Pa6ouas nporpamma no yuedHomy npeamery «AnpopmaTukay» (yriay01éHHbIH ypOBEeHb)

ITosicHuTenpHas 3anucKa.

[Iporpamma no unpopmaTuke (yriryOnEHHBIN YPOBEHB) Ha YPOBHE CpeAHEro o0Iero oo0pa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHHI K pe3yiIbTaTaM OCBOECHHS OCHOBHOM
00pa3oBaTeIbHOM NPOrpaMMBI CPEIHET0 00IIero 00pa3oBaHus, MpeAcTaBleHHBIX B DenepanbHOM rocyjapcTBEHHOM 00pa30BaTeIbHOM CTaHIApTE CPeTHEro oouero oopa3oBanusi, a
Taroke QeaepaabHON IPOrpaMMbl BOCIHTAHHUS.

[Iporpamma no uHpopMaTHKe 1aET MPEICTaBICHHE O IENsIX, O0IIeH cTpaTernu o0y4eHuns, BOCIUTAHHS ¥ Pa3BUTHS 00YYaIOIINXCS CcpeJcTBaMK yueOHoro npenmera «HbopmaTika»
Ha yriyOI€HHOM ypOBHE, YCTaHaBIMBaeT 00s3aTeIbHOE IPEIMETHOE COJIepKaHue, IpelyCMaTPUBaeT €ro CTPYKTYPUPOBAHHUE 10 pa3jesiaM U TeMaM Kypca, oTpe/ielisieT
pacmpezeneHne ero 1o kiaaccam (TroaM U3y4eHHs), JaéT MPUMEPHOE paclpeiesieHne YIeOHBIX YacOB M0 TEMaTHYECKUM pPa3zeiaM Kypca U peKOMEHIYeMYI0 (IPIMEPHYIO)
MOCJIEI0BATEIFHOCTD MX N3YyUYCHHUS C yIETOM MEXIIPEAMETHBIX U BHYTPHIIPEAMETHBIX CBA3EH, JIOTHKH y4eOHOTO MIPOIIECcCa, BO3PACTHBIX OCOOCHHOCTEH 00yJarONIIXCH.

[Iporpamma no uHbOpPMaTHKE ONpEAEIACT KOJMIECTBEHHBIC M KAUECTBEHHbIE XapaKTEPUCTUKH ydeOHOTO MaTeprana Ui KakKA0ro ro/la H3ydeHHs, B TOM YHCIIE IS COAEPKATEIHHOTO
HAaIlOJIHEHHSI Pa3HOTO BHJA KOHTPOJIS (IPOMEKYTOYHOH aTTeCTallny 00yJaroNInXxcs, BCEPOCCHHCKHX ITPOBEPOYHBIX PadOT, TOCYIapCTBEHHOM NTOrOBOI aTTectanuu). [IporpamMma mo
uH(OpMATHKE SBIIETCS OCHOBOH JUIS COCTABICHHS aBTOPCKUX YUEOHBIX IIPOTPaMM 1 YU€OHUKOB, IOYPOYHOTO INIAHUPOBAHUS Kypca yIUTEIEM.

VYueOnsii npeamer «HpOpMaTHKa» B cpenHeM o01eM 00pa30BaHIH OTPAXKAET:

CYIIHOCTh MH(OPMATHUKHU KaK HAYyYHOH JUCHUILIMHBI, H3y4Yaroled 3aKOHOMEPHOCTH MPOTEKAHUS U BOBMOXKHOCTH aBTOMATH3alli HHPOPMAIIMOHHBIX TPOLIECCOB B Pa3IMUHBIX
cucTeMax;

OCHOBHbIE 00J1aCTH PUMEHEHUsI NHPOPMATHKH, IPEXe BCEro HHOPMAIIOHHBIE TEXHOJIOTHH, YIIPABICHUE U COLMANIBHYIO chepy;

MEKANCUUILUTMHAPHBINA XapakTep HHGOPMATUKU U MH(POPMAIIMOHHOW ESTEIbHOCTH.

Kypc undopmaruku 1iist ypoBHs cpetHero oo1iero oopa3oBaHus sIBISIETCS 3aBEPLIAIOIINM 3TarioM HEMPEPhIBHOW ITOATOTOBKY 00y4alomuXcs B 001acTH MHPOPMATHKU U
MH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OIIMPAeTCs Ha COAEPKAaHNE Kypca HH(POPMATHKH yPOBHS OCHOBHOTO OOIIETO 00pa30BaHMs | OIIBIT TOCTOSIHHOTO IPHMEHEHUS
MH()OPMAMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, TaéT TEOPETHUECKOE OCMBICIIEHHE, HHTEPIIPETANIO U 0000IIEH)E 3TOTO OMBITA.

PesynbraThl yriy01€HHOTO ypOBHS N3ydeHus yaeOHoro npeamera «MHpopMaTHKa» OpHEHTHPOBAHBI HA MOIyYSHHE KOMIIETEHTHOCTEH IS ociey rouei npodeccnoHambHOMN
JIeITeNIbHOCTH KaK B paMKax JIaHHOW MpeIMeTHOH 001acTH, Tak M B CMEXHBIX C Hel oOuracTsix. OHHM BKITIOUAIOT B ceOsL:

OBJIaJICHNE KITFOUEBBIMH HOHATUSAMH M 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOUTCS IaHHAsS IpeIMeTHast 00J1acTh, pacIO3HaBAHNE COOTBETCTBYIOIINX UM IIPU3HAKOB U B3aNMOCBSI3€H,
CIIOCOOHOCTH AEMOHCTPUPOBATh PA3IMYHBIC ITOIX0/IbI K H3YUEHHIO SIBICHHUH, XapaKTEePHBIX JJIsl U3ydaeMoH NpeMeTHOH 00acTH;

YMEHHE pellaTh TUIIOBbIEC TPAKTUYECKHAE M TEOPETUIECKUE 3aa4UH, XapaKTePHbIE I UCIIONb30BaHM METOZ0B M HHCTPYMEHTapHsl JaHHOI MpeIMeTHON 00JI1acTH;

HaJIM4Xe TIPE/ICTaBICHUH 0 JaHHOM NMPeIMEeTHOM 001aCTH KaK IEJIOCTHOM TeOpHH (COBOKYITHOCTH TEOPHii), OCHOBHBIX CBA3AX CO CMEKHBIMU 00JIACTIMU 3HAHHH.

B pamkax yriay0naéHHOTO ypOBHS M3yueHHs: HHYOPMATHKH o0OecrieurBaeTCs [ieJICHApaBiIeHHas! OJIr0TOBKA 00YYaIOIIUXCsl K MPOJIOJDKEHNIO 00pa30BaHusl B BHICIIUX YUE€OHBIX
3aBEJICHUAX I10 CIEIHATHHOCTSIM, HETIOCPEACTBEHHO CBSI3aHHBIM C IIM(POBBIMU TEXHOJIOTHSAMHM, TAKMM KaK IIPOTpaMMHAas HHXKEHEPHs, UHPOPMaIMOHHas 6€3011acHOCTb,
MH(QOPMALMOHHBIE CHCTEMBI I TEXHOJIOTHH, MOOHMIIBHBIE CUCTEMBI M CETH, OOJIbIINE TaHHBIC U MAIIMHHOE 00y4eHHe, IPOMBIIIJICHHBIH HHTEPHET BeIle i, HICKYCCTBEHHBIH HHTEIIICKT,
TEXHOJIOTHH OeCIIPOBOIHON CBSI3M, POOOTOTEXHNKA, KBAHTOBBIE TEXHOIOTHH, CHCTEMBI PACIIpeeIEHHOTO peecTpa, TEXHOJIOTHH BUPTYAITbHOM 1 TOTIOTHEHHON pealbHOCTEH.
OcHoBHas 1esib u3ydeHus yueoHoro npenmera «Hapopmarika» Ha yriryOiIEHHOM ypoBHE CpeaHero o0ero oo0pa3oBaHus — oOecreueHue JanbHEeHIero pa3BUTHs HHPOPMAIIMOHHBIX
KOMIIETEHIINH 00y4aroerocsi, €ro TOTOBHOCTH K H3HHU B YCJIOBHSIX Pa3BUBAIOIIETrocs HH(YOPMaMOHHOTO 00IIecTBa U BO3pacTarolield KOHKYpPEeHIIM Y Ha pBIHKE Tpyaa. B cBs3M ¢ aTHM
n3ydyenue nHdopmaruku B 10—11 xiaccax 10mKHO 00€CIEUHTS:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHNS, OCHOBAHHOTO Ha IOHMMAaHHUU POJIH MHYOPMATHKH, HHPOPMAIIOHHBIX 1 KOMMYHHKAI[HOHHBIX TEXHOJIOTHH B COBPEMEHHOM OOIIECTBE;
c(OPMHUPOBAHHOCTH OCHOB JIOTHYECKOTO M AJITOPUTMHUYECKOTO MBIIIJICHHS;

c(hOpMHUPOBAHHOCTh YMEHHUH pazimdaTh (HaKThl U OLEHKH, CPAaBHUBATh OIICHOYHBIE BBIBOBI, BUJETh UX CBS3b C KPUTEPUSIMHE OIIEHUBAHHS U CBSI3b KPUTEPHEB C OTIPEISIIEHHON
CHCTEMOH IIEHHOCTEH, IPOBEPATH Ha JOCTOBEPHOCTH M 000011aTh MH(POpPMAITHIO;

c(hOpPMHUPOBAHHOCTH MPEJICTABICHIH O BIFSHUN HH(OOPMAIIMOHHBIX TEXHOJIOTHH Ha KU3Hb YeJIOBEKa B 00IIECTBE, TOHUMAaHHUE COIMAIBHOTO, YKOHOMHYECKOTO, IIOJIMTHYECKOTO,
KyJIbTYpPHOTO, IOPUANIECKOTO, IPUPOIHOTO, 3PTOHOMUIECKOT0, MEIUINHCKOTO U (PU3NOJIOTNIECKOT0 KOHTEKCTOB HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

MNPUHATHE IPABOBBIX U 3THYECKUX aCTIEKTOB MH(OPMAIIOHHBIX TEXHOJIOTHH, 0CO3HAHNE OTBETCTBEHHOCTH JIFO/ICH, BOBICUEHHBIX B CO3/1aHHE U UCTIOIb30BaHUE HH(OPMAITHOHHBIX
CHCTEM, paclpocTpaHeHHE HH(OpManny;

CO3JJaHUE YCIIOBUH JJIsl Pa3BUTHS HABBIKOB Y4€OHOM, MPOEKTHOMN, HAyYHO-NCCIIEOBATEIbCKON 1 TBOPYECKOH AEATEIbHOCTH, MOTHBAIIMH O0YUYAIOIIUXCS K CAMOPa3BUTHIO.

B coneprxannu yueOHoro npeamera «HPOpMaTHKa) BBIACISIOTCS YETHIPE TEMAaTHYECKUX pa3ziena.



Paznen «{udpoBasi r(paMOTHOCTEY MOCBSIIEH BOIPOCAM YCTPOWCTBA KOMITBIOTCPOB U APYTHX JICMEHTOB IU(PPOBOTO OKPYKECHUS, BKIIFOYAsT KOMITBIOTEPHBIC CETH, UCIIOIE30BAHHIO
CPEJICTB ONEPALMOHHON CHCTEMBI, paboTe B ceTi HTEpHET U UCIIOJIh30BAHUIO HHTEPHET-CEPBUCOB, HHPOPMAIIMOHHON OE30MaCHOCTH.

Pasznen «Teopernueckre 0OCHOBBI HH)OPMATHKIY BKIIFOYACT B ceOs MOHATHHAHBIN anmnapat HHQOPMATHKH, BOTIPOCHI KOAUPOBaHKS WHPOPMAIIUH, U3MepEeHUS HHPOPMAIIMOHHOTO
00BEMa TaHHBIX, OCHOBBI AJIT€OPBI JOTHKH U KOMITBIOTCPHOTO MOJICIIMPOBAHHMS.

Pasnen « AJIropuTMBI M IPOrpaMMHUPOBAHKE)» HATIPABJICH HAa Pa3BUTHE allTOPUTMHUCCKOTO MBIIUICHHS, pa3pab0TKy aJlTOPUTMOB U OIICHKY MX CIIOKHOCTH, ()OPMHUPOBAHUE HABBIKOB
peanu3aiyy IporpaMm Ha si3bIkax MPOrpaMMHUPOBAHHS BBICOKOTO YPOBHSI.

Paznen «HpOpMaIMOHHBIE TEXHOJIOTHIY MOCBAIIEH BOMPOCAM PUMEHEHHUsI THPOPMAIIMOHHBIX TEXHOJIOTHI, PEaTN30BaHHbBIX B MPUKJIAIHBIX MPOrPAMMHBIX MPOIYKTaX U HHTEPHET-
cepBHcax, B TOM YHCJIC B 33/[a4aX aHAIW3a JaHHBIX, HCIOIb30BAHUIO 0a3 JAHHBIX U AJIEKTPOHHBIX TAOIHUI] JUIsl PEIICHNUS IPUKIIAHBIX 3a/1a4.

B npuBenéHHOM Janiee coepikaHuu yueOHoro npeamera « HpopMaTHKay KypCHBOM BBIACICHBI TOMOTHUTEIbHBIE TEMBI, KOTOPBIC HE BXO/SIT B 00513aTENbHYIO TIPOrpaMMy 00Y4EHHS,
HO MOTYT OBITh MPEJIOKEHBI IS U3yUCHUSI OTICTbHBIM MOTHBUPOBAHHBIM U CIIOCOOHBIM O0YYaIOIIUMCSI.

VYri1y0naEHHbIH yPOBEHD U3YYCHUSI HHPOPMATHKU PEKOMEHAYETCSI U1l TEXHOJIOTUIECKOTo MPOQHIIs,, OPHEHTHPOBAHHOTO HA HHYKEHEPHYIO U MHPOPMAIIMOHHYIO c(hephl ACATEIbHOCTH.
Yri1y0nEHHbIA ypOBEHb U3y4YeHUsI MHPOPMATHKU 00ECIIEUnBAET: MOArOTOBKY 00YUaIOIUXCs, OPUEHTHPOBAHHBIX Ha CHEIUATBHOCTH B 00J1aCTH MH(GOPMAIIMOHHBIX TEXHOJIOTHH 1
HWHXXCHEPHBIC CICIUAJIBHOCTH, Y4aCTUC B HpoeKTHOﬁ u HCCJ’IeI{OBaTeHLCKOﬁ JACATCIBbHOCTH, CBSI3aHHOM C COBPEMECHHBIMU HAIPABJICHUAMU OTpaCIn I/IH(i)OpMaIII/IOHHO-
KOMMYHUKAIIMOHHBIX TeXHOJ’IOFHﬁ, TMOATO0TOBKY K Y4aCTUIO B OJIMUMIIMAAAX U CAa4Ye EI[I/IHOFO TOCyJapCTBEHHOI'O 3K3aM€Ha 110 I/IH(I)OpMaTI/IKe.

ITocnemoBaTenbHOCTL H3YYCHUS TEM B IpeieiaX OJHOTO rojia 00yUIEeHUSI MOXKET ObITh H3MCHEHA 110 YCMOTPEHHIO YUHUTEIIS IPHU MOATOTOBKE pabodeid mporpaMMbl U TIOYPOYHOTO
TUIaHUPOBAHUA.

OO0111ee YKCI0 4acoB, PEKOMEHIOBAHHBIX [T M3ydeHHs nHpopMaTuky - 272 yaca: B 10 kinacce — 136 vacos (4 daca B Hezneno), B 11 kimacce — 102 yacos (3 yaca B HeZelo).

Copnepxanne oOyuenns B 10 xiacce.

Hudposas rpaMOTHOCTS.

TpeboBaHus TeXHUKH 0€30ITACHOCTH M THT'HEHBI TIPH padOTe ¢ KOMIBIOTEPaMHU U IPYTUMHU KOMIIOHEHTaMH IIH(QPOBOTO OKPYKESHUSI.

[puHUMOB pabOTH KOMIBIOTEPOB U KOMITBIOTEPHBIX cucTeM. Apxutekrypa (hon Helimana. ["'apBap/ckas apxuTekTypa. ABTOMaTHYE€CKOE BBIIIOJIHEHN € POTPaMMBbI IPOLIECCOPOM.
OnepaTuBHas, IOCTOSTHHAA U TOJTOBpeMeHHas naMiaTh. OOMeH TaHHBIMH C TIOMOIIBI0 ITHH. KOHTpOoIIeps!l BHEIIHUX yCTpoiicTB. [IpsAmMoit 1ocTyn K MaMsATH.

OCHOBHBIE TEHJICHLINU Pa3BUTHsI KOMIIBIOTEPHBIX TeXHOJOTHi. [apannensHbie BeruncieHus. MHOronpoueccopHsle cucteMbl. CynepKoMIbloTephl. PacripenenéHabie BEIYUCIUTENbHBIC
crcTeMbl U 00paboTKa OONBIINX AaHHBIX. MOOMIbHBIE HU(PPOBBIE YCTPOHCTBA M UX POJIb B KOMMYHHKaIMIX. BCTpoeHHbIe KOMIbIOTEPEI. MUKPOKOHTpOILIEphl. POOOTH3HpOBaHHbIE
MIPOM3BOJICTBA.

IIporpammHoOe obecrieueHrne KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. Buibl mporpaMMHOro obecnedeHns u ux HazHadeHne. OcoOEHHOCTH MPOTrpaMMHOT0 00ecredeHrss MOOMITBHBIX
ycrpoticTs. [lapannensHoe nporpaMmmupoBanue. CrcTeMHOE porpaMMHoe obecriedenue. OnepaoHHbIe CHCTEMBL. Y THIIHTHL J{paiiBepsl ycTpoicTB. MHCTAIIAINS U JEWHCTAIUIAIIS
MPOTPAMMHOTO 00ECTICUCHUSI.

®aiinoBbie CUCTEMBL. [[pUHIMITEI pa3MeIeHUS 1 IMEHOBaHUS (aiiioB B JOJTOBpeMEeHHON maMsaTu. LI1aGmoHsI Ui onucanus rpymmn Qaiios.

3akoHonarenbeTBO Poceniickoit @enepanny B 06acTi mporpaMMHOro obecrniedeHus. JIMIeH3npoBaHue NporpaMMHOT0 obecriedeHus 1 nudpoBbIX pecypcos. [IponpuerapHoe u
cB0OO/IHOE TIporpaMMHoe obecrieuenne. KomMepyeckoe 1 HEKOMMEPUECKOE HCII0NIb30BaHKE IPOrpaMMHOT0 obecrieueHus 1 HUQpOBIX pecypcoB. OTBETCTBEHHOCTS,
ycTaHaBJIMBaeMas 3aKOHOaTebcTBOM Poccuiickoit Penepannu 3a HEIIpaBOMEPHOE MCIIOJIB30BaHUE MPOTPAMMHOI0 00ecIedeH s U IU(PPOBIX PECYPCOB.

[IpuHIUIBE TOCTPOSHUS U alIIapaTHbIe KOMIIOHEHTH KOMITBIOTEPHBIX ceTeil. CereBble mpoTokoisl. Cets MHTEpHET. Anpecarms B cetu MuTepreT. IIpoTtokomns! creka TCP/IP. Cuctema
JIOMEHHBIX UMEH.

Paznenenne IP-cetn Ha mozceTH ¢ MOMOIIBIO MacoK moaceTei. CeTeBoe aqMUHUCTpUpOBaHKe. [lomydeHne TaHHBIX O CeTEBBIX HACTpOiikax KommbioTepa. IIpoBepka HaIHUIMs CBA3H C
y31noM cetu. OnpeieNieHne MapIpyTa JIBIKEHHUS TaKEeTOB.

Bunsr nesrensnoctu B cetnt UntepHet. CepBucer MuTepreTa. ['eonrdopmarimonssie cucTeMsl. [ eonokaMoHHbIe CEPBUCH PEaIbHOTO BPEMEHH (HAPpUMep, JIOKAIU MOOHMIBHBIX
TeJaeOHOB, ONPENEICHHIE 3arPyKEHHOCTH aBTOMAarucTpaiei), HHTEPHET-TOPTOBIISL, OpOHUPOBAHUE OWJIETOB U TOCTHHHMIL.

l'ocynapcTBeHHBIE HJICKTPOHHBIE CEPBUCH U yciIyry. ColManbHbIe CETH — OPraHu3alHs KOJUIEKTUBHOTO B3aMMOJICHCTBHS M 0OMeHa JaHHbIMU. CeTeBO ITUKET: IpaBuiIa OBEICHHS B
kubeprpocrpancrse. [Ipobiema noaIMHHOCTH OJTydeHHON HHpOpMaiu. OTKpBITEIE 00pa30BaTeIbHBIE PECYPCHI.



TexHOreHHbIE M IKOHOMHYECKUE YIPO3bl, CBA3aHHBIE C UCIIOIB30BAHUEM HH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TeXHOJOTrui. O0uye npobaeMsl 3aIUThl HHPOPMaALUU 1
nHpopManmoHHO# 6e30macHocTH. CpeacTBa 3alUThl HHPOPMALMH B KOMIIBIOTEPaX, KOMIIBIOTEPHBIX CETSX U aBTOMaTH3UPOBAHHBIX MH)OPMALMOHHBIX cucTeMax. [IpaBoBoe
obecrieueHre HHPOPMAIIMOHHON 0e30MacHOCTH. DNeKTpOHHAas IM(poBast NOANUCH, CEPTUGHULIUPOBAHHBIC CAUTHI M JOKYMEHTBHI.

[IpenoTBpamnieHne HECAHKIIMOHUPOBAHHOTO JIOCTYIIA K JIMYHOI KOH(UASHIMAIBLHOM HHPOpMaIKH, XpaHsIleiics Ha IepCOHaTbHOM KOMIIBIOTEPE, MOOHMIIBHBIX YCTPOHCTBAX.
BpenonocHoe mmporpaMmmHOe obecriedeHue u crocoobl 00psOBI ¢ HUIM. AHTHBUPYCHBIE ITporpaMMbl. Opranusanus JMYHOTO apxuBa HHGopMmanuu. PesepsHoe konuposanue. [laponbHas
3aIlUTa apXUBa.

Mudpoanue nanHBIX. CHMMETpHYHBIE 1 HecuMMeTpruaHble mmdpsl. [Hndpst npocroit 3amensl. [Hugp Lesaps. Hndp Bmwkenepa. Anroputm mmdposanus RSA. Creranorpadus.

Teopernueckre OCHOBBI HHPOPMATHKH.

Wndopmanns, nanxsle n 3HaHUS. IHQOPMAIIMOHHBIE IPOIIECCH B IPUPO/IE, TEXHUKE M OOIECTBE.

HenpepsIBHBIE U TUCKPETHBIE BEMWYNHBI M CUTHAIBL. Heo0X0IMMOCTh TUCKpeTH3auy HHGOPMAIUHY, IpeAHa3HaYCHHOH [UI XpaHEeHNs, epeiaddl 1 00paboTKH B IU(POBHIX CHCTEMAX.
JlBonuHOE KoxupoBaHue. PaBHOMEpHBIE U HEpaBHOMEPHbIE KOJIbI. JlekoanpoBaHue cOOOIIEeHNH, 3aMCAaHHBIX C TIOMOIIBI0 HEPaBHOMEPHBIX Ko/10B. Y cioBue daHo. [TocTpoeHue
OJTHO3HAYHO JEKOANPYEMBIX KOJIOB ¢ moMomibio aepea. ['pad An.A. Mapkosa. Enuannel n3mepenus koiaudecTsa nHGopManuy. An(aBUTHBIA TOAX0A K OLIEHKE KOJIHMYeCTBa
uHbopMaLH.

