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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo nHpopmMaTuke (yriayOa€HHBIN ypOBEHb) Ha YPOBHE CpEIHETO 001Iero oopa3oBaHms
pa3zpaboTaHa Ha OCHOBE TPEOOBAHMI K pe3yJlbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIbHOU MPOrPaMMBI
cpennero obmero oOpaszoBanus, npeactaBieHHbIx B PI'OC COO, a Taxke ¢eaepanbHOl padboueit
POrPaMMBbI BOCITUTAHUSI.

[Iporpamma mo wunH(oOpmaTHkKe MAET MpeICTaBICHHE O IEeNAX, OOled cTparerud OOy4eHHUs,
BOCIIUTAHHUS W Pa3BUTUs OOy4arommMXxcs cpeiacTBamu ydeOHoro mnpenmera «MHpopmaTuka» Ha
yriayOnEHHOM ypOBHE, YCTaHaBJIMBAET 00s3aTENIbHOE MPEIMETHOE COJIEp:KaHue, IMPeayCMaTpPUBAET €ro
CTPYKTYpUpPOBAaHME IO pa3zielaM M TeMaM Kypca, OIpeleNsieT paclpeieieHue ero 1o kiuaccaM (rojaam
U3y4eHHUs), AT MPUMEpPHOE paclpeleieHre Y4eOHbIX YacoB MO TEMaTHYECKUM paslielaM Kypca U
peKoMeHIyeMyro (IPUMEPHYI0) IMOCIEI0BATEILHOCTh UX HM3YUYCHHS] C YYETOM MEXKIPEIMETHBIX HU
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOT0 Mpoliecca, BO3PACTHBIX 0COOCHHOCTEH 00yYaronuxcs.

[TporpamMmma mo mH(}OpPMATHKE OMpPEEsieT KOJIMYECTBEHHBIC W KAaYCCTBCHHBIC XaPaKTEPUCTUKH
yueOHOro Marepuana s KaXIOro roja M3y4eHHs, B TOM YHCIE Ui COACPKATETbHOTO HAMOIHEHUS
pa3HOTO BHJIa KOHTPOJS (ITPOMEKYTOYHOH aTTECTAllMd OOYYArOIIMXCS, BCEPOCCHUCKHX MPOBEPOYHBIX
paboT, rocy1apcTBEHHOW UTOTOBOM aTTECTALINN).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA «MH®OPMATHUKA»

Hudopmaruka B cpeiHeM o01ieM 00pa3oBaHUU OTPAKAET:

- CYIIHOCTb MH(QOPMATHKU KaK HAyYHOM NUCHUIUIMHBI, W3Yy4arolllell 3aKOHOMEPHOCTU MPOTEKaHUs U
BO3MO>KHOCTH aBTOMAaTH3allMU HH(POPMAIIMOHHBIX IPOIECCOB B PA3IMUHBIX CUCTEMAX;

- OCHOBHBIE 00JIaCTH TPUMEHEHUs HH()OPMATHKH, MpPEXKae BCEro WHPOPMALMOHHBIE TEXHOJOTHH,
yIpaBiIeHUE U COLIMANBHYIO cepy;

- MEXIUCHMIUIMHAPHBIN XapakTep HHPOPMATUKUA U HHOOPMAITMOHHON JEATEIIbHOCTH.

Kypc nnpopmatuku 1711 ypoBHS CpeTHEro o01ero o0pa3oBaHus sSBISETCS 3aBEPIIAIOLINM 3TAllOM
HETMPEPHIBHOW  TMOATOTOBKM  OOy4aromuxcs B oOnactu HMHPOPMATUKH W MHEOOPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, OMUpaeTcs Ha cojepKaHue Kypca WH(GOPMATUKH YPOBHS OCHOBHOTO
oOmiero o00pa3oBaHUS U OMNBIT IOCTOSHHOIO TNPUMEHEHUS WH(OPMAMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH, JaéT TEOPETUUECKOE OCMBICICHHE, HHTEPIIPETALMIO 1 0000IIEHHE 3TOTO OMbITA.

Pesynabrarel  yrmyOnéHHoro  ypoBHS — u3ydeHus ydyeOHoro mnpeamera «MHpopmartuka»
OpPUEHTHPOBAHBI Ha MOJIY4YEeHUE KOMIIETEHTHOCTEH /IS TIoCieaytouiel npodecCuOHaIbHON NesTeIbHOCTH
KaK B paMKax JIaHHOM NpeAMETHOH 00J1acTH, TaK U B CMEXHBIX ¢ Hel o0nacTax. OHM BKIIIOYAIOT B ce0sl:

- OBJAJEHUE KIKOYEBBIMU IOHATHAMH UM 3aKOHOMEDHOCTSAMM, Ha KOTOPBIX CTPOUTCS JlaHHas
npeaMeTHas 00JacTh, pPAclO3HaBAHME COOTBETCTBYIOLIMX UM TPU3HAKOB M B3aHMMOCBA3EH,
CIOCOOHOCTh JIEMOHCTPUPOBATh DPA3IUYHBbIE MOAXOJbl K M3YUYECHHUIO SIBJICHUH, XapaKTepHBIX IS
M3y4aeMoOu MpeaIMeTHOM 00JIacTH;

- YMEHHE pelaTh THUIOBbIE IPAKTUYECKUE U TEOPETUYECKUE 3a]]a4l, XapaKTEpHBbIE ISl UCIIOIb30BaHUS
METOJIOB U UHCTPYMEHTapus JaHHON MpeIMETHON 001acTu;

- HaJIWYME MPEJCTaBICHUH O JaHHOW NMPEeIMETHOM 00JIaCTH Kak IeIOCTHOW TEOpHH (COBOKYIHOCTHU
TEOpUil), OCHOBHBIX CBS35IX CO CMEKHBIMU O0JIACTSIMU 3HAHUI.

B pamkax yrnyOnaéHHOro ypoBHS H3y4deHHs HH(OpPMATHKU oOecreuyuBaeTcs lieJeHaIrpaBiIeHHAs
MOATOTOBKAa OOYYarOIIMXCsl K MPOAOKEHUI0 00pa3oBaHUS B OpTaHH3alUsIX NPO(EecCHOHATBEHOTO
00pa30BaHus MO CHENUATBHOCTSAM, HETOCPEACTBEHHO CBSA3aHHBIM C IU(PPOBBIMU TEXHOJIOTHAMHU, TAKHUM
KaK TMporpaMMmHas HWH)XEHepHs, HH(OpMalloHHas O0e30MacHOCTb, WH(OPMALMOHHBIE CUCTEMBI U
TEXHOJIOTUM, MOOMIJIbHBIE CUCTEMBI U CETH, OOJIbIINE JaHHBIE U MAIIMHHOE 00y4eHHUE, MPOMBIIUICHHBIN
MHTEpHET Belllel, MCKYCCTBEHHBIH MHTEIEKT, TEXHOJOTMU OECHpOBOJHON CBSI3M, POOOTOTEXHUKA,
KBAHTOBBIE TEXHOJIOTUH, CHCTEMBI PAaCIPEAEIEHHOIO PEECTpa, TEXHOJIOTUN BUPTYAIIbHON U 1OIIOJIHEHHON
peabHOCTEM.

B conepxanuu yueOnoro npeamera «MHpopmMaTHKay BBIACISIOTCS YETHIPE TEMAaTHUECKUX pa3zena.

Paznen «l{u¢poBasi rpaMOTHOCTBY» MOCBAIIEH BOMPOCAM YCTPOMCTBA KOMIBIOTEPOB U APYIHX
BIIEMEHTOB LU(POBOTO OKPYXKEHHsI, BKJIIOYas KOMIIBIOTEPHBIE CETH, HCIOIb30BAHUIO CPEICTB
ONEpalMOHHON cHucTeMbl, pabore B ceTu VIHTEpHET W HUCHOJB30BAaHUIO HHTEPHET-CEPBUCOB,
UH(POPMALIMOHHOM 0€30MaCHOCTH.



Paznen «TeopeTuyeckne OCHOBbI HMH(OPMATHKM» BKIIOYAaeT B ceOsd MOHATHIHBIN ammapar
nH(pOpMATUKH, BOMIPOCH KOAUPOBAHMS MH(POPMAIMH, WU3MEPECHHUs] MHPOPMAIIMOHHOTO 00BbEMaA JaHHBIX,
OCHOBBI aNTeOpbl JOTUKH U KOMIIBIOTEPHOT'O MOJICTUPOBAHMUS.

Pasnen «AJaropurmMbl M NPOrpaMMHPOBAHHE» HANpAaBICH Ha DPAa3BUTUE aITOPUTMUYECKOTO
MBIIUICHHS, Pa3paOdO0TKy alrOPUTMOB M OIEHKY MX CI0XHOCTH, ()OPMHPOBAHUE HABBIKOB peaH3alllH
IIPOrpaMM Ha SI3bIKaxX POrpaMMUPOBAHUS BBICOKOT'O YPOBHH.

Paznen « MH(popMaliuOHHbIE TEXHOJOTHU» TOCBALIEH BOIIPOCAM NMPUMEHEHUS HHPOPMALIMOHHBIX
TE€XHOJIOTHH, PEaIM30BAHHBIX B IPUKIAJHBIX IPOTPaMMHBIX IPOLYKTaX M MHTEPHET-CEPBUCAX, B TOM
Yucie B 33/1a4ax aHaju3a JaHHBIX, UCIOJIb30BAHUIO 0a3 JaHHBIX U AJNEKTPOHHBIX TAOIUI] IS peIICHUs
IIPUKJIAIHBIX 3a7a4.

HEJIN U3YYEHUSA YYEBHOTI'O ITIPEJIMETA «MH®OPMATHUKA»

OcHoBHast 1enb u3y4deHHs y4deOHoro mpenmera «MHpopmaThka» Ha YriiyOIEHHOM YpOBHE
cpeaHero oOmero oOpa3oBaHHS — OOEClEYeHHEe JalbHEHIIEro pa3BUTUSA HH(POPMAITMOHHBIX
KOMIETeHIIMH  OOy4aromerocsi, €ero TrOTOBHOCTH K JKM3HM B  YCJIOBHSX  Pa3BUBAIOLIETOCS
MH(POPMALIMOHHOTO OOIIECTBA M BO3PACTAIOIIEH KOHKYPEHIIMM Ha pBIHKE Tpyda. B cBs3W C 3THM
uszydenue uHpopmatuku B 1011 xnaccax 10KHO 00€CTIEUUTh:

- c(OPMHPOBAHHOCTb MHPOBO33PEHHUS, OCHOBAaHHOIO Ha TOHMMAaHUM pOJH  HMH(OPMATHKH,
MH(GOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B COBPEMEHHOM OOIIIECTBE;

- c(OPMHPOBAHHOCTH OCHOB JIOTHYECKOTO U aJITOPUTMHUYECKOTO MBIIUICHUS;

- chopMHpOBAaHHOCTH YMEHHI paznuyarh (PakThl U OLIEHKH, CPAaBHUBATH OIICHOYHBIC BBIBOJIbI, BUJETh
UX CBSA3b C KPUTEPUSMHU OLECHUBAHHUSA U CBSA3b KPUTEPUEB C OMPEACIEHHONW CHCTEMOW LEHHOCTEH,
IPOBEPATH HA JOCTOBEPHOCTH U 0000111aTh HHGOPMAIHIO;

- c(hOpMHUPOBAHHOCTD MPEACTABICHUN O BIMSHUM WH(POPMAIMOHHBIX TEXHOJIOTUN HA )KU3HD YEJIOBEKa
B oOmectBe, MOHUMAaHHE COLMAIBHOTO, SKOHOMHYECKOTO, MOJUTUYECKOrO, KYIbTYpHOTO,
IOPHINIECKOTO, MPUPOJHOTO, SPrOHOMHUYECKOTO, METUIIMHCKOTO M (DU3HOJIOTHIECKOTO KOHTEKCTOB
UH(GOPMALIMOHHBIX TEXHOJIOTHIA;

- TpPHUHATHE TPABOBBIX M OTHYECKHX AaCMEKTOB HMH()OPMAIIMOHHBIX TEXHOJOTHHA, OCO3HaHUE
OTBETCTBEHHOCTHU JI10JIeH, BOBIEUEHHBIX B CO3[JaHME U MCIIOJIb30BaHHE MH()OPMALMOHHBIX CHUCTEM,
pacrpocTpanenue nHpopMaIuu;

- CO3/1aHUE YCIIOBHM JUIsl pa3BUTUS HaBBIKOB Y4eOHOM, MPOEKTHOM, HAy4YHO-MCCIIEJOBATEIbCKON U
TBOPYECKOH NIEATETHHOCTH, MOTHBAIIH O0YJAIOIIMXCSI K CaMOPa3BUTHIO.

MECTO YYEBHOTI'O IIPEJIMETA «MH®OPMATHUKA» B YYHEBHOM IIVTAHE

OO0miee yncI0 YacoB, pEKOMEHIOBAHHBIX I M3ydeHus: nHpopmaTuku — 272 yvaca: B 10 kimacce —
136 yacoB (4 yaca B Henento), B 11 kmacce — 136 yacoB (4 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA

10 KJIACC

HudpoBasg rpaMOTHOCTD

TpeOoBaHMsT TEXHMKM O€30MACHOCTM M TUTHMEHBl NpU paboTe ¢ KOMIbIOTEPAMU U APYIrUMHU
KOMITOHEHTaMH IIU(POBOTO OKPYKEHUSI.

[TpuHuMnBl paboThl KOMIIBIOTEPOB U KOMIBIOTEPHBIX cUCTeM. Apxutekrypa ¢on Heiimana.
ABTOMAaTHYECKOE  BBINOJIHEHME  IpPOrpaMMbl  mporeccopoM.  OmnepaTuBHas, IOCTOSHHasT U
JoAroBpeMeHHas namsaTb. OOMEH NaHHBIMH C MOMOUIbIO IIMH. KOHTposiepsl BHEIIHUX YCTPOMCTB.
[IpssmMoit noCTyI K IMaMSTH.

OCHOBHBIE TEHJEHIMU DPA3BUTHUA KOMIBIOTEPHbIX TexHosoruil. [lapasienbHble BBIYMCIIECHUS.
MHuoronporneccopasle cucteMmbl. CynepkoMIbloTepbl. PacnpenenéHHble BBIYMCIUTENBHBIE CUCTEMBI U
o0paboTka OoybIIMX JaHHbIX. MoOWIbHBIE LHU(POBBIE YCTPOMCTBA M UX POJb B KOMMYHMKAIMSX.
Berpoennbie koMnbloTepbl. MEUKPOKOHTpOILIEphl. POOOTH3MPOBAaHHBIE POU3BO/ICTBA.

[TporpamMHOe oOecrieueHHE KOMITBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM. Bubl mporpamMMHOro
oOecrieyeHnss M WX HazHaueHHe. OCOOCHHOCTH MPOTPAMMHOIO OOECIEYCHUsT MOOHMIIBHBIX YCTPOMCTB.
[TapannensHoe nporpammupoBanue. CucteMHOe IporpaMmHoe obecrieuenue. OnepalnnoHHbIE CUCTEMBI.
Yrumutel. [paiiBepsl yerpoicTB. MHCTAIUIANNS ¥ JEMHCTALISIIHS TPOTPAMMHOTO 00eCrieueHHs.

daiinoBble cucteMbl. [IpuHIMIBI pa3MelleHnss 1 UMEHOBaHMs (aiijioB B 10JIFOBPEMEHHON MaMSATH.
[TaGI0HBI [T ONTMCAaHUS TPYII (PaiIoB.

