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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo mapOpMaTHKe (YrTyOJIEHHBIM YPOBEHB) HA YPOBHE CPEIHEr0 00IIero oopa3oBaHus
pa3paboTaHa Ha OCHOBE TpeOOBaHMI K pe3y/ibTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEeIbHOM IPOrpaMMbI
cpeanero obmiero obpazoBanus, npenacrtaBieHHbIXx B ®I'OC COO, a rtakxke ¢enepanbHOi paboueit
POrpaMMbl BOCIIUTAHUSL.

[Iporpamma mo wuHpopMaTHKEe AT NpEACTaBICHHUE O LENAxX, oOmeld crparernu OOy4eHus,
BOCIIUTaHUsT M Ppa3BUTUs OOydarolMXcsl cpeicTBamMu yudeOHoro mnpeamera «MHdopmaruka» Ha
yrIIyONEHHOM YpOBHE, YCTaHABJIHMBAET 00S3aTENIbHOE MPEIMETHOE COJEp)KaHHe, NMPEAyCMaTPUBAET €ro
CTPYKTYpPHUPOBaHHUE 10 pa3feiaM M TeMaM Kypca, OIpelelsieT pacupeieseHre ero 1no kiaccam (roxam
U3YYEHHUA), NaéT NPUMEPHOE pacIpeiereHUe Y4eOHBbIX 4acoB IO TEMAaTHYECKUM pasjelaM Kypca H
peKOMeHyeMylo (IIPUMEPHYI0) IOCIENI0BATEIbHOCTh HX H3YYEHHs € Y4YETOM MEXIIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, IOTHKH Y4€OHOTO Mpo1iecca, BO3PACTHBIX 0COOCHHOCTEH 00yJaroLIIXCsl.

[TporpamMa 1o uH(pOpMaTUKE ONpEAEseT KOIMYECTBEHHbIE M KaueCTBEHHbBIC XapaKTEPUCTUKU
y4eOHOT0o Marepuana Uil KaXAO0TOo roja MU3y4eHHs, B TOM YHCJE JUIS COIEPXKATEeIbHOTO HAINOJHEHUS
pa3sHOro BHJA KOHTPOJS (IPOMEXKYTOYHOM aTTecTallM OOYYaroLUXCs, BCEPOCCUMCKHUX MPOBEPOUHBIX
paboT, rocyapCcTBEHHON MUTOroBOM arrecranuu). IlporpaMmMa mo nHMOpMaTHKE SIBISETCS OCHOBOM ISt
COCTaBJIEHUS AaBTOPCKUX YUEOHBIX IPOrpaMM U Y4eOHUKOB, IOYPOUHOTO IUIAHUPOBAHUS KypCca yUUTEIEM.

HNndpopmaruka B cpeiHeM o011eM 00pa30BaHUN OTPAXKAET:

CYIIHOCTh MUH(POPMATUKU KaK Hay4YHOW JUCLUIUIMHBI, H3ydarolleld 3aKOHOMEPHOCTH MIPOTEKaHUs U
BO3MOXXHOCTH aBTOMAaTH3aI[MH WH(POPMAIIMOHHBIX MPOIIECCOB B PA3JIMYHBIX CHCTEMAX;

OCHOBHBIC 00JIaCTH NpPUMEHEHHUsS HH(OPMATHKH, MPEXJe BCEro MHPOPMALMOHHBIE TEXHOJOIHH,
yIIpaBJICHUE U CONMAIBLHYIO chepy;

MEXIUCUUIUTMHAPHBIN XapakTep MHPOPMATUKU ¥ HH(POPMALIMOHHOHN e TEIbHOCTH.

Kypc nnpopmaTuku assi ypoBHsI CpEIHETO 001Iero 00pa3oBaHus SBISETCS 3aBEPUIAIOIIAM STAIOM
HENpEepbIBHOM  MOArOTOBKM  oOywaromuxcst B obsacth  HMHGOpPMAaTMKM U MH(OPMAIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTUH, OMUPACTCS Ha COJEpKaHUe Kypca MHPOPMATUKH YPOBHS OCHOBHOTO
o0miero o00pa30oBaHUS U ONBIT IOCTOSHHOIO TPUMEHEHUS HWH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH, TaéT TEOPETUIECKOE OCMBICIICHHE, HHTEPIPETALNIO U 0000IIEHIE ITOTO OIBITA.

PesynpTarel  yriyOnéHHoro  ypoBHA — u3ydeHHs — ydyeOHoro mpenmera  «MHdopmaruka»
OpPUEHTUPOBAHBI HA MOJTYYEHHE KOMIIETEHTHOCTEH Ui MOCIeNyomel npodeccnoHalIbHON AesITETbHOCTU
KaK B paMKax JIaHHOM NMpeIMeTHOM 00J1aCTH, TaK U B CMEKHBIX ¢ Hell 00aacTsax. OHM BKIIIOYAIOT B ceOs:

OBJIaJICHUE KIIIOUEBBIMH MOHATHSIMM W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS JlaHHas
npeaMeTHast 00J1acTh, Paclo3HABAHWE COOTBETCTBYIOLIMX UM NPHU3HAKOB U B3aUMOCBSA3EH, CIIOCOOHOCTD
JEMOHCTPUPOBATh Ppa3MYHble TOAXOAbl K HW3YYEHHIO SBJICHHWM, XapaKTepHBIX IJs H3ydyaeMoi
npeaMeTHON 001acTy;

YMEHHME pellaTb THUIOBbIE MPAKTUYECKUE U TEOPETHUECKHE 3a/Jayd, XapakTepHble s
UCIIOJIb30BaHUSI METOJIOB U MHCTPYMEHTApHsI JaHHOM NpeIMeTHO obmacTu;

HaJM4Ke TPEICTaBICHUM O TAHHOW MPEeAMETHOM 00JacTH KaK 1EeTOCTHOW TEOpUHU (COBOKYITHOCTH
TEOPHii), OCHOBHBIX CBSI35IX CO CMEKHBIMHU 00JIACTSIMU 3HAHU.

B pamkax yrinyOna€HHOro ypoBHSI M3ydeHHS MHQOpPMATHKU OOECHeunBaeTCs lieJieHalpaBiIeHHas
HOJArOTOBKAa OOYy4arolMXCsl K MPOJOJDKEHUIO O00pa3oBaHUS B OpraHu3alMsaX HpodecCHOHATBLHOIO
0o0pa3oBaHMs M0 CIELUATBHOCTSAM, HEMOCPEICTBEHHO CBA3aHHBIM C LU(DPOBBIMU TEXHOJIOTHSIMH, TAKUM
KaKk TporpaMMHas HWH)XeHepus, HH(pOpMaIMOHHAs Oe30IacHOCTb, HH(OPMAIIMOHHBIE CHUCTEMBI U
TEXHOJIOTHH, MOOUIIbHBIE CUCTEMBI U CETH, OOJIbIINE JTaHHbIE U MAlIMHHOE O0y4YeHUE, MPOMBIIIEHHBIH
UHTEpPHET BeIlei, MCKYCCTBEHHBIH MHTEIJIEKT, TEXHOJIOTUM OECIPOBOJHOM CBSI3M, POOOTOTEXHUKA,
KBAHTOBbIE TEXHOJIOTUH, CUCTEMBI PAaCIPEIEIEHHOTO PeecTpa, TEXHOJOTUU BUPTYAIIbHON U I0NOTHEHHON

pEeaIbHOCTEN.
OcHoBHast 1enb u3ydeHus ydeOHoro mpenmera «MHpopmaTHKa» Ha yriayOnEHHOM YpOBHE
cpeaHero oOmiero oOpa3oBaHMs — oOOecledYeHrue JalbHEHIIero pa3BUTHS MHPOPMALMOHHBIX

KOMHeTeHHI/Iﬁ 06ytmmmeroc;1 , €ro TOTOBHOCTH K KHN3HHU B YCIIOBUAX  Pa3BHUBAIOIICTOCA



UH(POPMALIMOHHOTO OOIIeCTBA M BO3pACTAIOIIEH KOHKYPEHIIMM Ha pBIHKE Tpyda. B cBs3u ¢ 3THM
nzydenue nndopmatuku B 10—11 xmaccax 10mKHO 00€CTICUNTS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, OCHOBAaHHOTO HA TOHMMAaHMM pOJIM HMH(POPMATHUKH,
MH(GOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B COBPEMEHHOM OOIIIECTBE;

c(OPMHPOBAHHOCTH OCHOB JIOTHYECKOTO U aJITOPUTMHUYECKOTO MBIIIUICHUS;

c(hOpMUPOBAHHOCTh YMEHUH pa3nuyaTh (GakThl U OIICHKH, CPABHUBATH OIICHOYHBIE BHIBOJIbI, BUJIETh
UX CBSI3b C KPUTEPUSAMH OLICHUBAHMS W CBSI3b KPUTEPUEB C ONPEIEIEHHOM CHCTEMOW LIEHHOCTEH,
IIPOBEPSATH Ha JOCTOBEPHOCTH U 0000111aTh HHGOPMAIHIO;

c(OPMHPOBAHHOCTh TPEACTABICHUNA O BIMSHUM HMH()OPMAIIMOHHBIX TEXHOJIOTUH Ha JKU3Hb
yelloBeKa B O0OIeCTBE, MOHHMMAaHUE COLMAIBLHOrO, SKOHOMHUYECKOTO, MOJIUTHYECKOTO, KYJIbTYpPHOTO,
IOPUJINYECKOTO, HPUPOIAHOTO, IPrOHOMUYECKOTO, MEAULIMHCKOTO M ()U3UOJIOTHUECKOT0 KOHTEKCTOB
MH(GOPMALIMOHHBIX TEXHOJIOTHIA;

NPUHATHE TPABOBBIX M OJTUYECKHX AacCMeKTOB HMH()OPMAIIMOHHBIX TEXHOJOTUH, OCO3HAHUE
OTBETCTBEHHOCTH JIIOJIeH, BOBJICUEHHBIX B CO3JIaHUE M KCIOJIb30BaHHE HH(DPOPMALIMOHHBIX CHCTEM,
pacnpocTpaHeHue HHPOpMaIIH;

CO3/IaHME€ YCIIOBUUM Ji Pa3BUTHS HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-HCCIEA0BATEIbCKOU U
TBOPYECKOH JIEATETLHOCTH, MOTUBAIIH 00YUJAIOIIMXCS K CaMOPa3BUTHIO.

B conepxxanuu yuebHoro npenmera «MHbopmaTukay BbIIEISIOTCS YEThIpe TEMATHUECKUX pa3iena.

Paznen «llugpoBas rpaMOTHOCTB» NOCBALIEH BOIIPOCAM YCTPOMCTBA KOMIIBIOTEPOB M JIPYIHUX
JJIEMEHTOB LHU(PPOBOTO OKPY>KEHUS, BKIIOYAs KOMIIBIOTEPHBIE CETH, HCIOIb30BAHUIO CPEICTB
OTIEPALIMOHHON CcUCTeMbI, pabore B cetn MHTEpHET W WCIOJIB30BAaHUIO WHTEPHET-CEPBHUCOB,
nH(pOpMaIMOHHOM 0€30IMacHOCTH.

Paznen «Teopernyeckne OCHOBbI HMH(OPMATHKM» BKIIOYAeT B ceOs IMOHATUIHBINA ammapar
uH(GOPMATUKH, BOMPOCHl KOAUPOBAHUS MH(GOPMAIMU, U3MEPEHUsT MHPOPMAIIMOHHOTO 00bEMa JTAHHBIX,
OCHOBBI aJITe€0pbI JIOTUKH U KOMITBIOTEPHOTO MOJEIUPOBAHUS.

Paznen «AJropuTMbl M NPOrpaMMHUPOBAHME» HAIPABIEH HAa pa3BUTHE AJITOPUTMHUYECKOTO
MBIIUICHHS, Pa3paOdO0TKy alrOpUTMOB U OLEHKY UX CIOXHOCTH, (JOPMHUPOBAHHE HABBIKOB peAIN3aLUU
IIporpamM Ha si3bIKax MPOrpaMMHUPOBAHUS BBICOKOTO YPOBHSI.

Paznen «AndopmanuoHHble TEXHOJOTHMU» MOCBALIEH BOIIPOCaM MPUMEHEHUs MH(OPMaLlMOHHbBIX
TEXHOJIOTHi, peaJM30BaHHbIX B MPUKIAJHBIX IPOrPAMMHBIX MPOAYKTAX U MHTEPHET-CEpBHCAX, B TOM
yHCclie B 3a/ladyaxX aHaju3a JAaHHBIX, UCIIOJIb30BAHMIO 0a3 JIAaHHBIX U AJIEKTPOHHBIX TAOJIHUIL JUIs pelIeHUs
IIPUKIIAIHBIX 3a7ad.

B nmpuBenénHom nanee coxepkaHuu ydeOHoro mpeamera «/HpopmaTHKa» KypCHBOM BbIIEIEHBI
JIOTIOJTHUTEIIbHBIE TEMBbI, KOTOPbIE HE BXOAT B 00S3aTEeNbHYIO NPOrpaMMy OOydeHHs, HO MOTYT ObITh
IPEJI0OKEHBI AJI U3YYEHUS OTAEIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YyYaroIMMCS.

VYrny6néHHbIN ypOBEHb U3yUeHHS HH(OPMATUKH PEKOMEHAYETCs U1l TEXHOJIOTHUECKOro Mo,
OpPUEHTUPOBAHHOTO HA MHKEHEPHYIO U UH(POPMAIIMOHHYIO CPephl 1eATEeNbHOCTH. YTIIYOJIEHHBIN YPOBEHb
u3ydyeHuss HMHQPOpPMAaTHUKM  oOecreyrBaeT: MOJArOTOBKY OOYy4YarolIMXCsl, OPHUEHTHPOBAHHBIX Ha
CHEIHMAIbHOCTH B 00JIacTH MH(OPMAIIMOHHBIX TEXHOJIOTMH M MH)KEHEPHbIE CHEIHalbHOCTH, y4acTHE B
IIPOEKTHOM M MCCIIEA0BATENBCKON NEATENbHOCTH, CBSI3aHHON C COBPEMEHHBIMU HAIIPABICHUSMHU OTPACIIH
MH(OPMaLlMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, MOATOTOBKY K y4YacTHIO B OJMMIMazax MU caadye
EnuHoro rocyaapcTBeHHOr0 3K3aMeHa 1o MHQOpMaTHKe.

[TocnenoBarenbHOCTh U3YUYEHUS TEM B IPEENIax OJHOTO roja 00yuyeHUs] MOKET ObITh U3MEHEHA 110
YCMOTPEHHIO YUUTEIIS IPU MOArOTOBKE paboyei mporpaMMbl U OYPOUHOTO TUTAHUPOBAHHUSL.

OO0riee uncao 4acoB, PEKOMEHIOBAHHBIX I u3ydeHust nHbopmatuku — 204 gaca: B 10 xmacce —
102 yaca (3 gaca B Henento), B 11 kmacce — 102 yaca (3 yaca B Hezemio).



COJEP)KAHUE OBYYEHUA
10 KUIACC

HudpoBasi rpaMOTHOCTH

TpeboBaHusi TEXHUKH O€30IAaCHOCTH W THTHEHBI HpU paboTe ¢ KOMIBIOTEpAMH U JIPYTUMHU
KOMIIOHEHTaMH LIH(YPOBOro OKPYKEHUS.

[Tpuniunel paboThl KOMIBIOTEPOB M KOMIBIOTEPHBIX cHcTeM. Apxurekrypa (on Heiimana.
ABTOMAaTHYECKOE  BBINOJIHEHHE  IPOrpaMMbl  mporeccopoM.  OmnepaTuBHasg, IOCTOSHHAas WU
JnoaroBpeMeHHas namsaTb. OOMEH NaHHBIMH C MOMOUIbIO IWH. KOHTpOJIIepsl BHEMIHUX YCTPOMCTB.
[Ipsamoit nocTyn K maMsaTH.

OcHOBHBIE TEHACHLIMM pA3BUTHUSI KOMIBIOTEPHBIX TexHoJorui. IlapamienbHble BBIYMCICHUS.
MHoronpoueccopubsie cucreMbl. CynepkoMnbroTepbl. Pacnpencii€éHHble BBIYMCIUTENBHBIE CUCTEMBI U
o0paboTka OonbmMX JaHHBIX. MoOWIBHBIE HHU(POBBIE YCTPOMCTBA M UX POJb B KOMMYHHKAIIHSX.
Bcerpoennble koMnbroTepbl. MUKpOKOHTpOILIEphl. POGOTH3MpOBaHHbIE TPOM3BOICTBA.

[TporpamMHoOe obOecriedeHne KOMIBIOTEPOB M KOMITBIOTEPHBIX CHUCTEM. BHIBI MPOrpaMMHOIO
obecrieyeHHuss M UX HazHadyeHue. OCOOEHHOCTH MPOTrPAMMHOIO OOECleYeHHs MOOMIIBHBIX YCTPOWCTB.
[MapannensHoe mporpammupoBanue. CHCTEMHOE MporpaMmMHoe odecrieuenre. OnepalnuoHHbIe CHCTEMBI.
Yrunutsl. [paiiBepsl ycrpoiicTB. MHCTAIUIALNSA M JEMHCTAIUILMS IPOTPAMMHOT0 00eceueHusl.

