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PABOYAA ITPOT'PAMMA
1o yueoOHomy npeamery «Mudopmaruxka»
10-11 kaaccsnl (Yriay0JgeHHbI YPOBEHbD)

10 x1accel - 4 yaca B Hezelo, utoro 136 gacos
11 xmaccel - 4 yaca B Henelo, uToro 136 gyacos



INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1o wuHpopmaTuke (yriayOJ€HHBI ypOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3zoBaHus pa3pabOoTaHa HAa OCHOBE TPEOOBAHMI K pe3yibTaTaM OCBOEHUS
OCHOBHOM  00pa3oBaTellbHOM  IpOrpaMmbl  CpeAaHero  oOmiero  oOpa3oBaHWs,
npencraBieHHbix B I'OC COO, a Takxke denepanbHOd paboueid MNporpaMMbl
BOCIIUTAHUSI.

[IporpamMma mo mHpoOpMaTHKE HAET MPEACTABICHUE O IIENAX, OOIIeH CcTpaTeruu
oOy4eHHs, BOCIUTAHUS W Pa3BUTHA OOYUYaAIOIMIMXCS CPEACTBAMU Y4YEOHOTOo MpeaMera
«Mudopmatuka» Ha yriyOJIEHHOM YPOBHE, YCTAaHABIMBACT OO0S3aTEIbHOE MPEAMETHOE
COZIEpKaHHE, PEAYCMATPUBAET €r0 CTPYKTYPUPOBAHUE MO pa3esiaM U TeMaM Kypca,
OmpeJeNsieT pachpelelieHue ero Mo kiaccam (rojaM HU3y4eHus), JaéT MNpUMEpPHOe
pacnpenenieHue y4eOHbIX 4acOB MO TEMAaTHUYECKUM paszfienaM Kypca U PEKOMEHIYEMYIO
(mpuUMeEpHYI0) TMOCJENOBATEIBHOCTh HMX U3YYEHUS] C YYETOM MEXKMOPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€W, JIOTMKH y4€OHOTrO MIpoLecca, BO3PACTHBIX OCOOEHHOCTEH
00yyarommxcs.

[Iporpamma 10 HH(pOPMATHUKE OMNPENETIAeT KOJIUYECTBEHHBIE M KAu€CTBECHHBIC
XapaKTEPUCTUKU YYEOHOr0 MaTepuayia JJid KaKJ0ro rojaa U3y4eHHs, B TOM YHUCIE IS
COJIepKATEeIbHOTO HAIMOJIHEHHUSI Pa3HOTO BUJA KOHTPOJS (MPOMEXKYTOYHOW aTTecTalluu
o0y4Jaronmxcsi, BCEPOCCUUCKUX TMPOBEPOUHBIX PAOOT, TOCYAApPCTBEHHOW HMTOTOBOMU
arrectanuu). [lporpamma mo wuHboOpMaTHKe SBISETCS OCHOBOM i COCTaBIICHUS
aBTOPCKUX Y4YE€OHBIX MPOrpaMM M YYEOHUKOB, MOYPOYHOTO TIUIAHUPOBAHUS Kypca
YUYUTEJIEM.

HNudopmaTtuka B cpegHem o01ieM o0pa30BaHUU OTPAKAET:

— CYIIHOCTh WHGMOPMATHKKA  KaK  HAy4YHOW  JUCHUIUIMHBI,  H3ydarolien
3aKOHOMEPHOCTH TIPOTEKaHUSI W BO3MOXKHOCTH aBTOMATH3alMK MH(GOPMAIIMOHHBIX
MIPOIIECCOB B PA3IMYHBIX CUCTEMAX;

— OCHOBHBIE  OOJacTM  NpUMEHEHHS  HHPOPMATHKH,  TMPEXKIE  BCEro
MH(}OpPMAIIMOHHBIE TEXHOJOTHUH, YIIPABICHUE U COLUATBHYIO ChEPY;

— MEXKIUCUMIUIMHAPHBIA ~ XapakTep  HUHPOpPMATUKM W WHOOPMALMOHHOU
NS TETBHOCTH.

Kypc wuHopmaTuku ais ypoBHS CpeaHEro oOIIero oOpa3oBaHUsS SIBISETCS
3aBEPIIAOIIMM JTAllOM HEMPEPHIBHOM TOJATOTOBKM  OOydYaromuxcsi B  00JacTH
uHDopMaTUKUL W HHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHUW, OMUpAeTCs Ha
cozepkaHue Kypca WHPOPMATUKH YPOBHS OCHOBHOTO OOIIEro OOpa3oBaHUS W OIBIT
MMOCTOSIHHOTO TPUMEHEHHUS HH(OPMAIIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH, MaéT
TEOPETHUYECKOE OCMBICIIEHHUE, MHTEPIPETALUIO U 0000IIEHNE ITOTO OIbITA.



PesynbraTtel  yriayOn€HHOro  ypoBHS ~— M3y4Y€HUS ~ y4yeOHOro  mpeaMmera
«MadopmaTrukay OpUEHTUPOBAHBI HA TIOJYYCHHE KOMIETEHTHOCTEH IS MOCIECAyIOmen
po)eCCHOHATTEHOMN NIEATEIbHOCTH KaK B paMKax JaHHOM MpeAMETHOW 00JIacTH, TaK U B
CMEXHBIX ¢ Hell o0nacTsax. OHU BKIIIOYAIOT B CeOS:

OBJIaJICHUE KIIFOUEBBIMU MOHATHUSMHU U 3aKOHOMEPHOCTSIMU, HA KOTOPBIX CTPOUTCS
JaHHas TpeaMeTHas o01acTh, pAclO3HaBAaHUE COOTBETCTBYIOUIUX UM MPU3HAKOB H
B3aMMOCBSI3€M, CIOCOOHOCTb JEMOHCTPUPOBATH PA3MYHBIE MOAXOAbl K H3YUYEHUIO
SBJICHUM, XapaKTEPHBIX IJIs U3y4aeMOil mpeaMeTHON 00acTH;

YMEHHUE pelIaTh TUIIOBBIE MPAKTUYECKUE U TEOPETUUECKHUE 3aJaUd, XAPAKTEPHbBIC
JUTS1 UCTIOJIb30BAHUSI METOJIOB U MHCTPYMEHTApHUs JaHHOW MPEIMETHONU 00J1acTH;

HaJIM4yue MPEJCTABICHUN O JaHHOW MPEeIMETHOM 00JacTH Kak LEJIOCTHOM TEOpUHU
(COBOKYITHOCTH TE€OpHUIi), OCHOBHBIX CBSI3SIX CO CMEKHBIMU 00JIACTSMU 3HAHUH.

B pamkax yriayO0iaéHHOro ypoBHS H3ydeHHUs] HUH(POPMATUKH OOECIICUMBACTCS
I[eJICHANPABJICHHAs] TOJrOTOBKA OOYYalolUXCs K TMPOJIOJDKEHUIO O0pa3oBaHUs B
opraHu3zanusx npohecCuoHaIbLHOT0 00pa30BaHUs MO CIICIIMATIBHOCTSM, HETIOCPEICTBEHHO
CBSI3aHHBIM C HUQPOBBIMU TEXHOJOTHSMHU, TaKUM Kak MpOTpaMMHasi WHKEHEPUs,
nHpopmarimonHass 0€30MacHOCTb, HWH(MOPMALIMOHHBIE CUCTEMbl M  TEXHOJOTHUH,
MOOUJILHBIE CUCTEMBI M CETH, OOJIBIIINE TAHHBIC K MAIIMHHOE 00YUYEHUE, TPOMBIIILICHHBIN
WHTEpPHET BEIIeH, WCKYCCTBEHHBIM WHTEUIEKT, TEXHOJIOTMH OECIPOBOJIHON CBS3H,
pOOOTOTEXHMKA, KBAHTOBBIE TEXHOJIOTHMH, CHCTEMBI PACIPENEIEHHOTO peecTpa,
TEXHOJIOTMU BUPTYaAJIbHOU U JIOTOJHEHHOM PEAIbHOCTEM.

OcHoBHas 11€51b U3y4YeHus1 yueOHoro npeameta «MudopmaTtrka» Ha yriayOaéHHOM
YpPOBHE cpeaHero ooOiero oOpa3oBaHUs — OOECIEUEHUE MaJIbHEHIIEro pa3BUTHUS
MH(POPMAITMOHHBIX KOMIETEHIIMNA 00yUYaroIIerocs, ero roTOBHOCTH K KM3HHU B YCIIOBHUSAX
pa3BuBaroIierocss MHGOPMAIIMOHHOTO OOIIECTBA M BO3PACTAIOIIEH KOHKYPEHIIMH Ha
peiHKE Tpyna. B cBa3u ¢ atum u3ydenne uHpopmaruku B 10—11 kmaccax IOMKHO
00eCeunTh:

— chOpMHUPOBAHHOCT, MHPOBO33PEHHUS, OCHOBAHHOTO HA TOHUMAHUU POJIU
uH(opMaTHKU, UHPOPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTUNA B COBPEMEHHOM
00IIIeCTBE;

— ¢c(hpOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHYECKOTO MBILIICHHUS;

-~ c(hOpMHUPOBAHHOCTh YMEHHH pa3audaTh (akThl W OLEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJIbI, BUACTh UX CBSI3b C KPUTEPUSIMHU OIEHUBAHUS U CBSI3b KPUTEPUEB C
ompenenéHHON CHUCTEMOM IIEHHOCTEH, MPOBEPATh Ha JOCTOBEPHOCTh M 00001aTh
uH(pOpMaITHIO;

— ¢chOpMHUPOBAHHOCTH MPEACTABICHUN O BIMSHUN WH()OPMAITMOHHBIX TEXHOJIOTUN
Ha JKM3Hb 4YeloBeKa B OONIECTBE, MNOHUMAHUE COLHUAIBHOTO, 3KOHOMHYECKOTO,



IOJINTUYECKOTO,  KYJIbTYPHOIO, IOPUAMYECKOr0, IPUPOJHOIO, HSPrOHOMHYECKOIO,
MEIUIIMHCKOTO U (PU3HOJIOTHUECKOT0 KOHTEKCTOB HH(DOPMAIIMOHHBIX TEXHOJIOTUH;

— TIPUHSATHE TMPABOBBIX U ATUYECKUX ACMEKTOB WH(GOPMAIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHWE OTBETCTBEHHOCTH JIIOAEH, BOBJICYEHHBIX B CO3/IaHME M HCIIOJIb30BAHUE
MH(POPMALIMOHHBIX CUCTEM, PACIPOCTPaHEHUE UHPOPMALIHH;

— CO3JIJaHUE YCJIOBMM JUIsl pa3BUTHS HAaBBIKOB Y4eOHOM, NPOEKTHOM, Hay4yHO-
UCCIIEZIOBATEILCKO U TBOPYECKON JAESATEIBHOCTH, MOTHBALMM OOydYaroluxcs K
CaMOPAa3BUTHIO.

B conmepxanun yuebHoro mpeamera «HH(popMaTuka» BBIACIAIOTCS YETHIpPE
TEMaTUYECKUX pa3Jiena.

Paznen «lludpoBasi rpaMOTHOCTB» TOCBAIIEH BONPOCAM  YCTPOMCTBA
KOMIIBIOTEPOB U JIPYTHX 3JIEMEHTOB LU(POBOrO OKPYKEHHUS, BKJIIOYasi KOMIIbIOTEPHBIE
CETH, MCIIOJIb30BAHUIO CPEJICTB ONEPALMOHHON CHUCTEMBI, paboTe B ceTu VHTEepHET M
MCIIOJIb30BaHUIO0 HHTEPHET-CEPBUCOB, THPOPMAIIMOHHOM 0€301aCHOCTH.

Paznen «Teopernyeckue 0CHOBbI HH(POPMATHKI» BKITIOYACT B €051 MOHSITHUIHBIN
annapar  MH(OpPMATHUKH, BOMNPOCHI  KOJAUPOBAHUS  HMHPOPMALUH,  HU3MEPEHUs
MH()OPMAIMOHHOTO 00bEMa JTaHHBIX, OCHOBBI alreOpbl JOTMKH U KOMIIBIOTEPHOIO
MOJEIUPOBAHUA.

Pasnen «AJaropurMbl M NPOrpaMMHPOBAHME» HANPAaBICH Ha pPAa3BUTHE
QITOPUTMUYECKOIO MBIIIJICHUS, pa3pabOTKy aJrOpUTMOB M OLIEHKY HUX CJIOXKHOCTH,
(dbopMHpOBaHHE HABBIKOB pealM3alMM MpOorpaMM Ha s3blKax MPOrpaMMHpPOBAHUS
BBICOKOTI'O YPOBHS.

Paznen «MHopManMoHHbIE TEXHOJOIMW» TMOCBAIIEH BONPOCAM IPUMEHEHUS
MHOOPMAIIMOHHBIX TEXHOJIOTHH, pEealu30BaHHBIX B NPUKIAJAHBIX MPOTPAMMHBIX
MPOAYKTAaX M HWHTEPHET-CEpBHCAX, B TOM YHCIE B 33Jadyax aHajau3a JaHHBIX,
MCIIOJIb30BAaHUIO 043 TAHHBIX U AJNEKTPOHHBIX TAOIMI] JIs1 PEIICHUs] MPUKIIAIHBIX 3a/1a4.

B npuenéuHom ganee conaepkanun ydeOHoro mnpeamera «HHbopmaTukay
KYpPCHUBOM BBIICJICHBI JTOMOJIHUTEIbHBIE TEMBbI, KOTOPbIE HE BXOJAT B 00s3aTEIbHYIO
nporpaMMy OOyYeHHs, HO MOTYT OBbIThb NPEIJIOXKEHBl IS H3YUYEHHsS OTAEIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YYarOITUMCH.

YrnyOnéHusli  ypoBeHb ~ M3y4eHHS  MH(POPMATHUKUA  PEKOMEHAYyeTcs s
TEXHOJIOTHYECKOT0 MPO(UIISL, OpUEHTUPOBAHHOTO HA MHXKEHEPHYIO U MH(DOPMAIIMOHHYIO
cdepsl AeITeNbHOCTU. YTIyOIEHHBI YPOBEHb M3y4YeHHs] MH(DOpPMATUKU 00ECIIEUUBAET:
MOJTOTOBKY OOYYalOIIMXCsl, OPUEHTHUPOBAHHBIX Ha CIEUUAIBbHOCTH B oO0JacTu
MH(GOPMALIMOHHBIX TEXHOJOTUN U MH)XXKEHEPHBIE CMIEIUAIBHOCTH, Y4acTHE B MPOCKTHON U
HCCIIEIOBATENIbCKON  IESITEIbHOCTH, CBSI3aHHOM C COBPEMEHHBIMU HaIlPaBJICHUSIMU
oTpaciau MH(OOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUH, MOATOTOBKY K YYacTHIO B
OJIUMIINA/IAX U caadye EQMHOro rocy1apcTBEHHOIO AK3aMeHa 0 HH(OPMAaTHKE.



[TocnenoBaTenbHOCTh M3YyYEHHUsSI TEM B MpejaesiaX OJHOTO rojaa oOydeHHs MOKET
ObITh M3MEHEHA IO YCMOTPEHHUIO YUYHUTEN MPU MOATOTOBKE pabouell MporpaMMbl U
MOYPOYHOTO TJIAHUPOBAHHUSL.

OO011ee YncIo YacoB, pEKOMEHI0BAHHBIX JJIs U3YUYEHHs] HHPOpPMATHKU — 272 4aca:
B 10 xmacce — 136 vyacoB (4 yaca B Hezelnto), B 11 kiacce — 136 yacoB (4 yaca B HEJIEINIO).