Cucrtembl cuncieHus. Pa3BépHyTas 3amuch 1eJbIX U APOOHBIX YHCEIl B MO3ULUOHHON cucTeMe cuncieHust. CBOMCTBA MO3UIMOHHOM 3aliCH YKMCia: KOJIMYECTBO HU(P B 3aITUCH,
MPU3HAK ASTMMOCTH YHCJIa HA OCHOBAHHE CHCTEMBI CUMCIIEHHU. ANTOPUTM TIepeBoia eJI0ro Yucia U3 P-uaHo# cucTeMbl cuucaeHus B IeCATUYHYI0. AJITOPUTM IIepeBoia KOHeUHOi P-
WYHOH pOOH B IECATUYHYIO. AJITOPUTM MEPEBOAA 1IETI0T0 YHUCIIA U3 JECATHYHOM CUCTEMBI cuucieHus B P-uunyto. [TepeBox koHeuHOH NecaTHuHOM nqpobu B P-nunyro. J[BonuHnas,
BOCBMEPHYHAS U MIECTHAALATEPUIHAS CHCTEMbI CIUCIICHHS, CBA3b MEXy HUIMH. ApH(pMETHYECKIE ONEPAINH B MO3UIMOHHBIX CHCTEMaX CYUCICHH. TponyHas ypaBHOBEIICHHAS
CUCTEMA CYHCIICHHA. JIBOMYHO-AECATHYHAS CUCTEMA CUUCIICHUS.

Komuposanue texctoB. Komuposka ASCIL. Ogro6atitaeie kogupoBku. Ctangaptr UNICODE. Kogmposka UTF-8. Onpenenenne nHPOPMAIHOHHOTO 00BEMA TEKCTOBBIX COOOIIICHH.
Konuposanue nzobpakennii. OneHka HHPOPMaMOHHOTO 00bEMa rpadMuecKnX JaHHBIX MPH 33/1aHHBIX pa3pelleHnH 1 ITyOuHe KoJupoBaHus 1BeTa. [{BeToBble Monenu. BexTopHoe
konupoBanue. Popmatsl rpaduyeckux ¢aiinos. TpéxmepHas rpaduka. @paxransHas rpaduka.

KomupoBanue 3Byka. OneHka HH(GOPMAIOHHOTO 00bEMa 3BYKOBBIX JaHHBIX MPH 33JaHHBIX YacTOTE AUCKPETHU3ALMHU U PA3PAIHOCTH KOJIUPOBAHHUS .

Anre6pa noruxu. [TonsTie Boicka3siBaHus. Bricka3siBaTenbHbIe (hOpMBI (IpenKkaTsl). KBaHTOPHI CyIIeCTBOBAHUS M BCEOOIIHOCTH.

Jlornueckue onepannu. Tabauubel HCTHHHOCTH. Jlormueckue BeIpaxkeHus. Jlornueckue ToxaecTBa. Jl0ka3aTeabCTBO JIOTHYECKUX TOKAECTB C MTOMOIIBI0 TaOIUI] HICTHHHOCTH.
Jlornueckue onepanuu 1 omnepanny HaJ MHOKECTBAMHU.

3aKoHBI aNTeOphl JIOTHKH. DKBUBAJICHTHBIE IPE00Pa30BaHM JOTMIECKHUX BhIpaXKeHUH. JIormueckue ypaBHEHHS U CUCTEMBI YPaBHEHHH.

Jlornueckue GyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BOBMOXHBIX JIOTMYECKUX (YHKIMH OT KOJIMYECTBA apryMEeHTOB. [10JIHbIE CHCTEMBI JIOTHYECKHUX () YHKIUH.

Kanonnueckue gopmsl lorndecknx BeipakeHnid. CoBepIIeHHbIE TN3bIOHKTUBHBIE M KOHBIOHKTHBHBIE HOPMaJIbHBIE (DOPMBI, AITOPUTMBI UX IIOCTPOCHUS 110 TAOJINIIE HCTUHHOCTH.
Jlornueckue 351eMeHTHI B cocTaBe KoMmbioTepa. Tpurrep. CymmaTtop. MHoropaspsiassiii cymmarop. IlocTpoeHne cxeM Ha JJOTHYECKUX 3JEMEHTAX M0 3alaHHOMY JIOTHYECKOMY
BBIPA)KEHUIO. 3aMUCh JIOTHYECKOTO BBIPAXKEHUSI 10 JJOTMUYECKON cXxeMe. MHUKpOCXeMbI M TEXHOJIOTHS UX IPOU3BOJICTBA.

IIpencraBneHue HeabIX YUCed B MaMSITH KOMIbIOTepa. OrpaHU4EeHHOCTh JUana3oHa Yicel pH OrPaHUUYEeHUH KOJIUYeCcTBa pa3psaaoB. [lepenonnenue paspsgHoi ceTku. be3zHakoBble U
3HAKOBBIE JJaHHBIE. 3HAKOBBIH OWUT. JIBOMYHBIN JOMOTHUTENBHBIA KOJI OTPHULIATEIbHBIX YHCEII.

[To6uroBkie normyeckue onepanuu. Jlornaeckuit, apudmerndeckuii n nukinaeckuit cisuru. Llndposanue ¢ nomorbso ToONTOBOH onepaiun «uckitodatomee UJIN».
[IpencraBneHne BEMECTBEHHBIX YMCEI B MaMATH KOMIBIOTEpa. 3Ha4Yamas 4acTh M MOPSAAOK Yncia. J[nama3oH 3HaYeHUH BEIECTBEHHBIX Yucel. [IpobaeMbl XxpaHeHHS BEIIeCTBEHHBIX
YHCeN, CBI3aHHBIE C OTPAHNYEHHEM KOJIMYIECTBA pa3psioB. BelmonHeHwe onepanuii ¢ BEeMeCTBEHHBIMH YHCIaMH1, HAKOTIJICHHE OIMIMOOK MPH BEIYUCICHHAX.

AJTOPUTMEI ¥ IPOTPAMMHUPOBAHHE.

OmnpezeneHre BO3MOXKHBIX Pe3yJIbTaTOB pabOTHI MPOCTEHIITNX aJTOPUTMOB YIIPABIICHHS HCHIOTHUTENIIMU M BEIYUCITUTEIBHBIX anropuTMoB. OTipeiesieHue HCXOAHBIX TaHHBIX, TIPU
KOTOPBIX aJlTOPUTM MOXKET IaTh TPeOyeMBIi pe3yIbTaT.

Orarsl peleHus 3a1a4 Ha KoMIbiorepe. IHCTpyMeHTaIbHbIE CPENICTBA: TPAHCISATOP, OTIa 91K, MPOPHIMPOBIIUK. KOMIMIAIMS 1 HHTEpIIpeTalus IporpaMM. BupTyanbHble MalInHbIL.
WuTterpupoBanHas cpena pa3padoTKi. MeToabl 0TiaaKky nporpamMmM. Mcnone3oBanue TpaccupoBOYHbIX Ta0muL. OTia 04kl BeIBO. IlomaroBoe BEINOJIHEHHE IPOrpaMMBI. TOUYKH
octaHoBa. [IpocMOTp 3HaUEHUI TEPEMEHHBIX.



S3wik nporpammupoanus (Python, Java, C++, C#). Tumsl JaHHBIX: IEIOYMCIICHHBIC, BEIICCTBEHHBIC, CHMBOJIBHEIC, JIoTn4eckue. Betpnenus. CrnoxHble yeroBus. LIUKIbI ¢ ycinoBuem.
[ukiel mo nepeMeHHOM. B3anMo3aMeHsIeMOCTh pa3InYHbIX BU0B UKIOB. MHBapuaHT rukia. CocTaBieHHe UKIIA C UCIIOIb30BAaHUEM 3apaHee OTpeeIEHHOTO HHBApUAHTA IIUKIIA.
JoxymeHntupoBanue nporpamm. Mcnosnbp3zoBanue koMMeHTapueB. [10AroToBka onucanus MporpaMMbl 1 MHCTPYKIIMU JIJISl TIOJIB30BATENIS.

AJroput™Mbl 00pabOTKH HATYPAIbHBIX YHCEI, 3AMMMCAHHBIX B TIO3UITMOHHBIX CUCTEMAaX CUMCIICHUS: pa30MCHUE 3aIMCH YUCIIa Ha OTJCIbHBIC IIU(PHI, HAXOKICHAC CYMMBI U
npou3BeIcHUs U(p, HAXOKIACHUE MAKCUMAITLHOW (MUHUMAITLHOMN ) U(PHI.

Haxoxnerne Bcex MPOCTHIX YUCET B 3alaHHOM nuanas3oHe. [IpencraBieHne gucia B BUAe HAOOpa MPOCTBIX COMHOKHUTENEH. AJITOPUTM OBICTPOTO BO3BEICHUS B CTEIICHb.

O6paboTka JaHHBIX, XpaHAMUXcs B paitnax. TekcroBele n fBonMuHBIE (aiinsl. PaitnoBsie mepeMeHHbIe ((aitnoBrie ykazarenn). UteHne u3 ¢aiina. 3anuch B ¢aii.

Paz0uenne 3amaun Ha moa3anaun. [loamporpammel (iporeyps! u GyHKmN). Pekypcus. PekypcuBHble 00beKTH (PpakTansr). PexypcuBHbIe iponeaypsl u pyHKIuH. Vicnonp3oBanue
CTeKa JUIs OPTaHU3AIMH PEKYPCHUBHBIX BEI30BOB.

Hcnonp3oBaHue cTaHmapTHOW OMOIMOTEKH SA3BIKA MTporpaMMupoBanus. [lonkioueHne OHOIMOTEK MOAMIPOTPaMM CTOPOHHHX NPOM3BoaAnTeNe. MOy bHBIA MIPHHITAM TOCTPOCHHS
TPOTPaMM.

Yucnenusie MeToibl. TOYHOE U PUOIIKEHHOE pelieHus 3ajaui. UUCIeHHBIC METOIBI PEILICHHS YPAaBHEHUN: METOT IIepedopa, METO/] MMOJIOBHHHOTO AejicHus. [Ipubnmkénnoe
BBIUUCIICHHE JJIUH KPUBBIX. BhIunciieHue miomazaei Gpuryp ¢ moMoIbio YUCICHHBIX METOI0B (METOI IPAMOYTOJIBHUKOB, MeTO Tpanenuil). [Touck Makcumyma (MUHUMYMA) (YHKITHHA
OJHOW MEpEMEHHON METO/I0M MOJOBUHHOTO JCJICHHUS.

O0paboTKa CUMBOJIBHBIX JaHHBIX. BCTpOCHHBIC (DYHKIIMU SI3bIKA TPOrPAMMHPOBAHUS [UIE 00PaOOTKH CHMBOJIBHBIX CTPOK. AJITOPUTMBI 00PaOOTKH CUMBOJIBHBIX CTPOK: MOJCUET
KOJIMYECTRA MOSIBJIICHUI CHMBOJIA B CTPOKE, pa30UEHHE CTPOKH Ha CJI0BA IO MPOOEIEHBIM CHMBOJIaM, TIOMCK MOJICTPOKH BHYTPH TAHHOH CTPOKH, 3aMeHa HAICHHON MOJICTPOKH Ha
JIPYTYIO CTPOKY. ['eHepaliust BceX CIOB B HEKOTOPOM aji(haBUTE, YAOBICTBOPSIONINX 3aJaHHBIM orpanndeHusM. [IpeoOpa3zoBanue yucia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBHI 1 IOCIIeJOBAaTEIFHOCTH YHcell. Brrancienne 0000MEHHBIX XapaKTEPUCTHK JIEMEHTOB MacCHBa HITH YHCIIOBOH IOCIEIOBATEIEHOCTH (CYMMBIL, IPOU3BEICHIS, CPEIHETO
apu(HMETHIECKOT0, MUHUMAIIFHOTO 1 MAKCUMAIFHOTO 3JICMEHTOB, KOJIMYECTBA AJIEMEHTOB, YAOBJICTBOPSIOMINX 3aJaHHOMY YCIOBHUIO). JIMHEHHBIH MOKUCK 3aJaHHOTO 3HAYCHUS B
MacCHBE.

CopTupoBKa OJHOMEPHOTO MaccuBa. [IpocThie METOBI COPTUPOBKH (METO]T ITy3bIPhKa, METOJT BHIOOPA, COPTUPOBKA BCcTaBKaMu). COpTUPOBKA CIUsTHAEM. BricTpas copTupoBKa
MmaccuBa (anroputm QuickSort). JIBOMYHBIIH TONCK B OTCOPTHPOBAHHOM MAaCCHBE.

JIByMepHbIe MacCUBBI (MaTPHIIbI). AJTOPUTMBI 00paOOTKH IBYMEPHBIX MAaCCHUBOB: 3aMIOJHEHNE IBYMEPHOTO YMUCIOBOTO MAaCCHBA MO 3a/IaHHBIM MPaBUIaM, IOUCK SJIEMEHTA B
JIBYMEPHOM MAacCHBE, BEIUUCICHHE MaKCUMyMa (MHHUMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOTO MacCHBa.

PazpaboTka mporpamm Jijisl pelieHns MPOCTHIX 3ajad aHAIN3a JIAHHBIX (OYMCTKA TAaHHBIX, KIaccu(UKaIMsl, aHAIN3 OTKIOHEHUN ).

MHubopmanroHHbIE TEXHOJIOTHH.

TexcroBeii nporeccop. Penakruposanue u Gpopmarupopanue. [Iposepka opdorpadun u rpammaruku. CpezcTa IoMcKa U aBTO3aMEHbI B TEKCTOBOM ITpolieccope. Vcrnonb3oBanue
ctrnedl. CTpyKTypHUpOBaHHbIE TEKCTOBBIE IOKYMeHThI. CHOCKH, ornaBiienne. KoyutekTiuBHas pabora ¢ ToKyMeHTaMu. THCTpyMEHTBI pelieH3UPOBaHUs B TEKCTOBBIX IPOIIECCOPAX.
O6naunsle cepsuchl. [lenoBas nepenucka. Pedepar. [IpaBuna nurnpoBanust ICTOYHUKOB U oopmiteHns 6ubmmorpaduueckux cebutok. Odopmirenne crimcka auteparypsl. CTaHIapThl
O6ubmmorpaduueckux onvucannii. 3HaAKOMCTBO C KOMIIBIOTEPHOI BEPCTKON TekcTa. TexHUYeckne cpeacTBa BBoia TekcTa. Crieruann3npoBaHHbIe CPEJICTBA PEaKTHPOBAHMS
MaTeMaTHYECKUX TEKCTOB.

Amnanu3 naHHbIX. OCHOBHBIE 331a4M aHAJIN3a JIAHHBIX: [IPOTHO3UPOBAaHUE, KiIacCH(UKaNKs, KJIaCTepH3alsl, aHaIN3 OTKIOHeHHH. [locienoBaTensHOCTD pelIeHns 3a/1a4 aHaIn3a
JIAHHBIX: COOp MEPBUYHBIX JIAHHBIX, OYMCTKA U OLICHKA KayecTBa JaHHbBIX, BEIOOP M/WITH MTOCTPOEHHE MOJIENH, IPe00pa3oBaHKe JIaHHBIX, BU3yaIN3alusl JaHHBIX, HHTEPIPETaLHs
pe3ynbTaToB. [IporpaMMHBIe CpeacTBa M HHTEPHET-CEPBUCH JJIs1 00pabOTKH 1 IpeICTaBIeHUs TaHHBIX. bobiue nanapie. MammmaHoe oOyueHne. VIHTenIeKTyalbHbIA aHAIIH3
JTAaHHBIX.

AHaim3 JaHHBIX ¢ IOMOIIBIO 3JIEKTPOHHBIX TaONuI. BeraucieHne cyMMBI, CpeaHEro apupMeTHIecKoro, HanboIbIIero (HaMMEeHBINEro0) 3HaYeHNS 1uana3oHa. Berancnenue
Kod(dumerTa KoppesIuy AByX psI0B JaHHBIX. [locTpoeHue cTon09aThIX, TMHEHYaThIX U KPYTOBBIX quarpamM. [loctpoenue rpadukos dpyrkmwmii. [Tox6op nuHNN TpeH A, pelieHne
3aJa4 MPOTHO3UPOBAHUSL.

UYuceHHOE pelIeHne YpaBHEHNUH ¢ MOMOIIbI0 of0opa mapaMerpa. OnTUMH3aMs KaK MOMCK HAWITYUIIETro PEICHHS B 3alaHHBIX yCcIOBUsIX. LleneBast pyHKIMSA, OrpaHUYICHUS.
JlokanbHble U IJI00abHBIH MUHUMYMBI LieNieBOM (QyHKIMK. Penenue 3a1a4 oNTHMHU3aIKHU C TIOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

Conepxxanue o0ydenus B 11 kiacce.



Teopernueckue 0CHOBBI HHYOPMATHKH.

Teopernueckre NOAXOABI K OLICHKE KojndecTBa nHpopManuu. 3akoH ajuTuBHOCTH HHopManun. Popmyna Xapriu. Mudopmanus u BepositHocTs. @opmyia Illennona.
AnropuT™mel cxxaTtus AaHHbIX. Anroput™ RLE. Anroputv Xaddmana. Anropurm LZW. Anroputmsl cxkaTust JaHHBIX C TOTEPSMU. Y MEHbIICHNE TITyOUHBI KOJXUPOBaHHS [BETA.
OcHoBHBbIe Hjeu anroputMoB cxkatus JPEG, MP3.

CkopocTh nepesiaul JaHHBIX. 3aBUCUMOCTh BPEMEHH Iepesiaud OT HHYOPMALMOHHOT0 00bEMa JaHHBIX M XapaKTEePUCTUK KaHasa cBs3d. [IpnyrHbI BOSHUKHOBEHHS OLIMOOK MpH
nepenade qaHHbIX. Kozabl, mo3BosIIONIe 0OHAPYKUBAThH M UCIIPABIATH OIINOKHM, BO3HUKAIOIIUE NPH Nepepade faHHbIX. PaccrosHne XammuHra. KoqupoBanne ¢ moBTOpeHHEM OHTOB.
Koasl XaoMmMuHra.

Cuctembl. KOMIIOHEHTHI CHCTEMBI 1 BX B3anMopaelcTBre. CucteMHbIN 3 dexT. YpaieHne Kak HHGOPMAIMOHHEIH rporece. OOpaTHas CBA3b.

Mognenu n mogenupoBanue. Llenb MogenpoBanus. AIEKBaTHOCTb MOJIENIN MOJICITUPYEMOMY OOBEKTY MIIH MPOLECCY, Ienn MoaenupoBanust. Popmann3aims NpUKIaHbIX 3a/1a4.
[IpencraBnerne pe3yIbTaTOB MOJCITUPOBAHUS B BIIC, YIOOHOM IS BOCIIPHATHS YeIOBEKOM. | padrdaeckoe npencTapieHne JTaHHBIX (CXeMBI, TaOIUIIBI, TpadUuKN).

I'pader. OcHoBHBIC MoHATHA. Buas! rpados. Onucanue rpadoB ¢ MOMOIIBI0 MaTPHI] CMEKHOCTH, BECOBBIX MaTPHII, CIIICKOB CMEXHOCTH. PeleHne alropuTMHYECcKHX 3a1ad,
CBSI3aHHBIX C aHAJU30M rpadoB (MOCTPOCHHE ONTHMAIIBHOTO MYTH MEXAY BepIIMHAMHU Tpada, onpeeseHue KOJNYeCTBa Pa3INuHbIX IyTeH MeXy BEPIIMHAMH OPUEHTUPOBAHHOTO
AIMKJINIECKOTO rpada).

HepeBbsi. bunapuoe nepeo. Jlepebs noncka. Crioco0bl 00xoza nepeBa. [Ipencrapienue apugpMeTHIeCKHX BRIpaKEHU B BUJIE JiepeBa. JJMCKpeTHbIE UIPBI IBYX UTPOKOB C MOJHOM
undopmanueii. [loctpoenue nepesa nepedopa BApUAHTOB, OMMCAHUE CTPATETHH UTPHI B TAOMUYHOI (hopMe. BBIMIphINIHbIE ¥ IPOUTPHIIIHBIC O3UIHU. BBIMIPHIIHbIE CTPATEruu.
CpezncrBa HCKYCCTBEHHOTO MHTeJUIeKTa. CepBUCH MAIIMHHOTO TIEPEBO/IA U paclio3HaBaHUs YCTHOW peun. KorHutuBHbIe cepBuChl. MneHTHdUKaIMs 1 TOUCK H300pakeHHH,
pacnio3HaBaHue nu1. CamooOydaronuecss CUCTeMbI. FICKyCCTBEHHBIN MHTEIIEKT B KOMITBIOTEPHBIX Urpax. Vcmonb30BaHNEe METOA0B HCKYCCTBEHHOT O HHTEIJIEKTa B 00yJaroImux
cucreMax. Mcnonb30BaHNe METOIOB HCKYCCTBEHHOTO HHTEIUIEKTa B poboToTexHNKe. VIHTepHeT Bemei. [lepcreKTHBEI pa3BUTHSI KOMIBIOTEPHBIX HHTEIIEKTYaJIbHBIX CHCTEM.
Heliponnsie cetu.

ANTOPUTMBEI U IPOTPaMMHUPOBAHHE.

®dopmanmzanys HOHATHI anroputMa. MammHa TeIOpHHTa Kak YHEBepcalbHas Moenb BeraucieHnid. Tesuc Uepua—Trropuara. Mammna [Tocta. Hopmaneasie anropudgmer Mapkoga.
AJNTOpUTMHUYECKH Hepa3pelnMble 3a1aun. 3a1aqa ocTaHoBa. HeBO3MOKHOCTh aBTOMAaTHYECKOW 0TI KU IPOTpamMM.

OrieHKa CI0KHOCTH BRIYHMCICHUH. Bpems paboThl 1 00bEM HCTIONB3YeMOl TAMATH, UX 3aBUCUMOCTh OT pa3Mepa UCXOAHbIX JaHHBIX. OIIeHKa aCHUMITOTHYECKOH CI0KHOCTH
AITOPUTMOB. ANTOPUTMBI OJTMHOMHAIBHOM cI0KHOCTH. [lepebopHbie anropuT™sl. [IpuMeps! pa3aIMYHBIX aITOPUTMOB PEIICHHUS OJTHON 3a1a4H, KOTOPhle UMEIOT PA3IHUHYIO
CJIO’KHOCTb.

[Touck MpoCTHIX YKCEN B 33JAHHOM JIHANa30He C TIOMOIIBIO aJITOPUTMA «PEUIeTo DpaTocheHar.

MHoropaspsiiHbIe LieJble YUcia, 3a/1a4d JUIMHHOW aprudMeTHKy.

CroBapu (acconaTUBHBIE MAaCCHUBBI, 0TOOpaskeHus ). XamI-Taduuibl. [loctpoeHne andaBUTHO-4aCTOTHOTO CIIOBapsl JUTS 331aHHOTO TEKCTa.

AHanu3 TeKcTa Ha eCTECTBEHHOM sI3bIKe. Bhienenue mocnenoBaresibHOCTEH 1o mabiaoHy. PerynsapHble BeIpaskeHns. YacTOTHBIN aHAN3.

Crexu. AHaJIM3 IPaBUIIBHOCTH CKOOOYHOTO BBIpaKeHHMs. BbIuncienne apuMeTHIecKoro BEIPaXEHUsI, 3alIMCAHHOT0 B IMTOCTPHUKCHOH (opme.