@aiinoBele cuctembl. [IpHHIMTIBL pa3MeneHusl 1 UMEHOBaHUS (ailyioB B JOJITOBPEMEHHOMN MaMSITH.
[TabnoHbl U1 onMcaHus Ipymi ¢Gainos.

[Tporpammuoe oOecnieuenue. JIMneH3UpoBaHWE NPOTPAaMMHOrO oOecredeHus U IU(POBBIX
pecypcoB. IIponpuerapHoe u cBoOogHOe mporpaMMmHoe  obecrieueHue. Kommepueckoe u
HEKOMMEPUYECKOE  HWCIOJBb30BAHWE  NPOTpaMMHOr0  obecredeHUss W IH(POBBIX  PECYpPCOB.
OTBeTCTBEHHOCTD, yCTaHABIMBacMas 3akoHonaTenbcTBOM Poccuiickoil denepanuu 3a HEPaBOMEPHOE
UCIIOJIb30BaHUE TIPOTPAMMHOT0 00ecTieYeHHs 1 IU(POBBIX PECYPCOB.

[TpyHLIMIIBI TOCTPOECHMSI M allllapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX ceTel. CeTeBble POTOKOIIBI.
Cetb UnTepuer. Anpecanust B cetu MaTepuert. [Iporokosnsl creka TCP/IP. CuctemMa qOMEHHBIX UMEH.

Paznenenune IP-cerm Ha moxceru ¢ momouipro Macok mnojcereil. CereBoe agMUHUCTPUPOBAHHUE.
[TonyuyeHnue naHHBIX O CETEBBIX HACTPOMKax KomnbroTepa. lIpoBepka Hamuyus CBSA3M C y3JIOM CETH.
Omnpenenenne Mapupyra JABHKEHUS IAKETOB.

Bunasr pestenbHoctu B cetu MutepHer. CepBucel UHTepHeTta. ['eomHboOpMaIimoHHbIE CHUCTEMBI.
['eooKallMOHHBIE CEPBHUCHI PEATbHOrO BpEMEHHM (HampuMmep, JOKalus MOOMIBHBIX Tene(OHOB,
OmpeJieJICHue 3arpy>KeHHOCTH aBTOMAarucTpaljieil), WHTEPHET-TOPToBJsl, OpOHHUpOBaHHE OWUJIETOB U
TOCTUHULL.

['ocynapcTBeHHbIE D3JEKTPOHHBbIE cepBUCHl U ycayrd. CouuanbHble CETH — OpraHu3anus
KOJIJIGKTUBHOTO B3auMoOJIelicTBUS M oOMeHa JaHHbIMM. CeTeBOil ATHUKET: NpaBWia IMOBEIEHHUS B
kubepnpoctpancTse. [IpobieMa noyIMHHOCTH MosydeHHON nHpopManuu. OTKpbIThIE 00pa3oBaTeIbHbIE
pecypcehl.

TexHOreHHblE M HSKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJb30BaHUEM HH(OPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TexHojorui. OOmme mnpoOieMbl 3amuThl HHGOpMAMM U HH(OPMAIIMOHHON
6esomacHoctu. CpenctBa 3amuThl HHQOPMAIMM B KOMIIBIOTEpPAX, KOMIIBIOTEPHBIX CETIX H
aBTOMATH3UPOBAHHBIX HMH(POPMALMOHHBIX cucTeMax. [IpaBoBoe oOecneueHne WHGOPMALIMOHHOM
0€30MacHOCTH.

[TpenoTBpalieHne HECAaHKIIMOHUPOBAHHOTO JIOCTYNA K JIMYHON KOH(UIEHIIMAIbHON HH(pOpMaIuH,
XpaHSAIICHCS Ha MEePCOHATILHOM KOMITBIOTEPE, MOOWMIIBHBIX YCTPOWCTBaX. BpemoHOCHOE MporpaMMHOE
oOecrieyeHne u crnocoObl 6OPbHOBI ¢ HUM. AHTHBHPYCHBIE MporpaMMbl. OpraHuzanusi JUYHOTO apXuBa
uHpopmanuu. PezepBHoe konupoBanue. [laponpHas 3ammra apxusa.

Iudpoanue nanHbix. CUMMeTpUYHBbIE U HecUMMeTpuuHble mudpsl. [Hudpsl mpocToit 3aMeHsI.
Mudp Leszaps. ludp Buxenepa. Anroputm mudposanust RSA.

Teopernueckne 0CHOBbI MHPOPMATHKH

WNndopmanus, nanasie v 3HaHus. MHpopMalinoHHble IpoIiecchl B IPUPO/Ie, TEXHUKE U OOIIECTBE.



HenpepbiBHBIE W JHCKpETHBIE BEJIWYMHBI M CcUrHaimbl. Heo0X0oAMMOCTh  JUCKpeTH3aluu
nH(popMaIuu, TpeaHa3HAYCHHOM 711 XpaHEHUsI, Tepeaadn U 00paboTKA B MU(PPOBHIX CHCTEMaX.

JlBonuHoe koaupoBaHue. PaBHOMepHBIE M HEpaBHOMEpHBIC KOABI. JlekoaupoBaHuEe COOOIICHHUIA,
3allUCaHHBIX C IIOMOLIBI0 HEPaBHOMEpHBIX KoJoB. YcioBue PDano. IloctpoeHne OQHO3HAYHO
JCKOJUPYEMBbIX KOJOB C TIOMOIIBIO JepeBa. EIUHHUIBI H3MEpPEeHHs KOJIUYeCTBa HH(OPMAIIHH.
AndaBUTHBIA NOJIXO K OLIEHKE KOJUYECTBA HH(OPMALIHH.

Cucrtemsl cuucieHus. Pa3BépHyras 3amuch LEIBIX M JIPOOHBIX YHMCENT B MO3UIMOHHOW CHUCTEME
cuucienus. CBOMCTBA MO3MLMOHHON 3alMCH YMCIIA: KOJIMYECTBO LU(P B 3alMCH, IPU3HAK JEITUMOCTH
Yylyclia Ha OCHOBaHHME CUCTEMbI CUMCIEHHUS. AJTOpPUTM IE€peBOJA LIEJIOro uucia u3 P-WuHOW cHCTEeMBI
CUHCIIEHUS B JIECATUYHYIO. AJITOPUTM IEpeBOja KOHEYHOH P-nyHON npoOu B HeCATUYHYIO. AJTOPUTM
IepeBojia LEJoro 4uuciaa W3 JAECATUYHOW CUCTEMbl cuMciaeHus B P-uunyto. IlepeBos koHeuHOM
JecATUYHOM pobu B P-uunyro. JIBonyHas, BOCBMEpUYHAsl U LIECTHAALATEPUYHAs CHCTEMbl CUUCIICHUS,
CBSI3b MEXIY HUMH. ApH(METHYECKHE ONepaluyd B TO3UIMOHHBIX CHCTEMax CYHCIEHHUs. TpondHas
YPaBHOBELICHHAs CUCTEMA CUUCIICHHA. JIBONYHO-JECATUYHAS CUCTEMA CYUCIICHUSI.

KonupoBanue texctoB. KomupoBka ASCII. OpnobaiitHeie komupoBku. Cranmapr UNICODE.
Komuposka UTF-8. Onpenenenue nadopmMamoHHOro 00bEMa TEKCTOBBIX COOOIIEHUH.

KomupoBanue wn3obpaxkenuii. OneHka HHOOPMAIMOHHOTO 00BbEMa TpapUUecKUX ITaHHBIX TPU
3aJJaHHbIX pa3pelleHUH U TIyOMHe KoJupoBaHMA LBeTa. L[BeToBhle Mojenu. BekropHoe koaupoBaHUE.
®opwmartsl rpaduueckux dainos. TpéxmepHas rpaduka. OpaxranpHas rpaduka.

KonupoBanue 3Byka. OueHka HH(pOpManuMoOHHOro 00BbEMa 3BYKOBBIX JAHHBIX MPH 3aJaHHbIX
4acTOTE IUCKPETU3aLUU U Pa3psSAHOCTH KOJIUPOBAHHUS.

Anrebpa soruku. ITonarue BrickasbiBaHMs. BbickasbiBaTenbHble GopMbl (peaukarsl). KBaHTOpBbI
CYILIECTBOBAHMS U BCEOOIIHOCTH.

Jlornueckue onepauuu. Tabauibl UICTUHHOCTU. Jlorndeckue BelpaskeHus. Jlornyeckue TOXIECTBa.
Jloka3arenbCcTBO JIOTHYECKUX TOXKIECTB C TOMOLIBIO TAaONUIl MCTUHHOCTH. Jlormueckue omepanuu u
olepanuy HaJl MHOKECTBAMU.

3aKoHbI aNredphl JJIOTMKU. JKBUBAJIEHTHBIE peoOpa30oBaHUs JIOIMUECKUX BbIpaxeHUH. Jlornueckue
YPaBHEHHUS U CUCTEMbI YPaBHEHUM.

Jlormueckue QYHKIUU. 3aBUCHMOCTh KOJMYECTBA BO3MOXKHBIX JIOTHUECKUX (QYHKIUH OT
KOJINYECTBA apryMeHTOB. [1oyIHbIE cCCTEMBI JIOTHYECKUX (QYHKIUIL.

Kanonuueckne ¢opmbl Jormdeckux  BblpakeHUH. CoBepIlIEHHbIE  JU3BIOHKTHUBHBIE U
KOHBIOHKTHBHbIE HOPMaJIbHbIE (POPMBI, AITOPUTMBI UX TOCTPOEHUS 10 TaOJINIE UCTUHHOCTH.

Jlornueckue 31eMeHTHI B cocTaBe KoMmibioTepa. Tpurrep. Cymmarop. MHOTOpa3psiIHbIN CyMMaTop.
[TocTtpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTaX [0 3aJaHHOMY JIOTUYECKOMY BBIPAKEHUIO. 3aluch
JIOTUYECKOT0 BBIPAXKEHUS T10 JIOTUYECKOH cXxeMe.

[IpencraBieHne LENBIX 4YUCEN B MAMATH KOMIbIOTEpa. OrpaHMYEHHOCTh JMana3oHa YHUCeNl INpU
OTpaHMYEHUU KojuuecTBa pa3psaoB. llepenonHeHue paspsiHOi ceTku. be33HakoBble U 3HAKOBbBIE
JlaHHbIe. 3HAaKOBBIA OUT. /IBOMYHBIN TOMONHUTENBHBIA KOJI OTPULIATETbHBIX YHCEN.

[ToOuToBble normyeckue omnepanuu. Jlormueckuit, apudMerndeckuii M UUKINYECKUH CABUTH.
Iudpoanue ¢ MOMOLIbIO TOOUTOBOM onepanuu «uckiaovaromee NJIN».

[IpencraBieHne BEIIECTBEHHBIX YUCEN B TaMATH KOMIIbIOTEpA. 3HaYallast 4acTh U MOPSAAOK YKCIa.
Jlnana3zoH 3HaueHuil BemecTBeHHbIX uuceln. [IpoOiaeMbl XpaHeHHs BEIECTBEHHBIX YHCEN, CBSI3aHHBIE C
OTrpaHMYEHUEM KOJIMUYECTBA Pa3ps/l0B. BrinonHeHne onepannii ¢ BeleCTBEHHbIMU YUCIIaMU, HAKOIUIEHHE
OLIMOOK NP BBIYUCICHHUSAX.

AJITOPUTMBI M IPOTPAMMHPOBAHME

OmnpeneneHre BO3MOXKHBIX —PE3ylbTaTOB pabOThl MPOCTEHUIIMX aJrOPUTMOB  YIpaBIICHUS
UCIIOJTHUTENIIMA M BBIUMCIUTENBHBIX aNropuTMoB. OrmpenereHre HCXOAHBIX JAHHBIX, NMPU KOTOPBIX
QITOPUTM MOXKeET JaTh TPeOyeMblil pe3ybTar.

Otanbl penieHus 3a7ad Ha KOMIIbloTepe. MIHCTpyMeHTalbHblE CPEICTBA: TPAHCIATOP, OTIAJUYUK,
npommpoBIIKUK. KoMnuisiiys u uHTepripeTanys nporpamMm. BupTyanbHble MaliuHbI.



WuterpupoBanHas cpena paszpaborku. Mertoapl oIk — mporpamMm.  Mcmonb3oBaHue
TpacCUPOBOYHBIX Tabnuil. OTiamounbiii BBIBOJ. [lomaroBoe BHIMOJHEHNE MPOrpaMMbl. TOYKHA OCTaHOBA.
[IpocMOTp 3HaUEHUI TEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tumnsl [gaHHBIX: IICJIOYUCIICHHBIC,
BELIECTBEHHbIE, CUMBOJIbHBIE, JIornueckue. Bersnenus. Cnoxuble ycnoBus. Llukisl ¢ yciaoBueM. Llukis
o mnepeMeHHoil. B3ammo3aMeHseMOCTh pa3iuYHbIX BUIOB IuKiIoB. MuBapuant mukia. CocTaBiieHue
LIMKJIA C UCII0JIb30BAHUEM 3apaHee ONPEAeIEHHOTO MHBApUAaHTA LIUKJIA.

JokymentupoBanue mporpamMm. lcnonp3oBanue KkommeHTapueB. lloaroroBka —omucaHus
IIPOrpaMMbl U HHCTPYKLIUU JJIs IOJIb30BATENS.

Anroput™bl 00pabOTKH HATYpaJbHBIX YMCEN, 3alIMCAHHBIX B MO3UIMOHHBIX CHCTEMaX CUUCIICHUS:
pa3OueHne 3amucH 4YHcia Ha OTAeNbHbe LU(MPBI, HAXOXKICHHE CYMMBI W MpPOU3BEACHUA LUOD,
HaXO0XJICHHE MaKCUMaIbHOW (MUHUMAJIBHON ) ITU(DPHI.

Haxosnenue Bcex IpoCThIX YUCEN B 3alaHHOM Juanas3oHe. [Ipencrasinenue uucia B BUjae Habopa
MPOCTBHIX COMHOXUTENEH. AJIrOpUTM OBICTPOTrO BO3BEJCHUS B CTEIICHb.

OO6paboTka naHHBIX, XpaHsamuxcs B (Qaiimax. TekcroBele W aBowuHble (aiinbl. DaitnoBbie
nepemeHHbIe ((aitoBbie yka3zarenu). Utenue u3 daiina. 3anuce B dai.

PazOuenne 3amaum Ha mnon3amaun. Iloamporpammsel (mpouenypsl W GyHKumMH). Pexypcus.
PexypcuBHble 00beKTHI (PpakTansl). PekypcuBHble nponeaypsl U ¢GyHKiuu. Vcnonb3oBaHue creka Juis
OpraHHU3ali PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue cTaHAApTHONW OMOIMOTEKH s3bIKa mporpammupoBaHus. [logkmoueHne OubInoTex
HOJAINPOrpaMM CTOPOHHMX IPOU3BOAUTENEH. MOAyIbHBIN NPUHIUI OCTPOEHUS IIPOrpamMM.

Yucnennsle MeToAbl. TouHOE U NMPUOMIDKEHHOE pelieHus 3aAauu. UncIeHHbIE METOAbl PEIICHUS
ypaBHEHUI: MeToJ1 epedopa, METO/ MOJIOBUHHOTO AejeHus. [IpnbnnkéHHoe BbIUUCICHHUE UIMH KPUBbIX.
Boruncnenue miomazaei ¢Guryp ¢ MOMOIIbIO YUCICHHBIX METOJIOB (METOJl MPSMOYTOJbHUKOB, METO]
Tpaneuuit). Ilouck makcumyma (MUHMMYMa) (QYHKIMM OAHOM MEPEMEHHOW METOJOM IOJIOBUHHOTO
JICJICHUS.

OO0paboTka CHMBOJIBHBIX JaHHBIX. BcCTpoeHHbIE (YHKIUHM S3bIKa MPOTPAMMHUPOBAHMS IS
00pabOTKH CUMBOJIBHBIX CTPOK. AJNTOpUTMBI 0OpaOOTKH CHUMBOJIBHBIX CTPOK: MOACYET KOJIUYECTBA
NOSIBJICHUH CHMBOJA B CTPOKE, pa30MEHHEe CTPOKM Ha cjoBa IO MNpPOOEIbHBIM CHMBOJAM, IOUCK
MOJICTPOKH BHYTPH JaHHOW CTPOKH, 3aMEHA HalJIEHHOW MOJCTPOKU Ha APYTyI0 CTpoKy. ['eHeparnus Bcex
CJIOB B HEKOTOPOM aj(aBUTE, yIOBIETBOPSIOLUINX 3aJJaHHBIM OorpaHuueHusiM. [IpeobpazoBanue uncna B
CHUMBOJIbHYIO CTPOKY M 00paTHO.

MaccuBbl U MOCIIEAOBATEILHOCTH YKcell. Brpluucienne o00OIEHHBIX XapaKTEPUCTUK 3JIEMEHTOB
MaccMBa WIM YHCJIOBOM IMOCJEIOBAaTENIbHOCTH (CYyMMBI, NMPOU3BEICHHS, CPEJHEro apu(pMeTH4ecKoro,
MUHUMAJIBHOTO U MaKCHUMaJbHOT'O 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOLIUX 3a/JaHHOMY
yCIIOBUIO). JINHENHBIN OUCK 33JaHHOTO 3HAYEHHsI B MAaCCUBE.