COJEPKXAHUE OBYYEHUA

10 KIIACC

udposasi rpaMOTHOCTDH

TpeOoBaHUsS TEXHUKU O€30MACHOCTH M TMTMEHBI MPU paboTe ¢ KOMIBIOTEpaMU U
JIPYTUMU KOMIIOHEHTaMH IIU(GPOBOTO OKPYKEHHUSI.

[TpunHIIMTIBI PAOOTHI KOMITBIOTEPOB M KOMITBIOTEPHBIX CHCTEM. ApXUTEKTypa (HOH
Helimana. ABTOMaTM4eCcKOE€ BBINOJIHEHUE IPOrpaMMbl mpoueccopoM. OmneparuBHas,
MOCTOSIHHAsI ¥ JIOJTOBpeMeHHas mamsaTh. OOMEH MaHHBIMA C TIOMOIINBIO IIIHH.
KonTtposieps! BHEMIHUX yCTPOUCTB. [IpsAMON 1OCTyN K TaMsTH.

OCHOBHbBIE TEHIICHIIMU Pa3BUTUSI KOMIBIOTEPHBIX TexHoyorui. IlapannenbHbie
BbIUMCIIEHUs. MHoromponeccopasie cucteMbl. CymnepKoMIbIOTEpHI. PacnpenenéHHbie
BBIYMCIIUTENbHBIE CUCTEMBI M 00paboTka OONBIIMX JaHHBIX. MoOOWIbHBIE TU(POBBIE
YCTpOMCTBA W MX pOJAb B KOMMYHHUKalMSX. BCTpO€HHBIE  KOMIBIOTEPHI.
MukpokoHTpoJsuiepbl. POO0TH3MpOoBaHHBIE TPOU3BOCTBA.

[IporpammHoe oOecrieueHre KOMIBIOTEPOB M KOMIBIOTEPHBIX CHUCTEM. Buabl
MpOrpaMMHOro obecnedeHuss M UuX Ha3HaueHne. (OCOOEHHOCTM MPOrpaMMHOIO
obecrieueHrss MOOWIBHBIX yCTpoicTB. [lapamnensHoe mporpammupoBanue. CHUCTEMHOE
nporpammHoe obecriedeHue. OnepanmoHHble CUCTEMBI. Y THIIUTHI. J[paliBepbl yCTPOMCTB.
WNHcTamismms 1 IeMHCTAIUISAIUS TPOTPaAaMMHOTO 00eCTICUeHUSI.

@aitnoBbie cucTteMbl. [IpuHIMMOBI pa3MemieHuss W WMEHOBaHUsS (alIoB B
nojroBpeMeHHor namatu. [abiaons! Ay onucanus rpynn ¢anios.

[IporpammHuoe oOecneuenue. JIMieH3UpOBaHUE MPOrPAMMHOIO OOECIEeUEHUs U
uuppoBbIx pecypcoB. IIpompuerapHoe u cBOOOAHOE MpOrpaMMHOE OO€ecCIeYEHUE.
KoMmmepueckoe M HEKOMMEpPYECKOE HCIOIb30BaHUE MPOrPAaMMHOIO OOECIeUeHUs: |
udpoBeiX  pecypcoB. OTBETCTBEHHOCTh, yCTaHaBIMBaeMas 3aKOHOJATEIHCTBOM
Poccuiickoii deneparum 3a HEMPaBOMEPHOE UCIIOJIH30BAHUE TPOTPAMMHOTO 00ECTICUCHHS
1 IU(PPOBBIX PECYPCOB.

[IpyHIUIIBI TIOCTPOCHUS M AallapaTHbIE KOMIOHEHTHl KOMIIBIOTEPHBIX CETEH.
CereBble npotokoabl. Cete HTEpHET. Anpecanus B cetn MHTEpHET. 1IpoTOKOIIBI CTEKA
TCP/IP. Cucrtema 1OMEHHBIX UMEH.

Pasnenenne |P-cetm Ha moxacetm ¢ mnoMmouipt0o Macok mnoxacerei. CereBoe
agMuHUCTpUpoBaHue. [lojlyyeHHe HaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
ITpoBepka HanuuMs CBA3M C y370M ceTu. OnpeaenaeHue MapupyTa IBUKEHUS MAKETOB.

Bunsl JeSITEIbHOCTH B ceTu HNurepner. CepBuchl HNuTepHera.
['eonndopmaniioHHble CUCTEMBI. ['€OJIOKAIIMOHHBIE CEPBUCHI PEATLHOIO0 BPEMEHHU
(HampuMep, JIOKalus  MOOWJIBHBIX  Tele(OHOB, ONpeAeieHUue  3arpy>KeHHOCTH
aBTOMArucTpaseil), ”HTEpPHET-TOPTrOBIIsA, OpOHUPOBaHUE OUIIETOB U TOCTUHULI.



['ocynapcTBEHHBIE JJIEKTPOHHBIE CEpPBUCHI M yciyrd. ColHalbHBIE CETH —
OpraHu3alus KOJUIEKTUBHOTO B3aUMOJCHCTBUS U OOMeHa JaHHbIMU. CeTeBOM ATHUKET:
nmpaBWJia TOBEAEHUA B KubepmpocTtpanctBe. IIpobieMa MOMIMHHOCTH MOTYYEHHOU
uHpopmaruu. OTKpBITEIE 00pa30BaTEILHBIE PECYPCHI.

TexHOTeHHbIE M HKOHOMHUYECKHE YIPO3bl, CBS3aHHBIE C MCIIOJIb30BAHUEM
MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TexHoJorui. OOmue npoOsieMbl  3allUuThl
uHpopmaluu 1 uHPopManmoHHOM Oe3onmacHOCTH. CpelcTBa 3alUThl UHPOPMALUUA B
KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSIX M aBTOMATU3UPOBAHHBIX HHGOPMAIMOHHBIX
cuctemax. [IpaBoBoe obecnieueHre HHPOPMALTMOHHOM OE30MaCHOCTH.

[IpenoTBparieHne HECAHKITMOHNPOBAHHOTO IOCTYTIA K JINYHOW KOH(DHICHITMATEHON
nH(popMaIuu, XpaHsIIeHcss Ha MEPCOHATIBHOM KOMITBIOTEPE, MOOUIIBHBIX YCTPONCTBAX.
BpenonocHoe nporpamMmHoe obecrieueHrne U crocoObl 00pbObI ¢ HUM. AHTUBHUPYCHBIC
nporpammbl. OpraHuzainus JMYHOTO apxuBa HHpopManuu. Pe3epBHOE KOMUpOBaHUE.
[TaponpHas 3ammTa apXuBa.

[MudpoBanne nanupix. CuMMeTpuuHble U HecUMMeTpuuHble MHQpbL. [udpsr
npoctoii 3amensl. [ludp Lezaps. [Ludp Bmwkenepa. Anroputm mudposanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHKH

Nudopmarusi, ganuele W 3HaHus. MudopManmoHHBIE TPOIECCHl B TPHUPOJIE,
TEXHHUKE U 0OIIECTBE.

HempepbiBHBIE ¥ JUCKPETHBIE BEJIMYMHBI U cuUTHaIbl. HeoO6xoauMocTh
JTUCKpeTu3auu HHGOpMAaIINH, peTHa3HAYCHHOMN JIJIsl XpaHEeHHUsI, TIepeiadyu U 00padoTKH
B IU(PPOBBIX CUCTEMAX.

JIBonuHOE KOoMpoBaHue. PaBHOMEPHBIE 1 HEPABHOMEPHBIE KOJBI. JlekoaupoBaHue
COOOIIEHMI, 3alHMCAaHHBIX C I[IOMOIIBbI0 HEPAaBHOMEPHBIX KOJOB. YcioBue DaHo.
[TocTpoeHrne OAHO3HAYHO JEKOAUPYEMBIX KOJOB C TMOMOUIBIO JepeBa. EIMHUILIBI
M3MEpeHus KoindecTBa HH@popmaruu. AJdaBUTHBIA TMOAXOJ K OILICHKE KOJIMYECTBA
uHdopmaIuu.

Cucrembl cumcienus. Pa3BépHyTass 3amuch I1ENBIX W JAPOOHBIX YHCEN B
MO3UIIMOHHON cucTemMe cuuciaeHusi. CBOMCTBA MO3UIIMOHHON 3alMCH YUCTIA: KOJTUYECTBO
uudp B 3amucu, NpU3HAK JCIUMOCTH YHCJIa HAa OCHOBAaHUE CHUCTEMbI CUHMCIICHHS.
AnropuTM mepeBoAa UENIOoro 4ucia u3 P-u4HON CHCTEMBbl CUMCIEHUS B JECATUYHYIO.
AJNTOpUTM TepeBoJia KOHEUHON P-wyHO#l npoOu B JecATUYHYI0. AJTOPUTM IEepeBojia
[IEJIOT0 YHuCa W3 JACCATUYHON cucTeMbl cuuciieHus B P-uunyro. IlepeBoj KOHEUHOM
necATUYHOM Jpobu B P-wunyro. [[BowyHasi, BochbMepHWYHAs W IIECTHAAIIATEPUIHAS
CUCTEMBI CUUCJICHUS, CBSI3b MKy HUMH. ApU(METUYECKHUE OTIEPAIMH B MO3UITMOHHBIX
cucTeMax cuuclieHus. TpouyHas ypaBHOBEUIEHHas CHUCTEMa CyuclieHus. J[BoW4HO-
JECATUYHAS CUCTEMA CUUCIICHUS.



Konuposanne tekctoB. Konuposka ASCIIl. OxnoOaiitHbie KoaupoBku. CTaHmapt
UNICODE. Komuposka UTF-8. Onpenenenue MHGOPMAIMOHHOTO 00BEMA TEKCTOBBIX
COOOIICHMIA.

Koauposanune uzobpaxenuii. OueHka MHPOPMAIMOHHOTO 00bEMa rpaduuecKux
JAHHBIX MIPU 33JIaHHBIX pa3pelleHUH U ITyOruHe KoaupoBaHus 1BeTa. [{BeToBbIe MOENH.
Bekroprnoe komupoBanue. ®dopmatel rpaduueckux aitnoB. TpéxmepHas rpaduxa.
O®pakTanbHas rpaduka.

KoaupoBanue 3Byka. OueHka HHGOPMAIIMOHHOTO 00bEMaA 3BYKOBBIX JAHHBIX MPH
3aJJaHHBIX YAaCTOTE TUCKPETU3ALMU U PA3PSITHOCTA KOAUPOBAHUSI.

Anrebpa sormku. [loHsTHE BBICKa3bIBaHWSA. BpICKa3bBaTeNbHBIC  (HOPMBI
(npenukatsl). KBaHTOpPBI CyIIE€CTBOBAHMS U BCEOOLTHOCTH.

Jlornyeckue omnepanuu. Tabmuubl HCTUHHOCTU. JIOrMYEeCKHE BBIPAKEHUS.
Jlornyeckue TOXKIecTBA. J[0Ka3aTeNbCTBO JIOTMYECKUX TOXKIIECTB C MOMOIIBIO TaOJIHI]
WCTUHHOCTH. JIornueckue onepanyu U Ornepanyy HajJl MHOXECTBAMU.

3aKkoHBl anreOpbl JIOTMKWA. OKBUBAJICHTHBIE TMPEOOPa30oBaHUs JIOTUYECKHUX
BbIpakeHN. Jlornueckre ypaBHEHHS U CUCTEMBI YPABHEHHI.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHYECKHUX
(yHKIUI OT KOJTUYECTBA apryMeHTOB. [10HbBIE CUCTEMBI JIOTUYECKUX (PYHKIIHM.

Kanonuueckue Gpopmbl moruyeckux BolpakeHui. CoBepIIeHHbIC JU3BIOHKTUBHbIE
U KOHBIOHKTHMBHBIE HOPMaJIbHBbIC (POPMBI, AITOPUTMBI WX TIOCTPOCHHUS MO TabIHUIe
WCTUHHOCTH.

Jlormueckue »HieMEHTHI B cocTaBe Komibiotepa. Tpurrep. Cymmarop.
MHoropaspsaseiii  cymmarop. IlocTpoeHue cxem Ha JIOTMYECKHX JJIEMEHTax IO
3aJJaHHOMY JIOTUYE€CKOMY BBIPAKEHUIO. 3aMMUCh JIOTUYECKOTO BBIPAXKEHUS M0 JIOTUYECKON
CXEME.

[IpencraBieHue HETBIX YHUCEIT B MAMATH KOMITbIOTEPA. OrpaHUYEHHOCTh AUAIa30Ha
Yyycell IPU OTPAHUYEHHUM KOJIMYECTBA pa3psanoB. llepenonHeHue paspsaHON CETKHU.
bes3HakoBble M 3HAKOBBIC JAHHBIC. 3HAKOBBIM OWT. JIBOMYHBIN JIOMOJHHUTCILHBIA KOJI
OTPHULATENIbHBIX YUCET.

[TobutoBble  norumdeckue omnepauuu. Jlormyeckuid, apupMeTUyecKud U
nukiandeckuit casuru. llludpoBanue ¢ mOMOIIBI0 MOOUTOBOM ONMEPAIMH «UCKIIIOYAIOIIee
NJIN».

[IpencraBieHne BEIIECTBEHHBIX YHCEN B MaMATH KOMIIbIOTEpA. 3Ha4aIas 4actb U
nopsiiok  uncia. Jlmama3oH 3HA4YeHHW BeIIECTBEHHBIX uwnceln. [IpobrmemMbl XpaHeHUs
BEIIECTBEHHBIX YKCEJ, CB3aHHBIE C OTPAHUYEHUEM KOJIMYECTBA Pa3psa0B. BeInoiHeHHE
oTepaluii ¢ BeIECTBEHHBIMU YUCIIAMH, HAKOTUICHUE OIMOOK MPU BBIYUCIICHUSX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHHUE

OnpeneneHne BO3MOXXHBIX PE3YJIbTATOB PaOOThl MPOCTEUIIUX —AJITOPUTMOB
YIPaBJICHUS UCIOJHUTEISIMA U BBIYUCIUTENBHBIX alrOpuTMOB. OMpeiesieHne HCXOAHBIX
JaHHBIX, TPU KOTOPBIX aITOPUTM MOXKET J1aTh TPeOyeMblil pe3ynbTar.

Oramnbl  pemieHus 3aJad  Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpeacTBa:
TPaAHCIATOP, OTJIAAUUK, NPOPMIMPOBIIMK. KoMnuisnus U MHTEpOpETanusl MPOrpaMM.
BupryanbHble MallluHBL.

WuTerpupoBanHas  cpena  pa3paboTku.  MeTonpl  OTJIaAKM  IpOrpamM.
Hcnonp3oBanne  TpacCUpOBOYHBIX — Tabmui. Otmamounslii  BbiBOA.  [lomraroBoe
BBITIOJIHEHHE NTporpaMmel. Touku octanoBa. [IpocMoTp 3HaYEHUIN IEPEMEHHBIX.

S3eik  mporpammupoBanus  (Python, Java, C++, C#). Tumel pgaHHBIX:
LIEJIOYMCIICHHBIE, BEIIECTBEHHBIC, CUMBOJIbHBIE, Jornyeckue. BerBiaeHus. CnoxHble
ycioBus. [{ukiiel ¢ yenoBueM. LIukiel o nepeMeHHoi. B3anMo3zaMeHsIeMOCTh pa3IndHbIX
BUJIOB LMKJIOB. MHBapuant nukia. CocTaBieHHME LUKIA C HCIOJIb30BAHUEM 3apaHee
ONpenenEHHOr0 MHBAPUAHTA IUKIIA.

