECKUE CTPYKTYPHI.
AHanM3MpoBaTh HUKINYECKUE aITOPUTMBI TS
HCIIOJTHUTEIIS.

BriaensaTe 3Tamnsl pemeHus 3a1aun
HakoMmmbioTepe. [1osSCHATH cymHOCTD
BBIJIEJICHHBIX ATAIOB.

OTytakuBaTh NPOrPaMMBI C TOMOIIBIO
TPacCUPOBOYHBIX TAOJHII U C UCIIOJIb30BAaHUEM
BO3MOKHOCTEHN OTJIaIUMKa CPEIbI
MIPOrpaMMHUPOBAHUS.

CocCTaBnATh JOKYMEHTAIUIO Ha MTPOTPaMMYy.

PazpabateiBaTh U peaqn30BEIBATE HA SI3BIKE
MIPOTPAMMHUPOBAHUS AJITOPUTMBI 00pa0OTKH
LIEJIBIX YUCEIl, B TOM YHUCIIe TIepeOOpHEIe
AJTOPUTMBL.
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MaKCHUMajbHOH (MHHMMajbHOH) 1udpel. Haxoxmenue Bcex
MIPOCTHIX YHWCEINl B 33aHHOM AuamaszoHe. [IpencraBnenue gucia
B BU/Ie HA0Opa MPOCTHIX COMHOXHTENEH. ANTOpUTM OBICTPOro
BO3Be/ieHU B cTenieHb. OOpa0doTKa AaHHBIX, XpaHSIIUXCs B (aii-
nax. TekcroBble w MBOWYHBIC (aiapl. DaiiIoBbIC ITepeMEHHBIC
(daitnoBsie ykazatenu). Urenue u3 aiina. 3anuck B daii.
IIpakTH4eckue padoThI

1. Breigenenne m 00paboTka 1P IEIOr0 YHCIa B pa3sTHIHBIX
cUCTeMax CUHCIICHHUS C UCTIOJIH30BAHUEM omeparuit
LEJIOUMCIICHHOHN apu()METHKH.

2. Pemenwne 3amaq MeToj0M Tiepedopa.

3. O0paboTKa JaHHBIX, XpaHANUXCA B (haimax

e PazpabareBaTh IPOrpaMMEBI IJIsT 00paOOTKH

JAHHBIX, XPAHAITUXCS B TEKCTOBBIX (haiimax

BcmomMoraTenbHbIe anroputMel (4uaca)

Pazbuenune 3agaun Ha moazagauu. [lognmporpammel (ipoueaypsl
n ¢yakauu). Pexypcus. PexypcuBHble 0OBEKTH ((ppaxTaibl).
PexypcuBnble npouenypsl U ¢yHkunu. Mcnons3oBanue crteka
IUIL  OpraHM3allii PEKypPCHBHBIX BBI30BOB. lcmonb3oBaHue

CTaHIApTHOM  OMONMOTEKHM  SI3pIKa  MPOTrPaMMHUPOBAHUSL.
[lopkmoueHne  OMOMMOTEK  TOAIPOTPAMM  CTOPOH-  HHX
MPOU3BOAUTEICH. MopynbsHbIN MPUHIUIT MOCTPOEHUS
MPOTPaMM.

IIpakTH4eckue padoThI

1.Mcnionp30Banne mOANPOrpaMM CTaHZAPTHOH OMOIMOTEKH
sI3bIKA MIPOTPaMMHUPOBAHUSI.

2.Pa3pabotka moamporpamm.

3.PexypcuBHBIE TOATIPOTPAMMEI.

4. MolylbHBI IPUHLIMII IOCTPOEHUSI IPOrPaAMM

PasouBate 3amauy Ha nogazanaun. Opopmiars
JIOTHYECKHU IEJIOCTHBIE WM MOBTOPSIOIINECS
(hparMeHTBI IPOrPaMMEI B BUAE TIOJIIPOTPAMM.
[osicHATH CYLTHOCTD PEKYPCUBHOTO ajlrOPUTMA.
Haxonuts pekypcuBHbIE OOBEKTHI B
OKpy:karorieM mupe. OnpenessaTe pe3yabTaT
paboThI MPOCTOTO PEKYPCUBHOIO aJIrOPUTMA.
HUcnons3oBaTh cTaHAapTHBIE OUOIHOTEKH
MOJIPOrPaMM sI3bIKa IPOTPAMMHUPOBAHUS,
OMOJIMOTEKN CTOPOHHUX TIPOU3BOIUTEIICH.
IIpuMeHATh MOAYIIBHBIN IPUHIMUI TIPH
pa3paboTKe nmporpamm

Yucnenusie MeTOIBI (4 yaca)

Uncnennple MeToAbl. TouHOe W TPUOMIKEHHOE pelIeHUs
3amaun. UYUMCIIEHHBIE METOABI PEIIEHUS YPAaBHEHUN: METOJ
nepebopa, MeToJ TMOJOBHHHOro jeneHus. llpubmmkénnoe
BBIUUCIICHHE JITMH KPHBBIX. BbuuciieHuwe mmomaneit ¢uryp c
MOMOIIBI0 YHCJIEHHBIX METOAOB (METOJ] MPSMOYTOJbHUKOB,
Metox Tpameuuit). Ilouck makcumyma (MUHHMYyMa) (GYHKLIUH
OJTHOH MepEeMEHHOI METOIOM I0JIO- BAHHOTO AEJICHHUS.
IIpakTHyeckue padoTel

1.YncneHHoe pemieHne ypaBHEHUH.

2.Ilpubnmx€HHOE BBIYMCICHUWE JJIMH KPUBBIX M IUIOMIAEH
duryp.

3. Ilouck Mmakcumyma (MUHUMYMa) QYHKIIUA

[MosicHsATH TPUHIUITBI PAOOTHI YHCICHHBIX
METOJIOB, Pa3HUILY MEXIY TOUHBIM U
NpUOIMKEHHBIM PEIICHUSIMH BEIYUCITUTEIHHBIX
3a]a4.

