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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo wuH(popmaTHke (yriayOi€HHBI YpOBEHb) HAa YpOBHE CpEIHEro OOIIEero
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBe TpeOOBaHMII K pe3yJabTaTaM OCBOCHHS OCHOBHOM
00pasoBaTeNbHON TPOrpaMMBbI cpeHero obmero oopasoanus, npencraieHHbx B ®T'OC COO,
a Taxke (penepanpHO paboydeil MporpaMMbl BOCIIUTAHUSI.

[Iporpamma mo nHpopMaTrke NaET MPEICTaBICHHUE O LENsIX, 00MIel cTpaTernu 00y4YeHuUs,
BOCITUTAHUS W PAa3BUTHUS OOYUaIOIIUXCS CpelcTBamMu ydeOHoro npeamera «MHpopmatnkay Ha
yrayOn€HHOM  ypOBHE,  yCTaHaBIMBaeT  0Os3aTellbHOE  NPEIMETHOE  COAepKaHHe,
npeIycMaTpuBaeT €ro CTPYKTYpUpOBaHWE TIO pasfelnaM U TeMaM Kypca, OINpeaenseT
pacrpenenenue ero mno kiaccam (rogaM U3ydeHus ), AaéT MPUMEpPHOE paclpe/iesieHue YIeOHbIX
9acoB [0 TEMATUIECKUM pa3JiesiaM Kypca M peKOMEHIyeMyIo (TPUMEPHYIO) TIOCIEI0BATEIFHOCTD
UX HM3yYeHUs C y4ETOM MEXKMPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
npoliecca, BO3pacTHBIX OCOOCHHOCTEN 00yYaroImuxcs.

[Iporpamma 10 wWH(MOpPMATUKE ONpENENsIeT KOJWYSCTBEHHBIE M  KAd4eCTBEHHBIC
XapaKTePUCTHKH YYEOHOTO MaTepuana Ui KaXJIOro ToAa H3y4YeHHs, B TOM 4YHCIE JUIS
COJIEP)KaTeIbHOTO HAMOJIHEHHUS PAa3HOrOo BUJA KOHTPOJIsS (IPOMEXKYTOUHOM aTTecTaluu
00y4aromuxcsi, BCEPOCCUIUCKUX MPOBEPOUHBIX PabOT, TOCYAaPCTBEHHOW UTOTOBOM aTTECTAIINH).
[Iporpamma 1o wuHpOpPMATHKE SBISIETCS OCHOBOW /IS COCTaBICHUS AaBTOPCKUX YYEOHBIX
porpaMM U Y4eOHHUKOB, TOYPOUHOTO TUIAHHPOBAHUS Kypca YUUTEIIEM.

NudopmaTtuka B cpeHeM 001eM 00pa3oBaHUU OTPAXKAET:

CYIIHOCTh HMH(OPMATUKH KaK HAyYHOM JWUCHUIUIMHBI, H3y4arouleil 3aKOHOMEPHOCTH
NPOTEKaHUsT W BO3MOXKHOCTH aBTOMATH3allMU WH(OPMAIMOHHBIX MPOIECCOB B Pa3IMYHBIX
cucTeMax;

OCHOBHBIC 00JaCTH TIPUMEHEHUS WHPOPMATUKH, TPEXKIE BCEro HHPOPMAIMOHHBIE
TEXHOJIOTHH, YIPaBIECHUE U COIIMATBHYIO Cepy;

MEXIUCIUTUTMHAPHBINA XapakTep HHPOPMATHKU ¥ HH()OPMAIIMOHHON e TEIILHOCTH.

Kypc napopmatuku i1 ypoBHS CpeHEro o01Iero oopa3oBaHus SBISIETCS 3aBEPIIAOIINM
ATaIroOM HEMPEPHIBHON MOATOTOBKU 00YUYaIOIMUXCs B 001acTH HHPOPMATHKH U WH()OPMAITMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOTHH, OMUpaeTcs Ha coaep)kaHue Kypca HMH(POPMATHKU YpPOBHS
OCHOBHOTO OOIIero oO0pa30BaHHUS H OMNBIT IOCTOSHHOTO NPHUMEHEHUS WH()OPMAIMOHHO-
KOMMYHHKAITIOHHBIX TEXHOJIOTHHA, MaéT TEOPETUYECKOE OCMBICIICHUE, HWHTEPIPETAlU0 |
0000111eHIE 3TOTO OMBITA.

Pesynbpratel yrmyOnéHHOro ypoBHA u3ydeHHs ydeOHoro mnpeamera «MHdopmaTuka
OPUEHTUPOBAHBI HA TMONYYCHHE KOMIETEHTHOCTEH [UIsi MOCIEAyIomeld MNpodecCHoHaAThHON
NESATSIIbHOCTH KaK B paMKax JIaHHOM MPEJIMETHON 00JIaCTH, TaK U B CMEXKHBIX C HEW 00JacTsX.
OHu BKJIIOYAIOT B ceO0si:

OBJIaJICHUE KIFOYEBBIMH MOHATUSAMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS JaHHAs
npeaMeTHasi 00JIacTh, PACIO3HABAHWE COOTBETCTBYIOMIMX WM TPU3HAKOB M B3aMMOCBS3EH,
CIIOCOOHOCTH JICMOHCTPHUPOBATH PA3IMUHBIC MOJXO/IbI K U3yUYCHUIO SBIICHUH, XapaKTePHBIX IS
M3y4aeMoOi MpeIMeTHO!N 00J1acTH;

YMEHHE pellaTh TUIIOBBIC MPAKTUYECKHE M TEOPETUYECKUE 3aJaud, XapaKTepHbIC IS
WCIOJIb30BaHUS METOJIOB M HHCTPYMEHTapUs JaHHOW IpeIMEeTHON 00IacTu;

HAJIMYUE TPEJCTABICHUNA O JaHHOW MPEIMETHOW O00JIaCTH KaK IEJIOCTHOW TEOopuu
(COBOKYMHOCTH TE€OPHI{), OCHOBHBIX CBS35X CO CMEKHBIMHU 00JIACTAMU 3HAHUH.



B pamkax yrayOn€éHHOro ypoBHA — H3ydeHHS HMHPOpPMAaTUKU  oOecreyuBaeTcs
IeJIeHanpaBIeHHas TOATOTOBKA O0YYaIOMUXCsl K MPOJOIDKEHUIO 00pa30BaHUsl B OPTaHU3AIMIX
npodeccuoHaIbHOTO 00pa30BaHMs M0 CIEUHUAIbHOCTAM, HEMOCPEJACTBEHHO CBSI3aHHBIM C
IU(PPOBBIMU  TEXHOJIOTHUSAMHM, TaKUM Kak MpOrpaMMHas MHXEHepHs, HWH(POpPMalUOHHAs
0€301acHOCTb, HMH(OPMAIIMOHHBIE CHCTEMbl U TEXHOJIOTUH, MOOWJIBHBIE CHCTEMBl U CETH,
OonblIMe JaHHBIE U MAlIMHHOE OOyueHHe, MPOMBIIUICHHBII HHTEPHET Bellel, HCKYCCTBEHHBIN
WHTEJJIEKT, TEXHOJIOTUH OEeCclpoBOIHON CBSI3U, POOOTOTEXHHKA, KBAHTOBBIE TEXHOJOTHH,
CHCTEMBI PACIPENEIEHHOIO peecTpa, TEXHOJOTUN BUPTYAIbHOM U IOTIOJIHEHHON peanbHOCTEH.

OcHoBHas 11e11b n3ydeHus yueonoro npeamera «MHpopmatuka» Ha yriryOJaEHHOM ypOBHE
cpeaHero oOmero oOpa3oBaHHs — OOecledyeHHe MATbHEWIIero pa3BUTUS WH(POPMAIMOHHBIX
KOMITETEHIMI 00ydJaromerocs, €ro TrOTOBHOCTH K JKM3HM B YCIOBHUSX pPa3BUBAIOLIErOCs
MH(POPMALIMOHHOTO O0IECTBAa M BO3pACcTAOLIe KOHKYPEHIIMH Ha phIHKE Tpyda. B cBs3u ¢ aTUM
uzyuenue napopmatuku B 1011 xmaccax 10mKHO 00€CTIEYUTh:

c(OPMHPOBAHHOCTH MHPOBO33PEHHsI, OCHOBAHHOTO HAa MOHMMAaHUHM POJIH MH(POPMATHKH,
MH(GOPMALIMOHHBIX U KOMMYHHMKAI[MOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIECTBE;

c(OPMHPOBAHHOCTb OCHOB JIOTHUECKOTO U aJITOPUTMHUUECKOTO MBIIIUICHUS;

c(OPMHPOBAHHOCTh YMEHUH Pa3In4aTh (DaKThl U OLICHKH, CPABHUBATH OLICHOYHBIE BHIBOIBI,
BUJETh MX CBSA3b C KPUTEPHUSIMH OLIEHUBAHUS U CBS3b KPUTEPUEB C OINPENEIEHHONW CUCTEMOM
[IEHHOCTEH, MPOBEPATH HA JOCTOBEPHOCTH M 000011aTh HH(OpMAIHIO;

c(OPMHPOBAHHOCTb NIPEJCTABICHUN O BIUSHUM UH(OPMALIMOHHBIX TEXHOJIOTUI HA KU3Hb
YyeJoBeKa B  OOIECTBE, IOHMMAHME COLHUAIBHOIO, 3KOHOMUYECKOIO, MOJUTHYECKOTO,
KyJbTYPHOTO,  IOPUJIMYECKOT0,  IMPUPOAHOIO,  IPrOHOMHYECKOIO,  MEAMIMHCKOIO U
(hM3HOIOrMYECKOro KOHTEKCTOB NUH(POPMAIIMOHHBIX TEXHOJIOTU;

IPUHATHE MPABOBBIX U 3TUYECKUX ACIEKTOB MH(POPMALMOHHBIX TEXHOJOTUH, OCO3HAHUE
OTBETCTBEHHOCTH JIIOJICH, BOBJICUEHHBIX B CO3JaHHE U HCHOJIb30BAHHWE HH(POPMAIMOHHBIX
CUCTEM, pacrpocTpaHeHHe HH(DOPMAIINH;

CO3/aHHE YCJIOBMM Ui pa3BUTHSL HABBIKOB Y4YeOHOH, IPOEKTHOH, Hay4dHO-
UCCIIEI0BAaTEIbCKONW U TBOPUECKON AEATEIbHOCTH, MOTHBALIMU 00YYarOIUXCsl K CAMOPa3BUTHIO.

B conepxanun yueGHoro npeamera « M HpopMaTiKay BBIAEISAIOTCS YEThIPe TEMaTHYECKUX
paszaena.

Paznen «lludpoBas rpaMOTHOCTB» IMOCBAIIEH BONPOCAM YCTPOMCTBA KOMIIBIOTEPOB U
JIpPYTUX 3JEMEHTOB LU(PPOBOrO OKPYXKEHHS, BKIIOUYAs KOMIBIOTEPHBIE CETH, UCHOJIb30BAHUIO
CPEICTB OIEpPALMOHHONW CHUCTeMbI, paboTe B ceTu VIHTepHET M HCMOJIb30BAaHUIO WHTEPHET-
CEpBUCOB, HHPOPMAITMOHHON 0€30MTaCHOCTH.

Paznen «Teoperndyeckue OCHOBbI MH(POPMATHKH» BKIIOYAaET B ce€Os NOHATUHHBIN
anmnapar MHQOPMATUKH, BOIPOCH KOJUPOBAHUSA MH(DOPMALUHU, U3MEPEHUS MH(OPMAILMIOHHOTO
00bEMa JaHHBIX, OCHOBBI AJIT€OPHI JIOTUKU ¥ KOMIIBIOTEPHOT'O MOJIETUPOBAHMUS.

Paznen  «AaropurMbl W NPOrpaMMHPOBAaHHMe»  HAampaBlIeH Ha  pa3BUTHE
QITOPUTMHUYECKOTO  MBIIUIEHHS, pPa3pabOTKy aJiropuTMOB M OLEHKY HUX CJIOXKHOCTH,
(opMHpOBaHHE HABBIKOB pEAlM3aLMU IPOrpaMM Ha S3bIKaxX MPOrPaMMHPOBAHUS BBICOKOTIO
YPOBHSIL.

Paszgen «MH(pOpMAMOHHBIE TEXHOJOTMM» IIOCBALIEH BOIPOCAM  IPUMEHEHUS
MH(POPMALMOHHBIX TEXHOJOTHH, PEaJTM30BAHHBIX B MPUKIAJAHBIX MPOTPAMMHBIX MPOAYKTaX U
MHTEpHET-CEpBUCAX, B TOM YHCIE B 3aJadyax aHaju3a JaHHBIX, UCIOJIb30BaHUIO 0a3 JaHHBIX U
JIEKTPOHHBIX TAOJUIL U1 PELICHUs IPUKIIaJHBIX 3a/1a4.



B npuBenénHoMm nanee coaepkaHuu y4yeOHoro mpenmera «HMHpopmartnka» KypcHBOM
BBIJICJIEHBI TOTIOJTHUTEIBHBIE TEMbI, KOTOPBIE HE BXOAAT B 00s3aTEIBHYIO TPOrpaMMy O0yUYCHHS,
HO MOTYT OBITh NPEIOKEHBl JJIS HU3Y4YEHHUsS OTAEIbHBIM MOTHBHPOBAHHBIM M CIOCOOHBIM
00ydJaronumcs.

VYray6néHHbI ypOBEeHb M3yUYeHUs MHPOPMATUKUA PEKOMEHIYETCS IS TEXHOJIOTUYECKOTO
npoduiis, OPHEHTUPOBAHHOTO HAa HMHXCHEPHYI0 M WH(POPMALMOHHYIO CQepbl IeSTETHHOCTH.
YrinyOonéHHbll ypoBeHb H3y4deHHs] MH(OPMATHKH 00ECIeYMBAaET: MOATOTOBKY OOYyYaroluxcs,
OpPUEHTUPOBAHHBIX HA CHEIMATLHOCTU B 00J1aCTH MH(POPMAIIMOHHBIX TEXHOJIOTUHN U MH)KEHEPHBIE
CHEIMAIBHOCTH, Y4YacTHE B IPOEKTHOM M HCCIENOBATEIbCKOM NEATEIbHOCTH, CBSI3aHHOW C
COBPEMEHHBIMU HAIpPaBJICHUSIMH OTpaciy HH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH,
MOATOTOBKY K YYacTHIO B OJMMIIMAAax M cjaade ENWHOTrO rocylapCTBEHHOIO SK3aMeHa IIOo
nH(opMaTHKe.

[TocnenoBarenbHOCTh M3YyYCHHMS TEM B MpeJenax OHOTO rofa OO0y4YeHHsS MOXKET ObITh
U3MEHEHA I0 YCMOTPEHHMIO YYHTENIsl NpU IMOATOTOBKE paboyeil mporpaMMbl M TOYPOYHOTO
IUTAHUPOBAHMS.

OO01iee 4KCIIO YacOB, PEKOMEHAOBAHHBIX IS M3y4deHUs uHpopMaTuku — 272 vaca: B 10
knacce — 136 yacoB (4 yaca B Henento), B 11 kmacce — 136 yacoB (4 yaca B HEJIENI0).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IudpoBasi rpaMOTHOCTH

TpeboBanus TEXHUKH 0€30IACHOCTU U TMTHEHbI IPU paboTe ¢ KOMIbIOTEPAMU U JPYTUMHU
KOMITOHEHTaMH IH(POBOTO OKPYKECHUSI.

[TpunLMIIBEI paOOTHI KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. ApxuTekTypa GoH Heiimana.
ABTOMAaTHUYECKOE BBINIOJIHEHHE MIpOrpamMMbl IporueccopoM. OmnepaTuBHAs, MNOCTOSHHAs H
JoiaroppeMeHHas namsaTb. OOMEH JaHHBIMH C TOMOILIBI0 HIMH. KOHTpoJuiepbl BHEIIHUX
ycTpoicTB. [IpsmMoil 1ocTym K naMsITH.

OcHOBHbIE TEHIEHIMH pPa3BUTUS KOMIBIOTEPHBIX TexHosorui. IlapamnensHbie
BbIYMCIICHUs.  MHoromnponeccopuble  cuctembl.  CynepkoMmbroTepsl.  PacrpenenéHnbie
BBIYUCIIUTENbHBIE CHCTEMBI U 00paboTKa O0JIBIIMX JaHHBIX. MOOMIIbHBIE IU(PPOBBIE YCTPOICTBA
U UX POIb B KOMMYHHUKalMAX. BcTpoeHHble KOMIBIOTEPHl. MUKPOKOHTPOIIEPHI.
Pob6oTuzrupoBaHHbIe TPOU3BOJICTBA.

[IporpaMmMHoe oOecrieueHHe KOMIBIOTEPOB M KOMIIBIOTEPHBIX CHUCTEM. Bumbl
IpOrpaMMHOro obecredeHus: M MX HazHaueHHe. OCOOEHHOCTH MPOrpaMMHOTO OOecredeHus
MOOMIIBHBIX ~ ycTpoiicTB. IlapamnensHoe mnporpamMupoBanue. CHCTEMHOE NPOTrpaMMHOE
oOecnieuenne. OmnepanmoHHbIE cUCTEMBbl. YTHIWTHL. JlpaiiBepsl ycTpoicTB. MHCTamusiuus u
JNEUHCTAJUISIIMS IPOTPAMMHOT0 00€CIICUeHHUS.

@aiinoBsie cucTeMbl. [I[pUHIIUTIBI pa3MelieHUs] 1 UMEHOBaHUS (HaliIoB B JOJITOBPEMEHHON
namsiti. [1[aGaoHs! 11t onucanus rpymi Gaiios.

[Iporpammuoe obGecneuenue. JInneH3upoBaHue NporpaMMHOro obecrneueHus: U U pOBbIX
pecypcos. IlpompuerapHoe u cBoOoxHOE mporpaMMHOe obecrieueHne. Kommepueckoe u
HEKOMMEPUYECKOE HCIIOJIb30BaHUE MPOrpaMMHOr0 obecneueHuss W IHU(POBBIX PECYpCOB.
OTBeTCTBEHHOCTh, YyCTaHABJIMBAaeMas 3aKoHojarenbcTBOM Poccuiickoii ®enepaunn  3a
HEIPaBOMEPHOE UCMOIb30BaHUE MPOrPaMMHOI0 o0ecriedeHus U HU(PPOBBIX PECYPCOB.

[IpyHUMIIBI NOCTPOEHUST M anmapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX ceTeil. CeTeBble
npotokoiibl. Cets UHTEpHET. Anpecanus B cetu Uutepuert. [Iporokonsl cteka TCP/IP. Cuctema
JIOMEHHBIX UMEH.

Pasgenenne IP-cetm wHa moacetM ¢ mOMoOIIbl0  Macok moacere.  CereBoe
agMUHUCTpUpoBaHue. [lomydeHue AaHHBIX O CETEBBIX HACTpoWKax KommbroTepa. [IpoBepka
HaJIMYUS CBA3HU C y3JI0oM ceTH. Onpenenenne MapupyTa ABHKEHUS TaKETOB.

Buner nestensHoctT B cetu MuTepHeT. CepBuchl WHTepHera. ['eomH(pOpMaIOHHBIC
CUCTEMBI. ['€OJIOKAI[MOHHBIE CEPBUCHI PEAJbHOTO BpEMEHH (HampuMep, JOKalus MOOMIBHBIX
TelneQOHOB,  ONpeAeNieHHe  3arpy>KeHHOCTH  aBTOMAarucrpaieil), = UHTepHET-TOProBIIs,
OpoHHpOBaHUE OMIETOB U TOCTHHHIL.

I'ocynapcTBeHHBIE 3JIEKTPOHHBIE CEPBUCHI U yciayru. CouuanabHble CETH — OpPTraHU3aLUs
KOJUJIEKTUBHOTO B3aMMOJEHCTBUS M oOMeHa JAaHHbIMHU. CeTeBOM 3TUKET: MpaBUia MOBEICHUS B
kubOeprpocTtpancTBe. I[IpoGrema TOATWHHOCTH moidydeHHOW uHMopmaruu. OTKpBITHIS
o0pa3oBaTeNbHbIE PECYPCHI.

TexHOreHHbIE M SKOHOMHUYECKUE YTPO3bI, CBI3aHHBIE C HCIIOJIb30BAaHHEM HH(POPMAITHOHHO-
KOMMYHHKAITHOHHBIX TeXHOJIOTHH. OOIIIe mpo0ieMbl 3aIIUTH HHPOPMAITUU U HH(HOPMAITMOHHON
6e3omacHocti. CpezactBa 3amuThl MHGOPMAIMU B KOMIIBIOTEpAX, KOMIBIOTEPHBIX CETAX U



aBTOMATH3UPOBAHHBIX MH(POPMALIMOHHBIX cucTeMax. [IpaBoBoe obecnieuenne nHGOpPMAITMOHHON
0€30I1aCHOCTH.

[IpenoTBpatieHrie HECAHKIIMOHUPOBAHHOTO JOCTYNa K JHYHOM KOH(PUAECHUIHATHHON
UHQOpPMALIMK, XpaHALIEWCs Ha IEepPCOHAIBHOM KOMIIBIOTEpE, MOOMIBHBIX YCTpOMCTBax.
BpenonocHoe mnporpaMMHoe oOecrneyeHHe U CrocoObl OOpbObI C HUM. AHTHUBHPYCHBIE
nporpammbl. Opranu3anys JMYHOTO apxuBa nHpopmanuu. PesepBHoe konmposanue. [laponbHas
3allUTa apXuBa.

