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Pabouas nporpamma no yueOHoMmy mnpenmety «HHpopmaTrka» (yriyOJE€HHbBIN
ypoBeHb) (mpenmeTHass obOmacth «Martematuka W uHpoOpMaTHKay)  (maiee
COOTBETCTBEHHO — Iporpamma 1o uH(popMmaTHKe, HHPOPMATHKA) BKIIOYAET
MOSICHUTENbHYIO 3aIUCKY, COJiepKaHue O0yUeHHU s, TUIAHUPYEMbIE PE3YIIbTAThl OCBOCHUS
MPOrpaMMBbl 10 UHPOPMATUKE, TEMATHUECKOE INIAHUPOBAHKE

CopepxaHue OO0ydeHHUsI PpaCKpbIBa€T COJEpXKATENbHbIE JHUHUU, KOTOpbIE
MpeajaratoTcsl JUisi 00s3aTeIbHOTO M3YYEHHUS B KaXKJIOM KJIacCce€ Ha YPOBHE CPEIHEro
o01rero oOpazoBaHuUs.

[Inanupyemble pe3ynbTaThl OCBOCHHSI MPOTpaMMBbl 10 HH(POPMATHUKE BKIIOYAIOT
JUYHOCTHBIE, METalpeAMETHbIE Pe3yJbTaThl 3a BECh IMEpPUOJA OOYYEHHs HAa YpOBHE
cpenHero oOmero o0pa3oBaHusi, a TaKXKe MPEAMETHbIE JIOCTHXKEHHSI O00ydarolerocs
3a KaXJIbIi TOJ] 00yYeHus.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo wuHpopmaTuke (yriayOJ€HHBIM ypOBEHB) Ha YpPOBHE CPEIHETO
obmrero obpa3oBaHus pa3paboTaHa Ha OCHOBE TPeOOBaHUU K pe3yjbTaTaM OCBOCHUS
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
oOy4eHHMsI, BOCIIUTAHUSI U PA3BUTHUS OOYYaIOIIUXCS CpPEJCTBAMU YYEOHOIo IMpeameTa
«adopmatuka» Ha yriayOoJEHHOM YpOBHE, YCTAHABIMBAET 005S3aTEIIBHOE MPEIMETHOEC
coliep kaHue, MPeayCMaTPUBAET €ro CTPYKTYPHUPOBAaHUE 1O pa3jeliaM U TeMaM Kypca,
OTpeJieNisieT paclpe/iefieHne ero Mo kiaccam (rojgam H3ydeHus), Aa€T MPUMEpPHOe
pacmnpeneneHue y4eOHbIX 4acoB MO TEMAaTUYECKUM pas3fieiiaM Kypca U peKOMEHIYeMYO
(mpuMepHYI0) TOCIEAOBATENIBHOCTh WX H3YUYEHHUS C YYETOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKK y4eOHOTO TpOIlecca, BO3PACTHBIX OCOOCHHOCTEH
00yJaromuxcs.

[Iporpamma mo wuHMOpPMATHKE OMpENENseT KOJUYECTBEHHBIE M KayeCTBEHHBIE
XapaKTepUCTUKH Y4EOHOro Marepuana Juisi KaXJA0ro Tojla HM3ydeHWs, B TOM YHCIE
JUISL  COJIEP KATEeNIbHOTO HAIOJIHEHHSI PAa3HOTO BUJA KOHTPOJsS (IMIPOMEKYTOYHOMN
aTTecTaluy O00YYarONINXCs, BCEPOCCHICKUX MPOBEPOYHBIX pabOT, TOCYIapCTBEHHOMN
uTOroBOM  arrecrammm). [Iporpamma mo uHOpMaTHKe  SBISIETCS  OCHOBOM
JUISL COCTABJICHHS aBTOPCKUX YUYEOHBIX TPOTpaMM M Y4eOHWUKOB, TIOYPOUYHOTO
TUTAHUPOBAHUS Kypca YUUTEIEM.

NudopmaTika B cpemneM o01meM 00pa30BaHUH OTPAKAET:

CYITHOCTh MH()OPMATHKHU KaK HAYYHOW JUCITUTUIMHBI, H3y4aloeil 3aKOHOMEPHOCTH
MPOTEKaHUS Y  BO3MOXKHOCTA  aBTOMAaTH3alMA  HWH(POPMAIMOHHBIX IPOIIECCOB
B Pa3JIMYHBIX CHCTEMAX;



OCHOBHBIE 00JIaCTU MPUMEHEHHSI HUH(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 JTAallOM HENpPEephIBHOM MOATOTOBKM OOy4arolmuxcsi B 00J1acTu
nHpopMatTuku # UHOOPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, OMUpaACTCS
Ha cOoJepKaHue Kypca HH(HOPMATHUKUA YPOBHS OCHOBHOI'O OOILIEro 0Opa30BaHMS U OIBIT
MOCTOSIHHOTO TMPUMEHEHUsT WHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUM, HaET
TEOPETUYECKOE OCMBICICHUE, HHTEPIIPETAIUIO U 0000IIEHNE 3TOTO OMbITA.

PesynbTathl  yrnyOn€HHOTO  ypOBHS — M3Yy4YeHHsT ~ y4yeOHOTO  mpeamMeTa
«MHdopMaTrkay OpUEHTUPOBAHBI HA TIOJYUEHHE KOMIETEHTHOCTEH AJi OCHeayomen
npodeccuoHaIbHOM AESTENbHOCTH KaK B paMKax JaHHOM NpeIMETHOM o0yacTd, Tak
U B CMEXHBIX ¢ Helt oOsactsax. OHU BKIIFOYAIOT B CeOsI:

OBJIQJICHUE KIIFOUCBBIMHU MOHATUSMH M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX CTPOUTCS
JlaHHasi TMpeaMeTHas o00JacTh, paclo3HaBaHWE COOTBETCTBYIOIIMX WM IPU3HAKOB H
B3aUMOCBS3€H, CIMOCOOHOCTh JEMOHCTPUPOBATh PA3JIUYHBIC MOJXOJbI K H3YYCHHIO
SIBJICHUH, XapaKTEPHBIX JIJIs U3y4aeMOU MpeIMETHON 00IacTu;

yYMEHHE pellaTh TUIOBbIE MPAKTUUYECKUE U TEOPETHUUECKHE 3a/1aud, XapaKTepHbIe
JUTSL UICTIOJIb30BaHUs METOZ0B U MHCTPYMEHTAapHUsl TaHHON MPeIMETHON 00J1acTH;

HaJIMYWE MPEICTABICHUN O TaHHOU MpEeAMETHON 00JaCTH KakK IIeJIOCTHON Teopuu
(COBOKYITHOCTH T€OPHi), OCHOBHBIX CBSI3X CO CMEKHBIMU O00JACTIMU 3HAHUI.

B pamkax yrayOnéHHOoro ypoBHS u3ydeHUsT HWHGOpPMATHKU OOecreyuBaeTcs
[[EJICHANpPaBIIEHHAsT TOJITOTOBKAa O0O0ydYalolmuxcsi K MPOJOJDKEHHUIO  00pa3oBaHUs
B OpraHm3aiusx NpopecCHOHAIBHOTO  00pa3oBaHMs IO  CICIHAIBHOCTSIM,
HETMOCPEJICTBEHHO CBSI3aHHBIM C HU(DPOBBIMU TEXHOJOTHSAMHU, TAKUM KaK MPOrpaMMHast
UHXeHepus, uHpopMamuoHHas  0e30mMacHOCTh,  MH(POPMAIMOHHBIE  CHCTEMBI
Y TEXHOJIOTUHU, MOOMIIbHBIE CUCTEMBI U CETH, OOJIbIITNE JaHHBIC U MAIIMHHOE 00yUYeHUE,
MPOMBIIIJICHHBIA ~WMHTEPHET BEIIEW, WCKYCCTBEHHbIH HWHTEIUVIEKT, TEXHOJIOTUU
OecipoBOTHOM  CBSI3W,  POOOTOTEXHWKA, KBAaHTOBBIE  TEXHOJOTHH, CHCTEMBI
pacnpenen€éHHOro peecTpa, TEXHOJIOTUHA BUPTYaIbHOU U JIONIOJHEHHON PEalbHOCTEM.

OcHoBHas 11e11b U3y4deHus yuebHoro npeamera «MHpopmarrka» Ha yriayOnEéHHOM
YpPOBHE cpeaHero ooOmiero oOpa3oBaHUsS — OOECICUeHHE JadbHEHIEro pa3BUTHS
MH(OPMAITMOHHBIX KOMIETEHITUH 00yJaromerocs, ero TOTOBHOCTH K KU3HH B YCITOBHUSAX
pa3BHUBAIOMIETOCS WH(DOPMAIMOHHOTO OOIIEeCTBA W BO3PACTAIONMICH KOHKYPEHITUH
Ha phIHKE Tpyna. B cBsa3u ¢ atum m3yuenue uHpopmatuku B 10—11 kmaccax AOMKHO
00eCIeUnTh:

c(hOpMHPOBAHHOCTH MHPOBO33PCHUS, OCHOBAHHOTO Ha TOHUMAHUU POJH
uHOopMaTHKH, HHPOPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTUN B COBPEMEHHOM
00IIecTBE;

c(hOpMUPOBAHHOCTb OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOT'O MBIIILICHUS;



c(hOopMUPOBAHHOCTh YMEHUHN pazinnyath (HAKThl U OLIEHKH, CPABHUBATH OILICHOYHBIE
BBIBOJIbI, BHUJIETh UX CBSI3b C KPUTEPHUSIMU OLICHUBAaHUS U CBSI3b KPUTEPHUEB
C ONpeAeIEHHOM CUCTEMOM ILIEHHOCTEH, MPOBEPATh HAa JOCTOBEPHOCTh WM 0000IIATh
uH(pOpMaIHIO;

c(hOpMUPOBAHHOCTh MPEJICTABICHUN O BIUSHUM HH(GOPMAIMOHHBIX TEXHOJOTHI
Ha JKU3Hb 4YeJlOBeKa B O0OIIECTBE, MOHUMAHUE COLUAIBHOTO, 3KOHOMUYECKOTO,
MOJIUTUYECKOTO, KYJIbTYPHOTO, IOPUIUYECKOr0, MPUPOAHOTO, HSProOHOMHUYECKOTO,
MEIUIIMHCKOTO U (PU3HOTOTUUECKOTO KOHTEKCTOB MH(POPMAITMOHHBIX TEXHOJIOTUH;

NPUHSATAE TPABOBBIX M OSTUYECKUX ACTIEKTOB HH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHHME OTBETCTBEHHOCTU JIIOJIEH, BOBJEUYEHHBIX B CO3/IaHME€ M HCIOJIb30BAHHE
MH(OPMAIIMOHHBIX CUCTEM, paCIpOCTpaHEeHUE UHPOPMAITUH;

CO3/IJaHUE YCJIOBUU JIJIi pa3BUTHS HABBIKOB Y4e€OHOH, NPOEKTHOM, Hay4dHO-
UCCJIEJIOBATEILCKOM W  TBOPYECKOM  JEATETbHOCTH, MOTHBALMM  OOYYAIOIINXCS
K CaMOPa3BUTHIO.

B copepxxanunm ydeOHoro mpeamera «WHdopmaTuka» BBIACISIOTCS YETbIpe
TEMaTUYECKUX pa3jiena.

Paznen «l{udpoBas rpaMOTHOCTH» MOCBAIIEH BOMPOCAM YCTPOHCTBA KOMITBIOTEPOB
U JPYruX DOJEMEHTOB MHU(GPOBOTO OKPYKCHHUS, BKJIIOUAs KOMIIBIOTEPHBIC CETH,
UCIIOJIb30BAHUIO CPEACTB  OMEpPallMOHHON CcHucTeMbl, pabore B cetn MHTepHer
Y UCTIOJIb30BAHUIO HHTEPHET-CEPBUCOB, MH(POPMAIITMOHHON 0€3011aCHOCTH.

Paznen «Teopernueckne OCHOBBHI MH(POPMATUKHNY BKIIOYAET B c€0s MOHSITHUHHBIN
anmapar  UMHGOPMATHKH, BOMPOCHl  KOJUPOBAHUS  HMHPOpMALMM, HU3MEPEHUs
UH(POPMAIIMOHHOTO 00bEMa JaHHBIX, OCHOBBI aireOpbl JIOTUKH M KOMITBIOTEPHOTO
MOJIETTUPOBAHMSI.

Pazmen «Anroput™Mbl W TPOrpaMMHUPOBAHME» HANpaBlIE€H Ha pPa3BUTHE
AITOPUTMUYECKOTO MBIIUICHUS, pa3pabO0TKy alrOpUTMOB MU OLEHKY HMX CI0XHOCTH,
dbopMHUpOBaHUE HABBIKOB pealu3allMd MPOTrpaMM Ha S3bIKaX MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen «MHpOpManMOHHBIE TEXHOJOTHW» TOCBAIMIEH BOMPOCAM MPUMEHEHUS
WH(OOPMAITMOHHBIX TEXHOJOTUW, pPEATM30BAHHBIX B MPHUKIAJAHBIX MPOTPAMMHBIX
MpOAYKTaX M HWHTEPHET-CEpBUCAaX, B TOM UHWCIE B 3aJayax aHajlu3a JIaHHbIX,
MCITIOJIb30BaHUIO 043 TAHHBIX U AJIEKTPOHHBIX TAOJHIL 111 PEIICHUS PUKIIATHBIX 3a]1a4.

B npuBenénHoMm manmee coaepxkaHuu ydeOHoro mpenmera «MHpopmaTukay
KYPCHUBOM BBIJICJI€HBI JOMOJHUTEIbHBIE TEMbI, KOTOPbIE HE BXOIAT B 00S3aTENbHYIO
nmporpaMmy OOy4YeHUs, HO MOTYT OBITh TPEIJOKEHBI IS W3YYEHUS OTAEIbHBIM
MOTHBHUPOBAHHBIM U CIIOCOOHBIM 00YYaIOITUMCH.

Yrnyonénnbrit YPOBEHb U3y4YEeHUs UH(OPMATHKU PEKOMEHAyeTCs
JUISE  TEXHOJIOTUYECKOro  mpoduis,  OPHUEHTHPOBAHHOTO Ha  WHXXEHEPHYIO
u  uHPOPMALMOHHYIO Cc(depbl NESITENbHOCTU. YTIYyOJIEHHBIM YpOBEHb W3Yy4YCHUS
nHpopMaTUKKU  OOECIEeUMBACT: MOJATOTOBKY OOYyYarOlIUMXCsl,  OPUEHTUPOBAHHBIX
Ha CIENHUAIBHOCTH B 00JIACTH UH(POPMAIIMOHHBIX TEXHOJIOTUN U WHXKEHEPHbIC



CIIEUAIBHOCTH, YYaCTUE B IPOEKTHOM U UCCIIEAOBATEINBCKON IEATEILHOCTH, CBA3aHHOU
C COBpPEMEHHBIMHM HAMPABJICHUSIMH OTpaciii MHOOPMAUMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJOTHH, TOATOTOBKY K Y4YacTUIO B OJAMIOMAIax W cjpade EpuHoro
roCyJapCTBEHHOT0 PK3aMeHa 1Mo uH(popMaTHke.

[TocnenoBaTenbHOCTh M3YUYEHUsI TEM B Ipejenax OJHOTO Tojla 00yYeHUsS] MOXKET
OBITh U3MEHEHA IO YCMOTPEHHUIO YUUTENsl MPU MOATOTOBKE paboueld MporpaMmbl
Y MOYPOYHOTO IJIAHUPOBAHHS.

OO611ee 4ncio 4acoB, pEKOMEHIOBaHHBIX JUIs M3y4deHus nHdopmaTuku — 272 yaca:
B 10 kmacce — 136 gyacos (4 yaca B Hexenro), B 11 kimacce — 136 gacos (4 yaca B HEIEIIO).



COJIEP) KAHUE OBYUYEHUS!

10 KJIACC

Iu¢pposast rpaMOTHOCTH

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

[TpuHuunel paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. ApXUTeKTypa (HoH
Hetimana. [lapsapockas apxumexmypa. ABTOMaTHYECKOE BBIIIOJTHEHUE MPOTPAMMBI
npoiieccopoM. OnepaTuBHasi, MOCTOSIHHAS U I0JTOBpeMeHHas nmamsiTb. OOMEH TaHHBIMU
¢ moMouIbto muH. KOHTpouiepbl BHENTHUX YCTPOUCTB. [IpsiMoii 1OCTyN K MaMsTH.

OCHOBHBIE TEHACHIHUM Pa3BUTHUSI KOMIIBIOTEPHBIX TexXHoJorui. IlapamienbHbie
BbIUMCIICHUs1. MHoromnpoueccopusie cuctembl. CynepkoMnbioTepbl. PacnpenenéHubie
BBIYUCJIUTENILHBIE CUCTEMbl U 00pabOTKa OOJIBIIUX JTaHHBIX. MOOUIBHBIE HU(PPOBBIC
YCTPOWCTBA HM HUX POJb B KOMMYHHUKAIUSAX. BCTpoeHHBIE  KOMIIBIOTEPHI.
MuxkpokoHTposiepsl. PoGoTr3npoBaHHbie MPOU3BOACTBA.

[IporpammHoe oOecrieueHre KOMIBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM. Bubl
nporpaMMHOr0 o0ecrieueHuss W WX Ha3zHaueHne. OCOOCHHOCTH MPOrpPaMMHOTO
obecrieueHus: MOOUIBHBIX ycTpoicTB. [lapannensHoe nporpamMmmupoBanue. CUCTEMHOE
nporpaMMmHoe  obecrniedeHue. OrnepanMoHHbIE CUCTEMBL. YTWIUTHL. JlpaiiBepbl
ycTpoiicTB. MHCTAIUISAIMS U ICMHCTAIUISIUS IPOTPAMMHOTO 00€eCTIeueHusI.

daiinoBeie cucTeMbl. [IpuHIMIBI  pa3melieHds W UMeHOBaHMs  (paitioB
B 1oJTroBpeMeHHoM namsitu. [1la6inoubl s onucanus rpynn ¢ansos.

[Iporpammuoe obGecnedenue. JluieHsupoBaHue MNPOTPaMMHOIO oOecTeueHus
u 1udpoBeIx pecypcoB. IlpomnpuerapHoe m CBOOOIHOE MPOrpaMMHOE ObOecTeYeHUE.
KoMMepueckoe M HEKOMMEpPYECKOE HCIOJIb30BAaHUE MPOrPAMMHOTO OOECTICUECHHUS
u 1uudpoBeiXx pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBaeMas 3aKOHOJATEIHCTBOM
Poccuiickoit  ®epepanu 32 HENPABOMEPHOE  HCIOJB30BAHWME  IPOTrPAMMHOTO
obecrieueHUsI U MUPPOBBIX PECYPCOB.

[IpyHUMNBI TOCTPOEHUSI U anmnapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
Cetesie mpotokodibl. Cetb MHTEpHET. Anpecanus B cetu MiaTepHeT. IIpoTokoiibl cTeka
TCP/IP. Cucrema JOMEHHBIX UMEH.

Pasnenenne |P-cetm Ha mnoxcerm ¢ nomompro Macok mnoxacereil. CereBoe
agMuHucTpupoBanue. [lomydueHue MAaHHBIX O CETEBBIX HACTPOMKAaX KOMIIBIOTEPA.
[IpoBepka Hamuuus CBS3M C y3i10M ceTd. OmnpeaelneHre MapuipyTa JIBUKEHUS
MaKETOB.

Bunwr JIeSITeIbHOCTH B ceTu HNuTepHeT. CepBuchl HNuTepHerTa.
['eonndopmarmonapie CHUCTEMBI. [ €0NOKAIMOHHBIE CEPBUCHI PEATHLHOTO BPEMEHHU
(mampuMmep, JOKanus MOOWUIBHBIX TEJE(POHOB, OMNpEACCHUE 3arpyKEeHHOCTH
aBTOMarucTpasiei), MHTEpHET-TOProBsi, OpPOHUPOBAHUE OUIIETOB U TOCTUHMUII.

! KypcuGOM BBIJICJICH MAaTCpHUall, KOTOpLIfI HE ABIIIETCA 00s3aTeIbHBIM Ipyu U3Yy4CHUU U HC BXOAUT B COACPIKAHUC
HpOMG)KyTO‘IHOﬁ HIIA UTOTOBOM aTTeCTaluy 1o NpeaMETYy.



