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HHOACHUTEJBbHAA 3AIIUCKA

[Iporpamma no mHpopmaTuke (yriayOn€HHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIero
oOpa3oBaHusl pa3paboTaHa Ha OCHOBE TpeOOBaHMH K pe3yiabTaTaM OCBOSHHS OCHOBHOM
00pazoBaTebHON TPOrpaMMBbI CpeaHero odiero oopasoanusi, npeacrabieHHbix B ®I'OC COO,
a Takke QenepanbHOil paboueit mporpaMMbl BOCIIUTAHUSL.

[IporpamMma no uHbopMaTuKe AaET MpeCTaBICHUE O LENsAX, 00l cTpaTeruu 00y4eHus,
BOCIIMTaHMS M Pa3BUTHA OOyYaroIuxcs cpeacTBamu yuebHoro npeamera «MHpopmaruka» Ha
yrayOa€HHOM  ypOBHE,  yCTaHaBIMBaeT  oOs3aTellbHOE  NPEIMETHOE  COJAepIKaHHE,
IPEeIyCMAaTPpUBAET €ro CTPYKTYpUPOBAHME II0 pasjenaM M TeMaM Kypca, OIpeAesser
pacrpeziesieHue ero mo kjiaccam (rojaM u3ydeHwusi), Ja€T NMpUMEPHOE paclpeneieHre y4eOHbIX
4acoB M0 TEMATUYECKUM pa3jielaM Kypca U peKOMEHAYEMYIO (IPUMEPHYIO) IIOCIEA0BATENBHOCTD
UX HM3yYeHHUs C Y4ETOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€il, JIOTMKM Y4eOHOro
poIecca, BO3PACTHBIX 0COOEHHOCTEH 00yJarOIIUXCSl.

[IporpaMmMa 10 wuHQOpPMATUKE OMNpeneiseT KOJUYECTBEHHbIE M  KaueCTBEHHBIC
XapaKTepUCTUKU Y4YeOHOro Mmarepuana Juisl KaXJIoro roja HU3y4eHHs, B TOM 4YHUCIE MJs
COJIEP)KATEIbHOTO HAMOJHEHHWs] PAa3HOro BUIA KOHTPOJIS (IPOMEXKYTOYHOM aTTecTaluu
00y4arouxcsi, BCEpOCCUNUCKUX MTPOBEPOUYHBIX pabOT, rOCyAApCTBEHHOW UTOIOBOM aTTECTAIMH).
[Iporpamma 1o uH(}OpPMATHUKE SBIAETCS OCHOBOM [IJIsi COCTaBJICHMSI aBTOPCKUX YUEOHBIX
IpoTrpaMM U Y4eOHHKOB, IOYPOYHOTO TUIAHUPOBAHHS Kypca YUHTEICM.

Nudopmaruka B cpeneM o01iemM 00pa3oBaHUU OTpPaXKaeT:

CYHIHOCTh HMH(OPMATHKH KaK HAyYHOH IUCIMIUIMHBI, HM3YYaIOIMEH 3aKOHOMEPHOCTH
MPOTEKaHUS U BO3MOXKHOCTH aBTOMAaTH3allMM WH(OPMALMOHHBIX MPOIECCOB B PA3IUYHBIX
CUCTEMaX;

OCHOBHBIE O00JIaCTH TMPUMEHEHHUs] HHPOPMATHKH, MPEXKIe BCEro HHGOpMalMOHHBIC
TEXHOJIOTHH, YIPABIECHUE U COLIMAIIBHYIO Cepy;

MEXIUCHUTITMHAPHBIN XapakTep HHPOPMATHUKU U HHPOPMAITHOHHON e TEIbHOCTH.

Kypc undopmatuku 17151 ypoBHS cpeiHET0 00111ero 00pa30oBaHUsl SBISETCS 3aBEpPIIAOIINM
ATANOM HENPEPHIBHON MOJArOTOBKM 00yUaromMXcs B 006JacTH HHPOPMATUKU U MH(DOPMAITMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJOIHH, ONMUpAETCs Ha COJep)KaHHWe Kypca HMHPOPMATHKU YpPOBHS
OCHOBHOTO 00Iero oOpa3oBaHUS M ONBIT IOCTOSHHOTO NpUMEHEHUs HWH(POPMALUOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTUH, AAa€T TEOPETHYECKOE OCMBICIEHUE, WHTEPHPETAluio U
0000I111€HHE 3TOTO OTBITA.

PesynbTarsl yriyOn€HHOro ypoBHsS H3yueHHs yuyeOHoro npenmera «Wudopmaruka»
OPUEHTHPOBAaHbl Ha TIOJIy4eHHE KOMIIETEHTHOCTEH JUIsl TOcCieayroueil mnpodeccnoHaaIbHON
JeSTeIbHOCTH KaK B paMKax JIaHHOM NMpeAMETHON 00J1acTH, TaK U B CMEXHBIX C HEW 00acTsX.
OHM BKJIIOYAIOT B ce04:

OBJIaJICHHE KJIFOUEBBIMH MOHATUSAMHU U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOUTCS TaHHAS
npeaMeTHas o0J1acTh, pacro3HaBaHUE COOTBETCTBYIOUIMX WM NPU3HAKOB U B3aWMOCBS3EH,
CIIOCOOHOCTh JIEMOHCTPUPOBATH PAa3IMUHBIE MOAXO/bI K U3yUEHUIO SBJICHUH, XapaKTepHBIX IS
M3y4aeMol mpeMeTHON 00IacTu;

yMEHHE pellaTh TUIIOBbIE MPAKTUYECKUE U TEOPETUUYECKUE 3a/ladyM, XapaKTepHbIE IS
UCIIOJIb30BaHUS METOJIOB U MHCTPYMEHTApHsI JaHHOH NpeMeTHOI obnacTu;

HaJu4he TMPEJCTaBICHUNH O JaHHOW MPEAMETHOM 00JIacTH KakK IIeJIOCTHOW TeOopHH
(COBOKYITHOCTH TE€OPHii), OCHOBHBIX CBSI35X CO CMEXHBIMU 00JIACTIMH 3HAHUH.

B pamkax yriyOnéHHOro ypoBHS ~U3y4yeHHMs MH(GOPMaTUKU  oOecreunBaeTcs
IeJIeHaNpaBJIeHHas MOATOTOBKA O0YJaloIUXCcs K MPOJOIDKEHUIO 00pa30BaHusl B OPraHU3aAIMIX
npoecCHOHaNBbHOr0 00pa3oBaHUs MO CHEHUAIBHOCTSIM, HEMOCPEICTBEHHO CBSA3aHHBIM C
U(GPOBBIMU  TEXHOJIOTUSMH, TaKUM KaK TporpaMMHasi WHXXEHepus, HWH(POpMaIMOHHAsS
0e30MacHOCTb, MH(POPMAIIMOHHbIE CHCTEMbl U TEXHOJOTMH, MOOWIbHBIE CHUCTEMBI U CETH,
OosblMe aHHBIC M MAlIMHHOE OOyueHHe, MPOMBIIIJICHHBI UHTEPHET BelIeH, NCKYCCTBEHHBIN



UHTEJUIEKT, TEXHOJIOTMH OeCHpOBOJHON CBSI3M, POOOTOTEXHMKA, KBAaHTOBBIE TEXHOJOTHH,
CUCTEMBI PacCIpefeIEHHOTO peecTpa, TEXHOJIOIMU BUPTYAJIbHON U JOIIOJIHEHHOU PEaIbHOCTEH.

OcHoBHas Lenb u3yueHus yueOnoro npeamera «MHpopmartuka» Ha yriay0i€HHOM ypoBHE
cpeaHero oOmero oOpa3oBaHUs — OOecleYeHue AaTbHEHIIero pa3BUTUS HWH(GOPMAIIMOHHBIX
KOMIIETEHIIUH O00ydYarolmerocs, €ro TOTOBHOCTH K JKM3HM B YCIOBHMAX pPa3BUBAIOIIEIOCS
UH(POPMALIMOHHOTO O0IIECTBAa M BO3PACTAOIICH KOHKYPEHIIMU Ha PhIHKE Tpyda. B cBsi3u ¢ aTUM
nzyuenue nadopmatuku B 10—11 xmaccax 10pKHO 00€CTICUNTS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, OCHOBAHHOTO HAa MOHUMAHHUU POJIM UHPOPMATHUKH,
MH(POPMALIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOILIECTBE;

c(OPMHPOBAHHOCTH OCHOB JIOTMYECKOTO ¥ aJITOPUTMHUYECKOTO MBIIICHHS,

c(OPMHPOBAHHOCTh YMEHUH pa3inyarth (akTbl M OLEHKH, CPAaBHUBATh OLICHOYHBIE
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPUSMHU OLEHUBAHUS U CBSI3b KPUTEPUEB C ONPEICIEHHON
CHCTEMOW LIEHHOCTEH, MPOBEPSTH HAa IOCTOBEPHOCTh M 000011aTh HHPOPMALIUIO;

c(OPMHPOBAHHOCTH MPEACTABICHHI O BIUSHUNA HH()OPMAIIHOHHBIX TEXHOJIOTUI HA KHU3Hb
4yeJoBeKa B  OOIECTBE, IOHMMAHME COLUAIBHOTO, 3KOHOMMYECKOIO, IOJIUTHYECKOrO,
KyJIbTYPHOTO,  IOPHJWYECKOT0,  MPUPOAHOIO,  IPrOHOMHYECKOrO,  MEAMIMHCKOIO U
(U3UOJIOrHUECKOr0 KOHTEKCTOB HH()OPMAIIMOHHBIX TEXHOJIOTH;

MPUHATHE TPABOBBIX U 3TUYECKUX ACTEKTOB MH()OPMAIIMOHHBIX TEXHOJOTHH, OCO3HAHNE
OTBETCTBEHHOCTH JIIOZICH, BOBJICUEHHBIX B CO3JAHHE U HCIOJIb30BAHHWE HH(POPMALMOHHBIX
CUCTEM, paclpocTpaHeHHE NHDOPMALIHH;

CO3/laHME YCJOBUM JUIs DPa3BUTHUA HAaBBIKOB y4eOHOH, NPOEKTHOM, Hay4yHO-
HCCJIEIOBATEIbCKOM U TBOPUECKOH 1€ATEIbHOCTH, MOTUBALIMU O0YUaIOLUXCs K CAaMOPa3BUTHIO.

B conepxxanuu yuebHoro npeamera « THpopmaTukay» BbIIENIAIOTCS YEThIPE TEMAaTUYECKUX
paszena.

Paznen «lu¢poBasi rpaMOTHOCTBY» IOCBSAIIEH BOIIPOCAM YCTPOMCTBA KOMIIBIOTEPOB H
JIPYTUX DJIEMEHTOB IU(PPOBOIO OKPYXKEHHUS, BKIIIOYAs KOMIBIOTEPHBIE CETH, HCIOJIH30BAHUIO
CPEICTB OINEpPAlMOHHOM CHUCTEMBbI, paboTe B ceTu VHTEpHET M HCHOIb30BAHUIO HWHTEPHET-
CepBHUCOB, HH(GOPMAITMOHHON 0€30MaCHOCTH.

Paznen «Teopernyeckne OCHOBbI MH(GOPMATHKHM» BKIIOYaeT B ceOs MOHATHHHBINA
anmnapat MHPOpPMaTHKHU, BOIPOCH KOAUPOBaHUSA MHGOpPMAIMU, U3MEPEHUS MHPOPMAIIHOHHOTO
00BbEMa JaHHBIX, OCHOBBI AITeOpbI JIOTUKH M KOMIBIOTEPHOTO MOJEINPOBAHMUSL.

Paznen «AaroputmMbl M NpPOrpaMMHMpPOBAHMe)  HANpaBlieH Ha  pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS, pPa3pabdOTKy @JIrOPUTMOB H  OLEHKY HX CIOXHOCTH,
(dbopMUpOBaHNME HABBIKOB peajM3allMy INPOrpaMM Ha fA3bIKaX MPOrPaMMHPOBAHUS BBICOKOTO
YPOBHS.

Pazgen «MH(poOpManMOHHBIE TEXHOJOTHM» TIOCBAIIEH BONPOCAM IPUMEHEHMS
UH(POPMALIMOHHBIX TEXHOJOTHM, PeaJM30BAHHBIX B MPUKIAJAHBIX MPOTPAMMHBIX MPOAYKTaxX U
MHTEPHET-CEpBHUCAX, B TOM YMCJE B 3a/ladyaxX aHaju3a JaHHBIX, UCIOJIb30BaHUIO 0a3 JaHHBIX U
AIIEKTPOHHBIX TaOJIHII ISl PEIIeHNUs IPUKIIaIHBIX 3a]1a4.

B npuBenénnom nanee copepxkaHuu yueOHoro mpenmera «MHopmaTHka» KypcHUBOM
BBIJICJIEHBI JOTTOJIHUTENbHBIE TEMbI, KOTOPBIE HE BXOAAT B 00s3aTEIbHYIO IIPOrpaMMy OOyUYeHHUS,
HO MOTYT OBITh MPEUIOKEHBI ISl HU3Y4YEHHsS] OT/AEIbHbIM MOTHBHPOBAHHBIM M CIHOCOOHBIM
o0ydaronumcs.

VYrnyOonéHHbI ypoBeHb U3yUeHUS HH(DOPMATUKH PEKOMEHAYETCS AJIsl TEXHOJIOTHYECKOTrO
npoduiis, OPUEHTUPOBAHHOTO HAa WMHXEHEPHYI0 M MH(POPMALMOHHYIO cepbl AESITEIbHOCTH.
YriyOonéHHelii ypoBeHb H3y4YeHHs] MH(OPMATUKH 0OOECIeYHBAaeT: MOATOTOBKY OOYyYaroluXcs,
OpPUEHTHPOBAHHBIX Ha CIELUATBHOCTH B 001aCTH HH()OPMAIIMOHHBIX TEXHOJIOTHIA 1 HH)KEHEPHBIE
CHEIHUAIbHOCTH, y4YacTHE€ B MPOEKTHONM M HCCIIENOBATENbCKON N1eATEIbHOCTH, CBSI3aHHOW C
COBPEMEHHBIMU HAlpaBJICHUSIMH OTpaciu MH()OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH,
MOJArOTOBKY K YYacTHIO B OJIMMIIMAZaX MU caade EIMHOro rocylapCTBEHHOIO SK3aMeHa IO
uH(pOpMaTUKE.



[TocnemoBaTenbHOCTh M3YYEHUS TEM B Tpejeiax OJHOrO Tojaa OOydYeHHS MOXKET OBITh
U3MEHEHa 10 YCMOTPEHHMIO YYHUTENsl NpPU IMOATOTOBKE pabodell mporpamMmbl U IOYPOYHOTO
TUTAHUPOBAHMSL.

OOm1ee ynciIo YacoB, pEeKOMEHJOBAHHBIX JUIA U3ydeHHst nHpopmaTtuku — 272 vaca: B 10
kiacce — 136 yacoB (4 yaca B Hezeno), B 11 kimacce — 136 yacoB (4 yaca B HEACIIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC

udpoBasi rpamoTHOCTH

TpeboBanust TeXHUKN 0€30MACHOCTH U TUTHEHBI IIPU PadOTE ¢ KOMITBIOTEPAMU H APYTUMH
KOMIIOHEHTaMH LIU(PPOBOT0 OKPYKEHHUS.

[Tpuniunsl  pabOThl KOMIIBIOTEPOB M KOMITBIOTEPHBIX CHUCTEM. ApPXHUTEKTypa (oH
Helimana. ABTOMaTH4€CKOE BBIIIOJIHEHHUE IPOrpaMMBI IporieccopoM. OnepaTtuBHast, NOCTOSTHHAS
U JonroBpeMeHHas mnamsaTb. OOMEH JaHHBIMH C MOMOIIBI0 IKH. KOHTposiepsl BHEUIIHHX
ycrpoiicTs. [IpsiMoit JoCcTyn K IaMsITH.

OcCHOBHbIE TEHJCHIMM pPa3BUTUS KOMIBIOTEPHBIX TexHoJorui. IlapannenbHble
BblUKCIcHUs.  MHoromnpouneccopubie  cuctemsl.  CynepkommbroTepbl.  PacnpenenéHsbie
BBIYHCIIUTENLHBIE CUCTEMBI U 00paboTKa OONMBIIMX JaHHBIX. MoOUIbHBIC ITU(POBBIE YCTPOHCTBA
U HX Ppoidb B KOMMYHUKalUMsAX. BcTpoeHHple KoMIbrOTEPBl. MUKPOKOHTPOJUIEPHI.
Pob6orusupoBanHble NpOM3BOACTBA.

IIporpammHOe obOecrieyeHHE KOMIIBIOTEPOB UM KOMIIBIOTEPHBIX CHCTEM. Buabl
IpOTPaMMHOTO obecriedeHus: U ux HaszHaueHne. OCOOCHHOCTH MPOrPaMMHOTO OOecredeHUs
MOOWIBHBIX ycTpoiicTB. IlapamnensHoe nporpamMupoBanue. CHUCTEMHOE INpOrpaMMHOE
oOecnieuenue. OnepanuoHHble cUCTEeMbl. YTHINTHL. JlpaiiBepsl ycrpoiicTB. WHCcTammsiuus u
JEUHCTAIUISIIMS IPOTPaMMHOTO 00eCIeUeHHMS.

@aitnoBsle cucTeMbl. [IpUHIMIBI pa3MeleHus: 1 UMEHOBaHUsI (DaiijIoB B JOJITOBPEMEHHOM
namsty. [laGnoHb! A1 onucanus rpymnm ¢ainos.

[TporpammHuoe obecrieuenure. JInieH3upoBaHUe MPOrpPaMMHOTO 00eCTIeYeHHS B I (HPOBBIX
pecypcoB. llpompuerapHoe u cBoOoaHOe mporpamMmHoe oOecrneuenue. Kommepueckoe u
HEKOMMEPYECKOE HCIIOJIb30BAaHUE IPOrPAMMHOIO OOECeueHuss U LUPPOBBIX PECYpPCOB.
OTBEeTCTBEHHOCTh, YyCTaHABIMBAaEeMas 3aKoHoAarenbCTBOM Poccuiickoni ®enepannn 3a
HENPaBOMEPHOE UCMOIb30BaHUE MPOrPaMMHOI0 o0ecriedeHus U U(PPOBHIX PECYPCOB.

[IpyHIMIIBI OCTPOEHUS M alIapaTHBIE KOMIIOHEHThl KOMIIBIOTEPHBIX ceTeil. CeTeBble
npotokoiel. Cetsh UnTEpHET. Anpecanus B cetu MutepHet. [Ipotokonsl cteka TCP/IP. Cuctema
JIOMEHHBIX UMEH.

Paznenenne [P-cetm Ha moacetw ¢ noMomblo  Macok moxaceredl.  CereBoe
agMuHMCTpupoBaHue. IlolydeHne NaHHBIX O CETEBBIX HAcTpolkax Kommbrorepa. IIposepka
HaJIM4Us CBSA3U € y3710M ceTu. Onpenenenyue MapupyTa ABHKEHUs TaKETOB.

Bunsl gearensHoctu B cetu MutepHer. CepBucel WHTepHera. I'eonHdopmairioHHble
cUCTEMBI. ['€0JIOKAI[MOHHBIE CEPBHUCHl PEaIbHOrO0 BpPEMEHH (HampuUMep, JOKalus MOOMJIBHBIX
Tene(pOHOB,  ONpEeJeNeHHe  3arpy>KeHHOCTH  aBTOMAarucTpajieif),  HMHTEepPHET-TOProBIl,
OpoHUpOBaHWE OMIJIETOB U TOCTUHHII.

I'ocynapcTBeHHBIE DIIEKTPOHHBIE CEPBUCHI U yciayru. ColuanbHble CETH — OpPraHu3alus
KOJUJIEKTUBHOT'O B3aMMOJEHCTBUS 1 oOMeHa JaHHbIMH. CeTeBON ITHKET: IpaBuJia MOBEICHUS B
kubepnpoctpanctBe. I[lpobrema moATMHHOCTH mONydYeHHOW uHGpopMmanuu. OTKpBITHIE
o0pa3oBaTellbHbIE PECYPCHI.

TexHOreHHblE W JKOHOMMYECKHME  YIpO3bl, CBA3aHHBIE C  HCIOJb30BAaHUEM
HMH(OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJIOTUNA. O0111e mpobieMbl 3auThl HHGOpMaLuy U
uHpopManMoHHOM Oe3omacHocTH. CpeacTtBa 3amMThl  MHGOpPMAMM B KOMIIBIOTEpax,
KOMIIBIOTEPHBIX CETSIX W aBTOMAaTH3UMPOBAHHBIX HH(OpMaIMOHHBIX cuctemax. IIpaBoBoe
obecrnevueHrne nHHOPMAIIMOHHON OE30MaCHOCTH.

