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Pabouass mporpamma mo ydeOHOoMy mpeamery «MHpopmaTukay (yriyOnEéHHBIN
ypoBeHb) (mpemMeTrHas obmacte «Marematnka uw  uHbOpMaTHKa»)  (maiee
COOTBETCTBEHHO — Tmporpamma 1o uHpopMaTtuke, HHPOpPMATHKA) BKIIOYACT
MOSICHUTEIBHYIO 3aIMCKY, CO/IepKaHuEe OOYUEHHUS, INIAHUPYEMbIE PE3YJIbTAThl OCBOCHUS
pOrpamMmbl 1o HHGPOPMATUKE, TEMATUUECKOE MIIAHUPOBAHUE

Conepxanue 0Oy4deHHUsSI PACKpbIBACT COJAEpKATEJIbHBIE JUHUU, KOTOpbIC
npeIaraTcs Ay 00A3aTeIbHOTO M3YYEHHUS B KaXJIOM Kjlacce Ha YPOBHE CPEIHETrO
obmero oopa3oBaHwsL.

[Inanupyemble pe3yibTaThl OCBOCHHS MPOTPaMMBbI MO MH(POPMATHUKE BKIHOYAIOT
JUYHOCTHBIE, METallpeJIMETHbIE pPE3yJIbTaThl 3a BECh Iepuoj OOy4YeHHs HAa ypOBHE
cpenHero odiero oOpa3oBaHus, a TaKKe MPEIMETHBIE TOCTHKEHHUS OO0y4Yaromierocs
3a KaXJIbIil TOJ] OOy4EHHS.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no wuHpopMaTuke (YriIyOJE€HHBIH YPOBEHb) HA YpPOBHE CPEIHErO
ob1iero obpazoBaHusi pazpaboTaHa Ha OCHOBE TpeOOBAaHMI K pe3yJbTaTaM OCBOCHUS
OCHOBHOM  00pa3oBaTelbHOW  MpPOrpamMMbl  CpeAHEro  obmiero  oOpa3oBaHwS,
npenacrasieHHbix B OI'OC COO, a Taxke (QenepanbHO pabouelt NporpaMmbl
BOCIHUTAHUS.

[Iporpamma 1o mHpopmaTuKe NaET MPEACTaBICHUE O LENIX, OOIIel CTpaTeruu
00y4eHHs, BOCIIMTAHUSA U PA3BUTHA OOYYAIOMIMXCA CPEICTBAMH Y4E€OHOro IperMeTra
«Madpopmatukay Ha yriayOJEHHOM YpOBHE, YCTaHABIMBAET 0043aTEIbHOE MPEIMETHOE
colepkaHue, MpeaycCMaTpuBaeT ero CTPYKTYpUpOBaHHUE IO pa3fenaM M TemMaM Kypca,
ONpeleNseT paclpelesieHue ero mno kiaccaM (rogaM Hu3ydeHus), Na€T IPUMEPHOE
pacnpesenenre yueOHbIX YacoB [0 TEMAaTHUECKUM pa3liesiaM Kypca U peKOMEHIYEMYIO
(MpUMepHY10) MOCAEAOBATENbHOCTh WX HW3YYEHUS C YYETOM MEXIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€d, JIOTMKUA y4eOHOTO IpoLecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaroImMxcs.

[Iporpamma 1o uH(MOpPMATHKE OIpEAesieT KOJMYECTBEHHbIE M KaueCTBEHHbIE
XapaKTEPUCTUKU y4eOHOro marepuaina s KaKJoro roja HM3y4eHHs, B TOM YHCIIE
JUISL  COAEPKATEJIbHOTO HAIMOJHEHUS pa3HOTro BHUAA KOHTPOJIS (MIPOMEKYTOUHOM
aTTecTallui OO0y4YaroIMXCsl, BCEPOCCHUICKUX MPOBEPOUYHBIX pPabOT, rocyAapCTBEHHOU
UTOTOBOM  arrectammu). [Iporpamma mo wuwHGOpPMATHKE SBISETCS  OCHOBOM
JUISL COCTaBJEHHUS ABTOPCKMX YYEOHBIX NPOrpaMM U Y4eOHHMKOB, MOYPOUHOI'O
IUTAHUPOBAHUS KypCa YUUTEIEM.

NudopmaTuka B cpeaeM 00111eM 00pa30oBaHUN OTPaKACT:

CYUIHOCTh HUH()OPMATUKN KaK HAYYHOUN TUCLMILTUHBI, U3YyYarolled 3aKOHOMEPHOCTH
OpOTEKaHUsI W  BO3MOKHOCTH  aBTOMAaTH3allMM  MH(POPMALMOHHBIX IPOILIECCOB
B Pa3JIMYHbIX CUCTEMAX;



OCHOBHBIE 00J1aCTU MPUMEHEHHSI UHPOPMATUKHU, MPEX]IE BCETO MHPOPMAIIMOHHBIE
TEXHOJIOTUH, YIIPABJICHUE U COLMATILHYIO chepy;

MEXKIUCIUIUTMHAPHBIN ~ XapakTep  uHGOpMaTuku W HMHPOPMAIMOHHOU
NEeSTETbHOCTH.

Kypc unHdopmatuku mjiss ypoBHA cpenHero oOmiero oOpa3oBaHUs SIBISETCA
3aBEPIIAIOIIAM JTallOM HENpPEpPhIBHOM MOATOTOBKHA OOydYalIIMXcd B 00yacTu
nHhopMaTHKd W WHOOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH, OMUpacTCs
Ha CoJIep’KaHue Kypca MH()OPMATUKKU YPOBHS OCHOBHOTO 00IIero 00pa30BaHMs U OIBIT
MOCTOSTHHOTO MPUMEHEHUS] MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, HaET
TEOPETUUYECKOE OCMBICIICHUE, MHTEPIIPETAIIMIO U 000OIIEHUE 3TOTO OIbITA.

Pesynbpratel  yrmyOn€HHOTO  ypOBHS ~ HM3yUeHHs  y4yeOHOro  mpeaMmeTa
«MHdpopmaTrkay OpUEHTUPOBAHBI HA TIOJYYEHHE KOMIIETEHTHOCTEH i MOCIeAYIOen
npo(ecCHOHANBHON AEATENPHOCTH KaK B paMKaxX JaHHOM NpeIMETHOW 00JacTH, Tak
U B CMEXHBIX ¢ Hel o0sacTsx. OHU BKIIIOYAIOT B CEOs:

OBJIAJICHUE KIIFOUEBBIMU MOHATUSIMU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS
JaHHasi TpeIMETHas 00JIacTh, PACIIO3HABAHUE COOTBETCTBYIOIIMX MM MPU3HAKOB H
B3aMMOCBSI3€H, CIMOCOOHOCTh JEMOHCTPUPOBATH Pa3IUYHBbIC MOIXOJbl K HW3YYCHHIO
SIBJICHU, XapaKTEPHBIX JJIs1 U3y4aeMOU MpeIMETHON 00JIacTH;

YMEHHE pellaTh TUIOBBIE MPAKTUYECKUE U TEOPETUUYECKUE 3a7auyM, XapaKTEpPHbIE
JUTSl KICTIOJIb30BAHMSI METOJIOB M MHCTPYMEHTAPHs TAHHOW MPEAMETHOMU 00J1acTH;

HaJIMYue MPEJCTABICHUN O JaHHOW MPEIMETHOW 00JacTH KaK LEJOCTHON Teopuu
(COBOKYITHOCTH TEOPHI), OCHOBHBIX CBSI3SX CO CMEKHBIMHU 00JIaCTsIMU 3HAHUM.

B pamkax yrayOnéHHOro ypoBHS HU3y4deHUsI WH(GOpPMATHKKM 00ecreunBaeTCs
IeJICHANpPABICHHAsT TOATOTOBKAa OOYy4YaloImMUXCi K MPOJAODKEHHI0 00pa3oBaHUs
B  OpraHm3anusx npodeccHOHATBbHOTO  00pa3oBaHUS MO  CHEIUATBHOCTSM,
HETMOCPECTBEHHO CBSI3aHHBIM C ITU(POBBIMU TEXHOJOTUSIMU, TAKUM KaK IpOrpaMMHast
WHKeHepusi, uHpopMamuoHHass  0e30mMacHOCTh,  MH(GOPMAIMOHHBIE  CHCTEMBI
1 TEXHOJIOTUU, MOOUJIbHBIE CUCTEMBI U CETH, OOJIBIIINE TaHHBIC U MAITMHHOE 00yYeHHE,
MPOMBINUJICHHBIA ~WHTEPHET BEIIEW, HWCKYCCTBEHHBIM HWHTEIJIEKT, TEXHOJIOTUU
OecripoBOHONM  CBSI3M, POOOTOTEXHHMKA, KBAHTOBBICE  TEXHOJIOTHMH, CHCTEMBI
pacupeaenEéHHOro peecTpa, TEXHOJIOTHU BUPTYAIIbHOM U TOTIOJIHEHHOW PEAIbHOCTEN.

OcHoBHas 11e71h U3y4YeHus1 yueOHoro npeameta «Mudpopmatuka» Ha yrayOonéHHOM
YpPOBHE CpeIHero oOmiero oOpa3oBaHUs — oOecnedeHue AaIbHEHIIEro pa3BUTHS
MH()OPMAITMOHHBIX KOMIIETEHIIUM 00y4aroerocs, ero rOTOBHOCTH K KM3HU B YCIIOBHSIX
pa3BHUBaromerocss WHOOPMAIMOHHOTO OOIIeCTBA W BO3PACTAIONICH KOHKYpPEHIIUU
Ha pbhIHKE Tpynaa. B cBsa3u ¢ atuMm u3yudenue uHpopmatuku B 10—11 kmaccax AOMKHO
00ecneunTh:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHMS, OCHOBAHHOTO Ha TMOHHMAHUM POJHU
uH(OpMaTHKH, HHPOPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJOTUHA B COBPEMEHHOM
OOIILIECTBE;

c(hOpMUPOBAHHOCTH OCHOB JIOTUYECKOTO U ANITOPUTMUYECKOTO MBIIIJICHUS;



c(OpMUPOBAHHOCTh YMEHUN pa3anyaTh (PakThl U OLEHKU, CPABHUBATH OLIEHOUHBIE
BBIBOJIbI, BUAETh HUX CBSI3b C KPUTEPUSMU OLIEHUBAHUS M CBA3b KPUTEPUEB
C ompeAecnEHHON CHUCTEMOW IIEHHOCTEW, MPOBEPATh HA JOCTOBEPHOCTh M 000OIATH
uH(pOpPMAIIHUIO;

c(OPMUPOBAHHOCTH MPEACTABICHUN O BIUSHUM HH(OPMALMOHHBIX TEXHOJOTHI
Ha JKH3Hb 4YEJOBEKa B OOIIECTBE, IMOHUMAHUE COLMAJIBHOTO, 3KOHOMHYECKOTO,
HOJUTHUYECKOTO, KYJIbTYPHOTO, FOPUIUYECKOrO, MPUPOAHOIO, SPrOHOMUYECKOTO,
MEAMIIMHCKOTO U (PU3NOJIOTUYECKOTO KOHTEKCTOB HHPOPMAITHOHHBIX TEXHOJOTHH;

MPUHATUE MPABOBBIX M 3TUYECKHX AaCHEKTOB HH(POPMALMOHHBIX TEXHOJIOTHUH,
OCO3HAaHUE OTBETCTBEHHOCTH JIIOACH, BOBJICUEHHBIX B CO3JaHUE U HCIOJIb30BAHUE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE HHPOPMAIIHH;

CO3/IaHHE€ YCJIOBHM JUIsl pa3BUTHs HABBIKOB Y4eOHOH, IPOEKTHOH, Hay4dHO-
UCCJIEIOBATENIbCKOM M TBOPYECKOM  JEATEIBHOCTH, MOTHUBAIMM  OOYyYarolIuXcs
K CaMOpPa3BUTHIO.

B conepxxanun yueOHoro mnpeamera «MHpopMaTukay BBIAEISIOTCA YEThIPE
TEMaTUYECKHUX pa3zela.

Paznen «ludpoBas rpaMOTHOCTH OCBSILIEH BOIIPOCAM YCTPOICTBA KOMIIBIOTEPOB
U JIpYyTUX DJEMEHTOB IM(GPOBOTO OKPYKEHHs, BKIKOYAs KOMIBIOTEPHBIE CETH,
UCIIOJIb30BAHUIO CPEJICTB  OINEpAlMOHHOM cucrteMel, pabore B cetu HHTepHer
U UCIIOJIb30BaHUIO HHTEPHET-CEPBUCOB, HH(POPMAIIMOHHON 0€30I1aCHOCTH.

Paznen «Teopernueckre OCHOBbI MHPOPMATUKWY» BKIIOYAET B CEOsl MOHATUHHBIN
anmapaT MH(OPMATUKH, BOMNPOCHl  KOAUPOBAaHUS  HH(MOpPMALIMK, HU3MEPEHUs
UH(OPMAIMOHHOTO O00BEMA JaHHBIX, OCHOBBI alNreOphbl JIOTHKM W KOMIIBIOTEPHOTO
MOJIEJINPOBAHMUS.

Paspgen «AnropurMsl W IIPOrpaMMHUpPOBAHHUE)»  HANPABIEH Ha  Pa3BUTHUE
QITOPUTMHYECKOTO MBIIIJIEHUS, Pa3pad0TKy aJrOPUTMOB M OLIEHKY HMX CIIOHOCTH,
(GopMUpOBaHHE HABBIKOB pEaJU3allMy MPOrpaMM Ha A3bIKAX MPOrpaMMHUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «HpopMallMOHHBIE TEXHOJOTMW» MOCBSMIEH BOMpPOCAaM MPUMEHEHUs
UH(POPMALMOHHBIX TEXHOJIOTUH, pPEaTM30BaHHBIX B TMPUKIAIHBIX TPOrPaMMHBIX
NPOJAYKTaX M WHTEPHET-CEpBHCAX, B TOM WYHCII€ B 3aJayax aHaiu3a JaHHBIX,
MCIOJIb30BAaHUIO 0a3 TaHHBIX U 3JIEKTPOHHBIX TaOJIUIL ISl pELIeHUs MIPUKIaIHBIX 3a/ady.

B npuBenéHHoMm panee coxaepxkaHuu ydeOHoro mnpeamera «MHpopMatukay
KYPCUBOM BBIJICJICHBI JIOMOJHUTEIbHBIE TEMbI, KOTOPbIE HE BXOAST B 0053aTENIbHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT OBbITh MNPEIJIOKEHbl I H3Y4YEHUS OTAEIbHBIM
MOTHUBHUPOBAHHBIM M CTIOCOOHBIM 00YYaAIOIIIAMCS.

VYrnyOnéHHbli  ypOBEHb U3YUYECHUS UH(GOpPMaTUKU pPEKOMEHyeTCs
JUIS ~ TEXHOJIOTUYECKOTO  Mpo(uiis,  OPUEHTUPOBAHHOTO Ha  HWHXXEHEPHYIO
U  UHQOpPMALMOHHYIO c(depbl AeATENbHOCTH. YTIyOJIEHHBIM YpOBEHb H3yUYCHUS
uHpopMaTUKA  OOECNEeYMBaeT: TMOJArOTOBKY OOYy4YaloIIMXCAd, OPUEHTUPOBAHHBIX
Ha CIEUUAIbHOCTU B 00J1aCTH MH(POPMAIIMOHHBIX TEXHOJIOTHNA U MH)KEHEPHbIE



CIIEIIMAIIBHOCTH, YYaCTUE B MPOCKTHOW M UCCIEOBATENBCKOMN AEATEIIbHOCTH, CBA3aHHOU
C COBPEMCHHBIMU HANpPaBJICHUAMH OTpaciX HWH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, TOATOTOBKY K Y4YacTHIO B OJMMIMANax W caade EmuHOro
roCyJapCTBEHHOTO 9K3aMeHa 10 MHPOPMATHKE.

[TocnenoBaTenbHOCTh U3YUYCHHUS TEM B Mpejiesiax OJIHOTO roja OOy4eHHUsS MOXKET
OBITh U3MEHEHA 10 YCMOTPCHUIO YYHTENS MpPH IOATOTOBKE paboyell MmporpaMMbl
U TIOYPOYHOTO TIJIAHUPOBAHMUS.

O6muiee uncno yacoB Juis u3ydenust nHpopmatuku — 272 yvaca:B 10 xiacce — 136
yacoB (4 gaca B Hezemio), B 11 kimacce — 136 yacoB (4 Jaca B HEZIEII0).



COJEPXAHHUE OBYYEHUS'

10 KJIACC

Hu¢posas rpaMOTHOCTH

TpeOoBaHus TEXHUKH OE30MACHOCTH M THUTHEHBI MPU paboTe ¢ KOMIBIOTEpAMU H
JIPYTUMHU KOMITOHEHTaMH ITU(DPOBOTO OKPYKEHUSI.

[TpunIUTIEI PaObOTHI KOMITBIOTEPOB M KOMITHIOTEPHBIX CHCTeM. ApxuTektypa (HoH
Heitmana. ['apsapockas apxumexkmypa. ABTOMaTUYECKOE BBIMOJHEHUE MPOTrPaMMBbI
nporieccopoM. OnepaTuBHasi, IOCTOSIHHAS U AOJTOBpEMEHHAas naMaTh. OOMEH TaHHBIMU
¢ nomo1bio uH. KoHTposuiepbl BHEMIHUX YCTPOUCTB. [IpsmMoi AOCTYI K HaMATH.

OcCHOBHBIC TEHACHIIMU Pa3BUTUA KOMIIBIOTEPHBIX TexHojoruid. I[lapannensHbie
BbIUMCIIEHUA. MHoromnpoueccopHbelie cucteMbl. CynepkoMnbeloTepsl. PacnpenenéHHbie
BBIYHMCIIUTEILHBIE CUCTEMBI M 00paboTKa OOJBIINX JaHHBIX. MoOUJIbHBIE ITUGPOBHIC
YCTPOMCTBA W HMX pOJb B KOMMYHHUKaUUsX. BCTpOeHHbIE  KOMIIBIOTEPHI.
MukpokoHTpoJuiepbl. Po60TH3MpOBaHHBIE POU3BO/ICTBA.

[IporpamMHOe oOecrieueHre KOMITBIOTEPOB W KOMIBIOTEPHBIX CHUCTEM. Bujb
nporpaMMHOro obecnedeHuss M uxX HazHadyeHue. OCOOEHHOCTH MPOTPAMMHOIO
obecrieueHrs MOOMIBHBIX yCcTpoicTB. [lapannensHoe nporpammupoBanue. CucreMHOe
nporpamMmHoe  obecrniedueHue. OrnepaluoHHbIE CUCTEMbl. YTUIUTHL.  JlpaiiBepbl
ycTpoicTB. MHCTAIIAIUS U ACMHCTAIIISAIMS IPOTPAMMHOTO 00€CIIeUeHUSI.

QaitnoBbie cucteMbl. [IpuHIMOBI  pa3MmelieHuss W WMEHOBaHUS  (aiijoB
B A0JroBpeMeHHOM namatu. [1labnonsl Ay onucanus rpyni (aisos.

[Iporpammuoe obOecneyenue. JlureH3upoBaHue MPOrPAMMHOTO OOECTICUECHHMS
u 1udpoBeIx pecypcoB. [IpompuerapHoe u cBOOOJHOE MpOrpaMMHOE OOecIeYeHUeE.
KoMMepueckoe 1 HEKOMMEPYECKOE HCIOIb30BAHUE MPOTPAMMHOTO OOECTICUeHUS
u udpoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBaeMas 3aKOHOJATEILCTBOM
Poccuiickon ®enepanuu 3a HENPAaBOMEPHOE  MCIIOJIBb30BAHUE  IPOrPAMMHOTO
obecrieueHus U UPPOBBIX PECYPCOB.

[IpyHIMIOBI TOCTPOEHUS W amnmnapaTHbIE KOMIIOHEHTbI KOMIBIOTEPHBIX CETEM.
Cereble potokoiibl. Cetb MHTEpHET. Anpecanus B cety HTepHeT. [IpoTokoibl cTeka
TCP/IP. Crucrema TOMEHHBIX HMEH.

Paznenenne |IP-cetm Ha moaceTw ¢ moMolbldo Macok mnojacereil. CereBoe
agMuHucTpupoBanue. IlojlyueHuWe JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hanmuuusi CBA3UM C y310M ceTd. OmpenesieHHe MapiipyTa JIBUKEHUS
MaKEeTOB.

Bunsr JIeSITEIbHOCTH B ceTu HNnTepner. CepBuchl HNuTepHerTa.
['eonndopmarmonHsie cUCTeMbl. | €0JOKAIIMOHHBIE CEPBUCHI PEATHLHOTO BPEMEHU
(Hampumep, JIOKalusg MOOWUIIBHBIX  TEJNe(POHOB, OINPEACIICHUE 3arpyKEHHOCTH
aBTOMArucTpaseil), ”HTEPHET-TOPTOBIISA, OPOHUPOBAHUE OUIIETOB U TOCTUHHUII.

1 o
I(ypcugo/w BBIJACJICH MAaTE€pUajl, KOTOPbIU HE ABJISACTCSA 00s13aTeIbLHEIM IIpyU U3Yy4YCHHUU U HE BXOAUT B COACPIKAHUC
HpOMe)I(yTO‘lHOI;‘I WA HTOTOBOMH aTTeCTally 10 NpeaAMETY.