['ocynapcTBeHHBIE DJIEKTPOHHBIE CepBHCHI W ycayru. CouuanbHblE CETH —
OopraHu3alys KOJUIEKTUBHOTO B3aUMOJEHCTBUSA M OOMeHa AaHHBIMU. CeTeBOM 3THUKET:
npaBWwia MOBEACHHS B KuOeprpocTpancTBe. [Ipobiema MOAIMHHOCTH MOJIYYEHHOM
nHpopmanu. OTKpbITEIE 00pa30BaTENbHBIE PECYPCHI.

TexHOreHHbIE M JKOHOMUYECKHE YIPO3bl, CBS3aHHBIE C MCIOJIB30BAHUEM
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX ~ Te€XHOJOrui. OO0ume mnpoOiaemMbl 3al[UThI
uHpopmauu 1 HHPopMaUUOHHON Oe3zomacHocTH. CpeacTBa 3amUThl UHGOPMALIUU
B KOMIBIOTEpPAaX, KOMIBIOTEPHBIX CETAX U ABTOMATHU3UPOBAHHBIX HH(OPMAIIMOHHBIX
cuctemax. IIpaBoBoe oOecneueHne MHGOPMAIIMOHHON O€30MACHOCTU. DeKMpOHHAs
Yughposas noonucs, cepmuuyuposanrsvlie caumol U OOKYMeHmMbl.

[IpenoTBpallieHrie HECAHKIIMOHUPOBAHHOIO IOCTYTA K TUYHONU KOH(UIEHIIUATbHO N
uH(OpMAIIMH, XpaHSILEHcs Ha NEPCOHATIBHOM KOMIMBIOTEPE, MOOMIIBHBIX YCTPOIMCTBAX.
BpenonocHoe nporpammHoe obecrieueHre U crnocoObl 00pbObI ¢ HUM. AHTUBUPYCHbBIE
nporpamMmbl. OpraHuszanus JIMYHOTO apxuBa uMHpopmaimu. PesepBHoe KomMMpoBaHHE.
[TaposibHas 3ammTa apXxuBa.

udppoBanue nanubix. CumMeTpuuHble U HecuMmMmeTpuuHble mU@pbl. [Hudper
npoctoit 3amennl. [ludp Llesaps. [udp Buxenepa. Anroputm mudpoBanus RSA.
Cmezeanoepadghus.

TeopeTnyeckne 0CHOBbI HHPOPMATHKH

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

HenpepbiBHBIE ¥ JUCKpETHbIE BEIWYMHBI U curHaiael. Heob6xogumocTsb
JTUCKpeTU3aluy HHGOpMaIUU, IpeIHa3HAYeHHOM JIJIsl XpaHEHUs, epeayl 1 00paboTKH
B IIU(PPOBBIX CUCTEMAX.

JIBonuHO€ KOMpoBaHue. PaBHOMEPHBIE 1 HEPABHOMEPHBIE KOJBI. JlekoaupoBaHue
COOOIIIEHNM, 3alMCaHHBIX C IIOMOIILI0 HEPABHOMEPHBIX KOJOB. YcioBue DaHo.
[locTpoeHne ONHO3HAYHO  JAEKOAUPYEMBIX  KOAOB  C  TMOMOIIBI  JIEpeBa.
I'pap An.A. Mapxoea. EnuauIel n3MepeHus KoiaudecTBa uHopManmu. AndaBUTHBIN
MOJIXOJT K OIIEHKE KOJIMYeCTBa HH(OPMAITUH.

Cuctembl cuucnenusi. Pa3épHyTras 3amuch UEIbIX H  JPOOHBIX YHCEIN
B TMO3UIUOHHOM cuctemMe cuucieHus. CBOWCTBAa MO3UIIMOHHON 3alUCH  YUCTA!
KOJIMYECTBO LU(p B 3amuicy, MPU3HAK JACIMMOCTH 4YKCIa Ha OCHOBAHHE CHCTEMBI
CUMCJICHUSI. AJITOPUTM IME€pPEBOJA ILEJOro 4uciaa M3 P-WyHOM CUCTEMBl CUHUCICHUS
B JIECATUYHYIO. AJTOPUTM MepeBoJa KOHEUHOM P-u4yHOil ApoOu B AECATUYHYIO.
AJNTOpPUTM MEpeBoJia LIEJIOro Yuciaa U3 JIECATUYHONW CHUCTEMbl CUMCIEHUs B P-uunyio.
[lepeBon koHEWHOW necATUYHOW ApoOW B P-wunyro. J[BowuHas, BOCbMepWUYHas H
[IECTHAIaTepUYHAsl CHUCTEMbl CUUCICHHUS, CBSA3b MEXAYy HUMH. Apudmernyeckue
ONEpalHy B MO3ULIHOHHBIX CUCTEMAX CUMCIIEHHUS. Tpouynasn ypagHosewenHas cucmema
cuucaeHus. [{8ouuHo-0ecamuynas cCucmema CHucieHusl.

KonupoBanue texctoB. KogupoBka ASCII. OnnobGalitHbie koaupoBku. CtaHgapT
UNICODE. Koguposka UTF-8. Onpenenenvne nHGOPMAMOHHOTO 00BEMA TEKCTOBBIX
COOOIICHMIA.



KoaupoBanue uzoOpaxkeHuid. OneHka MHPOPMALMOHHOTO 00bEMa TrpaduuecKux
JTAHHBIX TIPU 33JJaHHBIX Pa3pPEIICHUH U TIIyOUHE KOJUPOBaHU 1iBeTa. [[BeToBbIC MOAEH.
BekTopHoe koaupoBanue. @opmatbel rpaduueckux ¢aino. Tpéxmepnas rpaduka.
®pakTanbHas rpaduka.

Konuposanue 3Byka. OrieHka HHPOPMAIMOHHOTO O0OBEMa 3BYKOBBIX JaHHBIX
MIPU 33JIaHHBIX YaCTOTE AUCKPETU3AIUU U PA3PSAHOCTH KOJAUPOBAHUS.

Anrebpa gnoruku. [loHaTtwe BhICKa3biBaHMs. BrbIcka3bIBaTelbHbIE  (POPMBI
(npenukatel). KBaHTOPHI CyIIECTBOBaHMS U BCEOOITHOCTH.

Jlornueckue onepanuu. TaOGauIkl HWCTUHHOCTU. Jlornueckue BBIpaKEHUS.
Jlornueckue TOXKaecTBa. Jloka3aTenbCTBO JIOTMUECKUX TOXKIECTB C MOMOIIBIO TaOIHUIL
UCTUHHOCTHU. Jlornueckue onepaiuu U onepaiuy HaJ MHOXXECTBAMH.

3akoHbl anreOpbl JIOTUKW. OKBUBAJICHTHBIE MPEOOpa30OBaHUSI JIOTMYECKUX
BbIpakeHUH. Jlornueckue ypaBHEHUsI U CUCTEMbl YPaBHECHUIA.

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

Kanonuueckue Gopmbl joruueckux BeipakeHui. CoBepIllieHHbIE TU3BIOHKTHBHBIC
U KOHBIOHKTHUBHBIC HOpPMajbHblie (OPMBI, AJTOPUTMBI WX IOCTPOCHUS IO TabuUIle
UCTUHHOCTH.

Jlornueckue »diIeMeHTBI B cocTaBe Kommbtorepa. Tpurrep. Cymmartop.
MHoropa3psaneiii  cymmarop. IlocTpoeHne cxeM Ha  JIOTHYECKHUX  3JIEMEHTax
N0 33JaHHOMY JIOTUYECKOMY BBIPAKEHHUIO. 3aluCh JIOTUYECKOTO  BBIPAKECHUS
0 JIOTHYECKOH cxeme. Muxkpocxembl u mexHono2us ux npou3eoocmad.

[IpencraBineHne LENIbIX YUCET B TaMSTH KOMITbIoTepa. OrpaHMYeHHOCTh Aana3oHa
yyced MNpU OTPAaHUYEHUM KOJIMYECTBAa paspsanoB. llepenonHeHue paspsiIHON CETKH.
be33nakoBble M 3HAKOBBIC AaHHBIC. 3HAKOBBIM OWUT. [[BOMYHBIM ITOMOJHHUTEIIHLHBIA KO
OTPULIATENIBHBIX YUCET.

[TobuToBble  joruueckue omepanuu. Jlormueckui, apudmeTudeckui wu
nukIndeckuit capurd. [lludpoBanue ¢ mMOMOIIBI0 TOOMTOBOM OTEpaIlii «UCKITFOYAIOIIEe
NJIN».

[IpencraBineHne BENIECTBEHHBIX YMCEN B MAaMSTH KOMIbIOTEpa. 3Hayamash 4acTb
U TNOpAOoK uucna. JluamazoH 3HaYeHUH BEHIECTBEHHBIX uyucel. [Ipobiiemsl
XpaHEHUSl BEIIECTBEHHBIX YKCEJN, CBSI3aHHBIE C OTPAHUYEHUEM KOJIMYECTBA Pa3psiJiOB.
BreimoniHeHne omeparnii ¢ BEIIECTBEHHBIMH — YHCJIAaMH, HAKOIUICHHE  OIIHOOK
MIPU BBIYUCIICHUSX.

AJITOPUTMBI U IPOrPAMMUPOBaAHHE

OnpeneneHue BO3MOXKHBIX PpPeE3yJIbTaTOB pabOThl MPOCTEHIINX AJITOPUTMOB
YIPaBJICHUS UCTIOTHUTEISIMUA U BBIYUCIUTENBHBIX AITOPUTMOB. OTIIpeieIeHne NCXOIHBIX
JAHHBIX, IPYU KOTOPBIX allTOPUTM MOKET J1aTh TPeOyeMbIi pe3yibTarT.

Oranel  peumieHuss 3aJad  Ha KommbloTepe. MHCTpyMEHTalbHBIE CpEACTBA:
TPAHCISATOP, OTIAMUUK, NpodunupoBIMK. KoMnuisuua u uHTEpOpeTanuss Iporpamm.
BupTtyanbHble MaluHBL.



WurterpupoBanHass  cpena  pa3paboTku.  MeTonbl  OTIaAKd — MPOTPaMM.
Hcnonb3oBanue TpacCcUpoBOYHbIX Tabmuu. Otnagouynslii  BeiBoA. [lomaroBoe
BBIIIOJIHEHUE ITpOrpamMMbl. Touku octaHoBa. IIpocMOTp 3HaYEHU ITIEPEMEHHBIX.

SI3pik  mporpammupoBanus  (Python, Java, C++, C#). Tunbsl maHHBIX:
LIEJIOUYNCIICHHBIE, BEIIECTBEHHBIC, CHUMBOJIbHBIE, Jiornueckue. Bersienus. CnoxxHble
ycnoBus. [luknel ¢ ycnoBuem. Iluknbl 1o mnepeMeHHOW. B3anmMo3aMeHAEMOCTb
Pa3JIMYHBIX BUAOB HUKIOB. MHBapuaHT nukia. CoCTaBIEHUE LIMKJIA C UCIIOIb30BAHUEM
3apaHee ONpeeEHHOIO0 HHBapUaHTa LUKIIA.

JlokymeHTHpOoBaHKMe mporpamMm. HMcrmonb3oBaHue KoMMeHTapueB. IloaroroBka
ONMMCAHUS MPOrPAMMBI MU UHCTPYKINHU JIJIS TIOJIB30BATENS.

AnroputMbl  00paOOTKM HATypaJIbHBIX YHWCEJ, 3alUCaHHBIX B TMO3UIIMOHHBIX
CUCTEeMaxX CYHUCJIEHHMS: pa30ueHue 3amuch 4Yuciaa Ha OTAeNbHbIe  LUpHI,
HaXO0XJEHUE CyMMbl M Tpou3BeldeHUA LU(Dp, HAXOKACHHE MAKCUMAaJIbHOU
(MUHUMANBHON) U PHI.

HaxoxneHnue Bcex MpPOCThIX 4YUCEN B 3aJaHHOM JauanaszoHe. IIpeacrtaBieHue
yyclia B BUJE HaOopa MPOCTBHIX COMHOXHUTENEH. AJNropuT™M OBICTPOTO BO3BEACHUS
B CTEIICHb.

OOpaboTka HaHHBIX, XpaHsummxcs B (Qainax. TekcToBble U JABOUYHBIE
datinel. daitioBeie epemMeHHble ((aiiaoBeie ykazarenu). Urenue u3 (aitma. 3anuch
B (hai.

Pazouenne 3amaum Ha moxzamauu. [logmporpammbl (mpouenypbl U (YHKIHH).
Pexypcusi. PexypcuBHbie 00beKTHI ((ppakTainsl). PekypcuBHBIE Mpouenypbl U QYHKIUH.
Hcnonp3oBanue creka sl OpraHu3alui PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBanue  craHgapTHOW  OMOJIMOTEKHM  s3bIKAa  MPOTPaMMHUPOBAHMUS.
[ToakmtodueHne OMONMMOTEK IMOANPOTPpaMM CTOPOHHHMX IMPOU3BOAUTENCH. MOIyIbHBIN
IPUHIUIT TIOCTPOEHUS MPOrPAMM.

Yucnennsie MeToabl. TouHOE W TPUOMKEHHOE pEIICHUS 3amadd. YucCIeHHBbIC
METOJbl pELIEHUS YpaBHEHHM: MeToJ nepebopa, METOA MOJOBHHHOTO JIEJCHUS.
[TpubnuxEnHoe BEIYKMCICHNUE JUIMH KPUBBIX. Beranciienue miomaaeit puryp ¢ moMomibo
YUCJIEHHBIX METOAOB (METOJ MPSIMOYTOJIbHUKOB, MeTO/ Tparnenuii). [lonck makcumyma
(MuHUMYMa) QYHKIIMU OJTHOM MEPEMEHHONW METOI0M ITOJIOBHHHOTO JIEJICHUS.

OO0paboTka  CHUMBOJBHBIX  JaHHBIX. Bcerpoennbie byHKIMM ~ sA3BIKA
MPOTrPAMMHUPOBAaHUS 1T OOpaOOTKM CHUMBOJBHBIX CTPOK. ANTOpUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIWYECTBA TMOSBICHUN CHMBOJA B CTPOKE, pa3OueHue
CTPOKH Ha CJIOBA IO MPOOETHHBIM CHMBOJIAM, ITOUCK MOJICTPOKU BHYTPH JAHHOUW CTPOKH,
3aM€Ha HaWJECHHOW MOJCTPOKHU HA JIPYTYHO0 CTPOKY. I'€Hepanus Bcex CJIOB B HEKOTOPOM
andaBuTe, yIOBICTBOPSAIONINX 3aJaHHBIM OrpaHuueHusM. [IpeoOpa3oBanue uwmcia
B CUMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBbl M TOCJIENOBAaTEIbHOCTH  4ucel.  BprunciieHne  0000IMIEHHBIX
XapaKTEPUCTUK AJIEMEHTOB MAacCHBa WJIM YUCJIOBOM MOCIENOBATEIILHOCTH (CYMMBI,
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MPOU3BEACHUS, CPEJHEro apu(pMETHUYeCKOro, MHUHHUMAJIBHOTO M MaKCHUMaJbHOIO
AJIEMEHTOB, KOJUYECTBA JJIEMEHTOB, YAOBJIETBOPSIOUIMX 33JaHHOMY YCIIOBHUIO).
JIMHENHBIN TTOUCK 3aIaHHOTO 3HAUYE€HUs B MACCUBE.

CopTtupoBka omHOMEpPHOro wmaccuBa. IIpocTeie MeToAbl COPTUPOBKU (METOJ
My3bIpbKa, METOJ BbIOOpa, cCOpTUpOBKa BcTaBKamu). CopTupoBka ciusiHueM. bwicTpas
coptupoBka maccuBa (anroputM QuickSort). JIBOMYHBIN MOUCK B OTCOPTUPOBAHHOM
MacCHUBe.

JIByMepHbIE MacCUBbI (MaTpullbl). AIrOpUTMBI 00PaOOTKH JBYMEPHBIX MAaCCUBOB:
3aroJHeHUE IBYMEPHOTO YHCIOBOTr0 MaccuBa Mo 3aJaHHBIM MPaBUIIaM, TOUCK 3JIEMEHTA
B JIBYMEPHOM MAaCCHBE, BBIYMCIIEHHE MaKCUMyMa (MUHUMyMa) U CYMMBI 3JIEMEHTOB
JBYMEPHOT'O MacCHBa, IE€PECTaHOBKAa CTPOK M CTOJOLIOB JBYMEPHOIO MAacCHBA.
Paspabomxa npoepamm 01 peuwtenusi npocmulx 3a0ay anaiuza oauuvix (ouucmrka
OAHHBIX, KIACCUDUKAYUSL, AHATU3 OMKTOHEHUIL).

NupopmManoHHbIe TEXHOJIOIMU

TexctoBeiii mponeccop. PenaktupoBanne u  ¢opmarupoBanue. [IpoBepka
ophorpadun u rpammatrku. CpeAcTBa MOMCKa U aBTO3aMEHbI B TEKCTOBOM IPOIIECCOPE.
Ucnonp3oBanue crwieid. CTpyKTypUpPOBaHHBIE TEKCTOBbIE JTOKYMEHThL. (CHOCKH,
ornasienue. KomnexkruBHas paboTta ¢ qokymeHTaMu. VHCTpYMEHTHI pelieH3UPOBAHUS
B TEKCTOBBIX Tporeccopax. OOnaunbie cepBuchl. JlenmoBas mnepemnucka. Pedepar.
[IpaBuna TUTUPOBAHMS HUCTOYHUKOB M OGOpMIIEHUS OUOIHOrpaPUUYECKUX CCHUIOK.
OdopmileHne crucka JUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOUW BEPCTKOM TEKCTa.
TexHuueckue cpeacTsa BBoja TekcTa. CrielMain3upoBaHHbIE CPEICTBA PEJAKTUPOBAHUS
MaTE€MaTHYECKUX TEKCTOB.

Ananu3 paHHbiX. OCHOBHBIE 3aJauyd aHaNIW3a JAaHHBIX: MPOTHO3UPOBAHMUE,
KiIaccuuKays, KiacTepu3anus, aHaian3 oTKIoHeHu. [locienoBaTenbHOCTh peleHUs
3a/lay aHaJIM3a IAHHBIX: COOp MEePBUYHBIX TAaHHBIX, OUMCTKA U OLICHKA Ka4eCTBA JIaHHBIX,
BBIOOP W/MIM TOCTPOCHUE MOJENH, IPeoOpa3oBaHUe NAaHHBIX, BU3yalu3alvs JaHHBIX,
HMHTEpHpeTanus: pe3yabTaTtoB. [IporpamMmMmHble cpeacTtBa U MHTEPHET-CEPBUCHI
JUIsi 00paOOTKU ¥ TPEACTABICHUS NaHHBIX. bonbime nanHeie. MammHHOE 00y4YeHUE.
HnmennexmyanvHwiii anaiu3 OAHHbIX.

AHanu3 TaHHBIX C TIOMOIIBIO AIEKTPOHHBIX Ta0HIl. Berarcienne cymMMBbl, CpeTHETO
apuPpMETHIECKOT0, HauOOJIbIIEro (HAaMMEHBIIIET0) 3HAYCHUSI auarna3oHa. BerancieHue
kodhdummenTa Koppensmuu JIBYX PSAOB JaHHBIX. [locTpoeHMe CTOIOYATHIX,
JTUHENYAThIX U KpYroBeiX nuarpamm. [loctpoenune rpadukos ¢pyuknwii. [Tonbop nuxum
TPEH/IA, PELUICHUE 3a]a4 TPOrHO3UPOBAHUS.

UucneHHoe pelieHrne ypaBHEHUN ¢ MOMOLIBIO Moa00pa napamerpa. OnTuMusanus
KaK TOWCK HaWIydlllero peHieHuss B 3aJaHHbIX YycnoBusx. lleneBas dyHkuus,
orpaHuyeHus. JlokaibHble W TI00abHBIE MUHUMYMBbI liefeBod (QyHKuuu. Permienue
3a/1a4 ONTUMU3ALHNH C TTIOMOILBIO JIEKTPOHHBIX TAOIHII.
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11 KJIACC

TeopeTnueckue 0CHOBbI HH(POPMATHKH

TeopeTtnueckue MOAXOAbl K OLIEHKE KojgudecTBa HH(opManuu. 3aKoH
aaautuBHoctd uHpopmaruu. Dopmyna Xapriu. Hupopmanuss U BEepOATHOCTS.
®opmyna lllenHoHa.

