MUHUCTEPCTBO NPOCBEINEHUS POCCUUCKOMN ®ENEPALIUA

Komurer o6pazoBanus u Hayku Boarorpaackoii o6.1actu

MKY «KomnTtet no o6pazopanuio HoBonukosiaesckoro paiiona'

PACCMOTPE—_I_O
Kimmmenko JI.B.

Ilporokon 3acenanus

MO ¢uzmxo-

MaTeMaTHYECKUX THUCIMTIIIHH

Nel or 28.08.2026 .

MBOY «Hoouukoaaerckas CIII Ne 1»

COI'TTACOBAHO YTBEPX/IEHO
3aMecTHTE/Th IMPEKTOpa Jlupekrop
no YBP

Aty —

"~ Mefbkuna JLH.
IIpoTokon negarornyeckoro
cosera No 1 ot 28.08.2026 T,

oT «28» asrycra 2026 1.

PABOYASA ITPOT'PAMMA
(Mnentudukarop 434723)

yuebnoro npeamera «Mudopmaruka» (yray6aénubiii YPOBEHb)

aist obyqarormxcest 10 — 11 kiaaccos

pn Hoeonukonaesckuii 2026



HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo uHbopmaTuke (YrIyOnEHHBIN YpOBEHb) Ha ypOBHE CpEIHEro OOIIeTo
oOpa3oBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MpPOTrpaMMbl CPEHEro o0Iero oOpa3zoBaHwms, NpeacTaBieHHBIX B OI'OC
COO, a Taxxe penepanbHOil pabouerl IPOrpaMMBbl BOCIIUTAHHMSL.

HporpaMMa no wuHpopMatuke MaéT MpPEACTaBICHHE O MeNsIX, OOIIel cTpareruu
OOydeHHs], BOCIHTAHUS W Pa3BUTUSA OOYYAIOUIUXCS CpEACTBAMH y4yeOHOro mpenMeTa
«ndopmatukay Ha yriyOJIEHHOM YypOBHE, YCTaHABIMBAET O00s3aTeNbHOE MPEIMETHOE
COJepXaHUEe, MpPEelyCMaTpUBaeT €ro CTPYKTYpUpPOBaHUE IO pa3lenaM U TeMmaM Kypca,
OINpe/IeNiIeT paclpelesieHue €ero Mo kjaccam (rogaM u3y4yeHus), HaéT MpUMEpHOe
pacnpeseieHe Y4eOHBIX 4YacoB IO TEMATHYECKUM pasjesiaM Kypca U PEKOMEH]YyeMYIO
(mpuMepHYyI0) TOCIENOBATENbHOCTh HUX HU3YUCHHS C YU4ETOM  MEXKIPEIMETHBIX H
BHYTPUIIPEAMETHBIX CBA3€H, JIOTUKM Y4eOHOrO TMpOIecca, BO3PACTHBIX OCOOEHHOCTEH
00y4aroIuXxcsl.

[Iporpamma 10 wuH(OpMATUKE ONpEeAeNseT KOJUYECTBEHHbIE M KaueCTBEHHBIC
XapaKTEPUCTUKU y4deOHOro marepualia s KakJAoro Toja W3y4eHUs, B TOM 4YHUCIE IS
COJIEPXKATEILHOI'0 HAIMOJHEHUS Pa3HOTrO BHJAA KOHTPOJSI (IIPOMEXKYTOYHOM aTTecTalluu
o0ydJaromuxcsi, BCEPOCCUUCKUX MPOBEPOUHBIX pPabOT, TOCYJApCTBEHHOM HTOTrOBOM
arrectauuu). [Iporpamma no nHpopMaTHKe ABISIETCS OCHOBOM MJIi COCTABJIEHHUS aBTOPCKUX
y4eOHBIX TPOrpaMM U Y4€OHUKOB, TIOYPOUYHOI'0 INIAHUPOBAHUS KypCa YUUTEIIEM.

HNudopmaruka B cpeiHEM 00IIeM 00pa30BaHUU OTPAXKACT:

CYIIHOCTh MH(OPMATUKK KaK HAYYHOM JAUCHUIUIMHBI, U3y4arolled 3aKOHOMEPHOCTH
MPOTEKAaHUsI U BO3MOXXHOCTH aBTOMAaTH3alMu HWHGOPMALMOHHBIX MPOLECCOB B Pa3IUUYHBIX
CUCTEMAX;

OCHOBHBIE 00JIACTM MNpPUMEHEHUS HH(OPMATUKH, MpexXAe Bcero HHGOPMALMOHHBIE
TEXHOJIOTHH, YIIPABJICHUE U COIUATILHYIO cdepy;

MEXIUCIUTUIMHAPHBIA XapakTep HHPOPMATUKU U UHPOPMAITMOHHON eI TeIHbHOCTH.

Kypc wunbopmaTtuku mjis  ypoBHS cCpeaHero oOmiero o0pa3oBaHUsl — SIBISIETCS
3aBEPIIAOIIUM ITAIOM HEMPEPHIBHOW MOJTOTOBKHA 00yJaroImuXxcs B 001acT HHPOPMATUKA U
MH()OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUM, OMHUpPAeTCs Ha COJlepKaHUE Kypca
nH(OPMATUKH YPOBHS OCHOBHOTO OOIIEro 0Opa3oBaHUS W OMBIT IMOCTOSHHOTO MPUMEHEHUS
MH()OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUM, JaéT TEOPETUUYECKOE OCMBICIICHUE,
MHTEPIPETALMIO U 0000IIEHIE ATOTO OIBITA.

PesynbpTaThl yriyOonéHHOTO ypoBHA H3ydeHus ydeOHoro mnpeamera «MuHpopmaTnka
OPUEHTHUPOBAHBI HA MOJYYCHHE KOMIIETEHTHOCTEH JJisi TOCJeayIole mpodeccr OHaTbHOM
JEATETLHOCTH KaK B paMKaxX JIAHHOW MPEeIMETHON 00J1acTH, TaK M B CMEKHBIX C HEH 00JIacTsX.
OHu BKJIIOYAIOT B CEOS:

OBJIQJICHHE KIIIOUEBBIMU TMOHATHSIMU W 3aKOHOMEPHOCTSMH, Ha KOTOPBIX CTPOUTCS
JaHHas TpeaMeTHass 00J1acTh, paclmo3HaBaHUE COOTBETCTBYIOUIUX UM TMPU3HAKOB U
B3aUMOCBSI3€H, CIIOCOOHOCTh JIEMOHCTPUPOBATH Pa3IUYHbIE MOAXOAbl K U3YUYECHUIO SBICHUIA,
XapaKTEPHBIX VIS U3y4yaeMOU MpeIMEeTHON 00J1acTH;

YMEHHUE pelllaTh TUIOBBIE MPAKTHUECKHWE M TEOPETUUYECKHUE 3aJauH, XapaKTepHbIE s
MCIO0JIb30BaHUSI METOJOB U MHCTPYMEHTApHUs JaHHOU MPEeIMETH O 00J1acTH;

HaJu4Yue TMPEACTABICHHN O JaHHOW NPEeIMETHOM O00JIaCTH KaK IIEJIOCTHOM TEOpHH
(COBOKYITHOCTH TEOPHUi1), OCHOBHBIX CBA3AX CO CMEXHBIMU 00JIACTSIMU 3HAHUU.

B pamkax yriyOn€HHOro ypoBHS UM3ydeHUS HWHGPOPMATUKH  OOeCleunBaeTCs
[eJICHANIpaBICHHAas] TMOATOTOBKAa OOYy4YamIIMXCS K  MNPOJOJDKEHHIO 00pa3oBaHHs B
opraHuzanusix MnpodeccuoHalbHOr0 00pPa30BaHUsI MO CHENHAIBHOCTSIM, HEMOCPEICTBEHHO
CBS3aHHBIM C [HU(PPOBBIMU TEXHOJOTHSMH, TaKMM Kak MporpaMMHasi HHXXEHEpUs,
uH(popmanroHHass 0€30MacHOCTb, MH(POPMALIMOHHBIE CUCTEMBl U TEXHOJIOTHH, MOOWJIbHBIE
CUCTEMBI M CETH, OOJIbIIME JaHHbIE W MAIIMHHOE OOyYCeHHE, MPOMBIIUICHHBI HHTEPHET
Belllel, MCKYCCTBEHHBIM MHTEIUIEKT, TEXHOJOTHMH OECHPOBOJHON CBSI3U, POOOTOTEXHUKA,



KBAaHTOBBIE TEXHOJIOTUU, CUCTEMBI PACHPEACIEHHOTO PEEeCTpa, TEXHOJIOTUH BUPTYaJbHOU U
JOTIOJTHEHHOW PEajibHOCTEN.

OcHoBHas 1enb u3ydeHuss ydebHoro mnpenmera «WHdbopmaTukay Ha yriyoiaEéHHOM
YpOBHE CpeIHero oOmero obpa3oBaHuss — oOecleueHue JajJbHEHMIIEro pa3BUTHUA
WH(OPMAIIMOHHBIX KOMIIETEHIIMI 00y4aromerocs, €ro TOTOBHOCTH K JKU3HU B YCIOBHUSX
pa3BHBaroLIerocs MHGOPMAIMOHHOIO OOLIECTBAa U BO3pacTalolleld KOHKYPEHIIMH Ha pPhIHKE
Tpyna. B cBsa3u ¢ atum nzyuenne nunpopmatuku B 10—11 kinaccax 10mKHO 00ECIEUUTD:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, OCHOBAHHOTO Ha MTOHUMAaHUU POJIU UHPOPMATHUKH,
MH(OPMALIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIIOTMI B COBPEMEHHOM OOIIECTBE;

chOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AJITOPUTMHYECKOTO MBIIIICHHUS;

chOpMUPOBAHHOCTh yMEHUU pa3nudaTh (akThl U OILEHKH, CPaBHUBATh OLICHOYHBIE
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSMHU OLICHUBAHUS M CBSI3b KPUTEPHUEB C OINPEIEIEHHON
CUCTEMOM LIEHHOCTEH, MPOBEPATh HA TOCTOBEPHOCTH U 00001IaTh HH(OPMAIIHIO;

c(OPMUPOBAHHOCTh TMPEACTABICHUN O BIUSHUM HHPOPMAIIMOHHBIX TEXHOJOTMH Ha
KU3Hb 4YEJIOBEKa B OOILECTBE, MOHUMAHUE COLIMAIBHOTO, SKOHOMUYECKOr0, MOJUTUYECKOTO,
KyJbTYpPHOTO, IOPUJIAYECKOr0, TMPUPOJHOrO, OSPrOHOMUYECKOrO0, MEAUIUHCKOTO U
(U3HOJIOTUIECKOT0 KOHTEKCTOB MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

NPUHSATHE TTPABOBBIX M ATUYECKUX ACTIEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTUH, OCO3HAHUE
OTBETCTBEHHOCTH JIOJICH, BOBJICUEHHBIX B CO3JIaHHE U HUCIOJIb30BaHUE WHGPOPMAIMOHHBIX
CUCTEM, PacipoCTpaHeHne HH(OpMaLIH;

CO3/IaHM€ YCJOBUM I pa3BUTUS HABBIKOB Y4eOHOM, NPOEKTHOW, HAy4dHO-
MCCIICIOBATEILCKOM W TBOPUYECKOW  JIESITETLHOCTH, MOTHUBAlMU  OOyYalIIuxci K
CaMOPa3BUTHIO.

B comepxanum yueObHoro mpeamera «Wudopmaruka»  BBIIEISAIOTCS — YETHIPE
TEMAaTUYECKUX pasjiena.

Paznen «l{uppoBasi rpaMOTHOCTDH» MOCBIIIEH BONPOCAM YCTPOMCTBA KOMIIBIOTEPOB U
JIPYTHX DJIEMEHTOB LH(POBOrO OKPYHKCHMUsI, BKII0Yasi KOMIIBIOTCPHBIC CETH, HCIIONb30BAHUIO
CPEIICTB OIEpallMOHHONW CUCTEMBbI, paboTe B ceTu VHTEpHET W HCIOJIh30BAaHUIO MHTEPHET -
CEPBUCOB, MH(POPMAITTOHHOM 6€30MACHOCTH.

Paznen «Teoperudyeckne OCHOBbI MH(OPMATHKH» BKJIIOYAET B CE€OS MOHATUIHBIN
annapaT UH(QOpPMAaTHKH, BOIPOCH KOJUPOBAHUS MHPOPMAIINH, U3MEPEHUS HH()OPMALIMOHHOTO
00BEMa TAHHBIX, OCHOBBI AJIT€OPHI TIOTUKU U KOMITHIOTEPHOT'O MOJICIIMPOBAHMUSI.

Paznen  «AJaropurmMbl M NPOrpaMMHPOBAHHE)»  HANpPABIEH Ha  pa3BUTHE
AITOPUTMUYECKOTO MBIIIJICHUS, pa3pabOTKy airopuTMOB U OIEHKY HX CIO0XHOCTH,
dbopMupoBaHUE HABBIKOB PeaM3allMd MPOrpaMM Ha S3bIKaX MPOTPAMMHUPOBAHUS BBICOKOTO
YPOBHSL.

Paznen «HWHdopManuoHHbIe TEXHOJOIMW» IIOCBALIEH BONpPOCAM  IIPUMEHEHUS
WH()OPMALIMOHHBIX TEXHOJIOTHH, PEAIM30BAHHBIX B MPUKIIAHBIX TPOTPAMMHBIX TPOAYKTAX U
WHTEpPHET-CEpBUCAaX, B TOM YHCIE B 3a/lauaxX aHaJu3a JaHHBIX, UCIOJIb30BaHUIO 0a3 JaHHBIX U
AIEKTPOHHBIX TAOJMIL JJISI PEIICHUS TPUKIAIHBIX 3a7a4.

B mpuBenénnoMm pnanee conepxanuu ydeOHoro npeamera «MHpopMartnka» KypcHUBOM
BBIJICTICHBl JOMOJIHUTEJbHBIE TEMbI, KOTOPbIE€ HE BXOJAT B 0053aTEIbHYI0 IPOrpamMMy
OoOydeHHusl, HO MOTYT OBITh MPEHJIOKEHBI JJsI M3Y4ECHHS OTAEIbHBIM MOTHBHUPOBAHHBIM H
CIIOCOOHBIM 00y4YarOIIUMCSL.

VYriy0n€HHbIi ypoBeHb U3y4eHUSI HHPOPMATUKUA PEKOMEHYETCS JIJISl TEXHOJIOTHYECKOTO
npo@uisi, OPUEHTUPOBAHHOTO HAa WHXKEHEPHYI0O U MH(OPMALMOHHYIO CPEphl NESITEIbHOCTH.
YryOnéHHbIi ypoBeHb M3ydeHHS MHPOPMATHKUA O0ECIICUUBAET: MOATOTOBKY O0YyYarOIIMXCs,
OPUEHTHPOBAHHBIX Ha CHEHHAIBHOCTH B 00JacTh HWHGOPMAIMOHHBIX TEXHOJOTUM U
WHXCHEPHBIE CHEUHANIbHOCTH, Y4aCTUE B MPOCKTHOW M HMCCIEIOBATEIbCKON JESTEIbHOCTH,
CBA3aHHOM c COBPEMEHHBIMHU HaIMpaBJICHUSIMU OTpaciu UH(pOPMAIMOHHO-
KOMMYHUKAIlMOHHBIX TE€XHOJIOTHH, MOJArOTOBKY K YYaCTHIO B OJIMMIIMAAAaX U caade ExmHOro
rOCyIapCTBEHHOI0 SK3aMeHa Mo UH(POpPMAaTHUKE.



[locnenoBaTenbHOCTh U3YyUEHUS TEM B Mpeesiax OJHOr0 roja oOy4eHUs MOXKET OBITh
M3MEHEHa MO0 YCMOTPEHHUIO YUHTENs MPU MOATOTOBKE paboueil mporpaMMbl U MOYPOUYHOTO
TJIAHUPOBAHUAL.

OO111ee yKciIo YacoB, PEKOMEHIOBAaHHBIX IS M3ydeHust uHdopmatuku — 272 4gaca: B 10
kiacce — 136 yacoB (4 yaca B Hememo), B 11 kmacce — 136 ydacoB (4 yaca B HEJEIIO).



COJAEP KXAHUME OBYYEHUA
10 KVIACC

Hu¢posasi rpaMOTHOCTH

TpeOoBanusi TeXHWKHM OE30MACHOCTH MW THUTHEHBI Tmpu pabore ¢
KOMITbIOT€pAaMHU U IPYTUMHU KOMIIOHEHTaMU UG POBOTO OKPYKEHUS.

IIpuniunel  paOOTBl  KOMIBIOTEPOB UM KOMIIBIOTEPHBIX  CHCTEM.
Apxutektypa ¢on Helimana. ABTOMAaTHYECKOE BBIMOJHEHUE TMPOrPAMMEI
npoiieccopoM. OnepaTuBHasi, MOCTOSHHAS U JOJTOBpeMeHHas namsite. OOMeH
JaHHBIMH C TOMOIIBI0 IWH. KOHTpOIepbl BHEIIHUX YCTPOWUCTB. [Ipsimoit
JOCTYM K MaMsTH.

OCHOBHBIE  TEHACHUMH  Pa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJOTHUII.
[TapannenbHble BBIYMCJICHUS. MHoronpouneccopHbie CUCTEMBI.
CynepkoMnbioTepsl. Pacnpeneni€éHHble BBIYMCIUTENbHBIE CUCTEMBI 1 00pa0boTKa
OonpIIMX JaHHBIX. MoOOWIbHBIE UUQPOBBIE YCTPOWCTBA W HX pOJb B
KOMM YHUKaLIHUSIX. Bcerpoennbie KOMIIbIOTEPHI. MUKpPOKOHTPOJIIEPHI.
PoboTtusupoBanHbIe TIPOU3BO/ICTBA.

[IporpaMmMmHoe obOecriedeHre KOMIBIOTEPOB M KOMIBIOTEPHBIX CHUCTEM.
Buasl nmporpamMmmuHoro oOecrnedeHuss M uX HazHaueHue. (OcoOeHHOCTH
OporpaMMHOr0  oOecreyeHuss MOOWJBHBIX  ycTpoiicTB.  [lapamiensHoe
nporpamMmmupoBanre. CucTeMHOe NporpaMMHoe obecriedyenue. OnepalnoHHbIE
CUCTEMBl. YTUIUTHL. JlpaliBepbl ycTpOWCTB. MHCTAIIIALUSA U AEUHCTAIUIALMUS
MPOrPAaMMHOT0 00€CIIeY CHUSI.

@aiinoBbie cucTeMbl. [IpUHIMIIBI pa3MellleHns 1 UMEHOBaHUS (DailioB B
noyiroBpeMenHoi mamsatu. [11a6iions! 1 onvcanus rpymi (aiios.

IIporpammHuOe o0ecreueHue. JInuensupoBanue MIPOTPaMMHOTO
obecrieueHnss U 1uUdpoBbIX pecypcoB. [lpompuerapHoe u cBoOOAHOE
IIPOrpaMMHOE obecrieueHue. Kommepueckoe " HEKOMMEPYECKOE

WCIIOJIb30BaHUE TMPOrPaMMHOTO  OOecleueHuss U MU(PPOBBIX PecypCoOB.
OTBETCTBEHHOCTh,  YCTaHaBIMBaeMasi  3aKOHOAATEILCTBOM  Poccuiickoit
denepannu 3a HEMPABOMEPHOE UCTIOIB30BAHUE MPOrPAMMHOI0 00ECIeUeHUs 1
U POBBIX PECYPCOB.

[IpuHIIUTIBI TTOCTPOEHUsI W almapaTHble KOMIIOHEHTBHI KOMITBIOTEPHBIX
cereid. CereBble mpoTokoJbl. Cetb MHTEpHET. Anpecanuss B cetu MHTEpHET.
[Tpotokoisl creka TCP/IP. Cucrema TOMEHHBIX HMEH.

Pasnenenune IP-cetu Ha moaceTu ¢ MOMOIIBI0 Macok mojcerei. CereBoe
aamMuHucTpupoBanue. [lomydyeHne  JaHHBIX O  CETEBBIX  HACTpPOHKax
KoMmnbioTepa. IIpoBepka Hamuuusi cBA3W C  y310M cetd. OmnpeneneHue
MapIIpyTa JBM)KEHUSI TAKETOB.

Bunet pestenpHocTn B cetu HHtepHer. CepBucel HMHTepHera.
['eonnopmarmonnbsie CUCTEMBl. [ €OJIOKAIMOHHBIE CEPBUCHI  PEATbHOIO
BpeMeHU (Hampumep, JOKalus MOOWIBHBIX Tele(OHOB, OIpeneneHue
3arpy>K€HHOCTH  aBTOMarucrpasnei), HMHTEPHET-TOPToOBIiA, OpPOHUpPOBAHUE
OWJIETOB U TOCTUHMUIL.

['ocynmapcTBeHHBIE 2JIEKTPOHHBIE CEPBUCHI U yciayru. ColnaabHbIE CETH —
OpraHu3aIus KOJJICKTUBHOI'O B3aWMOJEHCTBUS M oOMeHa naHHbIMH. CeTeBou
ATUKET: TpaBujia MOBEICHUs B KuOepmpocTtpancTtBe. [IpobiieMa moaInHHOCTH
noixydeHHou nHpopmaru. OTKpbIThIE 00pa3oBaTeIbHBIE PECYPCHI.

TexHOreHHbIE U PKOHOMUYECKHE YIPO3bl, CBA3aHHBIE C MCIOJb30BAHUEM
MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHoyoruil.  OO0mue  npoOiaeMsl



3amuThl HHQOpManuu 1 WHPOPMAITMOHHON Oe3omacHOCTH. CpencTBa 3aIIUThI
uH(OpMallUd B KOMIBIOTEPaX, KOMIBIOTEPHBIX CETSIX U aBTOMATU3UPOBAHHBIX
uHdopMmanMoHHbIX cuctemax. [IpaBoBoe obOecrneueHue uHGOPMALMOHHON
0€30MacHOCTH.

[IpenorBpamieHue  HECAHKUMOHMPOBAHHOTO  JOCTymnma K  JIMYHOM
KOH(GUIAEHIIMATbHOW  WH(OpPMAIMK,  XpaHSIIeHcs  Ha  MEepCOHATBHOM
KOMIIbIOTE€pE, MOOWJIBHBIX  yCTpOMCTBaxX. BpemoHocHoe  mporpaMMHOE
o0OecrieueHre H CIOCOOBI OOpHOBI C HUM. AHTHBUPYCHBIE MPOTPAMMBI.
Opranuzanusi JMYHOrO apxuBa uHPopManuu. Pe3epBHOE KoOMMpOBaHUE.
[TaponbHas 3amura apxuBa.

HudpoBanne nanHpix. CHUMMETpUYHBIE M HECHUMMETPUYHBIC IIHQPHI.
Hudper nmpocroit 3amensl. ludpp Llesaps. Iludpp Buxenepa. Anroputrm
mmdpoBanus RSA.

Teopernueckue 0CHOBbI HHPOPMATHKHI

Nudopmanusi, panubie u 3HaHus. HWHbopManuoHHbIE MPOLECCH B
IPUPOJIE, TEXHUKE U OOIIECTBE.

HemnpepbiBHbIE M TUCKpETHBIE BENUYMHBI M curHaibl. HeoOxomaumocTthb
JTUCKpeTH3aluu uHGOpMaIlUY, MPeIHa3HAuYCHHOW IS XpaHEHUs, Nepenadyu u
00paboTKH B IU(POBBIX CUCTEMAX.