['ocynapcTBeHHbIE AJIEKTPOHHBIE CepBUCHI W yciayrd. ColnualibHble CETH —
OpraHu3alys KOJUIEKTUBHOTO B3aWMOJACHUCTBUA U OOMeHa naHHbIMH. CeTeBOil STHKET:
npaBWia TMOBEJAEHUS B KuOeprpocTpaHcTBe. [IpobGreMa MNOATMHHOCTH TOJIYYEHHOU
uHpopmaruu. OTKPBITEIE 00pa30BaTEILHBIC PECYPCHI.

TexHOreHHblE M 3KOHOMUYECKHE YIPO3bl, CBA3aHHBIE C HCIOJIb30BAHHEM
UH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHONornid. OO0mme npoOiaemMbl 3alluThl
uHbopMalmu 1 uHpopMaMOHHONH Oe3zomacHocTH. CpencTBa 3amuThl UH(pOpMaMU
B KOMIIbIOTE€paX, KOMITBIOTEPHBIX CETSIX M aBTOMATU3UPOBAHHBIX WH(GOPMAIMOHHBIX
cucrtemax. [IpaBoBoe oOecrneyeHue WHOOPMALMOHHOW OE€30MACHOCTH. eKMpPOHHAS
yugpposas noonuces, cepmuguyuposanHvle caimsol u OOKYMeHMbL.

[IpenoTBparieHre HeCaHKIIMOHUPOBAHHOTO IOCTYIA K TUYHON KOH(PHUIACHIIMATHHON
uHbOpMaIK, XpaHALIEHCS Ha IEPCOHAIBHOM KOMITbIOTEPE, MOOMIIBHBIX YCTPOUCTBAX.
BpenonocHoe nmporpamMmHoe obecnedeHre U crnocoObl 0OpbObl ¢ HUM. AHTUBHPYCHBIE
nporpammbl. OpraHuzanus JUYHOTO apxuBa HMH(opMmanuu. Pe3sepBHOE KOMUpPOBAHHE.
[TaponbHas 3ammTa apXuBa.

[udpoBanue nanHpix. CUMMETpUYHBbIE U HecUMMeETpUuHble MWHUQPbL. [udpsr
npocroi 3amensl. [udp Lezapsa. upp Buxenepa. Anropurm mmdposanus RSA.
Cmeeanoepadgusi.

Teopernueckne 0CHOBbI HH()OPMATHKH

Nudopmanus, nganuele u 3HaHus. MHbopManmnoHHBIE TPOIECCH B MIPUPOJIE,
TEXHUKE U 00ILIECTBE.

HempepbiBHBIE ¥ JIUCKPETHBIE BEIMYMHBI M  CcUTHaIBL. HeoO0xoamMocTh
JUCKpEeTH3alry MHGOPMALIUU, IPEeIHa3HAYEHHOM JIs1 XpaHEHUs, TIepeladyu 1 00pabOTKU
B IIU(POBBIX CUCTEMAX.

JIBonuHO€E KOoMpoBaHUe. PaBHOMEpPHBIE U1 HEPABHOMEPHBIE KOJIBI. [[ekoaupoBanue
COOOIIICHUH, 3alMCaHHBIX C TIOMOINBI0 HEPABHOMEPHBIX KOAOB. YcioBue @DaHo.
[loctpoeHne  OOHO3HAYHO  JEKOAUPYEMBIX  KOJOB C  IIOMOLIBKO  J€epeBa.
I'pagh An.A. Mapkosa. Enunuiipl u3aMepeHus: koindectBa uHpopManuu. AQaBUTHBIHI
MOJIXOJT K OIIEHKE KOJIMYeCTBa MH(POPMAIIUH.

Cuctrembl cuucienus. Pa3BépHyTas 3amuch 1ENbIX W JPOOHBIX YHUCEN
B TIO3UIMUOHHOM cuctemMe cuuciaeHud. CBOWCTBAa TMO3WIIMOHHON 3alUCH YuUCHa:
KOJIMYECTBO LU(p B 3amucH, MPU3HAK JEIMMOCTA YHUCIa HAa OCHOBAaHUE CHUCTEMBI
CUHMCJICHHs. AJITOPUTM TE€peBojia IEJOro uucia U3 P-UYHOW CHUCTEMBI CUMCICHUS
B JICCATUYHYIO. AJITOpUTM TMepeBoja KOHEYHOW P-wvHOW apoOu B JCCATUUHYIO.
AJTOpPUTM MEpeBO/a LIEJIOr0 YUCIA U3 JECATUYHOM CHCTEMBI CUMCICHHS B P-UuHylO.
[lepeBon KoHEWHOW necATHUYHON ApoOW B P-wunyro. J[BowuHas, BochbMepUYHAs H
MIECTHAAIIATEPUYHAS CUCTEMbI CYHCIICHUS, CBA3b MEXIy HHUMH. ApupMETHUYECKHE
omnepanuy B IMO3ULIMOHHBIX CUCTEMaX CUUCIECHUSA. [pouyHas ypasHo8eweHHas cucmema
cuucnenus. [{8ouuHo-0ecamuynas cucmema C4ucieHus.

Komuposanue texcroB. Komuposka ASCIIL. OgnoOaiitHbie KOaupoBKu. CTaHmapT
UNICODE. Koauposka UTF-8. Onpenenenne nHGopMaimoHHOTO 00bEMa TEKCTOBBIX
COOOILIEHUH.



KoaupoBanue uzobpaxenuii. OueHka MHPOPMAIMOHHOTO 00BEMA rpaduueckux
JAHHBIX IIPU 33JJaHHBIX Pa3pELEHUH U IITyOMHE KOAUPOBaHUS 1IBeTa. L[BeTOBBIE MOAEIH.
BextopHoe koampoBanue. ®opmatel rpaduueckux QaitnoB. TpéxmepHas rpaduka.
®pakranpHas rpaduka.

KoaunpoBanue 3Byka. Onenka HHPOPMAIMOHHOTO OO0OBEMA 3BYKOBBIX JaHHBIX
IIPU 33JaHHBIX 4aCTOTE AUCKPETU3ALNHN U Pa3psAIHOCTH KOJIUPOBAHUS.

Anrebpa soruku. lloHaTtne BbIcKaspiBaHMs. Bpicka3biBaTelbHbIE  (DOPMBI
(mpenukatel). KBaHTOPHI CyIIECTBOBAHUS U BCEOOIIIHOCTH.

Jlornueckue omnepanuu. Tabmuipel HUCTUHHOCTH. Jlormueckue BbIpaXKEHHUS.
Jlormueckue ToxkaecTta. JloKa3aTelbCTBO JIOTUYECKUX TOXKAECTB C MOMOILIBIO TaOJIHUIL
VCTUHHOCTH. JIornueckue onepanuu 1 ornepanuy HajJ MHOKECTBAMM.

3akoHbl anreOpbl JIOTUKK. OKBHUBAJIEHTHBIE MPEOOpa3OBaHUsA JIOTHUYECKHUX
BBIpaKEHU. Jlornueckne ypaBHEHHsI U CUCTEMBI YPAaBHEHMIA.

Jlornyeckue QyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX
(GyHKUHNA OT KOJIMYECTBA apryMeHTOB. [1oHbIe CUCTEMBI IOTHYECKHUX (DYHKIIHM.

Kanonunueckue popmsbl toruyeckux BolpakeHUN. COBEpLICHHbIE TU3bIOHKTUBHBIE
U KOHBIOHKTHBHBIE HOPMAJIbHBIE (POPMBI, AITOPUTMbI MX MOCTPOEHUS MO TabIULE
VCTUHHOCTH.

Jlornyeckne 37MeMeHTBI B cocraBe Komnbrorepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii  cymmarop. lloctpoeHne cxeM Ha JOTHMYECKMX — 3JIEMEHTax
0 33aJaHHOMY JIOTMYECKOMY BBIPAXKEHUIO. 3alliCh JIOTHYECKOTO  BBIPAKCHUS
0 JIOTUYECKOU cxeme. MuKkpocxemvl u mexHoa02usi ux npou3eo0cmad.

IIpeacraBieHye LEIbIX YUCEI B TaMATH KOMITbIOTEpA. OrpaHMYEHHOCTh IHANa30Ha
Yyycel IPU OrPAaHMYEHUH KOJM4YecTBa paspsnaoB. llepenonHeHune pa3psgHON CETKH.
be33HnakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT. /IBOMYHBIM JTOMOJHUTEIBHBINA KO
OTPULIATEIIBHBIX YUCEIL.

[TobutoBble  jormyeckue omnepamuu. Jlornueckuit, apudpmMeTuueckuii u
nukimyeckuit capuru. [ludpoanue ¢ moMoIIb0 MOOGUTOBOM ONEPALIMH «UCKITIOYAIOIIIEE
NJIN».

[IpeacraBieHre BEIIECTBEHHBIX YHMCEN B MaMsITH KOMIbIOTEpa. 3Hayallas 4acTb
U TOpSNOK uucia. Jluama3oH 3HayeHUl BELIECTBEHHbIX uucen. [IpoGnemsl
XPAaHEHMs BELIECTBEHHBIX YMCEJ, CBSI3aHHBIE C OIPAaHUYEHUEM KOJIMYECTBA Pa3psiOB.
BelmoniHeHne onepaiuii ¢ BEIIECTBEHHbIMM  YHMCJIAMH, HAKOIUIEHHE  OLIMOOK
IIPU BBIYUCIICHUSX.

AJITOPUTMBI U IPOrPAMMHUPOBAHHUE

OmnpeneneHre BO3MOXKHBIX pE3YyJIbTaTOB pPabOThl MPOCTEUIIHUX aJTOPUTMOB
YIPABJICHUS UCTIOJIHUTEISIMHU U BBIYMCIUTEIBHBIX AJITOPUTMOB. OTpeiesieHne NCXOJHBIX
JAHHBIX, TPU KOTOPBIX AJITOPUTM MOXET JaTh TPEOyeMblid pe3yJbTar.

Otanbl penieHus 3aJad  Ha KoMIbloTepe. MHCTpyMeHTanbHbBIE CpelncTBa:
TPAHCIATOP, OTIAAUUK, MPOPUIUPOBIIMK. KoMmusus 1 UHTEpHpeTausl MporpaMM.
BuprtyanbHble MallIUHBL.



WNurerpupoBanHas  cpepa  pa3paboTku.  MeTonbl  OTJIaAKd — MPOTPaMM.
Wcnonb3oBanue TpacCUpoBOYHBIX Tabmui. Othnagounblii  BeiBoA. [lomarosoe
BBITIOJTHEHUE TTpOoTrpaMMbl. Touku octaHoBa. [I[pocMOTp 3HaUYEHUI TEPEMEHHBIX.

S3pik  mporpammupoBanus  (Python, Java, C++, C#). Tunsl JaHHBIX:
LEJIOYMCIICHHbIC, BEIECTBEHHbIC, CUMBOJIbHBIC, Joruueckue. BerBienusa. ClioxHbIe
ycnoBus. lluknel ¢ ycmoBueM. Lukiel mo mnepeMeHHOW. B3anmo3amMeHsIeMOCTb
pa3IMYHBIX BUAOB LHUKJIOB. MIHBapuaHT nukia. CocTaBieHUE IUKIIA C UCIOJIb30BAHUEM
3apaHee ONpeeIEHHOrO MHBapHaHTa LIUKIIA.

JlokyMeHTHpOBaHME mporpamM. Hcnonb3oBanue koMmeHTapueB. Iloaroroska
ONMCAHUS IPOTrPaMMBbl U UHCTPYKLIMH JJISI IOJIb30BATEIS.

AnropuTMBl  00pabOTKM HaTypalbHBIX YHCEJ, 3alUMCAaHHBIX B MO3UIIMOHHBIX
CHUCTEeMaX CUHCICHMs: pa3OMeHHe 3amucu 4YHuciia Ha  OTIEIbHBIE  IHQPHI,
HAaXOXXJEHUE CYMMbl U TMPOU3BEACHHUS [HU(PpP, HAXOKICHUE MaKCUMAJIbLHON
(MUHUMATBHON) TUDPHI.

HaxoxxneHune Bcex MpOCTBIX YHMCEN B 3aJaHHOM Jauana3oHe. lIpencraBienue
yucia B BHJIE HAOOpa MPOCTBIX COMHOMKUTENEH. AJTOpUTM OBICTPOro BO3BEIECHUS
B CTCIICHb.

OOpaboTka nmaHHBIX, XpaHsamuxcs B dainax. TekcToBele W JBOUYHbBIC
daiinbl. daitioBeie nepeMenHble ((ainoBbie ykazarenu). Urenue u3 daiina. 3anuch
B (haii.

Pa3buenune 3amaun Ha noazanauu. llogmporpammbl (Tpouenypbl U (DYHKLHH).
Pexypcus. PekypcuBnble 00beKThI ((ppaktainsl). PekypcuBHbIle nporienypbl U GyHKIUH.
Hcnonb3oBaHue cTeKa JUisl OpraHu3aluy PEKYPCUBHBIX BHI30BOB.

Hcnonb3oBaHne  CTaHAAPTHOM  OMOMMOTEKHM  sI3bIKa  MPOTPAMMHUPOBAHUS.
[ToaxmroueHne OMOIMOTEK MOAMPOrPaMM CTOPOHHHX MPOU3BOAUTENCH. MOTynbHbIN
IPUHIUI TOCTPOESHUS IPOTPAMM.

Yucnennble MeToabl. TouHOE W MPUOIMKEHHOE pelleHHs 3anadyu. YucieHHble
METOJbl pELICHUS YpaBHEHWiI: Meron mepebopa, METOJI TOJOBHUHHOIO JIEJICHHUS.
[TpubnnkEéHHOE BHIYMCICHHE JJIMH KPUBBIX. Boruncienue miomaaei puryp ¢ moMoIibro
YUCJIEHHBIX METOAOB (METOI MPSIMOYTOJIBHUKOB, MeTO1 Tpaneuuii). Ilonck Makcumyma
(MMHUMYMa) (PYHKLIHUN OJTHOM MEpEeMEHHON METOJOM MOJIOBUHHOTO JEJIECHUS.

OO0paboTka  CHMBOJBHBIX  JaHHBIX.  BcTpoeHHble  (yHKUMHM — fA3bIKa
MPOTrPAMMHUPOBAHUS JJIT OOpaOOTKM CHUMBOJIBHBIX CTPOK. AJTOPUTMBI 00paOOTKH
CHUMBOJIBHBIX CTPOK: MOJACYET KOJMYECTBA MOSBICHUI CHMBOJIa B CTPOKE, pa30OHeHue
CTPOKH Ha CJIOBa IO MPOOEIbHBIM CUMBOJIAM, ITOMCK MOACTPOKU BHYTPH JAHHOUN CTPOKH,
3aM€Ha HaWUJCHHOM IMOJICTPOKHU Ha JPYTyHO0 CTPOKY. I 'eHepanus Bcex CIOB B HEKOTOPOM
andaBuTe, yIOBIETBOPSIONIMX 3aJlaHHBIM oOrpaHuueHusM. I[IpeoOpa3zoBanue umcia
B CUMBOJIbHYIO CTPOKY M OOpaTHO.

MaccuBel ¥ MOCJIENOBATEILHOCTH  4Hcell. Bpruucienue  0000MEHHBIX
XapaKTEPUCTHUK 3JEMEHTOB MAacCCUBA WJIM YUCIIOBOM IMOCJIEI0BATEILHOCTH (CYMMBI,
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MPOU3BEICHUS, CpPEAHET0 apu(PMETHIEeCKOro, MHUHUMAIBHOTO ¥ MaKCHMaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA HJIEMEHTOB, VAOBJICTBOPSIONIMX 3aJaHHOMY YCIIOBHIO).
JIMHEeNHBIM NOMCK 3aJIJaHHOTO 3HAUYCHUS B MAaCCHUBE.

CoptupoBka ogHOMEpHOTO MaccuBa. lIpocTbie MeTOABl COPTHUPOBKU (METO.
ny3bIpbKa, METOJ BbIOOpa, COpTUpOBKa BcTaBKamu). CopTHpoBKa ciusiHuEM. beicTpas
coptupoBka maccuBa (amroput™ QuickSort). JIBOMYHBIH TOMCK B OTCOPTHPOBAHHOM
MacCHBE.

JIByMepHbIe MacCUBBI (MAaTpUIIbl). AITOPUTMBI 0OPAOOTKH JBYMEPHBIX MAaCCHBOB:
3aMOJTHEHHUE IBYMEPHOT'O YMCIOBOIO MAaCCHBA M0 3aJaHHBIM IIPaBHJIAM, IIOMUCK DJIEMEHTA
B JBYMEPHOM MAacCHBE, BBIYHCICHHE MaKCHUMyMa (MUHMMYyMa) U CYMMBI 3JIEMECHTOB
JBYMEPHOT'O MAacCHBa, IEPECTAHOBKA CTPOK U CTOJIOIIOB JBYMEPHOTO MacCHUBA.
Paspabomra npocpamm ons pewenus npocmuix 3adau aumaausa OanHwvlx (ouwucmka
OAHHBIX, KIACCUDUKAYUS, AHATIU3 OMKTOHEHUIL).

HNudopmanuoHHbie TEXHOJIOT U

TekctoBeiii mporeccop. PenaktupoBanue u ¢opmatupoBanue. I[IpoBepka
op¢orpadpuu u rpaMmmatuku. CpencTsa OMCKa U aBTO3aMEHBI B TEKCTOBOM IIPOLIECCOPE.
Hcnonp3oBanue ctwie. CTpyKTypUpPOBaHHBIE TEKCTOBBIE JTOKYMEHTBL. (CHOCKH,
ornasneHue. KomnekruBHas paborta ¢ JoKymMeHTaMu. MHCTPYMEHTHI peLieH3uPOBaHUS
B TEKCTOBBIX Ipoueccopax. O6maunble cepBuchl. JlemoBas mnepenucka. Pedepart.
[IpaBuna UUTUPOBAHHMS MCTOYHHUKOB U OQOpMIIEHUS OMONIHOrpa@UUEecKUuX CChUIOK.
OdopmieHue crucka JUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKON TEKCTA.
TexHnueckue cpercTsa BBOJA TeKcTa. CrieMaIM3upOBaHHBIE CPENCTBA PEAAKTUPOBAHUS
MaTeMaTUYECKUX TEKCTOB.

Ananu3 naHHbIX. OCHOBHBIE 3a/a4d aHaIW3a JaHHBIX: IPOTHO3UPOBAHME,
KJacCU(pUKalus, KiIacTepu3alus, aHaIu3 OTKIoHEeHUH. [locnenoBaTenbHOCTh petieHUs
3aJlay aHaJIn3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLICHKA Ka4eCTBA JIaHHBIX,
BbIOOP W/WJIM MOCTPOEHUE MOJENH, PeoOpa3oBaHue JAaHHBIX, BU3yalIU3alUs JaHHbBIX,
UHTEpHpeTanns pe3yiapTaToB. IIporpammHele  cpeacTtBa M MHTEPHET-CEPBUCHI
UIsl 00pabOTKK M MpeacTaBieHusl AaHHbIX. bosbliue nanHele. MammHHOE OOydeHHE.
Humennexmyanouviti ananus OaGHHbIX.

AHanu3 JaHHBIX C TOMOIIBIO AJIEKTPOHHBIX TaOIUL. BblurciieHre CyMMBbI, CPETHETO
apupMeTUIECKOTro, HauOOJIbIIETO (HAMMEHBIIIETO) 3HAUEHUs Auarna3oHa. Beruucienue
kodddummenTa Koppensiue  JIBYX pSAOB JaHHBIX. [locTpoeHme CTONOYATHIX,
JMHENYaThIX U KPYroBeix nuarpamm. [loctpoenune rpadukos Qpynkiuii. [logdbop muaum
TPEHJa, PELIEHUE 3a/1a4 IPOTHO3UPOBAHUSI.

YucneHHoe pelieHre ypaBHEHUH ¢ MOMoIIbI0 oaoopa napamerpa. OnTumMu3anus
KaK TIOMCK HaWIydllero pelieHuss B 3aJaHHbIX YycioBusax. lLlemeBas ¢yHkius,
orpanudeHus. JIokanpHble M rI00aJbHBII MHUHUMYMbI L€lI€BOM (QyHKIuuU. PemieHue
3aJ1a4 ONTUMHU3ALUHU C TIOMOILBIO AIEKTPOHHBIX TAOJIHII.
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11 KJIACC

Teopernyeckue 0CHOBbI HHPOPMATUKHU

Teopernyeckrue MOAXOAbI K OLIEHKE KOJWYECTBA HHQPOpMalUU. 3aKOH
annutuBHocTH uHGpopmarmu. Dopmyna Xaptiu. HWudbopmarnuss U BEepOATHOCTb.
®opmyna [llenHoHa.

Anroputmbl cxxatus gaHHbIX. AnroputM RLE. Anroputm Xaddmana. Anroputm
LZW. Anroputmsl C:kaThsi JAaHHBIX C MOTEPSIMU. Y MEHbBIIICHUE TIIyOUMHBI KOAUPOBAHUS
nBeta. OcHOBHBIE Hjen anropuTMoB cxkatus JPEG, MP3.

CkopocTe  mepenauu JAHHBIX. 3aBUCUMOCTh BpEMEHU nepenayn
oT MH(pOpPMAIIMOHHOTO 00BbEMA NAaHHBIX M XapaKTEPUCTUK KaHama cBs3u. [lpuumHb
BO3HMKHOBEHUS OIIMOOK IMpH nepeaade qaHHbiX. Kospl, mo3Bossitonie oOHapyKUBaTh U
UCIIPaBJIATh OIIMOKM, BO3HHUKAIOIIME TPHU Tepenaye AaHHbIX. PaccTosiHue X>MMuUHTA.
Konuposanue ¢ mopropenrem 6utoB. Koabr XoMMuHra.