Anroputmsl cxatust gaHHbiX. Anroputm RLE. Anroputm Xaddmana. Anropurm
LZW. Anroput™msl c:kaTus JaHHBIX C MOTEPSIMU. Y MEHbILIEHHUE TIIyOUHBI KOAUPOBAHUS
usera. OcHOBHBIE Haeu anroputMmoB cxarust JPEG, MP3.

CkopocTth  mepenauu JAHHBIX. 3aBUCUMOCTD BPEMEHHU nepenadn
0T MH(POPMALIMOHHOTO 00bEMa JAHHBIX U XAPAKTEPUCTUK KaHana cBs3U. [IpuynHbI
BO3HMKHOBEHUS OLIMOOK MpH nepeaade AaHHbIX. Koabl, mo3BoISIONIME OOHAPYKUBATH U
UCHIPABJIATH OIMOKM, BO3HUKAIOUIME NpPU Mepejade NaHHbX. PaccrosHue XsMMHHTra.
Koauposanue ¢ nosropennem 0utoB. Koabl Xommunra.

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

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

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

I'pads1. OcHoBHBIE TOHATHS. Bunibl rpadoB. Onucanue rpadoB ¢ TOMOIIBI0 MATPHII
CMEKHOCTH, BECOBBIX MaTpHIl, CIMCKOB CMEXHOCTH. Penienre anropuTMuyecKux 3aaad,
CBSI3aHHBIX C aHAIU30M TpadoB (IOCTPOCHUE ONTUMAIBHOTO MYTH MEXKIY BEpIIMHAMHU
rpada, ompeneneHWe KOJUYECTBA  PA3NMYHBIX IMyTE€H  MEXAY  BEpUIMHAMU
OpPUEHTUPOBAHHOTO AIMKJIMYECKOTOo rpada).

Hepesbsi. bunaproe nepeBo. JepeBbs moncka. CrocoObl 00Xxoma Jepesa.
[IpencraBnenne apupMeTHICCKUX BRIPAKCHUN B BUJIE AepeBa. [[UCKpETHBIE UTPHI IBYX
UTPOKOB ¢ noHoU nHpopmarueit. [loctpoenue nepesa nepedopa BapuaHTOB, ONMKMCAHUE
CTpaTeruu UIpel B TabIW4yHOW (opme. BBIMrphIIIHBIE W HPOUTPHILIHBIE MO3UIUH.
Beiuarpeimssie crpaTeruu.

CpenctBa HCKYCCTBEHHOro HHTe/UIeKTa. CepBHCBHl MAIIMHHOTO — IE€PEBOJA
U pacmo3HaBaHusi ycTHOW peun. KormuTuBHBIE cepBuchl. MneHTudukanus v MOHUCK
n300pakeHnid, pacmo3HaBaHue Jymil. CamooOydaroniuecss CUCTEMBI. VICKyCCTBEHHBIN
MHTEJUIEKT B KOMIIBIOTEPHBIX urpax. lcmons3oBaHME METONOB HCKYCCTBEHHOTO
MHTEJUIEKTa B 00ydarommx cuctemax. lcmonp3oBaHME METOJIOB HCKYCCTBEHHOTO
WHTEUIEKTa B  poOoTorexHuke. WuTepHer Bemeld. [lepcmexkTuBBl  pa3BUTHSA
KOMIIBIOTEPHBIX MHTEJUIEKTyaIbHbIX cucTeM. HelipoHHBIE ceTh.

AJITOPUTMBI ¥ IPOTPAMMHPOBAHUE
dopmanu3anus NOHATHS anroputMa. MammHa ThIOpHHra Kak yHUBEpCAIbHas
Mojenb Beruuciennil. Tesuc Yeépua—Twropunra. Mawuna [locma. Hopmanvhele
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aneopugpmer Maprosa. Ancopummuuecku Hepaspewumvie 3a0ayu. 3adaya Ocmanosd.
Hegozmoorcnocmo asmomamuueckoti omaaoku npocpamm.

OneHka c0KHOCTH BblYMCIeHU. BpeMst paboThl 1 00BEM HCIIONIB3yEMOW MaMsITH,
UX 3aBUCUMOCTb OT pa3Mepa UCXOJHBIX JaHHBIX. OLEeHKa ACUMITOTUYECKOMN CIOXKHOCTH
QITOPUTMOB. AJNTOPUTMBI TOJMHOMHUAIBHOU CIIOKHOCTU. [lepeOGopHbie anropuTMBbl.
[Ipumepbl pa3IuyHBIX aJITOPUTMOB PEIICHHUS OJHOM 3a7]a4M, KOTOPHIE UMEIOT PA3THYHYIO
CJIOHOCTb.

[lorck MpoOCTBIX YKCEN B 33JJaHHOM JMAaNa3oHEe C MOMOIIbIO aJrOpUTMa «PEelieTo
OpartocheHay.

MHuoropa3zpsaAHbie LeNble Yhcia, 3aJa4u JJTMHHOW apu(pMETUKH.

CrnoBapu (accollMaTUBHbIE MacCUBbI, 0ToOpaxeHus ). Xoau-tadbauuel. [loctpoenue
an(aBUTHO-YACTOTHOIO CJIOBAps JIs 3aIaHHOTO TEKCTA.

Ananuz mexcma Ha ecmecmeeHHOM s3vlKe. Bvloenenue nociedosamenvHocmell
no wabnony. PezynapHuie svipadicenus. Yacmomuwili ananus.

Crekn. AHanu3 TPaBWIBHOCTH CKOOOYHOTO  BBIpaXEeHHs.  Bbluncienue
apu(pMETUIECKOT0 BBIPAXKEHUS, 3aMIMCAHHOTO B MOCTHUKCHOU (popme.

Ouepenu. Mcnonp3oBanue odepeu AJik BDEMEHHOTO XpaHEHUS JaHHBIX.

Cesaznvle cnucku. Peanuzayus cmexa u ouepeou ¢ nomMouybto C8s3HbIX CHUCKOS.

Anroputmbel  Ha Tpadax. IlocTpoeHne MHUHUMAIBHOTO OCTOBHOTO JiepeBa
B3BEIIEHHOTO CBS3HOTO HEOPHUEHTUPOBAHHOTO Tpada. O6x00 epaga 6 onyduny.
Obxo0 epapa 6  wupumy. KonmuyecTBO ~ pasiauyHbBIX  TyTeH  MEXAy
BEpIIMHAMH OPUEHTUPOBAHHOTO alMKIMYeckoro rpada. Ajroput™m JleHKcTphl.
Aneopumm Dnouda—Yopwanna.

epeBbsi. Peanmu3zamus gepeBa C MOMOIIBKD CCBUIOYHBIX CTPYKTYp. JIBowdHBIE
(bunapubie) ngepeBbs. I[locTpoeHume gepeBa I 3aJaHHOTO  apUPMETHYECKOTO
BeIpakeHUsl. PexypcuBHBIE anropuTMbel 00xoja jAepeBa. lcmonb3oBanuwe cTeka u
ouepenu 1 06xoaa AepeBna.

JluHaMHu4uecKkoe MpPOrpaMMHUPOBAHUE KAaK METOJ| PEUICHUs 33a/1ad C COXPaHEHHEM
MIPOMEXKYTOUHBIX pE3yJbTATOB. 3aJayd, pEIIaéMble C MOMOIIBIO JAUHAMUYECKOTO
MPOrPAMMHUPOBAHMS: BBIYUCICHHE PEKYPCUBHBIX (YHKIHMA, TOACYET KOJIWYECTBA
BApUAHTOB, 33J]a4U ONTUMHU3AIUU.

[lorsitue 00 OOBEKTHO-OPUEHTHPOBAHHOM  MporpamMmMupoBaHuu. OOBEKTHI
n kiaccel. CBoicTBa M MeETOAbl 00BEKTOB. (OOBEKTHO-OPUEHTUPOBAHHBIA aHAIIU3.
Pa3paboTka mnporpaMM Ha  OCHOBE  OOBEKTHO-OPHEHTHPOBAHHOIO  IOJIXOJA.
WNukancynsius, HacaeA0BaHKE, MOIUMOP(HU3M.

Cpenst  ObicTpoli  paspabotku mporpamm. I[IpoektupoBanume wuHTEpdeiica
nosib3oBarend. Vcnonb3oBaHWE TOTOBBIX YHPaBISEMbIX 3JEMEHTOB MJi MOCTPOEHUS
unrepdeiica.

O0630p s3bIKOB MTporpaMMmupoBanusi. [loHsiTHe 0 mapagurMax OpoOrpaMMUPOBAHUS.
H3yuenue 6mopoco A3bika npocpammuposaHus.
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NupopmManoHHbIe TEXHOJI0I MU

DTanbel KOMIIBIOTEPHO-MATEMAaTUYECKOTO MOJICIMPOBAHUSA: TOCTAHOBKA 3a/1a4H,
pa3paboTKa MOJEIN, TECTUPOBAHHE MOJICIU, KOMIIBIOTEPHBIM SKCHEPUMEHT, aHaIU3
pe3yJIbTaTOB MOJICIUPOBAHUS.

JluckpeTrsanus Ipu MaTEMaTUHYECKOM MOJEIMPOBAHUU HEMPEPBHIBHBIX MTPOLECCOB.
MonenupoBanue JBU>KEHUS. MonenupoBanue OMOJIOTMYECKUX CHUCTEM.
MaremMaTtruiecKkre MOJICNIM B 5(KOHOMUKE. BhIUMCINTENBbHBIE SKCIEPUMEHTHI C MOJICIISIMHU.

O6paboTka pe3yabTaToOB AKCIepUMEeHTa. MeTon HauMeHBIUX KBaapaToB. O1eHKa

YHUCJIOBBIX MapaMeTpOB MOACIHPYEMbIX OOBEKTOB M MpoOliecCOB. BoccTraHoBIeHME
3aBUCUMOCTEN MO pe3yJibTaTaM 3KCIIEPUMEHTA.

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

Tabnuunbie (pensiiuoHHbBIC) 0a3bl AaHHBIX. Tabnuila — NpecTaBICHUE CBEACHUN
00 omHoTunHBIX oOBekTax. Ilone, 3amucek. Kimrou tabaumel. Pabora ¢ roroBoi 0a3oii
JAHHBIX. 3arnoiHeHue 0a3bl JMaHHBIX. [loWCK, COPTUpPOBKAa M (QUIBTpAIUs JaHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3ampockl C TapamMeTrpamMu. Beruucisembie MO
B 3aIlpocax.

MHorotabnuunbie 0a3bl JaHHBIX. Tumbl cBA3ed Mexay Tabnuiamu. BaenrHui
k0. LlenoctHoCTh 0a3bl JaHHBIX. 3aMpPOCHl K MHOTOTAOIUYHBIM 0a3aM JaHHBIX.

OcHo8Hble NPUHYUNbL HOpMaIu3ayuu 6a3 OanHvlx. A3zvik ynpasienus oannvimu SQL.
Co3zoanue npocmuix 3anpocos Ha sa3vike SQL Ha 6bl00pKy OaHHbIX U3 0OHOU MAOIUYDL.

Hepenayuonnvle 6a3vl dannwvix. Ikcnepmuule cucmembl

NuTtepuer-ipuiioxkenus. [loHdaTHe 0 cepBEepHOM M KIHUEHTCKOM YacTIX CauTa.
TexHOoNorusl «KJIMEHT — CepBEP», €€ TOCTOMHCTBA U HeaocTaTku. OcHOBHI a3bika HTML
u kackaaHbix Tabmun ctuneit (CSS). Cuenapuu Ha s3bike JavaScript. @opMbl Ha BeO-
CTpaHULIE.

Pa3menienne BeO-caiiToB. Yciyra xocTuHra. 3arpyska (aityioB Ha Cair.

BBox wu300pakeHM C HCMOIB30BAHUEM PA3IMYHBIX ITUQPOBBIX YCTPONCTB
(madpoBbIX QoToanmapaToB M MHKPOCKOIIOB, BHJIEOKaMep, CKaHEPOB M JPYTUX
ycTpoiictB). ['padmueckuit pemaktop. Paspemenme. KaapupoBanme. Hcmnpapienue
nepcrnekTuBbl. ['ucrorpamma. Koppekuust ypoBHel, koppekuus nsera. O0eciBeynBaHne
[BETHBIX M300pakenuid. Petymis. Pabota ¢ obnactsamu. OuiabTpsl.

MHorocioiinble  u300pakeHusi. TexkcToBele ciou. Macka cios. Kanaiebl.
Coxpanenue BblaeraeHHON oOnactu. [loaroroBka wiutocTpanuid Jjsi BeO-CalTOB.
AHVMHUpOBaHHBIE H300paKEHUSI.

Bextopnas  rpaduka. I[lpumutuBbel.  M3MeHeHme  ToOpsaka — DIIEMEHTOB.
BripaBHuBanne, pacnpeaenenue. ['pynnupoBka. Kpuseie. @DopmaTbl BEKTOPHBIX
pucyHkoB. Mcrions30BaHue KOHTYpOB. BekTopu3anus pacTpoBbIX U300paKeHUH.

[IpyHIMIIBI TOCTPOEHUSI W PENAKTUPOBAHUS TPEXMEPHBIX Mojaeneil. CeTouyHble
Mojenu. Marepuaibl. MoaenmpoBaHue HCTOYHUKOB OocBeleHus. Kamepol. AJIUTUBHBIE
texHosnoruu (3D-npuntepsl). [loHsiTHE O BUPTYadbHOM PEATBHOCTH U JOMOJHEHHOU
pEabHOCTH.
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IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBbI
11O UH®OPMATHUKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIC PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIUXCS
PYKOBOACTBOBATHCS chopMUpOBaHHOM BHYTPEHHEHN MO3ULUEN JINYHOCTHU,
CUCTEMOW IIEHHOCTHBIX OpPHUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX YOEKICHHUIA,
COOTBETCTBYIOIIMX  TPAAULUMOHHBIM  LEHHOCTAM  POCCHMCKOTO oO11eCcTBa,
pacliMpeHue >KU3HEHHOIO OIbITA W OIBITA JAEATEIBHOCTH B MPOLECCE pPean3aluu
cpeAcTBaMM  y4eOHOro  MpeaMeTa OCHOBHBIX  HAampaBJICHUH  BOCHUTATEIbHOMU
JESITETIbHOCTH.

1) rpa’kaIaHCKOro BOCIIUTAHUSI:

OCO3HAHUE CBOMX KOHCTUTYIMOHHBIX MPaB M OO0SM3aHHOCTEH, yBa)KCHHE 3aKOHA
U IIPABOIOPSAIKA, COOJIIOJICHUE OCHOBOIOJIATaloNUX HOPM HH(GOPMAIMOHHOIO IpaBa
1 MHPOPMAIMOHHOM 0€30IacHOCTH;

TOTOBHOCTh  IPOTHBOCTOSTH  HJACOJIOTHH  OKCTPEMHU3Ma,  HAI[MOHAJIU3MA,
KceHOPOOUH,  JTUCKPUMHHAIIMK [0  COIMAIbHBIM,  PEJIUTHO3HBIM,  PAacOBBIM,
HAIlMOHAIBHBIM IPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSI:

[IEHHOCTHOE OTHOIIIEHHE K HCTOPUYECKOMY HACJIeIUI0, IOCTWKeHusM Poccuu
B HayKe, HMCKYCCTBE, TEXHOJIOTHSX, MOHMMAaHHE 3HAaYyeHUS MHPOPMATUKU KaK HayKH
B )KM3HU COBPEMEHHOT'0 O0IIIECTBA;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS
chOpPMHPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO  IOBEJCHUS;
CIIOCOOHOCTH OIICHMBATh CUTYallUI0 U NMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B CETH
WNutepHer;

4) 3cTeTHYeCKOro BOCIIMTAHUS :

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIIOUas 3CTETUKY HAYYHOTO W TEXHUYCCKOTO
TBOPYECTBA;

CIOCOOHOCTh BOCIIPUHUMATh pPa3IMYHbIE BHABI HCKYCCTBA, B TOM YHCJIC
OCHOBAHHOT'0 Ha MCIOIb30BAHIH HH()DOPMAILIMOHHBIX TEXHOJIOTHIA;

5) ¢pu3uvYecKOro BOCIUTAHNS

c(hOopMHUPOBAHHOCTH 3J0POBOTO M OE30IMacCHOr0 oOpa3a >XKW3HH, OTBETCTBEHHOTO
OTHOIIICHUS K CBOEMY 3J0POBBIO, B TOM YHCJIE 3a CYET COONIOJCHHS TpeOOBaHHUM
Oe30macHOM dKCIUTyaTallid CPEACTB HH(POPMAIIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOT UM,
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6) TPYA0BOr0 BOCTIMTAHMS:

TOTOBHOCTh K AaKTHUBHOM JESITENIbHOCTU TEXHOJOTMYECKOM U COLUANbHOU
HaIlPaBJICHHOCTH, CHOCOOHOCTh WHUIMUPOBATh, IUJIAHUPOBATb U CAMOCTOSITEIIBHO
BBINIOJIHATD TAaKyIO €SI TEIbHOCTB;

uHTepec K cdepam  NpodecCUOHANBHOM  JEeATENbHOCTH,  CBA3AHHBIM
¢ wuH(DOPMATUKOM, MPOrpaMMUPOBAHMEM U HWH(GOPMALUMOHHBIMUA TEXHOJIOTHUSIMH,
OCHOBaHHBIMU Ha JOCTHMIKEHUSIX HAyKu HWHPOPMATUKA U HAYYHO-TEXHUYECKOTO
mporpecca, YMEHHE COBEpIlaTh OCO3HAHHBIM  BBIOOp  Oyaymed  mpodeccuu
U pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TJIAHBI;

TOTOBHOCTb M CITIOCOOHOCTh K 00Pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH
BCEM JKU3HU;

7) PIKOJIOrHYEeCKOr0 BOCIIUTAHMS :

0CO3HAHUE III00ALHOr0 XapaKTepa SKOJIOrHUEeCKHUX MPOOJIeM U MMyTeH MX PEIIeHNS,
B TOM 4YHClIe C Yy4ETOM BO3MOKHOCTEH HH(POPMAIIHOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHM;

8) HEeHHOCTH HAYYHOT0 TIO3HAHMS:

cOPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAyKH, JOCTHKEHHUSM HAyYHO-TEXHHYECKOTO Mporpecca W OOIIECTBEHHOMN
MPAKTHKH, 338 CUYET MOHUMAHHS POJIM MH()OPMAIIMOHHBIX PECYPCOB, HHPOPMAIIMOHHBIX
MPOIIECCOB M MH(DOPMAIIMOHHBIX TEXHOJIOTHH B YCIOBHUSX IUPPOBOI TpaHchopmammuu
MHOTHX Cep KH3HH COBPEMEHHOTO O0IIIEeCTBA;

OCO3HAaHHE IIEHHOCTH HAay4yHOW JEATCIBbHOCTH, TOTOBHOCTH OCYIICCTBIIATH
MPOEKTHYIO M UCCIICIOBATEIILCKYIO IS TEbHOCTh HHANBUAYAILHO U B TPYIIIIE.

9) aMOMOHAJILHBII HHTEJLJIEKT, Mpenoararonui c(hOpMHUPOBAHHOCTD:

CaMOpETYJIMPOBAHUS, BKJIIOYAIOIIETO0 CAMOKOHTPOJb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTH 32 CBOE TOBEACHUE, CIIOCOOHOCTh aIalITUPOBATHCS K AIMOITMOHATBLHBIM
WU3MEHEHHUSM U TIPOSBIISTH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKIIOYAIOMIEH CTPEMJIEHHE K JOCTHXCHUIO €U
U YCIEXy, ONTUMHU3M, HHULIHUATHBHOCTb, YMEHHE JACHUCTBOBATh, HCXOAA M3 CBOHUX
BO3MOKHOCTEH;

SMIIATHH, BKJIIOYAOIIEH CIIOCOOHOCTh MOHHUMATh 5SMOLMOHAJIBHOE COCTOSTHHE
JIPYyTUX, VYUYUTBIBATH €0 TMPHU OCYIIECTBICHUH KOMMYHHUKAIlUH, CIIOCOOHOCTH
K COYYBCTBHIO U COINEPEKNBAHUIO;

COITMATbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAaWBaTh OTHOIICHUS
C IPYTHMHU JTFOJbMH, 3a00TUTHCS, TPOSBIISATH HHTEPEC M pa3pemiaTh KOH(DIUKTHI.

