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MNOACHUTEJIBHAS 3AIINCKA

[TIporpamma mo wuHpopmaTuke (yriyOJIEHHBIM ypOBEHb) Ha YPOBHE CpeaHEero oOIiero
oOpa3oBaHusi pa3paboTaHa Ha OCHOBe TpeOOBaHMI K pe3yabTaTaM OCBOEHUS OCHOBHOM
00pa3oBaresbHON MPOrpaMMBbI CpeHero odmiero oopasoBanus, npenacrasieHubix B ®I'OC COO, a
Takke deaepanbHON paboueit mporpaMMbl BOCITUTAHHUS.

[Tporpamma mo mHpOpMaTHKE Na&T MPEACTABICHUE O HENsAX, oOIIei cTparernn oOydeHHs,
BOCIIUTAHUS M Pa3BUTH oOyyarolmmxcs cpeicTBamu yudebHoro npeamera «ubopmatuka» Ha
yriayOnéHHOM ypOBHE, YCTaHABIMBAET 00s3aTeNbHOE MPEAMETHOE COACpKAHUE, MPEayCMaTPHUBACT
€ro CTpyKTYpHUpOBaHUE IO pasjieiaM U TeMaM Kypca, OIlpelessieT pacipeesieHue ero mo Kiaccam
(ronam u3ydeHus ), a€T MPUMEPHOE pacIpeielieHne YUeOHbIX 4acoB MO0 TEMAaTUYECKUM pa3jeiam
Kypca UM pPEKOMEHAyeMyl (MPUMEpPHYIO) [OCIEJI0BATENLHOCTh HX U3YYEHUS C Y4ETOM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM Yy4eOHOro IMpoLecca, BO3PACTHBIX
0COOEHHOCTEHN 00yYaroImuXcs.

[IporpammMa 1o uH(pOpMaTHKEe ONpelnensieT KOJUYECTBEHHbIE U KauyeCTBEHHbBIC
XapaKTePUCTUKU Y4EOHOro Marepuaia Jid KaxIoro Toja HW3y4YeHHs, B TOM YHUCIE MJiA
COJICP)KATENbHOTO  HAMNOJIHEHHs] Pa3HOr0 BHJA KOHTPOINsA (MPOMEXKYTOYHOM  arTecTaluu
00yJarOIUXCs, BCEPOCCUUCKHUX TPOBEPOYHBIX PabOT, TOCYIapCTBEHHONW HWTOTOBOM aTTECTAIlUH).
[Tporpamma no uHOpMAaTUKE SBISETCSI OCHOBOM /ISl COCTABJICHUS aBTOPCKUX y4EOHBIX MpOrpamMm
¥ y4eOHUKOB, IOYPOYHOTO INIAHUPOBAHUS Kypca YUUTEIIEM.

Hudopmaruka B cpeiHeM o01ieM 00pa3oBaHUU OTPAXKAET:

CYITHOCTh HMH()OPMATHKH KaK HAYYHOW JUCIHUIUIMHBI, H3YyYarolied 3aKOHOMEPHOCTH
MPOTEKaHUs W BO3MOXHOCTH aBTOMATHU3AallMM HMH()OPMAIIMOHHBIX MPOILECCOB B PA3IUYHBIX
CHUCTEMaX;

OCHOBHBIE 00NacTH MNpUMEHeHHs WHPOPMATHKH, TMPEkKIE BCero HH(OpMalMOHHBIC
TEXHOJIOTHH, YIIPABJICHUE U COIUATBLHYIO chepy;

MEXIUCIUTUTMHAPHBIN XapakTep HHPOPMATHKU U HHPOPMAIIMOHHON e TEIbHOCTH.

Kypc nnpopMatuku ajis ypoBHS CpPEeIHETO OOIIEro oOpa30BaHMsI SIBIISIETCS 3aBEPIIAONIUM
ATAOM HEMPEPHIBHOM MOATOTOBKH OOydaromuxcs B o0jactu MHGOPMATUKA M WH(OPMALIMOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTUM, OIMUpAETCs Ha CojAepKaHWe Kypca HHPOPMATUKU YPOBHS
OCHOBHOTO O00IIero o00pa3oBaHHsS W OMBIT TOCTOSIHHOTO MPHUMEHEHHUS HH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX ~TEXHOJIOTMM, Ma€T TEOPETHYECKOE OCMBICICHUE, WHTEPIPETAUI0 U
0000111eHIE 3TOTO OIBITA.

Pesynbrarel  yrimyOnéHHOro ypoBHS M3yueHuss yuyeOHoro mpenMera «MHdopmaTnkay
OpUEHTUPOBAaHbl Ha TIOJy4YeHHE KOMIIETEHTHOCTEH M Tocieayrome mnpodeccrnoHalbHOM
JIeATETLHOCTH KaK B paMKax JaHHOW MPEeIMETHON 00J1acTH, TaK M B CMEXHBIX ¢ HeH o0nactsax. OHH
BKITIOYAIOT B CeOs:

OBJIQJICHHE KJIIOYEBBIMHU TOHATUSIMH M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS JaHHAs
npenMeTHas o00JacTh, pacro3HaBaHHE COOTBETCTBYIONIMX KM TPU3HAKOB M B3aWMOCBSI3EH,
CIOCOOHOCTH JIEMOHCTPUPOBATh Pa3IMYHBIC MOAXOIBl K WU3YYCHHUIO SIBIICHWN, XapaKTEPHBIX IS
U3y4aeMoil mpeaMeTHON 001acTu;

YMEHHE peIIaTh THUIIOBbIE TPAKTUYECKUE W TEOPETUUYECKUE 3a/Jaud, XapaKTepHbIE IJIs
MCIIOJIb30BaHUsI METOJIOB M MHCTPYMEHTapHs JaHHOW IIpeIMeTHON 00IacTu;

HaJM4he TPEJICTABICHUA O JJaHHOW TMPEIMETHOW o00JacTH Kak IIeJIOCTHOM TEopuu
(COBOKYITHOCTH TE€OPHIi), OCHOBHBIX CBSI3SIX CO CMEKHBIMHU 00IACTAMU 3HAHUM.

B  pamkax  yrnyOonéHHoro - ypoBHS — u3y4deHHMs ~ MHGOpPMATUKU  OOecreyuBaeTcs
I[eJICHAIIPABJICHHAsT TTOATOTOBKAa OOYYaIOMUXCsl K MPOJOJDKEHUI0 00pa3oBaHMsI B OPraHU3ALUIX
npodecCHOHaNBbHOTO 00pa30BaHUS 1O CHEIHATbHOCTSM, HEMOCPEACTBEHHO CBS3aHHBIM C
U(POBBIMU  TEXHOJIOTHSIMH, TaKHM KakK TpOTpaMMHas HWHXKECHEpHs, HWHPOpMaIMOHHAS
0e30MmacHOCTb, TH(POPMAIIMOHHBIE CUCTEMbI U TEXHOJIOTUH, MOOUJIbHBIE CUCTEMBI U CETH, OOJIbIIINE
JaHHBIC W MAIIMHHOE OOYyYeHHE, MPOMBIIUICHHBI MHTEPHET BEIICH, UCKYCCTBECHHBI MHTEIIEKT,
TEXHOJOTMM  OeCHpOBOJHOM  CBSI3U, POOOTOTEXHUKA, KBAHTOBbIE TEXHOJOTUH, CHUCTEMBI
pacupenenéHHOro peecTpa, TEXHOJIOTHHA BUPTYAIIbHOU U JOTIOJIHEHHOHN PEabHOCTEMN.



OcHoBHas 1enb u3ydeHus ydeOHoro npeamera «MHpopmatuka» Ha yriyOnEHHOM ypOBHE
cpeaHero oobmiero obOpa3zoBaHMs — oOOecCleYeHHe JalbHEHIIero pasBUTUS WH(POPMALMOHHBIX
KOMIIETEHIIMH O00ydaroumerocs, €ro TrOTOBHOCTM K JKM3HM B YCIOBHSAX pPa3BUBAIOLIErOCs
MH(POPMALIMOHHOTO OOIIECTBA M BO3pPACTAIOIICH KOHKYPEHIIMH Ha pPBIHKE TpyAa. B cBs3u ¢ 3THM
nzydyenue nadopmatuku B 10—11 xmaccax 10KHO 00€CTICUUTS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS,, OCHOBAHHOI'O HAa MOHMMAHHM POJKM HHPOPMATHKH,
MH(POPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOILECTBE;

c(OPMHPOBAHHOCTH OCHOB JIOTHYECKOTO U aJITOPUTMHUYECKOTO MBIIIUICHUS;

c(OpPMHUPOBAHHOCTb YMEHUI pa3nuyarh (akThl U OLEHKH, CPABHUBATh OLICHOUHBIE BBIBOJBI,
BUJETh UX CBSI3b C KPUTEPHUSIMM OLIEHUBAaHUS U CBA3b KPUTEPUEB C ONPEIECIEHHON CUCTEMOM
[IECHHOCTEH, MPOBEPSTH HA IOCTOBEPHOCTH M 000011aTh HHPOPMALIUIO;

c(OPMHUPOBAHHOCTh IPEACTABICHUN O BIMSHUU MH()OPMAIMOHHBIX TE€XHOJIOTHI Ha >KHU3Hb
4eJI0BEeKa B OOILECTBE, TOHMMAHUE COLUATBHOTO, YKOHOMHUYECKOT0, MTOJIMTHYECKOTO, KYJIbTYPHOTO,
IOPUJINYECKOT0, IPUPOIHOTO, IPrOHOMHUYECKOTI0, MEAUIIUHCKOTO U (PU3HOJIOTHYECKOTO KOHTEKCTOB
MH(}OPMALIMOHHBIX TEXHOJIOTHUI;

IPUHATHE TPABOBBIX W ATUYECKUX ACIEKTOB MH(MOPMALMOHHBIX TEXHOJOIHH, OCO3HaHHE
OTBETCTBEHHOCTH JIFOJICH, BOBICUEHHBIX B CO3/IaHUE W HMCIIOIB30BaHUE MH()OPMAIIMOHHBIX CHUCTEM,
pacrpocTpaHeHue HHPOpMaLuy;

CO3JaHME  YCJIOBMM  JJIs  pa3BUTHUA  HAaBBIKOB  y4yeOHOM, IPOEKTHOH, Hay4yHO-
UCCIIEI0BATEIbCKONW U TBOPUYECKON AEATEIIbHOCTH, MOTUBALIUN 00YYaOLINXCSl K CAMOPA3BUTHIO.

B conepxxannm yuebnoro npeamera «MHpopmaTuka» BBIAETSIOTCS YETHIPE TEMATHYECKHUX
pasznena.

Paznen «llu¢poBas rpaMOTHOCTB» IOCBAIIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB U
JPYTUX 53JEMEHTOB IM(POBOTO OKpPYKEHHs, BKIIOYAs KOMIIBIOTEPHBIE CETH, HCIOJIb30BAHUIO
CPEJICTB ONEPAIMOHHON cucTeMBbl, paboTe B ceTh VIHTEpHET U MCIOJIb30BaHUIO HHTEPHET-CEPBHUCOB,
UH(POPMALIMOHHOM 0€30MacHOCTH.

Paznen «Teopernyeckune oCHOBbI MHGOPMATHKM» BKJIIOYAET B ce0sl MOHATUIHBIN anmapar
UH(POPMATUKH, BOMPOCHI KOAWPOBAaHUS HH(POPMALUHU, H3MEpEeHUs HHPOPMALMOHHOTO 00bEMa
JTAaHHBIX, OCHOBBI AJIT€OPBI JTIOTUKU U KOMIIBIOTEPHOTO MOJIEINPOBAHMUSL.

Pa3znen «AnropurmMsl ¥ IPOrpaMMHPOBAHME) HANPABIEH HA Pa3BUTHE AJITOPUTMHUYECKOIO
MBILUIEHUSI, pa3pabOTKy alrOpUTMOB U OLEHKY HX CJIOXHOCTH, (OPMUPOBAHHE HABBIKOB
peann3anyuy IporpaMM Ha sI3bIKax pOrpaMMHUPOBAHMS BBICOKOTO YPOBHS.

Pazpen  «MHdopManuOHHBbIE  TEXHOJOIMHW»  IIOCBALIEH  BONPOCAM  IIPUMEHEHUS
UH(POPMALIMOHHBIX TEXHOJOIMH, pPEaln30BaHHBIX B MPHUKJIAAHBIX MPOTPAMMHBIX MPOAYKTAX U
MHTEpHET-CEpBHUCAaX, B TOM 4YHCII€ B 3aJayax aHaju3a JaHHBIX, MCIOJb30BaHUIO 0a3 JaHHBIX U
AIIEKTPOHHBIX TaOJIMIL ISl PEIIeHUs IPUKIIaIHBIX 3a/1a4.

B mnpuseaéunom panee conepkaHun ydeOHoro mnpeamera «HHbopMaruka» KypcHBOM
BBIJICJIEHBI JIOMIOJTHUTEIbHBIE TEMBI, KOTOPbIE HE BXOAT B 003aTENbHYIO IPOrpaMMy 0OyUeHUs], HO
MOTYyT OBITh TPEMJIOKEHBl I M3yYeHUs OTAENbHBIM MOTHBHPOBAaHHBIM M CIOCOOHBIM
oOyJaronumcs.

YrinyOnéHHbIi ypoBEHb H3Y4YE€HHUS HH()OPMATHKU PEKOMEHIYETCS IJi TEXHOJOTHYECKOIrO
npodmis, OPHUEHTUPOBAHHOTO Ha HWHXXEHEPHYI0 U HH(POPMALMOHHYIO c(epbl AeATeNbHOCTH.
VYrinyOnéHHbeli ypoBeHb H3y4deHUs HHGOpMATHUKK oOecrnedynBaeT: MOATOTOBKY OOYy4YaroluXcs,
OpPUEHTHPOBAHHBIX Ha CHEIHMAIBHOCTH B 00JIACTH MH(OPMAIIMOHHBIX TEXHOJIOTUH M MH)KEHEPHBIE
CHEIMAIbHOCTH, YyYacTHe B MPOEKTHON U HCCIIEeN0BATeNbCKON JEeATENIbHOCTH, CBSI3aHHOM C
COBPEMEHHBIMU HANPABJICHUSAMHU OTPACId WHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHIH,
INOATOTOBKY K Y4YacTHIO B OJIMMIIMAJaX M cade EIWHOro rocylapCTBEHHOIO 3K3aMEHa I10
UHpOpPMAaTHUKE.

[TocnenoBarenbHOCTh M3yY€HHMs] T€M B Ipelenax OAHOI0 rojga OOy4eHUs MOXKET ObITh
U3MEHEHa M0 YCMOTPEHMIO YUYHUTENs IpH MOATOTOBKE paboueil mporpamMmbl M IOYPOYHOTO
IUTAHUPOBAHUSL.

OOmree ymciiO 4acoB, PEKOMEHIOBAHHBIX ISl M3ydeHHs MHpopmatuku — 272 yaca: B 10
kiacce — 136 yacoB (4 yaca B Hezen0), B 11 kimacce — 136 yacoB (4 yaca B HEZCIIO).



COJEP)KAHUE OBYYEHUA
10 KUIIACC

HudpoBasi rpaMOTHOCTH

TpeboBaHusT TEXHUKU 0€30MACHOCTH M THTHEHBI IPU paboTe C KOMIBIOTEPaMU U JPYTHMHU
KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUS.

[TpuHIMIBl PabOTH KOMIBIOTEPOB M KOMIBIOTEPHBIX cHCTeM. ApxuTekTypa (on HelimaHa.
ABTOMAaTHYECKOE BBIIIOJHEHUE MpOrpaMMbl IporeccopoM. OmneparuBHas, IOCTOSHHas U
JoATOBpeMeHHas namsaTh. OOMEH JaHHBIMHU C TOMOIIBIO MUH. KOHTpOIIIephl BHEIIHUX YCTPOMCTB.
[Ipsamoii nocTyn K maMsTH.

OcHOBHBIE TEHIEHIIMU Pa3BUTUS KOMIIBIOTEPHBIX TEXHOJIIOTUU. [lapanienbHble BEIYUCIICHNUS.
MHoronponeccopssle cucteMmbl. CynepkoMnbloTepsl. PacnipeiennéHHbIe BBIYMCIUTEIbHBIE CUCTEMBI
1 00paboTKa 60IBIINX JAHHBIX. MOOUIbHBIE LU(POBBIE YCTPONUCTBA U UX POJIb B KOMMYHHUKAIUSX.
Berpoennsie koMnbioTepbl. MUKPOKOHTpOIUIEphl. POOOTH3MpOBaHHBIE TPOU3BO/ICTBA.

[TporpamMHoOe oOecriedeHre KOMIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Buibl mporpaMMHoro
obecrieyennss W WX HaszHaueHWe. OCOOCHHOCTHM TPOTPAMMHOTO OOECTIEYCHHUS MOOMIBHBIX
ycrpoiictB. [lapamienbHoe mnporpammupoBaHue. CHCTeMHOE NPOrpaMMHOE —oOOecreyeHHe.
OnepannonHble cucteMbl. YTUinuThl. [paiiBepsl ycTpoicTB. WHcTammsuus v JAEUHCTALIALUS
IPOTrPaMMHOr0 00ECIeUCHHUS.

@ailsioBble cucTeMbl. [IpUHIMIBI pa3MeleHUs] 1 UMEHOBaHUs (aiyioB B JOJTOBPEMEHHOMN
namsty. [la0na0Hb! A1 onucanus rpynn ¢aios.

[Tporpammuoe obecrieuenue. JIueH3npoBaHue MPOrpaMMHOTO OOECredeHusT U UPPOBBIX
pecypcoB. IlpompuerapHoe u cBoOoxHOe mporpammHoe oOecneueHue. Kommepueckoe u
HEKOMMEPUYECKOE HCIIOIb30BaHUE TMPOTPAMMHOTO oOOecredeHus: M LU(QPOBBIX  PECYPCOB.
OTBETCTBEHHOCTh,  yCTaHaBIMBaeMasi  3aKOHOAATENbCTBOM  Poccuiickonn ~ @enepanuu  3a
HENPaBOMEPHOE UCIOIb30BaHUE MPOrPaMMHOI0 o0ecriedeHus U U(PPOBHIX PECYPCOB.

[TpyHIMIIBI TIOCTPOEHWS M anmnapaTHble KOMIIOHEHTHI KOMIIBIOTEpHBIX ceTel. CeTeBble
npotokoiel. Cers UnaTepHeT. Anpecanus B cet Uurtepnet. [Ipotokonsr cteka TCP/IP. Cucrema
JOMEHHBIX UMEH.

Pasgenenne IP-cetu Ha moaceTd ¢ IOMOIIBI0O  Macok  moxcerel.  CereBoe
agMuHMcTpupoBanue. IlomyueHue naHHBIX O CETEBBIX HACTpoiikax Kommbrorepa. lIpoBepka
HaJIM4Us CBS3H € y3JIoM ceTu. Onpenenenre MapiipyTa JABHKEHUS TaKETOB.

Buasr nesrensHoct B cetn MuHtepHer. CepBuchl WHTepHera. ['eonH(popmaiioHHbIE
cucteMmbl. ['€oJOKallIOHHBIE CEpBHUCHI PEAJIbHOTO BpEMEHU (HampuMmep, JOKalus MOOUIIBHBIX
Tesie(hOHOB, ONpeAEICHNE 3aTPYKEHHOCTH aBTOMAarucTpaiei), HHTEpHET-TOProBIIsl, OpOHUPOBaHHE
OWJIETOB ¥ TOCTUHMII.

['ocynapcTBEHHBIE IEKTPOHHBIE CEPBUCHI M yciayru. ColuanbHblE CETH — OpraHu3anusd
KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS M OoOMeHa naHHbIMH. CeTeBOil THKET: MpaBuia MOBEIEHHUS B
kubepnpoctpanctBe.  [IpoGnemMa  MOAMMHHOCTH — MoiydyeHHOM — uH(opmaruu.  OTKpBITHIE
o0pa3oBaTeNlbHbIE PECYPCHI.

TexHOreHHble ¥ YKOHOMHUYECKHE YIPO3bl, CBSI3aHHBIE C UCHOJIb30BaHUEM WH(OPMAIIMOHHO-
KOMMYHUKAITMOHHBIX TeXxHoJorui. OOmue mpoOiaemMsl 3anuThl HHGOpMaK 1 HHHOPMAITHOHHON
6e3omacHocti. CpeacTBa 3amMThl MH(QOpPMAIMM B KOMIIBIOTEpPAaX, KOMIIBIOTEPHBIX CETSIX U
aBTOMATHU3MPOBAHHBIX MH(OpPMAIMOHHBIX cucTeMax. [IpaBoBoe oOecneueHrne MHGOPMAIMOHHOMN
0€30IMacCHOCTH.