Cucrembl. KoMnoHeHTHI cucTeMbl U MX B3aumozeicTBue. CucteMHbIl 3((exT.
VYnpasiienue kak ”HPOpMaMoHHbIH npouecc. OOpaTHast CBSI3b.

Monemn wu wmopenupoBanue. lLlens moapenupoBanus. COOTBETCTBUE MOJAEIHU
MOJIEIUPYEMOMY OOBEKTY WM Tpoleccy, Lenu MoaenupoBanus. Dopmanuszarnus
MPUKIIAIHBIX 337a4.

[IpeacraBnenue pe3yJbTaTOB MOJECIUPOBAHUSA B BHUJIE, YIOOHOM JJI BOCHPUATHS
yenoBekoM. ['paduueckoe npecTaBieHue JaHHBIX (CXEMbl, TaOJIHIlbl, rpaduKn).

I'padbr. OcHoBHBIE OHATHS. Buabl rpagoB. Onucanue rpadoB ¢ HOMOLIBIO MaTPHII
CMEXHOCTH, BECOBBIX MaTpPHII, CIIUCKOB CMEKHOCTHU. Perienne aropuTMUYecKHX 3a/1ad,
CBSI3aHHBIX C aHAJIM30M TpadoB (MOCTpPOECHHE ONMTUMAIBHOTO MYyTH MEXIY BEpIIMHAMHU
rpada, ompeneneHWe  KOJWMYECTBA  PAJIMUHBIX IMyTEH  MEXIAy BepUIMHAMU
OPUEHTUPOBAHHOTO AlIMKINYECKOTro rpada).

HepeBbs. bunapHoe pgepeBo. JlepeBbs moucka. CnocoObl 00xona Jepesa.
[IpencraBnenne apuPmMeTHUECKUX BBIPAKEHHUI B BUIE IepeBa. J{UCKpETHBIE UTPBI IBYX
UTPOKOB ¢ NoTHOU nHpopmarueit. [loctpoenue nepesa nepedopa BapuaHTOB, ONKMCAHUE
CTpaTerud Wrpbl B TaONMMYHON ¢dopme. BBIMTpHIIHBIE W MPOUTPHINIHBIE MO3UIIUU.
BriirpeliiHbie cTpaTerum.

CpencrBa HMCKyCCTBEHHOro uHTeiiekTa. (CepBUCHI MAIMHHOIO NEPEBOAA
U pacrno3HaBaHus ycTHOW peur. KorHutuBHble cepBuchl. MneHTudukanms v MOUCK
n300paxkeHui, pacroznaBanue jul. CamooOyuaromuecs cucrteMbl. MckyccTBeHHbIN
UHTEUIEKT B KOMIBIOTEPHBIX Hrpax. lcrnosgp30BaHME METOJOB HCKYCCTBEHHOIO
UHTEVIEKTa B OOydalmMx cucremax. lcrnoiab30BaHHE METOJOB HMCKYCCTBEHHOI'O
UHTENIeKTa B  poOoToTexHuke. WHrepHer Bemeid. IlepcnexkTuBbl  pa3BUTHS
KOMITBIOTEPHBIX MHTEIUIEKTyalIbHbIX cucTeM. HelipoHHbie ceTu.

AJITOPUTMBI U IPOTPAMMUPOBAHUE
dopMmanuzaums NMOHATUSA anroputMa. MammHa TerOpHHTa Kak yHUBEpPCaJbHAs
Mozenb Berunciaenui. Tesuc Yépua—Twropunra. Mawuna [locma. Hopmanvholre
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aneopugmvl Mapkosa. Aneopummuuecku Hepazpewiumvle 3aoayu. 3adava 0CmaHosa.
Hegoszmoorcnocmv asmomamuueckoii omaaoku npocpamm.

OreHka CI0XHOCTH BBIYUCICHUN. Bpems paboThl 1 00bEM HCIIONB3YEMOM MaMATH,
UX 3aBUCUMOCTb OT pa3Mepa UCXOIHbIX IaHHbIX. OlIeHKa aCUMITOTHYECKON CII0KHOCTHU
QITOPUTMOB. AJITOPUTMBI TIOJIMHOMHUAIBHOU cliokHOCTU. [lepeGopHbIe aaropUTMBI.
[TpuMeps! pa3NTUYHBIX AITOPUTMOB PEIICHUS OJJHOU 3a7au, KOTOPhIE UMEIOT Pa3InuHyIO
CJIOKHOCTb.

[Torck mpOCTHIX YKCEN B 3aJlaHHOM JMANa3oHE C MOMOIIbIO AITOPUTMA «PEIIETO
OpatocheHay.

MHuoropa3zpsiaHbie 1enble Yhciia, 3aa4u JUIMHHOW apu(METUKH.

CrnoBapu (acconmaTUBHBIE MAacCCUBBI, 0TOOpaxkeHus1). Xam-radnuiibl. [loctpoeHue
al(paBUTHO-4aCTOTHOTO CIIOBApS JIJIs 33JAHHOTO TEKCTA.

Ananuz mexcma Ha ecmecmeeHHoOM A3biKe. Buvloenenue nocnedosamenvrocmeii
no wiabaony. Pecynapuvie svipaxcenus. Yacmommuwiii ananus.

Creku. AHamu3 MNpaBUIBHOCTH CKOOOYHOTO  BbIpaKEHUs.  Bpluucienue
apu(pMETHYECKOr0 BBIPAKEHUS, 3alIMCAaHHOTO B NOCT(PUKCHON (hopMme.

Ouepenu. Mcnionp3oBaHue odepeau sl BPEMEHHOTO XpaHEHUS IaHHBIX.

Cesaznvle cnucku. Peanuzayus cmeka u ouepeou ¢ nOMOowbIo C8A3HbIX CNUCKOS.

Anroputmel  Ha Trpadax. IlocTpoeHHMe MUHUMAIBLHOTO OCTOBHOIO JepeBa
B3BEIICHHOTO CBS3HOTO HEOopueHTUpoBaHHOTO rpada. O6xo0 cpaga 6 enybuny.
Obxo00 epagpa 6  wuUpumy. KomuuectBo  pas3muuHbIX  OyTed  MEXKIY
BEpIIMHAMU OPUEHTUPOBAHHOTO alUKIN4ecKoro rpada. Anroput™ JleMKCTpBI.
Aneopumm Dnotioa—Yopwanna.

JlepeBbst. Peanmusanus nepeBa C NMOMOIIBIO CCBUIOYHBIX CTPYKTYpP. JIBOMYHBIE
(bunapubie) gepeBbs. [locTpoenue JnepeBa I 3aJaHHOTO  aApU(PMETUUECKOTO
BbIpakeHUs. PexypcuBHbIe anroputMmbl oOxofa JnepeBa. lcmonb3oBaHue cTeka U
ouepenu st 00xoja AepeBna.

JlnHaMuueckoe MpOorpaMMHPOBAaHKE KaK METOJ PEIICHUS 3a7ad C COXpaHCHHEM
MPOMEXKYTOUHBIX pPe3yJbTaTOB. 3aJaud, pelIaeMble C TMOMOINBI0 JUHAMHYECKOTO
IPOrpaMMUPOBAHUSA: BBIUMCICHUE PEKYPCUBHBIX (DYHKUIMH, MOACUET KOJMYECTBA
BapHaHTOB, 33J]a4l ONTHUMH3AIIH.

[lonsitTue 00 OOBEKTHO-OPHUEHTHPOBAHHOM  MpOrpaMMupoBaHUU. OOBEKTHI
u kinaccel. CBoiicTBa M MeTONbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIA aHAIH3.
PazpaboTka mporpaMm Ha  OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO  IOAXOJA.
Wukarnicynsuus, HacleJoBaHue, MOJIUMOPPU3M.

Cpenst  ObicTpodi  pa3pabotrku  mporpamm. IlpoextupoBanue uHTEpdeiica
noJsib3oBatest. Vcrnonb30BaHue TOTOBBIX YIPABISAEMBIX 3JEMEHTOB AJI MOCTPOCHUS
uHTEepdeiica.

O0630p A3BIKOB TIporpamMmMupoBanus. [loHATHE 0 MapagurMax MPorpaMMHPOBAHHUS.
H3yuenue 6mopoco A3blka npocpammupo8anusl.
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HNupopManuOHHBIE TEXHOJIOTHH

Oranbl KOMIBIOTEPHO-MATEMATHYECKOIO0 MOJEIUPOBAHMS: IMOCTAHOBKA 3aJayH,
pa3paboTka MOJENH, TECTUPOBAHHE MOJENH, KOMIBIOTEPHBIA SKCIIEPUMEHT, aHaJHU3
PE3yIBTAaTOB MOJEIUPOBAHU.

JluckpeTuzanus npyu MaTeMaTHYeCKOM MOJICJIMPOBAHUHN HENTPEPBIBHBIX MPOLIECCOB.
MonenupoBanue JIBUYKEHUS. MonenupoBanue OMOJOTMYECKUX CUCTEM.
MareMaTtnyeckre MOJIETU B SKOHOMUKE. BbIUHCIUTENbHBIE SKCIIEPUMEHTHI C MOJEISIMHU.

O6paboTka pe3yJabTaTOB IKCHEpUMEHTA. MeTo HauMeHbIINX KBaIpaToB. OleHKa

YHUCJIOBBIX MMAPAMETPOB MOJEIHPYEMBIX OOBEKTOB M IpoLeccoB. BoccraHoBiIeHUE
3aBUCHUMOCTEN MO PE3YIbTAaTaM SKCIIEPUMEHTA.

BeposaTtHocTHBIE MOJIEJIH. MeTtonabl Momnte-Kapiio. HmMuranunonnoe
MoenrpoBanue. CUCTEMBbI MAaCCOBOTO OOCITY KMBaHHUS.

Tabnuunbie (pensiroHHbIe) 0a3bl JaHHBIX. Tabnuia — npecTaBieHUE CBEACHUN
00 omHoTMHHBIX 00BekTax. Ilone, 3amucek. Kirou Tadmmiel. Pabora ¢ roroBoi 0a3oit
JAHHBIX. 3amnojHeHue O0a3bl JaHHbIX. [louCk, copTUpoBKa W (UIBTpALMS [IaHHBIX.
3anpockl Ha BBIOOPKY JAHHBIX. 3ampockl € NapamMeTpaMmu. BeluuciaseMble Moms
B 3aIIpOCaXx.

MuoroTabiuunbie 0a3bl AaHHBIX. TUIBI CBsI3ed Mexay TaOnuiamMu. BHemHwuit
kitou. [{enoctHOCT 6a3bl TaHHBIX. 3aPOChl K MHOTOTaOJINYHBIM 0a3aM JTaHHbIX.

OcHogHble npUHYUNbL HOpMauzayuu 6a3 O0aHHsIX. A3vik ynpasnenus oannvimu SQL.
Co3zoanue npocmvix 3anpocos Ha azvike SOQL na b160pKy 0anHbX U3 00HOU MAOIUYbL.

Hepenayuonnvie 6azvl 0anHvlx. Ikcnepmuule cucmembl

Nurepuer-npunioxenusd. [loHstue o cepBepHOM M KIMEHTCKOW 4YacTIX CauTa.
TexHOMOrusl «KJIUEHT — CEPBEP», €€ TOCTOMHCTBA U HenocTaTku. OcHOBHI si3bika HTML
n kackaaHbix Tabmun ctuwien (CSS). Cuenapuu Ha si3bike JavaScript. @opMbl Ha BeO-
CTpaHULE.

Pasmemienne BeO-caiiToB. Y ciayra XocTUHTa. 3arpy3ka (aiaoB Ha CailT.

BBon wu300pakeHUl C HCMOIB30BAHUEM PA3TUYHBIX I[HQPPOBBIX YCTPOUCTB
(uudpoBbIX (oToanmapaToB M MHKPOCKONOB, BHJIEOKAMEpP, CKAHEPOB MU APYIHX
yctpoiicTB). ['paduueckuit penaktop. Paspemenune. Kaapuposanuwe. WcnpasneHue
nepcrnektusbl. [ 'ucrorpamma. Koppekuus ypoBHeid, koppekuus nsera. O6eciBeynBanue
LBETHBIX H300paxeHuil. Peryms. PaboTa ¢ obnactamu. OUiabTpBhI.

MHuorocnoiiable  n3o00paxkeHusi. TekctoBble ciion. Macka cnosa. Kanambl.
Coxpanenue BbiicieHHONM oOnactu. [loaroroBka wiurOCTpanuii st BeO-CalTOB.
AHHUMHPOBaHHBIE U300paKEHUSI.

Bekropuas  rpaduka. IlpumutuBbl.  3MmeHeHwe  mopsaka — JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. [pynnupoBka. Kpusbie. ®opmaTbl BEKTOPHBIX
pucyHkoB. cnonbs3oBanne KOHTYpoB. BekTopuzalius pacTpoBbIX U300pasKeHUM.

[IpyHLIMIOBI TTOCTPOCHUSI U PENAKTUPOBAHUA TPEXMEPHBIX Mozeneil. CeTouHble
Mojiend. Marepuansl. MoaenpoBaHue HCTOYHUKOB OocBellleHus. KaMepbl. AU TUBHBIC
texHonoruu (3D-npuntepsl). [loHsiITHE O BUPTYanbHON PEATBHOCTH U JOMOJHEHHOU
pEaNbHOCTH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMDbI
IO HTH®OPMATHUKE HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yAbTaThl OTPAXKAaIOT TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIMXCs
PYKOBOJICTBOBATHCSA chopMUpOBaHHOU BHYTPEHHEU MO3ULUEN JINYHOCTH,
CHUCTEMOH IIEHHOCTHBIX OpPHUEHTAlMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHHUIA,
COOTBETCTBYIOIIMX  TPAAULMOHHBIM  LEHHOCTAM  POCCUHCKOTO oOmiecTBa,
pacIIMPEHUE MKU3HCHHOTO OIbITa W ONbITA ACATEIBHOCTH B IMPOLECCE Peaau3aluu
cpeacTBaMu  y4eOHOTO  MpeaMeTa OCHOBHBIX — HAMpaBlICHUA  BOCHHUTATENILHOM
JESITETbHOCTH.

1) rpaskIaHCKOTro BOCIIUTAHMSA:

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TIPaB M OOS3aHHOCTEH, YBaKCHHE 3aKOHA
U TPaBOMOPsIKa, COOJIOJIEHUE OCHOBOIOJIArAIOMUX HOPM WH(GOPMAIIMOHHOTO MpaBa
1 nH(MOPMAITMOHHON 0€3011aCHOCTH;

TOTOBHOCTh  TMPOTHUBOCTOSATH  HWJCOJOTHH  JKCTPEMH3Ma,  HaIlMOHAIU3MA,
KCeHOGOOWH, JTUCKPUMHHAIIMA TI0  COIMAIBHBIM, PEIMTHO3HBIM,  PacOBBIM,
HAIMOHAJILHBIM MTPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) IATPHOTHYECKOTO BOCITUTAHMA:

[IEHHOCTHOE OTHOIIEHHWE K HCTOPHUYECKOMY HACIeIuio, AOCTHXeHHsM Poccun
B HayKe, MCKYCCTBE, TEXHOJOTHIX, MOHMMAaHWE 3HAYCHUS MHOOPMATHKH KaK HAyKU
B 'KM3HHU COBPEMEHHOT'0 OOLIECTBA;

3) IYXOBHO-HPABCTBEHHOTO BOCTIMTAHUS:
c(hOPMUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  TOBEJCHUS,
CIIOCOOHOCTh OIIEHMBATh CUTYaIlMI0 U MPUHUMATh OCO3HAHHBIE PElICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B CETH
HNuTtepHer;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:

3CTETHYECKOE OTHOILICHHE K MHPY, BKIIOYas SCTETHKY HAYYHOIO M TEXHHYECKOIO
TBOPYECTBA;

CIIOCOOHOCTH  BOCIPHUHHMATH pa3jM4YHBIE BHIBI HCKYCCTBA, B TOM UYHCIIE
OCHOBaHHOTI'O Ha MCIOJIb30BaHIH UH(POPMAIIMOHHBIX TEXHOIOIHIA;

5) ¢pu3nuecKoro BOCHUTAHUS:

c(hOpMHUPOBAHHOCTH 3I0POBOT0 M 0€30MMacCHOT0 00pa3a >KM3HH, OTBETCTBEHHOI'O
OTHOIIICHUSI K CBOEMY 3JI0POBBIO, B TOM YHCIIE 3a CUET COOMIOIECHHUS TpeOOBaHMIA
0e30macHOl  dKCIUTyaTallkd CPEACTB  HH(POPMAIMOHHBIX M KOMMYHHKAI[HOHHBIX
TEXHOJIOTHH;
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6) TPyA0BOr0 BOCIIMTAHMA:

TOTOBHOCTh K aKTHBHOH JIEATCIBHOCTH TEXHOJOTHYCCKOM W  COIHMAILHOU
HANpaBJICHHOCTH, CIIOCOOHOCTh WHHIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSTEIBHO
BBITIOJTHATH TaKYIO JIEATEITBHOCTD;

uHTepec K  chepaMm  Npo(eCCHOHAIBHOW  JICATCILHOCTH,  CBSI3aHHBIM
¢ uHPOPMATUKOH, NPOTPAMMHUPOBAHUEM U HUH(POPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBAaHHBIMH Ha JIOCTMDKCHUSAX HAyKd HWHPOPMATHKA ¥ HAyYHO-TEXHHYECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIA  BBIOOpP Oyaymied  mpodeccun
Y peajM30BbIBATh COOCTBEHHBIC )KU3HCHHBIC IIJIaHbL;

TOTOBHOCTB M CIIOCOOHOCTh K 00Pa30BaHUIO U CAaMOOOPA30BaHHIO Ha MPOTHKCHUH
BCEH KM3HU,

7) IKOJOrH4eCKOr0 BOCIIUTAHMS :

OCO3HAHHE TI00aJTBLHOI0 XapaKTepa IKOJIOTUUECKUX MPOOJIeM U IyTel UX pelieHus,
B TOM 4YHCI€ C YYETOM BO3MOXKHOCTEH HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSl HAyKW, JOCTHKEHHUSIM HAyYHO-TEXHUYECKOIO IMPOrpecca M OOIIECTBEHHOU
IPAKTUKY, 32 CYET MOHUMAHUS POJIM UH(DOPMALIMOHHBIX PECYPCOB, NHPOPMAIIMOHHBIX
IPOLIECCOB M MH(POPMALMOHHBIX TEXHOJIOTHI B YCIOBUAX LHU(PPOBON TpaHChOpMaLun
MHOTHX c(ep )KU3HU COBPEMEHHOIO 00IIECTBA;

OCO3HaHUE LEHHOCTM HAYYHOW JESITEIIBHOCTH, TOTOBHOCTh OCYILECTBIIATH
MPOEKTHYIO M HCCIIEOBATENbCKYIO ACSITENbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

9) sMOMOHAIBLHBII HHTEJLJICKT, MPEAIOIararonmn c(hOpMHUPOBAHHOCTD:

CaMOpETyJIUPOBAHUS, BKJIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCThH 32 CBOE MOBEACHHUE, CIIOCOOHOCTD aJalITUPOBATHCS K YMOIIMOHATILHBIM
W3MEHEHUSIM U TIPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALUM, BKJIIOYAIOMIEH CTPEMJICHUE K JOCTHXKECHUIO LEIH
U yCIEXy, ONTUMH3M, HHULIHMATUBHOCTb, YMEHHE JEHUCTBOBATh, HCXOISl M3 CBOMX
BO3MOKHOCTEH;

SOMIIATUH, BKJIOYAIOIIEH CHOCOOHOCTh MOHMMATh SMOIIMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTBIBATH €r0 TPU OCYIIECTBICHUHM KOMMYHHUKAIUU, CIIOCOOHOCTh
K COUYBCTBHIO U CONEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS
C APYTUMU JIFOJIbMU, 3a00TUTHCSI, POSBIISITH MHTEPEC U pa3peniaTb KOHPIUKTHI.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbTare nzydenus nHQOpMaTUKK Ha YPOBHE CPEIHETO 00IIero oopa3oBaHus
y oOyuaromierocsi 6yayT copMUpPOBaHbBl METANPEIMETHBIE PE3yJbTaThl, OTPAKECHHBIE
B YHUBEPCAIBHBIX YUEOHBIX JEUCTBUSIX, @ UMEHHO — MTO3HABATENILHBIE YHUBEPCAbHBIC
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yueOHble JEeWCTBUSA, KOMMYHHUKATHBHBIC YHUBEpCAlbHblE Yy4eOHblEe JeHCTBHUA,
PEryJISATUBHBIEC YHUBEPCAIbHbBIE YUEOHbIE IEHCTBUS, COBMECTHAS JESATEIbHOCTD.