METAIIPEAMETHBIE PE3YJIbTATbDI

B pesynbraTe nzydenuss nHQOpMaTUKU Ha YPOBHE CPEIHETO OOIIEro oopa3oBaHUs
y oOyuarorierocsi OyayT copMupoBaHbl METANPEIMETHBIE Pe3yJbTaThl, OTPaKECHHBIC
B YHHUBEPCAJbHBIX YUYE€OHBIX AEHUCTBUIX, @ HUMEHHO — MO3HABATEIbHBIC YHUBEPCAIbHBIC
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yuyeOHble JIEUCTBHS, KOMMYHHKAaTUBHBIE YHUBEpCAJIbHbIE Yy4eOHbIE JAECTBUS,
PEryJSITUBHBIE YHUBEPCAIIbHbBIE yUeOHbIE JEHCTBUSA, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIE YHUBEpPCAJbHBbIE YUeOHbIEe AeiiCTBHUS
ba3zoBble jioruyecKkue 1eMCTBUS:

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

yYCTAHABIMBATh CYIIECTBEHHbIA NPU3HAK WJIM OCHOBaHUS JJisl CpPAaBHEHMS,
Kjaccudukauu u 060011eHus;

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

BBISABJISITh 3aKOHOMEPHOCTH M TPOTUBOPEUHS B pACCMATPUBAEMBIX SIBJICHUSIX;

pa3palaTbiBaTh IUIAH pEIIEHUsS MPOoOJeMbl C Y4Y4€TOM aHaln3a HMEIOIHNXCS
MaTepHalbHbIX 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 MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

Ba3oBnble ucciaenoBaTe/bCKue 1eiCTBUA.

BJIa/IETh HaBBIKAMU Y4eOHO-UCCIIEIOBATEICKON W MPOEKTHON AEeSTENbHOCTH,
HaBbIKAMU pa3penieHus npoodeM, CriocOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEILHOMY
NOMCKY METOJIOB PEUIEHUs NPaKTHUYECKUX 3a]ay, MPUMEHEHUIO Pa3jIU4YHbIX METOJ0B
MO3HAHMS;

OCYIIECTBIISITh PA3JIUYHBIE BUABI J€ATEIIBHOCTH I10 TIOJIYYEHUIO HOBOT'O 3HAHMUSI, €T0
UHTEPIIPETAIlMU, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CUTYaIUsX,
B TOM YHCJI€ TIPU CO3/IaHUU YUEOHBIX U COITUATBHBIX MPOEKTOB;

dbopMupoBaTh HAay4YHBI THI MBIIUICHUS, BJIAJICTh HAyYHOW TEPMUHOJIOTHEH,
KJIFOUE€BBIMU MOHATHSIMU U METOJAMU;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbLHON NEATEILHOCTH
Y KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh IPUYMHHO-CJIECTBEHHBIE CBA3U M aKTyaJIU3HPOBATh 3a7a4y, BbIIBUTaTh
TUNOTE3y €€ pelIeHUs, HAaXOAUTh apryMEHTHI JIJIsl I0Ka3aTEIbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PELICHUS;

aHAJM3UPOBATH TMOJYYECHHBIE B XOJI€ PEIICHUS 3aJadyd Pe3yJbTaThl, KPUTUUECKU
OLICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYalldsM, OIICHHBATh TNPUOOPETEHHBIN  OIIBIT;

OCYILIECTBIISATH LIeJICHANIPABICHHbIN MOUCK IEPEHOCA CPEJCTB U CIIOCOOOB IEUCTBUS
B ITpO(hECCHOHATIBHYIO CPENy;

yMETh TEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYIO 001acTu
KU3ZHEICATEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IaCTel;
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BBIIBUT'aTh HOBBIC UACH, IPCAJIAraTb OPUTMHAJIbHBIC ITOAXOAbI U PCHICHW A, CTABUTDH
HpO6H€MBI " 3aJa41, JOITyCKaOIKUEC aJIbTCPHATHBHBIC PCUICHUA.

Pabora ¢ unpopmanueii:

BJIAJICTh HABBIKAMH TOJyYeHUsS HHPOPMAIMM W3 HCTOYHHUKOB DPA3HBIX THUIIOB,
CaMOCTOSTEIILHO OCYIIECTBJIATh IMOWCK, aHAJIW3, CUCTEMATHU3AlMI0 U HHTECPIIPETAIUIO
nH(OPMAITUHU PAa3IMIHBIX BUIOB U (DOPM TIPEICTABICHUS;

co3daBaTh TEKCTHI B Pa3IMUHBIX (hopMaTax ¢ Y4ETOM Ha3HAYCHHs] WHPOPMAIUA
U [IEJICBOH ayIMTOPHH, BEIOUpAst ONTUMAIIbHYIO (OpMY MPEICTaBICHHUS U BU3YATH3AINH;

OIICHMBATh JIOCTOBEPHOCTh, JIETUTHMHOCTH WH(MOpPMAIUU, €€ COOTBETCTBHE
NIPABOBBIM M MOPAJIBHO-3THYECKHUM HOPMaM;

UCIIOJIb30BaTh CpPEJACTBA WH(GOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHM
B PCIICHMM KOTHUTHBHBIX, KOMMYHUKATHBHBIX ¥  OpPraHU3allMOHHBIX 3aj]ad4
Cc coOmojeHueM TpeOOBaHUN APrOHOMHMKH, TEXHHUKH O€30MMacHOCTH, THTHCHBI,
pecypcocOepeXeHHusl, TPaBOBBIX W OATUYCCKUX HOPM, HOPM HH(POPMAIIMOHHOMN
0e301acHOCTH;

BJIJICTh HABBIKAMHU PACIIO3HABAHMS W 3aIIUThl WHPOPMAIMK, WHPOPMAIIMOHHON
0e301acCHOCTH JIMYHOCTH.

KoMMyHUKATUBHBIC YHUBEpPCAJbHbIC Y4eOHbIC eHCTBUA
OO01menue:

OCYIHICCTBIIATE KOMMYHHUKAIIUHU BO BCCX C(bean KU3HH,

pacIio3HaBaTb H€B€p6aJ'II>HI>I€ cpeacTBa 06H_IGHI/UI, ITIOHUMAaTb 3HAUYCHUC
COMMAJIbHBIX 3HAKOB, PACIIO3HABATH IIPCAIIOCHIIKU KOH(i)J'II/IKTHbIX CI/ITyaHI/Iﬁ H CMATYATh
KOH(DJIUKTHI,

BJIAJICTH pa3Iu4YHbIMUA criocodbamu o0IIeHNSA U B3aMMO/JICHCTBUS,
apTyMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYATh KOH(MIUKTHBIC CUTYyAIUH;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOKO TOUKY 3PEHHUS C UCIIOIBb30BAHUEM S3BIKOBBIX
CPEJICTB.

CoBMecTHasI 1eITEJIbHOCTD:

MOHUMaTh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBHUYaJIbHOU
paboTHI;

BBIOMpATh TEMATHKY U METOJIBI COBMECTHBIX JICHCTBUN ¢ YIETOM OOIIUX HHTEPECOB
Y BO3MOKHOCTEH KaXKJ0TO YjeHa KOJUICKTUBA;

MIPUHUMATh 11€JIU COBMECTHOM JEATEIbHOCTH, OPraHW30BbIBaThH U KOOPJAUHUPOBATH
JIEVCTBHS IO UX JOCTHKEHHUIO: COCTaBJISITh IUIaH AEUCTBHUM, PACIPEAEIATH POJIU C YYETOM
MHEHHUI YYaCTHHKOB, 00CYK/IaTh PE3yJIbTaThl COBMECTHOMN PabOTHI;

OIIEHUBATh Ka4€CTBO CBOETO BKJAJa M KaXJOTO YYaCTHHMKA KOMaHJIbl B OOIIMI
pe3yJbTaT M0 pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIE TPOEKTHI, OIICHUBATh MJEM C TO3WIMH HOBHU3HBI,
OPUTHHAIBLHOCTH, TPAKTUIECKON 3HAUUMOCTH;
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OCYHCCTBIIATH MMO3UTHUBHOC CTPATCTUUCCKOC ITOBCACHUC B PA3JIMYHBIX CUTYyaAllHUAX,
IMPOABJIATH TBOPUYCCTBO U B006pa)K€HI/I€, OBITH HWHHUIIWMAaTHUBHBIM.

PeryiasiTuBHble yHHBepCAaJbHbIe y4eOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYUIECTBJISITh  MO3HABATENIBHYIO JIESITEIbHOCTb, BBISABIATH
npoOJsieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJadyud B 00pa30BaTEIbHOM
JNEATENbHOCTU U )KU3HEHHBIX CUTYaIUSAX;

CaMOCTOSITEJILHO COCTABJIATh IUIAH PEHIEHUS MPOOJEMbI C YYETOM HMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPETOYTCHUH;

JaBaTh OLICHKY HOBBIM CHUTYAIIUsIM;

pacuIupsiTh paMKH y4eOHOT0 MpeIMeTa Ha OCHOBE JIUYHBIX MTPEATIOUTCHH;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSBJICHUIO IIMPOKOW JSPYAUIMUA B Pa3HBIX
o0JacTIX 3HAHUHW, TOCTOSIHHO TIOBBIMIATH CBOM 00pa30BaTEIbHBIA W KYJIBTYPHBIM
YPOBEHb.

CaMOKOHTPOJIb:

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

BJIa/IETh HaBBIKAMHU TO3HABATEIBHON pedieKCMM KaK OCO3HAHUS COBEPIIAEMBIX
JEHUCTBUN W MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHM, HCIOJIb30BAThH
npuémbl pedIeKCUH JUTsl OLIEHKH CUTYaIlMU, BHIOOpA BEPHOTO PEIICHHUS;

OLICHMBATh PHCKM U CBOEBPEMEHHO NPHUHUMATh PEIICHUS IO WX CHIXKCHHIO;

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

IlpunsaTus ceds U Apyrux:
NPUHUMATH ce0s, MOHNUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX [IPU aHAIU3E PE3YJIBTATOB AEATEIBHOCTH;
MPU3HABATh CBOE MPABO M MPABO APYTHUX HA OMIMOKY;
pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIUU APYTOTO YeIOBEKa.

HNPEAMETHBIE PE3YJIBTATHBI

B mpornecce nzyduenust kypca napopmatuku yrayonéanoro yposas B 10 kiacce
oOydJarommMucs OyAayT JOCTUTHYTHI CIEIYIONTUE TPEIMETHBIC PE3YIbTaThI:

BIIAJICHUE MPEJCTABICHUSIMHU O POJIM WH(MOPMAIIMH U CBSA3aHHBIX C HEW MIPOIECCOB
B TPUPOJIE, TEXHUKE M OOIIECTBE, MOHATHAMHU «HH(POpPMANUL», «HHPOPMAIMOHHBIN
MPOIIECC)», «CUCTEMA», «KOMIIOHEHTHI CHUCTEMBI», «CUCTEMHbIH 3 deKrTy,
«uHGOPMALMOHHAS CUCTEMAY, «CUCTEMA YIIPABIICHUSY;

BIIaJICHUE METOJaMU Noucka uHpopManuu B ceth UHTepHET, yMEHUE KPUTUUECKHU
OlleHUBaTh UH(GOPMALIUIO, TOJIYYEeHHYI0 U3 ceTu HTepHeT;
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YMEHHUE XapaKTepHU30BaTh OOJBIINE JaHHBIC, PUBOAUTH IPUMEPHI HCTOYHUKOB HX
MOJIYYCHHSI W HAINpaBIICHUS WCIOJIB30BaHUSA, YMEHHE KIacCU(DHUIIMPOBATH OCHOBHBIE
3aJa4 aHauu3a JaHHBIX (IPOTHO3MpPOBAHUE, KIacCU(PHUKAIWS, KIacTepU3aIHs, aHATIN3
OTKJIOHEHHMI), TOHUMATh MOCIEAOBATEIBHOCTh PEUICHH 3a7ad aHaIu3a JaHHBIX: cOOp
MEPBUYHBIX JTAHHBIX, OYMCTKA M OIICHKA KayeCTBa JAHHBIX, BHIOOP /WM TIOCTPOCHUE
MOJENIA, TpeoOpa3oBaHWE JaHHBIX, BH3yalu3alUs JAaHHBIX, HHTEPIPETAIUS
pE3yJIbTATOB;

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

BJIaJICHHE HAaBBIKAMH Pa0OTHI C ONEPAIIMOHHBIMU CUCTEMaMH, OCHOBHBIMH BUIaMU
NpOrpaMMHOT0 oOecreueHus JUisi pelIeHWs y4eOHBIX 3aJad 10  BBIOpaHHOM
CTCIUATH3AIUH;

HaJIMYME TIPEJICTABJICHUH O KOMITBIOTEPHBIX CETSAX U UX POJIM B COBPEMEHHOM MUPE,
0 0a30BBIX MPUHIIMIIAX OpraHU3alMK M (YHKIMOHUPOBAHHUS KOMITBIOTCPHBIX CETCH,
00 00IIMX MPUHITKIIAX pa3pabOTKU U (YHKIIMOHUPOBAHUS MHTCPHET-IPUIIOKCHHU;

NOHMMaHUe yrpo3 WHPOPMAIMOHHON OE30MaCHOCTH, HWCIIOJIB30BAHHE METOIOB
M CPEICTB TPOTHBOJCHCTBUS OSTUM yrpo3aMm, COONOJeHHEe Mep Oe30MacHOCTH,
NpeOTBpAIIAONIMX  HE3aKOHHOE  PacHpoCTpaHEHHE  MEPCOHANBHBIX  JaHHBIX,
coOmoenne TpeOoBaHUN  TEXHUKM O€30MaCHOCTM W THUTHEHBl Tpu pabote
C KOMIBIOTEpAMU M JPYTUMU KOMIIOHEHTaMH HHU(PPOBOrO OKPY>KEHHUS, MOHHUMaHUE
IIPABOBBIX OCHOB HCIOJIb30BaHUSI KOMITBIOTEPHBIX Mporpamm, 0a3 JaHHBIX U PabOThI
B ceT MHTEpHET;

NOHMMAaHUE  OCHOBHBIX MPHUHIMIOB JUCKPETU3AIMU  PA3JIUYHBIX  BHJIOB
uH(OpMaINK, YMEHHUE OTPEACNIATh HHOOPMAITMOHHBIH 00BEM TEKCTOBBIX, T'paUIecKux
¥ 3BYKOBBIX JIaHHBIX TPU 33JaHHBIX MapaMeTpax JAUCKPETU3alUU, YMEHUE ONPEIEIsTh
CPEIIHIOI0 CKOpPOCTh Tepefadyd JaHHBIX, OIEHWBATh H3MEHEHHE BPEMEHHU Iepeaadu
Py U3MEHEHUU UHPOPMAIIMOHHOTO 00bEMA TAHHBIX U XapaKTePUCTUK KaHala CBSI3U;

YMEHHUE UCTIOJIH30BaTh NIPH PEIICHUU 3a]1a4 CBOMCTBA MO3UIIMOHHOM 3aMTMCH YUCEI,
aNIrOpUTMa MOCTPOCHHUS 3AMMCH YUCIIA B TIO3UIIMOHHONW CUCTEME CUUCIICHUS C 3a/IaHHBIM
OCHOBAaHHMEM M TIOCTPOCHHS YHCIAa IO CTPOKE, COJEpKalled 3amuch 3TOTO YHCIa
B TIO3UIMOHHOW CHCTEME CYHCIICHHSI C 3a/JIaHHBIM OCHOBAaHHMEM, YMEHUE BBIMOIHSTH
apu(PpMETHIECKUE OTePALIUU B MMO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

YMEHHE BBITIOHITH TPEOOPa30BaHUS JIOTHUECKUX BBIPAKEHUHN, UCIIONIB3YS 3aKOHBI
anreOppl JIOTUKHW, YMEHHE CTPOUTH JIOTHYECKOE BBIPAKEHHWE B JIU3IBIOHKTHBHOMN
M KOHBIOHKTHUBHOM HOpPMaJdbHBIX (opMax IO 3aJaHHON TabIUIle WCTUHHOCTH,
MCCIIEeI0BaTh 001aCTh ICTUHHOCTH BBICKA3BIBAHMSI, COJIEPIKAIIETO MIEPEMEHHBIE, PEIIaTh
HECJIO)KHBIC JIOTHUECKUE YPABHEHUS W CHCTEMbl YPABHCHH;

MOHMMaHKe 0a30BbIX aITOPUTMOB OOPAOOTKM YHMCIOBOM U TEKCTOBOU MHGOpMALIUU
(3amuch YnceN B MO3UIIMOHHON CHCTEME CUMCIICHHSI, HAXOXKECHUE BCEX MPOCTHIX YHUCEIT
B 33J]JaHHOM JIMama30He, 00pab0TKa MHOTOPA3PSAHBIX HETBIX YACEIT, AaHATTU3 CHMBOJBHBIX
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CTPOK U APYIHX), AITOPUTMOB MOUCKA U COPTUPOBKH, YMEHUE ONPEIEIATh CI0KHOCTb
U3y4aeMbIX B Kypce O0a30BBIX alIrOpUTMOB (CYMMHPOBAHUE »3JIEMEHTOB MAacCHUBA,
COPTUPOBKAa MAacCHBa, IEpEOOpPHbIE AJITOPUTMBI, JBOUYHBIM MOWUCK) M TNPUBOJUTH
MPUMEPHI HECKOJIBKUX AJITOPUTMOB Pa3HOM CIIOKHOCTH ISl pELICHUSI OTHOM 3a/1a4u;

BJIaJICHHE YHUBEPCAIBHBIM SI3bIKOM IPOrPaMMHUPOBaHUs BICOKOTO ypoBHs (Python,
Java, C++, C#), npencraBineHusiMi 0 0a30BBbIX TUIAX JAHHBIX U CTPYKTYpax JaHHBIX,
YMEHHE HMCMOJIb30BATh OCHOBHBIE YIPABISIOUIME KOHCTPYKIIMH, YMEHUE OCYLIECTBISATh
aHaNIM3 TMPEUIOKEHHOW NPOrpaMMbl: ONPENENSATh Pe3yJbTaThl padOThl MPOrpPaAMMBbI
Opv 33JaHHBIX HCXOAHBIX JAaHHBIX, OMPENENATh, MPU KAKUX HUCXOJHBIX JaHHBIX
BO3MOXXHO MOJIyYeHHE YKa3aHHBIX PE3YJIbTaTOB, BBISBIATH JIaHHbBIE, KOTOPHIE MOTYT
OpUBeCTM K omubke B paboTe mporpaMmbl, GOPMYIMPOBATH  MPEAJIOKEHUS
10 YJIYYIIEHUIO IPOrPaMMHOI0 KOJIa;

yMEHHE  CO3/laBaThb  CTPYKTYpUPOBAHHBbIE  TEKCTOBbIE  JOKYMEHTHl U
JEMOHCTpPALlMOHHBIE MaTepuaiabl C HCIOIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
POrPaMMHBIX CPEJCTB U 00JAYHBIX CEPBHCOB;

YMEHHE HCIOJIb30BaTh DJJIEKTPOHHBIE TAONWIbBI Ui aHalu3a, MPEeACTABICHUS
U 00pabOTKM JaHHBIX (BKJIIOYAsl BBIYMCIEHUE CYMMBbI, CPEIHEro apu(MeTHuecKoro,
HauOOJBIIEr0 U HAMMEHBIIIET0 3HAYEHUH, pellleHne YPaBHEHHM, BHIOOP ONTHUMAIBHOTO
peleHus, No00p JMHUY TPEH1a, PELIEHUE 3aa4 IPOrHO3UPOBAHMUS ).

