[Tpunoxenne Ne 9.2
K OCHOBHOH 00pa3oBaTeIbHOI Mporpamme
cpenHero oouiero oopa3oBaHus

PABOYASA TIPOI'PAMMA
no yueoOHomy npeamery « Andopmaruxkar»
yriy0JIeHHbI YPOBEHb
10-11 knaccsl



PabGouas mporpamma no ydeOHomy npenmetry «WHdopmatuka» (yriyOaE€HHBIN
ypoBeHb) (mpenmeTHass obOnacth «Marematuka U uUHpoOpMaTHKay) (maiee
COOTBETCTBEHHO — ImporpamMma 1o uH(popMmaTHKe, HHPOPMATHKA) BKIIOYAET
MOSICHUTENIbHYIO 3aIIUCKY, COJIepKaHie 00yUeHuUs, MIIaHUPYEMbIE pe3yJIbTaThl OCBOECHUS
MPOrpaMMbl 10 UHPOPMATUKE, TEMATHUECKOE INIAHUPOBAHKE

CopepxaHue OO0ydeHHUsT PpaCKpbIBa€T COJEpXKATENbHbIE JHMHUHU, KOTOpbIE
MpeajaratoTcst JUisl 00s3aTeIbHOTO M3Y4YEHHUS B KaXKJIOM KJIacCce Ha YPOBHE CPEIHETO
o01rero oOpazoBaHusl.

[Inanupyemble pe3ynbTaTbl OCBOEHHS MPOTrpamMMbl MO MH(POPMATUKE BKIIOUAIOT
JUYHOCTHBIE, METalpeAMETHbIE PE3yJbTaThbl 3a BECh IMEpUOJ OOYYEHHs HAa YpOBHE
cpenHero oOuiero oOpa3oBaHUs, a TakXke MPEIMETHbIE JOCTHXKEHHUS OOydarollerocs
3a KaX/bIi ToJ1 00y4eHHUs.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo wuHpopmaTuke (yriayOJ€HHBIM ypOBEHB) Ha YpPOBHE CPEIHETO
oOmrero obpaszoBaHus pa3paboTaHa Ha OCHOBE TPEOOBAHMWI K pe3yibTaTaM OCBOCHHS
OCHOBHOM  00pa3oBaTelbHOM  MporpaMMbl  CpeAHEro  o0miero  oOpa3oBaHUA,
npeactaBieHHbix B @I'OC COO, a Takxe denepanbHoil pabouyedt MPOTpaMMBI
BOCIIUTaHUSI.

[Iporpamma mo mHbopmaTHKe TAET MpeACTaBICHUE O LENsAX, oOlel crpaTeruu
0o0ydeHUs, BOCIIUTAHHMS W PAa3BUTHS OOYYAIOIIUXCS CPEICTBAMHU Y4eOHOTO IMpeaMera
«adopmarrkay Ha yriayOoJEHHOM YpOBHE, YCTaHABIMBACT 00s3aTelIbHOE MPEIMETHOE
coliep KaHue, MPeaycMaTpPUBAET €ro CTPYKTYpHUpOBaHUE MO pa3jiesiaM U TeMaM Kypca,
OTpeJieNisieT paclpe/iefieHne ero Mo kiaccam (rojgam H3ydeHus), Aa€T NPUMEpPHOE
pacnpeneneHue y4eOHbIX 4acoB MO TEMAaTUUYECKUM pas3jieiaM Kypca U PEKOMEHIYeMYO
(IpUMEpHYI0) TMOCIEIOBATEIBHOCTh MX H3YUYEHHS C YYETOM MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKK y4eOHOTO TpOIlecca, BO3PACTHBIX OCOOCHHOCTEH
00yJaromuxcs.

[Iporpamma 1o wuHMOpPMATHKE OMpENENseT KOJUYECTBEHHBIE M KauyeCTBEHHBIE
XapaKTepUCTUKN Y4eOHOro maTrepuana Jjis KaXJoro Troja H3y4eHUs, B TOM YHCIIE
JUISL  CONIEP KATeNIbHOTO HAIOJIHECHHsS] PAa3HOTO BUJA KOHTPOJS (IMTPOMEKYTOYHOMN
aTTecTanuy O0OYYarONINXCs, BCEPOCCHICKUX MPOBEPOYHBIX pabOT, TOCYIapCTBEHHOMN
UTOrOBOM  arrectanmu). Ilporpamma mo wHbOpPMATHKE SABISIETCS  OCHOBOM
JUISE  COCTABJICHHS AaBTOPCKUX YUYEOHBIX TPOTpaMM M YYeOHWUKOB, TIOYPOUYHOTO
TJTAHUPOBAHUS Kypca YUUTEIIEM.

Nudopmatuka B cpegHeM 00111eM 00pa30BaHUU OTPAKAET:

CYITHOCTh MH()OPMATHKHU KaK HAYYHOUN TUCITUTUTHHBI, H3y4Jalolell 3aKOHOMEPHOCTH
MPOTEKaHUS W  BO3MOXXHOCTH  aBTOMATH3alMK  HWH(POPMAIMOHHBIX IPOIIECCOB
B Pa3JIMYHBIX CUCTEMAX;



OCHOBHBIE 00JIaCTU PUMEHEHHSI HH(POPMATUKH, TIPEKIE BCETO MHPOPMALIMOHHBIE
TEXHOJIOTUH, YIIPABIECHUE U COLIMAIIBHYIO cepy;

MEXKJIUCIMIUIMHAPHBIA ~ XapakTep  UHPOpMATHKA U UH(POpMAIIMOHHOMN
JEeSTENbHOCTH.

Kypc undopmaTuku panga ypoBHsS cpeaHero oOumero oOpa3oBaHUs SBISETCA
3aBEpIIAIOIIMM JTAllOM HEMNpPEephIBHOM MOATOTOBKM OOy4arolmuxcss B 00J1acTu
nHpopMatTuku #u UHOOPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, OMUpaeTCS
Ha coJepKaHue Kypca HH(OOPMATUKUA YPOBHS OCHOBHOI'O 0OIIEro o0Opa3oBaHUs U OMBIT
MOCTOSIHHOTO TMPUMEHEHUsT UHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUM, HaET
TEOPETUYECKOE OCMBICICHUE, HHTEPIIPETAI[MIO U 0000IIEHNE 3TOTrO OMbITA.

PesynpraThl  yrayOna€HHOro  ypoBHS — M3Y4YeHMS ~ y4eOHOTro  MIpeaMeTa
«MHpopMaTrKa) OpUEHTUPOBAHBI HA TIOJYYEHHE KOMIETEHTHOCTE! Jisi MOCIeAyIoIen
npodeccuoHaIbHOM AESATENBPHOCTH KaK B paMKax JaHHOW MpeIMeTHOM 00JiacTh, Tak
U B CMEXHBIX ¢ Helt obsacTsax. OHU BKIIFOYAIOT B CeOsI:

OBJIQJICHUE KITFOUCBBIMHU MOHATUSMH M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX CTPOUTCS
JaHHas TpeaMeTHas 00JIacTh, pPAClO3HABaHUE COOTBETCTBYIOIIMX WM MPHU3HAKOB U
B3aMMOCBSI3€l, CMOCOOHOCTHh JEMOHCTPUPOBATH pPAa3IUYHbIE MOAXOJbl K HW3YUECHHIO
SABJICHUN, XapaKTEPHBIX JIJIS U3y4aeMoi MpeIMeTHOM 001acTy;

YMEHUE PEIIATh TUIIOBbIE MPAKTUYECKUE M TEOPETHUYECKUE 3a/1aud, XapaKTepHbIC
JUTSL UICTIONIb30BaHUS METOZ0B U MHCTPYMEHTAapHUsl TaHHON MpeIMETHON 00J1acTH;

HaJIM4YWe MPEICTABICHUN O TaHHOU MpeAMETHON 00JACTH KaK IEJIOCTHON Teopuu
(COBOKYITHOCTH T€OPHi), OCHOBHBIX CBSI3X CO CMEKHBIMU O0JACTSIMU 3HAHU.

B pamkax yrayonéHHOro ypoBHS U3y4deHHUs HHGOPMATUKH OOeCTIeUrBaCTCS
[[eJICHANpPaBIeHHAsT TOJITOTOBKAa O0O0ydYalolmuxcsi K MPOJOJDKEHHUIO  00pa3oBaHUs
B OpraHm3anusx MnpopecCHOHAIBHOTO  00pa3oBaHMs IO  CICHHAIBHOCTSM,
HETMOCPEJICTBEHHO CBSI3aHHBIM C MU(DPOBBIMU TEXHOJOTHSIMHU, TAKUM KaK MPOrpaMMHast
WHXKeHepusi, uH(OpManMoHHass  0€30MacHOCTh,  HH(POPMAIMOHHBIE  CHCTEMBI
Y TEXHOJIOTUU, MOOWIIbHBIE CUCTEMBI U CETH, OOJIbIINE JaHHBIC U MATUHHOE O0yYCHHE,
MPOMBIIIJICHHBIA ~ WHTEPHET BEIIEW, WCKYCCTBEHHbIH HWHTEIUJIEKT, TEXHOJIOTHUU
OecripoBOAHONH  CBA3M, pOOOTOTEXHHWKA, KBAHTOBBIE  TEXHOJOTHUH,  CHUCTEMBbI
pacnpenen€HHOro peecTpa, TEXHOJIOTUHA BUPTYaIbHOW U JIONIOJHEHHON PEabHOCTEM.

OcHoBHas 1enb U3ydeHus: yueOHoro npeamera «Mudopmarnka» Ha yriy0iaéHHOM
YpOBHE CpeaHero oomero obpa3oBaHusi — OOecleYeHHe AajbHEeHIIero pa3BUTHSA
WH()OPMAITMOHHBIX KOMIIETEHITUN 00yJaronierocs, ero roTOBHOCTH K KU3HH B YCIIOBHUSX
pa3BuBaoIIerocs MHPOPMAIMOHHOTO O0IIecCTBa W  BO3pAcCTalONlel KOHKYPEHILIUU
Ha pblHKE Tpyna. B cBs3u ¢ 3tum usyudenune mHopmaruku B 10—11 kiaccax AOIKHO
00ecreynTh:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, OCHOBAHHOIO Ha TOHHMMAHUU POJU
nHpopMaTuku, HTHHOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUI B COBPEMEHHOM
00IIecTBE;

c(OpPMHPOBAHHOCTH OCHOB JIOTHYECKOT0 U aJTOPUTMHUYECKOT0 MBIIIUICHHUS;



c(hOpMUPOBAHHOCTh YMEHUH pazinuath (HaKThl U OLEHKH, CPABHUBATH OLICHOYHbIE
BBIBOJIbI, BHUJIETh UX CBA3b C KPUTEPUSMH OIICHUBAHHS U CBSI3b KPUTEPUEB
C ONpeAeIEHHOM CUCTEMOM ILIEHHOCTEH, MPOBEPSATh HAa JOCTOBEPHOCTh WM 0000IIATh
uH(pOpMaIHIO;

c(hOpMUPOBAHHOCTh MPEACTABICHUN O BIUSHUM HHPOPMAIMOHHBIX TEXHOJOTHI
Ha JKU3Hb 4YeJOBeKa B OOIIECTBE, IMOHHWMAHHE COLMAIBHOTO, 3KOHOMHYECKOTO,
MOJIUTUYECKOTO, KYJIbTYPHOTO, IOPUIUYECKOr0, MPUPOAHOTO, HSPrOHOMHUYECKOTO,
MEIUIIMHCKOTO U (PU3HOTOTUUECKOTO KOHTEKCTOB MH(POPMAITMOHHBIX TEXHOJIOTU;

NPUHSTHE TPABOBBIX M OSTUYECKUX AaCTIEKTOB HH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHHUE OTBETCTBEHHOCTH JIIOJIeH, BOBJICUEHHBIX B CO3/JaHME M UCIIOJIh30BaHUE
UH(OPMAIIMOHHBIX CUCTEM, paCIpOCTpaHEeHUE UHPOPMAIIUH;

CO3/IJaHUE YCJIOBUU JIJIE pa3BUTHUS HABBIKOB Y4e€OHOHM, NPOEKTHOH, Hay4dHO-
UCCJICJIOBATEILCKOM W TBOPYECKOM  JIEATEbHOCTH, MOTHBAIMM  OOyYarOIINXCs
K CaMOPa3BUTHIO.

B conepxanuun yueOHOro mnpenmera «MHboOpMaTHKa» BBIACISIIOTCS YETHIPE
TEMaTUYECKUX pa3jiena.

Paznen «[{udpoBas rpaMOTHOCTEY» TOCBAIIEH BOIPOCAM YCTPOMCTBA KOMITHIOTEPOB
U JIpyTUX DJEMEHTOB MHU(PPOBOrO0 OKPYKEHHS, BKIIOYAas KOMIIBIOTEPHBIE CETH,
UCIIOJIb30BAHUIO CPEACTB  OMNEpPallMOHHOM CHUCTeMBI, pabore B cetu HWHTepHET
Y UCTIOJIb30BAHHUIO HHTEPHET-CEPBUCOB, MH(POPMAIITMOHHON 0€3011aCHOCTH.

Paznen «Teopernueckne OCHOBBHI MH(POPMATUKHNY BKIIOYAET B c€0s MOHITHHHBIN
anmapar  WHGOPMATHKH, BOMPOCHl  KOJUPOBAHUS  HMHPOpPMALUK, H3MEPEHUs
nH()OpMaIIMOHHOTO 00BbEéMa JaHHBIX, OCHOBBI aJreOphl JIOTUKH W KOMIIBIOTEPHOTO
MOJIETTUPOBAHMSI.

Pazmen «AnropuT™Mbl W TPOrpaMMHUPOBAHME» HANpaBlIE€H Ha Pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHUS, pa3pabOTKy alrOpUTMOB MU OLEHKY HMX CIOXHOCTH,
dbopMHUpOBaHUE HABBIKOB pealu3allMd MPOTpaMM Ha S3bIKaX MPOTPaMMHUPOBAHUS
BBICOKOT'O YPOBHS.

Paznen «MHpoOpManMOHHBIE TEXHOJOTHW» TOCBAIMIEH BOMPOCAM MPUMEHEHUS
WHOOPMAITMOHHBIX TEXHOJOTHUW, pPEATM30BAHHBIX B MPHUKIAJAHBIX MPOTPAMMHBIX
MpOAYKTaX M HWHTEPHET-CEpBUCAaX, B TOM UHWCIE B 3aJayax aHajiu3a JIaHHbIX,
HCIIOJIb30BaHUI0 0a3 JaHHBIX U AJIEKTPOHHBIX TaOJIUIL ISl pEUICHUs MPUKIAIHBIX 3a]1a4.

B mnpuBenénHom panee copepkaHuu ydyeOHoro mnpeamera «MHpopmaTukan
KYPCHUBOM BBIJICJICHBI JOMOJHUTENbHBIE TEMbI, KOTOPbIE HE BXOIAT B 00S3aTENbHYIO
mporpaMmy OOy4YeHUs, HO MOTYT OBITh TPEIJIOKEHBI IS W3YYEHUS OTAEIbHBIM
MOTUBHPOBAHHBIM U CITIOCOOHBIM O0YYarOLUMCS.

VYrnyOonéHusblit YPOBEHb U3y4YeHUs uH(popMaTUKu PEKOMEHIyeTCs
JUIL  TEXHOJOTMYECKOro  mpoduiis,  OPUEHTUPOBAHHOTO HA  UHXEHEPHYIO
n  UHPOPMALMOHHYIO Cc(depbl NesITENbHOCTU. YTIyOJIEHHBIM YpOBEHb W3Yy4YCHUS
nHpopMaTukd  OOecreyuBaeT: MOJATOTOBKY OOYYarOUIUMXCsl,  OPUEHTUPOBAHHBIX
Ha CIENHUANTbHOCTH B 00JIACTU UH(POPMAITMOHHBIX TEXHOJIOTUN U WHXKEHEPHbIC



CIIEUAIIBHOCTH, YYaCTUE B IPOEKTHOU U UCCIIEAOBATEINBCKON NEATEIBHOCTH, CBA3aHHOU
C COBpPEMEHHBIMHM HAMPABJICHUSMH OTpaciin MHOOPMAUMOHHO-KOMMYHUKAIITMOHHBIX
TEXHOJIOTMH, TMOJATOTOBKY K VYYacTHIO B OJUMIMAaAaXx MW crade EnauHoro
roCyJapCTBEHHOT0 PK3aMeHa 1Mo uH(popMaTHke.

O6miee ymncino yacoB sl u3ydeHus uHpopmatuku — 272 yaca: B 10 knacce — 136
yacoB (4 yaca B Hegemo), B 11 kimacce — 136 yacos (4 yaca B HEACIIO).



COAEPKXAHUE OBYYEHUA

10 KJTIACC

Iu¢pposast rpaMOTHOCTH

TpeboBaHusi TeXHUKH 0€30MaCHOCTH M TMTHEHBI MU paboTe ¢ KOMIBIOTEpAMU U
JIPYTUMU KOMITIOHEHTAMH ITU(POBOTO OKPYKEHUS.

[TpuHuunel paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. ApXUTeKTypa (HoH
Hetimana. [lapsapockas apxumexmypa. ABTOMAaTHYECKOE BBIIIOJTHEHUE MPOTPAMMBI
npoiieccopoM. OnepaTuBHasi, MOCTOSIHHAS U IOJATOBpeMeHHas namsitb. OOMEH TaHHBIMU
¢ oMot KH. KOHTpoUiepbl BHENTHUX YCTPOUCTB. [IpsiMOii 1OCTyN K MaMsTH.

OCHOBHBIE TEHACHLIHUM Pa3BUTHUSI KOMIBIOTEPHBIX TexHoJorui. IlapamienbHbie
BbIUMCIIEHUs1. MHoromnpoueccopusie cuctembl. CynepkoMnbloTepbl. PacnpenenéHubie
BBIYHCIIMTENIBHBIE CUCTEMBbl U 00pabOTKa OOJIBIIUX JTaHHBIX. MOOUIBHBIE U(PPOBBIC
YCTPOWCTBA HM HUX POJdb B KOMMYHHUKAIUSAX. BCTpoeHHBIE  KOMIBIOTEPHI.
MukpokoHTposiepsl. PoGoTH3npoBaHHbIE TPOU3BOACTBA.

[IporpammHoe oOecrieueHre KOMIBIOTEPOB U KOMIBIOTEPHBIX CHCTEM. Bubl
nporpaMMHOr0 oOecrieueHuss W WX Ha3zHaueHne. OCOOCHHOCTH MPOrpaMMHOTO
oOecrieueHus: MOOWIBHBIX ycTpoicTB. [lapamnensHoe nporpamMmmupoBanue. CUCTEMHOE
nporpaMMmHoe  obecrniedeHue. OrnepanMoHHbIE CUCTEMBI. YTWIUTHL.  JlpaiiBepbl
ycTpoiicTB. MHCTAIUISIMS U ICMHCTAIUISIUS IPOTPAMMHOTO 00€eCTIeueHusI.

daiinoBeie cucTeMbl. [IpUHIMIBI  pa3MmenieHds W WMEHOBaHUS  (haiijioB
B foJiroBpeMeHHoi nmamsaTy. [1labmons! a1 onucanus rpymn ¢Gpanios.

[Iporpammuoe obOecrniedenue. JluneH3upoBaHue NPOrPaMMHOIO OOECTICUCHUS
u 1nudpoBeIx pecypcoB. IlpomnpuerapHoe m CBOOOIHOE MPOrpaMMHOE ObOecTeUYeHUE.
KoMMmepueckoe U1 HEKOMMEpPYECKOE HCIOJIb30BaHUE MPOTPAMMHOIO OOecTieueHUs
u 1uudpoBeix pecypcoB. OTBETCTBEHHOCTh, YCTaHABIWBaeMas 3aKOHOJATEIHCTBOM
Poccuiickonr @enepanuu  3a  HENPABOMEPHOE  MCIIOJIB30BAHUE  MPOrPaAMMHOTO
oOecrieueHus U MU(POBBIX PECYPCOB.

[IpyHUMNBI TOCTPOEHUSI U amnmnapaTHble KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Cetessie mpotokodibl. Cetb MHTEpHET. Anpecanus B cetu MHTepHeT. [IpoTokonsl cTeka
TCP/IP. Cucrema TOMEHHBIX HMEH.

Pasnenenne |P-cetm Ha mnoxacerm ¢ mnomouplo Macok mnoxacereil. CereBoe
agMuHucTpupoBaHue. [lomydeHue MAaHHBIX O CETEeBBIX HACTPOMKAaX KOMIBIOTEpA.
[IpoBepka Hamuuusa CBsI3U € y310M ceTd. OnpeneneHue Mapupyta JIBUKEHUS
MaKETOB.

Bunwr JIeSITeIbHOCTH B ceTu HNuTepHeT. CepBuchl HNuTepHerTa.
I'eonndopmanmonnbie cuctembl. ['€0JOKAllMOHHBIE CEPBUCHI PEATBHOIO BPEMEHU
(Hanpumep, JOKalusi MOOWIBHBIX  TeJIe(OHOB, OIPENENCHUE 3arpyKEHHOCTHU
aBTOMarucTpasiei), MHTEpHET-TOProBisi, OPOHUPOBAHUE OUIIETOB U TOCTUHMUII.