CoptupoBka oaHOMEpHOTro MaccuBa. IIpocTeie MeToAbl COPTUPOBKH (METOA MY3bIPbKa, METOJ
BbIOOpa, COpTHpOBKa BcTaBkamu). COpPTHPOBKA CIUSHHEM. BbICTpas copTHpoBKa MaccuBa (aaropuTm
QuickSort). JIBon4HBIN TOUCK B OTCOPTUPOBAHHOM MacCHBE.

JIBymMepHble MaccHuBBl (MaTpHLbl). AJITOPUTMBI 0OpaOOTKH JIBYMEPHBIX MAacCCHBOB: 3aIlOJIHEHHE
JBYMEPHOTO YMCJIOBOIO MaccHBa IO 3aJaHHBIM IIpaBWJIaM, MOMCK 3J€MEHTa B JIBYMEPHOM MAacCHBE,
BBIYHMCIIEHHE MaKCUMyMa (MUHUMYMa) U CYMMBI 3JIEMEHTOB IBYMEPHOI'O MAacCUBAa, IEPECTAHOBKA CTPOK U
CTOJIOIIOB JBYMEPHOT'O MAaCcCHBA.

HNHpopmManoHHBIE TEXHOJIOTHH

TekctoBblii mpoueccop. PemaktupoBanue u ¢opmatupoBanue. Ilposepka opdorpapuun u
rpamMMatuki. CpezncTBa MOMCKAa M aBTO3aMEHBI B TEKCTOBOM Ipoueccope. Mcmonp3oBaHue cTuiei.
CTpyKTypHpOBaHHBIE TEKCTOBble JOKYMeHThl. CHocku, ornaBineHue. KoiexktuBHas pabora ¢
JNOKyMeHTaMH. MHCTpyMEHTBI peleH3UpOBaHUs B TEKCTOBBIX THporeccopax. OOauHble CEpPBUCHI.
HenoBas nepenucka. Pedepar. [IpaBuia nutupoBaHus ICTOYHUKOB M oopMiieHUsT OnOIrnorpadudecKux
ccbulok. OdopmiieHre chucka JUTepaTypbl. 3HAKOMCTBO C  KOMITBIOTEPHOM BEPCTKOM  TeKcTa.
Texuuueckue cpenctBa BBojga  Tekcra.  CrHenualuM3upoBaHHBIE  CPEACTBA  peIaKTUPOBAHUS
MaTEMaTHYECKUX TEKCTOB.



Anamn3 naHHbIX. OCHOBHBIC 3aJaYd aHajdW3a JAaHHBIX: MPOTHO3UPOBAHUE, KIACCU(PUKALINSA,
KJIacTepu3alus, aHanu3 OTkJIoHeHuU. [locrnenoBarenbHOCTh pelIeHHs 3afad aHajdu3a JaHHBIX: cOop
NEpBUYHBIX JAHHBIX, OYMCTKA M OICHKa KayecTBa MJAaHHBIX, BBHIOOP W/WIM TOCTPOCHHE MOJEIH,
npeoOpa3oBaHre JAHHBIX, BU3YaIU3allHsl JaHHbIX, HHTEpIpeTanus pe3yibTaToB. [Iporpammusie cpencTsa
U HMHTEPHET-CEPBHCHI Uil OOpa0OTKM M TMPEICTaBICHHUsS IaHHBIX. bonpmme nanHble. MammHHOE
oOyuenue. IHTemeKTyaabHbli aHAINU3 TaHHBIX.

AHaM3 JaHHBIX C TIOMOINBIO D3JEKTPOHHBIX TaONMUI. BpIYMCIEeHHE CYMMBI, CpPEIHETO
apuMeTHYECKOro, HauOOJbIIEro (HAaMMEHBIIEr0) 3HAYCHHUsS auana3oHa. Beruuciaenue kodddummeHTa
KOppeNsiM ABYX DSIOB JaHHBIX. [locTpoeHHe CTONOYATBIX, JMHEHYATBIX W KPYrOBBIX JHArpaMM.
[Toctpoenue rpadukoB pynkuuii. [londop nuHUM TpeHaa, peleHre 3a1a4 IPOrHO3UPOBAHHUSL.

UucneHHOE pelleHHe YpaBHEHHMM C NOMOIIbI0 mojadopa mnapamerpa. Ontumusanus Kak ITOMCK
HAWIY4IlEro pelieHuss B 3aJaHHbIX ychoBusix. lLlenmeBas ¢ynkums, orpanuvenus. JlokanbHble u
r7100aNbHBI MUHUMYMBI 1eNIeBOM (yHKUWU. Pemenue 3a1ay ONTUMU3AIMHA C TTOMOIIBIO 3JIEKTPOHHBIX
TaOJIuII.

11 KUIACC

Teopernvyeckre 0CHOBbI HHPOPMATHKH

TeopeTnueckre Moaxo/bl K OI[eHKE KoJaudecTBa nHpopmanuu. 3aKoH aJJUTUBHOCTU MH(OpMAaLIUU.
®opmyna Xapriu. Uudopmanus u BeposatHoctb. @opmyna [llenHoHa.

Anroputmbl ckatusi gaHHbIX. AusroputM RLE. Anroputm Xaddmana. Anroputm LZW.
ANTrOpUTMBI CKaTUS JaHHBIX C MOTEPSAMU. Y MEHbIICHUE INTyOuHBI KOJUpoBaHUs 1[BeTa. OCHOBHBIE U/IEU
anroputmoB cxarust JPEG, MP3.

CkopocTh mnepefauyd JaHHbIX. 3aBUCHUMOCTb BPEMEHH Iepeladd OT HH(OPMAIMOHHOIO 00b&Ma
JAHHBIX W XapaKTePUCTHK KaHaja CBs3U. [IpUYMHBI BOZHMKHOBEHHMS OIIMOOK IPH Tepenavye JaHHBIX.
Konpl, no3posstonue o0HapyKUBaThb U HCHPABIATh OIIMOKM, BO3HUKAIOLIME MpHU Iepejaye JaHHBIX.
Paccrostnue Xsmmunra. Koguposanue ¢ nosropenuem 6utos. Koapsl XsmmuHra.

Cucrtembl. KoMIoHeHThI cucTeMbl U MX B3auMopencTBue. CucreMHbll 3hdekt. YnpapieHue kak
uHpOpMaMOHHBINA nporiecc. OOpaTHast CBA3b.

Mognenn u mopenupoBanue. llens monenupoBanuss. COOTBETCTBHE MOJEIM MOAEIUPYEMOMY
00BEKTY WUJIM MpOIIecCy, LIeTU MOJeInpoBaHus. Popmann3anys NPUKIaAHbIX 3a1a4.

[IpencraBieHue pe3yabTaToOB MOJEIMPOBAHUS B BHJE, YIOOHOM JUISL BOCHPHUSATHS YEIOBEKOM.
I'paduueckoe npencraBneHre JaHHBIX (CXeMbI, TAOJIUIIBI, TPA)UKN).

I'padsl. OcHoBHBIE TOHATHA. Bunel rpagos. Onucanue rpadoB ¢ MOMOIIBIO MATPULl CMEKHOCTH,
BECOBBIX MaTpHIl, CIIMCKOB CMEXHOCTH. PernieHue anropuTMHU4EeCKMX 3a]ad, CBS3AHHBIX C aHAJIU30M
rpa¢oB (IIOCTPOEHHE ONTHMAIBHOTO IYTHM MEXJIy BepIIMHAMH Trpada, ompeneneHue KoJIN4ecTBa
Pa3IUYHBIX yTEeH MEXy BEpIIMHAMH OPHUEHTHUPOBAHHOIO allUKINYECKOro rpada).

HepeBbs. bunapnoe nepeBo. [lepeBbst moucka. CrnocoObl o0xoma paepeBa. IlpencraBnenue
apu(MeTHYECKUX BhIpAXKEHUI B BUJE JiepeBa. JJucKpeTHbIe UTPBI JBYX UTPOKOB C MOJIHON HH(pOpMAIHEH.
[Toctpoenue nepeBa mnepedbOpa BapuUAHTOB, OIMHUCAHHWE CTpPATerMM WIpbl B TaOIUYHOM (opme.
BrIArphIIHbIE ¥ IPOUTPHIIIHBIE TO3UIUHA. BBINTPBIIIHBIE CTpATErVH.

CpencTBa UCKYyCCTBEHHOTO MHTEIIEKTa. CepBUCHI MAIIMHHOTO NIEPEBOJIA U PACIIO3HABAHUS YCTHON
peun. KoruutuBHble cepBuchl. MaeHTHuQuUKamus M TMOUCK H300pakKeHWH, paclio3HaBaHUE JIUII.
CamooOyuatomiuecss cucteMbl. VICKyCCTBEHHBIH MHTEIJIEKT B KOMIIBIOTEPHBIX Hrpax. Mcmomb3oBaHue
METOJIOB HMCKYCCTBEHHOTO HHTEJIEKTa B oOOyyarolumx cuctemax. lcmnonb3oBaHue MeETOJI0B
UCKYCCTBEHHOTO HMHTEJIeKTa B poOororexHuke. HMuTepHer Bemel. IlepcmekTuBbl pa3BUTHS
KOMITBIOTEPHBIX MHTEJUIEKTYaJIbHBIX cHCTeM. HelipoHHBIE ceTh.

AJITOPUTMBI H IPOTPAaMMHPOBAHHE

dopmanusanus NOHATUA anroputMa. MamuHa TeIOpHHra KaKk YHHUBEPCAIBbHASI MOJIENb BBIUACICHU.
Tesuc Uépua—Trropunra.

OneHka CIIOKHOCTH BbluMcieHuil. Bpemss paGoTrbl M 00BEM HCMONB3yeMOM MaMATH, WX
3aBUCHUMOCTb OT pa3Mepa HCXOJIHBIX AaHHBIX. OIEHKAa acCUMNOTOTHYECKOH CIIOXKHOCTH aJITOPUTMOB.



ANTOpPUTMBI TOTMHOMHUATBHOU C10KHOCTH. [lepebopHbie anroputMmel. [IpumMepsl pa3nuyHbIX alTOPUTMOB
peuieHust OHOW 3a/1a4, KOTOPBhIE UMEIOT Pa3INYHYIO CIOKHOCTD.

[Towrck MPOCTHIX YUCEIT B 3aJaHHOM JUAa30HE C TTIOMOIIBIO AITOPUTMA «PEIIeTo JpaTocheHar.

MHoropa3spsiiHbie 1eIble YUCIa, 3a]]a49d JUIMHHON apudMEeTHKY.

CrnoBapu (accoruaTUBHBIC MAaCCHUBBI, OTOOpaxkeHHs). Xomi-raduuibl. [loctpoenue andaBuTHO-
YaCTOTHOTO CJIOBAps I 3aJaHHOT'O TEKCTa.

Crekn. AHaNM3 TPaBWIBHOCTH CKOOOYHOTO BBIpRXKCHHs. BblUuciaeHue apuMETHUIECKOTO
BBIpAXXCHHUSI, 3aICAHHOTO B MOCT(HUKCHOH popme.

Ouepenu. Ucnionb3oBanue ouepeu A1k BP€MEHHOTO XpaHEHUs JaHHBIX.

Anroputmbl Ha rpadax. [loctpoeHne MUHMMAaIbHOTO OCTOBHOTO JI€pEBa B3BELIEHHOTO CBSI3HOTO
HEOpUEHTHpOBaHHOTO Tpada. KonmdecTBO pa3nuuHBIX MyTe MEXIy BEPIIMHAMU OPHUEHTHPOBAHHOTO
anuKIMdeckoro rpada. Anroputm J{eWKCcTpsl.

HepeBbs. Peanu3zamus gepeBa ¢ HIOMOIIBIO CCBIIIOYHBIX CTPYKTYp. J{BonuHbIe (OMHAPHBIE) 1EPEBbS.
[Toctpoenue nepeBa ISl 3aJaHHOTO apU(METHYECKOrO BBIpAXKEHUS. PeKypcHUBHbBIE aaropuTMbl 00X0/a
nepeBa. Mcnonp3oBaHue cTeka v odepenu it 00xo/1a aepena.

JluHaMuuyeckoe MporpaMMHpPOBAHUE KaK METOJ PELIEHHUs 3aJad C COXPAaHEHHEM IPOMEKYTOUHBIX
pe3yapTaToB. 3ajaud, peniaeMble C IMOMOIIBI0 JUHAMHYECKOTO MPOTrpaMMHUPOBAHUS: BBIUMCICHUE
PEKYpPCUBHBIX (DYHKIUH, MOACUET KOJIMYECTBA BAPUAHTOB, 3a/1a4l ONTUMH3AIIH.

[Tonsitne 06 0OBEKTHO-OPHUEHTHUPOBAHHOM TporpaMmupoBanui. OOBEKTHl U Kiacchl. CBOWCTBA U
MeTOIbI 00beKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-
OPUEHTHPOBAHHOTO MoAXoAa. MHKancynsmus, HaclieJ0BaHnue, TOJIUMOP(HU3M.

Cpenbl  ObicTpoii  pa3pabotku mporpamm. [IpoektupoBanue wuHTepdelica MOIb30OBATENS.
Hcnonb30BaHMe TOTOBBIX YIIPABIISIEMbIX JJIEMEHTOB JIJISl TIOCTPOSHUST MHTEepderica.

00630p sA3bIKOB TIporpamMmupoBanus. [lonstue o mapaaurmax NporpaMMHUPOBAHHUS.

HNHpopManoHHBIE TEXHOJIOTHH

DTarbl KOMIIBIOTEPHO-MAaTEMaTHUYECKOr0 MOJICTMPOBAHUS: IOCTAHOBKA 33J]aui, pa3paboTKa MOAEIH,
TECTUPOBAHUE MOJIENIN, KOMITBIOTEPHBINA HKCIIEPUMEHT, aHAIN3 PE3YJIHbTATOB MOJICITUPOBAHMUSL.

Juckpernszanuss Npu  MATEeMaTHYECKOM  MOJEJIMPOBAHMU  HENPEPBIBHBIX  MPOLECCOB.
MonenupoBanue IBIKEHUS. MopaenupoBaHue OWOJIOTHYECKUX CHCTEM. MaTeMaTHYeCKHe MOJCIH B
SKOHOMUKE. BrlunciauTenbHble SKCIEPUMEHTBI C MOJIEIISIMH.

O6paboTka pe3yabTaTOB SKCIEpUMEHTa. MeTol HauMEHBIIMX KBajapaToB. OIlEHKAa YHCIOBBIX
napaMeTpoB MOJIEIHPYEMBIX OOBEKTOB M IpolieccoB. BocCTaHOBIEHHE 3aBUCHUMOCTEH MO pe3ynbTaraM
SKCTIEpUMEHTA.

BepositHocTHhie Moaenu. Metonsl Monte-Kapno. WUmurannonnoe MopenupoBaHue. CHUCTEMBI
MaccoBOI0 00CITyKUBaHUSI.

Tabnuunele (pensauuoHHbIe) 0a3bl JaHHBIX. Tabmuia — MpeicTaBiIeHHe CBEIEHUN 00 OJHOTUITHBIX
oobekTax. Ilone, 3anuce. Kimrou Tabmunel. PaboTta ¢ roToBoii 0a30i JaHHBIX. 3amojHeHne 0a3bl JaHHBIX.
[Touck, copTupoBka U (UIBTpaIlUs JTaHHBIX. 3aMpOChl HA BHIOOPKY JAHHBIX. 3aMpOChl C MapaMeTpaMH.
BrruncisieMble mosns B 3ampocax.

MHuorotabnuunbie 6a3bl JaHHBIX. THIBI cBsI3eil Mexay Tabnunamu. BraemmHuit kmrod. [lenoctHOCTh
0a3bl TaHHBIX. 3aMPOCHl K MHOTOTAOIUYHBIM 0a3aM JTaHHBIX.

Nurepuer-npunoxenus. [IoHsTHe 0 cEpBEpHON U KIIMEHTCKOW YaCTAX calTa. TEeXHOIOTUs «KIUEHT
— cepBep», €€ noctouHcTBa U HepgocTaTku. OcHOBHI s3pika HTML u kackanubix tabmun ctuneit (CSS).
Cuenapuu Ha si3bike JavaScript. @opmbl Ha BeO-CTpaHHUIIE.

Pa3mernienune BeO-caiiToB. Ycnyra xocTuHra. 3arpys3ka (aiioB Ha CaiT.

BBon wu300pakeHU C  HCIOJNB30BAHMEM PA3MUYHBIX MHQPPOBBIX YCTPOUCTB  (LHPPOBBIX
doToanmapaToB ¥ MUKPOCKOIIOB, BHICOKaMep, CKAHEPOB U JIPYTUX yCTporcTB). ['padudeckuii pemaktop.
Pazpemienne. KanpupoBanue. HMcnpasinenue mnepcrnektuBbl. ['ucrorpamma. Koppekiusi ypoBHEH,
Koppekius 1Beta. O0eciBeunBaHNe MIBETHRIX 300pakeHui. Petymb. Paborta ¢ obmactsavmu. OuibTpsl.

MmuorocnoitHsie n3o0pakenus. TekcroBeie cinou. Macka ciosi. Kananel. CoxpaHeHue BbIIETICHHON
obnactu. [ToaroToBka MILTFOCTpanHii 17151 BeO-caliTOB. AHUMHUPOBAaHHBIE H300paKEHUSI.