JlBonuHoe kogupoBaHue. PaBHOMepHbIE U HEpPaBHOMEpPHBIE KOJBI.
JlexonupoBaHue COOOIIECHUH, 3alTMCAHHBIX C TOMOIIbI0 HEPABHOMEPHBIX KOJOB.
Ycenosue @ano. [locTpoeHne OOHO3HAYHO ACKOAUPYEMBIX KOJOB C MOMOUIBIO
nepesa. Enunauiiel n3mepenus koaudecTBa nHGopManuu. AsipaBUTHBINA TTOIXO/
K OIIEHKE KOJM4YeCTBa UH(OpMAITUH.

Cucrembl cuucneHus. Pa3BépHyTas 3almuch LENbIX U APOOHBIX YHUCEN B
IMO3UILIMOHHON cucrteMe cuucieHus. CBoiicTBa MO3UIIMOHHOW 3aIlMCH YHCJIA:
KOJIMYeCTBO LM(p B 3aluCH, MNPU3HAK JEIMMOCTH 4YHCJIAa Ha OCHOBAHUE
CHUCTEMBI CUHCJICHUS. AJITOPUTM TIepeBO/a IEJI0ro Yynucia u3 P-UIHOM CUCTEMBI
CUMCJICHUSI B JIECATUYHYIO. AJITOPUTM TepeBoAa KOHeuHOW P-uuHON apolu B
JNECATUYHYIO. AJTOPUTM TMEpeBOjia IEJIOTO YHCIIA U3 JEeCATUYHOU CHCTEMBI
cuucienuss B P-uunyro. IlepeBon koHEYHOM JecsITUYHOM Iapodu B P-uunyto.
JIBonuHasi, BOCbMEpPHUYHAs M IIECTHAALATEPUYHAs] CUCTEMbl CUUCIIEHUS, CBSA3b
MEXAy HUMH. Apudmerndeckre oOlepalud B TO3WIIMOHHBIX CHCTEMax
cuucieHusi. TpouuHas ypaBHOBEUIEHHAs CHCTEMa CUYUCIeHUs. J[BOMYHO-
JECSITUYHAs CUCTEMA CUUCIICHUS.

KomupoBanue tekctoB. KomupoBka ASCIl. OmgHobailTHBIE KOAMPOBKHU.
Crangapr UNICODE. Komuposka UTF-8. Omnpenenenne nH)OpPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIICHUH.

KomupoBanue wu3obpaxkenuit. Onenka uHpopMannoHHoro o0bEéMa
rpa@uuecKuX MaHHBIX MPHU 3aJlaHHBIX Pa3pelleHUd U TIIyOMHE KOAWPOBAHUS
nseta. l{BeroBeie Monenu. BektopHoe koaupoBanue. @opmarsl rpapuieckux
daiinos. TpéxmepHnas rpaduka. @pakTaabHas rpaduka.

KomupoBanue 3Byka. OreHka HHGOPMAIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPU 33JJaHHBIX YACTOTE JUCKPETU3ALUH U PA3PSITHOCTH KOAUPOBAHUSI.

Anrebpa noruku. [lonsitue Bbicka3zbiBaHus. BhickasbiBaTenbHbIE (POPMBI
(npenukaThl). KBaHTOpPBI CyliecTBOBaHUS U BCEOOIIHOCTH.

Jlornueckue omneparuu. TaOnuIlbl UCTUHHOCTH. Jlormyeckue BbIpaKeHMUS.
Jlornueckue ToxaecTBa. Jloka3aTenbCTBO JIOTUYECKUX TOXKIECTB C MOMOIIBIO
TaOIUI] ICTUHHOCTHU. Jlornueckue onepanuu U onepanuu Haj MHOKECTBaMHU.

3aKoHBI aNreOphl JOTUKU. DKBUBAJIICHTHBIE MTPE0oOpa30BaHUS JTOTUUECKUX
BbIpaKeHUU. JIornueckrne ypaBHEHNUS U CUCTEMbBI YPABHEHUN.



Jlornueckue  QyHKUMH.  3aBUCUMOCTb  KOJIMYECTBA  BO3MOYKHBIX
JOTUYeCKUX (YHKIUH OT KOJWYecTBa apryMeHToB. I[lonHbIE CHCTEMBI
JOTUYECKUX PYHKIIHM.

Kanonnueckne Qopmbl  jormyeckux  BeIpaxkeHuil. CoBeplIEHHBIE
JU3bIOHKTUBHBIE M KOHBIOHKTHUBHBIE HOpMasibHble (DOPMBI, aJrOPUTMbI HMX
NOCTPOEHUS 1O TaOJIULIE UCTUHHOCTH.

Jlornueckue sJeMEHTBH B cOCTaBe Kommbiorepa. Tpurrep. Cymmarop.
Muoropa3spsiansiii cymmarop. [loctpoeHne cxem Ha JOTHYECKUX IJIEMEHTaX 10
3aIaHHOMY JIOTHYECKOMY BBIPAXEHUIO. 3aluCh JIOTMYECKOTO BBIPAKEHUSA I10
JIOTUYECKOU CXEME.

[IpeacraBieHre LENbIX YUCENT B MaMATH KoMmmbioTepa. OrpaHUYeHHOCTb
JMara3oHa 4ucesl MpU OrpaHUYECHUM KOJIMuecTBa pa3psanoB. llepemnosHenue
pa3psanHON ceTku. be33HakoBble M 3HAKOBBIC JIaHHBIC. 3HAKOBBIM OWT.
JIBOMYHBIN TOMOJHUTENbHBINA KOJI OTPULIATEIbHBIX YUCEIL.

[ToObuToBbIe noruueckue omnepanuu. Jlornueckuid, apupMeTH4ecKud u
mukinyeckuit  cnpurn. IlludpoBaHue ¢ MOMOIIBI TMOOUTOBOM oOmepaluu
«uckmovarouiee MJIN».

[IpencraBieHrue BEIIECTBEHHBIX YHMCEN B MaMSATH KOMIbIOTEpa. 3Havalas
4acTh M TMOpANOK uucia. Jlnanma3oH 3HAUYEHUN BEIIECTBEHHBIX YHCEIN.
[IpoOnieMbl XpaHeHUs BEIIECTBEHHBIX YMCEN, CBSI3aHHBIE C OrpPaHHUYECHUEM
KOJIMYECTBA pa3psioB. BhIMoMHEHWE omepaluii ¢ BENIECTBEHHBIMU UYHMCIIAMH,
HAaKOIUIEHUE OLIMUOOK MPU BHIYUCIIECHUSX.

AJITOPUTMBI M IPOTrPaMMHUPOBaHUE

OmnpeneneHne BO3MOXHBIX PE3YJIbTaTOB pabOThl MPOCTEUIIINX aJITOPUTMOB
YIPABICHUSI UCIIOJHUTEISIMA U BBIYMCIUATENBHBIX alropuTMoOB. OnpeneneHue
UCXOJHBIX JaHHbIX, MpPH KOTOPBIX aAJTOPUTM MOXKET JaTh TpPeOyeMblil
pe3yibTar.

Otanbl penieHus 3ajad Ha KomIbioTepe. MHCTpyMEeHTallbHbIE CpENCTBA:
TPAHCIATOP, OTIAAUMK, NpodunupoBmuk. KoMmowisius u uHTEpHpeTanus
nporpamMm. BupTyanbHbie MalllMHBI.

WNurerpupoBanHas cpena pa3padoTKu. MeTonbl OTJaAKd MOPOrpaMM.
Ucnonb3zoBanue TpaccupoBOYHBIX Tabmui. OTiaagouHblii BbiBOA. llomaroBoe
BBITIOJTHEHHE TTporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaUEeHU IEPEMEHHBIX.

S3pik mporpammupoBanus (Python, Java, C++, C#). Tumbl naHHBIX:
LEJIOYMCIICHHBIE, BEIIECTBEHHBIE, CHUMBOJbHBIC, JIOTMYECKUE. BeTBieHus.
Cnoxusle ycnoBus. Iuknel ¢ ycmoBueMm. [ukibl 1o  nepeMeHHOM.
B3anmo3amMeHseMOCTh  Pa3iauyHBIX BHUJIOB LMKJIOB. MHBapuaHT 1uKIa.
CocraBneHue 1UMKiIa C MCHOJb30BAHUEM 3apaHee OMNpe/eIEHHOI0 MHBAapUaHTa
LHKIA.

JIOKyMeHTHpOBaHUE  mporpamMm.  lMcnonb30BaHHE ~ KOMMEHTApHUEB.
[TogroToBka onucaHusi NpOrpaMMbl U HHCTPYKIUHU [ MOJIb30BATEIIS.

ANTOpUTMBI  O0OpaOOTKM  HATypaJbHBIX  YHCEJl, 3alMCaHHBIX B
MO3UIIMOHHBIX CHUCTEMax CUUCICHMs: Pa30MEHUE 3alKCU YKCJIa Ha OTJICJIbHBIC
uudpel, HAXOXKIAEHHWE CYMMBl H TNpOU3BeACHUS IUdp, HAXOKIECHUE
MaKCUMaJIbHOW (MUHUMAJIbHOM) U PHI.

HaxoxneHne Bcex TMPOCTBIX YHCEA B 33JaHHOM  JIMana3oHeE.
[IpencraBnenue uducia B BHJle HAOOpa MPOCTHIX COMHOXKHUTENEH. AJTOPUTM
OBICTPOTO BO3BEJICHUS B CTEICHb.

OOpaboTka JOaHHBIX, XpaHsmuxcs B (¢ainax. TeKCTOBbE W JABOUYHBIC
¢aitnbl. daiisioBble nepeMeHHble ((ailnoBbie ykazarenu). Urenue u3 daiina.
3anucek B (aitn.



Pa3Ouenue 3amaun Ha mnopzagaud. llogmporpamMmsel (mpoueaypsl H
¢yukuuun). Pexypcus. PexypcuBHble 00BekThl ((ppakransl). PexypcuBHbIe
npouenypsl 1 GpyHkuuu. Mcnonb3oBanue cTeka A OpraHu3aluy peKypCUBHBIX
BBI30BOB.

Hcnonp3oBaHue cTaHAapTHOM OUOIMOTEKH SI3bIKA MPOrPaMMUPOBAHUSI.
[lopkntoueHne OMONMOTEK MOANPOrpaMM  CTOPOHHUX  MPOU3BOAMUTENEH.
MoaynbHBIN MPUHIIMUII IOCTPOCHUS IPOrPAMM.

Yucnennsie MeToApl. TouHoe M NpUOTMHKEHHOE pEIICHHUS 3aayu.
UucneHHble METOJbl PpEIICHHS ypaBHEHUW: MeToJ Tnepebopa, MeEToA
MOJOBUHHOTO  jAeieHus. [lpuOnmx€éHHOe  BBIYMCICHUE JUIMH  KPUBBIX.
Boruucnenue mmomaneid Guryp ¢ MOMOILIBIO YHCIEHHBIX METOAOB (METox
npsIMOYTOJIBHUKOB, MeToj Tpanernuit). Ilouck Makcumyma (MUHUMYMa)
(GYHKIIUU OTHOM TIEPEeMEHHONU METOAOM MOJIOBUHHOTO JIEICHHUS.

OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble (GYHKIIUM — s3BIKa
MpOrpaMMHUPOBAHUS  JIJi1  OOpaOOTKM CHMBOJIBHBIX CTPOK. AJIFOPUTMBI
00pabOTKH CUMBOJIBHBIX CTPOK: MOACYET KOJIMYECTBA MOSIBICHUN CHMBOJA B
CTpOKE, pa30HMeHHEe CTPOKM Ha CJoBa IO MNPOOEbHBIM CHMBOJIAM, IOHCK
IIOJCTPOKH BHYTPH JAHHOM CTPOKM, 3aMEHA HAWJICHHOM IOACTPOKHU Ha APYIYIO
cTpoKy. ['eHepaliuss Bcex CJIOB B HEKOTOPOM ayipaBUTE, YIOBIETBOPSIOLINX
3aJlaHHBIM orpaHuuyeHusiM. [IpeoOpa3zoBaHue 4ucia B CUMBOJIBHYIO CTPOKY U
o0OpaTHO.

MaccuBbl M 1OCIIEOBAaTEIbHOCTH 4YHcel. Bpramcienne 0000HmIEHHBIX
XapakTEpUCTUK HJIEMEHTOB MacCHBa WJIM YHCIOBOM IOCJIEA0BATEIbHOCTH
(CyMMBI, TNpPOM3BENEHUS, CpPEAHEro apupMETHYeCcKOro, MUHHMMAIBHOTO U
MAaKCHMAaJIbHOTO JJIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YIAOBIECTBOPSIOMINX
3a1aHHOMY YCJIOBHIO). JIMHEMHBIN MOUCK 3aJaHHOT0 3HAYEHUsI B MacCHUBE.

CoptupoBka ogHOMepHOro MaccuBa. [IpocTeie MeTOnBI COPTHPOBKHU
(MeTon my3bIpbKa, METOA BbIOOpa, copTUpoBKa BcraBkamu). CopTHpOBKa
ciustaieM. beicTpas coptupoBka MaccuBa (amroput™ QuickSort). JIBowuHbIi
IIOMCK B OTCOPTUPOBAHHOM MACCHBE.

JIBymepHBbIE MacCUBBI (MaTpHIlbl). AJNTOPUTMBI 00pabOTKH JBYMEPHBIX
MAacCHUBOB: 3allOJIHEHHE JBYMEPHOTO YHCJIOBOIO MacCHBa [0 3aJaHHbIM
npaBujiaM, NMOUCK 3JEMEHTA B JBYMEPHOM MACCHBE, BBIYUCIEHUE MaKCUMyMa
(MMHMMYMa) ¥ CYMMBI 3JIEMEHTOB IByMEPHOI'O0 MacCUBa, MEPECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOI'0 MacCHBa.

NudopmanuoHHbIe TEXHOJIOT MU

TekcToBbIli TIporieccop. PepaktupoBanue u dopmarupoBanue. [IpoBepka
opdorpadun u rpammatuku. CpeacrBa MOMCKa U aBTO3aMEHbI B TEKCTOBOM
npoueccope. Hcnonb3oBanne cruneil. CTpyKTYpUpPOBAHHBIE TEKCTOBBIE
nokymeHTbl. CHocku, ornasienue. KosuiekTuBHas paboTra ¢ JOKYMEHTAMH.
NHcTpyMeHTB  perieH3UupoBaHUsS B TEKCTOBBIX IMpoieccopax. (OOnauHbie
cepBuchl. [lenoBas nepenucka. Pedepar. [IpaBuna nmutupoBaHusi ICTOYHUKOB U
opopmnenus: Oubarorpapuueckux ccbiiok. OdopmiieHne crrcka JIMTepaTyphl.
3HAKOMCTBO C KOMIBIOTEPHON BEPCTKOW TEKCTA. T€XHUYECKHE CPEACTBA BBOAA
TekcTa. Cnenualn3upoBaHHBIE CPENCTBA PENAKTUPOBAHUS MaTeMaTHYECKHX
TEKCTOB.

AHanu3 nanHbeiX. OCHOBHbBIE 33/1a4M aHaJIM3a JAHHBIX: IPOTHO3UPOBAHUE,
KkiIaccuuKalus, KiacTepusalus, aHanu3 OTKJIoHeHui. [locienoBaTenbHOCTD
pelIeHUs 3a]1a4 aHaJ13a JaHHbIX: COOp NEPBUYHBIX JAHHBIX, OUMCTKA U OLICHKA
KayecTBa JIaHHBIX, BBIOOp W/MJIM TIOCTPOEHUE MOJEH, Mpeodpa3oBaHue
JAHHBIX, BU3yaJdu3alus JaHHBIX, UHTEpIpeTanus pe3yabTaToB. [IporpamMHubie



CpEICTBAa W WHTEPHET-CEPBUCH i OOpaOOTKM W TMPEJCTaBICHHUS ITaHHBIX.
Bbonbmue nanueie. MamunaHnoe oOydenue. MIHTeIeKTyaIbHbIN aHATU3 TaHHBIX.

AHaJlM3 JaHHBIX C MOMOIIBIO AJIEKTPOHHBIX Ta0auIl. Briuncienre cymmel,
cpeaHero  apu(pMETHYECKOro, HauOONbIero (HaWMEHBINEro) 3HAYCHHS
nuana3oHa. Boeruucnenue kod(dpuuueHTa KOppessiiuu JIBYX PAIOB JaHHBIX.
[TocTpoenne cTonOYaTHIX, JIMHEWUYATHIX U KPYroBbIX aAuarpamm. Iloctpoenme
rpajpukoB  yukuui. Ilogbop  nOMHMM  TpeHAa,  pelleHHe  3ajad
IIPOTHO3UPOBAHUSI.

YucneHHoe penieHWe YpaBHEHUH € MOMOLIbI0 Moadopa mapamerpa.
OntuMu3zanus Kak MOWCK HAWIY4ylIero pElIeHUs B 3aJaHHBIX YCJIOBHSX.
eneBas ¢dyHkus, orpannueHus. JlokajapbHBIE W TJIOOATBbHBIA MHHHUMYMBI
neneBoil GyHkiuu. Pelenne 3amad oNTUMU3ANUN C TTOMOIIBIO AJIEKTPOHHBIX
Ta0JIHII.

11 KVIACC

Teopernueckue 0CHOBbI HHPOPMATHKHI

Teopernueckue MOAXOMbI K OIICHKE KOJMYECTBa HHGOpPMAIUU. 3aKOH
agnutuBHOCTU MHpopMarmu. Gopmyna Xaprimu. MHdopmalus U BepOSTHOCTb.
®opmyia lllenHoHa.

Anroputmbl cxkatusi naHabix. AsroputM RLE. Anroputm Xaddmana.
Anroput™m LZW. Anroputmsbl CKaTHhsl AAHHBIX C IMOTEPSAMH. Y MEHBILIECHHE
ryOuHbl KoAupoBaHus 1BeTa. OCHOBHBIE Hjaen anroputmMoB cxatusi JPEG,
MP3.

CkopocTh mepeaauyd JaHHBIX. 3aBUCHUMOCTb BpPEMEHU Mepenayud oT
MH(POPMAIIMOHHOTO 00bEMa JaHHBIX U XapaKTePUCTUK KaHalia CBs3U. [IpudnHbI
BO3HMKHOBEHHMS OIIMOOK Tpu mnepenade aaHHbIX. Koxpl, mno3Boistonme
OOHapyXMBaTh W MCIPABJIATH OIIMOKHM, BOSHHKAIOIIUE MPHU Mepeaade JaHHBIX.
Paccrosane Xommunra. KomupoBanwe ¢ mnoBTopeHuem O6utoB. Konbl
X3MMMUHTA.

Cucrembl. KoMImoHeHTBI cucTeMbl M UX B3auMojaencTBue. CHUCTEMHBIN
s dexr. Yrpapienue kak nHGOpMaUOHHBIN Tiporiecc. OOpaTHas CBSI3b.

Mopenu u monenupoBanue. Llens monennpoBanus. COOTBETCTBUE MOJEIH
MOACIUPYEMOMY  OOBEKTY WM  MOpoleccy, LeJId  MOJEIUPOBaHUS.
dopmManu3anus NpUuKIaaHbIX 33/1a4.

[IpeacraBienrue pe3yabTaTOB MOJACIMPOBAHUS B BHUAE, YIOOHOM JUIs
BOCHpHUATUSI 4elloBeKOoM. ['paduueckoe mnpenacraBieHHE HJaHHBIX (CXEMBb,
TabJIULbI, TpadUKH).

I'padpi. OcHoBHble moHsATHSA. Bunsl rpados. Onwucanue rpadoB c
MOMOIIBI0O MATPUIl CMEXHOCTH, BECOBBIX MATpHUIl, CIHUCKOB CMEXKHOCTH.
Pemienne anropuTMuUYecKMX 3ajJady, CBS3aHHBIX C aHalu3oM rpadosB
(mocTpoeHue ONTHMAJIbHOTO MYTH MEXAY BeplIMHAMH rpada, onpeneiacHue
KOJMYECTBAa PA3TUYHBIX IMyTeH MeEXAy BEpPIIMHAMH OPUCHTHPOBAHHOTO
aIMKIndecKoro rpada).

HepeBbs. bunapuoe nepeso. JlepeBbst nmoucka. CrnocoObl 00xoaa nepesa.
[IpencraBnenue apudMeTHUECKUX BBIpAXXEHUM B BHje AepeBa. [[uckpeTHbie
UTpbl ABYX UTPOKOB ¢ nonHoi nHpopmanuei. [loctpoenue nepesa nepedopa
BapUAHTOB, OMKMCAHUE CTPATETUU UTPHI B TaOIUYHOU (popme. BBIUTPHINIHBIE U
MIPOUTPBITITHBIE TIO3UIMU. BBIUTPHINIHBIE CTPATETHU.

CpenctBa HCKYCCTBEHHOT 0 UHTEJIEKTA. CepBUCH MAIIMHHOTO MEPEBOA U
pacniozHaBaHusi ycTHOM peuu. KornutupHbie cepBuchl. Waentuduxanus u



NOUCK H300pakeHuil, pacrnoszHaBaHue i, CaMoo00ydJaroniuecss CHCTEMBI.
NckyccTBeHHBIN MHTEUIEKT B KOMIIBIOTEPHBIX Urpax. Mcmnoab30BaHue METO/IOB
UCKYCCTBEHHOT'O HHTEIUJIEKTa B oOydaromux cucremax. Hcnons3oBaHue
METOJI0OB HUCKYCCTBEHHOTO HHTEIUIEKTa B PoOOTOTexHHMKE. MHTepHET Bemiei.
[lepciekTuUBBI  pa3BUTUSL  KOMIBIOTEPHBIX  HMHTEIJIEKTYaJIbHBIX  CHUCTEM.
Heitponnsie cetn.

AJITOPUTMBI M TPOrPAMMHUPOBaHHE

dopmanuzaius MOHIATHS  aiaroputMa. MamumHa  TeropuHra  Kak
YHUBEpCaabHas MOJENb BeluUCIIeHUH. Te3uc Uepua—TrropuHra.

OneHka cl0XHOCTH BbluMcIeHU. BpeMs paboTsl 1 00bEM UCIOIB3yEeMOi
namMsATH, HUX 3aBUCUMOCTb OT pa3Mepa UCXOAHbIX JaHHbIX. OleHka
ACUMIITOTUYECKON CIOKHOCTH aJITOPUTMOB. AJTOPUTMBI TMOJUHOMHUAILHON
cinoxHoctd. IlepeGopuble anmropuTmbl. [IpuMepbl pa3iIHMYHBIX aJITOPUTMOB
pELIECHUS] OHOM 3a/1a4M, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTD.

[Tonck mpocThIX yMCeNn B 3aJaHHOM JMANa30HE C MOMOIIBI0 AIrOpUTMa
«pemreto DparocdeHar.

MHoropa3psiiHble LeJbIe YK Ciia, 3aa4u JJIMHHONW apu(MeTuKH.

CrnoBapu (acconMaTUBHBIE MACCHBBI, OTOOpa)xeHus). Xd3II-TaOJHIIbI.
[TocTpoenue angaBuTHO-4aCTOTHOTO CJIOBAPs JJI 3aIaHHOTO TEKCTA.

Creku. AHanu3 NPaBWILHOCTU CKOOOYHOrO BbIpakeHHs. BrrunciieHue
apu(METHIECKOr0 BBIPAXKEHUS, 3aMMCAHHOTO B MOCT(UKCHOM Qopme.

Ouepenu. Mcnonb3oBanue ouepeau AJii BpEMEHHOI'O XpaHEHUsI TaHHbIX.

Anroputmbl Ha rpadax. [locTtpoeHne MUHUMAJIBLHOT'O OCTOBHOTO JIEpeBa
B3BEIIICHHOT'O CBSI3HOI'0 HEOpUEHTUpOoBaHHOrO Trpada. KommuecTBo pazindHbIX
nyTeldl MEXIy BepUIMHAMH OpPUEHTUPOBAHHOIO AlMKIMYECKOro rpada.
Auroputm JlekCTpHl.