['ocynapcTBeHHbIE BJEKTPOHHBIE CEpBUCH U ycayrd. CouuanbHblE CETH —
opraHu3anys KOJUIEKTUBHOTO B3aUMOJEHCTBUSA M OOMeHa AaHHBIMU. CeTeBOM 3THUKET:
npaBWia TOBEAECHHS B KuOeprpocTpancTBe. [Ipobiema MOMIMHHOCTH MOJIYYEHHOM
nHopmanuu. OTKpbITEIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHblE W SKOHOMHYECKHE YIpO3bl, CBS3aHHBIE C HCMOJIb30BAHUEM
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX ~ Te€XHOJOrui. OO0ume mnpoOiaemMbl 3alUThI
uHpopmauu U HHPOpMaUMOHHOW Oe3omacHocTu. CpeacTBa 3alUThl MHGOPMALUU
B KOMIBIOTEpPAX, KOMIBIOTEPHBIX CETAX U ABTOMATHU3UPOBAHHBIX HH(OPMAIIMOHHBIX
cuctemax. IIpaBoBoe oOecneueHne MHGOPMAIIMOHHON O€30MACHOCTU. DIeKMpOHHAA
Yughposas noonucs, cepmuuyuposanrsvlie cauml U OOKYMeHMbl.

[IpenoTBpallieHrie HECAHKIIMOHUPOBAHHOIO IOCTYTA K TUYHON KOH(UIESHIIMATBEHON
uH(OpMAaIINK, XpaHSIIEeWcs Ha IEPCOHATLHOM KOMIBIOTEPE, MOOMIIBHBIX YCTPOUCTBAX.
BpenonocHoe nporpammHoe obecnieueHre U crnocoObl 00pbObI ¢ HUM. AHTUBUPYCHbBIE
nporpamMmbl. OpraHuszanus JIMYHOTO apxuBa uMHGopmaiuu. PesepBHoe KomMMpoOBaHHE.
[laponpHas 3amura apxusa.

MudppoBanue nanupix. CumMerpuuHble U HecuMmMmeTpuuHble mU@pbl. [Hudper
npoctoit 3amennl. [ludp Llesaps. ludp Buxenepa. Anroputm mmdposanus RSA.
Cmezeanoepaghus.

TeopeTnveckne 0CHOBbI HHPOPMATHKH

Nudopmarusi, nanHple U 3HaHUSA. MHpOpMalnMOHHBIE MPOIECCH B MPHUPOJE,
TEXHHUKE U OOIIECTRE.

HenpepbiBHBIE ¥ JUCKpETHBIE BEIWYMHBI U CcurHaimbl. Heob6xogmmocThb
JTUCKpeTH3aluu nHpopMaluu, mpeHa3HauYeHHOM SIS XpaHeHHM s, epe1adun 1 00padoTKu
B ITU(PPOBBIX CUCTEMAX.

JIBonuHOE€ KOJMpoBaHue. PaBHOMEPHBIE 1 HEPABHOMEPHBIE KOJBI. JlekoaupoBaHue
COOOIIEHNUH, 3alMCaHHBIX C IIOMOIILI0 HEPABHOMEPHBIX KOJOB. YcioBue DaHo.
[locTtpoeHne  OAHO3HAYHO  JEKOAUPYEMBIX  KOJOB  C  IIOMOLIBKO  J€peBa.
I'pagh An.A. Mapkosa. Enunuiipl u3mepeHus: KonndectBa nHbopManun. AnQaBUTHBIN
MOJIXOJT K OIIEHKE KOJIMYECTBa HH(OPMAITUH.

Cuctembl cuucieHus. Pa3épHyTras 3amuch UEIbIX M JPOOHBIX YHUCET
B TMO3UIUOHHOM cuctemMe cuucieHus. CBOWCTBAa MO3UIIMOHHON 3alUCH  YUCTA!
KOJIMYECTBO IU(p B 3amuicy, MPU3HAK JCIUMOCTH YHCIa Ha OCHOBAHHE CHCTEMBI
CUMCJICHUSI. AJITOPUTM IMEpEeBOJa LIEJOro uucia M3 P-WYHOH CHCTEMBbI CUUCIEHUS
B JIECATUYHYIO. AJTOPUTM MepeBoJa KOHEUHOM P-u4yHOil ApoOu B AECATUYHYIO.
AJNTOpUTM MEpeBoJia LIEJIOr0 Yuciaa U3 JIECATUYHONW CHUCTEMbl CUMCIEHUs B P-uunyio.
IlepeBon koHE4YHOUN gecATUUHOW ApoOU B P-uunHyro. [[BouuHas, BOCbMEpUYHAas U
[IECTHAIAaTepUYHAsl CHUCTEMbl CUHUCICHUS, CBSI3b MEXAYy HUMH. Apudmernueckue
ONE€palry B MO3UIUOHHBIX CUCTEMAX CUUCIEHHUS. Tpouynasn ypagHosewennas cucmema
cuucaeHus. [{8ouuHo-oecamuynas cCucmema CHucieHusl.

Konuposanue texctoB. KogupoBka ASCII. OnnobGalitHbie koaupoBku. CtaHgapT
UNICODE. Koguposka UTF-8. Onpenenenve nHGOpMAIMOHHOTO 00BEMA TEKCTOBBIX
COOOIIEHMIA.



Koauposanne uzoOpaxkeHuil. OneHka HHPOPMALMOHHOTO 00bEMa IrpaduuecKux
JAHHBIX TIPU 33JJaHHBIX Pa3pPEIICHUH U TIIyOUHE KOJUPOBaHU 1iBeTa. [[BeToBBIE MOENH.
BektopHoe koaupoBanue. Popmatbel rpaduueckux ¢ainon. Tpéxmepnas rpaduka.
®pakTanbHas rpaduka.

KonupoBanue 3Byka. OrnieHka WH(OPMAIMOHHOTO O0O0OBEMa 3BYKOBBIX JaHHBIX
MIPU 33IaHHBIX YaCTOTE AUCKPETU3AIUU U PA3PSAHOCTH KOJAUPOBAHUSI.

Anrebpa gnoruku. [loHaTtwe BbICKa3bIiBaHMs. BbIcKa3bIBaTelbHBIE  (POPMBI
(npenukatel). KBaHTOPHI CyIIECTBOBaHMS U BCEOOITHOCTH.

Jlornueckue onepanuu. TaOGauIkl HWCTUHHOCTU. Jlornueckue BBIpaKEHUS.
Jlornueckue TOXaecTBa. Jloka3aTenbCTBO JIOTMUECKUX TOXKIECTB C MOMOIIBIO TaOIHUIL
UCTUHHOCTU. Jlornueckue onepaiuu U ornepaiuy HaJ MHOXXECTBAMH.

3akoHbl anreOpbl JIOTUKW. OKBUBAJICHTHBIE MPEOOpPa30BaHUS  JIOTHYECKUX
BbIpakeHUH. Jlornueckue ypaBHEHUsI U CUCTEMbl YPaBHECHHUIA.

Jlornueckue QyHKIUH. 3aBUCUMOCTh KOJUYECTBA BO3MOXKHBIX JIOTHUYECKUX
GbyHKIHI OT KOoJInuecTBa apryMeHTOB. [1oJIHBIE CUCTEMBI JIOTHYECKUX () YHKITUH.

Kanonuueckue Gopmbl joruueckux BeipakeHuil. CoBepllieHHbIE TU3bIOHKTHUBHBIC
U KOHBIOHKTHUBHBIC HOpPMajbHble (OPMBI, AJTOPUTMBI WX IOCTPOCHUS IO TabuUIle
UCTUHHOCTH.

Jlornueckue diIeMeHTBI B cocTaBe Kommbtorepa. Tpurrep. Cymmatop.
MHoropa3psaneiii  cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKHX  3JIEMEHTax
0 3aJaHHOMY JIOTUYECKOMY BBIPOKEHHUIO. 3aluCh JIOTUYECKOTO  BBIPAKECHUS
0 JIOTUYECKOM cxeme. Mukpocxemsl u mexHono2us ux npou3eo0cmad.

[IpencraBieHue LENbIX YACEI B TAMITH KOMITbIoTEpa. OrpaHMYEHHOCTh IHana30Ha
yyced MNpU OTPAaHUYEHUM KOJIMYEeCTBAa paspsAnoB. llepenonHeHue paspsiIHONW CETKH.
be33nakoBble M 3HAKOBBIC AaHHBIC. 3HAKOBBIM OWUT. [[BOMYHBIM ITOMOJHHUTEIIHLHBIA KO
OTPULIATENBHBIX YUCET.

[lobutoBbie  normveckue omepauuu. Jlormyeckuit, apupMeTHYECKUd W
nuknndeckuii casuru. [ludpoBanue ¢ moMONIbI0 MOOUTOBOM ONIEPAIIMH «UCKITIOYAIOIIEE
NJIN».

[IpencraBieHne BEUIECTBEHHBIX YMCEN B MaMATH KOMIIbIOTEpa. 3Hayallas 4acTb
U T[OpAOoK uucna. JluamazoH 3HaYeHUN BEHIECTBEHHBIX uyucel. [Ipobiemsl
XpaHEHUsl BEIIECTBEHHBIX YKCEJN, CBSI3aHHBIE C OTPAHUYEHHUEM KOJIMYECTBA Pa3psJiOB.
BreimosnHeHne omeparuii ¢ BEMIECTBEHHBIMH ~ YHCJIAMH, HAKOIUICHWE  OIIHMOOK
MIPU BBIYUCIICHUSX.

AJITOPUTMBI U IPOrPAMMUPOBaHKE

OnpeneneHue BO3MOXKHBIX PE3yJIbTaTOB pabOThl MPOCTEHUIINX AJITOPUTMOB
YIIPABJICHUS UCIOJHUTENSIMHA U BBIYUCIUTENBHBIX aITOPUTMOB. OnpeieieHne NCXOAHBIX
JAHHBIX, IPYU KOTOPBIX aJITOPUTM MOKET J1aTh TPeOyeMbI pe3yibTarT.

Oranel  pelmieHuss 3aJad  Ha KommbloTepe. MHCTpyMEHTalbHBIE CpEACTBA:
TPAHCISATOP, OTIAIUUK, NpodunupoBIMK. KoMnuisuusa u uHTEpOpeTanuss nIporpamm.
BupTtyanbHble MalIuHeI.



WurterpupoBanHass  cpexa  pa3paboTku.  MeTonbl  OTIaAKd — MPOTPaMM.
Hcnonb3oBanue TpacCcUpoBOYHbIX Tabmuu. Otnagouynslii  BbeiBoA. [lomaroBoe
BBINIOJIHEHUE ITpOrpamMMbl. Touku octaHoBa. IIpocMOTp 3HaYEHU NTEPEMEHHBIX.

SI3pik  mporpammupoBanus  (Python, Java, C++, C#). Tunbsl maHHBIX:
LIEJIOUYHCIICHHBIC, BEIIECTBEHHBIC, CHUMBOJIbHBIE, Jiornueckue. BerBimenus. CnoxxHble
ycnoBus. [luknel ¢ ycnoBuem. Lluknbl 1o mnepeMeHHOW. B3anmMo3aMeHAEMOCTb
Pa3JIMYHBIX BUAOB HUKIOB. MHBapuaHT nukia. CoCTaBIEHUE LIMKJIA C UCIIOIb30BAHUEM
3apaHee ONpeIeIEHHOIO0 NHBapHaHTa LUKIIA.

JlokymeHTHpOoBaHHe mporpamMm. HMcrmonb3oBaHue koMMmeHTapueB. IloaroroBka
ONMMCAHUsS MPOrPAMMBbI MU HUHCTPYKINHU JIJIS IOJIb30BATENS.

AnroputMbl  00paOOTKM HATypaJIbHBbIX YHWCEJ, 3alUCaHHBIX B TMO3UIIMOHHBIX
CUCTEeMaxX CYHUCJIEHMS: pa30ueHue 3amucu 4uciaa Ha OTAeNbHble  LUpHI,
HaXOXJCHUE CYMMbl H Tpou3BelNeHUA LU(]p, HAXOKICHHE MaAKCUMAaJIbHOM
(MUHUMANBHON) TUPHI.

Haxoxnenue Bcex NpOCTBIX 4YMCEN B 3aJaHHOM jauana3zoHe. lIpencraBienue
yyclia B BHUJIE HA0Opa MPOCTBIX COMHOXHUTENEH. AJTOPUTM  OBICTPOrO BO3BEACHUS
B CTEIICHb.

OOpaboTKka NaHHBIX, XpaHSAIIUXcs B ¢ainax.  TexkcroBele W JIBOUYHBIE
datinel. daitioBeie mepemeHHble ((aiinoBeie ykazarenu). Urenue u3 (aitma. 3anuch
B (haill.

Pazouenne 3amaum Ha moxzamauu. [logmporpammbl (mpoueaypbl U (GYHKIHH).
Pexypcus. PexypcuBabie 00beKTHI ((PpakTaibl). PekypcuBHbBIE TIponienypsl U (QYHKITUH.
Hcnonp3oBaHue cTeka sl OpraHu3alui PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBanue  craHgapTHOW  OMOJIMOTEKHM  s3bIKAa  MPOTPaMMHUPOBAHMUS.
[ToakmtodueHne OMONMMOTEK IMOINPOTPpaMM CTOPOHHHMX MPOU3BOAUTENCH. MOIYIbHBIN
MIPUHLIUII IOCTPOEHUS IPOrPaMM.

UYucnennble MeToapl. TouHOe W TPUONMKEHHOE pEIIeHUs 3anadyn. YuciaeHHbIC
METOJbl pELICHUS YpaBHEHHM: MeToJ nepebopa, METOA MOJOBHUHHOIO JIEJCHUS.
[TpubnuxEnHoe BEIYUCICHNUE JUIMH KPUBBIX. Berauciienue miomaaeit puryp ¢ moMoImbio
YUCJIEHHBIX METOAOB (METOJ MPSIMOYTOJIbHUKOB, MeTO/ Tparnenuii). [lonck makcumyma
(MuHUMYMa) QYHKIIMU OJTHOM TEPEMEHHONH METOI0OM TTOJIOBHHHOTO JICJICHUS.

O6paboTka  CHMBOJIBHBIX  JIaHHBIX. BcerpoenHbie byHKIIMU  A3bIKa
MPOTrPAMMHUPOBAaHMS 1T OOpaOOTKM CHUMBOJBHBIX CTPOK. ANTOpUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: MOJCYET KOJMUYECTBA MOSIBICHWN CHUMBOJIA B CTPOKE, pa3OueHue
CTPOKH Ha CJIOBA 1O MPOOETbHBIM CUMBOJIAM, TOMCK MOJCTPOKU BHYTPH JaHHOU CTPOKH,
3aM€Ha HalJECHHOW MOJCTPOKHU HA JIPYTYIO0 CTPOKY. I'eHepanus Bcex CJIOB B HEKOTOPOM
andaBuTe, YIOBICTBOPSIOMIMX 3aJaHHBIM orpaHudeHusiM. I[IpeoOpa3oBanue umcna
B CUMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBbl M IOCJIENOBAaTEIbHOCTH  4ucel.  BprunciieHne  0000IMIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MACCHBA WJIM YHCIOBOM MOCIEIOBATENIBHOCTU (CYMMBI,
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MPOU3BEICHUS, CPEAHET0 apuPMETHUYECKOTO, MHUHUMAJIBHOTO M MAaKCHUMAJIBHOTO
AJIEMEHTOB, KOJMYECTBA HJIIEMEHTOB, VIOBJICTBOPSIONIUX 3aJaHHOMY YCIIOBHUIO).
JIMHENHBIN TTOUCK 3aIaHHOTO 3HAUYE€HUs B MACCUBE.

CopTupoBka omgHOMEpPHOro wmaccuBa. IIpocTeie MeTOABbl COPTUPOBKU (METOJ
My3bIpbKa, METOJ BhIOOpa, COPTUpOBKA BcTaBkaMu). CopTupoBka ciausiHueMm. beictpas
coptupoBka maccuBa (anroputM QuickSort). JIBOMYHBIN MOUCK B OTCOPTUPOBAHHOM
MacCHBE.

JIBymMepHbIE MacCUBBI (MATPHUIlbl). AJTOPUTMBI 00PaOOTKH TBYMEPHBIX MAaCCHUBOB:
3aMo0JIHEHHE IByMEPHOTO YMCJIOBOI0 MAaCCHBa MO 3aJaHHBIM MpaBUiiaM, MIOUCK DJIEMEHTA
B JBYMEPHOM MAaCCHBE, BBIYUCJIICHHE MaKCUMyma (MUHUMyMa) U CYMMbI 3JIEMEHTOB
JIBYMEPHOTO MAacCHBa, TEPECTAHOBKA CTPOK U CTOJOIIOB JIBYMEPHOIO MacCHBA.
Paspabomxa npoepamm 015 peuwtenusi npocmulx 3a0ay anaiusza oauuvix (ouucmrka
OQHHBIX, KIACCUDUKAYUSL, AHATIU3 OMKTOHEHUIL).

NupopmanoHHbIe TEXHOJIOMMU

TexctoBeiii mponeccop. PenaktupoBanne u  ¢opmarupoBanue. [IpoBepka
ophorpadun u rpammatrku. CpeAcTBa MOMCKa U aBTO3aMEHbI B TEKCTOBOM IPOIIECCOPE.
Hcnonp3oBanue crwieil. CTpyKTypUpPOBaHHBIE TEKCTOBbIE JTOKYMEHThL. (CHOCKH,
ornasienue. KomnexktuBHas paboTta ¢ qokymeHTaMu. MHCTpYMEHTHI pelieH3UPOBAHUS
B TEKCTOBBIX Tpoueccopax. OOnaunbie cepBuchl. JlenmoBas mnepemnucka. Pedepar.
[IpaBuna TUTUPOBAHMS HUCTOYHUKOB M OGOpMIIEHUS OUOIHOrpaQUUYECKUX CCHUIOK.
OdopmileHne crucka JUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOW BEPCTKOM TEKCTa.
TexHuueckue cpeacTsa BBoJa TekcTa. CrienMain3upoBaHHbIE CPEICTBA PEJAKTUPOBAHUS
MaTEMAaTHYECKUX TEKCTOB.

Ananu3 paHHbIX. OCHOBHBIE 3aJauyd aHaIW3a JAaHHBIX: MPOTHO3UPOBAHMUE,
KiIaccuuKays, KiacTepusaus, aHaian3 oTKIoHeHui. [locienoBaTenbHOCTh pelIeHUs
3a/1ay aHaJM3a TaHHbBIX: COOp MEePBUYHBIX JAHHBIX, OYMCTKA U OLICHKA Ka4eCTBA JIaHHBIX,
BBIOOp W/WIIM TIOCTPOCHHE MOJENH, TPeoOpa3oBaHUe NAaHHBIX, BU3yalIH3alvs JaHHBIX,
UHTEpIpeTaluus pe3ynbTaToB. IIporpamMMHble CpeACTBA W HMHTEPHET-CEPBUCHI
JUIsi 00paOOTKU ¥ TPEACTABICHUS NaHHBIX. bomnbiime nanHeie. MamumHHOE 00y4YeHUE.
Humennexmyanonolil anaius OaHHbIX.

AHanu3 JaHHbBIX C TOMOIIBIO AJIEKTPOHHBIX Ta0JUIl. BeluuciaeHue cyMMbl, CpeTHETO
apupMETHIECKOT0, HAanOOJBIIEro (HAaMMEHBIIIETO) 3HAYCHHSI Tuarna3oHa. BerancieHue
kodhdummenTa Koppensmuu JIBYX PSAOB JaHHBIX. [locTpoeHme CTOIOYATHIX,
JTUHENYaThIX U KPYroBeix nuarpamm. [loctpoenune rpadukoB ¢pyuknmii. [Tonbop muanm
TPEH/Ia, PEIIEHNE 3a/1a4 POTHO3UPOBAHHS.

UucneHHoe pelieHrne ypaBHEHUN ¢ MOMOLIBIO Mo00pa napamerpa. OnTuMuzanus
KaK TOWCK HaWIydlllero peHieHuss B 3aJaHHbIX YychnoBusax. lleneBas dyHkuus,
orpaHuyeHus. JIokaibHble W TI00ANbHBIE MUHUMYMBbI lieeBod (QyHKuuu. PemieHue
3a/1a4 ONTUMU3AIMH C TTOMOIIBIO JIEKTPOHHBIX TAOIHII.
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11 KJIACC

TeopeTnueckue 0CHOBbI HH(POPMATHKH

TeopeTtnueckue MOAXOABl K OLIEHKE KojguyecTBa HH(oOpManuu. 3aKoH
aaautuBHocti uHpopmaruu. Dopmyna Xapriu. Hupopmanuss U BEepOATHOCTS.
®opmyna lllenHoHa.

Anroputmsl cxatus gaHHbIX. Anroput™m RLE. Anroputm Xaddmana. Anropurm
LZW. Anroput™msl c:kaTus JAHHBIX C MOTEPSIMU. Y MEHbILIEHHUE TIIYOMHBI KOAUPOBAHUS
nBeta. OCHOBHBIE ujen anroputMoB cxkartus JPEG, MP3.

