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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma no uHdopmaTuke (YrIyOJEHHBIH YpPOBEHb) HA YpPOBHE CPEIHErO
oOmiero obpaszoBaHus pa3zpaboTaHa HAa OCHOBE TpeOOBaHUM K pe3yJbTaTaM OCBOCHUS
OCHOBHOM  00pa3oBaTeNpbHOM  MpOrpaMMbl  cpelHero  olmiero  oOpa3oBaHMUS,
npencraBieHbix B OI'OC COO, a Takxke ¢enepanbHON paboyeil MporpaMMbl
BOCITUTAHUSI.

[Iporpamma no uHdopmaTuKe NaéT MpEeACTaBICHUE O IENsIX, o0Ield cTpaTeruu
oOy4eHHMsI, BOCIIUTAHUS U Pa3BUTHS OOYYaIOIIUXCS CPENCTBAMHM y4eOHOTO MpeameTa
«Mupopmatuka» Ha yriyOIEHHOM YpOBHE, YCTAaHABIMBACT 00s3aTEIBHOE MPEAMETHOE
coJiep KaHue, IpelyCMaTpPUBAET €ro CTPYKTYPUPOBAHHE O pa3zeliaM M TeMaM Kypca,
ONpEENsIeT paclpeiesieHue ero mo kiaccam (rojaMm H3ydeHus), AAE€T MPUMEPHOE
pacnpesenenrne y4eOHbIX YacoB M0 TEMAaTHUECKUM pa3jiesiaM Kypca U peKOMEHAYyEMYIO
(mpuMepHyI0) TOCIEN0BATEIbHOCTh UX HU3Y4YEHHUS C YYETOM MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€H, JIOTMKM y4e€OHOrO MPOLECCa, BO3PACTHBIX OCOOCHHOCTEN
o0yyJarommxcs.

[Iporpamma 1o uH(MOpPMATHKE OIpEAeNsieT KOJIMYECTBEHHBIE M KaueCTBEHHbBIC
XapaKTEPUCTUKU Y4E€OHOro Marepuaina Jjs KaXJoro roja HU3y4eHHs, B TOM YHCIIE
JUISL  COJIEP>KAaTEeNIbHOTO HAMOJHEHUS PAa3HOro BHAA KOHTPOJS (MPOMEXYTOUHOU
aTTecTaluy OOy4YarollUXCsl, BCEPOCCHUICKUX MPOBEPOUYHBIX pabdOT, rocyAapCTBEHHOU
UTOTOBOM  arrectammu). Ilporpamma mo wuHbOpMaTHKE SBISETCA  OCHOBOM
JUIL COCTAaBJCHMSI AaBTOPCKUX YYEOHBIX TMpOrpaMM M YYEOHHMKOB, IOYpPOUYHOTO
IJIAHUPOBAHUS Kypca YUUTEIEM.

NudopmaTtuka B cpenHem 00111eM 00pa30BaHUM OTPAXKAET:

CYLIHOCTh UH(OPMATUKN KaK HAYYHOH JUCLMILINHBI, U3yYarollel 3aKOHOMEPHOCTH
NpPOTEKaHUs M  BO3MOXKHOCTH  aBTOMATH3allMM  HMH(MOPMALMOHHBIX MPOLIECCOB
B Pa3UYHBIX CUCTEMAX;

OCHOBHBIE 00JIACTH MPUMEHEHUS] NH(POPMATUKH, MPEKIE BCEr0 MH(OOPMAIIMOHHbIE
TEXHOJIOTHH, YIPABIECHUE U COLIMAIIbHYIO CeEpy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep  MHOOpPMATHKH W HWHQPOPMAIMOHHOM
NEATEIbHOCTH.

Kypc undopmatukm mjis ypoBHS cpemHero oOmiero oOpa3oBaHUS SIBISETCA
3aBEpIIAIOIIAM JTAllOM HENpPEephIBHON MOATOTOBKMA OOydYalIIMxcsa B 00yactu
uHPOpPMATUKA W HMH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~TEXHOJOTHHA, OMHUPACTCS
Ha CcoJiep’KaHne Kypca WH(PpOPMATUKH YPOBHS OCHOBHOTO 001Iero 0Opa3oBaHUsI U OIBIT
MOCTOSIHHOTO TMPUMEHEHHUSI MH(GOPMAILIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, HaéT
TEOPETUICCKOE OCMBICIICHUE, MHTEPIIPETAIIUIO U 0000IIIEHNE STOTO OIIBITA.

B nporpamMmmy BK/IH04YeHO NMPO(eCCHOHATBHO OPHEHTHPOBAHHOE COAEPKAHNE B
coorBercTBUM ¢ ®I'OC CIIO no cneumanbHoctu 09.02.07 UndopmanuoHHbie
CHCTeMbI U IPOrpaMMMPOBaHue (BbIIeJI€HO KYPCHBOM).



Pesynbrate yrioy0in€HHOTO YpOBHS M3yueHus yueOHoro npeameta «MudopmaTtikay
OPUEHTHUPOBAHBI HA TIOJYYCHHE KOMIIETEHTHOCTEH /IS MOCIIEAYOMIEHITPOPECCHOHATLHON
JEATEeIbHOCTH KakK B paMKax JaHHOW MpeAMETHOM o00JlacTH, TaKHW B CMEXKHBIX C HEl
obmactsax. OHM BKITIOYAIOT B CEOS:

OBJIaJICHUE KJIFOUEBBIMU MOHATUSIMU U 3aKOHOMEPHOCTSIMHU, HA KOTOPBIX CTPOUTCS
JlaHHAsl TpenMeTHasi 00JlacTh, paclio3HaBaHWE COOTBETCTBYIOLIMX MM MPU3HAKOB U
B3aMMOCBSI3€H, CIOCOOHOCTh JEMOHCTPUPOBATH Pa3IUYHbIC MOAXOJbl K H3YYCHHIO
SIBJICHUM, XapaKTEPHBIX JIs1 U3y4aeMoU IpeIMEeTHON 00acTH;

yMEHHUE peliaTh TUMOBBbIE MPAKTUYECKHUE U TEOPETUUYECKUE 3a7auM, XapaKTepHbIE
JUTSI ICTIONTE30BAHMS METOJIOB M HHCTPYMEHTAPHS JaHHOU MTPEAMETHOM 00J1acTH;

HaJIMyue MPEJCTABICHUN O JaHHOW MPEIMETHOW 00JacTU KaK LEeJTOCTHON Teopuu
(COBOKYITHOCTH TE€OPHil), OCHOBHBIX CBSI3SIX CO CMEXHBIMU 00JIACTSIMU 3HAHUM.

B pamkax yrioyOnéHHOTO YpOBHS U3y4deHUsT WHGOpPMATHKUA 00eCreunBaeTCs
[[eJICHANpPAaBJICHHAsl TMOJATOTOBKA OOYydYaronIUXCs K IPOJODKEHUIO  00pa3oBaHMS
B OpraHu3ainusx NpodecCHOHaNIBHOTO  O00pa3oBaHUS MO  CHEHHATBHOCTSIM,
HETMOCPEJICTBEHHO CBA3aHHBIM C U(PPOBBIMU TEXHOJIOTUSMU, TAKUM KaK MpOrpamMMHas
WHXKeHepusi, uH(opManMoHHass  0€30MacHOCTh,  HUH(POPMAIUOHHBIE  CUCTEMBI
Y TEXHOJIOTUU, MOOWJIbHBIE CUCTEMBI U CETH, OOJIbIIINE JJAHHBIE U MAITMHHOE O0y4YeHHUe,
MPOMBIIUICHHBIA ~WHTEPHET BEIIECW, WCKYCCTBEHHBIA HWHTEIUIEKT, TEXHOJIOTUU
OCCIIpOBOJIHOM  CBSI3U,  POOOTOTEXHMKA, KBAHTOBBIE  TEXHOJOTHUU,  CHUCTEMBI
pacnpenenéHHOro peecTpa, TEXHOJIOTHN BUPTYAJIbHOM U TOMOJIHEHHOM peaIbHOCTEM.

OcHoBHas 11e/1b U3ydeHus: yueOHoro npeamera «udopmaruka» Ha yriny0iaéHHOM
YPOBHE cpemHero ooOmiero oOpa3oBaHus — oOecnedeHHe MaIbHEHIIEro pa3BUTHS
MH(OPMAITMOHHBIX KOMIIETEHIIUN 00yYaroerocs, ero roTOBHOCTH K JKU3HH B YCIOBUSIX
pa3BuBatoierocss UHGOPMAIMOHHOTO OOIIECTBA W BO3pACTAIONICH KOHKYPEHIIUU
Ha pBIHKE Tpynaa. B cBsa3u ¢ »tuMm mu3yudenue uHpopmatuku B 10—11 kmaccax HOMKHO
00eCTeUnTh:

c(hOpPMHUPOBAHHOCTh MHMPOBO33PEHHUSI, OCHOBAHHOTO Ha TMOHMMAaHUU POJIU
nHpopMaTrku, UHHOPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJOTHI B COBPEMEHHOM
OOILIECTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTUUECKOTO U AJITOPUTMUYECKOTO MBIIIIJICHHUS,

c(OpMUPOBAHHOCTh YMEHUHN pa3ianuaTh (PakThl U OLEHKH, CPABHUBATH OLIEHOUHBIE
BBIBOJIBI, BUACTh X CBSI3b C KPUTEPUSMU OLEHWBAHUS W CBS3b KPUTEPUCB
C ONpENCIIEHHOM CUCTEMOW IIEHHOCTEH, MPOBEPSATh Ha JOCTOBEPHOCTh M 0000IIATh
uH(bOpMaIHIO;

c(hOpPMHUPOBAHHOCTh MPEACTABICHUN O BIUSHUM WH(OOPMAIMOHHBIX TEXHOJOTHI
Ha OKU3Hb 4YeJOBEeKa B OOIIECTBE, MOHMMAHHUE COLHUAIBHOIO, SKOHOMHUYECKOTO,
MOJUTUYECKOTO, KYJIBTYPHOTO, FOPUIUYECKOTO, TMPUPOAHOTO, SPrOHOMUYECKOTO,
MEAUIIMHCKOTO U (PU3NOJIOTUYECKOTO KOHTEKCTOB HH(POPMAIIMOHHBIX TEXHOJIOTHH;

NPUHIATHE TMPABOBBIX MU 3TUYECKUX ACHEKTOB HH(POPMAIMOHHBIX TEXHOJIOTHUH,
OCO3HAaHUE OTBETCTBEHHOCTH JIIOJICH, BOBJIEUYEHHBIX B CO3JaHHE M HCIIOJIb30BAHUE
UH(GOPMAIIMOHHBIX CUCTEM, PACIPOCTPaHEHUE HHPOPMAIIHH;



CO3/IaHHE€ YCIOBHM JUIsi pa3BUTHS HABBIKOB Y4eOHOM, MPOEKTHOH, Hay4dHO-
UCCIIEIOBATEIbCKOM M TBOPYECKOW  JEATENIBHOCTH, MOTHBALMM  OOYyYarolmuxcs
K CaMOpPa3BUTHIO.

B comepxanun yuebHoro mpenmera «WHbopmaTtrnka» BBIIETSIOTCS YEThIpE
TEMaTHYECKHUX pa3zela.

Pa3nen «ludpoBas rpaMOTHOCTB» MOCBSILEH BOIIPOCAM yCTPOMCTBA KOMIIBIOTEPOB
U JpYrux DdJIEMEHTOB IM(PPOBOTO OKPYKEHHUS, BKIIOYas KOMIBIOTEPHBIE CETH,
UCIIOJIb30BAHUIO CPEJICTB  ONEpPAlMOHHON cucTeMbl, pabore B cetu IHTepHeT
Y UCIIOJIb30BaHUIO UHTEPHET-CEPBUCOB, HH(POPMALIMOHHONW 0€3011aCHOCTH.

Pasznen «Teopernyeckue OCHOBBI MH(OPMATHUKI» BKIIOYAET B CEOSI MOHATUNMHBIN
anmapaT  MH(OPMATUKH, BONPOCHl  KOAUPOBAaHUS  HHGMOpPMALMK, HU3MEPEHUs
MH()OPMAIIMOHHOTO 00BbEMA JaHHBIX, OCHOBBI aiureOpbl JIOTHKM W KOMIIBIOTEPHOTO
MOJEJINPOBAHUS.

Pasnen «AnropurMsl W IIPpOrpaMMHUpPOBAHHUE»  HANPABICH Ha  Pa3BUTHUE
QITOPUTMHYECKOTO MBIIIIEHUS, Pa3pad0TKy aJIrOPUTMOB M OLIEHKY HMX CIIOXKHOCTH,
(GopMUpOBaHHE HABBIKOB pEaJU3allMU IPOrpaMM Ha A3bIKAX MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «MHpOpMaMOHHBIE TEXHOJIOTUW» IOCBSIIEH BOIIPOCAM MPUMEHEHHUS
MH(POPMAILMOHHBIX TEXHOJOTHHM,  PEaJM30BaHHBIX B TMPUKIAAHBIX ITPOrPAMMHBIX
NPOAYyKTax M HWHTEPHET-CEpBHCAX, B TOM WYHCIIE€ B 3aJayax aHaiu3a JaHHBIX,
UCIIOJIb30BAaHUIO 0a3 TaHHBIX U 3JIEKTPOHHBIX TaOJIUIL 17151 peLIeHUs MPUKIAAHbIX 3a/1a4.

B npuBenéHHoMm panee coxaepxkaHuu ydeOHoro mnpeamera «MHpopMaTukay
KypPCUBOM BBIJICJIEHBI JONOJHUTENIbHbIE TEMbl, KOTOPbIE HE BXOAAT B 00S3aTENIbHYIO
nporpaMMy OOyYeHMsl, HO MOTYT ObITb MpPEAJIOKEHBbl JUIsl W3YYEHMsI OTAEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYaOIIUMCS.

VYriyOn€éHHbli  ypOBEHB U3y4YeHUs uH(pOpMaTHKU PEKOMEHTyeTCsl
JUIE ~ TEXHOJIOTUYECKOTO  mpoduisi,  OpUEHTUPOBAHHOTO HAa  WH)XXCHEPHYIO
u  uHPOPMAIUOHHYIO Cc(hepbl ACATEIBHOCTU. YTIyOJIEHHBIM YpOBEHb W3Yy4YCHUS
uHpopMaTUKU OOECIeYMBaeT: MOJATOTOBKY OOYy4YaroIIMXCA, OPHUEHTHPOBAHHBIX
Ha CIEUUAJIbHOCTH B 001acTh MH(POPMAIMOHHBIX TEXHOJOTUNH M HWH)XXEHEpPHBIE
CIEHUAIBHOCTH, YYaCTHE B POEKTHOW M MCCIIEIOBATENBCKON AEATEIIBHOCTH, CBA3aHHON
C COBPEMEHHBIMHM HAINpPaBICHUSIMH OTpacid HHOOPMALNOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTUM, TOATOTOBKY K Y4YacTHIO B oOJUMOManax W crade EaunHoro
rocyJapCTBEHHOTO 9K3aMeHa 10 MH(POPMATHUKE.

[TocnenoBaTenbHOCTh U3YYEHHUSI TEM B IpejaesiaX OJHOTO rojaa oOydeHUs: MOXKET
ObITh U3MEHEHa M0 YCMOTPEHUIO YYHTENs MNpH MOATOTOBKE paboyell MporpaMMbl
Y IOYPOYHOTO TUTAHUPOBAHHUS.

OO6miee 4KuClIO 4YacoB, PEKOMEHIIOBAHHBIX i W3ydeHUss uHpopmatuku — 146
4acoB.



COJIEP) KAHUE OBYUEHUSI!

Hu¢posas rpaMOTHOCTH

TpeboBanust TeXHUKH 0€30MaCHOCTU M TMTHEHBI IpU paboTe ¢ KOMIBIOTEPAMH U
JPYTMMH KOMIIOHEHTaMU HU(POBOIO OKPYKEHHUSL.

[TpuntMnIbl paboThl KOMIIBIOTEPOB W KOMITBIOTEPHBIX CUCTEM. APXUTEKTypa (OoH
Heitmana. [apeapockas apxumexmypa. ABTOMaTHYECKOE BBIIOJHEHHE IMPOTPAMMBI
npoueccopoM. OnepaTtruBHas, OCTOSHHAS U JOJIroBpeMeHHas maMsTb. OOMEH JaHHBIMU
¢ moMoIbi0 MKH. KOHTposuIepbl BHEMIHUX yCTPOUCTB. [IpsAmMoi 1OCTYI K maMATH.

OCHOBHBIE TEHJICHLIMHM Pa3BUTHS KOMIBIOTEPHBIX TexHoJoruid. [lapamienpHbie
BbIUMCIIEHHUs. MHoromnpoueccopHsie cucteMbl. CynepKoMIbloTepbl. PacnpenenéHubie
BBIYUCIUTEIbHBIE CUCTEMBI U 00paboTka OONBIIMX AaHHBIX. MoOWIbHBIE TU(POBHIC
YCTPOWCTBA W HX pOJb B KOMMYHHKalUWsX. BCTpOeHHbIE  KOMIIBIOTEPHI.
MukpokoHTpoJsuiepbl. POOOTH3HpOBaHHBIE POU3BOCTBA.

[IporpamMHOe oOecrieueHHe KOMITBIOTEPOB W KOMIBIOTEPHBIX CHUCTEM. Buabl
IporpaMMHOro obecnedeHuss M UX HazHadyeHue. (OCOOEHHOCTH MPOTPaMMHOIO
oOecrieueHus: MOOWIBbHBIX ycTpoicTB. [lapannensHoe nmporpammupoBanue. CUCTEMHOE
nporpaMMHoe obOecredeHre. OnepallMOHHbIE CUCTeMBbL. YTWIUTHL. JlpaiiBepsl
yCcTpoicTB. MHCTAIISAIMS U AEMHCTAILISIUS IPOrPAMMHOTO 00€CIIEYEHUSI.

Ilpocpammnoe obecneuenue ucnonvzyemoe 6 0€AmenNbHOCMU CUCHEMHO20
aomMuHucmpamopa.

QaitnoBble cucteMbl. [IpuHIMOBI  pa3melieHdss W WMMEHOBaHUA  (aiijioB
B oJroBpeMeHHo namartu. [1labnonsl Ay onucanus rpyti (hansos.

[Iporpammuoe oOecneueHue. JIMieH3UpOBaHUE MPOrPAMMHOIO OOECIICUEHUS
u uudpoBeIX pecypcoB. IIpomnpuerapHoe U cBOOOAHOE MpOrpaMMHOE OOecleYeHUeE.
KoMMepueckoe U HEKOMMEPYECKOE HCIOIb30BaHUE MPOrPAMMHOTO 00ECeueHHUs
U UU@poBbIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBAEMas 3aKOHOJATEIbCTBOM
Poccuiickoit  @enepauuy  3a  HENPABOMEPHOE  MCHOJIB30BAHHE  MPOrPAMMHOIO
oOecrieueHus: U HUPPOBBIX PECYPCOB.

[IprHIMIOBI TOCTPOEHHS W amnmnapaTHbE KOMIIOHEHTBI KOMIBIOTEPHBIX CETEM.
Cerebie mpotokoiibl. Cets IHTEpHET. Anpecanus B cetn MaTepHet. [IpoTokonsl cTeka
TCP/IP. Cucrema 1OMEHHBIX UMEH.

Pasnenenne |P-cetm Ha moxacetm ¢ momompro Macok mnoxacereil. CereBoe
agMuHuACTpupoBaHue. [loslydeHue HaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka HayMuus CBA3M C y3JoM ceth. OnpeneneHue Mapuipyra JIBUKEHUS
ITAKETOB.

Bunsr JIeSATEIbHOCTH B ceTu HNutepner. CepBucsl HNuTepuera.
['eonndopmarmontpie cucTeMbl. ['€0JOKallMOHHBIE CEPBUCHI PEATBHOIO BPEMEHHU
(Hampumep, JoKalus MOOWJIBHBIX  Tele(OHOB, OIpENeiIeHHE 3arpyKeHHOCTU
aBTOMAarucTpaseil), ”HTEpPHET-TOProBIIsL, OpOHUPOBAaHUE OUIIETOB U TOCTHUHMII.

! Kypcueom BblieIeH MaTepual, KOTOPHIHA HE ABJIAETCS 00A3aTENbHEIM DK U3y9eHUH M HE BXOAUT B COIAEPIKAHKE
MMPOMEXYTOYHOM UITM UTOTOBOM aTTECTAI[MH IO TIPEJIMETY.



l'ocymapcTBeHHBIE DIEKTPOHHBIE CEpBUCHI M ycayrd. CouualibHbIE CETH —
OopraHu3aiys KOJUICKTUBHOTO B3aMMOJICUCTBUS U OOMeHa JAaHHbIMU. CeTeBOU ITHKET:
npaBuia ToOBeAeHUS B KuOepmnpocTpancTtBe. [IpoOirema MOMIMHHOCTH MOITYYEHHOM
uHpopmaruu. OTKpeITEIE 00pa30BaTEIbHbIE PECYPCHI.