HepeBbs. Peanuzamust gepeBa € NOMOIIBIO CCBUIOYHBIX CTPYKTYP.
JlBonunbie (OwHapHBIC) nepeBbs. llocTpoeHue pgepeBa I 3aJaHHOTO
apu(MEeTHUUECKOr0 BBIpaKEHUs. PeKypcHBHBIE aNropuTMbl 00XOJa JepeBa.
Hcnons3oBanue cTeka u ouepenu s 00xoaa aepeBa.

JluHamMuuyeckoe NporpaMMHpPOBaHUE KaK METOJ pelIeHHUs 3aJad ¢
COXpPaHEHHUEM IMPOMEKYTOUHBIX PE3yJbTaTOB. 3aJaul, PEIIAEMbIE C TTOMOIIbIO
JTUHAMUYECKOTO TPOTrPaMMUPOBAHMS: BBIUMCIICHHE PEKYPCUBHBIX (DYHKITHH,
MOACYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMU3ALUH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMHUpOBaHUU. OOBEKTHI
u kijaccel. CBoiicTBa U MeToAbl O00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIM
ananu3. PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOIO
nonxoxda. MHKkancynsamus, HacjaeqoBaHue, MOIUMOPPU3M.

Cpensl ObicTpoil pazpaborku mporpamM. [IpoextupoBanue uHTepderica
nonb3oBarens. lMcnonb3oBaHHE TOTOBBIX YHPAaBISEMBIX JJEMEHTOB JJIA
oCTpoeHUs uHTepdeiica.

O0630p  s3bIKOB  mporpamMmmupoBaHusi. lloHsTtue o  mapagurmax
IpOrpaMMHUPOBAHHSL.

NudopmanuoHHbIe TEXHOJIOT A

OTanbl KOMIBIOTEPHO-MATEMATHUECKOTO MOJEIUPOBAHUSA: TTOCTaHOBKA
3aaud, pa3paboTKka MOJENIH, TECTUPOBAHUE MOJCIH, KOMIBbIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOJICIMPOBAHUS.

Jluckpernsaiys TpH MaTEMATHUYECKOM MOJICIIUPOBAHUHN HETPEPHIBHBIX
npoiieccoB. MopenupoBaHue JBWKEHUS. MoaenupoBaHue OHOJIOTHUYECKUX
cucteM. MaremaTtuyeckue MOJETM B OKOHOMHKE. BplunciauTenbHbIE
AKCIIEPUMEHTHI C MOJICIISIMH.



OObpaboTka pe3yabTaTOB dKCIEepuMeHTa. MeTo] HanMEHBIINX KBaJAPaTOB.
OneHka YHCIOBBIX TapaMETPOB MOJETUPYEMBIX OOBEKTOB M IPOIECCOB.
Boccranosienne 3aBUCMMOCTEN 11O Pe3yabTaTaM 3KCIEPUMEHTA.

BepostHocTtHbie Moaenu. Meroasl  Monrte-Kapno. HMurtaunoHnHoe
MozaenupoBanue. CHCTEMbI MACCOBOTO OOCITYKHUBAHUS.

Tabmuunbie (pensiuoHHBIE) 0a3bl JaHHBIX. TabnWia — MpeICcTaBICHUE
CBeJIeHUN 00 OOHOTHUIIHBIX 00BbekTax. Ilone, 3amucek. Kimrou tabaunel. Padora ¢
roToBOM 0a30il naHHbIX. 3anonHeHue Oa3bl NaHHBIX. [loMck, copTUpoBKa U
bunbTpaius 1aHHBIX. 3apOChl HA BHIOOPKY JAHHBIX. 3aMpOCh ¢ MapaMeTpamu.
Brruncnsemslie moss B 3anpocax.

MHororabnuynbie 0a3bl JAHHBIX. THIBI CBsSI3ed MEXIy TaOIUIIaMH.
Buemnuit kmou. IlenocTHOCTh 0a3bl JaHHBIX. 3alMpoOChl K MHOTOTA0IUYHBIM
0a3aM JTaHHBIX.

Nutepuer-npuioxkenus. [loHsaTHE O CEepBEPHOM U KIMEHTCKOW 4YaCTAX
canta. TeXHONMOTUSA «KIMEHT — cCepBep», €€ HOCTOMHCTBA U HEIOCTATKHU.
OcHoBbl s3pika HTML u kackamaeix Tabimn crtuneit (CSS). Cuenapum Ha
si3bike JavaScript. @opmel Ha BeO-CTpaHHMIIE.

Pa3menienue BeO-caiiToB. Y cimyra XoCcTHHTA. 3arpy3ka (GaiioB Ha CauT.

BBon n3o6paxkeHuit ¢ uCMoab30BaHUEM PA3IUUYHBIX U(POBBIX YCTPOUCTB
(undpoBbIX (poToanmapaToB U MUKPOCKOIOB, BUACOKAMEp, CKAHEPOB U JPYTUX
yctpoiictB).  I'padmueckmii  pemaktop.  Paspemenne.  Kagpuposanue.
Ucnpasnenne nepcnektussl. ['ncrorpamma. Koppekuus ypoBHEW, KOppeKUus
nBera. OOeciBeunMBaHuME LBETHBIX H300pakeHuid. Peryms. Pabora ¢
obnactamu. OunbTphL.

MHorocioitabie nzo0paxenus. TexkcToBble ciion. Macka cios. Kanamebl.
Coxpanenue BblIeNeHHON oOsactu. IloaroroBka wusmocTpanuii s BeO-
cailToB. AHUMHPOBAHHBIE N300 PAKEHUSI.

Bekropnass rpaduka. I[lpumutuBpl. M3meHeHue mopsaka 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusbie. @opMaThl BEKTOPHBIX
PUCYHKOB. Hcnonp30BaHue  KOHTYpPOB. BekTopuszanuss ~ pacTpoBbIX
U300paKECHU M.

[IpyHUMIIBI TIOCTPOCHHSI W PEAAKTUPOBAHMS TPEXMEPHBIX MOJEIEH.
Cerounble Mozaenu. Marepuansl. MoJenMpoBaHUE€ HCTOYHHKOB OCBEILICHUS.
Kameprl. AnnutuBubie Texnonoruu (3D-npuntepst). [loHsTHE 0 BUPTYyanbHOM
pEeanpHOCTH u JTOTTOJTHEHHOM pPEaTbHOCTH.



INTAHUPYEMBIE PE3VJIbTATBI QCBOEHUMA IIPOI'PAMMBLI TIIO
NHOOPMATUKE  (YIJIYBJIEHHBIM YPOBEHb) HA  VYPOBHE
CPEIHEI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaThl OTPaXXalOT TOTOBHOCTb M  CIIOCOOHOCTH
0o0y4JaImMXCcs PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHONW BHYTPEHHEH MO3UIIMEH
JUYHOCTU, CHUCTEMON IIEHHOCTHBIX OpPHEHTAIlMW, MMO3UTUBHBIX BHYTPEHHUX
yOexeHull, COOTBETCTBYIOIIUX TPAJULIUOHHBIM LEHHOCTSAM pPOCCHICKOTO
00IIeCTBa, pACIIMPEHHE )KU3HEHHOTO OIBITa U OMBITA IEATEILHOCTH B IIpoliecce
peayiu3alii  CpeACTBaMU Y4eOHOro TNpeAMeTa OCHOBHBIX HalpaBieHUUN
BOCIHUTATENILHOMN ESITEIbHOCTH.

B pesynabrare u3ydenuss MHGOPMATHUKH Ha YpPOBHE CpEeIHEro oOuIero
oOpa3oBaHusi y oOywaromierocss OyayT cQOpPMUPOBAHBI  CIEAYIOLIUE
JUYHOCTHBIE PE3YyJIbTAThI:

1) rpamaaHCKOro BOCIMTAHUSA:

OCO3HAHHME CBOMX KOHCTHUTYIMOHHBIX IPaB U OOS3aHHOCTEH, yBaK€HUE
3aKOHa M MPaBOIOpPSAKA, COOJIOJEHHWE  OCHOBOINOJATalIINX  HOPM
MH()OPMALIMOHHOT0 MpaBa U UH(POPMALIMOHHOW 0€30MaCHOCTH;

TOTOBHOCTh MPOTHUBOCTOSITh HJICOJOTUU HKCTPEMHU3MA, HAIMOHAIU3MA,
KCeHO(POOUH, TUCKPUMHUHALMK [0 COLMAIbHBIM, PEIUTHO3HBIM, PACOBBIM,
HAI[MOHAJLHBIM MTPU3HAKAM B BUPTYaJbHOM IIPOCTPAHCTBE;

2) IATPUOTHYECKOTr 0 BOCTIUTAHUSA:

LIEHHOCTHOE OTHOUIEHHWE K MCTOPUYECKOMY HACIEAMIO, JTOCTHKEHHUSIM
Poccun B Hayke, HCKYyCCTBE, TEXHOJIOTHSIX, I[IOHMMAaHUE 3HAYECHUs
MH()OPMATUKHU KaK HAYKH B dKU3HU COBPEMEHHOr0 00IIECTBA;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCTIMTAHUSL:

c(OpMHUPOBAHHOCTbh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTr0 MOBECHUS;

CIIOCOOHOCThH OILICHMBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIC PELICHUS,
OpPUEHTHPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCIIE B
cetu MHTEpHET;

4) 3¢TeTHYECKOIr 0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOIIEHHE K MHUpPY, BKJIOYas S3CTETUKY HAy4YHOIO H
TEXHUYECKOI0 TBOPYECTBA,

CHOCOOHOCTh BOCHPUHUMATh pPa3jMYHbIE BUJIbI UCKYCCTBA, B TOM YHCJE
OCHOBAHHOTI'O HA UCIOJIb30BAHUU UH(POPMAIIMOHHBIX TEXHOJIOTUH;

5) pu3nveckoro BOCNUTAHMSA:

C(OPMHUPOBAHHOCTb ~ 30POBOr0 U  Oe30MacHOro obpasa  KU3HH,
OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/J0pOBbIO, B TOM YHCIE 3a CUET
COOJIIOICHU S TpeOboBaHU Oe3omnacHoi JKCILUTyaTaluu CpPEACTB
UH(OPMALMOHHBIX 1 KOMMYHHUKAIMOHHBIX TEXHOJOTHH;

6) Tpyn1oBOro BoCIMTAHMS:

TOTOBHOCTb K aKTUBHOW JNEATEIBHOCTU TEXHOJOTMYECKOW U COLUAIBbHOU
HaIpaBJICHHOCTH, CIOCOOHOCTD MHULUUPOBATh, IJIAaHUPOBATh u
CaMOCTOSITEJIbHO BBIOJIHATh TAKYIO AESATEIbHOCTB;

UHTEpeC K cdepam NpoPecCUOHANBHON JEATEbHOCTH, CBSI3aHHBIM C
uH(OPMATHUKOM, TTpOTpaMMHUpPOBAaHUEM M HH()OPMAIIMOHHBIMH TEXHOJOTHUSIMH,
OCHOBaHHBIMU Ha JOCTHKCHUSX HAYKU MHPOPMATUKUA U HAYYHO-TEXHUYECKOTO
nporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BbIOOp Oyaymied npodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHBI,



TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUI0 W €aMOOOpa30BaHUIO Ha
IPOTS)KEHUU BCEU KU3HU;

7) IKOJOrH4eCKOro BOCIIUTAHMSA:

OCO3HaHME II100ATBHOr0 XapakTepa 3KOJIOTMYEeCKUX MpoOdieM U MmyTed ux
pelleHrsl, B TOM 4YHUCIE C€ Y4ETOM BO3MOXKHOCTEH HMH(OPMAaIMOHHO-
KOMMYHUKALMOHHBIX TEXHOJIOTHA;

8) HeHHOCTH HAYYHOr 0 O3HAHMSA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH, TOCTHKEHHMSIM HAy4YHO-TEXHHUYECKOTO MpPOrpecca H
OOIIIECTBEHHON NPAaKTUKH, 3a CYET MOHUMAHUSA poJId HH(POPMALMOHHBIX
pecypcoB, UH(OPMAIIMOHHBIX MPOIECCOB U MH(POPMAIMOHHBIX TEXHOJIOTUN B
yclioBusAX 1u(ppoBoil TpaHchHoOpMaIlMM MHOTUX cdep KU3HU COBPEMEHHOIO
o0111eCTBA;

OCO3HaHWE LIEHHOCTH HAYYHOU JEATEIbHOCTH, TOTOBHOCTh OCYLIECTBIISATH
IIPOEKTHYIO M HCCIIEIOBATENBCKYIO NEATENBHOCTh MHANBHUYAJIbHO U B TPYIIIIE.

B nponecce 1ocTUXKEHNS JIMYHOCTHBIX PE3YJIHTATOB OCBOEHUS MIPOrPaMM bl
no wuHpoOpMaTUKe Yy OOydaroUIMXCsd COBEPIIEHCTBYETCS 3SMOLMOHAIbHBIN
MHTEJUIEKT, IPEANOIaralomuiil cpopMupoBaHHOCTD:

CaMOPETYIUPOBaHUs, BKJIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHUE, CIOCOOHOCTh aJaNTUPOBATHCS K
HMOIIMOHATIBHBIM HU3MEHEHHSIM M TPOSBIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBALMH, BKJIIOYAOLIEH CTPEMIICHUE K JOCTHKECHUIO LIEIH
U yCHexy, ONTUMH3M, HHUIIMAaTUBHOCTb, YMEHHUE AEHCTBOBATh, UCXOS U3 CBOUX
BO3MOXKHOCTEH;

AMIIATHUH, BKJIIOYAKOMIEH  CIIOCOOHOCTh MOHMMAaTh AMOLMOHAIBHOE
COCTOSIHUE JPYTUX, YUYUTHIBaThb €ro MpPU OCYUIECTBIECHUH KOMMYHHUKAIIUU,
CHOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLMAJIHBIX  HABBIKOB, BKJIIOYAIOUIMX CHOCOOHOCTh  BBICTPAaMBATh
OTHOIIEHMSI C IPYTUMH JIIOAbMH, 3a00TUTHCS, MPOSBIATh UHTEPEC U pa3pelaTh
KOH (DJIUKTHI.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynprare m3ydenus WHGOPMATHKH HA YpPOBHE CpEAHETO OOIIero
oOpa3oBaHusi y oOyyaromerocsi OynyT chOpMUPOBAaHBI MeTanpeIMETHbIE
pe3yJbTaThl, OTPAKEHHBIC B YHUBEPCAILHBIX YUCOHBIX JICHCTBHAX, @ UMEHHO —
II03HABATEIbHBIC YHUBEPCAIbHBIC Yy4YeOHBIC JCHCTBUS, KOMMYHHKATHBHBIC
YHUBEPCAIbHBIE YUeOHBIC JACHCTBUS, PETYISATHUBHBIC YHUBEPCAIbHBIC yUECOHBIC
JICHCTBUS, COBMECTHAS JICSITEIILHOCTb.

ITo3HaBaTe/IbHbIe YHHBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a3oBbIe JJOrMYecKHUe AeiiCTBUS:

CaMOCTOSITEJIbHO ~ (POPMYJTUPOBATH U  aKTyallM3UpoBaTh MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJMBATh CYIICCTBEHHBIH MPU3HAK WM OCHOBAaHMS JJII CPaBHEHUS,
KJIaccudukanuy u 0000IeHHUS;

OTPENEATh e JEITeIbHOCTH, 3a7aBaTh MapamMeTpbl U KPUTEPUU HUX
JIOCTHKEHUSL,

BBISIBJISITH  3aKOHOMEPHOCTH U TPOTHUBOPEYHMST B paccMaTpUBaAEMbIX
SIBIICHUSAX;



pa3pabarbIBaTh TJIaH PEMICHUs TPOOIEMBbl C YIETOM aHaIM3a UMEIOIIHNXCS
MaTepuaIbHbIX U HEMaTepHaJIbHbBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATENbHOCTb, OILIEHUBATH COOTBETCTBHUE
PE3YIBTATOB LIEJISIM, OLIEHUBATH PUCKU MOCJIEICTBUHN ACSITEIbHOCTH;

KOOPJIMHUPOBaTh U BBINOJHATH pabOTy B YCIOBUSX PpEaJbHOrO,
BUPTYaJIbHOTO ¥ KOMOMHIUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 0a3oBbIe MCCIeA0BaTEIbCKUE TeHCTBHA:

BIAJETh  HABBIKAMU  Y4€OHO-HCCIIEIOBATEILCKOW W MPOEKTHOMU
NESTETbHOCTH, HAaBBIKAMHM  pa3pelieHust mpoljeM, CIHOCOOHOCTbIO |
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJOB PEUICHUS MPAKTUYECKUX
3a/1a4u, MPUMEHECHHIO Pa3JIMYHbIX METOJIOB MO3HAHUS;

OCYIIECTBJIATh PA3IUYHBIC BUABI JEITEIBHOCTH IO TMOJYYCHHIO HOBOTO
3HAHUS, €ro UHTEPIpPETalNK, MPeoOpPa30BaHUIO0 U MPUMEHEHUIO B Pa3IMYHbBIX
y4eOHBIX CUTyalUsiX, B TOM YHCJIe MPU CO3IaHUM Y4EOHBIX U COIMATIBHBIX
IPOEKTOB;

dbopMupoBaTh ~ HAyYHBIH  TUN  MBIIUICHUS,  BIIAJIETh  HAYYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMU MOHATHSIMHU U METOJIaMH;

CTaBUTh M (POpMYITUPOBaThH COOCTBEHHBIE 3aJaud B OOpa3oBaTEIbHOMN
JESTETbHOCTU U AKU3HEHHBIX CUTYAlHSX;

BBISIBJISITH TIPUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJU3UpPOBaTh 3ajady,
BBIIBUTATh TUIOTE3Y €€ pelIeHMs, HAXOAUTh apryMeHThI JJIsl JOKa3aTeslbCTBa
CBOUX YTBEPXKIICHUI, 3a]1aBaTh apaMEeTPhl U KPUTCPHUH PCIICHHUS;

aHaJIM3UpPOBaTh TOJYYEHHbIE B XOJE€ pEHIeHUs 3aJauyd pe3yJbTaThl,
KPUTUYECKU OLIEHUBAaTh HMX JOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHUE B
HOBBIX yCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIIHsIM, OIEHUBATh MPHUOOPETEHHBIN OIIBIT;

OCYIIECTBJIATH IeJICHAIIPABJICHHBINA IMOUCK MEPEHOCa CPEJICTB U CIIOCOOOB
neicTBUs B TpodeCCUOHANIBHYIO CPeny;

yMETh MEPEHOCUTh 3HAHUSI B MO3HABATEIbHYIO M MPAKTHUUECKYIO 00JacTu
KU3HECATEIHbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOJAXOAbI U PEIICHHUS,
CTaBUTb MPOOJIEMBI U 33]]a4H, TOMYCKAIOIIUE aJbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢ uHpopManmein:

BIAJCTh HABBIKAMHM TOJy4eHUs UHPOpMAIMK W3 HCTOYHUKOB Pa3HBIX
TUTIOB, CaMOCTOSITEJIBHO OCYIIECTBISATh TOWCK, aHalM3, CHUCTEMATU3AIHI0 H
UHTEpIpeTaIuio HHOpMaIIUU Pa3IMYHbIX BUA0B U (HOPM IIPEACTABIICHUS;

co3faBaTh TEKCThl B pa3IMuHbIX (opMarax ¢ y4€TOM Ha3HAUYCHUS
uHpopManMK W 1eNeBOM ayAUTOpUM, BbIOUpas ONTUMAalbHYIO (GopMy
IpeJICTaBJICHUS U BU3yaIu3alluu;

OLICHUBATh JIOCTOBEPHOCTD, ISTUTUMHOCTh HH(POPMAIIUH, €€ COOTBETCTBUE
IIPaBOBBIM U MOPAJIbHO-ITHUYECKUM HOPMaM;

UCIIONb30BaTh CpelicTBa HMHGOPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTMI B PEIICHWHM  KOTHUTHBHBIX, = KOMMYHUKAaTHBHBIX  H
OpraHU3alMOHHBIX 3a/1a4 C COOJIIOJACHUEM TPEOOBAaHUN HPrOHOMUKHU, TEXHUKHU
0€30MMacHOCTH, THUTUEHBI, PECYpPCOCOCPEKEHNS, TTPABOBBIX U ITHUYECKUX HOPM,
HOpM MH(POPMAITMOHHON 6€30I1aCHOCTH;

BIAJ€Th  HaBbIKAMHU  pACIO3HABaHHWS W  3alUThl  HWHGpOpPMAIIUH,
UH(GOPMAIMOHHON 0€30MaCHOCTH JIUYHOCTH.



KoMMmyHMKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBH S

1) oOmenme:

OCYIIECTBJIATh KOMMYHHUKAIIUU BO BCeX chepax KU3HU,

pacno3HaBaTh HeBepOalbHbIE CpeACTBa OOIIECHHS, MOHMMAaTh 3HAUYCHUE
COLIMANILHBIX 3HAKOB, PACMO3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CUTYyalluil U
CMSTYaTh KOH(JIUKTHI;

BIAJCTh PA3IMYHBIMU CcTHOcO0aMU  OOIIEHWUS ¢  B3aUMOJACHCTBUSI,
apryMEeHTUPOBAHHO BECTH JUAJIOT, YMETh CMSIT4aTh KOH(MIUKTHBIE CUTYyAIlNH;

Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHUS C MCIOJIb30BAHHEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eATeIbHOCTD:

MOHMMaTh W  HCIOJIb30BaTh  NPEUMYIIECTBA  KOMaHJAHOM W
WHJVUBUIYalbHOU pabOThI;

BBIOMpAaTh TEMAaTUKY U METOJbl COBMECTHBIX JEUCTBUU C y4ETOM OOIIUX
UHTEPECOB U BO3MOXXHOCTEN KAXKI0r0 WIEHA KOJUIEKTUBA;

MPUHUMATh UEIM COBMECTHOM JI€SITEIbHOCTH, OPraHU30BbIBATH W
KOOPAMHUPOBATh JEHUCTBUS IO UX JOCTHUXKEHUIO: COCTABJIATH IUIAH JEMCTBUI,
pacnpenessaTh pojiu C y4€TOM MHEHUM YYaCTHUKOB, OOCYXIATh PE3yJIbTaTh
COBMECTHOM paboThI;

OLICHMBATh KAuE€CTBO CBOETO BKJIaJla M KaXKJOTO Y4aCTHHUKA KOMaHIbI B
o0LIMi pe3yabTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajgaraTb HOBBIE MPOEKTHI, OIEHUBATh HJAEHU C TO3UIMU HOBU3HBI,
OPUTHHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBIAATh TO3UTUBHOE CTPATETUUECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTYaIUX, IPOSIBISATH TBOPUECTBO U BOOOPaKEHUE, OBITh MHUI[UATUBHBIM.