JlokymenTpoBanue nporpamm. MHcnone3oBanne kKommeHTapueB. [loaroroeka
OMMCAaHUS MPOrPAMMbI U UHCTPYKIIMH JIJIs1 TOJIb30BATEIS.

ANTOpuUTMBI  00paOOTKM HaTypaldbHBIX YHCEJ, 3alMCAaHHBIX B TO3UWLIUOHHBIX
CUCTEMAaxX CUYMCIICHHUS: pa30MEHHE 3aliCH YHClia Ha OTHENbHbIE LU(PBI, HAXOXKICHUE
CYMMBI U ITPOU3BEACHUS LU(DP, HAXOKICHHE MaKCUMaJIbHOW (MUHUMAaJIbHOMN ) LHUDPHL.

HaxoxaeHue Bcex NpOCThIX YUCeN B 3aJJaHHOM auana3oHe. lIpencrasienne dyncna
B BU/JIe HA0Opa MPOCTBHIX COMHOKUTENEH. ANTOPUTM OBICTPOTO BO3BEACHHUS B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAUXcs B (ailnax. TekcToBble U JBOMYHBIE (ailyibl.
QaiinoBeie nepemMeHHbIe ((aiinoBelie ykazaTenn). Urenue u3 Qaitna. 3anuce B daid.

Pazouenne 3amaun Ha mnopnzagauu. [loamporpammbl (mpoueaypsl U (yHKUHUH).
Pexypcus. PexypcuBHble 00beKThl (PpakTaibl). PekypcuBHbIE mponeaypsl U (PyHKIIUH.
Hcrnonp3oBaHue cTEKa Il OpraHU3allyd PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue  cTaHZapTHOM  OMOMMOTEKM  sI3pIKa  MPOTPaMMHUPOBAHUS.
[ToaxmtoueHne OMOJMOTEK MOANMPOTrpPaMM CTOPOHHUX TpPOU3BOAUTENEH. MOMYIbHBIM
MPUHIUI TOCTPOCHUS IPOTPAMM.

Yucnennsie MeToasl. TouHOoe M MpUOIMKEHHOE pEIICHHS 3aaaud. YucIeHHbIe
METO/bl pEIIEeHUs YpaBHEHMM: MeToj Tmepedopa, METOJ IOJOBHUHHOIO JICJICHHS.
[TpubamxEHHOE BRIUMCIICHNUE JJIMH KPUBBIX. Beiuncnenue miomaaei Guryp ¢ moMoIbio
YUCJIIEHHBIX METOJ0B (METOJ MPSMOYTOJIBHUKOB, MeToA Tpanenuil). Ilonck makcumyma
(MuHMMYMa) QYHKIIMUA OHOM MepeMEHHON METOIOM MTOJIOBUHHOTO JICICHUS.

OOpaboTka  CHUMBOJBHBIX  JAaHHBIX.  BcTpoeHHble — (QYHKIMHA  s3BIKA
MpOTPAaMMHUPOBAHUs [IJII O0OpabOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA MOSIBICHUH CHMBOJA B CTPOKE, pa3OueHue



CTPOKH Ha CJIOBa MO MPOOEIbHBIM CUMBOJIaM, IMOMCK MOJICTPOKU BHYTPH JaHHOU CTPOKH,
3aM€Ha HaWJICHHOM IOJICTPOKM HA APYTYIO CTpPOKy. ['eHepaius Bcex CJIOB B HEKOTOPOM
angaBuTe, YIOBICTBOPSIONINX 3aJaHHBIM oOrpaHudeHusM. [IpeoOpasoBanue umcia B
CUMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBel M TOCJENOBATENBLHOCTH  4uceld.  Bbluucienune  000OHMIEHHBIX
XapaKTEPUCTUK DJIIEMEHTOB MAacCHMBa WJIM YHCIOBOM TMOCIEIOBATEIBHOCTH (CyMMBI,
NPOU3BEACHUS, CpPEAHEro apudMEeTHUYeCKOoro, MHUHUMAJIBLHOTO M MaKCHUMAaJIbHOIO
AJIEMEHTOB, KOJMYECTBA DJIEMEHTOB, VYIOBIETBOPSIONIMX 33JaHHOMY YCJIOBHIO).
JIvHENHBIM TOUCK 3aJaHHOTO 3HAYEHUS B MACCHUBE.

CopTtupoBka OAgHOMEpPHOro wmaccuBa. IIpocTeie METOJbI COPTUPOBKH (METOM
My3bIpbKa, METOJ BbIOOpA, COPTHpPOBKAa BcTaBkamu). COpTUpOBKa CIUSHUEM. bbicTpas
coptupoBka MaccuBa (amroput™m QuickSort). /IBoMyHBIH TOUCK B OTCOPTUPOBAHHOM
MAaCCHBE.

JIByMepHBIe MacCUBBI (MAaTPUIIbI). AJITOpUTMBI OOPaOOTKH JBYMEPHBIX MACCUBOB:
3a0JIHEHUE IBYMEPHOTO YMCIOBOTO MAcCHBa M0 3aJJaHHbIM ITpaBUJIaM, TOUCK AJIEMEHTA
B JIBYyMEPHOM MAaCCHBE, BBIUHUCICHHE MaKCUMyMa (MUHUMyMa) U CYMMBI 3JIEMEHTOB
JIBYMEPHOI'O MacCHBa, IEPECTAHOBKA CTPOK U CTOJIOIIOB IBYMEPHOI'O MacCUBA.

HNupopmanuoHHbIE TEXHOJIOIUH

TexcroBeiii  mpoueccop. PemaktupoBanne u  dopmarupoBanue. IIpoBepka
opdorpaduu u rpammaTuku. CpencTBa MOMCKA U aBTO3aMEHBI B TEKCTOBOM IPOIIECCOPE.
Ucnonb3oBanue ctuieil. CTpyKTypUpPOBAaHHbIE TEKCTOBbIE JOKYMEHTHI. (CHOCKH,
ornasieHue. KomiekTuBHas pabora ¢ JOKyMeHTaMH. IHCTpyMEHTBI pelieH3upOBaHUs B
TEKCTOBBIX mpolieccopax. O6maunbie cepBuchl. [lenoBas nepenucka. Pedepar. [IpaBuia
[IUTUPOBAHUSI UCTOYHUKOB U odopmiieHUs: oubiuorpaduyeckux ccbiiok. OdopmieHue
CIIHCKA JIUTEPATYpbl. 3HAKOMCTBO C KOMIIBIOTEPHON BEPCTKOM TEKCTa. TEXHUYECKHUE
cpeactBa  BBoja  Tekcrta.  Chnenuanu3upOBaHHBIE  CPEACTBA  PEAAKTUPOBAHMS
MaTeMaTUYECKUX TEKCTOB.

AnHanmn3 JaHHbIX. OCHOBHBIE 3aJlaud aHAJIW3a JIaHHBIX: IPOrHO3WPOBAHUE,
Kiaccuukanys, Kiactepusanus, aHaim3 OTKIoHeHHH. [locaenoBaTenbHOCTh pPEIICHHS
3a/1a4 aHaJIu3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OYUCTKA U OIEHKA Ka4eCTBA JTAHHBIX,
BBIOOpP W/WJIM MOCTPOEHHUE MOJECNH, MpeoOpa3oBaHUE MAaHHBIX, BU3yaJIM3allUs JaHHBIX,
HMHTEpIIpeTanusi pe3yiabTaroB. lIporpaMMHbie CpelcTBa W HMHTEPHET-CEPBUCHI IS
00pabOTKM W TpeACTaBleHUs] JaHHbIX. bosbinve naHHble. MammHHOe oOydeHue.
NHTennekTyaibHbIi aHAIN3 JaHHBIX.

AHanM3 TaHHBIX C TOMOIIIBIO AJICKTPOHHBIX Ta0JUIl. Beruncienue cyMMBl, CpeTHEro
apu(pMETHIECKOTO, HAMOOJBINET0 (HAUMEHBINETO) 3HAUYCHUsS uara3oHa. BeryucieHue
K03 dulIreHTa KOPPEISAIHH BYX psIoB JaHHBIX. [locTpoeHue cTon09YaThIX, JIMHEHYAThIX



U Kpyrosbix auarpamm. Iloctpoenue rpadukoB ¢ysnkuuil. [logbop nuHMM TpeHna,
pelIeHne 3aa4 IPOrHO3UPOBaHMSL.

YucneHHoOe pelieHne ypaBHEHUH ¢ MOMOIIbI0 o10opa napamerpa. OnTumMuzanus
KaK TOWCK HaWIydlllero pelieHuss B 3aJaHHBIX YycioBusx. llemeBas QyHkuus,
orpannyeHus. JIokaibHbIe U I100aJIbHBII MUHUMYMBI 11€71IeBOM (pyHKIMU. Pemenne 3anau
ONTUMU3ALIMU C TIOMOILBIO 3JIEKTPOHHBIX TAOJHII.

11 KJIACC

Teoperuueckue 0CHOBBI HHPOPMATUKHU

Teopernyeckue TOAXOABI K OIEGHKE KojduwdecTBa WH(Mopmaruu. 3aKkoH
agnutuBHOCTU UHPOpMaruu. @opmyna Xaptiau. Madopmaius u BepoaTHOCTh. Dopmyiia
[llenHOHA.

AnropuTMBI ckatus JaHHbiX. AnroputM RLE. Anroputm Xadbdmana. Anroputm
LZW. Aaroputmsl c:kaTtusi AJaHHBIX C MOTEPSMU. Y MEHbIIEHHUE ITyOWHBI KOJUPOBAHUS
nBeta. OCHOBHEIE Hjaen anroputMoB cxatus JPEG, MP3.

CkopocTh  Tepefayd  JaHHBIX. 3aBHCHMOCTH  BpPEMEHH  Iepeaadd  OT
nH()OpMAITMOHHOTO O00BEMA MAHHBIX M XapaKTEPUCTUK KaHajla CBSI3W. [IpUyauHBI
BO3HMKHOBEHHS OIIMOOK IMpH nepeaave AaHHbIX. Kojpl, mo3Bosstonue 00HapyKUBaTh U
UCIIPaBJIATh OLIMOKM, BO3HUKAIOUIUE IMpHU Tepenaye JaHHbIX. PaccrosHue XsMMUHTA.
Konuposanue ¢ mosropenuem 6utos. Koasr XommuHra.

Cuctrembl. KoMmoHeHTHI cucTeMbl U WX B3auMojeicTBue. CUCTEMHBIN A (EKT.
VYnpasnenue kak nHOOpMaIMOHHBIN nporiecc. OOpaTHast CBSI3b.

Monenu wu wmoaenupoBanue. Llens monpenupoBanusi. COOTBETCTBHE MOJIEIH
MojenupyeMoMy OOBEKTy WM Tpoleccy, Lenu wmojenupoBanus. Ddopmanuzanus
MPUKIIAIHBIX 3a71a4.

[IpencraBnenue pe3yabTaTOB MOJCIUPOBAHUS B BHUJIE, YAOOHOM ISl BOCIIPHUSITHS
yesoBekoM. ['paduueckoe nmpeacTaBaeHue JTaHHBIX (CXEMbI, TaOIHIIbI, TpaduKn).

['pads1. OcHoBHbIe OHsATHA. Buasl rpadoB. Onmcanue rpados ¢ MOMOIIBIO MATPUIL
CMEXHOCTH, BECOBBIX MaTpPHII, CITUCKOB CMEXHOCTH. PellieHne anropuTMUYECKHX 3ajad,
CBSI3aHHBIX C aHAIM30M TpadoB (OCTPOCHHE ONTUMAILHOTO IyTH MEXKIY BEPIIMHAMU
rpada, ompenereHWe  KOJIMYECTBA  PA3IMYHBIX MyTeH  MEXIy  BEpIIMHAMH
OPUEHTHUPOBAHHOTO AITUKINYECKOTO Tpada).

HepeBbs. bunapnoe paepeBo. JlepeBbs mouncka. CrmocoObl 00xoma Jepesa.
[IpeacraBnenne apuMeTHIECKUX BBIPAXKEHUN B BHUJE JepeBa. JIMCKPETHBIE UTPHI JBYX
UTPOKOB ¢ MoJiHOM nH(popManuei. [Toctpoenue nepesa nepedbopa BapuaHTOB, ONKMCAHUE
CTpaTeTUd WIPhl B TaONMMYHON (QopMe. BBIMTPHINIHBIE W MPOWTPHIIIHBIC TTO3HIINH.
BBIMTEITITHBIE CTPATETHH.



CpenctBa HCKyCCTBEHHOro HHTeJieKTa. (CepBHCBHI MAIIMHHOTO IIEPEBOAA H
pacrio3HaBaHusi yCTHOM peud. KorHuTuBHble cepBUCHL. MaeHTudukauus U TOUCK
n300pakeHni, pacno3HaBanue Jjui. CamooOyuaromuyecs cUcTeMbl. VICKyCCTBEHHBIM
UHTEJUIEKT B KOMIIBIOTEPHBIX Hrpax. Mcrnoiap30BaHHE METOJOB HMCKYCCTBEHHOTO
UHTEJUIEKTa B OOydaloIlMX cucTeMax. Vcrnonab3oBaHME METOAOB MCKYCCTBEHHOTO
UHTEIUIEKTa B poOoTtoTexHuke. MHrepHer Bemeil. IlepcnexkTuBbl — pa3BUTHUS
KOMITBIOTEPHBIX MHTEIUIEKTyaIbHBIX CUCTEM. HelpoHHBIE CeTH.

AJITOPUTMBI H IPOrPAMMHPOBaHUE

@opmaim3anys MOHATHA anroputMa. MammHa TelOpHHTa Kak yHUBEpCAJIbHAs
Mozenb Beruucinenuu. Tesuc Yépua—TwropuHra.

OneHka CciI0)KHOCTU BbIYMCIIeHU. Bpemst paboTsl U 00BEM HCIIONIB3yEMOU MaMSITH,
MX 3aBUCHMOCTB OT pa3Mepa UCXOJIHBIX AaHHBIX. OLIEHKa aCUMITOTUYECKOM CIIOKHOCTH
QITOPUTMOB. AJITOPUTMBI OJMHOMHAJIBHOM CHOKHOCTH. [lepeOopHbIE alIropuTMBI.
[IpuMepsl pa3audHbIX AITOPUTMOB PEUIEHUS OJHOM 3a/1a4, KOTOPBIE UMEIOT Pa3INYHYIO
CJIO)KHOCTb.

[Touck MpOCTBIX YMCEN B 3aIaHHOM JIMANla30HE C MOMOUIBIO AITOPUTMA «PEIIETO
Oparochenay.

MHoropa3psaHbie LeIble Yucia, 3a1a4d JUIMHHONW apu(METUKH.

CrnoBapu (acconuaTHBHBIE MAacCCUBBI, 0TOOpaxkeHus1). Xaui-rabnuubl. [loctpoenue
aJ1(paBUTHO-4aCTOTHOT'O CJIOBAps [ 33JaHHOTO TEKCTA.

Crexku. AHanM3 MPaBWIBHOCTH CKOOOYHOTO  BbIpakeHUs.  Bbruncienue
apu(pMETUIECKOTO BBHIPAKEHHUSI, 3aITUCAHHOTO B TOCTPUKCHOMN opme.

Ouepenu. Mcnonb3oBanue ouepenu 1isi BPEMEHHOIO XPAHEHHUSI TAHHBIX.