HIudposanue nanHbix. CumMMeTpuuHble U HecuMMeTpuuHble mudpbl. Hudpsr npoctoit
3amensl. [udp Lesaps. [ludp Buwkenepa. Anroputm mudposanus RSA.

TeopeTnueckne 0oCHOBbI MH(POPMATUKH

Nudopmanus, nanusie u 3HaHus. MHQOpMalMOHHBIE MPOLECCHl B MPUPOAE, TEXHUKE U
oOrmrecTBe.

HenpepbiBHBIE U IUCKpETHBIE BEIUYMHBI M CUTHaIbI. HeoOX0auMOCTh AMCKpETH3alUuu
UH(OpPMaLIUY, TPeTHA3HAUYCHHOH ISl XpaHEHHsI, Iepeayl 1 00padOTKU B IIU(PPOBHIX CHCTEMAX.

JlBonyHOoe KoaupoBaHue. PaBHOMEpHBIE M HEpaBHOMEpHBIE KOIbl. JlekonupoBaHue
COOOIIEHNH, 3alIMCAHHBIX C TMOMOIIbI0 HEpaBHOMEPHBIX KozoB. Ycioue Pano. Iloctpoenue
OJIHO3HAYHO [JEKOAMPYEMBIX KOJOB C IMOMOIIBIO JAepeBa. EAMHMIBI M3MEpEHMs] KOJIMYECTBA
uHpopManuu. AapaBUTHBIA MOIX0/ K OLIEHKE KOJIMYeCTBA HH(POPMAITUH.

Cucrembl cuucnenusi. Pa3BépHyTas 3amuch LEIbIX U JAPOOHBIX YHCEN B MO3ULUOHHOU
cucreme cuucieHus. CBOICTBa MO3UIMOHHOM 3allMCH YHWCJA: KOJIMYECTBO LU(P B 3aIMCH,
IpU3HAK JCIMMOCTH YHMCJIa HA OCHOBAHUE CUCTEMBI CUHCICHMs. AJTOPUTM IEPEBOJA LEJIOTO
ymciia u3 P-nyHON CUCTEMBI CUMCIIEHUS B JECATHUHYI0. AJITOPUTM IIepeBoAa KOHeUHOU P-nuHoi
poOU B IECATUUHYIO. AJITOPUTM MEPEBOJA 1IEJIOT0 YHCia U3 AECITUYHOW CUCTEMBbI CUMCIICHUS B
P-nunyro. IlepeBon KoHEUHOH AecITHYHOW ApoOu B P-wunyro. J[BomuHas, BOocbMepu4Has W
HIECTHAIATePUUHasi CUCTEMbl CUMCIICHHUS, CBA3b MEXAy HUMU. ApuMeTHUECKUe Onepaluu B
NO3UIMOHHBIX CUCTEMaX cUUcIeHMs. TporyuHas ypaBHOBELLIEHHAs CUCTEMA CUUCIeHus. J[BonyHO-
JECSITUYHAs CUCTEMA CUUCIICHUSI.

KomupoBanme TtekcroB. KomupoBka ASCII. OpnoOailiTHbie KoaupoBku. CTaHmapT
UNICODE. Koauposka UTF-8. Omnpenenenve HHQOPMALMOHHOTO 00bEMa TEKCTOBBIX
COOOILEHUH.

Komuposanue mzobpaxennid. Onenka nHGOpMAIMOHHOTO 00BEMa TpadUUecKX JaHHBIX
IpU 33JaHHBIX pa3pelleHnu U IiyOuHe KoJaupoBaHus LiBeTa. l[BeroBble Monenu. BekropHoe
koaupoBanue. @opmatsl rpaduyeckux Qaitnos. TpéxmepHas rpaduka. OpakranbpHas rpaduka.

KomupoBanue 3Byka. Ouenka HH()OpMAIMOHHOIO 00BbEMa 3BYKOBBIX JaHHBIX HpHU
3a/laHHBIX YaCTOTE JUCKPETU3ALMH U Pa3psIAHOCTH KOJUPOBaHUS.

Anrebpa noruku. [loHsTHE BBICKa3biBaHUS. BpickaszbiBaTenbHbIC (OPMBI (ITPEAUKATHI).
KBaHTOpBI CylIIecCTBOBaHHS U BCEOOLTHOCTH.

Jlornyeckue omneparnuu. TaOnuubl UCTUHHOCTH. Jlornyeckue BblpaxeHus. Jlormueckue
TOXKJecTBa. Jloka3aTenbCTBO JIOTMUECKUX TOXAECTB C MOMOUIbIO TaOIUI] HCTUHHOCTH.
Jlorndeckue onepanuy ¥ ONEpaluy HaJl MHOXKECTBAMM.

3aKkoHbl anreOpsl JOrMKH. DKBUBAJIEHTHbIE NMPEOOpPa30BaHMs JIOTUUECKUX BBIPAKEHUH.
Jlornuyeckue ypaBHEHUs U CUCTEMbl YPABHEHUI.

Jlornyeckune (GyHKIHMU. 3aBHCHUMOCTH KOJHYECTBA BO3MOXHBIX JIOTUYECKUX (DYHKIHMHA OT
KOJINYECTBA apryMeHTOB. [1oyIHbIE CHCTEMBI JIOTHYECKUX (YHKLUH.

Kanonnueckue ¢opmbl sorndeckux BbIpaxkeHUH. CoBeplIEHHbIE TU3BIOHKTHBHBIE U
KOHBIOHKTHBHBIE HOpMaJIbHbIE ()OPMBI, ATITOPUTMBI UX TIOCTPOCHUS O TaOIHIEe HCTUHHOCTH.



Jlormueckue 37meMeHThl B cocTaBe KommbtoTepa. Tpurrep. Cymmarop. MHoropaspsiHblii
cymmarop. IlocTpoeHMe cXxeM Ha JIOTMYECKMX DJJEMEHTax II0 33JaHHOMY JIOTHYECKOMY
BBIPAXEHUIO. 3aMUCh JIOTUYECKOTO BBIPAXKEHUS I10 JIOTHYECKOU CXeMe.

[TpencraBieHne LeapIX YUCE B MAMATH KOMIIbIOTEpa. OrpaHU4YeHHOCTh AMANa30Ha YUCEI
IIpY OTpaHUYEHUHN KoJIM4YecTBa paspsaaoB. IlepenonHenue paspsaHoil ceTku. be3zHakoBble U
3HAKOBBIC JJAHHBIC. 3HAKOBBIA OUT. [IBOMUHBINA JTOTIOJTHUTEIHHBINA KO OTPUIIATEIIBHBIX YUCEIL.

[loburoBeie noruueckue omepanuu. Jloruueckuil, apudMeTndecKuil U LUKIMYECKHUM
casury. [lludpoBanue ¢ momMoIp0 MOOUTOBOH ornepanuu «uckitoyaromee NJINy.

[IpencraBneHune BEMECTBEHHBIX YUCEI B IAMATH KOMIIBIOTEpA. 3HAYaIlasi 4aCTh U OPSAA0K
yycina. Jluana3oH 3Haue€HUH BelIeCTBEHHBIX unceln. [Ipo0nembl XpaHeHUs! BELIECTBEHHBIX YNCEN,
CBS3aHHBIE C OTPAaHMYEHUEM KOJIMYECTBA pa3psAoB. BrinoiaHeHHe onepanuii ¢ BeIECTBEHHBIMU
YycIaMM, HAKOIUIEHHE OMIMOOK ITPY BBIUMCIICHUSX.

AJITOPUTMBI U IPOTPAaMMHPOBAHHE

OmnpeneneHre BO3MOXKHBIX PE3yJIbTATOB PabOThI MPOCTEHIINX aIrOPUTMOB YIPABICHUS
UCIIOJTHUTENSIMU M BBIUYMCIUTEIBHBIX anropuTMoB. OrpeneneHue HUCXOAHBIX JaHHbBIX, MpU
KOTOPBIX AJIFOPUTM MOXKET AaTh TPeOyeMblil pe3yibTar.

Oranbl pelleHus 3ajad Ha KoMmmbrorepe. MHCTpyMEHTalbHBIE CPENCTBA: TPAHCITOD,
OTJa4MK, TPouMpoBIMK. KoMmuisnus u nHTepnpeTanys nporpamm. BupTyanbHble MallIMHEI.

WurterpupoBanHas cpeaa pa3paboTku. Meroabl OTHaiku MporpaMmm. lcmonb3oBaHue
TpaccupoBOYHbIX TaOnuu. OTiagouHslii BeIBOJ. [lomaroBoe BbIOJHEHHE MPOrpaMMel. Todku
octaHoBa. [IpocMOTp 3HaUEHUN IEPEMEHHBIX.

S3pik mporpammupoBanusi (Python, Java, C++, C#). Tunbsl gaHHBIX: IETOYHCICHHBIC,
BELIECTBEHHbIE, CUMBOJIbHBIE, JIornueckue. Bernenus. Cnoxsble ycnoBus. L{ukibl ¢ ycnoBuem.
[{ukibl 1o nepemMeHHoi. B3anuMo3aMeHseMOCTh pa3IMYHbIX BUJOB LMKIOB. MIHBapuaHT LUKIIA.
CocraBieHne UKIIa C UCIIOJIB30BAHUEM 3apaHee ONPEIEIEHHOIO NHBApUAHTa IIUKJIA.

JoxymentupoBanue nporpamm. Mcnosb3oBaHue kommeHTapueB. [loaroroBka onucanus
IPOrpaMMbl U HHCTPYKLUU JJIS1 IOJIb30BATENS.

Anroput™Mbl 00paObOTKM HATYpaJbHBIX YHCEJN, 3alUCAHHBIX B IO3MLMOHHBIX CHCTEMax
CUMCIICHUS: pa30ueHHe 3alucu 4YMciaa Ha OTJeNbHble LUQPBI, HAXOXKAECHUE CYMMBI U
npousBeaeHus udp, HaX0XKICHHE MAaKCUMAITbHON (MUHUMAIBHON) U PHI.

HaxoxzeHne Bcex MpOCThIX YUCEN B 3aJaHHOM auanasoHe. [IpencraBinenue uncia B BUIE
Ha0opa MPOCThIX COMHOXKUTENENH. AITOPUTM OBICTPOTO BO3BECHUS B CTETIEHb.

OO6paboTka JaHHBIX, XpaHAUXca B Qaiinax. TexcToBble n 1BonuyHbIE (aiibl. PailnoBbie
nepemMeHHsble ((aiinoBsle ykazarenu). Urenue u3 ¢aitna. 3anuch B ¢aii.

Pazbuenne 3amaun Ha moazamaun. [loamporpammel (pouenyps! U GyHKIHN). Pexypcus.
PexypcuBabie 00BbekThl ((pakTansl). PekypcuBHble mporieaypsl u ¢yHknuu. Vcrmons3oBaHue
CTEKa JJIs1 OpraHU3aly PEKYPCHUBHBIX BBI30BOB.

Hcnonp3oBanue craHmapTHOW OMOMMOTEKH s3bIKa MporpamMmmupoBaHus. [loakimoueHue
OMOIMOTEK MOANPOrpaMM CTOPOHHUX IPOU3BOAUTENEH. MOJYJIbHBIM HPUHLMUI HOCTPOEHUS
IIPOrPaMM.

Yucnennsle Metoabl. TouHoe U mpuONMKEHHOE pelieHus 3aaayd. UMCIeHHblE METO[bl
pelieHust ypaBHEHHWi: MeToj mepebopa, MeTox MOJOBUHHOrO jeneHus. I[Ipubnmxénnoe
BBIYUCIICHHUE JITMH KPUBBIX. BhIuncienue iomanei Guryp ¢ moMoIiblo YHCIEHHBIX METOI0B
(MeTom MpSIMOYTOJILHUKOB, METO1 Tpanenuii). [lonck makcumyma (MUHIMYMa) GYHKIIMHA OJTHON
IIEPEMEHHOI METO/I0M II0JIOBUHHOI'O JACJICHUS.



OOpaboTka CUMBOJIBHBIX JIAHHBIX. BCTpoeHHBIE (PYHKINH S3bIKa IPOrPAMMUPOBAHUS IS
00pabOTKM CHMBOJIBHBIX CTPOK. AJTOPUTMBI OOpaOOTKHM CHMBOJBHBIX CTPOK: TOJACYET
KOJIMYECTBa MOSBICHUI CHUMBOJIa B CTpPOKE, pa3OMEHHE CTPOKM Ha CJIOBa MO NPOOeIbHBIM
CHUMBOJIaM, TIOUCK MOJICTPOKH BHYTPH JaHHOM CTPOKH, 3aMEHa HalIeHHOH MOJACTPOKH Ha APYTYIO
CTpoKy. ['eHepamust Bcex CJIOB B HEKOTOpOM andaBuTe, YAOBIETBOPSIOUIMX 33JaHHBIM
orpanudeHusM. [Ipeobpa3oBanue unciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M TOCJENOBATENbHOCTH 4uces. Boruncienue oO0OOHIEHHBIX XapaKTEpPUCTUK
9JIEMEHTOB MacCHBa WJIM YHCJIOBOM TMOCJIEI0BATEIBLHOCTH (CyMMBI, MPOU3BEICHUS, CPEIHErO
apu(METHYECKOro, MUHUMAJIBHOTO W MAaKCUMaJIBHOTO 3JEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YAOBIIETBOPSIONINUX 33JJAHHOMY YCJIOBUIO). JIMHEHBIN MOMCK 3aJaHHOTO 3HAYEHUSI B MACCHBE.

CoptupoBka ogHOMEpHOro MaccuBa. [IpocTeie METOABI COPTUPOBKU (METOJ ITy3bIPHKA,
METO]I BEIOOpA, COpTUpOBKa BcTaBkaMu). CopTUpOBKa ciusHUEM. BrIcTpas copTUpoBKa MaccuBa
(amroput™ QuickSort). /IBOMUHBIN MOUCK B OTCOPTUPOBAHHOM MAacCCHBE.

JIByMepHbIE MacCUBBI (MaTpHIbl). AJTOPUTMBI OOpaOOTKM JBYMEPHBIX MAacCCHBOB:
3aloJIHEHUE JIBYMEPHOI'O YHCIIOBOTO MaccHBa IO 33JaHHBIM IIpaBHJIaM, MOMCK JJIEMEHTa B
JByMEPHOM MAacCHBE, BHIYHCICHUE MaKCUMyMa (MUHUMYMa) U CYMMBbI 3JIEMEHTOB JIBYMEPHOIO
MacCHBa, MIEPeCTaHOBKA CTPOK U CTOJIOIIOB IByMEPHOT'O MacCHBA.

HNHpopManMOHHbIE TEXHOJIOTHH

TekcroBbiii npoueccop. Penaktuposanue u Gopmaruponanue. [Iposepka opdorpaduu u
rpamMMatuku. CpeJcTBa MoMcKa M aBTO3aMEHbI B TEKCTOBOM Ipolieccope. Vcronb30BaHne CTUICH.
CTpyKTypUpOBaHHbIE TEKCTOBBIE JAOKyMeHThl. CHOCKH, ornaBieHue. KomnekruBHas paborta c
JOKYMEHTaMu. IHCTpyMEHTBI pelieH3UpOBaHMsl B TEKCTOBBIX Ipoleccopax. O0nauHble CEPBUCHI.
HenoBass mnepermcka. Pedepar. IlpaBuna nuTtupoBaHUS HCTOYHUKOB U OGOPMIICHUS
oubnmorpaduueckux ccpliok. OdopmiieHre CIUCKa JIUTEpaTyphbl. 3HAKOMCTBO C KOMITBIOTEPHON
BEPCTKOM TeKcTa. TeXHMUecKHne cpeicTBa BBoJa TekcTa. Crenuanu3upoBaHHBIE CpPEICTBA
PEAAKTUPOBAHUS MAaTEMATUYECKUX TEKCTOB.

Ananu3 nanHbeiX. OCHOBHBIE 33/1Ja4M aHAJINM3a JaHHBIX: IPOTHO3UPOBaHNUE, KilaccuuKamus,
KJIacTepu3alus, aHainu3 OoTKIoHeHuH. [locnenoBaTenbHOCTh pelleHUs 3aad aHaiu3a JaHHBIX:
cOOp TMEepBUYHBIX JAHHBIX, OUYMCTKA M OIICHKA KadyecTBa JAaHHBIX, BHIOOP W/WIHM MOCTPOCHUE
MoJeny, npeoOpa3oBaHUE MAaHHBIX, BHU3yaldH3alMs JaHHBIX, HMHTEPIPETALUsl pPEe3yJIbTaTOB.
[IporpammHbBIE CpencTBa W HHTEPHET-CEPBUCH ISl 0O0pabOTKM W TPEACTABICHUS JTaHHBIX.
bonwsmme nannple. MammaHOE 00yueHne. IHTeUIeKTyalbHBIN aHAIN3 JaHHBIX.

AHanu3 JaHHBIX C TOMOINBIO AJIEKTPOHHBIX TabmuI. BbruncieHne cCymMmbl, CpeIHEro
apu(pMeTHYecKoro, HauOOJbIIET0 (HAMMEHBIIET0) 3HA4YCHUs JUara3oHa. BwryucieHue
k03 unmenTa KoppensauHu ABYX pPAIOB HaHHBIX. [locTpoeHHe CTONOYATHIX, JTMHEHYATHIX U
KpyroBbeIX auarpamm. [loctpoenue rpaduxoB Gynkiuii. [logbop muHUM TpeHIa, pelIeHUE 3a1a4
MIPOTHO3UPOBAHHSI.

YucieHHOE pelleHue ypaBHEHUH € MOMOIIBI0 moadopa mapamerpa. OnTuMHU3aIMs Kak
NOMCK HAWIY4IIero pelIeHUs B 3aJaHHBIX ycioBusx. lLleneBas QyHKIUS, OrpaHHYCHHUS.
JlokanpHBIE W TJIOOATBHBIH MUHUMYMBI 1IeJIeBOM (QyHKIMU. PereHue 3agad ONTUMHU3ANNH C
MOMOIIBIO SJIEKTPOHHBIX TaOIUII.

11 KJIACC

Teopernyeckue 0CHOBbI HHPOPMATUKH



Teoperuueckre MOAXOIbl K OLEHKE KOJIMYeCTBa HMH(POpManuu. 3aKOH aJAUTUBHOCTH
uHpopmanuu. Popmyna Xapriau. Mapopmanus u BepostHocts. Popmyna lllenHoHa.

AnroputMmsel cxatus aaHHbiX. AnroputMm RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOpUTMBI CKaTHsl J@HHBIX C MOTEPSAMH. YMEHbIIEHHE TJIyOUHbl KOJUPOBAHUS LBETA.
OcHoBHble uzen anroputmos cxatus JPEG, MP3.

CkopocTh mepenaynl JaHHBIX. 3aBHCUMOCTh BPEMEHHM Iepelayd OT HH(OPMAIMOHHOTO
0o0béMa JaHHBIX M XApAaKTEPUCTUK KaHajla CBSI3U. [IpWYMHBI BO3HMKHOBEHHUS OIIMOOK MpuU
nepeaaye AaHHbIX. Kozpl, mo3Bosstone oOHapyKuBaTh U UCHPABIIATH OUIMOKH, BO3HUKAIOIINE
npu nepenaye naHHbIX. PacctosHume Xsmmunra. Koguposanue ¢ moBTropeHneM O6uToB. Kosb
X3MMUHra.

Cucrembl. KommoneHThl cucTeMbl M uX B3auMopelctBue. CHCTEMHBIN 3 QeKT.
VYnpasienue kak HHPpOpMaMoHHbIN npouecc. OOpaTHast CBA3b.

Monenn u  moxenupoBanue. llens  mopenupoBanusa.  CoOTBETCTBHE — MOJENH
MOJIEIUPYEMOMY O0OBEKTY WM IpOILEeccy, Lenu MoaennpoBanus. DopManu3anust MpHUKIAIHBIX
3ajad.

[IpencraBnenue pe3ynbTaTOB MOJEIMPOBAHUS B BHUAE, YIOOHOM sl BOCHPHUSATHUS
yenoBekoM. ['paduueckoe mpeacTaBieHue JaHHBIX (CXEMbl, TaOIHIIbL, IpaduKn).

I'padp. OcHoBuble noHsATHSA. Bunel rpagos. Onucanue rpadoB C MOMOIIBIO MAaTpPHIL
CMEXHOCTH, BECOBBIX MAaTpHUIl, CIHUCKOB CMEXHOCTU. PelieHue anropuTMuyeckux 3ajad,
CBSI3aHHBIX C aHAJIU30M IpadoB (IIOCTPOEHHE ONTHUMAILHOIO IyTH MEXAY BepIIMHaMU rpada,
ONpEACIECHUE KOJMYECTBA PANIMYHBIX IyTEH MEXAYy BEPIIMHAMU OPHUEHTHPOBAHHOIO
aIUKINYecKoro rpaga).

