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I[TOACHUTEJIbHAA 3AIINCKA

[Iporpamma mo wmHpopmaruke (yriayOJEHHBIH YpPOBEHb) Ha YPOBHE CpPEIHEro OOIIETro
oOpa3oBaHusl pa3paboTaHa HAa OCHOBE TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeNbHONW MPOTpaMMBbl CpeHero oOImero obpazoBaHus, mpeacraBieHHBIX B DPI'OC
COO, a raxxe denepanbHOI pabodeil MPOrpaMMbI BOCIIUTAHUSI.

[Tporpamma no undopmarrke Aa€T nMpeAcTaBIeHUE O LENIIX, 001Iel cTpaTeruu o0y4yeHus,
BOCIIMTaHMS M Pa3BUTHA O0yYaromUXcs cpeAcTBaMu yueOHoro mpenmera «MHpopmaTtuka» Ha
yrayOn€HHOM  ypOBHE,  yCTaHaBIMBaeT  oOs3aTelbHOE  NPEIMETHOE  COJAepIKaHUe,
IpEelyCMAaTpUBAET €ro CTPYKTYpUPOBAaHME IO pa3lenaM U TemaM Kypca, OIpeaeinseT
pacrpeziefieHue ero mo kjiaccam (rojaMm u3ydeHwus ), Ja€T MpuMEpHoOe pacrpeesieHue y4eOHbIX
4acoB [0 TEMAaTUYECKUM  pasfelaM Kypca U pEeKOMEHAyeMyl  (IpUMEpPHYIO)
MOCIIE0BATEIBHOCTh UX M3YUEHHUS C Yy4ETOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTHKH Yy4eOHOTO MpoIecca, BO3PACTHBIX 0COOCHHOCTEH 00yUJaromIMXCsl.

[IporpammMa 1o wuHOpPMATHKE OMNpeAenseT KOJIWYECTBEHHbIE U  KauyeCTBEHHBIC
XapaKTepUCTUKU Y4eOHOro Mmarepuana Uil KaXJIoro roja HU3y4€HHs, B TOM 4YHCIE IS
COJIEP’KATENIbHOTO HAMOJHEHHUS] PAa3sHOrO0 BUIA KOHTPOJsS (TMPOMEXYTOYHOW aTTecTaluu
00y4arouuxcsi, BCEpOCCUIUCKUX MTPOBEPOUYHBIX pabOT, rOCY1apCTBEHHOW UTOIOBOM aTTECTALUH).
[Iporpamma 1o uH(MOpPMATHUKE SBISETCS OCHOBOM [IJIsi COCTaBJICHMSI aBTOPCKUX YUEOHBIX
pOTpaMM U Y4eOHHKOB, IOYPOYHOTO TUIAHUPOBAHUS Kypca YUUTEIIEM.

Hudopmaruka B cpeiHeM o01ieM 00pa3oBaHUU OTPaXKAET:

CYIIHOCTh HMH(OPMAaTHKM KaK HAayYHOW AMCUMIUIMHBI, H3Y4YaloUleld 3aKOHOMEPHOCTH
MPOTEKaHUsS U BO3MOXKHOCTHM aBTOMAaTH3alMu WH(OPMALMOHHBIX MPOIECCOB B PA3IUYHBIX
CUCTEMaX;

OCHOBHBIE 00JacTH TNpUMEHEHUS WH(GOPMATUKU, TMPEXKIE BCEro HHPOPMAIMOHHbBIE
TEXHOJIOTHH, YIIPaBJICHHE U COLIMATIBHYIO cepy;

MEXIUCIUTUTMHAPHBINA XapakTep HHPOPMATHKU 1 UHPOPMAIIMOHHON JeSTeTbHOCTH.

Kypc undopmaruxu a1 ypoBHSI CpeHET0 00111ero 00pa3oBaHus SBIISETCS 3aBEpLIAIOIINM
ATANOM HENPEPHIBHON MOJArOTOBKM 00yJaromuxcs B 006J1acTi HHPOPMATUKU U MH()OPMAITMOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJOTHM, OMUpPAETCs Ha CoJep)KaHHue Kypca HMH(POPMATUKU YpPOBHS
OCHOBHOI'O 00IlEro 0oO0pa3oBaHUs M ONbBIT IOCTOSIHHOIO TPUMEHEHUs HH(POPMALMOHHO-
KOMMYHHKAIIIOHHBIX TEXHOJIOTUH, AAa€T TEOPETHUECKOE OCMBICIECHUE, WHTEPHpPETaluio U
0000111€HHE 3TOTO OTBITA.

Pesynbrarel yriyOnéHHOro ypoBHS H3yueHusi ydeOHoro mnpeamera «MHpopmaTuka»
OPUEHTHPOBAaHbl Ha TIOJIyueHHE KOMIIETEHTHOCTEH JUIs TOcienyroue mnpodeccnoHaabHON
JeSITEIbHOCTH KaK B paMKax JaHHOM MpeAMETHOI 00JacTH, TaK U B CMEXKHBIX C HEW 00acTsX.
OHM BKJIIOYAIOT B ce04:

OBJIaJICHUE KIIFOUEBBIMH MOHATHSAMHU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS JaHHas
npeaMeTHas o0J1acTh, pacro3HaBaHUE COOTBETCTBYIOIIMX MM NPU3HAKOB U B3aWMOCBS3EH,
CIIOCOOHOCTH JIEMOHCTPUPOBATH PA3IMYHBIE MOAXOJbI K U3yYEHUIO SIBJICHHUM, XapaKTepHBIX IS
M3y4aeMoil mpeMeTHON 001acTu;

YMEHHME penlaTh THUIOBbIE MPAKTHUECKUE U TEOPETUYECKHE 3aJayM, XapaKTepHbIe s
UCIIOJIb30BaHUS METOJIOB U MHCTPYMEHTApHsI JaHHOH NpeMeTHOI obnacTu;

HaJU4Me TPEACTABICHUM O JaHHOM MpeaMEeTHOW 00JIacTh Kak [EeJOCTHOW TEeOopuH
(COBOKYITHOCTH TE€OPHii), OCHOBHBIX CBSI35X CO CMEXHBIMU OOJIACTIMH 3HAHUH.

B pamkax yriyOonéHHOro - ypoBHS  HM3ydyeHUs ~HMHQOPMATHKU  0OecreuyrBaeTCs
IeJIeHaNpaBJIeHHas MOJrOTOBKAa 00yJaroImuXxcs K MPOJODKEHUI0 00pa3oBaHus B OpraHM3alusaxX
npodeccuoHanbHOro 00pa3oBaHUsl IO CHEIHATbHOCTSM, HEMOCPEICTBEHHO CBS3aHHBIM C
U(POBHIMU  TEXHOJIOTUSMH, TaKUM KaK TpOTpaMMHas HHXXEHepHs, WH(OpMaIMoHHas
0e30MacHOCTh, MH(OPMALIMOHHBIE CUCTEMbl M TEXHOJIOTUH, MOOWIbHBIE CHCTEMBl U CETH,
OosblMe aHHBIC M MAlIMHHOE OOy4YeHHE, POMBIIIJICHHBI UHTEPHET BelIei, NCKYCCTBEHHBIH



UHTEJUIEKT, TEXHOJIOTMH OeCHpOBOJHON CBSI3M, POOOTOTEXHMKA, KBAHTOBBIE TEXHOJOTHH,
CHUCTEMBI PacCIpeeIEHHOIO peecTpa, TEXHOJIOTUU BUPTYAJIbHOM U JONIOJTHEHHOW peanbHOCTEM.

OcHoBHas 1enb U3ydyeHus yuebHoro npeamera «MHpopmaruka» Ha yriyOiaEHHOM ypOBHE
cpeaHero odmero oOpa3oBaHHs — oOOecreyeHue AaTbHEHWIero pa3BUTUS HWH(POPMAIMOHHBIX
KOMIIETEHIIMH O0O0Yy4Yarolerocs, €ro TOTOBHOCTH K MHM3HM B YCIOBHMSX pa3BUBAIOLIErOCS
UH(OPMALIMOHHOTO O0IIECTBAa U BO3pACTAIOUICH KOHKYPEHIIMH Ha PhIHKE TpyAa. B cBs3u ¢ 3TUM
nzydyenue napopmatuku B 10—11 xmaccax 10KHO 00€CTICUUTS:

c(OpPMHPOBAHHOCTh MUPOBO33PEHUS, OCHOBAHHOTO Ha MOHMMAaHUHU POJM MH(OPMATHKH,
MH(POPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOILECTBE;

c(OPMHPOBAHHOCTH OCHOB JIOTHYECKOTO U alITOPUTMHUYECKOTO MBIIIUICHUS;

c(OPMHPOBAHHOCTh YMEHUH pa3inyarth (aKThl M OLEHKH, CPaBHMBATh OLICHOYHBIE
BBIBOJIbI, BUAETh MX CBSI3b C KPUTEPUSMU OLIEHUBAHUSA MU CBSA3b KPUTEPUEB C OIpPEAEIEHHON
CHCTEMOW LIEHHOCTEH, MPOBEPSTH HAa IOCTOBEPHOCTh M 000011aTh HHPOPMALIUIO;

c(OPMHUPOBAHHOCTH MPEICTABICHHUIA O BIMSHAN WH(POPMAIIMOHHBIX TEXHOJIOTHI Ha JKU3Hb
4yeJoBeKa B  OOIECTBE, IOHMMAHME COLUAIBHOTO, 3KOHOMMYECKOIO, IOJIUTHYECKOrO,
KyJIbTYPHOTO,  IOPUJIWYECKOT0,  IMPUPOAHOIO,  IPrOHOMHYECKOrO,  MEAMIMHCKOIO U
(U3UOJIOrHUECKOr0 KOHTEKCTOB HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

NPUHATHE TPABOBBIX U ATHUYECKUX ACIEKTOB MH(POPMALMOHHBIX TEXHOJIOTUH, OCO3HAHHE
OTBETCTBEHHOCTH JIIOJIH, BOBJICUEHHBIX B CO3JaHHE U HCIOJIb30BaHME HH(OPMAIIMOHHBIX
CUCTEM, paclpocTpaHeHHE NHDOPMALIHH;

CO3/laHMe yCJIOBUM Ui  pPa3BUTUS  HABBIKOB  y4yeOHOM, TNPOEKTHOH, HaydHO-
UCCJIEIOBATEIbCKON U TBOPUECKOH 1€ATEIbHOCTH, MOTUBALIMU O0y4YaIOIINXCS K CAaMOPA3BUTHIO.

B conepxanun yueOHoro npenmera «VMHpopmaTHKa» BBIIEISIIOTCS YEThIpe TEMAaTHUECKUX
paszena.

Paznen «u¢ppoBas rpaMOTHOCTB» MOCBAILIEH BOIIPOCAM YCTPOMCTBA KOMIBIOTEPOB U
JIPYTUX 3JEMEHTOB IU(PPOBOTO OKPYXKEHHS, BKIIIOUas KOMIIBIOTEPHBIE CETH, UCIOJIb30BaHUIO
CPEICTB OMNEpPAlMOHHOW CHUCTeMbI, paboTe B ceTu VHTepHET M HUCMOJIb30BaHUIO HMHTEPHET-
CepBUCOB, HH(GOPMAITMOHHON 0€30MaCHOCTH.

Paznen «Teopernueckue OCHOBbI MH(OPMATHMKH» BKIOYaeT B ceOs MOHATHIHBIN
anmnapat MHQOpPMaTHKHU, BOIPOCH KOAUPOBaHUSA MHGOpPMAIMU, U3MEPEHUS MHPOPMAIHOHHOTO
00BbEMa JaHHBIX, OCHOBBI aNreOpbl JIOTUKHA U KOMIIBIOTEPHOTO MOJICIIMPOBAHUSI.

Pa3znen  «AaroputMbl W NporpaMMHpOBaHHWe»  HalpaBJIeH Ha  pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS, pPa3padOTKy @JITOPUTMOB H  OLEHKY HMX CJIOXHOCTH,
(dbopMUpOBaHNME HABBIKOB peajM3allMy IMPOrpaMM Ha fA3bIKaX MNPOTPaMMHPOBAHUS BBICOKOTO
YPOBHSI.

Pazpen «MHdopManmoHHbIe TEXHOJOTHM» TIOCBALNIEH BOIpOCaM  INPUMEHEHHS
UH(POPMALIMOHHBIX TEXHOJOTHH, PEaJM30BAHHBIX B MPUKIAJAHBIX HMPOTPaMMHBIX MPOAYKTAaX U
WHTEpHET-CEpBUCAX, B TOM YHKCJE B 3a/ladaxX aHaju3a JaHHBIX, UCIOJIb30BaHHUIO 0a3 JaHHBIX U
AIIEKTPOHHBIX TaOJIHII ISl PEIIeHUs TPUKIIaIHBIX 3a]1a4.

B npuBenénnom panee coxaepkanuu ydeOHoro mnpeamera «MHpopmarnka» KypcHUBOM
BBIJICJIEHBI JOTTOJIHUTENbHBIE TEMbI, KOTOPBIE HE BXOASAT B 00s3aTEIbHYIO IPOrpaMMy O0y4YeHHUs,
HO MOTYT OBITh MPEIOKEHBI ISl HU3Y4YEHHsI OT/EIbHBIM MOTHBHPOBAHHBIM M CIOCOOHBIM
oOyJaromumcs.

YrinyOonéHHbli ypoBeHb M3ydeHHs] MHPOPMATHKU PEKOMEHIYeTCs NIl TEXHOJIOIMYECKOTo
npoduiis, OPUEHTUPOBAHHOTO HAa WMHXEHEPHYI0 M HH(POPMALMOHHYIO c(epbl AESITEIbHOCTH.
YrinyOonéHHbli ypoBeHb H3Y4eHHs] MH(OPMATHKH OOECIeYMBAeT: MOATOTOBKY OOyYarouIuxcs,
OPUEHTHUPOBAHHBIX Ha CHEIHMAJIBHOCTHM B O00JACTM HMH()OPMALMOHHBIX TEXHOJOTMHA U
WHXEHEpPHBIE CHEIHaTbHOCTH, y4acTHEe B MPOEKTHOM M HCCIIENOBATENbCKON JeATeIbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMU HAIpPAaBJICHUSMHU OTPACIH MH()OPMAIIMOHHO-KOMMYHHKAIIHOHHBIX
TE€XHOJIOTHH, MOArOTOBKY K Yy4YaCTHIO B OJIMMIMAAAX M caade EQMHOro rocynapCTBEHHOIO
9K3aMeHa 1o HH(POpPMATHUKE.



[TocnemoBaTenbHOCTh M3y4YeHHS TEM B IpENeNax OJHOTO Toaa OOy4YeHHsS MOXKET OBbITh
U3MEHEHA IO YCMOTPEHHMIO YYHTENsl NpPU IOATOTOBKE paboyeil MporpaMMbl M TOYPOYHOTO
TUTAHUPOBAHMSL.

OO1mee yuCIIo YacoB, PpEKOMEHJOBAHHBIX 1Sl u3ydeHus uHpopmatuku — 204 gaca: B 10
kiacce — 102 gacos (3 yaca B Hegeno), B 11 kimacce — 102 yacos (3 yaca B HEACIIO).



COJEPXAHUE OBYYEHUA
10 KUIACC

HudpoBasi rpaMOTHOCTH

TpeboBaHus TEXHUKH O€30MACHOCTH M TUTUEHBI NIPH PabOTEe C KOMIBIOTEPAMHU U IPYTUMHU
KOMIIOHEHTaMH LIU(PPOBOT0 OKPYKEHHUS.

[Tpuniunel  pabOThl KOMITBIOTEPOB W KOMIBIOTEPHBIX CHCTEM. ApxuTektypa (¢oH
Heiimana. ABToMaTn4ecKkoe BIIIOJHEHHE IPOrpaMMBl IporeccopoM. OnepaTuBHasl, HOCTOSHHAsS
U JonroBpeMeHHas mnamsaTb. OOMEH JaHHBIMH C MOMOIIBI0 IKH. KOHTposuiepsl BHEUIHHX
ycTpoicTB. [Ipsmoiil nocTyn K maMsaTH.

OcHOBHBIE TEHJEHLUUU PA3BUTUS  KOMIBIOTEPHbIX  TexHojoruil. [lapamnenbHble
BbluMClIeHus.  MHorompoueccopuble  cuctembl.  Cynepkommbiorepbl.  Pacnpenenénusie
BBIYUCIIUTENFHBIE CHCTEMBI M 00paboTKa O0MbIIMX HaHHBIX. MOOHIEHBIE IIU(POBBIE YCTPOWCTBA
U UX Ppoidb B KOMMYHMKalMAX. BcTpoeHHble KOMMBIOTEPHl. MMKPOKOHTPOJIIEPHI.
Pob6orusupoBanHble NpOM3BOACTBA.

[IporpamMHOe  obOecriedeHHE KOMIBIOTEPOB U KOMIIBIOTEPHBIX  CUCTEM. Bujsl
IpOTPaMMHOTO obecriedeHus: U ux HaszHaueHne. OCOOCHHOCTH MPOrPaMMHOTO OOecredeHUs
MOOWIBHBIX ycTpoiicTB. IlapamnensHoe mnporpammupoBanue. CHCTEMHOE MPOrpaMMHOE
oOecneuenue. OnepanuoHHbIE cHUCTEMBl. YTHIUTHL JlpaiiBepbl ycTpoicTB. MHcramiauus u
JEUHCTAIUISIIMS IPOTPAaMMHOT0 00€CIeUeHHMS.

@aiinoeie cucteMbl. [IpHHIMTIBI pa3MeneHusl 1 UMEHOBaHUS (DAiIOB B TOJTOBPEMEHHON
namsty. [laGnoHb! A1 onucanus rpynn ¢aios.

[TporpammHuoe obecrieuenue. JInieH3upoBaHUe MPOrPaMMHOTO OOecTieueHHsI ¥ IIH(PPOBBIX
pecypcoB. IlpompuerapHoe u cBoboaHOoe mporpamMmHoe oOecrneueHue. Kommepueckoe u
HEKOMMEPUYECKOE HCIIOJIb30BAaHME MPOrPAMMHOIO OOecreueHuss M LUQPPOBBIX PECYpPCOB.
OTBeTCTBEHHOCTh, YCTaHABIMBAaeMas 3aKoHonaTenbcTBOM Poccuiickoit ®enepanun  3a
HENPaBOMEPHOE UCMOIb30BaHUE MPOrPaMMHOI0 o0ecniedeHus U U(PPOBHIX PECYPCOB.

[TpyHIMIIBI TIOCTPOEHUST M anmnapaTHble KOMIIOHEHTHI KOMIIBIOTEpPHBIX ceTel. (CereBble
npotokoiel. Cets UnTepHeT. Anpecanus B cetu Uatepuert. [Iporokomnst creka TCP/IP. Cuctema
JIOMEHHBIX UMEH.

Paznenenne IP-cetm Ha moacetw ¢ momoulplo  Macok  moxcereil.  CereBoe
agMuHKMCTpupoBaHue. IlolydeHne NaHHBIX O CETEBBIX HACTpoiKkax Kommbrorepa. IIposepka
HaJIM4Us CBS3U € y3JIoM ceTu. Onpenenenre MapipyTa JIBHKEHUS TaKETOB.

Bunsr nestensHoctu B cetu MurepHer. CepBuchl Mureprera. ['eomHpopmannoHHbIE
CUCTEMBI. ['€OJIOKAI[MOHHBIE CEPBHUCHI PEaIbHOrO0 BpPEMEHM (HampuUMep, JOKalus MOOMJIBHBIX
Tene(pOHOB,  ONpeJeNieHHe  3arpy>KeHHOCTH  aBTOMAarucrpajieil),  HMHTEepPHET-TOProBIl,
OpoHHpOBaHWE OMJIETOB U TOCTUHHII.

['ocynapcTBeHHBIE IIEKTPOHHBIE CEpBUCHI U yciyrd. ColuanbHblE CETHM — OpraHu3alus
KOJUJIEKTUBHOT'O B3aMMOJEHCTBUS M oOMeHa JaHHbIMH. CeTeBON ITHKET: IpaBuJia MOBEICHUS B
kubepnpoctpanctBe. I[Ipobrema mOATMHHOCTH mONMydyeHHOH uHGpopMmanuu. OTKpBITHIE
o0pa3oBaTellbHbIE PECYPCHI.