Pa3pabartbiBaTh 1 OTIIQXKHUBATH TPOTPAMMBEI,
peanu3yronie YucIeHHbIE METOIbI PEIICHHUS
ypaBHEHUH, MPUOMIKEHHOE BRIYUCICHUE JITTHH
KPHUBBIX U IJIOMIAeH QUryp, MOUCK MaKCUMyMa
(MuHUMYMa) GYHKLIMHU OJHOW TIEpEeMEHHON
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AnTOpUTMBI 00pa0OTKH CUMBOJIEHBIX
ImaHHBIX (4 gaca)

O6paboTKka CUMBOJIBHBIX JAHHBIX. BCTpoeHHBIE (DYHKINH S3BIKA
[IPOrpaMMUpPOBaHUs Al  00pabOTKM CHUMBOJBHBIX  CTpPOK.
AnroputMbel  00pabOTKM  CHMBOJBHBIX  CTPOK:  MOJACYET
KOJIMYECTBa TOSIBICHUI CHMBOJIA B CTPOKE; pa3OMEHHE CTPOKH
Ha CJIOBa 0 MPOOEIbHBIM CUMBOJIAM; ITOMCK HMOACTPOKU BHYTPHU
JAHHOW CTPOKH; 3aMEHa HAWJCHHOW MOICTPOKH Ha JPYTYIO
cTpoky. [l'eHepanms Bcex CIOB B HEKOTOpOM ajidaBwre,
YIOBJIETBOPSIIOIIUX 33aHHBIM orpaHnueHusiM. IIpeoOpa3zoBanue
Yrcia B CUMBOJIBHYIO CTPOKY M 00paTHO.

IIpakTH4eckue padoThI

1. [locumBonbHAs 00pabOTKa CTPOK.

2. O6paboTKa CTPOK C WMCMONB30BaHUEM (DYHKIMI CTaHIapTHOW
OMOINOTEKY SI3bIKA POTPAMMHUPOBAHHUSL.

3. Tenepamust Bcex CJOB, YIOBIETBOPSIOUIMX 3aJaHHOMY

e PazpabatreiBaTh 1 OTIAKUBATH MPOTPAMMEI,

peanu3yIoIre TUIIOBBIE allTOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK Ha BBIOPAHHOM SI3BIKE
MIPOrPaMMHUPOBAHUS

YCIIOBHIO

Anroput™el 00pabOTKH MaccCHBOB (6 MaccuBel M TIOCIENOBAaTEIILHOCTH  4YWCEN.  BrrumcieHue IIprBOIUTE IPUMEPBEI ONHOMEPHBIX H ABYMEPHBIX

4acoB) O00OOLIEHHBIX  XapakTEPUCTHK  DJIEMEHTOB  MacCHUBa WU MaccuBOB. [IpUBOUTE IPUMEPHI 337134 U3
YUCIOBOM  IIOCNIENOBATENbHOCTH  (CyMMBI,  IPOU3BEICHH, HIOBCEJHEBHOM XKU3HU, IPEIIONararoIux
cpeHero apu(MeTHYeCKOro, MUHUMAIbHOTO U MaKCHUMAaJIbHOTO UCIIONb30BaHUE MACCHBOB.
JJIEMEHTOB;  KOJIMYECTBA  JJIEMEHTOB,  YJIOBJIETBOPSIOMIUX

3a/IaHHOMY YCJIOBHIO). JIMHEWHBINA TOUCK 3aaHHOTO 3HAYCHUS B
Maccuse. CopTHpOBKa ofHOMEpHOro Maccusa. [IpocTrie MeToAbI
COPTHPOBKH (METOA ITy3bIpbKa, METOJA BHIOOpa, COPTHPOBKA
BctaBkamu). CopTHpoBKa ciusHuEM. brpicTpas copTHpoBKa
maccuBa (amroputMm  QuickSort). JIBomuHBI TOWCK B
OTCOPTHPOBAaHHOM MaccuBe. J[ByMepHble MacCHBBI (MaTpPHUIIBI).
AnroputMbel  00pabOTKH JIByMEPHBIX MAaCCHBOB: 3allOJTHEHHUE
JBYMEpPHOTO YHCJIOBOIO MacCHBa IO 3aJaHHBIM TpaBUIIAM;
MONCK DJJIEMEHTa B JBYMEPHOM MAacCHBE; BBIYHMCIICHHUE
MakcuMymMa (MHHUMYMa) M CyYMMBI DJIEMEHTOB JBYMEPHOTO
MacCHBa; MEPECTaHOBKA CTPOK CTOJIOIIOB JBYMEPHOTO MacCHBA.
Paspabomxa npocpamm 0ns peuwleHusi npocmuix 3a0ay aHAIU3A
OAHHbBIX

(ouucmrka  Oammwix,  Knaccupuxayus, — aHaIU3
OMKAOHEHUTL).
IIpakTH4eckue padoThI
1. 3anonHeHue MaccuBa.
2. Bbluucienne 000OMIEHHBIX  XapaKTEPUCTUK  MacCHBa

(4ncII0BOI MOCIEAOBATENFHOCTH).

PazpabaTbIBaTh U OTIIQXKKUBATH IPOTPAMMBI,
pearu3yonIre THIOBbIE aJrOPUTMbI 00pabOTKH
OAHOMEPHBIX U IBYMEPHBLIX MaCCUBOB, Ha
BBIOPaHHOM SI3BIKE ITPOrPAMMHUPOBAHHSL.

Paspabamvieams npoepammul 015 peurerus
NpoOCMuIX 34044 AHAIU3A OAHHBIX
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3. Tlowck MHUHHUMaJIBHOTO (MAaKCHMaJIbHOTO) JJICMEHTa B
YHCJIOBOM MacCHBE.

4. JIMHEeNHBIN ITOUCK 3aJaHHOT0 3HAYECHUS B MACCUBE.

5. IIpocTbie METOIbI COPTUPOBKH MACCHBA.

6. bricTpas copTHpOBKa MacCHBa.

77.JIBOMYHBIN TTOUCK.

8. O6paboTKa MaTpHiIl.

9.Ananus oannwix

Paznen 3. UndopManmoHHbIe TEXHOJIOTH

u (10 yacoB)

O6paboTka TEKCTOBBIX TOKYMEHTOB (6
YacoB)

TexcroBblii Tpoueccop. PemaktupoBanne W QopMaTHpOBaHUE.
[Iposepka opdorpadun u rpammaTuku. CpecTBa MOUCKA U aBTO
3aMEHbl B TEKCTOBOM Ipoueccope. Mcrmonb3oBaHUE CTUIEH.

