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@denepanbHas pabodas mporpamma Mo ydebHomy mnpenmetry «HHbopmaTukay
(yroyOnéHHplli ypoBeHb) (IpeaMeTHas o0acTh «MaTteMmarrka u nuHpopMaTrkay) (Janee
COOTBETCTBEHHO — TMporpaMma 10 HHpOpMaTHKe, HWH(OpPMATHKA) BKIOYACT
MOSICHUTENBHYIO 3aIMCKY, COIEpKaHUEe OOYUCHHS, INIAHUPYEMbIC PE3YIhTaThl OCBOCHHUS
MPOrpaMMbI 110 HTHPOPMATHKE, TEMATHIECKOE TUIAHUPOBAHUE

Conmepxanre  OOy4YeHHsS] pPacCKpbhIBaeT COJCpXKaTeNbHbIC JIMHUU, KOTOpPHIS
npearaloTes g 00s3aTeIbHOTO M3YUYSHHUS B KaXKJIOM Kjlacce Ha YPOBHE CPEIHETO
oO1ero ooGpazoBaHuUsl.

[Tnaaupyempie pe3ysbTaThl OCBOSHUS MPOTPaMMBI MO HH(OPMATHKE BKIIOYAIOT
JUYHOCTHBIE, METAaIlpPeAMETHBIC PE3yJIbTaThl 3a BECh IMEpHUOa OOydYeHHS HAa ypPOBHE
cpemHero o0Iero o0pa3oBaHus, a TakKe MPEAMETHBIE JOCTHXKCHUS OO0yYaroIierocs
3a KaXXJIbIi TOJ] O0y4eHHS.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no wuHpopMaTuke (YriyOJE€HHBIH YPOBEHb) HA YpPOBHE CPEIHErO
oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TPEOOBaHUU K pe3yjbTaTaM OCBOCHUS
OCHOBHOM  00pa3oBaTEIbHOM  MpPOrpaMMbl  CPEIHEro  00mero  oOpa3oBaHus,
npenacrasieHHbix B ®I'OC COO, a Takxke (enepanbHOil pabouelt MNporpaMmbl
BOCITUTAHUS.

[Iporpamma 1o mHpopmaTuKe NaET MPEACTaBICHUE O LENIX, OOIIel CTpaTeruu
oOy4eHHMsI, BOCOUTAHUS U Pa3BUTUS OOYYaIOIIMUXCS CPEACTBAMU Y4YEOHOro mpeaMera
«MHdpopmatrka» Ha yriayOJIEHHOM YpOBHE, YCTaHABIMBAET 00s3aTEIbHOE MPEIMETHOE
coliepaHue, NpeaycMaTpUBaeT €ro CTPyKTypHUpOBaHUE MO pas3jiellaM M TeMaM Kypca,
ONpeleNseT pacupeleseHue ero Io kiaccaMm (rogam HW3y4yeHus), OJAET MPUMEPHOE
pacnpesenenrue yueOHbIX 4acoB MO TEMaTHUYECKUM pasjielaM Kypca U PEKOMEHIYEeMYIO
(MpUMEpHYI0) TMOCIENI0BATEIbHOCTh WX HW3YYEHUS C YUYETOM MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX CBSA3€H, JIOTMKM Y4eOHOTO MpOLEcca, BO3PACTHBIX OCOOEHHOCTEH
00yJaroImxcs.

[Iporpamma 1o uH(MOpPMATHKE OIpEAesieT KOJMYECTBEHHbIE U KaueCTBEHHbBIC
XapaKTEPUCTUKU Y4eOHOro Marepuaina Jjs KaXJoro roja H3y4YeHHs, B TOM YHCIIE
JUISL  COZAEPKATEJIbHOTO HAIMOJHEHUS pa3HOTrO BHUAA KOHTPOJIS (MIPOMEKYTOUHOM
aTTecTaluid OO0y4YarolIMXCsl, BCEPOCCHUICKUX MPOBEPOUYHBIX pPabOT, roCyAapCTBEHHOU
uTOroBol arrecraumu). Ilporpamma mno wuHbOpMaTHKe SBISETCA  OCHOBOM
JUISL COCTaBJIEHHMS ABTOPCKMX YYEOHBIX MpPOrpaMM U Yy4eOHHMKOB, MOYPOUHOIO
IJIAaHUPOBAHUSI Kypca YUUTEIIEM.

NudopmaTtuka B cpenHem o0111eM 00pa30BaHUM OTPAXKAET:

CYLIHOCTh HH()OPMATUKN KaK HAYYHOUN JUCILMILTUHBI, U3YyYaroIlel 3aKOHOMEPHOCTH
OpPOTEKaHUsT M  BO3MOXHOCTM  aBTOMAaTH3alMd  HH(OPMALMOHHBIX IPOLIECCOB
B PA3JIMYHBIX CHUCTEMAX;



OCHOBHBIE 00J1aCTU MPUMEHEHHsI UHPOPMATUKHU, MPEX]IE BCEr0 MH(POPMALMOHHbIE
TEXHOJIOTHH, YIPABICHUE U COIIMAIBHYIO ChEpY;

MEXKIUCITUIUTMHAPHBIN ~ XapakTep  uHGoOpMaTuku W HMHPOPMAIMOHHOU
NEeSATETbHOCTH.

Kypc wundopMaTtuku i ypoBHS cCpemHero oOmero oOpa3oBaHUS SBISCTCS
3aBEpIIAIOIIUM JTAllOM HENpPEephIBHOM MOATOTOBKUA OOydYalIMxXcsa B 00yacTu
uHpopMaTUKU W UHOOPMAIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHH, OMUpaeTcs
Ha COoJIep’KaHue Kypca MH(POPMATUKKU YPOBHS OCHOBHOIO 00IIero 0Opa3oBaHUs U OIBIT
MOCTOSIHHOTO TMPUMEHEHHSI MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHM, Naér
TEOPETUIECKOE OCMBICIIEHUE, HHTEPIPETAIIUIO U 0000IIIEHHE ITOTO OTbITA.

Pesynbratel  yrnyOn€éHHOTO  YpOBHS ~ M3YyuyeHUs ~ y4eOHOro  mpeaMmera
«Hdopmarrkay OpUECHTUPOBAHBI HA MOJIYYCHUE KOMIETEHTHOCTEH JJIsi MOCHIE Ty OIeH
npo(eCcCUOHATIBHON IESITENIbHOCTH KaK B paMKaxX JaHHOW MpeaMETHON 001acTH, Tak
U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B CEO0s:

OBJIAJICHUE KIIFOUEBBIMU MOHATUSIMU U 3aKOHOMEPHOCTSIMHU, HA KOTOPBIX CTPOUTCS
JaHHasT TpeIMeTHass 00JIacTh, PaClO3HABAaHUE COOTBETCTBYIOIIUX WM IPU3HAKOB U
B3aMMOCBSI3€H, CIOCOOHOCTh JAEMOHCTPUPOBATH PAa3IUYHbIE MOIXOIbl K H3YUYEHHIO
SIBJICHUM, XapaKTEPHBIX JJIs1 U3y4aeMOU MpeIMEeTHON 00J1acTH;

YMEHHE PElIaTh TUIOBBIE MPAKTHUYECKUE M TEOPETUUYECKHUE 3a/a4M, XAPAKTEPHBIE
JUTSl KICTIOJIb30BAHMSI METOJIOB M HHCTPYMEHTApHsl TAHHOW MPEAMETHOU 00J1acTH;

HaJIMyue MPEJCTABICHUN O TaHHOW MPEIMETHOW 00JIaCTH KaK IETOCTHON Teopuu
(COBOKYITHOCTH TE€OPHil), OCHOBHBIX CBSI3SIX CO CMEXHBIMU 00JIACTSIMU 3HAHUM.

B pamkax yrinyOnéHHOro ypoBHS HU3y4deHUsT WH(GOpPMATHUKU 00eCIeunBaeTCs
LeJICHAIIpaBJIeHHass TOATOTOBKa OOydYalolUXcsl K MPOJOJDKEHUI0  00pa3oBaHuUs
B OpraHusauusix  nOpodeccCHOHaNbHOro  OOpa3oBaHMs IO  CHELHUAIBHOCTAM,
HEIMOCPEICTBEHHO CBA3aHHBIM C LHU(PPOBBIMU TEXHOJOTUSMHU, TAKUM KakK MpOrpamMMHas
WHXKeHepusi, uHopManMoHHass  0€30MacHOCTh,  UH(POPMAIMOHHBIE  CHUCTEMBI
U TEXHOJIOTUU, MOOMJIbHBIE CUCTEMBI U CETH, OOJIbIIIE JAHHBIE U MAITUHHOE O0y4YeHHUE,
MPOMBIIUICHHBIA ~WHTEPHET BEIIEW, WCKYCCTBEHHBIM HWHTEIUIEKT, TEXHOJIOTUU
OecripoBOJHONW  CBA3M, pOOOTOTEXHMKA, KBAHTOBbIE  TEXHOJIOTMH, CHCTEMBbI
pacnpenen€HHOro peecTpa, TEXHOJIOTUH BUPTYAJIbHOW U JIOTIOJTHEHHOM PEaJbHOCTEM.

OcHoBHas 1enb u3yyeHus: yueoHoro npeamera «MupopmaTuka» Ha yriayOnéHHOM
YPOBHE CpEIHEro oOIero ooOpa3oBaHUs — OOECHEYCHHE MJAIBHEHUINIETr0 pPa3BUTHUS
UH(OPMAITMOHHBIX KOMIIETEHITUN 00yYaronerocs, ero roTOBHOCTH K JKU3HU B yCIIOBUSIX
pa3BUBaOIIErocs: MH(MOPMAMOHHOTO 00IIecTBa W BO3pacTarolleil KOHKYpPEHLUU
Ha pbhIHKE Tpynaa. B cBsa3u ¢ »TuMm u3ydenue uHpopmatuku B 10—11 kimaccax A0mKHO
00eCIeYuTh:

c(OPMUPOBAHHOCTh MHPOBO33PEHMS, OCHOBAHHOTO Ha T[OHMMAHUHM POJHU
nHopMaTHKU, UHPOPMAITMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHI B COBPEMEHHOM
00IIIEeCTBE;

c(OpPMUPOBAHHOCTH OCHOB JIOTHYECKOT0 M aITOPUTMUYECKOTO MBIIIJICHHS;



c(OpMUPOBAHHOCTh YMEHUHN pa3ianyaTh (PakThl U OLEHKH, CPABHUBATH OLIEHOUHBIE
BBIBOJIbI, BUAETh HX CBSI3b C KPUTEPHUSIMU OLEHHUBAHUS M CBSI3b KpPUTEPHUEB
C OIpeneaEHHONM CUCTEMOM LEHHOCTEH, MPOBEPSTh HAa JOCTOBEPHOCTh M 0000IIATH
uHpopManuio;

c(hOpPMUPOBAHHOCTH MPEACTABICHUN O BIUSHUM HH(OPMAIMOHHBIX TEXHOJOTHI
Ha JKH3Hb 4YEJOBEKa B OOIIECTBE, IMOHMMAHUE COLMAJIBHOIO, 3KOHOMHYECKOTO,
MOJINTUYECKOTO, KYJbTYPHOIO, IOPUINYECKOTO, MPUPOIHOIO, 3SPrOHOMUYECKOTIO,
MEAMIMHCKOIO U (PU3NOJIOTUYECKOTO KOHTEKCTOB MH(POPMAIIMOHHBIX TEXHOJIOTUH;

OPUHATHE TPABOBBIX U OJTUYECKUX AaCHEKTOB HH(POPMAIMOHHBIX TEXHOJIOTHUH,
OCO3HAHHE OTBETCTBEHHOCTH JIFOJICH, BOBJIEYEHHBIX B CO3JAHME M HCIOJb30BaHUE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE HHPOPMAIIHH;

CO3JaHME YCIOBUM JMJIA pPa3BUTHS HABBIKOB Yy4eOHOH, NPOEKTHOH, Hay4yHO-
UCCIIEJOBATEIbCKOM M TBOPYECKOW  JEATENIbHOCTH, MOTHBALMM  OOyYarolmuxcs
K CaMOpPa3BUTHIO.

B conepxxanun yueOHoro mnpeamera «MHpopMaTuka» BBIAEISIOTCA YEThIPE
TEMaTHYECKHUX pa3zelia.

Paznen «ludpoBas rpaMOTHOCTH OCBSILIEH BOIIPOCAM yCTPOMCTBA KOMIIBIOTEPOB
U JpYyrux D3JEMEHTOB IIM(PPOBOTO OKPYKEHHUS, BKIIOYas KOMIBIOTEPHBIE CETH,
UCITOJIb30BAHUIO CPEJCTB  ONEPAIlMOHHOM CUCTEeMbI, pabore B cetu MHTepHET
Y UCIOJIb30BAaHUIO MHTEPHET-CEPBUCOB, MHPOPMALMOHHON O€30MaCHOCTH.

Paznen «Teopernueckre OCHOBBI MH(POPMATHKW» BKJIIOYAET B CEOsl MOHATUHHBIN
anmapaT MH(OPMATUKH, BONPOCHl  KOAMPOBAaHUS  HH(MOpPMALIMK, HU3MEPEHUs
nH(OPMAITMOHHOTO O00BEMA JaHHBIX, OCHOBBI anreOphl JIOTUKM W KOMITBIOTEPHOTO
MOJIEJIMPOBAHUSI.

Pazgen «AnroputMsl W [pPOrpaMMHUpPOBAHHUE)» HAMpAaBIEH Ha  pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIIEHUS, pa3padOTKy ajJrOpUTMOB U OIEHKY MX CJIOXKHOCTH,
(GopMHpOBaHHE HABBIKOB pEaJU3allMy IPOrpaMM Ha A3bIKAX MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «MHpopmallMOHHBIE TEXHOJOTMW» TOCBSMIEH BOMpPOCAaM MPUMEHEHUs
MH()OPMAIMOHHBIX TEXHOJOTUW, pEaTM30BAHHBIX B NPUKIAJAHBIX [POTPAMMHBIX
IPOAYKTax M HWHTEPHET-CEPBHCAX, B TOM YMCIIE B 33Jadyax aHalu3a JaHHBIX,
MCIOJIb30BAaHUIO 0a3 TaHHBIX U 3JIEKTPOHHBIX TaOJIUIL ISl pEIICHUs MIPUKIAIHBIX 3a/ady.

B npuBenénHoMm nanee coxaepxkaHuu ydeOHoro mnpeamera «MHpopMaTukay
KYPCHUBOM BBIJICJICHBI JIONOJIHUTEIbHBIE TEMbI, KOTOpbIE HE BXOIAT B 00s3aTEIbHYIO
nporpaMMy OOy4Y€HHs, HO MOTYT OBbITh MPEAJIOKEHBl AN H3YYEHHs] OTJIEIbHBIM
MOTHBHUPOBAHHBIM U CITIOCOOHBIM 00YYaIOIIUMCH.

YrnyOnéHHsli  ypOBEHb U3Yy4YEHUS UH(GOpPMaTUKU PEKOMEHTyeTCs
JUIS  TEXHOJIOTUYECKOTO  mpoduis,  OpUEHTUPOBAHHOTO HAa  WHXXECHEPHYIO
U UHQOpMALMOHHYIO c(depbl AeATENbHOCTH. YTIyONEHHBIM YpPOBEHb H3yYEHUS
uHpopMaTUKU OOECleYuBaeT: MOJArOTOBKY OOy4YaroIIMXCA, OPHUEHTHPOBAHHBIX
Ha CIEUUAaIbHOCTU B 00J1aCTH MH(POPMAIIMOHHBIX TEXHOJIOTUNA U MH)KEHEPHbIE



CIIEIIMAIIBHOCTH, YYAaCTHE B POCKTHOM U UCCIIEAOBATEIbCKOU JEATENbHOCTH, CBA3aHHOMC
COBPEMEHHBIMM  HANPABJICHUSIMH  OTPaciud  WH(OOPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTUM, TMOJATNOTOBKY K Yy4YacTHIO B OJUMIMaAax W cjaade EauHoro
roCyJIapCTBEHHOTO dK3aMeHa 1o HH(popMaTHKe.

[TocnenoBaTenbHOCTh M3YYECHHSI TEM B MpEJenax OJHOTO Tojia OOyYeHHS MOXKET
OBITh U3MEHEHA 10 YCMOTPCHUIO YYHTENIsS MpPH MOATOTOBKE paboyell MmporpaMMbl
Y TIOYPOYHOTO TIJIAHUPOBAHMUSL.

OGriee ynCI0 4YacoB, PEKOMEHI0BAaHHBIX JIJIs M3ydeHUs HHGOpMaTUKH — 272 Jaca:
B 10 xnacce — 136 yacos (4 yaca B Heneno), B 11 kimacce — 136 yacos (4 yaca B HEJEINIO).



COJIEP) KAHUE OBYUEHUSI!

1. KIIACC

Hu¢posas rpaMOTHOCTH

TpebGoBaHus TEXHUKH OE30MACHOCTH M THUTHEHBI MPU pabdoTe ¢ KOMIBIOTEPAMU H
JPYTUMU KOMITIOHEHTaMU U(PPOBOTO OKPYKEHUSI.

[TpunIUTIEI PaObOTHI KOMITBIOTEPOB M KOMITBIOTEPHBIX CHCTEM. ApXUTEKTypa (GoH
Helimana. [apsapockas apxumexkmypa. ABTOMaTHYECKOE BBINOJIHEHUE MPOrPAMMBbI
nporieccopoM. OnepaTuBHasi, IOCTOSIHHAS U AOJTOBPEMEHHAas naMaTh. OOMEH TaHHBIMU
¢ nomo1bio MKuH. KoHTposiepsl BHEMIHUX YCTPOUCTB. [IpsmMoil 1OCTyI K HaMATH.

OCHOBHbBIE TEHACHIMU Pa3BUTUA KOMIIBIOTEPHBIX TexHojorui. I[lapannenpHbie
BbIUHCIICHUA. MHoromnpoueccopusie cucrembl. CyrnepkoMibroTepsl. Pacripenenénnbie
BBIYHMCIIUTEIBLHBIE CUCTEMBI M 00paboTKa OOJBIINX JaHHBIX. MoOOUIBHBIE ITUGPOBBIC
yCTpOMCTBA W HUX POJb B KOMMYHHUKalUsX. BCTpoeHHbIE  KOMIIBIOTEPHI.
MukpokoHTposuiepbl. PoOoTH3HpOBaHHBIE TPOU3BO/ICTBA.

[IporpamMHOe oOecrieyeHre KOMITBIOTEPOB W KOMIIBIOTEPHBIX CHUCTEM. Bujbl
nporpaMMHoOro obOecrnedeHusi W uX HazHaueHue. (OCOOEHHOCTH MPOrpaMMHOIO
oOecrieueHusi MOOWIBbHBIX ycTpoicTB. [lapamiensHoe nmporpammupoBanue. CucreMHOe
nporpaMMHoe obOecredeHre. OnepallMOHHbIE CUCTeMBbL. YTWIUTHL. JlpaiiBepsl
ycTpoicTB. MHCTAIIAIMS U ACMHCTAIIISAIMS IPOTPAMMHOTO 00€CIICUEHUSI.

QaitnoBble cucteMbl. [IpuHIMOBI  pa3MmelieHdss W WMMEHOBaHHA  (aisIoB
B oJroBpeMeHHoM namatu. [1labnonsl Ay onucanus rpyti (haisios.

[Iporpammuoe obOecnedenue. JlureH3upoBaHue MPOrPAaMMHOTO OOECTICUCHHMS
u uudpoBeiX pecypcoB. IlponpuerapHoe u CBOOOAHOE MpPOrpaMMHOE OOECICUEHHUE.
KoMmMepueckoe 1 HEKOMMEPYECKOE HCIOIb30BaHUE MPOTPAMMHOTO OOecredeHus
u 1uppoBbIX pecypcoB. OTBETCTBEHHOCTh, yCTaHABJIMBaeMasl 3aKOHOIATEIHLCTBOM
Poccuiickon @enepanmyu 32 HEONPaBOMEPHOE  MUCIIOJIb30BAHUE  IMPOrPAMMHOTO
obOecrieueHus: U HUPPOBBIX PECYPCOB.

[IpyHIMIOBI TOCTPOEHUS W amnmnapaTHbIE KOMIIOHEHTbI KOMIBIOTEPHBIX CETEM.
Cereble ipotokoiibl. Cetb HTEpHET. Anpecanus B cetn MuTepHet. [IpoTokobl cTeka
TCP/IP. Cucrema 1OMEHHBIX UMEH.

Paznenenune |P-cetu Ha moncetn ¢ momomieio Macok mnozceteit. CereBoe
aaMuHucTpupoBanue. IlojlydeHue JaHHBIX O CETEBBIX HACTPOMKAaX KOMIIBIOTEpA.
[IpoBepka Hanmuuusi CBA3UM C y3id0M ceTd. OmpenesieHHe MapuipyTa IBUKEHUS
MAKETOB.

Bunsr JIeSTEIbHOCTH B ceTu HNutepner. CepBucsl HNuTepuera.
['eonndopmarmoHHbie CUCTEMBI. | €0JOKAIIMOHHBIE CEPBUCHI PEATHLHOTO BPEMEHU
(HampuMmep, JIOKalusi MOOWIBHBIX — TelIe(OHOB, OMPENCICHUE 3arpy>KEHHOCTU
aBTOMArucTpaseil), ”HTEPHET-TOPTOBIISA, OPOHUPOBAHUE OUIIETOB U TOCTUHHUII.