Anroputmbl  Ha Trpadax. I[locTpoeHHe MHHMUMaIBHOTO OCTOBHOIO JiepeBa
B3BEUIEHHOTO CBA3HOTO HEOPUEHTUPOBAHHOro rpada. KonuuecTBo pa3auyHbIX MyTeu
MEXy BEpLIMHAMU OPUEHTUPOBAHHOTO AllUKINYECKOro rpada. Anroput™ JerKcTphl.

epeBps. Peamuzanms gepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMuHBIE
(bunapusie) aepebsi. [locTpoenune nepesa i 3aJaHHOTO apU(OMETUUECKOTO BEIPAKECHUS.
PekypcuBHble anroputMbl 00xoja aepesa. Mcnonb30BaHue cTeka U odepeau ais 00xona
JepeBa.

JlunaMuyeckoe MporpaMMUpOBaHUE KaK METOJ PEIICHUs 3aJady C COXpPaHEHUEM
MIPOMEKYTOUHBIX PE3yJIbTaTOB. 3aJayd, pellaeMble C [OMOIIbI0 JTUHAMUYECKOIO
MPOTrPaMMUPOBAHUS: BBIUMCIEHUE PEKYPCUBHBIX (DYHKIMI, MOACYET KOIMYECTBA
BAPUAHTOB, 3aJ1a41 ONTUMH3ALIH.

[TonsitTue 00 OOBEKTHO-OPUEHTUPOBAHHOM TMporpaMMupoBaHuu. OOBEKTHI U
kinaccel. CBoiictBa M MeTonbl 00BEKTOB. (OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIU3.
Pa3paboTka mnporpaMM Ha  OCHOBE  OOBEKTHO-OPMEHTHUPOBAHHOTO  IMOJXOJA.
WNukancynauus, HaclieJOBaHUe, HOJUMOpP(PU3M.



Cpenbsl  ObicTpol  pa3zpaboTku mporpamm. IIpoektupoBanue wuHTEpdeiica
noib3oBatens. Vcrnonb30BaHUE TOTOBBIX YHPAaBISIEMbIX AJIEMEHTOB [JIsi MOCTPOCHUS
uHTepdetica.

00630p A3BIKOB TporpaMmupoBanus. [IoHATHE 0 MapaguTrMax MporpaMMHUPOBAHHUS.

NudopManuoHHbIE TEXHOJIOTHH

OTanbl KOMITBIOTEPHO-MAaTEMATUYECKOTO MOJEIUPOBAHMS: IMOCTAHOBKA 3aJayH,
pa3paboTka MOJENIHU, TECTUPOBAHUE MOJENIH, KOMIBIOTEPHBIM SKCHEPUMEHT, aHAIHU3
PE3yJIbTaTOB MOJICJIMPOBAHHSL.

JluckpeTuzanus mpu MaTeMaTHYeCKOM MOJIETTMPOBAHUM HEMPEPHIBHBIX MPOIIECCOB.
MonenvupoBanue nBrkeHus. MoaennpoBaHue OMOJOTHIECKUX CUCTEM. MaTeMaThuiecKue
MOJIEIU B SKOHOMHUKE. BhIUNCIUTENbHBIEC SKCIIEPUMEHTHI C MOJICIISIMHU.

OO0paboTKa pe3yabTaTOB dKCIEPUMEHTA. MeTo/T HauMEeHbIINX KBajipaToB. OlieHKa
YHUCJIOBBIX IapaMeTPOB MOJEIMPYEMBIX OOBEKTOB W TIpoleccoB. BoccTaHoBieHHe
3aBUCHUMOCTEH MO pe3yJIbTaTam 3KCIIEPUMEHTA.

BepositHOCTHBIE MOJIEJIH. Metonsl Momnre-Kapio. NmurtanmonHoe
MojenupoBanue. CUCTEMBI MaCCOBOTO OOCTYKHBAHUSI.

Tabnuunbie (pensaioHHbIe) 6a3bl JaHHbIX. TabnuIa — npecTaBieHUE CBEAECHUN 00
OQHOTHIHEBIX 00BheKTax. [lone, 3anuch. Kimrou Tabmmiel. PaboTa ¢ roToBOM 0a30i JaHHEIX.
3anonHenue 6a3bl gaHHBIX. [lomck, copTUpoBKa W (PUIbTpalvs JaHHBIX. 3alpochl Ha
BBIOOPKY JaHHBIX. 3alpoChl ¢ TapameTpaMu. Beraucisiembie moss B 3amnpocax.

MHorotabnuunbie 0a3bl JaHHBIX. THIBI CBA3ed Mexay Tabinumamu. BremmHui
kiro4. [lenoctHOCTh 0a3bl TaHHBIX. 3aMPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX.

HNutepHer-nipunoxenus. [loHATHE O CEpBEPHOM M KIMEHTCKOM YaCTAX CauTa.
TexHOJIOTHsT «KJTUEHT — CepBep», €€ JOCTOUHCTBA U HegocTaTku. OcHOBHI si3bika HTML u
kackagubix TaOmui ctuner (CSS). Crenapuu Ha s3pike JavaScript. @opmbel Ha BeO-
CTpaHuLE.

Pasmenienue BeO-caiiToB. Yciyra XocTuHTa. 3arpy3ka ¢aiioB Ha CailT.

BBon wu300pakeHU C WCIONB30BAHUEM PA3JIHYHBIX ITUMPOBBIX YCTPOMCTB
(mudpoBbix QoToanmapaToB W MHUKPOCKOINOB, BHJIECOKAMEpP, CKAaHEPOB H JPYTHUX
ycTpoiictB). ['paduueckuit penmaktop. Paspemenue. KampupoBanue. lcrnpasieHue
nepcrekTuBbl. ['uctorpamma. Koppekiust ypoBHei, koppekius 1peta. ObeciBeunBaHme
LBETHBIX U300paxeHuil. Peryuib. Pabota ¢ obnactamu. OUiabTphI.

MHuorocnoiinele u3o0paxkenus. TekcroBble cnou. Macka cnos. Kananbl.
Coxpanenne BbiicieHHONW oOnactu. [loaroroBka wiumoCcTpanmii JJjisi  BeO-CalTOB.
AHMMHPOBaHHBIE N300pAKEHUS.

Bektopnas  rpaduka. IlpumutuBel.  VI3MeHeHue  moOpsaka  JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusbie. ®DopmaTbl BEKTOPHBIX
pucyHkoB. Mcnosib3oBanue KOHTYpoB. BekTopu3aiius pacTpoBbIX U300paKEHU.



[TpyHLIMIIBI OCTPOEHUS M PENAKTUPOBAHUSA TPEXMEPHBIX Mozened. CeTouHble
Mozenu. Marepuainsl. MoienupoBaHie HCTOYHUKOB OcBellleHHsa. Kamepbl. ATUTUBHbBIE
texHosiornu (3D-mpuntepsl). [loHsATHE O BUPTyanbHOW pPEATBHOCTH W JIONOJHEHHOMN
PEAIILHOCTH.

IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA IIPOI'PAMMBI 11O
WH®OPMATHUKE (YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE PE3ybTaThl OTPAXKAIOT FOTOBHOCTh U CHOCOOHOCTH OOYYArOUIUXCS
PYKOBOJICTBOBAThCSl CHOPMHUPOBAHHON BHYTPEHHEW IMO3UIIMEH JUYHOCTH, CHUCTEMOM
IIEHHOCTHBIX OPHUEHTAINI, MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUIMCKOTO 00IIEeCTBa, PaCIIMPEHUE KU3HEHHOTO OMBITa U
OTIbITA JIEATETLHOCTH B MPOIECCE PEATU3aIUU CPEACTBAMHU YUEOHOTO MPeIMETa OCHOBHBIX
HAMNpaBJICHUN BOCTIUTATEIIBHON AEATEIIBHOCTH.

B pesynbTare uzyueHus nHQOpMATUKUA Ha YPOBHE CPEITHETO 0OIIETO 00pa3oBaHus
y oOyuatomierocs OyayT cpopMUPOBaHBI CICTYIONIUE JTUYHOCTHBIE PE3YIbTATHI:

1) rpaxxaaHCKOro BOCIIMTAHMS:

OCO3HAHHE CBOUX KOHCTUTYIIMOHHBIX TIPaB U OOS3aHHOCTEH, YBaKEHHE 3aKOHA W
MPaBOMOPSIKA, COOMIOJCHUE OCHOBOIOJATAOIIMX HOPM HH(OPMAIMOHHOTO TpaBa U
nH(}OpPMAIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh  TNPOTHBOCTOSATH  HMJCOJOTHH  OJKCTpEMH3Ma,  HAIMOHAIHM3MA,
KceHO(pOOWH,  NUCKPUMHUHAIIMKM  TI0  COIMANBHBIM,  PEIIMTHO3HBIM,  PAaCOBBIM,
HaIlMOHATBHBIM ITPU3HAKAM B BUPTYaJIbHOM MTPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOE OTHOIICHHE K HMCTOPHUYECKOMY HAcleuio, NOCTHXeHusM Poccuu B
HayKe, UICKYCCTBE, TEXHOJIOTUAX, TOHUMaHNE 3HAYCHUSI HTHPOPMATUKH KaK HAYKU B )KU3HU
COBPEMEHHOT'0 OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STUICCKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlldl0 W TIPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHEHTHPYSICh Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHCIIC B CETH
WnrepHer;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs CTETUKY HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA,;



CIIOCOOHOCTh BOCHPUHUMATh pa3IMYHble BUIbI HCKYCCTBa, B TOM YHCIE
OCHOBAHHOTO Ha HCIIOJIh30BaHUN WH()DOPMAITMOHHBIX TEXHOJIOTHH;

5) pu3uYecKoro BOCHIUTAHUSA:

c(hOpPMHPOBAHHOCTH 370POBOTO M 0€30MacHOTO o0pa3a >KM3HU, OTBETCTBEHHOTO
OTHOUIEHUS K CBOEMY 3JI0POBBIO, B TOM 4HCIE 3a CUET CcOONIOACHHUS TpeOOoBaHUMN
0e30macHOM  3KCIUTyaTalldd CpPeACTB  MH(GOPMAIIMOHHBIX M KOMMYHHKalMOHHBIX
TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K AaKTHUBHOW JCATEIBHOCTA TEXHOJOTHYECKOW W  COIMATBHOU
HaIpPaBJICHHOCTH, CIOCOOHOCTh WHUIIMUPOBATh, IUIAHUPOBATh U  CAMOCTOSITEIHHO
BBITIOJTHSITh TaKYIO JCSITCIIBHOCTD;

uHTEepec K chepamM mpodecCHOHAILHON  JESATEIBHOCTH, CBSI3aHHBIM  C
uHDOpMATUKON, MPOrpaMMHpPOBAHUEM W  WH(DOPMAIMOHHBIMH  TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JIOCTHKEHUSX HAayKu HWH(DOPMATUKM W HAYYHO-TEXHHUUYECKOTO
mporpecca, yMEHHE COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymed mpodeccun u
peann30BbIBaTH COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTB M CIIOCOOHOCTh K 0OOpPa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSKEHUU
BCEM KU3HU,

7) 3K0JI0TH4eCKOTr0 BOCIIMTAHMS:

OCO3HaHME II00ATBHOTO XapaKTepa HIKOJIOTHYECKUX MPOOIIEM U ITyTEeH UX perieHus,
B TOM 4YHCJI€ C YYETOM BO3MOXHOCTEH WH(OPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHUH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKH, AOCTIKEHUSM HAYYHO-TEXHHYECKOTO Iporpecca M OOIIECTBEHHOM
MPaKTHUKH, 3a CYET MOHWMAHUS POJIM MH(POPMAITMOHHBIX PECYpPCOB, MH(POPMAITMOHHBIX
MPOIIECCOB M MH(MOPMAITMOHHBIX TEXHOJOTUN B YCJIOBHSIX HU(PPOBON TpaHchopmaruu
MHOTHX c(ep KHU3HU COBPEMEHHOTO O0IIECTBA;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JESTEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH
MIPOCKTHYIO M MCCIICIOBATEIBCKYIO JEATESIbHOCTh HHIUBHUIYAIBHO U B TPYIIIIC.

B mporecce MOCTHXKEHHS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS TMPOTPAMMBI 10
nHpopMaTHKEe y OOYYalOmUXCS COBEPIICHCTBYETCS OSMOIMOHAIBHBIA HWHTEIICKT,
MIPEANOJIararImi copMUPOBAHHOCTD:

CaMOpETYJIMPOBaHMUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, yMEHHE TMPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJEHUE, CIIOCOOHOCTh aAanTHPOBATHCS K SMOITMOHAITBHBIM
W3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;



BHYTPEHHEW MOTHUBAILIMHU, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHKECHUIO LIEJIH HU
yClexy, ONTHMHU3M, HWHUIHWATUBHOCTh, YMEHHUE JCHUCTBOBATh, WCXOAS W3 CBOHX
BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIOMIEH CIIOCOOHOCTH IIOHMMATH SMOIMOHAIBEHOE COCTOSHHE
JIPYTUX, YYUTHIBATH €ro TIPU OCYIIECTBIEHUM KOMMYHHUKAIIMH, CIIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHMUIO;

COITMAILHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTpPAaMBAaTh OTHOIICHUS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, POSBIIATH HHTEPEC U pa3peniatb KOHGIUKTHI.

METANPEAMETHBIE PE3YJIBTATDI

B pesynbprare nzydenus nHQOPMATHKHA Ha YPOBHE CPEIHETO 0OIIEero oOpa3oBaHus
y obOyuatromierocs OyayT copMUpPOBaHBI METAlPEAMETHBIC PE3yIbTaThl, OTPAXKCHHBIC B
YHUBEPCAIbHBIX YUYCOHBIX MEUCTBUSAX, a UMEHHO — IIO3HABaTeJIbHBIC YHHUBEPCAIbHBIC
y4eOHbIE  JCHCTBUS, KOMMYHUKATHUBHBIC YHHUBEpCaJbHbIE Yy4yeOHBbIE JEHCTBUS,
pEryJISTUBHBIE YHUBEpPCAIIbHbIC YUCOHBIC IEUCTBUS, COBMECTHAS JEATEIbHOCTD.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA

1) 6a30BbIe JIOrHYecKHre AeCTBUS:

CaMOCTOSITETILHO (POPMYJTUPOBATh M aKTyaJIM3UPOBaATh MPOOJIEMy, paccMaTpyuBaTh
€€ BCECTOPOHHE;

YCTaHABJIUBATh CYIIECTBEHHBIM TIPU3HAK WJIM OCHOBAaHMWS Uil CpaBHEHUS,
kinaccudukanuu u 00001IeHUS;

OTIPENIEIIATH IETU JeATeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUHU UX JIOCTHIKECHHUSI;

BBISIBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3palaTbiBaTh IUTAH PEIICHUS TPOOJeMbl C YYE€TOM aHaJIM3a HWMEIOLIUXCS
MaTepHUaJbHBIX U HEMaTePUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3yJIbTATOB
1IEJISIM, OIIEHUBATh PUCKH TTOCIEACTBUIN AEATCIHHOCTH;

KOOPJAMHUPOBATh W BBHIMOJHATH PabOTy B YCIIOBHSAX pPeajbHOI0, BUPTYaJbHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJICTh HABbIKAMHU YYEOHO-MCCIEAOBATEILCKOW M TMPOEKTHON JESTEIBHOCTH,
HaBBIKAMH pa3peiieHus mpodiieM, CTOCOOHOCTHI0O U TOTOBHOCTBIO K CAMOCTOSTEIIEHOMY
MMOMCKY METOJOB PEHICHUS NPaKTUYECKUX 3aJaydy, MPUMEHEHUIO Pa3IMYHbIX METOJIOB
TO3HAHUS;

OCYILECTBIISITh PA3IUYHBIC BUABI JEATCIBHOCTH I10 MOJYYEHHUIO HOBOTO 3HAHMUSI, €TO
WHTEpIIpeTalny, NpeoOpa3oBaHUI0 U TPUMEHEHUIO B PAa3JIMYHBIX YUEOHBIX CUTYyalUsIX, B
TOM YHUCJIE TIPU CO3JaHUU YUCOHBIX U COIUATIbHBIX MIPOEKTOB;



dbopMHpOBaTh HAay4HBIA THUI MBIILUIEHUS, BIaJAETh HAYYHOM TEPMUHOJIOTHUEH,
KJIFOUE€BBIMU MOHATUSAMH U METOAAMM;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4 B 00pa30BaTEIbHON EATEIHHOCTH
Y )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITH IPUYMHHO-CIIECTBEHHBIE CBSI3U M aKTYaJIM3UPOBATh 33]1a4y, BBIABUTATh
TUIIOTE3Y €€ PElICHUs, HaXOAUTh apTyMEHTHI ISl 1I0KA3aTeIbCTBA CBOUX YTBEPKIACHUM,
3a/1aBaTh MMAPAMETPHI U KPUTEPUH PEILICHHUS;

aHaJM3UPOBATh IOJYYEHHBIE B XOJI€ PEIICHUS 3aJaud Pe3yJbTaThbl, KPUTUUECKHU
OLICHMBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATH LIeJIEHAIIPABIEHHBIN MOMCK IEPEHOCA CPEJICTB U CIIOCOOOB IEHCTBHUS
B IPO(ECCUOHATIBHYIO CPENY;

YMETb NEPEHOCUTh 3HAHUS B IIO3HABATEIBHYI0 W MPaKTUYECKyI0 oO0jacTu
KU3ZHENIEATEIIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJEH, NIPEJIaraTh OPUTMHAIbHBIE TOIXO/IbI U PELICHUS, CTABUTh
poOJIEMBI U 3a/1a4U, IOITYyCKAIOIINE aJIbTEPHATUBHBIE PELICHUS.