Ckopocth  mepenauu JAHHBIX. 3aBUCUMOCTD BPEMEHHU nepenayn
0T MH(POPMALIMOHHOTO 00bEMa JAHHBIX U XAPAKTEPUCTUK KaHana cBs3U. [IpuyuHbI
BO3HMKHOBEHUS OLIMOOK MpH nepeaade JaHHbIX. Koabl, mo3Bossonue oOHapyKUBaTh U
UCIPABJIATH OIMOKM, BO3HUKAIOLIME NpH mepenade AaHHbIX. PaccrosHue XsMMHHTra.
Konuposanue ¢ mopropenuem 6utoB. Koabr XoMMuHra.

Cucrembl. KoMnoHeHThI cucTeMbl U UX B3auMozeiicTBue. CUCTeMHBIN 3P EKT.
VYnpasnenue kak uHGOpPMAIIMOHHBIN Tiporiecc. OOpaTHas CBSI3b.

Mogenn u wmognenupoBaHue. llens MonenupoBaHusa. COOTBETCTBUE MOJENIU
MOJIETUPYEMOMY OOBEKTYy WIHM Tpoleccy, Uenu MoaenupoBanus. dopmanuzaius
IIPUKJIAHBIX 3a7a4.

[IpencraBienue pe3yabTaTOB MOJAEIUPOBAHUS B BUIE, YIOOHOM JJisi BOCIIPUSTHUS
yenioBekoM. [ paduueckoe npeacTaBieHne JaHHBIX (CXeMbl, TAOJIUIIbI, TPAQUKH).

I'padsl. OcHoBHBIE TOHATHS. Buasl rpadoB. Onucanue rpadoB ¢ TOMOIIBIO MaTPHUII
CMEKHOCTH, BECOBBIX MAaTpHII, CHMCKOB CMEXHOCTHU. Penienre anropuTMmM4yecKux 3aaad,
CBSI3aHHBIX C aHAIM30M TpadoB (IOCTPOCHUE ONTUMAIBHOTO MYTH MEXKIY BEpIIMHAMHU
rpada, ompeneneHWe KOJIUYECTBA  PA3NUUHBIX IMyTE€H  MEXAY  BEpUIMHAMU
OpPUEHTUPOBAHHOTO AIMKIMYECKOTO0 rpada).

HlepeBbst. bunapunoe paepeBo. JlepeBbs moumcka. CrocoObl 00Xoma aepesa.
[IpencraBnenue apumMeTHIECKUX BBIpAKEHUI B BHJIE epeBa. J{UCKpeTHBIE UTPHI JBYX
UTPOKOB ¢ nostHOU nHpopmarmeit. [loctpoenue nepesa nepedbopa BapHaHTOB, ONTUCAHUE
CTpaTeruu WUIPbl B TaOMWYHOW (opMe. BBIUTPHINIHBIE W MPOUTPHIIIHBIE TMO3HUIUH.
BrmrpseliHeie cTpaTeruu.

CpenctBa HCKYCCTBEHHOro HMHTe/ulekTa. CepBHCHl MAIIMHHOTO IEPEBOJA
M pacro3HaBaHus ycTHOW peun. KorHuTuBHBIE cepBuUCHL. WaeHTuduKanus W TOWCK
n300pakeHnid, pacmo3HaBaHue Jymil. (CamooOydaroniuecss CUCTEMBI. VICKyCCTBEHHBIN
MHTEJUIEKT B KOMIIBIOTEPHBIX urpax. lcmons3oBaHWE METONOB HCKYCCTBEHHOTO
MHTEJUIEKTa B OO0OydYamIMX cHcTeMax. VICcrmonap30BaHHE METOJI0OB HMCKYCCTBEHHOTO
UHTEJUIeKTa B pobOotorexHuke. HMurepHer Bemieid. IlepcrnekTuBBl  pa3BUTHUS
KOMIIBIOTEPHBIX MHTEIUICKTYaJIbHbIX CUCTEM. HEpOHHBIE CETH.

AJITOPUTMBI U IPOTPAMMUPOBAHHE
dopManuzauus MNOHATUA ainroputma. MammHa TelOpUHra Kak yHHUBEpcaiabHas
Moaenb Berunucienuil. Tesuc Yépua—Twropunra. Mawuna [locma. Hopmanvhole
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aneopugpmer Maprosa. Ancopummuuecku nepaspewiumvie 3aoauu. 3adaya oCmaHosa.
Hegozmoorcnocmo asmomamuyueckoti omaaoku npocpamm.

OneHka c0KHOCTH BblYMCIeHU. BpeMst paboThl 1 00BEM HCIIONIB3YEMOW MaMSITH,
UX 3aBUCUMOCTb OT pa3Mepa UCXOJHBIX JaHHbIX. OlIeHKa aCUMITOTHYECKON CII0KHOCTH
QITOPUTMOB. AJNTOPUTMBI TOJMHOMHUAIBHOU CIIOKHOCTU. [lepeOGopHbie anropuTMBbl.
[Ipumepbl pa3IuYHBIX aNTOPUTMOB PELICHHS OHON 3a]Ja4H, KOTOPbIE UMEIOT PA3THUHYIO
CJIOHOCTb.

[lorck mMpoCTHIX YKCeNl B 33JJaHHOM JMaNa3oHe ¢ MOMOMIbIO aJrOpUTMa «PereTo
OpartocheHay.

MHuoropa3zpsiAHbie LeNble Yhcia, 3aJa4u JJTMHHOW apu(pMETUKH.

CrnoBapu (accolMaTUBHbIE MacCUBbI, 0ToOpaxeHus ). Xom-tadbnuusl. [loctpoenue
an(aBUTHO-YACTOTHOIO CJIOBAps JJIs 33JaHHOTO TEKCTA.

Ananuz mexcma Ha ecmecmeeHHOM s3blKe. Bvloenenue nocinedosamenvHocmell
no wabnony. PezynapHuie svipasicenus. Yacmomuwiti ananus.

Crekn. AHanu3 MPaBWIBHOCTH  CKOOOYHOrO  BbIpaXeHHs.  Bbluncienue
apu(pMETHIECKOTO BBIPAXKEHUS, 3aMIMCAHHOTO B MOCTHUKCHOU (popme.

Ouepenu. Mcnonp3oBanue odepeu AJik BDEMEHHOTO XpaHEHUS JaHHBIX.

Cesaznvle cnucku. Peanuzayus cmexa u ouepeou ¢ nomMouybto C8sA3HbIX CHUCKOS.

Anroputmbel  Ha Tpadax. IlocTpoeHne MHUHUMAIBHOTO OCTOBHOTO JiepeBa
B3BEIIEHHOTO CBS3HOTO HEOPUEHTHpPOBaHHOTO Tpada. OO6xo0 epaga 6 enyouny.
Obxo0 epapa 6  wupumy. KonmuuectBo  pasmuyHbIX  MyTeH  MEXIy
BEpIIMHAMH OPUEHTUPOBAHHOTO alMKINYeckoro rpada. Ajroput™m JleHKCTpHI.
Aneopumm Dnovda—Yopwanna.

JlepeBbsi. Peanmu3zamus gepeBa C MOMOIIBID CCBUIOYHBIX CTPYKTYp. JIBowdHBIE
(Ounapubie) naepeBbs. I[locTpoeHume gepeBa I  3aJaHHOTO  apUPMETHYECKOTO
BbIpaKeHUsA. PexypcuBHBIE anropuTMbl 00xoja jepeBa. lcmonb3oBaHuwe cTeka u
ouepenu s 00xoaa AepeBna.

JluHaMHuuecKkoe MPOrpaMMHUPOBAHUE KAaK METOJ| PEUICHHUs 33a/ady C COXpPaAHEHHEM
MIPOMEXKYTOUHBIX pE3yJbTATOB. 3aJayd, pEIIaéMble C MOMOIIBIO JAUHAMUYECKOTO
MPOrPAMMHUPOBAHMS: BBIYUCICHHE PEKYPCUBHBIX (GYHKIUMA, TOACYET KOJIWYECTBA
BapUAHTOB, 3aJ]a4¥ ONTUMH3AIUH.

[Torsitue 00  OOBEKTHO-OPUEHTUPOBAHHOM  TpOrpaMMHUpoBaHUU. OOBEKTHI
n kiaccel. CBoicTBa M MeETOAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIM aHAIN3.
Pa3paboTka mnporpaMM Ha  OCHOBE  OOBEKTHO-OPHEHTHPOBAHHOIO  IOJIXOJA.
WNukancynsnus, HaclieI0BaHUe, TOJIUMOP(PU3M.

Cpenbl  ObicTpoil  pa3paboTku mporpamm. IIpoektupoBanue uHTepdeiica
nosb3oBarend. Vcnonb3oBaHue TOTOBBIX YHPaBISIEMbIX 3JEMEHTOB MJii MOCTPOECHUS
unrepdeiica.

00630p s36IKOB TIporpamMmupoBanus. [loHsATHE 0 MapagurMax MPOrpaMMHUPOBAHHUS.
H3zyuenue 6mopoeo A3bika npocpammuposaHus.
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NupopmManoHHbIe TEXHOJIO0I MU

DTanbel KOMIIBIOTEPHO-MATEMATUYECKOTO MOJICIMPOBAHUSA: TOCTAHOBKA 3a/1a4H,
pa3paboTka MOJEIN, TECTUPOBAHHE MOJICIU, KOMIIBIOTEPHBIM SKCHEPUMEHT, aHaIU3
pe3yJIbTaTOB MOJICIIUPOBAHUS.

JluckpeTrsanus Ipyu MaTeMaTH4eCKOM MOAEIUPOBAHUYU HETIPEPHIBHBIX MPOILIECCOB.
MonenupoBanue JBU>KEHUS. MonenupoBanue OMOJIOTMYECKUX CHUCTEM.
MaremMaTniecKkre MOJICJIM B S)KOHOMUKE. BhIUMCINTENBHBIE SKCIEPUMEHTHI C MOJICTISIMHU.

O6paboTka pe3yabTaToOB AKCIepUMEeHTa. MeTon HauMeHbIUX KBaapaToB. O1eHKa

YHUCJIOBBIX MAapaMETPOB MOACIHPYEMbIX OOBEKTOB M MpOlecCOB. BoccTraHoBIeHME
3aBUCUMOCTEN MO pe3yJibTaTaM 3KCIIEPUMEHTA.

BepositHOCTHBIE MOJIEIIH. MeTtonapl Mounre-Kapio. Nmuranmonnoe
mMozenupoBanre. CUCTEMbI MACCOBOTO OOCTY>KUBAHUS.

Tabnuunbie (pensiuuoHHbBIC) 0a3bl AaHHBIX. Tabnuia — npencTaBiIeHUE CBEACHUN
00 omHoTMnHBIX oOBekTax. Ilone, 3amucek. Kimrou tabaumel. Pabora ¢ roroBoit 0a3oii
JAHHBIX. 3aroiHeHue 0a3bl JMaHHBIX. [louCK, COpTUpPOBKAa M (QUIBTpAIUs JaHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3ampochl ¢ MapaMeTpamu. Beluuciasiemple Mo
B 3aIIpocax.

MHorotabnuunbie 0a3bl JaHHBIX. TwUMbl CBA3ed Mexay Tabnuiamu. BaenrHui
k0. LlenoctHoCTh 0a3bl JaHHBIX. 3aMpPOChl K MHOTOTAOIUYHBIM 0a3aM JaHHBIX.

OcHo8Hble npUHYUNbL Hopmaiuzayuu 6a3 oanHvlx. Azvik ynpasnenus oannvimu SQL.
Co3zoanue npocmuix 3anpocos Ha sa3vike SQL Ha 6bl00pKY OaHHBIX U3 0OHOU MAOIUYDL.

Hepenayuonnvle 6a3vl 0annwvix. Ikcnepmuule cucmembl

HNuTepuer-ipuiioxkenus. [loHdaTHe O CcepBEpHOM M KIMEHTCKOM YacTSIX CauTa.
TexHOoNorusl «KJIIMEHT — CepBEP», €€ TOCTOMHCTBA U HeaocTaTku. OcHOBHI A3bika HTML
u kackaaHbix Tabmun ctuieit (CSS). Cuenapun Ha si3pike JavaScript. @opmbl Ha BeO-
CTpaHUIIE.

Pa3menienne Be6-caliToB. Yciyra XocTuHra. 3arpyska (aiiyioB Ha Cair.

BBon wu300pakeHUd C WCMONB30BAHWEM pPAa3IUYHBIX [HU(PPOBBIX YCTPONCTB
(madpoBBIX QoToanmapaToB M MHKPOCKOIOB, BHJEOKaMep, CKaHEPOB M JPYTUX
ycTpoiictB). ['padmueckuit pemaktop. Paspemenme. KaapupoBanme. HMcmnpapienue
nepcrekTuBbl. ['ucrorpamma. Koppeknus ypoBHel, koppekuus 11seta. O0eciBeunBaHue
[IBETHBIX n300pakenuid. Petymins. Pabota ¢ obnmactsamu. OuiabTpsl.

MHorocnoiinble  u300pakeHusi. TekcToBele ciou. Macka cmos. Kanaiebl.
Coxpanenue BblaeraeHHON oOnactu. [loaroroBka wiutocTpauuid Jjsi BeO-CalTOB.
AHVMHUpOBaHHBIE H300paAKEHUSI.

Bextopnas  rpaduka. I[lpumutuBbel.  V3MeHeHme  Topsaka — DIIEMEHTOB.
BripaBHuBanne, pacnpeaenenue. ['pynnupoBka. Kpusbsie. @DopmaTbl BEKTOPHBIX
pucyHkoB. Mcrionp30BaHue KOHTYpOB. BekTopu3anus pacTpoBbIX U300paKeHUH.

[IpyHIMIIBI TTOCTPOEHUSI W PENAKTUPOBAHUS TPEXMEPHBIX Mojaeneil. CeTouyHble
Moaenu. Marepuainbsl. MoaenupoBaHue HICTOYHUKOB OcBenleHus1. Kamepbl. AJIIMTUBHbBIE
texHosnoruu (3D-npuntepsl). [loHsiTHE O BUPTYadbHOM PEATBHOCTH U JOMOJHEHHOU
pEabHOCTH.
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IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TPOI'PAMMBI
1O UH®POPMATHUKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh U CHOCOOHOCTh OOYYarOIIUXCS
PYKOBOACTBOBATHCS chopMUpOBaHHOU BHYTPEHHEHN MO3ULUEN JIMYHOCTHU,
CUCTEMOW IIEHHOCTHBIX OpPHUEHTAIM{, TIO3UTUBHBIX BHYTPEHHUX YOEKICHHUIA,
COOTBETCTBYIOIIMX  TPAAUIIMOHHBIM  LEHHOCTAM  POCCUKUCKOTO oO1LIeCTBa,
pacIiMpeHue >KU3HEHHOIO OIbITA W OIBITA JAEATEIBHOCTH B MPOLECCE pPean3aluu
cpeAcTBaMHM  y4eOHOro  MpeaMeTa OCHOBHBIX  HampaBJICHUH  BOCIUTATEIbHOMU
JESITEIbHOCTH.

1) rpaxIaHCKOro BOCIIUTAHUSI:

OCO3HAHHWE CBOMX KOHCTUTYIMOHHBIX TpPaB W O0S3aHHOCTCH, yBaKCHHE 3aKOHA
M TIPaBONOPSIKA, COOIIOICHHE OCHOBOIOJATAIOIIUX HOPM HH(OPMAIMOHHOTO MpaBa
1 “H(GOPMAIIMOHHON 0E30MaCHOCTH;

TOTOBHOCTh  IPOTUBOCTOSITh  WJACOJNIOTMM  DKCTPEMHU3Ma,  HalMOHAIN3MAa,
KCeHO(QOOHMH, JUCKPUMHHAIMM [0  COLMAIBHBIM,  PEIUTHO3HBIM,  PACOBBIM,
HAIMOHAIILHBIM MPH3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHUSI:

LEHHOCTHOE OTHOILIEHHE K HCTOPUYECKOMY HACIIENIHIO, AOCTHKEHHSAM Poccuun
B HayKe, UCKYCCTBE, TEXHOJOTHAX, MOHMMaHWE 3HAaYeHUS MHPOPMATUKU KaK HAyKH
B )KM3HU COBPEMEHHOT'0 O0IIIECTBA;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS
chOpPMHPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO  IOBEJCHUS;
CIIOCOOHOCTh OIICHMBATh CUTYallUI0 U MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACh HA MOPAJIIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B CETH
WNutepner;

4) 3cTeTHYeCKOro BOCIIMTAHUS :

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIFOUas ICTETUKY HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA;

CIOCOOHOCTh BOCIPUHHUMATh pPAa3IMYHbIE BHABI HCKYCCTBA, B TOM YHCJIC
OCHOBAHHOT'0 Ha MCIIOJIb30BAHIH HH()DOPMAIIMOHHBIX TEXHOJOTHIA;

5) ¢pu3uvecKoro BOCIUTAHNS:

c()OpMHUPOBAHHOCTH 3/I0POBOTO M OE30MacHOTO 00pasa >KU3HH, OTBETCTBEHHOTO
OTHOIIICHUS K CBOEMY 3J0POBBIO, B TOM YHCJE 3a CYET COOMIOJICHUS TpeOOBaHUI
Oe30macHOM dKCIUTyaTallid CPEACTB HH(POPMAIIMOHHBIX ¥ KOMMYHHKAITMOHHBIX
TEXHOJIOTUH;
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6) TPYA0BOr0 BOCTIMTAHMS:

TOTOBHOCTh K AaKTHBHOW JESITCIIBHOCTH TEXHOJOTUYECKOW W  COIMATBHOU
HAIPaBJICHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATh, IIAHUPOBATH W CAMOCTOSITEIBHO
BBITIOJTHATD TAKYIO JICSITCIIEHOCTD;

uHTepec K chepam  mpodeccUOHATBHOM  JEATENbHOCTH,  CBSI3aHHBIM
¢ WHPOPMATUKOW, NPOrPaMMHPOBAHHEM H HWH(OOPMAIMOHHBIMUA TEXHOJIOTHSIMH,
OCHOBAaHHBIMH Ha JIOCTHKCHUSX HAyKM HWHPOPMATUKH ¢ HAYIHO-TEXHUYECKOTO
nporpecca, yMEHHE COBEpIIATh OCO3HAHHBIM  BBIOOp  Oymymed  mpodeccuu
U pPEaJTM30BbIBATh COOCTBECHHBIC JKU3HCHHBIC TJIAHBI,

TOTOBHOCTh M CITOCOOHOCTh K O0OPa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKCHUH
BCEM JKU3HU;

7) PKOJIOrHYeCKOr0 BOCIIUTAHMS :

0CO3HAHUE III00ATLHOr0 XapaKTepa SKOJIOTHUECKHUX MPOOJIeM U IMyTEeH UX PeIeHus,
B TOM 4YHCIE C Yy4ETOM BO3MOKHOCTEH HH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHM;

8) MEeHHOCTH HAYYHOT0 TIO3HAHMS:

CcOPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HayKH, JOCTHKEHHUSM HAyYHO-TEXHHYECKOTO Mporpecca W OOIIECTBEHHOMN
MPAKTHKH, 338 CUYET MOHUMAHHS POJIM MH()OPMAIIMOHHBIX PECYPCOB, HHPOPMAIIMOHHBIX
MPOIIECCOB M MH()OPMAIIMOHHBIX TEXHOJIOTHN B YCIOBHUSX IMUPPOBOI TpaHchopmamnuu
MHOTHX Cep KH3HU COBPEMEHHOTO O0IIIEeCTBA;

OCO3HaHHE IIEHHOCTH HAay4yHOW JEATCIBHOCTH, TOTOBHOCTH OCYIICCTBIIATH
MPOEKTHYIO M UCCIICIOBATEIILCKYIO JIESITEIbHOCTh HHANBUAYAILHO U B TPYIIIIE.

9) aMOMOHAJILHBII HHTEJLJIEKT, Mpenoararonui c(hopMHUPOBAHHOCTb:

CaMOpETYJIMPOBAHUS, BKJIIOYAIOIIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTH 32 CBOE MOBEJICHHUE, CITOCOOHOCTH aIaTHPOBATHCS K AIMOIIMOHAITBHBIM
W3MEHEHUSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOMIEH CTPEMJIEHHE K JOCTHKCHHUIO IEJIN
U YCIEXy, ONTUMHU3M, HHULIHUATHBHOCTb, YMEHHE JACWCTBOBATh, HCXOAA M3 CBOHUX
BO3MOKHOCTEH;

SMIIATHH, BKJIOYAIOIIEH CIIOCOOHOCTh MOHHMMATh SMOLMOHAJIBHOE COCTOSTHHE
JIPYTUX, VYYATBIBAaTH €ro TPH OCYIISCTBICHHHM KOMMYHHUKAIIUHA, CIOCOOHOCTH
K COYYBCTBHIO U COINEPEKNBAHUIO;

COITMATbHBIX HABBIKOB, BKJIIOYAOIIMX CIIOCOOHOCTh BBICTPAMBATH  OTHOIICHHS
C APYTUMH JIIOJIbMU, 3a00TUTHCS, TPOSIBIIATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

METAIIPEAMETHBIE PE3YJIbTATbDI

B pesynbraTe nzydenuss nHQOpMaTUKU Ha YPOBHE CPEIHETO OOIIEro oopa3oBaHUs
y oOyuatomerocsi 0yayT cOpMUpPOBaHBI METANpPEIMETHBIE PE3yJbTaThl, OTPaKEHHBIE
B YHHBEPCAIBHBIX YUEOHBIX NEUCTBUIX, 8 UMEHHO — MTO3HABATEIHLHBIC YHUBEPCATbHBIC
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yuyeOHble JEUCTBHS, KOMMYHHKATUBHbIE YHUBEpCAJIbHbIE Yy4eOHbIE JAEHCTBUS,
PEryJISITUBHBIE YHUBEPCAIIbHBIE yUeOHbIE JEHCTBUSA, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIE YHUBEpPCAJbHBbIE YUeOHbIEe HeiiCTBHUS
ba3zoBble jlornyecKkue 1eMCcTBU:

CaMOCTOSITEILHO (DOPMYJIMPOBATH U aKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

yYCTAHABJIMBATh CYIIECTBEHHbIM NPU3HAK WJIM OCHOBAHUS JJisl CpPaBHEHWS,
Kjaccudukauu u 000011eHus;

ONpPEAEIATh UENU ACATEIbHOCTH, 3a1aBaTh MAPAMETPHI U KPUTEPUU UX TOCTUKCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH Y TPOTUBOPEUHS B pACCMATPUBAEMBIX SIBJICHUSX;

pa3palaTbiBaTh IUIAaH pEHIEHUsS MPOoOJeMbl C Y4Y4€TOM aHalu3a HMEIOIIUXCS
MaTepUabHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B JIESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1EJIIM, OIIEHUBATh PUCKU MOCJICACTBUMN AEATEIBHOCTH,

KOOPJIMHUPOBATh U BBINIOJIHATh PabOTy B YCIOBHUSX PEAIBHOTO, BUPTYaJIbHOTO
1 KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBILUICHHE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBnble ucciaenoBaTe/bCKUe 1eiCTBUA.

