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OenepanpHas pabouas nporpamma Mo ydeOHomy mnpenmery «HUHpopmaTuka»
(yrayOneHHbIN ypoBeHb) (IpeaMeTHas o01acTh «MaremaTuka U HHpopMaTHKa») (nanee
COOTBETCTBEHHO — IMporpamMma 1o uHpopmaTuke, uUHGOpPMATHKA) BKIIOYAET
MOSICHUTETIbHYIO 3aMHCKY, COIepKaHne 00yUeHUs, TUIAaHUPYEMbIE PEe3yJIbTaThl OCBOCHUS
IpOrpaMMBbI 10 HHPOPMATHKE, TEMAaTHUECKOE TNIAaHUPOBaHUE, IEpeueHb (KoauduKaTop)
MpPOBEpPSEMBbIX TpPeOOBAaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEbHOU
nporpaMmbl  cpefHero  oOmero  oOpa3oBaHMS M DJIEMEHTOB  COJAEpKaHUs
1o nH(OpMaTHUKe.

[losicHutenpHast 3amucka OTpaXkaeT oOlue IeNMd W 3a7adyd  MHGOPMATUKH,
XapaKTePUCTUKY TCHXOJIOTUYECKUX MPEANOCHUIOK K €€ H3YYCHHMIO O0ydaroluMUcH,
MECTO B CTPYKType Y4eOHOro IUlaHa, a TaKXe MOJIXOJbl K OTOOpY coaepxkaHus, K
ONPENENCHUI0 IUIAHUPYEMBIX Ppe3yJbTaTOB U K CTPYKTYpe TEMaTH4YECKOTrO
TUTAHUPOBAHUSL.

Copmepxanne OOy4YeHHs] PpacKphIBa€T COJAEp)KATEIbHBbIC JIMHUHM, KOTOPBIC
npearaTcs Ay 00A3aTebHOTO M3YUYEHHS] B KaXJIOM KJIacce Ha YPOBHE CPEIHETO
oO1iero oOpa3oBaHusI.

[Inanupyemble pe3ysbTaThl OCBOCHHS MPOrpaMMbl MO MH(POPMATHKE BKIHOYAIOT
JUYHOCTHBIE, METAaNpeIMETHbIE PE3yJIbTaThl 32 BEChb NEpUOA OOyueHHUS Ha YPOBHE
CpeIHero o0Iiero oopa3oBaHus, a TakKe MPEAMETHBIE JOCTHKEHHUS 00ydaromerocs 3a
KaXJIbIH T0J1 00y4eHHUS.

HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo wuHoOpmaTuke (yriIyOJICHHBIH YPOBEHb) Ha YPOBHE CPEIHETO
oOmero obpazoBaHus pa3zpaboTaHa HA OCHOBE TpeOOBaHUW K pe3yJbTaTaM OCBOCHHS
OCHOBHOM  00Opa3oBaTeIbHOM  IpOTpaMMbl  cpeaHero  obmero  oOpa3oBaHUS,
npencraBienHbix B ®I'OC COO, a Takke denepanbHOl pabouelt TporpaMMbl
BOCITUTAHMSI.

[Iporpamma 1o mHbOpMaATHKE aeT MPEACTaBICHUE O IENsIX, 0oOIIel cTpaTeruu
oOy4eHHs, BOCIUTAHUSI U Pa3BUTHS OOyYarolIMXcCsl CPEICTBAMH Y4eOHOTo MpeaMeTa
«Mudopmatrkay Ha yriIyOJICHHOM YPOBHE, YCTAaHABIMBAET 0053aTE€bHOE MPEIMETHOE
coJiep KaHue, MPeyCMaTPUBAET €ro CTPYKTypUPOBAHUE TI0 pa3jieiaM M TeMaM Kypca,
OTIpeJIeNsIeT pacIpeielieHne ero Mo kiaccaM (TojaM U3ydeHHs), JaeT MPUMEPHOE
pacrpeiesieHne Y4eOHBIX YacOB M0 TEMAaTHYECKHUM pa3zeiiaM Kypca W peKOMEHIyEMYFO
(MpUMepHYyI0) TOCIENIOBATEILHOCTh WX M3YYCHHS C YYCTOM MEXKIPEIMETHBIX
¥ BHYTPHUIIPEIMETHBIX CBSI3€H, TIOTUKN y4eOHOTO MPOIecca, BO3PACTHBIX 0COOCHHOCTEH
00y4aromuxcsl.

[Iporpamma 1o wHGOpPMATHKE OMpPEAENseT KOJUYECTBEHHbIE M KauyeCTBEHHBIE
XapaKTEPUCTHKN y4eOHOTO Marepuaja JJId KaXJao0ro roja M3ydeHHs, B TOM YHCIIC IS
COJIEPKATEIbHOTO HAMOJIHEHUSI PA3HOTO0 BHUJA KOHTPOJIS (TPOMEKYTOUHOM
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aTTecTalil 00ydYarouuxcsi, BCEPOCCUMCKUX MPOBEPOUYHBIX PabOT, rocyAapCTBEHHOU
UTOroBOM arrtectanuu). Ilporpamma mno uHPOpMATUKE SBISETCS OCHOBOM JUIs
COCTABJICHHSI aBTOPCKHUX YYEOHBIX MPOTPaMM U YUEOHUKOB, IOYPOYHOTO TUIAHUPOBAHUS
Kypca yYuTeIeM.

HNudopmartrka B cpegHeM o01ieM 00pa30BaHUU OTPaXkKaeT:

CYIIHOCTh HUH(POPMATUKH KaK HAYYHON IMCUUIIITUHBI, U3y4arOIe 3aKOHOMEPHOCTH
NpPOTEKaHUsI ¥ BO3MOXXHOCTHM aBTOMAaTH3allMM HMH()OPMAIMOHHBIX MPOIECCOB B
Pa3IMYHBIX CUCTEMAX;

OCHOBHBIE 00JIACTH TPUMEHEHUSI MHPOPMATUKH, TIPEK]IE BCErO MHPOPMALIMOHHBIE
TEXHOJIOTHH, YIIPABICHUE U COLIMATBHYIO cepy;

MEXKIUCIUIUTMHAPHBIA ~ XapakTep  umHQopMaTuku ©U  HWHPOPMAIMOHHOM
JESATEIIBHOCTH.

Kypc wundopmatvku mjisi ypoBHSI CpEeAHEro oOIero oOpa3oBaHUs SIBISETCS
3aBEpPIIAIOIIMM JTAllOM HENPEpPHIBHOM MOATOTOBKM OO0y4alIIMUXcsi B 00JacTh
uHpopMaTUKA U WHEOOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM, OMUpacTcs Ha
coJiepKaHue Kypca MH(POPMATUKH YPOBHS OCHOBHOI'O OOIIEro OOpa3oBaHUS U OIBIT
MOCTOSIHHOTO TPUMEHEHUsS] MH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH, JaeT
TEOPETUYECKOE OCMBICIIEHUE, HHTEPIPETALUIO U 0000IIEHUE ITOrO OIbITA.

Pesynbrarel  yriyOJeHHOro  ypoOBHS ~ M3y4eHHMs  y4yeOHOro  MpeaMera
«MHpopMaTHKa) OPUEHTUPOBAHBI HA MOJYYEHUE KOMIETEHTHOCTEN IS MOCIEAYOIEn
po(eCcCUOHANIBHON AEATENBHOCTH KaK B paMKax JaHHOW MpeaMeTHOM 00JacTu, Tak U
B CMEXHBIX ¢ Hel o0macTsax. OHU BKIIIOYAIOT B CEOSI:

OBJIJICHUE KIIFOUEBBIMU MOHATHUSMHU M 3aKOHOMEPHOCTSIMU, HA KOTOPBIX CTPOUTCS
JlaHHasi TMpeAMeTHass 00J1acTh, PACMO3HABAHME COOTBETCTBYIOIIMX WM NPU3HAKOB U
B3aMMOCBSA3€H, CIIOCOOHOCTh JIEMOHCTPUPOBATH pPa3jIMUYHbIE IMOAXOAbl K H3YUYEHHUIO
SBJICHUM, XapaKTEPHBIX JIJIs1 U3y4aeMoi MpeaMeTHON o0nacTy;

YMEHHUE peuiaTh TUIIOBBIE MPAKTUYECKHE UM TEOPETUUYECKHE 33JauM, XapaKTepHbIE
JUTSl ICTIONTb30BaHMS METOJIOB U MHCTPYMEHTAPUs JaHHOU MPEAMETHOM 001aCTH;

HaJIMuue MPEJCTABICHUN O TaHHOW MPEIMETHOW 00J1aCTH KaK LEeJTOCTHON TeopUuu
(COBOKYITHOCTH TEOPHHi), OCHOBHBIX CBSI3X CO CMEKHBIMHU OOJIACTSIMU 3HAHHI.

B pamkax yriayOjaeHHOro ypoBHS H3y4eHHs] HHQOPMATUKH OOeCcreunBaeTCs
I[eJICHANPABJICHHAs] TOJTOTOBKA OOYyYalolmMXcsi K MPOJOJDKEHHI0 00pa3oBaHUSs
B Opram3anusax npopecCHOHAIBHOTO  O0pa30BaHHUA TO  CHEIUATBHOCTSM,
HETMOCPEJCTBEHHO CBS3aHHBIM C [U(GPOBBIMU TEXHOJIOTHUSMH, TAKUM KakK MPOTrpaMMHast
WHKeHepus, HWH(popMarmoHHass O€301acHOCTh, HH(POPMAIIMOHHBIE  CHCTEMBI H
TE€XHOJIOTUH, MOOWJIbHBIE CUCTEMBI U CETH, OOJIbIINE JIaHHbIE U MAlIMHHOE OOy4YEHHE,
MPOMBIIUICHHBIA ~WHTEPHET BEILIEH, MCKYCCTBEHHBI HMHTEIUIEKT, TEXHOJIOTUHU
OecrpoBOJHONW  CBSI3M, POOOTOTEXHWKA, KBAHTOBBIE  TEXHOJOTMHM, CHCTEMbI
pAaCIIPEIENIEHHOTO PEECTPA, TEXHOJIOTUU BUPTYAJIIbHOM U JOTIOJTHEHHOM PEAIbHOCTEMN.

OcHoBHas 11e)1h M3yuYeHUs1 yueOHoro npeameta «MudopmaTuka» Ha yriyOieHHOM
ypOBHE cpeaHero oOmiero oOpa3oBaHusi — oOOecleueHHe JalbHEHIEro pa3BUTHUS
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MH(OPMAIMOHHBIX KOMIIETEHIIMN 00yYarouIerocs, ero roTOBHOCTH K JKU3HU B YCIOBUSIX
pa3BUBaIOIIErocs WH(OPMALMOHHOTO OOIIECTBA M BO3pPACTAIOUICH KOHKYPEHIIMH Ha
peiHKe Tpyaa. B cBsi3u ¢ stuM usydenue uHdpopmatuku B 10—11 kimaccax DOJKHO
00€eCIeUHTD:

cOpPMUPOBAHHOCTH MHPOBO33PEHUS, OCHOBAaHHOTO Ha TMOHUMAHUU POJH
uH(pOpMaTUKU, UHPOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUIM B COBPEMEHHOM
0OIIIEeCTBE;

c(OpPMUPOBAHHOCTh OCHOB JIOTMYECKOTO M aJITOPUTMHYECKOTO MBIIIICHHS,

c(hOpMHUPOBAHHOCTh YMEHUH Pa3anudaTh (PaKThl ¥ OIICHKH, CPABHUBATH OIICHOYHBIC
BBIBOJIBI, BHUAETh HX CBS3b C KPUTEPUSMU OLICHUBAHUS U CBS3b KPUTEPHUEB
C OIpENCICHHOW CHUCTEMOHN IIEHHOCTEH, MPOBEPSATh Ha JOCTOBEPHOCTH M 0000IIaTh
uHpOpMaIIHIO;

c(hOpMUPOBAHHOCTH MPECTABICHUH O BIUSHUA HHPOPMAITMOHHBIX TEXHOJIOTHH Ha
KU3Hb 4eJoBeKa B O00IIeCTBE, IMOHUMAHUE COIMAIBHOTLO, SKOHOMHUYECKOTO,
MOJINTUYECKOTO, KYJIBTYPHOTO, OPUIUYECKOTO, IPUPOJHOTO, SPrOHOMHUYECKOTO,
MEJIUIIMHCKOTO U (PU3HOJIOTMYECKOT0 KOHTEKCTOB HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

NPUHATHE TPABOBBIX U JTUYECKUX AaCHEKTOB HH(POPMAIIMOHHBIX TEXHOJIOTHUH,
OCO3HAHHWE OTBETCTBEHHOCTH JIOJICH, BOBJICUEHHBIX B CO3/IaHHE€ M HCIIOJIb30BaHUE
MH(OPMAITMOHHBIX CUCTEM, PACIIPOCTpaHEHHE HH(OpMAIUY;

CO3JlaHUE YCIOBUW JUI Pa3BUTHS HABBIKOB Y4eOHOW, MPOEKTHOM, Hay4dHO-
UCCJIEIOBATENIbCKOW W TBOPYECKOW  JIEATENTLHOCTH, MOTHBALUU OOYYaroIIMXCs
K CAMOPA3BUTHIO.

B conepxxanun yuebnoro mnpeamera «MHpopMaTHkay BBIACISIOTCS YEThIPE
TEMAaTUYECKHUX pa3Jiena.

Pazpnen «lludposasi rpaMOTHOCTE» MOCBSILEH BOIPOCAM YCTPOUCTBA KOMITBIOTEPOB
U JIPyTUX DJIEMEHTOB IMHU(POBOrO0 OKPYKEHHS, BKIIOYAas KOMIIBIOTEPHBIE CETH,
UCIIOJIb30BAHUIO CPEJACTB OINEPAlMOHHOW CHUCTeMbl, pabore B cetu HWHTepHET u
HCIIOJI30BaHUIO HHTEPHET-CEPBUCOB, HHGOPMAIIMOHHON O€30MaCHOCTH.

Paznen «Teopernueckre OCHOBHI MHGOPMATUKNY» BKIIOYACT B CeOsl MOHSATUHHBIM
anmapatT WH(OpPMATHKH, BOMPOCHI  KOJUPOBaHMS  MHOOpPMALUM, H3MEPEHUS
nH(OPMAITMOHHOTO O0BbeMa JaHHBIX, OCHOBBI alIreOphl JIOTUKHM M KOMIBIOTEPHOTO
MOJIETTUPOBAHUSI.

Paznen «AnroputMbl W TpPOrpaMMUPOBAHME»  HANpaBIE€H Ha  Pa3BUTHE
QITOPUTMHYECKOTO MBIIIJIEHUS, Pa3pad0TKy aJlfOPUTMOB U OIEHKY HMX CIIOKHOCTH,
dbopMUpOBaHHE HABBIKOB pealM3allMM MPOrpaMM Ha s3bIKaxX MPOTPaMMHUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «MHdopmaimoHHble TEXHOJIOTHH» TIOCBSIIEH BOMPOCaM MPUMEHEHUS
WH(QOPMAITMOHHBIX TEXHOJIOTHUH, PpPEAIM30BAaHHBIX B TPHUKIAIHBIX MPOrPAMMHBIX
NpOAYKTaX W HHTEPHET-CEPBUCAX, B TOM UYHCIE B 3ajayax aHajiu3a JaHHBIX,
UCITIOJIb30BAHUIO 0a3 JAHHBIX U AJIEKTPOHHBIX TAOJIUIL AJ1 PEIICHUS] PUKIIAHBIX 3a]ad4.
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B mnpuBenenHom ganee conepxkaHuud ydeOHoro mpeamera «WHbopmaTukay
KYPCHUBOM BBIJICTICHBI JIOMOJHUTEIBHBIE TEMbl, KOTOPbIE HE BXOJAT B O0OS3aTEIbHYIO
porpaMMmy OOY4YEeHHsS, HO MOTYT OBITh MPEIIOKEHBI JJII H3YUYCHHS OT/ACIIbHBIM
MOTHBHUPOBAHHBIM U CITOCOOHBIM O00yJarOIIAMCS.

VYriyOneHHbIE  YpOBEHb  HW3y4eHHS ~ WH(DOPMATHKA  PEKOMEHAYCTCS IS
TEXHOJIOTUYECKOTO npoduIs, OPUEHTUPOBAHHOTO Ha WH)XCHEPHYIO U
nHOOPMAITMOHHYIO chepbl  JEATEIBHOCTH. YTIyOJNEHHBI YPOBEHb HW3YUYCHUS
nHpopMaTuku  obOecrieynMBaeT: IOATOTOBKY  OOYYarOUIUXCS, OPHUEHTHPOBAHHBIX
Ha CICHHAIBHOCTH B 00JacTH WH()OPMAIIMOHHBIX TEXHOJOTMH UM HWH)XCHEPHBIC
CIICIMAJIbHOCTH, YYACTUE B MPOCKTHOW U UCCIIEIOBATEIBCKOM AEATEIbHOCTH, CBI3aHHOM
C COBPEMCHHBIMH HAIpaBJIECHUAMH OTpaciu HHGPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TE€XHOJIOTHM, MOJITOTOBKY K YYACTHIO B OJIMMITMAIaX U cAaue EAMHOTO rocy 1apCTBEHHOTO
’K3aMeHa o0 UH(POpMaTHUKE.

[TocnenoBaTenbHOCTh M3YYECHHUSI TEM B Ipejesiax OJHOrO roja OoOydeHHUS MOXKET
OBITh M3MEHEHA 1O YCMOTPEHHUIO YUYUTENsS IMpHU IMOATOTOBKE pabouell mporpaMmbl U
MIOYPOYHOTO IIJIAHUPOBAHUS.

OGr11ee 9KciIo YacoB, peKOMEHI0OBAHHBIX JIJIs U3y4eHHs HH(popMaTuku, — 272 Jaca:
B 10 kiacce — 136 yacoB (4 yaca B Heqneno), B 11 kiacce — 136 yacoB (4 4yaca B HEJIEIO).

Bo3MoxkHa KOppeKTHPOBKA OOIIETO YKCiIa 4aCOB, PEKOMEHAOBAHHBIX JIJISI U3YyUCHHUS

npeaMera, ¢ y4eToM HHIAWBHUIYAJIbHOTO TMOJAXO0Ja 00pa30BaTENIbHBIX OpraHU3aIUil
K yrIyOJIGHHOMY HM3Yy4eHUI0 MH(OpPMATHKH, B paMKax COOIIOJCHUS] TMUTMEHUYECKHUX
HOPMAaTHBOB K HEJIebHON 00pa3oBaTeIbHON Harpys3Ke.
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COJIEP)KAHUE OBYUYEHUSI!

10 KJIACC

udpoBasi r(paAMOTHOCTH

TpeOoBaHUsg TEXHUKH O€30MACHOCTH U TUTHEHBI NMPU paboTe C KOMIBIOTEpaMU U
JIPYTMMHA KOMIIOHEHTaMU IIU(POBOTO OKPYKEHHUS.

[TpuHunel paboThl KOMIBIOTEPOB M KOMITBIOTEPHBIX CUCTEM. ApXUTEKTypa (OH
Heiimana. ABTOMAaTH4YeCKOE BBINOJHEHHE MPOrpaMmbl IporeccopoM. OrnepaTuBHas,
MOCTOSIHHAsI W JOJITOBpeMeHHass mnaMatb. OOMeH MJaHHBIMU C TIOMOIIBIO IIIHH.
KoHTpomiepbl BHEMIHUX yCTPOUCTB. IIpsAMOI JOCTYI K TaMSTH.

OCHOBHBIE TEHACHUMU Pa3BUTHS KOMIIBIOTEPHBIX TeXHOJoTHil. I[lapamienbHbie
BbIUMCIIEHUs. MHorompoueccopHsie cucteMbl. CynepkoMmmbloTepsl. PacripenenenHbie
BBIYUCIUTEIbHBIE CUCTEMBI U 00paboTKa OOJBIINX JaHHBIX. MOOUIBHBIE LU(PPOBBIC
YCTPOMCTBA M WX POJb B KOMMYHHUKAlMSX. BCTpOEHHBIE  KOMIIBIOTEPHI.
MukpokoHTposuiepbl. POOoTH3MpOBaHHBIE TPOU3BOACTBA.

[IporpamMHOe oOOecrieueHHe KOMITBIOTEPOB M KOMIBIOTEPHBIX CHUCTEM. Bumbl
IpOrpaMMHOro oOecnedeHuss M UxX HazHadyeHue. (OCOOEHHOCTH MPOrpaMMHOTO
oOecrieyeHuss MOOWIBbHBIX ycTpoicTB. IlapannensHoe nmporpammupoBanue. CucTeMHOe
nporpammHoe odecrieueHue. OnepaluoHHble CUCTEMBI. Y TWIUTHIL. [[pailBepbl yCTpPOUCTB.
WHcTamuisys 1 IeUHCTAIUISIUS TPOrPAMMHOT0 00eCrieYeHusl.

QaitnoBble  cuctembl. [IpuHIMOBI pa3MelleHus W UMEHOBaHUS  (aiioB
B J0JroBpeMeHHOM namsTh. [11aGnons! uid onvcanus rpynn ¢aiyios.

[Iporpammuoe obecnieueHue. JIuieH3upoBaHUE MPOTPAMMHOTO OOeCreYeHus U
uuppoBbIX pecypcoB. lIpompuerapHoe U cBOOOAHOE MpOrpaMMHOE OOecCreYeHHE.
KoMMepueckoe M HEKOMMEPYECKOE HCIOJIb30BaHUE MPOrPaMMHOIO OOECHEUYEHUs U
nu(ppoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTAHABJIMBAEMasi 3aKOHOJATEIbCTBOM
Poccuiickont  @epepanuy  3a  HENPABOMEPHOE  HCMOJIB30BAHHE  MPOrPAMMHOIO
oOecrieueHus: U HU(POBBIX PECYPCOB.