! KprH(?OM BBIJACJICH MaTe€pual, KOTOpI;IfI HE SBJISIETCS 0053aTeIbLHBIM IIpyU U3Yy4YCHHUU U HE BXOJAUT B COACPIKAHUC
HpOMG)I(yTO‘IHOﬁ WJIM UTOTOBOI aTTECTAIUH 110 IpeamMeETy.



['ocynapcTBeHHbIE 3JEKTPOHHBIE CepBUCHl U yciayru. ColMalnbHbIE CETH —
OpraHu3aiys KOJIEKTUBHOTO B3aWMOJEUCTBUS M oOMeHa NaHHbIMH. CeTeBOMl ATHKET:
npaBuia TOBeAeHUS B KuOepmnpocTpancTtBe. [IpoOirema MOMIMHHOCTH MOITYYEHHOM
uHpopmaruu. OTKPBITEIE 00pa30BaTEILHBIC PECYPCHI.

TexHOreHHbIE M OSKOHOMHUYECKHE YIpPO3bl, CBS3aHHBIE C HCIOJIb30BAHUEM
MH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX ~ TeXHOJOrui. OOmme mnpoOieMbl 3alllUThI
uHbopMaiuu 1 uHPopMaMOHHONH Oe3omacHocTH. CpencTBa 3amuThl UH(pOpMaU
B KOMIIBIOTE€pPAX, KOMIBIOTEPHBIX CETAX M aBTOMATHU3UPOBAHHBIX MH(OPMAIIMOHHBIX
cucrtemax. IIpaBoBoe oOecneueHue MHGOPMALMOHHOW OE€30MACHOCTHU. INIeKMPOHHASA
yugpposas noonucs, cepmuuyuposantsvle caimol U OOKYMeHMul.

[IpenoTBparieHre HeCaHKIIMOHUPOBAHHOTO IOCTYMA K TUYHON KOHPHUICHIIMATHHON
uHdopMaIuu, XpaHsIIecss Ha MePCOHAIbBHOM KOMIBIOTEpE, MOOMJIBHBIX YCTPOMCTBAX.
BpenonocHoe mporpammHoe obecriedeHre U crnocoobl 00pbObI ¢ HUM. AHTUBUPYCHBIC
nporpammel. OpraHuzanus JHYHOTO apxuBa HMH(opmanuu. Pe3epBHOe KONMUpOBAHHE.
[TaponbHas 3amuTa apxuBa.

[udpoBanue nanHpiXx. CUMMETpUYHBbIE U HeCUMMeETpUuHble ML Ludpsr
npoctoit 3amensl. [ludp Lezapsa. lludp Buxkenepa. Anropurm mmdpoBanus RSA.
Cmezeanoepaghusi.

Teopernueckne 0CHOBbI HH(POPMATHKH

Nudopmanus, nanHble ¥ 3HaHUA. MHGOpMalMoOHHBIE MPOIECCH B MPHUPOJIE,
TEXHHUKE U OOILECTBE.

HenpepbiBHBIE W  JUCKPETHBIE BEIMYMHBI U cuUTHalbl. HeobxogumMocThb
JTUCKpeTH3aluy nHGOpMaIUU, IpeTHa3HAYCHHON IJIs1 XpaHEHUs, TIepeladyu 1 00pabOTKU
B IIU(POBBIX CUCTEMAX.

JIBonuHOE KOIMpOBaHKe. PaBHOMEPHBIE M HEPAaBHOMEPHBIE KOIBI. JlekoaupoBaHue
COOOIIICHM, 3aMMCaHHBIX C TIOMOIIBID HEPAaBHOMEPHBIX KOJOB. YcioBue @DaHo.
[ToctpoeHne  OOHO3HAYHO  JEKOAUPYEMBIX  KOJOB C  TOMOIIBIO  J€peBa.
I'pagh An.A. Mapkosa. Enunuiipl u3aMepeHus: KoindecTBa uHpopManuu. AQaBUTHBIHN
MOJIXOJI K OIIEHKE KOJIMYeCTBa MH(POPMAIIUH.

Cuctembl cuucienus. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX YHCEN
B TMIO3UIMOHHOM cuctemMe cuuciaeHud. CBOWCTBAa TMO3WIIMOHHOM 3aluCU 4YuCa:
KOJIMYECTBO LMU(P B 3aMUCH, MPU3HAK JETMMOCTH YHWCJIa Ha OCHOBAHHE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM TepeBoja IIEJIOT0 4uciaa U3 P-U4HOW CHUCTEMBI CUMCICHUS
B JICCATUYHYIO. AJNTOpUTM TMepeBoAa KOHEUHOW P-uyHoil ApoOuM B AECATUYHYIO.
AJITOpUTM MEpEeBO/a ILIEJIOr0 YUCa U3 JECATUYHOM CUCTEMBI CUMCICHHS B P-UuHylo.
[lepeBox KOHEWHOW mecATUYHON ApoOu B P-wynHyro. J[BowmuHas, BOCbMepUYHAs WU
IIECTHA/IIATEpUYHAsT CUCTEMBI CUUCICHUS, CBSI3b MEXKAY HUMH. ApuUpMeTHUuecKue
ONEpPALUH B ITO3ULMOHHBIX CUCTEMAX CUMCIICHUS. Tpouunas ypasHoeeuleHHasa cucmema
cuucnenus. J[8ouyHo-0ecamuyras cucmema C4ucieHus.

Komuposanue texcroB. Komuposka ASCII. OgnoOaiitHeie kKoaupoBku. CTaHmapT
UNICODE. Koauposka UTF-8. Onpenenenrie nHQOpMaIIMOHHOTO 00bEMa TEKCTOBBIX
COOOILIEHUH.



KoaunpoBanune uzobpaxenuii. OueHka MHPOPMAIMOHHOTO 00BEMa rpaduyecKux
JAHHBIX TIPU 33JJaHHBIX Pa3pelICHUH U TTTyOuHE KOIUpOBaHUs 11BeTa. [[BeTOBBIC MOACITH.
Bekroprnoe komupoBanue. ®opmarbl rpaduueckux QaiinoB. TpéxmepHas rpaduka.
®pakranbHas rpaduka.

KonupoBanue 3Byka. Onenka uHGOpPMAIMOHHOTO 00BEMA 3BYKOBBIX JaHHBIX
IIPHU 33JIaHHBIX YaCTOTE NUCKPETU3ALMHU U PA3PAIHOCTH KOAUPOBAHUS.

Anrebpa noruku. Ilonsarue Bhicka3piBaHMs. BbIckasbiBaTeNnbHbIE  (HOPMBI
(npenukatbl). KBaHTOPHI CYIIECTBOBAHUS U BCEOOIIIHOCTH.

Jlornyeckue omnepauuu. Tabmuibl MCTUHHOCTH. Jlormyeckue BBIPaKEHHUS.
Jlornyeckue Toxnectra. Jloka3aTeabCTBO JIOTHUECKUX TOXKJECTB C MOMOUIBIO TaOJIHIL
VMCTUHHOCTH. JIOrHueckue ornepanny 1 Ornepanui HaJ MHOKECTBAMM.

3akoHbl anreOphl JIOTMKW. OKBUBAJIEHTHBIE TPEOOPAa30BaHUSI JIOTHUYECKHUX
BbIpakeHUU. Jlornueckre ypaBHEHUS U CUCTEMBI YPAaBHEHUM.

Jlornyeckue (QyHKIUMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUYECKUX
GyHKIMIA OT KOJIMYeCTBa apryMeHTOB. [1oHbIe CuCTEMBI TIOTUYECKUX (OYHKIIHM.

Kanonnueckue QopMmsbl Toruueckux BblpakeHH. COBEpLIEHHBIE TU3bIOHKTHUBHbBIE
U KOHBIOHKTHBHBIE HOpPMAJIbHBIE (POPMBI, AITOPUTMBI MX MOCTPOEHUS MO TabiuIe
WCTHUHHOCTH.

Jlormyeckue HIEMEHTHI B cOCTaBe KomImblotepa. Tpurrep. Cymmarop.
MHoropaspsanelii  cymmarop. lloctpoeHne cxeM Ha  JIOTMYECKUMX  JJIEMEHTax
[0 3aJaHHOMY JIOTMYECKOMY BBIPQKEHUIO. 3alliCh JIOTHYECKOTO  BBIPAKCHUS
0 JIOTUYECKOU cxeme. MuKkpocxemvl u mexHoa02us ux npou3eo0cmad.

[IpencraBieHue HENBIX YACEN B MAMATH KOMIIbIOTEPA. OrpaHUYEHHOCTD JUaIa3oHa
yucel NPU OIPAHUYECHUHM KOJIMYECTBA paspAnos. llepenonHeHue paspsIHONW CETKH.
be33HakoBbIe M 3HAKOBEIC AaHHBIC. 3HAKOBBIM OWUT. [|BOMYHBIM JTOMOJHHUTEIBHBINA KO
OTPULIATENBHBIX YUCET.

[TobutoBble  jormdyeckue omnepamuu. Jlornueckuit, apudmMeTUyeckuii u
nukinyeckui capuru. [ludpoanue ¢ moMoIIb0 MOOGUTOBOM ONEPALIMH «UCKITIOYAIOIIIEE
NJIN».

[IpencraBiieHre BELIECTBEHHBIX YMCENI B MaMATH KOMIIbIOTEpa. 3Hayalas 4acTb
U TOpSNOK uucia. Jluama3oH 3HAYeHW BEIIECTBEHHBIX uucen. [IpoGiembl
XpaHEHNs BEUIECTBEHHBIX YMCEJl, CBA3aHHBIC C OTPAHMYECHUEM KOJWUYECTBA Pa3psaoB.
BolnonHenre onepamnuii ¢ BEIIECTBEHHbIMM  YHMCJIAMH, HAKOIUIEHHE  OLIMOOK
MIPU BBIYUCIICHUSIX.

AJITOPUTMBI U IPOrPaAaMMHUPOBaHUE

OmnpeneneHre BO3MOXKHBIX pE3yJbTaTOB pPabOThl MPOCTEUIIHUX aJITOPUTMOB
YIPABJICHUS UCTIOJIHUTEISIMHU M BBIYUCIUTEIBHBIX AJITOPUTMOB. OTpeiesieHne NCXOIHBIX
JAHHBIX, IPH KOTOPBIX aITOPUTM MOKET JaTh TpeOyeMblil pe3ysbTar.

Otanbl  penieHus 3aJad  Ha KOMIbIOTepe. IHCTpyMeHTanbHbBIE CpEICTBA:
TPAHCISATOP, OTJIATYUK, MPOPUIUPOBIIUK. KOMIMIAIUSA U UHTEPHPETALMS TPOTPaMM.
BupryanbHble MallIAHBL.



WNHurerpupoBanHas  cpena  pa3paboTku.  MeTonbl  OTJIaAKd — MPOTPaMM.
Hcnonp3oBanue TpacCUpoBOUHbIX Tabmuil. OTnagounsii  BbBoA. [lomarosoe
BBITIOJIHEHUE TTporpamMMbl. Touku octanoBa. [IpocMoTp 3HaueHUM epEMEHHBIX.

S3pik  mporpammupoBanus  (Python, Java, C++, C#). Tunsl JaHHBIX:
1[EJIOYMCIICHHbIC, BEIIECTBEHHbIC, CHUMBOJIbHBIC, Jornueckue. BerBnenusa. CroxHbie
ycnoBust. [ukier ¢ ycnoBueM. Ilukibsl mo mnepemeHHo. B3ammo3aMeHseMoCTb
pa3IuMYHBIX BUIOB IUKIOB. HBapuaHT 1ukia. CocTaBleHHE UKJIIA C UCIIOIb30BaHUEM
3apaHee ONpeeIEHHOrO MHBapHaHTa LIUKIIA.

JoxymenTupoBanue mporpamm. Hcnons3oBanue koMmeHtapueB. Iloaroroska
OMMCAHMS MPOTPAMMbl U HHCTPYKIUH JJIs [TOJIH30BATENS.

AnroputMbel 00pabOTKM HATypaJbHBIX YHCEN, 3alUCaHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CUHMCIEHUS: pa30MeHue 3alucH 4Yucia Ha  OTAeNbHbIE  LUDPHI,
HaxXOoXJEHWE CYMMBl M MpPOU3BEACHUA IUPpP, HAXOXKICHUE MaKCUMaJIbHOU
(MUHUMATBHOMN) TUDPHI.

HaxoxneHne Bcex MpPOCTHIX 4YMCEN B 3aJaHHOM jauamnas3oHe. IlpencraBienue
yucia B BUJE HaOOpa MPOCTBIX COMHOXHUTENEH. ANTrOpUTM OBICTPOrO BO3BEICHUS
B CTEIICHb.

OOpaboTka naHHBIX, XpaHsaumxcs B ¢ainax. TekcToBble W JABOUYHbBIE
daiinbsl. daitioBeie nepeMenHble ((ainoBbie ykazatenu). Urtenue u3 daiina. 3anuch
B (haii.

Pa3Ouenue 3amaum Ha mnonzagaud. llogmporpammsel (mpouenypbl U (QYHKIUH).
Pexypcus. PexypcuBHble 00beKTHI ((pakTainsl). PekypcuBHbIE MpoLieaypsl U1 QyHKIUU.
Hcnonb3oBaHue cTeKa JUisl OpraHu3aluy PEKyPCUBHBIX BHI30BOB.

Hcnonp3oBaHue  cTaHAApTHOW  OMOMMOTEKM  si3bIKa  IPOrPaMMHUPOBAHUS.
[ToaxmtoueHne OMOIMOTEK MOAMPOrPaMM CTOPOHHHX MPOU3BOAUTENECH. MOylIbHBIN
MIPUHIIUAT TOCTPOCHUS TPOTPAMM.

Yucnennble MeToabl. TouHOE WM MPUONMKEHHOE pelleHHs 3anadyu. YucieHHbie
METO/bl PELICHUS YypaBHEHUH: MeToJx nepedopa, METOHA MOJOBUHHOTO JIEJICHUS.
[TpubnmxE€HHOE BBIUKCICHHE JJIMH KPUBbIX. Bbrunciaenue miomaaeit puryp ¢ noMoIpro
YHUCJIEHHBIX METOJIOB (METOJ MPSAMOYTOJIbHUKOB, MeTO1 Tpaneuuit). [louck makcumyma
(MUHMMYMa) QYHKIIMU OJJHOM MEPEMEHHON METOI0M MOJOBUHHOIO JIEICHHUS.

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoennele  (QyHKIMH  sI3bIKa
MPOTrPAaMMUPOBAHUS JIJIT OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJTOPUTMBI 00paOOTKH
CHUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA MOSIBICHUN CHUMBOJIa B CTPOKE, pa3OueHue
CTPOKH Ha CJ0Ba MO NPOOETbHBIM CUMBOJIaM, TIOUCK MOJICTPOKH BHYTPU JaHHON CTPOKH,
3aMeHa HalJIeHHOW MOJACTPOKU Ha APYTYIO CTPOKY. ['eHepaius Bcex CIOB B HEKOTOPOM
andaBuTe, yIOBIETBOPSIONIMX 3alaHHBIM orpaHuueHusM. I[IpeoOpa3zoBanue umncina
B CUMBOJIbHYIO CTPOKY M OOpaTHO.

MaccuBel M TOCIEAOBATENbHOCTH  4Hcel.  Boluncienue  0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAacCUBa WJIM YUCJIOBOM IMOCJIEI0BATEILHOCTH (CYMMBI,
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MPOU3BEICHUS, CpPEAHET0 apu(METUYECKOro, MHHHUMAJIBHOTO ¥ MAaKCHMaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA DJIEMEHTOB, YJOBJICTBOPSIONIMX 3aJlaHHOMY  YCIIOBHIO).
JIMHEeNHBIM NOMCK 3aJIJaHHOTO 3HAUYCHUS B MAaCCHUBE.

CopTtupoBka OJHOMEpHOTO MaccuBa. IIpocTbie MeTOABl COPTUPOBKH (METOJ
y3bIpbKa, METOJ BbIOOpa, COPTHUpOBKa BcTaBKkamM). CopTHpoBKa ciausHueM. beicTpas
coptupoBka maccuBa (anroput™ QuickSort). /IBOMYHBIH TOWCK B OTCOPTHPOBAHHOM
MacCHBE.

JIByMepHBIC MacCUBBI (MAaTPHUIILI). AITOPUTMBI 00PAOOTKH TBYMEPHBIX MACCHUBOB:
3aMIOJTHEHHUE IBYMEPHOTO YMCIOBOIO MAaCCHBA M0 3aJaHHBIM IIPaBUJIAM, IIOMUCK JIEMEHTA
B JBYMEPHOM MAacCHBE, BBIUHCICHHE MaKCMMyMa (MUHMMyMa) U CyMMBI 3JIEMEHTOB
JBYMEPHOTO MAacCHBa, II€PECTAaHOBKA CTPOK M CTOJIOIIOB JBYMEPHOTO MacCHBA.
Paspabomrxa npocpamm ons pewenus npocmulx 3adau aumaausa OanHwvlx (ouucmka
OAHHBIX, KIACCUDUKAYUS, AHATU3 OMKTOHEHUIL).

HNudopmanuoHHbIe TEXHOJIOTUU

TexctoBblii mponeccop. PenakrupoBanne u ¢opmarupoBanue. IIposepka
ophorpadun u rpammariku. CpeAcTBa MOKMCKA U ABTO3aMEHbI B TEKCTOBOM IPOIIECCOPE.
Hcnonb3oBanue cruieil. CTpyKTypuUpOBaHHBIE TEKCTOBBIE JOKYMEHTbl. CHOCKH,
ornasienue. KomnektuBHas pabora ¢ JOKyMEHTaMu. MIHCTpYMEHTBI pelieH3upOBaHUs
B TEKCTOBBIX mpoueccopax. O6maunble cepBuchl. JlenmoBas mnepenucka. Pedepar.
[IpaBuna UUTUPOBAHHMS MCTOYHUKOB M OQOpMIIEHUS OMONIHOrpapUUEecCKUX CCHUIOK.
Odopmrenue crucka JUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKON TEKCTA.
TexHuueckue cpercTsa BBOJA TeKcTa. CrieMaIM3upOBaHHBIE CPEICTBA PEAAKTUPOBAHUS
MaTEeMaTUYECKUX TEKCTOB.

AHamm3 naHHbIX. OCHOBHBIE 33Jadyd  aHAJIW3a JAHHBIX: IPOTHO3WPOBAHHUE,
KJaccu(ukanus, KiacTepusalus, aHaliu3 OTKIOHEeHUH. [locnenoBaTenbHOCTh peleHus
3aJlay aHaJIu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLIEHKA Ka4eCTBa JIaHHBIX,
BbIOOD W/WJIM MOCTPOEHUE MOJEH, IPeoOpa3oBaHue JaHHBIX, BU3yalIM3alUsl JaHHbIX,
UHTEpHpeTannst pe3yiapTaToB. IIporpammHble  cpeacTtBa M MHTEPHET-CEPBUCHI
JUIsl 00pabOTKK M MpeCcTaBleHUsl AaHHBIX. boibliue nanHble. MalmmnHHOE OOyYeHHeE.
HUnmennekmyanvHuiii aHaiu3 OAHHbIX.

AHanu3 JaHHBIX C TOMOIIBIO AJIEKTPOHHBIX Ta0/IUL. BbluricieHre CyMMBbI, CPETHETO
apu(pMETHIECKOTO, HauOOoIbIIIEeT0 (HAMMEHBIIEr0) 3HAYCHUS JThana3oHa. Beraucienue
kodddurmenTa Koppensiue  JIBYX PSAOB JaHHBIX. [locTpoeHme CTONOYaTHIX,
JMHENYaThIX U KpyroBeix auarpamm. [loctpoenue rpadukos pyukmuii. [logdop nuHuM
TPEHJa, PELIEHUE 3a/1a4 IPOTHO3UPOBAHHSI.

YucneHHoe pelieHre ypaBHEeHUI ¢ MoMoIbi0 oaoopa napamerpa. OnTumMu3anus
KaK TIOMCK HaWIydllero pelieHuss B 3aJaHHbIX YycioBusax. llemeBas ¢yHkus,
orpaHudenus. JlokagpHble W T100ANBHBIA MUHMMYMBI 1eleBOM (QyHKuuu. Pemenue
3aJlay ONTUMU3ALKHU C TOMOILBIO 3JIEKTPOHHBIX TaOJIHII.
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2. KIIACC

Teopernuyeckne 0CHOBbI HH(POPMATUKH

TeopeTnueckne mMOAXOAbI K OICHKE KOJIM4YecTBa HWHGPOpManuu. 3aKoH
anmutuBHOCTH HHpopMmarmu. Dopmyna Xapriu. HWubopmanus U BEpOSTHOCTD.
®opwmyna [llenHoHa.

Anroputmbl cxxkatus AaHHbIX. AnroputM RLE. Anroputm Xaddmana. AaroputM
LZW. Aroputmsl C:kaTusi JAHHBIX C MOTEPSIMU. Y MEHbIIIEHHUE TITyOUHBI KOJAUPOBAHUS
nsera. OcHOBHBIE Uaen anroputMmoB cxatust JPEG, MP3.