BJIa/IETh HaBBIKAMU Y4eOHO-UCCIIEIOBATEICKON W MPOEKTHON AEsTENbHOCTH,
HaBbIKaMU pa3penieHus: npoodeM, CriocOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEILHOMY
MOMCKY METOJIOB PEUICHUS NPAaKTHUYECKUX 3a]ay, MPUMEHEHUIO Pa3IU4YHbIX METOJ0B
MO3HAHMS;

OCYILIECTBIISATh PA3JIUYHBIE BUABI JE€ATEIIBHOCTH 10 TOJYYEHUIO HOBOT'O 3HAHMSI, €T
MHTEPIIPETAIlMU, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYaIUsX,
B TOM YHCJIE TIPH CO3/IaHUU YIEOHBIX U COITUATBHBIX MPOEKTOB;

dbopMHUpOBaTH, HAyYHBIH THUIN MBIIUICHUS, BIAJACTh HAYYHOM TEPMHUHOJIOTHEH,
KJIFOUE€BbIMU MOHATHSIMU U METOJAMU;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON NEATEILHOCTH
Y KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh IPUYMHHO-CJIEJCTBEHHbBIE CBA3U U aKTyaJIu3HpPOBATh 3a7a4y, BbIIBUTaTh
TUNOTE3y €€ pelIeHUs], HAXOUTh ApryMEHTHI JUIsl JOKa3aTeIbCTBA CBOMX YTBEPKICHHUI,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PELICHUS;

aHAJM3UPOBATH IOJYUYCHHbIE B XOJI€ PEIICHUS 3aJayd PEe3yJIbTaThbl, KPUTUUECKHU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaThb OIIEHKY HOBBIM CHUTyallUsiM, OIEHUBATh MPUOOPETEHHBIA  OIbIT;

OCYIIECTBIISITH IIeJICHANPaBICHHbIN MOUCK IEPEHOCA CPEJCTB U CIIOCOOOB IEUCTBUS
B ITpO(hECCHOHATIBHYIO CPENy;

yMETh TEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYIO 001acTu
KU3BHEICATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IaCTe;
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BBIIBUT'aTh HOBBIC UACH, IPCAJIAraTb OPUTMHAJIBHBIC ITOAXO0AbI U PCHICHH A, CTaBUTH
HpO6H€MBI " 3aJa41, JOIIyCKaoMMUeC aJlbTCPHATHBHBIC PCUICHU.

Pabora ¢ unopmanueii:

BJIAJ€Th HAaBbIKAMU MOJy4YeHUsT HMHPOpPMalMM M3 HCTOYHHUKOB DPA3HBIX THUIIOB,
CaMOCTOSITEJIbHO OCYIIECTBJIATHh MOUCK, aHAJIU3, CUCTEMATH3ALUI0 U MHTEPIPETALHUIO
uH(pOpMAaIMKU PAa3IMYHbIX BUIOB U (DOPM IpE/ICTABICHUS;

co37aBaTh TEKCThl B pa3IMYHBIX (opmaTax ¢ y4€TOM Ha3HAuY€HHUs] MH(POpMaLUU
U LIEJIEBOM ayIUTOpUHU, BEIOMpAsi ONTUMAJIbHYIO (DOpMY MPEACTABICHUS U BU3yaJIU3alliu;

OLICHMBATh JIOCTOBEPHOCTh, JIETUTUMHOCTb HWH(MOpMAIMU, €€ COOTBETCTBHE
PABOBBIM U MOPAJIbHO-3TUUECKUM HOpMaM;

UCIIOJIb30BaTh CPencTBa MH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TE€XHOJOTHUM
B PEIIEHHMH KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX U  OPraHM3alMOHHBIX 3ajay
c coOmtogeHueM TpeOOBaHUN HPrOHOMHKHM, TEXHUKM O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MpaBOBBIX W OATUYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e301acHOCTH;

BJa/IETh HABBIKAMHU PACMO3HABAHMS U 3alllUThl MHGOPMALMK, UHPOPMAIIMOHHON
0€30MacCHOCTH JIMYHOCTH.

KoMMyHUKATUBHBIC YHUBEpPCAJbHbIC Y4eOHbIC eHCTBUA
OO01menue:

OCYIHICCTBIIATE KOMMYHHUKAIIUHU BO BCCX C(bean KU3HHU,

pacrio3HaBaTh  HeBepOajdbHbIE CpelICcTBa  OOIIEHWsA, IOHUMATh 3HAYCHHE
COLMMAJIbHBIX 3HAKOB, PACIIO3HABATH IMPCAIIOCHIIKU KOH(i)J'II/IKTHbIX CI/ITyaHI/Iﬁ U CMATYATh
KOH(DJIUKTHI,

BJIAJICTh pa3Iu4YHbIMUA criocobamu e 11(S:0%8: U B3aMMO/JICHCTBUS,
apryMEHTHUPOBAHHO BECTHU JUAJIOT, YMETh CMsITYaTh KOH(MIUKTHBIE CUTYyaIlNH;

paBBépHYTO " JIOTUYHO H3JIaraTb CBOIO TOYKY 3PCHHUA C UCIIOJIb30BAHHUCM A3bIKOBBIX
CPEJICTB.

CoBMecTHasI 1eITEJIbHOCTD:

MOHUMAaTh M UCIOJb30BaTh IPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaJIbHOU
paboThI;

BBIOMpATh TEMATHKY U METOJIBI COBMECTHBIX JICHCTBHIA ¢ YIETOM OOIIUX HHTEPECOB
Y BO3MOYKHOCTEH KaXKJ0TO YjeHa KOJUICKTHBA;

MIPUHUMATh 11€JIU COBMECTHOM JIEATEIbHOCTH, OPraHW30BbIBaTh U KOOPJAUHUPOBATH
JEUCTBHS IO UX JOCTHXKEHHUIO: COCTABJIATH IJIaH JCUCTBUH, pacCIpeaeisiTh POJIU C YYETOM
MHEHUH YYaCTHHUKOB, 00CYXAaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIIEHUBATh Ka4eCTBO CBOETO BKJAJa M KaXXJOT0 yYaCTHHMKA KOMaHJIbl B OOIIMI
pe3yabTaT 10 pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIE TIPOEKTHI, OIICHUBATh HWJEHM C TO3WIHMH HOBHU3HBI,
OPUTHHAILHOCTH, TPAKTUIECKON 3HAUUMOCTH;
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OCYHCCTBIIATH MMO3UTHUBHOC CTPATCTUUCCKOC ITOBCACHUC B PA3JIMYHBIX CUTYyaAllHUAX,
IMPOABJIATH TBOPUYCCTBO U B006pa)K€HI/I€, OBITH HWHHUIIWMAaTHUBHBIM.

PeryasitTuBHble yHHBepCAJbHbIe y4eOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYUIECTBJISITh MO3HABATENIBHYIO JIESITEIbHOCTb, BBISABISATH
npoOJsieMbl, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJauyud B 00pa30BaTEIbLHOM
NEATENBHOCTU U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJILHO COCTABJIATh IUIAH PEIIEHUS MPOOJEMbI C YYETOM HMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JaBaTh OLICHKY HOBBIM CHUTYAIIUsIM;

pacuIupsiTh paMKH y4eOHOTr0 MpeIMeTa Ha OCHOBE JIUYHBIX MTPEATIOUTCHH;

JienaTh OCO3HAHHBIA BBHIOOpP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSBIICHUIO IIMPOKOW JSPYIAUIMUA B Pa3HBIX
o0JacTIX 3HAHUHW, TMOCTOSIHHO TIOBBIMIATH CBOM 00pa30BaTEIbHBIM W KYJIBTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBI B JI€ATE€IbHOCTD,
OILICHMBATh COOTBETCTBHE PE3YIbTATOB IIEJISIM;

BJIa/IETh HaBBIKAMHU TO3HABATEIbHON pedriekcHu Kak OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUN M MBICTUTENBHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHMI, HCIOJIb30BAThH
npuémbl pedIeKCUH TSl OLIEHKH CUTYaIlMU, BHIOOpA BEPHOTO PEIICHHUS;

OLICHMBATh PHCKM U CBOEBPEMEHHO NPUHUMATh PEUICHUS [0 WX CHIKECHHUIO;

NPUHUMATh MOTHBBI M apTyMEHTBI IPYTUX MPU aHAIU3€E PE3YTbTATOB JACSITEILHOCTH.

IlpunsaTus ceds U APyrux:
MPUHUMATH ceOsl, MOHUMAasi CBOM HEJIOCTATKU U IOCTOMHCTBA;
MIPUHUMATh MOTUBBI U ApT'YMEHTBI APYTUX [IPHU aHAIU3E PE3YJIBTATOB AEATEIBHOCTH;
MPU3HABATh CBOE MPABO M MPABO APYTHUX HA OMIMOKY;
pa3BUBATH CIOCOOHOCTH MOHUMATh MUP C MO3UIMU APYTOro YeIoBeKa.

HNPEAMETHBIE PE3YJIBTATHBI

B mpornecce nzyduenus kypca napopmatuku yriayonéanoro yposas B 10 kiacce
oOy4JaromumMucs: Oy1yT JOCTUTHYTHI CJIEIYIOIINE MPEIMETHBIEC PE3YIbTATHI:

BJIaJICHUE TMPEJCTABICHUSIMU O pOJIU MH(OPMAIMU U CBSI3aHHBIX C HEU MPOIECCOB
B MpUPOJE, TEXHHKE M OOIIECTBE, MOHATUAMH «HHPOpMALUs», «UH(DOPMALIMOHHBIH
MPOIIECC)», «CUCTEMA», «KOMIIOHEHTHI CHUCTEMBI», «CUCTEMHbIH 3D deKrTy,
«uHGOPMALMOHHASI CUCTEMAY, «CUCTEMA YIIPABIICHUSY;

BIIaJICHUE METOJaMu Moucka uHpopManuu B cetu HTepHET, yMEHUE KPUTHUECKU
olleHUBaTh HHGOPMALIUIO, TOJIYYEeHHYI0 U3 ceTu MHTepHeT;
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YMEHHUE XapaKTepHU30BaTh OOJBIINE JaHHBIC, TPUBOIUTH TPUMEPHI HICTOYHHKOB UX
MOJIYYCHHSI W HAIMpaBIICHUs WCIOJIb30BAHUSA, YMEHHE KIacCU(DHUIIMPOBATH OCHOBHBIE
3a/layd aHajgu3a JaHHBIX (IPOTrHO3UMPOBAHUE, KIACCHU(PUKALNS, KIACTEpU3ALMS, aHAIN3
OTKJIOHEHHUI), TOHUMAaTh MOCIEA0BATEIbHOCTh PEIICHUS 3a]ay aHalIu3a JaHHBIX: cOOp
MIEPBUYHBIX JTAHHBIX, OYMCTKA M OIICHKA KayeCTBa JAHHBIX, BHIOOp /WM TOCTPOCHUE
MOJENIH, TpeoOpa3oBaHWE JaHHBIX, BH3yalu3alUs JaHHBIX, HHTEPIPETAIUS
pE3yJIbTATOB;

MOHMMAHUE OCHOBHBIX TPUHIMIIOB YCTPOWCTBA W  (QPYHKIIMOHUPOBAHHS
COBPEMCHHBIX CTAIIMOHAPHBIX M MOOWIBHBIX KOMIIBIOTEPOB, TCHJCHIIMNA Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTH;

BJIaJICHHE HAaBBIKAMH Pa0OTHI C ONEPAIIMOHHBIMUA CUCTEMaMH, OCHOBHBIMH BUIaMU
NpOrpaMMHOr0 oOecreueHus JUisi pelieHWs y4YeOHBIX 3a7ad 10  BBIOpaHHOM
crieluaIn3aIuu;

HaJIMYME TIPEJICTABIICHUH O KOMITBIOTEPHBIX CETSIX M UX POJIK B COBPEMEHHOM MHpE,
0 0a30BBIX NPHUHIMIAX OPraHW3alMd W (QYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CETCH,
00 00IIMX MPUHITKIIAX pa3pabOTKU U (YHKIIMOHUPOBAHUS MHTEPHET-IPUIIOKCHHUI;

NOHMMAaHHE YIpo3 HMH(POPMAIMOHHOW OE30MaCHOCTH, HCIOJIb30BaHUE METO/OB
U CpPEICTB TPOTHUBOACHCTBUS ATHM yIrpo3aMm, CcoOJoJieHHne Mep O0e30MacHOCTH,
NpeOTBPAIIAONIMX  HE3aKOHHOE  PacIHpoCTpaHEHHE  MEPCOHAJNBHBIX  JaHHBIX,
coOmoeHne TpeOoBaHMUN  TEXHUKM O€30MaCHOCTM W THUTHEHBl Tpu pabote
C KOMIMBIOTEpAMU M JPYTUMU KOMIIOHEHTaMH LHU(PPOBOTO OKPY>KEHHUS, MOHUMaHUE
IIPABOBBIX OCHOB HCIOJIb30BaHUSI KOMITBIOTEPHBIX MpOrpamMm, 0a3 aHHBIX U PpabOThHI
B ceTu MHTEpHeT;

NOHMMAaHUE  OCHOBHBIX MPHUHIMIOB JUCKPETU3AIMU  PA3JIUYHBIX  BHJIOB
uH(OpMaINK, YMEHHUE OTNPEACNIATh HHOOPMAITMOHHBIH 00BEM TEKCTOBBIX, T'paUIecKux
M 3BYKOBBIX JIaHHBIX TPU 33JaHHBIX MTapaMeTpax JAUCKPETH3AIMU, YMEHHE OINPEACIISTh
CPEIHIOI0 CKOPOCTh Tepeadydl JTaHHBIX, OLICHUBATh W3MEHEHHE BPEMEHH IMepeaadu
pU U3MEHEHUU WH(HOPMAITMOHHOTO 00BhEMA TaHHBIX U XapaKTePUCTUK KaHaa CBSI3U;

YMEHHUE UCTOJIB30BAaTh NIPH PEUICHUU 3a]1a4 CBOMCTBA MO3UIITMOHHOM 3aMMCH YUCEI,
aNITOpUTMa MOCTPOCHHUS 3AMUCH YHCJIa B TIO3UIITMOHHOW CHUCTEME CUMCIICHUS C 3aJIaHHBIM
OCHOBAaHHMEM M TIOCTPOCHMSI YHUCJIa MO CTPOKE, COJEpIKallled 3amuch HSTOrO YHCIa
B TO3WIIMOHHOW CHUCTEME CYHCICHHS C 3a/JIaHHBIM OCHOBAaHHMEM, YMEHHUE BBITIOJIHSTH
apu(pMETUIECKUE OTIePAllMN B MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

YMEHHE BBITIOHITH TPEOOPa30BaHUS JIOTHUECKUX BBIPAKEHUHN, UCIIONIB3YS 3aKOHBI
anreOpsl JIOTUKHW, YMEHHE CTPOUTH JIOTHYECKOE BBIPAKEHHWE B JIU3IBIOHKTHBHOMN
M KOHBIOHKTHBHOM HOpPMaJdbHBIX (opMax IO 3aJaHHON TabIWIle WCTUHHOCTH,
HCCJIeI0BAaTh 00JIaCTh HICTHHHOCTU BBICKA3bIBAHUS, COCPIKAIIETO MTePEMEHHBIC, PeIaTh
HECJIO)KHBIC JIOTHYECKUE YPAaBHCHUS W CHCTEMbl YPAaBHCHHU;

MOHMMaHKe 0a30BbIX AITOPUTMOB OOPAOOTKU YMCIOBOM U TEKCTOBOU MHGOpMALIUU
(3amuch YnceN B MO3UIIMOHHON CHCTEME CUUCIICHHSI, HAXOXKECHUE BCEX MPOCTHIX YHUCEIT
B 33J]JaHHOM JIMaIma30He, 00pab0TKa MHOTOPA3PSAHBIX IIETBIX YACEIT, aHATTN3 CHMBOJIBHBIX

20



CTPOK U APYrHX), aITOPUTMOB MOUCKA U COPTUPOBKH, YMEHUE ONPEIEISITh CI0KHOCTD
U3y4aeMbIX B Kypce O0a30BBIX alIrOpUTMOB (CYMMHPOBAHHE 3JIEMEHTOB MAacCHUBa,
COPTUPOBKAa MAacCHBa, IEpEOOpPHbIE AJITOPUTMBI, JBOUYHBIM MOWUCK) M TNPUBOJUTH
MPUMEPHI HECKOJIBKUX AJITOPUTMOB Pa3HOM CII0KHOCTH Il pELICHUSI OTHOM 3a/1a4u;

BJIaJICHHE YHUBEPCAIBHBIM SI3bIKOM IPOrPaMMHPOBaHUs BeICOKOTO ypoBHs (Python,
Java, C++, C#), npencrapineHusiMu O 0a30BBIX TUIAX JAHHBIX M CTPYKTypax AaHHBIX,
YMEHHE HMCMOJIb30BATh OCHOBHBIE YIPABISIOIIME KOHCTPYKIMH, YMEHUE OCYLIECTBISATh
aHaNM3 MPEeIOKEHHOW NPOrpaMMbl: ONPENENsATh Pe3yJbTaThl padOThl MPOrpPaMMbI
Opv 33JaHHBIX HCXOAHBIX JAaHHBIX, OMPENENATh, MPU KAKUX HCXOJHBIX JaHHBIX
BO3MOXXHO MOJIyYeHHE YKa3aHHBIX PE3YJIbTaTOB, BBISBIATH JIaHHBIE, KOTOPbIE MOTYT
OpuBeCTM K omuOke B paboTe mnporpaMmbl, (OPMYIHPOBATH  MPEIIOKEHUS
10 YJIYYIIEHUIO IPOrPaMMHOI0 KOJIa;

YMEHHE  CO3/1aBaThb  CTPYKTYpUPOBAHHBbIE  TEKCTOBbIE  JOKYMEHThl U
JEMOHCTpPALlMOHHBIE MaTepuaiabl C HCIOIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJCTB U 00JAYHBIX CEPBHCOB;

YMEHHE HCIOJIb30BaTh JJEKTPOHHbIC TAONMIIBI JJIA aHalu3a, MpeJACTABICHUS
U 00pabOTKM JaHHBIX (BKJIIOYAsl BBIYMCIECHUE CYMMBbI, CPEIHEro apu(MeTHuecKoro,
HauOOJIBLIIETO M HaUMEHBIIETO 3HAUEHU, pellleHne YpaBHEHHM, BbIOOp ONTUMAIBHOTO
peleHus, NoA00p JMHUYU TPEHIa, PELIEHUE 3aad IPOrHO3UPOBAHMUS ).

