MHUHHUCTEPCTBO NPOCBEIEHUSI POCCUICKOM ®EJIEPALIMHA
MunucrepeTBo 06pasosanns H Hayku Xa6apoBcKoro Kpas
Yrupagiienue o6pa3oBaHus aJMHHHCTPALHH ropoa Komcomoubek-na-Amype

MOY CHI Ne 22
PACCMOTPEHO COI'JTACOBAHO
Meroauye ;}fi@nﬂﬂeﬂne 3amecTHTENH JIMPEKTOpa 110 YBP
L~
“Tamxosa T.IO. Xucmarynuna E.B.
ITpuxa3s Nel ot «28» aBrycra IIpuxa3 Nel or «28¢» aBrycra 2023‘\_
2023 r. T. :
PABOYAS ITPOT'PAMMA
(ID 2312203)

yueGHoro npeamera « AupopmaTuka» (yrny6aénnbiii ypoBeHb)

st obyyaromuxcst 10 — 11 xnaccos

Komcomonbck-na-Amype 2023



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo unHpopMmaTHke (YyriIyONEHHBI YpOBEHB) HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHusi paszpaboTaHa Ha OCHOBe TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeNbHOM MPOTpaMMBbl CpeHero oOIiero obOpazoBaHus, mpencraBieHHbIX B PI'OC
COO, a raxxe denepanbHOI paboUeil MPOrpaMMbI BOCIIUTAHUSI.

[Tporpamma o uHpOpMaTUKe NAET MPEICTABICHHUE O IENIX, O0IIeH cTpaTeruu 00y4eHHs,
BOCIIUTAHUS U Pa3BUTHU OOydaroluxcsl cpenctBamu ydeOHoro npeamera «MHpopmaruka» Ha
yrayOn€HHOM  ypOBHE,  yCTaHaBIMBaeT  oOs3aTellbHOE  NPEIMETHOE  COJAepIKaHHE,
IPEIyCMAaTPUBAET €ro CTPYKTYpUpOBAaHUE IO pasjenaM U TeMmMaM Kypca, OIpeaesseT
pacripesielieH|e ero mo kiaccam (TojaM U3ydeHus ), AaéT MpUMEpPHOE pacipeaesieHue YIeOHbIX
4yacoB IO  TEMAaTMYECKUM  paslielaM Kypca M PEKOMEHIyemMyl  (IpUMEpHYIO)
MOCIIE0BATEIbHOCTh UX U3YUEHHUS C YUETOM MEKIIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3EH,
JIOTHKH Y4eOHOTO IMpolecca, BO3PACTHBIX 0COOEHHOCTEH 00yUJarommxcsl.

[lporpamma 1o wuH(pOpPMATHKE OMNpenenseT KOJMYECTBEHHbIE M KadeCTBEHHBIC
XapaKTepUCTUKU Yy4eOHOro matepuana Ui KaXJIOoro roja HU3y4eHHs, B TOM 4YHCIE s
COJICP)KATEIbHOTO HAMOJIHEHHWs] Pa3HOrO0 BUJA KOHTPOJS (IIPOMEXKYTOUHOM —aTTecTaluu
00y4aromuxcsi, BCEPOCCUUCKUX MPOBEPOUHBIX pabOT, rOCYIapCTBEHHOW UTOTOBOM aTTECTAIINH).
[IporpamMa 1o wHPOpPMATHKE SBISETCS OCHOBOW MJISi COCTABICHHS ABTOPCKUX Yy4eOHBIX
IpOTpaMM U Y4eOHHKOB, IOYPOYHOTO TUIAHUPOBAHUS Kypca YUUTEIIEM.

Hudopmaruka B cpeineM o01ieM 00pa3oBaHUU OTPAXKAET:

CYIIHOCTh HMH(OPMATUKM KaK Hay4yHOM JHUCUUIUIMHBI, H3y4arolleil 3aKOHOMEpPHOCTU
IPOTEKaHHUs U BO3MOYKHOCTHM AaBTOMAaTH3allMM HH(OPMALMOHHBIX IPOIECCOB B PA3JIMYHBIX
CUCTEMaX;

OCHOBHBIE 00JIaCTU TpPHUMEHEHUS WH(OPMATUKH, TMPEXIe BCEro HHPOPMAIMOHHBIE
TEXHOJIOTHH, YIIPaBJICHHE U COLIMATBHYIO cepy;

MEXIMCUUIUITMHAPHBIA XapakTep MHPOPMATUKU U UHPOPMALIMOHHON JESTENbHOCTH.

Kypc nndopmatuku s ypoBHs CpeHEro o01ero oopa3oBaHus SBISETCS 3aBEPIIAIOIIUM
ATAOM HEMPEPHIBHON MOJATOTOBKU 00ydJaromuxcs B 001acTu HHGOPMATUKH U HH)OPMAIIMOHHO-
KOMMYHHKAITIOHHBIX TEXHOJOTHH, OMUpPAeTCs Ha CoJepkaHue Kypca HH()OPMATUKH YPOBHS
OCHOBHOTO o0O0mHIero o0pa3oBaHMsI M OIBIT TOCTOSHHOIO NpPUMEHEHHS WH()OpPMalMOHHO-
KOMMYHMKAIIUOHHBIX TEXHOJIOTUH, JaéT TEOPEeTHUECKOE OCMBICIEHUE, WHTEpHpEeTaluo u
0000111€H1E 3TOTO OTIBITA.

Pesynbratel yrmyOnéHHOro ypoBHS H3yueHus ydeOHoro mpenmera «HbopmaTukar
OpUEHTUPOBaHbl Ha TMOJY4YeHHE KOMIETEHTHOCTEH g Mocieayroulel npodeccrnoHalbHON
JeSITeIbHOCTH KaK B paMKax JaHHOM NMpeAMETHON 00J1acTH, TaK U B CMEXHBIX C HEl 00JacTsx.
OHM BKJIIOYAIOT B ce04:

OBJIQJICHHE KIIFOUEBBIMH MOHATUSMH U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCA AaHHAas
npeaMeTHas 00JacTh, pacrno3HaBAaHUE COOTBETCTBYIOIIMX UM IPU3HAKOB W B3aUMOCBSI3EH,
CIIOCOOHOCTH JIEMOHCTPUPOBATH PA3IMYHBIE MOAXO/bI K U3YYEHHIO SIBJICHHUM, XapaKTepPHBIX AJIs
M3y4aeMoil mpeMeTHOI 001acTu;

YMEHHUE pellaThb TUIOBBIE MPAKTUYECKUE U TEOPETHUECKUE 3a/lay, XapaKTepHbIE IS
HCIIOJIb30BaHUsl METOJIOB U MHCTPYMEHTapus JaHHOU IpeIMeTHON o0acTy;

HaJM4he TPEACTABICHWM O MaHHOM NIPEIMETHOM O00JacTH KakK IeJIOCTHOW TEOpUH
(COBOKYITHOCTH TE€OPHii), OCHOBHBIX CBSI3X CO CMEXHBIMU OOJIACTSIMH 3HAHUH.



B pamkax yrmyOnéHHOro ypoBHS ~ M3ydeHHUs HWHGOOpMATHKH  00ecreuynBaeTCs
IeJIeHaNpaBJIeHHas MOATOTOBKA 00YYaIOIMXCsl K MPOJOJDKEHUIO 00pa30BaHusl B OpraHU3aIMIX
npoeCCHOHATBHOTO 00pa3oBaHUs IO CIEHUAIBHOCTSAM, HEMOCPEICTBEHHO CBSI3aHHBIM C
IU(PPOBBIMU  TEXHOJIOTUSAMHM, TaKUM Kak HpPOrpaMMHas HHXKEHepHs, WH(POpMalUOHHAs
0e3011aCHOCTb, HMH(OPMAIMOHHBIE CHCTEMbl U TEXHOJIOTMH, MOOMJIBHBIE CHCTEMBI U CETH,
0oJbIIME JaHHBIE U MAIIMHHOE OOy4yeHUE, MPOMBIIUICHHBI UHTEPHET BElel, UCKYCCTBEHHBIN
MHTEJUIEKT, TEXHOJOTUM OeCHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIE TEXHOJOTHH,
CHCTEMBI PACIPEesIEHHOIO peecTpa, TEXHOJIOTMU BUPTYAIIbHOM U JOMOIHEHHON peanbHOCTEN.

OcHoBHas 1enb n3ydeHus yyeOHoro npeamera «MHpopmaTtuka» Ha yriry0ja€HHOM ypOBHE
cpeaHero odmero oOpa3oBaHUs — oOOecleyeHue AaTbHEHWIero pa3BUTUS HWH(GOPMAIMOHHBIX
KOMIIETEHIIMH OO0YyYarlomerocs, €ro TOTOBHOCTH K JKM3HM B YCJIOBHAX pPa3BUBAIOIIETOCS
MH(POPMALIMOHHOTO O0IECTBAa U BO3pacTarolle KOHKYPEHIMH Ha phIHKE Tpyaa. B cBs3u ¢ 3Tum
nzydyenue nadopmatuku B 10—11 xmaccax 10DKHO 00€CTICUNTB:

c(OPMHPOBAHHOCTh MHPOBO33PEHHs, OCHOBAHHOTO Ha MOHMMAHUH POJIH MHPOPMATHKH,
MH(POPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIIECTBE;

c(OPMHPOBAHHOCTb OCHOB JIOTHUECKOTO U aJITOPUTMHUUECKOTO MBIIIUICHUS;

c(OPMHPOBAHHOCTh YMEHUH pa3zauyaTh (GakTbl M OLEHKH, CPaBHUBATh OLIEHOYHBIE
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPUSMHU OLEHUBAHUS U CBSI3b KPUTEPUEB C ONPEIEIEHHON
CHCTEMOM IIEHHOCTEH, IPOBEPSTH HA IOCTOBEPHOCTh M 00001IaTh HHPOPMALIUIO;

c(OPMHPOBAHHOCTb MPEJCTABICHUN O BIUSHUM HH(OPMAILIMOHHBIX TEXHOJIOTUN Ha KU3Hb
4yejJoBeKa B OOIECTBE, IOHMMAHHE COLUAIBHOTO, 3KOHOMMYECKOIO, IOJIUTHYECKOrO,
KyJIbTYPHOTO,  IOPUJIWYECKOT0,  IMPUPOAHOIO,  IPrOHOMHYECKOIO,  MEAMIMHCKOIO U
(U3HNOTIOTHUECKOTO KOHTEKCTOB HH()OPMAIIHOHHBIX TEXHOJIOTHIA;

IPUHATHE MPABOBBIX M 3TUYECKUX ACMEKTOB MH(GOPMALMOHHBIX TEXHOJIOTUI, OCO3HAHUE
OTBETCTBEHHOCTH JIIOZICH, BOBJICYEHHBIX B CO3JaHUE M HUCHOJIb30BaHUE HH(POPMALMOHHBIX
CUCTEM, paclpocTpaHeHHE NH(DOPMALIHH;

CO3JaHME YCJIOBMM Ui pa3BUTHS HABBIKOB  Y4eOHOH, MPOEKTHOH, Hay4yHO-
UCCIIEI0BATEIbCKON U TBOPUYECKON AEATEIbHOCTH, MOTHBALIMK O0yYaroIuXcs K CAaMOPa3BUTHIO.

B conepxanun yae6Horo npeamera «MHpopmaTHKay BBIIENSIOTCS YEThIPE TEMATUHYECKUX
paszzaena.

Paznen «{ugpoBasi rpaMOTHOCTB» MOCBALIEH BONPOCAM YCTPOMCTBA KOMIBIOTEPOB U
JPYTUX 3JIEMEHTOB LU(PPOBOIO OKPYXKEHHUs, BKIIOYAas KOMIIBIOTEPHBIE CETH, HCIIOJIb30BaHHIO
CPEICTB OMNEpPAIMOHHOW CcHUCTeMbI, paboTe B ceTu VHTepHET M HUCHIOIb30BaHUIO WHTEpPHET-
CepBUCOB, HHHOPMAITMOHHON 0€30MaCHOCTH.

Paznen «Teoperuyeckue OCHOBbI HMH(OPMATHKH» BKIIOYAaET B ceOs NOHATUHHBIN
anmnapar MHPOPMATUKH, BOIPOCH KOJUPOBAHHUS MH(POPMALMU, W3MEPEHUsT MH()OPMAIIMOHHOTO
00BbEMa TaHHBIX, OCHOBBI AJITeOpbI JIOTUKH M KOMIIBIOTEPHOTO MOJEINPOBAHMUSL.

Paznen  «AaroputmMbl M NPOrpaMMHpPOBAaHHe)  HalpaBlIeH Ha  Pa3BUTHE
QITOPUTMUYECKOTO MBINUICHHS, pa3pabOTKy aJIroOpuTMOB M OIEHKY UX CJIOXHOCTH,
(dopMHpOBaHHE HABBIKOB pEAJM3alMU MPOrpaMM Ha S3bIKax MPOrPaMMHPOBAHUS BBICOKOTO
YPOBHSI.

Paznen «MH(popManMOHHBIE TEXHOJOTMM» TIOCBAUIEH BONPOCAM NPHUMEHEHUS
MH(OPMALIMOHHBIX TEXHOJOTUM, PEaM30BaHHBIX B NMPUKIAJAHBIX MPOTPAMMHBIX MPOAYKTaX U
UHTEpHET-CepBUCaX, B TOM YHCIE B 3aJadyax aHajgu3a JAHHBIX, MCIIOJb30BaHUIO 0a3 JAHHBIX U
AIIEKTPOHHBIX TAOJMII ISl PEIIeHUs TPUKIIaIHBIX 3a/]1a4.



B npuBenénHom nanee copepxaHuu ydebHoro npeamera «HbopmaTuka» KypcuBOM
BBIJICJIEHBI JOTIOJIHUTEIBHBIC TEMbI, KOTOPBIE HE BXOASAT B 00s3aTEIbHYIO IPOTpaMMy O0y4YeHHUS,
HO MOTYT OBITh MPEUIOKEHBI JJsl W3YYeHHs! OTIACIbHBIM MOTHBHPOBAHHBIM M CHOCOOHBIM
00yJaronuMcH.

VYriny0néHHbIH ypOBEHb U3y4eHUS] MHPOPMATHUKU PEKOMEHIYETCS JJI TeXHOJIOTHYEeCKOro
npoduiis, OPHEHTUPOBAHHOTO HAa WMHXCHEPHYI0 M MH(POPMALMOHHYIO c(epbl AEATEIbHOCTH.
Yrny6néHHblii ypOBEHb H3ydeHUs MH(OPMATHKH OOECIeYMBAET: MOATOTOBKY OOyYaroMIMXCs,
OPUEHTUPOBAHHBIX Ha CIEUUATbHOCTH B O0JacTd HMHYOPMALMOHHBIX TEXHOJOTHH U
WHKCHEPHBIE CHEIHATbHOCTH, y4acTHEe B MPOEKTHOM M HCCIIENOBATENbCKON JeATeIbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMH HAINpaBJICHUSMH OTPacid WH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH, TOATOTOBKY K YYacTHIO B OJHMMIIMAJaX M caade EIWHOro rocynapcTBEHHOTO
JK3aMeHa 1o HHPOpMaTHKeE.