CkopocTe  mepenauu JTAHHBIX. 3aBUCUMOCTh BPEMEHU nepenayn
OT MH(POPMALMOHHOTO 00BEMA MAHHBIX M XAPAaKTEPUCTUK KaHala cBs3u. [IpuymHbI
BO3HMKHOBEHUS OIIMOOK MpH nepeaade qanHbiX. Kospl, mo3Bossitonie oOHapyKUBaTh U
UCHPABIIATh OLIMOKHM, BO3HMKAIOUIME IMPH Iepeaaye AaHHbIX. PaccTosHue X>MMHHra.
Konuposanue ¢ mopropenrem 6utoB. Koabr XoMMuHra.

Cucrembl. KomnoHeHTsl crucTeMbl M MX B3auMojehcTBUEe. CHCTEMHBIM 3PQeKT.

VYnpasienue kak ”HpOpMaMoHHbIH npouecc. OOpaTHast CBSI3b.

Mopnenmn u wmognenupoBanue. lLlens monenupoBanus. COOTBETCTBHE MOJAEIN
MOJIeIUpyeMOMYy OOBEKTYy WM Tpolieccy, ILeld MojaenupoBaHus. Dopmanuszarnus
MPUKIIAIHBIX 3a7a4.

[IpeacraBienne pe3yJbTaTOB MOJECIMPOBAHUSA B BHUJIE, YAOOHOM JJI1 BOCIPUATHS
yenoBekoM. ['paduueckoe npecTaBieHue JaHHBIX (CXEMBbl, TaOJIHIbI, TpaduKn).

I'padb1. OcHoBHBIE OHATHS. Buael rpados. Onucanue rpadoB ¢ TOMOIIbIO MATPHIL
CMEKHOCTH, BECOBBIX MATPHILL, CIIMCKOB CMEKHOCTH. Perienne anropuTMUIeCcKux 3a1ad,
CBSI3aHHBIX C aHAJIN30M TpadoB (MOCTPOCHHE ONTHUMAJIBHOTO IyTH MEXIY BEpIIMHAMU
rpada, ompeneseHUWE  KOJMYECTBA  PA3NIMYHBIX IMyTE€H  MEXAY BeplIMHAMU
OPUEHTUPOBAHHOTO AlUKINYECKOT0 rpada).

HepeBbs. bunapHoe paepeBo. JlepeBbs moucka. CnocoObl 00xona Jepesa.
[IpencraBnenne apupMeTHUECKUX BBIPAXKEHHUI B BUE AepeBa. JJUCKpETHbIE UTPBI IBYX
UTPOKOB ¢ noTHOU nHpopmarueit. [loctpoenue nepeBa nepedopa BapuaHTOB, ONMUCAHKE
CTpaTeTUu UTPbl B TAOJUYHON (opmMe. BBIUTPHINIIHBIE U MPOUTPHIIIHBIE MO3UIUH.
Bridrpeliiiabie cTpaTeruu.

CpencrBa HMCKyCCTBEHHOro uHTeiUiekTa. (CepBUCHI MAIIMHHOIO NEPEBOAA
U pacro3HaBaHus ycTHou peun. KornutuBHblie cepBuchl. MneHtuduxanus v mOHCK
nu300paxkeHui, pacrozHaBanue aul. CamooOyuarommecs cucteMbl. MckyccTBeHHbIN
MHTEJJIEKT B KOMIIBIOTEPHBIX uUrpax. lcronp3oBaHue METONOB HCKYCCTBEHHOTO
MHTEUIEKTa B OOydalmMx cucremax. lcrnonb30BaHHEe METOJOB HMCKYCCTBEHHOI'O
UHTEIeKTa B  poOoToTexHuke. MurepHer Bemeid. llepcnexkTuBbl  pa3BUTHS
KOMITBIOTEPHBIX MHTEJUIEKTyaJIbHbIX cucTeM. HelipoHHbIE ceTh.

AJITOPUTMBI U IPOrPAMMUPOBAHHUE
dopManuzaums NOHATUA ainropurMa. MammHa TeropvHra Kak yHUBEpCajlbHAas
Mozenb Beiuncinenui. Tesuc Yepua—Twropunra. Mawuna Ilocma. Hopmanvhole
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anzopugmel Maproea. Aneopummuuecku Hepaspeuwiumsvle 3aoaqu. 3aoaua OCMAaHosa.
Hesoszmoorcnocmv asmomamuueckoti omaaoku npoepamm.

OneHka clI0XKHOCTU BhIYUCIICHHU. Bpems paboThl 1 00bEM HCTIOIB3YEMOMN NTaMSITH,
UX 3aBUCUMOCTB OT pa3Mepa UCXOAHBIX TaHHBIX. OlIEHKa aCHMIITOTUYECKOM CIIOKHOCTU
QITOPUTMOB. AJITOPUTMBI TOJMHOMHUAIBHOM CIIOKHOCTH. [lepebopHbIE anropuTMBL.
[Tpumepbl pa3TuYHBIX aJTOPUTMOB PEILICHUS OJTHOM 33/1a4d, KOTOPbIE UMEIOT Pa3INYHYIO
CJIOHOCTb.

[Torck mpOCTHIX YMCEN B 3aJlaHHOM JMANa3oHE C MOMOIIbIO AITOPUTMA «PEIIETO
OpatocdeHay.

MHuoropa3psigHbIe eNble YHCIa, 3a1a4d ITMHHON apu(METHKH.

CrnoBapu (accouumaTUBHBIE MAaCCUBBI, 0TOOpaxkeHus1). Xau-radnuipl. I[loctpoenue
an(aBUTHO-4aCTOTHOTO CIIOBApS JIJIs 33JAHHOTO TEKCTA.

Ananuz mexcma na ecmecmeenHoMm A3vike. Bwvidenenue nocnedoeamenvrnocmei
no wiabaony. Pe2ynapuvie svipaxcenus. Yacmommuwiii ananus.

Crexku. AHamu3 MNpaBUIBHOCTH CKOOOYHOTO  BbIpaKeHUs.  Bpluucienue
apu(pMEeTHYECKOr0 BBIPAKEHUS, 3alIMCAaHHOTO B NOCT(PUKCHON (hopMme.

Ouepenu. Mcnionp3oBaHue odepeau sl BPEMEHHOTO XpaHEHUS IaHHBIX.

Cesaznvle cnucku. Peanuzayus cmeka u oyepeou ¢ NOMOWbIO CEA3HbIX CNUCKOS.

Anroputmbl Ha rpadax. IlocTpoeHne MHMHHMMAIBbHOTO OCTOBHOIO Ji€peBa
B3BCILICHHOTO CBSI3HOTO HEOpHEHTUpoBaHHOTO rpada. O6xo0 ecpaga 6 2nybuny.
Ob6xo00 epagpa 6  wupuny.  KooumdecTBO  pa3iMuUHBIX  NYTeH  MEXIy
BEpIIMHAMU OPUEHTUPOBAHHOTO alUKIN4ecKoro rpada. AsroputM JIeMKCTpBI.
Aneopumm Dnotioa—Yopwanna.

JepeBbst. Peanusanus nepeBa C NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapubie) gepeBbs. I[locTpoeHue gnepeBa s 3aJaHHOTO  apU(PMETHUECKOTO
BbIpakeHUs. PexypcuBHble anroputMmbl oOxofa JnepeBa. lcmonb3oBaHue cTeka u
ouepenu s 00Xoa AepeBna.

JlnHaMuueckoe MpOrpaMMHPOBAaHKUE KaK METOJ PEIICHUS 3a7ad C COXpaHCHHEM
MPOMEXKYTOUHBIX pe3yJbTaTOB. 3aJaud, pelIaeMble C TMOMOINBIO JUHAMHYECKOTO
IPOrpaMMHUPOBAHUSA: BBIUMCICHUE PEKYPCUBHBIX (DPYHKUIMH, MOACUET KOJMYECTBA
BapHaHTOB, 33J]a4l ONTHUMH3AIIH.

[lonsitTue 00 OOBEKTHO-OPHUEHTHPOBAHHOM  MpOrpaMMUpoOBaHUU. OOBEKTHI
u kinaccel. CBoiicTBa M MeTOnbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIA aHAIH3.
PaspaboTtka mporpaMm Ha  OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO  MOAXOJA.
Wukaricynauus, HacleJoBaHue, MOJIUMOpPU3M.

Cpenst  ObicTpoii  pa3paboTrku  mporpamm. [IpoektupoBanue uHTEpdeiica
noJsib3oBatens. Vcrnonb30BaHWe TOTOBBIX YIPABISIEMBIX 3JEMEHTOB JII MOCTPOCHUS
uHTEepdeiica.

O0630p A3BIKOB TIporpamMmMupoBanus. [loHATHE 0 MapagurMax MporpaMMHPOBAHHUS.
H3yuenue 6mopoco A36lka npocpammupo8arusl.
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HNupopMaiHOHHBIE TEXHOJIOTHH

Dranbl KOMIBIOTEPHO-MAaTEMATHYECKOIO0 MOJIEIUPOBAHMS: IMOCTAHOBKA 3aJayH,
pa3paboTka MOJENH, TECTUPOBAHHE MOJENH, KOMIBIOTEPHBIA SKCIIEPUMEHT, aHaJH3
PE3yJIbTaTOB MOJEIUPOBAHUS.

JluckpeTtu3zanus Ipyu MaTEMAaTHYECKOM MOAEITUPOBAHUHN HENIPEPBIBHBIX IPOLIECCOB.
MopenupoBanue JBHKCHUSL. MopenupoBanue OMOJIOTMYECKUX CHCTEM.
MaremaTu4yeckre MOJENN B SKOHOMHKE. BBIYMCINTEIBHBIE SKCIIEPUMEHTBI C MOJEIISIMH.

OOpaboTKa pe3yabTaTOB IKCIIEPUMEHTA. MeTo; HaMMEeHbBIHNX KBaapaToB. OreHka

YHCJIOBBIX MMapaMEeTPOB MOJACIUPYEMBIX O0OBEKTOB M MpoleccoB. BoccTaHoBieHue
3aBUCHMOCTEM I10 pe3yIbTaTaM dKCIEPUMEHTA.

BepostHocTHBIE MOJIEIIH. Mertonpr Momnte-Kapio. Nmuranmonnoe
MozenupoBaHue. CUCTEMbl MaCCOBOTO OOCITYKUBaHUS.

Tabnuunbie (pensuroHHbIe) 0a3bl JaHHBIX. Tabnuia — npecTaBieHUE CBEACHUMN
00 ogHOTHIHEIX 00BekTaX. Ilome, 3amuch. Kirou Ttabmuipel. Pabora ¢ roTtoBoi 0a3oi
JAHHBIX. 3arnojgHeHue O0a3pl JaHHbIX. [louck, cOpTUpoOBKa M (UIBTpALMS IaHHBIX.
3anpockl Ha BBIOOPKY JAHHBIX. 3ampockl € NapamMeTpaMmu. BeluuciaseMble Moms
B 3aIIpocax.

MuoroTabiuunbie 0a3bl AaHHBIX. TUIbBI CBsI3ed Mexay TabnuiaMu. BHemHwuii
kito4. [{ernoctHOCT 6a3bl TaHHBIX. 3aPOChl K MHOTOTaOINYHBIM 0a3aM JTaHHbIX.

OcHoHble npuHyunsvl Hopmanuzayuu 6a3 oannvix. A3vik ynpasnrenus oanuvimu SQL.
Coszoanue npocmuix 3anpocos Ha asvike SQL Ha 6b100pKy 0AHHbIX U3 0OHOU MAOIUYDL.

Hepenayuonnwvie 6azvl 0anHvlx. Ikcnepmuule cucmembl

Nurepuer-npuioxenusd. [loHsaTHE O CEepBEpHOM M KIHMEHTCKOW YacTIX CauTa.
TexHOMOorust «KJIMUEHT — CEPBEP», €€ TOCTOMHCTBA U HenocTaTku. OcHOBHI si3bika HTML
u kackagubix tabmmi ctwien (CSS). Cuenapuun Ha s3wike JavaScript. @opMbl Ha BeO-
CTpaHuLE.

Pasmemienne BeO-caliToB. Y ciayra XocTUHTa. 3arpy3ka GpaiaoB Ha CailT.

BBon wu300pakeHUll C HCMOIB30BAHUEM PA3TUYHBIX I[HUQPPOBBIX YCTPOUCTB
(udpoBbIX (oToanmapaToB M MHKPOCKONOB, BHJIEOKAMEpP, CKAHEPOB MU JAPYIHX
ycTpoiicTB). I['paduueckuii pemaktop. Paspemenme. KaapupoBanme. Hcnpapnenue
nepcrnektusbl. [ 'ucrorpamma. Koppekuus ypoBHeid, koppekuus nsera. O6eciBeunBanue
[BETHBIX H300pakeHuil. Petyib. PaboTa ¢ obnactsamu. OuabTphl.

MHuorocnoiiable  n3o0paxkeHusi. TekctoBble ciion. Macka cnosa. KaHambl.
Coxpanenue BbiicieHHONW oOnactu. [loaroroBka wiumocTpanmii st BeO-CalTOB.
AHUMHPOBaHHBIE N300paKEHUS.

Bekropnass rpaduka. IlpumutuBbl.  V3MeHenwe  mopsaka — 3JIEMEHTOB.
BripaBuuBanue, pacnpenenenue. ['pynnupoBka. Kpusbie. ®dopmaTbl BEKTOPHBIX
pucyHkoB. Mcnonbs3oBaHrue KOHTYpOB. BekTopuzalius pacTpoBbIX H300pasKeHUIM.

[IpyHIMIOBI TTOCTPOCHUSI U PEIAKTUPOBAHUA TPEXMEPHBIX Mozeneil. CeTouHbIe
Mojiend. Matepuansl. MoenpoBaHue HCTOYHUKOB OocBellleHus. KaMmepbl. AU TUBHbBIC
texHosoruu (3D-npuntepsl). [loHATHE O BUPTyallbHOM pEaIbHOCTH U JIONOJHEHHOMN
PEaIbHOCTH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBbI
IO HTH®OPMATHUKE HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pPE3yNbTaThl OTPAKAIOT TOTOBHOCTh M CIIOCOOHOCTH OOydYaroImuxcs
PYKOBOJACTBOBAaTbCA  C(POPMUPOBAHHOM  BHYTpEHHEH  MO3UIMEH  JIMYHOCTH,
CUCTEMOM LEHHOCTHBIX OpWEHTAlUWW, TO3UTUBHBIX BHYTPEHHUX YyOEKIEHUH,
COOTBETCTBYIOIIIMX  TPAAMLMOHHBIM  ILIEHHOCTSM  POCCUHCKOIO oOmiecTBa,
pacUIMpEeHHE XU3HEHHOIO OINbITa M ONIBITA ACATENBHOCTH B IIPOLIECCE peATU3ALUH
CpeACTBAaMH  Y4YyeOHOrO IIpeiMETa OCHOBHBIX  HaIlpaBJI€HUN  BOCHUTATEIHHOU
NEATEIIBHOCTH.

1. rpaxkIaHCKOr0 BOCIIUTAHMSI:

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX IIpaB M OOSI3aHHOCTEH, yBa)KCHHE 3aKOHa
U TIPaBOMOPSJIKA, COOJIOJICHHE OCHOBOIIOJIATAIOIIUX HOPM HHGOPMAIMOHHOIO IIpaBa
1 MHPOPMAITMOHHOUN O€30I1aCHOCTH;

TOTOBHOCTh  TPOTHBOCTOSATH  HMJCOJOTHH  OKCTpEMH3Ma,  HaIlMOHAIM3MA,
KceHO(poOMHM, UCKpUMHHAIIMK 1O  COINHMAJIBHBIM,  PEJIUTHO3HBIM,  PACOBBIM,
HaIIMOHAJIBHBIM MpPHU3HAKaM B BUPTYAJIbHOM MPOCTPAHCTRE;

2. IATPUOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOE OTHOILIEHUE K HCTOPUYECKOMY Hacleauio, AOCTHKEeHUsAM Poccun
B HayKe, MCKYCCTBE, TE€XHOJOTHIX, MOHMMAaHWE 3HAYCHUS MHOOPMATUKH KaK HAyKH
B 'KU3HU COBPEMEHHOT'0 OOIIECTBA;

3. AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
COPMUPOBAHHOCTh ~ HPABCTBEHHOI'O  CO3HAHMSA, O3TUYECKOTO  IOBEACHUS;
CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YHUCIE B CETH
WNHurepHerT;

4, 3¢TeTHYeCKOro BOCIIUTAHMA:

ACTETUYECKOE OTHOIIECHUE K MHUPY, BKJIFOUYAs 3CTETUKY HAYYHOTO M TEXHHUYECKOIO
TBOPYECTBA,

CIIOCOOHOCTh BOCIIPUHUMATH PA3JIMYHbIE BHJIBI HCKYCCTBAa, B TOM YHCIIE
OCHOBaHHOI'O Ha UCIOJIb30BaHUH HH(GOPMAIITMOHHBIX TEXHOJIOTHIA;

5. (pU3MYECKOro BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh 370POBOr0 M 0Oe30macHOro odpasa >KU3HU, OTBETCTBEHHOIO
OTHOIIIEHUSI K CBOEMY 3JI0POBbIO, B TOM HYHCIIC 3a CU€T COOIIOJCHUS TpeOoBaHUI
0e30macHOM OKCIUTyaTalldd CPEACTB  HMH(POPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTHH;
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6. TPyA10BOT0 BOCTIMTAHUSA:

TOTOBHOCTh K AKTUBHOW JEATEIHHOCTH TEXHOJOTUYECKOM U COLMAIbHOU
HANpPaBIEHHOCTH, CIOCOOHOCTh WHULMUPOBATH, IJIAHUPOBATH U CaAMOCTOSTEIBHO
BBITIOJHSATH TaKYIO JESTEIbHOCTB;

uHTEpec K  chepam  OpoPecCHOHANBHONM  JIEATENbHOCTH,  CBA3aHHBIM
c uH(pOPMATUKOH, NPOrpaMMUPOBAHMEM M HWH(OPMALMOHHBIMU TEXHOJOTHUSIMHU,
OCHOBAaHHBIMH Ha JOCTIDKEHUSX HAyKH HH(POPMATHUKH U HAYYHO-TEXHUYECKOTO
nporpecca, yMEHHE COBEpIIAaTh OCO3HAHHBIM BbIOOp Oynaywmweld mnpodeccun
U pEaJn30BbIBATh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSKECHUH
BCEH KU3HU,

7. IKOJIOrH4eCKOro BOCIUTAHUS

OCO3HaHME TJI00AJTLHOI0 XapaKTepa IKOJIOTHUSCKUX MPOOJIeM U ITyTel UX pelieHus,
B TOM 4YHCJI€ C YYETOM BO3MOXKHOCTEH HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH;

8. IEeHHOCTH HAYYHOI0 MO3HAHUSL:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH, JOCTHKEHUAM HAYYHO-TEXHUYECKOIO IMpOrpecca M OOIIECTBEHHOU
MPAKTUKH, 332 CYET NOHUMAHUS POJIM MH(POPMALMOHHBIX PECYPCOB, UH(OPMAIIMOHHBIX
IPOLECCOB M MH(OPMALMOHHBIX TEXHOJIOTUH B YCIOBUSX LU(PPOBOI TpaHchopmanuu
MHOTUX c(hep )KU3HU COBPEMEHHOT'0 O0IIECTBA;

OCO3HaHWE IEHHOCTH HAay4YHOW JESITeIbHOCTH, TOTOBHOCTh OCYIIECTBIISIThH
MPOEKTHYIO U HUCCIIEOBATENbCKYIO AESTENbHOCTh MHAMBUIYaIbHO U B TPYIIIIE.

9. ' MOUMOHAIBHBII HHTEJICKT, MPEANOIATarO NI c(OpMHPOBAHHOCTH:
CaMOpPETyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEACHHE, CIOCOOHOCTh aJallTUPOBATHCS K IMOLIMOHAIBHBIM

U3MEHEHUSIM U MPOSIBISITh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALlMM, BKJIIOYAIOIIECH CTPEMJICHME K JOCTHXKEHUIO LEIn
U ycHoexy, ONTHUMHU3M, WHUIMATUBHOCTb, YMEHHME JIEUCTBOBATh, HMCXOHsS W3 CBOMX
BO3MOKHOCTEH;

SMIATHM, BKJIKOYAIOIIEH CIOCOOHOCTh IOHHMMATh 3SMOIMOHAIBHOE COCTOSIHUE
JOPYTUX, YYHUTBIBaTh €ro TMpH OCYIIECTBICHHMH KOMMYHHKAIMH, CIHOCOOHOCTh
K COUYBCTBHIO U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIOYAIOIIMX CIMOCOOHOCTh BBICTPAUBATh OTHOILIEHUS
C IPYTMMH JIFOJIbMU, 32800 TUTHCS, MPOSIBIISATh MHTEPEC U pa3periaTh KOHMIUKTHI.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynbrare uzydenusi nHOOPMATUKUA Ha YPOBHE CPETHETO O0IIero 00pa3oBaHus
y obOyuaromerocst OyayT cOpMHUPOBaHBI METANPEIMETHBIE PE3yJIbTaThl, OTPAKCHHBIC
B YHUBEPCAIBHBIX YUEOHBIX JCHCTBUAX, @ UMEHHO — ITO3HABATEIILHBIC YHUBEPCABHBIC
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yueOHble  JCMCTBHS, KOMMYHHUKAaTUBHBIE yHHBEpCajbHble YyueOHBIE JIEHCTBHUS,
peryJIATUBHBIC YHUBEpCAJbHbIE YdeOHbIe TEHCTBHUS, COBMECTHAS JAESITEIbHOCTb.