[IpuHUUIIBI TIOCTPOECHMSI M allapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
CereBbie npotokoiibl. Cets HTEpHET. Anpecanus B cetu MHTepHET. [IpoTOKOIBI CTEKA
TCP/IP. CucteMa TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha monacetm ¢ momomblo Macok mojcerer. CereBoe
aaMUHUCTpUpoBaHue. IlomydeHne HaHHBIX O CETEBbIX HACTPOMKaxX KOMIIbIOTEpA.
[IpoBepka HanuuMs CBA3U € y3J0M ceTu. OmnpeneneHne MapuipyTa ABUKEHHUS TAKETOB.

Bunbr NEATENbHOCTU B CeTH HNnTepner. CepBucsl HNuTepHera.
['eonndopMalimoHHble CHUCTEMBI. [ €0JIOKALIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHH
(HampuMmep, JIOKausi MOOWJIBHBIX — TeJe(OHOB, OMNpeaeieHUue 3arpy>KeHHOCTH
aBTOMarvcTpasuei), THTEpHET-TOProBisi, OPOHUPOBAHUE OMIIETOB M TOCTUHHII.

! I(ypcugo/w BBIJACJICH MaTepual, KOTOpLIﬁ HE SBIsSETCA 00s3aTeNIbHBIM Ipu U3y4YCHUH U HE BXOAUT B COJACPIKAHUC
HpOMe)I(yTO‘IHOﬁ HIIH UTOTOBOM aTTeCTalliy 10 NpEeAMETY.
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['ocynapcTBeHHbIE DJIEKTPOHHBIE CepBUCHI M yciayrd. CouManbHble CETH —
OpraHu3alys KOJUIEKTUBHOIO B3aMMOJEUCTBUS M OOMeHa JNaHHbIMH. CeTeBOMl ATHKET:
npaBwia MOBEACHUA B KuOeprpoctpaHcTBe. [IpoOiema MNOUIMHHOCTH MOTY4YEHHON
uHpopMaruu. OTKpbITbIE 00PAa30BaATEIbHBIE PECYPCHI.

TexHOreHHblE W SKOHOMHYECKHE YIPO3bl, CBS3aHHBIE C HCIOJIb30BAaHUEM
UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTUH. OOmue mnpoOseMbl  3alIUThI
uHpopMaluu 1 uHPoOpMalMoHHOM Oe3onmacHocTtu. CpenacTBa 3aliuThl MHGOpMaLUU
B KOMIIBIOTE€paX, KOMIBIOTEPHBIX CETAX M aBTOMATU3MPOBAHHBIX HH(OPMALMOHHBIX
cucremax. [IpaBoBoe obecnieueHre HHPOPMALIMOHHONW OE30IaCHOCTH.

[IpenoTBpalieHuEe HECAaHKIIMOHUPOBAHHOIO IOCTYIA K TMYHON KOH(PUACHIINAIbHON
uH(pOpMaIK, XPAHALIEHCS Ha NEPCOHAIBHOM KOMIIbIOTEPE, MOOMIIBHBIX YCTPOHUCTBAX.
Bpenonocnoe nporpamMmmHoe obecrieueHue U crnocoObl 0OpbObl ¢ HUM. AHTUBUPYCHBIE
nporpaMMmbl. Opranusanus JUYHOrO apxuBa MH(popMauuu. Pe3epBHOE KOMMpOBaHUE.
[TaposibHas 3amKTa apXuBa.

Hudpposanue naHHbIX. CUMMETpUUHbIE M HecUMMeTpHuHble mu@psl. udps
npocrtoit 3amensbl. Hudp Lezaps. Hudp Buxenepa. Anroputm mudposanust RSA.

Teopernueckne 0CHOBbI HHPOPMATHKH

Nudopmarnus, nanHple u 3HaHUSA. VHGOpMalMOHHBIE MpOIECChl B MPUPOJIE,
TEXHUKE U OOIIECTRE.

HempepbiBHBIE ¥ JIUCKpETHbIE BEIMYMHBI M  cuUrHajbl. HeoOxomumocThb
JTUCKpEeTU3aly nHGopMaIuu, npeIHa3HaueHHOM JIJIs1 XpaHeHus, epeau 1 00paboTKu
B IU(PPOBBIX CHCTEMAX.

JIBonuHO€E KOHMpoBaHue. PaBHOMEpHBIE M HEPABHOMEPHBIE KOJBL. JlekoaupoBaHue
COOOIIICHM, 3aMMCAHHBIX C TIOMOIIBI0 HEPABHOMEPHBIX KOJOB. YcioBue DaHo.
[TocTtpoeHne OAHO3HAYHO JEKOAUMPYEMBIX KOJIOB C MOMOULIBIO JAepeBa. EauHUIIBI
U3MepeHusl KoiuuecTBa HHGopMaimu. AN(aBUTHBIA TOAXOJ K OICHKE KOJUYECTBA
uHdopMaIuu.

Cuctembl cuucieHusi. Pa3BepHyTas 3amuch TENBIX U JAPOOHBIX  YHCEI
B TMIO3ULMOHHOM cuctemMe cuucieHus. CBOHCTBa MNO3MLMOHHOW 3alMCH YHCHA!
KOJIMYECTBO LU(p B 3amuicH, MPU3HAK JEIMMOCTH YHCIa HA OCHOBAHHME CHUCTEMBI
CUMCJIEHUSI. AJNTOPUTM MEPEBOAA LIEJOr0 Yuciia U3 P-WYHOW CHUCTEMBbI CUHCIICHUS B
JECATUYHYIO0. AJITOPUTM MEPEBO/Ia KOHEUHON P-U4HOM IpoOH B IECATUYHYI0. AJITOPUTM
IepeBoa LEJI0ro 4Yuciaa U3 JIECSITUYHOW CHUCTEMBI cuucieHus B P-nunyro. llepeBon
KOHEYHOW  JlecaTuuHOM japobw B  P-wuHyto. JIBowdHas, BOCbMEpHUYHAS U
MICCTHAAIIATEPUYHAS CUCTEMbl CUUCIEHHUS, CBSI3b MEXKIYy HUMHU. ApudmeTndeckue
ONEepalyy B MO3ULIUOHHBIX CUCTEMAX CUUCIEHUS. 1pouunas ypasHoseuweHHas cucmema
cuucnenus. [[6ouuHo-0ecaAmuyHas cucmema cyucieHus.

Komuposanue texcroB. Konuposka ASCII. OgnobaiitHpie koaupoBku. CTaHaapT
UNICODE. Koauposka UTF-8. Onpenenenne nHPOpMAITMOHHOTO 00heMa TEKCTOBBIX
COOOILIEHUH.

KonupoBanue nzobpaxenuit. Ouenka uHGOpMaMOHHOrO o0beMa TpaduyecKux
JIAHHBIX MIPH 33JJaHHBIX Pa3peIICHUH U TITyOrHE KOAUPOBaHUS 11BeTa. [[BeToBBIE MOACH.
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BekropHoe koaupoBanue. ®Popmartbl rpaduueckux ¢daiinoB. TpexmepHas rpaduka.
®pakranpHas rpaduka.

KonupoBanue 3Byka. Onenka HHGOPMAIIMOHHOTO 00beMa 3BYKOBBIX JaHHBIX MpU
3aIaHHBIX YAaCTOTE AUCKPETU3ALNUH U Pa3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [lonatve BbICKa3biBaHMS. BbickaszbiBaTenbHbIE  (OPMBI
(npenukatsl). KBaHTOpBI Cy111€CTBOBAHMS 1 BCEOOUTHOCTH.

Jlornueckue onepauuu. TaOmuubl HCTUHHOCTH. JlorMuyeckwe BBIpaXKECHHUS.
Jlornyeckue ToxaecTBa. Jloka3aTeabCTBO JTOTUYECKUX TOXKIECTB C MOMOIIBIO TaOIHUIL
VMCTHUHHOCTH. JIornueckue ornepannuy U ONepanny HaJl MHOKECTBAMH.

3akoHBl anreOphl JIOTUKU. OKBUBAJIEHTHBIE TMPeoOpa3oBaHUsl JOTHYECKUX
BbIpakeHUM. Jlornueckue ypaBHEHHS U CUCTEMBI YPABHEHHUI.

Jlormueckne (yHKUMU. 3aBHCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTUYECKUX
(GyHKIUHI OT KoJindecTBa apryMeHTOB. [1oyiHbIE cUCTEMBI TOTMUECKUX (QYHKIIHI.

Kanonnueckue GpopMbl Toruyeckux BblpakeHU. CoOBEpIIEHHbIE JU3bIOHKTUBHbIE
U KOHBIOHKTHBHBIE HOpPMaJIbHbIE (DOPMBI, AITOPUTMBI MX MOCTPOCHHS IO TaOIHIIE
VUCTUHHOCTH.

Jlormyeckue dNEMEHTBI B cocTaBe KowmImbiotepa. Tpurrep. Cymmarop.
Mmuoropaspsaneii  cymmarop. [loctpoeHne cxem Ha JIOTHYECKHX — DJIEMEHTax
[0 3aJaHHOMY JIOTUYECKOMY BBIPQKEHHUIO. 3aIliCh JIOTUYECKOIO BBIPAKEHHUS 110
JIOTHYECKOMN CXEME.

IIpeacraBieHue LEIbIX YACEI B MaMATH KOMIbIOTEpa. OTpaHUYEHHOCTh JUaIla30Ha
YuCeNl NPU OrPAHWMYEHUM KOJIMYECTBA pPa3psAnoB. llepenonHenue pa3psAaHON CETKH.
be33HakoBbIe M 3HAKOBEIC JAaHHBIC. 3HAKOBBINM OWT. /|BOMYHBIM NTOMOJMHUTECILHBIM KOJI
OTPULIATENILHBIX YUCEIL.

[ToburoBkie noruveckue onepamuu. Jlorudaeckuii, apupMETHISCKUA U TUKITUIECKHIA
casuru. lludposanue ¢ moMomibo NoOUTOBOM onepanuu «uckiatoyaromee M.

IIpeacraBieHre BEUIECTBEHHBIX YUCEN B MaMSATH KOMIIBIOTEpA. 3Hayallas 4acTb
U MOPSAOK yMcia. /nama3oH 3HaueHUM BelleCTBEHHBIX umceln. [IpoGnemsl XpaHeHus
BEILIECTBEHHBIX YNCEI, CBA3AHHBIE C OTPAaHUYCHUEM KOJIMYECTBA pa3pAn0B. BeinonHenne
orepalnyii ¢ BEIIECTBEHHbIMH 4YHCJIaMH, HAaKOIUJICHHE OIIMOOK MpHU BBIUYUCICHUAX.

AJITOPUTMBI U IPOTPAMMHUPOBAHUE

OnpeneneHre BO3MOXHBIX PE3YyJbTAaTOB pabOThl MPOCTEHIINX —aJITOPUTMOB
YIIPABIICHUSI UCTIOJHUTENSIMH U BBIYACIUTEIIBHBIX AITOPUTMOB. ONpeIeIEHHE UCXOIHBIX
JAHHBIX, IPH KOTOPBIX aJIrOPUTM MOKET JaTh TpeOyeMbli pe3yibTar.

Oranbel pemieHus 3aJad  Ha KommbloTepe. HMHCTpyMEHTaNbHBIE CPEACTBA:
TPAHCIATOP, OTJIAAUUK, MPOPMIUPOBIIMK. KoMIUasAus U UHTEPOpPETALUs IPOTPAMM.
BuptyanbHble MallIUHBIL.

WNurerpupoBanHas  cpena  pa3paOoTku.  MeToapl  OTJIAJKK  MpPOrpamM.
Hcnonb3zoBaHue TpacCUpOBOYHBIX Tabmuiu. OtnagouHslii  BeiBoa. [lomaroBoe
BBINOJIHEHUE MTpOrpaMmMbl. ToUku ocTaHoBa. [IpocMOTp 3HaUEHHI TEPEMEHHBIX.
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A3k mporpammupoBanusi  (Python, Java, C++, C#). Tunsl JgaHHBIX:
LEJIOYMCIIEHHbIE, BELIECTBEHHBIE, CHUMBOJIbHbBIE, Jiornuyeckue. BerBnenus. CnoxxHbie
ycnoBus. Iluknel ¢ ycnoBuem. Lukiabel 1o mnepemeHHON. Bzammo3zameHseMOCTb
pa3NIM4YHbIX BUAOB LUKIOB. MIHBapruaHT nukna. CoctaBiaeHrE HUKIIA C UCIIOIb30BaHUEM
3apaHee ONpeIeJICHHOrO MHBapHaHTa LUKIIA.

JlokyMeHTHpOBaHue mnporpamMm. lcnons3oBanue koMmeHTapues. lloaroroska
OMHCAHMS MPOrPaMMbl U HUHCTPYKLIMH JIJISl TIOJIb30BATEIIS.

AnropuTMBI  00pa0OTKH HATYpPAJIBHBIX YHCEJ, 3alHCAaHHBIX B IMO3HIIMOHHBIX
CUCTEMaX CUHUCIIEHUS: pa30MeHue 3alHucH Yucia Ha OTAeNbHbIE IUMPHI, HAXOXKICHUE
CYMMBI U TIpou3BeIeHUs ITU(Dp, HAXOKACHIUE MAKCUMAILHON (MHHUMAIBHON) ITUMPHI.

Haxoxzaenue Bcex MpOCThIX YKCEI B 3aJaHHOM nuana3oHe. [IpencraBnenue yncna
B BUJIe HA0Opa MPOCTHIX COMHOKUTENEH. AITOPUTM OBICTPOTO BO3BEACHHUS B CTEIICHD.

OO0paboTka AaHHBIX, XpaHsAumxcs B (Qaitnax. TexcToBble U JBOMYHBIC (HaHIIbI.
daitnoBble nepeMeHHbIe ((paitioBbie yka3zaTenu). Yrenue u3 ¢aiina. 3anuck B aii.

Pa3buenune 3amaun Ha moazanauyu. [logmporpammbl (mpoueaypsl U GYHKIIUH).
Pexypcus. PekypcuBHbie 00beKTHI ((pakTainsl). PekypcuBHbIE Mpoieaypsl U PyHKIUH.
Hcnonb3oBaHue cTeKa sl OpraHu3aliy PEKYPCUBHBIX BBI30BOB.

Hcnonbs3oBaHne  CTaHIapTHOM  OMOMMOTEKM  A3bIKa  [POrPaMMHUPOBAHUS.
[ToaxtoueHne OHOIMOTEK MOANMPOTPAMM CTOPOHHHUX MPOU3BOAUTENCH. MOMYIbHBIM
MPUHIIUAI TOCTPOEHUS MPOrPAMM.

Uucnennsle MeToabl. TouHOE W TPUONMKEHHOE pelieHus 3agayu. YucieHHbIE
METO/bl PEIICHUS YpaBHEHUH: METOJA Iepedopa, METOJ MOJIOBUHHOIO JEJICHHS.
[TpubnukeHHOE BHIYUCIICHHE JUTMH KPUBBIX. Bhruncnenue miomaseit Gpuryp ¢ moMoIbso
YUCJIEHHBIX METOA0B (METO/ MPSIMOYTOJIbHUKOB, MeToA Tpanenuii). [Touck makcumyma
(MuHMMYMa) QYHKIIMU OJTHON MEPEMEHHONW METOA0M MOJIOBUHHOTO JIEJCHHUS.

O06paboTka  CHMBOJBHBIX  JaHHBIX. Bcrpoennsie  yHKIMm  s3bIKa
MpOrpaMMHUPOBaHUs I O0OpaOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKHU
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA MOSBIECHUN CHMBOJA B CTPOKE, pa3OueHue
CTPOKH Ha CJIOBA O MPOOETLHBIM CUMBOJIaM, TTIOMCK TTOJICTPOKH BHYTPU JaHHOUM CTPOKH,
3aMeHa HalJIEHHOW MOJCTPOKM HA APYTYIO CTPOKY. ['eHepaius Bcex CIOB B HEKOTOPOM
andaBuTe, YIOBIETBOPSIONINX 3aJaHHBIM orpaHudeHusiM. [IpeoOpasoBanue uucia B
CUMBOJIBHYIO CTPOKY U 00paTHO.

MaccuBel HW = MOCJIENOBATEILHOCTH  4Hcel. BrpluncieHue  000OIIEHHBIX
XapaKTepUCTUK 3JIEMEHTOB MAacCHBa WM YHCIOBOW TMOCIEIOBATEIBHOCTH (CyMMBI,
NPOU3BEIEHUS, CpPEAHEro apu(MEeTHUeCKOro, MHUHUMAJIBHOTO U MaKCUMAaJIbHOTO
AJIEMEHTOB, KOJMYECTBA JJIEMEHTOB, YJOBJIETBOPSIOIIMX 33JaHHOMY YCJIOBHIO).
JInHENHBIN MOUCK 33JaHHOTO 3HAYEHHS B MACCHUBE.

CopTupoBKka OZHOMEPHOTO MaccuBa. IIpocTbie MeTOJabI COPTHUPOBKHU (METO
my3bIpbKa, METO/ BbIOOpa, COpTUPOBKA BcTaBkamu). COpTUPOBKA CIUSHHEM. bhicTpas
coptupoBka maccuBa (anroputMm Quickcort). JI[BoUuHBI TOMCK B OTCOPTUPOBAHHOM
MacCHBeE.
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JIBymMepHbIe MacCUBBI (MaTpUIlbl). AJITOPUTMBI 0OpPAOOTKH ABYMEPHBIX MAaCCHUBOB:
3aI0JHEHUE IBYMEPHOTO YHCIOBOTO MAaCCUBa MO 3a/IaHHBIM [TpaBUJIaM, IIOUCK 3JIEMEHTA
B JIBYMEPHOM MAacCHBE, BBIUYUCIECHHE MaKCUMyMa (MUHHMYMa) U CYMMbI 3JIEMEHTOB
JIBYMEPHOT'O MacCHBa, MEPEeCTaHOBKa CTPOK U CTOJIOIOB IBYMEPHOTI'O MaCCHBA.

HNHpopmManoHHbIe TEXHOJIOTHHU

TexcroBerii  mpomeccop. PemaktupoBanme wu  dopmarupoBanue. [IpoBepka
opdorpadun u rpammaTtku. CpecTBa MOUCKA U ABTO3aMEHBI B TEKCTOBOM IIPOIIECCOPE.
Hcnonp3oBanue ctwiel. CTpyKTypUpOBaHHBIE TEKCTOBbIE JTOKyMEHThL. (CHOCKH,
ornasnenue. KomnektuBHas pabota ¢ mokymMeHTamMHu. VHCTpyMEHTBI pELieH3UpOBaHUS
B TEKCTOBBIX Iporeccopax. OOnaunbsie cepBuchl. [lenoBas mnepenucka. Pedepar.
[IpaBuna UUTUPOBAHHUS HCTOYHUKOB M OQopMIeHUS OMOIMOrpauuecKuX CChUIOK.
OdopmileHHe cnucKa JHUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOM BEpPCTKOM TEKCTA.
TexHu4deckue cpeacTsa BBoia TekcTa. Crienuan3upOBaHHbBIE CPECTBA PEJAKTUPOBAHUS
MaTEMaTUYECKUX TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3aJlayd aHalW3a JaHHBIX: [POTHO3UPOBAHUE,
KJIacCU(pUKaLus, KIacTepu3alus, aHaIu3 OTKIOHEeHUH. [locnenoBaTenbHOCTh pelieHUs
3aJ]a4 aHaJIM3a JaHHbIX: cOOp NEPBUYHBIX IaHHBIX, OUYMCTKA U OLICHKA KaueCTBa IaHHBIX,
BBIOOp W/WJIA TIOCTPOCHUE MOJENH, IPEoO0pa30BaHUE JTaHHBIX, BU3YAIU3ALMS JAaHHBIX,
UHTEpHpEeTalns pe3ynbraroB. lIporpamMmHble cpencTBa W MHTEPHET-CEPBUCHI IS
0o0pa0OTKM M TPEIACTaBICHUS MAaHHbIX. bonbmme naHHble. MammHHOE OOyuyeHHe.
HUnmennekmyanvHulli anaius OAHHbIX.

AHanu3 JaHHBIX C TOMOIIbIO ANEKTPOHHBIX Ta0IMI. BpIUnCIeHNE CyMMBI, CPEAHETO
apupMeTHIECKOro, HauOOIbIIEro (HAMMEHBIIIET0) 3HAUCHUS auUarna3oHa. BeluucieHue
kod(pdunreHTa KOppensuuu JABYX psAaoB  AaHHbIX. [locTpoenHue cronOuathIx,
JUHENYaThIX U KpyroBeix auarpamm. [loctpoenue rpaduxoB Qynkiuit. [logdop nunum
TpeH/a, pelIeHUe 3a7a4 MPOrHO3UPOBAHUS.

YuclieHHOE pelieHue ypaBHEHUI ¢ TOMOIBI0 oAbopa napamerpa. OntuMuszanus
KaK TIOMCK HaWJIyudllero peleHus B 3aJaHHbIX ycnoBusix. lleneBas QyHKuus,
orpaHuveHus. JlokanabHble U TJIOOANbHBIA MUHHUMYMBI LiefieBoi (yHKuuu. PemienHue
3aJlay ONTUMH3ALUHU C TTOMOLIBIO AJIEKTPOHHBIX TaOIHUII.