PerynsiTuBHBIC YHUBepcAIbHbIE y4eOHbIE 1eiiCTBUS

1) camoopranusanus:

CaMOCTOAATEJIBHO  OCYILECTBJISATH  ITO3HABATEIBHYK)  JIEATEIbHOCTb,
BBISIBJISITH TIPOOJIEMBI, CTaBUTh W (POpMYyIUpoBaTh COOCTBEHHBIE 3aJa4yd B
00pa3oBaTeIbHOMN AEATEILHOCTH U KU3HEHHBIX CUTYAIUSX;

CaMOCTOSITEJIbHO COCTAaBJIATh IIJIaH pEIHIEHUsT MPOOJEMBI €  Y4ETOM
MMEIOIHNXCSI PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M TIPS OUYTECHUI;

JABaTh OLIEHKY HOBBIM CUTYallHUsIM;

pacliMpsTh ~ paMKH ~ y4yeOHOro MpeaMeTa Ha OCHOBE  JIMYHBIX
MPEANIOYTEHNM;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTUpOBaTh  €ro,  OpaThb
OTBETCTBEHHOCTb 3a PELICHUE;

OLICHUBAThH MPUOOPETEHHBIN OMBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBJICHHUIO MIMPOKOW IPYIULIMH B
pasHbIX 00JIACTAX 3HAHUN, MOCTOSHHO MOBBIMIATH CBOM 00pa30BaTENIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBHI B A€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BIAJCTh HABBIKAMU I[IO3HABATEJIbHOW pe(dIeKCMU KaKk OCO3HAHUS
COBEpIIAEMBIX JCHCTBUUA M MBICIUTEIbHBIX MPOLECCOB, UX PE3YIbTAaTOB HU
OCHOBaHUM, UCOJIb30BaTh MPUEMBI Pe(IESKCUU JIJIsT OLICHKU CUTYaIlUH, BHIOOPA
BEPHOI0 PEIIEHNUS;



OLICHMBATh PHUCKHM U CBOEBPEMEHHO [MPUHHUMATh pEIICHUS TO0 UX
CHUKECHMUIO;

MPUHUMATh MOTHUBBI M apryMEHThl APYTUX MpPU AHAINU3E PE3yJIbTATOB
NEATEIbHOCTH.

3) npuHATHSA ceOs1 M IPYrux:

MPUHUMATH ce0s, TOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apryMEHThl APYTUX MpPU aHAINU3€ pPEe3yJIbTaTOB
NEeATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIHOKY;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UILIUH JIPYTOro Ye0BeKa.

NPEAMETHBIE PE3YJIBTATBI

B mporiecce uzyuenust kypca uHdopMaTUKu yriayonéHHoro ypoBHs ¢ 10
Ka1acce oOydaromMMuUcs OyAyT JOCTUTHYTHI CIEAYIOLIME TMpeIMETHBIC
pe3yJbTaThI:

BIIAJICHUE TPEACTABICHUSIMU O POJIM MH(OpPMAIMM U CBSI3aHHBIX C HEH
IPOIECCOB B TPHUPOJE, TEXHUKE U OOIIECTBE, MOHATUSIMU «UHGOOPMAIIH»,
«UH(OPMAIMOHHBIA  TPOILIECC»,  «CHUCTEMa», «KOMIIOHEHTHI  CHCTEMBI»,
«cUCTeMHBIN 3 PexT», «MHPOPMALIMOHHAS CUCTEMAY, KCUCTEMA YIPaBICHUS;

BJIAJICHUE METOoJaMU TOMCKa HHpopMmaruu B ceTu HHTepHET, yMeHHe
KPUTHUYECKHU OLIEHUBATh UH(OpMAIIHIO, TOIy4YeHHYI0 U3 ceTu VHTepHeT;

YyMEHHUE XapakTepu3oBaTh OOJbIINE JdaHHBIC, NPUBOAUTH MPUMEPHI
UCTOYHUKOB HX TIOJAYYEHUS U HAMNpPaBJICHUS UCIOJIb30BaHUS, YyMEHUE
KJIACCU(UIIUPOBATh OCHOBHBIE 3aJaud aHajdu3a JaHHBIX (IIPOrHO3UPOBAHUE,
KnaccupuKamms, — KilacTepusalus,  aHalu3  OTKJIOHEHHH),  TOHHUMATh
MOCIICIOBATEIbHOCT pENICHHsT 3a/ad aHajdu3a JaHHBIX: COOp MEepBUYHBIX
JAHHBIX, OYMCTKA M OIleHKa KauecTBa JaHHBIX, BBIOOp W/MJIM TMOCTPOCHUE
MoOfieNii, TpeoOpa3oBaHUE JIaHHBIX, BHU3yalM3allMsl JaHHBIX, WHTEPHpeTaIus
pE3YIbTATOB;

MOHMMAaHNE OCHOBHBIX TPUHIIMIIOB YCTPONCTBA W (DYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTallMOHAPHBIX H MOOMIBHBIX KOMITBIOTEPOB, TEHACHIIHIA
Pa3BUTHUS KOMIIBIOTEPHBIX TEXHOJIOTUH;

BJIAJICHUE HaBBIKAaMU Pa0OTHI C OMEPAIMOHHBIMU CUCTEMAaMH, OCHOBHBIMHU
BUJAMH MPOrPaMMHOIO OOECMEeUeHMs] Uil pelIeHus ydeOHBIX 3aJad [0
BBIOpAHHOM CTieIaIn3alig;

HAIAYUE TIPEACTABICHUNA O KOMIBIOTEPHBIX CETAX M WX pPOIH B
COBPEMEHHOM  MHpe, O  0a30BBIX  MPUHIMIAX  OpPTaHU3allUd |
(G YHKIIMOHUPOBAHUSI KOMITBIOTEPHBIX CeTel, 00 00IUX MPUHIIUNIAX Pa3paboTKu
1 (QYHKIIMOHUPOBAHUS UHTEPHET-IIPUIIOKECHUI;

MOHUMAaHUE Yrpo3 HHGOPMAIMOHHON O0€30MaCHOCTH, MCIOJIb30BAHHE
METOJIOB M CPEICTB MPOTUBOJCHCTBHUS OSTUM yrpo3am, COOIOJEeHUE Mep
6e301macHoCTH, peI0TBpAIAIONINX HE3aKOHHOE pacrnpocTpaHeHue
MEepPCOHANBHBIX JaHHBIX, COOJIIOJIcHUE TPeOOBaHUN TEXHUKU O€30MacHOCTH U
TUTHEHBI TIPU pabOTe ¢ KOMIBIOTEPAMU U IPYTUMHU KOMIIOHEHTaMU U(POBOTO
OKPY)KEHHS, TMOHMMaHHE IPABOBBIX OCHOB HCIIOJb30BAHUS KOMIIbIOTEPHBIX
nporpamm, 0a3 aHHbIX U paboThI B ceTu MHTEpHET;

MMOHUMAHUE OCHOBHBIX MPHHIIMIIOB JMCKPETU3AIMU PA3TUYHBIX BHUIOB
uHpopManuu, yMEHHE OIpeaensiTh HHPOPMAIMOHHBIM OO0BEM TEKCTOBBIX,
rpaU4YecKuX M 3BYKOBBIX JAHHBIX MIPH 3aJaHHBIX MapamMeTpax JUCKpPeTHU3alluy,
yMEHUE OMNpEeNeNsiTh CPEAHIOI CKOPOCTh Iepelayd JaHHBIX, OLIEHUBATh



U3MEHEHHE BPEMEHM Tepe/ayd MpU M3MEHEHWH HH(POpMAlMOHHOTO 00BEMa
JAHHBIX U XapaKTEPUCTHUK KaHajla CBS3H;

YMEHUE UCHOJb30BaTh MNpPU PEUICHUU 3aJady CBOWCTBA IMO3UIIMOHHOMN
3aMKiCH YKCEIl, aITOPUTMA MOCTPOSHUS 3alIUCU YKCIIa B MO3UIIMOHHON CUCTEME
CUMCJICHUS C 3aJlaHHbIM OCHOBAaHHMEM M TMOCTPOCHHUS YHCIA MO CTPOKE,
collepXallel 3aluch ATOr0 YHCIA B IO3UIMOHHON CHCTEME CUMCIIEHHS C
3aJlaHHBIM OCHOBAHUEM, YMEHHUE BBIMOJHATH apuMeTHyecKue oreparu B
MO3UIIMOHHBIX CUCTEMAaX CUMCJICHHUS;

YMEHUE BBIMOJHSITH MPEe0Opa30BaHUS JOTUUECKUX BBIPAXKEHUHN, UCTIONIB3Ys
3aKOHBI aire0pbl JIOTUKH, YMEHHE CTPOUTh JIOTHUYECKOE BbIpaXKEHUE B
JTU3bIOHKTUBHOM M KOHBIOHKTUBHOM HOPMaJbHBIX (Qopmax Mo 3aJaHHOU
TaONMIlE WCTUHHOCTH, WCCIENOBaTh 00JIaCTh HMCTUHHOCTU BBICKA3bIBAHMUS,
COJIepIKAIEro0 TMEePEMEHHBIE, pelllaTh HECJIOXHBbIE JIOTUYECKUE YPAaBHCHUS U
CUCTEMBI YPaBHEHU;

MOHMMaHHE O0a30BbIX aNTOPUTMOB OOpPAOOTKH YHCIOBOM M TEKCTOBOM
nHbopMaIluu (3aKCh YMCEN B MO3UIIMOHHON CHCTEME CUMCIICHUS, HAXOXK/ICHHUE
BCEX IMPOCTHIX YHCEI B 3aJaHHOM Juarna3oHe, o0paboTka MHOTOpa3psIHBIX
IETBIX YUCEeJ, aHAJM3 CUMBOJILHBIX CTPOK W JPYTUX), aiTOPUTMOB IOUCKA U
COPTUPOBKH, YMEHHUE OIpPENesaTh CIOXKHOCTh HM3y4aeMbIX B Kypce 0a30BBIX
QIrOpUTMOB  (CYMMHUPOBAaHHME »BJEMEHTOB MacCHUBa, COPTUPOBKA MAacCCHBA,
nepeOOpHbIE  aNTOPUTMBI, JBOWYHBIA IMOWCK) W TMPUBOAUTH MPUMEPHI
HECKOJIbKUX aJIrOPUTMOB PA3HOU CIOKHOCTH JJIS pELICHUs OJJHOM 3a/lauu;

BJIAJICHUE YHUBEPCAIBHBIM SI3bIKOM ITPOTPAMMHUPOBAHUS BBICOKOTO YPOBHSI
(Python, Java, C++, C#), mpeacraBieHUsMH O 0Oa30BBIX THIIAX JAaHHBIX U
CTPYKTypax JaHHbIX, YMEHHUE HCIIOJIb30BaTh OCHOBHBIE YIIPABJISIOIINE
KOHCTPYKLIMM, YMEHHE OCYIIECTBIISITh aHAIU3 MPEIJIOKEHHON MPOrpamMMbl:
ONpENENATh Pe3yJabTaThl pabOThl MPOrpaMMbl TPH 33JAHHBIX HCXOAHBIX
JTAHHBIX, OMpPEACIsITh, NP KAKUX HCXOJHBIX TAaHHBIX BO3MOXKHO TOJYYEHUE
yKa3aHHBIX pe3yJbTAaTOB, BBIABISATH JaHHBIE, KOTOPbIE MOIYT TPUBECTH K
omnbke B paboTe mporpaMmbl, (GOPMYJIHPOBATH MPEIIOKEHUS MO YIyUIlIEHUIO
IpOrpaMMHOI0 KOJa;

YMEHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JEMOHCTpAIlMOHHbIE  MaTepuajibl €  HCIOJb30BAHUEM  BO3MOXKHOCTEH
COBPEMEHHBIX MPOrPAMMHBIX CPEJICTB U 00JIAUHBIX CEPBUCOB;

YMEHHUE  UCIOJb30BaTh  JJIEKTPOHHBIE  TaOJMIBI  JJs  aHaIM3a,
npe/icTaBiIeHUs: U 00pabOTKU TaHHBIX (BKJIIOUYasl BEIUMCICHUE CYMMBI, CPEIHETO
apu(MeTHUUECKOro, HauOOJBIIEr0 M HAUMEHBIIErO0 3HAYEHUMU, pelIeHue
ypaBHEHUM, BHIOOP ONTHUMAIBHOTO pEIIeHHUs, MOJ00p JUHUU TPEH/A, PEIICHHE
3aJ1ay MPOTHO3UPOBAHUS).

B mporecce uzyuenust kypca uHQGOpMATUKH YriayOia€HHOro ypoBHs ¢ 11
Knacce oOydaromuMucs OyAyT JOCTUTHYTHI CIEAYIOIIME TMpeIMETHBIC
pE3YIbTATHI:

YyMEHHUE CTPOUTh HEPABHOMEPHBIE KOJBI, JOIMYCKAIOIIUEe OIHO3HAYHOE
JIEeKOIMPOBaHUE COOOIIEHUM (MpedrKCHBIE KOJbI), HCIIOIh30BaTh MPOCTEHIIINE
KOIbI, KOTOpHIE TIO3BOJIAIOT OOHApYXKHUBaTh W HUCHPABISATH OIIMOKU TMpHU
nepenayde JaHHbBIX, CTPOUTH KOJI, 00€CIeUnBAOIINI HAMMEHBIIIYI0O BO3MOXKHYIO
CPEIHIOW JUIMHY COOOLIEHHS MpPU HU3BECTHOW YAaCTOTE CHUMBOJIOB, MOSCHSTH
MPUHITUIIB PA0OTHI TPOCTHIX AJITOPUTMOB CKATHUS JAaHHBIX;

yMEHUE pellaTh aJrOPUTMUYECKHE 3aJladd, CBSI3aHHBIE C AaHAJIU30M
rpadoB (3a7a4u MOCTPOSHUS ONTUMAJIHLHOTO MYTH MEXAY BepIIMHAMH Tpada,
ONpENENeHUs  KOJIMYEeCTBA  pa3JIMYHbIX  NOyTe  MeXJy  BeplIIMHAMU



OPHUEHTHUPOBAHHOTO AlMKINYECKOro rpada), yMEHUE HCIIOIb30BaTh JEPEBbs
Ipy aHaau3e W TMOCTPOCHUHM KOAOB W JUIS MPEACTAaBICHUS apUPMETHUECKUX
BBIPAXKCHUM, MPU PEIICHUH 3a7a4 MOUCKAa U COPTUPOBKH, YMEHHUE CTPOUTH
JIEPeBO UTPHl MO 3aJaHHOMY aJroOpuTMYy, pa3padaThiBaTh U OOOCHOBBLIBATH
BBIUTPBIIITHYIO CTPATETUIO UT'PHI;

yMEHHUE pa3pabaThiBaTh M PEAIM30BBIBATH B BUIE MPOTpaMM 0Oa3oBbIC
QITOPUTMBI, YMEHUE UCIIOIh30BaTh B MPOrpaMMax JaHHbBIE Pa3IUYHBIX TUIIOB C
y4€TOM OrpaHUYCHHI Ha JMAaNa30H WX BO3MOXKHBIX 3HAUCHHUH, TPUMEHSTH MPU
pelieHnur 3a7ad CTPYKTYphl JIaHHBIX (CIHCKH, CJIOBapH, CTEKU, OYEPEIH,
JIEpeBbsi), MCHOJb30BaTh 0a30BbIE ONEpallMd CO CTPYKTypaMH JaHHBIX,
NPUMEHITh CTaHJAPTHBIE W COOCTBEHHBIE MOMANPOTrpaMMbl 1Jisi 00paboTKu
YUCJIOBBIX JaHHBIX M CHUMBOJBHBIX CTPOK, HCIIOJB30BaTh MpPHU pa3pabOTKe
nporpaMM OMOJIMOTEKH MOAIPOTrpaMM, 3HATh (PYHKIIMOHAILHBIC BO3MOXKHOCTH
WHCTPYMEHTAJIHBIX CPEJCTB CpeAbl pPa3padOTKH, YMEHHE HCIO0JIb30BaTh
CpeicTBa OTJIAJKH TporpaMM B cpele MNporpaMMHpPOBaHUs, yMEHUE
JOKYMEHTHPOBAThH MIPOTPaAMMBI;

YMEHUE CO3/1aBaTh BeO-CTPAHUIIBI,

BJIQJICHUEC OCHOBHBIMU CBEJICHUSIMU O 0a3zax JaHHBIX, UX CTPYKTYpe,
CpeIcTBax CO3[aHusi U pabOThl C HUMH, YMEHUE HCIOJIb30BAaTh TAOIMYHbBIC
(pensaimoHHbIe) 0a3bl JaHHBIX (COCTABIATH 3ampochkl B 0a3ax JaHHBIX,
BBITIOJIHSITHE COPTUPOBKY MW TIOMCK 3amuceid B 0a3e JaHHBIX, HaIOJHATH
pa3paboTaHHyIO 0a3y aHHBIX) U CIIPABOYHBIE CHCTEMBI;

YMEHHUE HCII0JIb30BaTh KOMIIBIOTEPHO-MATEMATHUECKUE MOJICTH IS
aHaimv3a OOBEKTOB M TPOIECCOB: (OPMYIUPOBATH I€Jb MOJCIUPOBAHUA,
BBIMIOJIHATh aHAIM3 PE3yJbTaTOB, IMOJYYEHHBIX B XOJ€ MOJEIUPOBAHUS,
OLICHMBAaTh COOTBETCTBHE MOJIENIM MOACIMPYEMOMY OOBEKTY WM IPOIECCY,
MPEJICTABISATH PE3YIbTAThl MOACIMPOBAHUS B HATIISTHOM BHJIC,

YyMEHHUE OpraHW30BBIBATh JIMYHOEC HH(OPMAIIMOHHOE MPOCTPAHCTBO C
WCIIOJb30BAaHUEM PA3MUYHBIX CPEACTB HUMPOBBIX TEXHOJOTUWW, MOHUMaHUE
BO3MOXKHOCTEW IIM(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, HUPPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHWE OCHOBHBIX TPUHIMIIOB  pabOThl, BO3MOXHOCTEH W
OTpaHWYEHUS TPUMEHCHUS] TEXHOJOTHH HCKYCCTBEHHOTO WHTEJJICKTa B
pa3IMYHbIX OO0JACTAX, HAJUYME MPEACTaBICHUNW O Kpyre peniaeMbIX 3ajad
MallMHHOTO 00y4eHus (pacro3HaBaHusl, KJacCU(PUKAIIUU U MIPOrHO3UPOBAHUS)
HAJIMYKE TPEICTaBIECHUN 00 MCIOJIb30BAHUHM MH()OPMALIMOHHBIX TEXHOJIOTUM B
Pa3IMYHBIX npodeccuoHaTbHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
HanmenoBanue KoumnuyecTBo yacos
Ne DyeKkTpoHHbIE (HU(POBHIE)
pa3/ieJIoB U T€EM Konrpojbnbie IlIpakTuyeckne
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NMPorpamMmbl padoThI padoThI
Paznea 1. Hudposasi rpaMOTHOCTH
Kommbrotep -
YHUBEpCAIbHOE O0P "SAunnexc YueOHUK.
1.1 . 6 0
YCTPOUCTBO 00pabOTKH NudpopmaTika"
JTAHHBIX
[Tporpammuoe O0P "SAunnexc YueOHUK.
1.2 6 0
oOecrieueHue NndpopmaTuka"
30P "4 Y4eOHUK.
1.3 KommrsrotepHsie cetu 5 0 HACKe " HCOHHIK
NndpopmaTika
14 WNudopmanronHas . 5 D0P "SAunexc YueOHUK.
' 0€30IaCHOCTD Nudpopmaruka"
Hroro o pasaeiny 24
Paspnen 2. Teopernyeckue 0CHOBBI MH(OPMATHKH
I1
PEACTABIICHHE D0P "unexc YueOHUK.
2.1 uHpOpMAIIUU B 19 2 ,
NudpopmaTuka"
KOMIIBIOTEpE
OCHOBBI anreOphI D0P "Aunexc YueOHUK.
2.2 14 1 "
JIOTUKH HNndopmatika
2.3 KomrmsrotepHas 7 1 O0P "SHnexc Y4yeOHUK.




apupmeruka

NudpopmaTuka"

Uroro no pazneny

40

Pasnen 3. Anropurmsl 1 IpOrpaMMHpOBaHue

31 BBenenue B 16 O0P "SAunexc YuyeOHUK.
' IIPOrpaMMUPOBAHUE NudpopmaTuka"
39 BcrmomorarenbHbie 3 D0P "dunexc YueOHUK.
' aJITOPUTMBI Nudopmaruka"
90P "4 VY4eOHUK.
3.3 YucneHHble METOIbl 4 peke " HCDHIE
Nndpopmatuka
An
FOPHTMDI D0P "dunexc YueOHUK.
3.4 00paboTKH 6 "
HNndpopmatuka
CHUMBOJIbHBIX JaHHBIX
AJTOPUTMBI O0P "Aunexc YueOHUK.
3.5 12 "
00pabOTKU MacCUBOB Wndpopmatuka
Hroro mo pazneny 46

Pa3znen 4. UndopmanuoHHble TEXHOJIOTUHI

O0paboTKa TEKCTOBBIX

D0P "dunexc YueOHUK.

4.1
JOKYMEHTOB 8 HNudopmaTnka"
O0P "4 VueOHHK.
4.2 AHanu3 JaHHBIX 8 I/IH(I)OpMHaHTZIi; : 4eOHMK
Hroro mo pazueny 16
PesepBHOe Bpems 10




OBUIEE KOJIMYECTBO
YACOB I10 I[TPOT'PAMME

136

45




11 KIIACC

HauMeHOBaHMe KoanuecTBo yacoB
Ne DJIeKTpOHHbIe (M (ppoBbIE)
pa3/iejioB U TeM Konrpoabubie IIpakTu4eckne
n/n Bcero o0pa3oBaTreJibHbIE PecypChl
NMporpamMmbl padoThI padoTbI
Paspnen 1. TeopeTuyeckue 0CHOBbI HH(POPMATHKH
Nnudopmarus u
Gopman O0P "SAunexc YuyeOHUK.
1.1 nH(GOPMAIIMOHHBIE 10 2 "
HNuadopmaruka
MIPOLIECCHI
O0P "SAunexc YuyeOHUK.
1.2 MopenupoBanue 8 4 A "
HNuadopmaruka
Hroro no pazgeny 18
Paznen 2. AiropurMbl 4 IPOrpaMMHpPOBaHuE
51 DNEeMEHTHI TEOpUHU 6 1 D0P "Sunexc YuyeOHUK.
' AIITOPUTMOB Hudopmaruka"
59 AJNTOPUTMBI U 28 14 D0P "Annexc YueOHUK.
' CTPYKTYPbI TaHHBIX Nudopmatuka"
OcHOBBI 00BEKTHO-
O0P "SAunexc YuyeOHUK.
2.3 OPUEHTUPOBAHHOTO 16 8 "
WNudopmaTuka
MIPOTPaMMHPOBAHUS
Hroro mo pazueny 50
Pa3znea 3. UndopmanuoHHble TEXHOJOTUHT
31 KomnerorepHo- g 1 O0P "SAunnexc YueOHUK.
' MaTeMaTu4eCcKoe NudpopmaTuka"




MOJCINPOBAHUC

D0P "Adunekc YuyeOHUK.