Ouepenu. Mcnonb3oBaHue ouepeau Uil BpEMEHHOIO XPaHEHUs JaHHBIX.

Cps3nble criucky. Peanusanus crexa ¥ ouepey ¢ IOMOLIbIO CBA3HBIX CIIHCKOB.

AnropuTt™mel Ha rpadax. [TocTpoeHne MUHIMaILHOTO OCTOBHOT'O JIepeBa B3BEIICHHOTO CBSI3HOTO HEOpPUEHTHPOBaHHOTO Tpada. O6xox rpada B riryonny. O6xox rpada B mupuHy.
KonmgecTBo pa3nuyHbIX MyTed MeXy BEPIIMHAMU OPHUEHTHPOBAHHOTO allMKINIecKoro rpada. Anroputm Jlerdkerpsl. AnroputM @noina—Y opirajuia.

Jepesbs. Peanu3zaius gepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBondHbIe (OnHapHBIE) nepeBbs. [locTpoeHue aepeBa uist 32IaHHOTO apru(hMETHIECKOTO BhIpaKeH sl PeKypcHBHBIC
anroputMsl 00xoaa aepeBa. Mcronb30BaHue cTeka U odepean A 00xo/a 1epesa.

JmHamMugeckoe mporpaMMHPOBaHIE KaK METOJ PEIICHHS 3aad C COXpaHECHHEM IIPOMEXYTOYHBIX PE3yIbTaTOB. 3a1a4H, PerraeMble ¢ IIOMOMIBI0 JUHAMIYECKOTO POTPaMMHUPOBAHHUS:
BBIYUCIICHHE PEKYPCHUBHBIX (DYHKIHI, TOACYET KONUIECTBA BAPUAHTOB, 33/1a491 ONTHMH3AIINH.

TTonsiTHe 06 0OBEKTHO-OPUEHTHPOBAHHOM TTporpaMMupoBannn. OO0BEKTH 1 Ki1acchl. CBOMCTBA U METOIBI 00BeKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHamn3. Pa3paboTka mporpaMmM Ha
OCHOBE 00BEKTHO-OPUEHTUPOBAHHOTO OX0/a. MIHKanCyns1ys, Hacjae10BaHHUE, TOTUMOPPHU3M.

Cpenp! ObICTpOit pa3paboTku nporpamm. [IpoektrpoBanne nHTepdeiica nonb3oBareis. Vcnoip30BaHie TOTOBBIX YIPaBIIIEMbIX 3JIEMEHTOB ISl IOCTPOSHUS HHTEpdeiica.

O030p s13bIKOB IporpamMmupoBanust. IIoHsTHe 0 mapaanrMax nporpaMMHUpoBaHus. MizydeHne BTOporo s3bika NpOrpaMMUpPOBAHUSL.



WHdopmManmoHHbIe TEXHOJIOTHN

Otarnsl KOMIBIOTEPHO-MAaTEMAaTHYECKOTO MOJICTTMPOBAHHMS: IIOCTAaHOBKA 3aa4H, pa3paboTKa MOJEIH, TECTUPOBAHNE MOJEIH, KOMITBIOTEPHBIH SKCIIEPUMEHT, aHAJIN3 PE3YJIbTaToB
MO/JICIUPOBAHMUSL.

JluckpeTusanus npu MaTeMaTUIeCKOM MOJAEIMPOBAHUY HEMPEPBIBHBIX MIpolieccoB. MoenupoBaHue ABMXKEHUA. MoaenpoBaHue OHOJIOrHYeCKUX CUCTeM. MaTemMaTuieckue MOAEIH B
SKOHOMHUKE. BpruncnuTenpHble 3KCIepUMEHTHI ¢ MoJesaMu. KoMIbroTepHOE MOAETMPOBAHUE CUCTEM YIIPABICHHUS.

O06paboTKa pe3ynbTaTOB 3KCIEpPUMEHTa. MeTol HAMMEHBIINX KBaApaToB. OIeHKa YHCIOBBIX ApaMETPOB MOAETHPYEMBIX OOBEKTOB U ITPOIIECCOB. BoccTaHOBIEHHE 3aBUCHMOCTEH 110
pe3ysbTaTaM KCIIEPUMEHTA.

Beposrtroctabie Mopenn. Mertonsr MonTe-Kapio. MmurammonHoe MogenipoBanne. CHCTEMBI MACCOBOTO OOCTYKIUBAHHUS.

Tabnuunsle (persroHHbIC) 0a3bl TaHHBIX. TabIuIa — MpeICTaBIeHIE CBEICHUI

00 ogHOTHIHBIX 00BekTax. [lore, 3ammce. Kirtou Tabmumel. PaboTa ¢ roToBo# 6a3oii naHHBIX. 3anmoaHeHne 0a3sl JaHHBIX. [lonck, copTupoBKa U GUIBTpanus TaHHBIX. 3alIPOCH Ha
BBIOOPKY JaHHBIX. 3alIPOCHI ¢ ITapaMeTpaMu. Berauciasemble oSt B 3a1pocax.

MHororabnuyunble 6a3bl NaHHBIX. THUIBI cBsA3el Mex Iy Tabauuamu. Baemnuii kimod. LlenocTHocTh 6a3bl JaHHBIX. 3anpochl K MHOTOTa0IMYHBIM 0a3aM qaHHbIX. OCHOBHbIE IPUHIIUIIEI
HOpManu3auuu 6a3 JaHHbIX. SI3bIk ynpaieHus nanHpiMu SQL. Co3naHue mpocThix 3ampocoB Ha si3bike SQL Ha BBIOOPKY JaHHBIX U3 OJHOW TAOJHIIBI.

Hepensunonnsle 6a3bl TaHHBIX. DKCIEPTHBIE CUCTEMBI.

Wuteprer-npmoxxeHus. [loHATHE 0 cepBepHOI U KIMEHTCKOM YacTax caiita. TeXHOIOTHsS «KIMEHT — cepBep», e€ TOCTOMHCTBA U HepocTaTku. OcHOBHI s13pika HTML 1 kackaaHbIX
tabmui ctuieit (CSS). Cuenapuu Ha si3bike JavaScript. @opMbl Ha BeO-CTpaHHUIIE.

Pasmeriienue BeO-caiiToB. Ycnyra xoctunra. 3arpyska (haiiioB Ha caiir.

BBox m300pakeHnit ¢ HCIOTB30BaHUEM PA3IMYHBIX IU(PPOBIX YCTPOUCTB (IM(POBBIX (OTOANIIAPATOB M MUKPOCKOIIOB, BUICOKAMEpP, CKAHEPOB M IPYTUX YCTpoicTB). I'padmueckuit
penaxrop. Pazpemenue. Kagpuposanue. Mcnpasnenne nepcnektussl. I ncrorpamma. Koppekuus yposHeit, koppeknus 1Beta. OOecBeunBaHNe IBETHBIX H300paskeHNH. PeTymb.
Pa6ora ¢ obmactamu. OUIBTPHL

MHorocnoitaeie n3o0paxkeHus. TexctoBsie cion. Macka cros. Kanansl. CoxpaHeHue BeIIeeHHON 00mactu. [TonroToBka minmrocTpanuii 1 Be0-caliToB. AHUMUPOBAaHHBIC
HU300paKCHHS.

Bekropnas rpaguka. [Ipumutussl. MI3MeHeHue nopska seMeHToB. BeipaBHuBanue, pacnpenenenue. [ pynnuposka. Kpusbie. @opMaTsl BEKTOPHBIX PUCYHKOB. Mcnonb3oBanue
KOHTYpOB. BekTopu3zarust pacTpoBbIX H300pakeHHil.

[IpuHIIUIBI TOCTPOEHUS U PEJAKTHPOBAHUS TPEXMEPHBIX Moaenel. CeTounsle Mozenu. Matepuaisl. MoiennpoBaHie HCTOYHUKOB OCBemieHHs. Kame prl. AIUTHBHBIE TEXHOJIOTUH
(3D-mpunTepsr). [ToHsITHE O BUPTYATbHON PEANTFHOCTH U JOTIOIHEHHON PEATbHOCTH.

[ImaHupyemsle pe3yabTaThl OCBOSHHS MPOTPaMMBI 110 HHpOpMaTHKe (YTIyOJEHHbIN ypOBeHb) Ha yPOBHE CPEIHET0 00IIero 0Opa3oBaHusl.

JIM4HOCTHBIE PE3yJIbTAThl OTPAXKAIOT TOTOBHOCTH U CIIOCOOHOCTH 00YYaIOIMINXCSl PYKOBOACTBOBATHCS C(DOPMHUPOBAHHON BHYTPEHHEH TO3UINEH JINIHOCTH, CHCTEMON IIEHHOCTHBIX
OPHEHTAINH, TO3UTUBHBIX BHYTPEHHHUX yOSKIEHHUH, COOTBETCTBYIONINX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBA, paCIIMPEHUE )KU3HEHHOTO OIIBITA U OIBITA ACATEILHOCTH
B IIpOIieCCe pean3aliy CpeICTBaMK y4eOHOTO NpeIMeTa OCHOBHBIX HAIPaBJICHUH BOCTIMTATENILHOM AEATEIbHOCTH.

B pesynbrate n3ydeHus ”HPOPMATHKU HA YPOBHE CpeHEro odmiero oopasoBanus y o0ydaromerocst 0yayT copMHUpOBaHbI CIIEAYIOIINE JUYHOCTHBIE PE3yIIbTaTh:

1) rpakJaHCKOTO BOCTIMTAHUSI:

0CO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB U 00g3aHHOCTEH, yBaXKEeHHE 3aKOHA U IPABOTIOPsAKa, COOII0ZIEHHE OCHOBOIIOJATaOINX HOPM HH()OPMAIIMOHHOTO TIpaBa 1
MHPOPMAITMOHHOK 0€30MaCHOCTH;

TOTOBHOCTB INPOTHUBOCTOATH UACOJOTUH SKCTPEMU3MA, HAITMOHATIN3MA, KCGHO(pOGI/II/I, JAAUCKPUMHHAIINU 110 COUAJIBHBIM, PEJIUTMO3HBIM, PACOBBIM, HAITMOHAJIBHBIM IIPU3HAKaM B
BUPTYaJIbHOM IIPOCTPAHCTBE;

2) MaTpUOTHIECKOTO BOCTIUTAHHUS:

HECHHOCTHOEC OTHOMICHUE K UCTOPUICCKOMY HACJICINIO, TOCTUKCHUAM Poccuu B HaYKE€, UICKYCCTBE, TEXHOJIOTUAX, TIOHMMAHNUC 3HAYCHUA HH(bOp MAaTHUKH KaK HaYKW B )KU3HU
COBPEMEHHOTO 00IIeCTBa;

3) IyXOBHO-HPABCTBEHHOTO BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHYECKOTO MOBEICHHUST;

CIIOCOOHOCTH OLICHMBATh CUTYALMIO U MPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIE B ceTH MHTEepHET;

4) 3CTETHYECKOr0 BOCTIUTAHHUS:



JCTETHMYECKOE OTHOIICHHE K MUPY, BKJIIOYAsi 3CTETUKY HAyYHOTO U TEXHUYECKOTO TBOPUECTBA,;

CIIOCOOHOCTH BOCHPUHHUMATh Pa3IMYHbIC BHJBI HCKYCCTBA, B TOM YHCJI€ OCHOBAaHHOI'O Ha MCIOJIb30BaHUU NH(POPMAIMOHHBIX TEXHOJIOTHI;

5) ¢u3nvecKkoro BOCIUTAHUSL:

c(hOpPMHUPOBAHHOCTH 3/I0pPOBOTO M OE301IIaACHOTO 00pa3a KU3HH, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBIO, B TOM YHUCIIE 33 CYET COOIIOIeHUs TpeOoBaHuil Oe30macHoi
9KCIUTyaTallK CPEJICTB MH(POPMAMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPyZOBOTO BOCTIUTAHHS:

TOTOBHOCTB K aKTUBHOM J€ATEIBHOCTH TEXHOJIOTUYECKON U COIMAIbHOM HAPaBICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, INIAHUPOBATH M CAMOCTOSTEIBHO BBIIONHATH TAKYIO
JEATEIbHOCTB;

HHTEpecC K cepaM MpodhecCnoHaTbHON AEATEIBHOCTH, CBSI3aHHBIM ¢ HH()OPMATHUKOHN, MPOrpaMMHPOBAaHHEM U HH()OPMAIMOHHBIMH TEXHOJIOTHAMH, OCHOBAaHHBIMH Ha JOCTI)KEHHAX
HayK{ HHGOPMATHKN U HAyYHO-TEXHHYECKOTO MPOrpecca, yMEHHE COBEPIIATh OCO3HAHHBIN BBIOOD Oymymieit mpodeccHu 1 peann30BbIBaTh COOCTBEHHBIE KU3HCHHBIC TIIIAHBI;
TOTOBHOCTB M CITOCOOHOCTBH K 00Pa30BaHMIO W CAMOOOPA30BAHUIO Ha MPOTSHKEHUH BCEH JKU3HH,

7) 3KOJIOTMYECKOTO BOCIIMTAHUS:

0CO3HAHKE TJI00ATFHOTO XapaKTepa IKOJOTHYSCKUX MPOOIeM U MyTel UX PEIICHUs, B TOM YHCIIE C YIETOM BO3MOXHOCTEH HH()OPMAIIMOHHO -KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI;

8) IleHHOCTH HAYYHOTO TTO3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH, JOCTHIKEHHAM Hay4HO-TEXHUYECKOTO IPOrpecca U 00IIeCTBEHHOM MPAKTHKH, 3a
cu€T NOHMUMaHHS POJIK HH(POPMALMOHHBIX PECYPCOB, HHPOPMAIIMOHHBIX MPOLIECCOB U MH(POPMALMOHHBIX TEXHOJIOTHI B YCIOBHAX HU(POBOH TpaHCHOPMAIIMU MHOTHX Cep KU3HU
COBPEMEHHOI'0 00IIeCTBa;

OCO3HaHHE IEHHOCTH HAYYHOU AEATEIHHOCTH, TOTOBHOCTh OCYIECTBIIATh IPOSKTHYIO M NCCIIEJOBATEIbCKYIO ACATEIPHOCTh HHANBUIYAIBGHO U B TPYTIIE.

B npouecce 1ocTIXEHUS TMIHOCTHBIX PE3yIbTaTOB OCBOCHHMS IPOrPaMMBI 10 HHPOPMATHKE Y 00yJarOIIMXCSI COBEPIIEHCTBYETCSI SMOIIMOHAIBHBII HHTEIIEKT, MPEATIONarafonui
c(OpPMUPOBAHHOCTH!

CaMOpETYJIMPOBaHN, BKIIOYAIOIIETO CAMOKOHTPOJIb, yMEHHE IPHHUMATh OTBETCTBEHHOCTH 3a CBOE ITOBEJEHUE, CIIOCOOHOCTD a/IallTUPOBATHCS K SMOIIMOHAIBEHBIM H3MEHEHHSIM
HPOSBISITE THOKOCTH, OBITH OTKPHITBHIM HOBOMY;

BHYTPEHHEH MOTHBALIUK, BKIIIOYAIOIIEH CTPEMIICHNE K JOCTH)KEHHIO 1IETIH U YCIIeXy, ONTUMH3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATh, HCXO/Sl U3 CBOMX BO3MOXKHOCTEH;
AMIIATHH, BKIOYAIOLIEH CTIOCOOHOCTh TOHMMATh AMOLIMOHAIILHOE COCTOSHHUE JIPYTUX, YYUTHIBATH €0 IIPH OCYIIECTBICHUH KOMMYHHUKAIINH, CIIOCOOHOCTh K COUYBCTBHUIO U
COIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BHICTPAUBATh OTHOILIEHHMS C APYTHMHU JIFOJIbMH, 3200 THTHCS, IPOSIBISITE MHTEPEC U Pa3peniath KOH(INKTHI.

B pesynbrate nzydeHus: nHPOPMATHKU HA YPOBHE CpeHEro oduiero oopasoBanus y o0ydaromierocst 0yayT copMHUpOBaHbI METANPEJAMETHBIE PE3YJIbTAaThl, OTPAKEHHBIE B
YHUBEPCAJbHBIX YUeOHBIX ACHCTBUSX, 2 IMEHHO - TI03HABATENIbHbIE YHUBEPCAIbHbIE YUeOHbIE IEHCTBHS, KOMMYHUKATHBHbBIC YHHUBEPCAIbHbIE YUeOHbIE IEHCTBHS, PETyJISITUBHbIC
YHUBEpCallbHbIE y4eOHbIE AeHCTBUS, COBMECTHAS IESTEIBHOCTD.

OgnajieHe YHUBEPCAILHBIMH TI03HABATEILHBIMHA JICHCTBUSAMU:

1) 6a30BBIE JTOTHUECKUE ACHCTBHS:

CaMOCTOATENHHO (POPMYJINPOBATH U aKTyaJIM3UPOBATh NMPOOIEMyY, pacCMaTpUBATh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHbIH IPU3HAK WIIM OCHOBAHMUSI IJIsl CPAaBHEHUS, KiIacCU(UKauy 1 0000IIeH NS

OTIPEEIATH e JISSTEINEHOCTH, 3aJaBaTh TapaMeTPhl U KPUTEPUH UX JTOCTIKEHHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B PACCMaTPUBAEMBIX SIBIICHHSIX;

pa3pabaTbIBaTh IUIaH PELICHUs POOIEMbI ¢ YIETOM aHAIIN3a UMEIOLIMXCSl MATEPHATIbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCHTbH KOPPEKTUBBI B [IESITEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB LEJISIM, OLEHUBATh PUCKH MOCIIEICTBUI JIESTENbHOCTH;

KOODPJMHUPOBATH U BBIMOIHITH PAOOTY B YCIOBHSIX PEAIbHOT0, BUPTYAILHOTO U KOMOWHHPOBAHHOTI'O B3aMMOICHCTBHSI;

pa3BHBaTh KPEaTHMBHOE MBIIIUICHHE TIPH PEIICHUH KU3HEHHBIX POOJIeM.

2) 6a30BBIC UCCIIEIOBATEILCKHUE JCHCTBYS:

BJIaIeTh HaBBIKAMH y4e0HO-HCCIIeI0BATEIbCKOM U MPOSKTHOMN JIESITEIbHOCTH, HaBbIKaMH Pa3pelieHus Mpo0iieM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIEHOMY TIOMCKY METO/IOB
peLIeHus MPaKTHYECKHUX 3a1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHMSL;

BJIaIeTh BUAAMH JEATEILHOCTH I10 MOJIYYEHHIO HOBOTO 3HAHUSI, €T0 HHTEPIPETALMH, IPe00Pa30BaHHIO U IPUMEHEHHIO B PA3JIMYHBIX YYCOHBIX CUTYALUsIX, B TOM YHCIIE TIPH CO3JJaHUH
y4eOHBIX ¥ COLMAIIBHBIX IIPOCKTOB;



(hopMHpOBaTh HAYYHBIH THI MBIIUICHUS, BIaJAeTh HAYYHONH TEPMUHOJIOTHEH, KIIFOUSBBIMH MOHATUSMU U METOIAMH;

CTaBUTH U (HOPMYIIUPOBATH COOCTBEHHBIE 33/1a41 B 00pa30BaTENIbHOM JEATEIbHOCTH M )KU3HEHHBIX CUTYalUsIX;

BBISIBIIAITh IPUUUHHO-CIIEICTBEHHBIE CBA3U U aKTyaJU3UpOBaTh 3ajJauy, BBIIBUTraTh FUIOTE3Y €€ pelleHNs, HAXOJUTh apIyMEHTHI JId J0Ka3aTeIbCTBA CBOMX YTBEP KICHUH, 3a1aBaTh
napaMeTpsl U KPUTEPUH PELICHHUS;

aHAJIM3UPOBATh MOTYUCHHBIE B XOJI€ PEIICHUs 3a/1a4l Pe3yNbTaThl, KPUTHUECKHU OLICHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHUTYallUsIM, OLICHUBATh IPHOOPETEHHBIHN OIIBIT;

OCYIIECTBIIATH IIEJICHAIIPABICHHBIN IOUCK IIEPEHOCA CPEACTB U CIIOCOO0B ACHCTBUS B MPO(ECCHOHAIBHYIO CPELY;

YMETb EPECHOCHUTH 3HAHMS B TO3HABATEIBHYIO U IIPAKTHUECKYIO 00IACTH KU3HEAESATEIbHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00sIacTei;

BBIJIBUT'ATh HOBBIE HJICH, TIPEUIaraTh OPUTHHAIBHBIC TOJXOIbI M PEIICHHSI, CTABUTH ITPOOIEMBI U 33/1a4H, JOMYCKAIOIIE albTEPHATHBHBIC PEIICHMUS.

3) pabora ¢ uHpOpMAITHECH:

BJIaIeTh HaBBIKAMH TOJTyYeHUs] HHPOPMAIIMK U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITENILHO OCYIIECTBIISITh IOUCK, aHAJIM3, CHCTEMAaTHU3aIMI0 M MHTepIpeTalio HHHOpMaLuK
pa3IMYHbIX BUJOB M ()OPM NPE/ICTABICHUS;

CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (hopMaTax ¢ y4€TOM Ha3HAUCHUSI MH(POPMAIMU U LIEJICBOI ayAMTOPHUH, BEIOMPast ONITUMAIBHYIO (OpMY NPECTaBICHHS U BU3yaIH3alliH;
OLICHHBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(OpMALIUK, €€ COOTBETCTBHE NPABOBBIM U MOPAILHO-3THYECKHM HOpMaM;

UCIIOJIb30BaTh CPEICTBAa MHYOPMALIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B PEIICHUH KOTHUTHBHBIX, KOMMYHHKaTHBHBIX U OPraHU3allMOHHBIX 33/1a4 C COOII0ICHIEM
TpeOOBaHUi1 IPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYpPCOCOEpPEKEHUsI, TPABOBBIX U STHYECKUX HOPM, HOPM MH(OPMALMOHHO# 6e3011acHOCTH;

BJIaJI€Th HaBBIKAMHM PACTIO3HABAHMS U 3aIIMTH HH(OPMAINX, HHPOPMAIMOHHOH 6€30MaCHOCTH JINYHOCTH.

OBnajgeHHe YHUBEPCAIBHBIMA KOMMYHHUKATUBHBIMU JEHCTBHSAMU:

1) obmenHme:

OCYIIECTBIISITH KOMMYHHUKAIIMH BO BCeX chepax KNU3HHU;

pacrno3HaBaTh HeBepOaJIbHBIE CPEJCTBA OOIIEHHS, IIOHUMATh 3HAYCHUE COLMABHBIX 3HAKOB, PACIIO3HABATh MPEANIOCHUIKH KOH(GINKTHBIX CUTYalui U cMATr4aTh KOH(IIUKTEI;
BJIJIETh Pa3IMYHBIMK CII0COOAMHM OOILICHUS U B3aUMOJICUCTBHSI, apT'YMEHTUPOBAHHO BECTH JIMAJIOT, YMETh CMAr4aTh KOH(GIMKTHBIE CUTYAIUH;

Pa3BEPHYTO U JIOTHYHO M3JIaTaTh CBOIO TOUKY 3PEHHUS C HCIIOIB30BAHNUEM SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas AEATENbHOCTB!