B npornecce uzyuenus: kypca unpopmatuku yriyonéHHoro yposHs B 11 kiacce
oOy4JaromuMucs OyayT JOCTUTHYTHI CIEYIOUTUE MPEIMETHBIE PE3YIbTaThl:

yMEHHE CTPOUTh HEpPAaBHOMEPHBIE  KOJNbI, JOIMYCKAIIIWe  OJHO3HAYHOE
JIeKOANpOBaHuEe cooOmeHn (MpedrKCHbIE KOJbI), MCIOIb30BaTh MPOCTEHINE KOJbI,
KOTOpBIE TMO3BOJISIOT OOHAPYKMBATh U UCHPABIATH OMIMOKU TMpHU Tepenade JaHHBIX,
CTPOUTh KOJ, O0OECHeurnBaAIONIM HAUMEHBIIYI0 BO3MOXHYIO CpPEIHIOI JUIUHY
COOOIIICHHS MPY U3BECTHOM YaCTOTE CUMBOJIOB, MOSACHSTHh MPUHIIUIIBI PAOOTHI MPOCTHIX
ITOPUTMOB CXKATHUS JaHHBIX;

YMEHHE peliaTh alTOPUTMUYECKHE 3a/1a9d, CBSI3aHHBIE C aHAIH30M rpadoB (3a1auu
MOCTPOCHUS ONITUMATIFHOTO MTYTH MEXAYy BEpIIMHAMH Tpada, omnpeeieHns] KOJIM4ecTBa
Pa3TUYHBIX MYyTEH MEXAYy BEPIIMHAMH OPUEHTHPOBAHHOTO AIlMKIMYECKOTO Tpada),
YMEHHUE UCIIOIb30BaTh AEPEBbS MIPU aHATIU3€E U IOCTPOCHUU KOAOB U JIJIsl IPEACTABICHUS
apu(PMETUIECKUX BBIPAKCHHUM, MPHU PEHICHUH 3a7a4 MOWCKAa M COPTHPOBKH, YMEHUE
CTPOUTH JEPEBO UIPHI MO 3aJaHHOMY aJIrOPUTMY, pa3pabdaTbiBaTh U OOOCHOBBIBATH
BBIUTPBILIHYIO CTPATETUIO UTPHI;

yMEHHUE pa3pabaThiBaTh U PEATM30BBIBATH B BUJE MPOTpaMM 0a30BBIC aITOPUTMBI,
YMEHHUE UCIOIb30BaTh B IPOrpaMMax JaHHbIE PA3IMYHBIX TUIOB C YUETOM OIpAaHUYECHUIN
Ha JMana3oH X BO3MOXKHBIX 3HAUEHUU, MPUMEHSTH MPU PEUICHUU 3a7a4 CTPYKTYPHI
JAHHBIX (CIIUCKU, CIIOBAPHU, CTEKH, OUEPEIH, IEPEBbsI ), UCTIOIB30BaTh OA30BbIE ONEPALII
CO CTPYKTYypamu JaHHBIX, IPUMEHSTh CTAHIAPTHBIE U COOCTBEHHBIE MOAIPOrPaMMBI JJIsI
00pabOTKHU YUCIOBBIX JAHHBIX U CHUMBOJIbHBIX CTPOK, UCIIOJIb30BaTh MpHU pa3pabOTKe
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nporpaMMm  OMOJIMOTEKM MOAMNPOrpaMM, 3HATh (DYHKIHMOHAJIbHBIE BO3MOKHOCTH
MHCTPYMEHTAJIBHBIX CPEACTB Cpelbl pa3pabOTKH, YMEHUE MCIOJIb30BaTh CPEACTBA
OTNAJKA TpPOrpaMM B cpele MNpOrpaMMHpPOBAHUS, YMEHHE JTOKYMEHTHUPOBATh
MPOrPAMMBI;

YMEHHE CO3/1aBaTh BEO-CTpaHUIIbI;

BJIaJICHUE OCHOBHBIMU CBEACHMSIMHU O 0a3zax HJaHHBIX, UX CTPYKTYpE, CpPeIcTBaX
co3/laHusI U pabOThl C HUMH, YMEHUE HCIIOJIb30BaTh TAOJMUHbBIC (PETSIUOHHbBIC) 0a3bl
JaHHBIX (COCTABJIATH 3alpOChl B 0a3ax [aHHBIX, BBIMOJHATH COPTHUPOBKY U TIOHUCK
3anucel B 0a3e JaHHBIX, HAMOJHATH pa3pa0dOTaHHYIO 0a3zy JAHHBIX) U CIPABOYHBIE
CUCTEMBI;

YMEHHE HCIOIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTUYECKUEe MOJENHU JUIsl aHalu3a
00BEKTOB U MpPOLECCOB: (POPMYIHPOBATH LEAb MOJEIUPOBAHUS, BBINOIHATH aHAIHU3
PE3yNIbTATOB, MOJYYEHHBIX B XOJI€ MOJEIUPOBAHUSA, OLEHUBATH COOTBETCTBUE MOJEIH
MOJIETUPYEMOMY OOBEKTY WIIM MPOLECCY, MPEACTABIATh PE3YJIbTaThl MOJCIHPOBAHUS
B HATJISITHOM BUJIE;

yMEHHE OpraHU30BbIBATh JUYHOE uH(pOpMaIIMOHHOE IPOCTPAHCTBO
C HCIMOJB30BAHUEM PA3NIMYHBIX CPEACTB IUGPOBBIX TEXHOJOTHH, IOHUMAHUE
BO3MOXKHOCTEH  IU(MPOBBIX  CEPBUCOB  TOCYJAPCTBEHHBIX  yChyr,  IU(GPOBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

NOHMMAaHUE OCHOBHBIX NPUHIIMIIOB pabOThI, BO3MOXKHOCTEH U OTPAHUYCHUS
NPUMEHEHHS TEXHOJOTUN UCKYCCTBEHHOTO MHTEIUIEKTA B PA3JIMYHBIX 00JIACTSIX, HATMYUE
NpEe/ICTaBIEeHU O Kpyre pelraeMbiX 3a7ad MallMHHOro oOydeHus (pacro3HaBaHUA,
KJaccuuUKaIlMi U TPOTHO3UPOBAHMS) HAJUYHME MPEACTABICHUNH 00 HCIMOJIb30BaHUU
MH()OPMAIIMOHHBIX TEXHOJOTHH B Pa3IUYHbIX MPOGECCHOHANIBHBIX chepax.
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TEMATHUYECKOE INIAHUPOBAHMUE!

10 KJIACC
HaumenoBaunue
No KomnnuecTtBo OCHOBHBIE BUIBI JEATEILHOCTH
pasaenoB U TeEM [IporpammHoe conepxanue
/o 4acoB oOy4Jaromuxcs

yqe6H0r0 nmpeamMeTa

Paznen 1. LHudporasi rpaMmoTHOCTH

1.1 | KommeroTep —
YHUBEPCATBHOE
YCTPOUCTBO 00pabOTKH

JTAHHBIX

6

TpeOoBaHUs TEXHUKHA OC30IACHOCTH U
THTHUCHBI TIPU pa0boTe ¢ KOMITBIOTEpaMu
U JIPYTUMH KOMITOHCHTaMH IIU(PPOBOTO
OKPY)KEHHUS.

[TpuHIHTIBE paGOTHI KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM. APXUTEKTYpa
don Hetimana. 'apsapockas
apxumexmypa. ABTOMaTHYECKOE

BBITIOJIHEHUE IIPOTPaMMBbI IPOLIECCOPOM.

OnepaTtuBHas, MOCTOSIHHAA U
JOJITOBpeMeHHast mamsiTh. OOMeH
JAHHBIMU C IIOMOILBIO LIKH.
KoHTposeppl BHEIIHUX YCTPOUCTB.
[IpsiMoi1 1OCTYN K HaMATH.
OcCHOBHbIE TEHJICHIIUH PA3BUTHUS
KOMIBIOTEPHBIX TEXHOJIOTHM.

AHaNu3UpOBaTh YCIOBUS
MCTIOJIb30BAHUS KOMIIBIOTEPA U APYTUX
JOCTYIHBIX KOMITOHEHTOB ITU(POBOTO
OKPY>KEHHUsI C TOUKH 3pEHUS TPEOOBaHU
TEXHUKHU 0€30MaCHOCTH U TUTHEHBI.
OnuceIBaTh COCTaBHBIC YACTH

U TIPUHITUIIB PAOOTHI KOMITBIOTEPOB,
MOOMJIBHBIX YCTPONCTB, KOMIIBIOTEPHBIX
CHUCTEM.

XapakTepu30oBaTh KOMIIBIOTEPHI Pa3HbIX
TTOKOJICHHH.

Hckate B cetn UHTEpHET HHpOpMAITHIO
00 OTE€YECTBEHHBIX CIECIHAINCTAX,
BHECIIMX BKJIAJl B Pa3BUTHE
BBIYHMCITUTEIILHON TEXHUKH.

[IpuBOAUTE TPUMEDBI,

! Kypcu60M B COACPI)KAHUHN TEMATUYICCKOI'O INTAaHUPOBAHUA BBIACIIACTCA MaTEpUal, KOTOpLIﬁ HE SBIISIETCS 00s3aTeIbHBIM Ipyu U3y4CHUU U HC BXOOUT B COACPIKAHUC HpOMC)KyTO‘IHOﬁ nim

HUTOrOBOMU aTTeCTalluy 1O MPEAMETY.
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[TapannenbHble BBIYUCICHUS.
MHOronpoueccopHbie CUCTEMBI.
CynepkomnbroTepsl. Pacnipenenénubie
BBIYMCIIUTEIbHBIE CUCTEMBI U 00paboTKa
OONBIINX JaHHBIX. MOOUIIBHBIC
1M(poBbIE YCTPOMCTBA U UX POJIh

B KOMMYHHKaUUsX. BctpoeHHsbie
KOMITbIOTEPBI. MUKPOKOHTPOJIIEPHI.

PO6OTH3HpOBaHHBI€ IMPpOU3BOACTBA

IIOATBEPKAAIOIINE TCHACHLIIUY Pa3BUTHUSA
BBIYMCIIATEIILHON TEXHUKH.

ITosiCHATH CYIIHOCTH MapaJlICIbHBIX
BbIYMCIICHUN. [IpuBOAUTE pUMEPHI
3a7a4, JJIsl PEUICHUs KOTOPBIX
IIPUMEHSIOTCS CYIIEPKOMITBIOTEPHBIE
TE€XHOJIOTUU UJIA TEXHOJIOTI MU
pacnpenes€HHbIX BBIYUCICHUM.
XapakTepu3oBaTh pOOOTH3NPOBAHHbBIE
MIPOU3BOJICTBA, MOOMIIbHBIEC IU(POBBIE
YCTPOMCTBA U UX POJIb B KOMMYHHKAIMAX

1.2

[IporpammHuoe
obecrieyeHue

[Iporpammuoe obecrnieueHme
KOMITbIOTEPOB U KOMIIBIOTEPHBIX
cucteM. Buael nporpamMmmMHOro
oOecrieueHus: U UX Ha3HAUYCHHUE.
Oco0eHHOCTH TIPOrPaMMHOTO
obecriedeHUss MOOMIIBHBIX YCTPOMCTB.
[TapannenbHOE IPOrpaMMHUPOBAHUE.
CucremMHOE IpOrpaMMHOE 00ECIIeYEHUE.
OrnepalluOHHBIE CUCTEMBI. Y TUIIUTHI.
patiBepsl ycTporcTB. MHCTAIIAIMSA

U JEUHCTAJUISLUS IPOrPAMMHOIO
obecrieyeHusl.

daitioBble cUCTEeMBI. [IpruHIATIBI
pa3MeIieHus U UMEeHOBaHUs (HaijioB

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

PaGotats ¢ rpadpuueckum unrepdeiicom
onepainnonHoit cuctemsl (OC),
CTaHJAPTHBIMH U CITY>KEOHBIMU
MPUIOKEHUSIMU, (pailioBbIMU
MEHEKEPAMH.

COOTHOCUTD BUJIBI TUTICH3UI

Ha UCIOJIb30BaHKE MPOTPAMMHOTO
o0OecrnieueHus U MOPSI0K €ro
WCIIOJI30BaHMS M PACIIPOCTPAHEHUS.
[TpuBOIUTH IPUMEPHI MPOIPUETAPHOTO
1 CBOOOTHOTO TIPOTrPAMMHOTO
oOecrnieueHus1, MpeJHA3HAYEHHOTO

JUTSL pEIIeHUsT OTHUX U TeX Ke 3ajad.
Ha3zpiBaTh OCHOBHBIE TIPABOHAPYIIICHNUS,
MMEIOIINE MECTO B 00J1acTH
WCIIOJIE30BAHUS MPOTPAMMHOTO
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3akoHO1aTeNbCTBO Poccuiickon
®deneparuu B 00J1aCTH IPOrPAMMHOTO
oOecrnieuenus. JlueHzupoBanue
IPOrpaMMHOT0 O0ECTICUCHUS U

ndpoBbIx pecypcos. [Iponpuerapnoe u

CBOOOJ/IHOE MPOTrpaMMHOE 00eCTICUCHHE.
KomMepueckoe 1 HEKOMMEPYECKOE
MCII0JIb30BAHUE IPOTPAMMHOTO
obecrnieueHus: U IUPPOBBIX PECYPCOB.
OTBETCTBEHHOCTh, YCTaHABIIMBaEMas
3aKOHOJIaTeILCTBOM Poccuiickon
denepanvy 3a HEMPABOMEPHOE
MCII0JIb30BAHUE MPOTPAMMHOTIO
obecrnieueHus U MU(PPOBHIX peCypcoB

oOecIIeueHHsI, 1 OTBETCTBEHHOCTh
3a HUX, PEAYCMOTPEHHYIO
3aKOHOJ1aTeILCTBOM P®.
IMpakmuueckue paéomot*:

1. Uncmannayus u oeuncmanisayus
npocpamm

1.3.

KOMHI)IOTGPHLIG CCTHU

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

Cucrtema JOMEHHBIX UMEH.
Paznenenue IP-cetn Ha nmoaceTn

C MOMOIIbIO Macok noacetel. CeTeBoe
angMuHuctpupoBanue. [lonyuenue
JAHHBIX O CETEBBIX HACTPOUKAX
koMibioTepa. [IpoBepka Hanmuuus CBS3U

[1osICHATh NPUHIUIIBI IOCTPOEHUS
KOMITBIOTEPHBIX CETEMH.

BrisiBnsaTh oO1iiee 1 pa3nuyus

B OpraHH3alliy JJOKAJIbHbBIX U

rJI00aIbHBIX KOMITBIOTEPHBIX CETEH.

[TpuBOIUTH IPUMEPHI TPOTOKOJIOB
crexka TCP/IP ¢ onpenenénubiMu
GYHKIUSAMMU.

Hcnonp30BaTh MaCKH NOICETEN

ns pazouenus |P-cetn Ha monceTw.

[IpuMeHATH TPOrpaMMHOE

1Hpe/1naraeMLH‘/'1 B IIporpaMme 1o PIH(i)OpMaTI/IKe NEePCUCHb MPAKTUYCCKUX pa60T SABJIACTCA PCKOMCHAATCIIbHBIM, YUUTCIIb ACIACT BBI60p MMPOBCACHUSA MMPAKTHICCKUX pa60T.
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¢ y3noMm cetu. OnpeesieHne MapiipyTa
JIBUKEHUS TTAKETOB.

Bunbl nesrensHoCTH B cetu MIHTEpHET.
Cepsucel HTEpHETA.
I'eonnpOpMaITMOHHBIE CHCTEMBI.
["eonmokaImoHHBIC CEPBUCH PEATEHOTO
BpEMEHU (HampuMep, JIOKAIUs
MOOHMJIBHBIX TEIE(POHOB, ONPEICICHUE
3arpy’KEHHOCTH aBTOMAarucTpaiei),
WHTCPHET-TOPTOBJIs, OpPOHUPOBAHUE
OMJIETOB Y TOCTUHHIIL.
['ocynapcTBeHHBIE IIEKTPOHHBIE
cepBUCHI U yciayru. ColpanbHbIe CETH —
opraHu3alus KoJJIEKTUBHOTO
B3aMMO/JICUCTBUS M1 OOMEHAa JaHHBIMHU.
CeteBoil ATHKET: TIPaBUIIA TTOBEACHUS

B knbepnpoctpanctse. [Ipobiaema
MOJJTUHHOCTH MOJTy4YEeHHON
uHpopmaryu. OTKPHITHIE
o0Opa3oBaTeIbHBIE PECYPCHI

oOecrieueHue 1715l IpOBEPKU
paboTOCIIOCOOHOCTH CETH.
Ilpakmuueckue pabomut:

1. Cemesoe aomunucmpuposanue

1.4

Nudopmarmonnas
0e30macHOCThb

TexHOreHHbIE U SKOHOMUYECKHE
yIPO3bI, CBSI3aHHBIE C UCTIOIB30BAHUEM
UH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX
TexHoJorui. O01IHe MPOOIEMBI 3aIIUTHI
uH(bopMauu 1 HHPOPMAITMOHHOU
oe3zonacHoctu. CpecTBa 3allUThI
uH(GOpPMAIH B KOMITBIOTEpAX,

XapakTepu3oBaTh CYIUIHOCTb MIOHATHN
«uH(pOopMaImoHHast 0€30MaCHOCThY,
«3amuTa uHpopMaIum».
dopMyaupOBaTh OCHOBHBIE MTPABUIIA
MH(pOpMaLIMOHHOM 0€30MacHOCTH.
AHanu3upoBaTh 3aKOHOIATEIIbHYIO
0a3y, Kacawlyrcs: UHPOpMaIMOHHON
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KOMITBIOTEPHBIX CETAX
Y aBTOMATH3UPOBAHHBIX
WH(OPMAIIMOHHBIX CHCTEMaX.
[IpaBoBO€ OOecneueHue
UH(GOPMAIIMOHHON O€30IaCHOCTH.
DnexmpouHas Yyugphposas noONUCH,
cepmuuyuposantvle cammaol U
O0OKYMEeHMblL.

[IpenoTrBpamienue
HECaHKIIMOHUPOBAHHOTO JOCTYyIa

K JIMYHOUM KOH(DUACHIIMATBEHON
uHGbOpMaIH, XpaHIIeHCs

Ha MEePCOHAIIBHOM KOMIIBIOTEpE,
MOOUJIBHBIX YCTPONCTBAX.
BpenonocHoe nporpammHoe
obecrnieueHue U crocoObl OOPHOBI C HUM.
AHTUBHUPYCHBIE IPOTPAMMBI.
Opranuzanus JMYHOTO apXuBa
uHpopmarmn. PezepBHOE KOMMpOBaHUE.
[TaponpHas 3amura apxusa.
[udpoBanue ganabIX. CUMMETPUYHBIC
¥ HECUMMETPHUYHBIE U PHI.

[udpsr mpocToii 3aMEeHBI.

Mudp Lezaps. Hudp Buxenepa.
Anroputm mmdpoBanus RSA.
Cmeeanozcpaghus

0€30MacHOCTH.

[IpuMeHsITh CpeICcTBa 3aIIUThHI
uH(popmalm: OpaHaMay3phl,
AHTUBHUPYCHBIE TPOTPaAMMBHI,
MapoJIMPOBAHUE U APXUBUPOBAHHUE,
g poBaHue.

IIpenorBpamarh
HECaHKIIMOHUPOBAHHBIN JTOCTYII
K JINYHOM KOH(UACHIIUATbHON
uHpopMaImu, XpaHIIencs

Ha EPCOHAIIBHOM KOMIIBIOTEPE,
MOOHJIBHBIX YCTPONCTBAX.
Ilpakmuueckue padomeul:

1. Aumueupycnvie npocpammai.
2. lllugpposarnue oannwvix

Hroro no pazneny

24
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Pa3nen 2. TeopeTnueckue 0CHOBbI MHPOPMATHKHU

2.1 | IlpencraBnenne
uH(popMauu
B KOMIIBIOTEPE

19

Nudopmariusi, 1aHHbIC U 3HAHUS.
Nudopmanmonnsie mpouecchl

B IIPUPOJI€, TEXHUKE U OOILECTBE.
HenpepbiBHBIE U TUCKPETHBIC
BEJIMYUHBI ¥ cUrHaJIbl. HeoOxoaumocTh
JTUCKpeTh3anuu nHGOpMaIuu,
peHA3HAYCHHOM JIJIsl XpaHEHUs,
nepenayu u o0paboTKH B LIUPPOBBIX
CHUCTEMaX.

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

Cuctemsl cuucienus. Pa3sépuyras
3aIUCh LEbIX U IPOOHBIX YHCEIT

B MTO3UIIMOHHOM CHCTEME CUUCIICHUSI.
CBoiicTBa MO3UIIMOHHOM 3aMMCH YUCJA!
KOJIMYECTBO IU(p B 3aMUCH, IPU3HAK
JETUMOCTH YKCJIa HA OCHOBAHUE

I1osICHATH CYIIHOCTD MOHATUN
«uHbOpMAIUY, «TAHHBICY, «3HAHUS.
Pemats 3amaun Ha u3MepeHue
uH(pOpMaIK, 3aKITI0YEHHON B TEKCTE,
C MO3UIIUU ali(paBUTHOTO MOX0/1a

(B IpeAMOJIOKEHUN O PABHOM
BEPOATHOCTH MOSIBIICHUS CUMBOJIOB

B TEKCTE).