[IporpamMHoe obGecniedenue. JIMLeH3MpOBaHME NPOrPaMMHOrO oOecredeHus | LUPPOBBIX
pecypcoB. IlpompumerapHoe u cBOOOJHOE TmporpamMmHoe obOecriedenune. Kommepueckoe u
HEKOMMEPUYECKOE  HCIOJb30BAHHWE  HIpPOrpaMMHOro  obecnedeHuss UM LUQPOBBIX  PECYpPCOB.
OTBETCTBEHHOCTh, YCTaHaBIIMBaeMas 3aKOHOJATeIbCTBOM Poccuiickoit denepanuu 3a HEMPaBOMEPHOE
UCIIO0JIb30BaHUE NIPOrPAMMHOI0 obecriedeHus 1 LU POBBIX PECYpPCOB.

[TpyHIMIIBI TOCTPOEHHUS U anmapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX ceTel. CeTeBble MPOTOKOJIBI.
Cetb Unteprer. Anpecanus B cetu MutepHer. [Iporokoinsl creka TCP/IP. Cucrema TOMEHHBIX HMEH.

Paznenenune IP-cetm Ha moacetu ¢ momolnplo Macok mnojcereil. CereBoe aAMHHHCTPHUpPOBAHUE.
[TosmyueHne NaHHBIX O CETEBBIX HACTpOMKax KoMIibroTepa. IIpoBepka Hamuuus CBS3U C y3JIOM CETH.
Omnpenenennue MapuIpyTa JABHKEHUS TAKETOB.

Bunpsl nesrensHoctn B cetn MutepHer. CepBuchl MHTepHeTa. ['eomHpOpMallMOHHBIE CHCTEMBI.
['eonokanoHHBIE CEPBUCHI PEATBHOTO BpPEMEHU (HampuMmep, JOKalMs MOOWIBHBIX Tesne(oHOB,
OTIpe/ieNIeHHe 3arpy’>kKeHHOCTH aBTOMAarucTpayieil), MHTEPHET-TOPIoBis, OpOHUpOBaHHE OWJIETOB WU
TOCTUHULL.

['ocynapcTBEHHBIE DJIEKTPOHHBIE CEpBUCHI M yciIyrd. ConuanbHblE CETH — OpraHM3aLus
KOJUIEKTUBHOTO B3aUMOJIEHCTBUS M oOMeHa JaHHbIMU. CeTeBOW STUKET: NpaBUiia IOBEACHUS B
kubepnpoctpanctse. [Ipobiema noUIMHHOCTH MoNy4yeHHO nHpopmanuu. OTKpbIThIE 00pa3oBaTelbHbIE
pecypChl.

TexHOreHHblE W HSKOHOMHYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BaHUEM HH(OPMAIMOHHO-
KOMMYHUKAITMOHHBIX TeXHOJorud. OO0mme mpobieMbl 3amuThl WHGOpMAMK W HHPOPMAIIMOHHON
6e3omacHoctu. CpeacTtBa 3amuThl HWHGOPMAlMM B  KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETIX H
ABTOMATHU3UPOBAHHBIX HMHGOpPMAIMOHHBIX cucTemax. IIpaBoBoe oOecneueHne HHOOPMAIIMOHHON
0€30IMaCHOCTH.

[IpenoTBparieHne HECAHKIIMOHUPOBAHHOTO JOCTYyNA K JIMYHOW KOH(HUISHIIMAIbHON WH(OpMAITUH,
XpaHsIIEHCsT Ha MEPCOHAIBLHOM KOMIIbIOTEpE, MOOWIBHBIX YCTpOHCTBax. BpemoHOcHOe mporpamMmmHoe
oOecrnieyeHre M crnocoObl OOpsOBI ¢ HUM. AHTHBHpYCHBIE MporpamMmbl. OpraHu3zaius JUYHOTO apXHBa
uHpopmanuu. PesepBHoe konuposanue. [laposbHas 3amuTa apxusa.

[IndpoBanmne nanHbIX. CUMMETpUYHBIC 1 HecuMMeTpu4HbIe mU(pbI. [udpsr mpocToil 3aMeHBbI.
HIudp Lezaps. Hludpp Buxenepa. Anropurm mudpoBanus RSA.

TeopeTuvyeckue 0CHOBbI HHPOPMATUKH

WNudopmanus, nanusie 1 3HaHUSA. MH(OpMaIMOHHbIE TPOLIECCH B IPUPOJIE, TEXHUKE U OOIECTBE.

HenpepbiBHBIE M JUCKpETHBIE BEJIWYMHBI M cUTHambl. HeoOXoaMMOCTh  JUCKpeTH3aluu
uHpOpMaLKK, IpeTHa3HAuYCHHOH JJIs1 XpaHEHHs], Iepeiayn 1 00pabOTKU B IM(PPOBHIX CHCTEMAX.



JlBonyHoe KoaupoBaHHE. PaBHOMEpHBIE W HEpaBHOMEpHBIE KOJbl. JlekoaupoBaHue cOoOIIECHUM,
3allMCaHHBIX C TMOMOILIBID HEPAaBHOMEPHBIX KOJOB. YcioBue Pano. IloctpoeHne o0aHO3HAYHO
JEKOJUPYEMBbIX KOJOB C TIOMOIIBIO JepeBa. ENMHMIBI M3MEpeHHs KOJIMYECTBa HH(GOPMAIIMH.
AndaBUTHBINA NOJXO K OLIEHKE KOJIMYECTBA MH(OPMAIUH.

Cucremsl cuucienusi. Pa3BépHyTtas 3amuch HENbIX U JPOOHBIX YHCEN B TO3ULIUOHHOW CHUCTEME
cuucienus. CBOMCTBA MO3MLIMOHHOM 3alMCH YMCIA: KOJIMYECTBO LU(P B 3alMCH, IPU3HAK JEITUMOCTH
YylClla HA OCHOBAHHE CUCTEMBI CUMCIEHUSA. AJNTOpUTM IE€peBOJa LEJIOro uuciaa u3 P-uuHOM cucTeMsl
CUHCIIEHUS B JECATHUYHYIO. AJITOPUTM IE€pEeBOAAa KOHEYHON P-n4HOI ApoOu B AeCATHUHYIO. AITOPUTM
IepeBojia LEJNOro 4Yucila M3 JECITUYHOM CUCTeMbl cuuciieHus B P-uunyro. IlepeBon koHEuHOM
JeCATUYHOHN pobu B P-munyro. J[BomuHas, BOCbMEpUYHas U IIECTHALATEpUYHAsl CUCTEMbI CUMCIICHHUS,
CBSI3b MEXIy HUMH. ApudmMeTHueckue omnepanud B MO3UIMOHHBIX CHUCTEMax CYHCIeHHsA. TpoudHas
YPaBHOBELICHHAsl CUCTEMA CUUCIICHHA. JIBONYHO-JECATUYHAS CUCTEMA CYUCIICHUSI.

KonupoBanue tekcroB. Kommpoka ASCIl. OmnobGaiitaeie xomupoBku. Cranmapr UNICODE.
Komuposka UTF-8. Onpenenenue naHOpMaImoHHOT0 00bEMa TEKCTOBBIX COOOIIEHUH.

KonupoBanue wuzobpaxkenuit. Ouenka HHQOpPMAMOHHOTO 00BbEMa TrpaduyUecKuX MaHHBIX TpU
3aJaHHbIX pa3pelleHUH U TIyOuHe KoJupoBaHHus LiBera. L[BeToBble Mojenu. BekropHoe konupoBaHUE.
®opwmartsl rpaduueckux dainos. TpéxmepHas rpaduka. OpaxranpHas rpaduka.

KonupoBanue 3Byka. OueHka HHPOPMALMOHHOTO 00BEMA 3BYKOBBIX JAHHBIX IHpPHU 3aJaHHBIX
4acTOTE IUCKPETU3aLUU U Pa3psSAHOCTH KOJIUPOBAHHUS.

Anrebpa noruku. [lonsTHe BbicKa3blBaHUs. BbickasbiBaTenbHble (GOpMBI (MpeauKkaThl). KBaHTOPEI
CYILIECTBOBAHMS U BCEOOIIHOCTH.

Jlornueckue onepauuu. Tabnuiel uCTUHHOCTH. Jlornyeckue BoipaxeHus. Jlornueckue ToxAecTBa.
Jloka3aTenbCcTBO JIOTMUECKHUX TOXAECTB C IOMOIIBI0 TaOJMI MCTUHHOCTH. Jlormuyeckue omnepaunuu u
olepanuy HaJl MHOKECTBAMHU.

3aKoHbI AJIreOphl JJOTMKU. DKBUBAJIEHTHbIE Pe0Opa30BaHus JIOTMUECKUX BbIpakeHUH. Jlornueckue
YPaBHEHHUS U CUCTEMBI YPaBHEHUIA.

Jlornueckue QyHKUMH. 3aBUCUMOCTb KOJMYECTBA BO3MOXHBIX JIOTHUECKMX (DYHKUUN OT
KOJINYeCTBa apryMeHTOB. [1oyiHbIE CCTEMBI JTIOTHYeCKUX (QYHKIUH.

Kanonuueckne ¢GopMbl  sormueckux  BblpaxkeHUil. CoBeplIeHHbIE  JU3bIOHKTUBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHbIE (POPMBI, AITOPUTMBI UX IIOCTPOEHUS 110 TaOJINIE UCTUHHOCTH.

Jlormueckue »sieMeHTHl B cocTaBe Komiblorepa. Tpurrep. CymmaTtop. MHoropaspsiiHblii
cymmarop. IloctpoeHne cxeMm Ha JIOTMYECKMX 3JIEMEHTax I0 3aJaHHOMY JIOTHYECKOMY BBIPAKEHUIO.
3anuch JOrMYECKOro BIPAXKEHUS 110 JIOTMUECKOH cXeMe.

IIpencraBieHne LENbIX YUCEN B MaMATH KOMIbroTepa. OrpaHMYEHHOCTh JUana3oHa 4HCel IpH
OTpaHMYEHUHU KojJuuecTBa pa3psaoB. llepenonHeHue paspsiaHoil ceTku. be33HakoBble M 3HAKOBBIE
JTaHHbIe. 3HAKOBBIA OUT. /IBOMYHBIHN TOMONTHUTENBHBIN KOJI OTPULIATENbHBIX YHCEN.

[ToOuToBble normyeckue omnepanuu. Jlormdyeckuii, apudpmMeTrnyeckuii M IUKIMUECKUNA CIBUTH.
Iudpoanue ¢ MOMOLIbIO TOOUTOBOM onepauy «uckiaovaromee NJIN».

[IpencraBieHne BEIIECTBEHHBIX YMCEN B MaMATH KOMIIbIOTEpa. 3Hayalas 4acTh U MOPSA0K YKcia.
Jlnana3zoH 3HaueHUil BelecTBeHHbIX uuceln. [IpobiaeMbl XpaHeHHs BEIECTBEHHBIX YMCEIN, CBSI3aHHBIE C
OTrpaHMYEHUEM KOJIMYECTBA Pa3ps10B. BrinonHeHne onepanuii ¢ BeleCTBEHHbIMU YHCIIaMHU, HAaKOTJIEHHE
OLIMOOK NP BBIYUCICHHUSAX.

AJITOPUTMBI M IPOTPAMMHUPOBAHME

OmnpeneneHre BO3MOXKHBIX —pe3yabTaTOB pabOThl MPOCTEUIIMX aJIrOPUTMOB  YIPABICHUS
UCIIOJTHUTENSIMA M BBIUMCIUTEIBHBIX adropuTMoB. OmpeleneHne HCXOAHBIX JAaHHBIX, NMPH KOTOPBIX
QITOPUTM MOXKET JaTh TPeOyeMblil pe3ybTar.

Otanbl peleHns 3a1ad Ha KoMiblotepe. MHCTpyMEeHTalbHBIE CPEACTBA: TPAHCIATOP, OTIAA4UK,
npodmmpoBIIUK. KoMmumsys u MHTEprpeTanus nporpamMmm. BupTyanbHble MalinHbI.

WNurterpupoBanHas cpema pa3paboTku. Metonbl  oTinagku  mporpamm.  Mcmonb3oBaHue
TPacCUPOBOYHBIX Tabmui. OTnanounblii BeiBoA. [lomaroBoe BeIOIHEHHE MPOrpaMMbl. TOUKH OCTaHOBA.
[IpocMOTp 3HaUYEHUH TTIEPEMEHHBIX.

S3pik  mporpammupoBanus  (Python, Java, C++, C#). Tunbl JaHHBIX: IIEJIOYHCIICHHBIC,
BEIICCTBCHHBIE, CUMBOJIBHBIC, JIoTndeckue. Bersnenus. Cinoxuble ycnoBus. Llukisl ¢ ycnosueM. Llukmel
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[0 NEepEeMEHHOHN. B3anmmo3aMeHseMOCTh pa3iauyHbIX BUAOB LUKJIOB. MHBapuant muxmna. CocraBiieHue
LUKJIAa C UCIIOJIb30BAaHUEM 3apaHee ONPEIeIEHHOTO NHBAPUAHTA [IUKJIA.

JoxymentupoBanue mnporpamm. Fcnomns3oBanue komMeHTapueB. [loaroroBka omnucaHus
IIpOrpamMMbl U UHCTPYKLUHU IS IOJIb30BATEIIA.

Anroput™bl 00pabOTKH HATYPaJIbHBIX YHCEIN, 3aIIMCAHHBIX B MO3UIMOHHBIX CHUCTEMAX CUMCICHHS:
pa3OMeHHre 3amuch 4Yucia Ha OTHeNbHble HUQPBI, HAXO0XKACHWE CYMMbl WU TMPOU3BEACHHS LD,
HaXO0KJCHUE MaKCUMaIbHOH (MUHIUMAIHHOMN ) UQPBHI.

HaxoxaeHue Bcex MpOCTBIX YMCEN B 3aJ]aHHOM jauarnasone. [IpeacraBnenue yucia B Bujae Habopa
IPOCTBIX COMHOXKUTENEH. AJITOpUTM OBICTPOIO BO3BEJEHUS B CTEIICHb.

O06paboTka MaHHBIX, XpaHAMUXCS B ¢ainax. TekcToBele W aBowuHble (haiinbl. DaitioBbie
nepeMeHHbIe ((aiinoBeie ykazarenu). Urenue u3 ¢aiina. 3anuch B aiin.

Pa3Ouenue 3amaunm Ha mnoxzagauu. I[lommporpammer (mpouenypsl u  ¢yHkuuu). Pekypcus.
PexypcuBHbie 00beKTHI (ppakTanbl). PexypcuBHble nmpoueaypsl 1 GpyHKiuu. Mcnoas3oBaHue cTeka JUis
OpraHu3ali PEKYPCUBHBIX BbI30BOB.

Hcnonp30Banne cTaHIApPTHOW OMOIMOTEKH s3bIKa MporpammupoBanus. [logkimrouenne 6n0InoTeK
MOANPOrpaMM CTOPOHHMX ITPOU3BOAUTENECH. MOAYIbHBIN NPUHLIUI IOCTPOCHHUSI IIPOTPAMM.

Uwncnennpie MeTobl. TOUHOE M MPUOMIKEHHOE pelieHUs 3a1a4d. UHMCICHHBIE METOJbI PEIICHUS
ypaBHEHUI: MeTo]1 iepedopa, METO ] MOJOBUHHOTO AeneHus. [IpubmmkéHHoe BbIYMCIEHUE ATUH KPUBBIX.
Brruucnenue tomazei GuUryp ¢ mOMOIIBIO YUCIECHHBIX METOAOB (METOA HPSIMOYTOJBHUKOB, METOX
Tpaneuuii). [louck makcumyma (MUHHUMYMa) (QYHKIMH OJHON TMEPEMEHHOW METOJOM MOJOBHHHOIO
JICJICHUS.

OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHble (GYHKIUU $3bIKa MPOTPAMMHUPOBAHUS IS
00pabOTKM CUMBOJIBHBIX CTPOK. AJITOPUTMBI OOpaOOTKH CHUMBOJIBHBIX CTPOK: ITOJCYET KOJUYECTBA
MOSIBJICHUN CHMBOJA B CTPOKE, pa30MEHHe CTPOKM Ha CJIOBa IO MPOOEIbHBIM CHMBOJIAM, IOHCK
MOJCTPOKH BHYTPH JAHHOM CTPOKH, 3aME€HA HANJIECHHOMN MOJCTPOKH HA APYIYHO CTPOKY. I'eHepaius Bcex
CJIOB B HEKOTOPOM ajidaBHTe, YIOBICTBOPSIOMIUX 3a/laHHBIM orpaHnueHusM. [Ipeobpa3oBanue yncia B
CUMBOJIbHYIO CTPOKY U 00paTHO.