TexHOreHHbIE W HSKOHOMHYECKHE YIPO3bl, CBA3AaHHBIE C HCIOJIB30BAHHEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX ~ TeXHOJOrui. OOmmme mnpoOieMbl 3alllUThI
uHdopmauu 1 uHPOpMaMOHHOW Oe3omacHocTH. CpencTBa 3amUThl MHGOPMAIUH
B KOMIIBIOTE€PAX, KOMIBIOTEPHBIX CETAX M ABTOMATHU3UPOBAHHBIX MH(OPMAIIMOHHBIX
cuctemax. IIpaBoBoe obOecrneueHre WMHGOPMAIIMOHHONW O€30MACHOCTU. DIeKMpPOHHAS
yugpposas noonucs, cepmupuyuposantvle camol U OOKYMeHmul.

[IpenoTBpalieHne HeCaHKIIMOHUPOBAHHOIO OCTYyMA K TUYHOU KOH(PHUASHIIMATIbHON
uH(dOpMaIUK, XpaHIIeCcs Ha TEPCOHAIIBHOM KOMIBIOTEPE, MOOUIIBHBIX YCTPONCTBAX.
BpenonocHoe mporpammHoe obecriedeHre U crnocoObl 0OpbObI ¢ HUM. AHTUBUPYCHBIC
nporpammbl. OpraHuzaius JIMYHOTO apxuBa HH(opmaiuu. PesepBHOoe KomupoBaHHE.
[TaponbHas 3amuTa apXuBa.

[udpoBanue nanupix. CuMMeTpudHble U HecuMMeTpuuHble HQPHL. [udpsr
npoctoit 3amensl. ludp Leszapsa. lludp Buxkenepa. Anropurm mmdpoBanus RSA.
Cmeeanoepaghus.

Teopernueckne 0CHOBbI HH(POPMATHKH

Nudopmanus, mnanHsle W 3HaHUA. MHGOpMalMoOHHBIE MPOIECCH B MPHUPOJIE,
TEXHHUKE U OOILECTBE.

HenpepbiBHBIE W  JUCKPETHBIE BEIMYMHBI U cUTHaNbL. HeobxomumMocThb
JTUCKpEeTH3aluy HHGOpMaIUU, IPeTHa3HAYCHHON JIJIs1 XpaHEHUs, TIepeladyu U 00pabOTKu
B U(POBBIX CUCTEMAX.

JIBonuHO€E KOIMpoOBaHKe. PaBHOMEPHBIE U HEPABHOMEPHBIE KOMBI. JIeKOoanpoBaHue
COOOIIIEHUM, 3alMUCaHHBIX C TMOMOIIBI0 HEPABHOMEPHBIX KOJIOB. YcioBue DaHo.
[ToctpoeHne  OOHO3HAYHO  JEKOAUPYEMBIX  KOJOB C  TOMOIIBIO  J€epeBa.
I'pagh An.A. Mapkosa. Enunuiibpl u3MepeHust KoJinyecTBa HHPpopMannu. AnQaBUTHBIMI
MOAXO/] K OLIEHKE KOJInuecTBa MH(OPMALIUH.

Cuctembl cuucieHus. Pa3BépHyTas 3amuch 1EJIbIX W APOOHBIX YHCEN
B IO3UIIMOHHOM cucreMe cuuciaeHuss. CBoicTBa NO3WIIMOHHOW 3alHiCU YHCIIA:
KOJIMYECTBO LM(P B 3alUCH, NMPU3HAK JETMMOCTH YHCJIa HAa OCHOBAHHE CHUCTEMBbI
CUMCJICHUS. AJITOPUTM TIepeBOJia IIEJIOr0 4Yuciia U3 P-WYHOM CUCTEMBl CUWCIICHUS
B JICCATUYHYIO. AJNTOpUTM TMepeBoAa KOHEUHOHW P-uyHOil ApoOuM B AECATUYHYIO.
AJITOpUTM TEpeBOIa 1IEJIOT0 YhCciia U3 JEeCATUYHOM CUCTEMBI CUMCIIeHUs B P-uunylo.
[lepeBo KOHEYHOUM jgecATHUHOW ApoOu B P-uunHyro. [[BouuHasi, BOCbMEpUYHAs U
IIECTHA/IIATEpUYHAsT CUCTEMBbI CUUCICHUS, CBSI3b MEXKAY HUMH. ApuUpMeThuuecKue
ONEPALMH B MTO3UIIMOHHBIX CUCTEMAX CUMCIICHUS. Tpouunas ypasHoseuleHuas cucmema
cuucnenus. J[8ouyHo-0ecamuynas cucmema C4ucieHus.

Konuposanne tekctoB. Komupoka ASCII. OnnoOaiitHbie koaupoBku. CTaHaapT
UNICODE. Koguposka UTF-8. Onpenenenre nHpopMarimoHHOT0 00bEMa TEKCTOBBIX
COOOIIEHUH.



KoanpoBanune uzobpaxenuii. OueHka MHPOPMAIMOHHOTO 00BEMa rpaduyecKux
JAHHBIX IIPU 33JJaHHBIX Pa3pELEHUH U IITyOuHE KOAUPOBaHUs 1IBeTa. L[BeTOBBIE MOAEIH.
BektopHoe koaupoBanue. Popmatsl Tpaduyeckux (aiimos. Tpéxmepnas rpaduxa.
®pakranpHas rpaduka.

KomupoBanue 3Byka. OueHka HHQOPMAIMOHHOTO OOBEMA 3BYKOBBIX JIAHHBIX
IIPY 33JIaHHBIX YaCTOTE NUCKPETU3ALMHU U PA3PAIHOCTH KOAUPOBAHUS.

Anrebpa soruku. lloHatne BbIcKaspiBaHMs. BpIckasbiBaTelbHbIE  (DOPMBI
(npenukatbl). KBaHTOPHI CYIIECTBOBAHUS U BCEOOIIIHOCTH.

Jlornueckue omnepanuu. Tabmunpl MCTUHHOCTH. Jlormueckue BbIPaXKEHHUS.
Jlormueckue ToxkaecTta. JloKa3aTelbCTBO JIOTUYECKUX TOXKAECTB C MOMOILBIO TaOJIHUIL
VCTUHHOCTH. JIornueckue onepamnuu 1 ornepanuy HajJ MHOKECTBAMM.

3akoHbl anreOpbpl JIOTMKM. OKBHBAJIEHTHBIE MpPEOOpa3OBaHUsA JOTMYECKHUX
BbIpakeHUU. Jlornueckre ypaBHEHUS U CUCTEMBI YPAaBHEHUM.

Jlornyeckue QyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXHBIX JIOTUYECKUX
(GyHKIUHI OT KoJIMyecTBa apryMeHTOB. [1oyHbIE cuCTEMBI JOTMYECKUX (PYHKITHI.

Kanonnueckue QopMsel Toruueckux BbipakeHHd. COBEpLIEHHBIE TU3bIOHKTHUBHBIC
U KOHBIOHKTHBHbIE HOPMAaJIbHbIE (OPMBI, QJITOPUTMBI MX IOCTPOEHHUS IO TadJuIe
VUCTUHHOCTH.

Jlornyeckne 37MeMEHTBI B cocraBe Komnbrorepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii  cymmarop. lloctpoeHne cxeM Ha JIOTHUECKHMX  3JIEMEHTAx
[0 3aJaHHOMY JIOTMYECKOMY BBIPQKEHUIO. 3alliCh JIOTHYECKOTO  BBIPAKCHUS
10 JIOTUYECKOU cxeme. MuKkpocxemvl u mexHoa02us ux npou3eo0cmad.

[IpencraBieHue HENBIX YACEN B MAMATH KOMIIbIOTEPA. OrpaHUYEHHOCTD JUaIa3oHa
YuCeJ IPU OrPaHUYEHUM KOJMYeCTBa pa3psanoB. llepenosiHeHHe pa3psaHON CETKH.
be33nakoBbIe M 3HAKOBEIC JAaHHBIC. 3HAKOBBIA OWT. JIBOMYHBIM HOMOIHUTCIBLHBIM KOJI
OTPULIATEIBHBIX YHCEIL.

[TobutoBble  jormyeckue onepauuu. Jlornueckuii, apudpmMeTnyeckuii u
nukindeckuit cipuru. [ludpoBanue ¢ moMoIb0 MOOGUTOBOM ONIEPAIINH «UCKITIOUAIOIIIEe
NIJIN».

IIpeacraBieHre BEHIECTBEHHBIX YHMCENI B MAaMITH KOMIBIOTEpA. 3HAyallas 4acTb
U TOpSNOK uucia. Jluama3oH 3HaYeHW BELIECTBEHHbIX uucen. [IpoGnemsl
XPAaHEHMsI BELIECTBEHHBIX YHCEJ, CBSI3aHHBIE C OIPAaHUYEHUEM KOJMYECTBA Pa3psiOB.
BolnonHenre onepainuii ¢ BEMIECTBEHHBIMM — YMCIIaMH, HAKOIUIEHHE  OIIUOOK
IIPU BBIYUCIICHUSX.

AJITOPUTMBI U IPOrPAMMUPOBAHHUE

OnpeneneHre BO3MOXKHBIX PE3yJbTaTOB PAa0OTHl MPOCTEHIIMX —aJrOPUTMOB
YIPaBJIEHUS UCIIOTHUTEISIMU U BBIYUCIIUTEIBHBIX allTOPUTMOB. OMNpeneneHne NCX0IHbIX
JAHHBIX, IPU KOTOPBIX aITOPUTM MOKET AaTh TpeOyeMblil pe3yIbTarT.

Otanbl penieHus 3aJad  Ha KOMIIbIOTepe. IMHCTpyMeHTalnbHbBIE CpEICTBA:
TPAHCISATOP, OTJIATYUK, MPOPUIUPOBIIMK. KOMIUISAIUSA U MHTEpHpPETAlUs TPOrPAMM.
BupryanbHble MallIAHBL.

WuTterpupoBanHasi  cpeaa  pa3paboTku.  Meroapl  OTHaAKM  IPOTpaMM.
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Hcnonp3oBanue TpaccupoBOuHbIX Tabmuu. OtnagouyHslii  BeiBoA. [lomaroBoe
BBITIOJTHEHUE TTpOoTrpaMMbl. Touku octaHoBa. [I[pocMOTp 3HaUYEHUI TEPEMEHHBIX.

S3pik  mporpammupoBanus  (Python, Java, C++, C#). Tunsl JaHHBIX:
LEJI0YMCIIEHHbIEC, BEIECTBEHHbIC, CUMBOJIbHBIC, JIornueckue. Bersnenusa. CroxHbIe
ycnoBus. lluknel ¢ ycmoBueM. Lukiel mo nepeMeHHoW. B3anmo3ameHsIeMOCTb
pa3IMYHbIX BUAOB LUKIOB. MIHBapuaHT nukia. CocTaBieHUE IUKIIA C UCIOJIb30BAHUEM
3apaHee ONpeIeIEHHOIO NHBAPUaHTa LUKIIA.

Hcnonvzoeanue A3b1K08 NPOZPAMMUPOSAHUA 6 padome cheyuaiucma no
UHpOpMAYUOHHBIM cCUCeMaMm.

JlokyMeHTHpOBaHue mnporpamMm. lcnons3oBanue kommeHTapues. Iloaroroska
OMMUCAHUA MPOrPaMMBbI U UHCTPYKIIMH JJIS TOJIb30BATEIS.

AnroputMbl  00pabOTKM HaTypaJIbHBIX YKCEN, 3alUMCAHHBIX B MO3UIIMOHHBIX
CUCTEMAaxX CUHMCIEHUS: pa30MeHue 3aluch 4Yucia Ha  OTAeNbHbIE  LUDpHI,
HaXxOXXJICHUE CYMMBbl M TpOU3BEICHUS I1U(]p, HAXO0XKICHUE MaKCUMAaJIbHOU
(MUHUMATBHON) TUDPHI.

Haxoxnenue Bcex NpOCTBIX 4YWCeNl B 3aJaHHOM juana3zoHe. lIpencraBinenune
yycia B BUJE Habopa MPOCTBHIX COMHOXHUTEIECH. AJNropuTM OBICTPOTO BO3BEICHUS
B CTCIICHb.

OOpaboTka naHHBIX, XpaHsAmuxcs B ¢ainax. TekcToBele W JBOMYHbBIE
daiinbsl. daitioBeie nepeMenHble ((ainoBbie ykazatenu). Urtenue u3 daiina. 3anuch
B (haii.

Pazbuenune 3amaun Ha moazamauu. [logmporpammbl (Tiporieaypbl U (QYHKIIHH).
Pexypcus. PexypcuBHbie 00beKTHI ((hpakTainsl). PekypcuBHbIE porieaypsl U PyHKIUH.
Hcnonb3oBaHue cTeKa JUisl OpraHu3aluy PEKYPCUBHBIX BHI30BOB.

Hcnionp3oBanne  CcTaHmapTHOM  OMOMMOTEKHM  sI3bIKA  MPOTPAMMUPOBAHUS.
[ToaxmtoueHne OMOIMOTEK MOAMPOrPaMM CTOPOHHHX MPOU3BOAUTENCH. MOyIbHbIN
MPUHIIUI TOCTPOEHUS MPOrpamMM.

UYucnennbie MeToabl. TouHOe W MpUOMDKEHHOE pelieHus 3anadyn. YucieHHbie
METOJbl pEILICHUS YpaBHEHHWI: Meron mepebopa, METOJA TMOJOBHUHHOIO JIEJICHHUS.
[TpubnnxEéHHOE BHIYMCIICHHE JJIMH KPUBBIX. Beruncienue miomaaei puryp ¢ moMoIibo
YUCJIEHHBIX METOJIOB (METO/ MPSIMOYTOJbHUKOB, METO/ Tpaneuuii). [Touck Makcumyma
(MuHUMYMa) QYHKITUN OJTHOM MEPEMEHHONW METO0M MOJIOBHHHOTO JICTICHHUS.

OO6paboTka  CHMBOJBHBIX  JaHHBIX. Bcrpoennsie  QyHKIMM  s3bIKa
MPOTrPaAaMMUPOBAHUS JIJIT OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJTOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA TMOSBICHUN CHMBOJA B CTPOKE, pa3OueHue
CTPOKH Ha CJIOBA IO MPOOETbHBIM CUMBOJIAM, TOMCK MOJACTPOKU BHYTPH JAHHOM CTPOKH,
3aMeHa HaJEHHOW MOJCTPOKHU Ha JIPYTYyIO CTPOKY. I'€Hepalus BCcex CIOB B HEKOTOPOM
andaBuTe, yIOBIETBOPSIONIMX 3aJlaHHBIM orpaHuueHusM. I[IpeoOpa3zoBanue umncna
B CUMBOJIbHYIO CTPOKY M OOpaTHO.

MaccuBbl M MOCJENOBATEILHOCTH  yuced. Bbluucienne  0000HMIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAacCHMBAa HJIM YHUCJIOBOW IOCIEAOBATEIBHOCTH (CyMMBI,
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NPOU3BENCHUS, CpPEAHEro apuMeTHUYecKoro, MHUHUMAJIBHOTO W MAaKCHMAaJIbHOTO
AJIIEMEHTOB, KOJUYECTBA DJIEMEHTOB, YJIOBJIETBOPSIONIMX 3aJlaHHOMY YCJIOBHIO).
JInHelHbIM NONUCK 3aJaHHOTO 3HAYEHUS B MACCUBE.

CopTtupoBka OAHOMEpPHOro MaccuBa. IIpocTeie METOIBI COPTHPOBKH (METOJ
y3bIpbKa, METO/ BbIOOpa, COpTUpOBKa BcTaBKamu). CopTupoBKa ciusiHUEM. beicTpas
coptupoBka maccuBa (anroput™m QuickSort). JIBOMYHBIM MOWCK B OTCOPTUPOBAHHOM
MaccCuBe.

JIByMepHBIE MacCHUBBI (MaTpPHUIlbl). AITOPUTMBI 0OpaOOTKH JBYMEPHBIX MACCHUBOB:
3aMoJHEHUE IBYyMEPHOTO YKCIOBOIO MAaCCUBA M0 33JJaHHBIM MpPaBHIIaM, MOUCK AJIEMEHTa
B JIBYMEPHOM MAacCHUBE, BBIYMCJIECHHUE MaKCUMyMma (MUHHMYyMa) U CYMMbI 3JIEMEHTOB
JBYMEPHOTO MAacCHBa, IE€PECTaHOBKA CTPOK M CTOJOLIOB JBYMEPHOIO MAacCHBA.
Paspabomka npoepamm ons pewenus npocmeix 3a0auw awanuza Ooaunwvix (ouucmka
OAHHbIX, KIACCUDUKAYUS, AHAIU3 OMKIOHEHUIL).

HNudopmanuoHHbIe TEXHOJIOTUU

TexctoBblii mponeccop. PenakrupoBanne u ¢opmarupoBanue. IIpoBepka
opdorpadun u rpammariku. CpeAcTBa MOKMCKA U ABTO3aMEHbI B TEKCTOBOM IPOIIECCOPE.
Hcnonp3oBanue crwie. CTpyKTypUpOBaHHBIE TEKCTOBBIE JOKYMEHTBL. (CHOCKH,
ornasieHue. KomnektuBHas pabora ¢ JOKyMEHTaMu. MIHCTpYMEHTBI pelieH3upOBaHUs
B TEKCTOBBIX mporneccopax. OO6nauneie cepBuchl. [lemoBas mnepenucka. Pedepar.
[IpaBuna UUTUPOBAHHMS MCTOYHHUKOB M OQOpMIIEHUS OMONIHOrpapUUEecKUuX CCBHUIOK.
OdopmieHnue cnucka JUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOW TEKCTA.
TexHuueckue cpeacTBa BBoja TekcTa. Creruann3npoBaHHbIE CPEICTBA PENAKTUPOBAHNUS
MaTeMaTUYECKUX TEKCTOB.

Anamn3 JgaHHbIX. OCHOBHBIE 3aJlayd aHAJIW3a JIaHHBIX: IPOTHO3WPOBAHHUE,
KJaccu(ukanus, KiacTepusalus, aHallu3 OTKJIOHEeHUH. [locnenoBaTeabHOCTh peleHus
3aJlay aHaJIu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLICHKA Ka4eCTBA JIaHHBIX,
BbIOOD W/WJIM MOCTPOEHUE MOJEINH, MPeoOpa3oBaHuE JTaHHBIX, BU3YyaJU3alUsl JaHHbBIX,
WHTEpIIpeTaunsi pe3yibTaTtoB. [IporpamMMHBIE  CpeACTBA W HWHTEPHET-CEPBUCHI
11 00pabOTKKU M TIPEACTABIICHUs JTaHHBIX. bosbiue gaHHbIe. MammHHOE 00ydYeHHE.
Humennexmyanouviti ananus OaGHHbIX.

AHanu3 1aHHBIX C TOMOILBIO AIEKTPOHHBIX Ta0uIl. Bborunciienne cyMMBbl, CpeHETo
apu(meTryeckoro, HaubOIbIIEro (HAaMMEHBIIIET0) 3HAaUeHHsI Auana3oHa. Berumcienue
kodddummenTa Koppensiue  JIBYX PSAOB JaHHBIX. [locTpoeHHme CTONOYATHIX,
JUHENYaThIX U KpyroBeix nauarpamm. [loctpoenune rpadukoB pyukiuii. [Togdop nunumn
TPEH/a, PELICHUE 3a/1a4 IPOrHO3UPOBAHHSI.

YucneHHoe pellieHre ypaBHEHUH ¢ MoMolbio noaoopa napamerpa. OnTumMu3anus
KaK [IOMCK HaWIyylllero pemieHuss B 3aJaHHbIX YycioBusix. lleneBas QyHkuus,
orpanuveHus. JlokambHble W TIOO0ATBHBI MUHHMYMBI IIeleBOM (QyHKIMU. PerneHue
3a]1a4 ONTUMH3AIUH C TOMOIIBIO AJIEKTPOHHBIX TAOJIUII.
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Teopernueckne 0CHOBbI HHPOPMATUKH

Teopetnueckne mMOAXOAbI K OICHKE KOJIM4YecTBa HWHGOpManuu. 3aKoH
apnutuBHocTH uHGpopmaimu. Dopmyna Xapriu. Wudbopmarnuss U BEepOATHOCTb.
®opmyiia lllennona.

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

CkopocTe  mepenauu JTAHHBIX. 3aBUCUMOCTh BPEMEHHU nepenadn
OT UH(POPMALMOHHOTO 00BEMA MAHHBIX M XAPAaKTEPUCTUK KaHala CBs3u. [IpuymHbI
BO3HMKHOBEHUS OIIMOOK IMpH nepeaade qaHHbiX. Kosbl, mo3Bossitonie oOHapyKUBaTh U
UCHPABIISATh OIIMOKHM, BO3HHMKAIOUIME IMPH Tepeaaye AaHHbIX. PaccTosnune X>MMHHTA.
Konuposanue ¢ mopropenrem 6utoB. Koabr XoMMuHra.

Cucrembl. KoMnoHeHTHI cucTeMbl U MX B3aumojeicTBue. CucteMHbIl 3 dexT.
VYrpasnenue kak nHGopMaIMoHHbIN poriecc. OOpaTHas CBSI3b.