CTpyKTypHUpOBaHHBIE  TEKCTOBBIE  JOKYMEHTH.  CHOCKH,
ornaBieHue.  KomnmektuBHas  pabota ¢ JIOKYMEHTaMH.
WHCTpyMEHTBI pEIEeH3MOBaHUS B TEKCTOBBIX IIPOIECCOpax.

Ob6naunpie cepBuchl. JlemoBas mepemmcka. Pedepar. IIpaBmna
LUUTHPOBAHUS HCTOYHHKOB U ohopmiieHUs Oubianorpadudeckux
cceiok.  OdopmiieHue cnucka Jureparypbl. Cmanoapmol
oubnuoepaguueckux onucarutl. 3HAKOMCTBO C KOMITBIOTEPHON
BEpCTKOM TekcTa. TexHudyeckne cpeacTBa BBOJA TEKCTA.
Crienaiu3upoBaHHbBIE cpeacTsa pellaKTHPOBaHUSI
MaTeMaTHYECKUX TEKCTOB.

IpakTuyeckue padoTbl

1. BépcTka IOKyMEHTOB ¢ MaTeMaTUIeCKUMH (HOpMyJiaMu.

2. MHOrocTpaHU4YHbIE JOKYMEHTHI.

3. KosyutektuBHas padoTa ¢ JOKyMEHTaMHU

PazpabaTbIBaTh CTPYKTYpY AOKYMEHTA.
Hcnonb3oBaTh cpeacTBa aBTOMATU3AIMN TIPU
CO3/1aHUM AOKyMeHTa. [[puMeHsTh mpaBuia
LUTUPOBAHMS HICTOYHUKOB M 0hopMIICHUS
OoubIrorpahiIeCcKIX CCHUIOK.

[TpuHuMaTe y4yacTrie B KOJUIEKTUBHOM paboTe Haj
JOKYMEHTOM.

BeimonsATs HaOOp U MPOCTYIO BEPCTKY
MaTeMaTHYECKHX TEKCTOB

Ananu3 naHHbIX (4 yacoB)

Anamn3 gagaeix. OCHOBHBIE 3aJayd  aHAIW3a JAHHBIX:
MIPOTHO3MPOBAHUE, KiIacCU(UKALMA, KIaCTEepU3allns, aHalu3
orkiioHeHHd. [locnmemoBaTenbHOCTE pelIeHUsT 3a]ad  aHaau3a
JAHHBIX: COOP TIEPBUYHBIX JAHHBIX, OYACTKA M OIICHKA Ka4eCcTBa
JAHHBIX, BBHIOOP W/WJIK TMOCTPOEHHE MOJCNH, IpeoOpa3oBaHHe
JAHHBIX, BU3yalW3alusl JaHHBIX, WHTEPIPETAIHS PE3yJIbTATOB.
[IporpaMMHBIE CpeCTBA M MHTEPHET - CEPBUCHI IS 00pabOTKH
W TPEICTaBICHUS NaHHBIX. boybmme naHHble. MarmmHHOe
obyuenne. Humeniekmyanohvili auaiu3 OanHbIX. AHAIHA3
JAHHBIX C TIOMOIIBIO DJIEKTPOHHBIX Tabnui. Berancienne
CYMMBI, CpeIHEro apuMeTHUIEeCcKoro, HauOOJBIIETO
(HaMMeHbpIIIero) 3HAYEHHUS JIMaIIa30Ha. Berunciienue

[IpuBOIUTH MPUMEpPHI 33/]a4 aHAIN3A JaHHBIX.
[TosicHATH Ha MpUMeEpPax MOCNIEA0BATENHHOCTD
pelIeHys 3ajad aHaIM3a JaHHBIX.

Pemats npocTele 3aaun aHaIM3a JaHHBIX C
MTOMOILBIO 3JIEKTPOHHBIX Tabnuu. Mcnonbp30BaTh
COPTHUPOBKY U GUIBTPHL. Mcrons30BaTh cpelicTBa
JIeTTOBOH TpadMKy JUIS HATJISITHOTO
MIpeICTaBICHUS JAHHBIX.

Pemats npocTeie pacuéTHble U
ONTHMHU3ALMOHHBIE 3a/1a4H C TIOMOILBIO
ANEKTPOHHBIX TaOIHUI]
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Kod(duuueHTa Koppessiuu AByX psaoB AaHHBIX. IlocTpoenue
CTONOYATHIX, JUHEHYATBHIX M KPYroBbix auarpamm. Iloctpoenue
rpa¢puxoB ¢yakuuid. [lombop nMHUM TpeHIa, pelleHue 3amad
MIPOrHO3UPOBaHUA. YHCIEHHOE pellleHNe YPaBHEHUH C IIOMOIIBIO
moxbopa mapamerpa. OnTuMmm3amnusi Kak TOWCK HAWIYYIIEro
peleHus 3aJaHHbIX ycnoBusx. LleneBast GpyHKIMs, orpaHudIeHusI.
JlokanbHele W TIOOANBHBIH MUHHMYMBI 1I€JIeBOH (DYyHKLUH.
Pemenne 3amady  onTUMU3aIMKM C TIOMOILBIO  DJIEKTPOHHBIX
Ta0JIH1I.

IIpakTHyeckue padoThI

1. AHanM3 MaHHBIX C TOMOIIBIO PIEKTPOHHBIX TaOJHII.

2. HarnsgHoe npencTaBiieHUE pe3ylbTaToB CTATUCTUUECKON
00pabOTKK TaHHBIX B BHJE JUAarpaMM CPEICTBAMHU pelaKkTopa
AJIEKTPOHHBIX TaOJIHII.

3. lloxGop muHMH TpEeH[a, TPOTHO3UPOBAHNE.