TexHOreHHblE W DKOHOMHYECKHE  yIpo3bl, CBSI3aHHBIE C  KCIIOJIb30BaHUEM
MH(OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJIOTUN. O011Ine mpobieMsl 3auThl HHGOpMaLUY U
uHpopMaMoHHOM Oe3omacHocTu. CpeacTBa 3amuThl  HMHQOpMAnMM B KOMIIBIOTEpax,
KOMIIBIOTEPHBIX CETSIX W aBTOMAaTH3MPOBAHHBIX MH(OpPMaMOHHBIX cucTeMmax. IIpaBoBoe
obecrneueHne HHHOPMAIIMOHHON OE30MMaCHOCTH.

[IpenoTBpatieHrie HECAaHKIMOHUPOBAHHOIO JIOCTYNA K JIMYHOM KOH(UIEHIMAIbHOM
uHpOpMaLlMK, XpaHALICWCSs Ha TEPCOHAIBHOM KOMIBIOTEpE, MOOMIIBHBIX YCTPOWCTBAX.
Bpenonocnoe mnporpamMmMHOe oOecrieueHHne € CHocoObl OOphOBI ¢ HHM. AHTHUBHUPYCHBIC
nporpamMmbl. Opranusanys JMYHOTO apxuBa nHpopmanuu. PesepBHoe konuposanue. [laponbHas
3alIuTa apXyBa.



[lIndpoBanne manupix. CumMMeTpudHbIe U HecuMMeTpudHbie mudpsel. [Hudper npoctoii
3amensl. [udp Lesaps. [lndp Bwkenepa. Anroputm mudpoBanus RSA.

Teopernueckne 0ocCHOBbI MHPOPMATHKH

WNudopmanus, naHHbsle ¥ 3HaHUA. MHpOpMaLmoHHBIE Ipolecchl B NMPUPOJE, TEXHUKE U
o01iecTBe.

HenpepbiBHbIE W JUCKPETHBIE BEJIWYMHBI U CUrHaibl. HeoOXoauMOCTh OUCKpeTH3aluu
uHpOpMalKK, TpeIHa3HAUYCHHOM JUIsI XpaHEHWs, Imepenadyn U o0paboTKM B  IHQPOBBIX
CUCTEMAX.

JIBonyHoe koaupoBaHue. PaBHOMEpHbIE W HEpaBHOMEpHBIE KOABL. JleKOAMpPOBAaHME
COOOLIEHNH, 3alMCAHHBIX C IOMOIIbLI0 HEpaBHOMEPHbIX Koa0B. Ycioue Pano. Iloctpoenue
OJIHO3HAYHO JEKOJIMPYEMBIX KOJOB C IOMOULIbIO JAepeBa. EIMHUIBI U3MEpPEHUs KOJIMYECTBa
uHpopmauuu. AnpaBUTHBIA OIXOA K OLIEHKE KOJIMYeCcTBa MH(OpMaIiy.

Cucremsl cuucneHus. Pa3BépHyTast 3anuch LENbIX U JPOOHBIX YHMCEN B MO3ULUOHHON
cucreMe cuucieHuss. CBOICTBa MO3MIIMOHHOM 3allUCH YMCNA: KOJIMYECTBO LUGDP B 3alUCH,
IPU3HAK JEJIMMOCTH YHUCJIa HA OCHOBAaHUE CHCTEMbI CUMCIECHMS. AJNTOPUTM IE€pPEBOJA IIEJIOT0O
qucia U3 P-u4HON CUCTEMBI CUMCIIEHUS B JECATUUHYIO. AJITOPUTM IIepeBOia KOHEYHOU P-nuyHoi
IpoOu B AECATUYHYIO. AJTOPUTM MEPEBO/IA LEIOTO YHCIIa U3 IECATHYHON CHCTEMBI CUUCIICHUS B
P-nunyto. [lepeBox koHeuHOW aecaATH4HOM ApoOu B P-nunyro. JIBomyHas, BOoCbMepUYHas U
HIECTHAIATEPUYHAs CHCTEMBl CUHMCIICHHUS, CBSA3b MEXIYy HUMU. Apu(METHUECKUE ONepanu B
NO3ULMOHHBIX CHUCTEMax CuUucicHMs. TpouuHas ypaBHOBELICHHAas CHCTEMa CYMCIICHUS.
JIBOMUYHO-IECATUYHAS CUCTEMA CUUCIICHUS.

Komupoanue tekctoB. KomupoBka ASCII. OpnoGaiitHple komupoBku. CraHmapt
UNICODE. Koamposka UTF-8. Omnpenenenne WHPOPMAIMOHHOTO 00BEMA TEKCTOBBIX
COOOILLIEHUN.

KoaupoBanue nzobpaxenuil. Onenka nHpopmannoHHoro o0béma rpauyecKkux JaHHBIX
IpU 3aJaHHBIX pa3pelleHud U TIyOMHe KoaupoBaHMs LiBeTa. LlBeToBble Mojenu. BekropHoe
koaupoBanue. @opmatel rpaduueckux gaitnos. TpéxmepHas rpapuka. OpakranabHas rpaduka.

KonupoBanue 3Byka. OneHka HH(QOPMAMOHHOTO 00bEMa 3BYKOBBIX JAHHBIX IPH
3a/laHHBIX YaCTOTE JUCKPETU3ALMH U Pa3psIIHOCTH KOJUPOBAHUSI.

Anrebpa noruku. IlonsTue BbIcKaszbiBaHMsA. Bbicka3bpiBaTenbHble (OPMBI (ITPEIUKATHI).
KBanTOpBI Cyl1ecTBOBaHUS U BCEOOLTHOCTH.

Jlornueckue omnepanuu. Tabmuipl ucTHHHOCTU. Jlornuyeckue BoIpaxeHus. Jlormueckue
ToKJecTBa. Jloka3aTenbCTBO JIOTMUECKUX TOXAECTB C IOMOIIbIO TaOaUI] UCTUHHOCTH.
Jlornueckue onepanuy 1 ONEPALUNA HaJ MHOXKECTBAMH.

3aKoHbI anredpbl JOTMKU. DKBUBAJIEHTHBIE MPEOOPAa30BaHMS JIOTMUECKUX BBIPAKEHUM.
Jlorndeckue ypaBHEHHs U CUCTEMBI yPaBHEHUI.

Jlormueckue QpyHKUIMU. 3aBUCHMOCTbh KOJMYECTBA BO3MOXKHBIX JIOTUYECKMX (DYHKIUH OT
KOJIN4YeCTBa apryMeHTOB. [1oyiHbIe cCHCTEeMBbI JIOTHYeCKUX (YHKIIUH.

Kanonuueckne ¢opmbl jormdyeckux BblpakeHH. CoBeplleHHbIE AU3bIOHKTUBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHbIE (POPMBI, AITOPUTMBI UX IIOCTPOEHUS 110 TaOIUIE HCTUHHOCTH.

Jlornueckue snemeHThl B coctaBe komnbrotepa. Tpurrep. Cymmarop. MHoropaspsIHblil
cymmarop. IlocTpoeHue cxeM Ha JIOTMUECKHX JJIEMEHTaX [0 3aJaHHOMY JIOTUYECKOMY
BBIPAXEHHIO. 3aITUCh JIOTUYECKOTO BBIPAXKEHUS 10 JIOTUYECKOU CXeMe.

[IpencraBieHne LENbIX YUCEN B TaMATH KOMIIbloTepa. OrpaHUYEHHOCTh AUara3oHa Yncel
IpU OrpaHMYEHUH KouyecTBa paspsaoB. Ilepemonnenue paspsiiHoil ceTku. be3znakoBbie u
3HAKOBBIE JaHHBIE. 3HAKOBBIN OUT. JIBONYHBII JOMOTHUTEIBHBIN KO OTPUIATEIbHBIX YHCEIL.

[ToOuToBbIe jOrMYeckue omepanuu. Jlormyeckuil, apupmMeTHUECKHM W HTUKIMYECKHM
casurd. lllugpoBanue ¢ moMoIIbI0 TOOUTOBOMN ornepanuu «uckiovatomee NI ».

[IpencraBneHne BENICCTBEHHBIX 4YHMCEN B IaMATH KOMIIBIOTEpA. 3Hayamias 4YacTb U
nopsiIok  uucna. Jlpama3oH 3HaueHWi  BellecTBEHHBIX uucen. [IpoGiembl  XpaHeHUs



BCIICCTBCHHBLIX YHCECJI, CBA3AaHHBIC C OIpaHUYCHHUEM KOJIUYCCTBA pPaspAg0B. Brimonaenune
onepaunﬁ C BCIICCTBCHHBIMHU YHCJIaMH, HAKOIIJICHUC omuboK IIPpU BBIYUCIICHUSAX.

AJITOPUTMBI H IPOTPAaMMHUPOBAHHE

OmnpezneneHue BO3MOXKHBIX PE3y/lbTaTOB PabOThl MPOCTEHIINX aITOPUTMOB YIPABICHUS
VCIIOJHUTENIIMA UM BBIUUCIMTEIBHBIX aaropuTMOB. OIpelereHue HCXOAHBIX JAHHBIX, IPU
KOTOPBIX QJIFOPUTM MOXKET JaTh TpeOyeMblil pe3yJibTart.

Otanbl pelleHus 3aJad Ha KoMmubiorepe. MHCTpyMEHTalbHBIE CpeNCcTBA: TPAHCIATOP,
OTHaIuuK, npopuaupoBiiuk. Kommuidauus u uHTepnperauus mnporpamm. BupryanbHble
MaIIUHBI.

WuterpupoBanHas cpeaa pa3paOoTku. Meronasl OTIagku Iporpamm. lcmonb3oBaHue
TpacCUpOBOYHBIX Tabmuu. OTianouHbiii BeIBOA. [lomaroBoe BBIMOMHEHHE HMpOrpaMMbl. Todkw
ocTaHoBa. [IpocMOTp 3HaUYeHNI IEPEMEHHBIX.

Azpik nmporpammupoBanust (Python, Java, C++, C#). Tunbl JaHHBIX: LEIOYUCIICHHBIE,
BELICCTBEHHBIE, CUMBOJIbHBIE, JIornueckue. Bersiaenus. CnoxHble ycaoBus. LIMKIbI C yCIOBHEM.
[{uxnsl 10 nepemMeHHo. B3aumMo3aMeHAeMOCTh Pa3IMYHbIX BUJOB LMKIOB. MIHBapHaHT 1uKIIa.
CocrasieHHe IUKIIA C HUCIIOJIB30BAHUEM 3apaHee ONPEACIEHHOTO MHBApUaHTa IIUKJIA.

HoxymentupoBanue nporpamm. Mcnonp3oBaHnue koMMmeHTapueB. lloaroroBka onucaHus
IIPOrpaMMbl U MHCTPYKLUU AJIS II0JIb30BATEII.

ANropuT™MBl 00pa0OTKM HATYPaJbHBIX YHCEN, 3aIMCAHHBIX B MO3MIIMOHHBIX CHCTEMax
CUMCIIEHUS: pa30ueHHe 3alucu 4YMciaa Ha OTHeNIbHble LU(PbI, HAXOXKAEHHE CYMMbl U
npou3BeAeHus U}p, HAX0XKICHHE MAaKCUMAIbHON (MUHUMAIBHON) U PHI.

HaxoxneHne Bcex IPOCTBIX YKMCENl B 3aJaHHOM AuanasoHe. [Ipencrasienue yncina B BUIE
Habopa MPOCThIX COMHOXKUTENEH. AITOPUTM OBICTPOrO BO3BE/ICHUS B CTEIEHbD.

OO6paboTka JaHHBIX, XpaHamMxcs B (aiinax. TexcToBele U BoMuHbIE (ailnbl. DaiinoBsie
nepemeHHbIe ((aitioBbie ykazarenu). Utenue u3 Qaitna. 3anuce B daii.

Pa3zbuenne 3amaun Ha nmojzangauu. IlognmporpaMmel (mpouenypsl u ¢yHkuun). Pexypeus.
PexypcuBHbie 00bekThl (ppaktansl). PexypcuBHble mpoueaypsl u ¢yHkuuu. Mcnonb3oBaHue
CTEKa JJIs1 OpraHU3alU1 PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBanue craHmapTHOM OMOIMOTEKH s3bIKa MporpammupoBanus. llogkirodeHue
O6MONIMOTEK MOAIPOTrpaMM CTOPOHHUX HPOM3BOAUTENCH. MOAYIbHBIH NPUHLIMIT MOCTPOEHUS
POrPaMM.

Yucnennsle MeToqpl. ToyHOe M NpUOMMKEHHOE pelieHus 3aaayu. UuciaeHHble METO]IbI
pelleHus YpaBHEHMH: MeToja 1epedbopa, MeToja TMOJOBUHHOrO jeneHus. IIpubmxénHoe
BBIYUCIICHUE JUIMH KPUBBIX. Bbluncienue ruomaaeid Guryp ¢ moMoIblo YMCIEHHBIX METO/I0B
(MeToa mpSAMOYTOJILHUKOB, MeTo1 Tpanenuil). [lonck makcumyma (MUHUMYMa) QYHKIMH OJTHOM
NIEPEMEHHOI METO0M IIOJIOBUHHOTO JIEJICHUS.

OO6paboTka CHMBOJIbHBIX JaHHBIX. BCTpoeHHbIE (GYHKIMH S3bIKa MPOTPAMMUPOBAHUS IS
00pabOTKM CHMBOJIBHBIX CTPOK. AJTOPUTMBI OOpabOTKM CHUMBOJBHBIX CTPOK: MOJCYET
KOJIMYECTBA MOSBJICHUM CHMBOJIa B CTPOKE, pa30MeHHe CTPOKHM Ha ClIOBa IO MPOOEbHBIM
CHUMBOJIaM, TIOUCK MOACTPOKM BHYTPH J[aHHOM CTpPOKH, 3aME€HAa HaWJEHHOW IOACTPOKH Ha
JIpYryro cTpoky. ['eHepalusi Bcex cI0B B HEKOTOPOM ai(aBuTe, YAOBIETBOPSAIOMINX 3aJaHHBIM
orpanndenusM. [Ipeobpa3zoBaHue yncia B CUMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M TOCIEI0BAaTENbHOCTH 4YHceN. Bbruncienne oOOOMIEHHBIX XapaKTEPUCTUK
HJIEMEHTOB MAacCHBa WJIM YHCIOBOH IMOCIENIOBATEIbHOCTH (CYyMMBI, MPOU3BENCHUS, CPEIHEro
apu(QMETUYECKOr0, MUHHUMAJIBHOTO U MAaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB,
YJIOBJIETBOPSIOIIMX 33/IaHHOMY YCIIOBHIO). JIMHEHHBII MOKCK 3aJJaHHOTO 3HaYEHUS B MacCUBE.

CoptupoBka ogHOMepHOro maccupa. [IpocTeie METOABI COPTHPOBKU (METOMA MY3bIPbKA,
METOJ BBIOOpPA, COPTHPOBKA BcTaBkamu ). COPTHPOBKA CIUSHHEM. bhIcTpas copTHpOBKa MaccuBa
(amroput™ QuickSort). JIBOWYHBIN MOUCK B OTCOPTUPOBAHHOM MAaCCHBE.

JIByMepHbIE MAacCUBBI (MaTpuIllbl). AJITOPUTMBI OOpabOOTKM JBYMEPHBIX MAaCCHBOB:
3allOJIHEHHE JBYMEPHOI'O YHCJIOBOTO MACCHBA IO 3aJaHHBIM IIPaBHJIaM, IIOMCK JJIEMEHTa B



JBYMEPHOM MAacCHBE, BHIYHMCICHHE MaKCUMyMa (MUHUMYMa) U CYMMBI 3JIEMEHTOB JBYMEPHOTO
MacCHBa, MIEPECTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOTO MAacCHBA.

HNHpopManoHHBIE TEXHOJIOTHH

TexcroBelil npoueccop. PenaktupoBanue u gpopmaruposanue. [Iposepka opdorpadun u
rpamMMatuku. CpencTBa IMOMCKAa M aBTO3aMEHbI B TEKCTOBOM Ipoleccope. Mcnonb3oBaHue
ctiwield. CTpyKTypUpOBaHHBIE TEKCTOBbIE NOKYMEHTHI. CHOCKH, oriasieHue. KosuiekTuBHas
pabota ¢ JokyMeHTaMu. THCTpyMEHTHI pelieH3uPOBaHMs B TEKCTOBBIX Iporeccopax. Obmaunbie
cepBuchl. JlenoBas mepenucka. Pedepar. [IpaBuna nutupoBaHuss UCTOYHMKOB U O(OpMIIEHUS
oubmmorpaduueckux ccputok. OpopmiIeHHE CITUCKA TUTePaTypbl. 3HAKOMCTBO ¢ KOMITBIOTEPHOM
BEPCTKOM TeKcTa. TexHMueckne cpencTBa BBoda TekcTa. Crenuanu3supoBaHHBIE CpPEICTBA
PENAaKTUPOBAHUS MAaTEMAaTUYECKUX TEKCTOB.

Anannz nanHbiX. OCHOBHBIC 3a/1a4M aHAJIM3a JaHHBIX: IPOTHO3UPOBAHKE, KiIaccuuKanus,
KJIACTEpU3aLMs, aHAJIN3 OTKJIOHEHUH. IlociienoBaTenbHOCTh peleHus 3a1ad aHaIu3a JaHHBIX:
cOOp MEepBUYHBIX JIAHHBIX, OYMCTKAa M OLIEHKA KayecTBa JIaHHBIX, BHIOOP W/WIM MOCTPOEHUE
Mojeny, mnpeoOpa3oBaHUE MAaHHBIX, BHU3yaIM3alMs JaHHBIX, HWHTEPHPETAUS PEe3yJIbTaToB.
[TporpaMMHBIE CpeICTBA W HMHTEPHET-CEPBUCHI JUIsl 0OpabOTKM W NPEACTaBIECHUS JaHHBIX.
bonbuine nannpie. MammuHoe o0yuenue. IHTeIeKTyalbHbIN aHATIU3 JaHHbIX.

AHaJlu3 JaHHBIX C TOMOIIBIO IEKTPOHHBIX TaOnML. BbluncieHune cymMmbl, CpeaHero
apudMeTuuecKoro, HauOosblIero (HAUMEHBIIEro) 3HAYEHUs JAuana3oHa. Beruucienue
K03 uLMeHTa KOppelsuuu ABYX pPsI0B HaHHBIX. [locTpoeHue cTonO4aThix, JMHEHYATHIX U
KpyroBbix auarpamm. [loctpoenue rpadukos ¢ynkuuii. [logbop nuaum TpeHna, penieHue 3aaad
IIPOrHO3UPOBAHUS.

UucneHHoe pelleHUe ypaBHEHUH C MOMOUIbI0 moadopa mapamerpa. OnTumusanus Kak
IOUCK HAWIy4lIero peleHus B 3aJaHHBIX ycioBusx. LleneBas (yHKIMS, orpaHuYeHHUs.
JlokanbHble W TI00aNbHBII MUHUMYMBI 1I€feBOM (pyHKuuu. Pemienue 3amad onTUMH3aLUM C
MOMOIIBIO AJIEKTPOHHBIX TAOJIHII.

11 KUIIACC

Teopernueckne 0ocHOBbI MHPOPMATHKH

Teopernueckre MOAXOJbl K OLIEHKE KOJM4ecTBa MH(pOpMaluu. 3aKOH aJJIUTUBHOCTH
uHpopmanuu. Popmyna Xapriu. Uapopmanus u BeposatHocts. Popmyina [llenHoHa.

Anroputmsl cxatust gaHHbIX. Anroput™ RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOPUTMBI CKaTHsl J@HHBIX C TOTEPSAMH. YMEHbIIEHHE TJIyOUHBl KOJMPOBAHUS IBETA.
OcHosHble uzaeu anroputmos cxatus JPEG, MP3.

CkopocTb mnepefauyd JaHHBIX. 3aBUCUMOCTh BPEMEHHU Iepefadd OT MH(POPMALUOHHOTO
0o0b€Ma JaHHBIX M XapaKTEPUCTUK KaHajla CBs3U. [IpUYMHBI BO3HUKHOBEHMS OIIMOOK IpHU
nepenaye AaHHbIX. Kopl, mo3Bosnsmone oOHapyKUBaTh U UCTIPABIATH OIIMOKHM, BO3HUKAIOIINE
npu nepepade AaHHbIX. Paccrosinne Xsmmuura. KonumpoBanue c moBropeHueM O6uToB. Kozb
X5MMMHTA.

Cucrembl. KommnoHeHThl cucTeMbl U HUX B3aumopeictBue. CucteMHbli 3]QexT.
VYnpasienue kak HHPOpMaMOoHHbIN nporiecc. OOpaTHast CBA3b.