Mopnenmn u wmognenupoBanue. lLlens monenupoBaHus. COOTBETCTBHE MOAEIN
MOJICIUPYEMOMY OOBEKTYy WM TIpolieccy, lenu MozenupoBanus. Ddopmanuzarus
IIPUKJIATHBIX 3a7a4.

[IpeacraBnenuie pe3yJbTaTOB MOACIUPOBAHUSA B BHJIE, YAOOHOM JJI BOCIPUATHS
yesnoBeKkoM. ['paduueckoe npencTaBieHue JaHHBIX (CXEMbl, TaOJIHIIbI, FpaduKn).

I'padbr. OcHoBHbIe OHATHS. Buabl rpadoB. Onucanue rpadoB ¢ TOMOIIBI0 MATPHII
CMEKHOCTH, BECOBBIX MaTpHII, CIIMCKOB CMEXHOCTH. PelieHne anropuTMmyecKux 3aaad,
CBSI3aHHBIX C aHAIM30M TpadoB (MOCTPOEHUE ONMTUMAIBHOTO MYyTH MEXKIY BEPIIMHAMHU
rpada, ompeneseHUWE  KOJMYECTBA  PANIMYHBIX IMyTE€d  MEXAY  BepLIMHAMU
OPUEHTUPOBAHHOTO AlUKIMYECKOT0 rpada).

HlepeBbs. bunapnoe paepeBo. JlepeBbss momcka. CrocoObl 00Xxona Jepesa.
[IpencraBnenne apupMETHIECKUX BBIPAKEHHM B BUJIE JepeBa. JJUCKpETHBIE UTPHI IBYX
UTPOKOB ¢ NoTHOU nHpopmarueit. [loctpoenue nepeBa nepedbopa BapuaHTOB, ONMUCAHKE
CTpaTeTUu UTPhl B TAOIUYHON (opMe. BBIUTPHINIHBIE U MPOUTPHIIIHBIE MO3UIUH.
Bridrpeliiiabie cTpaTeruu.

CpencrBa HMCKyCCTBEHHOro uHTeiUiekTa. (CepBUCHI MAIIMHHOIO NEPEBOAA
U pacro3HaBaHus ycTHoUM peun. KoruutuBHbIe cepBuchl. WneHTudukamms v mOMCK
u300paxkeHui, pacrozHaBanue aul. CamooOydarommecs cucrteMbl. MckyccTBeHHbIN
WHTEJJIEKT B KOMIIBIOTEPHBIX HUrpax. lcrnonap30BaHME METOJOB HCKYCCTBEHHOTO
MHTEUIEKTa B OOydalmMx cucremax. lcrnoiab30oBaHHEe METOJOB HCKYCCTBEHHOI'O
UHTEIeKTa B  poOoToTrexHuke. MurepHer Bemeid. llepcnexkTuBbl  pa3BUTHS
KOMITBIOTEPHBIX MHTEIUICKTYaJIbHBIX cucTeM. HelpoHHbIE ceTH.

AJITOPUTMBI U IPOrPAMMUPOBAHHUE
dopMmanuzanms NOHATUA ainropurMa. MammuHa TeropvHTra Kak yHUBEpCajlbHAas
Mozenb BbluMciaeHud. Te3uc Yépua—Tweropunra. Mawuna I[locma. Hopmanvhvie
aneopugmvr Mapkosa. Anecopummuvecku nepazpewtumsvie 3adauu. 3adaua ocmaHosa.
Heesozmoorcnocmv asmomamuueckoii omaaoku npocpamm.
12



OneHka CI0KHOCTH BBIUMCIEHUN. Bpems paboThl 1 00bEM HCIIONIB3YEMOM MaMATH,
UX 3aBUCUMOCTB OT pa3Mepa UCXOAHBIX JaHHBIX. OlleHKa aCHMIITOTUYECKOM CII0KHOCTH
QITOPUTMOB. AJITOPUTMBI TOJMHOMHUAIBHOW CIIOKHOCTH. [lepebopHbIE anropuTMBI.
[Tpumepbl pa3IMYHbIX aJTOPUTMOB PELIEHUS OJTHOM 334a4l, KOTOPbIE UMEIOT PA3IHYHYIO
CJI0)KHOCTb.

[Touck mpoCTBIX YUCEN B 3aJaHHOM JIMAIa30HE C MOMOMIBIO AJTOPUTMA «PEIIETO
DOpatocdeHay.

MHoropa3psiaHble LeJble YKCIa, 3a1a4 JUIMHHON apu(METUKH.

CrnoBapu (acconuaTUBHBIE MacCHBBI, 0TOOpaxkeHus ). Xam-Tadauipsl. [loctpoenune
aJ1(paBUTHO-4ACTOTHOT'O CJIOBAps JUIs 33JaHHOTO TEKCTA.

Ananuz mexcma na ecmecmeenHHom sA3vike. Bvloenenue nocnedosamenvrHocmel
no wiaonony. Pezynsapuvie gvipasicenus. Yacmommuulii ananus.

Crexku. AHamu3 MNpaBUIBHOCTH CKOOOYHOTO  BbIpaKeHUs.  Bpluucienue
apu(PMETUUECKOTO BBIPAKEHNUS, 3alICAHHOTO B MMOCT(UKCHOUN opMe.

Ouepenu. Mcnonp3oBaHue oyepe 111 BDEMEHHOI'O XPaHEHUS JaHHBIX.

Cesasnvie cnucku. Peanusayus cmexa u ouepeou ¢ NOMOWbIO C8A3HbIX CNUCKOS.

Anroputmbl Ha rpadax. IlocTpoeHne MHMHHMMAIBbHOTO OCTOBHOIO JI€peBa
B3BEIICHHOTO CBS3HOTO HEOpUeHTUpoBaHHOTO rpada. O6xo0 ecpaga 6 enybuny.
06x00 epagpa 6 wupuny. KOIUYECTBO pa3IUYHBIX NyTel MEXAy BepUIMHAMU
OpPUEHTUPOBAHHOIO alUKIN4YecKoro rpada. Anroputm JledkcTpel. Areopumm Proiida—
Yopwanna.

HepeBps. Peamuszanms gepeBa ¢ NOMOULIBIO CCBUIOYHBIX CTPYKTYp. JBOMYHBIE
(bunapubie) gepeBbs. I[locTpoenue gnepeBa s 3aJaHHOTO  apU(PMETUUECKOTO
BbIpaKEeHHs. PekypcuBHBIE alropuTMbl oOxona jaepeBa. lcmosib3oBaHue cTeka H
ouepenu 1y 00Xxoja AepeBna.

JluHaMu4yecKkoe MpOorpaMMHUpPOBAHUE KAK METOJ PELICHMs 3a1ad C COXPaHEHHEM
IIPOMEKYTOUHBIX PE3YJbTATOB. 3aJauyd, pElaeMble € IOMOIIBI JUHAMHYECKOIO
IPOrpaMMHUPOBAHUSA: BBIUMCICHUE PEKYPCUBHBIX (DPYHKUIMH, MOACUET KOJMYECTBA
BApUAHTOB, 33J]a4H ONTUMHU3AIUY.

[lonsitTue 00 OOBEKTHO-OPHUEHTHPOBAHHOM  MpOrpaMMupoBaHUU. OOBEKTHI
u kiaccel. CBoiicTBa M MeTonbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAJIHU3.
PaspaboTtka mporpaMm Ha  OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO  IMOJAXOJA.
WNukancynsuus, HacaeA0BaHue, MOIUMOpPU3M.

Cpensl  ObicTpodi  pa3paboTrku mporpamm. I[lpoextupoBanue uHTEpdeiica
noJsib3oBaTessl. Vcnonap30BaHue TOTOBBIX YMPABISAEMbBIX 3JIEMEHTOB [JISl TTOCTPOEHUS
uHTEepdeiica.

O0630p A3bIKOB IporpamMmmupoBanus. [loHsATHE 0 MapagurMax NporpaMMHpPOBAHMUS.
H3yuenue 6mopozo a3vika npocpammuposanus.

NudopmanuoHHbIE TEXHOJIOT UM
OTanbkl KOMIBIOTEPHO-MATEMAaTUYECKOTO0 MOJEIUPOBAHUS: TOCTAHOBKA 3aJayH,
pa3paboTKa MOJENM, TECTUPOBAHUE MOJCIIH, KOMIBIOTEPHBIN IKCIIEPUMEHT, aHau3
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pE3yIbTATOB MOJEIUPOBAHUS.
JluckpeTuzanus Npu MaTeMaTHY€CKOM MOJEIUPOBAHUH HEMPEPBIBHBIX IPOLIECCOB.
MoaenvpoBanue ABMKEHUS. MoenpoBaHue OMOJIOTHYECKUX cucTeM. MaTeMaTudeckue
MOJIEJIM B HKOHOMHUKE. BbIYMCIUTENbHBIE SKCIEPUMEHTHI ¢ Mojeiasimu. O6paboTka
pe3yibTaTOB 3KCHEpUMEHTA. MeToj HauMeHbIIMX KBajapaToB. OIEHKAa YHCIOBBIX
napamMeTpoB MOJEIUPYEMBIX OOBEKTOB M MPOLECCOB. BoccTaHOBIIEHHE 3aBUCHMOCTEN
10 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHOoCTHBIE MOJIEIIN. Mertoabl Momnrte-Kapuo. Nmurtannonnoe
MozenupoBanue. CUCTEMbl MAaCCOBOTO OOCITYKUBAHHUS.

Tabmuunsie (pensuuoHHbIC) 0a3bl MaHHBIX. Tabmuila — mpeCcTaBICHUE CBEICHHMA
00 ogHOTHIHEIX 00BekTax. Ilome, 3amuch. Kirou tabmuipel. Pabora ¢ roTtoBoi 0a3oi
JAHHBIX. 3amnojgHeHue O0a3pl JaHHbIX. [louck, copTUpoBKa W (UIBTpALMS TaHHBIX.
3anpockl Ha BBIOOPKY JAHHBIX. 3ampockl € NapamMeTpaMmu. Beluuciasemble Moms
B 3aIIpOCaXx.

MuoroTabiuunbie 0a3bl AaHHBIX. TUIBI CBsI3ed Mexay TabnunaMu. BHemHwuii
kito4. LlenoctHOCTh 6a3bl TaHHBIX. 3alIPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX.

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

Hepenayuonnwie 6azvl 0anHnvlx. Ikcnepmuule cucmembl

Nurepuer-npunioxenusd. [loHsaTHEe O CcepBEpHOM M KIHMEHTCKOW 4YacCTIX CauTa.
TexHOMOorusl «KJIUEHT — CEPBEP», €€ TOCTOUHCTBA U HenocTaTku. OCcHOBHI si3bika HTML
u kackaaHeix Tabmun ctwien (CSS). Cuenapuu Ha s3bike JavaScript. @opMmbl Ha BeO-
CTpaHULE.

Paboma c cepeepom co cmoponsl aOMuHUCmpamopa.

Pazmernienue Be6-caiiToB. Yciyra XoCcTHHTA. 3arpy3ka (ailioB Ha cailT.

BBonx u300pakeHUNd C HCMOJIB30BAHUEM PA3IUYHBIX LHUQPPOBBIX YCTPONCTB
(udpoBbIX (oToanmapaToB M MHKPOCKONOB, BHJIEOKAMEpP, CKAHEPOB MU JAPYIHX
ycTpoiicTB). ['paduueckuit penaktop. Paspemenune. Kaapuposanume. Wcnparnenue
nepcnektusbl. [ 'ucrorpamma. Koppekuus ypoBHeid, koppekuus nsera. O6eciBeynBanue
LBETHBIX H300paxeHuil. Petyub. PaboTa ¢ obnactamu. OUIbTpBHI.

MHuorocnoiiable  n300paxkeHusi. TekcToBble ciion. Macka cnosa. KaHambl.
Coxpanenue BbiieieHHON oOnactu. [loaroroBka wiumrocTpanmii Juisi BeO-CalTOB.
AHHUMHPOBaHHBIE U300paKEHUS.

Bekropuas  rpaduka. IlpumutuBbl.  V3Mmenenwe  mopsgka — JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusbie. ®dopmaTbl BEKTOPHBIX
pucyHkoB. Mcnonbs3oBaHrue KOHTYpoB. BekTopuzalius pacTpoBbIX U300pasKeHHIM.

[IpuHIMIIBI TOCTPOEHUS W PENAKTUPOBAHUS TPEXMEPHBIX Mojeneil. CeTouyHble
Mojiend. Matepuansl. MoenpoBaHie HCTOUHUKOB OocBelleHus. Kamepbl. AU TUBHBIC
texHonoruu (3D-npuntepsl). [loHsATHE O BUPTyalbHOW PEANbHOCTH U JOMOJHEHHOU
pEaNbHOCTH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBbI
IO TH®OPMATHUKE HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJIbTaThl OTPAXalOT FOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIUXCS
PYKOBOJACTBOBaThCS ~ CHOPMHPOBAHHONM  BHYTPEHHEW  MO3UMLMENH  JIMYHOCTH,
CUCTEMOM LEHHOCTHBIX OpWEHTAalUWW, TMO3UTUBHBIX BHYTPEHHUX YyOEKIEHUH,
COOTBETCTBYIOIIMX  TPAAULMOHHBIM  IIEHHOCTSIM  POCCHUICKOIO oO1ecTBa,
paclIMpEeHNUE YKU3HEHHOIO ONbITa M ONbITa JNESITEIBHOCTH B MPOLECCE pean3aluu
CpelCTBaMM  y4eOHOTrO TMpeAMETa OCHOBHBIX  HANpPABIECHUM  BOCIHMTATEIBLHOMN
NEATEIbHOCTH.

1) rpakaIaHCKOTro BOCIIUTAHMSA:

OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX IPaB M OOSI3aHHOCTEH, yBa)KCHHE 3aKOHA
U TIPABOIOPSIKA, COOJIIOJCHNUE OCHOBOIOJATAIONINX HOPM HH(OPMAI[MOHHOTO IMpaBa
Y MHPOPMAITMOHHOU OE30I1aCHOCTH;

TOTOBHOCTh ~ HPOTHBOCTOSATH  MJICOJOTHM  SKCTPEMH3Ma,  HAlMOHAJIHM3Ma,
KceHOo(poOMH,  AMCKPUMHHALIMKA 110  COIMAIbHBIM,  PEIMTHO3HBIM,  PACOBBIM,
HAIIMOHAJILHBIM TIPU3HAKAaM B BUPTYaJIbHOM IPOCTPAHCTBE;

2) MAaTPUOTHYECKOT0 BOCITUTAHMS :

IICHHOCTHOE OTHOIICHHE K HCTOPUYCCKOMY HACJCAMIO, JOCTHKCHHMSIM Poccun
B HayKe, MCKYCCTBE, TCXHOJIOTHSAX, NMOHMMAaHHC 3HAYCHUS MHPOPMATHKH KaK HAyKH
B )KM3HU COBPEMEHHOT'O OOIIECTBA;

3) MyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:
COPMUPOBAHHOCTh ~ HPABCTBEHHOI'O  CO3HAHMSA, O3TUYECKOTO  IOBEACHUS;
CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B CETH
WNHurepHerT;

4) 3cTEeTHYECKOr0 BOCIIUTAHUS:

SCTETHYECKOE OTHOIICHHE K MHPY, BKIIFOYas 3CTETHKY HAYYHOIO M TEXHHYECKOIO
TBOPYECTBA,;

CIIOCOOHOCTh  BOCIIPUHHMATH pa3jM4YHbIE BHIBI HCKYCCTBa, B TOM YHCIIE
OCHOBAHHOT'O HA MCITOJIb30BaHUH HWH(POPMAILIMOHHEIX TEXHOJIOTHIA;

5) ¢pu3nYecKoro BOCHUTAHUS:

c(hOpMHUPOBAHHOCTh 370POBOr0 U 0Oe30MmacHOro olpasa >KU3HU, OTBETCTBEHHOIO
OTHOIICHUS K CBOEMY 3J0pOBBIO, B TOM YHCIIC 3a CUET COOIIOJACHUS TpeOOoBaHUI
0e30macHOi OSKCIUTyaTallid CPEeACTB  HH(POPMAIMOHHBIX YW  KOMMYHUKAITMOHHBIX
TEXHOJIOTHH;

6) TPyA0BOr0 BOCTIMTAHUA:
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FOTOBHOCTh K AKTMBHOM JIESITEIBHOCTHM TEXHOJOTMYECKOM H COLUAIBHON
HAIpPaBJIEHHOCTH, CIOCOOHOCTh WHULMUPOBATH, IJIAHUPOBATh M CAMOCTOSTEIBHO
BBITNOJIHATH TAKYIO J€STEIbHOCTD;

uHTEpec K cdepaM  NpoQecCHOHANIBHON  NEATEIbHOCTH, CBSI3aHHBIM  C
UHPOPMATUKON, TNPOrpaMMUPOBAHMEM U  HMH()OPMALMOHHBIMM  TEXHOJIOTUSIMHU,
OCHOBAaHHBIMH Ha [OCTIDKEHUSX HAyKH HH(POPMATHUKH U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBI  BbIOOp Oyaymiedt  mpodeccuun
U pEaJn30BbIBATh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTKEHUU
BCEH KM3HU,

7) IKOJOrHY€CKOr0 BOCIIUTAHMS :

OCO3HAHME TI00ATBLHOI0 XapaKTepa IKOJIOTUUECKUX MPOOJIeM U IyTel UX pelieHus,
B TOM 4YHCI€ ¢ YYETOM BO3MOXKHOCTEH HWH(POPMAITMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHH;

8) HeHHOCTH HAYYHOT'0 TIO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH, JOCTHKEHUAM HAYYHO-TEXHUYECKOI'O IMpOrpecca M OOIIECTBEHHOU
MPAKTUKH, 32 CYET NOHUMAHUS POJIM MHPOPMALMOHHBIX PECYPCOB, MHDOPMALIMOHHBIX
IPOLECCOB U MH(OPMALIMOHHBIX TEXHOJIOTUH B yCIOBUAX LU(GPOBON TpaHCHOpMaluu
MHOTHX c(ep )KU3HU COBPEMEHHOIO 00IIECTBA;

OCO3HAaHUE LEHHOCTH HAy4YHOW JESITEIIbHOCTH, T'OTOBHOCTh OCYIIECTBIISTH
MPOEKTHYIO M HUCCIIEOBATENbCKYIO AESTENbHOCTh MHIANBUIYaIbHO U B TPYIIIIE.

9) 3MOIMOHAJILHBIH HHTEJJICKT, MPEAIOJIararoun c(hOpMHPOBAHHOCTH:

CaMOpETYJIMPOBAHUS, BKJIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJICHUE, CTIOCOOHOCTh aaTUPOBATHCS K AMOIIMOHATLHBIM
W3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBALUM, BKJIIOYAIOMIEH CTPEMJICHUE K JOCTHXKCHUIO LEIH
U YCIEeXy, ONTUMH3M, WHUIUATUBHOCTh, YMEHHE JIEMCTBOBATh, HCXOJd W3 CBOUX
BO3MOKHOCTEH;

OMITATUH, BKJIOYAIOIIEH CHOCOOHOCTh IMOHHMMATh SMOIIMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTBIBATH €ro TP OCYIIECTBICHUHM KOMMYHHUKAIIUH, CIIOCOOHOCTh
K COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh BBICTPAWBATh OTHOIIEHUS
C IPYTUMHU JIOJIbMH, 3a00TUTHCS, MIPOSBIIATh HHTEPEC U pa3periaTh KOHPIUKTHI.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynbrare uzydenusi uHOOPMATUKA Ha YPOBHE CPEHETO O0IIero 00pa3oBaHus
y oOyuaromerocss 6yayT copMUpOBaHbl METANpPEIMETHBIE PE3yJIbTaThl, OTPAKECHHBIE
B YHUBEPCAIBHBIX YUEOHBIX JCHCTBUAX, @ UMEHHO — MTO3HABATEIILHBIC YHUBEPCABHBIC
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yueOHblE JIEWCTBHS, KOMMYHUKAaTUBHbIE YHUBEpCalbHble Yy4eOHbIE JIEUCTBUS,
peryJATUBHBIC YHUBEpCAIbHbIE YdeOHbIe TEHCTBUS, COBMECTHAS JAESITEIbHOCTb.