4. YucneHHOEe pEHICEHHWE YPaBHEHUH C MOMOIIBIO I0A0O0pa
napaMerpa.

5. Pemienue 3a1a4 ONTUMHU3ALUH C IOMOIIBIO 3IEKTPOHHBIX
TaOJIHIL

Pasnen 4. TeopeTnueckue 0CHOBBI HH

dopmaruku (10 yacoB)

Wudopmanus u napopMalimoHHbIe
MIPOIIECCHI (5 9acoB)

TeopeTnueckre MOIXOAbI K OLEHKE KOIUYECTBa WHPOPMAIIUH.
3aKkoH agauTUBHOCTH HH(popMmarmu. Popmyna

Xaptnu. Madopmanmst u BeposTHOCTh. Dopmyna lllenHoHa.
Anroputmel cxatug JaHHbIX. Anroputm. RLE. Anroputm
Xaddmana. Anroputm. LZW. Anropurmsl cKaTus JaHHBIX C
MOTepSAMH. YMEHbLICHWE I[IyOWHBl KOIUPOBAHUS  IIBETA.
OcHoBHble unen anroputMmoB cxatus JPEG, MP3. Ckopocts
mepefayv  JaHHBIX. 3aBUCHMOCTh BpEMEHHM TIepeiayd  oT
nHPOPMALMOHHOTO 00BEMa HAaHHBIX W XapaKTEePUCTHK KaHasa
cBsi3u. [IpyuMHBI BO3HUKHOBEHHUS OHIMOOK TMpU Tiepenadve
naHHbIX. KoJbl, mo3Bonsiomue OOHApYKUBAaTh M HUCIPABISATH
omnOKY, BO3HMKAIOUIME NPH Iepenadye TaHHBIX. PaccrosHue.

Xsmmunra. KomupoBanue ¢ moBropeHueMm OutoB. Kombl
Xommunra. Cucrembl. KOMODOHEHTBI CHCTEMBI HW = HX
B3anMmoieiicteue. CHcTeMHBI d(QQeKT. VYTmpaBieHHe Kak

nHpopMannoHHbIH npouecc. OOpaTHas CBS3b.
IIpakTH4eckue padoThI

1. Cxxatrie JaHHBIX ¢ TOMOIIBIo anroputMa RLE.

XapakTepru30BaTh Pa3IUIHBIE TEOPETUICCKUE
NOJAXOJbI K OLICHKE KOJIMYECTBA MH@)opMaHI/H/I.
OnuchIBaTh U3y4aeMble aJITOPUTMbI CHKATHS
JTAaHHBIX, CPABHUBATH PE3YJIbTATHI UX PaOOTHI.
Pemats 3aiaun Ha orpeienieHne BpeMeH!
repeIavyn JaHHBIX 110 KaHATY CBSI3H C
N3BCCTHBIMU XapPAKTCPUCTUKA- MU.

[osicHATh MPUHLUTIBEI OOHAPYKEHUS U
WCIIPaBIIEHUS OMIMOOK TPH Tepeaade TaHHBIX C
MOMOIIIbIO TTOMEX0YCTONYHBBIX KOJIOB.
ITosicHATH 3HaYCHUE TTOHATHI «CUCTEMAa,
«TOJICUCTEMAY, «CUCTEMHBINA 3 (DeKT,
«yIpaBJeHNE»; 3HAUCHNE O0PATHOM CBAZH IS
JOCTHKEHHUS LIETU YIIPaBICHUS
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2. CxxaTue TaHHBIX ¢ TOMOIIBIO ajaroputMa Xaddmana.
3. Ckarne manHbIx ¢ nmorepsamu (aroputMel JPEG, MP3).
4. [ToMex0yCTONYHBBIE KOJIBI

Monenuposanue (5 4acoB)

Mogenu w  MogenupoBanue. Llenp  MoaenmupoBaHus.
AJIEKBaTHOCTh MOJAEIHN MOJEIUPYEMOMY OOBEKTY WM IIPOLECCy,
uesn MojenupoBaHus. DopManuzanus NPUKIAJHBIX 3aad.
[IpencraBienue pe3yabTaTOB MOJCIUPOBAHUS B BUAEC, YAOOHOM
IUIL  BOCHPHSTUS 4eJIOoBEeKOM. ['paduueckoe mpencTaBieHUE
maHHeIX (cxembl, Ta0Omumpel, Tpadwuku). I['pader. OcHOBHBIC
nousTust. Buner rpados. Onucanue rpadoB ¢ MOMOIIBI0 MATPHIL
CMEKHOCTH, BECOBBIX MaTpHI, CIIMCKOB CMEXHOCTU. PerieHue
QITOPUTMHYECKUX 3alad, CBA3aHHBIX C aHaMM30M TIpados
(TmocTpoeHre ONTUMAJIBHOTO IMYTH MEXKAY BepIIMHaMu Tpada;
OIpEIETICHUE KOJIMUECTBA PA3IMYHbIX ITyTeH MEX1y BEpLIMHAMU
OpPHEHTHPOBAHHOTO anuKiImdeckoro rpada). Jlepesrs. bunaproe
nepeBo. JlepeBbs mowmcka. CmocoObpl  o0xoma — nmepeBa.
[IpencraBienue apupMeTHUIECKUX BBIPAKCHUH B BHJC JEpeBa.
JuckpeTHBIE WIPHl ABYX HWIPOKOB C TOJTHOW WH(pOpMAIUei.
[TocTpoenne nepeBa nepeGopa BapuaHTOB; ONUCAHUE CTPATETUH
UTpel B TaOMU4HOW (opMe. BBIUTpHIIIHBIE W TPOHTPHILIHEIC
no3uiy. Beiurpeimaslie crparerun. CpeacTBa HCKYCCTBEHHOTO
uHTesuekTa. CepBUCH MAIIMHHOTO MEPEBOJA M PAaCIO3HABAHUS
ycrHOU peun. KoruutuBHbIe cepBuchl. MneHTH(UKAINS 1 TOUCK
n300pakeHu, pacrno3HaBanue Jui.  CaMooOywaromuecs
cucteMbl. MICKyCCTBEHHBII MHTEIUIEKT B KOMIIBIOTEPHBIX HIPaX.
Hcnonb3oBaHne METONOB HCKYCCTBEHHOTO HHTEIUIEKTa B

o0y4arommx CHUCTEMaX. Hcnonp3oBanue METO/I0B
HCKYyCCTBEHHOTO HHTEJUIEKTa B poboroTexHuke. HHTepHET
BEIIEH. IlepcriekTHBEI pasBuTHUs KOMIIBFOTEPHBIX

HMHTEJUIEKTYaJIbHbIX cucTeM. HellpoHHsble cetTn.