B npornecce uzyuenus: kypca unpopmatuku yriyonéHHoro yposHs B 11 kiacce
oOy4JaromumMucs OyayT JOCTUTHYTHI CIEYIOUTUE MPEIMETHBIC PE3YIbTaThl:

yMEHHE CTPOUTh HEpPAaBHOMEPHBIC  KOJNbI, JOIMYCKAIOIIWE  OJHO3HAYHOE
JIeKOANpOBaHuEe cooOmeHni (mpeduKCHbIE KOJbI), HCIOIb30BaTh MPOCTEHIINE KOJIbI,
KOTOpBIE TMO3BOJISIOT OOHAPYKMBATh U UCHPABIATH OMIMOKU TMpHU Tepenade JaHHBIX,
CTPOUTh KOJl, O0OECHeunBAIONIM HAUMEHBIIYI0 BO3MOXHYIO CPEIHIOI JUIUHY
COOOIICHHS MPU U3BECTHON YaCTOTE CHMBOJIOB, MOSCHSITH MPUHITUIIBEI PAOOTHI MPOCTHIX
aJITOPUTMOB CXKATHUS JIAHHBIX;

YMEHHE PelIaTh AITOPUTMHUUECKIE 3a/1a9d, CBA3aHHBIC C aHAIM30M rpadoB (3a1auu
MOCTPOCHUS ONITUMATIFHOTO MTyTH MEXAYy BEpIIMHAME Tpada, omnpeieieHns] KOIM4ecTBa
Pa3TUYHBIX MYyTEH MEXAYy BEPIIMHAMH OPHUEHTHPOBAHHOTO aIllMKIMYECKOTO Tpada),
YMEHHUE UCTIOIb30BaTh AEPEBbS MPU aHATIU3€E U MOCTPOCHUU KOAOB U JIJIsl IPEIACTABICHUS
apu(PpMETUIECKUX BBIPAKCHHUM, MPHU PEIICHUH 3a7a4 MOWCKAa M COPTHPOBKH, YMEHUE
CTPOUTH JEPEBO UIPHI MO 3aJaHHOMY aJIrOPUTMY, pa3padaTbiBaTh U OOOCHOBBIBATH
BBIUTPBILIHYIO CTPATETUIO UTPHI;

yMEHHUE pa3palaThiBaTh U PEAIM30BLIBATH B BHUJI€ MTPOTrpaMM 0a30BbI€ aJTOPUTMBI,
YMEHHUE UCIOIb30BaTh B IPOrpaMMax JaHHbIE PA3JIMUHBIX TUIIOB C YYETOM OrpaHUYCHUN
Ha JMana3oH MX BO3MOXKHBIX 3HAYEHUU, MPUMEHSTH MPHU PEIICHUH 3aJay CTPYKTYpPbI
JAHHBIX (CIIUCKH, CIIOBAPU, CTEKH, OUEPEIH, IEPEBbSI ), UCIOIB30BaTh 0A30BbIE ONEpaALIUU
CO CTPYKTYypaMu JaHHBIX, IPUMEHSATh CTAHIAPTHBIE U COOCTBEHHBIE OANPOrPAMMBI JJIsI
00pabOTKU YUCIOBBIX JAHHBIX U CHUMBOJIbHBIX CTPOK, MCIIOIB30BAaTh MpHU pa3pabOTKe

21



nporpaMMm  OMOJIMOTEKH MOANPOrpaMM, 3HATh (DYHKIHMOHAJIbHBIE BO3MOKHOCTH
MHCTPYMEHTAJIBHBIX CPEACTB Cpelbl pa3pabOTKH, YMEHUE MCIOJIb30BaTh CPEACTBA
OTNAJKA TPOrpaMM B cpele MNpOrpaMMHpPOBAHUSA, YMEHHE JTOKYMEHTHUPOBATh
MPOrPAMMBI;

YMEHHE CO3/1aBaTh BeO-CTpaHUIIbI;

BJIaJICHUE OCHOBHBIMU CBEACHMSIMHU O 0a3zax HaHHBIX, UX CTPYKTYpE, CpPeIcTBaX
CO37laHUsI U pabOThl C HUMH, YMEHUE HCIIOJIb30BaTh TAOJMUHbBIC (PETSIIUOHHbBIE) 0a3bl
JAHHBIX (COCTAaBJIATH 3alpOChl B 0a3ax [aHHBIX, BBIMOJHATH COPTUPOBKY U TIOHUCK
3anucel B 0a3e JaHHBIX, HAMOJHATH pa3pa0dOTaHHYIO 0a3zy JAHHBIX) U CIPABOYHBIE
CUCTEMBI;

YMEHHE HCIOIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTUYECKUEe MOJENHU JUIsl aHalu3a
O00BEKTOB U MpPOILECCOB: (POPMYIHPOBATH LIE€Tb MOJEIUPOBAHUS, BBIMOJIHATH AHAIU3
PE3yNIbTATOB, MOJYYEHHBIX B XOJI€ MOJEIUPOBAHHUS, OLIEHUBATh COOTBETCTBHE MOJIEINU
MOJIETUPYEMOMY OOBEKTY WIJIM MPOLIECCY, MPEACTaBIATh PE3yJbTaThl MOJIECIUPOBAHUS
B HaTJISITHOM BUJIE;

yMEHHE OpraHU30BbIBAThH JUYHOE uH(pOpMaIIMOHHOE IPOCTPAHCTBO
C HCIOJB30BAHUEM PANIMYHBIX CPEACTB IU(GPOBBIX TEXHOJOTHM, IMOHUMAaHUE
BO3MOXHOCTEH  IUMPOBBIX  CEPBUCOB  TOCYJAPCTBEHHBIX  yCHyr,  IU(GPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

NOHMMAaHUE OCHOBHBIX MPHUHIIMIIOB pPabOThI, BO3MOXKHOCTEH U OTPAHUYCHUS
NPUMEHEHHS TEXHOJOTUN UCKYCCTBEHHOTO MHTEIUIEKTA B PA3JIMYHBIX 00J1aCTSIX, HATMYUE
NPECTaBICHUH O Kpyre pelraeMbiX 3a7ad MalIMHHOro oOydeHus (pacrmo3HaBaHUA,
KiIaccuuKalMil U TPOTHO3UPOBAHMS) HAJUYHME MPEACTABICHUNH 00 HCIMOJIb30BaHUU
MH(OPMAIIMOHHBIX TEXHOJOTHH B Pa3IUYHbIX MPOGECCHOHANIBHBIX chepax.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBaunue
No KomnnuecTtBo OCHOBHBIE BUBI AEATEILHOCTH
pas3aenoB U TeM [IporpamMHO€ coJiep>KaHrE
/o 4acoB oOy4Jaromuxcs

yqe6H0r0 nmpeamMeTa

Paznen 1. LHudporasi rpaMmoTHOCTH

1.1

KomnsroTep —
YHUBEPCAIBHOE
YCTPOUCTBO 00pabOTKH
JTAHHBIX

6

TpeOoBaHUs TEXHUKHA OC30MACHOCTH U
THTUCHBI TIPU paboTe ¢ KOMITBIOTEpaMu
U JIPYTUMH KOMITOHCHTaMH IU(PPOBOTO
OKPY)KEHHUS.

[TpuHIATIBE paGOTHI KOMITBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYpa
don Hetimana. ['apsapockas
apxumexmypa. ABTOMaTHYECKOE

BBITIOJIHEHUE IIPOTPaMMBbI IPOLIECCOPOM.

OnepatuBHasi, OCTOSIHHAA U
JOJITOBpEeMEHHast mamsiTh. OOMeH
JAHHBIMU C IIOMOILBIO LIKH.
KoHTposeppl BHEIIHUX YCTPOWCTB.
[Ipsimoi1 1OCTYN K HaMsATH.
OcCHOBHbIE TEHJICHIIUH PA3BUTHUS
KOMIBIOTEPHBIX TEXHOJIOTHM.

AHanu3UpoOBaTh YCIOBUS
WCIIO0JIb30BaHUSI KOMITBIOTEPA U JIPYTUX
JIOCTYITHBIX KOMITOHEHTOB ITU(POBOTO
OKPY>KEHHUsI C TOUKH 3pEHUS TPEOOBaHU
TEXHUKHU O€30MaCHOCTH U TUTHEHBI.
OnuceIBaTh COCTaBHBIC YACTH

U TIPUHITUTIB PAOOTHI KOMITBIOTEPOB,
MOOMJIBHBIX YCTPONCTB, KOMIIBIOTEPHBIX
CHUCTEM.

XapakTepu3oBaTh KOMIIBIOTEPHI Pa3HbIX
TTOKOJICHH .

Hckate B cetn UHTEpHET HHpOpMAITHIO
00 OTEUYCCTBEHHBIX CIICIIHAINCTaX,
BHECIINX BKJIaJ B pa3BUTHE
BBIYMCIIUTEILHON TEXHUKH.

[IpuBOAUTE TPUMEDBI,
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[TapannenbHble BBIYUCIECHUS.
MHOronpoueccopHble CUCTEMBI.
CynepkomnbroTepsl. Pacnpenenénubie
BBIYMCIIMTEIbHBIE CUCTEMBI U 00paboTKa
OONBIINX JaHHBIX. MOOUIIBHBIC
1M(poBbIE YCTPOUCTBA U UX POJIH

B KOMMYHHKalusX. BctpoeHHsie
KOMITbIOTEPBI. MUKPOKOHTPOJIIEPHI.

PO6OTH3HpOBaHHBI€ IMPOU3BOACTBA

IIOATBEPKAAIOIINE TCHACHLIIUY Pa3BUTHUSA
BBIYMCIIATEIILHON TEXHUKH.

ITosiCHATH CYIIHOCTH MapaJlICIbHBIX
BbIYMCIIeHUH. [IpuBOAUTE pUMEPHI
3a7a4, JJIs1 PEUICHUs KOTOPBIX
IIPUMEHSIOTCS CYIIEPKOMITBIOTEPHBIE
TE€XHOJIOTUU UJIA TEXHOJIOTI MU
pacnpenes€HHbIX BBIYUCICHUM.
XapakTepu3oBaTh pOOOTHU3NPOBAHHbBIE
MIPOU3BOJICTBA, MOOMIIbHBIEC IU(PPOBBIE
YCTPOMCTBA U UX POJIb B KOMMYHMKALIMAX

1.2

[IporpammHuoe
obecrieyeHue

[Iporpammuoe obecrnieuenne
KOMITbIOTEPOB U KOMIIBIOTEPHBIX
cucteM. Buabl nporpamMmmMHOro
oOecrieueHus: U UX Ha3HAUYCHHUE.
Oco0eHHOCTH TPOrPAMMHOTO
obecrieyeHUsI MOOMIIBHBIX YCTPOMCTB.
[TapannenbHOE IPOrpaMMHUPOBAHUE.
CucremMHOE IPOrpaMMHOE 00ECIIEYEHUE.
OrnepalluOHHBIE CUCTEMBI. Y TUITUTHI.
patiBepsl ycTporcTB. MHCcTamIAus

U JEUHCTAJUISIUS POrPAMMHOTO
obecrnieyeHusl.

daitioBble cUCTEeMBI. [[pruHIATIBI
pa3MenIeHrus U UMEeHOBaHUs (HaiijioB

B J0JIrOBpeMeHHOM nmamMsTH. [11abmoHbI
JUIs1 OMCaHus rpyIi (paitnos.

Pabotats ¢ rpadpudeckum unrepdeiicom
onepanronHoit cuctemsl (OC),
CTaHJAPTHBIMH U CITY>KEOHBIMU
MPUIOKEHUSIMU, (pailioBbIMU
MEHEKEPAMH.

COOTHOCUTD BUJIBI TUTICH3UI

Ha UCIOJIb30BaHKE MPOTPAMMHOTO
o0OecrieueHus U MOPSIOK €ro
WCIIOJIb30BaHMS ¥ PACIIPOCTPAHEHUS.
[TpuBOIUTH IPUMEPHI MPONIPUETAPHOTO
¥ CBOOOTHOTO TIPOTrPAMMHOTO
oOecrnieueHusi, IpeJHA3HAYEHHOTO

JUTSL pEIIIeHUsT OTHAX M TEX )K€ 3a7ad.
Ha3zpiBaTh OCHOBHBIE TIPABOHAPYIIICHNUS,
MMEIOIINE MECTO B 00J1acTH
WCIIOJIE30BaHUS MPOTPAMMHOTO
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3akoHO1aTeNnbCTBO Poccuiickon
denepanuu B 00J1aCTH IPOrPaMMHOIO
oOecrnieuenus. JlueHzupoBanue
IPOrpaMMHOT0 O0ECTICUCHUS U
nudpoBbIx pecypcos. [Iponpuerapnoe u
CBOOOJ/IHOE MPOTrpaMMHOE 00eCTICUCHHE.
Kommepueckoe n HekoMMepUecKoe
WCII0JIb30BaHUE TTPOTPAMMHOTO
obecrnieueHus1 U IUPPOBBIX PECYPCOB.
OTBETCTBEHHOCTh, yCTaHABIMBaeMas
3aKOHOJIaTeILCTBOM Poccuiickon
denepaiuu 3a HEIPABOMEPHOE
UCIOJIb30BaHUE MPOTPAMMHOIO
oOecrieueHus U UGPOBBIX PECYPCOB

oOecIIeueHHNsI, 1 OTBETCTBEHHOCTh
3a HUX, PEAYCMOTPEHHYIO
3aKOHOJ1aTeILCTBOM P®.
Ipakmuueckue paéomot*:

1. Uncmannayus u oeuncmanisayus
npocpamm

1.3.

KOMHI)IOTGPHLIG CCTHU

[TpuHIUTIBI TOCTPOEHUS U amnnapaTHbIe
KOMITOHEHThI KOMITBIOTEPHBIX CETEH.
CeteBbie npoTokoabl. CeTs HTEpHET.
Anpecarnus B cetu MHTEpHET.
[Tporokomnsl cteka TCP/IP.

Cucrtema JOMEHHBIX UMEH.
Paznenenue IP-cetn Ha nmoaceTn

C MOMOIIbI0 Macok noaceTel. CeteBoe
angMuHucTpupoBanue. [lonyuenue
JAHHBIX O CETEBBIX HACTPOUKAX
KoMibioTepa. [IpoBepka Hanuuus CBS3U

[1osICHATH NPUHITUIIBI IOCTPOEHUS
KOMITBIOTEPHBIX CETEMH.

BrisiBnsTh oO1iiee 1 pa3nuyus

B OpraHH3alliy JJOKAJIbHBIX U

rJI00AIbHBIX KOMITBIOTEPHBIX CETEH.

[TpuBOIUTH IPUMEPHI TPOTOKOJIOB
crexka TCP/IP ¢ onpenenéuubiMu
GYHKIUSMMU.

Hcnonp30BaTh MaCKH NOICETEN

ns pazouenus |P-cetn Ha monceTw.

[IpuMeHATH TPOTPaAMMHOE
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¢ y3noMm cetu. OmnpeesieHne MapiipyTa
JIBUKEHUS TTAKETOB.

Bunbl nestensHoCcTH B cetn MIHTEpHET.
Cepsucel HTEpHETA.
I'eonnpopMaIInOHHBIC CHCTEMBI.
["eonmokaImoOHHBIC CEPBUCH PEATHEHOTO
BpEMEHU (HarmpuMep, JTOKAIUs
MOOWMJIBHBIX TEIE(POHOB, ONPEICICHUE
3arpy’KEHHOCTH aBTOMAarucTpaiei),
WHTCPHET-TOPTOBJIS, OPOHHPOBAHUE
OMJIETOB U TOCTUHHIIL.
['ocynapcTBeHHBIE IIEKTPOHHBIE
cepBUCHI U ycayru. ConpanbHbIe CETH —
opraHu3alus KoJJIEKTUBHOTO
B3aMMOJICHCTBHS M1 OOMEHA JaHHBIMHU.
CeteBoii ATHKET: IPaBUIIA TTOBEACHUS

B kubepnpoctpanctse. [Ipobiaema
MOJJTUHHOCTH MOJTy4YEeHHON
uHpopmarmu. OTKPHITHIE
o0pa3oBaTeIbHBIE PECYPCHI

oOecrieueHue sl IpOBEPKU
paboTOCIIOCOOHOCTH CETH.
Ilpakmuueckue pabomut:

1. Cemesoe aomunucmpuposamue

1.4

Nudopmarmonnas
0e30macHOCTh

TexHOreHHbIE U SKOHOMUYECKHE
yIPO3bI, CBSI3aHHBIE C UCTIOJIB30BAHUEM
UH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX
TexHoJorui. O01He MPOOIEMBI 3AIIUTHI
uHbopMa 1 HHPOPMAITMOHHOM
oe3onacHoctu. CpecTBa 3allUThI
uH(GOpPMAIH B KOMITBIOTEpAX,

XapakTepu3oBaTh CYIIHOCTb MIOHATUN
«uH(pOopMaImoHHast 0€30MaCHOCThY,
«3amuTa uHpopMaIun».
®opmMyIUpoBaTH OCHOBHBIC MTpaBUIa
MH(pOpMaLIMOHHOM 0€30MacHOCTH.
AHaTU3UpOBATh 3aKOHOIATEIEHYIO
0a3y, Kacarmlyrcss MHPOPMAITMOHHOM
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KOMITBIOTEPHBIX CETAX
Y aBTOMATH3UPOBAHHBIX
WH(OPMAIIMOHHBIX CHCTEMaX.
[IpaBoBO€ OOecmeueHue
UH(GOPMAIIMOHHON O€30IaCHOCTH.
InexmpouHas yughposas nooOnuchy,
cepmuuyupoeantvle cammaol U
OOKYMEHMblL.

[IpenoTBpamienue
HECaHKIIMOHUPOBAHHOTO JOCTYyIa

K JIMYHOUM KOH(DUACHIIMATBEHON
uH(bOpMaITIH, XpaHsIIeHCs

Ha MEePCOHAIIBHOM KOMIIBIOTEpE,
MOOUJIBHBIX YCTPONCTBAX.
BpenonocHoe nporpammHoe
obecrnieueHue u crocoObl OOPHOBI C HUM.
AHTUBHUPYCHBIE IPOTPAMMBI.
Opranuzanus JUYHOTO apXuBa
uHpopmaryu. PezepBHOE KOMMpOBaHUE.
[TaponpHas 3amura apxusa.
[MudpoBanue ganHbIX. CUMMETPUYHBIC
¥ HECUMMETPHUYHBIE U PHI.

[udper mpocToii 3aMEeHBI.

Mudp Lezaps. Hudp Buxenepa.
Anroputm mmdpoBanus RSA.
Cmeeanocpaghus

0€30MacHOCTH.

[IpuMeHsITh CpeICcTBa 3aIIUThHI
uH(popmai: OpaHaMays3phl,
AHTUBHUPYCHBIE TPOTPaAMMBHI,
MapoJIMPOBAHUE U APXUBUPOBAHHUE,
muppoBaHue.

IIpenorBpamarh
HECaHKIMOHUPOBAHHBIN JOCTYI
K JINYHOM KOH(DUACHIIMATBEHON
uHpopMaIuu, XpaHsIencs

Ha EPCOHAIIBHOM KOMIIBIOTEPE,
MOOHJIBHBIX YCTPONCTBAX.
Ilpakmuueckue padomeul:

1. Aumueupycnvie npocpammai.
2. lllugpposarnue oannwvix

Hroro no pazneny
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Pa3nen 2. TeopeTnueckue 0CHOBbI MHPOPMATHKHU

2.1 | TlpeacraBnenue
uH(popMauu
B KOMITBIOTEPE

19

Nudopmariusi, naHHbIC U 3HAHUS.
Nudopmanmonnsie mpouecchl

B IIPUPOJI€, TEXHUKE U OOILECTBE.
HenpepbiBHBIE U TUCKPETHBIC
BEJIMYUHBI ¥ cUrHalbl. HeoOxoaumocTh
JTUCKpeTh3anuu nHGOopMaIuu,
peHA3HAYCHHOM JIJIsl XpaHEHU,
nepenayu u o0paboTKH B IUPPOBHIX
CHUCTEMaX.

JIBOM4HOE KOIUpPOBAHMUE.
PaBHOMEpHBIE 1 HEpABHOMEPHBIE KOJBI.
JlekoupoBaHue COOOIICHUH,
3alMCaHHBIX C TIOMOILBIO
HEpPaBHOMEPHBIX KOJIOB. YcnoBue DaHo.
[TocTpoeHne 0fHO3HAYHO
JNEKOJIUPYEMBIX KOJIOB C IOMOIIBIO
nepesa. I pagh An.A. Maprosa. Enuauipi
U3MEpEHUs KOJTUYeCTBa HH(POPMAIIUH.
AndaBUTHBIN TTOIXO]T K OIICHKE
KOJIM4YeCTBa UH(OPMAITUH.

Cuctemsl cuucienus. Pa3sépuyras
3aMUCh LENbIX U JPOOHBIX YHCEIT

B MTO3UIIMOHHOM CHCTEME CUUCIICHUSI.
CBoiicTBa MO3UIIMOHHOM 3aMMCH YUCJA!
KOJIMYECTBO IIU(p B 3aMUCH, IPU3HAK
JEJTUMOCTH YKCJIa HA OCHOBAaHHE

IlosICHATH CYIIHOCTD MOHATUN
«uHbOpMAIU», «TAHHBICY, «3HAHUS.
Pemats 3amaun Ha u3MepeHue
uH(pOopMaIK, 3aKITI0YEHHON B TEKCTE,
C MO3UIIUU ali(PaBUTHOTO MOX0/1a

(B IpeANOIOKEHUU O PABHOM
BEPOATHOCTH MOSIBIICHUS CUMBOJIOB

B TEKCTE).

[TosicHATE HEOOXOAUMOCTh M CYIITHOCTh
JUCKPETU3ALNY TTPU XPaHECHUH,
nepeaadye u 00paboTKe TaHHBIX

C IOMOILBIO KOMITBIOTEPOB.
[IpuBOOUTH MIPUMEPHI pABHOMEPHBIX

Y HEpaBHOMEpPHBIX KOJ10B. KoanpoBaTh
U JIEKOJIUPOBATh COOOIICHUS

C MCTOJIb30BAaHUEM PABHOMEPHBIX

Y HEPAaBHOMEPHBIX KOJOB.

Crtpouth npeuKCHBIE KOJIBI.
KnaccudummpoBaTs cCUCTEMBI
CUUCJICHUS.

BBINOJIHATE CpaBHEHKE YUCETN,
3aMMCaHHBIX B JBOMYHOI,
BOCBMEPUYHOU Y HIECTHAALATEPUYHON
CHUCTEMaX CUUCIICHHUS.