3) pabora ¢ uHpopmMaumei:

BJA/I€Th HABbIKAMHU IOJy4YeHUs MH(POpPMAlMU M3 UCTOYHUKOB PpAa3HBIX THUIIOB,
CaMOCTOATENIBHO OCYILIECTBIATh IOWCK, aHAJIW3, CUCTEMATU3ALMI0 W HHTEPIPETALUIO
MH(pOpMalLlUU Pa3IMYHBIX BUIOB U (OPM MPEICTABICHUS;

CO3/1aBaTh TEKCThl B PA3IMUHBIX (popMaTax ¢ y4ETOM Ha3zHAuYeHHUs MH(POpPMALUU U
LIEJIEBOI ayIMTOpUH, BEIOMpas ONTUMAIbHYIO (JOpMYy NIPEICTABICHUS U BU3yaJIU3al1H;

OLICHMBATh JIOCTOBEPHOCTh, JIETUTUMHOCTh HWH(MOpManuu, €€ COOTBETCTBHE
MIPaBOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM;

UCIIOJIb30BaTh CPECTBA MH(DOPMAIMOHHBIX U KOMMYHUKAI[MOHHBIX TEXHOJIOTHI B
pEIIeHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AI[MOHHBIX 3314 ¢ COOII0ICHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHHUKH OE€30MacHOCTH, THMTHEHBI, pPECypcocOepeKeHus,
MPaBOBBIX U AITHUYECKUX HOPM, HOPM MH(GOPMAITMOHHON O€30MaCHOCTH;

BJIAJ€Th HABBIKAMM PACIIO3HABAaHUS M 3allUThl MHGOpPMALMK, UHPOPMALIMOHHON
0€301acHOCTH JIMYHOCTH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE 1eHCTBUS

1) oO1enme:

OCYIIECTBISATH KOMMYHHUKAILIUU BO BCeX cdepax KU3HHU;

pacrno3HaBaThb HeBepOalbHBIE cpencTBa  OOLIEHMs, IOHUMAaTh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, PACMO3HABATh MPEANOCHIIKA KOHPIUKTHBIX CUTYallUd U CMSr4aTh
KOH(DJIUKTBI;



BJIAJIETH Pa3IMYHBIMU crocobamu oO1eHus 151 B3aUMOJICHCTBUS,
apryMEHTHUPOBAHHO BECTH JTUAJIOT, YMETh CMITYaTh KOH(MIUKTHBIEC CUTYAIIHH;

Pa3BEPHYTO M JIOTUYHO HU3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SA3BIKOBBIX
CPEACTB.

2) coBMeCTHasA AesITeJIbHOCTD:

MOHUMATh U UCTI0IB30BATh MPEUMYIIIECTBA KOMAaHTHOM U MHIUBUTy IbHON PaOOTHI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JIEUCTBUM ¢ yUETOM OOIIMX UHTEPECOB
Y BO3MOYKHOCTEHN Ka)J0T0 YJI€HA KOJUIEKTUBA,

MIPUHUMATH LE€JIA COBMECTHOMU JESATEIBHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JNEUCTBHUS N0 UX TOCTHKEHUIO: COCTABIATH IJIAH JCUCTBUM, pACHPEAEIATH POJIU C YUETOM
MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Kauye€CTBO CBOETO BKJIaJla M KaXXJOT0 yYaCTHUKA KOMAaHJbI B OOIIMiA
pe3yiabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

[peajaraTb HOBBIE IIPOEKTHI, OLCHWBAaTh MJAEA C I[IO3MLUUM HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE MMOBEICHUE B PA3JIMYHBIX CUTYAIUsX,
MPOSIBIIATH TBOPUECTBO U BOOOPAKEHUE, ObITh MHUIIMATUBHBIM.

PerynsitTuBHbIE YHHBEpCaJIbHbIE YUeOHbIE AeiiCTBHUSA

1) camoopranusamnus:

CaMOCTOSITEJIbBHO  OCYLIECTBJISATh IO3HABATEIIBHYIO JIESITEIBHOCTD, BBISBISATH
MpoOJIeMBbl, CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BaTEILHOM
JNEATEIBHOCTH U )KU3HEHHBIX CUTYALUSX;

CaMOCTOATENBHO COCTAaBIISATh IUJIAH pPELICHUS MPOOJIEMbl C YYETOM HMEHOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHUH;

JIaBaTh OLICHKY HOBBIM CHUTYAIUsIM;

pacuupsiTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUM;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMHUPOBAHUIO M TPOSIBJICHUIO IIUPOKOW IPYIUIIUU B Pa3HBIX
00J1acTsAX 3HAHUM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHbBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIAJICTh HABBIKAMHU TO3HABATEILHON pe(IeKCMU KaK OCO3HAHUS COBEPIIACMBIX
JNEUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHMM, UCIIOJIb30BATh
puémbl peJIeKCUU T OLICHKU CUTYaIlMH, BEIOOpA BEPHOTO PEIICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHUKEHHUIO;



IIPUHUMATh MOTUBBI U ApIYMEHTHI IPYTUX [P aHAJIU3€E PE3YIIBTATOB AESTEIBHOCTH.
3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI U apPTYMEHTBI IPYTUX IIPU aHAJIN3E PE3YIIBTATOB IESTENBHOCTH;
IpU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMMPEAMETHBIE PE3YJIBTATDBI

B mpornecce uzydenust kypca nuHdopMaTtuku yriayOn€HHOTO ypoBHS 6 10 Knacce
oOyJaromuMucs OyAyT JOCTUTHYTHI CIEAYIOIINE TPEIMETHBIEC PE3yIbTaThI:

e BIIAJICHUE NMPEJCTABICHUSIMU O POJIU HHGOPMAILIMU U CBSI3aHHBIX C HEH MPOIIECCOB
B TIPUPOJIE, TEXHUKE U OOIIECTBE, MOHATHUSIMU «HH(POPMALUS, «MHPOPMAIUMOHHBIHI
MpoIecc»,  «CUCTeMa»,  «KOMIIOHEHThl ~ CHUCTEMbI»,  «CHUCTeMHbIH  3ddexT»,
«H(POPMAIIMOHHAS CHCTEMay, KCHCTEMa YIIPaBICHUNY;

e BIIAJICHWE METOAAMH TIOMCKa WH(pOpManuu B ceTH VIHTEepHET, yMCHHE
KPUTHYECKH OIEHUBATh WH(POPMAIIHIO, TTOYISCHHYIO U3 ceT VIHTepHeT;

e YMEHHE XapaKTepHU30BaTh OONBIINE JAaHHBIC, TPUBOJAUTH MPUMEPHI HCTOYHUKOB
WX TOJYYEHUS W HaIpaBJICHUS MCIIOJIb30BAHMS, YMEHUE KJIACCU(PUIIUPOBATH OCHOBHBIC
3a/lauyd aHajdu3a JaHHBIX (MIPOTHO3UPOBAHUE, KiaccUUKAIUs, KIaCcTepU3allus, aHau3
OTKJIOHEHUIi), TOHUMATh MOCIEAOBATEIbHOCTh PEIICHHs 3a7a4 aHalinu3a JaHHBIX: cOOp
MEePBUYHBIX JaHHBIX, OYMCTKA U OIEHKA KAayeCTBa JAHHBIX, BHIOOP W/WIM MOCTPOCHUE
MOJIeTH, Tpeo0pa30BaHNe JAHHBIX, BU3YAIH3AIUs TaHHBIX, HHTEPIPETAIUs Pe3yIbTaToB;

e TMOHMMAHHWE OCHOBHBIX TMPUHIIUIIOB YCTPOHCTBA ©  (PYHKIITMOHUPOBAHUS
COBPEMCHHBIX CTAIIMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHIIUN pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHI;

e BIIQJICHWE HABBIKAMH Pa0OTHl C OMNEPAIMOHHBIMU CHUCTEMaMU, OCHOBHBIMH
BHUJIaMU TIPOTPAaMMHOTO oOecreueHus Jisi pelieHuss Y4YeOHBIX 3a/Jad 1O BBIOpaHHOM
Crieruain3aluu;

e HAJIMYME TMPEACTABICHUN O KOMIIBIOTEPHBIX CETSAX W MX POJM B COBPEMEHHOM
MHpE, 0 0a30BBIX MMPUHITAIIAX OPTaHU3AIUN U (YHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEH,
00 00ILIMX MPUHLIMIIAX Pa3pabOTKU U (PYHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHUH;

e TOHUMaHHUE YIpo3 UHPOPMAITMOHHOW O6E30MaCHOCTH, UCTIOJIH30BAHNE METO/IOB U
CPEeICTB TPOTHUBOACHCTBUS OTUM  yIrpo3aMm, COOJIOJeHHE Mep Oe30macHOCTH,
MPEIOTBPAIIAIONTUX HE3aKOHHOE PACTIPOCTPAHEHHE MTEPCOHANIBHBIX JaHHBIX, COOJTIOICHHE
TpeOOBaHMI TEXHUKH 0€30MTaCHOCTH ¥ TUTHEHBI TIPH pab0Te ¢ KOMITBIOTEPAMH U JPYTUMHU
KOMITOHEHTaMH IH(PPOBOTO OKPYKECHHsI, IOHUMAHHUE IPABOBBIX OCHOB HCIIOJIb30BaHUS
KOMITBIOTEPHBIX TPOrpaMM, 0a3 JaHHBIX U PabOThI B ceTn IHTEpHET;



e IIOHMMAHHWE OCHOBHBIX NPUHUUIOB JUCKPETU3aLMU pPa3IUYHBIX BHUJOB
uH(pOpMaliU, YMEHHE ONPEENIATh HHPOPMAITMOHHBIN 00BEM TEKCTOBBIX, TPaPUUECKHUX U
3BYKOBBIX JIaHHBIX TNpPU 3a/JaHHBIX MapaMmeTpax IUCKPETH3AIUH, YMEHHUE OIpPEACIsATh
CPEIHIOI0 CKOpPOCTh Mepefaur JaHHBIX, OLIEHUBATh U3MEHEHHE BPEMEHHU Iepelayu mpu
M3MEHEHUU UHPOPMAIIMOHHOT0 00bEMa JaHHBIX U XapaKTEPUCTUK KaHayla CBA3H;

e YMEHME HCIIOJIb30BATh NpPHU PEIICHUU 3aJad CBOWCTBA MO3UIMOHHON 3amHUCH
qucell, alrOpuTMa IMOCTPOEHMSI 3allUCH YHUCJIa B MO3UIUOHHON CUCTEME CUMCIEHHS C
3aJJaHHBIM OCHOBaHHEM M IIOCTPOEHUS YUCIIA [10 CTPOKE, COAEpKAILEH 3a1Ch ITOr0 YUCIIa
B TO3UIUOHHOW CHCTEME CYHCIICHHUS C 3aJaHHBIM OCHOBAHHWEM, YMEHHE BBINOIHATH
apudmeTryecKue orepayy B MO3UIIMOHHBIX CUCTEMaX CUHCIICHUS;

e YMEHHE BBINOJHATH NPEoOpa3oBaHMs JIOTHUYECKUX BBIPAKEHUH, HCIONb3YS
3aKOHBI aNreOphl JIOTUKH, YMEHUE CTPOUTH JIOTHUECKOE BbIPAXXKEHUE B JU3BIOHKTUBHON U
KOHBIOHKTHBHON HOpMaJIbHBIX (JOpMax 10 3aJJaHHOW TaOJIMIe UCTUHHOCTH, UCCIIEA0BATh
00JacTh MCTUHHOCTH BBICKAa3bIBaHMSI, COJEPKAILErO MEPEMEHHBIE, pelIaTh HECIOKHBIE
JIOTUYECKHE YPABHEHUS U CUCTEMbBI YPAaBHEHUM;

e IMOHMMaHHE O0a30BBIX AJTOPUTMOB OOpaOOTKH YHMCIOBOM W TEKCTOBOU
uHpoOpMaluy (3aMKUCh YUCEN B MO3WIMOHHOW CHCTEME CUHCICHHUS, HAXOXJICHHE BCEX
MPOCTBIX YWCEN B 3aJlaHHOM Juarna3oHe, o0paboTKa MHOTOPa3psAHBIX IENbIX YHCel,
aHaJIU3 CHMBOJBHBIX CTPOK M JPYIHX), aJTOPUTMOB IOUCKAa M COPTUPOBKHU, YMEHUE
OTIPE/EIATh CIIOKHOCTh M3y4aeMbIX B Kypce 0a30BbIX aJrOpUTMOB (CyMMHUpPOBaHUE
3JIEMEHTOB MaCCHBa, COPTUPOBKA MacCcHUBa, NEpeOOPHBIEC AITOPUTMBI, IBOMYHBIN IOUCK) U
PUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB Pa3HOM CIIOKHOCTH JUIS PEILIEHUsI OJHOU
3a/1a4u;

e BIIQJICHHE YHHUBEPCAIHHBIM S3BIKOM MMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHus MU O 0a30BBIX THIIAX JAHHBIX U CTPYKTypax
JaHHBIX, YMEHHE WCIOJIh30BaTh OCHOBHBIC YIPABIAIOIINE KOHCTPYKIHH, yMEHHE
OCYIIECTBIISATh AHAINU3 MPEUIOKEHHON HPOrpaMMBbl: ONpPENEsITh pPe3yabTaTbl PabOThHI
IpOrpaMMbl MIPHU 3aJaHHBIX HCXOIHBIX IaHHBIX, ONPEAENATh, NPU KaKUX HCXOAHBIX
JaHHBIX BO3MOKHO MOJIyYE€HUE YKa3aHHBIX PEe3ylbTAaTOB, BBIABIATH JAHHbBIC, KOTOpHIE
MOTYT MPUBECTU K OImHKOKe B paboTe mporpaMmsbl, GOpMYIUPOBATH MPEIJIOKEHUS MO
YIIYYIIEHUIO TPOrPaMMHOTO KOJIa;

e YMEHHE CO3JaBaTh CTPYKTYpUPOBAaHHBIE  TEKCTOBbIE  JIOKyMEHTHI W
JEMOHCTPAIIMOHHBIE MaTepuaabl C MCIOIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOrPaMMHBIX CPEJCTB U 00JIAYHBIX CEPBUCOB;

e YMEHHE HCIOJb30BaTh AIEKTPOHHBIE TAOJUIBI AJISl aHAIN3a, IPEICTaBICHUS U
00pabOTKM NaHHBIX (BKJIIOYAas BBIUMCICHUE CYMMBI, CPEIHET0 apu(MEeTHUECKOro,
HAuOOJBIIIET0 M HaWUMEHBIIIETO 3HAYCHUH, pelleHue YpPaBHEHHIA, BHIOOP ONTHMAIBHOTO
pelieHus1, Ioa00p JMHUM TPEHIA, PELLIEHUE 3a/1a4 IPOrHO3UPOBAHMS).