Ilo3naBaTe/ibHbIe YHUBEpPCAJbHbIE YUeOHbIEe AeilcTBHUSA
Ba3oBble Jornueckue aedcTBUA:

CaMOCTOSTEIbHO (OPMYTUPOBATh M aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;

YCTAaHABIWBATh CYIISCTBEHHBI TMpU3HAK WA OCHOBAaHWS JUISI CPaBHEHWS,
KJ1accuuKaIu U 0000IICHHUS;

OTIPEICIIATH IEIH ACITCIIBHOCTH, 33/1aBaTh MapaMeTPhl M KPUTEPHUH UX JIOCTHIKCHHS,

BBISIBIISITh 3aKOHOMEPHOCTH ¥ IIPOTHBOPEUHS B PaCCMaTPUBACMBIX SIBJIICHUSX;

pa3pabaThiBaTh IUIAH pEIMICHUS MPOOJEeMbI ¢ YYETOM aHaIM3a HMEIONMUXCS

MaTepUaJIbHBIX U HEeMaTepHATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JICSITCIBHOCTh, OIICHUBATH COOTBETCTBUE PE3YyJIHTATOB
EJISIM, OIICHUBATh PUCKH TOCIICICTBUN JEATEIIbHOCTH;

KOOPJIMHHUPOBATh U BBITIOJIHATh Pa0OTy B YCIOBHSIX PEaJbHOTO, BHPTYaJIbLHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOJIEM.

ba3zoBble ucciaenoBarebCKue 1eMCTBUSA:

BJIQJICTh HABBIKAMH Y4YEOHO-HCCIIEOBATEIIbCKOM M TIPOCKTHOM JIeATEIbHOCTH,
HaBBIKAMH Pa3peIIeHUs IPOOJIEM, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSI TETHHOMY
MOVCKY METOJOB PEIICHHs MPaKTUYECKHUX 3a7ad, MPUMEHEHHIO Pa3IMYHBIX METOIOB
MO3HAHUS,

OCYIIECTBIISTh PA3IMYHbIE BUBI JICSITEIILHOCTH 10 TTOJIYYSHHIO HOBOTO 3HAHUS, €T0
WHTEPIPETANN, TTPEOOPa30BAHUIO M MPUMCHECHHUIO B PA3JIMYHBIX YUCOHBIX CUTYAIIHSX,
B TOM YHCJIE TIPU CO3/IaHUU YUEOHBIX U COITUATBHBIX MPOEKTOB;

dbopMHpOBaTh HAyYHBIH THUIN MBIIIICHUS, BIAJCTh HAYYHOW TEPMHUHOJIOTHECH,
KIJTFOUEBBIMHU TTOHSATHSAMH U METOJAMHU;

CTaBUTH U (HOPMYITMPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BATEIBHOM IEATETLHOCTH
Y )KU3HECHHBIX CUTYaIUsIX;

BBISIBIISITh IPUYNHHO-CIIEJICTBEHHBIE CBA3U U aKTYalM3UpPOBATh 3a/1a4y, BhIABUTATh
TUNoTe3y €€ pelieHus, HAXOIUTh apPTYMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX YTBEPKIACHUIA,
3aJ1aBaTh MapaMeTPhbl U KPUTCPUU PEIICHHUS;

aHAIM3UPOBATh TOJIYYCHHBIC B XOJE PEIICHUS 3a7a4d pPe3yJbTaThl, KPUTHUCCKH
OIICHMBATh X JOCTOBEPHOCTH, IIPOTHO3MPOBATH N3MCHCHUE B HOBBIX YCIIOBHUSX;

JaBaTh OILIGHKY HOBBIM CHUTyaIlMsiM, OIICHUBAaTh TMPUOOPETEHHBIH  OIIBIT,

OCYIIECTBJIATH IIeJICHAIIPaBICHHBIN MTOUCK MEPEHOCA CPEACTB U CIIOCOOO0B ACHCTBUS

B TPO(he€CCUOHATIBHYIO CPEY;

yMETh TIEPEHOCUTh 3HAHUS B TI03HABATCIBHYIO M IIPAKTHYCCKYIO OO0JIacCTH
KU3HEIEITCIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00J1acTel;
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BBIABHUI'aTb HOBBIC UJICH, IIPCAJIAraTh OPUTMHAJIBHBIC ITOJAXO0/bl U PCIICHUA, CTABUTDH
HpO6JIeMBI " 3a1a4M, OOITYyCKAIHUEC aJIbTCPHATHUBHBIC PCIHICHUS.

Pabora c undopmanmeii:

BJIaJIETh HAaBBIKAMHU TIOJIYYeHHs WH(OpMAIMu W3 HCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIIATh MOWCK, aHAIW3, CUCTEMAaTU3AIlUI0 U HHTEPHPETAIUIO
nH(pOpMaIu pa3IUIHBIX BUAOB U ()OPM IPEICTaBICHNUS,

CO3/laBaTh TEKCTHl B Pa3IMYHBIX opMaTax ¢ y4€TOM HazHauyeHHUs HMHOOpPMaLUH
U [IETIEBOH ayIUTOPHH, BEIOUpAsi ONTUMATIBHYIO (JOpMY MPEICTABICHHS U BU3YAITN3aIlNN;

OIICHUBATh JOCTOBEPHOCTh, JICTUTUMHOCTh WHpOpPMAIUU, €€ COOTBETCTBUE
MPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

WCIIOJIh30BaTh CPENICTBA WH(OOPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHI
B pCIICHWU KOTHUTUBHBIX, KOMMYHHMKATUBHBIX M  OpPraHM3allMOHHBIX 3aj]a4
c coOmoaeHueM TpeOOBAaHUM SPrOHOMHUKH, TEXHHMKH O€30MMacHOCTH, THUTHUCHBI,
pecypcocOepeKeHrs, TPaBOBBIX W OATUYECKUX HOPM, HOPM HUH(POPMAIIMOHHOM
0e301acHOCTH;

BJIaJIETh HABBIKAMHU PAaCIlO3HaBaHMs W 3alluThl MH(OpManmu, HWHOOPMAIIMOHHON
0€30IMacCHOCTH JIMYHOCTH.

KomMMmyHuKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeiHCTBUSA
Oo0wmenne:

OCYLIECTBISATh KOMMYHUKAILIMH BO BCEX Cpepax KU3HU;

pacrno3HaBaThb HeBepOaJibHble CpeACTBa  OOILEHUS, IIOHMMaTh 3Ha4YCHHE
COLIMAJIbHBIX 3HAKOB, PAaCllO3HABATh MPEANOCHUIKM KOH(QIUKTHBIX CUTYallMi U CMATYATh
KOH(DJIUKTBI;

BJIAJAECTh  Pa3IU4YHBIMU cnocobamMu  OOLIEHUS U B3aUMOJCHUCTBUS,
apryMEHTUPOBAHHO BECTHU JUAJIOT, YMETh CMST4aTh KOH(M)IUKTHBIE CUTYAIINH;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HUCIIOIb30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHAA JeTEJIbLHOCTD:

MIOHMUMAaTh M HCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWUBHUIYAJIBHOUN
paboTHI;

BBIOMpATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUM ¢ YIETOM OOIIHUX HHTEPECOB
1 BO3MOKHOCTEH KaKJI0T0 UJeHa KOJIJICKTHBA;

MIPUHUMATh 1[EJTA COBMECTHOM JI€SITETbHOCTH, OPTaHU30BBIBATH U KOOPAMHUPOBATH
JICUCTBUS 110 UX TOCTHKEHUIO: COCTABJIATH IIJIaH AEHUCTBUM, PACIIPEIEIIATH POJIU C YUETOM
MHEHHUI y4aCTHUKOB, 00CYXIaTh Pe3yIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KA4E€CTBO CBOETO BKJIAJia M KaXJOTO yYaCTHMKA KOMAHJIbI B OOIIHIA
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajgaraTb HOBBIE€ MPOEKThI, OIEHWBAaTh MIAEA C TMO3ULIUM HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;
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OCYIICCTBJIATh IMTO3UTUBHOC CTPATCIHYCCKOC IMMOBCACHUEC B PA3JIMYHBIX CUTYyalUAX,
MMPOABJIAATH TBOPUCCTBO U B006pa)KeHI/IC, OBITH HWHHUIIMAaTUBHBIM.

PerynsitTuBHble yHMBepCaJbHbIe Y4eOHbIC JeHCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBIISITh TTO3HABATEIBHYIO JEATEIBHOCTb, BBISBIATH
npoOJIeMbl, CTaBUTh W (HOPMYIMPOBaThH COOCTBEHHBIC 3aJauyd B 0Opa30BATEIHHOU
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTAaBJISATh IUJIaH PELIEHUs MPOOJIEMbl ¢ y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH W MIPEATMIOYTEHUM;

JIaBaTh OLICHKY HOBBIM CHUTYaIIUSIM;

pacCIIMPATh PpaMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX TPEITOYTCHHM;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTh
3a pEILICHHE;

OIICHUBATh MPUOOPETEHHBIN OMBIT;

CIocoOCTBOBAaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKON IPYIULIUU B Pa3HBIX
0o0NacTsX 3HAHUM, IMOCTOSHHO TMOBBINIATH CBOW OOpA30BATENbHBI M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIGHKY HOBBIM CHTyallUsIM, BHOCUTb KOPPEKTHUBBI B JI€SATEJIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJIQJICTh HABbIKAMHU ITO3HABATENIbHOM pPEQIIEKCUU KaK OCO3HAHHS COBEpPUIAEMBIX
JNEUCTBUNA M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJbTATOB U OCHOBAHUM, MUCIIOJIb30BATh
npue€MbI pedIEeKCUU JIsl OLICHKU CUTYAIlMH, BBIOOpA BEPHOTO PEILICHUS;

OLICHMBAaTh PUCKA W CBOEBPEMEHHO IPUHUMATh PELICHHS MO WX CHUXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX P aHAIHU3E PE3YJIHTATOB AEATEIbHOCTH.

IpunsaTus ceds1 M APyrux:
MPUHUMATH ce0sl, MTOHUMasi CBOM HEJOCTATKU U JOCTOMHCTBA,
IIPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX [IPY aHAJIM3€E PE3YyJIbTAaTOB A TEIbHOCTH,
MpU3HABaTh CBOE MPaBO U MPaBO JAPYTrUX HA OIIUOKY;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIIMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

B npouecce uzyuenus kypca uHpopMatuku yriyosnénHoro ypoHs B 10 kiacce
oOydJaromuMucs OyayT TOCTUTHYTHI CIEAYIONINE TPEAMETHBIE PE3yIbTaThI:
BJIaJICHUE MPEACTABICHUSIMU O pOJIM UHGOPMAIIMU U CBSA3aHHBIX C HEH MPOIIECCOB
B TIPHUpOJIe, TEXHUKE U OOIIECTBE, MOHATUAMH «UHGPOpMAIUI), «HHPOPMAIIMOHHBIHN
IPOLIECCH, «CUCTEMa», KOMIIOHEHTHI CHUCTEMBD», «CHUCTEMHBIH 3(pPexT»,
«MH(OpMALIMOHHAS CUCTEMAY, «CUCTEMA YIIPABIICHUSY;
BJIaJICHWE METO/JaMHU TMOMCKa HHpOopMaIK B ceTu MIHTepHET, yMeHHEe KPUTHUECKU
OLIEHMBAaTh MH(OPMALIMIO, MTOJIyYEHHYIO U3 ceTH MHTepHeT;
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yMEHHE XapaKTepU30BaTh OOJIbIINE JaHHbIEC, IPUBOAUTDH MIPUMEPHI HCTOYHUKOB MX
NOJIyYEHHUs] W HANPABIEHUS MCIOJb30BaHUS, YMEHUE KIIACCU(PHUIIMPOBATH OCHOBHBIE
3aJ]auM aHajau3a JaHHbIX (IPOTHO3UPOBAHUE, KIacCU(PUKAIM, KIacTepu3alus, aHaIu3
OTKJIOHEHMI), IOHUMATh MOCIEA0BATEIbHOCTh PEIIECHUS 3a]a4 aHajau3a JaHHBIX: cOOp
NEPBUYHBIX JAHHBIX, OYUCTKA U OIICHKA KauecTBa JAHHBIX, BHIOOP /WM MOCTPOCHHE
MOJENH, MpeoOpa3oBaHME JaHHBIX, BH3yaJld3alUsl JaHHbBIX, HHTEpIpEeTalus
pE3ybTaTOB;

INOHMMAaHUE OCHOBHBIX IPUHIMIOB YCTPOMCTBA U  (YHKIMOHMPOBAHMS
COBPEMEHHBIX CTALMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHLMI Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHI;

BJIaJICHUE HABBIKAMU PAOOTHI C ONEPAIMOHHBIMA CUCTEMAMHU, OCHOBHBIMHU BHJIAMH
OpOrpaMMHOro oOecliedeHHsl JJis pelleHHs Y4YeOHbIX 3ajad 10 BBIOpPAHHOM
CHelUaIu3alny;

HaJM4Ke MPEACTABICHUI O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM MHUPE,
0 0a30BBIX MPUHIMUIIAX OpraHU3alMi M (YHKIHOHUPOBAHUS KOMIIBIOTEPHBIX CETEM,
00 o0LIMX MPUHIHKIIAX pa3pabOTKU U (HYHKIHOHUPOBAHUS UHTEPHET-TIPUIIOKEHU;

MIOHUMaHUE yrpo3 UH(OPMAIMOHHONW O€30MacCHOCTH, HCIOJIb30BAHUE METOJ/IOB
U CpEACTB NPOTHUBOJEHCTBUS O3TUM YIrpo3aM, coOytojieHue Mep 0e30IacHOCTH,
IPENOTBpAllAlONIMX  HE3aKOHHOE  paclHpOCTPAHEHHWE  MEPCOHAIBHBIX  JTAHHBIX,
coOmoieHne TpeOOBaHMA  TEXHUKH O€30MaCHOCTM W THUTHMEHbl Npu  padote
C KOMIBIOTEpAMU M JPYTUMU KOMIIOHEHTaMH LHU(PPOBOrO OKPYKEHHs, MOHUMaHUE
IIPABOBBIX OCHOB MCIIOJIb30BaHMS KOMIIBIOTEPHBIX MpOrpamMm, 0a3 JaHHBIX U pabOThI
B cetu HTEpHET;

NOHUMAaHUE OCHOBHBIX [PUHUMIIOB JHMCKPETH3alWU{  PAa3jIMYHBIX  BHUJIOB
uH(pOpMaIUKU, YMEHHUE ONPEAENITh HHPOPMALIMOHHBINA 00BEM TEKCTOBBIX, I'pad)UueCKUX
Y 3BYKOBBIX JaHHBIX IPH 3aJaHHBIX NapamMeTpax AUCKPETU3ALNH, YMEHUE ONPEIEISITh
CPEIHIOI0 CKOPOCTh Iepeljaud JaHHBIX, OLEHUBATh HM3MEHEHHE BPEMEHU IEepeaaydn
IpU U3MEHEHNU UH(POPMAITMOHHOTO 00BbEMA TAaHHBIX U XapaKTePUCTUK KaHala CBA3H;

YMEHHUE UCIIOJIb30BaTh MPHU PEILICHUH 3a/1a4 CBOMCTBA MO3ULIMOHHOM 3alliCH YUCE,
JIrOpUTMa MOCTPOCHHUS 3aIIMCH YUCIIA B TO3UIMOHHOW CUCTEME CUUCIIEHUS C 3aJaHHBIM
OCHOBAHMEM M TIOCTPOEHHUSl YHCIa IO CTPOKE, COJAEpKallled 3amuch 3TOr0 4Hcia
B INO3ULMOHHOW CHCTEME CYHMCIICHHMS C 3aJlaHHBIM OCHOBAHHMEM, YMEHHUE BBINOJHSATH
apu(mMeTnyecKue onepanuy B MO3UIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

YMEHUE BBIOJIHATH IPE0Opa30BaHuUs JIOTHUECKUX BBIPAXKEHUH, UCTIOIb3YS 3aKOHBI
anreOpbl JIOTUKH, YMEHHE CTPOUThH JIOTHYECKOE BBIPAKEHHWE B JIU3IBIOHKTUBHOMN
U KOHBIOHKTUBHOM HOpPMalbHBIX (opMax 1O 3aJaHHOW TabMUIE WMCTUHHOCTH,
UCCIIEIOBATh 00JIaCTh CTUHHOCTHU BBICKA3bIBAHUS, COJIEPKAIIETO TIepEMEHHbBIE, PelliaTh
HECJIOKHBIE JIOTHYECKHE YPABHEHHS U CUCTEMbI YPaBHEHMIA;

MOHUMaHue 6a30BBIX AITOPUTMOB 0OPAOOTKH YMCIOBON M TEKCTOBOW MH(pOpMAIIUU
(3amuch 4Kcell B MO3UIIMOHHON CHCTEME CUMCIICHMSI, HAXO0XK/IEHUE BCEX MPOCThIX YHCEel
B 3a/IaHHOM JIMara3oHe, 00paboTKa MHOTOPA3psIHBIX LEJbIX YUCE, aHAIN3 CUMBOJIBHBIX
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CTPOK U JIPYTUX), aITOPUTMOB MOKMCKA U COPTUPOBKH, YMEHUE OMPEIENSTh CIOKHOCTD
U3y4aeMbIX B Kypce O0a30BBIX alropuTMOB (CyMMHPOBAHHE JJIEMEHTOB MAaCCHBA,
COPTHPOBKA MaccuBa, MepeOOpHbIE AITOPUTMBI, JBOMYHBIM IOUCK) U MPUBOAUTH
IpUMeEpPbI HECKOJIBKUX aITOPUTMOB Pa3HOM CI0MKHOCTH IS PELICHUs OJTHOU 3a7a4u;

BJIaJICHHE YHUBEPCAITLHBIM SI3bIKOM ITPOTPaMMHPOBaHHUS BBICOKOTO YpoBHs (Python,
Java, C++, C#), npeacraBieHusIMU 0 0a30BBIX TUINAX JAHHBIX U CTPYKTypax JaHHBIX,
YMEHHE HCIOJIb30BaTh OCHOBHBIEC YIPABISAIONINE KOHCTPYKIIMH, YMEHHUE OCYIIECTBISATH
aHaJN3 MPEIOKEHHOW MPOTPaMMBL: ONPEAETATh Ppe3yNbTaThl PadOThl MPOrpaMMBbI
Opy 3aJaHHBIX HCXOJHBIX MJAHHBIX, ONPEAENATh, NMPH KAKUX MCXOAHBIX IaHHBIX
BO3MOXKHO TOJYYCHHE YKa3aHHBIX PE3yJbTaTOB, BBIABIATH JaHHBIC, KOTOPHIE MOTYT
OpuBeCTH K oOmuOKe B pabore mporpamMmbl, (GOPMYIHUPOBATh MPEATOKEHUS
10 YJIyYIIEHUIO IPOrPaMMHOTO KOJa;

YMEHHME  CO3/laBaTh  CTPYKTYpPUpPOBaHHbIE  TEKCTOBbIE  JIOKYMEHTBl U
JEMOHCTpAllMOHHBIE MAaTepUajbl C MCIOIb30BAHUEM BO3MOXHOCTEH COBPEMEHHBIX
POrPaMMHBIX CPEJICTB M 0OJIAYHBIX CEPBUCOB;

YMEHHE HWCIOIb30BaTh JJICKTPOHHBIC TAONWIBI AJS aHalu3a, TMPEACTaBICHUS
U 00pabOTKM JaHHBIX (BKJIHOYAsl BBIYMCIECHUE CYMMBI, CPEIHEro apu(pmeTuyecKkoro,
HauOOJbIIEr0 U HAUMEHBUIETO 3HAYE€HUH, pEllIeHHe YpaBHEHUH, BHIOOP ONTUMAJIbHOIO
pelieHus, moa00p TUHUH TPEH/IA, PEIICHUE 3a/1a4 IPOTHO3UPOBAHHS).