Bekropnas rpaduka. [lpumutuBel. VI3MeHeHue TOpsAKa 3JIEMEHTOB. BbIpaBHUBaHHE,
pacnpenenenue. ['pynnupoBka. Kpussie. @opmaTbl BEKTOPHBIX PUCYHKOB. Mcmonb30BaHHWE KOHTYpOB.
BexTopu3zanus pacTpoBbIX H300payKeHUI.

[IpyHUOMIIBI TOCTPOEHUST W PEAAKTUPOBAHUS TPEXMEpPHbIX Mojenell. CerodyHble MOJEIH.
Marepuansl. MopenupoBaHue HMCTOYHUKOB ocBelleHus. Kamepwl. AnpnutuBHble TexHosnoruud (3D-
npuntepsl). [IoHsATHE O BUPTYaIbHON peaIbHOCTU U IOMOJHEHHON peaibHOCTH.

INIAHUPYEMBIE —~ PE3YJIPTATBI ~OCBOEHMA  TIPOTPAMMBI 11O MHO®OPMATHKE
(YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE ~ pE3yNbTaThl  OTPAXKAIOT  TOTOBHOCTH M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJCTBOBAaTbCA C(HPOPMHUPOBAHHOM BHYTPEHHEW TMO3ULMEH JHMYHOCTH, CUCTEMOW II€HHOCTHBIX
OpUEHTAIINI, MO3UTHUBHBIX BHYTPCHHHX YOEKICHUN, COOTBETCTBYIONIUX TPAJUIMOHHBIM IICHHOCTSIM
POCCUHCKOro O00IIecTBa, PpACUIMPEHUE 3>KU3HEHHOI'O OIbITa U OIbITa JEATENIbHOCTH B IpoOLEecce
peanu3any cpeacTBaMy y4eOHOro MpeIMeTa OCHOBHBIX HAPABICHNH BOCIUTATEIBHOMN eI TEIbHOCTH.

B pesynprate wu3ydenus HHQOPMATUKH Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUs Yy
obyyaromierocs 0yayT chOpMUPOBAHBI CIEAYIONINE TUYHOCTHBIE PE3yIbTaThI:

1) rpaKIaHCKOro BOCIIUTAHMS:

OCO3HAHHME CBOMX KOHCTHTYLMOHHBIX MPaB M OOS3aHHOCTEW, yBa)KCHHE 3aKOHA W IPABOIOPSAKA,
cOOJI0ZICHHE OCHOBOMOJIATAIOIINX HOPM HUH(OPMALIMOHHOTO MpaBa 1 UH()OPMALMOHHON OE30MaCHOCTH;

TOTOBHOCTh ~ TPOTHUBOCTOSITH ~ HMJICOJIOTHM  JKCTPEMH3Ma,  HalMOHAIM3Ma,  KCeHO(poOuH,
JUCKPUMHUHAIIMY TIO0 COLIMATIBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAJIHHBIM MPU3HAKAM B BUPTYaIbHOM
POCTPAHCTBE;

2) NATPUOTHYECKOTO BOCTIUTAHUS

[IEHHOCTHOE OTHOIICHNE K HCTOPUYECKOMY HaCIeAHIO, TOCTHKEeHUsIM Poccun B Hayke, HCKYCCTBE,
TEXHOJIOTHSIX, TOHUMaHWe 3Ha4eHHs] UHPOPMATUKH KaK HAyKH B KU3HU COBPEMEHHOTO O0IeCTBa;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

CHOCOOHOCTh OIICHMBAaTh CHUTYAllMIO W TPHUHAMATh OCO3HAHHBIC PEIICHUs, OPUEHTHUPYICh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUClie B ceTH MHTepHeT;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIIOYAsi 3CTETUKY HaAyYHOT'O U TEXHHUUYECKOTO TBOPUECTBA,

CIOCOOHOCTh BOCTIPUHMMAThH PAa3JIMYHbIE BUABI HCKYCCTBAa, B TOM YHCIIE OCHOBAaHHOTO Ha
UCTIOJIb30BaHUU MH(POPMAITHOHHBIX TEXHOJIOTHIA;

5) ¢pu3uuecKoro BOCIMTAHMSA:

c(OpPMHPOBAHHOCTh 3/I0POBOTO U 0e30MacHOro obpasza KM3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K
CBOEMY 3JI0POBBIO, B TOM YHCIIE 3a CUET COOMIO/IeHUs TpeOOBaHUN O€301acCHON SKCIUTyaTalluu CPEACTB
UH(GOPMAIIMOHHBIX U KOMM YHUKAI[TMOHHBIX TEXHOJIOTHIA;

6) TPy10BOT0 BOCIIUTAHUS:

TFOTOBHOCTh K AaKTMBHOM JI€SITEIbHOCTH TEXHOJIOIMYECKOH M COLMAIbHOW HAINpaBIECHHOCTH,
CIOCOOHOCTh HHUITUUPOBATH, TUNITAHKPOBATH 1 CAMOCTOSTEIHHO BBHITIOIHSITH TAKYIO ACSITEIHHOCTD;

uHTEpec K cdepam MpodecCHOHATBHOW JEATeNbHOCTH, CBA3aHHBIM C HH(POPMATUKOIM,
IPOTPaMMHUPOBAaHUEM W WH(OPMAIMOHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHKCHHUSAX HAyKH
UHPOPMATUKHA U HAYYHO-TEXHHYECKOTO MpOrpecca, YMEHUE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymaymiei
npodeccuu | peaTn30BhIBATh COOCTBCHHBIC KH3HCHHBIC TUTAHEI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BAHUIO Ha MPOTSHKEHUH BCEH )KU3HU;

7) 3KOJIOrM4€eCKOr0 BOCIIUTAHMA:

0CO3HaHME III00ATBHOTO XapaKTepa SKOJIOTHUECKUX MpoOIeM U MyTel MX peleHHs, B TOM YHCIe C
y4€TOM BO3MOXKHOCTEN MHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH;

8) HeHHOCTH HAYYHOTr'0 O3HAHNS:



c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH,
JOCTH)KEHUSIM HayYHO-TEXHUYECKOTO Mporpecca U OOLIECTBEHHON NMPAKTUKH, 3a CUET MOHUMAHUS POJIU
UH(POPMALIMOHHBIX PECypcoB, HH(POPMALMOHHBIX MPOLECCOB M HH(POPMAIIMOHHBIX TEXHOJOTHHA B
ycIoBUAX 1M(PpoBOH TpaHCchHOpMaALIMM MHOTHX C(ep KU3HU COBPEMEHHOTO O0IIIECTBa;

OCO3HAHHWE IIEHHOCTHM HAy4YyHOW JESITEIbHOCTH, TOTOBHOCTb OCYIIECTBISATH HPOEKTHYIO U
HCCIIEI0BATEILCKYIO AEATEIbHOCTh HHANBUAYAIBHO U B IPYIIIIE.

B mporuecce noCTH)XKEHUS JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMMbI 1O HMH(POpPMATHKE y
00y4aroIuXcsl COBEPIIEHCTBYETCSI SMOLIMOHAIbHbIN MHTEIUIEKT, IPEANoIaraloluil copMUpPOBaHHOCTS!

CaMOpETYJIMPOBaHMs, BKIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTD 3a CBOE
IIOBEJICHHUE, CIIOCOOHOCTh aJalTUPOBATHCS K IMOLMOHAIIbHBIM U3MEHEHHSIM U IPOSIBIATH TMOKOCTb, ObITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALUH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHIKEHUIO LIEJIM W YCIIEXY, ONTUMU3M,
MHUIMATUBHOCTb, YMEHUE JIEHCTBOBATh, HCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh NMOHMMAaTh 3MOLIMOHAIBHOE COCTOSIHME APYIMX, YYUTBIBAThH
€ro IpHU OCYIIECTBIEHUN KOMMYHUKALIUH, CHIOCOOHOCTh K COYYBCTBHIO U CONEPEKUBAHUIO;

COLMAJIbHBIX HaBBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOUICHUS C APYTHUMM JIIOJbMH,
3a00TUTHCS, TPOSIBIIATH UHTEPEC U pa3pemarb KOHPIUKTHL.

METAINIPEAMETHBIE PE3YJIbTATHBI

B pesymbrate wu3ydeHuss WHPOPMATHKA HAa YPOBHE CpeIHEro oO0mero oOpa3oBaHUs Yy
oOyuaromierocsi Oynyr copMUpOBaHBI METANPEIMETHBIC PE3YJIbTaThl, OTPAKCHHBIC B YHHBEPCAIbHBIX
y4eOHBIX JICWCTBUSAX, a UWMEHHO — I[I03HABaTeIbHBIC YHUBEPCAIbHBIE Y4eOHBIC JCHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAJIbHbIC Y4eOHbBIC JCHCTBUS, PETYJIATUBHBIC YHHBEPCAJIbHBIC YUCOHBIC
JEHCTBUS, COBMECTHASI ICATEIIHHOCTD.

IMo3naBaTebHbIE YHHBePCAIbHbIE yUeOHbIE AeiiCTBHSA

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSTENILHO (DOPMYJIUPOBATh U aKTYaJIM3UPOBATH MPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

YCTaHABIIMBATh CYIIECTBCHHBIM NpPU3HAK WM OCHOBAHHUS IS CpPaBHEHUS, KIACCH(PUKAIUU U
0000111eHM;

OTIPEICIIATH SN e TSIIbHOCTH, 33]]aBaTh MapaMEeTPhl M KPUTSPUH UX TOCTHIKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSIX;

pa3zpabareIBaTh IUIAH DPEHICHUS TPOOJEMBbI ¢ y4ETOM aHaiIW3a WMEIONIMXCS MaTepHATbHBIX H
HEMaTepUATbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBHI B JCSITEIHLHOCTH, OIICHUBATh COOTBETCTBHE PE3Y/IHTATOB IIEIISIM, OICHUBATH
PHUCKH TIOCTIEACTBUIA NEATENbHOCTH;

KOOPJIMHHUPOBATh W  BBIMONHATH pabOTy B  YCIOBHSX PEATBHOTO, BHUPTYAIBHOTO H
KOMOMHHMPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

2) 0a3oBbIe HCCIeA0BaTENbCKUE IeliCTBUS:

BJIQJICTh HABBIKAMH YYCOHO-HCCIIEIOBATEILCKOM ¥ TPOSKTHOM JCSITeTbHOCTH, HAaBBIKAMU
paszpeiieHus: mpobiieM, ClIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY MOUCKY METOIOB PEIIeHUs
MPAKTUYECKHX 337124, IPUMEHEHHUIO Pa3IMYHBIX METOOB ITO3HAHUS;

OCYIIECTBIISITh  pa3U4YHble BUABl JEATEILHOCTH 1O TIOJYyYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUI0 U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIC TIPH
CO3aHUU YUEOHBIX U COIIMABHBIX TPOEKTOB;

dbopMUPOBaTh HAYYHBIA THIT MBINUICHUS, BJIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMHU
MOHATUSMH U METOJaMHU;

CTaBUTH U (OPMYJTUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEILHOMN JIEATSILHOCTH M KU3HEHHBIX
CUTYaIUsX;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJIM3MPOBATh 3a7ady, BBIIBHTaTh THIOTE3y €€
pellleHus], HaXOIUTh apryMEHTHl JUIsl JOKa3aTelbCTBA CBOUX YTBEPXKACHHM, 3a7aBaTh MapaMeTpbl U
KPUTEPUHN PEIICHUS;



AQHAIN3UPOBATh IOJYYEHHBIE B XOJE PEIICHUs 3aJaud pe3yJbTaTbl, KPUTUYECKH OLEHUBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsSM, OLEHHUBATh IPUOOPETEHHBIN OIBIT;

OCYILLECTBIIATh  ILIEJICHANPABIEHHBI IOMCK IEpeHoca CpeIcTB M CHocoOOB  JieficTBUA B
po(hecCHOHATLHYIO CPey;

YMETb MEPEHOCUTh 3HAHUS B I03HABATEIbHYIO M IPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BBIJIBUT'aTh HOBBIE WJEH, NIPEUlaraTb OPUIMHAJIbHbBIE MOAXOJbl U PEIIEHUs, CTABUTh NMPOOJIEMBl U
3a/1a4M, JOIYCKAIOIUE aJIbTEPHATUBHbIE PEILICHMS.

3) pabora ¢ ungopmanmeii:

BJIAJICTh HABBIKAMH TIIOJyYeHHs] MH()OpPMAIMM M3 HCTOYHHUKOB PA3HBIX THUIIOB, CaMOCTOSTEIHHO
OCYILECTBIIATh MOMCK, aHAIU3, CUCTEMAaTU3alMI0 U MHTEPIPETaLn0 UH(OOPMAIMKM Pa3IMYHbIX BUIOB U
dbopM TpeCTaBICHNUS;

co3/laBaTh TEKCThl B pa3IMuyHbIX (opMaTax c y4yéTOM Ha3HadeHUs HH(DOpPMaLUU U IeJIeBOH
ayJIUTOPUH, BBIOUPAst ONTUMAIBHYIO (POPMY MPEICTABICHUS U BU3YalIU3allUH;

OLIEHUBATh JI0CTOBEPHOCTb, JIESTHTUMHOCTh MH(OpMAINK, €€ COOTBETCTBUE MPABOBBIM M MOPAJIbHO-
TUYECKUM HOpMaM;

UCIOJIb30BaTh CPEJACTBA MH()OPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOIMH B pELICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OpPraHM3allMOHHBIX 3adad C coOdrofieHueM TpeOOBaHUM
9PrOHOMMKH, TEXHMKH O€30IaCHOCTH, TMTHEHBI, pecypcocOepexeHHus, MPaBOBbIX M ATUYECKUX HOPM,
HOPM UH(POPMAITMOHHOHN 0€301aCHOCTH;

BJIAJI€Th HaBbIKAMM pPaClO3HABaHMUs M 3alIUThl MH(OpMaNUM, MHGOPMALMOHHON 0e30macHOCTH
JMYHOCTH.

KoMMyHHKaTHBHBIE YHUBepCAJIbHbIC Y4eOHbIe 1eliCTBUSA

1) o0menue:

OCYILECTBIISATh KOMMYHHUKALIUU BO BCeX cdepax KU3HH;

pacno3HaBaThb HEBEpOaJbHbIE CpPEJICTBA OOIIEHHS, MOHMMATh 3HAYEHHWE COLMAIbHBIX 3HAKOB,
pacrio3HaBaTh NPEANOCHIIKY KOH(OIMKTHBIX CUTYallui U CMArYaTh KOH(IIMKTBI;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMU OOIIEHUS U B3aUMOJICHCTBHS, apryMEHTHPOBAHHO BECTH JTUAJIOT,
YMETb CMSIr4aTh KOH(PIUKTHbIE CUTYaLlUH;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJ/ICTB.

2) coBMeCTHAs 1eITeJIbHOCTD:

MOHMMATh U UCTOJIb30BaTh PEUMYLIECTBA KOMAaHIHOW U MHAMBUAYAJIbHON pabOTHI;

BBIOMpPAaTh TEMATUKy M METOJbl COBMECTHBIX JeMCTBUH ¢ y4éToM OOIMIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4leHa KOJIEKTHBA,

IIPUHUMATD LIEJIM COBMECTHOM AEATEIbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH AEUCTBUS IO UX
JOCTH)KEHHMIO: COCTaBJIATh IUIAH JCHCTBUM, pacHpeneinsaTb poiad ¢ Y4YETOM MHEHUH YYacCTHHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palboThI;

OLICHMBAaTh KaueCTBO CBOEr0 BKJIaJa M KaXKJOTO Y4YacTHMKA KOMaHJbl B OOIIMH pe3yabTaT Io
pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE IPOEKTHI, OLEHUBaThb WJAEHM C TO3UIMH HOBHU3HBI, OPUTMHAJILHOCTH,
IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh IMO3UTUBHOE CTPATETHYECKOE TIOBEACHUE B PAa3JIMUHBIX CUTYyalUAX, HPOSBIATh
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUSA

1) camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENbHYIO JAESITENbHOCTD, BBISIBIATH MPOOJIEMbI, CTABUTh U
(dbopmynupoBaTh COOCTBEHHBIE 33/1a4K B 00pa30BaTEIbHON €SI TEIbHOCTH U )KU3HEHHBIX CUTYallUsX;

CaMOCTOSITENIbHO COCTABJISITh IUJIaH pEIIeHUs NpoOsieMbl € YYETOM HUMEIOUINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTECHUH;

JTaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMETa Ha OCHOBE JIMUHBIX MPEANOYTSHUH;



JieNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHOCcOOCTBOBATH (DOPMUPOBAHHIO U MPOSBICHUIO IIUPOKOH PYIUIMH B Pa3HBIX OOJIACTIX 3HAHHM,
IIOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTyalMsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLEHUBATH
COOTBETCTBUE PE3YNIHTATOB LEJISM;

BJIAJ€Th HaBbIKAMHU I103HABATEIbHON pe(iIeKcMM Kak OCO3HaHUS COBEpIIAEMbIX JEHCTBUH H
MBICIUTENBHBIX IPOIECCOB, MX PE3yJbTaTOB M OCHOBAHMI, HCIOJIB30BATH MPHUEMBI peIeKCUU IS
OLIEHKU CUTYyalllHu, BBIOOPA BEPHOTO PELLCHMS;

OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PELLIEHUS 110 UX CHUKEHMUIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAJIU3€ PE3YJIbTaTOB AEATEIbHOCTH.