[TosicHATE HEOOXOAUMOCTh M CYIITHOCTh
JUCKPETU3ALNY TTPU XpaHCHUH,
nepeaadye u 00paboTKe JTaHHBIX

C IOMOILBIO KOMITBIOTEPOB.
[IpuBOOUTH TPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEPHBIX KOJ10B. KoanupoBaTh
U JIEKOJIUPOBATh COOOIICHUS

C MCTOJIb30BAaHUEM PABHOMEPHBIX

Y HEPAaBHOMEPHBIX KOJOB.

Crtpouth npeuKCHBIE KOIBI.
KnaccudummpoBaTs cUCTEMBI
CUUCJICHUS.

BBINOJIHATE CpaBHEHHE YUCET,
3aMMCaHHBIX B JBOMYHOM,
BOCBMEPUYHOU Y HIECTHAALATEPUYHON
CHUCTEMaX CUUCIICHUS.

OcymecTBisTh NEPEBOJT YUCET MEXKIY
JIBONYHOM, BOCBMEPUYHOMN

28



CHUCTEMBbI CUUCTICHUS. AJITOPUTM
nepeBoa 1eaoro urcia u3 P-udaHoit
CHUCTEMBbI CUUCIICHUS B ICCATUUYHYIO.
AJNTOpPUTM TepeBoJia KOHEUHOU P-uuHOi
Ipo0U B AECATUYHYIO. AJITOPUTM
nepeBoa Ie0ro Yruciia u3 JeCATUIHON
CHUCTEMBbI CUUCIIeHUs B P-uuHy10.
IlepeBoa KOHEUHOM NeCATUYHON IpoOu
B P-uunyto. JIBonyHasi, BOCbMepHYHAas
U IIECTHAIIATePUIHAS CUCTEMBI
CUYMCJICHUS, CBSI3b MEXKY HUMH.
Apudmetrnyeckue onepanuu

B MTO3ULIMOHHBIX CUCTEMAX CUUCIICHUSI.
Tpouunas ypasnogeuiennas cucmema
cuuciaenus. JleouuHo-oecamuynas
cucmema CYUCleHus.

Konuposanue tekctoB. KonupoBka
ASCII. OnHOoGalTHBIE KOJUPOBKHU.
Crangapt UNICODE.

Komuposka UTF-8. Onpenenenue
UH(OPMAIIMOHHOTO 00BEMA TEKCTOBBIX
COOOILIEHUH.

KoaupoBanue nzobpaxennil. OueHka
nH(OPMAIIMOHHOTO 00bEMa
rpaduUecKuX JaHHBIX NP 3aJaHHBIX
pa3pelleHnH U TIIyOuHEe KOJUPOBaHUS
upeta. [{BeToBble Mogenu. BektopHoe

U IIECTHAAIATEPUIHON cUCTEMaMu
CUMCIICHUS.

BEITIOJTHATH CITOKCHHE W BEIYUTAHUE
quCeJl, 3aUCAaHHBIX B JIBOUYHOM,
BOCBMEPUYHOH U IECTHAALATEPUYHON
CUCTeMaXxX CUUCIICHHUS.

Ocy1ecTBasATh KOAUPOBAHUE TEKCTOBOM
uH(pOpMaIHU C TOMOUIBIO
KOJMPOBOYHBIX TAOJIHII.

Omnpenensate HGOPMAIIUOHHBINA 00BEM
TEKCTOBBIX COOOIIEHUI B Pa3HBIX
KOJIUPOBKAX.

Bbruncnars pa3mep IBETOBOM MaJIUTPHI
10 3HAYEHHUIO OUTOBOI ITyOMHBI 1IBETA.
Omnpenensite pa3Mepbl rpapuIecKux
(baiiI0B MpY U3BECTHBIX PA3PEIICHUN U
riyOMHE KOJMPOBAHUS I[BETA.
Brerancnsate nHGOpMaIMOHHBIN 00bEM
1u(POBOIA 3BYKO3AIKCH 110 YaCTOTE
JTUCKPETU3alNU, TITyOUHE KOAUPOBAHUS
Y BPEMEHH 3aIHCH.

Ilpakmuueckue padomut:

1. Juckpemuszayus epaguueckoil
ungopmayuu.

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

Konnposanue 3Byka. OneHnka
UH(OPMAILIMOHHOTO 00BEMA 3BYKOBBIX
JTaHHBIX TIPH 3a/IaHHBIX 9aCTOTE
JUCKPETU3ALUU U Pa3psTHOCTH
KOJMPOBAHHUS

2.2

OcHOBBI anreopbl
JIOTUKH

14

Anrebpa noruku. [Tonsitue
BBICKa3bIBaHMs. BbICKa3bIBaTCIILHBIC
dbopmel (peaukaTsl). KBaHTOPHI
CYIIIECTBOBAHUS 1 BCEOOLTHOCTH.
Jlornueckue oneparuu. TaOaHUITbI
UCTUHHOCTH. JIOTMYeCcKre BhIPAXKEHUS.
Jloruyeckue TOX1eCTBA.
Jloka3aTeabCTBO JTOTUYECKUX TOXKIECCTB
C TIOMOIIBIO TAOJIHI] HICTUHHOCTH.
Jlorudeckue ornepaiuu 1 oneparuu
HaJl MHO>KECTBAMH.

3aKoHBI aNreOphl JTOTHUKH.
DKBUBaJICHTHBIE MPE0Opa30OBaHUS
JIOTUYECKUX BbIpaKeHUU. Jlornueckue
YPaBHEHHS ¥ CUCTEMbI YPABHECHHIA.
Jlornueckue (QyHKIMHU. 3aBUCHUMOCTH
KOJIMYECTBA BO3MOHBIX JIOTHYECKUX
(GYHKITUH OT KOJTMYECTBA apTyMEHTOB.
[TosHBIE CUCTEMBI TOTHIECKUX

[TpuBOIUTH IPUMEPHI FTIEMEHTAPHBIX

U COCTaBHBIX BBICKA3bIBAHHM.
Paznuuarh BeICKa3bIBAaHUS U IPETUKATHI.
YcranaBnuBaTh CBsI3b MEXKIY anreOpoit
JIOTUKH U TEOpUE MHOMKECTB.
Bbrauciars 3Ha4eHHs JIOTHUYECKUX
BBIPAYKEHUI C JJIOTUYECKUMU
oTepalusIMi KOHbIOHKIINH,
TU3BIOHKIIUW, THBEPCUH, UMILTUKAIIUH,
HKBUBAJICHIIUH.

[IpoBOANTH aHATN3 TAOIHI] HCTUHHOCTH.
Ctpouth TaOIUIBI HCTUHHOCTH
JIOTUYECKUX BBIPAKEHUM.
Ocy1ecTBAsATh 5KBUBAJIECHTHBIE
npeoOpa3oBaHuUsl JIOTHUECKUX
BBIPaXXEHUH C UCIIOJIb30BAHHEM 3aKOHOB
anreOpbl JIOTUKH.

OcymecTBasiTh NOCTPOCHUE
JIOTUYECKOTO BBIPAXKEHUS C JaHHOMN
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GyHKIUH.

Kanonnueckue Gpopmbl TOTHUECKUX
BbIpakeHU. COBEPILICHHBIE
NU3bIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POPMBI, ANTOPUTMBI UX
MOCTPOEHHUS MO Ta0JIUIIE UCTUHHOCTH.
Jlornueckue 371€MEHTBI B COCTAaBE
koMmnblorepa. Tpurrep. Cymmarop.
MHoropa3ps bl CyMMaTop.
[TocTpoeHune cxem Ha JIOTHYECKUX
3JIEMEHTAX 10 3aJaHHOMY JIOTUYECKOMY
BBIPAXKEHUO. 3alHUCh JIOTUYECKOTO
BBIPAKEHUA 110 JIOTUYECKOU CXEME.
Muxpocxemol u mexnono2us ux
npouU3800Cmad

Ta0JIMLIe HICTUHHOCTHU U €0
YIPOLIECHHUE.

Pewate IpocThIe JTOTUYECKUE
YPaBHEHUS U CUCTEMbI YPABHEHUM.
XapakTepu3oBaTh JOTUUYECKUE
DJIEMEHTBI KOMIIBIOTEDA.

IlosicHATH yCTPOHCTBO CymMMaropa

U TpUITEpA.

3anuchIBaTh JOTUUECKOE BBIPAKEHUE
I10 JIOTUYECKOM CXEME.

CTpouTh CXEMBI Ha JTOTUYECKHUX
JIEMEHTAX 110 3aJaHHOMY JIOTHYECKOMY
BBIPAXKCHUIO.

Ilpakmuueckue padomut:

1. Ilocmpoenue u ananuz maodauy
UCTUHHOCIU 8 MAOIUYHOM NPoYeccope

2.3

KomnrsrotepHas
apupMeTHKa

[IpencraBneHue NEAbIX YUCEN B HaMSITH
KoMIibloTepa. OrpaHU4eHHOCTD
JTHATa30Ha YKUCEIl IIPU OTPAHUYCHUU
KoJinuecTBa pa3psanos. [lepenonnenue
pa3psAaHON CeTKHU. be33HaKkoBbIE U
3HAKOBBIC JJAHHBIC. 3HAKOBBIN OUT.
JIBOMYHBIN TOMOJHUTEIBHBIA KO
OTPULATEIIBHBIX YHCEIL.

[ToOuTOBBIE TOTHUECKUE OTIEPALIIH.
Jlornueckuit, apupMeTHUECKUN U
nukiandeckuid capuru. llludposanue

[Tony4aTe BHYTpEHHEE IPEACTABIICHUE
LIEJIBIX U BEIIECTBEHHBIX YHUCEI

B [TIAMSTH KOMIIBIOTEPA; ONIPEACIATH
10 BHYTPEHHEMY KOJly 3HAYEHUE YUCIIA.
XapakTepu3oBaTh 0€33HAKOBHIE U
3HAKOBBIE JIaHHBIE.

[1osICHATH NOPSIOK BBINOJHEHUS
apuPMETHICCKUX OTIEPAIHNA C TIETBIMH
Y BEIIECTBEHHBIMH YUCJIAMHU

B IIPOLIECCOPE.

[IpuMeHsITh TOOUTOBBIE JIOTHUECKUE
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C IOMOIIbIO TOOUTOBOM Onepanuu
«uckmoyaromee MIIN».
[IpencraBieHne BEMIECTBEHHBIX YHACEIT

B [IaMATU KOMIIbIOTEpA. 3HAYaIas 4acTh
Y TIOPSIAOK YKcia. J(uana3oH 3HaueHU
BelecTBEHHbIX yucen. [Ipodiaemsr
XpaHEHUS BEIIECTBEHHBIX YHUCEIL,
CBSI3aHHBIE C OTPAHUYEHUEM KOJINYECTBA
pa3psaoB. BeinosnHeHue onepanuit

C BELIECTBEHHBIMU YHCIIAMH,
HAKOIUICHHE OIIMOOK MPHU BHIUUCICHUSIX

orepanuu.

XapakTepu30BaTh MPE/ICTABICHUE

U XpaHECHHE B IAMATH KOMIIbIOTEPA
BEILIECTBEHHBIX YUCET.

[TosicHATh MPUYUHBI HAKOTUICHUS
OIMUOOK MPU BBIYUCICHUIX

C BEIIECTBECHHBIMH YHCIIAMHU.
Ilpakmuueckue padomul:

1. U3yuenue nopazpsaonoco MawurHo20
npeocmaeienusi Yewvlx U 6euyeCmeeHHbIX
yucen

Uroro no pazneny

40

Paznen 3. AropurMbl M IPOrpaMMHUPOBAHUE

3.1

Bsenenue
B IIPOTPaMMUPOBAHUE

16

Ornpenenenne BO3MOKHBIX PE3YyJIbTaTOB
paboThI MPOCTEHIINX aTTOPUTMOB
yIpaBJIEHUS UCTIOTHUTEISIMU U
BBIYMCIIMTEIbHBIX aJTOPUTMOB.
Ornpenenenue NCXOIHbIX JaHHBIX,

IIPU KOTOPBIX AITOPUTM MOXKET J1aTh
TpeOyeMbIil pe3ynbTar.

Dtanbl penieHus 3a1a4 Ha KOMIBIOTEPE.
HNHCcTpyMeEHTaNIBHBIE CPEACTBA!
TPAHCHATOpP, OTIAAUHK,
npodumupoBmmK. KoMmmusius

Y MHTEpIpeTanus MporpaMm.
BupTtyanbHble MallluHBbI.
NuterpupoBanHas cpenia pa3pabOTKHU.

BrisicHsATh pe3ynbTat paboThl
ITOPUTMA JJIS1 UCTIOJTHUTEJIS

IpY 3aJaHHBIX UCXOAHBIX JaHHBIX,
OTIPEIENISITh BO3MOKHBIE UCXOHBIC
JTAHHBIE JUIsI U3BECTHOTO pe3yibTaTa.
[IpuBOOUTH IPUMEPHI AITOPUTMOB,
CoJIeprKallliX MOCIeI0BaTEbHbIE,
BETBSIIUECS U IUKINYECKUE CTPYKTYPBHL.
AHaNU3UpOBaTh IUKINYECKHE
aJITOPUTMBI 1JIsI UCIIOJTHUTEIIS.
BbiaensiTe Tamnsl peleHus 3aaaqu
Ha KOMIIbIOTEpE.

[1osICHATH CYIIHOCTD BBIJIETIEHHBIX
ATamoB.
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MeTtonbl OTIaAKU TPOrPAMM.
Hcnonb30BaHue TpacCUPOBOYHBIX
Tabiui. OTiaa10YHbIA BHIBOJ.
[lomaroBoe BbINOJHEHUE TPOTPAMMBI.
Touku ocra”osa. [IpocMoTp 3HaueHUN
epeMEHHBIX.

S3p1k mporpammupoBanus (Python,
Java, C++, C#). Tumbl 1aHHBIX:
LIEJIOYUCIICHHBIE, BEIIIECTBEHHBIE,
CUMBOJIbHBIE, JJOTHYEeCKuE. BeTBneHusl.

CioKHBIC YCJIOBMU. HI/IKJ'IBI C YCIIOBHEM.

ksl MO NEpeMEeHHOM.
B3anmo3aMeHs1eMOCTb pa3InyHbIX
BUJIOB IIMKJIOB. MIHBapuaHT uKIIA.
CocraBiieHHE LIMKJIA C UCTIOJIb30BaHUEM
3apaHee ONpeIeIEHHOr0 HHBAPUAHTA
LUKIIA.

JIOKyMEHTHpOBaHHE MTPOrPaAMM.
Hcnonb30BaHME KOMMEHTAPHUEB.
[TogroToBka onvcaHusi NpOrpaMMBbl

Y UHCTPYKUHUH IS TIOJIB30BATENS.
AnropuT™Mbl 00pabOTKH HATYPaTbHBIX
YU CeJl, 3alUCAHHBIX B MMO3ULHOHHBIX
CHUCTEMAaX CUUCJIEHUS: pa30ueHue
3alMCH YUCIa Ha OT/IeNIbHbIE HU]PBI,
HaXO0XJIECHUE CYMMBbI U TPOU3BEACHHUS
uu(dp, HaX0XKICHUE MAKCUMAILHOMN

OTnaxuBaTh MPOTPAMMBI C TIOMOIIIHIO
TPACCUPOBOYHBIX TAOIUIL

U C MCTIOJIb30BaHNEM BO3MOXKHOCTEH
OTJIa9UKa CPEAbl IPOTPAMMHUPOBAHHS.
CocTaBiATh TOKYMEHTALMIO

Ha TIPOTPaMMYy.

Pa3pabaTeiBaTh U peaii30BHIBATH

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

JU1s1 0OpaOOTKY JaHHBIX, XPAHSIIIUXCS
B TEKCTOBBIX (paiinax.

Ilpaxmuueckue pabomut:

1. Bvioenenue u oopabomxa yugp
Yeno2o YUCia 8 pa3IUYHbIX CUCTEMAX
CUUCTIeHUsL C UCNIOTIb308AHUEM ONepayull
YeNoYUCTEHHOU apupmMemuKu.

2. Pewenue 3a0au memooom nepebopa.
3. Obpabomka OAHHbIX, XPAHAUWUXCS

6 Qaiinax
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(MUHUMAIILHOW) TTUDPHI.
HaxosxaeHue Bcex MpoCThIX Yucen

B 33J]aHHOM Juana3oHe. [Ipeacrasienue
YKclia B BUJIe HA0opa MPOCThIX
COMHOXKUTENEH. AJTOPUTM OBICTPOTO
BO3BEJICHUS B CTETICHbD.

O06paboTKa JaHHBIX, XPAHAIIUXCS

B (paiinax. TekcTOBbIE U TBOUYHbBIE
¢aiinbl. @aitioBbie IEpeMEHHbIE
(daiinoBsie ykazatenn). UreHue

u3 (aitna. 3anuce B ain

3.2

BcnomorarenbpHbie
AJITOPUTMBI

Pazbuenue 3a1aun Ha MoA3agaqm.
[Moanporpammel (poeAypsl U
dbynknun). Pekypcus. PexypcuBHbie
00BeKTHI ((hpakTansl). PekypcuBHble
poIeayphl U GYHKIIHH.
Hcnonp3oBaHue cTeka i1l OpraHu3aluu
PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBanue cTaHgapTHOU
OMOTMOTEKH S3bIKA MPOTPAMMHUPOBAHUS.
[MTogxnrouenue OMOINOTEK
NOANPOrpPaMM CTOPOHHUX
npousBoauTeNeH. MoayIbHBIA IPUHIUIIT
MOCTPOEHHUS TPOrpaMm

Pa30OuBath 3a7auy Ha Mo3a/1a4u.
OdopMIIATh TOTUYECKU LIETTOCTHBIE
WM TIOBTOPSItOIIMECS (hparMeHThl
MPOrpPaMMBbl B BUJIE€ MTOATPOTPAMM.
[TosiIcCHATH CYITHOCTH PEKYPCUBHOTO
aJIrOpUTMA.

HaxoauTe pekypcuBHbBIE OOBEKTHI

B OKpY>KalollleM MUpE.

Omnpenensite pe3yabTaT paboThI
MPOCTOr0 PEKYPCUBHOTO AJITOPUTMA.
Hcrnonp30BaTh CTaHAPTHBIE
OMOJIMOTEKN MOANPOrPAMM SI3bIKA
IIPOrpaMMHPOBAHUS, OMOITNOTEKH
CTOPOHHUX MPOU3BOJIUTEIEH.
[IpuMeHATs MOAYJIBHBIN TPUHIIUIT
pu pa3zpaboTKe Iporpamm.
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Ilpakxmuueckue pabomut:

1. Ucnonvzoeanue noonpocpamm
CManOapmuou 6UOIUOMEKU A3bIKA
NPOCPAMMUPOBAHUS.

2. Pazpabomka noonpozpamm.

3. Pexypcuenvie noonpoecpammei.

4. MooynbHblil npuHyun noCmpoeHusl
npocpamm

3.3

YucneHHble MECTOAbI

Yucnennusie MeTobl. TouHOE U
NpUOIMKEHHOE pelIeHUs 3a1a4u.
UucneHHbIe METObI PEIICHUS
ypaBHEHHI: METO]I TIepedopa, METOT
MOJIOBUHHOTO JienieHust. [Ipubmmkénnoe
BBIYMCIICHUE JJIUH KPUBBIX.
Brruncnenue miomniaaei puryp ¢
MOMOIIBIO YUCIEHHBIX METOJOB (METO
IPSAMOYTOJIBHUKOB, METO/, TPANEIUil).
ITouck makcuMyMa (MUHUMYyMa)
(GyHKIIMK OJTHON TIEPEMEHHONW METOI0M
ITOJIOBUHHOTO JEJICHUS

[TosICHATH IPUHITUIIBI PAOOTHI
YHCJICHHBIX METOIOB, 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 MakCcuMyma
(MuHUMYMA) DYHKITMH OJTHOM
IIEPEMEHHOM.