[IpenoTBpatieHrie HECAaHKIMOHHUPOBAHHOTO JOCTyMa K JIMYHOW KOH(UAECHLIHAIHHON
uHpOpMaLlUK, XpaHALIeWCs Ha MEPCOHATBHOM KOMIIBIOTEpPE, MOOWIBHBIX YCTPOHCTBAX.
BpenonocHoe nporpaMMHOe 0OecTiedeHre U CITOCOObI OOPHOBI C HUM. AHTUBUPYCHBIE TTPOTPAMMBI.
Opranm3zanus JTUYHOTO apxuBa uHGopmauuu. PesepBHoe kommpoBanue. [laponbHas 3amura
apXuBa.

HIudpoBanue nanHbix. CUMMeTpUYHBIE W HecMMMeTpuuHble mu¢psl. Hludpsr npocroii
3amensl. [udp Lezaps. Hudp Bwkenepa. Anroputm mmdpoBanns RSA.

Teopernueckne 0CHOBbI MHPOPMATHKH



Undopmanus, nanusie u 3HaHUs. MH(popManmoHHBIE MPOLECCHl B MPHUPOJE, TEXHHUKE U
o0riecTBe.

HenpeppiBHble W JUCKpETHbIE BEIWYMHBI U CHrHaibl. HeoOXoIMMOCTh AMCKpeTU3aluu
uHpOpMaLny, IpeTHa3HAYeHHOHN ISl XpaHeHUs, epeaadd 1 00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBomuyHoe konupoBaHue. PaBHOMEpHbIE U HepaBHOMEpPHbIE KOJIbl. JlekonupoBaHue
COOOIllEHUH, 3alMCaHHBIX C IOMOLIbI0 HEPAaBHOMEPHBIX KoJ0B. Ycioue Pano. Ilocrpoenue
O/IHO3HAYHO JEKOJUPYEMBIX KOJOB C IOMOLIBIO JepeBa. EIMHUILIBI U3MEPEHHsS] KOJIMYECTBA
uHpopmanuu. AnpaBUTHBIA MOIX0/ K OLIEHKE KOJIMYEeCTBA MH(OPMAIIH.

Cucrembl cuucnenus. Pa3BépHyTas 3amuch LENbIX M JAPOOHBIX 4YHCEN B IMO3ULHMOHHON
cucteme cuucienus. CBoCTBa MO3UIIMOHHON 3aMMCH YKCia: KOJIUYECTBO HU(P B 3aIUCH, MPU3HAK
JIEIIMMOCTH 4MCJIa HA OCHOBAaHME CHUCTEMbI CUMCIIEHHS. AJITOPUTM IEpeBOAa LEJIOro uyucia us P-
WYHOW CHCTEMbI CUHCIICHUS B JECATUYHYIO. AJITOPUTM IepeBoaa KOHEuHOl P-uunoil npobu B
JECATUUHYIO. AJITOPUTM IIEPEBOAA LIEJIOT0 YUCIIA U3 AECATUYHON CUCTEMBI CUMCIEHUS B P-HUYHYIO.
[lepeBon  koHe4yHOW AecaTUyHOM Apobu B  P-uunyro. JIBomuHas, BOCbMEpHUYHAs U
HIECTHAATEPUYHAs CUCTEMbl CYHCIICHHS, CBSI3b MEXKAY HUMHU. ApH(PMETHUYECKHE OIEpalud B
MO3ULIMOHHBIX CUCTEMaxX CUMcieHUdA. TponuHas ypaBHOBEIICHHAs CUCTEMa cuucieHus. /[BomyHo-
JECSITUYHAs CUCTEMA CUUCIICHUSI.

KomupoBanue TtekctoB. KommpoBka ASCIl. OpnoOalitHeie komupoBku. CraHmapt
UNICODE. Komuposka UTF-8. Onpenenenne napopMannoHHOTo 00bEMa TEKCTOBBIX COOOICHHN.

Koauposanue nzobpaxenuit. OneHka nHGOpMamoHHOTo 00bEMa rpaduIecKuX JaHHBIX TpU
3alaHHbIX pa3pelleHMd U I[IyOMHe KoaupoBaHus 1Bera. L[BeroBele Monenu. BexrtopHoe
kogupoBanue. ®opmatel rpapuyeckux daiinos. TpéxmepHas rpaduka. OpakranpHas rpaduka.

KonupoBanue 3Byka. OreHka HHOOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JTAHHBIX TP 3aJaHHBIX
4acTOTE JUCKPETU3ALUH U Pa3psIAHOCTH KOJUPOBAHUS.

Anre6pa noruku. IloHsiTue BbICKa3biBaHMs. Bpicka3biBaTenbHblE (OPMBI (IIPEAUKATHI).
KBaHTOpHI CyI1€CTBOBaHUS U BCEOOITHOCTH.

Jlormueckue omnepauuu. Tabmuubl UCTUHHOCTH. Jlornueckue BbIpaxkeHus. Jloruueckue
ToXKAecTBa. J[0Ka3aTeNbCTBO JIOTHUECKUX TOXKJIECTB C OMOIIBIO TaOIUI] UCTUHHOCTHU. Jlornyeckue
orepanuy 1 onepaluy HaJl MHOKECTBAMU.

3aKkoHBl aireOphl JIOTMKU. OKBHUBAJICHTHBbIE MpPeoOpa3oBaHUs JIOTMUYECKHX BBIPAKECHUH.
Jlornyeckne ypaBHEHUSI U1 CUCTEMbI YPaBHEHUH.

Jlornueckue (GyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTMYECKUX (YHKUHMHA OT
KOJIMUECTBa apryMeHTOB. [loHbIe cCTeMBbI TIOTHYECKUX (PYHKIIMH.

Kanonnyeckue ¢opmbl Jsorndeckux BbIpaxkeHHH. CoBeplleHHbIE JU3BIOHKTUBHBIE H
KOHBIOHKTHBHBIE HOPMaJIbHBIE (DOPMBI, AITOPUTMBI UX TOCTPOEHUS MO TaOJIMIIE UCTUHHOCTH.

Jlornueckue sneMeHTHI B cocTaBe Kommbrorepa. Tpurrep. Cymmarop. MHoropaspsiiHblii
cymmarop. [TocTpoeHune cxem Ha JIOrHUecKUX 3JIEMEHTaxX 10 3a/JaHHOMY JIOTHYECKOMY BBIPayKEHUIO.
3anuch JOrMYECKOr0 BBIPAXKEHUS 110 JIOTHUECKOH CXEME.

[IpencraBieHue HeNbIX YUCEN B MaMATH KomIbioTepa. OTpaHMYEHHOCTh JUana3zoHa YHcel
IIpY OTpPaHUUYEHUM KOJIMYECTBA pa3psaoB. llepenonHenue paspsaHoil ceTku. be33zHakoBble u
3HAKOBBIC IaHHBIC. 3HAKOBBIM OUT. JIBOMYHBIN JOTIOTHUTEIBHBINA KOJT OTPUIIATEIBHBIX YHCE.

[ToGuToBBIe NOTHUecKue onepanuu. Jlornyeckuii, apupMeTHueckuil 1 HUKIMYECKUI CABHUTH.
[udposanue ¢ nomMonIbI0 TOOGUTOBOM ornepanuu «uckiaovaromee UIIN».

IIpencraBieHne BEIIECTBEHHBIX YMCEN B MAMATH KOMIbIOTEpa. 3Hadalias 4acTh U MOPAJOK
yycna. Jlnana3oH 3HaueHUU BellecTBEHHbIX 4Hcel. [IpoOnembl XpaHeHHs BEIIECTBEHHBIX UYHCEN,
CBS3aHHbIE C OIPAaHMYECHHMEM KOJIMYECTBA Pa3psAI0B. BbINogHEHHE omnepainuil ¢ BELIECTBEHHBIMU
YHCJIaMU, HAKOTIJIEHUE OUINOOK MPH BHIYUCICHUSX.

AJITOPUTMBI H IPOrPaMMHPOBAHHE

OmnpeneneHre BO3MOXHBIX pe3yJbTaTOB pPabOThl MPOCTEHIINX alrOPUTMOB YIpPaBIICHUS
VCIIOJIHUTENIIMUA U BBIYMCIUTENBHBIX allrOpUTMOB. OnpeielieHle HCXOIHBIX JaHHbIX, P KOTOPBIX
AITOPUTM MOXKET J1aTh TpeOyeMblil pe3ynbTar.

Otanbl pelieHusl 3ajad Ha KommbloTepe. MHCTpyMEHTalbHBIE CpPEACTBA: TPAHCIATOP,
OTNAAuUK, npodunupoBmKK. Komnunsus u uuTepnperaius nporpamm. BupryanbHble MalliHbL.



WNHuTterpupoBanHas cpeaa pa3pabOTKH. MeTonasl OTIAaIKu mporpamMm. lcmosbp3oBaHue
TPAacCUPOBOYHBIX Tabmuil. OTiagouHblii BeIBOA. [lomiaroBoe BBIOJHEHHE MPOrpaMMbl. TouykH
octa”oBa. [IpocMOTp 3HaUeHMI1 IEPEMEHHBIX.

S3pik mporpammupoBanust (Python, Java, C++, C#). Tunbl AaHHBIX: LIEIOYUCIICHHBIC,
BEILIECTBEHHbIC, CUMBOJIbHBIC, JIornueckue. Bersinenus. Croxsble ycnoBud. L{uknbsl ¢ ycnoBuem.
[[uknsl 10 mepeMeHHOW. B3auMo3aMeHseMOCTh pa3IMYHBIX BUAOB LMKIOB. VMHBapuaHT LMKIA.
CocraBiieHHEe HUKIIA C UCIIOJIB30BAHUEM 3apaHee ONPENEIEHHOIO NHBAPUAHTA IUKIIA.

JoxymentupoBanue mnporpamm. Kcrnons3oBanue kommeHTapueB. [loaroroBka omnucaHus
IIpOrpamMMbl U UHCTPYKLUHU JUISI IOJIb30BATEIIS.

Anroput™Mbl 00paOOTKM HATypajdbHBIX YMCEJ, 3alHCAHHBIX B IO3UWIMOHHBIX CHCTEMax
CUHCIICHUS: pa30ueHNe 3aucu YUCciIa Ha OTJCNIbHBIC HU(PbI, HAX0XKIEHHUE CYMMBI M TIPOU3BEICHUS
nrdp, HaXOKAEHNUE MAKCUMAIBHOW (MUHUMAJILHOM ) TG PHI.

Haxoaenue Bcex MPOCTBIX YMCEN B 33JaHHOM AuanasoHe. IIpencraBiieHue uucia B BUAE
HabOpa MPOCTHIX COMHOXKHUTENEH. ANTOPUTM OBICTPOTO BO3BE/ICHUS B CTCIICHbD.

O6paboTka naHHBIX, XpaHsmuxcs B (ainax. TexcroBele u nBowyHbIE (aiinbl. DailIoBbIe
nepeMeHHsble ((aiinoBbie ykazaTtenu). Urenue u3z (aiina. 3anuce B Qaii.

Pa3buenue 3amaum Ha mnomzamauu. [loamporpammsl (mpouenypbl U ¢yHKIMH). Pexkypcusi.
PexypcuBHble 00beKTHI ((pakTanbl). PekypcuBHble poneaypsl u gyHkuuu. Vcnonb3oBaHue cTeka
JUIsL OpPraHU3aluu PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHAApTHOW OMOMMOTEKH s3bIKa mporpamMupoBanus. I[logkmroueHue
OMONIMOTEK MOAIPOTPAaMM CTOPOHHHX TPOW3BOAMUTENEH. MOIyIbHBIA NPHHLIUI TTOCTPOCHUS
porpamm.

Uucnennele MeTonpl. TouHOe M mNpuOIMKEHHOE peleHus 3anaud. YucieHHble METO[bl
pelIeHusT ypaBHEHMH: MeToa nepedopa, MeToA MOJOBUHHOrO jeneHus. [lpubnmxénHoe
BBIUMCJIEHHE JUIMH KpUBBbIX. Bbruncienue miomaned Guryp ¢ moMoulbl0 YUCIEHHBIX METOJI0B
(MeToJ MPsAMOYTOJILHUKOB, MeToJ Tpaneuuit). [louck mMakcumyma (MHUHHMYMa) (QYHKIUU OIHOM
NEePEMEHHOI METO10M IOJIOBUHHOTO JIEJIEHUSI.

OO6paboTKka CHUMBOJBHBIX JaHHbIX. BcTpoeHHbIE (YHKIMM S3bIKa MPOTPAMMHUPOBAHUS IS
00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI OOPaOOTKH CUMBOJIBHBIX CTPOK: MOJICYET KOJIUYECTBA
NOSBJICHUI CHUMBOJA B CTPOKE, pa3OHMeHHe CTPOKM Ha CJIOBa MO MPOOETbHBIM CHMBOJIaM, MOMCK
IIOICTPOKH BHYTPH JIaHHOM CTPOKH, 3aMEHA HAWJICHHOM MOACTPOKH Ha JIPYI'yl0 CTPOKy. I'eHepanus
BCEX CJIOB B HEKOTOpPOM  andaBuTe, YJOBIETBOPSIOMIUX 33aJaHHBIM  OIPaHMYECHHSIM.
[IpeoOpazoBanue ynciaa B CHMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBbl M TOCHIEI0BAaTEIBLHOCTH uuceNl. BpluncieHne 000OMIEHHBIX XapaKTepUCTHK
AIIEMEHTOB MacCHMBa WJIM YHCIOBOW IIOCIEI0BATEIbHOCTH (CyMMBbI, MPOU3BEICHMS, CPEIHETO
apu(METHYECKOro, MHUHUMAIBHOTO M MAaKCHUMAJbHOTO JJIEMEHTOB, KOJMYECTBA HIIEMEHTOB,
YIOBIIETBOPSIONINX 33JTAHHOMY YCJIOBHIO). JIMNHEHHBIN MOUCK 3aJaHHOTO 3HAYCHHS B MACCHUBE.

CopTupoBKa OJHOMEPHOTrO MaccuBa. lIpocTele MeTOIbl COPTHUPOBKM (METOX Iy3bIpbKa,
MeTOJT BbIOOpa, copTUpoBKa BcTaBKaMu). COpTHUpOBKA CIMsIHHMEM. bbicTpas cOpTHpoBKa MaccuBa
(anroputm QuickSort). /IBON4HBIH MTOMCK B OTCOPTUPOBAHHOM MAacCHBE.

JIBymepHble MaccuBBbl (MaTpHilbl). AJNTOPUTMBI OOpaOOTKM JBYMEpPHBIX MAacCHBOB:
3al0JIHEHHE JABYMEPHOIO YMCIOBOIO MaccHBa I10 33JaHHBIM IIpaBWJIaM, IIOUCK DJJIEMEHTa B
JBYMEPHOM MAacCHUBE, BBIYHCIEHHE MaKCUMyMa (MUHHMyMa) U CYMMBI 3JIEMEHTOB JBYMEPHOTO
MaccHBa, IEPECTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOT'O MacCHBA.

NHpopManMOHHBIE TEXHOJIOTHH

TexcroBeii mporieccop. PemaktupoBanne u ¢opmartuposanue. IIpoBepka opdorpaduu u
rpamMmatuku. CpeacTBa MOUCKA U aBTO3aMEHBbI B TEKCTOBOM Ipoleccope. Vcnoap30BaHue CTHIIEH.
CTpyKTypHpOBaHHbIE TEKCTOBbIE IOKyMeHTHl. CHocku, ornaeineHue. KostektuBHas paborta c
JOKyMeHTaMu. VIHCTpyMEHTHI peleH3UpOBaHMsl B TEKCTOBBIX Iporeccopax. OOmayHble CEpBUCHI.
HenoBas mnepenucka. Pecdepar. IlpaBuna nuTUpoBaHHs HCTOYHUKOB U Oo(opMIIeHHUs
oubmorpaduaeckux cchlIok. OdopmiIeHHE CHHMCKa JUTEPATyphl. 3HAKOMCTBO C KOMITHIOTEPHOM
BEpCTKOM TekcTa. TexHuueckue cpencrtsa BBoAa TekcTa. CrHenManu3UpOBaHHBIE CPENCTBA
pEAaKTUPOBAHUS MAaTEMAaTUYECKUX TEKCTOB.



Anann3 naHHbIX. OCHOBHBIE 33[aud aHAJIN3a JAHHBIX: IPOTHO3MPOBAHUE, KIaccu(puKaius,
KJIacTepU3alys, aHaJIN3 OTKIOHEeHHUH. [locnenoBaTebHOCTh peleH s 3a/1a4 aHAINU3a JaHHbBIX: cO0p
NEPBUYHBIX JIAaHHBIX, OUYMCTKA M OLIEHKAa KauyecTBa JIaHHBIX, BHIOOP W/MJIM MOCTPOCHUE MOJEIH,
peoOpa3oBaHuE JAHHBIX, BU3yallM3allMsl JAaHHBIX, MHTEpIpeTalnus pe3ynbraroB. [Iporpammubie
CpeICTBa U HUHTEPHET-CEPBUCHI U1 00paOOTKM M MpPEACTABICHMs JaHHbIX. boiblive aHHBIE.
MammnHoe o0y4yeHue. IHTenIeKTyanbHbIi aHalIn3 JaHHBIX.

AHan3 JaHHBIX C TIOMOUIbIO DJIEKTPOHHBIX TaOnuill. BeluMcieHne CyMMBbl, CpeIHEro
apudMeTHuecKkoro, HauOOJbIIEro (HAUMEHBLIET0) 3HAYEHUS  JWamna3oHa.  BrerumcieHnue
K03 uureHTa Koppensauuu ABYX psAfoB JOaHHbIX. IlocTpoeHue cronOuarhiX, JIMHEHYATHIX U
KpyroBeix nuarpamm. Iloctpoenue rpapukoB ¢ynkuuil. IlogOop nmuHuM TpeHna, pelieHue 3aaay
IIPOTHO3UPOBAHUS.

YucneHHoe pelleHre ypaBHEHHH ¢ MOMOIIBI0 1o10opa napaMmerpa. OnTUMHU3anus Kak MOMCK
HAWIYYIIero pemeHus B 3aJaHHbIX ychnoBusax. LlenmeBas ¢ynkums, orpannuenus. JlokanbHble U
rJ100anbHbI MMHUMYMBI 1eneBod (yHkiuu. PemeHue 3agady  ONTUMHU3ALUM C  HOMOIIBIO
AJIEKTPOHHBIX TAOJHII.

11 KJIIACC

Teopernvyeckne 0CHOBbI HHPOPMATHKH

Teopernueckue NOAXOAbl K OLEHKE KOJIMuYecTBa HH(OpManuu. 3aKOH aJJuTUBHOCTU
unpopmanuu. Gopmyna Xaptnu. Madopmanus u sepostHocTs. @opmyna [llenHona.

Anroputmbl cxatus AaHHbIX. Anroput™ RLE. Anroputm Xaddmana. Anroputm LZW.
AJNTOpUTMBI CXKAaTUSl JaHHBIX C MOTEPSMHU. Y MEHbIIEHUE INTyOUHBI KOJUpoBaHus 1BeTa. OCHOBHBIE
uaen anroputmoB cxarus JPEG, MP3.

CkopocTh mepenayd JaHHBIX. 3aBUCHUMOCTb BpPEMEHM Iepefadd OT HH(GOPMAalMOHHOTO
00BbEMa TaHHBIX U XapaKTEPUCTHUK KaHaia cBs3U. [[puunHbl BOSHUKHOBEHUS OIIMOOK IIPH Mepeaaye
naHHbIX. Konpl, mo3Boistomue oOHapyKuMBaThb M MCIPABIATh OLIMOKM, BO3HHMKAIOIIUME IpU
nepenaye AaHHbIX. PaccrosHue Xommunra. KoaupoBanme ¢ mnoBropeHueM OutoB. Kogsl
X5MMMHTA.

Cuctembl. KoMImoHEHTHI cucTeMbl U WX B3aumojeictBue. Cucremusiii 2¢dexT. YpapieHue
Kak nHpopMalMoHHbIH mporecc. OOpaTHas CBsI3b.

Mopnenu u monenupoBanue. Llens monenupoBanus. COOTBETCTBHE MOJEIN MOAEIUPYEMOMY
00BEKTY WJIH MpoLecCy, Liean MoienupoBanus. Gopmanuzaius NpuKIaIHbIX 3a1a4.

[IpencraBieHue pe3yibTaToB MOJEIUPOBAHUS B BUE, YI0OHOM ISl BOCIIPHUSTHS YEIOBEKOM.
I'paduueckoe npeacTaBieHne JaHHBIX (CXEMBI, TAOIULIbI, TPAQUKH).

I'padbl. OcHoBHble moHATHS. Bunel rpados. Onucanue rpadoB ¢ MOMOIIBIO MAaTpPHIL
CMEXHOCTH, BECOBBIX MaTpHUILl, CIUCKOB CMEXHOCTH. PelleHne anropuTMHUYecKux 3ajad,
CBSI3aHHBIX C aHAIM30M rpadoB (NMOCTpPOEHHE ONMTUMAIBHOTO MYTH MEXIy BepmMHaMH Tpada,
ONpEACICHUE KOJMYECTBA  PA3IMYHbIX IyTed MEXAy BEpUIMHAMH  OPHUEHTHPOBAHHOIO
AIUKJINYECKOro rpada).