MaccuBbl U Mocie0BaTeIbHOCTH yKced. Beruucienne o00OIMIEHHBIX XapaKTEPUCTHK 3JIEMEHTOB
MaccuBa WJIM YHCJIOBOM MOCIEI0BAaTEIbHOCTU (CYyMMBI, NMPOU3BEACHUS, CPEIHEro apu(pMETHUECKOro,
MUHUMAaJIBHOTO ¥ MaKCHMaJbHOTO AJIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YAOBIETBOPSIOIINX 3aJaHHOMY
yCJIOBHIO). JINHEMHBIN MTOUCK 3aIaHHOTO 3HAYEHHS] B MACCHUBE.

CopTtupoBka OJHOMEpHOro MaccuBa. IIpocTble MeTO/bl COPTHUPOBKM (METOJ MY3bIPbKa, METOA
BbIOOpA, copTHpoBKa BcTaBKaMu). CopTHpoBKa ciusHuEM. bwicTpas copTUpoBKa MaccuBa (aITOpUTM
QuickSort). JI[BonuHbI TOKCK B OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymMepHBIE MaccuBbl (MaTpUlbl). AJIrOpUTMBI 00paOOTKH JBYMEPHBIX MAacCHBOB: 3allOJIHEHHE
JBYMEPHOT'O YHMCIIOBOTO MAacCHBa IO 3aJaHHBIM IIpaBHUJIaM, MOMCK 3JEMEHTAa B JIBYMEPHOM MAaCCHUBE,
BBIUMCJIEHHE MaKCUMyMa (MMHUMYMa) U CyMMBbI 3JIEMEHTOB IBYMEPHOT'O MacCHBa, IEPECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MaCCHBA.

NHpopManMoOHHBIE TEXHOJIOTHH

TexcroBelii mpoueccop. PemaktupoBanue u ¢opmarupoBanue. IlpoBepka opdorpadum u
rpamMMatuku. CpencTBa MOMCKa M aBTO3aMEHbI B TEKCTOBOM Iporeccope. Mcmonp3oBaHue cTuiiei.
CTpyKTypHpOBaHHbIE TEKCTOBble JOKyMeHThl. CHocku, oryaBieHue. KomnektuBHass pabota c
JTOKyMeHTaMu. WHCTpYMEHTBhI pELIEH3UpPOBAaHUS B TEKCTOBBIX Mpoleccopax. (OOiayHble CEpBUCHI.
Henosas nepenucka. Pedepart. [IpaBuia iuTHpOBaHUS UCTOYHUKOB U 0popMIIeHHs Oubimorpaduyeckux
ccoiiok. OdopmileHHe CcHucka JUTepaTypbl. 3HAKOMCTBO C KOMIBIOTEPHOM BEPCTKOM TeEKCTa.
Texnnueckue cpencrtsa BBoja  Tekcra.  CrHelualn3upOBaHHBIE  CPEACTBA  PEAAKTUPOBAHUS
MaTE€MaTUYECKUX TEKCTOB.

Ananu3 naHHbIX. OCHOBHBIE 3aJauyd aHalW3a JaHHBIX: MPOTHO3UPOBAHME, KiacCHU(pUKaIU,
KJIacTepu3alus, aHaau3 oTKJIoHeHuH. [locrnenoBarenbHOCTh pelleHHs 3a7ad aHajdu3a JaHHBIX: cOop
NEPBUYHBIX JAaHHBIX, OYMCTKA M OIICHKa KayecTBa MAaHHBIX, BBIOOP W/WIM TOCTPOCHHE MOJEIH,
npeoOpa3oBaHre JAHHBIX, BU3YaIHU3allHsl TaHHbIX, HHTepIpeTanus pe3yibTaToB. [Iporpammusie cpencTsa
U MHTEPHET-CEPBHUCHI Uil OOpadOTKM M TMpPEICTaBICHHMS MaHHBIX. bonplime naHHble. MammHHOE
oOydenue. HTEIIIEKTYaIbHbIN aHAIN3 TaHHBIX.



AHanuM3 JAaHHBIX C T[IOMOIIBIO DBJEKTPOHHBIX Tabnuu. BreluncieHue CymMmbl, CpeIHETrO
apudMeTHYECKOro, HauOOJbIIEro (HAaMMEHBIIIETO) 3HAYCHHS auana3oHa. Berawcienne koddduimenta
KOppeNsiUuu ABYX pSIOB JaHHbIX. [locTpoeHHe CTONOYATBHIX, JMHEWYAThIX M KPYTOBBIX THATPAMM.
[Toctpoenue rpadukoB pynkuuii. [londop nuHUM TpeHaa, peleHre 3a1a4 IPOrHO3UPOBAHMUSL.

UucneHHOe pelleHHe ypaBHEHUH € MOMOLIbI0 Ioadopa mapaMerpa. OnTuMu3anus Kak IOMCK
HAWIY4Ilero pelleHus B 3aJaHHbIX ychnoBusx. llemeBas Qynkums, orpanudenusi. JlokanbHble H
r7100aMbHBI MUHUMYMBI 1eNIeBOM (yHKUWU. PemieHune 3aga4 ONTUMHU3AIMKA C TIOMOIIBIO 3IEKTPOHHBIX
TaOJIuII.
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TeopeTudyeckue 0CHOBbI HHPOPMATUKH

Teoperuueckre MOAXO/BI K OIIEHKE KOJIMYeCTBa HH(POpMAUU. 3aKOH aJINTUBHOCTH UH()OPMAITHH.
®dopmyna Xaprau. Madopmarnus u BepostHocTh. Popmysia [llenHoHa.

Anroputmbl cxaTtus JaHHBIX. Asnroputm RLE. Anroputm Xaddmana. Anropurm LZW.
AJNTOpUTMBI CKAaTUS JaHHBIX C IOTEPSMHU. Y MEHbLICHUE INIyOUHBI KOJUpOBaHUA 1BeTa. OCHOBHBIEC HJIEU
anroputmoB cxkatust JPEG, MP3.

CkopocTb nepefayd AaHHBIX. 3aBHCHMOCTb BPEMEHM Ieperayd OT MH(OPMAIMOHHOIO 00b&EMa
JAHHBIX W XapaKTePUCTHUK KaHaja CBs3U. [IpUUMHBI BOZHUKHOBEHHS OIIMOOK IpH Iepeaade TaHHBIX.
Konpl, no3posnstone o0HapyKuBaTh U UCHPABIATH OMIMOKM, BO3HHUKAIOIIME IPHU Iepeaade JaHHBIX.
Paccrostnne Xsmmunra. KogupoBanue ¢ nopropenuem 6utos. Konbl XaMMuHra.

Cucrtembl. KOMIIOHEHTBI cucTeMbl U UX B3aumozencTBue. CucreMHsblil 3G deKT. YrpaBieHUe Kak
uHpOpMaMOHHBINA nporiecc. OOpaTHast CBA3b.

Monenu u Mopenuposanue. llens monenupoBanus. COOTBETCTBHE MOZEIU MOZACIUPYEMOMY
00BEKTY WUJIH MpOIiecCy, LeJIu MoJenupoBanust. @opmanusanus NpUKIaaHbIX 3a/1a4.

[IpencraBiaenue pe3yiabTaTOB MOACIUPOBAHMUS B BHUJAE, YJOOHOM Ui BOCHPUATHS YEIOBEKOM.
I'paduyeckoe npencraBieHre JaHHBIX (CXEMbl, TAOJIHIIBI, TPAQUKN).

I'padsl. OcHoBHbIe noHATHA. Buabl rpados. Onucanue rpadoB ¢ NOMOIIBIO MaTPULl CMEKHOCTH,
BECOBBIX MAaTpHIl, CIHCKOB CMEXKHOCTU. PelleHue aaropuTMHUYEecKuX 3a/iad, CBSI3aHHBIX C aHAJIU30M
rpa¢oB (IIOCTPOEHHE ONTHUMAIBHOIO IYTH MEXJy BeplIMHamHu rpada, oIpeaesieHHe KOJIHMYecTBa
Pa3IUYHBIX MyTEeH MEXly BEpIIMHAMH OPHUEHTHPOBAHHOTO allUKIMYECKOro rpada).

HepeBbsi. bunapnoe naepeBo. JlepeBbs mnoucka. CrnocoObl o0xoma nepeBa. IlpencraBneHue
apu(MeTUYECKUX BhIpAXKEHUI B BUJE JiepeBa. [JucKkpeTHbIe UTPBI JBYX UTPOKOB C MOJIHON HHPOpMAIHEH.
[Toctpoenue nepeBa mnepebOpa BapUaHTOB, OIMCAaHWE CTpPATerMM UIpbl B TaOIUYHOM (opme.
Bolurpeiiiiabeie ¥ IPOUTPHIIIHBIE TO3UIUHU. BBIUTPHIIIHBIE CTpaTEruu.

CpencTBa HCKYCCTBEHHOT0 MHTEIIEKTa. CepBUCHI MAIIMHHOIO NIEPEBOJIA U PACTIO3HABAHUS YCTHOU
peun. KoruutuBHble cepBuchl. Mpentuduxamuss u nouck u300pakeHUM, pacro3HaBaHHUE JIMII.
CamooOyuatomiuecss cucteMbl. VICKyCCTBEHHBIH HHTEUIEKT B KOMIIBIOTEPHBIX HUrpax. Vcmosb3oBaHue
METOJIOB HMCKYCCTBEHHOTO HHTENIEKTa B oOOyyarolmmx cuctemax. Vcmonb3oBaHHe MeETOJIOB
UCKYCCTBEHHOTO HMHTEJIeKTa B poOororexHuke. HHrepHer Bemeidl. IlepcriekTuBBl  pa3BUTHS
KOMIIBIOTEPHBIX UHTEIEKTYyalIbHbIX cucTeM. HelipoHHbIe ceTu.

AJITOPUTMBI H IPOTPAaMMHPOBAHHE

Qopmanu3anuss MNOHATHS aiaroputMa. MammHa TrerOpMHra Kak yHUBEpPCaJIbHas MOJENb
BbuKciieHui. Tesuc Uépua—TrropuHra.

OueHka CIOXKHOCTH BblUMCICHHH. Bpemst paGoTsl u 00BEM HCHONB3yeMOM NaMATH, UX
3aBUCHUMOCTb OT pa3Mepa HCXOJHBIX JaHHbIX. OlEHKa aCUMMITOTUYECKOW CIIOXHOCTU aJrOPUTMOB.
ANTOpUTMBI TOJTMHOMHUANTBHOMU ci1oxkHOCTHU. [lepebopHbie anroput™mel. [Ipumepsl pa3nuyHbIX alrOPUTMOB
pellIeHus] OHOM 3a/1a4i, KOTOPHIE UMEIOT Pa3INYHYIO CII0)KHOCTD.

[Torck mpoCTHIX YKCelN B 33JaHHOM JIMANa30He ¢ TIOMOIIBI0 aITOPUTMA «peleTo DpaTocheHay.

MHoropa3psHble eJble YUCIIa, 3a/1a41 JITUHHON apu(METHUKH.

CroBapu (acconMaTuBHBIE MAacCCHBBI, OTOOpakeHms). Xomi-tabmaunbl. [loctpoenue andaBuTHO-
YaCTOTHOTO CJI0Baps AJIs 3aJaHHOTO TEKCTA.

Crexn. AHanu3 NpaBUIBHOCTH CKOOOYHOTO BbIpaXKeHMs. Bbruncienue apudmMernueckoro
BBIPa)KEHUSI, 3aIIMCAHHOTO B MOCT(HUKCHOM hopme.

Ouepenu. Mcnonb30BaHue ouepenu A1l BpEMEHHOIO XPaHEHUS TaHHBIX.



Anroputmsl Ha rpadax. IlocTpoeHrne MUHHMAIBHOTO OCTOBHOTO JI€PEBa B3BELICHHOT'O CBS3HOTO
HEOPUEHTUPOBAHHOTO rpada. KomnuecTBo pa3nuuHbIX MyTell MEXIy BEpIIMHAMH OPHUEHTHPOBAHHOI'O
anuKIngdeckoro rpada. Anroputm JleiKkcTpsl.

JepeBbs. Peanu3zanus nepeBa ¢ HOMOILBIO CCBIIOYHBIX CTPYKTYp. J{BonuHbIe (OMHApHBIE) AEPEBbSL.
[Toctpoenne aepeBa A 3aaHHOTO ApU(PMETUUYECKOTO BhIpaKeHUs. PeKypcHUBHBIE anropuTMbl 00X01a
nepesa. Vicnonp3oBaHue cTeka U o4epeu sl 00xoa epesa.

JluHamuueckoe IporpaMMUpPOBAaHNE KaK METOJ| PELIEHUs 3a7ad ¢ COXPaHEHHEM IPOMEKYTOUHBIX
pe3yJbTaTOB. 3ajadud, pelacMble € IMOMOLIBI0 JUHAMHUYECKOIO IPOrPAMMHUPOBAHMS: BBIUYMCIICHHE
PEKYpPCHUBHBIX (DYHKIMM, TOACYET KOJINYECTBA BAPUAHTOB, 3314l ONTUMHU3AIIH.

[TonsiTne 00 0OBEKTHO-OPUEHTUPOBAHHOM IporpaMMupoBaHu. OObEKTHl U Kiaccsl. CBoiicTBa 1
METOJIbI 00BbEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-
OPUEHTHPOBAHHOI O Noaxoaa. HKancyssiuus, Hacae10BaHue, TOIUMOP(U3M.

Cpenbl  ObicTpoii  pa3paboTku mporpamm. [IpoektupoBanuwe wuHTEpdeca MOIb30BaTEINS.
Mcnonb30BaHue roTOBBIX YIPaBIIEMBIX 3JIEMEHTOB Ul HOCTPOCHUs HHTEpdeiica.

00630p s3bIKOB ITporpamMmmupoBanus. [lonsTue o napaaurmax nporpaMMHUPOBAHHUSL.

NudopMmanmoHHbIe TEXHOJIOTHHA

Otanbl KOMIBIOTEPHO-MAaTEMaTUUYECKOIO0 MOJEIUPOBAaHUA: IIOCTAHOBKA 3a/Jayd, pa3paboTka
MOJIEJIH, TECTUPOBAHUE MOJEIIN, KOMIIBIOTEPHBIN 3KCIIEPUMEHT, aHAIU3 PE3YJIbTATOB MOJEIMPOBAHUS.

Juckperuzanust  Opd  MareMaTHYECKOM  MOJICIMPOBAaHMM  HEIPEPBIBHBIX  IMPOLIECCOB.
MopenupoBanue ABMKeHHs. MozenupoBaHue OHOJOIMUECKUX cHcTeM. MaremaTuyeckue MOJeNu B
HKOHOMUKE. BbIuHMCIUTENbHBIE SKCIIEPUMEHTBI C MOAEIISIMHU.

OO0paboTka pe3ysbTaTOB 3KCIEpUMEHTAa. MeToJl HauMEeHbIIMX KBaJaparToB. OIeHKa YHCIOBBIX
apaMeTpoB MOJEITUPYEMBIX OOBEKTOB M MPOLECCOB. BoccTaHOBICHNE 3aBHCUMOCTEH MO pe3ysbTaTam
JKCIIEPUMEHTA.

BepositHoctHbie Monenu. Metoasl Monte-Kapno. Mmutanmonnoe mopenupoBanue. CHCTEMBI
MaccoBOT0 00CITyKHBaHUS.

