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MHNOACHUTEJIBHAA 3ATIMCKA

[Mporpamma mo wuH(pOpMaTHKe (YriayOJEHHBI YpPOBEHb) HAa YPOBHE CPEMHEro OOImero ooOpa3oBaHUs
pa3paboTana Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM IMPOTrpaMMEI
cpennero obmero obpazoBanusl, npeactaBieHHbx B GI'OC COO, a Taxxke denepansHoi paboueil mporpamMmbl
BOCIIMTaHHS.

[Iporpamma mo uH(pOpMaTHKE AAET MPEACTABJICHUE O LENAX, OOIIEH CTpaTeruu OOydeHHsI, BOCIIUTAHUS U
pa3BuTHa oOy4arommxcsi cpeacTBamu ydeOHoro mpenmera «MHpopMaThkay Ha yrIIyOJIEHHOM YpPOBHE,
yCTaHaBIIMBAET 00s3aTENbHOE MPEAMETHOE COepPIKaHue, MPEIyCMaTPUBAET €ro CTPYKTYPUPOBAaHUE IO paszeiam
U TeMaM Kypca, OTpeeIsieT pacipe/ielieHie ero mo kiaccam (roiaM u3ydeHus ), 1aér MpuMepHOoe pacipenelieHue
y4eOHBIX 4acoB MO TEMaTHYECKUM pa3jiellaM Kypca U PEeKOMEHIyeMyro (IPUMEPHYI0) MOCIe[0BaATENbHOCTh X
M3Yy4eHUs ¢ Y4ETOM MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3EH, JIOTHMKH y4eOHOro Mpollecca, BO3pacTHBIX
0co0eHHOCTEH 00yUaromuXCsl.

[IporpamMma mo WHGpOPMATHKE ONpEENsieT KOIMYESCTBEHHbIE M KAaYeCTBEHHBIE XapaKTEPUCTHKH Y4eOHOTO
MaTepuana sl KaKIOro roja M3y4deHWs, B TOM 4YHCIIE JUIsS COJEep)KaTelbHOrO HATONHEHHWS pa3HOro BUjA
KOHTPOJA (ITPOMEKYTOUHOM aTTecTall 00y4YaroluXcsl, BCEpOCCHUICKUX MMPOBEPOYHBIX PadoT, TOCyIapCTBEHHOM
UTOroBOM arrecranuu). [IporpamMmma mo nHGpOPMATHKE SBIAETCS OCHOBOM JJIsSi COCTABJICHUS aBTOPCKUX YUEOHBIX
MPOrpaMM M y4eOHHKOB, IOYPOYHOTO TUTAHUPOBAHUS Kypca YUUTEIIEM.

NndopmaTtuka B cpenHem o0meM 00pa3oBaHUN OTPAXKAET:

CyIIHOCTh HMH(POPMATUKH KaK HAYJYHOW JTUCIUIUIMHBI, W3y4Jarome 3aKOHOMEPHOCTH TMPOTEKaHUS |
BO3MOXXHOCTH aBTOMaTHU3aIlluN I/IH(i)OpMaHI/IOHHBIX IIpOUCCCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE 00JIaCTH IPUMEHEHHsI THPOPMATHKH, TIPEK/IE BCEro MHPOPMAIMOHHBIE TEXHOJIOTHHU, YIIPaBJICHHE U
colaIbHyI0 chepy;

MEXIUCHUILTHHAPHBIN XapakTep HHPOPMATUKU U HH(POPMANOHHOH e TENbHOCTH.

Kypc wnbopMaTHku a1 ypoBHS CcpemHero ooOmero oOpa3oBaHMs SBISETCS 3aBEPIIAIOINIAM 3TAIlOM
HETIPEPHIBHONH MOATOTOBKH OOyYarommxcss B 00JacTH MHPOPMATHKHA M MH(OPMAIMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTHH, ONMPACTCSl Ha COEpKaHUe Kypca HH(POPMATHKU YPOBHS OCHOBHOT'O OOIIEro oOpa3oBaHUS U OIBIT
[IOCTOSIHHOT'O ~ IPUMEHEHUs HMH(OPMAlMOHHO-KOMMYHHMKAIIMOHHBIX  TEXHOJNOTHMH, IAa€T TEOpETHYECKOe
OCMBICIICHHIE, HHTEPIIPETAIINIO M 000OIICHUE STOTO OITBITA.

Pesynbpratel yrimyOn€éHHOro ypoBHsS H3ydeHus ydeOHoro mpenmera «MHpopmaTuka» OpHUEHTUPOBAHBI Ha
MONTy4eHre KOMITETEHTHOCTEH ISl TOCIemyromel mpogeCCHOHANBHON NESTENPHOCTH KaK B paMKax IaHHON
MIPEIMETHOM 00J1aCTH, TaK M B CMEXHBIX ¢ Helt o0macTsx. OHU BKIIFOYAIOT B ceOsI:

OBJIAJICHUE KITIOYEBBIMH MOHATHSAMHU M 3aKOHOMEPHOCTSAMH, HAa KOTOPBIX CTPOMTCS JAaHHas HpenMeTHas
005acTh, Paclo3HAaBaHUE COOTBETCTBYIOLIMX UM INPHU3HAKOB M B3aMMOCBSA3EH, CIIOCOOHOCTH 1€MOHCTPHPOBATH
pa3IuYHbIe IOAXO0bI K M3YUECHHUIO SIBJICHUN, XapaKTepHbIX AJIS H3y4aeMOM IpeaMeTHOM 0bacTy;

YMEHHUE peIIaTh THUIIOBBIC NPAKTUYECKHE M TEOPETUYECKUE 3aJayH, XapakTepHbIE Ui HCIOJIb30BAHUS
METOJIOB U HHCTPYMEHTApHS JAaHHOU MPEIMETHON 00JIacTH;

HaJW4due MPeJCTaBIeHUN O JaHHOH MPEeIMETHOH 00JacTH Kak IeNIOCTHOW TEOpHH (COBOKYITHOCTH TEOpHH),
OCHOBHBIX CBSI35IX CO CMEKHBIMHU 00JIaCTSMH 3HAHUM.

B pamkax yriyOnéHHoOro ypoBHS nM3ydeHHs MH(oOpMaTuku oOecrieurBaeTcs LieIeHANpaBiIeHHas MOArOTOBKA
0o0yJarommxcsi K TPOMODKEHHI0 O00pa3oBaHHWS B OpTraHU3alUAX MpO(EeCCHOHANBHOTO 00pa3oBaHHs 10
CHEHUAJIEHOCTSIM, HEHNOCPEACTBEHHO CBS3aHHBIM C LU(PPOBBIMH TEXHOJIOTMSMHU, TaKUM KakK MporpaMMHast
WHXXeHepHsl, nH(opMaluMoHHas 6€30MacHOCTb, HH(OPMALIMOHHBIE CUCTEMbI M TEXHOJIOTMH, MOOMIIBHBIE CUCTEMBI
u cerd, OonblIME [aHHbIE M MAIIMHHOE OOYyYEHHE, NPOMBILUICHHBIH HHTEPHET BeIled, HCKYCCTBEHHBIN
WHTEJICKT, TEXHOJOTMM OECIpOBOIHOM  CBSA3M, pPOOOTOTEXHHKA, KBAHTOBBIE TEXHOJOTHMH, CHCTEMBI
pacnpenenéHHoro peecTpa, TEXHOIOTHH BUPTYaJIbHON M JOIOJTHEHHOH peabHOCTEH.

B coneprxanun yuebHoro npenmera «MHpopMaTrkay BEIIEISIIOTCSA YEThIPE TEMATHUECKUX pasena.

Paznen «llugposasi rpaMOTHOCTBY» NOCBAIIEH BONPOCaM yCTPOHCTBA KOMIBIOTEPOB U JPYTHX 3JIEMEHTOB
IU(pPOBOrO OKPY)KEHUS, BKIIOYAs KOMIIBIOTEPHBIE CETH, WCIIOJIB30BAHHUIO CPEACTB OINEPALMOHHON CHUCTEMBI,
pabore B cetn IHTEpHET U MCMOJIB30BAHNIO HHTEPHET-CEPBUCOB, HHPOPMAIIIOHHON 0€30IMacCHOCTH.



Paznen «Teopernyeckne 0CHOBBI HH(OPMATHKM» BKIIOYAeT B ceOsl MOHATHHHBINA anmapaT WHGOOPMATHKH,
BOMPOCH KOAWPOBaHMsI MHGYOPMALIUH, U3MEpeHHs HHPOPMAaMOHHOrO 00bEMa JAHHBIX, OCHOBBI adre0phl JJOTUKU
1 KOMIIBIOTEPHOI'0 MOJEIUPOBAHUS.

Pasnen «AdropuT™Mbl M NPOrpaMMHpPOBaHMe)» HAIPaBJIEH HAa Pa3BUTHE aJTOPUTMHYECKOTO MBIIIJICHUS,
pa3paboTKy alrOpUTMOB W OLEHKY MX CIIOXXHOCTH, (JOPMHUPOBAHHE HABBHIKOB peaM3allid MPOrpamMM Ha si3bIKax
MIPOrpaMMHUPOBAHUS BBICOKOT'O YPOBHSL.

Pasnen «HWnpopManmoHHble TEXHOJOTHMH» TOCBSMIEH BOMpOcAaM NpPUMEHEHHS HH()OPMAIMOHHBIX
TEXHOJIOTUH, pealiM30BaHHBIX B MPUKIAJHBIX NMPOrPaMMHBIX MPOAYKTaX W MHTEPHET-CEPBHCAX, B TOM YHUCIE B
3ajadax aHallu3a JaHHBIX, UCIOJIB30BaHHMI0 0a3 AaHHBIX M DJIEKTPOHHBIX TAOMMIl Ui PEUICHUS MPUKIaTHBIX
3az1a4.

B nmpuBenénHom nanee conepkaHuu ydeOHoro mpeamera «MHpopMaTHKa» KYpPCHBOM  BBIIEICHBI
JIOTIOJTHUTENIbHBIE TEMBI, KOTOPblE HE BXOJAT B 00s3aTENbHYIO MpOrpaMMy OOYYeHHsS, HO MOTYT OBITh
MPEATIOKEHBI Il U3yYEHUS OT/IEbHBIM MOTHBUPOBAHHBIM U CIIOCOOHBIM O0YUYaIOIIAMCS.

VYrnyOnéHHblid  YpoBeHb U3ydeHUS HH(MOPMATHKHA PEKOMEHIyeTcs /sl TEXHOJIOrM4Yeckoro mpoduis,
OPHCHTHPOBAHHOTO HAa HHXXEHEPHYIO W HH(OpMAIMOHHYIO cepbl AeATeIbHOCTH. YTIyOJEHHBI YpOBEHB
W3yYeHHS WHPOPMATHKH OOECIeYMBAET: MOATOTOBKY OOY4YaIONIMXCS, OPHEHTHPOBAHHBIX HA CIICIHAIBHOCTH B
obmact HWH(OPMAIMOHHBIX TEXHOJOTHH W WHXXEHEPHbIE CIEeUalbHOCTH, Y4YacThe B TMPOSKTHOM U
WCCIIEIOBATEIILCKOW JISSITEBHOCTH, CBS3aHHOM C COBPEMEHHBIMU HAIPaBICHUSMH OTPACd WH(OPMAIOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOIUM, MOArOTOBKY K YYacTHIO B OJMMIIMAaAAX U cAade ENMHOro rocynapcTBEHHOIO
9K3aMeHa 1o HHpOpMaTHKe.