MOHUMATh U HCIIOJIH30BATh IPEUMYIIIECTBA KOMAaHAHOW U MHIUBHIyaJIbHOI paboThI;

BBIOMPATh TEMATHKY M METOJIbI COBMECTHBIX JEMCTBHUI C y4ETOM OOLIMX HHTEPECOB M BO3MOXKHOCTEH Ka)/I0TO 4JIeHa KOJUIEKTHBA;

MPUHUMATBH IeJTH COBMECTHON AEATENBHOCTH, OPTraHN30BBIBATH M KOOPAWHUPOBATH ACHCTBHS IO UX JOCTIDKEHHIO: COCTABIIATH IUIAaH EHCTBUH, pacpeIeNsaTh POJIH ¢ YIETOM MHEHHUH
YYaCTHHKOB, 00CYXJaTh pe3yibTaTbl COBMECTHOI padOTHI;

OLICHMBATh Ka4eCTBO CBOETO BKJIA/Ia M K&KIOTO y4acTHUKA KOMAH/Ibl B OOIIMH pe3ysbTaT 0 pa3padoTaHHBIM KPUTEPHSIM;

IpeJJIaraTh HOBbIE IPOEKTHI, OLIEHUBATh UAEH C MO3UIMH HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUUECKOH 3HAUMMOCTH;

OCYIIECTBIISITh HO3UTHBHOE CTPATETHYECKOE MOBE/ICHHUE B PA3JIMUHBIX CUTYAIMSX, IIPOSBISATH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBnajgeHUe YHUBEPCANBHBIMU PETYIATUBHBIMU J€HCTBUAMU:

1) camoopraHuzanus:

CaMOCTOSITENTFHO OCYIIECTBISATH MO3HABATENBHYIO IESTEIHHOCTD, BBIABIATH IIPOOJIEMBI, CTaBUTh U QOPMYJINPOBATH COOCTBEHHBIE 3a7a4i B 00pa30BaTEIBHON 1eITETFHOCTH U
KU3HEHHBIX CUTYAIUX;

CaMOCTOSITENTFHO COCTABIIATH IIAH PEUICHUS IPOOIEMBI ¢ YIETOM UMEIOIINXCSI PECYpCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHNU;

JIaBaTh OLIEHKY HOBBIM CHTYAIlUsIM;

pacuImpsATh paMKH Y9eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEAIOYTEHU;

JieTIaTh OCO3HAHHBIN BBEIOOD, apTyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 3a PELICHUE;

OLICHNBATh NPUOOPETEHHBIN OIBIT;

CI0COOCTBOBATH (POPMUPOBAHHIO U MPOSIBICHUIO IIHUPOKOH IPYAMUIIMH B Pa3HbIX 00IaCTsIX 3HAHUMH, TOCTOSIHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KYJIbTYPHBIH YPOBEHB.
2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYal[UsIM, BHOCUTh KOPPEKTUBBI B AEATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIETSIM;



BJIaIeTh HAaBBIKAMHM II03HABATEIbHON Pe(IEKCUM KaK OCO3HAHHUS COBEPILAEMBIX JEHCTBUI M MBICIHUTEIBHBIX IIPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHUH, UCIIOIb30BATh PHEMBI
peduiekcuu IS OLICHKH CUTYalluH, BBIOOpA BEPHOTO PEIICHHMS;

YMETb OLIEHHBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKEHHUIO;

MPUHUMATh MOTHBBI 1 apTyMEHTBI IPYTUX NIPH aHAJIN3E Pe3yJIbTaTOB JEATEIbHOCTH.

3) npuHATHS ce0sl U IPYTHUX:

NPUHAMATH ce0sl, TOHUMas CBOU HEAOCTATKH U JOCTOMHCTBA;

IPUHAMATh MOTUBBI M QpTYMEHTBI JPYTHX IIPH aHAIN3€ PE3YNIbTaTOB JCATEILHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTHX Ha OIIHOKY;

pa3BUBaTh CIIOCOOHOCTH MOHMMATh MHP C TIO3UIIMHU JPYTOT0 YeJIOBeKa.

[IpenMeTHBIE pE3yIbTATHI:
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BJIaJICHUE NPE/ICTABICHUSIMU O POJIM MH(OPMALIMH U CBA3aHHBIX C HEH MPOIIECCOB B MIPUPOJIE, TEXHUKE M OOIIECTBE, NOHATUIMH «MHpOopManus», «AHGOPMAIMOHHBIH ITPOLIECcC,
«cUCTeMay, KKOMIIOHEHTBI CUCTEMBI», «CUCTEMHBIN 3D (eKT», «MHPOPMAIIMOHHAS CUCTEMay, «CHCTEMa YIIPaBICHHs», BlIaICHHE METOIaMH1 TToKCcKa HHpopMauy B ceTn HTepHeT,
yMEHHEe KPUTHYECKU OLICHUBATh HH(POPMAIIHIO, TOJYYSHHYIO U3 ceTH MIHTepHeT, yMeHHe XapaKTepru30BaTh OOJIbLINE JaHHBIC, IPUBOJUTH IIPUMEPBI HCTOYHUKOB MX MOJYYECHHS U
HaIpaBJIeHUsl UCITIOJIb30BaHUs, YMEHHUE KIacCH(DUIIMPOBATh OCHOBHBIC 331a4M aHAJIM3a JaHHBIX (IPOrHO3MPOBaHKE, KIacCU(pUKaIHs, KIacTepu3allys, aHalli3 OTKJIOHEHHIT), TOHUMATh
MOCJIE/IOBATENILHOCTD PEILICHNUS 3a/1au aHalIu3a JaHHbIX: COOp MEepBUYHBIX JIaHHBIX, OYKCTKA U OLICHKA KayecTBa JaHHbIX, BBIOOP M/WIIU OCTPOCHHE MOJIENH, NPeoOpa3oBaHue JaHHBIX,
BU3yaJU3alys JaHHBIX, HHTepIpeTalys pe3yIbTaToB;

MOHVMaHKE OCHOBHBIX NPHUHIIUIIOB YCTPONHCTBA M (D)YHKIIHOHUPOBAHUS COBPEMEHHBIX CTAIIMOHAPHBIX M MOOMIIBHBIX KOMITBIOTEPOB, TCHACHIINH Pa3BUT Ul KOMITBIOTEPHBIX TEXHOJIOTHH,
BJIaZICHUE HaBBIKAMHU pabOTHI C ONIEPAIIMOHHBIMH CHCTEMaMH, OCHOBHBIMH BHIaMH IIPOrPaMMHOTO 0OeCTIeUeHHs AJIsI pelIeHHs yIeOHbIX 3a/1a4 110 BEIOPaHHOW CTICIHaIn3aIiHN;
HaJIM4YKE TPEICTABICHUH O KOMIBIOTEPHBIX CETAX M UX POJIM B COBPEMEHHOM MHUpE, 0 0a30BBIX MPHHIUIAX OPTaHU3AIMH U (HYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTeH, 00 00mmx
NPUHIUIAX pa3pabOTKU U QYHKIIMOHUPOBAHUS HHTEPHET-IIPUIIOKEHNUH;

MOHMMaHKE YTpo3 MHPOPMAITMOHHOW 0€301acHOCTH, UCIIOIB30BAHUE METOIOB M CPEJICTB IPOTUBOACHCTBHUS 3THM YIpo3aM, COOJII0IeHNEe Mep 0e30I1acHOCTH, TPEI0TBPAIIAOIINX
HE3aKOHHOE PaclpOCTpaHeHHe MEPCOHANBHBIX TaHHBIX, COOJI0IeHHE TPeOOBaHHI TEXHUKH 0€30IIaCHOCTH M TMTHEHBI ITPH paboTe ¢ KOMITIOTEPaMH U IPYTHMU KOMIIOHEHTaMHU
U(GPOBOTO OKPYKEHHS, TOHIMAHUE TPABOBBIX OCHOB HCIIOJIB30BaHMSI KOMIBIOTEPHBIX IPOTpaMM, 0a3 JaHHBIX U paboTHI B ceTH IHTEepHET;

MOHUMAaHNE OCHOBHBIX MPUHIIUIIOB JUCKPETH3AIMH PA3THYHBIX BUOB HHPOPMALIMH, YMEHHE ONPEAEIISTh MHPOPMALMOHHBIA 00BhEM TEKCTOBBIX, TPAQHUECKUX U 3BYKOBBIX TaHHBIX
MIPY 33JaHHBIX NTapaMeTpax JUCKPETH3aLNH, YMEHUE ONPEAETISATh CPEIHIOI CKOPOCTh Nepeaayll JaHHbIX, OIICHHBAaTh M3MEHEHHE BPEMEHH Nepelauil IPH H3MEHEHUN
MHQOPMALMOHHOTO 00BhEMA TaHHBIX U XapaKTePUCTHK KaHajla CBA3H;

yYMEHHE CTPOUTh HEPaBHOMEPHBIE KOJIbI, JOMYCKAIOIHE OJJHO3HAYHOE AEKOIUPOBaHHEe COOOLIeHNIT (TIpedrKCHBIE KOJIbI), UCTIOIb30BATh NPOCTEUIIINE KOJIbI, KOTOPBIE TIO3BOJISIIOT
0OHapyXMBaTh M UCTIPABIIATH OMIMOKHU IIPH Nepeade JaHHBIX, CTPOUTH KOJI, 00eCIEeYNBAIOIINI HAMMEHBIIYI0 BO3MOXHYIO CPEAHIO JUIMHY COOOLIEH!sI PY U3BECTHON Y4acToTe
CHMBOJIOB, MTOSICHATB TIPHHIUITEI PA0OTHI MPOCTHIX AJITOPUTMOB CXKATHS JIaHHBIX;

YMEHHUE HCIIOIb30BaTh IIPU PEIICHUH 3aJja4 CBOMCTBA MO3HIIMOHHOM 3allUCH YHCEN, AITOPUTMA TOCTPOEHHUS 3aHCH YHCIIA B TO3UIUOHHON CUCTEME CUUCIIEHUS C 3aJaHHBIM
OCHOBAHHEM U TTOCTPOCHUS YHCIIa 110 CTPOKE, COJIep Kallieil 3aIich 3TOr0 YUcia B IIO3UIIMOHHOM CUCTEMEe CUMCIICHUS C 3a/IaHHBIM OCHOBaHHEM, YMEHHE BBIIOJIHATH apUpMeTHIECKHE
OTepalyy B MO3HUIIMOHHBIX CUCTEMAaX CUMCIICHHS, YMEHHUE BHITIOIHATH [TPE0OPa30BaHMS JIOTHUECKUX BBIPayKEHUH, UCIIONB3Ys 3aKOHBI alnreOphl JIOTUKH,
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yMeHI/Ie CTpOI/ITI:. JIOTHYCCKOC BmpanceHHe B HHBB}OHKTHBHOﬁ nu KOH’[)}OHKTI/IBHOI‘/’I HOpMaJ'II)HI)IX (bOpMaX 110 3aJIaHHOﬁ Ta6J'[I/IL[€ NCTHHHOCTH, UCCJICIOBATh 06HaCTB HNCTUHHOCTHU
BBICKA3bIBaAHUA, cogepmamero nepeMeHHHe, pemaTL HCCJIOKHBIC JIOTUYCCKHUC ypaBHeHI/ISI 1 CUCTECMBbI ypaBHCHI/H\/'I, yMeHI/Ie pemaTL aJ'IFOpI/ITMI/I‘{eCKI/Ie 3aJla4yi, CBJA3aHHBIC C AaHAJTM30M
rpadoB (3a7a9u MOCTPOSHHSI ONITUMAIIEHOTO IIYTH MEX/ly BepIIMHAMH Tpada, OrpeaesieH s KOIMYecTBa Pa3INIHbIX ITyTeH MEXy BEPIIMHAMH OPHEHTHPOBAHHOTO aIlIUKIMIECKOTO
rpada), yMeHHe NCTI0IB30BaTh IEPEBbs IPH AHAIN3€E U IIOCTPOSHUH KOJOB U JUIS IPEACTaBICHHUS apU(PMETHIECKUX BBIPAKEHNUH, IPH PEIICHNH 3a]ad TIOUCKa U COPTUPOBKH, YMEHHE
CTPOUTH IEPEBO UTPHI 110 33JaHHOMY alITOPUTMY, pa3padaThiBaTh 1 000CHOBBIBATH BEIUTPHINIHYIO CTPATETHIO UTPHI;

MOHUMAaHKE 0a30BBIX aJITOPUTMOB 00OPaOOTKH YUCIOBON M TEKCTOBOW MH(POPMAIUH (3aIUCh YKCEN B TO3UIIMOHHON CHCTEME CUMCIICHUS, HAX0XK]IC HUE BCEX MPOCTHIX YUCEI B 33JaHHOM
JMarnazoHe, 00pab0TKa MHOTOPA3PSIHBIX LIEbIX YHCEII, aHATIM3 CUMBOJIBHBIX CTPOK U JPYTUX), AITOPUTMOB IMOMCKA U COPTUPOBKU, YMECHHUE OMPEICISTh CI0KHOCTh U3y4acMbIX B
Kypce 0a30BBIX aAITOPUTMOB (CYMMHUpPOBAHHE dJICMCHTOB MaCCHBAa, COPTUPOBKA MacCHBa, IEPEOOPHBIC aIrOPUTMBI, TBOUYHBINH MOUCK) U MIPUBOIUTH IPUMEPEI HECKOJIBKUX AITOPUTMOB
Pa3HOH CIIOKHOCTH ISl pELICHUs OJHOM 3a1a4u;



BJIaIcHHE YHUBEPCAIBHBIM SI3BIKOM IIPOrpaMMHUpOBaHus Beicokoro ypoBHs (Python, Java, C++, C#), npencraBneHusmu o 0a30BBIX THIIAX AaHHBIX U CTPYKTYpaxX JAHHBIX, YMEHHUE
UCIIOJIb30BaTh OCHOBHBIE YIPABIISIONINE KOHCTPYKLMH, YMEHUE OCYLIECTBIIITh aHAIN3 MPE/ITI0KEHHOH IPOrpaMMBI: OIIPEAEIISATh PE3YJIbTaThl pA0OTHI MPOTPAMMEI

IIPY 33JaHHBIX UCXOAHBIX JaHHBIX, ONMPEIEATh, IPU KaKUX UCXOIHBIX JaHHBIX BO3MOXKHO MOJIydYCHHE YKa3aHHBIX Pe3yJIbTaTOB, BBIABIATh JaHHBIC, KOTOPHIE MOTYT IIPUBECTHU K
ommoOKe B paboTe MporpaMmsl, GopMyInpOBaTh MPEAJIOKEHUS MO YITYUIICHHIO IPOrPaMMHOTO KOJa;

yMEHHUe pa3palaThIBaTh U peaIn30BBIBATh B BUJE IPOrpaMM 0a30BbIe alrOPUTMBI, YMEHHE UCTIONb30BaTh B IPOrpaMMax JaHHbIE PA3JIMYHBIX TUIIOB C Y4ETOM OTpaHUUYEHUN Ha
JMana30H X BO3MOKHBIX 3HAYCHUH, IPIMEHSITh TIPH PEIICHHUH 3a/1a4 CTPYKTYPbI JaHHBIX (CHHCKH, CIIOBAPH, CTEKH, OUEPEH, IEPEBhs), HCIOIB30BATH 0A30BbIC ONEPALIUH CO
CTPYKTYPaMH JaHHBIX, IPUMECHATH CTAHAAPTHBIC H COOCTBEHHBIE MOANPOTPAMMBI Tl 00pabOTKH YHCIOBBIX JAHHBIX M CHMBOJIBHBIX CTPOK, HCIONB30BATh IIPU pa3paboTKe IporpaMm
OUOIMOTEKH TOAPOTPaMM, 3HATh (PYHKIMOHAIBHBIE BO3MOKHOCTH HHCTPYMEHTAIBHBIX CPEACTB CPEbl pa3paboTKu, yMEHHE HCIONb30BaTh CPENCTBA OTIAIKH IPOTrPaMM B Cpelie
MPOTrpaMMHUPOBAHMA, YMEHHE JOKYMEHTUPOBATh IPOTrPAMMBIL;

YMEHHE CO3JaBaTh CTPYKTYPHUPOBAaHHBIE TEKCTOBBIE JOKYMEHTHI U IEMOHCTPALIHOHHBIE MATEPUAIIBI C UCIIOIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB U
00JIauHBIX CEPBHCOB, YMEHUE CO3/1aBaTh BEO-CTPAHMUIIBI, yMEHHE HCIIOIb30BaTh 3JCKTPOHHBIC TAOIHIBI IS aHATIH3a, IPECTaBICHNS 1 00paOOTKN JaHHBIX (BKIIFOUas BEIYMCIICHHUCE
CYMMBI, Cpe/IHETO apUPMETHIECKOr0, HANOOJBIIETO 1 HAMMEHBIIIEr0 3HAYEHH, pellICHUE ypaBHEHHH, BRIOOP ONTHMAILHOTO PELICHUs, 000D JIMHUU TPEH/1a, PeLIeHHE 3a/1a4
MPOTHO3UPOBaHMs), BIaJIeHUEe OCHOBHBIMH CBEJICHUSIMH O 0a3aX JIaHHBIX, UX CTPYKTYpE, CPEIICTBAaX CO3AaHusI U pabOThl C HUIMHU, yMEHHE HCII0JIb30BaTh TAOIMYHbIE (PEISIIMOHHbIC)
0a3bl JaHHBIX (COCTABILATH 3aPOCHl B 0a3ax JaHHbBIX, BBINOIHITE COPTUPOBKY U IMOKCK 3anucell B 0a3e JaHHBIX, HAIOJIHATD pa3paboTaHHyI0 0a3y JaHHBIX) U CIIPABOYHBIE CUCTEMBI;
YMEHHE HCII0Ib30BaTh KOMIIbIOTEPHO-MAaTEMAaTHYECKUE MOJISIH JUIsl aHAlIN3a 00BEKTOB U MPOIECCOB: (OPMYIINPOBATH LIENb MOJICIUPOBAHUSL, BHIIOIHATh aHAIHN3 PE3yJIbTATOB,
MOJIyYEHHBIX B X0JIe MOJIEIIMPOBaHHMs, OLICHUBATh aJICKBATHOCTb MOJEIN MOJICIIMPYEMOMY OOBEKTY HJIH MPOLECCY, MPEJCTABISATH PE3YJIbTaThl MOJICTTUPOBAHHS B HATJISITHOM BHE;
yMEHHE OpPraHn30BbIBATh JHYHOE HH(POPMALIMOHHOE ITPOCTPAHCTBO C UCIIOJIL30BAHUEM PA3IMUHBIX CPEICTB UPPOBBIX TEXHOJIOTHI, IOHUMaHUE BO3ZMOXKHOCTEH LU(POBBIX CEPBUCOB
TOCYAApCTBEHHBIX YCIIyT, HU(PPOBBIX 00pPa30BaTEIBHBIX CEPBUCOB, IOHNMAaHHUE OCHOBHBIX IIPUHINIOB pabOTHI, BO3MOXXHOCTEH M OTPaHHUICHUS IPUMEHEHHS TEXHOJIOT Ui
HCKYCCTBEHHOTO MHTEIUICKTA B PA3JIMYHBIX O0JIACTAX, HATWYHE NPECTaBICHUH O KPYTe pelIaeMbIX 3aJad MAIIMHHOTO 00y4eHHs (paclo3HaBaHU s, KJIaCCU(BUKAIUHN U
MPOTHO3MPOBAHMA) HAIMYNE MIPEACTABICHNH 00 MCIONb30BaHNT HHPOPMAIMOHHBIX TEXHOJIOTHI B PA3IMYHBIX MPOECCHOHATBHBIX chepax.



TEMATHUYECKOE INTAHUPOBAHUE ITPEJJMETA «MTH®OPMATUKA»
10 KITACC (136 YACOB), 14 gacoB — pe3epBHOE BpeMs

Ne Tema, paznen kypca | IIporpammHoe conepxanue XapaKTepHUCTUKA NESTEIBHOCTH HUcnons3yemsre S0P BocnurarenpHbiii

/I o0yJaromuxcs MOTEHITHAJ TIPOTPAMMEI
BOCIUTAHUS «YPpOUHas
JIESITEIIEHOCTBE)»

Hudposas rpamotHOCTH(241)

1 Kommerotep — TpeboBanus TeXHUKN O0€30MACHOCTH U TUTUEHBI | AHAJIN3UPOBATH YCIOBUS UCIIOJIL30BAHUS Caiit KoHncrantuna [TpuBneueHne BHUMaHUS
YHHBEpCaJIbHOE npu paboTe ¢ KOMIBIOTEPAMH U JPYTHMHU KOMITBIOTEPA ¥ JPYT'HX JOCTYITHBIX [onsikosahttps://kpolyak | yuammxcs k 06cyxnaemoit
YCTPOMCTBO KOMITOHEHTaMH LU (POBOTO OKPYKEHUSI. KOMITOHEHTOB LIU(POBOTO OKPYKEHHS ov.sph.ru/school/ege.htm | Ha ypoke uHpopmaimy;
00pabotku naHHbIX | [TpuHIMIBI pabOTHl KOMIIBIOTEPOB C TOYKH 3pEHUS TPEOOBaHUI TEXHUKU Caiit Pemy EI'D WHHUIUMPOBAHUE U
(6 gacoB) Y KOMIIBIOTEPHBIX CUCTEM. ApXuTeKkTypa GoH 0€30I1aCHOCTH U TUTHEHBI. uH(popMaTHKa HOAJEPIKKA

Hetimana. ["'apBappckast apxuTeKTypa. OmuckIBaTh COCTaBHBIC YacTH U npuHUume! | https://inf- HCCIIE0BATEIbCKON
ABTOMaTHYECKOE BHIITOJHEHUE MPOTPAMMEI paboTHI KOMIIBIOTEPOB U MOOMIIBHBIX ege.sdamgia.ru/ JIeSITEIIFHOCTH IIKOJIBHUKOB;
npoueccopoM. OnepaTuBHas, TOCTOSHHAS yCTpoicTB. XapakTepH3oBaTh KOMIbIOTEpsl | Poccuiickas BOCITUTAHHE

Y JOTOBpEeMeHHast maMaTh. OOMEH JaHHBIMU Ppa3HbIX MoKoseHuH. Vickate B ceTn 3JIEKTPOHHAS IIKOJIA 9KOJIOTUYECKOTO U

¢ MOMOIIbI0 1IMH. KOHTPOJIEphl BHELITHUX Wurepuer undopmanuio 06 oreuectsennsix | https://resh.edu.ru/ IYMaHUCTHYECKOTO
ycrpoiicTs. [IpsmMoit nocTym kK maMsTH. CTIEIHAINCTAX, BHECIINX BKJIAT B Pa3BUTHE MBIIIICHUS; aKTHBHA3AIHA
OCHOBHBIE TE€H/ICHIINY PA3BUTHS BBIYHCIIUTEILHON TEXHUKU. MI03HABATEILHON
KOMITBIOTEPHBIX TeXHONOTHi. [lapaninensHbie [TpuBOAMTH TPUMEPHI, TOATBEPIKAAIOIIUE JIeSITeNTBHOCTH;
BBIYHCIIEHHS. MHOTONPOIECCOPHBIE CUCTEMBI. TEHJICHIIMH Pa3BUTHUS BBIYUCIUTEILHOMN COO00IIEHNE HCTOPUIECKIX
CynepKOMIBIOTEPHI. TEXHUKHU. JIaHHBIX 00 YUEHBIX —
PacnpenenéHHble BHIUUCIUTENbHBIE CUCTEMBI [MosiCHATH CYLIHOCTH MapajieabHbIX MaTeMaTuKax, BHECIIHX

1 00paboTKa OOJNIBIINX TaHHBIX. MOOMIIBHBIE BbIUKCIIeHNH. [ IpuBOANTS MpHUMeEpHI 3a/1ad, BKJIA]] B Pa3BUTHE HAYKH
dpoBbIe yCTpOiicTBa U MX POIIb JUISL pELICHUS] KOTOPBIX MPUMEHSIOTCS Halew cTpaHbl ¥ MHUpa B

B KOMMYHHKALMSIX. BCTpOGHHbIE KOMIIBIOTEPHL. | CYINIEPKOMITBIOTEPHbIE TEXHOJIOTHH HIIH LETIOM;
MukpokoHTposutepsl. PoboTn3npoBaHHble TEXHOJIOTHH PACTIPECIEHHBIX BEIYUCICHUH

MPOM3BOJICTBA

2 IIporpammuoe [Iporpammuoe obecrieyeHne KOMITBIOTEPOB Pabotath ¢ rpaduueckum uHTEpPElicom Caiit KoncTanTiHa [MoOyxnenue oOyvaromumxcs
obecreuenue (6 ¥ KOMIBIOTEPHBIX CHCTEM. Bribt omneparonHoit cuctemsl (OC), IMonsikosahttps://kpolyak | co6mromats Ha ypoke
4acoB) MPOTPaMMHOI0 00ECIIeYEHHs U UX Ha3HAYCHUE. | CTAHIAPTHBIMHU M CIYKEOHBIMU ov.spb.ru/school/ege.htm | oGuienpuHsTHIE HOPMBI

Oco0eHHOCTH TIPOTPaMMHOT0 00eCIIeueHUs MIPUIIOKESHUAMH, (palimoOBBIMU Caiit Pemry EI'D [IOBEICHHUS, IPaBUIIA
MOOMIIBHBIX YCTpOHCTB. [TapamnensHoe MEHeIKepaMHu. nH(popMaTHKA OOIIEHMS CO CTAPUTUMH
nporpammupoBanue. Cucremuoe nporpaMmmuoe | COOTHOCHUTH BHIBI JIMIICH3UI Ha https://inf- (e qaroruyecKUMu
obecrnieuenne. OneparoHHbIE CHCTEMBI. HCIIOJIb30BAHHE TIPOrPaMMHOTO ege.sdamgia.ru/ pabOTHHKAMU) U
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Yrumutel. [paiiBepsl ycrpoiicts. MHcTammsuus
Y IEMHCTAJJISIIUS TPOTPaMMHOTO 00eCIIeUeHNSI.
®ailioBele cucTeMbl. IIpUHLIUIIBI pa3MenIeHHS
Y IMEHOBAHUS (aifyIoB B JOITOBPEMEHHON
namMsaTH. [1[abmoHBI 1 ONTHCaHus TPYIIT
(aitoB. 3akoHOHATENHCTBO Poccuiickoit
Denepanun B 06J1aCTH MPOTPaMMHOTO
obecrnieuenHus. JINIeH3NpOBaHNE MTPOTPAMMHOTO
obecrieueHnst 1 UPPOBBIX PECYPCOB.
[IponpuerapHoe u cBOOOJHOE TPOrPaMMHOE
obecrnieuenne. Kommepueckoe

1 HEKOMMEpYECKOe UCII0Ib30BaHUE
MPOTrPaMMHOI0 00ecreYeHust U HU(PPOBBIX
pecypcoB. OTBETCTBEHHOCTb, yCTaHABIUBaEMas
3aKoHOAaTenbcTBOM P®D 3a HempaBoMepHOE
UCIIOIb30BaHHE TIPOTPAMMHOTO 00eCTICUeHHUS

u nudpoBbIx pecypcoB. [IpakTiueckas padora
WHcTaumamust u IeMHCTAULIINS IPOTPAMM

obecrieyeHns ¥ OPSIO0K €ro HCIOIb30BaHUs
U pacrpoCTpaHeHUs.