[IpenoTBpaiieHe HECAHKIMOHWPOBAHHOIO JOCTyNa K JHMYHOM KOH(UACHIHAIbLHOU
uHpOpMaLlUK, XpaHALIeWcs Ha IEepCOHAIBHOM KOMIIBIOTEpE, MOOMIIBHBIX YCTpPOWMCTBaX.
Bpenonocnoe mnporpammHoe obecriedeHHe U CIOCOObl OOppOBI C HUM. AHTHUBHPYCHBIE



nporpaMmMsl. Opranusanus JMYHOTO apxuBa nHpopmauuu. PesepsHoe konuposanue. [laponbHas
3alllUTa apX1Ba.

HIndpoanue nanupix. CUMMeTpUYHbIEe U HecuMMeTpuuHble mnpsl. [Hndpsr npocroit
3amensl. [udp Lesaps. [Lndp Bwkenepa. Anroputm mudpoanus RSA.

TeopeTnyeckue 0CHOBbI HHPOPMATHUKH

Wudopmanus, nanaeie u 3HaHuA. VH(POpMAIIMOHHbBIE MPOLIECCH B MPHUPOJIE, TEXHUKE U
o01iecTBe.

HenpepbiBHBIE U AMCKPETHBIE BEIMYMHBI M CUTHANBL. Heo0X0AMMOCTh AMCKpPETH3aLUU
uH(pOpMaLny, IpeHa3HaueHHOM 7151 XpaHEeHUsl, nepeaayn 1 o0padoTKU B IM(PPOBBIX CUCTEMAX.

JIBon4yHoe KoaupoBaHue. PaBHOMEpHBIE M HEpaBHOMEpHBIE KOAblL. JlekomupoBaHue
COOOLIEHNH, 3alIMCAHHBIX C IIOMOIIbBI0 HEpaBHOMEPHbIX KozoB. Yciosue Pano. Iloctpoenue
OJIHO3HAYHO [JEKOAMPYEMBIX KOJOB C IOMOIIBIO JAepeBa. EAMHUIIBI M3MEpPEHHs KOJIMYECTBa
uHpopmanuu. AnpaBUTHBIA IOIXO0/ K OLIEHKE KOJIMYeCTBa MH(OPMAIIH.

Cuctembl cuucnenus. Pa3BépHyTas 3anmuch LENbIX W APOOHBIX YMCEN B MO3HIMOHHOM
cucreMe cuucieHuss. CBOICTBa MO3MIIMOHHOM 3allUCH YMCNA: KOJIMYECTBO LUGDP B 3alUCH,
IPU3HAK JEJIMMOCTH YHUCJIa HA OCHOBAaHUE CHCTEMbI CUMCIICHUS. AJTOPUTM IEpeBOJa LIEJIOro
qucia U3 P-n4HON CUCTEMBI CUMCIIEHUS B JECITUUHYIO0. AJITOPUTM NEpEBOIa KOHEUHOU P-nyHoM
IpoOu B AECATUYHYIO. AJTOPUTM IEPEBOA LEIOTO YUCIIA U3 IECATHYHONW CUCTEMBI CYHCIICHUS B
P-uunyro. IlepeBox koHeuHoW AecsTuuHOM apobu B P-munyro. /[Bowunasi, BocbMepUYHAas U
HIECTHAJIaTEpUYHAsl CUCTEMbI CUMCIIEHUS, CBA3b MEXIy HUMH. Apudmerndyeckue onepanuu B
MO3ULMOHHBIX CUCTEMaX cUnciIeHUs. TponuHas ypaBHOBELIEHHAsI CUCTEMA CUUCIICHMS. JBONYHO-
JECSITUYHAs CUCTEMA CUUCIICHUSI.

KomupoBanue tekctoB. KommpoBka ASCII. OnnoOGaiiTHeie koaupoBku. CraHmapT
UNICODE. Koamposka UTF-8. Omnpenenenue WHPOPMAIMOHHOTO O0BEMA TEKCTOBBIX
COOOILLIEHUN.

KomupoBanue nzobpaxkennii. OrieHKa HHPOPMALIUOHHOTO 00bEMa rpa)uIecKuX JaHHBIX
OpU 3aJaHHBIX pa3pelleHnd U TiyOMHe KoJaupoBaHus LBeTa. L[BeroBble Mojnenu. BexropHoe
koaupoBanue. @opmatel rpaduueckux Qaitnon. TpéxmepHas rpaduka. OpakranbHas rpaduka.

KonupoBanue 3Byka. OrneHka HMH(GOPMAIMOHHOTO 00BbEMa 3BYKOBBIX MJAHHBIX IpU
3a/laHHBIX YaCTOTE JUCKPETU3ALMH U Pa3psIIHOCTH KOJUPOBAHUSI.

Anrebpa noruku. IlonsThe Bbicka3biBaHUsA. BpickasbiBaTenbHbIe (OpMBI (IIPEAUKATEHI).
KBaHTOpBI CylIecCTBOBaHUS U BCEOOLTHOCTH.

Jlornueckue onepaiuu. TaOmauubl UCTUHHOCTH. Jlormueckue BelpaskeHHs. Jlormueckue
ToKJecTBa. Jloka3aTenbCTBO JIOTMUECKHUX TOXAECTB C TIOMOIIbIO TaOJMI] HMCTUHHOCTH.
Jlornueckue onepanuu 1 ONEPALUN HaJ MHOXKECTBAMH.

3aKoHbl anreOpbl JOTUKU. DKBUBAJIEHTHBIE MPEOOPa30BAHUS JIOTUYECKUX BBIPAXKECHUI.
Jlornueckue ypaBHEHHsI U CUCTEMBI YPaBHEHUM.

Jlornueckue QpyHKIMU. 3aBUCHMOCTbh KOJMYECTBA BO3MOXKHBIX JIOTHYECKUX (PYHKLIUN OT
KOJINYeCTBA apryMeHTOB. [1oJiHbIe CCTEMBI JIOTHYeCKUX (YHKINH.

Kanonuueckue @opmbl jormdeckux BblpaxeHUil. CoBEpIIEHHbIE NU3bIOHKTUBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHBIE (POPMBI, AITOPUTMBI UX ITOCTPOEHUS 110 TaOIUIE HCTUHHOCTH.

Jlornueckue anemMeHTsl B coctaBe komnberoTepa. Tpurrep. Cymmarop. MHOropa3psiaHblil
cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKMX JJIEMEHTax I10 3aJaHHOMY JIOTUYECKOMY
BBIPAXEHHIO. 3aIIUCh JIOTUYECKOTO BBIPAXKEHHUSI 110 JIOTHYECKOU CXeMe.

IIpencraBienne HENbIX YUCEN B MaMATH KOMIIbIOTepa. OrpaHUYEHHOCTD IMana3oHa YUCell
IIpU OTpaHMYEHUHN KoJnW4ecTBa pa3psaoB. llepenonHenue paspsanHoil ceTku. besz3sHakoBble U
3HAKOBbIE JaHHbIE. 3HAKOBBIN OUT. JIBONYHBII JOMOTHUTEIBHBIN KOJ OTPUIIATEIbHBIX YHCEIL.

[ToburoBeie normueckue omepanuu. Jlormyeckuii, apupmMeTHUeCKU W IUKIMYECKHUNA
casury. lllugpoBanue ¢ moMoIbI0 TOOUTOBOM omepanun «uckmoyatomee NJIN».

[IpencraBieHue BEIIECTBEHHBIX 4YHCENl B MaMsITH KOMIbIOTEpa. 3Hayamlias 4acTb U
nopsiIok  uucna. Jlpama3oH 3HaueHW BellecTBEHHBIX uyucen. [IpoGiembl  XpaHeHUs



BEILIECTBCHHBIX YHCEJl, CBSA3aHHBIE C OrPAaHUYCHUEM KOJMYECTBA pa3psloB. BrinmoigHeHue
olepanuii C BEIIECTBEHHBIMHU YUCIIaMH, HAKOTIJICHUE OUTHOOK MPH BHIYHUCICHUSX.

AJITOPUTMBI M IPOrPAaMMHPOBAHHE

OnpeneneHre BO3MOXHBIX PE3yJIbTaTOB PabOTHI MPOCTEHIINX aITOPUTMOB YIPaBICHUS
WCIIOJIHUTENIIMU U BBIYUCIUTEIBHBIX aJIrOpUTMOB. OmpenesieHne HUCXOIHBIX JaHHBIX, IpU
KOTOPBIX QJIFTOPUTM MOXKET AaTh TPeOyeMblil pe3ybTart.

Otanbl pelieHus 3aja4 Ha Kommbrorepe. MHCTpyMEHTalbHBIE CPENCTBA: TPAHCIATOD,
OTJIaYMK, TpopuIrpoBIIMK. KOMIHUIAIMS 1 HHTEpIIpeTaIus IporpaMM. BUpTyalibHbIe MallIMHBL.

WurerpupoBannas cpefa pa3paborku. MeTtonasl oTiaaku mporpamM. Mcrmosb3oBaHue
TpaccupoBOYHBIX Tabmuu. OTiagouHslii BeIBOJA. [lomiaroBoe BbImonHEHHE HporpaMMmel. Touku
octa”oBa. [IpocMOTp 3HaUE€HMI IEPEMEHHBIX.

S3pik mporpammupoBanus (Python, Java, C++, C#). Tunbl naHHBIX: LIEIOYHCICHHBIE,
BEILECTBEHHbBIC, CHMBOJIbHBIE, JIoTuueckue. BerBnenus. CnoxHelie ycnoBus. L{ukibl ¢ ycnoBueM.
[ukael o nepeMeHHOM. B3anmo3aMeHsseMOCTh pa3IMuHbIX BUAOB LIMKJIOB. MIHBapuaHT LUKIIA.
CocraBiieHHe LUKIIA C UCIIOIb30BAHUEM 3apaHee ONPEAeIEHHOIO HHBAPUAHTA LIUKIIA.

JoxymentupoBanue nporpamm. HMcnonp3zoBanne koMMeHTapueB. [loaroToBka onucanus
MIpOrpamMMbl U UHCTPYKLIUHU JJIS1 IOJIb30BaTEIA.

AnropuT™Mbl 00pa0OTKM HATYpaJbHBIX YMCENl, 3alIMCAHHBIX B IMO3UIIMOHHBIX CHCTEMAax
CUMCIICHHUS: pa30MeHHe 3amuch 4YHclia Ha OTHAeibHbIe LU(DPBI, HAXOXKICHHE CYMMBI U
npou3BeAeHus Hpp, HAXOXKICHHE MAaKCUMaJIbHON (MUHUMAIBHON) U PHI.

HaxosxieHue Bcex mpocThIX YKcen B 3aJJaHHOM Auana3oHe. [IpencraBienue uucna B Buae
Habopa MPOCThIX COMHOXKUTENEH. AITOPUTM OBICTPOrO BO3BE/ICHUS B CTEIIEHbD.

O06paboTka naHHBIX, XpaHsAmuxcs B (aiinax. TexcToBbie U ABoNUYHBIE (aiinbl. DailnoBbIe
niepeMeHHkbIe ((haiinoBeie yka3aTenu). Urenne u3 daiina. 3anuch B (aii.

Pa3buenue 3amaun Ha nonzanaun. [logmporpammel (mpoueaypsl u GyHKuu). Pekypcus.
PexypcuBubie 00bekThl ((ppakTansr). PexypcuBHbie mpoueaypbl U ¢yHKIuH. Mcmons3oBanue
CTEKa JJIs1 OpraHU3alU1 PEKYPCUBHBIX BBI30BOB.

Hcnonws3oBanne craHgapTHOW OMOIMOTEKM s3bIKa MporpamMMupoBaHusd. [loaximrodeHue
O6MOIMOTEK MOANPOTrpaMM CTOPOHHUX MPOM3BOAUTENCH. MOAYNbHBIA NPUHLIMIT TTOCTPOEHUS
POrPaMM.

Yucnennsle MeToibl. TouHOE M MPUOIMKEHHOE pelieHus 3aauu. YucieHHbIe MeTObl
pelleHus ypaBHEHM: MeToja 1epedopa, MEeTOJA IOJIOBUHHOro jeneHus. I[lpubnmxénHoe
BBIYUCIICHUE JUIMH KPUBBIX. Bbruncienue romaaeid Guryp ¢ moMoIblo YMCIEHHBIX METO/I0B
(MeToa mpSIMOYTOJIbHUKOB, MeTo1 Tpamnenui). [lonck makcumyma (MMHUMyMa) GYHKIUU OJHOM
NIEPEMEHHOI METO0M IIOJIOBUHHOTO JIEJICHUS.

O0paboTka CUMBOJIBHBIX JaHHBIX. BCTpoeHHbIE PYHKIMU SI3bIKa POTPaMMHUPOBAHUS JIJIS
00pabOTKM CHMBOJIBHBIX CTPOK. AJTOPUTMBI OOpabOTKM CHUMBOJBHBIX CTPOK: MOJCYET
KOJIMYECTBA MOSBJICHUM CHMBOJIA B CTPOKE, pa30MEHHe CTPOKHM Ha CJIOBa IO MPOOEIbHBIM
CHUMBOJIaM, IIOUCK MTOJICTPOKH BHYTPU JaHHOM CTPOKH, 3aMEHA HallICHHOH NOACTPOKH Ha APYTYIO
CTpoKy. ['eHepanus Bcex CJIOB B HEKOTOPOM aj¢aBUTE, YIOBIETBOPSAIOMINUX 3aJaHHBIM
orpannueHusM. [Ipeobpa3zoBaHue yncia B CHMBOJIBHYIO CTPOKY M 00paTHO.

MaccuBbsl M TOCEI0BAaTENbHOCTH 4YHcel. Bprunciaenne oO0OOHIEHHBIX XapaKTepUCTUK
3JIEMEHTOB MAacCHBa WJIM YHCIOBOH IMOCIENI0BATEIbHOCTH (CYyMMBI, MPOU3BENCHUS, CPEIHEro
apu(QMEeTUYECKOr0, MUHHUMAJIBHOTO U MAaKCHUMaJbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB,
YIOBJIETBOPSIOIIMX 33/IaHHOMY YCIIOBHIO). JINHEHHBIN MOUCK 3aJaHHOTO 3HAYEHHSI B MAaCCHBE.

CoptupoBka ogHOMEpHOro mMaccupa. IIpocTeie METOIbl COPTHUPOBKU (METOA Iy3BIPHKA,
METO/ BBIOOpa, COPTUPOBKa BcTaBkaMu ). COpTHpOBKa CIUsIHUEM. bbicTpas copTHpOBKa MaccuBa
(amroput™M QuickSort). /IBOWYHBINM MOUCK B OTCOPTUPOBAHHOM MAaCCHBE.

JIByMepHbIE MacCUBBI (MaTpHIlbl). ANTOPUTMBI O0OpPaOOTKH JBYMEpPHBIX MAacCHUBOB:
3all0JIHEHHE JByMEPHOTO YHCJIOBOI'O MAacCHBa IO 3aJlaHHBIM IpaBUjIaM, MOUCK 3JEMEHTa B



JIBYMEPHOM MAaCCHUBE, BBIYHMCIEHUE MAKCUMyMa (MHHMMYMa) U CyMMBI 3JIEMEHTOB JIByMEPHOIO
MaccHBa, IEPeCTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOT'O MAaCCHBA.

NudopManmoHHble TEXHOJIOTHH

TexcroBsii npoueccop. PenaktupoBanue u ¢popmaruposanue. [Ipoepka opdorpaduu u
rpaMMaTuky. CpeacTBa IOMCKA M aBTO3aMEHBI B TEKCTOBOM ITpoLeccope. Vcnonb30Banne CTUIEH.
CTpyKTypupOBaHHbIE TEKCTOBBIE JHOKyMeHThL. CHOCKH, ornaBienue. KomekruBHas pabora c
JOKYMEHTaMu. VIHCTpyMEHTBI pelieH3UpOBaHUs B TEKCTOBBIX Iporeccopax. O6siauHble CepBUCHI.
HenoBass mnepenucka. Pedepar. IlpaBuna UUTUPOBAaHUS WMCTOYHUKOB U odopmiieHus
6ubnuorpaduueckux ccbutok. OpopmiieHHe CIUCKa JIUTepaTypbl. 3HAKOMCTBO ¢ KOMIIbIOTEPHOM
BEPCTKOM TeKkcTa. TexHHueckue cpeicTBa BBoja TekcTa. Crenuanu3upoBaHHBIE CpPEICTBA
pPENAaKTUPOBaHUS MAaTEMAaTUYECKUX TEKCTOB.

Anamu3  paHHbIX. OCHOBHBIE  3aJayd  aHajgu3a JAHHBIX:  IIPOrHO3MPOBAHUE,
Kjaccuukanus, KiacTepus3alus, aHaln3 OTKIoHeHHH. [locienoBaTenbHOCTh peleHHs 3anay
aHanmM3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX, OYMCTKA U OLIEHKA KayecTBa JAHHBIX, BEIOOP W/WIN
IOCTPOCHHE MOJIeNH, MNpeoOpa3oBaHUE MJAaHHBIX, BHU3yalM3allMs [aHHbBIX, HHTEpIpeTalus
pe3ynbTatoB. IIporpaMMHBIe CpeaCcCTBa U MHTEPHET-CEPBUCHI i 00paOOTKH U IMPE/ICTABICHHS
naHHbIX. bosnbine nanHble. MamuHHoe o0y4yeHue. MHTeIeKTyalbHbIi aHaIu3 JaHHbIX.

AHanu3 JaHHBIX C TOMOILBIO 3JEKTPOHHBIX TaOiul. BblyncieHne cyMMBbl, CpeaHEro
apupMeTHuecKkoro, HauOosbLIero (HAUMEHBLIEr0) 3HA4YEeHUs JMana3oHa. Bwlumcienue
Kod(puIeHTa KOPPENSIUH ABYX DPSIOB HaHHBIX. [locTpoeHue CTONOYaThIX, JTMHEHYATHIX U
KpyroBbix auarpamm. [loctpoenue rpagukos ¢pynkuuii. [Tonbop nuHum TpeHaa, pemexHue 3aaay
IPOrHO3UPOBAHUS.

YucneHHoe pelleHrne ypaBHEHUH ¢ momoulbio rnojadopa napamerpa. OnTuMu3anus Kak
MOWCK HAWIY4YlIero pemeHus B 3aJaHHBIX ycinoBusx. LlemeBas (yHKIMs, OTrpaHUYCHHS.
JlokanbHble U TN100ANbHBIM MHUHMMYMbI LieneBoil ¢yHkuuu. PemieHue 3amad onTUMM3aLUU C
MIOMOMUIBIO AJIEKTPOHHBIX TAOJIHULI.

11 KIIACC

TeopeTnueckne 0ocHOBbI MHGOPMATHKH

Teopernueckue MoOAXOJbl K OIEHKE KOJIMYecTBa MHGpOpMalMU. 3aKOH aJJUTHBHOCTH
uHpopmanuu. Gopmyna Xapriu. Mapopmanus u sepositHocTs. Gopmyina lllenHona.

Anroputmsl cxatus naHHbIX. Anroput™m RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOpPUTMBI CKATHS JAQHHBIX C MOTEPSAMU. YMEHBIIEHHE TJIIyOMHBI KOJUPOBAaHUS IIBETA.
OcHosHnble uzaen anroputmos cxatus JPEG, MP3.

CkopocTh nepenaud JaHHBIX. 3aBUCUMOCTb BPEMEHM Ieperadd OT MH(POPMAIMOHHOTO
00bEMa JTaHHBIX M XapaKTEpUCTHK KaHama CBs3U. [IpUYMHBI BO3HMKHOBEHHUS OIIMOOK MpU
nepenave AaHHbIX. KoJibl, mo3BoIsAONIME 0OHAPYKUBATh U UCIPABIATH OMIMOKH, BO3HUKAIOIINE
npu nepenaye naHHbIX. PacctosHue Xommunra. KogupoBanue ¢ moBTropeHneM O6uToB. Kojs
X3MMUHrA.

Cuctembl. KommoHeHThl cucteMbl W uX B3aumojneicTBue. CucTeMHBIH 3¢ (eKT.
VYnpasnenue kak nHGOpMAITMOHHBIN TTporiecc. OOpaTHas CBA3b.

Monenn u  MopenupoBanue. lLlens  monenupoBanuss. COOTBETCTBUE  MOJENN
MOJIETUPYEMOMY OOBEKTY WJIM MpPOLECCy, eI MoJearupoBaHus. dopManu3aius MpUKIaIHbIX
3azad.

[IpencraBienne pe3yabTaTOB MOJCIUPOBAHMS B BHJAE, YAOOHOM [JIsi BOCHPUSTHUS
yesoBekoM. ['paduueckoe mpeacTaBieHue JaHHBIX (CXEMbl, TaOIHIIbI, FpaduKn).

I'padbr. OcHoBHble moHsATUSA. Bunbel rpados. Onmcanue rpagoB ¢ MOMOIIBIO MaTpPUIL
CMEKHOCTH, BECOBBIX MATpHIl, CIHCKOB CMEKHOCTH. PelieHue anropuTMHUYecKuX 3ajad,
CBSI3aHHBIX C aHaIM30M TpadoB (IOCTPOCHHE ONTUMAIBHOIO IMyTH MEXAY BepIIMHAMU Tpada,



ONpeCIeHNEe KOJIWYECTBA PpA3JIMYHBIX IIyTEHM MeXAy BEpIIMHAMM OpPHUEHTUPOBAHHOTO
AIUKINYeCcKoro rpada).

JlepeBns. bunaproe nepeso. JlepeBbs nouncka. CriocoOsr 00xoa nepesa. [Ipeacrasnenue
apu(MEeTHUECKUX BBIpRXEHUH B BHJE JepeBa. J[MCKpPEeTHbIE UTPHI JABYX WIPOKOB C IOJTHOMN
uHpopmauueil. Ilocrpoenue nepeBa nepedbopa BapHaHTOB, ONMCAHME CTPATETMU WIPbl B
TabIMuHOM (hopMe. BBHIUTPHIIHBIE U TPOUTPHIIIHBIC TTO3ULUHU. BEIMTPHIIIHBIE CTPATETHH.

CpenctBa uCKycCTBEHHOro  uHTesuiekTta. (CepBHCBHl  MAlIMHHOIO — I€peBOJa U
pacrio3HaBaHus yCTHOH peun. KoruntusHble cepBuCHl. MaeHTHDUKAIMS U TTOUCK U300paKeHHIA,
pacriosHaBaHue Jul. CamooOywaromuecss cucTeMbl. VICKycCTBEHHBI  MHTEIUIEKT B
KOMITBIOTEPHBIX UTpax. Mcroiab30BaHHE METOJOB MCKYCCTBEHHOTO HWHTEIUIEKTa B O0YYaroIIuX
cucreMax. Mcronp3oBaHre METO0B UCKYCCTBEHHOTO MHTEJUIEKTa B poOoToTexHuKe. MHTepHeT
Belel. IlepcriekTuBbl pa3BUTHA KOMIIBIOTEPHBIX MHTEIIEKTYalIbHBIX cucTeM. HelpoHHBIE ceTH.

AJITOPUTMBI U IPOTPAMMHPOBaHHE

@opManuzanus NOHATUA anropurma. Mammuaa TeropvHra Kak yHuBepcalabHash MOJCIb
Boluncienuil. Teauc Yeépua—Twropunra.

OreHKa CIIOKHOCTH BbIUMCIEHUH. Bpems paboTsl 1 00bEM HCHOIB3YyEMOM MaMsITH, UX
3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OIlEHKa aCUMITOTHYECKOW CIIOXKHOCTH
QITOPUTMOB. AJITOPUTMBI TTOJMHOMHAIBHOHN cloxHOCTH. [lepebopubie anroputmsl. [Tpumepst
Pa3IMYHBIX AJITOPUTMOB PEIICHUS OJHOM 3a7au, KOTOPbIE UMEIOT Pa3JINYHYIO CIOKHOCTb.

[Touck mpocTBIX YHMCeNn B 3aJaHHOM JHANA30HE C IMOMOUIBIO AITOPUTMa «PELIETO
Opatochenay.

MHoropa3psiHbIe eble Yhcia, 3aa9d JITHHHON apu(pMeTHKy.

CrnoBapu (accouuaTHBHBIE MAacCHBBI, OTOOpaxkeHus). Xom-tabmuuel. IlocTpoenue
an(aBUTHO-4aCTOTHOI'O CJIOBAps [ 33JaHHOTO TEKCTA.

Crexku. AHanM3 NPaBUJILHOCTH CKOOOYHOTO BhIpakeHMs. Bprunciienue apudmernieckoro
BBIPA)KEHUSI, 3aIMCAHHOTO B MOCT(HUKCHOM (hopme.

Ouepenu. Mcnonp30BaHue ouepeau i1l BpEMEHHOIO XpaHEHUS IaHHBIX.

Anroputmel Ha rpadax. IloctpoeHne MUHMMAabHOTO OCTOBHOTO JI€p€Ba B3BELIEHHOTO
CBSI3HOTO HEOpPHUEHTHpOBaHHOro Trpada. KoiauuecTBo pa3nuyHbIX MyTeH MeXay BepLIMHAMU
OpPUEHTUPOBAHHOTO AlUKINYecKoro rpada. Anroputm JleWKCTpsl.

HepeBbs. Peanusanus aepeBa ¢ NOMOILBIO CCBUIOYHBIX CTPYKTYp. JIBonuHbIe (OMHApHBIE)
nepeBbst. [locTpoeHue nepeBa A 3aJaHHOTO apu(METHUYECKOro BbIpakeHUs. PekypcuBHbIE
ITOpUTMBI 00X0/1a fepeBa. Mcnonb30BaHUe CTeKa U oYepean A 00Xo0/1a 1epeBa.

JlnHaMpuyeckoe MpOrpaMMHMpPOBAHHE KaK METOJ peUleHUs 3a7a4 C COXPaHEHHEM
IIPOMEXYTOUHBIX  PE3yJIbTATOB.  3aJaud, pelmaeMbple C  IOMOLIBI  JUHAMHYECKOTO
IPOrPaMMUPOBAHUSA: BBIYMCICHUE PEKYPCHUBHBIX (DYHKIMH, MOJICYET KOJIMYECTBA BapHUAHTOB,
3a/1a4i ONTUMHU3ALUH.

[TonsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM IpOrpaMMUpOBaHUU. OOBEKTHI U KIIACCHI.
CoiicTBa n MeTo/1bl 00beKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. Pa3paboTka nmporpamm Ha
OCHOBE 00BEKTHO-OPUEHTUPOBAHHOTO NoaxoAa. HKancymsius, HacieqoBaHue, MoJIuMophusm.

Cpensl ObicTpoii pa3paboTku nporpamm. IIpoexTupoBanue uHTEpdeiica moib30BaTeNs.
Hcnonp30BaHre TOTOBBIX YIPABIISEMBIX JIEMEHTOB JIJIsl IOCTpOEHUsI HHTepdeiica.

O0630p A3bIKOB MporpaMmmupoBanus. [loHsTHE 0 MapagUrMax NporpaMMUpPOBAHUSL.

NHpopmManoHHbIE TEXHOJIOTHH

Oranel  KOMIBIOTEPHO-MATEMAaTUYECKOTO  MOJEIMPOBAHUS:  IIOCTAHOBKA  3aJayH,
pa3palboTKa MOJIeNH, TECTUPOBAHUE MOJIENIN, KOMIIBIOTEPHBII 3KCIIEPUMEHT, aHAIN3 PE3yIbTaTOB
MOJCIIUPOBAHUS.

Jluckpernsanuss OpH MaTeMaTH4EeCKOM MOJIEIUPOBAHUN HENPEPBIBHBIX IPOIECCOB.
MopenupoBanue JABWXeHHA. MojenupoBaHie OHOJIOTHYECKUX CHCTEM. MaremaTtudyeckue
MOJIEJIA B SKOHOMHUKE. BpIUncCInTEIbHBIE SKCIEPUMEHTBI C MOJIEIISIMH.



O6paboTka pe3yNbTaTOB J3KCIEepUMeHTa. MeToJ HauMEHbIMX KBaapatoB. OreHka
YHCIIOBBIX MTApaMETPOB MOJICIUPYEMBIX 0OBEKTOB M MpOIecCOB. BoccTaHoBIeHNE 3aBUCUMOCTEN
10 pe3yJIbTaTaM SKCIEPUMEHTA.

BepositHocTtHbie Mogenu. Mertoasl Monte-Kapno. MmuTanroHHOE MOJAEIHPOBAHUE.
CucreMbl MaccOBOTO 0OCITYKUBAHHUS.

Tabnuunbie (pensuuoHHBbIC) 0a3bl AaHHBIX. Tabnmuila — MpeAcCTaBICHUE CBEACHUU 00
OJHOTHIHBIX 00BekTax. Ilone, 3ammceh. Kimrou Tabmmipl. PaGoTa ¢ roroBoii 0a30i JaHHBIX.
3anonuenue 6a3bl gaHHBIX. [lonck, copTupoBKa U GUIBTpaAIMA JaHHBIX. 3alpOChl Ha BEIOOPKY
JAHHBIX. 3alpOChI C MapaMeTpaMu. Beraucisiemsle 1oJjs B 3anpocax.

MmuoroTtabauunbie 0a3bl AaHHBIX. THUIBI CBsi3ell Mexay Tabiuuamu. BHEmHWA Kirod.
[{enocTHOCTH 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0IMYHBIM 0a3aM JaHHbIX.

Nurtepuer-npwiioxenus. [IoHsaTre 0 cepBepHOM U KIMEHTCKOM 4acTAX caiTa. TexHOIorus
«KJIMEHT — cepBep», e€ noctouncTBa U HepocTaTku. OcHOBHI si3pika HTML u kackanubix Tabmuig
ctmteit (CSS). Cuenapuu Ha s3b1ke JavaScript. @opmbl Ha BeO-CcTpaHHUIIE.

Pa3memienue Be6-caiiToB. Ycimyra xoctunra. 3arpyska (aiaoB Ha CauT.

BBoxa m3o00pakeHHil ¢ MCIOIB30BAaHUEM PA3IMYHBIX HU(POBBIX YCTPOUCTB (LU(POBBIX
dboroanmapaToB U MHKPOCKOIIOB, BUIEOKAMEp, CKAHEPOB U JIPYTHX YCTPOHCTB). I'paduueckuii
penakrop. Pa3zpemenne. Kanpuposanue. Mcnpasinenne nepcnektusbl. [ nctorpamma. Koppekuus
ypoBHeH, koppekuus 1Bera. OOeciBeynBaHUE I[BETHBIX H300pakeHuil. Perymn. PabGota ¢
oOnactsMu. OUIbTPHIL.

Muorocnoitasle n3o0paxkenusi. TekcroBele ciou. Macka ciosa. Kanansl. CoxpaHeHue
BbIZicIeHHOW oOnactu. [loaroroBka winmocTpanuii  aisi  BeO-calTOB.  AHHUMUPOBAHHBIC
HU300paKeHHUS.

Bekropnas rpaduka. [IpumuteBel. M3MeHeHHe TOpsIKa 3JIEMEHTOB. BhIpaBHHBaHHE,
pacupenenenue. ['pynnupoBka. Kpuble. @opMarbl BEKTOPHBIX PHUCYHKOB. Mcronb3oBaHue
KOHTYpOB. BekTopu3zanus pacTpoBbIX H300paKeHUI.

[IpyHIMIIBI TOCTPOEHUS M PEJAKTUPOBAHUS TPEXMEPHBIX Moxeneil. CeTouHble MOJEIH.
Martepuansl. MoaenupoBaHue HCTOUHUKOB ocBeleHus. Kamepsl. AqautuBHble TexHoaoruu (3D-
npunTepsl). [ToHsTHE O BUPTYallbHON PEANbHOCTH U JIOTIOJIHEHHON pealbHOCTH.



IJIAHUPYEMBIE PE3YJIbTATbI OCBOEHMS ITPOI'PAMMBI 11O
MH®OPMATUKE (YI'JIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJIHEI'O OBILIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJbTaThl OTPAKAIOT TOTOBHOCTh M CIOCOOHOCTh OOYYarOLIMXCS
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHOM BHYTPEHHEN MO3UIIUEH JIUYHOCTH, CHCTEMOM LIEHHOCTHBIX
OpUEHTALUI, TO3UTUBHBIX BHYTPEHHMX YOEXKICHHMH, COOTBETCTBYIOIIUX TPaJULMOHHBIM
[IEHHOCTSIM POCCUHCKOTO OOIECTBa, PAaCIIMPEHNE KU3HEHHOTO OIBITA M OIBITA JIESTEILHOCTH B
nopolecce  peanu3alMd  CpeACTBaMM  ydyeOHOro  IpeAMeTa OCHOBHBIX  HalpaBJlICHUH
BOCIIMTATEIbHON JESATEILHOCTH.

B pesynbrate u3yueHuss MHPOPMATUKU Ha YpPOBHE CPEIAHEro oOmero odpa3oBaHus y
oOyuarorierocst OynyT c(hOpMUPOBaHBI CIEAYIOIINE JIMNYHOCTHBIE PE3YIIbTATHI:

1) rpa:kaaHCcKOro BOCIUTAHUSA:

OCO3HAHHE CBOMX KOHCTHTYLMOHHBIX IIpaB M OO0S3aHHOCTEW, yBa)KEHHE 3aKOHA U
IPaBOMNOPSJIKA, COOJIOAECHUWE OCHOBOMOJAraloMX HOPM HHGOPMALMOHHOTO IIpaBa U
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

TOTOBHOCTb IPOTUBOCTOSITh MJICOJOIMM 3KCTPEMHU3Ma, HalMOHAJIM3Ma, KceHodoouwu,
JUCKPUMHHALIMA 10 COLMAJIbHBIM, PEIMTMO3HBIM, PAacoBbIM, HAI[MOHAJIbHBIM IpPU3HAKaM B
BUPTYaJIbHOM IIPOCTPAHCTBE;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

LIEHHOCTHOE OTHOLICHHE K MCTOPUYECKOMY HAcleAMIo, NOCTHXeHUsIM Poccun B Hayke,
UCKYCCTBE, TEXHOJOTHAX, IIOHUMAaHHE 3HA4YeHHs WH()OPMATHUKKM KaKk HAyKd B IKU3HU
COBPEMEHHOI'0 00LIeCTBa;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT0 TIOBEACHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAllMIO U MPUHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSCh
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM 4Hciie B ceTH VIHTepHeT;

4) 3cTeTH4YeCKOro BOCIIMTAHMSA:

ICTETHUYECKOE OTHOUIEHHE K MHpY, BKIIOUYasi JCTETUKY HAyYHOTO U TEXHHYECKOIO
TBOPYECTBA;

CIOCOOHOCTh BOCTIPUHUMATh Pa3IUYHbIE BHJIbI HCKYCCTBA, B TOM YHCJIE€ OCHOBAaHHOTO Ha
MCIIOJIb30BaHUU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

5) ¢pusuveckoro BocnuTAHMUSA:

c(hOPMHUPOBAHHOCTh 3JI0POBOTO U 0Oe30macHOro oOpas3a IKWU3HH, OTBETCTBEHHOTO
OTHOILEHHSI K CBOEMY 3/I0pPOBbIO, B TOM YHCIE 3a CUET cOoOIroeHUsT TpeOoBaHUI Oe30macHoM
AKCIUTyaTalu CPeACTB HH(POPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI;

6) TPy10BOr0 BOCIIUTAHUSA:

FOTOBHOCTb K  AaKTUBHOM  JCATENBHOCTH  TEXHOJIOTMYECKOM M COLMAIbHOMN
HaNpaBJIEHHOCTH, CIOCOOHOCTh MHUIMHPOBAThH, IJIAHUPOBATH M CAMOCTOSTENIBHO BBIMOIHAThH
TaKyIO JesITeIbHOCTD;

uHTepec K cdepam npodecCHOHATBHON NEeATETbHOCTH, CBSI3aHHBIM C HH(OPMATHKOH,
IPOrpaMMUPOBAHUEM U MH(MOPMAIIMOHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMU Ha JOCTHXKEHUSIX
HayKl HMH(OPMATHKH M HAay4YHO-TEXHHYECKOTO Mporpecca, YMEHHE COBEpLIaTh OCO3HAHHBIN
BbIOOp Oyrymieit mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh U CHOCOOHOCTh K 00Pa30BaHUIO M CaMOOOpPA30BaHUIO HA MPOTKEHUM BCei
KU3HU;

7) 3IK0I0THYECKOr0 BOCTIMTAHUSA:

OCO3HaHUE II00alIbHOI0 XapaKTepa SKOJOTHYECKUX POOIIeM U IMyTeH UX pelieHus, B TOM
quciIe ¢ y4ETOM BO3MOKHOCTEH HH(DOPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA;



8) HeHHOCTH HAYYHOT0 TO3HAHUSA:

c(OPMHPOBAHHOCTE MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAYKH, TOCTHKEHUSIM HayYHO-TEXHUYECKOTO Iporpecca U 001eCTBEHHOM IPAaKTUKH, 32
CuéT TMOHMMAHUS pOJM HMH(YOPMAIMOHHBIX pPECYpcoB, HWH(POPMALMOHHBIX TPOLIECCOB U
MH(OPMALIMOHHBIX TEXHOJIOTHM B yCIOBUAX LU(POBON TpaHchopMalud MHOTUX chep KU3HU
COBPEMEHHOT'0 00IIeCTBa;

OCO3HaHHE IIEHHOCTU HAYYHOU JEeSTeNIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
HCCICAO0BATCIILCKYIO ACATCIIbHOCTD HHAUBUAYAJILHO U B I'PYIIIIC.

B npomecce nocTHKeHUsS JTUYHOCTHBIX pPE3YJIbTAaTOB OCBOCHHUS MPOrpaMMBbl IO
uHpopMaTuke y  OOydYalOUIMXCS ~ COBEPLICHCTBYETCS  AMOIMOHAIBHBIA  WHTEIUIEKT,
npenoararoIuii ¢OpMUPOBAHHOCTD:

caMOperyJIMpOBaHMsI, BKJIFOYAIOLIETO CaMOKOHTpOJIb, yMEHHue MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, GBITB OTKPBITBIM HOBOMY,

BHYTPEHHEH MOTHBAllMH, BKJIIOYAIOIIEH CTpPEMJICHHE K JOCTHKCHHUIO LIEJIH U YCIEXY,
ONTUMU3M, NHUIIUATHUBHOCTb, YMCHHUC HGfICTBOBaTB, HUCXoas1 U3 CBOUX BOSMOH(HOCTCﬁ;

SMIATHH, BKIIOYAONIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSHUE NPYTHX,
YUUTBIBATh €ro IMnpu OCYHCCTBICHUN KOMMYHUKAIIUH, CIIOCOOHOCTbL K COYYBCTBUIO U
COTIEPEKUBAHUIO;

COIIMAJIbPHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTD BBICTPAMBATh OTHOIICHHA C JPYyTHUMU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHL.

METAINIPEJMETHBIE PE3YJIbTATbBI

B pesynbrate msydenuss mHGOpPMATUKU HA YPOBHE CpPEAHEro OOIIero oOpa3oBaHUs Y
oOyuaromerocsi OyayT CQOPMHpPOBAaHBI METAlpeAMETHBIE pPE3yJlbTaThl, OTPAKEHHBIE B
YHHMBEpCAJIbHBIX YUEOHBIX JEHCTBUSAX, a IMEHHO — MO3HABaTeJbHbIE YHUBEPCAJIbHBIE yUeOHbIE
JNEeHCTBUS, KOMMYHHMKATHBHBIE  YHUBEpCAJIbHblE  ydeOHbIE  JIEHCTBUSA,  pEryJsTUBHBIC
YHHMBEpCaJibHble YUeOHbIE IeHICTBHS, COBMECTHAS ACATEIbHOCTb.

Ilo3naBaTenbHBbIE YHHBeEPCAIbHbIE YUeOHbIe AeiCTBUSA

1) 6a30Bble JIOTHYeCKHE e CTBUS:

CaMOCTOSITENTbHO (DOPMYIHPOBaTh M aKTyalIU3HpPOBaTh MPoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

yCTaHaBIMBATh CYIIECTBCHHBIN MPU3HAK WJIM OCHOBAHUS JIJISl CPAaBHEHUS, KlIacCUUKALIUN
1 0000IIIeHHS;

ONpENEATh UEH IEITeIbHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUU UX TOCTHKEHUS;

BBIABJIATH 3aKOHOMEPHOCTHU U ITPOTHBOPCUHA B paCCMATPHUBACMBIX ABJICHHUAX,

pa3pabaThIBaTh IJIaH PEIICHUS MTPOOIEMBI ¢ YUETOM aHAIH3a HMEIOIIUXCS MaTepUATbHBIX
1 HEMAaTEePHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATE€IBHOCTh, OLIEHWBATh COOTBETCTBUE PE3YJIbTATOB LENSIM,
OLICHUBATb PUCKHN HOCJ'IG,ZICTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIMHUPOBATh W BBIMONHATH PabOTy B YCIOBHUSX pPEAlbHOTO, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE 1eCTBUA:

BIIQ/IETh HABBIKAMU Y4eOHO-HCCIEI0BATENBCKON U MPOEKTHOW AESITeNFHOCTH, HABBIKAMH
paspernieHus: mpooyieM, CIOCOOHOCTBI0O U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TTOUCKY METOJIOB
pELIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3IMYHbIX METOJIOB TO3HAHUS;



OCYIIECTBIIATh Pa3jMyYHbIe BUABI JEATENBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTalrH, NPeoOpPa30BaHUI0 U MPUMEHEHUIO B Pa3IMYHBIX YUYEOHBIX CHTyalHiX, B TOM
YHCIIe IPU CO3JaHUH YUEOHBIX U COIUAIBHBIX TPOEKTOB;

(hopMHUPOBATh HAYYHBII THUIT MBIIIIJICHHS, BIAJACTh HAYIHON TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (POPMYyJIMPOBATH COOCTBEHHBIE 3a/laud B 0OPa30BaTEIbHON JAEATEILHOCTH H
YKU3HEHHBIX CUTYalUsX;

BBIABJIATE HNPUYUMHHO-CICACTBCHHBIC CBA3UM W AKTyaJIM3UPOBATH 3a4dady, BbIABUIATb
TUIO0TEe3y e€ pelIeHus, HAXOIUTh apryMEHTHI JUIsl J0Ka3aTelIbCTBAa CBOMX YTBEPK/IEHUH, 3a/1aBaTh
apaMeTpsl U KPUTEPUU PELICHNUS,

aHAJIM3UPOBATh TMOJYyUYEHHBIE B XOAE pEUICHHs] 3aJaud pe3yJIbTaThl, KPUTUYECKU
OLCHUBATb UX NOCTOBCPHOCTD, IPOTHO3UPOBATH U3BMCHCHHUEC B HOBBIX YCJIOBUAX,

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYILIECTBIIATH IIeJICHANPABICHHBIA MOUCK MEPEHOCa CPEJCTB M CIOCOOOB NIEHCTBHA B
po(hecCHOHATBFHYIO Cpeay;

yMETb [EPEHOCUTh 3HAHMSI B [I03HABATEIbHYI0 U  IPAKTUYECKYIO  00JacTH
KU3HEJEATENIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 001acTei;

BBIBUTATh HOBBIE WJEU, MpeAsiaraTb OpPUTHHAIbHBIC MOAXOAbI W PEIICHHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) pa6ora ¢ unopmaunmeii:

BJIAACTb HaBbIKaAMHU  IIOJYUYCHUA HHq)OpMaHHH U3 HWCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISTh TIOUCK, AaHalu3, CUCTEeMATHU3AlMI0 M HHTEPIPETAIHIO
MH(pOpMaLlUU Pa3InYHBIX BUJI0OB U (OPM MPEIACTABICHUS;

CO3/1aBaTh TEKCTHI B pa3IUYHbBIX (hopMaTax ¢ yu€TOM Ha3HaYeHUS UH(OPMALIUU U [IETeBON
ayJUTOPUH, BBIOMpAsi ONTUMAIBHYIO ()OPMY TPEACTABICHUS M BU3YaIU3aLlUH;

OLIEHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTh WH(pOPMAlLIUU, €€ COOTBETCTBUE IPABOBBIM U
MOpaIbHO-ITHUYECKUM HOpMaM;

UCMOJb30BaTh CPEACTBA HMH(MOPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTMH B
PCIICHMU KOTHUTUBHBIX, KOMMYHUKATHUBHBIX W OPraHU3allMOHHBIX 3aJa4d C CO6J'IIOI[GHI/ICM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU O€30MaCHOCTH, TMTHEHBI, PeCypcocOepekeHus], MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMalIMOHHON OE€30MacCHOCTH;

BJaJIeTh HaBbIKAMM pAacllO3HaBaHMS U 3aIIUTBl MHPOpPMAaLUH, HHGOPMALMOHHON
0€30MacHOCTH INYHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJAbHBLIC yqeﬁm,le JecTBUA

1) o0menue:

OCYIIECTBISITh KOMMYHHUKAIIMH BO BCeX chepax KU3HU;

pacro3HaBaTh HeEBepOaJbHBIC CPEACTBA OOIIEHMs, MOHUMATh 3HAYEHUE COIMATHHBIX
3HAKOB, PACIIO3HABATH MPEANOCHUTKY KOHPIUKTHBIX CUTYAIlMi U CMSTYATh KOH(IUKTHI;

BIIQJIETh PA3IMYHBIMK CITIOCOOAMU OOIICHUS U B3aUMO/ICHCTBHUSI, ApTyMEHTUPOBAHHO BECTH
JTUAJIOT, YMETh CMATYaTh KOH(QIMKTHBIE CUTYaIUH;

Pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIB30BAHHEM SI3BIKOBBIX
CPEICTB.

2) COBMECTHAA 1eATeIbHOCTD:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U UHIUBUAYaIbHON paOOTHI;

BBIOMPATh TEMATHKYy M METOJbl COBMECTHBIX JCUCTBUU C YUETOM OOIIMX WHTEPECOB
BO3MOYKHOCTEHN Ka)KJI0T0 4JIeHa KOJIEKTUBA;



IIPUHUMATh LEJIM COBMECTHOW JIEATENBHOCTH, OPraHU30BbIBaTb M KOOPIMHUPOBATH
JIEHCTBHS 110 UX JOCTUKEHHIO: COCTABIIATH IUIaH JCUCTBUMN, PACIIPEACIIATH POJIU C YYETOM MHEHUH
YYaCTHHUKOB, 00CYKJ1aTh Pe3yJIbTaTbl COBMECTHON PabOTHI;

OLIEHUBATh KaueCTBO CBOETO BKJIA/1a M KAXKJIOTO YYaCTHUKA KOMAH/Ibl B OOIIUI pe3ysbTaT
10 Pa3pabOTaHHBIM KPUTEPUSIM;

IpeaJIaraTb HOBBIE IPOEKTHI, OLICHMBAThb MJEU C NO3ULUU HOBHU3HBI, OPUTHHAIBLHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEJCHUE B DPa3IUYHBIX CHUTYyalUsX,
IPOSIBJIATH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHMBepcaJIbHbIE y4eOHbIe JeilcTBUS

1) camoopranu3anus:

CaMOCTOSITEJIbHO OCYILECTBIISITh [103HABATEIbHYIO JESATEIBHOCTD, BBIABISATH MPOOJIEMBI,
CTaBUTh M (OPMYJIHPOBAaTH COOCTBEHHBIE 33Ja4l B 0Opa30BATENBbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENILHO COCTABJIATh IUIaH PELICHUS TPOOJIEMbI C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH1 y4eOHOro MpeAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U IIPOSIBICHUIO IIUPOKON 3pYTUIIMU B PA3HBIX 00JaCTIX
3HaHMUH, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIa/IETh HaBbIKaMU MIO3HABATENbHOMN pe(IeKCUU KaKk OCO3HAHMSI COBEPILIAEMBbIX JAEUCTBUN
U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIB30BATh MPUEMBI pedIieKCuu
JUISL OLICHKU CUTYalluH, BHIOOpAa BEPHOTO PEIICHMUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHU 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH.

3) npuHATHSA ce0s M APYTUX:

MPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3E PE3YNIbTATOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMU JAPYTroro 4YeJ0BeKa.

HNPEAMETHBIE PE3YJIBTATbBI

B npomecce u3ydeHus Kypca HHGPOpMATHKH YriIyOn€éHHOro ypoBHS 6 10 knacce
o0yJaromuMucs OyIyT JOCTHTHYTHI CIEAYIONINE TPEIMETHBIC PE3YIIbTaTHI:

BJIaJICHHE TPEACTABICHUSAMH O POJIM MHPOPMALUHU U CBA3AHHBIX C HEW INPOILIECCOB B
MpUPOJIEe, TEXHUKE U OOIIECTBE, MOHATHUAMH «UHMOpPMAIUD», «UH(OOPMAITMOHHBIA MPOIIECCY,
«CUCTEMa», «KOMIIOHEHTBI CHUCTEMbID», «CHUCTEMHBIH 3(PPeKT», «MH(POPMAIMOHHAS CHUCTEMa,
«CUCTEMa YTIPaBIICHUS;

BJaJIeHMEe MeTOoJaMH MoucKa uHpopMmanud B ceTd MHTepHET, yMeHHe KpPUTHUECKU
OILIEHUBATh WH(POPMAIIHIO, TIOTYICHHYIO U3 ceTn VHTepHeT;

YMEHHUE XapaKTepu30BaTh OOJbIIME JaHHBIE, NPUBOAUTH NPUMEPHl HMCTOYHUKOB HX
NOJYYCHHUST W HAIPABIICHHS KCIIOJIb30BAHMS, YMEHHE KIIACCH(PHIMPOBATh OCHOBHBIE 3a7adul
aHanmM3a JaHHBIX (MIPOTHO3UMPOBAHME, KIIACCH(HKAIMA, KJIACTEpU3aIMs, aHaIU3 OTKJIOHEHUH),



IIOHUMAaTh IOCIIEI0BATEIbHOCTh PEIIEHHs 3a/lad aHajlu3a JAaHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OUYUCTKA M OIICHKa KauecTBa JaHHBIX, BBHIOOp W/WJIM TOCTPOEHUE MOEIH, NMpeoOpa3oBaHME
JAHHBIX, BU3YyaJIu3allis JaHHBIX, HHTEpIpETalus pe3yibTaToB;

MOHMMAaHHE OCHOBHBIX NPHUHIMIIOB YCTPOMCTBa M (HYHKIIMOHHPOBAHUS COBPEMEHHBIX
CTALlMOHAPHBIX U MOOUJIBHBIX KOMIIBIOTEPOB, TEHACHIUH Pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOIUH;

BJIaJICHHE HaBBIKAMU pPaOOThl C ONEPAlMOHHBIMH CHCTEMaMH, OCHOBHBIMHU BHJIaMHU
IPOTrpaMMHOr0 oOecrieueH s Ul pelleHus yu4eOHbIX 3a/1a4 110 BIOPaHHOH clielaan3ayy;

HaJIM4uue TMPEACTAaBICHUI O KOMIIBIOTEPHBIX CETSX M UX POJU B COBPEMEHHOM MHDE, O
0a30BbIX MPHUHLUIAX OPraHMU3alUU U (PYHKIMOHMPOBAHUS KOMIBIOTEPHBIX ceTed, 00 o0mmx
NPUHIUIAX pa3paboTKU U GYHKIMOHUPOBAHUS UHTEPHET-TIPHIIOKEHHIA;

IIOHMMaHKEe yrpo3 MH(GOPMaAIMOHHON 0€3011aCHOCTH, UCIIOJIb30BAHUE METOOB U CPEJICTB
NPOTHBOACHUCTBUS OSTHM YIrpo3aMm, COONIOZeHHE Mep O€30MacHOCTH, MPEIOTBPAIIAIOLINX
HE3aKOHHOE paclpOCTPaHEHHE IEPCOHAIBHBIX JAHHBIX, COOMIOeHHEe TpPeOOBaHUNH TEXHUKU
0€301aCHOCTH ¥ TUTHEHBI PU paboTe ¢ KOMIBIOTEpPAaMH U APYTUMH KOMIIOHEHTaMH IIU(PPOBOTO
OKpY’>KEHUs, NNOHMMaHHE IIPABOBBIX OCHOB HCIIOJIb30BaHUS KOMIIBIOTEPHBIX Iporpamm, 0Oa3
JAHHBIX ¥ paboThl B ceTH HTEpHET;

[IOHMMaHHE OCHOBHBIX HPUHIUIIOB TUCKPETU3ALMM Pa3IMYHBIX BUAOB HH(pOpMaLUH,
YMEHHE OIpeAesaTh NH(POPMALUOHHBIH 00bEM TEKCTOBBIX, I'pa)UUECKUX U 3BYKOBBIX JIaHHBIX
IpHY 3a/laHHBIX MIapaMeTpax JUCKPETH3allH, YMEHHUE ONPEAEsaTh CPEAHIOI CKOPOCTh Mepeadn
JTAHHBIX, OLIEHUBATh N3MEHEHHE BPEMEHHU Nepeaayl MPU H3MEHEHUH HH()OPMAIIHOHHOTO 00BhEMa
JTAHHBIX Y XapaKTEePUCTHK KaHaJla CBS3H;

YMEHHE HCII0JIb30BaTh MpPU PELICHUM 3aJady CBOMCTBA MO3MIMOHHOHN 3alMcHU 4YHCE,
QITOPUTMA MOCTPOCHMS 3alMCH 4YHCiIa B IO3MLMOHHOM CHCTEME CYMCICHMS C 3a/laHHbIM
OCHOBaHHUEM U ITOCTPOEHHUS YUCIIA 110 CTPOKE, COAEPIKALLEH 3alliCh 3TOr0 Yncia B O3UIMOHHON
cUCTEME CUHMCIICHUS C 3a/laHHbIM OCHOBAaHHEM, YMEHHE BBINOJIHATH apu(METHUECKHE ONIepalliy B
MO3UIMOHHBIX CUCTEMAX CUUCIICHMUS;

YMEHUE BBINOJIHATH IPEoOpa3oBaHUsl JIOTMYECKUX BBIPAKEHHUM, HCHONb3Yys 3aKOHBI
anredpbl JIOTUKH, YMEHHUE CTPOUTD JIOTHYECKOE BBIPAXKEHUE B IM3BIOHKTUBHOMN U KOHBIOHKTHBHOMN
HOpMaJIbHBIX (popMax Mo 3aJaHHON TalNHIle MCTUHHOCTH, MCCIEel0BaTh 00JacTh MCTHMHHOCTH
BBICKA3bIBAHUS, COJIEPXKAILErO IMEPEMEHHbIE, PEIIaTh HECIOKHbIE JIOTMUECKUE YpaBHEHUS U
CHCTEMBI ypaBHEHUI;

MOHMMaHHE 0a30BBIX AJITOPUTMOB OOpaOOTKM YHCIOBOM M TEKCTOBOW HHpOpmanuu
(3amMch yHucen B TMO3UIMOHHOW CHUCTEME CUMCICHMS, HAaXOXJEHHE BCEX IPOCTBIX YHCENl B
3a/laHHOM JIMarna3oHe, 00paboTKa MHOTOPa3psIIHbIX LIEIBbIX YHCENl, aHAIN3 CUMBOJIBHBIX CTPOK U
JPYyTUX), AITOPUTMOB IOUCKA U COPTUPOBKHU, YMEHUE OTIPEIENIATh CI0KHOCTh M3y4aeMbIX B Kypce
0a30BBIX AITOPUTMOB (CYMMHpOBAHHE 3JIEMEHTOB MacCHBa, COPTUPOBKA MacCHBa, MepeOOpHbIE
QITOPUTMBI, JBOMYHBIA TOMCK) M MPUBOAUTH IMPHUMEPHl HECKOJBKHUX AJITOPUTMOB pPa3HOM
CJIOKHOCTH JIJIsl pELLIEHUs OJJHON 3a]auH;

BJIaJICHHE YHUBEPCAIBHBIM SI3bIKOM IPOTrpaMMHUPOBaHMs BEICOKOTO ypoBHs (Python, Java,
C++, C#), npencraBieHUs MM O 0a30BbIX THMAaX JaHHBIX M CTPYKTypaxX JaHHBIX, YMEHUE
UCTOJIb30BaTh OCHOBHBIE YIPABJSIOMIME KOHCTPYKIIMH, YMEHHE OCYUIECTBISATh AaHaJIHU3
NPEJIOKEHHOW TMpPOrpaMMbl: ONpPENENsITh pPe3yabTaThl pabOThl MPOrpamMMmbl TMPHU 3aJaHHBIX
UCXOJHBIX JIaHHBIX, ONpPENeNATh, NPH KAaKUX HCXOJHBIX JaHHBIX BO3MOXKHO MOJIy4YeHHE
yKa3aHHBIX PE3YyJbTaTOB, BBISABIATH JJaHHBIE, KOTOpble MOTYT NMpPHUBECTH K OuIMOKe B padore
porpaMMbl, (POPMYITHUPOBATH MPEUIOKEHUS 110 YIYUIIEHUIO TPOrPaMMHOT0 KOJIa;

YMEHHE CO3[1aBaTh CTPYKTYpUPOBAHHBIE TEKCTOBbIE NOKYMEHTHI M JE€MOHCTPAIIOHHBIE
MaTepuaibl C MCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX IIPOIPAMMHBIX CpPEICTB U
00JIauHBIX CEPBHUCOB;

YMEHHUE UCTIOIb30BaTh AJIEKTPOHHBIE TAOIUIIBI IS aHATIN3a, TIPEJICTaBICHHUS U 00pabOTKU
JaHHBIX (BKJIOYash BBIYMCIIEHUE CYMMBI, CpEJHEro apupMeTH4ecKoro, HauOOJbIIEr0 U



HaMMEHBIIEro 3HAUYCHWH, pellIeHUe YPaBHEHU, BBIOOP ONTHUMAIBLHOIO PEeLIEHMs], T0A00p JIUHUU
TpEeH/1a, pEeLICHHE 3a/1a4 IPOTHO3UPOBAHU).

B nponecce wusydenus kypca HHGPOpMATHKH YyrinyOnaéHHoro ypoBHs 6 11 knacce
o0yyaromuMucs OyIyT JOCTUTHYTHI CIEAYIOLINE TPEIMETHBIC PE3YIIbTaThI:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JOMYCKAaIOIIME OJHO3HAYHOE IEKOJUpPOBAHUE
cooOmeHuii (mpeuKCHBIE KOJbI), MCIOJB30BAaTh IMPOCTEUIINE KOMABI, KOTOPBIC IO3BOJISIOT
oOHapy’KuBaTh U UCIPABIATH OIIMOKYU MpH Nepefaye JaHHbIX, CTPOUTH KO, oOecreurBaromuil
HAMMEHBIIYI0 BO3MOXKHYIO CPEIHIOI0 JJIMHY COOOIICHHS NMPH W3BECTHON YacTOTE CHUMBOJIOB,
HOSACHATH IPUHLHUIIBI PA0OTHI IPOCTHIX AITOPUTMOB CXKATUS JAHHBIX;

YMEHHUE pelIaTh aIrOPUTMHUYECKHE 3a/lauM, CBSA3aHHBIE C aHAIM30M TpadoB (3amauu
IOCTPOCHMS ONTUMAIBHOTO IYTH MEXAYy BeplIMHAMHU rpada, ONpeAeieHHs KOoJINYecTBa
Pa3IMYHBIX IMyTeH MEXIy BEpUIMHAMH OPHUEHTHPOBAHHOIO AalUKIMYECKOro rpada), ymeHue
UCMOJb30BaTh JIEPEBbsl IPU aHAIW3€ W TOCTPOCHUH KOJIOB M JJIA IPEACTaBICHUSA
apu(METHUECKUX BBIPAKCHUHN, MPU PELICHUU 33134 TOUCKAa U COPTUPOBKH, YMEHHUE CTPOUTH
JIEpeBO MIPbl IO 3aJ@aHHOMY aJrOPUTMY, pa3pabaTbiBaTb M OOOCHOBBIBATb BBIUIPBILIHYIO
CTpPATEruio Urpbl;

yMeHue pa3pabaThiBaTh U PeaTn30BbIBATh B BUJIE IPOrpaMM 0a30BbIe alITOPUTMBI, yMEHHE
UCII0JIb30BaTh B IpOrpamMMax JaHHbIE Pa3IMYHbIX TUIIOB C yUETOM OIPAaHUYEHUN Ha IMaNa3oH UX
BO3MOYKHBIX 3HAUEHUH, IPUMEHSTh IPU PEIIEHUM 3a7ay CTPYKTYphl JaHHBIX (CIIUCKHU, CIOBApH,
CTEKH, OYepenu, IEpPEeBbs), HCIIOJIb30BATh 0Aa30BbIE OINEpallMM CO CTPYKTYpaMH JIaHHBIX,
IPUMEHATh CTaHJApTHBIE U COOCTBEHHBIE MOANPOrpaMMbl JIIs1 00paOOTKHM YHMCIOBBIX JaHHBIX U
CHUMBOJIBHBIX CTPOK, CIIOJIb30BaTh MIPH pa3paboTKe mporpaMM OUOIMOTEKH OAIMPOTrPaMM, 3HATH
(YHKLIHMOHAJIbHBIE BO3MOXHOCTH HMHCTPYMEHTAIbHBIX CPEJICTB CpeIbl pa3padOTKH, yMEHHue
UCIOJIB30BAaTh CPEACTBA OTJIAJKM HIpOrpaMM B Cpelde IpOrpaMMHUpOBAaHMS, YMEHUE
JIOKYMEHTHPOBATh MPOTPAMMBb;

YMEHHE CO3/1aBaTh BEO-CTPaHUIIbL;

BJIaJICHHE OCHOBHBIMHU CBEACHUSAMU O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEICTBAX CO3AaHUS
1 pabOThl C HUMH, YMEHHE HCII0JIb30BATh TaOIMYHbIE (PEISIMOHHbIE) 0a3bl JaHHBIX (COCTABIATh
3anpockl B 0a3ax JJaHHBIX, BBIMOIHATE COPTUPOBKY U MOUCK 3amuceil B 6a3e TaHHBIX, HAIOJIHATh
pa3paboTaHHy 0 0a3y NaHHBIX) U CIIPABOYHBIC CUCTEMBI;

YMEHHUE UCTOJIb30BaTh KOMIbIOTEPHO-MaTeMaTHYECKIEe MOAEIH JJIs aHaln3a 00BEKTOB U
npoueccoB:  (GOpMynIMpoBaTh L€1b MOJEIUPOBAHUS, BBINOJIHATh aHAJIU3 PE3yJIbTATOB,
IIOJIyYEHHBIX B XOJE€ MOJEIMPOBAHUSA, OLICHMBAThb COOTBETCTBHUE MOJEIH MOJAEIUPYEMOMY
00BEKTY WJIM IPOIIECCy, MPEACTABIATh PE3YJIbTaThl MOJIEIMPOBAHUS B HATJISITHOM BUJE;

YMEHHUE OpraHU30BbIBaTh JMYHOE MH(POPMALMOHHOE MPOCTPAHCTBO C HCIOJIb30BaHHEM
Pa3IUYHBIX CPEACTB IU(POBBIX TEXHOJOTUH, MOHUMAHUE BO3MOXHOCTEH LHU(POBBIX CEPBHCOB
roCyJJapCTBEHHBIX YCIyT, HU(PPOBBIX 00pa30BaTEIbHBIX CEPBUCOB;

MMOHMMAaHHUE OCHOBHBIX MPUHLHUIIOB Pa0OTHI, BO3MOKHOCTEH M OTpaHUYEHUS] IPUMEHEHUS
TEXHOJIOTUI MCKYCCTBEHHOT'O HMHTEJUIEKTa B PA3JIMYHBIX 00JACTAX, HAJMYME IMPeJICTaBICHUH O
Kpyre pemaeMblX 3aJad MallMHHOrO oOydeHus (paclo3HaBaHMs, KilaccuuKamuu u
IPOTHO3UPOBAHUA) HAJTMUUE MPEACTaBICHUI 00 UCIIOIb30BaHUN UH(POPMALMOHHBIX TEXHOIOTUH
B Pa3IMYHBIX MpodecCHOHATIBHBIX cepax.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KonuyectBo 4yacos DJIEeKTPOHHbIE
HaumenoBanue azjgesoB U TeM ugposbie
Ne i/t EpOrPAMMEI pa Beero KonTpoabuble IIpakTuyeckue f)lgpg:m ar e.])ILHbI e
padoThI padoThI pecypes
Pasnea 1. [lu¢gpoBasi rpaMoTHOCTH
11 KowMmmplorep - yHHBEpCallbHOE YCTPOMCTBO 6
00pabOTKH JaHHBIX
1.2 [IporpammHoe obecrieueHne 6
1.3 KomnbroTepHsble ceTu 5
1.4 Wudopmannonnas 6€30macHOCTb 7 2
Hroro no pazneny 24
Pasnea 2. Teopernyeckue 0CHOBbI HH(POPMATUKH
2.1 [IpencraBnenne nHPOpPMALIMU B KOMIIbIOTepe 19 2
2.2 OcHOBBI anreOphl JIOTUKA 14 1
23 Komnerorepnas apupmeTnka 7 1
Hroro no pazneny 40
Pasnen 3. AnropuT™Mbl M1 IPOrpaMMHpPOBaHHUE
3.1 Bsenenue B nporpaMmMupoBaHue 16 0.5
3.2 BcnomorarenbHble anropuTMbl 8 2
3.3 YucaeHHbIE METOIBI 5 3
34 Anroput™bl 00pabOTKH CUMBOJIBHBIX JAHHBIX = 5 1
3.5 AnTopuTMBI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Paznen 4. UndopmanmoHHbIe TEXHOJIOTHH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHann3 JaHHBIX 8 3
Hroro no pazgeny 14




PesepBHOE Bpemst

14

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

21.5




11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne i/ I;;;?;::f;::me pasieaon " Tem Beero Kontpoabubie IlpakTuyeckue E)Ig;g);?ab;gmﬂm e
padoThbI padoThI pecypeb
Pa3znea 1. TeopeTudeckue 0CHOBbI MH()OPMATHKH
1.1 Nudopmanus u uapopmManimontele nporeccel 10 2.5
1.2 MoaenupoBanue 8 2
Hroro no pazgeny 18
Pa3nen 2. AnroputMbl M IPOrpaMMHUPOBaHUE
2.1 DNEeMEeHTHI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOpUTMBI U CTPYKTYPBI JAHHBIX 28 10
23 OcHoBBI 00BEKTHO-OPUEHTHPOBAHHOTO 16 45
MIPOrPaMMHUPOBAHUS
Hroro no pazueny 50
Pa3zpnen 3. UnpopmannoHHbIe TEXHOJIOTHHA
31 KommnsrorepHo-maremarndeckoe 3 2
MOJEIIUPOBAHUE
32 ba3sl jaHHBIX 10 4
33 Be06-caiitbl 14 4
34 KomnbroTepHas rpaguka 8 3.5
3.5 3D-MonennpoBanue 8 3
Hroro o pazueny 48
PesepBHOE Bpemst 20
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME @ 136 0 36.5




IHOYPOYHOE IINTAHUPOBAHHME

10 KITIACC
KoanuectBo yacoB DJIeKTPOHHbIE
(]
Jl;{;-n Tewa ypoxa Bcero Kontposbueie  Ipakruieckue il;;‘i‘eﬂl/lﬂ :)lg[()l;gzi];feﬂbnme
padoThbI padoThbI pecype
TpeboBanust  TeXHWKH  O€30MACHOCTH U
1 TUTHEHbl TpU paboTe ¢ KOMIIbIOTepaMu U 1
JIPYTUMU KOMITOHEHTaMH U (poBOTO
OKPYKEHHUS
) [MpuHmunsel ~ paboOTbl  KOMIOBIOTEPOB U 1
KOMITHIOTEPHBIX CUCTEM
3 OOMEH JaHHBIMH C  TIOMONIBIO  IIIHH. 1
KoHTposuiepsl BHEIIHUX YCTPONCTB
4 ABTOMATHYECKOE BBINOJHEHUE MPOrPaMMBbl 1
MPOLECCOPOM
OnepaTuBHas, NOCTOSHHASI U JOJITOBPEMEHHAs
5 naMATh. KOHTpoOJIEpBl BHEIIHMX YCTPOMCTB. 1
[IpssMO# HOCTYI K MaMATH
6 CoBpeMeHHbIE KOMITBIOTEPHBIE TEXHOJIOTUH 1
[IporpamMmmHoe obecriedeHre KOMIBIOTEPOB,
7 KOMITBIOTEPHBIX ~ CUCTEM W MOOWIBHBIX |
YCTPOMCTB
] CucremHoe  mporpaMMHOe  oOecrHedeHue. 1
OrnepalmOHHBIE CUCTEMBI
9 YTunuTel. HpaiiBepsl YCTPOWCTB. 1
[TapannenpHOE TPOrpaMMUPOBAHIE
10 WNucramnsmus u JICMHCTAIAIHS
MPOrPaMMHOTO O0ecTieueHust
11 @aiinoBble cucTeMbl. [[puHIMIBL pa3MeleHns 1
U HMMEHOBaHUs (alJIoB B JOJITOBPEMEHHOU




12

13

14
15

namsata. [1labmoHBl Ui ONMUCAHHWS TPYIII
(aiinoB
3akoHonarenbcTBO Poccuiickoit dexnepanuu B
obracTd TporpaMMHOro oOecnedeHus |
JAaHHBIX

[IpyHIMIBI ~ TOCTPOEHUST W anmnapaTHbIe
KOMIIOHEHTBI KOMIIBIOTEPHBIX ceTell. CeTeBble
MIPOTOKOJIbI

Cetp UHTEpHET

Paznenenne IP-cetu Ha 1OJCETH C IIOMOIIBIO
MAacoK IToceTen

16

17

18
19

CereBoe aIMUHUCTPUPOBAHHE

Buner nestenbHocTH B cetd  MHTepHeT.
CepBucel  MHrepnera.  ['ocynapcTBeHHbIE
ANEKTPOHHBIEC CEPBUCHI U YCIYTH
HNudopmanmonHas 6€301acHOCTh

BpenonocHele mporpamMmHoOe oOecreueHue u
MeTObl OOPHOBI C HUM

20

21

[IpakTuueckas paborta 1o TeMe
"AHTUBHPYCHBIE IPOTrpaMMBbI"

Opranuzanys JMYHOTO apxuBa MH(pOpPMaLUU.
PesepBHoe konmpoBanue. [laponbpHas 3ammura
apxuBa

22

[[udpoBanue 1aHHBIX

23

Anroput™m mudponanus RSA. Creranorpagus

24

25

26

[IpakTuueckas padota no teme "llIudposanue
TaHHBIX"

WNudopmanus, JTaHHbIE u 3HaHUS.
NudopmanvonHsle mpoueccsl B MPHUPOJE,
TEXHUKE U 00IEeCTBe

HenpepbiBHBIE M IUCKPETHBIE BEIUYUHBI U
curHaibl. HeoOXoamMocTh  aUCKpeTH3aIuu




nH(popManuy, npeIHa3HaAYeHHON JUIs
XpaHeHHUs, epeaun 1 00paboTKH B ITU(GPOBBIX
CUCTEMax

JlBonyHoe koaupoBaHue. PaBHOMepHBIE U
HEpaBHOMEpHbIE  KOABl.  JlekonupoBaHue

27 CcOOOIEHNii, 3amMCaHHBIX C  IOMOIIBIO
HEpPaBHOMEPHBIX KOJOB
VYcnoue @ano. IlocTtpoeHue 0aHO3HAYHO
28 JEKOJUPYEMBIX KOJOB C IIOMOIUBIO JIepeBa.
I'pad An. A. MapkoBa
J 2107050500031 HU3MEPCHHS KOJIMYECTBA
29 uHpopmanuu. AnpaBUTHBIA MOIXOA K OIIEHKE
KOJIM4YeCTBa HH(MOPMAITUU
30 CHCcTEeMBI CUHCICHUS
31 [TepeBo uncen U3 OTHON CUCTEMBI CUMCIICHUS
B JIPYTYIO
JIBonuHas, BOChbMEpHUYHAs H
32 HmIECTHAAIIATEpUYHAs  CHCTEMBl  CUUCIICHUS,
CBSI3b MEXKAY HUMU
JIBonuHas, BOCbMEpUYHAs H
33 HmIECTHAAIIATEpUYHAs  CHCTEMBl  CUUCIICHUS,
CBSI3b MEXKAY HUMU
JIBonuHas, BOChbMEpUYHAs H
34 HIECTHAAIATEpUYHAs  CHCTEMBl  CUUCJICHUS,
CBSI3b MEXKAY HUMU
35 ApudmeTrnueckue onepanud B MO3UIIMOHHBIX
CHCTEMAaX CUMCIIEHHS
36 Tpoununas ypaBHOBEIICHHAS cucrema
CUHCTICHUS
37 JIBOoM4YHO-JeCSITUYHAS CUCTEMa CUUCIICHUS
38 KoaunpoBanue TeKCTOB
39 PactpoBoe konupoBaHue n300paxeHuit




[TpakTuyeckas pabota o TeMe

40 " .
Huckperusanus rpadguueckoit uHpopmarmun"

[BeToBbIE MOnenu. BekTopHOE KOIHMpOBaHUE.

41 @opmatel  daitnoB. Tpéxmepnas rpaduka.
@OpakranpHas rpadpuka
KonupoBanue 3BYyKa. OneHka

42 MH(OPMAIIMOHHOTO 00BhEMA 3BYKOBBIX JIAHHBIX
IpU  33JaHHBIX YacTOT€ JUCKPETU3ALMH U
Pa3psAIHOCTH KOAUPOBAHMS

43 Ppaxmqecxaa pabora o TeMe

Jluckperuzarus 3ByKoBoi nHpopManuu"

44 OCHOBBI AJIT€OPHI JIOTHKH

45 Jlormueckue onepanuu. TaOnHIBl HCTHHHOCTH
Jlornueckue BBIPAKCHUSL. Jlornueckue

46 ToxzaecrBa.  Jloka3aTenbCTBO  JIOTMYECKHX
TOXJIECTB C IIOMOIIIBIO TaOJIHI] HCTUHHOCTH
[IpakTuueckas padota o reme «Iloctpoenue u

47 aHalu3 TaONull WCTUHHOCTH B TaOJIMYHOM
IIpoLIEcCope»

48 Jlornueckue omepanuuu U ONEpaldd  HaJ
MHOXECTBAMHU

49 Jlornueckue omnepauuu W ONepauuyd  HaJ
MHOXECTBAMHU

50 3akoHBl anreOpbl JIOTUKHU. OKBHUBAJICHTHBIC
npeoOpa30BaHMs JIOTHUYECKUX BBIPAKCHHU I

51 Jlornueckue ypaBHEHHUsI U CUCTEMBI YPaBHEHUN
Jlornueckue dbyHKIHIH. 3aBUCUMOCTh

57 KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX (PyHKIIUN
OT KOJIMYECTBa apryMeHTOB. [lofHbIe cucTeMbl
norudeckux (GyHKIun

53 Kanonunueckue dbopMBI JIOTUYECKHUX

BbIpakeHUl. CoBepilIeHHbIE TU3bIOHKTUBHBIE U




KOHBIOHKTUBHBIE HOPMAaJIbHBIE bopmsl,
QITOPUTMBl  UX TOCTPOEHHUs MO Talnuue
HUCTUHHOCTHU

54

Jloruueckue 3JI1€MEHTEL B COCTaBe KOMIIBKOTEpaA

55

56

57

58

59

60

61

Tpurrep. Cymmarop. MHoropa3spsIHbIi
CYMMAarop

ITocTpoeHne cxeM Ha JIOTMYECKUX DJIEMEHTaX.
3amnuch JIOTUYECKOTO BBIPKECHUS o
JIOTUYECKOM cXeMe

MI/IKpOCXeMH H TCXHOJIOI'US UX ITPOU3BOACTBA

[IpeacraBnenue 1eEAbIX 4YUCET B MaMITH
KoMmbloTepa. OrpaHHYEHHOCTh JMaria3oHa
yucedl  MpU  OTPAHUYEHUH  KOJUYECTBA
paspsaoB. [lepenonHenue pa3psaaHoil ceTku

be33HnakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIM
OuT. JIBOMYHBIA  JOMOJHUTCIBHBIA  KOJ
OTPHUIIATEIbHBIX YUCET

[ToGutoBbIe JIOTUYECKHE omnepauuu.
Jlornueckuii, apumeTnyeckuit u
LUKIAYECKUN CABUTH

HIudppoBanne ¢  HOMOLIBIO  MOOUTOBOM
onepaunu «uckirovaromee MJIN»

62

63

[IpencraBnenue © XpaHeHUWE B  NaMITH
KOMIIBIOTEPA BEILIECTBEHHBIX YUCEN
BrinosiHeHne omnepanuid ¢ BEMIECTBEHHBIMU
YHCIIaMH, HaKOIJICHUE OIIINOOK pu
BEIUHCIIEHUIX

64

[IpakTuueckass pabora mo Teme «l3ydenue
MOpPa3psAAHOTO MAIIMHHOIO MPEJCTABIICHUS
IEJIbIX U BEHICCTBCHHBIX YUCEII»

65

AHaJIN3 aJrOPUTMOB




Oranpl pelieHuss 3a7ad  Ha KOMIIBIOTEpE.

66 HNHCcTpyMeHTanbHbIE CpENCTBa: TpaHCIATOp, 1
OTJa4MK, TPOPUINPOBIIMK
Cpena mnporpammupoBanus. Kommuisiuus u

67 UHTEpHOpeTanus nporpamm. Buprtyanbhbie 1
MamuHbl. UTHTErprpoBaHHas cpeia pa3padoTKu

68 MeTopl OTJIAZIKU IPOrpaMM 1

69 Tumst MIEPEMEHHBIX B SI3BIKE
IPOrPaMMHUPOBAHUS

70 O06paboTKa LETbIX YUCEI 1

71 O0paboTKa BEMECTBEHHBIX YUCEI 1

72 CrnyualiHble U IICEBAOCITYYaliHbIE YnCIa 1

73 BerBnenus. CioxHble yCI0BUS 1

74 [{uKIIBI € yCIIOBUEM 1

75 [ukiel mo nepeMenHo. Bzaumo3zameHsaemMocThb 1
Pa3IMYHbIX BUJOB IIUKIIOB

76 O6paboTka HaTypaJIbHBIX qHUCen c
MCTIOJIH30BAHUEM IIUKIIOB
HaxosxneHue Bcex MpOCThIX YMCEN B 331aHHOM

77 nuanazone [lpaktudeckas pabora mo Teme 1 0.5
«Pemenue 3a1a4 MeToJ0M niepedopar

78 WNuBapuaHT nukia 1

79 JIOKyMEHTHUPOBAHHUE MPOrPaMM 1

80 O06paboTka JaHHBIX, XpaHALIUXCS B (aiinax 1

81 Pa30uenne 3a1aun Ha mo3a0a49d 1
Hcnons3oBanne cTaHgapTHOW OWOIMOTEKH

22 s3pIka  TporpamMmmupoBanus. [logkirodeHue 1
O6ubIMOoTEK MOJIIPOrpaMM CTOPOHHHX
MIPOU3BOAUTENEH

83 [Tonnporpammel (poueypsl U PyHKIIUH) 1

84 [ToanporpamMmel (TIpouieaypsl U HYHKITUHN) 1




85

86

[Ipaktuyeckas pabora mo Teme "Pa3paboTka
nojmnporpamm"

Pexypcus. PekypcuBHbie 00bEeKTHI ((hpaKTabl).
PekypcuBHble mpomenypsl W (QDyHKIUU.
Hcnonp3oBanue creka Ui OpraHU3aluu
PEKYPCUBHBIX BHI30BOB

87

88
89

90

91

[IpakTuyeckas padora mo teme "PekypcuBHbIe
MOJIPOTpaMMbI"

Moy IbHBIN NPUHIUI IOCTPOSHUS IPOTpamMMm
UucneHHbIe METOIBI

[Ipaktuyeckas pabora mo teme «YucieHHOE
pelieHrne ypaBHEHU N

Hcnonb3oBaHue JUCKpPETU3allUN B
BBIYHMCIINTCIBHBIX 3aJa4dax

92

[TpakTryeckas pabora o TeMe
«[TpnbnmxéHHOE BHIYMCICHNE JJIHMH KPUBBIX U
wIomazaei Guryp»

93

94

95

[IpakTnueckass pabora mno Tteme «llomnck
MakcuMyMa (MUHUMYyMa) QyHKIIMN»

O0paboTKa CHMBOJIBHBIX IaHHBIX. AJITOPUTMBI
00paOOTKM CHMBOJIBHBIX CTPOK: TOACUYET
KOJINYECTBA MOSBJICHUN CUMBOJIAa B CTPOKE

Anroput™Mbl 00pabOTKM CHUMBOJIBHBIX CTPOK:

paB6I/IeHI/IC CTPOKH Ha CJIOBa IIO HpO6CHBHBIM
CHUMBOJIaM

96

97

Anroput™Mbl 00pabOTKM CHUMBOJIBHBIX CTPOK:
IIOMCK TIOJCTPOKUM BHYTPU JAHHON CTpOKH;
3aMEHAa HaWJICHHOW TMOJCTPOKH Ha JPYTYIO
CTPOKY

IIpaktuyeckas pabota mo teme "OOpaboTka
CTPOK c HCIIOJIb30BaHUEM byHKIUI




CTaHJapTHOU OoubIroTEKN SI3bIKA
porpaMmmMupoBanus"

98 ['enepanms clioB B 3a1aHHOM aji(haBUTE 1
MaccuBbl M IOCIEIOBATENBHOCTH  YHCEIL.

99 [Ipaktuyeckas pabora mo Teme "3anmonHenue 1 0.5
Maccua"

100 O06001mEHHBIE XapaKTePUCTUKH MacCHBa 1
JIuHeNHbII TMOWCK 3aJaHHOTO 3HAYEHUS B

101 %\‘/Iacanve. }_[paKTI/I‘ICCKaﬁ pabora mo Teme 1 05

JIuHeWHBI MOMCK 3a/JlaHHOTO 3HAYeHHs B

maccuse"
[Ipaktnyeckas pabora no Tteme "lloumck

102 MUHUMAaJIbHOIO (MAKCUMaJIbHOTO) 3JIeMeHTa B 1 1
YUCJIOBOM MaccuBe"
CoptupoBka ogHoMepHoro maccusa. [Ipoctsie

103 MeTO]1bl cOpTUpOBKHU. [IpakTueckas paborano 1 0.5
teme "IIpocTbie METOIbl COPTUPOBKH MaccuBa'
CoprtupoBka cinusiHueM. beicTpast copTupoBka

104 MmaccuBa (anroput™ QuickSort). IlpakTnueckas 1 05
pabora mno Teme "bbicTpas copTupOBKa '
MaccuBa'
JIBOWYHBIA TOWUCK B  OTCOPTUPOBAHHOM

105 MmaccuBe. Ilpaktuueckas pabora mo Tteme 1 0.5
" JIBon4HBIA MOUCK"

106 JIByMepHbIe MacCUBBI (MaTpPHULIbI) 1

107 Anroput™bl 06paboTKH MaTpUIL 1

108 Pemrenue 3a1au aHanu3a JaHHBIX 1

109 CpencTBa TEKCTOBOTrO Ipolieccopa 1

110 KomMmnerotrepHas BEpcTka TekcTa 1

111 [IpakTnyeckas pabora mno Teme "Bépcrka 1
JOKYMEHTOB C MaTeMaTudeckumu popmynamu”

112 NHCTpyMEHTHI peLieH3UPOBAHMS 1




113

114

115
116

117

[TpakTuyeckas pabota o TeMe
"MHorocTpaHM4HbIC TOKYMEHTHI"

O6naunble cepBuchl. KomnektuBHas pabota c
nokymeHtamu. I[Ipaktuueckas paborta 1o teme
"KonnextuHas paboTa ¢ ToKyMeHTaMu"

Ananus nadgeixX. bospye naHHaeie
MarmaHoe o0y4eHne

AHaM3 JaHHBIX C TOMOIIBIO DJIEKTPOHHBIX
TadJIUIL

0.5

118

[IpakTnueckas pabora 1o Teme "AHanu3
JAHHBIX C TTIOMOIIBIO 3JIEKTPOHHBIX Ta0IHII"

119

[Toctpoenue rpaduKoB byHKIUH.
[Ipaktuyeckas pabota no teme "HarnsgHoe
IIPEJCTABICHUE PE3YJIbTaTOB CTaTUCTHYECKON
0o0pabOTKM JaHHBIX B BHJE JAHArpaMm
CPEICTBaMH peJaKkTopa 3JIEKTPOHHbIX TadauI"

0.5

120

121

122

123

Jluauu Tpenaa. Ilpaktudeckas pabora mo Teme
"ITon6op AMHKUU TpeH1a, TPOrHO3UpOBaHUe"

[Ton6op nmapamerpa. [IpakTuueckas pabora no
TeMe "UucIeHHOe pelieHHe YpaBHEHUH ¢
MOMOIIBIO TO100pa napamerpa”

OnTummzanuss Kak  IOMCK  HAWJIy4lIero
pelieHus B 3aJJaHHBIX YCIIOBUSIX.
[Ipaktnyeckas pabora no Teme "Pemenue
3aJ1a4 ONTHUMH3AIUH C TOMOIIbIO 3JIEKTPOHHBIX
Tabaurn"

[ToBTOpEeHue HU3y4YEHHOTO Marepuana.
[Tpuniunsel  paboOTBl  KOMIIBIOTEPOB U
KOMITBIOTCPHBIX CUCTEM.

0.5

0.5

0.5

124

[ToBTOpenue HU3y4YEHHOTO Marepuana.
[IporpammHOe obecriedeHrne KOMIBIOTEPOB,




KOMITBIOTEPHBIX ~ CUCTEM W MOOWJIBHBIX
YCTPOMCTB.

IToBTOpEHME U3Y4YEHHOTO MaTrepuaa.
125 1
KomupoBanue nnpopmanmu.
126 [ToBTOpenue u3yueHHoro marepuaina. Ainredpa 1
JIOTUKH.
127 IToBTOpEHME U3Y4YEHHOTO Matepuana.
Jlornyeckue 0CHOBBI KOMIIBIOTEPA.
IToBTOpeHue HU3y4YEHHOTO Marepuaa.
128 1
AJITOPUTMBI.
IToBTOpeHue HU3y4YEHHOTO Marepuaa.
129 1
Bersiienus.
130 [ToBTOpeHue n3yueHHoro marepuaia. [{ukibl. 1
131 IToBTOpEHME U3Y4YEHHOTO marepuana.
Pexypcus.
132 IToBTOpeHue HU3y4YEHHOTO Matepuana.
UYuceHHbIe METOIBI.
133 IToBTOpEHME U3Y4YEHHOTO Matepuana.
TeKkcTOBBIE MPOLIECCOPBI.
134 IloBTOpEHNE wH3yueHHOro Matepuana. basbl 1
JAHHBIX.
IToBTOpEeHune HU3y4YEHHOTO Marepuasa.
135 » 1
TabauuHbI mpoieccop.
136 HToroBasi KOHTpOJIbHAs paboTa. 1
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 136 21.5




11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
[
JI:;'H Tema ypoka Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘leCKI/Ie S:J:eﬂuﬂ :)Ig[?;l;zf;:lfenbnm e
padoThI padoThI pecypesi
1 KonudecTBo nHpOopMannu 1
2 AJITOPUTMBI CKaTUS TaHHBIX 1
3 Anroput™m Xaddmana 1
4 [Tpaktnueckas pabora mno Teme "Cxarue 1 1
JTAHHBIX C TOMOIIBI0 anroputMa Xaddpmana"
5 Aunroputm LZW 1
ANTOPUTMBI CKAaTUA J@HHBIX C MOTEPSMHU.
6 [Ipaktnueckast pabora mo Tteme "Cxarume 1 0.5
JTaHHBIX ¢ noTepsmu (anroputmsl JPEG, MP3)"
7 CKopoOCTh Tepeiaun JaHHbIX 1
8 [ToMexoyCcTOIYMBBIE KOJIbI 1
9 [IpakTuueckas paborta o Teme 1
"[TomexoycToiturBbie KOIbI"
Cuctembl. KOMIOHEHTBI CHCTEMBI U HX
10 B3aUMO/ICCTBHUE. CucrtemMHbIN s dexr. 1
VYmpaBnenne kak MH(QOPMAIMOHHBINA MPOIECC.
OO6patHas cBs3b
11 Mojienu 1 MOJIETMPOBAHUE 1
12 I'padbr 1
13 Pemenue 3agau ¢ momoineo rpadoB 1
14 HepeBps 1
15 OCHOBBI TEOpUU UTP 1
[Ipaktuueckass pabGora mno Teme "[lomck
16 BBIMTPBIIIHON CTpaTerM B WIpe C MOJaHOM = 1 1

uHpopmanueir”




17

CpencTBa HCKYCCTBEHHOI'O HHTEIIEKTA

18

19

20

[Ipaktuueckass pabora mo Teme "Cpencra
HCKYCCTBEHHOT'O MHTEJIJIEKTa"

dopmanuzanys NOHATUSA anropurMa. MamuHa
TelopuHra Kak YHHBEpcajbHas  MOJCIb
Bbluncienuil. Teauc Yépua—Tbropunra

[Tpaktuueckas padora o teme "CocTaBiieHHE
IIPOCTOM MPOrpaMMBbl J1j1sl MaliuHbl ThiopuHra”

21

Mamuna I[locta

22

23

24
25

Hopwmaibabie anropudmbl MapkoBa
AJITOPUTMUYECKH  HEpas3pelIMMble  3aJayu.
3ajaya OCTaHOBA. HeBo3MOKHOCTB
ABTOMAaTUYECKOM OTJIaJIKU ITPOTPaMM
C10KHOCTh BBIYMCIICHUM

[Torck mpOCTBIX YuCEN B 3aIaHHOM JWaIa3oHe
C TIOMOIIIBIO AJITOPUTMA «penieTo JpaTocheHar

26

27

28

[Ipaktuueckas pabora mno Teme "Ilouck
IIPOCTBIX YMCEIN B 3a/IaHHOM JMana3zoHe"
MHoropa3spsiHple  LENble  YWCHa, 3aJa4u
JUIMHHOU apu(METUKH

[TpakTuyeckas pabora mo Teme '"Peanmuzarus
BBIUMCJIEHUM ¢ MHOTOpa3psIHbIMU YKcaaMu"

29

30

31

CnoBapu (acconaTuBHBIC MacCCHBHI,
otoOpaxenwusi). Xomi-rabnuubl. [locTpoeHue
an(paBUTHO-9aCTOTHOTO croBaps JUTS

3aJJaHHOT'O TeKCTa
[Ipaktuueckast pabora nmo teme "llocTpoenue
a(haBUTHO-9aCTOTHOTO cIoBaps TUTS
3a/IaHHOTO TeKcTa"

AHanu3 TEeKCTa Ha EeCTeCTBEHHOM  S3BIKE.
Briienenne MOCJIeTOBATEIBHOCTEH o




32

nrabiony. Perynsipusie BBIPKCHUSI.
YacTOTHRINA aHaIN3

[IpakTrueckas padorta 1o Teme "AHaau3 TeKcTa
Ha €CTECTBEHHOM si3bIKe"

33

34

Crexu. AHanu3 MNPaBUIBHOCTH CKOOOYHOTO
BBIPAKCHUS

Beruncienue apupMeTHUECKOrO BBIPaKEHHS,
3aMMCaHHOTO B MOCT(UKCHOH popme

35

[Ipaktuueckast pabora mo Teme "Brruncienue
apru(METHUECKOro BhIPAKEHUs, 3aIIICAHHOTO B
noctukcHor hopme"

36

Ouepenu. HMcnonp3oBanue ouepenu s
BPEMEHHOT'0 XpPaHECHUS JAaHHBIX

37

38

[IpakTryeckast pabora 1o TeMe
"Hcnonb3oBanue oyepean”

HepeBbs. Peanuszauus aepeBa ¢ MOMOIIbIO
CCBUIOYHBIX CTPYKTYp. /[Bonunble (OMHaApHBIC)
nepesbst. IlocTpoeHne nepeBa [uisl 3alaHHOTO
apu(PMETUYECKOTO BhIPAXKEHHUS

39

[IpakTnueckas paborta o TeMe
"Hcnonb30BaHue JAEpPEBbEB JUISI BBIYMCICHHUS
apuMeTUYeCcCKuX BhIpakeHuin"

40

PexypcuBHBIE anropuTMBl 00XO0za JiepeBa.
Hcnonb30BaHue cTeka U ouepeau A o0xozia
Jepesa

41

42

PexypcuBHble anroputmbl 00Xona Jiepesa.
Hcnonp3oBaHue cTeka U odepenu Ais ooxoaa
JepeBa

Anroputmbl  Ha  rpadax.  Iloctpoenue
MUHHMAaJIHHOTO OCTOBHOTO JepeBa
B3BEIIEHHOIO CBS3HOI'O HEOPUEHTHUPOBAHHOTO

rpada




O6xon rtpada B rnyouny. OO6xonm rpada B

43 1
HIUPUHY
KomnuectBO  paznuuHbIX  IyTeH  MEXIY
BEpIIMHAMU OPUEHTUPOBAHHOTO

44 1
aIUKIN4ecKoro rpaga

45 Anroput™m JleiKcTpsl. 1
[TpakTuueckas paborta mo teme "BpruucieHue

46 JUIMHBI KpaT4allllero myTd MeXAy BepluuHamu 1
rpada (anroputm Jleiikctpsr)"

47 Anroput™m ®noiia—Yopiiania 1
3amauu, pertiaembie c TTOMOIIIBIO

48 JTMHAMUYECKOTO nporpaMmmupoBanusi: 1
BBIUMCIICHUE PEKYPCUBHBIX (DYHKIIUH

akThdeckas padorta no teme "Brpruncienue

I1 0 "B

49 PEKYPCUBHBIX byHKIMi c noMoupo 1
JUHAMHYECKOIr0 IporpaMMupoBaHus”
3amauu, petiaembie c TTOMOIIIBIO

50 JUHAMHUYECKOr0 MPOrpaMMUPOBAHUA: MOACYET 1
KOJIMYECTBA BAPUAHTOB
[Ipaktnueckass pabora mo Teme "[lomcuér

51 KOJIMYeCTBa BApUAHTOB c nomotpo 1
JUHAMHYECKOIr0 IporpaMMupoBaHus”
3amaun, periaembie c IIOMOIIBIO

52 JUHAMHUYECKOr0 MPOrpaMMHMpOBaHUs: 3amaun |
ONTUMHU3AINHI

53 [lonsiTue O mapagurmMax NPOrpaMMHPOBAHUSL. 1
00630p A3BIKOB IPOIPAMMUPOBAHHUS

54 [Tonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM 1
POrPpaMMHUPOBAHUU

55 OO0bexkTsl M kiaccel. CBOWCTBA W METOJBI 1
00BEKTOB

56 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3 1




[IpaxkTuyeckas pabota 1o TeMe

57 "Ucnonp30BaHWEe  TOTOBBIX  KJIacCoB B 1
nporpamme”

53 Pa3zpaboTka mporpamMm Ha OCHOBE OOBEKTHO-
OPUEHTUPOBAHHOTO MOAX0/1a

59 [IpakTnueckas paborta "Pa3paborka HPOCTOIZ 1
IIPOrPaMMBbI € UCIIOJIb30BAaHUEM KJIACCOB
Wnkancymsmus. [Ipaktudeckas padora mo reme

60 "PazpaboTka KJ1acca, HCTIOJIb3YIOIIETO 0.5
WHKAICYJIAIUI"

61 Hacnenosanwue. [lomumopdusm

62 [TpakTrueckas pa?om no teme "Pa3paboTka 1
UepapXHUU KJIACCOB

63 Cpenpl  ObIcTpOM  pa3pabOTKH  MPOTPAMM.
[TpoexkTupoBanue unTepdeiica moyubp3oBaTess

64 [TpoekTupoBaHue uHTEpPEiica Moab30BaTEIIS

65 Hcnonp30BaHWE  TOTOBBIX  YIIPABIISEMBIX
3JIEMEHTOB JIJIsl IOCTPOEHUs MHTepdeiica

66 [IpakTuueckas pabora mo Teme "Pa3paborka 1
IporpaMMsl ¢ TpaguueckuM uHTepdericom”

67 H3ydeHne BTOPOro s3bIKa MPOrPaMMHUPOBAHUS

68 N3yuenue BTOpOro si3blka pOrpaMMHUpPOBAHHUS

69 Oransl KOMIIBIOTEPHO-MaTEMAaTUYECKOTO
MOJIETTUPOBAHUS
Juckperusanus pu MaTEeMaTHYECKOM

70 MOJICJINPOBAHUN  HENPEPBIBHBIX  IPOLIECCOB.
MonenupoBaHue IBUKEHUS

71 [IpaxkTuueckas pabota o TeEME 1
"MonenupoBaHue ABUKEHHS"
MopnenupoBanue  OMOJOTHYECKHX  CHCTEM.

72 [IpakTnyeckas pabota o TeEME 0.5

"MopenupoBaHrue OMOJIOTHYECKUX CHCTEM"




MareMmaTudeckue MOACIIN B OKOHOMHUMKE€.

73 BrruncnuTenbHble SKCIIEPUMEHTHI C MOACISIMU
BepositHoctHeie  mopenu.  [IpakTudeckas

74 pabora o TeMe "Umutarimonnoe 0.5
MOJIEJIMPOBAaHUE C MOMOIIBI0 MeToAa MoHTe- '
Kapno"

75 KoMmmploTepHoe  MOAETUMPOBAHHUE  CUCTEM
yIpaBieHUs

76 O06paboTka pe3yaIbTaTOB IKCIIEPUMEHTA

77 TabnuuHbIe (pensSIMOHHbIC) Oa3bl JAHHBIX
[Touck, coptupoBka U (GUIBTpaLUs JTAHHBIX.

78 3anpocbkl Ha BBIOOPKY HaHHBIX. 3ampochl C
napaMmerpamu. BoraucisieMsle 1osis B 3anpocax

79 [Ipaktnueckass pabora mo Teme "PabGora c 1
roToBOM 0a30¥ JaHHBIX"
Mmuorotabanunbie 6a3bl JaHHBIX. THIIBI CBsI3Ei

80 MEXIy ~— TabnumamMu. — BHemHWA KoY.
[lenocTHOCTB 6a3bl TaHHBIX

]1 [TpakTuyeckas pabora mo teme '"Paszpaborka 1
MHOTr0OTa0JMYHON 0a3bl JaHHBIX"

82 3anpockl K MHOTOTA0JIMYHBIM 0a3aM JJaHHBIX

33 [TpakTuyeckas pabota mo Teme "3ampocsl K 1
MHOTOTa0IMYHON 0a3e JaHHBIX"

84 SA3bIk ynpaBnenust naHHbiMu SQL

35 [IpakTuueckas pabora mo teme '"YmnpapieHue 1
JTAaHHBIMH C TIOMOIIIBIO si3bika SQL"

36 Hepensiunonnsie 6a3bl JAaHHBIX. DKCHEPTHBIE
CUCTEMBI

87 WNHTepHeT-nprIoKEeHUS
[ToHnsiTHE O CEpBEPHOM M KIMEHTCKOM YaCTIX

88 canrta. TexXHOIOIUs «KIMEHT — CepBep», €€

JOCTOMHCTBA U HEJOCTATKN




89 OcHoBgsl si3p1ka HTML

90 [Ipaktuyeckass pabora mo Teme "Co3manue 1
TEKCTOBOM BeO-CTpaHUIIBI"

91 OcHogsl s13p1ka HTML

92 OcHogsl s3p1ka HTML
[Tpaktuueckas padorta o teme "Co3nanue BeO-

93 CTPaHHULbI, BKJIIOYAIOLIEH MYJIbTUMEIUNHBIE 1
00BeKTHI (PUCYHKH, 3BYKOBBIE IaHHbIE, BU/IE0)"

94 OcHoBbI KackaaHbIX TabmuI ctuieit (CSS)
[IpakTuueckast padorta no teme "Odopmienune

95 CTpaHMIIBI C TIOMOIIBIO KacCKaJHbIX TaOJIuUI] 1
cTuiien”

96 Cuenapuu Ha si3pIKe JavaScript

97 Cuenapuu Ha si3bike JavaScript

98 ®opMbl Ha BeO-CTpaHULIE

99 [Ipaktuueckast pabora mo teme "OOpaboTka 1
JTaHHBIX Gopm"

100 Pa3memienne BeO-cailiToB. Yciyra XOCTHHTA.
3arpy3ka ¢ailyioB Ha calT
KanpupoBanue. VcnpaBieHue mNepCHeKTHBBI.

101 I'ucrorpamma. Koppexuus YPOBHEM,
Koppekius 1Beta. OOeclBeYMBaHUE LIBETHBIX
M300paKeHUI
BBon  u3o0paxkeHuwii € HCHOJIb30BAaHUEM
Pa3INnYHbIX U(PPOBBIX YCTPOMCTB.

102 0.5
[TpakTnueckass pabora mo Teme "OOpaboTka
dpoBsIx GoTtorpaduit”
Perymb. Pabora c¢ ob6nactsmu. OuiabTpsl.

103 [TpakTnueckass pabora mno Tteme "Perymib 0.5

1 poBbIX poTorpaduit”




MHorocnoiiaple  u300paxeHus. TeKcToBbIe

104 ciou. Macka cnos. Kananel. CoxpaHeHue
BBIJICIIEHHON 00JIaCTH
105 'I:IpaKTI/I‘IeCIiaSI pabora 1o TeMe 1
MHorocoiHbie n300paxeHus"
[ToaroToBka wWLIIOCTpanuii il BeO-CaHTOB.
106  IIpakTuueckas pabora 1o TeMe 0.5
" AHUMHPOBaHHbBIC U300paKeHUS"
107 BekropHas rpaduka. BekTopuzanus
PacTpOBBIX N300paKeHUI
108 [Ipaktuyeckass pabora mo Teme "BekropHas 1
rpaguka"
109 Hp"I/IHIH/IHI)I MOCTPOCHAS M PENAKTHPOBAHNS
TPEXMEPHBIX MOIeTEi
110 HpaKTI/IquK"aﬂ pabota 1o Til'vle "Co3nanue 1
IPOCTBIX TPEXMEPHBIX MOJIEIeH
111 Cerounbie Moaenu. Marepuassl
112 HpaKTI/I:;IeCKaSI pabora mo Teme "CerouHble 1
MOJIENH
13 MopnenupoBaHue  UCTOYHUKOB  OCBEILEHUS.
Kawmeps!
114  IIpakrtuueckas padota no Teme "Penaepunr" 1
115 AnautuBHbIE TeXHONIOTUU (3D-npUHTEPHI)
116 [TonsiTue o BUPTyaJIbHOW pEaJbHOCTH U
JIOTIOJTHEHHOM peanbHOCTH
117 [ToBTOpeHne u3ydueHHoro Marepuana. Monenu
Y MOJIEIIMPOBaHUE
118  IloBropenue usydeHnoro matepuaina. ['pags
119 [ToBTOpEHUE N3yUueHHOTO MaTepuana. Pemenue

3aJa4 ¢ NOMOIIbI0 TpadoB




[ToBTOpeHne H3y4eHHOro Marepuaja. ITarlbl

120 KOMIIBIOTEPHO-MATEMATHYECKOTO 1
MOJIEJIMPOBAHUSI.

121 IToBTOpenue HU3y4YEHHOT' O Matepuana.
MareMaTnyeckue MOJEIHN B 3JKOHOMHUKE.
IToBTOpEeHnE M3YYEHHOT O Marepuania.

122 KomnbploTepHOo€  MOJEIMpOBaHUE  cuUCTeM |
yIpaBJ€HUSI.

123 IToBTOpEeHne M3YYEHHOT O Matepuana.
TabnuuHble (peNIIUOHHBIC) 0a3bl JTAHHBIX.
[ToBTOpeHue HU3y4YECHHOT' O Marepuaa.

124 MHororabanyHsle 0a3bl JaHHBIX. THUIBI CBA3eld | 1
MEXly TaOJIHUILIAMHU.

125 [loBTOpeHHEe H3yyeHHOro Marepuana. Tumbl 1
cBsA3el Mexay Tabaunamu. BHemHui kitod.

126 [ToBTOpeHune HU3y4YEHHOT' O Matepuana.
Buemrnuii kirou. [{enoctHOCTh 6a3bl JaHHBIX

127 IToBTOpEHME N3YYEHHOTrO MaTepHaa. 3amnpocsl 1
K MHOTOTAOJUYHBIM 0a3aM JIaHHBIX.

128 IToBTOpEeHune HU3y4YEHHOTO Matepuana.
HNHTepHeT-mpHIIoKEHUS.

129 IToBTOpeHune m3ydeHHoro marepuana. OCHOBBI 1
s3pika HTML.

130 IToBTOpeHne m3ydeHHoro marepuana. OCHOBBI 1
s3pika HTML.

131 [ToBTOpenue nzyueHHoro marepuana. OCHOBBI 1
a3pika HTML.

132 [ToBTOpEHUNE U3Y4EHHOT O Matepuana.
AnutuBHBIE TeXHOJOTHU (3D-IpUHTEpHI).

133 [ToBTOpeHue W3Y4YEHHOT O matepuana.

AnyutuBHbIE TexHOJI0TUH (3D-pUHTEPHI).




IToBTOpenue nzyuennoro marepuana. [lonstue

134 0 BUPTYQJIbHON pEATbHOCTH WU JOMOJHEHHON |
PEaJIbHOCTH.
IToBTOpenue nzyuennoro marepuana. [lonstue
135 0 BUPTYQJIbHON pEATbHOCTH MU JOMOJHEHHOH |
PEaJIbHOCTH.
136  UroroBas KOHTpOJbHAs paboTa 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME @ 136 36.5




ITPOBEPAEMBIE HA EI'D 11O THO®OPMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUWS OCHOBHOM OBPA3OBATEJBbHOM ITPOT'PAMMBI CPEJTHET O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeGOBaHUSI K INpPeIMETHBIM pe3yJbTaTaM OCBOCHHS
NMPOBEPAEMOr0  OCHOBHOW  00pa3oBaTe/IbHOWl  NpPOrpaMMbl  CpeHero  00IIero
TpeOoBaHusl o0pa3oBaHust

1. 3namo (nonumams)

[lonnMaHMe OCHOBHBIX MPHHLUMUIIOB YCTPOMCTBA W (YHKIMOHUPOBAHUS
COBPEMEHHBIX CTALlMOHAPHBIX M MOOMWJIBHBIX KOMIIBIOTEPOB; TEHIECHLUHN
1.1 Pa3BUTHS KOMITBIOTEPHBIX TEXHOJOTHIA; BIaJICHUE HAaBBIKAMH PabOTHI C
OICPALIMOHHBIMU CUCTEMaMU U OCHOBHBIMH BHJIAMH IPOTPAMMHOIO
o0ecrieyeHus AJIs pelieHust y4eOHbIX 3a1a4 10 BBIOpaHHOW CIIeUaIN3alul

Hannune mnpencraBnenuii o 0a30BbIX MPUHIUIAX OpraHU3alUM U

1.2 .
q)yHKI_[I/IOHI/IpOBaHI/IH KOMIIBIOTCPHBIX CECTCH

Ilonnmanue OCHOBHBIX INPUHOUIIOB OUCKPCTHU3AIMU PA3JIMYHBIX BHIAOB

1.3 uHpOpMaLUn

[Tonnmanue 0a30BBIX aIrOpUTMOB OOpPaOOTKM YHCIOBOM M TEKCTOBOM
uHpopManuu (3alUCh YHCENT B TO3WIUOHHOW CHCTEME CUMCIICHUS,
1.4 JEIUMOCTh IENbIX YMCEN, HaX0XKJIEHHUE BCEX MPOCTHIX YHCEN B 33JaHHOM
nuana3zoHe; 00pabOTKa MHOIrOpaspsiAHBIX — LEJbIX  YWCEd;  aHalIu3
CUMBOJIbHBIX CTPOK U APYTHUX), AITOPUTMOB IMOMCKA U COPTHPOBKHU

3HaHue (bYHKL[I/IOHaJ'IBHLIC BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CPCIACTB

1.5
cpenbl pa3paboTKu
16 Brnagenue OCHOBHBIMH CBeIEHHSIMH O 0a3ax JaHHBIX, HX CTPYKTYpeE,
' CpeACTBaxX CO37aHus U pabOThI C HUMU
[ToHnmMaHue BO3MOXKHOCTEH U OTpaHUYEHUH TEXHOJIOTUN MCKYCCTBEHHOTO
17 MHTEJUIEKTa B pAa3IMYHBIX OO0JIACTAX; HAJIWYHE TMPEJICTaBICHUH 00
' UCMOJIb30BaHUM  MH(POPMALMOHHBIX  TEXHOJOTMH B pa3IMuYHBIX
npodeccuoHanbHbIX chepax
Brnagenue TeopeTHUECKHUM ammapaTtoM, MO3BOJISIOIMIMM OCYIIECTBISTh
IpeJCTaBIeHNEe 33aJJaHHOTO0 HATYpaJlbHOTO YKCJa B Pa3jIMYHBIX CHUCTEMax
18 CUMCIICHUS; BBINOJHATH TPEOOpPA3OBaHMs JIOTHUYECKUX  BBIPAKCHUH,
' UCTIONb3Ysl 3aKOHBI alreOpbl JIOTWKM; ONpENeNATh KpaTyalimuii myTe BO
B3BEIICHHOM Tpade ¥ KOJIMYECTBO IyTeH MEXKIy BepIIMHAMHU
OPUEHTHPOBAHHOT'O AlIMKINYECKOro rpaga
2. Ymemo

YMeHHe HCNOIb30BATh KOMIIBIOTEPHO-MATEMATHYECKUE MOJEIN IS
aHanmu3a 00BEKTOB M MPOIECCOB: (POPMYIHMPOBAThH LIE€TIb MOJEIMPOBAHUS,
2.1 BBINIOJIHATh AHAJINW3 PE3YyJIbTAaTOB, MOJYYEHHBIX B XOJE MOJEIUPOBAHUS;
OLIEHUBATh a/IEKBATHOCTH MOJIEJIA MOJIETTMPYEMOMY OOBEKTY HITH IIPOIIecCy;
IIPEACTABIISITh PE3YJIbTAThl MOJICTIUPOBAHNS B HATJIAIHOM BH/JIE

YMenne knaccuUIMpPOBaTH OCHOBHBIC 3a/Jaud  aHajdu3a JIaHHBIX
(mporHo3upoBaHue, KIacCU(pUKAIs, KIACTepU3aIlHs, aHATN3 OTKJIOHEHUH );
MOHMMATh TIOCJIEI0BAaTENIbHOCTh PEIICHUs 3ajjady aHallu3a JaHHBIX: cOOp
MEPBUYHBIX JaHHBIX, OYMCTKA U OIEHKA KayeCcTBa JaHHBIX, BBIOOp U (HIIN)
MOCTPOEHHE MOJIENH, MPeoOpa3oBaHUE IaHHBIX, BHU3yaIM3allvsl JAaHHBIX,
MHTEPIPETALUS PE3YIIBTATOB

2.2
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YMmenue onpenensits UHGOPMAMOHHBII 00BEM TEKCTOBBIX, TpaUUECKuX U
3BYKOBBIX JIaHHBIX IPHU 3aJlaHHBIX IapaMeTpax AMCKPETU3alHU. YMEHHE
OTIpeNIeNIATh CPEIHIOI0 CKOPOCTh NEpeaayl TaHHBIX, OLICHUBATh N3MEHEHUE
BPEMEHH Iepeiavyy IPU N3MEHEHUH HH(OPMAMOHHOTO 00bEMA TaHHBIX
XapaKTEPUCTHK KaHajla CBA3H

24

2.5

YMeHue CTpOUTh KO, OO0ECHEeUMBAIOUIMIA HAMMEHBIIYI0 BO3MOXHYIO
CPEAHION0 JUIMHY COOOILEHHsI TPU NU3BECTHON YaCTOTE CUMBOJIOB

VYMeHue uCIojIb30BaTh IIpU pEIICHUHU 3a1a4 CBOMCTBA NO3UIIMOHHON 3aIIUCH
YHUCCJl, AJITOPUTMBI IMOCTPOCHUA 3aAlIMCH YUCIIa B IMO3UIIMOHHON CHCTEME
CUHUCICHUA C 3aJJaHHbBIM OCHOBAaHUMEM H IIOCTPOCHHUA 4YHUCIIA IIO CTPOKE,
COI[Cp)KB.H.IGfI 3alKCh ATOr0 YHCIa B IMO3HIMOHHOM CHCTEME CUMCICHHUS C
3aJaHHBIM OCHOBAaHUEM, YMCHHUEC BBIINIOJIHATH apI/I(l)MCTI/ILIeCKI/IC onecpanru B
MNO3MITMOHHBIX CUCTEMAX CUMCICHUSA

2.6

2.7

2.8

YMmenue CTPOUTH JIOTHYCCKOC  BBIPAXKCHUC B IU3BIOHKTHBHON U
KOHBIOHKTUBHOMU HOpMAaJIbHBIX q)opMax 10 3aJIaHHOMU Ta6n1/1ue HNCTHHHOCTH,
HCCICI0BATHh 00J1acTh HCTUHHOCTHU BbICKa3bIBaHUA, COACpIKaAIICTO
MNEPEMCHHBIC, PCIIATH HCCJIOKHBIC JIOTHYCCKHUC YPABHCHUA

YMeHue pemarh anropuTMUYECKUe 3a7auu, CBI3aHHbIE ¢ aHAIU30M IpadoB
(3a1auu MOCTPOEHMSI ONTHUMAJIBHOIO IYTH MEXAYy BeplIMHaMu Tpada,
ONpeeNeHUs KOJMYECTBA pPAa3jIMYHbIX IyTel MEXIy BepLIMHAMU
OPUEHTUPOBAHHOTO ALUKINYECKOro rpada)

YMeHH€e UCIO0JIb30BaTh ACPEBbs IIPU aHAIU3€ U IIOCTPOCHUM KOAOB U JIA
NpeCTaBICHNS apU(PMETUIECKIX BRIPAKCHUH, TPH PEIICHUH 3a]1a4 TIOMCKA
U COPTUPOBKH; YMEHUE CTPOUTH ACPEBO UIPHI 10 3aJaHHOMY AJTOPUTMY;
pa3pabaTbIBaTh 1 0OOCHOBBIBATH BHIUTPHIIIHYIO CTPATETHIO UTPHI

2.9

2.10

YMmenune AHAJIIM3UPOBATL  AJITOPUTMBI C  HUCIIOJIB30BAHUCM Ta6J'H/III
TPACCUPOBKHU; OIPECACIIATH 0e3 HUCITOJIb30BaHUS KOMIIBIOTCPA PE3YJIbTAThI
BBITIOJTHCHHA HCCJIOXKHBIX MPpOTrpaMM, BKIHOYAIOMIWX IUKJIIbI, BETBJICHUA U
noAInporpaMmsl, Ipyu 3alaHHbIX UCXOJAHBIX JaHHBIX

YMeHue onpenensiTh CI0KHOCTh U3y4aeMbIX B Kypce 0a30BbIX alrOpPUTMOB
(cyMMUpOBaHUE 3JIEMEHTOB MAcCHBa, COPTUPOBKA MAacCuBa, NepeOOpHbIe
QITOPUTMBI, JBOWYHBIA TOWCK) M MPHUBOAUTH TMPUMEPHI HECKOJIBKUX
AJTOPUTMOB Pa3HOU CIIOKHOCTH ISl PEUIEHUS OJTHOM 3aa4u

2.11

Bianenve yHUBepCAbHBIM SI36IKOM IPOTPAMMHPOBAHUS BEICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#), npenctaBieHus M O 0a30BBIX THIIAX
JMAHHBIX W CTPYKTYpax JaHHBIX; YMEHHE WCIIOJIb30BaTh OCHOBHBIC
YIPaBISIONINE KOHCTPYKIIUU; YMEHHE OCYIIECTBISTh aHaJIu3
MPEUIOKEHHON TPOTPAMMBI: ONPEACIIATh PE3YJIBTaThl PA0OOTHI MMPOTPAMMEBI
IpHU 33JaHHBIX HMCXOJHBIX JAHHBIX; OMpPENeNsITh, MPU KAKUX HCXOTHBIX
JTAHHBIX BO3MOJKHO IOJTyYeHUE YKa3aHHBIX PE3yJIbTaTOB; BBISBIISATE TaHHBIC,
KOTOPBIE MOT'YT MPUBECTH K OIIUOKE B paboTe MPOrpaMmMsbl; HopMyIHpoBaTh
MPEUIOKEHUS TI0 YITYYIICHHIO TIPOTPaMMHOT0 KOjla

2.12

YMeHue peanu3zoBbIBaTH HA BBHIOpAHHOM s  W3YYCHHS  SI3BIKE
nporpaMmupoBanus Bbeicokoro ypoBHs (Ilackanb, Python, Java, C++, C#)
TUTIOBBIC ANITOPUTMBI 00PAOOTKH YHCEN, YUCTOBBIX TTOCIEI0BATEIHHOCTEHN 1
MacCCHBOB: TIPEJICTABJICHHUE YKCIIa B BHJIE HAOOpa MPOCTHIX COMHOKHUTEIIEH;
HAXO0X/ICHUE MaKCUMAIbHON (MUHUMATBHOW) (Pl HATYPaIbHOTO YHCIIA,
3allMCAaHHOTO B CHCTEME CUMCIICHHSI C OCHOBAaHHUEM, He mpeBblmatomum 10;
BBIYKCIICHHE OOOOIIEHHBIX XapaKTCPUCTUK JJICMEHTOB MacCHBa HWJIH




YHUCJIOBOW  IOCIEA0BATEIBHOCTH  (CyMMBI, IIPOM3BENEHUS CPEIHETO
apu(METHYECKOro, MHHMMAJIbHOIO M  MAaKCUMAaJIbHOTO  3JIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YAOBJIETBOPSIOLIUX 3aJaHHOMY YCIJIOBHIO);
COPTUPOBKY JJIEMEHTOB MAacCHBa; YMEHHUE MCIOJIb30BaThb B IPOIPAMMAX
JIAHHBIC pPaA3JIMYHBIX THUIIOB C YYETOM OIPAaHWYEHUN Ha [UAIla30H MX
BO3MO>KHBIX 3HAYEHHUH, IPUMEHSATH TP PELICHUH 3a1a4 CTPYKTYPbI JaHHBIX
(crivckH, CI0BapH, CTEKH, OUEPEAN, JEPEBbs); MPUMEHITh CTaHJAPTHBIE U
COOCTBEHHBIE MOJIPOrpaMMBbl i OOpaOOTKM YHCIOBBIX JAHHBIX U
CHUMBOJIBHBIX CTPOK; MCIIOJIB30BATH MPH pa3padOoTKe MporpaMm OHOIHOTEKH
HOAIIPOrPaMM; YMEHHUE UCIIONIb30BaTh CPEICTBA OTIIAJKH IPOTPaMM B Cpelie
IIPOrpaMMHUPOBaHUs

YMeHue  UCHONb30BaTh  JJCKTPOHHbIE — TAOMMIBI  JJIs  aHAIW3a,
MIPEACTABICHUS W OO0pabOTKM MAaHHBIX (BKJIOYas BBIOOP ONTHMAJIBLHOTO

2.13 pelieHus, noa0op JIMHUM TpEeHJa, pellieHue 3a7ad IPOrHO3MPOBAaHMS);
YMEHHE UCIOJIb30BaTh TaOJMyHble (pEsUOHHbIE) O0a3bl JaHHBIX U
CIIPaBOYHbBIE CUCTEMBbI
YMeHHne OpraHv30BBIBATH JMYHOE HWH(POPMALMOHHOE IPOCTPAHCTBO C
)14 UCIOJIb30BAaHUEM PA3IMUYHBIX CPEJICTB LIM(PPOBBIX TEXHOJIOTUI; TOHUMAHUE

BO3MOXHOCTEH U(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, HUPPOBBIX
00pa30oBaTeNIbHBIX CEPBUCOB




IHHEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITPOBEPSAEMBIX HA EI'I I1O

Kon
1

1.1

1.2

NHPOPMATHUKE

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
[udposasi rpaMOTHOCTH

OCHOBHBIC TEHJCHIIMU PAa3BUTHS KOMIBIOTCPHBIX TeXHOJIOTHHA. [lapamiensHbie
BBIYHCIICHHS. MHOTOMPOIIECCOPHBIE CUCTEMBI. PacmpeeniéHHbIe BBIUMCIUTEIbHBIC
CUCTEMBI 1 00pab0TKa OOJIBIIUX JAHHBIX

[IpuHIMIIBI TIOCTPOCHHUSI M alMapaTHbIE KOMIIOHEHThI KOMITBIOTEPHBIX CETEH.
Ceresble npotokoisl. Cetb MHTEpHET. Anpecanus B cetu MuTepHeT. IIpoTokosl
creka TCP/IP. Cucrema nomenHbelx uMEH. Pasmenenue IP-cetw Ha moxceru ¢
IIOMOIIIBIO MACOK IIOJICeTEei

1.3

@aiinoBas cucrema. Ilouck B ¢aitnoBoii cucreme. I[IpuHIUMIBI pa3MelIeHUs |
UMEHOBaHUs (PaiiiioB B AoiroBpeMeHHOM namsaTH. L1labmoHbl 11 onucaHus rpymnn
daiinos

1.4

CkopocTe  mepemaud  JaHHBIX.  3aBUCUMOCTb  BPEMEHM  Iepeladd  OT
MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHaIa CBSI3U

1.5

1.6

2.1

2.2
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2.4

[Iudpoanme nanubix. CuMMeTpU4yHBIE W HecuMMeTpuuHble mUdpel. [udpsr
npoctoii 3amensl. [ludp Lesaps. [ludp Bukenepa. Anroputm mmdpoanusi RSA

Koapl, mo3Bossitoniue oOHapyKMBaTh U UCHPABIATH OMIMOKH, BO3HHUKAIOIIUE MPU
nepenade naHHbIX. Paccrosnne Xsmmunra. KomupoBaHue ¢ MOBTOpEHHEM OHTOB.
Kozapr XomMmunra

TeopeTnueckue 0CHOBbI UHPOPMATUKHI

JlBonuHoe KoaupoBaHue. PaBHOMepHbIE 1 HEpaBHOMEpHBIE KOJbl. JlekoaupoBaHue
COOOIIIEHUH, 3alIUCaHHBIX C IMOMOIIBI0 HEPABHOMEPHBIX KOJOB. YcioBue daHo.
ITocTpoeHne 0THO3HAYHO AEKOANPYEMBIX KOJOB C IOMOIIBIO IepEBa

Teopernueckre Noaxobl K OLIEHKE KonyecTBa HH(opMauuu. ETuHUIBI n13MepeHust
KonuyectBa HHGpopManMu. AJ(QaBUTHBIA TMOAXOJ K OIEHKE KOJUYeCTBa
nH(popmanuu. 3aKoH aaTuTUBHOCTH HHPopMaruu. @opmyna Xaptiau. Madopmanus
u BepossTHOCTh. Dopmyiia IlleHHOHA

Cuctemsl cuncnenus. Pa3BépHyTast 3aIuCh LENbIX U IPOOHBIX YHCEIT B TO3ULIMOHHOM
cucreme cuncieHus. CBONCTBA MO3WLMOHHON 3alMCH YKcia: KOJIMYeCTBO U(p B
3alMCH, IPU3HAK JEIMMOCTH YHCIIa HA OCHOBAHME CUCTEMBI CUMCIIEHUS. AJITOPUTM
IIepEBOA LIEJIOTO YUCIIa U3 P-M4HON CUCTEMBI CUUCIIEHUS B IECATUUHYIO. AJITOPUTM
nepeBosia KOHEUHOW P-nuHO npoOu B AecATHUHYI0. AJNTOPUTM MEpeBOja LEIO0ro
YUClIa W3 JECATUYHOW CHUCTEMBI CuMclieHHs B P-wunyro. llepeBox kKoHeuHOM
JecATUYHO apobu B P-nunyto. J[BomuHas, BocbMepUYHasi M IIECTHAIATepUUHAS
CUCTEMBl CUMCIIEHHUS, CBSI3b MEXKIy HHUMH. ApHUPMETHYECKHE OIepalud B
ITO3ULIMOHHBIX CUCTEMAX CYUCIICHUS

TpOI/I‘{HaSI YpaBHOBCHICHHAA CUCTEMaAa CYHCJICHUS. I[BOI/I‘-IHO-JICC}ITI/I‘-IHS.}I cucreMma
CUHCIJICHUA

2.5

KomupoBanue tekcroB. KommpoBka ASCII. OmnobaiiTHeie KOaMpoBKH. CTaHmapT
UNICODE. Koaupoka UTF-8. Onmnpenenenne uHGOPMAIMOHHOTO 00bEMa
TEKCTOBLIX COOOIIEHU

2.6

KoaupoBanue wnzobpaxenuit. OneHka HHGOpMaLMOHHOTO 00BbEMa TpaduyecKux
JAHHBIX MpPU 3aJaHHBIX pa3pelieHUH U TIIyOWHEe KOAMpOBaHUS IBeTa. L[BeToBbIe
mozenu. KonmupoBanue 3Byka. OueHka HH(OpPMaMOHHOTO 00BEMa 3BYKOBBIX
JAHHBIX MPU 33JaHHBIX YaCTOTE IUCKPETU3ALUU U pa3psAHOCTH KOAUPOBAHUS




2.7

Anrebpa noruku. [loHsTe BbICKa3bIBaHUs. BbICKa3bpiBaTeNbHBIE  (POPMBI
(npenukatsl). KBaHTOpEI Cy1IeCTBOBaHMSI X BCEOOIIHOCTH.

Jlornyeckue omnepauud. TaOmuipl HCTUHHOCTH. Jlormueckue  BbIpaKEHUSI.
Jlornueckue ToxaecTBa. JlJornyeckue onepanyuy 1 onepanyuy HaJ MHOKXECTBAMM.
3akoHBl  anreOpbl  JIOTUKW. OKBUBAJICHTHBIE IPEOOpa30OBaHUS  JIOTUYECKUX
BbIpakeHUH. Jlornyeckue ypaBHEHHs U CUCTEMBI yPABHEHUM.

Jlornuyeckue GyHKIUHU. 3aBUCHMOCTD KOJIMYECTBA BO3MOXKHBIX JIOTHIECKUX (PYHKIUH
OT KOJIMYECTBA apTyMEHTOB.

Kanonnyeckue (hOpMBbI JTIOTHYECKUX BBIPAKCHUN

2.8

2.9

COBepH_IeHHBIe AU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC q)OpMBI, AJITOPUTMBI
HX IOCTPOCHUA 110 Ta6n1/1ue HNCTHHHOCTH

Jlornueckue 21eMEHTBI B cocraBe Komnbrlorepa. Tpurrep. Cymmarop.
MHoropa3psaasbeii cymmarop. IloctpoeHne cxem Ha JIOTMYECKHMX DJJIEMEHTax I10
33JaHHOMY JIOTMYECKOMY BBIP@XEHHUIO. 3aIllUCh JIOTHYECKOTO BBIPAXKEHUA 110
JIOTUYECKOU CXEME

2.10

2.11

2.12

2.13

2.14

2.15

2.16

Mopenu u wmoxaenupoBanue. llenu wMopenupoBanus. AJIEKBaTHOCTh MOJEIH
MOJISIUPYEMOMY OOBEKTY WK Tiporieccy. Dopmanu3aius MPUKIAIHbIX 3a/1a4.
[IpencraBicHre pe3ysIbTaTOB MOJCIUPOBAHMS B BUJAC, YIOOHOM IS BOCHPHSITHS
yesoBeKoM. ['paduyeckoe mpencTaBlieHue JaHHbBIX (CXEMbI, TAOIHIIbI, TpauKn).

[IpencraBnenue neabIX YUCEN B MaMATH KOMITbIOTepa. OTpaHUYEHHOCTh JUara3oHa
Yyycell NMpU OTPpaHUYCHHUM KOJWYEeCTBa pa3psanoB. llepenosiHeHne pa3psgHOl CETKHU.
be33HakoBbIC M 3HAKOBBIC IAHHBIC. 3HAKOBBIN OMT. JIBOMYHBIHN JOMOJIHUTEIBHBIN KO/
OTPUIATEIbHBIX YHCEIL.

[ToGuTOBBIC TOrMYecKue onepanuy. JIornueckuit, apupMeTHIeCKUN M HUKITMIECKUI
caurd. [lludpoBanue ¢ moMoIIp0 MOOUTOBOM oneparuu «uckaovaromee NIy

IIpencraBieHne BEIIECTBEHHBIX YMCEN B NAMATH KOMIBIOTEpA. 3HAdalas 4acTb U
nopsAIoK uucina. /{nana3zoH 3HaueHUM BeleCTBEHHBIX uyucell. [IpobieMbl XpaHeHUs
BEUICCTBEHHBIX YHNCEN, CBA3aHHBIE C OrPAaHMYEHUEM KOJIMYECTBA Pa3PSAIOB.
BoinonHenue onepauuii ¢ BELIECTBEHHBIMU YHCIaMM, HAaKOIUIEHHE OIIMOOK IpHU
BBIUUCIICHUSX

I'padsl. OcHoBHBIE MOHATHA. Byl rpados. Onucanue rpadoB ¢ MOMOILBIO MaTPUI]
CMEKHOCTH, BECOBBIX MAaTpHII, CIIUCKOB CMEXHOCTU. PelieHne aaropuTMu4ecKux
3aJay, CBSI3aHHBIX C aHAJIM30M IpadoB (IOCTPOEHHE ONTHUMAIBHOIO IMYTH MEXIY
BEpIIMHAMU rpada, ornpeaeaeHrue KOJIMUeCTBa Pa3IndHbIX yTel MKy BEpIINHAMUI
OPUEHTUPOBAHHOI'O ALIMKIMYECKOTro rpada)

HepeBbs. bunapnoe nepeo. JlepeBbst mnoucka. CrnocoObl o00xoia Jepesa.
[IpencraBnenne apu@meTHUECKUX BBIpAXKEHUH B BHUAE JAepeBa. lcronb3oBaHue
rpadoB U IePEBbEB MIPH OMHMCAHUN 0OBEKTOB U MPOLIECCOB OKPY’KAIOLIET0 MUPA

JIMCKpeTHbIE MIPbI JIByX WUIPOKOB ¢ MojHOW mHGpopmauuei. Iloctpoenue nepesa
nepebopa BapuUaHTOB, ONHMCAHHWE CTpaTerMd MWrpsl B TaOIWYHOU  (QopMe.
BbIurphIlHble ¥ IPOUTPBIIIHBIE TO3UIUHU. BBINTpBIIIHBIE CTpaTeruu

CpenctBa MCKYCCTBEHHOI'O MHTENJIEKTa. MeHTuuUKanus U MOUCK M300pakeHUi,
pacrnio3HaBaHue JML. lcronb30BaHME METOAOB MCKYCCTBEHHOI'O HHTEIIEKTA B
oOyuaromux cucremax. lcrnonb3oBaHue METONOB UCKYCCTBEHHOI'O WHTEIUIEKTA B
pobororexnuke. Uurepuer Bemeil. Helfiponnsle cetu

ANTrOopUTMBI ¥ IPOTPAMMHUPOBAHHE

dopmanuzanus NOHATHS anroputMa. MamumHa TpeHOpUHra Kak YHHBEpCaJIbHAs
MOJIEIIb BEIYHUCIIEHUN




3.2

Or1eHKa CIIO)KHOCTH BBIYMCIIEHUH. Bpems paboThl 1 00BEM UCTIONB3yeMOH MaMsTH,
UX 3aBHCUMOCTb OT pa3Mepa HUCXOAHBIX JaHHBIX. OLEHKa acUMITOTHYECKOU
CIIO’)KHOCTH QJIITOPUTMOB. ANITOPUTMBI MOJTUHOMHUAIBHON cI0XHOCTU. [lepebopHbie
anroputMsl. [Ipumepsl pasIMyHBIX aIrOPUTMOB PELICHUS OJHOM 3aJadd, KOTOpBIE
UMEIOT PA3IMYHYIO CIOKHOCTb

33

OmnpeneneHne BO3MOXHBIX pE3yJIbTaTOB pabOThl MPOCTEUIIMX —aJITOPUTMOB
YIPABJIECHUS MWCIOJIHUTEISIMU W BBIUMCIHUTEIBHBIX alIrOpUTMOB. OrmpenencHue
MCXOJIHBIX JIAaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET J1aTh TpeOyeMblid pe3ysIbTar

34

Anroput™Mbl  00pa0OTKH HATYpaJIbHBIX YHCEN, 3allMCaHHBIX B TO3HIIMOHHBIX
CHCTEMaxX CUMCIICHUS: pa30MeHUE 3aIMCH YMCIIa Ha OTACIbHBIC IIU(PBI, HAXOXKICHHE
CyMMBI W TpOW3BeNCHUS LU(DP, HAXOKICHUE MAKCUMAIBHONH (MUHHMAIBLHOMN)
nudpsr.

[IpencraBnenne uymcna B BuAEe HAOOpa TPOCTBIX COMHOXHUTENCH. AJTOPUTM
OBICTPOTrO BO3BEICHHS B CTEeHb. [IOMCK MPOCTHIX YKCe B 33JJaHHOM JIMANa30He C
MTOMOIIIBIO AITOPUTMA «pemeTo DpaTocheHar

3.5

MHoropaspsiIHbIe IeIble YUCIia, 3a/1a4d JITMHHON apuMeTHKA

3.6

3.7

S3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbsl maHHBIX:
1[eJI0YHCIICHHBIC, BEIIECTBEHHbIE, CHMBOJIbHEIE, JIoTnueckue. Bersnenus. CrnoxxHbie
ycnoBusl. Llukibl ¢ ycnoBueM. LIUKiIbI O IepeMeHHOiA.

OO6paboTka maHHBIX, XpaHsmuxcs B (aimax. TexkcroBele W MBOMYHBIC (haidibl.
daiinoBsie nepeMeHHsble ((haiiaoBbie ykazaTtenu). Urenue u3s ¢aiina. 3anuce B (aii.
Pazbuenue 3amaun Ha moa3anadu. [logmporpaMmer (TporieAypsl U QYHKITHH).
Hcnonb30BaHue CTaHAAPTHON OUOIMOTEKH S3bIKa IPOTPAMMUPOBAHUS

Pexypcus. PexypcuBHble mnpouenypsl u (yHkuuu. Mcmonb3oBaHue cTeka JUis
OpraHu3alli PEKYPCUBHBIX BHI30BOB

3.8

Uucnennsie Metonsl. ToyHOoe M TpHOMMKEHHOE pelIeHus 3anadu. YucieHHoe
pellieHre ypaBHEHUH C TOMOIIbI0 Toadopa mapaMerpa. YucIeHHBIE METOJIbI
pelieHus: ypaBHEHHWI: MeToJ mepedopa, METOJ TOJOBUHHOTO  JIEJCHUSI.
[Tpubnmx€HHOE BBIYUCICHUE JIMH KPUBBIX. Bhruncienue rmiomaneid ¢uryp c
MOMOIIBI0 YHUCJECHHBIX METOJ0B (METOJ TPSIMOYTOJILHHUKOB, METOJ Tparmerui).
[Tonck wmakcumyma (MHHMMyMa) (YHKIAA OJHOW TIEPEMEHHOM METOJ0M
MMOJIOBUHHOTO AEJICHUS

3.9

O6paboTka CHUMBOJIbHBIX JTAaHHBIX. Bcerpoennnie byHKIUN sI3bIKa
IPOrpaMMUPOBaHUS A1 00paOOTKU CHUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKU
CHMBOJIBHBIX CTPOK: MOJICUET KOJMYECTBA MOSIBIICHUI CHMBOJIA B CTPOKE, pa3OneHme
CTPOKHM Ha CIJIOBa IO MPOOETbHBIM CHMBOJIaM, MOUCK MOACTPOKH BHYTPH JTaHHOMH
CTPOKH, 3aM€Ha HaiIEHHOH TOJICTPOKH Ha JPYTYIO CTPOKY. | eHeparus Bcex CIIOB B
HEKOTOpOM  aidaBuTe,  YAOBJIECTBOPSAIOUIMX  33JaHHBIM  OTPAHUYEHUSM.
[TpeobOpa3zoBanme Uncia B CHMBOJBHYIO CTPOKY M OOpaTHO

3.10

MaccuBsl 1 IOCJI€10BaTENbHOCTH YKcell. Boruncnenne 0000IIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MAacCHBa WJIM YHMCJIOBOM MOCIEIOBATENILHOCTH (CyMMBI, IPOU3BEACHUS,
CpeqHero apu(pMeTuyeckoro, MHHMMAJIbHOTO M MAaKCHUMAaJlbHOTO 3JIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YJOBJIETBOPSIOIIMX 3aJaHHOMY YCIOBHIO). JIMHEWHBII
MOMCK 33JJaHHOT0 3HaYEHHS B MacCHBE. AJITOPUTMBI pabOTHI € 3JIEMEHTaMH MacCHBa
C OJHOKpaTHBIM NpOCcMOTpoM MaccuBa. CoOpTHpPOBKAa OZHOMEPHOIO MAacCHBA.
[IpocTeie MeTONbI COPTUPOBKU (METOA Iy3bIpbKa, METOJl BbIOOpA, COPTHUPOBKA
BcTaBkamu). CoOpTHpOBKa CIUSHUEM. BbIcTpas copTHpoBKa MaccuBa (aaropuTm
QuickSort). J[Bon4yHbBIN TOUCK B OTCOPTUPOBAHHOM MacCHBE




3.11

JIByMepHBbIE MAacCUBBI (MaTpUIlbl). AITOPUTMBI 00paOOTKU JByMEPHBIX MAaCCHBOB:
3aI0JHEHUE JBYMEPHOIO YHCIOBOIO MAacCUBa IO 3aJaHHBIM IIPaBWJIAM, ITOMCK
3JIEMEHTA B JBYMEPHOM MACCUBE, BBIUMCIEHHE MAaKCUMyMa (MHHMMYMa) U CYMMBI
3JIEMEHTOB JIByMEPHOI'O MacCHBa, NEPECTAHOBKA CTPOK M CTOJIOILIOB JIBYMEPHOI'O
MaccuBa

3.12

3.13

3.14

CrnoBapu (acconaTuBHBIE MacCHBBI, O0TOOpaxeHus). Xou-radbnuipl. [loctpoenue
an(haBUTHO-9aCTOTHOTO CJIOBAPSI JUIS 33IaHHOTO TEKCTa

Crexku. AHanu3  NOpPaBWIBHOCTH  CKOOOYHOrO  BhIpaXEHUs.  Beruucienue
apu(METHYECKOTO BBIPa)KEHUS, 3alMCAaHHOTO B MOCT(HUKCHOM (hopme.

Ouepenu. Vicnonp3oBanue odepenu Al BpeMEHHOIO XPaHEHUs! IaHHbIX
Anroputmbl  Ha rpadax. IlocTpoeHnMe MHHMMaIbHOIO OCTOBHOIO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOro rpada. KommyecTBo paszimuHBIX
nyTed MeXAy BEepLIMHAMU OPHEHTHUPOBAHHOI'O ALMKIMYECKOro rpaga. AIroputMm
JlerkcTphl

3.15

3.16

3.17

JepeBps. Peanuzanmst nepeBa C NOMOLIBIO CCBUIOYHBIX CTPYKTYp. JlBOMYHBIE
(Ounapusbie) nepeBbs. IlocTpoeHue nepeBa Uil 3aJaHHOIO apU(METHUECKOTro
BbIpakeHUs. PexkypcuBHble anroputMmbl oOxona nepeBa. Vcmonb3oBanue creka u
ouepeau 11 00xo0/a AepeBa

JluHamMuueckoe MporpaMMHpPOBAaHUE KaK METOJ PEIIECHUs 3aJad C COXpPaHEHHEM
IIPOMEXYTOYHBIX PE3YyJbTaTOB. 3aJayd, peulacMble C MOMOLIbIO JIMUHAMUYECKOTO
MIPOrPaMMHUPOBAHUS: BBIYHMCICHUE PEKYPCUBHBIX (DYHKIHUH, MOJICYET KOIMUECTBA
BapHUaHTOB, 337a4l ONTHUMHU3ALUU

[TonsiTre 06 00BEKTHO-OPUEHTUPOBAHHOM MTPOrpaMMUpPOBaHUU. OOBEKTHI U KIIACCHI.
CgoiictBa u MeTo/ibl 00BeKTOB. OOBEKTHO-OPHUEHTUPOBAHHBINA aHanu3. Pa3paboTka
IporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOIO Monaxoia. MHkancynsnus,
HacJeJoBaHKe, NoJIuMophu3m

WNHupopmaninoHHbIE TEXHOJIOTUH

4.1

Ananmn3 jgaHHbiX. OCHOBHBIC 3a/ladydl  aHaIW3a JaHHBIX: [POTHO3HPOBAHUE,
knaccuukanus, Kiactepusanus, aHanu3 oTkioHeHuil. [locnenoBaTenbsHOCTD
pelleHrs 3ajJad aHaiu3a JaHHBIX: COOpP TEPBHUYHBIX JTaHHBIX, OYMCTKA U OICHKA
KauecTBa JAHHBIX, BHIOOP M (UJIM) MOCTPOEHUE MOJENHU, MPeoOpa3oBaHKUe JaHHBIX,
BH3YyaJIM3aIusl JaHHBIX, HHTEPIPETAIUs Pe3ysbTaToB. [IporpaMMHBIE CpelcTBa H
NuTepHer-cepBUCH Ui 00paOOTKU U MPEACTAaBICHUS TaHHBIX. bonbline daHHBIE.
Marmanoe oOy4eHue

4.2

AHanu3 JaHHBIX C TOMOIIBIO 3JIEKTPOHHBIX Ta0IUL. Brluncienrne cyMMbl, cpeHero
apu(pMeTHyecKkoro,  HauOOJbIIEro  (HAaUMEHBLIET0)  3HAYEHWs  JMara3oHa.
Boruucnenue kxo3dduumenta koppensauuu ABYX pAaoB JAaHHBIX. [locTpoenue
CTOJIOUATHIX, TMHEHUATHIX U KPYroBbIX quarpamm. [locrpoenne rpadukoB GyHKIUH.
[TonGop nuHUM TpeHAa, peUIeHHe 3ajad MpOrHO3MpoBaHuUs. Pemenue 3amay
ONTHMHU3ALMHU C TOMOIIbIO 3JIEKTPOHHBIX TaOIHUI]

4.3

4.4

Jluckperusanusi mpu MaTeMaTUYECKOM MOJEIMPOBAHUM HETPEPHIBHBIX MPOLIECCOB.
MogenupoBanue  JIBWKEHUSA.  MojenupoBaHue  OMOJOTMYECKHX  CHCTEM.
Matematuueckue MOJEIW B SKOHOMHKE. BBIUHCIUTENbHBIE 3KCHEPUMEHTHI C
monensasMu.  OOpaboTka pe3yapTaToB JKCHEpUMEHTa. MeToJ HaMMEHBIINX
KBa/ipaToB. OlLEHKa YUCIOBBIX MapaMeTPOB MOJIETHUPYEMBIX OOBEKTOB U MTPOLIECCOB.
BoccTranoBnenue 3aBUCMMOCTEN IO pe3yJIbTaTaM SKCIEPUMEHTA

BepositHocTHBIE MOoAenu. Metoasl MonTe-Kapio. UMuTannonHoe MoepoBaHue.
CucreMbl MaccoOBOTO 00CITYKUBAHUS




4.5

Tabnuunble (pensauuoHHbIe) 0a3bl JaHHBIX. Tabnuila — MpeCTaBlIeHuEe CBEACHH 00
OAHOTHIHEIX 0o0BekTax. Ilone, 3amuchk. Kirou Tabaunel. Pabora ¢ rorosoi 0a3oi
JTaHHBIX. 3anonHeHue 0a3pl MaHHBIX. [IOMCK, COPTUPOBKA U (QUIBTpAIS JaHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3alpoChl C MapameTpaMu. BeruuciseMble Toyis B
3ampocax.

MHoroTtabiau4nble 6a3bl JaHHBIX. THITBI CBA3EH MEXTy TaOauIaMu. BHenHUN K104,
[lenocTHOCTB 0a3bl JaHHBIX. 3aPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX

4.6

TexcroBslii mponeccop. CpencTsa MOKUCKa M aBTO3aMEHBI B TEKCTOBOM IIPOLIECCOPE.
CTpyKTypupOBaHHBIE TEKCTOBBIE JOKyMeHTHl. CHocku, ornaBieHue. IlpaBuia
LIUTUPOBAHUS KICTOYHUKOB U 0(hopMiIeHns: OubiInorpaduyeckux cChlIoK




YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1J151 YYEHUKA

[TonsxoB Koncrantun FOpweBuu. MHpopmatuka : 10-i kmacc : 6a30BbId M yriyOJIEHHBIN
ypoBHU : yueOHuK : B 2 yactsx / K. FO. Ilonsikos, E. A. Epemun. — 6-¢ u3j., crep. — MockBa
: [IpocBenenue, 2024.

[TonsxoB Koncrantun FOpweBnu. MHdopmatuka : 11-i kmacc : 6a30BbId W yriryOJIEHHBIN
ypoBHHU : yueOHuK : B 2 yactsx / K. FO. ITonsikos, E. A. Epemun. — 6-¢ u3j., crep. — MockBa
: [IpocBenienue, 2024.

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJIA

[TonsikoB Koncrantun FOpbeBnu. Mupopmaruka : 10-ii kimacc : 0a30BbIM u yriryOnEHHBIN
ypoBHU : yuebnuk : B 2 yactax / K. FO. [lonskos, E. A. Epe~mun. — 6-e u3z., crep. — MockBa
: [IpocBeuienue, 2024.

[TonsikoB Koncrantun FOpbeBnu. MHdopmaruka : 11-if kmace : 6a30BbId U yriryOaEHHBINA
ypoBHHU : yuebnuk : B 2 yactsax / K. FO. [lonskos, E. A. Epe~mun. — 6-e u3z., crep. — MockBa
: [IpocBeienue, 2024.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

DNeKTpOoHHBIM  oOpa3oBaTeNbHBI  pecypc «Jlomammame 3amanus. CpemgHee — oOmiee
obpazoBanue. Undopmaruka», 10-11 knace, AO MzgarensctBo «IIpocBemenne»

Enunas  komrekmmst L[OP  (school-collection.edu.ru), mopram Math.ru, Poccuiickas
anekTpoHHas mkona (POII), ob6paszoBarenbubie miaardopmbl SKnace, InternetUrok.ru,
LearningApps.org, Allmath.