Ilo3HaBaTesibHbIe YHUBEpPCAJbHbIE YyUeOHbIE AeilCTBHSA
Bba3oBble Jornueckue aeicTBUA:

CaMOCTOSTEIIEHO (OPMYITHPOBATh M aKTyaIM3UPOBATh MPOOJIEMy, paccCMaTpPUBATh
e BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIM TMPU3HAK WM OCHOBaHUS JJIs CpPaBHEHUS,
Kiaccudukanuy u 00001IeHNS,;

OTIPEICIIATh IEJH ACSITSIIBHOCTH, 33/1aBaTh MapaMeTPhl M KPUTEPHUH UX TOCTHKCHHS;

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHNS B PACCMATPUBACMBIX SIBJICHUSX;

pa3pabarbiBaTh IUIAH pEIICHHS TPoOJeMbl C YYETOM aHaAIM3a HMEIOLIUXCS
MaTepHaIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JCSITCIBHOCTD, OIICHUBATH COOTBETCTBUE PE3yJIbTATOB
IEJISIM, OIICHUBATh PUCKH TTOCIICICTBUNA JIEATCILHOCTH;

KOOPJIMHUPOBATh U BBHITIOJIHATh PadOTy B YCIOBHSX PEaIbHOTO, BHUPTYaTHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

ba3zoBble ucciaenoBaTe/ibCKue 1eMCTBUA:

BJQJICTh HaBbIKAMU YYEOHO-UCCIIEAOBATENLCKOW M TMPOEKTHOW JeATEIbHOCTH,
HaBBIKAMH Pa3peIICHUs MPo0JIeM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY
MOWCKY METOJOB PEIICHHs MPAKTUYECKUX 3ajad, MPUMEHEHHIO Pa3JIMYHBIX METOJIOB
TTO3HAHUS,

OCYIIIECTBJIATH PA3TMYHBIC BUABI ICSITCIIBHOCTH TI0 TIOJIYICHHIO HOBOTO 3HAHUS, €TO
WHTEPIPETANN, TPEoOPa30BAHUIO M MPUMCHECHHUIO B PA3JIMYHBIX YUCOHBIX CUTYAIIHSX,
B TOM YHCJIE TIPU CO3/IaHUU YUYE€OHBIX U COITUATBHBIX MPOEKTOB;

(dbopMHpOBaTh HAYYHBIH THUI MBINIICHUS, BJIQJACTh HAYYHOW TEPMHUHOJIOTHECH,
KJIFOUEBBIMU MOHSATUSMU U METOJAMU;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BATEIBHOM IEATETLHOCTH
Y )KU3HCHHBIX CUTYaIUsX;

BBISIBIISATH MPUYNHHO-CIICJICTBEHHBIC CBS3U W aKTYaJTU3UPOBATh 3a7a49y, BEIABUTATh
TUTIOTE3y €€ pelieHuUs, HaXOIUTh aprYMEHTHI JUIsl JOKa3aTeIhCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh MapaMETPhl K KPUTCPUN PEIICHMUS;

aHAJIM3UPOBaTh TOJIYYCHHBIC B XOJC PCIICHUS 3a7a4d pPe3yIbTaThl, KPUTHUCCKH
OIICHUBATH X JIOCTOBEPHOCTH, IPOTHO3UPOBATHh N3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OILIGHKY HOBBIM CHUTyallMsiM, OIIEHUBATh NPUOOPETEHHBIA  OIIBIT,

OCYIIECTBJIATH IIeJICHANIPABICHHBIN MTOUCK MEPEHOCA CPEACTB U CIIOCOOO0B ACHCTBUS
B Ipo(heCcCHOHATILHYIO CPEy;

YMETh TEPEHOCUTh 3HAHUS B I[IO3HABATEIILHYI0O M TMPAKTUYECKYyI0 OOJacTu
KU3HEIEITEIIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTEH;
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BBIABHUI'aTb HOBBIC UJICH, IIPCAJIAraTb OPUTMHAJIBHBIC ITOJAXO0/bl U PCIICHUA, CTABUTDH
HpO6JIeMI)I H 3a1a41, JOIIYCKAIOIIHNC aJIbTCPHATUBHBIC PCIIICHUA.

Pabora c undopmanmeii:

BJA/IeTh HABbIKAMHU IIOJy4Y€HUS MHQPOpPMALMU M3 HCTOYHUKOB PAa3HbIX THIIOB,
CaMOCTOSITEJIBHO OCYILECTBIIATh MOMCK, aHajlu3, CUCTEMAaTU3alUI0 U HWHTEPIPETALIIIO
UH(pOpMaIMU Pa3INYHBIX BUJIOB U (OPM MPEICTABICHUS;

CO3/1aBaTh TEKCTHI B Pa3iMuYHBIX (popMaTax ¢ y4y€TOM Ha3HAYEHUS HHPOpMAIUH
U LIEJIEBOM ayIUTOPUH, BEIOMpast ONTUMaJIbHYIO (hOpMY NPEACTABICHUS U BU3YyaIn3alluy;

OLICHUBATh JTOCTOBEPHOCTh, JIETUTUMHOCTh HH(pOpMaLMM, €€ COOTBETCTBHE
IPaBOBBIM H MOPAJIbHO-3TUYECKUM HOPMAaM;

MCIIOJIb30BaTh CpEeACTBa WMH(GOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUI
B PCIICHHMM KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M  OpPraHU3AallMOHHBIX 3aJa4
C coOmojieHueM TpeOOBaHUN HSPrOHOMMKH, TEXHMKHM O€30IaCHOCTH, THUTHMEHBI,
pecypcocOepekeHrs, TMPaBOBBIX M 3TUYECKUX HOPM, HOPM HH(OPMAIMOHHOU
0e3011aCHOCTH;

BJIQJIETh HABBIKAMM PACIIO3HABAHUS W 3aIIMTHl MH(QOpMaALUU, WHOOPMALMOHHOU
0€30MacHOCTH JIUYHOCTH.

KomMMyHUKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIe JeiHCTBUA
O0menue:

OCYILIECTBIISITh KOMMYHHUKAIIMHU BO BCeX cepax KU3HU;

pacrio3HaBaTh HeBepOalibHbIE CpPEACTBA  OOIIEHHUS, TOHUMATh 3HAYCHUE
COITMAJILHBIX 3HAKOB, PACIIO3HABAThH MPEANMOCHUIKA KOH(MIUKTHBIX CUTYAIIMi U CMSTYaTh
KOH(IJIUKTHI;

BJIAJIETH pa3IuYHBIMU cnocodamMu 0o011eHUSI u B3aMMO/ICHCTBHS,
apTYMEHTHUPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(JIMKTHBIC CUTYaIlUH;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CpE/CTB.

CoBMecTHAsl 1€ATEIbHOCTD:

MIOHUMAaTh M HCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOWM W HWHAWUBHIYAJIBHOUN
paboTHI;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUI ¢ yUETOM OOIIMX UHTEPECOB
Y BO3MOYKHOCTEN KaXKJIOT'0 YJICHA KOJUIEKTUBA;

IPUHUMATH L[EJIM COBMECTHOU AEATEIbHOCTH, OPTaHU30BBIBATH U KOOPJAUHUPOBATH
JIEVCTBUS IO UX JOCTUKEHUIO: COCTABJIATH IUIAH JAEHCTBUN, PACIIPENEIATh POJIU C YUYETOM
MHEHUW yYaCTHUKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXKJIOIO0 yYaCTHUKA KOMAaHJIbl B OOIIIMIA
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npemjiaraTb  HOBBIE IIPOEKTHI, OLCHUBATh MJIEU C T[O3ULUA HOBU3HBIL,
OPUTMHAIIBHOCTH, MMPAKTUYECKON 3HAYUMOCTH;
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OCYHICCTBIIATh ITO3UTUBHOC CTPATCINMYCCKOC IMOBCACHUC B PA3JIMYHBIX CUTYyaAllUAX,
IIPOABJIATH TBOPUYCCTBO U B006pa}KCHI/IC, OBITH WHHUIIMATHUBHBIM.

PerynsitTuBHble yHHBepcaJibHble y4eOHbIe eHCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO ~ OCYIIECTBJISITh  TIO3HABATEIBHYIO JEATEIBHOCTb, BBISIBISTH
npoOIeMbl, CTaBUTh W (HOPMYyITHUpPOBATH COOCTBEHHBIC 3aJauyd B 0Opa30BATEIHHOU
JEATEeIIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTaBJISATh IUJIaH PELIEHUs MPOOJIEMbl ¢ y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATMIOYTEHUM;

JABAaTh OLICHKY HOBBIM CHUTYaIIUSIM;

pacHIMPATh PAMKH Y4e€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIIOYTCHHH;

JieaTh OCO3HAHHBIM BHIOOp, apryMEHTHUPOBATh €ro, OpaThb OTBETCTBEHHOCTH
3a pEILCHHUE;

OIICHUBAThH MPUOOPETEHHBIN OTIBIT;

CIOCcOOCTBOBATh (POPMUPOBAHUIO U TMPOSIBICHUIO IIUPOKON SPYIUIMU B PA3HBIX
00JIacTsAX 3HAHUM, MOCTOSHHO TIIOBBIIIATH CBOM 0Opa30BaTENbHBIAN U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYyalldsiM, BHOCUTh KOPPEKTHUBBI B JI€SITEIBHOCTD,
OTICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IIEIISIM;

BJIQJICTh HABBIKAMH ITO3HABATEIILHONH PEQIICKCHU KaK OCO3HAHHS COBEPIIAEMBIX
JEUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUH, MCIOJIH30BAThH
npuémbl pedIeKCUN JJIsl OLICHKU CUTYAIINH, BHIOOpA BEPHOTO PEIICHNUS;

OIICHWBATh PHUCKA W CBOCBPEMEHHO MPUHUMATh PEIICHHUS] MO WX CHWXKCHHIO;

IPUHUMATh MOTHBBI M @pTYMEHTBI IPYTUX MPU aHAJIA3E PE3YJIbTATOB JEATEILHOCTH.

IIpunsaTus ceds u aApyrux:
MPUHUMATH Ce0sl, MOHMMAasi CBOM HETOCTATKU U JOCTOMHCTBA;
IIPUHUMATh MOTUBBI U QpTYMEHTHI APYTUX ITPU AHAJIA3€E PE3YIBTATOB AEATEIbHOCTH;
MPU3HABaTh CBOE MPABO U MPABO APYIMX HA OLIHOKY;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUHU IPYTOro YeJIOBeKa.

INPEAMETHBIE PE3YJIBTATBI

B npouecce nzydenus kypca unpopmaruku yriayonénHoro yposHs B 10 kiacce
oOydaromuMucs OyayT TOCTUTHYTHI CIEAYIONINE TPEAMETHBIC Pe3yIbTaThI:

BJIaJICHUE MPEACTABICHUSIMU O pOJIM UHPOPMAIIMU U CBSA3aHHBIX C HEH MPOILIECCOB
B TpHUpOJIe, TEXHUKE W OOIIECTBE, MOHATHUAMH «UHGPOpPMAIUN), «HHPOPMAITMOHHBIHI
IPOIIECC», CUCTEMA», KOMIIOHEHTBI CHCTEMBD», «CHUCTEMHBIH 3PQexT»,
«uH(pOpMAIMOHHASI CUCTEMA, «CUCTEMA YIIPABICHUS;

BJIaJICHWE METOJaMHU MOMcKa HHPOopMaIK B ceT VIHTepHeT, yMeHnEe KPUTHIECKH
OLICHHMBATh MH(OPMALIHIO, TOJYYEHHYIO U3 ceTH VIHTepHeT;
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YMEHHUE XapaKTEePU30BaTh OOJIBIINE TAHHKIE, IPUBOIUTH MMPUMEPHI HCTOYHUKOB UX
MOJIYYCHHUS] W HAMpaBJICHUS HCIOJb30BaHUS, YMEHHUE KIIacCU(PUIIMPOBATH OCHOBHBIE
3aJa4M aHajdu3a JaHHBIX (IPOTHO3MPOBAHUE, KIacCU(UKAIIM, KIacTepu3alus, aHalu3
OTKJIOHEHHI), TOHUMATh TMOCIIEOBATEILHOCTD PEIICHUs 3a/1ad aHalu3a JaHHBIX: cOOp
NEPBUYHBIX JAHHBIX, OYMCTKA M OIICHKAa KAa4eCTBA JIAHHBIX, BHIOOP W/WJIM MOCTPOCHUE
Mojaeny, TmpeoOpa3oBaHWe JaHHBIX, BH3yalu3alus JaHHBIX, HHTEPIIPETAIUS
pe3ynbTaToB;

NOHMMAaHUE OCHOBHBIX MPUHIMUIOB YCTpOMCTBA U  (PYHKIHMOHUPOBAHMS
COBPEMEHHBIX CTAIlMOHAPHBIX W MOOWJIBHBIX KOMITBIOTEPOB, TCHACHIMN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HaBBbIKAMH PabOTHI C ONEPAIMOHHBIMUA CUCTEMaMHU, OCHOBHBIMHU BHUJIaMU
MPOTrPAaMMHOTO  OOCCIEUYCHHMsS [JIsl pelieHus Y4eOHBIX 3a7ad  TI0 BBEIOpAHHOMN
CrienuaIn3aliu;

HaJIMYUE TIPE/ICTABIIEHUN O KOMITBIOTEPHBIX CETAX U UX POJIA B COBPEMEHHOM MHUPE,
0 0a30BBIX MPUHIIUIIAX OPraHu3alud U (QYHKIHMOHUPOBAHUS KOMIIBIOTEPHBIX CETEH,
00 00mKX MpUHIIHIIAX Pa3pabOTKU U PYHKIIMOHUPOBAHUS HHTEPHET-TPUIIOKECHU;

MOHMMAaHUE YTIpo3 HMH(OPMAIMOHHOW O€30MacHOCTH, WCIOJIb30BaHUE METOOB
U CpPEICTB NPOTUBOJCHCTBUA OTHUM Yrpos3am, coOiojeHre Mep Oe30MacHOCTH,
MPENIOTBpAIAIONINX  HE3aKOHHOE  paClpOCTPAHEHHWE  TEPCOHAIBHBIX  JIAHHBIX,
coOmo/ieHe TpeOOBaHMM  TEXHUKH O€30MACHOCTM W THUTHEHBI TNpu padote
C KOMIBIOTEpAaMH M JIPYTUMH KOMITOHEHTaMHU IM(GPOBOTO OKPYKCHHsI, MOHUMaHUE
MIPABOBBIX OCHOB HCITOJIb30BAHUS KOMIIBIOTEPHBIX MporpamMM, 0a3 JaHHBIX U pabOTHI
B cetu UHTEpHET;

MOHUMAHUE OCHOBHBIX TPHUHIIAIIOB JUCKPETHU3AMA  PA3IUYHBIX  BHUOB
uH(hOopMaIuU, YMEHHE ONPEACNIITh HHPOPMAIIMOHHBIN 00BEM TEKCTOBBIX, rpadUIECKUX
Y 3BYKOBBIX JaHHBIX MPH 3aJaHHBIX MapamMeTpax AUCKPETU3AINH, YMEHUE OMpPENesiTh
CPEIHIOI0 CKOPOCThH Tepeadyu JaHHBIX, OICHWBATh HW3MCHCHHE BPEMEHHU Iepeaadu
IPU U3MEHEHUHU H(DOPMAITMOHHOTO 00BhEMA TaHHBIX U XapaKTEPUCTUK KaHaja CBSI3H;

YMEHHUE UCITOIH30BaTh MIPHU PEIICHNH 3a/1a4 CBONCTBA MO3UIIMOHHON 3aIiCH YUCET,
JITOpUTMA TMIOCTPOCHHUS 3aMTMCH YUCJIA B TIO3UITMOHHOW CUCTEME CUMCIICHUS C 3aJJaHHBIM
OCHOBaHHMEM M TIOCTPOEHHUS YHCIa IO CTPOKE, COJepKalled 3amuch 3TOr0 YHCIIa
B TIO3UIIMOHHOW CHCTEME CYHUCIICHHS C 3aJlaHHBIM OCHOBAHHEM, YMEHHE BBITIOJNHATH
apu(pMETHIECKHE OTIEPAIINU B MIO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

YMEHHE BBITTOJHIATH TPEOOPA30BaHUS JIOTHUSCKUX BBIPAKECHUH, UCITONIB3YS 3aKOHBI
anreOppl JIOTUKH, YMEHHE CTPOUTH JIOTHYECKOE BBIPAKCHHE B JIU3BLIOHKTUBHOMN
U KOHBIOHKTUBHOM HOpPMaibHBIX (opmMax IO 3aJaHHON TabIWIle WCTUHHOCTH,
WCCJIEIOBATh 001aCTh HCTUHHOCTH BBICKA3bIBAHMSI, COJICPIKAIIECTO TICPEMEHHBIC, PEIIaTh
HECJIO)KHBIC JIOTUUECKHE YPABHEHUS U CUCTEMbl YPaBHCHHI;

MOHUMaHUEe 0a30BBIX AITOPUTMOB 0OPAOOTKH YMCIOBON M TEKCTOBOW MH(pOpMAIIUU
(3amuch YKCell B MO3UIIMOHHON CHCTEME CUMCIICHHSI, HaXOXKIEHHUE BCEX MPOCTHIX YHCEIT
B 33/IaHHOM JIMaIia30He, 00pad0TKa MHOTOPA3PSITHBIX IEJIBIX YUCET, AaHATIN3 CHUMBOJIBHBIX
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CTPOK M JIPYTUX), aJrOPUTMOB MOKUCKA U COPTUPOBKH, YMEHHUE ONPENEIATh CI0KHOCTh
U3yd4aeMbIX B Kypce 0a30BbIX aNTOPUTMOB (CYMMHpOBAHHME D3JIEMEHTOB MAacCCHUBA,
COPTHUPOBKA MacCuBa, MepeOOpHBIC AITOPUTMBI, IBOMYHBIM MMOUCK) W MPHUBOJIUTH
IPUMEPBI HECKOJIBKUX AJITOPUTMOB PA3HOM CIIOKHOCTH ISl pEIEHUS] OJTHOM 3a]1a4H;

BJIJICHUE YHUBEPCAJIBHBIM SI3bIKOM TIPOTPaMMHPOBaHHS BBICOKOTO ypoBHs (Python,
Java, C++, C#), npencraBieHussMH O 0a30BbIX THMNAaX JAHHBIX U CTPYKTYypaX JaHHBIX,
YMEHHE HCIO0JIb30BATh OCHOBHBIEC YIPABISAIOLUINE KOHCTPYKIIMHM, YMEHHUE OCYIIECTBIIATh
aHaIM3 TPEUIOKEHHON MPOrpamMMBbl: ONPEAENATh PE3YJIbTAaThl PadbOThl MPOrPAMMBI
OpU 33JaHHBIX HCXOJTHBIX MJAHHBIX, OMPENENATh, MPH KAKUX HCXOAHBIX JIaHHBIX
BO3MOXKHO IOJYYEHHE YKa3aHHBIX PE3YyJbTaTOB, BBIABIATH JAaHHBIC, KOTOPbIE MOIYT
npuBeCTH K OmuOKe B paboTe mporpamMmbl, (GOPMYJIHUPOBATH MPEATIOKEHUS
10 YJIYYLIEHUIO IPOrPaMMHOT0 KOJa;

YMEHHE  CO3/laBaTh  CTPYKTYpUpPOBaHHbIE  TEKCTOBbIE  JIOKYMEHTBl U
JEMOHCTPALIMOHHBIE MaTEPHANIBl C HCIOJIb30BAHMEM BO3MOXKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJCTB U 00JIAYHBIX CEPBHUCOB;

YMEHHE HCIIOJIb30BATh AJIEKTPOHHBIE TAOJUIBI JUIsl aHajiu3a, IPEACTaBICHUS
U 00paOOTKM NaHHBIX (BKJIKOYAs BBIYHMCIECHUE CYMMBI, CPEAHETr0 apH(PpMETUUYECKOTO,
HauOOJIbIIEr0 U HAUMEHBUIETO 3HAYCHUM, pelIeHUE YpaBHEHUH, BBIOOpP ONTUMAIbHOIO
pelIeHus, To00p JIMHUM TPEHA, PEIICHUE 3a4a4 IPOrHO3UPOBAHMUS).