HepeBbs. bunapnoe nepeso. JlepeBbs moucka. CrnocoObl o6xona aepesa. IlpeacraBnenue
apu(MeTHUYeCKUX BbIpaXEHUH B BHJE JepeBa. J[UCKpeTHbIE HUIpbl ABYX HUIPOKOB C IOJIHOM
uHpopmanueii. [loctpoenue nepesa nepedbopa BapuaHTOB, OMUCAHUE CTPATETHH UIPbI B TAOIUYHOMN
¢dbopMme. BeiurphliiHbie ¥ IPOUTPHIITHBIE TO3UIMU. BBIMTPBILITHBIE CTPATETUH.

CpencTBa UCKYCCTBEHHOIO MHTeUIEKTa. CepBUCHI MAIIMHHOTO MEPEBOJA U PACIIO3HABAHUSA
ycTHOM peun. KornutuBHbIe cepBHCH. MneHTu(uKanus U MOMCK M300pakeHUH, pacro3HaBaHUE
mun.  CamooOydaronyecss CHUCTeMbl. VICKYCCTBEHHBIM MHTEIIEKT B KOMIIBIOTEPHBIX HIPaX.
Mcnonb30BaHue METOM0B UCKYCCTBEHHOI'O MHTEJIEKTa B oOyuaromux cucremax. Mcmonb3oBanue
METOOB HMCKYCCTBEHHOTO HWHTEJUIEKTa B poOoToTexHuke. MHTepHer Bemiei. IlepcriekTuBb
pa3BUTHS KOMIIBIOTEPHBIX HHTEJUIEKTYAJIbHBIX CUCTEM. HelpoHHBIE ceTH.

AJITOPUTMBI H IPOTPAaMMHPOBAHHE

dopmanuzanua MNOHATHS anroputMa. MammHa TelOpUHTra Kak yHUBEpCalibHas MOJEb
BblyKciieHu. Tesuc Yépua—TrropuHra.



OneHKa CIIO)KHOCTH BBIYMCICHHH. Bpemsi paGoThl M 00BEM HCMOIB3YEMON MaMsTH, HUX
3aBUCHUMOCTB OT pa3Mepa UCXOJHBIX JaHHbIX. OlleHKa aCUMITOTHYECKOHN CI0KHOCTU aJITOPUTMOB.
ANTOPUTMBI TOJMHOMMAILHOM clokHOCTH. [lepebopuble anmropuTmsel. [lpuMmepsl pa3iaHUHBIX
ITOPUTMOB PELICHUs OAHOM 3aJ]a4l, KOTOPbIE UMEIOT Pa3INYHYIO CIOXKHOCTb.

[Torick mpOCTHIX 4YHCEN B 3aJaHHOM JMAala30HE C T[OMOINBIO AIrOpUTMa «PEIIETO
Opatochenar.

MHoropa3spsiHbie 1eIble YUCIa, 3a]]a4d JJIMHHON apupMEeTHKY.

CrnoBapu  (accouaTHBHBIE MAacCHUBBL, OTOOpakeHus). Xomi-rabmunsl. IlocTpoenue
an(aBUTHO-YaCTOTHOTO CJIOBApS JIJIs 33JaHHOTO TEKCTa.

Creku. AHanu3 NPaBWIBHOCTH CKOOOYHOrO BbIpa)KeHUs. BpluncieHue apupmMeTHuecKoro
BBIPa)KEHUSI, 3aIIMCAHHOTO B MOCT(UKCHOM hopme.

Ouepenu. Mcnonb30BaHue ouepeu Al BpEMEHHOT'O XpaHEHUS IaHHBIX.

Anroputmbl Ha Tpadax. [locTpoeHHe MHHHMAIBHOTO OCTOBHOTO JlepeBa B3BEIICHHOTO
CBSA3HOIO HEOPHEHTHPOBAHHOTO rpada. KommdecTBO pa3nMuHBIX MyTe MEXIy BepUIMHAMHU
OPUEHTUPOBAHHOTO alMKINYecKoro rpada. Anroputm JleUKCTpsl.

JHepeBbs. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. IBonuHble (OMHApHEIE)
nepeBbst. [locTpoeHue nepeBa Juisl 3aJaHHOTO apU(PMETUUYECKOTO BbIpakeHUs. PexkypcuBHbIE
anropuTMBbI 00X0/1a Aepesa. Vcnonbp3oBaHue cTeka U ouepenu A 00xojia aepena.

JluHamuueckoe NpOrpaMMHUpPOBAaHME KaK METOJ pelIeHHs 3aJad C COXpaHEHHEM
MPOMEXKYTOUHBIX  pe3ydbTaTOB.  3ajaud, pellaeMble C  TOMOINbIO  JUHAMHYECKOTO
POTPAMMHUPOBAHUS: BBIYHCICHUE PEKYPCHUBHBIX (YHKUIWH, IMOACYET KOJIMYECTBA BAPUAHTOB,
3aJa4i ONTHUMH3AIIH.

[TonsiTue 00 OOBEKTHO-OPUEHTUPOBAHHOM HporpaMMupoBaHud. OOBEKTbI U  KIIACCHI.
CpoiictBa 1 MeTo/bl 00beKTOB. OOBEKTHO-OPUEHTHPOBAHHBINM aHanu3. Pa3zpaboTka mporpamMm Ha
OCHOBE 00BEKTHO-OPUEHTHPOBAHHOTO NoaxoAa. MHKancynauus, HacieqoBaHue, moauMophusm.

Cpenpl ObicTpoil pa3paboTku mporpamm. IlpoekTupoBanue wuHTepdeiica moiab30BaTENs.
Hcnonp30BaHne TOTOBBIX YIPABISEMBIX 2JIEMEHTOB JUJIsl IOCTPOEHUs! HHTepdelica.

00630p sA3bIKOB TIporpaMmupoBanus. [loHsTre 0 mapaaurMax MporpaMMUPOBAHHUS.

NHpopManOHHBIE TEXHOJIO0THH

Oranbl KOMIIBIOTEPHO-MAaTEMaTHYECKOTO MOJICIMPOBAHUS: MOCTAHOBKA 3a/laud, pa3paboTka
MOJI€JIM, TECTUPOBAHWE MOJEIH, KOMIBIOTEPHBIM SKCIEPUMEHT, aHallu3  pe3yJIbTaTOB
MOJIETTMPOBaHUS.

Juckperuzanusi 0Opu  MaTEeMAaTUYECKOM MOJEIMPOBAHUU  HEMPEPBHIBHBIX  IPOLIECCOB.
MonenupoBanue ABMkeHUs. MoJienupoBaHie OHOJIOrMYECKUX CUCTeM. MaTeMaTnyeckue MoJIeNu B
HSKOHOMUKE. BbruncauTenbHble SKCIIEPUMEHTBI C MOAEIISIMHU.

O06paboTka pe3ynbTaToB HKCIEpUMEHTa. MeTo1 HAMMEHBIINX KBaapaToB. OIeHKa YUCIIOBBIX
apaMeTpoB MOJIETUPYEMBIX OOBEKTOB U THpoleccoB. BoccTaHOBIeHHE 3aBUCHUMOCTEH 10
pe3yspTaTaM dKCIIEpUMEHTA.

Bepostnoctaeie wmoxpenun. Metonsl Monte-Kapno. HmMuTannmoHHoe MOJEIMpPOBaHUE.
CucreMbl MacCOBOTO 0OCTYKUBaHUS.

Tabnuunble (penslUOHHBIE) 0a3bl AAaHHBIX. Tabiuia — MpeacTaBiIeHHE CBEIECHUNH 00
OoTHOTUIHBIX oObekTax. Ilome, 3ammch. Kirou Ttabmunpl. Pabota ¢ roroBoil 6a30if JaHHBIX.
3anonHenue Oa3bl JaHHBIX. [lonck, copTupoBKa W (QUIbTpalMs AAHHBIX. 3alpochkl Ha BBIOOPKY
JaHHBIX. 3aIpOCHl ¢ TapaMeTpaMy. Beraucisemsie 1oJis B 3al1pocax.

MHuororabnuunapie 0a3bl JaHHBIX. THWIBI CBA3€d Mexay TaOmumamu. BHemHwmit Kirod.
[{emocTHOCTH 6a3bl JAaHHBIX. 3aMPOCHl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX.

Nurepuer-npunoxenus. [lonarue o cepBepHOM M KIMEHTCKOM 4YacTsAx cairta. TexHosorus
«KIIUEHT — cepBep», e€ JocTonmHCTBa U HemocTtaTku. OcHOBHI si3bika HTML u kackamHbIX Tabmuil
cruneit (CSS). Crienapun Ha s3b1ke JavaScript. @opMbl Ha BeO-CTpaHHIIE.

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

BBon m300pakeHMI C HCIOJIB30BAHMEM PA3IMYHBIX MHUQPPOBBIX YCTPOUCTB (IU(POBBIX
¢doroanmapaToB U MHUKPOCKOIOB, BHIECOKaMep, CKaHEPOB U JPYrHX YyCTpoHCTB). I'paduueckwuii
penaktop. Paspemenne. Kaapuposanue. Mcnpasnenue nepcnektuBbl. ['uctorpamma. Koppeknus



ypOBHEH, Koppekuus 1Berta. (OOeciBeuyrMBaHHWE IBETHBIX H300pakeHuit. Perymb. PabGorta c
oOmactsimMu. OUIBTPEI.

MHuorocioiitapie  n300paxkeHus. TekcToBeie ciou. Macka cnos. Kanamel. CoxpaneHue
BbIIeTIeHHOW — oOmactu. [logroroBka  wiumrocTpanuid  aias  BeO-caliToB.  AHUMHpPOBaHHBIC
N300paKeHHUS.

Bekropnas rpaduka. I[lpumutuBel. M3MeHeHHe mOpsIKa SJIEMEHTOB. BbIpaBHHBaHHE,
pacupenenenue. ['pynnupoBka. Kpusbsie. ®opmaTbl BEKTOPHBIX PHCYHKOB. lcmnonb3oBaHue
KOHTYpOB. BekTopu3zanus pacTpoBbIX H300paKeHUM.

[IpyHUMIIBI TOCTPOEHUS M PEAAKTUPOBAHUS TPEXMEPHBIX Mozenei. CeTOouHble MOJENu.
Martepuanbl. MoaenupoBaHue HCTOYHUKOB ocBemieHus. Kamepbl. AnnutuBHble TexHonoruu (3D-
npuHTepsl). [loHATHE O BUPTYanbHON PEAIbHOCTU U IONIOJHEHHON PEAIbHOCTH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHISI HPOI'PAMMBI IO HMHPOPMATUKE
(YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUS

JIMYHOCTHBIE PE3YJIBTATBI

JIMuyHOCTHBIE ~ pE3yAbTATBHl  OTPAXKAIOT TOTOBHOCTH M CIOCOOHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBAaThbCA CHOPMHUPOBAHHONW BHYTPEHHEH MO3UIMEN JMYHOCTH, CUCTEMOM LIEHHOCTHBIX
OpUEHTAINI, TMO3UTUBHBIX BHYTPEHHUX YOCKICHHWH, COOTBETCTBYIOIIMX TPAaIUIIUOHHBIM
[EHHOCTSAM POCCHUHCKOrOo OOIIECTBA, PACIIMPEHHE XU3HEHHOTO OIbITa W OIbITa JEATEIbHOCTH B
nporiecce pearn3aluy CpeacTBaMy y4eOHOro MpeaMeTa OCHOBHBIX HANpaBJICHHH BOCTIUTATEIbHON
JESITEIbHOCTH.

B pesynpraTe wm3ydeHus WH(OPMATHKH Ha YpPOBHE CpeAaHEro oOmero ooOpa3oBaHUs Y
oOyuarorierocst OynyT c(hopMUpPOBaHbI CIEYIOIINE TNYHOCTHBIE PE3YIIbTAThI:

1) rpa:x1aHCcKOro BOCIIMTAHUSA:

OCO3HAHHE CBOMX KOHCTUTYLIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBaX€HHE 3aKOHA W
NPaBOTOPSIIKA,  COOJIOJCHWE OCHOBOMNOJAraloMIMX HOPM  HMH(POPMAIMOHHOTO TMpaBa U
UH(POPMALIMOHHOM 6€30MacHOCTH;

TOTOBHOCTh IMPOTHBOCTOSATH HWJICOJIOTHM OKCTPEMH3Ma, HAlMOHAIM3Ma, KceHodoouwu,
TUCKPUMHUHAIIMM 10 COLIMATbHBIM, PEIUTHO3HBIM, pPAaCOBBIM, HAlMOHAIBHBIM TIPU3HAKAM B
BUPTYaJIbHOM TIPOCTPAHCTRBE;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

[IEHHOCTHOE OTHOIIEHHE K HMCTOPUYECKOMY HACJIEIUI0, TOCTIKEeHUsM Poccum B Hayke,
HCKYCCTBE, TEXHOJIOTHSIX, IOHUMaHKE 3HaYeHHs] HH(OOPMATUKH KaK HAyKH B )KM3HU COBPEMEHHOTO
00111eCTBa;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEACHNUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYAICH Ha
MOpaJTbHO-HPABCTBCHHBIE HOPMBI ¥ IICHHOCTH, B TOM YHUCJIE B ceTH MHTEpHET;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAs OCTETUKY HAyYHOTO M TEXHUYECKOTO
TBOPUYECTBA;

CHOCOOHOCTh BOCIIPHHHMATh PA3JIMYHbIC BHJBI MCKYCCTBAa, B TOM YHCIE OCHOBAaHHOTO Ha
MCTIOJIb30BaHUY MH(POPMAITNOHHBIX TEXHOJIOTHIA;

5) puzuveckoro BOCIMTAHUSA:

c(OpMHPOBAHHOCTH 3/JOPOBOTO U OE€30MAaCHOT0 00pasa )KU3HHU, OTBETCTBEHHOT'O OTHOILICHHS K
CBOEMY 3JI0OPOBBIO, B TOM 4YHCIE 3a CU€T COOMIOJeHUs TpeOOBaHMM OE30MacHOM SKCIUTyaTaIluu
cpeacTB MHGOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTh K aKTUBHOU JIEATEIHHOCTH TEXHOJOTHYECKOW M COLMAThHON HAMPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IJIAHUPOBATH U CAMOCTOSITENILHO BBIIOIHSTH TaKylO AESITEIbHOCTD;

uHTEepec K cdepam mnpodeccHOoHANbHON eSTeNbHOCTH, CBS3aHHBIM C HH(OPMATHKOMH,
MPOrpaMMUPOBAHUEM M HHGOPMAIMOHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKEHHSIX



HayKH WH()OPMATHKH U HAyYHO-TEXHUYECKOIO TPOorpecca, YMEHHUE COBEPIATh OCO3HAHHBIA BHIOOD
Oynyieit mpodeccun U peaTu30BbIBaTh COOCTBECHHBIC )KU3HEHHBIE TIIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpPa30BaHHMIO M CaMOOOpa30BaHHIO Ha MPOTSIKCHHH BCEH
KU3HU;

7) IKOJI0OrM4€eCKOro BOCIIMTAHMS:

OCO3HaHHE TI00ATBHOTO XapaKTepa SKOJOTHYECKHX MPOOJIEM U IyTeH UX PEHICHUs, B TOM
quclie ¢ Y4ETOM BO3MOXKHOCTEH HH(DOPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHIA,

8) IeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH, JOCTHIKCHHSM HAayYHO-TEXHHYCCKOTO Iporpecca M OOIIESCTBEHHOW IPAKTHUKH, 3a CUYET
NMOHWMAHUS  pOJIM  WH(OPMALNMOHHBIX  PEeCypcoB,  HH(POPMAIIMOHHBIX  MPOILECCOB U
WH(OPMAIMOHHBIX TEXHOJOTUH B YCIOBHSX HH(PPOBOH TpaHChOpMAlMd MHOTHX cep >KH3HU
COBPEMEHHOT'0 00IIIeCTBa;

OCO3HAHHME IICHHOCTU HAYYHOH JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH MPOEKTHYIO H
HCCJICIOBATEILCKYIO ICSITEIbHOCTh MHINBUAYAIBHO U B TPYIITIE.

B mporiecce 1OCTHKEHUS TMYHOCTHBIX PE3yJIbTATOB OCBOCHUS IIPOTPaMMBbI 110 HH(POPMATHUKE
y  Oo0ydarommxcs  COBEPIICHCTBYETCS  OMOIMOHANBHBIA  HMHTEIUICKT,  IPEIIOJIAraroIInii
c(hOpPMHUPOBAHHOCTH:

CaMOpPETYJIMPOBAHUS, BKIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH
3a CBOE€ MOBEJCHHUE, CIIOCOOHOCTh QJalTUPOBATHCS K SMOIMOHAIBHBIM M3MEHEHHSM U IPOSBIIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;;

BHYTPCHHEH MOTHBAIIMM, BKJIOYAIONICH CTPEMIICHHE K JOCTH)KCHHUIO IIEM M YCIEeXY,
ONITHMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh, MICXOJIS U3 CBOMX BO3MOKHOCTEH;

OMMATHH, BKIIOYAIONIEH CMOCOOHOCTh TMOHUMATh SMOIMOHATBHOE COCTOSHHE JIPYTHX,
VUUTHIBATh €r0 TMPH OCYIIECTBICHUA KOMMYHHUKAIIMH, CIOCOOHOCTh K COYYBCTBHIO U
COTIEePEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKIFOUYAIONINX CIOCOOHOCTh BBICTPAMBATH OTHONICHHS C JAPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3pemiaTh KOHPIUKTHL.

METAIIPEAMETHBIE PE3YJIbTATbBI
B pesynpraTe wn3ydeHuss MH(OPMATUKM Ha YPOBHE CpeaHEro oobmero oOpa3oBaHMs Yy
oOyuyaromierocss OyayT cGhOpMHpPOBAHBI METANPEIMETHbIE pe3yNbTaThl, OTPaXXEHHbIE B
YHUBCPCAIbHBIX y‘-Ie6HI)IX HeﬁCTBHﬂX, a4 MMCHHO — IIO3HABATCJIbHBLIC YHUBCPCAJIBHBIC y‘~I€6HBI€
JeicTBUS, KOMMYHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIEe NEHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIE
y'-Ie6HI)Ie HeﬁCTBHﬂ, COBMECTHasA ACATCIBHOCTD.

ITo3naBaTebHbIE YHMBepPcaJbHbIE YUeOHblIe AelicTBUS

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOSITEIbHO (HOPMYJTUPOBaTh W aKTyaIM3UpPOBaTh MPoOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

YCTaHABJIMBATb CyHIGCTBeHHI)II‘/II IIpHU3HaK WM OCHOBAHUA JIs1 CPABHCHUAA, KJ'IaCCI/I(i)I/IKaHI/II/I n
00001IeHHS;

OTIPENIETISATh e JACSITEIIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUHU UX TIOCTHKECHUS;

BBISIBJIATh 3aKOHOMEPHOCTU U TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSIX;

pa3pabaThIBaTh TUIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIONTUXCSI MAaTePUATTbHBIX U
HEMaTepUaAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JCSATEIHHOCTH, OIICHMBATh COOTBETCTBHE PE3YIHTATOB IIENSIM,
OLICHUBATb PUCKU HOCHCI[CTBPIFI JACATCIIbHOCTH,

KOOPJIMHUPOBATh M BBINOJHATE PabOTy B YCIOBUAX pPEATbHOTO, BUPTYAJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pPa3BUBATh KPEaTUBHOE MBIIINICHUE MTPH PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HccCIeI0BaATEIbCKHE TeCTBHS:



BJIAJICTh HABBIKAMU Y4YE€OHO-MCCIIENIOBATEIbCKOW M TPOCKTHOH IESTETHbHOCTH, HABBIKAMH
paspenieHuss mpoodieM, CocOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITOMCKY METOIOB
pelIeHHs TPAKTHYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHbIX METOOB TIO3HAHUS;

OCYHWICCTBJIATL PA3JIMYHBIC BUIAbI ACATCIBHOCTH IO IIOJYUCHHUIO HOBOI'O 3HAHUSA, Cro
UHTEPIPETAINH, IPEOOPA30OBAHHUIO U TPUMEHEHHIO B PA3JINYHBIX YUYEOHBIX CHUTYAIlUsAX, B TOM YHCJIIC
IIPU CO3JaHUM YYE€OHBIX U COLMANIbHBIX IPOEKTOB;

(GbopMHpOBAaTh HAyYHBIH TUI MBIIUICHUS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIFOUEBBIMU
HNOHATUAMHU U MCTOJaMHU,

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaTEILHOW JEATEIBHOCTH H
KU3HCHHBIX CHTYallUsX;

BBIABJIATH HPUYIUHHO-CICACTBCHHBIC CBA3U U aKTYAJIM3UPOBATH 3a/la4y, BBIABUI'ATb THIIOTC3Y
e€ pelIeHus, HaXOJUTh apryMEHTHI JIJIS JIOKa3aTelIbCTBA CBOMX YTBEPIKIICHHM, 3a]1aBaTh MapaMeTphI
U KPUTEPUU PEIICHUS,

aQHAJIM3UPOBATh TOJYYCHHBIC B XOJIC PEUICHUS 33Jaud Pe3y/IbTaThl, KPUTHYCCKH OLICHUBATH
X JOCTOBCPHOCTD, ITPOrHO3UPOBATE USMCHCHUC B HOBLIX YCJIOBUAX;

JIaBaTh OIICHKY HOBBIM CHTYAIlUsSIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIISITh IEJICHAPABICHHBIA TOMCK MEPeHOca CPEACTB M CHOCOOOB JCWCTBUS B
PO ECCUOHATILHYIO CPEY;

YMETh  TEPEHOCHUTh 3HAHWS B  TIO3HABATCIBHYID W  MPAKTUYECKYyI0  00OJacTw
KHU3HEICATCILHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJ[BUTaTh HOBBIC HWJCH, TpearaTh OPUTMHAIBHBIC IOAXOJIbI M PEIICHHUS, CTaBUThb
POOJIEMBI U 3aJ1a4H, JOITYCKAIONINE aTbTePHATUBHEIC PEIICHUS.