Monenmn wu  mogenupoBanue. Llenp  MopenupoBanusi. COOTBETCTBHE  MOJETH
MOJIEIUPYEMOMY OOBEKTY MM Mpoleccy, Lenu MojenupoBanus. dopmanusanus MpUKIAIHBIX
3aj1ad.

[IpencraBiaenue pe3ysiabTaTOB MOAECTUPOBAaHUS B BHIE, YJOOHOM Ui BOCHIPHUSATHS
yenoBekoM. ['paduueckoe npeacTaBieHne TaHHBIX (CXeMbl, TaOIUIBL, TPadUKH).

I'padpl. OcHoBHBIe ToHATHS. Buabl rpados. Onucanue rpagoB ¢ MOMOIIBIO MAaTPHIL
CMEKHOCTH, BECOBBIX MATpHII, CIHCKOB CMEXKHOCTH. PeleHue anropuTMHUYecKuX 3ajad,
CBSI3aHHBIX C aHAJIM30M TpadoB (IIOCTPOEHHE ONTHUMAIBHOTO MYTH MEXIY BepLIMHaMu rpada,



ONpeCIeHNEe KOJIWYECTBA PpA3JIMYHBIX IYTEH MEXAY BEpIIMHAMH OPHEHTUPOBAHHOTO
AIUKIINYeCKOro rpada).

HepeBws. bunapnoe nepeBo. [lepeBbs moucka. CriocoObl 00xoma nepesa. Ilpencrabienne
apu(METHYECKUX BBIpAKEHUH B BHJE JepeBa. J[MCKpPEeTHbIE UTPHI JABYX HIPOKOB C IOJTHOMN
uHpopmanueil. [loctpoenue nepeBa mepedopa BapUAaHTOB, ONKCAHHE CTPATETUU WIPbI B
TabIMaHOM (hopMe. BBHIMTPHIIIHBIE U MPOUTPHIIIHBIC TTO3ULIUHU. BEIMTPHIIHBIE CTPATETHH.

CpenctBa HCKYCCTBEHHOr0 HHTEIUIEKTa. CepBUCHI MAIIMHHOIO IEPEBOJA U PACTIO3HABAHMS
ycTHOM peun. KoruutuBHbIe cepBUCH. MneHTHUKAIS 1 TTOUCK U300pakeHU, paclio3HaBaHUE
mun. CamooOydaromuecst cucTeMbl. VICKyCCTBEHHBIH HHTEIUIEKT B KOMIIBIOTEPHBIX MIpPax.
Hcnonb30oBaHue  METOAOB  HMCKYCCTBEHHOTO  HMHTEUIEKTa B OOYYalOIMX  CHCTEMax.
Hcnonb3oBaHue METOJOB MCKYCCTBEHHOTO HHTEIUIEKTa B POOOTOTEXHHKE. VHTEpHEeT Beuiew.
[TepcrieKTUBBI Pa3BUTUS KOMIIBIOTEPHBIX HHTEIIEKTYaIbHBIX cucTeM. HelipoHHbIE ceTH.

AJITOPUTMBI M IPOTPAaMMHUPOBAHHE

®dopmanuzanuss NOHATUS anroputma. MammHa TerOpyHIra Kak yHUBEpcalbHash MOJEIb
Bbruncienuil. Tezuc Yépua—Twropunra.

OrneHka cIoXXKHOCTU BBhIYUCIIEHUN. Bpemsi paboTel 1 00BEM HCHONB3YEeMOM MaMsTH, HX
3aBUCHUMOCTh OT pa3Mepa HUCXOJHBbIX JaHHbIX. OIEeHKa AacCHUMITOTHYECKON CIOXKHOCTU
AITOPUTMOB. ANTOPUTMBI NOJUHOMHANBHOU cloxHOCTU. [lepebopHbie anroputmel. [Ipumepst
Pa3IUYHBIX AITOPUTMOB PELIEHUS OAHOM 3a7jaul, KOTOPbIE UMEIOT Pa3INYHYIO CIOKHOCTb.

[louck mpoOCTHIX uMCEn B 3aJaHHOM JUANa3OHE C TMOMOLIBI0 AJITOPUTMA «PEUIETO
DparocdeHnay.

MHoropa3spsiiHbie IeNIble YUCIa, 3a]a4d JJIMHHON apudMEeTHKY.

CnoBapu  (accollMaTUBHBIE MacCHUBBI, OTOOpaxkeHus). Xom-tadmunbsl. [locTpoenue
an(aBUTHO-YaCTOTHOTO CJIOBApS JJIs 33JaHHOTO TEKCTA.

Creku. AHanu3 MpaBUWIBHOCTH CKOOOYHOTO BhIpakeHUs. Buruncnenue apudmernyeckoro
BBIPa)KEHUSI, 3alIMCAHHOTO B MOCT(GUKCHOM hopme.

Ouepenu. Mcnonb30Banue ouepeu A1 BpEMEHHOTIO XpPaHEHUS 1aHHBIX.

Anroputmbl Ha rpadax. [locTpoeHHe MHUHMMAaIbHOTO OCTOBHOI'O JiepeBa B3BEIIEHHOTO
CBS3HOI'O HEOPHUEHTUPOBAHHOTrO rpada. KomnuecTBo pa3nuyHbIX MyTed MEXIy BepLIMHAMU
OPUEHTHPOBAHHOT'O AlIMKINYECKOro rpaga. Anroputm JIeikcTpsl.

JepeBbs. Peanusamnus nepeBa ¢ MOMOIIbIO CCHUIOYHBIX CTPYKTYp. JIBonuHbIe (OMHApHbIE)
nepeBbsi. IlocTpoeHue nepeBa i 3aJaHHOTO apU(METHUYECKOIO BbIpakeHUs. PekypcuBHBIE
anropuTMbl 00xo0/a Aepesa. Mcnons3oBanue creka u ouepenu i 00xoa aepena.

JluHamuueckoe MPOrpaMMUPOBAHME KaK METOJ pEUIeHMs] 3aJad C COXPaHEHUEM
IPOMEXYTOUHBIX  PE3yJlbTAaTOB.  3aJayd, peulaeMble ¢  OMOIIbIO  JUHAMHYECKOTO
IPOTPaMMHUPOBAHUS: BBIYHUCICHUE PEKYPCUBHBIX (DYHKIMM, MOJCUET KOJIMYECTBa BAapHUAHTOB,
3aJ1a4 ONTHUMH3AIIH.

[Tonsstue 00 OOBEKTHO-OPUEHTHPOBAHHOM MpPOrpaMMHpOBaHUU. OOBEKTHI M KIACCHI.
CaoiicTBa u MeTO/bI 00beKTOB. OOBEKTHO-OPHEHTUPOBAHHBIN aHanu3. Pa3paboTka mporpamMm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO 110/1X0/1a. VIHKancynauus, HaciaeJ0BaHue, MoJIuMoppu3M.

Cpensl ObicTpoi pazpaboTku mporpamm. lIpoekTupoBanme wHTEpdeiica moab30BaTEINs.
Hcnonb30BaHue TOTOBBIX YIIPABISIEMBIX 3JIEMEHTOB Ul OCTPOSHUS HHTepdeiica.

00630p sA3bIKOB TporpamMmmupoBanus. [Tonstue o mapaaurmax nporpaMMHUpPOBAHHUSL.

NHpopManoOHHBIE TEXHOJIOTHH

OTanbl  KOMIBIOTEPHO-MATEMaTHYECKOTO  MOJEIMPOBAHMS:  IMOCTAHOBKAa  3ajayH,
pa3paboTKa MOJIeTH, TECTUPOBAHKUE MO, KOMITBIOTEPHBIN YKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB
MOJEIUPOBAHUS.

JuckpeTuszanusa Tpud MaTEMAaTHYECKOM MOJAECIMPOBAHUM HEMPEPHIBHBIX IMPOLIECCOB.
MopnenupoBanue JBKEHHS. MojenupoBaHue OHOJOTHYECKHX CHCTEM. MaTemaTudeckue
MOJIETU B SKOHOMUKE. BBIYMCINTEIbHBIE SKCIEPUMEHTBI C MOJICTISIMH.



O6paboTka pe3ylbTaTOB »HKCIEpPUMEHTAa. MeTol HauMeHbIINMX KBaapaToB. OreHka
YHCJIOBBIX IIApaMETPOB MOJEIUPYEMBIX OOBEKTOB U MPOLECCOB. BoccTaHOBIEHNE 3aBUCUMOCTEN
10 pe3ybTaTaM YKCIIEPUMEHTA.

BepositHocTtHbie Monenu. Meroasl Monte-Kapno. MMurtanmonHoe MoOJeIMpOBaHUE.
CucreMbl MaccoOBOT0 00CITy>KUBaHUS.

Tabnuunple (pensiMOHHBIE) 0a3bl NaHHBIX. Ta0muia — MpeAcTaBlIeHUE CBEIECHUN 00
OJHOTHIHBIX 00BekTax. [lone, 3ammceh. Kimrou Tabmmipl. PaGoTa ¢ roroBoii 0a30i JaHHBIX.
3anonHenue 6a3bl AaHHBIX. [lowck, cOpTHpPOBKA M (GUIBTpAIMS JaHHBIX. 3aIpPOChl HA BEIOOPKY
JAHHBIX. 3aPOCHI C MapaMeTpaMu. Beraucisiemsle 1oss B 3ampocax.

MHuorortabnuunbsle 0a3bl JaHHBIX. THMBI CBs3eH Mexay Tabmunamu. BHeHmHUN KITod.
[{enocTHOCTB 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0IMYHBIM 0a3aM JaHHbIX.

WNurepuer-npwiioxkenus. [lonaTre o cepBepHON M KIMEHTCKOM 4YacTAX caira. TexHomorus
«KIJIUEHT — cepBepy, e€ nocTouHcTBa U HepocTaTku. OcHOBHI s13bika HTML 1 kackaaHbIX Tabiui
ctwtett (CSS). Cuenapuu Ha s3b1ke JavaScript. @opmbl Ha BeO-CTpaHHIIE.

Pa3merenue Be6-caliToB. Yciyra XOcTUHTa. 3arpy3ka (aiiioB Ha Cair.

BBox m300paskeHHIl ¢ HMCIOIB30BAHUEM PA3IMYHBIX HUPPOBBIX YCTPOHUCTB (IIHUPPOBBIX
dboToanmapaToB U MHUKPOCKOIOB, BUIEOKaMeEp, CKAHEPOB U JIPYTHX YCTPOHCTB). I'paduueckuii
penakrop. Paspemenne. Kanpuposanue. Hcenpasnenue mnepcnekTuBbl. ['mcTorpamma.
Koppekuust ypoBHe#, koppekiusi 1Beta. OOeciiBeunBaHHE IBETHBIX H300paxkeHuid. PeTyb.
Pabora ¢ o6mactsimu. OUIBTPHL.

Muorocnoiiabie n3o0paxkeHusi. TexkcroBele ciou. Macka crnos. Kananel. CoxpaHeHue
BbIZicIeHHOW oOnactu. [loaroroBka winmocTpanuii  aisi  BeO-callToB.  AHUMUPOBAHHBIC
HU300paKeHHUS.

Bekropnas rpaduka. [IpumutuBel. V3MeHeHHE MOpsiaka 3JEMEHTOB. BwipaBHUBaHUE,
pacupenenenue. ['pynnupoBka. Kpuble. @opmarbl BEKTOPHBIX PHUCYHKOB. Mcmonb3oBaHue
KOHTYpOB. BekTopu3zanus pacTpoBbIX H300pakeHUH.

[TpyHIMIIBI TOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX Mojened. CeToYHble MOJEIH.
Marepuansl. MonenupoBaHue HUCTOYHUKOB ocBelleHus. Kamepbl. ANTUTHUBHBIE TEXHOJOTUU
(3D-mpunTepsi). IToHsATHE O BUPTYaIbHOI PEaIbHOCTH U IOMOJTHEHHON PeaibHOCTH.



IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMA TIPOI'PAMMBI 110 MHOOPMATHUKE
(YTJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH M CIIOCOOHOCTH  OOyYaromUXCs
PYKOBOJICTBOBAaThCS  C(OOPMHPOBAHHOW  BHYTPEHHEH  IMO3WIMEH  JIMYHOCTH, CHCTEMOMU
IICHHOCTHBIX ~ OPHUCHTAIMi, TO3UTUBHBIX BHYTPEHHUX YOCKICHHH, COOTBETCTBYIOIINX
TPATUIIMOHHBIM [IEHHOCTSIM POCCHHCKOTO OOIIEeCTBa, pacIIMpPEHIE )KU3HEHHOTO OIbITA M OIbITa
NESITeIbHOCTH B MpOIEcce peaju3allMd CpeiCcTBaMH  y4eOHOro MpeaMeTa OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHON NS TEIbHOCTH.

B pesynprare m3yueHuss uHGOpPMATHKM Ha ypPOBHE CpeaHEro oOIero oobpazoBaHUs y
oOyuaromierocst Oynyt c(hOpMUPOBAHBI CIECYIOIINE JIMYHOCTHBIC PE3YIIbTATHI:

1) rpa:kIaHCKOro BOCIUTAHMSA:

OCO3HAHHME CBOMX KOHCTHTYLIMOHHBIX IIpaB M OO0S3aHHOCTCH, YBOKEHHE 3aKOHA W
IPaBOMOPSIIKA, COONIONEHNE OCHOBOMOJATalOIIMX HOPM HMH(OPMAIIMOHHOTO TMpaBa W
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

TOTOBHOCTh MPOTHBOCTOSITH HJCOJOTMH OSKCTPEMH3Ma, HalMOHANIM3Ma, KceHodoouwu,
JUCKPUMUHAIIMK TI0 COIMAJIbHBIM, PEIUTHO3HBIM, PAaCOBBIM, HAIMOHAIBHBIM IIPU3HAKAM B
BUPTYAJIILHOM IPOCTPAHCTBE;

2) NATPHOTHYECKOTO BOCTIUTAHUS

[IEHHOCTHOE OTHOIIEHHE K MCTOPHMYECKOMY HACJIEIWIO, TOCTHXKEHUsM Poccum B Hayke,
UCKYCCTBE, TEXHOJIOTUSAX, IOHMMaHWE 3HaueHUs HWHOOPMATHKM KaKk HAyKd B IKH3HH
COBPEMEHHOT0 00IIeCTBa;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHNUS;

CIIOCOOHOCTh OILIEHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMbI M IICHHOCTH, B TOM YHCIie B ceTu MHTEepHeT;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ICTETHYECKOEC OTHOIICHWE K MHpPY, BKIIOYas ACTETHKY HAYYHOTO M TEXHHYECKOIO
TBOPYECTBA;

CIOCOOHOCTh BOCIIPHHUMATh Pa3jIMYHbIC BUIBI HCKYCCTBA, B TOM YHCIIE OCHOBAaHHOTO Ha
UCTIOJIb30BaHUH HHPOPMAIIMOHHBIX TEXHOJIOTHH;

5) ¢pu3uuecKoro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh 3/I0pOBOIO M Oe3omacHoro obOpa3za KHU3HH, OTBETCTBEHHOIO
OTHOLIEHUSI K CBOEMY 3/I0pOBbIO, B TOM 4HCIIE 3a CUET coOItofeHus] TpeOoBaHUIl Ge30macHO
AKCILTyaTally CPEACTB HH(POPMAMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOT0 BOCIIMTAHMS:

TOTOBHOCTh K aKTUBHOH JISTEIBHOCTH TEXHOJIOTHYECKOH U COIMAIbHOM HAIPaBICHHOCTH,
CMOCOOHOCTh ~ MHUIIMHUPOBATh, IUIAHMPOBATh W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
JIeSTEIILHOCTD;

uHTEepec K cdepam MpoPeCCHOHATBHONW NEATeIIbHOCTH, CBSI3aHHBIM C HH(POPMATHUKOM,
NpOrpaMMHPOBAaHHEM M HH(OPMAIMOHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha JIOCTHIKEHHSIX
HayKd MH()OPMATUKH M HAYYHO-TEXHHUYECKOrO MpPOrpecca, yMEHHE COBEpPIIATh OCO3HAHHBIH
BBIOOp OyaymIei npodeccun ¥ peann3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIIAHBI;

TOTOBHOCTb U CHOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BaHUIO Ha MPOTSHKEHUU BCel
KHU3HH,

7) 3KOJIOrM4€eCKOr0 BOCIIUTAHMA:

0CO3HaHUE MIO0AIBFHOTO XapaKTepa YKOJOTMIECKUX MPOOIeM U MyTeH UX PEIICHHS, B TOM
YHCcIie ¢ y4ETOM BO3MOXKHOCTEH HH(POPMAITMOHHO-KOMMYHHKAIITHOHHBIX TEXHOJIOTHIA,

8) HeHHOCTH HAYYHOTr'0 MO3HAHNS:



Cc(OPMUPOBAHHOCTH ~MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pasBUTHS HAyKH, JOCTHXKEHUSM HAyYHO-TEXHHYECKOTO MpOrpecca M OOIIECTBEHHOW MPaKTHKH,
3a CY€T TOHMMaHHS POJIM HH(MOPMALMOHHBIX PECYpPCOB, MH()OPMALMOHHBIX MPOLECCOB U
UH(POPMALIMOHHBIX TEXHOJIOTUH B YCIOBUAX LU(PPOBOW TpaHCPOPMALUU MHOTUX Cep >KU3HU
COBPEMEHHOT0 O0IIECTBa;

OCO3HAHME IIEHHOCTH HAYYHOH NEsITeIbHOCTH, TOTOBHOCTH OCYLIECTBISATH MPOEKTHYIO U
MCCIIEI0BATEIbCKYIO SSITEIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

B mpomecce MOCTHMKEHHSI JIMYHOCTHBIX pPE3YyJIbTATOB OCBOCHHS MPOTPaMMBbI IO
uHpopMaTuke y  OOydYaloIMXCS  COBEPIUICHCTBYETCS  OMOIMOHAIBHBIH  HMHTEIUICKT,
IpeAIoJIararoui chOPMUPOBAHHOCTD:

caMoperyJIpOBaHMUs, BKJIFOYAOIETO CaMOKOHTPOJIb, yMEHHE NPUHUMATh
OTBETCTBEHHOCTb 32 CBOE IIOBEJCHHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K HMOIMOHAIBHBIM
U3MEHEHHSIM H MIPOSIBIISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKIIOYAIOIICH CTpeMIICHHE K JOCTHIKCHHIO LIENH U YCIexy,
OINITUMHU3M, HHUIIUATUBHOCTh, YMEHHE JICHICTBOBATH, NCXO/ISl M3 CBOUX BO3MOXKHOCTEI;

OMITATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE IPYTHX,
YYUTBIBATh €r0 TPH OCYIIECTBICHUHM KOMMYHHUKAIMU, CIIOCOOHOCTh K COYYBCTBUIO U
COIIEPEKHBAHHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOLICHUS C JIPYTHMHU
JFOIbMU, 3200THTHCS, IPOSIBIISATh HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

METANPEIAMETHBIE PE3YJIBbTATHI

B pesynprare m3yueHus mHQOpPMATHKM Ha ypPOBHE CpeTHETO 0Omero oobpa3oBaHUs Y
oOyuarorierocst OyayT CcHOpPMHUpPOBAaHBI METANpPEJAMETHBIC PE3yJbTaThl, OTPaXKCHHBIC B
YHUBCPCAIbHBIX y‘-Ie6HI)IX I[eflCTBHSIX, a UMCHHO — ITO3HAaBATCJIbHBLIC YHUBCPCAJIBHBIC y‘-Ie6HI)IC
NCHCTBUS, KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHBIE  JICUCTBUS,  PETYJISATUBHBIC
YHHMBEpCaIbHbIEC yUeOHbIE IEHCTBUS, COBMECTHAS JESITENbHOCTD.

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE el CTBUS

1) 6a3oBbIe JIOTHYeCKHE 1eHCTBUS:

CaMOCTOSITENIbHO (DOPMYJIUPOBaTh W aAKTyaIM3WpOBaTh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

YCTaHAaBJIMBATb CyHlGCTBGHHBIfI IMPU3HAK WJIKM OCHOBAHUWA IJId CPABHCHUAA, KJ'IaCCI/I(bI/IKaIII/II/I
1 0000IIeHMS;

OTIPEIETISATh eI JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX IOCTUKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTU U TPOTUBOPEUMS B PACCMATPUBAEMBIX SIBIICHUSIX;

pa3pabaThIBaTh IUIaH PEIICHUs MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIINXCS MaTepUaTbHbIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTBb KOPPEKTHUBBI B JACATCIBHOCTH, OLCHHWBATH COOTBCTCTBUC PE3YJILTATOB LCIIAM,
OIICHUBATh PUCKH MOCJIEACTBUHN ACSITEIbHOCTH;

KOOPJMHUPOBaTh M BBINOJHATH pabOTy B YCIOBHUSX pPEATbHOr0, BHUPTYalIbHOIO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

Ppa3BHUBATH KPCATHUBHOC MBIIIJIICHHUE IIPU PCIICHHUH JKU3HCHHBIX HpO6J’I€M.