Hepesbs. bunapuoe nepeo. JlepeBbs noucka. CriocoObr o0xona aepesa. [IpencraBnenue
apu(MeTHYECKUX BbIpRXXEHUH B BHJE JAepeBa. J{MCKpETHble WUIPbl JBYX HMIPOKOB C IOJHOU
uHpopmanueil. [loctpoenue nepeBa mnepebopa BapHaHTOB, ONKCAHHE CTPATETWU WIPHl B
TabIMuHON (hopMe. BBIMTPHIIIHBIE U IPOUTPHILITHBIE TTO3UIIUH. BBIMTPHIIIHBIE CTPATETHH.

CpenctBa UCKyCCTBEHHOTO MHTeIeKTa. CepBHUCHI MAIMHHOIO NIEPEBOa U PacliO3HABAHUS
ycTHOU peun. KorautuHbie cepBuChl. MaeHTHUKANSA U TOUCK N300pakeHH, pacrio3HAaBaHHE
mun. CamooOydwaromuecst cucTeMbl. VICKyCCTBEHHBI HHTEIUIEKT B KOMIIBIOTEPHBIX HIpax.
Hcnonp3oBaHne METOI0B HCKYCCTBEHHOTO MHTEIIEKTa B 00yJaOLINX cucTeMax. Mcnonb3oBanue
METOJIOB HMCKYCCTBEHHOT'O HHTeJUIEKTa B pobOoToTexHuke. MHTepHer Bemel. IlepcrnekTunbl
Pa3BUTHSA KOMIIBIOTEPHBIX MHTEJUIEKTyalIbHBIX cucTeM. HelipoHHbIE ceTn.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

dopmanusanus MOHATUS anroputMa. Mammnaa TeropyHra Kak yHHMBEPCAJIbHAs MOJIENb
Bblunciennil. Tezuc Uépua—Twropunra.

OrneHKa CJIOKHOCTH BBIYHCICHHA. Bpemsi paboThl M1 00BbEM HCIOJIB3yeMOM TaMsITH, UX
3aBUCHUMOCTh OT pa3Mepa HUCXOAHBIX JaHHbIX. OIlEHKAa AaCHMITOTHYECKOH CJIOXHOCTU
QITOPUTMOB. AJITOPUTMBI TMOJIMHOMUANBHOHN cioxHocTH. [lepebopubie anroputmsl. [Ipumeps
Pa3IUYHbIX AITOPUTMOB PELIEHMs OAHOM 3a7jaul, KOTOPbIE UMEIOT Pa3INYHYIO CIOXKHOCTb.

[Tonck NpPOCTBIX YHMCEN B 3aJaHHOM JHMANla30HE C TIOMOIUBIO AJITOPUTMA «PELIETO
Opatochenay.

MHoropaspsiHble Leble YUCia, 3a/1a4d JITUHHON apu(pMeTHKY.

CrnoBapu (accouuaTHBHBIE MAacCHUBBI, OTOOpaxeHus). Xoui-tadbauusl. Iloctpoenue
aJ1(haBUTHO-4AaCTOTHOIO CJIOBAps JAJIs 3a/laHHOIO TEKCTa.

Crexu. AHanu3 NpaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. BbrunciaeHne apupmMeTnyeckoro
BBIPA)KEHUSI, 3aIIMCAaHHOTO B MOCT(YUKCHOM hopme.



Ouepenu. Ucnionb3oBanue ouepeu A1k Bp€MEHHOTO XpaHEHUs JaHHbBIX.

AnroputMmbl Ha rpadax. [locTpoeHrne MHUHMMAJIBHOTO OCTOBHOTO JIe€p€Ba B3BEUICHHOTO
CBSI3HOTO HEOpHUeHTHpoBaHHOTO rpada. KomnuecTBO pa3nmuyHBIX TyTeH MEXIy BepIIMHAMU
OpPUEHTUPOBAHHOTO allUKINYeckoro rpada. Anroputm J{elKkcTpsl.

JlepeBbsi. Peanuzanust qepeBa ¢ MOMOIIBIO CCHIIIOYHBIX CTPYKTYp. J{BonuHbIe (OMHApPHEIE)
nepeBbst. [locTpoeHue nepeBa A 3aJlaHHOTO apU(METHUYECKOTO BBIPAKEHUS. PeKkypcHBHBIC
aNropuTMbl 00Xxo0/1a Aepesa. VMcnonbp3oBaHue cTeka U ouepenu A 00xoja Aepena.

JluHamuueckoe NpOrpaMMUpOBaHHME KaK METOJ] pelIeHHs 3a7ad ¢ COXpaHeHHEM
INPOMEKYTOUHBIX  PE3yJNbTATOB.  3aJayd, pellaeMble C TNOMOILIBI0  JUHAMUYECKOIO
IPOrPaMMHUPOBAHUS: BBIYHCICHUE PEKYPCHBHBIX (DYHKIHIA, MOACYET KOJIMYECTBA BapHAHTOB,
3a/1a4d ONTUMHU3AIIAH.

[Tonsitue 06 OOBEKTHO-OPHUEHTUPOBAHHOM MporpaMMupoBaHu. OOBEKTHI U KIIACCHI.
CoiicTBa u MeTObl 00BeKTOB. OOBEKTHO-OPHUEHTUPOBAHHBIN aHanu3. Pa3paboTka mporpamMm Ha
OCHOBE 00BEKTHO-OPUEHTUPOBAHHOTO MOAX0Aa. HKAICYyIA1us, HacIeJOBaHHE, TOTUMOP(HU3M.

Cpensl ObicTpolt pazpaboTku mporpamM. lIpoekTupoBanme uHTEepdeiica Moab30BaTEs.
Hcnonp30BaHue TOTOBBIX YIPABIIsEMbIX 2JIEMEHTOB JIJIsl IOCTpOeHUst HHTepderica.

00630p s3b1KOB TIporpamMmmupoBanus. [lonsaTrue o mapaaurmax MporpaMMUPOBAHHUS.

HNHpopManMOHHbIE TEXHOJIOTHH

DTarnbl KOMIIBIOTEPHO-MATEMAaTHYECKOTO MOACIIMPOBAHHS: TIOCTAHOBKA 3a/1a4H, pa3padoTKa
MOJIEJIM, TECTUPOBAHUE MOJIEIH, KOMIIBIOTEPHBIH OKCIEPUMEHT, aHalliu3 pe3yJbTaToB
MOJIECIIUPOBAHUS.

Juckperusanuss 0pud MaTEeMaTHYECKOM MOJCIUPOBAHUU HENPEPBIBHBIX IPOLIECCOB.
MopenupoBanue ABWXKEHUS. MoOJEIMpOBaHHE OMOJIOTMYECKUX CHUCTeM. MaremaTudeckue
MOJIeJIN B 9KOHOMHUKE. BrruucnureabHble SKCIEPUMEHTHI ¢ MOJIECTISIMU.

OOpaboTka pe3ynbTaTOB OHKCIEpUMEHTa. MeToq HauMeHbIIUX KBajapatoB. OleHka
YUCJIOBBIX TAPAMETPOB MOJICTUPYEMBIX OOBEKTOB U MPOIECCOB. BoccTaHOBIIEHHE 3aBUCUMOCTEM
M0 pe3yJibTaTaM YKCIIEPUMEHTA.

BepostHocTHbie Momenu. Mertoael Monte-Kapno. HMmuTanroHHOoe MOAEIHpPOBaHUE.
CucreMbl MacCOBOTO 0OCTYKUBAHUS.

Tabnuunbie (pensiuOHHBIE) 0a3bl JaHHBIX. Tabnuia — mMpeacTaBlIeHHE CBEICHHH 00
oaHOTHIHEIX o0BekTax. Ilome, 3amuch. Kimrou Tabmmiel. Pabota ¢ rorosoii 0a30il JaHHBIX.
3anonHenue 6a3bl NaHHBIX. [lonck, cOpTUpOBKA M (QUIBTpalMsl TaHHBIX. 3alpOChl Ha BBIOOPKY
JTaHHBIX. 3ampoCkl ¢ MapaMeTpaMu. Beraucisembie Mmosis B 3alpocax.

MHoroTtabauunble 6a3bl JaHHBIX. THUIBI CBA3eW MexIy Tabiunamu. BHENHUN KITrod.
emocTHOCTH 0a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX.

Nurepuet-npunoxxenus. [ToHsTHE 0 cepBEpHON M KIIMEHTCKOM YacTsAX caiita. TexHoiaorus
«KJIMEHT — cepBep», e€ mocTouHcTBa U HepocTaTku. OcHOBHI s3bika HTML 1 kackaaHbIX TabnuIl
ctuieit (CSS). Cuenapuu Ha s3bike JavaScript. @opMbl Ha BeO-CTpaHUIIE.

Pa3menienue BeO-caiiToB. Ycimyra XxocTiHra. 3arpys3ka (aiioB Ha CaiT.

BBoa m3o0pakeHHi ¢ MCIOJIb30BAaHUEM PA3IMYHBIX HU(PPOBBIX YCTPOUCTB (IIU(MPOBBIX
(oToanmapatoB U MUKPOCKOIIOB, BUJEOKaMep, CKaHEpOB U APYrux yctpoiict). ['paduueckuit
penakrop. Pa3pemenue. Kagpupoanue. McnipaBnenue nepcnektussl. ['ucrorpamma. Koppekums
ypoBHEM, koppekuus 1Bera. OOeciBeurMBaHHE IBETHBIX H300paxeHuid. Perymn. Pabora ¢
obnactsaimMu. OUIBTPHIL.



MHorocnoitable u3oOpaxkenus. TexctoBblie cion. Macka cinosi. Kananel. CoxpaHeHue
BbIZicieHHOM oOnactu. [loaroroBka wiumrocTpanuit  ais  BeO-calToB.  AHHMMHPOBAaHHBIC
H300paKeHusl.

Bexrtopnas rpaduka. I[Ipumurtusbl. l3Menenue mnopsaka sneMeHTOB. BripaBHUBaHUE,
pactipenenenue. ['pynnupoBka. Kpusble. dopmaThl BEKTOPHBIX PUCYHKOB. lcmonb3oBaHue
KOHTYpOB. BexTopu3zanus pacTpoBbIX H300paKEeHUH.

[IpyuHIUIIBI TTOCTPOEHUS W PEIAKTHPOBAHUS TPEXMEPHBIX Mozeneid. CeTOUHbIE MOJECIIH.
Marepuansl. MoaenrpoBaHre HCTOYHUKOB ocBelleHus. Kamepol. A qautuBHbIe TexHomornu (3D-
npuHTEpbl). [IoHATHE O BUPTYaIbHON PEAIBHOCTHU U JOTIOJIHEHHOM peasbHOCTH.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMBLI 110 MHOOPMATUKE
(YTJIVBJIEHHBIN YPOBEHB) HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3BOBAHUS

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yJbTaThl OTPAKAIOT T'OTOBHOCTb M CIOCOOHOCTh OOYYaroIuXcs
PYKOBOJICTBOBATHCS C(hOPMUPOBAHHON BHYTPEHHEW MTO3UITUEH JIMIYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpWEHTAIIMI, TIO3UTHBHBIX BHYTPEHHUX YOXKJICHUH, COOTBETCTBYIOIIMX TPAJIUIMOHHBIM
HEHHOCTSAM POCCHICKOTO O0IIeCTBa, pacUIMpeHne >KU3HEHHOTO OMbITA U OTbITa JACSITEILHOCTH B
npolecce  peanu3alM  CpeACTBaMH  y4eOHOTO  MpeaMeTa  OCHOBHBIX — HampaBlIeHUN
BOCTIUTATEIIHLHOMN IS TETEHOCTH.

B pesynbrare usyueHuss mHGOpMATUKH Ha ypOBHE CpelHEro oouiero oOpa3oBaHUS Yy
oOyuyarotierocst 0yayT c(hOpMHUPOBAHBI CIEAYIONINE JINYHOCTHBIE PE3yIbTAThI:

1) rpamaaHCKOT0 BOCIUTAHMS

OCO3HAaHME CBOMX KOHCTHUTYIHOHHBIX TIpaB M OO0S3aHHOCTEW, YyBa)KEHHE 3aKOHA U
MPAaBONOPSI/IKA, COOJIIOJICHHE OCHOBOIOJATAIOMIMX HOPM HH()OPMAIMOHHOTO TIpaBa W
nH()OpPMAITMOHHOM 0€301MaCHOCTH;

TOTOBHOCTb TPOTUBOCTOSITh HJIEOJOTHH JKCTPEMH3Ma, HALMOHAIM3Ma, KCEHO(POOHH,
JUCKPUMHUHALIMK TIO COIMAJbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHAJIBHBIM NPU3HAKaM B
BUPTYaJIbHOM TIPOCTPAHCTRBE;

2) NaTPHOTHYECKOI0 BOCTIUTAHMS:

[IEHHOCTHOE OTHOIIEHHE K MCTOPUYECKOMY HACIEII0, TOCTHXKEHUsM Poccum B Hayke,
UCKYCCTBE, TEXHOJOTHAX, IOHUMAaHHWE 3HAYeHHSs HH(POPMATHUKUM KaK HAyKd B IKHU3HHU
COBPEMEHHOT0 00IIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OpPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IOBEJICHHUS;

CHOCOOHOCTh OLIGHUBATh CHTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYSICH
Ha MOpaJbHO-HPABCTBEHHBIE HOPMEBI M IIEHHOCTH, B TOM YHUCIIE B ceTH VIHTEpHET;

4) 3¢TeTHYECKOI0 BOCIIUTAHUSA

JCTETUYECKOE OTHOLIEHWE K MHpY, BKIIOYass 3CTETHKY HAYYHOTO M TEXHHYECKOIo
TBOPYECTBA;

CIOCOOHOCTh BOCIIPUHUMATDH Pa3JIMYHBIC BHJBI UCKYCCTBA, B TOM YHCIIE OCHOBAHHOTO Ha
UCIIOJIb30BaHUU MH(POPMAIIMOHHBIX TEXHOJIOTHA;

5) pusuveckoro BocnuTAHMSA:

c(OPMHPOBAHHOCTH 3/I0POBOT0 U OE30MACHOTO 00pa3a JKU3HU, OTBETCTBEHHOT'O OTHOIICHHUS
K CBOEMY 3JIOPOBBIO, B TOM YHUCJIE 3a CUET COOIIOICHHs] TPEOOBaHMM O€30MacHOM IKCIUTyaTaIlluu
cpencTB UHGOPMAITMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTU;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON M COIIMAIbHON HAIIPaBICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, ITTAHUPOBATH M CAMOCTOSITEITLHO BHITIOHATE TAKYIO €A TEIIEHOCTB;

uHTepec K chepam mpodeccHOoHaTbHON NEeATeNbHOCTH, CBSI3aHHBIM C WH()OPMATHUKOH,
IPOrpaMMUPOBAHUEM U HH(YOPMAIIMOHHBIMH TEXHOJOTHUSMHU, OCHOBAHHBIMH Ha JOCTHKEHMSIX
HayKd HMH(GOPMATHKH M HAayYHO-TEXHHYECKOTO NpOrpecca, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oymymieit mpodeccuu u pean30BbIBATE COOCTBEHHBIC )KU3HEHHBIE TUIAHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHHIO U CaMOOOpPA30BAHHMIO Ha MPOTSIKEHUU BCEH
KU3HU;



7) 3K0JIOTrHYeCKOr0 BOCIIMTAHUS:

0CO3HaHME TII00ATBHOTO XapaKTepa SKOJIOTUIECKUX MPOOJIeM U IMyTel UX pEeIIeHus], B TOM
yHclie ¢ y4ETOM BO3MOKHOCTEH HH()OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOT U

8) HeHHOCTH HAYYHOT0 TO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKH, TOCTHKEHUSM HAYYHO-TEXHHYECKOTO Mporpecca W OOIIeCTBEHHON MPaKTHKH,
3a C4€T TOHHMMaHHUS pOJIM HHPOPMAIMOHHBIX PECcypcoB, HMH(OPMALMOHHBIX MPOLECCOB U
UH(QOPMALMOHHBIX TEXHOJIOTUH B yCIOBHAX LU(POBOM TpaHCHOpPMALUU MHOTUX chep >KU3HU
COBPEMEHHOT0 O0IIIEeCTBA;

OCO3HaHHE IIEHHOCTH HAay4HOH JeATENIbHOCTH, TOTOBHOCTh OCYIIECTBIATH NMPOEKTHYIO U
HCCIIEI0BATENIbCKYIO JESTEIbHOCTh MHIUBUYAJIbHO U B TPYMIIE.

B mpouecce nocTMkKEHHMs JIMYHOCTHBIX pE3YyJIbTaTOB OCBOCHHS IPOTPAMMBI IO
uHpOpMaTUKE y  OOydYalOUIMXCS ~ COBEPLICHCTBYETCS  AMOLMOHANBHBIA  WHTEIUIEKT,
npernonararomui copMupoBaHHOCTH:

caMOperyJIMpoBaHusl, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJICHHUE, CIIOCOOHOCTh aJallTUPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHUSM U MIPOSBIIATH
I'MOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE! MOTHBAllMM, BKJIIOYAIOIIEW CTPEMIIEHHE K JOCTHKEHHIO LEIM U YCIEXY,
ONTHMHU3M, HHUIIUATUBHOCTb, YMEHHE JAEHCTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEH;

SMIIATUH, BKIIOYAIOIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHUE ApPYTHX,
YUUTBIBaTh €r0 TPU OCYLIECTBICHMH KOMMYHMKAIUM, CIIOCOOHOCTb K COYYBCTBUIO H
COIEpPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BHICTPAMBATh OTHOILIEHHUS C APYTUMU
JFO/1bMU, 3a00TUTBCS, TPOSBIIATh HHTEPEC U Pa3peliaTh KOHMIUKTHI.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbrare usyueHuss MHGOPMATUKH Ha YpOBHE CpelHEro ooiiero oOpa3oBaHUS Yy
oOyuatomerocsi OyayT cQOpMHUpPOBAaHBI METAaNpPEAMETHBIE pPE3yJbTAaThl, OTPaXCHHBIC B
YHHUBEPCAJIbHBIX YUEOHBIX JCHCTBUSAX, a MMEHHO — IO3HABaTEJIbHbIC YHUBEPCAJIbHBIC yUeOHbIC
NecTBUSl, KOMMYHHKAaTHBHbIE  YHUBEpCalIbHble  y4eOHbIE  JICMCTBUS,  PETYJISTHBHBIC
yHUBEpCcaJbHble yueOHbIE AEWCTBUS, COBMECTHAS JESATEIIbHOCTD.

INo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelicTBUS

1) 6a30Bble JIOTHYECKHUE eiiCTBUS:

CaMOCTOSITENILHO  (hOpMYITHpOBaTh M aKTyalM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh &
BCECTOPOHHE;

YCTaHABJIWBATh CYIIECTBCHHBIM MPU3HAK WJIM OCHOBAHUS JIJISl CPAaBHEHHUSI, KJIacCU(DUKAITIN
1 000O0IIEHH;

OTIPEIETIATh LEH IeITeIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TOCTUKECHUS;

BBIABJIATH 3aKOHOMCPHOCTH U IIPOTUBOPEYHA B paCCMATPHUBACMBIX ABJICHUAX

pa3pabaThIBaTh IUIaH PEIICHUS MPOOIEMBI C YIETOM aHAIN3a UMEIONIUXCS MaTepUaTbHbIX
Y HEMaTepHaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATE€IBHOCTh, OIEHHWBATH COOTBETCTBUE PE3YJIHTATOB LEJSAM,
OIICHUBATh PUCKHU HOCHC)ICTBHI;’I ACATCIIbHOCTH,



KOOPIMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBUSIX pPEAJbHOTO, BHUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIICHNE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 0a30BbIe UCCIeA0BaATENbCKUE IeiiCTBHS:

BJIaJICTh HaBBIKAMHU y4EOHO-MCCIIEOBATENBCKON U MPOEKTHOU JIEeSTENbHOCTH, HaBBIKAMHU
paspeuieHus mpooseM, CocOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY TOHCKY METOJIOB
pelIeHus MPaKTHYECKUX 3aa4, MPUMEHEHHIO Pa3IMYHBIX METOOB TIO3HAHUS;

OCYIIECTBIISATh Pa3IMYHBIC BHIBI JIESATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIpETALNH, TPeoOpa30BaHNUI0 U NMPUMEHEHUIO B Pa3IMYHBIX YUYEOHBIX CHTyalUsiX, B TOM
YHCIIe IPH CO3/IaHUH YUEOHBIX U COITMAIBHBIX TPOEKTOB;

(hopMHUpPOBATh HAYYHBIH THIT MBIIUICHHS, BIAJETh HAYYHOH TEPMUHOJIOTHEH, KIIFOYEBHIMHU
HOHATHSAMH U METOJIAMU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJjaud B OOpa30BaTENbHON NEATEIBLHOCTH U
KHU3HCHHBIX CUTYallUsX;

BBISIBIISIT  TIPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTYaJlM3WpPOBATh 3a7ady, BBIIBUTATh
THIIOTE3y €€ PeIICHHs], HAXOAUTh apIYMEHTHI JUIS T0Ka3aTeIbCTBA CBOUX YTBEPXKICHNH, 3a71aBaTh
napaMeTphl U KPUTEPHUU PEILCHHS;

aHAJM3UPOBATH MOJYYCHHBIE B XO/1€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KPUTHUECKH OIICHUBATh
UX JOCTOBEPHOCTb, IPOTHO3HPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAallUsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;

OCYILECTBJISATh II€JICHANPABICHHBIN MOMCK IEepeHoca CPEACTB U CHOCOOOB JEHCTBUS B
po(heCCHOHATBLHYIO CPENY;

yMETh TEPEHOCUTh 3HAHWSA B TIO3HABATENBHYI0 M  IPAKTHYECKYID  00JacTu
KHU3HEACATEILHOCTH;

yYMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEeIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBbIE WJEH, NpeJlaraTh OpPUTMHAIBHBIC TOJXOIbl W PEUICHUS, CTABUTh
npoOJIeMBI U 3a]1a49H, TOITYCKAIOIINE aTbTEePHATUBHBIC PEIICHHUS.