Tabmuunblie (pensiuoHHbIe) 0a3bl NaHHBIX. Tabnuia — MpeACTaBICHUE CBEACHUI 00 OTHOTHUITHBIX
oobekTax. [Tone, 3anuck. Kitou tabauubl. Pabota ¢ roToBoii 6a30i naHHBIX. 3amnoiHeHHe 0a3bl JAHHBIX.
[Touck, coprupoBka u (uIbTpaLus JaHHBIX. 3apochl HAa BHIOOPKY JAAHHBIX. 3allpOChl C MapaMeTpamH.
BeruncnsieMsle nosis B 3anpocax.

MHuoroTabanunble 06a3bl JaHHBIX. THUIBI B3N Mexay Tabnuuamu. BHemnuit kimtou. LlenoctHocTh
0a3bl JaHHBIX. 3aIIPOCHl K MHOIOTAaOIMYHBIM 0a3aM JaHHBIX.

WNuTtepreT-npriiokenus. IloHsTHEe 0 CepBEpHON M KIIMEHTCKOM 4acTIX calTa. TeXHOJIOTHS «KJIMEHT
— cepBepy, e€ moctouHcTBa U Hemoctatku. OcHOBBI s3bika HTML u xackamubix tabmuiy cruneit (CSS).
Cuenapuu Ha si3bike JavaScript. @opmel Ha BeO-cTpaHUILE.

Pa3zmerenue Be6-caliToB. Ycimyra XOCTUHTa. 3arpy3ka (aiioB Ha CaiT.

BBon wu300pakeHMil € HCNONB30BAaHHEM PA3IUYHBIX LUQPPOBBIX YCTPOHCTB  (LU(POBBIX
¢oTroanmapaToB 1 MUKPOCKOIIOB, BHJI€OKaMep, CKaHEPOB U JIpYTux ycTpoiicTB). ['paduueckuii penakrop.
Paspemienne. KangpupoBanme. HWcenpasnenne mnepcrekTuBbl. I'mcrorpamma. Koppekuus ypoBHEH,
Koppekius 1Beta. ObecrBeurBaHue IBETHBIX M300pakeHuil. Perymis. PaboTa ¢ o0nactamu. OUIBTPHI.

MHorocnoitabie n3oopaxenus. TexctoBble ciou. Macka cnost. Kanansl. CoxpaHeHre BbIIeIEHHOM
oOmactu. [TonroToBka WTIOCTpaIUii i BeO-caiiToB. AHUMUPOBAaHHBIE H300paXKEHUS.

Bektopnas rpaduka. I[lpumutuBel. 3MeHeHwe mopsiaka 2JIEMEHTOB. BrIpaBHHUBaHWUE,
pacnpenenenue. I'pynnuposka. Kpussle. @opmaTel BEKTOPHBIX PUCYHKOB. lcrmonbp3oBaHuE KOHTYpOB.
BexTopu3zanus pacTpoBbIX H300pakeHUH.

[TpyHIMIBI TIOCTPOEHMSI U PENAKTUPOBAHUSA TPEXMEPHBIX Mojened. CeTouHble MOJIENH.
Martepuansl. MojaenupoBaHue HCTOYHUKOB ocBemieHus. Kamepwl. AnmutuBaHble TexHosoruu (3D-
npuHTepsl). [loHATHE O BUPTYanbHON PEAJIbHOCTH U IOIIOJHEHHON PEAIbHOCTH.



IIJTAHAUPYEMBIE PE3YJIbTATbI OCBOEHUSI HPOI'PAMMBI 110 HHO®OPMATHKE
(YI'VIYBJIEHHBIN YPOBEHDB) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIbTATHI

JIMuHOCTHBIE  pe3yinbTaThl  OTPAXAKOT  TOTOBHOCTH M CIHOCOOHOCTH  OOy4aroIuXcs
PYKOBOJICTBOBATHCSI CPOPMUPOBAHHOW BHYTPCHHEW MMO3MIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAlLMI, NO3UTUBHBIX BHYTPEHHHMX YOEXKIEHUH, COOTBETCTBYIOIIMX TPAJULMOHHBIM LEHHOCTSIM
poccuiickoro o0IecTBa, pacIIMpeHUE >KU3HEHHOTO ONbITa M ONbITa JAEATEIbHOCTH B IpoIecce
peanu3anuy CpeCcTBaMu y4eOHOro IpeMeTa OCHOBHBIX HallpaBJIEHUI BOCIUTATEIbHON AEATEIbHOCTH.

B pesynpraTe wusydyeHus WHPOPMATHKA HA YPOBHE CpEOHEr0 oO0mero oOpa3oBaHus Yy
oOyuarorerocst OynyT c(hopMUpPOBaHbI CIEAYIOIINE JINYHOCTHBIE PE3YIIbTAThI:
rpa:kIaHCKOr0 BOCIIUTAHMSA:

- OCO3HaHHE CBOMX KOHCTUTYLMOHHBIX IIPaB M OOA3aHHOCTEH, yBa)KCHME 3aKOHA M IPABOIOPSIKA,
COOJIFOJICHHE  OCHOBOIIOJIATAIOIIMX HOPM  HMH(OpPMAnMOHHOIO TpaBa MW HH(DOPMAITMOHHOU
0€e30I1aCHOCTH;

- TOTOBHOCTB ITPOTHBOCTOSATH MICOJIOTHH SKCTPEMHU3Ma, HAIMOHATIN3MA, KCeHO()OoOUH, TMCKPUMUHAIIUT
[0 COLMAJIBbHBIM, PpEIUIHO3HBIM, pAacOBBIM, HAIMOHAIBHBIM IpH3HAaKaM B BUPTYaJbHOM
IIPOCTPAHCTBE;

NATPHOTHYECKOr0 BOCIIMTAHUS:

- 1IEHHOCTHOE€ OTHOILIEHHE K MCTOPUYECKOMY HACIEANI0, JOCTHXKEHUsIM Poccuu B Hayke, UCKYCCTBE,
TEXHOJIOTUSIX, TOHUMAHUE 3HaUYeHHsI UH(POPMATUKU KaK HAyKH B dKHU3HU COBPEMEHHOI'0 OOIECTBA;

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

- c(OpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBEACHUS;

- CIOCOOHOCTH OILICHMBAaTh CUTYallMI0 W TPUHUMAThb OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEGHHOCTH, B TOM 4Hcie B ceTh VIHTepHeT;

3CTETHYECKOT0 BOCTIMTAHUA:

- DCTETHMYECKOE OTHOIIEHUE K MUPY, BKJIKOYasl SCTETUKY HAYYHOTO M TEXHUYECKOIO TBOPYECTBA;

- CIOCOOHOCTh BOCHPUHUMATh pa3IUYHbIE BHUIbl HCKYCCTBA, B TOM UHCJIE€ OCHOBAaHHOTO Ha
UCIIOJIb30BaHUM UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

(puznyeckoro BocnuTaHuN:

- c(OpMHPOBAHHOCTH 3/I0POBOT0 M 0€30macHOro o0pasa KU3HHU, OTBETCTBEHHOI'O OTHOLLIEHHS K CBOEMY
3/10pOBbIO, B TOM 4YHUCJIE 3a CUET cOOJIOJeHUsl TpeOoBaHUIl O€30MacHO 3KCIUTyaTalluM CpEACTB
UH(POPMALIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

TPYAOBOT0 BOCIIMTAHMSA:

- TOTOBHOCTb K aKTUBHOW JEATEIbHOCTH TEXHOJOTHMYECKOM U COLMaJbHONW HAalpaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATh, IJIAHUPOBATh U CAMOCTOSITENIBHO BBITOIHSTH TaKylO JAESITEIbHOCTD;

- wuHTepec K cdepaMm MnpodecCHOHAIBHOM  JeATENbHOCTH, CBSI3aHHBIM C  HH(POPMATUKOM,
IpOTPaMMHUPOBaHUEM U HH()OPMAITMOHHBIMU TEXHOJIOTHUSIMHU, OCHOBAaHHBIMH Ha JIOCTH)KEHUSX HAYKH
UHPOPMATUKH U HAYYHO-TEXHUYECKOTO MPOrpecca, yMEHUE COBEpLIaTh OCO3HAHHBIN BHIOOD OyyIien
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

- TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPA30BaHUIO HA MPOTSHKEHUN BCEH KHU3HH;

IKOJIOTMYeCKOr0 BOCTIMTAHUSA:

- 0CO3HaHHE INI00AJBHOIO XapakTepa 3KOJOIMYECKHX MPOoOJeM M MyTed WX pelleHus,, B TOM YUCIe C
y4€TOM BO3MOXHOCTEN MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

HeHHOCTH HAYYHOI'0 MO3HAHUSA:

- c(hopMHPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH,
JOCTIDKEHUSIM HAayYHO-TEXHHYECKOTo Iporpecca M OOIIECTBEHHOM MpPaKTHUKH, 32 CUYET MOHUMAaHMA
poaK MH(GOPMALIMOHHBIX PECYpPCOB, HH(OPMALIMOHHBIX MPOLIECCOB U MH(POPMAIIMOHHBIX TEXHOJIOTHM
B YCJIOBUAX LU(POBOM TpaHChopMaMKi MHOTHX cep )KU3HU COBPEMEHHOTO 00IIECTBa;

- OCO3HaHME IICHHOCTH HAay4YHOM JAEATENIbHOCTH, TOTOBHOCTh OCYIIECTBJIATH IPOEKTHYIO H
UCCIIEIOBATEIBCKYIO JeSITEIbHOCTh HHANBHUIyaIbHO U B TPYIIIE.

B mpouecce nOCTHXXKEHUS JTMYHOCTHBIX PE3YJIbTATOB OCBOCHMS MPOrpaMMbl 10 MH(DOpPMATHKE Yy
00y4aroImuXcsi COBEPIICHCTBYETCS IMOYUOHANbHBIU UHMENTIeKm,, TTPEAoIararoImuil copMUpOBaHHOCTh:
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CaMOpETyJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 33 CBOE
HIOBE/ICHHE, CIIOCOOHOCTh aIallTUPOBATHCS K AMOIMOHAIBHBIM W3MEHEHHSIM U HPOSIBISATH THOKOCTH,
OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIlMH, BKJIIOYAIOIIEH CTpEeMJICHHWE K JOCTI)KEHHIO IEIH M yCHEeXy, ONTUMH3M,
WHHUIMATHBHOCTH, YMEHUE EHCTBOBATh, UCXO/I U3 CBOUX BO3MOXKHOCTEHH;

SMIIATHH, BKIIFOYAIOIIEH CITOCOOHOCTh MOHUMATh SYMOLIMOHAIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBAThH €TO
IPY OCYIIECTBICHUHM KOMMYHHUKAIMH, CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTH BBICTPAWBATh OTHOUICHHS C JAPYTMMH JIOJBMH,
3a00TUTHCS, IPOSIBIATH UHTEPEC U pa3pemiarb KOHPIUKTHL.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesynprare wu3ydenus uHGOPMATHKH Ha YpOBHE CpeaHero obmero oOpa3oBaHUs Yy

oOyuJaromerocss 0yayt c(hopMHUPOBAHBI METAIIPEAMETHBIC PE3YJIbTATHI.
IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelcTBUS
bazoevie 1ocuueckue 0eucmeusl.:

CaMOCTOSITEIILHO (JOPMYITUPOBATEH U aKTyaTM3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;
yCTaHABIMBATh CYIIECTBEHHBI MpPHU3HAK WM OCHOBAHMS JUIS CpaBHEHHUA, KiIaccUUKAIUU U
000011IeHHS;

ONpEACIIATh 1NN IeITeIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU UX JTOCTUKEHUS;

BBISIBJIITH 3aKOHOMEPHOCTH U TPOTUBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSIX;

pa3pabaTeiBaTh IJIaH peHIeHHs] MpoOJIeMbl ¢ Y4ETOM aHaiuM3a HMEIOMIMXCS MaTepUaIbHBIX H
HEMaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OL[EHUBATh COOTBETCTBUE PE3YJIbTATOB LEJISAM, OLEHUBATH
PHUCKH TIOCTIEACTBUMN JCATEIBHOCTH;

KOOPJMHHUPOBATH U BBIMOIHATH pa0OTy B YCIOBUAX PEAbHOTO, BUPTYATbHOI'O 1 KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

bazosvle uccieoosamenbekue 0eucmeus.:

BJIa/IETh HaBBIKAMHU Y4e€OHO-HUCCIIEeI0BATENIbCKON U MTPOEKTHOM JESITeTbHOCTH, HaBBIKAMH Pa3peIleHHs
npobaeM, CHoCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEIPHOMY TIOMCKY METOJIOB pEHICHHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJOB MTO3HAHUS;

OCYIICCTBJIATL pPa3JINYHbIC BUAbI ACATCIbHOCTHU 110 MOJYUCHUIO HOBOI'O 3HAHUS, €TO UHTCPIPETAlIUHU,
npeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IMYHBIX YYeOHBIX CUTYalUsiX, B TOM YHCIIe TIPU CO3TaHHUU
y‘~I€6HI)IX " COLIMAJIBHBIX IMPOCKTOB,

dbopMUPOBATh HAYYHBIN THUIT MBIIIJICHUS, BIaJIeTh HAYYHOU TEPMHHOJIOTHEH, KITFOUEBBIMU OHATUSIMU
1 METOJIaMU;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 3a7aud B 0Opa30BaTEIbHON NEATEIHHOCTH U JKU3HEHHBIX
CUTyalusIX;

BBISIBJISITh TIPUUMHHO-CJICAICTBEHHBIE CBS3M W aKTyaJH3WpOBaTh 3ajady, BBIIBHTaTh TUNOTE3Yy €€
PEIICHUA, HAXOAUTh apryMCHTBI AJId A0Ka3aTeJIbCTBa CBOUX WBep)K)IeHHfI, 3aaaBaTh MapaMETpbl U
KPUTEPUU PELICHHUS;

AHAIIM3UPOBATE IIOJIYYCHHBIC B XOA€ PCHICHUA 3adadyu pe3yJbTaTbl, KPUTHUYCCKU OLNCHUBATH HX
JIOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh  IIEJICHANPABICHHBIA TMMOWCK TEPEeHOca CpPeACTB U  CIHOCOOOB  JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

YMETh MePEHOCUTH 3HAHUS B TIO3HABATEILHYIO M MPAKTUYECKYIO 00JIACTH )KU3HEACATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX NMPEIMETHBIX 00JIaCTeiH;

BbIIBUT'aTb HOBBIC HJCH, MPCAJIAraTb OPHUIMHAJIBHBIC MOAXOAbI W PCIICHHA, CTABUTH HpOGHCMBI n
3aJ1auu, OITYyCKAIOIINE allbTePHATHBHBIC PEIICHHUS.
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paboma ¢ ungopmayueli:

BJIAJCTh HABBIKAMM IOJY4E€HUS HHQPOpPMALMM U3 HCTOYHMKOB pa3HBIX THUIIOB, CaMOCTOSITEIbHO
OCYILECTBIISATh MOMCK, aHAJIU3, CUCTEMATU3AIUI0 U WHTEPIPETAIMI0O HHPOPMALIUU PA3IHYHBIX BUIOB
U GOpM IIpeCTABICHMS;

CO3/1aBaTh TEKCThl B pAa3MYHBIX (opMmarax C yd€TOM Ha3zHaueHHs HHGOpMAIMM U IIETEBOU
ayJUTOpPUH, BBIOUpAst ONTUMANIbHYIO (POPMY MpEICTaBIECHUS U BU3YyallU3alluy;

OLIEHUBATh JIOCTOBEPHOCTH, JETUTUMHOCTh WH(pOpPMALKH, €€ COOTBETCTBUE MPABOBBIM U MOPAIHHO-
TUYECKMM HOPMaM;

UCTIOJIb30BaTh CpeACTBa WH(MOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTUH B pPELICHUU
KOTHUTHBHBIX, KOMMYHMKAaTHBHBIX M OpPraHM3allUOHHBIX 3a7ad C COOJIOACHHEM TpeOOoBaHUN
SPrOHOMUKHU, TEXHUKH 0€30MacHOCTH, THTUEHBI, PECypCcoCcOepeKeHNs, TPABOBBIX U 3TUYECKUX HOPM,
HOPM HH(}OPMAIIMOHHOM 0€30MacCHOCTH;

BJIAJCTh HAaBBIKAMHU pACIO3HABAHMSA M 3allUTHl HWHpOpManuu, WHPOPMALMOHHON Oe30macHOCTH
JUYHOCTH.