Ilo3naBaTe/ibHbIe YHUBEpPCAJbHbIE YUeOHbIe AeilcTBHUSA
ba3oBble JJornyeckue aeiicTBUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMy, paccCMaTpruBaTh
€€ BCECTOPOHHE;

YCTAHABJIMBATh CYIIECTBEHHBIM NPU3HAK WJIM OCHOBAaHMUS ISl CpPaBHEHWS,
Kkiaccudukanuy u 00001IeHNUS,

ONPEACIIATH LETHU ACATEIbHOCTH, 3a/1aBaTh MAPAMETPHI U KPUTECPUH UX TOCTUKECHUS;

BBISIBJISAATh 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B pACCMATPUBAECMBIX SIBJICHUSX;

pa3pabarpiBaTh IUTAaH pEIICHHS TpoOJeMbl C YYETOM aHaIM3a HMEIOIIUXCS
MAaTEPUAIBbHBIX 1 HEMATEPUATIBHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JICATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKH TOCJIEACTBUN NEATEILHOCTH;

KOOPAMHUPOBATh U BBIMIOJIHIATE PabOTy B YCIOBUSIX PEATbHOr0, BUPTYaIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOIIEM.

ba3oBble ucciie0BaTe/IbCKUe AeHCTBUSA:

BJQ/JICTh HaBbIKAMU YYEOHO-UCCIIEAOBATENLCKOW M TMPOEKTHOW JeATETHbHOCTH,
HaBBIKAMH Pa3peIIeHUs IPOOJIEM, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITETHbHOMY
MOWCKY METOJOB PEIICHHs MPAaKTUYECKHX 3a7ad, MPUMEHEHUIO Pa3JIMYHBIX METOJIOB
TIO3HAHUS,

OCYIIECTBIISATh PA3TMYHBIC BUBI ACSITCIBHOCTH TI0 TTOJIYYCHHIO HOBOTO 3HAHUS, €TO
WHTEPIpPETANN, TTPEoOPa30BAHUIO M MPUMCHECHHUIO B PA3JIMYHBIX YUCOHBIX CUTYAIIUSX,
B TOM YHCJIE TIPU CO3/IaHUU YUEOHBIX U COITUATBHBIX MPOEKTOB;

dbopMHpOBATh HAYYHBIH THUN MBIIIICHUS, BIAJCTh HAYYHOW TEPMHUHOJIOTHECH,
KIJTFOUEBBIMHU TTOHSATHSIMH U METOAMHU;

CTaBUTH U (HOPMYITMPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BATEIBHOMN IEATETLHOCTH
Y )KU3HCHHBIX CUTYAITUsX;

BBISIBIISITh IPUYNHHO-CIIEJICTBEHHBIE CBSA3U U aKTYalM3UpPOBATh 3a/1a4y, BBIIBUTATh
TUNOoTE3y €€ pelieHus, HAXOUTh apPTYMEHTHI JIJI I0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBaTh TOJIYYCHHBIC B XOJC PCIICHUS 3a7a4d Pe3yJbTaThl, KPUTHUCCKH
OIICHHBATh UX JOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSX;

JaBaTh OIIGHKY HOBBIM CHUTyalMsiM, OIICHHUBAaTh TMPUOOPETEHHBIN  OIIBIT;

OCYIIECTBIISTH LIEJICHAMPABICHHBIN MOUCK MEPEHOCA CPEACTB M CIIOCOOOB IEHCTBUS
B MPO(ECCUOHATIBHYIO CPELLY;

yMETh TIEPEHOCUTh 3HAHUS B TI03HABATEIBHYIO M IPAKTHYCCKYIO OO0JacTH
KU3HEICITCIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI M3 PA3HBIX MPEIMETHBIX 00J1acTel;
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BbIIBUT'aTh HOBBIC UACH, IIPCAJIaraTb OpUIrnHaJIbHbIC ITOAXO0AbI U PCHICHHA, CTAaBUTh
HpO6JIeMBI " 3a1a4M, OOITYyCKAIHUEC aJIbTCPHATHUBHBIC PCIHICHUS.

Pabora c undopmanmeii:

BJA/IeTh HABbIKAMHU IIOJy4Y€HUs MH(POpPMALMM U3 HCTOYHUKOB pPA3HBIX THIIOB,
CaMOCTOATENIBHO OCYILIECTBIISATh MOUCK, aHAIW3, CUCTEMATH3aLUI0 M WHTEPHPETALHUIO
UH(GOpMaIlMU Pa3INYHBIX BUIOB U (OPM MPEICTABICHUS;

CO3/1aBaTh TEKCThl B pa3iIMYHbIX (popMarax ¢ y4y€TOM Ha3Hau€HUs MHPOpMaLUU
¥ LIEJIEBOM ayIUTOPUH, BEIOKpasi ONTUMAaIbHYIO (hOpMY MpEACTaBICHHS U BU3yalU3alliu;
OLIEHUBAThH JOCTOBEPHOCTb, JIETUTUMHOCTH HH(OPMAIIH, €€ COOTBETCTBUE MTPABOBHIM U
MOPAJIEHO-3THYECKUM HOpMaM;

UCIIOJIb30BaTh CPEJICTBA MH(OPMAIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
B PEUICHUM KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OpPraHU3AaLMOHHBIX 3adad C
coOmoieHreM  TpeOOBaHMM  SPrOHOMHUKHM, TEXHUKH O€30MACHOCTH, TMTUEHBI,
pecypcocOepexeHusi, MpaBOBbIX M OSTUYECKUX HOPM, HOPM HH(POPMALMOHHON
0e30I1aCHOCTH;

BJIQJIETh HABBIKAMM PACIIO3HABAHUS U 3aIMTHl MH(QOpMaUUU, MHOOPMALMOHHON
0€30MacHOCTH JIUYHOCTH.

KomMMmyHuKaTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIE eHCTBUA
OO0uenue:

OCYIIECTBIISATh KOMMYHHUKAITMH BO BCEX cepax >KU3HU;

pacmo3HaBaTh HEBepOalbHBIE CpeACTBa  OOIIEHHWS, IMOHUMATh 3HAYCHHE
COIMAJTBHBIX 3HAKOB, PACIO3HABATH MPEAMOCHUTKA KOH(PIMKTHBIX CUTYaIlui U CMATYATh
KOH(JIUKTHI;

BIQJCTh  PA3IUYHBIMU cnocobamMu  OONIIEHWS W B3aUMOJICHCTBUA,
apryMEHTHUPOBAHHO BECTH JUAJIOT, YMETh CMSITYaTh KOH(MIUKTHBIC CUTYAIIHH,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM SI3BIKOBBIX
CPEIICTB.

CoBMecTHAA 1eATEJIbHOCTD:

[IOHMMAaTh M MCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOWM W WHAWUBHUIYAJIBHOU
paboThI;

BBIOMPATh TEMATHUKY 1 METOJIbI COBMECTHBIX JIEHCTBUIN C YUETOM OOIIMX HHTEPECOB
1 BO3MOKHOCTEH KaKJI0T0 UJeHAa KOJIJICKTHBA;

MIPUHUMATh L[EJTA COBMECTHOM JI€SITETbHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH
JICUCTBUS 110 UX JTOCTHKEHUIO: COCTABJIATH IIJIaH AEHUCTBUM, PACIIPEIEIIATH POJIU C YUETOM
MHEHHUI y4aCTHUKOB, 00CYXIaTh Pe3yIbTaThl COBMECTHON PabOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJAJa M KaXKJOIO0 yYaCTHUKA KOMAaHJbl B OOIIMIA
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajgaraTb HOBbIE€ MPOEKThI, OIEHUBAaTh MJAEA C TMO3ULIUM HOBU3HBI,
OPUTHHAJILHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh MO3UTHUBHOC CTPATCIHYCCKOC IMMOBCACHUEC B PA3JIMUHBIX CUTYyallUsAX,
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MMPOABJIAATH TBOPUCCTBO U B006pa)KeHI/Ie, OBITH WHHUIIMATHUBHBIM.

PerynsitTuBHble yHMBepCaJibHbIe y4eOHbIC eHCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBIISITh TTO3HABATEIBHYIO JEATEIIBHOCTb, BBISIBIATH
npoOiemMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTaBIISATh IJIaH PELIEHUs MPOOJIEMbl ¢ y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MIPEATMIOYTEHUM;

JlaBaTh OLICHKY HOBBIM CHUTYAIIUsIM;

paCIIMPATh PAMKH Y4€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX TPEITOYTCHHIM;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTh
34 pEILICHHE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIocoOCTBOBAaTh ()OPMUPOBAHUIO U TPOSIBICHUIO HIMPOKON SPYIUIIMU B Pa3HBIX
0o0NacTsX 3HAHUM, IMOCTOSHHO TMOBBINIATH CBOM OOpA30BATENbHBI M KYJIbTYpPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTUBBI B JESATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIQJICTh HABbIKAMU ITO3HABATEJILHOM pPEQIIEKCUU KaK OCO3HAHMSI COBEpPUIAEMBIX
JNEWCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, HCIOJb30BAThH
npuEMbI pedIEeKCUH JJIsl OLICHKU CUTYAIlMH, BBIOOPA BEPHOTO PELLICHNUS;

OLIEHMBATh PUCKH M CBOEBPEMEHHO IPUHUMATh PEIICHUS [0 UX CHUKEHHIO;

IIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX IIPU aHAIIM3E PE3YIIBTATOB AEATEIBHOCTH.

IpunsaTus cedst u APyrux:
MPUHUMATh ce0sl, MTOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA,
IIPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX [IPY aHAJIM3€E PE3YyJIbTAaTOB A€ TEIbHOCTH,
MpU3HABaTh CBOE MPaBO U MPaBO JAPYTrUX HA OIIHUOKY;
pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIIMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

B  mpomecce wum3ydeHus kypca HMHPOPMATHKH  YIUIyOJIEHHOTO  YPOBHS
oOydJaronuMucs Oy Iy T TOCTUTHYTHI CICAYIOIINE TPEAMETHBIC Pe3yJIbTaThI:

BJIQJICHUC MPEACTABICHUAMHU O POJIM MH(GOPMAIMK U CBA3aHHBIX C HEH MPOIECCOB
B TIPUPOJIE, TEXHUKE W OOIIECTBE, MOHIATHAMHU «HHGOPMAIUS, «UHGOPMAITMOHHBIN
mpoIecc»,  «CHCTeMa»,  «KOMIIOHEHThI ~ CHUCTEMBI»,  «CHUCTEMHBIH 3 dEeKT,
«MH(POPMAIIUOHHAS CUCTEMAY, KCHCTEMA YIIPABICHUY,

BJIaJICHUEC METOJaMH MTOMCKa MH(GOpMAIMK B CeTH MHTEpHET, yMEHUE KPUTHICCKU
OIICHUBATh WH(OPMAITUIO, TTOTYICHHYIO U3 ceTu HTepHET;

YMCHHC XapaKTCPHU30BaATh OobIINE AAaHHBIC, IPUBOJUTDL IIPUMCEPBI NICTOYHUKOB UX
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MOJlyYEHUS! W HaIpaBJICHUS MHCIIOJNb30BAHMS, YMEHHUE KIACCHU(PHUIIMPOBATH OCHOBHBIC
3aJ]auM aHajau3a JaHHbBIX (IPOrHO3MPOBAHUE, KIacCU(PUKAIMS, KIacTepu3alus, aHaIu3
OTKJIOHEHHMI1), TOHUMATh MOCIEA0BATEIBHOCTh PEIICHUS 3a7a4 aHajn3a JaHHBIX: cOOp
NEPBUYHBIX JAHHBIX, OYUCTKA U OIICHKA KauecTBa JAaHHBIX, BEIOOP /WM MOCTPOCHHE
MOJeNH, TMpeoOpa3oBaHME JIaHHBIX, BU3yalIM3alUsl JAHHBIX, HHTEpIpeTaIys
pE3ybTaTOB;

MOHMMAaHWE OCHOBHBIX TMPUHIMIOB YCTPOWCTBA M  (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOWIBHBIX KOMIIBIOTEPOB, TEHJCHUUN pa3BUTUS
KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHUE HaBbIKaMU pabOThI C ONEPALMOHHBIMU CUCTEMaMH, OCHOBHBIMU BUJAAMHU
nporpaMMHOr0o oOecriedeHust JJisi peHIeHus Y4YeOHbIX 3ajad 1O BBIOpAaHHOM
CHelUaIu3alny;

HaJM4Ke MPEACTABICHUIA O KOMIIBIOTEPHBIX CETSIX U UX POJIH B COBPEMEHHOM MHUpE,
0 0a30BBIX MPUHIMUIIAX OpraHU3alMi M (YHKIHOHUPOBAHUS KOMIIBIOTEPHBIX CETEH,
00 0o0LIMX MPUHLHKIIAX pa3pabOTKU U (HYHKIUOHUPOBAHUS UHTEPHET-TIPUIIOKEHU;

MIOHUMaHUE yrpo3 UH(OPMAIMOHHONW O€30MacCHOCTH, HCIOJIb30BAHUE METOJ/IOB
U CPEACTB NPOTHUBOACHCTBUS HJTHUM Yyrpo3aMm, COOJIOJICHUE Mep Oe30MacHOCTH,
IPENOTBpAlIAlONIMX  HE3aKOHHOE  paclpOCTPAHEHHWE  MEPCOHAIBHBIX  JTAHHBIX,
coOtoieHne TpeOOBaHUM TEXHUKM  0O€30MaCHOCTM M TUTMEHbl TpU  paldoTe C
KOMIBIOTEPAMH U JPYTMMHU KOMIIOHEHTaMH LU(POBOrO OKPYKEHUS, MOHUMaHHE
IIPABOBBIX OCHOB MCIIOJIb30BaHMSI KOMIIBIOTEPHBIX MpOrpamMm, 0a3 JaHHBIX U pabOTHI
B ceTn MHTEpHET;

NOHUMAaHUE OCHOBHBIX [PUHUUIIOB JHCKPETH3alMU  PA3JMYHBIX  BHJIOB
uH(pOpMaIUKU, YMEHHUE ONPEAENITh HHPOPMALIMOHHBINA 00BEM TEKCTOBBIX, I'pa)UueCKUX
Y 3BYKOBBIX JaHHBIX IIPH 3aJaHHBIX NapaMeTpax AUCKPETU3ALHUH, YMEHUE ONPEICIATh
CPEIHIOIO CKOPOCTh Iepelaud JaHHBIX, OLEHUBATh HM3MEHEHHE BPEMEHU Iepeaadn
IPU U3MEHEHUU MH(DOPMAITMOHHOTO 00BbEMA TAHHBIX U XapaKTEPUCTUK KaHaja CBSI3H;

YMEHUE UCIIOJIB30BATh P PELICHUH 33]1a4 CBOMCTBA NO3ULIMOHHOM 3aIIMCH YHCEIL,
IrOpUTMa MOCTPOCHHUS 3aITMCH YUCIIA B TO3UIMOHHOW CUCTEME CUUCIIEHUS C 3aJaHHBIM
OCHOBAHMEM M TIOCTPOEHHUSl YHCIa IO CTPOKE, COJAEpKallled 3amuch 3TOr0 4Hcia
B INO3ULMOHHOW CHCTEME CYMCIICHMS C 3aJlaHHBIM OCHOBAHHMEM, YMEHHUE BBINOJHATH
apu(pMeTHYecKre Onepaluy B MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

YMEHHE BBINMOIHITH MpeoOpa3oBaHus JOTMUECKUX BBHIPAKEHUH, UCTIONb3Ys 3aKOHBI
anreOpbl JIOTUKH, YMEHHE CTPOUTh JIOTMYECKOE BbIpAKEHHE B JU3bIOHKTUBHOU
U KOHBIOHKTUBHOM HOpMajbHBIX (opmMax MO 3aJaHHOM TaOMUlle WCTUHHOCTH,
UCCIIEIOBATh 00JIaCTh HCTUHHOCTHU BBICKA3bIBAHUS, COJIEPKAIIETO IepEMEHHbBIE, PelllaTh
HECJIOKHBIE JIOTUUECKHE YPABHEHUS U CUCTEMbl YPaBHEHMI;

MOHUMaHue 0a30BBIX AITOPUTMOB 0OPAOOTKH YMCIIOBON M TEKCTOBOW MH(pOpMAIIUU
(3amuch 4Kcell B MO3UIIMOHHON CHCTEME CUMCIICHMSI, HAXO0XK/IEHUE BCEX MPOCTHIX YHCEl
B 3a/IaHHOM JIMara3oHe, 00paboTKa MHOTOPa3psIHBIX LEJbIX YUCEIT, aHAIN3 CUMBOJIBHBIX
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CTPOK U JPYTUX), AITOPUTMOB MOUCKA U COPTUPOBKH, YMEHHUE OMPEIEIATh CIOKHOCTD
HU3Y4aeMBIX B Kypce 0a30BBIX aJIrOPUTMOB (CYMMHPOBAaHHE JJIIEMEHTOB MAacCCHBA,
COPTUPOBKAa MacCHBa, MEpeOOpPHBbIE ATOPUTMBI, JBOUYHBIM TMOUCK) U TPUBOIUTH
pUMEPHI HECKOJIBKUX aJITOPUTMOB PA3HOM CIIOKHOCTH IS pEIICHUS OJTHOM 3a]1a4H;

BJIaJICHUE YHUBEPCATBHBIM SI3bIKOM IIPOrpaMMHUPOBaHMUs BhICOKOTO YpoBHs (Python,
Java, C++, C#), npencraBieHusMH 0 0a30BbIX TUMAaX JAHHBIX U CTPYKTYpax JaHHBIX,
yMEHHUE UCIOJIb30BaTh OCHOBHBIE YIIPABIISIONMINE KOHCTPYKIIUH, YMEHHE OCYIIECTBIISATh
aHaJIN3 TMPEUIOKEHHON MPOrpamMMBbl: ONPEAENATh Pe3yNbTaThl pabOThl MPOrPaAMMBbI
IpU 3aJlaHHBIX MCXOAHBIX JaHHBIX, OMNPENENATh, MPU KAKUX HCXOJHBIX JTaHHBIX
BO3MOYKHO TIOJTyYEHUE yKa3aHHBIX pPE3YyJbTAaTOB, BBISBIATH JaHHBIC, KOTOPHIE MOTYT
npUBeCTH K omuOke B paboTe mnporpammbl, GOPMYIUPOBATh MPEIIOKEHUS
0 YIIYUIIICHUIO TPOTPAaMMHOTO KO/Ia;

YyMEHHE  CO3/aBaTh  CTPYKTypUPOBAaHHBIE  TEKCTOBBIE  JIOKYMEHTHI U
JEMOHCTPAIIMOHHBIE MaTepHaJIbl C HCIOJIb30BAHHEM BO3MOXKHOCTEH COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB,;

YMEHHE HCIIOIh30BaTh JJICKTPOHHBIC TAONWIBI I aHaIW3a, TMPEICTaBICHUS
U 00pabOTKM NaHHBIX (BKJIIOYAsh BBIYMCIECHHUE CYMMBI, CPEIHETO apu(pMETHUYECKOTO,
HanOOJIBIIIETO W HAMMEHBIIIETO 3HAYCHUH, PEIICHNEe YPaBHEHHM, BHIOOP ONTHMAIBHOTO
peIIeHws, Toa00p JIMHUK TPEHA, PEIICHUE 3a7a4 MPOTHO3UPOBAHHUS );

yMEHUE CTPOUTh HEPAaBHOMEPHBIE  KOJbI, JOIMYCKAIOIIME  OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIECHUM (MpePUKCHBIE KOJbI), UCIOJIB30BATh MPOCTEUIINE KOIbI,
KOTOPBIE TTO3BOJISIOT OOHAPYKMBATh M HWCIIPABJIATh OIMIMOKW MPpHU TIepeaade TaHHBIX,
CTPOUTH KOJI, OOECIEUMBAIONINI HAUMEHBIIYI0 BO3MOXHYIO CPEIHIOI JUIUHY
COOOIIICHHS MPU M3BECTHON YaCTOTE CHMBOJIOB, MOSCHITH MPUHITUAIIEI PAOOTHI MPOCTHIX
QITOPUTMOB CXKATHUS JAHHBIX;

yMEHUE PelIaTh aITOPUTMHUYECKHUE 3a7]a41, CBI3aHHBIEC ¢ aHAIN30M rpadoB (3a1a4u
MOCTPOCHUS ONTUMAJILHOTO ITyTH MEXKIy BEpIIMHAMH Tpada, orpeacieHns KOJTuIecTBa
pa3MUYHBIX MyTEeH MEXAY BEpIIMHAMH OPHUEHTHUPOBAHHOTO AaIlMKIMYECKOro Trpada),
yMEHHUE UCTIOB30BaTh JEPEBbS TP aHATN3€E U TIOCTPOCHUH KOJIOB M JIJISl TIPEICTABIICHUS
apu(pMETUYECKUX BBIPAKECHUH, TIPU PEIICHUH 3a7a4 MOWCKAa M COPTHUPOBKH, yMEHUE
CTPOUTH JEPEBO WTPHI MO 3aJaHHOMY aJTrOpUTMYy, pa3padaThiBaTh M O0OOCHOBBIBATH
BBIUTPHIIIHYO CTPATETHIO UTPHI;

yMEeHUe pa3paldaThIBaTh U PEATM30BBIBATH B BUJIC MPOTPaMM 0a30BbIE aJITOPUTMBI,
yMEHHUE HCIIOB30BaTh B IPOrpaMMax JaHHBIC Pa3IMYHbIX TUITOB C YIETOM OTPaHUICHHMA
Ha JMana3oH WX BO3MOJXKHBIX 3HAYCHHM, MPUMEHSATH NMPHU PEIICHUN 3aJ1ad CTPYKTYPHI
JTAHHBIX (CIIMCKH, CTIOBAPH, CTEKH, OUYePEH, JEPEBHS ), UCTIOIH30BaTh OA30BbIC OTIEPAIHH
CO CTPYKTYpaMH JaHHBIX, IPUMEHSTh CTAHIAPTHBIC U COOCTBEHHBIC MTOATIPOTPAMMBI JIJIS
00pabOTKM YHCIOBBIX JAHHBIX M CUMBOJIBHBIX CTPOK, MCIIOJIB30BaTh MPHU pa3paboTKe
nporpamMMm  OMOJIMOTEKH TMOANPOrpaMM, 3HATh (DYHKIIMOHAIBHBIE BO3MOXKHOCTH
WHCTPYMEHTAJILHBIX CPEACTB Cpelbl pa3padOTKH, YMEHHE HCITOJIb30BaTh CPEICTBA
OTNIAJKA TIPOrpaMM B Cpele NPOrpaMMHUPOBAHUS, YyMEHUE JOKYMEHTHPOBATh
POrpamMMBbl;
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yMEHHE CO31aBaTh BEO-CTPAHUIIBL;

BJIa/ICHHE OCHOBHBIMHU CBEJCHHSIMH O 0a3zax ITaHHBIX, UX CTPYKType, CpPEeICTBax
CO3/IaHUsI U pabOThl C HUMH, YMEHUE HCIIOJIH30BaTh TaOJIUYHBIC (PEISIIIUOHHBIC) Oa3bl
JTaHHBIX (COCTaBIATH 3ampochl B 0a3axX MaHHBIX, BBIMOJHATH COPTUPOBKY U IMOMCK
3anucedl B 0aze JAaHHBIX, HAMOJHATH pa3paboTaHHyI0 0a3y NaHHBIX) U CIIPABOYHBIC
CUCTEMBI;

YMEHHE HCIOJB30BaTh KOMIBIOTEPHO-MATEMaTUYECKUE MOJAETH [UIsl aHaIu3a
O0OBEKTOB U TMpPOIIECCOB: (OPMYIHPOBATH 1IE€Tb MOJCIUPOBAHUS, BBIMOJIHATH aHAIU3
pe3yNIbTaTOB, MOJIYYCHHBIX B XOJ€ MOJEIHPOBAHUS, OLIEHUBATH COOTBETCTBUE MOJICIU
MOJIETTUPYEMOMY OOBEKTY WM MPOIECCY, MPEICTaBIATh PE3yIbTaThl MOJEIHUPOBAHUS
B HaIJISIIHOM BHJIE;

yMEHHE OpraHU30BHIBATH JMYHOE nHGOPMAITMOHHOE MIPOCTPAHCTBO
C HCHOJb30BAaHUEM PA3IMUHBIX CPEACTB LHUQPPOBBIX TEXHOJOTHM, MOHUMaHUE
BO3MOXXKHOCTEH  ITUGPOBBIX  CEPBUCOB  TOCYAAPCTBEHHBIX  YCIyT, MH(PPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

NOHMMaHUE OCHOBHBIX MPHUHLMIIOB pabOThl, BO3MOKHOCTEW M OTpaHUYCHUs
PUMEHEHUS TEXHOJIOTHA UCKYCCTBEHHOTO MHTEIIJICKTA B PA3IUYHBIX 001aCTAX, HATHINE
NpPEJCTaBICHUA O Kpyre pellaeMbIX 3aJad MalluHHOro oO0yueHus (pacro3HaBaHus,
KJIaCCU(UKALMU U MPOTHO3UPOBAHUSA) HAJIMYME NPEJCTABICHUN 00 HCIOJIB30BaHUU
WH(GOPMAITMOHHBIX TEXHOJIOTHIA B Pa3IMUHBIX MPOPECCHOHATBHBIX chepax.
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KAJEHJIAPHO-TEMATUYECKOE INTAHUPOBAHMUE!