3) padora ¢ nngopmanmeii:

BJIAJACTH HaBbIKaMH MOJIYYCHHA I/IH(bOpMaIII/II/I nu3 NCTOYHHNKOB Pa3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYIIECTBIATH MOUCK, aHANIU3, CUCTEMATH3aIMI0 M UHTEPIIpeTalni0 HHPOpMaIuu
Pa3IUYHBIX BUJIOB U (POPM NpEACTaBICHUS;

CO3/aBaTh TEKCTHl B pa3lIUYHBIX (hopMarax ¢ yuy€TOM Ha3zHA4YeHUS MHPOPMAIMH U IEIEeBON
ayJIUTOpPUH, BBIOMpPAs ONTUMAIIbHYIO (OpPMY MpEICTAaBICHUS U BU3yaIu3alluu;

OIICHUBATh JOCTOBEPHOCTh, JIETUTUMHOCTh HH(OpMAIMH, €€ COOTBETCTBUE MPABOBBIM U
MOPaTbHO-ITHYESCKUM HOPMaM;

UCIIONIb30BATh CPeACTBAa MH(GOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPIraHMU3ALlMOHHBIX 33Ja4 C CcOOJII0JeHHUeM TpeOoBaHUI
OPrOHOMUKH, TEXHUKU O€30MacHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPAaBOBBIX M ITHUECKUX
HOPM, HOPM HH(POPMAITMOHHON O€30TTaCHOCTH;

BIQJICTh HABBIKAMU pPACMO3HABaHWA W  3alUThl  WHpopmanuu, WHOOPMAUOHHON
0€30MacHOCTH JINYHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBUSA

1) oOmenue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX cepax KU3HU;

pacrio3HaBaTh HeBepOaJbHBIE CpPeJICTBA OOIIECHNUs, TOHUMATh 3HAYCHHE COI[MAIbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CUTYallui U CMATYaTh KOH(INKTHL;

BJIAJICTh PA3IMYHBIMHU CHOcOOaMH OOILIEHHS M B3aMMOJAEHCTBHS, apryMEHTHPOBAHHO BECTH
JTUAJIOT, YMETh CMAT4aTh KOHGIMKTHBIE CUTYaIUH;

pa3BEPHYTO U JJOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM S3BIKOBBIX CPENICTB.

2) coBMeCTHAsl IeITeIbHOCTD:

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ UHUBHIYyaIbHON paboThI;

BbIOMpPATh TEMAaTHKY U METOJbl COBMECTHBIX JEHCTBMH C y4€TOM OOIIMX HHTEPECOB H
BO3MO>KHOCTEM Ka)KJIOT0 UlI€Ha KOJUIEKTHBA,

IIPUHUMATD LIEJIU COBMECTHON JIEATEIBHOCTH, OPTaHU30BbIBATh U KOOPINHUPOBATH ACHCTBHSA
[0 UX JOCTHKEHHIO: COCTAaBJIATh IUIAH JEUCTBUM, pACIpPENeNATh pPOJIU C YYETOM MHEHUU
YY9aCTHHKOB, 00CYXIaTh pe3yIbTaThl COBMECTHON PabOTHI;



OLICHMBATh Ka4€CTBO CBOETO BKJIa/a U KaXJI0r0 y4aCTHHKA KOMaH/bl B OOIIUN pe3ynbTar 1o
pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTh HOBBIE IPOEKTHI, OLICHUBATh MJIEM C MO3UIUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MIO3UTUBHOE CTPATETNYECKOE MOBEICHUE B PA3JIMUHBIX CUTYalUsX, IPOSBISATh
TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe eiicTBUS

1) camoopranu3anus:

CaMOCTOSITENIbHO OCYIIECTBIIATh TO3HABATEIBHYIO JESATENbHOCTb, BBISIBIATH MPOOIEMBI,
CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a7]aull B 00pa30BaTEIbHON NESATEIBHOCTH M KU3HEHHBIX
CUTYaIUsX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH PEHICHUS MPOOJeMbl C y4ETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTECHU;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuupsITh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MIPEANOYTECHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €10, OpaTh OTBETCTBEHHOCTDH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TIPOSBICHHUIO IIMPOKOW IPYIUIMH B PAa3HBIX 001aCTsIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYallusiM, BHOCUTb KOPPEKTUBHI B JIEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIAJICTh HAaBbIKAMM MMO3HABATEIbHOH pedieKCHH KaK OCO3HAaHUs COBEpILIAeMbIX ACHCTBUI U
MBICITUTENIBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAaHUH, HCIOJIB30BaTh NMPUEMBI pedeKkcrun s
OLIEHKH CHTYyalllH, BBIOOPA BEPHOTO pEIIeHMS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELLIEHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI M apIYMEHTBI JPYTUX MPU aHAJIN3€E PE3YJIBTATOB JEATEIBHOCTH.

3) npuHATHA ce0s M APYrux:

NpUHUMATh ce0sl, TOHMUMasl CBOU HEIOCTATKU U IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIN3€E PE3YNIbTATOB AEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OIIUOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYrOro YeJoBeKa.

NPEAMETHBIE PE3YJIbTATbBI

B mpomecce wusyuenus Kkypca HHGOpMATHKH yrioyOonéHHoOro ypoBHS 6 10 Knacce
00yJaromuMucs OyyT JOCTHTHYTHI CIICAYIOIIHE TPEIMETHBIC PE3YIIbTaTHI:

BJIaJICHUE MIPEJCTABICHUSAMHU O POJIH MH(GOPMAIIUU U CBSI3aHHBIX C HEH MPOIIECCOB B MIPHUPO/IE,
TEXHUKE M OOIeCTBE, MOHATHIMH «HHPOPMAIHI», «MHPOPMAIMOHHBIN TPOIECC», «CHCTEMaY,
«KOMIIOHEHTBl CUCTEMBI», «CHUCTEMHBIH J(PQeKT», «MH(OpPMAIMOHHAs CHUCTEMay», «CHCTeMa
YIIPaBICHUS;

BJIaJICHHE METOAaMHU NOMCKa MHPOpMAaLUH B ceTH MHTepHEeT, yMEHUEe KPUTHUECKU OLIEHUBATh
UH(POPMAIINIO, TIOTYIYEeHHYIO U3 cetn HTepHeT;

YMEHHUE XapaKTepu30BaTh OOJBIIME JaHHBbIC, MPUBOAUTH TNPUMEPHl HCTOUYHUKOB HX
MOJYYCHUsT W HANpAaBJICHUS WCIOJIb30BAHUS, YMEHHE KIACCH(PHUIIMPOBATh OCHOBHBIC 3a1a4M
aHanmu3a JaHHBIX (MPOTHO3MPOBaHHE, KIACCU(UKAIMS, KIacTepU3alus, aHalU3 OTKIOHEHHA),
NOHMMAaTh TOCJICAOBATEIFHOCTh PEIICHHUS 3a/ad aHalu3a JaHHBIX: cOOp TMEpPBUYHBIX IAaHHBIX,
OYHCTKA U OIICHKA KaueCcTBa JaHHbIX, BEIOOP M/MIIM MOCTPOCHHUE MOJIENHU, TIpeoOpa3oBaHie JaHHbIX,
BU3yaIN3alUsl JaHHBIX, HHTEPIIPETAlns pe3yIbTaToB;

[IOHMMaHHE OCHOBHBIX TPHHLMIIOB YCTPOWCTBA M (PYHKUMOHHUPOBAHHUS COBPEMEHHBIX
CTaIMOHAPHBIX 1 MOOMIILHBIX KOMIBIOTEPOB, TCHJCHIINH PA3BUTHSI KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJCHHE HaBbIKaMH pabOThl C OMNEpPAllMOHHBIMH CHCTEMAaMH, OCHOBHBIMH BHJAMH
IPOTPaMMHOTO 0OECIICUeHHS ISl pEIICHNs] YIeOHBIX 3a/1a4 10 BHIOPAHHOH CIICIIHATN3AIIHT;



HaJIMYME MPEJCTABICHUNH O KOMIIBIOTEPHBIX CETAX M UX POJU B COBPEMEHHOM MHDE, O
0a30BbIX NPUHIUIAX OpraHU3alud ¥ (QYHKIHMOHUPOBAHUS KOMITBIOTEPHBIX ceTed, 00 oOmmx
HNPUHIUNAX pa3pabOTKU U PYHKIMOHUPOBAHUS HHTEPHET-TIPHIIOKEHUIH;

NOHMMaHue Yyrpo3 HH(OpMAIMOHHONW 0€30IacHOCTH, MCIIOIB30BAHHE METOJOB U CPEACTB
IPOTUBOACHUCTBUS 3THUM yrpo3am, coOmojeHue Mep 0e30IacHOCTH, MpeloTBPAIlAIOLINX
HE3aKOHHOE PACIPOCTPAHCHHE TEPCOHATBHBIX JTaHHBIX, COOJIOJICHHE TPEOOBAaHUN TEXHHUKHU
0€30I1aCHOCTH U TUTHEHbI NPpU paboTe ¢ KOMIbBIOTEPAMU M APYTUMH KOMIIOHEHTaMHU LU(POBOTO
OKpY’KEHHsI, TOHUMaHUE TPABOBBIX OCHOB HMCITOJIb30BaHUS KOMIIBIOTEPHBIX POTrpaMM, 0a3 JaHHBIX
U paboTsl B ceTy MHTEpHET;

IIOHUMaHHE OCHOBHBIX MPUHIMIIOB AUCKPETU3ALMH PA3IMYHBIX BUA0B HHPOPMALMU, YMEHHE
onpeneniaTb WHPOPMALMOHHBIA OOBEM TEKCTOBBIX, TpapHUUECKUX U 3BYKOBBIX MJAHHBIX IIPH
3aJJaHHBIX [apaMeTpax JUCKPETU3allM, YMEHUE OIpelesATh CPEJHIO CKOpPOCTh Mepenayu
JAHHBIX, OIICHWBATh M3MEHEHHE BPEMEHU IepeNadd NMpH W3MEHEHHH HMH()OPMAIMOHHOTO 00bEMa
JTAHHBIX M XapaKTEePUCTHK KaHajla CBA3H;

YMEHHE HCIOJb30BaTh IPU pEIICHUH 3aJad CBOWCTBA MO3MIIMOHHOM 3aluCH YHCed,
QITOPUTMA [IOCTPOEHUS 3allUCH 4YHUCJa B MO3MIMOHHON CHUCTEME CYHMCICHMS C 3aJlaHHbIM
OCHOBAHHMEM W IMOCTPOEHHSI YHCIIA 10 CTPOKE, COACPIKAIIeH 3alrch ITOrO YHCIa B MO3UIIMOHHOM
CHCTEME CUHUCIIEHUs C 3a/laHHbIM OCHOBAHHEM, YMEHME BBINOIHATh apu(METHUECKUE ONepaliy B
MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS;

YMEHHUE BBINOJIHATH IPE0OpPa30BaHUs JTOTMYECKUX BBIPAKEHUM, UCIIONIb3Ysl 3aKOHBI aJIreOpbl
JOTHKH, YMEHHE CTPOUTH JIOTUYECKOE BBIPAKCHHWE B JW3BIOHKTUBHOW W KOHBIOHKTUBHOMN
HOpMaJIbHBIX (opMax MO 3aJaHHOM TabJMIle MCTUHHOCTH, HCCIEN0BaTh 00JIACTb UCTUHHOCTH
BBICKA3bIBAaHUS, COJICPKAIIETO IEPEMEHHBIE, peIIaTh HECIOXKHBIE JIOTUYECKHE YpaBHEHHS W
CHCTEMBI ypaBHEHUI;

MOHMMaHKEe 0a30BBIX AITOPUTMOB 00PAOOTKM YMCIOBOW U TEKCTOBOM MH(pOpManuu (3amuch
yucel B TO3MLMOHHOM CHCTEME CYMCICHMs, HaXOXKIACHHE BCEX IPOCTBIX 4YHCET B 3aJaHHOM
narasoHe, o0paboTKa MHOTOPA3PSAHBIX LENBIX YUCEN, aHaJN3 CHMBOJBHBIX CTPOK H JIPYTHX),
QITOPUTMOB MOMCKA U COPTUPOBKHU, YMEHHUE ONPEAEIATh CIOKHOCTh M3y4aeMbIX B Kypce 0a30BBIX
QITOPUTMOB (CYMMHPOBAHHE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCHBa, TIEPEOOPHBIC allTOPUTMBHI,
JIBOMYHBIN TMOKMCK) M MPUBOAMTH NPUMEPHl HECKOJBKUX aJrOPUTMOB PA3HOM CIOXKHOCTH IS
pELIeHHS OJTHOW 3a]1a4u;

BJIAJICHHE YHHBEPCAIBHBIM SI3BIKOM IMPOTPaMMHUpPOBaHMs BbicOkoro yposHs (Python, Java,
C++, C#), mpencraBieHUsIMH O 0a30BBIX THUNAX JAHHBIX W CTPYKTYpax IaHHBIX, yMEHHE
UCMOJIb30BaTh  OCHOBHBIE  YIPABJSAIOIIME KOHCTPYKIMHM, YMEHHE OCYILECTBIISATh  aHAIN3
NPEUIOKEHHOW TPOTPaMMBL:  ONPEACTATh Pe3yJabTaThl pabOTBl MPOTPAMMBI TIPH  33JaHHBIX
UCXOJIHBIX JTAHHBIX, OMPEAEIATh, IPH KAKUX WCXOAHBIX JTAHHBIX BO3MOXHO IMOJyYEHHE YKa3aHHBIX
pe3yJbTaToB, BBIABIATH IaHHBIE, KOTOPBIE MOTYT INPHBECTH K OIMMOKE B paboOTe MPOrpamMMBbl,
(dopMynHpOBaThH MPEATIOKEHHS MO YAYUIIEHUIO TPOrPaMMHOI0 KOJ1a;

YMEHHE CO37aBaTh CTPYKTYpPHUPOBaHHBIE TEKCTOBBIE ITOKYMEHTHI M JE€MOHCTpAIlHOHHBIE
MaTepHalbl C UCIOIb30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEJCTB U OOJAUHBIX
CEPBHCOB;

YMEHHUE HCII0JIb30BaTh JJIEKTPOHHBIE TaOMMIbI Ul aHaATU3a, NPEACTaBICHUsS U 00pabOTKU
JMAHHBIX (BKIIOYAs BBIYMACICHWE CYMMBI, CpETHEr0 apu(pMEeTHYecKoro, HauOONBIIET0 U
HaMMEHBIIET0 3HAYCHUH, pellleHHe ypaBHEHHi, BHIOOp ONTUMAIBLHOTO PEUIeHHUs, MOJA00p JIMHUHU
TPEH/a, pelIeHNe 3a1a4 MPOTHO3UPOBAHUS).

B mpomecce wu3yuyenus Kkypca HHGOpMATHKU yriayOonéHHoro ypoBHs 6 I1 knacce
oOyuaromuMucs OyayT JOCTUTHYTHI CIIEAYIOIINE IPEAMETHBIE PE3yJIbTaThI:

YMEHUE CTPOUTH HEPAaBHOMEPHBIE KOJbI, JOIYCKAIOIIUE OJHO3HAYHOE JEKOAMPOBAHUE
cooOmeHuit (MpedUKCHBIC KOJBI), HCIOJIB30BATh MPOCTEHINNE KOJbI, KOTOPBHIC IO3BOJISIOT
OoOHapy>KUBaThb M MCIPABIATH OUIMOKM MpPU Iepefaye AAHHBIX, CTPOUTH KOJ, 00eCIeUMBaIOLINMA
HalMEHBUIYI0 BO3MOXHYIO CPEAHIOI JUIMHY COOOILEHHS NpH M3BECTHOM 4YacTOTe€ CHMBOJIOB,
HOSICHATH NPUHLUIIBI PA0OTHI MPOCTHIX AJITOPUTMOB CXKATHUS JAHHBIX;



YMEHHE peliaTh aJTOPHUTMHYSCKUE 3aJadd, CBS3aHHbIC C aHamu3oM TpadoB (3amadu
MOCTPOCHHUS ONTHUMAIILHOTO MYyTH MEXIY BepIInHAMU Tpada, onpeaeNeHUus] KOTHUSCTBA PA3INIHBIX
nyTed MEXIy BEpIIMHAMH OPHEHTHPOBAHHOIO AlMKIMYECKOro rpada), YMEHHE HCIOJIb30BaTh
JIEPEBbsI TIPY aHAIHM3E U TIOCTPOSHUU KOJOB U JUIS MPEACTABICHUS apu(PMETHICCKUX BBIPAKCHUH,
IPH PEIICHHHM 3aJa4 IIOMCKAa M COPTHPOBKH, YMEHHE CTPOUThH JCPEBO HUIPHI IO 33JaHHOMY
AITOPUTMY, pa3padaThIBaTh U 00OCHOBBIBATH BBIUTPHINIHYIO CTPATETHIO HTPHI;

YMEHHE pa3padaThiBaTh W PEaIi30BBIBATH B BHJC MPOrpaMM 0a30BbIC aITOPUTMBI, YMCHHE
UCIIOJIb30BaTh B MPOrpaMMax JaHHBIC Pa3IMYHBIX THUIOB ¢ YYETOM OTpaHWYCHHIA Ha JHAMAa30H UX
BO3MOXKHBIX 3HAYCHHWH, MPUMEHSATh NMPH PEIICHUH 3aJ1ad CTPYKTYPhI JaHHBIX (CIIMCKH, CIOBapH,
CTCKH, OYEPE]IH, ACPEBbs ), UCIIOJIB30BaTh 0A30BbIC ONEPALUH CO CTPYKTYpaMH JaHHBIX, IPUMEHATh
CTaH/JapPTHBIC U COOCTBEHHBIE MOJIMPOTPAMMEI JJii 00paOOTKH YHCIOBBIX JAHHBIX M CHMBOJBHBIX
CTPOK, HCIIOJIb30BaTh IPH pa3pabOTKe MporpamMm OHOJIMOTEKH IOAMNpPOTrpamMM, 3HATh
(GyHKIIMOHATBHBIE BO3MOXKHOCTH HWHCTPYMEHTAIBHBIX CPEACTB Cpelbl pa3paboTKu, yMEHHE
UCIIOJIB30BaTh  CPEACTBAa  OTJIQJKH MpOrpaMM B cpelle  IpOrpaMMHUPOBAHHS, YMCHHUE
JIOKyMEHTHUPOBATH TPOTPAMMBI;

YMEHHUE CO3/1aBaTh BeO-CTPAHUIIBL;

BJIQJICHUE OCHOBHBIMH CBEJICHHUSMH O 0a3aX NaHHBIX, UX CTPYKTYpE, CPEICTBAX CO3MAHUS U
paboThl ¢ HUMH, YMEHHE HCIONb30BaTh TaOMUYHBIE (PESIMOHHBIE) 0a3bl NaHHBIX (COCTaBIATH
3ampockl B 0a3ax JaHHBIX, BBIOJHITH COPTHPOBKY M TIOMCK 3amvcedl B 0a3e MaHHBIX, HAMOJIHATH
pa3paboTaHHyr0 0a3y JaHHBIX) U CIIPABOYHBIC CUCTEMBI;