[NocnenoBaTenbHOCTh HM3YYEHHSI TEM B MpelelaX OJHOrO0 rojga OOYYeHUS MOXKET ObITh H3MEHEHa II0
YCMOTPEHHUIO YUUTENS IPH MOATOTOBKE paboueii mporpaMMsbl ¥ MOYPOYHOTO TUTAHUPOBAHUSI.

OO0111ee YMCII0 YacoB, PEKOMEHIOBAHHBIX 11 M3ydeHust nHpopmaTuku — 272 vaca: B 10 kinacce — 136 yacos (4
gaca B Henmeno), B 11 kmacce — 136 gacoB (4 gaca B HEmENio).

COJEPKAHUE OBYYEHUSA

10 KJIACC

ndpoBas rpaMoTHOCTH

TpeboBaHHa TeXHUKH OE30MACHOCTH W TUTHEHBI MPH padoTe ¢ KOMIBIOTEpAMU M IPYTHUMH KOMITOHEHTaMH
M (POBOTO OKPYKEHHS.

[IpuHIMIE PabOTH KOMIIBIOTEPOB W KOMIBIOTEPHBIX cucTeM. Apxutekrypa ¢oH Helimana. ABToMaTHaeckoe
BBITIOJTHEHHWE TIpOrpamMmbl mporeccopoMm. OmepaTwBHAs, TMOCTOSHHAS W JOJNTOBpeMeHHas mnamsaTe. OOMmeH
JAHHBIMH C TIOMOLIBI0 IUH. KOHTpossiepsl BHEMHUX YCTPOICTB. IIpsiMoii JOCTYIT K MaMSITH.

OCHOBHBIE  TEHACHIIMW  Pa3BUTHUS  KOMITBIOTEPHBIX  TexHomorud. [lapamnenpHble  BBIYUCIICHUS.
MHororporeccopabie cucteMbl. CymnepKoMIbioTepsl. Pacripenenénnpie BRIYHCIUTEIbHBIE CUCTEMEI U 00paboTKa
OombmMX MaHHBIX. MoOWIBHBIE IUGPOBBIE YCTPOWCTBA W WX pOIb B KOMMYHHKAIMAX. BcTpoeHHBIE
KOMIBbIOTEpEl. MUKPOKOHTpOIUIEpHl. POOOTH3MpOBaHHEIE TPON3BOACTBA.

[IporpammHOe oOecriedeHre KOMIBIOTEPOB W KOMIBIOTEPHBIX CHCTEM. BUABI IPOrpaMMHOTO 0OecriedeHus: U
nx HazHadeHHWe. (OCOOEHHOCTH TIpOrpaMMHOrO oOecredeHruss MOOWIBHBIX ycTpoicTB. [lapamnensHoe
nporpamMmmupoBanue. CucTeMHOE MporpaMMHoe oOecriedeHne. OneparioHHbIe CHCTeMBL. Y TUIUTHL. [paiiBepbl
ycrpoiicTB. MHCTAIUISIINS U IEMHCTAIUISIIHS TPOTPAMMHOTO 00€CTICUEeHUSI.

Qaitnossie cuctemMsbl. [IpuHIUITBI pa3MenieHnss 1 IMEHOBaHUS (ailioB B odaroBpeMeHHon maMsatu. [11abmoHsr
JUTS OTTMCaHUs TPy (haiioB.

[Iporpammuoe obOecrieuenne. JlumeH3upoBaHWE TpOrpaMMHOTO obecrieueHUss M MHU(POBBIX PECYpPCOB.
[Iponpueraproe u cBOOOHOE MTporpaMMHOe obecniedeHue. Kommepueckoe 1 HEKOMMEPUECKOe HCIIONb30BaHUE
MpOrpaMMHOro obecredeHus U HUPPOBBIX pecypcoB. OTBETCTBEHHOCTD, yCTaHABIMBAeMasi 3aKOHOIATEIbCTBOM
Poccuiickoii @Denepaunn 3a HENpaBOMEPHOE HCIONB30BAaHME IPOrPaMMHOIO OOECIeUeHUs] U LHU(POBBIX

pecypcos.



[IpuHIMIEI OCTPOEHUST M ammapaTHble KOMIIOHEHTHI KOMIbIOTEpHBIX ceTeil. CereBble MpoTokoibl. CeTh
Wntepuer. Aapecauus B cetu Uatepuer. [Iporokonsl creka TCP/IP. Cucrema JOMEHHBIX HMEH.

Pasnenenne IP-cetn Ha moxceru ¢ momolpro Macok mojcereil. CereBoe agMuHHCTpHpoBaHue. [lonyueHue
JAHHBIX O CETEBBIX HACTpOWKax KoMIbroTepa. IIpoBepka Hamuuus cBsI3U ¢ y3i10M ceTu. Omnpenenenne MapupyTa
JBUKEHUS MTAKETOB.

Bunmet  pesrensHoctm B cetu  WHrepHer. CepBuchl MHtepHera. ['eoMH(DOpMAalMOHHBIE CHCTEMBI.
I'eonokanmoHHBIE CEPBUCHI PEabHOrO BpeMEHH (HaIpHMep, JIOKAls MOOHIBHBIX Telne)OHOB, OIMpeAcIcHHE
3arpyKEHHOCTH aBTOMAarucTpanieii), ”HTepHET-TOProBIlsi, OpOHUPOBAaHHE OWUIIETOB U TOCTHUHHIL.

lNocynapcTBeHHBIE 3JEKTPOHHBIE CEpBUCH M yCiIyrd. CollManbHble CETH — OpraHU3alUsd KOJJIEKTHBHOTO
B3aMMOJICHUCTBHS U oOMeHa NaHHbIMU. CeTeBOW ATHKET: MpaBWiia TOBeleHus B KubOeprnpoctpaHcTse. [Ipobmema
MOJUTMHHOCTH MOJTy4eHHOH nH(popManuu. OTKpIThIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHBIE M DKOHOMHYECKHE  Yrpo3bl, CBS3aHHBIE C  HCHOJB30BAaHHMEM  HH(OPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TeXHOJIOTHi. O01ue mpooieMbl 3a1uThl HHGOPMAIUK 1 HH()OPMAIUOHHOW OE30I1aCHOCTH.
CpenctBa 3ammThl HWHGOPMAMK B  KOMIIBIOTEPAxX, KOMIBIOTEPHBIX CETSIX M aBTOMAaTH3WPOBAHHBIX
nHpopMaIMoHHBIX crcTeMax. [IpaBoBoe obecriedenne HHGOpMaMOHHON OE30MACHOCTH.

[IpenorBpamieHrie HECAHKIMOHUPOBAHHOTO JIOCTyNa K JIMYHOH KOH(HISHIUANIbHONH HH(MOpMaluH,
XpaHsmIedcss Ha TMEepPCOHATBPHOM KOMIBIOTEpE, MOOWIBHBIX YCTpOWCTBaX. BpemoHocHOe mporpamMmHOE
obecrieueHre © crocoObl OOpbOBI ¢ HUM. AHTHBUpPYCHBIE TporpaMmbl. OpraHuzaiysi JIMYHOTO apXuBa
nHpopmarun. PezepsHoe KonmpoBanwue. [laponsHas 3ammTa apxusa.

udpoanne nanupix. CuMMerpuuHble W HecuMMmerpuuHble mudpsl. [udpsr mpocroii 3amensl. [lundp
Hezaps. Hludp Bmwxenepa. Anroputm mmdpoBanust RSA.

Teopernueckne 0CHOBbI HH(POPMATUKHU

WNndopmarnus, nanasie u 3HannA. MHpOpMannoHHbIe Mporecchl B MPUPOAE, TEXHUKE U OOIIECTBE.

HenpepslBHBIE M ANUCKPETHBIC BENIWYMHBI W CUTHAIBL. HeoOXOomMMOocTh IHCKpeTH3anuu HH(OpMAIHH,
TIpenHa3HAYCHHON IS XpaHESHHsI, TTepeadi U 00paOdoTKH B UG POBEIX CHCTEMAX.

JlBonuHoe KoaupoBaHue. PaBHOMEpHBIC U HEpaBHOMEPHBIC KO/bI. JlekoaupoBaHue COOOIIEHUH, 3aMCaHHbIX
C TIOMOINBIO HEPABHOMEPHBIX KOZOB. YcioBue Pano. IlocTpoeHnme OAHO3HAYHO IEKOJUPYEMBIX KOIOB C
MIOMOIIIBIO AepeBa. EquHuIEl n3Mepenust KonudectBa nHpopManuu. AndaBUTHBIN TOIXO K OI[EHKE KOJIMYECTBA
nHpOpMAITUH.

Cuctemsbl cuncieHus. Pa3BépHyTas 3amuch LENBIX U OPOOHBIX YMCEN B MO3UIMOHHON CHUCTEME CUHCIICHHS.
CBoiicTBa MO3MIIMOHHON 3alMCH YMCJIA: KONWYECTBO UGP B 3alMCH, IPU3HAK ACIMMOCTH YHCIa HA OCHOBAHUE
CHCTEMBI CUHMCIECHHUSA. AJrOpuUTM IepeBOa LEJ0ro uucia u3 P-ndHONH cHCTEeMbl CUMCICHUS B NECATHUYHYIO.
ANTOpUTM TepeBoia KOHEYHOW P-wuHOW ApoOW B AECATHYHYIO. ANTOPHTM TIepeBOjAa IIEeJOro dYucia u3
JNECATUYHON cHUCTeMBbl cuucieHus: B P-wunyro. IlepeBon koHewHO# necstmaHOW ApoOH B P-munyto. /[BomdHas,
BOCBMEpPUYHAs M IIECTHAALATECPUYHAs] CUCTEMbBI CUMCIICHUS, CBA3b MEXAY HUMH. ApU(PMETHUECKHE ONEpaliy B
MTO3UIMOHHBIX CHUCTEMAxX CYMCICHHsA. TpoWyHass ypaBHOBEIIEHHAs CHUCTEMa CUUCIEHHS. JIBOMYHO-IecATHYHAs
CHCTEMA CUHCIIECHUS.

KomupoBanme tekcroB. Kogmpoka ASCIL. Omnobaittabie komupoBku. Cranmapr UNICODE. Kommposka
UTF-8. Onpenenenre nHOOPMAITHOHHOTO 00hEMAa TEKCTOBBIX COOOIIIEHUH.

KomnpoBanne w3oOpaxenmii. OueHka WHPOPMANIMOHHOTO 00BEMA TpadUYecKWX MaHHBIX TPU 33JaHHBIX
paspelieHMM M TiIyOuHe KoaupoBaHus IBera. L[BeroBeie Monenu. BekropHoe komuposanue. Dopmatbl
rpaduueckux dainos. TpéxmepHas rpaduka. OpaxransHas rpaduka.

KonupoBanue 3Byka. Onenka uH(pOpManmMOHHOTO 00BEMa 3BYKOBBIX HAaHHBIX IIPU 3aJaHHBIX YacTOTE
JUCKPETU3aLHU U pa3psTHOCTH KOJUPOBAHUSI.