B npornecce uzyuenus xkypca uHpopMaTuku yriryosn€HHoro ypoBHs B 11 kiacce

oOydJaronuMucs Oy Iy T TOCTUTHYTHI CIACAYIOIMINE TPEAMETHBIC Pe3yIbTaThI:

YyMEHHE CTPOWTh HEPAaBHOMEPHBIC  KOABI, JOMYCKAIONIME  OJHO3HAYHOEC
JIEKOJIUPOBAHKUE COOOIIECHUM (MpePUKCHBIE KOJbI), UCIOJIB30BATh MPOCTEUIINE KOIbI,
KOTOPBIE TTO3BOJISIOT OOHAPYXKMBATh M HCIIPABJIATh OIIMOKW MpHU TIepeaade TaHHBIX,
CTPOUTH KOJI, OOECIEUMBAIONINI HAUMEHBIIYI0 BO3MOXHYIO CPEIHIOI JUIUHY
COOOIIICHHS MPU U3BECTHOM YaCTOTE CUMBOJIOB, MOSCHITH MPUHIIUIIBI PAOOTHI MPOCTHIX
QITOPUTMOB C)KaTHS JAHHBIX;

YMEHHUE PelIaTh arOPUTMHUIECCKUE 3a]]a9H, CBSI3aHHbIC ¢ aHAIM30M rpadoB (3a1a9n
MOCTPOEHUS ONTUMAJILHOTO IyTH MEXKIY BEpIIMHAMH Tpada, onpeacieHns] KOJIMIecTBa
pPa3TUYHBIX MyTEeH MEXAY BEpIIMHAMH OPHUEHTHUPOBAHHOTO AaIlMKIWYECKOro rpada),
yMEHHUE UCTIOIB30BaTh JEPEBbS MIPHU aHATN3€E U TOCTPOCHUH KOJIOB U JIJISl PEICTABIICHUS
apu(PMETHICCKUX BBIPAKCHUH, TIPU PEIICHUHU 3a7a4 IMOWCKAa M COPTHPOBKH, YMEHHUE
CTPOUTH JIEPEBO WTIPHI MO 3aJaHHOMY aJIrOpUTMYy, pa3padaThiBaTh M 0OOCHOBBIBATH
BBIUTPHINTHYIO CTPATETHIO UTPHI;

yMeHHUe pa3padaThiBaTh U PEATM30BBIBATH B BUJIC TIPOTPaMM 0a30BbIE aJITOPUTMBI,
yMEHHUE UCTOIB30BaTh B IPOrpaMMax JaHHBIC PA3IMYHBIX TUITIOB C YYETOM OTPaAaHUYCHHMA
Ha JMana3oH WX BO3MOJKHBIX 3HAYCHWM, MPUMEHATH NPH PEHICHUHU 3a1ad CTPYKTYPBI
JAHHBIX (CITMCKH, CITIOBAPH, CTEKH, OUYePEIH, ICPEBHS ), UCIIOIH30BaTh OA30BbIC OTICPAIHH
CO CTPYKTYpaMu JaHHBIX, MPUMEHSITh CTAHIAPTHBIE U COOCTBEHHBIE MTOATPOTPAMMBI JIJISI
00pabOTKM YUCIIOBBIX JIAHHBIX U CHUMBOJIBHBIX CTPOK, MCIOJB30BaTh MPHU pa3padOTKe
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nporpaMM  OMOJIMOTEKM TMONMPOrpaMM, 3HATh (PYHKIMOHAJIBHBIE BO3MOXHOCTH
UHCTPYMEHTAIBHBIX CPEACTB CpeAbl pa3paboTKH, yMEHHE HCIOIb30BaTh CPEICTBA
OTIIAJIKU TPOrpaMM B Cpelle MPOrpaMMHpPOBAaHUSA, YMEHHE JOKYMEHTHPOBATH
POrpPaMMBbl;

yMEHUE CO3/1aBaTh BEO-CTPaHUIIBI,

BJIaJICHUE OCHOBHBIMU CBEACHHUSIMHU O 0a3zax NaHHBIX, UX CTPYKTYype, CpEeACTBax
co37aHus U pabOThl ¢ HUMH, YMEHHE MCIOJb30BaTh TaOJMUYHBIC (PEIAIMOHHBIC) 0a3h
JTaHHBIX (COCTaBIATH 3ampochl B 0a3aX [MaHHBIX, BBIOJIHSATH COPTUPOBKY M TMOMCK
3amucel B 0aze JaHHBIX, HANOJHATH pa3padOTaHHYI0 0a3y JaHHBIX) U CIPaBOYHBIC
CUCTEMBI;

YMEHHE HCIOJB30BaTh KOMIBIOTEPHO-MAaTEMaTUYECKUE MOJAETH JUIsl aHaiIMu3a
OOBEKTOB M MPOLECCOB: (OPMYIUPOBATH IEIb MOACIUPOBAHUS, BBHIMOIHITH aHAIHU3
pe3yNIbTaTOB, MOJYYCHHBIX B XOJI€ MOJICIMPOBAHMS, OIICHUBATh COOTBETCTBHE MOJCIH
MOJIETIUPYEMOMY OOBEKTY WJIM MPOLECCY, MPEICTaBIATh PE3yIbTAThl MOJEIUPOBAHUS
B HaIJISIIHOM BHJIE;

yMEHHE OpraHU30BBIBATH JMYHOE nHGOPMaAITMOHHOE MIPOCTPAHCTBO
C HCIOJB30BAHUEM PA3IMUHBIX CPEACTB NHUQPPOBBIX TEXHOJOTHH, TMOHUMaHUE
BO3MOXKHOCTEM  IU(PPOBBIX  CEPBUCOB  TIOCYAAPCTBEHHBIX  YCIyI, LHHU(PPOBBIX
00pa30BaTeNbHBIX CEPBHUCOB;

MOHUMAaHUE OCHOBHBIX MPHUHIIMIIOB padOThl, BO3MOXKHOCTEH U OTrpaHUYCHUS
PUMEHEHUS TEXHOJIOTHA UCKYCCTBEHHOTO MHTEIIJICKTA B PA3IUYHBIX 001ACTAX, HATHINE
NPEJCTaBICHUA O Kpyre pelraeMbIX 3a7ad MalluHHOrOo oO0y4yeHHs (pacro3HaBaHUS,
Kiaccu(ukanMy ¥ TMPOTHO3WPOBAHUS) HAMYUE TPEACTaBICHUN 00 HCIOIb30BAHUU
UH(OPMAITMOHHBIX TEXHOJIOTHI B pa3IMUHBIX TPOPECCHOHAIIBHBIX cepax.
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TEMATHYECKOE INIAHUPOBAHUE!

10 KIIACC
Haumenosanue
Ne KommuecTBo OCHOBHBIE BUIBI 1€ITEIHHOCTHA
pa3/iesioB U TEM [IporpammHoe conepxanue
/11 4acoB 00yUaroIIMXCs

y4eOHOTo IpeaMeTa

Pa3znen 1. Hudposas rpamoTHOCTH

1.1

Kommbrorep —
YHUBEPCAIBHOE
YCTPOUCTBO 00paOOTKH
TAHHBIX

6

TpeboBaHus TEXHUKU OE30MACHOCTU U
TUTUEHBI TIPU paboTe ¢ KOMITBIOTEPAMHU
U APYTUMHU KOMIIOHEHTaMH [IU(PPOBOTO
OKPYKECHHUSI.

[TpuHIUTIBEI PAOOTH KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
dbon Heiimana. I'apsapockas
apxumexmypa. ABTOMaTHYECKOE

BBIIIOJIHCHUEC IIPOTrpaMMBI ITPOICCCOPOM.

OnepaTtuBHas1, MOCTOSIHHAS U
J0JITOBpeMeHHas namsitb. OOMeH
JTAHHBIMH C TIOMOIIBIO IIIHH.
KoHTpoJutepbl BHEIIHUX YCTPOUCTB.
[IpssMO# JOCTYII K TAMSITH.
OCHOBHBIE TEHJICHIINY PA3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTH.

AHaIM3UPOBATh YCIOBUSA
VCTIOJIb30BaHUS KOMIIBIOTEPA U APYTHUX
JOCTYIHBIX KOMIIOHEHTOB I (PPOBOTO
OKPY>KEHHS C TOUKH 3pECHHS TpeOOBaHUI
TEXHHUKHU 0€30MTaCHOCTU U TUTHCHBL.
OnuceIBaTh COCTaBHBIC YaCTH

U TIPUHIUIBI pAa0OTHl KOMIIBIOTEPOB,
MOOMJIBHBIX YCTPOUCTB, KOMITBIOTEPHBIX
CHUCTEM.

XapakTepu3oBaTh KOMIIBIOTEPHI PA3HBIX
TTOKOJICHUH.

Hckatp B cetn UHTEpHET HHBOPMAITHIO
00 OTEUECTBEHHBIX CICIHAINCTAaX,
BHECIIMX BKJIA] B Pa3BUTHE
BBIYMCIIUTEITLHON TEXHUKH.

[IpuBOIUTE IpUMEPHI,

1 KprMGOM B COACPIKAHNN TEMATUICCKOI'O INTAHUPOBAHUA BBIACIACTCA MaTCpUual, KOTOpBIﬁ HE SBJSIETCS 0013aTENbHBIM IpU U3YUYECHUU U HE BXOAUT B COACPIKAHUE l'[pOMG)KyTO‘IHOﬁ HJIn
HUTOrOBOM aTTeCTalluu 10 NPEAMETY.
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[TapamenpHbIC BRIYUCIICHHS.
MHoOronpoueccopHbI€ CHCTEMBI.
CyneprommbsroTepbl. Pactipenenéuunie
BBIYHMCIIUTEIILHBIC CHCTEMBI H 00paboTKa
OOJIBIINX JaHHBIX. MOOUIBHBIE
1IU(POBBIC YCTPOMCTBA U KX POJIh

B KOMMYHHKaIUsAX. BcTpoeHHbie
KOMITBIOTEPBl. MUKPOKOHTPOJIIIEPHI.
PoGoTu3npoBaHHbIC TPOM3BOJICTBA

NOATBEPKAAIOLINE TEHICHIUNA PA3BUTHS
BBIYHMCIIUTEIbHON TEXHUKHU.

[TosicHATH CYIIHOCTD NMapauIeAbHbIX
BbIUKCIIeHU. [IpuBOANTH MpUMEpHI
3a/1a4, JJid peIIeHUs] KOTOPBIX
IPUMEHSIOTCS CyTIEPKOMITBIOTEPHBIE
TE€XHOJIOTUU WJIU TEXHOJIOTUU
pacnpenenéHHbIX BBIYMCICHUN.
XapakTepu3oBaTh pOOOTU3UPOBAHHBIE
IPOU3BO/ICTBA, MOOMJIbHBIEC LIU(POBHIC
YCTPOWCTBA U X POJIb B KOMMYHHKALMSIX

1.2

[Iporpammuoe
oOecrieueHue

[Iporpammuoe obecrieueHue
KOMIIBIOTEPOB U KOMIIBIOTEPHBIX
cucteM. Buapl nporpaMmMHOro
oOecrieueHus U UX Ha3HAUYCHUE.
Oco0eHHOCTH TPOrPAMMHOTO
oOecrieueHust MOOUITBHBIX YCTPOMCTB.
[TapannenbHOE MPOTrPaMMUPOBAHUE.
CucremMHoe MporpaMMHOE 0OecIieYeHHE.
OrnepalluOHHBIEC CUCTEMBI. Y THIJIUTHI.
HpaiiBeps! yctpoucTB. MHCTamsiuus

U JICUHCTAILISALUS IPOTrPAMMHOTO
oOecrieueHusl.

daiisioBble cucTeMsl. [IpuHLIHIBL
pa3MeIeHrs 1 UMEHOBaHUs (GaiijioB

B J10JITOBpeMeHHOM namsaTu. [11abmoHsl
JUTS1 OTTMCAHUS TPy (haiIoB.

Pabotats ¢ rpadpuueckum uHTepdeiicom
onepaunoHHoi cuctemsl (OC),
CTaHIAapPTHBIMU U CITY>KEOHBIMU
NPUIIOKEHUSAMH, (HaliTIOBBIMU
MEHEIKEPAMHU.

COOTHOCHUTBH BHIbI TUIICH3UH

Ha HMCI0JIb30BaHUE MPOTPAMMHOI0
oOecrieueHus 1 MopsiioK €ro
UCTIONIb30BaHUS M PACIIPOCTPaHEHUSI.
[TpuBOIUTE IPUMEPHI TPOITPUETAPHOTO
1 CBOOOJHOTO IIPOTrPAaMMHOTIO
obecrieueHus, MpeTHa3HAYCHHOTO

JUTS PEIICHUsT OTHUX U TEX XKe 3a7ad.
Ha3zbiBaTh OCHOBHBIE PaBOHAPYIIICHUS,
UMEIOLINE MECTO B 00J1aCTH
UCIIOJIb30BaHUS IPOTPAMMHOI0
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3akoHoaTenscTBO Poccuiickoi
®denepauuu B 00J1aCTH IPOrPAMMHOTO
obecneuenus. JIueHnpoBaHue
IPOrpaMMHOTr0 OO€ecIeueHus 1

1 poBbIX pecypcoB. [IponpuerapHoe u
cB00OOIHOE MpOrpaMMHOE 00ecreYeHHE.
KommMmepueckoe 1 HeKoMMepuecKoe
UCIIOJIb30BaHUE POTPAMMHOTO
obecrnieueHus: U HUPPOBBIX PECYPCOB.
OTBETCTBEHHOCTb, yCTaHABIMBacMasi
3aKOHOJaTeILCTBOM Poccuiickon
denepanyu 3a HEMPABOMEPHOE
MCIIOJIb30BaHUE MPOTPaMMHOIO
oOecrieyeHus U U(PPOBBIX PECYPCOB

oOecrieueHus, 1 OTBETCTBEHHOCTD
3a HHUX, IPETyCMOTPEHHYIO
3aKOHOJIaTEILCTBOM PD.
Hpaxkmuueckue pabomor*:

1. Uncmannayus u oeuncmannsiyus
npocpamm

1.3. | KomnsroTepHsie cetu

[TpUHITUTIBI TOCTPOEHUS U allllapaTHBIC
KOMITOHEHTBI KOMITBIOTEPHBIX CETEH.
CereBble npoTokoibl. CeTb MHTEpHET.
Anpecanus B cetn IHTEpHET.
[Tporoxoisr creka TCP/IP.

Cucrema TOMEHHBIX UMEH.
Paznenenue IP-ceTu Ha moaceTu

C IOMOIIBI0 Macok nojaceTeid. CeTeBoe
aqMuHUCTpUpoBanue. [lomydyenne
JTAHHBIX O CETEeBBIX HACTPOITKaxX
KoMmmnbioTepa. [IpoBepka HaMUUsI CBS3U

[TosiCHATH TPUHUMUIIBI HOCTPOEHUS
KOMITBIOTEPHBIX CETEH.

BoisBisth o011ee u pa3nuuus

B OpraHU3alliy JIOKAJIbHBIX U
TJ100aTbHBIX KOMITBIOTEPHBIX CETEH.
[IpuBOIUTH MPUMEPHI TPOTOKOJIOB
creka TCP/IP ¢ onpenenéHapMu
(YHKIUAMMU.

Hcnonws3oBaTh MacCKu NoACETEN
1S pa3ouenus |P-ceTu Ha mojceTy.
[IpumeHsTh MpOrpaMMHOE

IHpGHHaFaCMHﬁ B I[IpOTrpaMMe 110 I/IH(IJOpMaTI/IKe NEepeUYCHb MPAKTUICCKUX pa60T ABJIACTCA PEKOMCHAATCIIbHBIM, YUNUTCIIb ACJIACT BI)I60p IPOBCACHUA MPAKTUYCCKUX pa60T.
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c y3710M ceTr. Onpeenenrue MapupyTa
JIBUKCHHUSI TIAKETOB.

Bunel nestensHocty B cetu IHTEpHET.
Cepsucsl HTepHeTA.
["'eonH(pOopMaIMOHHBIE CUCTEMBI.
['eonokalnoOHHBIE CEPBUCH] PEATIBHOTO
BpEMEHH (HaIpUMep, JTOKAIUs
MOOWJIbHBIX TeNe(hOHOB, ONPEAEICHHE
3arpyK€HHOCTH aBTOMAarucTpaieii),
UHTEPHET-TOPTOBJIsL, OPOHUPOBaHUE
OUJIETOB U TOCTUHMUII.
['ocynapcTBEHHBIE ANEKTPOHHBIE
cepBHCHI 1 yciyru. ColnanbHbIe CETH —
OpraHu3alysl KOJJIEKTUBHOTO
B3aMMOJEHCTBUS U 0OMEHA TaHHBIMH.
CeTeBoil 3TUKET: MpaBUjIa MOBEACHUS

B Knbeprpocrpanctse. [Ipodiaema
MOJITMHHOCTH TTOTYYSHHON
uHpopmaruu. OTKPBITHIE
o0pa3oBaTeIbHbIE PECYPCHI

oOecrieueHure 1 IPOBEPKU
PaboTOCTIOCOOHOCTH CETH.
Ilpakmuueckue pabomoi:

1. Cemesoe aomunucmpuposanue

14

Nudopmanmonnas
0€301acHOCTb

TexHOTeHHbIE U SKOHOMHUYECKHE
yTPO3bl, CBA3AHHBIE C UCIIOJIb30BAHUEM
UH(POPMAIMOHHO-KOMMYHUKAITHOHHBIX
TexHoJoruit. O61IKe MPOOIEMBbI 3aIUThI
uHpopMaIuu 1 HHPOPMAITMOHHON
6e3omacHocTr. Cpe/IcTBa 3aIIUTHI
uHGOpMAIIMU B KOMITBIOTEpaX,

Xapaktepu3oBaTh CYIIHOCTh IIOHATUN
«H(pOpMaLIMOHHAsA O€30MaCHOCThY,
«3anmTa HHPOpMaIUn».
dopMyTupOBaTH OCHOBHBIE MTPaBUIIA
uH(OPMAITMOHHON OE30TTaCHOCTH.
AHanu3upoBaTh 3aKOHOJATEIIbHY IO
0a3y, KacaroIryrcs HHPOPMAITMOHHOM
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KOMITBIOTEPHBIX CETSIX
¥ aBTOMAaTU3UPOBAHHBIX
UH(OPMAIMOHHBIX CUCTEMAX.
[IpaBoBOE oOecrnieueHue
uH(GOPMAIIMOHHON O€30MaCHOCTH.
DnexmporHas yugpposas noonucsy,
cepmuuyuposanHvle caimol U
OOKYMEHMbL.

[IpenorBpamieHue
HECAaHKIIMOHUPOBAHHOTO JOCTYyIa

K JTUYHOU KOH(PHUICHIIMATIbHON
uH(popManuu, XpaHsauencs

Ha IepCOHAIBHOM KOMITBIOTEPE,
MOOHIIbHBIX YCTPONCTBAX.
BpenonocHoe nporpaMmmMHoOe
oOecrieueHune 1 crmocoosl 6OPHOBI ¢ HUM.
AHTUBHUPYCHBIE IPOTPAMMBI.
OpraHuzaius JMYHOTO apXrBa
uH(popmaiuu. PesepBHoe KonupoBaHUeE.
[TaponbHas 3amura apxusa.
[udpoBanne nanubX. CHMMETPUYHBIC
1 HECUMMETPHUYHBIC T PHI.

[udps! npocToii 3aMeHBI.

Mudp Hezapsa. Hudp Buxenepa.
Anroput™m mudpobanus RSA.
Cmezeanoepaghus

0€30IaCHOCTH.

[IpumMeHsTh cpeacTBa 3alUThI
uHpopMaIuu: OpaHIMaydpHI,
AHTUBUPYCHBIC TPOTPAMMBI,
NapoJIMPOBAHUE U APXUBUPOBAHUE,
mudpoBaHue.

[IpenoTBpamars
HECaHKIIMOHUPOBAHHBIN TOCTYM
K JTUYHOU KOH(HICHIIMATIbHON
uHbOpMaIuu, XpaHsencs

Ha [IEPCOHAIIBHOM KOMITBIOTEPE,
MOOMJIBHBIX YCTPOUCTBAX.
Ilpakmuueckue padomeul:

1. Aumueupycneie npocpammol.
2. lllughposanue oanmwvix

Hroro no pazuneny
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Pa3nen 2. TeopeTnueckne 0CHOBbI HH(POPMATUKHU

2.1 | TlpencraBienue
uHbOopMaIuu
B KOMIIBIOTEPE

19

Nudopmarus, naHHBIC U 3HAHUS.
Nudopmarnmonnsie mporecchl

B IIPUPOJIE, TEXHUKE U OOIIECTBE.
HernpepbiBHbBIE U TUCKPETHBIE
BEJTMYMHBI U cUTHAJIBL. HeoOxomuMocTh
JTUCKPETU3AINH HHPOPMAIIUH,
MpeIHA3HAYCHHOM JIJIs1 XpaHEHUs,
nepeaadr u o0paboTKH B IIUGPOBBIX
CHUCTEMaX.

JIBonuHOE KOOMpOBAaHUE.
PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOJIBI.
JlekomupoBaHue COOOIIEHUH,
3aMMCaHHBIX C IIOMOIIIBIO
HEpPaBHOMEPHBIX KOJIOB. Y ciioBue PaHo.
[TocTpoenune 0THO3HAYHO
JEKOJUPYEMBIX KOJIOB C TIOMOIIBIO
nepesa. I pagh An.A. Mapkosa. EnuHuIs!
WU3MEPEHUSI KOJIMYECTBA HH(OPMAITUH.
AnhaBUTHBINA TTOIXO0]T K OIICHKE
KOJIMYECTBA HH(POPMAIIHH.

Cucremsl cuncnenus. Pazsépuyras
3aIMKCh MEJIBIX U APOOHBIX YHCETT

B TIO3UITMOHHOM CHCTEME CUUCIICHHMS.
CBoiicTBa MO3UIIMOHHON 3aITUCH YU CIIA:
KOJIM4ECTBO (P B 3aMKUCH, TPU3HAK
JIETTMMOCTH YHMCJIa HA OCHOBAHUE

[TosCHATH CyITHOCTH NOHATUI
«uHGOPMAIHS, «TAHHBIC», «3HAHUSD).
Pemate 3amaun Ha u3MepeHue
uH(popMaruu, 3aKIr0YEHHON B TEKCTE,
C MO3UIMHU aI(PaBUTHOTO MOJIX0/1a

(B IpeANOJIOAKEHUU O PAaBHOM
BEPOSITHOCTH TOSIBJIEHUS] CAMBOJIOB

B TEKCTE).

[TosicHATh HEOOXOAUMOCTD U CYITHOCTD
JTUCKPETU3ALNY TIPU XPAHECHHH,
nepenaye U o0paboTKe TaHHBIX

C IIOMOILBIO KOMIIBIOTEPOB.
[IpuBOIUTH IPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEPHBIX KOJI0B. KogupoBath
U JIEKOJIMPOBATH COOOIICHUS

C UCTI0JIb30BAHHEM PABHOMEPHBIX

Y HEPABHOMEPHBIX KOJIOB.