YMEHHE HCIIOJIb30BaTh KOMITBIOTEPHO-MAaTEMAaTHUECKUE MOJICIH JUIsl aHaanu3a OOBEKTOB H
poIIecCOB: (HOPMYIHPOBATH IIEITh MOJICITUPOBAHUS, BBIIOJIHATH aHAIU3 PE3YIbTATOB, TOJTYYCHHBIX
B XOJC MOJICIMPOBAHUS, OIICHHBATh COOTBETCTBHE MOJCIM MOJCIUPYEMOMY OOBEKTY WU
MPOLIECCY, MPECTABMISTh PE3YIbTAaThl MOJACTUPOBAHHUS B HATIISTHOM BU/IE;

YMEHHE OpPraHU30BBIBaTh JIMYHOEC HWH(OPMAIMOHHOE MPOCTPAHCTBO C HCIIOJIB30BAHHEM
pa3IMYHBIX CPENCTB HU(PPOBBIX TEXHOJOTHM, MOHUMaHHE BO3MOXKHOCTEH HU(POBBIX CEPBHUCOB
TOCYIapCTBEHHBIX YCIIYT, MU(POBBIX 00Pa30BaATEIHHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPUHIHUIIOB padOThI, BOZBMOKHOCTEH M OTpaHHUYEHUS MPUMEHEHUs
TEXHOJIOTH MCKYCCTBEHHOTO WHTEIICKTA B PA3IMYHBIX OOJIACTSAX, HAJIMYUE MPEICTABICHHHA O
Kpyre pemaeMblX 3aJad MAIIMHHOTO O0O0y4eHHs (pacrmo3HaBaHHs, KilaccUpUKAUM U
MIPOTHO3MPOBAHUS ) HATMYHUE MPEACTABIICHUH 00 MCIOJIb30BaHUN UH(POPMAITMOHHBIX TEXHOJIOTUN B
pa3INYHbIX TPO(heCcCHOHATBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauuecTBO 4acoB 3JIeKTp0HHbIe
Ne i/ HaumenoBanue pa3aesioB 1 TEM IPOrpamMmmabl Beero Ko]—[Tpo,m,]-[],[e HpaRanecxue (III/I(l)pOBLIe)
padoThI padcoThI o0pa3oBaTe/bHbIE
pecypchbl
Pa3nea 1. lu¢gpoBasi rpaMOTHOCTH
11 KommnbroTep - yHuBepcanbHOE YCTPOHCTBO 5
00pabOTKHU TaHHBIX
1.2 [IporpammHuoe obecrieueHne 6
1.3 KomnbrotrepHsie cetu 9)
1.4 WNudopmannonnas 6€30macHOCTb 7 2
Hroro no pazgeny 24
Pa3nes 2. TeopeTrnueckue 0CHOBbI HH(POPMATHKH
2.1 [IpencraBnenne MHPOPMALIMU B KOMITBIOTEPE 19 2
2.2 OcHOBBI anreOphl JIOTUKA 14 1
2.3 KomnbrotepHas apudmernka 7 1
Hroro no paszneny 40
Pa3nes 3. AropuT™Mbl 1 NpOrpaMMHpPOBaHHUE
3.1 BBeneHune B nporpaMMupoBaHue 16 0.5
3.2 BcnomoraTenbHbIE anropuTMbl 8 2
3.3 YucieHHbIe METOIBI 5 3
3.4 Anroput™Mbl 00pabOTKH CUMBOJIBHBIX JAHHBIX 5 1
3.5 Anroput™Mbl 00pabOTKH MacCHBOB 10 3.5
Uroro no pazgeny 44
Paznen 4. UnopmManmoHHbIe TEXHOJIOTUH
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanu3 JaHHBIX 8 3
Hroro no pazneny 14
Pe3epBHOE BpeMsl [uisl pelIeHus 3a1a4 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 21.5




11 KJIACC

KoanyectBo yacos DJIEKTPOHHbBIE
Ne ni/m HaumeHoBaHue pa3/iejioB M TeM NPOTPAMMBbI Beero Konrpoabnsie IIpakruueckne  (uuppoBbie)
padoThbI padoTsI o0pa3oBaTte/ibHbIE
pecypchl
Pa3znea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
1.1 Nudopmanus u nHGOpMaIMOHHBIE TPOIECCHI 10 2.5
1.2 MopenupoBanue 8 2
Hroro no pazueny 18
Paznen 2. AiropuT™MbI M IPOrpaMMHpPOBaHUe
2.1 DJIEMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOpPUTMBI U CTPYKTYPbI JAHHBIX 28 10
OcCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO
2.3 IPOrPaMMHUPOBAHHUS P ’ 16 4.5
Htoro no pazneny 50
Pa3nen 3. UnopmanmoHHbIe TEXHOJIOTUHN
3.1 KomnbroTepHO-MaTeMaTHUECKOE MOJIEITNPOBAHIE 8 2
3.2 ba3bl naHHBIX 10 4
3.3 Be06-caiitb 14 4
3.4 KomnbroTepHas rpaduka 8 3.5
3.5 3D-MoenupoBanue 8 3
Hroro no paszneny 48
Pe3epBHOE BpeMs [Is pellieHus 3a1a4 20
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 0 36.5
MOYPOUYUHOE INIJTAHUPOBAHUE
10 KJIACC
KoanuyecTBo 4acoB DIeKTPOHHBIE
Ne Tema ypoka Konrtpoasnbie IIpakTnueckue Aara uudpoBbIe
n/n Bcero U3yYEeHUs
padoTbl padoThI o0pa3oBaTe/ibHbIE
pecypchl
1 TpeboBanust TeXHUKU OE€30MTACHOCTH U 1
TUTHUEHBI PH paboTe C KOMITbIOTEpaMHU U




JAPYTUMH KOMIIOHEHTaMHU IIH(PPOBOTO
OKPYKCHHUS

[TpuHIMIIBI pabOTHI KOMITBIOTEPOB U

2 KOMIIBIOTEPHBIX CUCTEM

3 OOMeH TaHHBIMU C TTOMOIIBIO IIHH.
KoHTposiepsl BHEIIHUX yCTPOICTB

4 ABTOMAaTHYECKOE BBIIIOJIHEHUE POIPaAMMBbI
IIPOLIECCOPOM
OneparuBHas, IOCTOSTHHAS U

5 JoJIrOBpeMeHHas naMsATb. KoHTpoiepsl
BHEIIHUX yCTPOHUCTB. [Ipsmoit noctyn k
MaMATH

6 CoBpeMeHHbIE KOMIIbIOTEPHbIE TEXHOJIOTUU
[IporpammHoOe obecnieueHre KOMIIBIOTEPOB,

7 KOMITBIOTEPHBIX CUCTEM U MOOMJIbHBIX
YCTPOMCTB

8 CucrteMHOe ITporpaMMHOE 0OecrieueHue.
OnepannoHHbIE CUCTEMBI

9 Yrunutel. [IpaiiBepsl yCTPONCTB.
[TapannensHOE TPOrpaMMUPOBAHHUE

10 WHcTannsauus u 1enHCTaIUTSIIS
IPOrpaMMHOT0 0becreueHus
@aiinoBble cuctemsl. [IpuHIABI

11 pa3MelieHysl U UMEHOBaHUS (ailioB B
noirospeMeHHoM namsath. lllabnonsl s
onucaHus rpynmn (ainon
3akoHogarenscTBO Poccuiickoit denepanun

12 B 00JIaCTH MPOTPAMMHOTO 00ECTICUCHUS U
JTAHHBIX
[IpyHIMIBI TOCTPOEHUS U annapaTHbIE

13 KOMITOHEHTBI KOMITbIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Certb lnTepuer

15 Pa3znenenue IP-ceTn Ha nojiceTH ¢ MOMOIIBIO




MacoOK IojaceTen

16

17

18
19

CereBoe aIMUHUCTPUPOBAHHE

Bunel nesrensHoctu B cetu IHTEpHET.
Cepsucel MuTepHeTa. ['ocyaapcTBeHHbIE
3JIEKTPOHHBIE CEPBUCHI U YCIYTH
WNudopmannonnas 6e300acHOCTb
Bpenonocubie mporpaMmmHOe 00ecriedeHne U
MeTOAbl OOPHOBI C HUM

20

IIpakTuyeckas pabora o Teme
"AHTUBUPYCHBIE TPOrpaMMbl"

21

Opranu3anus JMYHOTO apXHUBa
nHpopmanuu. PesepBHoe KomupoBaHUe.
[TaposipHas 3amuTa apxuBa

22

[IudpoBanme TaHHBIX

23

24

Anroput™m mmdpoBanusi RSA.
Creranorpadus
[IpakTuueckas pabota 1o Teme
"udpoBanue JaHHbIX"

25

Wudopmanus, 1aHHbIC ¥ 3HAHUSL.
WudopmanmoHHbIe TPOIECCH B TPUPO/IE,
TEXHUKE U 00IIECTBE

26

27

HenpepbIBHBIE U JUCKPETHBIE BETUYNHBI U
curHayibl. Heo6xo1umMocTh TuCKpeTn3anun
nHbOpMAaINH, IPeTHA3HAYEHHON /IS
XpaHeHHus, epeiau u 00paboTKU B
U(POBBIX cUCTEMaX

JIBonuHOE KoMpoBaHue. PaBHOMEpHBIE U
HEepaBHOMEpPHBIE KOJIbl. JlekoaupoBaHue
COOOIIEHHH, 3alUCAHHBIX C IIOMOIIBIO
HEPaBHOMEPHBIX KOJIOB

28

Ycnosue @ano. I[loctpoeHne 0AHO3HAYHO
JIEKOJUPYEMBIX KOJIOB C IOMOIIBIO I€PEBA.
I'pad An. A. MapkoBa

29

EnuHuiel namMepenus KoanuecTna




nHpopmanuu. AnpaBUTHBIN TOIXO K
OLICHKE KOJIMYECTBAa HH(OPMALIUH

30

CHcTeMBl CUNCICHUS

31

32

33

34

[TepeBon uncen U3 0AHON CUCTEMBI
CUHCIICHUSI B IPYTYIO

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHaAuaTCpuIHas CUCTEMbI CUNCIICHU A,
CBs3b MCXKIY HUMHU

I[BOI/I‘-IHaSI, BOCbMCpHUYHAA U
meCTHaAuaTCpuiHasd CUCTCMbI CHHUCIICHUA,
CBs3b MCXKIY HUMHU

HBOI/I‘lHaﬂ, BOCbBMCpHYHAA U
meCTHaAuaTCpuiIHas CUCTECMbI CUUCIICHUA,
CB3b MCXKAY HUMHU

35

36

Apudmernueckue onepaiuy B
ITO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS
TponyHas ypaBHOBEIICHHAsS CUCTEMA
CUMCIICHUS

37

Z[BOI/I‘IHO'ILCCHTI/I‘IHaSI CUCTEMA CUUCIICHUA

38

KO,I[I/IpOBaHI/Ie TCKCTOB

39

PactpoBoe konupoBaHue n300paxeHHi

L

40

41

[IpakTuueckas pabota 1o Teme
"luckperusanus rpagpuueckon
uHpopmanuu"

[IBeToBbIE MOAETHN. BekTOpHOE
KoaupoBanue. @opmarsl (haitnos.
Tpéxmepnas rpaduka. @paxranbHas
rpaduka

42

Konuposanue 3Byka. OrieHka
MH(OPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX [P 33JJaHHBIX YaCTOTE
JTUCKPETU3AIUHN U Pa3psITHOCTH
KOJIMPOBaHUS

43

[TpakTruyeckas pabora 1Mo Teme




"JluckpeTusanus 3ByKoBor HHPpopmanuu"

44
45

OcHOBBI anreOpsl JIOTUKU

Jlornyeckue onepanuu. Tabauis!
WUCTHHHOCTHU

46

Jlornueckue BelpakeHus. Jlornueckue
ToXaecTBa. Jloka3aTebCTBO JJOTHUECKUX
TOXIIECTB C [IOMOIIbBI0 TA0IUIl HICTUHHOCTHA

47

[IpakTuueckas pabota 1o Teme
«IlocTpoenue u ananus TadIMUL UCTUHHOCTU
B TaOJIMYHOM IIPOLIECCOPEN

48

Jlormueckue Oorcpanyru 1 OoIcpannn Haqg
MHOXCECTBaAMU

49

50

Jloruueckue onepanyu U onepanuy Hajl
MHOKECTBaMHU

3aK0HBI ATeOPBI JTOTUKUA. DKBUBAJICHTHBIC
peoOpa3oBaHusl JIOTHYECKUX BBIPAKCHUH

o1

52

Jlornueckue ypaBHEHUS U CUCTEMBbI
YpaBHEHUI

Jlornueckue QpyHKIIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTMUYECKHUX
(GyHKIUI OT KOJIMYECTBA ApIyMEHTOB.
[TonHBIE cHCTEMBI IOTHYECKUX (PYHKITHIA

53

Kanonnueckue opMbl JOrHYECKHX
BbIpakeHUI1. CoBepIIeHHbIE
JTU3BIOHKTUBHBIE U KOHBIOHKTHBHbIE
HOpMaJbHbIE (POPMBI, AITOPUTMBI UX
MOCTPOESHHMS 10 TabJIHIIe HCTUHHOCTH

54

Jlormdeckue 3J1eMEHTHI B COCTaBe
KOMIIBIOTCPA

55

56

Tpurrep. Cymmarop. MHOropa3psaHbii
CyMMaTop

[TocTpoeHune cxem Ha JJIOTUYECKUX
2JIEMEHTaX. 3alKCh JOTUYECKOTO
BBIPAKEHUS 110 JIOTHYECKON CXeMe




57

MI/II(pOCXGMBI U TCXHOJIOI'UA UX
IIpOU3BOJACTBA

58

59

60

61

[IpencraBienue HebIX YUCEN B TAMSITH
KoMIIbtoTepa. OrpaHnYeHHOCTh AUANa3oHa
Yycell IPU OTPaHUYEHUU KOJINYECTBa
pa3psaoB. Ilepenonnenue pa3psaaHoi ceTku

Be33nakoBbIe U 3HAKOBBIE JaHHLIE.
3HaKOBBII OUT. JIBONYHBIN JOIIOIHUTEIBHBII
KO/l OTPULIATEIbHBIX YUCEI

[ToOuTOBBIC JTOTHYECKHUE OTICPAITUH.
Jlornueckuii, apudpmeTnaeckuii u
IUKJIMYECKUH CABUTH

[u¢ppoBanue ¢ TOMOILIHI0 TOOUTOBON
ornepanuu «uckioyvaronee NI

62

Hpel[CTaBJIeHI/IC " XPaHCHUC B IaMATHU
KOMIIBIOTCpa BEIICCTBCHHBIX YN CCII

63

Brimonnenue onepaunﬁ C BCIICCTBCHHBIMH
YHCJIaMH, HAKOIIJICHUC OIIOOK npu
BBIYHMCIICHUAX

64

[IpakTruyeckas padota no Teme «M3yuenue
MOPa3psAHOTO MATMHHOTO IIPEICTaBICHUS
LIENIBIX U BELIECTBEHHBIX YUCEID»

65

Ananuz AJITOPUTMOB

66

Oranel peleHus 3aa4 Ha KOMIIBIOTEPE.
WNHcTpyMeHTallbHBIE CpeICTBA: TPAHCIATOP,
OTJIaTYMK, TPOPUINPOBIIUK

67

Cpena nporpamMmmupoBanust. KoMnusmnus u
WHTEpIpeTalus nporpamm. BupryansHbie
MamuHbl. IHTErppOoBaHHas cpena
pa3paboTKu

68

MeToas! OTIaIKU nmporpamMmm

69
70

THunbl NEpEMEHHBIX B S3bIKE
IIPOrpaMMHUPOBAHUS

O6paboTKa HETBIX YUCET




71 OOpaboTKa BENECTBEHHBIX YHCETT 1
72 CayuaiiHble U IICEBIOCITYYalHbIE YHCIIa 1
73 BerBnenus. CinoxHble yCI0BUS 1
74 [MuKIBI ¢ ycoBueM 1
[ukibl 1O NEPEMEHHOM.
75 B3anMo3aMeHsaeMOCTh pa3IMYHbBIX BUIOB 1
IIUKIIOB
76 O0paboTka HATypaIbHBIX YUCEIl C 1
HCIOJIb30BaHUEM IUKJIOB
HaxoxaeHne Bcex MpOCThIX YUCEIT B
77 3amanHoM nuana3one [Ipaktuyeckas pabora 1 05
o TeMe «Pemenue 3a1a4 METOI0M
nepedopar»
78 WNuBapuaHT nukia 1
79 JIoKyMeHTHUpOBaHUE MPOTrpamMm 1
80 OO6paboTka TaHHBIX, XpaHAIIUXCS B (aiinax 1
81 Pa30uenne 3a1aun Ha mMo3a0a49d 1
Hcnons3oBanue craniapTHOM OMOIHMOTEKH
82 s3bIKa mporpammupoBanus. [logknrouenue 1
OMOIMOTEK MOAMPOrPAMM CTOPOHHHUX
MIPOU3BOIUTENEH
83 [Toxnporpammsl (poueayps! U (pyHKITUH) 1
84 [Toxnporpammel (poueypsl U (pyHKITUH) 1
85 HpaKTqucxaﬂ"pa60Ta o teme "Pa3paboTka 1 1
TTOIITPOTPAMM
Pexypcus. PexypcruBHBIE 00BEKTHI
86 (ppakransr). PexypcruBHBIE TPOIIEAYPHI U 1
¢bynkun. Mcnonb3oBaHue cTeka s
OpraHH3allH PEKYPCUBHBIX BEI30BOB
87 PpaKTHHCCKaH pabota mo Teme 1 1
PexypcuBHBIE TOAITPOrpaMMBI"
38 MoaynbHBIN IPUHLUII IIOCTPOCHUS 1

pOrpaMm




89

YuciaeHHbIE METOIBI

90

[IpakTuyeckas padora no reme «HucieHHoe
pelleHre ypaBHEHUI»

91

92

93

Hcnonn3oBanue JUCKPETHU3allun B
BBIYHMCIINTCIIBHBIX 3aJa4dax

[IpakTuyeckas pabora o Teme
«I[TpubnuxEHHOE BHIYNCIIEHUE JUTMH KPUBBIX
U Ttonianei puryp»

[TpakTuyeckas padora no Teme «Ilonck
MakcuMyma (MUHUMYyMa) QyHKIHUN»

94

OO0paboTKa CHMBOJIBHBIX JTAHHBIX.
AnropuT™MbI 00paOb0TKH CUMBOJIBHBIX CTPOK:
MOJICYET KOJTMIECTBA MOSIBJICHUN CUMBOJIA B
CTpOKE

95

AAroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK:
pa3dueHue CTPOKU Ha CJI0BA 110 MPOOEITbHBIM
CUMBOJIaM

96

97

Anroput™bl 060pabOTKH CUMBOJIBHBIX CTPOK:
MOMCK MOJCTPOKU BHYTPH JIaHHOM CTPOKH;
3aMEHa HalICHHOM MOJCTPOKHU Ha IPYTyIO
CTPOKY

[IpakTuueckas pabora no teme "O6paboTka
CTPOK C UCIOJIb30BaHUEM (DYHKIIHI
CTaHJApTHOW OMOJIMOTEKH S3bIKA
IIpOrpaMMUpPOBaHus"

98

FeHepaLu/Is{ CJIOB B 3aJaHHOM aJ'I(baBI/ITC

99

100

101

MaccuBbl U IOCJIEJOBATENBHOCTH YHCEIL.
[IpakTuueckas pabota no Teme "3anonHeHue
MaccuBa"

O06001mEHHBIE XapaKTEPUCTUKN MacCHBa
JIMHEWHBIN MOMCK 3aJaHHOT0 3HAUCHHUS B
MmaccuBe. [IpakTuueckas pabora mo reme
"JInHEeNHBIH MOUCK 3aJaHHOT0 3HAYEHHUS B
maccuBe"

0.5

0.5




[TpakTuyeckas pabdora no Teme "[lonck

102 MUHHMAJIBHOTO (MaKCUMaJIBHOTO) 3JIEMEHTA 1 1
B YMCJIOBOM Maccuse"
CopTupoBKa 0JJHOMEPHOT'O MacCHBA.

103 [IpocTeie METOIbI COPTUPOBKH. 1 05
[Ipaktuyeckas padora no Teme "[IpocTeie
METO/Ibl COPTUPOBKH MaccuBa"
CoptupoBka ciausHueM. beicTpas

104 coptupoBka MaccuBa (amroputm QuickSort). 1 05
[IpakTuueckas pabora no teme "breicTpas
COPTHUPOBKA MaccuBa'
JIBOUYHBIN MOUCK B OTCOPTUPOBAHHOM