3.2 ba3el maHHbBIX 10 10
Nudopmatuka"
3.3 Be6-caiiThl 14 14 O0P "SAnnekc 37‘-166HI/IK.
HNudopmaruka
KomnbrorepHas D0P "SAnnexc YueOHUK.
3.4 8 8 :
rpaduka HNuadopmaruka
P"9 '
35 3D-MozenupoBanue 8 3 D0P "SAnnexc ?"{66HI/IK
HNndopmatuka
Hroro no pasgeny 48
PesepBHoe Bpems 20 0
OBILEE KOJIMYECTBO
136 70

YACOB IIO ITPOI'PAMME




INOYPOYHOE INTAHUPOBAHUE

10 KIIACC
KosuunvecTBo yacon JIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonTtpoJsbHbie IIpakTHuyeckue
n/n Bcero U3ydyeHust o0pa3oBaTe/ibHbIEC
padoThI padoThI
pecypchbl
Pasgen 1. UudppoBasa rpamoTHOCTb
1.1. KomnbloTep — yHMBEpCaNbHOE YCTPOIICTBO 06paboTKMN AaHHbIX
TpeOGoBaHMs TEXHUKH
0€30MacCHOCTH U TUTUEHBI
1 npu padore ¢ L 0 0 O0P "Aunnexc YueOHHK.
KOMIBIOTEPAMHU U APYTUMHU Nudopmaruka"
KOMIIOHEHTaMHU U(POBOTO
OKPY>KCHHSI
ITpuHIMIEL paOOTEL
p p O0P "SAunexc YuyeOHUK.
2 KOMIIBIOTEPOB U 1 0 0 |
HNudopmaTka
KOMIBIOTEPHBIX CUCTEM
OOMeH TaHHBIMU C
3 MTOMOIIBIO IIHH. L 0 0 D0P "Sunexkc YueOHUK.
KonTtpomiepsl BHEITHUX Nudopmaruka"
YCTPOMCTB
ABTOMAaTHYECKOE
O0P "Sunexc YueOHUK.
4 BBITIOJTHCHHE IPOrpaMMbl 1 0 0 "
HNudopmaTika
MIPOLIECCOPOM
5 OrnepaTrBHas1, TOCTOSTHHAS 1 0 0 O0P "SAunexc YuyeOHUK.




U JOJITOBPEMEHHAS TAMSATb.
Kontpomiepsl BHEITHUX
ycTpoucts. [Ipsamoin
JOCTYI K aMsITH

Nudopmatuka"

CoBpemMeHHbIE
KOMIIbIOTCPHBIC
TEXHOJIOTUHI

DO0P "SAnnexc YueOHUK.
HNudopmatuka"

1.2. MporpammHoe obecneueHue

[IporpammuOe
obecrneueHue Y
D0P "Adunexc YueOHUK.
7 KOMIIbIOTEPOB, "
NudopmaTika
KOMITBIOTEPHBIX CUCTEM U
MOOUJIBHBIX YCTPOMCTB
CuctemMHoe porpaMMHOE "
D0P "Sunexc YueOHUK.
8 o0ecreyeHue. "
NudopmaTika
OrnepalliOHHBIE CUCTEMBI
Yrunutel. [paiiBepsl Y
. D0P "Sunekc YueOHUK.
9 ycrpoiicts. [TapamnensHoe .
HNudopmaTika
MPOrpaMMHUPOBAHUE
WNucranmsinus u
10 JIEUHCTAIISIUSA D0P "Sunexkc YueOHUK.
MIPOrpaMMHOI0 HNudopmaTuka"
obecreyeHus
@DalI0BbIC CUCTEMBI. "
O0P "Aunnexc YueOHHK.
11 [IpyuHLMIIBI pa3MeleHus u

MMEHOBaHUs (ailyioB B

Nudopmaruka"




JOJTOBPEMEHHOM MaMSTH.
11Ta610HBI IS ONIMCAHUS
rpymni ¢aiioB

12

3aKOHO/IaTEIBCTBO
Poccuiickoit denepannu B
o0acTy MpOrpaMMHOIO
o0ecreyeHus: U JaHHBIX

D0P "Snaexkc YueOHUK.
Nudopmarnka"

1.3. KomnbloTepHble ceTu

HpI/IHHI/IHLI NIOCTPOCHHUA U
arrnapaTHbIC KOMIIOHCHTEL

D0P "dunexc YueOHUK.

13
KOMIIBIOTEPHBIX CETEH. Nudopmatuka"
CereBble IPOTOKOJIBI
D0P "Sunekc YueOHUK.
14 Cetp NHTEpHET 8
Nudopmaruka"
Paznenenune IP-cetu Ha "
D0P "dunexc YueOHUK.
15 MHOJCETH C IIOMOIIBLIO Vg |
. HpopMaTHKa
MacoOK I0/IceTei p
Pasnenenue IP-cetu Ha
O0P "SAunexc YuyeOHUK.
16 MOJICETH € TIOMOLIBIO " |
. HpopMaTHKa
MacoK Mojicereit $op
Bunel nestenbHOCTH B ceTH
Wntepuet. CepBuch
17 WuTepHera. O0P "Annexc YueOHHK.
INocynapcTBeHHBIC Nudopmarnka"

3JIEKTPOHHBIE CEPBUCHI U
yCIyTu




1.4. UudbopmaumoHHas 6e3onacHOCTb

18 NudopmanmonHas O0P "Annexc YueOHHK.
0€30MacHOCTh Nudopmarnka"
Bpenonocuslie

19 IIPOrpaMMHOE DO0P "SAnpexc YueOHUK.
o0ecrieyeHrne 1 METO IbI NudopmaTuka"
00pBOBI C HUM
IT 0

pakTuueckas paboTa 1o SOP "Srexe YaeGHuK,
20 TeMe "AHTUBUPYCHBIE .
| WNudopmaTuka
MIPOTPaMMBI
Opranuzanus JAYHOTO

21 apxuBa MHGOPMAITUH. D0P "Aunexc YueOHUK.
PesepBHOE KOMMpOBAHKE. Nudopmaruka"
[TaponbHas 3amura apxusa

30P "4 VY4eOHHUK.
22 udpoBanue qaHHBIX FACKC | HCDHIER
Nudopmarnka
93 Anroput™m mudpoBaHUS O0P "Augexc YueOHUK.
RSA. Creranorpadus Nudopmarnka"
IT 0
pakTudeckas padboTa 1o 0P "STrtexc VoG,
24 teme "Iudposanue

TaHHBIX"

Nudopmaruka"

Paspen 2. TeopeTuyecKue oCHOBbl UHPOPMATUKH

2.1. NpeactaBneHne HGOpMaLUM B KOMNbloTepe

25

Nudopmarnus, naHabie 1
3HaHus. MHpopMamonHbie
MPOIIECCHI B IPUPOJIE,

O0P "Annexc YueOHHK.
Nudopmaruka"




TEXHUKE U OOIIECTBE

26

HenpeprsiBHBIE 1
JMCKPETHBIC BEJIMYMHBI U
curHaisl. HeobxomumocTsb
JIMCKPETU3AIHN
WHpOpMAIHH,
MPeHA3HAYCHHOM TSI
XpaHCHUs, TIEpeIauu 1
00paboTKH B IU(PPOBHIX
CUCTeMax

DO0P "SAnnexc YueOHUK.
NudopmaTuka"

27

JIBOMYHOE KOAUPOBAHHUE.
PaBHOMEpHBIE 1
HEpPaBHOMEPHBIE KOJIBI.
JlekonupoBanue
COOOIIEHMH, 3aIIMCaHHBIX C
MIOMOIIbIO HEPABHOMEPHBIX
KOJIOB

O0P "SAunexc YuyeOHUK.
Nudopmarnka"

28

Ycnosue @aHo.
[TocTpoenue oHO3HAYHO
JICKOUPYEMBIX KOJIOB C
rmomoIisto nepesa. I'pad
An. A. MapkoBa

O0P "Aunnexc YueOHHK.
HNudopmaruka"

29

Enunauier usmepenus
KOJIMYeCcTBa HHPOPMALIUH.
AndaBUTHBIN TTOIXO]T K
OLIEHKE KOJINYeCTBa
uHpOpMAaIN

O0P "SAunexc YuyeOHUK.
Nudopmarnka"




30

CHucTeMbI CUMCIICHHS

D0P "Adunexkc YueOHUK.
Nudopmarnka"

31

[TepeBon umncen u3 ogHOM
CUCTEMBI CUUCIICHHS B

APYTy¥O

O0P "SAunexc YuyeOHUK.
Nudopmarnka"

32

JIBouuHasi, BOCbMEpUYHas
" meCTHaAUaTCpruIHasa
CUCTEMBI CUHCIICHUS], CBSI3b
MEXIy HUMU

O0P "Annexc YueOHHK.
Nudopmaruka"

33

JIBouuHasi, BOCbMEpUYHas
" HeCTHaAUaTCprUIHasa
CUCTEMBI CUUCIICHUS, CBSI3b
MCKIY HUMH

O0P "Annexc YueOHHK.
HNudopmaruka"

34

Z[BOI/I‘IHaH, BOCbMEpHUYIHAA
" HIeCTHaAUaTCprUIHasa
CHUCTCMbI CUMCJICHUA, CBA3b
MCKIY HUMHA

O0P "Aunnexc YueOHHK.
Nudopmatuka"

35

Apudpmernueckue
OTIepaLIMH B TIO3UIIOHHBIX
cucTeMax CUMCIICHUs

O0P "SAunexc YuyeOHUK.
HNudopmaTuka"

36

Tpoununas
ypaBHOBEIIECHHAs! CUCTEMa
CUHCJICHUS

O0P "Aunnexc YueOHHK.
Nudopmaruka"

37

JIBOoM4YHO-JieCcSITUUHAS
CHUCTEMAa CUUCIICHUS

D0P "Sunexkc YueOHUK.
Nudopmaruka"

38

KoaupoBanue TekcToB

D0P "SAunexc YuyeOHUK.




Nudopmatuka"

39

PactpoBoe komupoBaHue
M300paXKeHHIA

O0P "SAunexc YuyeOHUK.
Nudopmaruka"

40

[IpakTHueckas paboTta 1o
teMme "JluckpeTuzanus
rpadgudeckon
uHpopmarmu"

D0P "SAunexc YueOHUK.
Nudopmaruka”

41

LIBeToBEIE MOICTH.
BekTopHoe koaupoBaHue.
dopmatsl (Daitos.
Tpéxmepnas rpaduka.
O®pakTansHas rpaduka

D0P "Sunexkc YueOHUK.
Nudopmarnka"

42

KonupoBanue 3Byka.
Ouenka
MHPOPMAIIMOHHOTO 00bEMa
3BYKOBBIX JaHHBIX IIPH
3aJJaHHBIX 9aCTOTE
TMCKPETU3aIN 1
Pa3psAIHOCTH KOJUPOBAHUS

O0P "Annexc YueOHHK.
Nudopmarnka"

43

[IpakTnueckas paboTta o
teMe "Jluckperuzanus
3BYKOBOM nH(popmaruu"

DO0P "Sunexc YueOHUK.
Nudopmatuka"

2.2. OcHOBbI anre6pbl 1O0rMKU

44

OcHOBBI anredps! JOTHKH

O0P "Aunexc YuyeOHUK.
HNudopmaTuka"

45

Jlornueckue onepanuu.

D0P "dunekc YuyecOHUK.




Tabnupl UCTUHHOCTH

Nudopmatuka"

46

Jlornuyeckue BbIpaKEHUSI.
Jlormdueckue TOXKIECTRA.
JlokazaTenbCcTBO
JIOTMYECKHUX TOKICSCTB C
MOMOIILIO TaOJIHII
HCTHHHOCTH

DO0P "SAunexc YueOHUK.
Nudopmatuka"

47

[IpakTrueckas padboTa mo
teme «IlocTpoenue u
aHaJnu3 Ta0auI]
HCTUHHOCTHU B TaOJIMYHOM
MIPOIIECCOpE»

D0P "Adunexkc YueOHUK.
NudopmaTnka"

48

Jlornueckue onepanuu u
orepainuu HaJ
MHO>KECTBAMHU

D0P "Sunexkc YueOHUK.
Nudopmarnka"

49

Jlornueckue onepauuu u
onepauuy Haj
MHO>XXeCTBaMU

DO0P "Sunexc YueOHUK.
Nudopmatuka"

50

3aKoHBI anredphl JTOTUKH.
DOKBUBAJICHTHbBIE
npeoOpa3oBaHus
JIOTUYECKUX BBIPAKEHUI

D0P "Sagexc YueOHUK.
Nudopmarnka"

o1

Jlornueckue ypaBHEHUs U
CUCTEMBI YPAaBHEHUI

O0P "Annexc YueOHHK.
HNudopmaruka"

52

Jloruueckue QpyHKIUU.
3aBHUCHUMOCTH KOJIMYECTBA

O0P "SAunexc YuyeOHUK.
Nudopmatuka"




BO3MO’KHBIX JIOTHYECKUX
(GYHKIHIA OT KOJIMYECTBA
aprymeHnToB. [lonHbie
CHCTEMBI JJOTMYECKUX
byHKIHI

Kanonunueckue ¢popmsl
JIOTUYECKUX BBIPAKEHUM.

CosepiieHHbIE
53 NU3LIOHKTUBHEBIE U O0P "SAunexc YuyeOHUK.
KOHBIOHKTHBHBIE Nudopmarnka"
HOpMaJbHbIE (OPMBI,
QITOPUTMBI UX TIOCTPOEHUS
O TaOJHIle UICTUHHOCTHU
54 Jlornueckue 3JIEMEHTHI B D0P "SAunexkc YueOHUK.
COCTaBe KOMIIbIOTEPA Nudopmarnka"
Tpurrep. Cymmarop.
P p- =M . P DO0P "Sunexc YueOHUK.
55 MHoropa3spsaHbIi "
cymMaTop Nudopmaruka
[TocTpoenue cxem Ha
JIOTUYECKUX IIEMEHTAX.
DO0P "Sunexc Y4yeOHUK.
56 3anuch JOrH4ecKoro Vg "
. H(popmMaTHKa
BBIPKEHUS 10 JIOTUYECKOM P
cxeme
KonTtponbHas pabota "
DO0P "Sunekc YueOHUK.
57 «OCHOBBI aNTeOpsl

JIOTUKH»

Nudopmaruka"




2.3. KomnblotepHasa apudpmeTuKka

[IpencraBnenue nenbix
YHUCCJI B ITIaMiIATHU

KOMITBIOTEpA.
58 OrpaHn4eHHOCTh DO0P "Sunexc YueOHHUK.
JMarna3oHa 4ucel mpu Nudopmarnka"

OTPaHHYEHUH KOJIMYECTBA
pa3psnoB. [lepenonuenne
pa3psAHOMN CETKHU
be33HnakoBbIe ¥ 3HAKOBBIC
aHHBIE. 3HAKOBBINA OUT.
59 il . D0P "Sunexkc YueOHUK.
BOUYHBII
. Nudopmaruka"
JIOTIOJTHUTEITHLHBINA KOJT
OTpHULIATENIbHBIX YHCET
[TobutoBble nOorMyecKue
50 onepanuu. Jlornueckui, O0P "SAunexc YueOHUK.
apupMeTHIecKuil u HNudopmatuka"
LUUKINYECKUIN CABUTH
[[IndpoBanue ¢ mMOMOUIBIO
bp . D0P "Sunexc YueOHUK.
61 oOUTOBOM oneparyu .
Nudopmarnka
«uckinouaromee I
[IpencraBnenue u
62 XpaHEHHUE B TaMSATH D0P "SAunexc YuyeOHUK.
KOMIIbIOTEpa Nudopmarnka"
BEIIICCTBEHHBIX YHCEI
63 Belnonnenue onepanui ¢ D0P "SAunexc YueOHUK.

BCIICCTBCHHBIMHU YHCJIAMH,

Nudopmarnka"




HAKOILJICHHE OIIHOOK npu
BBIYHCIICHUAX

64

[IpakTrueckas padoTta 1o
teme «3yuenne
MOPAa3psAHOTO MAITUHHOTO
IpeACTAaBJICHUA LECJIbIX U
BEIIECTBEHHBIX YHCEID)

DO0P "Sunexc YueOHUK.
Nudopmatuka"

Pasgen 3. Anrroputmbl M nporpammupoBaHue

3.1. BBeaeHue B nporpammupoBaHue

D0P "dunexc YueOHUK.

65 AHau3 anropuTMOB
Nudopmaruka"
Oransl penieHus 3a1a4 Ha MO yuureneit
KOMTIbIOTEPE. busuKo-

66 WNucTpyMeHTanbHbIC MaTeMaTU4eCKOro
CpEACTBA: TPAHCISATOP, muki1adOP "dunexc
OTJIagUHK, V4eOHUK.
pOGUINPOBIIMK Nudopmaruka"

Cpena
IPOrpaMMHUPOBaHMSI.
Kowmmrss OO0P "Annexc Y4eOHUK.

67 MHTEPIIPETALMS IPOTPaAMM.

Nudopmaruka"
BuptyasibHble MaIlIKHBI.
WNurterpupoBanHas cpena
pa3paboTku
68 MeTtoapl oTHagKu DO0P "Sunexc YueOHUK.

porpamm

Nudopmatuka"




Tunesl INEPCMCHHBIX B

O0P "SAunexc YuyeOHUK.

69 "
SI3BIKE TIPOrPAMMHPOBAHUS Nudopmarnka
DO0P "Sunexc YueOHUK.
70 O06paboTKa LebIX YUces |
HNudopmaTuka
O0paboTKa BEECTBEHHBIX DO0P "Sunexc YueOHUK.
71 p
quCen Nudopmarnka"
Ciy4yaiiHbeie 1 D0P "SAunexc YuyeOHUK.
72 Y
IICEBJIOCITyYalHbIE YHCIIA Nudopmaruka"
73 BetBnenus. CinoxHble D0P "dunexc YueOHUK.
YCIIOBUS NudopmaTuka"
D0P "Adunexc YueOHUK.
74 [{ukus! ¢ ycnoBuem .
NudopmaTika
HUKIJIBI 110 IEPEMEHHOM.
= P D0P "dunexc YueOHUK.
75 BzanmozamensemMocThb Und "
HbopmaTHKa
Pa3IMYHBIX BHJIOB ITUKJIOB p
O0paboTKa HATYpaJILHBIX
P P O0P "SAunexc YyeOHUK.
76 YHCEJI C UCIIOJIb30BAHUEM .
HNudopmaTika
IIUKJIOB
Haxoxnenue Bcex
MIPOCTHIX YHCEI B
77 3aJJaHHOM JHara3oHe DO0P "Sunexc YueOHUK.
[IpakTuyeckas pabora mo Nudopmaruka"
TeMe «Pemenue 3agaq
METOJIOM Tiepedopar»
DO0P "Sunexc YueOHUK.
78 WNHBapuaHT 1uKiIa

Nudopmatuka"




79 JloxymeHTupoBanue D0P "Sunekc YueOHUK.
MporpaMm Nudopmarnka"

80 OO0paboTka TaHHBIX, D0P "Sunexkc YueOHUK.
XpaHsmuxcs B (aiiax Nudopmatuka"

3.2. BcnomoratesibHble aAropuTmMbl

Pa3Ouenue 3amaun Ha

O0P "SAunexc YueOHUK.

81
nojA3aaauu Nudopmaruka"
Hcnons3oBanue
CTaHIapTHOW OMOIHOTEKH

g2 SI3bIKA MTPOrPaMMHUPOBAHUSI. D0P "Aungexc YueOHUK.
[MoakroueHne OMOIMOTEK Nudopmarnka"
MOANPOrPaMM CTOPOHHUX
MPOU3BOAUTENECH

83 [Toanmporpammsbl O0P "SAunexc YuyeOHUK.
(mpouemypbl ¥ QyHKIIH) Nudopmaruka"

84 IToamporpammsel D0P "SAunexc YueOHUK.
(mporteypsl U QYHKIIHH) Nudopmarnka"
[IpakTryeckas pabora o MO yuureneit

85 teme "Pazpaborka busmuKo-
noanporpamm” MaTeMaTU4eCKOro IHKJIa
Pexypcus. PexypcuBHbie
00BeKTHI ((hpakTabl).

36 PexypcuBHbIE TpOIIe Ty pHBI O0P "Sunexkc YaeOHUK.

U GYHKIUU.
Hcnonp3oBanue cTeka it
OpraHu3aluu

HNudopmatuka"




PEKYPCHUBHBIX BBI3OBOB

87

[IpakTHueckas padoTta o
teMe "PexypcuBHbIE
MOAIIPOrpaMmsl”

O0P "Annexc YueOHHK.
Nudopmaruka"

88

Moy nbHbBIN PUHLIKAI
MOCTPOEHUSI TPOTPaMM

D0P "SAunexc YueOHUK.
Nudopmarnka"

3.34u

C/IeHHble meToAbl

89

YucieHHble METOAEI

D0P "Sunexc YueOHUK.
Nudopmaruka"

90

[IpakTuyeckas pabora mo
TeMe «HucieHHoe
pelIeHue ypaBHEHUIN

D0P "SAunexc YueOHUK.
Nudopmatuka"

91

Hcnonbp3oBanue
JMCKpETU3aLUU B
BBIYHCIIMTEILHBIX 3a/1aUax

DO0P "Sunexc YueOHUK.
Nudopmatuka"

92

[IpaxTHueckas paboTta mo
teme «[Ipubmmkénnoe
BBIYHMCIICHUE [UTUH KPUBBIX
U riomazen purypy»

D0P "Adunexc YueOHUK.
HNudopmaTnka"

93

[IpakTuyeckas pabora 1o
teMe «llonck makcumyma
(MHHUMYMa) QYHKIIANY

O0P "Annexc YueOHHK.
Nudopmarnka"

3.4. Anroputmbl 06paboTKM CUMBOJIbHBIX AaHHbIX

94

O06paboTka CUMBOJIBHBIX
JAHHBIX. AJITOPUTMBI
00pabOTKM CUMBOJILHBIX

O0P "Aunnexc YueOHHK.
HNudopmaTuka"




CTPOK: IOACYET
KOJIMYECTBA NOABICHUN
CHUMBOJIa B CTPOKE

95

Anroput™Msl 00paboTKu
CHUMBOJIbHBIX CTPOK:
pa3zbueHue CTpoOKU Ha
CJIOBa 110 MPOOEILHBIM
CHUMBOJIaM

DO0P "SAnnexc YueOHUK.
NudopmaTuka"

96

Anroput™msl 00paboTKu

CUMBOJIbHBIX CTPOK: ITOUCK
MOACTPOKHU BHYTPU JAHHOMU
CTPOKH; 3aME€HA HaWJICHHOU

MOJICTPOKH Ha JIPYTYIO
CTPOKY

O0P "Sunexc YueOHUK.
Nudopmaruka"

97

[IpakTrueckas paboTta o

teme "OO6paboTka CTPOK ¢
WCTIOJIh30BaHNEM (YHKIIUH
CTaHIaPTHOW OMOIHOTEKH

A3bIKA
IIpOrpaMMHUpOBaHUs"

O0P "SAunexc YuyeOHUK.
Nudopmaruka"

98

I'enepanus cinoB B
3aJJaHHOM aJi(haBUTE

O0P "Annexc YueOHUK.
HNudopmaruka"

99

MaccuBsl 1
MOCJIEA0BATEILHOCTH
yucel. [IpakTnueckas
pabota 1o Teme
"3anonHeHne MaccuBa'

O0P "Sunexc YueOHUK.
Nudopmarnka"




100

O0001éHHbIE
XapaKTEPUCTUKHU MacCUBa

D0P "Adunexkc YueOHUK.
Nudopmarnka"

101

JIMHEHHBIN TTONCK
3aJIaHHOTI'O 3HAYCHMS B
Maccuse. [IpakTrueckas
pabora 1o teme
"JInHEeHBIN TTOMCK
3aJIaHHOTO 3HAUCHHS B
maccuse"

DO0P "SAnnexc YueOHUK.
HNudopmatuka"

102

[IpakTryeckas pabora mo
teme "[louck
MUHUMAaJIbHOTO
(MakCUMaJbHOTO)
3JIEMEHTa B YUCIIOBOM
Maccuse"

O0P "SAunexc YuyeOHUK.
Nudopmarnka"

103

CopTupoBKa OJTHOMEPHOTO
MaccuBa. [IpocTeie MeTobI
COpPTUPOBKH.
[IpakTudeckas pabora 1mo
teme "IIpocTbie MeToabI
COPTUPOBKHU MaccuBa"

D0P "Sunexc YueOHUK.
Nudopmarnka"

104

CopTupoBKa CIAUSHUEM.
bricTpas copTtupoBka
MaccuBa (aJIrOpUT™M
QuickSort). ITpakTrueckast
pabota o teme "beicTpas
COPTUpPOBKA MaccuBa'

D0P "SAunexc YueOHUK.
Nudopmaruka"




JIBOWYHBII ITOMCK B
OTCOPTUPOBAHHOM

O0P "SAunekc YuyeOHUK.