KoMMyHuKAaTHBHBIE YHHBePCAJIbHbIE YUeOHbIE TelCTBHUS
obwenue:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BCeX c(hepax >KU3HU;

pacrio3HaBaTh HeBepOajbHbIE CpEeACTBAa OOIEHUS, IMOHMMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAIM U CMATYATh KOH(DIMKTHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMHU OOLICHMS M B3aUMOJICHCTBUSA, apryMEHTUPOBAHHO BECTH JMAJIOT,
YMETh CMST4aTh KOH(PIUKTHBIC CUTYallNH;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOKO TOUYKY 3PEHUs C UCIIOIb30BAHUEM S3BIKOBBIX CPEACTB.

COBMECHAS 0esiMeNbHOCb.!

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAIbHON pabOTHI;

BbIOMpATh TEMATUKY U METO/bl COBMECTHBIX ACHCTBHI C yUETOM OOIIMX UHTEPECOB U BO3ZMOXKHOCTEH
KQ)KJIOTO WIEHA KOJUIEKTUBA,

IPUHUMATH 1I€JIM COBMECTHOH JEsTEeNbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JIEHCTBUS MO UX
JOCTHKEHHUIO: COCTABJIATh IUIAH JEHCTBHI, pacHpeneisaTb POIM C y4ETOM MHEHMM Y4YaCTHMKOB,
00CyXJaTh pe3yibTaThl COBMECTHOM paboTHI;

OLIEHMBATh Ka4yeCTBO CBOEr0 BKJAJa M KaXJOT0 yYacTHMKA KOMaHIbl B OOIIMI pe3ynabTar Io
pa3paboTaHHBIM KPUTEPUSIM;

npeJylaraTb HOBBIE MPOEKTHI, OLIEHUBATh UAEH C MO3UIIMH HOBU3HBI, OPUTMHAIIBHOCTH, PAKTUYECKON
3HAUYUMOCTH;

OCYILIECTBIIATh TO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B PA3JMYHBIX CHUTyalUsX, NPOSBIATH
TBOPYECTBO U BOOOpakeHHE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHBIC YHHBepCaJIbHbIC y4eOHbIC 1eiCTBHUA
CamMoopanu3ayus.

CaMOCTOSITENIFHO OCYLIECTBIATh IO3HABATENbHYIO JEATENIHOCTh, BBISBIATH MPOOJIEMBI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4K B 00pa30BaTENbHOMN AESITEIbHOCTU U )KU3HEHHBIX CUTYaIUsX;
CaMOCTOSITENIFHO COCTAaBJIATh IUIAH peIIeHUs MpoOJieMbl C YY4ETOM HUMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacmupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHI;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CHOcoOCTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO IIHMPOKOH APYIUIMM B pa3HbIX 00NACTAX 3HAHMIA,
MOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CAMOKOHmMPOJlb:

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE
PE3yJIbTAaTOB LIEISAM;

BJIa/IeTh HaBbIKAMHM I103HABATEIbHOW pedieKcHd KaK OCO3HAHMS COBEpPLIAEMbIX JIEHCTBUU H
MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTaTOB M OCHOBaHMM, UCIOIB30BATh MPUEMBI pe(IeKCU IS
OLICHKH CUTYyalllH, BHIOOpA BEPHOTO PEILICHUS;
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OIICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHHUS 110 UX CHIXKCHHIO;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB IEATEIbHOCTH.

APpUHAMUA ce6s U Opy2ux:

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJIbTATOB EATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKY;

pa3BUBaTh CIIOCOOHOCTH OHUMATh MUD C TO3UIIUH JIPYTOTO YEIIOBEKa.

INPEJAMETHBIE PE3YJIBTATDBI

B nporuecce u3ydenus: kypca HHPOPMATUKU YIaIyOJnE€HHOTO ypoBHA 6 10 Knacce o0y4yaromuMucs

OyIyT JOCTUTHYTHI CIEIYIOIINE TPEIMETHBIEC PE3YIbTaThI:

BJIAJICHUE TPEICTABICHUSMH O POJM HMH(OpPMAIMM M CBS3aHHBIX C HEH NPOIECCOB B MIPUPOJE,
TEXHUKE M OOIIEeCTBE, MOHATUAMHU «HMH(pOpMaAIUL», «MHOOPMAILMOHHBIA IPOLECC», «CUCTEMAy,
«KOMIIOHEHTBl ~CHCTEMBI», «CHCTEeMHBIH 3(dexr», «uHPOpMalMOHHAS CHCTEMa», «CUCTEMa
yIIpaBJICHUS»;

BJIAJICHNE METOAaMH NOWCKa WHpopManuu B ceTu VHTEepHET, yMEHHE KPUTHYECKH OIICHHBATh
UH(pOpMaLKIO, TOTY4YeHHYIO U3 cetu MHTepHeT;

YMEHHUE XapaKTepu30BaTh OOJBIINE IaHHBIC, NMPUBOAWTH MPUMEPHI MCTOUYHUKOB WX TOIYYCHUS U
HalpaBJIEHUs] HUCIOJIb30BAaHUS, YMEHHE KJIACCU(PHUIMPOBATh OCHOBHBIC 3aJjaud aHalu3a JaHHBIX
(mporHo3upoBaHue,  KiaccuuKamms, — KiIacTepH3alus, aHAIW3  OTKJIOHEHWi), IOHUMATh
II0CJIEI0BATEIbHOCTD PEILICHHs 3a/1a4 aHajIu3a JaHHbIX: cOOp NEPBUYHBIX JAHHBIX, OYMCTKA U OLIEHKA
Ka4yecTBa JaHHBIX, BBHIOOp W/MIM TOCTPOCHHE MOJENH, NMPEeoOpa3oBaHHE JAHHBIX, BH3YyaIH3alUs
JTAHHBIX, MHTEPIIPETaL|sl Pe3yIbTaToB;

NOHMMaHHE OCHOBHBIX NMPHHIIMIIOB YCTPONCTBA M (DYHKIIMOHHUPOBAHUSI COBPEMEHHBIX CTAllMOHAPHBIX
U MOOMJIBHBIX KOMIIbIOTEPOB, TEHICHLIUH pa3BUTUSI KOMIIBIOTEPHBIX TEXHOJIOTUH;

BJIaJICHHE HABBIKAMH PaOOTHI C OMEpAIOHHBIMH CHCTEMaMH, OCHOBHBIMH BHJIAMH IIPOTPAMMHOTO
o0ecrieyeHus JJ1s pelleHus y4eOHbIX 3a/1a4 [0 BEIOPaHHOM clienuanu3aiii;

HAJIMYME TPEJCTABICHIUH O KOMITBIOTEPHBIX CETSIX W MX POJH B COBPEMEHHOM MHpeE, 0 0a30BBIX
OPUHIUIAX OpPraHM3alud W (YHKIMOHUPOBAHMS KOMIIBIOTEPHBIX ceTeil, 00 oOmMX NpHUHLIKIaX
pa3paboTKu U (PYHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHU;

NOHUMaHWe yrpo3 HHPOPMALMOHHON O€30MacHOCTH, MCIIOIb30BaHME METOJAOB U CPEJACTB
IPOTHBOACHUCTBUS 3TUM Yrpo3aM, COOII0ZIeHne Mep 0€30IacHOCTH, MPEIOTBPAINAIONINX HE3aKOHHOE
pacrpoCcTpaHEeHHE MEePCOHAJbHBIX [aHHBIX, COOJIOJeHHE TpeOOBaHUI TEXHMKHM O€30MacCHOCTH H
TUTUEHBI TIpH paboTe C KOMITBIOTEpaMH M JPYTUMH KOMITOHEHTaMH IU(PPOBOTO OKPYKEHHUS,
IOHUMaHME NPABOBBIX OCHOB MCIIOJIB30BaHMsS KOMITBIOTEPHBIX Mporpamm, 0a3 JaHHBIX U pabOThHl B
cetu MHTEpHET;

[OHUMaHWE OCHOBHBIX MPHUHIUIOB JUCKPETU3ALMM PA3TUYHBIX BHUJOB HMH(OpMAIUM, yMEHHE
orpeneNniaTh NHPOPMAIMOHHBIN 00bEM TEKCTOBBIX, TPAUUECKUX U 3BYKOBBIX JaHHBIX NPU 33JaHHBIX
napameTpax JUCKpeTH3alMH, YMEHUE ONPEeIIATh CPEAHIOI CKOPOCTh Nepeayn IaHHBIX, OLIEHUBATh
U3MEHEHHE BpPEMEHH Iepeadyd TMpH W3MEHEHWH WHPOPMAIMOHHOTO 00bEéMa JaHHBIX U
XapaKTePUCTHK KaHaja CBA3H;

YMEHHUE HCIOJh30BATh NMPHU PEIICHHH 3a/a4 CBOWCTBA MO3WIIMOHHON 3allUCH YHCEN, ajJrOpuTMa
IOCTPOCHMS 3alMCH YHUCIa B TO3UIUOHHONW CHUCTEME CYHMCICHHMS C 3aJaHHbIM OCHOBAaHUEM U
MIOCTPOCHHS YHCTIa TI0 CTPOKE, COJEPIKAIIEH 3aIUCh ATOTO YMCIa B TO3UIIMOHHON CUCTEME CUHCIICHUS
C 3a/IaHHBIM OCHOBAaHUEM, YMEHHUE BBIIOIHATH apr(pMeTHUECKHE ONepalliy B MO3UIIMOHHBIX CHCTEMaX
CUHCIICHUS;

YMEHHUE BBINOIHATH MPeoO0pa3oBaHMsl JOTMYECKUX BBIPAKEHHM, HCIIONB3Ys 3aKOHBI alreOphl JIOTHKH,
YMEHHUE CTPOUTH JIOTMYECKOE BBIPAXKCHHE B JNU3BIOHKTUBHOW M KOHBIOHKTMBHON HOPMAaJIbHBIX
dopmax 1o 3amaHHOW TaOMUIle MCTUHHOCTH, MCCIENOBaTh 00JacTh HWCTHHHOCTH BBICKA3bIBAHUS,
COJIEpPKALIETO IEPEMEHHBIE, peIllaTh HECI0XKHbIE JJOTMUECKHE YPAaBHEHHSI U CUCTEMbl ypaBHEHUH;
NOHMMaHHue 0a30BBIX AJTOPUTMOB OOPAOOTKH YMCIOBOM M TEKCTOBOW MH(OpMaIiy (3ammch 4ucen B
NO3ULIMOHHOM CHCTEME CYMCJIECHHUs, HAaXO0XJICHHE BCEX IPOCTBIX 4YHCEN B 3aJaHHOM [Hala3oHe,
00paboTKa MHOTOPA3PSAIHBIX MENbIX YHCEN, aHaJIN3 CHUMBOJIBHBIX CTPOK W JAPYIHX), alrOPUTMOB
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MIOMCKAa M COPTUPOBKH, YMEHUE ONPEACNATh CI0KHOCTh M3y4aeMbIX B Kypce 0a30BBIX alITrOPHUTMOB
(cyMMHpOBaHHE 3JEMEHTOB MacCHBa, COPTHPOBKA MAacCHBa, NEPEeOOPHBIE aITOPUTMBI, JBOMYHBIN
IIOMCK) U NPUBOJUTH NPUMEPHI HECKOJIBKHUX AJITOPUTMOB Pa3HOM CIOKHOCTU JI PELIEHUS OJHOU
3ajiauy;
BJIaJICHUC YHUBEPCAIBHBIM S3bIKOM MPOrpaMMHpOBaHus Beicokoro yposHs (Python, Java, C++, C#),
IpPEACTAaBICHUAMU O 0a30BbIX THIAX JAHHBIX W CTPYKTypax JaHHbIX, YMEHHE HCIO0JIb30BATh
OCHOBHBIE YIIPaBJISIOIINE KOHCTPYKIUU, YMEHHUE OCYILECTBIIATh aHAIN3 IIPEII0KEHHON IIPOrpaMMBbl:
OIpeNieNIATh pe3yabTaThl paboThl IPOrpaMMbl IIPU 33JaHHBIX UCXOAHBIX NaHHBIX, ONPEAEIATh, IPU
KAaKMX MCXOJHBIX JaHHBIX BO3MOYXKHO IIOJYyYEHHE YKa3aHHBIX pE3yJIbTaTOB, BBISIBISATH JAHHBIC,
KOTOpbIE MOT'YT IPUBECTH K OIIMOKEe B paboTe IporpaMmsbl, (pOpMyJIHpOBaTh HPEIJIOKEHHS I10
YIY4LIEHUIO IPOrPaMMHOI0 KOJa;
YMEHHUE CO3/1aBaTh CTPYKTYPUPOBAHHbIE TEKCTOBBIE JOKYMEHTB! U JEMOHCTPALMOHHBIE MaTepHUallbl C
UCTIOJIb30BaHUEM BO3MOKHOCTEH COBPEMEHHBIX MTPOTPAMMHBIX CPEICTB M 00JIAYHBIX CEPBUCOB;
YMEHHUE HCIOJb30BaTh JIEKTPOHHbIE TaOJIMLbI Ui aHAIM3a, MPEACTaBICHUs U 00pabOTKU IaHHBIX
(BKJIFOYAsi BBIYMCIICEHHUE CYMMBI, CpPEIHEro apu(METHYECKOro, HaWOONBIIETO W HAUMEHBIIETro
3HaYeHUH, pelIeHne ypaBHEHUH, BHIOOP ONTHUMAILHOIO PELIeHMs, M0J00p JUHUM TPEH[Ja, pelieHHe
3a/1a4 MPOTHO3UPOBAHUA).