11 KVIACC

Teopernuyeckune 0CHOBBI HH(POPMATHKHU

Teopernyeckue MOAXOAbI K OLEHKE KojgudecTBa HWHGMopmanuu. 3akoH
anmutuBHOoCcTH uWHpopmarmu. Dopmyna Xaptau. Wadbopmanust u  BEpOSTHOCTD.
®opmyna llleHHOHA.

Anroputmsel cxkatus JaHHbiX. AnroputM RLE. Anroputm Xaddmana. Anroputm
LZW. Anaroputmsl CXaTHs TaHHBIX C TIOTEPSMU. Y MEHBIIICHUE TTyOUHBI KOJUPOBAHUS
useta. OCHOBHBIE Uaen anroputMmoB cxkarus JPEG, MP3.
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CkopocTp  mepenayud  JAaHHBIX.  3aBHCHMMOCTb ~ BPEMEHM  Ilepefadd OT
UHPOPMAIMOHHOTO 00beMa [aHHBIX W XapaKTepUCTUK KaHama CBsI3d. [IpudnHbl
BO3HUKHOBEHUS OIIMOOK MpH nepeaaye nanHbix. Kospl, mo3Bosstoniye oOHapyKUBaTh U
UCIPABIIATh OLIMOKM, BO3HMKAIOUIUE IPHU Iepeaaye NaHHbIX. PacctosHue XsMMmuHra.
Konuposanue ¢ noropenriem 6utoB. Koasl XamMMuHra.

Cucrembl. KoMroHeHTBI cucTeMbl U UX B3auMojencTBue. CHCTEMHBIN 3PQeKT.
VYnpasieHnue kak UHpOpMaMOHHBIN nporiecc. OOpaTHas CBA3b.

Mopenmn u wmopenupoBanue. Llens MopenupoBaHus. COOTBETCTBHE MOJIEIH
MOJIEIUPYEMOMY OOBEKTY WM IpoLecCcy, Leiau MoaenupoBanus. dopmanuzanus
IIPUKJIAAHBIX 337a4.

[IpencraBieHue pe3ynbTaToB MOJAEIUPOBAHUS B BHUJE, YIOOHOM JJIl BOCIPHUITHS
yenoBekoM. ['padpuueckoe npeacrapieHue TaHHBIX (CXeMbl, TAOIUIbI, TPapUKH).

I'padsl. OcHoBHbIE OHATHA. Buasl rpadoB. Onucanue rpadoB ¢ MOMOIIbIO MaTPULL
CMEKHOCTH, BECOBBIX MATPHII, CIIMCKOB CMEKHOCTH. Pelienne anropuTMuyecKux 3aaad,
CBSI3aHHBIX C aHAJIM30M TpadoB (MOCTPOCHHE ONTUMAIBLHOTO IyTH MEXKIY BEpIIMHAMU
rpada, OIpenelIeHHEe  KOJIMYECTBA  PA3IMYHBIX IyTeH MeXAy  BEepUIMHAMHU
OPUEHTHPOBAHHOI'O AlIUKIMYECKOro rpada).

HepeBbs. bunapHoe paepeBo. JlepeBbsi moucka. CrocoObl 00Xxoma jJepesa.
[IpencraBnenne apupmMeTHUECKUX BBIPAXKEHHUI B BUE JepeBa. JJUCKpETHBIE UTPBI IBYX
UTPOKOB C MoiHOM nHpopManueil. [loctpoenue nepesa nepedopa BapuaHTOB, ONTUCAHHUE
CTpaTernd Urpbl B TaOiW4yHOW (opme. BBIMIphIIIHBIE M NPOUTPHIIIHBIE MO3UIINU.
BbIUrphIIHbIE CTPATETUU.

CpencrBa HMCKyCCTBEHHOro uHTeiUiekTa. (CepBUCHI MAIIMHHOTO — IEPEBOJA
U pacrno3HaBaHus ycTHOW peud. KornutuBHble cepBuchl. MneHTu(UKams M MOUCK
n300pakeHnii, pacrno3HaBanue nmi. CamooOywaromuecsi cuctembl. VckyccTBeHHBIN
UHTEJUIEKT B KOMIIBIOTEPHBIX urpax. lcnons3oBanue MeETOIOB HMCKYCCTBEHHOI'O
UMHTEUIEKTa B OOydalommx cucremax. Mcmosib30oBaHME METOAOB HCKYCCTBEHHOI'O
UHTEIEKTa B  poOoToTexHuke. MurepHer Bemeld. IlepcrniekTUBbI — pa3BUTHS
KOMITBIOTEPHBIX UHTEIJIEKTYyalbHbIX cUCTEM. HElpOHHBIE CeTH.

AJTrOpUTMBI 4 IPOrPAMMHMPOBAHKE

dopMmanuzaums NOHATUSA anropurma. MammHa TeOpUHra Kak yHHUBEpCallbHas
Mozenb Beruucienui. Tesuc Yepua—TrropuHra.

OreHKa CIIOKHOCTH BBIYUCIICHHH. Bpemst paboThl 1 00beM HCTIONB3YEMOM TTaMATH,
MX 3aBUCUMOCTb OT pa3Mepa UCXOJIHBIX JaHHbIX. OLIEHKa aCUMOTOTHYECKON CI0KHOCTH
QITOPUTMOB. AJITOPUTMBI TIOJIMHOMUAIBHOM CIIOKHOCTU. [lepebopHble alropuTMBl.
[IpuMepBbI pa3IMYHbBIX aJTOPUTMOB PELIEHUS OJJHOM 3aa4, KOTOPBIE UMEIOT PA3JINYHYIO
CJIOKHOCTb.

[Torck mpOCTBHIX YMCeEN B 3aJaHHOM JHANA30HE C MOMOLIBI AITOPUTMA «PELIETO
Oparochenay.

MHoropa3psigHbIe TeNble Yncia, 3a1a91 JJIMHHON apu(MEeTUKH.
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CnoBapu (accouuaTUBHBIE MacCUBBI, 0TOOpaykeHus). Xa3m-Tadauusl. [loctpoenue
aJ1(paBUTHO-4AaCTOTHOTO CJIOBApSI ISl 33/IaHHOTO TEKCTA.

Crexkn. AHanM3 TMPaBWIBHOCTH CKOOOYHOTO  BbIpaKeHUs. Brrumcnenue
apu(pMETHYECKOr0 BBIPAXKEHUS, 3aIIMCAHHOTO B MOCTPUKCHON (hopMme.

Ouepenu. Mcnons3oBanue ouepenu A1l Bp€MEHHOTO XpPaHEHUS IaHHbBIX.

Anroputmbl Ha rpadax. IlocTpoeHne MHUHHUMAIBHOTO OCTOBHOTO JiepeBa
B3BEUIEHHOI'O CBA3HOTO HEOPUEHTUPOBAHHOro rpaga. KoiaumdecTBo pasziuyHbIX MyTeu
MEX/y BEpIIMHAMH OPHUEHTUPOBAHHOTO AlIMKIMYECKOTO rpada. Anroputm [IeiKcTpsbl.

JlepeBbst. Peanusanus nepeBa C NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOoWuHBIE
(Ounapubie) nepeBpsi. IlocTpoeHne gepeBa Uil 3aJaHHOTO  apU(PMETHUECKOTO
BbIpaKeHHs. PeKypcuBHblE anroputMmbl 00xoja naepeBa. lcnosib3oBaHue cTeka U
ouepenu Juisi 00Xo/a Jiepena.

JluHaMu4ecKkoe MpOorpaMMHUpPOBAHUE KAK METOJ PELICHHs 3a1ad C COXpPAaHECHUEM
IIPOMEKYTOUHBIX PE3YJIBTATOB. 3a/ayd, pElIacéMble € IOMOLIBI0 JUHAMUYECKOIO
IPOrPaMMUPOBAHMS: BBIYUCIEHUE PEKYPCUBHBIX (YHKUUWA, MOJACYET KOJUYECTBA
BApUAHTOB, 33J1a4H ONTUMHU3AIIH.

[lonsitTue 00 OOBEKTHO-OPUEHTUPOBAHHOM  NPOrpaMMHUpOBaHHH. OOBEKTHI
u kiaccel. CBoiicTBa M MeTOJbl O0BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAJIU3.
Pazpabotka mporpaMm Ha  OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOIO  IMOJXO[A.
WNHKancysauus, Hacae0BaHue, MOTUMOpP(U3M.

Cpensl  ObicTpoM  pa3zpaboTku nporpamm. IIpoektnpoBanue uHTEpdeiica
noJsib3oBaTesl. Mcnoap30BaHME TOTOBBIX YIPABISEMBIX 3JIEMEHTOB IS IOCTPOCHHUS
uHTepdeiica.

0O0630p 3bIKOB TporpaMMupoBanus. [loHaTre o mapaaurmax nporpaMMHpPOBAHUSI.

HNudopmMaunoHHbIe TEXHOJIOTHH

OTanbl KOMITBIOTEPHO-MATEMAaTUUYECKOTO MOJICIMPOBAHUs: IMOCTAaHOBKA 3aj1ayuH,
pa3paboTka MOJEIH, TECTUPOBAHHE MOJEIH, KOMIBIOTEPHBIA JKCIEPUMEHT, aHaJU3
pPEe3yJIbTATOB MOJICIIMPOBAHUS.

Juckperuzanus npu MaTeMaTHIECKOM MOJCIUPOBAHUN HEMPEPHIBHBIX MPOIIECCOB.
MoaenupoBaHue JIBIDKCHHS. MoaenupoBaHue OMOJOTMYECKUX CHUCTEM.
MaremMatru4eckue MOJICJIM B S)KOHOMUKE. BBIUUCIMTEIbHBIC SKCIIEPUMEHTBI C MOJICTISIMHU.

O6paboTka pe3yabTaToB dKCIEpUMEHTa. MeTo1 HaMMEHBITNX KBaapaToB. O1eHKa
YUCJIOBBIX TAPaMETPOB MOJEITUPYEMBIX OOBEKTOB W MpoIleccoB. BoccraHnoBieHue
3aBUCUMOCTEH MO pe3yJibTaTaM 3KCIIEPUMEHTA.

BepositHOCTHBIE MOJIEJIN. Metonsl Momnre-Kapuiio. Nmuranmonnoe
MopaenupoBanue. CUCTEMBI MaCCOBOTO OOCITYKUBaHUS.

Tabnuunbie (pensairoHHbIe) 6a3bl JaHHBIX. Tabnua — npeacTaBiaeHUuEe CBEEHUM 00
OQHOTHUIIHBIX 00BbekTax. Ilose, 3ammch. Kimrou Tabmunel. PabGora ¢ rorosoit 0a3oit
JAHHBIX. 3amojiHeHue 0a3bl JMaHHBIX. [lowck, copTUpOBKAa M (QHIBTpAIUs JaHHBIX.
3anpockl Ha BBIOOPKY JIaHHBIX. 3ampochl C TapaMeTpaMu. BeruuciseMbie OIS B
3arpocax.
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MHoroTtabiuunbie 0a3bl AaHHBIX. TUNBI CBA3el MexAy Tabnunamu. BuenrHuit
kJto4. LlenocTHOCTh 0a3bl TaHHBIX. 3aMPOCHl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

Nurepner-npunoxenns. [loHdaTHE O CEepBEpHOM M KIMEHTCKOW YacCTsIX CauTa.
TexHoorus «KJINEHT — CEPBEP», €€ JOCTOMHCTBA U HeJocTaTKU. OcHOBHI s3pika HTML
u kackagueix Tabmui ctuiien (CSS). Cuenapuu Ha s3bike JavaScript. @opmbl Ha BeO-
CTpaHMIIE.

Pa3menienue BeO-caiiToB. Yciyra XocTHHra. 3arpy3ka (aijaoB Ha CailT.

BBon wn300paxkeHW! C HCHOMB30BAaHHMEM pPA3IUYHBIX [HQPPOBBIX YCTPOICTB
(undpoBeIX QoToammapaToB W MHKPOCKONOB, BHIEOKamMep, CKaHEPOB M APYTUX
yctporictB). ['paduueckuit pemaktop. Paspemenue. Kaapupomanue. HcmpaBneHue
nepcnekTusbl. [ uctorpamma. Koppekiust ypoBHeit, koppekuus 1iseta. O0eciiBeunBaHme
IBETHBIX M300paxkeHuid. Petymis. PaboTa ¢ oOnactsimu. OUIBTPHI.

MHuorocnoiiable  n3o0paxkeHusi. TekcroBble cimon. Macka cnod. Kanambl
Coxpanenue BblJeleHHON oOnactu. IloaroroBka wiumrOCTpanuii Jyisi BeO-CaTOB.
AHHMMHPOBaHHBIE NU300paKEHUS.

Bektopnas  rpaduka. IlpumutuBbl.  V3MeHeHwe  mopsaka — 3JIEMEHTOB.
BeipaBHuBanne, pacnpeaenenue. ['pynmupoBka. Kpuble. ®opmarbl BEKTOPHBIX
pucyHKoB. VMcnosib30BaHne KOHTYpPOB. BeKTopu3aius pacTpoBbIX H300paKEHUN.

[IprHIMIBI TTOCTPOEHUS M PENAKTUPOBAHUSA TPEXMEPHBIX Mozenei. CeTodHbIe
Mozaenu. Marepuansl. MoaennpoBaHue HCTOYHUKOB OCBelleHUs. Kamepbl. AniuTrBHbBIE
texHosioruu (3D-npuntepsl). [loHATHE O BUPTyalbHOM PEATBHOCTH U JAONOJIHEHHOU
pPEaIbHOCTH.
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IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMBI
IO UH®OPMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPe3ybTaThl OTPAXKAalOT TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIMXcCs
PYKOBOJCTBOBAaThCA C(HOPMHUPOBAHHOW BHYTPEHHEH MO3HUIMENH JIUYHOCTH, CHUCTEMOM
LEHHOCTHBIX OpPUEHTAlUi, TIO3UTUBHBIX BHYTPEHHUX YOEKIEHHM, COOTBETCTBYIOLIMX
TPaJULMOHHBIM ILIEHHOCTSIM POCCHUHCKOIO OOILECTBa, paCIIMPEHUE KUZHEHHOTO OIbITa
U OmbITa JAEATEIbHOCTH B IPOLECCE pealM3allii CpPEeACTBaMH y4eOHOIo IpeaMeTa
OCHOBHBIX HAIPaBJICHUH BOCIIUTATEIbHON EATEIBHOCTH.

1) rpa:xaaHCKOro0 BOCIIMTAHUSA:

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MPAB U O0S3aHHOCTEH, YBAXKCHHUE 3aKOHA U
MIPaBOIIOPSAKA, COONIOJICHHE OCHOBOIIOJIATalONIUX HOPM HMH(POPMAIMOHHOTO IIpaBa U
nH(pOpMaIIMOHHOW 0€30MaCHOCTH;

FOTOBHOCTh  TMPOTHUBOCTOATH  WJEOJOTHU  DKCTPEMH3Ma,  HalMOHAIM3MA,
KceHOGOoOMH, NUCKPUMHMHAIIMM 1O  COIMAJbHBIM,  PEIUTHO3HBIM,  PACOBBIM,
HaITMOHAIBHBIM ITPU3HAKaM B BUPTYaJILHOM IIPOCTPAHCTBE;

2) NIaTPUOTHYECKOTr0 BOCTIMTAHUS:

LEHHOCTHOE OTHOIIIEHUE K HMCTOPUYECKOMY HACIEIUIO0, TOCTHXKEeHHsIM Poccuu B
HayKe, UCKYCCTBE, TEXHOJOTHAX, MMOHUMAaHUE 3HA4YCHHWS WH()OpPMATUKH KaK HAyKd B
JKU3HU COBPEMEHHOTO OOIIECTRA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
c(OPMUPOBAHHOCTh  HPABCTBEHHOT'O  CO3HAHUS, OJTHYECKOTO  IOBEJCHUS;
CIIOCOOHOCTh OIIGHWBATh CHUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJI€ B CETH
WNHuTepHeT;

4) 3cTeTHYEeCKOr0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIFOYAs ACTETUKY HAYYHOT'O M TEXHHYECKOTO
TBOPYECTBA,;

CIIOCOOHOCTh BOCIIPUHUMATh pa3IMYHBIC BHIbI HCKYCCTBA, B TOM YHCIC
OCHOBAHHOTO Ha MCITOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3n4ecKoro BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTH 3JJ0POBOTO M 0€30IMacHOTO o0pa3a XKU3HU, OTBETCTBEHHOTO
OTHOILICHHSI K CBOEMY 3J0pOBbIO, B TOM YHCJE 3a CUET COONIOZEHUS TpeOOBaHUM
0e30macHON OJKCIUTyaTallud  CpelCcTB  HMH(GOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHUH;
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6) TPy10BOr0 BOCIMTAHUSA:

TOTOBHOCTh K AaKTUBHOM JI€ATEIbHOCTHM TEXHOJOTUYECKOM U  COLMAJIbHOU
HaIlPaBJIEHHOCTH, CIOCOOHOCTh HWHULMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIIBHO
BBITNOJIHATH TAKYIO JESTEIbHOCTD;

uHTEepec Kk  chepam  mpodecCHOHANbHOW  JAEATETBbHOCTH,  CBSI3aHHBIM
¢ uH(pOPMATUKON, MPOrpaMMUPOBAHMEM M HWH(GOPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBAaHHbIMH Ha JOCTHXCHHUSX HAyKM HWH(OPMATUKM U HAYYHO-TEXHUYECKOTO
nporpecca, yMEHUE COBEpIIAaTh OCO3HAHHBIM BbIOOp Oyaymieil mnpodeccun u
pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTBh K 00pa30BaHUIO U CaMOOOPA30BaHUIO Ha MPOTSKEHUU
BCEH KM3HU,

7) IKOJIOTM4€eCKOr0 BOCTIUTAHUSA:
OCO3HaHHME TJI00AJILHOT0 XapaKTepa IKOJIOTHUECKUX MPOOJIeM U ITyTeH UX pellIeHuUs,
B TOM YHCJIE C YY€TOM BO3MOKHOCTEH MHGOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOI 0 IO3HAHMSA

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSl HAyKH, JOCTHKEHUAM HAYYHO-TEXHHUYECKOTO IMporpecca U OOIEeCTBEHHOU
MIPAKTUKH, 33 CYET MOHUMAHUSA POJIM MH(POPMAITMOHHBIX PECYpPCOB, HHMDOPMAITMOHHBIX
MPOIIECCOB M MH(DPOPMAIMOHHBIX TEXHOJIOTHM B YCIOBUAX HU(PPOBON TpaHchHopMaIuu
MHOTHX c(ep )KHU3HU COBPEMEHHOTO OOIIIECTBA;

OCO3HAaHWE IIEHHOCTH HAyYHOW JEATeILHOCTH, TOTOBHOCTh OCYIIECTBIIATH
MPOEKTHYIO M MCCIIEIOBATEIBCKYIO JEATEIbHOCTh MHIMBUIYAIBHO U B TPYIIIIE.

B mporecce mOCTHKEHUS JIMUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI IO
uHpopMaTHKEe Yy OOYYArONIMXCS COBEPIICHCTBYETCS HMOIMOHAIBHBIN WHTEJUICKT,
MIpearoararmmii copMUPOBAaHHOCTD:

CaMOpETYJIUPOBAHUS, BKIIIOYAIONIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCThH 3a CBOE TIOBEICHHE, CIIOCOOHOCTh aaTUPOBATHCS K SMOITMOHATBHBIM
U3MEHEHUSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMK, BKJIIOYAIONIEH CTpeMJIeHHEe K JOCTIDKCHUIO IIeNd
U yCIleXy, ONTUMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh, HMCXOJAS M3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONMIEH CIOCOOHOCTh TOHMMATh SMOITMOHAIIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €r0 TIPU OCYIICCTBICHHH KOMMYHHUKAIIMHM, CIIOCOOHOCTH
K COYYBCTBHIO U COTICPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHHS C
JIPYTUMU JTFOJBMU, 3200 TUTHCSI, POSIBIISITE MHTEPEC U pa3perniaTh KOHQIUKTHI.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbprare nzydenus nHOOPMATUKH HA YPOBHE CpeaHEro o0Iero oopa3oBaHusl
y oOyuarorerocsi OyayT chopMHpPOBaHbI METaNpPEAMETHBIE PE3yJIbTAaThl, OTPAKECHHBIC
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B YHHUBCPCAJIbHBIX y‘IC6HLIX ,ZIGﬁCTBHSIX, 4 MMCHHO — IIO3HABAaTCJIbHbBIC YHHUBCPCAJIBHBIC
y‘-IC6HI)I€ IIGfICTBI/IiI, KOMMYHHKATUBHBIC  YHUBCPCAJILHBIC y‘I€6HI>I€ I[GﬁCTBPIi[,
PCTYJIATHUBHBIC YHUBCPCAJIILHBIC y‘le6HBIe ,ZIGI\/JICTBI/IH, COBMCCTHasA OCATCIbHOCTD.