105 Maccuse. [IpakTnueckas
Nudopmarnka"

pabota o teme
" JIBOWYHBIH ITOKUCK"

106 JIByMepHBIE MacCUBBI O0P "Aunnexc YueOHHK.
(MaTpuIIbI) NudopmaTuka"

107 Anroput™msl 06paboTKH DO0P "SAnnexc YueOHUK.
MaTpHIL Nudopmatuka"

108 Pemenue 3amau ananmsa D0P "dunexc YueOHUK.
JAHHBIX Nudopmarnka"

Pasgen 4. UHpopmMaLuMOHHbIEe TEXHONOTUMN

3.5. 06paboTKa TEKCTOBbIX OKYMEHTOB

CpencTBa TEKCTOBOTO

D0P "SAunexc YuyeOHUK.

109
npoueccopa NudopmaTuka"

110 KommnrerorepHas BépcTka D0P "SAnnexc YueOHUK.
TEKCTa Nudopmatuka"
[IpakTnueckas pabota mo

"Be
et O0P "Annexc YueOHUK.
111 JIOKYMEHTOB C "
NudopmaTika
MaTeMaTU4eCKUMU
dbopmymamu"

112 WNucTpyMeHTsI O0P "Aunnexc YueOHHK.
pEeLEeH3UpOBaHNUs Nudopmatuka"

113 [IpakTHueckas paboTta 1o D0P "SAnpexc YueOHUK.
TeMme "MHOrocTpaHu4HbIE Nudopmarnka"




JOKYMEHTHI"

O6nayHble CEpPBUCHL.
Konnextunas pabora ¢

114 JIOKYMEHTaMH. D0P "Adunexkc YueOHUK.
[IpakTuyeckas pabora 1o Nudopmaruka"
TeMe "KosekTuBHas
pabota ¢ JoKymMeHTamu"
115 Ananns naHabeix. bopmme D0P "dunexc YueOHUK.
JAHHBIC Nudopmatuka"
O0P "SAunexc YuyeOHUK.
116 MaiuuHHoe 00y4yeHue |
HNudopmaTika

4.2. AHanu3 gaHHbIX

117

AHanus3 NJa”HHBIX C
TTOMOIIIBIO AIIEKTPOHHBIX
Ta0InI]

D0P "Sunexc YueOHUK.
Nudopmarnka"

118

[TpakTuyeckas pabora 1o
TeMe "AHaau3 JaHHBIX C
TTOMOIIBIO AIEKTPOHHBIX
a0

O0P "SAunexc YuyeOHUK.
Nudopmarnka"

119

[Toctpoenue rpapukoB
dbynkmii. [IpakTudeckas
pabota o teme
"HarnsanHoe
IpeICTaBICHNE
pe3yIbTaToB
CTaTHUCTUYECKOU

O0P "SAunexc YueOHUK.
HNudopmaruka"




00pabOTKU JaHHBIX B BHJIE
JUarpamMM CpeJicCTBaMHU
peaaKTopa 3JEeKTPOHHBIX
Tabnur"

JIunuu Tpenaa.
[IpakTuyeckas pabora mo

DO0P "Sunexc YueOHUK.

120
teme "Tlonbop nuuum ! 0 ! HNudopmatuka"
TpeHa, MPOrHO3UpOBaHHE"
[Toxbop mapamerpa.
[IpakTuyeckas pabora 1o
p | p D0P "Sunexc YueOHUK.
121 TeMe "HucneHHoe pelieHue 1 0 1 "
. Nudopmaruka
YpaBHEHHH C TTOMOIIIBIO
noabopa mapameTpa”
OnTumu3anus Kak moucK
HAWTYYIIEro PEIICHUS B
3aJJaHHBIX YCIIOBHUSX.
a y D0P "SAunexc YueOHUK.
122 [IpakTuyeckas pabora 1o 1 0 1 "
| Nudopmarnka
TeMe "Perenue 3amaqy
ONITUMU3AIHHU C TIOMOIIHIO
AJIEKTPOHHBIX TaOIUI"
123 PeszepBHoe Bpems 1 0 0
124 PeszepBHOE Bpems 1 0 0
125 PeszepBHOE Bpems 1 0 0
126 PeszepBHOe Bpems 1 0 0
127 PeszepBHOE Bpems 1 0 0
128 PeszepBHOE Bpems 1 0 0




129 PeszepBHOE Bpems 1 0 0
130 PesepBHOE Bpems 1 0 0
131 PesepBHOE Bpemst 1 0 0
132 PesepBHOE Bpems 1 0 0
133 PesepBHOE Bpems 1 0 0
134 PeszepBHOE Bpems 1 0 0
135 PeszepBHOE Bpems 1 0 0
136 PesepBHOE Bpems 1 0 0

OBUIEE KOJIMYECTBO 136 5 48

YACOB I10 ITPOI'PAMME




11 KIIACC

KoJumnuyecTBo yacos DJIEeKTPOHHBIE
Ne Mara uudposBbie
Tema ypoka KonTpoJsbHbIe IIpakTH4eckue
n/m Bcero U3yYeHUs o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
D0P "Sunexc Y4yeOHUK.
1 KonuuectBo nndopmaruu 1 0 0
Nudopmaruka"
DO0P "Sunexc Y4yeOHUK.
2 AJNTOPUTMBI CKAaTHS JAHHBIX 1 0 0 "
WNudopmaTrka
DO0P "Sunexc YueOHUK.
3 Anroput™m Xaddpmana
P bd 1 0 0 Nudopmaruka"
[IpakTuyeckas pabora 1mo
4 teme "CikaTtue TaHHBIX C 1 1 D0P "Sunexc Y4yeOHUK.
IIOMOILBIO aJIrOpPUTMa 0 HNudopmatuka"
Xapdmana"
D0P "Sunexc Y4yeOHUK.
5 Anroput™m LZW 1 0 0 a Y
HNudopmatrka
AJNTOPUTMBI CKATUS JTAaHHBIX
¢ morepsamu. [Ipaktudeckas
P P " O0P "Snnexc YueOHUK.
6 pabora nmo Teme "Cixatue 1 0 1 .
Nuadopmatuka
JAHHBIX C MOTEPIMHU
(anroputmser JPEG, MP3)"
D0P "Aunexc YueOHUK.
7 CkopocTs nepeaaduu JaHHbIX 1 0 0 "
Nudopmaruka
8 [TomexoycTOHYMBBIE KOIBI 1 0 0 D0P "Sunexc YueOHUK.




HNudopmatuka"

[IpakTHueckas padoTta o
teMme "[lomexoycroiiunBbie

D0P "dunekc YueOHUK.

Y Nudopmatuka"
KOJIbI
Cucrembl. KoMoHeHTBI
CUCTEMBI U UX
B3aUMOJICHCTBHE.
A N O0P "dnunexc YueOHUK.
10 CucteMmublil 3 (DexT. Vind "
HpopMaTHKa
VYipasneHue Kak P
WHPOPMAIMOHHBIH TpoLecc.
OO6patHas cBsI3b
D0P "SAnnexc YueOHUK.
11 Moaenu u MOIeIUPOBAHUE
NudopmaTnka”
D0P "Sunexc YuyeOHUK.
12 I'padmr g "
HNudopmaTrka
13 Pemenue 3a1a4 ¢ moMoIpko D0P "SAunexc YueOHUK.
rpa¢oB Nudopmaruka"
D0P "Aunexc YueOHUK.
14 HepeBbs "
Nudopmaruka
D0P "Aunexc YueOHUK.
15 OCHOBBI TEOpUH UTP "
Wndopmatrka
[IpakTnueckas pabota mo
16 Teme "[lonck BBIMTPBIIIHOMN D0P "Aunexc YueOHUK.
CTpaTeruy B UIpe C MOJTHOU HNudopmatuka"
uHpopmarnmein"
17 CpenctBa HCKYCCTBEHHOTO D0P "SAunnexc YueOHUK.




HMHTCIIJICKTA

HNudopmatuka"

[IpakTHueckas padboTa mo
teme "Cpencraa

D0P "dunekc YueOHUK.

18
HCKYCCTBEHHOT'O HNudopmatuka"
MHTEJUIeKTa"
dopmanuzanys NOHITUS
anropurma. MaivHa

19 TrropuHra xKak O0P "dunexc YueOHUK.
YHUBEpCaabHas MOJENb Nudopmatuka"
BeIYMCIeHUH. Te3uc
Yépua—Tbropunra
[IpakTuyeckas pabora o

20 teme "CocTaBiieHUE POCTOI O0P "Sunexc YueOHUK.
MIPOTrpaMMBbI TSI MAILIMHBI Nudopmaruka"
Trropunra"

21 Mammuna ITocta

99 Hopmanbhabie anropudmsl O0P "Aunexc YueOHUK.
MapxkoBa Nudopmaruka"
AJITOPUTMUYECKHU
Hepa3penmmble 3aauH.

93 3azaua ocTaHoOBA. D0P "Aunexc YueOHUK.
HeBo3moxHOCTD Nudopmaruka"
aBTOMATHYECKON OTJIAJKU
porpaMmm

. D0P "Aunekc YueOHUK.

24 CI10KHOCTb BBIYUCIICHUN

NudopmaTuka"




ITounck IMMPOCTBIX YHUCCII B
3aJaHHOM auaIria3oHe C

D0P "Aunexc YueOHUK.

25
IIOMOIIBIO AITOPUTMA HNudopmatuka"
«periero IparocheHar
[IpakTuyeckas pabora mo

" D0P "SAunnexc YueOHUK.

26 teme "[lorck mpocThIX Yucen "

" Hndopmatrka
B 3aJIaHHOM JIMana3oHe
MHuoropa3psiHbIe Leble
pasp o D0P "Aunexc YueOHUK.
27 YHCcia, 3a4a49d JJIMHHON "
WNudopmatrka
apuGMeTHKH
[IpaxTHueckas paboTta mo
teMe "Peammnzanus
. O0P "dnnexc YueOHUK.
28 BBIUHCIICHUH C "
HNndopmatuka
MHOTOPa3PSTHEIMU
yuciamu"
CrnoBapu (accolliaTUBHBIE
MacCHUBbI, OTOOpaKEHUS ).

29 Xomi-tabmuiel. [loctpoenune D0P "Aunexc YueOHUK.
an(aBUTHO-9aCTOTHOTO Nudopmatuka"
cJoBaps AJIsl 3aJaHHOTO
TEeKCTa
[IpakTuyeckas pabora o
teme "[locTpoenue

P D0P "Sunexc Y4yeOHUK.

30 a(aBUTHO-9aCTOTHOTO

cyoBaps AJIs 3aJaHHOTO
Tekcra"

HNndopmatuka"




AHanmns TekcTa Ha
€CTECTBEHHOM S3BIKE.
Brinenenue

D0P "Aunexc YueOHUK.

31 MOCJIeI0BATEILHOCTEN 110 "
HNndopmatuka
mabony. PerynspHbie
BbIpakeHUs1. YacTOTHBIN
aHamn3
[IpakTuyeckas pabora o
P " P O0P "Snnexc YueOHUK.
32 TeMe "AHalu3 TEKCTa Ha Wi .
HpopMaTHKa
€CTECTBEHHOM $I3bIKE" P
Crexu. Ananus
D0P "Aunexc YueOHUK.
33 MPaBIIIHOCTH CKOOOYHOTO Vg "
H(opMaTHuKa
BBIPaKCHUS P
Boruncienne
34 apru(pMeTHIeCKOoro D0P "SAunexc YueOHUK.
BBIPAKCHUS, 3aIIMCAHHOTO B Nuadopmaruka"
MOCTPUKCHOMN Popme
[IpakTuyeckas pabora 1o
Teme "Bbruncienue
D0P "Sunexc Y4yeOHUK.
35 apupMETHIECKOTO Vg .
H(opmaTHuKa
BBIPKEHUS, 3a[TMCAaHHOTO B P
nocTguKcHOM Gopme"
Ouepenu. Ucnonbs3oBanue
P DO0P "Sunexc YuyeOHUK.
36 ouepes I BpEMEHHOTO Vg .
H(opMaTHUKa
XpaHEHUs JaHHBIX P
37 [IpakTnueckas paboTta o D0P "SAunexc YueOHUK.




teme "Hcnonpr30Banue
ouepenn"

HNudopmatuka"

38

HepeBbs. Peanuzanms
JiepeBa ¢ MOMOUIBIO
CCBUJIOYHBIX CTPYKTYD.
JlBonuHbIC (OMHAPHBIC)
nepesbs. [loctpoenune
JepeBa Jyisl 3aJaHHOTO
apupMeTHIECKOro
BBIPKEHUS

D0P "Aunexc YueOHUK.
HNudopmatuka"

39

[IpakTuyeckas pabora 1o
teme "Mcnonb3oBanue
JIepEBbEB JIJIS1 BEIUMCIICHUS
apuMeTHIeCKIX
BBIpAKCHHI"

O0P "danexc YueOHUK.
Nudopmaruka"

40

PekypcuBHBIC aITOPUTMBI
o0xo/a nepesa.
Hcnonp3oBaHue cTeka u
odepeau s 00xoaa aepeBa

D0P "Snpexc YueOHUK.
Nudopmatuka”

41

PexypcuBHBIE arOpUTMBI
00xo/a nepeBa.
Hcnonp30BaHue cTeka u
ouepeau it 00Xo/a aepeBa

D0P "dunexc YueOHUK.
HNudopmatuka"

42

AnroputMmbl Ha Tpadax.
[TocTpoenne MUHUMAIBLHOTO
OCTOBHOTO JIepeBa
B3BEILLIEHHOTO CBSI3HOTO

D0P "Sunexc YueOHUK.
HNudopmatuka”




HEOPUEHTUPOBAHHOT'O Tpada

43 O6xox rpada B riryOuHy. O0P "SAnnexc YueOHUK.
O6xon rpada B HIMPUHY HNudopmatuka”
KonunuecTBo pa3nuyHbIx

44 IIyTEN MEKIY BEPIIMHAMHU D0P "SAunexc YueOHUK.
OPUEHTHUPOBAHHOTO Nudopmaruka"
aIKJINgeckoro rpada

. D0P "SAunexc YueOHUK.

45 Anroput™m JleHKcTphl. g "

Nudopmatuka
[TpakTuyeckas pabora 1o
TeMe "Brruncienue UTHHEL
D0P "Aunexc YueOHUK.
46 KpaTyaullero myTu Me
P T Ly Nudopmaruka"
BepIIMHaMHU rpada
(amroputm JleiikcTpsr)"

47 Anroputm ®roiina— D0P "Aunexc YueOHUK.
VYopmania Nudopmatuka"
3anauu, peraemble C
MTOMOIIBIO TUHAMHYECKOTO Y0P "Srexe YaeGuux

48 POrPaMMHUPOBAHUS . '

Nudopmaruka
BBIYHCIICHUE PEKYPCUBHBIX
byHKUIMH
[IpakTudeckas pabora 1o
TeMme "Brruncnenue 0P "Slrexc YeeGHmK
49 PEKYPCUBHBIX (DYHKIIHIT C '

MIOMOIIIBIO TUHAMUYECKOT O
IpOrpaMMHUpOBaHus"

HNudopmatuka”




3anauu, periaemsle ¢
MOMOIIBIO JUHAMHUYECKOTO

90P "dunekc YuyeOHUK.

50 MIPOrpaMMHUPOBAHMUSA :
p p" p Nuadopmarnka"
MOACYET KOIMYECTBA
BApUAHTOB
[IpakTuyeckas pabora mo
teme "[loacuér kommyecTBa
D0P "Aunexc YueOHUK.
51 BapHaHTOB C [TOMOILBIO "
WNndopmatrka
JTMHAMHYECKOTO
IIpOrpaMMHUpOBaHUs"
3amaun, penraeMele ¢
MTOMOIIBI0 TUHAMHYECKOT' HACKC YUeOHUK.
59 OMOIIBIO aMH4YEeCKOro D0P "SAunexkc Yued
MPOTPaMMHPOBAHMS: 3aa9H Nuadopmaruka"
ONITUMHU3AIAH
[TonsiTue o mapagurmax
p O0P "dnnexc YueOHUK.
53 nporpamMmmupoBanust. O030p "
HNndopmatuka
SI3BIKOB MPOTPAMMHUPOBAHUS
[TonsiTue 06 06BbEKTHO-
D0P "Aunexc YueOHUK.
54 OpPUEHTUPOBAHHOM "
HNndopmatuka
MIPOrpaMMHUPOBAHUU
OOBEKTHI U KIIACCHI.
. D0P "SAnnexc YueOHUK.
55 CaoiicTBa M METO/IBI "
Nuadopmaruka
00BEKTOB
56 OO6BeKTHO- D0P "SAunexc YueOHUK.
OPHUEHTUPOBAHHBIN aHAJIN3 Nudopmarnka"
S7 [MpakTruyeckas pabora 1o DO0P "Sunexc Y4yeOHUK.




teMme "M cnons3oBanue
TOTOBBIX KJIACCOB B
nporpamme”

HNudopmatuka"

Pa3pabotka nporpamm Ha

D0P "Aunexc YueOHUK.

58 OCHOBE OOBEKTHO- "
WNudopmatrka
OPUEHTHUPOBAHHOTO TIOJX0/1a
[IpakTHueckas padota
"Pa3paboTka npocToi D0P "SAnnexc YueOHUK.

59 IIPOrpaMMBI C HNudopmatuka"

WCIOJIb30BAHNEM KJIacCOB"

Nuxkancynsanus.

[IpakTHueckas pabota 1o

P | P O0P "Snnexc YueOHHUK.
60 teme "Pa3zpaboTka kiacca, "
HNndopmatuka

HCTIONB3YIOIIETO

MHKAICYJISLIHI0"

61 Hacnenosanue. D0P "SAunexc YueOHUK.
[Honumopduzm Nudopmaruka"
[IpakTHueckas padoTta o

P " P O0P "Snnexc YueOHUK.

62 teme "Pa3paboTka nepapxuu .

" Hudopmaruka
KJIACCOB
Cpenpl ObICTpOI pa3pabOTKH "
D0P "SAunexc YueOHUK.

63 nporpamm. [IpoekTrpoBanue "

. Nudopmatuka
uHTEepdeiica moab30BaTes

64 [IpoexTupoBanue D0P "SAunexc YueOHUK.
nHTepdeiica moab30BaTess Nudopmaruka"

65 Hcnones30Banme roTOBBIX D0P "Aunexc YueOHUK.




yIPaBJISIEMbIX 3JIEMEHTOB
JUTSL TIOCTPOEHUS HHTepderica

HNudopmatuka"

[IpakTrueckas padoTta 1o
teme "Pa3paboTka

O0P "dunekc YueOHUK.

66 "
MIPOrpaMMmBbl ¢ rpaduIecKuM H(popMaTHKa
nu
uHTepdeiicom”
67 N3yueHnne BTOpOro s3bIKa D0P "SAunexc YueOHUK.
MIPOrpaMMHUPOBAHUSA Nudopmatuka"
68 N3yueHnue BTOpPOro si3bIKka D0P "Aunexc YueOHUK.
MIPOrpaMMHUPOBAHUS H(popMaTUK
orpa OBa Nudopmarnka"
DTanbl KOMIBIOTEPHO-
D0P "Aunexc YueOHUK.
69 MaTeMaTH4YEeCKOro Vg "
H(popmaTHKa
MOJENTUPOBAHUS
Juckpernzanus npu
MaTeMaTH4eCKOM
D0P "Aunexc YueOHUK.
70 MO/JICTUPOBAHUU Vg "
H(popmaTHKa
HEMpPEepHIBHBIX MPOIIECCOB.
MoaenupoBaHue ABUKEHUS
[IpakTuyeckas pabora 1o
| O0P "SAnnexc YueOHUK.
71 teme "MonenupoBanue "
- Hudopmaruka
MoaenupoBanue
OMOJIOTMYECKUX CHUCTEM.
D0P "Aunexc YueOHUK.
72 [IpakTrueckas paboTta 1o

teme "MojenupoBaHue
OUOJIOTHYECKUX cUCTEM"

HNudopmatuka”




MareMaTH4eCcKHe MOAEIN B

73 YKOHOMHKE. O0P "dnnexc YueOHUK.
BeruucnurenbHasie HNudopmatuka"
9KCIIEPUMEHTHI C MOJICIISIMU
BeposiTHOCTHBIE MOZETH.

[IpakTuyeckas pabora mo
P " P O0P "Annexc YueOHuUK.
74 teMe "MMuTanmonnoe W "
HpopMaTHKa
MOJIEJIMPOBAHUE C ITOMOILIBIO P
meTtoaa Monte-Kapmio"
KommnerorepHoe
D0P "Aunexc YueOHUK.
75 MO/JICJIMPOBAHUE CUCTEM Vind "
HpopMaTHKa
yIpaBJIeHUs P

76 OO0paboTka pe3yJIbTaToB D0P "Sunexc Y4ueOHUK.
JKCIEPUMEHTA Nudopmaruka"

77 TabnuuHble (pensSLMOHHbIE) D0P "SAunexc YueOHUK.
0a3bl JTaHHBIX HNudopmatuka"

[Towuck, copTupoBka 1
(bubTpanys JaHHBIX.
3anpockl Ha BBIOOPKY
D0P "SAunexc YueOHUK.
78 JIaHHBIX. 3aIPOCHI € Vindy "
HpOopMaTHKa
napamMmeTpamu. P
Beruucnsemsle nosns B
3arpocax
[IpakTnueckas padoTta 1o "
. D0P "SAnnexc YueOHUK.
"
79 teme "PaboTa ¢ roToBO¥

0a30i1 maHHBIX"

HNudopmatuka"




Muororabanuasie 0a3bl
TaHHBIX. THUIIBI CBA3EH

90P "dunekc YuyeOHUK.

80 Me TaOJIMIIAMU.
e . B Nudopmaruka"
Bremnwmit kimrou.
IlenoctHOCTH Ga3bl JaHHBIX
[IpakTuyeckas pabora mo
teMme "Pa3zpaborka O0P "Sunexc YueOHUK.
81 P
MHOTOTaOIUIHOM 0a3bl Nudopmaruka"
NAaHHBIX"
3amnpocsl K
P O0P "dnnexc YueOHUK.
82 MHOI'0Ta0JINYHBEIM 0Oa3aM .
Nuadopmatuka
JAHHBIX
[IpakxTHueckas padoTta mo
TeMe "3anpockl K O0P "dnnexc YueOHUK.
83 P
MHOTOTa0IM4HOM Oaze HNudopmatuka”
TaHHBIX"
SI3BIK yIpaBIeHUS JAaHHLIMU D0P "Aunexc YueOHUK.
84 yp
n
SQL HNudopmaTrka
[IpaxTHueckas padoTta 1o
TeMe "YnpaBieHue O0P "Snnexkc YueOHUK.
85 P
JTAHHBIMM C TTIOMOUIBIO SI3bIKA Nudopmaruka"
SQ LII
Hepensiunonnsie 0a3bl .
O0P "Sunexc YueOHUK.
86 JAHHBIX. DKCIEPTHBIE "
Nudopmatuka
CHCTEMBI
87 HNnTepHeT-npunoxeHus DO0P "Sunexc Y4yeOHUK.




HNudopmatuka"

[TonsaTue o cepBepHOil U
KJIMEHTCKOM 4acTsX CauTa.

D0P "Aunexc YueOHUK.