Ctpouth npeduKCHBIE KOJIBI.
KnaccuduimpoBars cuctembl
CUUCIICHUSL.

BrimonuHsATs cpaBHEHUE YnCen,
3allMCaHHbBIX B IBOUYHOM,
BOCBMEPUYHOW U IIECTHAAATEPUIHON
CHUCTEMAX CUUCIICHHUS.

OcyuiecTBIATh NEPEBO YUCET MEXKTY
JIBONYHOW, BOCbMEPUYHOM
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CUCTEMBbI CUUCIICHUS. AJITOPUTM
nepeBo/ia 1enoro yucia u3 P-uunoi
CUCTEMBbI CUUCIICHUSA B IECATUUYHYIO.
AJNTOpPUTM MepeBojia KOHEUHON P-uuHoit
JIpo0H B JECATUUHYIO. AJITOPUTM
MepeBo/ia LEI0ro Yuciaa U3 1eCITUIHOM
CUCTEMBbI CUucieHus B P-uunyio.
[lepeBoa KOHEUHOM IECATUYHOM IpoOU
B P-uunyto. /[BonyHas, BocbMepU4Has
Y IIECTHAIATEpUYHAs CUCTEMBI
CUHMCJICHUS, CBSI3b MEXKIY HUMU.
Apudmernueckre onepanuu

B MTO3UITMOHHBIX CUCTEMAaX CUUCIICHUS.
Tpouunas ypasnosewiennas cucmema
cuucnerus. J[6ouyHo-0ecamuunast
cucmema CYUCaIeHus.

Koauposanne texctoB. Konuposka
ASCII. OnHoGalTHBIE KOJIHPOBKHU.
Crangapt UNICODE.

Konuposka UTF-8. Onpenenenue
nH(OPMAITMOHHOTO 00bEMA TEKCTOBBIX
COOOIIEHUH.

Koauposanue nzobpaxenuit. OnieHka
MH(OPMAIMOHHOTO 00bEMaA
rpaduUecKuX JaHHBIX NP 3aJJaHHBIX
paspernieHny U TTyOnHe KOIUPOBAHUS
usera. [{BeToBbie Mosenn. BekTopHoe

Y [IECTHAUATEPUYHON CUCTEMaMU
CUMCIICHHUS.

BBINONHATE CIIOXKEHUE U BBIYUTAHUE
YHCell, 3alMCaHHBIX B JBOMYHOM,
BOCBMEPUYHOM U IIECTHAIATEPUUHON
CUCTEMAX CUUCIICHHUS.

Ocy1ecTBIsATh KOAUPOBAaHUE TEKCTOBOM
uH(pOpMaIUU C TOMOUIBIO
KOJAMPOBOYHBIX TAOJIHII.

Omnpenenars nHHOPMAILTMOHHBIN 00BEM
TEKCTOBBIX COOOLICHUM B pa3HbIX
KOJUPOBKAaX.

Brrancnars pazMep 1BETOBOW MAIUTPHI
10 3HAYEHWIO OMTOBOM ITyOUHBI 1IBETA.
Omnpenenars pazMepbl rpaduyecKux
(aitnnoB Npu U3BECTHBIX pa3pelICHUH U
riyOMHE KOAMPOBAHUS 1IBETA.
Boruucnsats nHGOpMaIMOHHBIN 00BEM
M (pOBOI 3BYKO3AMKCH 10 HACTOTE
JTUCKPETU3ALNH, TITyOHHE KOAUPOBAHUS
Y BPEMEHU 3aIHCH.

Ilpakmuueckue pabomul:

2. Jluckpemuszayus epaghuueckoil
uHgpopmayuu.

3. Huckpemuzayus 38yKo6ou
uHgpopmayuu
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KogupoBaHue. @opMathl rpadUIECKUX
daitnos. TpéxmepHas rpaduka.
®pakTanbHas rpaduka.

Koauposanue 3Byka. OnieHka
HH(pOPMAITMOHHOTO 00BEMA 3BYKOBBIX
JIAHHBIX TPH 33JJaHHBIX YaCTOTE
JUCKPETU3ALIMHU U PA3PSATHOCTH
KOJIMPOBAHUS

2.2

OcHOBBI aNre0opsl
JIOTUKHU

14

Aunre6pa noruku. [lonsarue
BbICKa3bIBaHUs1. BhICKa3bIBaTEIbHbBIC
dbopmel (mpenukathl). KBanTOpHI
CYILIECTBOBAHMSI U BCEOOITHOCTH.
Jlornueckue onepanuu. TaOauIbI
UCTUHHOCTH. Jlornueckue BhIpakKeHUsI.
Jlormueckue TOXKIecTBa.
JIloKa3aTenbCTBO JIOTUYECKUX TOXKIECTB
C IOMOIIIbIO TA0IUI] UCTUHHOCTH.
Jlornueckue onepanuu u onepanun
HaJl MHOXKECTBaMHU.

3aKoHBI anTeOphI JTOTUKH.
DKBUBaJICHTHBIE MPE0OpPa30BaHUS
JIOTUYECKUX BBIpAXKEHUM. JIornueckue
YpaBHEHUS U CUCTEMbl YpaBHEHUM.
Jlornyeckue QyHKIMU. 3aBUCUMOCTH
KOJIMYECTBa BO3MOXHBIX JIOTHUECKUX
(GyHKIMIA OT KOJTUYECTBA ApTYMEHTOB.
[TonHbIE CUCTEMBI JIOTHYECKUX

[IpuBOIUTH IPUMEPHI DTIEMEHTAPHBIX

Y COCTaBHBIX BbICKA3bIBaHUMU.
PaznuyaTh BhICKa3bIBaHUS U MPEIUKATHI.
VYcTaHaBIMBATH CBSI3b MEKIY alreOpoit
JIOTUKHU U TEOPUEU MHOMKECTB.
BpIunciisaTh 3Ha4YE€HHS JIOTUYECKUX
BBIPAKEHUH C JIOTUYECKUMHU
omnepanusiMi KOHbIOHKIIHNH,
JTU3bIOHKIIUY, THBEPCUU, UMILTAKAIUH,
SKBUBAJICHITUH.

[IpoBoUTH aHaMW3 TaOIUIl UCTUHHOCTH.
CtpouTth TaOIUIEI HCTHHHOCTH
JIOTUYECKUX BBIPAKCHUIA.
OcCy11eCTBIATh SKBUBAJICHTHBIE
npeoOpa3oBaHUsl JIOTHYECKUX
BBIPaKEHUM C UCII0JIb30BAHUEM 3aKOHOB
anreOpbl JTOTHKU.

OcyniecTBIATh MOCTPOEHUE
JIOTUYECKOTO BBIPAXKEHUS C JAHHOMN
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(GyHKLHIA.

KanoHnueckue gopMbl JIOTHUECKUX
BbIpakeHH. COBEpILIEHHBIE
JTU3bIOHKTUBHBIE U KOHBIOHKTHBHBIE
HOpMaJbHbIE (POPMBI, ATTOPUTMBI UX
HOCTPOEHUS MO TaOJIUIE UCTUHHOCTH.
Jlornyeckue 37€MEHTBI B COCTABE
kommbtotepa. Tpurrep. Cymmarop.
MHoropaspsaHeiii CymMmaTop.
[TocTpoeHue cxem Ha JJOTHYECKHUX
AJIEMEHTAaX 10 3aJaHHOMY JIOTHYECKOMY
BBIPAKECHUIO. 3aIIACh JJOTUYECKOTIO
BBIPAXKEHUS 110 JOTUYECKOU CXEME.
Mukpocxemovl u mexHoni02ua ux
npou3800cmea

TaOJIMIIEH HICTUHHOCTHU U €TO
YIIPOLICHHE.

Pemars npoctelie nornyeckue
YPaBHEHHS U CUCTEMbI YPABHEHUM.
XapakTepu3oBaTh JOTUYECKUE
3JIEMEHTHI KOMIIBIOTEPA.

[TosicHATB YCTPOUCTBO CyMMaTopa

Y TpUITEpA.

3anuchIBaTh JOTHUYECKOE BBIPAKECHHE
I10 JIOTUYECKOU CXEME.

Ctpoutb cxXeMbl Ha JOTHUYECKUX
3JIEMEHTAX 110 33IaHHOMY JIOTUYECKOMY
BBIPAKECHUIO.

Ilpaxkmuueckue padomul:

1. Ilocmpoenue u ananuz madauy
UCMUHHOCIU 8 MAOIUYHOM NpoYyeccope

2.3

KommberorepHas
apupmMeTrka

[IpencraBieHune UEIbIX YUCEN B TAMSITH
KoMIbroTepa. OTrpaHUYEHHOCTD
JIAarna3oHa Yucesl NPy OTPaHUYEHUN
KOJINYeCTBA pa3psaoB. llepenonnenue
pa3psAaHON CeTKU. be33HakoBbIE U
3HAKOBBIC JJaHHBIC. 3HAKOBBIN OUT.
JIBOMYHBIN JOMOJIHUTEIBHBIN KO/
OTPULATEIIbHBIX YHUCEL.

[ToOGuTOBBIE JIOTHYECKHE OTIEPALIUH.
Jlormueckuii, apupmMeTHUECKUN U
nukimyecknit casury. Llndposanue

[Tony4dats BHYTpEHHEE MIPEACTABICHHUE
LEJIBIX U BEIIECTBEHHBIX YHUCEI

B IIaMSITH KOMITbIOTEPA; OMPEACIISITh
10 BHYTPEHHEMY KOy 3HAYCHHUE YHCIIa.
XapakTepu3oBaTh 0€33HAKOBBIC U
3HAKOBbBIC JJAHHBIE.

[TosiCHATH TOPSAOK BHITIOTHEHUS
apu(pMETUIECKUX OTePaIUi C IeTBIMU
Y BEIIECTBEHHBIMU YHCIIAMU

B MPOILIECCOPE.

[TpuMeHATh TOOUTOBBIE JIOTHYECKUE
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C MOMOIIBI0 TOOUTOBOM OTIepaluu
«uckimovaroee NJI».

[IpencraBiieHne BEIIECTBEHHBIX YHACEI

B MMaMSITU KOMIIbIOTEpA. 3HAYAIAsl YacCTh
Y MOPAIOK yncia. /lnana3oH 3Ha4eHUN
BEIECTBEHHBIX uncen. [IpodiieMbl
XpaHEHUs BEIIECTBEHHBIX YHUCE,
CBSI3aHHBIE C OTPAHUYEHUEM KOJINYECTBA
pa3psAn0B. BeionHeHue onepanui

C BEIIECTBEHHBIMU YHCJIAMH,
HAKOIJICHUE OMTMOOK MPY BEIYUCICHUIX

Onepaluu.
XapakTepu3oBaTh PEACTaBICHUE

Y XpaHEHUE B IaMSITH KOMITbIOTEpA
BEIIIECTBEHHBIX YHCEIL.

[TosiCHATH IPUYMHBI HAKOTUICHHS
OIIMOOK MPU BBIYUCICHUSIX

C BEIIECTBEHHBIMU YUCJIaMHU.
Ilpakmuueckue pabomui:

1. M3yuenue nopaspsaono2o MauuHHo20
npeoCcmaesieHus Yevlx U 6euecmeeHHblX
yucen

Hroro no pazuneny

40

Pa3znes 3. AiropuTtMbl ¥ IPOrpaMMHPOBaHHE

3.1

BBenenne
B MPOrPaMMUPOBAHUE

16

Omnpenenenne BO3MOXKHBIX PE3yJIbTATOB
paboThI MPOCTEUIITNX ATOPUTMOB
yIPaBJICHUS UCTIOJIHUTEIISIMU U
BBIYUCIIUTEIILHBIX aJITOPUTMOB.
OmnpeneneHne UCXOIHBIX TaHHBIX,

IPY KOTOPBIX aJITOPUTM MOXKET J1aTh
TpeOyeMblil pe3yJIbTarT.

OTarnbl pemeHus 3a/1a4 Ha KOMIIBIOTepe.
HNHcTpyMEeHTaIbHBIE CPEACTBA:
TPAHCIISITOP, OTIATUHK,
npodmmpoBrK. KoMmumsiys

Y MHTEPIIPETAIUS POTPaMM.
BupTtyasbHble MaliuHbl.
HMHTerpupoBaHHas cpejia pa3padoTKHU.

BoisacHATh pe3ynbTaT paboThl
aIropuTMa JUIsl UCIIOJTHUTEIIS

IIPY 33JaHHBIX UCXOJHBIX JaHHBIX,
ONpeaeisTh BO3MOXKHbIE UCXO/IHbIE
JAHHBIE JUISl U3BECTHOTO PE3yJIbTaTa.
[IpuBOANTHL NPUMEPHI AITOPUTMOB,
coJiepKalMX NOCJIeI0BaTENbHbBIE,
BETBSIIMECS U IUKINYECKUE CTPYKTYPHI.
AHaJIM3UPOBATH IUKINYECKUE
AITOPUTMBI JUISI HCTIOJTHUTEISL.
BoiaensaTe sTansl pemenys 3a1a4n
Ha KOMITBIOTEpE.

[TosICHATB CYIIHOCTB BBIJEJIEHHBIX
JTaIoB.
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MeToab! OTIaKU IPOrpamMM.
Hcnons30BaHue TPaCCUPOBOUHBIX
Tabaui. OTaaJ04YHbINA BHIBO/I.
[TomaroBoe BBIIOJIHEHUE MTPOTPAMMBI.
Touku octanosa. [IpocmoTp 3HaUCHUI
MEPEMEHHBIX.

Azbik nporpammupoBanus (Python,
Java, C++, C#). Tunbsl JaHHBIX:
L[EJIOUYHCIICHHBIE, BEIIICCTBEHHBIE,
CUMBOJIbHBIE, JJOTUYECKUE. BeTBiIeHusI.

CioxHble ycnoBus. L{UKIIBI C yCIIOBUEM.

[{uKJIIBI IO IEPEMEHHOM.
B3anmo03aMeHsAEMOCTD Pa3INYHBIX
BHJIOB IUKJIOB. MIHBapuaHT LMKIIA.
CocraBneHue MKiIa ¢ UCIOJIb30BaHUEM
3apaHee ONPeAEcIEHHOrO UHBapUaHTa
LUKJIA.

JIOKyMEHTUPOBAHKE MPOTPAMM.
Hcnonb30BaHHE KOMMEHTAPUEB.
[ToaroToBka onvcaHus MpoOrpamMmsl

Y MHCTPYKIIMH JIJISl TIOJIb30BATENS.
AnropuTMbl 00pabOTKH HATYPaJIbHBIX
YHCEeJl, 3aAMUCAHHBIX B TO3UIIMOHHBIX
CUCTEMax CUMCJICHUS: pa3OueHue
3aIliCU YKCTIa Ha OTNIEIbHbBIE IIU(PBI,
Hax0>JICHUE CYMMBI U ITPOU3BEACHUS
1udp, HAXO0XKJICHHE MAKCUMATTLHOM

OTnaxuBaTh MPOTPAMMBI C TTOMOIIIBIO
TPacCCUPOBOYHBIX TAOIHUIL

U C UCTOJIb30BaHUEM BO3MOKHOCTEH
OTJIATYMKA CPEJIbI TPOTPaMMUPOBAHMUS.
CocTaBisATh JOKYMEHTALIUIO

Ha TIPOTPaMMy.

Pa3pabateIBaTh U peann3oBbIBaTh

Ha SI3BIKE MTPOTPaMMUPOBAHUS
aIropuTMbl 00PAOOTKH 1IEJIBIX YUCE,
B TOM YHCJIE NTepeOOPHBIC aJITOPUTMBI.
Pa3zpabatbiBaTh mporpamMmsl

JU1s1 00paOOTKY JaHHBIX, XPAHSIIIUXCS
B TEKCTOBBIX (paiiiax.

Ilpakmuueckue pabomot:

1. Bvidenenue u oopabomka yughp
Yenoeo Yucia 6 pasiudHblx CUCEMAX
CUUCTIEHUS C UCNONIb308AHUEM ONEPAYULi
YeNouUCTIeHHOU apu@dMemuKu.

2. Pewenue 3a0au memooom nepebopa.
3. Obpabomka 0anHbIX, XPAHAUWUXCSL

6 Qaiinax
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(MUHUMATBEHOW ) TTUDPHI.
HaxoxaeHnue Bcex mpoCThIX YUCE

B 33/1aHHOM Juanasone. [IpeacraBnenue
4uCJia B BUJI€ HAOOpa MPOCThIX
COMHOXUTEJEH. AITOPUTM OBICTPOTO
BO3BE/ICHHUSI B CTEIICHb.

O6paboTka TaHHBIX, XPAHSAITAXCS

B (haiinax. TeKCTOBbIC U IBOUYHBIC
daiinbl. DaiioBble IEPEMEHHBIC
(daiinoBblie ykazatenu). UteHue

u3 (aiina. 3anuch B aiin

3.2

BcniomorarenbHbie
aJITOPUTMBI

Pa3Ouenue 3a1aun Ha oA3aAauy.
[TonmporpaMmel (TpoLeaypsl U
¢bynkuun). Pekypcus. PekypcuBHbie
00BeKTHI ((ppakTaiibl). PekypcuBHbIe
npoleaypsl U GyHKIIUU.
Hcnonb3oBaHue cTeka Jjisl OpraHu3aluu
PEKYPCUBHBIX BBI30BOB.

Hcnonp30BaHne CTaHIAPTHOU
OMOIMOTEKH s3bIKA MPOTPAMMUPOBAHUS.
[TonkiroyeHne OMOIMOTEK
MOANPOTPaMM CTOPOHHHX
MPOU3BOAUTENIEN. MOMYJIBHBIN NPUHLINI
MOCTPOEHUS ITPOTrpamMm

Pa30uBath 3aa4y Ha MoA3aaauu.

O opMIATh JIOTUYECKU LETOCTHBIE
WM MOBTOPsItoLMecs: (parMeHThl
IPOrpaMMbl B BUJI€ MOAIPOrPAMM.
ITosICHATB CYIIHOCTH PEKYPCUBHOIO
anropuTMa.

Haxoauts pekypcuBHbIE OOBEKTHI

B OKPY>KaloIlleM MUpE.

Onpenenarb pe3yiabTaT padoThl
IPOCTOT0 PEKYPCUBHOTO AJITOPUTMA.
Hcnons30BaTh cTaHAapTHHIE
OMOIMOTEKU MOANPOTPAMM SI3bIKA
porpaMMHUPOBaHUsI, OMOITHMOTEKH
CTOPOHHHUX ITPOU3BOAUTEIIEH.
[IprMeHATh MOYJIBHBIN IPUHITUI
pU pa3pabOTKE NPOrPaMM.
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Ilpakmuueckue pabomoi:

2. Hcnonv3zosanue noonpozpamm
CMAaHOapmuou 6ubIUOMeKU A3bIKA
NPOSPAMMUPOBAHUSL.

3. Paspabomxa noonpozpamm.

4, PexypcusHvie noOnpocpammol.

5. MooynbHbill npuryun nocmpoeHus.
npozpamm

3.3

YuciaeHHbIE METOIBI

YHucnennsie MeToabl. ToyHOE U
NPUOIMKEHHOE pELICHUS 3a/1auu.
YucneHHble METO/IbI PEIICHUS
ypaBHEHUM: METO/1 Iepedopa, METO/T
MOJIOBUHHOTO ienieHus. [I[pubmmkéanoe
BBIYUCJICHUE JIJTUH KPUBBIX.
Brruncnenue miomaaei puryp ¢
MTOMOIIIBIO YUCIEHHBIX METOJIOB (METO/
MPSIMOYTOJIBHUKOB, METOJ] TPANELUid ).
[Touck Makcumyma (MUHUMYMa)
GyHKIIMHA OAHON MTEPEMEHHON METOIOM
MOJIOBUHHOTO JIeJICHUS

[TosicHATH PUHIUTIBI pa0OTHI
YUCJICHHBIX METOJIOB, Pa3HUILY
MEXIY TOYHBIM M MPUOIKEHHBIM
pEIICHUSIMU BBIYMCIIUTEIbHBIX
3a/ay.

Pa3pabarteIBaTh 1 OTJIAXKUBATH
IPOTPAMMBI, PEATH3YIOIIHE
YUCJICHHBIC METOJIBI PEIICHUS
ypaBHEHUH, NPUOTIHKEHHOE
BBIYHCIICHUE JUTMH KPUBBIX

¥ TIomiaien Guryp, IouCK MakKCUMyMa
(MuHUMYMa) QYHKIIUU OJTHON
IIEPEMEHHOM.

Ilpakmuueckue pabomul:

1. Yucnennoe pewienue ypagreHuil.
2. Ilpubnuscénnoe eviuucienue Onun
KpUsblx u niowaoei gueyp.

3. Ilouck maxcumyma (MuHUMYMa)

dyHKyuu

35




3.4 | Anroputmel 00paboTKH ) O6paboTka CHUMBOJIBHBIX JaHHBIX. Hcnonb30BaTh BCTpOSHHBIE PYHKITHH
CHUMBOJIbHBIX JIaHHBIX Berpoennbie pyHKINU S3bIKA A3BIKa MPOTPAMMUPOBAHHS

POrpaMMUPOBAHMUS 151 00pabOTKH JU1s1 00paOOTKH CUMBOJIBHBIX CTPOK.