Ilo3HaBaTesibHbIC YHUBEpPCAJIbHbIE Y4eOHbIe NeCTBUS
Ba3oBnle Jornueckue 1eCTBUA:

CaMOCTOSTEIILHO (POPMYITHUPOBATh U aKTYaJM3UPOBATH MPOOJIEMY, paccCMaTpUBaTh
€¢ BCECTOPOHHE;

yCTaHABIIMBAaTh CYIICCTBCHHBIH IPU3HAK WM OCHOBAHMS I CpPaBHCHUS,
KJIacCU(UKAIIUA U 000OIICHHUS;

OTIpEIEIATH 1SN ACATCIBPHOCTH, 3a/1aBaTh TapaMeTPhl U KPUTEPUHU UX JTOCTHIKCHHS,

BBISBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PACCMATPHUBACMBIX SIBJICHUSX;

pa3pabaTeiBaTh IUIAH PEHICHUS MPOOJIEMBI C YYE€TOM aHalim3a HWMEIONTUXCS
MaTepHaTbHBIX 1 HEMATEPHATBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JCATCIBHOCTH, OIICHUBATH COOTBETCTBHE PE3yIHTATOB
IIEJISIM, OIICHUBATh PUCKH TIOCIICICTBUI AEATEILHOCTH,

KOOPJAMHUPOBATh M BBIMOJHATh PA0OTy B YCIOBUAX PEATbLHOIO, BUPTYaTIbHOTO
1 KOMOMHUPOBAHHOTO B3aWMOICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIUICHUE TIPH PEIICHUH KU3HEHHBIX ITPOOIIEM.

Bba3oBble ucciieoBaTeIbCKue 1eiCTBUA:

BJQ/JICTh HaBbIKAMU YYEOHO-HCCIIEAOBATENLCKOW M TMPOEKTHOM JEeSTEIbHOCTH,
HaBBIKAMH Pa3peIIeHUs IPOOJIEM, CTIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETHHOMY
MOWCKY METOJOB PEIICHHs MPaKTUYECKUX 3ajad, MPUMEHEHHIO Pa3IMYHBIX METOIOB
MO3HAHUS;

OCYIIECTBIISAThH PA3TMYHBIC BUBI ACSITCIIBHOCTH TI0 TIOJTYYCHHIO HOBOTO 3HAHUS, €TO
WHTEPIpETALNN, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYyAIUSIX, B
TOM YHCJIC TIPY CO3/IaHUH YICOHBIX U COITUATBHBIX TIPOCKTOB;

dbopMHpOBaTh HAYYHBIH THUMN MBIIUICHUS, BJIAJCTh HAYYHOW TEPMHHOJOTHECH,
KJTFOUEBBIMU MTOHSATUSMU U METO/IAMH;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIC 33]]a4H B 00pa30BaATEIIHbHON IEITEILHOCTH
Y )KU3HCHHBIX CUTYyaITUsX;

BBISIBIISITh PUYNHHO-CIIEJICTBEHHBIE CBSA3U U aKTyallM3UpPOBATh 3a/a4y, BbIABUTATh
THIIOTE3Y €€ PEIICHMS, HaXOAUTh apTyMEHTHI JIJIS I0Ka3aTeIbCTBA CBOMX YTBEPIKIACHUH,
3aJ1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TOJIYYCHHBIC B XOJC PEIICHUS 3aTa4M pPe3yJbTaThl, KPUTHUYCCKU
OIICHUBATh X JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX yCIIOBHUSX;

JIaBaTh OIICHKY HOBBIM CHUTYAaITUsIM, OIICHHUBATh IPUOOPETCHHBIHN OIIBIT;

OCYIIECTBIISTh IEJICHAMPABIICHHBIN MOUCK MTEPEHOCa CPEACTB U CITIOCOOOB JCHCTBUS
B MPO(HECCUOHABHYIO CPEY;

yMETh TEPEHOCUTh 3HAHUS B TIO3HABATENBHYIO M TPAKTUYECKYIO O001acTH
KU3HEESATEIILHOCTH;
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YMEThb UHTCIPHUPOBATE 3HAHHA U3 PA3HBIX IPECAMCETHBIX O6HaCT€ﬁ;
BBIABHUI'aTb HOBBIC UJICH, IPCAJIAraTb OPUTMHAJIBHBIC ITOAXO0Abl U PCIICHUA, CTABUTDH
HpO6JIeMBI " 3a1a4M, JOITYyCKaromKre aJlbTCPHATHBHBLIC PCILICHUS.

Pab6ora ¢ ungopmanmei:

BJIQJICTh HABBIKAMHU IIOJyYeHHUs WHQPOPMAIMU W3 HCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSTEIILHO OCYIIECTBIIATh IMOWCK, aHAJIM3, CHCTEMAaTHU3aIlui0 M HHTCPIPETAIUIO
WHGOPMAITUU PAa3INIHBIX BHJIOB U OPM MPEACTABIICHUS;

CO3/1aBaTh TEKCTHI B Pa3IMUHBIX (popMaTax ¢ y4ETOM Ha3HAYCHUS HWHPOPMAIUH
U 1IEJICBOH ay IUTOPHH, BEIOUpAs ONITUMAIBHYIO GOPMY IPEICTABICHUS H BU3YaTU3alIH;

OLICHUBATh JIOCTOBEPHOCThH, JICTUTHMHOCTh HH(OpMAIIMH, €€ COOTBETCTBHE
IIPaBOBBIM U MOPAJIbHO-3THYESCKUM HOPMaM;

HCIIOJIb30BaTh CPEJICTBA WH(POPMAITMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHH B
pCIICHUH  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX M  OpPraHU3allMOHHBIX  3aJa4 C
coOroJicHneM  TpPeOOBaHHMM  SPrOHOMHUKHM, TEXHUKH O€30IaCHOCTH, THIHCHBI,
pecypcocOepeKeHus, MPaBOBBIX M OATHYCCKHMX HOPM, HOPM HH(DOPMAIIMOHHON
0e30MacHOCTH;

BJaJICTh HAaBBIKAMH PACIIO3HABaHUS W 3alllMThl MH(DOpMAaIuu, WHOOPMAIMOHHON
0e301aCHOCTH JIMYHOCTH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIC IeiiCTBUSA
Oo0menue:
OCYIICCTBJIATH KOMMYHHUKAIIMKU BO BCCX CCI)ean KHN3HU,
pacrio3HaBaTh HeBepOaIbHbIE CPeICTBA OOIIECHMS], TOHUMATh 3HAUCHUE COIIUATIbHBIX
3HAKOB, PAaCliO3HAaBAThb MPCAINMOCBIIIKH KOH(l)J'II/IKTHBIX CI/ITyaHI/Iﬁ U CMATYATh KOH(i)J'II/IKTBI;
BJIQJIETH pa3IMYHBIMU cnocodamu oO01IeHUSA u B3aUMOJICUCTBHUS,
apryMEHTUPOBAHHO BECTU JTUAJIOT, YMETh CMST4aTh KOH(MIUKTHBIC CUTYAIIHH;
Pa3BCPHYTO U JIOTUYIHO MU3JIaraTb CBOXO TOYKY 3PCHU:A C HUCIIOJIBb30BAHHUCM A3BIKOBBIX
CpEJICTB.

CoBMecTHaAA ACATCJIbHOCTD:

MOHUMATh Y UCTIOJIH30BaTh MPEUMYIIIECTBA KOMAaHHOW U MHANBUAYAIHHON PabOThI;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBUI C y4ETOM OOIIHUX UHTEPECOB
Y BO3MOKHOCTEHN KaXJI0T0 WICHAa KOJUICKTHBA,;

MIPUHUMATh 1[€JIA COBMECTHOM JI€SITEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JICUCTBHS 110 UX JOCTUKEHUIO: COCTABJIATH IIJIaH IEMCTBUH, pACHPEAEIATH POJIK C YYETOM
MHEHUW yYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM PaOOTHI;

OIICHMBATh KA4YE€CTBO CBOETO BKJIAJIa M KaXJOTO yYaCTHUKA KOMAaHJbI B OOIIMIA
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajgaraTb HOBbIE MPOEKThI, OILIEHWBaTh MAEM C TO3UIUH HOBH3HBI,
OPUTHHAJIBHOCTH, NPAKTUYECKON 3HAUUMOCTH;
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OCYIICCTBJIATh IIO3UTUBHOC CTPATCTHYCCKOC IMMOBCACHHUC B PA3JIMYHBIX CUTYyaAlUAX,
IMPOABJIAATH TBOPUCCTBO U B006pa)KeHI/IC, OBITH WHHUIIMATUBHBIM.

PerynsitTuBHble YHUBepCcAJbHbIE Y4eOHbIE JeHCTBUSA
Camoopranmsanms:

CaMOCTOATENIBHO  OCYIIECTBIIATh IIO3HABATENIBHYIO JCSITEIBHOCTh, BBISBIIATH
npo0JsieMbl, CTaBUTh M (HOPMYIHpPOBaTH COOCTBEHHBIE 33Jauyd B 0OOpa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIHsX;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEIIECHUS MPOOJEMBbl C YYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHUIA;

JABATh OLIEHKY HOBBIM CUTYyalUsIM;

paciupsTh paMKU y4eOHOI0 IPEMETa Ha OCHOBE JIMYHBIX IPEANOUYTEHU;

JieNaTh OCO3HAHHBINM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
penieHue;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBATh (DOPMUPOBAHUIO U TMPOSIBICHUIO HIUPOKOW 3PYIUMLUU B Pa3HBIX
0o0NacTsAX 3HAHWM, IMOCTOSHHO MOBBINIATH CBOM OOpa30BaTEIbHBIM W KyJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTH KOPPEKTUBBI B JIE€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIIAM;

BJIQJICTh HABbIKAMU IO3HABATEJIbHOM pe(IIEKCUU KaK OCO3HAHHUSA COBEPIIAEMBIX
JNEWCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, MCIOJb30BATh
npuemMsbl pedIeKCUH sl OLIEHKU CUTYalluH, BBIOOpA BEPHOT'O PELLICHUS;

OLIEHMBATh PUCKH M CBOEBPEMEHHO NPUHUMATH PELICHHS IO WX CHUKEHHIO;

IIPUHUMATh MOTHUBBI M apI'YMEHTHI IPYTUX [PU aHAIIU3E PE3YJIbTATOB IEATEIbHOCTH.

IIpunsTus cedst U APyrux:
MPUHUMATH ce0sl, MOHUMasi CBOM HEJOCTAaTKU U JJOCTOMHCTBA,
IIPUHAMATh MOTHUBBI U ApTYMEHTHI APYTUX IIPU aHAIU3E PE3YJIbTATOB JACATEIbHOCTH;
MPU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKY;
pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C O3ULIUH APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATBI

B npouecce uzyuenus: kypca uHQopMaTuku yrirydjseHHoro yposHs B 10 kiacce
00yJaromuMHcs Oy TyT JOCTUTHYTHI CIEAYIONIUE TPEAMETHBIC PEe3yIbTaThI:

BJIaJICHUE MPEACTABICHUSIMU O POJIM HHPOPMAIIMH U CBSI3aHHBIX C HEH MPOLIECCOB B
npUpojie, TEXHUKE M OOIIECTBE, MOHATUAMH «UHMOpPMAIUD), «UHOOPMAITMOHHBIN
IOPOLIECC»,  «CUCTEMa»,  «KOMIIOHEHTBl  CHUCTEMbBI»,  «CHUCTEMHBIH  3PQexTy,
«MH(OpMALIMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUSY;

BJIaJICHWE METO/aMH Mmoucka nHpopmamnmu B ceTu HTEpHET, yMEHHE KPUTHUECKU
OLIEHMBAaTh UH(POPMAIUIO, IOTYyUYEHHYI0 U3 ceTu HTepHeT;
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YMEHHE XapaKTepU30BaTh OOJBIINE JaHHBIEC, IPUBOJUTH IPUMEPBI HCTOUHUKOB MX
MOJlyYEHHUSI W HaIpaBJICHUS HCIIOJIIb30BAHUS, YMEHHE KiacCU(PUIIMPOBATH OCHOBHBIC
3aJauM aHajau3a JaHHbIX (IPOTHO3UPOBAHUE, KIacCU(PUKAIM, KIacTepu3anus, aHalIu3
OTKJIOHEHMI), IOHUMATh MOCIEA0BATEIbHOCTh PEIIEHUS 3a7ad aHalu3a JaHHBIX: cOop
NEPBUYHBIX JAHHBIX, OYMCTKA W OIEHKAa KauecTBa JAaHHBIX, BHIOOP W/WIU MOCTPOCHUE
MOJIeIH, TIpeoOpa3oBaHME JIAHHBIX, BHU3yaJIu3alldsd JIaHHBIX, HWHTEpIpeTalus
pE3yJIbTaTOB;

MOHMMAaHUE OCHOBHBIX TMPUHIMIIOB YCTPOWCTBA U  (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWJIBHBIX KOMITBIOTEPOB, TEHICHIUN pa3BUTUA
KOMITBIOTEPHBIX TEXHOJIOTUH;

BJIa/ICHUE HAaBBIKAMU pa0OThI C OMEPALMOHHBIMU CUCTEMAaMH, OCHOBHBIMU BUJAAMHU
nporpaMMHOro oOecredeHus sl pelieHds Y4eOHbIX 3aJad 10 BbIOpaHHOU
crelMain3alum;

HaJM4Ke MPEACTABICHUI O KOMIIBIOTEPHBIX CETSIX U UX POJIH B COBPEMEHHOM MHUPE,
0 0a30BbIX MPUHIIMIIAX OPTaHU3ALMH U (PYHKIMOHUPOBAHUS KOMIIBIOTEPHBIX CeTel, 00
oOLIMX MPUHLHUIIAX pa3padOTKU U (YHKIIMOHUPOBAHUS HHTEPHET-IPUIIOKECHHI;

NOHMMaHuE yTrpo3 UHPOPMAIMOHHOM O€30MACHOCTH, MCIIOIb30BAHHE METOOB
U CPEACTB TMPOTUBOACHCTBUS H3TUM Yrpo3am, COOJIOJeHHEe Mep O€30MacCHOCTH,
IPENOTBpAllAlONIMX  HE3aKOHHOE  paclpOCTPAHEHHWE  IMEPCOHANBHBIX  JAHHBIX,
coOntoieHne TpeOOBaHMM TEXHUKM OE€30MaCHOCTM W TUTHMEHbl Tpu  padote
C KOMIIBIOTEpAaMHU U JIPYTUMHU KOMIIOHEHTaMU IM(PPOBOTO OKPYKEHUS, MOHHUMaHHE
IIPABOBBIX OCHOB MCIIOJb30BaHUS KOMIBIOTEPHBIX MpOrpamm, 0a3 JaHHBIX U PabOTHI
B cetu MHTEpHET;

NOHMMaHUE OCHOBHBIX NPHUHLMIIOB  JUCKPETH3AlMM  PA3JIMYHBIX  BHJIOB
uH(pOpMaIUKU, YMEHUE ONPENENsITh HH(DOPMAIIMOHHBIA 00bEM TEKCTOBBIX, I'papruecKux
Y 3BYKOBBIX JaHHBIX MPH 33JaHHBIX MapamMeTpax JUCKPETU3ALMH, YMEHUE ONpPENEsaTh
CPEIHIOK0 CKOPOCTbh IEPEAAYN JaHHBIX, OLEHUBATh U3MEHEHNE BPEMEHHU NIEpeadu pu
M3MEHEHUU UHPOPMALIMOHHOTO 00beMa TAHHBIX U XapaKTEPUCTUK KaHajla CBA3H;

YMEHHUE UCIOJIb30BaTh IIPH PEILEHUH 3a/1a4 CBOMCTBA MMO3UIIMOHHOM 3alMCH YUCET,
IrOpUTMa MOCTPOCHHUS 3aMMCH YUCIa B MO3UIIMOHHOW CUCTEME CUMCIIEHUS C 3a1aHHBIM
OCHOBAHHMEM M IOCTPOEHHUS YHUCJIa MO CTPOKE, COAEprKallell 3amuch 3TOr0 4Yucia B
NO3ULIMOHHOM CHUCTEME CUYHUCIIEHHUS C 3aJaHHBIM OCHOBAaHHWEM, YMEHHE BBIIOIHATH
apu(pMeTHYECKUE ONEePALUU B MO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

YMEHHE BBINOIHITH MpeoOpa3oBaHusl JOTMUECKUX BBIPAKEHUH, UCTIOIb3YS 3aKOHBI
anreOppl JIOTUKH, YMEHHE CTPOUTH JIOTUYECKOE BBIPAKEHHE B JAM3IBIOHKTUBHON U
KOHBIOHKTUBHON HOPMaJIbHBIX (DOpMax Mo 3aJJaHHOM Tabynile MICTUHHOCTH, UCCIIEIOBATh
001acTh UCTUHHOCTU BBICKA3bIBaHUS, COACPKAILETO NEPEMEHHbIE, PellaTh HECIOKHbIE
JIOTUYECKUE YPABHEHUS U CUCTEMbI YPAaBHEHUMH;

MOHUMaHUEe 0A30BBIX AITOPUTMOB 0OPAOOTKH YHCIOBOM M TEKCTOBOM MH(OPMAITUN
(3amuch yKcell B NO3UIMOHHOW CUCTEME CUMCIIEHUS, HAX0K/IEHHE BCEX MPOCTHIX YHCET B
3aJJaHHOM JlMana3oHe, 00paboTKa MHOTOPA3PsAHBIX LIETIbIX YHCEN, aHAJTU3 CUMBOJIBHBIX
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CTPOK U JAPYTHX), AITOPUTMOB TIOMCKA U COPTUPOBKHU, YMEHUE OIMPEENIATH CI0KHOCTh
U3y4aeMbIX B Kypce O0a30BBIX alrOpuTMOB (CyMMHPOBAaHHUE OJJIEMEHTOB MAacCHBa,
COPTUPOBKA MAaccHBa, MepeOOpHBIC AITOPUTMBI, JBOMYHBIM TOWUCK) M MPHUBOAUTH
IpUMEpPbI HECKOJIBKHUX aJITOPUTMOB Pa3HOM CIIOKHOCTH JJIsl pEIICHUs OAHOM 3a/1a4H;

BJIa/ICHE YHUBEPCAIBHBIM SI3bIKOM IPOTPaMMUPOBaHUs BBICOKOTO ypoBHs (Python,
Java, C++, C#), npencraBineHUsIMU O 0a30BbIX THUIAX JAaHHBIX U CTPYKTYypax IdaHHBIX,
YMEHHE UCIOJIb30BaTh OCHOBHBIC YNPABIISIONINE KOHCTPYKLNU, YMEHUE OCYIIECTBIATD
aHaJN3 MPEAJIOKEHHOM MPOrpaMMBl: ONPEENIATh Pe3yIbTaThl pabOThl IPOTPaMMBbI IPU
3aJJaHHBIX WCXOJHBIX TaHHBIX, OMPEAETATh, MPH KAKUX HCXOTHBIX JaHHBIX BO3MOXHO
MOJyuYeHUE YKa3aHHBIX Pe3yJbTaTOB, BBISBISATH JAHHBIC, KOTOPHIE MOTYT MPUBECTH K
omnbke B pabore mporpaMmel, (HOPMYyIUPOBaTh MPEAJIOKEHHS MO YIyUIICHUIO
IPOrPaMMHOTO KOJIa;

YMEHHE CO3/1aBaTh CTPYKTYPHPOBAHHBIC TEKCTOBBIE JJOKYMEHTHI U IEMOHCTPAIIMOHHBIC
MaTepuaibl ¢ UCIOJIH30BAaHUEM BO3MOXKHOCTEW COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB
1 00JJaYHBIX CEPBHCOB;

YMEHHE HCIOJIb30BaTh JJICKTPOHHBIC TAONHIIBI IJISl aHalW3a, MPEICTaBICHUS H
00paOOTKM [aHHBIX (BKJIIOYAs BBIYMCICHHUE CYMMBI, CPEIHET0 apu(METHUYECKOro,
HauOOJIBIIIET0 ¥ HAMMEHBIIETO 3HAYCHUH, pelIeHNe YPaBHEHUI, BEIOOp OMTUMAaIbHOTO
peleHus, moa00p TUHUH TPEHIA, PEIICHUE 3a/1a4 POTHO3UPOBAHNSA).