B mpoiiecce uzyuenus kypca MHPOPMATUKHU YIriIyOJ€HHOTO ypoBHS 6 11 knacce
oOydaromuMucs OyAayT JOCTUTHYTHI CIEAYIOIINE TPEIMETHBIEC PE3yIbTaThI:

e YMEHHE CTPOUTh HEPABHOMEPHBIE KOJbI, JIOMYCKAIOIIME OJHO3HAYHOE
JIEKOANpPOBaHUE cooOmeHni (MpedUKCHBIC KOJbI), WCIIONIB30BATh MPOCTEHUINNE KOIIbI,
KOTOpbIE TO3BOJISIOT OOHApYXUBaThb M HCHPABIATH OIIMOKUA MpHU Iepeaade JaHHBIX,
CTPOUTH KOJI, 00ECTICUNBAIOIIMN HAUMEHBITYIO0 BO3MOXKHYIO CPEJIHIOIO JJIMHY COOOIICHHUS
IIPY U3BECTHOM YacCTOTE CMMBOJIOB, MOSACHSTH MPUHIUIBI PAOOTHI MPOCTHIX AITOPUTMOB
CKaTHsl TaHHBIX;

e YMEHHE pelaTh AJITOPUTMHUYECKHE 3aJaud, CBSI3aHHBIE C aHAIU30M TrpadoB
(3a1aun MOCTPOEHHUS ONTHUMAIBHOTO IyTH MEXAYy BepIIMHaMH rpada, ornpenencHus
KOJIMYECTBA Pa3JMUHBIX MyTeH MEXIy BEpIIMHAMU OPHEHTHPOBAHHOTO AIMKINYECKOTO
rpada), yMEHHE HCIIOJIb30BaTh JEPEBbsl MpPH aHAJIM3€ M IOCTPOCHUH KOJOB U s
Ipe/ICTaBiICHUs] apu(METUYECKUX BBIPAKEHUH, IpU pELIEHUH 3aJady IOUCKa U
COPTHUPOBKH, YMEHHE CTPOUTD JE€PEBO UTPHI O 3aJaHHOMY aJIrOPUTMYy, pa3padaThiBaTh U
00OCHOBBIBATh BBIUTPBIIIHYIO CTPATETHIO UTPBL;

e yMEHHE pa3pabaTbiBaTh M pEaJN30BBIBATH B BHJAE MporpaMm 0a30BbIC
ITOPUTMBI, YMEHHE UCTIOIB30BaTh B MpOrpaMMax JaHHbBIE PA3TUYHBIX THUIOB C YIETOM
OTpaHUYEHUI Ha JMAaNa3oH WX BO3MOXKHBIX 3HAYEHHUH, MPUMEHSTh MPHU PEIICHUH 33134
CTPYKTYpPHbI JaHHBIX (CIHCKH, CJIOBAPH, CTEKU, OUEPEH, JEPEBbSI), UCTIONb30BaTh Oa30BbIE
olepaluy CcOo CTPYKTypaMH JIaHHBIX, NPUMEHSATh CTaHJIApPTHbIE M COOCTBEHHBIE
MOJIMPOrpaMMBbl JJi1 00paOOTKH YMCIOBBIX TaHHBIX U CUMBOJIBHBIX CTPOK, UCIOJIB30BaTh
mpu  pa3paboTke mporpamMM OHMOJIMOTEKH TMOANPOrpaMM, 3HATh (DYHKIIMOHAJILHBIC
BO3MOXXHOCTH MHCTPYMEHTAJBHBIX CPEACTB CPEAbl pa3pabOTKH, YMEHHE HCIOJIb30BaTh
CpeICTBA OTJIAIKH MPOTPaMM B Cpelie MPOTpaMMHUpPOBaHUsS, YMEHUE JTOKYMEHTHPOBAThH
IPOrPaMMBlI;

e YMEHHUE CO37aBaTh BEO-CTPAHUIIBL;

e BJIQJICHHE OCHOBHBIMM CBEJICHUSIMU O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEICTBAX
co3faHusi U pabOThl C HUMU, YMEHUE HMCIOJIb30BaTh TaOMWYHBIC (PENISIIMOHHBIE) 0a3bl
JaHHBIX (COCTaBIATH 3aMPOCHl B 0a3aX TaHHBIX, BHITOJIHATH COPTUPOBKY M MIOMCK 3amucen
B 0a3e JaHHBIX, HAMIOJIHATH pa3pabOoTaHHYIO 0a3y JaHHBIX) U CIIPABOYHbBIE CUCTEMBI;

e YMCHHE HWCIIOJIH30BaTh KOMITBIOTEPHO-MATEeMATUYECKUE MOJCTH JJIs aHajn3a
00BEKTOB W MpoueccoB: (OPMYIUPOBATh LEIb MOJEIUPOBAHMS, BBIMIOJHITH aHAIU3
pE3yJIbTAaTOB, MOJYYCHHBIX B XOJI¢ MOJCIHPOBAHUS, OIEHUBATH COOTBETCTBHE MOCIU
MOJIETTUPYEMOMY OOBEKTY HIIM MPOLECCY, MPEICTABIATh PE3yJIbTaThl MOJCTUPOBAHUS B
HarJIsiTHOM BUJIE;

e YMEHHME OpraHM30BbIBAaTh JIMYHOE HH(POPMAIMOHHOE MPOCTPAHCTBO C
WCIIONIb30BaHUEM  Pa3lIUYHBIX  CPEACTB  MHU(PPOBBIX  TEXHOJOTHH, MOHHUMAaHHE



BO3MOXHOCTeH  LHU(POBBIX  CEPBHCOB  TOCYJApCTBEHHBIX  YCIyr,  LUPPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB,;

e TMOHMMAaHHE OCHOBHBIX TMPHUHIIMIIOB PAaOOTHI, BO3MOXHOCTEH W OTrpaHUYCHHS
MPUMEHEHHUS TEXHOJIOTHI UCKYCCTBEHHOTO MHTEIUIEKTa B PAa3IMYHBIX 00JIaCTAX, HAJTHMUNe
NpeACTaBICHUNH O Kpyre pelaeMblx 3a/Jad MAalIMHHOTO OOyd4eHus (pacro3HaBaHUS,
K1accu(UKalud ¥ TPOTHO3MPOBAHMS) HAJIMYHME MPEACTaBICHUH 00 HCHOIB30BAHUU
MH(QOPMALMOHHBIX TEXHOJOTHA B PA3IMYHBIX MPOPECCUOHATIBLHBIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM (pPOBbLIE)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe pecypChl
padoThI padoThI
Pa3nea 1. [lu¢gpoBasi rpaMoTHOCTH
11 KomnbroTep - yHUBEpcanbHOE YCTPOWCTBO 5
' 00pabOTKH JaHHBIX
1.2 [Tporpammuoe obecnieueHmne 6
1.3 KommbrorepHsie cetn 5
1.4 WNudopmannonnas 6€30macHOCTb 2
Hroro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nHGpoOpMaLUU B
2.1 ped opvan 19 2
KOMITBIOTEpE
2.2 OcHOBBI anreOpsl JIOTUKU 14
2.3 Komnerorepnas apupmernka 7
Hroro no pazneny 40
Pa3nes 3. Anroput™Mbl M NpOorpaMMHupoOBaHue
3.1 BBenenune B nporpaMmMupoBaHue 16 0.5
3.2 BcrmomorarenbHbIe alropUTMBI
3.3 YucieHHble METOIBI
34 AAroput™Mbl 00pabOTKH CUMBOJIBHBIX 5 1
' JTAHHBIX




3.5 AAropuT™Mbl 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Paznen 4. UnopmannnoHHbIe TEXHOJIOTHH
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanu3 JaHHBIX 3
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 136 215

[NPOTPAMME




11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (POBbLIE)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE PecypChl
padoThI padoThI
Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
11 Nudopmanus u uHGpopManoHHbIE 10 5
IIPOLIECCHI
1.2 MonenupoBanue 8 2
Hroro no pazneny 18
Pazgen 2. AiropuT™Mbl M IPOrpaMMHpPOBaHue
2.1 DJIeMEHThI TEOPUU ANTOPUTMOB 6 1
2.2 AJTOpUTMBI U CTPYKTYPBI JaHHBIX 28 10
53 OcCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 16 45
IPOrpaMMHUPOBaHUS
Hroro mo pazneny 50
Pa3nen 3. UndopMannoHHbIe TEXHOJIOTHH
31 KommnsrorepHo-maremarudeckoe 3 2
MO/IEJINPOBaHUE
3.2 basbl nanHbIX 10 4
3.3 Be06-caiitbr 14 4
3.4 Kommnbrotepras rpaduka 3.5
3.5 3D-moznenupoBanue 3
Hroro mo pazneny 48
PeszepBHoe Bpems 20




OBIIEE KOJIMYECTBO YACOB I10

136 0 36.5
I[TPOT'PAMME



IHOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

TpebGoBaHust TEXHUKH 0€30MACHOCTH U
TUTHUEHBI IPH pab0Te C KOMITBIOTEpaMHU U
JIPYTUMH KOMITOHCHTaMHU ITU(POBOTO
OKPYKCHHS

[TpuHIMIIBI pabOTHI KOMITBIOTEPOB U
KOMITBIOTEPHBIX CHCTEM
OOMeH TaHHBIMU C TIOMOIIBIO IITUH.

KoHTposiepsl BHEIIHUX yCTPONCTB
Bxoanoe TecrupoBanue.

12.09.2023

ABTOMAaTHYECKOE BBIITOJIHEHUE POIPAMMBbI
IIPOLIECCOPOM

OneparuBHas, IOCTOSTHHAS U
JOJITOBpeMeHHas naMsATb. KoHTposuiepsl
BHEIIHUX yCTPOMUCTB. IIpsamoii noctyn k
MIaMATH

COBpeMeHHHe KOMIIBIOTCPHBIC TECXHOJIOTUN

[IporpamMMHoOe obecrieueHue KOMIbIOTEPOB,
KOMITIBIOTCPHBIX CUCTEM U MOOMIIBLHBIX
YCTPOMCTB

CucTteMHOE ITporpaMMHOE 0OecTrieueHue.
OrneparinOHHBIE CUCTEMBI




Yrunutel. [{paiiBepsl yCTPOUCTB.

| [TapannensHoe nporpaMMHpOBaHUE

10 WucTannsamus 1 IenHCTAIUISIIS
MPOrPaMMHOTO O0eCTICUeHUs
®daiinoBbie cucTemsl. [IpuHIUBI

1 pa3MenieHus 1 UMEeHOBaHUs (ailioB B
nonaroBpemMeHHoU namsTH. [laGaous! nms
oTnucaHus rpym (aiioB
3akoHo1atenbcTBO Poccuiickoi denepannu

12 B 00JIaCTH MPOTPAMMHOTO 00ECTICUCHUS U
JTAHHBIX
[TpuHIHITEI TOCTPOCHUS U arapaTHbIC

13 KOMITOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

14 Cetp UnTEpHET

15 Paznenenue IP-ceTr Ha moIceTH ¢ MOMOIIBIO
MacoK IOACETEN

16 CereBoe aIMUHUCTPUPOBAHKE
Bune! nestenbHoCTH B cetu IHTEpHET.

17 Cepsucsl UnTeprera. ['ocyjapcTBeHHbIE
AJIEKTPOHHBIC CEPBUCHI M YCIIYTH

18 WNudopmannonHas 6e30nacHOCTb

19 BpenoHocHbIe iporpaMMHOe 00ecIIeYeHHE U
MeTObI OOPHOBI C HUM

20 [IpakTudeckas pabota 1mo Teme

"AHTUBHPYCHBIE POrpamMMbl"”




21

Opranu3zaiys JMYHOTO apXKUBa WH(OPMAIIHH.
PesepBHoe konupoBanue. [laposbHas
3aIuTa apXuBa

22

23

[u¢ppoBanue JaHHBIX

Anroput™m mudpoBanus RSA.
Creranorpadust

24

[IpakTuyeckas pabora 1o Teme
"[lInppoBanue naHHBIX"

25

26

27

28

29

Wudopmanus, naHHbIC ¥ 3HAHUS.
WudopmanroHHbIe MPOIECCH B TPUPO/IE,
TEXHHUKE U 00I11eCTBE

HenpepbIBHBIE U JUCKPETHBIE BETUYNHBI U
curHasiel. Heo6Xo1uMocCTh IUCKpeTn3anuu
nHbOpMAaINH, TPeTHA3HAYEHHON /IS
XpaHeHHus, epeiayn 1 00paboTKU B
U(POBBIX cUCTEMAX

JIBonuHoe KoaupoBaHue. PaBHoMepHBIE U
HepaBHOMEpHBIE KO/bI. [lekoaupoBaHue
COOOIIEHHH, 3alIUCAHHBIX C ITOMOIIBIO
HEPaBHOMEPHBIX KOJOB

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

EnuHuis n3smepeHus KoJauyecTna
uHpopmanuu. AnpaBUTHBIN MOIXOA K
OLIEHKE KOJIMYECTBa HH(pOpMAIUU

30

CucreMsbl CUUCIICHUS




[TepeBon uncel U3 OAHOM CUCTEMBI

31 CUHUCIIEHUS B IPYTYIO
JIBon4Hasi, BOCbMEpUYHAs U

32 [IECTHAAATEPUYHAS CUCTEMBI CUUCIICHHS,
CBSI3b MKy HUMH
JIBon4Hasi, BOCbMEpUYHas U

33 HIeCTHAALATEePUYHAs CUCTEMbI CUUCIICHHUS,
CBSI3b MKy HUMH
JIBou4Hasi, BOCbMEpUYHas U

34 HIECTHAALATEePUYHAs CUCTEMbI CUUCIICHHUS,
CBSI3b MEX/Yy HUMU

35 Apudmernueckue oneparyy B
MO3UIMOHHBIX CUCTEMaX CUUCIICHUS

36 TponuHas ypaBHOBEIICHHAs! CUCTEMA
CUUCIICHUS

37 JIBOMYHO-/IECATUYHAS] CUCTEMA CUUCIICHUS

38 KoaupoBanue TekcToB

39 PacTtpoBoe koupoBaHue H300paskeHH
[IpakTnyeckast pabota 1o Teme

40 "luckperusarnus rpaguueckoin
uHpopmanun"
[IBeToBbIE MOAETHN. BekTOpHOE

41 KoaupoBanue. @opmarsl (Haiiios.
Tpéxmepnas rpaduka. @paxranbHas
rpaduka
Koauposanue 3Byka. Onenka

42 MH(OPMALIMOHHOTO 00BEMA 3BYKOBBIX

JaHHBIX IIPH 3aJIaHHBIX YaCTOTEC




JMCKPETU3AIMU U PA3PSIAHOCTH
KOJUPOBaHUS

[IpakTruyeckas pabora o Teme

43 " JluckpeTH3anus 3ByKOBoi HHPpopManuu'"

