rocynapcTBEHHOE Or0KeTHOE 001Ieo0pa3oBarensHoe yuapexkaenue Camapckoi
obnacTu cpenHss oomeoopazoBaTenbHas mkoia Ne 7 umenu ['epost CoBeTckoro
Coroza @.U. TkaueBa
ropoja JKurynecka ropojackoro okpyra JKurymnesck Camapckoit o6imactu

«IIpoBepeno» «YTBEpKIAIO»
3am. qupexropa no YBP Hupektop ['BOY COII Ne7
TposiaCckas O. E. Kprokosa JI.B.
(moamucs) (moamnucs)
[Tpukaz Ne28-O/1
«22» mapra 2023 r. «23» mapra 2023 1.
@ C=RU, O=I'BOY COLL Ne7, CN=KptokoBa
J1.B., E=s0_cu_sch7zhg@samara.edu.ru
00a2cc02f247889ce9
‘l ‘\ 2023.09.15 16:18:27+04'00'
PABOYAA ITPOITPAMMA
HNudopmaruka

10-11 kmaccer
(yriyOseHHBIH YPOBEHB )

KonmuecTBo yacoB no yuebnomy rmiany — 136 gacoB B rof, 4 yaca B HEJIETIIO.

VYyeOHUKU:

— Nudopmatuka. 10 knacc. bazoBslil 1 yriayOsieHHBINH YpOBHU B 2-X yacTsax OI'OC/
[TomsikoB K.}O. Epemun E.A. / «IIpocBemienue», 2023 .

— Uudopmaruka. 11 knacc. ba3oBsiii n yriayOnaeHHbIN ypoBHU B 2-X yacTsax OI'OC/
[TomsikoB K.1O. Epemun E.A. / «IIpocBemienue», 2023 .

Paccmotpena Ha 3acegannu MO yuuteneit matemMaTuku, GU3UKA U HHOOPMATHKA
(Ha3BaHHWE METOJIUYECKOTO OObECTMHCHUS)

[Ipotokon Ne 4 ot « 22 » mapra 2023 r.

[Ipencenarens MO Bonrapuyk T.A. (OHO) (mOHucCH)
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@denepanpHas pabodass mporpamma mo ydeOHomy mnpeamery «HHpopmaTukay
(yrmyOnéunbrii ypoBeHs) (mpeamerHas oonacts «MaremaTtika u nHGopMaTHKay») (nanee
COOTBETCTBEHHO — TMporpaMma 1o HWHPOpMaTuke, WHPOPMATUKA) BKIIOYAET
MOSICHUTEJIBHYIO 3aIMCKY, COIep)KaHne 00YdeHUs, ITIAaHNPYEeMbIe Pe3yJIbTaThl OCBOCHUS
IPOTrpaMMBI 110 HHPOPMATHUKE, TEMAaTHICCKOE TUIAHUPOBAHNE

Conepxanue OOy4deHUsI pacCKphIBaeT COACP)KATENIbHBIE JIMHUM, KOTOPHIC
IpeIararoTcst sl 00s3aTeIbHOTO M3YUeHHUsI B KaKJOM KJ1acce Ha YPOBHE CPEIHErO
o01rero ooGpazoBaHwMsI.

[TnanupyeMbie pe3yinbTaThl OCBOSHHS MPOTPaMMBI 1O HH(OPMATHKE BKIHOYAIOT
JMYHOCTHBIE, METANpeIMETHBIE PE3yIbTaThl 3a BECh IMEPHOA OOYdYCHHs] Ha YpPOBHE
cpemaHero oOmero oOpa3oBaHUS, a TakKe MPEIMETHBIC JOCTIDKCHHS OOYJaroIierocs
3a KKIbIHA TOJ] O0yJICHHSI.

INOACHUTEJIBHASA 3AIINCKA

[Mporpamma 1o wuHpopmatuke (yriyOJNEHHBIH YpPOBEHb) HAa YPOBHE CPEIHETO
o0mrero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TPeOOBaHUN K pe3yJbTaTaM OCBOCHUS
OCHOBHOM  00pa3oBaTelIbHOM  HpOrpaMMbl  CpeiHero  obmero  oOpa3oBaHUS,
npencrabieHHbix B ®I'OC COO, a Ttakxke deaepanbHoil padodeil MmporpaMMbl
BOCTIUTAHUSI.

[Iporpamma no uHpOpMaTUKE AAET MPEICTABICHUE O LIEJSAX, OOIIEeH CTpaTeruu
oOyueHus, BOCIIUTAHUSI U PA3BUTHUsI OOYUYaAIOLIUXCSl CpPeCTBaMU Y4eOHOro IpenMera
«MHdopmaTuka» Ha YriIyOJIEHHOM YPOBHE, YCTAHABIMBAET 005A3aTEIbHOE MPEAMETHOE
coJiepXKaHue, MpeayCMaTPUBAET €ro CTPYKTYpUPOBAaHUE 1O pa3iesiaM U TeMaM Kypca,
ONpEENAeT paclpeiesieHue €ro mo kKiaccaM (rojaMm HM3ydeHus), Ja€T NPUMEpPHOE
pacripesiesieHle y4eOHbIX YacoB M0 TEMAaTHUECKUM pa3jieliaM Kypca U pPEeKOMEHIyeMYIO
(mpuMepHYI0) TOCIENOBATEIBHOCTh WX W3YYCHHS C YUETOM MEXKIPEIMETHBIX |
BHYTPUIIPEIMETHBIX CBSI3€H, JOIMKH y4eOHOIO IMpOoLEecca, BO3PACTHBIX OCOOCHHOCTEN
00y4Jarommxcs.

[Iporpamma 1o wuHpOPMATUKE OMpENEISIeT KOJIMYECTBEHHbIE M KaueCTBEHHBIC
XapaKkTepUCTUKN Yy4eOHOTro MmaTepuana g KaKIOro roja M3y4yeHus, B TOM 4YHUCIE
JUIL  COJICPKATEIbHOTO HAIMOJHEHUS Pa3HOr0 BHUJAA KOHTPOIS (MIPOMEXKYTOYHOM
aTTecTallud OO0YyYaroUIuXcs, BCEPOCCHICKUX IMPOBEPOUYHBIX PAOOT, rocyqapCTBEHHOU
uTOroBOM arrecrauuu). [Iporpamma 10 wuHMOpPMATUKE SBISETCS OCHOBOW IS
COCTaBICHHMS  aBTOPCKHX  y4EOHBIX TMpOrpaMM H  Y4€OHHKOB, TOYPOYHOTO
TJIAHUPOBAHUS KypCa YUUTEIIEM.

HNudopmatrika B cpeiHeEM 00IIEM 00pa30BaHUH OTPAKAET:

CYIIHOCTh MH(POPMATUKH KaK HAYIHOUN TUCIUIUIMHBI, U3yJaroiel 3aKOHOMEPHOCTH
NPOTEKAaHWsI YW BO3MOXKHOCTH aBTOMATHU3aIllMM HWH(GOPMAIIMOHHBIX IPOIIECCOB B
pPa3IUYHBIX CHCTEMAX;



OCHOBHBIE 00JaCTU MPUMEHEHUS UH()OPMATHUKH, MPEXIe BCEro MHPOPMAIIOHHBIE
TEXHOJIOTHH, YIPaBJICHNUE U COLUAIBbHYIO Chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep  MHQOPMATUKH U HHQPOPMAIMOHHOU
NEeSATEIbHOCTH.

Kypc wundpopmaTuku nans ypoBHS CpeAHEro oOIIero oOpa3oBaHUS SIBISETCS
3aBEepIIAIONIMM D3TallOM HENPEPHIBHOM MOATOTOBKM OOydJaromuxcsi B 00JacTu
uHpopMaTukd ¥ HMHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUM, OMUPACTCs
Ha cojiepKaHue Kypca UH(POPMATUKHU YPOBHS OCHOBHOTO OOINEro 0Opa30BaHUS U OIBIT
MOCTOSIHHOTO TMPUMEHEHUsS WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, AT
TEOPETUYECKOE OCMBICIICHUE, HHTEPIPETALNIO U 0000IEHUE ITOrO OIbITA.

PesynbraTtel  yrnyOn€HHOro  ypoBHA — HM3y4eHHs ~— y4eOHOro  mpeamera
«MHdpopmaTHKay OPUECHTUPOBAHBI HA TTOJIYYCHHE KOMIIETEHTHOCTEH I TOCIEYIONIeH
npodeccuoHanbHON AESITENBHOCTH KaK B paMKaX JIaHHOW MpeIMETHOM 00JacTd, Tak
U B CMEXHBIX ¢ Hell o0nacTsax. OHU BKJIIOYAIOT B CeOsI:

OBJIa/ICHUE KJIFOUEBBIMH MOHATUSAMU U 3aKOHOMEPHOCTSIMHU, HA KOTOPBIX CTPOUTCS
JaHHasi TpeAMeTHas 00J]acTh, PacHO3HABAHME COOTBETCTBYIOUIMX UM IPU3HAKOB U
B3aMMOCBSI3€H, CIIOCOOHOCTh JIEMOHCTPUPOBATH PA3IUYHbIE MOAXOJbl K H3YyYEHHUIO
SBJICHUM, XapaKTePHBIX U H3y4aeMOi IpeIMETHON 001acTH;

YMEHHUE pellaTh TUIIOBbIE MPAKTUYECKUE U TEOPETUUECKHE 3a7aud, XapaKTEepHbIE
JUIS KCIIOJIb30BAHUSI METOJIOB U MHCTPYMEHTAPHS TaHHOM NpeAMETHOM 0051acTH;

HaJIMYUe MPEACTAaBICHUN O JaHHOM MPEeAMETHON 00acTH KaK IEJIOCTHOM Teopuun
(COBOKYITHOCTH TE€OPHUIi), OCHOBHBIX CBSI35IX CO CMEKHBIMH OOJIACTSIMU 3HAHUH.

B pamkax yriayOJ€HHOTO YpOBHS M3y4eHHs WH(OPMATHUKUA OOecreunBaeTcs
LeJIeHANpPaBJIEHHAs! TOATOTOBKA 00YYarOIINXCS K MTPOI0JIKEHUI000pa30BaHus B
OpraHu3aLUgX 1po(heCCUOHATLHOTO o0Opa3oBaHUs o CHELHATIBHOCTSIM,
HETIOCPECTBEHHO CBSA3aHHBIM C IU(POBBIMU TEXHOJIOTHUSAMHU, TAKUM KakK MporpaMMHast
uHXeHepus,, HWHPOpMalMOHHAsE  0e30MacHOCTh,  MHGOPMAIMOHHBIE CHUCTEMBI U
TEXHOJIOTUH, MOOUJIbHBIE CUCTEMBI U CETH, OOJbIIME JaHHbIE U MAIIUHHOE O0Yy4EHHUE,
TIPOMBIIIUICHHBIH MHTEpHET BeIIeH, WCKYCCTBEHHBI WHTEIUIEKT, TEXHOJIOTUU
OecripOBOAHOM  CBA3M, POOOTOTEXHUKA, KBAHTOBbIE  TEXHOJIOTMHM,  CHCTEMBI
pacnpeeN€HHOTO peecTpa, TEXHOJIOTMU BUPTYAIbHOW U JOTIOJIHEHHOW PEAIbBHOCTEM.

OcHoBHas 11e/1b U3ydeHus ydeoHoro npeameta «Madopmarukay Ha yriy0aéHHOM
YpOBHE cpeaHero o06miero oOpa3oBaHus — OOECHEUYCHUE MATbHEUINETr0 pa3BUTHUS
WH(GOPMAITMOHHBIX KOMITETEHINI 00yJaroerocsi, €ro TOTOBHOCTH K KU3HU B YCIOBHUSX
pa3BHUBAIOLIErOCs HMHPOPMALMOHHOTO OOLIECTBA W BO3pACTalolleld KOHKYpPEHLUHU
Ha pbeIHKE Tpyna. B cBsa3u ¢ atum u3ydenune uHpopmaruku B 10—11 kmaccax moimkHO
00eCrneyunTs:

ChopMupoBaHHOCT, MUPOBO33pPEHUS, OCHOBAHHOTO Ha TMOHWMAaHUU POJH
uH($OpMaTUKU, UHOOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUHA B COBPEMEHHOM
o011eCTBe;

c(hOPMUPOBAHHOCTH OCHOB JIOTHYECKOTO M alTOPUTMUYECKOTO MBIIIUICHUS;



c(OpMUPOBAHHOCTh YMEHUHN pa3nnyaTh (PakThl U OIEHKH, CPABHUBATH OLICHOYHBIE
BBIBOJbI, BHJIETh HUX CBSI3b C KPUTEPUSMU OIECHUBAaHUS U CBSA3b KPHUTEPHUEB
C OmpenenéHHOW CHCTEeMOW IICHHOCTEH, MPOBEPSTh HA JOCTOBEPHOCTh W 0000IIAThH
nH(popMaIHIo;

c()OPMUPOBAHHOCTh MPEACTABICHUI O BIUSHUU WH(OPMALMOHHBIX TEXHOJIOTHM
Ha OJKU3Hb 4YeJloBeKa B OOLIECTBE, IOHMMAaHHE COLMAIBHOIO, HSKOHOMUYECKOTIO,
HNOJUTUYECKOTO, KYJIBTYPHOIO, IOPUIUYECKOTO, MPUPOIHOTO, SPrOHOMUYECKOTO,
MEANLMHCKOTO U (PU3UOJIOTNYECKOTO KOHTEKCTOB MH(POPMAIIMOHHBIX TEXHOJIOTUH;

MNPUHITHE TPABOBBIX M AITHYECKUX AacCMEeKTOB HH(POPMAIIMOHHBIX TEXHOJIOTHUH,
OCO3HAaHUE OTBETCTBEHHOCTU JIIOJCH, BOBJICUEHHBIX B CO3JaHUE M MCIIOJIb30BAHUE
UH(OPMAITMOHHBIX CUCTEM, paclpocTpaHeHHe HH(OpMaLnK;

CO3/laHME YCJIOBUW [UIsl Ppa3BUTUS HABBIKOB Y4E€OHOM, INPOEKTHOM, Hay4yHO-
UCCIICZIOBATEIILCKOM W TBOPYECKOW JAESATEIHbHOCTH, MOTHBAIIMM OOYdYaIOIIUXCS K
CaMOpa3BUTHIO.

B conepxanun yueOHoro mpenmera «WHpopmMaTuka» BBIAECIAIOTCS YETHIPE
TEMaTHUYECKUX pa3/ena.

Paznen «ludpoBas rpaMOTHOCTB» MOCBAILIEH BOPOCAM YCTPOKWCTBA KOMITBIOTEPOB
U JIPYTUX DOJEMEHTOB LU(POBOTO OKPYKEHHs, BKIIOYAs KOMIIBIOTEpHBIE CETH,
UCIIOJIb30BAaHUIO CPEACTB OIEPAllMOHHOM cucteMbl, pabore B cetu HHTepHer
Y UCTOJIb30BAHNIO HHTEPHET-CEPBUCOB, HH(POPMAIIMOHHOM 0€30MacCHOCTH.

Pasnen «Teoperuueckre oCHOBbI MH(GOPMATUKU» BKIIOYAET B CeOs MOHATUHHBIN
anmapaT  MHQOPMATUKH, BOINPOCHl  KOJUPOBAaHUS  HMHPOpMALUH, H3MEpPEHUS
UH(OPMAIIMOHHOTO O00BbEMA JAaHHBIX, OCHOBBI aIreOpbl JIOTUKHM M KOMIIBIOTEPHOTO
MOJIETTMPOBAHMUSL.

Pasmen «AnropuT™Mbl ¥ = TOpPOrpaMMHUpPOBAHME» HANpaBlIeH Ha  pPa3BUTHE
AITOPUTMHUYECKOTO MBIIIICHUS, Pa3pa0dOTKy ajJrOpUTMOB M OILIEHKY UX CJIOXHOCTH,
dbopmMupoBaHUE HABBIKOB pEaTM3allMM MPOTPaMM Ha S3bIKaX MPOrPaMMHUPOBAHUS
BBICOKOTO YPOBHSI.

Paznen «MupopmManmoHHble TEXHOJOTMM» TOCBAMIEH BONPOCaM MPUMEHEHUS
WH(GOPMAITMOHHBIX TEXHOJIOTUW, pEaTM30BaHHBIX B MPUKIATHBIX MPOTPAMMHBIX
OpOAYKTaX M HWHTEpHET-CEpBHCaX, B TOM 4YHCIE B 33jJayax aHajlu3a JaHHBIX,
UCTIOJIb30BAHUIO 0a3 NaHHBIX U SJIEKTPOHHBIX TAOIUIL 7S peIIeHHs] MPUKIIaIHbBIX 3a/ad.

B nmpuBenénHom panee coaepkanun ydyeOHoro mnpeamera «HHbopmaTuka»
KYpPCHBOM BBIJICJICHBI JOTIOJIHUTENBHBIE TEMBI, KOTOPbIE HE BXOISAT B 00s3aTEIbHYIO
nporpamMmy OOydeHHs, HO MOTYT OBITh TPEUIOKEHBI NI W3YYCHHS OTACIbHBIM
MOTHBHPOBAHHBIM U CTIOCOOHBIM 00YJarOIIINMCHI.

VYrinyOn€HHBI ~ ypOBeHb  M3y4eHHs]  HMH()OPMATUKM  PEKOMEHOyeTcs  JJis
TEXHOJIOTHYECKOTO npous, OPUEHTUPOBAHHOT'O Ha UHXCHEPHYIO u
uHopMarmoHHyt0  chepbl  IeATEIbHOCTH.  YTIYOJIEHHBIM  YpPOBEHb  H3y4YCHUS
uHpopMaTUKKA 00€CIeunBaeT: TMOATOTOBKY OOYYarOMIMXCS, OPHEHTHPOBAHHBIX Ha
CHEIHMATbHOCTH B 00JacTH HMHQPOPMAIMOHHBIX TEXHOJOTUH U WH)KEHEPHBIE



CIIELIMAJIbHOCTH, YY4aCTHE B IMTPOEKTHOM M UCCIIEA0BATEIbCKON AEATEIIbHOCTH, CBI3aHHOM
C COBPEMEHHBIMH HAIpPaBICHUSMU OTpacid HWHGOPMAIIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTUH, TMOJArOTOBKY K Y4acTHUIO B OJUMIOHMagax u cjade EauHoro
roCy/1IapCTBEHHOTO SK3aMeHa 10 UH(POPMaTHUKE.

[TocnenoBaTenbHOCTh U3YyYEHUS TEM B IpeliesiaX OJAHOrO rojia OOy4eHUs: MOXKET
OBITh M3MEHEHA 1O YCMOTPCHHUIO YUYUTENS TPH MOATOTOBKE pabodeil mporpaMmbl
U TIOYPOYHOTO MJIAHUPOBAHUSL.

OO0111ee YrCiIo 4acoB, PEKOMEHIOBAHHBIX JJISl U3Y4eHUs] HHPOPMATHKU — 272 Jaca:
B 10 ximacce — 136 yacos (4 vaca B Hegemo), B 11 kinacce — 136 yacoB (4 yaca B HECITIO).



COJEP)KAHUE OGYUEHUS!

10 KJIACC

udpoBasi rpaMOTHOCTDH

TpeboBanusi TEXHUKU O€30MACHOCTH M THTHMEHBI MpU paboTe ¢ KOMIBIOTEPAMU H
JPYTUMU KOMITIOHEHTaMU [IU(POBOTO OKPY>KEHHUS.

[Tpunuunel paboThl KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. ApPXHUTEKTypa (HoH
Helimana. [lapeapockas apxumexkmypa. ABTOMATUYECKOE BBINOJIHEHUE MPOTPAMMBI
nporeccopoM. OnepaTuBHasI, MOCTOSHHAS U IOJATOBpeMeHHas naMsaTh. OOMEH JaHHBIMU
¢ momo1bio muH. KoHTposuiepsl BHEMHUX YyCTPOUCTB. [IpsAMOi 10CTyN K MaMSTH.

OCHOBHBIE TEHJIEHLIMH pa3BUTHS KOMIIBIOTEPHBIX TexXHOJorui. IlapannensHbie
BBIUMCIIEHUSI. MHorompoueccopHbie cucrtembl. CynepkoMibioTepsl. PacrpenenéHubie
BBIUMCIIMTETIbHBIE CUCTEMBI U 00paboTKa OONbIIUX JaHHBIX. MoOuIbHBIE HU(POBHIE
VYeTpoicTBa U UX POJIb B KOMMYHUKAIUAX. BCTpOEHHBIE KOMIIBIOTEPHI
MukpokoHTposuiepsl. POG0oTH3MpOBaHHBIE TPOU3BO/ICTBA.

[IporpammHoe oOecrieueHne KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. Bubl
OpOrpaMMHOr0 oOecriedeHuss W uX HazHayeHue. (OCOOEHHOCTH NPOrpaMMHOIO
obecrnieueHus: MOOMIIbHBIX ycTpoiicTB. [lapamiensHoe nporpammupoBanue. CUCTEMHOE
nporpamMmmHoe  obecriedyeHue. OmnepalMOHHbIE CUCTeMbl. YTHIUTHL  [paiiBepbl
ycTpoiicTB. MHCTANIISIIMS ¥ JEMHCTAIUIALNS TPOrPaMMHOTO 00ecTIeueHusl.

QaitnoBele cuctembl. [IpuHIUIBI pa3MelieHus W MMEHOBaHMsS (aillioB B
noaroBpemMeHHol namstu. [llaGnousl 1151 onucanust rpynn ¢aityios.