3) padora ¢ unpopmaumeii:

BIAZICTh HABBIKAMHM TIONyYeHHs WHGOPMAIMM M3 HWCTOYHHKOB pa3HbIX THUIIOB,
CaMOCTOSITENIFHO ~ OCYILECTBIISATh  MOKMCK, AaHalu3, CUCTEMAaTH3alMI0 W HHTEPIPETALHUIO
MH(POPMALIUU Pa3TMIHBIX BUJOB U ()OPM IMPEICTABICHHUS;

CO371aBaTh TEKCTHI B PA3IMYHBIX opMaTax ¢ yuéToM HazHaYeHUs HHOOPMALUH U [ETeBOM
ayJAMTOPHH, BEIOMpAsi ONTUMAIBHYIO GOPMY NPEACTABICHUS 1 BU3YaIH3aLlUH;

OLIEHUBATh JOCTOBEPHOCTb, JIESTHTUMHOCTh MH(pOpMAIMU, €€ COOTBETCTBUE MPABOBHIM U
MOpPaJIbHO-3THYECKHM HOpMaM;

UCTIONB30BaTh CPEICTBA WH(POPMAIIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJOTHI B
pELICeHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OPTaHH3alMOHHBIX 3a/a4 C COOJIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, pecypcocOepeXeHusl, MPaBOBbIX H
THYECKUX HOPM, HOPM HH(OPMAIIMOHHOH 0€301MacHOCTH;

BIAZICTh HABBIKAMHM DACIO3HABaHUS W 3amUThl  HHGOpManuy, HHOOPMAIMOHHON
0€30MacHOCTH JINYHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIIbHbIC y‘leﬁHbIe aelcTBUA

1) oOmenue:
OCYIIECTBIISATH KOMMYHHUKAIIMH BO BceX chepax KU3HU;



pacro3HaBaTh HeBepOaJbHbIE CpEACTBA OOLICHHS, MOHUMATh 3HAUYEHUE COIMAIBbHBIX
3HAKOB, PACIIO3HABATH MPEINOCHUTKA KOH(PIUKTHBIX CUTYAIIMH U CMTYaTh KOH(DIUKTHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMH OOIIEHUS U B3aUMOJEHCTBYSI, apryMEHTHPOBAaHHO BECTU
JTIAJIOT, YMETh CMATYaTh KOH(GIMKTHBIE CUTYaIUH;

pa3BEPHYTO M JIOTUYHO M3JIaraThb CBOK TOYKY 3PEHMsI C HCIOJB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cCOBMeCTHAs 1eATeJIbHOCTD:

MOHUMATh U UCTOIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIANBUAYATbHON pabOTHI;

BBIOMpPATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH C y4€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEH Ka)KJI0T0 4JeHa KOJUIEKTHUBA;

MPUHUMATh LEIH COBMECTHOW JEsITeNIbHOCTH, OpPraHM30BbIBATH U KOOPAMHHUPOBATH
JEHCTBHUS IO UX JOCTHKEHHIO: COCTABIIATH TUIAH ACHCTBUM, paCIIPeAeIIATh POJIU ¢ YYETOM MHEHUM
YYaCTHHUKOB, 00CYKJIaTh Pe3yJIbTaThl COBMECTHON PaOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXKJOTO YYaCTHHUKA KOMaH/bI B OOLIUIl pe3yibTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBbIE NPOEKTHI, OLIEHMBATh MJAEH C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIISATh MO3UTUBHOE CTPATETMYECKOE IIOBEIECHUE B pPa3jIMYHBIX CHUTyalusX,
IPOSIBIISATH TBOPUECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHBIe yHMBepcalbHbIe y4eOHbIe qelicTBUSA

1) camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBISATh MMO3HABATEIbHYIO JIE€ATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBaTH COOCTBEHHBIE 33Jayl B 00pa30BATENbHOM JEATEIBHOCTH U
YKU3HEHHBIX CUTyalusX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUs MPOOIEeMbl ¢ YIETOM UMEIOIIUXCS PECypPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIOYTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTyalLUsIM;

pacuIMpsATh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX MPEINOYTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apIryMEHTHUPOBATh €10, OpaTh OTBETCTBEHHOCTH 3 PELICHMUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CHoco0CTBOBaTh (POPMUPOBAHUIO M MPOSIBICHUIO IMIMPOKOH 3pYIUIMH B PA3HBIX 00JaCTAX
3HaHUi, MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeIbHBIN U KyJIbTYpHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIIAM;

BJIJICTh HAaBBIKAMU I103HABATEJIbHON peQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBbIX JIeHCTBUI
¥ MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOIB30BATh MPUEMBI pedieKCun
JUTSL OLIEHKU CHTYalllH, BIOOpA BEPHOTO PEIICHHS;

OLICHMBATh PUCKU M CBOEBPEMEHHO IPUHUMATD PEIIEHUS 110 UX CHIKECHHUIO;

IPUHUMATb MOTHUBBI U ApIYMEHTBI APYTUX MPU aHAJIN3€E PE3YJITATOB IEATEIbHOCTH.

3) npuHATHSA ce0s M APYIHX:

IPUHUMATh ce0sl, MOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHAMATb MOTHUBBI U APIYMEHTBI JPYTHUX IIPU aHAJIN3€E PE3YJIBTATOB AEATEIbHOCTH;

NpU3HABaTh CBOE MPaBO U MPaBo JAPYTUX Ha OIINOKY;



pa3BUBaATh CIIOCOOHOCTH MOHUMATh MUP C TMO3UIUH JPYTOro YelloBeKa.
HNPEAMETHBIE PE3YJIBTATbBI

B mnpouecce wusyuenus kypca HHPOpMaTHUKU yriyOonéHHoro ypoBHi 6 10 knacce
o0yyaromuMucs OyIyT JOCTUTHYTHI CJICAYIOUINE IPEIMETHBIEC PE3YIbTaThI:

BJIQJICHUE MPEJICTaBICHUSIMH O pOJM MH(POpPMALMM U CBA3aHHBIX C HEW IpOILIECCOB B
NpUPOJIE, TEXHUKE U OOIIECTBE, MOHATHUAMH «UHMOpPMAIUD», «UH(OOPMAIMOHHBIA MPOIIECCH,
«CUCTEMa», «KOMIIOHEHTBI CHUCTEMBID», «CUCTEMHBIH 3(PQPeKT», «MH(POpPMALMOHHAS CUCTEMA,
«CHUCTEMA YTIPaBJICHUSD;

BJIaJICHHE METOJaMHU IOMCKa HWH(POpManuu B ceTh VIHTEpHET, yMEHHUE KPUTHUYECKU
OLICHUBATh MH(OPMAILINIO, TOJyYEHHYIO0 U3 ceTH VHTepHeT;

YMEHHE XapaKTepu30BaTh OOJIbLIME JaHHbIE, NPUBOAUTH NPUMEPbl HCTOYHHUKOB HX
NOJYYEeHUsT U HAIpaBJICHHs HCIIOJIb30BAaHUs, YMEHHE KIacCU(pHUIMPOBATH OCHOBHBIC 3aJauu
aHalM3a JaHHBIX (MIPOTHO3UpPOBAHME, KIAcCH(UKALMs, KIAaCTepH3alys, aHaIU3 OTKIOHEHHIN),
MMOHUMATh IOCJIEJOBATEIbHOCTD PEIIeHUs 3aJad aHajiu3a JAAHHbBIX: cOOp MEPBUYHBIX JAHHBIX,
OUMCTKA M OIIEHKAa KauyecTBa JaHHBIX, BBHIOOp W/WIM INOCTPOEHUE MOAEIH, NpeodpazoBaHUE
JAaHHBIX, BU3YyaJIu3alus JAaHHbBIX, UHTEPIIPETALUs PE3YJIbTaTOB;

NOHUMAaHHE OCHOBHBIX MPHUHIUIIOB YCTPOHCTBA M (YHKIIMOHHPOBAHUS COBPEMEHHBIX
CTaIlMOHAPHBIX U MOOMJIBHBIX KOMITBIOTEPOB, TEHICHIIUH Pa3BUTHUS KOMIIBIOTEPHBIX TEXHOJIOTUI;

BJIAJICHUE HaBbIKaMM pabOTbl C ONEPALMOHHBIMM CHUCTEMAaMH, OCHOBHBIMHM BHJAMHU
IpOrpaMMHOTr0 oOecrieueH st Ui pelieHns yueOHbIX 3a/1a4 110 BIOpAaHHOH crielanu3alim;

HaJIMYUE TPEJCTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM MHpE, O
0a30BBIX MPHUHLMIIAX OpraHU3alud U (QYHKIMOHUPOBAHUS KOMIBIOTEPHBIX ceTel, 00 oOmmx
NPUHIMIAX pa3pabOTKU U PyHKIMOHUPOBAHHS HHTEPHET-IPUI0KEHUH;

HNOHUMAaHHUE yrpo3 MHPOPMALMOHHON 0€301MaCHOCTH, UCIOIb30BAHUE METOI0B U CPE/ICTB
NPOTUBOACUCTBUS OSTHM YIrpo3aM, COOJIIOJeHHEe Mep O0e30MacHOCTH, MPEI0TBPAIIAIONINX
HE3aKOHHO€ pAacIpOCTPAHEHHE IEPCOHAIbHBIX JAHHBIX, COOJIOJEHHE TPEeOOBAHUNM TEXHUKU
0€30I1aCHOCTH M TUTHEHBI PU paboTe ¢ KOMIbIOTEpAMH U APYTUMH KOMIIOHEHTaMH LIU(pPOBOro
OKpY’)KEHUsI, NOHMMaHHE MPAaBOBBIX OCHOB HCIIOJIb30BAaHUS KOMIIBIOTEPHBIX Iporpamm, 0a3
JAHHBIX ¥ paboThl B ceTH HTEpHET;

NOHMMAaHHE OCHOBHBIX NPUHILMUIIOB JAMCKPETHU3ALMU Pa3IUYHbIX BUAOB HH(OpMaluu,
YMEHHUE OINpenensaTh HH(POPMAMOHHBIH 00BbEM TEKCTOBBIX, I'pa)MUECKUX M 3BYKOBBIX JaHHBIX
IIPY 3aJjaHHBIX NTapaMeTpax AUCKPETU3allui, YMEHHUE ONPEAEIATh CPEAHIO CKOPOCTh Mepeaadn
JTAHHBIX, OLICHUBATh U3MEHEHHE BPEMEHH Tepeiadn IPH U3MEHEHUH MH()OPMAIIHOHHOTO 00BhEMa
JTAaHHBIX U XapaKTEPUCTHUK KaHala CBS3H;

YMEHHE HCIOJIb30BaTh IPU PEUIEHWH 3a7ad CBOWCTBA MO3MLIMOHHOMW 3alllCH YHCEll,
aIropuT™Ma IOCTPOCHMS 3allMCH 4YKCJIA B TO3UIMOHHOM CHCTEME CUMCIEHHA C 3aJaHHBIM
OCHOBaHHUEM U ITOCTPOEHHMS YHCIA IO CTPOKE, COAEpIKAILEH 3alKuCh 3TOT0 YKCIa B TO3ULIMOHHON
CHCTEME CUHCIICHHS C 33JJaHHBIM OCHOBaHHEM, YMEHHE BBITIOJIHATH apu(hMETHUECKUE OTIepaIun
B IIO3ULIMOHHBIX CUCTEMAX CUUCIICHMS;

YMEHHE BBIIOJIHATh MNpPeoOpa3oBaHUs JIOTUYECKUX BBIPAXKEHUH, HCHOJIb3Ys 3aKOHBI
anreOpbl JTOTMKH, YMEHHUE CTPOUTD JIOTHYECKOE BBIPAKEHHE B AM3bIOHKTUBHOM 1 KOHBIOHKTUBHOU
HOpPMaNbHBIX (hopMax 1o 3amaHHOW TaONWIle MCTUHHOCTH, MCCIIEAOBATH O0JACTh MCTHHHOCTHU
BBICKA3bIBAaHUS, COAEPIKALIEr0 MEPEeMEHHbIE, pellaTb HECIOXKHbIE JOIMYECKHE YPAaBHEHUS U
CHCTEMBbl ypaBHEHUIA;



NOHMMaHME 0a30BBIX AITOPUTMOB 00PAOOTKHU YHCIOBOI M TEKCTOBOM MH(OpMAINH (3aMKCh
qrced B MO3WIMOHHOW CHCTEME CUWCIICHUS, HaXOXXIACHHWE BCEX MPOCTHIX YHUCEN B 3aJaHHOM
JrarazoHe, 00padoTka MHOTOPA3PSIHBIX IENbIX YMCEIl, aHaJIH3 CUMBOJIBHBIX CTPOK U JIPYTHX),
aJITOPUTMOB TIOMCKA ¥ COPTHPOBKH, YMEHHE OTPENIENISATh CIIOKHOCTh U3y4aeMbIX B Kypce 0a30BBIX
QITOPUTMOB  (CYMMHUpPOBaHHE JJIEMEHTOB MacCHBa, COPTUPOBKAa MaccuBa, IepeOopHbIe
QITOPUTMBI, JBOMYHBIA TOWCK) M MPHUBOAWUTH IPHUMEPHl HECKOJIBKUX aJITOPUTMOB pa3zHOU
CJIO’KHOCTH JIJISl pETLISHHsI O/THOM 3a1auu;

BJIaZICHUE YHUBEPCAIBHBIM S3bIKOM IMPOTpaMMHpPOBaHMs BBICOKOTO ypoBHs (Python, Java,
C++, C#), npencraBieHusMHA O 0a30BBIX THUIAX MJAHHBIX M CTPYKTypax JaHHBIX, YMEHHE
UCTIOJIb30BaTh OCHOBHBIE YHIPABJSIOMIME KOHCTPYKIMM, YMEHHE OCYIIECTBISATh aHAIU3
MPEUIOKEHHONW TPOrpaMMBI: OTIPENENSATh Pe3yabTaThl padOTHl MPOTpaMMBbl TIPH 3aJaHHBIX
UCXOIHBIX IaHHBIX, OINpPENeNATh, MPH KAKMX HCXOJHBIX JaHHBIX BO3MOXKHO IOJy4YEHHUE
yKa3aHHBIX PEe3yJIbTAaTOB, BBIABIATH JaHHbIE, KOTOPblE MOTYT HPUBECTH K OIIMOKE B paboTe
pOrpaMMbl, (POPMYITHUPOBATH MPEIIOKEHUS 110 YIIYYIICHUIO TPOTPAMMHOTO KOJIa;

YMEHHE CO37aBaTh CTPYKTYpPHUPOBAaHHBIE TEKCTOBBIE NOKYMEHTHI W JIEMOHCTpPAIlMOHHBIC
MaTepuasibl C HCIOJIB30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX HPOTPAMMHBIX CPEICTB H
00JIaYHbIX CEPBUCOB;

YMEHHUE UCTOIb30BAThH ANEKTPOHHBIC TAOIUIIBI I aHAIN3A, IPEJICTaBICHUS 1 00pabOTKU
JTAHHBIX (BKIIOYAs BBIYMCICHHE CYMMBI, CpPEIHETO0 apu(pMETHYECKOro, HAMOOINBIIET0 H
HaVMEHBIIETO 3HAYEeHHH, PelICHNEe YPaBHEHUH, BBIOOP ONTUMAIBLHOTO PEIICHHS, T0J00p JTHHUH
TPeH/a, peLIeHre 3a1a4 IPOTrHO3UPOBAHUS).

B mpouecce u3yuenus kypca HHPOpMaTHKM yrioyOonéHHoro ypoBHi 6 11 knacce
o0yJaromuMucs OyIyT JOCTHTHYTHI CICAYIOUINE TPEIMETHBIC PE3YIIbTaTHI:

YMEHHE CTPOUTh HEPAaBHOMEPHBIC KOBI, JOMYCKAIOIIME OJHO3HAYHOE IEKOANPOBAHUE
cooOuieHnit (nmpeuKCHbIE KOMAbI), HCIHOJIb30BATH MPOCTEHUIINE KOJbl, KOTOPbIE MO3BOJISIOT
OoOHapy>KUBaTh U HCIIPABIISATH OMIMOKHU MPH Mepeade NaHHBIX, CTPOUTH KOJ, 00ecreunBaromui
HAMMEHBIIYI0 BO3MOXKHYIO CPEIHIONI JITMHY COOOIIEHHS TPH W3BECTHOM YacTOTE CHMBOJIOB,
HOSICHATH TIPHHIUITBI Pa0OTHI IPOCTHIX AITOPUTMOB CXKATHSI JAHHBIX;

YMEHHE pellaTh alrOpUTMHUYECKUE 3a/adyM, CBS3aHHBbIE C aHaIW3oM rpadoB (3agadu
IOCTPOCHUS ONTUMAILHOTO MYTH MEXAYy BepIIMHAMHU rpada, ompereneHus KOJIM4YecTBa
pa3MYHBIX IyTeH MEXIy BEpIIMHAMH OPHUEHTHPOBAHHOTO alUKIMYecKoro rpada), ymeHue
UCTIONB30BaTh JEPEeBbsi MNpPU AaHAIN3E M TIOCTPOCHHHM KOJAOB M U  TNPEJCTABICHHS
apu(pMETHUECKIX BBIPAKECHUH, NMPU PEIICHHH 3a7ad TOMCKAa U COPTUPOBKH, YMEHHE CTPOUTH
JIepEeBO WIPHl MO 3aJlaHHOMY AalTOPUTMY, pa3pabaTbiBaTh M OOOCHOBBIBATH BBIUIPHIIIHYIO
CTpaTETHIO UTPHI;

yMeHHe pa3palaThIBaTh U pPEaM30BbIBATh B BUJE MPOrPaMM 0a30BbIC aJITOPUTMBI, YMEHUE
MCTIONIb30BaTh B IPOTrPaMMax JaHHBIC PA3JIMYHBIX THIIOB C Y4ETOM OrpaHUYEHHUH Ha AUANa30H UX
BO3MOXHBIX 3HAUYEHUH, IPUMEHSTh NPU PEIICHUH 3a7a4 CTPYKTYPHI JaHHBIX (CIHCKH, CIOBapH,
CTEKH, OYEpeIH, JIePeBbs), HCIIOJIBL30BaTh 0a30BBIE OINEpalMd CO CTPYKTypamMH JaHHBIX,
IPUMEHATh CTAaHAAPTHBIC U COOCTBEHHBIE MOIPOTPAMMBI 111 00PaOOTKH YMCIOBBIX JaHHBIX U
CHMBOJIBHBIX CTPOK, UCIIOJIB30BATH MPH Pa3padOTKe MPOrpaMM OHOIMOTEKH MOIPOrpaMM, 3HATh
(YHKIIMOHATILHBIE BO3MOYKHOCTH HHCTPYMEHTAJBHBIX CPEACTB Cpelbl pa3pabOTKH, yMEHHE
UCTIONIB30BaTh CPEACTBAa OTJQJAKH TPOrpaMM B  Cpele MpPOTrpaMMHUPOBAHHS, YMEHHE
JOKyMEHTHPOBATh IPOTPaMMBI;

yYMEHHE CO3/1aBaTh BEO-CTPAHHIIBI;



BJIaJICHHE OCHOBHBIMH CBEACHUSAMH O 0a3ax JAAHHBIX, UX CTPYKTYpE, CPEACTBAX CO3/IaHUS
¥ pabOTHl C HUIMH, YMEHHE UCIIOIb30BATh TaOIMUHBIE (PENIAIMOHHBIC) 0a3bl TaHHBIX (COCTABIIATH
3anpochl B 0a3ax JaHHBIX, BBHIIOJIHATH COPTUPOBKY U MOUCK 3amuceil B 6a3e JaHHBIX, HAMIOJIHATh
pa3paboTaHHy0 0a3y aHHBIX) U CIIPABOYHBIE CUCTEMBI,

YMEHHE HCII0JIb30BaTh KOMIIBIOTEPHO-MAaTEeMaTHUECKUE MOJENH JUIsl aHaIu3a OOBEKTOB U
npoueccoB: (GOpPMYyJIUPOBATh II€b MOJAEIUPOBAHMS, BBINOJIHATH AaHAIM3 PE3YJIbTATOB,
MOJIyYEHHBIX B XOJ€ MOJEIUPOBAHUS, OLEHUBATh COOTBETCTBUE MOJEIU MOJACIUPYEMOMY
00BEKTY WJIU MPOLECCY, MPEACTABIATh PE3yJIbTaThl MOJAECTUPOBAHNS B HAIJISIIHOM BUJIE;