2) 0a30BbIe HccCeI0BaTeIbCKHE 1eCTBHS:

BIIAJICTh HaBBIKAMU Y4€OHO-HCCIIEAOBATEIBCKOM U MPOCKTHOM JESITEIIBHOCTH, HaBbIKAMU
pazpetieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY IMOUCKY METOJIOB
pPEHICHUA NPAKTUYCCKUX 3a1a4, IPUMCHCHHIO PAa3JIMYHbIX METOI0B ITO3HAHU A,

OCYHICCTBJIATL Pa3JIMYHBIC BHUABI ACATCIBHOCTHU IO IMOJNYYCHHIO HOBOI'O 3HAHHA, CTO
WHTEpIPETAIK, TPeoOpa30BaHUI0 M MPUMEHEHUIO B PA3UYHBIX YUCOHBIX CHTYaIUAX, B TOM
YHCIIe IPU CO3/IaHUH YUEOHBIX U COIIMATIBHBIX IPOCKTOB;



(dbopMHpOBaTh HAYYHBIH THUI MBIIUICHUS, BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU
HNOHATUAMHU U MCTOJaMHU,

CTaBUTh M (HOPMYyTHpPOBATh COOCTBEHHBIC 33Ja4d B 00pa30BaTEbHOW JCATEIILHOCTH H
JKU3HCHHBIX CUTYalUsIX;

BBISIBIISITh  TIPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTYaIM3MPOBATh 3ajady, BBIIBUTATh
TUIIOTE3y €€ pEIICHMs, HaXOOUTb apryMEHThl U1 JI0KAa3aTelIbCTBA CBOUX YTBEP)KICHHM,
3aJ1aBaTh NapaMeTPbl U KPUTEPUU PEIICHUS;

AHAJIM3UPOBATD MMOJIYYCHHBIC B XOAC PCHICHUA 3aJ]a4r PE3YyJIbTAaThl, KDUTUYCCKHU OLICHUBATDH
UX JOCTOBEPHOCTbh, IPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSIX;

JaBaThb OICHKY HOBBIM CUTYyallUsAM, OLICHHUBATb HpI/IO6peTéHHbII71 OIIBIT,

OCYILIECTBIISITh IICJICHANIPABICHHBIN TOUCK TEPEeHOCa CPEACTB U CIIOCOOOB NEHCTBUS B
po(heCcCHOHATLHYIO CPEy;

yMETh TEPEHOCHUTh 3HAHHWS B  ITIO3HABAaTCIIbHYID M MPAKTHYECKYHO  00JacTh
KU3HEACATCIIBHOCTH,

yYMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BbIIBUI'aTb HOBBIC HWIACH, NpCilaraTb OPUTHMHAJIIBHBIC ITOAXOAbI M PCUICHHA, CTABUTH
npoOJIeMBI M 33]1a4H, IOITYCKAIINE aTbTCPHATUBHBIC PEIICHHUS.

3) padora ¢ unpopmaumeii:

BJIAJICTh HABbIKAMHM TOJY4YCHHs WHQPOPMAIMM W3 HMCTOYHUKOB pPa3HBIX THUIIOB,
CaMOCTOSITCIILHO ~ OCYIISCTBJISTh IOWCK, AaHAW3, CUCTEMATH3AIMI0 ¢ HWHTEPIPETAIHIO
UH(POPMAIIUU Pa3IMYHBIX BUJIOB U (POPM IPEIICTABICHHS,

CO3/1aBaTh TEKCTHI B PA3IUYHBIX opMaTax ¢ y4€TOM Ha3HAYCHUsI HHPOPMAIIUU | [EJIEBOH
ayJMTOPUH, BBIOHPAsi ONTUMAIBHYIO OPMY MPEICTABICHUS ¥ BU3YyalIU3allUH;

OLCHUBATb JOCTOBCPHOCTDH, JICTUTUMHOCTD I/IH(l)OpMaIII/II/I, €€ COOTBETCTBHE IIpaBOBbBIM H
MOpPaJIbHO-ITHYECKHUM HOpMaM;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaHI/IOHHBIX U KOMMYHUKAIITMOHHBIX TEXHOJIOTUH B
pELICHMH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX M OpPraHW3aIllMOHHBIX 3aad C COOJIOJICHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHUEHBI, pecypcocOepeKeH s, IPABOBLIX U
ATHYECKHX HOPM, HOPM WH(POPMAIIMOHHOH 0€30MacHOCTH;

BJIQJIETh HAaBbIKAMU pAaclO3HaBaHMs M 3alUThl MHPOpMalUM, HHPOPMAIIMOHHOMN
0€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE yHHMBepCcaIbHbIe yueOHbIe AeiicTBUSA

1) oOmenue:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX cpepax KU3HU;

pacrio3HaBaTh HeBepOaJibHble CpEeACTBAa OOIIEHUS, MOHMMATh 3HAUYEHUE COIMAJIBHBIX
3HAKOB, PAclO3HABATh MPEINOCHUIKH KOHQJIMKTHBIX CUTYyallUl U CMTYaTh KOH(IJIUKTBHI;

BJIAJICTh PA3IMYHBIMU CIIOCOOAMM OOIIEHUS U B3aMMO/ICHCTBHS, apr'yMEHTUPOBAHHO BECTH
JTUAJIOT, YMETh CMATYaTh KOH(GIMKTHBIE CUTYaIUY;

pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHMSI C MCIIOJIIB30BAHMEM SI3BIKOBBIX
CPENCTB.

2) coBMeCTHas eSITeJIbHOCTh:

MOHMMATh U UCTOIb30BaTh MPEUMYLIECTBA KOMAHIHOM U MHANBUAYAIbHON pabOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JCHCTBUH C y4y€TOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IPUHUMATh LEJIM COBMECTHOM J€ATENbHOCTH, OPraHW30BbIBaTh M KOOPAMHHUPOBATH
JIEUCTBUS MO WX JIOCTHKEHHWIO: COCTAaBIIATh IUIAH JACHCTBHM, pacHpenessiTh POJd C YYETOM
MHEHHUH yJaCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM paboThI;

OILICHUBATh KaYECTBO CBOETO BKJa/la M KaKJIOT0 YYaCTHHKA KOMaHbl B OOIIMI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;



IpeayiaraTh HOBBIE IPOEKThI, OLEHUBATh WUJIEU C TMO3ULUH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh IMO3UTHUBHOE CTPATErMUYECKOE TMOBEACHUE B PA3IUYHBIX CUTYaLHsX,
MPOSIBIISATH TBOPYECTBO M BOOOpAKECHHE, OBITH MHUIIHATHBHBIM.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBbIC y‘leﬁHble JeicTBUA

1) camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATEIBHYIO NEATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (GOPMYITUPOBATH COOCTBEHHBIC 3a7aud B OOpa30BaTENbHON JCSITEILHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTAaBJIAThH IUIAH PEIICHUS MPOOJIEMBI C YUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUYTECHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

pacuupsaTh paMKH y4eOHOTO MPeMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTh 3a PELICHHE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATH (DOPMUPOBAHHIO U MPOSBICHUIO IIUPOKOH IPYIUIMH B Pa3HBIX 00JIACTSIX
3HAHUU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHTYal[UsIM, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTb, OLECHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIa/IETh HABBIKAMU MO3HABATEIHLHONW PeQIIEKCHH KaK OCO3HAHUSI COBEPIIAEMBIX NEHCTBHIA
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, UCIIOIB30BATh MPUEMBI peIIeKCUU
JUTSL OLICHKU CUTYaI[H, BBIOOpAa BEPHOTO PEIICHHUS,

OILIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATh PEIICHHS M0 UX CHIDKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YIbTATOB JIEATEIHHOCTH.

3) NpUHATHS ceOs U APYTUX:

MPUHUMATH Ce0sl, MOHNMasi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTUBBI U pT'YMEHTHI JPYTUX MIPH aHAJIN3E PE3yNIbTaTOB JAEATEIbHOCTH;

mpuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH IPYTOTO YEIOBEKA.

IMPEAMETHBIE PE3YJIBTATHBI

B mpouecce wu3ydeHuss kypca uHGOpMaTUKH YriyOsn€HHOro ypoBHA 6 10 knacce
oOyyaromuMucs OyayT JOCTUTHYTHI CIIEAYIOIINE IPEAMETHBIE PE3YJIbTaThI:

BJIAJICHUE TPEICTABICHISIMA O PO WH(POPMAIIMA W CBS3aHHBIX C HEW IPOIECCOB B
OpUpoJie, TEXHUKE U OOIIecTBE, MOHATUAMHU «HMHPOpPMALUL», «MHPOPMALMOHHBIM MpoIEecc,
«CUCTEMay», «KOMITOHEHTBI CHUCTEMBID», «CHCTEMHBIH APPEKT», «MHPOPMAINOHHAS CHUCTEMAY,
«CUCTEMa yIIpaBICHU;

BJIaJICHNE METOJaMH Toucka wuHpopManuu B ceTh VIHTEpHET, yMEHHE KPHTHYECKU
OLIEHUBATh HH(OPMAIINIO, TIOTYUECHHYIO U3 ceTH VHTepHeT;

YMEHHE XapaKTepu30BaTh OOJbININE JJaHHBIC, TPUBOIUTH TNPUMEPHI HCTOYHHKOB HX
MOJydeHUs] M HAIPaBJICHHs MCIIOJIb30BAHMs, YMEHHE KJIacCCH(PUIMPOBATh OCHOBHBIE 3a7auil
aHalM3a JAHHBIX (MTPOTHO3WPOBAHME, KIIACCH(HKAINS, KIIACTEPHU3alHsl, aHaIU3 OTKIOHECHHN),
IOHUMATh IOCIEI0BATEIbHOCTh PEIICHHs 3a/lau aHalu3a JAaHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OUYNCTKA W OIICHKa KAadecTBa NaHHBIX, BBHIOOP W/WJIM IOCTPOSHHE MOJEIH, MpeoOpa3oBaHUe
JAHHBIX, BU3yaJIU3allis JaHHBIX, MHTEPIPETalts Pe3yIbTaToOB;

NOHMMAaHHE OCHOBHBIX TIPHHIIUIIOB YCTPOWCTBA M (YHKIIMOHMPOBAHHS COBPEMEHHBIX
CTAllMOHAPHBIX M  MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHLUUH pa3BUTHSA KOMIIbIOTEPHBIX
TEXHOJIOTHIA;



BJIAJICHUE HAaBbIKAMH Pa0OThl C ONEPALMOHHBIMU CHUCTEMAaMH, OCHOBHBIMH BUIAMHU
IPOTPaAMMHOTO OOecrieueHHs I pelieHus yueOHBIX 3a1a4 10 BHIOPAaHHOH CIIeIMaIn3aluy;

HaJINYue NPEICTABICHUNA O KOMIIBIOTEPHBIX CETAX U UX POJU B COBPEMEHHOM MHpE, O
0a30BbIX MPHHLIMIAX OPraHU3alWU U (DYHKIIMOHMPOBAHUS KOMIBIOTEPHBIX CeTed, 00 00Immx
HNPUHIUNAX pa3pabOTKU U PYHKIMOHUPOBAHUS HHTEPHET-TIPHIIOKEHHIH;

NOHMMaHHE yrpo3 MH(OPMAIIMOHHON 0OE30MaCHOCTH, UCIOJIB30BAHNUE METO/IOB U CPE/ICTB
OPOTUBOACHUCTBUS STHM Yrpo3aM, COOJIOZEHHE Mep O€30IaCHOCTH, MPeloTBPAILAIOLINX
HE3aKOHHOE paCIpOCTPaHEHHE IEePCOHAIBHBIX JaHHBIX, COONIOeHHEe TPeOOBaHUN TEXHUKHU
0€30I1aCHOCTH M TUTHEHBI PU paboTe ¢ KOMIBbIOTEPAMH M APYTMMH KOMIIOHEHTaMHU LU(PPOBOrO
OKpY)KEHHsI, NOHMMAaHHE IPABOBBIX OCHOB HCIIOJIB30BaHUS KOMITBIOTEPHBIX Iporpamm, 0a3
JAHHBIX ¥ paboThl B ceTH MHTEepHET;

NOHMMaHUE OCHOBHBIX MPHUHIUIIOB JUCKPETU3ALMH DPA3IUYHBIX BUIOB HH(OpMAIHH,
yYMEHHUE OIpeNeNaTh HH(POPMAMOHHBIH 00BbEM TEKCTOBBIX, IPaUUECKUX U 3BYKOBBIX JaHHBIX
IIPU 33JaHHBIX ITApaMeTpax AUCKPETU3ALMH, YMEHUE ONPENEIATh CPEIHIO CKOPOCTh MepeIadn
JTAaHHBIX, OLIEHUBATh U3MEHEHUE BPEMEHU Iepeiaul PH U3MEHEHUH UH(OPMALIMOHHOTO 00bEMa
JAHHBIX U XapaKTEPUCTUK KaHAJIA CBS3U;

YMEHHME MCIOJIb30BaTh IIPU PEIIEHUU 3aJad CBOMCTBA IO3ULMOHHOM 3aIllUCU YHCeEll,
aIropuTMa IOCTPOCHHs 3alMCH YHUCIA B IMO3ULUMOHHOW CHUCTEME CUYHCIEHUS C 3aJlaHHBIM
OCHOBaHHUEM U ITOCTPOCHHUS YUCIIA 110 CTPOKE, COAEPKALLEHN 3alliCh 3TOr0 YKCia B O3ULMOHHON
CHCTEME CUHCIICHHS C 33JJaHHBIM OCHOBAaHHMEM, YMEHHE BBIOJIHATH apu(pMETHUECKUE OTepanuu
B [IO3UL[MOHHBIX CUCTEMAX CUUCIICHUS;

YMEHHME BBIIOJIHATH MpPeoOpa3oBaHMsl JIOTMUECKUX BBIPAXKEHHUM, HCIIONIb3YsS 3aKOHbI
anreOpbl  JIOTUKH, YMEHHME CTPOMUTh JIOTMYECKOE BBIPAXXEHHE B JAU3BIOHKTUBHOW U
KOHBIOHKTHBHOW HOpPMalbHBIX (popMax IO 3aJaHHO TaOiMIle WCTUHHOCTH, HCCIEI0BATh
00/1aCTh MCTMHHOCTH BBICKA3bIBAHMs, COJEPIKAILIEro IEpEeMEHHbIE, pellaTh HECIOXKHbIE
JIOTUYECKHUE YPABHEHUS U CUCTEMBI YPAaBHEHMI;

NOHUMaHHe Oa30BbIX AaJrOPUTMOB OOPAOOTKM YHMCIOBOW M TEKCTOBOH HH(popManuu
(3anuch uyMcen B MO3ULIMOHHOM CUCTEME CUMCIICHMS, HaXOXKJIEHHE BCEX IMPOCTBIX YHCENT B
3aJJaHHOM JMaria3oHe, 00paboTKa MHOTOPA3PSIHBIX LENbIX YKCEN, aHAIU3 CUMBOJIBHBIX CTPOK U
JIPYTUX), aIrOPUTMOB IOMCKA U COPTHUPOBKU, YMEHHE OMNPEIENATh CI0KHOCTh HM3Y4aeMbIX B
Kypce ©a30BBIX aJIrOPUTMOB (CYMMHPOBAaHHE 3JIEMEHTOB MacCHuBa, COPTUPOBKA MacCHBa,
nepeOopHbIe ANTOPUTMBI, ABOUYHBIA MOUCK) M MPUBOIUTH NMPUMEPHI HECKOJIBKUX aITOPUTMOB
pa3HOM CIOKHOCTH IS PELIEHUS] OJHOM 3a/1a4H;

BJIa/ICHE YHUBEPCAIBbHBIM SI3bIKOM NPOTrpaMMHpPOBaHUs BbIcOKOTro ypoBHs (Python, Java,
C++, C#), npencraBieHusMH O 0a30BBIX THIAX JAHHBIX M CTPYKTYpax JaHHBIX, YMEHUE
WCIIOJIB30BaTh OCHOBHBIE YIPABJISIONIME KOHCTPYKLUMH, YMEHHME OCYILIECTBIIATh aHAIMU3
NPEUIOKEHHON MpPOrpaMMBbl: OIpPENeNATh pe3yibTaThl paboThl MPOTrpaMMbl MPU 3aJaHHBIX
UCXOJHBIX JaHHBIX, ONPEAENATh, MPU KAKUX HCXOJHBIX JIaHHBIX BO3MOYKHO IIOJy4E€HUE
yKa3aHHBIX pe3yJbTAaTOB, BBIABIATH JAHHBIE, KOTOPhIE MOTYT MPUBECTH K OLIMOKe B padoTe
pOrpaMMel, GOPMYITHPOBATH MPEAJIOKEHUS M0 YIYUIIEHUIO TPOrPaMMHOI0 KOJ1a;

YMEHHME CO3[aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE TOKYMEHTHI M JIEMOHCTPALlMOHHBIE
MaTepuanbl € HCIOIb30BAHUEM BO3MOXHOCTEM COBPEMEHHBIX IIPOTPAMMHBIX CpEACTB U
00JIaYHBIX CEPBUCOB;

YMEHHE UCIOIb30BaTh 3JEKTPOHHBIE TaOIUIIbI AJIS aHAIN3a, IPEeICTaBICHUS U 00pabOTKI
JMAHHBIX (BKJIOYas BBIYMCICHHE CYMMBI, CpPEJHEro apu(pMETHYECKOro, HauOOJIBIIET0 H
HAaUMEHbBIIETO 3HaYeHU, pelIeHne YpaBHEHH, BEIOOp ONTUMAIBHOTO pEelIeHHUs, TOA00p JINHUU
TpEeH/1a, pELICHHE 3a/1a4 IPOTHO3UPOBAHU).