105 Maccuse. [IpakTudeckas pabora mo reme 1 0.5
" JIBOMYHBII TOUCK"

106 JIByMepHBbIE MacCHUBHI (MaTPHIIbI) 1

107 AnTOpuTMBI 00PabOTKH MaTPHIL 1

108 Pewenue 3amay ananusa JaHHBIX 1

109 CpencTBa TEKCTOBOIO Ipoleccopa 1

110 KomnbrotepHas BEpcTKa TeKcTa 1
[IpakTuyeckas padota no Teme "Bépcrka

111 JIOKYMEHTOB C MaT€MaTUYECKUMU 1 1
dopmymnamn"

112 WNHCTpyMEHTBI pELIEH3UPOBaHMS 1

113 yljlpaxmqecxas[ pabota 1no Teme 1 1

MHorocTpaHu4HbIE TOKYMEHTHI"

O6naunsble cepBuchl. KomiektuBHas pabota
¢ mokyMeHTamu. [IpakTiueckas padota mo

114 " 1 0.5
teme "KosnekTuBHas pabota ¢
JTOKyMEeHTaMu"

115 Amnann3 nanuaeiX. boibimme manabie 1

116 MarmmHHOe 00y4yeHue 1

117 AHanm3 JaHHBIX C TOMOIIBIO JIEKTPOHHBIX 1

TaOJIAILL




118

[IpakTruyeckas padora no reme "AHanus
JAHHBIX C MOMOILBIO IEKTPOHHBIX Ta0IML"

119

120

121

122

123

124

[TocTpoenue rpadgukoB GyHKIIHIA.
[IpakTuyeckas padora no Teme "Harnsanoe
IPECTaBICHNE PE3YyIbTaTOB
CTaTHCTUYECKOM 00paOOTKH JaHHBIX B BHUJIC
JMarpaMM CpeiCTBaMHU PElaKTopa
AJIEKTPOHHBIX TabsHI"

Jluaun Tpenna. [IpakTuueckas padota mo

teme "Ilox0Oop muHUM TpeHaA,
IIPOrHO3UpoOBaHue"

[Ton6op mapamerpa. [IpakTrueckas padora
1o Teme "YuclieHHOE pellieHne YPaBHEHUH C
MTOMOIIIBIO TTo100pa mapamerpa”

OnTuMu3anus Kak MOUCK HAWITYYIIEeTO
peleHMsl B 3aJaHHbBIX YCIOBUSAX.
[IpakTuueckas padbora no teme "Pemienue
3aJja4 ONTUMM3ALHHU C TIOMOIIBIO
ANEKTPOHHBIX Tabnui"

Pemenue 3amau no reme "Ananus
MH(}OPMALIMOHHBIX Mojenei"”

Pemenue 3amau mo reme "Iloctpoenue Tadmuiy
HMCTUHHOCTH JIOTUYECKUX BBIpaKEHUI"

0.5

0.5

0.5

0.5

125

126

Pemenue 3anau no teme "Ilouck napopmanuu
B PEJISIIIMOHHBIX 0a3ax TaHHBIX"

Pemenue 3anau no teme "Koauposanue u
JeKoupoBaHue nH(popmaru"

127

128

129

Pemenue 3anau no teme "KonupoBanue n
nexonupoBanue nHpopmanuu"

Pemenue 3anay no teme "Ananus u
MOCTPOEHUE ATTOPUTMOB ISl UCITOTHUTENEH"

Pemenue 3amay mo reme "AHaIN3 1
MIOCTPOEHHUE AJITOPUTMOB JIJIs1 UCTIOTHUTENEH'

130

Pemenue 3anau no reme "Onpenenenue




PE3YIBTATOB PaOOTHI MPOCTEUIITNX
aJIropuTMOB"

Pemenue 3agau no reme "KogupoBanue u

131 nexoauposanue nHpopmanuu. [lepenaua 1
nHdopmarun"
Pemenue 3agad no reme "KoaupoBanue u
132 nexoauposanue nHpopmanuu. [lepenaua 1
nHdopmarun"
133 Pemenue 3angad no T'e':Me "[Tepebop cioB u 1
CHCTEMBI CUHCIICHUS
134 Pemrenue 3amau o TsMe "TTepebop cioB u 1
CUCTEMBbI CUHUCIICHHS
135 Pemenue 3anay no teme "Pabora c 1
Tabimmamu”
136 Pemenue 3anay nmo Teme "llonck cuMBOJIOB B 1
TEKCTOBOM pefakTope"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 21.5
11 KJIACC
N KonuyecTBo yacos Jlata DJIeKTPOHHbIE
u/n Tema ypoka Beero Kourpoabnbie IIpakTuyeckue W3ydeHust ungposie
padoThI padoThI odpa3oBaTejbHbIE
pecypcsl
1 KonunuectBo nndopmaryu 1
2 AJNTOPUTMBI CHKATUSI TAHHBIX 1
3 Anroputm Xadpdpmana 1
4 [IpakTnueckas padora no teme "Coxatue 1 1
JAHHBIX C TTIOMOIIBIO anroputma Xaddmana"
5) Anroputm LZW 1
ANTOPUTMBI C)KATHUs JTAHHBIX C TIOTEPSMH.
6 [IpakTuueckas padora no teme "Coxatue 1 05

TaHHBIX ¢ motepsmu (anroputmsl JPEG,
MP3)"




7 CkopocTh nepeiaum JTaHHbIX 1
8 [TomexoycTOYNBBIE KOJIBI 1
9 [IpakTuyeckas pabora o Teme 1
"[TomexoycToiunBBIE KOABI"
Cuctembl. KOMIIOHEHTBI CUCTEMBI U KX
10 B3anmojeiicTBue. CucTeMHBbIH 3D QeKT. 1
VYrpasieHue kak HHGOPMAIIMOHHBIN
nporecc. OOpaTHas CBS3b
11 Mojenu 1 MOJIETMPOBAHUE 1
12 I'padsr 1
13 Pemenne 3a1au ¢ momoipo rpadoB 1
14 HepeBbs 1
15 OCHOBBI TEOPUU UTP 1
[TpakTuueckas padota no teme "Ilonck
16 BBIMTPBILIHON CTPATErMH B UTPE C TIOJTHOM 1
nHpopmanuen"
17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA 1
18 [IpakTuyeckas pabora no Tel\:l'e "CpencrtBa 1
UCKYCCTBEHHOI'O MHTEIJICKTa
dopmanu3zanys MOHATUS aJTOpUTMA.
19 MamuHa TelOpHHTra KaK yHUBEpCaabHas 1
Mozeib Beryucienuil. Tesuc Yépua—
TrropuHra
[IpakTuyeckas pabora o Teme
20 "CocraBiieHHE TPOCTON ITPOrPaMMBI JUIs 1
MamuHbl TeropuHra"
21 Mamna [Tocta 1
22 Hopwmanbhasbie anropudmel Mapkosa 1
ANTOPUTMHYECKH HEPA3pEIINMBbIC 3a1a4H.
23 3anaua ocranoBa. HeBO3MOXXHOCTH 1
ABTOMATHUYECKOU OTIAJ KU IPOTrpaMM
24 CI10XHOCTb BBIYUCIEHUIN 1
25 [Tonck IpOCTBIX YUCEN B 3alaHHOM 1




JUania30He ¢ TOMOIIBIO AITOPUTMA «PEIIETO
DparocheHa

26

27

[IpakTrueckas padota mo teme "llonck
IIPOCTBIX YKCEN B 3a/IaHHOM Jlnana3zoHe"
MHoropa3psiHble LeNble Yncia, 3a1a4u
JUIMHHOH apu(MeTuKu

28

29

[IpakTrueckas padota mo Teme "Peanu3anus
BBIUMCJIEHUI ¢ MHOTrOpa3psAHbIMU YucaaMu"

CrnoBapu (accouMaTUBHBIE MACCHUBBI,
oToOpakeHus ). Xa3m-Tabaunbl. [loctpoeHne
a1(haBUTHO-4ACTOTHOTO CIIOBAps ISt
3aJJaHHOT'O TeKCTa

30

31

[IpakTuueckast padora mo teme "I[locTpoenue
aJ1(haBUTHO-4ACTOTHOTO CJIOBaps AJIs
3a/1aHHOTO TeKcTa"

AHanun3 TeKCcTa Ha €CTECTBEHHOM SI3BIKE.
Brinenenue nmocnemoBaTeabHOCTEH 10
mabnony. PerynspHeie BhIpakeHUs.
YacToTHBIN aHaIN3

32

33

[IpakTrueckas padbora mo reme "AHanus

p p

TEKCTa Ha €CTECTBEHHOM SI3bIKE"

Creku. AHanM3 NPaBUILHOCTU CKOOOYHOTO
BBIPKEHUS

34

35

Brruucnenue apupmMeTu4eckoro BeIpaXeHus,
3alMCaHHOTO B NOCT(UKCHON dopMme
[TpakTuueckas pabota no Teme "Bpruncienue

apuQMETHUUECKOTO BBIPAXKECHHUS, 3aIIMCAHHOTO
B nocTdukcHOM popme"

36

37

Ouepenu. Vicnonp3oBanue odepenu ais
BPEMEHHOT'O XpaHECHHUs JTaHHBIX
[TpakTnueckas paboTa 1o Teme
"Hcnoap3oBanue ouepenn”

38

HepeBbs. Peanuzanus nepesa ¢ moMOILIbIO
CCBIJIOYHBIX CTPYKTYp. J{BOn4HbBIE




39

40

41

42

(Ounapusbie) nepesbs. [locTpoenue nepepa
JUIS 33IaHHOTO apU(METHIECKOTO
BBIPAKEHUS

[IpakTuyeckas pabora o Teme
"Hcnosib30BaHuE AEPEBHEB ISl BHIYMCICHUS
apu(METHUECKUX BbIpaKeHUI"

PexypcuBHbIe anroputMel 00X0za JAepeBa.
Hcnons3oBanue cTeka 1 ouepeaun st 00xonaa
JepeBa

PexypcuBHBIE anropuT™Mel 00X0za JepeBa.
Hcnonp3oBanue cTeka 1 ouepenu Uit 00xona
JepeBa

Anroputwmsl Ha Tpadax. [Toctpoenne
MHHUMAaJILHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBS3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

O06xox rpada B riryouny. O6xox rpada B
HIAPUHY

44

KonnuecTBo pa3auyHbIX yTEeH MEXIY
BEpILIMHAMU OPUEHTUPOBAHHOTO
alMKJINYEecKoro rpagda

45

AnroputMm JIeMKCTpBI.

46

[TpakTuyeckas pabdora no reme "Brruucienue
JUIMHBI KpaTyaiIliero myTu Mexmay
BeplIMHaMu rpada (anroputm JeikcTpsor)”

47

AnropurMm ®noiga—Yopamia

48

49

50

3aaun, pemaeMple ¢ TOMOLIBIO
JUHAMHAYECKOTO MPOTPaMMHUPOBAHUSA:
BBIUMCJIEHHE PEKYPCUBHBIX (DYHKIIUI

[TpakTiueckas pabota no Teme "Bpruncienue
PEKYPCHUBHBIX (YHKLUH C TOMOILBIO
JTUHAMHYECKOIr0 MporpaMMupoBaHus”
3amauu, pemraeMpie C TTOMOIIBIO
JUHAMHYECKOI0 IPOrpaMMHUPOBAHUS:




HOI[C‘IéT KOJIMYCCTBA BAPUAHTOB

[IpakTudeckas padora no teme "Ilogcuér

51 KOJIMYECTBA BAPHAHTORB C TIOMOIIBIO 1 1
JMHAMHYECKOI0 IporpaMMupoBaHus”
3aiauu, pelraeMbie ¢ TOMOIIBIO

52 JTUHAMHYECKOTO MPOTPaMMHUPOBAHUS: 3aa4H 1
ONTUMH3AIHNH

53 [onsaTue o mapaaurmMax nporpaMMHpPOBAHUS. 1
0O0630p S3BIKOB IPOrPAMMHUPOBAHUS

54 [TonsiTHe 06 00BEKTHO-OPUEHTUPOBAHHOM 1
IPOTPaMMHUPOBAHUH

55 O0BeKThI U Knacchl. CBOMCTBA U METObI 1
00BEKTOB

56 OOBeKTHO-OPUEHTUPOBAHHBIN aHAIH3 1
[IpakTuyeckas pabora o Teme

57 "Hicnionp30BaHrEe TOTOBBIX KJIACCOB B 1 1
nporpamme”

58 Pa3paboTtka nporpamm Ha OCHOBE OOBEKTHO- 1
OpPUEHTHPOBAHHOT'O MOX0/1a

59 [TpakTuyeckas pabora "PazpaboTka nposToﬁ 1 1
IPOTPaMMBI C MCIIOJIb30BaHUEM KIIACCOB
WNukancynsuus. [Ipaktuueckas pabota no

60 Teme "Pa3paboTka Kiacca, HCIOIb3YIOIEro 1 0.5
WHKATCYISAINI0"

61 Hacnenosanwue. [Tonrumopduzm 1

6 [IpakTuyeckas paG?Ta no teme "Pa3paboTka 1 1
HEepapXUH KJIACCOB

63 Cpenpl ObICTPOIl pa3pabOTKH MTPOrPAMM. 1
[IpoexTupoBanue uHTEpPEiica Moabp30BaATENS

64 [IpoexTupoBanue uHTEpPEiica Monabp30BaATENS 1

65 Hcnonp3oBaHne TOTOBBIX YIPaBISIEMbIX 1
AJIEMEHTOB JIJIS TIOCTPOCHUS HHTepdetica

66 [IpakTuueckas padora no Teme "Pa3paboTka 1 1




IporpaMMsl ¢ TpaduuecKkuM uurepdericom”

H3yueHnne BTOpPOro si3bika

67 IPOrpaMMUPOBaHUS
68 N3yueHne BTOporo si3bika
IPOTPaMMHUPOBAHUS
69 Oranbl KOMIIBIOTEPHO-MAaTEMATHUECKOT O
MO/JICJINPOBAHUS
JuckpeTrusanus npyu MaTeMaTHYECKOM
70 MOJIEJIMPOBAHUH HETIPEPHIBHBIX IIPOLIECCOB.
MojenupoBaHue JBUKEHUS
71 '1'_[paKTI/Iq€CKa$I pabota 1o Teme 1
MoaenvupoBaHue ABUKECHUS"
MojenupoBaHue OMOIOrHYECKHX CHCTEM.
72 [IpakTuyeckas pabora o Teme 0.5
"MopenupoBaHue OMOJIOTHYESCKUX CHCTEM"
MaremaTHuecKkue MOJIEIN B SKOHOMHUKE.
73 BoruncnuTenbHble 3KCIIEPUMEHTBI C
MOJIEIISIMU
BepositHocTHBIE MOzienu. [IpakTuyeckas
74 pabora o Teme "MmutarnmonHoe 05
MOJIEJIMPOBaHHUE C TOMOLIBIO0 MeTOJa MOHTE-
Kapmo"
75 KommberotepHoe MosieMpoBaHue CUCTEM
yTpaBJIeHUS
76 O06paboTka pe3yabTaToOB SKCIIEPUMEHTA
77 Tabnuunble (pensuroHHbIE) 0a3bl TaHHBIX
[Touck, copTupoBKa U PUIbTpALMs TaHHBIX.
78 3arnpockl Ha BEIOOPKY JIaHHBIX. 3alpoChl €
napaMmerpamu. Boraucisiemble 1moss B
3amnpocax
79 [IpakTuueckas padora no Teme "Pabora ¢ 1
roToBoM 0a30ii JaHHBIX"
80 Muororabanuabie 0a3bl JaHHBIX. THIBI

CBsI3el Mex Ay Tabnuamu. BHemHUN KiTrod.




LlenocTHOCTH 0a3bl JAaHHBIX

[IpakTuueckas padora o Teme "Pa3paboTka

81 y " 1
MHOTOTA0JIMYHOM 0a3bl JaHHBIX

82 3anpockl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX 1
IIpakTuyeckas padora no TeMe "3anpocksl K

83 v " 1
MHOTOTa0INYHON 0a3e TaHHBIX

84 SI3BIK aBjeHusd JaHHBIMH SQL 1

yII

85 [IpakTuueckas pabora o Teme "YmnpapieHue 1
JIAHHBIMH C TIOMOIIBIO s3bika SQL"

86 Hepensimmonnsie 60a3bl JaHHBIX. DKCIIEPTHHIC 1
CHCTEMBI

87 HNHTepHEeT-IPHIIOKEHUS 1
[TonsiTHE O CEpBEPHON M KIMESHTCKON 4acTsIX

88 caifta. TeXHOIOTHS «KIIMEHT — CEepBEpP», €& 1
JIOCTOMHCTBA M HEJOCTATKH

89 OcHoBrI s361ka HTML 1

90 [Tpaktnyeckas pabora no reme "Coznanue 1
TEKCTOBOM BeO-CTpaHUIIBI"

91 OcHoBsI s361ka HTML 1
92 OcHoBsI s361ka HTML 1
[Tpaktnyeckas pabora no teme "Coznanue
93 BE0-CTPAHMIIBI, BKIFOYAIOIIEH 1

MYJIbTUMETUHHBIE 00BEKTHI (PUCYHKHU
b
3BYKOBBIE JIaHHbIE, BUJ1€0)"
94 OcHoBBI KackaaHbIX Tabmuil cruiei (CSS) 1
[TpakTnueckas paboTa 1o Teme
95 "OdopmieHrE CTPAHUIIBI C TTOMOIIIBIO 1
KacKaJHbBIX Ta0auI cTriei"
96 Cuenapuu Ha si3bIke JavaScript 1
97 Cuenapuu Ha si3pIke JavaScript 1
98 ®opmbl Ha BeO-CTpaHUIIE 1
99 [IpakTuueckas padora no Teme "O6padboTKa 1

JTaHHbBIX Gopm"




100

Pa3smernienune BeO-caiiToB. Yciryra XOCTHHTA.
3arpy3ka (aitioB Ha CalT

101

102

Kangpuposanue. VcnpaBiieHue nepcrneKTUBBI.
I'mcrorpamma. Koppekius ypoBHEH,
Koppekuus 1Bera. O6eciBeYrBaHUE LIBETHBIX
M300paKeHHIA

BBoj n300pakeHuii ¢ UCIOIB30BAHUEM
Pa3INYHBIX IIUPPOBBIX YCTPOUCTB.
[IpakTuyeckas padora o Teme "O6padboTKa
nrudposbIx Gororpaduii”

0.5

103

Perymbs. Pabora ¢ o6nactsamu. OunbTpsl.
IIpaxTryeckas padora 1o teMme "Peryiib

Yy
nnudposbIx Gororpaduiit”

0.5

104

MsuorocnoiiHble n3o0paxenus. TekcToBbie
ciou. Macka cnos. Kananel. Coxpanenue
BBIJICTICHHOW 00J1acTH

105

[IpakTuyeckas pabora o Teme
"MHorocnoiHble n300paxeHus"

106

[ToaroroBka MiTIOCTpAIHi 7151 BeO-CailTOB.
[IpakTuyeckas pabora o Teme
"AHMMHpPOBaHHbIE H300paxeHus"

0.5

107

108

Bekrophas rpaduka. Bekropuzanus
PaCTPOBBIX U300PAKEHHI

[IpakTuueckas pabora no teme "BexTopHas
rpaduxa"

109

110
111
112

[IpuHIMIBI TOCTPOEHUS U PEAAKTUPOBAHUS
TPEXMEPHBIX MOJIENEN

[TpakTnueckas pabota no teme "Co3nanue
IIPOCTHIX TPEXMEPHBIX Mojenen"

Cetounbie MoJienT. Matepualibl

[TpakTuueckas pabota no teme "CeTouHble
Mozenn"

113

MopenupoBaHrue HCTOYHUKOB OCBEIICHHUS.
Kamepsbr




114 [IpakTuyeckas padora no Teme "Penaepunr"

115 AnautuBHbIE TeXHOJIOrUM (3D-nipuHTEpHI)

116 [IoHsATHE O BUPTYaIbHOMN PEATBHOCTH U

JIOTIOJTHEHHOH peanbHOCTH

117 Penrenue 3amad mo teMe "Brlaucienue
KoJinyecTBa nHpopmarun"

118 Pemienue 3agau no reme "Boiuucienue
KoJudecTBa HHpopmauu"

119 Penrtenue 3anau mo teme "BrinoaHenue
AJITOPUTMOB JIJIsl UCTIOJTHUTEIeH"

120 Pemenue 3agau no reme "Opranuzanus
KOMIIBIOTEpHBbIX ceTell. Anpecauus”

121 Pemenue 3amau no reme "KoaupoBanue uncer.
Cucremsl cuucnenus"

199 Pemenue 3amau no teme "[IpeobpazoBanue
JIOTUYECKHUX BbIpaXKeHHUH"

123 Pemenue 3anau no teme "PexypcuBHbIe
aIropuTMsl"

124 Pemenue 3amau o teme "O6paboTKH
YHUCIIOBOM MOCJIEN0BATEIHLHOCTH"

195 Pemenue 3amay o teme "Po6oT-cOopiink
MoOHeT"

126 Pemenue 3anay no teme "Boiurpeinixas
crparerus. 3aganue 1"

197 Pemenue 3anau no teme "BoiurpeimHas
crparerus. 3aganue 2"

128 Pemenne 3anau o reme "BrarpsimHas
crparerus. 3aganue 3"

129 Pemenue 3anau no teme "BourpeiniHas
crparerus. 3aganue 1, 2, 3"

130 Pemienue 3agau o teme
"MHoOronpomeccopHbie CUCTEMBbI"

131 Pemenue 3amgaud mo teme "Omneparop




npricBanBaHus U BeTBIeHUs. [lepedop
BApUAHTOB, TOCTPOCHUE AcpeBa”

Pemenue 3amad no teme "Oneparop

132 npricBanBaHus U BeTBIeHUs. [lepedop 1
BApUAHTOB, TOCTPOCHUE Acpena”

133 Pemenue 3amay o reme "O6paboTka 1
CUMBOJIbHBIX CTPOK"

134 Pemenue 3amau o teme "O6paboTka 1
1EJI0YNCICHHON nHpOopMaru'"

135 Pemenne 3agaud mo teme "OOpaboTka 1
[EJIOYMCIIEHHON HHpOopMarun"
Pemenue 3amay nmo teme

136 "HpOI‘paMMijBaHI/Ie" L

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 36.5




ITPOBEPAEMBIE HA EI'D IO HHO®OPMATUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHOM MPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NMpPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble TpeOOBaHUSA K NPEAMETHBIM pe3yJibTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMBbl CPeHEro 001ero 00pa3oBaHus

1.