[IporpammHuoe oOecrieuenue. JIMIIEH3UPOBAHUE MPOrPAMMHOIO OOECIEeYEHUS
u uudpoBeix pecypcoB. IIponmpuerapHoe M CBOOOJHOE MPOrpPAMMHOE OOECIIEUEHHE.
KoMMepueckoe M HEKOMMEPUECKOE HCIOIb30BaHUE MPOrpaMMHOI0 oOecreyeHus
U HUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBaEMas 3aKOHOAATEIbCTBOM
Poccuiickoit @enepanun 3a HEOPABOMEPHOE UCTIOJIB30BAHUE TPOTPAMMHOIO
oOecrieueHus: U HU(POBBIX PECYPCOB.

[IpyHIMIBI TIOCTPOEHHS M annapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Ceresie mpoTokoibl. CeTh MHTEpHET. Afpecanus B cetu MuTepHet. [IpoTokobl cTeka
TCP/IP. Cucrema 1OMEHHBIX UMEH.

Pasnenenne |IP-cetm Ha moaceTd ¢ IOMOINBID Macok moxacerei. CereBoe
aaMUHUCTpUpoBaHue. llomydyeHHe HaHHBIX O CETEeBbIX HACTPOMKaxX KOMIIbIOTEpA.
IIpoBepka Hamuuusg CBA3M € y310oM cetu. OrmnpeneneHne Mapuipyra JIBHKECHHS
NIAKETOB.

Bunsr JEATENBHOCTH B CEeTU HNutepner. CepBuchl HNurepHera.
['eoundopmalimonHbie CcHCTEMBL. ['€OJIOKAllMOHHBIE CEPBHUCHI PEAILHOTO BPEMEHU
(mampumep, JIOKamMs MOOWIBHBIX  TelNe()OHOB, OINPEICICHHE 3arpyKCHHOCTH
aBTOMarucrTpaie), ”HTEPHET-TOProBJIsi, OPOHUPOBAHKUE OUIIETOB U TOCTUHULI.



['ocynapcTBeHHbIE JJIEKTPOHHBIE cepBUCHl U yciayru. CouManbHblE CETH —
OpraHu3alys KOJUIEKTHBHOI'O B3aUMOJAEWUCTBUS UM OOMeHa JaHHbIMU. CeTeBOW ITHUKET:
npaBujia TOBEACHUA B KubepmpocTtpancTBe. [IpobieMa MOATMHHOCTH MOTYYEHHOMN
uHpopMmaruu. OTKpbIThIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHble M HSKOHOMHYECKHME Yrpo3bl, CBS3aHHBIE C MCIOJb30BaHUEM
UH(GOPMAITMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHosorui. OOmme mpobieMbl  3allUThI
uHbopMaruu M HHPOpMaIMOHHONW Oe3zomacHocTu. CpenctBa 3amuThl WHGOPMAIUU
B KOMITIbIOTEpaX, KOMITBIOTEPHBIX CETSAX M aBTOMATHU3MPOBAHHBIX HH(OPMAIIMOHHBIX
cuctemax. [IpaBoBoe obecrieueHne WHGOPMAIMOHHON O€30MACHOCTH. JIeKmpOHHAS
yupposas noonucs, cepmuduyuposannsie caimvl U OOKYMeHmbl.

[IpenoTBpareHre HECAaHKIIMOHUPOBAHHOTO JOCTYIA K TMYHON KOH(DUIESHIINATBEHOMI
uH(pOpMAIUH, XPAHAIIEHCS Ha MEPCOHATBHOM KOMIBIOTEPE, MOOUIIBHBIX YCTPOICTBAX.
BpenonocHoe mporpammHoe obecrieyeHue u cnocoObl 0OpbObl ¢ HUM. AHTUBUPYCHBIE
nporpamMMbl. OpraHuzanusi JUYHOTO apxuBa MH(popmanuu. Pe3epBHOE KONMUPOBAHUE.
[laposibHas 3ammTa apxuBa.

[uppoBanue naHHbiX. CHUMMETpUUYHBbIE U HecUMMeTpuuHble mu@pel. [Hudpsel
npoctoit 3amenbl. [udp Lesaps. [udp Buwxenepa. Anroputm mudpoBanus RSA.
Cmezeanoepadgpusi.

Teopernyeckne 0CHOBbI HHGOPMATHKH

Nudopmarusi, nanueie u 3HaHus. MHbopmanmoHHBIE NPOLIECCHl B MPUPOJE,
TEXHUKE U OOIIECTBE.

HemnpeppiBHBIE W JUCKpETHBIE BEIMYMHBI W curHajibl. HeoO0XoaumocTh
JTUCKpEeTU3aluy nHpopMaIuu, NpeIHa3HaueHHOM JIJIsl XpaHeHU s, epeaadyu U 00paboTKu
B LIU(POBBIX CUCTEMAX.

JIBonuHOe KOoaupoBaHue. PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOJBI. [[exoaupoBaHue
COOOILIEHMI{, 3aMMCAHHBIX C TIOMOILIBID HEPABHOMEPHBIX KOJO0B. YcioBue DaHo.
[TocTpoeHue 0JHO3HAYHO IEKOJUPYEMBIX KOJIOB C TOMOIIBIO iepeBa. I pagp — An.A.
Mapxosa. Epuauisl u3MepeHus: koimyecTBa uH(opMmainuu. AjdaBUTHBIN TOIXOJ K
OIICHKE KOJIMYeCTBa NH(POpPMAIIUH.

Cuctembl cuuciieHus. Pa3BépHyTas 3amuch LENbIX W JAPOOHBIX 4YHCET B
MO3UIIMOHHOW cucTteMe cuucieHus. CBOIICTBA MO3WMUMOHHOW  3allMCH  YHUCIA:
KOJMYECTBO LMU(p B 3amuCH, MPHU3HAK JCIMMOCTH YHCIAa HAa OCHOBAaHUE CHUCTEMBbI
CUUCJICHUS. AJTOPUTM TMEpeBoAa IEIOro uucia U3 P-MYHON CHUCTEMBI CUUCICHUS
B JICCATUYHYIO. AJICOPUTM TMEpeBojla KOHEYHOM P-uuHO ApoOU B JECATUYHYIO.
ANTOpUTM TIEpeBOJia IEJOr0 YKCIa U3 JIECITHYHONW CHUCTEMbI CUMCIEHUs B P-uuHYyto.
[lepeBom koHEWHOW pAecATUYHOW napoOu B P-uunyro. /[BowyHas, BocbMepuUYHas U
IIECTHAIIATEPUYHAs CHCTEMBbI CYHUCJICHUS, CBSI3b MEXKIYy HUMH. ApudmeTHdyecKue
ONEPALMH B MO3ULUOHHBIX CUCTEMAX CUUCICHUA. IpOUUHAA YPABHOGEUIEHHAA CUCTNEMA
cuucaenus. [[8ouuHo-0ecamuynas cucmema CUUcieHusl.

Komuposanue texcroB. Komuposka ASCIl. OnnobGaiitHbie koaupoBku. CtaHmapT
UNICODE. Komuposka UTF-8. Onpenenenue nHopmMaimoHHOT0 00bEMa TEKCTOBBIX
COOOIIEHU.



Koaunposanne uzobpaxenuil. Onenka uHPOpMaMOHHOTO 00BEMa TrpadUyecKux
JAHHBIX MPH 3a/IaHHBIX pa3pelleHnu U rTyOuHe KOAUPOBaHUA 1BeTa. L|BeTOBbIE MOAETH.
BexTopHoe koampoBanue. dopmartel rpaduueckux ¢dainoB. TpéxmepHas rpaduka.
®pakranbHas rpaduka.

KomupoBanne 3Byka. Onenka WH()OPMAIMOHHOTO 00BEMa 3BYKOBBIX JTAHHBIX
IIPY 33JaHHBIX YaCTOTE IUCKPETU3ALUU U PA3PATHOCTH KOIUPOBAHHUS.

Anrebpa noruku. Ilonartue Bbicka3biBaHus. BrickasbiBaTenbHbIE  (HOPMBI
(mpeaukatsr). KBaHTOpBI CyIIECTBOBAHHS U BCEOOIIIHOCTH.

Jlornueckue onepauud. TaOmuubl HWCTUHHOCTU. Jlormyeckue BBIPAKEHUS.
Jlornueckue ToxzaecTBa. Jloka3aTelbCTBO JIOTMYECKMX TOXKAECTB C MOMOUIbIO TaOJIMIL
VCTUHHOCTH. JIornyeckue onepanuy U Onepalnny HaJl MHOKECTBAMH.

3aKkoHbl anreOpbl JIOTMKU. OKBHUBAJEHTHbIE MPeoOpa3oBaHMsI  JIOTMUECKHUX
BbIpaKeHUN. JIornueckue ypaBHEHHS U CUCTEMbI YPAaBHEHHM.

Jlornueckue (QYHKIUHM. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTMUECKUX
(GYHKUMNA OT KOJIMYECTBA apryMeHTOB. [losHbIE ccTEMBI JIOTHUECKUX (PYHKIUH.

Kanonunueckue (popMbl Joruueckux BolpaxkeHud. CoBepLICHHbIE AU3bIOHKTUBHBIE
U KOHBIOHKTHBHBIE HOPMajibHbl€ (POPMBI, AITOPUTMBI MX IOCTPOEHHUS MO TaliMIle
VUCTUHHOCTH.

Jlornyeckue 3MeMEHTBI B cocraBe Kommbrotepa. Tpurrep. Cymmarop.
MHoropazpsasaslii  cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKMX JJIEMEHTax IIo
3aIaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3alMCh JIOTUYECKOTO BBIPAKEHUS 10
JIOTHUYECKOH cxeMe. Mukpocxemvl u mexHoa02us ux npou3eo0cmea.

[IpencraBieHne LENbIX YUCEN B TaMATH KOMITbIOTEpa. OrpaHM4eHHOCTh AUAIa30Ha
YyCesl NPU OTPAaHWYECHHM KOJIMYECTBA paspsanoB. l[lepenonHeHne pa3psIHON CETKH.
be33nakoBele M 3HAKOBEIC JAaHHBIC. 3HAKOBBIA OWT. JIBOMYHEINA JOMOJHUTSIHHBIA KO
OTPULIATEIBHBIX YUCEIL.

[lobutoBbie  norumueckue omnepauuu. Jlormueckuid, apudmeTnueckuii U
nukinyeckuit casury. llndpoBanue ¢ moMoIbo MOOGUTOBOM ONMEPALIMH «UCKITHOYAIOLIEe
NI .

[IpencraBneHne BEIIECTBEHHBIX YMCEN B IMaMATH KOMIIBIOTEpa. 3HAYallas 4acTb
U TIOpSAJIOK YKciia. Jnana3oH3HauyeHud BelleCTBEHHbIX uyucen. [Ipobiemsl XpaHeHHs
BEUIECTBEHHBIX YHUCEN, CBA3aHHBIE C OrPAaHUYECHUEM KOJIMYECTBA  Pa3psliOB.
BoinonHenne  omepanuii ¢ BEIIECTBEHHBIMM YHCJIAMH, HAKOIUJICHHE OIIMOOK IpH
BBIYHCIICHUSX.

AJITOPUTMBI U IPOrPaMMHMPOBAHHE

OmnpeneneHue BO3MOXKHBIX —PE3yJIbTaTOB pabOThl MPOCTEUIINX —AJITOPUTMOB
VIIPABJIECHUS HWCIOJHUTEISIMA W BBIYHCIUTEIBHBIX  alropuTMoB. OrnpeneneHue
UCXOJIHBIX JAHHBIX, IPU KOTOPHIX AJITOPUTM MOXKET JIaTh TPEOYEMbIil pe3ysbTarT.

Ortanbl pelmieHus 3agad Ha  KomnbroTepe. HHCTpyMEHTanbHBIE CpEICTBA:
TPAHCIIATOP, OTIATUUK, NPOPUIUPOBIIUK. KOMIUIISAIUS U UHTEPOpPETALUs IPOTPAMM.
BupTtyanbHble MalllvHBL.



WnterpupoBanHas  cpeaa  pa3paboTku.  MeToasl  OTIaAKHM  MPOrPaMM.
Hcnonb3oBanne TpaccHpoBOUHBIX  Tabymi. Otiamounsiii  BeBoa.  [lomraroroe
BBIITOJIHEHUE TTPOrpaMMBbl. Toukn octaHoBa. [IpocMOTp 3HaUEHM NTEPEMEHHBIX.

S3pik porpammupoBanus (Python, Java, C++, C#). Tunbl qaHHBIX:
LEJIOYUCIICHHBIE, BEUIECTBEHHBIE, CUMBOJIbHbBIE, Jorudyeckue. BerBieHusa. CioxHbie
ycnoBus. Luknel ¢ ycinoBuem. [uknbsl mo mnepeMeHHo. B3anmmozameHsaeMOCTb
pa3’IMyYHbIX BUIOB IUKIOB. MlHBapuaHT nukia. CocTaBlieHHE HUKIIA C UCIIOIb30BAaHUEM
3apaHee ONpeneIEHHOrO UHBAPHUAHTA ITUKJIA.

JlokymenTupoBanue mnporpamMm. Kcnons3oBanne kommeHtapueB. I[loaroroska
OMMCaHMs MPOrpPaMMbl U HHCTPYKLIUH JIJIS IOJIb30BATEIIS.

AnroputMbel  00pabOTKM HATYpaJbHBIX YHCEN, 3alMCAaHHBIX B TMO3UIMOHHBIX
CUCTEMax CUMCJICHHUSA: pa30MeHNe 3auCuYrclia Ha OTHAEJbHbIE IU(PHI, HAXOXKICHHUE
CYMMBI U IPOU3BEACHUS LIU(DP, HAXOKIECHUE MAKCUMAJIbHON (MUHUMAJIbHOMN ) IIU(PHI.

HaxoxzaeHue Bcex NPOCTBIX 4YMCEN B 3aJaHHOM JuarasoHe. IlpencraBieHue
yycia B BHJE HaOOpa MPOCTBIX COMHOXXHUTEIEH. ANTOPUTM OBICTPOTO BO3BEACHUS
B CTCIIEHb.

OOpaboTka OaHHBIX, XpaHsmuxcs B (¢ainax. TekcToBele M JABOWYHBIE (DalIbL.
daiinoBsie nepeMeHHble (GainoBbie ykazarenu). Urenue u3 (aitna. 3anuck B daiin.

PazOouenne 3amaun Ha moazamadd. [lommporpammbl (mporenypbl U (QYHKIUH).
Pexypcusi. PexypcuBHbie 00beKTHI ((hpakTainbsl). PekypcuBHBIC Tponeaypsl U QYHKITHH.
Hcnonb30BaHue cTeka sl OpraHU3alud PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBaHue  CTaHAAapTHOW  OMOJMOTEKM  SI3bIKA  [IPOTrpaMMHUPOBAHUS.
[Topknrouenne OMOJMOTEK MOAMPOrPAMM CTOPOHHUX MpPOU3BOAMUTENEH. MOAYIbHBIMI
IPUHIUI TOCTPOCHUSI IPOTPAMM.

UYucnennple MeTonbl. TouHOe W NpUONMMKEHHOE penieHus 3afgaud. YuciaeHHble
METOJbl pELIEeHUs] ypaBHEHWH: MeTox mnepebopa, METOA IOJOBUHHOTO JIEJCHMUS.
[TpubmmxEHHOE BEIYMCIICHNE JUIMH KpUBBIX. Bhruncnenue miomaaei Guryp ¢ moMoIbo
YHCICHHBIX METO/I0B (METO/ MPSMOYTOJIBHUKOB, METO Tpareluii). [lonck Makcumyma
(MuHUMYMa) QYHKIIMK OJTHOW TIEPEMEHHOM METOIOM MOJIOBHHHOTO JCIICHHUS.

OOpaboTka  CHMBOJBHBIX  JAHHBIX. BceTrpoennbie byHKIUM ~ sI3BIKA
MpOrpaMMHPOBAHUST JIJIE OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJMYECTBA MOSIBJICHUI CHMBOJIA B CTPOKE, pa30OHeHHe
CTPOKH Ha CJIOBA M0 MPOOEIbHBIM CUMBOJIAM, TOUCK MOJCTPOKH BHYTPU AAHHOW CTPOKH,
3aMeHa HalJEHHOM MOJACTPOKU Ha APYIYIO CTPOKY. ['eHepamus Bcex CIOB B HEKOTOPOM
asnipaBuTe, YIOBIETBOPSIOUIMX 3aJaHHBIM oOrpaHuueHusM. lIpeoOpazoBaHue wyucna
B CUMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBbl M MOCIENOBAaTEIbHOCTH  4HUCel.  Bbluuciaenne  000OIIEHHBIX
XapaKTEPUCTHK DJIEMCHTOB MACCHMBA WJIHM YHCIOBOW TMOCIIEIOBATEILHOCTH (CYMMBI,



NPOU3BEICHUS, CPEIHEro apu(pMETHUYEeCKOro, MHUHHUMAJIbHOTO M MaKCHUMalbHOTO
JJIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YJOBJIETBOPSIOIIMX 33JaHHOMY YCJIOBHIO).
JInHEeNHBIN MONCK 33TaHHOTO 3HAYEHUs B MACCUBE.

CopTupoBKa OTHOMEpPHOTO MaccuBa. [IpocThle METOIBI COPTHUPOBKH (METOX
ny3bIpbKa, METOJ BbIOOpA, COPTUPOBKA BcTaBKamu). CopTHpOBKa ciausiHuEM. beicTpas
coprupoBka MaccuBa (amroputm QuickSort). JIBondHBI MOMCK B OTCOPTHPOBAHHOM
MacCHBe.

JIByMepHBIC MacCHBBI (MaTpHUIIbI). AITOPUTMBI 00PaOOTKH JBYMEPHBIX MAaCCHBOB:
3aIl0JIHEHHE IByMEPHOTO YMCJIOBOI'O MAaCcCUBA I10 3a/IaHHBIM MpaBUiIaM, IIOUCK 3JIEMEHTA
B JIByMEPHOM MAacCCHBE, BBIYHCIICHHE MakCUMyMma (MUHHMYyMa) U CyMMBI 3JEMEHTOB
JBYMEPHOTO MacCHBa, IIEPECTAHOBKA CTPOK U CTOJIOLOB JABYMEPHOI'O MAacCCHUBA.
Paspabomka npoepamm 0ns pewenusi npocmeix 3aday anaauza Oaumuwvlx (ouucmka
OQHHBIX, KIACCUDUKAYUSL, AHATIU3 OMKIIOHEHUIL).

HNupopmanuoHHbIe TEXHOJIOI MU

TekcroBblid  mporieccop. PenmaktupoBanue u  ¢dopmatupoBanue. IIpoBepka
opdorpadun u rpammatiku. CpecTBa MOUCKA U aBTO3aMEHBI B TEKCTOBOM IPOIIECCOPE.
Hcnonbs3oBanue crwiied. CTpyKTYpUpPOBAaHHBIE TEKCTOBbIE JOKYMEHTHI. (CHOCKH,
ornanienue. KomnekruBHas paboTta ¢ gokyMeHTamMu. VHCTpYMEHTBHI pElieH3UPOBAHMUS
B TEKCTOBBIX Ipoueccopax. OOnaunble cepBuchl. JlemoBass mnepenucka. Pedepart.
[IpaBuia UUTUPOBAHUS MCTOYHUKOB M OdopMieHUs OudImorpaguueckux CChUIOK.
OdopmiieHue cnmucka JUTEpaTypbl. 3HAKOMCTBO C KOMITBIOTEPHOW BEPCTKOM TEKCTA.
TexHuueckue cpencTa BBoja Tekcra. Crienuaan3upoBaHHbIE CPEICTBA PEIAKTUPOBAHUS
MaTeMaTUYECKUX TEKCTOB.

AHamu3 naHHbIX. OCHOBHBIE 3aJa4dl aHaM3a [JaHHBIX. MPOTHO3WPOBAHHE,
KjaccuuKalys, Kiactepusanus, aHanu3 OTKIOHEeHUU. llocnenoBaTebHOCTh penieHus
3a]1a4 aHaJIM3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUMCTKA U OII€HKA KaueCTBA JaHHBIX,
BBIOOP W/WJIM MOCTPOEHUE MOJEH, MpeoOpa3oBaHuE AaHHBIX, BU3yaIM3alusl JaHHBIX,
UHTEpHpeTanusi pe3yiapTaToB. [IporpammHbie cpeAcTBa W UHTEPHET-CEPBUCHI IS
00pabOTKU U MpeNCTaBICHUS JaHHBIX. bonbiime maHHble. MamuHHOE OO0y4YeHHE.
HUnmennexmyanvuulil anaiu3 OAHHbIX.

AHanu3 TaHHBIX C TOMOILBIO JIEKTPOHHBIX Ta0/IML. BEIYucieHne cyMmMbl, CpEAHETO
apu(pMETHYECKOTO, HanOOJIbIIero (HaMMEHBIIIET0) 3HAUCHHUS Iuara3oHa. BeraucieHne
kod(pdunmeHTa KOppelanuu ABYX PSAJIOB JaHHBIX. [loCTpoeHHEe CTOJIOYATHIX,
JMHENYaThIX U KPyroBeix auarpamm. [loctpoenue rpadukoB ¢pyukumii. [Togdop muHMM
TPEH/a, PEIICHHE 3a7a4 IPOrHO3UPOBAHMSL.