3) npuHATHA ce0s M APYrux:

IpUHUMATh ceOsl, TOHMMAasl CBOU HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB IEATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MTO3ULUH JIPYrOro YeJIOBEKa.

MNPEJIMETHBIE PE3YJIBTATHBI

B mpomnecce n3ydenus kypca mHpoOpMaTUKu yriry0ia€HHOTO ypoBHS 6 10 Kiacce 00ydaronmMucs
OyIyT AOCTUTHYTHI CIEIYIOIINE TPEIMETHBIC PE3YIbTAThI:

BJIaJICHHE TPEACTABICHUSAMHU O POJH MH(POPMALMU W CBA3aHHBIX C HEW IMPOILIECCOB B NPHUPOJE,
TEXHUKE M OOIeCTBe, MOHATUAMU <«WHDOpManUs», «WHOOPMALMOHHBIA MPOIECCH, «CUCTEMay,
«KOMIIOHEHTBI CHCTEMBI», «CUCTEMHBIH Y PEKT», «<MHPOPMALMOHHAS CHCTEMAY, «CHCTEMa YIPaBICHU»,

BIIQJICHHE METOJaMHU MoHuCcKa uH(popManuu B ceTd VHTepHET, yMEHHE KPUTUYECKH OICHUBAThH
UH(OPMaLNIO, TTIOTY4YeHHYIO U3 cetu HTepHeT;

YMEHHE XapaKTepH30BaTh OOJNbIINE NaHHbIC, MPUBOAUTH MPUMEPHl UCTOYHUKOB UX MOJIYYCHUS U
HAIpaBJICHUS! MCIOJIb30BaHUS, YMEHHE KJIacCU(UUIUPOBATh OCHOBHBIE 3a/ladd aHajiu3a JIaHHBIX
(mporHo3upoBaHue, Kiaccuukanus, KJIacTepU3aIus, aHallu3  OTKJIOHEHUH), MMOHUMATh
[IOCJIEZI0BATENbHOCTh PELICHUS 33Jay aHajlu3a JaHHBIX: cOOp NEPBUYHBIX JAHHBIX, OYUCTKA M OLIEHKa
Ka4yecTBa JJaHHbIX, BEIOOP W/MIIM MOCTPOCHUE MOJIENH, ITpeoOpa3oBaHue JaHHbIX, BU3yallu3alus JaHHBIX,
MHTEPIIpETaLNs PE3YIbTaTOB;

MIOHMMaHHE OCHOBHBIX MPHUHILUIIOB YyCTpOHCTBA U  (YHKUMOHHUPOBAHUS  COBPEMEHHBIX
CTallMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TCHIACHIINN Pa3BUTHUSI KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIaJIeHHE HaBbIKaMH pabOThI C OMepalMOHHBIMU CHUCTEMaMHU, OCHOBHBIMH BHJIaMH TPOTPaMMHOI0
obecrieueHus JIJIsl pelIeHus Y9eOHBIX 3a/1a4 M0 BIOPAHHOM CIIeIIMAIN3aIliH;

HaJIMYME NPEICTaBICHUH O KOMIBIOTEPHBIX CETAX U MX POJIM B COBPEMEHHOM MHpE, O 0a30BbIX
NPUHIUIIAX OpPTaHMW3alMU W (QYHKIIMOHUPOBAHHS KOMITBIOTEPHBIX ceTed, 00 OOImuX MpUHIIHIAX
pa3paboTKu M (PYHKIIMOHUPOBAHUS UHTEPHET-IIPUIIOKEHUH;

MIOHMMaHUE Yrpo3 HMHPOPMAIMOHHON O0€30MacHOCTH, HCMIOJIb30BaHUE METOJ0B U CPEICTB
OPOTUBOACUCTBUS 3TUM Yyrpo3aM, COOJNIOZEHHE Mep Oe30MacHOCTH, MPEeNIOTBPAINAIONIIMX HE3aKOHHOE
pacrpocTpaHeHHue TIEPCOHATBHBIX JaHHBIX, COOJIIOICHHE TPEOOBAHUM TEXHUKU 0€30MacHOCTH M TUTHECHBI
npu paboTe ¢ KOMIIBIOTEpPAMH U IPYTUMHU KOMIIOHEHTaMH LIU(POBOTO OKPY>KEHUs!, TOHUMaHUE TPAaBOBBIX
OCHOB HCITOJTb30BaHMS KOMITBIOTEPHBIX IPOTpaMM, 0a3 JaHHBIX U paboTH B ceTn VHTEepHET;

MOHMMAaHHE OCHOBHBIX NPUHIUIOB JUCKPETH3AlMM pa3IMYHBIX BHJIOB HH(YOpPMALUU, YMEHHE
oTpeneNiaTh WHPOPMAIMOHHBIH 00BEM TEKCTOBBIX, I'pa)MUeCKUX M 3BYKOBBIX JAaHHBIX TPH 3aJaHHBIX
napameTrpax JUCKPETH3allMH, YMEHHUE OIpeNeNiTh CPEeIHIO CKOPOCTh Mepelaud JaHHbBIX, OILICHHUBATh
W3MEHEHHE BPEMEHH Iepellaud MpH U3MEHEHWH WH(OPMAIMOHHOTO 00BEMA NTaHHBIX M XapaKTEPUCTHK
KaHaJla CBS3H,

YMEHHE HCIOJIb30BaTh MPU PELICHUH 3a/lad CBOMCTBA MO3WLMOHHOW 3alUCH YHCEN, aJropuTMa
MOCTPOCHMS 3aIMCH YHUCIIa B MO3UIIUOHHON CHCTEME CUHMCIICHHS C 33JaHHBIM OCHOBAaHUEM M MOCTPOCHUS



Yucia Mo CTPOKE, COAep Kalleil 3amich 3TOT0 YMCIIa B TO3MLIMOHHOM CHCTEME CUUCIICHHS C 3aJlaHHBIM
OCHOBAHMEM, YMEHHE BBINOJIHATh apU(PMETHUECKHE ONEPALMH B TO3ULIMOHHBIX CUCTEMAaX CUHUCIICHUS;

YMEHHUE BBIOJIHATH MPE0OpPa30BaHNUsl JJIOTUYECKUX BBIPAKEHHH, UCTIONB3Ys 3aKOHBI aJIreOphl JIOTUKHY,
YMEHHUE CTPOUTH JIOTUYECKOE BBIPA)KEHUE B TU3BIOHKTUBHON M KOHBIOHKTUBHOI HOpMaJIbHBIX (hopMax 1o
3aJaHHON Ta0NMIle MCTUHHOCTH, HCCIEOBaTh 00JAaCTh HCTHHHOCTH BBICKA3bIBAHUS, COJIEPIKAILETO
IIEpEMEHHBbIE, PELIaTh HECIOKHBIE JIOTHYECKUE YPABHEHUS U CUCTEMbI YPaBHEHUI];

MMOHMMaHKE 0a30BBIX AITOPUTMOB 0OPAOOTKHM YUCIOBOM M TEKCTOBOM MH(pOpMaIH (3aIHCh YHCET B
NO3ULIMOHHOM CHUCTEME CUMCIICHHUS, HAaXOXKAECHUE BCEX IMPOCThIX YHUCENI B 3aJaHHOM JHala3oHE,
00paboTKa MHOTOPA3PSAIHBIX LENbIX YHACEII, aHATN3 CHMBOJIBHBIX CTPOK U JAPYTHX), AITOPUTMOB TIOUCKA
COPTUPOBKH, YMEHUE ONPEAEIATh CI0KHOCTh U3y4aeMbIX B Kypce 0a30BbIX aJlTOPUTMOB (CyMMHPOBAHUE
3JIEMEHTOB MAacCHBa, COPTHPOBKA MACCHBA, NMEPeOOPHBIC alrOPUTMBI, JTBOMYHBIN MOUCK) U MPUBOJUTH
IPUMEPBI HECKOJIBKUX aJTOPUTMOB Pa3HOM CIO0XKHOCTH IS PELIEHUs OJHOM 3a/1a4H;

BJIQJICHUE YHHBEPCAIBHBIM SI3bIKOM IPOrpPaMMHUpPOBaHUs BbICOKOTo ypoBHs (Python, Java, C++, C#),
IPEJCTAaBICHUAMU O 0Aa30BbIX TUIAX JAHHBIX U CTPYKTYpax JaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIE
YIPaBIAIONNE KOHCTPYKIIMH, YMEHHUE OCYLIECTBIATh aHAIN3 NPEJIOKEHHON MPOrpaMMbl: OMpPEIeNsiTh
pe3yibTaThl PabOThl IPOrPaMMBbI IIPU 33JaHHBIX UCXOJHBIX JAHHBIX, ONPEAEIATh, IPU KaKUX UCXOAHBIX
JTAHHBIX BO3MOJKHO IOJTyYeHHE YKa3aHHBIX PE3YJIbTATOB, BHISBIATH JTaHHBIE, KOTOPHIE MOTYT MPUBECTH K
omnoOKe B paboTe nporpaMmsl, GOPMYIUPOBATH MPEATIOKEHUS MO YIYUIIEHUIO IPOrPaMMHOI0 KO/1a;

YMEHHE CO3/aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIC JOKYMEHTHI M JJIEMOHCTPAIIMOHHBIC MAaTEPUAITBI
C MCIIOJIb30BaHUEM BO3MOXKHOCTEH COBPEMEHHBIX MPOTrPaMMHBIX CPEJCTB U O0JIaYHbIX CEPBUCOB;

YMEHHE HCIIOB30BaTh AJIEKTPOHHBIC TAOJIUIIBI TSl aHAIIN3a, TIPEICTABICHUS U 00paOOTKH TaHHBIX
(BKJItOYAs] BBIYMCIIEHUE CYMMBI, CPEAHEro apu(MeTHuecKoro, HauboJIbIIEr0o U HAUMEHBLIETO 3HaYeHUH,
pelieHre ypaBHeHH, BBIOOP ONTHMAaIBHOTO

peleHus, 1o00p JIMHUYU TPEH 1A, PeLIeHHUE 3aay IPOTHO3UPOBAHUS).

B mpomnecce n3ydyenus kypca mHpopMaTuku yriry0ia€HHOro ypoBHS 6 11 Kiacce 00ydarommMucs
OyAyT JOCTUTHYTHI CIEIYIOIIUE ITPEIMETHbIE PE3YIbTaThI:

YMEHHE CTPOUTH HEPABHOMEPHBIE KOJIbI, TOMYCKAIOIINE OAHO3HAYHOE ACKOAMPOBAHNE COOOIICHUIA
(mpedUKCHBIE KOZBI), HCIOJIB30BaTh IPOCTEHIINE KOAbI, KOTOpbIE IO3BOJSIOT OOHApYXHUBAaTh MU
UCTIPABJIATH OIIMOKH MPH Tepeiadye JaHHBIX, CTPOUTH KO, 00eCTIeUnBAIOIINN HAUMEHBITYIO BO3MOKHYTO
CPEIHION0 JUIMHY COOOILEHUS MPU U3BECTHOM 4acTOTE CUMBOJIOB, MOSICHATH NPUHLUIIBI paOOTHI MPOCTHIX
QITOPUTMOB CXKATHS JaHHBIX;

YMEHHUE pelaTh aJrOpUTMHUYECKHE 3aJaud, CBA3aHHBIE C aHAIM30M rpadoB (3a1aun MOCTPOECHHUS
ONTUMAIILHOTO MYTH MEXIy BepIIMHAMH Tpada, ompenereHrss KOJMYECTBA PA3IMUYHBIX ITyTEH MEXIy
BEPLIMHAMU OPUEHTUPOBAHHOTO AlMKIMYECKOTo Irpada), yMeHHe MCI0JIb30BaTh AEPEBbs MPH aHAIU3E U
MOCTPOCHHUH KOJIOB W LTS IPEICTaBICHUS apu(METHUECKIX BBIPAKCHHM, IPH PEIICHUN 33/1a4 MTOUCKA U
COPTUPOBKH, YMEHHE CTPOUTH JIEPEBO UIPHI M0 33JJaHHOMY aJIrOPUTMY, pa3padaThiBaTh 1 0OOCHOBHIBATh
BBIMTPBIIITHYIO CTPATETHIO UTPHI;

yMeHHUe pa3pabaTbiBaTb U peaJu30BBIBATH B BUAE NporpaMM Oa3oBble alrOPUTMBI, YMEHHE
UCTIONIF30BaTh B TMPOTpaMMax IaHHBIE Pa3jIMYHBIX THUIIOB C Y4ETOM OTrpaHWUYEHUI Ha JWamna3oH HuX
BO3MOXHBIX 3HAU€HHH, MPUMEHATh MPU PEIICHUH 3a/1a4 CTPYKTYphl JAHHBIX (CIUCKH, CIOBAPH, CTEKH,
ouepenH, JepeBbsi), KCIOJIB30BaTh 0a30BbIe ONEpaliii CO CTPYKTYPaMH [aHHBIX, HPUMEHSTH
CTaHJapTHBIE U COOCTBEHHBIE MOANPOrpaMMBbI Ul 00paOOTKU YUCIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK,
WCIIOJIB30BaTh TIPH  pa3pabOTKe MporpaMM OMOJMOTEKH TMOAMPOrpaMM, 3HATh (PYHKITMOHAIbHBIC
BO3MOXXHOCTH MHCTPYMEHTAJIBHBIX CPEJICTB CPe/ibl pa3pabOTKH, yMEHUE UCIOIb30BaTh CPEACTBA OTIAIKH
IpOTpPaMM B Cpejie TPOTPaMMUPOBAHUS, YMEHHE TOKyMEHTHPOBATh IPOTPAMMEI,

YMEHHUE c03/1aBaTh BeO-CTPAHUIIBI;

BJIaJICHHE OCHOBHBIMHU CBEJICHUSMH O 0a3ax JaHHBIX, HX CTPYKTYpE, CPEACTBAX CO3MaHMS M pabOTHI
C HUMH, YMEHHUE UCMOJIb30BATh TaOJUYHbIE (pesILMOHHBIE) 0a3bl JaHHBIX (COCTABIATH 3aMpockl B 0azax
JTAHHBIX, BBIIOJHATH COPTHPOBKY W TOMCK 3amucedl B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX) U CIIPAaBOYHBIE CUCTEMBI;

YMEHHE WCIIOJ30BaTh KOMIBIOTEPHO-MaTeMaTHYECKHE MOJCTH JUIA aHalu3a OOBEKTOB H
nporeccoB: (GopMyaupoBaTh IENb MOACTUPOBAHUSA, BBIIOIHATH aHAIU3 PE3yJIbTATOB, MOJYUYECHHBIX B



XO0JIc MOJICIIMPOBAHUS, OIICHUBATh COOTBETCTBHE MOJICIIA MOJCIUPYEMOMY OOBCKTY HIIM TIPOIECCY,
NPECTABIIATh PE3yIbTaThl MOJCIIMPOBAHUS B HATJISITHOM BHJIE;

yYMEHHUE OPraHU30BbIBATh JINYHOE HUH(POPMAIIMOHHOE MTPOCTPAHCTBO C UCIOIB30BAHUEM Pa3IMIHBIX
cpeAcTB MHU(POBBIX TEXHOJOTWH, MOHUMAHHE BO3MOXXHOCTEH HU(POBBIX CEPBHCOB T'OCYIapPCTBEHHBIX
yCIyT, TUPPOBBIX 00pa30BaTEIbLHBIX CEPBHUCOB;