IIpakTH4eckue padoThI

1. Tlomck BBIMTPBINIHONM CTpaTerMHM B MIpe C IOJIHOU
nHpOpPMaLUEH.

2. CpencTBa HCKYCCTBEHHOTO MHTEIUICKTA

e Onpenenars NOHATUS «MOJIEIbY,
«MonenupoBanuey. Kinaccuduuuposats Moaenu
110 33JJaHHOMY OCHOBaHMI0. OnIpenensiTh Leib
MOJEINPOBaHNsI B KOHKPETHOM CITydae.

e [IpUMEHATH aNrOPUTMbI HAXOXKACHUS
KpaT4allInx MyTeil MeXay BEpLIMHAMHU
opueHTUpoBaHHOTO rpada. [IpumenaTH
aITOPUTMBI OIIPENIEICHNS KOJINYECTBA PA3ITHYHBIX
nyTel MeXIy BepIIMHAMHU OpPHEHTHPOBAHHOTO
AIUKJINYECKOro rpada.

e [IpuBOoAUTH MPUMEPHI UCTIONB30BAHUS JEPEBLEB U
rpadoB npy onrMcaHNUM OOBEKTOB H MPOIECCOB
OKPY>KaroIllero Mupa.

e XapakTepu30BaTh UIPY KaK MOJEIb HEKOTOPOU
cuTyanu. /laBaTe onpeneneHue BIATPHIITHON
cTpaTernyd. ONHUCHIBATh BEIMTPBILIHYIO CTPATETHIO
B 33JTaHHOW UTPOBOM cUTyanuu B popMe IepeBa
WM B TaOIMYHOM opme.

e [loACHATH NOHATHUS «UCKYCCTBEHHBIN
HHTEJUIEKT», «MALIMHHOE O0YUIECHHUEM.

e [IpuBoauTH MpUMEPHI 3ajjay, PEIIAEMBIX C
ITOMOUIBbI0 NICKYCCTBEHHOT'O MHTEIUIEKTa

Pazgen 5. Ajroput™Mbl 1 mporpamMmupoBanue (34 yaca)

DneMeHThI TEOpUH aNTopuTMOB (6
4acoB)

@opManuzanus MOHATUS anropurMma. MamuHa TeropHHra kak
YHHMBEpCaJIbHasg MO/ieb BelurciaeHuil. Tesnc Yépua—TpropuHra.
Mawuna Ilocma. Hopmaneusvle —aneopummer  Mapkosa.

o JloSICHATD MOHATHS «BBIYHMCIMTEIbHBIN Impouecey,
«CTIOKHOCTh ~ ajroputMma»,  <«d(h(peKTHBHOCTH
anroputMa».  JlaBaTb  OLEHKY  CIOXHOCTH
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Aneopummuuecku Hepaspewumvie 3adauu. 3adava OCmMaHo8d.
Hesozmooicnocms — agmomamuueckoli.  OmaadKu — npocpamm.
OrneHka CIIOKHOCTH BBIYHCICHUH. Bpems paboTel u 00BEM
HCIIOJIb3YEMON MaMSTH, UX 3aBUCHMOCTh OT pa3Mepa UCXOIHBIX
naHHbIX. OlEHKa aCHMITOTHYECKOW CII0KHOCTH alrOPUTMOB.
ANTOpPUTMBI  TIOTMHOMHUAIBHON  cioxHocTd.  [lepebopHbie
anroputMel. [IpruMepsl pa3TUYHBIX aTOPUTMOB PEIICHUS OJHOMN
3a]]au, KOTOPbIE UMEIOT PA3IHYHYIO CIIOMXKHOCTb.
IIpakTHyeckas padoTa

CocTaBlieHUE MPOCTOM MPOrPaMMBI JJIsi MAIIMHBL ThIOpHHTA

W3BECTHBIX allTOPUTMOB. [IpHBOAUTH TMpUMEPHI
3(PEKTUBHBIX aJTOPUTMOB.

AJTOPUTMBI U CTPYKTYPBI
naHHbIX (18 gacoB)

[Tonck mpocThIX yuceNnl B 3aJaHHOM JAMaNa3oHEe C IOMOIIBIO
anropuTMa «pemetro JparocdeHa». MHOTopa3psIHbIe Leible
YHUCIIa, 33134 JUTMHHOHN apudmeTuku. CiioBapy (acCOIMAaTUBHBIC

MaccuBbl,  oToOpakeHms).  Xom-tabmuuel.  [locTpoenue
an(aBUTHO-YaCTOTHOTO CIIOBAaps JUIS 33JIaHHOTO TEeKCTa. AHanus
mexcma Ha ecmecmeeHHoM A3bIKE. Buvioenenue

nocneoosamenvHocmell no wabnouny. Pecynsipnvle eblpadiceHus.
Yacmommuwiti  ananus.  Creku.  AHaiIW3  OPaBUWIBHOCTH
CKOOOYHOTO  BBIpAXKEHHS. BblunciaeHne apupMeTHUEecKOro
BBIPQKCHUSI, 3alMCAaHHOTO B MOCThUKCHOW (dopme. Ouepesaw.
Hcnonb3oBanue ovepenu AJisi BPEMEHHOTO XpaHEHHS JaHHBIX.
Cesasnvie cnucku. Peanuzayus cmexa u ouepedu c¢ nomoupio
CEA3HLIX  cnuckog. Anroputmbl Ha rpadax. [loctpoenue
MUHHMAJIBHOTO OCTOBHOTO JIepeBa B3BEIICHHOTO CBS3HOTO
HeopueHTHpoBaHHOTO Tpada. O0x00 epagha 6 enyouny. 0O6x00
epaga 6 wupuny. KommyecTBO pa3MUHBIX NyTeH MEXIY
BEpIIMHAMU  OPHEHTHPOBAHHOTO  alMKJIM4YecKkoro  rpada.
Anroputm  JleiikeTpel.  Aneopumm  @notioa—Yopuwania.
HepeBbsi. Peanuzamust nepeBa € MOMOIIBIO  CCBUIOYHBIX
cTpykTyp. Bonunsle (OmHapHBIE) nepeBbs. IlocTpoenne nepea
JUIs 33JIaHHOTO apr(METHUYECKOTO BBIpAXKEHUS. PeKypcHBHBIE
anroputMbl 00xoaa Jepesa. Mcnoibp3oBaHUE CTEKa W O4Yepean
i obxonma nepeBa. JmHaMu4yeckoe MPOTPaMMHUPOBAHUE Kak
METOJI pEIIeHUs 3ajJjad C COXpPaHEHHEeM IPOMEXYTOUHBIX
pe3yabpTaToB. 3aJauu, pelaeMble ¢ MOMOIIBI0 AMHAMHYECKOTO
MPOTPaMMUPOBAHKS:  BBIUMCICHHE PEKYPCUBHBIX (YHKLUIA,
MOJICUET KOJIMYECTBA BAPUAHTOB, 3a]1a41 ONTHMHU3AIHH.
[IpakTHyeckne padoTel

Hcnonb30BaTh anroputM «penieto IparocheHar
JUISI TIOUCKA MTPOCTHIX YUCEN B 3aJJAHHOM
JMana3oHe.