YMEHHE OPraHU30BbIBaTh JMYHOE HH(OPMAIIMOHHOE MPOCTPAHCTBO C MCIOIB30BaHHEM
Pa3IMYHBIX CPEACTB HU(PPOBBIX TEXHOJOTHH, MOHUMAaHUE BO3MOKXHOCTEH HU(POBBIX CEPBHUCOB
rOCy/AapCTBEHHBIX YCIYT, HIH(POBBIX 00pa30BaTEIbHBIX CEPBUCOB,;

IIOHUMaHHME OCHOBHBIX IMPUHIUIIOB Pa0OThI, BO3MOXHOCTEH U OrpaHUYEHUS] IPUMEHEHUS
TEXHOJIOTUI MCKYCCTBEHHOT'O HMHTEJUIEKTa B PA3JIMYHBIX 00JACTAX, HAJMYME MPEICTaBICHUH O
Kpyre pelaeMblx 3a7ad MaIIMHHOTO O0OydeHHus (pacmo3HaBaHMs, KIACCH(PHUKAIUUA U
IPOrHO3UPOBAHMS) HaJMUKE MPEICTABICHUIM 00 UCIIOIb30BaHUH UH(DOPMALIMOHHBIX TEXHOJIOTUI
B Pa3JIMYHBIX NPO(eCcCHOHANBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHnoBaHue pa3xejioB U TEM

KoandecTBo 4yacos,
OTBOJUMBIX
Ha 0CBOEHHE TeMbI

dueKkTpoHHbIE (LM pOBbLIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

Paznea 1.1lndposasi r(paMOTHOCTH

KomnbloTep - yHuBepcajibHOe YCTPOHCTBO

00padOTKM JAHHBIX 6

1 TpeGoBaHus TEXHUKH O€30MTACHOCTH U TUTHEHBI TIPU 1 httos://resh.eduru/subiect/19/10/
paboTe ¢ KOMIbIOTEpaMu ALPS.TeS. CAUL I SUDICCL AP0

2 [TpHHIMIIEL PAOOTET KOMITBIOTEPOB 1 KOMIILIOTEPHEIX 1 https://resh.edu.ru/subject/19/10/
CHUCTEM

3 Obmen JIGHHBIMPL € TIOMOTUPIO HTHH. Konrposzeper 1 https://resh.edu.ru/subject/19/10/
BHEIITHUX YCTPOMCTB

4 ABTOMATHHECKOE BEIOTHEHHE MPOrPAMMBI 1 https://resh.edu.ru/subject/19/10/
IIPOIECCOPOM
OrniepaTBHAS, TOCTOSTHHAS M JIOJITOBpEMEHHAs

5 namsTb. KoHTpomeps! BHEIHUX ycTporcTB. [Ipsimoit 1 https://resh.edu.ru/subject/19/10/
JIOCTYTI K TIAMSITH

6 CoBpeMeHHBIE KOMITBIOTEPHBIC TEXHOJIOTUH 1 https://resh.edu.ru/subject/19/10/
IIporpammHoe obecneueHne 6

7 [porpammHoe 00ecreteHIe KOMILIOTEPOB, . 1 https://resh.edu.ru/subject/19/10/
KOMITBIOTEPHBIX CHCTEM U MOOMJIBHBIX YCTPOMCTB

8 (CHCTEMHOE NPOTPAMMHOC 0ecreueHHE. 1 https:/resh.edu.ru/subject/19/10/
OneparmoHHbIE CHCTEMBI

9 Y THIMTHL JlpaitBepel yeTporiets. Tapaiensroe 1 https://resh.edu.ru/subject/19/10/
IPOrPaMMHUPOBAHHE

10 VIHCTANIAIHA 1 JeHHCTAIUIAIMS IPOTPAMMHOTO 1 https://resh.edu.ru/subject/19/10/
obecrieueHus

11 PaiinoBEIe CHCTEMBI. [PHHIIHIIE! a3MCIIICHHA 1 1 https://resh.edu.ru/subject/19/10/

MMEHOBaHMsI (PaiyIOB B 1OJITOBPEMEHHOM MaMsTH.
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3akoHoaarenbcTBO Poccuiickoit denepanuu B

12 1 https://resh.edu.ru/subject/19/10/
00J1aCTH IPOrPaMMHOI0 00eCIIeYeHHUs U JaHHBIX
KomnbloTepHblie ceTH 5

13 [TpuHIUITBL MOCTPOCHHUS! U AIMApATHBIC KOMIIOHEHTEI 1 httos://resh.edu.ru/subiect/19/10/
KOMITBIOTEPHBIX ceTeld. CeTeBble MPOTOKOIIBI

14 Cetb UnTepHET 1 https://resh.edu.ru/subject/19/10/

15 PaSI[eHteI/IG IP-ceTu Ha MOACETH € MOMOIIIEI0 MACOK 1 https://resh.edu.ru/subject/19/10/
nojiceTen

16 CereBoe aIMUHUCTPUPOBAHHE 1 https://resh.edu.ru/subject/19/10/

17 Bunel nestenbHocTH B cetu MHTEpHeT. 1 https://resh.edu.ru/subject/19/10/
Hudopmannonnasi 6€30nMacHOCTb 7

18 HudopmanronHasi 6€30macHOCTh 1 https://resh.edu.ru/subject/19/10/

19 BpenonocHsle nporpaMMHOE 00€CIIEYEHNE U METOIBI 1 https:/resh.edu.ru/subiect/19/10/
00pBHOBI C HUM

20 Hpaxritieckas padota no Teme "AHTHBHPYCHEE ! https://resh.edu.ru/subject/19/10/
POTrpamMMBbl

21 OpraH3aIs JIMHHOTO ApXHBA HHPOPMAIIHH. 1 https://resh.edu.ru/subject/19/10/
PesepBHoe konupoBanue. [laposbHas 3ammTa apxuBa

22 [udposanue JaHHBIX 1 https://resh.edu.ru/subject/19/10/

23 AnroputMm nmmdposanusi RSA. Creranorpadus 1 https://resh.edu.ru/subject/19/10/

24 HpaKTHEeCKaﬁ pabota no rewe "Hlnpposarnme 1 https://resh.edu.ru/subject/19/10/
JTAHHBIX
Paznen 2. Teopernueckne 0CHOBbI MH()OPMATHKH
IIpeacraBiieHue HHPOPMALIMH B KOMIILIOTEPe 19

25 Mnopmarms, nanmbie 1 sranus. Madopmanpuonmsie 1 https://resh.edu.ru/subject/19/10/
IpOIIeCcChl B IPUPOJIE, TEXHUKE U 00I11eCTBE

26 HenpepbIBHBIC U AUCKPETHBIC BEJIMYMHBI M CUTHAJIBI. 1 https://resh.edu.ru/subject/19/10/

27 JlBOHHHOE KONHPOBAKHE. PaBHOMEpHBIC H 1 https://resh.edu.ru/subject/19/10/
HEpaBHOMEPHBIE KOJIbI.

28 Yenosue ®axo. [loctpoerne ofHo3HAHO 1 https://resh.edu.ru/subject/19/10/

JIEKOJIMPYEMBIX KOJIOB C MIOMOIIBIO JIEpEBa.
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Enuauier usmepenust koaundaecTra HHGOPMAIIIH.

29 AndaBUTHBIN MOAXO]T K OIICHKE KOTUYECTBA 1 https://resh.edu.ru/subject/19/10/
uHbopMauu

30 CucTeMbl CUYNCIICHHS 1 https://resh.edu.ru/subject/19/10/

31 Tlepeson ancen u3 OAHOH CHCTEMBI CHMCIICHHA B 1 https://resh.edu.ru/subject/19/10/
ApYryro

32 JIBOMHAS, BOCKMEPHUHAA U HICCTHAUATCPHHAS 1 https://resh.edu.ru/subject/19/10/
CUCTEMBI CUMCJICHHMS, CBSI3b MKy HUMU

33 /lBOMUHAs,, BOCEMEPHUHAA U WICCTHAIATEPU HA 1 https://resh.edu.ru/subject/19/10/
CUCTEMBI CUHCJICHHSI, CBSI3b MEXKTy HUMHU

34 JIBOMHAS, BOCHMEPHUHAA U HICCTHAUATCPH AT 1 https://resh.edu.ru/subject/19/10/
CHUCTEMBI CUHCJICHHS, CBSI3b MKy HUMU

35 ApUOMETHICCKHC ONICPAIH B TIOSHIHMOHHEIX 1 https://resh.edu.ru/subject/19/10/
CHUCTEMaXx CUMCIICHHUS

36 TpouuHas ypaBHOBELIEHHAsI CUCTEMA CUUCIICHUS 1 https://resh.edu.ru/subject/19/10/

37 JIBOMYHO-JIeCATUYHAS CHCTEMA CUUCIICHUS 1 https://resh.edu.ru/subject/19/10/

38 KoaunpoBaHue TeKCTOB 1 https://resh.edu.ru/subject/19/10/

39 PactpoBoe KoaupoBaHHe U300paKEHHM 1 https://resh.edu.ru/subject/19/10/

40 HpaKTquCKfﬂ pabota no T?,Me "Huckpersats 1 https://resh.edu.ru/subject/19/10/
rpaduyeckoil HUHGopMaIH
[{BeToBBIE MOAEIN. BEKTOpHOE KOAUPOBAHUE.

41 ®dopmarsl ¢aiinos. TpéxmepHas rpaduka. 1 https://resh.edu.ru/subject/19/10/
@®pakranpHas rpapuka

42 Komuposanue 3ByKa. 1 https://resh.edu.ru/subject/19/10/

43 i@iﬁiﬁ?;ﬁ?& ?\f;f;;,o Teme "Jluckpernsanys 1 https://resh.edu.ru/subject/19/10/
OcHOBBI JIre0pbI JOTHKH 14

44 OcHOBBI AJITEOPHI JIOTHKH 1 https://resh.edu.ru/subject/19/10/

45 Jlornueckue oneparuu. TabauIlbl HCTHHHOCTH 1 https://resh.edu.ru/subject/19/10/

46 Jloruueckue BoIpaKEHUsI. 1 https://resh.edu.ru/subject/19/10/

47 [IpakTudeckas padora o Teme «IlocTpoenwne u 1 https://resh.edu.ru/subject/19/10/
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aHaJIn3 Ta6J'II/IH NCTUHHOCTHU B Ta6J'II/I'-IHOM
npoieccope

48 Jlornueckwue onepalyy 1 onepanny HaJl MHOXKECTBAMU 1 https://resh.edu.ru/subject/19/10/
49 Jlornueckwue oneparuy 1 ornepannuy HaJl MHOKECTBAMHU 1 https://resh.edu.ru/subject/19/10/
50 iiﬁgg;lazggz?g: Jfgrr;zzc'i?gzzg;{;ﬁ; 1 https://resh.edu.ru/subject/19/10/
51 Jlorudeckuie ypaBHEHHS U CUCTEMbI YpaBHEHUI 1 https://resh.edu.ru/subject/19/10/
52 Jlornueckue GpyHKIUU. 1 https://resh.edu.ru/subject/19/10/
53 Kanonunueckue popmbl JJIOTHUECKUX BBIPAKECHUI. 1 https://resh.edu.ru/subject/19/10/
54 Jlornueckue 3J€MEHTHI B COCTaBE KOMIIBIOTEpA 1 https://resh.edu.ru/subject/19/10/
55 Tpurrep. CymmaTop. MHOTOpa3psAHBIA CYMMATOP 1 https://resh.edu.ru/subject/19/10/
56 [TocTpoeHue cxem Ha JIOTHYECKUX 3J'ICM€UHTaX. 3anuch 1 https://resh.edu.ru/subiect/19/10/
JIOTHYECKOTO BBIPAKCHUS 110 JIOTHUCCKOM CXeMe
57 MUKpOCXEMBI U TEXHOJIOTHS UX MPOU3BOJICTBA 1 https://resh.edu.ru/subject/19/10/
KomnbroTepHas apudmernka 7
58 [IpencraBieHue 1EIbIX YUCEN B TAMITH KOMITbIOTEPA. 1 https://resh.edu.ru/subject/19/10/
59 Be33HakoBbIe ¥ 3HAKOBBIE JaHHBIE. 1 https://resh.edu.ru/subject/19/10/
60 ;‘;%;2f;f;i;’f;ii‘fﬂiiﬂg‘;ﬂc ;‘P’IF:P‘I‘I“K““’ 1 https://resh.edu.ru/subject/19/10/
61 gzgﬁgii?oﬂui;elgﬁglfbw NoOHTOBOIi onepanun 1 https://resh.edu.ru/subject/19/10/
62 lpenctapieme i XpaeHHe B MAMATH KOMITbIOTEpa 1 https://resh.edu.ru/subject/19/10/
BCILIECTBCHHBIX YHCEI
G Pomomenme onepaii ¢ nenectsenmunn e, | hitss/resh.eduru/subject/19/10)
[TpakTuueckas pabora no teme «M3ydyenue
64 MOPA3PS,AHOTO MAIIMHHOTO MPEACTABICHUS EBIX U 1 https://resh.edu.ru/subject/19/10/
BEILICCTBCHHBIX YHCEID)
Pa3jien 3. AnroputMbl ¥ IpOrpaMMHUpPOBaHHE
BBeaeHue B nporpaMmMmupoBaHue 16
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65 AHau3 aropuTMOB 1 https://resh.edu.ru/subject/19/10/
66 Ortanbl pelieHus 3a/1a4 Ha KOMIBIOTEpE. 1 https://resh.edu.ru/subject/19/10/
67 ggf?;ngz;’;i iﬁﬁ (;E?:ﬁ:' Kommunsus u 1 https://resh.edu.ru/subject/19/10/
68 MeTo bl OTJIAJKH IPOTrpamMm 1 https://resh.edu.ru/subject/19/10/
69 Tunbl mepeMEeHHBIX B SI3bIKE MPOTPAMMHUPOBAHUS 1 https://resh.edu.ru/subject/19/10/
70 O0paboTKa LeIbIX YUCe 1 https://resh.edu.ru/subject/19/10/
71 O06paboTKa BeleCTBEHHBIX YUCET 1 https://resh.edu.ru/subject/19/10/
72 CrnyualiHble U TICEBAOCITYYalHbIE Yncaa 1 https://resh.edu.ru/subject/19/10/
73 Betpiienus. C0XKHBIC YCIIOBUS 1 https://resh.edu.ru/subject/19/10/
74 L{UKITBI ¢ yCTTOBHEM 1 https://resh.edu.ru/subject/19/10/
75 Huiet 110 nepemenioi. BiaumosamensemMocts 1 https://resh.edu.ru/subject/19/10/
Pa3IMYHBIX BUIOB IMKJIOB
76 O06paboTka HaTYpaIbHBIX YHCEII C UCIIOJIH30BAHUEM 1 https://resh.edu.ru/subiect/19/10/
IIUKJIOB
77| Mpmenicoran paboma no tewe Penene sazan 1 hitpsiresh.edu.nusubjecy19/10/
78 WNuBapuanT nukia 1 https://resh.edu.ru/subject/19/10/
79 JIoKyMeHTHpOBaHUE IPOrpaMM 1 https://resh.edu.ru/subject/19/10/
80 OO0paboTka JaHHBIX, XpaHAIUXCS B (aiimax 1 https://resh.edu.ru/subject/19/10/
Bcnomorare/ibHbIE AJTOPUTMBI 8
81 PasOnenne 3a1auu Ha moa3agayu 1 https://resh.edu.ru/subject/19/10/
g Memomsomaume crawaprioil GuGnonen iy 1 httpsi/resh.edu.rusubject 19/10/
83 [Toamporpammel (iponietypbl U GYHKIIAHN) 1 https://resh.edu.ru/subject/19/10/
84 [ToamporpaMmel (poueypsl U (YYHKIIMHN) 1 https://resh.edu.ru/subject/19/10/
85 Eg;;;g:;;;ﬁl,,p abora 1o Teme "Paspabotka 1 https://resh.edu.ru/subject/19/10/
86 Pekypcus. 1 https://resh.edu.ru/subject/19/10/
87 [TpakTnueckast pabota no teme "PexkypcuBHble 1 https://resh.edu.ru/subject/19/10/
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MOAMPOTpaMMBb! "

88 MonynbHbIN NPUHIUI OCTPOEHUS IPOTpamMM 1 https://resh.edu.ru/subject/19/10/
UncieHHbIE METObI 5

89 UwncrieHHbIC METO/IbI 1 https://resh.edu.ru/subject/19/10/

90 HpaKaneSKa;I pabota o Teme «UHCIeHHOE pelIeHne 1 https://resh.edu.ru/subiect/19/10/
ypaBHEHHID»

91 Hcnonp30BaHne TUCKPETHU3ANNN B BEIYACTUTEILHBIX 1 hitps://resh.edu ru/subicct/19/10/
3a1auax

o Mpmniceran puora o teve lpunnicinoc | hitpsresh.edu.ulSubect/1 /10

93 ﬁ;ﬁ;ﬁ;ﬁ;ﬁ}?ﬁg&;ﬁlfo Teme «llonck Makcumyma 1 https://resh.edu.ru/subject/19/10/
AJroputMbl 00padOTKH CHMBOJIbHBIX JAHHBIX 5

94 O06paboTka CUMBOJIBHBIX JIAHHBIX. 1 https://resh.edu.ru/subject/19/10/

95 AnropuTMbI 00pabOTKH CHMBOJIBHBIX CTPOK 1 https://resh.edu.ru/subject/19/10/

96 Anroput™bl 00pabOTKH CUMBOJIBHBIX CTPOK 1 https://resh.edu.ru/subject/19/10/
[TpaxTrueckas padbota no teme "O6paboOTKa CTPOK €

97 UCIOJIb30BaHUEM (DYHKIMH cTaHIapTHON OUOINOTEKH 1 https://resh.edu.ru/subject/19/10/
A3bIKa MPOrPaMMUpPOBaHUS"

98 ["eHepartvisi CIIOB B 33IaHHOM alihaBHUTE 1 https://resh.edu.ru/subject/19/10/
AJITOpUTMBI 00Pa0OTKH MAaCCUBOB 10

99 MaccuBbI U TTOCIIE0OBATEILHOCTH YHCET. 1 https://resh.edu.ru/subject/19/10/

100 O0001IEHHBIE XapaKTEePUCTUKHA MACCUBA 1 https://resh.edu.ru/subject/19/10/

101 JIMHEWHBII MOUCK 3aJaHHOI0 3HAYEHUS B MACCHBE. 1 https://resh.edu.ru/subject/19/10/

102 [ToHCK MMHHMATHHOTO (MAKCHMATIBROTO) SIEMEHTA B 1 https://resh.edu.ru/subject/19/10/
YHCIIOBOM MaCCUBE

103 CopTHupoBKa 0JTHOMEPHOTO MAaCCHBA. 1 https://resh.edu.ru/subject/19/10/

104 CopTHpOBKa CIIUSHHUEM. 1 https://resh.edu.ru/subject/19/10/

105 JIBOMUHBII MOMCK B OTCOPTUPOBAHHOM MAaCCHBE 1 https://resh.edu.ru/subject/19/10/

106 JIBymMepHbIe MacCUBBI (MaTPHIIbI) 1 https://resh.edu.ru/subject/19/10/
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107 Anroput™bl 00pabOTKH MAaTPUI] 1 https://resh.edu.ru/subject/19/10/
108 Pemenne 3amau ananu3a JaHHBIX 1 https://resh.edu.ru/subject/19/10/
Paznen 4. UndopmManmoHHble TEXHOJIOTHH
O0padoTKa TEKCTOBBIX IOKYMEHTOB 6
109 CpencTBa TEKCTOBOTO MPOIIeccopa 1 https://resh.edu.ru/subject/19/10/
110 KomnerorepHast BEpCTKa TEKCTa 1 https://resh.edu.ru/subject/19/10/
UL arewammecimn gopuyaaat® | ! bt bl bl 10
112 WHCTpyMEHTBI pELIEH3UPOBaHUS 1 https://resh.edu.ru/subject/19/10/
113 HpaKmquIﬁaﬂ pabora no Teme "MrorocTpanuibie 1 https://resh.edu.ru/subject/19/10/
JIOKYMEHTBI
114 OO0avHbIe CEPBUCHI 1 https://resh.edu.ru/subject/19/10/
AHAJIN3 JAaHHLIX 8
115 Amnanu3 ganueix. bosbiive ganaeie 1 https://resh.edu.ru/subject/19/10/
116 MamnaHoe o0yueHue 1 https://resh.edu.ru/subject/19/10/
117 AHaJN3 JaHHBIX C TOMOIIbIO 3JIEKTPOHHBIX TaOJIUI] 1 https://resh.edu.ru/subject/19/10/
118 E(I));ISEI:;C;?:KI; :iﬁ;;oTz%ﬁ;;fHaﬂm AAHTHPIX © 1 https://resh.edu.ru/subject/19/10/
119 [TocTpoenue rpadgukoB QyHKITHI 1 https://resh.edu.ru/subject/19/10/
120 Jlunuu TpeHaa 1 https://resh.edu.ru/subject/19/10/
121 [TonGop napamerpa 1 https://resh.edu.ru/subject/19/10/
122 iigiﬁff;gg;oifﬂzomlc HAUITYHILICTO PELICHI B 1 https://resh.edu.ru/subject/19/10/
123 IToBTOpeHME MaTepuaia, u3ydeHHoro B 10 kimacce 1 https://resh.edu.ru/subject/19/10/
124 [ToBTOpeHme MaTepuaia, u3ydeHHoro B 10 kmacce 1 https://resh.edu.ru/subject/19/10/
125 [ToBTOpeHne Matepuaia, n3ydeHHoro B 10 kmacce 1 https://resh.edu.ru/subject/19/10/
126 [ToBTOpeHne marepuaina, usyuyeHHoro B 10 kiacce 1 https://resh.edu.ru/subject/19/10/
127 [ToBTOpeHne Marepuaina, usyuyeHHoro B 10 kiacce 1 https://resh.edu.ru/subject/19/10/
128 [ToBTOpeHune marepuaina, usyuyeHHoro B 10 kiacce 1 https://resh.edu.ru/subject/19/10/
129 [ToBTOpeHune Marepuaia, u3ydyeHHoro B 10 kmacce 1 https://resh.edu.ru/subject/19/10/



https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/

130 [ToBTOpeHune marepuaina, usyuyeHHoro B 10 kiacce 1 https://resh.edu.ru/subject/19/10/
131 [ToBTOpeHne marepuaina, usyuyeHHoro B 10 kiacce 1 https://resh.edu.ru/subject/19/10/
132 [ToBTOpenue matepuana, uzydeHHoro B 10 kiacce 1 https://resh.edu.ru/subject/19/10/
133 [ToBTOpeHne Marepuaia, u3ydyeHHoro B 10 kmacce 1 https://resh.edu.ru/subject/19/10/
134 [ToBTOpeHne Marepuaina, u3ydyeHHoro B 10 kmacce 1 https://resh.edu.ru/subject/19/10/
135 [ToBTOpeHune Marepuana, u3yuyeHHoro B 10 kmacce 1 https://resh.edu.ru/subject/19/10/
136 [loBTOpenue marepuana, uzyueHHoro B 10 kiacce 1 https://resh.edu.ru/subject/19/10/
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136
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11 KJIACC