88 TexHonorus «KJIMeHT — "
B Nudopmatuka
cepBep», €€ JOCTOUHCTBA U
HE/IOCTATKH
O0P "SAunexc YuyeOHUK.
89 OcHossl s1361ka HTML g "
Nudopmatuka
[IpakTuyeckas pabora o
P " p . O0P "Snnexc YueOHUK.
90 teme "Co3zianne TEKCTOBOM "
" HNudopmaruka
BEO-CTpaHUIIBI
D0P "SAunexc YueOHUK.
91 OcHossl s13p1ka HTML A .
Nudopmatuka
D0P "SAunexc Y4yeOHUK.
92 OcHoBsl s13p1ka HTML g .
Nuadopmatuka
[IpakTuyeckas pabora o
teme "Co3nanue BeO-

93 CTPaHMIIBI, BKIIOYAIOIIEH D0P "Aunexc YueOHUK.
MYJIbTUMEIUHHBIE 00HEKTHI Nudopmaruka"
(pucyHKH, 3BYKOBBIE
JaHHBIC, BUCO)"

94 OCHOBBI KaCKaHBIX Ta0IHUI] D0P "Aunexc YueOHUK.
ctuneit (CSS) HNndopmatuka"
[IpakTuyeckas pabora 1o

P | P O0P "SAnnexc YueOHUK.

95 teme "OdopmiieHue

CTpaHUIbl C IIOMOIIBIO

HNudopmatuka"




KaCKaJHbIX TaOauIl cTHiiei"

96

CI_[CHapI/II/I Ha sA3BbIKC

D0P "SAunexc YueOHUK.

JavaScript HNudopmaruka”

97 Cuenapuu Ha sI3bIKE D0P "Sunexc Y4yeOHUK.
JavaScript HNudopmaruka”

D0P "SAunexc YueOHUK.

98 ®opMbl Ha BEO-CTpaHHULIE "

WNudopmatrka
ITpakTnyeckas pabora 1o 0P "Stexe VieGHIIK.
99 TeMe "OOpaboTKa JaHHBIX "
" WNudopmatrka
hopm
P 0-caliToB.
A3METIEHIE BEb-CaitTon D0P "SAunnexc YueOHUK.

100 Ycnyra xocTrHTa. 3arpys3ka "

. . HNndopmatuka
¢aiinoB Ha cailt
Kanpuposanue.
HcnpasiieHne nepcreKTUBEI.

101 I'mcrorpamma. Koppekuus D0P "Sunexc Y4yeOHUK.
YPOBHEMH, KOPPEKIHs L{BETA. HNudopmatuka"
OOecuBeYNBaHNE [[BETHBIX
M300paKeHU
Bron nzo0pakenwii ¢
UCTOJIb30BAHUEM PA3THUYHBIX

102 U(POBBIX YCTPOKCTB. D0P "Aunnexc YueOHUK.
[IpakTrueckas paboTta 1o HNndopmatuka"
teme "O6paboTka nuppoBbIX
dbortorpadwmit"

103 Perymib. Pabora ¢ D0P "Sunexc YueOHUK.




obnactsimu. OUIBTPBIL.
[IpakTuyeckas pabora o
teme "PeTymib nuppoBeIx
¢dororpadmuii”

HNudopmatuka"

MHoOrocIoHHEIE
n3o0paxenus. TeKkCToBbIE

D0P "dunekc YueOHUK.

104 ciou. Macka cnosi. Kanasbl. "
C . Nuadopmatuka
OXpaHEHHE BbIJICIIEHHON
obnactu
[IpakTuyeckas pabora 1o "
" . O0P "Snnexc YueOHHUK.
105 teMe "MHOTOCIOMHbBIS "
n3o0pakeHus" Hugopmariica
[Toaroroska wnrocTpanui
7151 Be0-CalTOB.
. O0P "dnnexc YueOHUK.
106 [TpakTHyeckas padbora 1o "
" Nudopmatuka
TeMe "AHUMHUPOBAHHBIE
n3zo0paxxkeHus"
BekTopHas rpaguka.
p pad O0P "dnnexc YueOHUK.
107 BexTopu3zanus pacTpoBbIX "
M300paKeHU HMugopuarika
108 [IpakTuyeckas pabora 1o D0P "Augexc YueOHUK.
teme "BekTopHas rpaguka” HNudopmatuka"
[TpuHIUMITBEI TOCTPOEHUS U
PHHIL P D0P "SAunexc YueOHUK.
109 pPEAAKTUPOBAHUSA "
R . Nudopmatuka
TPEXMEPHBIX MOJIEIeH
110 [IpakTrueckas paboTa 1o D0P "Sunexc YueOHUK.




teme "Co31aHne IpOoCThIX
TPEXMEPHBIX Mojienen"”

HNudopmatuka"

CeToYyHbIE MOJIENH.

D0P "dunekc YueOHUK.

111
Marepuansl ! 0 0 HNudopmatuka"

112 [MpakTruyeckas pabora 1o L L D0P "Sunexc Y4yeOHUK.
teme "Cetounbie Mojenn" 0 Nudopmaruka"
Monemmposanue D0P "SAunexc YueOHUK.

113 HWCTOYHUKOB OCBEILICHUSI. 1 0 1

Nudopmaruka"
Kamepsl

114 [IpakTrueckas padoTta 1o 1 1 D0P "SAunexc YueOHUK.
teme "Pennepunr"” 0 Nudopmaruka"
AIIUTUBHBIE TEXHOJIOTHH D0P "Sunexc YueOHUK.

115 1 0 1
(3D-mpuHTEpHI) Nudopmatuka"

I -
OHATHE O BHPTYalILHOU . D0P "Aunexc YueOHUK.

116 peaTbHOCTH U IOTIOJTHEHHOU 1 0 1 "

HNndopmatuka
pearbHOCTH

117 PesepBHOE BpeMmst 1 0 0

118 PeszepBHOE Bpems 1 0 0

119 PeszepBHOE Bpems 1 0 0

120 PeszepBHOE Bpems 1 0 0

121 PesepBHOE Bpems 1 0 0

122 Pe3epBHOE Bpemst 1 0 0

123 PeszepBHOe Bpems 1 0 0

124 PesepBHOE Bpems 1 0 0

125 Pe3epBHOE Bpemst 1 0 0




126 PeszepBHOE Bpems 1 0 0
127 PesepBHOE Bpems 1 0 0
128 PesepBHOE Bpemst 1 0 0
129 PesepBHOe Bpems 1 0 0
130 PesepBHOE Bpems 1 0 0
131 PeszepBHOE Bpems 1 0 0
132 PeszepBHOE Bpems 1 0 0
133 PesepBHOE Bpems 1 0 0
134 PesepBHOE Bpems 1 0 0
135 PesepBHOE Bpems 1 0 0
136 PeszepBHOE Bpems 1 0 0

OBUIEE KOJIMYECTBO YACOB 136 0 40

I10 [TIPOTPAMME




INPOBEPSAEMBIE HA EI'D 10 HTHOPOPMATUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM ITPOIT'PAMMBI CPEJHEI'O OBIIIET O OEPA3OBAHUA

Koxa npoBepsiemoro

IIpoBepsiemble TPeOOBAHMS K MPeIMETHBIM Pe3y/JibTATAM OCBOEHHUS OCHOBHOI 00pa30BaTeJIbHOM

TpeOOBaHUSA NMPOrpamMMbl CpeHero 0ouero 00pa3zoBaHus
1. 3namo (nonumams)
[TonnmaHne OCHOBHBIX MPUHIIUIIOB YCTPOICTBA U (PYHKIIMOHUPOBAHUS COBPEMEHHBIX CTAlMOHAPHBIX U
11 MOOUIIBHBIX KOMITBIOTEPOB; TEHJCHIUI Pa3BUTHUS KOMIIBIOTEPHBIX TEXHOJIOTHH; BaJICHWE HaBBIKAMU
' paboThl C OMEpAlMOHHBIMU CHUCTEMaMH M OCHOBHBIMU BHUJAMHU MPOTPAMMHOTO OOECHedeHHUs IS
pelieHrs y4eOHBIX 3a7a4 M0 BRIOPAHHON crieluaIn3alim
12 Hannuaue nipencraBieHuii 0 6a30BBIX MPUHIIMIIAX OPTaHU3ANNUA U (HYHKIIMOHHPOBAHUS KOMITBIOTEPHBIX
' cereid
1.3 [ToHrnMaHMe OCHOBHBIX MPUHIIAIIOB JTUCKPETU3AIMH PA3IMYHBIX BUIOB HH(DOpMAIIUN
[Tonnmanmne 06a30BBIX aNTOPUTMOB OOPaOOTKU YMCIOBOM M TEKCTOBOW MH(pOpMaIuu (3amuch YUCEN B
14 MO3ULIMOHHON CHUCTEME CUMCIIEHUS, ACIUMOCTb LIEJIbIX YHUCEN; HaXOXJACHHE BCEX MPOCTHIX YHCEN B
' 3aJJaHHOM JHUamna3oHe; o0pa0oTKa MHOTOPa3pSAAHBIX IENBIX YHCEN; aHAJIM3 CHUMBOJBHBIX CTPOK H
JIPYTUX), AITOPUTMOB TTOMCKA U COPTUPOBKHU
15 3HaHue QYyHKIIMOHATBHBIC BOBMOKHOCTH HHCTPYMEHTAJIBHBIX CPEICTB CPEIBI pa3pabOTKH
16 BnaneHve oCHOBHBIMU CBEACHUAMH O 0a3aX MaHHBIX, UX CTPYKTYpE, CPEICTBAX CO3JaHUS U PabOTHI C
' HUMU
[TonnmaHre BO3MOXHOCTEH M OTPAHUYEHUN TEXHOJOTHM HMCKYCCTBEHHOTO HMHTEJUIEKTAa B Pa3JIMYHbBIX
1.7 o0acTsX; HAIMYKE MPEICTaBICHUA 00 MCIOIb30BAaHHH WH(POPMAIMOHHBIX TEXHOJIOTHA B Pa3IMIHBIX
npodeCCHOHATBHBIX cepax
18 Brnanenue TteopeTMuecKMM anmaparoM, MO3BOJSIOIIMM OCYIIECTBISATh MPEACTABICHUE 3aJaHHOTO

HATYPAJIBbHOI'0 4YHCJIa B PA3JIMYHBIX CUCTEMAX CYUMCIICHUSA; BBIIIOJIHATH Hp606p330BaHI/I$I JJOTHYCCKHUX




BBIPAKEHUH, HCIOJB3YysI 3aKOHBI anreOpbl JIOTHKH; OMPEAENATh KpaT4aWlIdi IyTh BO B3BEIICHHOM
rpade ¥ KOJIMYECTBO IyTe MEX/y BEPIIMHAMH OPHEHTUPOBAHHOTO AIIMKIMYECKOTo rpada

Ymems

2.1

YMeHue UCroiib30BaTh KOMIBIOTEPHO-MAaTeMaTHUECKUE MOJIENU ISl aHAIU3a OOBEKTOB U MPOIIECCOB:
dbopMynHpoBaTh IENh MOJCIUPOBAHMS, BBIMONHATh AaHAW3 PE3yJbTaTOB, IOJYYCHHBIX B XOJE
MOJICJIUPOBAHUS; OLEHMBATh aJIGKBATHOCTh MOJEIH MOJEIUPYEMOMY OOBEKTYy WM TPOLECCY;
MIPEACTABIIATH PE3YJIbTAThl MOACIIUPOBAHUS B HATJISIAHOM BHJIC

2.2

YMeHne KiacCupHUIUPOBaTh OCHOBHBIC 33a7aud aHAJIW3a JAHHBIX (NPOTHO3UPOBAHUE, KIACCHU(DUKAITHS,
KJIaCTepHU3allMs, aHAIW3 OTKJIOHCHHI); TOHMMATh IIOCIEAOBATEILHOCTh PEIICHUsS 3a]ad aHalln3a
JTAHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OYUCTKA W OIICHKA Ka4yeCTBa JaHHBIX, BEIOOP M (MIJIM) TTOCTPOCHUE
MOJIeNH, IpeoOpa3oBaHKe JAHHBIX, BU3yaJIM3alys JAHHBIX, HHTEPIIPETAIUs PE3yIbTaTOB

2.3

YMmeHue onpeaensaTh UHPOPMAIMOHHBIM O00bEM TEKCTOBBIX, I'pa)MUeCKHX W 3BYKOBBIX IAHHBIX MpPHU
3aJJaHHBIX IapaMeTpax IUCKPETU3alMu. Y MEHHUE ONPEIENATh CPEAHIOI0 CKOPOCTh IIEpeAaudr JAAHHBIX,
OLICHMBATh HM3MEHEHHE BPEMEHH Iepeladyd MpH HM3MEHEHHH HH(OPMAIMOHHOTO 00BhEMa MaHHBIX WU
XapaKTEPUCTUK KaHaJa CBS3U

2.4

YMeHue cTpouTh Koj, 00ecreyrBaroni HauMEHbBIIIYI0 BO3MOXKHYIO CPEAHIOK JUTMHY COOOILIEHUS MPU
HM3BECTHON YaCTOTE CUMBOJIOB

2.5

VYMeHne ucHoiab30BaTh Inpu pelICHHUU 3aayd CBOMCTBA HO3PIL[I/IOHHOI>'I 3alMUCUu 4YHUCCII, aJITOPUTMBbI
MMOCTPOCHHUS 3aIllCH YuCJia B HOSI/IIII/IOHHOI\/'I CUCTCMC CHUCIICHUS C 3aJaHHBIM OCHOBAHUECM U IIOCTPOCHHUA
qucia 1mo CTpoke, cozlepn(ameﬁ 3aIllMCh 3TOI'0 4YHCJia B HO3I/IHI/IOHHOI71 CHUCTEMEC CUMCJIICHUA C 3aJaHHBIM
OCHOBAHUCM; YMCHHMC BBIINIOJIHATD apI/I(bMeTI/ILIeCKI/Ie orncpanru B MOSUIUOHHBIX CUCTEMAX CHUCIICHU S

2.6

YMeHue CTpoUTh JIOTHUECKOE BBIPAKEHUE B TU3BIOHKTHUBHOW M KOHBIOHKTHBHON HOPMAaJIbHBIX (hopMax
Mo 3aJlaHHOM Ta0yHlle UCTUHHOCTU; MCCIEA0BaTh 00JacTh UCTUHHOCTH BBICKA3bIBAHUS, COJIEPIKAILIETO
MIEPEMEHHBIE; PEIIATh HECI0KHbIC JJIOTHYECKUE YPABHEHUS

2.7

YMeHHe pemath aaropuTMUYECKHE 3aJaud, CBA3aHHBIE C aHANU30M TpadoB (3a7a4d MOCTPOCHHS
ONITUMAJILHOTO MYTH MEXIy BEpIIMHAMHU Tpada, ONpenesieHus] KOJIUYeCTBA PA3IUYHbIX MyTeH MEexIy




BEPIIMHAMH OPUEHTUPOBAHHOTO AIIMKJINYECKOro rpada)

2.8

YMeHue WuCIoNib30BaTh JEpEeBbsl MPU aHAIU3€ M TIOCTPOCHMM KOJOB U JJsl TMPEACTaBIICHUS
apu(MeTHUECKUX BBIPAKECHUN, NIPHU PEIICHUU 3a7ad MOMCKAa U COPTUPOBKHU; YMEHHUE CTPOUTH JIEPEBO
UTPHI 110 33JaHHOMY aJITOPUTMY; pa3padaThiBaTh U 00OCHOBHIBATH BHIUTPHIIIHYIO CTPATETHIO UTPHI

2.9

VYMeHue aHalu3MpoBaTh AalTOPUTMBI C HCHOJIb30BAaHMEM TaOIMI[ TPACCHUPOBKH; OINpENeisATh 0e3
HCIOJIb30BAaHUSI KOMIIBIOTEPA PE3yJIbTAThI BBINOJIHEHNS HECIOKHBIX MPOTrpPaMM, BKIHOYAOIINX ILUKJIBI,
BETBJICHUS Y IOJNPOrPaMMBbl, IPU 3aJJaHHBIX UCXOJHBIX JAHHBIX

2.10

YMeHue onpeaensaTh CIOKHOCTh U3y4aeMbIX B Kypce 0a30BBIX aJlTOPUTMOB (CYMMHPOBAHHE 3JIEMEHTOB
MaccHBa, COPTUPOBKA MAacCHBA, MEPEOOPHBIC alTOPUTMBI, ABOMYHBIM MOWCK) M MPHUBOAUTH MPUMEPHI
HECKOJIBKUX AJITOPUTMOB Pa3HOM CJIOKHOCTH JJIs1 pELICHUs OJTHOM 3aa4u

2.11

Bnanenve yHuBepcallbHBIM SI3BIKOM MporpammupoBanusi Beicokoro ypoBHs (Ilackams, Python, Java,
C++, C#), npencraBieHussMU 0 0a30BBIX TUIAX JAHHBIX U CTPYKTYpax JIaHHBIX; YMEHHE UCIOJIb30BaTh
OCHOBHBIE YIPABIIAIONINE KOHCTPYKIMH;, YMEHHUE OCYIIECTBISITh aHAINU3 MPEIOKEHHON MPOrpaMMbl:
OTpEeAENsATh PEe3yNbTaThl PabOTHl MPOrpaMMbl MPHU 3aJAHHBIX HUCXOJHBIX JIAHHBIX; OMPEAENATH, MPHU
KaKHMX MCXOAHBIX TAHHBIX BO3MOYKHO MOJIyYEHUE YKA3aHHBIX PE3YyJbTATOB; BBISBIATH JJAHHBIE, KOTOPbIE
MOTYT NPUBECTH K OIIMOKE B paboTe mporpammsbl; (HOpMyIuUpoOBaTh MPEATONKEHHUS MO YIYYIICHUIO
MIPOrpaMMHOTO KOJia

2.12

YMeHue peann30BbIBaTh Ha BHIOPAHHOM JUIS M3YUYCHHS SI3bIKE MPOTPaMMHUPOBAHUS BBICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#) TumOBBIE aNTOPUTMBI OOpPaOOTKM YHCEN, YHCIIOBBIX
MOCJIeIOBATEIHbHOCTE W MAaCCHBOB: TPEJICTABICHUE YWCIIa B BHIE HAOOpa MPOCTHIX COMHOMKHUTEIEH;
HAXOXXJICHUE MAKCUMAIbHON (MHHUMAIbHOW) IM(PBI HATYpAILHOTO YHCIIA, 3aMHCAHHOTO B CHCTEME
CUMCIICHUS C OCHOBaHHMEM, He TmpeBblmatommM 10; BBYHCICHHE OOOOMEHHBIX XapaKTEPUCTHK
9JIEMEHTOB MAacCHBa WJIM YHCJIOBOH IMMOCIENIOBATEIBLHOCTH (CyMMBI, TIPOHM3BEIEHHS CPEIHETO
apu(METUYECKOTO, MHUHHMAJBHOTO ¥ MaKCHMAJIBLHOTO JJIEMEHTOB, KOJIHMYECTBA 3JICMCHTOB,
YIOBJICTBOPSIIONINX 33JJAHHOMY YCJIOBHIO); COPTHPOBKY 3JIEMEHTOB MAacCHMBa; YMEHHE HCIIOJL30BaTh B
MporpaMMax JaHHbIE PAa3TUYHBIX TUIIOB C YIETOM OTpaHMUYEHUI Ha TUANa30H UX BO3MOXKHBIX 3HAUCHU,
MPUMEHITh TPU PEHICHUU 3aJa4d CTPYKTYPBI JAHHBIX (CHOUCKHU, CIOBApU, CTEKH, OYEPEIU, NEPEBbHs);




NPUMEHSTh CTaHJAPTHBIE W COOCTBEHHbIE MOANPOTPaMMBbI sl OOpaOOTKM YHMCIIOBBIX JaHHBIX U
CHMBOJIBHBIX CTPOK; HCIOJB30BAaTh NMPH Pa3pabOTKe MporpaMMm OHOIHOTEKH MOANPOTpaMM; yMEHHE
HCIIOJIB30BATh CPEJCTBA OTJIAJIKM IPOIPAMM B CpEJIe IPOrpaMMHUPOBAHUS

YMeHue Mcnob30BaTh JJICKTPOHHBIC Ta6J'II/II_U>I AJI1 aHalin3a, NpCACTABIICHHUA U O6pa6OTKI/I JaHHBIX

2.13 (BKJIIOUast BBIOOP ONTHMAJIBHOTO pEIIEHUs], 10A00p JIMHUYU TPEH/a, pelIeHre 3ajau POrHO3UPOBaHUS);
YMEHHE UCMOJIb30BaTh TAOINYHbIE (PESIMOHHbIEC) 6a3bl JaHHBIX U CIIPABOYHbIE CUCTEMBI
YMeHHne OpraHu30BbIBaTh JUYHOE HH(OPMAIIMOHHOE MPOCTPAHCTBO C HCIOJIB30BAaHMEM Pa3IMYHBIX
2.14 cpeAcTB IU(POBBIX TEXHOJOTHI; TOHUMAHHE BO3MOXHOCTEH IHU(POBBIX CEPBHCOB I'OCYIAPCTBEHHBIX

yeIyT, A(POBBIX 00pa30BaATEIHHBIX CEPBUCOB




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBIX HA EI'D 110 HH®OPMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA
1 [{udpoBas rpaMOTHOCTH
11 OcCHOBHbBIE TEHACHIIUN Pa3BUTHUSI KOMIIBIOTEPHBIX TeXHONOTUH. [TapaniensHblie BeruncaeHus. MHOronpoueccopHbie
' cucteMbl. PacnipeienéHHbIe BEIYMCIUTENBHBIE CUCTEMBI M 00paboTKa OOJBITNX JAHHBIX
[TpuHUMIIBI TOCTPOEHUS U allapaTHbIe KOMIIOHEHTHI KOMIIbIOTEPHBIX ceTel. CereBble IpoToKojbl. CeTh HTEpHET.
1.2 Anpecanusi B cetu Murtepuet. IIpotokonsl creka TCP/IP. Cuctema nomennsix uMé€H. Pasnenenme IP-cetu Ha
IIOJICETH C IIOMOIIBIO MACOK MOJICETEN
13 QaitnoBast cucrema. Ilouck B dainoBoit cucteme. [lpuHIMNBI pasmenieHydss W HMEHOBaHUS (ailmoB B
' nonroBpeMeHHoM namsitu. [1labmons! 115 onucanus rpynmn Gaiaos
14 CkopocTh Tepefaud JaHHBIX. 3aBHCHUMOCTh BpPEMEHHM TIepelayd OT HH(POPMAIMOHHOTO O00bEMa JaHHBIX U
' XapaKTEepUCTHK KaHajla CBSI3U
[[IndpoBanue ganHbIX. CUMMETpUYHBICE U HecuMMeTpuuHbIe mupel. [ndper npoctoit 3amensl. [udp Llezaps.
1.5
[ndp Buxenepa. Anroputm mudpoBanus RSA
16 Koapl, nmo3Bossitonyie 0OHapyKUBaTh U UCTPABIATH OMIMOKHM, BOSHUKAIOUIME IMPH IMepenaye AaHHbIX. PaccTosHue
' Xsmmunra. Koguposanue ¢ nosropenrem 6uroB. Kol XomMmmunra
2 Teoperndeckre 0CHOBBI HHPOPMATUKH
JBonuHoe KoaupoBaHHe. PaBHOMEpHbIE W HepaBHOMEpHbIE KOJbL JlekomupoBaHue COOOIICHHI, 3aMHCAHHBIX C
2.1 IIOMOIIBIO HEPABHOMEPHBIX KOA0B. YcnoBue Pano. [locTpoeHne 0AHO3HAYHO NEKOAMPYEMBIX KOZOB € IOMOILBIO
JIepeBa
Teopernyeckre MOaX0Abl K OIEHKE KonudecTBa MH(opManuu. EAuHUIB U3MepeHus KoindecTBa MH(OpMAIUH.
2.2 AndaBUTHBIN MOAX0J K OIEHKE KOJIWYecTBAa MHPOpMAIMU. 3aKOH aItuTHBHOCTH HH(popMarun. Dopmyna XapTiu.
Wudopmarms u BepositHocTh. Dopmyiia [llennona
2.3 Cucrembl cuucieHus. Pa3BépHyTas 3amuch IENbIX M JIPOOHBIX YUCEN B MO3UI[MOHHON CHUCTEME CUHCIICHHS.