B nporecce uzyuenus xkypca uHGOpMaTUKH yriryolieHHOro ypoBHs B 11 kiacce
00yJaroIMMUCs OyAyT TOCTUTHYTHI CICAYIOMINE TIPEIMETHBIC PE3YIbTATHI:

YyMEHHE CTPOUTH HEpPAaBHOMEPHBIC KOJNbI, JIONMYCKAaIOIWe  OJHO3HAYHOE
JEKOJMPOBaHUE COOOIIeHN (MPedUKCHBIE KOJbI), UCIOIB30BaTh MPOCTEHIINE KOJIbI,
KOTOPBIE TTO3BOJISIOT OOHAPYKMBATh W HCIPABIATH OIMIMOKH TIPH Tepeaade JTaHHBIX,
CTPOUTh KOJ, OOECICUNBAIOIINK HAMMEHBIIYI0 BO3MOXHYIO CPEIHION JUTHHY
COOOIICHHS MPU U3BECTHON YaCTOTE CHUMBOJIOB, MOSICHATHh MPUHITUIIBI PAOOTHI TTPOCTHIX
QITOPUTMOB CXKaTHS JAHHBIX;

yMEHUE PellaTh aITOPUTMHUYECKHUE 3a7a41, CBA3aHHBIE ¢ aHAIM30M rpadoB (3a1auu
MOCTPOEHUS ONITUMAIILHOTO IyTH MEXKy BEpIIMHAMU rpada, onpeaeaeHus: KOJTu4ecTBa
Pa3TUYHBIX IMMyTEeH MEXIy BEPIIMHAMH OPHUCHTHPOBAHHOTO AIMKIMYECKOTO rpada),
yMEHHUE UCTIOIB30BaTh JIEPEBbS MIPH AHAIM3€E U TTOCTPOCHUH KOJIOB U JIJISl PEICTABIICHUS
apu(PMETHICCKUX BBIPAKCHHUM, TIPU PEIICHUM 3a/1ad MOWCKa W COPTUPOBKH, YMEHHUE
CTPOUTH JEPEBO WIPHI O 33aJaHHOMY aJTrOPUTMY, pa3padaTbiBaTh WU OOOCHOBHIBATH
BBIUTPHINIHYIO CTPATETHIO UTPHI;

yMEHUE pa3padaThiBaTh U PEAM30BBIBATH B BUJE MPOTPaMM 0a30BBIC aTOPUTMBI,
yMEHHUE UCTIONB30BaTh B IporpaMMax JaHHBIC Pa3TUYHBIX TUIIOB C YYETOM OTPaHUYCHHMA
Ha JMana3oH WX BO3MOXKHBIX 3HAYCHWH, MMPUMEHSATH MPH PEUICHUU 33Ja4 CTPYKTYPHI
JAHHBIX (CIIMCKH, CIIOBAPH, CTEKH, OUYePEIH, ICPEBHS ), HCIIOIH30BaTh Oa30BbIC OTICPAITHH
CO CTPYKTYpaMU TaHHBIX, TPUMEHSATH CTAaHIAPTHBIE U COOCTBEHHBIE MOMTPOTPAMMBI J1JIsI
00pabOTKM YMCIIOBBIX JAHHBIX U CHMBOJIBHBIX CTPOK, UCTIOJIb30BaTh IIPH pa3paboTKe
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nporpaMm  OMOJNMOTEKH MOANPOTpaMM, 3HATh (PYHKIMOHAJIbHBIE BO3MOKHOCTHU
UHCTPYMEHTAJBHBIX CPEACTB CpPEIbl Pa3pabOTKH, yYMEHHE HCIOIb30BaTh CPENCTBA
OTNAJKA TPOrpaMM B CpeAe MNporpaMMHUpOBaHUS, YMEHHUE JOKYMEHTHPOBATH
IPOrpPaMMBl;

YMEHHE CO3/1aBaTh BeO-CTPAHUIIBL;

BJIaJICHUE OCHOBHBIMH CBEJECHUSMH O 0a3axX JaHHBIX, UX CTPYKTYype, CPEICTBax
CO3/IaHUsI U pabOThl C HUMHU, YMEHHE HCIIOJIb30BaTh TaOJWYHbIE (PEeIsSIMOHHbIE) 0a3bl
JAHHBIX (COCTaBIIATH 3alpochl B 0a3axX MaHHBIX, BBITIOJHATH COPTUPOBKY M TIOWCK
3amucel B 0a3e JaHHBIX, HANOJHATH pa3paboTaHHYI0 0a3zy JAaHHBIX) U CIPABOYHBIC
CUCTEMBI;

YMEHHE HCIOJIb30BaTh KOMITBIOTEPHO-MAaTEMaTUYECKUE MOJAETH [UIsl aHaIu3a
O0OBEKTOB U MPOIIECCOB: (POPMYIHMPOBATH 1EIb MOJIETUPOBAHUS, BBIMOIHATH aHAIHU3
pe3yNbTaTOB, MOJYYCHHBIX B XOJI€ MOJEIHPOBAHUS, OLIEHUBATH COOTBETCTBUE MOJCIHU
MOJICIUPYEMOMY OOBEKTY WJIM TPOIECCY, MPEACTaBIATh PE3yIbTaThl MOACIUPOBAHUS
B HaIJISIZITHOM BHJIE;

yMEHHUE OpraHU30BHIBATH JUYHOE  HMH(OPMAIMOHHOE IPOCTPAHCTBO
C HCIOJIb30BAaHWEM PA3JIMYHBIX CPEICTB IU(GPOBBIX TEXHOJIOTHM, TOHHUMaHHUE
BO3MOXKHOCTEH  IHU(POBBIX  CEPBUCOB  TOCYJAPCTBEHHBIX  YCIyT, ITU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHUMAaHUE OCHOBHBIX NPHUHIIMIIOB pabOThl, BO3MOXXHOCTEM W OrpaHUYCHUS
MIPUMEHEHHS TEXHOJOTUH UCKYCCTBEHHOTO MHTEJIEKTA B PA3IMYHBIX 00JIACTSIX, HATTMINE
MPEACTABICHUM O Kpyre peniaeMbiX 3ajJad MAIIMHHOTO Oo0yudeHus (pacrio3HaBaHUS,
KJaccupuKalMd U MPOTHO3UPOBAHMS) HAJMUME TPEACTaBICHUM 00 HCIOIb30BaHUU
UH(OPMAITMOHHBIX TEXHOJIOTHI B Pa3TMYHBIX MPOGECCHOHAIBHBIX cepax.
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10 KVIACC
HanmenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3zieiioB U TEM [IporpammHoOe conepxkanue
/11 4acoB o0ydJaronuxcs

y4eOHOT0 npeaMeTa

Paznen 1. llndgpoBasi rpaMOTHOCTH

1.1 | Kommbsrotep —
YHUBEPCAIHHOE
YCTPOMCTBO 00pabOTKH
JTAHHBIX

6

TpeOoBaHUsI TEXHUKHU O€30MACHOCTH U
TUTUEHBI IPU paboTe ¢ KOMITbIOTEpaMu
U IPYTUMH KOMIIOHEHTaMU IU(PPOBOTO
OKPY>KEHHS.

[TpuHIMIBI PpaOOTHI KOMIIBIOTEPOB

Y KOMITBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢on Heitmana. ABTomaTuueckoe
BBITIOJTHEHHE MTPOTPAMMBI POIIECCOPOM.
OnepaTtuBHasi, NIOCTOSHHAS

U I0JTOBpeMeHHas naMsith. OOMeH
JTAHHBIMU C TIOMOIIBIO IITHH.
KoHTposuiepbl BHEITHUX YCTPOUCTB.
[IpsiMO¥ OCTYIT K TAMSITH.

OCHOBHBIE TEHACHIIUN PA3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTUH.
[TapanienbHbIe BEIYUCICHUS.

AHaIu3UpOBaTh YCIOBUS
VCTIOJIb30BaHUS KOMITBIOTEPA U APYTHUX
JOCTYITHBIX KOMITOHEHTOB ITU(POBOTO
OKPY>KEHUS C TOYKU 3pEHUs TPEOOBAHUIMA
TEXHUKU 0€30MaCHOCTH U TUTHUEHBI.
OnuceIBaTh COCTABHBIE YaCTH

U TIPUHIIUIIBI PAa0OTHl KOMITBIOTEPOB,
MOOMJIBHBIX YCTPOMCTB, KOMITBIOTEPHBIX
CHCTEM.

XapaKTepru30BaTh KOMITbIOTEPHI PA3HBIX
MTOKOJICHUM.

Hckatp B cetn IHTEpHET HHDOPMAITHIO
00 OTEYEeCTBEHHBIX CIEITUATHICTAX,
BHECIIIMX BKJIAJl B PA3BUTHE
BBIYMCIIUTEIILHON TEXHUKH.

[IpuBOIUTH NTPUMEDHI,

! Kypcusom B CONEPKAHUA TEMATHIECKOTO TUIAHUPOBAHUS BBLICIACTCS MaTEPHAN, KOTOPHIN HE SBJISAETCS 00A3aTENBHBIM IIPH U3yUCHAN U HE BXOIUT B COIEPIKAHAE MPOMEKYTOTHON WITH

WUTOTOBOW aTTECTAIINH 10 TIPEIMETY.
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MHoronpoieccopHbie CUCTEMBI.
CynepkomnbroTepsl. Pacnipenenennsie
BBIYHCIUTEIbHBIE CUCTEMBI M 00paboTKa
OOJIBIINX JaHHBIX. MOOUIBHBIE
1M(ppoBBIC YCTPOMCTBA U UX POJIb

B KOMMYHUKaIUAX. BctpoeHHbie
KOMIIBIOTEPBI. MUKPOKOHTPOJIIEPHI.
PoGoTu3npoBaHHbIE MPON3BOACTBA

MOATBEPAKAAIONINE TEHACHIIUU PA3BUTHS
BBIYUCITUTEIBLHON TEXHUKH.

[ToACHATH CyITHOCTB apajlIeIbHbIX
BblYMcieHud. [IpuBoIUTh NpUMEPHI
3aja4, JUIsl PEIICHUsI KOTOPBIX
MIPUMEHSIOTCS CYTIEPKOMITBIOTEPHBIE
TE€XHOJIOTUY WUJTM TEXHOJIOTUU
pacrpeieICHHbIX BRIYUCICHUIA.
XapakTepu3oBaTh pOOOTU3UPOBAHHBIC
IPOU3BOJICTBA, MOOWIbHBIC IU(PPOBBIE
YCTPOICTBA U UX POJIb B KOMMYHUKALIAAX

1.2

[Iporpammuoe
obecrieueHue

[IporpammHoe obecrieueHue
KOMIIBIOTEPOB U KOMIIBIOTEPHBIX
cucteM. Buapl mporpaMmMHOroO
o0OecrieueHus U UX Ha3HAUYCHUE.
Oco0eHHOCTH TTPOTPAMMHOTO
oOecrieueHust MOOMJIbHBIX YCTPOMCTB.
[TapannenbHOE IPOrpaMMHUPOBAHUE.
CucTteMHOE MporpaMMHOE 0OeCTIeYeHHE.
OrnepalluOHHbBIE CUCTEMBI. Y THIIUTHI.
HpaitBepsl ycTporcTB. MHCTAILTSIIIAS

U JICUHCTAILISALIUS IPOTrPAMMHOTO
o0ecreveHus .

daitnoBbie cucteMsbl. [[puHIUIIBI
pa3MenieHus 1 UMeHOBaHus (hailsioB

B JI0JITOBpeMeHHOM naMsTu. [11a6imoHb1
JUTS1 OMMCAHUs Tpynn (aityios.

Pabotats ¢ rpadguueckum uHTEpdeiicom
oneparmonHoi cucremsl (OC),
CTaHAAPTHBIMU U CITy>KEOHBIMHU
NIPUIIOKEHUSAMU, (PaiIOBBIMU
MEHEe[KEepaMH.

CoOTHOCUTD BUJIBI JTUTICH3UN

Ha UCIOJIb30BaHUE MPOTPAMMHOTO
o0ecreyeHus U opsJI0K €ro
MCTIONIb30BaHUS M PACIIPOCTPaHEHUSI.
[TpuBOANTH TPUMEPHI TPOTIPUETAPHOTO
¥ CBOOOJHOTO MPOrPaMMHOTO
obecrieueHus, peTHa3HAYCHHOTO

JUTS PEIICHUsI OTHUX U TEX XKe 3a7ad.
Ha3biBaTh OCHOBHBIC TPABOHAPYIIICHUS,
UMEIOIIIE MECTO B 00JIaCTH
MCIIOJIb30BaHUs IPOTPaMMHOTO
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3akoHOIaTEILCTBO Poccuiickoi
®depneparuu B 00J1aCTH IPOTPAMMHOTO
oOecrnieuenus. JInieHanupoBanue
MPOTPaMMHOTr0 o0ecrieueHust

u nudpoBbIX pecypcos. [Iponpueraproe
¥ CBOOOTHOE MPOTPaMMHOE
obecrnieuenue. Kommepueckoe

1 HEKOMMEPYECKOE UCITOJIb30BAHUE
MPOTPaMMHOT0 o0ecTieueHUst

U IIU(POBBIX PECYPCOB.
OTBETCTBEHHOCTb, yCTaHABIMBAEMAasI
3aKOHOJIAaTENBCTBOM Poccuiickon
denepaluy 3a HEMPaABOMEPHOE
MCIIOJIb30BaHUE MTPOTPAMMHOTO
oOecrieueHus: U LUPPOBBIX PECYPCOB

oOecIrieyeHus, 1 OTBETCTBEHHOCTh
3a HUX, IIPETyCMOTPEHHYIO
3aKOHOAATEeJILCTBOM PD.
Hpaxkmuueckue padomot':

1. Uncmannsayus u OeuHcmanisyust
npocpamm

1.3. | Komnerorepusie cetn

[IpuHIMIIBI TOCTPOEHUS U allllapaTHbIE
KOMITOHEHTbI KOMIIBIOTEPHBIX CETEH.
Cereble mpoTokobl. CeTb THTEpHET.
Anpecanus B cety IHTEpHET.
[Iporokossl creka TCP/IP.

Cucrema JOMEHHBIX HMEH.
Paznenenue IP-cetn Ha moziceTun

C OMOIIIbIO Macok nojiceret. CeTeBoe
aqMuHUCcTpUpoBanue. [lomydyenne
JAHHBIX O CETEBBIX HACTPOMKAX

[TosICHATH MPUHIIUIIBI TOCTPOCHHUS
KOMITBIOTEPHBIX CETEN.

BrisiBnsate oO1iiee v paznuyus

B OpPTaHU3aLIMH JIOKAITbHBIX

¥ TJ100aJTbHBIX KOMITBIOTEPHBIX CETEH.
[IpuBOIUTH TPUMEPHI TPOTOKOJIOB
crexa TCP/IP ¢ onpeneneHHpIMU
(yHKIMAMU.

Hcnonbp3oBaTh Macku MojiceTen

15 pazouenus [P-cetu Ha moaceTw.

Tlpennaraemslii B mporpamMme 1o HHPOPMATHKE IIEPEIEHD MPAKTUIECKUX PabOT SIBISAETCS PEKOMEHIATENBHBIM, YUYUTEND JEIAET BEIOOP IPOBEIECHHUS IPAKTHIECKHUX PaboT.
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KoMIibtoTepa. [IpoBepka HaIUYUs CBSI3U
c y3ioM cet. OnpeneseHue MapupyTa
JIBU>KEHUS MTaKETOB.

Bunae! nestenbHOCTH B ceTu IHTEpHET.
Cepsucsl InTepHeTa.
["eonHpopMaImOHHbBIE CUCTEMBI.
['e0n0KaMOHHBIE CEPBUCHI PEATTBHOTO
BpEMEHU (HampuMep, JIOKaIHs
MOOHIIbHBIX TEJIEPOHOB, ONIPEICIICHUE
3arpy>KeHHOCTH aBTOMarucTpaniei),
WHTEPHET-TOPTOBIIsl, OPOHUPOBAHKE
OWJIETOB U TOCTUHHUII.
['ocynapcTBEHHBIE AIEKTPOHHBIE
cepBuUchl 1 ycinyru. ColranbHbIE CETH —
OpraHu3alys KOJJIEKTUBHOTO
B3aMMOJICUCTBUS M OOMEHA JaHHBIMH.
CeTeBOM ATHUKET: MPaBUJIa ITIOBEICHUS

B kubeprpoctpanctse. [Ipodiema
MOJIMHHOCTH MOJTYy4YE€HHON
uHpopmaruu. OTKPBITHIE
oOpa3oBaTeibHbIE PECYPCHI

[TpuMeHsITh MporpaMMHOE
obecrnieueHue 115l IPOBEPKU
PaboTOCTTIOCOOHOCTH CETH.
Ilpakmuueckue pabomor:

1. Cemesoe aomunucmpuposanue

1.4

Nudopmanmonnas
0€30MacHOCTh

TexXHOTeHHBIC U DKOHOMHUYECKHUE
yTPO3bI, CBA3aHHBIC C UCTIOIH30BAHUEM
UH(POPMAIIOHHO-KOMMYHHUKAIITHOHHBIX
TexHojorui. O01re npoodIeMbI
3alUTHl THPOPMALIUU

¥ UH()OPMALIMOHHON 6€30MTaCHOCTH.

XapakTepu3oBaTh CyIIHOCTb NOHATHN
«uH(pOpMAITMOHHAsT 0€30MTaCHOCTHY,
«3anmTa HHPOpMaIumy.
dopmynupoBaThH OCHOBHEIE TIPAaBHJIA
UHGOPMAITMOHHON 0€30M1aCHOCTH.
AHanM3upoBaTh 3aKOHOIATENILHYIO
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CpeacTsa 3amuThl UHGOpMaIUU

B KOMIIBIOTEPAX, KOMITBIOTEPHBIX
CETSIX U aBTOMATU3UPOBAHHBIX
UH()OPMAITMOHHBIX CUCTEMAX.
[IpaBoBOE 0oOecrnieueHue
nH(pOpMaIMOHHOM 0€30MMacCHOCTH.
[IpenoTBpamieHue
HECaHKIIMOHUPOBAHHOTO JIOCTYTIa
K JJUYHOU KOH(PHUIECHIINATIBHON
uH(pOopManuu, XpaHsauencs

Ha [IePCOHAIBHOM KOMIIBIOTEPE,
MOOWIIBHBIX YCTPOUCTBAX.
Bpenonocnoe nporpaMmmMHoe
oOecreyeHue 1 crocoobl

O00pHOBI C HUM. AHTUBUPYCHBIC
nporpamMmbl. OpraHu3aIus JHIHOTO
apxuBa undopmanuu. PesepHoe
konupoBanue. [laponpHas 3ammra
apXxuBa.

[[udpoBanne naHHBIX.
CuMMeTpUYHBIE 1 HECUMMETPUIHBIC

11112 ((1]0) 3
[udps! mpocToii 3aMEHBI.

[udp Lezaps.
[udp Buwxenepa.

AnroputMm mugppoBanus RSA

6a3y, kacaroycs HHpopMaMOHHON
0€30MacHOCTH.

[IpuMeHATH cpeAcTBa 3alUTHI
uHpopManu: 6paHaMay3pHI,
AHTUBUPYCHBIC TTPOTPAMMBI,
apoJUPOBAHKE U ApXUBUPOBAHUE,
murQppoBaHue.

[IpenorBpamars
HECaHKIIMOHUPOBAHHBIN JOCTYTI

K JJUYHOU KOH(HICHIIMAIEHON
uHbOopMaIK, XpaHsiecs

Ha IEPCOHAIBHOM KOMIIBIOTEPE,
MOOMJIBHBIX YCTPOIMCTBAX.
Ilpakmuueckue padomoi:

1. Aumueupychnvie npocpammbi.

2. lllugposanue oannwvix

Hroro no pazgeny

24

27



OepnepanpHas pabovas nporpamma | Uudopmartuka. 10—11 kmacesl (yriryOieHHBIH ypOBEHb)

Pa3zneu 2. Teoperudyeckue 0CHOBBI HH(POPMATHKHU

2.1

[IpencraBienue
uHdOopMaIuu
B KOMITBIOTEPE

19

Wudopmarnius, 1aHHBIE U 3HAHUS.
NudopmanionHbie mporecchl

B IIPUpPOJIE, TEXHUKE U OOIIECTBE.
HernpeprbiBHbBIE U TUCKPETHBIE
BEJIMYMHBI ¥ curHaIbl. HeoOxoqumocThb
JTUCKpeTH3aIiu nHpopmammu,
npeJHa3HaYeHHOMN JJIsl XpaHEHMUs,
nepeaadr 1 00padoTKH B U(POBBIX
cucreMax.

JIBOMUHOE KOJUpPOBaHUE.
PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOBI.
JlekomupoBaHue COOOIIEHUH,
3aMACaHHBIX C TIOMOIIBIO
HEpaBHOMEPHBIX KOAOB. YcioBue daHo.
[TocTpoeHune oqHO3HAYHO
JIEKOAUPYEMBIX KOJIOB C TTOMOIIBIO
nepesa. Enunuiibl usmepenus
KoJuuecTBa uHpopmaru. AnpaBUTHBIIA
MOJIXOJ] K OLIEHKE KOJIMYeCTBa
nH(OpMAIIUH.

Cucremsl cuucnenus. Pa3seprayras
3aIMCh LENbIX U APOOHBIX YHCEN

B MIO3UIIMOHHOM CHCTEME CUHCIICHHUS.
CBolicTBa ITO3UIIMOHHOM 3alIUCH YHCJIa;
KOJIMYECTBO LKU(DP B 3aMTUCH, IPU3HAK
JETMMOCTH YMCJIa HA OCHOBAaHUE

[TosICHATB CYIIHOCTH TOHATUI
«HGOPMALIHS, «TAHHBICY», «3HAHUSD.
Pematp 3amaun Ha u3MepeHne
uH(dOpMaIUK, 3aKJIIOUCHHON B TEKCTE,
C O3UIMU al(PaBUTHOTO MOIX0/1a

(B IpeANOJIOAKEHUU O PAaBHOM
BEPOSITHOCTH MOSIBJICHUS CAMBOJIOB

B TEKCTE).

[TosicHATH HEOOXOAMMOCTD U CYIIIHOCTh
JTUCKPETU3ALNY TIPU XPAHECHHH,
nepeaadye U 00paboTKe JaHHBIX

C IOMOIIIbIO KOMITBIOTEPOB.
[IpuBOIUTH IPUMEPHI PABHOMEPHBIX

Y HepaBHOMEPHBIX K0A0B. KomupoBath
U JIEKOJIMPOBATh COOOIICHUS

C UCTIOJIb30BaHNEM PABHOMEPHBIX

Y HEPAaBHOMEPHBIX KOJIOB.

Ctpouth npeduKCHBIE KOJIBI.
KnaccuduimpoBars cuctembl
CUUCIICHHUS.

BrINosHATE CpaBHEHHE YHCEII,
3alMCaHHbBIX B IBOUYHOM,
BOCBMEPHUYHOW U IIECTHAAUATEPUIHON
CHUCTEeMaxX CUHCIICHUS.