Anrebpa soruku. IloHatme BbIcKasbiBaHUMs. BrickaspiBatensHble  QopMmbl  (mpenukarsl). KBaHTOpEI
CYILIECTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omnepauuu. Tabmuubl ucTMHHOCTH. Jlormueckwe BbIpakeHUs. Jlormueckue TOXKIECTBA.
Jloka3aTenbCTBO JIOTHYECKUX TOXKIECTB € MOMOILBIO TAaOJIUI MCTUHHOCTH. JlorMueckue onepanuyd M Ornepanuu
HaJl MHOYKECTBAMH.



3akoHBl anreOpsl JIOTUKU. OKBHUBAJCHTHBIE MpeoOpa3oBaHMsl JIOTMYECKMX BbhIpakeHHd. Jlormueckue
YpaBHEHUS M CUCTEMBI YpaBHEHUH.

Jlornueckue ¢GyHKUMU. 3aBUCHMOCTb KOJMYECTBA BO3MOXHBIX JIOTMYECKMX (YHKIMHA OT KOJIMYECcTBa
aprymenToB. [lonHbIe cHCTEMBI IOTHYECKUX (PYHKIUH.

Kanonnueckne ¢opmel normyeckux BblpaskeHHH. CoOBepIEHHbIE IU3BbIOHKTUBHBIE W KOHBIOHKTHBHBIC
HOpMaJIbHBIE (POPMBI, AJITOPUTMBI UX MTOCTPOCHHUS 110 TaOJIMIIC UCTHHHOCTH.

Jlormyeckue »3yeMEHTHI B cocTaBe KommbioTepa. Tpurrep. Cymmatop. MHOropaspsaHslii  CcymmaTop.
[TocTpoeHne cxeMm Ha JIOTHUECKUX 3JIEMEHTax IO 3aJaHHOMY JIOTHYECKOMY BBIpa)KE€HHIO. 3aIllCh JIOTHYECKOT O
BBIPA)KEHHUSI 110 JIOTMYECKOH CXEME.

HpCI[CTaBHeHI/Ie LEJIbIX YUCCII B MMaMATHU KOMIILIOTEpA. OFpElHI/I‘IeHHOCTB Jyana3oHa 4Mcell Ipu OrpaHu4YCHUN
KOoJIM4YecTBa pa3psnoB. [lepenomHeHue pa3psaHol ceTkd. be33HakoBbIe W 3HAKOBBIC JAaHHBIC. 3HAKOBBIN OWT.
JBOMYHBIN JTOMOJHUTENBHBIA KOJI OTPUIIATENbHBIX YHCE.

[NoGuroBsie Jornyeckue onepanuu. Jlorudeckuid, apudmernyecknii 1 nukIudeckuii ciurd. lludposanne ¢
MOMOIIbIO TOOUTOBOM orepanun «uckirouaromee M.

HpeILCTaBJ'IeHI/Ie BCIICCTBCHHBIX YUCCII B IMaMATHU KOMIILIOTEpPA. 3Haqama;1 YacCTb U MOPAAOK YucCiia. ,Z[I/IaHaSOH
3HAUYEHHUH BCIIICCTBECHHBIX YHCECII. HpO6J'IeMI)I XpaHCHHA BCIICCTBEHHBIX YHCCII, CBA3AaHHBLIC C OI'PaHUYCHUEM
KOJINYECTBA Pa3psAloB. BEINONIHEHHWE olepanuii ¢ BEIICCTBEHHBIMM YHMCJIAMH, HAKOIICHHE OIIMOOK MpH
BBIYUCIICHHUAX.

AJITOPUTMBI M IPOrPpaMMHUPOBaHNe

Onpenenenrie BO3MOXXHBIX PE3yAbTATOB PabOTHI MPOCTEHIINX aJITOPUTMOB YIPABICHHS HUCIOTHUTEISAMH U
BBIYUCIIUTCIIBHBIX aJI'OPHUTMOB. OHpeJIeJ'[eHI/Ie HUCXOJHBIX MOAaHHBIX, IIPHU KOTOPBLIX aJIfTOPUTM MOXET OaTb
TpeOyeMbIil pe3ysbTarT.

Orambel  pemieHWsl 3a7ad  Ha KoMIbioTepe. MHCTpyMeHTanbHBIE CpENCTBA: TPAHCIATOpP, OTIATUHK,
poUIPOBIIMK. KOMIHIISAINS 1 HHTEpIpeTaIus nporpaMM. BupTyalibHbIe MalIWHEL.

WnTerpupoBannas cpema pa3paboTku. Meronpl oTiaaku mporpamMm. lcmonp3oBaHHE TPacCHPOBOYHBIX
tabmun. Otimamounslii BeIBOX. llomaroBoe BhIMONMHEHHWE TporpaMmbl. Todku ocraHoBa. IIpocMmoTp 3HaYeHMI
TepeMEHHBIX.

Aspik mporpammupoBanus (Python, Java, C++, C#). Tumbl maHHBIX: ICJIOYHCIICHHBIC, BEIICCTBEHHBIE,
CUMBOJIbHBIC, Jormueckue. BerBmenusa. Crmokablie ycnoBusa. Lukmel ¢ ycmoBueMm. Ilukmpl 1o mepeMeHHOM.
BzanmozaMeHsieMOCTh pa3sNTUYHBIX BUAOB IUKIOB. MHBapuaHT mukia. COCTaBI€HHE NHKIA C MCIIONB30BAaHHUEM
3apaHee ONpeneIeHHOro NHBapruaHTa KA.

JokymenTupoBanne mnporpamm. Vcrmomp3oBanue KomMmeHTapueB. [loaroroBka omncaHusi MporpaMMbl U
WHCTPYKITUH JIIS TTOJTE30BATENS.

ANTOopuUTMBI 00pa0OTKM HATYypaTbHBIX YMCEN, 3AMMMCAHHBIX B MIO3UITMOHHBIX CHCTEMax CUHCIICHH: pa30oneHue
3alHCH YMCiIa Ha OTAENbHBIE NU(PHI, HAXOXKAECHNE CYMMBI U MPOW3BeNeHNs nHudp, HAXOXKACHIHE MaKCUMaJIbHON
(MPHMMATBHON ) UG PHL

Haxoxmenue Bcex MpOCTHIX YMCEN B 33JlaHHOM auamnasoHe. [IpencraBienue uncia B Buie HabOpa MPOCTHIX
COMHOXUTENEH. ANTOPUTM OBICTPOTO BO3BEJICHHS B CTETICHb.

OO6paboTka mMaHHBIX, XpaHsamuxcs B ¢aitmax. TexkcroBele m aBomdHble Qaitnbl. DalioBbIe TepeMeHHBIE
(daitnoBsie ykazarenn). Utenne u3 ¢aiina. 3anmuck B (aii.

Pa3buenmne 3amaum Ha momsamaum. llogmporpammer (mpomenypsl W QyHknum). Pexypcusi. PexypcuBHBIE
00bexThl ((hpakranbl). PexkypcuBHbie mpouenypsl u ¢yHknudn. lcmonp3oBaHuWe cTeka s OpraHU3alud
PEKYpPCUBHBIX BHI30BOB.

Hcnonws3oBanue craHgapTHOH OWOIMOTEKHM s3bIka TporpamMmupoBaHus. [loakmioueHme OUOTMOTEK
MTOJIITPOTpaMM CTOPOHHHX MPOU3BOIUTENEH. MOMyTbHBINA TPUHIIUT TIOCTPOCHUS ITPOTPaMM.

Uucnennpie MeToabl. TouHOE U PUOTIHKEHHOE pelieHns 3a7a9i. YnCIeHHbIe METObI PEIeHUs] YpaBHEHUH:
MeToJ| Tiepedopa, MeTon IMOJNIOBUHHOTrO neneHus. [lpuOmmkéHHOe BRIYUCIEHWE [UIMH KPUBBIX. BrramcneHue
wiomaaeil GuUryp ¢ MOMOLIbI0 YHCIEHHBIX METOAOB (METOX MpSIMOYIOJIBHUKOB, MeTox Tpaneuuii). Ilouck
MakcuMyMma (MHHUMYMa) QYHKLIUHN OTHOH EPEMEHHON METOI0M MTOJIOBUHHOI'O JIE/ICHHS.



O6paboTka CHMBOIBHBIX JaHHBIX. BcTpoeHHble (YHKIMM S3bIKa NPOrpaMMHUpPOBAHHS Uil 00pabOTKH
CHUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKM CUMBOJBHBIX CTPOK: MOACUYET KOJMUYECTBA TOSBICHHI CHMBOJA B
CTpOKe, pa3OMeHHe CTPOKH Ha CJIOBa IO MPOOENbHBIM CHMBOJAM, MOHCK MOACTPOKH BHYTPH AHHOW CTPOKH,
3aMeHa HalJIeHHOW TOACTPOKM Ha JAPYIYI0 CTpPOKy. [eHepamusi Bcex CIIOB B HEKOTOPOM ajdaBuTe,
yIOBJIETBOPSIONIMX 3aJaHHBIM OrpaHruueHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbI ¥ TIOCIIEIOBATENLHOCTH Yncel. Berauciienne 0000MEHHBIX XapaKTEPUCTHK 3JIEMEHTOB MacCHBa WJIN
YHCIIOBOH IMOCIEN0BATEILHOCTH (CyMMBI, MPOHM3BEICHUS, CPEAHEro apu(METUYECKOro, MWUHHMAJIBHOTO H
MaKCHMAaJbHOTO 3JIEMEHTOB, KOJMYECTBA 3JEMEHTOB, YJOBJIETBOPSIONIMX 3aJaHHOMY YCIOBHIO). JIMHEHHbIN
TTOMCK 3a/IaHHOTO 3HaYEHUsI B MACCHUBE.

CopTHpoBKa OAZHOMEpPHOro MaccuBa. [IpocThie METOABI COPTHPOBKM (METOA My3bIpbKa, METOJ BEIOOpa,
copTupoBKa BcTaBkamu). CopTHpoBKa cnusHHeM. brpicTpas coptupoBka MaccuBa (anroputM QuickSort).
JIBOMYHBII IOUCK B OTCOPTUPOBAHHOM MACCHBE.

JIBymMepHBIE MacCUBBI (MaTpHIIbl). AJNTOPUTMBI 00paOOTKH JIByMEPHBIX MAacCHBOB: 3allOJIHEHHE JABYMEPHOT'O
YHCIIOBOI'O0 MAacCHBa IO 33/IaHHBIM TPaBUIJIaM, MOKMCK AIIEMEHTa B JIBYMEPHOM MAacCHBE, BBIYMCIIEHHE MaKCUMyMa
(MMHMMYMa) ¥ CYMMBI JIEMEHTOB ABYMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK M CTOJIOIIOB IBYMEPHOI0 MacCHBa.