MOHMMAaHWE OCHOBHBIX MPHUHIIUIIOB pPAa0OThI, BO3MOXXHOCTEH U OTPAaHMYCHHS PUMEHCHHUS
TEXHOJIOTUI UCKYCCTBEHHOT'O HMHTE/UICKTAa B PA3JIUYHBIX 00JACTAX, HAJIMUYUE MPEJICTABICHUU O Kpyre
pemaeMbIX 3a/ad MallMHHOTO oOydeHUs (pacmo3HaBaHUs, KiIacCHU(DUKAMU W MPOTHO3UPOBAHHMS)
HAJIMYME MPEJACTABJICHUM 00 HCHOJIb30BAHUU HWH(POPMALMOHHBIX TEXHOJOTMH B  Pa3IMYHBIX
poeCCHOHANIBHBIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne | HammenoBanue pasnenoB u TeM | KomuwdecTBo | DiekTpoHHBIE (TUPPOBHIC) BocnutarenbHblil MOTEHIIMAT TpeAMETa
/1 POrPaMMBI YaCcOB 00pa3oBaTelIbHbIC PECYPCHI
Paznea 1.1lndpoBasi rpaMOTHOCTD
1.1 | KommbtoTep - YHUBEpPCAIbHOEC 3 https://resh.edu.ru/ OIBIT CaMOCTOSITCIILHOTO MPUOOPETEHHS HOBBIX 3HAHUM,
YCTPOMCTBO 00pabOTKH JaHHBIX OITBIT MPOEKTHOM JESITEILHOCTH;
1.2 | [IporpamMmMHOe oOecrieueHne 6 https://resh.edu.ru/ OIIBIT U3yYEHUs], 3AIUTH U BOCCTAHOBIICHHS KYJILTYPHOTO
1.3 | KoMIbloTepHBIE CETH 6 https://resh.edu.ru/ HaCleUs 4YeJOBEYECTBA, OIBIT CO3JaHMS COOCTBEHHBIX
1.4 | Uadopmarmonnas 3 https://resh.edu.ru/ POU3BEICHUIN KYJbTYPHI, OIIBIT TBOPYECKOT'O
0€301acHOCTh CaMOBBIPAKCHHS,;
OIBIT BEICHHUS 3J0POBOrO 00pa3a XW3HH H 3a00THI O
30pOBbE APYTUX JIFOJEH;
OIBIT OKa3aHUS TIOMOIIU OKPYKAIOIIUM, 3a00Thl O
MaJIbIIIaX WK ITOKUIIBIX JTFOJIX, BOJIOHTEPCKHUM OIIBIT;
OIBIT CAMOIO3HAHUS M CaMOAHAJIM3a, OIBIT COIHAJIBHO
PUEMJIEMOTO CAMOBBIPAKEHHSI U CAMOPEATH3aIlHH.
Wroro mo pazneny 18
Pasznen 2. Teopernyeckue 0CHOBbI MH()OPMATHKH
2.1 | lpencrasnenue nHGoOpManny B 15 https://resh.edu.ru/ OIBIT CaMOCTOSITEJIBHOTO TPHOOPETEHHST HOBBIX 3HAHUM,
KOMIbBIOTEPE OITBIT MPOEKTHOM JESITENLHOCTH;
2.2 | OCHOBBI aJIT€OPHI JIOTHKH 13 https://resh.edu.ru/ OIBIT M3yYEHUS, 3AIIUTHl ¥ BOCCTAHOBJIEHUS KyJILTYPHOIO
2.3 | KomnprotepHas apupmMeTrKa 4 https://resh.edu.ru/ HAClIe/IUsT YEJIOBEYECTBA, OIBIT CO3/aHUS COOCTBEHHBIX
POU3BEICHU KYJIBTYPHI, OTTBIT TBOPYECKOTO
CaMOBBIPAKEHHS;
OMBIT BEJCHHUS 3J0POBOr0 00pa3a XHU3HH H 3a00TBI O
3710pOBbE IPYTIUX JIFOIEH;
ONBIT OKa3aHWs TMOMOIIM OKPYXKAIOIKM, 3a00TBI O
MAJIBIIIAaX WK TIOXKUIIBIX JIFOMISX, BOJIOHTEPCKHI OIIBIT,
OIBIT CAMOIIO3HAHUS M CaMOAHAJM3a, OIBIT COIHAIBHO
MIPUEMJIEMOTO CaMOBBIPAXKEHHUS M CAMOPEaTH3aIliH.
Hroro 1o pasneny 32

Pa3nes 3.AlropuTMbl 1 NPOrpaMMHpPOBAHHUE

3.1

BBenenue B nporpaMMupoBaHue

12

https://resh.edu.ru/

3.2

BcnomorarensHbie AJITOPUTMBI

6

https://resh.edu.ru/

OIIBIT CaMOCTOATCIBHOIO HpI/IO6pCTCHI/I}I HOBBIX 3HaHPII>i,
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3.3 | YncnenHbIE METOIBI 5 https://resh.edu.ru/ OTIBIT TPOCKTHOM JEATCIILHOCTH;
3.4 | Anroput™msl 00pabOTKH 5 https://resh.edu.ru/ OIIBIT U3YYCHUS, 3AIIUTH U BOCCTAHOBJICHHS KYJIBTYPHOTO
CHMBOJIBHBIX JaHHBIX HacJeUsl YEJOBEYECTBA, OMBIT CO3JaHHS COOCTBEHHBIX
3.5 | Anroputmbl 006paboTKu 10 https://resh.edu.ru/ IPOU3BEICHU I KYJIbTYpHI, OTIBIT TBOPUYECKOTO
MacCHBOB CaMOBBIPAKCHHS;
OIBIT BEJICHUS 3JI0POBOrO 00Opa3a XH3HH U 3a00THI O
3II0POBbBE JAPYTUX JHOJICH;
OIBIT OKa3aHWs TIOMOIIY OKPYKAaIoIIuM, 3a00Thl O
MaJIBIIIAX WM TIOXKUIIBIX JIFO/ISX, BOJIOHTEPCKHUH OIIBIT;
OIBIT CaMOIIO3HAHMSI M CaMOAHAJIN3a, OIBIT COIHAIBHO
IPUEMJIEMOTO CAMOBBIPAKEHUS ¥ CAMOPEaJIH3allHH.
Htoro no pazneny 38
Pasnen 4. UndopmannonHbie TEXHOJOTHH
4.1 | O6paboTKa TEKCTOBBIX 6 https://resh.edu.ru/ ONBIT CAMOCTOSATEIBHOIO MPUOOPETEHHs HOBBIX 3HAHUIA,
JIOKYMEHTOB OTIBIT TPOEKTHOM JICATEIILHOCTH;
4.2 | Ananu3 1aHHBIX 6 https://resh.edu.ru/ OIIBIT U3Y4YEHUs, 3alUTHl U BOCCTAHOBJICHUS KYIBTYPHOI'O
HacJeusl 4YeJIOBEUSCTBA, OIBIT CO3JAHMS COOCTBEHHBIX
POM3BEACHU I KYJIBTYPBHI, OTIBIT TBOPYECKOTO
CaMOBBIPAKCHHS;
OIBIT BEACHUS 37I0POBOrO 00pa3za XH3HM M 3a00THl O
3710pPOBbE IPYIUX JIFOIEH;
OINBIT OKa3aHUs TOMOIIY OKPYKAIOIIUM, 3a00Thl O
MAJIBIIIAX WJIH TIOXKUIIBIX JIFO/ISIX, BOJIOHTEPCKHUI OIIBIT,
OIBIT CAaMOIIO3HAHUS M CaMOAHAIM3a, OIBIT COIHAJIBHO
MPUEMIIEMOTO CAMOBBIPAKCHHUS M CAMOPEATH3allUH.
Hroro no paszneny 12
PesepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB 102

110 TIPOIT'PAMME
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11 KJIACC

Ne
/o

HanmenoBanne pasaciioB u
TCM IIPOTI'paMMBbI

KomnuectBo
4acoB

DnekTpoHHbIC (IU(PPOBLIE)
00pa3zoBaTeNbHbIC PECYPCHI

BocnurarensHbBIN MOTESHITAAIT npeamMeTa

Pasznea 1.Teopernueckue 0CHOBbI MH()OPMATHKH

1.1 | Uadopmarus u 10 https://resh.edu.ru/ OIBIT CaMOCTOSITEIILHOTO MPUOOPETCHUS] HOBBIX 3HAHUM,
MH(pOPMAaLMOHHbIE ITPOLIECCHI OIIBIT IPOEKTHOM ACSATEIBHOCTH;
1.2 | MogenupoBanue S https://resh.edu.ru/ ONBIT W3YYEHHUS], 3aIIUThl U BOCCTAHOBJICHHUS KYJIBTYPHOTO
HacJieIus 4YeJIOBEYeCTBA, OMNbBIT CO3JaHHUs COOCTBEHHBIX
IIPOU3BEICHUN KYJbTYpHI, OIIBIT TBOPYECKOTO
CaMOBBIPAKEHHS,;
ONBIT BEIEHUS 3JI0pOBOro olpa3a XU3HU MU 3a00THl O
310pPOBbE IPYTUX JIFOJECH;
OIIBIT OKA3aHUS MOMOIIY OKPYXKAIOIIUM, 3a00ThI O MaJIbIIIax
WJIU TIOKUJIBIX JTFOJSIX, BOJIOHTEPCKUH OIIBIT;
OIBIT CAaMOIIO3HAHUSA M CaMOAHAJINM3a, OIBIT COLMAIBHO
IIPUEMIIEMOr'0 CAMOBBIPAXKEHUS U caMOpeaIn3aliiu.
Uroro no pazgeny 15
Pazngen 2. AnroputMbl 1 NIPOrpaMMHPOBAHUE
2.1 | DneMeHTHI TeOpHH 5 https://resh.edu.ru/ OIBIT CAMOCTOSTEIILHOTO MPUOOPETCHUSI HOBBIX 3HAHUM,
JITOPUTMOB OIIBIT IPOEKTHOM AESITEIBHOCTH;
2.2 | ANTOpUTMEI U CTPYKTYPBI 18 https://resh.edu.ru/ OIBIT U3Y4YEHMs, 3AIUUTHI U BOCCTAHOBIICHHS KYJIbTYPHOI'O
HAAaHHBIX HAcJIequs 4YeJIOBCUYSCTBA, OIBIT CO3JAaHHS COOCTBEHHBIX
2.3 | OcHOBBI OOBEKTHO- 13 https://resh.edu.ru/ NPOM3BEICHU I KYJbTYPHI, OIIBIT TBOPYECKOTO
OPHUEHTHPOBAHHOT O CaMOBBIPAKEHHS;
IporpaMMHUpOBaHUA ONBIT BEJEHHUs 370pOBOro obpasa KHU3HM M 3a00ThI O
310pOBbE IPYTUX JIFOJEH;
OTBIT OKa3aHUs MTOMOUIY OKPYKaOLIUM, 3a00ThI O MajblIIax
WJIU TIOKUJIBIX JTFOJSIX, BOJIOHTEPCKUH OIIBIT;
OIBIT CAaMOINO3HaHUSA M CaMOAHAJINW3a, OIBIT COLMAIBHO
IIPUEMIIEMOI'0 CAMOBBIPAXKEHUS U CaMOpeaIU3aliu.
Hroro 1o pasneny 36
Pa3nes 3.MH(popManmiOHHbIEC TEXHOJTOTHH
3.1 | KomnsroTepHo- 8 https://resh.edu.ru/ OMBIT CAMOCTOSATENBHOTO TMPHOOPETeHUsT HOBBIX 3HAHHIH,

MaATEMaTHYICCKOC
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MOICIINPOBAHUC

OITBIT HpOCKTHOﬁ JACATCIIBHOCTH,

3.2 | ba3bl aHHBIX 10 https://resh.edu.ru/ OMBIT M3YYCHHUs, 3alUThl U BOCCTAHOBJICHUS KYJIbTYPHOI'O
3.3 | BebG-caiiTh 14 https://resh.edu.ru/ HACJIC/IUs YEJIOBEUECTBA, OIBIT CO3JaHHUS COOCTBEHHBIX
3.4 | KomnbiorepHas rpaduka 8 https://resh.edu.ru/ IIPOU3BENCHUN KYJIBTYpHI, OIIBIT TBOPYECKOT'O
3.5 | 3D-monenupoBanue 8 https://resh.edu.ru/ CaMOBBIPAKEHHS;
OINBIT BEJICHHS 3I0pOBOr0 00pa3a KHU3HH U 3a00ThI O
3JI0POBBE JPYTHX JIIO/ICH;
OITBIT OKA3aHUsI TOMOIIN OKPYKAIOMIAM, 3a00ThI O MaJIbIIIIAX
WK TTOKUITBIX JIFO/IX, BOJIOHTEPCKHUH OIIBIT;
ONBIT CAMOIMO3HAHUS K CaMOAHAJIM3a, OIBIT COIHAJIBHO
PUEMJICMOTO CAMOBBIPAKEHUS U CaMOPEaTU3aIlH.
Wroro no pazneny 48
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB 102

[10 [IPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOIECCA

OBHBATEJII)HI)IE YYEBHBIE MATEPUAJIBI IS YHEHUKA
Nudopmaruka (B 2 yactsx), 10 kmace/ [Tonskos K.1O., Epemun E.A., O01mmecTBoO ¢ orpaHUYeHHOM
orBeTcTBeHHOCTHI0O «BMTHOM. JlabopaTtopust 3HaHUI»; AKI_II/IOHepHOG obmmectBo «M31aTeIBCTBO
«[IpocBemenue»

* Uudopmaruka (B 2 yactsx), 11 xiacc/ [lomnsikoB K. 1O., Epemun E.A., O6miectBo ¢ orpaHu4eHHON
otBeTcTBeHHOCTHI0O «BMTHOM. JIaGoparopus 3HaHM»; AKITMOHEPHOE 0011ecTBO «I31aTENhCTBO
«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI JJIS YUUTEJIA

Nudopmaruka. 10—11 knaccel. ba3oBsrii u yriyOsieHHbIH ypoBHHU : MeToaundeckoe mocooue / K. FO.
[Monsixos, E. A. Epemun.—M.: BUHOM. JlaGopaTopus 3HaHui, Wil

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

Poccuiickas snexTponHas mkodia https://resh.edu.ru/



[Ipunoxxenue

CHHCOK UTOTOBBIX INIAHUPYEMBIX Pe3yJIbTATOB ¢ YKa3aHHEM TanoB UX GopMHPOBAHNUS U
CIIOCO0O0B OLIEHKH

10 xmacc

Ne

[Inanupyemsle pe3yabTaTbl/ IPOBEPsIEMble YMEHUS
(KpUTEpUU OLIEHKH)

OTansl
¢dbopmupoBaHus

CrocoObl OLIEHKU

BJIaJICHHE IPEICTaBICHUSIMU O POJIM MH(OpManuu u
CBSI3aHHBIX C HEW IPOLIECCOB B IPHUPOJAE, TEXHUKE M
ol1ecTBe, HOHATUSAMU «uHpopMaLys»,
«uH(POPMAITMOHHBIN IIPOLIECC, «cucremay,
«KOMIIOHEHTBl CHCTEMBI», «CUCTEMHBIH 3¢ dexT»,
«uH(pOpMAIIMOHHAS CUCTEMAY, «cucrema
yIpaBJIECHUSY;

CEHTAOpb-Mai

YCTHBIi1 o1poc,
MMMChbMEHHAs paboTa

BJIQJICHUE METOJAaMHU IIOMCKa WH(GOpMAIMH B CETH
WHrepner, YMEHHE KPUTHUYECKH OLICHUBAaTh
nH(OpMaIHIo, TOTy4YeHHYI0 U3 cetn VHTepHeT;

CEHTIOpb-Mait

YCTHBIN OTIPOC,
MUChbMEHHas paboTa,
IIpaKkTUYecKas paboTta

YMEHHME  XapakTepu3oBaTb  OOJbIIME  JIaHHBIE,
MPUBOJIUTL TPUMEPHl MCTOYHHKOB WX TIOTYYCHHS U
HaIpaBlIeHUs UCIOJIB30BaHUS, yMEHUE
KiIaccuuuupoBaTh ~ OCHOBHBIE  3aJaud  aHaIHM3a
JTAHHBIX (mporHo3upoBaHue, Kinaccupukanus,
KJIacTepu3alMsi, aHaliu3 OTKJIOHEHMH), IOHUMATh
MOCNEOBATENbHOCT  PEIIEHUs  3ajJa4  aHajiusa
JAHHBIX: COOP NEPBUYHBIX JAaHHBIX, OYMCTKA U OLICHKA
KauecTBa JaHHBIX, BEIOOP W/WIU MOCTPOECHUE MOJEINH,
npeoOpa3oBaHue JaHHBIX, BHU3YyaJM3allUsl JIaHHBIX,
WHTEpIpETAIHs] PE3yJIbTAaTOB;

CEHTAOpb-Maii

YCTHBIH OIIpoc,
MMMChbMEHHAs paboTa

IIOHUMAaHHE OCHOBHBIX IIPUHLHUIIOB YCTPOMCTBA H
(YHKIIMOHMPOBAHUS COBPEMEHHBIX CTAllMOHAPHBIX U
MOOUJIBHBIX ~KOMITBIOTEPOB, TEHJEHUUN pa3BUTUS
KOMIIBIOTEPHBIX TEXHOJIOTHH;

CeHTIOpb-Mait

YCTHBIH OIIPOC,
MMChMEHHAs padoTa

BJaJICHME HaBbIKaMM palbOThl € ONEpallMOHHBIMU
CUCTEMaM{, OCHOBHBIMH BHJAaMH IPOrPaMMHOTO
o0OecnieueHus s pelleHus Y4eOHbIX 3ajad Io
BbIOPAHHOM cHelMaIn3alny;

CEHTAOph-Maii

YCTHBIH oIpoc,
MUChbMEHHas paboTa,
MpaKTHYeCcKas padoTa

HaJIMYME NPECTaBICHUN O KOMIBIOTEPHBIX CETSIX U UX
pOJM B COBPEMEHHOM MHpeE, O 0a30BBIX MPHUHITUIIAX
opraHuzan U (QyHKIMOHUPOBAHUS KOMIIBIOTEPHBIX
cereif, 00 o0OmWUX mnpuHIUOAX pa3paboTKu U
(YHKIIMOHMPOBAHUS HHTEPHET-NPUIIOKEHUIH;

CEHTAOph-Maii

YCTHBIH oIIpoc,
MMChMEHHAs padoTa

MMOHMMaHUE YTrpo3 WH(OPMAIMOHHON OE€30MaCHOCTH,
WCIOJIb30BaHNE METO/IOB M CPEJICTB MPOTUBOACHCTBUS
9TUM yrposam, coOmojeHne Mep 0e30MacHOCTH,
MPEIOTBPAIIAIONINX HE3aKOHHOE pacHpOoCTpaHEHUE
MEPCOHAIBHBIX JIAHHBIX, COOJOJIEHHEe TPeOOBaHMI
TEXHUKU OE€30MacHOCTH W TUTHEHBI MpH paboTe ¢
KOMITBIOTEPAMH u JIPYTHMH KOMITOHCHTaMU
IM(POBOTO OKPYKEHHsI, IOHUMAHKE MMPABOBBIX OCHOB
WCIIOJIb30BAHUS  KOMITBIOTEPHBIX Iporpamm, 0a3

CEHTIOpb-Mait

YCTHBIN OIIPOC,
MUCBMEHHas paboTa




JAaHHBIX U paboThl B ceTH MHTEpHeT;

MOHMMAaHHE OCHOBHBIX MPUHIUIIOB JUCKPETU3AILNH
pa3IUYHBIX BUJOB WH(POPMAIMH, YMCHHUE OIPEICIATh
MH(POPMALIMOHHBIA 00BEM TEKCTOBBIX, TPAPHUECKUX H
3BYKOBBIX JIaHHBIX HpH 33JaHHBIX IapaMeTpax
IMCKPETU3AllMY, YMEHHME OIPENeNIATh  CPEAHIOI0
CKOPOCTh Tepe/auu JaHHbBIX, OICHUBATH M3MECHEHHE
BpEMEHHU nepeaayu npu U3MEHEHHUU
MH(POPMAIIMOHHOTO 00BEMA TaHHBIX M XapaKTEPUCTUK
KaHaJa CBSI3HU;

CEHTSIOph-Mait

YCTHBIN OTpOC,
MMChbMEHHAs paboTa

YMCHHUE HCIIOJIB30BaTh IMIPU PCHICHUU 3aJdad CBOMCTBA
HOBHHHOHHOﬁ 3alMCU YUCCII, aJIrOPUTMa IMOCTPOCHUA
3aIMcu 4uciia B HO3PII.[PIOHHOI>1 CHUCTEMEC CUHCJICHHUSA C
3aaHHbIM OCHOBAHHEM U IOCTPOCHUA UYHUCIA 110
CTPOKE, conep;xameﬁ 3alMcChb 3TOr0  4YucCjila B
HO3I/ILII/IOHHOI7I CHUCTCEMEC CUHCIICHHA C 3aJaHHBbIM
OCHOBAHUCM, YMCHHC BbIIIOJHATDH apI/I(bMeTI/I‘IeCKI/IC
OIncpanru B IO3UITHUOHHBIX CUCTEMAaX CHUCIICHHA,

CEHTAOpb-Mail

YCTHBIi1 o1poc,
MMChbMEHHAs paboTa

10.