B npornecce uzyuenus xkypca uHbopMaTuku yriyonéHHoro ypoBHs B 11 kiiacce
oOyJarormuMucs Oy IyT JOCTUTHYTHI CIACAYIOIMNE TPEAMETHBIC PE3yIbTaThI:

yMEHUE CTPOUTHh HEPABHOMEPHBIE  KOJBI, JOIMYCKAIOIIME  OJHO3HAYHOE
JEKOJIUPOBAHKUE COOOIIEHUN (MpePUKCHBIE KOJbI), UCIOJIb30BATh MPOCTEUIINE KOIbI,
KOTOpBIE TTO3BOJISIOT OOHAPY)KMBATh M HWCIPABJIATh OIIMOKW MPpHU TIepeaade TaHHBIX,
CTPOUTH KOJ, OOECIEUMBAIONIUN HAUMEHBIIIYI0 BO3MOXXHYIO CPEIHIOI0 JJIMHY
COOOIIICHUS MPU U3BECTHOW YaCTOTE CHMBOJIOB, TIOSICHATH MPUHITUAIIBI PA0OTHI MPOCTHIX
QITOPUTMOB CXKATHUS JTAHHBIX;

yMEHUE PelIaTh aITOPUTMUYECKHUE 3a7]a4i, CBA3aHHBIEC ¢ aHAIN30M rpadoB (3a1a4u
MOCTPOCHUS ONTUMAJILHOTO ITyTH MEXKIY BEpPIIMHAMH Tpada, onpeacieHns] KOIMIecTBa
pPa3IMYHBIX TYTeW MEXKIy BEpIIMHAMU OPUEHTHUPOBAHHOTO AIMKJIMYECKOro rpada),
YMEHUE MCTIOB30BaTh JIEPEBbS MTPH aHAIIM3E U TIOCTPOCHUH KOJIOB U JIJIS TIPEICTABIICHUS
apu(PpMETUIECKUX BBIPAKECHUH, TIPU PEIICHUH 3a7a4 MOWCKAa M COPTHPOBKH, YMEHUE
CTPOUTH JIEPEBO WUTPHI MO 3aJaHHOMY aJTOpPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH
BBIUTPHINIHYIO CTPATETHIO UTPHI;

yMEHHUE pa3padaThiBaTh U PEAM30BBIBATH B BUJIC TIPOTPaMM 0a30BbIE aJITOPUTMBI,
YMEHUE MCIIOIB30BaTh B IPOrpaMMax JaHHBIC Pa3IMUYHbIX TUITOB C yYETOM OTPaHUYCHHMA
Ha JMana3oH WX BO3MOXKHBIX 3HAYCHHWH, MMPUMEHSATH MPH PEIICHUH 3a/1ad CTPYKTYPBI
JAHHBIX (CIIMCKH, CIOBAPH, CTEKH, OUYePEH, JEPEBHS ), UCTIOIH30BaTh OA30BbIC OTIEPAIHH
CO CTPYKTYpaMH JaHHBIX, IPUMEHSTh CTAHIAPTHBIC U COOCTBEHHBIC MTOATIPOTPAMMBI JIJIS
00pabOTKM YMCIIOBBIX JIAHHBIX W CUMBOJIBHBIX CTPOK, MCIOJB30BaTh MPHU pa3paboTKe
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nporpaMM  OWMOJMOTEKH MOANPOTpaMM, 3HATh (PYHKIHOHAIbHBIE BO3MOXKHOCTH
WHCTPYMEHTAJIbHBIX CPEACTB Cpelbl pa3paboTKH, YMEHUE HCIOJIb30BaTh CPEACTBA
OTNAJKM TPOTpaMM B Cpele MPOrpaMMHUPOBAHUS, YMEHHE JIOKyMEHTHPOBATh
IPOrpaMMBl;

YMEHHUE CO3/1aBaTh B€O-CTPAHULIBI;

BJIaJICHUE OCHOBHBIMU CBEACHHUSMHU O 0a3zax JNaHHBIX, UX CTPYKTYpe, CpeACTBax
CO37aHus U pabOTHl ¢ HUMH, YMEHHUE HCITOJIb30BaTh TaOIMYHbBIE (PEISIIMOHHBIE) O0a3bl
JAHHBIX (COCTaBIATH 3alpochl B 0a3ax JAaHHBIX, BBINOJIHATH COPTUPOBKY M TOUCK
3anvcedl B 0aze JAaHHBIX, HAMOJHATH pa3paboTaHHyI0 0a3y JaHHBIX) U CIPABOYHBIC
CUCTEMBI;

YMEHHUE HCMOJIb30BaTh KOMIIBIOTEPHO-MAaTeMAaTUYECKHEe MOJEIU JUIsl aHalu3a
00BEKTOB M MpoleccoB: (OPMYyIUPOBATh 1€1b MOICIMPOBAHUSA, BBIMOIHITH aHAIU3
PE3yJIbTaTOB, MOJYYEHHBIX B X0JI€ MOJEIUPOBAHUS, OLICHUBATh COOTBETCTBUE MOJIEIU
MOJICIIUPYEMOMY OOBEKTY WIIM MPOLIECCY, MPEACTABIATh PE3YJbTaThl MOACIUPOBAHUS
B HATJISITHOM BUJIE;

yMEHUE OpPraHU30BbIBATH JMYHOE UH(POPMaALIMOHHOE IPOCTPAHCTBO
C HCHOJB30BAaHHWEM pPA3IUYHBIX CPEACTB IM(POBBIX TEXHOJOTWH, MOHMMAaHUE
BO3MOXKHOCTEM  IU(PPOBBIX  CEPBUCOB  TIOCYAAPCTBEHHBIX  YCIYT,  LU(PPOBBIX
00pa3oBaTENbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX TPHUHIIMIOB pPal0OThI, BO3MOXHOCTEH W OTrpaHUYCHUS
IPUMEHEHUS TEXHOJIOTMI HCKYCCTBEHHOTO MHTEIIJIEKTA B Pa3JIMUYHbIX 001aCTAX, HATUUNE
NPEACTABICHU O Kpyre pemaeMbiX 3ajad MallMHHOro oOydeHHs (pacro3HaBaHUA,
KJaccu(ukaiMy ¥ TPOTHO3UPOBAHUS) HAMYUE TPEACTaBICHUN 00 HCIOIh30BAHUU
UH(OPMAITMOHHBIX TEXHOJIOTHI B pa3IMUHBIX TPOPECCHOHAIIBHBIX cepax.
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TEMATUYECKOE ILTAHUPOBAHUE'

10 KJIACC
Haumenosanue
No KomnuuecTtBo OCHOBHEIE BUBI I€ITEILHOCTHA
pa3/iesioB U TEM [TporpammHoe conepxanue
/11 4acoB 00yJaroIIMXCs

y4eOHOro IpeIMeTa

Pa3nen 1. Hudposas rpamoTHOCTH

1.1 | Kommprorep —
YHUBEpCAIbHOE
YCTPOMCTBO 00pabOTKHU

JaHHBIX

6

TpeboBaHUs TEXHUKU OC30MACHOCTH U
TUTUEHBI PU paboTe C KOMITbIOTEPaMHU
U JPYTUMU KOMITIOHEHTaMH ITU(POBOTO
OKPYKCHHS.

[TpuHIMIIBI pA0OTHI KOMIIBIOTEPOB U
KOMITbIOTEPHBIX CUCTEM. APXUTEKTypa
dbon Heiimana. I'apsapockas
apxumexmypa. ABTOMaTHYECKOE

BBITOJIHEHUE ITPOTPAMMBI IIPOLIECCOPOM.

OmnepartuBHas, MOCTOSTHHAS U
J0JITOBpeMeHHas namsitb. OOMeH
JTAHHBIMU C IIOMOIIIBIO IIIUH.
KoHTpoJutepbl BHEIIHUX YCTPOUCTB.
[IpssmMo# 1OCTYI K IAMSITH.
OCHOBHBIE TEHJICHIIUN PA3BUTUS
KOMITBIOTEPHBIX TEXHOJIOTHM.

AHaIM3UPOBATH YCIIOBHS
YCIIOJIB30BAHUs KOMIIBIOTEPA U APYTHUX
JOCTYIHBIX KOMIIOHEHTOB LIU()POBOTO
OKpPY>KEHHMSI C TOUKU 3pEHUS TPeOOBaHUI
TEXHUKH 0€30I1aCHOCTH U TUTHEHBI.
OnuceIBaTh COCTaBHBIE YaCTH

Y IPUHIUIBI Pa0OTHI KOMIIBIOTEPOB,
MOOMJIBHBIX YCTPOICTB, KOMIIBIOTEPHBIX
CUCTEM.

XapaxkTepu30BaTh KOMIIBIOTEPHI PAa3HBIX
MOKOJIEHU.

Uckate B cetu UnTEpHET MHDOPMAIIHIO
00 OTEYECTBEHHBIX CIIELUATUCTAX,
BHECIIIMX BKJIAJ B PA3BUTHE
BBIUHCIIUTEIILHON TEXHUKU.

[IpuBOIUTE pUMEDHI,

! Kypcueozvt B COACPIKAHNU TEMATUYCCKOI'O INTAHUPOBAHNA BbIACISACTCA MaTCpUal, KOTOpLIfI HE SIBIIIETCS 00513aTeILHBIM IpU U3YUYCHHUU U HE BXOAUT B COACPIKAHUC HpOMC)KyTO‘IHOfI Wi

WUTOTOBOW aTTECTALINH TI0 TIPEMETY.
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[TapaieapHbIC BEIYUCIICHHS.
MHOTOIPOIIECCOPHBIC CHCTEMBI.
Cynepkommbtotepsl. Pactipenenénunie
BBIYHMCIIUTEILHBIE CHCTEMBI 1 00paboTKa
OOJIBIINX JaHHBIX. MOOUIBHBIE

1M (POBBIC YCTPOMCTBA U KX POJIh

B KOMMYHUKaNusIX. BctpoeHHbIC
KOMITBIOTEPBl. MUKPOKOHTPOJIIIEPHI.

P06OTI/I3I/IpOBaHHBI€ IIPpOHU3BOACTBA

IOATBEPKAAIOIIME TEHICHIIUN Pa3BUTHS
BBIYMCIINTEIILHON TEXHUKH.

[TosICHATH CYIIHOCTD MapauieIbHbIX
BbIYMCIEHUN. [IpuBOINTE MpUMEpHI
3a/1ad4, Ui pELIeHUs] KOTOPBIX
IPUMEHSIOTCSI CYTIEPKOMITBIOTEPHBIE
TE€XHOJIOTUH WUJIM TEXHOJIOTUU
pacupenenEéHHbIX BBIYMCICHUN.
XapakTepru3oBaTh poOOTU3NPOBAHHBIE
IPOU3BO/ICTBA, MOOMJIbHBIC LIU(POBHIE
YCTPOMCTBA U MX POJIb B KOMMYHHKAIIHSIX

1.2

[Iporpammuoe
oOecrnieueHue

[Iporpammuoe obecrnieueHue
KOMIIBIOTEPOB U KOMIIBIOTEPHBIX
cucteM. Buasl mporpaMMHOTo
oOecrieueHus U X Ha3HAYCHHE.
Oco0eHHOCTH TPOrPAMMHOTO
oOecrieueHust MOOUITBHBIX YCTPOMCTB.
[TapannenbHOE MPOTrPaMMHUPOBAHUE.
CucteMHOE MporpaMMHOE 00€CTICUCHHE.
OrnepalluOHHBIEC CUCTEMBI. Y THJIUTHI.
HpaitBepsl yctpourcTs. MHCTAIIIALMS

U JEUHCTAIUISLUS IPOTrPAMMHOTO
o0ecrnedeHusl.

daiisioBble cucTteMsl. [IpuHIHIEBL
pa3MeIeHrs 1 UMEHOBaHUs (GaiiioB

B J10JITOBpeMeHHOM namsaTu. [11abmoHsl
JUTsl ONIMCAHUA TPy (paiiioBs.

Pabotats ¢ rpadpuueckum uHTepdeiicom
oneparmonHoi cucremsl (OC),
CTaHAAPTHBIMHU U CITYKECOHBIMH
NIPUIIOKEHUSAMU, (DaliIIOBBIMU
MEHE[KEPAMH.

CoOTHOCUTD BHJIBI JINIICH3U I

Ha UCIOJIb30BaHUE TIPOTPAMMHOTO
obecrieueHus 1 MopsIIOK €ro
WCIIOJIb30BAHUS U PACTIPOCTPAHCHHSI.
[TpuBOANTE IPUMEPHI IPOTTPUETAPHOTO
¥ CBOOOJHOTO IIPOTrPAMMHOTIO
obecrieueHus, IpeTHa3HAYCHHOTO

JUTS pEIISHUsT OJTHUX U TeX JKe 3aj1ad.
Ha3siBaTh OCHOBHBIC ITpaBOHAPYIIICHUS,
UMEIOIIHNE MECTO B 001aCTH
UCITI0JIb30BAHUS IIPOTPAMMHOTO
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3akoHoaTeabCcTBO Poccuiickoi
denepanyy B 00J1aCTH IPOrPAMMHOTO
obecneuenus. JIneH3npoBaHue
MIPOrPaMMHOTO O0ECIICUCHUS 1

1udpoBeIX pecypcos. [Iponpuerapuoe n

CBOOOIHOE MPOTPaMMHOE 00ecTIeueHue.
KomMepueckoe 1 HEKOMMEpUYECKOe
MCMOJIb30BaHUE MPOTPAMMHOTO
obecrieueHus U MUPPOBBIX PECYPCOB.
OTBETCTBEHHOCTb, YCTaHABIIMBaEMas
3aKOHOJAaTeILCTBOM Poccuiickon
denepanyu 3a HEIPABOMEPHOE
MCMOJIb30BaHUE MPOTrPAMMHOTO
oOecrieueHus U MUGPOBBIX PECYPCOB

oOecreueHus, 1 OTBETCTBEHHOCTh
3a HUX, IIPETYCMOTPEHHYIO
3aKOHOAATEeJILCTBOM PD.
Ilpaxkmuueckue padbom bl

1. Uncmannayus u oeuncmannsayus
npocpamm

1.3. | KomnerotepHsie cetu

[IpyuHLMIBI TOCTPOCHHUS U anilapaTHbIE
KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBble npoTokoibl. CeTh MHTEpHET.
Anpecanus B cetu IHTEpHET.
[Iporoko:st creka TCP/IP.

Cucrema TOMEHHBIX UMEH.
Paznenenue IP-cetn na noacetn

C MOMOIIbI0 Macok noaceTel. CeTeBoe
agMuHucTpupoBanue. [lomyuenue
JTAHHBIX O CETEBBIX HACTPOITKAX
KoMmmbioTepa. [IpoBepka HaIMUUsI CBS3U

[TosiCHATH TPUHUMUIIBI HOCTPOEHUS
KOMITBIOTEPHBIX CETEH.

BrisBisth o01iee u paznuuus

B OpraHU3alliy JJOKAJIbHBIX U

TJ100aTbHBIX KOMITBIOTEPHBIX CETEH.

[TpuBOAMTH MPUMEPHI MPOTOKOJIOB
crexa TCP/IP ¢ onpenenéHapIMU
(YHKIUAMMU.

Hcnonp3oBaTh MacKu NoAceTEN

JU1s pa3ouenus |P-ceTu Ha mojceTy.

[IpumeHsTh IpOrpaMMHOE

Mpemnaraemerii B mporpamme 1o HEGOpPMATHKE IIepedeHb MPAKTHICCKHX PaboT IBISETCS PEKOMEHIATENHBIM, YIHTEb Ie/IAET BRIOOP MPOBEACHHS NIPAKTHIECKHX PaboT.
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c y310M cetu. Onpeaenenyue MapupyTa
JIBUKEHMSI IAKETOB.

Bunel nestensHocty B cetu IHTEpHET.
Cepsucsl UHTEpHETA.
["eonHpopMaImOHHbBIE CUCTEMBI.
['eonokalnoOHHbBIE CEPBUCH] PEATILHOTO
BpPEMEHH (HapuUMep, JTOKaIus
MOOMJIbHBIX TeJIe(hOHOB, ONPEACICHHE
3arpy’>K€HHOCTH aBTOMarucTpaiei),
UHTEPHET-TOPTOBJIsI, OpPOHUPOBAHNE
OMJICTOB U T'OCTHHHII.
["ocynapcTBeHHBIE 3JIEKTPOHHBIE
cepBuCHI 1 ycrnyru. ColnanbHbIe CETH —
OpraHu3alysl KOJJIEKTUBHOTO
B3aMMOJICHCTBHS 1 0OMEHa TaHHBIMH.
CeTeBOM 3THKET: NMPABUIIA ITOBEICHUS

B kubeprpocrpanctse. [Ipodiema
MOJITMHHOCTH TTOTYYCHHON
uHpopmaruu. OTKPBITHIE
oOpa3oBaTeIbHbIE PECYPCHI

oOecrieueHure I IPOBEPKH
PaboTOCTTIOCOOHOCTH CETH.

Ilpakmuueckue pabomoi:
1. Cemesoe aomunucmpuposanue

14

Nudopmanmonnas
0€301acHOCTb

TexHOTeHHbIE U SKOHOMHUYECKHE
yIPO3bl, CBA3aHHBIE C UCIIOJIb30BAHUEM
WH(POPMAIMOHHO-KOMMYHHUKAITHOHHBIX
tTexHosoruid. O01IHEe MPOOIEMBI 3aIITUTHI
uH(popMauu 1 HHPOPMALIMOHHON
6e3omacHocTr. Cpe/IcTBa 3aIIUThHI
uH(GOpPMaIIMU B KOMITBIOTEPAX,

XapakTepru30BaTh CYIHOCTh TOHITUN
«uHpOpMaIMOHHAs 6€30TTaCHOCTH,
«3anmTa HHPOPMaITUN.
dopmMyIUpoBaTH OCHOBHBIE MTPaBUIIA
uH(OPMAITMOHHON OE30TTaCHOCTH.
AHanu3upoBaTh 3aKOHOIATEIBHYIO
0a3y, kacarouryrocst UH(HOpMalMOHHON
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KOMITBIOTEPHBIX CETSIX
¥ aBTOMaTHU3UPOBAHHBIX
UH(OPMAIMOHHBIX CUCTEMAX.
[IpaBoBOE oOecmeueHne
nH(pOpMaITMOHHOM 6€30TTaCHOCTH.
DnekmporHas yugppoesas noonucs,
cepmuuyuposanHvle caimol U
OOKYMEHMbL.

[TpenoTBpaiieHue
HECAHKIIMOHUPOBAHHOTO TOCTYIa

K JTUYHOU KOH(PHUICHIIMATIbHON
uH(pOopManuu, XpaHsauencs

Ha [IEPCOHAIbHOM KOMITbIOTEPE,
MOOMIIbHBIX YCTPOUCTBAX.
Bpenonocnoe nporpaMmmMHoOe
oOecrieyeHue 1 crnocoosl OOPHOBI ¢ HUM.
AHTHBHUPYCHBIC IPOTPAMMBEI.
OpraHuzarys JMYHOTO apXrBa
uHpopMaiuu. PesepBHOE KOMUpOBaHUE.
[TaposbHas 3amuyTa apxXuBa.
[udpoBanne nanHbIX. CHMMETPUYHBIC
1 HECUMMETPHUYHBIC T PHI.

[udpsr npocToii 3aMeHBI.

[Mudp Hezapsa. udp Buxenepa.
Anroput™m mudpoBanus RSA.
Cmeeanoepaghus

0€30I1aCHOCTH.

[TpuMeHsTH cpencTBa 3aIUThI
uHbopMaIuu: OpaHaMaydphl,
aHTUBUPYCHBIC IPOTPAMMBI,

IMapOJIUPOBAHUC U APXUBUPOBAHHUC,

mudpoBaHue.

[IpenorBpamars
HECAaHKLIMOHUPOBAHHBIN TOCTYII
K JJUYHOU KOH(HICHIIMAIbEHON
uHpOpMaInu, XpaHsIencs

Ha [IEpPCOHAIIBHOM KOMIIBIOTEPE,
MOOMJIBHBIX YCTPONCTBAX.
Ilpakmuueckue pabomoi:

1. Aumueupycnvie npocpammul.
2. [llugposanue dannvix

Hroro no pazneny
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Pa3nen 2. TeopeTnueckne 0CHOBbI HH(POPMATUKH

2.1 | TlpencraBienue
uHopMaru
B KOMIIBIOTEPE

19

Nudopmarus, naHHBIC U 3HAHUS.
HNudopmanmonnsie mporecchl

B IIPUPOJIE, TEXHUKE U OOIIIECTBE.
HenpepbIBHBIE U AUCKPETHBIC
BEJIMYMHBI U curHaibl. HeoOxonumocTs
JUCKpETU3aIKi HHPOPMAIIUH,
IIpeAHA3HAYEHHOM I XpaHEHNs,
nepeaadn u o0paboTKH B IIUGPOBBIX
CUCTEMaX.

JIBoM4HOE KOIHUpPOBAHUE.
PaBHOMEpHBIE U HEPABHOMEPHBIE KOJIBI.
JlekonupoBanue COOOIIEHHU,
3alMCaHHBIX C TOMOILBIO
HEpPAaBHOMEPHBIX KOAOB. Y cinoBue daHo.
[TocTpoeHne oqHO3HAYHO
JIEKOIUPYEMBIX KOJOB C OMOIIIbIO
nepesa. I pagh An.A. Mapkosa. EnuHUITbI
WU3MEPEHUs KoJInuecTBa MH(OPMAIIUH.
AndaBUTHBINA TOAXO/T K OT[CHKE
KOJIM4eCTBa MH(POPMALIUH.

CucteMsl cuucnenus. PazsépHyras
3aMUCh LEIbIX U JPOOHBIX YHCEIT

B MTO3UIITMOHHOM CUCTEME CUUCIICHUS.
CBoiicTBa MO3UIIMOHHON 3alIUCH YU CIIA:
KOJIMYECTBO (P B 3aMHUCH, TPU3HAK
JEIMMOCTH YUCJIa HA OCHOBaHUE

[TosACHATP CyIIHOCTH NOHATUI
«wHGOPMAIHS, «TAHHBIC», «3HAHUS.
Pemars 3a1aun Ha u3mepeHue
uH(popMaIu, 3aKII0YEHHON B TEKCTE,
C TIO3UITH aI(PaBUTHOTO MOIX0/1a

(B IpeANOJIOKEHNN O PABHOU
BEPOSTHOCTHU MOSIBIICHUS] CUMBOJIOB

B TEKCTE).

[TosicHATH HEOOXOUMOCTD U CYIIHOCTh
JTUCKPETU3ALNY TIPU XPAHCHUH,
nepeagadye 1 00pabOTKe JaHHBIX

C IOMOIIbIO KOMIIBIOTEPOB.
[IpyBOIUTH IPUMEPHI PABHOMEPHBIX

¥ HEpaBHOMEpPHBIX K0/10B. KonpoBath
U JICKOJMPOBATh COOOIICHUS

C UCTIOJIb30BAaHHEM PABHOMEPHBIX

Y HEpaBHOMEPHBIX KOJOB.