KoauyecTBO Yacos,

daekTpoHHbIe (LM pPOBbHIE)

Ne n/m HaumeHnoBaHue pa3aesioB U TeM OTBOJUMBIX o0pa3oBaTe/bHbIE pecypchl
HA 0CBOEHHUE TeMbl

Paspnen 1. Teopernueckue 0CHOBbI HH(pOPMATHKH

Nudopmanus 1 nHPpopMaALMOHHBIE TPOLECCHI 10
1 KonuuectBo nndopmanmu 1 https://resh.edu.ru/subject/19/11/
2 ANTOPHUTMEI C)KATHUsl JTAHHBIX 1 https://resh.edu.ru/subject/19/11/
3 Anroputm Xadhdmana 1 https://resh.edu.ru/subject/19/11/
4 Eg;ﬁﬁ?;ﬁ?:ogiiﬁ;;g ggx{z}:g?{mm JIAHHBIX € 1 https://resh.edu.ru/subject/19/11/
5 Anroputm LZW 1 https://resh.edu.ru/subject/19/11/
6 AJNTOPUTMBI C3KaTUsl JAHHBIX C OTEPSIMHU. 1 https://resh.edu.ru/subject/19/11/
7 CkopocTh niepeiauu JaHHBIX 1 https://resh.edu.ru/subject/19/11/
8 [TomMeX0yCTOMYMBEIE KOJIbI 1 https://resh.edu.ru/subject/19/11/
9 Fﬁgﬁiﬁg@iﬁi’;gzizfea;(;gy ¢ 1 https://resh.edu.ru/subject/19/11/
10 CHCTeMH'VKOMHOHeHTH CHCTEMBL 1 X 1 https://resh.edu.ru/subject/19/11/

B3aMMOJICIICTBHE

MoaeaupoBaHue 8
11 Moaenu 1 MOACITUPOBAHUE 1 https://resh.edu.ru/subject/19/11/
12 I'padr 1 https://resh.edu.ru/subject/19/11/
13 Pemenue 3a1a4u ¢ momomipio rpadoB 1 https://resh.edu.ru/subject/19/11/
14 HepeBbs 1 https://resh.edu.ru/subject/19/11/
15 OCHOBBI TEOPUU UTP 1 https://resh.edu.ru/subject/19/11/

[TpakTnueckas pabota no teme "Ilonck https://resh.edu.ru/subject/19/11/
16 BBIUTPBIIIHON CTPATETUU B UT'PE C ITOJTHOU 1

uHpopmanuein"”
17 CpencTBa UCKYCCTBEHHOTO MHTEILJIEKTA 1 https://resh.edu.ru/subject/19/11/
18 [TpakTudeckas padbora no teme "Cpeacrsa 1 https://resh.edu.ru/subject/19/11/
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HCKYCCTBEHHOI'O MHTEJIeKTa"

Pa3nea 2. Anroput™Mbl M IpOrpaMMHpOBaHue

DJIeMeHThI TEOPHHU AJITOPUTMOB 6
19 dopmanuzanus MOHITHI AITOPUTMA 1 https://resh.edu.ru/subject/19/11/
20 [TpakTuyeckas padora o Teme "CocTaBiieHue 1 https://resh.edu.ru/subject/19/11/
MPOCTOM mporpaMmsl Jijisi MalkHbl ThiopuHra
21 Marmmuna ITocta 1 https://resh.edu.ru/subject/19/11/
22 Hopwmansnsle anropudmel Mapkosa 1 https://resh.edu.ru/subject/19/11/
23 ANTOpUTMHUYECKU HEpa3pelIMMble 3aaun 1 https://resh.edu.ru/subject/19/11/
24 CH0XHOCTh BEIYHCIICHHH 1 https://resh.edu.ru/subject/19/11/
AJNITOPUTMBI M CTPYKTYPBbI AAHHBIX 28
25 [Torck mpOCTHIX YKCEN B 33JaHHOM JIHara3oHe ¢ 1 https://resh.edu.ru/subject/19/11/
MIOMOIIIBIO AJITOPUTMA «pemeTo DpatocheHa
26 [IpakTrueckas padota 1o TeMS "ITonck mpocThIX 1 https://resh.edu.ru/subject/19/11/
qricell B 3aJJaHHOM JHama3oHe
27 MHoropa3psiiHbI€ LieJble Ynucia, 3aJa4 JJITMHHON 1 https://resh.edu.ru/subject/19/11/
apupMETUKH
8 HpaKmquKvaﬁ paborta no Teme "Peanusanus 1 https://resh.edu.ru/subject/19/11/
BBIYUCIICHUI C MHOTOPa3PsAHBIMH YHCIaMu"
CrnoBapu (accollMaTUBHBIC MaCCHBBI, OTOOPaKCHHUS ). https://resh.edu.ru/subject/19/11/
29 Xoami-rabmuikl. [TocTpoenne andaBUTHO-4aCTOTHOTO 1
CJIOBaps IS 33/IaHHOTO TEKCTa
[TpakTrueckas padota o teme "IlocTpoenue https://resh.edu.ru/subject/19/11/
30 a(paBUTHO-4aCTOTHOTO CJIOBApSI IS 33JaHHOTO 1
TekcTa"
31 AHaJIM3 TEKCTa HA ECTECTBEHHOM SI3BIKE. 1 https://resh.edu.ru/subject/19/11/
3 [TpakTuueckas pa60T'e'1 1o teMe "AHaiau3 TeKCTa Ha 1 https://resh.edu.ru/subject/19/11/
€CTECTBEHHOM SI3bIKE
33 Crexu. AHanu3 NpaBUIBLHOCTH CKOOOYHOTO 1 https://resh.edu.ru/subject/19/11/
BBIPKCHUS
34 Brruncnenue apuMeTHIecKoro BeIpaKeHUs, 1 https://resh.edu.ru/subject/19/11/
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3aMKUCaHHOrO B MOCTHUKCHON popme

[TpakTuueckas padbota no Teme "Bprancienue

https://resh.edu.ru/subject/19/11/

35 apu(METHYECKOTO BBIPAXKEHUS, 3aIIMCAHHOTO B 1
nocturcHor hopme"
36 Ouepenu. Ucnonbs3oBanue ouepeu AJisi Bp€MEHHOTO 1 https://resh.edu.ru/subject/19/11/
XpaHCHUsI JJAHHBIX
37 [TpakTrueckas padota o teme "lcnonp3oBaHue 1 https://resh.edu.ru/subject/19/11/
ouepean"
33 HepeBbst. Peanu3zarnus gepeBa ¢ moMOIIbIO 1 https://resh.edu.ru/subject/19/11/
CCBUIOYHBIX CTPYKTYD
[TpakTuueckas pabora no teme "Hcnonas3oBanue https://resh.edu.ru/subject/19/11/
39 JIepeBBbEB /ISl BBIYUCIICHUS apu(METHYECKIX 1
BbIpayKeHUI"
40 PekypcuBHBIE aIropuTMBI 00X0/1a AepeBa 1 https://resh.edu.ru/subject/19/11/
41 PekypcuBHbIE aIropuT™Mbl 00X0/1a AepeBa 1 https://resh.edu.ru/subject/19/11/
42 Anroput™msl Ha rpadax 1 https://resh.edu.ru/subject/19/11/
43 O6xox rpada B rayouny. O6xox rpada B HIUPHHY 1 https://resh.edu.ru/subject/19/11/
44 KonnyecTBo pa3nuyHbIX MyTel MeX/1y BepIIMHAMU 1 https://resh.edu.ru/subject/19/11/
OPUEHTHPOBAHHOTO AIIMKINIECKOTO rpada
45 Anroputm JlefKCTpBI. 1 https://resh.edu.ru/subject/19/11/
[TpakTuueckas pabota no Teme "Bpruncienue https://resh.edu.ru/subject/19/11/
46 JUTMHBI KpaTyalliero myTH MEeX/1y BepIIMHAMUI 1
rpada (anroput™ JeikcTpsn)”
47 Anroputm ®noiiga—Y opiasia 1 https://resh.edu.ru/subject/19/11/
43 3amaum, perraeMble ¢ TOMOIIBIO JHHAMUYECKOTO 1 https://resh.edu.ru/subject/19/11/
IPOTPaMMHUPOBAHUS
[IpakTrueckas padota o Teme "Brraucienue https://resh.edu.ru/subject/19/11/
49 PEKYPCHUBHBIX (DYHKIIUI C TOMOIIIBIO 1
JIMHAMUYECKOr0 MPOorpaMMupoBaHus"”
50 3amauu, pemaeMple ¢ TOMOIIBIO TMHAMHYECKOTO 1 https://resh.edu.ru/subject/19/11/

POrPaMMUPOBAHHUS
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[IpakTuueckas padota o teme "lloxcuér

https://resh.edu.ru/subject/19/11/

51 KOJINYECTBA BAPUAHTOB C IOMOIIBIO TUHAMUYECKOTO 1
porpaMMupoBasus”

59 3amauu, pemaeMbple ¢ TOMOIIBIO TUHAMHYECKOTO 1 https://resh.edu.ru/subject/19/11/
POTPAMMHUPOBAHUS: 3a/1a4H ONITUMH3AIHH
OcHOBBI 00bEKTHO-OPHEHTHPOBAHHOT 0 16
NPOrpaMMHPOBAHMSA

53 [TonsTHe 0 mapaxurmax nporpammuposanus. O030p 1 https://resh.edu.ru/subject/19/11/
SI3BIKOB MPOTPaMMHPOBAHUS

54 [TonsiTne 06 0OBEKTHO-OPUEHTUPOBAHHOM 1 https://resh.edu.ru/subject/19/11/
pOTrPaMMHUPOBAHUH

55 OO0bexThl U Knacchl. CBOMCTBA U METOJIbI 0OBEKTOB 1 https://resh.edu.ru/subject/19/11/

56 OODBEKTHO-OPUEHTHPOBAHHBIN aHAIIN3 1 https://resh.edu.ru/subject/19/11/

57 [TpakTrueckas padota o teme "Vcnosnp3oBaHue 1 https://resh.edu.ru/subject/19/11/
TOTOBBIX KJIACCOB B MporpamMme"

53 Pa3paboTtka mporpamMm Ha OCHOBE OOBEKTHO- 1 https://resh.edu.ru/subject/19/11/
OPUEHTHUPOBAHHOT'O TIOIX0]1a

59 [TpakTuueckas pabora "Pa3paborka HpO(':'TOI\/'I 1 https://resh.edu.ru/subject/19/11/
POTPaMMBI C UCTIOJIB30BaHUEM KIJIACCOB

60 [Tpaktryeckas pabora no Teme "Pa3paboTka kiacca, 1 https://resh.edu.ru/subject/19/11/
UCTIOJIB3YIONIETO WHKATICYJISIITHIO"

61 Hacnenosanue. [lonumopduszm 1 https://resh.edu.ru/subject/19/11/

62 [TpakTuueckas padbora no teme "PazpaboTka 1 https://resh.edu.ru/subject/19/11/
Mepapxuu Kjiaccon"

63 Cpensl ObICTpOI pa3pabOTKH MPOTPAMM. 1 https://resh.edu.ru/subject/19/11/
[TpoexTrpoBanue uHTEpdElica moIbp30BaTeNs

64 [TpoektupoBanue nHTepdeiica moaIb30BaTENS 1 https://resh.edu.ru/subject/19/11/

65 Vcnonb30BaHuE TOTOBBIX YIPABISIEMBIX 3JIEMEHTOB 1 https://resh.edu.ru/subject/19/11/
JUIsl IOCTpOeHUs1 nHTepderica

66 [TpakTnueckas pabota no teme "PazpaboTka 1 https://resh.edu.ru/subject/19/11/

porpaMMsl ¢ rpaduueckuM uHTepdericom"
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67

W3yueHne BTOPOro s13bIKa MPOrpaMMHUPOBAHUS

https://resh.edu.ru/subject/19/11/

68 W3ydeHne BTOpOro si3pIka IpOorpaMMHUpPOBaHUs 1 https://resh.edu.ru/subject/19/11/
Paznen 3. UndopmManmoHHble TEXHOJIOTHH
KoMnboTepHo-MaTeMaTHYeCKOE MOIEJIMPOBAHNE 8

69 DTarbl KOMITBIOTEPHO-MAaTEMATHIECKOTO 1 https://resh.edu.ru/subject/19/11/
MO/JICIIUPOBAHUS

70 MopenvupoBaHue ABUKEHUS 1 https://resh.edu.ru/subject/19/11/

71 [TpakTnueckas pabota no teme "MojenupoBaHue 1 https://resh.edu.ru/subject/19/11/
IBHKeHUA"

72 MoaenupoBaHrue OMOJOTHUSCKUX CHCTEM. 1 https://resh.edu.ru/subject/19/11/

73 MaremaTudecKkue MOJIEINA B YKOHOMHUKE. 1 https://resh.edu.ru/subject/19/11/
BBIYHCITUTENBHBIC SKCTIEPUMEHTHI C MOJICIISIMU

74 BeposiTHOCTHBIE MOJIeH 1 https://resh.edu.ru/subject/19/11/

75 KommnbroTepHoe MOETHMPOBAHNE CUCTEM 1 https://resh.edu.ru/subject/19/11/
yIpaBJICHUS

76 O06paboTKa pe3yabTaTOB IKCIIEPUMEHTA 1 https://resh.edu.ru/subject/19/11/
ba3bl JaHHBIX 10

77 Tabnuunble (pensiMOHHbIe) 0a3bl JAHHBIX 1 https://resh.edu.ru/subject/19/11/

73 [Touck, cOpTUPOBKA U PUIBTPALUS TAaHHBIX. 1 https://resh.edu.ru/subject/19/11/
3arnpockl Ha BRIOOPKY JTaHHBIX

79 [IpakTrueckas padota o Teme "Paborta ¢ roToBOM 1 https://resh.edu.ru/subject/19/11/
0a30ii TaHHBIX"

80 MHuorotabnuuHbie 0a3bl JaHHBIX 1 https://resh.edu.ru/subject/19/11/

’1 [TpakTuyeckas padora no teme "PazpaboTka 1 https://resh.edu.ru/subject/19/11/
MHOTr0oTa0JIUYHON 0a3bl JaHHBIX"

82 3anpochl K MHOTOTa0IMYHBIM 0a3aM JaHHbIX 1 https://resh.edu.ru/subject/19/11/

23 [TpakTudeckas pabora o Teme "3ampockl K 1 https://resh.edu.ru/subject/19/11/
MHOTOTa0JIMYHON 0a3e JaHHBIX"

84 S3p1k ynpasieHus: JanabiMa SQL 1 https://resh.edu.ru/subject/19/11/

85 [TpakTrueckas pabota o Teme "YnpasieHue 1 https://resh.edu.ru/subject/19/11/
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JTAHHBIMU C TIOMOIIBIO si3bika SQL"

Hepensiumonnsie 0a3bl JaHHBIX. DKCIIEPTHBIE

https://resh.edu.ru/subject/19/11/

86 1
CUCTEMBI
Beo0-caiiThl 14
87 HHTepHET-IPHUIIOKEHUS 1 https://resh.edu.ru/subject/19/11/
88 [ToHsiTHE O CEpBEPHOM M KIMEHTCKOW YacTsIX caTa 1 https://resh.edu.ru/subject/19/11/
89 OcHoBsl si3pika HTML 1 https://resh.edu.ru/subject/19/11/
90 [TpakTuueckas pabora no teme "Coznanue 1 https://resh.edu.ru/subject/19/11/
TEKCTOBOM BeO-cTpaHUIlbI"
91 OcHoBbl si3p1ka HTML 1 https://resh.edu.ru/subject/19/11/
92 OcHoBsi si3p1ka HTML 1 https://resh.edu.ru/subject/19/11/
[TpakTrueckas padota o Teme "Coznanue BeO- https://resh.edu.ru/subject/19/11/
93 CTPaHHULIbI, BKJIIOYAOIIEH MYJIbTUMEIUNHBIE 1
00BeKThI"
94 OcHoBbI KackaaHbIX Tabaui ctuieit (CSS) 1 https://resh.edu.ru/subject/19/11/
95 [TpakTuueckas pabora no teme "OdopmieHue 1 https://resh.edu.ru/subject/19/11/
CTPaHUIIBI C TOMOIIBIO KaCKaIHbIX TaOIUI] cTUeit"
96 Cuenapuu Ha si3bike JavaScript 1 https://resh.edu.ru/subject/19/11/
97 Cuenapuu Ha s3bIke JavaScript | https://resh.edu.ru/subject/19/11/
98 ®dopmbl Ha BeO-CTPAHHMIIC 1 https://resh.edu.ru/subject/19/11/
99 [TpakTrueckas padota o Teme "OOpaboTKa JaHHBIX 1 https://resh.edu.ru/subject/19/11/
hopm"
100 Pa3mernienue BeO-caliToB. Ycimyra XOCTHHTA. 1 https://resh.edu.ru/subject/19/11/
3arpy3ka ¢ailioB Ha caiT
KomnbloTrepHas rpagpuka 8
101 Kanpuposanue. VcnpaBnenne nepcrneKTUBbI 1 https://resh.edu.ru/subject/19/11/
102 BBox n3o00pakeHuii ¢ UCTIOIb30BaHUEM PA3INIHBIX 1 https://resh.edu.ru/subject/19/11/
IIU(PPOBBIX YCTPOUCTB
103 Perymb. Pabora ¢ obnactsimMu. OuiabTphl 1 https://resh.edu.ru/subject/19/11/
104 MHoTOCI0MHBIC U300PAKESHHSI 1 https://resh.edu.ru/subject/19/11/
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[IpakTuueckas pabora no teme "MHorocnoiHbie

https://resh.edu.ru/subject/19/11/

105 1
n300paxeHus"

106 [ToaroToBka MILTFOCTpAIUi )i BeO-CaliTOB 1 https://resh.edu.ru/subject/19/11/

107 Bekropnas rpaduka. Bekropuzammsi pacTpoBBIX 1 https://resh.edu.ru/subject/19/11/
n300paKeHUH

108 [TpakTuyeckas pabora no Teme "BekTopHas 1 https://resh.edu.ru/subject/19/11/
rpaduka"
3D-MoaeIMpoOBaHMe 8

109 H})_}/IHHHHLI NOCTPOCHHS H PeAKTHPOBAHNS 1 https://resh.edu.ru/subject/19/11/
TpEXMEPHBIX MOAeNei

110 Hp.aKTI/ILIeCKaSI pa60T51 1o teMe "Co31aHne IpoCThIX 1 https://resh.edu.ru/subject/19/11/
TpEXMEpHBIX Mozenei"

111 Cerounble Moenu. Marepualisl 1 https://resh.edu.ru/subject/19/11/

112 [TpakTudeckas pabora no Teme "Cerounsie moaenu" 1 https://resh.edu.ru/subject/19/11/

113 MoenrpoBaHie HCTOYHUKOB OCBelIeHus. Kamepsl 1 https://resh.edu.ru/subject/19/11/

114 [TpakTuueckas pabora no teme "Pennepunr" 1 https://resh.edu.ru/subject/19/11/

115 AnautuBHbIE TeXHOJIOTUU (3D-npUHTEPHI) | https://resh.edu.ru/subject/19/11/

116 [TonsiTue o BI:IpTyaJ'IBHofI pPEabHOCTH U | https://resh.edu.ru/subject/19/11/
JIOTIOJTHEHHOH pealbHOCTH