OcymecTBIsTh NEPEBOT YUCET MEXKIY
JIBOUYHOM, BOCBMEPUYHOMN
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CHUCTEMBbI CUUCTICHHUS. AJITOPUTM
nepeBoa 1eoro urcia u3 P-uaHoit
CHUCTEMBbI CUUCIICHUS B ICCATUYHYIO.
AJNTOpPUTM TEepeBojia KOHEUHOU P-uuHoOi
Ipo0U B AECATUYHYIO. AJITOPUTM
nepeBo/a Iej0ro Yruciia u3 JeCITUIHON
CHUCTEMBbI CUUCIIeHUs B P-u4HYy10.
IlepeBoa KOHEUHO ecATUYHON IpoOu
B P-uunyto. JIBonyHasi, BOCbMepHYHAas
U IIECTHAIIATePUIHAS CUCTEMBI
CUMCJICHUS, CBSI3b MEXKITY HUMH.
Apudmetrnyeckre onepanuu

B ITO3ULIMOHHBIX CUCTEMAX CUUCIICHUSI.
Tpouunas ypasnogeuiennas cucmema
cuucnenus. /lgouuHo-oecamuynas
cucmema CYUCieHus.

Konuposanue tekctoB. KonupoBka
ASCII. OnHoGalTHBIE KOJIUPOBKHU.
Crangapt UNICODE.

Konuposka UTF-8. Onpenenenue
UH(GOPMAIIMOHHOTO 00BEMA TEKCTOBBIX
COOOILIEHUH.

KoaupoBanue nzobpaxenuil. OueHka
uH(GOPMAIIMOHHOTO 00bEMa
rpaduYecKuX JaHHBIX NP 3aJaHHBIX
pa3pellIeHnH U TITyOuHE KOJUPOBaHUS
upeta. [[BeToBble Mogenu. BekTopHoe

U IIECTHAAATEPUYHON cUCTEMaMuU
CUMCIICHUS.

BEITIOJTHATH CITOKCHHUE M BBIYUTAHUE
qucell, 3aUCaHHBIX B JIBOUYHOM,
BOCBMEPUYHOU U IECTHAALATEPUYHON
CUCTeMaX CUUCIICHHUS.

Ocy1iecTBasATh KOAUPOBAHUE TEKCTOBOM
uH(pOpMaIKU C TOMOUIBIO
KOJMPOBOYHBIX TAOJIHII.

Omnpenensate HGOPMAIIUOHHBINA 00BEM
TEKCTOBBIX COOOIICHUI B Pa3HBIX
KOJIMPOBKAX.

Bbruncnars pasmep BETOBOM NAJTUTPHI
10 3HAYEHHUIO OUTOBOI IITyOMHBI 1IBETA.
Omnpenensite pa3Mepsl rpapuIecKux
(baiiI0B MpY U3BECTHBIX PA3PEIICHUU U
riryOMHE KOJMPOBAHUS I[BETA.
Brerancnsate nHGOpMaIMOHHBINH 00bEM
1u(POBOIA 3BYKO3AIKCH 110 YaCTOTE
JTUCKPETU3alNU, TITyOUHE KOAUPOBAHUS
Y BPEMEHH 3aIHCH.

Ilpakmuueckue padomut:

1. quckpemuszayus epaguueckoii
ungopmayuu.

2. Huckpemusayus 36yKo60ii
ungopmayuu
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KoaupoBaHue. PopMathl rpaPUUecKux
¢aiinos. Tpéxmepnas rpaduxka.
®pakranbHas rpaduka.

Konnposanue 3Byka. OneHnka
UH(OPMAILIMOHHOTO 00BEMA 3BYKOBBIX
TaHHBIX TIPH 3a/IaHHBIX 9aCTOTE
JUCKPETU3aLUU U Pa3psTHOCTH
KOAMPOBAHUS

2.2

OcHOBBI anreopbl
JIOTUKH

14

Anrebpa noruku. [Tonsitue
BBICKa3bIBaHMs. BbICKa3bIBaTCIILHBIC
dbopme (peaukaTsl). KBaHTOPHI
CYIIIECTBOBAHUS 1 BCEOOLTHOCTH.
Jlornueckue oneparuu. TabmuIbl
UCTUHHOCTH. JIOTMYeCcKre BhIpaXKEHUS.
Jlorudeckue TOX/1eCTBA.
Jloka3aTeabCTBO JTOTUYECKUX TOXKIECCTB
C TIOMOIIBIO TAOJIUI] UICTUHHOCTH.
Jlorudeckue ornepaiuu 1 oneparuu
HaJl MHO>KECTBAMH.

3aKoHBI aNreOphl JTOTHUKH.
DKBUBaJICHTHBIE MPE0Opa30OBaHUS
JIOTUYECKUX BbIpaKeHUU. Jlornueckue
YPaBHEHHS ¥ CUCTEMbI YPaBHCHHIA.
Jlornveckue (QyHKIMHU. 3aBUCHUMOCTH
KOJIMYECTBA BO3MOKHBIX JIOTHYECKUX
(GYHKITUH OT KOJTMYECTBA apTyMEHTOB.
[TosHBIE CUCTEMBI TOTHIECKUX

[TpuBOIUTH IPUMEPHI PJIEMEHTAPHBIX

Y COCTaBHBIX BBICKA3bIBAHHM.
Paznuuarh BeICKa3bIBAaHUS U IPETUKATHI.
YcranaBnuBaTh CBsI3b MEXKIY anreOpoit
JIOTUKH U TEOpUE MHOMKECTB.
BbranciaTs 3Ha4eHUs JIOTHUYECKUX
BBIPAKEHUI C JJIOTUYECKUMU
oTepalusMi KOHbIOHKIINH,
JTU3BIOHKIIUN, THBEPCUH, UMILTUKAIIUH,
HKBUBAJICHIIUH.

[IpoBOANTH aHATN3 TAOIHI] HCTUHHOCTH.
Ctpouts TaGIUIIBl HCTUHHOCTH
JIOTUYECKUX BBIPAKECHUM.
Ocy1ecTBAsATh 3KBUBAJIECHTHBIE
npeoOpa3oBaHuUsl JIOTHUECKUX
BBIPaXXEHUH C UCIIOJIb30BAHHEM 3aKOHOB
anreOpbl JIOTUKH.

OcymecTBasITh NOCTPOCHUE
JIOTUYECKOTO BBIPAXKEHUS C JaHHOM
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GyHKIU.

Kanonnueckue Gpopmbl TOTHUECKUX
BbIpakeHU. COBEPILICHHBIE
NU3bIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJIbHBIE (POPMBI, ANTOPUTMBI UX
MOCTPOEHUS MO TabJIUIIE UCTUHHOCTH.
Jlornueckue 371€MEHTBI B COCTAaBE
koMmnblorepa. Tpurrep. Cymmarop.
MHoropa3psaHblii CyMMaTop.
[TocTpoeHune cxem Ha JIOTUHYECKUX
3JIEMEHTAX 10 3aJaHHOMY JIOTUYECKOMY
BBIPAXKEHUIO. 3alHUCh JIOTUYECKOTO
BBIPAKEHUA 110 JIOTUYECKOU CXEME.
Muxpocxemol u mexnono2us ux
npouU3800Cmad

Ta0JIMLIeH HICTUHHOCTHU U €0
YIPOLLIECHHUE.

Pewate pocCThIe JTOTUYECKUE
YPaBHEHUS U CUCTEMbI YPABHEHUN.
XapakTepu3oBaTh JOTMUYECKUE
DJIEMEHTBI KOMIIBIOTEPA.

IlosicHATH yCTPOKCTBO CymMMaropa

U TpUITEpAa.

3anuchIBaTh JOTUUECKOE BBIPAKEHNE
I10 JIOTUYECKOM CXEME.

CTpouTh CXEMBI Ha JTIOTUYECKHUX
AJIEMEHTAX 10 33aJaHHOMY JIOTUYECKOMY
BBIPAXKCHUIO.

Ilpakmuueckue padomut:

1. Ilocmpoenue u ananuz maodauy
UCUHHOCTU 8 MAOIUYHOM NPoYeccope

2.3

KomnrsroTepnas
apupMeTHKa

[IpencraBneHue NEAbIX YACEN B HaMSITH
KoMIlbloTepa. OrpaHU4eHHOCTD
JTHAIa30Ha YKUCEIl IIPU OTPAHUYCHUHN
KOoJInuecTBa pa3psanos. [lepenonnenue
pa3psAaHON CeTKHU. be33HaKkoBbIE U
3HAKOBBIC JJAHHBIEC. 3HAKOBBIN OUT.
JIBOMYHBIN TOMOJHUTEIBHBIA KO
OTPULATEIIBHBIX YHCEIL.

[ToOuTOBBIE TOTMUECKUE OTIEPALIH.
Jlornueckuit, apupMeTHUECKUN U
nukiandeckuid capuru. llludpoBanue

[Tony4aTe BHYTpEHHEE IPEACTABICHUE
LIEJIBIX U BEIIECTBEHHBIX YHUCEI

B [TIAMSITH KOMIIBIOTEPA; ONIPEAECIIATD
10 BHYTPEHHEMY KOJly 3HAYEHUE YUCIIA.
XapakTepu3oBaTh 0€33HAKOBHIE U
3HAKOBBIC JIaHHBIE.

[1osICHATH NOPSIIOK BBINOJHEHUS
apuPMETHICCKUX OTIEPAIHHA C TIETBIMH
Y BEIIECTBEHHBIMH YUCIAMHU

B IIPOLIECCOPE.

[IpuMeHsITh TOOUTOBBIC JIOTUYECKUE
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C IOMOIIbIO TOOUTOBOM Onepanuu
«uckmoyaromee MIIN».
[IpencraBieHne BEMIECTBEHHBIX YHACEIT

B [TaMATU KOMIIbIOTEpA. 3HAYaIas 4acTh
Y NIOPSIAOK YKcia. J(uamna3oH 3HaueHU
BellecTBEHHbIX yucen. [Ipodiaemsr
XpaHEHUS BEIIECTBEHHBIX YHCEIL,
CBSI3aHHBIE C OTPAHUYEHUEM KOJINYECTBA
pa3psa0B. BeinosHeHue onepanuit

C BELIECTBEHHBIMU YHUCIIAMU,
HAKOIUICHHE OIIMOOK MPHU BBIUUCICHUSX

olepanuu.

XapakTepu30BaTh MPE/ICTABICHUE

U XpaHECHHE B IaMATH KOMITbIOTEPA
BEILIECTBEHHBIX YUCET.

[TosicCHATh MPUYUHBI HAKOTUICHUS
OIMUOOK MPU BBIYUCICHUIX

C BEIIECTBCHHBIMH YHCIIAMHU.
Ilpakmuueckue padomul:

1. M3yuenue nopazpsaonoco MawuurHo20
npeocmaeienusi Yewvlx U 6euyeCmeeHHbIX
yucen

Uroro no pazneny

40

Paznen 3. AJropurMbl M IPOrpaMMHUPOBAHUE

3.1

Bsenenue
B IIPOrPaMMUPOBAHUE

16

OrnpeneneHne BO3MOKHBIX PE3YyJIbTaTOB
paboOThI MPOCTEHIINX ATTOPUTMOB
yIpaBJIEHUS UCTIOTHUTEISIMHU U
BBIYMCIIMUTENBHBIX aJITOPUTMOB.
OrnpeneneHue NCXOIHBIX JaHHBIX,

IIPU KOTOPBIX AITOPUTM MOXKET J1aTh
TpeOyeMbIil pe3ynbTar.

Dranbl pelieHus 3a1a4 Ha KOMIBIOTEPE.
NHCcTpyMEHTANIBHBIE CPENCTBA!
TPaHCHATOpP, OTIAAUHK,
npodumupoBmmK. KoMmmussus

Y MHTEpIpeTanus MporpaMm.
BupTtyanbHble MalliuHBbIL.
NurterpupoBanHas cpenia pa3pabOTKU.

BrisicHATh pe3ynbTat paboThl
JITOPUTMA JJIS1 UCTIOJTHUTEJIS

IpY 3aJaHHBIX UCXOAHBIX JaHHBIX,
OTIPEIENISITh BO3MOKHBIE UCXOHBIC
JAHHBIE JUIsI U3BECTHOTO pe3yibTaTa.
[IpuBOOUTH IPUMEPHI AITOPUTMOB,
CoJIeprKallliX MOCIeI0BaTEbHbIE,
BETBSIIUECS U IUKINYECKUE CTPYKTYPBHI.
AHaNU3UpOBaTh IUKINYECKHE
aJITOPUTMBI 1JIsI UCIIOJTHUTEJIS.
BbiensiTe ATamnsl peneHus 3aaaqn
Ha KOMIIBIOTEpE.

[1osICHATH CYIIHOCTD BBIJIETIEHHBIX
ATamoB.
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MeTonbl OTIaAKU TPOrPAMM.
Hcnonb30BaHue TpacCUPOBOYHBIX
tabiui. OTiaa10YHbIA BBIBOJ.
[lomaroBoe BBIMIOJHEHUE MTPOTPAMMBI.
Touku ocra”osa. [IpocmoTtp 3HaueHUN
epeMEHHBIX.

S3b1k mporpammupoBanus (Python,
Java, C++, C#). Tumbl JaHHBIX:
LIEJIOYUCIICHHBIE, BEIIIECTBEHHBIE,
CUMBOJIbHBIE, JJOTHYEeCKUE. BeTBineHusl.

CioKHBIC YCJIOBH. HI/IKJ'IBI C YCJIOBHEM.

kbl MO NEpeMEeHHOM.
B3anmo3aMeHs1eMOCTb pa3InyHbIX
BUJIOB IMKJIOB. MIHBapuaHT uKIiIa.
CocraBiieHl€e LIMKJIA C UCTIOJIb30BaHUEM
3apaHee ONpeIeIEHHOr0 HHBAPUAHTA
LUKIIA.

JIOKyMEHTHpOBaHHE MTPOrPaAMM.
Hcnonb30BaHNE KOMMEHTAPHUEB.
[ToaroroBka onuvcaHusi NpOrpaMMBbl

Y UHCTPYKUHUH IS TIOJIB30BATENS.
AnropuT™Mbl 00pabOTKH HATYPATBbHBIX
YU CeJl, 3alUCAHHBIX B MO3ULHOHHBIX
CHUCTEMAaX CUUCJIEHUS: pa30ueHue
3alMCH YUCJa Ha OT/eNIbHbIE HU]PBI,
HaXO0XJIECHUE CYMMBbI U TPOU3BENCHHUS
uudp, HaxX0XKACHUE MAKCUMATILHOMN

OTnaxuBaTh MPOTPAMMBI C TTOMOIITHIO
TPACCUPOBOYHBIX TAOIHUIL

U C MCIIOJIb30BaHHEM BO3MOXKHOCTEH
OTJIaJ9UKa CPEbI IPOTPAMMHUPOBAHHS.
CocTaBiATh TOKYMEHTALMIO

Ha IPOTPaMMYy.

PaspabaTeiBaTh U peaii30BHIBATH

Ha S3BIKE MPOTrPaMMHUPOBAHUS
JITOPUTMBI 00PaOOTKH IIEJBIX YUCET,
B TOM YHCJIC IEPEOOPHBIC aJITOPUTMBI.
PaspabaTeiBaTh MpOTrpaMMbl

JU1s1 OOpaOOTKY JaHHBIX, XPAHSIIIHXCS
B TEKCTOBBIX (paiinax.

Ilpaxmuueckue pabomut:

1. Bvioenenue u oopabomxa yugp
Yeno2o YUCIa 8 pa3IUYHbIX CUCTEMAX
CUUCTIeHUsL C UCNIOIb308AHUEM ONePayull
YeNoYUCTEHHOU apupmMemuKu.

2. Pewenue 3a0au memooom nepebopa.
3. Obpabomka OAHHBIX, XPAHAUUXCS

6 Qaiinax
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(MUHUMAITLHOU) TTUDPHI.
HaxosxaeHue Bcex MpoCThIX Yucen

B 33J]aHHOM Juana3one. [Ipeacrasienue
YKclia B BUJIe HA0Opa MPOCThIX
COMHOXKUTENEH. AJTOPUTM OBICTPOTO
BO3BEJICHUS B CTETICHbD.

O06paboTKa JaHHBIX, XPAHAIIUXCS

B (paiinax. TekcTOBbIE U TBOUYHbBIE
¢aiinbl. @aitioBbie IEpEeMEHHbIE
(daiinoBsie ykazatenu). UteHue

u3 (aitna. 3anuce B paiin

3.2

BcnomorarenbpHbie
AJITOPUTMBI

Paszbuenue 3a1aun Ha moA3agaqH.
[MoanporpaMmmsl (IpoeAypsl U
dbynkmun). Pekypcus. PexypcuBHbie
00BeKTHI ((hpakTansl). PekypcuBHble
poIEeayPhl U PYHKIIHH.
Hcnonp3oBaHue cTeka sl OpraHu3aluu
PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBanue cTaHgapTHOU
OMOTMOTEKH S3bIKA MPOTPAMMHUPOBAHUS.
[Togxnrouenue OMOIUOTEK
NOANPOrpPaMM CTOPOHHUX
npousBoaAuTeENeH. MOy IbHBIA PUHIUIIT
MOCTPOEHHUS TPOrpaMm

Pa30buBath 3a7auy Ha Mo3a/1a4H.
OdopMIIATh JTOTUYECKU LIETTOCTHBIE
WM TIOBTOPSItOIIMECS (hparMeHThl
MPOrpaMMBbl B BUJIE€ TOATPOTPAMM.
[TosicHATB CYITHOCTH PEKYPCUBHOTO
aJIrOpUTMA.

HaxoauTe pekypcuBHbBIE OOBEKTHI

B OKpY>KalollleM MUpE.

Omnpenensite pe3yabTaT paboThI
MPOCTOr0 PEKYPCUBHOTO AJITOPUTMA.
Hcnonp30BaTh CTaHAPTHBIE
OMOJIMOTEKHN MOANPOrPaMM SI3bIKa
MIPOrpaMMHPOBAHUS, OMOITNOTEKH
CTOPOHHUX MPOU3BOJAUTEIEH.
[IpuMeHATs MOAYJIBHBIN TPUHLIUIT
pu pa3zpaboTKe Iporpamm.
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Ilpakmuueckue pabomut:

1. Ucnonvzoeanue noonpocpamm
CManOapmuou 6UOIUOMEKU A3bIKA
NPOCPAMMUPOBAHUS.

2. Pazpabomxka noonpozpamm.

3. Pexypcuenvie noonpocpammei.

4. MooynbHblil npuryun nOCMpoeHus.
npocpamm

3.3

YucneHHble MECTOAbI

Yucnennusie MeTobl. TouHOE U
NpUOIMKEHHOE PelIeHUs 3a1a4u.
HucneHHble METObI PEIICHUS
ypaBHEHHI: METO]I TIepedopa, METOT
MOJIOBUHHOTO fieieHus. [Ipubmkénnoe
BBIYHMCIICHUE JJIUH KPUBBIX.
Brruucnenue miomniaaei puryp ¢
MOMOIIBIO YUCIEHHBIX METOOB (METO
IPSAMOYTOJIbHUKOB, METO/, TPAMEIUil).
ITouck makcuMmyMa (MUHUMYyMA)
GyHKIIMK OJTHON TIEPEMEHHONW METOI0M
IIOJIOBUHHOTO JEJICHUS

[TosICHATH IPUHITUIIBI PAOOTHI
YHCJICHHBIX METOOB, Pa3HUILY
MEXY TOYHBIM U MPUOJIMKEHHBIM
PEIICHUSIMU BBIUYUCITUTEIbHBIX
3ajay.

Pa3pabaTeiBaTh 1 OTIIAXKUBATH
MPOrPaMMBbl, peaTU3YIOIINE
YHCIICHHBIE METO/IbI PEIICHUS
ypaBHEHUM, MPUOTHNKEHHOE
BBIYHCIICHUE JUTMH KPUBBIX

U TuIomanen Gpuryp, moucKk MakCuMyma
(MuHUMYMa) PYHKITUU OJTHOM
IIEPEMEHHOM.

Ilpakmuueckue padbomul:

1. Yucnennoe pewerue ypagrenuii.
2. Ilpubnuscénnoe sviuucienue OnuH
KpUBbIX U niowjaoett ueyp.

3. Ilouck maxcumyma (Munumyma,)

dyuxkyuu
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3.4 | AnroputmMbl 00pabOTKH S) O6paboTKka CUMBOJIbHBIX JaHHBIX. Hcnons3oBaTh BCTPOCHHBIE PYHKIIUU
CHUMBOJIbHBIX JTaHHBIX Berpoennsie GpyHKIINU sA3bIKA SI3bIKa MIPOTPaMMHUPOBAHUS

IPOrpaMMHUPOBAHUS ISl 00pabOTKU JUTs1 0OpabOTKHU CUMBOJIBHBIX CTPOK.

CHUMBOJIBHBIX CTPOK. AITOPUTMBI PazpabatbiBaTh 1 OTJIAXKUBAThH

00pabOTKN CUMBOJIBHBIX CTPOK: IIPOrPaMMBl, PEATU3YIOIINE TUIIOBbIE

MOJCYET KOJTMYECTBA MOSBICHUIHA aJITOPUTMBI 00PaOOTKH CUMBOJIBHBIX

CHUMBOJIa B CTPOKE, pa30MEHHE CTPOKH JTAHHBIX Ha BEIOPAHHOM SI3BIKE

Ha CIJIOBA 1O MPOOETHFHBIM CUMBOJIAM, IPOrPaMMHUPOBAHHS.