YucrieHHOe pelieHre ypaBHEHUI ¢ OMOIIbI0 0/100pa napaMmerpa. OnTuMu3anus
KaK [IOMCK HAWIydIlIero pEeIIeHWus B 3aJaHHBIX ychaoBusax. llemeBas QyHKIus,
orpaHudeHus. JIokajabHble U TJIOOANBbHBIH MUHUMYMBI LiefieBoi (yHkuuu. Pemienue
3aJlay ONTUMH3ALMU C TOMOLIBIO SJIEKTPOHHBIX TAOJHII,
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Teopernueckue 0CHOBbI HH(POPMATHKH

TeopeTndeckue MOAXOAbI K  OIEHKE KOJWYeCTBA HMHPOpMAIMH. 3aKOH
anmutuBHOCTH uWHGpopManmu. @Dopmyna Xapriu. HWapopmamuss U BEpOSITHOCTD.
®opmymna lllenHona.

AnropuT™bl ckatusi JaHHbIX. Anroput™m RLE. Anroputm Xaddmana. Anroputm
LZW. ANropuTMBbl CKaTUs JAHHBIX C TOTEPSMU. Y MEHBIICHUE TTyOUHBI KOJUPOBAHUS
nsera. OcHOBHBIE Hen aaroputMoB cxatus JPEG, MP3.

CkopocTb  mepenaud  JaHHBIX.  3aBUCMMOCTh ~ BPEMEHM  Iepefadyd  OT
UH(OPMAIIMOHHOTO 00BbEMa JAaHHBIX M XapaKTepUCTHK KaHajga CB3H. [IpuunHbI
BO3HHUKHOBEHUS OMIMOOK MpH nepeaade naHHbiX. Kobl, mo3Bosstonue 00HapyKUBaTh U
UCIIPABJIATh OIMIMUOKY, BO3HUKAIOUIWE TMpHU Tepefade AaHHbIX. PaccrosHue XsMMHHTA.
KonupoBanue ¢ nosropenuem 6utoB. Koasl XamMmuHra.

Cucrembl. KOMIIOHEHTBI cHCTEMBl U UX B3auMopeiicTBue. CucTteMHbId 3P (DEKT.
VYnpasnenue kak nHGOpMaMOHHBIN nporiecc. OOpaTHas CBSI3b.

Monemn u mognenupoBanue. llens monemupoBanus. COOTBETCTBHE MOJAEIN
MOJEIIMPYEMOMY OOBEKTY WM Mpoleccy, Ledu MojaenupoBanus. Dopmamuzanus
IPUKJIAJHBIX 33/1a4.

[IpencraBieHne pe3yabTaTOB MOJEIMPOBAHMS B BHUJIE, YIOOHOM JUIsl BOCIIPHUSTHS
genmoBekoM. ['paduueckoe npencraBicHue JaHHBIX (CXEMBbI, TaOJIHUIIbI, Tpa(uKH).

I'padb1. OcHoBHBIE TOHATHA. Busl rpados. Onucanue rpadoB ¢ NOMOIIBIO MaTPHULL
CMEXHOCTH, BECOBBIX MAaTpPHII, CIHUCKOB CMEXHOCTH. PellleHne anropuTMHUYECKUX 3a/1a4,
CBSI3aHHBIX C aHAM30M rpadoB (MOCTPOCHUE ONTUMAILHOTO IMyTH MEXKIY BEPIIMHAMHU
rpada, OIpeleNeHWe  KOJMYECTBA  PA3JIMYHBIX  MIyTeH  MeXIy  BepUIMHAMHU
OPHEHTHPOBAHHOTO AI[MKJINYECKOro rpada).

HepeBbsa. bunapnoe nepeBo. JlepeBbs moucka. CrocoOwsl o00xoma jepesa.
[IpencraBnenue apudmeTHUeCKUX BBIPAKEHUN B BUJE epeBa. [[ucKkpeTHble Urphl IBYX
UTPOKOB ¢ nojHoi nHpopmanueit. Iloctpoenue nepesa nepedopa BApuaHTOB, OMMCAHUE
CTpPAaTE€TuM UIPbl B TaONMMYHOM (opme. BBIMIPBINIHBIE M MPOUTPHILIHBIE MO3UIIUH.
Briurpeiiiasie cTpaTeruu.

CpeacrBa HMCKYCCTBEHHOrO HHTe/UIeKTa. CepBUCHI MAalIMHHOTO IEPEBOJA MU
pacnio3HaBaHus YCTHOW peuu. KornutuBHbIe cepBuCH. MnenTudukanms U TMOUCK
n300pakeHui, pacno3HaBanue . CamooOywaromuecs cucTeMbl. VCKyCCTBEHHBIM
UHTEJIEKT B KOMIBIOTEPHBIX urpax. Mcmnonab3oBaHWEe METOAOB HCKYCCTBEHHOIO
UHTEJIEKTa B OOyyaromux cuctemax. Vcrnons30BaHHEe METOAOB HMCKYCCTBEHHOIO
VHTEIUIEKTa B poOororexnuke. HaHTepHer Bemel. [lepcnekTuBbl pa3BUTHS
KOMITBIOTEPHBIX HHTEJUIEKTYalIbHBIX cucTeM. HelipoHHbIE ceTH.

AJITOPUTMBI U IPOrPaMMHMPOBAaHHE
dopmanuzanusa NOHATHS anroputMma. MammnHa TeropuHra Kak yHUBEpCAJIbHas
Mozenb BbluuciaeHu. Tesuc Yépua—Twropunra. Mawwuna Ilocma. Hopmanvhoie



aneopugpmvr Maprosa. Anecopummuyecku Hepaspewtumsvie 3adauu. 3adaua ocmanosd.
Hego3moorcnocms agmomamuueckou omaaoku npocpamm.

OrneHka CII0)KHOCTH BblYMCIIEHUH. BpeMs paboThl 1 00BEM HCIIONB3yEMO MaMSITH,
UX 3aBUCHUMOCTB OT pa3Mepa UCXOJHBIX AaHHbIX. OLEeHKa aCUMITOTHYECKOMN CII0KHOCTH
QJIITOPUTMOB. AJTOPUTMBI TOJMHOMHUAIBHON CIOXKHOCTH. llepebopHbie anropuTMmbl.
[Tpumepbl pa3nTuyHbIX aIrOPUTMOB PELICHHS OTHOM 3a/1a4d, KOTOPbIE UMEIOT Pa3INYHYIO
CJI0KHOCTb.

[Torck mpOCTBIX YMCEN B 33JaHHOM JIMAIla30HE C MOMOIIbIO aITOPUTMA «PELIETO
OpatocheHnay.

MHoropa3psiiHble 1eble Yhcha, 3a1a4 ITMHHON apu(METHKH.

CrnoBapu (accouuaTUBHBIE MAacCUBBI, 0TOOpakeHus). X3m-tadauuel. [loctpoenue
an(aBUTHO-YACTOTHOTO CIIOBAps JJIS 33JaHHOTO TEKCTa.

Ananuz mexcma Ha ecmecmeenHOM A3viKe. Bwidenenue nocnedosamenvHocmel
no waonony. Peeynapnuvie evipasicenus. Yacmommviti ananus.

Crexu. AHanu3 NpaBUJIBHOCTH CKOOOYHOTO BhIpa)keHUs. Beruncnenue
apru(pMEeTHUECKOr0 BhIPAKEHUS, 3alIMCAHHOTO B TOCTPUKCHOM (hopMe.

Ouepenu. Hcnonbs3oBaHWE oudepenu Uil BPEMEHHOTO XPAHEHHs JaHHBIX.

Cesasnvle cnucku. Peanuszayusi cmeka u ouyepeou ¢ NOMOWBIO C8A3HbIX CNUCKOS.

Anroputmbel  Ha rpadax. IlocTpoeHme MHMHHMMaJIbHOIO OCTOBHOIO —J€peBa
B3BCIICHHOTO CBA3HOTO HEOpUEHTHpOBaHHOTO rpada. 0O6x00 cpagha 6 enyduny.
O6x00 epagpa 6 wupuny. KoIWYeCcTBO pa3IMYHBIX IMYTEH MEXAY BepIIMHAMHU
OPUEHTUPOBAHHOI'O  AIUKIMYecKoro  rpaga. Anroput™m JleMKkcTpel. Arneopumm
Dnouoa—Yopwanna.

JlepeBps. Peanmmzanms nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOomM4HBIE
(Ounapubie) nepeBbs. [locTpoeHme — jgepeBa Ui 3aJIaHHOTO  apU(PMETHUECKOTO
BbIpakeHUs. PexypcuBHBIE anroputMbl oOxona aepeBa. lcmosnb3oBaHue creka U
ouepenu A 00XoAa aepesa.

JluHaMuyeckoe MpOrpaMMUPOBAHUE KaK METOJ PEIICHUs 33/7a4 C COXpPaHEHUEM
IPOMEXKYTOUHBIX PE3YJbTATOB. 3a/Jayd, pPEIIAeMble C IOMOIIBIO JUHAMHUYECKOTO
OpOrpaMMHUpPOBAHUS: BBIUMCICHUE PEKYPCUBHBIX (DYHKUMNA, NOACYET KOJIUYECTBA
BapUaHTOB, 33/1a4U ONTUMHU3ALINH.

[lonsitue 00 OOBEKTHO-OPUEHTHUPOBAHHOM HporpaMmMupoBaHuu. OOBEKTH U
kimaccel. CBoHcTBA U MeTolbl O0BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIM ~aHAIM3.
Pa3zpabotka nporpaMM Ha OCHOBE OOBEKTHO-OPMEHTHUPOBAHHOTO  MOJAXOJA.
Nukancynsuus, Hacae10BaHue, MOIUMOPPU3M.

Cpenst  ObicTpodi  pa3paboTku  mporpamm. [IpoexktupoBanue wuHTEpdeiica
noJsib3oBatelisl. Mcrnonp30BaHWE TOTOBBIX YHPABISIEMBIX 3JEMEHTOB JUIsl NOCTPOCHHUS
uHTEepdeiica.

0O0630p s3bIKOB MporpamMmmupoBanus. [lonaTue o mapagurmax TpPOrpaMMHUPOBAHMUSL.
H3yuenue 6mopoco A3vlKa npocpamMmupoarusl.



HNudopManuoHHbIe TEXHOJIOT MU

Otanbl KOMIBIOTEPHO-MAaTEMAaTUYECKOI0 MOJEIMPOBAHMS: I[OCTAHOBKA 3a/1ayH,
pa3paboTka MOJENM, TECTHPOBAHUE MOJIEIH, KOMIBIOTEPHBIA HKCIIEPUMEHT, AHAIU3
PE3YyIBTATOB MOJAEIUPOBAHUS.

Juckpetnzanuss Npu MaTEMAaTUYECKOM MOJAECIUPOBAHUH HEIMPEPBIBHBIX IPOLECCOB.
MopenrpoBanue JIBHKCHUSL. MopenupoBanue OMOJIOTMUECKUXCUCTEM.
MaremaTuueckne MOJIENIM B 3KOHOMHUKE. BbIUMCINTENBHBIE SKCIIEPUMEHTHI C MOJCIISIMHU.
OOpaboTka pe3yabTaTOB JKCIEpUMEHTAa. MeToJ] HauMEHBIIUX KBaaparoB. OIleHka
YUCJIOBBIX MapamMeTpoOB MOJCIHUPYEMbIX OOBEKTOB M TpoleccoB. BoccranoBnenue
3aBUCHUMOCTEN IO PE3yJIbTaTaM 3KCIIEPUMEHTA.

BepositHocTHBIE MOAEnH. MeTonsl MonTe-Kapio.

NmuTtanmonHoe MoaemupoBanue. CUCTEMBI MACCOBOTO 00CTYKUBaHUS.

Tabmmunbie (persimuoHHbBIE) 0a3bl NaHHBIX. Ta0nuia — mpeicTaBIeHUE CBEIACHUMN
00 ogHOTHUIMHBIX 0OBekTax. [lose, 3amucek. Kimrou tabmuiel. Pabora ¢ roroBoi 0a3oii
JTaHHBIX. 3amofHeHue Oasbl JaHHbIX. [lOMCK, COPTHpOBKAa W (QMIbTpalLUs JTaHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3ampochl C MapaMeTpaMu. Bpluucisembie MO
B 3aIIpOCaXx.

MHorotabmuunbie 0a3bl JaHHBIX. THUIBI CBSI3eM Mexay Tabnumamu. BHemrHui
kito4. [lenoctHOCTh 0a3bl JaHHBIX. 3aMpOChl K MHOTOTAOIMYHBIM 0a3aM JTaHHBIX.

OcHogHble npuHyunvl Hopmarusayuu 6a3 oanusix. Azvix ynpaenenus oannvimu SQL.
Co3z0anue npocmoix 3anpocos Ha azvike SQL Ha 6b100pKy OaHHbIX U3 0OHOU MAOAUYbL.

Hepenayuonnvie 6azvi 0anuwix. Ixcnepmuvie cucmemsl

Nurtepuer-npunoxenus. lloHatne o cepBepHOM M KIMEHTCKOM 4YacTAX CaWTa.
TexHON0Tusl «KITMEHT — CEPBEPY, €€ JOCTOMHCTBA U HeaocTaTKku. OCHOBHI si3bika HTML
u kackaaubix tadmui cruwiedd (CSS). Cuenapun Ha s3bike JavaScript. @opmer Ha BeO-
CTpaHULE.

Pasmenienne BeO-caiiToB. Yciyra xocTuHra. 3arpyska (aiiyioB Ha CaulT.

BBon wu300pakeHud C MCHOIB30BAHUEM PA3IUYHBIX IU(GPOBBIX YCTPOMCTB
(mudpoBeix (oToanmapaToB M MHUKPOCKOIOB, BHJICOKAMEp, CKAHEPOB W JIPYTHX
ycrpoiict). ['paduueckuii pemakrop. Paspemenue. KanpupoBanue. Hcmpasienue
nepcrnekTuBbl. [ 'ucrorpamma. Koppekius ypoBHeid, koppekius 1iBeta. OdeciBeunBaHUE
IBETHBIX U300paxkeHuid. Petymn. Pabora ¢ obnactsamu. OuibTpsl.

MHuorocnoiinpie  u300paxkeHusa. TekctoBele cinou. Macka cnos. KaHambl
Coxpanenue BblenieHHOM oOnactu. IlogroroBka wiumOCTpanuid. Ajisi  BeO-CaMTOB.
AHUMHpPOBaHHBIE H300paKEHUSI.

Bektopnas  rpaduka. IlpumutuBbl.  M3MeHeHMe  moOpsigka  JIEMEHTOB.
BeipaBHuBaHue, pacnpenenenue. ['pynnmpoBka. Kpusble. @opmarsl BEKTOPHBIX
pucyHkoB. Vcmons3oBanne KOHTYpOB. BekTopuzaius pacTpoBbIX N300paKeHUH.

[IpyHOMNBI TOCTPOEHUS W PENAKTUPOBAHUSA TPEXMEPHBIX Mojaenel. CeTouyHble
Mozenu. Matepuaiibl. MoienmpoBaHue HCTOYHUKOB ocBeneHus. Kamepbl. AiIuTUBHbBIE
texnojoruu (3D-npunTeps). [loHATHE O BUPTyalbHOH PEALHOCTH M JOMOJHEHHOM
pEeaIbHOCTH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
IO HTH®OPMATHUKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yJbTAaThl OTPA’KAIOT TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIUXCS
PYKOBOJICTBOBATbCS CHOPMHUPOBAHHON BHYTPEHHEW MO3MUIMEN JIMYHOCTH, CHUCTEMOM
[EHHOCTHBIX OPUEHTAIINI, TMO3UTUBHBIX BHYTPEHHHMX YOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [ICHHOCTSM POCCUUCKOr0 OOIIECTBa, paclIMpeHUe >KU3HEHHOTO OIIbITa
U ONBITa JIEATETHHOCTH B IIPOLIECCE peaM3aluu CPEACTBAMHU Y4eOHOTO MpeaMeTa
OCHOBHBIX HalpaBJICHUI BOCIUTATEIHHOU EATEILHOCTH.

1) rpaskIaHCKOr0 BOCIIUTAHMS

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, yBaXKEHHE 3aKOHA
U TPaBONOPSIKA, COOIIOACHHE OCHOBOIIONATAIOIIMX HOPM HH(POPMAIMOHHOTO TpaBa
1 MHPOPMAIIMOHHOU 0€30MMaCHOCTH;

TOTOBHOCTh ~ MPOTHUBOCTOATH  HJEOJIOTUM  ODKCTPEMHU3MA,  HalMOHAIM3MA,
KceHO(hOoOMH, JTUCKPUMHUHALIMHA  TI0 COIIMANILHBIM,  PEIWTHO3HBIM,  PaCOBBIM,
HAIMOHAILHBIM MTPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTRE,

2) MaTPpUOTHYCCKOIo BOCIIUTAHUSA

HEHHOCTHOC OTHOIICHUC K HMCTOPHYCCKOMY HACJICAUIO, AOCTHIKXCHHAM Poccun
B HAYKE, HNCKYCCTBC, TCXHOJIOIMAX, INOHUMAHHNC 3HAYCHHA I/IH(l)OpMaTI/IKI/I KaK HayKHu
B JKU3HHU COBPCMCHHOI'O O6IH€CTB3;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMA:
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUUECKOTO MTOBEICHUS;
CIIOCOOHOCTh OLIGHMBATh CHUTYallMI0O WM TPUHUMATh OCO3HAHHBIC PpEUICHUS,
OPUEHTHUPYACh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B CETH
HNutepHer;

4) 3¢TeTHYeCKOro BOCIIUTAHHUSA:

ACTETUYECKOE OTHOIIECHHE K MHPY, BKJIIOYAs SCTETHKY HAYYHOTO M TEXHHUYECKOIO
TBOPYCCTBA;

CIIOCOOHOCTh  BOCHPUHUMATh pa3jMyHble BHABI HCKYCCTBA, B TOM YHCIC
OCHOBAHHOTO Ha MCITOJb30BaHUN UH(POPMAIIMOHHBIX TEXHOIOTHI;

5) puznyecKoro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh 3J0POBOr0 M 0Oe€30macHOro oOpasa >KM3HH, OTBETCTBEHHOTO
OTHOIICHHUS K CBOEMY 3I0POBBIO, B TOM UYHCJIE 3a CYET COONIIOACHHS TPEOOBaHMIA
0e30MacHOM OKCIUTyaTalldd CPEACTB HH(POPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH;



6) Tpya0BOIr0 BOCIUTAHMSI:

TOTOBHOCTh K AaKTUBHOM JESTENIbHOCTH TEXHOJOTMYECKOM U  COLMaIbHON
HANpPaBJICHHOCTH, CIMOCOOHOCTh WHUILMUPOBATH, IUIAHUPOBATh M CAMOCTOSITEIHHO
BBITIOJIHATD TAaKYIO ACSITETbHOCTB;

UHTEpEC K cdepaM npodecCHOHANbHOW  JESATENbHOCTH, CBA3aHHBIM  C
uHQOPMATUKON, TPOrpaMMHUPOBAHUEM UM  WH(DOPMAIMOHHBIMH  TEXHOJIOTHIMH,
OCHOBAHHBIMH Ha JOCTHMIXKEHUAX HayKd HHGPOPMATUKM U HAYYHO-TEXHUYECKOTO
mporpecca, yYMEHHE COBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymed mpodeccun u
pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIEC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHMIO U CaMOOOPA30BaHUIO Ha MPOTSHKEHUU
BCEH KM3HU,

7) IKOJIOTHYECKOr0 BOCITUTAHUSI:

0CO3HaHHUE TJI00ATBHOTO XapaKTepa SKOJOTHUECKUX MPOOJIEM U MyTel UX pelieHus,
B TOM UHCJIE€ C Y4ETOM BO3MOXKHOCTEH HHGPOPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMUS:

c(OpMUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH, JOCTHXKCHHSIM HAYYHO-TEXHUYECKOTO Iporpecca M OOIIECTBEHHOU
IPAKTHKH, 32 CYET OHUMaHUS POJM MH(GOPMALMOHHBIX PECYpCOB, MHPOPMAIIMOHHBIX
IPOLECCOB U MH(POPMALMOHHBIX TEXHOJIOTMI B YCIOBHSIX HU(POBOM TpaHChOpMaLMH
MHOTHX c(ep )KU3HU COBPEMEHHOTO OOILIECTBA,

OCO3HaHWE UEHHOCTH HAyYHOW JAESITEIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
IPOEKTHYIO U UCCIIEA0BATENLCKYIO JIEATEIbHOCTh MHANBUYAIbHO U B IPYIIIIE.

9) 3MOUMOHANBbHBII UHTEJIEKT, IPEANONIAratomuil COPMUPOBAHHOCTS:

CaMOpPEryJIMPOBaHHUsl, BKIIFOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJIEHUE, CTOCOOHOCTh aJaTUPOBATHCS K IMOIIMOHAIBHBIM
WU3MEHEHHUSIM U TIPOSIBIISITE THOKOCTb, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHBALUM, BKJIIOYAIOIIEH CTPEMJICHHME K JOCTHKEHHIO IIEJIU
U YCIIeXy, ONTHUMHU3M, HWHHIMATUBHOCTb, YMEHHUE JI€MCTBOBATh, MCXOIs M3 CBOHUX
BO3MOXKHOCTEH;

OMIIATUH, BKIIIOYAIONMICH CIIOCOOHOCTh MMOHUMATh AMOIIMOHAILHOE COCTOSHHE
JIPYruX, YYUTHIBATH €r0 TPU OCYIIECTBICHUM KOMMYHHUKAIMHM, CIHOCOOHOCTh K
COYYBCTBHIO U CONIEPEKNBAHUIO;

COLIMAIbHBIX HABBIKOB, BKJIIOUAIOUIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS
C APYTUMU JIIOIbMU, 3a00TUTHCS, MPOSIBIIATh HHTEPEC U pa3peliaTh KOHPIUKTHI.