OcyecTBIATh EPEBOJT YUCET MEKITY
JIBONYHOM, BOCBMEPUYHOU
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CUCTEMBI CUUCIICHUS. AJIITOPUTM
MepeBoAa UEJIOro Ynuciia u3 P-naHoi
CUCTEMBI CUUCJIEHUS B IECITUYHYIO.
AJITOpUTM TI€peBO/Ia KOHEYHOU P-UyHOI
JIpo0H B JECATUUHYIO. AJITOPUTM
MIEpEBO/Ia LEJIOTO YUCia U3 IECATUIHOM
CHUCTEMBI CYUCIICHUS B P-U4HY10.
[lepeBoa KOHEUHOM IECATUYHOMN JPOOH
B P-nuny1o. /[BonyHas, BOCbMepUYHas
Y IECTHAAUATCPUYHAS CHCTEMBI
CUMCIICHUS, CBSI3b MEXK1y HUMU.
Apudmernueckue onepanuu

B IIO3UIIMOHHBIX CUCTEMAX CUMCIICHUS.
Tpouunas ypasnosewiennas cucmema
cuucnenus. /lgouuno-oecaimuynas
cucmema CUuUCeHus.

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

Koauposka UTF-8. Onpenenenue
UH(OPMAITMOHHOTO 00BEMA TEKCTOBBIX
COOOIICHUH.

Koauposanwne nzobpaxkennii. OrieHka
MH(OPMAIMOHHOTO 00beMa
rpaduyecKuX JaHHBIX TIPU 3aJJaHHBIX
pa3perieHny u TITyOrnHe KOJUPOBaHUS
uBera. [{BeToBbie Mmoaenu. BektopHoe

Y HIECTHAALATEPUYHON CUCTEMAaMU
CUHCIICHUSI.

BhINOAHATE CllOXKEHUE U BEIUUTAHUE
YHCell, 3alMCaHHBIX B JBOMYHOM,
BOCBMEPUYHON U NIECTHAALATEPUIHON
CUCTEMaX CUUCIICHUSI.

Ocy1ecTBIATh KOAUPOBAHNUE TEKCTOBOM
uH(pOpMaIU C TOMOUIBIO
KOJIMPOBOYHBIX TAOJIHII.

Omnpenenars HHPOPMALIMOHHBII 00bEM
TEKCTOBBIX COOOILIEHUM B pa3HbIX
KOAMPOBKAX.

Bpraucnsars pasmep HBETOBOM MAJTUTPBI
110 3HAaYEHUIO0 OUTOBOM ITyOUHBI I[BETA.
Ompenenarts pazMepsl rpaduIecKux
(aiiyIoB MPU U3BECTHBIX PA3PEIICHUH U
rIIyOMHE KOJAUPOBAHUS LIBETA.
Boruucnsats nHGOpMaIMOHHBIN 00BeM
M (pOBOI 3BYKO3AMKCH 10 HACTOTE
JTUCKPETU3AINH, TTTyOUHE KOTUPOBAHUS
Y BPEMEHHU 3aIHCH.

Ilpakmuueckue padomot:

1. Jluckpemuszayus epagpuueckoii
ungopmayuu.

2. Huckpemuzayus 36yKo80ou
ungopmayuu
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koaupoBanue. Dopmatel rpadudecKux
daiinos. Tpexmepnas rpaduka.
®pakranpHas rpaduka.

KoaupoBanue 3Byka. Ouenka
UH(POPMALIMOHHOTO 00bEMa 3BYKOBBIX
JAHHBIX MU 33JaHHBIX YAaCTOTE
JTUCKPETH3AINH U Pa3psIIHOCTH
KOJMPOBaHUS

2.2

OcHOBBI aJIreOpbI
JIOTUKA

14

Aunre6pa noruku. [Tonsitue
BbICKa3bIBaHUs1. BbICKa3bIBaTEIbHbBIC
dbopmbl (mpenukatsl). KBaHTOPHI
CYILIECTBOBAHMSI 1 BCEOOITHOCTH.
Jlornueckue oneparuu. TaGauIbI
UCTUHHOCTHU. JIOrnyeckue BoIpaKeHus.
Jlormueckue ToxaecTna.
JIoka3aTenbCTBO JIOTHYECKHUX TOKIECTB
C NOMOILLIO TAOJIUI] UICTUHHOCTH.
Jlornueckue onepanuu U onepanuu
HaJl MHOYKECTBaMHU.

3aKoHbI anreOphl JTOTUKH.
OKBUBAJICHTHbIE PE0Opa30BaHUs
JIOTUYECKUX BBIpAKEHUU. Jlornueckue
YpaBHEHUS U CUCTEMbl YPaBHCHHUIA.
Jlornyeckue QyHKIMU. 3aBUCUMOCTh
KOJINYECTBA BO3MOXHBIX JIOTHUECKUX
GyHKIMIA OT KOJTUYECTBA apTyMEHTOB.
[TonHbIE CHUCTEMBI TOTUYECKUX

[TpuBOIUTE TPUMEPHI TIEMEHTAPHBIX

U COCTaBHBIX BbICKa3bIBaHUII.
Pa3nuuathk BICKa3bIBAHMS U PEAUKATHI.
VY cTaHaBIMBATH CBSI3b MEKIY alIreOpoit
JIOTUKH U TEOPUEN MHOKECTB.
BbruncnsaTh 3HaUEHUS JTOTHUECKUX
BBIPAKEHHUI C JJIOTUYECKUMHU
ornepanusIMu KOHbIOHKIUH,
TU3BIOHKIINH, MTHBEPCUH, UIMILTUKALINY,
HKBUBAJICHLIUU.

[IpoBoauTh aHaIN3 TAOJIULl HCTUHHOCTH.
Crtpoutb TabIUIBI HICTUHHOCTH
JIOTUYECKUX BBIPAKEHUU.
OcCy11eCTBIATh SKBUBAJICHTHBIE
npeoOpa3oBaHUsl JIOTHYECKUX
BBIPKEHUI C UCIIOJIb30BAHUEM 3aKOHOB
anreOphl JIOTUKH.

Ocy1ecTBIATh IOCTPOCHUE
JIOTUYECKOTO BBIPAXKEHUS C JAHHOU
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GyHKUIUH.

Kanonmnueckue Gpopmbl TOrmuecKux
BbIpaxkeHu. COBEPILICHHBIC
JN3bIOHKTUBHBIE U KOHbIOHKTUBHbBIE
HOpMaJbHbIE (POPMBI, ATTOPUTMBI UX
MOCTPOEHUS 1O Ta0IUIE UCTUHHOCTH.
Jlornueckue 3EMEHTHI B COCTaBe
koMmbroTepa. Tpurrep. Cymmarop.
MHoropa3psaHblii CyMMaTop.
[TocTpoeHune cxeM Ha JJOTHYECKHUX
AJIEMEHTAaX 10 33JJaHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3aIUCh JJOTUYECKOTO
BBIPAXKEHUS 10 JJOTHYECKON CXeMeE

Ta0IUIeH HCTUHHOCTH U €T0
yIpPOLIEHUE.

Pemate npocTtbie JIOorn4ecKue
YPaBHEHUSI U CUCTEMbI ypaBHCHU.
XapakTepu3oBaTh JOTUYECKUE
3JIEMEHTHI KOMIIBIOTEPA.

[TosicHATB yCTPOMCTBO CyMMaTOpa

U TpUrrepa.

3anuchIBaTh JIOTHYECKOE BEIPAKCHUE
I10 JIOTHYECKOU CXEME.

CTpouTh cXeMbl Ha TOTHUECKUX
3JIEMEHTAaX M0 3aIaHHOMY JIOTHYECKOMY
BBIPAKCHHUIO.

IlIpaxmuueckue padbomoi:

1. [locmpoenue u ananuz mabauy
UCMUHHOCMU 8 MADIUYHOM NPOYeccope

23

Kommnprorepnas
apudmernka

[IpencraBieHne UEIBIX YUCEI B MAMSITH
KOMIIbIOTEPA. OTPaHUYEHHOCTD
JIAana3oHa Yucel Mpy OrpaHUuYCHUN
KoJmmyecTBa pa3psaoB. [lepenosHenune
pa3psAaHOM CeTKU. be33HakoBbIE U
3HAKOBBIC JaHHBIC. SHAKOBEIN OHT.
JIBOMYHBIN JOMOJTHUTEIBHBIN KOJI
OTPULATEIILHBIX YUCE.

[ToOuTOBBIE TIOTMYECKUE OTIEPALTUH.
Jlormueckwuii, apupmMeTHuecKuit

U rukimueckuit casuru. [udposanue

[ToyuyaTs BHyTpEHHEE IPEICTABICHHAE
LEJIBIX U BEIIECTBEHHBIX YHCEI

B IIaMSITH KOMITbIOTEPA; ONPEAEIATh
10 BHYyTPEHHEMY KOJly 3HAYEHHUE YHCIIA.
XapakTepu3oBaTh O€33HAKOBBIE

Y 3HAKOBBIC JITAaHHBIE.

[TosCHATH MOPSIAOK BHITTOJTHEHUS
apu(pMETUYECKUX ONIEPALIMHA C LETBIMU
Y BEIIECTBEHHBIMU YUCIIAMH

B IIPOLIECCOPE.

[TpumeHsTh MOOUTOBBIE TIOTHYECKUE
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C IIOMOIIIbIO MOOUTOBOM ONEpauu
«uckimovaromee NJIN».

[IpencraBieHne BENECTBEHHBIX YUCEI

B IaMSATH KOMIBIOTEpA. 3HAYaIlasi YaCTh
U TIOpAJIOK yKcia. JlnanazoH 3HaueHu
BellleCTBEHHbIX unced. [IpobieMbl
XPAaHEHUsI BEIIECTBEHHBIX YHCEIL,
CBSI3aHHBIE C OTPAHUYEHUEM KOJINYECTBA
pa3psa0B. BeimonHeHne onepanuii

C BEIIIECTBEHHBIMU YHUCIIAMH,
HAKOIJIEHUE OIIMOOK MPU BBIYUCICHUSAX

orepanuu.
XapakTepu3oBaTh PeACTaBICHUE

U XpaHEHUE B aMsATU KOMITbIOTEpa
BEILIECTBEHHBIX YHCEIL.

[TosICHATH NPUYMHBI HAKOTIICHUS
OIIUOOK MPH BBIUUCICHUSAX

C BEUIECTBEHHBIMU YHCIIAMHU.
Ilpakmuueckue padbomuwi:

1. M3yuenue nopaspsaono2o MawuHHo20
npeoCcmaeseHus Yeavix U 6euecmeeHHbLX
yucern

Hroro no pazgeny

40

Pa3znes 3. AiroputMbI M IPOrpaMMHUPOBaAHHE

3.1

Bsenenue
B POrpaMMHUPOBAHUE

16

Ornpenenenne BO3MOKHBIX pE3yJIbTATOB
PabOTHI MPOCTEUIITUX AIITOPUTMOB
YIpPaBJICHUS UCTIOTHUTEISIMU

Y BBIYHMCIIUTEIbHBIX aITOPUTMOB.
Onpenenenne UCXOIHBIX JaHHBIX,

IIPU KOTOPBIX aJITOPUTM MOXKET JaTh
TpeOyeMblIil pe3yJibTarT.

Draribl pelieHys 3a/1a4 Ha KOMITBIOTEPE.
HNHcTpyMEeHTaIBHBIE CPENCTBA:
TPaHCJISTOP, OTIAAYHK,
npoduiupoBurK. Komnusmus

Y MHTEPIpETalns MPOTrpaMM.
BupryanpHble MallvHBI.
WuTerpupoBanHas cpena pa3pabOTKH.

BoIcHATB pe3ynibTat padoThl
aNropuT™Ma JUIsl UCIIOJIHUTEIS

IPU 33JaHHBIX UCXOJHBIX JaHHBIX,
ONPENEIATh BO3MOXKHBIE HCXO/IHbBIE
JAHHBIE JIJIS1 U3BECTHOIO pe3yibTaTa.
[IpuBOAUTE MPHUMEPHI AITOPUTMOB,
coZiepKaluX NOCJIeT0BaTEIbHbBIE,
BETBSIIMECS U HIUKINYECKHE CTPYKTYPBHI.
AHaJIM3UPOBATH IUKIINYECKUE
AJITOPUTMBI 1J11 UCTIOJTHUTEIIS.
BoiaensTe sTamnsl peieHus 3a1aqu
Ha KOMITbIOTEpE.

[TosICHATB CYIIHOCTh BBIEIEHHBIX
JTaroB.
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MeTonbl OTIAAKU MIPOTpamM.
Hcnonb3oBaHue TPACCUPOBOYHBIX
Tabnuil. OTIaA0YHBIN BBIBO/I.
[TomraroBoe BBIMOJHEHUE TPOTPAMMBI.
Touku octa”oBa. [IpocmoTp 3HaUCHUI
MIEPEMEHHBIX.

A3bik nporpammupoBanus (Python,
Java, C++, C#). Tumsl JaHHBIX:
I1€JI0YNCIICHHBIC, BEIICCTBCHHBIC,
CUMBOJIbHBIC, JIOTHYECKHE. BeTBienus.

CnoxHnbie ycnoBus. LIuKIbI ¢ ycioBUEM.

[{MKJIBI IO IEPEMEHHOM.
B3anMo3aMeHs1eMOCTb pa3InyHbIX
BUJIOB IMKJIOB. MIHBapuaHT 1uKJa.
CocraBneHue IUKIIA C UCTI0JIb30BaHUEM
3apaHee ONpeIeJIEHHOr0 HHBapHaHTa
LUKJIA.

JIoKyMeHTHpOBaHUE POTrPaMM.
Hcnonp30BaHnEe KOMMEHTAPHUEB.
[ToaroToBka onucaHus MPOrpaMMbl

Y UHCTPYKIIMH JIJIs1 TOJIb30BATENS.
ANropuTMbI 00pabOTKH HATYpPaTbHBIX
YUCEJI, 3aMMCAHHBIX B TO3ULIMOHHBIX
CUCTEMaX CUUCIICHUS: pa30ueHue
3aIliCU YKCTIa Ha OTHEIbHbBIE IIU(PBI,
HAaXO0KJEHUE CYMMBI U ITPOU3BEIACHUS
u@p, HaX0XkKIEHNE MAKCUMaJIbHON

OTnaxuBaTh MPOTPAMMBI C TIOMOIITHIO
TPaCCUPOBOYHBIX TaOIHUIL

U C UCTOJIb30BaHUEM BO3MOKHOCTEH
OTJIAYHMKa CPEABI MPOTPAMMHUPOBAHUSI.
CocTaBisTh TIOKYMEHTAIIUIO

Ha TIPOTPaMMY.

Pa3pabatbiBaTh U peaqn30BbIBATH

Ha S3BIKE MPOTPAMMUPOBAHUS
aIropuTMbl 0OPAOOTKH IIEJIBIX YUCET,
B TOM 4YHCJIE IEpeOOPHBIE AITOPUTMBI.
Pa3pabatbeiBaTh nporpamMmsl

JU1s1 00paOOTKM JAHHBIX, XPAHSIITNXCS
B TEKCTOBBIX (paiiiax.

Ilpaxkmuueckue padomul:

1. Bvioenenue u oopabomka yughp
Yeno2o YUcia 8 pasiuyHblx CUCEMAX
CUUCTIEHUS C UCNONb308AHUEM ONEPayUli
YenoyUCIeHHOU apu@dMemuKuU.

2. Pewenue 3a0ay memooom nepebopa.
3. Obpabomka OaHHBIX, XPAHAUSUXCSL

6 Qaiinax
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(MUHUMAaNBHOW ) HUPPHI.
Haxoxaenue BceX mpOCThIX YHCET

B 3aJaHHOM Juama3oHe. [Ipencrabienue
4uCIia B BUIe HA00pa MPOCTHIX
COMHOXHUTEJEH. AITOPUTM OBICTPOTO
BO3BE/ICHHS B CTCTICHb.

O6paboTka TaHHBIX, XPAHSAIITAXCS

B (haitnax. TekcTOBbIC M TBONYHBIC
daiinbl. DaiioBble IEPEMEHHBIC
(daitnoBble ykazarenn). UreHue

u3 (paiina. 3anuch B Gaiin

3.2

BcriomorarenbHbIE
aJITOPUTMBI

Pa3Ouenue 3a1auun Ha no3agauu.
[ToamporpaMmsl (IpoUEayphI

u pyukmum). Pexypcus. PekypcuBHbie
00BeKTHI ((pakTaisl). PekypcuBHble
poLEIypbl U QYyHKIHUU.
Hcnonb3oBaHue cTeka AJig OpraHu3auuu
PEKYPCUBHBIX BBI30BOB.
Hcnons3oBaHne CTaHIAPTHON
OMOIMOTEKH A3bIKA IPOrPAMMHUPOBAHUSI.
[ToxkmroueHmne OMOINOTEK
MOANPOTPaMM CTOPOHHUX
npousBoauTenen. MoayIbHbIN PUHLIMUIT
MIOCTPOEHUS TPOrpamMmm

Pa30uBaTh 3a1auy Ha MoA3aAa4u.

O opMIATh JIOTUYECKU LETOCTHBIE
WM MOBTOPsItoLuecs: (parMeHTh
IPOrpaMMbl B BUJI€ MOAIPOrPAMM.
ITosCHATB CYIIHOCTH PEKYPCUBHOI'O
anropuTMa.

Haxonutb pekypcuBHbIE 0OBEKTHI

B OKPYKaIOIllEM MUpE.

Omnpenendarb pe3yiabTaT padoThl
IIPOCTOTO PEKYPCUBHOTO aJIrOPUTMA.
Hcnons30Bath cTaHAapTHHIE
OMOIMOTEKU MOANPOTPAMM SI3bIKA
IPOrpaMMHPOBaHUs, OMOIHMOTEKH
CTOPOHHHUX MPOU3BOIUTEIIEH.
[IpuMeHATH MOy IBHBIN TPUHLIUIT
pu pa3paboTKe MPOrpamMmm.
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Ilpakmuueckue padomoi:

1. Ucnonvzosanue noonpocpamm
CMAaHOapmuou OubIUOMeKU A3bIKA
NPOSPAMMUPOBAHUSI.

2. Pazpabomxa noonpoepamm.

3. Pexypcusmnvie noonpozcpammei.

4. Mooynbublii npUHYUN NOCMPOEHUs.
npozcpamm

33

YuciaeHHbIE METOIBI

Yucnenasle MeToabl. TouHOE

U IPUOJIMKEHHOE PEIICHUS 3a/1a4u.
YUucneHHble METObI PEIIEHUS
ypaBHEHUM: METO/1 Iepedopa, METOT
MOJIOBUHHOTO JienieHust. [Ipubmmkennoe
BBIYUCJICHUE JIJTUH KPUBBIX.
Brruucnenue miommaneit puryp

C MOMOIIIBIO YHCIIEHHBIX METOJIOB
(MeToa MpSIMOYTOJIBHUKOB, METO/T
Tpaneuunii). [Touck Mmakcumyma
(MuHUMYMa) PYHKIIUU OJTHOM
MEPEMEHHON METOJIOM MTOJIOBUHHOTO
JICTICHUS

[TosicHATH IPUHITUTIBEI PAOOTHI
YHCIIEHHBIX METOJIOB, Pa3HUILY

MEX Iy TOYHBIM U MPUOTKEHHBIM
PEIICHUSIMHU BEIYHCIIATETBHBIX
3ajad.

Pa3zpabatbeiBaTh 1 OTIQKUBATH
IPOrpaMMBI, peaTu3yIOIIne
YUCJICHHBIE METO/IbI PEIICHUS
ypaBHEHUH, NPUOIMKEHHOE
BBIYHCIICHUE JITTMH KPUBBIX

¥ 1iotmajei Guryp, IouCK MaKCuMyMa
(MuHUMYMa) QYHKIIUU OJTHOM
IIEPEMEHHOM.

Ilpakmuueckue padomer:

1. Yucnennoe pewienue ypasHeHuii.
2. Ilpubnusicennoe gvruucnenue OnuH
Kpugwix u niowaoeu guayp.

3. llouck maxcumyma (MuHUMYMQ)

dyrryuu
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3.4 | Anroputmbl 00pabOTKH 5 O06paboTKa CUMBOJIBHBIX JaHHBIX. Hcnonb30BaTh BCTPOCHHBIE QYHKITHH
CHUMBOJIbHBIX JaHHBIX Berpoennbie pyHKINU s3bIKA A3bIKa MPOTPAMMHUPOBAHUS

pOrpaMMUPOBaHUS ISl 00paObOTKH I 00paOOTKH CHMBOJIBHBIX

CHUMBOJIBHBIX CTPOK. AJITOPUTMBI CTpOK.

00pabOTKH CUMBOJIBHBIX CTPOK: Pa3zpabatbIBaTh 1 OTIIAXKUBATH

MOJICUET KOJIMYECTBA MOSABJICHUM IPOrpaMMBbI, peaTu3yIoIne

CHUMBOJIA B CTPOKE, pa30MeHUE CTPOKU TUIIOBBIE AITOPUTMBI 00paOOTKH

Ha CJIOBA M0 IPOOEIbHBIM CUMBOJIAM, CHUMBOJIbHBIX JaHHBIX H

MOWCK TMOACTPOKH BHYTPH JTaHHOM a BBIOPAHHOM SI3bIKE

CTPOKH, 3aMEHA HANJAECHHOW MOJCTPOKU | IPOIrPaMMHUPOBAHMSL.