[osicHsATH MpUHIUITEI 06pabOTKK
MHOTOPa3PSIHBIX LEJbIX YUCEI U PEATN30BbIBAT
COOTBETCTBYIOIINE aJITOPUTMBI Ha S3BIKE
[IPOrpaMMHUPOBAHHS.

[IpumensTs cnoBapu (accounaTUBHBIE MaCCUBHI,
0TOOpakeHHUs) B 3a/1a4aX 00paOOTKH JaHHBIX.
Buvinoaname npocmou ananuz mexcma Ha
ecmecmeeHHOM A3bIKe, 6 MOM YUCIe C
UCNONL306ANHUEM PECYTIAPHBIX GbIPAHCEHULL.
[HosicHsATs IpUHLMIIBI Pa0OTHI CTEKA U OYEpeH,
HCIOJIBb30BaTh CTEKH U OYEPEH LIS PELICHUS
AITOPUTMHUYECKHX 32]1a4.

Peann3oBbIBaTh U UCIIONB30BATH IBOMYHEIE
(ObuHapHbIe) 1epeBbs U rpadbl AJs peIICHHS
3a/1a4 00pabOTKH JTaHHBIX.

Hcnonbp3oBaTh ITMHAMHYECKOE
MIPOTPAMMHUPOBAHUE ISl BEIYHCIICHUS
PEKYPCHBHBIX (QYHKIIHH, TOICYETA KOITMIESCTBA
BapHaHTOB M PELLCHMS 33/1a4 ONTUMH3ALNN
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1. ITouck npocThIX YMCEII B 3alaHHOM JlMala3oHe.

2. Peanu3zanust BBIYUCICHUN ¢ MHOTOPA3psIIHBIMU YUCIaMH.

3. Ioctpoenune andaBUTHO-YACTOTHOTO CIOBAps Ui 33JaHHOTO
TEKCTa.

4. Ananuz mexcma na ecmecmeeHHOM sA3bIKe.

5. Boruncnenue apuMeTHUECKOrO BBIPAKEHUS, 3alIMCAHHOTO B
noctTuKCHOH Gopme.

6. Mcrionp30BaHne OUepe/In.

7. Wcnonp3oBaHue AEpPeBbEB ATl BEIYUCICHHUS apu(pMETHIECKUX
BBIPaKECHUM.

8. BpluncneHue IIMHBI KpaT4alllero MyTH MEXIy BepLIMHAMHU
rpada (amroput™ JeHKcTpHI).

9. BpbluMcieHue peKypCcUBHBIX  (QYHKUMH € [OMOIIBIO
JUHAMUYECKOTO POTrPaMMHUPOBaHHUSL.

10. Tlopcuér  konuyecTBa  BapUAaHTOB C  [OMOILBIO
JUHAMUYECKOTO POTrPaMMHUPOBaHHUSL.

11. Pewmenne 3aga4y ONTUMHUA3ALMA C ITOMOILUBIO JUHAMUAYECKOIO
IPOTPaMMHUPOBAHHS.

OcHOBBI 00BEKTHO-OPHEHTHPOBAHHOT O
nporpammupoBanus (10 gacos)

[lonsTe 06 0OBEKTHO-OPHMEHTUPOBAHHOM IIPOrPaMMHUPOBAHUU.
O0bekTsl 1 Ki1acesl. CBolicTBa U MeTOABI 00bEKTOB. OOBEKTHO-
OpUEHTHPOBAaHHBIN aHanu3. Pa3paboTka mporpamMm Ha OCHOBE
00BEKTHO-OPHEHTUPOBAHHOTO MOJX0/1a. Wnkancynsous,
HacnenoBanue, noauMopdusMm. Cpenbl OBICTPON pa3pabOTKH
nporpamM. [lpoektupoBanue wuHTepdeiica mMoIb30BaTENS.
Hcnonb3oBaHue TOTOBBIX  YIPABISIEMbIX  3JEMEHTOB  JUIS
noctpoenus: uHTepdeiica. O030p S3BIKOB MPOrPaMMHUPOBAHUSI.
[lonsaTHe o mapagurmMax NOpPOrpaMMHUpPOBaHUs.  M3yuenue
6MOPO20 AZBIKA NPOSPAMMUPOGAHUSL.

IIpakTuyeckune padoTbl

1. Mcnionk30BaHME TOTOBBIX KJIACCOB B TIpOrpamMMe.

2. Pa3paboTka mpocToi mporpaMMbl ¢ HCTIOTIB30BAHUEM KIIACCOB.
3. Pa3paboTka kiacca, HCIOIb3YIOLIEr0 HHKAIICYJISIIHIO.

4. PazpaboTka uepapxuu KJIaccoB.

5. Paspabomxa npocpammpl ¢ epaguyeckum unmep@eucom.

e Jl0SICHATH OCHOBHBIE IPUHLUIIBI OOBEKTHO-
OPHEHTHUPOBAHHOI'O POrPaMMUPOBAHHUS.