NHpopMannoHHbIE TEXHOJIOTHH

TekcroBblii mpomeccop. PemaktupoBanne u dopmarupoBanue. [IpoBepka opdorpaduu u rpaMMaTHKH.
CpencTBa TmomcKa W aBTO3aMEHBI B TEKCTOBOM mporeccope. Mcmonp3oBanme cruied. CTpyKTypHpOBAaHHBIE
TEKCTOBBIE JOKyMeHTH. CHockm, ornaBineHue. KommektuBHass pabora ¢ gokymeHTamu. HHCTpyMeHTHI
peIeH3upOBaHus B TEKCTOBBIX mporeccopax. OOmaunbie cepBuchl. [lemoBas mepemmcka. Pedepar. IlpaBmma
[MUTUPOBAHKSI UCTOYHUKOB M odopmiteHust OuOnmorpaduvecknx cchiiok. OdopmiieHHe Crmcka JIMTepaTyphl.
3HAKOMCTBO ¢ KOMIIBIOTEPHON BEPCTKOM TeKCTa. TEeXHWYECKHEe CpencTBa BBOIA TekcTa. CrienualIn3upOBaHHBIC
CpEeICTBa PENaKTHPOBAHUS MATEMAaTHIECKUX TEKCTOB.

Ananmu3 nanabix. OCHOBHBIEC 33JIa4d aHAIW3a JIAHHBIX: MIPOTHO3WPOBAaHME, Kiaccu(UKalms, KlacTepu3aius,
aHanm3 OTKIOHEeHUH. [locnenoBaTeNbHOCTh PENICHUs 3a]1a4 aHaIN3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX, OYHCTKA
M OICHKa KaudecTBa JIAHHBIX, BBIOOD W/WIU TMOCTPOCHHE MOJECIH, TPeoOpa3oBaHUE JaHHBIX, BHU3YallU3allHs
JaHHBIX, WHTEpIpeTanusi pe3yibTaTtoB. llporpaMMHBIE CpeAcTBa W HMHTEPHET-CEPBHUCH UIsI O00pabOTKH H
MpeICTaBICHUS TaHHBIX. bonbime nanapie. MammuHaHoe oOyueHne. MIHTeIUIeKTyanbHbBIN aHaUu3 TaHHBIX.

AHanmM3 JaHHBIX C TIOMOIIBIO DJIEKTPOHHBIX TAaOJUI. BBIUUCICHWE CYMMBI, CPEJHErO apu(METHIECKOro,
HauOonpmiero (HaMMEHBIIEro) 3HAYEeHWs auarna3oHa. Berancienne Kod(pQuImieHTa KOppenmsiuu IBYX PSIOB
nmaHHbIX. [locTpoeHme cToOmOUYaThIX, JMHEHYATHIX W KPYroBbIX muarpamm. lloctpoenme rpadukoB QyHKIWH.
[TonGop nmuHMM TpeHaa, peneHue 3a1a4 MPOrHO3UPOBAHUS.

UrncneHHOe pelleHne ypaBHEHUH C MOMOIIBI0 Toadopa mapaMerpa. ONTHMHU3auUs Kak MOMCK HAWIYYIIero
pemieHusi B 3amaHHBIX ycnoBwsx. LlemeBas dyHkuwms, orpannyeHus. JIokanpHBIE W TIOOATBHBI MHHHMYMBI
1eneBoit pyHKIuH. Penienre 3a1a4 ONTHMHA3ANNHN C TIOMOIIBIO 3JIEKTPOHHBIX TAOIHII.

11 KJIACC

Teopernueckue 0CHOBbI HH(POPMATHKHU

Teopernueckue MOaXOAbl K OLIEHKE KOMM4ecTBa MH(popmanyu. 3aKoH alauTUBHOCTU nHpopManuu. Popmyna
Xaptmu. Madopmarus u BepositHocTh. Dopmyna [llenHOHA.

Anroputmbl cxaTus gaHHbIX. Anroput™m RLE. Anroputm Xaddmana. Anroputm LZW. Anroput™sl cxaTus
JAHHBIX C TOTEPSIMH. Y MEHbILIEHUE IITyOHHBI KOIupoBaHus 1Bera. OCHOBHBIC naen anroputmoB cxkatus JPEG,
MP3.

CkopocTh mepenauyd JaHHBIX. 3aBUCHMOCTb BPEMEHH Iepenayd oT MH(POPMALHMOHHOTO 00b&Ma NaHHBIX U
XapaKTePUCTUK KaHana CBs3H. [IpMunHbI BOSHUKHOBEHUS OIIMOOK NpHU mepeaaye AaHHbIX. Koapl, mo3Bomnsionye
OOHapyXMBaTh W UCIPABIATh OIIMOKM, BO3HHMKAIOUIME MpH Iepenade JaHHbIX. PaccrosHue Xd>MMHUHTA.
KoaupoBanwue ¢ moBTopeHunem 6utoB. Koasr XomMmuHra.

Cuctembl. KommnoHeHTsl cucteMbl W uX B3aumogeicrBue. CucremHbld 3¢ddext. VYmpasnenue kax
nH(pOpMaMOHHBIH mponecc. OOpaTHas CBS3b.



Mogenu u monenupoBanue. Llens MoaenupoBanus. COOTBETCTBUE MOJENU MOACIHUPYEMOMY OOBEKTY HIIU
mporeccy, eian MoaenupoBanus. Gopmanuzanus OpUKIAIHbIX 3a1ad.

[IpencraBnenue pe3ynbTaTOB MOJICIMPOBAHHS B BHIE, YIOOHOM AJisi BOCHPUATHS denoBekoM. I'paduueckoe
MPEICTABIICHUE TAHHBIX (CXEMBI, TAOIUIBI, TPAQUKH ).

I'padst. OcHoBHble ToHATHA. Buasl rpados. Omnucanue rpadoB ¢ MOMONIBI0 MAaTPUL] CMEXHOCTH, BECOBBIX
MAaTpHII, CIIUCKOB CMEKHOCTH. PellleHne aqropuTMUYecKuX 3ajiad, CBSI3aHHBIX C aHaIM30M rpadoB (IOCTpoeHHE
ONTHUMAJILHOTO MTyTH MEX]y BepIIMHaMU Tpada, onpeneneHne KOTUIecTBa Pa3InyHbIX MyTel MeX1y BepIIMHAMU
OPHECHTHPOBAHHOTO AIMKIMYECKOro Tpada).

HepeBbs. bunapnoe nepeso. [epeBbst moucka. CrocoObl 00xona nepesa. [IpencraBieHne apuMeTHIecKUX
BBIpOKEHHI B BHUJAE JepeBa. [IMCKpeTHBIE WTPHI JBYX WTPOKOB ¢ MOJHOW mHQpopmaiued. [locrpoeHne nepesa
nepebopa BapHaHTOB, OMMCAHUE CTPATETHH UTPBI B TAOMMYHON (opMe. BEIMTphIIIHBIE U TPOUTPBIITHBIEC TTO3UIIH.
Brurpeiniasie crpaterum.

CpencTBa HCKYCCTBEHHOTrO MHTeNIekTa. CepBHCHl MAIIMHHOTO TEPEBOJa M PACIIO3HABAaHUS YCTHOW pEdH.
KoruutuBHbIE cepBUCHL. MneHTHdUKAIMS M MOMCK H300pakeHH#, pacrno3HaBanue il CaMoo0ydaronuecs
cucteMbl. VICKyCCTBEHHBIH HMHTENJIEKT B KOMIIBIOTEPHBIX Hrpax. lcrmonb3oBaHME METONOB HCKYCCTBEHHOI'O
WHTEIJIEKTa B 00ydJaromux cucreMax. Mcrmons3oBanne METo10B HCKYCCTBEHHOT'O HHTEIUIEKTA B POOOTOTEXHHKE.
NHutepuer Bemeid. [lepcrieKTUBBI pa3BUTHS KOMIIBIOTEPHBIX HHTEILIEKTYAJIBHBIX cUCTeM. HelpoHHBIE ceTH.

AJITOPUTMBI M IPOrPaMMHUPOBaHNe

dopmanuzanys NOHATHUS anroputma. MammHa ThIOpUHIa Kak YHUBEpCalbHAas MOZENb BbIUMCIEHUN. Te3uc
Yépua—Trropusra.

O1leHKa CIIOKHOCTH BbIUMCIIEHUH. Bpems paborel 1 00bEM HCIIONB3YEeMOH HaMATH, WX 3aBHCHMOCTH OT
pa3Mepa UCXOIHBIX JaHHBIX. OIeHKa aCHMIITOTHYECKON CIOKHOCTH aJITOPUTMOB. AJITOPUTMBI TIOTMHOMHAJIEHON
crnoxHocTH. [lepebopHble anroputmbl. [IprMepsl pas3NMYHBIX AJITOPUTMOB PEUICHUsS OMHOM 3aJlaud, KOTOPbIE
HAMEIOT Pa3iINYHYyI0 CII0KHOCTb.

ITorck mpOCTHIX YMCEN B 33laHHOM JIHANla30HE C MTOMOIIBIO aJlTOPUTMA «PEIIeTo DpaTocdeHar.

MHoropa3zpsiiHble LieNnble YKcia, 3a1a4y JJIMHHOW apu(METUKY.

CroBapu (accormaTHBHBIE MAacCCHBBHI, oToOpakeHwms). X3mr-radmumbl. [locTpoeHme andaBUTHO-4aCTOTHOTO
CJI0Baps Ul 3aJaHHOTO TEKCTA.

Crexkn. AHanIM3 NPaBUIBHOCTH CKOOOYHOrO BBIpaKEHHS. BprumcieHne apu(MeTHYecKOro BBIPaXKEHHS,
3aIMCaHHOTO B MOCTHUKCHOH (hopMme.

Ouepenu. Hcnons3zoBanue ouepean Al BpEeMEHHOI'O XPaHEHUSI JaHHBIX.

Anroputmbel  Ha Tpadax. IlocTpoeHne MHUHHMAaIbHOTO OCTOBHOI'O JI€pE€BA B3BELICHHOI'O CBSI3HOI'O
HEOpHEeHTHpOBaHHOro rpada. KomudecTBO pasiuyHbBIX myTeH MEXKIy BEpLIIMHAMU OPHUEHTHPOBAHHOI'O
anukInaeckoro rpada. Anroput™ JeHKCTpHhI.

HepeBbs. Peanuszanust nepeBa C IOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBondHble (OMHapHBIE) OepeBbs.
IlocTpoenue nepeBa Ui 3aJaHHOTO apU(hMETHYECKOro BBIpa)KEHUS. PeKypcHUBHBIE alrOpUTMBlI 00X0za JepeBa.
Hcnonp3oBanue creka v ouepeny 11t 00xoaa aepesa.

JMHamMuueckoe MpOrpaMMHUpPOBAaHUE KaK METOJ pEIIEHHs 3afad C COXPAaHEHHEM IPOMEXYTOYHBIX
pe3yapTaTOB. 3aJa4, PelIaeMble ¢ MOMOIIBI0 JUHAMUYECKOIO MPOrPAMMHMPOBAHMS: BEIYHCIEHNE PEKYPCUBHBIX
(GyHKUUH, DOACYET KOTMYECTBA BAPUAHTOB, 3aJa4l ONTUMH3ALINH.

[lonsatre 00 OOBEKTHO-OPUEHTUPOBAHHOM MporpaMMupoBaHUU. OOBEKTH W KiAcChl. CBOHCTBA M METOMBI
00bekToB. OOBEKTHO-OPHEHTHPOBAaHHBI  aHanmu3. Pa3paboTka mporpaMM Ha  OCHOBE  OOBEKTHO-
OPHEHTHPOBAHHOTO 1MoXxoAa. MHKarcynsuus, HacieoBaHue, MOIUMOpPHHU3M.