B mnpomecce wu3yuenuss kypca uHpopMmMaTuku yriyOiaéHHoro ypoBHA 6 11 Knacce
o0yJaromuMucs OyayT JOCTHTHYTHI CIIEAYIONINE IPEAMETHBIC PE3YIbTaThI:

YMEHHUE CTPOUTH HEPABHOMEpHBIE KOMBI, JOMYCKAIOIIME OJHO3HAYHOE JIEKOJMPOBAHHE
cooOmieHuit (nMpeduKCHbIE KOABI), HCIOIB30BAaTh MPOCTEUINE KOJBI, KOTOPHIC ITO3BOJISIIOT



oOHapyKUBaTh U MCIPABIATH OMIMOKYU MpH Nepeaaye JaHHbIX, CTPOUTH KO, 0OecreurBarOIUi
HAMMEHBIIYI0 BO3MOXKHYIO CPEIHIOI JJIMHY COOOIICHHs MPU W3BECTHOM YacTOTE€ CHMBOJIOB,
HOSACHATH IPUHLHUIIBI PA0OTHI IPOCTHIX AJITOPUTMOB CXKAaTHS JAHHBIX;

YMEHHUE pelIaTh AJITOPUTMUYECKHE 3aJaud, CBS3aHHbIE C aHAIM30M rpadoB (3amayn
IOCTPOCHMS ONTUMAIBHOTO IYyTH MEXAY BeplIIMHAaMH rpada, OnpeAeieHHs KOoJIndecTBa
Pa3NIMYHBIX IMyTeH MEXIy BEpUIMHAMH OPUEHTHPOBAHHOTO ALMKIMYECKOro rpada), ymeHue
UCMOJb30BaTh JIEPEBbs IIPU aHAJIW3€ U IOCTPOGHUM KOJOB W JJs IPEACTaBICHUS
apu(METHUECKUX BBIPAKECHUHN, MPU PELICHUU 33734 TOUCKAa U COPTUPOBKH, YMEHHUE CTPOUTh
JIEpEeBO WIPbl IO 3aJaHHOMY alroOpuUTMy, pa3palaTbiBaThb U OOOCHOBBIBATh BBIMIPBIIIHYIO
CTpPATEruo Urpbl;

yMeHue pa3pabaThlBaTh U PEATU30BBIBATH B BUJE MPOrpaMM 0a30BbI€ aJTOPUTMBI, YMEHHUE
MCIIOJIb30BaTh B MpOrpamMMax JaHHbIE Pa3jIMYHbIX TUIIOB C y4ETOM OIpaHUYEHHH Ha JMaIa3oH
UX BO3MOXHBIX 3HAUEHUH, NPUMEHATb IPU PEUICHWU 3a7ad CTPYKTYphbl JAaHHBIX (CIMCKH,
CIIOBapH, CTEKH, O4YEpEIH, JIE€PeBbs), HCIOIH30BaTh 0a30BbIE ONEpPAllMd CO CTPYKTypaMu
JTAHHBIX, IPUMEHATh CTaHJAPTHbIE U COOCTBEHHBIE MOANPOrpaMMbI Ul 00paOOTKU YUCIOBBIX
JMAHHBIX M CHUMBOJBHBIX CTpPOK, HCIOJB30BAaTh MPH pa3padOTKe NporpaMMm OHOIHOTEKH
HOJIPOrpaMM, 3HaTh (YHKLIMOHAIbHbIE BO3MOXKHOCTU HHCTPYMEHTAJIBHBIX CPEICTB CpEAbl
pa3paboOTKH, yMEHHE UCIOJb30BaTh CPEACTBA OTJIAJKHU MPOrpaMM B Cpe/ie MPOrpaMMUPOBaHMS,
yYMEHHUE JIOKyMEHTHPOBATh IPOrpaMMbl;

YMEHHE CO3/]aBaTh BEO-CTPAHUIIbI;

BJIaJICHHE OCHOBHBIMU CBEJICHUSMU O 0a3ax JaHHBIX, X CTPYKTYpE, CPEJICTBAX CO3/1aHUs U
paboThl ¢ HUMHU, YMEHUE UCIOJb30BaTh TaOJUUHbIE (PEJIALIMOHHBIE) 0a3bl JaHHBIX (COCTABIATH
3anpockl B 0a3ax JaHHBIX, BBINOJIHATH COPTUPOBKY U MOUCK 3anuceil B 0aze JaHHbIX, HAIlOJIHATh
pa3paboTaHHyt0 0a3y JaHHBIX) U CIIPABOYHBIC CUCTEMBI;

YMEHHUE HUCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTUYECKHE MOJIENN Ul aHaIu3a OOBEKTOB U
npoueccoB:  (GopMynIMpoBaTh LE€db MOJEIUPOBAHUS, BBINOJHATH AaHAJIU3 PE3Y/IbTATOB,
IIOJIyYEHHBIX B XOJE€ MOJEIMPOBAHUS, OLICHMBATh COOTBETCTBHE MOJEIM MOJEIUPYEMOMY
00BEKTY UJIH MPOIIECCy, MPEACTABIATH PE3YIbTaThl MOJECIUPOBAHMSI B HATJISIIHOM BHJIE;

yYMEHHUE OpraHU30BbIBATh JUYHOE HH(POPMAIMOHHOE MPOCTPAHCTBO C HCIOJIB30BAaHUEM
Pa3IUYHBIX CPEACTB IU(POBBIX TEXHOJOTUH, MOHUMAHUE BO3MOXHOCTEH LU(POBBIX CEPBHCOB
rOCyJapCTBEHHBIX YCIYT, HU(PPOBBIX 00pa30BaTeIbHBIX CEPBUCOB;

MOHMMAHNUE OCHOBHBIX NMPUHIUIIOB padOThI, BO3SMOXXHOCTEN U OTPaHUYEHUS MPUMEHEHUS
TEXHOJIOTUI MCKYCCTBEHHOI'O MHTEIUIEKTa B PA3JIMYHBIX 00JAcTAX, HAJMYME IMPeJICTaBICHUH O
Kpyre pemaeMblX 3aJad MalluHHOro oOyuyeHus (paclo3HaBaHUs, KiaccuuKauuu U
IPOTHO3UPOBAHUSA) HAJIMUHUE MPEICTaBIECHUI 00 NCIOIb30BAHUU MH(DOPMAITMOHHBIX TEXHOJIOTUI
B Pa3IMYHBIX IPO(ECCHOHATIBHBIX cepax.
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Komnbrotep —
YHUBEPCATHLHOE
YCTPOMCTBO 00padOTKU
JTAHHBIX

TpeOGoBanusi TEXHUKH O€30MACHOCTU H
TUTHEHBI TIPU paboTe C KOMIBIOTEpaMU U
IPYTUMU  KOMIIOHEHTaMH  IU(poBOTO
OKPY>KEHUS.

[TpunIMIIBI paOOTH KOMIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM. ApxuTekTypa GoH
Hetimana. I'apsapockas apxumexmypa.
ABTOMAaTHYECKOE BBIOIHEHUE TPOTPAMMBI
nporeccopom.OnepaTuBHasi, TOCTOSIHHAS U
JoJiroBpeMeHHast naMatb. OOMEH TaHHBIMU
C TIOMOIIIBIO IIUH.

KoHTposnepsl BHEIIHUX YCTPOMCTB.
[IpssMo#t mocTyn K MaMsTH.

OCHOBHbIE TEHICHIIMH Pa3BUTHS
KOMITHIOTEPHBIX TEXHOJIOTHIA.

AHaNM3UpOBaTh YCIOBUS UCIIOIb30BAHMS
KOMITBIOTEPA U IPYTUX JOCTYIHBIX
KOMITOHEHTOB IIU(PPOBOTO OKPY>KEHHUSI C
TOUYKH 3peHUsI TPeOOBAHUNTEXHUKHU
0€30MacCHOCTH U TUTHUEHBI.

OrnuchIBaTh COCTaBHBIE YAaCTH

Y TIPUHIUIIBL pab0Thl KOMIIBIOTEPOB,
MOOMIIBHBIX YCTPONCTB, KOMITBIOTEPHBIX
CHCTEM.

XapakTepru30BaTh KOMIBIOTEPHI Pa3HBIX
MTOKOJICHUH.

HUckate B cetu aTepHET HHPOpMAINO00
OTEYECTBEHHBIX CHEIUATNCTAX, BHECIIUX
BKJIaJ B Pa3BUTHE BBIYUCIUTEIBHON
TEXHHKH.

[IpuBOIUTE IPUMEDHI,




[TapannenbHbie BEIYUCICHUS.
MHOronpoIeccopHbie CHCTEMBI.
CynepkoMiibloTepbl. Pacnipenenénnbie
BBIYHCIIUTENLHBIC CUCTEMBI 1 00paboTKa
OonbIINX TaHHBIX. MOOHIBHBIE ITU(PPOBHIE
YCTPOMCTBA U UX POJIb

B KOMMYHHKaIusX. BcrpoeHHbIe
KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHL.
PoGoTu3upoBaHHbIe TPOU3BOICTBA

MIOATBEPKIAIOIINE TCHACHIIUY Pa3BUTHUSA
BBIUNCIUTEIbHON TEXHUKU.

[TosICHATH CYIHOCTB NapalIeIbHbBIX
BbIYMCIICHUN. [IpuBOIUTE IpUMEDBI
3a/1ad4, U peleHus: KOTOPbIX
IIPUMEHSIOTCS CyIIEPKOMITBIOTEPHBIE
TEXHOJIOTMU WJIA TEXHOJOTHH
pacnpene€HHbIX BHIYMCICHHM.
XapakTepu30BaTh pOOOTU3UPOBAHHbBIE

MIPOU3BOJICTBA, MOOHIIbHBIE IU(POBHIE
YCTPOMCTBA U MIX POJIb B KOMMYHUKAIIUSX

1.2

IIporpammuoe
oOecrieuenue

[IporpammHuoe obecnieueHue
KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM.
Bunel nporpaMMHoro odecnedeHus u ux
Ha3zHaueHue. OcoOeHHOCTH
IPOTrpaMMHOr0 oOecreyeHust MOOMIIbHBIX
ycrporicts.IlapamnensHoe
IIPOrpaMMHUPOBAHHUE.

CucreMHO€e IporpaMMHOE 0OecTieueHue.
OnepanvoHHbIE CUCTEMBI. Y TUITUTHI.
HpaiiBepsl ycTpoiicTB. MHCTAIIIANMAN
JEUHCTAJUISLMS IPOrPaMMHOIO
o0ecreyeHusl.

@arinosble cucteMsl. [IpuHIUIIBI
pasMeleHns 1 UMEHOBaHUs (hailioB

B JloJroBpeMeHHoU maMaTu. [11a6ionbl
JUJIS1 OTIMCAHMS TPYII (HaitIIoB.

Pabotats ¢ rpaduueckum uaTEpdEeticom
onepanuonHol cuctemsl (OC),
CTaH/IAPTHBIMHU U CITY>KEOHBIMU
MPHIOKEHUSAMU, (DaliJIOBBIMU
MEHE/DKEPAMH.

COOTHOCHUTH BHJIBI JTUIICH3UI

Ha MCIOJIh30BaHKUE MPOTPAMMHOTO
oOecrnievyeHus U NOopsAJ0K ero
UCTIONIb30BaHUS U PAaCIPOCTPAHEHUS.
[IpuBOIUTE IPUMEPHI TPOIIPUETAPHOTOH
CBOOOTHOTO IPOTPAMMHOTO OOecTieueHUs,
npeIHa3HAYeHHOTO

JUTSL PEIICHUST OJTHUX M TEX JKE 3ajad.
Ha3piBaTh OCHOBHBIC PABOHAPYIIICHUS,
HMMEIOIIUE MECTO B 00JIaCTH
HCITOJIb30BAHUS TIPOTPAMMHOTO




3akoHoarenbcTBO Poccuiickoit denepannu
B 00J1aCTH MTPOTPAMMHOTO O0ECTICUCHUSI.
JluneH3upoBaHue IpPOrpaMMHOTO
obecrieueHus U MUQPPOBBIX PECYPCOB.
[TpompuerapHO€ HCBOOOIHOE MPOTPAMMHOE
obecneuenne. Kommepueckoe u
HEKOMMEPUYECKOE UCIIOIb30BAHHE
MIPOrPaMMHOTO O0ECTICUCHUS U IHPPOBBIX
pecypcoB.

OTBETCTBEHHOCTb, YCTaHABIMBaEMasi
3aKOHOJaTeNbCTBOM Poccuiickoi
denepanuu 3a HEMIPABOMEPHOE
HCIOJIb30BaHUE POTPAMMHOIO

oOecrnieueHus U UPPOBBIX PECYPCOB

obecrieueHus, 1 OTBETCTBEHHOCTh3a
HUX, IPEyCMOTPEHHYIO
3aK0HOIATEILCTBOM PO.
Hpaxmuueckue pabompr*:

1. Uncmannsyus u oeuncmaniayus
npocpamm

1.3.

Kommnsrorepnsie cetn

[TpUHIMIIBI TOCTPOCHHUS U alllIapaTHBIE
KOMITOHCHTHI KOMITBIOTEPHBIX CETEH.
Ceresble mpoTokoiibl. Cetb HTEpHET.
Anpecanus B cetu HTEpHET.

[Tporoxomnsl creka TCP/IP.

CucreMa IOMEHHBIX UMEH.

Paznenenune IP-cetn Ha mojpceTn

C IOMOIIILI0 Macok nojaceTeii. CeTeBoe
aaMuHHCTpUpoBaHue. [lomydeHne TaHHBIX
0 CETEeBBIX HACTPOMKAX

KOMIIBIOTCPA. HpOBCpKa HaJIM4us CBA3H

[TosiCHATH NPUHLUIIBI TOCTPOECHUS
KOMITBIOTEPHBIX CETEM.

BrisBisTh o611ee 1 pa3nuausiB
OpraHU3aIiH JIOKAbHBIX U
JI00aTBHBIX KOMIIBIOTEPHBIX CETEH.
[IpuBOUTE TPHMEPHI TPOTOKOJIOB
creka TCP/IP ¢ onpenenéHHbIMU
GyHKIMAME.

Hcnons30BaTh MackM MOJCETEM
1uist pazouenus |P-cetn Ha mozaceru.

[TpumeHsTH IpOrpaMMHOE




¢ y310M cetu. OnpeneneHue Mapupyra
JIBUKCHHS TTAKETOB.

Bunsl nesrenbHocTH B ceTH MIHTEpHET.
Cepsucol MHTEepHeTA.
['eouHpopManOHHbIE CUCTEMBI.
['eonokanoHHbIE CEPBUCHI PEATHHOTO
BpeMEHU (Harpumep, JTOKaIHs

MOOUIIBHBIX TeNe(OHOB, ONpeAeTIeHUE
3arpy>K€HHOCTH aBTOMarucTpaieii),
WHTEPHET-TOPTOBJIS, OPOHUPOBAHUE
OMJIETOB U I'OCTHHHIIL.

['ocynmapcTBeHHBIE STIEKTPOHHBIE CEPBUCHI U
yciyru. ColuanbHbIe CETH —OpTaHU3aIUs
KOJUIEKTUBHOT'O B3aUMOJICHCTBUS U OOMEHA
JAHHBIMHU.

CeTeBoil STUKET: NMpaBuUiia TIOBEICHUSB
kuOepnpoctpancTse. [Ipodiaema
MOAJTMHHOCTHU TOTYyYeHHOU NH(OPMALIUH.
OTKpBITHIE

00pa3oBaTesbHbIE PECYPChI

o0ecrieyeHue 1 MPOBEPKU
paboTOCIIOCOOHOCTH CETH.
Ilpakmuueckue padomot:

1. Cemesoe aomunucmpuposarnue

1.4

HNudopmarmonHa
10€3011aCHOCTh

TexHOreHHbIEe U SKOHOMHYECKUE YTPO3Hl,
CBSI3aHHBIE C UCIOJIb30BAaHUEM
WH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX
TexHosioruil. Oo1e npoOIeMbl 3aIUTHI
uHpopMaluu 1 HHPOPMAITMOHHON
6e3onacHocTH. CpencTBa 3auThI
uHpOpMaLUU B KOMIIBIOTEPAX,

XapakTepru30BaTh CYITHOCTh MTOHATHI
«uH(popManoHHas 0€30IacCHOCThY,
«3ammuTa HHPOPMALTII».
@opMynHpoBaTh OCHOBHBIE PABHIIA
nH(}OpMaIIMOHHOW O€30MacCHOCTH.
AHanmM3upoBaTh 3aKOHOATEIbHYIO
6a3y, kacarouryocsi tH(GpopMaIMoHHON




KOMITBIOTEPHBIX CETAX

¥ aBTOMAaTU3UPOBAaHHBIX
MH(POPMALIMOHHBIX CHCTEMAX.
IIpaBoBOE oOecrieueHue
MH(POPMALIMOHHOM 0€30MaCHOCTH.
DnexmponHas yugposas noonucy,
cepmugpuyuposanHvle caumol u
OOKYMeHmbl.

[TpenoTrBpaiienue
HECAaHKIMOHUPOBAHHOTO JOCTYIAK
JMYHOW KOH(HICHIIMATHHON
uH(pOopMaLnu, XpaHsencs

Ha [IEpCOHAIIbHOM KOMITBIOTEPE,
MOOWIJIBHBIX YCTPOHCTBAX.
BpenoHocHoe nporpaMmMHOe oOecrieueHne u
croco0bl 60pbOBI C HUM.AHTUBUPYCHBIE
POTPaMMBlI.

Opranuzanus JMYHOTO apXHUBa
uHpopmanuu. PezepBHoe KOMpoBaHUeE.
[TaposibHas 3amUTa apXuBa.
Iudpoanue nanHbIX. CUMMETPUYHbBIEH
HECUMMETPUYHbIE IIH(PHI.

[udpst mpocToii 3aMeHBI.

Iudp Lesaps. upp Buxenepa.
Anroputm mmdposanus RSA.

Cmeeanozepaghus

0€30MacHOCTH.

[IpumensTH cpeacTBa 3alUThI
uHpopManuu: OpaHaIMaysphl,
aHTUBHUPYCHBIE IPOIPAMMBI,
apoJIMPOBaHUE U ApPXUBUPOBAHUE,
mmdpoBanue.

IIpenoTBpamars
HECaHKIIMOHUPOBAHHBIN JOCTYIIK
JUYHON KOH(PUIEHUIUATbHON
UHPOPMALINH, XPaHSIICHCs

Ha [IEPCOHAIIbHOM KOMIIbIOTEpE,
MOOWJIBHBIX YCTPOHCTBAX.
Ilpaxkmuueckue pabomol:

1. Aumueupycuvie npoepammeor.

2. Hlugposanue danmnwix

Uroro no pazneny
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Paznen 2. TeopeTuueckne 0CHOBbI HH(POPMATHKH

2.1 | IlpencraBnenue 15
nHpopmaruu
B KOMIThIOTEPE

Wudopmanus, 1aHHbIC U 3HAHUSL.
HudopmaninoHHbIE TPOLIECCHI

B IIPUPOJIE, TEXHUKE U OOIIECTBE.
HenpepriBHbBIE U TUCKPETHBIE BETUUYHUHBI U
curnansl. Heo6XommMoCThANCKpETH3ANN
uH(popMalnu, IpeJHa3HAYCHHOM 715
XpaHEHHS, Iepe1adl 1 00paboTKH B

U (POBBIX cUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMepHBIE U
HEpaBHOMEpPHbIE KOJIbL. [lekoanpoBaHme
COOOILIEHUH, 3aIIMCAaHHBIX C TOMOLIbIO
HEPaBHOMEPHBIX KOJOB. YciioBue daHo.
ITocTpoeHne 01HO3HAYHO

JEKOJAMPYEMBIX KOJIOB C ITOMOLIBIO JIEPEBA.
I'pag An.A. Mapxosa. EnuHULIBIN3MEPEHUS
KOJIMYECTBa MHPOPMAIIIH.

AndaBUTHBIN OIXO] K OLIEHKE
KOJIMYECTBa UHPOPMAIIIH.

Cucremsl cuncienus. Pa3zBépHyras

3aMuCh LENbIX U APOOHBIX YHCET

B MIO3ULIMOHHOM CUCTEME CUUCIICHUS.
CBoMcTBa NO3UITMOHHOMN 3aIIMCH YHCIIa:
KOJIMYECTBO LU(p B 3aMKcCH, TPU3HAK
JIEIMMOCTH YHUCJIa HA OCHOBAaHUE

[TosicHATH CYITHOCTH OHATHM
«UH(pOpMALHS», «TaHHBIEY, «3HAHU.
Pemats 3anaun Ha U3MepeHue
UH(OPMaLINH, 3aKIFOYEHHON B TEKCTE,C
HO3ULMH a(PaBUTHOTO NOAX0a

(B MpenoI0KEHUH O PAaBHOM
BEPOSATHOCTH OSIBJIEHUS] CHMBOJIOBB
TEKCTE).

[TosicHATH HEOOXOIUMOCTD U CYILIHOCTb
JUCKPETU3AIMU [IPU XPaHEHUH, NIepeladye u
00paboTKe JaHHBIX

C IMIOMOILBIO KOMITBIOTEPOB.

[IpuBoNTE MpUMEpPHI pABHOMEPHBIX

U HEpaBHOMEpPHBIX KoJ10B. KoaupoBaTbu
JEKOIUPOBATh COOOIICHUS

C UCIOJIb30BAHNEM PaBHOMEPHBIXU
HEPaBHOMEPHBIX KOJIOB.

Crpoutp mnpeduUKCHbIE KOIbI.
KnaccudunupoBats  cuctemsl
CUMCIICHUS.

BbINonHATE CpaBHEHUE YHCElL,
3alMCaHHbIX B JBOMYHON, BOCbMEPUYHON
U [IeCTHaAlaTepUyHOMcHcTEMaX
CUMCIICHUS.

Ocy1ecTBIATh EPEBOJ] UUCET MEXKTY
JIBOMYHOW, BOCBMEPUYHOM




CUCTEMBI CUHCJICHHS. AJITOPUTM IEPEBOJIa
LIEJIOT0 YKciia U3 P-u4uHoi cucTeMsl
CUHCIICHUS B ICCATUIHYIO. AJITOPUTM
nepeBoia KoHeuHou P-uuHoiapoou B
JIECATUYHYIO. AJITOPUTM TIEPEBO/JIA LIEJIOTO

qucia u3 I[CC;ITPI‘-IHOFI CHUCTEMBbI CUHCIICHUA B

P-uunyro.

IlepeBog KOHEUHOM AecATUYHON ApoOUB P-
n4Hy0. JIBOWYHAs, BOCBMEPUYHAS U
HIECTHA[ATEepUYHAsi CUCTEMbl CUHCIICHUS,
CBSI3b MEX]y HUMHU.

Apudmernueckue onepanun

B IIO3UIIUOHHBIX CUCTEMaX CUMCIICHUSI.
Tpouunas ypaenosewennas cucmema
cuucnenus. [[gouuno-oecamuunas
cucmema CUUCTIeHUS.

KomupoBanue TtekctoB. Konuposka
ASCIl.  OnnoGailiTHBIE KOAMPOBKHU.
Cranmapt UNICODE.