B mponecce nzydenus kypca MHQOpMAaTUKU yriiyOJaEHHOTO ypoBHA 6 11 knacce o0ydaromuMucs

OyIyT TOCTUTHYTHI CIIEIYIOLTUE TPEIMETHBIC PE3YJIbTATHI:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KOJIbI, JOMYCKAIOIINE OJHO3HAYHOE JCKOAMPOBAHUE COOOIICHUIA
(mpeduKCHBIE KOJbI), WCIIONB30BaTh IMPOCTEHIINE KOIBI, KOTOPHIE IO3BOJSIOT OOHAPYXHBATh WU
UCTIPABJIATh OINMOKW TIpU Tepefaye JaHHBIX, CTPOUTh KOJ, OOECIICYMBAIOIINN HAMMEHBIIYIO
BO3MOKHYIO CPEIHIOI0 JJIMHY COOOIIEHUS MPU M3BECTHOM YaCTOTE CHUMBOJIOB, MOSCHSTH MPUHIIUIIBI
paboThI MPOCTHIX ATTOPUTMOB CIKATHS JJAHHBIX;

YMCHHE peIlaTh AITOPUTMHYCCKHE 3aJa4d, CBS3aHHBIE C aHAIM30M TpadoB (3a1a4Ml IMOCTPOCHHS
ONTUMAJBFHOTO MYTH MEXAY BeplIMHaMH Tpada, OnpeaesieHrs KOINYeCTBa Pa3InYHbIX MyTeH MexXay
BEPIIMHAMHU OPUEHTHUPOBAHHOTO AIMKINIECKOTro rpada), yMEeHHe UCIIOIh30BaTh JIEPEBhS MPU aHAIIA3E
U TIOCTPOEHUHM KOJOB W JJIsl MpeACTaBIeHUS apu(METHUYECKHX BBIPAKECHHM, MPU PEUICHUH 3a]1a4
MOMCKa U COPTHUPOBKU, YMEHHE CTPOUTH JIEPEBO UIPHI MO 33JaHHOMY aJITOPUTMY, pa3padaThiBaTh U
000CHOBBIBATh BBIUTPHIIIHYIO CTPATETHIO UTPHI;

YMCHUC p33pa6aTI)IBaTB H pCain30BbIBATHL B BHAC IMPOrpamm 0a30BbIE AJIrOPUTMBI, YMCHHC
UCIIONIb30BaTh B MporpamMmax JaHHbIE Pa3IWYHBIX THUIIOB C YYETOM OTpaHWYCHHM Ha JMAma3oH UX
BO3MOXKHBIX 3HAUEHUH, MPUMEHATh IMPH PELIEHUHM 3a7ad CTPYKTYpbl JAHHBIX (CHUCKH, CIOBapH,
CTEKH, OUepeid, JepeBbsi), UCIOJBb30BaTh 0A30BbI€ OMEpAIMH CO CTPYKTYpaMU JTaHHBIX, TPUMEHATH
CTaHAAPTHBIC U COOCTBEHHEIE noarnporpaMmal  J1JI O6pa6OTKI/I YUCJIOBBIX JAaHHBIX WU CHUMBOJIBHBIX
CTPOK, WCMOJb30BaTh MpH  pa3paboTke mporpamMm  OUOTMOTEKH  MOANPOTpPaMM, 3HATh
(GyHKIIMOHAJIbHBIE BO3MOXXHOCTHM HWHCTPYMEHTAJIBHBIX CPEICTB CpeAbl pa3pabOTKH, YyMEHHe
UCIIONIE30BATh CPEJICTBA OTIAJIKH MPOrpaMM B CpeJie TPOrpaMMUPOBAHUS, YMEHUE JTOKYMEHTHPOBAThH
[IPOrPaMMBI;

YMEHHE CO37]aBaTh BEO-CTPAHMUIIBI;

BJIa/ICHUE OCHOBHBIMU CBEJCHUSAMH O 0a3ax NaHHBIX, UX CTPYKTYpE, CpEACTBaX CO3JaHUs U paboThI ¢
HUMH, YMEHHUE HCIOIb30BaTh TAONIMUYHBIC (PETSIUOHHBIE) 0a3bl JNaHHBIX (COCTAaBISITH 3alpOCHl B
0a3ax TaHHBIX, BBIIOJIHATH COPTUPOBKY U MIOUCK 3amuceil B 0a3e TaHHBIX, HAOIHATH pa3paboTaHHYIO
0a3y TaHHBIX) U CIIPABOYHBIEC CHCTEMBI;

YMEHHUE UCTIOIb30BaTh KOMITBIOTEPHO-MaTeMaTHUECKUE MOICITH ISl aHAJIN3a OOBEKTOB U IPOIIECCOB:
dbopMynupoBaTh IeNb MOACTUPOBAHUSA, BBIIOJIHATH aHAJIU3 PE3yNbTATOB, MOTYYEHHBIX B XOJE
MOJICIIUPOBAHMSI, OIICHUBATh COOTBETCTBHE MOJEIH MOJCIUPYEMOMY OOBEKTY WM TPOIECCy,
MMPEACTaBJIATH PC3YJIbTAThI MOACIIUPOBAHUA B HATITIAAHOM BU/JC,

YMEHHUE OPraHW30BHIBATh JMYHOEC MHPOPMAIMOHHOE MPOCTPAHCTBO C WCIIOIB30BAHUEM Pa3IMYHBIX
cpeAcTB HU(POBBIX TEXHOJOTHH, MOHUMAaHHE BO3MOKHOCTEH IIU(PPOBBIX CEPBUCOB T'OCYIapCTBEHHBIX
ycIIyr, THGPOBBIX 00pa30BaTEIbHBIX CEPBUCOB;

MMOHUMAHNEC OCHOBHBIX ITPUHIIUIIOB pa60TBI, BO3MOXKHOCTEN U OrpaHU4YCHUs ITPUMCHCHU TEXHOJIOTUH
HCKYCCTBEHHOTO MHTEJUICKTA B PA3JIMYHBIX O0JACTSAX, HAJTHMUYUE TPEACTABICHUN O Kpyre perraeMbix
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3a7a4 MaIIMHHOTO OOyuYeHMsi (paclio3HaBaHUs, KIACCH(DUKAMM M TPOTHO3MPOBAHMS) HAUYUC
IpEICTaBICHUHT 00  WCIONBb30BAaHWM  HMH(POPMALMOHHBIX  TEXHOJOTMA B Pa3iIMYHBIX
npodeccuoHaIbHBIX cepax.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Konu4yecTBo yacos
Ne n/m HaumeHoBaHue pa3iesioB M TeM Kontpombbie  TIpakTdeckue JaekTpoHHbIe (HU(pPOBbHIE)
NPOrpaMmbl Bcero paGoTbHI paBoTHI o0pa3oBaTe/ibHbIe pecypchl
Pa3nea 1. lu¢gpoBasi rpaMOTHOCTH
11 KommnbroTep - yHuBepcanbHOE YCTPOHCTBO 5
00pabOTKHU TaHHBIX
1.2 [Tporpammuoe obecnieueHune 6
1.3 KomMmnbrotepHsie ceTu S)
1.4 WNudopmannonnas 6€30macHOCTb 7 2
Hroro no pazgeny 24
Pa3nes 2. TeopeTrnueckue 0CHOBbI HH(POPMATHKH
2.1 [Ipencrasnenue nHGOPMAITIU B KOMITBIOTEPE 19 2
2.2 OcHoBBI anreOpbl JOTUKU 14 1
2.3 KommnbrorepHas apudmerrka 7 1
Uroro no pazueny 40
Pa3zngea 3. AnropuTt™MbI 1 NIPOrpaMMHUPOBAHUE
3.1 BBeneHune B nporpaMMupoBaHue 16 0.5
3.2 BcnomoraTenbHbIe anropuTMbl 8 2
3.3 YucaeHHbIE METOIBI 5 3
3.4 Anroput™Mbl 00pabOTKH CUMBOJIBHBIX JAHHBIX 5 1
3.5 Anroput™bl 00pab0OTKH MacCCHBOB 10 3.5
Hroro no pazneny 44
Pa3nen 4. UndopmaumoHHbIe TEXHOJIOTUH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHamu3 JaHHBIX 8 3
Hroro no paszneny 14
Pe3epBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 21.5




11 KUIIACC

HaunmenoBaHmue pa3xaesioB U TEM

KoaunuyecTBO 4acoB

DJIeKTpOHHbIe (LM (ppoBbIE)

Nen/n NMPOrpaMMblI Bcero Kontpoanurie | Ipakrudeckue o0pa3oBaTebHbIE PecypChl
padoThI padoThI

Pa3znea 1. Teoperuueckue 0CHOBbI HH(POPMATHKH

1.1 Nudopmanus u uHGOPMAITMOHHBIE MTPOIECCHI 10 2.5

1.2 MonenupoBaHue 8 2

Hroro mo pazneny 18

Pa3nes 2. AlIropuT™MBI M IPOrpaMMHUPOBAHHE

2.1 DEMEHTHI TEOPUH AJITOPUTMOB 6 1

2.2 AJTOpPUTMBI U CTPYKTYPBI TaHHBIX 28 10

23 Qoo e apremponor s

Hroro mo pazmeny 50

Pa3nen 3. UnopmanmoHHbIe TEXHOJIOTUHN

31 KommnbsrorepHo-maremarndeckoe 8 2
MO/ICJIMPOBAHUE

3.2 basbl qanHbIX 10 4

3.3 Be0-caiitbl 14 4

3.4 Kommnbrotepras rpaduka 8 3.5

3.5 3D-MonenpoBanue 8 3

Hroro mo pazueny 48

PesepBHOE Bpems 20

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5
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ITPOBEPAEMBIE HA EI'S 110 HTHOOPMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHMSA OCHOBHOMU OBPA30OBATEJIBHOU ITPOI'PAMMBbI CPEJHEI'O OBILIEI'O

OBPA3OBAHUA

Kona
NpoBepsIeMoro
TpedoBaHUs

1.

11

1.2
1.3

14

1.5

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUSI OCHOBHOI
00pa3oBaTeJIbLHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus

3namo (nonumams)

[TorrMaHre OCHOBHBIX MPUHIIUIIOB YCTPOMCTBA U (PYHKIIMOHUPOBAHUS COBPEMEHHBIX
CTAIlMOHAPHBIX U MOOWJIBHBIX KOMITBIOTEPOB; TCHICHIIMA Pa3BUTHS KOMITBIOTEPHBIX
TEXHOJIOTHI; BJIaJICHUE HaBbIKAMU pabOThl C ONEPALMOHHBIMU CHUCTEMAMU H
OCHOBHBIMH BHJIaMH TPOTPaMMHOT0 00€CIeueHUs JJIA PEIIeHUs y4eOHBIX 3a1ad 1o
BBIOPAHHOU ClielUATU3allI

Hanuuue npencraBieHnii o 6a30BbIX IPUHIMUIIAX OpraHU3alyui U QyHKIMOHUPOBAHUS
KOMITBIOTEPHBIX CETEN

[ToHnMaHre OCHOBHBIX MPUHIIUIIOB AUCKPETH3AINHN PA3IMYHBIX BHIOB UH(OpMAIIHH

[Tonnmanue 0a30BBIX AJTOPUTMOB OOPaOOTKM YHCIOBOW M TEKCTOBOW HH(OpMAIiu
(3amuch 4yMcen B TO3UIMOHHON CHCTEME CUHUCIEHMs, EIMMOCTh ILIENBbIX YHCEe;
HAXOXJEHHE BCEX MPOCTBIX YHCE B 33/JlaHHOM JHama3oHe; 00paboTka
MHOTOPa3psAIHBIX LEJbIX YHCENl; aHAJIH3 CUMBOJIBHBIX CTPOK U JIPYTHX), alTOPUTMOB
IIOMCKA U COPTUPOBKHU

3HaHue (QYHKIMOHATBHBIC BO3MOXXHOCTH WHCTPYMEHTAIBHBIX CPEICTB  CPEIbI
pa3paboTKu

1.6

1.7

1.8

BnageHue OCHOBHBIMH CBEICHHSIMH O 0a3zax JaHHBIX, UX CTPYKTYpe, CpeICTBax
CO37aHus U paboThl C HUMU

IlonnMaHue BO3MOYKHOCTEM M  OIPAaHMYEHUN TEXHOJOTHH  HCKYCCTBEHHOIO
UHTEJUIEKTa B PA3JIMYHBIX 00JACTSX; HaJIM4yMe NpEeACTaBICHUN 00 HUCIOJIb30BaHUU
MH(OPMALIMOHHBIX TEXHOJIOTHI B pa3IM4HbIX MPO(decCHOHANBHBIX chepax

Bilagenue TeopeTHYecKUM anmnaparoM, MO3BOJISIOIIMM OCYIIECTBIIATh IIPEACTABICHUE
33IaHHOTO HATYpPaJbHOI'O YHCIA B PA3JIMYHBIX CHCTEMAaX CYMCIICHHsS; BBIITOJIHSATH
npeoOpa3oBaHUsl JIOTUYECKUX BBIPAKEHHH, HCMONb3Yys 3aKOHBI alreOpbl JIOTUKH;
OTNpeAeNATh KpaTyallliuii MyTh BO B3BELICHHOM rpade M KOJIMYECTBO IMyTeH MEXKIY
BEPILIMHAMU OPHUEHTUPOBAHHOTO ALMKIMYECKOTro rpada

Ymemo

2.1

YMeHue HChonb30BaTh KOMITBIOTEPHO-MaTEeMaTHUECKUe MOJENH Ui aHaiu3a
00BEKTOB U TPOIECCOB: (GOPMYITUPOBATH 11€Th MOJICIUPOBAHMS, BBITIOJHITH aHAIN3
pe3yNbTaTOB, IMOJYYCHHBIX B XOJI€ MOJEIMPOBAHUS; OIICHUBATh aJEKBAaTHOCTD
MOJIEIA  MOJIETUPYEMOMY OOBEKTY WM TIPOLECCY; TMPEICTABIATh PE3yIbTAThI
MOJICTTMPOBAHUS B HATJISITHOM BUE

2.2

YMenue kinaccupuIMpoBaTh OCHOBHBIE 3a7]aud aHAIM3a JAHHBIX (MPOTHO3UPOBAHUE,
KJ1acCU(pUKanus, KJIaCTepHU3aIus, aHaIM3 OTKJIOHCHHH ), MOHUMATh
MOCIIE0OBATEIHPHOCTh PEIICHUs 3a/lad aHalli3a JAHHBIX: COOp MEPBHYHBIX TaHHBIX,
OYMCTKAa ¥ OIIEHKa Ka4decTBa JaHHBIX, BHIOOP M (MJIM) TOCTPOEHUE MOJICTH,
npeoOpa3oBaHre JAHHBIX, BU3YAIU3AIHsl TaHHBIX, HHTEPIPETAIUs pe3yIbTaToOB

2.3

YMeHue onpeaensaTb HHPOPMALMOHHBIA OOBEM TEKCTOBBIX, TpapHUUEcCKuX H
3BYKOBBIX JAHHBIX IIPH 33[JaHHBIX [1apaMeTpax JUCKPETH3ALUH. Y MEHUE ONPENCIIATh
CPEIHIOI0 CKOpPOCTh IE€pefaud JaHHBIX, OLIEHWBAaTh W3MEHEHHE BPEMEHHU Iepeaadu
pY U3MEHEHUU HH()OPMAITMOHHOTO 00bEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

2.4

YMeHue CTpoUuTh KOJI, 00eCIIeUnBAIONINI HAUMEHBITYIO BO3MOXHYIO CPEIHIO0 IITHHY
COOOLIEHNs IPU U3BECTHOM YacTOTe CUMBOJIOB

2.5

YMeHue ucnoiab30BaTh NPU PEUICHUH 3a/1ad CBOMCTBA MO3UIMOHHOW 3alKMCH YUCEI,
aJII‘OpI/ITMBI HOCTpOGHI/ISI 3aIllIMCU 4Yucjia B HO3PILIPIOHHOI>1 CUCTCMC CYUHUCIICHHUA C
3aJITaHHBIM OCHOBaHUEM W TOCTPOEHHUS YHUCIA MO CTPOKE, COAEPIKAIIEH 3aIUCh ATOTO




qyucila B HOSHHHOHHOP'I CUCTEME CYMCIICHHA C 3aJJaHHBIM OCHOBAaHUCM, YMCHHC
BBITIOJIHATH apI/I(I)MeTI/I‘-IeCKI/IC Ornecpanru B MO3UIIHUOHHBIX CUCTCMAX CHHUCIICHHUA

2.6

YMeHue CTpPOHUTH JIOTHYECKOE BBIPAKEHUE B JU3BIOHKTUBHOW M KOHBIOHKTHUBHOMU
HOPMaJIbHBIX (popMax Mo 3aJaHHON TaOJUIle MCTHHHOCTH, HCCIEAOBAaTh 00JIACTh
WCTUHHOCTH BBICKA3bIBAHMS, COAEPKAIIETO MEPEMEHHBIC, pEIIaTh HECIOKHbBIC
JIOTUYECKUE YPAaBHEHUS

2.7

2.8

2.9

VMeHHe peniath aarOpUTMUYECKHE 33Ja4uM, CBSI3aHHbIC C aHAIN30M rpadoB (3amauu
NOCTPOCHHUS ONTUMAJIBHOTO TIYTH MEXIy BeplIMHaMH rpada, OnpeaeiaeHHs
KOJIMYECTBA  PA3IMYHBIX  MyTeH  MEKAY  BEpIIMHAMH  OPHUEHTHPOBAHHOI'O
aIUKINIecKoro rpaga)