Cpenpl ObicTpoil paspaborku mporpamm. lIpoektupoBanue wuHTepdeiica monpzoBarend. lcmons3oBaHue
TOTOBBIX YIPAaBJISIEMBIX 3JIEMEHTOB ISl IOCTPOEHNUsI HHTepdeiica.

O0630p s136IKOB TporpammupoBanusl. [ToHsTHE 0 MapagurMax NpoOrpaMMHUPOBaHUSL.

HNupopmanuoHHbIe TEXHOJIOTHH

Otanbl KOMIBIOTEPHO-MAaTEMAaTHUECKOTO MOJEIMPOBAHMSA: IOCTAHOBKA 3a/a4d, pa3paboTka MOIENH,
TECTUPOBAHUE MOJIENIN, KOMITBIOTEPHBIN SKCIIEPUMEHT, aHAIN3 PE3YIHTATOB MOJECITUPOBAHUS.



Juckpernsanus MpU MAaTeMaTHUYECKOM MOJEIMPOBAHUMU HENpEephIBHBIX IpoleccoB. MojenupoBaHue
IBIOKeHHA. MopenupoBanue OMOJIOrHUecKUX cucTeM. MaTtemaTnyecKkiue MoJIeNd B SKOHOMUKE. BeuucnuTenbHele
9KCIIEPUMEHTHI C MOZETSIMHU.

O6paboTka pe3ynbTaToOB IKCIEpUMEHTa. MeTon HanMeHbIINX KBajpaToB. OIEHKa YUCIOBBIX MapamMeTpOB
MOJIETTUPYEMBIX 00BEKTOB U MpoIeccoB. BoccTaHOBIEHNE 3aBUCMOCTEN IO Pe3yNbTaTaM dKCIIEPUMEHTA.

Beposarnoctueie Monenu. Metoasl MonTe-Kapno. UmutannonHoe mozenupoBaHue. CHCTEMBI MacCOBOTO
00CITy>)KUBaHHSL.

Tabnuunbie (pensuuoHHbIe) 0a3bl JaHHBIX. TabmuIa — MpeACTaBIeHHE CBECHUH 00 OJHOTHITHBIX OOBEKTaX.
[one, 3anmuce. Koy tabnuupl. Pabora ¢ roToBoii 6a3oi gaHHBIX. 3anonHeHne 0a3bl JaHHBIX. [Touck, copTupoBKa
u (uibTpanus JaHHBIX. 3ampockl Ha BBIOOPKY JaHHBIX. 3alpochl C MapaMerpamu. BeraucnseMbie Mojis B
3ampocax.

MHuororabiuynble 0a3bl JaHHBIX. THIBI CBsI3el Mexay TaOnumamu. Buemmwit kmod. LlemoctHocTh 0Gasbl
JaHHBIX. 3aIIPOCHl K MHOTOTaOIMYHBIM 0a3aM JJaHHBIX.

Nutepuer-nipunoxenust. IIoHsITHE O CEPBEPHON U KIMEHTCKON 4acTsAX caiTa. TeXHOIOrus «KJIUEHT — CEPBEPY,
e€ gocTomHcTBa U HepocTaTku. OcHOBHI si3bika HTML n xackaanbpix Tabnui ctuieit (CSS). Cuenapun Ha sI3pIKe
JavaScript. ®opMbI Ha BeO-CTpaHUILE.

Pa3menenne BeO-caliToB. Y cilyra XOCTHHra. 3arpy3ka (aijioB Ha caiT.

BBon n300pakeHHil ¢ HCIIONB30BAHUEM PA3IMYHBIX NUGPOBBIX YCTPOHCTB (UGPOBBIX (hoToanmapaToB H
MHUKPOCKOIIOB, BHJECOKaMep, CKaHEpOB M JpPyrux ycrpoicts). ['paduueckuii penmakrop. Pasperienue.
KagpupoBanue. HcnpasineHue nepcrektuBbl. [ucrorpamma. Koppekuuss ypoBHEH, KOppeKUus —LIBETa.
ObecuBeurBaHre IBETHBIX N300paxkeHuil. Perymnb. Pabora ¢ obmactsimu. OunbTphl.

Mmorocnoitasie n3o0paxxkenus. TekcroBeie cnou. Macka cnmod. Kanansl. CoxpaHeHue BBIIETEHHONH 00IacTy.
[ToaroroBka WILTIOCTpAIUi I BEO-CaliTOB. AHUMHPOBAHHBIC H300PAKEHUS.

Bekropuas rtpaduka. IlpumurwmBel. M3MeHeHHME ToOpsaka DJIEMEHTOB. BripaBHHBaHWE, paclpeneicHue.
I'pynnuposka. Kpupsie. @opMaThl BEKTOPHBIX PUCYHKOB. VCIONb30BaHUE KOHTYPOB. BekTopuzaius pacTpoBbIX
M300paKEHUMH.

[IpuHIUIIEI TIOCTPOCHUS W pPEHaKTUPOBAHUSA TPEXMEpHBIX Mozeneid. CerodHble Moaenu. Marepuaibl
MonenupoBaHue HCTOYHUKOB ocBemieHus. Kamepbl. ApautuBHbIe TexHoimoruu (3D-mpunteps!). [lonstue o
BUPTYaJIbHOU PEATLHOCTH U JIOTIOJTHEHHON PeaibHOCTH.

ITJIAHMPYEMBIE PE3VJIBTATHI OCBOEHUA [MTPOI'PAMMBI 110 NHOOPMATUKE
(YIJIYBJIEHHBINA YPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3BOBAHU S

JIMYHOCTHBIE PE3YJIbTATbBI

JIMuHOCTHBIE pE3yNbTaThl OTPAKAIOT TOTOBHOCTE M CIIOCOOHOCTH OOYdYarOIIMXCS PYKOBOACTBOBATHCS
chopMHUpPOBaHHONH BHYTPEHHEH MO3MIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAllWH, IO3UTHBHBIX
BHYTPEHHHUX yOEXIEHHH, COOTBETCTBYIOIIMX TPAaIUIMOHHBIM LIEHHOCTSIM POCCHMCKOro OOIIECTBa, paclIMpeHHE
KU3HEHHOT'O OIIBITA U OIBITA JACATEILHOCTH B IMPOLIECCE PEATM3ALMHU CPEICTBAMU YU4eOHOI0 IIPeAMETa OCHOBHBIX
HaIPaBICHUY BOCIIUTATEIBHON NEATENBHOCTH.

B pesynbraTe uzydeHus nH(OOpMATHKA Ha YPOBHE CpemHEro oOIiero oOpa3oBaHus y oOydaromierocs OymyT
cOpMHUPOBaHBI CIEAYIOLINE JINIYHOCTHBIE PE3YIIbTATHL:

1) rpa:kIaHCKOTr0 BOCIIUTAHUSA:

OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX IIPaB U O0SI3aHHOCTEH, yBakKeHHE 3aKOHA U MPABOIOPSAKA, COOMI0CHNE
OCHOBOIIOJIATAIOLINX HOPM HMH()OPMALMOHHOTO MpaBa U MHYOPMAMOHHON 06€30M1acHOCTH;

TOTOBHOCTb HPOTHUBOCTOSATH HACOJOIMU SKCTPEMH3Ma, HAIMOHAIM3MA, KCEHOPOOWH, NUCKPUMUHALMU MO
COLIMAJIbHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM IPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPHOTHYECKOr0 BOCIIUTAHMSA

LIEHHOCTHOE OTHOIIEHHE K HCTOPUYECKOMY HACJIEUI0, JOCTMKEHUsM Poccum B Hayke, HCKYCCTBE,
TEXHOJIOTUSX, TOHUMaHNE 3HaYeHUs! TH)OPMATHKH KaK HayKH B KHU3HH COBPEMEHHOI0 O0OIIEeCTBa;



3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAaHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MIOBEACHUS;

CHOCOOHOCTh OICHUBATh CUTYAllUI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSCh Ha MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIE B ceTH VIHTEpHET;

4) 3cTeTUYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYAs SCTCTUKY HAYYHOT'O M TEXHUYECKOI'O TBOPUECTBA;

CHOCO6HOCTB BOCIIPUHUMATDL pPa3JIMYHBIC BHAbl HCKYCCTBA, B TOM YHUCJIIC OCHOBAHHOI'O Ha HCIIOJIb30BAHHHU
MH()OPMAIMOHHBIX TEXHOJIOTHIA;

5) pusuveckoro BocnuTAHUS:

c(hOPMHUPOBAaHHOCTh 3J0POBOr0 W 0E30MacHOr0 00pa3a JKHM3HHM, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3M0POBBIO, B TOM 4HCIEe 3a CcY€T coOmofeHus TpeOboBaHMK Oe30MacHOW OKCIUTyaTallud — CPEACTB
I/IH(bOpMaHI/IOHHI)IX 1 KOMMYHHKaIITMOHHBIX TGXHOHOFHﬁ;

6) TPyA10BOI0 BOCTIMTAHUSA

TOTOBHOCTh K aKTHBHOW JIEATEILHOCTH TEXHOJIOIMYECKOW W COIHMAbHOM HAMpaBJICHHOCTH, CIOCOOHOCTH
WHUIIUHUPOBATD, IIJIAHUPOBATH U CAMOCTOATCIIbHO BBIIIOJIHATD TaKYyIO JCATCIIBHOCTD,

uHTepec K cepam mpodeccHOHANBHON IeITeNbHOCTH, CBSI3aHHBIM ¢ HH(OPMATHKOW, TPOrpaMMHUPOBAHHEM U
I/IH(I)OpMaIII/IOHHI)IMI/I TEXHOJIOTUAMHU, OCHOBAHHBIMM Ha JOCTHXXCHHUAX HAYKU I/IH(bOpMaTI/IKI/I U Hay4dHO-
TEXHUYECKOT'0 Mporpecca, YMEHHE COBEpIIATh OCO3HAHHBIA BbIOOp Oymymied MmpodeccHud U peain30BBIBATH
COOCTBEHHBIE KU3HEHHEIE IIJIaHBI,

TOTOBHOCTH U CIIOCOOHOCTH K 00Pa30BaHUI0 M caMOOOPa30BaHUIO Ha MPOTHIKEHUHU BCEH JKU3HU,

7) IKOJIOrHY€eCKOr0 BOCMIUTAHUSA:

OCO3HaHHWE TJI00ATBHOTO XapaKTepa 3KOJIOTHYECKUX MPoOIeM W MyTed WX PEIICHHS, B TOM YHUCIE C YIETOM
BO3MOXKHOCTEH MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

8) neHHoCTH HAYYHOI0 MO3HAHUSA:

c(OpMHUPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Da3BUTHS HAYKH,
JOCTH)KEHUSAM HAyYHO-TEXHHYECKOTO Mporpecca M OOIIECTBEHHONM NPAaKTHKH, 3a CYET TOHMMAHUS POIHU
WH(OPMAITMOHHBIX PECYpCcOB, WH(OPMAITMOHHBIX MPOIECCOB W WH(GOPMAIMOHHBIX TEXHOJIOTUHA B YCIOBHSX
nudpoBoit TpaHcHOpMALIMK MHOTHX Cep JKU3HU COBPEMEHHOI'0 O0IECTRa;

OCO3HaHHUE [EHHOCTH HAyYHOU AEATENbHOCTH, TOTOBHOCTH OCYIIECTBIIATH MPOEKTHYIO M HCCIIEN0BATENbCKYIO
JeSITeTbHOCTh MHANBUYAIbHO U B TPYIIIIE.