Koauposka UTF-8. Onpenenenne
MH(OPMALIMOHHOTO 00bEMA TEKCTOBBIX
COOOLIEHUH.

KoaupoBanue nzobpaxkenuii. OrieHka
UH(POPMALIMOHHOTO 00BEMa rpauIecKux
JAHHBIX TPU 33JaHHBIX pa3peleHn! 1
rI1yOMHE KOJUPOBAHUS

ugera. [{BeroBeie Monenu. BekropHoe

U IIECTHA/ILATEPUYHON CUCTEMAMHU
CUHCIICHUSI.

BBITIONHSATE CIIOKEHHUE U BEIUUTAHUE
yucell, 3a[IMCaHHbIX B JIBONYHOM,
BOCBMEPUYHOM U IECTHAALIATEPUIHOMN
CUCTEMax CUUCIICHHUS.

OcyiecTBIATh KOAUPOBAHHE TEKCTOBOU
UH(POPMALIUH C TOMOIIBIO
KOJAMPOBOYHBIX TAOJIHII.

OmnpenensitTe THHOPMAITMOHHBIN 00BEM
TEKCTOBBIX COOOIICHHI B Pa3HBIX
KOJMPOBKAX.

Boruncnsate pa3mep 1IBETOBOW MATUTPHINIO
3HAUEHUIO OMUTOBOM ITYyOHHBI IIBETA.
OmnpenensTe pazMepsl TpaduIecKuX
¢aitnoB mpu U3BECTHHIX Pa3peLICHUH U
rIyOMHE KOAUPOBAHUS IIBETA.
Boruncnsate nHGOpMamoHHbINH 00BEM
1u(pPOBOI 3BYKO3AMUCH 110 YaCTOTE
TUCKPETHU3AINH, TTTyOMHE KOAUPOBAHUSIH
BPEMCHH 3aITHCH.

Ilpakmuueckue pabomol:

1. Juckpemuszayus epagpuueckoii
unghopmayuu.

2. Jluckpemusayus 36yK060il
ungopmayuu




KonupoBanue. opmarsl rpaduuecKux
¢aiinos. TpéxmepHas rpaduka.
dpakranbHas rpaduka.

KonupoBanue 3Byka. OueHka
MH(POPMALMOHHOTO 00HbEMA 3BYKOBBIX
JIAHHBIX TIPY 33JIJaHHBIX YaCTOTE
JMCKPETU3AIMY U Pa3PSAHOCTH
KOJIUPOBAHUS

2.2

OcHoBBI anreOphl
JIOTHKHU

12

Aunrebpa noruku. [Tonsitue
BBICKa3bIBaHUs. BrICKa3bIBaTEIbHBIE
dbopmbl (mpenukathl). KBaHTOPBI
CYIIECTBOBaHMS M BCEOOIIIHOCTH.
Jlornueckue onepanuu. TaOauIbl
UCTUHHOCTH. Jlorndeckuie BIpaKeHHUs.
Jlornueckue Tox1eCTBA.
Jloka3aTenbCcTBO JOTHYECKUX TOXKAECTBC
MOMOIUIbIO TAOJIUI] HCTUHHOCTH.
Jlormueckue onepanuu U orneparuHal
MHO’KECTBaMHU.

3aKoHbI aNreOpbl JIOTUKH.
OKBUBaJIEHTHbIE MPeoOpa3zoBaHUs
JIOTHUYECKMX BbIpakeHnH. Jlornueckue
YpaBHEHHUS U CUCTEMbI YpaBHEHHI.

Jlornueckne  QyHkmuu.  3aBHCHUMOCTH
KOJINYECTBA  BO3MOJKHBIX  JIOTMYECKHX

(GYHKIMI OT KOJIMYECTBA apryMEHTOB.
ITonHBIE CUCTEMBI TOTHYECKHUX

[IpuBOIUTE MPUMEPHI AJIEMEHTAPHBIXH
COCTaBHBIX BBICKA3BIBAHHH.

Paznuuarh BeICKa3bIBAaHUS U TIPEIUKATHI.
YcTaHaBnMBaTh CBSI3b MEX]LY alnreOpoit
JIOTUKHU U TEOPUEH MHOXKECTB.
BoruncnaTs 3HaUYCHHUS TIOTHYECKHUX
BBIPAKEHUM C TOTUYECKUMH
oTepanusiMiu KOHBIOHKIIUH,
JIU3bIOHKIIMY, THBEPCUU, UMILIUKALIUH,
SKBUBAJICHIIHNH.

[IpoBoauTH aHaMU3 TAOJINIl UCTUHHOCTH.
CtpouTth TaOJIUIIBI UCTUHHOCTH JIOTHYECKUX
BBIPAKECHMUI.

Ocy1iecTBISITh SKBUBAJICHTHBIE
npeoOpa3oBaHMs JIOTHIECKUX
BBIPOKEHHH C UCTIOJIb30BAaHUEM 3aKOHOB
anreOpsl JTOTUKH.

OcymiecTBISITh MOCTPOCHHUE
JIOTUYECKOTO BBIPAKECHUSI C JAHHOU




byHKINHA.

Kanonnyeckue (hOpMbI TOTUYECKHX
BbIpaxkeHUil. COBEpIIEHHbIE
JU3BbIOHKTUBHbBIE U KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, ATTOPUTMBI HX
MOCTPOCHHS 1O TAOJINIE HCTHHHOCTH.
Jloruueckue 3J1eMEHTHI B COCTaBe
koMmrbtoTepa. Tpurrep. Cymmarop.
MHoropa3psiiHbIii CyMMAaTop.
[TocTpoeHue cxeM Ha JOrMYECKUX AJIEMEHTax
110 3aJIaHHOMY JIOTHYE€CKOMYBBIPAKEHHUIO.
3anuch JOrUYECKOr0 BHIPAYKEHUS 110
JIOTHYECKON cXeMe.

Mukpocxemvl u mexnono2us ux
npou3800cmea

TaOJaMIed UICTUHHOCTH U €T0
YIPOILIEHUE.

Pewats npocTsie 10ruyeckue

YPaBHEHHUS U CUCTEMBI ypaBHEHUM.
XapakTepHu30BaTh JOTUYECKHE

AJIEMEHTBI KOMITBIOTEPA.

[TosicHATB yCTPOMCTBO CyMMaTOpau
TpUrTepa.

3anuchIBaTh JOTUYECKOE BBIPAKEHUEIIO
JIOTUYECKOH CXEME.

Ctpoutb cxembl Ha JJOTUYECKUX JIEMEHTaX
110 33JaHHOMY JIOTHYE€CKOMYBBIPAXKEHUIO.

Ilpakmuueckue pabomoi:
1. Ilocmpoenue u ananuz mabauy

UCTMUHHOCIU 8 MADTIUYHOM npoyeccope

2.3

KomnreroTepnas
apudmernka

[IpencraBienue neabix Yucea B HaMATH
KoMIiboTepa. OrpaHUYEeHHOCTh AMana3oHa
YKCEeJ IIPU OTPaHUYEHUHN

KoJInuecTBa pa3psaos. [lepenonnenue
pa3psiAHO# ceTKU. be33HakoBbIE U
3HAKOBBIE TaHHBIE. 3HAKOBELINA OUT.
JIBOMYHBIN JTOTTOTHUTEIBHBIN KO/
OTPULATEIbHBIX YHCEIL.

[ToOuTOBBIC TIOTUYECKHE OTIEPALIUH.
Jlornueckuii, apudmeTrueckuii u
nukmueckuit cipuru. [lludposanue

[TonyuyaTe BHyTpEHHEE IPEICTABICHHE
IOEJIBIX U BEIICCTBECHHBIX YHCEII

B IIaMSITU KOMITBIOTEPA; ONPEACIIATH

10 BHYTPEHHEMY KOJ1y 3HaY€HHUE YHCIIA.
XapakTepHu30BaTh 0€33HAKOBBIE U
3HAKOBBIE IAHHBIE.

TTosicHATE MOPAA0K BBITTOJTHCHUA
apuMETUUECKHUX OTEePaIU C IEITBIMUN
BCIICCTBECHHBIMHU YHCJIaMU

B IIPOLIECCODE.

[TpumMeHsATH MOOUTOBBIE JIOTHYECKHE




C MOMOIIIBIO TOOUTOBOM orepanuu
wckioyaromee M.

[IpencraBieHue BEIECTBEHHBIX YHCEI

B [IaMATH KOMIIbIOTEPA. 3Hayallas 4acTbu
NopsA0K uncia. JlnanasoH 3HaueHUN
BelecTBeHHbIX uncel. [IpobieMbl xpaHeHus
BEIIICCTBEHHBIX YHCE,

CBA3aHHBIC C OTPAHUYCHHUEM KOJIMYCCTBA
pa3psaoB. BeIlonHeHHe onepanui

C BCICCTBCHHBIMU YU CJIaMHU,

HaKOIUJIEHHE OIIMOOK IIPpU BBIYHUCICHUAX

OTepalnH.

XapakTepu3oBaTh MIPEICTABICHUE U
XpaHEHHUe B MaMATH KOMIbIOTEpa
BEIIECTBEHHbBIX YHCEIL.

[TosicHATH MPUYUHBI HAKOTUICHUS
OLIMOOK NP BBIYUCICHUAX

C BEIICCTBEHHBIMU YHCIIAMH.
Ilpakmuueckue pabomol:

1. U3yuenue nopaspsaoHo20 MawuHHO20
npeocmasieHus Yeuvix U 6eueCmeenHvlx

qucen
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Pa3nes 3. AiropuTMbl 1 IPOrpaMMHpPOBaHue

3.1 | Bsenenune 13
B IIPOTpaMMHUPOBaHUE

Omnpenenenre BO3MOKHBIX pe3y/IbTaTOB
pabOTHI MPOCTEHIITUX AITOPUTMOB
yIpaBJIEHUS UCTIOHUTEISIMU U
BBIYUCITUTEILHBIX aITOPUTMOB.
OnpezneneHne UCXOMHBIX TAaHHBIX, IPU
KOTOPBIX aJITOPUTM MOXKET J1aTh
TpeOyeMbli pe3ynbTarT.

Oransl peleHus 3a/1a4 Ha KOMIIbIOTepe.
HNHcTpyMeHTaNbHBIE CPEACTBA!
TPAHCIATOP, OTJIATUUK,
npodmmpoBuK. KoMnususu
UHTEpHpeTaIys IPOTrpaMM.
BuptyanbHble MallvHEL.
WNuTterpupoBannas cpena pa3padOTKH.

BolsicHATE pe3ynbraT paboTsl
aJIropuTMa I UCTIOJTHUTENS

IIPY 3a/1aHHBIX UCXOJHBIX JaHHbIX,
OTIpEEATh BO3MOXKHbBIE HCXO/IHbIE
JaHHBIE JUIsl U3BECTHOT'O PE3YJIbTATA.
[IpuBOINTE IPUMEPHI AITOPUTMOB,
COJIEpKALIMX MOCIIEA0BATENIbHBIE,
BETBALIUECS U [IUKINYECKUE CTPYKTYPBHI.
AHaIM3UpOBaTh HUKINYECKHE aJITOPUTMBbI
JUTSL UCTIOJTHUTEIS.

Boraensats aTansl penieHus 3a1adynHa
KOMIIBIOTEPE.

[TosicHATB CYIIHOCTH BBIAEIEHHBIX
JTAIoB.




MeTtoap! OTIIaAKK IPOrpaMM.
Hcnonp30BaHue TPACCUPOBOYHBIX

Tabymn. OTIaq0YHbBIA BEIBOI.

[TomaroBoe  BBINIOJIHEHUE INPOTPaMMBI.
Toukn ocranoBa. IIpocmorp 3HayeHUH
IIEPEMEHHBIX.

A3k nporpammupoBanus (Python, Java,
C++, C#). Turibl JaHHBIX: 1[CIOYUCIICHHBIE,
BELICCTBEHHBIE, CHMBOJIbHBIE, JIOTHUECKHUE.
Bersnenus. Cnoxnsie yciaoBus. L{ukiibl ¢
ycioBueM.LIUKIIbI IO TEpeMEHHO.
B3anmo3aMeHseMOCTb pa3InyHbIX

BUJIOB LIMKJIOB. VIHBapuaHT LuKJa.
CocraBieHue UKIa C UCIOJIb30BAHUEM
3apaHee ONPENEIEHHOTO NHBApUAHTA
LMKJIA.

JIoKyMeHTHUPOBaHNE IPOrPaMM.
Hcnonp30BaHNe KOMMEHTAPUEB.
[ToaroroBka onucaHus MPOrpaMMbIN
MHCTPYKLMU JJIS TIOJIb30BaTENIS.
AAropuT™Mbl 00pabOTKH HATypaJIbHBIX
YHCell, 3alIMCaHHBIX B MO3UIIMOHHBIX
cUCTeMax CUMCIICHUS: pa30UeHNe 3aUCH
quciIa Ha OT/AEIbHbIE HU(PBI,

HaXO0X/IEHUE CYMMBI U IPOU3BECHUS

udp, HAXOKAEHUE MAKCUMATIbHON

OTnaxuBaTh NPOrpaMMsbl C IOMOLIbIO
TPAcCCUPOBOYHBIX TAOJINIL

U C UCTIOJIH30BAHNUEM BO3MOKHOCTEH
OTJa{4MKa CPeIbl IPOTPAMMHUPOBAHHUSL.
CocTaBisTh JOKYMEHTAIMIOHA
IpOrpaMMmy.

Pa3pabaTbiBaTh U peain30BbIBaThHA
SI3BIKE TIPOTPAMMHUPOBAHMS

AIrOpUTMBbI 00PAaOOTKHU LIENBIX YUCE, B
TOM YHCJIE TIEpEOOPHBIC AITOPUTMBI.
PazpabaTbiBaTh IporpaMmsl

U1 00paOOTKH JAHHBIX, XPAHSIIUXCSB
TEKCTOBBIX (haiinax.

Ilpakmuueckue padomo:

1. Buidenenue u obpabomra yughp yenozo
YUCIA 8 PA3TUYHBIX CUCIEMAX CHUCTIEHUS C
UCNONb308AHUEM ONEPAYUTIYETOUUCTIEHHOU
apugmemuxu.

2. Pewenue 3a0ay memodom nepebopa.

3. Obpabomka danHbIX, XpaHAWUXCAB
Gaiinax




(MHHHMAITEHOW ) TIUQPEHI.

HaxoxieHne BceX mpOCThIX YUCElT

B 3aJIaHHOM Juarna3oHe. [Ipeacrasienue
qrclia B BUIe HAOOpa MPOCThIX
COMHOXHTEIEH. ANTOpUTM OBICTPOTO
BO3BEJICHUS B CTCIICHb.

O06paboTKka TaHHBIX, XPAHAIINXCS B
¢aiinax. TeKCTOBbIC U JBOUYHBIC
¢aiinbl. DailoBble IEpeMEHHbIE
(daitmoBsie ykazarenn). UteHue

u3 (aiina. 3anuce B aiin




3.2

BcnomorarenbpHbie
AJNTrOPUTMBI

Pa30Ouenue 3a1aun Ha noA3agayu.
[ToamporpamMmsl (IpoLeaypsl U
byakuun). Pexypcus. PekypcuBHbie
00BeKTHI (PppakTaisl). PekypcuBHBIC
npoueaypsl U GYHKIIUH.

Hcnonp30BaHue cTeka AJis OpraHu3aiuu
PEKYpPCUBHBIX BbI30BOB.

Hcnonk30BaHue CTaHIAPTHON OMOIHOTEKU
a3bIKa nporpammupoBanus.[logkmoyenne
OMOIMOTEK MOAPOTrPAMM CTOPOHHHX
IIpou3BOAUTENECH. MOMYIBHBIN TPUHIUIT
MOCTPOCHUS ITPOTPAMM

PazbuBath 3a1auy Ha Mo 3aJa4H.

O(l)OpMJ'IHTB JJIOTHYECKH I ECJIOCTHBICUIIN

HOBTOpstOLIMECS (PPArMEHTHI
IIPOrpaMMBbI B BUJIE€ TIOJIIPOIPAMM.
[ToACHATB CYLITHOCTh PEKYPCHUBHOTO
JIrOpUTMA.

Haxoaute pekypcuBHbIE OOBEKTHIB
OKpY’KaroIleM MUpe.

Onpenensats pe3ynbTaT paboThl
IIPOCTOTO PEKYPCUBHOIO aJITOPUTMA.
Hcnonws3oBarh craHapTHbIE
OMOJIMOTEKH MTOAIPOrPAMM SI3bIKA
porpaMMHUpOBaHusl, OMOINOTEKU
CTOPOHHUX IPOU3BOUTEIEH.
[IpuMeHATh MOYJIBHBIN IPUHIUI
npu pazpaboTKe IPOrpaMM.




IIpakxmuueckue pabomo:

1. Ucnonvzosanue noonpozpamm
cmanoapmuou 6ubauomexu s3viKa
NPOSPAMMUPOBAHUSL.

2. Paspabomxa noonpozpamm.
3. Pexypcusnvie noonpozpammot.
4. Mooynwuwitl npunyun nocmpoenus

npocpamm

3.3

YucneHable METOBI

Yucnenusie MeTobl. TouHOE U
npUOIMKEHHOE PEIICHUs 3a]1auH.
YucneHHble METOBI PELLICHUS] YPABHEHUI:
MeTo nepedopa, MeTo/ 1 MOJIOBUHHOTO
nenenus. [IpubnnxEHHOEBbIUNCICHHUE JUINH
KPUBBIX.

Brrancnenue minomanaeii guryp c
MTOMOMUIBIO YNCIEHHBIX METOJ0B (METO
IPSMOYTOJIbHUKOB, METOJI Tpaneuuit).
[Touck makcumyma (MUHUMYMa)

(GYHKIIMM OJJHOW NEPEMEHHOI METO10M
MIOJIOBUHHOTO JIEJIEHUS

[osicHATh MpUHIUIIEI PA0OTHI
YHCIICHHBIX METO/IOB, PAa3HUILY MEXKIY
TOYHBIM M MPUOIHKEHHBIM
pELICHUSIMU BBIYMCIUTEIbHBIX 3a/1a4.
Pa3zpabarbiBath U OTJIAKUBAThH
IPOTPaMMBl, peaTu3yrolie
YHCJICHHbIE METOIbl PEIICHUs
ypaBHEHUH, IpUOIMKEHHOE
BBIYMCIICHHUE JJIUH KPUBBIX

¥ IUIomaei puryp, mouck MakCuMyma
(MMHUMYMA) QYHKIIMHM OHOM MepeMeHHOH.
Ilpakmuueckue padbomoi:

1. Yucnennoe pewenue ypasuenuii.

2. Ipubnudicénnoe evruucienue Onun
Kpugbulx u niowaoeu gueyp.

3. Houck maxcumyma (MuHUMyMa)
@yHrkyuu




3.4 Anroputmsl 00paboTKH O0paboTKa CUMBOJIBHBIX JJAHHBIX. Hcnons30BaTh BCTPOSHHBIE QYHKIMN
CHUMBOJIBHBIX JIaHHBIX Berpoennblie GyHKIMH s3bIKA S3BIKA TIPOTPAMMHUPOBAHHS

IPOrpaMMUPOBaHU 1 00paboTKy 1151 00pabOTKU CHMBOJIBHBIX CTPOK.

CHMBOJIBHBIX CTPOK. AJITOPHUTMBI Pa3pabareiBaTh U OTIIAXKHUBATH

00pabOTKKU CUMBOJIBHBIX CTPOK: IPOTPaMMBI, peaTU3yIOIINEe TUTIOBBIC

MOJCYET KOITMYIECTBA MOSBICHUM aJIrOPUTMBI 006Pa0OTKH CHMBOJIBHBIX

CHMBOJIa B CTPOKE, pa30ueHne CTPOKU Ha JTAHHBIX Ha BEIOPAHHOM SI3BIKE

CJIOBA IO MPOOETFHBIM CHMBOJIAM, TIOUCK IPOTPaMMHUPOBAHHUSL.

MOJICTPOKH BHYTPH TAHHOM CTPOKH, 3aMeHa IIpeoOpa3oBLIBaThH YKCIA

HaliJICHHOH TTO/ICTPOKH Ha JPYTYIO CTPOKY. B CUMBOJIBHYIO CTPOKY U 00paTHO.