Ilpakmuueckue padbomul:

1. Yucnennoe pewerue ypagnenuii.
2. Ilpubnuscénnoe sviuucienue OnuH
KpUBbIX U naowaoeti pueyp.

3. Ilouck maxcumyma (Munumyma)

dyuxkyuu
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3.4 | Anroputmbl 00pabOTKH S) O06paboTKa CUMBOJIBHBIX JAaHHBIX. Hcnonb30BaTh BCTPOEHHBIE PYHKIIUU
CHUMBOJIbHBIX JTaHHBIX Berpoennsie pyHKINHY s3bIKA sSI3bIKa MIPOTPaMMUPOBAHUS

IPOrpaMMHUPOBaHUS ISl 00pabOTKU JUTs1 0OpabOTKH CUMBOJIBHBIX CTPOK.

CUMBOJIBHBIX CTPOK. AJITOPUTMBI PazpabaTbiBaTh 1 OTJIAXKUBAThH

00pabOTKN CUMBOJIBHBIX CTPOK: IIPOrPaMMBl, PEATU3YIOIINE TUIIOBbIE

MOJICYET KOJTMYECTBA MOSBICHUIH aJITOPUTMBI 00PaOOTKH CUMBOJIBHBIX

CHUMBOJIa B CTPOKE, pa30MEHHNE CTPOKH JTAaHHBIX HA BEIOPAHHOM SI3BIKE

Ha CIJIOBA 1O MPOOETHFHBIM CHMBOJIAM, IPOrPaMMHUPOBAHHS.

TIOUCK TOJICTPOKH BHYTPH JaHHON [TpeobpazoBbIBaTH YKCTA

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

Ha JIpYTyIo CTpoKy. I 'eHepamms Bcex Ilpakmuueckue pabomut:

CJIOB B HEKOTOPOM ajiaBuTe, 1. Ilocumeonvras obpabomka cmpokx.

YIOBJIETBOPSIONIUX 33 JaHHBIM 2. Obpabomka cmpok

orpannuenusiM. [IpeoOpa3zoBanue uncna | ¢ ucnonvszoganuem QyHKyu

B CHMBOJIBHYIO CTPOKY U 00paTHO CmManoapmmuou bubIUOMeKU A3bIKA
NPOSPAMMUPOBAHUSL.
3. I'enepayus ecex cnos,
V0081eMBOPAIOUSUX 3AOAHHOMY
VCI08UIO

3.5 | Aitroput™MbI 00pabOTKH 10 MaccuBbl ¥ IOCIIEI0BATENbHOCTH [IpuBOOUTH TPUMEPHI OJHOMEPHBIX

MaCCHBOB

yrcen. Beranciaenne 0000mEHHBIX
XapaKTEPUCTUK IJIEMEHTOB MacCHBa
WJIA YUCJIOBOM MOCJIEI0BATEILHOCTH
(CyMMBbI, IPOU3BEAEHUS, CPETHETO
apu(hMETHIECCKOTO, MUHIMAJILHOTO
1 MaKCHMAaJbHOT'O YJIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB,

Y IBYMEPHBIX MAaCCUBOB.

[TIpuBOIUTE IPUMEPHI 3a4a4

13 OBCEIHEBHOM KU3HH,
MpeAnoararIux UCH0JIb30BaHUE
MaCCHBOB.

PazpabatpiBaTh 1 OTJIaKHUBATh
MPOrpaMMBbl, PEATU3YIOIIHUE TUIIOBBIC
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yIOBJIETBOPSIIOMINX 3aJaHHOMY
ycJioBHI0). JINHEHHBIN MTOUCK
3aJJaHHOT'O 3HAYCHHS B MacCHBE.
CopTupoBKa OTHOMEPHOTO MaCCHBA.
ITpocThie METOIBI COPTHUPOBKHU
(MeTon my3BIpbKa, METO BBIOODA,
COPTUPOBKA BCTABKaMH).
CopTHUpoBKa CIHUSHUEM.

BricTpast copTupoBKa MaccrBa
(anroput™m QuickSort).

JIBOMYHBIN TTOMCK B OTCOPTUPOBAHHOM
MacCHBe.

JIByMepHbIE MAaCCUBBI (MaTPHUIIbI).
Anroputmbl 00pabOTKH JBYMEPHBIX
MAaCCHBOB: 3alI0JTHEHHE JBYMEPHOIO
YHCIIOBOTO MACCHBAa IO 33JJaHHBIM
IpaBWJIaM, MOUCK dJIEMEHTA

B JIBYMEPHOM MAacCCHBE,
BBIYHMCIICHUE MAaKCUMyMa (MUHUMYMa)

U CYMMBI 2JIEMEHTOB JBYMEPHOTO
MacCHBa, IEPECTaHOBKA CTPOK

Y CTOJIOIIOB JIBYMEPHOT'O MacCHBa.
Paszpabomka npoepamm ons pewenus
NpOCMbIX 340a4 AHAIU3a OAHHBIX
(ouucmka oannvlx, knaccuguxayus,
AHANIU3 OMKIOHEHU)

aIrOpUTMbI 00pPaOOTKU OJTHOMEPHBIX
U JIBYMEPHBIX MAaCCUBOB, Ha BRIOPAHHOM
SI3BIKE TIPOTPAMMHPOBAHUS.
Pazpabamwvieams npoecpammol

0J151 peuteHus N(POCMbIX 3A0a4 AHAIU3A
OaHHbIX.

Ilpakmuueckue pabomut:

1. 3anonnenue maccusa.

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

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

4. Jluneiinolil nOUCK 3A0AHHO2O
3HaueHus 8 maccuae.

5. IIpocmuie memoosl copmuposku
maccusa.

6. bvicmpas copmuposka maccusa.

1. J{souunwlii nouck.

8. Obpabomka mampuy.

9. Ananusz oanHwvix

Hroro no pazneny

44
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Pa3nen 4. UndopmannoHHbie TEXHOJIOTHH

4.1 | OOpaboTKa TEKCTOBBIX 6 TexcToBbIi mporeccop. Pa3pabaTeiBaTh CTPYKTYpY JOKYMEHTA.
JOKYMEHTOB PenakrupoBanue u popMaTupoBaHue. Hcronp30BaTh CPeICTBA aBTOMATH3AIMH

IIpoBepka opdorpaduu v rpaMMaTHKU. | IPH CO3JaHUM JJOKYMEHTA.
CpencTBa novcka v aBT0O3aMEHbI [IpuMeHsTh npaBuiIa HUTUPOBAHUS
B TEKCTOBOM IIPOLIECCOPE. HMCTOYHUKOB U OPOPMIICHHUS
Hcnonp3oBanue cTumiei. OonbnuorpauyeCcKux CChUIOK.
CTpyKTYypUpOBaHHBIE TEKCTOBBIC [IpyHUMAaTh y4acTHe B KOJUIEKTUBHOM
NoKyMeHTbl. CHOCKH, OTJIaBJICHHUE. paboTe HaJ TOKYMEHTOM.
KonnextupHas paboTa ¢ JOKyMeHTaMH. | BeInogHATE HA0Op U MPOCTYIO BEPCTKY
HNHCcTpyMEHTBI pelieH3UpOBaHUS MaTeMaTHYECKUX TEKCTOB.
B TEKCTOBBIX Ipoueccopax. O6mnaunsle | Ilpakmuueckue pabomol:
cepBuchl. JlemoBas nepenucka. Pedepar. | 1. Bépcmka ookymenmos
[IpaBuiia UIUTUPOBAHUSA HCTOYHUKOB U C MamemamuidecKumu )opmyiamu.
odopmiteHUsT OUOIHOrpadUIeCKUX 2. Mnozocmpanuunvie 0OKyMeHmul.
ccbutok. OdopmiieHHe CIUCKa 3. Koanexmuenas paboma
autepatypbl. Cmanoapmoi ¢ 0OKyMeHmamu
oubauoepagpuueckux onucaruil.
3HAKOMCTBO C KOMITBIOTEPHOU BEPCTKOM
TekcTa. TeXHHYEeCKHe CpeCTBa BBOJA
TekcTa. Crennanu3upoBaHHbIE CPEICTBA
pEIAaKTUPOBAHUSI MATEMaTUYECKHUX
TEKCTOB

4.2 | AHanu3 TaHHBIX 8 AHanu3 gaHHbIX. OCHOBHBIE 33]]a4U [IpuBOAMTHE IpUMEPHI 33724 aHAJIN3a

aHaJIM3a IaHHBIX: POTHO3UPOBAHHE,
KJaccudukarus, KjaacTepus3alus,
aHaJIN3 OTKJIOHEHUIA.

JTaHHBIX.
[TosicHsTH HA IpUMeEpax
MOCJIEIOBATEILHOCTD PELICHUS 3a7a4
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[TocnenoBaTeTbHOCTH PELICHHS 33124
aHaIM3a JaHHBIX: COOP MEPBUYHBIX
JAHHBIX, OYUCTKA U OI[CHKA KaueCTBa
JAHHBIX, BBIOODP W/UJIU TTOCTPOCHHE
MOJENH, MpeoOpa3oBaHUE TaHHBIX,
BU3YaIU3allksl JaHHBIX, HHTCPIPETAIIUS
pe3ynbraToB. [IporpamMMHbIe cpeacTBa
Y UHTEPHET-CEPBUCHI JJIs1 00pabOTKU

W MIPEJICTaBJICHUS IaHHBIX. bosbIme
naHHble. MaiHHOe 00y4yeHue.
Humennexmyanonwiii ananusz OaHHbIX.
AHaIU3 JaHHBIX C ITOMOIIBIO
AJIEKTPOHHBIX Tabnuil. Beruucienue
CYMMBI, CPEIHETO apu(PMETHUECKOrO,
HauOOJBIIET0 (HAUMEHBIIIET0) 3HAYCHUS
nuarasoHa. Beraucinenue
Kod(PHUIIHEHTA KOPPEIAIUU IBYX PSJIOB
nauHbX. [locTpoeHune cTondyaThIX,
JMHENYaThIX U KPYTOBBIX TUATPAMM.
[TocTpoenue rpadukoB GyHKITUH.
[TonGop nmuHMM TpeHaa, pelIeHnE 3a/1a4
IPOTHO3UPOBAHMUS.

HucneHHOe pelieHne ypaBHEHUN

C MIOMOIIBI0 TO00pa MmapameTpa.
OnTumMu3anus Kak MOMCK HAMTY4IIIeTO
pEIIeHNs B 3aJJaHHBIX YCIOBHUSX.
IleneBast GyHKIMS, OTpaHUYCHUS.

aHaJu3a JAHHBIX.

Pewrate mpocThle 3aa4u aHAIIN3a
JAHHBIX C TIOMOIIBIO 3JIEKTPOHHBIX
Ta0IuII.

Hcnons3oBaTh COPTUPOBKY U (DUITBTPHI.
Hcnonp30BaTh cpeacTBa aeJI0BOM
rpaduKu 11 HArJISTHOTO
MpeACTaBICHUS IaHHBIX.

PemaTh npocTeie pacyéTHBIC U
ONTHUMU3AIIMOHHBIC 33]]a4 C TTIOMOIIIIO
AIIEKTPOHHBIX TAOIHII.

Ilpakmuueckue pabomut:

1. Ananusz oanuvix ¢ nOMOUIbIO
9NIeKMPOHHBIX MAOaUY.

2. Haznaonoe npedocmasnenue
pe3yibmamos Cmamucmu4ecKoll
00pabomru OaHHLIX 8 8Ude OUACPAMM
cpedcmeamu pedaKmopa 271eKmpOHHbIX
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 TTI00ATBHBI MUHUMYMBbI
nesneBoi GyHkiuu. Pemenne 3amau
OINTUMH3ALUH C ITOMOIILIO
AJEKTPOHHBIX TAOIHIY

Uroro no pazneny 14
PesepBHOE Bpems 14
OBILEE KOJIMYECTBO 136

YACOB IIO ITPOI'PAMME
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11 KJIACC

HaumenoBanne
pa3zenoB U TeM
y4e0HOro npeameTa

No
o/

KomnnuecTtBo
YacoB

[IporpammuoOe conepxanue

OCHOBHBIC BUJIBI JCATEITHHOCTH
oOy4Jaromuxcs

Pa3nen 1. TeopeTuueckue ocH

OBbI HH(pOPMATHKH

1.1 | Uadopmanus
¥ UH(QOpPMALIMOHHBIE
IPOLIECCHI

10

Teopernyeckre NOAXOAbI K OLIEHKE
KOJM4ecTBa HHGOPMAITUH.

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

Anroput™m RLE. Anroputm Xaddmana.

AnroputMm LZW. Aroputmsl coxaTus
JTAHHBIX

C TIOTEPSIMU. Y MEHBIIICHUE TITyOUHBI
KoaupoBaHus nBeta. OCHOBHBIE HUCH
anroputMoB cxartus JPEG, MP3.
CxopocThb nepenavu JaHHbIX.
3aBUCUMOCTH BPEMEHH TIepeaaun

OT HH(POPMAITMOHHOTO 00BEMA TAHHBIX
U XapaKTEPUCTHK KaHaJla CBS3H.
[TpyurHBI BOBHUKHOBEHHS OIIMOOK
pu niepeaave JaHHbIX. Kosbl,
MIO3BOJISTIONIME OOHAPYKUBATH U
UCIIPABIIATH OITMOKH, BO3HUKAIOIIHE
IIpH TiepeIade JaHHbIX. PaccTrosHue
XammuHra. KogupoBanue

XapakTepu30BaTh pa3INUHbIC
TEOPETUYECKUE MOXOIbI K OI[CHKE
KOJIM4ecTBa HHGOPMAIIUH.

OnuchIBaTh U3y4aeMbIe aJITOPUTMBI
CKaTusl JaHHBIX, CPABHUBATH
PE3YIbTATHI UX PAOOTHI.

PemiaTh 3a1aum Ha ornpeiesieHue
BPEMEHU Mepeaadyu JaHHBIX M0 KaHAy
CBSI3M C U3BECTHBIMU XapaKTEPUCTUKAMHU.
[TosiCHATH MPUHITUTIEI OOHAPYKEHUS

Y UCIIPaBJICHUS OITMOOK IIPH Mepeiaye
JIAaHHBIX C IIOMOIIHIO
MIOMEXOYCTONYMBBIX KOJOB.

[TosicHsATH 3HAaYECHUE TOHATUM
«CUCTEMay, «IOJICUCTEMAY,
«CUCTEMHBIN 2P HEeKT»,
«YTIPaBJICHUEY; 3HAUCHUE OOPATHOU
CBSI3M JIJISI JOCTHKEHUS 11N
yIpaBJICHUS.

Ilpakmuueckue padbomot:

1. Corcamue 0anHbIX ¢ NOMOUWBIO
aneopumma RLE.
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¢ nmoBTopeHueM 6utoB. Komabl
X3MMUHTA.

Cuctembl. KOMIIOHEHTBI CUCTEMBI U UX
B3auMozerncTre. CucteMHbiit 3P dexrT.
VYrpasnenue kak HHQOPMAMOHHBIN
npoiecc. OO6paTHas 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
MPOILECCY, LIEJIN MOJAETUPOBAHMUS.
dopmanuzanus MpUKIaIHBIX 3a70a4.
[IpencraBnenue pe3yabTaToB
MOJICTUPOBAHUS B BUJIE, YIOOHOM

JIJIs1 BOCIIPUSITUS YETIOBEKOM.
I'paduueckoe npeacTaBiIeHUE JaHHBIX
(cxeMpl, TaOauIIbl, TpaduKn).

I'pads1. OcHoBHBIC TOHATHS. Bunbl
rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpHUI] CMEKHOCTH, BECOBBIX MaTpPHII,
CIIMCKOB CMEKHOCTHU. Perienue
AJTOPUTMHUYECKHUX 3a/1a4, CBSI3aHHBIX
¢ aHanmmu3oM rpadoB (IOCTpOCHUE
ONTUMAIBHOTO MMYyTH MEX]TY
BepIIuHaMHu rpada, onpeiesieHue
KOJIMYECTBA PA3IMYHBIX MyTEH MEXKIY
BEPIIMHAMUA OPUEHTUPOBAHHOTO
alUKINYecKoro rpada).

HepeBbsi. bunapnoe gepeBo. JlepeBps

OnpenensaTs NOHATUS «KMOJAEIbY,
«MOJICTTUPOBAHUEY.
Knaccudunuposats Moaenu

0 33/IaHHOMY OCHOBAHHIO.
OnpenensTh eI MOACITUPOBAHUS

B KOHKPETHOM CllyYae.

[IpuMEHSTh aNrOpUTMbI HAXOKICHUS
KpaTyalliux MyTel MeXAy BepIIMHAMU
OpPUEHTUPOBAHHOTO rpada.
[IpuMEeHSATh anroOpUTMBbI ONPEIETICHHUS
KOJIMYECTBA PA3JIMUHBIX TyTEH MEKITY
BEpUIMHAMH OPUEHTHUPOBAHHOTO
aIMKJIMYeCcKoTro rpada.

[IpuBOAUTH IPUMEPHI UCITOIB30BAHUS
JIEpPEeBBLEB U TpadOB MPHU ONMHUCAHUH
00BEKTOB U MPOLECCOB OKPYKAIOILIETO
MHUpa.

Ctpouts aAepeBo nepedopa BapHaHTOB.
XapakTepu30BaTh UTPY KaK MOJAEINb
HEKOTOPOW CUTYyallHH.

JlaBaTph onpeaeneHne BEIMTPBILIHOM
CTpaTeTUH.
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noucka. Criocodsl 00x0/a aepeBa.
[Ipencrasienue apupMeTUIECKUX
BBIPA)KCHUH B BUJE J€peBa.
JIMCKpETHBIE UTPHI IBYX UTPOKOB

¢ nostHOM uHpopmaruei. [Toctpoenue
JepeBa niepedopa BapuaHTOB, OMTMCAHHUE
CTpaTeruu Urphl B TAOIMUHOHN (opme.
BEIMrphIlTHBIE U IPOUTPHIIITHBIE
TIO3UIIMH. BBIMTPHIIITHBIE CTPATETHH.

CpGIICTBa HCKYCCTBCHHOI'O MHTCJIJICKTA.

CepBucChl MAIIMHHOTO TIEPEBOJIA U
pacrno3HaBaHUs YCTHOW peyH.
KoruutuBHBIE CEPBUCHI.
WNnentudukamms 1 nouck
U300paKeHUH, paclio3HaBaHUE JIHII.
CamooOy4aromnyecsi CACTEMBI.
HckycCTBEHHBIN HHTEIIICKT

B KOMITBIOTEPHBIX UTPaX.
Hcnonp3oBanue METOIOB
VCKYCCTBEHHOI'O MHTEIICKTa

B 00yYaroIuX CHCTEMaXx.
Hcnonp30BaHne METOA0B
VCKYCCTBEHHOI'O MHTEIICKTa

B poOoTOoTexXHUKE. IHTEepHET Bemieil.
[lepcriekTHBBI pa3BUTHUA
KOMIBIOTEPHBIX HHTEJUIEKTYJIBHBIX
cucrem. HeliponHsie cetn

OnuchIBaTh BHIUTPHINIHYIO CTPATETUIO
B 3aJJaHHOW UT'POBOU CUTyaLlUU

B (hopMe JepeBa Uiu B TaOJIUYHOM
dbopwme.

[ToSCHATD MOHATUSA «UCKYCCTBEHHBIN
WHTEJUICKTY, «MAIIMHHOE 00yUEHUE.
[IpuBOUTH IpUMEPHI 3a]1a4,
perIaeMbIX ¢ MOMOIIIBIO
HMCKYCCTBEHHOI'O MHTEJIEKTA.
Ilpakmuueckue padbomot:

1. Ilouck eviuepwviuinoli cmpamecuu

8 uepe ¢ noaHoU uHgopmayuetl.