VMeHHe HCMOJb30BaTh JEPEeBbs MpPU AaHAIM3e W TMOCTPOCHUH KOJOB U IS
NpEICTaBICHNUS apU(PMETHUYECKUX BBIPAKCHUN, TPU PEHICHWH 33734 TOUCKA H
COPTUPOBKH, YMEHHE CTPOMTH JIEPEBO HUIPbl 1O 3aJaHHOMY aJIrOPHUTMY;
pa3pabarbIBaTh 1 0OOCHOBBIBATH BHIUTPHILIHYIO CTPATETUIO UTPhI

YMmenue AHAIIM3UPOBATL aAJITOPUTMBL C HCIIOJB30BAHUCM Ta6JII/ILI TPaCCUPOBKH,
OIIpCACIIATH 0e3 HCIoIL30BaHuUsA KOMIIBIOTCPA PE3YJIbTAThI BBIIIOJIHCHUSA HECJIOKHBIX
nporpamMM, BKIIOYAIOMIUWX HOHKJIbI, BCTBJICHUA MW IOANPOIpaMMBI, IIPU 3aJaHHBIX
HCXOOHBIX JaHHBIX

2.10

2.11

2.12

2.13

YMeHue omnpenensaTh CIO0KHOCTh H3Y4aeMbIX B Kypce 0a30BbIX aJITOPUTMOB
(cymMMUpOBaHUE 3JIEMEHTOB MaccHUBa, COPTUPOBKA MacCHUBa, IEPEOOPHbBIE AITOPUTMBI,
JBOMYHBIM TOWCK) W TMPHUBOJAUTH TMPUMEPHI HECKOJbKUX aJIrOpPUTMOB pPa3HOU
CJIOKHOCTH JJIsl pELLICHUsI OHOM 3a71auu

Brnanenue yHuBEpCanbHBIM SI3IKOM INPOrPaMMHpPOBaHHs Bbicokoro ypoBHs (ITackans,
Python, Java, C++, C#), npeacTaBicHUsIMH O 0a30BbIX THIAX JaHHBIX M CTPYKTypax
JAHHBIX; YMEHHE WCIOJIb30BaTh OCHOBHBIC YIPABISIONIME KOHCTPYKIHMH; YMEHHUE
OCYILIECTBIISTh aHAJIM3 MPEAJIOKEHHON MPOrpaMMbl: ONPEACTSATh Pe3yabTaThl PabOTHI
OpOrpaMMbl IPU 3aJaHHBIX MCXOAHBIX JAHHBIX; ONPEAENSATh, NMPH KAKUX HCXOTHBIX
JAHHBIX BO3MOJKHO IIOJIyYCHHME YKa3aHHBIX pPEe3yJbTaTOB; BBIABIATH JaHHbIE, KOTOPHIE
MOTYT HPUBECTH K omHMOKe B paboTe mporpammsl; (HOpMYIHPOBATH HPEIJIOKEHUS T10
yIY4IIEHUIO IPOrPaMMHOTO KOJia

YMeHue peanu30BbIBaTh Ha BHIOPAaHHOM Ui HM3YY€HMs S3bIKE HPOrpaMMHUPOBAHUS
Beicokoro ypoasi (ITackanb, Python, Java, C++, C#) TumoBbie anroputmbl 00pabOTKH
YHCeJ, YUCIOBBIX IOCIEAOBATEIbHOCTE M MAacCHUBOB: IPEJICTABICHUE YHCIAa B BHIEC
HabOpa MPOCTBHIX COMHOXKHTENCH; HAX0XKICHNE MAKCHMaIbHOW (MHUHUMAIHHON) UGPHI
HATypaJbHOTO YHCJIA, 3allMCAHHOTO B CHUCTEME CYHCICHHS C OCHOBaHHEM, He
npesbimatomumM 10; BeranciieHre 0000IMEHHBIX XapaKTEPUCTHK AJIEMEHTOB MacCHBa WITH
YHCIIOBOI MOCJIEAOBATENLHOCTH (CyMMBI, MPOM3BEICHUS CPEIHEr0 apH(METHYEcKoro,
MHHUMAJbHOTO ¥ MaKCHMaJbHOTO  3JIEMEHTOB,  KOJMYECTBa  DJIEMEHTOB,
yJIOBJIETBOPSIIONIMX 33JaHHOMY YCIIOBHIO); COPTHPOBKY 3JE€MEHTOB MAacCHBAa; YMEHHE
UCIIONIb30BaTh B MpOrpaMMax JaHHbIE Pa3IMYHBIX THIIOB C Y4€TOM OrpaHMYEHHH Ha
JMana3oH X BO3MOXKHBIX 3HAUCHUH, MPUMEHATh MPU PEIICHNH 33a7a4 CTPYKTYPhI JaHHBIX
(criMckH, cI0BapH, CTEKH, OUepea, AepeBbs); MPUMEHATh CTaHJAPTHBIE U COOCTBEHHBIE
HOANPOTPAMMBI ISl 00paOOTKH YHCIIOBBIX TAHHBIX H CHMBOJIBHBIX CTPOK; UCITOJIH30BAThH
npu pazpaboTke mporpamMm OHMOIMOTEKH MOANPOTrPaMM; YMEHHE HCIIOIb30BaTh CPEACTBA
OTJIaJIKK IPOTPaMM B CpeJie IPOrpaMMHUPOBAHUS

YMeHue HCIosib30BaTh 3JIEKTPOHHBIE TAOMWIBl AJI aHalu3a, MPEACTABICHUS H
00pabOTKM JaHHBIX (BKJIIOYAsh BBHIOOP ONTHUMAIbHOIO pEIIeHHUs, NoA00p JIMHUH
TPEHJa, pELIeHHue 3ajad IMPOrHO3UPOBAHMS); YMEHHE HCIOJIb30BaTh TAaOIUYHBIE
(pensimoHHBIe) 0a3bl JAHHBIX U CIIPABOYHbIE CUCTEMBI

2.14

YMeHne opraHu30BBIBATH JTUYHOE MH()OPMAIIIOHHOE MPOCTPAHCTBO C HCIIOIB30BAHUEM
Pa3IMYHBIX CPENCTB LU(PPOBBIX TEXHOJOTWH; TMOHMMAaHHE BO3MOXHOCTEH HH(POBBIX
CEPBHCOB rOCYAAPCTBEHHBIX YCIIYT, HU(POBBIX 00pa30BATENbHBIX CEPBHCOB
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INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110
NHO®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

[{udpoBasi rpaMOTHOCTH

11

OcHOBHBIE TCHICHIIMU Pa3BUTHsI KOMIIBIOTEPHBIX TEXHOJIOTUM. [TapasuienpHble BEIUNCICHHUS.
MHorormporneccopHbie CHcTeMbl. Pactipeienénnpie BBIMUCIUTEIbHBIE CUCTEMBI U 00paboTKa
00JIBIINX JAHHBIX

1.2

1.3

[IpyHIMIIBI TOCTPOCHMSI M allapaTHble KOMIIOHEHThI KOMIBIOTEpHbIX ceTeil. CeTeBbie
npotokosibl. Cetb WuTepHer. Anpecanust B cetu Murepner. Ilpotokonsr creka TCP/IP.
Cucrema nomeHHbIX UMEH. Paznenenue IP-ceTu Ha mo/iceTH ¢ MOMOIIBI0 MACOK MOJICETEH

QaiinoBast cucrema. [louck B ¢aitnoBoii cucreme. [IpuHIMIIBI pasMeNIeHUsT U UMEHOBAHUS
¢aiinoB B goaroBpeMeHHor namsath. [1labmons! i onrcanus rpynmn ¢aiios

14

1.5

CkopocTb nepeayu 1aHHbIX. 3aBUCUMOCTh BPEMEHH Tepeiauu OT HHPOPMAIIMOHHOTO 00bEMa
JIAHHBIX U XapaKTEPUCTUK KaHAJIA CBS3U

HIudpoBanne nanapix. CummerpuuHble W HecuMMeTpuuHble mudpel. Hudppsr mpocroit
3amensl. Lludp Le3aps. [udp Buwxkenepa. Anroputm mudpoanus RSA

1.6

2.1

Konpl, no3Bosstomuye oOHapyXUBaTh W HCIPABIATh OUIMOKM, BO3HUKAIOLIME MPU Hepeaaye
naHHbIX. Paccrosinue Xammunra. Koguposanue ¢ nosropenuem 0uton. Kojbl XaMMuHra
TeopeTnueckre 0OCHOBbI HHPOPMATHKU

JlBonuHoe KogupoBaHue. PaBHOMepHBIE M HEpaBHOMEpHbBIE KOZAblL. JlekogupoBaHue
COOOILIEHNH, 3allMCaHHBIX C TIOMOIIBbIO HEPAaBHOMEPHBIX KOJ0B. Ycnoue dano. Iloctpoenue
OJIHO3HAYHO JEKOJUPYEMBIX KOJIOB C IIOMOILBIO J€PEBA

2.2

2.3

Teopernueckne mOAXOABI K OLEHKE KOJWYecTBA HHGPOpManuu. EIWHUIBI H3MEPEHHS
KoJim4yecTBa MHPOpMauu. AJ(paBUTHBIA MOIXOA K OIEHKE KOJMYeCTBa MH(pOpMAIHMU. 3aKOH
aanutuBHOCTH HHpopMmaruu. Popmyna Xaptau. Wudopmanus u BepostHOCTh. Dopmyna
[Ilennona

Cucremsl cuncienus. PazBépHyTas 3anuch LEIbIX U JPOOHBIX YKCEN B MO3UIIMOHHON cucTeMe
cuncinenusi. CBoicTBa MO3MIIMOHHON 3amMCH YHUCHA: KOJWYECTBO HU(P B 3aluCH, MPHU3HAK
JETMMOCTH 4HCiIa HA OCHOBaHHE CHCTEMBbI CUMCIEHHs. AJITOPUTM IIEPEBOA LIEJIOr0 YHUCIA U3
P-n4HOI cuCcTeMBl CUMCIICHUS B IECATHUHYIO. AJTOPUTM MepeBojja KOHEYHON P-u4Hoi npobu
B JECSITUYHYIO. AJITOPUTM NEPEBOJA LIEJIOT0 YUCIA U3 JECITUUHON CUCTEMBl CUMCIeHUs B P-
nunyto. IlepeBon koHeuHOW aecsTHUHOW ApoOM B P-muHyro. JIBomyHas, BOCbMEpUYHAas U
HIeCTHA/IIaTEpUYHAS] CHCTEMbI CUUCIIEHHUS, CBA3b MEX]y HUMH. AprudmMeTndyeckue onepamuu B
MO3ULMOHHBIX CUCTEMAX CUUCICHUS

2.4

Tpoanaﬂ YpaBHOBCHICHHAA CUCTEMA CUUCIICHUS. I[BOI/I‘-IHO',ZLCCHTI/I‘{HB.H CUCTEMA CUUCIICHUA

2.5

2.6

2.7

Konuposanue tekctoB. Koguposka ASCII. OnnoGaiitabie koaupoBku. Crangapt UNICODE.
Komuposka UTF-8. Onpenenenue nHGOpMAITMOHHOTO 00bEMa TEKCTOBBIX COOOIIEHUH

KonupoBanue nzobpaxenuit. Onienka HHPOPMALMOHHOTO 00bEMA TpaUuecKuX AaHHBIX MPU
3aJJaHHBIX pa3pellieHud U MIyOuHe KonupoBaHusa 1Bera. LBetoBbie monenun. Konuposanue
3Byka. OueHka HH(OPMAIMOHHOTO 00BbEMa 3BYKOBBIX JaHHBIX NPU 3aJaHHBIX YacTOTE
JTUCKPETH3AIH U Pa3psiAHOCTH KOJMPOBAHUS

Anre6pa noruku. [loHsTHe BbicKa3biBaHUs. Bbicka3biBaTenbHble (OPMBI (TPEAUKATHI).
KBaHTOpBI CyIIecCTBOBaHUS U BCEOOITHOCTH.

Jlornueckne omnepanuu. Tabmuikl uctuHHOCTH. Jlormdyeckue BhIpaxkeHUs. Jlormueckue
TOXAecTBa. Jlornueckue onepanuy U onepali HaJl MHOKECTBAMHU.

3aKkoHbl anreOpbl JIOTMKH. OKBUBAJICHTHbIE MpeoOpa3oBaHUsl JIOTMYECKUX BBIPAKEHUM.
Jloruueckue ypaBHEHUS U CUCTEMBI YPABHEHHUIA.

Jlormyeckue QyHKIMH. 3aBUCUMOCTb KOJMYECTBA BO3MOKHBIX JIOTHYECKMX (DYHKUIHUNA OT
KOJIMYECTBA apTyMEHTOB.

Kanonnueckue GopMbl JJOTHIECKUX BBIPAKCHUN

2.8

COBCpH_IeHHI)Ie JAU3BIOHKTUBHBIC KOHBIOHKTHUBHBIC HOPMAJbBHBIC (bOpMBI, AJITOPUTMBI  UX
MMOCTPOCHUS 110 Ta6HI/ILIC HCTHUHHOCTHU
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2.9

Jlormyeckne sneMeHTBHl B cocTaBe KommbioTepa. Tpurrep. Cymmarop. MHoropaspsigHbii
CymMmMarop. HOCTpOCHI/IC CXCM Ha JIOTMYCCKHUX JBJIEMCHTAX II0 3aJaHHOMY JIOTHYCCKOMY
BBIPAXEHHIO. 3aMUCh JIOTHYECKOTO BBIPAXKEHHUS 10 JIOTHYECKOM CXeme

2.10

2.11

2.12

2.13

2.14

2.15

2.16

Monenu u moaenupoBanue. Llenmu MoaenupoBaHus. AJEKBATHOCTh MOJCTH MOJCIHPYEMOMY
00BeKTy uiH npoueccy. @opmanuzaius IpUKIaTHBIX 3a1a4.

[IpencraBieHue pe3yabTaTOB MOACITUPOBAHHS B BHJIE, YIIOOHOM ISl BOCIIPUSATHUS YEIIOBEKOM.
['padmyeckoe mpencTaBiIeHNe JaHHBIX (CXEMbI, TAOIUIIBI, TPadUKH).