I'enepanyst Bcex ClI0B B HEKOTOPOM Ilpakmuueckue pabomoi:

andasure, yIOBICTBOPSIONINX 33 1aHHBIM 1. IHocumsonvras obpabomxa cmpok.

orpannyeHusM. [IpeoOpa3oBanue yncian 2. O6paGomia cmpok

CHMEOIILHYIO CTPOKY 1 00paTHO ¢ UCnonb308anuem QYHKYul
cmanoapmuou 6ubuomeKu A3viKa
NPoOcpamMmMupOBanUs.
3. Tenepayus ecex cos,
Y00871emBOPAIOUWUX 3A0AHHOM)
VCI08UI0

35 ANropuT™MBI 00pabOTKH MaccuBbl 1 IOCIIEJ0BATENBHOCTH [IpuBOAUTH IPUMEPHI OAHOMEPHBIXH

MacCCHUBOB

ypcen. Berancnenne 0000mEHHBIX
XapaKTEPUCTHUK DJIEMEHTOB MaCCHBANITU
YHCIJIOBOH MOCIEN0BATENLHOCTH
(CyMMBI, TPOU3BEICHNUS, CPETHETO
apuPMETHIECKOTO, MUHIMAJTLHOTO H
MaKCHMAaJIbHOTO 3JIEMEHTOB,
KOJIMYECTBA DIIEMEHTOB,

JIBYMEPHBIX MaCCHUBOB.

[IpuBOIUTE IPHUMEpHI 331243
MOBCEIHEBHOM KU3HH,
IIPEAIIONAraloIUX UCIIOIb30BaHUE
MacCHUBOB.

Pa3pabaTbiBaTh 1 OTIIaXKUBATh
IIPOrPaMMBl, PEAIU3YIOIIUE TUIIOBLIE




YIOBJIETBOPSIOLINX 3a/IaHHOMY
yCJIOBHIO). JINHEHHBIN TTOUCK
3aJJaHHOT'O 3HAYCHHSI B MacCHBE.
CoptupoBKa OJHOMEPHOI'O MACCHBA.
[TpocTbie METOBI COPTUPOBKH (METOA
y3bIpbKa, METOJ] BBIOOpa, COPTUPOBKA
BCTaBKaMH).

CoptupoBka ciusinueM. beictpast
COpPTUPOBKA MacCUBa(aJIrOpUTM
QuickSort).

JIBOMYHBIN MOUCK B OTCOPTUPOBAHHOM
MacCHBeE.

JIByMepHbIE MacCUBbI (MaTpPHULIbI).
AnroputMbl 00pabOTKH IBYMEPHBIX
MacCHBOB: 3aI10JIHEHHE IByMEPHOTO
YHCIIOBOTO MAaCCHBA I10 33/IaHHBIM
IpaBUJIaM, TIOUCK JIEMEHTa

B JIBYMEPHOM MAacCHBE,

BBIUMCJIEHHE MaKCUMyMa (MUHUMYMa)H
CYMMBI DJIEMEHTOB JIBYMEPHOTO MacCHBa,
NIEPECTaHOBKA CTPOK

U CTOJIOIIOB IBYMEPHOT'O MacCHBA.
Paspabomxa npoepamm 011 pewiernus
npoOCMbIX 3404 AHAIU3A OAHHBIX
(ouucmrka oannvix, knaccuguxayus,

AHAU3 OMKIIOHEHULL)

ITOPUTMBI 00PAOOTKH OJHOMEPHBIX
U IBYMEPHBIX MaCCHBOB, Ha BBIOPAaHHOM
SI3BIKE TIPOTPAMMHUPOBAHHS.
Paspabamwvisame npozpammel

0711 peulenus npoCmulX 3a0a4 AHAIU3A
OaHHbIX.

Ilpakmuueckue pavomoi:

1. 3anoanenue maccusa.

2. Buiuucnenue 0606uéHHbIX
Xapakxmepucmux Maccuea (4uciosou
noc1e008amenbHOCMU).

3. Iouck MunuManbHo20 (MAKCUMATLHOZ0)
eMeHma 8 YUCI080MMACCUEe.

4. Jlunetinwiii nouck 3a0anH020
3HAYEHUS 8 MACCUBE.

5. Ilpocmuie memoodvl copmupoexu
Maccusa.

6. Buicmpas copmuposka maccusa.
1. Jleouumwlii nouck.

8. Obpabomxa mampuy.

9. Ananusz oannuvix

Uroro no pazneny
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Pa3nen 4. UadopmanuoHHbIe TEXHOJIOTHH

4.1 O6pabotka 4 TeKcTOoBBII IpoLECCOp. Pa3pabarbiBaTh CTPYKTYPY JOKYMEHTA.
TEKCTOBBIX PenaktupoBanue U (opMaTHPOBAHHME. Hcnons30BaTh cpeicTBa aBTOMATU3ALUUIIPH
AOKYMCHTOB [TpoBepka opdorpaduu u rpaMMaTHKH. CO3/1aHMH TOKYMCHTA.

CpencTBa MOMCKa U aBTO3aMEHBIB IIpuMeHATH paBuiIa LUTUPOBAHNUS
TEKCTOBOM IPOLIECCOPE. UCTOYHUKOB U 0(hOpMIICHUS
VCrioNb30BaHUE CTUIICH. OoubamorpadguuecKux CChUIOK.
CTpYKTypHUPOBAHHbIC TEKCTOBbIC [IpuHNMaTh yyacTHe B KOJJICKTUBHOM
noKyMeHThl. CHOCKH, OTJIaBJICHUE. pa0oTe HaJ| JOKyMCHTOM.
KonnexruBHas paboTa ¢ JOKYMEHTaMH. BhirnonHsATs Ha0Op U MPOCTYIO BEPCTKY
VIHCTPYMEHTHI PeLieH3HPOBAHNS MaTeMaTHYECKUX TEKCTOB.
B TEKCTOBBIX Imporuieccopax. O0aynbIe Tlpakmuueckue pabomot:
cepsuchl. JlenoBas nepenucka. Pedepar. 1. Bépemwa doxymenmos
[TpaBuiia TUTUPOBAHUS UCTOYHUKOB H C Mamemamu4ecKumu PopMyLamu.
odopmiieHust OUOIMOTrpaPUIECKUX CCHUIOK. 2. Muozocmpanuunvie 0OKyMenml.
Odopminenue crycka IUTEPATypHI. 3. Koanexmusnas pabomac
Cmanoapmur bubruoepaguueckux OoKyMeHmamu
onucanuil.
3HAKOMCTBO C KOMITbIOTEPHOU BEPCTKOM
TekcTa. TeXHUYecKne CpeicTBa BBOJA
TekcTa. Crennain3upoBaHHbIC CPEIICTBA
pelaKTUPOBaHUS MaTEeMaTHUYECKUX
TEKCTOB

4.2 AHanu3 JaHHBIX 6 AHnann3 nanHbIX. OCHOBHBIE 3a/1a4U [IpuBOIMTE IpHUMeEpHI 3a/1a4 aHAJIA3A
aHaJIM3a JaHHBIX: POTHO3UPOBAHHE, JTAHHBIX.
KJlaccuuKalus, KjaacTepu3anus, [MosicHsATs Ha MpUMepax
aHaJIn3 OTKJIOHECHUMN. MMOCJICAOBATCIIBHOCTD PCIICHUS 3a1aYd




[TocnenoBaTenbHOCTh peLICHUS 3a1a4
aHaJIM3a JaHHBIX: COOp NMEPBUYHBIX
JTAHHBIX, OYMCTKA U OLIEHKA KayecTBa
JAHHBIX, BBIOOP H/WJIM IOCTPOECHUE MOJIENH,
npeoOpa3oBaHNEe JJAHHBIX, BU3yalld3alus
JIAHHBIX, THTEPIIPETALUAPE3yIbTaTOB.
[IporpaMMHBbIe cpeicTBa U UHTEPHET-
CEpBUCHI 17151 00pabOTKHU

Y TIpeJICTaBJIeHUs JaHHBIX. bosnbiue
naHHble. Mamaaoe o0y4yeHue.
HnmennexmyanvHulli ananusz OaHHbIX.
AHanM3 TaHHBIX ¢ TOMOIIBIO

AJICKTPOHHBIX TA0JINII. BeIUUCIICHHE CyMMBI,
cpenHero apuMeTuyecKkoro, HauOOIBIIETO
(HaMMEHBIIIET0) 3HAYEHUSI AN ANa30Ha.
Brruncnenue

Kod(duImeHTa KOPPEeaIu IBYX PSAIOB
naHHbIX. [TocTpoeHune cTon0vaThIX,
JTUHENYaThIX U KPYTOBBIX JUArPAMM.
[Toctpoenue rpadukos pynkumii. [Togdop
JUHUH TPEH]Ia, pEIIeHUe 3a/1a4
MIPOTHO3UPOBAHUS.

HucneHHoe penieHue ypaBHEHUIC
MTOMOIIIBIO TTOI00pa mapaMeTpa.
OntuMu3anys Kak MOUCK HauTydIIero
pEIIeHUS B 33JIaHHBIX YCIOBHSX.

[leneBast pyHKIIMS, OTpAaHHUCHUSI.

aHan3a JaHHbIX.
Pewates npoctsle 3a1aun aHanu3a
JAHHBIX C TIOMOILBIO AIEKTPOHHBIX
TaOJIuUII.

Hcnonp30BaTh COPTUPOBKY M (DUIBTPHIL.
Hcnonp30BaTh CpecTBa 1€I0BOM IrpaduKu
JUTSL HATJISTHOTO TPECTaBICHUS JaHHbBIX.
Pemats mpocThie pacdy€THBIE U
ONTUMU3AIMOHHBIE 33]]Ja41 C TIOMOIIIBIO
ANEKTPOHHBIX TAOJIHII.

Ilpakmuueckue pabomol:

1. Ananuz oannwix ¢ nomowwio
91eKMPOHHBIX MabIUY.

2. Haznaonoe npeocmaenenue
Dpe3yIbmamos CmamucmuyecKo
00pabomxu OaHHbIX 8 8Ude OUAPAMM
cpedcmeamu pedaKkmopa 31eKmpOoHHbIX
mabauy.

3. IToobop nunuu mpenoa,
NPOCHO3UpOBAHUe.

4. Yucnennoe pewienue ypaenenuiic
noMowb10 N00bopa napamempa.

5. Pewenue 3a0ay onmumusayuu

€ NOMOWBIO INEKMPOHHBIX MAOIUY




JlokanbHbIE U TII00ATBHBIA MUHUMYMBI
neneBoit pyHkuuu. Pemenue 3amnaqy
OITUMU3AILUH C IIOMOIIBIO

SJICKTPOHHBIX Ta6J'II/IH

Hroro no pazneny 10
PeszepBHOe Bpems 2
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME
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y4eOHOro IpeameTa

KonnuectBo
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[IporpamMmMHoOe conepkanue

OCHOBHBIE BHIBI IEATEILHOCTH
o0ydJaronmxcs

Pa3nen 1. Teoperuueckue 0CHOBbI HHPOPMATHKH




11

Nudopmanus
1 nH(GOPMAIIHOHHBIE
IPOIIECCHI

TeopeTnueckne NoaX0/bl K OLIEHKE
KOJIMYECTBa HHPOPMAITIH.

3aKoH aIMTUBHOCTH WH(POPMAIIUH.
®opmyna Xaptiu. Madopmarus u
BeposATHOCTh. @opmyina [llenHoHa.
AJITOPUTMBI C3KaTUSI TAHHBIX.
Anroput™ RLE. Anroputm Xaddmana.
Anroput™m LZW. AnropuTMmsl cxxatus
JTAHHBIX

C oTepsiIMU. Y MEHBIIICHHUE TITyOUHBI
KoaupoBaHus 11BeTa. OCHOBHBIC UEH
anroputmoB cxatust JPEG, MP3.
CxopocTb nepeayu JaHHbIX.
3aBHUCHUMOCTh BPEMEHU Mepeaaun

0T HH(POPMALIMOHHOTO 00bEMA JAHHBIXH
XapaKTepUCTHK KaHala CBS3H.
[TprurHBI BOSHUKHOBEHHS OIIMOOK TIPH
nepeaayde qaHHbIX. Kogpl,
MO3BOJISAIOIINE OOHAPYKUBATh U
WCIIPABJISATh OMIUOKH, BOSHUKAIOIIUETIPU
nepeaaye JaHHbIX. PaccTostHue
Xsmmunra. Koguposanue

XapakTepru3oBaTh pa3InyHbIE
TEOPETUYECKHE MOIX0/IbI K OIICHKE
KoJIn4YecTBa HH(POpMAITUH.

OnuceIBaTh N3y4aeMble AJITOPUTMBbI
C)KaTus JaHHBIX, CPABHUBATh
pE3yIbTaThl UX PAaOOTHI.

Pemats 3a1aun Ha onpe/iesieHne BpeMeHH
nepenayy JaHHBIX 110 KaHATY CBSI3H C
W3BECTHBIMHU XapaKTEPUCTUKAMHU.
[TosicHATH NPUHIKUITBI OOHAPYKEHUS

U HCTIPaBJICHH OMIMOOK MPH Mepeaaye
JAHHBIX C TOMOIIHIO0 TOMEXOYCTOMYMBBIX
KOJIOB.

[TosicHATH 3HaUEHHE OHATUI

«CUCTEMAY, «IIOJICUCTEMAY,

«CUCTEMHBIN >PPexT»,

«yIpaBlieHUE»; 3HaUeHHE 00paTHOMN
CBSA3M JJI TOCTHKEHUS LENH
yIpaBIeHUS.

Ilpaxkmuueckue padomot.

1. Corcamue 0anHbIX ¢ NOMOUWBIO
aneopumma RLE.




¢ moBTtopeHueM OutoB. Kopbl
X3MMUHra.

Cucrembl. KOMITIOHEHTBI CHCTEMBI M HX
B3aumojeiicteue. CucreMHbli 3¢ (DEKT.
VYnpasienue kak HTHPOPMAITMOHHBIN
npouecc. O0patHas CBs3b

2. Coicamue 0annwix ¢ NOMOWbIO
aneopumma Xappmana.

3. Cocamue dannvix c nomepsmu
(ancopummet JPEG, MP3).

4. ITomexoycmoiiuugvie KoObl

1.2

MoaenupoBanue

Mopaenu u mogenupoBanue. Llenn
MOJIeTTUPOBaHUS. AJIEKBAaTHOCTh MOJIEIH
MOJIEJTUPYeMOMY O0BEKTY HIIUIIPOLIECCY,
[EJIH MOJIETTUPOBAHUSI.

dopmanuzanus IpUKIaJHbIX 33]1a4.
[IpencraBnenue pe3yabpTaToB
MOJIEJTMPOBAHUS B BUE, YIOOHOM IS
BOCHPUATHS YEIIOBEKOM.

I'paduueckoe npencTaBieHNe JaHHBIX
(cxembl, TabIUIBL, TpadUKH).

I'padsl. OcHoBHBIE MOHATHA. Buabl rpados.

Onwucanue rpadoB ¢ MOMOIIBIOMATPHIL
CMEKHOCTH, BECOBBIX MaTpUII, CIIUCKOB
CMEXHOCTH. Pelienne anropuTMu4ecKkux
3aj1a4, CBSI3aHHBIX

¢ a”Hanu3oM rpadoB (ITOCTPOEHHE
ONTUMAJILHOTO ITyTH MEXIY
BEpILIMHAMU rpada, onpeeneHue
KOJIMYECTBA PA3IMYHBIX ITyTEH MEXKITY
BEPILIMHAMU OPHUEHTUPOBAHHOTO
AIUKINYecKoro rpada).

Hepesbs. bunapHoe nepeso. JlepeBbs

OnpenensaTb NOHATUS «MOJEIIbY,
«MOJICTTUPOBAHUE.
KnaccugunupoBars MoenuIo
3aJJaHHOMY OCHOBAHHIO.

OmnpenensTs 1eb MOICTUPOBAHUSB
KOHKPETHOM CIIydae.

[TpuMeHSTH anrOPUTMBI HAX 0K ICHHS
KpaTyailux IyTel MeX 1y BEpIINHAMHU
OPHEHTUPOBAHHOTO rpada.

[IpuMeHATh  ANrOPUTMBI  OIpEIENIEHUS
KOJIMYECTBA PA3IUYHBIX MYyTEH MEeXIy
BEpLIMHAMU OPUEHTHPOBAHHOTO
allMKJINYECKOro rpada.

[TpuBOAUTE MpUMEPHI UCTIOIB30BAHUS
JepeBbEB U Tpad)OB MPH OTMMMCAHUH
00BEKTOB M MPOIIECCOB OKPYIKAIOIIETO
MHpa.

Ctpouts aepeBo nepedbopa BapuaHTOB.
XapakTepu30BaTh UTPY Kak MOJIENb
HEKOTOPOU CHTYyaIUH.

JlaBaTh onpeieNIeHHE BBIMTPBIITHON
CTpaTeruH.




nmoucka. CrocoObl 00xo0/ma Jepesa.
[IpencraBienue  apuPMETHIECKUX
BBIpQXCHUI1 B BUJIE JepeBa.
JIuCKpeTHbIE UTPHI IBYX UTPOKOB

¢ mosiHoM uH(popmarmeit. [locrpoerue
JiepeBa nepedopa BapuaHTOB, ONUCAHUE
CTpaTeruu Urphbl B TAOIUYHOU opMme.
Bhburpeliiiiabie ¥ IPOUTPHILITHBIC
MO3UIMH. BEIUTPBILIHBIE CTpaTETUu.

CpencTBa UICKYCCTBEHHOI'O MHTEIJIEKTA.

CepBHCHI MAIMHHOTO MIEPEBOA U
pacro3HaBaHUsl YCTHOW peyH.
KoruuruBHble CEPBUCHI.
Wnentudukanus 1 mouck
n300pakeHHi, pacrio3HaBaHHe JIUII.
Camoo0yuatromuecs CUCTEMBI.

N ckyccTBEHHBIN NHTEIIEKTB
KOMITBIOTEPHBIX UT'PAX.
Hcnonbs3oBaHne METOA0B
HCKYCCTBEHHOI'O MHTEJUIEKTAB
00ydJaronmx cCucTeMax.
Hcnonb3oBaHue METOI0B
HCKYCCTBEHHOI'O UHTEJIEKTa

B poboToTexHuke. IHTepHeT Beleil.
IlepcnekTuBEI pa3BUTHS

KOMITBIOTCPHBIX HHTCIIICKTYAJIbHBIX

cucreM. Heliponnsle cetn

OnuchIBaTh BBIMTPBILIHYIO CTPATETUIOB
3aIaHHOW UT'POBOY CUTYyaLUU

B (hopme niepeBa Wik B TaOJIUYHOM
dbopwme.

[ToACHATH MOHATHUS «MCKYCCTBEHHBIN
MHTEJIEKTY», «MalIMHHOE 00y4YEeHHE.
[IpuBOUTE IPUMEPHI 33714, pEIIAEMbIX
C TIOMOIIIBIO

HCKYCCTBEHHOT'O MHTEJUICKTA.
Ilpakmuueckue pabomot:

1. Iouck eviuepviunoti cmpamezuue
uepe ¢ noHol uHgopmayuetl.

2. Cpedcmea ucKkyccmeentozo
unmennekma

Hroro no pazneny
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Pa3nes 2. AIropuT™MBI 1 IPOrpaMMHpPOBaHUE

2.1 DJIEMEHThI TEOPUHU 6 dopManuzanus NOHITHUS AITOPUTMA. [TosICHATD MOHATUS «BBIYUCIUTEIBHBIN
aJrOpUTMOB Mammna TrroprHTa Kak yHUBEpCallbHas IIPOLIECC), KCIIOKHOCTH AIITOPUTMAY,

MoJenb Berurcienui. Tesuc Yépua— «3((HEeKTUBHOCTDH ANTOPUTMAY.
Trropunra. [TpuBoauTH IprMEPHI 3 (HEKTUBHBIX
Mawuna Iocma. aJI'OPUTMOB.
Hopmanvhwvie anecopugpmor Maprosa. CoctaBIisiTh IPOrPamMMBl ISl MAIHHBI
Aneopummuuecku Hepazpeutumvle Teropunra.
3adayu. 3a0aua ocmaHosa. Hcnonvzosams Hopmanshvle
Hesosmoocnocmes asmomamuyeckoti aneopugpmvl Maprosa.
OMILAOKU npocpamm. HaBaTL OLICHKY CJIO’KHOCTHU U3BCCTHBIX
OLieHKa CII0)KHOCTH BBIYMCIICHHI. aJITOPUTMOB.
Bpems paboThl 1 00bEM UCTIONB3YEMO IIpakmuueckue pabomot.
MaMsTH, UX 3aBUCUMOCTb OT pa3mepa 1. Cocmasnenue npocmou npocpammuloJis
MCXOJIHBIX JaHHbIX. O1leHKa mawunvl Tolopunea
ACHUMITOTUYECKOU CIIOKHOCTH
ITOPUTMOB. AJITOPUTMBI
MOJIMHOMUAIIBHOM CIIO)KHOCTH.
[TepeGopubie anropuTmsl. [Ipumepst
Pa3JIMYHBIX aJITOPUTMOB PEIICHUS
OJHOM 3aJ1a4r, KOTOPBIE UMEIOT
Pa3IMYHYIO CIIO)KHOCTD

2.2 ANTOPUTMBI 22 ITouck MpocCTHIX YMcen B 3aJaHHOM Hcrons30BaTh anropuTM «pemeTo

U CTPYKTYpPBI TaHHBIX

JIara3oHe ¢ MOMOIIBIO JIFOPUTMA
«pemeTo DpaTocheHar.