Ne HauMenoBanue Koauuec OcHoBHBIE BUABI AeATEJIHLHOCTH
/11 | pa3/iesioB U TeM ypoKa IIporpammHoe cogepkanue TBO o0yyaromuxcst
4acoB
Pa3nen 1. llugpoBasi rpaMoTHOCTH — 124
11 Kommnsrorep — TpeboBanust TeXHUKH O€30MACHOCTH M TUTHUEHBI TPU paboTe C 3 AHanu3upoBaTth yCIOBUS
YHUBEPCAIBHOE KOMIbIOTEPAMH M JAPYTMMHM  KOMIIOHEHTaMH  IU(PPOBOIro MCIIOJIb30BaHUs KOMIIBIOTEPA U APYTUX
YCTPOHCTBO OOPaOOTKH | OKPY>KEHHSI. JIOCTYIHBIX KOMIIOHEHTOB LIU(POBOIO
JAHHBIX [TpuHIUOBl pabOTHl KOMIIBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM. OKPY’KEHUSI C TOUKH 3peHUs TpeOOBaHUN
Apxutektypa ¢on Heiimana. [apBapackasi — apXuTekTypa. TEXHUKHU 0€3011aCHOCTU U TUTUEHBI.
ABTOMaTHYECKOE  BBIIOJIHEHHE  IPOIPAMMBI  IPOLECCOPOM. OnuceiBaTh COCTaBHBIE YAaCTH U

OnepatvBHas, IMOCTOSHHas M JOJTOBpeMeHHas MaMatb. OOMeH
JAHHBIMU C TIOMOILBIO IIVH.
KoHTtposieps! BHEMIHUX yCTpOUCTB. IIpsamoii nocTyn k namMsTy.
OCHOBHBIE TEHJICHIIMU PAa3BUTHsI KOMIIBIOTEPHBIX TEXHOJOTH.
[TapannenpHble BbIYMCIEHUS. MHOTOIIPOLIECCOPHBIE CUCTEMBI.
CynepkoMnbrotepsl. PacnipeiennéHHbIE BBIYMCIUTENBHbBIE
CUCTEMBI M 00paboTKa 0oNbIINX JaHHBIX. MoOUIbHBIE TU(POBHIE
YCTPOICTBA U UX POJIb B KOMMYHHKaIMIX. BcTpoeHHbIe
KOMIIbIOTEPBl. MUKPOKOHTpOIEpsl. PoGoTH3MpOBaHHbIE
IIPOU3BOJICTBA

IPUHIINIBI paOOTHl KOMITBIOTEPOB,
MOOUJIBHBIX YCTPONCTB, KOMITBIOTEPHBIX
CUCTEM.

XapakTepu30BaTh KOMIIBIOTEPHI Pa3HBIX
MTOKOJICHHI.

Hckatp B cetn IHTepHET HHOpMAITHIIO
00 OTEUYECTBEHHELIX CIICIIUAINCTAaX,
BHECIINX BKJIAJ B pa3BUTHE
BEIUHCIATENLHON TEXHUKH.

[TpuBOIUTE IPUMEPHI,
MOATBEPXKIAONIME TEHICHIIUY PA3BUTHSA
BBIUMCIUTENFHON TEXHHUKHU.

IlostcHsaTE CYIITHOCTD IapauICIIbHBIX
BbIunciaeHui. [IpuBoIuTE MpUMepsI 3a1a4,
AJId pEIICHUA KOTOPBIX ITPUMCHSAIOTCA
CYNEePKOMIBIOTEPHBICTEXHOJIOTHH WIIH
TEXHOJIOTHH pacipeeEHHBIX BEIUNCICHHH.

XapakTepu30BaTh POOOTU3UPOBAHHBIE
MIPOU3BOICTBA, MOOMIIbHBIE ITU(POBHIC

23




YCTPOMCTBA ¥ MX POJIb B KOMMYHUKALIUAX

1.2 [IporpamMmmHoOe [IporpamMMHOe oOecnieueHHe KOMIIBIOTEPOB M KOMIIBIOTEPHBIX Pabotats c rpadguueckum nuTEpdheiicom
obecrieueHue cucreM. Bunel nporpamMMHoro oOecreueHuss U MX Ha3HauCHHE. onepaunoHHoi cuctemsl (OC),
OcoOenHoctu IPOrPaMMHOTO o0ecrieueHus MOOUIIBHBIX CTaHJAPTHBIMH U CITY>KEOHBIMH
ycrpoiicTs. [lapamiensHoe nporpaMMUpoOBaHHE. PUIIOKEHUAMH, (ailIOBBIMU
CucremHoe mnporpaMMHoe obecrieuenue. OnepanroHHbIC MEHEKEPAMM.
CUCTEMBI. Y TUJIUTHI. CooTHOCHUTH BUBI JIMLICH3UN Ha
HpaiiBepbl  ycTpoiicTB. HWHCTasIqusa ©  JIEUHCTAUISIIUSA HCTIOJIb30BaHUE MMPOTPAMMHOTO
IPOTrPaMMHOr0 00eCIeUeHHMS. o0ecreyeHus U MOpsJIoK ero
Ilpozpammnoe obdecneuenue ucnov3yemoe 6 WCIIOJIB30BAHUS U PACIIPOCTPaHEHUS.
0eAmebHOCIMU CUCIEMHO20 AOMUHUCIMPAmopa. [IpuBOANTE IPUMEPHI IPOIIPUETAPHOTOU
@ainoBsle cucteMsbl. [IpuHIMNIBI pa3MelIeHuss U UMEHOBaHUs CBOOOJIHOTO MPOrPAMMHOT0 O0ECTIEUEHHS,
daiinoB B goiroBpeMeHHoW mamsaTH. I1aGiaoHBI I omucaHuUs NpEeAHAa3HAYCHHOTO 1A PEIICHUA OTHUX U
rpyni Gaisos. TeX ke 3aaa4. Ha3pIBaTh OCHOBHBIE
3akoHomarenbcTBO  Poccuiickoii  ®denepanmu B 00yacTu MIPaBOHAPYIICHUA,MUMEIOIUE MECTO B
nporpaMmMHOTO obecrniedueHus. JIMIEH3UpOBaHUE MPOTPAMMHOIO 00J1aCTH UCTIOJIB30BAHMUSI IPOTPAMMHOTO
obecrieyeHnss U 1IUPPOBBIX pecypcoB. [IpompuerapHoe u obecrieyeHus, U OTBETCTBEHHOCTH3a HUX,
cBOOO/MHOE mporpammHoe obOecrieueHue. Kommepueckoe U [IPENYCMOTPEHHY IO 3aKOHOAATEIBCTBOM
HEKOMMEPYECKOE HCIIOJIb30BaHUE POrPAMMHOTO O0ECIIeUEHUs U P®.
U(PPOBBIX PECYPCOB. Ipakmuueckue padomoi*:
OTBETCTBEHHOCTh,  YCTAHABJIMBaeMasi  3aKOHOJATEIHCTBOM 1. Uncmannayust u Oeuncmaniayus
Poccuiickoii @enepanuu 3a HENPABOMEPHOE HCIIOIB30BAHUE npoepamm
IIPOrpaMMHOT0 oOecreueHus: U IU(PPOBBIX PECYypPCOB.
1.3. KomnerotepHsbie [IpyHIMIIBI TOCTPOEHMS U aNNIaPaTHBIEKOMIIOHEHTBI ITosICHATH MPUHLIMIIBI TIOCTPOECHHUS
CeTH KOMITBIOTEPHBIX CETEH. KOMITBIOTEPHBIX CETEM.

Ceresbie mpoTokoibl. Cetb UHTEpHET.Ajpecaiiusi B CETH
Nurtepner.

ITporoxomnsl creka TCP/IP.Cuctema qOMEHHBIX UMEH.

Paszgenenne IP-cet Ha moaceTH ¢ MOMOIIBIO MACOK MOACETEN.
CereBoeanMuHUCTpUpoOBaHue. [lonyyeHne JaHHBIX O CETEBBIX
HACTpoMKax KommbtoTepa. [IpoBepka HaTU4Hs CBSI3H C y3JIOM CETH.
Ornpezenenre MapipyTaaBUKEHUS TAKETOB.

Bung! nesrensnoctu B cetu Mutepuer.CepBucel HTEpHETA.

I'eonnpopmanmonHbie cucTeMbI. [ €0I0KAIIMOHHBIE CEPBUCHI

BrisBriATh ob1iee u pa3nyuusaB
OpTaHu3aIH JOKATHHBIX U TII00aTBHBIX
KOMIIBIOTEPHBIX ceTer.IIpuBoauTh
npumepsl npotokosos creka TCP/IP ¢
oTpeieN€HHBIMU (YHKIUSMHU.

Hcnonb30BaTh Macku nojcerent s
pa3ouenus IP-cetu na noaceru. IlpumensTs
IporpaMMHOe 00ecrieueHHe 171l IPOBEPKU
paborocniocobHOoCcTH ceTH. IIpakmuueckue
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peaJbHOrOBpEMEHH (HaIpuMep, JIOKAIHsi MOOUIBHBIX TeNIe(POHOB,
OIpeJieTICHNe3arpy>kKeHHOCTH aBTOMarucTpaeii), HHTepHeT-
TOPTOBJISL, OPOHUPOBAHUE OMIICTOB M TOCTUHHUII.

['ocynapcTBeHHBIE 3JIE€KTPOHHBIE CEPBUCHI U YCIYTH.
ConmanbHbIe CETH —OpraHU3aIHsI KOJUIEKTUBHOT'O B3aUMOICHCTBHUS
¥ 00MeHa TaHHBIMH.

CeTeBoil 3TUKET: MpaBHJIa MOBEICHHUSIB KHOSPIIPOCTPAHCTBE.
[Tpobnema noUIMHHOCTY MOTy4eHHONH nHpopManuu. OTKpbIThIE
00pa3oBaTeIbHbIE PECYPChI

pabomul:
1. Cemesoe aomunucmpuposanue

1.4

WNupopmanmonnas
0€e30I1aCHOCTh

TexHOreHHbIE 1 YKOHOMHUYECKUE YTPO3bI, CBI3aHHBIE C
UCIIOJIb30BaHUEM MH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TexHosoruii. O6ume mpodaeMbl 3aUUTHIMH(POPMAITUT U
UHpOpPMaMOHHOM Oe3omacHocTH. CpeicTBa 3auThl HHPOPMALIUU
B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETAX U aBTOMATU3HUPOBAHHBIX
UH(POPMALMOHHBIX cucTeMax. [IpaBoBoe obecnieueHne
nH(pOpMaIIMOHHOM 0€30MaCHOCTH. DeKmpoHHAs Yupposast
ROONUCH, CEPMUPUYUPOBAHHBLE CATIMBL U OOKYMEHNbL.

[IpenoTBpaiieare HeCAaHKIIMOHUPOBAHHOTO JIOCTYIIAK JIMYHON
KOH(pHIeHIIMATbHON HH(pOpMaIiK, XpaHsIeiics Ha NEPCOHATbHOM
KOMIThIOTE€PE,MOOMITBHBIX YCTPOWCTBAX.

BpenonocHoe nporpamMmmHoe obecriedeHre u crnocoObl 00pbOBI
C HUM.AHTHUBUPYCHBIE TPOTPAMMBEI.

Opranu3anus JMYHOTo apxuBa HHGpopmanuu. PezepsHoe
konrpoBanue.[laposbHas 3anuTa apXuBa.

[udpoBanue nanubX. CHMMETPUYHBIE HECUMMETPUYHBIE
I QPBIL.

[u¢psl poCcTOi 3aMEHBI.

Mudp Hezaps. udp Buxenepa. Anroputm mudpoBaHus
RSA.

Cmezanoepagus

XapakTepu30BaTh CyIIHOCTb HOHITUH
«uH(popMaIoHHast 6€30IaCHOCTbY,
«3amura uHpopManuny. PopmMyIupoBarhb
OCHOBHBbIE IIPAaBUIIaNH()OPMALIMOHHON
0€30I1aCHOCTH.

AHaIN3UPOBATH 3aKOHOIATEIbHYIO
0a3y, Kacarouryrocst UH(HOpMalnOHHON
0€30MaCHOCTH.

[TpuMeHSTH CpencTBa 3aUTHI
uHpopmanuu: OpaHaMaysphl,
AQHTUBHUPYCHBIE TIPOTPAMMBI,
[apoJMPOBaHKE U APXUBUPOBAHHE,
mu@poBaHue.

IIpenorBpamars
HECAaHKIIMOHUPOBAHHBIA JOCTYIIK JINYHON
KOH(UACHIIMATHHOU HH(DOpMALINH,
XpaHSIIEeNCs Ha TEPCOHAIIBHOM
KOMITbIOTE€PE,MOOMIIbHBIX YCTPOUCTBAX.

Ilpakmuueckue pabomoi:

1. Aumusupycnvie npozpamme.
Hugpposanue oannwvix

Pa3gen 2. TeopeTuyeckne 0CHOBbI HH(pOPMATHKH - 19
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2.1

IIpencrasnenue
uHpopmaruu B
KOMITBIOTEpE

Wudopmanus, 1aHHbIe U 3HAHUS.

WNudopmaninoHHbie npoecchl B MPUPOE, TEXHUKE U
oOuiectBe. HenpepbiBHbIE U IUCKPETHBIE BETUYUHBI U CUTHAJIBI.
HeoOxoaumocThauckpeTu3anuy HHGpopMaluu, npeIHasHaYeHHON
JUIs XpaHEHUs, Iepeiaun U 00paboTKH B IU(POBBIX CHCTEMAX.

JIBouuHOE KOIMpoOBaHUE. PaBHOMEpHBIE 1 HEPABHOMEPHbBIE
Ko/b1. JlexomupoBanme cCOOOICHNH, 3aTICaHHBIX C TIOMOIIBIO
HEPaBHOMEPHBIX KOAOB. YcioBue DaHo.

[TocTpoeHnne 0JHO3HAYHO IEKOJUPYEMBIX KOJIOB C IIOMOILBIO
nepea. I pag An.A. Mapxosa. ENUHULIBIN3MEPEHHS KOJIMYECTBA
uHpOpMaLnH.

AndaBUTHBIN TOIX0]] K OIICHKEKOJINYECTBA UH(POPMALIUH.

Cucremsl cuncienus. Pa3zpépHyTass3anuch LEIblX U APOOHBIX
Yrcel B MO3ULIMOHHON CHCTEME CUMCIICHHUS.

CBoiicTBa MO3UIIMOHHON 3aIMCH YUCIIA:KOJINIECTBO UG B
3aIyCH, MPU3HAK JIETMMOCTH YUCIIa HA OCHOBAaHUE CUCTEMBbI
CUHCJICHHS. AJITOPUTM MEPEBO/Ia IEJI0T0 Yyucia u3 P-udaHoi
CUCTEMBI CUHACIIEHHS B IECATUYHYIO. AJITOPUTM IEpEBOIA
KOHEUHOU P-nuHoinpodu B necITHUHYI0. AJITOPUTM TIEPEBOIA
LIEJIOT0 YKCiIa U3 JECITUYHON CUCTeMBI CUMCIeHHs B P-nuHys!o.

[lepeBoa koHEUHOM AecsaTUUHON ApoduB P-nunyto. J[BonyHas,
BOCbMEpPUYHAs U IIECTHAALATEPUYHAS CUCTEMBI CUUCIIEHHUS], CBSI3b
MEX/1y HUMHU.

Apudmernueckue onepamnuy B MO3ULMOHHBIX CHCTEMaxX
cuncneHus. Tpouynas ypasHogeuweHuas cucmema CHUCi1eHusl.
Heouuno-oecamuunas cucmema CUuCIeHU.

KomupoBanue texcroB. Kommpoka ASCII. OpnoOaiiTHBIE
xkoaupoBku.Crangapt UNICODE.

Komuposka UTF-8. Onpenenenne nudopmanimoHHOTO 00bEMa
TEKCTOBBIXCOOOICHUH.

Koauposanue nzo0paxkenuit. OnieHKkanHpOpMauOHHOTO
00BbEMa rpauuecKuX JaHHBIX MPH 3a1aHHBIX Pa3pelIeHu U
riyouHe KoaupoBaHus 1BeTa. L{BeToBbie Moaenu. BektopHoe
koaupoBanue. ®opmatsl rpapudeckuxdaiinos. TpéxmepHas
rpaduka.

[TosiCHATH CYITHOCTD OHATHUN
«MHPOpMAILHNY, «TAHHBIEY, «3HAHUS.
Pemats 3amaun Ha u3mMepeHue
uH(pOpMalnK, 3aKITI0YEHHON B TEKCTE,C
MO3UINH ali()aBUTHOTO 1MOAX0/1a (B
MIPEANOI0KEHUH O PABHON BEPOATHOCTHU
TIOSIBJICHUSI CHMBOJIOBB TEKCTE).

[TosicHATH HEOOXOIUMOCTD U CYIIIHOCTh
JTUCKPETU3AIUU TIPU XpaHEHUH, Tiepeiaye u
00paboTKe JaHHBIX C ITOMOIIBIO
KOMITBIOTEPOB.

[IpuBOAUTE NpUMEPHI pABHOMEPHBIX U
HEepaBHOMEPHBIX K0J10B. KoanpoBatbu
JEKOAUPOBATh COOOIICHHUS C
MCII0JIb30BAaHUEM PABHOMEPHBIXU
HEpPaBHOMEPHBIX KOJ/IOB.

Crpouts npepUKCHbIE KOJIBI.
KnaccudunupoBars cHCTEMBICYUCIICHUS.

BrINonHATE CpaBHEHUE YHCEIL,
3allMCaHHBIX B IBOUYHOM, BOCBMEPUYHOM U
HIECTHAAIATEPUIHONCUCTEMAX CUNCIICHUSI.

Ocyl1ecTBIATh EPEBO] YUCET MEXTY
JIBOMYHOW, BOCBMEPUYHOMN 1
HIECTHAALIATEPUYHON cUCTEMaM#
CUHCJICHHS.

BhINoOAHATE COXEHNE U BBIUUTAHUE
YHUCEJT, 3alTUCAaHHBIX B IBONYHOM,
BOCBMEPUYHOM U II€CTHAIIATEPUIHOM
CHUCTEMax CUUCIICHUS.