METAINPEAMETHBIE PE3YJIBTATDBI

B pesynbrare uzydenuss nHpopMaTHKA Ha YPOBHE CPEIHEr0 00IIero oOpa3oBaHUs
y oOyuarormierocsi OyayT copMuUpOBaHBI METaNpeIMETHBIE PE3YIbTaThl, OTPAKEHHBIS
B YHUBEPCAJIbHBIX YUEOHBIX JEHCTBHSIX, a UIMEHHO — IMO3HABaTEIbHbIE YHUBEPCATbHbIC



y4eOHbIe IeUCTBUS, KOMMYHUKATUBHBIE YHUBEPCAIbHbIC yUeOHbBIE IEUCTBYS,
PEryIsTHUBHBIE YHUBEpPCAIbHbIE YUeOHbIE NIEUCTBUS, COBMECTHAS ACSATEIbHOCTb.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE eHCTBUS
ba3zoBble JJoruuyeckune AeHCTBUS:

CaMOCTOSITEILHO (DOPMYIHPOBATh U aKTYaJIU3UPOBATh MPOOJIEMY, paccMaTpPUBATh
€€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIESCTBEHHbIM MNPU3HAK WA OCHOBAHUA [UI CpPaBHEHUS,
KJIacCupUKaIMu 1 000011eHNS;

ONPENCIIATh LUEIH IESITENbHOCTH, 33/1aBaTh TAPAMETPhI U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTUBOPEUHS B pACCMATPUBAEMBIX SIBIICHUSIX;

pa3pabarbiBaTh IUTAH PEIICHHUS MPOOJEeMbl C Y4ETOM aHajiu3a HMEIOIIMXCS
MaTEpHUAIbHBIX U HEMATEPUATILHBIX PECYPCOB;

BHOCUTHh KOPPEKTHBBI B JEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE pPE3YyJIbTATOB
1IeJIIM, OIICHUBATh PUCKHU MOCJICICTBUN I€SITEILHOCTH;

KOOPJAMHUPOBATh U BBIMOJHIATE PadOTy B YCJIOBHUSIX PEaJbHOIO, BUPTYaJIbHOIO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIICHUE MPU PEIICHUN KU3HEHHBIX TP 00JIeM.

ba3oBrble ucciienoBare/IbCKHe 1eHCTBHA:

BJIaJIETh HAaBbIKAMU y4€OHO-MCCIENOBATEILCKOM M IMPOEKTHOM JESTEIbHOCTH,
HaBbIKaMH pa3pelIeHust IpoodiieM, CIOCOOHOCTRIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOMCKY METOJOB PEUICHUS MPAKTUYECKHX 3a/1a4y, NTPUMEHECHHUIO Pa3IUYHBbIX METOJO0B
MO3HAHMS;

OCYHIECTBIIATh PA3JIUYHBIE BUBI ICSITEIBHOCTH 10 MOJTYYEHUIO HOBOT'O 3HAHUS, €TO0
UHTEPIpETAuU, TPEOOPa30BAHUIO U MPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX CHUTYyaIUsX,
B TOM YHCJIE TIPU CO3JITaHUU YYECOHBIX U COLIMAJIBHBIX MPOCKTOB,;

dbopMUpOBaTh, HAyYHBIH THUI MBIIUJICHUS, BIAJIETh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTH U (OPMYIHPOBATH COOCTBEHHBIE 3a/1a4M B 00Pa30BATEIbHOM €ATEIbHOCTU
Y KU3HEHHBIX CUTYalUsX;

BBISIBJIITh IPUYMHHO-CJICJICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 3a/1a4y, BbIJIBUTATh
TUI0TE3Y €€ pelICHHs], HAXOAUTh apryMEHTHI JJIsl JOKa3aTeIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PEIICHMUS;

AHaJM3UPOBATHh TOJYYEHHBIE B XOJI€ PEUICHUS 3aJayd Pe3yJbTaTbl, KPUTUUECKU
OIIEHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCJIOBUSIX;

JlaBaTh OLICHKY HOBBIM CUTYyaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILIECTBIIATH LI€JICHANIPABICHHBIN TOUCK MEPEHOCca CPEACTB U CIIOCO00B AEUCTBUS
B ITpo(heCcCHOHATBLHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEIbHYI0 M MPAKTUYECKYI0 00sacTu
KU3HENIEATEIbHOCTH;

yYMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTeH;



BbIJIBUT'aTh HOBBIC UACH, IIPCJIaraTb OPUIrnHAJIBHBIC ITIOAXOAbI U PCIICHWA, CTABUTH
Hp06H€MI>I M 3aJa4i, OOITYCKAIOIUE aJIbTCPHATHUBHLIC PCIICHUS.

Pabora ¢ nndgopmanueii:

BJIaJICTh HAaBBIKAMHU ITOJIydeHUs HWH(pOpPMAIMKM W3 WCTOYHHUKOB PA3HBIX THIIOB,
CaMOCTOSITEJILHO OCYIISCTBIIATh IMOWCK, aHaJIM3, CHCTEMAaTH3allMI0 M HWHTEPIPETAIIHIO
uH(OpPMAITHN Pa3IMYHBIX BUJIOB U (DOPM MPEICTABICHUS;

CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (opMarax ¢ ydéTOM Ha3HAYCHUS HH(POpMAIUU
¥ [IEJICBOM ayIUTOPUH, BEIOHpas ONTUMAIbHYIO (DOPMY ITPEICTABICHUS U BU3yaIH3alliu;

OIICHMBAaTh JIOCTOBEPHOCTh, JICTUTUMHOCTh WH(pOpMAH, ©€ COOTBETCTBHUE
IIPABOBBIM M MOPAJIBHO-3THYCCKUM HOPMaM;

HCIIOJIb30BaTh CpeICcTBa MH(DOPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA
B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AI[MOHHBIX 33124 C
coOmoienneM TpeOOBaHWA OSPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THTHCHHI,
pecypcocOepekeHus, TPABOBBIX M JTHYECKUX HOPM, HOPM HH()OpPMAITMOHHON
0e30MacHOCTH;

BJIaJICTh HABBIKAMHU PACIIO3HABAHMS W 3aIIUTHl MHMOpMaIuu, WHOOPMAIIMOHHON
0€30MacHOCTH JTUIHOCTH.

KoMMyHHUKATHBHbIEC YHUBEPCAJIbHbIE YYeOHbIe 1eiiCTBUS
Oowmenue:

OCYILECTBJIATh KOMMYHHUKALIUU BO BCEX cpepax KU3HU;

pacnio3HaBaTh  HeBepOalbHbIE CpelcTBa  OOILIEHUs, [OHMMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, PAcllO3HABATh MPEANOCHUIKA KOH(PIMKTHBIX CUTyalluil U CMSTYaTh
KOH(DJIUKTBHIL;

BJIaJI€Th PA3IMYHBIMU CIOCO0AMU OOIIEHUS U B3aUMOJICHCTBUS, apryMEHTHUPOBAHHO
BECTU JUAJIOT, YMETh CMAr4aTh KOH(M)IUKTHBIE CUTYalUU;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHAS 1€ATEIbHOCTD.

IIOHMMATh M UCIIOJIB30BaTh IPEUMYIIECTBA KOMAHIHOM W HHAUBUIYAIbHON
paboTHI;

BbIOMpPATh TEMATUKY U METOJIbI COBMECTHBIX JEHCTBUI C YUETOM OOIIMX MHTEPECOB
Y BO3MOKHOCTEH Ka)XJ[0T'0 YiIeHa KOJUIEKTUBA;

MIPUHAMATH L€ COBMECTHOW AEATEIBbHOCTH, OPTaHU30BbIBATh U KOOPIHUHUPOBATH
JIEUCTBUS 10 UX JOCTUKEHUIO: COCTABJIATH IJIaH JEUCTBUM, PACTIPENCIIATH PO C YUETOM
MHEHUW Y4aCTHUKOB, 00CYXIaTh pe3ybTaThl COBMECTHOM padOTHI;

OLIEHMBATh Ka4ye€CTBO CBOEro BKJa/Ja M KaXJIOTO y4yaCTHUKAa KOMaHAbI B OOIIMiA
pe3yabTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

IpeaIaraTb HOBBIE IPOEKTHI, OLIEHUBATh UJEU C ITO3UIIMN HOBU3HHBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;



OCYHICCTBIITE MMO3UTHUBHOC CTPATCTUYCCKOC ITOBCACHHUEC B PA3JIMYHBIX CHUTYAIHAX,
IMPOABJIATL TBOPUYCCTBO U B006pa)KeHI/Ie, OBITH HMHHUIIUAaTUBHBIM.

PeryasiTuBHbIE YyHUBEpPCAJbHbIE YUeOHbIE J1eiiCTBUA
Camoopranuszanmusi:

CaMOCTOATENIBHO  OCYIIECTBIIATh IIO3HABATEIBHYIO JECATEINbHOCTh, BBISBIATH
npoOJsieMbl, CTaBUTh U (OPMYIUPOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIICHHs] MPOOJEMbl C Y4ETOM HMEIOIIMXCS
peCypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTEHU;

J1aBaTh OLICHKY HOBBIM CUTYAaILUsIM;

paciupsATh paMKH y4eOHOTO IPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHII;

JeNiaTh OCO3HAaHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a peLICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBaTh (DOPMUPOBAHUIO U TPOSIBICHUIO IMHPOKON 3PYIULMU B Pa3HBIX
0o0JacTsIX 3HAHUM, NOCTOSHHO TOBBIIATH CBOM OOpa30BaTENbHBIA M KYJIbTYPHBIM
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyal[UsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJITATOB LIEIAM;

BJIaJI€Th HaBbIKAMM I103HABATEJIBHOW PEQIEKCHUM KaK OCO3HAaHUS COBEPIIACMbIX
JEUCTBUN M MBICIHUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAaHUM, HMCIIOJIb30BATh
npuémbl peIeKCHH sl OUEHKU CUTYaIH, BHIOOpa BEPHOTO PEIICHHUS;

OLICHMBATh PUCKH M CBOEBPEMEHHO IPUHUMATh PELICHUS M0 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apT'yMEHTHI IPYIUX [P aHAIU3€E PE3YJIBTATOB IESATEIBHOCTH.

IIpunsiTus ceds U APYrux:
IPUHUMATH ce0sl, MTOHUMAsi CBOM HEJJOCTATKU U JOCTOUHCTBA,
IIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX IIPY aHAIU3€ PE3YJIbTATOB AEATEIbHOCTH;
MPU3HABATh CBOE MIPABO U MPABO JIPYTUX HA OLIMOKY;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULMHU APYrOTO YEJIOBEKA.

HPEAMETHBIE PE3YJIbTATDBI

B mporecce usyuenus kypca uHbopMmaTuku yriayonénaoro ypoBHs B 10 kiacce
oOydJarommucs OyayT JOCTUTHYTHI CIEAYIOIINUE TPEAMETHBIE PE3YIIbTATHI:

BJIQJICHUE TIPEICTABIICHUSIMU O POJIM MHGOPMAIIUU U CBS3aHHBIX C HEW MPOIIECCOB
B NPUPOJC, TEXHHKEC M OOIIECTBE, MOHATHUAMH «HH(pOpMaIHL), «HHGOPMAIIMOHHBII
TIPOIIECC», KCUCTEMAY, «KKOMIIOHCHTBI CUCTEMbBI», «CUCTEMHBIN 3P heKT,
«H(POPMAITMOHHAS CUCTEMAY, «CUCTEMA YIIPaBICHUSNY;

BJIQJICHUE METO/IaMU Tloncka uHopmanuu B cetu HTEpHET, yMEHHE KPUTUIECKU
OIICHMBATh MH(OPMAIIHIO, TIOJYYEHHYIO U3 ceTH VIHTepHET;



YMEHHE XapaKTepu30BaTh OOJBIINE NaHHBIE, MPUBOIUTH MPUMEPHI HCTOYHUKOB UX
NOJy4eHUs] U HaNpaBJICHUS HCIOJIb30BaHUS, YMEHHUE KJIacCHU(PHUIMPOBATH OCHOBHBIC
3a7a4d aHaJM3a JaHHBIX (MPOTHO3UpPOBAaHME, KiIaccu(UKaIus, KIacTepru3alus, aHaIN3
OTKJIOHEHUI1), TOHUMATh TMOCIIEIOBATEIFHOCTh PEIICHHS 3a]au aHaJM3a JTaHHBIX: cOop
IIEPBUYHBIX JTAaHHBIX, OYMCTKA W OIICHKA Ka4eCTBa JIAHHBIX, BHIOOP W/WIM TOCTPOCHHE
MOJenH, MpeoOpa3oBaHME JIAaHHBIX, BHU3yalM3allUsl JaHHBIX, HHTEPIpETALUs
pE3yJIbTaTOB;

MOHMMAaHME OCHOBHBIX NPUHILHUIIOB YCTPOWCTBAa M  (HYHKUHOHUPOBAHMS
COBPEMEHHBIX CTAlMOHAPHBIX U MOOWIBHBIX KOMIBIOTEPOB, TEHACHIUN pPa3BUTHUSA
KOMITBIOTEPHBIX TEXHOJIOTU;

BJIaJICHUE HAaBBIKAMU PAaOOTHI C OMEPAIlMOHHBIMH CUCTEMaMH, OCHOBHBIMU BUaMH
IpOrpaMMHOTO OOeCTIeUeHHS IS pelIeHusT  y4eOHBIX ~ 3aJad [0  BBIOpaHHOU
cHelaTn3aluy;

HaJM4YKe MPEACTABICHU O KOMIIBIOTEPHBIX CETAX U UX POJIA B COBPEMEHHOM MUPE,
0 0a30BbIX MNpPUHIMUNAX OpraHu3aluud U (PYHKIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEM,
00 oOuMX NpUHLHKIIAX Pa3pabOTKH U PYHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHUI;

MOHUMaHUE Yrpo3 HHPOPMALHUOHHON O€30MACHOCTH, HUCIOJb30BAHHE METOJ0B
U CPEACTB MPOTUBOJACUCTBUA HJTHUM yIrpo3aM, COONIOfeHHEe Mep Oe30MacHOCTH,
NPEIOTBPAIIAIOIIMX  HE3aKOHHOE  pPACIpOCTPAHEHHWE  IEPCOHANBbHBIX  JaHHBIX,
coOmoieHne TpeOOBaHMM TEXHUKM O€30IaCHOCTM W TUTHEHbl Npu  paboTe ¢
KOMIIBIOTEPAMH M JIPYTUMHU KOMIIOHEHTaMH LH(POBOTO OKPYKEHHUS, MOHMMAHHE
IIPABOBBIX OCHOB HCIIOJIb30BaHUSI KOMIIBIOTEPHBIX IMporpamm, 0a3 JaHHBIX U pabOThI
B ceTu MHTEpHET;

NOHMMAaHUE OCHOBHBIX IPUHLHWIIOB  JUCKPETU3AallMM  PA3IM4YHBIX  BHJOB
uH(popMaIm, yMeHue onpeAessTh HHOOPMALIMOHHBIA 00bEM TEKCTOBBIX, TpaPUUECKUX
Y 3BYKOBBIX JIaHHBIX MPH 33JaHHBIX MapameTpax AUCKPETU3ALHUH, YMEHUE OIMpPeNesTh
CPEIIHIOI0 CKOPOCTh IEpelayd JaHHBIX, OLICHMBaTh M3MEHEHHWE BpPEMEHHU Iepenayu
pY U3MEHEHUU UH(POPMATMOHHOTO 00BbEMA TAHHBIX M XapaKTEPUCTHK KaHaJla CBSI3U;

YMEHHE UCIOJIb30BaTh MPHU PEIICHUH 337a4 CBOMCTBA MO3UIIMOHHOW 3aITUCH YHUCE,
JITOPUTMA MOCTPOEHHUS 3aITUCH YUCIIA B TO3ULIMOHHOM CUCTEME CUMCIICHHUSA C 3aJaHHbIM
OCHOBAHMEM W MOCTPOEHHUs YMCIA II0 CTPOKE, COJEp)KAIEH 3amuch 3TOr0 4YHCIa
B IO3UIIMOHHON CHCTEME CUMCIEHUS C 3aJaHHbIM OCHOBAaHHWEM, YMEHHUE BBINOJIHATH
apu(dMeTnYecKre onepanuy B O3ULUOHHBIX CUCTEMaX CUMCIICHUS;

YMEHHE BBINOIHITH MPE0OPa30BAHUS TOTUYECKUX BBIPAXKEHUHN, UCTIOIb3Ys 3aKOHBI
anreOpbl  JIOTMKH, YMEHHE CTPOUTh JIOTMUYECKOE BBIPAKEHHUE B JAU3IbIOHKTUBHOM
U KOHBIOHKTUBHOM HOpPMaJbHBIX (¢opMax IO 3aJaHHON TaOJHile WCTUHHOCTH,
UCCIIEIOBATh 00JIACTh UCTUHHOCTH BBICKAa3bIBAHUS, COACPIKAILEIO MEPEMEHHbIE, PEeIaTh
HECJIOKHBIE JIOTUYECKUE YPABHEHUS U CUCTEMBI YPABHEHMIA;

NOHUMaHue 0a30BBIX AITOPUTMOB 00PAOOTKH YMCIOBOM U TEKCTOBOM MH(MOpMAIIU
(3amuch yucen B MO3UIIMOHHOW CUCTEME CUHMCIICHUS, HAX0XKICHHE BCEX MPOCTBIX YUCEI
B 33/IaHHOM JIMana3oHe, 00pad0oTKa MHOTOpa3psAHBIX LEbIX YUCEN, aHAIN3 CHMBOJIbHBIX



CTPOK U APYTUX), aITOPUTMOB MOUCKA U COPTUPOBKH, YMEHHUE OTPENEISTh CIOKHOCTh
U3y4aeMbIX B Kypce O0a30BBIX alrOpuTMOB (CyMMHUpPOBaHHE 3JIEMEHTOB MaCCHBA,
COPTHPOBKAa MAacCCHBA, IMEPEeOOpPHBIC AITOPUTMBI, JTBOMYHBIM TMOUCK) U TPUBOAUTH
IIPUMEPHI HECKOJIBKUX AJITOPUTMOB PA3HOM CIIOKHOCTH JUIsl PELIEHUS OJHOM 33]1a4H;

BJIJICHHE YHUBEPCAIBHBIM SI36IKOM IIPOTPAMMHUPOBaHUS BRICOKOTO ypoBHs (Python,
Java, C++, C#), npencrapneHusiMu O 0a30BBIX THIIAX JAHHBIX M CTPYKTYpax JaHHBIX,
YMEHHE MCIOJIb30BaTh OCHOBHBIC YIPABILIOIINE KOHCTPYKIIMHM, YMEHHE OCYILECTBISATh
aHalM3 TPEAJIOKEHHOW MPOTrpaMMBbl: OIPENEIiATh Pe3ylbTaThl PaboThl MPOrPaAMMBI
IPU 33JaHHBIX MCXOAHBIX JAHHBIX, ONPEAEIATh, NPU KAKMX MCXOJHBIX JaHHBIX
BO3MOKHO IIOJIyYCHHME YKA3aHHBIX pPE3YyJIbTATOB, BBIABIAATH JAHHBIEC, KOTOPBIE MOTYT
IIPUBECTH K OIIMOKE B paboTe MporpaMmbl,  (QOpMYNIHpOBaTh  MPENJIOKEHHS IO
YJIY4IIEHUIO IPOTPaMMHOI0 KOJa,;

YMEHHME  CO3/1aBaTb  CTPYKTYpPUPOBaHHBIE  TEKCTOBbIE  JOKYMEHTBl W
JEMOHCTPALlMOHHBIE MATEPHANIBI C MCHOJIB30BAHMEM BO3MOKHOCTEH COBPEMEHHBIX
IPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBHUCOB;

YMEHUE UCIOJb30BaTh JJIEKTPOHHbIE TaONMIBI JJI aHalW3a, MPEACTaBICHUS
¥ 00pabOTKM IaHHBIX (BKJIIOYAsl BBIYUCICHHE CYMMBI, CPEIHETO apHU(pMETHUECKOro,
HauOOJbIIEr0 ¥ HAMMEHBIIETO 3HAUYEHUH, pellleHuEe YpaBHEHUH, BHIOOP ONTUMAJIbHOTO
pelieHusi, Noa00p JIMHUK TPEHAA, PEIICHHUE 3a/1a4 TPOrHO3UPOBAHUSA).