117 Co3znanue nepcoHaJIbHOTO caiTa 1 https://resh.edu.ru/subject/19/11/

118 Co3nanue nepcoHajibHOTO canTa 1

119 Co3znanue nepcoHaIbHOTO caifta 1

120 Co3znianue nepcoHaNIbHOTO caiita 1

121 Co3pnanue nepcoHajibHOTO calTa 1

122 Co3pnanue nepcoHajbHOTO caiTa 1

123 Co3pnanue nepcoHabHOTO calTa 1

124 Co3nanue nepcoHabHOTO canTa 1

125 Co3pnanue nepcoHabHOTO canTa 1

126 Co3znanne nepcoHaJIbHOTO caTa 1

127 Co3znianue nepcoHaJIbHOTO caiTa 1
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128 Co3znanue nepcoHaJIbHOTO caiTa 1

129 Co3znanue nepcoHaJIbHOTO caiTa 1

130 [ToBTOpeHue matepuana, npoiaeHHoro B 11 kiacce 1 https://resh.edu.ru/subject/19/11/
131 [ToBTOpeHNe Marepuaa, mpoiaeHHoro B 11 kiacce 1 https://resh.edu.ru/subject/19/11/
132 [ToBTOpeHNe Marepuana, mpoiaeHHoro B 11 kiacce 1 https://resh.edu.ru/subject/19/11/
133 [ToBTOpeHne MaTepuana, mpoiaenHoro B 11 kiacce 1 https://resh.edu.ru/subject/19/11/
134 [ToBTOpenue marepuana, npoiaeHHoro B 11 kiacce | https://resh.edu.ru/subject/19/11/
135 IToBTOpEeHME MaTepuala, npoiaeHHoro B 11 kimacce | https://resh.edu.ru/subject/19/11/
136 IToBTOpEeHME MaTepuaa, mporaeHHoro B 11 kimacce 1 https://resh.edu.ru/subject/19/11/
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136
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INPOBEPAEMBIE HA EI'D 110 HTHOOPMATHUKE TPEBOBAHMUSA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM ITPOT'PAMMBI
CPEJHEI'O OBLIEI'O OBPA30OBAHUSA

Kon IIpoBepsiemble TpeGoBaHMs K MPeAMETHBIM Pe3yJIbTATaM OCBOEHUS
MPOBEPAEMOro OCHOBHO# 00pa3oBaTe/IbHOM NMPOrpaMMbl CpeHero 0011ero
TpedoBaHMS o0pa3oBaHus

1. 3nams (nonumamo)

[ToHrMaHNe OCHOBHBIX MPHUHIUIIOB YCTPOWCTBA U (DYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTallMOHAPHBIX U MOOMIIBHBIX KOMIBIOTEPOB; TEHICHIIMN
11 Pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTHH; BIIaJICHUE HABBIKAMHU pabOTHI C
' OTIEPAlIMOHHBIMA CUCTEMaMH M OCHOBHBIMH BHJIaMHU TIPOTPAMMHOTO
oOecrieyeHus Uil pelIeHus Y4eOHBIX 3aJad 1O  BBIOpaHHOMU

cHeuaIn3aum

12 Hanmnuue mnpencraBnenuit o 0a30BBIX NPHUHIMIAX OpPraHU3alUH U

(YyHKIIMOHUPOBAHHS KOMITBIOTEPHBIX CETe

13 IloHnMaHNEe OCHOBHBIX MNPUHIUIIOB AHUCKPCTU3allUU PA3JIMYHBIX BHIOB

uHdopmauu

[Tonumanue 0a30BBIX aITOPUTMOB OOPAOOTKH YHCIOBOH M TEKCTOBOIA
nHpopManuy (3amuCh 4YHCEN B TO3MIMOHHOW CHCTEME CYHCIICHUS,
1.4 JIETUMOCTB LIEJBIX YHCEIT; HAXOXKACHUE BCEX MPOCTHIX YHCEIN B 33JaHHOM
nuanazoHe; 00pa0oTka MHOTOpaspsAgHBIX LENbIX YHCEN; aHalu3

CUMBOJIbHBIX CTPOK U npyrnx), AJIT'OPUTMOB IIOHMCKAa U COPTUPOBKHU

15 3HaHHNe (I)YHKLII/IOHH.J'ILHBIG BO3MOXHOCTH HHCTPYMCHTAJIbHBIX CPCIACTB

cpenbl pa3paboTKu

16 Bnagenne OCHOBHBIMH CBEJICHUSIMU O bazax JaHHBIX, UX CTPYKTYpEC,

CpeacTBaxX CO3/IaHus U PadOTHI C HUIMHU

ITonumanue BO3MOKHOCTEH u OFpaHI/I‘IeHI/Iﬁ TEXHOJIOTHI
1.7 HUCKYCCTBCHHOI'0O HMHTCJ/UICKTAa B  Pa3JIMYHBIX 06nacmx; HaJIM4Hue

NpeCTaBIeHUH 00 HMCIOJIIb30BaHUM WH(POPMALMOHHBIX TEXHOJIOTHI B

pa3IMYHbIX PO ECCHOHATBHBIX chepax

BianeHne TeopeTHMYECKUM almapaToM, MO3BOJIAIOLIMM OCYIIECTBIATh
IIPEICTABJICHUE 3aJaHHOI0 HATYPaIbHOI'O YKCJIA B PA3JIMYHBIX CUCTEMAX
13 CUMCIICHUS; BBINOJHATh IPEOOpa30BaHUs JIOTMYECKHX BBIPAKEHHH,
' UCIOJIB3YS 3aKOHBI aJIr€Ophl JIOTUKH; ONPEIENSITh KpaTyalllinil MyTh BO
B3BELICHHOM Tpade M KOJIMYECTBO NyTeH MEXIy BepIIMHAMHU

OPHUCHTHPOBAHHOT'O alTUKIINICCKOTO rpa(ba




Ymemo

2.1

YMeHHe HCIIONIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTUYECKHE MOJEIN IS
aHanu3a 0OBEKTOB U MPOLIECCOB: (HOPMYITUPOBATH LENIb MOJCTUPOBAHHUS,
BBIIIOJIHATH aHAIIU3 PE3YJIbTATOB, ITOJIYYEHHBIX B XOJ€ MOJIEIUPOBAHMS;
OLICHUBAaTh Aa/ICKBATHOCTb MOJEIM MOJEIUPYEMOMY OOBEKTYy WIH
Ipoleccy; MPEACTABIATh PE3yJIbTaThl MOJEIUPOBAHUSA B HAIISJHOM

BUIC

2.2

YMeHue KiIacCU(PUIIMPOBAThH OCHOBHBIC 3aJaud aHaIW3a JaHHBIX
(mporHo3upoBanue,  KiaccupuKkamus, — KilacTepu3aius, aHaIu3
OTKJIOHEHHI1); TOHUMATh MOCIEA0BATEIHHOCTh PEIICHHSI 3a/1a4 aHaIn3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OIICHKA KaYECTBA IaHHBIX,
BEIOOp ® (WIM) TIOCTPOEHUE MOJENH, NpPeoOpa3oBaHWE JTAHHBIX,

BU3yaJIn3alusd JaHHBIX, HHTCPHIPCTALUA PE3YJIbTATOB

23

YMmenue — ompenensitb  MHGOPMAIMOHHBIE  O0OBEM  TEKCTOBBIX,
rpa¢puUeckuXx M 3BYKOBBIX JAaHHBIX HpU 3aJaHHBIX [apameTpax
JUCKPETH3AlMU. YMEHHE OIpPEACIATh CPEAHIO CKOpPOCTh IIepefadu
JIAHHBIX, OLEHWBATh M3MEHEHHE BPEMEHU IIEPEAAYd NPU H3MEHEHUU

UH(POPMALMOHHOTO 00BEMA JAHHBIX M XapaKTEPUCTHK KaHaa CBSI3U

24

YMeHue CTpOUTh KOJ, OOECIEYHMBAIOIINNA HAWUMEHBITYI) BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS PY U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHHE HCHOIb30BaTh IPU PELICHUM 3a/ad CBOMCTBA ITO3ULMOHHOU
3aIIUCU YUCEJl, AJITOPUTMBI IIOCTPOCHMS 3alIMCH YUCJIA B MO3ULMOHHOU
CHUCTEME CUHMCIICHHA C 3aJJaHHBIM OCHOBAHHMEM M IOCTPOCHMS YUCIA I10
CTPOKE, COIEpKalIeH 3aluCh HTOrO YHUCIA B IO3MIHMOHHOW CHCTEME
CUMCIICHMSI €  3aJaHHBIM  OCHOBAHMEM; yMEHHE  BBINOJIHATH

apI/I(I)MeTI/I‘{CCKI/IC Oornepanru B IO3UIHUOHHBIX CUCTEMAX CYHUCIICHUA

2.6

YMeHHe CTpOUTh JIOTMYECKOE BBIPAXKEHHE B JIU3BIOHKTUBHOW U
KOHBIOHKTUBHON HOpMalbHbIX ¢dopMax MO 3aJaHHON Tabmuie
WCTUHHOCTH; HCCIEOBaTh 00JIaCTh MCTHUHHOCTHA  BBICKA3bIBAHMS,

COACPIKAMICTO NEPEMECHHBIC,; PCHIATE HECJIOKHBIC JIOTHYCCKUC YPABHCHU A

2.7

YMeHue pemiath airopuTMHUYECKHE 3a/ladyM, CBSA3aHHBIE C AHAIU30M
rpadoB (3a4a4M MOCTPOSHHS ONTUMAIIBHOTO IYTH MEXIy BEpIIMHAMHU
rpada, onpeeneHus KOJIMYECTBA Pa3InYHbIX MTyTeld MEX/y BepIIMHAMU

OPUEHTUPOBAHHOTO AIMKINYECKOTO rpada)

2.8

YMeHue ucnonb30BaTh AEPEBbs MPU aHATIU3€ U IOCTPOCHUH KOJIOB U IS
npeJcTaBiIeHUs apu(METUUYECKUX BBIPAXKEHHUM, MPU pEelIeHUH 3aaady
IIOMCKa U COPTUPOBKHU; YMEHHE CTPOUTH JEPEBO UIPHI MO 33JaHHOMY

AITOPUTMY; pa3pabaThiBaTh 1 00OCHOBBIBATH BBHIUTPHIIIHYIO CTPATETUIO




UTPbI

2.9

YMmenune AHAIIU3UPOBATh AJITOPUTMBI C HCIIOJB30BAHHUEM Ta6J'II/II_[
TPACCUPOBKH,; OIIPCACIIATH 0€e3 UCIOJIb30BaHMS KOMIIBIOTECPA PE3yJIbTaThbl
BBITIOJIHCHUS HCCJIOXKHBIX IMMPOrpaMM, BKIIHOYAIOMIUX HUKJIIbI, BETBJICHUA

H IOAIIPOIrpaMMBl, IPH 3aaHHBIX UCXOJHBIX JaHHBIX

2.10

YMeHue omnpenensaTh CI0XHOCTh H3y4aeMbIX B Kypce 0a30BbIX
AITOPUTMOB (CYMMHPOBAHHUE PJIEMEHTOB MacCHBa, COPTUPOBKA MAaCCHBA,
nepeOOpHbIE ANTOPUTMBI, TBOWYHBIA TIOMCK) W TPUBOAUTH MPUMEPHI
HECKOJIBKMX aJITOPUTMOB PA3HOM CIIOKHOCTH [JI1 PELICHHS OJHOMU

3a1aun

2.11

Bnanenue yHuBEpCadbHBIM SI3BIKOM IPOTPAMMHUPOBAHUSI BBICOKOTO
ypoBHs (ITackans, Python, Java, C++, C#), npeacraBnenusiMmu o 6a30BbIX
TUTIAaX JAaHHBIX U CTPYKTYpax JAaHHBIX; YMEHHE HCTIOJIb30BaTh OCHOBHBIC
VOPABJISIONIME  KOHCTPYKIIMU; YMEHHME  OCYIICCTBIISITH  aHAJIU3
NPEUIOKEHHOW  MPOTpaMMbl:  ONPEACTSATh  PEe3yNbTaThl  PabOTHI
POrpaMMBbl TIPU 3aIaHHBIX UCXOIHBIX JaHHBIX; OMPEAENATh, MPH KaKUX
HCXOJIHBIX JIaHHBIX BO3MOJKHO TIOJIyYCHHE YKa3aHHBIX PE3YJIbTaTOB;
BBISIBJIATH JIAHHBIE, KOTOpPbIE MOTYT TPHUBECTH K OIIMOKe B pabdore
nmporpaMmMbl;  (GOPMYyIHUPOBATh  MPEATIOKEHUS 10  YIYYIICHUIO

IMpOorpaMMHOI0 KoJa

2.12

YMeHue peanu3oBbIBaTh Ha BBIOPAHHOM Ui M3YUYEHUS SI3BIKE
nporpammupoBaHusi Beicokoro ypoBHs (Ilackanme, Python, Java, C++,
C#) TtumoBble  amropuTMbl  OOpaOOTKM  YHWCEN,  YHCJIOBBIX
MOCJIEIOBATEILHOCTE! M MAaCCHUBOB: MPEJCTABICHUE 4YHCIAa B BHJIE
Habopa TPOCTBIX COMHOMKUTENEH; HAXO0XKICHHE MaKCUMaIbHON
(MuUHMMaNBHOM) HKU(PBI HATYPATBLHOTO YMCIIA, 3aMHCAHHOTO B CHCTEME
CUUCIICHHUSI C OCHOBaHHMEM, He TpeBblaronmM 10; BbIYUCICHHE
000OMEHHBIX XAPAKTEPUCTUK JJIEMEHTOB MAacCHBa WJIM YHCIOBOMN
MOCJIEI0BATEIbHOCTH (cyMMBI, MIPOU3BEICHUS CpEeIHero
apu(MeTHYeCcKoro, MHHMMAJIBHOTO M MaKCHMAaJbHOTO 3JEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YJIOBJIETBOPSIONIMX 3aJaHHOMY YCJIOBHIO);
COPTHUPOBKY 2JIEMEHTOB MAacCCHBAa; YMEHHUE MCIOJIb30BaTh B MPOTrpaMMax
JJAHHbIE Pa3JIMYHBIX TUIIOB C Y4E€TOM OTpaHMYEHUN Ha JAMANA30H HMX
BO3MOXXHBIX 3HAYEHW, NMPUMEHSATh IMPH PEIICHUU 3a/ad CTPYKTYpPbI
JMAHHBIX (CIUCKH, CJIOBapH, CTEKHU, OUYEPEIH, IEPEBbs); MPUMEHSTH
CTaH/IapTHBIE U COOCTBEHHBIE MOANIPOTPAMMEI JIJIs1 00paOOTKH YHCIOBBIX
TAHHBIX U CUMBOJIBHBIX CTPOK; UCTIOIB30BATh MIPH Pa3padOTKe MporpaMm

OHOIMOTEKH MOAMPOTpaMM; YMEHHE HCIOIb30BaTh CPECTBA OTIAAKU




IpOrpaMM B CpeJie MPOrpaMMHUPOBAHUS

VYMeHne HCIoNIb30BaTh OJICKTPOHHBIC Ta6J'II/IHI)I JJIA aHalInu3a,

npeCTaBIeHNs U 00pabOTKM JaHHBIX (BKJIIOYAsi BEIOOP ONTUMAILHOTO

2.13 peleHust, ToA00p JIMHUKM TPEHAA, pEelIeHUe 3aaad MPOTHO3MPOBAHU);
yYMEHHE WCIIONb30BaTh TAOIMYHbBIC (pPENAIHOHHbIC) 0a3pl JaHHBIX |
CIIPaBOYHBIEC CHCTEMBI
YMeHue OpraHM30BBIBATH JINYHOE HH(POPMAIIOHHOE MPOCTPAHCTBO C
514 WCTIOJB30BAHUEM  PA3IUYHBIX  CPEICTB  IUPPOBBIX  TEXHOJOTHIA,

NIOHUMaHHE BO3MOXXHOCTEH IU(PPOBBIX CEPBUCOB TOCYIapCTBEHHBIX

ycIyT, LU(POBEIX 00pa30BaTEIbHBIX CEPBUCOB




IHEPEYEHbB 2JIEMEHTOB COAEP)KAHMUS, ITPOBEPAEMBIX HA EI'I I10
NH®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA

1

[Mudposast rpaMOTHOCTH

1.1

OcCHOBHBIE TEHACHIMN PAa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHH.
[TapannenbHbie BEIYUCIEHHS. MHOTONPOIIECCOPHBIE CHCTEMBI.
PacnipenenéHHble BEIUNCIUTENIBHBIE CUCTEMBI M 00paboTKa OOJIBIINX

JaHHBIX

1.2

[IpuHIUITBI TOCTPOEHHUS U aNapaTHbIE KOMIOHEHTbI KOMIIBIOTEPHBIX CETEH.
CeteBbie mpotokoisibl. Cerb WuTepHeT. Anpecanus B cetu HHTepHer.
[Tporokomnsr cteka TCP/IP. Cucrema nomennbix umén. Paznenenne [P-cetn

Ha II0JICETH C IIOMOIIBIO MAaCOK IIOJCETEH

1.3

daiinosas cuctema. [louck B aiinoBoii cucreme. IIpuHIMITEI pa3MenIeHUs
U WMEHOBaHUs ¢aiioB B noiroBpeMeHHOW mamstu. LllaGnonsr s

OMHCaHUA Irpynn Qaition

1.4

CKOpOCTB nepeaaun HOaHHBIX. 3aBHCHMOCTD BpEMCHHU 1MICpcaavyu OT

I/IH(l)OpMaI_II/IOHHOI‘O 00BéMa JaHHBIX U XapPAKTCPHUCTUK KaHaJla CBA3U

1.5

[udposanre manHpiX. CUMMETPUYHBIE U HECUMMETPHUYHBIE MIHQPHI.
[Iudpsr mpoctoit 3amensl. [udp Lesaps. Hludp Bmwkenepa. Anropurm
mmdpoBanus RSA

1.6

Kompl, mo3Bosnstomniyrie oOHapyKUBaTh U UCTIPABIISITh OIIMOKHU, BOSHUKAIOIINE
nmpu nepenade JgaHHbIX. Paccrosaue Xommuura. KoxampoBanue ¢

noBTopeHreM 0uToB. Koasl XommuHra

Teoperuueckrue 0OCHOBBI MH()OPMATHKH

2.1

JIBonyHoe koaupoBaHue. PaBHOMEpHbBIE U HEPAaBHOMEPHBIE KOJBI.
JlekogupoBaHuEe COOOIICHHH, 3alMCAaHHBIX C IOMOIIBIO HEPAaBHOMEPHBIX
koz10B. YcinoBue dano. [TocTpoeHnue ogHO3HAYHO ACKOIUPYEMBIX KOJOB C

HOMOIIBIO JiepeBa

2.2

Teopernueckre MOAXOAbI K OIIEHKE KojudecTBa MH(popmanuu. EauHUIE
u3MepeHus konudectBa WHpopmanuu. AQaBUTHBIA TOIXOA K OILEHKE
KonnuecTBa MHGOpMalMu. 3aKOH aJAUTUBHOCTH HHpopmaruu. dDopmyna

Xaptau. Madopmanus u BepostHocTh. Dopmyina [llennona

23

Cucrembl cumucienus. Pa3BépHyTasi 3amuch IENbIX U APOOHBIX YHCEN B
MO3UIIMOHHON cucTteMe cuucienusd. CBOMCTBa MO3UIIMOHHON 3aIUCH YHCa;

KOJIMYECTBO IU(dp B 3amucH, MPHU3HAK JCIMMOCTH YHCIIa HAa OCHOBAHHE




CUCTEMBI CYMCIIEHUSA. ANTCOpUTM IIEepeBoJa LENOro 4ucia u3 P-uuyHoii
CUCTEMBI CUMCIEHHUS B JAECATUYHYIO. ANTOpPUTM IepeBoJa KOHEUHOU P-
UYHOM JpoOM B JAECATHYHYIO. AJTOpUTM IIepeBojia LEJIOoro 4ucia u3
JIECATUYHOM cHUCTeMbl cuucieHns B P-uwunyro. IlepeBony KoHeuHOH
JnecaTHYHOM  apodu B P-munyro. J|BomuHas, BOCbMEpHUYHASA H
LICCTHAALATCPUYHAs]  CUCTEMbl  CYHUCIICHMs, CBS3b MEXAYy HHUMHU.

ApI/I(l)MCTI/ILICCKI/IC onepanru B IO3UIMOHHBIX CUCTEMAX CUHHUCICHUA

24

Tpoanaﬂ YPaBHOBCHICHHAA CHUCTEMaA CUYHUCIICHUA. I[BOI/I‘IHO-I[GCHTI/I‘IHBJI

CHCTEMA CUHCIICHUA

2.5

KomupoBanue tekctoB. KommpoBka ASCII. OmgHOOalTHBIE KOAMPOBKH.
Crannmapt UNICODE. Koauposka UTF-8. Onpenenenne

UH(POPMAIMOHHOTO 00BEMA TEKCTOBBIX COOOIICHUI

2.6

KomgupoBanune wuzoOpakenuil. OrneHka HHPOPMAIMOHHOTO  00BbEMaA
rpaduuecKuX JaHHBIX MPH 33/1aHHBIX Pa3pelIeHuH U INTyOnHe KOIUPOBAHUS
ngeta. L{BeroBsie Mosienu. KoaupoBanue 3Byka. OrieHka HH()OPMaIMOHHOTO
00bEéMa 3BYKOBBIX JAHHBIX NPU 33JaHHBIX YaCTOTE AUCKPETH3ALUN |

Pa3psIAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. [lonsiTue BbICKa3bIBaHUS. BbIckaszbiBaTeNbHbBIE (HOPMBI
(mpeaukaTsl). KBaHTOpPEI Cy111€CTBOBAHUS M BCEOOIIHOCTH.