Ocy1ecTBIATh KOJUPOBAHUE
TEKCTOBOMMH(POPMAIIHH C TIOMOIIIBIO
KOJAMPOBOYHBIX TAOJIHII.

Omnpenenats nHOOPMAITMOHHBIA 00BEM
TEKCTOBBIX COOOIICHHI B pa3HBIX
KOJUPOBKaX.
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@paxranpHas rpapuka.

Konuposanue 3Byka. Onienka nH(popMannoHHOro 00béMa
3BYKOBBIX/IaHHBIX [TPH 33JJaHHBIX YACTOTE TUCKPETU3AINH 1
Pa3psAAHOCTH KOAUPOBAHUS

Brruuciate pazMep 1BETOBOM HaJIUTPhI
10 3HaYCHHIO OUTOBOM ITTyOMHBI [[BETA.
OmnpenensaTs pa3Mepsl rpaduuecKux
¢aitnoB npu U3BECTHBIX Pa3pelICHUH U
riyOuHEe KOAMPOBAHUS IIBETA.

Brraucnsate uabopMamoHHbI 00bEM
U(PPOBOI 3BYKO3AMHCHU TI0 YaCTOTE
TUCKPETHU3AINH, TTyOUHE KOAUPOBAHUSIH
BpPEMEHH 3aIHCH.

Ilpakmuueckue pabomoi:

1. Jucxkpemusayus epagpuueckoii
unghopmayuu.

Juckpemuzayus 38yxosotiungopmayuu

2.2

OcHOBBI anreopbl
JOTUKH

Anrebpa oruku. [loHsATHE BHICKA3bIBAHUS.
BrickasbiBatenbHblepopMbl (ipeaukarsl). KBaHTOPbI
CyIIIECTBOBaHUS U BCEOOIIHOCTH.

Jlornueckue onepauuu. Tabauisl uCTUHHOCTH. Jlornyeckue
BBIpaKEeHMs.JIornyeckue ToKeCTBa.

Jl0Ka3aTesnbCTBO JIOTHYECKUX TOMKIECTBC MOMOIIBIO TaOJIHII
HUCTUHHOCTH.

Jlormueckue onepanyy U ornepanurHa] MHOKECTBAMHU.

3aKoHbI anreOphbl JIOTUKH.

DOKBHMBaJICHTHbIE TPE0OPa30BaHUS JIOTHYECKUX BBIPAKEHU.
JlornueckneypaBHEHHS U CHCTEMBI YPaBHEHUI.

Jlornueckue (I)YHKI_II/II/I 3aBUCHMOCTh KOJHWYECTBA BO3MOXKHBIX

JOTHYECKUX (QYHKIUN OT KOJIMYECTBA apIyMEHTOB.
[TonmHBIE CUCTEMBI JTOTHUECKUX (DYHKITHHA.
Kanonuueckue Gpopmbl JJOrHUECKUX BBIPAXKEHUH.

COBepI_HeHHLIC AU3BIOHKTUBHBIC 1 KOHBIOHKTHBHBIC HOPMAJIbHBIC

(GhOpMBI, AITOPUTMBI UX TTIOCTPOSHUS IO TAOJIUIIE NCTUHHOCTH.
Jlornueckue 37€MEHTHI B COCTaBe KoMIbloTepa. Tpurrep.
Cymmarop.MHoropaspsiiHeiii CyMMarop.
HOCTpOGHI/Ie CXCM Ha JIOTHYCCKUX IJICMCHTAX I10 3aJaHHOMY
JIOTUYECKOMYBBIPAKEHHIO. 3aITUCh JIOTHYECKOTO BBIPAXKEHUS 110

[IpuBOANTH IPUMEPHI DJIEMEHTAPHBIXU
COCTaBHBIX BBICKA3bIBAHHI.

PaznmuuaTh BeICKa3bIBaHHS U
MPEANKATHI. Y CTAHABIMBATh CBA3b MEXKIY
anredpoil JOTMKU U TEOPUEH MHOMKECTB.

BoruncnaTs 3HaUCHUS TOTHYECKUX
BBIPAKEHHUM C TIOTUYECKUMU OTIePaALIUSIMHU
KOHBIOHKIIWHU, TU3BIOHKIIUN, HHBEPCHH,
MMILIAKALVHT, P KBHBAJICHIAH,

[TpoBoauTh aHANMHM3 TAOIHIL
UCTUHHOCTU.CTPOUTH TAOJIUIIBI UCTUHHOCTH
JIOTUYECKHUX BBIPAKEHUM.

OcymecTBIATh SKBUBAJICHTHBIE
peoOpa3oBaHus JTOTHUECKUX BBIPAXKEHUN C
HCTIOIB30BAaHUEM 3aKOHOBAITE€OPHI JIOTUKH.

Ocy1ecTBIATh IOCTPOCHHE
JIOTUYECKOTO BBIPAKECHUSI C JAHHOU
TaONIUIIeH ICTUHHOCTH U €TOYyMPOIIEeHHUE.

Pemate mpocTteie torudyeckue
YpaBHEHUS U CUCTEMbl YPAaBHEHHUII.
XapakTepru30BaTh JIOTHIECKUE DIIEMEHTHI
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JIOTUYECKOI CXEME.
Muxpocxemvl u mexHonI02Us UXNPOU3BOOCMBA

KOMITBIOTEPA.

[TosicHATH yCTPOHCTBO CyMMaTopaun
TpUITEpA.

3anuchIBaTh JJIOTHYECKOE BBIPAKEHUEITIO
JIOTHYECKOM cXeMe.

CTpouTh CXEMBI Ha JIOTHYECKUX
AJIEMEHTaxX 10 33J[aHHOMY JIOTUYECKOMY
BBIPKCHHUIO.

Ilpakmuueckue pabomoi:

1. Ilocmpoenue u ananruz madauy
UCTMUHHOCIU 8 MADIUYHOM NPoYyeccope

2.3

Komnerotepnas
apudMeTrKa

[IpencraBneHue uenbIx Yucead B TaMITUKOMIIBIOTEPA.
OrpaHl4eHHOCTh JUalla30Ha YUCEIl IPU OTPAaHUYCHUHN KOJIMYECTBA
pa3psanoB. [lepenonnennepaspsgHoi ceTku. be33zHakoBbie U
3HAKOBbIE JJAHHBIE. 3HAKOBBIN OUT.

JIBOWYHBIN JOTOJHUTENBHBINA KOJOTPUIATEIbHBIX YHCEL.

[ToburoBsie ornueckue onepanuu.Jlornueckuid,
apudmernueckuil u nukiInueckuit capuru. llndposanue ¢
MOMOIIBIO0 TOOUTOBOM omneparnuu «uckmouatomee NJIN».

[IpencraBneHue BEMIECTBEHHBIX YHCEN B TAMATH KOMIIBIOTEPA.
3Havalas yacThU MOPSIOK uncia. /Jnana3on 3HaueHU
BEIIIECTBEHHBIX uncel. [Ipo0iaembl XpaHeHUs BEIECTBEHHBIX
YHUCeJl, CBA3aHHbBIE C OTPAHUYCHUEM KOJIMYECTBAPa3PsI0B.
BrinosiHeHune onepanuii ¢ BEIECTBEHHbIMHU YHCIAMHU, HAKOTIJIIEHUE
OIIMOOK MPU BHIYUCICHUSX.

[ToyuyaTs BHyTpEHHEE MPE/ICTABIICHUE
IEJIBIX U BEIIECTBEHHBIX YHCET B MaMATH
KOMIIBIOTECPA; ONPCACTIATE IO BHYTPCHHEMY
KOy 3HAYeHHE YHCIA.

Xapaktepu3oBaTh O€33HAKOBBIEC U
3HAKOBBIE TAHHBIE.

IMostcHsTE TIOPAIOK BBITTIOJTHCHU A
apuMeTUYeCKUX Omnepaluil ¢ HeTbIMUU
BEIIECTBEHHBIMHU YKCIIAMU B IIPOLIECCOPE.

[TpumeHsITh MOOUTOBBIE JIOTUUECKHE
orepanuu.

XapakTepu3oBaTh IPEICTABICHUE U
XpaHCHHUC B IMTaMATHU KOMIIBIOTEPA
BEILECTBEHHBIX YHCET.

IlostcHsaTE IIPUYUHBI HAKOIIJICHU A
OIIMOOK MPU BBIYUCICHUSX C
BCIICCTBCHHBIMHU YHUCJIaMU.

Ilpakmuueckue padomoi:

1. U3yuenue nopa3psoHo20 MawuuHHo20
NPeoOCmasieHuss Yenwix U eujecmeeHHbIX
yucen

Pa3gen 3. Airoput™mbl 4 nporpaMMupoBaHue - 12
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3.1

BBenenue B
MPOrpaMMHUPOBAHHE

Omnpenenenre BO3MOKHBIX PE3yIbTaTOBPAOOTHI MPOCTEHIINX
JITOPUTMOB YIIPABJICHUS UCIIOJHUTEISIMUA U BBIYACIUTEIbHBIX
AJITOPUTMOB.

Onpenenenne UCXOAHBIX TaHHBIX, IPU KOTOPBIX aITOPUTM
MOYET JaTbTpeOyeMblii pe3ysbTar.

Oranel pemeHus 3a7a4d Ha KoMiberotepe. IHcTpyMeHTanbHbIe
CpEeCTBa: TPAHCIIATOP, OTIAAUUK, TPOPUINpOBIIKK. KoMmumsusu
UHTEPIIPETALNS IPOTPAMM.

BupryanpHble MallluHBbI.

WuTerpupoBanHas cpefa pa3paboTKu.

MeTtopl oTiIaKu Iporpamm. Vcnonb3oBaHue TpacCUPOBOYHBIX
tabmaun. OTIaA04HbIH BBIBOJ,.

[TomaroBoe BbIIONIHEHME nporpamMmel. Toukw OcCTaHOBA.
[IpocmoTp 3HaUEHUUTIEPEMEHHBIX.

SI3bik porpammupoBanus (Python, Java, C++, C#). Tunbt
JIaHHBIX: 11EJIOUYNCIICHHBIE, BELIECTBEHHBIEC, CUMBOJIBHBIC,
noruueckue. Bersinenus. Cnoxxubie ycnoBus. L{UKIbI ¢ ycioBueM.
[{MKJIBI 11O IEPEMEHHOM.

Hcnonvioeanue A3b1K06 NpopamMMuposanus é pabdome
cneyuanucma no UHQOPMAUUOHHBIM CUCIEMAM.

B3aumo3amMeHseMOCTh pa3InYHBIXBUAOB LIUKIOB. IHBapraHT
LUKJIA.

CocraBiieHHE IMKIIA C UCIIOJIB30BaHUEM3apaHEe
OIIPEACIEHHOIO NHBAPUAHTA LIUKJIA.

JlokyMeHTHpOBaHue nporpamm. Mcnoias3zoBanue
koMMeHTapueB. [lonroroBka onvcanust mporpaMmbld HHCTPYKIIUU
JUISL TTOJIB30BATEIIS.

Anroput™bl 00pabOTKM HATypaJIbHBIXUHUCEN, 3alIMCAHHBIX B
MO3HUIIMOHHBIX CHCTEMaX CUMCIIEHUS: pa30MeHne 3alicy Yucia Ha
OTJIebHbBIE IIU(PPbI, HAXOKIECHHE CYMMbI U IPOU3BEICHUS

udp, HAXOkKAEHUE MAaKCUMAIIbHON (MUHUMAIBHON) U PHI.

HaxoxaeHne Bcex IpoCThIX YMCeN B 3a/IaHHOM JUara3oHe.
[IpencraBnenueyncna B BUae HAOOpa MPOCTHIX COMHOKHUTENEH.
ANropuT™m OBICTPOrOBO3BEICHUS B CTEIICHb.

BrIsicHATE pe3ysibTat paboThlairopuTMa
JUTSL UCTIOJTHUTEIS TTPU 3aJIaHHBIX MCXOIHBIX
TAHHBIX, ONIPEIEISITh BO3MOXKHBIC
UCXOJHbIE TaHHBIE JJI1 U3BECTHOTO
pesyabrara.llpuBoauTs npuMepsl
QITOPUTMOB, COJIEPIKAILIUX
MIOCIIEI0BATEIbHBIE, BETBSIIUECS U
UKINYECKHE CTPYKTYpbl. AHAJTM3UPOBATh
[IUKITUTYCCKHUE aJITOPUTMBI JIJIS
UCTIOJTHUTEIIS.

BrIAensaTs dTarnbl perieHus 3a1a9nHa
KOMIIBIOTEPE.

[ToSICHATH CYIIHOCTH BBIJCIICHHBIX
JTaroB.

OTi1a)xuBaTh MPOTPAMMBI C TIOMOIIIBIO
TPACCUPOBOYHBIX TAOJIHUIL U C
UCTIOJTb30BaHUEM BO3MOKHOCTEH
OTIIQYUKA CPEIbl MPOTPAMMHPOBAHUSI.

CocTaBnsTh JOKYMEHTAIIMIOHA
nporpammy.

Pa3pabareiBaTh 1 peaTn30BbIBATHHA
SI3BIKE MPOTPAMMHPOBAHUS AITOPUTMBI
00pabOTKH TENIBIX YHUCETT, B TOM YHCIIE
nepeOOpHBIE ATOPUTMBI.

Pa3pabateIBaTh IpOTpaMMBI JIS
00pabOTKH TaHHBIX, XPAHSAIIUXCSB
TEKCTOBBIX (paiiiax.

Ilpakmuueckue pabomoi:

1. Bwioenenue u obpabomra yugpp
Yeno2o YuUcia 6 pasiudHblX CUCmemMax
CUUCTIEHUS C UCNONBb308AHUEM ONePayul
YenoyUCIeHHOU apu@dMemuKu.

2. Pewenue 3a0au memooom
nepebopa.
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O0paboTka qaHHBIX, XpaHAmmXcs B (hainax. TekcToBbie U
nBondHbIedaiiibl. DaitoBeie nepeMeHHbIe ((pailioBbIe yKa3aTemnn).
Urenue u3 ¢aitna. 3anuce B ¢aiin

Obpabomxa 0aHHBIX, XPAHAWUXCAB
Qaiinax

3.2

BcnomorarenbHbie
aJITOPUTMBI

Pazbuenue 3aqaun Ha moa3angauu. [lognporpaMmel (TIpoLieayphl
u ¢ysakiun). Pekypcus. PekypcuBHbIeOOBEKTHI ((paKTabl).
PexypcuBHbIeTIpOIIC Ty pBI U (QYHKIINH.

Hcnonb30BaHue cTeka Al OpraHu3alluuPEKyPCUBHBIX
BEI30BOB.

Hcnonb3oBaHue cTaHIapTHON OMOIHOTEKHU S3bIKA
nporpammupoBanus.[loakmouenne OMOIMOTEK MOAIPOrpaMM
CTOPOHHUX MPOU3BOAUTENCH. MOIYTBHBIM TPUHIIUIIIOCTPOCHHUS
nporpamMmm

Paz0OuBarh 3amady Ha MO3aAa4H.
OdopMIIATh IOTHYECKHU 1ETOCTHBICUIIN
HOBTOpSIOLIHECS (PParMEeHTHI TPOrPaMMEI B
Bujie noanporpaMm. I1osCHATH CYyITHOCTD
PEKYpPCHBHOTOQITOPUTMA.

Haxonuth pekypcuBHbIE OOBEKTHIB
OKpY’KaloIIeM MUpe.

Onpenensts pe3yabTaT paboTh
IPOCTOT0 PEKYPCUBHOTO aJITOPUTMA.
Wcnonb3oBath cTanAapTHBIE OMOINOTEKH
HOJIPOrpaMM s3bIKa MPOrpaMMHPOBAHUS,
O1OIMOTEKH CTOPOHHUX MPOU3BOAUTENEH.

[TpuMeHATh MOy IbHBIN IPUHLIKI TIPU
pa3paboTke nporpamm

Ilpaxmuueckue pabomoi:

1. Hcnonvsosanue noonpozpamm
cmanoapmuou 6ubnuomexu s36lKa
NPOCPAMMUPOBAHUAL.

2. Paspabomka noonpozpamm.

3. Pekypcusiie noonpozpammbi.
Mooynvublil npuryun noCmpoeHus
npozpamm
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3.4

AnropuT™Mbl
00pabOTKUCUMBOJILHBIX
JTAHHBIX

O06paboTka CUMBOJIBHBIX JJAHHBIX. BCcTpoeHHbIe GyHKINN
A3bIKa IPOTrPAMMHUPOBAHUSL 17151 00PaOOTKUCUMBOJIBHBIX CTPOK.
AnropuT™MBI 00paObOTKH CUMBOJIBHBIX CTPOK: MOJICUET KOJTMYECTBA
HOSBJICHUH CUMBOJIA B CTPOKE, pa30MEHUe CTPOKHU Ha CJI0Ba 110
poOeIbHBIM CHMBOJIAM, ITOKMCK MOJICTPOKU BHYTPHU JTaHHOU
CTPOKH, 3aM€Ha HalJICHHON IIOJICTPOKH Ha JIPYT'YIO CTPOKY.
['eneparus Bcex 0B B HEKOTOPOM ajipaBUTE, YOBICTBOPSIOIINX
3aJJaHHBIM OorpaHudeHusM. [IpeoOpa3oBanue 4nciaaB CUMBOJIBHYIO
CTPOKY ¥ 00paTHO YJIOBJICTBOPSIOIINX 3aIaHHOMY YCIIOBHUIO).
JIuHelHbIN OUCK 33JaHHOTO 3HAUYEHUS B MacCHUBE.

CoprupoBka ogHomMepHoro Maccuba.IIpocTeie MeTo bl
COPTUPOBKH (METOJ ITy3bIpbKa, METOJ] BIOOPA, COPTUPOBKA
BCTaBKaMH).

CoptupoBka ciusiHueM. beicTpas copTupoBKa MaccuBa
(anroputm QuickSort).

JIBOMYHBIH OUCK B OTCOPTUPOBAHHOMMACCHUBE.

JIByMepHbIE MacCUBBI (MaTpHUILIbl). AITOPUTMBI 00pabOTKH
JIByMEPHBIXMACCHBOB: 3aII0JIHEHUE IBYMEPHOTOYHCIOBOIO MacCUBa
10 33JJaHHBIM TIPaBHJIaM, TTIOUCK AJIEMEHTA B IBYyMEPHOM MaCCHUBE,

BBIUUCIIEHHE MaKCUMyMa (MUHUMYMa)l CyMMBI 3JIEMEHTOB
JIBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK M CTOJIOIIOB
JIBYMEPHOTO MaccuBa. Paspabomka npozpamm 05 peuieHusl
nPOCMBIX 3a0a4 aHanu3a OaHHbIX (OYUCMKA OAHHBIX,
KIaccugpukayust, AHaiu3 OMKIOHEHULL)

Hcnonb30BaTh BCTpOCHHBIE (DYHKIINN
sSI3bIKA MIPOTPAMMHUPOBAHHUS 1J1s1 00paOOTKH
CUMBOJIBHBIX CTPOK. PazpabareiBaTh 1
OTJIKUBATh MIPOTPAMMBbI, PEaTH3YOIIUE
TUTIOBBICATITOPUTMBI 00pa0OTKH
CHMBOJIbHBIXJJAHHBIX Ha BEIOPAHHOM SI3BIKE
IPOrPaMMHUPOBAHUS.

[TpeoOpa3oBbIBaTh 4KCIa B
CUMBOJIbHYIO CTPOKY U OOpaTHO.

Ilpaxmuueckue pabomol:

1. IMocumeonvnas obpabomra cmpox.

2. Ob6pabomxa cmpok

€ UCNONb30BaAHUEeM DYHKYULL
cmanoapmuou 6ubauomexu s3viKa
NPOCPAMMUPOBAHUSI.

3. Tenepayus écex cos,
VO0871emEOPAIOWUX 3A0AHHOMY VCILOBUIO
AITOPUTMBI 00PaOOTKH OJHOMEPHBIX U
JIBYMEPHBIX MaCCHBOB, Ha BEIOPAaHHOM
SI3BIKE TIPOTPAMMHPOBAHUS.

Paspabamuvieams npoecpammwr 0ns
PpeweHusi npoCmulX 3a0ay AHATU3AOAHHDBIX.

Ilpaxmuueckue pabomuwi:

1. 3anonnenue maccuea.

2. Buiuucnenue 0606uéHHbIX
Xapakxmepucmux Maccuea (4uciogotl
nocne008amenbHOCmu).

3. Iouck munumanviozo
(MaKcumManbHo20) d1eMeHma  YUCi080M
maccuse.

4. Jluneiinwiti nouck 3a0anno2o
3HAYeHUs1 8 MACCUBe.

5. Ilpocmobie memodvl copmuposKi
maccusa.
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6. Bvicmpas copmuposka maccusa.
1. Hdsouunwiii nouck.

8. Obpabomxa mampuy. Ananusz
OaHHbBIX

Pa3nen 4. UndopManuoHHbIe TEXHOJOTUH - 31

41

Oo6paboTka
TEKCTOBBIX/IOKYMEHTOB

TekCcTOBBIN MPOLIECCOP.