[TpuBOOWUTE MPUMEPHI TPONPUETAPHOTO

1 CBOOOZHOTO MPOTPAMMHOTO 00eCTIeUeHHS,
MIPeAHA3HAYCHHOTO [UIS PEIICHNS OAHUX

U TeX K€ 3a1ad.

HasbIBaTh OCHOBHBIE IPaBOHAPYIICHHS,
HMEIOIINE MECTO B 00JIACTH HCIIOJIb30BAHUS
IIPOrpaMMHOTO 00eCIeYeHUs], U HaKa3aHUs
3a HHX, TIPEyCMOTPEHHBIE
3aKOHOAATENLCTBOM PO

Poccuiickas
QJICKTPOHHA MIKOJIa
https://resh.edu.ru/

CBEPCTHUKAMHU
(oOy4arommMucs),
TIPUHIUITE] YIeOHOH
JHUCLMIUTHHBL 1
CaMOOpraHU3aLHH;

KomnerotepHsie
cetH (5 JacoB)

[TprHIMTIBI TOCTPOCHUS 1 annapaTHbIe
KOMITOHEHTBI KOMIIBIOTEPHBIX ceTei. CeTeBble
nportokoiibl. Cetb MHTEpHET. Aipecanysi B CETH
Wnrepner. [Ipotokoist cteka TCP/IP. Cucrema
JIoMeHHbIX UMEH. Pasnenenue IP-cetu Ha
MOJICETH C MMOMOINBIO0 Macok nojicereil. CeTeBoe
aaMuHHUCTpHpoBanue. [lomydeHne naHHBIX

0 CETEBBIX HACTpOMKax koMmmnbroTepa. IIposepka
HaJIM4HXA CBSI3U C y3710M ceTu. OnpeneneHue
MapIIpyTa JBMKCHHUS TTakeToB. Buapl
JesrensHoCcTH B ceTr MHTepHeT.CepBHCH
Wnrepnera. ['eonH(popMaioHHbIE CHCTEMBI.
I'eonokarioHHbIE CEPBUCHI PEATIBHOTO BPEMEHHI
(JToxanust MOOMITBHBIX TeJIe(hOHOB,
oTIpeNieNieHue 3arpy>KeHHOCTH aBTOMAarucTpaen
U T. 11.); THTEPHET-TOPTOBIISL; OPOHUPOBAHUE
OWMIIETOB M TOCTHHUIL U T. 1. [ 0cy1apcTBEHHbIE
AIIEKTPOHHBIE CEPBUCHI U yCIIyTh. CoruaabHbIe
CETH — OPraHM3anus KOJUIEKTUBHOTO
B3aUMOJIEHCTBUSA 1 OOMeHa qaHHbIMHU. CeTeBOM
STHKET: MIPaBUila NOBEJACHUS

B KnOepnpocTpancTse. IIpodiemMa noummHHOCTH

[oSICHSATH MPUHIIMITBI TIOCTPOCHUS
KOMITBIOTEPHBIX ceTeil. BhIBISTH 001iee

U pa3yinuusi B OPraHU3aIiK JIOKATbHBIX

U TJ100aJIbHBIX KOMITBFOTEPHBIX CETCH.
[IpuBOANTEL MPUMEPHI IPOTOKOJIOB CTEKA
TCP/IP ¢ onpenenéHHbIMU ()YHKIHSIMH.
Hcnosp30BaTh MaCKH MOJCETEH ISt
pa3ouenus IP-cetu Ha moaceTw.

IIpuMeHSITh IPOrpaMMHOE 00ECIICUCHHE ISt
MIPOBEPKH PabOTOCIIOCOOHOCTH CETH

Caiit KoncrantuHa
Iomsxorahttps://kpolyak
ov.spb.ru/school/ege.htm
Caiit Pemry EI'D
uHpopMaTHKa
https://inf-
ege.sdamgia.ru/
Poccuiickas
3JIEKTPOHHAS IIKOJIa
https://resh.edu.ru/

[IpuBneueHre BHUMaHUS
oOyJaromuxcs K
[IEHHOCTHOMY aCIIeKTy
N3y4a€MbIX Ha YpOKax
SIBHeHI/Iﬁ, OopraHusanus ux
paboThI ¢ moTy4aeMon Ha
YPOKE COIMaIbHO 3HAUMMOM
nHpopmanueii —
WHUIIUUPOBAHUE €€
00CyXIeHus, BEICKa3bIBaHUS
00yJaIOIIIMUCS CBOETO
MHEHHS TI0 €€ MTOBOY,
BEIPAOOTKH CBOETO K HEl
OTHOIIICHHS,
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noy4yeHHoH uHpopmaru. OTKPHIThIE
00pa3oBaTeIbHbIE PECYPCHI.
IIpakTrdeckas padora CeteBoe
aIMHHHCTPUPOBAHHE

4 Wudopmannonnas
6e3omacHocTb (7
JacoB)

TexHOreHHbIE B DKOHOMHYECKUE YTPO3Hl,
cBs3aHHBIE ¢ ucnonb3oBanueM MKT. O6mue
TpOOIIEMBI 3aIUTH HHPOPMAITHU

1 nHdopMannoHHo 6e3omacHocTu. CpeacTaa
3aIIUTHl HHPOPMALK B KOMIIBIOTEPAX,
KOMIIBIOTEPHBIX CETSX U aBTOMAaTH3UPOBAHHBIX
MH(POPMALMOHHBIX cucTeMax. [IpaBoBoe

obecneueHre MH(PpOPMAITMOHHON 0€30TTaCHOCTH.

OnektpoHHast HU(poBas MOJIKCH,
cepTH(UIMPOBAHHBIE CANTBI U TIOKYMEHTBHI.
[IpenoTBpaleHe HECAaHKIMOHUPOBAHHOTO
JIOCTYIa K JINYHOM KOH(UACHIIMATbHON
uHdopmanum, XpaHs;ieics Ha IepcoOHaIbHOM
KOMITbIOTEpE, MOOMIIBHBIX YCTPOMCTBAX.
BpenonocHoe nporpamMmmHOe obecriedeHue

U CTI0COOBI OOPBOBI ¢ HUM. AHTHBHPYCHBIE
nporpamMbl. OpraHu3aIys JMYHOTO apXUBa
nHpopmanun. PesepBHoe konmpoBaHue.
[Maponbhas 3amura apxusa. [lndposanue
JaHHBIX. CHMMETpUYHBIE 1 HECUMMETPUYHBIE
mmdpsl. ndper npocroii 3amenst. Hludp
Iezaps. udp Buxenepa. Anropurm
nmppoBanust RSA. Creranorpagust.
IIpaxTrdyeckue paboTs! 1. AHTHBHPYCHBIE
MPOrpaMMBbl

2.11IudpoBanue TaHHBIX

XapakTepu3oBaTh CyIHOCTh OHSTHIH
«uH(pOpMalMOHHasl 6€30MaCHOCTHY,
«3amura nadopmarmu». opMyIHpoBaTh
OCHOBHBIE IIPaBHIa HHPOPMALOHHOI
0e30macHOCTH. AHaJIM3UPOBATh
3aKOHOJATENBHYIO 0a3y, KacaroUIyrcs
WHPOPMAMOHHON OE30TTaCHOCTH.
[TpuMeHATh CpeCTBa 3alUTHI
nHpopmanum: OGpaHIMayIpBI,
AQHTUBHPYCHBIE IPOTPaMMBI,
MapoJMPOBaHUE U apXUBUPOBAHHUE,
mudpoBaHue

Caiit KonctantuHa
[onsikosahttps://kpolyak
ov.spb.ru/school/ege.htm
Caiit Pemry ET'D
nHpOpMATHKa
https://inf-
ege.sdamgia.ru/
Poccuiickas
DJICKTPOHHA MIKOJIa
https://resh.edu.ru/

CdopMUpOBaHHOCTH
MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKY H
00IIeCTBEHHOMN MTPAKTHKH,
OCHOBAaHHOTO Ha JIHAJIOTe
KYJBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MeCTa B
MIOJIMKYJIBTYPHOM MUDE;

Teoperudeckue ocHOBEI HHPOpMaTHKH(401)
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IIpencraBnenue
nHdopmanuu

B KommbtoTepe (19
JacoB)

Wudopmanus, TaHHBIC W 3HAHUSL.
HHubopMaIoHHbIEC IPOIIECCHI B IPUPOJIE,
TeXHHUKe 1 obmecte. HempepriBHBIE

W TUCKPETHBIC BETMINHBI M CUTHAJIBI.
HeobxonumocTs AucKpeTu3aniy HHPOPMALINH,
TIpeIHa3HAYCHHOW JJIS XpaHEHHsI, IepeIadn

1 00paboTKH B IUPPOBHIX cucTeMax. J[BondHoe
KoarpoBaHHe. PaBHOMEpHBIE 1 HEpaBHOMEPHEIE
Koabl. JIeKOAMpPOBaHUE COOOIICHHUIA,
3aMMCaHHbIX C MOMOIIBI0 HEPaBHOMEPHBIX
koz10B. YcnoBue @ano. [loctpoenue
OJIHO3HAYHO JEKOJIUPYEMBIX KOJOB C TOMOIIBIO
nepesa. ['pad An. A. Mapkosa. Enunuiist
HU3MEPEHUS KOJIMYeCTBa HH(POPMAIIUH.
AnQaBUTHBIN TOIXO K OLEHKE KOJTMYESCTBA
nHpopmanuu. CHCTEMBI CUNCIICHHS.
Pa3BépHyTast 3ammch HenbIX U APOOHBIX YHCEI
B MNO3ULIMOHHOMH cucTteMe cuncieHus. CBoiicTBa
MO3UIIMOHHOW 3aITUCH YHCTa: KOTHIECTBO (P
B 3aITMCH, IPU3HAK JCTUMOCTH YHCIIa Ha
OCHOBaHHE CUCTEMBI CUMCIICHHS. AJITOPUTM
repeBoja 1es10ro yucia u3 P-nyHoil cuctemsl
CUHCIIEHUS B IECATUIHYIO. AJITOPUTM MIEPEBOA
KOHEYHOH P-n4HO# 1pobu B AeCATHUHYIO.
ANTOpUTM NIEPEBO/Ia IIEIOTO YNCIIA U3
JIECSITMIHOM CUCTEMBI CYHCIICHUS B P-H4HYTO.
[lepeBox koHEUHOH necaTHYHOMN npodu B P-
WYHYIO cCUCTeMy. JIBOWYHAsI, BOCEMEpUYHAS

U IIECTHAAIATEPUIHAS CHCTEMBI CUHCIICHUS,
CBSI3b MEXIY HUMHU. ApuMeTHIecKre
oTIepanyy B MO3UIIMOHHBIX CHCTEMaX
cuncnenus. TponyHasi ypaBHOBeEIIEHHAs
CHUCTEeMa CYUCIICHUS. JIBONTHO-AeCATUIHAS
cuctema cuucienus. KonupoBanue TEKCTOB.
Kommposka ASCII. OnHoGaliTHEIE KOAUPOBKH.
Crangapt UNICODE. Koguposka UTF-8.
Onpenenerne MHPOPMAITMOHHOTO 00BbEMa
TEKCTOBBIX coobmieHuii. Komnposanue
n300paxkenuid. OneHka MHYOPMAIMOHHOTO
00BEMa TpaUeCKIX TaHHBIX MPH 33 JaHHBIX

IosicHAT CYIIHOCTh NOHATUN
«uHGpOPMAIIH», «TAHHBIC, «3HAHHSIY.
Pemate 3amaun Ha m3MepeHne MH(OpPMAIH,
3aKIIFOYEHHON B TEKCTE, C TO3UINN
an(aBUTHOTO TOAX0a (B IPEATIONIOKESHIH
0 PaBHOI1 BEPOSATHOCTH MOSBICHUS
CHUMBOJIOB B TEKCTE).

[NosicHATE HEOOXOAMMOCTD U CYIIHOCTh
JUCKpEeTH3aINH [IPU XpaHEeHUH, Tiepeiaue

1 00pabOTKe TAHHBIX C MTOMOIIIBIO
KOMITBIOTEPOB.

[IpuBOINTE IPUMEPHI PABHOMEPHBIX

U HEpaBHOMEPHBIX KoJ10B. KoaupoBaTth

U JCKOJIMPOBATh COOOIECHUS

C MCIIOJIF30BAHNEM PaBHOMEPHBIX

1 HEPaBHOMEPHBIX KOZOB.

Crpoutb npeuKCHBIE KOJBI.
KnaccuduiupoBatb CHCTEMBI CUACICHUS.
BEINOTHATE CpaBHEHUE YHCEI, 3aITMCAHHBIX
B IBOMYHOM, BOCBMEPUYHON

U HMIECTHAIIATEPUIHON CHCTeMAax
CUHCIICHUSI.

OcCyImecTBIAT «OBICTPBINY MTEPEBO YHCEI
MEXy IBOUYHOM, BOCbMEPUYHON

Y IIECTHAAATEPUYHON cUCTEMaMu
CUHCIICHUS.

BEITIONHATE CIIOXKEHHE M BEIYUTAHHE YHCEI,
3alMCaHHBIX B IBOMYHON, BOCBMEPUIHON

1 IIECTHAIIIATEPUIHOMN CHCTeMAax
CUHCIICHUS.

OCyHIeCTBIATH KOTUPOBAHHUE TEKCTOBON
UH(POPMAITUH C TIOMOIIBIO KOJHPOBOYHBIX
tabmmm. OnpenensTe HHPOPMATMOHHBINA
00BEM TEKCTOBBIX COOOIIEHUH B Pa3HBIX
KOJUPOBKAX.

Brruncinarte pasmep HBETOBOH MAJIMUTPBI IO
3HAUEHUIO0 OMTOBOM IITyOUHBI I[BETA.
OmnpenersaTs pa3mepsl rpaguyeckux Gpaiaos
TIPH U3BECTHBIX Pa3pelICHUH U TITyOHHE
KOJUPOBAHUS 1BETA.

Caiit KoncrantuHa
Iomsikosahttps://kpolyak
ov.spb.ru/school/ege.htm
Caiit Pemry EI'D
nHpOpMAaTHKa
https://inf-
ege.sdamgia.ru/
Poccuiickas
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/

MIPUMEHEHUEHAYPOKEHHTEPa
KTUBHBIX(OPMpPaOOTHI
YYaIIuXCs;
(hopMyITHPOBaHNECBOUXBIICH
ATIICHUHOT NPOU3BEICHMS,;
OpraHU3aIMUTBOPUECKOUUCC
JIeJOBATECIbLCKOM
JIeATEIbHOCTH YUaIlluXCsl;
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pa3peleHny 1 rTyOrHe KOJUPOBaHUS 1IBETA.
LIBeToBBIe MOnENU. BekTOpHOE KOOUpPOBaHUE.
®opwmarts aitnos. TpéxmepHas rpaduka.
OpaxkransHas rpaduka. Kogmposanne 3ByKa.
Ornenka HHPOPMATMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TIPH 33JJaHHBIX YaCTOTE TUCKPETU3AINN
Y pa3psAAHOCTH KOJUPOBAHMS.

[Ipaxtrdeckue pabots! 1. JAuckpern3zanus
rpaduyeckoil HHPOPMALIH.

2.Jluckperu3zanus 3ByKoBoi HH(GOpMaLuK

Boruncists vHGOpMaMOHHBIN 00BEM
rQpoBoi 3BYKO3aIUCH MO YacTOTE
JHMCKPETU3ALHH, ITyOHHE KOAUPOBAHUS
1 BPEMEHH 3aIHCH

OcCHOBBI areOpsI
JIOTUKU
(14 gacoB)

Anrebpa noruku. [loHATHE BbICKA3bIBAaHUS.
Bricka3piBaTenbHbIC POPMBI (IPEAUKATHI).
KBaHTOpBI CylIeCTBOBaHHS ¥ BCEOOITHOCTH.
Jlornaeckue onepannu. TaOIUIBI HCTHHHOCTH.
Jlornueckue BelpakeHus. Jlornueckue
TOKAecTBa. [l0Ka3aTeNnbCTBO TOTHYECKUX
TOXJIECTB C TOMOIIBIO TAOJIUI] HCTHHHOCTH.
Jloruueckue onepanuu U onepanuy Haj
MHO)KECTBA MH. 3aKOHBI anreOpbl JTOTHUKH.
OKBHBAaJICHTHBIE TIPEOOPA30BAHMS JTOTHIECKHIX
BbIpaxkeHUil. Jlornueckue ypaBHeHUs

U CUCTEeMBbI ypaBHEHHH. Jlorndeckue QpyHKITUH.
3aBUCHMOCTH KOJIMYECTBA BO3MOKHBIX
JIOTHYECKUX (YHKUIUH OT KOJIH4YecTBa
apryMeHToB. [1oJIHbIE CHCTEMBI JIOTHYECKUX
¢ynkmii. Kanonnueckue GpopMsl JIOTHYECKHX
BbIpa)keHUH. COBEpIIEHHBIE TU3bIOHKTUBHBIE
Y KOHBIOHKTHBHBIC HOPMAJIbHBIE (POPMBI,
ITOPUTMBI X TIOCTPOCHUS T10 TaOJIUIe
UCTUHHOCTH. JIoruyeckue 3JIeMEHThI B COCTaBe
koMmmeioTepa. Tpurrep. Cymmarop.
MHoropa3psasslid cymmarop. [loctpoenue
CXEM H3 JIOTHYECKUX HIIEMEHTOB I10 3aJaHHOMY
JIOTHYECKOMY BBIPAXCHHUIO. 3aIHCh
JIOTHYECKOTO BBIPAYKEHHS O JIOTHIECKOI

[IpuBOIUTE IPUMEPHI DIIEMEHTAPHBIX

U COCTaBHBIX BbICKa3bIBaHUU. PaznuyaTh
BBICKa3bIBaHUS U TIPETUKATHI.
YcTaHaBIMBATE CBA3B MEXKAY alTreOpoi
JIOTUKH U TEOPUEN MHOXKECTB.
BrruncnaTe 3Ha4eHUs! JIOTUYECKUX
BBIPAKEHUH C JIOTUYECKUMHU ONEPALUSIMHU
KOHBIOHKIIMH, AU3bIOHKLIUU, HTHBEPCHUH,
MMIUIMKAUH, SKBUBAJICHLIUH.
IIpoBoauTH aHaTN3 TAOIUI] HCTUHHOCTH.
CTpouTh TaOIMIIBI HCTHHHOCTH JIOTHYECKUX
BBIPAXKCHUI.

OcCyIIeCTBISITh SKBUBAJICHTHBIE
peoOpa3oBaHus JOTHUECKUX BBIPAKCHHNA
C HMCIIOJIb30BAHUEM 3aKOHOB aIreOpsl
JIOTUKH.

OcCyLIECTBIATh IOCTPOEHHUE JIOTUYECKOTO
BEIPXCHUS C JAHHOH Tabmuien
HCTUHHOCTH U €T0 YIPOIICHHUE.

Pewath npocthle Tornueckue ypaBHEHHs!
U CUCTEMBI YpaBHEHUI.
XapakTepu3oBaTh JOTUYECKHUE IJIEMEHTHI
KommbioTepa. [1osicHATh ycTpoicTBO
CyMMaTopa ¥ TpUrrepa. 3anmchiBaTh
JIOTHYECKOE BBIpAYKEHUE JJIsl IPOCTOM
JIOTHYECKOM CXEeMBbI

Caiit KonctantuHa
[onsikosahttps://kpolyak
ov.spb.ru/school/ege.htm
Caiit Pemry EI'D
nHpOpMAaTHKa
https://inf-
ege.sdamgia.ru/
Poccuiickas
QJICKTPOHHA MIKOJIa
https://resh.edu.ru/

-0CO3HaHHUE LIEHHOCTH
Hay4HOU JIeATEeIbHOCTH,
TOTOBHOCTB OCYIIIECTBIIATh
Y4e0HO-HCCIIeIOBATEIECKYTO
U IPOEKTHYIO AEATEIbHOCTh
-OIpeIeICHHIE
BOCIUTATEIBHOTO
MOTEHLIHAaJa YpoKa
[earoroM NpeaMeTHUKOM:
«BrIpaxkaem cebs gepes
TBOPYECTBO»
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cxeMe. MUKPOCXEMBI U TEXHOJIOTHUS X
MPOU3BOJICTBA.

IIpaxTudeckas padora [TocTpoeHne u aHaTH3
TaOJINI] HCTHHHOCTH B TAOJIMYHOM TIPOIIeccope

KomnerotepHas
apudMeTHKa
(7 gacoB)

IIpencraBneHue LeNbIX YUCEN B IAMATH
KoMmmbioTepa. OrpaHUYeHHOCTh TUara3oHa
YHUCEJI IPU OTPAaHUYEHUHU KOJIMYECTBA Pa3psI0B.
Ilepenonnenue pa3psaHoi ceTku. bezzHakoBble
Y 3HAKOBBIC JaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIH
JIOTIOJTHUTEIbHBIN KOJ OTPULIATENbHBIX YUCEIL.
[ToGuTOoBEIE TOTHYECKHE ONIEPALIUH.
Jlornueckuii, apuMETHIECKUIA ¥ IUKINIECKUIA
capurd. [Tudppoanue ¢ MOMOIIBIO TOOUTOBO
onepanuu «uckiaroyaromee NJIN».
IIpencraBieHne BeECTBEHHBIX YHCET

B [IaMSITU KOMIIbIOTEpA. 3HayaIlas 4actb

Y TOPSAAOK yucia. J(panazoH 3Ha4eHUH
BEIIECTBCHHBIX Yncel. [IpoOieMsr XpaHeHUS
BELIECTBEHHBIX YUCEJI, CBA3AHHbIE

C OrpaHUYEHHEM KOJIMUECTBA Pa3psioB.
Brinonnenue onepanuii ¢ BeECTBEHHBIMU
YHCIaMH, HAKOIUICHHE OITHOO0K NP
BeryucieHusx. [Ipaktudeckas pabora Vzydyenue
MOPa3psIHOTO MAIIMHHOTO MPECTaBICHUS
IEJIBIX U BEIIECTBEHHBIX YHCEIl

[TomydaTs BHyTpEHHEE IIPEACTABICHUE
LIENBIX ¥ BEIIECTBEHHBIX YUCEN B ITAMSTH
KOMITBIOTEPA; OMPEACIIATh 110 BHYTPCHHEMY
KOy 3HaUCHHE YHCIA.

[TosACHATH MOPSIOK BBINOIHEHUS
apu(pMETHIECKUX ONepanuii ¢ IeabIMA

U BEIIECTBEHHBIMU YUCJIAMH B NIPOLECCOPE.
[TpuMeHsATh NOOUTOBBIE JIOTHYECKUE
oleparuu.

[MosicHATH MPUYHMHBI HAKOIIJICHUS! OIIOOK
IIPU BBIYUCIICHUSX C BEIIECTBEHHBIMU
YHUCITaMH

Caiit KonctanTtuna
Iomasxosahttps://kpolyak
ov.spb.ru/school/ege.htm
Caiit Pemry EI'D
nHpOpMAaTHKa
https://inf-
ege.sdamgia.ru/
Poccuiickas
DJICKTPOHHA MIKOJIa
https://resh.edu.ru/

HCTIONIb30BaHHE
BOCITUTATEIbHBIX
BO3MOXHOCTEHN coaepxKaHus
y4e0HOTO TpeMeTa yepes
JIEMOHCTPAIIHIO
00yJaromuMcs IPIMEPOB
OTBETCTBEHHOTO,
IPaKAaHCKOTO MTOBEACHMUS,
IIPOSABJICHUA
YeJIOBEKOMIO0US U
JI00pOCEepACUHOCTH, uepe3
oA00p COOTBETCTBYIOIINX
TEKCTOB ISl YTCHUS, 3a/1a4
JUTSL pEIICHNS, TPOOIEMHBIX
CUTYyalui A7t 00CYKICHUS
B KJ1acce;

AJropuT™MBI 1 IporpaMMupoBanue(444)

1

Bsenenue

B IIPOTPaMMHUPOBAH
ne

(16 gacoB)

OmnpeneneHre BO3MOXKHBIX PE3YJIbTATOB PaOOTHI
MPOCTEHIINX aJITOPUTMOB YIIPABICHHS
WCTIOJIHUTEISIMU ¥ BEIYMCITUTENBHBIX
anroputMoB. OnpesiesIeHe HCXOJHBIX JaHHBIX,
MIPH KOTOPBIX aJITOPUTM MOJXKET J1aTh
TpeOyeMBblii pe3ysbTaT. DTalmbl peleHus 3a1a4
Ha KoMObioTepe. VIHCTpyMeHTaIbHbIE CPEACTRA:
TPAHCIATOP, OTJIATUUK, TPOPUITHPOBIIHK.
Cpena nporpammupoBanus. Kommusius

U MHTEepIpeTalys nporpaMM. BupryansHele
MaluHbl. MIHTerprpoBaHHas cpena pa3paboTKH.
Mertons! oTnaaku nporpamm. McnonszoBanue
TpaccHpoBOYHBIX TaOnuI. OTIa04HBIN BBIBOJ.

BbIsICHATE pe3ynbTaT paboThl ATOpUTMA
JUISL UCTIOJIHUTENS TIPH 3aJaHHBIX HCXOJHBIX
JAHHBIX, OTPEAEIATH BO3MOXKHBIE HCXOIHBIE
JTAHHBIE JJIS U3BECTHOTO pe3yibTaTa.
[IpuBOANTE MPUMEPHI AITOPUTMOB,

COJIEP KAIIHX MOCIIe0BaTEIbHEIE,
BETBSAMINECS U IUKITHYECKHE CTPYKTYPBI.
AHaIN3UPOBATh HUKIMYECKUE aTTOPUTMEI
JUTSL UCTIOJTHUTETIS.

Boiaensts aTamnsl penieHus 3agaui Ha
komnbroTepe. [1oAcHATh CylHOCTh
BBIJICIIEHHBIX JTAIOB.

Caiit KonctantuHa
Iomsxorahttps://kpolyak
ov.spb.ru/school/ege.htm
Caiit Pemry EI'D
uHpopMaTHKa
https://inf-
ege.sdamgia.ru/
Poccuiickas
OJICKTPOHHAS MIKOJIa
https://resh.edu.ru/

IIPUMEHEHHE HA YPOKE
MHTEPAKTHBHBIX (hOPM
paboTHI ¢ 00yJYAFOIIUMUCS:
MHTEJJIEKTYaJIbHBIX UTD,
CTUMYJIMPYIOIIUX
MT03HABATEJIEHYIO
MOTHBAIMIO 00YYJaIONINXCS;
JIUCKYCCHi1, KOTOPBIE IAI0T
oOyJarommuMes
BO3MOXKHOCTH IIPHOOPECTH
OTIBIT BEJCHUS
KOHCTPYKTHUBHOTO JHAJIOTa;
IpYyNIOBOH pabOThI HIIH
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[TomaroBoe BBIIOJIHEHUE MTPOTPaMMBI. ToYKH
ocraHoBa. [IpocMoTp 3HaueHUH TIEPEMEHHBIX.
A3k mporpammupoBanus Python. Tursr
MIEPEMEHHBIX: LIEJIOUHCICHHBIE, BEIIECTBCHHBIC,
CHMBOJIbHBIE, JIOTHIECKUE. BeTBaeHus.
Crnoxuble ycnoBus. LIukiet ¢ yenoBuem. Lukimst
0 IepeMeHHOU. B3anMo3aMeHsseMocTh
Pa3IYHBIX BHOB IUKIOB. VIHBapHaHT IUKIIA.
CocraBneHre MUKIIA C UCTIOIb30BAHUEM
3apaHee ONpeAeIEHHOTO HHBAPHAaHTa IMKJIA.
JlokyMeHTHpOBaHUE IPOTPaMM.
Hcnonb3oBanue kommeHTapues. [loaroroska
OIMCaHUsI IPOTPAaMMBbI U HHCTPYKIMH JIJIsI
MOJIB30BATelNsl. AJTOPUTMBI 00pabOTKH
HaTypaJIbHBIX YHCEI, 3alTMCAHHBIX

B TIO3UIIMOHHBIX CHCTEMaX CUUCIICHUS:
pa3OueHue 3amicy Yiciaa Ha OTAETbHBIC

1 (pbI; HAXOXKIEHHE CYMMBI U ITPOU3BEICHUS
1 dp; HaXOXKICHHE MaKCUMAITbHON
(MuHIManEHON) MG pel. Haxoxaerne Bcex
MPOCTHIX YMCEJI B 331aHHOM JIana3oHe.
[IpencraBnenue yncna B Buae Habopa MPOCThIX
COMHOXHTENEH. ANTOPUTM OBICTPOTO
BO3Be/IeHUs B cTenieHb. OOpaboTKa TaHHBIX,
XpaHsmuxcs B ¢aitiax. TekCTOBBIC U ABOUYHBIC
(hatirer. daiinoBeIe IEpEeMEHHEIE ((aiiiIOBEIe
yka3aTtenu).UreHne u3 Qaiina. 3amuce B paii.
[pakTryeckue padots! 1.BeineneHne

1 00paboTKa mUQp HENIOTo YHCIa B Pa3INIHBIX
cHCTeMaXx CUMCIICHUS C HCIIOIb30BaHUEM
oTepanyii NeIOYNCICHHON apu(METHKH.
2.Pewenue 3aqa4 MeToIoM Hiepebopa.
3.06paboTKa JaHHBIX, XpPaHAMIHUXCS B (haimax

Otna)xuBaTh MPOrpaMMBbl ¢ TIOMOILBIO
TPacCCHPOBOYHBIX TaOJIUI]

U C HCIIOJIb30BaHNEM BO3MOXKHOCTEH
OTJIa9UKa CPeIbl IPOrPAMMHPOBAHHS.
CocCTaBIIATh JOKYMEHTALHUIO Ha TIPOTPaMMy.
PaspabatsiBaTh U peann30BEIBATh HA S3bIKE
MIPOTPaMMHPOBAHUS ANTOPUTMEI 00paboTKH
LETIBIX YHCENl, B TOM YHCIIe IIepeGOpHbIe
ITOPUTMBI.

PazpabarsiBaTh IpOrpaMMsl i1t 00paboTKH
JaHHBIX, XPaHSILIUXCS B TEKCTOBBIX (ainax

paboTHI B apax, KOTOPEIC
y4aT 00yUJarOIIMXCsI
KOMaHIHOU paboTe u
B3aUMOJEHCTBUIO C IPYTUMU
00yJaromuMucs.

BcnomorarensabIe
aNropuTMHI (8
4acoB)

PasOuenne 3agaun Ha 1oa3agadm.
IoamporpamMms! (iponeLyps! ¥ QYHKINN).
Pexypcus. PexypcuBHbie 00beKTHI ((ppakTasl).
PekypcuBHBIC TIPOLIEAYPHI U () YHKIIHH.
Hcnonb30Banne CTeKa AJIsT OpraHU3aIii
PEKYPCHBHBIX BBI30BOB. Mcronb30BaHme
CTaHJAPTHON OMOIUOTEKH SI3BIKA

Pa36uBaTh 33124y Ha 1Mo/3a/1a4uu.

O opMIIATh IOTUYECKH TIETOCTHBIE HITH
MTOBTOPSIOIIHECS (hparMEeHTHI IPOTPAMMBI
B BUIe OAIporpaMM. I10sSCHST CYIIIHOCTh
PEKYpPCHBHOTO aaroputma. Haxoaursb
PEKypPCHBHBIC OOBEKTHI B OKPYKAIOIIEM

Caiit KonctanTtuna
IMonsikosahttps://kpolyak
ov.spb.ru/school/ege.htm
Caiit Pemry EI'D
nHpOpMaTHKa
https://inf-
ege.sdamgia.ru/

BKITIOYECHHE B YPOK HTPOBBIX
IpOLENYP, KOTOPbIE
MTOMOTAIOT MOAJEPKATh
MOTHBAIIMIO 00YYaIOIIIXCS
K NOJIy4EHHUIO 3HAHUH,
HaJIaXKUBAHUIO TTO3UTUBHBIX
MEKIIMYHOCTHBIX
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nporpammupoBanust. [loakmouenne 6ubnmorex
HOJIPOTPaMM CTOPOHHUX NPOU3BOJUTEICH.
MopynbHbIN OPUHLIUI TOCTPOEHUS IPOTPaMM.
[Ipaktrdeckue padots! 1.Mcnonp3oBanme
MOJIPOTPaMM CTaHAAPTHON OMOIMOTEKH s3bIKa
nporpamMupoBanui. 2.Pazpabotka
noanporpamm. 3.PeKypcHuBHbBIE HOATIPOTPAMMEI.
4. MonynpHBIN NPUHINT IOCTPOSHUS TPOTPaMM

mupe. OnpenensTs pe3yabTaT paboTsl
MIPOCTOr0 PEKYPCUBHOTO JITOPUTMA.
Hcnonp30BaTh cTaHAApPTHRIE OMONMNOTEKA
MIOJTIPOTPAMM SI3bIKa MPOTPaMMHPOBAHUS,
OMOINOTEKN CTOPOHHUX MTPOU3BOAUTEINECH.
[IpumeHsITs MOLYABHBIA IPUHLIUII IPU
pa3paboTke mporpaMm

Poccuiickas
QJICKTPOHHA MIKOJIa
https://resh.edu.ru/

OTHOIICHMI B KJ1acce,
MOMOTAIOT YCTAHOBIICHHIO
IoOpoKeTaTeNbHOM
aTMoc(epbl BO BpeMs ypoka

UYucneHHble UYucnennsre Mmetonbl. Touroe n npubmmkénHoe | I1oACHATH MPUHIUIBI paOOTHl YUCICHHBIX Caiit Koncrantiaa opraHu3amnys medcersa
METOJIBI periieHus 3a1aun. YuCIIeHHBIC METOIBI PEIICHUST | METOJOB, Pa3HUILY MEKITY TOUHBIM IMonsixkosahttps://kpolyak | moTHBHpOBaHHBIX U
(5 yacoB) ypaBHEHHI: MeTO/ nepedopa, MeTo] U IPUOIIVKEHHBIM PEILCHUSMH ov.sph.ru/school/ege.htm | spyaupoBaHHBIX
MOJIOBUHHOTO Jienenust. [TpudmmkénHoe BBIYMCIIUTEIBHBIX 3a/1a4. Caiit Pemry EI'D o0ydJaromumxcs HaJ| ux
BBIYHCIICHHE [UTHH KPUBBIX. BrIuncieHue PaspabarsiBaTh U OTJIAXKHUBATh IPOTPAMMBI, | HHpOpMATHKA HEYCIEBAIOIIIMH
WIOIAACH (GUTyp C MOMOIIBIO YHCICHHBIX peaTU3yIONUE YUCICHHBIC METOIbI https://inf- OJTHOKJIACCHUKAMH,
METOZI0B (METO/I MPSIMOYTOIBHUKOB, METO/ peleHus ypaBHEHHU, MPUOTKEHHOE ege.sdamgia.ru/ JIAOIIETO 00YYAIOIIUMCS]
tparenuii). [Torck Makcumyma (MUHUMYMa) BBIYMCIICHUE JUTMH KPUBBIX H IUIOIIAACH Poccuiickas COLMAIILHO 3HAYMMBIH OIIBIT
(bYHKIUH OJTHON MEpEeMEHHOH METOIOM ¢buryp, Nouck MakcuMyma (MUHUMYMa) 9JIEKTPOHHAS IIKOJIA COTPYAHHYECTBA H
MOJIOBUHHOTO Jenenus. [Ipaktuyeckue paboTel | GYHKIMU OJHON TTEPEMEHHON https://resh.edu.ru/ B3aUMHOM TOMOIIIH;
1.UucneHHoe peleHue ypaBHEHHM.
2 I1pubnmxEHHOE BEIYUCIICHUE AJIMH KPHUBBIX
u montaneit puryp. 3.Ilonck MmakcumMyma
(MuHEMYMa) QYHKIUH
ANTOpUTMEI O6paboTka CHMBOJIBHBIX JaHHBIX. BeTpoeHHsle | PaspabateiBate u oTnakuBaTh nporpammsl, | Caiit KoHcTanTtuHa Bocnuranue yyamuxcs Ha
06paboTku (OYHKIMH A3BIKA TIPOrPAMMHUPOBAHHUS JUISI peau3yIOIie THITOBBIE AITOPUTMBI Ionsikosahttps://kpolyak | oGuieuenoBeueckux
CHMBOJIBHBIX 00pabOTKN CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKN CHMBOJIbHBIX CTPOK Ha ov.spb.ru/school/ege.htm | renHoCTSIX, hOpMEpOBaH¥E
JIaHHBIX 00pabOTKN CUMBOJIBHBIX CTPOK: HOACUYET BBIOPAHHOM $SI3bIKE ITPOTPAMMUPOBAHHS Caiit Pemry EI'D OTBETCTBEHHOCTH,
(5 gacoB) KOJIMYECTBA TOSBIEHUN CHMBOJIA B CTPOKE; uHpopMaTHKa HCTIOJTHUTENBHOCTH,
pa3bueHne CTPOKU Ha CJIOBA 10 MPOOETLHBIM https://inf- CaMOCTOSITEILHOCTH,
CHMBOJIaM; TIOMCK MOJCTPOKU BHYTPH JaHHON ege.sdamgia.ru/ paboToCOCOOHOCTH,
CTPOKH; 3aMEeHA HalICHHOW MOJCTPOKU Ha Poccuiickas BHUMATEIbHOCTH H JIP

Jpyrylo cTpoky. ['eHepanns Bcex cioB

B HEKOTOPOM aJipaBUTE, YAOBIECTBOPSIOIINX
3aJlaHHBIM orpaHndeHusM. [IpeobpaszoBaHue
YHCcila B CHMBOJIBHYIO CTPOKY M 00paTHoO.
IIpaxTryeckue padots! 1.IlocumBoIBHAS
obpaboTka cTpok. 2.00paboTKa CTPOK

C HCITONIB30BaHNEM (PYHKITUH CTaHAApTHON
OMONMMOTEKH SA3bIKa MPOTPAMMHUPOBAHUS.
3.I'eneparusi BcexX CJI0B, YAOBIETBOPSIOMINX
3aJJaHHOMY YCJIOBHIO

DJICKTPOHHA MIKOJIa
https://resh.edu.ru/
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ARropuT™MBI
00paboTKu
MacCHBOB
(10 gacos)

MaccuBbl 1 IOCIE0BATENIBHOCTH YUCEI.
Brruncnenue 0000UIEHHBIX XapaKTEPUCTHK
3JIEMEHTOB MAaCCHBa WJIM YHCIIOBOH
MOCJIEI0BATENBHOCTH (CYMMBI, IPOU3BEACHHS,
CpemHeTo apu(PMETHIECKOT0, MUHIMAJIbHOTO
¥ MaKCHMAJIbHOTO 3JIEMEHTOB; KOJIMIECTBA
3JIEMEHTOB, yIOBIECTBOPSIONINX 3aJaHHOMY
ycnoBuro0).JINHEHHBIH MTOUCK 3aJaHHOTO
3Ha4yeHus B MaccuBe. COpTUpOBKa
OJTHOMEpHOTo MaccuBa. IIpocTeie MeTOABI
COPTUPOBKH (METO/I IMy3bIpbKa, METO BBIOODA,
copTupoBKa BcTaBkamu). COpTHUpOBKa
clusHUeM. beicTpas copTHpOBKa MaccuBa
(asroput™ QuickSort). JIBOUYHBINH TOUCK

B OTCOPTHPOBAaHHOM MaccHBe. JIBymepHbIe
MaCCHBHI (MaTPHIIBI). ATTOPUTMEI 00paboTKH
JBYMEPHBIX MaCCHBOB: 3aIIOJTHCHHE
JBYMEPHOTO YHCIIOBOTO MacCHBa IO 3a/1laHHBIM
MpaBHJIaM; TIOMCK 3JIEMEHTa B IByMEPHOM
MAacCHBE; BBIYHCICHHE MAaKCUMyMa (MUHIMYMa)
U CyMMBI 3JIEMEHTOB JIBYMEPHOT'O MacCHBa;
MepecTaHOBKa CTPOK U CTOJIOIIOB ABYMEPHOIO
MaccuBa. Pa3zpaboTka nporpamm Ui penieHus
MPOCTHIX 33/1a4 aHAJIN3Aa JaHHBIX (OYHCTKA
JIAHHBIX, KJIacCU(UKAIHS, aHAIU3 OTKJIOHEHUH).
[IpakTryeckue paboTH 1.3amorHeHEE MacCHBa.
2. Beranciienne 0000IEHHBIX XapaKTEePUCTHK
MaccHuBa (YUCIOBOM 1OCIIEJ0BATEIbHOCTH).
3.ITonck MUHAMAIBLHOTO (MaKCUMAIBHOTO)
3JIEMEHTa B YNUCIIOBOM MacCHBE.

4 .JInHEeHbIN MOUCK 3aJaHHOTO 3HAYEHUS

B MAacCHBE.

[TpuBOAMTE TPUMEPHI OZTHOMEPHBIX

U IByMEpHBIX MaccHBOB. [IpuBoANTH
NPUMEPHI 3a]1a4 U3 OBCEHECBHOU JKU3HH,
MpeIIoJIaraloinuX HCIIO0Ib30BaHUEe
MAacCHBOB.

Pa3pabatbiBaTh U OTIaXXHUBATh IPOTPAMMBI,
peaNu3yIoNe TUIIOBEIC aITOPUTMBI
00pabOTKN OTHOMEPHBIX U ABYMEPHBIX
MacCUBOB, Ha BEIOPaHHOM SI3bIKE
MIPOrpaMMHPOBAHUSL.

PazpabarsiBaTh IpOrpaMMBI JJIsl PELLIEHUS
MIPOCTBIX 33/1a4 aHAJIHM3a JaHHBIX

Caiit KoncrantuHa
Iomsikosahttps://kpolyak
ov.spb.ru/school/ege.htm
Caiit Pemry EI'D
nHpOpMAaTHKa
https://inf-
ege.sdamgia.ru/
Poccuiickas
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/

WHHUIMMPOBAHUE U
MOJIEpIKKa
HCCIIEIOBATEIHCKON
JIESITEIIEHOCTH
oOyJaromuxcs B paMKax
peanu3anuy IMU
WHIUBHIYAJIbHbBIX U
TPYIIIOBBIX
HCCIIe0BATEIbCKUX
MIPOEKTOB, YTO ACT
00yJaromumMcs
BO3MOKHOCTH ITpHOOpecTn
HaBBIK CAMOCTOSATEIIEHOTO
peLICHUs TEOPETUIECKON
po0JIeMBl, HaBBIK
TeHEPUPOBAHUS U
odopMIIeHHS COOCTBEHHBIX
HJICH, HaBBIK
YBaKHUTEJILHOTO OTHOIICHHS
K IY>KUM UM,
o(opMIICHHBIM B paboTax
JIpYrux uccienoBarelei,
HaBBIK ITyOIMYIHOTO
BBICTYIUICHHS TIepe]]
ayIUTOpUEH,
apryMEHTHPOBaHHUS
OTCTaMBaHUS CBOEH TOUKHU
3peHust

Wudopmannonnsie TexHomorun(14q)

1

O6paboTtka
TEKCTOBBIX
JIOKYMEHTOB
(6 yacoB)

TexcToBbIi Mpoiieccop. PenakrupoBanue

u GopmarupoBanue. [IpoBepka opdorpadun

u rpaMMaTHKi. CpescTBa MONCKA U aBTO3aMEHBI
B TEKCTOBOM Hpo1ieccope. Mcrnons3oBaHue
ctuneil. CTpyKTypHpOBaHHBIE TEKCTOBBIE
JoKyMeHThl. CHOCKH, OTJIaBJICHUE.

Pa3pabarbiBaTh CTPYKTYPY JOKYMEHTA.
Hcnonb30BaTh CpeiCTBA aBTOMATH3ALIUH
IIPU CO3/IaHHUHU JTOKYMEHTa. [IpruMeHsTh
IIpaBUJia IUTHPOBAHUS HCTOYHUKOB

n opopmieHus 6udarorpaduuecKux
CCBUIOK.

Caiit Koncrantina
IMonsikosahttps://kpolyak
ov.spb.ru/school/ege.htm
Caiit Pemry EI'D
nHdopmaTnka

[IpumeHeHnEeHaypOKEUHTEPA
KTUBHBIX(OPMpPaOOTEI,
Opranu3anuuTBOPIECKONNC
CIIeJI0BAaTENbLCKON
JIESITeIbHOCTH y4yallluXcs



https://kpolyakov.spb.ru/school/ege.htm
https://kpolyakov.spb.ru/school/ege.htm
https://inf-ege.sdamgia.ru/
https://inf-ege.sdamgia.ru/
https://resh.edu.ru/
https://kpolyakov.spb.ru/school/ege.htm
https://kpolyakov.spb.ru/school/ege.htm

KounnextuBHast pabota ¢ JOKyMEHTaMH.
MHCTpyMEHTHI perieH3UpPOBAHUS B TEKCTOBBIX
nporeccopax. OOmagnbpie cepBHCHL. JlenoBas
nepenrcka. Pedepar. [IpaBmna murupoBanus
HCTOYHHMKOB U 0(OPMIICHUS
oubmmorpadudaeckux cceutok. OdopmireHne
crmcKa aurepaTypsl. CTaHAapThI
oubnuorpaduaeckux onrcaHuil. 3HAKOMCTBO
C KOMIIBIOTEPHOU BEPCTKOM TEKCTA.
TexHnueckue cpeCcTBa BBOA TEKCTA.
Crienanu3upoBaHHbIE CPECTBA
pCeaaKTUpOBaHUA MAaTEMATUICCKUX TCKCTOB.
[TpakTryeckue padoTsl 1.BépcTka TOKyMEHTOB
C MaTeMaTH4eCKUMHU GOpMYIaMu.
2.MHOTOCTpaHUYHbIE TOKYMEHTHI.
3.KosurekTBHas paboTa ¢ JOKYMEHTAMHU

[IpuHUMATP y4acTHe B KOJUICKTUBHOM
paboTe HaJl TOKYMEHTOM.

BBInosHITE HAG0P U POCTYIO BEPCTKY
MAaTeMaTHIECKUX TeKCTOB

https://inf-
ege.sdamgia.ru/
Poccuiickas
DJIEKTPOHHAA MIKOJIa
https://resh.edu.ru/

AHanau3 TaHHBIX (8
JacoB)

Amnanu3 nasHbIX. OCHOBHBIE 3a7a4y aHATIH3a
JAHHBIX: IPOTHO3UPOBAHKE, KIACCH(UKALINA,
KJIaCTEepH3aLHs, aHAIN3 OTKIOHECHHH.
[TocnenoBaTenbHOCTD PEIICHHS 33/1a4 aHAIN3a
JaHHBIX: COOp NMEPBUYHBIX JAHHBIX, OUHCTKA

M OIlIeHKa Ka4ecTBa AaHHbIX, BEIOOP W/ WK
MOCTPOCHHE MOETH, IpeoOpa3oBaHUe JaHHBIX,
BU3yaJIU3aI¥sl JaHHBIX, HHTEpIpeTanus
pe3ynbTatoB. [IporpaMMHbIe cpeacTBa

1 MHTEPHETCEPBHCHI JI1 00paboTKU

U TIpe/ICTaBJICHUs JaHHBIX. bosbuine naHHbIe.
MammaHOe 00y4eHue. HTeIUIeK Ty abHEII
aHaIM3 JaHHBIX. AHAIN3 JaHHBIX C IOMOIIBIO
3JIEKTPOHHBIX TabnuI. Brranciienne cymMmsl,
CpesHero apupMETHIECKOT0, HANOOIIBIIETO
(HanMeHbIIEeT0) 3HAYECHHS AUATa30Ha.
Brruncienne koapunreHTa KOppensiy ABYX
psnoB naHHBIX. [locTpoeHue cTond4aThIX,
JMHEHYATHIX ¥ KPYTOBBIX IHATPaMM.
IToctpoenwue rpadukos ¢pyaxmmit. [Toxdop
JMHAU TPEH/Ia, peIIeHHe 3a1a4
MPOTHO3MPOBaHUS. UHCICHHOE pelIeHne
YpaBHEHHH C MOMOMIBIO TT0100pa ITapaMeTpa.
OntuMu3ays KaK IMOMCK HAWITYYIIETo

[IpuBoANTHE MpUMEpPHI 33734 aHAIN3A
JaHHbIX. [ToscHATH Ha puMepax
MOCIIEI0BATENBHOCTD PENICHNUS 33124
aHaIu3a JaHHbIX.

Pemate npocTele 3a1a4n aHAIN3a JaHHBIX
C TIOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.
Hcnosp30BaTh COPTUPOBKY U (DUIIBTPHIL.
Vcnonp30BaTh cpesicTBa JeN0BOH Tpaduku
JUIA HAarJIAAHOTO MTPEACTABIICHUA JTaHHBIX.
Pewats npocteie pacy€THbIE

" OIITUMU3AIUOHHBIC 3a/1a4U C ITIOMOIIBIO
JIEKTPOHHBIX TAOJIHIT

Caiit KoncTantuna
Iomsxorahttps://kpolyak
ov.spb.ru/school/ege.htm
Caiit Pemry ET'D
nHpOpMATHKa
https://inf-
ege.sdamgia.ru/
Poccuiickas
3JIEKTPOHHAS MIKOJIa
https://resh.edu.ru/

JlenaTh 0CO3HAHHEIH BBIOOD,
YMETb apryMEHTHPOBATh
ero, Opath
OTBETCTBCHHOCTb 32
Ppe3ynbTaThl BIOOpa
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peleHys B 3aJaHHbIX yclnoBusx. LleneBas
¢ynkiys, orpanndeHus. JlokansHble

¥ TJI00aTbHBIH MUHUMYMBI LIEJICBOHM (DyHKIIUH.
Pemmenne 3a1a4 oNTHMHU3AaIUH C TIOMOIIBIO
SJIEKTPOHHBIX TAOIIHII.

IIpaxTrdyeckue paboTs! 1. AHATN3 TaHHBIX

C TIOMOIIIBIO MIEKTPOHHBIX TAOIIHII.
2.HarnsnHoe npeacTaBieHUe pe3ynbTaToB
CTaTHCTHYECKOI 00paObOTKM IaHHBIX B BU/IE
JarpaMM CpeCTBaMU peJaKkTopa
INEKTPOHHBIX TAOJIHII.

3.IlonGop IMHMY TPEHAA, IPOTHO3UPOBAHHUE.

PesepB yuebHOTO Bpemenu (14 yacos)

11 KJIACC (136 HACOB), 20 gacoB — pe3epBHOE BpeMs

No Tewma, paznen kypca | IIporpammHoe conepxaHue XapakTepucThKa AesITeIbHOCTH Hcnonbzyembie 0P BocnurarenbHbiid
n/n 00y4aroImuxcs MOTEHLUAI TPOTrPaMMBbl
BOCIIUTAHUA «YpOUyHas
JIESITEIIEHOCTB)»
Teopernueckue ocHOBEI nHpopMaTuku( 184)
1 WNudopmanus Teopernueckue MOAX0bl K OLEHKE KOJIMYeCTBa | XapaKTepu30BaTh pa3iIuuHbIC Caiit KoncTantnaa YcranosieHue
¥ MHGOpMAIMOHHBI | MH(pOpMannu. 3aKOH aJIMTHBHOCTH TEOPETHYECKUE MOJXO/IbI K OLICHKE IMonsikosahttps://kpolyak | mosepurenbHBIX
e mporieccsl (10 undopmanun. @opmyna Xapriu. Mudopmanust | konudectsa nHGopManuu. ov.spb.ru/school/ege.htm | orHomIeHUiT MexTY
4acoB) u BeposATHOCTh. Popmyna IllenHona. OnuceiBaTh U3yvyaemble alropuTMbl cxxatus | Cailt Pemry EI'D negarornyeckum
AnropuTMBI CXaTHs faHHBIX. Anroput™ RLE. | naHHBIX, cCpaBHUBATh pe3yIbTaThl HX nHdopmaTnka pabOTHHUKOM U €ro
Aunroput™ Xaddmana. Anropurm LZW. paboThL. https://inf- 00yJaroIIUMHUCS,
ANTOPUTMBI CKaTHA JAHHBIX C OTEPSIMH. PemaTe 3a1aun Ha onpeiesIeHNEe BpEMEHH ege.sdamgia.ru/ CIOCOOCTBYIOIINX
YMeHbIIeHHE TITyOUHBI KOJIUPOBaHUS 1IBETA. Tiepe/iau JaHHBIX 10 KaHATy CBS3U Poccwuiickas MIO3UTHUBHOMY
OcHoBHbIe uaeu anroputmoB cxarusi JPEG, C M3BECTHBIMH XapaKTEPUCTUKAMH. JNIEKTPOHHAS ILIKOJIA BOCITPHUSITHIO
MP3.CkopocTb nepeayn JaHHbIX. [MosICHATH MPHUHIMITBI OOHAPYKEHUS https://resh.edu.ru/ 00y4JarouMHCs
3aBHCHMOCTH BPEMEHH epeIadn OT 1 MCTIpaBICHUS OMIMOOK MPH Iepesayde TpeGoBaHuil 1 IPOCHO
nHpopMaMoHHOTro 00bEMa TAHHBIX JIAHHBIX C TOMOIIBIO TOMEX0YCTONUMBBIX MeIaroruyeckoro
Y XapaKTEePUCTHK KaHaja CBs3H. [I[pHIrHBI KOJIOB. paboTHuKa,

BO3HHKHOBEHHS OLIUOOK npu nepeaaduc
JaHHBbIX. KO,HBI, TIO3BOJIAOIINEC 06Hapy)KI/IBaTL
1 UCHIPABJIATH OIHI/I6KI/I, BO3HUKAIOIHUE IIPU
rnepeaadyc JaHHbIX. Paccrostane XsMMmuHra.

[osicHATh 3HAUCHHE TOHATHH «CUCTEMAY,
«TOJICHCTEMAY, «CUCTEMHBIH 3 deKT»,
«yTIpaBJICHUE»; 3HAUEHHE OOpaTHON CBS3M
JUISL TOCTHDKEHUSI LIEJTN YIIPaBIICHUS

NPHUBJICYCHHIO HX
BHHMAaHUSI K
o0cyXaeMoi Ha ypoke
nndopmanum,
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Konuposanue ¢ nosropenueM 6utoB. Kosl
Xammunra. CucreMbl. KOMIOHEHTBI CHCTEMBI
1 uX B3anMopercTBue. CHCTeMHBIN 3P QEKT.
Yupasienne kak HHOOPMAIOHHEII IpoIiecc.
OO6patHas CBS3b.

IIpaxTrdeckue padoTs! 1.CxxaTre TaHHBIX

¢ momomnipio anropurma RLE. 2.Cxartne
JAaHHBIX C IOMOIIBI0 anroputMa Xaddmana.
3.CxaTue JaHHBIX C TOTEPSAMU (AITOPUTMBI
JPEG, MP3). 4.IlomexoycToH4MBBIE KOJBI

AKTUBU3ALIMU UX
N03HaBaTEJILHOMN

MonenupoBanue (8
4acoB)

Mopenu u Mogenuposanue. Llenb
MOJICIUPOBaHMA. AJIEKBaTHOCTh MOJETH
MOJICIUPYEMOMY OOBEKTY MIIH IIPOIiecCy, [eTH
MoenupoBanus. @opManuzanus IpUKIaTHBIX
3anay. [Ipencrasinenue pe3ynbTaToB
MOJICTIMPOBAaHMUS B BUE, YAOOHOM UL
BOCHpUATHS YenoBekoM. [ paduieckoe
Mpe/ICTaBICHUE JAHHBIX (CXEMBI, TaOIHUIIpI,
rpacdukn). ['pads1. OcHOBHBIC TOHATHS. Brs
rpadoB. Onmcanue rpa)oB ¢ TOMOIIBIO
MaTpHI] CMEKHOCTH, BECOBBIX MaTPHILL, CIICKOB
CMEXHOCTH. PerieHue anropuTMU4ecKux
3aj]]a4, CBSI3aHHBIX C aHATU30M rpadoB
(TIocTpoeHue ONTUMAIBHOTO MTYyTH MEXAY
BepIIMHAMU rpada; onpeaeseHre KoIn4ecTBa
Pa3NUYHBIX MyTeH MEXTy BEPIIMHAMHU
OPHEHTHPOBAHHOTO AIMKINYECKOTO rpada).
Hepesbs. bunapnoe nepeBo. JlepeBbst moucka.
Cnoco06s1 00x0/1a iepeBa. [Ipencrasnenue
apuMeTHYECKUX BBIPAXCHHUH B BUJIE JIepeBa.
JMcKkpeTHbIe UTphl IBYX UTPOKOB C ITOTHOH
napopmanueil. [loctpoenue nepesa nepedopa
BapHaHTOB; ONMCAHNE CTPATET MU UTPHI

B TaOim4aHO# popme. Brmrpriniaeie

Y TIPOUTPHILITHEIE TO3UINH. BRIUTPHITIIHEIE
ctpaterun. CpeacTBa HCKyCCTBEHHOTO
uHTeIUIeKTa. CepBUCH MAITMHHOTO NIepeBoia
Y pacno3HaBaHus yCcTHOU peun. KorHutuBHbIe
cepBUCHL. MneHTrduKkanus u nouck
N300paKEeHNH, paclio3HaBaHUE JINIL.

OmnpenemnsaTs NOHATUS «MOJEIIbY,
«MojaenupoBanuey. Knaccupuuupopatsb
MOJIEIH 10 33JaHHOMY OCHOBaHHIO.
Omnpenensts 1eiab MOAECTUPOBAHUS

B KOHKPETHOM CITy4ae.

[TpuMeHATh AITOPUTMBI HAXO0XKICHUS
KpaT4aiIInX IIyTei MeXIy BEepIINHAMH
OpHEHTHPOBaHHOTO rpada. [IpuMeHITh
QJITOPUTMBI OIIPEACICHHS KOJINIECTBA
Pa3INYHBIX MyTEeH MEXIy BEpIIHHAMH
OPHEHTHPOBAHHOT'O AIMKJINYECKOTO rpada.
[IpuBOANTE NPUMEPHI UCIIOIB30BaHUS
JiepeBbeB U IpadoB MPU OIHUCAHUU 00OBEKTOB
U [IPOLIECCOB OKPY’KAIOLIET0 MHUpA.
XapakTepHu30BaTh UIPy KaK MOJEIb
HEKOTOpO# cuTyanuu. JlaBaTb onpeaeneHue
BBIMTPHIIIHON cTpaTerun. ONHCHIBaTh
BBIMTPHIIIHYIO CTPATETHIO B 331aHHOM
UTPOBOH cUTyanuu B hopMe iepeBa min

B TabnmyHON Gopme.6 [10SICHATH MOHITHSA
«UCKYCCTBEHHBIH MHTEIUIEKT, «MAIINHHOE
oOyueHmeY.

[IpuBOANTE MPUMEPHI 33734, PEIIaeMbIX

C TTOMOIIBIO UCKYCCTBEHHOT'O MHTEIUIEKTA

Caiit KonctantuHa
[onsikosahttps://kpolyak
ov.spb.ru/school/ege.htm
Caiit Pemry EI'D
uH(popMaTHKa
https://inf-
ege.sdamgia.ru/
Poccuiickas
DJICKTPOHHAS MIKOJIa
https://resh.edu.ru/

HCIIOIL30BaHKE
BOCIIMTATCIIBHBIX
BO3MOKHOCTEH
coJIepKaHus y4eOHOTO
mpeaMeTa uepes
JIEMOHCTPAITHIO
oOygaromumcs
TIPUMEPOB
OTBETCTBEHHOTO,
TpaXXTaHCKOTO
MTOBEICHUS, TIPOSIBIICHHS
YeJIOBEKOIIO0HS 1
JIoOpocepaeUHOCTH,
yepe3 moadop
COOTBeTCTByIOH_[I/IX
TCKCTOB JJIs1 YTCHMUA,
3aa4 AT pelIeHus,
MPOOJIEMHBIX CHTYaIUi
U OOCYXK/ICHUS B
KJ1acce;
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CamooOyuatoruecs: cucTeMsbl. MlckyccTBeHHBIN
UHTEJUIEKT B KOMIIBIOTEPHBIX UIpax.
Hcnonp3oBaHue METOJOB HCKYCCTBEHHOTO
MHTEJUIEKTa B 00YJaIOMNX CHCTEMAX.
Hcnonp3oBaHne METOJOB HCKYCCTBEHHOTO
MHTEJUIEKTa B poboToTeXHNKE. IHTEpHET
Bewieil. [lepcieKTUBEI pa3BUTHSA
KOMIBIOTEPHBIX UHTEIIEKTYaIBHBIX CHCTEM.
HelipoHnsle ceTu.

[Ipaktrueckue pabotsl 1.JTorck BBIUTPHINTHOM
CTpaTeruu B Urpe ¢ NOJIHOW HH(pOpPMaIHeH.
2.CpezicTBa HCKYCCTBEHHOTO MHTEIJICKTA

ANTopuTMBI U iporpaMmmupoBanue(50u)

1

OJeMeHTHI TEOpUU
anropuT™MoB (6
4acoB)

dopmanuzanus NOHATUA anroputMma. MammHa
ThrOpUHra Kak yHUBEpCalbHas MOJIENb
Bbluucienuil. Tezuc Yépua-Trropunra.
Mammna [Tocta. Hopmanbhsie anropudmsi
MapxkoBa. AITOpUTMHYECKU HEPA3PELINMBIE
3a1ayu. 3agaya ocraHoBa. HeBO3MOXKHOCTh
aBTOMaTHYECKOH oTiagku nmporpamMm. OneHka
CJIO)KHOCTH BBIYHCIICHUH. Bpemst paboTer

1 00BEM HCIONB3YEeMOH MaAMSTH, X
3aBUCHUMOCTb OT pa3Mepa UCXOIHBIX JaHHBIX.
Or1eHKa aCUMIITOTUYECKO CI0XKHOCTH
AITOPUTMOB. ANTOPUTMBI TOJTMHOMHAIIBHON
cnoxxHoctu. [lepeGopHbIE anrOPUTMEL.
[IpuMepsl pa3nUyHbIX aJTOPUTMOB PELICHUS
OJIHOM 3a/1auu, KOTOPbIE UMEIOT Pa3INUHYIO0
cnoxHocTh. [IpakTHueckas pabora
CocraBiieHHe IPOCTON MPOrpaMMBbl st
MatuHbl ThropuHra

TTosICHATH MOHATHUSA «BBIYMCIUTEIbHBIN
TIPOIIECC», «CIOKHOCTH alITOPUTMA,
«3¢hGEeKTUBHOCTH alroput™ay. J[aBath

OLICHKY CJIO)KHOCTH U3BCCTHBLIX aJITOPUTMOB.

[MpuBoauts mpumeps! 3¢ (HEeKTUBHBIX
AJITOPUTMOB

Caiit KonctantruHa
[onsikosahttps://kpolyak
ov.spb.ru/school/ege.htm
Caiit Pemry EI'D
nHpOpMAaTHKa
https://inf-
ege.sdamgia.ru/
Poccuiickas
QJICKTPOHHA MIKOJIa
https://resh.edu.ru/

HCTIOJIb30BaHUE
BOCIIMTATCIIbHBIX
BO3MOXKHOCTEH
coJIepKaHus y4eOHOTO
npeMeTa uepes
JIEMOHCTPAIIHIO
oOygaromumcs
PUMEPOB
OTBETCTBEHHOTO,
IPaKAAHCKOTO
TMOBEACHUA, IPOSABIICHUA
YeJIOBEKOII00Us 1
JoOpocepaeuHOCTH,
yepe3 noadop
COOTBETCTBYIOIIUX
TCKCTOB JJIs1 YTCHUA,
3aj1a4 JyIsl pelieHusl,
MpOOJIEMHBIX CUTYalUi
JUIst 00CyK/IeHHs B
KJacce;
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AAropUTMBI
U CTPYKTYPBI
JaHHBIX (28 gacoB)

[Tonck MpoCTHIX YKces B 3aJaHHOM JIMara3oHe
C TTOMOIIBIO ANTOPUTMA «PEIIETO
Oparocdenay. MHOTopa3psIHBIE TEeTbIC YUCTIa,
3amaun AIHHHON apupMeTnku. CroBapu
(accomMaTHBHBIE MAaCCHBHI, OTOOPAKEHUS ).
Xsmr-tabnuisl. [TocTpoenue andaBuTHO-
YaCTOTHOTO CJIOBAPS AJISI 3aJAHHOTO TEKCTA.
AHanu3 TEKCTa Ha €CTECTBEHHOM SI3BIKE.
Belenenue nocie0BaTenbHOCTEN 110
maboHy. PerynspHble BEIpaskeHHUsI.
YacToTHsblil ananu3. Ctexu. AHanu3
IMMpaBUJIbHOCTHU CKOOOYHOTO BbIpAKCHUA.
Beruncienye apudMeTHaeckoro BeIpakeHus,
3aIcaHHoro B mocthukcHoi popme. Ouepenu.
Hcnons3oBanue odepeny Ak BpEMEHHOTO
XpaHeHHs AaHHBIX. CBS3HBIE CTIUCKH.
Peanm3zanus ctexa n 04epean ¢ MOMOIIBIO
CBSI3HBIX CITUCKOB. ANTOPUTMBI Ha rpadax.
ITocTpoeHre MUHIMaJIBHOTO OCTOBHOTO J€pEBa
B3BEIIEHHOTO CBSI3HOTO HEOPUEHTHPOBAHHOTO
rpada. O6xon rpada B riyouny. O6xox rpada
B IMMpUHY. KoNn4ecTBO pa3nu4HbIX MyTen
MEXy BEPIIMHAMH OPUEHTUPOBAHHOTO
AIMKJINIEeCKOTOo rpada. Aaroputm JledKCTphI.
Anroputm ®noiiga—Yopmasmna. JlepeBbs.
Peanm3zanus nepeBa ¢ MOMONIBIO CCBUIOYHBIX
CTPYKTYp. J|BomuHBIE (OMHAPHEIC) AEPEBbSL.
IocTpoenue nepesa st 3alaHHOTO
apu(MeTHYECKOro BEIpaXeHusl. PexypcuBHbIe
ITOPUTMBI 00X0/a Aepesa. Vcrons3oBaHue
CTeKa M o4epeu i 00Xo/1a JiepeBsa.
JlunamMudeckoe mporpaMMHUpPOBaHHE KaK METOJ
pelieHust 3a1a4 ¢ COXpaHEHUEM
MIPOMEKYTOYHBIX PEe3yIbTaTOB. 3a1auH,
peliaemMble ¢ TIOMOIIBI0 THHAMHYECKOTO
IIPOrPaMMHPOBAHNUSA: BBIYNCICHUE
PEKYPCHUBHBIX (PYHKIHH, TOACUET KOTMIECTBA
BapUAHTOB, 3aJ1a4l ONTUMHU3AIIHH.