CUMBOJIBHBIX CTPOK. AJITOPUTMBI Pa3pabatbiBaTh U OTIaKHUBATH

00pabOTKU CUMBOJIBHBIX CTPOK: IPOrpaMMbl, PEATU3YIOIINE TUIIOBBIE

NoJICYET KOJIMUECTBA MOSBICHUIN aITOPUTMBI 00PAOOTKH CUMBOJIBHBIX

CHUMBOJIa B CTPOKE, pa30MEHUE CTPOKH JAHHBIX HA BEIOPAHHOM SI3bIKE

Ha CJIOBA M0 IPOOEIbHBIM CHMBOJIAM, IPOrpaMMHUPOBAHUS.

MOUCK MOJCTPOKU BHYTPH JIaHHOM [Ipeo6pa3zoBrIBaThH UKCIa

CTPOKH, 3aMEHA HalICHHOM IIOJCTPOKK | B CHMBOJBHYIO CTPOKY M OOPaTHO.

Ha JPYTYIO CTPOKY. I eHeparms Bcex Ilpakmuueckue padomot:

CIIOB B HEKOTOpPOM aindaBuTe, 1. Ilocumeonvuas oopabomxa cmpox.

YJIOBJIETBOPSIOLINX 3aJaHHBIM 2. Obpabomxa cmpok

orpannueHusiM. [IpeoOpazoBanue uyncia | € UCHONIb306AHUEM pymryul

B CHMBOJIbHYIO CTPOKY H OOPaTHO cmanoapmuou 6ubIUOmMeKU A3bIKa
NpOSPaAMMUPOBAHUSL.
3. I'enepayus ecex cnos,
Y0081emBopPAOUUX 3A0AHHOMY
YCaosuio

3.5 | Anroput™MbI 00pabOTKH 10 MaccuBbl B TOCIEA0BATEIHHOCTH [IpuBOIUTH MPUMEPHI OJTHOMEPHBIX

MaCCHUBOB

yrcen. Berauciaenne 0000MEHHBIX
XapaKTEPHUCTHK DJIEMEHTOB MacCHBa
WJIA YHCJIOBOM ITOCJIENOBATEILHOCTH
(CyMMBbl, IPOU3BEACHHUS], CPETHETO
apruPMETHIECKOTO, MUHUMAJTLHOTO
Y MaKCHMAaJIbHOI'O 3JIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB,

Y JIBYMEPHBIX MaCCUBOB.

[IpuBoauTH IpUMEPHI 33724

13 IOBCEIHEBHOM KU3HH,
IIPEAIIOararlnX UCIIO0JIb30BaHNE
MaCCHUBOB.

Pa3pabaTbiBaTh 1 OTJIAXKUBATH
IIPOrPAMMBI, PEaanu3yOIIUe TUIIOBbIE
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YAOBJICTBOPSIOIINX 33JaHHOMY
yCI0BUI0). JIMHEWHBIN MTOUCK
3aJIaHHOTO 3HAYEHUS B MAaCCHUBE.
CopTrpoBKa OTHOMEPHOTO MAaCCHBA.
[TpocTeie METOIbI COPTUPOBKHU
(MeTon my3bIpbKa, METOJ BEIOODA,
COPTHPOBKA BCTaBKaMHu ).
CopTUpOBKa CIUSIHUEM.

bricTpas copTupoBka MaccuBa
(amroputm QuickSort).

JIBOWYHBIN IOUCK B OTCOPTUPOBAHHOM
MacCHBe.

JIByMepHbIe MacCUBBI (MATPHIIBI).
AnTopuTMBI 00pa0OTKH TBYMEPHBIX
MAaCCHBOB: 3aIOJTHEHUE IBYMEPHOTO
YHCJIOBOT'O MAacCHBa 10 33/ IaHHBIM
npaBujIaM, TIOUCK JIEMEHTA

B JIBYMEPHOM MacCHBe,

BBIYHCIICHHE MaKCUMyMa (MUHUMYyMa)
U CYyMMBI 3JIEMEHTOB JIBYMEPHOTO
MacCHBa, MePeCTaHOBKA CTPOK

U CTOJIOIIOB IBYMEPHOTO MacCHBa.
Paszpabomka npoepamm ons pewenus
NpOCMbIX 3a0a4 AHAIU3A OAHHBLX
(ouucmra oannvix, knaccugpurayus,
AHAU3 OMKTOHEHUIL)

ANTOPUTMBI 0OPaOOTKH OHOMEPHBIX
Y JIBYMEPHBIX MAaCCHBOB, Ha BHIOPAaHHOM
SI3BIKE TIPOTPAMMHPOBAHHS.
Paspabamuvieams npoepammol

0Jis1 peuleHUst NPOCMbIX 3a0a4 AHAIU3A
OAHHbIX.

Ilpakmuueckue pabomot:

1. 3anonnenue maccusa.

2. Boruucnenue 0606uénnoix
Xapakmepucmuxk Maccuea (Yuciosou
nOC1e008aMenbHOCMU).

3. Ilouck murnumanbHo20
(MakcumanibHo20) 31eMeHma 6 YUCi080M
maccuse.

4. Jluneiinwiii nOUCK 3a0AHHO20
3HAYeHUs: 8 MACCuse.

5. Ilpocmwie memoowvl copmuposxu
maccusa.

6. bvicmpas copmupoexa maccusa.

1. [eouunwiii nouck.

8. Obpabomka mampuy.

9. Ananuz oanmwvix

Hroro no pazuneny
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Pasznen 4. UndopManmoHHbIe TEXHOJIOTHH

4.1 | O0paboTKa TEKCTOBBIX 6 TekcToBBIN MpoLEeccop. Pa3pabatbeIBaTh CTPYKTYpYy JOKYMEHTA.
JOKYMEHTOB PenaktupoBanue u popmaTupoBaHHe. Hcnonb30Bath cpeAicTBa aBTOMATHU3AINN

ITpoBepka opdorpadguu ¥ rpaMMaTHKH. | [IPU CO3IaHMU JOKYMEHTA.
CpezncTBa novcka U aBTO3aMEHbI [TpuMeHATH TpaBuIa IUTUPOBAHUS
B TEKCTOBOM ITPOILIECCOPE. UCTOYHUKOB U 0(hOPMIICHHUS
Hcnonp30BaHne CTUTIEN. OnbIMorpaUUeCKuX CChUIOK.
CTpyKTypHUpOBaHHBIE TEKCTOBBIE [IpuHuMaTh yyactue B KOJJICKTUBHOU
JNOKyMeHTbI. CHOCKH, OTJIABJICHHE. paboTe HaJl JOKYMEHTOM.
KonnextuBHas paboTa ¢ JokyMeHTamMH. | BBIOIHATE HA0OP M MPOCTYIO BEPCTKY
WMHCTpYMEHTBI pELIEH3UPOBAHUS MaTEMaTUYECKUX TEKCTOB.
B TEKCTOBBIX nponeccopax. Oonaunsie | IIpakmuueckue padomot:
cepBuchl. JlenoBas nepenucka. Pedepar. | 1. Bépcmka dokymenmos
[IpaBuna MUTUPOBAHUSI HCTOYHUKOB U C MamMemMamudecKumu Gopmynamu.
O(l)OpMJ'IeHI/IH 6I/I6J'II/IOFpa(1)I/I‘ICCKI/IX 2. MHOZOCmpClHM'-lele OOKyMeHI’I’Ibl.
cceutok. OdopmiieHne crmcka 3. Konnexmusnas paboma
autepatypsl. Cmanoapmeol ¢ OOKyMeHmamu
oubIUOCpaApUYecKUX ONUCAHU.
3HAKOMCTBO C KOMITBIOTEPHOIN BEPCTKOM
TeKkcTa. TeXxHu4YecKue CpesicTBa BBOIA
TekcTa. Crieann3upoBaHHbIE CPEACTBA
pPEAAKTUPOBAHUS MATEMATUYECKUX
TEKCTOB

4.2 | AHaIM3 TaHHBIX 8 Ananu3 ganHbix. OCHOBHBIE 33/1a4 [IpuBOaUTH IpUMEPHI 3a7a4 aHATIK3a

aHaJIM3a IAHHBIX: IPOTHO3UPOBAHHUE,
KJ1accuduKaIys, KiacTepu3aius,
aHaJIN3 OTKJIOHEHUIA.

JTAHHBIX.
[TosicHATH Ha MpUMeEpax
MOCJIEI0BATEIBLHOCTh PEIICHHS 3a]1a4
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[TocnenoBaTenbHOCTD peLICHUS 3a1a4
aHaJIM3a JaHHBIX: COOpP NEPBUUYHBIX
JAHHBIX, OYUCTKA U OIIEHKA Ka4eCTBa
JTAHHBIX, BEIOOP W/UJTH TTOCTPOCHUE
MOJIeid, TpeoOpa3oBaHue JaHHbIX,
BU3YyaJIN3aIl¥s JAaHHBIX, HHTEPITPETAIIS
pe3ynbratoB. [IporpaMMHubie cpeacTBa
Y UHTEPHET-CEPBUCHI JIJIs1 00pabOTKH

U TIpeJICTaBIICHUS TaHHBIX. bosbme
naHHble. MammHHOe 00ydeHue.
HUnmennexmyanvuuiii aHanus OaHHbIX.
AHaNM3 JaHHBIX C TOMOIIBIO
AIIEKTPOHHBIX TaOnuIl. Beruncienne
CYMMBI, CPETHETO apU(PMETHUECKOTO,
HanOOJIbIIEro (HAMMEHBIIIETO) 3HAUCHHUS
nuaral3oHa. Beraucienue
Kod(puIeHTa KOPPEISIHIH IBYX PSAIOB
nanHbIX. [TocTpoenue cTonbyarsIx,
JUHEHYATHIX U KPYTOBBIX THAarpaMM.
[TocTpoenune rpadukoB HyHKIIHIA.
[TonOop nuHUYM TpeHaa, perieHue 3a1a4d
MIPOTHO3UPOBAHUSI.

HucneHHoe pelieHrue ypaBHEHU N

C MOMOIIIbIO TOJI00pa MapameTpa.
OnTuMu3anms Kak MOUCK HAMITYYIIIEeTO
pEIICHNS B 3aJJaHHBIX yCIOBHSIX.
[eneBas GyHKIMS, OTpaHUYEHUS.

aHaJIM3a JaHHBIX.
Pemars npoctele 3a1aun ananusa
JAHHBIX C IIOMOIIBIO 3JIEKTPOHHBIX
TaOJIHII.

Hcnonb30BaTh COPTUPOBKY U (DUITBTPHI.
Hcnonb30BaTh cpencTBa Ie10BOM
rpaduKy JUIS HATJISTHOTO
IPEICTABICHUS TAaHHBIX.

Pemath npocthie pacuéTHbIC U
ONTHMHU3AIMOHHBIC 33]]a91 C IIOMOIIBIO
AJIEKTPOHHBIX TAOJIHII.

Ilpakmuueckue pabomot:

1. Ananuz oannvix ¢ nomowvio
91eKMPOHHBIX MAOIUY.

2. Haznaonoe npeocmasnenue
Dpe3yibmamos CMmamucmusecKoil
00pabomku OaHHBIX 8 8UOE OUACPAMM
cpedcmeamu pedaKxmopa 31eKmpOHHbIX
maoauy.

3. Iloobop nunuu mpenoa,
NPOSHO3UPOBAHLLE.

4. Yucnennoe pewienue ypasHeHuil

C NOMOWbI0 N00bOpa napamempa.

5. Pewenue 3a0au onmumuzayuu

C NOMOUBIO INEKMPOHHBIX MaOIUY
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JlokanpHBIC U TTI00ATEHBI MUHUMYMBI
ueneBor pynkuuu. Pemenue 3anau
OITUMH3ALNH C TOMOIILIO
AIEKTPOHHBIX TAOIUI]

Hroro 1o pazaeny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136
YACOB I10 [TPOI'PAMME
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11 KIIACC

Ne
/o

Haumenosaunue
pa3aenoB U TEM
y4eOHOTO0 MpeMeTa

KomnnuectBo
JacoB

[IporpammHoe copepkanue

OCHOBHBIE BHJIBI ACSITCILHOCTH
00yJaronmxcst

Pa3znen 1. TeopeTnueckue ocH

0BbI MHPOpMATHKH

1.1

Nudopmarus
1 UHGOPMAIIMOHHBIE
TIPOIECCHI

10

Teopernueckne NOAXObI K OLICHKE
KOJIM4eCcTBa HH(POPMAIIUH.

3aKOoH aJIMTUBHOCTH HH(pOpMAIUH.
®opmyna Xapriau. Uapopmanus u

BeposiTHOCTh. Dopmyiia [llenHoHa.

AJITOPUTMBI CKATHUS JAHHBIX.

Anroput™m RLE. Anroputm Xaddmana.

Asroputm LZW. ANrOpUTMBI CIKaTHS
JTAHHBIX

C MOTEPSIMU. Y MEHBLIEHUE TITyOUHBI
KOAupOBaHMs LBeTa. OCHOBHBIE HJIEN
anroputmoB cxatust JPEG, MP3.
CkopocTh nepeiayn JaHHBIX.
3aBUCUMOCTh BPEMEHHM Mepeadn

OoT HH(POPMAITMOHHOTO 00bEMA TAHHBIX
Y XapaKTepUCTUK KaHaja CBS3H.
[IpyurHBI BO3HUKHOBEHUS OMIMOOK
npu nepenade naHHbix. Koapl,
MO3BOJISIOIIME OOHAPYKUBATh U
UCIPABIISATH OLIMOKH, BO3ZHUKAIOIINE
IpH nepeaave JaHHbIX. Paccrosinue
XsmmuHra. Koguposanue

XapakTepu30BaTh pa3InyHbIC
TEOPETUYECKUE MOIXOIbI K OLIEHKE
KOJIM4eCTBa MH(POPMALIMH.
OnuchIBaTh N3y4aeMbIE AIITOPUTMBI
CKaTHus JaHHBIX, CPABHUBATh
pe3ynbTaThl UX PaOOTHI.

Pemiats 3aaun Ha onpeeeHUe
BPEMEHHU Mepeaaur TaHHbIX M0 KaHATy
CBSI3U C U3BECTHBIMU XaPaKTEPUCTUKAMMU.
[TosicCHATH TPUHIUITBI OOHAPYKEHUS

Y UCTIPABJICHUSI OIITMOOK TMPU Mepeade
JIAHHBIX C TTIOMOIIIBIO
MOMEXO0YCTOMYUBBIX KOJIOB.

[TosicHATH 3HAYEHUE MOHATUI
«CUCTEMAY, IIOJICUCTEMAY,
«CUCTeMHBIN YD DHEKT,
«YTIpaBJICHUEY; 3HAUECHUE OOpaTHOMN
CBSI3U JIJISl JOCTUKEHUS LIEJIH
yIIpaBJICHHUS.

Ilpakmuueckue padomut:

1. Corcamue OanHbIX C NOMOUBIO
aneopumma RLE.
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c nmoBTopeHueM 6uToB. Koibl
X3MMHHTA.

CucrtemMbl. KOMIIOHEHTBI CUCTEMBI U UX
B3aumoeicTeue. CucteMHubIi 3P deKT.
VYrpanenue kak UHPOPMaIMOHHBIH
nporecc. OOpaTHast CBSI3b

1. Corcamue 0annwvlx ¢ nNOMOWbIO
aneopumma Xagppmana.

2. Corcamue 0aHHbIX ¢ nomepamu
(ancopummur JPEG, MP3).

3. Ilomexoycmotiuusvle K0Obl

1.2

MoaenupoBanue

Mogenu u monenupoBanue. Llens
MOJEIUPOBaHUsA. AJIEKBATHOCTD
MOJIEIN MOJICIUPYEMOMY OOBEKTY WIIH
MPOIIECCY, LENTH MOJICIIUPOBAHMUS.
dopmanu3zanus NpUKIaaHbIX 3a1a4.
[IpencraBienue pe3ynbTaToOB
MOJICIUPOBAHUS B BUJIE, YIOOHOM

JIJIS1 BOCTIPUATHS YEJIOBEKOM.
['paduueckoe mpeacTaBIeHUE JAHHBIX
(cxembl, TaOIUIIBI, TPAPUKH).

I'padwi. OcHoBHBIE TTOHATHUS. BUbI
rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpuIl CMEXHOCTH, BECOBBIX MaTpPHII,
CIIUCKOB CMEXKHOCTH. Pelienue
ATOPUTMUYECKUX 3a]1a4, CBA3aHHBIX
¢ aHam3oM rpadoB (TOCTPOCHUE
ONTUMAJILHOTO IyTHU MEXK]TY
BepIrHamMu rpada, onpeneacHue
KOJINYECTBA PA3IMYHBIX MTyTEH MEXKITY
BEpIIIMHAMH OPUEHTHUPOBAHHOTO
aIUKIINIeCcKOTo rpada).

Hepesbsi. bunapuoe nepeso. JlepeBbs

OrnpenensiTe MOHATUSI «MOJIETbY,
«MOJETUPOBAHUEY.
Knaccudumuposars moaenu

I10 3aJaHHOMY OCHOBAaHHUIO.
OnpenensaTs ueiap MOACINPOBAHNS

B KOHKPETHOM CJTy4ae.

[IpuMEHSTh anrOPUTMbI HAXOXKICHUS
KpaT4auIlnX IyTEed MEXY BEPIIMHAMU
OpUEHTHUPOBAHHOTO Tpada.
[IpuMEHSTh AITOPUTMBI OTIPEICIICHUS
KOJINYECTBA PA3IUYHBIX MTyTEH MEXKTY
BEpIIMHAMU OPUEHTUPOBAHHOTO
AlMKJIMYECKOro rpada.

[IpuBOIUTH PUMEPHI UCTIOTB30BaAHUS
JIEPEBLEB U IpadOB MpU OMUCAHUU
00BEKTOB U MPOIIECCOB OKPYKAIOIIETO
MUpa.

Ctpouts fepeBo nepedopa BapuaHTOB.
XapakTepu3oBaTh UTPY KaK MOJEIb
HEKOTOPOU CUTYyaLHH.

JlaBaTh ornpeeneHrue BIMTPhIIIHON
CTpaTEruM.
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noucka. Criocoosl 00X0/1a AepeBa.
[IpencraBienne apuPpmMeTHUECKUX
BBIPAKEHUI B BUJE JIEPEBa.
JIMCcKpeTHBIE UTPHI IBYX UTPOKOB

¢ mostHOM uHpopmarmei. [Toctpoenue
JiepeBa nepedopa BApUaHTOB, OMMCAHUE
CTpaTeTuu UTPhI B TAOIMYHON opme.
BbIMrphIIIHbIE U IPOUTPHILIHBIE
MO3UIINU. BEIMTPBIIIHEBIE CTPATETUH.
CpenctBa UCKYCCTBEHHOTO UHTEILICKTA.
CepBHCHI MAIlTMHHOTO MEPEBOJIA U
pacCIiO3HaBaHUs YCTHOM PEUH.
KorHutuBHBIE CEPBUCHI.

N nentudukaius 1 mouck
M300paKEHUM, pacCliO3HABAHUE JIMII.
Camoo0yyaromuyecst CACTEMBI.

N cKyCCTBEHHBI UHTEIIEKT

B KOMIIBIOTEPHBIX UTPaX.
Hcnonbs3oBaHne METO0B
MCKYCCTBEHHOT'O UHTEJJICKTA

B 00y4aloIIuX CUCTEMAX.
Hcnonp30Banne METOA0B
HMCKYCCTBEHHOT'O UHTEJIJICKTA

B poOoTOTEXHUKE. IHTEpHET BeleH.
IIepcnieKTUBBI pa3BUTUS
KOMITbIOTEPHBIX HHTEIIEKTYJIbHBIX
cucreM. HenpoHHble cetn

OnuchIBaTh BRIMTPHIIIHYIO CTPATETHIO
B 3aJJaHHOM UTPOBOM CUTYallUH

B (hopMe JepeBa Uiu B TAOTMIHOM
dbopme.

[TosicHATH MOHATHUS «UCKYCCTBEHHBIN
UHTEIJIEKT), «KMAIIMHHOE O0YyUYECHUEY.
[IpuBoAUTH MpUMEpHI 33724,
pelIaeMbIX C MOMOILBIO
HCKYCCTBEHHOI'O UHTEJIEKTA.
Ilpaxkmuueckue padbomut:

1. Ilouck sviuepviuinoli cmpamecuu

8 Uepe ¢ NoJHOU UHgopmayueil.

2. Cpeocmea ucKyccmeeHH020
uHmennieKkma

Hroro no pazuneny

18

43




Pa3znes 2. AropurMbl ¥ NpOorpaMMHpoOBaHue

2.1 | DneMeHTHI TeOpHUU 6 dopmanin3anys NOHITHUS aJTOPUTMA. [TOsAICHATH NOHATHUSA «BBIYUCIUTETBHBIN
aJITOPUTMOB Mammuna TeropuHra Kaxk MPOLIECC), «CIIOKHOCTh AITOPUTMAY,

yHUBepcaabHas MOJIENb BEIYUCIEHHH. | «9()PEKTHBHOCTD AITOPUTMaY.
Tesuc Yépua—ThropHHTa. [TpuBoauTh IpUMEPHI 3P HEKTUBHBIX
Mawuna Ilocma. aJITOPHTMOB.
Hopmanvnwvie ancopugpmer Maproasa. CocTaBisATh MPOrPaMMBI 17151 MAIIHHbI
Aneopummuuecku nepaspewiumole Teropura.
3a0auu. 3adawa ocmanosa. Hcnonvsosams nopmanvivie
Hesosmooicnocms asmomamuueckou anzopugpmer Mapkosa.
OMAAOKU NPOZDAMM. JlaBaTh OLICHKY CJIOKHOCTHU U3BECTHBIX
OneHka ClI0KHOCTH BBIYUCIICHHUM. aJI'OPATMOB.
Bpewms paboThl 1 00bEM UCTIONB3YEMOMN Ilpaxmuueckue pabomeot’
NaMATH, UX 3aBUCUMOCTB OT pa3Mepa 1. Cocmasnenue npocmoi npo2pammb
UCXOOHBIX HaHHBIX. OleHKa ona mawunsl Teropunea
ACUMIITOTUYECKOU CII0KHOCTU
aJIrOPUTMOB. AJITOPUTMBI
MOJIMHOMUAJIBHOU CIIOKHOCTH.
[IepebopHbie anroputmsl. [Iprmepbl
Pa3JIMYHBIX AJITOPUTMOB PEIICHUS
OJIHOM 3a/1a4M, KOTOPBbIE UMEIOT
PA3JIMYHYIO CII0KHOCTh

2.2 | AllropuT™BbI 28 [Tonck mpoCTHIX YKCen B 3aJaHHOM Hcnonp30BaTh alrOpUTM «pPELIETO

Y CTPYKTYPbI JAHHBIX

Jara3oHe ¢ MOMOIIBI0 AITOpUTMa
«petreto IpaTocheHar.
MHoropa3psiaHbIe 1eJble Yncia,
3a]]a4M JUTMHHOW apu(pMETHKH.