Penaxtuposanue u popmaruposanue. [Iposepka opporpaduu
U rpaMMaTHKH.

CpencrBa noucka U aBTO3aMEHBIB TEKCTOBOM IIPOLIECCOPE.

Hcnons3oBanue cTumiei.

CTpyKTypHpOBaHHBIE TEKCTOBBIE JOKYMEHTBI. CHOCKH,
OTJIABJICHUE.

KonnexTtuBHas paborta ¢ JOKyMEHTaMH.

WHcTpyMeHTHI pelieH3upOBaHUsl B TEKCTOBBIX IIPOIECCOpaXx.
Ob6naunsle cepBucsl. [lenopas nepenucka. Pedepar.lIpasuna
LIUTUPOBAHUS UCTOYHUKOB U 0opMIIeHHs Onbnrorpapuyeckux
ccbutok. OdopmieHue cucka aureparypsl. Cmanoapmul
bubauoepaghuyeckux onucanuil.

3HAKOMCTBO C KOMIIBIOTEPHOI BEPCTKONTEKCTA. TEeXHUUECKHE
cpencTBa BBoAa TekcTa. Crennaau3upoBaHHBIE CPEACTBA
PENAKTUPOBAHUS MATEMAaTUYECKUX TEKCTOB

27

Pa3pabarbiBaTh CTPYKTYpYy JOKYMEHTA.
Hcnonp30Bath cpefcTBa aBTOMATU3ALMH
IIPY CO3/1aHUM TOKYMEHTA.

IIpumeHsTh IpaBUIIa HTUTUPOBAHUS
UCTOYHUKOB U 0(hOpMIICHUS
6ubnorpaguuecKix CChbUIOK.

[IpuHUMaTh yyacTre B KOJJIEKTUBHOU
paboTe HaJl TOKyMEHTOM.

BoinonHsATe HAOOp M MPOCTYIO BEPCTKY
MaTEMAaTHUYECKUX TEKCTOB.

Ilpakmuueckue padomoi:

1. Bépcmra ooxymenmos c
MamemamuyecKkumu hopmynamu.

2. Muozocmpanuumvie OOKyMeHmMbL.

Konnexmusnas pabomac 0okymenmamu
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4.2

AHanmu3 JaHHBIX

AHanu3 gaHHbIX. OCHOBHBIE 337ja4l aHAJIN3a JAHHBIX:
MIPOrHO3UPOBaHUE,Ki1accuDUKAIIHs, KIIaCTepU3allysl, aHaIu3
OTKJIOHCHUH.

[TocnenoBarenbHOCTh PELICHUS 3a7]a4 aHAIKM3a TaHHBIX: cOOp
NEPBUYHBIX JAHHBIX, OYMCTKA M OIICHKA KayecTBa JaHHBIX, BEIOOD
W/WJIM IOCTPOCHUE MO, peoOpa3oBaHUE IaHHBIX,
BU3YalIM3alsl JaHHbIX, THTEPIPETALUAPE3YIbTAaTOB.
[TporpaMMHBI€ cpeicTBAa U UHTEPHET-CEPBUCHI sl 00padOTKH U
IpeJIcTaBlIeHUs JaHHbIX. bosblnenanubpie. ManHHoe o0yueHue.

Hnumennexmyanousviii ananus OaHHbIX.

AHanu3 1aHHBIX C IOMOUIbIO JIEKTPOHHBIX TAOJIUL.
Brruncnenue cymmsl, cpeiHero apupMeTuyeckoro, HaubOoIbIIETo
(HauMeHbIIEeT0) 3HaYeHUs Inana3ona. Beraucnenne koo dunrenta
KOPpEeJSIIHIY ABYX psAAoBIaHHBIX. [locTpoeHue cTondyarhIx,
JIMHENYAThIX U KPYTOBBIX IHAarpPaMM.

[Toctpoenue rpacduxos Gpynkuuii. [Tonbop muHMM TpeHa,
pelIeHre 3a1a4porHo3upOBaHUsI.

YucrieHHoe pellleHne ypaBHEHUIC TOMOIIBIO TTo100pa
napaMmerpa.

OnTummu3anus Kak IOUCK HAWTydIIETOPEIIEHHS B 3a/1aHHBIX
YCIIOBUSIX.

IeneBas GpyHKIUS, OTPAaHUYECHHUS.

JlokanbHble U r100aIbHBIII MUHUMYMBILIETIEBOW (DYHKIINH.
Pemenue 3a1a4 onTHMU3aIUK ¢ TOMOIIBIO AJIEKTPOHHBIX TaOJIUIY

IIpuBOIUTE IpUMEpHI 3a/1a4 aHAIIN3A
JaHHBIX.

[TosicHATH Ha IpuMepax
IIOCJIEI0BATENBHOCTD PELICHUS 3314
aHaJIM3a JaHHbIX.

Pemats npoctele 3a1aun aHanusa
JAHHBIX C TIOMOIIBIO 3JIEKTPOHHBIX TAOIHII.

Vcnonb30BaTh COPTUPOBKY U (PUIBTPHI.
Hcnonp30Bath cpeacTBa A€I0BOM rpaduku
JUISL HalJITHOTO NPECTABIICHUS JAHHbIX.

Pemate mpocteie pacu€THbIE U
ONTUMU3ALMOHHBIE 33Ja4H C IIOMOILBIO
3JIEKTPOHHBIX TAOJIHII.

Ilpakmuueckue padomoi:

1. Ananus oannwix c nomowwio
INEeKMPOHHBIX MAOIUY.

2. Haznsonoe npedcmasnenue

pe3yibmamos Ccmamucmu4eckou

00pabomxku OaHHbIX 8 8Ude OUAPAMM
cpedcmeamu peoakmopa d1eKmpOHHbIX
maobauy.

3. IToobop runuu mpenoa,
NpocHO3UpOsaHuUe.

4. Yucnennoe pewenue ypasnenuiic
noMowbI0 N00OoOpa napamempa.

5. Peutenue 3a0a4 onmumuzayuu ¢
HOMOWbIO DNIEKMPOHHBIX MabIuy

Pa3gen 5. Teopernueckne ocCHOBbI HHPOPMATUHKH - 9

5.1

Nudopmanus
1 UH(OpPMAIOHHBIE
IIPOLIECCHI

Teopernyeckue mMoAX0AbI K OIIEHKEKOJINYECTBA HH(POPMAIIHH.

3akoH aaauTUBHOCTH HH(popManuu.@opmyna XapTiu.
Nudopmanus u BepositHocTs. Dopmyia IllerHOHA. ATTOPUTMBI
CXKaTHus NaHHBIX.

Anroput™ RLE. Anroputm Xaddmana. Anroputm LZW.

XapakTepru30BaTh Pa3INYHbIC
TEOPETUYECKHE TTOIXO/IbI K OIICHKE
KOJIM4YeCcTBa HHGOPMAITHH.

OnuceiBaTh N3Yy4aCMbIC aJITOPUTMBIL
C)KaTus JaHHBIX, CPABHUBATH PE3yJIbTAThI
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ANTOPUTMEI C)KaTHUS JAHHBIX C TIOTEPSAMU. Y MEHBIIICHHUE TITyOHHBI
KoupoBaHus 11BeTa. OCHOBHBIC UACHAITOpUTMOB cxkaTus JPEG,
MP3.

CKOpoCTh niepe1aun JaHHBIX.

3aBUCHMOCTh BPEMEHU Tiepeaun 0T HH(OPMAIMOHHOTO
00BbEMa TaHHBIXU XapPaKTEPUCTUK KaHajIa CBSI3H.

[TprurHBI BOSHUKHOBEHHS OIIMOOK TIPH TIepeiade JaHHBIX.
Kob1, mo3Bodsitonme 0OHapyKUBATh U UCIIPABJIATH OIIUOKH,
BO3HUKAIOIIHEIIPH ITepeiade qaHHbIX. Paccrostare XoMMuHTa.
Koauposanue ¢ moproperrem 6utoB. KoasiXsamMMuHra.

Cucrembl. KOMIOHEHTBI CHCTEMBI M HX B3aHUMOJICHUCTBHE.
CucreMuslif 3@ dexT. YpanneHue kak HHPOPMAIIMOHHBIN MPoLecc.

OGparHas CBS3b

UX pabOTHI.

Pemate 3amaun Ha onpeeneHue
BPEMCHH IepeIayyl TAHHBIX 110 KaHATy
CBSI3U C M3BECTHBIMU XapPaKTEPUCTUKAMHU.

[TosICHATH PUHIIUITEI OOHAPYKEHUS U
HCITpaBJICHUS OMIMOOK IpH Iepeaaye
JAHHBIX C MIOMOIILIO TOMEX0YCTOMYNBBIX
KOJIOB.

[TosicHATH 3HaYEHHUE MOHITUI
«CHCTEMay, KIOJICUCTEMAaY, KCUCTEMHBIN
3 dexT», «ynpaBIeHUE); 3HAUCHHUE
00paTHOMCBS3M IS JOCTHXKCHUS TEIH
yIpaBICHUS.

Ilpakmuueckue pabomot.

1. Cocamue oanmnvix ¢ nomousbio
aneopumma RLE.

2. Cowcamue OaHHbIX C NOMOUBIO
aneopumma Xappmana.

3. Cowcamue danmvix ¢ nomepsamu
(ancopummut JPEG, MP3).
2. Ilomexoycmotiuugvie K0Obl

5.2

MonaenupoBanue

Monenu u MmonenupoBanue. Llens MogenupoBaHus.
AJIEKBaTHOCTH MOJIEJIA MOJICITUPYEMOMY OOBEKTY HIIUIIPOIIECCY,
eI MOJICTTUPOBAHUS.

dopmanmzanus NpuKIaIHbIX 3a1a4. I IpeacraBinenne
pe3yNIbTaTOB MOJIEIIMPOBAHUS B BUJIE, YJOOHOM JIJIsl BOCIIPUSATHS
YEIIOBEKOM.

I'padmueckoe npeacTaBieHre TaHHBIX(CXEMBI, TAOJIHUIIBI,
rpadukm).

I'padbr. OcHoBHbIe IOHSTHS. Bunbl rpados. Onucanue rpados
C TOMOIIIBIOMATPHIL CMEKHOCTH, BECOBBIX MaTPHII, CITUCKOB
CMEXHOCTH. PellieHne anropuTMHUYeCKUX 3a/1a4, CBSI3aHHBIX

¢ aHaM30M TpadoB (MOCTPOSHUEONTUMATILHOTO Ty TH MEX Ty
BepIIMHAMU rpada, orpeaeeHre KOJTUIeCTBa Pa3IMUHbIX MyTeH

OnpenensaTs NOHATHS «MOJENbY,
«MOJIETTUPOBAHUEY.

KnaccugunupoBats MoeIHIIO
3a/IAHHOMY OCHOBAHHIO.

OnpenensTs 1esnb MOJEITUPOBaHHB
KOHKPETHOM CITy4ae.

IIpyMeHSTh aNrOpUTMbI HAX0XKIECHUS
KpaTyaiux IMyTed MeX 1y BEpPIINHAMU
OpPUEHTUPOBAHHOTO rpada.

[IpuMeHATh AJITOPUTMBI ONpPEIEICHUS
KOJIMYECTBA DPAIMYHBIX IYTEH MEXAy
BEPIINHAMU OPUEHTUPOBAHHOTO
aIMKIN4ecKoro rpada.
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MEXyBEpIIMHAMHA OPUEHTHPOBAHHOTO AIIMKINYECKOTO rpada).

JlepeBbsi. bunapnoe pnepeBo. JlepeBbsi mowmcka. CrocoObl
ob0xoma nepesa. IlpeacraBieHne apupMeTHYECKUX BBIPAKEHUH B
BU/JIE JIEpEBa.

JIMCKpEeTHBIE WIPbl JIBYX WIPOKOB C TOJHON HH(OpMAaILUEH.
[Toctpoenue nepeBa mnepebopa BapHaHTOB, ONUCAHHE CTPATEIMU
UTPBI B TAOTUYHOUN dopme.

BbIurpeliiabeie ¥ IPOUTPBIIIHBIE TO3ULUU. BBINTpHILIHEIE
CTpaTeruu.

CpencrBa HCKYCCTBEHHOT O HHTEIIEKTA. CepBUCHl MALLIMHHOTO
IIEPEBO/A U PACIIO3HABAHUS YCTHOM pEUHU.

KoruurusHsle CEpBUCHI.

WnenTudukanys 1 TOUCK H300paXKeHUH, paclio3HABAHUE JIHII.
Camoo0yuaroniecs CUCTEMBI.

HckyccTBEeHHBIN HHTEIEKTB KOMITBIOTEPHBIX UI'PAX.

Hcnonp30BaHne METOOB HCKYCCTBEHHOTO MHTEIIJICKTAB
00yyJaromux CucTeMax.

Hcnonp3oBaHne METOA0B UCKYCCTBEHHOI'O MHTEIUIEKTA

B poboToTexHuke. IHTepHeT Beleit.

IlepcrieKTHBBI pa3BUTHS KOMIIBIOTEPHBIX HHTEIIEKTYaJIbHBIX
cucreM. Heliponnsle cetn

[TpuBOAUTH PUMEPHI UCTIOIB30BAHUS
JIepeBbEB U IrpadoB MPpHU OMUCAHUU
00BEKTOB U IPOIIECCOB OKPYIKAIOIIETOMHUPA.

CrpouTts nepeBo nepedopa BapHaHTOB.
XapakTepu30BaTh UTPY KaK MOIEITb
HEKOTOPOW CUTYalIUU.

JlaBaThb onpeeICHHE BBIUTPBILTHON
CTpaTeruu.

OnuchIBaTh BBIMTPHIIIHYIO CTPATETHIOB
3a/laHHOM UTPOBOI cutyanuu B popme
JiepeBa Win B TabiamaHonpopMe.

[TosICHATD MOHATHUS «UCKYCCTBEHHBIN
MHTEJUIEKT», «MAIIMHHOE 00yUeHHE».
[IpuBoUTE IpUMEPHI 33124, PELIAEMBIX C
MIOMOIIBIO UCKYCCTBEHHOTO MHTEJUICKTA.

Ilpakmuueckue pabomot:

1. Houck sviuzpviuumnori cmpamezuué
uepe ¢ noIHou uHgopmayuel.

Cpedcmea uckyccmeennozo
unmennexma

Pa3gen 6. Aaroputm

bl M IPOrpaMMHpoOBaHue - 25

6.1

DneMeHThI Teopun
AJITOPUTMOB

dopmannsanys NoHATHS anropurMa. MammHa TeropuHra Kak
yHUBepcanbHas MoJenb Beruucienuil. Tesuc Yépua—TrropuHra.

Mawwuna I[locma.

Hopmanvusie ancopugpmor Mapkosa.Ancopummuuecku
Hepaspewumvle 3a0aqu. 3adaua ocmaHosa.

Hegosmoorcnocmos asmomamuyeckoiomnaoku npocpamm.

OneHka CJI0KHOCTH BBIYMCIEHUH.

Bpewmst paboThl 1 00bEM UCTIOTB3YEMONTIAMSATH, UX
3aBUCUMOCTB OT pa3Mepa UCXOAHBIX JaHHBIX. O1eHKa
ACHUMNTOTUYECKOM CIIOKHOCTH AJITOPUTMOB. AJITOPUTMBI
NOJMHOMHANBLHOHU cioxkHOCTH. [lepebopHbie anroput™mel. [Ipumepsr

ITosICHATD MOHSTHS «BBIYUCINTEIBHBIN
MIPOLIECCH, «CIOKHOCTh ATTOPUTMAY,
«3(hhexkTuBHOCTH anroput™May. [IpuBoIUTH
npuMepsl 3P (HEeKTUBHBIXAITOPUTMOB.

CocTaBiATh MPOrpaMMBbl JIJIsl MAILIMHBI
TrropuHra.

Hcnonvzoeams HopmanvHvle
aneopugpmvr Maprosa.

JlaBaTh OLIEHKY CJI0KHOCTH M3BECTHBIX
aJITOPUTMOB.

Ilpakmuueckue pabomoi:
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Pa3IMYHBIX aJITOPUTMOB PCHICHUA OI[HOI\/JI 3aaa4u, KOTOPbIC UMCIOT
Pa3IMIHYIO CI0KHOCTDb

1. Cocmasnenue npocmou npocpammol
011 mawunvl Toropunea

6.2

AJITOPUTMBI U
CTPYKTYPBI IaHHBIX

[Torck MPOCTHIX YMCEI B 33JaHHOM/IMAINIA30HE C TOMOIIBIO
QITOPUTMA «pemeTo DpaTocheHar.

MHOFOp&SpHI{HHe O CJbIC YK Cila,3aJauun JJIMHHOM apI/I(bMeTI/IKI/I.

CrnoBapu (accollMaTUBHbBIE MACCUBBL,0TOOPAXKEHUS ). X3~
TaOJIULIBI.

[TocTpoenue anaBUTHO-4ACTOTHOTOCIOBAPS TSI 3aJaHHOTO
TEKCTa.

Ananuz mexcma na ecmecmeeHHoOM sA3biKe. Bvloenenue
nocnedosamenvHocmeti no wabnony. Pecynaprnuie evipasicenus.
Yacmommuuvliuananus.

Creku. AHanu3 MPaBUIBHOCTH CKOOOYHOTO BBIPAKEHUSI.
BrruncnenueapnpMeTnueckoro BeIpaKeHus1, 3alMCAHHOTO B
noctdukcHor popme. Ouepenu. Micnonp3oBanue ouepeau ams
BPEMEHHOT'0 XpaHEHHUsI IaHHBIX.

Cesaznvie cnucku. Peanuzayus cmeka uovepeou ¢ nomowbio
C6A3HbIX chuckog. AnropuT™bl Ha rpadax. Iloctpoenue
MUHHUMAJIbBHOTO OCTOBHOTO JIEPEBA B3BEILIEHHOI'O CBSI3HOT'O
HEOPUEHTUPOBAHHOTO Tpada.

006x00 epagpa 6 enyouny. O6x00 epagpas wupuny. Konnuecto
pa3IMYHBIX MyTeH MEXIy BEPIUIHHAMH OPUEHTUPOBAHHOTO
anukimaeckoro rpada. Anroputm JeiKeTpsl.

Aneopumm Dnoiida—Yopwania.

HepeBbs. Peanuzanus qepeBa ¢ MOMOIIBIO CCHUIOYHBIX
cTpykTyp.JlBouuHbIe (OMHAPHBIC) TEPEBbHSI.

[TocTpoenue aepeBa ist 3a1aHHOTOAPUPMETHIECKOTO
BBIPKCHUS.

PexypcuBHbIe anroputmbl 00xoanaepesa. Mcnonb3oBanue
CTeKa M o4epeau s 00Xoaa aepesa.

14

Mcnonb30BaTh alrOPUTM «PELIETO
Oparocdenay s MoucKa NPOCTHIXYHCENT B
3aJJaHHOM JlMana3oHe.

[TosicHATs IpUHIUIIBI 00pPaOOTKU
MHOT'OPa3psHBIX LEbIX YHCEN U
pean30BbIBaTh COOTBETCTBYIOLINE
QJITOPUTMBI Ha SI3bIKE IPOrPaMMHUPOBAHUS.

[TpumensTh ciioBapu (accoluaTUBHbIE
MacCUBbI, 0TOOpa)KeHHs) B 3a7a4ax
00paboOTKH JaHHBIX.

BbInoMHATE IPOCTON aHaJIN3 TEKCTA Ha
€CTECTBEHHOM SI3bIKE, B TOM YHUCIIEC
VICIIOJIb30BAHUEM PETYJIISIPHBIX BBIPAKEHUM.

[TosicHATH PUHIUIIBI paOOTHI CTEKAU
ouepeiu, UCIOIb30BaTh CTEKH U OUYEPENN
JUISL pEIIEHUs] aITOPUTMUYECKHUX 3a]1a4.
Peann3oBeIBaTh U NCIIOJIB30BAThBOMYHBIE
(OunapHBbI€) IepeBbsn Tpadbl s peleHus
3a/1a4 00pabOTKH JaHHBIX.

Hcnonp30BaTh TMHAMUYECKOE
MIPOrpaMMUPOBAHME ISl BBIYUCIICHUS
PEKYPCUBHBIX (DYHKIIHA, TOACYETA
KOJIMYECTBAaBAPHAHTOB U PELICHUS 3a7a4
ONTUMHU3ALNH.

Ilpaxmuueckue pabomuwi:

1. IHouck npocmuix uucen 8 3a0aHHOM
ouanasone.

2. Peanusayus ebiqucienuil
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JluHaMHu4yeCcKOe MPOrpaMMUPOBAHUEKAK METOJ] PELICHUS 3aAa4
C COXpaHEHHEM MPOMEKYTOUHBIX PEe3yJIbTaTOB. 3a/1a4yH, peliaeMble
C IIOMOILIBIO IMHAMUYECKOTO NMPOrpaMMHUPOBAHUS: BBIUYUCIIEHNE
PEKypPCUBHBIX QYHKIUH, MOACYET KOJIMYECTBA BAPHAHTOB, 3314l
ONTUMHU3ALUU

C MHO20PA3PAOHBIMU YUCTIAMU.