44 OCHOBBI AJITEOPHI JIOTHKH

45 Jlornueckue onepanuu. Tadbmus!
WUCTHHHOCTHU
Jlornueckue BoipaskeHus. Jloruueckue

46 TOXJIeCTBa. J{oka3aTenbCTBO JTOrMUECKUX
TOKIECTB C IIOMOIIBIO TAOJIUI] HCTUHHOCTH
[IpakTuueckas pabora no teme «Iloctpoenue

47 Y a”HaJIu3 Ta0JIULl ICTUHHOCTH B TaOJIMYHOM
MIPOLIECCOPE

48 Jlornueckue onepanuy U onepanuu Haj
MHOKECTBaMHU

49 Jlormyeckue onepanuu 1 onepanuy Haj
MHOXECTBaMHU

50 3aKoHBI areOpbl IOTUKU. DKBUBAIIEHTHBIE
peoOpa3oBaHus JIOTHYECKUX BBIPAXKEHUH

51 Jlornueckue ypaBHEHUS U CUCTEMBI
ypaBHEHUH
Jlornueckue QpyHKIun. 3aBUCUMOCTh

59 KOJIMYECTBA BO3MOYKHBIX JIOTHIECKHUX
(GYHKIHH OT KOJTMYECTBA apTyMEHTOB.
[TonHbIe cucTeMbl JOrMUECKUX QYHKIUI
Kanonnueckue opMbl JOrHYECKHX

53 BbIpakeHui. CoBepIIICHHbIE

AU3BIOHKTUBHBIC 1 KOHBIOHKTHUBHBIC




HOpMaJIbHBIE (POPMBI, ATITOPUTMBI UX
IOCTPOEHMSI 110 TabJIMIle UCTUHHOCTH

54

55

Jlormyeckue 37€MEHTHI B COCTaBE
KOMITbIOTEpa

Tpurrep. Cymmarop. MHuoropaspsigHblit
CyMMAaTop

56

[TocTpoeHue cxem Ha JIOTHYECKUX
3JIeMEHTaX. 3aKcCh JJOTUYECKOTO BBHIPAKEHUS
0 JIOTUYECKOM cXxeme

57

58

59

60

Mukpocxembl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

[IpencraBienue LebIX YUCEN B TAMSITH
KoMIibtoTepa. OrpaHnYeHHOCTh AMAana3oHa
YHUCEJI MPU OTPAHUYEHUHN KOJIMYECTBA
pa3psaoB. [lepenonnenue pa3psaaHoil ceTku

be33nakoBbIe 1 3HAKOBBIE JAHHBIE.
3HaAKOBBIN OUT. JIBOMYHBIN TOTOJTHUTEIBHBIN
KOJI OTPULIATEIIbHBIX YUCET

[To6GuTOBBIE JTOTUYECKUE OTIEPAITIH.

Jlornueckuii, apudmernueckuit u
LUKJIMYECKUH CIABUTH

61

[udposanue ¢ mOMOLIBI0 TOOUTOBOMN
onepaunu «uckirovaromee MJIN»

62

63

Hpe[[CTaBJ'IeHI/IC " XpaHCHUC B IaMATU
KOMIIBIOTEPA BEICCTBCHHBIX YHUCCIT

Brinmonnenue onepauﬂﬁ C BCIICCTBCHHBIMHA

YuCJIaMH, HAKOIIJICHUC OIIHOOK npu
BBIYHCIICHUAX




[IpakTuyeckas padora no Teme «M3yuenue

64 MOPa3pSAAHOTO MAIIMHHOTO MPECTaBICHUS 1 1
LEJbIX U BEUIECTBEHHBIX YHCEID
65 AHanu3 anropuTMoB 1
Dransl pelieHus 3aa4 Ha KOMIIbIOTEpE.
66 HNHcTpyMeHTaNnbHBIE CPEACTBA: TPAHCIISITOP, 1
OTJIAYUK, TPOOUITUPOBIINK
Cpena mporpamMmmupoBanust. KoMnumsius u
67 WHTEpIpeTanus nporpamm. BupryansHbie 1 53.12.2023
MaliHbl. IHTerpupoBaHHas cpena
pa3paboTku. Pybe:kHoe TecTUpOBaHUe.
68 MeToabl OTJIAAKH TPOrpamMM 1
69 Tunsl nepeMeHHbIX B S3bIKE 1
IPOTPaMMHUPOBAHUS
70 O06paboTKa LETbIX YUCEI 1
71 O6paboTka BeIeCTBEHHBIX YHCE 1
72 CriyualiHble U IICEBAOCITYYaliHbIE YNCIIA 1
73 Betsnenus. CioxHble yCI0OBUS 1
74 [ukiiel ¢ ycmoBuem 1
[ukiel o mepeMEeHHOM.
75 B3aumo3ameHseMoCTh pa3InyHbIX BUI0B 1
LIUKJIOB
76 O06paboTka HaTypaJTbHBIX YHCET C 1
WCTIOJIH30BAHNUEM IIUKIIOB
HaxosxneHue Bcex MpoCThIX YUCel B
77 3ajaHHOM Juanas3oHe [IpakTuueckas pabota 1 0.5

o TeMe «Pemenue 3aga4 METOI0M
nepedopay




78 WNHuBapuaHT nukiia 1

79 JIOKyMEHTHUPOBaHHUE MPOrPaMM 1

80 O06paboTka JaHHBIX, XpAHALIUXCS B (aiimax 1

81 PazOuenue 3agaun Ha OA3a/1a4YH 1
Hcnonb3oBaHue cTaHnapTHON OUOIMOTEKH

82 s3bIKa nmporpammupoBanus. [logknrouenue 1
O1OIMOTEK MOANPOTPAMM CTOPOHHHX
MIPOU3BOIUTENEH

83 [MomnporpamMmel (Tiporeypsl M PyHKITUH )

84 [Toanporpammsl (Tpoueaypsl U GyHKIIUHN)

85 [IpakTuueckas pabota no Teme "PazpaboTka 1
noanporpamMm”
Pexypcus. PexypcuBHbIE 00BEKTHI

86 (bpaxramnsl). PekypcuBHbIe TPOLIETYPHI U 1
¢byskumu. Mcnons3oBaHue cTeKa is
OpraHM3allly PEKYPCUBHBIX BHI30BOB

87 [IpakTnueckas pabota 1o Teme 1
"PexypcuBHBIE TOANIPOrPaMMBI"

88 MoaynbHBIN IPUHLUI IIOCTPOCHUS 1
MpOrpaMm

89 UwncrieHHbIe METOTBI 1

90 [IpakTuueckas pa6ovTa no teme «YUuciaeHHoe 1
peleHre ypaBHeHHI»

o1 Hcnonk30BaHne AUCKPETU3ALNY B 1
BBIYHUCITUTENBHBIX 33/1a4ax
[IpakTnueckas pabota 1o Teme

92 «ITpnOMKEHHOE BBEIYMCIICHHUE JUTHH KPUBBIX 1

U TIomasei Gurypy»




93

[TpakTuyeckas padora no Teme «Ilomck
MakcuMyma (MUHUMYMa) QyHKITAN

94

O0paboTka CHMBOJIBHBIX JJAHHBIX.
AAropuTMBI 00pabOTKH CUMBOJIBHBIX CTPOK:
MOJCYET KOJMYECTBA NOSBJICHUI CUMBOJIA B
CTpOKE

95

96

97

98

AAroputMbl 00pabOTKH CUMBOJIBHBIX CTPOK:
pa3bueHue CTpOKU Ha CJI0BA IO MPOOEITbHBIM
CUMBOJIaM

AAroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK:
MOKMCK MOJCTPOKU BHYTPH JaHHOMN CTPOKHU;
3aMeHa HalICHHOM MOJCTPOKHU Ha JIPYTYIO
CTPOKY

[IpakTuueckas pabota no teme "O6padboTka
CTPOK C MCTOJIb30BaHUEM (PYHKIIHIA
CTaHJIaPTHOW OMOIMOTEKH S3bIKA
IIPOrpaMMHUpPOBaHUA"

FeHepauI/m CJIOB B 3aIaHHOM aﬂ(baBI/ITe

99

100

MaccuBbI 1 TIOCIIEIOBATEIBHOCTH YHCEIL.
[IpakTnueckas padbota no Teme "3anonHeHne
MaccuBa'

O06001IEHHbIE XapaKTePUCTUKH MacCHBa

0.5

101

JIMHEWHBII MONCK 3aJIaHHOT0 3HAUCHUS B
MaccuBe. [IpakTuueckas pabora mo reme
"JInHeHBIA IOUCK 3aJaHHOIO 3HAYEHUS B
maccuBe"

0.5




[IpakTuyeckas padora no Teme "[lorck

102 MHUHHMAJIBHOTO (MaKCUMAJIBHOTO) JIEMEHTA 1 1
B YMCJIOBOM Maccuse"
CopTupoBKa 0JJHOMEPHOTO MacCHBA.

103 [IpocTeie METOIBI COPTHPOBKH. 1 05
IIpakTnueckas padora no teme "IIpocTsie '
METO/Ibl COPTUPOBKH Maccupa'
CoptupoBka ciusinueM. beictpas

104 coprupoBka MaccuBa (anroputm QuickSort). 1 05
[IpakTnueckas pabora no teme "bpicTpas '
COPTHUPOBKA MaccuBa'
JIBOMYHBII TOMCK B OTCOPTUPOBAHHOM

105 MaccuBe. [IpakTnueckas pabora 1mo Teme 1 0.5
" JIBOMYHBIA MOUCK"

106 JIByMepHBbIE MACCUBBI (MATPHUIIbI) 1

107 Anroput™mbl 00pabOTKH MaTPHIL 1

108 Pemenue 3amau aHain3a JaHHBIX 1

109 CpencTBa TEKCTOBOTO MPOIIeccopa 1

110 KomMmnerotrepHas BEpcTka TekcTa 1
[IpakTuueckas padbora no teme "BépcTka

111 JOKYMEHTOB C MaTEMaTHYECKUMHU 1 1
bopmynamn"

112 NHCcTpyMEHTHI pelieH3UPOBAHMS 1

113 [IpakTuyeckas pabora o Teme 1 1
"MHOrocTpaHU4HbIE TOKYMEHTHI"

114 Ob6naunble cepBuchl. KoyuiekTuBHas paborta 1 05

C JOKYMCHTaMHU. HpaKTI/I‘{eCKaﬂ pa60Ta o




teme "KomnekTuBHas pabora ¢
JIOKyMEeHTaMu"

115
116

Amnanus JaHHBbIX. bonpmme JaHHBbIC

MarmmnHoe oOy4eHne

117

118

119

120

AHaJIU3 JaHHBIX C TOMOIIIBIO AIEKTPOHHBIX
TadJIUIL

[IpakTrueckas pabota o Teme "AHanus
JTAHHBIX C TOMOIIBIO AJIEKTPOHHBIX TadIuUIL"

[Toctpoenne rpaduKoB GyHKIHIA.
[IpakTuyeckas pabora no reme "Harmsanoe
IIPEJICTAaBICHHUE PE3yJIbTaTOB
CTaTUCTUYECKONH 0OpaOOTKU JaHHBIX B BUJE
JMarpaMM CpeiCTBaMH pelakTopa
ANEKTPOHHBIX Tabnui"

Jlunun Tpenna. [IpakTuueckas pabota o
teme "[logbOop nuHUM TpeH.a,
IIPOrHO3UpOBaHueE"

0.5

0.5

121

[Ton6op napamerpa. [IpakTuueckas padbora
1o TeMe "YUncneHHoe pelieHne ypaBHEeHUH C
MOMOIIBIO To100pa napamerpa”

0.5

122

OnTuMu3aIus Kak MOUCK HAWITYYIIETO
pelIeH s B 3aJaHHBIX YCIOBHUSX.
[IpakTnueckas padbora no teme "Perienue
3aJ1a4 ONTUMH3AIMHU C TIOMOIIIBIO
9JIEKTPOHHBIX TabHI"

0.5

123
124

PesepBHOE Bpemst

PesepBHOE Bpems

125

PesepBHOE Bpemst




126 PesepBHOe Bpems 1
127 PezepBHOE Bpemst 1
128 PesepBHOe Bpems 1
129 PesepBHOE Bpems 1
130 PezepBHOE Bpemst 1
131 PesepBHOE Bpems 1
132 PezepBHOE Bpemst 1
133 PesepBHOE Bpems 1
134 PezepBHOE Bpemst 1
135 Hrorosoe recrupoBanue. 1 20.05.2024
136 PezepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 136 215

[NPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoakueie  Ipaxruecikue ilsyllemm :)Iﬁlt)l:ll;OBaTeJIbele
padoThI padoThI pecypen
KonuyectBo napopmanmnm 1
ANTOPUTMEI C)KaTHS JTAHHBIX
Anroputm Xaddmana 1
4 [IpakTuyeckas pabora no Teme "CixaTre 1 1
JTAHHBIX C MTOMOIIBI0 anroputma Xaddpmana"
5) Anroputm LZW 1
AJNTOPUTMBI C3)KaTHUs JAHHBIX C IOTEPSIMHU.
6 [TpakTuueckas pabota no teme "Cixkatue 1 05
JAHHBIX ¢ TToTepsiMu (anroput™Mbl JPEG, '
MP3)"
CkopocTb nepeauu JaHHBIX 1
ITomexoycTONYMBBIE KOABI 1
9 [TpakTideckas paboTa 1mo Teme 1 1
"[TomexoycTroiturBbie KOAbI"
Cucrembl. KOMITOHEHTBI CHCTEMBI U UX
10 B3aumojeiictBue. CuctreMHbiit 3 PexT. 1
VYmpasienue Kkak HH)OpPMALMOHHBIN
nporecc. OOpaTHas CBS3b
11 Mogenu u MOJIETUPOBAHUE
12 I'padur 1
13 Pemenue 3amau ¢ momobo rpados




14

HepeBbs

15 OCHOBBI TEOPUU UTP
[IpakTuyeckas padora no Teme "[lonck

16 BBIMTPBILIHON CTPATETHH B UTPE C TIOTHOM
uHpopmanuen"

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA

18 [IpakTuueckas padora mo teme "Cpeacra
HCKYCCTBEHHOT'O UHTEJIJIEKTa"
dopma3aIys MOHATHS AITOPUTMA.