[TocnenoBarenbHOCTh M3Yy4YEHHUS TEM B Ipeleiax OJHOro roja oOydeHHs MOXKET ObITh
U3MEHEHa I0 YCMOTPEHHMIO YYHTENIsl IpPU IOATOTOBKE pabouyeil mporpaMMbl M HOYPOUYHOTO
TUTAHUPOBAHMSL.

OO61iee yKucno 4acoB, PeKOMEHOBAHHbBIX 7S U3yueHus uHdopmaruku — 272 gaca: B 10
kiacce — 136 yacoB (4 yaca B Hezeno), B 11 kimacce — 136 yacoB (4 yaca B HEZACIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

HudpoBasi rpaMOTHOCTH

TpeboBaHus TEXHUKH 0€30IIACHOCTU U TMTHEHBI IPU PabOTE C KOMITBIOTEPAMHU U APYTUMH
KOMITOHEHTaMH IU(PPOBOTO OKPYKEHUSI.

[Tpunuuner pabOThl KOMIIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. ApXHUTEKTypa (oH
Helimana. ABTOMaTn4ecKoe BBIIIOJIHEHUE TPOrpamMmsl IponeccopoM. OnepaTuBHas1, MOCTOSHHAS
U JonroBpeMeHHas mnamsaTb. OOMEH JaHHBIMH C MOMOIIBI0 IMH. KOHTposiepsl BHEUIHHX
ycTpoucTB. [Ipsamoii 1oCcTyI K naMATH.

OCHOBHbIE TEHACHIMU PpPa3BUTHS KOMIBIOTEPHBIX TexHosoruil. [lapamiensHble
BbIUMCIICHUs.  MHoromnponeccopusle  cuctembl.  CynepkoMmbroTepsl.  Pacrpenenénnble
BBIYUCIIUTENbHBIE CHCTEMBI M 00paboTKa O00MbIIMX NaHHBIX. MOOHIBEHBIE IIU(POBBIE YCTPOKCTBA
U HUX Ppoidb B KOMMYHHUKaUuAX. BcTpoeHHble KOMIBbIOTEPBL. MUKPOKOHTPOIIIEPHI.
PobGoTu3npoBaHHbIe MPOU3BOICTBA.

[IporpaMmMHoe  oOecrieueHHe KOMIIBIOTEPOB M KOMIIBIOTEPHBIX CHUCTEM. Buibl
IPOTPaMMHOTO obOecrieueHus: U ux HazHaueHHe. OCOOCHHOCTH MPOrpaMMHOTO OOeCIeUYeHUs
MOOWJIBHBIX  ycTpoiicTB. IlapamnensHoe mnporpamMupoBanue. CHCTEMHOE TNPOrpaMMHOE
obOecnieuenue. OnepanuoHHbIE CHUCTEMBL. YTHIUTHL JlpaiiBepbl ycTpoiicTB. MHcramnauus u
JEUHCTAIUTSIHS POTPAaMMHOT0 00eCreYeHHUS.

@aiinoBeie cuctembl. [IpUHIUNIBI pa3MeneHns 1 UMEHOBaHUS (HaIOB B OJITOBPEMEHHOM
namsatu. [llabnons! qy1s onucanus rpymn Qaitios.

[TporpammHuoe obecnieuenue. JlnieH3upoBaHre NPOrpaMMHOTO o0ecriedeH s ¥ IUPPOBBIX
pecypcoB. llponpuerapHoe u cBoOogHOE mporpammHoe oOecneuenue. Kommepueckoe u
HEKOMMEPYECKOE HCIIOJIb30BAHME IPOrPAMMHOIO OOecreueHuss M LUPPOBBIX PECYpPCOB.
OTBeTCTBEHHOCTh, YCTaHABJIMBaeMas 3aKOHoOJaTelnbcTBOM Poccuiickoit ®enepaunuu  3a
HEMpaBOMEPHOE UCIIOIb30BAHNUE MPOTrPAMMHOI0 00ecTIeUeHNs U IM(PPOBBIX PECYPCOB.

[TpyHIMIIBI TOCTPOEHUS W allapaTHbIE KOMIIOHEHThl KOMIIBIOTEPHBIX ceTell. CeTeBble
npotokoisl. Ceth UnTepHET. Anpecanus B cetu Mutepnet. [Iporokonsl creka TCP/IP. Cucrema
JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ nomoumipro  Macok  mozcered.  CereBoe
agMuHMCTpUpoBaHue. IlomydyeHne NaHHBIX O CETEBBIX HACTpoilkax Kommbrorepa. IIposepka
HaJIM4Us CBS3U € y3JI0M ceTu. Onpeenenre MapipyTa JIBUKEHUS TTaKeTOB.

Bunst gestenpHoctT B cetu Wutepuer. CepBuchl Wutepnera. ['eomHdopmanrionHbie
cUCTeMBl. ['e0J0KallMOHHBIE CEPBUCHI PEALHOTO BPEMEHH (Hampumep, JOKalus MOOUIIbHBIX
Tene(pOHOB,  ONpeJeNieHHe  3arpy>KeHHOCTH  aBTOMAarucTpaieil),  HMHTEepPHET-TOProBIl,
OpoHUpOBaHUE OMIJIETOB U TOCTUHHIL.

['ocynapcTBeHHbBIE 3JEKTPOHHBIE cepBUCHl U yciayru. ColuanbHble CETH — OpTraHu3alus
KOJIJISKTUBHOTO B3aUMOJICHCTBUS M OOMeHa AaHHbIMU. CeTeBOM ATHUKET: IMpaBuia MOBEACHUS B
kubepnpoctpanctBe. I[Ipobrema mOATMHHOCTH TONMydeHHOH uHGpopMmanuu. OTKpBITHIE
o0pa3oBaTelibHbIE PECYPCHI.

TexHOreHHblE W JKOHOMHMYECKHE  YIpO3bl, CBSI3aHHBIE C  HCIOJb30BaHUEM
UH(POPMALIMOHHO-KOMMYHUKALMOHHBIX TeXHONorui. O0mmue npo0iaeMsl 3auThl HHGOpMauu u
uHpopMannoHHOM Oe3omacHocTu. CpeacTtBa 3amMThl  HMHGOpPMAmMM B KOMIBIOTEpax,



KOMIIBIOTEPHBIX CETSIX M aBTOMAaTU3MPOBAHHBIX HWH(POPMALMOHHBIX cucTeMax. IIpaBoBoe
obecrnieueHrne HHHOPMAIIMOHHON OE30MMACHOCTH.

[IpenoTBpamieHne HECAHKIMOHUPOBAHHOTO JOCTYNMa K JHMYHOW KOH(HICHIMAIHHON
uHpOpMaLlMY, XpaHALIeWcs Ha IEPCOHAIBHOM KOMIIBIOTEpE, MOOWIIBHBIX YCTPOHCTBAX.
BpenonocHoe mnporpammHoe obecriedeHue M cnocoObl OOpbObl ¢ HUM. AHTHUBHUPYCHbBIE
nporpammbl. Opranu3anus JMYHOTO apxuBa nHpopmauuu. PesepsHoe konuposanue. [laponbHas
3aIIMUTa ApXUBA.

HIudpoanue nanHbix. CumMMeTpuuHble U HecuMMeTpuuHble mudpbl. Hudpsr npoctoit
samensl. [udp Lezaps. Hludp Bwkenepa. Anropurm mmdpoBanus RSA.

Teopernueckne 0oCHOBbI HHPOPMATHKH

Wudopmanus, nanasle u 3HaHusA. MH(MOpMaIMOHHBIE MPOLECCH B MPHUPOJIE, TEXHUKE U
oOmiecTse.

HenpepbiBHbIE U JUCKPETHbIE BEIMYMHBI U CUrHaibl. HeoOXoAMMOCTh NHCKpETH3aLuu
uHpOpMaLny, IpeTHa3HAYCHHOH JIs1 XpaHEHHsI, Iepeiay 1 00padOTKU B IIU(PPOBHIX CHCTEMAX.

JBonuHoe koaupoBaHue. PaBHOMEpHbIE M HEpaBHOMEpHbIE KoOnbl. JlekonupoBaHue
COOOLIeHNH, 3alIMCAHHBIX C IOMOIIBI0 HEpPAaBHOMEPHBIX KoJ0B. YcioBue dano. [locrpoeHue
OJIHO3HAYHO [JEKOAMPYEMBIX KOJOB C IOMOIIBIO JAepeBa. ENMHMIIBI M3MEpEHMs KOJIMYECTBa
uHpopmanuu. AnpaBUTHBIA MOIX0 K OIIEHKE KOJINYEeCTBA HH(DOPMAIIH.

Cucremsl cuucieHusi. Pa3BépHyTas 3amuch LENbIX U JPOOHBIX YHMCEN B MO3ULIMOHHOU
cucreMe cuucieHus. CBOICTBa MO3UIIMOHHOM 3allUCH YMCHA: KOJMYECTBO LUGpP B 3aIlUCH,
IIPU3HAK JEIMMOCTH YHUCJIA HA OCHOBAaHUE CHCTEMBI CUMCIICHHs. AJTOPUTM IE€peBOJa LIEJIOro
ymciia u3 P-nuHOM cucTemMbl CUMCIIEHUS B IECATUUHYIO. AJITOPUTM IIEpeBoAa KOHEUHOU P-nuHoit
IpoOu B AECATUYHYIO. AJITOPUTM TIEPEBOAA LEIOTO YUCIIA U3 ACCATHYHOW CUCTEMBI CUMCIICHUS B
P-uunyto. IlepeBox koHeuHOU AecsaTuuHOM apobu B P-munyro. JIBouuyHasi, BOCbMEpUYHAs W
HIECTHAaTepUYHasi CUCTEMbl CUMCIIEHHUS, CBA3b MEX1y HUMU. ApudMeTHuecKue onepanuu B
NO3UIMOHHBIX CHUCTEMaxX cuucieHus. TpouuHas ypaBHOBEIIEHHAs CHCTEMa CYMCIICHUS.
JIBOMUHO-IECATUYHAS CUCTEMA CUUCIICHUSI.

KonupoBanue TtekctoB. KomupoBka ASCIL. OpnnoOGaiitHble koaupoBku. CraHmapr
UNICODE. Koauposka UTF-8. Omnpenenenue WHPOPMALMOHHOTO 00BbEMA TEKCTOBBIX
COOOIIEHUH.

KoaupoBanue nzobpaxenuil. OueHka HTHPOPMAIIMOHHOTO 00bEMa rpa)UyecKUX JaHHBIX
IpY 3aJaHHBIX pa3pelleHud U TIyOMHe KoaupoBaHus LBeTa. L[BeroBble Mojenu. BexTopHoe
koaupoBanue. @opmarsl rpapuueckux aiinos. TpéxmepHas rpaduka. OpaxranbHas rpaduka.

KomupoBanue 3Byka. Orerka uH(OpMamoHHOT0 OOBEMA 3BYKOBBIX JaHHBIX IMPHU
3a/laHHBIX 4aCTOTE JUCKPETU3ALMH U Pa3psIIHOCTH KOJUPOBAHUSI.

Anrebpa noruku. [loHsTue BbICKa3bIBaHMs. Bbicka3biBaTenbHble (HOpMBI (IPEAMKATEHI).
KBaHTOpBI CyI1€CTBOBAHUS U BCEOOLTHOCTH.

Jlormueckue omnepauuu. Tabmuipl ucTuHHOCTU. Jlornueckue BbIpakeHus. Jlormueckue
TokJecTBa. Jloka3aTenbCTBO JIOTMUECKUX TOXAECTB C TIOMOIIbIO TaOJHI] HMCTUHHOCTH.
Jlorndeckue onepanuu ¥ ONEPaALUU HaJ MHOXKECTBAMH.

3aKkoHBI anreOpsl JOTMKH. DKBUBAJIEHTHBIE NMPEOOpPA30BaHMS JIOTHUECKUX BBIPAKECHUH.
Jlornueckue ypaBHEHUs U CHCTEMBI YPAaBHEHMIA.

Jlornueckue (QyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JOTHUYECKMX (YHKIMH OT
KOJINYeCTBA apryMeHTOB. [1oJiHbIE CHCTEMBI JIOTHYECKUX (YHKLIUH.

Kanonnyeckne ¢Gopmbl JIOrH4ecKkux BbIpakeHUH. CoBepIIeHHbIE IU3bIOHKTHBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHbIE (DOPMBI, AITOPUTMBI UX TOCTPOCHHUS 110 TaOIHIIE HCTUHHOCTH.



Jlorndeckue sneMeHThl B cocTaBe kommbroTepa. Tpurrep. Cymmarop. MHoropaspsiaHbii
cymmarop. IlocTpoeHne cxeM Ha JOTMYECKMX JJIEMEHTax I10 3aJaHHOMY JIOTUYECKOMY
BBIPAKEHUIO. 3aMKUCh JIOTHUYECKOTO BBIPAXKEHUS I10 JIOTHUYECKOM cXxeMe.

[IpencraBnenue uenbix yucen B MaMITH KOMIIbroTepa. OTrpaHUYEHHOCTh JUAaNa30Ha YHCeN
IIpU OTPaHUYECHUM KOJIMYECTBAa pa3psanoB. llepenonHeHue pa3psaHoil ceTku. be33HakoBble U
3HAKOBBIC JJAHHBIC. 3HAKOBBIA OUT. JIBOMUHBIN JOMOJHUTEIHHBINA KO OTPUIIATEIILHBIX YHCET.

[ToGuToBBIe NOTMYEcKUe omepanuu. Jlormueckui, apuMeTHUecKuit W HUKIUYECKUN
casury. [IudpoBanue ¢ momorbo MOOKUTOBOH ornepaiuu «uckaovaromee NJIN».

[IpencraBnenre BEHIECTBEHHBIX YHCEI B IaMATH KOMIbIOTEpA. 3HAauvamas 4acTb M
NOpAJOK uMcia. Jluanma3oH 3HA4YeHMH BELIECTBEHHBbIX uwucen. [IpoOnemsl XpaHeHuUs
BELIECTBEHHBIX YMCEJ, CBSI3aHHBIE C OrPAHMYEHHEM KOJMYECTBAa pa3psaoB. BblloiHeHue
orepaiuil ¢ BelEeCTBEHHbIMU YHCIIAMH, HAKOIIJICHHE OIIUOOK MPY BBIUMCICHUSIX.

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

OnpeneneHne BO3MOXHBIX PE3yJIbTaTOB padOThl MPOCTEUIIMX aJrOPUTMOB YIPABIICHUS
WCIIOJIHUTENIIMU W BBIUUCIUTEIBHBIX airoputmoB. OmpeneneHne HCXOIHBIX JaHHBIX, MPHU
KOTOPBIX QJITOPUTM MOXKET JaTh TPEOYEMbIil pe3ybTar.

Otanbl pelleHus 3aJad Ha KomibloTrepe. MHCTpyMeHTanbHbIE CpeACTBa: TPaHCIATOP,
OTIAAUUK, TPOGUIHMPOBIIMK. KOMIMISAIMS © WHTEpHIpeTanus MporpaMM. BupTryaibHbIE
MAIITUHBI.