2. Cpedcmea uckyccmeeHH020
unmeJiekma

Hroro no pazneny

18
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Paspgen 2. AropuTmMbl M IpOrpaMMHPOBaHHE

2.1 | DaeMeHTHI Teopun 6 dopmanuzanys NOHSATHS aJITOPUTMA. [TosICHATH MOHSTHUS «BBIYUCIUTEIBHBIN
aJITOPUTMOB Mamuna Teropunra Kax MIPOIIECC», CIOKHOCTh AITOPUTMA,

YHUBEpCallbHasi MOJIETb BEIYUCICHUH. «3(phEeKTUBHOCTH AITOPUTMA.
Tesuc Yépua—Trropunra. [TpuBoauTh TpUMEPHI 3PHEKTUBHBIX
Mawuna [locma. aJrOPUTMOB.
Hopmanvuwie ancopugpmvr Mapkosa. CocTaBiTh IPOrpaMMBbI ISl MAIIUHbI
Aneopummuyecku Hepaspeuiumole Trropunra.
3a0ayu. 3a0aiua ocmanosa. Hcnonvzoeams HopmavHble
Heesosmoorcnocmv asmomamuyeckoti aneopughmvi Mapkosa.
OMAAOKU NPOSPAMM. JlaBaTh OLICHKY CIT0KHOCTH U3BECTHBIX
OueHka CI0KHOCTU BBIYUCIIEHU. aJTOPUTMOB.
Bpewms pabotsl 1 00bEM uctonb3yemoii | Ilpakmuueckue padomeot:
NaMsTH, UX 3aBUCUMOCTb OT pazMepa 1. Cocmasnenue npocmou npocpammul
UCXOIHBIX MaHHBIX. O1leHKa ons mawunsl Totopunea
ACUMIITOTUYECKOU CIOXKHOCTHU
aJIrOPUTMOB. AJITOPUTMBI
MOJIMHOMHAJIBHOM CIIOAKHOCTH.
[lepeGopubie anroputmsl. [Ipumeps
PA3JIMYHBIX AITOPUTMOB PEIICHUS
OJHOM 3a1a4M, KOTOPbIE UMEIOT
Pa3IMYHYIO CJI0KHOCTb

2.2 | AnropuTMBI 28 [Torck mpOCTHIX YKCEII B 33 ITaHHOM Hcnonp30BaTh AITOPUTM «PEIIETO

U CTPYKTYpPBI JAHHBIX

JIHATa30HEe C MOMOIIBIO AITOPUTMA
«pemiero IpaTocheHar.
MHoropa3psiiHbI€ LIeJIbIC YHCIIa,
3a7a4u JJIMHHOU apu(METUKH.

Opatochena» s moucka mpoCThIX
qycen B 33JJaHHOM JIhara3oHe.
[losicHATh NpUHIUIIBI 00Pa0OTKU
MHOTOPa3psIAHBIX HETbIX YUCENT
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CrnoBapu (accoliuaTUBHbIE MaCCHUBHI,
O0TOOpaxXeHus1). XOUI-TaOTHUIbI.
[TocTpoenue anhaBUTHO-YaCTOTHOTO
cJIoBapst 7S 3aJJaHHOTO TEKCTA.
Ananuz mexcma Ha ecmecmeeHHOM
sA3vIKe. Boloenenue
nocie0osamenbHoCmel o WabioHy.
Pezynapuvie svipasicenus. Yacmommulil
AHAU3.

Creku. AHaIU3 MPaBUILHOCTH
CKOOOYHOTO BBIpakKeHUs1. Berauciienue
apu(PMETHICCKOTO BBIPAKCHUS,
3aIIMCaHHOTO B OCT(GHUKCHOM dopme.
Ouepenu. Mcnonb3oBanue ouepenu
JUTsl BpEMEHHOT'O XpaHEeHUS IaHHBIX.
Cesaznvle cnucku. Peanuzayus cmeka u
ouepeou ¢ NOMOWDBIO CEA3HBIX CNUCKOB.
AnroputMmsl Ha rpadax. [Toctpoenue
MUHHUMAaJILHOTO OCTOBHOTO JIepeBa
B3BEIICHHOT'O CBSI3HOTO
HEOPUEHTHUPOBAHHOTO Tpada.

006x00 epagha 6 enyouny. Ob6x00 epaga
6 wiupury. KommaecTBo pa3munaHbIX
MyTENU MEXAY BEPIIMHAMU
OpPUEHTUPOBAHHOTO AIIMKIMYECKOTO
rpada. Anroput™ J{elKcTpsl.
Aneopumm Dnotioa—Yopwanna.

U pEaIU30BBIBATH COOTBETCTBYIOIINE
aJITOPUTMBI Ha SI3BIKE
IPOrpaMMHPOBAHUSL.

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

BBINOJIHATE IPOCTON aHaAIU3 TEKCTA
Ha €CTECTBEHHOM SI3bIKE, B TOM YHCIIC
C UCITIOJIb30BAHUEM PETYIISPHBIX
BBIPAKCHU .

[TosicCHATH MPUHITUTIBI paOOTHI CTEKA
U OYEpEe.IU, UCIIOIB30BATh CTEKH

U OYepeln ISl pEIIeHUs
aNrOPUTMUYECKUX 3a7a4.
Peann3o0BbIBaTh U UCIIOJIB30BATH
JIBOWYHBIC (OMHAPHBIC) TEPEBbSI

U Tpadbl A1 pelIeHus 3a1a4
00pabOTKU JTaHHBIX.

Hcnonb30BaTh IMHAMUYECKOE
IpOrpaMMHUPOBAHUE

JUIS1 BBIYMCIIEHUSI PEKYPCUBHBIX
byHKIUH, TOICYETA KOTUYECTBA
BApUAHTOB U PELICHUS 33724
ONTHUMU3ALNY.

Ilpaxkmuueckue pabomol:

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

C TIOMOIIIBIO CCBUIOYHBIX CTPYKTYP.
JIBonuHbIe (OMHAPHBIE) JEPEBbS.
[locTpoenue nepesa AJid 3a1aHHOTO
apu(METUUYECKOTO BBIPAKEHUS.
PexypcuBHBIE aJITOpUTMBI 00X0/12
nepesa. Vcnonbs3oBaHue cTeka u
ouepeau A 00xonaa aepesa.
JluHamMuueckoe mporpaMMUPOBAHUE
KaK METO/| PeIlIeHUs 3a/1a4 C
COXpaHEHHEM MTPOMEKYTOUHBIX
pe3yNbTaTOB. 3a7auu, perraemMbie ¢
MOMOIIBIO IMHAMUYECKOTO
IPOrPaMMHUPOBAHUS: BHIYUCIICHHUE
PEKYPCUBHBIX (DYHKIIUM, TOACUET
KOJIMUECTBA BapUAHTOB, 331241
ONTUMH3AIUN

2. Peanuzayus evlyucnenui

€ MHO20PAa3PAOHbIMU YUCTAMU.

3. Ilocmpoenue angasummo-
YaCcmMoOmHO20 Cl08aPsL 0718 3A0AHHO20
mekcma.

4. Ananuz mexkcma Ha ecmecmeeHHOM
A3bIKe.

5. Buiuucnenue apugpmemuneckoco
8bIPAdICEHUS, 3ANUCAHHO20

6 nocmeuxcHot ghopme.

6. Ucnonvzosanue ouepeou.

7. Ucnonvzosanue depesves

O0J151 BLIYUCTEHUS apUPMemUUecKux
BbIPANHCEHULI.

8. Buiuucnenue onunvt Kpamuatiuie2o
nymu mevxcoy eepuiuHamu epaga
(aneopumm [etikcmpol).

9. Bvluucnenue peKypcuHuix )yHKyull
C HOMOUWBIO OUHAMUYECKO20
NPOSPAMMUPOBAHUSL.

10. I1oocuém rxonuwecmea sapuanmos
C HOMOUWBIO OUHAMUYECKO20
NPOCPAMMUPOBAHUS.

11. Pewenue 3a0au onmumuzayuu

¢ NOMOWBI0 OUHAMUYECKO20
NpOSPaAMMUPOBAHUSL
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2.3 | OcHOBBI OOBEKTHO- 16 [Tousatue 06 0OBLEKTHO- [1osicCHATH OCHOBHBIE MIPUHIIUIIBI
OPUEHTHPOBAHHOTO OpPUEHTHPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
IPOrpaMMHUPOBAHUS nporpamMmmupoBaHuu. OOBEKTHI U IPOrpaMMHUPOBAHUS.

kjaccel. CBOMCTBA M METObI 00BEKTOB. | [IpoekTHpOBAaTh U UCTIOJIB30BATH
OOBEKTHO-OPHUEHTUPOBAHHBIIN aHANN3. | MPOCTHIE KIIACCH 0OBEKTOB.
Pa3paboTka mporpaMM Ha OCHOBE [TpoexTpoBaTh HEpapPXUH KIACCOB
00BbEKTHO-OPUEHTUPOBAHHOI'O MOJIX0/1A. | JIsl OIMCAHMUS IIPEAMETHOM
Wukarncynsnus, HacleJOBaHHE, obmactu.
OJTUMOPPU3M. PaspabartbeiBaTh MporpamMmbl
Cpensl ObIcTpOl pa3paboTKu ¢ rpaduyecKuM UHTEpPErcoMm.
nporpamm. [IpoexktupoBanue N3yuats BTOpOW SA3BIK
uHTepdeiica moap30BaTes. IPOrpaMMHUPOBAHUS
Hcnons3oBaHue roTOBBIX ypaBisieMblx | [Ipakmuueckue pabomut:
AJIEMEHTOB JIJIs1 TOCTPOCHHUSI 1. Hcnonvzoeanue 20mogulx Kiaccos
uHTepdeiica. 8 npozpamme.
O0630p A3bIKOB MPOTrPaMMHUPOBAHMUSL. 2. Pazpabomka npocmoti npoepammbl
[TonsiTue o mapagurmax C UCNONIb30BAHUEM KIACCOS.
IpOrpaMMHUpOBaHus. M3yuenue 3. Paspabomka knacca,
8MOPO20 A3bIKA NPOCPAMMUPOBAHUS UCNONIL3YIOULe20 UHKANCYIAYUTO.

4. Pazpabomka uepapxuu K1accoa.

5. Paspabomka npoepammsi

¢ epaghuueckum unmepgheticom

Uroro no pazgeny 50
Pa3nen 3. UndopmannoHHbIe TEXHOJOTHH

3.1 | KomnrorepHo- 8 DTarbl KOMIBIOTEPHO- Bbiaenars aTamnbl KOMIBIOTEPHO-
MaTeMaTH4YECKOe MaTeMaTUYeCKOTO MOJETUPOBAHMS: MaTEMaTHIECKOTO MOJIEITHUPOBAHUS
MOJIETTUPOBaHHUE MIOCTaHOBKA 3aJ]a4H, pa3padoTka Y PEATM30BBIBATH UX C TIOMOIIIHIO
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MOJIETH, TECTHPOBAHUE MOJICIIH,
KOMIIBIOTEPHBIN

AKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB
MOJICITUPOBAHHSI.

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

MaremaTuueckme MoJIeIu
B DKOHOMUKE. BerunciantenbHbBIE

AKCIEPUMEHTHI C MOAEIISIMU.
Komnvromeproe moodenuposanue
cucmem ynpaeieHus.

O6paboTka pe3yIbTaTOB
’KcIepUMeHTa. MeTo HauMEeHbIINX
KBaApaTtoB. OLEeHKa YUCIOBBIX
napamMeTpoOB MOJIETUPYEMbIX 00 bEKTOB
U rpoueccoB. BocctaHoBneHue
3aBUCUMOCTEN 1O pe3yibTaTaM
DKCIIEPUMEHTA.

BepositHocTHBIE MOIETM. METOBI
Momnre-Kapno. Umutannonnoe
MozenupoBanure. CUCTEMbl MACCOBOTO
00CTy>)KMBaHUS

IPOTrPaMMHOT0 00ECIICUEHUS.
[TosicHATH HEOOXOIUMOCTH M CYIITHOCTD
JTUCKPETU3AINN TIPU PEIICHUN
BBIYHUCITUTEIBHBIX 3371a4 C TIOMOIIIBIO
KOMIIBIOTEPOB.

Hcnonb30BaTh UMUTAITHOHHOE
MOJICJTMPOBaHKE, B TOM YHUCIIC Ha
OCHOBE BEPOSITHOCTHBIX MOJICTICH.
OO6pabaTeIBaTh pe3yiabTaThl
IKCIIEPUMEHTA.

Ilpakxmuueckue padomut:

1. Mooenuposarnue osudcenus.

2. Mooenuposanue 6uonocuueckux
cucmenm.

3. Umumayuonnoe moodenuposarue
¢ nomowwro memooa Monme-Kapio.
4. Obpabomka pe3ynrbmamos
9KCnepuMenma
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3.2

ba3sl nanHbBIX

10

Tabnuunblie (pensiuoHHbIe) 0a3bl
naHHbIX. Tabnuia — mpeacTaBiIeHUE
CBEJCHUI 00 OJTHOTUITHBIX OOBEKTaX.
ITone, 3amuce. Kimrou Tabnunel. PadoTa
C TOTOBOM 0a30i JaHHBIX. 3alIOJTHEHUE
6a3bl faHHbIX. [louck, copTupoBKa u
bunpTpalus 1aHHbBIX. 3aIpPOoCh

Ha BBIOOPKY JaHHBIX. 3aMPOChI

¢ mapameTpamu. Beraucisiemplie mosis
B 3ampocax.

MHuorotaban4Hble 0a3bl JaHHBIX.
Tunsl cBsA3el MEXy TaOTUIIAMH.
Buemrnuii ximrou. LlenocTHOCTE 0a3bl
JAHHBIX. 3aMpOChl K MHOTOTaOJIMYHBIM
0a3aM JTaHHBIX.

OcHoBHble NPUHYUNBL HOPMATUZAYUU
6a3 oannwvix. A3vlk ynpaesnenus
oannvimu SQL. Coz0anue npocmulx
3anpocos na sazvike SOL na 6vibopKy
OAHHBIX U3 OOHOU MAOIUYBL.
Hepensyuonnvie 6azvl danmwix.
IKcnepmmuble cucmemol

XapakTepu3oBath 0a3y JaHHBIX KaK
MOJIeNb MIPEeIMETHOM 001acTH.
[IpoekTrpoBaTh MHOTOTa0IUYHYIO 0a3y
JTAHHBIX.

OcyIecTBIsATh BBOJ M PEAAKTUPOBAHKE
JTAHHBIX.

OcymecTBIsATh COPTUPOBKY, TIOUCK

¥ BBIOOD JTAHHBIX B TOTOBOM 0ase
JTAHHBIX.

dopMUpPOBaTH 3aIIPOCHI HA TIOUCK
JTAHHBIX B CPEJIC CUCTEMBI YIIPABJICHHS
0a3zaMu JaHHBIX.

YrpapnaTs 6a30i1 JTaHHBIX

C TIOMOIIIBIO MPOCTHIX 3AMTPOCOB

Ha s1361ke SQL.

[TosicHsTH 00JACTH IPUMEHEHUS,
JIOCTOMHCTBA U HEJIOCTATKH
HEPENAIMOHHBIX 0a3 JaHHBIX

B CPAaBHEHUH C PEISITUOHHBIMH.
Ilpakmuueckue pabomul:

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

3. 3anpocwl kK MHO2OMAbIUYHOU Daze
OaHHbIX.

4, Vnpasnenue 0aHHBIMU C NOMOUWDBIO
sa3zvika SQL
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3.3 | Beb-caiithl 14 WNurtepret-npunoxenus. [lonsrue o [TosICHATH IPUHIIUITBI TEXHOJIOTHH
CEPBEPHOU U KIIMEHTCKOW YaCTAX CaUTa. | «KJIMEHT — CEPBEP» Ha IIpUMEpeE
TexHOJIOrUsI «KIIMEHT — CEPBEP», €€ B3aUMOJIEHCTBUS Opay3epa
JIOCTOMHCTBA U HeAocTaTKi. OCHOBBI u BeO-cepBepa. Co3maBath MPOCTHIE
si3pika HTML 1 kackaaHbIX TaOJIHII BeO-CTpaHUIIbI, UCTIOIb3YS SI3bIK
ctuneit (CSS). Cuenapuu Ha si3bIKE pasmetku HTML, kackanHbie TaOIUIIBI
JavaScript. @opmesr Ha BeO-CTpaHUIIE. CTHUJIEH U CLIEHAPUU Ha S3bIKE
Pa3menienue Be6-caiitoB. Yciyra JavaScript. OnucheIBaTh TEXHOJIOTHIO
XOCTHHTA. 3arpy3ka ¢aiioB Ha calT pa3MeIeHUs CauTOB B ceTH VIHTEpHET.
Ilpakmuueckue pabomut.
1. Coz0anue mexcmosot
6eO-cmpanuybl.
2. Co30aHue 6eb-cmpanuybl,
sKAOHAOW el MyTbmuUMeOUliHble
00vexmul (PUCYHKU, 36YKO8ble OAHHbLE,
8U0€0).
3. Ogopmnerue cmpanuysbl ¢ NHOMOWBIO
KACKAOHBIX MabIuy cmuJell.
4. Ucnonvzosanue cyenapues Ha a3viKe
JavaScript
3.4 | KommbroTepHas 8 BBon n300pakenuii ¢ UCMONB30BaHUEM | BBIMOIHATE 00Ty KOPPEKITHIO
rpaduka Pa3TUYHBIX [UPPOBBIX YCTPOUCTB U (POBBIX H300pAKEHUT.

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

I'paduueckuii penakrop. Paspemienue.
Kangpuposanue. McripaBienue

[IpuMEeHSITh UHCTPYMEHTHI
rpaduueckoro peaakTopa K OTaeIbHBIM
00JacTIM U300pakeHusl.

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

Koppekuus ypoBHe, KOppeKuus LBETA.

OOGecuBe4YrBaHUE IIBETHBIX
nu3zo0paxkenuit. Perymsp. Pabora

¢ o0nactsaMu. OUIbTPHI.
MHorocnoliHble n300paxeHus.
TexkcroBble con. Macka cios.
Kananel. CoxpaHneHue BbIICIICHHON
obnactu. [ToaroToBka WTrOCTpaIui
JU1s1 BeO-CaiiTOB. AHUMUPOBAHHBIE
U300paKeHusl.

Bexropnas rpaduxa. [lpumMutuBsL.
N3meHeHne nopsiika 3J1EMEHTOB.
BripaBHMBaHUE, pacnpeielICHHE.
I'pynmupoBka. Kpussie. @opmaTsl
BEKTOPHBIX PUCYHKOB. Vcnionb3oBaHue
KOHTYpOB. BekTopu3anus pacTpoBbIX
N300paKeHUH.

[IpyHIUITBI TOCTPOEHHUS U
pEeIaKTUPOBaHUS TPEXMEPHBIX
mozenei. CeTouHble MOJIENN.
Marepuansl. MoaenupoBanue
HMCTOYHUKOB OcBelieHusi. Kamepsi.
AnnutuBHbIe TeXHOJOTHU (3D-
npuHTepsl). [loHATHE O BUpPTyaIbHOM
pEATLHOCTH Y IOTIOJTHEHHOM
peanbHOCTH

WLTIOCTPALIAHN TS pa3MEeIeHUS

Ha BeO-caliTax, co3/1aBaTh
aHUMUPOBAHHBIC H300paKCHUS.
CoznaBaTth BEKTOPHBIE U300pAKEHUS
C TIOMOIIIBIO PEIaKTOPa BEKTOPHOU
rpa WKy WM HHCTPYMEHTOB
TEKCTOBOTO TIPOIIECCOpA.
Ilpakmuueckue padomut:

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

2. Pemywv yugpposvix hpomoepaguii.
3. Mrozocnotinble uz0opasicenus.

4. AHumuposanHvie u300padiceHus.

5. BexmopHnas epaguxa
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3.5 | 3D-monenupoBanue 8 [IpyHIMIBI TOCTPOEHUS U [TosICHATE NPUHLIUIIBI TOCTPOCHHUS
pPEIaKTUPOBAHUSA TPEXMEPHBIX TPEXMEPHBIX MOJEIIEH.
mozeneid. CeTouHble MOJIETH. BbInosiHATH oneparuu 1no nocTpoeHHUI0
Marepuanel. MogenupoBanue Y PEIaKTUPOBAHUIO TPEXMEPHBIX
UCTOYHUKOB OocBelleHus. Kamepsl. MOJIEIIEH.
AnnutuBHBIe TexXHOJIOrHH (3D- Pa3memare Ha BUpTyanbHOU CLIEHE
MPUHTEPHI). MCTOYHUKH OCBEILIEHUS U KaMepBhl.
[lonsiTHE O BUPTYaTBHOM peaibHOCTU [TpuBOAUTH IPUMEPHI UCTIOIB30BAHUS
U JIOTIOJIHEHHON PeaIbHOCTH TEXHOJIOTUH BUPTYaIbHON
¥ JIOTIOJITHEHHOM peabHOCTH.
Ilpakmuueckue pabomut:
1. Coz0anue npocmuix mpéxmepHvix
Mooenell.
2. Cemounbie mooeru.
3. Penoepune
Hroro o paznemny 48
PezepBHOE Bpems 20
OBUIEE KOJIMYECTBO 136
YACOB IIO ITPOI'PAMME
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