MHoropa3psiiHbIE LIENbIE YU CIIA,

3a71auil JUIMHHOW apu(METHKH.

OpaTocdenay I MONCKa IMPOCTHIX
Yuce B 33/1aHHOM JHara3oHe.
[TosicHATH MPUHIUITBEI 00PaOOTKH
MHOTOPa3PIHBIX [EbIX YHCEI




CrnoBapu (accollmaTHBHBIC MaCCUBEI,
0TOOpaxeHwus ). XAMI-TaOIHUIIBL.
[TocTpoenue angaBUTHO-4ACTOTHOTO
CJIOBapsl AJIs 33/1aHHOTO TEKCTA.

Ananuz mexcma Ha eCmecmeeHHOM SI3bIKe.

Buioenenue nocnedosamenvruocmeti no
wabnony. Pezynapuvie gvipasicenus.
Yacmomuuliananus.

Crexu. AHaIu3 NpaBUJIbHOCTH
CKOOOYHOTO BEIpaKeHUS. Brraucienue
apu(PMETHUECKOTO BBIPAKECHHUS,
3aIMMCaHHOTO B MOCTOUKCHON (opme.
Ouepenn. Mcnionb30Banue ouepenn Iis
BPEMEHHOT'O XPAaHEHUS IaHHBIX.
Ceasnvie cnucku. Peanuzayus cmeka u
oyepeou ¢ NOMOWDBIO CEAZHBIX CNUCKOS.
Anroputmsl Ha rpadax. [Toctpoenue
MUHUMAJIBHOTO OCTOBHOTO JIEpeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada.

006x00 epagha 6 enyouny. O6x00 epagas
wupuny. KonuuecTBo pa3inyHbIX MyTen
MEXy BEpUIMHAMH OPHEHTHUPOBAHHOTO
AIUKIINIecKoro rpada. AJIroputM
JlerKcTphl.

Aneopumm Dnouida—Yopwania.

U pEaJIM30BbIBATH COOTBETCTBYIOLIUE
QITOPUTMBI Ha SI3bIKE
[IPOrpaMMHUPOBAHUSL.

[TpumeHnsTh ciioBapu (acCOIaTUBHbBIC
MacCHBBI, 0TOOpa)KeHUs) B 3a7a4ax
00pabOTKU JaHHBIX.

BrInonHATE IPOCTON aHAIN3 TEKCTA HA
€CTECTBEHHOM SI3bIKE, B TOM UHUCIIEC
HCII0JIb30BAaHUEM PETYIISPHBIX
BBIPA)KCHU.

[TosICHSTH MPUHITUITE PpAOOTHI CTCKAU
ouepeu, UCIOIb30BaATh CTEKU

U OYEepEeH ISl peLICHUS
QITOPUTMHUYECKHX 3aj1au.
Peanu3oBbiBaTh U UCIIOJIB30BaTh
JIBOMYHBIE (OMHAPHBIE) 1EPEBBAN
rpadbl 1S peeHus 3a1a4
00pabOTKU JaHHBIX.

Hcnonb30BaTh JMHAMUYECKOE
MIpOrpaMMHUpPOBaHUE

JUTSI BBIUMCIIEHUSI PEKYPCUBHBIX
GbyHKIUH, MoIcYETa KOJINYECTBA
BapHaHTOB U PELIEHUS 3a7a4
ONTHMU3ALINH.

Ilpakmuueckue pabomoi:

1. Ilouck npocmuix uucen 8 3a0aHHOM

ouanasomue.




Hepesbs. Peanusanus nepesa

C MOMOIIBIO CCBITOYHBIX CTPYKTYP.
JIBonuHbIe (OMHAPHBIE) IEPEBbS.
[TocTpoenue nepeBa JUIst 3aJaHHOTO
apuQMETHIECKOTO BHIPAKEHUS.
PexypcuBHbBIE anropuT™bl 00X01a
nepesa. Mcnonb3oBaHue cTeka u
odepeau i 00xoza iepena.
JliHaMu4ecKoe mporpaMMHUPOBaHUECKAK
METOJI PEIICHHS 3a]1a4 C COXPaHCHHEM
MIPOMEKYTOUHBIX PE3yJIbTATOB. 3a/1a4H,
peliaeMpIe ¢ TIOMOIIBIO
JMHAMAYECKOTO TIPOTPAMMHUPOBAHHS
BBIYHCIICHUE PEKYPCUBHBIX (DYHKITUH,
MOACYET

KOJIMYECTBA BAPUAHTOB, 3a7a4n
OTITHMH3AIHH

2. Peanusayus éblaucnenui

€ MHO20PA3PAOHBIMU YUCTIAMU.

3. Hocmpoenue angpasummo-
4aCMoOmHO20 c108apsi 0Jisl 3a0AHHO20
mekcma.

4. Ananusz mexcma na ecmecmeenHHoM
SA3bIKE.

5. Buiuucnenue apugpmemuueckozo
8bIPAdICEHUS, 3ANUCAHHO20

6 nocmghuxcroil gpopme.

6. HUcnonvzosanue ouepeou.

[ . Hcnonvzosanue depeeves

07151 BLIYUCTICHUSL APUPMEMULECKUX
8bIPANCEHUL.

8. Buiuucnenue onunv Kpamuaiiuie2o
nymu mesxcoy eepuiunamu epaga
(ancopumm [etikcmpuol).

9. Buiuucnenue pexypcusnvix gynxyuiic
NOMOUBIO OUHAMUYECKO20
NpPOSPAMMUPOBAHUSL.

10. Hoocuém xoruvecmea sapuanmosc
NOMOWBIO OUHAMUYLECKO2O
nPOSPaAMMUPOBAHUSL.

11. Pewenue 3a0au onmumuzayuu
¢ NOMOWBIO OUHAMUYECKO20

NPOSPAMMUPOBAHUSL




2.3 OcHOBBI  OOBEKTHO- 14 [Tonsitrie 06 06BbEKTHO- [TosiIcCHATH OCHOBHBIE TPUHIIUITBI
OpPUEHTUPOBAHHOTO OpUEHTUPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
POrpaMMHUPOBAHUS nporpaMMupoBanuu. OOBEKTHI U MPOrpaMMHUPOBAHHUS.

kJjacchl. CBOMCTBA U METO/IbI OOBEKTOB. [IpoexkTupoBaTh U UCIIOJIL30BATH
OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3. MIPOCTHIE KJIACChI 0OBEKTOB.
Pa3paboTka mporpaMmM Ha OCHOBE [IpoexTupoBaTh uEpPapXUn KIaccoBIS
00BEKTHO-OPUEHTHUPOBAHHOTO TIOIXOA. OIIMCaHMA MTPEIMETHOM 00IacTH.
WNHukancyanus, HaclieJ0BaHue, Pa3pabarbiBaTh IporpamMmsl
nonuMopduzm. ¢ rpadUIeCKUM HHTEPPEHCOM.
Cpenpl 6bICTpOI pa3pabOTKU MPOTPAMM. W3y4ath BTOpPOIl S3bIK
[TpoexTupoBanue nurepdeiica MIPOrPaMMHUPOBAHHUS
nonb3oBarens. Mcrnonb3oBaHue rOTOBBIX Ilpakmuueckue padomoi:
YIPaABJEHACMBIX3JIEMCHTOB UL ITOCTPOCHUA 1. Hcnonvsoeanue 2omosvix knaccoss
uHTepdeiica. npozpamme.
O0630p A3bIKOB MPOrPAMMHUPOBAHHS. 2. Paspabomxa npocmotii npo2pammpic
Tlonsitue o mapajurmax UCNONIb308AHUEM KILACCOB.
IporpaMMuUpoBaHus. M3yuenue 3. PaspaGomra xracca,
8MOPO20 A3bIKA NPOSPAMMUPOBAHUS UCROTB3YIOUje20 UHKANCY TSI,

4. Pazpabomka uepapxuu K1accos.

5. Paspabomka npozpammol

¢ epaghuueckum unmepgeticom

Wroro no pazneny 42

Pa3nen 3. UudopmanuoHHbie TEXHOJIOTHH

3.1

KomnbrorepHo-
MaTeMaTH4YecKoe

MOACIIUPOBAHUC

8

OTaIbl KOMIIBIOTCPHO-
MaTEMATUYCCKOro MOACIUPOBAHU:

MOCTaHOBKA 3aj[auu, pa3padoTka

BrigensaTe sTamnsl KOMITBIOTCPHO-
MaTEMaTU4YCCKOIro MOACIIMPOBAHUAN

pCaIn30BbIBATH UX C TIOMOIIBIO




MOJIEJIA, TECTUPOBAHKUE MOJIEIIN,
KOMIIBIOTEPHBIN

AKCIIEPUMEHT, aHAIU3 PE3YyIbTaTOB
MOJEIIUPOBAHUS.

Juckpernsanus npyu MaTeMaTUYECKOM
MOJICJIMPOBAHUU HEIIPEPHIBHBIX
npoueccoB. MoaenupoBaHue
JIBW>KeHUs. MoaennupoBaHue
OMOJIOTMYECKUX CHCTEM.
Marematnueckue MOAeIN

B DKOHOMUKE. BrruncnurenbHobie
SKCIIEPUMEHTBI C MOJIETISIMH.
Komnwvromepnoe mooenuposanue
cucmem ynpaeieHusl.

O06paboTka pe3ynbTaToB
JKCIIEpUMEHTa. MeTo 1 HAMMEHBIINX
KBaApaToB. OleHKa YUCITOBBIX
napaMeTpoB MOJIETHPYEMBIX 00 BEKTOBU
npoueccos. BoccraHnoBnenune
3aBUCUMOCTEH 10 pe3ysbTaTam
IKCIIEPUMEHTA.

BepostHocTHbIE MOAENH. MeTobI
Mounre-Kapino. Imurannonsoe
MozaenupoBanue. CHCTEMBI MacCOBOTO

o0CTyKUBaHUS

MIPOrPaMMHOTO 00ECIICUCHHSI.
[TosicHSATH HEOOXOIUMOCTD U CYIIIHOCTb
JTMCKPETH3AIMY TIPU PEIICHUN
BBIYHMCIIMTEIILHBIX 33124 C IIOMOILBIO
KOMITBIOTEPOB.

Hcnonp30BaTh MMHTAITHOHHOE
MO/JICIMPOBAHKE, B TOM YHCIIC HA
OCHOBE BEPOSITHOCTHBIX MOJIEJICH.
OO6pabaTbIBaTh Pe3yIbTATHI
IKCIIEPUMECHTA.

Ilpaxmuueckue paoomot.

1. Mooenuposanue dsuicenus.

2. Mooenupoeanue 6uono2uvecKkux
cucmenm.

3. Umumayuonnoe moodenupoeanue c
nomowbto memooa Monme-Kapro.

4. Obpabomxa pesyromamos
9KCnepumMeHma




3.2

baspl ma"HHbBIX

Tabmuunble (pensaIuoHHbIC) Oa3bl TaHHBIX.

Tabnuna — npeacTaBIeHUe CBEACHHUHN 00
OJIHOTHUIHBIX 00bekTax. Ilone, 3amucek.
Kittou Tabnuupl. Pabotac roroBoii 6a3oit
JTAHHBIX. 3anoHEeHNe0a3bl JAHHBIX.
[Touck, cOpTUpOBKA U PUIBTPALIUSL
JAHHBIX. 3aIPOCHI

Ha BBIOOPKY JaHHBIX. 3apOCHI

C rmapameTpamMu. BerauciisieMble moJisiB
3anpocax.

MHuororabnu4uHbIe 0a3bl JaHHBIX.

Turmel cBsizeit MEX Ty TaOJIUIIAMH.
Buemnanii karod. 1{eaocTHOCTh 6a3sl
JAHHBIX. 3aMpPOChl K MHOTOTA0IUYHBIM
0a3aM JaHHBIX.

OcHogHble NPpUHYUNBL HOpMaTU3ayuudb a3z
oanHulx. A3b1K ynpasnenus OaHHbIMU
SQOL. Co3z0anue npocmulx 3anpocos Ha
azvike SOL na 6b100pKy0anHuIx u3
00HOU MabIUYbL.

Hepensayuonnvie 6bazvl 0anubix.
Dxcnepmusie cucmemol

XapakTepu3oBaTh 0a3y TaHHBIX KaK
MOJIeJIh TIPEMETHON 00IacTH.
[TpoexTrpoBaTh MHOTOTAOIMYHYIO 0a3y
JTAHHBIX.

OcyIIecTBIATh BBOJ H PEAAKTUPOBAHUE
JaHHBIX.

OcCyIIeCTBIIATH COPTUPOBKY, TOUCKU
BBIOOp IaHHBIX B TOTOBOM 0aze
JTAHHBIX.

dopmMupoOBaTh 3aPOCHI HA TIOUCK JaHHBIX
B CpeJie CUCTEMBI yIIpaBIlieHUsI0a3aMu
JTAHHBIX.

YupaBisate 60a30ii JAHHBIX

C TIOMOIIIBIO TIPOCTHIX 3aIPOCOBHA
si3pike SQL.

[TosicHATH 00JaCTH IPUMEHEHUS,
JOCTOWHCTBA U HEJIOCTATKU
HEPEISIIIMOHHBIX 0a3 JaHHBIX

B CPAaBHCHHH C PEIIIIUOHHBIMHU.
Ilpakxmuueckue pabomoi:

1. Paboma c 2omosoii 6a301i dannwix.

2. Paszpabomxa mHo2omabuunol 6azol
OAaHHbIX.

3. 3anpocwr k MHozomabnuunoll 6aze
OAaHHbIX.

4. Vnpaenenue oannvimu ¢ ROMOWbIO
sazvika SQL




3.3 Be6-caiitbl 10 WuTepHer-npunoxenus. [lonsarue o [TOSACHATH TIPUHIMITBI TEXHOJIOTHU
CEPBEPHOU U KIIMEHTCKOM 4acTsX CauTa. «KJIMEHT — CepBep» Ha MPUMEPE
TexHONOorus «KKJIUEHT — CEPBEPY, €€ B3aHMOJIEHCTBHSA Opaysepa
JIOCTOMHCTBA U HeAoCcTaTKU. OCHOBBI 1 BeG-cepBepa. CO31aBaTh IPOCTHIE BEO-
s3bika HTML 1 kackaHbIX Tabuun CTPaHUIIBI, HCTIONB3YS I3BIK PA3METKHU
cruneit (CSS). Cuenapun Ha s3bIKe HTML, kackaaHble TaOJIULIBICTHIIENH U
JavaScript. @opmbI Ha BeO-CTpaHHILE. cIleHapuHM Ha s3bIke JavaScript. OnuchBaTh
Pasmerenue BeO-caiiToB. Ycmyra TEXHOJIOTHIO pa3MEIICHUs CAiTOB B CETH
xocTuHra. 3arpyska (ailiioB Ha cait Wurepner.IIpakmuueckue padbomot.
1. Coszoanue mexcmosoii
6eO-cmpaHuybi.
2. Coz0anue seb-cmpanuybl, GKIIOYAIOUeL
MyTbmumeOouinble 00beKmul (PUCYHKU,
38yK08ble OaHHbIE, BUOEO).
3. Ogopmnenue cmpanuyi ¢ HOMOUBIO
KACKAOHbIX mabauy cmujiell.
4. Hcnonvzosanue cyenapueé na ssvike
JavaScript
3.4 Kommnsrotepras 8 BBox n300pakeHnit ¢ UCTIOIB30BAaHUEM BrImoTHATE 001TyI0 KOPPEKITHIO
rpaduka Pa3IMyYHbIX HU(PPOBHIX YCTPOUCTB UG POBBIX U300paKEHUI.

(undpoBeIX PoToannapaToB U
MHUKPOCKOIIOB, BUJIEOKaMep, CKAHEPOBU
JIPYTUX YCTPOWCTB).

I'paduueckuii penakrop. Pazpemenue.
Kagpuposanue. UcnipaBienue

[TpuMeHSTh HHCTPYMEHTHI
rpau4IecKoro peaakTopa K OTACIbHBIM
00J1acTsIM M300paKeHUI.

CTpouTh MHOTOCIIOMHBIE N300paKEHHS
C UCTIOJIb30BAHUEM MACOK, TOTOBUTH




IIEPCIEKTUBBL. I ncTorpamMma.
Koppekuus ypoBHeH, KOPpEKLUs LBETA.
O06ecuBeurBaHNE [IBETHBIX
n3o0paxenuii. Perymb. Pabotac
obnactsimu. OUIBTPHL.

MHorocolHbIe H300paKEHUSI.
Tekcrosble ciion. Macka cios.

Kanainel. CoxpaneHnue BbIICICHHOM
obnactu. [ToaroToBka WILTIOCTpALIHI IS
Be0-caliTOB. AHUMHPOBaHHbBIE
N300paxeHusl.

BekropHnas rpaduka. [IppuMuTHBEL.
N3menenune nopsjika 3J€MEHTOB.

BeIpaBHUBaHME, paclIpeiclICHHE.
I'pynnuposka. Kpussie. @opmatst
BEKTOPHBIX PUCYHKOB. M crionbs30Banue
KOHTYpOB. Bekropusanus pacTpoBbIX
N300paXKeHU.

[TpyHIMIIBI TOCTPOEHUS U
penaKkTUpOBaHUSA TPEXMEPHBIX
mojeneit. CeTouHble MOIETH.
Marepuainsl. MonenupoBanue
MCTOYHHUKOB ocBeleHus. Kamepsl.
AnnutuBHBIE TexHOTOTHH (3D-
npuHTepsl). [lonsTHE 0 BUpTYyanbHOU
pEeaNbHOCTH U TOIIOJIHEHHON
peaNbHOCTH

WLTIOCTPAIMH JIJISl pa3MEICHUSTHA
BeO-caiiTax, co31aBaTh
AHMMHUPOBaHHBIC N300PaKEHHUSL.
Co31aBaTh BEKTOPHBIEC H300paKECHUSIC
MOMOIIBIO PEJAKTOPa BEKTOPHON
rpaduKy UM UTHCTPYMEHTOB
TEKCTOBOTO IPOIIECcCOopa.
Ilpakmuueckue pabomol:

1. Obpabomxa yugpoewvix pomozpaguii
(kadpuposarue, ucnpasieHue
nepcneKmuebl, KOppeKyusyposHell,
KOpPpeKyust Yyeema,).

2. Pemywv yughposvix pomozpagpuii.
3. Muozocnoiinvle uzobpaxcenus.

4. Anumuposanmnvie uzobpasicenus.

5. Bexmopnas epacpuxa




35 3D-monenupoBanme 8 [IpuHIMITBI TOCTPOCHUS U [TosICHATH NPUHIIMIIBI TOCTPOEHUS
peaaKTUPOBAHUS TPEXMEPHBIX TPEXMEPHBIX MOJIETICH.
Mozeinel. CeTouHble MOJEIIH. BoinonHsATh onepanuu o NocTpoeHUION
Marepuainibl. MogenupoBaHue PElaKTUPOBAHUIO TPEXMEPHBIX MOJEIICH.
HMCTOYHHMKOB OCBellleHus. Kamepsl. Pa3memiats Ha BUPTYyasibHOII clieHe
AnnutuBHbIe TexHOJ0TUH (3D- VMCTOYHUKHU OCBEILICHUS U KaMephl.
MIPUHTEPHI). [TpuBOIUTH IPUMEPHI UCTIOIB30BAHUS
[ToHsiTHE O BUPTYyaIbHON peaIbHOCTUHU TEXHOJIOTHI BUPTyaIbHOM
AOIOJHEHHON PeaIbHOCTH ¥ JIONOJIHEHHON PeanbHOCTH.
IlIpakmuueckue pabomoi:
1. Cozoanue npocmuix mpéxmepnuix
Mooernell.
2. Cemounvle mooenu.
3. Penoepune
Hroro no pazneny 42
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME




