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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo unHpopmaTHke (YriayOJ€HHBIH YpOBEHB) HAa YPOBHE CpEIHEro OOIIero
oOpa3oBanusi paszpaboTaHa Ha OCHOBe TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHON MPOTrpaMMBI CPETHEro oO0IIero oOpa3oBaHus, mpenacTaBieHHbIX B DPI'OC
COO, a taxxe peaepanbHON pabodeit mporpaMMbl BOCITUTAHHUS.

[Tporpamma o uHpopMaTHKe AAET MPEACTABICHUE O LENIX, OOIIEH CTpaTerui 00y4YeHus,
BOCIIMTAHUS U Pa3BUTHUA oOydaroluxcs cpenctBamu ydeOHoro npeamera «MHpopmarukay Ha
yOIyONnEéHHOM ~ ypOBHE,  YCTaHaBIMBAaeT  00s3aTeNIbHOE  MPEIMETHOE  COJEp)KaHHe,
IpelycMaTpUBaeT €ro CTPYKTYpUPOBAHHME IO pasfelnaM M TeMaM Kypca, OIpezenser
pacripesielieH|e ero mo kiaccam (TojaM u3ydeHwus ), AaéT MPUMEpPHOE pacipeaesieHue yIeOHbIX
4yacoB 10  TEMAaTHMYeCKUM  paslielaM Kypca M PEKOMEHIyemMylo  (IpUMEpHYIO)
[IOCJIEI0BATENbHOCTh MX M3YUEHUS C YYETOM MEXKIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3EH,
JIOTUKU y4eOHOT0 Ipolecca, BO3PaCTHBIX 0COOEHHOCTENH 00yUaroIuXcsl.

[lporpamma 1o wuH(pOpPMATHKE ONpeneNseT KOJMYECTBEHHbIE M KadeCTBEHHBIC
XapaKTepUCTUKU Yy4eOHOro matepuana Juis KaKIOoro roja W3y4eHHs, B TOM 4HCIE s
COJICP)KATEIbHOTO HAMOJIHEHHWs] Pa3HOr0 BHUJA KOHTPOJIS (IIPOMEXKYTOYHOM —aTTecTaluu
00yJarouumxcs, BCpOCCUUCKUX MTPOBEPOUYHBIX padOT, TOCYIaPCTBEHHONW UTOTOBOM aTTECTAIIUN).
[IporpaMmma 1o uH(}OpPMATHUKE SBIAETCS OCHOBOM [IJIsi COCTaBJICHMUSI aBTOPCKUX YUEOHBIX
IpoTrpaMM U Y4eOHHKOB, IOYPOYHOTO TUIAHUPOBAHUS Kypca YUUTEIICM.

Hudopmaruka B cpeineM o01ieM 00pa3oBaHUU OTPAXKAET:

CYIIHOCTh HMH(OPMATHKH KaK HAyYHOW IUCUWIUIMHBI, HW3y4arolleld 3aKOHOMEPHOCTH
MPOTEKaHUs U BO3MOXKHOCTHM aBTOMAaTH3allUU WH(OPMALMOHHBIX MPOIECCOB B Pa3IUYHBIX
CUCTEMaXx;

OCHOBHBIE 00JIaCTM NpPHUMEHEHHs HH(POPMATHKH, MpeXkae BCero HH(OpMaIMOHHBIE
TEXHOJIOTHH, YIIPaBJICHUE U COLIMATIBHYIO cepy;

MEXIUCIUTUTMHAPHBIN XapakTep HHPOPMATHKU U HHPOPMAIIMOHHON e TEbHOCTH.

Kypc nndopmatuku s ypoBHs CpeHEro 00111ero oopa3oBaHus SBISETCS 3aBEPIIAIOIINM
ATANOM HENPEPHIBHON MOJArOTOBKH 00yUarONIMXCs B 00J1aCTH HHPOPMATUKU U MHPOPMAIIMOHHO-
KOMMYHHKAIIIOHHBIX TEXHOJIOTHH, ONMUpAeTcs Ha CoJep)KaHue Kypca HH(OPMATUKH YPOBHS
OCHOBHOTO 00Ilero oO0pa3oBaHUs M ONbBIT IOCTOSHHOIO TPUMEHEHUs HH(POPMALMOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJIOTUH, JAaéT TEOPETHMUECKOE OCMBICICHUE, HHTEPIPETALU0 U
0000111€HHE 3TOTO OTBITA.

Pesynbrarel yriyonéHHoro ypoBHs u3ydeHus yudeOHoro mnpenmera «HHpopmarukay
OPUEHTHPOBAaHbl Ha TIOJIyueHHE KOMIIETEHTHOCTEH JUIsd Tocieayroue npodeccnoHaabHON
JeSTEIbHOCTH KaK B paMKax JaHHOM MpeAMETHON 00J1acTH, Tak U B CMEXKHBIX C HEl 00yacTsx.
OnHM BKIIIOYAIOT B ce0:

OBJIaJICHUE KIIFOUEBBIMH MOHITUSIMH U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOUTCS JaHHAs
npeaMeTHas o0JacTh, pacro3HaBaHUE COOTBETCTBYIOIIMX MM TPU3HAKOB M B3aUMOCBS3EH,
CIIOCOOHOCTh JIEMOHCTPUPOBATH PA3IMYHBIE MOAXO/bI K U3YUEHHUIO SIBJICHUH, XapaKTepHBIX IS
U3y4aeMoil mpeaMeTHON 001acTu;

YMEHHME pellaTh TUIIOBbIE IMPAKTUYECKHE M TEOPETUYECKHE 3a7aud, XapaKTepHbIE s
UCIIOJIb30BaHUS METOJIOB U MHCTPYMEHTApHsI JAaHHOM MpeIMeTHOI obacTu;

HaJU4Me TPEACTABICHUA O JJaHHOM TPEIMETHOM 00JIaCTM Kak IeJIOCTHOM TEOpuu
(COBOKYITHOCTH TE€OPHii), OCHOBHBIX CBSI35X CO CMEXHBIMU OOJIACTSIMH 3HAHUH.

B pamkax yraoyOn€HHOro ypoBHS ~ M3ydeHUS HH(MOpPMATUKM  OOecreunBaeTcs
IeJIeHaNpaBiIeHHas MOATOTOBKA 00YYaIOIMXCsl K MPOJOJDKEHUIO 00pa30BaHusl B OpraHU3aIMIX
npodeccCHoHaNbHOrO 00pa3oBaHUs MO CHEUUATbHOCTSAM, HEMOCPEICTBEHHO CBS3aHHBIM C
U(POBBIMU  TEXHOJIOTUSMH, TaKUM KaK TporpaMMHas WHXKEHepHs, HHPpOpMaIMOHHAS
0e30MacHOCTb, MH(POPMAIIMOHHBIE CHCTEMbl U TEXHOJOTHMH, MOOWIbHBIE CHUCTEMBI U CETH,
OosblIMe aHHBIC M MAlIMHHOE OOydYeHHE, MPOMBIIIICHHBI UHTEPHET BEleH, NCKYCCTBEHHBIN



UHTEJUIEKT, TEXHOJOTUM OecHpOBOJHON CBsI3M, POOOTOTEXHHMKA, KBAHTOBBIE TEXHOJOTHH,
CUCTEMBI PACIpPENEIEHHOIO PEECTPa, TEXHOJIOTUU BUPTYAJIbHOM U JOTIOJIHEHHOM peaJbHOCTEM.

OcHoBHas 1enb n3ydeHus yuyeonoro npeamera «Mupopmaruka» Ha yriyO0JaEHHOM ypoBHE
cpeaHero oouero obpa3oBaHMs — oOecliedeHue AATbHEHWIIEero pa3BUTUS HMHGOPMALMOHHBIX
KOMIIETEHIIMH OO0YyYaromerocs, €ro TOTOBHOCTH K JKM3HM B YCJIOBHUAX pPa3BUBAIOIIETOCS
MH(POPMALIMOHHOTO O0IECTBA U BO3pacTarolled KOHKYPEHIMH Ha phIHKE Tpyaa. B cBs3u ¢ 3tum
uszydenue uapopmatuku B 10—11 xmaccax 10mKHO 00€CTICUUTh:

c(OPMHPOBAHHOCTh MHPOBO33PEHHs, OCHOBAHHOIO Ha MOHMMAHUM POJIM MHPOPMATHUKHU,
UH(POPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOIIECTBE;

c(OPMHPOBAHHOCTb OCHOB JIOTHUECKOT'O U aJITOPUTMHUUECKOTO MBIIIUICHUS;

c(OPMHPOBAHHOCTh YMEHHUH paszauuaTh (AKTBl M OLEHKH, CPAaBHUBATh OLIEHOYHBIE
BBIBOJIbI, BUAETh MX CBS3b C KPUTCPUSMHU OLEHUBAHUSA U CBSI3b KPUTEPUEB C ONPEIACIEHHON
CHCTEMOM IIEHHOCTEH, POBEPSTH HA JIOCTOBEPHOCTH M 000011aTh HHPOPMALIUIO;

c(OPMHPOBAHHOCTb MPEJCTABICHUN O BIUSHUM HH(OPMALIMOHHBIX TEXHOJIIOTUH Ha KU3Hb
YyelmoBeka B OOIIECTBE, IMOHMMAHHE COLMAIBHOTO, AKOHOMHYECKOTO, ITOJIUTHYECKOTO,
KYJIBTYPHOTO,  IOPUJHMYECKOr0,  MNPUPOAHOIO,  IPrOHOMHYECKOrO,  MEAMIMHCKOIO U
(U3NOTIOTHUECKOTO KOHTEKCTOB HH()OPMAIIHOHHBIX TEXHOJIOTHIA;

IPUHATHE MPABOBBIX M 3TUYECKUX ACMEKTOB MH(MOPMALMOHHBIX TE€XHOJIOTHH, OCO3HAaHUE
OTBETCTBEHHOCTH JIIOJIEH, BOBJEYEHHBIX B CO3JaHME M HCIOJb30BaHUWE HH(POPMALIMOHHBIX
CHCTEM, paclpoCcTpaHeHHE HHPOPMALINY;

CO3JaHME YCJIOBMM Uil pa3BUTHS HaBBIKOB Y4eOHOH, IPOEKTHOH, Hay4yHO-
UCCIIEI0BATEIbCKONW U TBOPUYECKON AEATENbHOCTH, MOTHBALIUU O0YYAIOLIUXCs K CAMOPA3BUTHIO.

B conepxanun yue6Horo npeamera «MHopMaTHKay BBIICTSIIOTCS YETHIPE TEMATUIECKUX
paszznena.

Paznen «l{ugpoBasi rpaMOTHOCTbY» NOCBALIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB U
JPYTUX 3JIEMEHTOB LU(PPOBOrO OKPYXKEHHUS, BKIIOYAs KOMIBIOTEPHBIE CETH, HCIOJIb30BAHUIO
CPEICTB ONEPALlMOHHOW CHCTEeMbI, paboTe B ceTu HTepHET M HCNONb30BaHUIO HWHTEPHET-
CEpBHCOB, NHPOPMAITMOHHOHN O€30MaCHOCTH.

Paznen «Teoperudyeckue oOCHOBbI HHGOPMATHKH» BKJIIOYAeT B ce€Osl NMOHSITUHHBIN
anmnapar UHQOPMATUKH, BOIPOCH KOJUPOBAHUS MH(DOpMAIUK, U3MEPEHUs] WH(OPMAIIMOHHOTO
00BEMa TaHHBIX, OCHOBBI aIreOpbl IOTUKH ¥ KOMIIBIOTEPHOI'O MOJIEHUPOBAHUSI.

Pasnen  «AaropurMbl M NPOrpaMMHPOBAHME)  HalpaBJI€H Ha  pPa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHHS, pa3pabOTKy aJIropuTMOB M OLEHKY UX CJIOXHOCTH,
(dopMHpOBaHHE HABBIKOB peaiM3allid MpOrpaMM Ha s3blKax MPOrpaMMHPOBAHUS BBICOKOTIO
YPOBHSI.

Paznen «HdopManMOHHbIE TEXHOJOIMM» TIOCBALIEH BOIPOCAM NPHUMEHEHUS
MH(OPMALIMOHHBIX TEXHOJIOTUM, Pealn30BaHHBIX B MPUKIAAHBIX MPOrPaMMHBIX MPOAYKTaX WU
UHTEpHET-CepBUCaX, B TOM YHCIE B 33aJauyax aHajiM3a JaHHBIX, HCIOJIb30BAHUIO 0a3 JaHHBIX U
AIIEKTPOHHBIX TAOJIUIL ISl PEIIEHUs TPUKIIATHBIX 3a/1a4.

B npuBenénHoM nanee copepkaHuu ydeOHoro mnpenmera «MHpopMmaTuka» KypcHBOM
BbIJIEJICHBI JIOTIOJTHUTEIbHBIE TEMBI, KOTOPbIE HE BXOAT B 00s3aTENIbHYIO IpOrpaMMy 00y4YeHUs,
HO MOTYT OBIThb MPEUIOKEHBI JJIsl WM3Yy4eHHs] OTICIbHBIM MOTHBHPOBAHHBIM M CHOCOOHBIM
00yJaronuMcH.

Yriny6néHHblil ypoBeHb M3ydeHHUS MHPOPMATUKHA PEKOMEHIYETCS sl TEXHOJIOTUYECKOTO
npoduss, OpUEHTUPOBAHHOTO HA HMHXKEHEPHYI0 U HMH(OPMALMOHHYIO CQEpbl AESITEIbHOCTH.
VYray6néHHblii ypoBeHb H3yueHHs] WH(POPMATUKU OOECIeYMBAET: MOATOTOBKY OOYyYaroIluxcs,
OPUEHTUPOBAaHHBIX Ha CIEUUATbHOCTH B 00JacTd HMH(POPMALMOHHBIX TEXHOJOTHH U
WH)XEHEPHBIE CIEIUAIbHOCTH, y4YaCTHE€ B IPOEKTHOW M MCCIENOBATENbCKOW IESITEIBbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMH HAlpaBJIEHUSIMH OTpacid WH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI, MOJArOTOBKY K Yy4YacTHIO B OJIMMIIMAAax M caadye EnuHOro rocynapcTBEHHOTO
9K3aMeHa 1o HHGOpPMaTHKE.



[TocnenoBaTenbHOCTh M3YYEHHS TEM B Mpeaeiax OJHOTO roja OOydeHHUs MOXKET OBbITh
M3MEHEHA [0 YCMOTPEHHIO YYUTENsl MpH MOJArOTOBKE paboyeil MmporpaMMbl U IMOYPOYHOTO
MJIAaHUPOBAHUSL.

OO01iee YKMCII0O 9acoB, PEKOMEHAOBAHHBIX IS M3y4eHUs: nHpopmaTtuku — 272 gaca: B 10
kiacce — 136 yacoB (4 yaca B Hezent0), B 11 kinacce — 136 yacoB (4 yaca B HECIIO).

Bo3mokHa KOppeKTHpOBKa OOIEro 4Yucia 4acoB, PEKOMEHIOBAHHBIX ISl H3Y4EHHUS
npeAMeTa, C YYEeTOM  WHIUBUIYAJIBHOTO TMOJX0Ja OOpa30BaTeIbHBIX  OpraHu3alui K
yriayOJIeHHOMY U3YyUeHUI0 WH(OPMATHUKH, B paMKaX COOJIIO/IEHUS THMTMEHUYECKHX HOPMAaTHBOB
K HEJIeJTbHON 00pa30oBaTeIbHOM HArpy3Ke.

COJAEP/KAHUE OBYYEHUA

10 KJIIACC

MudpoBast rpaMOTHOCTH

TpeboBaHus TEXHUKH 0€30IIACHOCTH U THTHEHBI IPU PadOTE C KOMITBIOTEPAMHU U APYTHMH
KOMITOHEHTaMH LIU(POBOTO OKPYKEHUS.

[TpuHuunbel pabOTbl KOMIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. ApXHUTEKTypa (oH
Heiimana. ABTOMaTH4€CKOE BBINOJIHEHHUE IPOTrPaMMBI IporieccopoM. OnepaTtuBHasi, IOCTOSTHHAs
U JoiroBpeMeHHas namsaTb. OOMEH JaHHBIMU C MOMOILIBI0 MMH. KOHTposiepsl BHEIIHHUX
ycTpouCTB. [IpsAMOii nOCTyIl K maMATH.

OcHOBHBIE TEHJEHIMH pa3BUTUS KOMIBIOTEPHbIX TexHosnorui. IlapamnensHble
BblUnCIeHUs.  MHoromnpoueccopubie  cuctemsl.  CynepkommbroTepbl.  PacnpenenéHsbie
BBIYUCIIUTENFHBIE CHCTEMBI M 00paboTKa O0MbIIMX HaHHBIX. MOOHIEHBIE IIM(POBBIE YCTPOWCTBA
U KX PpoIb B KOMMYHHUKalUUsAX. BcTpoeHHble KOMIBIOTEPBL. MUKPOKOHTPOJUIEPSI.
Pob6orusupoBanHble NPOU3BOACTBA.

[IporpamMHOe oOecrieueHHME KOMIBIOTEPOB M KOMIBIOTEPHBIX CHUCTEM. Bujbl
IPOrpaMMHOr0 oOecredyeHrus M MX HazHadeHue. OCOOEHHOCTH MPOTrPaMMHOIO OOecTeueHHs
MOOWIBHBIX ycTpoiicTB. IlapamnensHoe mnporpamMMupoBaHue. CHCTEMHOE MNpOrpaMMHOE
oOecneuenre. OnepanuoHHbIE cHUCTEMBl. YTHIUTHL JlpaiiBepbl ycTpoicTB. MHcrammauus u
JEUHCTAIUTSIIMS IPOTPaMMHOTO 00€CTIeUeHHMS.

@aitnoBeie cucTeMbl. [IpUHIKIIBI pa3MelieHus: 1 UMEHOBaHUS (DaiijioB B JOJITOBPEMEHHON
namsty. [1laGna0Hb! A5 onucanus rpynn ¢aiaos.

[TporpammHoe obecnieuenue. JInieH3npoBaHue NPOrpaMMHOIO 00ecriedeH s U IIUPPOBBIX
pecypcoB. IlpompuerapHoe u cBoOoaHOEe mporpamMMmHoe oOecrneyeHne. Kommepueckoe u
HEKOMMEPYECKOE HCIIOJIb30BAaHME MPOrPAMMHOIO OOecreueHuss M LHUPPOBBIX pPECYpPCOB.
OTBeTCTBEHHOCTh, YCTaHABIMBAaEMas 3aKOHOAATeNbCTBOM Poccuiickoir @enepauuu  3a
HENPaBOMEPHOE UCIOIb30BaHUE MPOTPAMMHOI0 o0ecreueHus U UG POBHIX PECYPCOB.

[TpyHIMIIBI OCTPOEHUS M allllapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX ceTeil. CeTeBble
npotokoisl. Cets UuTEpHET. Anpecanus B cetn MuaTepHeT. [IpoTokonst creka TCP/IP. Cuctema
JIOMEHHBIX UMEH.

Pa3snenenmne IP-cetm HWa moaceth ¢ IHoMompbio Macok moxcerer.  CereBoe
agMuHKMCTpupoBaHue. IlolydeHne NaHHBIX O CETEBBIX HAcTpoikax Kommbrorepa. lIposepka
HaJIMYUs CBS3H € y3JI0M ceTu. Onpeenenre MapipyTa IBUKEHHUS TaKeTOB.

Bunst nestensHoctu B cetn Murtepner. Cepsucel Murtepnera. I'eonmndopmarmonHbie
cucTeMbl. ['€oJOKaIlMOHHbBIE CEPBHUCHl PealbHOIO0 BpPEMEHM (HampuMep, JOKalus MOOMIIBHBIX
Tene(hOHOB,  ONpeJeNeHHe  3arpy>KeHHOCTH  aBTOMAarucrpajieil),  HMHTEPHET-TOProBII,
OpoHHpOBaHWE OMJIETOB U TOCTUHHIL.

I'ocynapcTBEHHBIE 3JIEKTPOHHBIE CEpPBUCHI U yCIyrd. ColuanbHbIE CETU — OpPraHU3alus
KOJIJIEKTUBHOTO B3aUMOJIEHCTBUS U OOMeHa AaHHbIMU. CeTeBOM ATHUKET: IpaBUia MOBEIECHUS B
kubepnpoctpanctBe. Ilpobrema mOATMHHOCTH TONMydyeHHOH uHpopMmauuu. OTKpBITHIE
00pa3oBaTeNbHbIE PECYPCHI.

TexHOreHHblE ¥ DKOHOMMYECKHE  YIpPO3bl, CBSI3aHHBIE C  HCIOJb30BaHUEM
HH(pOPMAITMOHHO-KOMMYHHKAIIMOHHBIX TeXHOoJIoTHi. O01ue mpo0aeMbl 3auThl HHPOpMauu u



uHpopmannoHHOM Oe3omacHocTu. CpeactBa 3ammThl  HMHGOPMAIMM B KOMIBIOTEpax,
KOMIIBIOTEPHBIX CETSIX M aBTOMAaTU3MPOBAHHBIX HHPOPMALMOHHBIX cHucTeMax. IIpaBoBoe
obecrnieueHrne HHHOPMAIMOHHON OE30IMaCHOCTH.

[IpenoTBpaiieHe HECAHKIMOHUPOBAHHOIO JOCTYNA K JMYHOW KOH(HIAECHIMAIbHON
uHpOpMaLIUK, XpaHALICWCS Ha TEPCOHAIBHOM KOMIBIOTEpE, MOOWMIIBHBIX YCTPOWCTBAX.
BpenonocHoe mnporpammHoe obecriedeHue M crnocoObl OOppObI ¢ HUM. AHTHBHPYCHBIE
nporpammbl. Opranu3anus JMYHOTO apxuBa nHpopmanuu. PesepBHoe konuposanue. [laponbHas
3aIUTa apXHBa.

HIudpoanue nanupix. CuMMeTpuuHble 1 HecuMMeTpuuHble mugpsl. udpsr npocToit
samensl. [udp Le3aps. Hludp Bwkenepa. Anropurm mmdposanns RSA.

Teopernueckne 0ocCHOBbI MHPOPMATHKH

WNudopmanus, nanHsle U 3HaHusA. MH(OpMaIMOHHbBIE MPOLECCH B MPHUPOJE, TEXHUKE U
o01iecTse.

HenpepbiBHbIE U JUCKpETHBbIE BEIMUYMHBI U cUrHaibl. HeoOXOAMMOCTh AMCKpEeTH3aLuu
uH(popMaLny, NpeJHa3HAYEHHOM JUIsl XpaHEeHUs, epeaun 1 o0paboTKU B HU(POBBIX CUCTEMAX.

JIBonuHoe KoaupoBaHue. PaBHOMepHbIE M HepaBHOMEpHbIE Konbl. JlekonupoBaHue
COOOILIEHUH, 3allMCaHHBIX C MOMOIIBI0 HEpaBHOMEPHBIX Koj0B. YcioBue dano. Ilocrpoenue
OJIHO3HAYHO [JEKOAMPYEMBIX KOJOB C IOMOIIBIO JAepeBa. ENMHMIIBI M3MEpEHMs KOJIMYECTBa
uHpopmanuu. AnpaBUTHBIA MOIX0/ K OIIEHKE KOJIMYeCTBA HH(DOpMAIUH.

Cucrtembl cuMcieHus. Pa3BépHyTras 3amMch LeNbIX W JPOOHBIX 4YUCENl B IMO3UIMOHHOMN
cucreMe cuncieHus. CBOICTBa MO3WIIMOHHOM 3allMCH YMCIA: KOJMYECTBO LU(pP B 3aINCH,
IIPU3HAK JEJIMMOCTH YHUCJIA HA OCHOBAaHUE CHCTEMBI CUHUCICHMS. AJTOPUTM IIEPEBOJA LEJIOTO
ymciia u3 P-nuHOM cucTemMbl CUUCIIEHUS B IECATHUHYIO. AJITOPUTM IepeBoaa KOHeUHOW P-nuHoii
JpoOu B AECATUUHYIO. AJITOPUTM IEPEBO/IA LIEJIOT0 YKMCiIa U3 IeCITUYHON CHCTEMbl CUHUCIIEHUS B
P-nunyro. [lepeBon koHeuHOH necsATU4YHOM npoOu B P-munyro. /[BomuHas, BocbMepuyHas U
HIECTHAIaTePUYHasi CUCTEMbl CUMCIICHHUS, CBA3b MEX1y HUMHU. ApudMeTHUECKHe Onepaluu B
MO3UIMOHHBIX CHUCTEMax cuucieHus. TpouyHas ypaBHOBEIIEHHAas CHCTEMa CUHCIICHUS.
JIBOMUYHO-IECATUYHAS CUCTEMA CUUCIICHUS.

KoaupoBanue tekcroB. KoampoBka ASCII. OpnobaiitHbie koaupoBku. CraHmapt
UNICODE. Koauposka UTF-8. Omnpenenenue WHPOPMALMOHHOTO 00BbEMA TEKCTOBBIX
COOOLIEHUH.

KonupoBanue nzobpaxenuid. Onenka nHGOpMAIIMOHHOTO 00bEMa rpaduyeckux JaHHBIX
IpU 33JaHHBIX pa3pelleHUH U TIIyOuMHe KoaupoBaHMs IBeTa. LIBeToBble Mozenu. BekrtopHoe
koaupoBanue. @opmarel rpapuueckux dainos. TpéxmepHas rpaduka. OpaxranbHas rpapuka.

KomupoBanue 3Byka. OrieHka WH(POpMAIMOHHOTO OO0BEMA 3BYKOBBIX JaHHBIX TMIPHU
3a/laHHBIX 4aCTOTE JUCKPETU3ALMH U Pa3psIIHOCTH KOJUPOBAHUSI.

Anrebpa noruku. Ilonstue BbickasbiBaHUA. BbickasbiBaTenbHble (OPMBI (IIPEAUKATHI).
KBaHTOpBI CyII€CTBOBaHUS U BCEOOITHOCTH.

Jlornueckue omnepauuu. Tabmuipl uctuHHOCTU. Jlornueckue BbIpaxkeHus. Jlornueckue
ToXkaecTBa. JloKa3aTenbCTBO JIOTHUECKUX TOXIECTB C IIOMOILIBIO TaOJIUI HCTUHHOCTH.
Jloruyeckue onepanuy U onepanuy HajJ MHOXKECTBaMH.

3aKkoHBI anreOpbl JOTMKH. DKBUBAJIEHTHBIE NMPEOOpPA30BaHMS JIOTHUECKUX BBIPAKECHUH.
Jlornueckue ypaBHEHUs U CHCTEMBI YPAaBHEHMUIA.

Jlornueckue (yHKIHMU. 3aBUCHUMOCTh KOJMYECTBA BO3MOXHBIX JIOTUYECKUX (DYHKIMHA OT
KOJIMYecTBa apryMeHToB. [loHbIe cucTeMbl TOTHYECKUX (PYHKIIUH.

Kanonnyeckue ¢Gopmbl JIOTH4eCKUX BbIpakeHUd. CoBeplIeHHbIE IU3bIOHKTHBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHBIE (DOPMBI, AITOPUTMBI UX TOCTPOEHUS MO TaOJIMIIe UCTUHHOCTH.

Jlornueckue 3neMeHThl B cocTaBe KommbroTepa. Tpurrep. Cymmarop. MHoropaspsiaHblii
cymmarop. IlocTpoeHnme cxeM Ha JOTMYECKMX OJJIEMEHTax II0 3aJaHHOMY JIOTUYECKOMY
BBIPAKEHUIO. 3aIIUCh JIOTUUECKOTO BBIPAXKEHHUSI 110 JIOTHYECKOU CXEME.

[IpencraBieHne LEIBIX YUCEI B MIAMATH KOMIIbIOTEpa. OTpaHUYEHHOCTh AMANIa30HA YUCEI
IIpU OTrPaHUYCHUM KOJIMYECTBA pa3psanoB. llepemonneHue paspsagHoi ceTku. be33HakoBble U
3HAKOBBIC IaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN JOTIOTHUTEIBHBIA KOJT OTPUIIATEIBHBIX YHCE.



[ToGuToBBIe NOTMUEcKHe omnepanuu. Jlormueckui, apudmMeTHuecKuil W UHUKIUYECKUN
casury. [Iudposanue ¢ momoIpo MOOKUTOBOI orneparuu «uckiaovaromee NI ».

[IpencraBieHre BELIECTBEHHBIX YWCEN B MaMATH KOMIIbIOTEpa. 3Hayalias 4YacTb U
nopsiiok  yucna. Jlpanma3oH 3HaueHWil BellecTBeHHbIX uucen. [IpoGiembl  XpaHeHus
BELIECTBEHHBIX YHCEN, CBSI3aHHBIE C OrPAaHUYEHHEM KOJIMYECTBAa pa3psaoB. BrlnonHeHue
olnepauuii ¢ BEIECTBEHHBIMHU YUCIIaMH, HAKOIIJICHHE OLIMOOK MPU BBIYMCICHHUSAX.

AJITOPUTMBI M IPOTPAaMMHPOBAHME

OmnpezneneHue BO3MOXKHBIX PE3yJIbTaTOB PAabOThI MPOCTEHIINX aIrOpUTMOB YIPaBJICHUS
VCIIOJHUTENSIMA UM BBIUUCIMTEIBHBIX aaropuTMOB. OnpelneneHue HCXOAHBIX JAHHBIX, IPU
KOTOPBIX QJIFOPUTM MOXKET AaTh TpeOyeMblil pe3yibTar.

Oranbl pelieHus 3afad Ha KoMmibioTepe. HCTpyMeHTanbHBIE CpPEICTBA: TPAHCIATOP,
OTHaIuuK, npopuaupoBiiuk. Kommunduus M uHTEpnperauus Mporpamm. BupryanbHble
MaIIUHBI.

WNuterpupoBanHas cpena pa3paboTku. Meroxabl omniaiku mnporpamm. lcmonb3oBaHue
TpaccupoBOYHbIX Tabnuiu. OTianouHblii BbIBOJ. [lomiaroBoe BbINOJIHEHHE MPOrpaMMbl. Touku
ocTaHoBa. [IpocMOTp 3HaUYEHUI IEPEMEHHBIX.

Azpik nmporpammupoBanus (Python, Java, C++, C#). Tunel naHHBIX: LIEJTOYUCIIECHHBIE,
BELIECTBEHHBIE, CHMBOJIbHBIE, JIoruueckue. Bersnenus. Crnoxsble yciaoBus. L{ukiel ¢ ycioBuem.
[{uxnsl 10 nepeMeHHoN. B3auMo3aMeHseMOCTh Pa3IMYHbIX BUJOB LMKIOB. MIHBapuaHT 1UKIIA.
CocrasieHHe IUKIIA C UCIIOJIB30BAHUEM 3apaHee ONPEACIIEHHOTO MHBApUaHTa LIUKIIA.

HoxymentupoBanue nporpamm. Mcnosib3oBanue kommeHTapueB. [loaroroBka onucanus
IIPOrpPaMMbl U HHCTPYKLUU AJIS TI0JIb30BATENS.

ANropuT™MBl 00pabOTKM HATYpPAIBHBIX YHCEIN, 3alMCAHHBIX B TO3UIIMOHHBIX CHCTEMax
CUMCIIEHUS: pa30ueHHe 3alucu 4YMciaa Ha OTHeNbHble LU(PbI, HAXOXKAEHHE CYMMbl U
npou3BeieHUs UPp, HAXOXKIEHNE MAKCUMAIbHOW (MUHUMAIIBHON ) TIU(PHI.

HaxoxneHne Bcex NMpOCThIX YMCEN B 3alaHHOM Auanas3oHe. [IpencraBnenue yncia B BUIE
Habopa MPOCThIX COMHOXKUTENEH. ANTOPUTM OBICTPOrO BO3BE/ICHUS B CTENEHb.

OO6paboTka JaHHBIX, XpaHAMUXcs B ¢aitnax. TekcToBble U 1BoMuHbIE (aiinbl. DailnoBble
nepemeHHbIe ((aitioBbie ykazarenu). Utenue u3 (aiina. 3anuce B daid.

Pa3z6uenune 3amaun Ha nmoazaaauu. [loxmporpammsl (mpoueaypsl U GyHkuun). Pekypeus.
PexypcuBHbie 00bekThl (ppaktansl). PexypcuBHble mponeaypsl u ¢yHkiuu. Vcnonb3oBaHue
CTEKa JJIs1 OpraHU3alMi PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBanue craHgapTHOW OHOMMOTEKM s3bIKa TMporpammupoBanud. [loakmrodeHue
O6MOIMOTEK MOANPOrpaMM CTOPOHHUX MPOM3BOAUTENCH. MOAYIbHBIH NPUHLIMIT MOCTPOEHUS
POrPaMM.

Yucnennsle Metoabl. TouHoe W MpUONMKEHHOE pelieHus 3ahadu. YHCIeHHbIE METOMAbI
pellleHus: ypaBHEHUH: MeTon Tmepebopa, METOJ IMOJIOBUHHOrO jeneHus. I[IpubnmxénHoe
BBIYUCIICHUE JUTMH KPUBBIX. Bbluncienue romaaeid Guryp ¢ moMoIbio YMCIEHHBIX METO/I0B
(MeToa mpSAMOYTOJILHUKOB, MeTo1 Tpanenuil). [lonck makcumyma (MUHUMYMa) QYHKIIMH OJTHOM
NIEPEMEHHOI METOI0M IIOJIOBUHHOTO JIEJICHUS.

OO6paboTka CUMBOJIBHBIX JaHHBIX. BcTpoeHHbIe QYHKIMH S3bIKa IPOrPAMMUPOBAHUS JUIS
00pabOTKM CHMBOJIBHBIX CTPOK. AJTOPUTMBI 0OpabOTKM CHUMBOJIBHBIX CTPOK: MOJCYET
KOJIMYECTBA MOSBJICHUM CHMBOJA B CTPOKE, pa30MeHHe CTPOKHM Ha ClIoBa MO MPOOEbHBIM
CHUMBOJIaM, IIOUCK MOJACTPOKM BHYTPH [aHHOM CTPOKH, 3aME€HAa HalJEHHOW IIOJCTPOKH Ha
JIpYryro cTpoky. ['eHepaliusi Bcex 0B B HEKOTOPOM aji(aBUTE, YAOBIETBOPSAIOMINX 3aJaHHBIM
orpannueHusiM. [IpeobpazoBaHue ynciia B CHMBOJIBHYIO CTPOKY U 0OPaTHO.

MaccuBbl U MOCIEAOBATEIbHOCTH 4YHCeNl. BpruncieHne 0O0OOMIEHHBIX XapaKTEPUCTHK
AJIEMEHTOB MAcCHBAa WJIM YHUCIIOBOHM IOCIEN0BATEIBHOCTH (CyMMBI, NPOU3BEICHMS, CPEIHErO
apu(METHYECKOro, MUHUMAIBHOIO M MAaKCHUMAaJIbHOTO 3JEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YZOBJIETBOPSIOUINX 3aJaHHOMY YCJIOBHIO). JINHEMHBII OMCK 3aJaHHOTO 3HAYEHUSI B MacCHBE.

CoprupoBka onHOMepHOro maccua. IIpocTbie MeTOnbI COPTUPOBKM (METOJ IY3bIPbKa,
METOJ BBIOOpPA, COPTHPOBKA BcTaBkaMu). COPTHPOBKA CIUSIHUEM. bhicTpas copTUpOBKa MaccuBa
(amroput™ QuickSort). /IBONYHBIN MOUCK B OTCOPTUPOBAHHOM MAaCCHBE.



JIBymMepHbIE MacCHBBI (MaTpHIbl). AJTOPUTMBI OOpaOOTKM JBYMEPHBIX MAaCCHBOB:
3allOJIHEHHE JBYMEPHOIO YHCIOBOIO MACCHBA IO 3aJaHHBIM IIPaBHJaM, IOUCK 3JIEMEHTA B
JBYMEPHOM MAacCHBE, BBIYMCIECHUE MAKCUMyMa (MUHUMYMa) U CYMMBbI 3JIEMEHTOB JBYMEPHOIO
MacCHBa, IEPECTaHOBKA CTPOK U CTOJIOLIOB ABYMEPHOI'O MacCHBA.

HNHpopManoHHBIE TEXHOJTOTHH

TexcroBslil nmpoueccop. Pegakruposanue u ¢opmaruposanue. I[Iposepka opdorpaduu u
rpamMMatuku. CpencTBa IMOMCKAa M aBTO3aMEHBI B TEKCTOBOM Iporeccope. Mcnosb3oBaHue
ctiwield. CTpyKTypUpOBaHHBIE TEKCTOBbIE NOKYMEHThI. CHOCKH, ornasieHue. KosulekTuBHas
pabota ¢ JokyMeHTaMu. THCTpYMEHTHI pelieH3upOBaHUs B TEKCTOBBIX Iporieccopax. O6iavnble
cepBuchl. Jlenoas mepenucka. Pedepat. [IpaBuna nuutupoBaHus MCTOYHMKOB U O(OPMIIEHUS
oubmmorpaduueckux ccbutok. OpopmiIeHHE CITUCKA TUTepaTypbl. 3HAKOMCTBO ¢ KOMITBIOTEPHOM
BEPCTKOM TeKkcTa. TexHMueckne cpeacrBa BBoja Tekcra. Crenualu3upoBaHHBIE CPEICTBA
pPENAaKTUPOBAHUS MATEMAaTUYECKUX TEKCTOB.

AHamu3  naHHbIX. OCHOBHBIE  3aJaud  aHaJW3a  JaHHBIX:  [IPOrHO3MPOBAHUE,
KiIaccuuKanus, KiacTepus3anus, aHaIW3 OTKIOHeHHH. [lociemoBaTenbHOCTh pemieHHus 3aaad
aHaJu3a JaHHBIX: COOP MEPBUYHBIX JaHHBIX, OYUCTKA U OLIEHKA KauecTBa JJaHHbBIX, BHIOOp W/WiIH
IIOCTPOCHHUE MOJENHU, IpeoOpa3oBaHUE [aHHBIX, BU3YyaJIW3alMsl MAHHBIX, WHTEpIpETaLUs]
pe3yibTaroB. [IporpaMMHbIe CpefCTBa U MHTEPHET-CEPBUCHI sl 0OpPaOOTKU U IMPEJCTABICHUS
naHHbIX. bonbiye nanusie. MammnuHoe oOyuenue. IHTeIeKTyanbHbIi aHaIu3 JaHHBIX.

AHau3 JaHHBIX C HOMOIIBIO 3JEKTPOHHBIX Tabiuil. BbluncieHune cymMbl, CpeiHero
apudMeTHuuecKoro, HauOoJblIero (HAUMEHBINEro) 3HAYEHUs JAuana3oHa. BeruucieHue
K03 duLMeHTa KOppesluMu ABYX pAIoB AaHHBIX. [locTpoeHue cronbuaThiX, JHMHEHUYATBHIX U
KpyroBeix auarpamm. [loctpoenue rpadukos Gpynkuuii. [logbop muHum TpeHna, pemeHue 3aaa4y
IIPOrHO3UPOBAHUS.

UucneHHoe pelieHre ypaBHEHUH € MOMOIIBI0 Moadopa mapaMerpa. OnTuMM3anus Kak
NOUCK HAWIy4IIero peleHus B 3aJaHHBIX ycioBusx. LlenmeBas (yHKIMS, OrpaHUYeHHUS.
JlokanbHble W TI00aNbHBII MUHUMYMBI 11€J1eBOM (QyHKuMU. PemieHue 3amad onTUMH3aLUHN C
MOMOIIBIO AJIEKTPOHHBIX TaOJIHII.

11 KJIIACC

Teopernueckne 0ocHOBbI MHPOPMATHKH

TeopeTnueckne MOAXOJbl K OIEHKE KoJW4ecTBa MH(pOpMaluu. 3aKOH aJJUTUBHOCTU
uHpopmanuu. Popmyna Xapriu. Mapopmanus u BepostHocTs. Popmyina LllenHoHa.

Anroputmsl cxatus AaHHbIX. Anroput™m RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOPUTMBI CKaTHsl JAQHHBIX C TOTEPSAMH. YMEHbIIEHHE TJIyOUHBl KOJMPOBAHUS IBETA.
OcHoBHBIE uaen anroputMoB cxatust JPEG, MP3.

CkopocTh mepefayd AaHHBIX. 3aBHUCUMOCTh BPEMEHHU Iepelaud OT HWH(POPMAIMOHHOTO
00béMa JaHHBIX M XapaKTEPUCTUK KaHajla CBs3U. [IpUYMHBI BO3HUKHOBEHMS OIIMOOK IpHU
nepenaye AaHHbIX. Kopl, mo3Bosnsmone oOHapyKUBaTh U UCTIPABIATH OMIMOKHM, BO3HUKAIOIINE
npu nepepade AaHHbIX. Paccrosinne Xsmmunra. KonupoBanue ¢ moBTopeHueM OuToB. Kombl
X5MMHUHTA.

Cucrembl. KommoneHTsl cuctemMbl W uX B3auMojencTBue. CHCTEMHBIN 3(dexT.
VYnpasienue kak HHPOpMaMOoHHBIN nporiecc. OOpaTHast CBA3b.

Monenu u  wmonenupoBanue. ILlens  MoapenupoBanusa. CoOTBETCTBHE — MOJENHU
MOJIEIUPYEMOMY OOBEKTY HJIM IMpoILeccy, Heau MoaenupoBaHus. dopManuszanus MpHKIaTHBIX
3aj1ad.

[IpencraBiaeHne pe3ynbTaTOB MOJEIHUPOBAHUS B BHIE, YIAOOHOM ISl BOCHPHUSATHS
4yeoBeKoM. ['paduueckoe mpeacTaBIeHHe TaHHBIX (CXEMBbI, TaOIUIIbI, TpaQuKN).

I'padsl. OcHoBHble moHATHS. Bumsl rpados. Onucanue rpagoB ¢ MOMOIIBIO MaTpPUI
CMEKHOCTH, BECOBBIX MATpHII, CIIHUCKOB CMEKHOCTH. PeleHue anropuTMHUYecKuX 3ajad,
CBSI3aHHBIX C aHAJIM30M TpadoB (IIOCTPOEHHE ONTHUMAIBHOTO MYTH MEXIY BepLIMHaMu rpada,



ONpEACIEHNE KOJUYECTBA PpA3JIMYHBIX MyTEHM MeXAy BEpUIMHAMH OpPUEHTUPOBAHHOTO
aIMKJIMYECKOro rpada).

JepeBbs. bunapHoe nepeso. [epeBbs moucka. Crocodsl 00xona nepesa. [Ipencrasinenue
apuMeTHUYeCKUX BBIPAKEHUN B BHJE AepeBa. JIMCKpeTHbIE WUIPHI JBYX HIPOKOB C IOJIHOM
unpopmanueii. [loctpoenue nepeBa mnepedbopa BapHaHTOB, ONKCAHHE CTPATETUH WIPHl B
TabnnyHON (hopme. BBIMTPHIIIHBIC U POUTPHILIHBIE TO3UIMH. BHIUTPHIIIHBIE CTPATETHH.

CpeactBa  ucKycCTBEHHOro uHTeiiekTa. CepBHCHl  MallMHHOIO  II€peBoja U
pacnio3HaBaHMs ycTHOM peun. KoruutuBHble cepBuchl. MneHTudukanus u Nouck n300pakeHuu,
pacno3naBanue Jsmi. CamooOydvaronquecss cucTeMbl. VICKYCCTBEHHBIM  WHTEIUIEKT B
KOMIIBIOTEPHBIX Urpax. Mcronb3oBaHHe METOIOB MCKYCCTBEHHOTO MHTEIUIEKTa B OOYYarOIIHUX
cucremax. Vcronp30BaHHE METO0B HCKYCCTBEHHOTO MHTEIUIEKTa B poOoToTexHHKe. MHTEepHET
Benleil. [lepcrekTBbI pa3BUTHSI KOMIIBIOTEPHBIX HHTEUIEKTYaIbHBIX cucTeM. HelipoHHbie ceTH.

AJITOPUTMBI H IPOTPAMMHPOBAHHE

Qopmanuzanys MOHATHS aiaroputMa. MammHa TreIOpUHTa Kak yHHBEpcaldbHash MOJETb
Bbruncienuil. Tezuc Yépua—Twropunra.

OrneHka CI0KHOCTU BbIYMCIEHUI. Bpemsi paGoTbl 1 00BEM HCHOIB3yeMON MaMsATH, MX
3aBUCHUMOCTh OT pa3Mepa HUCXOAHBIX JaHHbIX. OleHKa acHMITOTHYECKOM CIIOKHOCTH
AITOPUTMOB. ANTOPUTMBI MOJUHOMMATIBHOU cioxHOCTU. [lepebopHbie anroputmel. [Ipumepst
Pa3IUYHbBIX AITOPUTMOB PELICHMS OAHOMN 3aJ]aul, KOTOPbIE UMEIOT PA3JINYHYIO CIOXKHOCTb.

[Torick TPOCTBIX YHMCEN B 3aJlaHHOM JMalla30HE C TOMOIIBI0 aNrOpPUTMa «PEIIETO
DparocdeHay.

MHoropa3psiiHbie IeNIble YUCIa, 3a]a491 JUIMHHON apudMEeTHKY.

CnoBapu (acconuaTHBHBIE MAacCHBBI, OTOOpaxeHus). Xoami-tadbauuel. Iloctpoenue
an(aBUTHO-YaCTOTHOTO CJIOBApS JJIs 33JaHHOTO TEKCTA.

Creku. AHanu3 NpaBUIBLHOCTU CKOOOYHOTO BhIpakeHUs. Bbruncienue apupmMeTnieckoro
BBIPa)KEHUSI, 3alIMCAHHOT0 B MOCT(GUKCHOM hopme.

Ouepenu. Mcnonb30Banue ouepeu A1 BpEMEHHOTIO XpPaHEHUS IaHHBIX.

Anroputmbl Ha rpacgax. IlocTpoeHne MUHUMAIBbHOIO OCTOBHOTO JepeBa B3BEIIEHHOIO
CBS3HOIO HEOPHUEHTUPOBAHHOro rpada. KomnuecTBo pa3nuyHbIX NyTed MEXIy BEpIIMHAMHU
OPUEHTHPOBAHHOT'O AlIMKINYECKOro rpaga. Aaroputm JlekcTpsl.

JepeBbs. Peanusanus nepeBa ¢ MOMOIIBIO CCBIJIOYHBIX CTPYKTYp. J{BonuHbIe (OMHApHBIE)
nepeBbsi. IlocTpoenue nepeBa Ui 3aJaHHOTO apU(pMETHYECKOrO BbIpakeHUs. PexkypcuBHBIE
anropuTMbl 00xo01a Aepesa. Mcnonbs3oBanue creka U ouepenu A 00xo/a Aepena.

JluHamMuueckoe NpOrpaMMHUpPOBAaHME KaK METOJ pEeUIeHMs] 3a7ad C COXPAaHEHHEM
IPOMEXYTOUHBIX  PE3yJIbTaTOB.  3aJaud, pellaeMble C  TOMOIIbIO  JUHAMHUYECKOIO
IPOTPaMMHUPOBAHUS: BBIYHUCICHNUE PEKYPCUBHBIX (DYHKIMM, MOJCUET KOJIMYECTBa BapUAHTOB,
3aJ1a4l ONTHUMH3AIIH.

[Tonsstue 06 OOBEKTHO-OPUEHTHUPOBAHHOM MpPOrpaMMHUpOBaHUU. OOBEKTH M KIIACCHI.
CaoticTBa u MeTO/bI 00beKTOB. OOBEKTHO-OPHEHTUPOBAHHBIN aHanu3. Pa3paboTka mporpamm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO 1101X0/1a. VIHKancynauus, Haciae0BaHue, MoJIuMoppu3M.

Cpensl ObicTpoit pa3paboTku mporpamM. [IpoekTupoBanue uHTEpderica MoIb30BaTENS.
Mcnonb30BaHue TOTOBBIX YIPABISIEMBIX 3JIEMEHTOB Ul IOCTPOSHUS HHTepdeiica.

00630p s3bIKOB ITporpaMmMupoBanus. [loHsTue o mapaaurmax NporpaMMHUpPOBAHHUSL.

HNupopmManoHHbIE TEXHOJTOTHH

Otanbl  KOMIIBIOTEPHO-MATEeMaTHYECKOTO  MOJEJIMPOBAHUS:  IMOCTAHOBKA  3aJayd,
pa3paboTKa MOJIeNH, TECTUPOBAHUE MOJIETH, KOMITbIOTEPHBII SKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB
MOJIETTUPOBAHUSI.

Juckperuszanyss Npu MaTeMaTUYECKOM MOJEIMPOBAHUU HEMNPEPBIBHBIX IPOLECCOB.
MopenupoBanue ABWXKEHHS. MoJenupoBaHue OHOJIOTHUYECKUX CHUCTEM. MaTemMaTH4ecKue
MOJIEJHN B SKOHOMHKE. BpIunCIUTENbHBIE IKCIIEPUMEHTHI C MOJETISIMHU.

OG6paboTka pe3yabTaTOB JKCHepuMeHTa. MeToa HaumMeHbIUX KBaaparoB. OreHKa
YHCIIOBBIX TApAMETPOB MOJICIUPYEMBIX 0OBEKTOB U MpoIieccoB. BoccTanoBeHne 3aBUCUMOCTEH
M0 pe3yJibTaTaM 3KCIIEpUMEHTA.



BepositHocTtHRle Monenn. Mertonsl Monte-Kapno. MmuTtanyoHHOE MOAEIMPOBAHUE.
CucreMbl MaccoBOr0 00CITy>KUBaHUS.

Tabmuunble (pensiuuoHHbIE) 0a3bl AaHHBIX. Tabnuma — MpencTaBlieHHE CBEIEHHH 00
OJHOTHIHBIX 00BekTax. Ilone, 3ammceh. Kimrou Tabmmipl. PaboTa ¢ roroBoii 0a3oi JaHHBIX.
3anonHenune 6a3bl AaHHBIX. [lowck, cOpTHpOBKA U (GUIBTpAIMA JAHHBIX. 3aIpPOChl HA BEIOOPKY
JAHHBIX. 3aIIPOCHI C MapaMeTpaMu. Beraucisiemsle mojs B 3apocax.

Muorortabnuuneie 0a3bl AaHHBIX. THUIBI CBA3eW MeXIy Tabmunamu. BHEMmHWN Kirod.
[{enocTHOCTH 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0IMYHBIM 0a3aM JaHHbIX.

WNuTtepuer-ipriiokeHus. [lonsaTre o cepBepHON U KIMEHTCKOM 4acTAX canTa. TexHOJIorus
«KIJIUEHT — cepBepy, e€ nocTonHcTBa U HepocTaTku. OcHOBHI si3bika HTML 1 kackanHbIX Tabmui
ctuieit (CSS). Cuenapuu Ha s3b1ke JavaScript. @opmbl Ha BeO-CTpaHHUIIE.

Pa3mernienue BeO-caiiToB. Yciyra XocTuHra. 3arpys3ka (aitioB Ha CaiT.

BBox m300pakeHMid C HCIOJI30BAaHUEM PA3IHUHBIX IUPPOBBIX YCTPOUCTB (IHM(PPOBHIX
dboToanmapaToB U MHKPOCKOIIOB, BUIEOKAMEp, CKAHEPOB U JIPYTHX YCTPOMCTB). I'paduueckuii
penakrop. Paspemenne. Kanpuposanue. Hcenpasnenue mnepcnekTuBbl. ['mcTorpamma.
Koppekuust ypoBHe#, koppekiusi 1Beta. OOeciBeurBaHHE IBETHBIX H300pakeHuid. PeTyb.
Pabora ¢ o6mactsmu. OUIBTPHL.

Mmuorocnoitable n3o0paxeHus. TexctoBble ciou. Macka cnos. Kananel. CoxpaHeHue
BbiZicIeHHOW oOnactu. IloaroroBka winmocTpanuii  aisi  BeO-callToB.  AHHUMUPOBAHHBIC
HU300paKeHHUS.

Bekropnas rpaduka. [IpumuruBel. 3MeHeHue mopsaka 3JeMEHTOB. BripaBHUBaHUE,
pacupenenenue. ['pynnupoBka. Kpuble. @opMarbl BEKTOPHBIX PHUCYHKOB. lMcronb3oBaHue
KOHTYpOB. Bekropuzanus pacTpoBBIX H300pakeHUIA.

[IpuHUMIIBI TOCTPOEHUSI U PENAKTUPOBAHUSL TPEXMEPHBIX Mojened. CeToyHble MOJENH.
Marepuansl. MonenupoBaHue HUCTOYHUKOB ocBelleHusa. Kamepbl. AATUTHUBHBIE TEXHOJIOTMH
(3D-mpunTepsl). [ToHsATHE 0 BUPTYaIbHON PEAbHOCTH U IOTIOJHEHHOW PeaibHOCTH.

IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOTPAMMBI 110 MTHOOPMATUKE
(YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHMS

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3YyNbTAaThl OTPAXKAIOT TOTOBHOCTH M CIIOCOOHOCTH OOyYarOUIUXCS
PYKOBOJCTBOBAaThCsl  C(HOPMUPOBAHHOM  BHYTPEHHEHW  MO3MLMENH  JIMYHOCTH, CHUCTEMOM
[IEHHOCTHBIX ~ OPUEHTAIMii, TO3UTUBHBIX BHYTPEHHUX YyOEXKIEHUH, COOTBETCTBYIOIIUX
TPAAUITMOHHBIM IIEHHOCTSIM POCCUHCKOTO 00IEeCTBa, PaCIIMPEHUE KUZHEHHOTO OMBITA M OIbITA
NEeSITEIbHOCTH B TIpoOIlecce peaju3aliid  CpPeACTBAMU y4eOHOTO TpeaMeTa OCHOBHBIX
HaIpaBJICHUN BOCIUTATEIbHON JEATEIBHOCTH.

B pesynbrare uszydenuss MHGOPMATHUKHA Ha YpPOBHE CpeaHEro ooOmiero oOpa3oBaHHS Yy
obyyJaromierocs OyayT chOpMUPOBAHBI CIEAYIONINE TUIYHOCTHBIE PE3YJIbTATHI:

1) rpamaaHCcKOro BOCIUTAHMS:

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)KCHHE 3aKOoHA U
MPaBOMOPAIKA, COOJIOACHHE OCHOBOIOJATAIOIINX HOPM HH(POPMAIMOHHOTO TMpaBa U
nH(pOpMaIMOHHOW 0€301MacCHOCTH;

TOTOBHOCTh TPOTHUBOCTOSITH HEOJOTUU OSKCTPEMH3Ma, HallMOHAIW3Ma, KceHohoOouw,
JTUCKPUMHHAIIMM TI0 COITMAIBHBIM, PEITUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM MpU3HAKAM B
BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

LIEHHOCTHOE OTHOUIEHHE K MCTOPUYECKOMY HaCIeAuio, JOCTHKeHUsM Poccuu B Hayke,
UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHHEe 3Ha4YeHUs HWH(YOPMATUKM KaK HAyKH B IKU3HU
COBPEMEHHOTO 00IIeCTBa;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;



CHOCOOHOCTh OIIGHMBATh CHTYAllMI0 M MPUHUMATh OCO3HAHHBIC PELICHUS, OPUCHTUPYSICH
Ha MOpaJbHO-HPABCTBEHHbIE HOPMbI U LICHHOCTH, B TOM 4HcCJlie B ceTH MIHTepHeT;

4) 3cTeTH4YeCKOr0 BOCTIMTAHUSA:

JCTETUYECKOE OTHOUIEHWE K MHpY, BKIIOYas 3CTETUKY HAy4HOTO M TEXHUYECKOI'O
TBOPUYECTBA;

CHOCOOHOCTh BOCHPUHUMATDH PA3JIMYHbIE BU/bI UCKYCCTBA, B TOM YMCJIE OCHOBAaHHOI'O Ha
UCTIOJIb30BaHUH UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

5) puzuveckoro BOCIUTAHUSA:

c(OPMHPOBAHHOCTh 3/I0POBOTO M  0€30MacHOro o0paza IKU3HH, OTBETCTBEHHOTO
OTHOILEHMSI K CBOEMY 3/I0pOBbIO, B TOM 4YHCIIE 3a CUET cOoOIr0AeHUsI TpeOoBaHUI Oe30macHoi
HKCIUTyaTaI[H CPEACTB NH(OPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUIA;

6) TPy10BOT0 BOCIIUTAHMS:

TFOTOBHOCTb K aKTUBHOM JESTEIbHOCTH TEXHOJIOIMUECKON U COLIMAJIbHOM HAIIPaBIEHHOCTH,
CHOCOOHOCTh ~ MHHULMHUPOBATh, IUIAHUPOBATb M CAMOCTOSITEJIbHO  BBIINOJIHATH — TaKylo
JeSITENIbHOCTD;

uHTEepec K cdepaM MpodecCHOHATBLHON JEesTEeIbHOCTH, CBA3aHHBIM C HMH(OPMATHKOMH,
IpOTPaMMHUPOBAaHUEM M HH()OPMAIIMOHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKEHHSIX
HayKd HH(POPMATUKM M HAayYHO-TEXHHYECKOIO Iporpecca, yMEHHE COBEpLIaTh OCO3HAHHBIN
BBIOOp Oymymiei mpodeccuu U pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIJIAHBI;

TFOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpPa30BaHHUIO HAa MPOTSHKEHUU Beei
KHU3HH,

7) 3K0JIOrHYeCKOr0 BOCIIMTAHUS

OCO3HaHHUE IN100AILHOTO XapaKTepa dKOJOTMYECKUX MPOOJIEM U IMyTeH UX pelieHus, B TOM
qucie ¢ y4€TOM BO3MOKHOCTEH MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKHU, JOCTH)KEHUSIM HAYYHO-TEXHUYECKOTO Mporpecca U OOIIEeCTBEHHOM MPaKTHUKH,
3a CuéT TOHUMaHMUA POJU HH(POPMAIMOHHBIX PECYPCOB, MH(POPMALMOHHBIX IPOLECCOB U
MH(OPMALIMOHHBIX TEXHOJIOTMH B yCIOBUSIX LUGPOBON TpaHCPOpMauu MHOTHX chep KU3HU
COBPEMEHHOT'0 00IIeCTBa;

OCO3HaHHE IIEHHOCTH Hay4YHOH JeATeNbHOCTH, TOTOBHOCTh OCYILECTBISATh NMPOECKTHYIO U
UCCIIEI0BATEIbCKYIO JeITEIbHOCTh HHAUBHIyaIbHO U B IPYIIIE.

B nmpouecce gocTukKEHHS JIMYHOCTHBIX pPE3YyJIbTaTOB OCBOEGHMS IPOTpPaMMbl IO
uHpopMaTuKe y  OOydYarOLIMXCS  COBEPLICHCTBYETCS  AMOLMOHAIBHBIM  HMHTEIUIEKT,
npenoiararouii cOpMUPOBAHHOCTD:

CaMOpETYJIMPOBaHMs, BKJIFOUYAIOLIETO CaMOKOHTPOJIb, yMeHue IpUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBATHCS K HSMOLMOHAIBHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTpEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTpEMJIEHHE K JOCTHIKEHHMIO LENH M YCIEeXy,
ONTUMM3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXO/1 U3 CBOMX BO3MOXHOCTEM;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSHHE ApPYTuX,
YYUTBIBATh €r0 IpPU OCYUIECTBICHUH KOMMYHMKAIIUH, CIIOCOOHOCTh K COYYBCTBHIO U
COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBAaTh OTHOIICHUS C IPYTUMHU
JOJIbMH, 3a00TUTHCSI, TPOSBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbrare m3ydeHuss mHOOpPMATHKH Ha ypPOBHE CpEIHEro oO0Iero ooOpa3oBaHUs Yy
oOydaromierocss OynyT cGhOpPMUPOBAHBI METAaNPEIMETHBIC PE3YNIbTaThl, OTPAKEHHBIE B
YHHUBEPCAJBHBIX yUEOHBIX NEHCTBUSAX, a HIMEHHO — TO3HABaTEIbHBIC YHUBEPCAJIbHBIC YUCOHBIC
NecTBUS, KOMMYHHKAaTHBHbIE  YHUBEpCAJIbHbIE  Yy4eOHBIC  JCMCTBUS,  PETYJISTUBHBIC
YHUBEPCAJIbHbIE YUeOHBIC ICHCTBHS, COBMECTHAS ACATEIBHOCTb.



Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

1) 6a3oBble JIOrHYecKHe NeCTBUSA:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyalU3UpOBaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS Ul CpaBHEHUS, KilacCUUKALIUN
1 0000IIIEeHH;

OTIpEAeIATh LENH JeSTeIbHOCTH, 3a]]aBaTh MapaMeTphbl U KPUTEPUH UX TOCTHKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX SIBJICHUSIX

pa3padaThIBaTh IJIaH PELICHUsS MPOOJIEMBI C YUETOM aHAIM3a UMEIOINXCS MaTepUaTbHbIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATCILHOCTH, OIEHUBATH COOTBETCTBUE PE3yJbTATOB IIEIISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIVMHHUPOBATh M BBINOJNHATH pPadOTy B YCIOBHSX pPEaIbHOrO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITIICHUE TPU PEIICHUH KU3HEHHBIX TTPOOIIeM.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE TeHCTBHS:

BJIQJICTh HABBIKAMH y4EOHO-HCCIICIOBATEILCKON M TIPOSKTHOMW ACSITEILHOCTH, HABBIKAMU
pazperieHusi mpodIeM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITENILHOMY IOMCKY METO/I0B
pEIICHHS MTPAKTUICCKHUX 33]a9, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

OCYIIECTBIISITh PA3NUYHBIC BUIBl JEATEIHHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIIPETAINH, TIPEOOPA30BAHUIO U TPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX CHUTYaIHsIX, B TOM
YHCIie TPU CO3AaHUU YUEOHBIX U COIIMABHBIX IPOEKTOB;

dbopMUPOBATh HAYYHBIA THI MBIIIJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHITUSIMHA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 337aud B 00pa30BATENbHOW JAESITEIIBHOCTH M
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH TPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3WpPOBaTh 3ajady, BBIJABUTATH
TUMNoTe3y €€ pelleHHs, HaXOAuUTh AapryMEHTHhI IS JIOKa3aTelbCTBAa CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPbl U KPUTCPUU PEIICHHUS,

AHAIM3UPOBATh TOJY4YEHHBbIE B XOJE€ peUIeHHs 3aJadyd pPe3yibTaThl, KPUTHYECKH
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IIEJICHANIPABICHHBIN ITOMCK IEPEHOCa CPEACTB W CIIOCOOOB JEHCTBUS B
npodeCCHOHATIBLHYIO Cpeay;

YMETh TICPEHOCHTHh 3HAHUS B  I[IO3HABAaTEIbHYI0O M  MPAKTUYCCKYIO  O0IacTu
KU3HEJEATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJEH, MpEAjiaraTb OpUTHHAIBHBIE MOJXOABl W PEIICHHS, CTaBUTh
poOJIeMBI B 33]1a9H, JTOITYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) padora ¢ nnpopManmeii:

BJIQJICTh HABBIKAMHU TOJYYCHHS WHPOPMAIMM W3 HWCTOYHHUKOB PAa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISTh TOWCK, AaHalu3, CHUCTEeMATH3AlMI0 W HHTEPIPETAIHIO
HHGOPMAIIUN PA3JIMIHBIX BHJIOB U OPM TPEIACTABIICHUS;

CO3/1aBaTh TEKCTHI B PA3IMYHBIX hopMaTax ¢ yu€TOM Ha3HAUYCHUS UH(DOpPMALIUU U [IEIeBON
ayJIMTOPUH, BRIOUPAS ONTHMAIBLHYIO GOPMY TTPEICTABICHUS M BH3yaTU3alliu;

OIICHUBATh JJOCTOBEPHOCTH, JIETUTUMHOCTh MH(pOpPMAIUHU, €€ COOTBETCTBUE MPABOBBIM U
MOpaIbHO-ITHUYECKUM HOpPMaM;

UCIIONIb30BaTh CPEICTBA HMH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3alMOHHBIX 3a/ad C COOJIOICHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PecypcocOepekeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30TIaCHOCTH;



BJAJCTh HABBIKAMU pACMO3HABaHUS M 3alUTHl WH(pOpMANMU, HHGOPMAIIMOHHON
0€3011aCHOCTH JIMYHOCTH.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

1) oOmenue:

OCYIIIECTBIISITh KOMMYHHUKAIIMH BO BCeX cpepax KU3HU;

pacro3HaBaTh HEBEpOANbHBIC CPEICTBA OOIICHHS, MOHMMATh 3HAYEHUE COIHMAIBHBIX
3HAKOB, PAcIO3HABAThH MPEINOCHUIKY KOHPIUKTHBIX CUTYAlUN U CMSATYaTh KOH(IUKTHI;

BIIAJIETh PA3IMYHBIMU CIIOCOOaMM OOIICHUS U B3aUMOICUCTBUS, apryMEHTUPOBAHHO BECTH
JTUAJIOT, YMETh CMSTYaTh KOH(GIMKTHBIC CUTYaIUH;

Pa3BEPHYTO M JIOTMYHO M3JIAraThb CBOK TOYKY 3PEHUSA C HMCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB.

2) coBMeCTHas J1eSITeJIbHOCTD:

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAIbHON pabOTHI,

BBHIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUM C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

NPUHUMATh LEJIU COBMECTHOM JAESATENbHOCTH, OPraHM30BBIBATH M KOOPAUHUPOBATH
JICUCTBUSA 10 WX JIOCTHKEHHUIO: COCTAaBIIATH IUIAH JCHCTBHM, PaCHpEelesiTh POJU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3yJbTaThl COBMECTHOU pabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJAa M KaXXJIOr0 yYaCTHHUKA KOMAHbI B OOIIMI pe3ysbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLEHUBATh HJIEH C IMO3ULUUHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYILECTBISATh TMO3UTHUBHOE CTPATErMYECKOE IIOBEJACHUE B PA3JIMYHBIX CHTYaILMSX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUITHATUBHBIM.

PerJIHTI/IBH])Ie YHUBEPCAJBHBLIC yqeﬁm,le JelcTBUSA

1) camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBJIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B OOpa30BATEIBHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH pelIeHUs MpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMKH yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCThH 3a PEILICHHE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM PYIUIIMH B PA3HBIX 00JACTIAX
3HAHUU, TOCTOSITHHO TOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsSIM, BHOCUTb KOPPEKTUBBI B JAESITEIBbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEUCTBUN
U MBICIIUTENIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHM, HCIOIB30BATH MPUEMBI pedIIeKCUU
JUTSL OLIEHKU CUTYaI[H, BHIOOpA BEPHOTO PEIICHMUS,;

OLICHMBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PEILEHUS 110 UX CHUKEHHUIO;

IIPUHUMATH MOTHBBI U APIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIbTATOB EATEIbHOCTH.

3) npuHATHA ce0s M APYrux:

IPUHUMATh ceOsl, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIBTATOB IEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaABO APYTUX Ha OIINOKY;



pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.
INPEJIMETHBIE PE3YJIBTATbBI

B mpouecce wusydenus kypca wuH(poOpMaTHKH yriayOnéHHoro ypoBHA 6 10 knacce
00y4aromuMucs OyayT JOCTUTHYTHI CIIEAYIOIINE IPEAMETHBIC Pe3yJIbTaThI:

BJIAJICHUE IPEICTABICHUSAMU O POJIM HMH(OpPMAlUK M CBA3AHHBIX C HEH IPOLIECCOB B
NOpUpojie, TEXHUKE M OOIIecTBE, MOHATUAMHU «HH(pOpMAIULY, «HMH()OPMAIIMOHHBIA MPOLIECCY,
«CUCTEMa», «KOMIIOHEHTBI CHUCTEMBI», «CHUCTEMHBIH 3(PPEeKT», «MHPOPMALMOHHAS CUCTEMay,
«CUCTEMa yIIpaBICHUI;

BJIAJICHUE METOJaMHu IoMcKa HHpoOpMauuu B ceTh VIHTepHET, yMeHue KpUTHUYECKH
OLIEHUBATh WH(OPMAIINIO, TIOTYYEHHYIO U3 ceTu VHTepHeT;

YMEHHUE XapaKTepu30BaTh OOJIbLIME JAaHHbIE, NPUBOJIUTH NPUMEPHl HCTOYHUKOB HX
NOJIyYeHUsI W HAIPaBICHHS HCIIOJIB30BAHMS, YMEHHE KIIACCH(PHIMPOBATH OCHOBHBIE 3a7adil
aHajiu3a JaHHBIX (IIPOrHO3UMpPOBAHME, KJIacCHU(PUKaLMS, KJIACTepU3alMs, aHaIu3 OTKJIOHEHUM),
MOHMMATh IOCIIEIOBATEIBHOCTh PEIICHHs 3aJa4 aHajlu3a JaHHBIX: cOOp MEPBUYHBIX JAaHHBIX,
OUUCTKA M OLICHKa KayecTBa JaHHBIX, BBHIOOp W/WJIM IOCTPOEHHE MOAEIH, IMpeodpa3zoBaHUe
JAHHBIX, BU3yaJlU3allis JaHHBIX, HHTEpPIpeTalus pe3yIbTaToB;

NOHMMAaHWE OCHOBHBIX IPHHIMUIIOB YCTPOHCTBA M (DYHKIIMOHHPOBAHUS COBPEMEHHBIX
CTALlMOHAPHBIX M  MOOWJIBHBIX KOMIIBIOTEPOB, TEHICHLUUN pa3BUTHS  KOMIIbIOTEPHBIX
TEXHOJIOTHIA;

BJIaJICHME HaBbIKaMM pabOThl C ONEPAllMOHHBIMM CHCTEMAaMH, OCHOBHBIMHM BHUJIaMHU
IPOTPaAMMHOTO OOeCTieueHHs I peleHus y4eOHBIX 3a/1a4 110 BHIOPAHHOH CIICIHaTH3aIiHT;

HaJIMYME NPEACTABICHUH O KOMIBIOTEPHBIX CETSAX M HUX POJIM B COBPEMEHHOM MHpE, O
0a30BBIX MPHUHIMIIAX OPraHU3alUud U (QYHKIMOHUPOBAHUS KOMIIBIOTEPHBIX ceTeil, 00 0O0mux
NPUHIUNAX pa3paboTKU U QYHKIIMOHUPOBAHUS HHTEPHET-TIPHIIOKEHHIA;

MIOHWMaHHEe yrpo3 UHPOPMALMOHHOW 0€301MacHOCTH, UCTIOIH30BAHNE METOJIOB M CPEICTB
NPOTUBOACUCTBUS STHM Yrpo3aMm, COOJIIOJIeHHEe Mep O0e30MacHOCTH, NpeaoTBPAIIAOLINX
HE3aKOHHOE PACIPOCTPAHEHUE TMEPCOHAIBHBIX JaHHBIX, COONIOJACHHE TPEOOBAHMM TEXHUKHU
0€30I1aCHOCTH M TUTHEHBI NPU paboTe ¢ KOMIBbIOTEpaAMH U APYIMMHU KOMITIOHEHTaMH IH(poBoro
OKpY)KEHHsI, TTOHMMaHHE IPABOBBIX OCHOB HCIIOJNB30BAaHUSI KOMITBIOTEPHBIX NporpaMM, 0a3
JAHHBIX U paboThl B ceTH MHTEepHET;

MOHMMaHWE OCHOBHBIX TPUHIIMIIOB JUCKPETH3AalMU DPA3IUYHBIX BUAOB WH(pOpPMAINH,
YMEHHUE OIpeNeNaTh HH(POPMAIMOHHBI 00BbEM TEKCTOBBIX, I'pa)MUEeCKUX M 3BYKOBBIX JaHHBIX
IIpY 3aJIaHHBIX TTApaMeTpax JUCKPETH3AIMH, YMEHHE ONPEACISATh CPEAHIOI0 CKOPOCTh Mepeaadn
JTAaHHBIX, OLIEHUBATh U3MEHEHHE BPEMEHU Tepeiaun PH U3MEHEHUH HH(OPMAIIMOHHOTO 00bEMa
JTAHHBIX M XapaKTEePUCTHK KaHalla CBS3H,

yYMEHHUE HCIIOJIb30BaTh MPU PELICHWH 3ajady CBOWCTBA MO3MLMOHHOM 3aluCH 4YHCell,
QITOPUTMA TOCTPOCHHS 3alMCH 4YHUCIa B TO3WIIMOHHON CHCTEME CUYHUCIEHHS C 3aJaHHBIM
OCHOBAHMEM U TIOCTPOEHHUS YHCIIa 110 CTPOKE, COoJIeprKalllel 3aliCh 3TOT0 YUCIIa B MO3UIIMOHHON
CHCTEME CUHCIICHHS C 3aJJaHHBIM OCHOBAaHHEM, YMEHHE BBITIONHITH apu(METHIECKHE OTepariuu
B TIO3MLIMOHHBIX CUCTEMAX CUUCIICHHUS,

yYMEHHUE BBINIOJHIATh MNpPeoOpa3oBaHUSl JIOTHUYECKUX BBIPAKEHUH, HCIONB3Yys 3aKOHBI
anreOpbl  JIOTUKH, YMEHHME CTPOMUTh JIOTUYECKOE BBIpAXEHHWE B JIU3BIOHKTUBHOW U
KOHBIOHKTHBHOW HOPMalbHBIX (opMax 10 3aJaHHON TaONWIle WCTHHHOCTH, HCCIIE0BATh
00J1acTh HMCTMHHOCTH BBICKA3bIBAHMs, COJEPIKAIIEr0 TIEepPEeMEHHBIE, pEIIaTh HECJIOKHBIE
JIOTHYECKUE YPaBHEHHSI U CHCTEMBI yPaBHCHHU;

NOHMMaHue Oa30BBIX AITOPUTMOB OOpaOOTKM YMCIOBOM M TEKCTOBOH WH(pOpMaLuu
(3amMch yucen B IMO3UIMOHHOW CHUCTEME CUMCICHMSI, HAaXOXJIEHUE BCEX IPOCTBIX YHCEN B
3aJJaHHOM JMaria3oHe, 00paboTKa MHOTOPA3pSAHBIX LIEIBIX YUCEN, aHAJIH3 CUMBOJIBHBIX CTPOK H
Jpyrux), alrOpuTMOB MOHUCKA M COPTUPOBKH, YMEHHUE ONPEAEIATh CIOKHOCTh M3Yy4aeMbIX B
Kypce ©a30BBIX aJrOPUTMOB (CyMMHPOBaHHE »3JEMEHTOB MacCHBa, COPTHUPOBKAa MAacCHUBa,



nepeOOpHbIE aITOPUTMBI, TBOMYHBIA MOMCK) M MPUBOAUTH MPUMEPHI HECKOIBKHX aJrOPUTMOB
Pa3HOM CIIOKHOCTH JJIsl PELICHUS OTHOU 3a/1a4u;

BJIAJICHHE YHUBEPCAIBHBIM S3bIKOM IPOTrpaMMHUpPOBaHMs BbICOKOro ypoBHs (Python, Java,
C++, C#), npexacraBneHHsAMH O 0a30BBIX THUINAX JAHHBIX M CTPYKTypax JaHHBIX, YMEHHE
UCITIOJIb30BaTh OCHOBHBIC YNPABJSIOMIME KOHCTPYKIIMH, YMEHHE OCYIIECTBIISATh aHAJIU3
NpPEATI0KEHHONH NPOrpaMMBL: ONPENENATh Pe3yabTaThl PAadOTHI NPOrpaMMBl IIPHU 33JaHHBIX
UCXOJHBIX [JaHHBIX, OINpPENeNATh, MPH KaKUX HCXOAHBIX JaHHBIX BO3MOXKHO TIOJY4YEHHUE
yKa3aHHBIX pPe3yJbTAaTOB, BBIABIATH JaHHBIC, KOTOPbIE MOTYT NPHUBECTH K ommOke B pabore
pOTrpaMMbl, (POPMYITHUPOBATH MPEUIOKEHUS 110 YIYUIICHUIO TPOrPaMMHOTO KOJIa;

YMEHHE CO31aBaTh CTPYKTYPHPOBAaHHBIC TEKCTOBBIE JOKYMEHTHI M JEMOHCTPAIMOHHBIC
MaTepHajbl C HCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX IPOTPAMMHBIX CpPEACTB U
00JIaYHBIX CEPBUCOB;

YMEHHUE UCIOIb30BATh AMEKTPOHHBIEC TAOIHIIBI ISl aHAIN3a, IPEICTABICHUS U 00paOOTKU
JaHHBIX (BKIIOYash BBIYMCICHUE CYMMBI, CPEIHEro apu(pMETHYECKOro, HAaWOOJBIIEro |
HAMMEHBIIETO 3HAUCHHIA, PEIICHHE YPaBHEHHH, BHIOOP ONTHUMAIBLHOTO PEIICHHS, T0A00p JTUHUU
TPEH/1a, PELICHUE 3a]a4 IPOrHO3UPOBAHMS).

B mpouecce wu3ydenus kypca wuHMOpMaTHKH yriyonéHHoro ypoBHsS 6 11 Knacce
00y4aroIMMHUCS OYAYT JOCTUTHYTHI CIEAYIOLIHE IPEJAMETHBIC Pe3yIbTaThl:

YMEHHE CTPOUTh HEPAaBHOMEPHBIE KOJbI, JOMYCKAIOIINE OJHO3HAYHOE IEKOTUPOBAHHE
cooOmmeHnii (MpeuKCHBIE KOJBI), MCIIOJIB30BATh MPOCTEHIINE KOIbI, KOTOPBIC ITO3BOJSIOT
0oOHapy>KUBaTh W MCIIPABIIATH OMIMOKHU TPH TMepeaade JaHHBIX, CTPOUTH KOJ, 00eCTIeYNBArOIIN
HAMMEHBIITYI0 BO3MOXKHYIO CPEIHIOI0 JUIMHY COOOIICHUs TPH HM3BECTHOM 4YacTOTE CHMBOJIOB,
HOSICHATH MPUHIHUITBI PA0OTHI TPOCTHIX AITOPUTMOB CXKATHS JAHHBIX;

YMEHHE pellaTh AITOPUTMHYECKHME 3a/au, CBS3aHHbIE C aHaIM30M rpadoB (3amauu
MOCTPOCHHS ONTHUMAIILHOTO TYTH MEXAYy BepIIMHAMH rpada, OmnpeAeseHus KOJINYeCTBa
pasIMYHBIX TMyTeHd MeXJy BEepIIMHAMH OPUEHTHPOBAHHOIO AalMKIMYECKOro rpada), yMeHue
UCTIONIB30BaTh JIEPEBbSI TPH aHAIM3E€ MW TOCTPOCHUM KOJOB W JIIS TIPEICTaBICHUS
apu(MeTHUECKUX BBIPAKECHUHN, MPU PELICHUH 33734 TOMCKAa U COPTUPOBKH, YMEHHUE CTPOUTh
JIEpEeBO WIPHI 10 3aJaHHOMY AalTOPUTMY, pa3padarbiBaTh W OOOCHOBHIBATh BBIUTPBIIIHYIO
CTpPATETHIO UIPBHI;

yMeHHue pa3pabaThiBaTh U PEATH30BBIBATH B BUJIE MPOTPaMM 0a30BbIe alrOPUTMBI, YMEHHE
UCIMOJIb30BaTh B MPOTrpaMMax JaHHbIE PAa3JIUYHBIX THIOB C YYETOM OIpaHHYEHUI Ha Juana3oH
UX BO3MOXHBIX 3HAYCHWH, MPHUMEHSATh IMPH PEUICHWH 33734 CTPYKTYPHl JAaHHBIX (CITHCKH,
CJIOBapH, CTEKH, O4Yepel, JepeBbs), HCIOIb30BaTh 0a30Bble ONEpallMd CO CTPYKTYpaMu
JAHHBIX, IPUMEHATh CTaHIAPTHBIE U COOCTBEHHBIE MOANIPOrPAMMEBI Ui 00OpaOOTKH YHCIIOBBIX
JAHHBIX M CHUMBOJIBHBIX CTpPOK, HCHOJb30BAaTh MpH pa3paboTKe mporpaMMm OuOIHOTEKH
MOJIPOTpaMM, 3HaTh (YHKIMOHAJIHHBIE BO3MOXHOCTH WHCTPYMEHTAIBHBIX CPEICTB CPEIbI
pa3paboTKH, YMEHHE HCIIOJIb30BaTh CPEJICTBA OTJIAAKHU MPOrpaMM B Cpejie MPOrpaMMHUPOBaHHUS,
YMEHHUE IOKyMEHTHPOBATh IPOTPAMMBEI,

yYMEHHUE cO3/1aBaTh BeO-CTPAHUIIBL;

BJIaJICHHE OCHOBHBIMH CBEJICHUSMH O 0a3axX JaHHBIX, UX CTPYKTYpPE, CPEACTBAX CO3/IaHUS
U pabOThl C HUMH, YMEHHE UCIIOIb30BaTh TaOJIMUHBIE (PENILMOHHBIE) 0a3bl TaHHBIX (COCTAaBIISAThH
3ampockl B 0a3ax JaHHBIX, BHIMOJHATH COPTUPOBKY U TIOWCK 3amuceil B 0a3e TaHHBIX, HATIOIHATH
pa3paboTaHHyto 0a3y TaHHBIX) U CIIPABOYHbIE CUCTEMBI;

YMEHHUE HCIOJIb30BaTh KOMIBIOTEPHO-MAaTEeMaTHIECKAE MOJICIH JIJIsl aHAIH3a OOBEKTOB U
nporeccoB: (OpMYyIHpPOBaTh 1L€db MOJECTUPOBAHMS, BBINOJIHATH AaHAIU3 PE3YJIbTATOB,
MOJYYCHHBIX B XOJI€ MOJICIIMPOBAHUS, OIEHHBATH COOTBETCTBHE MOJIEIH MOJICIHPYEMOMY
00BEKTY MITH MPOLIECCY, MPEICTABIATH Pe3yJIbTaThl MOICMPOBAHNUS B HATJIATHOM BHUJIC;

YMEHHE OpraHHW30BBIBATh JIMYHOE HH(OPMALMOHHOE IMPOCTPAHCTBO C HMCHOIH30BAHHEM
Pa3IMYHBIX CPEJCTB IU(PPOBBIX TEXHOJIOIHH, TOHUMAHUE BO3MOXKHOCTEH IM(PPOBBIX CEPBHCOB
TOCYZapCTBEHHBIX YCIYT, IU(PPOBBIX 00pa30BaTEIbHBIX CEPBHUCOB;

NOHMMaHHE OCHOBHBIX MPUHIUIIOB PaOOTHI, BO3MOXKHOCTEH U OTpaHUYEHUS PUMEHEHUS
TEXHOJIOTUI MCKYCCTBEHHOTO HHTEIUIEKTA B PAa3JIMYHBIX OOJACTAX, HAIMYME MPEACTABICHUN O



Kpyre pemaeMblX 3a7ad MallMHHOTO oOyueHHs (pacro3HaBaHMs, KilaccU(DUKALUU U
IPOTHO3UPOBAHMS) HAJIMUUE MPEICTaBIECHUI 00 UCIIOIb30BaHUN UH(MOPMALIMOHHBIX TEXHOJIOTHH
B Pa3IIMYHBIX MPO(ECCHOHATBHBIX Cepax.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne KosanyectBo yacos
HaumeHoBaHue pa3jie/ioB H TeM NPOrpPaMMbl Kontpoabubie = Ilpakruueckue IOP
n/n Bcero
padoThI padoThI
Pa3nea 1. ludgpoBasi rpaMOTHOCTH
1.1 KommnbroTep - yHuBepcaibHOE YCTPOUCTBO 00pabOTKH JaHHBIX 6
1.2 [Tporpammuoe obecnieueHme 6
1.3 KomnbrotepHsie ceTu )
14 HNudopmannonHas 6€301macHOCTh 7 2
Uroro no pazneny 24
Pa3znea 2. Teoperudeckue 0CHOBbI MH()OPMATUKH
2.1 [IpencraBnenne MHPOPMALIUU B KOMITBIOTEPE 19 2
2.2 OcHOBBI anreOpsl JIOTUKA 14 1
2.3 Kommnbrotepaas apudmerrnka 7 1
Hroro mo pazueny 40
Pa3nes 3. Airoput™Mbl M IpOorpaMMHupoOBaHue
3.1 BBenenne B nporpaMMupoBaHue 16 0.5
3.2 BcniomoraTenbHbIE anropuTMBI 8 2
3.3 YucieHHble METOIBI 5 3
3.4 Anroput™bl 06pab0OTKH CUMBOJIBHBIX JaHHBIX 5 1
3.5 Anroput™mbl 06pabOTKH MacCHBOB 10 3.5
Hroro no paszneny 44
Pa3nen 4. UndopmanmoHHbIe TEXHOJIOTUHN
41 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanu3 JaHHBIX 8 3
Wroro no paszneny 14
PesepBHOoe Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 21.5




11 KUIIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI KonrTpoabubie = Ilpaktuueckue DOP
n/n Bcero
padoThbI padoThI
Pa3znea 1. Teoperuueckue 0CHOBbI HH(POPMATHKH
1.1 Nudopmanust 1 uHPOPMAITMOHHBIE MTPOIECCHI 10 2.5
1.2 MopenupoBanue 8 2
Hroro no pazneny 18
Pa3nen 2. AropuT™Mbl 1 IPOrpaMMHUpPOBaHHUeE
2.1 DEMEHTHI TEOPUH AJTOPUTMOB 6 1
2.2 AJTOPUTMBI U CTPYKTYPBI TaHHBIX 28 10
2.3 OcCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS 16 4.5
Uroro no pazneny 50
Pasznen 3. UndopManmoHHbIe TEXHOJIOTHH
3.1 KomnbroTepHo-MaremMaTnueckoe MOJACITUPOBAHHE 8 2
3.2 Ba3e!r nanHbIX 10 4
3.3 Be6-caiitbr 14 4
3.4 Kommnprotepras rpaduka 8 3.5
3.5 3D-moznenupoBanue 8 3
Hroro mo pazueny 48
PesepBHOE Bpems 20
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 0 36.5




INIOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KosanyectBo yacos
Ne Hara
w/n Tema ypoka Beero Kourpoabnuble IIpakTHyeckue ayveHEs 0P
padoThI padoThI
1 TpeOGoBanus TEXHUKH OE€30MMACHOCTH U TUTUEHBI IPH paboTe ¢ 1
KOMIIbIOTEPAMHU U IPYTUMHU KOMIIOHEHTaMH LIU(POBOTO OKPYKEHUS
2 [TpuHIMIB paOOTHl KOMIIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM 1
3 OOMeH TaHHBIMH C TOMOILBIO IMH. KOHTpOJIIephl BHEIIHUX YCTPOICTB 1
4 ABTOMaTHYECKOE BBIIIOJIHEHUE IPOIPAMMBI IIPOLIECCOPOM 1
5 OneparrBHas, NOCTOSITHHAS U JOJrOBpeMeHHasi maMsTh. KoHTposiepbl 1
BHEUIHUX yCTpOUCTB. IIpsiMoii gocTyn Kk naMsatu
6 CoBpeMeHHbIE KOMIIbIOTEPHBIE TEXHOJIOTUU 1
7 [IporpammHoe obecrnieueHne KOMIbIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1
MOOWJIBHBIX YCTPOUCTB
8 CuctemHoe nporpaMMHoe obecrieuenue. OnepanuoHHbIe CUCTEMBI 1
9 Yrunutel. [paiieps! ycrpoiicTs. [lapamiensHoe nporpaMMUpPOBaHHE 1
10 WNHcTannauus U IenHCTAUISAIUS TPOrPaMMHOT0 00eCIedeH s 1
11 @aitnoBelie cuctemsl. [ [pUHIINIIBI pa3MenIeHUs] U UMEHOBaHUs (QailyioB B 1
noaroBpeMeHHON nmamsaTy. [laGnons! [uist onucanus rpynm ¢aiion
12 3akoHogarenscTBO Poccuiickoit deneparuu B 001aCTH IPOrpaMMHOTO 1
o0ecreyeHus U TaHHbIX
13 [IpuHIMIBI HOCTPOEHUS U aNNapaTHble KOMIOHEHThI KOMIIBIOTEPHBIX 1
cereil. CeTeBble MPOTOKOJIBI
14 Certb UnTEpHET 1
15 Pasnenenne IP-cetu Ha moACceTH ¢ IOMOIIBIO MAaCOK ITOICETENR 1
16 CereBoe aIMUHUCTPUPOBAHHE 1
17 Bung! nestensaoctu B cetn Matepuet. CepBucel MHTEpHETA. 1
['ocynapcTBeHHBIE 3JIEKTPOHHBIE CEPBUCHI U YCIYTU
18 Nudopmarnmonnas 6€30macHOCTh 1
19 Bpenonocusie mporpamMmmMHoe obecrieueHrne 1 MEeToAbl OOPbOBI C HUM 1
20 [TpakTdeckas padora 1mo TeMe "AHTHBHPYCHBIC IPOTPAMMBI" 1 1




Opranuzanus JM4HOTO apxuBa uH(Gopmanuu. PesepBHoe KomupoBaHUe.

21 1
ITaposibHas 3amUTa apxXuBa

22 HIudpoBanue JaHHBIX 1

23 Anroputm mmdposanus RSA. Creranorpadust 1

24 [Tpaktuyeckas padora o reme "udppoBanue qaHHbIX" 1

o5 WNudopmanus, nanHsle ¥ 3HaHus. H(pOopMalMOHHbIE TPOLIECCHI B TPUPO/IE, 1
TEXHHUKE U 00IIeCTBE
HenpepbiBHbIE U AMCKPETHBIE BEIMUUHBI U curHasibl. HeoOxoaumocTsb

26 TVCKpeTU3aIy HHPOPMALINH, TIpeTHA3HAYeHHOH TSl XpaHEHHsI, IepeIadn 1
1 00paboTKHU B IU(DPOBBIX cCHCTEMax
JlBonvHOE KOMpoBaHue. PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOIBI.

27 JlexoaupoBaHue COOOIIEHUH, 3aMCaHHbIX C IOMOLIbI0 HEPABHOMEPHBIX 1
KOJ/IOB

28 VYcnosue ®ano. [ToctpoeHne 0aHO3HAUYHO JEKOIUPYEMBIX KOJIOB € 1
nomotnbio aepesa. ['pad An. A. Mapkosa

29 Enununps! usmepenust konuyectsa MHGopManuu. Ain(aBUTHBIA TOIXO0 K 1
OIICHKE KOJIM4YeCcTBa HH(OopMaluu

30 CucTeMbl CYNCTICHHS 1

31 IlepeBox uncen U3 OAHON CHCTEMBI CUUCIICHUS B IPYTYIO 1

30 JIBon4Has, BOCbMEpUYHAs U IIECTHAIIATEPUYHAsi CUCTEMbI CUMCIICHUS, 1
CBSI3b MEXy HUMH

33 JIBon4Has, BOCbMEpUYHAs U IIECTHAIIATEPUYHAsi CUCTEMbI CUMCIICHHUS, 1
CBSI3b MEXy HUMH

34 JIBon4Has, BOCbMEpUYHAs U IIECTHAATepUUHAsi CUCTEMbI CUMCIICHHUS, 1
CBSI3b MEXy HUMH

35 Apudmerrdeckue ornepanuy B MO3UIIMOHHBIX CUCTEMaX CUUCICHUS 1

36 TponuHas ypaBHOBELIEHHAs] CUCTEMA CUUCIICHUS 1

37 JIBOMYHO-ECATUYHAS CUCTEMA CUMCIICHUS 1

38 KoaupoBanue TekcToB 1

39 PacTtpoBoe konupoBaHue H300paskeHui 1

40 [TpakTuyeckas pabdora no reme "JuckpeTusanus rpapuaeckoi 1
uHpopmaun"

41 L{BeToBBIe MOsenU. BekTopHOE KoaupoBanue. @opmatsl (Gaitsios. 1




TpéxmepHas rpaduka. @pakTanbHas rpaduka

KonupoBanue 3Byka. Ouenka HHPOPMALMOHHOTO 00BEMA 3BYKOBBIX

42 JAHHBIX IPU 33/1aHHBIX YacTOTE AUCKPETU3ALUU U Pa3psIHOCTH 1
KOJMPOBAHUS

43 [Tpaktuyeckas pabora mo reme "AuckpeTn3anus 3ByKoBor HHGpopMarun'" 1

44 OcHOBBI aJIredphl JOTUKU 1

45 Jlornueckue onepanuu. TaOIuIbl HCTUHHOCTH 1

16 Jlornueckue BbipaxkeHus. Jloruueckue ToxaecTsa. JlokazaTenbcTBO 1
JIOTHYECKUX TOXIECTB C OMOIIBIO TaOJIHIl HCTUHHOCTH

47 [Tpaktuyeckas pabdora no reme «IlocTpoeHue u aHanu3 TabIUL UCTUHHOCTH 1
B TaOJIMYHOM ITPOLIECCOPEY

48 Jlornyeckue onepamnuu 1 onepauru HaJli MHOKECTBAMU 1

49 Jlornueckue ornepanuy 1 onepanuy Hajl MHOXECTBaMHU 1

50 3aKOHBI anze6p1,1 JIOTMKH. DKBUBAJICHTHbIE ITPE0OPa30BaHUS JIOTHYECKUX 1
BBIpOKEHU I

51 Jlorudeckuie ypaBHEHUS U CUCTEMbl ypaBHEHUI 1
Jlornueckue QyHKIMHU. 3aBUCUMOCTb KOJIMUYECTBA BO3MOXKHBIX JIOTHUECKUX

52 GyHKIMH OT KoJInyecTBa apryMeHTOB. [1oyiHbIE cHCTEMBI TOrMUYECKUX 1
byHKIMI
Kanonndeckne (Gopmbl JIOTHIECKUX BhIpakeHH. COBEpIICHHBIE

53 JIM3BIOHKTUBHbIE 1 KOHBIOHKTUBHBIE HOPMAJIbHBIE (POPMBI, aITOPUTMBI X 1
MOCTPOCHHS 0 TaOJIMIIE UCTUHHOCTH

54 Jlornueckue 371€MEHTHI B COCTaBE KOMIIBIOTEPA 1

55 Tpurrep. Cymmarop. MHoropaspsiaasiii CyMMaTop 1

56 [TocTpoenue cxem Ha JIOTHYECKUX DIIEMEHTaX. 3amnuch JTOTUHYECKOro 1
BBIPQ)KEHUS 110 JIOTHIECKOM cXxeme

57 MuKpocxeMsbl U TEXHOJIOTHS UX IIPOU3BOJICTBA 1
[IpencraBieHne HEIbIX YUCET B MaMATH KOMIbIOTepa. OrpaHUYEHHOCTb

58 JMara3oHa Yrces MPH OTPaHnYeHUH KOJTMYecTBa pa3psnos. [lepenonHenne 1
pa3psIAHON CETKU

59 be33nakoBbie u 3HAKOBLIE JAHHEIE. 3HaKOBBIN OUT. [[BOMYHBII 1
JIOTIOJTHUTEIIBHBIN KOJT OTPUIIATEIbHBIX YHCEI

60 [ToGuToBEIE TOTHYECKHE onepanuy. Jlormueckuii, apudMeTnaeckuii u 1




HUKINYECKUH CABUTH

61 [[ndpoBanue ¢ MOMOIIBIO TOOUTOBON onepanuu «uckiogaroniee NI 1
62 [IpencraBienue u XxpaHeHHE B MAMATH KOMIIBIOTEPA BELIECTBEHHBIX YHCEI 1
63 BrimonHnenue onepanmii ¢ BENMIECTBEHHBIMH YHCIIAMH, HAKOTUICHHUE OITUO0K 1
IIPU BBIYUCIICHUSIX
64 [IpakTudeckas padora no Teme «M3ydeHne mopa3psIHOr0 MaTuHHOTO 1 1
MPEJICTaBICHUS LIETIBIX U BEIIECTBEHHBIX YHUCEI»
65 AHal13 airOpuTMOB 1
66 Drarnbl penieHus 3a/1a4 Ha KoMIbioTepe. MHCTpyMEHTaIbHEBIE CPEICTBA: 1
TPAHCIATOP, OTIAAYUK, TPOPUITHPOBIIHUK
67 Cpena nporpamMmMupoBanwsi. KOMIMISIUS 1 HHTEPIIPETALHSI IIPOTPAMM. 1
Bupryansubie Mammunsl. THTerprpoBaHHas cpefa pa3paboTKu
68 MeTozbl OTJIAJIKK TPOrPaMM 1
69 Tunbl NEPEMEHHBIX B A3bIKE IPOIPAMMHUPOBAHUS 1
70 OO0paboTKa ebIX YhCe 1
71 O0paboTKa BEIECTBEHHBIX YHCEIT 1
72 CrnyualiHble U TICEBAOCITYYaliHbIE Yncia 1
73 Bersnenus. CioxHble ycIoBuUs 1
74 [{uxisl ¢ ycoBreM 1
75 ukier mo nepemeHHol. B3anmo3aMeHs€eMOCTh pa3InyHbIX BUJOB LIUKJIOB 1
76 O6paboTka HaTypaJIbHBIX YHUCEI C UCIIOJIb30BAaHUEM ITUKIIOB 1
27 HaxoxeHue Bcex MPOCThIX YKceN B 3aJaHHOM Auarna3one [IpakTiudeckas 1 05
pabota o Teme «Pemenne 3agad MeTo10M repedopay
78 WHBapuaHT MUKIIa 1
79 JlokyMeHTHpOBaHHE MTPOrpamMm 1
80 OO0paboTka JaHHBIX, XPAHAIIUXCS B (paiimax 1
81 Pas30Ouenne 3a1aum Ha ITOA3a0a49H 1
82 Hcnonb3oBanue cTaHAapTHON OMOIMOTEKH S3bIKA TPOTPAMMHUPOBAHHUS. 1
[ToakmroueHne GMOINOTEK TOATPOTPAMM CTOPOHHHUX MTPOU3BOIUTENICH
83 [MoamporpaMMmer (Tipotieypsl B () YHKITHH) 1
84 [ToamporpaMmsl (rpoueaypsl U GyHKIIUN) 1
85 [IpakTuueckas padota mo Teme "PazpaboTka moamporpamm” 1 1




Pexypcus. PexypcuBHbie 00beKTHI ((hpakTaiibl). PekypcuBHBIC TPOIICAYPHI

86 U Qynkiuu. Vcnoap3oBaHue cTeka s OpraHu3aluy PeKypCUBHBIX 1
BBI30BOB

87 [IpakTueckas padota mo Teme "PexypcuBHBIE OATPOrpaMMBbI" 1 1

88 MoaybHBIN MPUHIIKI IOCTPOSHUSI IIPOTPaAMM 1

89 YuciieHHbIE METOIBI 1

90 [TpakTrueckas padota mo TeMe «HucjaeHHOE peleHne ypaBHEHHIN 1 1

91 Hcnonp30oBaHne TUCKPETU3ALNHU B BBIYACIUTEIBHBIX 331a9aX 1

92 [IpakTrueckast padora o Teme «IIpubIKEHHOE BBIYUCICHNE JITHH 1 1
KPUBBIX U IO QUryp»

93 [IpakTudeckas padora no teme «I[lorck Mmakcumyma (MUHUMYMA) 1 1
GbyHKITII

94 O06paboTKa CHUMBOJIBHBIX JAaHHBIX. AJITOPUTMBI 00paOOTKH CHMBOJIBHBIX 1
CTPOK: MOJACUYET KOJUYECTBA MOSIBICHUI CHMBOJIA B CTPOKE

95 AnropuT™MBbI 00pabOTKH CHMBOJIBHBIX CTPOK: pa30MEHHE CTPOKH Ha CIIOBA 1
0 NMPOOETbHBIM CHMBOJIAM

96 Anroput™bl 00pabOTKH CUMBOJIBHBIX CTPOK: MOUCK MOJICTPOKH BHYTPHU 1
JTAHHOM CTPOKU; 3aMeHa HalJIeCHHOHM MOACTPOKU Ha APYTYIO CTPOKY

97 [Ipaktrueckas padota o teme "OOpadOTKa CTPOK C UCTIOJIB30BaHUEM 1 1
GyHKLIUH cTaHAAPTHON OMOIMOTEKH sI3bIKa IPOrpaMMHUpPOBaHUS"

98 I'eneparus ciioB B 3aJaHHOM ayaBuTe 1

99 E/IaCCI/IBBI ¥ TociieioBaTeNbHOCTH uncen. [IpakTuueckast pabora o Teme 1 05

3anosHeHue Maccusa'

100  OO0o0OmEHHBIC XapaKTEPUCTHKH MacCHBA 1

101 HI/IHGI\/’IHI:}I\/'I MOMCK 33/IaHHOTO 3HA4YeHHs B MaccuBe. [IpakTuueckas pabora 1 05
no Teme "JIMHeWHbI NOUCK 33JaHHOTO 3HaYEeHHUsI B MacCcuBe"

102 [TpakTnueckas paboTa 1o Teme ""HOI/ICK MUHUMAaJIbHOTO (MaKCUMaJIbHOIO) 1 1
3JIEMEHTAa B YMCIIOBOM MAacCHBE

103 CopTupoBKka 0 JHOMEPHOTO MaccuBa. [IpocThie METOABI COPTHPOBKH. 1 05
[IpakTuueckas padota o Teme "[IpocTbie METOIbI COPTUPOBKU MaccuBa"
CoptupoBka ciusHueM. beicTpas copTupoBKa MaccuBa (aJaropuTM

104 = QuickSort). [Ipaktuueckas padora no reme "bricTpast copTupoBKa 1 0.5

maccusa'




I[BOI/ILIHBII‘/'I IIOMCK B OTCOPTHPOBAHHOM MAaCCHBCE. HpaKTI/ILIeCKaH pa60Ta 110

105 " . b 1 0.5
TeMe " JIBOMYHBIN MTOUCK

106 = JIBymepHbIe MacCHBBI (MaTpPUIIbI) 1

107 = Anroputrmbl 06pabOTKH MaTpUI] 1

108 = Pemenue 3aa4 aHaIM3a JaHHBIX 1

109  CpencrBa TEKCTOBOTO MpoIIECCOpa 1

110 KommprorepHas BEpCTKa TeKCTa 1

111 [TpakTuueckas pabota no Teme "BépcTka TOKyMEHTOB ¢ MaTeMaTUYECKUMU 1 1
dopmynamu"

112 HHCTpyMEHTHI peLieH3UPOBaHUS 1

113 [TpakTuueckas pabota no Teme "MHOrOCTpaHUYHBIE JOKYMEHTHI" 1 1

114 O6naynble cepBuchl. KomiekTuBHas paboTa ¢ TOKYMEHTaMHU. 1 05
[IpakTuyeckas padora o teme "KomnexktuBHast pabora ¢ tokyMmeHTamMu" '

115 Amnanus nagueiX. bosbpinne naHHble 1

116 =~ MamuHHOe 00y4YeHue 1

117 AHaM3 TaHHBIX C IIOMOIIBIO AJICKTPOHHBIX TaOJIHIT 1

118 [TpakTuyeckas pabora no reMe "AHalu3 JaHHBIX C TOMOILBIO AJIEKTPOHHBIX 1 1
g
[Toctpoenue rpadukos pyHkuuii. [Ipaktudeckas pabora 1o reme

119 "HarnsgHoe npecTaBieHue pe3yabTaTOB CTaATUCTHUECKOH 00paboTKH 1 0.5
JAHHBIX B BUJIE IMarpamMM CpeJCTBAMU PEJaKTOpa JIEKTPOHHBIX TabauIl"

120 Jluauu tpenna. [lpaktuueckas padota no reme "[loabop inHUM TpeHa, 1 05
IIPOrHO3MpOBaHUE" '

121 [Ton6op napamerpa. IlpakTuueckas padbora no Teme "HucneHHoe penieHue 1 05
YpaBHEHMH ¢ MOMOIIbIO 1oa00pa napameTpa” '
OnTuMu3anms Kak TOMCK HAMTYYIIETO PEIICHNS B 3aJaHHBIX YCIOBHUSX.

122 [TpakTudeckas pabota mo Teme "PerieHue 3aga4 ONTUMHU3AIUH C TIOMOIIBIO 1 0.5
AJIEKTPOHHBIX TabmuIr"

123 = PesepBHOe Bpems 1

124  PesepBHOe Bpems 1

125 = PesepBHOe Bpems 1

126  PesepBHOe Bpems 1




127  PesepBHOE BpeMms 1
128  PesepBHOE BpeMms 1
129  PesepBHOE BpeMs 1
130 PesepBHOE Bpems 1
131 PezepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PeszepBHOE Bpems 1
134 = PesepBHOE Bpems 1
135 = PesepBHOE Bpems 1
136 = PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 0 21.5
11 KJIACC
Kosnn4yecTBo 4yacos
Ne JlaTa
u/n Tema ypoka Beero Kourpoabnubie IIpakTuyeckue S — 0P
padoThI padoThI
1 KonunvectBo nnpopmanuu 1
2 AJNTOPUTMBI CHKATUSI TAHHBIX 1
3 Anroput™ Xadpmana 1
[IpakTuueckas padbora no teme "CikaThe TaHHBIX C IOMOIIBIO aJIrOpPUTMa
4 " 1 1
Xadhdmana
5 Anroputm LZW 1
5 AJNTOPUTMEI CXKaTHs JaHHBIX C oTepsiMu. [IpakTiaeckas paboTa mmo teme 1 05
"Cxarue 1aHHbIX ¢ norepsamu (anroputmsl JPEG, MP3)" '
7 CKOpOCTb Nepeaun JaHHbIX 1
8 [TomexoycToitunBbIe KOAbI 1
9 [TpakTnueckas pabota no teme "llomexoycToiunuBbie KOIbI" 1 1
10 Cucremnl. KoMImoHEHTEI cHCTEMBI B X B3anMoeiicTBre. CHCTEMHBIN 1
s dexT. YnpapieHue Kkak HHPopManoHHbIH nponecc. O0paTHast CBA3b
11 Mojenu u MOJIETUPOBAHKUE 1
12 ['padbr 1
13 Pemenwue 3a1au ¢ momoinsto rpados 1




14
15

16

17
18

19

20

21
22

23
24
25

26
27
28

29

30

31

32
33

34
35

HepeBbs
OCHOBBI TEOPUH UTP

[TpakTrueckas padota mo Teme "[IoMCK BEIMTPHINIHON CTPATETUH B UTPE C

noJHou uHpopmarmeir”

CpencTBa HCKYCCTBEHHOI'O MHTEIIEKTA

[Tpaktuyeckas pabdora o reme "CpencTBa HCKYCCTBEHHOTO HHTEIIeKTa"
dopmannsanys noHATUA anropurma. Mammna TeropuHra kak
YHUBEpCalbHasi MoJieb Bbluuciennil. Tesuc Yépua—Tpropunra
[TpakTuyeckas pabdora no reme "CocTaBieHre IPOCTON NPOrpaMMbl s
MamuHbl Trropunra'

Mamuna Ilocra

Hopwmaibabie anropudmbl MapkoBa

ANTOpUTMHUYECKU HEPa3peLIMMBbIE 3a7auu. 3aa4a OCTaHOBA.
HeB03M0KHOCTh aBTOMAaTHYECKON OTJIAJIKH IIPOIPaMM

CI10XHOCTb BBIYUCIIEHUI

[Torck mpOCTBIX YUCEN B 3aJaHHOM JUaNa30HE ¢ IIOMOIIBIO AJITOPUTMA
«pemeto IpatocheHa

[TpakTnyeckas pabora no Teme "[lorck MPOCTHIX YKCEN B 33 JaHHOM
nuamasoue”

MHoropa3psiHble Lenble yhcia, 3a1a4u AITMHHON apudMeTuku
[TpakTuyeckas pabora no reme "Peannsanus BEIMUCICHUN C
MHOTOpa3psHbIMU YHCIaMu"

CrnoBapu (accollMaTUBHBIE MACCUBBI, OTOOpaXKEHHsT). X3II-TaOIHUIIBI.
[ToctpoeHue andaBUTHO-4aCTOTHOIO CJIOBaps IS 33JaHHOTO TEKCTa
[TpakTryeckas pabdora no teme "[locTpoeHue andaBUTHO-YACTOTHOTO
cJoBaps IS 3aJJaHHOTO TeKcTa'"

AHann3 TekcTa Ha €CTCCTBEHHOM S3BIKE. Brigenenue nocieaoBaTeIbHOCTEM

1o madony. Perynsipasie BeipakeHus1. YaCTOTHBIN aHATN3
[TpakTuyeckas pabora mo reMe "AHalu3 TEKCTa Ha €CTECTBEHHOM S3bIKe"
Creku. AHaIMU3 MPaBUIBHOCTH CKOOOYHOTO BBIPAXKECHUS

Brrunciaenue apI/I(I)MCTI/I‘-ICCKOl“O BBIPAKCHUSA, 3alITMCAHHOI'O B HOCT(l)HKCHOfI

dbopme
[TpakTudeckas pabota mo Teme "Boruncienne apupmMeTHIecKoro

L I i

L

-

T




BBIPKEHHMSI, 3aITMCAHHOTO B IMOCTHUKCHON Popme"

36 Ouepenu. Micnonb30BaHue ouepeu A BpEMEHHOI'O XpaHEHUS TaHHbIX 1

37 [TpakTrueckas padota mo teme "Mcnonb3oBanue ouepean” 1
[HepeBps. Peanuzanus nepesa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYD.

38 JBonunsbie (OMHapHBIC) AepeBbs. [locTpoeHue nepeBa s 3aJaHHOTO 1
apuPMETHUECKOTO BBIPAKCHUS

39 [TpakTnueckas pabota no Teme "Mcnonab3oBaHue 1epeBbEB AJIs BEIUUCICHUS 1
apupMeTUYECKUX BhIpakeHuin"

40 PekypcuBnble anroputmsl 00xo/1a aepesa. Mcnonb3zoBaHue creka u 1
ouepeau i1 00xoja aepeBa

a1 PekypcuBnble anroputmsl 00xo/a aepesa. Mcnonb3oBaHue cTeka u 1
ouepeau i1 00xoja aepeBa

42 Anroputmsl Ha rpadax. [ToctpoeHe MUHUMATBFHOTO OCTOBHOTO JiepeBa 1
B3BEIICHHOTO CBSI3HOT'O HEOPUEHTHPOBAHHOTO rpada

43 O6xon rpada B rmyouny. O6xox rpada B IIHPUHY 1

44 KonnuecTBo pa3ianyuHbIX MyTel MEXy BEpIIMHAMH OPUEHTUPOBAHHOTO 1
AIMKJINYECKOro rpada

45 Anroputm JlefKkcTpsbI. 1

16 [TpakTnyeckas pabora no TeMe "Bbruncienue JUIMHBI KpaTyalIlero myTH 1
MeXy BepuinHamu rpada (anroputm Jelkcrpsr)"

47 AnroputMm ®roiia—Yopirania 1

48 3aauu, permaemMble ¢ MOMOIIBIO JUHAMUYECKOTO TPOrpaMMHUPOBAHUS: 1
BBIYUCIICHHE PEKYPCUBHBIX (YHKIIUN

49 [TpakTuyeckas pabora no reme "Bbruucienue p?'KprI/IBHBIX ¢byHKUIHH C 1
MIOMOIIBIO0 JHHAMHYECKOTO MPOrPaMMHPOBAHUS

50 3a;:[aqlf, pelaeMple ¢ TOMOIIBIO JUHAMUYECKOTO TPOrpaMMHPOBAHUS: 1
MOJICUET KOJMYECTBA BAPHAHTOB

51 [Tpaktuyeckas padora no reme "[logcuér KomTuUecTBa BAPHAHTOB C 1
MTOMOIIBIO JUHAMUYECKOTO IPOrpaMMUpOBaHus"

50 3anauu, peraemMple ¢ MOMOIIBIO JUHAMUYECKOTO TPOrPaMMHPOBAHUS: 1
3a71a9u ONTHMH3AINUU

53 [TonsTHe 0 mapagurmax nporpammupoBanus. O030p S3bIKOB 1

IPOrpaMMHUPOBaHUS




54
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56

S7
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60

61
62
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67
68
69

70
71
72

73

74

75
76

[TousiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM IIPOIPAMMHUPOBAHUHT

OO0bexTHI U K1acchl. CBOMCTBA U METOJIbI 0OBEKTOB
OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3

[TpakTuueckas pabota no teme "lMcnoab30BaHUE TOTOBBIX KJIACCOB B
nporpamme”

Pa3paboTka nporpamMm Ha OCHOBE 00BEKTHO-OPHEHTHPOBAHHOTO MOAX0/a
[IpakTuueckas padora "Pa3paboTka MpocTo MporpamMMmsI ¢
MCII0JIb30BaHUEM KJIaccoB"

Wukancynsauusa. [Tpaktuueckas pabota no reme "PazpaboTka kiacca,
MCIOJIb3YIOIIET0 MHKAMCYIISIHI0"

Hacnenosanue. [Tomumopduzm

[TpakTnueckas padora mo Teme "PazpaboTka uepapxuu KiaccoB"

Cpenpl ObIcTpOil pazpaboTku mporpamM. [IpoextupoBanue untepdeiica
10JIb30BATENS

[TpoexkTupoBanue nnTepdeiica moub3oBaTess

Hcnonb30BaHKE TOTOBBIX YIPABISEMBIX JIEMEHTOB JIJIsl TOCTPOCHUS
uHTepdeiica

[TpakTuueckas pabota mo Teme "PazpaboTka mporpaMMmsl ¢ rpaduuecKumM
uHTepdeiicom”

N3yueHue BTOpOro s3bIka MporpaMMUupOBaHUs

N3yuenue BTOpOro si3bika MporpaMMUpOBaHUs

OTanbl KOMIIBIOTEPHO-MATEMATUYECKOTO0 MOJAEITHUPOBAHMS
Juckpernsanus Ipyu MaTeMaTHYECKOM MOJIETUPOBAHUU HENPEPHIBHBIX
npoueccoB. MoaenupoBaHUe ABUKECHUS

[TpakTnyeckas pabora no reme "MoaenupoBaHue JBKEHUS "
MonenupoBanue 6uonornueckux cucrteM. [Ipaktuueckas padora mo reme
"MopenupoBaHrue OMOJIOTHYECKUX CHCTEM"

Maremaruueckre MOJIEIU B SKOHOMUKE. BhIUMCIUTENbHBIE SKCTIEPUMEHTHI
C MOJEJISIMU

BepositHocTHbie Monienu. [IpakTudeckas padora mo teme "MMuranmonsoe
MOJIETUPOBAHUE C MOMOIIBIO MeTos1a MonTe-Kapio"

KoMmnbrorepHoe MOJENMPOBAHUE CUCTEM YIIPaBICHUS

O06paboTka pe3yabTaToOB SKCIIEPUMEHTA

I T = = S N S

I I I
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77 Tabnuunble (pensuoHHbIe) 6a3bl JAHHBIX 1

78 [Touck, copTupoBKa M QPUIBTpALIMsI JaHHBIX. 3aIPOChl HA BBIOOPKY JTaHHBIX. 1
3armpocsl ¢ mapaMerpaMu. Beraucisiemble mosist B 3apocax

79 [TpakTrdeckas pabora mo Teme "Pabota ¢ roroBoii 6a30ii JaHHBIX" 1

80 Muorotabnuunblie 6a3bl JaHHBIX. TUIIBI CBSI3el MEXIy TabIuamu. 1
Baemawmii karou. LlenocTHOCTh 0a3bl TaHHBIX

81 [IpakTrueckas padota mo Teme "Pa3paboTka MHOTOTAOJIMYHOMN Oa3bl 1
TaHHBIX"

82 3anpockl K MHOTOTA0IMYHBIM 0a3aM JTaHHBIX 1

83 [TpakTuueckas pabota mo Teme "3arnpockl K MHOTOTa0IMYHOM 0aze 1
TaHHBIX"

84 A3k ynipaBnenus gaHasiMu SQL 1

85 [TpakTuueckas pabota no Teme "YnpaBieHHe JaHHBIMU C TTIOMOIIIBIO SI3bIKA 1
SQ Lll

86 Hepemnsiuronnsie 6a3bl JAHHBIX. DKCIIEPTHBIE CUCTEMBI 1

87 HNHTepHeT-IPHIIOKEHUS 1

88 ITonsATHE O CEpPBEPHON U KIMEHTCKOM YacTAX caiTa. TeXHOJIOTHs «KIJIUEHT 1
— cepBepy, €€ JJTOCTOMHCTBA U HEJJOCTATKH

89 OcHogsl s13p1ka HTML 1

90 [TpakTnyeckas pabora no teme "CozgaHue TEKCTOBOW BeO-CTpaHUIb!" 1

91 OcHogsl s13p1ka HTML 1

92 OcHogsl s13p1ka HTML 1

93 [TpakTuyeckas pabdora no reme "CozaHue BeO-CTpaHUIIbI, BKIIOYAIOIIEH 1
MYJIbTUMEANMHBIE O0BEKTHI (PUCYHKH, 3BYKOBbBIE JaHHbIE, BUIE0)"

94 OcHoBBI KackaIHBIX TaOu1l ctuiert (CSS) 1

95 [TpakTtuyeckas pabdora o reme "OpopmiieHHE CTPAHUIIBI C TTOMOIIBIO 1
KacKaAHbIX Ta0auI] cTHIEH"

96 Cuenapuu Ha s3p1ke JavaScript 1

97 Cuenapuu Ha s3pike JavaScript 1

98 ®opMmbl Ha BEO-CTpaHUIIE 1

99 [TpakTuyeckas pabora no reme "O6paboTka 1aHHBIX Hopm" 1

100  Pa3memienue BeG-caiiToB. Yciyra XocTuHra. 3arpyska ¢aiyioB Ha caiT 1




Kagpuposanue. Ucnpasnenue nepcnektussl. ['ucrorpamma. Koppekuust

101 . . 1
ypOBHEH, Koppekuus 1iBeta. O0eciBeunBaHNe BETHBIX N300paskeHM

102 BBoa n3zo0pakeHuii ¢ MCII0JIb30BaHUEM PA3JIUYHBIX IU(DPOBBIX YCTPOMCTB. 1 05
[TpakTudeckas padora no teme "O6padoTka mudpoBeix dororpaduii”

103 'PeTYI_HB. Pa6ota c o6nactamu. @unbTpsl. [IpakTudeckas padbora mo reme 1 05
'"Petymb nngpoBbix Gortorpadpuit”

104 Mmuorocnoiiabie nzo0paxkenus. TexcToBble cion. Macka ciosi. Kanainesl. 1
CoxpaneHue BBIICICHHOM 001acTH

105  IIpaktudeckas padbota mo Teme "MHOrocoiHbIe n300pakeHus" 1 1

106 [ToaroroBka mimocTpanuii 1y Be6-caiitoB. [IpakTrueckas padbota o teme 1 05
"AHUMUpPOBaHHbIE U300pakeHus"

107  Bextopnas rpaduka. Bekropuzanus pacTpoBbIX H300pakeHUI 1

108  IlIpaxTmueckas pabota o teme "BekropHas rpaduka’ 1 1

109  IIpuHUOHUIIEI TOCTPOCHUS U PEAAKTUPOBAHUS TPEXMEPHBIX MOJICIICH 1

110  IIpaxTmueckas pabota o teme "Co3aHue MPOCTHIX TPEXMEPHBIX Moienen"” 1 1

111 Cerounbie MoJiend. Matepualibl 1

112 TIpaxTtuueckas pabota o teme "CeTtouynsie Mojenu" 1 1

113 MopenvpoBaHue UCTOUHUKOB OcBelleHus. Kamepsl 1

114 TIlIpaxTtuueckas pabota o teme "Penaepunr"” 1 1

115 AnautuBHbIe TeXHOIOTUH (3D-mipUHTEPHI) 1

116  IlonsTHe O BUPTYaJbHON PEANbHOCTH U JIOTIOJIHEHHOHN pealbHOCTH 1

117 PesepBHOe Bpems 1

118  PesepBHOe Bpems 1

119  PesepBHOe Bpems 1

120  PesepBHOe Bpems 1

121  PesepBHOE Bpems 1

122 PesepBHOE Bpems 1

123 PesepBHOE Bpems 1

124 PesepBHOE Bpems 1

125  PesepBHOe Bpems 1

126  PesepBHOe Bpems 1

127  PesepBHOE Bpems 1




128  PesepBHoe Bpems
129  PesepBHOe Bpems
130  PesepBHOe Bpems
131  PesepBHOE BpeMms
132  PesepBHOE BpeMms
133  PesepBHOE Bpems
134  PesepBHOE BpeMms
135  PesepBHOE Bpems
136  PesepBHOE BpeMms
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