Ha JIPyTYyI0 CTPOKY. ['eHepalus Bcex [IpeobpazoBbIBaTH YKCIA

CJIOB B HEKOTOPOM aji(aBuTe, B CUMBOJIBHYIO CTPOKY

YAOBJIETBOPSIOLIUX 3a/1aHHBIM M 00paTHo.

orpanuueHusiM. [IpeoOpazoBanue unucna | Ilpakmuueckue padomot:

B CUMBOJIbHYIO CTPOKY U 00paTHO 1. Ilocumeonvuas 0bpabomka cmpokx.
2. Obpabomka cmpok
C UCNONB308aAHUEM DYHKYUL
CMAaHOapmuou OUbIUOMEKU A3bIKA
NPOCPAMMUPOBAHUA.
3. I'enepayus écex cnos,
Y0081em8opaouUx 3a0aHHOM)
YCI08UIO

3.5 | Anroputmbl 06paboTKH 10 MaccuBbl 1 IOCIIEI0BATENBHOCTH [IpuBOAUTH TPUMEPHI OAHOMEPHBIX

MaCCHUBOB

yrcell. Beraucienre 0000mEeHHBIX
XapaKTEPUCTHK IJICMCHTOB MacCHBa
WJIM YU CIIOBOM MOCJIEA0BATEILHOCTH
(CYMMBI, IPOU3BEICHHUS, CPETHETO

Y JIByMEPHBIX MaCCUBOB.
[IpuBOoaUTH IpUMeEpHI 3a1a4

13 OBCEHEBHOM KU3HHU,
IIPEATIOJIAraloIIX UCII0JIb30BAHUE
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apu(PpMETUIECKOTO, MUHUMAIILHOTO
Y MaKCHUMAaJIbHOTO 3JIEMEHTOB,
KOJINYECTBA 3JIEMEHTOB,
YAOBJIETBOPSIOIUX 33JaHHOMY
yCJI0BUI0). JINHEHHBIN MOUCK
3aIaHHOTO 3HAYEHUS B MACCUBE.
CopTHpoBKa OTHOMEPHOIO MaCCUBA.
[IpocTbie METOIBI COPTUPOBKHU
(MeTo[ Imy3bIpbKa, METO BEIOODA,
COPTHPOBKA BCTaBKaMH).
CopTHUpoBKa CIMSHHUEM.

beIcTpas copTupoBKa MaccuBa
(anroput™m Quickcort).

JIBOMYHBIN MOUCK B OTCOPTUPOBAHHOM

MacCHBe.

JIByMepHbIE MacCUBBI (MATpPHULIBI).
AnropuTMbI 00pabOTKH ABYMEPHBIX
MaCCHBOB: 3aII0JTHEHUE ABYMEPHOTO
YKCJIOBOTO MAacCHBa MO 3a/1aHHBIM
npaBuiaM, MOUCK 3JIEMEHTa

B IBYMEPHOM MacCHUBE,
BBIYHCIICHHE MAKCUMYyMa
(MUHUMYMA) U CYMMBI 3JIEMEHTOB
JIByMEPHOT0 MacCHBa, IepeCcTaHOBKA
CTPOK U CTOJIOIIOB JIBYMEPHOTO
MaccuBa

MaCCHBOB.
Pa3pabaTeiBaTh U OTIaKUBATH
IPOTPaMMBbI, peaU3yIOIHEe TUTIOBBIC
ANTOPUTMBI 00PaOOTKH OTHOMEPHBIX
Y IBYMEPHBIX MAaCCHBOB, Ha BEIOPAaHHOM
SI3bIKE MPOrPAMMHUPOBAHUSI.
Paszpabamvieame npoepammoi

0J151 peueHUsi nPOCMbIX 3a0a4 AHAIU3A
OQHHbIX.

Ilpakmuueckue paoomowi:

1. 3anonnenue maccusa.

2. Buiuucnenue 06006uienHvix
Xapaxkmepucmuk Maccusa (Yucio8ou
nOC1e008amelbHOCMU,).

3. Ilouck munumanbHo2o
(MaKcumManbHo20) 1eMeHma 8 Yuci080M
maccuse.

4. Jlunetinwlti nOUCK 3a0AHHO20
3HAYEHUsl 8 MAccuge.

5. Ilpocmoie memoowl copmuposku
maccuea.

6. bvicmpas copmuposxa maccuaa.

7. eouunblii nouck.

8. Obpabomka mampuy,.

9. Ananuz 0anHwvIxX

Hroro no pazgeny

44
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Pa3znen 4. UnpopManiuoHHbIE TEXHOJIOTUH

4.1 | O6paboTKa TEKCTOBBIX 6 TekcToBBIM Mporeccop. PazpabaTeiBaTh CTPYKTYpY IOKYMEHTA.
JIOKYMEHTOB PenakrupoBanue u (hopMaTUPOBAHHE. Hcnonb3oBath cpeicTBa aBTOMATU3AITUN

[IpoBepka opdorpaduu ¥ rpaMMaTUKH. | TIPY CO3/IaHUM JTOKYMEHTA.
CpencTBa moucka v aBT0O3aMEHBI [IpumeHsTh MpaBuIa IUTUPOBAHUS
B TEKCTOBOM ITPOIIECCOPE. MCTOYHUKOB B 0(hOPMIICHHUSI
Hcnonb3oBaHue CTUIICH. OouborpaduueCcKuxX CChUIOK.
CTpyKTypHUpOBaHHBIC TCKCTOBBIC [IpuHUMATE y4acTHE B KOJJICKTUBHOU
ToKyMeHThl. CHOCKH, OTJIaBJICHHUE. paboTe HaJ| JOKYMEHTOM.
KonekTrBHas paboTa ¢ JOKYMEHTaMHu. | BBINONHATE HA0OP U IPOCTYIO BEPCTKY
HNHCTpYMEHTBI perieH3UPOBAHHMS MaTEMaTHYECKUX TEKCTOB.
B TEKCTOBBIX nponeccopax. Obnaunsie | Ilpakmuueckue pavomot:
cepBuchl. Jlenosas nepemnucka. Pedepar. | /. Bepcmka ookymenmos
[IpaBuna MUTUPOBAHUS HCTOYHUKOB 1 C MamemamudecKkumu opmyiamu.
odopmieHus: ondbauorpaduuecKux 2. MroeocmpaHuutble 00OKyMeHmbl.
cceutok. OdopmiIeHHE CITHCKA 3. Konnexmuenas paboma
auteparypsl. Cmanoapmot ¢ OOKyMeHmamu
oubuocpagpuueckux onucaruil.
3HAKOMCTBO C KOMITBIOTEPHOU BEPCTKOMN
TeKcTa. TeXHUYECKHe CPe/ICTBA BBOIA
TekcTa. Crienuanu3upoBaHHbIE CPEICTBA
PEIAKTUPOBAHUS MAaTEMaTHICCKUX
TEKCTOB

4.2 | AHanu3 JaHHBIX 8 Ananmu3 ganHbeIX. OCHOBHEBIE 3a1a4H [TpuBOoaUTH MpUMEPHI 3a/1a4 aHAJK3a

aHalin3a JaHHBIX: IPOTHO3UPOBAHUC,
K.TIaCCI/I(bI/IKaIII/I}I, KJIIaCTCpur3anus,
aHaJIM3 OTKJIOHCHUHM.

JAHHBIX.
[TosicHATH Ha TpUMEpax
MOCJIEN0BATENBHOCTD PELICHUS 3a1a4
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[TocnenoBaTenbHOCTH peLICHUs 3a/1a4
aHaJIM3a JaHHBIX: COOpP NEPBUUYHBIX
JTAHHBIX, OUMCTKA U OIIEHKA KauecTBa
JAHHBIX, BEIOOP W/WJIH MIOCTPOCHUE
MOJIeNid, TpeoOpa3zoBaHue JaHHbIX,
BU3YyaJIM3alls JaHHBIX, UHTEPIPETALIHS
pe3ynbTaToB. [IporpammHble cpecTBa
Y UHTEPHET-CEPBUCHI /111 00pabOTKU

U TIPEACTABJICHUS JaHHBIX. bosbImme
naHHble. MamHHoe 00ydeHue.
HUnmennekmyanvHulli anaius OAHHbBIX.
AHaNu3 TaHHBIX C TOMOIIIbIO
AJIEKTPOHHBIX Ta0uIl. Beruncnenue
CYMMBI, CPETHETO apru(PMETHIECKOTO,
HanOOJIbIIEro (HAMMEHBIIIETO) 3HAYCHUS
nuara3oHa. Beraucienue
Kod(puIeHTa KOPPETSAIUU IBYX PSIIOB
naHHbIX. [TocTpoenne cTonovaThIx,
JUHENYATHIX U KPYTOBBIX JHATPAMM.
[TocTpoenne rpadukoB HyHKIIHIA.
[TonOop nmuaMM TpeHa, pelieHue 3a1a4
MIPOTHO3UPOBAHUSI.

YucneHHoe peleHue ypaBHEHUN

C TOMOIIIBIO T0100pa MapameTpa.
OnTuMu3anms Kak MOMCK HaMTydIIIero
pEIICHNS B 3aJJaHHBIX yCIOBHSIX.
[{eneBas (GyHKIHSI, OTpAaHUYCHUS.

aHaM3a JaHHBIX.
Pemars npoctele 3a1aun ananusa
JAHHBIX C IIOMOIIBIO AIIEKTPOHHBIX
TaOJIHII.

Hcnonp30BaTh COPTUPOBKY U (DUITBTPHI.
Hcnonb30BaTh CpeacTBa JIEI0BOM
rpaduKu JJ1s1 HATJISIHOTO
MPEICTaBICHUS IAaHHBIX.

Pemars npocteie pacueTHbIE

Y ONTUMM3ALIMOHHBIC 33/1a4H C
MTOMOIIIBIO AJIEKTPOHHBIX TaOIHII.
Ilpakmuueckue padomuwi:

1. Ananu3z 0anHwvIx ¢ NOMOWBIO
91eKMPOHHBIX MAOAUY.

2. Haensonoe npeocmasnenue
Dpe3y1bmamos Cmamucmuyeckoll
00pabomKu OaHHLIX 8 Ude OUALPAMM
cpedcmeamu pedaKkmopa 2J1eKmpOoHHbIX
maoauy.

3. I[loo6op nunuu mpenoa,
NPOCHO3UPOBAHUE.

4. Yucnennoe peuienue ypagHeHuul

C NOMOwbI0 N00HoOpa napamempa.

5. Pewenue 3a0au onmumusayuu

C NOMOWBIO IJIEKMPOHHBIX MAOIUY
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JlokanbHbIe U T100aTbHBIH MUHUMYMBbI
neneBor pyHkuuu. Pemenue 3anau
OITHMHM3AIIMH C TOMOIIBIO
AJIEKTPOHHBIX TaOJIHUIT

Htoro no pazaeny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO 136
YACOB I1O ITPOITPAMME
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11 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHBIE BUJIBI 1€ATEIHHOCTH
paszeiioB U TEM [IporpammHoOe conepkaHue
n/m 9acoB 00yYaroMxcs

y4e0HOTO IpeaAMeTa

Paznen 1. Teopernyeckue 0CHOBbI HHPOPMATHKHI

1.1

Nudopmanus
U MH(pOpMaIMOHHBIE
MIPOIIECCHI

10

Teopernyeckue NoaX0/Ibl K OLICHKE
KOJIM4eCcTBa HHPOPMAIIHH.

3aKkoH aJANTUBHOCTU MH(POPMAIIUH.
®opmyna Xaptiu. Uudopmanus

U BeposTHOCTh. Popmyia [1lenHoHa.
AJITOPUTMBI CKATUS TAaHHBIX. AJITOPUTM
RLE. Aaroputm Xaddmana. Airoputm
LZW. ANropuT™bl C3KaTusl TaHHBIX

C IOTEPSIMU. Y MEHBIIICHUE TJTyOHUHBI
KoJiupoBaHus 11BeTa. OCHOBHBIC UACH
anroputmoB cxkatus JPEG, MP3.
CxopocCTh nepe1aun JaHHbIX.
3aBUCUMOCTh BPEMEHHU NIEpEeIaun

OT UH(POPMAITMOHHOTO 00BEMA TaHHBIX
Y XapaKTepUCTHUK KaHaJa CBS3H.
[IprunHbBI BOSHUKHOBEHUSI OIIIMOOK
npu nepegade naHHbIX. Kogpl,
MO3BOJISIONIME OOHAPYKUBATh

Y UCTIPABIISATH ONTUOKHU, BOSHUKAOIIINE
Ipu niepeaade AaHHbIX. PaccTosiHue
Xsmmunra. KogupoBanue

Cc MOBTOpeHreM OUTOB. Kosibt

XapakTepu30BaTh pa3InyHbIC
TEOPETHYECKUE NTOIXO/IBI K OLICHKE
KOJIM4eCTBAa UH(POPMALIHH.

OnuceIBaTh N3y4aeMbIE aJITOPUTMBI
CoKaTHsl TaHHBIX, CPABHUBATh
pe3yJIbTaThl UX pabOTHI.

Pemars 3a1aun Ha onpezeeHue
BPEMEHU NIEpPeIaun JaHHBIX 1O KaHAILY

CBA3U C U3BCCTHBIMHA XapaKTECPHUCTUKAMMU.

[TosiCHATH TPUHIUIIBI OOHAPYKEHUS
1 UCIIPaBJICHHUS OIIMOOK MPH Mepeiaye
JIAaHHBIX C IIOMOIIBIO
MTOMEXO0YCTOMUMBBIX KOJIOB.
[TosicHATH 3HaUCHUE TOHATUI
«CHCTEMay, «IIOJCUCTEMA),
«CUCTEMHBIN 2P heKT?,
«YTIpaBJICHUEY; 3HAUCHUE 00PaTHOM
CBSI3U JJI JOCTYDKCHUS 1ICTIH
yIIpaBJICHUS.

Ilpakmuueckue pabomul:

1. Corcamue 0auHbIX ¢ HOMOWBIO
aneopumma RLE.
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X3MMUHra.

Cuctembl. KOMIIOHEHTBI CUCTEMBI U UX
B3aumozeicTeue. CucteMHbIi 3P heKT.
VYrpanenue kak HHGOPMAIIMOHHBIN
npouecc. ObpartHas CBs3b

2. Coicamue OaHHbBIX ¢ NOMOWBIO
aneopumma Xaggpmana.

3. Corcamue OanHwix ¢ nomepsamu
(aneopummol JPEG, MP3).

4. Ilomexoycmotiuusvie K0Obl

1.2

MonenupoBaHue

Mopaenu u moaenupoBanue. L{enb
MOJEIUPOBaHUs. AJIEKBATHOCTD
MOJIETN MOJEIINPYEMOMY OOBEKTY
WJIM TIPOLIECCY, LEIU MOICTIUPOBAHUSI.
dopmann3anus OpUKIAIHbIX 3a7a4.
[IpencraBienue pe3ynbTaToB
MOJICJIMPOBAHUS B BUJIE, YIOOHOM

JUJIS1 BOCTIPUSITHS YEJIOBEKOM.
['padrueckoe npeacTaBiIeHUE JaHHBIX
(cxembl, TaOIUILIBI, TPAPUKH).

I'padwi. OcHOBHBIE TOHATHS. Bubt
rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpuIl CMEXHOCTH, BECOBBIX MaTpPHII,
CIIUCKOB CMEXKHOCTH. Pelienue
ATOPUTMUYECKHUX 3aJ1a4, CBSI3aHHBIX
c aHanu3oM rpadoB (mocTpoeHue
ONTUMAJILHOTO Ty TH MEX/1y BEpIIIMHAMU
rpada, onpeneneHue KOIMIecTBa
Pa3JIMUHBIX MYTEH MEXIy BEpIIMHAMU
OPUEHTUPOBAHHOTO ALIMKINYECKOTO
rpada).

JepeBbsi. bunapnoe nepeBo. [lepeBbs
noncka. CriocoOb1 00X0/1a IepeBa.

OnpenensiTe NOHATUSA «MOJEIbY,
«MOJEIINPOBAHKE.
Kinaccudunuposats Mojenu

110 33JJaHHOMY OCHOBaHHUIO.
Onpenensarts 1esib MOJAETUPOBAHUS

B KOHKPETHOM CJIy4ae.

[IpuMEHATh anrOpUTMBbI HAXOXKICHUS
KpaT4yalllnX IIyTeW MEK1y BEPIINHAMU
OpUEHTHUPOBaHHOTO Tpada.
[IpuMeHsTh aNropuTMbI ONpeIeICHUs
KOJINYECTBA PA3JIMYHBIX ITyTEH MEXKIY
BEpUIMHAMU OPUEHTUPOBAHHOTO
alUKJINYecKoro rpada.

[IpuBOIUTH PUMEPHI UCTIOIB30BAHUS
JIEPEBLEB U IpadOB MpU ONUCAHUU
O0O0BEKTOB U MPOLIECCOB OKPYKAIOIIETO
MUpa.

CtpouTs AepeBo nepedopa BApUaHTOB.
XapakTepu3oBaTh UTPy Kak MOJEIb
HEKOTOPOU CUTYyallNH.

JlaBaTb onpeeneHrne BBIUTPBIITHON
CTpaTErvuH.

OnuceIBaTh BBIUTPBILIHYIO CTPATETUIO
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[IpencraBneHne apupMeTHIECKUX
BBIPAXEHU B BUJIE JEPEBA.
JIMCKpeTHBIE UTPHI IBYX UTPOKOB

¢ nmosHOM mHpopManuen. [Toctpoenune
JepeBa nepedopa BapuaHTOB, ONIMCAHKE
CTpaTeruy Urpbl B TaONMUYHOU hopme.
BBIMTpHIIIHBIE ¥ IPOUTPHILITHBIE
TIO3HIINU. BRIUTPBINTHBIE CTPATETHH.

CpeﬂCTBa HNCKYCCTBCHHOI'O MHTCIIJICKTA.

CepBHUCHI MAIIIMHHOTO IEPEBO/IA

Y PAacrO3HaBaHUsl YCTHOM pEUHU.
KoruutuBHbIE CEPBUCHL.

N nentudukaius u mouck
M300paKEeHUI, pacliO3HaBaAHUE JIHII.
Camoo0y4aroiuecst CUCTEMBI.

N cKyCCTBEHHBIN HHTEIICKT

B KOMITBIOTEPHBIX UTPax.
Hcnons3oBanne METOI0B
HMCKYCCTBEHHOT'O UHTEJIEKTA

B 00y4aromux CUCTEMaXx.
Hcnonr30Banue METOI0B
HCKYCCTBEHHOT'O HHTEJIEKTA

B poboTOTEXHUKE. IHTEpHET BEIIeH.
IIepcriekTUBBI pa3BUTHS
KOMITbIOTEPHBIX HHTEJUIEKTY JIbHBIX
CUCTEM.

Henponnsie cetn

B 33JJaHHOM UTPOBOM cUTyaluu B hopme
JiepeBa WK B TabnuyHOU (hopme.
[TosicHATH MOHSATHUS «UCKYCCTBEHHBIN
WHTEJUICKT, «MAIIMHHOE 00YUYEHUE).
[IpuBOAUTH IPUMEDPHI 33124, PEIIAEMbBIX
C IOMOUIBIO HCKYCCTBEHHOTO
WHTEIJJIEKTA.

Ilpakmuueckue padomoi:

1. Ilouck sviuepviuinou cmpame2uu

8 uepe ¢ NoaHOU UHpopmayuel.

2. Cpeocmea ucKyccmeenHo2o
unmennexma

Hroro no pazgeny

18
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Pa3znes 2. AIropuTMbI M IPOrpaMMHUPOBaAHHE

2.1 | DneMeHThI TCOpUHU 6 dopmanuzanus MOHATHUS AIITOPUTMA. [TosICHATH TOHATHS «BBIYUCIATEIbHBIN
aJITOPUTMOB Mammuna TrropyHTa Kak yHUBEpCcallbHasi | IIPOLECC)», «CIIOKHOCTH AIITOPUTMAY,

MOJEIb BEIYUCIIECHUN. «3(PHEKTUBHOCTH AITOPUTMAY.
Teszuc Yepua—Tpropunra. [IpuBoauTs IprMeEpPHI 3HPEKTUBHBIX
OueHkKa CI0KHOCTH BBIYUCIICHUI. AJITOPUTMOB.
Bpewms paboThl u 00beM ucnonbzyemod | CocTaBIATh MPOTPAMMBI JJIsI MAILIUHbI
MaMsTH, UX 3aBUCUMOCTB OT pa3mepa TrropuHra.
MCXOJHBIX JaHHBIX. O1leHKa JlaBaTh OLIEHKY CII0KHOCTH U3BECTHBIX
ACUMITOTUYECKOMN CIIOKHOCTH AJITOPUTMOB.
aJITOPUTMOB. AJITOPUTMBI Ilpaxkmuueckue pabomoi:
MOJIMHOMHAJIBHOW CIIOKHOCTH. 1. Cocmasnenue npocmou npocpammol
[Tepebopubie anroput™mel. [Ipumepbt o1 mawunsl Toropunea
Pa3IMYHBIX AITOPUTMOB PELICHUS
OJIHOM 3a/1a4M, KOTOPbIE UMEIOT
Pa3IMYHYIO CIOKHOCTD

2.2 | AnroputMmsl 28 ITonck MPOCTHIX YKCEII B 38 JaHHOM Hcnonb30BaTh AITOPUTM «PELIETO

Y CTPYKTYPBI JAaHHBIX

JIMana3oHe ¢ MOMOIIBIO aJlTOpUTMA
«pemieto DparocheHar.
MHoropa3psigHbI€ 1IeJIble Yuca,
3a/1a4M IJTMHHOW apu(METHKH.
CnoBapu (accoliuaTUBHbIC MACCHUBHI,
OTOOpaXeHus ). X3II-Ta0THUIIbI.
[TocTpoenue anhaBUTHO-4YaCTOTHOTO
cJIoBaps JJ1s1 33JJaHHOTO TEKCTA.
Crexku. AHaIIU3 NPaBUIBHOCTH
CKOOOYHOTO BBhIpaKeHUs. Beruucienue

Oparocdenay ams MouCcKa MPOCTHIX
quCel B 3aJJaHHOM JTMaTla30He.
[TosicHATH MPUHIIUTIBI 00PaOOTKHU
MHOTOPa3PSAIHBIX IETBIX YACEIT

U PEaTM30BBIBATh COOTBETCTBYIOIIIHEC
ITOPUTMBI Ha SI3BIKE
MIPOrPaMMHUPOBAHHSI.