B mponiecce nocTmkeHus TMYHOCTHBIX PE3YIIBTATOB OCBOSHHS IMPOTPAMMEI 10 HHPOPMATHKE ¥ 00yUJaIOIIHXCS
COBEPILIEHCTBYETCS IMOIIMOHAIBHBIN HHTEIJIEKT, MPEIIONararomnii ChOPMUPOBAHHOCTD:

CaMOpPETyIUPOBAHMUS, BKIIOYAIOMIETO CAaMOKOHTPOJIb, YMEHHE TPWHAMATh OTBETCTBEHHOCTH 3a CBOE&
MOBeIeHNE, CIIOCOOHOCTh aJanTHPOBATHCS K 3MOIMOHANBHBIM HM3MEHEHUSM W TPOSBISATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTpEHHEW MOTHBAIINH, BKIIOYAIONIEH CTpeMIIeHHE K JOCTIDKEHHIO WeMd U YCHeXy, OITHMH3M,
WHUIIUATHBHOCTh, YMEHUE JIEHCTBOBATH, ICXO/S 3 CBOUX BO3MOXKHOCTEH;

OMIIATHH, BKJIFOYAIOIIEH CIIOCOOHOCTh TMOHWMATH AMOIIMOHATIBHOE COCTOSHUE JPYTUX, YUUTHIBATH €0 ITPHU
OCYIIIECTBICHNN KOMMYHHUKAITUH, CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMATBHBIX HABBIKOB, BKIIIOYAIOMIMX CIIOCOOHOCTh BBICTPAMBATH OTHOIICHUS C JAPYTHMH JIFOIBMH,
3a00TUTKCS, MPOSBIIATH HHTEPEC U Pa3pemaTh KOHPIUKTHL.

METAINIPEJMETHBIE PE3YJIbTATbBI

B pesynbraTe usyueHus ”HQOPMATHKA Ha yPOBHE CpeiHero oduiero odpasoBaHus y oOydaromerocs OyayT
copMUpPOBaHBI METANIPEIMETHBIE PE3YJILTATHI, OTPA’KEHHBIE B YHUBEPCAJILHBIX YUEOHBIX IEHCTBUIX, & UMEHHO —
MO3HaBaTeNbHbIE YHUBEPCAJIbHBIE YUeOHbIE ACHCTBHSA, KOMMYHUKATUBHBIE YHUBEPCAIbHbIE YUeOHbIE AEHCTBHS,

PEryIsaTUBHBIC YHUBCPCAJILHLIC y‘l€6HBIC ,[leflCTBI/ISI, COBMECTHaA ACATCIBHOCTD.

Ilo3HaBaTeIbHBIC YHHBeEpPCcAIbHbIC YYeOHbIe NeiicTBHS



1) 6a3oBbIe JIOrHYecKHe JAelCTBHS:

CaMOCTOSTEBHO (hOPMYITHPOBATh M aKTyaTU3UPOBATh MPOOJIEMY, PACCMATPUBATh €€ BCECTOPOHHE;

YCTaHABIIUBATh CYIICCTBEHHBIN MPU3HAK WM OCHOBAHUS [Tl CPABHEHUS, Ki1acCU(DUKAIUU 1 0000IICHHUS,

OIIPENEeNATh LEH JISITCIbHOCTH, 33/1aBaTh apaMEeTPhl U KPUTEPUU UX TOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3pabaThIBaTh IJIaH PEIICHUS TPOOJIEMBI C YYETOM aHaIM3a UMEIOIIMXCS MaTepUaIbHBIX U HEMaTePHAIbHBIX
pecypcoB;

BHOCHUTh KOPPEKTHUBHI B JCATEIHLHOCTH, OIEHUBATh COOTBETCTBHE PE3YJIHTATOB IIENSAM, OILIEHUBATH PHUCKU
MOCJICICTBUM JESTEIbHOCTH;

KOOPJAMHUPOBATh W BBINOJHATH PabOTy B YCIOBHUSX pPEAIBHOr0, BUPTYAJIBHOTO W KOMOHMHUPOBAHHOI'O
B3aUMO/JICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIITUICHUE TIPH PEIICHUH KU3HEHHBIX TP O0IIEM.

2) 0a3oBbIe HCCIEI0BATEILCKUE e CTBUS:

BJIQJICTh HAaBBIKAMU Y4E€OHO-MCCIIEIOBATEILCKON M TPOCKTHOM JEITEIBHOCTH, HABBIKAMH Pa3peIICHUs
po0JieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY TIOMCKY METOJIOB PEIICHHUS MPAKTUYECKUX 3aJ1a4,
MIPUMEHEHUIO Pa3TUYHBIX METOIO0B MO3HAHMS;

OCYIIECTBJISITh PA3WYHBIC BHJBI JEATEIHHOCTH 10 TONYYCHHIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIINH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3IMUYHBIX YUYECOHBIX CHTyalMsX, B TOM YHCJIC MPH CO3JaHUU YYEOHBIX U
COIMAJTBHBIX MTPOCKTOB;

(dhopMupoBaTh HAy4YHBIA THUI MBINUICHUS, BJaJ€Th HAyYHOW TEPMUHOJIOTHEH, KIHOYEBBIMH IOHATHAMHU W
METOJIaMH;

CTaBUTh W (HOPMYJIHPOBATh COOCTBEHHBIC 3ajJadyd B 00pa30BATEIbHON JEATEIBHOCTH U JKU3HEHHBIX
CUTYyaIUsX;

BBISBJIATh TPUYUHHO-CJIICACTBCHHBIC CBSI3W WM aKTyaJIM3UPOBATH 3ajady, BBIIBUTATH THUIIOTE3Y €€ pEIICHUS,
HaXOIWUTh apTYMEHTHI I TIOKa3aTeIhCTBA CBOMX YTBEP)KICHHUH, 3a/1aBaTh MMapaMeTPhl K KPUTECPHH PEIICHIS;

aHAJTM3UPOBATh TONYYCHHBIE B XOAE pEIICHHMS 3aJadyd  Pe3yabTaThl, KPUTHYECKH OIICHUBATh HX
JIOCTOBEPHOCTD, MTPOTHO3UPOBATH H3MEHCHHUE B HOBBIX YCIIOBHUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OICHUBATH TPHOOPETEHHEIHN OITBIT;

OCYIIECTBIISTh IIeJICHATIPABICHHBIA MTOMCK IIEPEHOCa CPEICTB W CIOCOOOB JEHCTBHS B IPO(eCCHOHAIBHYIO
cpeny;

YMETD MEPEHOCHUTH 3HAHUS B TIO3HABATEIBHYIO M MPAKTHIECKYIO O0JACTH KU3HEAEATEIbHOCTH;

YMETb WHTETPUPOBATh 3HAHUS U3 Pa3HBIX MMPEAMETHBIX 00JacTei;

BBIIBUTATh HOBBIC WJICH, TpemjiaraTh OPUTHHAIBHBIC MOMXOIBI M PEIICHUS, CTaBUTHh IPOOJIEMBI W 3a/JadH,
JOITYyCKAOIINE abTePHATHBHBIEC PEIICHMUS.

3) padora ¢ undopmanmeii:

BIIAJICTh HABBIKAMH ITOTYYEeHUSI HH()OPMAIIUU U3 UCTOYHUKOB PA3HBIX THIIOB, CAMOCTOATENBHO OCYIIECTBISTh
TIOWCK, aHAJIN3, CHCTEMATU3AINIO M HHTEPIIPETAIINI0 HHPOPMAIINY PA3ITNIHBIX BUJOB U (POPM MPEICTABICHUS;

CO3/1aBaTh TEKCTHI B PA3NWYHBIX (popMarax ¢ yd€roM HazHavyeHUs WHPOPMAIMH W TENEBOH ayIUTOpPHUU,
BBIOHpAs ONTUMAIEHYIO (POpMY MpeNCTaBICHUS U BU3YaAIIN3allNH;

OLIEHUBATh JOCTOBEPHOCTb, IETUTUMHOCTh HHPOPMALINH, €€ COOTBETCTBHE ITPABOBBIM M MOPAITBHO-3THYECKUM
HOpMaMm;

WCIIONB30BaTh CPEJCTBAa MH(OPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHI B PEIISHHH KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX H OPTraHW3alMOHHBIX 3a/ad C COONOJeHHEeM TpPeOOBAaHWN SProHOMHKH, TEXHUKH
0e301IaCHOCTH, TUTHEHBI, PECYypCOCOEPEKEHHUs, MPABOBBIX M OITUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€e30MacHOCTH;

BIIAJICTh HABBIKAMH PACIIO3HABAHUS M 3aIIUTH HHPOPMAIUH, TH()OPMAIIMOHHON 06€301MacHOCTH JIMYHOCTH.

KomMyHnKkaTHBHBIC yHHBepcaJlbHbIe yueOHbIe AeiicCTBHSA

1) oOeHue:



OCYLIECTBIATH KOMMYHUKAIIUH BO BCeX cepax KU3HU;

pacmo3HaBaTh HeBepOalbHBIE CpPEeACTBa OOIIEHHS, OHUMATh 3HAYCHHUE COLMANBHBIX 3HAKOB, PAClO3HABAThH
MPEANOCHUTKYA KOH(MIMKTHBIX CUTYAlUi U CMATYATh KOH(DIUKTEI,

BJIaJIETh Pa3IWYHBIMU CIOCOO0aMHU OOIIEHHWS W B3aWMOACHCTBHA, apryMEHTHPOBAHHO BECTH IHAJIOT, YMETh
CMSITYaTh KOH(QIUKTHBIE CUTYaINH;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsl AeATeJbHOCTh:

MMOHMMATh U MCIIONIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBUIYalbHOM paboThI;

BBIOMPATh TEMATHKY U METOJIbl COBMECTHBIX JICHCTBUH € YUETOM OOIIMX HHTEPECOB U BOSMOXKHOCTEN KaXI0T0
YJIEHA KOJUIEKTHBA;

[IPUHUMATh 1I€JIM COBMECTHOM JEATENBHOCTH, OPTraHM30BBIBATH W KOOPAUHUPOBATH JEUCTBUSA M0 HX
JOCTHXKEHHUIO: COCTaBIATh IUIAH JICHCTBUH, paclpeaensiTs poild C y4€TOM MHEHHH y4YacTHHKOB, 00CYXIaTh
pE3yIbTaThl COBMECTHON pabOTHI;

OIIGHMBATh KAYECTBO CBOET'0 BKJIAJA M KAXKAOTO YYACTHHKA KOMaHJIbl B OOLIHIA pe3yiIbTaT Mo pa3padoTaHHBIM
KPUTEPHSIM;

HpenjaraTb HOBBIE IIPOEKTHI, OLIEHUBATh HJIEM C IIO3ULUM HOBHU3HBI, OPUIMHAIBHOCTH, IPAKTHUUYECKON
3HAYMMOCTH;

OCYILIECTBIISITh ITO3UTUBHOE CTPATErHMYECKOE IOBEACHUE B PA3JMYHBIX CUTYALMSIX, MPOSBIATH TBOPUYECTBO U
BOOOpakeHue, ObITh MHUIIATHBHBIM.