Ctpouth npeduKCHBIE KOJIBI.
KnaccuduimpoBars cuctembl
CUUCJICHUS.

BrINosHATE CpaBHEHHE YHCEII,
3allMCaHHbIX B IBOUYHOM,
BOCBMEPUYHOW U IECTHAAATEPUIHON
CHUCTEMaXxX CUUCIICHUS.

OcCyHIeCTBIATH MEPEBOJ YUUCETT MEXKTY
JIBOMYHOW, BOCbMEPUYHOM
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CUCTEMBbI CUUCIICHUS. AJITOPUTM
repeBo/ia 1eIoro yucia u3 P-uuHoi
CUCTEMBbI CUUCIICHUS B IECATUYHYIO.
AJITOpUTM MepeBo1a KOHEUHOU P-nuHOoM
JIpOOH B JECATUUHYIO. AITOPUTM
MepeBo/ia LEI0ro Yucia U3 1eCITUIHOM
CHUCTEMBI CUuCyeHus B P-uunyro.
[lepeBo1 KOHEUHOM AECATUYHOMN APOOH
B P-nunyto. /IBonyHas, BocbMepuYIHas
Y LIECTHAATEPUYHAS CUCTEMBI
CUHMCJICHUS, CBSI3b MEXKIY HUMU.
Apudmernueckre onepanuu

B MO3UIIMOHHBIX CHCTEMAaX CUMCIICHMS.
Tpouunas ypasHosewerHas cucmema
cuuciaenus. J{6ouuHo-oecamuynast
cucmema CYUCIeHuUsl.

Koauposanne tekctoB. KonupoBka
ASCII. OnHoGalTHBIE KOAUPOBKH.
Crangapt UNICODE.

Komuposka UTF-8. Onpenencaue
MH(OPMAITMOHHOTO 00bEMA TEKCTOBBIX
COOOIIEHUH.

KonupoBanue nzobpaxxenuit. Orenka
nH(OPMAITMOHHOTO 00bEMaA
rpadUUeCKUX JTaHHBIX TIPH 3aJJaHHBIX
pa3pelIeHuu U riIyOuHe KOJIUPOBAHUS
useta. L{BeToBbie Mosenu. BekTopHoe

U [IECTHAATEPUYHON CUCTEMaMu
CUMCJICHHUS.

BBITTOTHATE ClIOKEHUE M BEIYUTAHUE
YHCEIl, 3alMCaHHBIX B JBOMYHOM,
BOCBMEPUYHOM U IIECTHAIATEPUUHON
CUCTEMaX CUUCIICHUS.

OcymmecTBIATh KOJUPOBAHUE TEKCTOBOM
uH(OpPMAIUU C TOMOIIBIO
KOJMPOBOYHBIX TAOJIHUII.

Omnpenenats HHGOPMAITMOHHBIN 00BEM
TEKCTOBBIX COOOIIEHUI B pa3HbIX
KOJUPOBKaX.

Bpruucasars pazmep HBETOBOM MAUTPHI
10 3HAYEHUIO OUTOBOM TITyOUHBI IIBETA.
Omnpenenars pazMepsl rpaduYecKux
(aiiI0B MpU U3BECTHBIX PA3PEIICHUN U
TIIyOMHE KOJAUPOBAHUS IIBETA.
Boruucnsate 1HGOPMALIMOHHBIN 00BEM
1u(POBOI 3BYKO3AMKCH 10 HACTOTE
JTUCKPETU3AINH, TITyOHMHE KOAUPOBAHHUS
U BPEMEHU 3aIHCH.

Ilpakmuueckue pabomoi:

1. Jluckpemuszayus epagpuuecxoii
ungpopmayuu.

2. Jluckpemu3zayus 36yK0601
ungopmayuu
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koaupoBaHue. PopmaTsl rpapuuecKux
daitnos. TpéxmepHas rpaduxa.
®pakranpHas rpaduka.

Koaupoanue 3Byka. Ouenka
UHPOPMAITMOHHOTO 00bEMa 3BYKOBBIX
JAHHBIX MPH 33JaHHBIX YaCTOTE
JTUCKPETH3AINH U Pa3psITHOCTH
KOAUPOBAHUS

2.2

OcHOBBI anreopsl
JIOTUKHU

14

Anrebpa noruxu. [lonsitue
BbICKa3bIBaHUs1. BhICKa3bIBaTEIbHbBIC
dbopmel (mpenukatsl). KBanTOpHI
CYILIECTBOBAHUS U BCEOOITHOCTH.
Jlornueckue oneparuu. TaOIuIbI
UCTUHHOCTHU. Jlornueckue BhIpakKeHUsI.
Jlormueckue ToxaecTna.
Jloka3aTenbCTBO JOrMYECKUX TOXKIECTB
C TIOMOII[BIO TAOJIHI] ICTUHHOCTH.
Jlornueckue onepanuu U onepanun
HaJl MHOXKECTBaMH.

3aKoHbI anreOphl JOTUKH.
OKBUBAJICHTHbIE MPE0Opa30BaHUs
JIOTUYECKUX BhIpaXXEeHUM. JIornueckue
YpaBHEHUS U CUCTEMbl YPABHEHUI.
Jlornueckue GyHKIMU. 3aBUCUMOCTh
KOJINYECTBA BO3MOXHBIX JIOTHUECKUX
(GyHKUMIA OT KOJTMYECTBA APTYMEHTOB.
[TonHbIE CUCTEMBI IOTHYECKUX

[IpuBOIUTH IPUMEPHI DTIEMEHTAPHBIX

Y COCTaBHBIX BbICKA3bIBaHUM.
PaznuyaTh BbICKa3bIBaHUS U MPEIUKATHI.
VYcTaHaBIMBaTh CBSI3b MEXKY alreOpoit
JIOTUKHU U TEOPUEU MHOMKECTB.
Brraucnsats 3HaU€HMS JIOTHYECKUX
BBIPAKEHUH C JJIOTUYECKUMHU
omnepanusiMy KOHbIOHKIIHUH,
JTU3bIOHKIIUY, THBEPCUU, UMILTUKAIUH,
HKBUBAJICHIINH.

[IpoBoUTH aHaNMW3 TaOIUIl UCTUHHOCTH.
CtpouTth TaOIUIIEI HCTHHHOCTH
JIOTUYECKUX BBIPAKCHUI.
OcyniecTBIATh SKBUBAIICHTHBIC
npeoOpa3oBaHUs JIOTHICCKUX
BBIpAKEHUH C UCIIOJIb30BAHUEM 3aKOHOB
anreOphl JIOTHKH.

Ocy1ecTBIATh OCTPOEHUE
JIOTUYECKOTO BBIPAXKEHUS C JAHHOMN
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(GyHKLIHA.

Kanonuueckre GopMbl JIOTHUYECKUX
BbIpakeHHl. COBEpPIIEHHBIE
JTU3bIOHKTUBHBIE U KOHBIOHKTHUBHBIE
HOpMaJIbHbIE ()OPMBI, AIITOPUTMBI UX
MOCTPOEHUS 1O TAOJINIIE UCTUHHOCTH.
Jlornyeckue 37€MEHTBI B COCTABE
kommbtotepa. Tpurrep. Cymmarop.
MHoropaspsaHeIii CymMmaTop.
[TocTpoeHue cxem Ha JJOTHYECKHUX
AJIEMEHTAax MO 33JaHHOMY JIOTUYECKOMY
BBIPAKEHUIO. 3aIIACh JJOTHYECKOIO
BBIPAYKEHUS 10 JJOTUYECKOU CXEME.
Muxpocxemvl u mexHono2us ux
npou3800cmea

TaOJIMLEN UICTUHHOCTH U €ro
YIPOLIEHHE.

Pemars npoctele nornyeckue
YpaBHEHUS U CHCTEMbI YPABHEHHI.
XapakTepu30oBaTh JJOTHYECKHE
3JIEMEHTHI KOMITBIOTEPA.

[TosicHATB yCTpOKCTBO CymMaropa

U TPUITEpA.

3anuchIBaTh JOTUYECKOE BHIPAKEHUE
I10 JIOTUYECKOU CXEME.

CTpouTh CXEMBI Ha JIOTUYECKUX
3JIEMEHTAaX 110 33JaHHOMY JIOTHYECKOMY
BBIPAKEHHUIO.

Ilpakmuueckue pabomuoi:

1. Ilocmpoenue u anaruz madauy
UCTMUHHOCIMU 8 MAOIUYHOM npoyeccope

2.3

KommnerorepHas
apupmMeTrka

[IpencraBiieHHE LENBIX YACEI B TAMSITH
KOMIbIOTEpAa. OTPaHUYEHHOCTD
JIAara3oHa YKMCeN pYU OrPAaHUYECHUN
KOJIMYeCcTBa pa3pAnoB. llepenonnenue
pa3psAIHOM CeTKU. be33HakoBbIE U
3HAKOBBIC JJaHHBIC. 3HAKOBBIN OUT.
JIBOMYHBIN JOMOJIHUTECIBHBIN KO/
OTPULATEIIBHBIX YHACEL.

[ToOGuTOBBIE JIOTHYECKHE OTIEPALIUH.
Jlornueckwii, apupmMeTHUECKUN U
nukanaeckuit casuru. [lndposanue

[TonyyaTh BHYTpEHHEE MIPEICTABICHHUE
LEJIBIX U BEIIECTBEHHBIX YHCE

B IaMSITH KOMITBIOTEPA; ONPEAEIISIThH
10 BHYTPEHHEMY KOJIy 3HAUCHHUE YHCIIA.
XapakTepuszoBaTh 0€33HaAKOBbIC U
3HaKOBBIC JJAHHBIC.

[TosiCHATH MOPSIAOK BHITTOJTHEHUS
apu(MEeTHIECKUX OTepaIuil C [EeIbIMUA
Y BEILIECTBEHHBIMU YHCIIAMHU

B IIPOLIECCOPE.

[IpuMeHATh TOOUTOBBIE JIOTHYECKUE
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C MOMOIIBI0 TOOUTOBOM OTeparuu
«uckmoyvaroniee MJIN».

[IpencraBieHne BEIIECTBEHHBIX YUCEN

B [MAMSTU KOMIIBIOTEPA. 3HAYaAIasl 4acTh
Y MOPAIOK yncia. /lnana3oH 3Ha4eHUN
BEIECTBEHHBIX uncen. [IpodiieMbl
XPaHEHHUs BEIIECTBEHHBIX YHCEII,
CBSI3aHHBIE C OTPAHUYEHHUEM KOJIMYECTBA
pa3psaoB. BeimonHeHnue onepanuii

C BEIIECTBEHHBIMH YHCIIAMHU,
HAKOIUIEHHE OUIMOOK IPU BBIUUCICHUSIX

OInepaluu.
XapakTepu3oBaTh MPEACTaBICHUE

U XpaHEHHUE B IaMATU KOMITbIOTEpa
BEIIIECTBEHHBIX YHCEIL.

[TosicHATb IPUYMHBI HAKOTIJICHUS
OIIHUOOK MPH BBIUUCICHUSAX

C BELIECTBEHHBIMU YUCJIaMHU.
Ilpaxkmuueckue pabomui:

1. M3yuenue nopaspsaono2o MauuHHO20
npeocmaeseHus Yevlx U 6euecneeHHblx
yucern

Hroro no pazneny

40

Pa3znes 3. AiroputMbl ¥ IPOrpaMMHpPOBaHHE

3.1

BBenenue
B IPOTPAMMHUPOBAHUE

16

Omnpenenenre BO3MOKHBIX PE3yJIbTaTOB
paboOTHI MPOCTEUIITUX AIITOPUTMOB
yIIpaBJICHUS UCTIOJHUTEISIMU U
BBIYUCIIUTEIBHBIX aJITOPUTMOB.
Omnpenenenre UCXOAHBIX JaHHBIX,

IIPY KOTOPBIX aJITOPUTM MOXKET J1aTh
TpeOyeMbIil pe3yJibTar.

OTarnbl pemeHus 3a/1a4 Ha KOMIIBIOTepe.
HNHcTpymMeHTabHbIE CPEACTBA:
TPAHCIATOP, OTIAMUHK,
npodmmpoBrK. KoMmumsius

Y MHTEPIIPETAIUS IPOTPaAMM.
BuptyasbHbIe MaIIUHBIL.
WNuTterpupoBanHas cpena pa3paboTKH.

BoisacHATh pe3ynbTaT paboTsl
aIropuTMa JUIsl UCIIOJTHUTEIIS

IIPU 33JaHHBIX UCXOJHBIX JaHHBIX,
ONpeaeisTh BO3MOXKHBIE UCXOIHbIE
JAHHBIE JUISl U3BECTHOTO PE3yJIbTaTa.
[IpuBOANTHL MPUMEPHI AITOPUTMOB,
coJiepKaliux MociieJ0BaTeIbHbIE,
BETBSIIMECS U IUKINYECKUE CTPYKTYPHI.
AHaJIM3UPOBATH LIUKINYECKUE
AITOPUTMBI JJIsI UCTIOJTHUTESL.
BoigensTe aTansl peenus 3a1a4un
Ha KOMITBIOTEpE.

[TosICHATB CYIIHOCTH BBIAEIIEHHBIX
JTaIoB.
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MeTonbl OTIaAKN TPOTpamM.
Hcnonb30BaHKe TPACCUPOBOYHBIX
tabnui. OTaag0YHbINA BBIBO/I.
[TomraroBoe BBINOJHEHUE TPOTPAMMBI.
Touxu octanosa. [IpocMOTp 3HaUEHUM
MIEPEMEHHBIX.

Azbik nporpammupoBanus (Python,
Java, C++, C#). Turbl JaHHBIX:
LIEJIOYMCIICHHBIE, BEILIECTBCHHBIE,
CUMBOJIbHBIE, JJOTHYECKHE. BeTBieHus.

CnoxHbie YCJII0OBHA. I_[I/IKJ'II)I C YCIIOBHCM.

[{WKJIIBI IO IEPEMEHHOM.
B3anmo3aMeHse€MOCTh Pa3InuHbIX
BUJIOB IIUKJIOB. IHBapHaHT 1UKIIA.
CocraBiieHuE LIUKJIIA C UCTIOJIb30BAHUEM
3apaHee ONPeAEcIEHHOrO UHBapUaHTa
LUKJIA.

JIoKyMEeHTHpOBaHUE TPOTPaAMM.
Hcnonb30BaHHE KOMMEHTAPUEB.
[ToaroroBka onucaHusi IPOrpaMMBbl

Y MHCTPYKITUH JIJISI TIOJIb30BATES.
AnTropuTMbI 00pa0OTKH HATYPAITBHBIX
quceJ, 3aUCaHHBIX B MO3UIIMOHHBIX
CUCTEMaX CUUCIICHUS: pa30ueHue
3aMKCH YuCcia Ha OTAeNIbHbIE U(PHI,
HaxX0JICHUE CYMMBbI U TPOU3BEACHUS
udp, HAXOXKICHHE MAKCUMATHLHOM

OTnaxuBaTh IPOrPaMMBI C TTOMOIIHIO
TPACCUPOBOYHBIX TAOJIHII

Y C UCIIOJIb30BAHUEM BO3MOYKHOCTEH
OTJIAYNKA CPEJIBI TPOTPAMMHUPOBAHMUS.
CocTaBisITh JOKYMEHTAITHIO

Ha TIPOTPaMMYy.

Pa3zpabatbeiBaTh U peann3oBbIBaTh

Ha S3BIKE TPOTPaMMHUPOBAHUS
IrOpUTMBbI 0OPAOOTKH IIEJIBIX YUCET,
B TOM YHCJIE MTepeOOPHBIEC aJITOPUTMBI.
PazpabatbiBaTh mporpamMmsl

JUTs1 0OpaOOTKU JIaHHBIX, XPAHAIIUXCS
B TEKCTOBBIX (paitnax.

Ilpakmuueckue pabomoi:

1. Buidenenue u oopabomra yugp
Yeno2o Yucia 8 pa3iuyHblX CUCIEeMAax
CUUCTIEHUSL C UCNOTIb308AHUEM ONEPayuli
YeNoUUCTIeHHOU apUuPMemuKu.

2. Pewwenue 3a0au memooom nepebopa.
3. Obpabomka 0aHHbIX, XPAHAUWUXCS

6 Qaiinax
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(MUHUMATBEHOW ) TTUDPHI.
HaxosxmeHnne Bcex MpOCThIX Ynces

B 33/IaHHOM nuanasoHe. [IpencraBnenue
4uCIia B BUJI€ HAOOpa MPOCTHIX
COMHOXUTENEH. AITOPUTM OBICTPOTO
BO3BE/ICHHS B CTCTICHb.

O6paboTKa JaHHBIX, XPAHSAITAXCS

B (haiinax. TeKCTOBbIC U IBOUYHBIC
(aiinbl. @aiioBble IEPEMEHHBIE
(daitnoBble ykazarenu). Utenue

u3 (paiina. 3anuck B Qaiin

3.2

BcniomorarenbHbie
aJITOPUTMBI

Pa3Ouenue 3a1aun Ha oA3aAauu.
[ToanporpaMmsl (poLeAypsl U
bynkuun). Pekypcus. PekypcuBHbie
00BekThI ((ppakTaibl). PekypcuBHbie
poLEenypbl U QYHKLIHUU.
Hcnonb3oBaHue cTeKa JiJ1sl OpraHu3aluu
PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHne CTaHAAPTHON
OMOIMOTEKH s3bIKA MPOTPAMMUPOBAHUS.
[MoaxnroueHnue OMOIUOTEK
MOANPOTPaMM CTOPOHHHX
npousBoauTesel. MoayabHbIN NPUHLAI
IIOCTPOEHUS ITPOrpamMm

Pa30uBath 3a1a4y Ha noA3aaauu.
OdopMIISITh IOTUYECKH LIEJIOCTHBIE
WJIN OBTOPSIOLINECS (PparMeHThl
IPOrpaMMbl B BUJIE€ MOAIPOIPAMM.
[TosiICHATD CYIIHOCTh PEKYPCUBHOTO
anropuTMa.

Haxoauth pekypcuBHbIE OOBEKTHI

B OKPY’KaIOILIEM MUPE.

Onpenenars pe3ynbTaT padoThl
IPOCTOTO PEKYPCUBHOT'O AJITOPUTMA.
Hcnonbp30BaTh CTaHAApTHBIE
OMOIMOTEKH MOAMPOrPaMM SI3bIKA
porpaMMHUPOBaHUsI, OMOITHMOTEKH
CTOPOHHHUX ITPOU3BOAUTEIICH.
[IprMeHATh MOYJIBHBIN PUHITUI
pu pa3paboTKe NPOrpaMM.
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Ilpakmuueckue pabomot:

1. Hcnonvzosanue noonpocpamm
CMAaHOapmuou OubIUOmMeKU s3bIKa
NPOSPAMMUPOBAHUSL.

2. Pazpabomxa noonpozpamm.

3. PexypcusHvie noonpozpammol.

4. Mooynvublil npuHyun NOCMpoeHus
npozpamm

3.3

YucreHHbIe MCTO/bI

Yucnennsie MeTOABI. TOUHOE U
NpUOIMKEHHOE PEIICHUS 3a/1a4u.
YucneHHble METO/IbI PEIICHUS
ypaBHEHUM: METO/1 Iepedopa, METOT
MOJIOBUHHOTO jenieHus. [Ipubnmxénnoe
BBIYUCJICHUE JIJTUH KPUBBIX.
Brraucnenue miomaaei Guryp ¢
MTOMOIIIBIO YUCIIEHHBIX METOJIOB (METO
MPSMOYTOJILHUKOB, METO/I TPaMeInii).
[Touck makcumyma (MUHUMYMA)
GbyHKIUMA OHON TTEPEMEHHON METOIOM
MOJIOBUHHOTO JICJICHUS

[TosICHATH PUHITUIIBI PAOOTHI
YUCJICHHBIX METOJIOB, PA3HUILY
MEKTy TOYHBIM U TTPHOJIMKEHHBIM
PEIICHUSIMU BBIYHCITUTEIHHBIX
3amad.

Pa3pabarteiBaTh 1 OTJIAXKUBATH
IPOTPAMMBI, PEATU3YIOIIHE
YUCJICHHBIC METOJIBI PEIICHUS
ypaBHEHUH, NPUOTIHKEHHOE
BBIYHCIICHUE JUTHH KPUBBIX

¥ Tioniaien Guryp, IoMCK MakKCUMyMa
(MUHUMYMa) QYHKIIUU OJTHOM
IIEPEMEHHOU.