3. Iocmpoenue angpasummo-
YACMOmMHO20 C108aps OJisl 3A0AHHO20
mekcma.

4. Ananuz mexcma na ecmecmeeHHom
A3bIKe.

5. Bviuucnenue apugpmemuieckozo
BbIPANCEHUS, 3ANUCAHHO20 8 NOCMPUKCHOLU
gopme.

6. HUcnonvsoeanue ouepeou.

1. Hcnonvzosanue depeeves 0
BbIUUCTICHUSI APUPDMEMULECKUXBBIPANCEHUIL.

8. Bwiuucnenue Onunvl Kpamuatiuiezo
nymu mescoy eepuunamu epaga
(aneopumm [etikcmpot).

9. Bwiuucnenue pexypcusnvix pynxyuii
¢ NOMOWBIO OUHAMUYECKO2O
NPOCPAMMUPOBAHUS.

10. Iloocuém konuvecmea
BAPUAHMOBC NOMOWBIO OUHAMUYECKO2O
NPOCPAMMUPOBAHUS.

11. Pewenue 3a0au
ONMUMU3AYUU C NOMOUBIO OUHAMULECKO2O
APOCPAMMUPOBAHUSA

6.3

OcHOBBI OOBEKTHO-
OpPHUEHTUPOBAHHOTO
IPOrpaMMHUPOBAHUS

[Tonsatue 06 06 BEKTHO-OPHUEHTUPOBAHHOM
nporpammupoBaHuu. OOBEKTHI U K1acchl. CBONCTBA U METO/IBI
00BeKTOB.O0BEKTHO-OPUEHTUPOBAHHBIN aHanu3. PazpaboTka
IIPOrpaMM Ha OCHOBE OObEKTHO-OPHUEHTUPOBAHHOIO MOIX0/1A.
Wukarncynsanus, HacleI0BaHue, moIuMophusm.

Cpenpl 6bicTpOlt pazpaboTku mporpamM. [IpoexktupoBanue
unTepdeiica monp3oBarens. Mcmoib30BaHne TOTOBBIX
YIPaBIIsIEMBIXAJIEMEHTOB JJIsl IOCTPOEHUs nHTepdetica.

00630p s1361K0B TIporpammupoBanus.IlorsTHE 0 MapaaurMax

[TosicHATh OCHOBHBIE TPUHLIUIIBI
00BEKTHO-OPHUEHTUPOBAHHOTO
POTrPaMMHUPOBAHHUSL.

[TpoexTHpOBaTh U MCIIOIB30BAThH
IPOCThIE KJIacChl 00BEKTOB.

[TpoexTrpoBaTh HEpapXUN KIIACCOBIIS
OTIMCaHMs MTPEIMETHOM 00acTu.

Pa3zpabareiBaTh mporpamMMel ¢
rpapudeckuM unrepdericom.M3yuats
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IIPOrpaMMUPOBAHUS. M3y ueHue 6mopo2o A3vlKa
NPOSPaAMMUPOBAHUSL

BTOPOU A3BIK TPOTrPaMMUPOBAHUS
Ilpaxmuueckue padomoi:

1. Ucnonvzosanue 2omosvix knaccoss
npozpamme.

2. Paspabomka npocmoii Rpo2pammuic
UCNONIL308AHUEM KILACCOB.

3. Paspabomka xnacca,
UCNONIL3YI0We20 UHKANCYIAYUIO.

4. Paspabomxa uepapxuu knaccoe.

5. Paspabomxa npozpammbi ¢
epaguueckum unmepgheticom

Pa3nen 7. UndopMannoHHbIe TEXHOJIOTHH - 26

7.1

KomnbrorepHo-
MaTeMaTU4YECKOe
MOJICJINPOBAHUE

OTanbl KOMIBIOTEPHO-MAaTEMaTHUYECKOT0 MOIETMPOBAHUS:
IIOCTaHOBKA 3aJ]a4, pa3padoTKa MOJAENIU, TECTUPOBAHUE MOJIEIH,
KOMIIBIOTEPHBIN IKCIIEPUMEHT, aHAJIN3 PE3YJIBTATOB
MOJIETTUPOBAHUSI.

Jluckpernusanys Ipu MaTEMaTHYECKOMMOIETMPOBAaHUT
HETPEPBIBHBIX MPOLECCOB. MOIeTMpPOBAHUE ABUKECHHUS.
MonenupoBaHMEONOIOTMYECKIX CUCTEM.

Maremarndeckne MOACIN B OKOHOMUKE. BrraucnuteapHbIe
DKCIEPUMEHTHI C MOJEISIMHU.

Komnviomepnoe mooenuposanuecucmem ynpasieHusi.

O06paboTka pe3ynbTaTOB HKCIIEPUMEHTA. MeTo/] HAMMEHbIIUX
KkBazpaToB. OLEHKA YHCIOBBIX 1ApaMETPOB MOJIETUPYEMBIX
00BEKTOBH TpoleccoB. BoccTaHoBIeHNE 3aBUCUMOCTEN TTO
pe3yJibTaTaM 3KCIEPUMEHTA.

BepositHocTHBIE MOZIETH. MeToasl MonTe-Kapio.
HNmuTanmonHoe Moaenuposannue. CUCTEMBI MacCOBOTO
00CITy )KHUBaHUS

Bb1iensith 3Tarsl KOMIBIOTEPHO-
MaTEeMaTHIECKOTO MOJICTHPOBAHUSU
peaM30BbIBaTh X C IIOMOIIIBIO
MIPOrPaMMHOTO OOECTICYCHUSI.

[TosicHATh HEOOXOIUMOCTD U CYIIHOCTh
JTUCKPETH3AINH ITPH PEIICHUH
BBIUMCIUTENBHBIX 33724 C TIOMOIIBIO
KOMITBIOTEPOB.

Hcnonb30BaTh UMUTAIIHOHHOE
MOJICITUPOBAHKE, B TOM YHCIIE HA OCHOBE
BEPOSATHOCTHBIX MO/IEIICH.

OO6pabaTbIBaTh pe3yIbTaThI
IKCIEPUMEHTA.

Ilpakxmuueckue padomot.

1. Mooenuposanue dsucenus.

2. Mooenuposanue buonocuueckux
cucmenm.

3. Umumayuonnoe mooenuposanue ¢
nomowyvio memooa Monme-Kapio.

Obpabomka pe3yrbmamos
9KCHepumeHma
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7.2 ba3bl nanHbBIX Tabnuunble (pensinoHHbIe) 0a3bl JaHHBIX. Tabmumna — XapakTepu3oBarh 0a3y JaHHBIX KaK
IpeJICTaBICHUE CBEeJICHUI 00 OJHOTUITHBIX 00BbekTax. [oe, MoJieb MPEAMETHOM 001acTu.
3amuch. Kimtou tabmuiel. Paborac roToBoi 6a30ii JaHHBIX. [TpoekTupoBaTh MHOTOTAOHUHYTO 0a3y
3anonnenunebasbl naHHbIX. [lonck, copTUpoBKa U GUIbTpaLUs JTAHHBIX.
JTaHHBIX. 3aIpOChl HA BBIOOPKY JaHHBIX. 3alPOCHI C TapaMeTpamMH. Ocy1iecTBIIATh BBOA U pEAAKTUPOBAHUE
Brruncnsiembie MoJsB 3ampocax. JTAHHBIX.
MHuorotabiauanbie 0a3bl JaHHBIX. THITBI CBS3EH MEX Ty Ocy1ecTBIATh COPTUPOBKY, TOUCKHU
TaOJIMLIAMMU. BBIOOp JTaHHBIX B TOTOBOK 0a3e JaHHBIX.
Buemnwnii kirou. LlenoctHOCTh 06a3b1 TaHHBIX. 3aPOCH K @opMUpPOBATH 3aMIPOCHI HA TOMCK
MHOTOTa0IMYHBIMOA3aM TaHHBIX. JAHHBIX B CPEJIe CUCTEMBI yIPABICHUS
OcHognbie npunyunsl Hopmatuzayuubas OanHvlx. A3k 0a3zaMu TaHHBIX.
ynpaenenus dannvimu SQL. Coz0anue npocmsix 3anpocos Ha sA3blKe YnpaBnare 6a30ii JAHHBIX C TTOMOILBIO
SOL na 6b1600pKyOanubiX U3 00OHOU MabIUYbL. IIPOCTHIX 3apPOCOBHA si3bIke SQL.
Hepensayuonnvie 6azvl 0anubix.IKcnepmuvle cucmembl [TosicHsATh 0065ACTH TPUMEHEHUS,
JIOCTOUHCTBA M HEJIOCTATKH
HEPETSIUOHHBIX 0a3 TAHHBIX B CPABHEHUU C
PEeNSIMOHHBIMH.
Ilpakmuueckue padomoi:
1. Paboma c 2omoeoii 6a3zoii Oanmvix.
2. Pazpabomka MHO20MaOIUYHOL
0a3b10AHHDIX.
3. 3anpocwl k MHocomabruuHoll 6aze
OAHHUIX.
4. Vnpasnenue dannvimu ¢ noMoubio
sazvika SQL
7.3 Be6-caiiTh Nurepuer-npriioxenus. [losTiue o cepBepHO U KIIMEHTCKOU I1osICHATH IPUHLUIIBI TEXHOJIOTUU

4acTAX canTa. TeXHOJIOTHs «KJIMEHT — CEPBEPY, €€ JOCTOMHCTBA U
Hegocratku. OcHOBEI s1361ka HTML 1 kackagHBIX TaOJIHUIl CTHIIEH
(CSS). Cuenapuu Ha si3bike JavaScript. @opMsl Ha BeO-CcTpaHHIIE.
Pa3smenienune BeO-caiiToB. Yciryra XxocTuHra. 3arpyska Qaiiios Ha
CauT.

Paboma c cepsepom co cmoponvl admunucmpamopa.

«KJIMEHT — CEpBEp» Ha MpUMepe
B3aUMOo/IeiicTBUs Opay3epa 1 Beb-cepBepa.
Co3zmaBaTh IPOCTHIE BEO-CTPAHUIIHI,
UCTIONB3Y$ A3bIK pazMeTku HTML,
KacKa/IHble TaOJMIBICTUIIEHN U CLIeHapUH Ha
s3bike JavaScript. OnuchIBaTh TEXHOJIOTHIO
pa3MelIeHus CaiToB B ceTu HTEpHET.
Ilpaxmuueckue padomot.
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1. Cozoanue mexcmosoiiee6-
CMpaHuybl.

2. Cozoanue 6eb-cmpanuypbl,
sKIIOUAIOWell MyTbmumMeOutinvie 00beKmol
(pucyHKu, 38yKo8bie OaHHble,BUOEO).

3. Ogopmnenue cmpanuywl c
NOMOUWBIOKACKAOHBIX MAOIUY CIUell.

4. Hcnonvsosanue cyenapues Ha s3vike
JavaScript

7.4

KomneroTepnas
rpaduka

BBoj n3o0paskeHuit ¢ UCIIONIb30BAaHUEMPA3TUYHBIX TU(POBBIX
ycTpoiicTB (MpoBBIX (hoTOAMITAPATOB U MUKPOCKOIIOB,
BUJICOKaMep, CKAHEPOBH JIPYTUX YCTPOMCTB).

I'paduueckuii penakrop. Pazpemennue.

Kanpuposanue. Mcnpasienue nepcrekTuBbl. ['uctorpamma.

Koppeknus ypoBHEHR, KOPPEKLIHS LIBETA.

ObeciBeunBaHue LBETHBIX H300paxkeHuit. Petymib. PaGorac
obnactsiMu. OUIBTPHL.

MHuorocnoiinbie n3o0paxxenus. TekcToBble cioun. Macka ciosl.

Kanansl. Coxpanenue BoienieHHoi oomactu. [loarotroska
WITIOCTpALMi I BeO-caliTOB. AHUMUPOBaHHbIE H300paKEeHUSI.

Bexropnas rpaduka. [Tpumutussl.MI3mMenenue nopsiika
JJIEMEHTOB.

BripaBHuBaHME, pacnpeaeneHue.

I'pynnuposka. Kpussie. @opmaTbl BEKTOPHBIX PUCYHKOB.
Hcnonb30BaHHEKOHTYpOB. BekTopuzanus pacTpoBbIX
U300paKeHUH.

[TpuHIMIIBI TOCTPOEHUS U peAaKTUPOBAHUS TPEXMEPHBIX
Mozienei. CeTouHble MOJIETH.

Marepuansl. MonenupoBaHue HCTOYHUKOB OCBEILICHHUS.
Kamepsl. AgnutuBHble TexHosnoruu (3D- npuntepsr). [lonstue o
BUPTYaJIbHOWPEATBHOCTH M JIONIOJIHEHHON PEANIbHOCTH

BBINONTHATE 00IIYH0 KOPPEKIIHEO
U(PPOBBIX N300PAKEHHIH.

[TpuMeHSITh HHCTPYMEHTHI
rpaduuecKoro peaakTopa K OTIeIbHBIM
00JacTsM n300paKeHUsI.

CTpouTh MHOTOCIIOIHBIE U300payKEHHSI
C HUCIIOJIb30BAaHUEM MAaCOK, TOTOBUTh
WITIOCTPAIIMHN JIJISl pa3MelIeHUsHa BeO-
caiiTax, co3/laBaTh aHUMUPOBAHHBIC
U300paKeHHUs.

CoznaBaTh BEKTOPHBIEC H300PAKEHUSIC
MIOMOIIBIO PEAKTOPA BEKTOPHOU TpapuKu
WM UHCTPYMEHTOB TEKCTOBOTO
nporieccopa.

Ilpakxmuueckue pabomoi:

1. Oépabomra yugpposvix
gomoepadghuti (kadpuposanue, ucnpasieHue
nepcnexmusbl, KOppeKyusyposHel,
KOppeKyusl ygema,).

2. Pemywn yughposwix pomozpachuii.

3. Mnozocnoiinvie usobpasicenus.

4. Anumuposannvie uzobpadicenus.
Bexmopnas epaguxa
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7.5 3D-monenupoBanue [IpuHUHUITBI TOCTPOSHUS U PEIAKTUPOBAHUS TPEXMEPHBIX 4 [TosicHATH PUHIUIIBI TOCTPOCHUS
mogeiei. CeTOUYHbIE MOJIEH. TPEXMEPHBIX MOJICIICH.

Marepuansl. MonenupoBaHue UCTOUHUKOB OCBEILICHUS. BrinonHsaTe onepanyu o noCTpoOeHU0
Kamepbl. AgiutrBHBIE TeXHOMOTHH (3D- mpuHTEPHI). U pEJaKTUPOBAHUIO TPEXMEPHBIX MOJIEIIECH.
[TonsiTHE O BUPTYAILHOM PEATLHOCTUU JAOTIOITHEHHOU Pasmeniate Ha BUPTYaJIbHOM CLEHE

pealbHOCTH UCTOYHUKHU OCBEILEHUS U KaMepBhI.
[IpuBOIUTE IPUMEPHI UCTIOJIH30BAHUS
TEXHOJIOTHI BUPTYalbHON U JOMOJIHEHHOM
peaIbHOCTH.
Ilpakmuueckue pabomoi:
1. Coszoanue npocmuix mpéxmepnvix
Mooenell.
2. Cemounvie mooenu.Penoepune
Hrtorosoe nmoBTOpeHME 2
Koncynpranus 4
DK3aMeH 6
UTOT'O 146
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3. YcJ0Bus peau3aliy NPOorpaMMbl 1M CHHIJIMHBI

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTEPHAJIbHO-TEXHUYECKOMY
o0ecneyeHn 1o

Peanu3anus yueOHON NUCHUIUIMHBI TpeOyeT HAIUYUs KaOHeTa
OnepalioHHbIX CHCTEM U CpEJ.

O6opynoBanue y4eOHbIX U pabOYuX MECT KaOMHETa: KOMIIBIOTEPHI, TOKaTbHAs
CETh, BBIXO/I B II100aJIbHYIO CETh, KOMIUIEKT Y4€OHO-METOANYECKOM
JIOKyMEHTAIUH.

Texuuueckue cpeacta 00yueHusi: skpan ScreenMedia
183X244;nepconanpHbie KoMbioTepoIAMDAthlon(tm) 64x2 Dual.

Oo6opynoBanue jadopaTopuu U pado4ux MecT Ja00paTOpHu:
koMibioTeplAMDA thlon(tm) 64x2 Dual.

[Iporpammuoe obecneuenue: Microsoft WindowsXP
Professional.Onepamnmonnas o6omouka TotalCommander 7.0. MSWord.

3.2. Nudopmanuonnoe odecrevyenne 00yueHust

[lepedyenb UCOAB3yEMBIX YUeOHBIX U3AaHuil, HTEepHET-pecypcos,
JIOTIOJIHUTEBHOM JIUTEPATYPhI

OCHOBHBIE UCTOYHHKH (II€YaTHBIE U3AAHUSA):

1. AcradreBa H. E., T'aBpunona C. A., IletkoBa M. C. UndopmaTuka u
UKT: npakTuKyMm JUist mpodeccuii U CIelMaTbHOCTEW TEXHUYECKOTO U COIIMAJIbHO-
sKOHOMHUecKoro npoduiei / moa pea.M. C. Lserkosoii. - M., 2021.

2. Benmuxosuu JI. C., lIsetkoBa M. C. [IporpamMmmupoBanue AJi1 HAUNHAOIINX
yue0. uznanue. - M., 2021.

3. 3amoroBa JI. A. KommbetotepHast rpaduka. DIeKTUBHBINA Kypc: TPAKTUKYM /
JI. A. 3amoroBa - M., 2021.

4. JlorunoB M. /1., JlorunoBa T.A. Texunueckoe oOcinyKUBaHUE CPEJCTB
BBIUMCIUTENFHON TEXHUKH: yueb. mocodue. - M., 2022.

5. Manscosa C. B., Jembanenko C. B. Undopmatuka u UKT: nocodue nis
noarotoBku kK EI'D / mox pex. M. C. LIBeTkoBoii. - M., 2022

6. MensuukoB B. I1., Kneiimenos C. A., [lerpakoB A. B. Undopmanmonnas
6e3omacHocTh: yueb.mocodue / moxa pex. C. A. Kneitmenona. - M., 2020

7. Hazapos C. B., llTupokos A. 1. CoBpeMeHHbIE ONEpaAllUOHHBIE CUCTEMBI:
yue0. mocobue. - M., 2019.

8. HoBoxwios E. O., HoBoxwunos O. I1. KomnbroTepasie ceTu: yueOHUK. M.,
2022.

)IOHO.JIHI/ITQ.HLHI)IC HCTOYHHUKHU

1. Manscosa C. B., lembsinenko C. B. Uudpopmatuka u UKT: I[locobue ms
noaroroBku k EI'D :y4eb. mocobue jyist CTyA. YUPEKICHUM cpe. mpod.
obOpazoBanus / mox pea. M. C. I{setkoBoit. — M., 2023.

2. IIsetkoBa M. C., Benuxosuu JI. C. Undpopmaruka u UKT: yueOHUK 17151
CTYI. yUpeXIeHui cpea. mpod. oopazoanus. — M., 2019



3. [IsetkoBa M. C., XmoOsicroBa U. 10. Uudopmatuka u UKT: npaktukym
ISt IPOoQeCCrii M CIIEIUAILHOCTEH €CTECTBEHHO - HAYYHOTO W TYMaHHTAPHOTO
npoduieii : yae0. mocodue s CTyA. yUIpexKIAeHH cpel. mpod. oOpa3oBaHuUs. -
M., 2019.

4. IletkoBa M.C. UndopmaTuka u UKT: 35ieKTpoHHBIN yued.- METOA.
KOMITJIEKC JIS CTY. YUpeKIeHu cpea. mpod. oopazoBanus. - M., 2019,

HHuTepHer - pecypcsl

www.fcior.edu.ru (PenepanbHbIi EHTP HHOOPMAIIMOHHO-00Pa30BaTEIbHBIX
pecypcos - ®LIIOP).

www. school-collection. edu. ru (EauHast KoJuieKIus MuppOBhIX
o0paszoBaTeIbLHBIX PECYPCOB).

www. intuit. ru/studies/courses (OTKpbITbIE HHTEPHET-KYPChl « IHTYUT» 11O
Kkypcy «upopmaTkay).

www. Ims. iite. unesco. org (OTKpbITBIE AIEKTpOHHBIE Kypchl «TO
FOHECKO» no nnpopmaiinoHHbIM TeXHOJOTHUAM ).http://ru. iite. unesco.
org/publications (OtkpsiTast snekTponHas oubmuoreka «MMUTO HOHE-CKO»
no KT B oOpazoBanun).

www.megabook.ru (Merasnuukinoneaus Kupumia u Medoaus, pasnens
«Hayka / Marematuka.Kubepuetuka» u « Texuuka / Komnbiorepsl 1 UHTEpHETY).

www. ict. edu. ru (mopran «H(popMaLIMOHHO-KOMMYHHUKAI[MOHHBIE
TEXHOJIOTUU B 00Pa30BaHUNY).

www. digital-edu. ru (CrnpaBounuk o0pa3oBaTelbHBIX pecypcoB «Ilopran
1 poOBOTO 0OPA30BAHUY ).

www. window. edu. ru (EauHoe oxHO mocTyma kK 00pa3oBaTelbHBIM

pecypcam).
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