B mpouecce nsyuenus kypca uHpopMaTHKU yriiyosi€HHoro ypoBHa B 11 kiacce
o0yyaromuMucs OyayT JOCTUTHYTHI CIEAYIOUINE IPEIMETHBIE PE3YIIbTaThI:

YMeHue  CTpOUTh HEpPaBHOMEpHBIE  KOJbI, JOINYyCKAlOIIME€  OJHO3HAYHOE
JEKOIUPOBaHUE COOOIICHUN (MpPePUKCHBIE KOJbI), UCIOIb30BaTh MPOCTEUIINE KObI,
KOTOpBIE TO3BOJISIIOT OOHAPY)KMBATh M HCIPABISTH OMIMOKH TMPH Tepenade NaHHBIX,
CTPOWTHh KOJZI, OOECIEUYHBAIONIMIA HAWUMEHBIIYI0O BO3MOXHYIO CpPEIHIOI JUJIHHY
COOOIIEHUS TIPU M3BECTHOW YaCTOTE CUMBOJIOB, TOSCHATH MPUHITUIIBI PAa0OTHI MPOCTHIX
ITOPUTMOB CXKATHSI TAHHBIX;

YMEHUE peIlaTh alTOPUTMHUYCCKUE 3a]1a4H, CBSI3aHHBIE ¢ aHATN30M rpadoB (3a1aun
MOCTPOEHUS ONTUMAIBHOTO MYTH MEXKAY BepIIMHAMHU Tpada, OnpeesieHUs] KOJTNIeCTBa
pa3IMYHBIX MyTed MEXIy BEpIIMHAMHM OPHUEHTHUPOBAHHOTO AlMKIMYECKOro rpada),
yYMEHHE UCTIOIb30BaTh IEPEBhS MPU aHAIM3E U TIOCTPOCHUH KOIOB U JIJIS IPEICTABICHHUS
apu(MeTHYeCKUX BBIPAKEHUH, MpPU PEUICHUH 3a/ad MOMCKAa U COPTUPOBKH, YMEHHE
CTPOUTH JI€PEBO WIPbI MO 33JaHHOMY aJrOpPUTMY, pa3palaThiBaTb U OOOCHOBBIBATH
BBIMTPBIIITHYIO CTPATETHIO UTPHI;

yMeHHUE pa3pabaThiBaTh M PEATM30BLIBATh B BUJE MPOrpamMM 0a30BbIC alTOPUTMBI,
yYMEHHE UCTIOIbh30BaTh B MPOrpaMMax JaHHBIE Pa3TMYHbBIX TUIIOB ¢ yIETOM OrpaHUYCHUHA
Ha JMana3oH WX BO3MOXKHBIX 3HAUYCHUH, MPUMEHSATH MPH PEIICHUU 33a4 CTPYKTYPHI
JaHHBIX (CIIUCKY, CIIOBAPHU, CTEKHU, OUCPE/I, ICPEBbHsI), HCIIOIB30BATh OA30BBIC OMEPALIUH
CO CTPYKTYpaMU JaHHBIX, IPUMEHATh CTaH/IapTHHIE U COOCTBEHHBIE MOANPOrPAMMBI IS
00pabOTKHM YMCIOBBIX JAHHBIX M CUMBOJIBHBIX CTPOK, MCIOJIB30BAaTh MPU pa3padboTke



nporpamMm OUOIMOTEKH TOAIPOTrpamMmMm, 3HaTh PyHKIMOHAIbHbIE BO3MO>XHOCTH
MHCTPYMEHTAJBHBIX CPEICTB Cpelbl pa3paboTKu, yMEHHE HCHOJIb30BaTh CPEACTBA
OTJIAJKU MPOTrpaMM B CpeAeIPOrpaMMUPOBAHUS, YMEHHE JOKYMEHTHPOBATh
IPOrPaMMBbl;

YMEHHE CO3/1aBaTh BeO-CTPaHULIbI,

BJIaJICHHUE OCHOBHBIMHU CBEICHHUSIMU O 0a3aX MAaHHBIX, UX CTPYKTYpE, CpEeACTBax
CO3JaHMsI M PabOTHI C HUMH, YMECHHE HCIIOIB30BaTh TaONWYHbBIE (PEIAIMOHHBIC) Oa3bl
JAHHBIX (COCTABJIATH 3alpochl B 0a3aX JaHHBIX, BBIMOJHATH COPTHPOBKY M IIOUCK
3amuceld B 0a3e JaHHBIX, HAIOJHATH pa3paOOTaHHYO 0a3y JaHHBIX) M CIIPABOYHBIC
CUCTEMBI;

YMEHHE MCIOJIb30BATh KOMIBIOTEPHO-MATEMATHUECKUE MOJEIU Uil aHaJIu3a
O0OBEKTOB M TPOILECCOB. (HOPMYIMPOBATh 1IE€Jb MOJCIUPOBAHMS, BBINOJHATH AHAIN3
pPEe3yNbTATOB, MOJYYCHHBIX B XOJI€ MOJCIUPOBAHUS, OLIEHUBATh COOTBETCTBUE MOJIEIU
MOJEIIMPYEMOMY OOBEKTY WM MPOLECCY, MPEACTABIATh PE3YNbTaThl MOAECIUPOBAHUS
B HaIJIsIHOM BUJIE;

YMEHHE OPraHU30BBIBATH JINYHOE HHPOPMALTMOHHOE MIPOCTPAHCTBO C
VCITOJIb30BAaHUEM PA3IMYHBIX CpEICTB 11 ppoBBIX TEXHOJIOTHM, TOHUMaHUe
BO3MOYKHOCTEH  LM(POBBIX  CEPBUCOB  TOCYJAPCTBEHHBIX  YCIYr,  LU(POBBIX
00pa30BaTEIbHBIX CEPBUCOB;

NOHMMAaHHUE OCHOBHBIX IPHUHIMIIOB PAa0OThl, BO3MOKHOCTEM U OrpaHUYEHUS
IPUMEHEHUSI TEXHOJIOTMI HCKYCCTBEHHOI'O MHTEIJIEKTA B Pa3JIMYHBIX 00JI1ACTAX, HAIUYHE
NPEACTAaBICHUNA O Kpyre pelraeMbIX 3aJa4 MalluHHOTO oOydeHus (pacro3HaBaHUS,
KJIacCU(PUKAIIMU W TPOTHO3UPOBAHUS) HAJIMYHUE MPEACTABICHUNA 00 HCIOJIb30BAHUU
MH(}OPMAIIMOHHBIX TEXHOJIOTHI B pa3JIMYHBIX MPO(PECCHOHABHBIX cepax.



TEMATHYECKOE IIJIAHUPOBAHHUE?

10 KJIACC
HanmenoBanue
No KonuuecTBo OcHOBHBIE BUABI J€ATEILHOCTHA
pa3zesioB U TEM [IporpamMmHoOe coaepskaHue
n/n 4acoB o0 yyaronmxcs

y4eOHOTr 0 TIpeIMeTa

Pa3nen 1. [ludpoBasi rpaMoTHOCTH

11

Kommbrorep —
YHUBEPCALHOE
YCTPOMCTBO 00pabOTKHU
JTAHHBIX

6

TpeboBanusi TEXHUKU OE30MACHOCTU U
TUTHEHBI IPU pab0Te C KOMITbIOTEpaMU
U IPYrUMU KOMIIOHEHTaMH [IU(GPOBOTO
OKPY>KEHHSI.

[TpuHIIUTIBI paOOTHI KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM. APXUTEKTypa
don Helimana. 'apsapockas
apxumexkmypa. ABTOMaTHYECKOE
BBITIOJITHEHUE TTPOTrPaMMBbI ITPOIIECCOPOM.
OnepaTtuBHas, MOCTOSIHHAS U
JOJITOBpeMEeHHas maMsaTh. OOMeH
JAHHBIMH C TIOMOILIBIO IIHH.
KonTposutepsl BHEITHUX YCTPOMCTB.
[Ipsimoit 1oCTyn K aMsITH.

OCHOBHbIE T€HJICHIINU PA3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHMH.

AHanM3UpOBaTh YCIOBUSA
HCMOJIb30BAHUS KOMITBIOTEPA U JPYTUX
JIOCTYIHBIX KOMIIOHEHTOB HIU(POBOTO
OKPY>KEHHUSI C TOUKHU 3pEHUS TpeOOBaHU I
TEXHUKHU O€30IaCHOCTH U TUTUECHBI.
OnuchIBaTh COCTABHBIE YaCTH

Y TIPUHITUIIBI paOOThI KOMIIBIOTEPOB,
MOOUJIBHBIX YCTPOUCTB, KOMITBIOTEPHBIX
CUCTEM.

XapakTepu30BaTh KOMIIBIOTEPHI Pa3HBIX
MTOKOJICHUH.

Uckatb B cetn IHTepHET MHMOpMaIIHIO
00 OTEUECTBEHHBIX CIIEI[HAJINCTAX,
BHECIIMX BKJIaJ B Pa3BUTHE
BBIUYHUCIIUTEBHON TEXHUKH.

[IpuBOIUTE IPUMEDHI,




[TapannenpbHbIC BEIYUCICHHUS.
MHOTOIPOIIECCOPHBIE CUCTEMBI.
CynepkommbioTepsl. Pacnipenenénnnie
BBIYHCIIMTEIBHBIC CUCTEMBI M 00padOTKa
OOJIBIINX JaHHBIX. MOOMIBLHBIE

1M (pOBBIC YCTPOKCTBA U UX POJIH

B KOMMYHUKausX. BctpoeHHbIe
KOMIIbIOTEPbl. MUKPOKOHTPOJICPHI.
PoGoTu3upoBaHHbBIC TPOU3BOJICTBA

IOATBEPKAAOIINE TCHICHIUN Pa3BUTHS
BBIYUCIIUTENIBHON TEXHUKH.

I1osICHATH CYIHOCTB NapaJIJICIbHBIX
BbIYMCIIEHUN. [IpuBOIUTE MprMeEpHI
3a/1a4, Ui PEIICHNs] KOTOPBIX
IPUMEHSIOTCS CYIIEPKOMIIBIOTEPHBIE
TE€XHOJIOTUU WJIM TEXHOJIOTUU
pacnpenen€HHbIX BBIYUCICHUN.
XapakTepu3oBaTh pOOOTHU3UPOBAHHBIE
POU3BOCTBA, MOOUIIbHBIE TU(PPOBBIE
YCTPOUCTBA ¥ UX POJIb B KOMMYHUKALUAX

1.2

[IporpammHOE
oOecrieueHue

[IporpammHoe obecnieueHue
KOMITBIOTEPOB U KOMITBIOTEPHBIX
cucteM. Buasl mporpamMmmHoOro
oOecrieyeHus: U X Ha3HAuYCHHUE.
Oco0eHHOCTH MPOrPaMMHOIO
obecrieueHus: MOOUJIBHBIX YCTPOUCTB.
[TapaynenbHOE TPOrpaMMHUPOBAHHUE.
CucreMHOe mporpaMMHOE 00€ecIieYeHHE.
OnepanroHHbIE CUCTEMBI. Y TUIUTHI.
Hparisepsl ycrporicTs. MHCTamsAuus

U JCMHCTAIUISAIUS TPOrPAMMHOTO
obecrieyeHusl.

daiisioBble cucTeMsl. [IpuHIUIBI
pa3MelleHus: 1 UMeHOBaHus (haitioB

B loiroBpeMeHHoM nmamsitu. [1labionbr
JUIS OIMCAaHUA Ipynil (Haiiios.

Pabotats ¢ rpapuueckum nntepdeiicom
onepanronHon cuctemsl (OC),
CTaHJAPTHBIMH U CITY’)KCOHBIMU
PWIOKCHUSIMU, (halIOBEIMU
MEHEHKEPaAMHU.

CoOTHOCUTH BUJIBI JTUIIEH3UHN

Ha MCIOJIb30BaHUE TPOrPAMMHOTO
oOecrieyeHus U MOPsJI0K €ro
UCIIOJIb30BAHMS U PACIIPOCTPAHEHUSI.
[IpuBOANUTH MMPUMEPHI MTPOIIPUETAPHOTO
¥ CBOOOHOTO MPOTPAMMHOTO
oOecriedueHus1, MpeHa3HAYCHHOTO

JUTSL PEIICHUS OJTHUX U TEX e 3aj1ad.
Ha3spiBaTh OCHOBHBIEC TPABOHAPYITICHUS,
MMEIOIHNE MECTO B 00JIaCTH
UCII0JI30BAHUS TPOTPAMMHOIO




3akoHonaTenbeTBO Poccuiickoi
®enepanny B 00JaCTH IPOrPaMMHOIO
obecnieuenus. JlnteH3npoBaHme
IPOrpaMMHOT0 00€CTIeYeHUs U
u(poBbIX pecypcos. IIponpuerapuoe u
CBOOOJIHOE MPOrPaMMHOE OOecTieueHHE.
Kommepueckoe 1 HEKOMMEPUYECKOE
UCTIOJIH30BaHKUE MPOTPAMMHOTO
obecnieyeHust U HU(GPOBBIX PECYPCOB.
OTBETCTBEHHOCTbh, YCTAHABIIMBAaEMasi
3aKOHOATENbCTBOM Poccuniickon
®enepannu 3a HENPaBOMEPHOE
UCTIOJIb30BaHMUE MPOTPAMMHOTO
obecnieyeHus: U HU(QPOBBIX PECYPCOB

oOecreueHus1, 1 OTBETCTBEHHOCTh
3a HHUX, IPETYCMOTPEHHYIO
3aKOHOJIaTeILCTBOM P .
Hpaxkmuueckue padomui*:

1. Uucmannsayus u deuncmaniayus
npocpamm

1.3.

KommnsrorepHslie cetn

[TpyHIMIIBI TOCTPOEHUS U annapaTHbIE
KOMITOHEHThI KOMIBIOTEPHBIX CETEH.
Cerebie npoTokoibl. CeTb MHTEpHET.
Anpecanus B cetu IHTEpHET.
[Tporokoisr cteka TCP/IP.

CucremMa TOMEHHBIX UMEH.
Pasnenenue IP-cetn Ha moaceru

C IOMOLIbIO MacoK noacereid. CeTeBoe
aaMHUHUCTpUpOoBaHue. [lonyuenue
JTAHHBIX O CETEBBIX HACTPOIKAX
KoMIibtoTepa. [IpoBepka Hamuuus CBS3U

[TosICHATH TPUHLIUIIBI TOCTPOCHHUS
KOMITBIOTEPHBIX CETEM.

BrisBisaTh ob1iee 1 paznuuus

B OpraHu3allvy JIOKAJIbHBIX U
IJ100aIbHBIX KOMIIBIOTEPHBIX CETEH.
[IpuBOIUTH PUMEPHI TPOTOKOJIOB
creka TCP/IP ¢ onpenenéHubiMu

G yHKIUSMH.

Hcnonp3oBaTh Macku noaceTen

115 pazouenus |IP-cetu Ha mojiceTu.
[IpumeHsTh IpOrpaMMHOE




®denepanbHas padbouas nporpamma | Madopmatuka. 10-11 knaccesl (yriayOs€HHBIM YPOBEHD)

c y3ioM cetu. OnpeneneHre Mapupyra
JIBMYKEHUS TTaKEeTOB.

Buner nearenbHoctu B cetn UHTEpHET.
CepBuchl UnTepHeTa.
["eonndopmamoHHbIe CUCTEMBI.
["eonokarmoHHbIE CEPBUCH PEATTLHOTO
BpeMeHH (Hampumep, JIOKaIus
MOOWJIbHBIX TeJIe(OHOB, ONpeeTICHIE
3arpy>K€HHOCTH aBTOMarucrTpaiei),
MHTEPHET-TOProBJIsi, OpOHUPOBAHUE
OWJIETOB U TOCTUHMUII.
['ocynmapcTBEHHBIE IEKTPOHHBIE
cepBUCHI U yciyru. ColuanbHbIe CETH —
OpraHu3aius KoJJIEKTUBHOTO
B3aUMO/ICHCTBUS U OOMEHA TAaHHBIMU.
CeteBoil ATUKET: MpaBujia MOBEICHUS

B kubOepnpoctpancTse. [Ipodiema
NOJIMHHOCTHU MOJTY4EHHOU
uHdopmaru. OTKPBITHIE
o0pa3oBaTeIbHbIE PECYPCHI

obecrieueHue s IPOBEPKH
paboTOCIIOCOOHOCTH CETH.
Ilpakmuueckue padomut:

1. Cemesoe aomunucmpuposarue

14

NudopmanrionHas
0e301acHOCTh

TexHOTEeHHBIC U IKOHOMUYECKUE
yI'PO3bl, CBSI3aHHBIC C HCIIOJIH30BAaHUEM
UH(GOPMAITMOHHO-KOMM YHUKALIMOHHBIX
TexHoJorui. O61Me npoodIeMbl 3aIUTHI
uHdopMau 1 HHPOPMALTUOHHOM
6e3omacHoctu. CpecTBa 3alUThI
UH(pOpMaMHU B KOMIIbIOTEPAX,

XapakTepu3oBaTh CYIIHOCTb MOHATUN
«uH(pOpMaIMOHHAs O€30MaACHOCTDY,
«3ammra uHpopmMaIum.
dopmMynHpoOBaTH OCHOBHBIE TIPAaBUIIA
nH()OpPMAITMOHHON OE30MaCHOCTH.
AHanmM3UpOBaTh 3aKOHOJATEIBHYIO
0a3y, KacarIyrocss HHPOPMAITUOHHOM




KOMITBIOTEPHBIX CETAX

¥ aBTOMAaTHU3UPOBAHHBIX
MH(OPMAITMOHHBIX CUCTEMAX.
[IpaBoBO€ 0OecnieueHne
nH(pOpMaIIMOHHON 0€30IMacCHOCTH.
Onexmponnas yugposas noonucs,
cepmuuyuposanHvle caimol u
OOKYMeHMbl.

[IpenorBparienue
HECAHKI[MOHUPOBAHHOTO JI0CTyIa

K JINYHOW KOH(PUACHIINAIbHON
uH(popManuu, XpaHsuieics

Ha NEPCOHATBHOM KOMIIBIOTEPE,
MOOMJIBHBIX YCTPOWCTBAX.
BpenonocHoe nporpaMMHOe
oOecreyeHue U cnocoObl OOPHOBI C HUM.
AHTUBUPYCHBIEC TPOTPAMMBI.
Opranuzanus JJMYHOTO apX1Ba
uHpopmaiun. PesepBHoe KomMpoBaHue.
[TaponpHas 3amura apxusa.
[MudpoBanue nanHbIX. CUMMETPUYHBIE
¥ HECUMMETPUYHBIC T PHI.

[udper mpocToii 3aMEeHBI.

Mudp ezapsa. [udp Buxenepa.
Anroputm mudpoBanus RSA.
Cmeeanoepadghusi

0e301acHOCTH.

[IpuMeHsTh cpecTBa 3aILUTHI
uHpopMaIun: OpaHaAMay3pHl,
AHTUBHUPYCHBIE POTPAMMBI,
apoJIMPOBAHNE U apXUBUPOBAHUE,
mudpoBaHue.

[IpenorBpamars
HECAHKITMOHUPOBAHHBINA JOCTYII
K JJUYHOW KOH(PUACHIIMAIBHON
uH(popmaImu, XpaHsuieics

Ha MEPCOHAIBHOM KOMIIBIOTEPE,
MOOUJIBHBIX YCTPOWCTBAX.
Ilpakmuueckue padomol:

1. Aumueupycuvie npocpammur.
2. lllugposanue oannwix

Hroro no pazneny
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Pa3nen 2. Teopernueckune ocHOBbI HMH(POPMATHKHU

2.1

[IpencraBnenue
uH(popMauu
B KOMIIBIOTEPE

19

Nudopmarusi, 1aHHbIE U 3HAHUSL.
HNHupopmaimoHHbIE TPOLECCHI

B IIPUPOJIC, TEXHUKE U OOIIECTBE.
HenpepbIBHBIE U TUCKPETHBIE
BEJIMYMHBI U curHaibl. HeobxoammocThb
JTUCKpeTU3anuu nHpopmamu,
IIPEAHA3HAYCHHON JIJISl XPAHECHMUS,
nepenayu u o0paboTKH B UPPOBBIX
CUCTEMaX.

JIBOM4HOE KOJMPOBAHUE.
PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOJIBI.
JlekopoBaHre COOOIECHUH,
3aMMCAHHBIX C TOMOIIBIO
HEPAaBHOMEPHBIX KOAO0B. Y ciioBue DaHo.
[TocTpoeHne oqHO3HAYHO
JIEKOJIUPYEMBIX KOJIOB C ITOMOIIBIO
nepesa. I pagh An.A. Mapxosa. Equnuiist
M3MEPEHUs KoJInuecTBa MHGOPMAIIUH.
AndaBUTHBIN TTOAXO]T K OIEHKE
KOJIM4YeCcTBa HH(POpMAIIUH.

Cucremsl cuncienus. Pa3Bépayras
3aMKCh LEJbIX U JPOOHBIX YHCE

B MMO3UIIMOHHON CUCTEME CUUCIICHUS.
CBoiicTBa MO3UIIMOHHON 3aIIMCH YHCJIA.
KOJIMYECTBO UG B 3aMMKUCH, TPU3HAK
JIETUMOCTH YHUCJia HA OCHOBAHHE

[TosICHATH CYIIIHOCTD OHATUIA
«UH(POPMAIU», «TAHHBIEY, «3HAHUS.
Pemate 3agaum Ha n3mMepeHue
uHpopmaImm, 3aKIF0YEHHON B TEKCTE,
C MO3ULIMY a(haBUTHOTO MMOAX0/1A

(B IpeANOJIOKEHUU O PABHOM
BEPOSITHOCTH TOSIBJICHUS] CHMBOJIOB

B TCKCTE).

[TosicHSITH HEOOXOAUMOCTD U CYIIIHOCTh
JTUCKPETU3AIUU NPU XPAHEHUH,
nepeaade u o0paboTKe JaHHBIX

C IOMOILbK0 KOMIIBIOTEPOB.
[IpuBOIUTH MPUMEPHI PABHOMEPHBIX

1 HepaBHOMEPHBIX KoA0B. KogupoBaTh
U JIEKOJIMPOBATH COOOILICHUS

C UCIOJIb30BAHUEM PABHOMEPHBIX

Y HEpAaBHOMEPHBIX KOOB.