[IpeacraBienue HeNbIX YUCE B MaMITH KOMIbIOTepa. OrpaHMuE€HHOCTD JUana3oHa YUCe Mpu
OrpaHMYECHUU KoJIMUeCTBa pa3psanoB. llepenonHenue pa3psgHoil ceTku. be33HakoBbie U
3HAKOBBIC JJAHHBIC. 3HAKOBBIA OUT. JIBOMUHBIN JOMOJHUTEIBHBIN KO OTPUIATEIILHBIX YHCETT.
[ToGuToBBIC JTOTMUYECKHE omepanuu. JIoruyeckuid, apuhMEeTUUECKHI U TUKJIMYESCKUI CIBUTH.
[Mudposanme ¢ MOMOIIHI0 TOOUTOBOH oreparuu «uckirovaromee NI

[IpencraBneHne BELIECTBEHHBIX YMCEN B MAMIATH KOMIIBIOTEpA. 3HA4allas 4acTb U MOPSAOK
yucia. Jluama3oH 3HAa4eHWH BeHIECTBEHHBIX uucel. [Ipo0ieMbl XpaHEHHs BEIIECTBEHHBIX
4HCeJl, CBA3aHHBIE C OIPAaHUYCHHEM KOJIMYECTBA pa3psAdoB. BbinonHeHue omnepanuil ¢
BELIECTBEHHBIMU YHCIaMH, HAKOIUIEHUE OIINOOK MPU BBIYUCIICHUSAX

I'pappl. OcHoBHBblE mnoHATUA. Buael rpados. Omnucanue rpadoB ¢ MOMOLIBIO MaTpHIL
CMEKHOCTH, BECOBBIX MAaTpHULl, CIIMCKOB CMEXHOCTH. PelleHue anropuTMHUECKUX 3ajad,
CBSI3aHHBIX C aHAIM30M I'padoB (IOCTPOECHUE ONTUMAIIBHOTO IyTH MEX]y BEpPIIMHAMU rpada,
OIlpe/ieIeHue KOJMYECTBA pAasIMYHbIX IyTell MeXAy BEepUIMHAMH OPHEHTUPOBAHHOIO
AIUKINIecKoro rpaga)

HepeBws. bunapaoe nepeBo. JlepeBbsi moucka. CrocoObl o0xona nepeBa. [IpeacraBienue
apu(METHUECKUX BBIPAKEHUH B BUje JaepeBa. lcmonb3oBaHue TpadoB M JCPEBLEB IPH
ONUCaHNH 00BEKTOB M MPOIECCOB OKPYIKAIOIIEr0 MHpa

JIucKkpeTHbIe UTPBI IBYX WUIPOKOB ¢ mosHOW wmH(opmamwmei. [ToctpoeHne nepea mepedopa
BapHUaHTOB, ONTMCAHUE CTPATETUU UTPHI B TAOJUYHOU (opMe. BBIMIPHINIHBIC U TPOUTPHIITHBIC
ITO3ULIMH. BBIMTPBIIIHBIE CTpATEruu

CpenctBa UCKYCCTBEHHOIO HUHTe/UlekTa. MaeHTHuUKAMs M TOUCK  H300pa)KeHHi,
pacrio3HaBaHue Jul. lcrnonb30BaHNMEe METOOB MCKYCCTBEHHOIO MHTEIIEKTa B OOydaromux
cucremax. lMcrnonb3oBaHMe METONOB HCKYCCTBEHHOIO HHTEUIEKTa B POOOTOTEXHUKE.
Wurepner Beuieil. HeliponHble cetu

3.1

ANTOPUTMBI U IPOrPAMMHUPOBAHHE

Qdopmanusanus MOHATHA anroputMma. MammHa TeIOpHHra Kak yHHBEpCAIbHAs MOJEIb
BBIYKCIICHUN

3.2

3.3

3.4

OrneHka CIOXHOCTH BBIYMCICHUN. Bpems paboTel U 00BEM HCIONB3YEeMOH MaMsATH, HMX
3aBUCHUMOCTh OT pa3Mepa HUCXOAHBIX JaHHbIX. OLIEHKa AaCHMIITOTHYECKON CII0)KHOCTH
QITOPUTMOB. AJITOPUTMBI MOJIMHOMUAIBHOM ciioskHOCTH. [lepebopHble anroputmsl. [Tpumepst
pa3IMYHbIX AITOPUTMOB PEIICHUS OJHOH 331a4, KOTOPbIE UMEIOT Pa3InYHYIO CI0KHOCTh

OmnpeneneHne BO3MOXHBIX pPE3yJbTaTOB pabOThl MPOCTEUIINX aAJITOPUTMOB YIPABIIECHUS
VCIIOJIHUTENIIMA U BBIYMCIUTENIBHBIX alropuTMoB. OmpeneseHne MCXOAHBIX AAHHBIX, IPH
KOTOPBIX QJITOPUTM MOXKET JaTh TpeOYeMblIil pe3ysibTaT

AnTopuTMBI  00pabOTKH HATYpPAJIbHBIX YHCEJ, 3alMCAHHBIX B TIO3WUIIMOHHBIX CHCTEMax
CUMCIICHUS: pa30MeHHe 3amuch 4YKcia Ha OTHeNbHBbIE HU(GPBI, HAXOXKIACHHE CYMMBI H
npou3BeieHUs UPp, HAXOXKIEHNE MAKCUMAITBbHOW (MUHUMAIIBHON ) TTU(PHI.

[IpencraBnenne uymucia B BuJe HaOOpa MPOCTHIX COMHOXHUTENEH. AINTOPUTM OBICTPOTO
BO3BEICHUS B cTeleHb. [[0MCK MPOCTHIX YHCEN B 3aJJaHHOM JHana3oHe C TOMOIILI0 alTOPUTMA
«pernreto IparocheHar

3.5

3.6

MHoropa3psiHble 1ieIble YUCIa, 3a7]a4d JJIMHHON apu(pMETHKU

S3eik  mporpammupoBanus (Ilackams, Python, Java, C++, C#). Tunsl JaHHBIX:
IEJIOUMCIICHHBIE, BEIIECTBEHHBIC, CHMBOJIbHBIC, JIorHueckue. Berpienus. CloXHbIE yCIOBUSI.
[uxmel ¢ ycnoBueMm. L{uKIbI 10 IepeMEeHHOI.

OO6paboTka JaHHBIX, XpaHsAmuxcs B Qaiinax. TexcToBble W nBonuHbIe (aiiasl. PailoBbie
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nepemeHHbIe ((aitioBbie ykazarenu). Utenue uz ¢aitna. 3anuce B daii.
Pazbuenue 3anaun Ha moa3anauun. [lognporpaMmer (IporieAypsl U PYHKIIHH).
Hcrionp30BaHue cTaHAAPTHOM OMOIMOTEKH SI3bIKa IIPOTPAMMHUPOBAHHS

3.7

3.8

Pekypcusi. PekypcuBHbie mpouenypsl u ¢yHKuuu. Vcnonp3oBaHue creka JUisi OpraHu3aluu
PEKYPCUBHBIX BHI30BOB

Uucnennsie MeTonbl. TouHoe W TpuUOMMKEHHOE pemieHus 3anaun. UHWCICHHOE pelieHue
YPaBHEHMI ¢ MOMOIIbIO moadopa napamerpa. UMcIeHHblE METOIbl PEIIEHHUs YpaBHEHUI:
MeToA nepedopa, MeTo/ MOJOBHHHOTO AeneHus. [IpubimxEéHnoe BbIUMCIIEHUE UIMH KPUBBIX.
Beruucnenue miomazaei Guryp ¢ noMmoIibio YMCIEHHbIX METOIOB (METOA NPSIMOYIOJIbHUKOB,
metox Tpanenuii). [Touck mMakcumyma (MUHUMYMa) (QYHKIIMM OJHOW TEPEMEHHOW METOJ0M
HOJIOBUHHOTO JEJICHUS

3.9

OO6paboTka CHMBOJIBHBIX JAaHHBIX. BcTpoeHHBIE (YHKIMH $3bIKA HPOTPAMMHUPOBAHMS JUIS
00pabOTKH CHMBOJIBHBIX CTPOK. AJITOPUTMBI OOpaOOTKM CHUMBOJIBHBIX CTPOK: MOACYET
KOJINYECTBA MOSIBIICHUI CHMBOJIa B CTPOKE, pa3OMEHHE CTPOKM Ha CJOBa MO MPOOETHHBIM
CHMBOJIaM, TIOMCK IOJACTPOKH BHYTPH JAHHOW CTPOKHM, 3aMEHA HAWIEHHOW MOACTPOKH Ha
Ipyryro cTpoky. ['eHepamnus Bcex 0B B HEKOTOPOM ajipaBUTE, YIOBICTBOPSIONINX 331aHHBIM
orpannueHusiM. [IpeoOpa3zoBaHue yncia B CHMBOJIBHYIO CTPOKY B 0OpaTHO

3.10

3.11

MaccuBbl U TOCIENOBATENbHOCTH 4YHCeN. BbluncieHue 0OOOMIEHHBIX XapaKTEPUCTUK
9JIEMEHTOB MAacCUBAa WJIM YUCJIOBOM MOCIEA0BATEIbHOCTU (CyMMBI, [IPOU3BENEHHUS, CPEAHETO
apuQMEeTUYECKOT0, MUHUMAJIbHOTO U MaKCHMAaJIbHOI'O AJIEMEHTOB, KOJUYECTBA JJIEMEHTOB,
YIOBJIETBOPSIIONINX 33IAHHOMY YCJIOBHIO). JIMHEHHBIN OUCK 3aJaHHOTO 3HAYEHUS B MACCHUBE.
Anroput™mbl paboOThl C DSIEMEHTAMM MacCHMBa C OJHOKPAaTHBIM IPOCMOTPOM MAacCHBa.
CopTtupoBka o JHOMEPHOT0 MaccuBa. [IpocTbie METOIBI COPTUPOBKH (METO/T My3bIPhKa, METO/
BbIOOpa, copTupoBKa BcTaBkamu). CoOpTHpOBKa CiMsHUEM. bpicTpas cOpTHpOBKa MaccuBa
(anroputm QuickSort). /IBonyHbIH MOKMCK B OTCOPTHPOBAHHOM MaCcCHUBE

JIByMepHbIE MacCUBbI (MaTpULIbl). AJITOpUTMbI 00paOOTKH JBYMEPHBIX MAaCCUBOB: 3aII0JIHEHUE
JBYMEPHOTO YMCJIOBOIO MaccHBa IO 3aJaHHBIM IIpaBWJIaM, MOMCK 3JIEMEHTa B JABYMEPHOM
MacCHBE, BbIUMCICHUE MaKCUMyMa (MUHUMYyMa) U CyMMBbI 3JIEMEHTOB JIBYMEPHOI'O MAacCHBa,
HEPEeCTaHOBKAa CTPOK U CTOJIOIOB ABYMEPHOTO MacCHBa

3.12

3.13

3.14

CrnoBapu (acconMaTuBHbIE MAaCCUBBI, 0TOOpaXkeHHs). X3m-Tadbnuisl. [loctpoenue andaButHO-
YaCTOTHOTO CJI0Baps Ul 3aJJaHHOTO TEKCTa

Crexku. AHanM3 NpPaBUIBLHOCTU CKOOOYHOIO BbIpakeHUs. BpruncieHue apupmMeTHdecKkoro
BBIPa)KEHUSI, 3alIMCAHHOTO B MOCT(GUKCHOM hopme.

Ouepenu. Mcnonb30BaHue ouepeu A1l BDEMEHHOI'O XpaHEHUS JaHHbIX

Anroputmbl Ha rpadax. IlocTpoeHne MHHHMAJIBHOTO OCTOBHOTO JIepE€Ba B3BELIEHHOT'O
CBS3HOI'O HEOPHUEHTUPOBaHHOrO Tpada. KonnyecTBo pa3iavuHbIX MyTed MEXIy BEpIIMHAMU
OPUEHTHPOBAHHOT'O AlIUKINYECKOro rpada. Anroputm JlelkcTpsl

3.15

HepeBbs. Peanuzanus aepeBa ¢ MOMOLIbIO CCBUIOYHBIX CTPYKTYp. JlBomuHble (OMHApHBIE)
nepeBbs. [loctpoeHne aepeBa ais 3aJaHHOTO apU(PMETUYECKOTO BbIpa)keHHUs. PexypcuBHBIE
IrOpUTMBI 00X0/a fepeBa. Mcnoab30BaHHUEe CTEKa U oYepeIn sl 00X0/1a 1epeBa

3.16

3.17

I[I/IHaMI/I‘-ICCKOC nporpaMMHupoOBaHuC KakK MCETOA PCIICHHUA 3aJa4d C COXpPaHCHUCM
MMPOMEKYTOUYHBIX  PE3YJIBTATOB. 33}1&'—11/1, pemacMbIC C IIOMOIIBIO JUHAMHWYCCKOI'O
mporpaMMHupoOBaHNd: BbIYHUCICHUC PCKYPCUBHBIX (bYHKI.IPIfI, MOACYET KOJIHWYECTBa BapHUaHTOB,
3aJa4u OIITUMH3allN

[TousitTue 00 OOBEKTHO-OPUEHTHUPOBAHHOM TMpOrpaMMHpoBaHUU. OOBEKTHI U  KJIAcChI.
CaoiicTBa 1 MeTo/1bl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHaaMu3. PazpaboTka nmporpamm
Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO mojaxoia. MHkancymauus, HacieloBaHHUE,
noJauMopdu3m

HNHdopMalinoHHbIE TEXHOJIOTHH

4.1

Anamm3 naHHbIX. OCHOBHBIC 3a/la4M aHAIM3a JAHHBIX: NMPOTHO3WPOBAHHE, Kiaccupukanus,
KJIaCTCpus3anus, aHaJn3 OTKJIOHEHUH. HOCJ’ICI[OBEITCJIBHOCTB peIICHMA 3aJa4 aHalin3a JaHHBbIX!:
cOOp MEepPBUYHBIX JaHHBIX, OUYMCTKA M OIIEHKA KayecTBa JaHHBIX, BEIOOP U (WJIM) MTOCTPOCHHUE
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MOJIeNId, TIpeoOpa3oBaHME NaHHBIX, BU3YAIHM3allds JaHHBIX, WHTEPIIPETAIUs PE3yJIbTAaTOB.
[TporpammMubie cpenctBa U MHTepHET-cepBHCHI Al 00paOOTKH M TPEACTABICHUS JTAHHBIX.
bonwimme nannpie. MammHHOE 00yUeHHe

4.2

AHanu3 JaHHBIX C TIOMOIIBIO 3JEKTPOHHBIX TaOnui. Berumcienue cymmbl, CpemHero
apu(MeTHUECKOro, HaumOONbIIET0 (HAaMMEHBIIETr0) 3HAYeHHs JAuana3oHa. Beraucienue
K03 (uIMeHTa KOppesiuy IBYX psAAoB AaHHBIX. [locTpoeHue cTonOyaThix, JIMHEHYATHIX W
KpyroBeix nuarpamm. [loctpoenue rpadukoB ¢ynkumid. [logbop AuHMM TpeHOa, pelIeHue
3aj1a4 MPOTHO3MPOBaHuUs. Perienne 3a1a4 ONTUMH3AINH C TOMOIIBIO 3JEKTPOHHBIX TaOJIHIL

4.3

4.4

4.5

Juckpernzanuss 1OpH  MareMaTHYECKOM  MOJEIMPOBAHWU  HEIPEPBIBHBIX  MPOILECCOB.
MopenupoBanue ABWXKeHUs. MojenupoBaHue OHOJIOTMYECKUX CHCTeM. MareMaTuyeckue
MOJIeIM B OKOHOMHUKE. BplunciauTensHble SKCIEpUMEHTHl ¢ Mmojensamu. (OO6paboTka
pe3yNbTaTOB AKCIIEPUMEHTA. MeTOo/l HAMMEHBIINX KBaApaToB. OLIEHKA YHCIOBBIX MAPaMETPOB
MOJIETIUPYEMBbIX OOBEKTOB M MpolieccoB. BoccTaHOBIeHHE 3aBUCHMOCTEH IO pe3yjbTaTam
AKCIEPUMEHTA

BepostHoctabie Mogenu. Metoasl MonTe-Kapiio. UmutauronHoe moaenupoBanue. CHUCTEMBI
MaccoBOT0 00CITY)KHBaHUS

Tabmuunble (pensuuoHHBIE) 0a3bl NaHHBIX. Tabmuuma — TpeAcTaBICHHWE CBEICHHN 00
oIHOTUIHBIX oObekTax. Ilone, 3anmuch. Kitou tabmunel. PaboTta ¢ roToBoil 6a3oil JaHHBIX.
3anonHeHne 6a3bl JaHHBIX. [[OMCK, COPTUPOBKA U QHIIBTPAIUS JaHHBIX. 3alpPOCHl HA BEIOOPKY
JAHHBIX. 3aIIPOCHI ¢ apaMeTpamu. Beruucisemsle moss B 3apocax.

MHororabnuunbeie 0a3bl JaHHBIX. THUOBL CBA3ed Mexay TaOnuunamu. BHemHuil Kirod.
LlenmocTHOCTB 6a3bl JaHHBIX. 3aIIPOCHl K MHOIOTa0IMYHBIM 0a3aM JIaHHBIX

4.6

TekcroBblii mpoueccop. CpeacTBa MOMCKa M aBTO3aMEHBI B TEKCTOBOM IIPOIECCOPE.
CTpyKTypHpOBaHHBIC TEKCTOBBIC NOKYMEHThI. CHOCKH, oriaBiieHue. [IpaBuia HMUTHPOBAHHMS
HWCTOYHHUKOB U 0popMIIeHUST OMOIMOTPpaPUIECKUX CCHIIIOK
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