CBoiicTBa MO3ULIMOHHON 3alMCH YHUCIIA: KOJMYECTBO IU(P B 3aMUCH, NPU3HAK JCTMMOCTH YHCIa HA OCHOBaHHE
CUCTEMBbl CYHMCIIEHUS. AJITOPUTM IEpeBoja LEJNOro uuciaa U3 P-MUHOW CHUCTEMBI CUMCIEHHUS B JECATUYHYIO.
Anroputm nepeBojia KOHeUHOU P-u4HOM npobu B AecATHUUHYO0. AJITOPUTM IEPEeBOa LIEJI0ro Yhcia U3 JeCITUIHON
cUCTEeMBI cuncieHus B P-uanyro. [lepeBos KOHEUHOH AecATUYHON ApoOu B P-munyto. /[BonmuHast, BocbMepu4yHas u
HIECTHAAATEPUYHAsl CUCTEMBbl CUMCJIECHUS, CBSI3b MEXIY HUMH. ApH(METHYECKHE ONEepalud B IMO3UIIMOHHBIX
CUCTEMaX CUUCIICHUS

2.4

TpOI/I‘lHa}I YpaBHOBCHICHHAsA CUCTEMA CHUCIICHUS. I[BOPI‘IHO-I[CCHTI/I‘IHE[SI CHUCTEMA CUHMCIICHUA

2.5

Komuposanue texctoB. Koguposka ASCIL. Ognobaiitabie koaupoBku. Cranmapr UNICODE. Koauposka UTF-8.
OrnpeneneHre HHOOPMAITMOHHOTO 00bEMa TEKCTOBBIX COOOIICHHIA

2.6

KomupoBanue wu3ob0paxenuit. Ornenka wuHPOpMAMOHHOTO 00BEMA TpadUUYECKHX MJaHHBIX TIPH  3aJIaHHBIX
paspeleHuu U riayouHe KoaupoBaHus 1Beta. L[BeroBrie Mogenu. Koauposanue 3Byka. OnieHka nH()OPMAIIMOHHOTO
00BbEMa 3BYKOBBIX JAHHBIX MPH 33IaHHBIX YaCTOTE AUCKPETU3AIMH U PA3PSAHOCTH KOJIUPOBAHUS

2.7

Anrebpa noruku. [lonsrue Beicka3biBaHMs. BbickaspiBaTenbHbIe GOpMBI (TipearKaThl). KBaHTOPBI CyIIeCTBOBAHUS
Y BCEOOITHOCTH.

Jloruueckue omeparuu. Tabmumpl uctuHHOCTU. Jlormdeckue BeIpaxeHus. Jlormdeckue ToxkaecTBa. Jlormueckue
orepanuy 1 Onepanuy HaJ MHOKECTBAMH.

3aKoHbl anreOpbl JOTMKU. DKBUBAJIEHTHbIE MpeoOpa3oBaHMsl JOTMUYECKUX BbIpakeHUH. Jlornyeckue ypaBHEHUS U
CHUCTEMbI YPaBHEHU.

Jlornueckue ¢pyHKIMHU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTUYECKUX (PYHKIIMH OT KOJTMYECTBA apryMEHTOB.
Kanonnueckue HopMbl JOTHYECKUX BBIPAKCHHUM

2.8

COBepI_HGHHBIe JAU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC ¢)0pr1, AJITOPUTMBI UX TIOCTPOCHUA I10 T8.6J'II/II_I€
NCTUHHOCTHU

2.9

Jlornueckue snemMeHTHI B cocTaBe KommbioTepa. Tpurrep. Cymmartop. Muoropaspsiansiii cymmarop. [loctpoenue
CXEeM Ha JIOTHYECKHX 3JIEMEHTax IO 3aJaHHOMY JIOTUYECKOMY BBIPAXKEHUIO. 3alHCh JOTHYECKOrO BBIPAXKEHUS 110
JIOTUYECKOU cXeme

2.10

Mognenu u mopenupoBanue. llenn mopenupoBaHus. AJEKBATHOCTb MOJETH MOJACIMPYEMOMY OOBEKTY WIIH
npoueccy. Gopmanuzanys IpUKIAAHbIX 3a1a4.




[IpencraBneHne pe3yibTaTOB MOJCIUPOBAHUS B BHUAC, YJAOOHOM Ui BOCHPHUATHS dYelloBeKoM. [ 'paduueckoe
MIPEACTABJICHUE TaHHBIX (CXEMBbI, TaOIUIIbI, TpaduKn).

211

[IpencraBieHue 1eNbIX 4YMCEN B MaMATH KomIbioTepa. OrpaHMYEHHOCTh JUAlla3oHa YUCEl MPU OrpaHUYCHUU
KoJuuecTBa paspsnoB. [lepenonneHue paspsaHoi ceTku. be33HakoBble W 3HAKOBBIC JaHHBbIC. 3HAKOBBIA OWT.
JIBOMYHBII TONOJHUTENBHBIN KOJ OTPULATEIbHBIX YHCEI.
[ToburoBbie noruueckue omepanuu. Jlornueckui, apudmernueckuil u nukinudeckuii capuru. llludpoanue c
MOMOIIBI0 TOOUTOBOM oneparuu «uckitovatoriee NI

2.12

HpeZ[CTaBJIeHI/Ie BCIHICCTBCHHBLIX YHUCCJI B MaMATH KOMIIBIOTEpPA. 3Haqama;1 4aCTb W HOPAOOK YHCIIA. I[I/Ial'[a?;OH
3HAYCHUI BCIICCTBECHHBIX YHCCII. HpO6J’ICMBI XpaHCHUA BCHICCTBCHHBIX YHUCCII, CBA3aHHBLIC C OI'PaHUYCHUEM
KOJIMYCCTBA paspsaaoB. Brimonnenue onepaunﬁ C BCIICCTBCHHBIMH 4YHUCJIaMH, HaKOIIJICHUEC omn0OoK npu
BBIYHUCIICHUAX

2.13

['padsr. OcHoBHBIC IOHATHS. Busl rpadoB. Onucanue rpad)oB ¢ MOMOIIBIO MATPUI] CMEKHOCTH, BECOBBIX MATPHII,
CIMCKOB CMEXHOCTH. PellleHHe aJropuTMHYCCKMX 3aJad, CBS3aHHBIX C aHaIM30M TrpadoB (IMOCTpPOCHHE
ONTUMAJIBHOTO IyTH MEXIY BEpLIMHAMU Tpada, orpeesieHue KOJIMUECTBAa PA3IUYHbIX MyTei MEXIy BepIIMHAMHU
OPUEHTUPOBAHHOTO AIMKJINYECKOTO Tpada)

2.14

HepeBbsi. bunapnoe nepeBo. JlepeBbst moucka. CrocoObl obxona naepeBa. IlpencraBnenue apudmMeTHuecKux
BbIpa)keHUIl B BHJe JepeBa. VcnonbzoBanue rpadoB M JEpeBbEB NPU OMUCAHHMM OOBEKTOB M IPOLIECCOB
OKpPY’Kalollero Mupa

2.15

JlickpeTHBIE UTPHI IBYX UTPOKOB ¢ mosHOW mH(opmarmei. [loctpoenne nepesa nepedopa BapuaHTOB, ONKCAHHE
CTpATEruu Urpbl B TAOJMYHON (popMe. BBIMIphIIIHbIE U IPOUTPHIIIHBIE TO3UIMH. BEIMIphIIIHBIE CTpaTEruu

2.16

Cpe,[[CTBa HCKYCCTBCHHOI'O HMHTCJIJICKTA. I/I,Z[eHTI/I(bI/IKaLII/IH 1 TIIOHUCK H306pa)KeHHﬁ, paciio3HaBaHuC JIWII.
Hcnonp3oBaHue METOIOB HUCKYCCTBCHHOI'O HHTCIIJICKTA B o6yqa101u14x cucreMax. McHonp30BaHHE METOAOB
HCKYCCTBCHHOI'O MHTCJIJICKTA B pOGOTOTGXHI/IKe. I/IHTepHeT BeILIEH. HeﬁPOHHBIe CETHU

AJTropUTMBI U IPOrpaMMHUPOBAHUE

3.1

dopManu3anus NOHATUA anropurMa. Mammza TelOpUHra Kak YHUBEPCAJIbHAsE MOJIEIIb BBIYUCIICHUM

3.2

OueHka CII0)KHOCTH BbIUMCIEHUH. Bpemsi paboThl 1 00bEM HCIIONIB3YyEMOM MaMsTH, UX 3aBUCHMOCTH OT pa3Mepa




UCXOAHBIX JaHHbIX. OIllEHKa aCUMOTOTUYECKOW CIIOKHOCTH aJITOPUTMOB. AJITOPUTMBI TOJMHOMUAIBHON
cnoxknoctu. I[lepebopHble anroput™bl. [Ipumepsl pazIHUHBIX aJTOPUTMOB PEIICHHs] OJHOW 3aJadd, KOTOphIe
MMEIOT Pa3JIMYHYIO CJIO0KHOCTb

3.3

OrmpenenieHre BO3MOXHBIX PE3yJIbTaTOB pPabOThl MPOCTEHIIMX AJITOPUTMOB YIMPABICHHUS HCIONHUTEISIMUA U
BBIYHUCITUTENbHBIX anropuTMoB. OnpesieieHue UCXOAHBIX JaHHBIX, MPU KOTOPBIX alTOPUTM MOXKET JaTh TPEeOyeMblii
pe3ynbTaT

3.4

AnropuT™MBl 00pa0OTKHM HATYpaJbHBIX YHCEN, 3allMCAHHBIX B TO3WIIMOHHBIX CHCTEMaxX CUHCIICHUS: pa3OHeHHe
3allCH YMCIIa Ha OTIENbHBIC IHU(PBI, HAXOXKIEHUE CYMMBI U MPOW3BEACHUS IU(P, HAXOKACHUE MaKCHUMAIbHOM
(MUHMMAaNIbHO) LUPBIL.

[IpencraBnenue uyucia B BuAe HabOpa MPOCTBIX COMHOXHUTEJIECH. AJTOPUTM OBICTPOTO BO3BEACHHUS B CTEIICHb.
[Tonck mpoCTHIX YKCEN B 3aJIAaHHOM JIMANa30He C MOMOUIBIO AJITOPUTMA «pelieTo DpaTtocheHar

3.5

Msor Opa3psAAHBIC HECJIbIC YUCIa, 3aa9Yn ﬂHHHHOﬁ apI/I(l)MeTI/IKI/I

3.6

S3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl naHHBIX: IIETTOYNCIICHHbBIE, BEIIECTBEHHBIE,
CHUMBOJIbHBIE, Jorrueckue. Bersienus. Cinoxxusie ycnoBus. LIukiiel ¢ yciaoBueM. L{UKIIbI IO IEpeMEHHOIA.
O0paboTka JaHHBIX, XpaHAIMXcs B ¢aitnax. TexcToBble U ABouMuYHbIE (aiisl. DaiinoBeie nepeMeHHbIe ((aiioBbie
ykazatenu). Urenue u3 ¢aitna. 3anuce B ¢daii.

Pazbuenne 3amaun Ha nmoazanaun. [loamporpamMmel (mporieaAypsl U GYHKITAH).

Vcnonp3oBaHue cTaHaapTHON OMOIMOTEKH I3bIKa IPOrpaMMHUPOBAHUS

3.7

PeKprI/ISI. PeKprI/IBHHC npoucaypsr 1 (1)yHKLII/II/I Hcnonp3oBaHHE CTEKA JJIs1 OpraHru3allii peKYPCHUBHBIX BBI3OBOB

3.8

UucneHHple MeTObl. TOYHOE M MPUOTMKEHHOE pElICHUs 3a1adn. UWCIEHHOE pellieHUe YPAaBHEHHUU C IOMOIIBIO
noadopa napamerpa. YncneHHble METOIBI PEIICHHs] YPaBHEHUI: METO]l TIepedopa, METO/| TIOJIOBUHHOTO JICJICHUSI.
[TpubnmxE€HHOE BBHIYMCICHUE IJIMH KPHUBBIX. BblumcieHue ruiomaznei Guryp ¢ mOMOINBIO YUCIEHHBIX METOJIOB
(MeTon TPSMOYTOJBHHUKOB, MeTOoA Tparemnuii). [lonck makcumyma (MuHEMyMa) (QYHKIUM OJHOW TEepeMeHHON
METO/IOM TOJIOBUHHOT'O JIEJICHUS

3.9

O0paboTKka CUMBOJIBHBIX JaHHBIX. BeTpoeHHbIE QYHKIMU sI3bIKa IPOrpaMMUpPOBaHMs /1151 00pabOTKH CUMBOJIbHBIX
CTPOK. AJrOpuTMBbI OOpabOOTKHM CHMBOJIBHBIX CTPOK: HOJCUET KOJMYECTBA MOSBIEHUM CUMBOJA B CTPOKE,
pa3OueHre CTPOKM Ha CJ0Ba MO MPOOEbHBIM CHUMBOJAM, MOMCK MOACTPOKHM BHYTPHM JAHHOM CTPOKH, 3aMeHa




HaMJIEHHON TOACTPOKH Ha JPYTyIO0 CTPOKY. I'eHepaiusi BCeX CJIOB B HEKOTOPOM aii(haBUTE, YAOBIECTBOPSIOIIMX
3aJlaHHBIM OTpaHn4YeHusIM. [IpeoOpa3oBaHme YrcIa B CHMBOJIBHYIO CTPOKY H 0OpaTHO

3.10

MaccuBbl U MOCIEIOBATEILHOCTH 4HceNl. Bpluucienne oO0OOMIEHHBIX XapaKTEPUCTHK SJIEMEHTOB MAacCHBa WIIU
YHCIIOBOM IOCIIEIOBATETLHOCTH (CYMMBbI, TPOM3BEACHUSA, CPEIHET0 apu(METHYECKOro, MHUHUMAJIbHOTO U
MaKCHUMaJIbHOTO 3JIEMEHTOB, KOJIMUECTBA JIEMEHTOB, yI0BJICTBOPSIONINX 3a/IaHHOMY YCJIOBHIO). JIMHEHHBIN MOMCK
3aJJaHHOTO 3HAYEHHUS B MacCUBE. AJTOPUTMBI PabOTHI C AJIEMEHTaMU MAacCHUBa C OJHOKPATHBIM IPOCMOTPOM
maccuBa. COpTHPOBKA OJHOMEPHOro MaccuBa. [IpocThie METOABI COPTUPOBKH (METOH My3bIpbKa, METOJ BBHIOOpA,
copTupoBKa BcraBkamu). CopTUpoBKa causiHieM. beicTpas coptupoBka MaccuBa (anroputm QuickSort). J[BondHbIi
MOMCK B OTCOPTUPOBAHHOM MACCHUBE

3.11

JIBymepHble MaccuBbl (MaTpullbl). AJNTOpUTMBI OOpaOOTKH JABYMEPHBIX MAaCCHUBOB: 3aIllOJIHEHUE JBYMEPHOTO
YKCJIOBOI'O MAaccHBa IO 3aJaHHBIM IpaBWJIaM, IIOUCK 3JIEMEHTa B JBYMEPHOM MAacCHBE, BBIUMCIIEHUE MaKCUMyMa
(MMHUMYMa) ¥ CyMMBbI JIEMEHTOB IBYyMEPHOI'0 MacCHBa, IEPECTAHOBKA CTPOK M CTOJIOLOB IBYMEPHOI'O MACCUBA

3.12

CJ'IOBapI/I (aCCOI_II/IaTI/IBHLIG MaCCHBBEI, OT06pa)KeHI/ISI). X3HI-TE[6J'II/II_U>I. HOCTpOGHI/IC aﬂ(baBI/ITHO-‘-IaCTOTHOFO CJIOBaps
JJIA 3aJaHHOI'O TCKCTAa

3.13

Creku. AHanu3 MpaBWIBHOCTH CKOOOYHOTO BBIpaXEHHS. BpluucieHne apuMeTHUYEeCKOro BbIPaKEHUS,
3aMMCcaHHoOro B MOCT(UKCHOU opMme.
Ouepenu. cnonb3oBanue ouepenn sl BpEMEHHOTO XpPaHEHUS JAHHBIX

3.14

Anroputmbl  Ha rpadax. IlocTpoeHWe MHUHHMAJILHOTO OCTOBHOI'O JepeBa  B3BEIICHHOTO  CBSI3HOTO
HEOPHEHTUPOBAaHHOTO rpada. KomuuecTBO pasmUYHBIX IMyTeH MEKAY BEpIIMHAMH OPHEHTHPOBAHHOTO
anukiImaeckoro rpada. Anroputm JeikcTps

3.15

JepeBbs. Peanusauus nepeBa ¢ MOMOILBIO CCBUIOYHBIX CTPYKTYp. J[Bomunble (OuHapHble) nepeBbs. [loctpoenue
JiepeBa Juisd 3aJJaHHOTO apu(hMETHUECKOro BbIpaxkeHus. PekypcuBHbIe anropuTMbl 00xona JiepeBa. Mcnonp3oBaHue
CTeKa M ouepeau uig 00Xoza nepesa

3.16

JnHaMuueckoe IporpaMMHPOBAHME KAaK METOJ PEIIEeHHUs 3aJa4 C COXPaHECHHUEM IMPOMEKYTOUYHBIX PEe3yJIbTaTOB.
3anayy, periaeMble C IMOMOLIBI0 JUHAMHYECKOTO NPOrpaMMHUpPOBAHUS: BBIYHMCIECHHE PEKYPCUBHBIX (DYHKIIMIA,
no/IcYET KOJIMYECTBA BAPUAHTOB, 3a]]a4l ONTHUMH3AIIH




3.17

[Tonsatue 00 OOBEKTHO-OPUEHTUPOBAHHOM THporpamMmMupoBaHud. OOBEeKTHl M Kiacchl. CBOHCTBA W METOJBI
00bexTOB. OOBEKTHO-OPHEHTUPOBAHHBIN aHau3. Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO
noaxona. MHkancynsnus, Hacieq0BaHue, moJIuMophu3M

WHpopmaiioHHbIE TEXHOJIOTUU

4.1

Ananu3 nanabix. OCHOBHBIC 33/1a4H aHANM3a JAHHBIX: TPOTHO3UPOBAHUE, KiIacCU(UKAIINS, KIIaCTepPHU3AIHs, aHATU3
oTkioHeHu#. [TociaenoBaTebHOCTh PEIIeHHS 3aad aHAIM3a TAaHHBIX: COOp MEPBUYHBIX JTAHHBIX, OUMCTKA U OIICHKA
KauecTBa JaHHBIX, BBIOOp W (WJIHM) TMOCTPOCHHWE MOJCNIM, NPEeoOpa3oBaHUE AHHBIX, BU3yallW3allvs JaHHBIX,
UHTEpIIpeTanus pe3ynbTatoB. [IporpamMMHbie cpenctBa u MHTEpHET-CEpBHCH it 00pabOTKH M TIPEIICTaBICHHUS
naHHbIX. bonbiive qanapie. MammmHHOE 00yUeHue

4.2

AHanu3 JaHHBIX C TOMOINBIO AJEKTPOHHBIX TaONWIl. BbIUKCICHHE CyMMBI, CpeTHEr0 apupMeTHIECKOro,
HauOobIIero (HaMMEHBIIETr0) 3HAUYCHHs JAuana3oHa. Beruncinenue kosd@uiMeHTa KOppensuud JBYX psIOB
nanHbIX. [locTpoeHre cToMOYaThIX, TMHEHYATHIX U KPYToBbIX nuarpamm. [loctpoenne rpadukoB ¢pynkumid. [Togdop
JIMHUM TpCHAQA, PCIICHHUC 3aJad IPOTHO3UPOBAHHA. Pemenue 3aa4 ONTUMH3alU C IMOMOIIBIO 3JICKTPOHHBIX
Ta0IHIL

4.3

JuckpeTusanys Ipu MaTEMaTUYECKOM MOJEIMPOBAHUM HENPEPBIBHBIX MPOLECCOB. MOAEIUPOBAHUE IBUKEHUS.
MonenvpoBanue OHOJOTMYECKUX cHUCTeM. MaremaTudyeckue MOJEIM B OSKOHOMMKE. BblumciuTenbHbIe
IKCHEPUMEHTHI ¢ MozaemiMu. OOpaboTka pe3yabTaToOB 3KCIEepUMEHTa. MeToJ HauMEeHbIIMX KBaapaToB. OLEHKa
YHCJIOBBIX MapaMeTpOB MOJAEIHPYEMbIX 00BbEKTOB U MpoleccoB. BoccTaHOBIEHHE 3aBUCUMOCTEH MO pe3ysbTaTaM

IKCIICPUMEHTA

4.4

BepositHocTtHbie mozenu. Metoasl Monte-Kapno. HMmurtanuonnoe wmopenupoBanue. CHCTEMBI MacCOBOTO
00CITy)KUBaHUS

4.5

Tabmunble (pensuuoHHbIe) 0a3bl NaHHBIX. Tabmuiia — mpeAcTaBiIeHUE CBEACHUM 00 OHOTUITHBIX oOBbekTax. [loe,
3anuchk. Kmrou tabnuiel. PaboTta ¢ rotoBoi 0a3oil maHHbIX. 3amoiHeHue 0as3bl MaHHBIX. [loMCK, cOpTUpOBKa U
bunbTpanus JaHHBIX. 3aPOCHl Ha BBIOOPKY JaHHBIX. 3alpOChl ¢ TapaMeTpaMu. BerarcnsieMble Mmosst B 3apocax.
MHuorotabnuunbie 0a3bl JaHHBIX. THUIBI CBA3EH Mex Iy TaOiuuaMu. BaemHwid kimod. [lemocTHOCTh 0a3bl TaHHBIX.
3anpochl K MHOTOTaOIMYHBIM 0a3aM JTaHHBIX




4.6

TekcToBeii mporeccop. CpencrBa mMoucka W aBTO3aMEHBI B TEKCTOBOM Tpoieccope. CTpyKTypUpOBaHHBIE
TEKCTOBbIE JTOKyMeHThl. CHOCKHM, ormaBieHue. [IpaBuina 1UTUPOBAHUS HCTOYHHUKOB H  O(DOpPMIICHUS
oubrorpaUIECKUX CCHUITOK




YUYEBHO-METOANYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOI'O IMTPOLUECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
Nudopmaruka: 10 kinacc: 6a30BbId U yrayosaeHHbIH ypoBHH: yueOHuk: B 2 yactsax / K.1O. Tonskos, E.A. Epemun. -

Mockga: [Ipocsenienue, 2025

Nudopmaruka: 11 kmacc: 6a30BbIil 1 yriyOsieHHbl ypoBHU: yueOHUK: B 2 yactax / K.}O. Tonsikos, E.A. Epemun. -
Mockga: [Ipocsenienue, 2025

METOANYECKHUE MATEPUAJIBI IJI1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
DNeKTpOoHHbINH 00pa3oBarenbHbIl (MHPOpMalMOHHBIN) pecype "Annekc Yueouuk. Mudopmartuka, 10-11 kiacc

000 «Annekc. YueOHUK»