YMEHHE BBINONHITH MPEOOpa3OBaHUS JIOTHUECKUX
BBIPDOKECHHUH, WCIONB3Yys 3aKOHBI alreOpbl JIOTHKH,
YMEHUE  CTPOUTh  JIOTUYECKOE  BBIPAXKEHUE B
JTU3BIOHKTUBHOW W KOHBIOHKTHBHOW HOPMAaJIbHBIX
dopmax TO 3amaHHOM  TaONHMIIE  WCTUHHOCTH,
HCCIICA0BAaTh 00JIaCTh HCTHHHOCTH BBICKA3bLIBAHUS,
COJICpIKAIlIETO TMEPEMEHHbIC, pEeIIaTh HECIOXKHbIC
JIOTUYECKHUE YPAaBHEHUS U CUCTEMbl YPABHCHHUIA;

CEHTAOpB-Maif

YCTHBIH oIIpoc,
MMChbMEHHAs paboTa,
MpaKTHYecKas padoTa

11.

MOHMMaHWe  0a30BBIX  AJITOPUTMOB  OOPabOTKHU
YHCIIOBOM M TEKCTOBOW MH(MOpMAIMHK (3aIUCh YUCEN B
MO3UIIMOHHOM cUCTEMe CUMCIICHMsI, HaX0XKJICHHE BCeX
MIPOCTBIX YHMCEN B 33JaHHOM Juamna3zoHe, oOpaboTka
MHOT'OpPa3psAIHBIX LEIBbIX YUCEN, aHAJIN3 CHUMBOJIBHBIX
CTPOK U APYTUX), aITOPUTMOB MOUCKA U COPTHPOBKH,
YMEHHE ONPENENSTh CI0KHOCTh M3Y4aeMbIX B Kypce
0a30BBIX AJITOPUTMOB (CYMMHPOBAHHE DIIEMEHTOB
MaccuBa,  COPTUPOBKA  MaccuBa,  IepeOOpHbIe
QJIITOPUTMBI, IBOMYHBIN MOUCK) U IPUBOAUTH IPUMEPHI
HECKOJIbKMX aJIFOPUTMOB Ppa3HOM CIOKHOCTH JUIS
peLIeHNs OTHOM 3a7a4H;

CEHTAOpB-Maif

YCTHBIH oIIpoc,
MMChbMEHHAs paboTa,
MpaKTHYecKas padoTa

12.

BIIaJICHHEC YHHUBEPCATbHBIM SI3BIKOM
IporpaMMupoBaHust Bbicokoro yposHs (Python, Java,
C++, C#), mnpencraBieHusMH O Oa30BBIX THIIAX
JTAHHBIX ¥ CTPYKTypax JaHHBIX, YMEHHUE UCTIOIb30BATh
OCHOBHBIE  YIPABIAIONINE KOHCTPYKIIMH, YMEHUE
OCYIIECTBIISATh aHAIN3 MPEIJIOKEHHOW IMPOTrPAMMBI:
OTIPEACTATh PEe3ylbTaThl PabOThl MPOTPAMMBI  MPHU
3aJIaHHBIX UCXOHBIX JAHHBIX, OTIPEICIIATh, TPH KaKUX
MCXOJHBIX JAHHBIX BO3MOXKHO TOJTYYEHHE YKa3aHHBIX
pe3yNIbTaTOB, BBIABIATH JIAaHHBIC, KOTOPHIE MOTYT
MpUBECTH K oOmuOke B paboTe Mporpammebl,
(GopMyIIIpOBaTh  MPEIOKECHUS 10  YIyUYIICHHIO
MIPOrPaMMHOTO KOJIa;

CEHTAOph-Maii

YCTHBIH oIIpoc,
MMMChbMEHHAs paboTa,
MpaKTHYeCcKas padoTa




13.

YMEHHE CO3/1aBaTh CTPYKTYpPUPOBAHHBIE TEKCTOBBIE
JOKYMEHTBl M JE€MOHCTPALIMOHHBIE MAaTepuajbl C
UCIIOJIb30BAHUEM  BO3MOXXHOCTEl ~ COBpPEMEHHBIX
MIPOrPaMMHBIX CPEJICTB U O0JIAYHBIX CEPBHUCOB;

CEHTAOpBh-Maii

YCTHBII1 o1poc,
IcbMeHHast paboTa,
MpaKTH4YecKas padboTa

14. | yMeHHME WCIIOJIB30BAaTh JJICKTPOHHBIC TAOIMIIBI IS CEHTAOpb-Maii YCTHBIH ompoc,
aHalln3a, TPEICTaBICHUS W OO0paOOTKM  JaHHBIX NMCbMEHHas paboTa,
(BKIIIOUAs BBIYMCIICHUE CYMMBI, CpenHero npaxTiieckas pabora
apu(METHYECKOT0, HauOONBIIET0 ¥ HAUMEHBIIETO
3HAYEHU, pelieHue ypaBHEHUH, BBIOOD
ONTHUMAJIBHOTO

15. | BnazeHne MpeACTaBICHUSAMU O POJIM WHGPOPMAIUU U CEeHTAOpb-Mait YCTHEII 01poc,

CBSI3aHHBIX C HEW IIPOLIECCOB B IPUPOJAE, TEXHUKE U
ol1ecTBe, HOHATUSAMU «uHpopMaLys»,
«H(POPMAITMOHHBIN IIPOLIECC, «cucremay,
«KOMIIOHEHTBl CHCTEMBbI», «CUCTEMHBIH 3¢ dexT»,
«uH(pOpMAIIMOHHAS CUCTEMAY, «cucrema
yIIpaBJICHUS»;

MUChbMEHHAs padoTa,
MpaKTHYecKas padoTa




11 xmacc

No [Tnanupyembie pe3ybTaThl/ IPOBEPSIEMbIC YMEHUS OTanel CriocoObI OTIeHKH
(KpUTEpUU OLIEHKH) ¢dbopmupoBaHus

1. | ymenue CTPOUTH HEpaBHOMEPHBIE KOJIbI, CeHTAOpb-Maii YCTHBII OTIpoC,
JOIyCKaoIue OJTHO3HAYHOE JEKOIUPOBaHUE UCbMEHHAas
cooOmeHuit  (MpeUKCHBIE KOMBI), HCIOIH30BATh pabora,
pocTenme KOJIbI, KOTOpbIE HO3BOJISIOT IpaKkTU4ecKas
OoOHapy>KUBaTh M HCIPABIATH OMIMOKH IpHU Ieperade pabota
JAHHBIX, CTPOUTh KOJI, o0ecreunBaroImui
HAaMMEHBUIYI0 ~ BO3MOXXHYIO  CPEOHIOI0  JUIMHY
CcOOOIIEHNsT MpU H3BECTHOW 4YacTOT€ CHUMBOJIOB,

HOSICHATh MPUHLUIBI pabOThl MPOCTHIX AJITOPUTMOB
COKaTHsl TaHHBIX;

2. | yMeHHe penarh arOpuTMHUYECKHUE 33/1a4H, CBSI3aHHbIC CeHTAOpb-Maii YCTHBIH OTIpoC,

c a”amu3oM  rpadgoB  (3agaud  IOCTPOCHMS nUCbMEHHas paboTa
ONTUMAIILHOTO IIYTH MEXAY BepmmHamu Trpada,
OIIpeJIeJIEHUs] KOJIMYECTBA Pa3IMYHBIX MyTEeH MEXIY
BEpPIIMHAMUA  OPHUEHTUPOBAHHOTO  AIUKINYECKOTO
rpada), yMEeHUE UCIOJIb30BaTh AE€PEBbsI IPU aHATIM3E U
MOCTPOCHUH  KOJOB W JJIsl  TPEICTAaBICHHS
apu(METHYECKUX BBIPAKEHUH, NMPH PELICHUH 3aj1ad
MOUCKA U COPTUPOBKU, YMEHHE CTPOHUTH JEPEBO UTPHI
[0 33/laHHOMYy  alrOpUTMY, pa3pabarbiBaTh MU
00OCHOBBIBATh BHIUTPHIIIHYIO CTPATETHUIO UTPHI;

3. | ymenue pazpabaThiBaTh M pEAIN30BBIBATH B BUJIE CeHTAOpb-Maii YCTHBIH o1poc,
[IporpaMm 0a3oBbIC QJIITOPUTMBI, yMEHUE nUChbMEHHas paboTa
UCIOJb30BaTh B IpOrpaMMax JaHHbIE pa3IMYHbIX
TUNIOB € YYETOM OTpaHMYCHMH Ha JUama3oH WX
BO3MOJKHBIX 3HAYEHWUH, NPUMEHATh IPU PEIICHUU
3aad CTPYKTYPHl JaHHBIX (CIHCKH, CIOBapH, CTEKH,
oyepest, AepeBbsi), UCMOIb30BATh OA30BbIE ONepanuu
CO CTPYKTYpaMH JTaHHBIX, TPUMEHSTHh CTAHJApPTHHIC U
COOCTBEHHBIE  MOJANpPOrpaMMbl  JAJs  00pabOTKU
YHUCIOBBIX  JaHHBIX W CHMBOJBHBIX  CTPOK,

UCIOJIb30BATh IPU pa3paboTKe MporpaMM OHOIHOTEKH
MOJIIPOTPaMM, 3HAaTh (PYHKIMOHAIHHBIE BO3MOXXHOCTH
WHCTPYMEHTAJIBHBIX ~ CPEACTB  Cpelbl  pa3paboTKH,
YMEHHE HCIONB30BaTh CPEJCTBA OTIAKU MPOTPAMM B
cpeze MporpaMMHUpPOBaHUs, YMEHHE TOKYyMEHTHPOBATh
IPOTPaMMEI;
4. | yMeHue co3aBaTh BeO-CTPaHUIIbI; CeHTAOpb-Maii YCTHBIH o1poc,
UCbMEHHAas
pabora,
MpaKTHYeCKast
pabota

5. | BIajieHue OCHOBHBIMH CBEJCHHSIMHU O 0a3ax JTaHHBIX, CEHTSAOph-Mait YCTHBIN OIPOC,
UX CTPYKTYypeE, CpPEACTBaX CO3JaHMsI U pabOThl C HUMH, NUCbMEHHas
YMEHHE HCIONb30BaTh TaOJUYHbIE (pENSILIMOHHBIC) pabora,
6a3bl JaHHBIX (COCTABIATH 3alPOCHl B 0a3ax JaHHBIX, NpaKkTU4ecKas
BBITMIOJIHATh COPTHUPOBKY UM TOUCK 3amuceil B 0ase paborta

JAHHBIX, HAIOJHATh pa3paboTaHHYI0 0a3y AaHHBIX) U




CITPABOYHEBIC CUCTEMBI;

yMEHUE UCII0JIb30BaTh KOMITbIOTEPHO-
MaTeMaTHYeCKUe MOJIENH [yl aHaiu3a OOBEKTOB U
poIeccoB: (opMyIupoBaTh LENb MOJCIUPOBAHMUS,
BBINIOJIHATH aHAJIM3 PE3yJIbTATOB, MOJYYEHHBIX B XO0JI€
MOJCIIUPOBAHUS, OLICHUBATh COOTBETCTBUE
MOJIETI MOJIENIUPYeMOMY OOBEKTYy WM Tpoleccy,
NPEACTAaBIATh  pe3yJAbTaThl  MOJCIUPOBAHHUS B
HarJIsTHOM BHJIE;

CeHTAOpb-Maii

YCTHBIH OIpOC,
UChbMEHHAs
pabora,
NpaKkTHYecKast
paborta

YMCHHUEC OpraHHU30BbIBATH JIMYHOC I/IH(I)OpMaI_II/IOHHOG

CeHTAOpb-Maii

YCTHBIH OIIpOC,

IPOCTPAHCTBO C MCIIOJIb30BAHUEM PA3IMYHBIX CPEJCTB IHCbMECHHAs
IUGPOBBIX TEXHOJIOTUH, MOHUMAaHHE BO3MOXHOCTEH paborta,
IU(POBBIX  CEPBUCOB  TIOCYAAPCTBEHHBIX  YCIYT, HpaKkTHYeCKast
1 POBBIX 00pa30BATEIBHBIX CEPBUCOB; pabota
NOHUMAaHUE  OCHOBHBIX  NPHHLMUIIOB  paboThl, CEHTSOpb-Maii YCTHBIH ompoc,
BO3MOKHOCTEH u OTrpaHUYCHUA IMPUMCHCHU A INUCbMCHHAasA
TEXHOJOTMH  HMCKYCCTBEHHOTO  HWHTEJUICKTa B pabora,
Pa3IIUIHBIX O6HaCT$IX, HaJIN4ue Hpe[ICTaBJIeHI/Iﬁ (¢} IMPpAKTUYCCKasa
Kpyre pemaeMblx 3afad MAaIIMHHOTO OOydYeHHs pabora

(pacrio3HaBaHwusl, KJaccuukanuu u
MPOTHO3UPOBAHMS) HAJIWYHME MPEICTABICHHNA 00
WCTOJB30BAHUU HMH(POPMAIIMOHHBIX TEXHOJOTHH B
pa3n4YHbIX TPOPECCUOHATIBHBIX chepax.




IIIkxama 0TMETOK:

85%—-100% oT MakCUMaTbHOM CYMMBI OQJIJIOB 32 33/IaHKs] OCHOBHOW YaCTH — OTMETKA «5»;
65%—-84% ot MakcHMaIbHOW CyMMBI 0AJUIOB 32 3aJIaHUsI OCHOBHOM YaCTH — OTMETKA «4»;
45%—64% oT MaKCUMaJIbHOW CyMMBI 0aJlIOB 3a 3aJJaHUsI OCHOBHOM YaCTH — OTMETKA «3»;
0-44% ot MakcUMalTbHOM CYMMBI OQJIJIOB 32 3a/IaHUSI OCHOBHOM YaCTH — OTMETKa «2».

Kaacc 10. UtoroBasi paéora

1 | [lepeBeanTe B ABOMYHYIO CUCTEMY AecsiTHYHOE yucio 101.

2 | CumBoniom F 0003HaueHO OJJHO M3 YKa3aHHBIX HHXKE JOTHMUECKUX BBIPAKCHHUN OT TPEX aprymeHToB: X, Y,
Z. lan gparMeHT TaOIuIbl HCTUHHOCTH BhIpaKeHUs F:

X Y ya F
0 1 0 1
1 1 1 1
1 1 0 0
KaKOC BBIPA)KCHUC COOTBECTCTBYCT F?
DX—>(Y—>Z) 2X->Y)—Z 3)XVYA—Z HXVY >Z

3 | Jng mepenaun MaHHBIX MO KaHATY CBSI3M UCHOJIB3yeTCs 5-OMTOBBIA KoA. CooOlueHne COOepKUT TOIBKO
OykBbl A, b 1 B, KOTOpbIE KOIUPYIOTCS CIIEAYIOIINME KOJOBBIMHU CIIOBAMHU:
A — 00000, b — 10011, B— 11100.