Oparocdenay A MoucKa MpoCcThIX
qrces B 3aJJaHHOM JTUara3oHe.
[TosicHATH IPUHIMITBI 00PaOOTKH
MHOTOPa3PSAIHBIX LIETBIX YUCEI
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CnoBapu (accolluaTUBHbIE MACCHUBHI,
oToOpaxeHust ). X31I-Ta0IuIbI.
[TocTpoenue andaBUTHO-4ACTOTHOTO
CJIOBaps JUIsl 3aJJaHHOTO TEKCTa.
Ananuz mexcma Ha ecmecmeeHHOM
sa3viKe. Bvloenenue
nocneoosamenbHocmel no wadioHy.
Pezynapnwvie svipasrcenus. Yacmommuwiu
aHanus.

Crexu. AHanu3 NpaBUILHOCTH
CKOOOYHOTO BbIpakeHus. Boruncienue
apu(PpMETUIECKOTO BhIPAKEHUS,
3aIIMCaHHOTO B TOCT(HUKCHOM hopme.
Ouepenu. Mcnons3zoBanue ouepenu
JUTSI BPEMEHHOTO XPAHCHHS TAaHHBIX.
Cssaznvle cnucku. Peanuszayus cmexa u
ouepeodu ¢ NOMOWDBIO CEAZHLIX CNUCKOS.
Anroputmsl Ha rpadax. [Toctpoenue
MHUHHAMAJILHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBS3HOTO
HEOPUEHTUPOBAHHOTO Tpada.

06x00 epacgha 6 enyouny. Obxo00 epaga
6 wupury. KonmaecTBo pa3anuHbIX
MyTeH MEXTy BEPIIMHAMM
OpPHUEHTHPOBAHHOTO AITUKINICCKOTO
rpada. Anroputm JleHKCTphI.
Aneopumm Dnovda—Yopwanna.

U peaIn30BbIBATH COOTBETCTBYIOIINE
aJTOPUTMBI Ha SI3BIKE
MPOrpaMMHUPOBAHUSL.

[IpumeHsTh cioBapu (accoMaTUBHbBIE
MacCCHBBI, OTOOpa)KEHUs) B 3a/1a4ax
00pabOTKM TaHHBIX.

BBINOIHATE NPOCTON aHANIN3 TEKCTA
Ha €CTECTBEHHOM $I3bIKE, B TOM YHCIIE
C UCIIOJIb30BAaHUEM PETYJIIPHBIX
BBIPAKCHUM.

[TosicCHATH TPUHIUITBI paOOTHI CTEKA
U O4epe/id, UCTIOIb30BaTh CTEKU

Y OYepeNIH JJIs PEUICHUS
aNrOPUTMUYECKUX 3a]1a4.
Peann3oBbIBaTH U UCMIOIB30BATh
JIBOUYHBIE (OMHAPHBIC) IEPEBbS

U rpadbl 4714 perieHus 3a1au
00pabOTKH TaHHBIX.

Hcnonp3oBaTh IMHAMHUYECKOE
MpOrpaMMHUPOBaHUE

JUIS1 BBIYUCIIEHUS PEKYPCHUBHBIX
GyHKUMNA, TO/ICYETA KOJTMYECTBA
BAPUAHTOB U PEILICHUS 3a/1a4
ONTUMU3AIUY.

Ilpakmuueckue padomul:

1. Ilouck npocmulx uucen 8 3a0AHHOM
ouanasome.
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Hepepd. Peanusanus nepesa

C TIOMOTIIBIO CCHIJIOYHBIX CTPYKTYP.
JIBonuHble (OMHApHBIC) JEPEBbSI.
[TocTpoenue nepesa uist 33 JaHHOTO
apu(pMEeTHIECKOTO BRIPAKEHUSI.
PexypcuBHBIE anropuT™MBI 00X01a
nepeBa. Mcnosib30BaHue CTEKA U
ouepenu A 00xoja epeBa.
JluHamudeckoe mporpaMMUPOBAHUE
KaK METOJ PEIICHUS 3a/1a4 C
COXpaHEHUEM TIPOMEKYTOUHBIX
pe3yibTaToB. 3a7a4u, pelraeMbie ¢
MTOMOIIBIO TMHAMHYECKOTO
MIPOTPaAaMMHUPOBAHUS: BEIYHCIICHUC
PEKYPCUBHBIX (YHKIIUM, TOACUET
KOJIMYECTBA BApUAHTOB, 33]]a4H
ONTUMH3AIUU

1. Peanuzayus eviuucienuil

€ MHO20PA3PAOHBIMU YUCTIAMU.

2. I[locmpoenue angpasummno-
YACMOMHO20 CL08APs 015 3A0AHHO20
meKkcma.

3. Ananuz mexkcma Ha ecmecmeeHHOM
A3vIKe.

4. Boiuucnenue apughmemuueckoco
BbIPAINCEHUS, 3ANUCAHHO20

6 nocmeuxcHoti gpopme.

5. Ucnonvzosanue ouepeou.

6. Hcnonvzosanue depesves

OJI51 BLIYUCTEHUS APUPDMEMUYECKUX
BbIPAICEHULL.

1. Bviuucnenue onunvt kpamuatiuie2o
nymu mexcoy eepuuHamu epagha
(aneopumm Jletikcmpot).

8. Buiyucnenue pekypcusHvlx QyHKyul
€ NOMOWbIO OUHAMUYECKO20
NPOCPAMMUPOBAHUSL.

9. [Iloocuém xonuuecmesa eapuanmos
€ NOMOWBIO OUHAMUYECKO20
NPOCPAMMUPOBAHUSL.

10. Pewenue 3a0au onmumuzayuu

€ NOMOWbIO OUHAMUYECKO20
NPOCPaAMMUPOBAHUSL
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2.3 | OCHOBBI OOBEKTHO- 16 [Toustie 06 00BEKTHO- [TosicHATH OCHOBHBIC TIPUHITHUITIHI
OPUEHTUPOBAHHOTO OPUECHTUPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
MIPOTPAMMHPOBAHUS nporpammupoBadu. OOBEKTH U MIPOTPaMMHUPOBAHMUS.

kiaccel. CBOMCTBA M MeTO/Ibl 00BEKTOB. | [IpoeKkTUpOBaTh U UCIIOJIB30BAThH
OOBEKTHO-OPUEHTUPOBAHHBIN aHAIHN3. | IPOCTHIE KJIACChl 0OBEKTOB.
Pa3zpaboTka mporpamm Ha OCHOBE [IpoexTupoBaTh HepapXuu KIaccoB
00BEKTHO-OPUCHTUPOBAHHOT'O MOIX0/1a. | MUl OIUCAHUS IPEIMETHOM
WNnkarnicynsiuus, Haciae10BaHuE, obnacTu.
TTOITUMOPDH3M. Pa3zpabaTeiBaTh IporpaMmbl
Cpensbl ObICTpO# pa3paboTKu ¢ rpaduIeCKUM HHTEpPeiicom.
nporpamm. [IpoektupoBanue M3y4aTh BTOPOH SA3BIK
uHTEpQeiica moJb30BaTes. IIPOTPaMMHUPOBAaHNA
Hcnonb30BaHrE TOTOBBIX YIIPABIISIEMBIX Ilpaxmuueckue pabomeot:
IIEMEHTOB ISl IOCTPOSHHS 1. Ucnonvzosanue 20mogwvix K1accos
unTepdeiica. 8 npozpamme.
0630p A3BIKOB POTPAMMHPOBAHHSL. 2. Paspabomxka npocmoii npocpammol
TToHATHE O MAPA/HTMAX C UCNONIL30BAHUEM KIACCOS.
porpaMMupoBanus. M3yuenue 3. Paspabomxa xnacca,
8MOPO20 A3bIKA NPOSPAMMUPOBAHUSL ucnob3yloweco URKARCYIAYUIO.

4. Pazpabomxa uepapxuu Kuaccoa.

5. Paspabomka npocpammbi

¢ epaghuueckum unmepgheticom

Hroro no pazaeny 50
Paznen 3. UndgopmaunoHHble TEXHOJIOTUHN

3.1 | KomnerorepHo- 8 DTarbl KOMIBIOTEPHO- BrinensiTe 3Tansl KOMIBIOTEPHO-
MaTeMaTH4eCKOe MaTeMaTUYECKOTO MOACTUPOBAHUS: MaTeMaTH4Ye€CKOTO MOAECIUPOBAHUS
MOJIETUPOBAHUE MOCTaHOBKA 33]1a4M, pa3padoTKa Y PEaIn30BbIBATh UX C MOMOUIBIO
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MO/IEIIA, TECTUPOBAHUE MO/ICIIH,
KOMIIBIOTEPHBIN

AKCIIEPUMEHT, AaHAJIN3 PE3YJIbTATOB
MOJEIUPOBAHUS.

JuckpeTn3anus npu MaTeEMaTU4EeCKOM
MOJICTUPOBAHUHN HETIPEPBIBHBIX
npoueccoB. MoaenupoBanue
JBH>KEHUSL. MoJienupoBaHue
OMOJIOTUYECKUX CUCTEM.
MartemMaTHdecKre MOJIEIIN

B DKOHOMHUKE. BbhruuciauTeabHbie
AKCIIEPUMEHTHI C MOJICIIAMU.
Komnvromepnoe mooenuposanue
cucmem ynpaeieHus.

O6paboTka pe3yIbTaToOB
sKcepuMeHTa. MeTo HauMEHbIINX
KkBaJpaToB. OLEHKa YHCIOBBIX
napamMeTpoB MOJICTTUPYEMbBIX 00ObEKTOB
U npoueccoB. BoccranoBieHue
3aBUCUMOCTEN 110 pe3ybTaraM
AKCIIEPHUMEHTA.

BeposarnoctHbIE MOETM. METOIBI
Momnte-Kapiio. Umutanmonnoe
MojaenupoBanue. CUCTEMbI MACCOBOTO
00CITyKUBaHUS

IPOrPaMMHOr0 00ECTIEUECHHS.
[TosicHATh HEOOXOIUMOCTh M CYITHOCTH
JTUCKPETU3AINY MPU PEIICHUH
BBIYHUCIUTENBHBIX 337a4 C TTOMOIIIBIO
KOMITbIOTEPOB.

Hcnonp30BaTh UMUTALIMOHHOE
MOJICIUPOBAHUE, B TOM YHUCIIE HA
OCHOBE BEPOSITHOCTHBIX MOJIEJIEH.
OOpabaTeIBaTh pe3yabTaThl
IKCIIEPUMEHTA.

Ilpaxkmuueckue padbomut:
10Mooenuposarue osudicenus.
11Mooenuposanue buonocuveckux
cucmenm.

12 Umumayuonunoe moodenuposaniue
¢ nomowvio memooa Moume-Kapro.
1306pabomxa pezyrvmamos
9KCnepumeHma
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3.2

ba3er nanHbBIx

10

Tabmuunbie (pensOHHbIe) 0a3bI
naHHbIX. Tabmuia — mpeacTaBIcHUE
CBEJICHHI 00 OJHOTHITHBIX 00BEKTAX.
ITone, 3anuck. Kimrou Tabnuiel. Pabora
C TOTOBOM 0a30i TaHHBIX. 3aMOJHEHUE
0a3bl manHbIX. [louck, copTupoBKa n
buIbTpanys TaHHBIX. 3aMPOCHI

Ha BBEIOOPKY JaHHBIX. 3aPOCHI

C mapamMeTpamu. Beraucisemsle moss
B 3ampocax.

MHoroTtabau4uHbie 0a3bl JaHHBIX.
Turnebl cBsi3el Mex 1y TaOJIUIIAMHU.
Buemnuii kirod. IlenmoctHOCTh 6a3b
JTAHHBIX. 3aMPOCHI K MHOTOTA0IMIHBIM
0a3zaM JaHHBIX.

OcHoBHbIEe NPUHYUNDBL HOPMATUZAYUU
0a3 oanuwix. A3biK ynpasnenus
oannvimu SQL. Cozdanue npocmoix
3anpocos Ha s3vike SQL na 86100pKy
OAHHBIX U3 0OOHOU MAOIULbL.
Hepenayuonnvie 6azvl 0anmbix.
Oxcnepmuvie cucmemol

XapakTepru30BaTh 0a3y JaHHBIX KakK
MOJIEIb TPEAMETHOM 00JIaCTH.
[IpoekTHpOBaTh MHOTOTA0IMYHYIO 023y
JTAHHBIX.

OCyIIecTBIATh BBOJ U PEIaKTUPOBAHUE
JTAHHBIX.

OCyIIEeCTBISTh COPTUPOBKY, IIOUCK

¥ BBIOOp JAaHHBIX B TOTOBOM 0ase
JaHHBIX.

®opMHUpOBaTh 3aITPOCHI HAa TTIOUCK
JAHHBIX B CPEJIC CHCTEMBI YIIPABIICHUS
0a3aMH JTaHHBIX.

VYrpapisTh 62300 TaHHBIX

C ITOMOIITHIO TIPOCTHIX 3aIPOCOB

Ha s3pIke SQL.

[TosicHSITh 00J1aCTH IPUMEHEHUS,
JIOCTOMHCTBA M HEJIOCTATKH
HEPEIAIMOHHBIX 0a3 TaHHBIX

B CPaBHCHUH C PEIISIIUOHHBIMH.
Ilpakmuueckue pabomut:

1) Paboma c 2omoeoii 6a301i 0aHHbIX.
2) Paspabomxka muocomabauunot 6azol
OQHHDIX.

3) 3anpocwi k MHo2OMabUUHOU ba3e
OAHHBIX.

4) Vnpaenenue oanuvimu ¢ nomMoubio
sazvika SQL
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3.3 | Beb-caiiTel 14 Wnrepuer-npunoxenus. [lonsarue o [osiICHATH TPUHLIUIIBI TEXHOJIOTHH
CEpPBEPHOM U KJIMEHTCKOW YacTSIX canTa. | «KIUCHT — CEPBEP» Ha MpUMEpe
TeXHOJIOTHS «KIIUEHT — CepBEP», & B3aMMO/ICHCTBHs Opay3epa
JIOCTOMHCTBA U HexocTaTKu. OCHOBEI 1 BeO-cepsepa. Co3iaBaTh MPOCTHIE
s3pika HTML 1 kackagabIx TaOIuLl BEO-CTPaHULBI, HCHIOb3YS S3BIK
ctuneii (CSS). ClieHapuu Ha A3bIKE pasmetku HTML, kackagHbie TaOIUIIBI
JavaScript. ®opMbl Ha BeG-CTpaHULIE. CTUJIEN W CLIEHAPHU Ha A3BIKE
PasMmenienue BeO-caiiTos. Ycﬂyra J avaScript. OnuceIBaTh TEXHOJIOTHIO
XOCTHHIa. 3arpy3Ka (aiioB Ha caiT pasMeleHus cauToB B ceTd HTepHET.
Ilpakmuueckue pabomer:
10Co30anue mexcmosoti
8eO-cmpanuybi.
11Co3z0anue seb-cmpanuypwi,
sKAOYAIOUel MYTbMUMEOULIHbLE
00vexmul (PUCYHKU, 36YKOBblEe OAHHbIE,
810€0).
120popmnenue cmpanuyst ¢ noMowbIO
KACKAOHbIX mabuy cmuietl.
13/ cnonvzosarnue cyenapues Ha sizvlKe
JavaScript
3.4 | KommbrorepHas 8 BBoj n3o0pakeHnit ¢ UCIIOIB30BaHUEM | BBITIOHATE 001110 KOPPEKITHIO
rpaduka pa3IUYHbBIX [IU(PPOBBIX YCTPOICTB U(POBBIX U300paKEHUI.

(undpoBbIX PoTOANAPATOB U
MUKPOCKOITIOB, BUJIEOKaMEP, CKAaHEPOB
U APYTUX YCTPOMCTB).

['paduyeckuii penaktop. Paspenienue.
Kanpuposanue. cnpasnenue

[IpuMeHATh HHCTPYMEHTHI
rpaduyecKoro pelakTopa K OTACIbHBIM
00J1acTsIM U300paxKeHus.

CTpouTh MHOTOCTIOWHBIE U300paKECHHSI
C UCTIOJIb30BAaHUEM MACOK, TOTOBUTH
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ICPCIICKTHUBHI. FI/ICTOFpaMMa.

Koppekuus ypoBHEHR, KOPPEKLHS LIBETA.

OObeciBeunBaHKE IBETHBIX
n3o0paxenuid. Perymn. Pabota

c obnactsamu. OUILTPHI.
MHorocnoitHbIe H300paKeHUS.
TekcToBeie citon. Macka cios.
Kanasnel. CoxpaneHue BbIICIEHHON
obnactu. [ToaroToBKa HILTIOCTpALTHIT
JUTs1 BeO-CaiTOB. AHUMUPOBAHHBIC
U300paKEHHUS.

BekropHas rpaduka. [[puMUTHBBL.
H3MeHeHne nopsiaka 3J€eMEHTOB.
BripaBHuBaHue, pacrpeiesicHue.
I'pynnuposka. Kpusbie. @opmarsl
BEKTOPHBIX pUCYHKOB. Mcrionp30Banue
KOHTYpOB. BekTopuszanus pacTpoBbIX
M300PKEHUI.

[IpuHIMIIBI TOCTPOCHUS U
pPEIaKTUPOBAHUA TPEXMEPHBIX
monaeneii. CeTouHbIE MOJIEH.
Marepuansl. MoaennpoBanue
HMCTOYHHMKOB OCBelleHus. Kamepsl.
AnnutuBHbIE TeXHOIOTHH (3D-
npuHTepsbl). [loHATHE O BUPTYalIbHON
pPEaTbHOCTU U JTONIOJIHEHHOMN
peabHOCTH

WLUTIOCTPALIVH JJIS Pa3MEIICHUS
Ha BeO-caliTax, co31aBaTh
aHUMHUPOBAaHHBIC H300PAKEHUSI.
Co3niaBaTh BEKTOPHBIC N300 pasKCHHS

C TIOMOIIBIO PEAAKTOPA BEKTOPHOM
rpadyK¥ MM HHCTPYMEHTOB
TEKCTOBOIO TIpolieccopa.
Ilpakmuueckue pabomol:
1006pabomra yugposwix
domoepaghuii (xaopuposanue,
ucnpaeienue nepcnekmueol, KOppPeKyus
VpoeHell, KoppeKkyus ueema).

11 Pemywv yugposoix pomoepadpuii.
12MHnozocnotinvie uzobpasicenus.
13Anumuposanmuvle uzoopasicenus.

14 Bexmopnuas epaguxa
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3.5 | 3D-monenupoBanue 8 [TpyHLAIIBI TOCTPOEHUS U [ToSICHATH IPUHLIKIIBI TIOCTPOCHHUS
PENaKTUPOBAHUSA TPEXMEPHBIX TPEXMEPHBIX MOJEIEN.
mozeneil. CeTouHble MOACTH. BhIONHATE onepamnuy o NoCTPOSHUIO
Matepuainbsl. MoaennpoBanue U PEIaKTUPOBAHUIO TPEXMEPHBIX
MCTOYHUKOB OCBeleHus. Kamepsl. MOJIeIIeH.
AnnutuBHbIe TexHOJOTHH (3D- Pa3zmeniaTe Ha BUPTYyalbHOM CLIEHE
TIPUHTEPHI). MCTOYHUKHU OCBEIIEHUS 1 KaMEpBhI.
[ToHsiTHE O BUPTYaJIBHOM peasbHOCTH [IpuBOAUTH IPUMEPHI UCTIOJIBL30BAHUS
Y JIONIOJTHEHHON pealbHOCTU TEXHOJIOTUI BUPTYaIbHOU
Y JIOTIOJTHEHHOM peaibHOCTH.
Ilpakmuueckue pabomol:
10Co30anue npocmuoix mpéxmepHulx
Mooeneti.
11Cemounvie mooenu.
12 Penoepune
Hroro mo pazaemy 48
PesepBHOE Bpems 20
OBIIEE KOJIMYECTBO 136
YACOB I1O ITPOT'PAMME
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