Jlornueckue onepanuu. TabauIbl UCTUHHOCTH. Jlormueckue BBIpaskeHUsI.
Jlornueckue Ttoxnectsa. Jlormueckue omnepauud M ONEPAllMA  HaJ
MHO>KECTBAMHU.

3aKoHBI anreOpbl JIOTUKHA. DKBUBAJICHTHBIE NMPe0oOpa3oBaHUS JOTHMYECKUX
BbIpakeHUil. Jlornueckue ypaBHEHHs U CUCTEMBI yPAaBHEHUH.

Jlornueckue (GpyHKIMU. 3aBUCUMOCTb KOJIMYECTBA BO3ZMOXKHBIX JIOTHUECKUX
GyHKIUI OT KOJIMYeCTBa apryMEHTOB.

Kanonndeckue (pOpMBbI JIOTHIECKUX BBIPAKCHHUNA

2.8

COBepIHGHHI)Ie AU3BIOHKTUBHBIC KOHBIOHKTUBHBLIC HOPMAJIbHBIC q)OpMI)I,

AJITOPUTMBI UX IOCTPOCHUS 11O TaGJ'II/II_IC HUCTUHHOCTH

2.9

Jlornueckue »s1eMeHTHI B cocTaBe KommbtoTepa. Tpurrep. Cymmarop.
MHuoropa3zpsiaasiii cymmarop. [loctpoenune cxem Ha TIOTHUECKUX 2JIEMEHTaX
0 33JTaHHOMY JIOTUYECKOMY BBIPAKEHMIO. 3aMHCh JIOTHUECKOTO BBIPAXKEHUS

IO JJOTUYECKOM cXeMe

2.10

Mogaenu u monenupoBanue. Llenn MoaenupoBanus. AIE€KBaTHOCTh MOJICIIH
MOJICIIUPYEMOMY OOBEKTY WIH mporeccy. dDopmanuzanusi TPUKITATHBIX
3aj1a4.

Hpe,Z[CTaBJ'IeHI/IC pPE3yJIbTaTOB MOACIIUPOBAHUA B BHIC, YI[O6HOM JJIsA




BOCTIPUATHS YeJOBEKOM. [ 'paduueckoe MpencTaBlIeHUE MaHHBIX (CXEMBI,

TaOIUIIBI, TpaduKn).

2.11

[IpeacraBnenue 1enblx yucen B MaMATH KommbioTepa. OrpaHUYE€HHOCTh
JlMara3oHa 4Kicell MpU OrpaHUYCHUHN KOJMYeCcTBa pa3psnoB. IlepenonHenue
pa3psAaHON ceTkW. be33HakoBble M 3HAKOBBIC JdaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBIN TOMOJTHUTEIBHBIA KOJI OTPULIATEIIbHBIX YUCET.

[ToGutoBbie mnoruueckue omnepanuu. Jlormueckuil, apupmeTndeckuii u
nukaudeckuit casuru. lludposanue ¢ moMoribpio MOOMTOBOHM oOmepanuu

«uckinrovaroniee UJIN»

2.12

HpCHCTaBHeHI/Ie BCHICCTBCHHBIX YHCCII B IMaMATHU KOMIIBIOTCPA. 3Haqamaﬂ
YacTb W TIOPAAOK dYHCIIA. III/IaHaSOH 3HAYCHHI BCIICCTBCHHBIX YHUCCII.
HpO6HeMH XpaHCHUA BCUICCTBCHHBIX YHWCCII, CBA3AHHBLIC C OrpaHUYCHUCM
KOJIMYCCTBA pa3psA10B. Brinonnenue onepaunﬁ C BCIICCTBCHHBIMHA YHUCJIaMU,

HaKOIUIEHHE OLIHOOK IMIPpHU BBIYUCJICHUAX

2.13

I'padsl. OcHoBHbIE OHATHA. Buas! rpados. Onucanue rpadoB ¢ MOMOILBIO
MaTpHLl CMEXHOCTH, BECOBBIX MAaTpHII, CIMCKOB CMEKHOCTH. Pemnienue
ATOPUTMUYECKUX 3aJad, CBSA3aHHBIX C aHAIM30M rpadoB (IMOCTpOCHHE
ONTUMAJILHOTO MYTH MEXAY BepUIMHAMU rpada, onpeneneHne KoIuyecTa

Pa3INIHbIX HYTeﬁ MCKAY BCPIIMHAMHU OPHUCHTHUPOBAHHOTO allUKJIMYCCKOTO

rpaca)

2.14

HepeBbs. bunapaoe nepeBo. JlepeBbsi moucka. CrocoObl 00xoma nepena.
[IpenacraBnenne  apudMeTUYECKHX  BBIPAXKEHUW B  BUIE  JEpeBa.
Hcnons3oBanue rpadoB U JepeBbEB NIPH ONMMCAHUU OOBEKTOB H TPOIIECCOB

OKpYZKarouero Mmmupa

2.15

JlMcKkpeTHBIE UIPHI IBYX WUTPOKOB ¢ MojHOM uH(opmanumeil. [loctpoenue
JepeBa mepebopa BapuUaHTOB, ONKCAHHE CTPATErMM MIPbl B TAOJUYHOM

¢dbopMe. BEIUTpHILITHBIE U TPOUTPHIIIHBIE TO3UIMH. BRIUTPHIIIHBIE CTpaTeruu

2.16

CpencrtBa HCKYCCTBEHHOTO WHTeNJIeKTa. MaeHTHuUKAMs W MOUCK
n300pakeHW,  pacro3HaBaHue  Jidi.  Vcmonab30BaHWE  METOJ0B
HCKYCCTBEHHOI'O HMHTEJJIEKTa B OO0ywarolmux cucremax. lcronb3oBaHue
METOJIOB MCKYCCTBEHHOTO MHTEIIJIEKTa B poOoToTexHUKe. IHTEpHEeT Bemleil.

Heitponnsie cetn

ANTOPUTMBI U IPOTPAMMHPOBAHHE

3.1

cDOpMa.]'II/I38.I_[I/I${ IIOHATHUA ajJiropuTma. Mamuna TbIOpI/IHl" a KaK

YHUBEpCaJlbHasd MOJCJIb BBIYHCIICHUH

3.2

OreHKa CIIOKHOCTH BbIUMCIICHUN. Bpemst paboTel 1 00BEM HCIIONB3YyEMOi

naMsTH, HX 3aBUCHUMOCTbL OT pasMepa HCXOAHBIX HOaHHBIX. OHGHKa




ACUMITOTHUYECKON CJIOKHOCTH aJITOPUTMOB. AJITOPUTMBI OJIMHOMHUATBHON
cnoxxnoctu. [lepeGopubie anroputmbl. [Ipumepsl pa3iInyHbIX aarOpUTMOB

peicHuA 0I[HOI>1 3aaa4u, KOTOPbIC UMCIOT pa3jIndHYIO CIIOKHOCTDH

3.3

OnpeneneHI/Ie BO3MOJHBIX PE3yJIbTaTOB pa6OTBI HpOCTGﬁH.IPIX aJIrOpUTMOB
YHpaBJICHUA HCIIOJTHUTCIIIMHA n BBIYHMCIINTCIIbHBIX AJITOPUTMOB.
OHpCI[eJ'ICHI/Ie HUCXOJHBIX JAaHHBIX, IMPU KOTOPBLIX AJITOpUTM MOXKET OaTh

TpeOyeMbIii pe3ybTaT

3.4

ANTropuTMBI 00pa0OTKM HATYPAJIBHBIX YMCEIl, 3aITUCAHHBIX B MO3UIIMOHHBIX
cUCTeMax CYMCJICHHUs: pa30MeHHe 3alMCH YHuCla Ha OTHENIbHBIE IU(PHI,
HaXOXKJEHUE CyMMBbI U MPOU3BEACHUS LU(DP, HAXOKACHUE MaKCUMaIbHON
(MMHUMaJIBHOW) IUQPBHI.

[IpencraBienue uynciaa B BUe HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM
OBICTPOrO BO3BEJACHHMS B CTemeHb. [IOMCK NPOCTHIX YHMCET B 3aJaHHOM

JAUAITa30HC C ITIOMOIIBIO AJITOpUTMaA «KPCIICTO BpaTOCQ)eHa»

3.5

MHOFOpa?)pr,Z[HBIe OCJabIC YMClia, 3ada4u I[HHHHOﬁ apI/I(bMeTI/IKI/I

3.6

A3k nmporpammupoBanus (Ilackamb, Python, Java, C++, C#). Tumsl
JAHHBIX: LEJOYHUCIICHHbIE, BEIIECTBEHHbIE, CHUMBOJIbHBIE, JIOTUYECKUE.
BerBnenusi. Cnoxubie ycnoBusi. Lukaelt ¢ ycrmoBueM. [lukibel 1o
[IEPEMEHHOM.

OO6paboTka naHHBIX, XpaHsmuxcs B (ainax. TexcToBble W JABOUYHBIC
¢aiinbl. daiinossle nepeMenHble ((aiinoBble ykazatenu). Utenue u3 gaiina.
3anwmch B (aii.

Pazbuenne 3amaum Ha mnonzagaun. [loamporpammsl (mpouenypsl u
byHKINN).

Hcnonp3oBaHne cTaHIapTHON OUOIMOTEKH S3bIKa IPOrPaMMUPOBAHUS

3.7

Pexypcus. PexypcuBHbie mponenypsl u ¢yHKIuH. Mcnonb3oBanue creka

AJI1 OpraHru3ali pE€KYPCHUBHBIX BHI3OBOB

3.8

Uucnennple MeToapl. ToyHoe ©  TNPUOMKEHHOE PEIICHUS 3a/1auu.
UucneHHoe pelleHre YpaBHEHUH C TOMOINBIO Moja00pa IapameTrpa.
YucneHHble METOBl pELICHHs YypaBHEHWi: MeToJ nepedbopa, MeTon
NOJOBUHHOTO neneHus. [lpubnmxéHHOe BBIYUCICHHE JJIMH KPHBBIX.
Boruncnenue miomaaeid Guryp ¢ moMouibi0 YHCIEHHBIX METOA0B (METOJ]
IPSIMOYTOJIBHUKOB, MeToja Tpaneuuii). Ilouck makcumyma (MHUHUMyMa)

(I)YHKI_II/II/I OIHOM nepeMeHHoﬁ METOJ0M ITOJIOBHUHHOI'O ACJIICHUA

3.9

OOpaboTka CHUMBONBHBIX JaHHBIX. BCTpoeHHBIE (YHKIMH  s3bIKa
IpOrpaMMHUPOBAaHUS Al OOpaOOTKM CHMBOJIBHBIX CTPOK. AJTOPUTMBI

00paboOTKM CUMBOJIBHBIX CTPOK: MOACUYET KOJWYECTBA MOSBICHUN CHUMBOJIA




B CTPOKE, pa30HeHue CTPOKU Ha CIIOBA IO MPOOETFHBIM CUMBOJIAM, OUCK
MOACTPOKU BHYTPH JAHHOM CTPOKHM, 3aMEHa HalJICHHOW NOACTPOKU Ha
Ipyryro CcTpoky. Il'eHepanus Bcex CJIOB B HEKOTOPOM ajdaBuTe,
YIOBJICTBOPSIIOMINX 3aJaHHBIM OrpaHuyeHusiM. IIpeoOpa3oBanue umcia B

CHUMBOJIBHYIO CTPOKY M 00paTHO

3.10

MaccuBbl M TOCIEAOBATEIBHOCTA YHMCeN. Bpruncienne 0000ImMEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MacCHMBa WJIM YHUCIOBOM MOCIENI0BATEILHOCTH
(cyMMBI, MpOU3BEACHUS, CPEAHETO apU(PMETUUECKOr0, MUHUMAIBHOTO U
MaKCHMaJbHOTO 3JEMEHTOB, KOJIMYECTBA DJIEMEHTOB, YAOBJIETBOPSIOLINX
3aJIaHHOMY YCJIOBUIO). JINHEWHBIN MOUCK 33JaHHOTO 3HAYECHMSI B MACCHBE.
AnTopuTMBI pabOTHI C JIEMEHTAMH MacCHBa C OJHOKPATHBIM MPOCMOTPOM
maccuBa. CopTHUpOBKAa OJHOMEpHOTO MaccuBa. IIpocTeie  MeTOMBI
COPTUPOBKH (METOJ TYy3bIpbKa, METOJ[ BHIOOpA, COPTUPOBKA BCTAaBKaMH).
CoptupoBka cinusHueMm. bpicTpass copTupoBka MaccuBa (aIrOpPUTM

QuickSort). JIBOMUHBIN TOUCK B OTCOPTUPOBAHHOM MacCHBE

3.11

JIBymMepHbIe MacCUBBI (MaTpuIlbl). AJTOPUTMBI 00pabOTKH JIByMEPHBIX
MacCHBOB: 3allOJHEHHE JABYMEPHOIO 4YMCIOBOIO MaccHBa IO 3aJaHHBIM
IOpaBUiaM, IIOMCK »JJIEMEHTa B JIBYMEDHOM MAacCHBE, BBIYMCICHHE
MakcuMyMa (MHUHHMyMa) U CYMMBbI 3JIEMEHTOB JBYMEPHOI'O MaccHBa,

NEepeCTaHOBKAa CTPOK U CTOJIOLIOB JABYMCPHOI'O MacCuBa

3.12

CnoBapu (accolMaTUBHBIE MAaCCHUBBI, OTOOpaXEHUS). XAII-TAOJHUIIBL.

HOCTpOQHI/Ie aﬂ(l)aBI/ITHO-‘{aCTOTHOFO CJIOBaps U1 3aJaHHOTO TCKCTA

3.13

Crexku. AHanu3 NpaBUIBLHOCTU CKOOOYHOIO BbIpaKeHUs. Bpluucienue
apu(METHYECKOTO BBIPAKEHUS, 3aIIMCAaHHOTO B MOCT(GUKCHOM (opme.

Oqepezu/l. Hcnons3oBanne oucpcan il BpECMCHHOI'O XpaHCHUA TaHHBIX

3.14

Anroputmbl Ha rpadax. [TocTpoeHre MHUHHMAaIbHOTO OCTOBHOTO JepeBa
B3BCIICHHOTO CBSI3HOTO  HEOpUEHTHpoBaHHOTO rpada. KomudecTBo
Pa3INYHBIX HYTeﬁ MCXKAY BCpHIMHAMH OPHUCHTHUPOBAHHOTO alITUKIIMYCCKOT'O

rpada. Anroputm JledKcTpbl

3.15

epeBbs. Peanu3zanus nepesa ¢ NOMOIIBIO CCBIIIOYHBIX CTPYKTYP. JIBOMYHbIE
(Ounapubie)  nepeBbs.  [locTpoenme — ngepeBa A 3aJlaHHOTO
apu(METHYECKOTO BbIpaXXEeHUs. PeKypcUBHBIE alrOPUTMBI 00X0Ja J1epeBa.

Hcnonp30BaHue cTeKa U ouepein sl 00Xo/1a iepeBa

3.16

JluHamuueckoe NpOrpaMMHUpPOBAaHHME KaK METOJ pelIeHHs 3anad  C
COXpaHEHHEM IPOMEXKYTOUHBIX pe3yJbTaTOB. 3aJaud, pellaeMble ¢
MOMOUIbIO TUHAMUYECKOI0 IPOTPaMMHUPOBAHUS: BBIYUCIIEHUE PEKYPCHUBHBIX

q)YHKHHﬁ, MOJACYET KOJIMISCTBA BAapHUaHTOB, 3a/la4i OIITUMU3alIUN




3.17

[TonsiTne 06 00BEKTHO-OPUEHTHPOBAHHOM MTPOrpaMMHUPOBaHUU. OOBEKTHI U
kiaccel. CBoiicTBa W MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN
aHanu3. Pa3paboTka mporpamMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO

nonaxoja. MHkancymsus, Hacjae10BaHue, MoIUMOpPU3M

WNupopmaninoHHbIE TEXHOJIOTUN

4.1

Ananu3 nanHbiX. OCHOBHBIE 3a7ja4y¥l aHAM3a JAHHBIX: MMPOTHO3MPOBAHUE,
KITacCUUKAIHs, KJIacTepu3allys, aHaIn3 OTKJIOHEHH.
[TocnenoBaTenbHOCTh pPEIIeHHs 33aa4 aHAIU3a JaHHBIX: COOp MEePBUYHBIX
JAHHBIX, OUYMCTKA M OI[EHKA KaueCTBa JAHHBIX, BBIOOp U (WJIM) MOCTPOEHUE
MOJICIIH, MPeoOpa3oBaHNE JAHHBIX, BU3YyAIH3allUs JAHHBIX, HHTEPIIPETALIH
pe3ynbratoB. [Iporpammusie cpeacTBa u MHTEpHET-CEPBUCHI 1T 00pabOTKH

U OpCACTABJICHUA NaHHbIX. bonpmue nanasie. MallImHHOE o6yquI/Ie

4.2

AHaM3 JaHHBIX C TIOMOIIBIO JIEKTPOHHBIX Tabiuil. Beruucienue cymmsl,
cpenHero apudMeTHYecKoro, HaWOONBIIETO (HAMMEHBIIEr0) 3HAYCHHS
nuana3oHa. Berauciienne kodhuiimeHTa KOppeisiuu IByX PSAIOB TaHHBIX.
[TocTpoeHue cTonOUaThIX, JIMHEHUATHIX U KPYTOBBIX quarpaMm. [loctpoenue
rpapukoB  ¢ynkuumit. Ilogbop nuMHUM  TpeHma, pemieHHe 3ajad
MIPOrHO3UpOBaHUs. Perienre 3a1a4 onTUMU3AIMH C TTIOMOIIBIO JIEKTPOHHBIX

TadIIMIL

4.3

Jluckperuszanysi MpU MaTeMaTUYECKOM MOJICTHPOBAHUHM HEMPEPHIBHBIX
nporeccoB. MonenupoBanue ABWKeHU. MoaenmupoBaHue OMOIOTHYECKIX
cucteM. MareMaTH4eCKHe MOJEId B OSKOHOMHKE. BbIUnCIHTENbHBIC
IKCIIEpUMEHTHl ¢ MozemsiMu. OOpaboTka pe3yJabTaTOB SKCIEPUMEHTA.
Meton HauMeHbmMX KBaapatoB. OIGHKAa YHUCIOBBIX MapaMeTpoB
MOJICIIUPYEMBIX 00BEKTOB | MPOIleccOB. BoccTaHOBIIEHNE 3aBUCUMOCTEH 1O

pe3yjibTaTaM 3KCIICPUMCHTA

4.4

BepositHocTHeie  Mozenu. Metonsl  Monte-Kapno. MmMurannonHoe

MoenrpoBanue. CUCTEMBI MACCOBOTO OOCITYKHBaHUS

4.5

Tabnuunble (pensuoHHBIE) 0a3bl AaHHBIX. Tabiauia — MpeacTaBlICHHE
CBeJIeHUI 00 OqHOTUITHEIX 00BbekTax. [Tone, 3amuck. Kitrou Tabnunel. Padbora
C TOTOBOM 0a30¥ naHHBIX. 3amoiHeHne 0a3bl naHHBIX. [loMcK, copTHpOBKa
U GWIbTpalusl JaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3ampochkl ¢
napaMmerpamu. BerauciseMsle 1osis B 3apocax.

MHoroTtaOnuunble 06a3bl AaHHBIX. Tunbl CcBA3ed MexXIy TaOIuIaMH.
Buemrnnii kimou. LenocTHOCTD 6a3bl JaHHBIX. 3aMPOChl K MHOTOTaOIMYHBIM

0a3aM JaHHBIX




4.6

TekcroBbiii mporeccop. CpeacrBa HMoucKa UM aBTO3AMEHBI B TEKCTOBOM
npoueccope. CTpyKTYypUpOBaHHBIE TEKCTOBBIE JOKYMEHTHL. CHOCKH,
ornaeneHue. [lpaBuna IUTUPOBAHUS HCTOYHMKOB M odopMieHHus

oubmmorpaduuecKux CChIIIOK




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MPOILIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VYEHUKA

» Uadopmaruka, 10 kimacc/ bocosa JI.JI., bocora A.FO., O6miecTBO ¢ orpaHuYeHHOM
orBeTcTBeHHOCTHI0O « BMMTHOM. JlaGopatopus 3HaHmi1»; AKITMOHEPHOE 00IIECTBO
«3marenscTBO «IIpocBenienney

* Uudopmaruxka, 11 knacc/ bocoa JI.JI., BocoBa A.}O., O0miecTBO ¢ OrpaHn4eHHON

otrBeTcTBeHHOCTHIO « BMHOM. JIaboparopus 3HaHUI»; AKITMOHEPHOE OOLIECTBO

«3narenscTBO «IIpocBemenuey