[Ipu nepenave Bo3MOXKHBI TOMeXH. OHAKO HEKOTOPBIE OMIMOKM MOKHO TOTBITATHCS UCIPaBUTH. J100bIe
JIBA U3 OTUX TPEX KOAOBBIX CJIOB OTIMYAIOTCS JIPYT OT Apyra He MeHee 4eM B TpEx mo3ummsx. [lostomy
€CNIM TIpW Tepejade clioBa MPOM30IUIa OMmOka He Ooiiee 4eM B OJHOW IO3WIIUH, TO MOXKHO CIeNaTh
000CHOBaHHOE TIPEATIONIOKEHUE O TOM, Kakas OykBa mepenaBanach. (I'0BOpST, 4TO «KOJ UCTIPaBISET ONHY
omuOKy».) Hampumep, ecnn momydeno komosoe cioBo 10010, cumraercs, 4ro mepenaBanach Oyksa b.
(OTnuume oT KOAOBOTrO ClioBa JUisi b TOIBKO B OHOM MO3UIUH, JJII OCTAIBHBIX KOJOBBIX CJIOB OTIUYHI
Oosbine.) Eciau npuHATOE KOJOBOE CIIOBO OTIMYACTCS OT KOJOBBIX CJIOB s OykB A, b, B Oosnee yem B
OJTHOM IMO3UIIMH, TO CYMTACTCS, YTO MPOMU30IILIA OmKOKa (0Ha 0003HavaeTcs 'X').
[Monywyeno coobmenne 11000 00001 11110 10001. Jexomupyiite 3T0 cooOlIieHHEe — BBIOEPHUTE
MIPaBUIIbHBIA BapUAHT.

1) BABx 2) BABBb 3) xABx 4) XXXX

4 | Bce 6-OykBeHHBIE CIIOBa, COCTaBIIeHHBIe U3 OykB A, O, V, 3anmcaHsl B 00paTHOM a(aBUTHOM IOPSIIIKE.
Bor Havaio crmcka:

1. YYVYVVY 2. YYVYVYVYO 3.YYVYVVA 4. YYVYYOY ...
Ha xaxom MecTe oT Hauaja crucka Haxoaures ciaoBo OYYVYOO.

5 | Ilpu peructpanuu B KOMIBIOTEPHON CHUCTEME KaXXKIOMY IOJIb30BATEIIO BHIIAETCSA MApOJib, COCTOSIIHA U3
20 CHMMBOJIOB U COJICPKAIMi TOJIBKO 3arjlaBHbIe OYKBBI JJATUHCKOTO ajiaBUTa — BCEro 26 BO3MOXKHBIX
CUMBOJIOB. B 0a3e MaHHBIX I XpaHCHHS CBEICHHI O KaXXJOM IOJIb30BaTENIC OTBEICHO OJMHAKOBOE U
MUHUMAJIEHO BO3MOXHOE IeJI0€ 4YrCiIo 0aiToB. [IpuM 3TOM HCMONB3YIOT MOCHMBOJBHOE KOAWPOBAaHUE
MapoJieid, Bce CUMBOJIBI KOIUPYIOT OAMHAKOBEIM 1 MHHAMAJIBHO BO3MOXKHBIM KomuecTBOM OnTOB. Kpome
COOCTBEHHO TapoIls, IS KaXJOTO IMOJIb30BATeNlsl B CHCTEME XPAHSTCSA JOMONHUTEIbHBIE CBEACHWS, IS
Yero BBIJENICHO IIeJI0e YHCIO 0aiTOB; 3TO YHCIO OJHO M TO K€ JUIs BCeX Mojb3oBareneil. [lyis xpaneHus
cBeZieHH 0 25 momb3oBaTensx moTpedoBanock 500 Oaiit. CkoONbKO 0aTOB BBIENEHO ISl XPaHEHUS
JIONOJIHUTEILHBIX CBEJEHUA 00 OJHOM II0Jb30oBaTene? B OTBeTe 3amMIIUTE TOJLKO ILIENOE YHCIO —
KOJIMYECTBO 0aliTOB.

6 | Ha pucyHnke nzo0pakeHa cxema Jopor, cBs3biBatommx ropoaa A, B, C, D, E, F, G, H, K, L, M. Ilo kaxaou
JIOpOTe MOXHO JIBUTAThCS TOJBKO B OJIHOM HAIPaBJICHHHU, YKA3aHHOM CTpeiKod. CKOIBKO CYIIECTBYET
pa3IMYHBIX MyTei U3 ropoja A B ropog M?




B cucreme cuncieHus ¢ HEKOTOPBIM OCHOBAaHHEM JECATUIHOE YHCIIO 15 3ammckiBaeTcs B Buae 30.
VYKakuTe TO OCHOBAHUE.

8 | B s3bIKE 3ampoCcOB MOMCKOBOTO cepBepa sl 0003HaueHusl oruueckor onepanun «MJIN» ucnonszyercs
CHUMBOII «|», a IS JIoTHdecKoi omneparun «» — cuMBOIT «&».

B tabnuie mpuBeneHb! 3apoCchl B KOJUYECTBO HAWCHHBIX MO HUM CTPAHUI] HEKOTOPOTO CErMEHTa CETH
Hurepuer.
3ampoc Haiineno crpanur, ThIC.
Pocmos & (Opén & Kypcx | Berneopoo) 370
Pocmos & Beneopoo 204

Pocmos & Opén & Kypck & Beneopoo 68

Kakoe xonuuecTBo cTpaHuil (B ThIC.) OyJIET HalCHO 110 3aIpOCy
Pocmos & Opén & Kypck?

CumTaercs, YTO BCE 3ampOChl BBIMOJHSIMCH MPAKTHYCCKH OJHOBPEMEHHO, TaK 4YTO HA0Op CTPaHHUII,
colepKallliuX BCE UCKOMBIE CJIOBA, HE U3MEHSUIICS 3@ BPEMsI BBIIIOJIHEHUS 3aIIPOCOB.

9 | Hmke mpencTaBiieH 3amMCaHHBIA Ha Pa3HBIX SI3BIKaX MPOTPAMMHPOBAaHUS (parMEeHT OJHOW W TOH Ke
nporpammel. B mporpamme omnucaH OJHOMEPHBIM UENOYUCICHHBIH MacCcuB A, B IPenCTaBIEHHOM
(hparmMeHTe IporpaMmMbl 00padaTHIBAIOTCS IIEMEHTH MaccuBa ¢ MHAekcamu ot 1 g0 10.

B Havarne BBITIONHEHUSI 3TOTO (pparMeHTa B MacCHMBe Haxomumch uucna 1, 11, 22, 33, 44, 55, 66, 77, 88,
99, 1. e. A[1]=1, A[2]=11 u 1.1. Uemy OyzaeT paBHO 3HAYCHUE MEPEMEHHOM S IOCIIC BBITOJHEHUS JAHHOTO
¢parmenTa?

s:=0;

n:=10;

for i:= 2 to n do begin

s:=s+A[i]*A[i]-A[i-1]*A[i-1];
end;
10 | Hamumvre B OTBETE HaMMEHBIIIEE 3HAYEHNE BXOTHOM MTepeMEHHO K, IpH KOTOPOM Mporpamma BeIIAET TOT

’Ke OTBET, 4TO W MpH BXoaHOM 3HaueHuu K = 10. [nst Bamero yno6c¢TBa nmporpaMma NpHBe/ieHa Ha MATH
SI3BIKAX IPOrPaMMHUPOBAHUSL.

var
k, i: longint;
function f(n: longint): longint;
begin
f:=n*n*n;
end;
function g(n: longint): longint;
begin
g:=2*n+3;
end;




begin
readln(k)
=1,
Whlle f(i) < g(k) do
=i+1;
erteln(l)
end.

Knacc 11. MTorosasi pagora
Baok A. Beioepurte ogun BapuaHt orBeta (1 6as11)
Al. Kakoe 13 nepeymc/aeHHbIX YCTPOMCTB BBOJA OTHOCUTCS K KJIACCY MAHMUILYJISITOPOB:
1. Tauman
2. JxoicTuk
3. Mukpodou
4. KnaBuatypa
A2. llepen oTKJIIOYeHHEM KOMIBIOTEPAa HH(POPMALMIO MOKHO COXPAHHUThH
1. B omepaTtuBHOI MaMATH
2. BO BHEIIHEH maMsaTu
3. B KOHTpoOJIJIEpe MarHUTHOTO JIHCKa
A3. ITocTosiHHOE 32a1I0MMHAKOLIEE YCTPOMCTBO CJIYKUT JJISl XPAHEHUs:
MIPOTrpaMMBbI IOJIB30BATENS BO BpeMsl pabOTEHI
0c000 IIEHHBIX MPUKIIAIHBIX TPOrpaMM
0c000 LIEHHBIX TOKYMEHTOB
MOCTOSIHHO UCTIOJIb3YEMBIX POrpaMM
. TIpOrpaMM HaydaJdbHOM 3arpy3Kd KOMIIbIOTEpA U TECTUPOBAHUS €TO Y3JIOB
A4 IlepcoHaNIbHBIH KOMNBIOTEP - ITO...
1. ycrpoiicTBO 11 pabOTHI ¢ TEKCTOBOM MH(POpManmen
2. DIEKTPOHHOE YCTPOMCTBO AJisl 00pabOTKH HHcel
3. DIIEKTPOHHOE YCTPOICTBO AMist 00paboTku nHpopManyu
AS. B kakom ycrpoiictee IIK npouszBoaurcs odpadorka nngopmauuu?
1. BHemrHss mamsTh
2. HMucmei
3. IIpomeccop
AG6. IIpunTepsl ObIBAIOT:
1. maTtpuuHble, Ta3epHbIe, CTPYHHbIE
2. MOHOXPOMHbIE, IBETHBIE, YEPHO-OeITbIe
3. HaCTOJIbHBIE, TOPTATUBHbIE
A7. ApxuTeKTypa KOMIbIOTEPA - 3TO
1. TexHWYECKOE OMHUCAHUE JIeTaleil YCTPOUCTB KOMIThIOTEPA
2. oIMcaHue YCTPOWCTB Ul BBOJA-BbIBOAA HHPOPMAIIIH
3. omucaHMe IPOrpaMMHOro o0ecredeHus UIst padoThl KOMITBIOTEpa
A8. YcrpoiicTBO 151 BbIBOAA TeKCTOBOH M rpadguyeckoiil mHGopManuu Ha pa3jiMyHble TBepAble
HOCUTEJIN
1. monuToOp
2. TIpUHTEp
3. ckaHep
4. moaem
A9. CxaHepsl ObIBaIOT:
1. ropu3OHTaNbHBIE U BEPTHUKAIHHBIE
2. BHYTPEHHHE U BHEILIHUE
3. pydHBIE, POJIMKOBBIE U IJIAHIIETHBIE
4. MaTpuyHbIe, CTPYWHBIE U JIa3epHBIC
A10. I'padpuueckuii miaHmeT (IUruTaiizep) - ycTpoiicTBo:
1. 171 KOMIBIOTEPHBIX UIP
2. TIpU MPOBEJICHUY WHXEHEPHBIX PacYeTOB

IR




3. IS Iepeayr CUMBOJIbHOM HHGOPMAIIUH B KOMIIBIOTED

4. nmns BBoga B 11K ueprexeit, pucyHka

All. Jlano: a = EAy, b=3548. Kakoe u3 yucen C, 3aIMCAHHBLIX B JIBOMYHOW CHCTeMe CUHCJIEHUS,
YIOBJIETBOPsieT HepaBeHCTBY a<c<b?< b=""">

<c<h?< b="">

1. 11101010,

2. 11101110,

3. 11101011,

4. 11101100,

Al12. Cuurasi, 4YTO KaXIAblii CHMBOJ KOJAUpPYeTCH OAHUM OaiiTomM, ompeaeauTe, 4YeMy pPaBeH
HH(OPMANMOHHbII 00bemM cJIeAyI0Iero BBICKA3bIBAHUSA Kan-Kaxa Pycco:
Toicauu nymeti 6e0ym K 3a01yoHcOeHUI0, K UCHUHE — MOJbKO OOUH.

1. 92 oura

2. 220 out

3. 456 our

4. 512 our

Al13. B koaumpoBke Unicode Ha kaxablii CUMBOJ OTBOAMTCH JABa Oaiita. Onpenenure
HH(OPMALMOHHBII 00beM CJI0Ba U3 IBAAUATH YeThIpeX CHMBOJIOB B 3TOi KOIHPOBKE.

1. 384 6uta

2. 192 outa

3. 256 our

4. 48 out

Al4. Merteoposornyeckass CTAHUMSA BeJeT HAOJIOJeHHe 3a BJAXKHOCTBHIO Bo3ayxa. PesyiabTraTtom
OJHOT0 W3MepeHMsA sABJAseTcH nHeaoe yncao or 0 1o 100 nmpoueHTOB, KOTOpPOe 3aNMMCHIBAETCS MPH MOMOIIHU
MUHUMAJIBHO BO3MOKHOIo KoJunmyectBa Our. Cranuusi caenana 80 wu3mepenmii. Omnpenesure
HH(OPMALMOHHBII 00beM Pe3yJbTATOB HAOII0EeHHUIA.

1. 80 our

2. 70 Gaiit

3. 80 Gaiit

4. 560 Oaiit

AlS. Bpruucaure cyMMy 4Hces X My, IPpH X = A6j5 Y = 755. PesynabTaT nmpeacraBbTe B JIBOMYHOI
cHUcTeMe CUHCIeHHs.

1. 11011011,

2. 11110001,

3. 11100011,

4. 10010011,

Ale6. Has KaKoro HMEHH HCTHHHO BbICKAa3bIBaHHUE:
—(llepsas 6yxea umenu enacnas — Yemeepmasn Oykea umenu coenacnas)?

1. EJIEHA

2. BAJUM

3. AHTOH

4. ®EJIOP

Al17. CumBoiom F 0003Ha4eHO OJHO W3 YKa3aHHBIX HMKe JIOTHYECKMX BBIPaKeHHIl OT Tpex
aprymenToB: X, Y, Z. Jlan ¢parmeHT Tadamubl MCTHHHOCTH BbIpazkeHuss F (cm. tabdnumy). Kakoe
BbIpaxeHue coorsercTByeT F?

X Y z F
1 1 1 1
1 1 0 1
1 0 1 1

1. Xv—-YvZ

2. XAYAZ

3. XAYA—~Z

4. - XvYv—Z

A18. ITocae 3amycka Excel B 0kHe TOKyMeHTa NMOABJIsAETCH He3aNOJHEHHAS. ...
1. paGouas KkHUTA
2. Terpalb



3. Tabnwna

4. crpaHuia

A19. C10B0O, ¢ KOTOPOT0 HAYMHAETCS 3ar0JI0BOK NPOrPaMMBI.

1. program

2. readln

3. integer

4. begin

A20. Onpeneante 3HAYEHHE NIEPEMEHHOM € MOCJI€ BHINOJTHEHN CJIeAYyI0lero ¢pparMeHTa NporpaMmai.

a:=5;
a:=a+6;
b:=-a;
c:=a-2*b;

1. c=-11

2. ¢c=15

3. ¢c=27

4, ¢c=33

Baok B. (2 6ai1a)

Bl. Yo u3 MNEPEYUCIICHHOI0 HUKE OTHOCHUTCA K yCTpoﬁCTBaM BbIBOJA HH(l)OpMaIII/II/I C ROMl‘lblOTepa?
B oTBeTe ykajkuTe OyKBBI.

1. Ckanep

2. IlpunTep

3. ITnorrep

4. Monwurop

5. Mukpodon

6. Kononku

B2. YcranoBuTe COOTBETCTBHE

Hasznauenue YecrpoiicTBo

1. YcrpoiicTBo BBO/IA a) MOHUTOD

2. YcTpoiicTBa BEIBOMIA 0) mpuHTEp
B) JUCKETA
T') CKaHep

) TUTATan3ep

B3. Kakoe k0114eCTBO OMT COJEPKUT CJI0BO «<MHPOPMaTUKa». B oTBeTe 3amucaTh TOJIbKO YUCJIO0.
B4. YcraHoBHTe COOTBeTCTBHE MeKAY MOHATUSIMY s13bIka Pascal u ux onucanuem:

1. CuMBOJIBI, MCTIONIB3YEMBIE B ONIEPATOPE TPHUCBAUBAHUS a):
2.CaMmpblit TOCIETHUI CUMBOJI B TEKCTE MTPOTPaMMBI 0))
3. CuMBOII, KOTOPBIN HCIIOIB3YETCs ISl pa3/esIeHus! CJIOB B TEKCTE MPOTrpaMMBbI B) =

4. CUMBOJIBI, KOTOPBIC HCIIOJB3YIOTCS B apU(METHUECKUX BBIPAKCHHUSIX JIJISI M3MCHEHUS TIOPsiIKa
IEHUCTBUH.

n) (
r).

BS. OT™MeTbTE OCHOBHBIE CIIOCOOBI ONMCAHHUSA AJTOPUTMOB.
Bbriok-cxemHblit

CrnoBecHbIit

C noMomibo ceTeit

C nomouipo HOpMaBHBIX HOPM

C nomonipio rpad-cxem

arwbdE
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