Ctpoutb npedUKCHbIC KOJIBI.
KinaccudunupoBatrs cucTeMbI
CUUCJICHUSI.

BhINONHATH CpaBHEHUE YHUCET,
3aMMCaHHBIX B JBOMYHOM,
BOCBMEPUYHOU M IIECTHAALATEPUIHON
CHUCTEMaX CUUCJICHUSI.

OcylecTBIATh EPEBOJ YUCET MEKITY
JBOUYHOU, BOCBMEPUYHOM




CUCTEMBI CUUCIICHHUS. AJITOPUTM
IepeBo/a LEeNoro uncia u3 P-uunoi
CUCTEMBI CUUCJICHHS B IECTHYHYIO.
AnroputM nepeBosia KOHEUHON P-nuHoi
IpoOHU B JECATUUHYIO. AJITOPUTM
MepeBo/ia LEJI0ro Yncia U3 AeCITHIHON
CUCTEMBI CUMCJIEHUS B P-UuHy10.
[lepeBo1 KOHEUHOM IECATUUHON ApOOH
B P-nunyto. J[BonuHas, BOCbMepUYHas
Y IIECTHAIUATEPUYHAS CHCTEMBI
CUMCJICHUS, CBA3b MEXy HUMH.
Apudmernueckue onepanuu

B MTO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS.
Tpouunas ypagnogeuiennas cucmema
cuucnenus. [lgouuno-oecamuunas
cucmema CuUCeHus.

Koauposanue tekcroB. Koanposka
ASCII. OgnoGaiTHBIE KOAUPOBKH.
Craamaptr UNICODE.

Koaunposka UTF-8. Onpenenenue
UH()OPMAIIMOHHOTO 00bEMA TEKCTOBBIX
COOOLICHHH.

Konuposanue nzodpaxxkennii. OreHka
uH(}OpPMAaIIMOHHOTO 00BEMa
rpauyecKuX JaHHbBIX MPH 3a1aHHBIX
pa3peleHny U ryOuHe KOAUPOBAHUS
uBera. [[BeToBbie Mogenu. BekropHoe

U IIECTHAIATEPUYHON CUCTEMaMU
CUHICJICHUS.

BbINoNHATH ClIOKEHHE U BHIYUTAHUE
YUCEJl, 3aMMCAHHBIX B IBOUYHOM,
BOCBMEPUYHOM U MIECTHAIIATEPUUHON
CUCTEMaX CUUCJICHUS.

OcyliecTBIsATh KOJUPOBAHUE TEKCTOBOM
uH(dOpMAIK C TOMOIIBIO
KOJIMUPOBOYHBIX TAOJIHII.

Onpenensith UHPOPMALTMOHHBI 00BEM
TEKCTOBBIX COOOIIEHUH B Pa3HBIX
KOJMPOBKaX.

BoruuciasTs pa3mep 11BETOBOM NaJIUTPHI
10 3HAYEHHIO0 OMTOBOM TIIyOMHBI LIBETA.
Omnpenenste pazmMepsl rpapuuecKux
(aiiI0B MPH U3BECTHBIX Pa3pEIICHUU U
TTyOMHE KOTUPOBAHUS IIBETA.
Boruuciasts nHGOpMaIMOHHBIN 00BEM
M (pOBOI 3BYKO3AIKCH 10 YACTOTE
JTUCKPETU3allNH, TIIYOMHE KOJTUPOBAHUS
¥ BpEMEHHU 3aIMCH.

Ilpakmuueckue pabomot:

1. Jluckpemuszayus epaghuueckoii
unpopmayuu.

2. [luckpemuszayus 38yko60i
uHpopmayuu




KogupoBaHue. @opMatel rpadUuecKux
daiinoB. TpéxmepHas rpaduka.
®pakTasbHas rpaduka.

KonupoBanue 3Byka. OnieHka
nH}OpMaIMOHHOTO 00bEMA 3BYKOBBIX
JAHHBIX TIPH 33JaHHBIX 9aCTOTE
JMCKPETU3ALUU U PA3PSTHOCTU
KOJIUPOBAHUS

2.2

OcHOBBI aNre0psl
JIOTUKH

14

Anrebpa noruku. [Tousarue
BbICKa3bIBaHMs. BbICKa3bIBaTEIIbHbBIC
dopmsl (penukathl). KBaHTOpBI
CYIIECTBOBAHUS U BCEOOIIHOCTH.
Jlornueckue oneparuu. Tabauiibl
HUCTUHHOCTH. JIOTHUECKHE BBIPAXKEHUSI.
Jlornyeckue ToKAECTBA.
Jloka3aTenbCTBO JTOTUYECKUX TOXKIECTB
C TIOMOIIBIO TAOJIUI] UICTUHHOCTH.
Jlornyeckue onepauuy U ONepannu
HaJl MHOYKECTBaMH.

3aKoHbI anreOpbl TOTUKH.
OKBUBAJIEHTHBIE MTPeOOpPa30BaAHUS
JIOTUYECKUX BhIpakeHui. Jlornueckue
YpaBHEHHUS U CUCTEMbl YpPaBHEHUH.
Jlornyeckue pyHKIMHA. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTUYECKHUX
(GYHKUHNA OT KOJIMYECTBA apryMEHTOB.
[TonHbIE CUCTEMBI IOTUYECKUX

[IpuBOIUTH PUMEPHI FIEMEHTAPHBIX

Y COCTaBHBIX BbICKa3bIBaHUM.
PaznuyaTh BbICKa3bIBaHUS M TPEAUKATHI.
VY cranaBnmBaTh CBA3b MEXKY alnreOpoi
JIOTUKH U TEOPUE MHOMXKECTB.
Brrunciars 3Haue€HMS JIOTHYECKUX
BBIPAKEHHM C JJOTUYECKUMU
onepanusIMi KOHbIOHKIIUH,
JTU3bIOHKIIMNA, MHBEPCUH, UMITJTUKALINH,
SKBUBAJICHIINH.

[TpoBomuTh aHamM3 TAOJIUIl UCTUHHOCTH.
Crpoutb TaOIUIBI ICTUHHOCTH
JIOTUYECKUX BBIPAKEHUM.
OcyniecTBAsATh YKBUBAJICHTHBIE
npeoOpa3oBaHuUs JJOTUUECKUX
BBIPAXKEHUH C UCIOJIb30BAaHUEM 3aKOHOB
areOphl JIOTHKU.

Ocy1ecTBIATh MOCTPOEHUE
JIOTUYECKOr0 BBIPAXKEHUS C JAHHOU




b yHKIMA.

Kanonnueckue Gpopmbl JOrHYECKUX
BbIpakeHU. COBEpIICHHBIE
JIM3bIOHKTUBHBIE U KOHBIOHKTHUBHBIC
HOpMaJTbHBIE (POPMBI, AITOPUTMBI X
MOCTPOEHUS IO TaOIMIe HCTUHHOCTH.
Jloruueckue 31EMEHTHI B COCTaBE
kommbroTepa. Tpurrep. Cymmarop.
MHoropa3psiiHbpIil CyMMaTop.
[TocTpoeHne cxem Ha JTOTUYECKUX
AJIIEMEHTAX 10 3aIaHHOMY JIOTHYECKOMY
BBIPAKEHUI0. 3aIUCh JOTMYECKOT0O
BBIP)KCHUS 110 JIOTHYECKOU CXeMe.
Mukpocxemvl u mexHonI02us ux
npou3e00cmaea

Ta0JIMIIe UCTUHHOCTH U €T0
YIIPOILICHHE.

Pemars npocteie norudeckue
YpaBHEHHUS U CUCTEMbI YPABHEHUH.
XapaKTepu30BaTh JIOTHUECKUE
AJIEMEHTHI KOMITBIOTEPA.

[TosicHATBE yCTPOMCTBO cCymMMaropa

U TpUITEpa.

3anuchIBaTh JIOTHUYECKOE BBIPAKEHUE
110 JIOTUYECKOH CXEME.

CtpouThb cXeMbI Ha JOTUYECKUX
3JIEMEHTAX MO 33JaHHOMY JIOTUYECKOMY
BBIPKEHMUIO.

Ilpaxkmuueckue padomuwi:

1. llocmpoenue u ananuz madauy
UCMUHHOCMU 8 MAOIUYHOM NPOYEeccope

2.3

KomnbrorepHas
apudmeTuka

IIpencraBneHne NEIbIX YUCEN B TAMSITH
KoMIbroTepa. OrpaHU4€HHOCTh
JIana3oHa YUCe IPU OTPAaHUYEHUN
KOJIn4€eCTBa pa3psiaoB. [lepenonnenue
pa3psAIHON CeTKH. be33HakoBbIE U
3HAKOBBIE JIaHHBIC. 3HAKOBBII OHT.
JIBOMYHBIN JOIOJIHUTEILHBINA KO/
OTPHULIATEIBHBIX YUCETT.

[ToOuTOBBIC JIOTHYCCKHUE OIICPAIIHH.
Jlornueckuii, apupMeTUYECKUN U
nukandeckuit capuru. [ludposanue

[TonyyaTh BHyTpEHHEE NIPEICTABICHUE
LEJbIX U BEIIECTBEHHBIX YHUCEI

B MMaMSITH KOMIIBIOTEPA; ONPEILTSITh
10 BHYTPEHHEMY KOy 3HaUE€HUE YHCIIa.
XapakTepu3oBaTh O€33HAKOBBIC U
3HAKOBBIE JaHHBIE.

[TosiCHATB TTOPSIIOK BBITIOJIHEHUS
apuPpMETHIECKUX OTepaIiil C IeJIbLIMU
Y BEILIECTBEHHBIMU YUCIIAMU

B IIPOLIECCODE.

[IpuMeHATh MOOMTOBBIC JTOTMIECKUE




C TIOMOIIIbIO TOOUTOBOM OmepaIuu
«uckimouaromiee NJINy.

[IpencraBneHne BEMECTBEHHBIX YHUCEI

B [MaMSITU KOMIbIOTEpa. 3HAYAIIas 4acTh
U MOPAZIOK uKcia. Jlnana3zoH 3HaYeHUN
BEIIECTBEHHBIX yncen. [IpobraemMbl
XpaHEHUsI BEIIECTBEHHBIX YHUCEN,
CBSI3aHHBIC C OTPAaHUYECHUEM KOJIMYECTBA
pa3psaa0B. BrinosniHeHUe onepanui

C BEIICCTBCHHBIMH YHCIIAMHU,
HAKOIJICHUE OITUOOK ITPH BBIYUCICHUSIX

orepanuu.
XapakTepu3oBaTh Mpe/ICTaBlICHNE

Y XpaHEHUE B TAaMATH KOMIThIOTEpa
BEIICCTBEHHBIX YHUCEIL

[TosicHATH IPUYMHBI HAKOTIJICHUS
OIMMOOK TP BBIYUCICHUSX

C BEIIECTBEHHBIMH YHCIIAMHU.
Ilpakmuueckue pabomut:

1. H3yuenue nopaspsono2o mawunno2o
npeoCcmasieHus Yeavlx U 6eueCmeeHHblX
yucern

Hroro no pazneny
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Pa3jaen 3. AlropurmMbl M NpOrpaMMHpPOBaHNE

3.1

BBenenue
B IPOTPaMMUPOBAHUE

16

OnpeneneHue BO3MOXKHBIX PE3yJIbTaTOB
pabOThI MPOCTEUIINUX ANTOPUTMOB
YIIPABJICHUS UCTIOJHUTEISIMU U
BBIYUCIIUTENBHBIX AT OPUTMOB.
OnpeneneHne UCXOAHBIX TAHHBIX,

IIPU KOTOPBIX aITOPUTM MOXKET JaTh
TpeOyeMblil pe3ynbTar.

Drarbl peleHus 3a/1a4 Ha KOMIbIOTepe.
HNHCcTpymMeHTaNIbHBIE CPEACTBA!
TPAHCJISITOP, OTJIA/IUUK,
npodumupoBmuk. Kommumsiims

Y MHTEpIpETaIs MPOTPaAMM.
BupTtyanbHbie MallvHBbI.
WNuTerpupoBannas cpena pa3pabOTKH.

BriscHATh pe3ynbTaT paboThl
aNropuT™Ma JJIsl UCTIOJTHUTEIS

NP 33JaHHBIX UCXOAHBIX TAHHBIX,
ONPEAEIATH BO3MOKHBIE NCXOIHBIC
JAHHBIE JIJI1 U3BECTHOI'O PE3YJIbTATA.
IIpuBOAUTE MPUMEPHI AITOPUTMOB,
COZIEPIKAIIUX MOCIEA0BATEIbHBIE,
BETBSAIINECS U UKINYECKUE CTPYKTYPHI.
AHaIM3UpOBaATh LIUKIMYECKUE
AJITOPUTMBI 111 UCTIOJTHUTEIIA.
BroiaensaTe aTansl penieHus 3anauu
Ha KOMIIBIOTEPE.

[ToACHATH CYIIIHOCTH BBIJEICHHBIX
ATaIoB.




MeToIbI OTIIAJKH TPOTPaMM.
HMcrionb30BaHUE TPACCUPOBOYHBIX
Tabymil. OTIag0YHBIA BBIBOJ.
[TomaroBoe BBITIOJHEHHUE TIPOTPAMMBI.
Touku ocranosa. [IpocMoTp 3HaUECHUH
MEPEMEHHBIX.

S3pik nporpammupoBanus (Python,
Java, C++, C#). Tumbl JaHHBIX:
IIEJIOYHCIICHHBIC, BEIIECTBEHHBIC,
CHUMBOJIbHBIC, JIOTHUECKHE. BeTBICHMS.

Crnoxuble ycnoBus. LIukiiel ¢ ycinoBuem.

[{uKJIBI IO IEPEMEHHOM.
B3anmo3aMeHI€MOCTh pa3IuYHbIX
BUJIOB IIUKJIOB. IHBapHaHT LIUKJIA.
CocraBneHue UKIa C UCIOIb30BaHUEM
3apaHee ONpeaeIEHHOrO MHBApUAHTa
IIUKJIA.

JIOKyMEHTHUPOBAHUE ITPOrPAMM.
Hcnonp30BaHnEe KOMMEHTAPUEB.
IToaroToBka onvcanusi NPOrpaMMbl

Y MHCTPYKIHUU JUIsl TOJIb30BATEIIS.
ANTOpUTMBI 00pa0OTKH HATYpPAIbHBIX
YUCel, 3aMUCAHHBIX B O3UI[UOHHBIX
CUCTEMaX CUUCJICHHUS: pa30reHue
3aMuCcy Yucja Ha OTJebHbIE ITUPHI,
HAXO0XJ/IEHHE CYMMbI U IPOU3BEICHUS
u@p, HaXOXKACHNE MaKCUMaJIbHON

OTnaxxuBaTh NPOTPaMMBbI C TOMOIIBIO
TPaCCUPOBOYHBIX TAOIHIY

U C UCTIOJIb30BaHNEM BO3MOKHOCTEH
OTJIQAYMKA CPEIbl MPOTPAMMHUPOBAHUS.
CocTaBnsTh JOKYMEHTAILIUIO

Ha IpOorpaMmy.

PaspabaTbiBaTh U peaqn30BbIBATH

Ha S3BIKE MPOTPaAaMMHUPOBAHUS
AITrOPUTMBI OOPAOOTKH LIEJIBIX YUCEI,
B TOM YHCJIC TIEpeOOPHBIE AITOPUTMEI.
PazpabaTriBaTh IpOrpamMmel

JU1s1 00paObOTKHU JTAHHBIX, XPAHSAIIUXCS
B TEKCTOBBIX (paiiyax.

Ilpaxkmuueckue padomuwi:

1. Buioenenue u oopabomra yugp
Yeno2o YUCia 8 pa3iuyHblX CUCIeMAX
CUUCTEHUS C UCNOIb308AHUEM ONepayuli
YeNouUCIeHHOU apu@dmMemuKu.

2. Pewenue 3a0au memooom nepebopa.
3. Obpabomka 0aHHbIX, XPAHAUUXCSL

6 Qaiinax




(MHMHUMAITBEHOM) IU(PHI.
HaxoxaeHune Bcex MpOCTHIX YnCeT

B 33JlaHHOM Auana3one. [Ipeacrasnenue
YHCIa B BUJIE HA0Opa MPOCTHIX
COMHOXUTENEH. AJTOPUTM OBICTPOTO
BO3BEJ/ICHUSI B CTEIICHbD.

O0paboTKa JAHHBIX, XPAHSIIIUXCS

B (paitmax. TeKCTOBBIC M TBOMYHBIC
¢aiinbl. @aitoBble IEPEMEHHbBIE
(daitnoBeie ykazarenu). Urenue

u3 (paitna. 3anuch B daiin

3.2

BcnomorarensHbie
AT OPUTMBI

Pa30Ouenue 3a1auun Ha oa3anayM.
[TonmporpaMMmsl (Tpoueaypsl U
¢ynkuun). Pexypcusi. PekypcuBHbie
00beKTHI ((pakTansl). PekypcuBHbIe
IPOLEAYPHI U PYHKIIUH.
Hcnonb30BaHue cTeka AJisi OpraHu3alu
PEKYPCHUBHBIX BBI30BOB.

Hcnonp30BaHue CTaHIAPTHOM
OMOJIMOTEKH SA3bIKA MPOTPAMMHUPOBAHUS.
[Moakrouenme OMOIMOTEK
MOJANPOrpaMM CTOPOHHUX
pou3BoAUTENICH. MO YIBHBIN TPUHIIUIT
MOCTPOEHUS IPOrpaMM

PazbuBaTh 3aauy Ha T0/13a/1a4H.
OdopMIIATh TOTUYECKU 11ETTOCTHBIC
WJIM TIOBTOpSONIUecs pparMeHThI
porpaMMbl B BUJIE TIOJINPOTPAMM.
[TosICHATE CYIIHOCTh PEKYPCUBHOTO
aIropuTMa.

HaxonuTe pexypcuBHbIE 0OBEKTHI

B OKPYKAIOIIEM MUPE.

Onpenensite pe3yabTar padoThI
MPOCTOT'0 PEKYPCUBHOTO aIrOpUTMA.
Hcnonb3oBaTte cTangapTHbIE
OMOJIMOTEKHU MTOATPOTPAMM SI3bIKA
IporpaMMUPOBaHUS, OMOJIMOTEKU
CTOPOHHUX ITPOU3BOAUTEIIEH.
[IpumeHSITh MOIYIBHBIN PUHIHII
pu pa3pabOTKe MPOrpaMM.




Ilpakmuueckue pabomut:

1. Ucnonwv3zosanue noonpocpamm
CMAarHOapmuou OubIUOMeKU sA3bIKa
NpPOSPaAMMUPOBAHUSL.

2. Pazpabomka noonpoepamm.

3. Pexypcuenvle noonpocpammol.

4. Mooynbhblil npuHyun nOCMpoeHus
npozcpamm

3.3

YucrieHHbIE MCTOABI

Hucnennsie meToasl. TouHOE U
MPUOJIMKEHHOE PEIICHUS 3aJauH.
UucneHHble METOIBI PEIICHUS
ypaBHEHMI: MeTO]I Tiepedopa, METo 1
MOJIOBUHHOTO JieneHust. [Ipubmmkénnoe
BBIYMCJICHUE JJINH KPUBBIX.
Brruncnenue mioniaaeit puryp c
MOMOIIIBIO YHUCIEHHBIX METO/IOB (METO/T
IPSIMOYTOJIbHUKOB, METOJI TPAIICIIHi).
[Tonck MmakcuMyma (MUHUMYMA)
GYHKIIMU OTHON TIEPEMEHHONU METOIOM
MIOJIOBUHHOTO JICTICHUS

[ToSICHSITH IPUHITUITBI PAOOTHI
YHUCIIEHHBIX METO/IOB, Pa3HUILY
MEXTy TOYHBIM H IIPUOTHKEHHBIM
PCIICHUSMH BBIYHCIUTEIBHBIX
3ajad.

Pa3pabarbiBaTh ¥ OTJIQXKHBATh
IPOTrPaMMBbI, PEATH3YIOIIHE
YUCIICHHBIC METOJIbI PEIICHUS
yYpaBHEHU, MPUONIMKEHHOE
BBIUMCIICHUE JUTHH KPUBBIX

U TUTOINAJICH (pHUryp, MOMCK MaKCUMyMa
(MuHuMyMa) QYHKIIMHA OJTHOM
IIEPEMEHHOM.

Ilpakmuueckue paoomeot:

1. Yucnennoe pewienue ypasnenuil.
2. Ilpubnuscénnoe evluucienue OIuH
Kpuswix u niowaoeu gueyp.

3. louck maxcumyma (MurHuMyMa)

dyuryuu




3.4 | Anroput™Mbl 00pabOTKH 5 O06paboTKa CUMBOJBHBIX JaHHBIX. Hcnons3oBaTh BCTpOSHHBIC (DYHKITUN
CUMBOJIHHBIX JTAHHBIX Bcerpoennbie GyHKINU S3bIKA SI3BIKA TIPOTPAMMHPOBAHUS

MIPOrpaMMHUPOBAHHUS 17151 00pabOTKH 111 00pabOTKU CUMBOJIBHBIX CTPOK.