[IpoekTpoBaTh U UCIIOJIB30BAThH MPOCTHIE KJIACCHI
00bekTOB. [IpoekTHpOBaTh HEpapPXHUH KIaCCOB

JJIA OITMCaHMs Hpe,[[MeTHOfI o0JracTu.

o Paspabamuieamv npocpammvl ¢ epaguueckum

unmepeeticom

Paspes 6. UndopmanmmoHHbIe TEXHOJIOTH

n (42 yaca)

KoMnberoTepHO-MaTEMaTHUECKOE
MoienpoBaHue (6 yacos)

DTansl KOMITBIOTEPHO-MATEMATUYCCKOT'O MOACIINPOBAHMS:
IIOCTAaHOBKaA 3aJ14a4H, pa3pa60TKa MoAeIn, TCCTUPOBAHUC MOJACIIN,
KOMHBIOTCpHBIﬁ OKCIICPUMCHT, aHAaJIN3 PE3YJIbTATOB

L BLI)IGJ]SITL 9Talbl KOMIIBFOTCPHO -
MaT€MAaTU4YE€CKOI0 MOACIIMPOBAHUA U

PCAJIM30BbIBATH UX C TIOMOLIIBI0 TPOrPpaMMHOI'O
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MoIeTTpoBaHus. JluCKpeTH3aus mpyu MaTeMaTHIeCKOM
MOJIETTMPOBaHIH HEMPEPBIBHBIX MPOIECCOB. MomenpoBanme
JBWOKCHUS. MOJIeTMpOBaHUE OUOJIOTHYCCKUX CHCTEM.
MaremaTtuyecKkue MOJETH B IKOHOMUKE. BhIuncian- TeapHbIe
SKCIIEPUMEHTHI C MOJEISIMU. KomnbromepHoe Mooenuposarue
cucmem ynpaenerusi. O0OpaboTKa pe3ybTaTOB IKCIICPUMEHTA.
Metoa HauMeHbIIUX KBapaToB. OlLEHKA YHUCIOBBIX MapaMeTPOB
MOJIETTUPYEeMBIX 00BEKTOB U TIpoIieccoB. BoccTaHOBNIEHME
3aBUCUMOCTEH MO pe3ybTaTaM dKCIepuMeHTa. BeposTHOCTHBIE
mozenu. Metonsl MonTe-Kapno. UmuTanmonnoe
MojaenupoBaHue. CHCTEMBI MACCOBOTO OOCTYKUBAHWSL.
IIpakTuyeckune padoTbl

1. MoaenupoBaHuE ABUKCHHUSL.

2. MonenupoBaHre OMOJIOTMYECKUX CUCTEM.

3. IMHUTaLIMOHHOE MOJEIHPOBAHUE C TOMOLIBIO MeTo1a MoHTe-
Kapmo.

4. O0paboTKa Pe3yIbTaTOB IKCICPUMEHTA

obecneyeHus.

[MosicHATh HEOOXOIUMOCTD U CYIITHOCTb
JUCKPETU3ALMHU IPU PEIICHUN BBIYUCINTEIBHBIX
3aJ1a4 ¢ TIOMOIIBI0 KOMITBIOTEPOB.

Hcnonk30BaTh IMUTAIMOHHOE MOJICITUPOBAHKE, B
TOM YHCJIC Ha OCHOBE BEPOSATHOCTHBIX MOJICIICH

basbr nanabix (10 gacoB)

Tabnuuneie (pemsannoHHble) 0a3pl  JaHHBIX. Tabmuma —
MIpEe/ICTaBICHNE CBEJAeHWH OO0 OJHOTHIHBIX oOBekTax. lloie,
3amuch. Kirou Tabmuipl. Pabora ¢ roToBoi 0a30if TaHHBIX.
3anonHenue 0a3bl MaHHBIX. [1OMCK, COPTHPOBKA M (QUIBTpAIHS
JMAHHBIX. 3ampockl Ha BBIOOPKY JIaHHBIX. 3ampochl ¢
napamerpamMu. BeluuciseMmbie 1mojis B 3ampocax. MHOro-
Ta0JIMYHbIe 0a3bl JaHHBIX. THUIBI CBI3CH MEXIy TaOJUIAMHU.
Bremnnit  ximou. IlemoctHocTs 0a3bl JaHHBIX. 3ampochl K
MHOTOTaONMMYHBIM ~ 0a3aM  JaHHBIX. OCHOBHble  NPUHYUNBL
Hopmanuzayuu 6a3 oaumnvix. Azvik ynpaeienus oanuvimu SQL.
Cosz0anue npocmouix 3anpocoé Ha szvike SQL Ha 6vlbOpKy
OanHbIX U3 00HOU mabnuyvl. He penayuonnvie 6asbi OAHHBIX.
Oxcnepmubie cucmemoi.

IMpakTHyeckue padoThI

1. Pabora ¢ roToBoi 0a30# TaHHBIX.

2. Pa3paboTka MHOTOTA0IMYHOM 0a3bl TaHHBIX.

3. 3ampockl K MHOTOTaOIUYHON 0a3e JaHHBIX.

4. Vnpasnenue oannvimu ¢ nomowwio azvika SQL

XapakTepu3oBaTh 0a3y JaHHBIX KaK MOJEJb
npenMeTHoOU obmactu. [IpoekTupoBath
MHOTOTa0MMYHYyt0 0a3y naHHbIX. OCYIIeCTBISATh
BBOJI ¥ peJIaKTHPOBaHUE AaHHBIX. OCYIIECTBISATh
COPTHUPOBKY, TIOUCK ¥ BBEIOODP JTAHHBIX B TOTOBOH
6a3e gaHHbIX. @OPMUPOBATH 3aIPOCHI Ha TTOUCK
JAHHBIX B CpeJie CUCTEMBI YIIpaBJIeHus 0azaMu
JTAHHBIX.

Ynpasname 6azoii 0annvix ¢ nomowpio npocmoix
3anpocoe Ha sAzvike SOL.

Hoscuams obracmu npumeneHust, 00CMOUHCMEA
U HEOOCMAMKU He PeSIYUOHHBIX 6a3 OAHHBIX 8
CPaGHEeHUU C PETAYUOHHBIMU.

Be6-caiiter (10 yacon)

Wnrepuer-npunoxenus. [loHsarne o cepBepHON M KIMEHTCKOH
4yacTAX caita. TeXHOJIOrus «KJIMEHT — CEepBEpP», €€ TOCTONHCTBA
n "Hemoctatkd. OcHoBel si3pika HTML u kackamgabIx TaOJIHI

[TosICHATH IPUHIIAIIBI TEXHOJIOTHU «KIIUEHT —
cepBep» Ha MpUMepe B3auMOICHCTBUS Opay3epa u
BeO-cepBepa.
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cruneit (CSS). Crienapuu Ha si3eike JavaScript. @opmbl Ha BeO-
cTpanune. Pazmemenue BeO-caifToB. Yciyra XOCTHHTa. 3arpy3Ka
(haiinoB Ha cailT.