Ilpakmuueckue pabomoi:

1. Yucnennoe pewsenue ypasrenuii.
2. Ilpubnuscénnoe eviuucienue Onun
KpUuewvlx u niowaoe gueyp.

3. Ilouck maxcumyma (Murumyma)

@dyukyuu
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3.4 | Anropur™Mbl 00pabOTKH 3) O6paboTKa CUMBOJIBHBIX JaHHBIX. Hcnonb3oBath BcTpoeHHbBIE HYHKITMU
CHUMBOJIbHBIX JTAaHHBIX Bcerpoennbie pyHKIMU s3bIKA sSI3bIKA MPOTPAMMHUPOBAHHSI
POrpaMMUPOBAHMUS 151 00pabOTKH JU1s1 00paOOTKH CUMBOJIBHBIX CTPOK.
CHUMBOJIbHBIX CTPOK. AJITOPUTMBI Pa3pabateiBaTh 1 OTJIAKUBATH
00pabOTKM CUMBOJIBHBIX CTPOK: IPOrPaMMBI, PEATU3YIOIINE TUTIOBBIS
MOICUET KOJIMYECTBA MOSBICHUN ANTOPUTMBI 00PAOOTKH CUMBOJIBHBIX
CHUMBOJIA B CTPOKE, pa30UEHUE CTPOKU JTAaHHBIX Ha BEIOPAHHOM SI3BIKE
Ha CJIOBA 10 POOETHHBIM CHMBOJIAM, IPOrpaMMHPOBAHUSI.
MOMCK MOJICTPOKU BHYTPH JTAHHOMN [IpeoOpazoBbIBaThH YKCIIa
CTPOKH, 3aMeHa HalJICHHOW MOJICTPOKH | B CUMBOJIBHYIO CTPOKY U 0OpaTHO.
Ha IpYTyIo CTpOKy. I enepanus Bcex Ilpakmuueckue paoomai:
CJIOB B HEKOTOPOM aJipaBuTe, 1. Ilocumeonvuas obpabomka cmpox.
YIIOBJIETBOPSIONINX 3a/1aHHBIM 2. Obpabomka cmpok
orpannueHusM. [IpeoOpa3oBanue unucna | ¢ ucnonvzosanuem QyHKyuil
B CUMBOJIBHYIO CTPOKY U 0OpaTHO CMAaHOapmuoll OUbIUOMeKU s3bIKA
NPOSPaAMMUPOBAHUSL.
3. I'enepayus 6cex cnos,
V0081emBOPAIOUUX 3A0AHHOMY
YCI08UI0
3.5 | Anroput™el 00paboTKH 10 MaccuBbl B TOCIEA0BATEIHHOCTH [IpuBOIUTH MPUMEPHI OTHOMEPHBIX

MaCCHUBOB

yrcen. Berauciaenne 0000mMEHHBIX
XapaKTEPHUCTHK AJIEMEHTOB MacCHBa
WJIA YHCJIOBOM MTOCJIEN0OBATEILHOCTH
(CyMMBI, POU3BECHUS, CPETHETO
apuPMETHICCKOTO, MUHUMAJTLHOTO
1 MaKCHMAaJILHOT'O DJIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB,

Y IBYMEPHBIX MAaCCHUBOB.

[IpuBOAMTH MpUMEPHI 33724

13 IIOBCEHEBHOM KH3HH,
MPEAIOoIaraomnX UCI0JIb30BaHNE
MacCCHBOB.

PazpabaThiBaTh U OTJIAXKUBATH
MIPOTrPaMMBbl, PEATTU3YIOIINE TUTIOBBIC
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YIIOBJIETBOPSIONINX 33 JaHHOMY
yCJIOBUI0). JIMHEWHBIN MOUCK
3aJJaHHOTO 3HAYCHHSI B MAaCCHBE.
CopTrpoBKa OTHOMEPHOTO MACCHBA.
[IpocTbie METOIbI COPTUPOBKHU
(MeTon my3bIpbKa, METOJ BEIOODA,
COPTHPOBKA BCTaBKaMHu ).
CopTUpOBKa CIUSIHUEM.

bricTpas copTupoBka MaccuBa
(amroput™m QuickSort).

JIBOMYHBIN TOUCK B OTCOPTUPOBAHHOM
MaccCHBe.

JIByMepHbIe MacCUBBI (MaTPHUIIBI).
AnTopuTMBI 00pa0OTKH TBYMEPHBIX
MAaCCHBOB: 3aII0JTHEHHE IBYMEPHOTO
YHCJIOBOTO MaCCHBa I10 33/IaHHBIM
IpaBHJiaM, TIOUCK AJIEMEHTa

B JIBYMEPHOM MacCHUBE,
BBIYHCIICHHE MaKCUMyMa (MUHUMYyMa)

¥ CyMMBI 3JICMEHTOB JIBYMEPHOTO
MacCHBa, MePECTaHOBKA CTPOK

U CTOJIOIIOB IByMEPHOTO MacCHBa.
Paszpabomka npoepamm ons pewrenus
NpOCMbIX 340a4 AHAIU3A OAHHBIX
(ouucmra oannvix, knaccugurayus,
AHAU3 OMKTOHEHUI)

ANTOPUTMBI 00PaOOTKH OJHOMEPHBIX
Y JIBYMEPHBIX MaCCHBOB, Ha BHIOPAaHHOM
SI3BIKE TIPOTPAMMHPOBAHHS.
Paspabamvieams npoepammol

0Jis1 peuleHUs NPOCMbIX 3a0a4 AHAU3A
OAHHbIX.

Ilpakmuueckue pabomuwi:

1. 3anonnenue maccusa.

2. Boiuucnenue 0606uénnoix
Xapaxmepucmuxk Maccuea (Yuciosou
NOCe008AMeNbHOCMU).

3. Ilouck munumanbHo20
(MakcumanbHo20) 31eMeHma 6 YUCi080M
maccuse.

4. Jluneiinwiii NOUCK 3a0AHHO20
3HAYEeHUs1 8 MACCUBe.

5. Ilpocmwie memoOdwvl copmuposxu
maccusa.

6. bvicmpas copmupoexa maccusa.

1. [eouunwiii nouck.

8. Obpabomka mampuy.

9. Ananusz oanmuwix

Hroro no pazneny
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Pasznen 4. UndopManmoHHbIe TEXHOJIOTHH

4.1 | O6paboTKa TEKCTOBBIX 6 TekcToBBIN MpoLEeccop. Pa3pabatbeIBaTh CTPYKTYpYy JOKYMEHTA.
JIOKyMEHTOB PenaktupoBanue u opmaTUpoBaHUE. Hcnonb30BaTh cpecTBA aBTOMATU3AIUN

ITpoBepka opdorpadguu U rpaMMaTHKU. | TIPH CO3JaHUH JJOKYMEHTA.
CpezncTBa novcka U aBTO3aMEHbI [IpuMeHATH TpaBUiIa IUTUPOBAHUS
B TEKCTOBOM ITPOILIECCOPE. MCTOYHUKOB ¥ 0()OPMIICHHUSI
Hcnonb3oBaHue cTUieH. O6ubImorpaduUecKuX CChUIOK.
CTpyKTypHUpOBaHHBIE TEKCTOBBIE [IprHMMAaTh ydacTHe B KOJUIEKTUBHOU
JNOKyMeHThl. CHOCKH, OTJIABJICHHE. paboTe HaJ| JOKYMEHTOM.
KomnexktuBHas pabota ¢ JOKyMeHTaMH. | BBIMOIHATH HAOOP U IPOCTYIO BEPCTKY
NHCTpYyMEHTBI pelIeH3UPOBAHUS MaTeMaTUYECKUX TEKCTOB.
B TEKCTOBBIX npoueccopax. O0naunsie | Ilpakmuueckue padomot:
cepBuckl. Jlenosas nepenucka. Pedepar. | 1. Bépcmxa ookymenmos
[IpaBuna MUTUPOBAHUSI HCTOYHUKOB U ¢ MamemamudecKkumu Qopmynamu.
odopmiieHus: OubMorpaduIecKux 2. MHoeocmpaHnuunbie 0OKYMeHmbl.
cceutok. OdopmiIeHHE CITHCKA 3. Konnexmuesnas paboma
autepatypsl. Cmanoapmol ¢ OOKyMeHmamu
oubUoCpapuyecKux ONUCaHul.
3HAKOMCTBO C KOMITBIOTEPHON BEPCTKOU
TeKkcTa. TexHu4YecKue cpesicTBa BBOIA
TekcTa. Crennaln3upoBaHHbIE CPEICTBA
peIaKTUPOBAHUSI MAaTEMaTUUECKHUX
TEKCTOB

4.2 | AHanu3 JaHHBIX 8 Ananus ganHeix. OCHOBHEIE 3a1a4u [IpuBOaUTH IpUMEPHI 3a7a4 aHATIM3a

aHaJn3a TaHHBIX: IPOTHO3UPOBAHME,
KIaccu(uKanus, KiacTepu3arus,
aHaJIN3 OTKJIOHEHUM.

JTAHHBIX.
[TosicHATH Ha MpUMeEpax
MOCJIEN0BATENBHOCTD PEIICHUS 3a/1a4
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[TocnenoBaTenbHOCTH pELICHUS 3a]1a4
aHaIM3a JaHHBIX: COOp MEPBUUYHBIX
JAHHBIX, OYHMCTKA U OLIEHKA KaueCcTBa
JTAHHBIX, BEIOOP W/WUJTH TTOCTPOCHUE
MOJIEH, MpeoOpa3oBaHUE JaHHBIX,
BU3YyaJIM3alMsl JAHHBIX, HHTEPIIPETALUS
pe3ynbraroB. [IporpammHbIe cpencTsa
Y UHTEPHET-CEPBUCHI JIJIs1 00pabOTKU

U MpeJICTaBIeHUs JaHHBIX. bosbime
naHHble. MammHHOE 00Oy4deHue.
HUnmennexmyanvuwiii aHanu3 OaHHbIX.
AHanu3 1aHHBIX C TOMOULIbIO
AJIEKTPOHHBIX TabnuL. Beruncienue
CYMMBI, CPETHETO apU(PMETHUECKOTO,
HanOOJIbLIEro (HAMMEHBIIIET0) 3HAUCHHUS
nuana3zoHa. Berumcienue
Kod(puIeHTa KOPPENISINH IBYX PSIIO0B
naHHbIX. [locTpoeHue cTonbuaThIX,
JMHEHYATHIX U KPYTOBBIX THATPAMM.
[TocTpoenue rpadukoB GyHKIIMIA.
[TonGop nuHUM TpeHa, perieHne 3a1a4
IIPOTHO3UPOBAHUS.

HucneHHoe peleHrue ypaBHEHU N

C MOMOIIBI0 TO00pa MapameTpa.
OnTuMu3anys Kak MOMCK HAMITYYIlEero
pElIeHMs B 3aJJaHHBIX YCIOBHUSIX.
[eneBas GyHKIIMS, OTpaHUYEHUS.

aHaju3a JaHHbBIX.
Pemars npoctele 3a1aun ananusa
JTAHHBIX C IIOMOIIBIO 3JICKTPOHHBIX
Ta0JIuII.

Hcronp30BaTh COPTUPOBKY U (DUITBTPHI.
Hcnonp30BaTh CpeacTBa JIEI0BOM
rpaduKy IS HATJISTHOTO
IIPE/ICTABIICHUS JTAHHBIX.

Pemate mmpocThie pacuéTHBIC U
ONTUMHU3AIMOHHEIE 33]1a41 C TIOMOIIBIO
AJICKTPOHHBIX TAOJIHII.

Ilpakmuueckue pabomui:

1. Ananuz oannvix ¢ nomowvio
91EeKMPOHHBIX MAOIUY.

2. Haensionoe npeocmasnerue
Dpe3yibmamos CmamucmuyecKou
0bpabomku OaHHBIX 8 8UEe OUACDAMM
cpedcmeamu pedaKxmopa 1eKmpOoHHbIX
maoauy.

3. Iloobop nunuu mpenoa,
nPOSHO3UPOBAHLLE.

4. Qucnennoe pewienue ypagHeHul

¢ NOMOWbI0 N00bOpa napamempa.

5. Pewernue 3a0au onmumuzayuu

C NOMOUWBIO INEKMPOHHBIX MAOIUY
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JlokanpHBIC U TII00ATEHBIIT MUHUMYMBI
ueneBor pynkuuu. Pemenue 3anau
ONTUMHU3AIMHU C TOMOUIBIO
AIIEKTPOHHBIX Ta0JIHUIL

Hroro no pazneny 14
PesepBHOE Bpems 14
OBILEE KOJIMYECTBO 136
YACOB I10 ITPOT'PAMME
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11 KJIACC

Ne
/o

Haumenosaunue
pa3aesnoB U TEM
y4eOHOro npeaMera

KomnnuectBo
9acoB

[IporpammHoe coaepkanue

OCHOBHBIE BHJIBI ACSITEILHOCTH
00yJaronuxcst

Pa3znen 1. TeopeTnueckue ocH

0BbI HHPOPMATHKH

1.1

Nudopmarus
Y UH(OPMALIMOHHBIE
IIPOLIECCHI

10

Teopernueckre MOAXObI K OLICHKE
KOJIM4eCTBa MH(POPMALIUH.

3aKoH aITUTUBHOCTU UH(POPMAIIUH.
®opmyna Xaptiau. Mudopmanms u

BeposTHOCTh. Dopmyiia I1lenHoHa.

AJITOPUTMBI CIKATHS JAHHBIX.

Anroput™m RLE. Anroputm Xaddmana.

Anroputm LZW. ANTOpUTMBI CHKATHS
JTAHHBIX

C IOTEPSIMU. Y MEHBIIIEHUE TITyOUHBI
KoJiupoBaHus 11BeTa. OCHOBHBIC UJIEU
anroput™moB cxkatust JPEG, MP3.
CkopocThb nepeiaun JaHHBIX.
3aBUCUMOCThH BPEMEHH Tepeiaun

OoT UH(POPMAITMOHHOTO 00bEMA TAHHBIX
U XapaKTePUCTUK KaHaja CBSI3H.
[Tpu4rHBI BOSHUKHOBEHUS OMIMOOK
npu nepegade gaHHbIX. Kogpbl,
MO3BOJIAIOIIKE OOHAPYKUBATh U
WCIIPABJISITh OLIMOKH, BOSHUKAIOIIINE
MIpU niepeaayde JaHHbIX. PaccTosiHue
X3mmunra. Koguposanue

XapakTepu3oBaTh pa3InyHbIE
TEOPETUYECKUE MOJXO0/IbI K OLICHKE
KOJIM4ecTBa HHGOPMAIIUH.
OnuchIBaTh U3y4aeMbI€ AITOPUTMBI
CKaTus TaHHBIX, CPABHUBATh
pe3yabTaThl UX Pa0OTHI.

Pemiats 3aaun Ha onpeiesieHUE
BPEMEHU NEpPEeAauy IaHHbBIX M0 KaHAITY
CBSI3U C U3BECTHBIMU XapaKTEPUCTUKAMMU.
[TosicCHATH TPUHIIUIIBI OOHAPYKEHUS

Y UCIIPaBJICHUS OLIMOOK MPH Tiepeaade
JAHHBIX C TTIOMOIIIBIO
MOMEXO0YCTOMUYUBBIX KOJIOB.

ITosicHATH 3HAYEHNE TOHATUN
«CUCTEMAY, IIOJICUCTEMAY,
«cUCTeMHBIN AP DHEKT,
«YTIpaBJICHUEY; 3HAUEHHE OOpaTHOMN
CBSI3U JIJIS1 JOCTHKEHUS 1ICJIH
yIpaBJICHHUSL.

Ilpakmuueckue padomeut:

1. Corcamue 0aHHbIX C NOMOUBIO
aneopumma RLE.
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¢ noBTOpeHreM 6uToB. Koib
X3MMHHTA.

Cucrempl. KOMITIOHEHTBI CHCTEMBI U UX
B3aumozeiicteue. CucteMHusblil 2P deKT.
YmpasneHue kak HHOOPMAITMOHHBIN
nporecc. O0paTHast CBSI3b

2. Corcamue OaHHbIX ¢ NOMOWDBIO
aneopumma Xappmana.

3. Corcamue 0aHHbIX ¢ nomepsamu
(ancopummer JPEG, MP3).

4. Ilomexoycmotiuugvie KOObl

1.2

MonenupoBanue

Mogenu u monenupoBanue. Llens
MOJIEIUPOBaHus. AJIEKBATHOCTh
MOJICNIA MOJICIIUPYEMOMY OOBEKTY WUITH
MIPOIIECCY, LIEJIH MOJICIUPOBAHMS.
dopmanu3zaius NpUKIaaHbIX 3a1a4.
[IpencraBiienne pe3ynbTaToOB
MOJICTUPOBaHUS B BUE, YIOOHOM

JUIS1 BOCIIPUATHS YEJIIOBEKOM.
['paduueckoe mpeacTaBiIeHUE JAHHBIX
(cxembl, TaOIUIIBI, TPAPUKH).

['padb1. OcHoBHBIC TOHATHS. Buab
rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpuIl CMEXHOCTH, BECOBBIX MATpPHII,
CIIUCKOB CMEXKHOCTH. Pelienue
AITOPUTMUYECKHUX 3a]1a4, CBA3aHHBIX
¢ aHanm3oM rpadoB (TOCTPOCHUE
ONTUMAJILHOTO IyTHU MEXKY
BepILIMHAMU rpada, onpereacHue
KOJIMYECTBA PA3IMYHBIX MTyTEH MEKITY
BEpIIMHAMH OPUEHTHUPOBAHHOTO
aIMKJINYECKOTO Tpada).

[epesbs. bunapuoe nepeBo. [lepeBbs

Onpenensats NOHATHS «MOJEIbY,
«MOJIETTUPOBAHUEY.
Kinaccudunuposats Mosienu

10 33JaHHOMY OCHOBAHHUIO.
Onpenensars nenb MOACIUPOBAHUS

B KOHKPETHOM CJIyYae.

[IpuMeHSTh aNrOpUTMBbI HAXOXKIACHUS
KpaT4yalllinX MyTENR MEXy BEpIINHAMUI
OpUEHTHUPOBAHHOTO Tpada.
[IpuMeHSTh AIrOPUTMBI OIPEIEICHUS
KOJINYECTBA PA3ITUYHBIX ITyTEH MEXKTY
BEpUIMHAMU OPUEHTUPOBAHHOTO
AlMKJIMYECKOro rpada.

[IpuBOIUTH PUMEPHI UCTIOTB30BaAHUS
JIEPEBLEB U IpaoOB MpU ONUCAHUU
OOBEKTOB U MPOIIECCOB OKPYKAIOIIETO
MHUpa.

Ctpouts iepeBo nepedopa BapuaHTOB.
XapakTepu3oBaTh UTPy Kak MOJEIb
HEKOTOPOU CUTyalNH.

JlaBaThb onpeeraeHne BBIUTPBILTHOM
CTpaTeruu.
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norcka. CriocoOsl 00x0/1a epeBa.
[TpencraBieHne apuPMETHISCKUX
BBIPAXEHUI B BUJIE IEPEBA.
JIMCKpETHBIC UTPHI IBYX UTPOKOB

¢ nmosHOM mHpopManue. [Toctpoenue
JepeBa niepedopa BapuaHTOB, OTIMCAHNE
CTpaTETUH UTPHI B TAOIMIHOHN Qopme.
BBIMTPBIITHBIC U TPOUTPHILITHBIC
MO3UIMH. BEIUTPBINTHBIC CTPATETHH.

CpencTBa HCKyCCTBEHHOT'O MHTEJUICKTA.

CepBHCHI MAIIMHHOTO IIEPEBOA U
pPacno3HaBaHMs YCTHOW PEYH.
KorHutuBHBIE CEPBUCHI.
Nnentudukaius 1 mouck
M300paXeHU, pacrio3HaBaHUE JIMII.
CamooOyuaroniyecst CUCTEMBI.

N cKyCCTBEHHBIM MHTEIIEKT

B KOMITBIOTEPHBIX UTPaX.
Hcnonn30Banne MeTOI0B
MCKYCCTBEHHOTO UHTEJIEKTA

B 00YyYaroux cucTemMax.
Hcnonp30BaHne METOA0B
VCKYCCTBEHHOT'O UHTEIJIEKTA

B poboToTexHuke. UHTepHET BemIei.
IlepcniekTuBBI pa3BUTUSA
KOMIBIOTEPHBIX HHTEJUIEKTYaJIbHBIX
cucreM. HerpoHnsle cetn

OnuchIBaTh BRIUTPHIINIHYIO CTPATETUIO
B 3aJIaHHOW UTPOBOW CUTYyaIlUU

B (hopme JiepeBa WK B TAOTUIHOU
dhopme.

[ToSACHATH MOHATUS «UCKYCCTBEHHBIN
WHTEJUIEKT», «KMAIIUHHOE 00yUYEHHUEe».
[IpuBOIMTH MpUMEPHI 3a/1a4,
pelIaeMbIX ¢ MOMOIIbIO
HMCKYCCTBEHHOT'O UHTEIIJICKTA.
Ilpakmuueckue padbomeut:

1. Ilouck eviuepvliunou cmpamezuu

8 uepe ¢ NOJHOU UHpopmayuell.