CUMBOJIBHBIX CTPOK. AJITOPUTMBI Pa3pabateiBaTh 1 OTJIAXKUBATh

00pabOTKH CHMBOJIBHBIX CTPOK: MIPOTPaMMBI, PEATTM3YIOIINE TUTIOBBIC

MOJICYET KOJTMYECTBA MOSABIICHUIN JITOPUTMBI 00pPaOOTKH CHMBOJIHHBIX

CHUMBOJIa B CTPOKE, pa30MeHNE CTPOKU JTAHHBIX HA BEIOPAHHOM SI3BIKE

Ha CIJIOBA 1O MPOOETHHBIM CUMBOJIAM, IPOrpaMMHUPOBAHUS.

ITIOMCK TOJICTPOKH BHYTPH TaHHOU [IpeoOpa3oBbIBaTH YKCIIa

CTPOKHM, 3aMEHA HalICHHO! MOACTPOKU | B CHMBOJIbHYIO CTPOKY K 0OpaTHO.

Ha JIpYryro CTpoKy. I'eHepanusa Bcex Ilpakmuueckue pabomut:

CJIOB B HEKOTOPOM an(aBuTe, 1. Ilocumesonvnas obpabomka cmpox.

YIOBJIETBOPSIOIINX 33JaHHBIM 2. Obpabomka cmpok

orpannuenusaM. [IpeobpazoBanue unucna | ¢ ucnoavzosanuem ynkyuil

B CHMBOJIBHYIO CTPOKY B 0OpaTHO CMaHoapmuou OubIUOMeEKU SA3bIKA
nPOSPaAMMUPOBAHUSL.
3. I'enepayus ecex cnos,
V0081emBopAIOUWUX 3A0AHHOM)
YCo8uio

3.5 | Anroput™mbl 06paboTKH 10 MaccuBbI ¥ TIOCIIEIOBATEILHOCTH [TpuBOIUTH MPUMEPHI OTHOMEPHBIX

MaCCHUBOB

yrcell. Beraucnenne 0000mMEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MacCHBa
WJIA YUCIIOBOM IOCJIEI0BATEILHOCTH
(CyMMBI, TPOM3BEICHUS, CPEITHETO
apupMETHIECKOT0, MUHUMAJIHHOTO
1 MaKCHMAaJIBHOTO DJIEMEHTOB,
KOJINYECTBA DJIEMEHTOB,

Y IByMEPHBIX MaCCHUBOB.
ITpuBoauTh puMepsI 3a1a4

13 OBCEIHEBHON KU3HH,
[IPEAIOJIararnX UCII0Ib30BaHNE
MAaCCHUBOB.

Pa3pabateiBaTh U OTJIAXKUBATh
[IPOrPaMMBI, peaau3yroLIUe TUIIOBbIE




YIOBJICTBOPSIIOIINX 33 JaHHOMY
ycJI0BHIO). JIMHEHHBIN MTONCK
3aJIaHHOTO 3HAYEHUS B MACCHBE.
CopTupoBKa OTHOMEPHOT'O MaCCHBA.
[TpocThie METOIBI COPTUPOBKH
(MeTox my3bIpbKa, METO] BBIOODA,
COPTHPOBKA BCTAaBKAMH).
CopTHupOBKa CIIUSTHUEM.

beicTpas copTupoBKa MaccuBa
(amroput™m QuickSort).

JIBOMYHBII ITOMCK B OTCOPTHPOBAHHOM
MacCHBe.

JIByMepHBIC MAaCCHBBI (MATPHIIBI).
Anroputmbl 00pabOTKH ABYMEPHBIX
MAaCCHBOB. 3aIIOJTHEHUE TBYMEPHOTO
YHUCIIOBOI'0 MacCHBa I10 3aJaHHBIM
IIpaBUIIaM, ITOMCK dJIEMEHTa

B IBYyMEPHOM MacCHUBE,

BBIUMCJICHUE MaKCUMyMa (MUHUMYyMa)
U CyMMBI DJIEMEHTOB JIBYMEPHOTO
MacCHBa, IEPECTaHOBKA CTPOK

U CTOJIOIIOB IBYMEPHOTO MacCHBa.
Paszpabomka npoepamm ons pewenus
NPOCMbIX 340a4 AHAIU3A OAHHBIX
(ouucmra dannvix, kraccugpurayus,
AHAU3 OMKIOHEHULL)

aJITOPUTMBI 00PaOOTKH OTHOMEPHBIX
U IByMEPHBIX MaCCHBOB, Ha BEIOPAaHHOM
SI3BIKE TIPOTPAMMUPOBAHUS.
Paspabamwvieams npocpammol

OJis1 peueHUs nPOCMulLX 3a0a4 AHAIU3A
OQHHUDIX.

Ilpakmuueckue pabomol:

1. 3anonnenue maccusa.

2. Bviuucnenue 06006wénmnvix
xapaxmepucmuk maccusa (Yuciosot
nocne008amenbHoOCHL).

3. Ilouck muHumanrbHo2o
(MAKCUMANBLHO2O0) DTIEMEHMA 8 YUCTIOBOM
maccuee.

4. Jlunetinwviii nOUCK 3a0aHHO20
3HAYEeHUs1 8 MACCUse.

5. Ilpocmuie memoovi copmuposku
maccusa.

6. hvicmpas copmupoexa maccusa.

1. [Ieouunvlii nouck.

8. Obpabomra mampuy.

9. Ananusz oanmwvix

Hroro no pazneny
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Pa3znen 4. UnopManinoHHbIE TEXHOJIOTHH

4.1 | O6paboTKa TEKCTOBBIX 6 TekcToBBIN MpPOLIECCOP. Pa3zpabartbiBaTh CTPYKTYpPY JOKYMEHTA.
JOKYMEHTOB PenaktupoBanue u popmaTupoBaHUe. Hcnonb30BaTh Cpe/icTBa aBTOMATU3ALIMH

[TpoBepka opdorpaduu u rpaMMaTUKHA. | TIPU CO3/IaHUU JOKYMEHTA.
CpezacTBa nmoucka U aBTO3aMEHbI [IpumeHsTh paBuiIa MUTUPOBAHUS
B TEKCTOBOM ITPOIIECCOPE. HUCTOYHHUKOB ¥ O(POPMIICHHUS
Hcnonb3oBanue cTuiiei. OoubIMoTrpaduIECKUX CCHIIOK.
CTpyKTypUpOBaHHBIE TEKCTOBBIC [IpuHuMaTh yyacTre B KOJUIEKTUBHOM
JOKYMEHTbl. CHOCKH, OTJIABJICHUE. paboTe Ha/J TOKYMEHTOM.
KomnnektuBHas pabota ¢ TokyMeHTaMu. | BBITIONHATH HA00p U MPOCTYIO BEPCTKY
HNHCTpYMEHTHI pelieH3uPOBaHMUS MaTeMaTUYECKUX TEKCTOB.
B TEKCTOBBIX Iporieccopax. Obnaunsle | Ilpakmuueckue paoomol:
cepBuchl. [lenoBas nepenucka. Pedepar. | 1. Bépcmra ookymenmos
[IpaBmia MUTHPOBAHUS UCTOYHUKOB M ¢ Mamemamuyeckumu Qopmyiamu.
odopmieHus: budbmuorpapuyecKux 2. Muozocmpanuyunvie 00KyMeHmMbL.
ccbiiok. OgopmiieHue CucKka 3. Konnexmuenas paboma
auteparypbl. Cmanoapmul ¢ OOKyMeHmamu
oubIUOCPAPUYECKUX ONUCAHUI.
3HAaKOMCTBO C KOMIIBIOTEPHOU BEPCTKOU
TekcTa. TeXHHYeCcKue cpeicTBa BBOAA
Tekcta. Crenuain3upoBaHHbIE CPEICTBA
PEIaKTUPOBAHKS MAaTEMATHICCKUX
TEKCTOB

4.2 | AHanu3 JaHHBIX 8 Ananu3 gaHHbIX. OCHOBHBIE 3a]]a41 [TpuBOoAUTH MpUMEPHI 3a]1a4 AHAIN3A

aHAJIN3a TaHHBIX: TPOTHO3UPOBAHUE,
KJIacCH(pUKAIs, KIIacTepr3aIlus,
aHaJIN3 OTKJIOHEHMIA.

JAHHBIX.
IToscHATh HA TpUMEpPax
MOCTIEA0BATENBHOCTD PEICHUS 3a1a4




[TocnenoBaTenbHOCTD PELICHMS 3aa4
aHaM3a IaHHbIX: cOOp MEPBUYHBIX
JIAHHBIX, OYMCTKA U OIICHKA Ka4yecTBa
JIAHHBIX, BBIOOD W/WJIK TIOCTPOCHUE
MOJIeJH, IPeoOpa30BaHKE JIaHHBIX,
BU3yaJIU3alMs TAHHBIX, UHTEPIPETAIUs
pe3ynbraroB. [IporpamMmmHbIe cpeacTBa
Y UHTEPHET-CEPBUCHI 151 00pabOTKH

U TIPEACTaBJICHUS JaHHbIX. bonbine
naHHble. MalmHHOE 00y4YeHuE.
Hnmennexmyanvuolil anaiu3 OAHHbIX.
AHanm3 TaHHBIX C IIOMOIIBIO
AJIEKTPOHHBIX Ta0uIl. BeruncineHue
CYMMBI, CpeJTHET0 apuhMeTUIECKOTO,
HarOOJIBIIIEr0 (HAUMEHBIIIETO) 3HAYCHUS
nuarna3oHa. Beraucienue
KodhpUIEHTa KOPPENALNH IBYX PSIOB
nanubiX. [locTpoenue cron0yaThIx,
JMHEWYAThIX U KPYTOBBIX IUArPaMM.
[TocTpoenue rpadMKoOB PyHKIUH.
[TonGop nuHUM TpeHa, pellieHHne 3a1a4
MIPOTHO3UPOBAHUS.

HucneHHoe pelleHnue ypaBHEHUN

C TIOMOIIIBIO TTOAOOpa MmapameTpa.
Ontumuzaims Kak MoMCK HauIyqIlIero
pelieHus B 3aJJaHHbIX YCIOBHUSX.
IeneBast hyHKIMS, OrpaHUYEHUS.

aHaJM3a JaHHBIX.

Pematp nmpocTeie 3a1aun aHaImM3a
JAHHBIX C TTIOMOIIBIO JIEKTPOHHBIX
Ta0IuII.

Hcnonbs30BaTh COPTUPOBKY M (PHIIBTPHI.
Hcnonb3oBaTh cpeacTsa AE10BOU
rpaduKu sl HArJISTHOTO
IPECTABJICHUS JTaHHBIX.

Pemarp nmpocteie pacuéTHbIC U
ONTHMHU3AIIMOHHBIC 337241 C TIOMOIIIBIO
AJIEKTPOHHBIX TAOJUII.

Ilpakmuueckue padomuwi:

1. Ananu3z oaunwix c nomouvio
INEeKMPOHHBIX MAO.IUY.

2. Haensonoe npedocmasnenue
Pe3VIbmamos CmamucmuyecKo
00paAbOmMKU OaHHBIX 8 8UOE OUACPAMM
cpedcmeamu pedaKxmopa 1eKmpOHHbIX
maoauy.

3. Iloobop nunuu mpenoa,
NPOCHO3UPOBAHUE.

4. Yucnennoe pewieHue ypasHeHull

C NOMOWbI0 N00boOpa napamempa.

5. Pewenue 3a0au onmumuzayuu

C NOMOWbIO DNIEKMPOHHLIX MaOIUY




JlokanbHbIE U TT100AJIBHBIIT MUHUMYMBI
neneBoit GyHkiuu. Pemenue 3amau
ONTHMM3AILIUM C TIOMOIIbLIO
AJICKTPOHHBIX TAOIHIY

Hroro 1o pazneny 14
Pe3epBHOE Bpems 14
OBIIEE KOJIMYECTBO 136

YACOB I1O ITPOTPAMME




11 KJIACC

Ne
/o

HaumenoBaHue
pa3iesoB U TEM
y4eOHOI0 IIpeIMeTa

KonuuecTBo
4acoB

[IporpammHoe conepxanue

OcHOBHBIE BUJIbI I€SITEILHOCTH
o0y4Jaromuxcs

Pa3znen 1. Teopernueckue ocH

oBbI HHGOPMATHKH

1.1

Nudopmarms
U uH(}OPMAIIMOHHbBIE
IPOLIECCHI

10

TeopeTndeckue noaX0AbI K OLICHKE
KOJIM4Y€ECTBAa HH(POPMaALIUU.

3aKOH aJINTUBHOCTH UH(OPMALIHH.
®opmyna Xaptiu. Uadopmarus u
BeposATHOCTh. Popmyina [llenHoHa.
ANTOPUTMBI CKaTUS JaHHBIX.

AnroputMm RLE. Anroputm Xaggdmana.

Anroputm LZW. Anroputmsl cxaTust
JAHHBIX

C IOTEpSIMU. Y MEHBIIICHUE TITyOUHbI
KoaupoBaHus 11Beta. OCHOBHBIE HJIEH
anroputMoB cxatus JPEG, MP3.
CkopocTh nepeayn JaHHbIX.
3aBUCHUMOCTh BpEMEHH Tiepeaun

oT UHGOPMAITMOHHOTO 00bEMA JaHHBIX
U XapaKTepUCTUK KaHaja CBS3H.
[Tpr4rHBI BOSHUKHOBEHHS OIINOOK
npu nepeaade qaHHbix. Kopl,
MO3BOJISAIOIIME OOHAPYKUBATh U
UCTIPaBIIATH OMIMOKH, BOSHUKAIOIINE
npu nepenave qaHHbIX. PaccTosHme
XsmmuHra. KognpoBanue

XapakTepu30BaTh pa3IMIHbIC
TEOPETUUECKHUE MOIX0/IbI K OLICHKE
KOJIMYECTBa MH(POPMAITUH.

OnuceIBaTh U3y4aeMbI€ AT OPUTMBI
CKaTus JIaHHBIX, CPABHUBATH
pe3yabTaThl X PabOTHI.

Pemiars 3a1aun Ha onpeiesieHre
BPEMEHHU TE€pe/IauM JaHHBIX 110 KaHaTy
CBSI3U C U3BECTHBIMH XapPaKTEPUCTUKAMHU.
[TosICHATH IPUHITUITEI OOHAPYKEHUS

Y WCIIpaBJICHUS OITHOOK TPH TIepeaade
JIAHHBIX C IIOMOIIBIO
MOMEXO0YCTONYUBBIX KOJOB.

[TosicHATh 3HaUECHUE TOHATHI
«CHCTEMay, «IOJICUCTEMA,
«cucTeMHbIN 3D PexT,

«yTIpaBJICHHUEY; 3HAUEHUE 0OpaTHOU
CBSI3U JJIS JOCTHIKCHUS 1IN
YIIPaBJICHUS.

Ilpakmuueckue padomeot.

1. Coicamue oannwvix ¢ nomowvio
aneopumma RLE.




¢ moBTOpeHueM 6uToB. Koibl
X3MMUHTA.

Cuctempl. KOMITOHEHTBI CHCTEMBI M1 MIX
B3aumoJieiicteue. CucreMHbit 3G exT.
VYrpasnenue Kak HH(POPMaMOHHBIN
nporecc. ObpartHas CBsI3b

2. Corcamue OaHHbIX ¢ NOMOUBIO
aneopumma Xagppmana.

3. Corcamue OanHbIX ¢ nomepsamu
(anecopummer JIPEG, MP3).

4. [lomexoycmotiuugble KOObl

1.2

MopaemipoBanue

Monemu n mogenupoBanue. Llens
MOJIEIIMPOBaHMs. AJIEKBaTHOCTb
MOJIEH MOJIETUPYEMOMY OOBEKTY WIIH
IPOLECCY, UETU MOJEIUPOBAHMUS.
dopmanuzanus NPUKIAIHBIX 33/1a4.
[IpencraBnenne pe3yapTaToB
MOJEJIMPOBaHUs B BUJE, YIOOHOM

JUTSL BOCTIPUSITUSL YETIOBEKOM.
['padmueckoe npeacTaBiIeHUE JaHHBIX
(cxeMbl, TaOHIIBI, TPAPUKH).

I'padpr. OcHoBHBIC TOHATHA. Buab
rpados. Onucanue rpadoB ¢ MOMOILbIO
MaTpHIL] CMEKHOCTH, BECOBBIX MaTpPHII,
CIINCKOB CMEXHOCTH. Peuienue
ANTOPUTMUYECKHX 33]1a4, CBSI3aHHBIX
¢ aHayM3oM rpadoB (mocTpoeHue
ONTUMAJIBHOTO MYTH MEXIY
BepLIMHAMU rpada, onpeaesieHue
KOJIMYECTBA PA3IMYHbIX MyTEH MEXKIY
BEPIIMHAMH OPUEHTHPOBAHHOI O
AIMKJINIECKOTOo rpada).

JlepeBbsi. bunapnoe aepeBo. JlepeBbs

OnpenensTe NOHATHS «MOJIETbY,
«MOJICIIMPOBAHUE.
Kiaccuduumpoats Mogenu

110 3a/IaHHOMY OCHOBAaHHUIO.
OnpenensTe Ueab MOJIECTUPOBAHUS

B KOHKPETHOM CIIydae.

[IpuMeHSTh anTOPUTMBbI HAXO0XKICHUS
KpaT4yauIlnX IyTe MEXy BEpIINHAMUA
OpPUEHTUPOBAHHOTO Tpada.
[IpuMeHATh anropuTMBbl ONPEIEICHUS
KOJIMYECTBA PA3JIMYHBIX MYyTeU MEXKAY
BEPIIMHAMH OPUEHTHUPOBAHHOTO
AIUKINYECKOro rpada.

[IpuBOIUTH MPUMEPHI UCTIOIB30BAHUS
JIepeBbEB U TpadoB MPH OMKUCAHUN
00BEKTOB U MPOLIECCOB OKPYKAIOLIETO
MUpa.

Ctpoutsb nepeBo nepedopa BapuaHTOB.
XapakTepu30oBaTh UTPY KaK MOJIEIb
HEKOTOPOU CUTYAILUU.

JlaBaTp onpeneneHre BoIMTPBILIHON
CTPaTEruM.




noncka. CrrocoOb1 00X0/1a AepeBa.
[IpencraBienue apupmMeTUIECKUX
BBIPA)KEHUM B BUJIE JIEPEBa.
JIMCKpETHBIE UTPBI IBYX UTPOKOB

¢ nonHOU nH(popMmarmei. [Toctpoenune
7iepeBa nepedopa BapuaHTOB, ONTUCAHUE
CTpaTeruu UTphl B TAOIUYHOU popme.
Briirpeiiiabie 1 MPOUTPHIIITHBIE
MO3ULIMH. BBIMTPBILIHEIE CTPATETUN.
CpencrBa HCKYCCTBEHHOT'O MHTEIUIEKTA.
CepBHrChI MalIMHHOTO NIEPEBO/IA U
pacro3HaBaHusl YCTHOM peYM.
KorHutuBHBIE CEPBUCHI.
Nnentudukaius u nouck
U300paKeHUH, pacrio3HaABaHUE JIULI.
Camo00yJaronuecs CHCTEMBI.
NckyccTBEHHBI HHTEIUIEKT

B KOMIIBIOTEPHBIX UTPAX.
Hcnonp3oBanue METON0B
VCKYCCTBEHHOI'O MHTEIIIIEKTA

B 00YJarOIIUX CUCTEMAaX.
Hcnonp3oBanrne METOI0B
VCKYCCTBEHHOI'O MHTEIIJIEKTA

B poOOTOTEXHUKE. IHTEpHET BelIeH.
[TepcniekTuBbI pa3BUTHS
KOMITbIOTEPHBIX MHTEJUICKTYJIbHBIX
cucrem. HelipoHHsle ceTu

OnuchiBaTh BEIUTPHIINIHYIO CTPATETUIO
B 3aJIaHHOW UTPOBOM CUTYallUU

B (hopme niepeBa WK B TAOTUIHON
dbopme.

[TosICHATH MOHATHSA «UCKYCCTBEHHBIN
UHTEIIEKT», «MAIIMHHOE 00 y4eHUEY.
[IpuBOIMTE IpUMEpPSHI 33124,
peaeMbIX ¢ MOMOUIBIO
HCKYCCTBEHHOI'O UHTEIIIEKTA.
Ilpakmuueckue padomut.