IIpakTH4eckue padoThI

1. Co3mannie TEKCTOBOI BEO-CTPAHHITBI.

2. Co3nmanue BeO-CTpaHUIBI, BKJIIOYAIOMIEH MYJIbTUMEIUIHbIC
00BEKTHI (PUCYHKH, 3BYKOBBIE TAHHBIE, BHJIEO).

3. OdopmieHne CTpaHUIBI C TOMOIIBI0 KACKAIHBIX TaOJIHI]
CTHUIICH.

4. Micionp30BaHKe clieHapHeB Ha si3bike JavaScript

Co3znmaBath MPOCTHIC BEO-CTPAHUIIEI, HCTIOIB3YS
si36IK pazMeTkn HTML, kackamHbIe TaOmuITs!
CTUJICH U CLICHApUH Ha si3bIke JavaScript.
OnuceIBaTh TEXHOJOTHIO pa3MEIIeHNs CaliTOB B
cetu UnTepHer

KomnerorepHas rpaguka (8 uacos)

BBoa n300pakeHHH ¢ UCIIONB30BAHUEM Pa3IUYHBIX HUQPOBBIX
ycTpoiictB  (mmdpoBbIXx  (oTOammapaToB M MHKPOCKOIIOB,
BHJICOKaMep, CKaHepoB © T.a.). [paduyeckuit pemakTop.
Pazpemienne. Kagpuposanue. HcnpaBneHue mNepCreKTUBEI.
I'mctorpamma. Koppekuust ypoBHEH, KOpPpEeKUUS  LBETA.
OOGecuBeunBaHue IBETHBHIX H300pakeHnil. Peryms. Pabota ¢
00TacCTMH. OuibTpsl  MHoOroCnoiHbIE HU300paKeHusI.
TekcroBele cinou. Macka cnoa. Kanansl. CoxpaHeHue
BbIeNIeHHON oOmactu. IloaroroBka winmrocTpanuii anst BeO-
caiiToB. AHMMHpPOBaHHBIC H300paxkeHus. BekTopHas rpaduka.
IIpumuTuBbl. M3MeHeHue nopsaka 31€MEHTOB. BelpaBHUBaHUE,
pacnpenenenue. I'pynnupoBka. Kpuseie. @opMaTsl BEKTOPHBIX
PHUCYHKOB. Hcnons3oBaHue KOHTYPOB. Bekropuszanus
PaCTPOBBIX H300PAKEHHIA.

IIpakTuyeckune padoTbl

1. O6pabotka 1mdposbix QoTorpaduii  (kKagpupoBaHue,
WCIIPaBIIEHUE TIEPCIIEKTUBEI, KOPPEKIIHs YpOBHEH,
KOPPEKITUAIIBETA).

2. Peryms iudpoBbix dotorpaduii.

3. MHorociaoiHbIe H300paKeHNSI.

4. AHUMUpPOBaHHBIE N300paKEHUSI.

5. Bektopnas rpaduka

BEIMONHATE 001110 KOPPEKIHIO U(PPOBBIX
n3o0paxenuil. [[puMeHATH HHCTPYMEHTHI
rpauuecKoro peakTopa K OTAebHBIM 00JIacTsIM
N300pakKCHUSL.

Crpoutb MHOTOCJIOHBIE n300paXeHus
C HCIIOJIb30BAHUEM MacoK, TOTOBUTh
WUTIOCTPalMy UL pa3MElIeHus] Ha BeO-calTax,
cO3/1aBaTh aHUMUPOBAHHBIE N300paKEHUSL.
Co31aBaTh BEKTOpHBIE H300paKEHHsI C TIOMOLIBIO
peaaxkTopa BEKTOPHOI rpaduku WIH
HHCTPYMEHTOB TEKCTOBOT'O Ipolieccopa

3D-mozpenupoBanue (8 yacos)

[lpuHOunel MOCTpPOEHHS M PEOAKTHPOBAHHA —TPEXMEPHBIX
moxeneil. Cerounple Mojenu. Marepuansl. MonaenupoBaHue
HCTOYHUKOB OcCBelleHus. Kamepbl. ANJUTHBHBIE TEXHOJIOTHU
(3D-punTepnl). IloHATHE O BHPTYalbHOW pEATBHOCTH H
JIONIOJIHEHHOM peaIbHOCTH.

[IpakTHyeckne padoTel
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1. Co3manuie MPOCTHIX TPEXMEPHBIX MOACIICH.
2. CeTo4HBIE MOJIEIIHL.
3. Pengepunr

Pezepe yuebnozo epemenu (12 uacos)
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Yuebno-meToauueckoe 1 HHGPOPMAHOHHOE 0becIedeHne npeaMera
Ilepevens yueOHbIX H3AaHNUI, HHTEPHET-PECYPCOB, JONOIHHTEIHHO JINTEPATYPBI

OCHOBHBIE HCTOYHHUKH:

1 Cemaxwmmn, U. T'. Undopmaruka. 10 knacc ;: 6a30B5rif ypoBeHs : yuebnuk / U. I'. Cemaxum, E.
K. Xennep, T. IO. Illenna. — 4-e m3n. — Mocksa : BUHOM : IIpocBemenue, 2022. — 264 ¢. : uin. — Texer
! HeMMOCPEACTBEHHBIH.

2 Cemakun, U. T'. Madopmarnka. 11 xnace : 6a30BHlif ypoBeHb : yaebnuk / U. T'. Cemaxkum, E.
K. Xennep, T. IO. lenna. — Mockpa : BUHOM : IIpocsemenne, 2019, — 224 c. : un. — Teker :
HEIIOCPENCTBEHHBIH,

Hurepner-pecypcsr:

1 Ilpakruyeckue 3amstus Word. — 3arm ¢ TyTyd. 3KpaHa — TeKcT : 3MeKTPOHHBIN. —
URL:http://pavlov-rags.narod.ru/Word2010/Start_Word.htm (ara obpammenus: 18.02.2022). — Pexxum
JOCTYIIa: CBOOOIHBIM.

2 Kype "Ocrossr undopmaruxs u UKT". — 3arm. ¢ Tyryi. skpana — Texer : ANIEKTPOHHEIN. —
URL: http://informatikaiikt.narod.ru/index.html (Iata obpamenus: 18.02.2022). — Pexum moctyma :
CcBOOO/IHBIH
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