2. Cpeocmea ucKyccmeeHH020
uHmennekma

Hroro no pazneny

18
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Pa3znes 2. AIroputMbl ¥ NIpOorpaMMHpoOBaHue

2.1 | DneMeHTHI TEOpUH 6 dopmanin3anys NOHITHUS aJTOPUTMA. [TosICHATH NOHATHUSA «BBIYUCIUTETBHBIN
aIrOPUTMOB Mammna TeropuHra kax MIPOIIECCH, KCIOKHOCTH AITOPUTMA,

YHUBEpCaJIbHasi MOJI€JIb BEIYUCIICHUM. «3(pPEKTUBHOCTD aNTOPUTMAY.
Tesuc Uépua—TrropuHra. [TpuBoauTh puMepsl 3PHEKTUBHBIX
Mawwuna Ilocma. aJITOPUTMOB.
Hopmanvnvie ancopugpmer Maproasa. CocCTaBISTh MPOrpaMMBbI JIJI1 MaIIUHbI
Aneopummuuecku Hepaspeuiumvle Trropunra.
3a0auu. 3adaua ocmanosa. HUcnonvzosams HopmanbHbvle
Hesoszmoorcnocms agmomamuueckou aneopugpmer Maprosa.
OMNAOKU NPOSPAMM. JlaBaTh OLICHKY CJIOKHOCTH U3BECTHBIX
O1ueHKa CIOKHOCTH BBIYUCIICHUMN. aJIrOPUTMOB.
Bpems pabotel u 00bEM ucnonszyemoit | Ilpaxkmuueckue pabomot:
MaMsTH, UX 3aBUCUMOCTh OT pa3Mepa 1. Cocmasnenue npocmou npocpammsl
HCXOAHBIX AaHHBIX. O1leHKa o113 mawiuvl Toropunea
ACUMIITOTUYECKOU CII0KHOCTU
aIrOPUTMOB. AJITOPUTMBI
MOJIMHOMUAIBHOW CJIOKHOCTH.
[lepebopHbie anroputmsl. [Iprmepsl
Pa3JIMYHBIX AITOPUTMOB PEUICHUS
OIHOM 3a/1a4M, KOTOPbIE UMEFOT
Pa3IUYHYIO CJI0KHOCTh

2.2 | AnropuTMbl 28 [Torck MpoCTHIX YKCeN B 3aJaHHOM Hcnonb30BaTh alirOPUTM «PEIIeTo

N CTPYKTYPBI JaHHBIX

JMarna3oHe C MOMOIIIBIO arOpUTMa
«peteto IpaTocheHar.
MHuoropa3psigHbIe TIeNbIe YncIa,
3a/1ayu JUIMHHON apu(PMETHKH.

Opartocdenay 11 moucKa MpoCThIX
qrces B 3aJJaHHOM JTUara3oHe.
[TosicHATH IPUHIMITBI 00PaOOTKH
MHOT'OPa3pAIHBIX HENbIX YUCEI
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CrnoBapu (accollMaTUBHBIE MACCHUBBI,
oToOpaxkeHus ). X31I-Ta0IUIIbI.
[TocTpoenue andaBUTHO-4ACTOTHOTO
cJIoBaps AJisl 33JJAaHHOTO TEKCTa.
Ananuz mexcma Ha ecmecmeenHoM
sa3viKe. Bvloenenue
nocnedosamenvpHocmel no wadlouy.
Pezynapnwvie svipasrcenus. Yacmommuwiu
aHanus.

Crexu. AHanu3 NpaBUILHOCTH
CKOOOYHOTO BhIpakeHus. Boruncienue
apu(pMETUIECKOTO BhIPAKEHUS,
3alMCaHHOrO B OCT(HUKCHOMU (hopMme.
Ouepenu. Mcnonp3oBanue ouepean
JUTSl BPEMEHHOTO XPAHECHHUS TAHHBIX.
Cesaznvle cnucku. Peanuszayusa cmexa u
ouepeodu ¢ NOMOWDBIO CEAZHLIX CNUCKOS.
Anroputmsbl Ha rpadax. [Toctpoenue
MUHHUMAaJIBLHOTO OCTOBHOIO JIepeBa
B3BEILICHHOTO CBSA3HOTO
HEOPUEHTUPOBAHHOTO Tpada.

06x00 epacgha 6 enyouny. Ob6x00 epaga
6 wupury. KonmdecTBo pa3anyHbIX
MyTeH MEXTy BEPIIMHAMHU
OpPUEHTHUPOBAHHOTO AITMKINIECKOTO
rpada. Anroput™ JelKCcTphl.
Aneopumm Dnouoa—Yopwanna.

U peIN30BbIBATH COOTBETCTBYIOIINE
aJTOPUTMBI Ha SI3BIKE
MPOrpaMMHUPOBAHUSL.

[IpumMeHsTh cioBapu (acCOMAaTUBHBIE
MaCCHBBI, 0OTOOPKEHHS) B 3a/1a4ax
00pabOTKM TaHHBIX.

BBINOIHATE NPOCTON aHAIN3 TEKCTA
Ha €CTECTBEHHOM $I3bIKE, B TOM YHCIIE
C UCIIOJIb30BaHUEM PETYJIIPHBIX
BBIPAKEHU.

[TosicHATH IPUHITUIIBI PAOOTHI CTEKA
U O4epe/id, UCTIOIb30BaTh CTEKU

Y OYepeIN JIJIsl peIIeHUs
aNTOPUTMUYECKUX 3a]1a4.
Peann3oBbIBaTh U UCMIOIB30BATh
JBOMYHBIC (OMHAPHBIE) IEPEBbS

U rpadbl 114 penieHus 3a1a4y
00pabOTKH TaHHBIX.

Hcnonb30BaTh AMHAMUYECKOE
MpOrpaMMHUPOBaHUE

JUJISl BBIYUCIICHUS PEKYPCUBHBIX
GbyHKIMHA, T0/1cY€Ta KOJTNYECTBA
BApUAHTOB U PEIICHUS 3a/1a4
ONTUMU3AIUY.

Ilpakmuueckue pabomul:

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

C TIOMOIIIBIO CCBUTOYHBIX CTPYKTYP.
JIBonuHble (OMHApHBIC) JEPEBbSI.
[TocTpoeHue nepesa uist 3aJaHHOTO
apu(pMEeTUIECKOTO BRIPAKEHUSI.
PexypcuBHBIE anropuT™MBI 00X01a
nepesa. VMcnonb3oBaHue cTeka u
ouepenu i 00xo/a iepena.
JluHamMudeckoe mporpaMMUPOBAHUE
KaK METOJI PEIICHHMS 3a71a4 C
COXpaHEHUEM TPOMEKYTOUHBIX
pe3ynbTaToB. 3a7a4d, PeIIacMbIe C
MTOMOIIBIO TMHAMHYECKOTO
MPOTPaAaMMUPOBAHUS: BEIYUCIICHUE
PEKYPCUBHBIX (YHKIIUH, TTOACUET
KOJIMYECTBA BAPUAHTOB, 3aa4H
ONTUMH3ALUU

2. Peanuzayus evruucienuil

€ MHO20PA3PAOHBIMU YUCTAMU.

3. Ilocmpoenue angpagummno-
YacmomHoz20 cio8aps 0 3a0aHHO20
mekcma.

4. Ananuz mexkcma Ha ecmecmeeHHOM
A3bIKe.

5. Buiuucnenue apugpmemuueckoeo
8bIPAdICEHUSL, 3ANUCAHHO20

6 nocmeuxcHoti gpopme.

6. Hcnonvzosanue ouepeou.

7. Hcnonvzosanue depesves

OJI51 BLIYUCTCHUS APUPMEMUYECKUX
BbIPAICEHULL.

8. Buluucnenue onunbl Kpamuaiiuie2o
nymu mexcoy epuuHamu epagha
(aneopumm [etikcmpot).

9. Buluucnenue pexypcusHvix QyHKYull
€ NOMOWBIO OUHAMUYUECKO20
NPOCPAMMUPOBAHUSL.

10. Iloocuém xonuuecmea sapuarnmos
C NOMOWBIO OUHAMUUECKO20
NPOCPAMMUPOBAHUSL.

11. Pewenue 3a0au onmumuzayuu

€ NOMOWbIO OUHAMUYECKO20
NPOCPAMMUPOBAHUS
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2.3 | OCHOBBI OOBEKTHO- 16 [Toustie 06 00BEKTHO- [TosicHATH OCHOBHBIC TIPUHITHITIHI
OpPHUEHTHUPOBAHHOTO OpUEHTHUPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
MIPOTPaMMHPOBAHUS nporpammupoBadu. OOBEKTHI U MIPOTrPaMMHUPOBAHMUS.

kiacchl. CBOMCTBA M METO/IBI 00BEKTOB. | [I[pOEKTHPOBATH U HCIIOTH30BATh
OOBEKTHO-OPUEHTUPOBAHHBIN aHANIU3. | MPOCTBIE KIACChI 00BEKTOB.
Pa3zpaboTka mporpamm Ha OCHOBE [IpoexTupoBaTh HepapXuu KJIacCOB
00BEKTHO-OPUEHTUPOBAHHOTO MOAX0/A. | IS OMMCAHUS IIPEIMETHOM
WNukancynsiys, Hacae0BaHue, o0acTu.
MOJIUMOPHHU3M. Pa3pabarteiBaTh IpOrpaMMbI
Cpensbl ObICTpO# pa3paboTKu ¢ rpaduueckuM uHTepdeiicom.
nporpamm. [IpoexktrpoBanue N3y4aTe BTOPOM S3BIK
uHTepdeiica moIb30BaTEeIs. POTrPaMMUPOBAHUS
Hcnonb3oBaHue TOTOBBIX YIIpaBisieMbX | IIpakmuueckue pabomui:
DJIEMEHTOB JIJIsl IOCTPOSHUS 1. Ucnonvzosanue 20mosvix K1accos
uHTepdetica. 6 npocpamme.
O0630p SA3BIKOB TPOTPAMMHUPOBAHUS. 2. Paspabomka npocmoii npocpammol
[TonsiTHe O MapagurMax C UCNONIL30BAHUEM KIACCOS.
porpaMMUupOBaHus. M3yueHue 3. Pazpabomka knacca,
8MOPO20 A3bIKA NPOCPAMMUPOBAHUS UCNONIL3YIOWe20 UHKANCYIAYUIO.

4. Pazpabomxa uepapxuu Kuaccoa.

5. Paspabomka npoecpammoi

¢ epaghuueckum unmepgheticom

Wroro o pazgeny 50
Pa3nen 3. UndopManuoHHble TEXHOJIOTUH

3.1 | KomnerorepHo- 8 DTarbl KOMIBIOTEPHO- BrinensiTe 3Tansl KOMIIBIOTEPHO-
MaTEMaTUIECKOE MaTEeMaTUYECKOTO MOJICTUPOBAHMUS MaTEMaTUIECKOTO MOJICTUPOBAHUS
MOJICTTUPOBAHHE MIOCTaHOBKA 33a7]a4d, pa3padoTKa Y pean30BBIBATh UX C TIOMOIIBIO
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MOJIEIH, TECTUPOBAHUE MOJICIIH,
KOMIIBIOTEPHBIN

AKCIIEPUMEHT, aHAJIU3 PE3YJIbTATOB
MO/JICIUPOBAHUS.

Juckperusanus mpyu MaTeMaTHYECKOM
MOJICTUPOBAHUYN HETIPEPBIBHBIX
nporueccoB. MoenupoBanue
JIBWXEeHHS. MoiennpoBaHue
OMOJIOTMYECKUX CHCTEM.
MareMaTH4ecKue MOJICIIN

B DKOHOMHKE. BpIuncinTenbHbIe
HKCTIIEPUMEHTHI C MOJICTISIMH.
Komnwviomepnoe mooenuposanue
cucmem ynpaenetusl.

OO6paboTKa pe3yabTaToB
sKcTiepuMeHTa. MeTo 1 HAMMEHBIITNX
KBaJipatoB. OLEHKA YHCIOBBIX
rapaMeTpoOB MOJCITHUPYEMBIX 00BEKTOB
U npoueccoB. BoccranoBneHue
3aBUCUMOCTEN 110 pe3yapTaraM
AKCIIEPHUMEHTA.

BeposarHoctHbie MOeH. MeETOIBI
Momnte-Kapiio. Umutanimonnoe
MojenupoBanue. CUCTEMbI MACCOBOTO
o0CITyKUBaHUS

IPOrPaMMHOTO 00€CTICUCHHSI.
[TosicHATHh HEOOXOIUMOCTD M CYIITHOCTh
JTUCKPETH3AINH TPU PEIICHUH
BBIYHCITUTENBHBIX 337249 C TIOMOIIIBIO
KOMITBIOTEPOB.

Hcnons30BaTh UMUTAIIMOHHOE
MOJICIUPOBAHUE, B TOM YHUCJIC HA
OCHOBE BEPOSITHOCTHBIX MOJICIICH.
OOpabateIBaTh pe3yIbTaThl
IKCIIEPUMEHTA.

Ilpakmuueckue pabomot.

1. Mooenuposanue ogusicerus.

2. Mooenuposarnue buonocuueckux
cucmenm.

3. Umumayuonnoe mooenuposaue
¢ nomowvio memooa Moume-Kapro.
4, Obpabomka pe3yibmamos
9KCnepuMeHma
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3.2

ba3er nanHbBIx

10

Tabmuunbie (pensioHHbIe) 0a3bI
naHHbIX. Tabnuiia — mpejacTaBieHUe
CBEJICHHMI 00 OJHOTHIIHBIX 0OBEKTAX.
ITone, 3anuce. Kimrou Tabnuiel. Padora
C TOTOBOM 0a30ii JaHHBIX. 3aMOJHEHUE
0a3bl manHbIX. [Touck, copTupoBka u
bunbTpanus TaHHBIX. 3aIPOCHI

Ha BBIOOPKY JaHHBIX. 3aMpPOCHI

C mapamMerpamu. Beraucinsemble mosus
B 3ampocax.

MHoroTtabauyHbie 0a3bl JaHHBIX.
Tunsl cBs3el MEXTy TaOJIUIIAMHU.
Buemnuii kirod. LlemocTHOCTh 6a3bl
JIAHHBIX. 3aMpPOChl K MHOTOTA0IUNIHBIM
0a3zaM JaHHBIX.

OcHo8Hble NPUHYUNBL HOPMATUZAYUU
0a3 oaunwvix. A3vIK ynpaesneHus
oannvimu SQL. Coz0anue npocmolx
3anpocos Ha szvike SQL Ha 6b1600pKy
OAHHBIX U3 OOHOU MAOIUYBI.
Hepensyuonnvie 6azvl 0aHHbIX.
IKcnepmHvle cucmembl

XapakTepu3oBaTh 0a3y IaHHBIX KaK
MOJICITb TPEAMETHOM 00JIaCTH.
[IpoekTupOBaTh MHOTOTA0IMYHYIO 023y
JAHHBIX.

OcyIecTBIATh BBOJ M pEAaKTHPOBAHUE
JAHHBIX.

OCyIIECTBIATH COPTUPOBKY, ITOUCK

¥ BBIOOp JAHHBIX B TOTOBOM 0ase
JaHHBIX.

®opMHUpOBaTh 3aITPOCHI HAa TTIOUCK
JAHHBIX B CPEJIC CHCTEMBI YIIPABICHUS
0a3aMu TaHHBIX.

VYnpansats 62301 JaHHBIX

C TIOMOTIIBIO TIPOCTHIX 3aMPOCOB

Ha s3pIke SQL.

[TosicHsITh 00JIACTH IPUMEHEHUS,
JIOCTOMHCTBA M HEJIOCTATKH
HEPEIAIMOHHBIX 0a3 TaHHBIX

B CPaBHCHUH C PEIISITHOHHBIMH.
Ilpakmuueckue pabomul:

1. Paboma c comosoii 6a301i OaGHHUIX.
2. Paspabomka muocomabauunot 6azvl
OQHHDIX.

3. 3anpocul kK MHO2OMAbOIUYHOLL Oa3e
OAHHbIX.

4. Vnpasnenue 0aHHbIMU C NOMOUWBIO

azvika SQL
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3.3 | Beb-caiitbl 14 WNutepuer-nipunoxenus. [lonarue o I1osICHATH TPUHLUIIBI TEXHOJIOTUH
CEPBEPHOM M KIIMCHTCKOM YacCTAX CalTa. | «KIMEHT — CepBEp» Ha MpUMepe
TeXHOIOTHS «KITUEHT — cepBep», e B3aMMO/ICHCTBUS Opay3epa
JIOCTOMHCTBA U HeA0CTaTKH. OCHOBBI u BeO-cepBepa. Co3maBaTh IPOCTHIC
s3pika HTML m kackamHbIX TaOIuI] BeO-CTpaHUIIBI, UCTIOIB3YS SI3BIK
ctwteit (CSS). Crienapuu Ha sI3bIKe pasmetku HTML, kackajgHbie TaOIUIIBI
JavaScript. ®opmebl Ha BeO-CTpaHHUIIE. CTUJIEH U CLICHApUH Ha SI3bIKE
Pa3Mmelienne BeO-caliToB. Yciayra JavaScript. OnuceIBaTh TEXHOJIOTHIO
XOCTHHTA. 3arpy3ka ¢aijoB Ha CalT pa3MelIeHus cauToB B cetu MIHTepHeT.
Ilpakmuueckue pabomot:
1. Coz0anue mexcmoegoti
8eO-cmpanuybi.
2. Cozoanue 6eb-cmparuybl,
sKAIOUAIOW el MYTbMUMEOUliHblE
00vexmul (PUCYHKU, 38YKOBbLE OAHHbIE,
810€0).
3. Ogopmnenue cmpanuyvl ¢ NLOMOUBIO
KACKAOHBIX mabuy cmuiell.
4. Hcnonv3osarnue cyenapues Ha s3blKe
JavaScript
3.4 | KomnbrorepHas 8 BBox n300pakeHuii C UCMOIB30BaHUEM | BBIMOTHATE 00Ty 0 KOPPEKITHIO
rpaduka Pa3TUYHBIX ITUGPOBBIX YCTPONCTB TP POBBIX N300pPAKEHHUH.

(mupoBBIX poTOANIIAPATOB U
MHKPOCKOIIOB, BUCOKAMED, CKAHEPOB
U APYTUX YCTPOMCTB).

['paduyeckuii penaktop. Paspemienue.
Kanpuposanue. Mcnpasnenue

[IpuMeHATh HHCTPYMEHTHI
rpaduaeckoro pegakTopa K OTACIbHBIM
00JacTsIM U300paKEeHHUS.

CTpouTh MHOTOCTIOMHBIC N300paKEHNUS
C UCTIOJIb30BAaHUEM MACOK, TOTOBUTH
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ICPCIICKTHBHI. FI/ICTOFpaMMa.

Koppekuus ypoBHEHN, KOPpEKLUs LIBETA.

OO6ec1BeunBaHUE LIBETHBIX
nzo0paxenuid. Perymn. Pabota

¢ obnactsmu. OUIBTPHI.
MHorocaoiHbIe H300paXKeHHUS.
Tekcrosblie citon. Macka ciosl.
Kanansl. CoxpaHeHH€e BbIICICHHOM
obnactu. [logroroBka mirocTpanui
JUTs1 BeO-CaiTOB. AHUMHUPOBAHHBIE
U300paKEeHMUS.

BekropHas rpaduxa. [[puMuTHUBBHI.
H3mMeHeHne nopsiaka 3J1eMEHTOB.
BripaBHuBaHue, pacrpeiesicHue.
I'pynnuposka. Kpusbie. @opmarsl
BEKTOPHBIX pPUCYHKOB. Mcrions3oBanue
KOHTYpOB. BekTtopuszanus pacTpoBbIX
U300pAKEHU.

[IpyuHIMIIBI TOCTPOEHUS U
peIaKTUPOBaHUS TPEXMEPHBIX
monaenei. CeToOuHbIE MOJEIH.
Marepuansl. MoaenupoBanue
HMCTOYHHMKOB OCBellIeHus1. Kamepsl.
AnnutuBHbIE TexHOIO0TUH (3D-
npuHTepsbl). [ToHATHE O BUPTYaNbHON
PEanbHOCTU U JOTIIOJIHEHHOU
peanbHOCTH

WJUTFOCTPAIIAH TSI Pa3METIICHUS
Ha BeO-caliTax, co31aBaTh
aHUMHUPOBAHHBIC N300paKEHUSI.
Co3naBath BEKTOPHBIE N300 paKCHHSI

C TIOMOIIBIO PEAAKTOPA BEKTOPHOM
rpaduKy WM HTHCTPYMEHTOB
TEKCTOBOT'O IIPOLIECCOopa.
Ilpakmuueckue pabomoi:

1. Obpabomxa yugposwvix
domoepaghuii (xadpuposanue,
ucnpaeiexue nepcnekmuesl, KOppPeKyusl
VposHell, KOppeKyus yeema,).

2. Pemywo yughposwvix gpomoepadpuii.

3. Mroeocnotinvle uzo0opasxicenus.

4. AHUMUposaHHbvle U300PANCEHUS.

5. BexmopHhas epaghuxa
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3.5 | 3D-monenupoBaHue

[IpuHUIMIIBI TOCTPOEHHUS U
pEAAKTUPOBAHUS TPEXMEPHBIX
Mozeinel. CeTouHble MOJEIH.
Marepunansl. MonennpoBanue
VCTOYHHUKOB OocBeleHus. Kamepsl.
AnnutuBHbIC TexHOIO0THH (3D-
HPUHTEPHI).

[loHATHE O BUPTYAJIBHOM PEATBHOCTH
Y JOTIOJIHEHHOW pEAIbBHOCTH

[TosICHATH NPUHIUIIBI IOCTPOEHUS
TPEXMEPHBIX MOJETICH.

BpInonHATH onepauu 1o noCTpOEHUIO
U PEAAKTUPOBAHUIO TPEXMEPHBIX
MOJIEJICH.

Pa3zmemaTe Ha BUPTyaJbHOM CIIEHE
HMCTOYHUKH OCBEIICHUS U KaMephl.
[IpuBOINUTH TPUMEPHI UCTIOJIB30BAHUS
TEXHOJIOTUNA BUPTYAJIBHOU

Y JOTIOJTHEHHOW PEAIbHOCTH.
Ilpakmuueckue pabomut:

1. Cozoanue npocmuvix mpéxmepHulx
Mooeneli.

2. Cemounvie mooenu.

3. Penoepune

Hroro no pazgeny 48
Pe3zepBHOE Bpems 20
OBILIEE KOJIMYECTBO 136
YACOB I10 ITPOT'PAMME
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