PerJ’IflTI/lBHLIe YHUBEPCAJIBHBIC y‘leﬁ]{ble HeﬁCTBHﬂ

1) camoopranu3zanus:

CaMOCTOSATEIBHO OCYLIECTBIATh I103HABATENbHYIO JEATENbHOCTh, BBIABIATH INPOOJEMbI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 3aJa4l B 00pa30BaTEIbHOM NEATEIbHOCTH U )KU3HEHHBIX CUTYaIUSIX;

CaMOCTOSITEIIFHO COCTaBJIATh IUIAH PEIICHUS MPOOJIEMBI C Y4ETOM HMEIOMNXCS PEcypcoB, COOCTBEHHBIX
BO3MOXKHOCTEW M MPEANOUYTEHUM;

JlaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacmmpATh paMKH y4eOHOT0 IpeiMeTa Ha OCHOBE JIMUHBIX TPEIOYTEHHH;

JieniaTh OCO3HAHHBIN BBIOOP, apIryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh PHUOOPETEHHBII OIBIT;

Croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO LIMPOKON SPYIULIMM B Pa3HBIX 00JACTAX 3HAHUI, IOCTOSHHO
TIOBBIIIIATH CBOM 00pa30BaTeIbHBINA M KYJIbTYPHBIN YPOBEHD.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYaIUsiIM, BHOCHTb KOPPEKTHUBBI B JEATEIbHOCTh, OLICHUBATH COOTBETCTBHE
Pe3yIbTaTOB LETSIM;

BJIa/IeTh HABBIKAMU MO3HABATENbHONW pepiIeKCHU KaK OCO3HAHMS COBEPILIAEMBIX ACHCTBUH M MBICIUTEIBHBIX
MPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHHM, MCIOJIB30BaTh MPUEMBI peQIEKCHH AJsl OLEHKH CUTYyalluH, BHIOOpa
BEPHOI'0 PELICHUS;

OLIGHUBATbh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHUS 10 UX CHU)KEHUIO;

[IPUHUMATh MOTHBBI U apTYMEHTBI APYTUX [IPH aHAJIHM3€ PE3YJIbTaTOB JESITEIbHOCTH.

3) npuHATHS ce0s U IPYTUX:

MPUHUMATE ce0sl, HOHMMAsi CBOM HEOCTATKH U JJOCTOMHCTBA;

MPUHUMATh MOTHBBI M apIYMEHTBI APYTUX IIPH aHAJIM3E PE3YJIbTATOB JIESITEINbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JIPYruX Ha OIMHUOKY;

pa3BUBaTh CIOCOOHOCTH IIOHUMATh MUP C IMO3UIMHU APYTOro YeIoBeKa.

HNPEAMETHBIE PE3YJIBTATDBI



B mpouecce usyuenus kypca MHGOpMAaTUKH YriayOnéHHoOro ypoBHs ¢ 10 knacce oOydaromumucs OyayT
JOCTHTHYTBI CIIEAYIOLINE IPEAMETHBIE PE3YIbTaThl:

BJIaJICHHE TPENCTABICHUAMH O POJIU MH(OPMALMU U CBSI3AaHHBIX C HEH MPOLIECCOB B MPUPOJE, TEXHUKE H
o01ecTBe, MOHATHAMHU «UHGOPMALUL», «AHPOPMALIMOHHBIA MPOIIECC», «CHCTEMa», «KOMIIOHEHTHI CHCTEMBI»,
«cucTeMHBIH 3 dexT», «mHpOpMAIIMOHHASI CHCTEMA, «CHCTEMa YIIPaBICHHS»;

BJIaJICHHE METOAaMH MoKcKa HH(popMauu B ceTd MHTEpHET, yMEHHe KPUTHUECKH OLICHUBATh MH(opMaluio,
MOTY4YEHHYIO U3 ceTH MHTepHeT;

YMCHUE XapaKTCPHU30BaATh 6OJ'II>HH/IC JaHHBIC, ITPUBOAUTL NPUMEPLI HCTOYHUKOB UX IMOTYUCHHUA U HAIIPABJICHHUA
HCIIOJIb30BaHusA, YMCHHC KJ'IaCCI/I(bI/IHI/IpOBaTB OCHOBHBIC 3aJa4yMd aHaJlu3a JaHHBIX (HpOI‘HO?)I/IpOBaHI/IC,
K1accuuKanys, KiacTepusalys, aHaIu3 OTKIOHEHHUH), TOHUMATh [OCIeI0BATENbHOCTD PELICHH 3a]a4 aHaIN3a
JaHHbIX: C60p NEPBUYHBIX OAHHBIX, OYUCTKAa M OII€CHKAa Ka4yCeCTBa AAHHBIX, BBI60p I/I/I/IHI/I IMOCTPOCHUEC MOACIIH,
HpeO6pa30BaHI/Ie JaHHBIX, BU3yaJIu3alluiad AaHHBIX, MHTCPIIpETAl A PE3YJIbTATOB;

MOHUMaHWE OCHOBHBIX TPHHIUIIOB YCTPOWCTBA M (D)YHKIIMOHWPOBAHUS COBPEMEHHBIX CTAllMOHAPHBIX U
MO6I/IHBHBIX KOMIILIOTEPOB, TeHI[eHHI/Iﬁ Pa3BUTUA KOMIIBIOTCPHBIX TeXHOHOFHﬁ;

BJIaJICHUEC HaBbIKaMU pa6OTBI C onepaivoOHHBIMKU CUCTEMaMM, OCHOBHBIMM BHUHJaMU TPOrpaMMHOIO
obecrieueHus JiIs peleHus] y4eOHbIX 3a/1au 110 BEIOPAHHOMW CIIeIHaTN3aI[UH;

HaJIM4yue Hpe}lCTaBJ’IeHI/Iﬁ O KOMIIBIOTCPHBIX CETAX U UX POJHU B COBPEMECHHOM MHPE, O 0a30BBIX IMpUHIOMXIIax
opraHu3anud ¥ (QYHKIUOHHUPOBAHUS KOMITBIOTEPHBIX ceTell, 00 OoOmMX MNPUHIUIAX pa3paboTKu |
(hYHKIIMOHUPOBAHUS HHTEPHET-TIPUIIOKEHUH;

MOHUMaHHE Yyrpo3 UHPOPMAIIMOHHOH 0e30MacHOCTH, UCIIONL30BAHNE METOJIOB M CPEJICTB MPOTUBOJCHCTBUS
3TUM yrpo3aM, coOmofeHrne Mep Oe30MacHOCTH, NPEJOTBPAIAIONIMX HE3aKOHHOE PacIpOCTPaHEHHE
MEPCOHANBHBIX JIAHHBIX, COOJNIOJIEHHE TpPeOOBAaHWM TEXHUKUA O€30MacHOCTH W THUTHEHBI MpH padote ¢
KOMIIbIOTEpAMHU W JPYT'MMH  KOMIIOHCHTaMH HI/I(i)pOBOI‘O OKPYXKEHH, I[MOHMMAaHHE TIIPpaBOBLIX OCHOB
UCTIONb30BAHUS KOMITBIOTEPHBIX ITPOrpaMyM, 0a3 IaHHBIX U paboThI B ceTn MIHTEpHET;

MOHMMAaHHE OCHOBHBIX NPUHIMIOB JUCKPETHU3AIMH PA3IMYHBIX BUIOB HMH(GOPMAINH, YMEHHE OIPEAENATh
MHPOPMAIIMOHHBIH 00BEM TEKCTOBBIX, TpadMUecKUX ¥ 3BYKOBBIX JaHHBIX IPH 33JaHHBIX HapaMerpax
JWCKPETHU3aIlH, YMEHHE OINPEAENATh CPEAHIOI CKOPOCTh Iepeladyl JaHHBIX, OIEHHBATh M3MEHEHHE BPEMEHU
nepenayn mpy U3MEHEeHNN HH(POPMAIMOHHOro 00bEMa TaHHBIX U XapaKTEePHCTHK KaHalla CBA3Y;

YMEHHE HCIIOIb30BaTh MPHU PEIICHUH 3a/ad CBOMCTBA MO3MIIMOHHOW 3alMCH YHCEI, aJlTOPUTMA ITOCTPOCHUS
3alMCH YMCIIa B MTO3UIMOHHON CHCTEME CUMCIICHHS C 3aJlaHHBIM OCHOBAHHEM M TIOCTPOCHUS YHCIa 10 CTPOKE,
coziepyKallel 3ammch 3TOTO YWCIA B IO3WIIMOHHOM CHUCTEME CUHCICHHUS C 3aJaHHBIM OCHOBAHHEM, YMEHHE
BBITTOTHATH apU(PMETHIECKHE ONePalluil B TO3UIIMOHHBIX CHCTEMaX CUHCIICHUS,

YMEHHE BBITOIHATE MPe0Opa30BaHUs JOTHMYECKUX BBIPAKEHHUH, UCTIONB3YS 3aKOHBI anreOphl JIOTHKU, YMEHHUE
CTPOHTH JIOTHYECKOE BHIPAKCHHE B AN3BIOHKTUBHOM M KOHBIOHKTHBHOM HOPMAaJbHBIX (opMax IO 3aJaHHON
TaOIHIle NCTHHHOCTH, MCCIIENOBAaTh 00JACTh MCTUHHOCTH BBICKA3BIBAHUS, COJCPIKAILEro IEpeMEHHbIE, pellaTh
HECJIOJKHBIE JIOTHUECKNE YPAaBHEHHS ¥ CHCTEMBI YPaBHCHHI;

MMOHMMaHWEe 0a30BBIX AITOPUTMOB OOpPAOOTKM YHCIOBOM W TEKCTOBOW HWHQOpPMAIVH (3alMCh YHCEN B
MO3UIIMOHHON CHCTEME CUMCIICHHUS, HAXOXKJICHHWE BCEX IMPOCTHIX YHCEN B 3aJaHHOM Hamna3oHe, o0paboTka
MHOTOPA3PSIHBIX HEIbIX YHCET, aHAJTN3 CHMBOJBHBIX CTPOK M JIPYTHX), ITOPUTMOB IIOMCKAa M COPTHPOBKH,
YMEHHE ONPEICISATh CIOKHOCTh H3y4aeMbIX B Kypce 0a30BBIX aJrOPUTMOB (CYMMHPOBAHHUE SJIEMEHTOB MACCHBA,
COPTHPOBKA MacCHBa, IIepeOOpHBIC ANTOPUTMBI, JBOMYHBIH TOHCK) M TPHBOJUTH IIPHMEPHI HECKOIBKUX
QJITOPUTMOB PA3HOM CIIOKHOCTH JUISl pEIIeHHs OHOW 3aauH;

BJIAJICHUE YHHMBEPCAJIBHBIM SI3BIKOM HPOrpaMMHUpOBaHMs BbicOkoro ypoBHs (Python, Java, C++, C#),
NPEICTABICHUSIMU O 0a30BBIX THINAX JAHHBIX M CTPYKTYpax JaHHBIX, YMEHHE HCIIOIb30BaTh OCHOBHBIE
YIPABISIONIME KOHCTPYKIMH, YMEHHE OCYIIECTBISATh aHAlM3 IPEIOKEHHOW IIPOrpaMMBl:  ONpEaeNsTh
pe3ynabTaThl paboThl IPOrpaMMBbI IPU 3aJaHHBIX UCXOIHBIX JTAHHBIX, ONPENENIATh, IIPH KAKUX MCXOJHBIX JaHHBIX
BO3MOYKHO TOJNYYEHHE YKa3aHHBIX PE3yJbTAaTOB, BBIABIATH JaHHBIE, KOTOPhIE MOTYT HPUBECTH K OIIMOKE B
pabote nporpamMmsl, HOPMYIMPOBATh MPEATIOKEHHUS 110 YIyYIIEHUIO IPOrPAaMMHOTO KOJIa;

yMEHHE CO3/1aBaTh CTPYKTYPHPOBAaHHBIE TEKCTOBBIE JIOKYMEHTHI M JIEMOHCTPALlMOHHBIE MaTepHabl C
HCIOJIb30BaHUEM BO3MOKHOCTEH COBPEMEHHBIX MPOrPAaMMHBIX CPEICTB U 00JIAUYHBIX CEPBUCOB;



yMEHHE UCTIONb30BaTh 3JEKTPOHHbBIE TAONUIIBI AJIsl aHaJIi3a, MPEACTaBIeHUS U 00pa0OTKH AaHHBIX (BKIIOYAs
BBIUMCIICHHE CYMMBI, CpeIHero apu(Mernyeckoro, HavOONBIIEr0 M HAaMMEHBIIErO0 3HAYCHHM, pelcHHe
ypaBHEHUH, BEIOOP ONTUMAIIBHOTO peLIeHus, TOA00p JIMHUH TPEHIA, PellieHNE 3a1a4 TPOrHO3UPOBAHHMS).