PR RPRRPRRRRRR
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ITPOBEPAEMBIE HA EI'D 1O THO®OPMATHUKE TPEBOBAHMUSA K
PE3YJIBTATAM OCBOEHHMS OCHOBHOM OFPA30OBATEJBHOM ITPOT' PAMMBI
CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

Ko

I ol:se AEMOLO IIpoBepsiemble TPeOGOBaHMS K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
pobep OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBbl CPeHEro 001ero 00pa3zoBaHus

TpedoBaHus

1. 3namsv (nonumams)

[ToHnManne OCHOBHBIX MPHHIMIIOB YCTPOMCTBA ¥ (YHKIIMOHHPOBAHHS

COBPEMEHHBIX CTAal[MOHAPHBIX W MOOWIBHBIX KOMIIBIOTEPOB; TEHICHIIMIA
11 pa3BUTHUS KOMIBIOTEPHBIX TEXHOJIOTHIA, BIAJCHUE HaBBIKAMH pPabOTBI C
ONEpaIMOHHBIMM ~ CHCTEMaMH ¥  OCHOBHBIMU  BHJAMU  IPOrPaMMHOTO
obecrnieueHus I pelIeHus y9eOHbBIX 3a/1a4 110 BEIOpAaHHOW CHeIHATN3alin
Hannuue mpencraBieHuit o  0a30BbIX — NPHUHIMIIAX  OpraHU3alud U
(YHKITMOHUPOBAHMS KOMITBIOTEPHBIX CETEH
[loHnmMaHue OCHOBHBIX MPUHIUIOB JUCKPETU3AIMH PA3NIUYHBIX  BHUJIOB
uHpOpMaIU

1.2

1.3

[lonumanue 06a30BbBIX aJIrOPUTMOB OOPAaOOTKM YHUCIOBOM U  TEKCTOBOM
uHbopManuu (3alKMch YMCEN B MO3UIMOHHON CHCTEME CUHUCIEHHsS, NeIUMOCTh
1.4 LEIBbIX YHCEN; HAXOXKICHUE BCEX IPOCTBIX YHMCEN B 3aJaHHOM JIMAIIa30HE;
00paboTKa MHOIOpPa3psAAHBIX LENbIX YHCEN; aHaJU3 CHMBOJIBHBIX CTPOK U
JPYTUX), AITOPUTMOB MIOUMCKA U COPTUPOBKU
3HaHue (QYHKLUMOHAJIbHbIE BO3MOXXHOCTH MHCTPYMEHTAJIBHBIX CPEICTB CpEJbl

1.5
pa3paboTKu
16 Brnanenne oCHOBHBIMHU CBEIEHUSIMH O 0a3ax JaHHBIX, UX CTPYKTYpe, CPEeACTBax
co3JaHus U paboThl C HUMH
IloHnMaHue BO3MOMKHOCTEH M OrPAHUYEHUM TEXHOJIOTMH HCKYCCTBEHHOIO
17 UHTEJJIEKTa B  pa3IMYHBIX  00NacTAX; HAJIWYUE MPEACTaBIeHUH 00
' HCII0JIb30BAHNUHU MH(POPMALIMOHHBIX TEXHOJIOTHi B Pas3INYHbIX
npodeccuoHanbHbIX chepax
Bnagenue  TeopeTMUeCKMM  amnmapaTtoM, — MO3BOJSIOIIMM  OCYILECTBISATH
MIpPE/ICTaBJICHUE 3aJaHHOI0 HATypaJbHOTO 4YHCIAa B PA3IUYHBIX CHCTEMax
18 CUMCIIEHUS; BBINOJHATh NMPeoOpa3oBaHUs JIOTUYECKUX BBIPAXKEHUH, HCIIONB3Ys
' 3aKOHBI aIreOpbl JJOTUKHU; ONPEAENATh KpaTyallliuii MyTh BO B3BEIIEHHOM rpade
U KOJIMYECTBO IyTEH MEXAY BEPUIMHAMHM OPHEHTUPOBAHHOTO ALMKJINYECKOTO
rpada
2. Ymemo

YMeHue uCnoap30BaTh KOMIBIOTEPHO-MATEMATHYECKHE MOJENU ISl aHajau3a

O0BEKTOB M TPOIECCOB: (hOpMyIHpOBaTH II€NIb MOAECITUPOBAHUS, BBHITIOIHSITH
2.1 aHallM3 PpPe3yJbTaTOB, IMOJYYEHHBIX B XOJI€ MOJIETMPOBAHUS; OLECHUBATH
a/ICKBaTHOCTh MOJIENId MOJEIUPYEMOMY OOBEKTY WIIH TMPOIECCY; MPEACTaBIAThH
pe3yJIbTaThl MOJICIUPOBAHUS B HATJISITHOM BUJIE
YMmenue  kiaccuuIMpoBaTh OCHOBHEIE 3aJaun aHammza  JIaHHBIX
(mporHo3upoBaHUe, KiaacCHUUKAIUs, KIAaCTepU3alusi, aHaJIU3 OTKJIOHCHHM);
MOHUMATh T[OCJEIOBATENILHOCTh pEIIeHHs] 3ajJay aHalu3a JaHHBIX: cOop
MEPBUYHBIX JaHHBIX, OYMCTKA W OIIEHKAa Ka4yeCTBa JIaHHBIX, BBHIOOp M (WJIN)
MOCTPOCHHE MOJENH, TMPeoOpa3oBaHWE JAaHHBIX, BHU3yalW3allus JaHHBIX,
HHTEPIPETALUS PE3YITBTATOB

2.2

YMmeHue omnpeneniats WHPOPMALMOHHBIM OOBEM TEKCTOBBIX, TIpapUUECKuX Hu
2.3 3BYKOBBIX JaHHBIX TIPH 3aJaHHBIX [apamMeTpax AUCKPeTH3aluH. YMeEHHe
OIIPENIeNIATh CPENHIOI CKOPOCTh NepeAayd ITaHHBIX, OLIEHUBAThb H3MEHEHUE




BpEMEHH Tepefaud NP U3MEHEHWH HWH(GOPMAIMOHHOTO 00bEMa NaHHBIX U
XapaKTepUCTHUK KaHaia CBSI3U

2.4

YMeHue CTpouTh KOJ, 00ECTICUNBAIONINN HAMMEHBITYI0 BO3MOXKHYIO CPEIHIOI0
JUIMHY COOOIICHHUSI PU U3BECTHOM YacCTOTE CUMBOJIOB

2.5

YMeHue HuCnosib30BaTh MPHU PEMIEHUWH 3a]ady CBOMCTBA IMO3ULIMOHHOM 3aIlUCH
YUCeJ, AQJITOPUTMBI IOCTPOCHMSI 3alKMCH YKCJIa B IO3UIMOHHOM CHUCTEME
CUMCJIEHHS C 3aJlaHHBIM OCHOBAaHMEM M MOCTPOCHHMS YHCIA II0 CTPOKE,
coJepxKallel 3amuch 3TOT0 4YHCIa B IO3UMLIUMOHHON CHCTEME CUMCICHHUS C
3aJlaHHBIM OCHOBaHWEM; YMEHHWE BBINOJIHATh apu(PMeTHYeCKue omepanud B
MTO3ULIMOHHBIX CUCTEMAaX CUUCIICHUS

2.6

YmMmenue CTPOUTH JIOTUYCCKOC BBIPAKCHUC B I[HS’bIOHKTI/IBHOfI 1 KOHBIOHKTHBHOM
HOpMaJIbHBIX (I)OpMaX 10 3a,[[aHHOI71 Ta6J'II/II_IC HCTUHHOCTH, UCCICI0OBATh 00yacTh
HUCTUHHOCTH BBICKA3bIBAHHA, COACPKALICTO IMCPCMCHHBIC; PCIIaTh HCCIIOKHBIC
JIOTUYCCKHUEC YPABHCHU A

2.7

YMeHue pemarb alropuTMHYECKHE 3aJaul, CBS3aHHBIE C aHAIU30M rpados
(3a1auM  TOCTPOEHMS ONTUMAJIBHOIO IYTH MEXIYy BeplIIMHaMH rpada,
ONpENEIeHUsI  KOJIMYEeCTBAa  PA3NIMYHBIX  MyTE€d  MEXAYy  BEpIIMHAMHU
OPUEHTUPOBAHHOI'O ALIMKIMYECKOro rpada)

2.8

YMeHHE HCIOJB30BaTh JACPEBbs IIPU aAHAIM3€ M IOCTPOCHUM KOJOB M IS
IPEJCTAaBICHUS apU(PMETUUECKUX BBIPAKCHUM, IPU PELICHUM 3aJ]ad MOHUCKA U
COPTUPOBKM; YMEHHE CTPOUTh JEpPEBO MWIPHl 10 33JaHHOMY aITOpPUTMY;
pa3pabarbIBaTh U OOOCHOBBIBATh BBIMI'PHIIIHYIO CTPATETHUIO UTPBI

2.9

Ymenue AHAJIM3UPOBATE AJITOPUTMBI C HCIIOJIB30BAHUEM Ta6JII/IH TPACCUPOBKH,
OIpCaACIIATh 0e3 HCHOJIL30BaHMS KOMIIBIOTEPA PE3YJIbTAThl  BBIIIOJIHCHUA
HCCJIIOXXHBIX MPOrpaMM, BKIIIOYAIOIHWUX THUKJIIbI, BETBJIICHUA U MOAIIPOTpaMMEBI, IIPU
3aJaHHbIX UCXOOHBIX JAaHHBIX

2.10

YMeHue omnpenensTh CI0KHOCTh HM3ydaeMbIX B Kypce 0a30BbIX alrOpUTMOB
(cyMMHpOBaHHE D3JIEMEHTOB MacCHUBa, COPTUPOBKA MaccHBa, IepeOopHbIe
QJIITOPUTMBI, IBOUYHBIN [TOMCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJIFTOPUTMOB
Pa3HOM CIOKHOCTH JUIsl pELIEHUs] OTHOM 3a/1a4u
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2.12

Brnagenne yHUBEpPCAIBHBIM SI3BIKOM IPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#), npeacraBieHusMUd 0 0a30BbIX THUIAX JAaHHBIX
U CTPYKTypaxX JaHHBIX; YMCHHE WCIIOJIb30BaTh OCHOBHBIC YIIPABIISIONINE
KOHCTPYKLIMU; YMEHHE OCYIIECTBIATh aHalu3 MPENIOKEHHONH MPOTrpaMMBI:
OTIPEACIIATH PE3YJIbTATHI PAOOTHI TIPOTPAMMBI IPH 33IaHHBIX UCXOTHBIX JaHHBIX;
OTIPEAENATh, MPU KAKMX HCXOJHBIX JTAHHBIX BO3MOKHO MOJYYEHHE YKa3aHHBIX
PE3YNIbTAaTOB; BBISBIIATH JaHHBIC, KOTOPBIE MOTYT MPHBECTH K OIMMOKe B paboTe
MPOrpaMMBbl; (OPMYIUPOBATh TMPEIOKEHHUST 1O YIYYIIEHUIO MPOTrPaAMMHOTO
KoJ1a

YMeHue  peann3oBBIBaTH  Ha  BBIOPAaHHOM  JUIsl  M3Y4YEHUS  SI3bIKE
nporpaMMupoBanust Bbicokoro ypoBHs (Ilackanb, Python, Java, C++, C#)
TUTIOBBIE AITOPUTMBI OOpPAOOTKH YHCEI, YHCIOBBIX IOCIEIOBATEILHOCTEH U
MAacCHBOB: TIPEJICTABJICHHE YHUCJIa B BHJE Ha0Opa MPOCTBIX COMHOXKHTEICH;
HaXOXJICHUEe MaKCHUMalbHOW (MUHUMANbHON) IUGPHl HATYpalbHOTO YHCTIA,
3allMCAHHOTO B CHUCTEME CUHCJIEHUS C OCHOBAaHMEM, He TmpeBbimaronmMm 10;
BBIUHCIICHHE OOOOIIEHHBIX XapaKTEPUCTHK DJIEMEHTOB MAacCHBa WM YHUCIOBOMN
MOCIICIOBATEIPHOCTH  (CYMMBI, TPOMW3BEICHUS CpPEIHETO apH(PMETHIECKOTO,
MHHUMAJIBHOTO M MAaKCHMAJIbHOTO JJIEMEHTOB, KOJUYECTBA DJCMEHTOB,
VIOBJICTBOPSIONINX 3aJaHHOMY YCIIOBHIO); COPTHPOBKY JJICMEHTOB MAacCCHBA;
YMEHHE WCIOJb30BaTh B MPOTpPaMMax [aHHBIC PA3MYHBIX THUIIOB C Y4ETOM
OTrpaHHYCHUH Ha JUANa30H UX BO3MOXKHBIX 3HAYCHUHU, MPUMCHSITH IIPH PEIICHHH
3alad CTPYKTYpbl JAHHBIX (CIUCKU, CIIOBapU, CTEKH, OYEPEId, JEPEBbHs);




MPUMEHATh CTAaHJAPTHBIE M COOCTBEHHBIE MOINPOTrpaMMbl sl 00pabOTKH
YHCJIOBBIX JAaHHBIX M CHMBOJIBHBIX CTPOK; HCIOJB30BaTh MpPH pa3padoTKe
porpaMm OUOJIIMOTEKH MOANPOTrPaMM; YMEHUE UCIIOJIB30BATh CPEJCTBA OTIAIKU
IpOrpaMM B Cpezie POrpaMMHUPOBAHUS

YMeHue HCIOJIb30BaTh AIEKTPOHHBIE TAOJMUIBI JUIS aHAJIW3a, MPEICTABICHUS U
00pabOTKH MaHHBIX (BKJIHOYAs BHIOOP ONTUMAJIBHOIO PEIICHHS, MOA00P JTWHUH

2.13 TpeHJa, pelIeHHe 3a/1a4 NPOTHO3UPOBAHNUS); YMEHUE UCIOIb30BaTh TaOIMYHBIC
(pensitiioHHbIe) 6a3bl JAaHHBIX U CIIPABOYHBIE CUCTEMBbI
YMeHHe OpraHuM30OBbIBaTH JUYHOE HMH(OPMAIIMOHHOE MPOCTPAHCTBO C
214 HCIIOJIb30BAHUEM PA3JIUYHBIX CpPEACTB LU(POBBIX TEXHOJIOTUN; MOHUMaHHUE

BO3MOYKHOCTEH IM(POBBIX CEPBHCOB TOCYAAPCTBEHHBIX YCIYT, LHU(POBBIX
00pa3oBaTebHbIX CEPBUCOB

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITIPOBEPAEMBIX HA EI'D 110
NHPOPMATHUKE

Koxa
1

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
[udposasi rpaMOTHOCTH

11

1.2

OcCHOBHBIE TEH/ICHIIMH PAa3BUTHS KOMIBIOTEPHBIX TeXHOJOTUi. [lapaniensubie
BbIYMCIICHHS. MHOTONpoLeccopHble CUCTEMBI. PacipeieéHHble BBIYMCIUTENbHBIE
CUCTEMBI 1 00pabO0TKa OOJBIINX JAHHBIX

[IpyuHUMIIBI TOCTPOEHHUSI U alIapaTHbIE KOMIIOHEHThl KOMIbIOTEPHBIX cereil. CereBble
nporokoiibl. Cets MHTepHET. Anpecanus B cetu MaTepHeT. [IpoTokomnsr creka TCP/IP.
Cucrema nomeHnHbix UMEH. Pa3znenenne [P-cetu Ha moAceTH ¢ MOMONIBIO MACOK MOJCETEN

13

14

1.5

1.6

QaitnoBass cucrema. [louck B aiinoBoit cucreme. IlpuHuunel pasMenieHus U
uMeHoBaHHs ¢aitnoB B jponroBpeMeHHOW mamsatu. [IlaGnoHsl s ommcaHus Tpymnn
(haiinon

CkopocThb mepenadyd AaHHBIX. 3aBUCHUMOCTh BPEMEHM Mepeiayd OoT WH(POPMALMOHHOTO
00bEMa MaHHBIX U XapaKTEPUCTHK KaHaJla CBSI3U

HIudposanne nanupix. CuMMeTpUYHbIe U HecuMMmeTpuuHbie mudpsl. ludpsr mpocroii
3amensl. [udp Hezaps. [ludpp Buxenepa. Anroputm mudposanus RSA

Konapl, mosBonstoniye oOHapyXUBaTh M HCHPABIATH OIMIMOKH, BO3HUKAIOIIWE TPU
nepenaude naHHbix. Paccrosane Xammunra. KoaupoBanue ¢ noBropeHuemM 6utoB. Komabl
XOMMUHTa

2.1

Teopernueckne 0CHOBbI UH(POPMATUKHI

JlBonuHOE KOIMpOBaHME. PaBHOMEpHBIE M HEpAaBHOMEpPHBIE KOABL. JlekoaupoBaHue
COOOIIlEHUH, 3alMCaHHBIX C TIOMOIIbI0 HEPaBHOMEPHBIX KoJ0B. YcioBue daHo.
ITocTpoeHne 0lHO3HAYHO AEKOAUPYEMBIX KOJOB C IOMOIIBIO IEpEBa

2.2

Teopernueckne Mmoaxonbl K OIEHKE KoiuuecTBa MHGpopmauuu. EauHuIbl nM3MepeHus
KonuyecTBa MHpopManuu. A(aBUTHBIA MOIXOA K OIEHKE KOJMYECTBa MH(OPMAIUH.
3akoH aanuTUBHOCTH MHpopMmanuu. Popmyna Xaptau. MHopmanus U BEpOSITHOCTb.
®opmyina [llennona

2.3

Cucremsl cuncnenus. Pa3BEpHyTas 3amuch IENBIX W JPOOHBIX YHCEN B MO3HIIMOHHON
cucteme curcieHusi. CBONCTBA MO3UIIMOHHON 3alUCH YHCIIA: KOJIUYECTBO U(P B 3aMUCH,
MpU3HAK JICIMMOCTH YHCJIa HAa OCHOBAaHHUE CHCTEMBI CUMCIIEHUA. AJITOPUTM MEpeBOja
LEJoro uucina u3 P-W4yHOUM CHUCTEMBI CUMCIEHUS B ACCATUUYHYIO. AJITOPUTM MEepeBoAa
KOHEeYHON P-nyHOW 1poOu B jAecATHYHYIO. AJNTOPUTM NEpeBOja IEJIOr0 4YHucia W3
JECSITHYHON cucTeMbl cuncienust B P-uunyto. [lepeBon KoHeUHO# aecaTUYHON apoOH B
P-uunytro. /[BonuHasi, BOCbMepHUYHas W IIECTHAANATCPUYHAS CUCTEMBbl CUUCIICHUS, CBS3h
MEXIYy HUMH. AprU(PMETHUECKHUE OTIEPAIIUH B MO3UIIMOHHBIX CHCTEMaX CUMCIICHUS

2.4

TpOI/I‘IHaH YpaBHOBCIICHHAsA CHCTEMaAa CYHCIICHUA. ,Z[BOH‘IHO-I[GC?ITH‘IH&SI cucremMma
CUHCJICHUA

2.5

KomupoBanue tekctoB. KomupoBka ASCII. OpnnobGaiitHeie KoaupoBku. Cranmapt




UNICODE. Komuposka UTF-8. Onpenenenune MHPOPMAIMOHHOTO 00BEMA TEKCTOBBIX
COOOIIIEHNI

2.6

KomupoBanue nzobpaxenuii. Onenka nHPOPMAMOHHOTO 00bEMa rpapUUecKrX TaHHBIX
OpU 33/IaHHBIX pa3pelieHud W TIyOWHEe KOIMpOBaHWs IBeTa. l[BeToBBIE MOJEIH.
KomupoBanue 3Byka. OueHka HHPOPMALMOHHOTO 00BEMa 3BYKOBBIX JAHHBIX IIPH
3aJaHHBIX YaCTOTE AMCKPETU3AINHU U PA3PSITHOCTH KOJIUPOBAHUS

2.7

2.8

2.9

Anrebpa noruku. [loHsiTue BbICKa3piBaHUs. Bbicka3biBaTenbHBIE (POPMBI (TIPEIUKATHI).
KBaHTOpBI CyI1€CTBOBAHUS U BCEOOLTHOCTH.

Jlornueckue omnepanuu. Tabmuipl ucTuHHOCTH. Jlormueckue BblpakeHus. Jlormueckue
TOKJIeCTBa. Jlornyeckue onepanyy 1 onepanuy HaJ MHOKECTBAMM.

3aKkoHBI anreOpbl JOTMKH. DKBHUBAJICHTHBIC MPEOOpPA30BAHUS JIOTUYECKUX BBIPAKECHUI.
Jlornueckue ypaBHEHHUS U CUCTEMBI YPaBHEHU.

Jlornueckue pyHKIMH. 3aBUCUMOCTh KOJIMYECTBA BO3MOXHBIX JIOTHUECKUX (DYHKIMH OT
KOJIMYECTBA apI'yMEHTOB.

Kanonnyeckre OpMbI TOTHYECKUX BBIPAKECHHHA

CoBepIlieHHbIE TU3bIOHKTUBHBIE KOHBIOHKTHBHBIE HOpPMalbHbIE ()OPMBI, JITOPUTMBI X
IIOCTPOEHHUS 10 TaOJINIIE UCTUHHOCTU

Jlornueckue aeMeHTHI B cocTaBe kommbroTepa. Tpurrep. CymmaTop. MHOropaspsiaHsii
cymmarop. IlocTpoeHne cxem Ha JIOTMYECKMX JJIEMEHTax IO 33JaHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3aIIUCh JIOTHYECKOT O BBIPAXKEHMUSI 110 JIOTUYECKOM cXeMe

2.10

Monenn u  MoaenupoBanue. llenu  mopnenupoBaHusl.  AJNEKBATHOCTb — MOJAEIHU
MOJISIUPYEMOMY O0BEKTY WK Tiporieccy. DopManu3anus NpUKIaJIHbIX 3a/1a4.
[IpencraBnenne pe3yabTaToB MOJEIMPOBAHUS B BHUAC, YIOOHOM JJIsi BOCIPHUSTHS
yesmoBekoM. ['paduyeckoe mpeIcTaBIeHue JaHHbBIX (CXEMbI, TaOIUIbI, TPAPUKH).

2.11

[IpeacraBnenue meNbIX 4YHCEN B MaMsATH KommbioTepa. OrpaHMYE€HHOCThH JUana3oHa
yycesl IPU OTPAaHUYEHUM KOJIMYecTBa pa3psanoB. llepenosiHeHuEe paspsIHOW CETKH.
be33nakoBble M 3HAKOBBIC JTaHHBIC. 3HAKOBBIM OWT. JIBOMYHBIM JTOMOJTHUTEIBHBIA KOJI
OTPULATEIIBHBIX YUCE.

[ToburoBeie normyeckue omnepauuu. Jlormueckuit, apupmMeTHUeCKM M LUKINYECKUN
casuru. [lIudpoBanue ¢ mMOMOIIBIO MOOUTOBOI onepanuu «uckatouaromiee MJIN»

2.12

Hpe)ICTaBJ'IeHl/Ie BCHICCTBCHHBLIX YHCCI B IIaMATH KOMIIBIOTEpA. 3Haqamaﬂ qaCTb U
MopAdOK 4YHCJIa. I[I/IaHa30H 3HA4YEHHUI BCIICCTBCHHLIX YHUCCII. HpO6HCMBI XpaHCHUA
BCIICCTBCHHBIX YHCCJI, CBA3AHHLIC C OTPAHUYCHUEM KOJMYCCTBA Pa3psAa0B. Bremonnenue
onepaunﬁ C BCIICCTBCHHBIMHU YHCJIaMH, HAKOIIJICHUC OIIMOOK IMIPpU BBIYUCIICHUAX

2.13

2.14

I'padpr. OcHoBHble moHATHA. Buasl rpados. Onucanue rpagoB ¢ MOMOIIbIO MAaTPHUIL
CMEKHOCTH, BECOBBIX MaTpHII, CIUCKOB CMEKHOCTH. PelleHne anropuTMu4eckux 3azad,
CBSI3aHHBIX C aHAJIN30M TpadoB (MOCTPOCHHE ONTHUMAIBHOIO MYTH MEXIY BEpIIMHAMU
rpada, oOmpenereHHE  KOJMUYECTBA  Pa3IMYHBIX  NyTeH  MeXIy  BepIIMHAMU
OPUEHTUPOBAHHOTO AIUKINYECKOTO rpada)

Hepebs. bunapHoe nepeso. [lepeBbs moncka. Cioco6sl 00xona aepea. [Ipencrasnenue
apudmeTnyecKkux BbIpaXeHHH B BHJE JepeBa. Mcrnonb3oBaHue rpagoB U JepeBbEB MpU
OINKCaHUU O0BEKTOB M MPOLECCOB OKPYKAIOIIET0 MUpa

2.15

2.16

JluckpeTHble Wrpsl JABYX WIpoKoB ¢ TosHOM wuHpopmanueit. [loctpoenue npepeBa
nepebopa BapHaHTOB, OMKMCAHUE CTPATETUU UTPHI B TAOMUYHON (hopMe. BeIMrphIlTHbIE U
IIPOUTPBIIITHBIC ITO3HUITHUH. BI)II/IFpI)IHIHBIe CTpaTerun

CpenctBa HWCKYCCTBEHHOTO WHTEJUIEKTa. MaeHTHQHKAIMS ¥ TMOUCK HW300paKeHH,
pacno3HaBaHue Jui. Vcmonab3oBaHME METOJOB HMCKYCCTBEHHOTO HHTEIEKTa B
oOydaromux cuctemax. Mcrmonbp30oBaHHEe METOJOB HWCKYCCTBEHHOI'O WHTEIJICKTA B
poboroTexuuke. aTepHeT Bemel. Helipornsie cetn

ANropuTMBI U IPOrPaMMHUPOBAHKE

3.1

dopmanuzaiusa NOHATUA anroputMa. MammHa ThlopuHra Kak yHUBEpcaibHash MOJEb
BBIUMCIICHU I




3.2

3.3

OreHka CIIO)KHOCTH BBIYUCIICHHIH. Bpems paGoThl 1 00BEM HCIIONB3YEMOUN MaMsITH, UX
3aBUCHUMOCTh OT pa3Mepa HCXOJHBIX NaHHBIX. OlleHKa acCUMITOTHYECKOH CII0XHOCTH
QITOPUTMOB. AJITOPUTMBI TIOJTMHOMHAJIBHON CIOXKHOCTU. [lepeGopHBIE alrOpUTMBI.
[Ipumeps! pa3InyYHBIX AITOPUTMOB PELICHUS OJHOM 33aa4ui, KOTOPhIE UMEIOT Pa3IMYHYIO
CJI0)KHOCTh

Omnpenenenre BO3MOKHBIX Pe3y/lbTaTOB padOThI MPOCTEHIINX aJTOPUTMOB YIIPaBICHUS
HCIIOJIHUTCIIAIMU U BBIYHUCIIMTCIIbHBIX aJITOPUTMOB. OHpCIIGHGHI/IC HUCXOJHBIX JAaHHBIX, ITPU
KOTOPBIX aJITOPUTM MOXKET J1aTh TpeOyeMblil pe3ynbTart

3.4

Anroputmbl 00paOOTKH HATYypalbHBIX YHCEJ, 3aUCAHHBIX B TO3ULIMOHHBIX CHUCTEMax
cuMceHHs: pa3OueHue 3amuCH YUCiIa Ha OTHENIbHbIE LU(PBI, HAXOXKAECHUE CYMMBI U
pou3BeAeHUs (P, HAXOXKIEHHE MAKCUMAITbHON (MUHUMAIIbHON) U (PHI.
[IpencraBienue uuciaa B BuUJE HAOOpa MPOCTBHIX COMHOXKHTENEH. AJITOPUTM OBICTPOTO
BO3BeJIeHUSI B cTerneHb. [loMCK IpOCThIX uYMcen B 3aJaHHOM JAMAla30HE C IIOMOIIbIO
aIropuTMa «pemieto JpaTochenar»

3.5

3.6

MHoropaspsiIHbIe IeIble YUCIia, 3a/1a41 JITUHHON apupMeTHKN

SA3pik  mporpammupoBanus (Ilackane, Python, Java, C++, C#). Tunbl naHHBIX:
LIEJIOYMCIICHHBIE, BELECTBEHHBIE, CHUMBOJIbHbBIE, Joruueckue. BerBienusa. CiioxHble
ycnoBus. Lukiel ¢ yeinoBuem. LIMKiIbI 110 IEpEeMEHHOM.

OO6paboTka naHHBIX, XpaHsAmKXCcs B ¢aitnax. TekcToBble u nBonuHbIe (haiinbl. DaitnoBsie
nepeMmeHHsble ((hainoBble ykazaTenu). Utenue u3 aiina. 3anuce B Qaii.

PazOuenne 3amaun Ha noazaaaqn. [lognporpaMmer (poueaypsl u GYHKIHH).
Hcnonb3oBaHue cTaHIapTHON OUOIMOTEKH S3bIKA IPOTPAMMHUPOBAHUS

3.7

Pexypcusi. PekypcuBHbie mpomnenypsl W ¢QyHKuuMu. lcmonmp3oBaHHMe CTEKa JUIs
OpPraHM3alMM PEKYPCUBHBIX BHI30BOB

3.8

Uucnennsie MeToabl. TouHOE W MPUOTMHKEHHOE pelieHus 3a7aun. YUCIEHHOE PelIeHHe
YpaBHEHM C IOMOIIBIO 1oA0Opa napameTpa. YnucieHHbIe METO/Ibl PEIICHUs] YpaBHEHHIA:
MeToJl mepedopa, MeToa MOJOBUHHOrO jeneHus. [IpubnnxEHHOE BBIYUCICHUE AJIUH
KpUBBIX. Bbluncienue miomaneil ¢uryp c MOMOUIbIO YHCIEHHBIX METOJ0B (METOA
MPSIMOYTOJIBHUKOB, MeTO/1 Tpaneuuid). [lonck Makcumyma (MUHUMYyMa) (pyHKIMH OJHOMN
IIEPEMEHHON METOA0M IIOJOBUHHOTO JEJICHUS

3.9

O0paboTka CUMBOJIBHBIX JJaHHBIX. BCcTpoeHHbIE PYHKIINHU SI3bIKA IPOTPAMMHUPOBAHUS JUIS
00pabOTKH CHUMBOJBHBIX CTPOK. AJTOPUTMBI OOPaOOTKH CHUMBOJBHBIX CTPOK: MOACYET
KOJIMYECTBA MOSIBJIEHUI CUMBOJIA B CTPOKE, pa30MEeHNE CTPOKH Ha CJIOBa 1O MPOOEIbHBIM
CHUMBOJIaM, ITOMCK MOACTPOKH BHYTPU TaHHOW CTPOKH, 3aMEHA HAlIEHHOW NOJCTPOKU Ha
IpYTylo CTpoKy. l'eHepanus Bcex CJIOB B HEKOTOPOM aidaBHUTE, YIOBIETBOPSIOMINX
3aJJaHHBIM OorpaHuyeHusM. [IpeoOpazoBaHue ynciIa B CUMBOJIbHYIO CTPOKY M 00OpaTHO

3.10

3.11

MaccuBbl M TOCIIEOBATEIbHOCTH uncen. Bpruncienne oOOOHMIEHHBIX XapaKTEPUCTHK
2JIEMEHTOB MacCHUBa WJIHM YHCJIOBOM IOCIENOBATEIBbHOCTH (CYyMMBI, IPOU3BEIEHUS,
cpenHero apupMeTu4eckoro, MUHUMaJIbHOTO M MaKCUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBa
JJIEMEHTOB, YIOBJIETBOPSIOUIMX 33/JaHHOMY YCIOBHIO). JIMHEHHBIM MOWCK 3aJaHHOTO
3HaYeHUs B MaccuBe. AJITOPUTMBI pabOThl C AJIEMEHTAaMU MacCHUBa C OJHOKPATHBIM
mpocMoTpoM MaccuBa. CopTHpoBKka OZHOMEpHOro MmaccuBa. lIpocTele MeTomabl
COPTUPOBKM (METOJ My3bIpbKa, METOJ BbIOOpa, COPTHUpOBKa BcTaBKamu). CopTHUpOBKa
ciusinueM. beictpast coptupoBka MaccuBa (anroputMm QuickSort). J[BouuHbIN TOUCK B
OTCOPTHUPOBAHHOM MacCHBE

JIByMepHBIE MAacCUBBI (MaTpulbl). AJTOPUTMBI 00pabOTKM JBYMEPHBIX MAaCCHBOB:
3aIl0JIHEHHUE JIBYMEPHOI'O YHCIOBOTO MAacCHBa IO 3a/aHHBIM IpaBUIIaM, TOUCK HIEMEHTa
B JIBYMEPHOM MAaCCUBE, BBIYMCIEHHE MaKCUMyMa (MHHHUMYMa) U CYMMBI 3JIEMEHTOB
JIBYMEPHOT'O MacCHBa, NEPECTAHOBKA CTPOK U CTOJIOIOB JBYMEPHOIO MacCHBa

3.12

CrnoBapu (accollMaTUBHBIE MAaCCHUBBI, OTOOpaxeHwms). Xomi-rabmunbl. [locTpoeHue
as(haBUTHO-9ACTOTHOTO CIIOBAPS JIJIsl 32IaHHOTO TEKCTa

3.13

Crexu. AHanM3 NpaBUIBHOCTH CKOOOYHOTO BBIpaXKeHHS. Bblunciienue apupmMeTnyeckoro




BBIPaKCHM S, 3aITMCAHHOTO B MOCT(HUKCHON opMme.
Ouepenu. Micnonp3oBaHue odepeu sl BpeMEHHOTO XPaHEHUS TAHHBIX

3.14

3.15

3.16

3.17

Anroputmbl Ha rpadax. [locTpoeHrne MHUHUMAIBHOTO OCTOBHOTO JIEPEBa B3BEILICHHOTO
CBS3HOTO HEOpUEHTHUpOBaHHOTO Trpada. KoamuecTBO pa3nUyHBIX MyTeH MEXIY
BEpIIMHAMU OPUEHTUPOBAHHOTO AlIMKINYECKOTro rpada. AIroputm JledkcTps

JepeBbs. Peanu3zanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYP. J{BonuHbIe (OMHApHbIE)
nepeBbsi. [locTpoenme gepeBa [Uid  33aJaHHOTO  apU(PMETUYECKOTO  BBIPAKEHHUSL.
PexypcuBHbIe anroputMbl 00xoaa aAepesa. Vcnonb3oBanue cTeka U odepean it o0xoaa
JepeBa

JluHamMuueckoe MpOorpaMMHUpPOBaHHE KaK METOJ peUIeHHs] 3aJady C COXpaHEHUEM
IIPOMEXYTOUHBIX pPE3yJbTaTOB. 3ajladyM, pEIIaeMble € IOMOUIbIO JAMHAMHYECKOTO
MPOrpaMMHUPOBAHUS: BBIYMCICHUE PEKYPCUBHBIX (GYHKIHMH, MOACYET KOJIWYECTBA
BAapHaHTOB, 33J]a4l ONTUMHU3ALNU

[TonstTre 006 0OBEKTHO-OPHUEHTHUPOBAHHOM MporpamMmupoBaHuu. OOBEKTHI U KIIACCHI.
CpoiictBa W MeTonbl 00BEKTOB. OOBEKTHO-OPHEHTHPOBAHHBIN aHaimM3. Pa3paboTka
MporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO Mojaxona. MHkancymnsius,
HaclieI0BaHKe, TOIUMOphH3M

NudopmaninoHHbIe TEXHOIOTUN

4.1

Ananu3  pgaHHbIX. OCHOBHBIE 3aJaud  aHajM3a JAaHHBIX: IIPOTHO3UPOBAHUE,
Kjaccuukanus, KiacTepusalus, aHaiu3 OTKIOHeHHH. [locienoBaTenbHOCTh peleHHs
3aJla4 aHaJIM3a JaHHbIX: COOP NEPBUYHBIX JIaHHBIX, OYUCTKA U OIIEHKA KayecTBa JaHHbIX,
BbIOOp U (WJIM) NOCTPOCHHE MOJENH, NPeoOpazoBaHKUe JAHHBIX, BU3yaJIM3alusl JaHHBIX,
UHTEpIpeTanus pe3ynbraroB. lIporpammubie cpencrtBa u VHTEpHET-CEpBUCHL  AJIA
00pabOTKHU M NpeICTaBlIeH!s JaHHbIX. boiblne naHHble. MalmHHOE 00y4yeHue

4.2

AHanu3 JaHHBIX C IOMOIIBIO 3JEKTPOHHBIX TaOnui. BelunciieHue cyMMbl, CpeaHEro
apupMeTHyecKkoro, HauOoJbIIero (HaUMMEHbIEro) 3HaueHHs Jauana3oHa. Bwruncienue
Koa(duLreHTa KOppeIsuu ABYX pAI0B JaHHBIX. [locTpoeHne cTo04aThIX, TMHEHYATBIX
u KpyroBelx aumarpamm. Iloctpoenue rpaduxoB ¢ynkuuif. [Tonbop nuHMM TpeHna,
pelieHrne 3axad  NpOorHo3upoBaHMs. PelleHue 3amad  ONTUMHU3ALMU € [TOMOUIBIO
3JIEKTPOHHBIX TAOJIHIL

4.3

JluckpeTn3anus TpH MaTeMaTHYECKOM MOJIEIHPOBAHUU HEMPEPBIBHBIX IPOIECCOB.
MopenupoBaHue IBUXeHUsA. MoaenupoBaHue OMOIOIHYECKUX CUCTeM. MaTremaTuyeckue
MOJIETM B D3KOHOMHKE. BplumcnurenbHble 3KCHEPUMEHTHI ¢ MozensMu. OOpaboTka
pe3yabTaTOB d3KCIEpUMEHTa. MeToJ] HauMeHbIIMX KBaapaToB. OIEHKa YHCIOBBIX
apaMeTpoB MOJEIHPYEMbIX 00BEKTOB U IpolieccoB. BoccTaHoBIEeHNE 3aBHCHMOCTEH 110
pe3yJbTaTaM dKCIIepUMEeHTa

4.4

BepostHocTtHbie Momenu. Metoasl Monte-Kapimo. MmuTannoHHOE MOIETMpPOBAHUE.
CucreMbl MacCOBOTO 0OCTY>KUBaHUS

4.5

Tabnuunbie (pensiroHHBIC) 0a3bl MaHHBIX. Tabnmuila — mpeacTaBiIeHHWE CBEICHHH 00
OIHOTHIHEIX 00bekTax. Ilose, 3amuce. Kirou tabnunel. PaboTta ¢ roToBoM 0a30i JaHHBIX.
3anonHenne 0Oa3bl MaHHBIX. [lowck, copTupoBka u (UIbTpanusi JaHHBIX. 3aMpochkl Ha
BBIOOPKY JTaHHBIX. 3amPOCHI C MapaMeTpaMu. Beraucisembie oS B 3alpocax.
MHorotabnuunable 0a3bl JaHHBIX. THIBI CBS3€W MEXIy TaOnuiaMy. BHEmHWA KITrOd.
[{enocTHOCTB 06a3bl JaHHBIX. 3aPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX

4.6

TexcroBeiit npoueccop. CpeacrBa MoMCKa M aBTO3aMEHbl B TEKCTOBOM IIPOLIECCOPE.
CTpyKkTypupOBaHHBIE TEKCTOBbIE JIOKyMeHThl. (CHOckM, oriaBieHue. [IpaBuia
LIUTUPOBAHUS UCTOYHUKOB U 0opMiIeHHs OMOInorpapuueckix CChIJIOK
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