WuterpupoBanHas cpena paszpaboTkd. Mertonbl oTiaaku mporpamMm. lcmonb3oBaHue
TpaccupoBOYHBIX TaOmuil. OTianouHslii BeIBOJ. [lomiaroBoe BhIMOIHEHHE MporpaMMbl. Touku
octaHoBa. [IpocMOTp 3HaUEHUI IEPEMEHHBIX.

Azpik nporpammupoBanus (Python, Java, C++, C#). Tumnbl naHHBIX: LEIOYHUCICHHBIE,
BEILECTBEHHbIE, CHMBOJIbHBIE, JIorTnueckue. BerBnenus. CnoxHble yciaoBus. L{ukiibl ¢ ycnoBueMm.
[uknbl o nepeMeHHO. B3anmMo3aMeHseMOCTh pa3IMYHbIX BUJOB LMKIOB. IHBapHaHT LUKIIA.
CocraBieHue UK C UCI0JIb30BAHUEM 3apaHee ONpPeeIEHHOIO MHBAapHUaHTa IUKIIA.

HoxymentupoBanue nporpamMm. Mcnosb3oBanue kommeHTapueB. [loaroroBka onucanus
MpOrpamMMbl U UHCTPYKLIUHU ISl IOJIb30BaTEs.

Anroput™Mbl 00OpaOOTKU HATYpalbHBIX YHCEN, 3alUCaHHBIX B TMO3UIIMOHHBIX CHUCTEMax
CUMCICHHUS: pa30MeHHe 3amucy 4YKcia Ha OTAeIbHble LHU(PHI, HAXOXKIECHHE CYMMBbl U
npou3BeneHus Hudp, HaX0XKACHNE MaKCUMaIbHON (MUHUMAJIbHOM) HU(PBI.

HaxosieHne Bcex mpoCThIX YKCel B 33JJaHHOM Jauana3oHe. [IpeacraBienue yucna B BUie
HabOpa MPOCTHIX COMHOXKHUTENEH. ANTOPUTM OBICTPOTO BO3BE/ICHUS B CTETICHbD.

O6paboTka naHHBIX, XpaHAmuxcs B ¢ainax. TekcToBble U nBouuHbIe (ailibl. DaitnoBbie
nepemeHHbIe ((paitioBbie ykazarenu). Utenue u3 aiina. 3amuce B daii.

PazOuenue 3amaun Ha moazanauu. [loamporpammel (poreaypsl U Gynkuun). Pexypeus.
PexypcuBHble 00BbekThl ((paxTainsl). PexypcuBHble mponenypsl u ¢yHkIMH. Mcnonab3oBaHue
CTeKa JJIsl OpraHU3ali PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBanne cTaHAapTHOW OMOIMOTEKM s3bIKa MporpamMMupoBanus. llomkmrodeHue
OMOMMOTEeK MOANPOTpPaMM CTOPOHHUX MPOU3BOAUTENEH. MOIYIbHBIA MPUHIUI MOCTPOCHUS
porpamm.

Yucnennsle Metonbl. TouHoe u mpuOMMKEHHOE pelieHus 3a1aud. YucieHHbIe MEeTOJIbI
pellleHuss ypaBHEHUH: MeToja rmepebopa, METOJA IMOJIOBUHHOrO jeneHus. I[IpubnmxénHoe
BBIUMCJICHHE AJUH KPUBBIX. Brrumcienue miuomaaei Guryp ¢ moMoIIbI0 YHUCICHHBIX METOJOB
(MeToa mpSIMOYTOJILHUKOB, MeTO Tpamneruii). [lonck Mmakcumyma (MUHUMYMa) GYHKITUH OJTHOU
MEePEMEHHOI METO10M MOJIOBUHHOTO JIEJICHUSI.



O0paboTKa CUMBOJIBHBIX JaHHBIX. BCTpOeHHBIE (YHKIUH A3bIKA IPOIrPAMMHUPOBAHUS IS
00pabOTKM CHMBOJIBHBIX CTPOK. AJNTOpPUTMBI OOpabOTKM CHUMBOJBHBIX CTPOK: MOJCYET
KOJINYECTBA MOSIBICHUH CHMBOJIa B CTpPOKE, pa30MEHHE CTPOKM Ha CJIOBa MO MPOOEITbHBIM
CHUMBOJIaM, IIOUCK IOACTPOKM BHYTPH [aHHOW CTPOKH, 3aME€HAa HAWJCHHOM IOJACTPOKM Ha
JPYryto cTpoKy. I'eHepanust Bcex CIIOB B HEKOTOPOM aii(haBUTE, YIOBJIETBOPSIOUIMX 3aJaHHBIM
orpannuenusM. [Ipeobpa3zoBanue unciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M TOCIENOBAaTEILHOCTH YHUCeN. BblunciaeHne 0O0OOIIEHHBIX XapaKTEPUCTHK
3JIEMEHTOB MAacCUBa WJIM YHUCIOBOM I0OCIIEA0BATEIBbHOCTH (CYMMBI, NPOU3BEIEHUS, CPEIHETO
apu(METHYECKOro, MUHUMAJIBHOIO M MAaKCHUMAJIBHOTO 3JEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YIOBJIETBOPSIOIINX 33JITAaHHOMY YCJIOBHIO). JIMHEHHBIN MOMCK 33 JaHHOTO 3HAYEHUSI B MACCHBE.

CoprupoBka ogHOMEpHOro MaccuBa. IIpocTele METOABI COPTUPOBKM (METOJ Iy3BIPHKA,
METOJ BbIOOpPA, COPTUPOBKa BcTaBkaMu). COpTHpOBKa CiIusiHUEM. bpicTpas copTupoBKa MaccuBa
(amroput™M QuickSort). [[BONYHBIN MOMCK B OTCOPTHPOBAHHOM MAaCCHBE.

JIBymepHbIe MacCHBBI (MaTpHIbl). AJTOPUTMBI OOpaOOTKM JBYMEPHBIX MAaCCHBOB:
3alo0JHEHUE JIBYMEPHOI'O YMCIOBOIO MaccHBa IO 3a/JlaHHBIM IIpaBUJIaM, IOUCK 3JIEMEHTa B
JIBYMEPHOM MAaCCHBE, BHIYHMCIEHHE MAaKCUMyMa (MHHMMYMa) U CYMMBbI 3JIEMEHTOB BYMEPHOI'O
MaccHBa, IEPECTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOI'O MacCHBA.

HNHpopManOHHBIE TEXHOJTOTHH

TexcroBeiii mponeccop. PegaktupoBanue u dpopmaruposanue. [Iposepka opdorpadun n
rpamMMatuku. CpezncrtBa INMOMCKAa M aBTO3aMEHBI B TEKCTOBOM Iporeccope. Mcnoap3oBaHue
ctiwield. CTpyKTypUpOBaHHBIE TEKCTOBBIE NOKyMEHTbI. CHOCKHM, oriaBiaeHue. KoiekTuBHas
pabora ¢ JokyMeHTaMu. THCTpyMEHTBI pelieH3upOBaHus B TEKCTOBBIX Iporieccopax. Obaunbie
cepBuchl. JlenoBas mepenucka. Pedepar. [IpaBuia muTHpoBaHUS UCTOYHUKOB U odopmIiteHuUs
6ubnmuorpaduueckux ccputok. OpopmiieHHe CIIUCKA JIUTEPaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHON
BEPCTKOM TeKcTa. TexHMUeckue cpeicTBa BBoJa TekcTa. Crenuanu3upoBaHHBIE CPEICTBA
PEAAKTUPOBAHUS MAaTEMATUYECKUX TEKCTOB.

AHamu3  naHHbIX. OCHOBHBIE  3aJaud  aHaJW3a  JaHHBIX:  [POTHO3MPOBAHUE,
KJIaccuuKkanus, KiacTepusalus, aHanu3 oTkJIoHeHui. IlocnenoBaTenbHOCTh pelieHus 3agad
aHaJM3a JaHHBIX: COOpP MEPBUYHBIX JaHHBIX, OYUCTKA U OLIEHKA KayecTBa JJaHHBIX, BEIOOP W/WIIN
MIOCTPOCHHWE MOJENHU, IpeoOpa3oBaHUE [aHHBIX, BU3YyalIM3alMs JaHHBIX, HMHTEpHpETarus
pe3ynbraroB. IIporpaMMHbIe cpefcTBa U MHTEPHET-CEPBUCHI Ui 00pabOTKU U MpeICTaBICHUS
NaHHbIX. bonbiue nanHble. MamuHHOe 00ydyeHue. HTeIeKTyalbHbli aHaIN3 JaHHbIX.

AHau3 JaHHBIX C TMOMOIIBIO 3JEKTPOHHBIX Tabiuil. BbluncieHune cymMbl, CpeiHero
apudMeTHYecKoro, HauOoJblIero (HAUMEHBIIEro) 3HAYEHUs JAuarna3oHa. BeruucieHue
Kod(uIMeHTa KOPpEIsUN JBYX psoB AaHHbIX. llocTpoeHue cronbuarhixX, JIMHEHYAThIX U
KpyroBbix auarpamm. [loctpoenue rpadgukos Gynkuuii. [Tonbop nuuum TpeHaa, penieHue 3aaay
IIPOrHO3MPOBAHUS.

UucneHHoe pelleHre ypaBHEHUH € MOMOIIBI0 Moadopa mapaMerpa. OnTumM3anus Kak
MOWCK HAWIy4dllero pelleHus B 3aJaHHbIX ycioBusx. lleneBas ¢yHKUMSA, orpaHHMYEHUS.
JlokanbHble W TII00ANBbHBIM MHUHUMYMBI 1esieBOM (yHkuuu. PerneHue 3amad onTHMM3aLUU C
MOMOIIIBIO AJIEKTPOHHBIX TAOJIHII.

11 KJIACC

Teopernueckne 0CHOBbI MHPOPMATHKH



Teopernueckne MoAXoAbl K OLEHKE KOJIMYECTBA MH(MOpPMALUHU. 3aKOH aJJAUTUBHOCTHU
uHpopmanuu. Popmyna Xapriu. Mapopmanus u BepositHocTs. Popmyna [lleHHOHA.

Anroputmsl cxatus gaHHeix. AnroputMm RLE. Anroputm Xaddmana. Anroputm LZW.
ANrOpUTMBI CKaTHsl JAHHBIX C IOTEPSAMH. YMEHbIIEHHE IJIyOMHBI KOAMPOBAHUS IBETA.
OcHoBHbIE uaeu aaroputMmoB cxatus JPEG, MP3.

CKOpocTh mepefay JaHHBIX. 3aBHCUMOCTh BPEMEHHU Iepeladyd OT HH(POPMAIMOHHOTO
00bEMa JTaHHBIX M XapaKTEPUCTHK KaHama CBs3U. [IpUYMHBI BO3HMKHOBEHHUS OIIMOOK NpHU
nepezaaye AaHHbIX. Kozpl, mo3posnsmone oOHapyKuBaTh U UCIPABIATh OLIMOKH, BOZHUKAIOLINE
npu nepenauye naHHbIX. PaccrosHue Xsmmunra. Koguposanue ¢ moBTopeHueM OutoB. Koabl
X3MMUHra.

Cuctembl. KommoneHTsl cucteMbl W uX B3auMmojeictBue. CucreMHbId 3P QeEKT.
VYnpasnenue kak HHGOpMaMoHHbli npouecc. O6paTHast CBA3b.

Monenu un  mognenupoBanue. llens  MopmenupoBanusa.  CoOTBETCTBHE — MOZEIN
MOJIEIUPYEeMOMY OOBEKTY MM MpoLeccy, Heau MojenupoBanus. Dopmanuzanus TpUKIaIHbIX
3azad.

[IpencraBieHue pe3ynbTaTOB MOJEIMPOBAHUS B BHUJAE, YIAOOHOM ISl BOCHPHUSATHUS
yesoBekoM. ['paduyeckoe npencTaBieHue JaHHbIX (CXEMBbI, TAOIHIIbI, TPaQUKH).

I'padsr. OcHoBHble moOHATHS. Bumel rpados. Onucanue rpadoB ¢ MOMOIIBIO MaTPHUI
CMEXHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEXKHOCTU. PelieHue anropuTMHUYecKuX 3ajad,
CBSI3aHHBIX C aHAJIM30M TpadoB (IIOCTPOEHHE ONTHUMAIBHOIO MYTH MEXAY BepLIMHaMu rpada,
ONpEACICHUE KOJMYECTBA PANIMYHBIX IYTEH MEXAY BEpIIMHAMM OPHUEHTUPOBAHHOIO
AIUKIIMYeCKoro rpada).

HepeBws. bunapnoe nepeso. JlepeBbs nmoucka. CriocoObl 00xoaa aepea. [Ipeacrasienue
apu(MeTHYECKUX BbIpRXEHUH B BHJE JepeBa. J[MCKpeTHble UIPhl ABYX WIPOKOB C IOJIHOMH
unpopmanueil. [loctpoenue nepeBa mnepebopa BapUaHTOB, ONUCAHHE CTPATETMU WIPHI B
TabIMaHOM (hopMe. BEIMTPHINIHBIE U TPOUTPHIIIHBIC TIO3UIUH. BEIMTPHIIIHBIE CTPATETHH.

CpeactBa  uckyccTBEHHOro uHTeiiekTa. CepBHCHI  MalIMHHOTO  IepeBoja U
pacrio3HaBaHMs YCTHOH peun. KoruutusHble cepBuchl. MaeHTHhUKAIINSA U TOUCK U300pakeHul,
pacriozHaBaHue Jiul. CamooOydwaromuecs cUCTeMbl. VICKyCcCTBEHHBI  HMHTEIUIEKT B
KOMIIBIOTEPHBIX Urpax. Mcronb3oBaHHe METO/IOB MCKYCCTBEHHOTO MHTEJUIEKTa B OOYYaroOIIMX
cuctemax. Vcnonb3zoBaHue METO/I0OB HCKYCCTBEHHOI'O MHTEJUIEKTa B poOoToTexHuKe. IHTepHeT
Beulel. [lepcieKTHBEI pa3BUTHS KOMIIBIOTEPHBIX HHTEUIEKTYAIbHBIX cucTeM. HelipoHHbIe ceTH.

AJITOPUTMBI H IPOTPaMMHPOBAHHE

dopmanu3anus NOHATHS anroputMa. MammHa TerOpyHIra Kak yHHMBEPCAJIBbHAs MOJEINb
Bbrunciennil. Tezuc Yépua—Twropunra.

OrneHka CIOXHOCTH BbIYMCIECHUH. Bpems paGoTbl 1 00BEM HCMONB3YeMON MaMsATH, MX
3aBUCUMOCTh OT pa3Mepa HCXOAHBIX JaHHbIX. OIEHKa AaCHMITOTHYECKOH CJIOXKHOCTU
ITOPUTMOB. ANTOPUTMBI MOJUHOMMAIBHOU cioxHocTU. IlepebopHbie anroputmel. [Ipumepst
Pa3IMYHBIX AITOPUTMOB PEIICHUS OJHOM 33/1a4u, KOTOPbIE UMEIOT Pa3IUYHYIO CIOXKHOCTb.

[louck mpocTeIX uYMcen B 33JaHHOM JAMANa30HE C IIOMOINBIO aJIrOpUTMa «PELIETO
Oparocdenar.

MHoropa3psigHbIe [eJble Ynucia, 3aa49u JTHHHON apuMeTHKH.

CrnoBapu (acconuaTHBHBIE MAacCHBBL, OTOOpaxeHus). Xomi-tadbmuusl. [loctpoenue
aJ1(haBUTHO-4aCTOTHOTO CJIOBAps /AJIsl 3a/1aHHOTO TEKCTa.

Creku. AHanu3 MpaBUIBHOCTH CKOOOYHOTO BbIpakeHus. Boruncienue apupmMeTnyeckoro
BBIPKEHMSI, 3aITMCAHHOTO B TOCTHUKCHOU popme.



Ouepenu. Mcrionb3oBanue ouepeu A1k BPEMEHHOTO XPaHEHUs JaHHBIX.

Anroputmbl Ha rpadax. IlocTpoeHne MUHUMATBFHOTO OCTOBHOTO JE€peBa B3BEIIEHHOTO
CBSI3HOTO HeOpHeHTHpoBaHHOro Tpada. KoiamuecTBO pa3iWYHBIX MyTed MeEXIy BEpLUIMHAMHU
OPUEHTUPOBAHHOTO allUKINYeckoro rpada. Anroputm J{eUKCTpsl.

JepeBbsi. Peanuzainus nepeBa ¢ MOMOIIBIO CCBIIIOYHBIX CTPYKTYP. J{BonuHbIe (OMHApHEIE)
nepesbsi. IlocTpoenue nepeBa Ui 3aJaHHOTO apuU(METHYECKOTO BhIpakeHUs. PekypcuBHBIC
anropuTMel 00xona aepesa. Mcnonbs3oBanue creka U ouepenu i 00xoa Aepesa.

JluHaMuueckoe MNporpaMMHUpPOBAaHME Kak METOJ pEHIeHUs 3aJad C COXPAHEHHEM
MPOMEKYTOUHBIX  PE3yJIbTATOB.  3aJadyd, pellaeMble ¢ I[OMOUIBI0  JUHAMUYECKOIO
IPOTPAaMMHUPOBAHUS: BBIYHUCICHUE PEKYPCUBHBIX (DYHKIMHA, MOJACUET KOJIMYECTBA BAapHUAHTOB,
3a/1a4l ONTUMHU3ALUH.

[Tousitue 00 OOBEKTHO-OPHUEHTUPOBAHHOM MporpaMMupoBaHu. OOBEKTbI U KIIACCHI.
CgoiicTBa 1 MeT0/1bl 00beKTOB. OOBEKTHO-OPHUEHTUPOBAHHBIN aHamu3. PazpaboTka mporpamMm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO 101X04a. IHKancynsauus, Haciae0BaHue, MoJIuMoppu3M.

Cpenbl ObicTpoii pa3paboTku mporpamm. [IpoextupoBanme wHTEp(delica MoIb30BATEIIS.
Hcnonb30BaHKEe TOTOBBIX YIPABIISEMBIX JIEMEHTOB JIJIsl IOCTPOEHUs: HHTepdeiica.

00630p sA3bIKOB TTporpaMmupoBanus. [lonsTue o mapaaurmax NporpaMMHUPOBAHHUSL.

HNHpopManoHHBIE TEXHOJTOTHH

Ortanbl  KOMIIBIOTEPHO-MATEMAaTUYECKOTO  MOJEJIMPOBAHMS:  IIOCTAHOBKA  3aJayH,
pa3paboTKa MOJIeNH, TECTUPOBAHUE MOJIENIN, KOMIIBIOTEPHBII KCIIEPUMEHT, aHaTN3 PE3yIbTaTOB
MOJEIIUPOBAHUS.

Juckperuszanuss npu MaTeMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX IPOLIECCOB.
MogenupoBanue ABWXKEHUS. MoJeaupoBaHre OHOJIOTHUYECKUX CHUCTEM. MaTremaTu4ecKue
MO/IeJIM B SKOHOMUKE. BhIuncauTeIbHbIE SKCIEPUMEHTBI C MOJIEIISIMH.

OOpaboTka pe3ynbTaTOB OHKCIEpUMeHTa. MeTon HauMeHbIIMX KBaapaToB. OlleHKa
YHCJIOBBIX IaPaMETPOB MOJEIUPYEMBIX 00BEKTOB U IporieccoB. BoccTanoBneHne 3aBucuMocTeit
0 pe3yJibTaTaM 3KCIIEPUMEHTA.

Beposarnoctasle monenu. Metoael Monrte-Kapno. MmutannoHHOE MOJENMpPOBAHUE.
CucTteMbl MacCOBOT0O 00CITYKUBaHMUS.

Tabnuunble (pensuuoHHbIE) Oa3bl JaHHBIX. TaOnuma — mpeacTaBiIeHHE CBEACHUN 00
OJHOTHIHEBIX OoObekTax. Ilone, 3ammch. Kimrou Tabmmipel. PaGoTa ¢ roroBoif 0a30i JaHHBIX.
3anonHeHue 6a3bl AaHHBIX. [loMck, copTHpoBKa U GUIBTpaAIMs JaHHBIX. 3alpOChl Ha BEIOOPKY
JaHHBIX. 3aIpOCHI ¢ TapaMeTpaMu. Beruncisiemsle OIS B 3aIIpocax.

MHuoroTtabnauunbie 0a3bl JaHHBIX. TUIBI CBA3ed MexAy TabiuuaMu. BHemHuil kirod.
[lemocTHOCTH Ga3bl JAaHHBIX. 3aMPOCHI K MHOTOTAOIWYHBIM 0a3aM JTaHHBIX.

WNHurtepHeTr-nipuiiokeHus. [lonsaTre 0 cepBepHOM U KIMEHTCKON 4acTAX cauTa. TexHOIorus
«KIIUEHT — cepBep», €€ T0CTOMHCTBA U HejocTaTku. OcHoBI s13pika HTML 1 kackaaHbIX Tabmui
ctuneit (CSS). Cuenapuu Ha s3bike JavaScript. @opMbl Ha BeO-CTpaHUIIE.

Pa3mernienune BeO-caiiToB. Ycimyra XxocTuHTa. 3arpys3ka (aitioB Ha CauT.

BBoa m300pakeHMii ¢ HCIOJIb30BAaHUEM PA3IHUYHBIX IUPPOBBIX YCTPOUCTB (LU(PPOBHIX
¢doTroanmnapaToB ¥ MHKPOCKOIIOB, BUEOKaMep, CKaHEPOB U JPYyrux yctpoiicts). I'paduueckuit
penaktop. Paspemenne. KanpupoBanme. HcnpasieHue mnepcnekTHBBL. —['HcTOrpamma.
Koppeknust ypoBHe#, koppekmusi 1Beta. OOecIBeUMBaHHE IBETHBIX H300pakeHWi. PeTys.
Pabora ¢ o6nactsimu. OUIBTPEI.



MHuorocnoitasie n300pakeHus. TexcroBeie ciouw. Macka cnos. Kanamel. CoxpaHeHue
BbIIeTIeHHOW oOmactu. [loaroroBka winmocTpanuid s BeO-caiToB.  AHHMHpPOBaHHBIC
M300paxKeHMUsL.

Bekropnas rpaduka. Ilpumutupbl. V3meHeHHe mopsiika 3JeMEHTOB. BblpaBHHUBaHHE,
pacupenenenue. ['pynnupoBka. Kpuble. @opMarbl BEKTOPHBIX PHUCYHKOB. lcronb3oBaHue
KOHTYpOB. Bekropuzanus pacTpoBBIX H300pakeHUI.

[TpyHIMIIBI TOCTPOEHUSI U PENAKTUPOBAHUS TPEXMEPHBIX Mojeneld. CeTouHble MOJEIH.
Marepuansl. MoaenupoBaHre HCTOYHUKOB ocBenieHus. Kamepsl. ANJIUTHBHBIE TEXHOJOTHH
(3D-tipunTepsl). [loHsATHE O BUPTYyAIBHON PEATBHOCTH U JIOTIOTHEHHOHN PEealbHOCTH.



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 MHO®OPMATHKE
(YTJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHNS

JIMHHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE PE3YNbTAThl OTPAKAIOT TOTOBHOCTH M CIIOCOOHOCTH OOYYaIOLTUXCS
PYKOBOJICTBOBAThCSl  C(OOPMHPOBAHHOM  BHYTPEHHEH  IMO3WIMEH  JUYHOCTH, CHCTEMOMU
LEHHOCTHBIX  OPUEHTAIMii, TO3UTHUBHBIX BHYTPEHHUX YyOEXKIEHUN, COOTBETCTBYIOIIUX
TPaJAULMOHHBIM IIEHHOCTSIM POCCUHCKOrO OOIIECTBA, paCHIMPEHUE KU3HEHHOTO OIbITa U OIbITa
NESTEIIbHOCTH B TIPOIECCe peaju3alid  CPEeACTBAMHU  y4eOHOTO TpEIMEeTa OCHOBHBIX
HaIIPABJICHUM BOCIIUTATEIbHON AEATEIIbHOCTH.

B pesynbrare uszydeHus MHQOPMATHKU HA YpPOBHE CpedHEro oO0Iiero oOpa3oBaHUs Y
oOyuatomerocst 6yayT chopMUPOBaHbI CIEAYIONIUE JINYHOCTHBIE PE3YJIbTAThI:

1) rpaaaHCcKOro BOCIUTAHMS:

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)XKCHHE 3aKOHA U
MPaBOIOPAIKA, COOJIOACHHE OCHOBOIOJATAIOIIMX HOPM HMH(POPMAIMOHHOTO TMpaBa U
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

TOTOBHOCTh TIPOTHBOCTOSITH HJCOJIOTUU OSKCTPEMH3Ma, HalMOHAIM3Ma, KCceHOhoOuH,
JUCKPUMHHAIIMK 110 COIMAJIbHBIM, PEJIWTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM TMpPHU3HAKAM B
BUPTYaIbHOM IIPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOE OTHOIIEHUE K MCTOPUYECKOMY HACJEAMIO, JOCTHKEeHMsIM Poccuu B Hayke,
UCKYCCTBE, TEXHOJIOTHSX, IOHUMAaHUEC 3HA4YeHUS WH(DOPMATHKM KaK HAyKH B IKU3HU
COBPEMEHHOT0 00IIeCTBa;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MTOBEICHHUS;

CITOCOOHOCTH OIIEHHUBATh CUTYAIlUI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM 4uciie B ceTu HTepHeT;

4) 3cTeTHYeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOUas OJCTETHKY HAyYHOTO M TEXHHYECKOTO
TBOPYECTBA,;

CIIOCOOHOCTH BOCIIPUHUMATh Pa3UYHbIE BUIBI UCKYCCTBA, B TOM YHCJIE OCHOBAaHHOTO Ha
MCIIOJIb30BaHUU MH(POPMAITHOHHBIX TEXHOJIOTHIA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTHh 3JI0POBOrO0 U Oe3omacHoro oOpa3a JKH3HHU, OTBETCTBEHHOTO
OTHONICHHSI K CBOEMY 3/I0POBBIO, B TOM 4uCIle 3a cu€T coOmtofeHusl TpeOoBaHMil Oe30macHOi
DKCIUTyaTaIlM CPEACTB UH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHIECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATEebHOCTb;

uHTepec K chepam mpodhecCHOHATBHOM AESITeNbHOCTH, CBS3aHHBIM C HH(POPMATHKOM,
MporpaMMHUpOBaHUEM W MHGOPMAITMOHHBIMA TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JOCTHXKEHHUSX
HaykKu WHGOPMATUKU W HAYYHO-TEXHHUYECKOTO MPOrpecca, YMEHHE COBEPIIAaTh OCO3HAHHBIN
BBIOOD Oyaymieit mpodecCuu 1 peain30BbIBaTh COOCTBEHHBIE )KM3HEHHBIC TUTAHBI;



TOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHHIO U CaMOOOPa30BaHMUIO HA MPOTSHKCHUH BCEH
KHU3HH,

7) 3K0JIOrHYeCKOr0 BOCIIMTAHUS:

0CO3HAHME MI00ATBHOTO XapaKTepa SKOJIOTHYECKUX POOJIeM U IyTeH UX PEIICHHS], B TOM
YHcIe ¢ y4ETOM BO3MOXKHOCTEH HH(POPMAITMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA,

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HAyKH, JOCTH)KEHUSIM HAYYHO-TEXHUYECKOTO Tporpecca M OOIIECTBEHHOM MPaKTHKH,
3a CY€T MOHUMAHUs POJIM WHQPOPMAIMOHHBIX PECYpCOB, HH(MOPMAIMOHHBIX IPOLECCOB U
UH(POPMALIMOHHBIX TEXHOJIOTUH B YCIOBUAX LU(PPOBOW TpaHCPOPMALUU MHOTUX Cep >KU3HU
COBPEMEHHOT'0 00IIeCTBa;

OCO3HAHME IICHHOCTH HAayYHOW JIEATEIIEHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOCKTHYIO U
UCCIIEIOBATEIIbCKYIO JCSITEIbHOCTh WHANBHIYATBHO H B TPYIIIIE.

B mpomecce moCTHKEHHMS JMYHOCTHBIX PE3YJIBTATOB OCBOCHHS IPOrPaMMBI  I10
uHpopMaTUKe y  OOydYalOUmIMXCS  COBEPIICHCTBYETCS  AMOLMOHAIBHBIA  HMHTEIUIEKT,
NpeIIoiIararInui copMUPOBAHHOCTH:

caMoperyJIMpOBaHus, BKJTIOYAOIIETO CaMOKOHTPOJIb, yMEHHUE NPUHUMATD
OTBETCTBEHHOCTh 32 CBOE TIIOBEICHUE, CIIOCOOHOCTHh aJaNTHPOBATHCS K AMOIMOHAIBHBIM
U3MEHEHHSM U MPOSBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMM, BKJIIOYAIONICH CTPEMJICHHE K JOCTH)KCHHUIO LEIU U YCIEeXY,
ONTUMU3M, HUHUIIUATUBHOCTh, YMCHHUE JICHCTBOBATh, HCXOJISl U3 CBOMX BO3MOXKHOCTEH;

OMITATUH, BKIIOYAMONIEH CHOCOOHOCTh TMOHMUMATh 3MOIMOHAIBLHOE COCTOSHHUE IPYTHX,
YYUTHIBATh €r0 TPU OCYIIECTBICHWHW KOMMYHHKAIIUH, CIIOCOOHOCTh K COYYBCTBHIO U
COIIEPEKMBAHHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOUIICHUS C IPYTUMHU
JFOAbMU, 3200THTHCS, IPOSIBIISTh HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbrare usydenus MHQOPMATHKH HA YPOBHE CpEIHEro OOIIEero oOpa3oBaHUS Y
obOyuvaromerocs OyayT copMUpOBaHBI MeTalpeAMETHBIE PE3YJIbTAaThl, OTpPAXCHHBIE B
VHHUBEPCATbHBIX YUEOHBIX NEHCTBUSAX, a UMEHHO — IO3HaBaTelbHbIE YHHUBEpCAIIbHBIE yueOHbIE
NEHCTBUS, KOMMYHHMKATHBHBIE  yHUBEpCAJIbHbIE  yueOHBbIE  JIEHCTBUSA,  pEryISITHUBHBIC
YHUBCPCAJIBHLBIC yqe6HBIC HeﬁCTBHﬂ, COBMECTHAs ACATCIIBHOCTD.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a3oBbIe JIOrNYecKHe AeCTBUSA:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS JUIS CPaBHEHUS, KIacCU(PUKALIUN
1 0000IIEeHMS;

OTIPENIETISATH eI JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU UX TIOCTHUKEHUS;

BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPEYHS B paCCMAaTPUBACMBIX SABJICHUAX

pa3pabaTeIBaTh TUIAH PEIICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;



BHOCHTH KOPPEKTUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OLICHUBATb PUCKU HOCJIGI[CTBHP'I ACATCIIbHOCTH,

KOOPJAMHUPOBAaTh M BBIIOJHATH pabOTy B YCJIOBHUSX pPEAJbHOrO, BHUPTYaIbHOIO U
KOMOMHHPOBAHHOT'O B3aMMOJICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIIJICHUE ITPU PEIICHUH KU3HECHHBIX MPOOJIeM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIQJICTh HABBIKAMH y4€OHO-HCCIICIOBATEILCKON U MPOCKTHOW JESITeIbHOCTH, HaBBIKAMU
pasperieHust mpooJeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY ITOMCKY METOJIOB
peIIeHUs TPAKTUIECKHX 3aj1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

OCYHWICCTBJIATL PA3JIMYHBIC BUAbI ACATCIIBHOCTU II0 IMOJYYCHHIO HOBOI'O 3HAHUA, €TO
HHTCpIIpCTAllUH, Hp606pa3OBaHI/IIO U IMPUMCHCHHUIO B PA3JIMYHBIX y‘{e6HBIX CUTyalludX, B TOM
YHUCIIC TIPH CO3JaHUH YICOHBIX ¥ COIUAIBHBIX TPOCKTOB;

(GbopMUPOBATh HAYYHBIA THII MBIIIJICHUS, BJIaJeTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMHU
INOHATUAMHU U MCTOJaMHU,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B OOpA30BaTCIIBHON NEATEIBHOCTH U
YKU3HCHHBIX CHTYalUsX;

BBISIBIISATh IPUYMHHO-CIICACTBEHHBIC CBSI3W M aKTyaJlM3UpPOBATh 3ajady, BBIJBUTATh
THUIIOTE3Y ee peliCHus, HaXOAWUTb AapPryMCHTBbI JIsI JO0Ka3aTCIbCTBA CBOUX yTBep)KI[eHPIfI,
3a/1aBaTh MapaMeTpbl U KPUTCPUHU PEIICHHS;

aHAJIM3UPOBATh IMOJIYYCHHBIE B XOJC pCIICHHs 3aJadd pPe3yJbTaThl, KPUTHYCCKU
OILICHUBATh UX JJOCTOBEPHOCTbH, TPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISATh ICJICHANIPABIICHHBIM TMOUCK TMEPEHOCa CPEACTB M CIIOCOOOB JICHCTBUS B
PO ECCUOHATILHYIO CPELY;

yMETh TICPEHOCUTh 3HAHWS B  TIO3HABATCIIBHYKD M  MPAKTHYECKYID  00JIacTH
KUBHEACATCIIBHOCTH,

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE HJEH, Ipeajaratb OPUTHHAIBHBIE MOIXOABl U PEUICHHS, CTaBUTH
po0OJIeMBI U 3a/1a4H, JOMYCKAIOINe aTbTePHATUBHBIE PEIICHUS.

3) pabdora ¢ unopmaumeii:

BJIAJACTH HaBbIKaMW  TTOJYUCHUA I/IH(l)OpMaHI/II/I N3 HWCTOYHUKOB pa3HbIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISTh TOWCK, aHalu3, CHUCTEeMATHU3alMI0 | HHTEPIpETAIHIo
uH(pOpMaIIUU PA3INYHBIX BHIOB U (JOPM MPEACTABICHUS;

cOo3/1aBaTh TEKCTHI B PA3IMYHBIX (popMaTax ¢ yu€TOM Ha3HAuY€HUs MH(OPMALIUU U LEIeBON
ayJIUTOpPUH, BBIOMPAs ONTUMAIIbHYIO (OpMY MPEICTAaBICHUS U BU3yaIu3alluu;

OIICHUBATh JJOCTOBEPHOCTH, JIETUTUMHOCTh MH(pOpMaIuu, €€ COOTBETCTBUE MPABOBHIM U
MOpPaTbHO-ITHUYECKUM HOPMaM;

HCIIOJIB30BAaTh CpPCACTBA I/IH(l)OpMaHI/IOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTUHA B
PEHICHUN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX H OPraHU3allMOHHBIX 3aJad C CO6J'IIOI[€HI/IGM
TpeOOBaHUI SPTOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHusl, TPaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(DOPMAIIMOHHON OE30MMacCHOCTH;

BJIa/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMThl HHpOpMAIMH, HWHOOPMALIMOHHON
0€30MacHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHMBepCcaabHbIe yueOHbIe AeiicTBUS



1) oOmienue:

OCYIIECTBIISITh KOMMYHUKAITMH BO BCeX cpepax KU3HU;

pacrio3HaBaTh HeBepOaJbHBIC CpeICTBA OOLICHHS, MOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, PAcIO3HABAThH MPEINOCHUIKY KOHQIUKTHBIX CUTYyallUl U CMSTYaTh KOH(IJIUKTHI;

BJIQJIETh PA3IMUHBIMU CIIOCOOaMH OOIIEHUS U B3aUMOJICHCTBHS, apryMEHTUPOBAHHO BECTU
JTUAJIOT, YMETh CMSTYATh KOH(IMKTHBIC CUTYAIUH;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOUYKY 3pEHHUs C HCIIOIb30BAHHUEM S3BIKOBBIX
CPEICTB.

2) coBMecTHAs1 1eATeIbHOCTD:

MOHUMATH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHTHOW U WHANBUIYAILHON paOOTHI,

BEIOMpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBHH C y4€TOM OOIIMX HHTEPECOB H
BO3MOKHOCTEHN Ka)KJ0ro 4JeHa KOJIEKTUBA;

IIPUHUMATh LEJIM COBMECTHON JESITEIbHOCTH, OpPraHW30BbIBATH M KOOPAUHUPOBATH
JIEUCTBUSA IO MX JOCTHKEHHUIO: COCTAaBIIAThH IUIAH JACHUCTBHH, PaCHpeleisaTh POJU C Y4ETOM
MHEHUI Y4aCTHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHOI pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXXAOT0 YJaCTHHKA KOMaHbl B OOLIWH pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyaraTb HOBBIE MPOEKTHI, OLEHUBATh MJEU C IMO3ULUMHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYLIECTBIISITh IMO3UTUBHOE CTPATErMUECKOE IIOBEJCHUE B PA3JIMYHBIX CHUTYalUAX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBIC y‘leﬁﬂble JeiCcTBUS

1) camoopranmn3amnus:

CaMOCTOSITENIbHO OCYILLECTBIISITh IO3HABATEIbHYIO JESATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B OOpa30BATEIBHOW JIEATEIHHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIAaH pelIeHHs NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHUIH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM APYyAULIMK B Pa3HBIX 00JIaCTsIX
3HaHUH, TOCTOSIHHO MOBBIIIATE CBOW 00Pa30BaTeNIbHBINA U KYIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEISIM;

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON pedieKCUU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIIUTENIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, HCIOIB30BATh MPUEMBI pedIIeKCUU
JUTSL OLIEHKU CUTYaI[H, BHIOOpA BEPHOTO PEIICHMUS;

OILICHUBATh PUCKU M CBOEBPEMEHHO IPUHHUMATD PELIEHUS 0 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3YJIbTATOB AEATEIbHOCTH.

3) npuHATHA ce0s U APYrux:

MPUHUMATH ceOsl, MOHUMasi CBOM HEJIOCTaTKU U IOCTOMHCTBA;



IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;
MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIHUOKY;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C IMO3UIMH APYroro YeIoBeKa.

INPEJIMETHBIE PE3YJIBTATDI

B mpouecce wusydenus kypca wuHpopmaTHku yriyoiaéHHoro ypoBHs 6 10 knacce
oOyyaromuMucs OyayT JOCTUTHYTHI CIIEAYIOIINE IPEAMETHBIE PE3yJIbTaThI:

BJIAJICHUE IPEICTABICHUSAMU O POJIM HMH(OpPMAUM M CBA3AHHBIX C HEH IPOLIECCOB B
IOpUpoJie, TEXHUKE U OOIIecTBE, MOHATUAMHU «HH(POpPMALUL), «HH()OPMALMOHHBIA MPOLIECCY,
«CUCTEMa», «KOMIIOHEHTBI CHUCTEMBI», «CHCTEMHBIH APPEKT», «MHPOPMALMOHHAS CHUCTEMAY,
«CUCTEMA YIIPABICHU;

BJIAJICHME METO/JaMHu IOMCcKa HHpopMauuu B ceTu VHTepHET, yMeHue KpUTHUECKH
OLIEHUBATh WH(OPMAIIHIO, TOTYUECHHYIO U3 ceTH VHTepHeT;

YMEHHME XapaKTepu30BaTh OOJbIIME JaHHbIC, NPUBOJUTH INPUMEPHI HCTOYHUKOB HX
IOJYyYEeHUsT U HAIPaBJICHMs MCIIOJIb30BaHMs, YMEHHE KJIacCU(PULIUMPOBAaTh OCHOBHBIE 3a7auil
aHamu3a JaHHBIX (IIPOrHO3MpPOBaHME, KiIacCHU(UKalMs, KJIACTepU3alMsl, aHaIU3 OTKJIOHEHHIA),
NOHMMATh IOCJIEOBATEIBHOCTh PEIIEHUS 3aJjady aHalIMu3a JIaHHBIX: COOp MEPBUYHBIX JIaHHBIX,
OUYNCTKA M OIICHKa KAdecTBa JaHHBIX, BBHIOOP W/WJIM IMOCTPOSHHE MOJEIH, MpeoOpa3zoBaHUe
JAHHBIX, BU3yallU3allis JaHHBIX, UHTEpIpeTalus pe3yIbTaToB;

[OHUMaHME OCHOBHBIX MPHUHLUIIOB YCTPOMCTBA M (DYHKIIMOHMPOBAHUS COBPEMEHHBIX
CTallUOHApPHBIX U  MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHLUUN PpPa3BUTHS  KOMIIBIOTEPHBIX
TEXHOJIOTHI;

BJIaJICHUE HaBbIKAaMHM pabOThl C ONEPAllMOHHBIMM CHCTEMAaMH, OCHOBHBIMHM BHUJAaMHU
IPOrpaMMHOTr0 oOecrieueH s Ul peleHus yueOHBIX 3a1a4 110 BbIOpaHHOM clielualn3alumy;

HaJIMYue TPEJCTABICHUN O KOMIIBIOTEPHBIX CETSX U UX POJM B COBPEMEHHOM MHpE, O
0a30BBIX MPHUHLMIIAX OpraHU3alUuu U (YHKIMOHUPOBAHUS KOMIIBIOTEPHBIX ceTeill, 00 00Imux
NPUHIUNAX pa3pabOTKU U QYHKIIMOHUPOBAHUS HHTEPHET-TPHIIOKEHHIA;

NOHMMaHHEe yrpo3 UHPOPMALMOHHON 0€301MacCHOCTH, UCIOIB30BAHNE METO/IOB M CPEJICTB
IPOTUBOACUCTBUS ATHUM Yyrpo3aM, COONIOJICHHE Mep O€30MacCHOCTH, MPEeIOTBpaIlaoIINX
HE3aKOHHOE PACIPOCTPAHEHUE TMEPCOHAIBHBIX JaHHBIX, COONIOJCHHE TPEOOBAHHMI TEXHUKHU
0€30MaCHOCTH M TUTHEHBI MPU paboTe ¢ KOMIBIOTEPAMHU U JPYTUMH KOMIIOHEHTaMH LIU(PPOBOTO
OKpY)KEHHsI, MOHMMaHHE IPABOBBIX OCHOB HCIIOJIb30BAaHUS KOMIIBIOTEPHBIX Iporpamm, 0Oa3
JaHHBIX U paboThl B ceTH MHTEpHET;

NOHMMAHWE OCHOBHBIX MPUHIMUIIOB JAMCKPETU3AllMKM Pa3IUYHbIX BHUAOB HH(pOpManuu,
YMEHHUE OIpeNeNaTh HH(OPMAIIMOHHBIH 00BEM TEKCTOBBIX, IPaUUECKUX U 3BYKOBBIX JIAHHBIX
IIPY 3aJaHHBIX NIapaMeTpax IUCKPETU3alUU, YMEHHUE ONPENEIATh CPEIHIOI CKOPOCTh IEpeladun
JTAaHHBIX, OLIEHUBAaTh U3MEHEHUE BPEMEHH Iepeladl pU U3MEHEHNH NH(POPMAIIMOHHOTO 00bEMaA
JAHHBIX U XapaKTePUCTHK KaHaia CBS3H;

YMEHHME HCIIONb30BaTh IIPU PELIEHMM 3a/Jad CBOMCTBA MO3MIMOHHOM 3alUCH 4YHCEN,
QIropuTMa IOCTPOECHMS 3allMCU 4YHCJIA B TMO3UIMOHHOM CHCTEME CUHUCIEHHSA C 33JaHHBIM
OCHOBaHHUEM U MOCTPOCHHUS YUCIIA 110 CTPOKE, COAEPIKAILEH 3alllCh 3TOr0 Yncia B MO3UIIHOHHON
CHUCTEME CUMCIICHUS C 3aJJaHHBIM OCHOBAaHHEM, YMEHHUE BBIMOJHATH apu(mMeTndeckue onepanuu
B [TO3UI[MOHHBIX CUCTEMAX CUUCIICHUS;

YMEHHUE BBINOJHATh MNpPeoOpa3oBaHUS JIOTHUECKUX BBIPAKEHUH, HCMONb3Yys 3aKOHbI
anreOpbl  JIOTUKH, YMEHHE CTPOMTH JIOTUYECKOE BBIPAKEHHWE B  JUIBIOHKTUBHOM U



KOHBIOHKTUBHOM HOpMallbHBIX (popMax Mo 3agaHHOM TabJauIle HCTHUHHOCTH, MCCIENOBATh
00J1acTh HMCTMHHOCTH BBICKA3bIBAHMs, COJEPIKAIIEro IEpPEeMEHHbIC, peIlaTh HECIOXKHbIC
JIOTUYECKHE YPaBHEHUS U CUCTEMbI YpaBHEHUIA;

IOHUMaHHe O0a30BBIX AITOPUTMOB OOpPaOOTKM YHCIOBOM M TEKCTOBOM HH(pOpMaLuU
(3amMch yucen B MO3UIUMOHHOW CHUCTEME CUMCIICHMs, HAXOXAEHUE BCEX IMPOCTBIX 4YHCEN B
3aJJaHHOM JMaIia3oHe, 00paboTKa MHOTOPA3PSIHBIX LENbIX YHCEN, aHAIU3 CHMBOJIBHBIX CTPOK U
JIpYTHUX), aIrOPUTMOB IOMCKA U COPTHUPOBKH, YMEHHE ONPEIENATH CIOKHOCTh HM3Y4aeMbIX B
Kypce 0a30BbIX @JIrOPUTMOB (CyMMHPOBAaHHE 3JIEMEHTOB MAacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE AITOPUTMBI, IBOMUYHBINA MOMCK) M HNPUBOAUTH NPUMEPHI HECKOJIBKUX AJITOPUTMOB
pa3HOI CI0KHOCTHU I PELLIEHUS] OJJHOM 3a/1auH;

BJIa/ICHE YHUBEPCAJIBHBIM A3BIKOM IIPOrpaMMUpOBaHus BbicOKoro yposHs (Python, Java,
C++, C#), npencraBieHusMH O 0a30BbIX THUIAX JAaHHBIX M CTPYKTYpax JaHHBIX, YMEHUE
WCIIOJIb30BaTh OCHOBHBIC YIPABJSIIOIIME KOHCTPYKLMH, YMEHHE OCYLIECTBJIATH aHAJIN3
IPEJJIOKEHHOW MpPOrpaMMbl: ONPENEISTh PE3yabTaThl pabOThl MpPOrpamMmbl IPU 3aJaHHBIX
UCXOJHBIX [JaHHBIX, ONPEAENATh, NPU KAKUX HCXOJAHBIX JAHHBIX BO3MOYKHO IIOJIyYE€HHUE
yKa3aHHBIX pPE3yJIbTaTOB, BBIABIIATH JaHHbIE, KOTOpPblE MOTYT NPUBECTH K OIIMOKe B padote
porpaMMsl, (POPMYIUPOBATH MPEUIOKEHUS 110 YIYULIEHHUIO IPOrPaMMHOI0 KOJIa;

YMEHHME CO3/aBaTb CTPYKTYPUPOBAHHbIE TEKCTOBBIE JTOKYMEHTHI U JEMOHCTPALIMOHHBIE
MaTepuaibl C MCIOJIb30BAaHUEM BO3MOXKHOCTEH COBPEMEHHBIX IIPOIPAaMMHBIX CpPEICTB U
00JIaYHBIX CEPBUCOB;

YMEHHUE UCMOJIb30BATh EKTPOHHBIEC TAOIUIIBI I aHAIN3a, IPEICTABICHUS U 00pabOTKU
JMAHHBIX (BKJIOYas BBIYMCICHHE CYMMBI, CpPEIHET0 apu(pMETHYeCKOro, HamOOJBIIEr0 W
HAaUMEHBIIIET0 3HAYEHUH, pellIeHne YPaBHEHU, BBIOOp ONTUMAJIBHOTO pEIlIeHus, 10A00p JIMHUU
TpeHJa, pelIeHne 3a1a4 IPOTHO3UPOBAHUA).

B mpouecce wusydenus kypca HHGOpMATHKU YriyOnéHHOro ypoBHs 6 11 Knacce
oOy4aromuMucs OyAyT JOCTUTHYTHI CIIEYIOIUE IPEIMETHBIE PE3YIIbTAThI:

YMEHHME CTPOUTH HEPABHOMEPHBIE KOJIbl, JTOMYCKAIOIIHWE OJHO3HAYHOE JEKOAMPOBAHHE
cooOuieHnit (npeuKCHbIE KOJbI), HCIOJb30BaTh MPOCTEUIIME KOIbI, KOTOpPbIE IO3BOJISIOT
oOHapy>KUBaTh U MCIIPABIIATH OMIMOKHU MpH Nepeaaye JaHHbIX, CTPOUTH KO, 0OecTIeYrBarOIIUil
HAaUMEHBIIYI0 BO3MOXHYIO CPEJHIOI JJIMHY COOOIEHHUs NMPU W3BECTHOM YacTOTE CHUMBOJIOB,
HOSICHSTH MPUHIUIIBI PA0OTHI MPOCTHIX AJITOPUTMOB CKAaTHUS JAHHBIX;

yYMEHHUE pellaTh alrOpUTMHUYECKUE 3a/lauM, CBSI3aHHbIE C aHAIUM30M rpadoB (3agauu
IOCTPOCHHS ONTUMAIBHOTO MYTH MEXAYy BepIIMHAMH rpada, OmpeAereHHus KOoJINYecTBa
pPa3IUYHBIX MyTeH MeXAy BEpIIMHAMU OPHEHTHPOBAHHOIO AalMKJIWYECKOro rpada), ymeHue
UCIIONIb30BaTh JIEPEBbs MpPU AHAIN3€ M IOCTPOCHUM KOJOB W i1 IPEACTaBICHUS
apu(MeTHUECKUX BBIPAKEHUHN, MPU PELICHUH 33734 TOUCKAa U COPTUPOBKH, YMEHHUE CTPOUTh
JIEpEeBO WIPbl IO 3aJ@aHHOMY alroOpUTMy, pa3palaTbiBaTb M OOOCHOBBIBATh BBIUIPHIIIHYIO
CTpPaTEruio Urpbl;

yMeHHE pa3pabaThIBaTh U PEATU30BBIBATH B BUJE MPOrpaMM 0a30Bble aJlTOPUTMbI, YMEHHE
MCIIOJIb30BaTh B MpOrpamMMax JaHHBIE Pa3jIM4YHBIX TUIIOB C YYETOM OIpaHUYEHHMH Ha IMaIa3oH
UX BO3MOXHBIX 3HAUEHUH, MPUMEHATh MPH PELICHUM 337a4 CTPYKTYphl JAaHHBIX (CIHMCKH,
CIIOBapH, CTEKH, OYEpend, AEpeBbs), HCIOIb30BaTh Oa30BbIE OINEpallMH CO CTPYKTypamu
JAHHBIX, IPUMEHSATh CTaHJIAPTHbIE U COOCTBEHHBIE MOANPOrpaMMBbI AJisi 0OpaOOTKH YHCIIOBBIX
JAHHBIX M CHUMBOJIBHBIX CTpPOK, HCHOJb30BaTh MpH pa3paboTKe MporpaMM OUOINOTEKH
HOANPOrpaMM, 3HaTh (YHKIMOHAIbHbIE BO3MOXKHOCTU HHCTPYMEHTAJIBHBIX CPEICTB CpPEAbl



pa3paboOTKH, YMEHHE HCIIOJIb30BaTh CPENICTBA OTJIAAKHU MPOTPaMM B Cpelie MPOrpaMMHUPOBAHHUS,
YMEHHE JOKyMEHTHPOBATh MIPOTPAMMEI;

YMEHHUE CO371aBaTh BeO-CTPAHUIIBL;

BJIaJICHHEC OCHOBHBIMH CBEICHUSAMH O 0a3ax JaHHBIX, UX CTPYKTYpPE, CPEACTBaX CO3/IaHUs
1 pabOThl C HUMH, YMEHHE MCIIOJIb30BaTh TaOJMUYHBIC (PEIAIIMOHHBIC) 0a3bl JaHHBIX (COCTABIIATH
3arpockl B 0a3ax JaHHBIX, BBIMOJIHATE COPTUPOBKY M MOUCK 3amuceil B 6a3e TaHHBIX, HATIOJIHATh
pa3paboTaHHyr0 0a3y TaHHBIX) U CIIPABOYHBIE CUCTEMBI,

YMEHHUE HCIOJIb30BaTh KOMIIBIOTEPHO-MATEMAaTHYECKAE MOJICIH JIUIsl aHAIHU3a OOBEKTOB U
nporeccoB:  (OPMYJIHPOBATh IEdb MOJCIUPOBAHMS, BBINIOJIHIATh aHAIHW3 PE3YJIbTaTOB,
MOJYYCHHBIX B XOJI€ MOJCIMPOBAHUS, OILEHHBATH COOTBETCTBUE MOJICNU MOJACITUPYEMOMY
00BEKTY HITH MPOLIECCY, MPEICTABIIATH PE3yJIbTaThl MOACIHPOBAHUS B HATJIATHOM BUJIE;

YMEHHE OpPraHW30BBIBATH JIMYHOE HH()OPMAIIMOHHOE MPOCTPAHCTBO C HCIOJIH30BAHUEM
Pa3IMYHBIX CPEICTB IU(PPOBBIX TEXHOJIOTHH, TOHUMAHHE BO3MOXKHOCTEH IU(PPOBBIX CEPBUCOB
rOCyJapCTBEHHBIX YCIYT, HU(PPOBBIX 00pa30BaTEIbHBIX CEPBUCOB;

MOHMMaHHE OCHOBHBIX MPHUHLIUIIOB PaOOTHI, BO3MOXXHOCTEH W OTPaHUYCHUS] TIPUMEHEHUS
TEXHOJIOTUI UCKYCCTBEHHOTO MHTEIUICKTAa B PA3JIMYHBIX O0JACTSAX, HAMYUE MPEICTABICHUH O
Kpyre pelaeMblX 3a7ad MAIlWHHOTO OOydueHWs (pacro3HaBaHMs, KIACCUPUKAIMH U
IPOTHO3UPOBAHUS) HAJTMUUE MPEICTABICHUI 00 NCTIOIh30BAHUN HH(POPMAITMOHHBIX TEXHOJIOTUI
B Pa3NIUYHBIX MPO(ECCHOHANBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnsie IlpakTuueckue
NpOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Hudposasi rpaMoTHOCTH
11 KomnbroTep - yHuBepcanbHOE YCTPOHCTBO 6
’ 00pabOTKU JaHHBIX
1.2 [IporpammHuoe obecrieueHne
1.3 KomnerorepHslie cetu 5
1.4 WNudopmannonHas 6€30nacHOCTb 2
Hroro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue napopmanuu B
2.1 per opman 19 2
KOMIIbIOTEpE
22 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 Komnerotepnas apupmernka 7 1
Hroro no pazneny 40
Pa3zpnen 3. AlropuTtMbl M IpOrpaMMHUpPOBAHHE
3.1 BBenenune B nporpaMMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl
33 YucneHHble METOBI 3
34 AAropuT™MBbI 00pabOTKH CUMBOJIBHBIX 5 1

JTAHHBIX




3.5 ‘ AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasznea 4. UndopMaumoHHbIe TEXHOJIOTHH
4.1 OO0paboTKa TEeKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanus3 JaHHBIX 8 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM (uudpossbie)
Ne n/m Kourpoububie IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
Nudopmanus u uHGopMaioHHbIe
1.1 Popua Popuar 10 25
IPOLIECCHI
1.2 MonenupoBanue 8 2
Hroro no pazneny 18
Pa3nes 2. AnropuT™Mbl M IpOrpaMMHpOBaHue
2.1 DIEMEHTHI TEOPUH AITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
23 PHEHTHD 16 45
IPOTPaMMHUPOBAHUS
Hroro no paszneny 50
Paznen 3. UndopmManmoHHbIe TEXHOJIOTUH
31 KomnberorepHo-MaTeMaTHueCKOE g )
) MOJIEJTMPOBAaHUE
3.2 bas3rer qaHHBIX 10 4
33 Be6-caiiTh 14 4
34 Kommprorepnas rpaduka 3.5
3.5 3D-monenupoBanue 3
Uroro no pazgeny 48




Pe3epBHOE Bpemst 20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

TpeOoBaHust TEXHUKH 0€30MaCHOCTU U
TUTHUEHBI IPH paboTe C KOMITbIOTEpaMU U
JIPYTUMU KOMIIOHEHTaMU UG POBOTO
OKPYKCHHUS

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuHUIMIBI pabOTHI KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

OOMeH 1TaHHBIMH C TOMOILBIO IHH.
KoHTposieps! BHEIIHUX YCTPOMCTB

ABTOMaTHUYECKOE BHITIOJHEHUE nporpaMmaI

MPOIIECCOPOM

OmnepaTuBHas, TOCTOSTHHAS U
JOJITOBpeMeHHas naMsATb. KoHTposutepsl
BHEIIHUX yCTpOHCTB. [IpsamMon nocryn k
aMsATH

COBpeMeHHBIe KOMITBIOTCPHBIC
TEXHOJIOTUHU

ITporpammHoe oOecrieueHue
KOMIIBIOTEPOB, KOMITBIOTEPHBIX CHCTEM H
MOOUJIBHBIX YCTPOICTB

CucteMHOe ITporpaMMHOE oOecrieueHue.
OnepaiiuoOHHBIE CUCTEMBI




Yrunutsl. [[paiiBepbl yCTPOUCTB.

? [TapannensHOE MPOrpaMMUpPOBaHHUE

10 WNHcTannsauus u JeMHCTaIUTALMS
MIPOrpaMMHOTO O0ecreueHus
@aiinoBble cuctemsl. [IpuHIAIIBI

1 pa3MeleHust 1 UMEHOBaHUA (DailioB B
nosroBpeMeHHou nmamst. [1la6ions! ams
onMcaHus rpyni (aitnos
3akoHognarenscTBO Poccuiickoit

12 ®denepanuu B 00J1aCTH MPOTPAMMHOTO
o0ecrnieueHns U JaHHBIX
[IpuHUKIIBI TOCTPOEHUS U annapaTHbie

13 KOMIIOHEHTHI KOMITBIOTEPHBIX CETEM.
CereBble MPOTOKOJIBI

14 Cerp UHTEpHET

15 Paznenenne IP-cetn Ha moaceTn ¢
IIOMOIIBIO MAaCOK ITOACETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Bunel nestensHocTr B cetu HTEpHET.

17 Cepsucsel HTepHeTa. ['ocynapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIIYTH

18 Nudopmanmonnas 6€30macHOCTh

19 BpenonocHsle nporpamMmmHoe o0ecredeHre
U METOJ1bl OOpPBHOBI ¢ HUM

20 [IpakTnueckast pabota 1o Teme
" AHTUBHUPYCHBIE TPOTPAMMBI"

)1 Opranusanys TM9HOTO apX1Ba

nHpopmanuu. PesepBHoe KOmMpoBaHUeE.




22

Hap OJIbHAs 3alldTa apXruBa

[u¢poBanune JaHHBIX

23

24

Anroput™m mmdpoanus RSA.
Creranorpadus

[IpakTuueckas pabota 1o Teme
"[lludpoBanue 1aHHBIX"

25

Wudopmanus, 1aHHbIC ¥ 3HAHUS.
WudopmanroHHbIe MTPOIECCH B TPUPO/IE,
TEXHUKE U 00ILeCTBe

26

HenpepriBHbBIE U TUCKPETHBIE BETUUUHBI U
curHasibl. Heo0X01MMoCTh TUCKpeTH3auu
nHbOpMAaINH, IpeTHA3HAYEHHON /IS
XpaHeHus, nepeaadn U 00paboTKu B
IU(PPOBBIX CUCTEMAX

27

JIBonuHOE KoMpoBaHue. PaBHOMEpHBIE 1
HEepaBHOMEpPHBIE KOJIbI. JlekomupoBaHue
COOOIIEeHHH, 3alUCAaHHBIX C IIOMOIIBIO
HEpPaBHOMEPHBIX KOJIOB

28

29

30

Ycnosue @ano. IloctpoeHne 0AHO3HAYHO
JEKOJUPYEMBIX KOJIOB C IOMOIIBIO I€PEBA.
I'pad An. A. MapkoBa

EnuHuis n3smepeHust KoJauyecTBa
nHpopmanuu. AnpaBUTHBIA MOIXOA K
OLIEHKE KOJIM4ecTBa MH(pOopMaluu

CucreMbl CUHCIICHUS

31

[TepeBon uncen U3 OAHON CUCTEMBI
CUHCJICHHSI B IPYTYIO

32

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U




33

meCTHaAuaTCpuIHas CUCTEMBI CUUCIICHU A,
CBsA3b MCXKIY HUMHU

HBOI/I‘IHaH, BOCBMEpHUYHAA U

meCTHaAuaTCpuIHas CUCTEMBI CUUCIICHUAA,
CBs3b MCXKIY HUMHU

34

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHAaAuaTCpuiIHasA CUCTCMbI CUUCIICHUAA,
CBA3b MCXKIAY HUMHU

35

36

37

ApudmeTrdeckue ornepanuu B
MO3UITMOHHBIX CUCTEMaX CUHCIICHUS

TpOI/IqHaH YpaBHOBCUICHHAA CUCTEMA
CUHUCIICHUA

I[BOI/ILIHO-ILGCSITI/ILIHEISI CUCTEMa CHUCIICHUA

38
39

KO,I[I/IpOBaHI/Ie TCKCTOB

PactpoBoe konupoBaHue U300paxeHHi

40

41

42

[IpakTnueckas pabota 1o Teme
"Jluckperusanus rpapuueckoin
uHpopmanun"

I[BeToBBIE MOZENH. BekTOpHOE
KoaupoBanue. @opmarsl (Haitios.
Tpéxmepnas rpaduka. @pakranbHas
rpaduka

Koauposanue 3Byka. Ouenka
MH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX MPY 33JaHHBIX YaCTOTE
JUCKPETU3AINH U Pa3psIIHOCTH
KOJUPOBaHUs

43

[IpakTuyeckas pabora o Teme




44

" luckpeTrur3aus 3ByKOBOW nHpopMaru'"

OcHOBBI anreOpsl JIOTUKU

45

46

47

Jlornueckue oneparuu. Tabauibl
UCTUHHOCTH

Jlornueckue BelpakeHus. Jlornueckue
TOXaecTBa. Jloka3aTenbCTBO JJOTHUYECKUX
TOXIECTB C [IOMOIIBI0 TA0IUIl HICTUHHOCTHA

[IpakTnueckas padbota 1o Teme

«HOCTpOCHI/IC H aHaJInu3 Ta6J'II/II_I
HCTUHHOCTHU B TaOJIUYHOM Iponeccope»

48

49

50

Jlormueckue Oorcpanyru 1 OoIcpannn Halq
MHOXKECTBaMH

Jlormueckue Ooncpalru U orepan HalJl
MHO>KECTBaMH

3aKOHEBI anre6pbl JIOTUKHU. DKBHUBAJCHTHHIC
Hp606p830BaHI/ISI JOTHUYCCKUX Bpra)KeHI/Iﬁ

51

52

53

Jlornaeckme YpaBHCHHA U CUCTEMBI
YpaBHEHUU

Jlornueckue GyHKIMH. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTMUYECKHUX
(GYHKIUH OT KOJIMYECTBA apIryMEHTOB.
[TonHbIe cucTEMBI TOTMUECKUX (QYHKIUI

Kanonnueckue opMbl TOrHYECKHX
BbIpakeHUI1. COBEpIIICHHbBIE
JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJbHbIEe (POPMBI, AITOPUTMBI UX
MOCTPOEHMSI 110 TaOJIHIIe HCTUHHOCTH

54

Jlornueckue 31eMEHTEI B COCTaBE




55

KOMIIBIOTEPA

Tpurrep. Cymmarop. MHoOropa3psiaHbii
CyMMAarop

56

57

58

59

60

[TocTpoeHune cxem Ha JTIOTHUYECKUX
3JIEMEHTaX. 3alKCh JJOTUYECKOTIO
BBIPA)KECHUS 110 JIOTHYECKOU CXeMe

MuKpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

[IpencraBienue HebIX YUCEN B TAMSATH
KoMIibtoTepa. OrpaHnYeHHOCTh AMAana3oHa
qycell IPU OTPAaHHUYEHUHU KOJIMYEeCTBa
paspsaoB. [lepenonnenue pa3psaaHoit
CETKH

be33nakoBbIe ¥ 3HAKOBBIE JaHHBIE.
3HaKOBBIN OUT. JIBOMYHBII
JIOTIOJIHUTEIBHBIN KOJI OTPULATEIIbHBIX
YHCEN

[ToGuTOBBIC JTOTUYECKUE OTIEPAITIH.

Jlornueckuit, apudmernueckuit u
LUKJIMYECKUH CIABUTH

61

62

63

IudpoBanue ¢ TOMOIIbIO TOOUTOBOI
onepauuu «uckiovaroniee MJIN»
[IpeacraBnenue u XxpaHeHUEe B MAMSITH
KOMIThIOTEpA BEIIECTBEHHBIX YHCENT

Brinmonsenue onepam/lﬁ C BCEIICCTBCHHBIMHA
YuCJIaMH, HAKOIIJICHUC OIIMOOK npu
BBIYHUCIICHUAX

64

[TpakTrueckas padota o teme «M3ydenue




mopaspAAHOro MallilMHHOI'O NpEACTaBJICHUA
OCJIbIX U BENICCTBCHHBIX YHUCEII»

65 AHaJIi3 aJropuTMOB 1
Oransl pelieHus 3a1a4 Ha KOMIIbIOTEPE.

66 NHcTpymeHTanbHbIE CPEACTBA: 1
TPAHCIATOP, OTIATYUK, TPOPUIUPOBIIUK
Cpena nporpammupoBanus. Komnumsuus

67 Y MHTEPIIPETAIUS IPOTPAMM. |
Bupryansnsle Mamnebl. THTErppOoBaHHas
cpena pa3paboTKu

68 Meto/ibl OTJIAIKK TPOTPaMM 1

69 Turbl mepeMeHHBIX B S3bIKE |
IPOTPaMMHUPOBAHUS

70 O06paboTKa LeNbIX Yncel 1

71 O0paboTKa BELIECTBEHHBIX YUCET 1

72 CrnyyaiiHble U TICEBIOCITYYaliHbIE YnCIa 1

73 Bersnenus. CnoxHble ycI0BUS 1

74 [uxsl ¢ ycnoBueM 1
[{uKJIBI IO IEPEMEHHOM.

75 B3anMo3amMeHseMOCTh Pa3IUYHbIX BUI0B 1
IIUKJIOB

76 O6paboTka HaTypaTLHBIX YHUCET C 1
MCIOJIb30BAHUEM LIUKIIOB
HaxoxneHne BceX mpOCThIX YHCEN B

77 3ajlaHHOM Juana3one [Ipaktuueckas ! 0.5
pabota no Teme «Pemenue 3agad METOI0M '
nepedopar»

78 WNHBapuaHT nukia 1




79

JIoKyMeHTHpOBaHUE MPOTrpamMmm

O06paboTka JaHHBIX, XPAHSIIUXCS B

80 .
(aiimax

81 PazOuenue 3agaun Ha OA3a1a4H
Vcnonb30BaHue cTaHAapTHOM OMOIMOTEKH

2 A3blKa IporpaMmupoBanust. [logkinrouenue
OUOIMOTEK MOAIPOrPaMM CTOPOHHUX
IIPOU3BOUTENIEH

83 [Toanporpammsl (Tpoueaypsl U ¢ YHKITUHN)

84 [TomnporpamMmel (iponeypsl ¥ (pyHKITHH)

85 IIpakTryeckas pabora o Teme
"PazpaboTka moamnporpamm"
Pexypcusi. PekypcuBHbIe 00BEKTHI

26 (ppakransl). PexypcruBHbIE POLIENYpPHI U
¢bynkuuu. Mcnonp3oBaHue cTeka Jis
OpraHM3alM PEKYPCUBHBIX BHI30BOB

87 [IpakTnueckast pabota 1o Teme
"PexkypcuBHBIE TOTPOrPaMMBbI"

23 MoaynbHBIN IPUHLUII IOCTPOCHUS
porpamMm

89 YuciieHHbIe METOJIBI

90 [IpakTnueckast pabota 1o Teme
«HucneHHOoe peleHne YpaBHEHU

01 Hcnonp30BaHne AUCKPETU3ALINN B
BBIUUCIIUTENBHBIX 3a/1a4ax
[TpakTrueckas paboTa mo Teme

92 «[IpubmmxEHHOE BRIYUCIICHUE JTJIUH

KPUBBIX U TUTOIIAAEH GUTyp»




93

94

95

[IpakTrueckas padota nmo teme «llouck
MakcuMyMma (MUHUMYMa) (QyHKIIUN

O6paboTka CUMBOJIBHBIX JIaHHBIX.
AJTOpUTMBI 00pPaOOTKH CHMBOJIBHBIX
CTPOK: MOJCYET KOJUYECTBA MOSIBICHUN
CHUMBOJIa B CTPOKE

AJTOpPUTMBI 00paOOTKH CUMBOIBHBIX

CTpPOK: pa30HeHne CTPOKU Ha CIIOBA MO
MPOOEIBbHBIM CUMBOJIAM

96

Anroput™bl 00pab0OTKH CUMBOJIBHBIX
CTPOK: IIOMCK IIOJCTPOKU BHYTPH TaHHOH
CTPOKH; 3aMEHA HAlICHHOM NIOJCTPOKHU Ha

JIPYTYIO CTPOKY

97

[IpakTnueckas pabota 1o Teme
"O06paboTKa CTPOK C UCTIOJIH30BAHUEM
(GyHKIUI cTaHJapTHOM OMOJIMOTEKH SI3bIKa
MporpaMMupoBaHus”

98

99

['enepanus ciioB B 3a1aHHOM aji(haBUTE
MaccHuBBI ¥ TOCHEN0BATEILHOCTH YHCE.

[IpakTuueckas pabota mo Teme
"3amonuenue maccusa'

0.5

100

101

102

O060011EHHbIE XapaKTEePUCTUKN MacCHBa

JInHEeMHbBIN MONCK 3aJJaHHOT0 3HAUCHUS B
Maccuse. [IpakTudeckas paboTa o Teme
"JInHetHBIA TONCK 3aJaHHOTO 3HAYEHHS B
maccube"

[Ipaktuyeckas padora no Teme "[lonck
MHUHUMAaJIBHOIO (MaKCUMaJIbHOTO)

0.5




103

3JIEMEHTA B YUCJIOBOM Maccuse"

CopTrpoBKa OJHOMEPHOT'O MaCCUBA.
[IpocTeie METOIbI COPTUPOBKH.
[IpakTrueckas padota mo Teme "IIpocTeie
METO/Ibl COPTUPOBKH Maccupa'

0.5

104

CoptupoBka ciusinueM. beictpas
COpPTHPOBKA MaccuBa (aJIrOpuT™M

QuickSort). ITpakTrueckas padorta 1mo Teme

"BricTpas copTupoBKa MaccuBa"

0.5

105

JIBOUYHBIN MOUCK B OTCOPTUPOBAHHOM
MmaccuBe. [Ipaktuueckas pabora 1o reme
" JIBOMYHBII TOUCK"

0.5

106
107

JIByMepHbIE MaCCUBBI (MaTpPHULIbI)

Anroput™bl 06paboTKH MaTpUIL

108
109

Pemenue 3a1ay aHaim3a JaHHBIX

Cpe,I[CTBa TEKCTOBOT'O ITpoIeccopa

110

111

112

KommnsrorepHas BEpCTKa TEKCTa

[IpakTryeckas padota no Teme "Bépcrka
JOKYMEHTOB C MATEMaTUYECKUMHU
bopmymnamn"

HNHCcTpyMEHTHI pelieH3UPOBAHUS

U G G G i Sy

113

114

[IpakTnueckast pabota 1o Teme
"MHOrocTpaHu4YHbIE JOKYMEHTHI"

Oo6naunble cepBuchl. KosekTuBHas
pabota ¢ nokymeHTamu. [IpakTrueckas
pabota no Teme "KomnexktuBHas padota ¢
JOKyMEHTaMu"

0.5

115

Anamu3 ganubix. boiapinne naHHbie




116

117

MarmmaHoe oOydeHue

AHanu3 JaHHBIX ¢ TOMOMIBIO 3JIEKTPOHHBIX
TalJInI

118

119

[IpakTruyeckas padora o reme "AHanus
JAHHBIX C MOMOIIIBIO AIEKTPOHHBIX
prlavng

[Toctpoenue rpadukoB QPyHKIUH.
[IpakTuueckas padbota 1o Teme
"HarnsaHoe nipeacTaBieHue pe3yabTaToB
CTaTUCTHYECKON 00pabOTKU JaHHBIX B
BUJIC TMarpaMM CPEICTBAMH PElaKkTopa
ANEKTPOHHBIX Tabnui"

0.5

120

121

122

123

Jlunun tpenna. Ilpaktuueckas padota o
teme "[logOop nmuHuM TpeHaa,
MIPOrHO3UpOBaHuEe"

ITon6op mapamerpa. [IpakTuueckas padbota
1o TeMe "UncieHHoe peleHne ypaBHEHUM
C TIOMOIIBIO TOI00pa mapameTpa”
OnTumu3anus Kak MOMCK HAWITy4IIero
pEILIEHNs B 3a/JaHHBIX YCIOBHSIX.
[IpakTryeckas paborta no Teme "Perenne
3a]1a4 ONTUMHU3ALUHU C IOMOIIBIO
ANEKTPOHHBIX Tabnui"

PesepBHOE Bpems

0.5

0.5

0.5

124
125

PesepBHOE Bpems

PesepBHOE Bpems

126

PesepBHOE Bpems

127

PesepBHOE Bpemst

— | | | |




128 PesepBHOE Bpems 1
129 PesepBHoe Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHoe Bpems 1
133 PesepBHOE Bpems 1
134 PeszepBHOe Bpemst 1
135 PesepBHOE Bpems 1
136 PeszepBHOe Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 136 15

I[TPOTPAMME




11 KJIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakruuyeckue fll3yqemm :)Iﬁg;ionaTeﬂbnme
padoThI padoThI pecypenI
KomngectBo nnpopmarnmm 1
2 AJITOPUTMBI CoKaTUsl TAHHBIX 1
Anroputm Xaddpmana 1
[IpakTuueckas pabora no teme "Cixkatue
4 J@HHBIX C IIOMOLIBIO AITOPUTMA 1 1
Xadpdpmana"
5 Anroputm LZW 1
AJTOPUTMBI CKaTHS TaHHBIX C TIOTEPSIMH.
6 [IpakTuueckas pabora no teme "Cixxatue | 0.5
naHHbIX ¢ otepsmu (anroputmsl JPEG, '
MP3)"
CkopocTb nepeiauu JaHHBIX 1
[TomexoycToNYuBbBIE KOJBI 1
9 [IpakTnueckas pabota 1o Teme 1 1
"[TomexoycroitunBblie KOIbI"
Cucrempl. KOMIIOHEHTBI CHCTEMBI U UX
10 B3aumo/eiictBue. CucTeMHbIN 3P QexT. 1
VYnpasienue Kkak UHQOPMALMOHHBIN
nporiecc. OOpaTHas CBS3b
11 Mogenu nu MOaEnTMpOBaHUE 1
12 I'padmr 1
13 Pemenue 3aau ¢ momouisio rpagos 1




14 HepeBbs

15 OCHOBBI TEOPUH UTP
[IpakTrueckas padota mo teme "Ilonck

16 BBIMIPBILTHONW CTPATEruu B UTPE C IOJHON
uHpopmanuein"

17 CpenctBa HCKYCCTBEHHOTO MHTEIIJICKTA

13 [IpakTuueckas padbora no teme "Cpezncraa
HCKYCCTBEHHOI'O MHTEIeKTa"
dopmanuzanus HOHATHUS aIrOPUTMA.

19 Mammuna TrroprHra Kak yHuBepcaibHas
Mozeib BeluuciaeHui. Tesuc Yépua—
Trropunra
[IpakTryeckas pabora o Teme

20 "CocraBieHue MpoCTOi MpOrpaMMBbl ISt
MamHbl Thropunra"

21 Mammwuna ITocra

22 Hopwmanshsie anropugmel Mapkosa
ANTOpUTMUYECKN HEPA3PEIINMBIE 3a/1a4H.

23 3anavya octaHoBa. HEBO3MOKHOCTD
aBTOMATUYECKOM OTJIAJIKU IPOrpaMM

24 CII0’)KHOCTb BBIYHCIICHUI
[Torck mpoCTHIX YKces B 3aJaHHOM

25 JMATia30He ¢ TTIOMOIIBIO AJITOPUTMA
«pemeto Dparochera

26 [IpakTruyeckas padora no Teme "[lonck
IIPOCTBIX YHUCEN B 33JaHHOM Jliana3zoHe"

7 MHoropa3psiiHble Lienble YKicia, 3aJa4u

JUTMHHON apu(pMETUKH




28

29

30

IIpakTryeckas pabora no Teme
"Peanu3zanus BEIYMCIEHUN C
MHOT0pa3psIHbIMH yuciaMu"

CrnoBapu (accolMaTUBHBIC MACCUBBI,
OTOOpaKEeHHMS ). XAI-TaOIUIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
CIIOBapsl 71l 3aIaHHOTO TEKCTa
[IpakTuyeckas paborta 1o Teme

"[TocTpoenue anhaBUTHO-YACTOTHOTO
cioBaps Jyis 3aIaHHOTO TekcTa"

31

AHann3 TeKcTa Ha €CTECTBEHHOM SI3BIKE.
Brigenenune mocneaoBaTeIbHOCTEH IO
mabmnony. PerynspHsie BbpaKeHUsI.
YacToTHBIN aHAIU3

32

33

34

[IpakTnueckas pabora no teme "AHnanus
TEKCTa Ha €CTECTBEHHOM sI3bIKe"

Creku. AHanM3 NPaBUIBHOCTH CKOOOYHOTO
BBIpAKCHUS

Brruucnenue apudmernueckoro
BBIP)XEHUS, 3aIMCAHHOTO B MOCT(PUKCHOMN

dbopme

35

[IpakTnueckast pabota 1o Teme
"Boruncnenue apupmMeTunyeckoro
BBIP)XEHUS, 3aIMCAHHOTO B MOCT(PUKCHOMN

dbopme"

36

Ouepenu. Mcnonb30Banue ouepenu st
BPEMEHHOT'0 XpaHEHUs JaHHBIX

37

[IpakTuyeckas pabora o Teme




38

39

"Ucnonb3oBanue ouepenn"

epeBbs. Peanusanus nepeBa ¢ TOMOUIBIO
CCBUIOYHBIX CTPYKTYp. [IBoruHbBIC
(6unapusbie) nepesbs. [locTpoeHue nepesa
IUTsL 33JJAHHOTO apr(PMETHIECKOTO
BBIpKCHUS

[IpakTnueckas padbota 1o Teme
"Hcnosb3oBaHue AepEBbEB IS
BBIYUCIICHHS apU(PMETHICCKUX
BbIpaKeHU"

40

PekypcuBHBIC aJITOPUTMBI 00X0/1a JiepeBa.
Hcnonb30BaHue CTEKA M OUCPEIH JUIS
o0xoma nepena

41

42

43

44

PexypcuBHBIE anTOpUTMBI 00X0/1a AEpeBa.
Vcnonp30BaHne cTeKa U O9epeTu TSt
o0xo/a nepena

Anroputmsl Ha Tpadax. [locTpoenue
MUHHMAaJILHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBSI3HOTO
HEOpPUEHTUPOBAHHOTO rpada

O6xon rpada B rmyouny. O6xox rpada B
HIAPUHY

KonndecTBo pa3nuyHbIX MyTeH MEeXITy
BEpLIMHAMU OPHUEHTUPOBAHHOTO
alMKJINYeCKOro rpaga

45

46

Asroput™ JIeHKCTpHI.

[IpakTuyeckas pabora o Teme
"Boluncnenue IIMHbI KpaT4yanIIero nyTH




47

MEXy BepIIiHaMHu rpada (aJIroputm
HeiixcTpsbr)”

Anroputm Drnoitga—Y opania

48

49

50

51

3aiauu, penaeMble ¢ TOMOILbIO
ANHAMHUYCCKOI'0 IMIpOorpaMMHUpPOBaHMA:
BBIUUCIIEHUE PEKYPCUBHBIX ()YHKIIUN

[IpakTruyeckas pabora o Teme
"Bprunciienue peKypcuBHBIX (DYHKIIMH C
MIOMOUIBIO JUHAMUYECKOTO
IIporpaMMupoBaHus”

3azauu, pemaeMble ¢ IOMOLIBIO
JUHAMHYECKOI0 IPOrPaMMUPOBAHHSA:
IIOJCYET KOJIMYECTBA BAPUAHTOB

[TpakTryeckas pabdora no teme "[loncuér

KOJIMYECTBA BAPUAHTOB C IIOMOILBIO
JMHAMUYECKOTO MPOorpaMMHpOBaHus"

52

3aiauu, pemraeMbple ¢ TOMOIIBIO
ANMHAMHUYCCKOI'0 IMMpOorpaMMHUpPOBaHU:
3a/la4 ONTHUMH3AIUU

53

54

55

[TonsiTHe 0 mapagurmax
nporpaMmupoBanus. O630p S3bIKOB
IIPOTrpaMMHUPOBAHUSA

[Tonsatue 06 00BEKTHO-OPUEHTUPOBAHHOM
MIPOrpaMMHUPOBAHUU

O0BbekTsI U Kiacchl. CBOMCTBA U METOIBI
00BEKTOB

56

OOBEKTHO-OPUEHTUPOBAHHBIN aHAINA3

57

[IpakTruyeckas pabora o Teme




"Hcnoip30BaHle TOTOBEIX KJIACCOB B
nporpamme”

Pa3paboTka nporpamMM Ha OCHOBE

>8 00BEKTHO-OPUEHTUPOBAHHOTO MOIX0Aa
[TpakTuueckas pabota "Pa3paborka

59 IIPOCTOM MPOTrpaMMBbl C UCIIOJIb30BAHUEM 1
KJ1accoB"
Wukancynauus. [Ipaktuueckas padota no

60 teme "Pa3paboTka Kiacca, uCIOJIb3YIOIIETro 0.5
WHKaNCyJsuo"

61 Hacnenosanue. [Tomumopduszm

2 [IpakTnueckas padbota 1o Teme |
"PazpaboTka nepapxuu KiaccoB"
Cpenbl ObICTPOI pa3pabOTKU MPOTpaMM.

63 [IpoextupoBanue nutepdeiica
MIOJTb30BATEIS

64 ITpoexTupoBanue uHTEpdeiica
MI0JIb30BATENS

65 Vcnonp30BaHuE TOTOBBIX YIIPABIISIEMBIX
3JIEMEHTOB JIJIs TIOCTPOEHUs MHTepdetica
[IpakTnueckast pabota 1o Teme

66 "PazpaboTka mporpaMmsl ¢ TpaduuecKuM 1
unrepdeiicom”

67 W3yuenune BTOpoOro si3bIka
IPOrpaMMHUPOBAHUS

68 N3ydenue BTOpoOro g3bika
IPOrpaMMHUPOBAHUS

69 OTanbl KOMIIBIOTEPHO-MAaTEMATHYECKOTO




70

MOACIINPOBAHUSA

Jluckperusaius Ipu MaTeMaTH4eCKOM
MOJICTTUPOBAHUH HEMIPEPHIBHBIX MTPOILIECCOB.
MoaenupoBaHue IBUKEHUS

71

72

73

74

[IpakTruyeckas pabora 1o Teme
"MopenupoBaHue JBUKEHUS"

MopenupoBaHie OHOJIOTUYECKHX CHCTEM.
[IpakTnueckas pabota 1o Teme
"MonenupoBaHue OMOJIOTHYECKUX cucTeM"

MaremaTudecKkue MOJIEIN B DKOHOMUKE.
BreruucnurenbHbIe OKCIICPUMCHTEI C
MOACIAMHA

BepositHocTHBIE MOAENH. [IpakTHUeckas
pabota no Teme "MMuTanmoHHOE
MOJIEJTMPOBAHUE C TIOMOIIBI0 METOIA
Mounre-Kapno"

0.5

0.5

75

KomnproTepHoe MoAenMpoOBaHNUE CUCTEM
YIIPaBJICHUS

76
77

O06paboTka pe3yabTaToOB SKCIIEPUMEHTA

TabnuuHble (pensiuoHHbIE) 0a3bl TaHHBIX

78

[Touck, copTupoBKa U GUIbTpaLHs
JaHHBIX. 3aMpOChl Ha BBIOOPKY JTaHHBIX.
3amnpocsl ¢ napamerpaMu. Beraucisemblie
T0JIS B 3a1pocax

79

[IpakTryeckas pabdora no reme "Pabora ¢
roToBoi 0a30ii JaHHBIX"

80

MaHuororabianuabie 0a3bl JaHHBIX. THIIB
CBsI3ei Mex 1y Tabiuiamu. BaenrHuit




KJIIOY. I_IGJ'IOCTHOCTI) 0asnl JaHHBIX

[IpakTuyeckas pabora o Teme

81 "Pa3paboTka MHOTOTaOJINYHOM Oa3bI
TaHHBIX"

20 3ampockl K MHOTOTA0IMYHEIM 0azam
TAHHBIX

23 [IpakTuueckas pabota o Teme "3anpockl K
MHOTOTA0IMYHOM 0aze JTaHHBIX"

84 SA3bik ynpasienus JaHHbiMA SQL
[IpakTuueckas pabota 1o Teme

85 "VrpaBneHue JaHHBIMH C IIOMOIIBIO SA3bIKa
SQL"

26 Hepensitimonnsie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 HNHTepHeT-Ipr1oKeHus
[TonsiTHE O CEpBEPHON M KIMEHTCKON

88 qacTsaxX caita. TeXHOJIOTHS «KJIUEHT —
cepBep», € JOCTOMHCTBA U HEJIOCTATKU

89 OcHogsl s13p1ka HTML

90 [IpakTuueckas pabora no teme "Coznanue
TEKCTOBOM BEO-CTpaHUIIBI"

91 Ocnogsr s13p1ka HTML

92 OcHoBgsl s13p1ka HTML
[IpakTuueckas pabora no teme "Coznanue

03 Be0-CTpaHUIIbI, BKIIOYAIOIIEH
MYJIbTUMEANIHBIE OOBEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUEO)"

94 OcHoBBI KackaaHBIX Ta0auI cTriei (CSS)




[IpakTuueckas pabota 1o Teme

95 "OdopmiieHuE CTpaHUIIBI C TOMOIIBIO 1
KaCKaJHbBIX TaOIHIl CTHIICH"

96 Cuenapuu Ha si3bike JavaScript

97 Cuenapun Ha si3p1ke JavaScript

98 ®opmbl Ha BeO-CTpaHULIE

99 [IpakTnueckas pabora no teme "O6padboTka |
TaHHBIX Gpopm"

100 Pa3memenue Beb6-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (ailyioB Ha CalT
KanpupoBanue. McnpaBnenue

101 nepcnekTuBsl. ['ucrorpamma. Koppekuus
YPOBHEH, KOPPEKLUs 1IBETA.
ObecrBeunBaHue LIBETHBIX U300pakeHU I
BBoa nzobpaxkeHuil ¢ UCIONIb30BaHUEM

102 Pa3IUYHBIX HUPPOBBIX YCTPOUCTB. 0.5
[IpakTryeckas padota no Teme "O6paboTka .
¢ poBeIx Gortorpagpuit”
Peryms. Pabota ¢ obnactsimu. @uibTpsl.

103 IIpakTruyeckas padora no Teme "Perymib 0.5
¢ poBeIx GoTtorpadpuit”
MHorocnoitable n3o0paxenus. TekcToBbie

104 cnon. Macka cnosi. Kananel. Coxpanenue
BbIJIEJICHHOW 00JacTH

105 [IpakTuyeckas pabora o Teme !
"MHorocnoitable n300paxxeHus"

106 [ToaroroBka WiLTFOCTpAIHii 1715 BEO-CalTOB. 05

[IpakTuyeckas pabora o Teme




" AHUMHPOBAaHHbBIC N300paKeHUS"

Bekropnas rpaduka. Bexropuzamus

107 . 1
pacTpoBBIX N300pakeHU

108 [IpakTuyeckas padora no Teme "BekTopHas |
rpaguka"

109 HP.I/IHHHHH HOCTpOGI{I/I}I U PEIAKTUPOBAHUS 1
TPEXMEPHBIX MOJIETEH

110 [IpakTuueckas padota no treme "Co3nanue 1
MPOCTBIX TPEXMEPHBIX MOAeeH"

111 Cerounsie Mogenu. Marepuabl 1

112 [IpakTuueckas pabora no teme "CeTouHble 1
monaenun"

113 MonenrpoBaHue HCTOYHUKOB OCBEIICHHUS. |
Kameps!

114 [IpakTryeckas pabora o Teme 1
"Pennepunr"

115 AnnutuBHbIe TexHONOTUH (3D-pUHTEpPHI) 1

116 [TonsTne o BI:IpTyanLHoﬁ peanbHOCTH U |
JIOTIOJTHEHHOM pealbHOCTH

117 PesepBHOE Bpems 1

118 PesepBHOE Bpemst 1

119 PesepBHOE Bpems 1

120 PesepBHOE Bpemst 1

121 PesepBHOE Bpems 1

122 PesepBHOE Bpemst 1

123 PesepBHOE Bpems 1

124 PesepBHOE Bpemst 1




125 PesepBHOE Bpems 1
126 PesepBHoe Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHoe Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHoe Bpems 1
132 PesepBHOE Bpems 1
133 PeszepBHoOe Bpemst 1
134 PesepBHOE Bpems 1
135 PeszepBHoe Bpemst 1
136 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 136 36.5

[NPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Undpopmaruka, 11 knacc/ I'etin A.I'., CenokocoB A.U., AkunonepHoe
obmectBo «M3marenscTBo «lIpocBemienne»
HNudopmaruka, 10 xiacc/ I'eitn A.I'., CenokocoB A.U., AKIimonepHoe 00IIeCTBO

«3marensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI J1JIA YUYUTEJIA

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPChHI CETU
UHTEPHET

https://resh.edu.ru/

https://m.edsoo.ru

https://www.yaklass.ru/

https://bosova.ru/

https://uchi.ru/

https://myschool.edu.ru
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