B mpouecce u3ydenuss kypca MHPOpPMATHKH YriryOnéHHoro ypoBHS ¢ 11 knacce oOydaromumucs OyayT
JOCTHTHYTBI CIIEAYIOLINE IPEAMETHBIE PE3YIbTaThl:

yMEHHE CTPOHTh HEpaBHOMEpHBIE KOJbI, JIOMYCKAIOIIME OJHO3HAYHOE JIEKOJUPOBAHHE COOOIICHUH
(mpedrKcHBIE KOZBI), UCIONB30BATh MPOCTEUIIHE KOJIBI, KOTOPHIE MO3BOJIAIOT OOHAPYKHBATH M HCIIPABITH
OIIMOKHM TPH TepeAaye AaHHBIX, CTPOUTH KO, 00ECIeYHBAIONINI HAUMEHBIIYI0 BO3MOXHYIO CPEIHIOI JITUHY
COO6IHCHI/I$I npu HM3BECTHOM YacTOTeE CHUMBOJIOB, NOACHATH IPHUHIIUIIBI pa6OTI)I IMPOCTBIX AJI'OPUTMOB CKATHUA
JIAaHHBIX;

yMEHHE pellaTh alTOpUTMUYECKUE 3aJaud, CBs3aHHbIE C aHaimu3oM rpadoB (3a4aud  TOCTPOCHHS
OTNTHUMAJILHOTO MTyTH MEX]y BeplIMHaMU rpada, onpeaesieHns KOINIeCTBa Pa3IMYHbIX MyTeH MEeXy BepIIMHAMHU
OPUEHTHPOBAHHOTO AIIMKJINYECKOro rpada), yMeHHe HCIIOJb30BaTh JCPEBhs IIPH aHAJIM3E U TOCTPOSCHUH KOJIOB H
JUISL TIPEICTaBICHHS apU(PMETHUECKUX BBIPAKEHHH, MTPU pElICHUH 3aj1ad MIOMCKa U COPTHPOBKU, YMEHHE CTPOUTH
JIEPEBO MTPHI 110 33JJAHHOMY JITOPUTMY, pa3pabaThiBaTh 1 000CHOBBIBATH BBIMTPHIIIHYIO CTPATETHIO UTPBL;

YMCHUE paSpa6aTbIBaTb 1 pC€aJIM30BBIBATE B BUAC IpOrpamMmm 6330BLI€ AJITOPUTMBI, YMCHHUE HCIIOJIL30BaThH B
mnporpaMmMax JaHHBIC pPa3JIMYHbIX THUIIOB C y‘-IéTOM OFpaHI/I‘IeHI/Iﬁ Ha Jguama3oH HX BO3MOXHBIX 3Ha‘-IeHI/II\/'I,
MIPUMEHATH TIPH PEIIeHUH 33/1a4 CTPYKTYPHI TaHHBIX (CITUCKH, CIIOBapH, CTEKH, OUEPEaHr, JIEPEBbs), UCIIONb30BaATh
0a3oBbIe ornepanmuu Co CTPYKTypaMH OAaHHBIX, NMPUMCHATH CTAaHAAPTHBIC U COOCTBEHHBIE moArnporpaMmal  J1J1d
00pabOTKM YHUCIIOBBIX JAHHBIX W CHMBOJBHBIX CTPOK, HMCIIONB30BaTh MPU pa3pabOTKe mporpamMm OnOIHoTeKH
MOJIIPOrpaMM, 3HATh PYHKIIMOHAIBHBIE BO3SMOXKHOCTH WHCTPYMEHTAIBHBIX CPEJICTB CPEJIbl pa3padOTKH, yMEHHE
WCIOJIb30BaTh CPEJICTBA OTJIAJKWA IPOTpaMM B Cpejle MpPOrpaMMHPOBAHUS, yMEHHE JIOKYMEHTHUPOBATh
IIPOrPaMMBl;

yYMEHUE C03/1aBaTh BEO-CTPaHUIIbI;

BJIaJICHUE OCHOBHBIMH CBEAECHUAMU O 0a3ax NaHHBIX, UX CTPYKTYpE, CPEACTBaX CO3JaHUSA U PabOThl C HUMH,
YMEHHE HCIOJIb30BaTh TaONWuHbIC (PEIALMOHHBIC) 0a3bl JaHHBIX (COCTABJIATH 3alpoCchl B 0a3ax JaHHBIX,
BBITIOJTHSITh COPTHPOBKY M TIOWCK 3ammceld B 0a3e MAaHHBIX, HAIOJNHATH pa3paOdoTaHHYIO0 0a3y MaHHBIX) U
CIIPaBOYHBIE CUCTEMBI;

YMEHHE HCIO0JIb30BaTh KOMIIBIOTEPHO-MAaTEMaTHUYECKHE MOJEIM JUIl aHaju3a OOBEKTOB M IIPOLECCOB:
($bopMynupOBaTh Lieb MOAEIUPOBAHUS, BBIIOJIHATH AHAJIN3 PE3yIbTAaTOB, MOIYUYEHHBIX B X0/€ MOAEITUPOBAHMUS,
OLIEHMBATh COOTBETCTBHE MOZEIH MOACIUPYEMOMY OOBEKTY WM IpPOLECCY, HPEACTABIATh PE3YIbTaThI
MOJIETIMPOBAHHUS B HATJISIAHOM BUJIE;

YMEHHE OpPraHU30BbIBATh JIMYHOE MH(POPMALMOHHOE MPOCTPAHCTBO C HCIIOIb30BAHUEM PA3JIMYHBIX CPEACTB
IU(POBBIX TEXHOIOTUH, IOHUMAaHHE BO3MOKHOCTEH IM(POBBIX CEPBUCOB rOCYNAPCTBEHHBIX YCIYT, LM(POBBIX
00pa3oBaTEIbHBIX CEPBUCOB;

MIOHUMaHWE OCHOBHBIX NPHHLUIIOB pabOThl, BO3MOKHOCTEH M OrPAaHMYCHHS NPUMEHEHUS TEXHOJIOTHH
HCKYCCTBEHHOI'O HHTEIUIEKTAa B PAa3IMYHBIX 00JacTAX, HAIWYME MPEACTABICHUH O Kpyre pellaeMbIX 3a1ad
MAaIlHHOTO 00Yy4eHus (pacro3HaBaHWs, KIacCH(UKAIMM W TPOTHO3ZUPOBAHUS) HAIMYWE MPEICTABICHHHA 00
HCIOJIb30BaHUH MH()OPMAIIMOHHBIX TEXHOJIOIUH B pa3INYHbIX NPodecCHOHATIbHBIX cepax.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoaunyecTBo yacoB DJIeKTPOHHBIE
upposbie
Nen/m | HaumeHnoBaHue pa3aesioB U TeM NPOrPaMMBbI Kontposubueie | IlpakTtnyeckue (wipp )
Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypchbl
Paznen 1. Hudposas rpaMoTHOCTH
11 KomnsrioTep - yHUBepcanbHOE YCTPOWCTBO 6
' 00pabOTKK TaHHBIX
1.2 [IporpamMmHoOe obecrieueHre
13 Komnsrorepubie cern 5
1.4 HNudopmanmonnas 6e30macHOCTb 2
Hroro mo pasneny 24
Pa3jgen 2. TeopeTudeckue 0CHOBBLI HH(POPMATUKH
2.1 [IpencraBnenue HHGOPMALIMKA B KOMIIBIOTEPE 19 2
2.2 OCHOBBI a/reOphl JIOTHKU 14 1
2.3 KomnsrorepHas apudmernka 7 1
Uroro no pazueny 40
Pazpnen 3. Anroputmbl 1 IPpOrpaMMHpoOBaHue
3.1 Beenenue B mporpaMMupoBaHue 16 0.5
3.2 BcromorarenpHbIE alTOPATMEL
3.3 UucaeHHbIE METOABI
3.4 ANTopuTMBI 00pabOTKH CUMBOIIBHBIX JTaHHBIX
3.5 AnropuTMBI 00pa0OTKH MacCHBOB 10 3.5
Wroro mo pazneny 44




Paznen 4. UndopmanoHHbIe TeXHOJTOTHH

4.1 O6paboTKa TEeKCTOBBIX JOKYMEHTOB 2.5
4.2 AHaIn3 JaHHBIX 3
Hroro no pazaeny 14
PezepBHOe Bpems 14
OBHIEE KOJIMYECTBO YACOB 1O I[TPOTPAMME 136 21.5




11 KVIACC

KosaunyecTBo yacoB DJIeKTPOHHBbIE
Nenn/m | HammeHoBaHme pa3iesioB U TeM NPOrpaMMbI Kontposbubie | IIpakTiueckue (undposbie)
Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypchl
Paznen 1. TeopeTudeckue 0CHOBBI HHGOPMATHKH
11 HNudopmanus u nHPOpMAIIMOHHBIE TIPOIIECCHI 10 2.5
1.2 MogenupoBanue 8 2
Hroro no pazaeiny 18
Paznen 2. AliropuT™MbI M IPOrpaMMHpPOBaHIE
2.1 OJeMEeHTHI TEOPHH aJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI TAHHBIX 28 10
53 OcHOBBI 00BEKTHO-OPHEHTHPOBAHHOTO 16 45
MIPOrpaMMHUPOBAHHS
Hroro mo pasneny 50
Pa3zgen 3. UndopmManuoHHbIe TEXHOJIOTHH
3.1 KoMiproTepHO-MaTeMaTHUECKOE MOICTHPOBAHKE 8 2
3.2 Basbl n1aHHbIX 10
3.3 Be06-caiiTe 14 4
3.4 KommsrorepHas rpaduka 8 3.5
3.5 3D-monenupoBanue 8 3
Uroro mo pazneny 48
PesepBHOE BpeMs 20
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 0 36.5