TIOUCK TTOJICTPOKH BHYTPH JaHHON [TpeobpazoBEIBaTH YKCTA

CTPOKH, 3aMEHa HalICHHOW MOJCTPOKHA | B CUMBOJIBHYIO CTPOKY M 0OpaTHO.

Ha JIpYTyIo cTpoKy. I 'eHepamus Bcex Ilpakmuueckue pabomut:

CJIOB B HEKOTOPOM ajiaBuTe, 1. Ilocumeonvras obpabomka cmpokx.

YIOBJIETBOPSIONTUX 33 JaHHBIM 2. Obpabomka cmpox

orpannyeHusiM. [IpeobpazoBanue yucia | ¢ ucnoiv3osanuem GyHKyui

B CUMBOJIBHYIO CTPOKY U 0OpaTHO cmanoapmuou OubIUOMeKU A3bIKa
NPOSPAMMUPOBAHUSL.
3. I'enepayus ecex cnos,
Y0081eMBOPAIOUSUX 3AOAHHOMY
VCI08UIO

3.5 | AnroputmMbl 00pabOTKH 10 MaccuBbl ¥ IOCIIEI0BATENbHOCTH [IpuBOaUTH TPUMEPHI OJHOMEPHBIX

MaCCHBOB

yucen. Beranciaenne 0000mEHHBIX
XapaKTEPUCTUK IJIEMEHTOB MacCHBa
WJIA YUCJIOBOM MOCJIEI0BATEILHOCTH
(CyMMBbI, IPOU3BEEHUS, CPETHETO
apu(hMETHICCKOTO, MUHIMAJILHOTO
1 MaKCHMAaJbHOT'O YJIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB,

Y IBYMEPHBIX MAaCCUBOB.

[TpuBOIUTE TPUMEPHI 33024

13 OBCEIHEBHOM KU3HH,
MpeAnoararux UCH0JIb30BaHUE
MaCCHBOB.

PazpabateiBaTh 1 OTJIaKHUBATh
MPOrpaMMBbl, PEATU3YIOIIHUE TUIIOBBIC
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yIOBJIETBOPSIIOMINX 3aJaHHOMY
yciioBHI0). JINHEHHBIN MTOUCK
3aJJaHHOT'O 3HAYCHHS B MacCHBE.
CopTupoBKa OTHOMEPHOTO MAaCCHBA.
ITpocThie METOIBI COPTHUPOBKHU
(MeTop my3BIpbKa, METOJ BBIOODA,
COPTUPOBKA BCTABKaMH).
CopTHUpoBKa CIHUSHUEM.

BricTpast copTupoBKa MaccrBa
(anroput™m QuickSort).

JIBOMYHBIN TTOMCK B OTCOPTUPOBAHHOM
MacCHBe.

JIByMepHbIE MAaCCUBBI (MaTPHUIIbI).
AAropuT™Mbl 00pabOTKH JBYMEPHBIX
MAaCCHBOB: 3aII0JTHEHHE JBYMEPHOTO
YHICIIOBOTO MACCHBAa IO 33JJaHHBIM
IpaBUJIaM, MIOUCK dJIEMEHTA

B JIBYMEPHOM MAacCHBE,
BBIYMCIICHUE MAaKCUMyMa (MUHUMYMa)

U CYMMBI 2JIEMEHTOB JIBYMEPHOTO
MacCHBa, IIEPECTaHOBKA CTPOK

Y CTOJIOIIOB JIBYMEPHOT'O MacCHBa.
Paszpabomka npoepamm ons pewenus
NpOCMbIX 3a0a4 AHAIU3a OAHHBIX
(ouucmrka oannvlx, knaccuguxayus,
AHANIU3 OMKIOHEHU)

aIrOpUTMbI 00pPaOOTKHU OJTHOMEPHBIX
U JIBYMEPHBIX MAaCCUBOB, Ha BRIOPAHHOM
SI3BIKE TIPOTPAMMHPOBAHUS.
Pazpabamwvieamv npoecpammol

0J151 peuteHus NPOCMbIX 3A0a4 AHAU3A
OaHHbIX.

Ilpakmuueckue pabomut:

1. 3anonnenue maccusa.

2. Boiuucnenue 0606uénnoix
Xapaxmepucmuk Maccusa (4Uciosotl
noC1e008amenbHOCmUL).

3. Ilouck MunHumanbHo20
(MakcumManbHo20) 21eMeHma 8 Yuci080M
maccuse.

4. Jlunetinolii nouck 3a0aHHO20
3HaueHus 8 maccuae.

5. IIpocmuie memoobl copmuposKku
maccusa.

6. bvicmpas copmuposka maccusa.

1. J{souunwlii nouck.

8. Obpabomka mampuy.

9. Ananus oannwvix

Hroro no pazneny

44
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Pa3nen 4. UndopmannoHHbie TEXHOJIOTHH

4.1 | O0paboTKa TEKCTOBBIX 6 TexcToBbIi mporeccop. Pa3pabaTeiBaTh CTPYKTYpY JOKYMEHTA.
JOKYMEHTOB PenaktupoBanue u popmMaTupoBaHue. Hcronp30BaTh CPeICTBA aBTOMATH3AIMH

IIpoBepka opdorpaduu v rpaMMaTHKU. | IPH CO3JaHUM JTOKYMEHTA.
CpencTBa novcka v aBT0O3aMEHbI [TpuMeHATH TpaBwIIa ITUTUPOBAHHMSI
B TEKCTOBOM IIPOLIECCOPE. UCTOYHUKOB M 0()OPMIICHHUS
Hcnonp3oBanue cTunei. OoubauorpauyeCcKux CChUIOK.
CTpyKTypHUpOBaHHBIC TCKCTOBBIC [TprHUMATH y4acTHE B KOJUICKTUBHOMN
nokyMeHTBl. CHOCKH, OTJIaBIICHHE. paboTe HaJ JOKYMEHTOM.
KonnextuBHas pabota ¢ JOKyMeHTaMH. | BBIMOIHATE HAOOP M MPOCTYIO BEPCTKY
HNHCTpYMEHTBI pelIeH3UPOBAHHMS MaTEeMaTHYECKUX TEKCTOB.
B TEKCTOBBIX Ipouieccopax. O6mnaunsle | Ilpakmuueckue padomol:
cepsuchl. JlenoBas nepenucka. Pedepar. | 1. Bépcmra ookymenmos
[IpaBuia HUTHPOBAHUS UCTOYHUKOB U C MamemamuiecKumu )opmyiamu.
odopmiteHUsT ONOIHOrpadUIEeCKUX 2. Mnozocmpanuunvie 00OKyMeHmul.
ccbutok. OdopmiieHue CIUCKa 3. Konnexmuenas paboma
autepatypbl. Cmanoapmoi ¢ OOKyMeHmamu
oubauoepagpuueckux onucaruil.
3HAKOMCTBO C KOMITBIOTEPHOU BEPCTKOM
TekcTa. TeXHUUecKue CpesICTBa BBOAA
TekcTa. Criennain3upoBaHHbIE CPECTBA
pPEIaKTUPOBAHUS MAaTEMATHIECKUX
TEKCTOB

4.2 | AHanu3 TaHHBIX 8 Ananu3 nanaeix. OCHOBHBIC 33291 [TpuBOIUTH IPUIMEPHI 33]1a4 aHATTN3A

aHaJIM3a JIaHHBIX: POTHO3UPOBAHHE,
KJaccudukarus, KjaacTepus3alus,
aHaJIU3 OTKJIOHEHUIA.

JTaHHBIX.
[TosicHsTH HA IpUMeEpax
MOCJIEIOBATEILHOCTD PEIICHUS 3a1a4

38



[TocnenoBaTenbHOCTH PELICHHS 33124
aHaIKM3a JaHHBIX: COOP MEPBUYHBIX
JAHHBIX, OYUCTKA U OI[CHKA KauyeCcTBa
JTAHHBIX, BBIOODP W/UJIU TTOCTPOCHHE
MOJENH, MpeoOpa3oBaHUe TaHHBIX,
BU3YaIU3allHsl JAaHHBIX, HHTEPIIPETAIIUS
pe3ynbraToB. [IporpamMMHbIe cpeacTBa
Y UHTEPHET-CEPBUCHI JIJIs1 00pabOTKH

W MIPEJICTaBJICHUS IaHHBIX. bosbIme
naHHble. MaiHHOe 00y4yeHue.
Humennekmyanonwiti ananusz OaHHbIX.
AHaIU3 JaHHBIX C ITOMOIIIBIO
AJIEKTPOHHBIX Tabnuil. Beruucienue
CYMMBI, CPEIHETO apu(PMETHUECKOrO,
HauOOJBIIET0 (HAUMEHBIIIET0) 3HAYEHUS
nuarasoHa. Beraucnenue

K02 PHUIIHEHTA KOPPEAIUU IBYX PSJIOB
nauHbX. [locTpoeHune cTonduaThIX,
JMHENYaThIX U KPYTOBBIX TUATPAMM.
[TocTpoenue rpadukoB GyHKITUH.
[TonGop nmuaMM TpeHaa, pelIeHne 3a/1a4
IPOTHO3UPOBAHMUS.

HucneHHOe pelieHne ypaBHEHUN

C TMIOMOIIBI0 TO00pa MmapameTpa.
OnTumMu3anms Kak MOMCK HAMTYUIIIeTO
pEIIeHNs B 3aJJaHHBIX yYCIOBHUSX.
IeneBast GyHKIMS, OTpaHUYCHUS.

aHaJu3a JAaHHbIX.

Pewrate nmpocThle 3aa4u aHAIIN3A
JAHHBIX C TIOMOIIBIO 3JIEKTPOHHBIX
Ta0IuII.

Hcnons30BaTh COPTUPOBKY U (DUITBTPHI.
Hcnonp30BaTh cpeacTBa aeJI0BOM
rpaduKy 11 HArJISJHOTO
MpeACTaBICHUS IaHHBIX.

PemaTh npocTeie pacyéTHBIC U
ONTHUMU3AIIMOHHBIC 33]]a4H C TTIOMOIIIBIO
AIICKTPOHHBIX TAOIHII.

Ilpakmuueckue pabomot:

1. Auanu3z oannwvix ¢ nomousbio
9NIeKMPOHHBIX MAOaUY.

2. Haznaonoe npeocmasnenue
pe3yibmamos Cmamucmu4ecKoll
00pabomru OaHHLIX 8 8Ude OUALPAMM
cpedcmeamu pedaKmopa 21eKmpOHHbIX
maoauy.

3. Iloobop nunuu mpenoa,
NpPOCHO3UPOBAHUe.

4. Yucnennoe peuienue ypasHeHull

C noMOwbI0 N00OOpa napamempa.

5. Pewenue 3a0auy onmumuzayuu

C NOMOWBIO INeKMPOHHBIX MabIUY
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JlokanpHbIE U TTI00ATBHBIM MUHUMYMBbI
nesneBoi GyHkiuu. Pemenne 3amau
OINTUMH3ALUH C ITOMOIILIO
AJIEKTPOHHBIX TAOIHIY

Uroro no pazneny 14
PesepBHOE Bpems 14
OBILEE KOJIMYECTBO 136

YACOB IIO ITPOI'PAMME
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11 KJIACC

HaumenoBanue
pa3zenoB U TeEM
y4eOHOro npeameTa

No
o/

KomnnuecTtBo
YacoB

IIporpamMHOE conepkaHue

OCHOBHBIC BUJIBI JCATEITHHOCTH
oOy4Jaromuxcs

Pa3nen 1. TeopeTuueckue ocH

OBbI HH(pOPMATHKH

1.1 | Uadopmanus
¥ UH(QOpPMaALIMOHHbBIE
IPOLIECCH

10

Teopernyeckne NOAXOAbI K OLIEHKE
KOJIM4ecTBa UHGOPMAITUH.

3aKoH aJAUTUBHOCTU UH(POpMAIIUH.
®opmyna Xaptiu. Madopmanus u
BepossTHOCTh. Dopmyna llleHHoHa.
AJNTOPUTMBI CXKaTHS JJAHHBIX.

AnroputMm RLE. Anroputm Xaddmana.

AnroputMm LZW. Alroputmsl cxaTus
JTAHHBIX

C IOTEPSIMU. Y MEHBIIICHUE TITyOUHBI
KoaupoBaHus nBeta. OCHOBHBIC UCH
anroputMoB cxartus JPEG, MP3.
CxopocThb nepenadu JaHHbIX.
3aBUCUMOCTH BPEMEHH TIepeaadn

OT HH(POPMAITMOHHOTO 00BEMA TAHHBIX
U XapaKTEPUCTHK KaHaJla CBS3H.
[TpyurHBI BOBHUKHOBEHHS OIIHOOK
pu niepeaave JaHHbIX. Kosbl,
MO3BOJISTIONIME OOHAPYKUBATH U
UCIIPABIIATH OITMOKH, BO3HUKAIOIINE
IIpH TIepeIade JaHHbIX. PaccTrosHue
XammuHra. KoagupoBanue

XapakTepu30BaTh pa3INUHbIC
TEOPETUYECKUE MOXOIbI K OI[CHKE
KOJIM4ecTBa HHGOPMAIIUH.

OnuchIBaTh U3y4aeMbIe aJITOPUTMBI
CKaTHsl JaHHBIX, CPABHUBATH
PE3yIBTATHI UX PAOOTHI.

Pemiate 3a1a4um Ha onpeiesieHUe
BPEMEHU Mepeaadyu JaHHBIX M0 KaHAy
CBSI3M C U3BECTHBIMU XapaKTEPUCTUKAMHU.
[TosiCHATH TPUHITUTIEI OOHAPYKEHUS

Y UCIIPaBJICHUS OITMOOK IIPH Mepeiaye
JIAaHHBIX C IIOMOIIHIO
MIOMEXOYCTONUYMBBIX KOJOB.

[TosicHATH 3HaYECHUE NOHATHI
«CUCTEMay, «IOJICUCTEMAY,
«CUCTEMHBIHN 2P hHEeKT»,
«YTIpaBIICHHEY; 3HAUCHUE 00paTHOM
CBSI3M JIJISI JOCTUKEHHUS 11€TTH
yIpaBJICHUS.

Ilpakmuueckue padbomot:

1. Corcamue 0anHbIX ¢ NOMOUWDBIO
aneopumma RLE.
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¢ moBTopeHueM 6utoB. Komabl
X3MMUHTA.

Cuctembl. KOMIIOHEHTBI CUCTEMBI M UX
B3auMozerncTre. CucteMHbiit 3P dexT.
VYnpasnenue kak HHQOPMAMOHHBIN
npoiecc. O6paTHas CBSI3b

2. Corcamue OaHHbIX ¢ NOMOUBIO
aneopumma Xagppmana.
3. Corcamue OaHHbIX ¢ nomepsamu

(ancopummor JPEG, MP3).
4. [lomexoycmotiuusvle KOObl

1.2

MonenupoBanue

Mopaenu u mogenupoBanue. Llenb
MOJEIUPOBAHUS. AJIEKBATHOCTD
MOJIEJIH MOJICIIUPYEMOMY OOBEKTY WU
MPOLECCY, LIEJIN MOJAETUPOBAHMUS.
dopmanuzanus MpUKIAIHBIX 3a70a4.
[IpencraBnenue pe3yabTaToB
MOJICTUPOBAHUS B BUJIE, YIOOHOM

JIJIs1 BOCIIPUSITHS YETIOBEKOM.
I'paduueckoe mpeacTaBiIeHUE JaHHBIX
(cxeMpl, TaOauIIbl, TpaduKn).

I'padb1. OcHoBHBIEC TOHATHS. Bunbl
rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEKHOCTH, BECOBBIX MaTpPHII,
CIIMCKOB CMEKHOCTHU. Perenue
AJTOPUTMHUYECKHUX 3a/1a4, CBSI3aHHBIX
¢ aHanmmu3oM rpadoB (IOCTpOCHUE
ONTUMAIBHOTO MMYyTH MEXTY
BepIIuHaMHu rpada, onpeesieHue
KOJIMUECTBA PA3IMYHBIX MyTEH MEXKIY
BEPIIMHAMU OPUEHTUPOBAHHOTO
alUKINYecKoro rpada).

HepeBbsi. bunapnoe aepeBo. JlepeBps

OnpenensaTe NOHATUS «KMOAEIbY,
«MOJICTTUPOBAHUEY.
Knaccudunuposats Moaenu

10 33IaHHOMY OCHOBAHHIO.
OnpenensTh eI MOACITUPOBAHUS

B KOHKPETHOM CllyYae.

[IpuMEHSATh aNrOpUTMbI HAXOKICHUS
KpaTyalliux MyTel MeXAy BepIIMHAMHU
OpPUEHTUPOBAHHOTO rpada.
[IpuMEHSTh anroOpUTMBI ONPEIETICHHUS
KOJIMYECTBA PA3JIMUHBIX TyTEH MEXKITY
BEpUIMHAMH OPUEHTHUPOBAHHOTO
aIMKIIMYeCKOoTo Tpada.

[IpuBOOUTH IPUMEPHI UCITOIB30BAHUS
JIEPEeBBEB U TpadOB MPHU ONMUCAHUH
00BEKTOB U MPOLECCOB OKPYKAIOIIETO
MHUpa.

Ctpouts aepeBo nepedopa BapHaHTOB.
XapaKkTepu30BaTh UTPY KaK MOJAEIb
HEKOTOPOW CUTYyallNH.

JlaBaTp onpeneneHne BRIMTPBIIIHON
CTpaTeTHH.
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noucka. Criocobsl 00x0/a aepeBa.
[IpencraBienue apupMeTUUECKUX
BBIPAXCHUH B BUJE J€peBa.
JIMCKpETHBIE UTPHI IBYX UTPOKOB

¢ nostHOM uHpopmaruei. [Toctpoenue
JepeBa nepedopa BapuaHTOB, OMMCAHHUE
CTpaTeruu Urphl B TAOIMUHOMN (opme.
BEIMrphIITHBIE U IPOUTPHIIITHBIE
NIO3UIMH. BBIMTPHIIITHBIE CTPATETHH.

CpGIICTBa HCKYCCTBCHHOI'O MHTCJIJICKTA.

CepBucChl MAIMHHOTO TIEPEBOJIA U
pacrno3HaBaHUs YCTHOW peyH.
KoruutuBHBIE CEPBUCHI.
WNnentudukamms 1 nouck
U300paKeHUH, pacrio3HABaHUE JIII.
CamooOy4aromnyecsi CACTEMBI.
HckycCTBEHHBIN HHTEIIICKT

B KOMITBIOTEPHBIX UTPaX.
Hcnonbp3oBanue METOIOB
VCKYCCTBEHHOI'O MHTEIICKTa

B 00y4JaroNIuX CUCTEMaXx.
Hcnonp30BaHne METOA0B
VCKYCCTBEHHOI'O MHTEIICKTa

B poOoToTexXHUKE. IHTEepHET Bemiei.
[lepcriekTHBBI pa3BUTHUSA
KOMIBIOTEPHBIX HHTEJUIEKTYJIBHBIX
cucrem. HeliponHsie cetn

OnuchIBaTh BHIUTPHIIIHYIO CTPATETUIO
B 3aJJaHHOW UTPOBOU CUTyaLlUU

B (hopMe JepeBa Uiu B TAOJUYHOM
dbopwme.

[ToSCHATH NOHATUSA «UCKYCCTBEHHBIN
WHTEJUICKTY, «MAIIMHHOE 00yUEHUE.
[IpuBOIUTH IpUMEPHI 3a]1a4,
perIaeMbIX ¢ MOMOIIIBIO
HMCKYCCTBEHHOI'O MHTEJIEKTA.
Ilpakmuueckue padbomut:

1. Ilouck eviuepwvluinoii cmpamecuu

8 uepe ¢ noaHoU uHghopmayuetl.

2. Cpedcmea uckyccmeeHH020
unmeJiekma

Hroro no pazneny

18
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Paspnen 2. AropuTmMbl M IpOrpaMMHPOBaHKE

2.1 | DnemeHTHI TEOpUM 6 dopMmanuzanus MOHATHS aIrOpuTMAa. [TosICHATH MOHSITHUS «BBIYUCIUTEIIBHBIN
aJIrOPUTMOB Mammuna TeropuHra kax IIPOLIECC), «CIOXKHOCTH AJITOPUTMAY,

YHUBEPCAJIbHASI MOJIEIIb BEIYUCICHUM. «3(PEKTUBHOCTD AITOPUTMA.
Tesuc Yépua—Trropunra. [TpuBoauTh TpUMEPHI 3PHEKTUBHBIX
Mawuna [locma. aJrOPUTMOB.
Hopmanvnuie aneopugpmer Mapkosa. CocTaBisiThb IPOrpaMMBbI JJis1 MAIIHHBI
Aneopummuyecku nepaspeuwiumvle TrropuHra.
3a0ayu. 3a0aua ocmanosa. Hcnonvzoeamv Hopmanvhble
Heesosmoorcnocmv asmomamuyeckoui aneopugmer Mapkosa.
OMNAOKU NPOSPAMM. JlaBaTh OLIEHKY CJI0KHOCTH U3BECTHBIX
OueHKa CI0KHOCTU BBIYUCIIEHU. aJIrOPUTMOB.
Bpewms pabotel u 00bEM ucnionszyemoit | Ilpaxkmuueckue pabomet:
MaMsTH, UX 3aBUCUMOCTb OT pasMepa 1. Cocmasnenue npocmou npocpammol
UCXOIHBIX MaHHBIX. O1ieHKa ons mawunsl Totopunea
ACHUMIITOTUYECKOM CII0KHOCTH
aJITOPUTMOB. AJITOPUTMBI
MOJIMHOMHAJIBHOM CIIOAKHOCTH.
[lepeGopubie anroputmsl. [Ipumeps
Pa3JIMYHBIX AITOPUTMOB PEIICHUS
OJHOM 3a1a4M, KOTOPBIE UMEIOT
Pa3IUYHYIO CIIOKHOCTD

2.2 | AITOpUTMBI 28 [Ionck MPOCTHIX YKCEN B 33 IaHHOM Hcnonb30BaTh anropuTm «pemeTo

U CTPYKTYpPBI JAHHBIX

JIHATa30HEe C TOMOIIBIO AITOPUTMA
«pemero IpaTocheHar.
MHoropa3psiiHbI€ LIeJIbIC YHCIIa,
3a7a4u JJIMHHOU apru(METUKH.