1. Ilouck eviucpviunol cmpameauu

8 U2pe ¢ NOAHOU UHGoOpMayuel.

2. Cpedcmea uckyccmeenHo20
uUHmMesnnIeKma

Hroro no pazneny
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Pa3nes 2. AnroputMbl M NPpOrpaMMHPOBaHHE

2.1 | DneMeHTHI Teopun 6 dopmanu3anus MOHATUS aITOPUTMA. [TosICHATH MOHATHS «BBIYUCIUTEIbHBIN
aIrOpUTMOB Maivna Teropunra Kax IIPOLIECCY, «CIOKHOCTh AJITOPUTMAY,

YHUBEPCAJIbHASI MOJIEIIb BBIUYHUCIICHUM. «3(PHEeKTUBHOCTD aITOPUTMAY.
Tesuc Yépua—Trropunra. [TpuBoauts npumMepsl 3PPEKTUBHBIX
Mawwuna Ilocma. aJITOPUTMOB.
Hopmanvhwvie ancopugmer Mapkosa. CocTaBysITh IPOrpaMMBbl JIJIs1 MAILIMHbI
Ancopummuuecku nHepaspewumbvie ThropuHra.
3ao0auu. 3a0aua ocmanoaa. Hcnonvzosams Hopmanvhble
Hesoszmoocnocmo aemomamuueckou aneopugpmer Maproasa.
OMAAOKU NPOSPAMM. JlaBaTh OLIEHKY CJIOKHOCTH U3BECTHBIX
O1neHKa CI0KHOCTU BBIYMCIICHUM. aJIrOPUTMOB.
Bpems pabotel 1 00béM ucnionbzyeMolt | Ilpaxkmuueckue padomot.
MaMsITH, UX 3aBUCUMOCTb OT pa3mepa 1. Cocmasnenue npocmoii npocpammol
UCXOMHBIX HaHHBIX. O1eHka o151 mawunsl Toiopunea
ACMMITOTUYECKOMN CII0KHOCTHU
aIrOpUTMOB. AJITOPUTMBI
MOJIMHOMMAIBHOM CIIOKHOCTH.
[lepeGopnbie anroputmsl. [Ipumepsl
Pa3IMYHBIX AJITOPUTMOB PEIICHUS
OJTHOM 3a7a4M, KOTOPBIE UMEIOT
Pa3IMYHYIO CJIOKHOCTh

2.2 | AnmropuT™BbI 28 [Touck mpoCTHIX YKCEN B 3aJaHHOM Hcnons30BaTh adropuT™M «pemieTo

U CTPYKTYPBI JaHHBIX

JMATIa30He C TIOMOIIBIO ATOPUTMA
«pemieto DpaTocheHay.
MHuoropa3psiiHbIe TIeNble YHCIIa,
3aJ1a4¥l JUIMHHOM apu(PMETHKH.

OparocdeHnay 11 Moucka MpoCThIX
4yycen B 33JaHHOM JIMaIla30He.
[TosicHATH MPUHIUIIBI 00PaOOTKU
MHOTOPA3PSIAHBIX LIEJIBIX YUCEN




CrnoBapu (acconMaTuBHbIE MACCHUBHI,
O0TOOpaXkeHUs1). XAII-TaOJIUIIBI.
[TocTpoenue andaBUTHO-4ACTOTHOTO
CJIOBaps JUIS 3aJIaHHOTO TEKCTA.
Ananuz mexcma Ha ecmecmeeHHOM
A3viKe. Bvloenenue
nociedosamenbHocmell no waoJioHy.

Pezynapuvie evipascenus. Yacmommnuwiii

ananus.
Crexu. AHaINU3 TPaBUILHOCTH
CKOOOYHOT0 BhIpaKeHUS. Briuncienue
apu(METUIECKOTO BBIpAKECHUS,
3alMCAHHOTO B MOCT(UKCHOU (popme.
Ouepenu. Mcnonbs3oBanue ouepeau
JUIs BPEMEHHOI'O XPAaHEHUSI TaHHBIX.
Ceasnvie cnucku. Peanuzayusa cmexa u
ouepeou ¢ NOMOWBIO CEAZHLIX CNUCKOS.
Anroputmsl Ha rpadax. [Tocrpoenue
MUHHMAJILHOTO OCTOBHOTO JiepeBa
B3BEIICHHOIO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada.

006x00 epacgha 6 2nyouny. 06x00 epaga
6 wupury. KonmuecTBo pa3InyHbIX
IIyTEN MEXY BEPILIMHAMU
OPUEHTUPOBAHHOTO AIUKIMYECKOTO
rpada. Anroputm JlerKkcTpsbl.
Aneopumm Dnotioa—Yopwanna.

U PEATM30BbIBATH COOTBETCTBYIOIIHE
AJITOPUTMBI Ha SI3bIKE
IPOTPaMMHPOBAHHUSI.

[TpuMeHsTH crioBapy (acconUaTHBHBIC
MacCHUBBI, OTOOpakeHUs1) B 3a/1a4ax
00pabOTKHU JTaHHBIX.

BrInonHsTh NpocTOl aHaIu3 TeKCTa
Ha €CTECTBEHHOM SI3bIKE, B TOM UHCIIE
C MCTIOJIb30BAHUEM PETYJISIPHBIX
BBIPAKCHUM.

[TosicHATH IPUHITUTIBEI pA0OTHI CTEKA
¥ OYEPE/IH, UCIIOIH30BATh CTCKU

U OUepe/IM NSl PeIeHUs
AITOPUTMUYECKUX 33]1a4.
Peanu3oBbIBaTh U UCIIONB30BATH
JIBOUYHBIC (OMHAPHBIC) JACPCBbHSI

U Tpadbl A1 penieHus 3aaa4
00pabOTKHU JTaHHBIX.

Hcnonp3oBaTs fHHAMHUYECKOE
IPOrPaMMHPOBAHUE

JUTSI BBIYMCIICHUS] PEKYPCUBHBIX
GbyHKIMN, TOICUETa KOTMIECTBA
BapUAHTOB M PEIICHUS 3aa9
ONTHMHU3AIINH.

Ilpakmuueckue pabomoi:

1. Ilouck npocmuix uucen 8 3a0aHHOM
ouana3zoue.




J[epeBbs. Peanmuzanus nepesa

C TIOMOUIBIO CCHUIOYHBIX CTPYKTYD.
JIBonuHble (OMHAPHBIE) IEPEBbSL.
[TocTpoenue aepena AJis 3aJJaHHOTO
apu(PMETUUECKOTO BBIPAKECHUSI.
PexypcuBHBIE anropUTMBI 00X01a
nepesa. Vcrionb3oBaHue cTeka u
ouepenu Jij1si 00Xo/1a iepena.
JlnHamMu4eckoe mporpaMMHUpPOBAHKE
KaK METO/I PellIeHUs 3a/1a4 C
COXPaHEHHUEM ITPOMEXKYTOUHBIX
pe3yJIbTaTOB. 3aJ1aul, PEIUIAEMBIE C
MOMOIIBIO TUHAMUYECKOTO
POrpaMMUPOBAHMS: BEIYUCIICHUE
PEKYPCUBHBIX ()YHKITUH, TOACUYET
KOJIMYECTBA BApUAHTOB, 3a]1a41
ONITUMU3AITAN

2. Peanuzayus evluucienuil

€ MHO20PA3PSOHBIMU YUCTAMU.

3. llocmpoenue arghasummo-
YACMOmMHO20 Cl08aps OJisl 3A0AHHO20
mekcma.

4. Ananuz mexcma Ha ecmecmeeHHOM
A3bIKE.

5. Buiuucnenue apugpmemuuecxkoco
BbIPAdICEHUS, 3ANUCAHHO20

6 nocmauxcHoll ghopme.

6. Hcnonvzosanue ouepeou.

7. Hcnonvsosanue oepesves

OJ151 8LIYUCTICHUS APUPMemULecKux
BbIPANCEHU.

8. Bovluucienue OnuHbl Kpamyaiuie2o
nymu mesicoy sepuuHamu epagpa
(aneopumm /letixcmpeot).

9. BvluucneHnue pexypcusHulx QyHKyulL
€ NOMOWBIO OUHAMUYECKO2O
NPOSPAMMUPOBAHUSL.

10. Iloocuém xonuwecmea sapuanmos
€ NOMOWBIO OUHAMUYECKO2O
NPOSPAMMUPOBAHUSL.

11. Pewenue 3a0ay onmumuzayuu

€ NOMOWBIO OUHAMUYECKO2O
NPOSPAMMUPOBAHUSL




2.3 | OcHOBBI OOBEKTHO- 16 [TonsiTue 00 0OBEKTHO- [TosicHATH OCHOBHBIE IPUHIIUIIBI
OpPUEHTHUPOBAHHOTO OpPUEHTHUPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
MIPOTrPaMMHUPOBAHHUS nporpammupoBannn. OOBEKTH U IPOTPaMMHPOBAHHUSI.

kJjacchl. CBOMCTBA M METOJIbI 00BEKTOB. | [IpoeKTHPOBATh U HCIOIH30BAThH
OOBEKTHO-OPUEHTUPOBAHHBIN aHAJINU3. | MPOCTHIE KJIACChl 0OBEKTOB.
Pa3paboTtka mporpaMM Ha OCHOBE [IpoekTupoBaTh nEpapxru KIaccoB
00BEKTHO-OPUEHTUPOBAHHOTO MOJX0/A. | JIJIsl OMMCAHUSI PEMETHOM
WNukancynsius, Hacneq0BaHue, oOJ1acTH.
noIMMOp(HU3M. Pa3pabaTeiBaTh IpOrpaMMBI
Cpenpl ObICTpO pa3zpabOTKH ¢ rpaduyeckuM UHTEphHEHcoM.
nporpamm. [IpoektrpoBanue N3yuaTte BTOpOU SI3BIK
uHTepdeiica Mmoab30BaTes. IPOTPaMMHPOBAHHUS
Hcrionb30Banue roTOBBIX yIpaBisdeMblX | Ilpakmuueckue pabomet:
AJIEMEHTOB JIJIs1 TOCTPOCHUS 1. Hcnonvsosanue 2omogwvix k1accog
uHTepdeiica. 8 npocpamme.
O0630p A3BIKOB TPOrpaMMHPOBAHHS. 2. Paspabomka npocmotii npoepammol
[TonsiTue o mapagurmax C UCNONIb308AHUEM KIACCOS.
IporpaMMHpOBaHUs. M3yuenue 3. Paspabomka xknacca,
8MOPO2O A3bIKA NPOSPAMMUPOBAHUSL UCNONbL3YIOWe20 UHKANCYIAYUIO.
4. Paspabomka uepapxuu Kiaccoa.
5. Paspabomka npocpammol
¢ epaghuueckum unmepgheticom
Htoro mo pazneny 50
Pa3nen 3. UndopManiuoHHbIe TEXHOJIOTUH

3.1 | KommnbroTepHo- 8 OTanbl KOMOBIOTEPHO- Briienars sTansl KOMOBIOTEPHO-
MaTeMaTU4eCKOoe MaTEeMaTUYECKOTO MOICTUPOBAHMS: MaTEMaTUYECKOTO MOICIIMPOBAHUS
MOJIETTUPOBAHUE MOCTAHOBKA 3ajauu, pa3paboTka Y PEaM30BbIBATh UX C TOMOIIBIO




MO/IEJIA, TECTUPOBAHUE MOJIEIIH,
KOMIIBIOTEPHBIN

AKCIEPUMEHT, aHAJIU3 PE3YJIbTATOB
MOJEIUPOBAHMS.

Jluckpetu3zanus Ipu MaTeMaTUIE€CKOM
MOJEIUPOBAHUM HEMTPEPHIBHBIX
npoueccoB. MoaenmpoBaHue
NBIKEHUS. MoaennpoBaHue
OMOJIOTMYECKUX CUCTEM.
MaremaTuyeckre MoJ1enu

B SKOHOMMUKE. BrrunciurensHbie
AKCIIEPUMEHTHI C MOJICIISIMH.
Komnviomepnoe mooenuposanue
cucmem ynpaeieHus.

O6paboTka pe3ynbTaTOB
sKcHepuMeHTa. MeToa HauMEeHbIINX
KBaJpaToB. OIEHKA YHCIIOBBIX
apaMeTpoB MOJCIUPYEMBIX OOBHEKTOB
U npoueccoB. BoccranoBnenue
3aBUCHMOCTEN I10 pe3ysbTaTaM
AKCIIEpPUMEHTA.

BepositHocTHBIE MOJIETIH. METOIBI
Momnte-Kapmo. UmMutanmonsoe

Mo ienupoBanre. CucTeMbl MacCOBOTO
00CITy>)KMBaHUS

IPOrpaMMHOTO 00eCTICUCHHS.
[TosicHATE HEOOXOMUMOCTD U CYIITHOCTh
JTUCKPETU3AIUN TIPU PEIICHUN
BBIYHCIIMTEIBHBIX 337124 C MOMOIIIbIO
KOMITBIOTEPOB.

Hcnonb30BaTh UMHUTAIIMOHHOE
MOJICTTUPOBAHKE, B TOM YHCIIE Ha
OCHOBE BEPOSITHOCTHBIX MOJIEIICH.
OO0pabaThIBaTh pe3yIbTaThI
AKCTIEPUMEHTA.

Ilpakmuueckue padomut:

1. Mooenuposanue osusxicenus.

2. Mooenuposanue 6uonocuueckux
cucmem.

3. Umumayuonnoe mooenuposanue
¢ nomowvto memooa Monme-Kapo.
4. Obpabomka pe3yromamos
9KCHepuMeHma




3.2

ba3pr nanHbBIx

10

TabauuHbIe (PENAIMOHHbBIE) 0a3bI
naHHBIX. Tabnuia — mpeacTaBieHUe
CBEZICHUI 00 OTHOTUITHBIX 00BEKTAaX.
[Tone, 3amuce. Kimrou Tabmunel. Padbora
C TOTOBO# 0a30ii TaHHBIX. 3aMOIHEHUE
6a3el manHbIX. [lowck, copTUpoBKa U
(GuIbTpanys TaHHBIX. 3aMpPOChI

Ha BBIOOPKY JIaHHBIX. 3aMPOCHI

C mapaMeTpamMu. Beraucisemble moss
B 3aIIpocax.

MHuorota0an4HbIe 0a3bl JaHHBIX.
Tunsbl cBsi3eit Mex Ay TaOIUIIAMH.
Buenmuii karou. LenoctHocTs 6a3bl
JTaHHBIX. 3aIPOCHl K MHOTOTA0JIMIHBIM
0a3aM JaHHBIX.

OcHoBHble NPUHYUNBL HOPMATUZAYUU
6a3 oannwix. A3vIK ynpasneHus
oannvimu SQL. Cozoanue npocmoix
3anpocoe Ha azvike SQL Ha evibopky
OQHHBIX U3 OOHOU MAOIUYBL.
Hepensayuonnvie 6azvl 0anubix.
Oxcnepmmvble cucmemul

XapakTepu3oBaTh 0a3y TaHHBIX KaK
MO/JIeJIb MPEIMETHON 00JIACTH.
[IpoekTpoBaTh MHOIOTA0JIMYHYIO 0a3y
TaHHBIX.

OcyIIecTBIIATh BBOJ U PEIaKTUPOBAHHE
TaHHBIX.

OcyIecTBIATh COPTUPOBKY, TTOUCK

¥ BBIOOD JIaHHBIX B TOTOBOM 0aze
JTaHHBIX.

dopMHUpOBaTh 3aIPOCHI HA TIONCK
TAHHBIX B CPEJIe CUCTEMBI YIIPABICHUS
0a3zaMu TaHHBIX.

VYnpapnars 623011 JaHHBIX

C TIOMOIIBIO MPOCTHIX 3aIIPOCOB

Ha s3b1Ke SQL.

[TosicHSTH 00JIaCTH MPUMEHEHHS,
JOCTOMHCTBA U HEJIOCTATKH
HEPEJIAIIMOHHBIX 0a3 TaHHBIX

B CPaBHCHUH C PEJISILIMOHHBIMH.
Ilpakmuueckue pabomot:

1. Paboma c comoeoti 6a30ti 0aHHbIX.
2. Pazpabomka muocomabauunoti 6aswvi
OAHHbIX.

3. 3anpocwl k MHO2OMAabAUYHOU Oasze
OAHHBIX.

4. Vnpaenenue 0anHbIMU C NOMOWBIO
a3vika SQL




3.3 | BebG-caiithl 14 Nurtepuer-ipunoxenust. [lonsitue o [TosICHSTH IPUHIIUITBI TEXHOJIOT MU
CEPBEPHON U KIMEHTCKOM YacTAX caiiTa. | «KJIMCHT — CepBEP» Ha IIPUMEPE
TexHOIOTHS «KIIMEHT — CEPBEPY, €€ B3aMMO/ICHCTBUS Opay3epa
JIOCTOMHCTBA U HepocTaTku. OCHOBBI u BeO-cepBepa. Co3gaBaTh MPOCTHIE
sa3pika HTML 1 kackagHbIx TaOIHII BEO-CTpaHUIIbI, UCIIOJIb3YS S3BIK
cruiieit (CSS). Cuienapuu Ha sI3bIKe pasmeTkn HTML, kxackaaabie TaOJIUIIBI
JavaScript. ®opMbl Ha BeO-CTpaHHUIIE. CTHJICH M CIICHAPHH Ha SI3BIKE
Pa3melienne Be6-caiiToB. Yciyra JavaScript. OnuchIBaTh TEXHOJOTHIO
XOCTHHTa. 3arpy3ka (aijoB Ha CalT pa3MeleHus CauToB B ceTu VIHTepHeT.
Ilpakmuueckue padomot.
1. Coz0anue mexcmoegoti
8eO-cmpaHuybi.
2. Co30aHue 6eb-cmpaHnuybl,
sKIIOYAIOUel MYIbMUMeOUliHble
00veKxmol (PUCYHKU, 36YKOBblE OAHHbIE,
610€0).
3. Ogopmnenue cmpanuyvl ¢ NOMOUbIO
KACKAOHBIX Mabuy cmuiell.
4. Ucnonv3osanue cyenapues Ha s3vike
JavaScript
3.4 | KomnbroTepHas 8 BBoja n300pakeHnii ¢ HCIIOJIb30BaHUEM | BBITIOIHATE 0011YI0 KOPPEKITUIO
rpaduka Pa3TUYHBIX U(PPOBBIX YCTPOUCTB U (PPOBBIX N300PAKEHUH.

(mpoBsIX GoToanmapaToB U
MHKPOCKOIOB, BUAEOKAMED, CKAHEPOB
U IPYTUX YCTPOWCTB).

['padpuuecknii pegakrop. Paspemienue.
Kanpuposanue. McnpaBnenue

[IpumMeHATh UHCTPYMEHTHI
rpaduueckoro peakTopa K OTIeIbHBIM
00J1acTsIM U300paKEHUS.

CTpouTh MHOTOCIIOMHBIC NU300PaKCHHUS
C WCIIOJIb30BAaHUEM MAaCOK, TOTOBUTh




IIEPCIEKTUBEI. | cTOorpamma.

Koppekiust ypoBHEH, KOppeKIHs 1[BETA.

OO6ecrBeurBaHUE IIBETHBIX
n3oopaxxeHuit. Perymnb. PaGoTa

¢ obnactsimu. OUIBLTPHI.
MHorocnoitHbIe H300pakeHUSI.
TekcroBele cion. Macka cios.
Kanansl. CoxpaHeHue BbIJIEIEHHON
obnactu. [ToaroroBka uumrOCTpaIui
JU1s1 Be0-CaliTOB. AHUMUPOBAHHBIE
M300paKeHUs.

Bekropnas rpaduxka. [IpumMuTHBEIL.
N3meHnenue nopsiaka 3JI€MEHTOB.
BripaBHuBaHue, pacupeneicHue.
I'pynimuposka. Kpussie. @opmarsl
BEKTOPHBIX PUCYHKOB. Vcnob30Banue
KOHTYpOB. BekTopuzanus pacTpoBbIX
U300paKEHUH.

[TpyuHLMIBI TOCTPOCHUS U
pEIaKTUPOBAHUSA TPEXMEPHBIX
Mmopaener. CeToyHbIe MOIEH.
Marepuansl. MoaenupoBaHue
MCTOYHHUKOB OcBenieHus. Kamepsr.
AnnutuBHbIe TexHoorHH (3D-
npuHTepsl). [ToHsTHE O BUPTYaIbHOMN
PEATBHOCTH U TOTIOJITHEHHOM
pEaIbHOCTH

WUTIOCTPAIIAU JISl pa3MeIlleHUs
Ha BeO-caiiTax, co3/1aBaTh
aHUMHUPOBaHHBIC N300paKEHUA.
Co3znaBaTh BEKTOPHBIE U300paKEHUS

C TIOMOUIBIO PEAAKTOPA BEKTOPHOM
rpaduiKu WM HHCTPYMEHTOB
TEKCTOBOT'O IIPOIeCccopa.
Ilpakmuueckue padomuwi:

1. Obpabomxa yugposwvix
Gomoepaguii (kaopuposanue,
UCnpasiieHue nepcneKmuenl, KOppeKyusl
YposHell, KOppeKyusl Yyeema,).

2. Pemyww yughposwix pomoepadhuii.
3. Mnoeocnoiinvie uzoopasicenus.

4. AnumuposanHvle u306padiceHus.

5. Bexmopnas epaghuxa




3.5 | 3D-monenupoBanue 8 [TpuHLIMIIBI TOCTPOCHUS U [TosICHATH IPUHIIUIIBI TOCTPOCHUS
peIaKTUPOBAHUS TPEXMEPHBIX TPEXMEPHBIX MOJICIICH.
Mojeneii. CeTouHbIE MOJIEINH. BrIMoTHATH onepanuu mo mocTpOeHUIo
Marepuansl. MojenupoBaHue U PEIaKTHPOBAHUIO TPEXMEPHBIX
HWCTOYHHUKOB OcBelleHus1. Kamepsl. MOJIEJIEN.
AnautuBHbIe TexHooruu (3D- Pa3zmemaTte Ha BUPTYyanbHOU CLIEHE
OPHUHTEPEHI). HMCTOYHUKH OCBEIICHUS U KaMEephl.
[ToHsaTHE O BUPTYaIBHON PEATBHOCTH [IpuBOIUTH MPUMEPHI UCIIOIB30BAHMS
U JIOTIOJIHEHHOW peabHOCTH TEXHOJIOTUH BUPTYaIbHOMN
U JTOTIOJIHEHHOW PeabHOCTH.
Ilpakmuueckue padomowi:
1. Coz0anue npocmwix mpéxmepHuix
Mooernel.
2. Cemoynble mooenu.
3. Penoepune
Hroro no pazneny 48
PesepBHOE BpeMs 20
OBILIEE KOJIMYECTBO 136

YACOB IIO ITPOTPAMME
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