19 Mammmnna TelopuHTa Kak yHUBEpcallbHas
Mojieb BeruuciaeHu. Tezuc Uepua—
Teropunra
[IpakTuyeckas pabora o Teme

20 "CocTtaBieHHe IPOCTOH MPOrpaMMBI JIISI
MaiuHbl Thropunra"

21 Mammna [Tocta

22 Hopmanehsie anropudmel Mapkosa
ANTOPUTMUYECKH HEPA3PEUTUMBIE 3aaUH.

23 3anaya ocraHoBa. HeBO3MOXKHOCTE
ABTOMATHUYECKON OTJIAJIKH MPOTPaMM

24 CoXHOCTh BBIYUCIEHUI
[Torck MpOCTHIX YUCEIN B 3aJaHHOM

25 JUarna3oHe ¢ TOMOIIIBIO AITOPUTMA «PEIIETO
Oparocdenar

26 [TpakTuueckast pabota no teme "Ilonck
MIPOCTHIX YKCET B 33JIaHHOM Juamna3oHe"

97 MHoropa3psHbIe [eble Yncia, 3aa9u

JUIMHHOU apu(MeTuKu




28

[IpakTuueckas pabora o Teme "Peanuszanus
BBIYMCIICHUN C MHOTOPa3psAHBIMU YUCIaMu"

29

CrnoBapu (accouMaTUBHBIE MACCHUBHI,
otobOpaxkenust). Xaur-rabmuisl. [loctpoenue
aJ1(haBUTHO-4ACTOTHOTO CIIOBaps ISt
3aJJaHHOTO TEKCTa

30

31

32

[TpakTuueckas padota nmo teme "[loctpoeHue
an(aBUTHO-9ACTOTHOTO CIIOBAPS JIJIS
3a/IaHHOTO TEeKCcTa"

AHan3 TEeKCTa Ha ECTECTBEHHOM SI3bIKE.
Brinenenue nocieoBaTeIbHOCTEN MO
nrabiony. PerynspHsie BeIpaKeHHs.
YacToTHBIN aHAN3

[IpakTrueckas padota nmo Teme "AHanus
TEKCTa Ha €CTECTBEHHOM SI3bIKe"

33

Crexu. AHanIM3 NPaBUIBHOCTU CKOOOYHOTO
BBIPAXKECHUS

34

35

Brruncnenue apumMeTn4eckoro BeIpaxeHus,
3alMCaHHOTO B NOCT(UKCHON opMme
[TpakTuyeckas padora no reme "Brruucienue

apu(METHUECKOTO BhIPAXKCHUSI, 3aIIMCAHHOTO
B noctuxcHo popme"

36

Ouepenu. Mcrionb3oBanue ouepenu AJis
BPEMEHHOT'O XpaHEHUS JaHHBIX

37

38

[TpakTrueckas paboTa 1o Teme
"Ucnonb3oBanue oyepenn”

JepeBbs. Peanu3arus aepesa ¢ mOMOIIBIO
CCBIJIOYHBIX CTPYKTYp. J[BouuHbBIE




(ounapusie) nepeBbs. [locTpoeHue nepesa
JUTSL 33/IaHHOTO apu(METHYECKOTro
BBIPAXKCHUS

39

[IpakTuyeckas pabora o Teme
"Ucnonp3oBaHue 1IE€pEBbEB JJIs1 BHIYMCICHUS
apu(MeTHUECKUX BbIpaKeHUI"

40

41

42

PekypcuBHbIe aIropuT™MBI 00X0/1a IepeBa.
Hcnonp3oBaHue cTeka U ouepenu st 00xoaa
JepeBa

PexypcuBHBIe anropuT™Mbl 00X0/a JepeBa.
Hcnonp3oBaHue cTeKa ¥ o4epean st 00xoaa
nepeBa

Anroputmsl Ha rpadax. [Toctpoenue
MUHUMAJIBHOT'O OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTHPOBAHHOTO rpada

43

O6xox rpada B rimyouny. O6xox rpada B
HIUPUHY

44

45

KonnuecTBo pa3nuyuHbIX MyTEH MEXIY
BEPIINHAMU OPUEHTUPOBAHHOI'O
aIMKJINYECKoro rpada

Anroput™m JlefKCTpBI.

46

[IpakTuueckas pabora no teme "Boruncinenue
JUIMHBI KpaTyaiIlIero myTH Mexay
BepiIMHaMu rpada (anroputm Jeikctper)"

47

Anroput™m Droiina—Y opurainia




48

3amauu, pelraeMbie ¢ TOMOIIBIO
JTMHAMUYECKOTO MPOTPaMMHPOBAHUS:
BBIYUCIICHHE PEKYPCUBHBIX (DYHKIIMN

49

[IpakTuueckas pabora o Teme "Brruncienne
PEKYPCUBHBIX (DYHKIIHIA C TIOMOIIBIO
JMHAMHYECKOIr0 IporpaMMupoBasHus”

50

51

52

3aaqu, pemaemMple ¢ IOMOLIBbIO
JUHAMHAYECKOT0 IIPOrPaMMHUPOBAHUSA:
MOACYET KOJIUYECTBA BAPUAHTOB

[IpakTuueckas padota mo teme "l[lomcuér
KOJIMYECTBA BAPUAHTOB C OMOLIBIO
JUHAMHUYECKOTO MPOrpaMMHUpPOBaHUs"

38.,[[21‘11/1, peuracMbIC C ITIOMOIIBIO
JUHAMHUYCCKOI'O ITPOTrpaMMHUPOBAHMA: 3a1a4H
OIITUMH3alINH1

53

ITonsarue o napajgurMax mnmporpaMmmMupOBaHUs.
00630p A3BIKOB IPOrPAaMMHUPOBAHUS

54

55

[TonsiTHe 06 00BEKTHO-OPUEHTHPOBAHHOM
IPOrpaMMHUPOBAHUN

O0BeKTsI U Ki1acchl. CBOMCTBA U METOIBI
00BEKTOB

56

57

58

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3

[TpakTryeckas pabora o Teme
"Hcnonp30BaHne TOTOBBIX KJIACCOB B
nporpamme"

Pa3paboTka nporpamMm Ha OCHOBE 00BEKTHO-
OPUEHTUPOBAHHOTO MOAX0/1a




[IpakTuueckas padora "Pa3paboTka npocToit

%9 IIPOTPAMMBI C UCIIOJIb30BaHUEM KJIACCOB" 1
Wukancymsmus. [Ipaktudeckas pabora no

60 teme "Pa3paboTka Kiacca, HCIOIb3yIOIIETO 0.5
MHKAICYJISALIUI0"

61 Hacnenosanue. [Tomumopduzm

62 [IpakTuueckas padora o Teme "Pa3paboTka 1
repapxuu Kjiaccon"

63 Cpenpl OBICTPOi pa3pabOTKH MTPOTPAMM.
[IpoexTupoBanue uHTEpdEiica MoIH30BATENS

64 [TpoekTupoBanue uHTEpPEiica Moab30BaTEIIS

65 Hcnonp3oBaHne TOTOBBIX YIPABISIEMBIX
AIIEMEHTOB JUIsl TOCTPOEHUs nHTepdeiica

66 [Ipaktuyeckas padora o Teme "Pazpabotka 1
pOTpaMMBI ¢ TpaduueckuM uaTepdericom”

67 N3yueHune BTOpOro si3bIKa
POrPaMMHUPOBAHUS

68 H3ydeHnne BTOpOro s3bIka
IPOTPaMMHUPOBAHUS

69 Oransl KOMIIBIOTEPHO-MAaTEMAaTHYECKOTO
MO/JICJIUPOBAHUS
JluckpeTu3zanys npu MaTeMaTHUYeCKOM

70 MOJICIIMPOBAHUH HEMPEPHIBHBIX MTPOIIECCOB.
MonenupoBaHue IBHKEHUS

71 [TpakTrueckas paboTa 1o Teme 1

"MopenupoBaHue JIBUKEHUS"




MonenupoBaHue OMOTOTHYECKHX CHCTEM.

72 [IpakTrueckas paboTta 1mo Teme 0.5
"MopenupoBaHue OMOJIOTHYECKUX CHCTEM"
MareMaTHueCcKie MOJICIN B SKOHOMUKE.

73 BrrancnutenbHbIE SKCIEPUMEHTBI C
MOJCIIIMH
BepositHocTHBIe MOaenu. [IpakTraeckas

74 pabora no teme "MmuranmonHoe 05
MOJICTTMPOBAHUE C MTOMOIIBIO0 MeTo1a MOHTe- '
Kapno"

75 KoMmbrorepHoe MOJEIMPOBAHUE CUCTEM
yIpaBIeHUs

76 O0paboTka pe3yIbTaToOB IKCIIEPUMEHTA

77 Tabmuunble (pensuoHHbIC) 0a3bl JAHHBIX
ITouck, copTupoBKa ¥ PHIIBTPALIUS TAHHBIX.

78 3anpochl Ha BBIOOPKY JTaHHBIX. 3allpPOCHI €
napaMmerpamu. BeraucnsemMble mosns B
3ampocax

79 [IpakTuueckas pabora o teme "Pabora ¢ 1
roTOBOM 0a3oi JaHHBIX"
MuoroTtabauduHble 036l JAHHBIX. TUIIBI

80 CBsI3eH Mex Ty Tabmuamu. BHeITHUH KiTr04.
IlemocTHOCTE 6a3bl JaHHBIX

81 [IpakTuyeckas pabora no teme "Pa3paborka 1
MHOTrOTa0JIUYHON 0a3bl JaHHBIX"

82 3anpockl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX

83 [TpakTrueckas pabota o Teme "3ampocel K 1

MHOTr0Ta0JIMYHON 0a3e mJaHHbIX"




84

SA3bIk ynpaBnenust jaHHbiMA SQL

[TpakTueckas padota mo Teme "YnpaBieHHe

85
JAHHBIMU C TIOMOIIIBIO si3biKa SQL"

86 Hepensimonnslie 06a3bl JaHHBIX. DKCIIEPTHBIE
CUCTEMBbI

87 WHTepHeT-npuioxeHus
[ToHsiTEe 0 cepBEpHOI U KIIMEHTCKOW YacTsIX

88 caiita. TeXHONOTHs «KIUEHT — CEepPBEpPY, €€
JOCTOWHCTBA U HEIOCTATKU

89 OcHogsl s3p1ka HTML

90 [IpakTrueckas padora no teme "Co3nanue
TEKCTOBOM BEO-CTpaHUIIbI"

91 OcHogsl s3p1ka HTML

92 OcHoBbl si3p1ka HTML
[TpakTiueckas pabota no Teme "Co3nanue

93 Be0-CTpaHMIIbI, BKIIOYAIOIIEH
MYJIbTUMEANMHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JTaHHBIE, BUJIE0)"

94 OcHOBBI KacKaaHbIX Tabmwul cruieit (CSS)
[IpakTuyeckas pabora o Teme

95 "OdopmiieHUE CTPaHUIIBI C TTOMOIIBIO
KacKaJHBIX Ta0muI] cTriei"

96 Cuenapuu Ha si3bIke JavaScript

97 Cuenapuu Ha s3pIke JavaScript

98 ®dopmbl Ha BEO-CTpaHHIIE

99 [IpakTuueckas padora no Teme "O6paboTka

JaHHBIX hopM"




100

Pa3smermienue BeO-caiiToB. Yciryra XOCTHHTA.
3arpy3ka ¢aitioB Ha CalT

101

Kanpuposanue. McnpasieHue nepcrneKTUBEIL.
I'mcrorpamma. Koppekuus ypoBHeH,

Koppeknus 1Bera. O0ecrBeYrBaHUE IBETHBIX

M300paKCHHIA

102

103

104

BBox n3o0pakeHuil ¢ HCIIOIb30BaHHEM
pa3IMYHBIX HU(PPOBBIX YCTPOUCTB.
[IpakTuyeckas padora o Teme "O6padboTka
dpoBsIx GoTtorpaduit”

Perymb. Pabora ¢ o6nactsamu. OunbTpsl.
[TpakTuyeckas pabdora no reme "Perymib
dpoBsIx GoTtorpaduit”

MHorocnoiinble n300paxeHus. TeKCToBbIe
cion. Macka cnosi. Kanansl. CoxpaHenue
BBIJICJIEHHON 00J1acTH

0.5

0.5

105

[IpakTuyeckas pabora o Teme
"MHorocnoitable n300paxxeHus"

106

107

108

[ToaroroBka wimrocTpanuii 1yist Be6-caiToB.
[IpakTuyeckas pabora o Teme
" AHUMUPOBaHHbIE U300pakeHus"

Bekrophas rpaduxa. Bekropuzarus
pacTpOBBIX U300paKeHU I

[IpakTuueckas padora no teme "BekTopHas
rpaduxa"

0.5

109

[TpuHIIUTIBI TOCTPOCHUS U PEIaKTHPOBAHMS
TPEXMEPHBIX MOJIEIICH




[IpakTuueckas padora no teme "Co3nanue

110 ) . 1
IPOCTBIX TPEXMEPHBIX MOJeIIel
111 Cerounbie Moaenu. Marepuassl 1
112 [IpakTrueckas padora mo teme "CeTouHble 1
monenu"
113 MopenupoBaHie HCTOYHUKOB OCBEIICHUSI. 1
Kameps!
114 [IpakTnueckas padora mo teme "Penaepunr" 1
115 AnnutuBHble TexHOJ0ruu (3D-nipuHTEpHI) 1
116 [ToHsiTHE O BUPTYaIbHOH peaIbHOCTH U 1
JIOTIOJIHEHHOM PEAIbBHOCTH
117 PesepBHOE Bpems 1
118 PesepBHOE Bpems 1
119 PesepBHOE Bpems 1
120 PesepBHOE Bpems 1
121 PesepsHOe Bpems 1
122 PesepBHOe Bpems 1
123 PesepsHOe Bpems 1
124 PesepBHOe Bpems 1
125 PesepsHOe Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOE Bpems 1
128 PeszepBHOE Bpems 1
129 PesepBHOE Bpemst 1
130 PeszepBHOe Bpems 1
131 PesepBHOE Bpems 1




132 PesepBHOE BpeMms 1
133 PezepBHOE Bpems 1
134 PesepBHOE Bpems 1
135 PesepBHOE BpeMms 1
136 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 136 36.5

[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

Nudopmatuka, 10 kmacc/OOmECTBO € OrpaHUYEHHONM OTBETCTBEHHOCTHIO
«BUHOM. JlaGopatopus 3HaHuWi»; AKIHOHEepHOE o60mecTBo  «M3maTenscTBO
«IIpocBemenue» < HWnadpopmaruka, 11 kmacc/ OOmeEcTBO ¢  OrpaHuYeHHOU
orBeTcTBeHHOCThI0O «BMHOM. Jlabopatopus 3HaHMil»; AKIIMOHEpHOE OOIIECTBO
«M3narenscTBO «lIpocBenienne»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

1. MeTtonuyeckue peKOMEHAAIMU IO MPOBEJACHUI0 ypoKoB MHpopmatuku B 10
kiacce. Yacte 1.2. MeToanyeckue peKOMEHIAIMH 0 TPOBEACHUIO YPOKOB MHPOPMATUKH
B 10 kmacce. Yacte 2. 3. Meroauyeckue pEeKOMEHAAIMU MO TPOBEJICHUIO YPOKOB
uHpopmaTtuku B 11 kmacce.

4. Meroauueckue peKOMEHJAlMU MO MPOBEIECHUIO YPOKOB MH(popmaTuku B 11
kinacce. Yactp 2.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

1. https://resh.edu.ru — «Poccuiickas 3JIeKTpOHHAS [IKOJIaY,

2. https://bosova.ru - YMK «HMupopmatrkay.

3. www.ege.edu.ru — odunuaneHbli HMHOOPMAIMOHHBIA MOPTAT  EIUHOTO
TOCYJJapCTBEHHOTO 3K3aMCHA;

4. www.festival.1september.ru - ¢ectuBaip nemaroruueckux uaeh «OTKpPBITHIH
YPOKY;

5. www.videouroki.net — caiiT yuureneii;

6. www.kpolyakov.spb.ru -marepuainsr EI'D o nadopmaruke;

7. www.sdamgia.ru — oOpa3oBaTeNIbHBIN TOPTAT,

8. www.fcior.edu.ru - DOP Ha caiite ®IIUOP x marepuany yueOHUKOB

9. cereBas METOIMYECKAs CITy’kKOa aBTOPCKOTO KOJUICKTHBA IS TISIaroroB Ha caiTe
usgatenbersa http://metodist.lbz.ru/authors/informatik.