Opatochena» s Moucka mpoCThIX
qycen B 33JJaHHOM JIharna3oHe.
[losicHATh NpUHIUIIBI 00Pa0OTKU
MHOT'OPa3psIAHBIX LEIbIX YHCE

44



CrnoBapu (accoliMaTUBHbIE MaCCHUBHI,
O0TOOpaxeHus1). XOUI-TaOTHUIbI.
[TocTpoenue anhaBUTHO-YaCTOTHOTO
cIoBapst 7S 3aJJaHHOTO TEKCTA.
Ananuz mexcma na ecmecmeeHHOM
sA3vIKe. Bvloenenue
nocie0osamenbHocmeti o WabioHy.
Pezynapuvie svipasicenus. Yacmommulil
AHAU3.

Creku. AHaIU3 MPaBUILHOCTH
CKOOOYHOTO BhIpakKeHUs. Berauciienue
apu(PMETHICCKOTO BBIPAKCHUS,
3aIIMCaHHOTO B MOCT(HUKCHOM dhopme.
Ouepenu. Mcnonb3oBanue ouepenu
JUTsl BpEMEHHOT'O XpaHEeHUS IaHHBIX.
Cesaznvle cnucku. Peanuzayus cmeka u
ouepeou ¢ NOMOWDBIO CEA3HBIX CNUCKOB.
Anroputmsl Ha rpadax. [Toctpoenue
MUHUMAaJBLHOTO OCTOBHOTO JIepeBa
B3BEIICHHOT'O CBSI3HOTO
HEOPUEHTHUPOBAHHOTO Tpada.

006x00 epagha 6 enyouny. Ob6x00 epaga
6 wupury. KommaecTBo pa3mundHbIX
MyTEW MEXAY BEPIIMHAMU
OPUEHTUPOBAHHOTO AIIMKIMYECKOTO
rpada. Anroput™ J{elKcTpsl.
Aneopumm Dnotioa—Yopwanna.

U peaJIn30BBIBATH COOTBETCTBYIOIINE
aJITOPUTMBI Ha SI3BbIKE
pOrpaMMHUPOBAHUS.

[TpumeHsTh cioBapu (acColMaTUBHbBIC
MaCCHBBI, OTOOpaKEHHMS) B 3a/1auax
00pabOTKU JTaHHBIX.

BBINOJIHATE IPOCTON aHAIU3 TEKCTA
Ha €CTECTBEHHOM SI3bIKE, B TOM YHCIIC
C UCIIOJIb30BAHUEM PETYIISIPHBIX
BBIPAKCHU .

[TosicHATH MPUHITUTIBI pabOTHI CTEKA
U OY€pEe.Id, UCIIOIb30BATh CTEKU

Y OYepeln sl pelIeHUs
aNrOPUTMUYECKUX 3a7a4.
Peann3o0BbIBaTh U UCIIOJIB30BATH
JIBOWYHBIC (OMHAPHBIC) TEPEBbSI

U Tpadbl A1 pelieHus 3a1a4
00pabOTKU JTaHHBIX.

Hcnonb30BaTh IMHAMUYECKOE
IpOrpaMMHUPOBAHUE

JUIS1 BBIYUCIIEHUSI PEKYPCUBHBIX
byHKIIUH, TOICYETa KOTUYECTBA
BApUAHTOB U PELICHUS 33724
ONTUMU3ALNY.

Ilpakmuueckue pabomol:

1. Ilouck npocmuix uucen 8 3a0aHHOM
ouana3some.
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[epeBbs. Peanusanuus nepesa

C TIOMOIIBIO CCBUIOYHBIX CTPYKTYP.
JIBonuHbIe (OMHAPHBIE) JEPEBbS.
[locTpoenue nepesa AJid 3a1aHHOTO
apu(pMETUUYECKOTO BBIPAXKEHUS.
PexypcuBHBIE aITOpUTMBI 00X0/12
nepesa. Vcnons3oBaHue cTeka u
ouepeau A 00xoaa aepesa.
JluHamMuueckoe mporpaMMUPOBAHUE
KaK METO/] PeIlIeHus 3a/1a4 C
COXpaHEHHEM TTPOMEKYTOUHBIX
pe3yNbTaTOB. 3a7auu, perraemMbie ¢
MIOMOIIBIO IMHAMUYECKOTO
POrPaMMHUPOBAHUS: BBIYUCIICHHUE
PEKYPCUBHBIX (DYHKIIUMA, TOACUET
KOJIMUECTBA BapUAHTOB, 331241
ONTUMH3AIUN

2. Peanuzayus evlyucnenui

€ MHO20PAa3PAOHBIMU YUCTAMU.

3. Ilocmpoenue angasummo-
YaCmMoOmHO20 ClL08aPsL 018 3A0AHHO20
mekcma.

4. Ananuz mexkcma Ha ecmecmeeHHOM
A3bIKe.

5. Buiuucnenue apugpmemuneckoco
8bIPAdICEHUS, 3ANUCAHHO20

6 nocmeuxcHot ghopme.

6. Ucnonvzosanue ouepeou.

7. Ucnonvzosanue depesves

O0J151 BLIYUCTEHUS apUDMemUUecKux
BbIPANHCEHULI.

8. Buiuucnenue onunvl Kpamuaiiuie2o
nymu mesxcoy eepuiuHamu spaga
(aneopumm [etikcmpol).

9. Buvluucnenue peKypcuHuix )yHKyul
C HOMOUBIO OUHAMUYECKO20
NPOSPAMMUPOBAHUSL.

10. I1oocuém rxonuwecmea sapuanmos
C HOMOUWBIO OUHAMUYECKO20
NPOCPAMMUPOBAHUS.

11. Pewenue 3a0au onmumuzayuu

¢ NOMOWBI0 OUHAMUYLECKO20
NpOSPaAMMUPOBAHUSL
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2.3 | OcHOBBI OOBEKTHO- 16 [Tousatue 060 0OBLEKTHO- [1osicCHATH OCHOBHBIE MPUHIIUIIBI
OpPUEHTUPOBAHHOTO OpUEHTUPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
MPOrPaMMHUPOBAHHUS nporpaMMupoBaHun. OOBEKTHI U MIPOrPaMMHUPOBAHHS.

kiaccol. CBOMCTBA U METO/IbI 00BEKTOB. | [I[poekTupoBaTh M HCIOJIB30BATH
OOBEeKTHO-OPHUEHTUPOBAHHBIN aHAU3. | MPOCTHIC KIACCHI 00BEKTOB.
Pa3paboTka mporpamMM Ha OCHOBE [TpoekTrpoBaTh UEPAPXUU KITACCOB
00BEKTHO-OPUEHTHPOBAHHOT'O MOAXOA. | ISk OIIMCAHUS TPEAMETHOM
WNukancynsanus, Haclea0BaHKE, obmactu.
OJTUMOPPU3M. PaspabaTeiBaTh MpOTrpaMMbl
Cpensl ObICTpO pa3paboOTKu Cc rpaduyecKuM UHTEpPEHcoM.
nporpamm. [IpoexktupoBanue N3yuats BTOpOW SA3BIK
uHTepdeiica moap30BaTes. IPOrpaMMHUPOBAHUS
Hcnonb30BaHue TOTOBBIX yIpaBisieMbiX | [Ipakmuueckue padomoi:
AJIEMEHTOB JIJIs1 TOCTPOCHHUS 1. Hcnonvzoeanue 2omogulx Kiaccos
uHTepdeiica. 8 npozpamme.
00630p A3BIKOB MPOrPAMMHUPOBAHHS. 2. Paspabomxka npocmoti npocpammoi
[TonsiTue o mapagurmax C UCNONIb30BAHUEM KIIACCOS.
pOrpaMMHUpOBaHus. M3yuenue 3. Paspabomka xnacca,
8MOPO20 A3bIKA NPOCPAMMUPOBAHUS UCNONIL3YIOULe20 UHKANCYIAYUTO.

4. Pazpabomka uepapxuu K1accoa.

5. Paspabomka npoepammoi

¢ epaghuueckum unmepgheticom

Uroro no pazgeny 50
Pa3nen 3. UndopmannoHHbIe TEXHOJOTHH

3.1 | KomnsrotepHo- 8 DTarbl KOMIBIOTEPHO- Beiaenars aTamnbl KOMIOBIOTEPHO-
MaTEeMaTUIECKOE MaTEMaTHIECKOTO MOICITUPOBAHUS MaTEMaTHIECKOTO MOJEITHUPOBAHUS
MOJICITUPOBAHUE MIOCTaHOBKA 3aJ]a4d, pa3padoTKa Y PEATM30BBIBATH UX C TIOMOIIIHIO
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MOJIENTH, TECTHPOBAHUE MOICIIH,
KOMIIBIOTEPHBIN

AKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB
MOJICITUPOBAHMSI.

JluckpeTu3anus npu MaTeMaTHIeCKOM
MOJICJTMPOBAHHMH HETIPEPBIBHBIX
npoiieccoB. MoienpoBanue
JBWKEHUS. MoenrpoBaHue
OMOJIOTHYECKHUX CHCTEM.

MaremaTuueckme MoJIeIu

B DKOHOMUKE. BbhIuncinTeIbHbIC
AKCHEPUMEHTHI C MOAEIISIMU.
Komnvromeproe moodenuposanue
cucmem ynpaeieHus.

O6paboTka pe3yJIbTaTOB
’KCIepUMeEHTa. MeTo HauMEeHbIINX
kBaApaTtoB. OLEHKa YHCIIOBBIX
napamMeTpoOB MOJIETUPYEMBIX 00 bEKTOB
U rpoueccoB. BocctaHoBneHue
3aBUCUMOCTEN IO pe3yibTaTaM
DKCIIEPUMEHTA.

BepositHocTHBIE MOIETH. METOBI
Mounre-Kapno. Umutannonsoe
MozenupoBanue. CuCTEMbl MAaCCOBOTO
00CTy>)KMBaHUS

IPOTrPaMMHOT0 00ECIICUEHUS.
[TosicHATH HEOOXOIUMOCTH M CYIITHOCTD
JTUCKPETU3AINN TTPU PEIICHUA
BBIYHUCITUTEIBHBIX 33]1a4 C TIOMOIIBIO
KOMIIBIOTEPOB.

Hcnonb30BaTh UMUTAITHOHHOE
MOJICJIMPOBaHKE, B TOM YHUCIIC Ha
OCHOBE BEPOSITHOCTHBIX MOJICTICH.
OO0pabaTeIBaTh pe3yiabTaThl
IKCIIEPUMEHTA.

Ilpaxmuueckue padomut:

1. Mooenuposanue osudxicenus.

2. Mooenuposanue buonocuyecxkux
cucmenm.

3. Umumayuonnoe moodenruposarue
¢ nomowwro memooa Monme-Kapio.
4. Obpabomka pe3ynrbmamos
9KCNnepuMenma
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3.2

ba3sl nanHbBIX

10

Tabnuunble (pensiuoHHbIC) 0a3bl
naHHbIX. Tabmuia — npeacTaBiIeHUE
CBEJCHUI 00 OJTHOTHUITHBIX OOBEKTaX.
ITone, 3anmuck. Kimrou Tabnunel. PadoTa
C TOTOBOM 0a30¥ JaHHBIX. 3alIOJTHEHUE
6a3bl fanHbIX. [louck, copTupoBKa u
bunpTpanus 1aHHbIX. 3ampPOoCh

Ha BBIOOPKY JTaHHBIX. 3aMPOCHI

¢ mapameTpamu. Beraucisiemblie mosis
B 3ampocax.

MHuorota0an4Hble 0a3bl JaHHBIX.
Tunsl cBsA3el MEXy TaOTUIIAMH.
Buemnuii ximrou. LlenocTHOCTE 0a3bl
JAHHBIX. 3aMPOChl K MHOTOTaOJIMYHBIM
0a3zaM JTaHHBIX.

OcHoBHble NPUHYUNBL HOPMATUZAYUU
6a3 oannwvix. A3vlK ynpaenenus
oannvimu SQL. Coz0arnue npocmulx
3anpocos Ha s3vike SOQL Ha 6b100pKy
OAHHBIX U3 OOHOU MAOIUYBL.
Hepensyuonnvie 6azvl 0anmbix.
IKCcnepmmuble cucmemol

XapakTepu3oBath 0a3y JaHHBIX KaK
MOJIENIb IPEIMETHOM 00IacTH.
[IpoekTrpoBaTh MHOTOTA0IUYHYIO 0a3y
JTAHHBIX.

OcyIecTBIsATh BBOJ M PEAAKTUPOBAHKE
JTAHHBIX.

OcymecTBIsATh COPTUPOBKY, TOUCK

¥ BBIOOD JTAHHBIX B TOTOBOM 0ase
JTAHHBIX.

dopMUpPOBaTH 3aIIPOCHI HA IIOUCK
JAHHBIX B CPEJIC CUCTEMBI YIIPABJICHHSI
0a3zaMH JaHHBIX.

YrnpapnaTs 6a30# TaHHBIX

C TIOMOIIIBIO MPOCTHIX 3aMTPOCOB

Ha s361ke SQL.

[TosicHsTH 00JACTH PUMEHEHUS,
JIOCTOMHCTBA U HEJOCTATKH
HEPENAIMOHHBIX 0a3 JaHHBIX

B CPaBHEHUH C PEISITMOHHBIMHU.
Ilpakmuueckue pabomut:

1. Paboma c comoeoti 6a301i OaHHbIX.
2. Pazpabomka mrocomabauunoti 6azvi
OaHHbIX.

3. 3anpocwl kK MHO2OMAbIUYHOU Daze
OaHHbIX.

4, Vnpasnenue 0aHHBIMU C NOMOUWDBIO
azvika SQL
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3.3 | Beb-caiitsl 14 WuTepHer-npunoxenus. [lonsatue o [TosICHATH NPUHLIKIIBI TEXHOJIOTHH
CEPBEPHOU U KIIMEHTCKOW YaCTAX CaUTa. | «KJIMEHT — CEPBEP» Ha IIpUMeEpe
TexHOJIOrUsI «KIIMEHT — CEPBEP», €€ B3aUMOJIEHCTBUS Opay3epa
JIOCTOMHCTBA U HeAocTaTKi. OCHOBBI u BeO-cepBepa. Co3niaBath MpoCThIe
si3pika HTML 1 kackaaHbIX TaOJIHII BeO-CTpaHUIIbI, UCTIOIb3YS SI3bIK
ctuneit (CSS). Cuenapuu Ha si3bIKE pasmetku HTML, kackanHbie TaOIUIIBI
JavaScript. ®opMer Ha BeO-CTpaHUIIE. CTHUJIEH U CLIEHApHUH Ha S3bIKE
Pa3menienue Be6-caiitoB. Yciyra JavaScript. OnuchIBaTh TEXHOJIOTHIO
XOCTHHTA. 3arpy3ka ¢aiioB Ha CalT pa3MeIleHUs CaiTOB B ceTH VIHTEpHET.
Ilpakmuueckue pabomut.
1. Coz0anue mexcmosot
6eO-cmpanuybl.
2. Co30aHue 6eb-cmpanuybl,
sKAOHAOW el MyIbmumMeOuliHble
00vexmul (PUCYHKU, 38YKO8ble OAHHbLE,
8U0€0).
3. Ogopmnerue cmpanuysbl ¢ NHOMOWBIO
KACKAOHBIX MaOIuy cmuJell.
4. Ucnonvzosanue cyenapues Ha A3viKe
JavaScript
3.4 | KomnbrorepHas 8 BBon n3o00pakeHuii ¢ UCMONB30BaHUEM | BBIMOJIHATE 00y KOPPEKITHIO
rpaduka Pa3TUYHBIX [MU(PPOBBIX YCTPOUCTB U (POBBIX U300pAKEHUT.

(mdpoBbIX poToanmapaTtoB u
MHKPOCKOIIOB, BUJIEOKaMep, CKAHEPOB
U JPYTUX YCTPOWCTB).

I'paduueckunii penakrop. Paspemienue.
Kangpuposanue. McnipaBienue

[IpuMEeHSITh UHCTPYMEHTHI
rpadugeckoro peaakTopa K OTeIbHBIM
o0nacTaM n300paxeHusl.

CTpouTh MHOTOCIIOMHBIE H300paKEHUS
C UCIIOJIb30BAHUEM MACOK, TOTOBUTH
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ICPCIICKTUBLI. FI/ICTOFpaMMa.

Koppekuus ypoBHe, KOppeKuus LBETA.

OOGecuBe4YrBaHUE IIBETHBIX
nu3zo0paxkenuit. Perymsp. Pabora

¢ obnactsaMu. OUIbTPHI.
MHorocnoliHble n300paxeHus.
TexkcroBble con. Macka cios.
Kananel. CoxpaHneHue BbIICIICHHON
obnactu. [ToaroToBka WiTrOCTpaui
JU1s1 BeO-CaiiTOB. AHUMUPOBAHHBIE
U300paKeHUsI.

Bexropnas rpaduka. [lpumMutussL.
N3meHeHne nopsiika 3J1€MEHTOB.
BripaBHMBaHUE, pacnpeieliCHHE.
I'pynmupoBka. Kpussie. @opmaTsl
BEKTOPHBIX PUCYHKOB. Vcnionb3oBaHue
KOHTYpOB. BekTopu3anus pacTpoBbIX
N300paKeHUH.

[IpyHIMITBI TOCTPOEHHUS U
pEeIaKTUPOBaHUS TPEXMEPHBIX
mozenei. CeTouHble MOJIENH.
Marepuansl. MoaenupoBanue
HMCTOYHUKOB ocBelieHusi. Kamepsi.
AnnutuBHbIe TeXHOJNOTHU (3D-
npuHTepsl). [loHATHE O BUpPTyaIbHOM
pEATLHOCTH Y IOTIOJTHEHHOM
peanbHOCTH

WLTIOCTPALIAHN TS pa3MEeIeHUS

Ha BeO-caliTax, co3/1aBaTh
aHUMUPOBAHHBIC H300paKCHUS.
CoznaBaTth BEKTOPHBIE H300PAKEHUS
C TIOMOIIIBIO PEIaKTOPa BEKTOPHOU
rpa WKy WM HHCTPYMEHTOB
TEKCTOBOTO TIPOIECCOpA.
Ilpakmuueckue pabomut:

1. Obpabomxa yugposwvix
gdomoepaguii (kaopuposanue,
ucnpasieHue nepcnekmussl, KoppeKyus
YposHell, KoppeKyus yeema,).

2. Pemywv yughposwix homoepaghuii.
3. Mrozocnotinble uzoopasicetus.

4. AHumuposanHvie u300padiceHus.

5. BexmopHnas epaguxa
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3.5 | 3D-monenupoBanue 8 [IpuHIMIBI TOCTPOEHUS U [TosICHATE NPUHLIUIIBI TOCTPOCHHUS
pEIaKTUPOBAHUSA TPEXMEPHBIX TPEXMEPHBIX MOJEIIEH.
mozaenei. CeTouHble MOJIENH. BbInosiHATH onepauu 1mno nocTpoSHHUIO
Marepuansl. MoaenupoBaHue Y PEIaKTUPOBAHUIO TPEXMEPHBIX
UCTOYHUKOB ocBelleHus. Kamepsl. MOJIEIIEH.
AnnutuBHBIC TeXHOJIOrHH (3D- Pa3zmemarte Ha BUpTyanbHOU CLIEHE
MIPUHTEPHI). MCTOYHUKH OCBEILIEHUS U KaMepBhl.
[TonsiTue 0 BUPTYaIbHOM peaibHOCTU [TprBOIUTH TPUMEPHI UCTIOTH30BAHHMSI
U JIOTIOJIHEHHON PeaIbHOCTH TEXHOJIOTUH BUPTYaIbHON
¥ JIOTIOJITHEHHOM peabHOCTH.
Ilpakmuueckue pabomut:
1. Coz0anue npocmuix mpéxmepHvix
Mooenell.
2. Cemounbie mooeru.
3. Penoepune
Hroro mo pazgeny 48
Pe3epBHOE Bpems 20
OBUIEE KOJIMYECTBO 136
YACOB IIO ITPOI'PAMME
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