3namwv (nonumams)

11

[loHnmaHue OCHOBHBIX MPHUHIMIIOB YCTPOWCTBA U (YHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX W MOOWIIBHBIX KOMIIBIOTEPOB; TEHACHIIUN
pa3BUTHA KOMIIBIOTEPHBIX TEXHOJIOTHH; BiaJleHUE HaBbIKAaMH pabOThI C
OMEpPAlMOHHBIMU CUCTEMaMUd M OCHOBHBIMH BHJAaMU IIPOrPaMMHOTO
oOecrnieueHus Ui pelieHus yueOHbIX 3a/1a4 M0 BbIOpaHHOW creain3aliuu

1.2

13

Hanmume mpencraBieHuidi o 0a30BbIX NPUHIUIIAX OpPraHU3allid U
(YHKITMOHUPOBAHMS KOMITBIOTEPHBIX CETCH

[ToHnMaHWe OCHOBHBIX MPUHITUIIOB JHUCKPETH3AIUN pPA3JIMYHBIX BUIOB
nHpopmauu

14

1.5

[Tonumanue 0a30BBIX aNTrOPUTMOB OOpPaOOTKM YHUCIOBOW M TEKCTOBOU
uHbopmanuu (3amuch 4YHCed B IO3MLHMOHHOM CHUCTEME CUYMCICHMS,
JENMMOCTh LEJIbIX YHCENl; HAaXOXKICHUE BCEX IIPOCTBIX YHUCEN B 3aJaHHOM
JMarna3zoHe; 00paboTKa MHOIOPa3psAAHBIX LENbIX YMCENT; aHAaJIN3 CUMBOJIbHBIX
CTPOK U JIpYTUX), IFTOPUTMOB [TIOMCKA U COPTUPOBKHU

3Hanue (PyHKIMOHAIBHBIE BO3MOXXHOCTA HHCTPYMEHTAIBHBIX CPEJICTB CPEIIbI
pa3paboTKu

1.6

1.7

Brnanenne OCHOBHBIMM CBEJEHHMAMU O 0a3zax JaHHBIX, HUX CTPYKTYpe,
CpeICTBax co37aHus U pabOThl C HUMU

[lonnMaHne BO3MOXKHOCTEH W OTPAaHWYEHUN TEXHOJOTHH HCKYCCTBEHHOTO
UHTEJUIEKTa B Ppa3IM4YHBIX O00JacTdX; HaJM4yue TMpeJCcTaBlIeHU 00
HCIIOJIb30BAaHUH MH(GOPMAIIMOHHBIX TEXHOJIOTUH B Ppa3JInYHBIX
npodeccuOHaANBHBIX chepax

1.8

Brnagenue TeopeTMyYecKMM — ammaparoM, IO3BOJIAIOIIMM  OCYILECTBIIATH
MIPEACTABJICHUE 33JaHHOTO HATYPAJIBHOIO YHWCJIAa B PaA3JIMYHBIX CHUCTEMax
CUMCIIEHUS;  BBIMOJHATH  IMPeoOpa3oBaHUs  JIOTMUECKUX  BBIPAXKEHUH,
UCIOJIb3YSl 3aKOHBI aireOpbl JIOTUKH; ONPENENATh KpaT4alluil MyTh BO
B3BEIICHHOM rpade ¥  KOJMYECTBO IyTed MEXIy BepLIMHAMHU
OPHEHTUPOBAHHOT'O ALIMKIMYECKOro rpada

Ymems

2.1

YMeHue UCToab30BaTh KOMIIBIOTEPHO-MAaTEMATUYECKUE MOJICIH JIJIS aHAIIu3a
00BEKTOB U TIPOIIECCOB: (GOPMYITUPOBATH IEh MOJCIUPOBAHUS, BBHIIOTHITH
aHallM3 pe3yabTaTOB, MOIYYEHHBIX B XOJ€ MOJCITUPOBAHUS; OIICHUBATH
aJIeKBAaTHOCTh ~ MOJICNIM  MOJICIUPYEMOMY  OOBEKTYy WM  MpOIeccy;
MIPEJICTABIATh PE3YNbTAaThl MOACTUPOBAHHUS B HATIISTHOM BUJIE

2.2

YMeHue  kiaccu(UIMpOBaTH OCHOBHBIC  3a7aud  aHalu3a  JaHHBIX
(mporHo3upoBaHue, KiIaccupUKAIKs, KIacTepu3alus, aHalu3 OTKIOHEHUN);
MOHUMATh TOCJIEOBAaTEIbHOCTh PEUICHHS 3a7ad aHaiu3a JaHHBIX: cOop
MEPBUYHBIX JaHHBIX, OYMCTKA W OIIEHKA Ka4yeCTBa JAHHBIX, BHIOOP W (WIIN)
MIOCTPOCHHE MOJIETH, TMPEOOPa30BAHKME [AHHBIX, BHU3yalU3alUs TaHHBIX,
MHTEpIpPETALMS pe3yIbTaTOB

2.3

YMeHue onpenensaTh HHOOPMAIMOHHBIN 00BEM TEKCTOBBIX, IPAPUICCKUX U
3BYKOBBIX JAHHBIX IIpX 3aJaHHBIX IapaMeTpax IUCKPETHU3aluu. YMEHHUE
OTIPENIENIATh CPEIHIOI CKOPOCTH IMepeadn NaHHBIX, OLECHHUBATh M3MCHEHUE
BpEMEHH Iepelayl Mpu U3MEHEHHH WH()OPMAIMOHHOTO 00BhEMa NAHHBIX H




XapaKTePUCTHK KaHaia CBSI3U

2.4

2.5

YMeHue cTpouth Koj, OOecredyMBarOmMii HAUMEHBIIYI0O BO3MOXKHYIO
CPEAHIOI0 JUTMHY COOOIIEHHSI TPH N3BECTHON YaCTOTE CHMBOJIOB

YMeHue ucnosap30BaTh NMPU PELICHUH 3a7a4 CBOMCTBA MO3ULIMOHHOM 3aIliCH
YHUCEN, AJITOPUTMBI MOCTPOCHUS 3alUCU YMCIIA B IO3ULMOHHOM CHUCTEME
CUMCJIEHUSI C 3aJJaHHBIM OCHOBAHMEM M IOCTPOEHHUS 4YHUCIA IO CTPOKE,
coJepKallel 3amuch 3TOrO0 4Yucjiaa B MO3ULUUMOHHOM CHCTEME CUYHUCIEHMS C
3aJlaHHBIM OCHOBAaHWEM; YMEHHUE BBIMOIHITH apU(PMETHUICCKHUE OIEpaIii B
MTO3ULIMOHHBIX CUCTEMAaX CUUCIICHUS

2.6

2.7

YMeHue CTpOUTb JIOTUYECKOE BBIPAXEHHME B  JU3BIOHKTHBHOM H
KOHBIOHKTHBHOM HOPMaJbHBIX (pOpMax Mo 3aJaHHOM TaOiHile MCTHHHOCTH;
ucciesoBaTb ~ 00JacTb ~ HMCTMHHOCTH  BBICKAa3bIBAaHUS,  COJEPIKAILEro
IIEPEMEHHBIC; PEIIaTh HECIOKHBIE JIOTUYECKUE YPABHEHUS

YMeHne pemarb alropuTMHUYECKHE 3a/1a4d, CBSA3aHHBIC C aHATU30M rpadoB
(3a1auM MOCTPOEHMsI ONTUMAIBHOTO MYTH MEXAY BeplIMHaMu rpada,
ONpeAeNeHUs]  KOJIMYECTBAa  PAIMYHBIX IyTed  MeXAy BeplIMHAMU
OPUEHTUPOBAHHOI'O ALIMKIMYECKOro rpada)

2.8

YMeHHE HCHOJB30BaTh ACPEBbS IIPU AHAIM3€ U MOCTPOCHUM KOJOB W JUIS
IPEJCTaBICHNUS apu(PMETHUECKUX BBIPAKEHUM, IPU PELICHUN 3a]a4 MOUCKa
U COPTUPOBKH; YMEHHME CTPOHUTH AECPEBO MUIPHI II0 3aJAHHOMY aJIrOpPUTMY;
pa3pabarbIBaTh U 0OOCHOBBIBATh BBIMIPHIIIHYIO CTPATETHUIO UTPBI

2.9

2.10

YMeHue AHAJIN3UPOBATH AJITOPpUTMBbI C HCIIOJIBb30BaHHUECM Ta6J'II/II_I
TPAaCCUPOBKHU; OIPCACIIATH 0e3 UCIOIb30BaHUS KOMIIBIOTCPA PE3YyJIbTaThbl
BBIIIOJIHCHUA HECJIOXKHBIX IIpOrpaMM, BKIIIOYAIOMIUX MMHUKJIbI, BCTBJICHUA H
moammporpaMmal, IIpH 3aJaHHBIX UCXOAHBIX JaHHBIX

YMeHue onpenensits CI0KHOCTh U3y4aeMbIX B Kypce 0a30BbIX aJlrOPUTMOB
(cymMMHpOBaHHE 3JEMEHTOB MAacCHBa, COPTUPOBKAa MaccuBa, INepeOopHbIe
QITOPUTMBI, JBOMYHBII TIOMCK) M TPUBOAUTH TPUMEPHI HECKOJIBKHUX
JITOPUTMOB Pa3HOU CIIOKHOCTU JUIsl pEeLIEHUs] OAHOMU 3a1a4u

2.11

Brnanenune yHuBepcaqbHBIM S3bIKOM HPOTPAaMMHUPOBAHUS BBICOKOIO YPOBHS
(TMackanb, Python, Java, C++, C#), npencraBieHusiMH O 0a30BBbIX THIIAX
JAHHBIX M CTPYKTYpax JaHHbIX; YMEHHE HCIOJIb30BaTh OCHOBHBIE
YIPaBISOME KOHCTPYKIIUN; YMEHUE OCYIIECTBISATh aHAIU3 MPEATI0KEHHOM
IPOrpaMMBbl: ONpPEAEATh Pe3yNbTaThl paboThl MPOrpaMMbl MPH 33JaHHBIX
UCXOJHBIX JAHHBIX; ONPENENSITh, IPU KaKUX MCXOJHBIX JaHHBIX BO3MOKHO
MOJTyYeHUE YKa3aHHBIX PE3Y/IbTAaTOB; BBIABIATH JAaHHBIE, KOTOpPBIE MOTYT
MIPUBECTH K OIIMOKe B paboTe MporpaMmbl; GOpMYyIUPOBATh MPEIIOKEHUS
10 YJIYYILIEHUIO TPOIrPaMMHOI0 K0Jia

2.12

YMeHue peanu3oBbIBaTh HA  BBIOPAHHOM  JJII  U3YYCHHUS  SI3BIKE
nporpamMmmupoBanus Bbicokoro ypoBHs (Ilackams, Python, Java, C++, C#)
TUTIOBBIE AITOPUTMBI 00PaOOTKH YMCEIN, YHCIOBBIX MOCIEI0BATEIBHOCTEN U
MAacCCHBOB: IPEJCTABIICHUE YUCIIa B BHJEC HAOOpa MPOCTBIX COMHOMKHUTEIICH;
HaXO0XJICHUE MAKCUMAIbHOW (MUHUMAJIbHOU) IHU(PH HATYpaIbHOTO YHKCIIA,
3allMCAHHOTO B CHUCTEME CUYHMCJIEHUSI C OCHOBAHHMEM, HE MpeBblimatromum 10;
BBIUKCIICHHE OOOOMIEHHBIX XapaKTePUCTUK JIIEMEHTOB MacCHBa WIH
YHCIIOBOM  TOCIENOBAaTENbHOCTH  (CyMMBI, TPOU3BEACHUS  CPEIHEro
apu(MEeTHYEeCKOr0o, MHUHUMAJIBHOTO H  MaKCHMAJIBHOTO  3JIEMCHTOB,
KOJMYECTBA JJIEMEHTOB, YJOBJICTBOPSIONINX  33JaHHOMY  YCIIOBHUIO);
COPTHUPOBKY JJEMEHTOB MAacCHBa; YMEHHE HCIIOJIb30BaTh B MpOTrpaMMax
JaHHBIC PA3UYHBIX THUIMOB C YYETOM OTrPAaHWUYCHHN Ha JUANa30H UX
BO3MOJKHBIX 3HAYCHHH, MPUMEHATH MPU PEIICHUHN 3a]1ad CTPYKTYPHI TaHHBIX
(criMckM, CIIOBapH, CTEKH, OYEpeIH, JACPEBbs); MPUMEHSITh CTaHAAPTHBIE U
COOCTBEHHBIC TOAMPOrPaMMBI JIJII OOpaOOTKM YHCIOBBIX JaHHBIX |




CUMBOJIBHBIX CTPOK; MCHOJI30BaTh MPH pa3pabOoTKe mporpamMm OHUOIMOTEKH
noamporpaMm; YMCHHUC HUCIOJbB30BAThL CPCACTBA OTIAAKH IPOTrpaMM B CPCAC
IPOTPaMMHUPOBAHUS

2.13

2.14

YMeHue ucnoib30BaTh 3JICKTPOHHBIC TAOIHIIBI ISl aHAIKN3a, TPEICTaBICHUS
U 00pabOTKM NaHHBIX (BKIOYAsh BHIOOP ONTHUMAIBLHOTO PEIICHUs, MOI00p
JUHUM TpPEHJa, pelIeHre 3a/lad MPOTHO3UPOBAHUS); YMEHHE HCIIOIb30BaTh
TaOIWYHBIC (PENSIIIMOHHBIC) 0a3bl JAHHBIX U CIIPABOYHBIC CHCTEMBI

YMeHue OpraHu3oBBIBaTh JIMYHOE HHMOPMAIIMOHHOE MPOCTPAHCTBO C
UCIOJIb30BAHUEM Pa3IMYHBIX CPEACTB LU(POBBIX TEXHOJIOIMH; MOHUMaHHE
BO3MOYKHOCTEH HU(POBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYT, HHU(POBBIX
00pa3oBaTeIbHbIX CEPBUCOB

INEPEYEHD 2JIEMEHTOB COAEPKAHMUA, IIPOBEPAEMBIX HA EI'D 110
NH®OPMATHUKE

Koxa
1

11

IIpoBepsieMblii 31eMEHT COEPKAHUSA
[udpoasi rpaMOTHOCTH

OCHOBHBIE TCH/ICHIIMH Pa3BUTHsI KOMITBIOTEPHBIX TEXHOJOTHH. [lapaensHbie
BBIYHCIICHHS. MHOTONPOIIECCOPHBIE CHCTEMEBI. PacripeenéHHbIe BEIYNCITUTEIBHBIC
CUCTEMBI 1 00pab0TKa OOJIBIINX JAHHBIX

1.2

13

1.4

[IpUHIMIIBI TIOCTPOEHUS MW anmnapaTHble KOMIIOHEHTbl KOMIIBIOTEPHBIX CETEH.
Ceresble nporokoiibl. Cerb MnTepHeT. Anpecanus B cetu MutepHet. [IpoTokosbl
creka TCP/IP. Cucrema nomeHHbIXx uMEH. Paspenenue IP-cetm Ha mojacetd ¢
IMOMOII[BI0 MACOK MOJICETEH

QaitnoBass cuctema. I[louck B QaitnoBoil cucreme. [IpuHIMOBI pa3MelIeHUs U
UMeHOBaHus (aiIoB B AOITOBpeMeHHON mamsT. [11aGnoHbl 1l onucaHus TpyHn
(aiinon

CkopocTs  mepemauyd  JaHHBIX.  3aBUCUMOCTh  BpPEMEHH  Tepelayd  oOT
nH(MOPMAaIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHAaJa CBSI3U

1.5

1.6

HIudpoanue naHHbIX. CHMMETpUYHblE M HecUMMeTpuuHble HM@pel. [Hudps
npoctoii 3amensl. [lIugp Lezaps. 1ludp Buxenepa. Anroputm mudposanust RSA

Koapl, nmo3Bosstone 0OHapykKMBaTh U HUCHPABIATH OMIMOKH, BO3HUKAIOLIUE MPHU
nepenave JaHHbIX. PaccrosHune Xsmmunra. KoaupoBaHue ¢ moBTOpeHHEM OWTOB.
Konasr XsMmMuHTa

Teopernueckue 0OCHOBBI HH(OPMATHKH

2.1

JlBonuHOe KonuMpoBaHHe. PaBHOMEpHBIE U HEpaBHOMEpHBIE KOJbl. [lekonupoBaHue
COOOIIIeHNH, 3allMCaHHBIX C IMOMOIIBI0 HEPaBHOMEPHBIX KOAOB. YcioBue PDaHo.
ITocTpoeHne 0lHO3HAYHO AEKOANPYEMBIX KOJOB C IOMOIIBIO IEpEBA

2.2

2.3

Teopernueckue Moaxo/Ibl K OLIEHKE KosindecTBa HHPpopMaruu. EAuHUIBI n13MepeHus
KojauuecTBa HMHpopManuu. AndaBUTHBIM MOAXOA K  OIEHKE KOJIMYeCcTBa
uHpopmanuu. 3akoH afauTuBHOCTH HHpopManuu. Popmyna Xaptnu. Madopmarus
n BeposiTHOCTh. Dopmyna llleHHOHa

Cucrembl cuucieHus. Pa3BépHyTas 3amuch TIENbIX W JPOOHBIX 4YHCET B
MO3UIIMOHHOM cucteMe cuuciieHus. CBONCTBa MO3MIIMOHHOM 3alHdCH  YuUCa:
KOJIMYECTBO 1P B 3amuCH, MPU3HAK JCIMMOCTH YHCIa HA OCHOBAHUE CUCTEMBI
CUHCTICHHS. ANTOPUTM IEpeBojia IeJIOT0 Yncia u3 P-UYHON CHCTEMBI CUMCIICHUS B
JECATUYHYI0. AJTOPUTM TIEpPeBOJa KOHEUHOH P-wdHOW ApoOW B JECATUYHYIO.
AJropuTM MepeBojia 1EeI0ro Yucia U3 AECITUYHON CUCTEMbI CUUCIICHHS B P-muHyt0.
[TepeBon KOHEUHOU necATUYHOW ApoOM B P-wunHyro. J[BowmdHas, BOCBMEpUYHAS U
[IeCTHAIIATCpPUYHAS] CUCTEMBI CUHCIICHUS, CBSI3b MEXAy HUMH. Apudmerndeckue
ONepalny B NO3UIIMOHHBIX CUCTEMAX CUHUCICHUS

2.4

TpOI/I‘-IHaSI YpaBHOBCHICHHAsA CHUCTCMaA CYHCJIICHUS. I[BOI/I‘-IHO-ILCCSITI/I‘IHEUI CUCTCMAa




CUHCJICHUA

2.5

Komuposanue texctoB. KomupoBka ASCII. OgHoGaiiTHbie kKoaupoBku. CTaHmapT
UNICODE. Komupoka UTF-8. Omnpenenenue wuHPOpMAIHMOHHOTO 00BEMa
TEKCTOBBIX COOOIIEHUI

2.6

2.7

2.8

KomupoBanue wuzobpakenmii. OneHka uWHPOpMAIMOHHOTO O00BEMA TpadUUYECKUX
JAHHBIX MPHU 3aJlaHHBIX pa3pelICHUHd W TIyOMHE KOAMPOBaHUS IBeTa. l[BeTOBEIC
monenu. KommpoBanue 3Byka. OrlieHka WHGOPMAIMOHHOTO 00BEMA 3BYKOBBIX
JTAHHBIX MPU 33JAHHBIX YaCTOTE IUCKPETU3AIMU U PA3PSIHOCTH KOIUPOBAHHUS

Anrebpa noruku. [loHATHe BBICKa3bIBaHMA. BbICKa3bIBaTeNbHBIE  (OPMBI
(npenukatsl). KBaHTOpBI CylIeCTBOBAaHUS U BCEOOIIHOCTH.

Jlornyeckne omepauuu. Tabmupl HMCTUHHOCTH. Jlormyeckwe  BbIpaXKEHUS.
Jlornueckue ToxaecTsa. Jlornueckue onepanyu U onepaluy Haj MHOKECTBAMHU.
3akoHBl  anreOppl  JIOTHMKH. OKBUBAICHTHBIE TMPe0oOpa3OBaHUS  JIOTUYECKUX
BbIpakeHuil. Jlornueckue ypaBHEHHsI U CUCTEMbl YPaBHEHUH.

Jlornyeckne (QYHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX  JIOTUYECKHX
(GyHKLIUH OT KOJMYECTBAa apryMEHTOB.

Kanonnueckue OpMbI TOTHYECKUX BBIPAKESHHHA

COBGpIHGHHI:IG JAU3BIOHKTUBHBIC KOHBIOHKTHUBHBIC HOPMAJIBHBIC q)OpMBI, AJITOPUTMBI
HUX IIOCTPOCHUA 110 Ta6n1/1ue HMCTHUHHOCTHU

2.9

Jlormueckue 53IeMEHTHl B cocTraBe KommbtoTepa. Tpurrep. Cymmarop.
Muoropa3psausiii cymmatop. [locTpoeHrne cxem Ha JOTHYECKHX 3JEMEHTax I10
3aIaHHOMY JIOTUYECKOMY BBIPQKECHHUIO. 3aIllKCh JIOTHYECKOTO BBIPAXKECHHUS 10
JIOTUYECKOH cXeme

2.10

2.11

Mogenu u MonenupoBanue. llenu wmogenupoBaHus. AJEKBATHOCTb MOJEIH
MoJIeInpyeMoMy 00BbeKTy min npoueccy. @opManusanus IpUKIaJHbIX 3a/1a4.
[IpencraBnenue pe3yabTaTOB MOJETUPOBAaHMUS B BUJAE, YIOOHOM JUIl BOCHPUSATHS
yenoBekoM. ['paduueckoe npeacrapBieHue 1aHHbIX (CXeMBbl, TAOIUIBL, TpadUKH).

[IpeacraBneHue menbIX YUCEN B MaMAITH KOMIbIOTepa. OrpaHUuE€HHOCTh JAMarna3oHa
Yyycell IPU OIPAHUYEHUN KOJUYECTBA pa3psAnoB. IlepenosiHeHue pa3psgHON CETKH.
be33nakoBbie W 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT. JIBOMYHBIN JTOMOTHUTEILHBIN
KOJI OTPULIATEIIbHBIX YUCEN.

[ToburoBeie mornyeckue onepanuu. Jlornueckuii, apupMeTnyecKuil ¥ HUKINIECKHUM
casuru. [ludpoBanue ¢ moMOIIbIO MOOUTOBOH onepanuu «uckitouatomiee MJIN»

2.12

IIpencraBieHne BELIECTBEHHBIX YKMCEN B MaMATH KOMIIBIOTEpa. 3HAJallas 4acTb U
MopsAIoK yMcia. Jluamna3oH 3HauU€HUN BelECTBEHHBIX ducen. [IpobieMbl XpaHeHUs
BELIECTBEHHBIX 4YMCEJ, CBS3aHHBIE C OIPAaHWYEHHEM KOJIMYECTBA pPa3PsJIOB.
BreinonHenue omepanuii ¢ BEHIECTBEHHBIMH YHMCIAMH, HAKOIUIEHHWE OLIMOOK IMpHU
BBIUUCIICHUSIX

2.13

I'padsl. OcHoBHBIE IOHATHS. Buabl rpados. Onucanue rpadoB ¢ HOMOINIBI0 MAaTPHUIL
CMEKHOCTH, BECOBBIX MaTpHII, CIIUCKOB CMEKHOCTH. PelleHne aaropuTMHUYecKux
3aja4, CBSI3aHHBIX C aHAIM30M TpadoB (OCTPOCHHE ONTUMAIBHOTO IMYTH MEXIY
BepIIMHAMU rpada, ompelneneHue KOJMYECTBA pA3IUYHbIX IMyTeHd MEeXIy
BEpLIMHAMU OPUEHTUPOBAHHOT'O AlIMKINYECKOro rpaga)

2.14

2.15

HepeBnsi. bunapnoe ngepeBo. JlepeBbsi momcka. Cmocobsl 00xoma Jepesa.
IIpencraBnenue apupMeTHUECKUX BBIpaXXEHUH B BHIe jAepeBa. Mcmonb3oBanue
rpadoB U 1epeBbEB IPU OMMCAHUU OOBEKTOB M MPOLIECCOB OKPYKAIOIET0 MUpa
JluckpeTHble UTpBI ABYX HTPOKOB C moiHOW uHGpopmaruei. [loctpoenne nepera
nepebopa BapuUaHTOB, OMNHMCAHUE CTPATETMH Wrpbl B TaOuu4yHOM  (opme.
BoIurpeiiiiabeie ¥ IPOUTPHIIIHBIE TO3UIUU. BBIMTPHINIHBIE CTpaTeruu

2.16

CpencrTBa MCKYCCTBEHHOTO WHTEIUICKTA. VneHTudUKaIus U MOUCK HU300paKEeHHH,
pacrio3HaBaHUC JIWII. HUcnons3oBaHue MCTOIOB HCKYCCTBCHHOTO HMHTCIIJICKTA B
oOyuaromux cucremax. Vcrnosiap3oBaHHE METOJOB MCKYCCTBEHHOI'O HMHTEJUIEKTa B




pobororexnuke. MlaTepHer Bemeii. HeliponHsie cetn

AJTOpUTMBI U IPOTPAMMUPOBAHHE

3.1

3.2

3.3

3.4

dopmanuzanus MOHATUS ainroputMma. MamumHa TbelopuHra Kak yHHBEpCajabHas
MOJIEb BBIYUCIIEHUN

O1eHKa CI0XKHOCTU BBIYHCICHHUNA. BpeMsi paboThl M1 00bEM HCIIONB3YEMOI MaMsITH,
UX 3aBHCHMOCTb OT pa3Mepa MCXONHBIX JaHHBIX. OLEHKa aCHMNTOTHYECKOU
CJI0)KHOCTH aJTOPUTMOB. AJITOPUTMBI MOJIMHOMHUAIBHON CII0KHOCTH. IlepebopHble
anropuTMsl. [IpuMepsl pa3Iu4HbIX aJITOPUTMOB PELIECHUS OAHOW 3aJadd, KOTOPBIE
HMMEIOT Pa3JIMYHYIO CI0KHOCTh

OmnpeneneHre BO3MOXKHBIX — pPe3yJbTaToB pabOThl MPOCTEHIIUX — aJrOPUTMOB
YIPABIEHUS HUCHOJHUTEISIMA M BBIYMCIUTENBHBIX alnropuTMoB. OmnpeneseHue
HCXOJHBIX JIJAHHBIX, IPYU KOTOPBIX AJITOPUTM MOXKET AaTh TpeOyeMblil pe3yIbTaT

AnroputMbl  00paOOTKM HATypajbHBIX YHCEN, 3aldCaHHBIX B IO3MIMOHHBIX
CHCTEMax CUMCIICHUs: pa3OMeHHe 3alMCcH YUCIia Ha OTIeNbHbIE HU(PHI, HAXOXKICHUE
CYMMBl M TIpOW3BeACHHS LU(P, HAXOXKIECHHE MaKCHUMAIbHOW (MHHUMAIbHOMN)
UQpHI.

[IpencraBnenne uymciaa B BuAe HaOopa MPOCTBIX COMHOXHTENEH. ANTOPUTM
OBICTPOTO BO3BE/ICHUS B CTENEHb. [IOMCK MPOCTHIX YMCeN B 3a/laHHOM JIMaNa3oHe C
MIOMOILBIO AJIFTOPUTMA «pelieTo DpaTocheHa

3.5

MHOFOp&SpHI{HHe OeJabIC YKucila, 3aJa4u JUTMHHOM apI/I(bMeTI/IKI/I

3.6

S3eik mporpammupoBanus (Ilackane, Python, Java, C++, C#). Tumbl JaHHBIX:
IEJIOUMCIICHHBIE, BEIIECTBEHHBIE, CHMBOJIbHBIE, Jornueckue. Berpnenus. CroxxHbIe
ycinoBust. Llukitel ¢ yenoBuem. LIMKITBI 1O IepeMeHHOM.

OOpaboTka HaHHBIX, XpaHSAmMXcs B ¢aitnax. TekcroBele W ABOWYHBIC (HAIIbL.
daiinoBbie nepeMeHHbIe ((ailoBsle ykazarenu). Urenue u3 ¢aitna. 3anuce B daiii.
Pa30buenue 3agaun Ha noazagauu. [lognporpammel (mpoueaypsl ¥ GyHKIUH).
Vcnonp30BaHue CTaHAAPTHOM OMOIMOTEKH sI3bIKA IPOTPaMMUPOBAHUS

3.7

3.8

3.9

Pexypcus. PexypcuBHble mnpouenypbl U ¢yHKuuu. Mcnonb3oBaHue cTeka s
OpraHM3allK PEKYPCUBHBIX BHI30BOB

Uucnennsie meTonbl. TouHOe W NPUOMIKEHHOE pelieHus 3amadu. YucleHHOoe
pellleHre YpaBHEHHM C TOMOIIbI0 moadopa mapamerpa. YMCICHHBIE METOJbI
pelieHusi ypaBHEHMi: MeToj Tiepebopa, METOJ  IOJOBUHHOTO  JICJICHUS.
[Tpubnmx€HHOE BBIUMCICHHE [JIMH KPHUBBIX. Bbuncienuwe muomaneit ¢Guryp c
MOMOIIBI0 YHMCJIEHHBIX METOAOB (METOJ TMPSMOYTOJIHHUKOB, METOJ Tpamnenui).
ITouck wmakcumyma (MUHUMYMa) GYHKIUUA OJHOM TMEPEMEHHOW METOJ0M
MMOJIOBUHHOTO AEJICHUS

O6paboTka CUMBOJIBHBIX JTAHHBIX. Bcerpoennbie byHKIIIN SI3bIKa
MPOTpaMMHUPOBAHUS 1T 00pabOTKM CHMBOJIBHBIX CTPOK. AJTOPUTMBI 00paOOTKH
CHUMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUN CUMBOJIA B CTPOKE, pa30ueHMe
CTPOKH Ha CJIOBA IO MPOOEThHBIM CHMBOJIAM, MOWCK TMOJCTPOKH BHYTPH JAaHHOMN
CTPOKH, 3aME€Ha HalJIEHHOM MOACTPOKH Ha JIPYTyIo CTpoKy. ['eHepaius Bcex CloB B
HEKOTOpOM  aidasure, VAOBJICTBOPSIONINX ~ 3aJlaHHBIM  OTPAHUYEHUSM.
[Ipeobpa3oBaHue yricia B CAMBOIBHYIO CTPOKY U 0OpaTHO

3.10

MaccuBel ¥ TIOCIEAOBATEIbHOCTH  4YHceNl.  BpruucieHne  0000MIEHHBIX
XapaKTEPUCTUK DJIEMEHTOB MacCHBa WJIM YHCIIOBOM IMOCIEAOBATEILHOCTH (CYMMBI,
MIPOU3BE/ICHUS, CPEIHEro apu(PMETHUYEeCKOro, MUHUMAIBHOTO W MaKCHUMaJbHOTO
AJIEMEHTOB, KOJMYECTBA D3JIEMEHTOB, YJIOBJIETBOPSIOMIMX 33JaHHOMY YCJIOBHIO).
JIMHEWHBI TIOWCK 3aJJaHHOTO 3HAYCHHWs] B MacCHBE. AJNTOPUTMBI pabOTHI C
JJIEMEHTAaMU MacCuBa C OJHOKPAaTHBIM HIPOCMOTpOM MaccuBa. CopTHpOBKa
OJIHOMEpHOT0 MaccuBa. [IpocTeie METOABI COPTUPOBKU (METOI MY3bIpbKa, METOA
BbIOOpa, copTupoBKa BcTaBkamu). CopTHpoBKa ciusHHUEM. BbICTpas copTUpoOBKa
MmaccuBa (anroputm QuickSort). J[BoruHBIN MOUCK B OTCOPTUPOBAHHOM MacCHBE




3.11

JIBymMepHBIE MacCUBBI (MaTpHIlbl). AITOPUTMBI 00pPaOOTKH BYMEPHBIX MAaCCHBOB:
3allOJIHCHUC [IBYMCPHOI'O YHCJIOBOTO MacCCHBa IO 3aJaHHBIM IIpaBUWJiaM, ITIOHCK
JJIEMEHTa B IBYMEPHOM MAaCCHBE, BBIUMCIICHHE MaKCUMyMa (MUHUMYMa) H CYMMBI
AJIEMEHTOB JIBYyMEPHOT'O MAacCHBa, NEPECTAaHOBKAa CTPOK M CTOJOLIOB JBYMEPHOTO
MaccHBa

3.12

3.13

3.14

CrnoBapu (accolMaTHBHbIE MAacCUBBI, oToOpaxkenwus). Xom-Tabnuisl. [loctpoeHue
as1(haBUTHO-YACTOTHOTO CJIOBAps JJIs 33/IaHHOTO TEKCTa

Creku. AHanu3 TNpaBWIBHOCTH  CKOOOYHOTO  BBIpaXEeHUsA.  Bpruncienue
apu(pMETHYECKOr0 BBIPa)KEHUS, 3alIMCAaHHOT0 B MOCT(GUKCHOM (hopme.
Ouepenu. Mcnonp30BaHue ouepeu 115l BpEMEHHOI'O XPaHEHUS! IaHHBIX

Anroputmbl  Ha rpadax. I[locTpoeHHe MHHMMATBLHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBSI3HOTO HEOpUeHTHpoBaHHOro Tpada. KommuecTBo pa3nuyHBIX
MyTed MEXIy BEpIIMHAMH OPUEHTHUPOBAHHOTO AIMKIMYECKOTO rpada. AIroputm
JlekcTpsl

3.15

3.16

3.17

HepeBbsi. Peanusanus gepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J[BoMuHBIE
(ounapuble) nepeBbs. IlocTpoeHue paepeBa s 3a4aHHOTO apU(METUYECKOTO
BbIpakeHUs. PekypcuBHBIE anroputmbl 00xojaa jaepeBa. Vcronb3oBaHHE CTeKa U
ouepeu st 00Xo/a aepena

JluHaMu4ecKoe MPOrpaMMHUPOBAaHME KaK METOJ peIleHHs 3a7ad C COXpaHEHHEM
IIPOMEXYTOUHBIX PE3yJbTAaTOB. 3a/Jayy, pellaeéMble C MOMOIIbIO JWHAMUYECKOTO
IIPOrpaMMUPOBAHUS: BBIUMCIEHUE PEKYPCUBHBIX (YHKLUMH, MOJACUET KOJIMYECTBA
BAapuaHTOB, 3ala4v OIITUMU3AlIUN

[TonsaTne 06 0OBEKTHO-OPHUEHTUPOBAHHOM MPOrpaMMHUpoBaHud. OOBEKTHI M KJIACCHI.
CaoiictBa 1 MeToJbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHanu3. Pazpaborka
IpOrpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO Moaxoaa. MHkancymsmus,
HaclieloBaHKe, NoIUMopdu3m

WHdopmannoHHbIE TEXHOJIOTHH

4.1

Anamu3 naHHbIX. OCHOBHBIE 33/a4M aHAIM3a JaHHBIX: HPOTHO3MPOBAHUE,
KJaccupuKkanus, KiacTepusalus, aHaiu3 OoTkKJIOHeHuH. [locienoBaTenbHOCTD
peleHus 3a7ay aHajlu3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX, OUYMCTKA U OIIEHKA
KauecTBa JaHHbBIX, BBIOOp U (WJIM) MOCTPOCHUE MOJEINH, MPeoOpa3oBaHUE JTaHHBIX,
BU3YyallM3allusl JaHHbBIX, MHTepHpeTanus pe3yinpTaToB. [Iporpammubie cpeicTa u
WNuTepHer-cepBuCHl Isl 00paOOTKU U MPEACTABICHUS JaHHBIX. bosblue TaHHBIE.
MarmmHHOe 00y4eHue

4.2

4.3

4.4

AHanu3 TaHHBIX C OMOILBIO JIEKTPOHHBIX Ta0NUL. BelunciieHre cyMMBI, CpeTHEro
apudmernyeckoro, HamOOJbIIero  (HAMMEHBIIET0) 3HAYEHUS  JIMara3oHa.
Bbruucnenue koap@uIMeHTa KOppeslsuud JBYX psaoB JaHHBIX. llocTpoenue
CTOJIOYATHIX, TUHENYATHIX U KPYroBbIX quarpamm. [loctpoenue rpagukoB GyHKIIHIA.
Ilonbop nMHUM TpeHJa, pelIeHHWe 3aJady NpPOTHO3UpOBaHMA. Pemenue 3amay
ONTHMHU3AIMHU C TTOMOIIbIO 3JIEKTPOHHBIX TaOIHUI]

JluckpeTu3anusi Ipu MaTeMaTUYECKOM MOJICITHMPOBAHUU HEMPEPHIBHBIX MPOIECCOB.
MoaenupoBanue IOBW)KCHHUS. MoaenupoBanue OMOJIOTUYECKUX CHCTEM.
Matematuueckue MOJEIH B OKOHOMHKE. BBIYHCIUTENBHBIE SKCIEPUMEHTHI C
Mozaensmu.  OOpaboTka pe3yslbTaToOB dAKCHEpPUMEHTAa. MeETo HaWMEHBIINUX
kBapaToB. OlIeHKa YHCIOBBIX MapaMeTPOB MOAECTUPYEMBIX OOBEKTOB U MPOIIECCOB.
BoccTraHnoBiieHre 3aBUCUMOCTEHN IO pe3ysibTaTaM dKCIIEPUMEHTA

BepositHocTHbIE MOnienu. Metoasl MonTte-Kapino. UMuTainoHHOE MOJETMPOBAHUE.
CucTteMbl MacCOBOTO 0OCTYKHBAHHUS

4.5

Tabnuunsle (pensuuoHHble) 6a3bl JaHHBIX. Talnuia — mpeacTaBiIeHne CBEACHUH 00
OJHOTHIHEIX 00bekTax. Iloje, 3amuch. Kimrou tabmmipl. Pabora ¢ rotoBoi 0a3oit
JTaHHBIX. 3amojHeHne 0a3bl MaHHBIX. [IOMCK, COPTHpPOBKA W (UIBTpAIHs TaHHBIX.
3anpockl Ha BBIOOPKY JAaHHBIX. 3alpOCHl C MapameTpamu. Beraucisiembie mojis B




3ampocax.
MHuorotabiudHble 0a3bl JaHHBIX. THITBI CBsI3el MEeX Ty TabnuiiaMu. BHENIHMI KITIOY.
[emocTHOCTH 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTAOJIUYHBIM 0a3aM JaHHBIX

TexcroBslit npoueccop. CpeacTBa MOUCKA U aBTO3aMEHbI B TEKCTOBOM IIPOLIECCOPE.
4.6 CTpyKTypupOBaHHbIE TEKCTOBBIE JOKYMeHThl. CHOckM, ornasieHue. IlpaBuiia
LIUTUPOBAHUS UCTOUHUKOB U oopmieHns 6ubnuorpaguueckux cChlIok

YYEBHO-METOJANYECKOE OBECIHHEYEHUE OBPA30OBATEJIBHOTI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYHEHUKA

* Undpopmaruka (B 2 yactsx); 10 kinacc. yrinyonennoe odyuenue [lomskos K.1O., Epemun E.A.
OO011ecTBO ¢ orpaHnYeHHON 0TBETCTBEHHOCTHI0 «BMTHOM. JIaGoparopust 3HaHMI»; AKITMOHEPHOE
obmmectBo «M3narenscTBo «IIpocBemienney

* Undopmaruka (B 2 yactsx); 11 kmacc. yriryoneanoe ooyuenue [Tomsxos K.1O., Epemun E.A.
OO6mecTBo ¢ orpann4yeHHoi oTBeTCTBeHHOCThI0O « BUHOM. Jlaboparopus 3HaHU»; AKIIMOHEPHOE
obmiectBo «M3narenscTBO «IIpocBerienue»

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA
Metoaunueckoe nmocobue BxoauT B coctaB Y MK «Mudopmatuka» mans 10-11 kmaccos, aBTOpHI:
[Tonskos K. 1O., Epemun E. A.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

¥Yb LHOK «Mos IIkoma»
Pemy EI'D
OUITN
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