Hcnonp30BaTh anropuTM «pPemeTo
Oparocdena» Ui HOMCKa MPOCTHIX YHCE
B 3aJJaHHOM JHarna3oHe.

[osicHATE IPUHINTIBEL 00PaOOTKH
MHOTOPa3pAIHBIX IEJIBIX YHUCEI

U PEeaM30BBIBATH COOTBETCTBYIOIINE
aNTOPUTMBI Ha S3BIKE IPOrPAMMHUPOBAHUSL.
[TpuMeHsTH CloBapH (acCOLUATHBHBIC
MacCHUBBI, OTOOpaKeHHsI) B 3aja4ax
00pabOTKHU TaHHBIX.

BBIMONHSTE MPOCTOH aHAITN3 TEKCTa Ha
CCTCCTBCHHOM A3BIKC, B TOM YHCJIC

C UCIOJIb30BAaHUEM PETYIISIPHBIX BBIPAXKECHUM.

[MosicHATH PUHIMITEL paOOTHI CTEKA

1 O4EPEeH, NCTIONIB30BATh CTEKU M OUepen
JUISL pELICHUS] AITOPUTMHIECKUX 3a/1a4d.
Peann30BBIBaTh M HCIIOJIB30BATH TBONYHBIC
(ObuHapHBIe) nepeBbs U Tpadbl IS pEIICHU
3a7a4 00pabOTKM NaHHBIX.

Hcnonp30BaTh AMHAMHUYECKOE
MPOrpaMMHPOBAHUE IJISl BBIYUCICHUS
PEeKYpCUBHBIX (pyHKUMIL, ToACUETA
KOJIMYECTBA BapUAHTOB U PELICHUS 3a1a4
OIITUMU3ALINH

Caiitr KoncranTuHa
Iomsikosahttps://kpolyak
ov.spb.ru/school/ege.htm
Caiit Pemry EI'D
nHpOpMAaTHKa
https://inf-
ege.sdamgia.ru/
Poccuiickas
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/

HCIIOIb30BaHKE
BOCIIUTATEILHBIX
BO3MOKHOCTEH
collepKaHus ya4eOHOTO
npeMeTa uepes
JIEMOHCTPAIIHIO
oOygaromumcs
MPUMEPOB
OTBETCTBEHHOTIO,
IPaXIaHCKOTO
MOBEICHHUS, IPOSBICHUS
YeJIOBEKOIIO0HS 1
I0OPOCEPACYHOCTH,
4yepes noaodop
COOTBETCTBYIOIINX
TEKCTOB I YTEHHUS,
3aj1a4 JuIsl peLieHus,
MpOOJIEMHBIX CUTYalui
U OOCYXK/ICHUS B
KJ1acce;
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[Ipaktrueckue padots! 1.ITouck npocThix
qucen B 33aHHOM Juana3oHe. 2.Peanusanus
BBIYHCIICHUH C MHOTOPA3PSAHBIMHU YHCIAMH.
3.IToctpoenue anhaBUTHO-YACTOTHOTO CIIOBApPS
JUTS 33JaHHOTO TEKCTA.

4. AHanm3 TeKCTa Ha ECTECTBEHHOM SI3BIKE.
5.Brraucnenne apupMeTHIECKOTO BEIPAKCHHUS,
3aMMCaHHOTO B MOCT(UKCHOHN opme.
6.Mcnonp30BaHue ouepeIu.

7.Mcrionb30BaHKeE JIEPEBHEB /ISl BEIYUCIICHHS
apu(MeTHYECKHUX BhIpaXeHU. 8. Beruncnenue
JUIMHBI KpaT4yaiIlero IyT MEKAy BEpIINHAMU
rpada (aaroputm JleHKcTpsi).

9.BbIuncieHre peKypcuBHBIX (HYHKIMN

C TIOMOIIBIO MHAMUYECKOTO
MPOTPaMMHPOBAHUSL.

10.IToncy€T KoIMUECTBAa BApUAHTOB

C TIOMOIIBIO IMHAMUYECKOTO
POTPaMMHPOBAHUSL.

OCHOBBI 00BEKTHO-
OPHCHTHPOBAHHOTO
[IPOrpaMMHUPOBAHU
g (16 gacoB)

[TonsTHE 06 0OBEKTHO-OPUEHTHPOBAHHOM
nporpaMMuApoBaHUH. OOBEKTHI U KIACCHI.
CaoiicTBa 11 METO/IbI 00bEKTOB. OOBEKTHO-
OpHEHTHPOBAHHBIN aHann3. PazpaboTka
MpPOrpaMM Ha OCHOBE OOBEKTHO-
OPHUCHTHUPOBAHHOT'O MOAXOAA. I/IHKaHCyHHHI/Iﬂ,
HacJjeoBaHue, noaumopdusm. Cpebl
OBICTpOIi pa3pabOTKK MPOTPAMM.
[IpoexTupoBanue uHTEpdEiica Moab30BaATE.
Hcnonp3oBaHme TOTOBBIX YIPaBIISEMbIX
3JIEMEHTOB JUI IOCTPOCHNUS HHTepdeiica.
O0630p s136IK0B IporpamMmupoBanus. [lonsTre
0 mapagurmax nporpamMmmupoBanus. Mzydenune
BTOPOTO S3bIKA NIPOTPAMMHUPOBAHHS.
[IpaxTrdeckue pabots! |.Mcnonp3oBanue
TOTOBBIX KJIACCOB B IMPOTpaMMe.
2.Pa3paboTka mpocToii mporpamMmel

C MCIIOJIb30BaHHEM KIJIACCOB.

3.Pa3paboTka Kjacca, HCIOIB3YIOMIETO
MHKAIICYIISIHIO.

4.Pa3zpaboTKa HepapXuu KIaccoB.

[NoscHATH OCHOBHBIE TPUHIIUITEI 00BEKTHO-
OPHEHTHPOBAHHOTO MIPOTPAMMHPOBAHUSI.
IIpoexTupoBaTh U UCIIOJIB30BATH IIPOCTHIC
KJaccel 00BeKTOB. [IpoekTupoBaTh
UepapXuu KIacCoOB JUIs OMUCAHUS
npeIMeTHONH 00IacTH.

PazpabarpiBaTh IPOrpaMMbl ¢ rpagUIecKuM
unrepdeiicom

Poccuiickas
AJIEKTPOHHAS IIKOJIa
Pycckuii s3p1k - 11 xmace
- Poccuiickas
SJIEKTPOHHASI IITKOJIA
(resh.edu.ru)

Enunas komnexuust [IOP
http://school-
collection.edu.ru/

[TpuBieveHre BHUMaHUS
y4amumxcs K
o0cyXaeMoi Ha ypoke
nHpopmanuy;
WHUIIUHUPOBAHUE U
MO/IZIEPXKKA
HCCIIEI0BATENIbCKON
JIeATeTbHOCTH
IIKOJIbHUKOB,;
AKTHBH3ALHS
M03HABATENbHOM
JeATeIbHOCTH;
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5. Pazpaborka rmporpammsl ¢ rpaduieckium
uHTepdeiicom

Wundopmannonnsie TexHonorun(344)

1

KommerotrepHo-
MaTeMaTHYECKOe
MOJICITUPOBAHHUE
(6 gacos)

DTarbl KOMIIBIOTEPHO-MaTEMaTHUECKOTO
MOJIETTUPOBAHUS: TIOCTAHOBKA 3aJ1a4H,
pa3paboTKa MOIEIH, TECTUPOBAHUE MOJICIIH,
KOMIIBIOTEPHBIH SKCIICPUMEHT, aHAJIH3
pe3yIbTaTOB MOIENUPOBaHUSL. J{HCKpeTH3aus
TIPY MaTEMaTHYECKOM MOJCITUPOBAHUI
HETIPEPHIBHBIX TPOIIecCOB. MoaeInpoBaHue
IBIDKeHU. MoJenmupoBaHre OMOIOTHYECKUX
cucteM. MaTeMaTHIECKUE MOCITH

B DKOHOMHKE. BBIYHCIUTENbHBIE
AKCIIEPUMEHTHI ¢ MojieNisiMu. KoMmbroTepHOE
MOJIETUPOBAHUE CHCTEM yIPABJICHHUS.
O6paboTka pe3ynbTaToOB dKCIIepuMeHTa. MeTo
HAaUMEHBIINX KBaJpaToB. OIEHKA YUCIOBBIX
MapaMeTPOB MOJIEINPYEMBIX 0OBEKTOB

U TIpoLieccoB. BoccTaHOBIIEHUE 3aBUCUMOCTEH
0 pe3yJbTaTaM SKCIIePUMEHTA.
BepositHocTHBIE MOAETH. MeTonbl MoHTe-
Kapio. UMutanmoHHOE MOJICTUPOBAHHE.
CHCTEMBI MaCCOBOTO OOCTY)KHBaHUS.
[Ipaktrueckue pabotsl 1.MonenmupoBanue
JIBHYKCHUSL.

2.MopenupoBaHre OMOJIOTHYECKUX CUCTEM.
3.VIMUTalIMOHHOE MOJICTIMPOBAHHUE C MTOMOIIBIO
Merona Monre-Kapuio.

Hcnonp30BaTh IMUTAIIMOHHOE
MOJEIMPOBAHUE, B TOM YHCIIE HA OCHOBE
BEPOSITHOCTHBIX MOJEJIEH

Poccuiickas
SJIEKTPOHHASI KO
Pycckuii s3p1k - 11 xmace
- Poccmiickas
AJIEKTPOHHAS IIKOJIa
(resh.edu.ru)

Enunas xonnexuust [IOP
http://school-
collection.edu.ru/

AKTUBHU3AIUS
[I03HABaTEIbHON
JIeSITENIbHOCTH;
NIPUBJICYCHIE BHUMAHUS
yUaIuxcs K
LIEHHOCTHOMY aCIIEKTY
n3y4aeMbIX Ha ypoKax
SIBIICHUI; TIpHUBIICYCHUE
BHUMaHHS yJaIIuXcs K
o0cyxk1aeMoi Ha ypoke
nHpopmanuy;
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4.00paboTKa pe3yabTaToOB IKCIICPUMEHTA

baser qanHbIX (8
JacoB)

Tabnmunble (pesroHHbIC) 0a3bl TaHHBIX.
Tabnuma — mpeacTaBiIeHAEe CBEICHIH 00
OJHOTHIIHEIX 00beKkTax. ITone, 3anuce. Kimou
Tabauiel. Pabora ¢ roToBoii 6a30ii JaHHBIX.
3amonHeHue 0a3bl MaHHBIX. [[0MCK, COPTHPOBKA
U (QUIBTpAIys JaHHBIX. 3aPOCkl HA BEIOOPKY
JIAHHBIX. 3aMpOCHl C TapaMeTpaMH.
Berrurcisiemsie nosst B 3ampocax. MHOTO
TabIMYHBIe 0a3bl JaHHBIX. THIIBI CBA3EH MEXITy
Tabauuamu. Baemnnit kinrod. [lenoctHoCcTh
0a3bl JaHHBIX. 3aIIPOCH K MHOTOTA0INIHBIM
0a3am qaHHBIX. OCHOBHBIC TIPHUHITHITBI
HOpManu3anuu 6a3 JaHHBIX. SI3BIK yIpaBIeHUS
naaaeiMu SQL. Co3ganue mpoCThIX 3aPOCOB
Ha s1361ke SQL Ha BBHIOOpPKY TaHHBIX U3 OJHOM
Tabmuiel. HepersiiimonHbie 0a3bl TaHHBIX.
DKCHEepPTHBIE CUCTEMBI.

[TpakTnueckue padotsl 1.PadoTa c rotoBoi
0a30ii TaHHBIX.

2.Pa3paboTka MHOTOTaOTMIHON 0a3bl TaHHBIX.
3.3ampockl K MHOTOTaOIHYHOH 0a3e TaHHBIX.

4. anaBneHHe JaHHBIMHU C ITIOMOIIBIO SA3bIKaA
SQL

XapakTepHu3oBaTh 0a3y JaHHBIX KaK MOJICIIb
npeaMeTHoi obmactu. IIpoexTupoBaTh
MHOTOTa0JIMYHYI0 0a3y JaHHbIX.
OcymecTBIATh BBOJ U PEJTaKTUPOBAHUE
JaHHBIX. OCYyIIECTBIATh COPTUPOBKY, TIOUCK
1 BBIOOp TAaHHBIX B TOTOBO# 0a3e JIaHHBIX.
®dopmupoBaTh 3aIPOCH! HA TIOMCK JaHHBIX

B CpeJie CUCTEMBI yIpaBiieHHs1 0azamu
JAHHBIX.

YnpaBnsaTe 62301 JaHHBIX ¢ TOMOIIBIO
MPOCTHIX 3aMPOCOB Ha A3bIKe SQL.
[NosicHATH 0071aCTH TPUMEHEHNS,
JOCTOMHCTBA M HEJTOCTATKU HEPEIAMOHHBIX
0a3 JaHHBIX B CPABHEHUU C PEIISILIMOHHBIMU

Poccuiickas
AJIEKTPOHHAS MIKOJIa
Pycckuii s3b1k - 11 xnmace
- Poccuiickas
3JIEKTpOHHAs MIKOJIa
(resh.edu.ru)

Enunas xonmnexuust [IOP
http://school-
collection.edu.ru/

Pa3BuTHe kpeaTUBHOTO
MBIIIICHUS
(caMmocTosITenbHOE
IIpUMEHEHUE 3HaHUH,
CII0CO00B JIEHCTBHIA,
MOUCK HECTAHAAPTHBIX
pelIeHuit); akTUBU3aLUsA
[I03HABATEIbHOI
JIESITENbHOCTH;
NIPUBJICYCHIE BHUMAHUS
yUaIuxcs K
LIEHHOCTHOMY aCIIEKTY
n3y4aeMbIX Ha ypoKax
SIBJICHUU; IIPUBJICYCHUE
BHHUMaHUA ydallquxcs K
o0cyXaeMoi Ha ypoke
nHpopmanuy;
BOCITMTaHUC
TYMaHHUCTUYCCKOT'O
MBIIIIEHUS.

Beo6-caiiTsr (10
JacoB)

Hurepuer-npunoxenus. [louarue o cepBepHoit
Y KJIIMEHTCKOM yacTax caita. TexHomorus
«KIIUEHT — CepBep», e€ TOCTOMHCTBA

n HeocTatku. OcHOBHI s13p1ka HTML

1 KackaaHbIX Tabmun ctiieit (CSS). Cuenapun
Ha s13bIke JavaScript. @opMbl Ha BeO-CTpaHUIIE.
Pa3memnienne Be6-caiToB. Ycyra XOCTHH Ta.
3arpyska ¢aitioB Ha cait. [IpakTrueckue
paboter 1.Co31aHne TEKCTOBOW BEO-CTPaHUIIBI.
2.Co3nanue BeO-CTpaHUIIBI, BKIFOYAIOIICH
MYJIbTHMEIUAHBIC 00BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BU1€0). 3.0dopmieHue
CTPAHMIIBI C TOMOIIBIO KACKAIHBIX TAOIHI]
ctuneit. 4. Vcnonb30BaHue CIIEHAPUEB Ha SI3bIKE
JavaScript

[NosACHATH MPUHIMITEI TEXHOJIOTHH

«KIIMEHT — CepBEp» Ha IpuMepe
B3anMOIeHcTBUS Opay3epa 1 BeO-cepepa.
Co31aBaTh IPOCTHIE BEO-CTPAHUIIBL,
UCHOJb3Yys sA3bIK pasmeTku HTML,
KacKaJ{HbIe TaOJUIIbI CTHIICH M CLICHApUH Ha
s3bike JavaScript.

OnwucheBaTh TEXHOJIOTHIO Pa3MEICHUS
caiiToB B cetu MHTEpHET

Poccuiickas
JIEKTPOHHAS IIKOJIA
Pycckuit s3p1k - 11 kiace
- Poccuiickas
3JIEKTPOHHAS MIKOJIa
(resh.edu.ru)

Enunas xomnexuust [IOP
http://school-
collection.edu.ru/

WHUIMUPOBAHUE U
HOZCPXKKA
HCCIIeI0BATENBCKOM
JIeSITENIbHOCTH
oOyuaromuxcs B paMKax
peanu3anuy UMU
WHAWBUAYaAJIbHBIX U
IPYIIIOBBIX
HCCIIEI0BATEBCKHX
HPOEKTOB, YTO JACT
oOyyJaromumcst
BO3MOHOCTb
pUoOpeCTH HaBBIK
CaMOCTOSTEIILHOTO
pELICHHUS TEOPETHYESCKOM
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MPOOJIEMBI, HABBIK
TeHepUPOBaHUS U
odopmIIeHHS
COOCTBEHHBIX HIEH,
HaBBIK YBOKUTEIHLHOTO
OTHOIICHHSA K Ty KHM
nunesM, oOpMIICHHBIM B
pabotax npyrux
HCCIIe0BATENEH, HaBBIK
yOIMYHOTO
BBICTYIUICHHS TIepe]
ayIUTOpUEH,
apryMEHTUPOBAHUS U
OTCTauBaHMsI CBOEH
TOYKH 3pCHUS

KomnerotepHas
rpaduka (5 gacoB)

BBox m300pakeHnii ¢ MCMOIB30BaHUEM
Pa3IMIHBIX MU(PPOBHIX YCTPOUCTB (II(POBBIX
(oToanmapaToB ¥ MUKPOCKOIIOB, BHICOKaMep,
CKaHEpOB U T. 11.). ' padmueckuii penaxrop.
Paszpewenne. Kagpuposanue. Vcnpasnenue
nepcrekTuBbl. ['ucrorpamma. Koppekmus
ypoBHeii, koppekuus nsera. OGeclBeynBaHUE
IBETHBIX M300pakeHnid. Petymin. PaboTa

¢ obmactamu. @unbTpsl. MHOTOCIOIHEIE
n3o0paxxenus. TexcroBble cion. Macka ciosi.
Kananbr. CoxpaHeHHUe BbIZICICHHOMN 001aCTH.
[ToaroToBKa MILTFOCTPANK sl BEO-CaHTOB.
AHMMUpoBaHHbBIE N300pakeHus. BekropHas
rpaduka. [Ipumutussl. Vi3mMeHeHNe nopsaka
371eMeHTOB. BrlpaBHUBaHKE, pacpeiesieHue.
I'pynnuposka. Kpussie. @opmaTsl BEKTOPHBIX
pucyHKOB. Vcronp30BaHne KOHTYPOB.
Bexropu3zarus pacTpOBBIX H300paKeHHUI.
IIpaxTraeckue padots! 1.06paboTka
udpoBsIX hoTorpaduii (KaapupoBaHue,
WCTIpaBJICHUE MIEPCIICKTHUBHI, KOPPEKIIUI
YPOBHEW, KOPPEKIIUS [IBETA).

2.Peryms nndpoBsx GoTorpaduii.
3.MHorocnoiiHble H300pakeHHS.

BhImomHATE 001110 KOPPEKINIO IU(PPOBEIX
n3o0paxxeHnit. [I[puMeHATh MHCTPYMEHTEHI
rpaduIecKoro pefakTopa K OTACIbHBIM
o0acTsIM H300paskeHMS.

CtponTh MHOTOCIIOIHEIE H300pa’KeHNUS

C HCTIOJIb30BAHNEM MACOK, TOTOBHTb
WUTIOCTPAIMY IJIs pa3MelleHUs Ha BeO-
caliTax, c03/1aBaTb aHUMHPOBaHHbIE
U300paKEeHHUS.

Co3laBaTh BEKTOPHBIE U300paXKeHNUS

C MOMOIIBIO PEJAKTOPa BEKTOPHOU rpadMKu
WM MHCTPYMEHTOB TEKCTOBOTO IIPOLECcCOpa

Poccuiickas
AJIEKTPOHHAS IIKOJIa
Pycckuit s3p1k - 11 kinace
- Poccuiickas
AJIEKTPOHHAS IIKOJIa
(resh.edu.ru)

Enunas komnexuust [IOP
http://school-
collection.edu.ru/

WHHIMMPOBAHUE 1
MOZJIEPIKKa
HCCIIE0BATEIbCKON
JIESITEIIEHOCTH
00ydJaromuxcs B paMKax
peanuzanuy IMU
WHIVBHIYAJIBHBIX H
IPYIIIOBBIX
HCCIIEI0BATEIbCKIX
MIPOEKTOB, YTO JACT
oOyJaromumMes
BO3MOXXHOCTb
IpUoOpeCTH HaBBIK
CaMOCTOSATEIILHOTO
pEeLIeHUs TEOPETHYECKOH
po0IIeMbl, HaBBIK
TeHepUPOBAHUS U
ohopMICHHS
COOCTBEHHBIX UJIEH,
HaBBIK YBKHTEILHOTO
OTHOIICHHS K YyKHM
nunesM, opOpMIICHHBIM B
pabotax npyrux
nccienoBaTese, HaBbIK
Ty OJIMYHOTO
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4.AHMMUPOBaHHbIE N300PAKEHUSI.
5.BexTopHas rpaduka

BBICTYIUJICHUS TIE€pe]
ayIUTOpUEH,
apryMEHTHPOBaHUS U
OTCTanBaHUA CBOCH
TOYKH 3PEHHUS

3D-monenupoBanue
(5 gacoB)

[IprHOMTBI TOCTPOEHUS U PEIAaKTHPOBAHUS
TpEéxMepHBIX Moaeel. CeTouHbIE MOJIEIH.
Marepuansl. MogenupoBaHie HCTOUHUKOB
ocseleHus. Kamepsl. AnTUTUBHBIE
texHonoruu (3D-npunaTeps!).[lorsrue

0 BUPTyaJIbHO! peanbHOCTH U JJOMOJTHEHHON
peanbHocTH. [IpakTHueckue paboTs

1.Co3nanue npocThIX TPEXMEPHBIX MOIETEH.

2.CeTo4YHbBIE MOJIEIIH.
3.Penaepunr

IosICHATH NPUHLIUIIBI HOCTPOCHUS
TPEXMEPHBIX MOJeNEH. BBIMOIHAT
OIEpALIUY 110 TOCTPOEHHIO

U PEAKTUPOBAHUIO TPEXMEPHBIX MOJENEH.
Pasmermare Ha BUPTyallbHOM clLieHe
HUCTOYHUKH OCBEIICHUS U KaMepBHl.
[IpuBOANTE NPUMEPHI UCIIOIB30BaHUS
TEXHOJIOI'Ui BUPTYaJIbHOU U JOTIOJIHEHHOM
peanbHOCTH

Poccuiickas
JIEKTPOHHAS IIKOJIA
Pycckwii s3p1K - 11 ximace
- Poccuiickas
JJIEKTPOHHAS IIKOJIA
(resh.edu.ru)

Enunas xomnekuus [JOP
http://school-
collection.edu.ru/

- ICTIOJIb30BaHHUE
BOCIIMTATEIBHBIX
BO3MOYKHOCTEH
collepKaHus yIeOHOTO
npeaMeTa gepes
JIEMOHCTPAIHIO
00yJaroImuMcst
MIPUMEPOB
OTBETCTBEHHOTO,
IPaKIaHCKOTO
TOBEJCHUSL, IPOSIBIICHHS
YEIOBEKOTIOOHS U
JI00poCepaeYHOCTH,
gepe3 mogbop
COOTBETCTBYIOIIIX
TEKCTOB JUISl YTCHHS,
3a7a4 JyIsl pelieHus,
MPOOJIEMHBIX CUTyalui
JUT OOCYX/ICHUS B
KJ1acce;
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