[TIpumensTs cnoBapu
(acconmaTBHBIE MACCHUBHI,
oToOpaxkeHus ) B 3a7a4ax 00paboTKH
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apu(pMETHIECKOTO BHIPAKEHUS,
3aMMCaHHOTO B MTOCT(HUKCHOU hopMme.
Ouepenu. Micnionp3oBaHue odepeu
JUTSI BpEMEHHOTO XpaHEHUS TaHHBIX.
AnroputMmsl Ha rpadax. [ToctpoeHue
MUHUMAJIBHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBS3HOTO
HEOPUEHTUPOBAHHOTO Tpada.
Konn4ecTBo pa3uaHbIX My TeH MEKTY
BEpIIMHAMYU OPUEHTHPOBAHHOTO
aIUKINYeCcKoro rpada. AIroputm
Heivikcrpsol. [lepeBps. Peanuzanus
JIepeBa C TIOMOIIIBIO CCHUIOYHBIX
CTpyKTyp. JBOonuHbBIC (OMHApPHBIE)
nepeBbs. [loctpoenue aepesa

JUISL 33TAaHHOTO apU(METHIECKOTO
BBIpaKEHMSI. PEKypCUBHBIC aITOPUTMBI
o0xoza aepera. Mcnonp3oBaHue cTeka
U odepenu I 00Xxoja AepeBna.
JluHaMu4yeckoe mporpaMMHUpPOBaHUE KaK
METOJI PEIICHUS 337]a4 C COXPaHCHUEM
MIPOMEKYTOUHBIX PE3yIbTATOB. 3a1a4H,
peraeMbIe C TOMOIIBIO TUHAMUYECKOTO
MPOTPAaMMUPOBAHUS: BEIYUCIICHUE
PEKYPCUBHBIX (DYHKIIHH, ITOACYET
KOJIMYECTBA BAPUAHTOB, 331491
OTITUMU3AIAN

JIAHHBIX.
BrINOIHATE NPOCTON aHAIN3 TEKCTA
Ha €CTECTBEHHOM SI3bIKE, B TOM UHCIIC
C UCIIOJIb30BaHUEM PETYJISIPHBIX
BBIPA)KCHUM.

[TosicCHATH MPUHITUIIBEI PAOOTHI CTEKA
U 0Y€pe/id, UCTIOIB30BaTh CTEKU

U O4epeiu JJIsl PeIICHUs
AJITOPUTMHUYECKHUX 3a7a4.
Peanu3oBbIBaTh M HCIIOIL30BAThH
JIBOUYHBIE (OMHAPHBIC) IEPEBbS

1 rpadbl 11 penieHus 3a1a4y
00pabOTKU JTaHHBIX.

Hcnonp3oBaTh JMHAMHYECKOE
IIpOrpaMMHPOBAHUE

JUISL BBIYUCIICHUS PEKYPCUBHBIX
(GyHKLHIA, TOACYETa KOJIUYECTBA
BAPUAHTOB M PEIICHUS 3a/1a4
ONTUMHU3AIINUH.

Ilpakmuueckue pabomeoi:

1. Ilouck npocmuix wucen 8 3a0AHHOM
ouanasome.

2. Peanuzayus eviuucieruul

C MHO20PA3PAOHLIMU YUCTAMU.

3. Illocmpoenue angasummo-
YACMOMHO20 CI08APS Ollsl 3A0AHHO20
mekcma.
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4. Ananuz mexcma Ha eCmecmeeHHoM
SA3bIKe.

5. Buiuucnenue apugpmemuueckoeo
8bIPAdICEHUSL, 3ANUCAHHO20

6 nocmaeuxcHoti gpopme.

6. Ucnonvzosanue ouepeou.

7. Ucnonvzosanue oepesvbes

07151 BLIYUCTICHUSL APUPDMEMUYECKUX
BbIPANHCEHUIL.

8. Buiuucnenue onunvt kpamuatiuie2o
nymu mexcoy eepuuHamu epagha
(aneopumm [etikcmpuoi).

9. Bviuucnenue pexypcugtulx yHKyuti
€ NOMOWbIO OUHAMUYECKO20
NPOCPAMMUPOBAHUSL.

10. Iloocuem konuuecmea 6apuanmos
€ NOMOWBIO OUHAMUYUECKO20
NPOCPAMMUPOBAHUSL.

11. Pewenue 3a0ay onmumuzayuu

€ NOMOWbIO OUHAMUYECKO20
npOSPaAMMUPOBAHUS

23

OCHOBBI O0OBEKTHO-
OPUEHTUPOBAHHOTO
IpOrpaMMHUPOBAHUS

16

I[Tousitie 00 0OBEKTHO-

OPUEHTUPOBAHHOM ITPOIPAMMHUPOBAHNH.

OOBekTHI ¥ K1acchl. CBOMCTBA

1 MeTOAbI 00BbEKTOB. OOBLEKTHO-
OPUEHTUPOBAHHBIN aHAJIU3.
Pa3paboTka mporpamMM Ha OCHOBE

[TosSICHATH OCHOBHBIE TIPUHITUITBI
00BEKTHO-OPUEHTUPOBAHHOTO
POTrPaMMHUPOBAHUSL.
[TpoekTHPOBATh U UCIIOIH30BATH
MPOCThIE KIACChl OOBEKTOB.
[TpoexTHpoBaTh HepapXuu KIacCoB
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00BEKTHO-OPUEHTUPOBAHHOTO MOAX0/1A.
WNukancynsuus, Hacae0BaHue,
oJIMMOpU3M.

Cpenpbl ObICTpOii pa3pabOTKH IPOrpaMM.
[TpoextupoBanue nunTepdeiica
noJib3oBaTess. Micronib30BaHne TOTOBBIX
YIPABJISIEMBIX JIEMEHTOB

JUUIsl TIOCTPOEHUS uHTEepdeiica.

O030p A3bIKOB IPOTrPAMMUPOBAHMSL.
[TonsTe 0 mapagurmax
IPOrPaMMUPOBAHHUS

JUISL OTTMCAHMS ITPEAMETHON

o0macT.

Pa3pabateiBaTh nporpamMmsl

c rpaduvyeckuM uHTephencom.
N3y4dats BTOpOU A3BIK
porpaMMHUpPOBaHUS

Ilpakmuueckue padomuwi:

1. Hcnonv3osanue 20mogulx K1accos
8 npocpamme.

2. Paspabomxka npocmoti npoepammoi
C UCNONIL308AHUEM KAACCOS.

3. Paspabomka xknacca, ucnonv3yroujezo
UHKANCYTAYUTO.

4. Paspabomka uepapxuu kiaccos.

5. Paspabomka npozpammoi

¢ epagpuueckum unmeppeticom

Hrtoro no pazgeny

50

Pa3nen 3. UndopmaninoHHbIE TEXHOJIOTHH

3.1

KomrbrorepHo-
MaTEMaTH4YECKOE
MO/ICJIMPOBAHUE

8

DTanbl KOMIBIOTEPHO-MATEMATHYECKOTO
MOJICJIMPOBAHUS: TOCTAHOBKA 33]1a4H,
pa3paboTka MOJIeNIH, TECTUPOBAHUE
MOJIEIIA, KOMITBIOTEPHBIN

AKCIEPUMEHT, AaHAIIN3 PE3YJIbTATOB
MOJIETTUPOBAHUSI.

JuckpeTu3anus mpyu MaTeMaTH4eCKOM
MOJICJIMPOBAHUU HEMPEPHIBHBIX
npoiieccoB. MoienpoBaHue IBUKEHHUS.

Brienars 3Tansl KOMOBIOTEPHO-
MaTeMaTUYECKOTO MOAETUPOBAHUS

Y PEAIM30BbIBATh UX C MOMOILBIO
IPOrpaMMHOTr0 OOecTeueHusl.
[TosicHATH HEOOXOAUMOCTH U CYIIHOCTb
JVCKPETU3ALNH IIPU PELLICHUN
BBIYMCIIUTEIBHBIX 33724 C IOMOILBIO
KOMITBIOTEPOB.

Hcnons30BaTh IMUTALIMOHHOE
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MopenupoBaHue OMOJIOTUYECKUX
cucreM. MaTeMaTu4ecKue MOJIEIu

B SKOHOMHUKE. BrIuncnurensHbie
AKCIEPUMEHTHI C MOJACIISIMHU.
O06paboTKa pe3yIbTaTOB IKCIIEPUMEHTA.
Metoa HaMMEHBIINX KBAJIPATOB.
OLeHKa YHCITOBBIX TAPaMETPOB
MOJICIIUPYEMBIX OOBEKTOB

U 1poueccoB. BoccranoBienue
3aBUCHMOCTEM MO pe3yJIbTaTam
AKCIIEPUMEHTA.

BepostHocTHBIE MOAETN. MeTobI
Mownre-Kapiio. UmutanimonHoe
MozaenupoBaHue. CuCTeMbl MaCCOBOTO
o0CITyKUBaHUS

MOJIETTUPOBAHUE, B TOM YHCIIE
Ha OCHOBE BEPOSITHOCTHBIX MOJIEIICH.
OO0pabateIBaTh pe3yabTaThl
HKCIIEPUMEHTA.

Ilpakmuueckue padomo:

1. Mooenuposanue 0suicenus.

2. Moodenuposanue buonocuieckux
cucmenm.

3. Umumayuonunoe mooenuposanue
¢ nomouwbro memooa Monme-Kapio.
4. Obpabomka pe3yibmamos
9KCnepumeHma

3.2

ba3er janHBIX

10

Tabnuunbie (pessiiMoHHbIe) 0a3bl
naHHbIX. Tabnuiia — npeacTaBieHnue
CBEJIEHHI 00 OTHOTHUIIHBIX OOBEKTAX.
ITone, 3ammmck. Kirou Tabnuiel. PaboTa
C TOTOBOU 0301 JaHHBIX. 3al0JIHEHUE
0a3bl qanHbIX. [Tonck, copTHpoBKa U
bunbTpanus TaHHBIX. 3aPOCh

Ha BBIOOPKY JaHHBIX. 3aIIpOChI

C mapaMeTpamu. Beraucisemsie mosis

B 3aIpocax.

MmnoroTabanuHblie 0a3bl JAHHBIX.
Turbl cBsI3el MEXTy TaOIUIIaMHU.

XapakTepu3oBaTh 0a3y JaHHBIX KaK
MOJIeIb TPEAMETHON 00JIaCTH.
[IpoexTupoBaTh MHOTOTAOINYHYO 0a3y
JTAHHBIX.

Ocy1ecTBIATh BBOJ U PEIAKTUPOBAHUE
JAHHBIX.

OcyniecTBIATh COPTUPOBKY, TOUCK

¥ BBIOOD JIaHHBIX B TOTOBOM 0aze
JTAHHBIX.

dopMUpOBaTh 3aMPOCHl HA TTIOWCK
JAaHHBIX B CPEJIC CUCTEMBI YIIPABJICHUS
0a3zaMu JaHHBIX.
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Buemnwmii kimrou. I{emocTHOCTD 6a3bl
JTAHHBIX. 3aITPOChl K MHOTOTA0 IMYHBIM
0a3zaMm JTaHHBIX

YmpasisaTs 0a301 JaHHBIX

C TIOMOIIIBIO TTPOCTHIX 3aIIPOCOB

Ha s3pike SQL.

[TosicHsATh 001aCTH MPUMEHEHHS],
JIOCTOMHCTBA U HEJIOCTaTKU
HEPEJISILIMOHHBIX 0a3 TAHHBIX

B CPaBHEHUU C PEIISIIIMOHHBIMH.
Ilpakmuueckue paoomuwi:

1. Paboma c comosoti 6a301i OGHHBIX.
2. Paspabomxa mnocomabauunou 6asvi
OAaHHUIX.

3. 3anpocul k MHo2cOmMabIUUHOU ba3ze
OaHHUIX.

4. Vnpaenenue oaunvimu ¢ nOMOWbO
azvika SQL

33

Be0-caiTel

14

Nurepuer-npunoxenus. [lonstue o

CEpPBEPHON U KIIMEHTCKOM YaCTAX CaiTa.

TexHONIOTHsT «KIUEHT — CEPBEPY, €€
JIOCTOMHCTBA U HEAOCTATKUA. OCHOBBI
s3pika HTML 1 kackagabIx TaOIuIl
ctuinieit (CSS). Crienapun Ha sI3bIKE
JavaScript. ®opMbl Ha BeO-CTpaHUIIE.
Pa3smemenue BeO-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (paijioB Ha CalT

[TosICHATH TPUHIUIIBI TEXHOJIOTUN
«KJIMEHT — CEPBEP» Ha IpUMEpE
B3aMMO/ICHCTBUS Opay3epa

u BeO-cepBepa. Co3naBaTh MPOCTHIC
BEO-CTPAHMUIIBI, UCTIONB3YS S3BIK
pasmetkn HTML, kackaaHbie TaOIUIIbI
CTUJIEH U CLICHAPHUU Ha A3bIKE
JavaScript. OnuceIBaTh TEXHOJOTUIO
pa3MelIeHUs CAauToOB B ceTH IHTEpHET.
Ilpaxkmuueckue padbomul:

1. Co3z0anue mexcmosoti
8eO-cmpanuybl.
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2. Coz0oanue 6eb-cmpanuybl,
sKIIOUAIOU el MYTbMUMEOULIHbLE
0bvexmul (PUCYHKU, 386VKOBbLE OaHHbIE,
810€0).

3. Ogopmnenue cmpanuysi c NOMOWbIO
KACKAOHBIX mabuy cmuietl.

4. Ucnonvzosanue cyeHapues Ha s3viKe
JavaScript

34

KomnerorepHas
rpaduka

BBoa uzo0paxeHuii ¢ UCIOIb30BaHUEM
Pa3TUYHBIX ITUPPOBBIX YCTPONCTB
(g poBbIX doToanapaToB U
MHUKPOCKOIIOB, BUJICOKaMep, CKAHEPOB
U IPYTHX YCTPOUCTB).

['paduueckuii penaktop. Pazpemienue.
Kanpuposanue. cnpasinenue
nepcnekTuBsl. ' mcrorpamma.
Koppekiuus ypoBHeN, KOppeKIus LBETA.
OobeciBeunBaHNE [BETHBIX
uzobpaxkenuii. Peryms. Pabota

¢ obnacTsaMu. OUIBTPHI.
MHoroc0iHbIE N300paKEeHHUS.
TexkcroBble ciion. Macka cios.
Kananel. CoxpaHneHue BbIICTIEHHON
obmactu. [loaroroBka mmrocTpaiui
17151 Be€0O-CaiiTOB. AHUMUPOBAHHbIC
HU300paKeHUSI.

Bektopnas rpaduka. [Ipumutusel.

BrIinonHaTh 0011110 KOPPEKLIHUIO
U(POBBIX U300paKEHUIA.

[IpuMeHATh HHCTPYMEHTHI
rpauyecKoro peakTopa K OTACIbHBIM
00J1aCTsAM U300paKeHHUS.

CTpouTh MHOTOCJIOWHBIE U300paKEHUS
C MCTIOJIb30BaHUEM MAaCOK, TOTOBUTH
WJUTIOCTPALIMHU JIJIST pa3MelIeHUs

Ha BeO-caliTax, co3/1aBaTh
aHUMUPOBAHHBIC U300PAKECHHUS.
Co3naBath BEKTOPHBIE H300paKEHUS

C TIOMOIIBIO PEAAKTOPa BEKTOPHOM
rpaduKy UM HHCTPYMEHTOB
TEKCTOBOTO MpoIeccopa.
Ilpakmuueckue pabomoi:

1. Obpabomxa yugposvix pomozpaghuii
(kadpupoganue, ucnpasnenue
nepcnekmussl, Koppekyus yposHel,
KOppeKyusl Yeema,).
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N3meneHnne nopsiaka 3JIEMEHTOB.
BripaBHuBaHuEe, pacrpeaeineHue.
I'pynnupoBka. Kpusbsie. @opMaTsl
BEKTOPHBIX PUCYHKOB. Mcrionp30BaHue
KOHTYpOB. Bektopuszanus pacTpoBbIX
HU300paKCHHM.

[IpyHLIMIIBI TOCTPOCHHUS

Y PEIAKTUPOBAHUS TPEXMEPHBIX
Mojeieli. CeToYHbIC MOJCIIH.
Marepuansl. MoaenupoBanue
VMICTOYHHMKOB OCBEILECHUS.

Kamepsl. A1ANTUBHBIE TEXHOJIOTUH
(3D-mipunTepsl). [lonstue

0 BUPTYIbHOU PEAUTBHOCTH

Y JOTIOJIHEHHOW PEaJbHOCTH

2. Pemyww yughposwix pomoepaghuii.
3. Mnoeocnoiinvie uzoopasicenus.

4. AnumuposanHvle U300PaAAHCEHUSL.

5. BexmopHhas epaguxa

3.5

3D-monenupoBaHue

[IpyHLIMIIBI TOCTPOEHHUS

U peIaKTUPOBAHUS TPEXMEPHBIX
Mozeineld. CeTouHble MOJEIIH.
Marepuansl. MoaenupoBanue
HMCTOYHHMKOB OCBelieHus. Kamepsl.
ANITUTUBHBIE TEXHOJIOTUU
(3D-npuHTEpHI).

IToHsiTHE O BUPTYaJIBHOU PEATTBHOCTH
Y JIOTTIOJTHEHHOM pPeaibHOCTH

ITosICHATE NPUHLIMIIBI TOCTPOEHUS
TPEXMEPHBIX MOJIEIIEH.
BbINonHATH oniepanuu 1o nocTpOEHUIO
U PEAAKTUPOBAHUIO TPEXMEPHBIX
MOJIEJIEH.

Pa3zmemars Ha BUPTyaJIbHOU
CLIEHE NICTOYHHUKHU OCBEIICHUS

1 KaMepBhl.

ITIpuBOAUTE pUMEPHI
VCIIOJIb30BaHUs TEXHOJIOTUN
BUPTYAJIbHOM U JIOTIOJIHEHHOU
pPEanbHOCTH.

51




denepanpHas paboyas nporpamma | Madopmatuka. 10—11 kmacesl (yriayOneHHBIH YpOBEHB)

Ilpakmuueckue pabomoi:

1. Co30anue npocmuvix mpexmepHbIx
Mooerell.

2. Cemounvie mooenu.

3. Penoepune

Htoro no pazaeny 48
PezepBHOE Bpems 20
OBUIEE KOJIMYECTBO 136
YACOB IIO TTPOI'PAMME
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MNEPEYEHB (KOAUPUKATOP) IPOBEPSIEMbIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJILHOM
IMPOI'PAMMBI CPEJHEI'O OBHIEI'O OBPA3OBAHUSA U DJIEMEHTOB
COIAEPXKAHUA IO UTHPOPMATHUKE

Jljig IpoBeIeHUsT €JMHOTO FOCYAapCTBEHHOTO dK3aMeHa 10 MH(popMaTuke (fanee —
EI'> mno wuHpopMaTuke) HCHONB3yeTCA TNepedeHb (KOAU(PHUKATOP) MPOBEPSEMBIX

TpeOOBaHUI K

pe3yibTaTaM OCBOEHHMS OCHOBHOM 00pa3OBaTEbHOM MPOTrpaMMBI

CpCAHCTO O6HIGI‘O O6pa3OBaHI/IH H 3JICMCHTOB COACPIKAHUA.

IIposepsiembie Ha EI'D no unopMaTuke TpedoBaHuUs K pe3yJibTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTe/IbHON POrPpaMMBbI CpelHero o0uero 00pa3oBaHus

Kog
MIPOBEPSEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBAHUS K IPEAMETHBIM PE3YJIbTaTaM OCBOCHMS
OCHOBHOI 00pa30BaTeIbHON NPOrpaMMbl CPETHETO OOIIETO
o0pazoBaHus

l.

3HaTh (MIOHUMATh)

1.1

[ToHrMaHre OCHOBHBIX MPUHIUIIOB YCTPOMCTBA U ()YHKIIMOHUPOBAHUS
COBPEMEHHBIX  CTAllMOHAPHBIX W  MOOWMJIBHBIX  KOMIIBIOTEPOB;
TEHJCHUMN pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTWH; BIAJCHUE
HaBBIKAMHM pabOTHl C OINEPAMOHHBIMU CHUCTEMAMH U OCHOBHBIMH
BUJIaMH IPOIPaMMHOTr0 o0ecrieueHus sl pellieHrsl y4eOHbIX 3a/1a4 110
BBIOpAaHHOM crieruanu3alnuu

1.2

Hanuuune npencraBneHuid o 0a30BBIX MPUHIMUIIAX OpraHU3AIMU
1 (QYHKIIMOHUPOBAHUSI KOMITBIOTEPHBIX CETei

1.3

[ToHnMaHue OCHOBHBIX MPUHLHUITOB TUCKPETU3AIMHI PA3IUYHBIX BUOB
uH(popMauu

1.4

[TonnmaHue 6a30BbIX AITOPUTMOB 0OPAOOTKM YUCIOBOW U TEKCTOBOM
uHbopMaluu (3amuch 4KMCEN B MO3ULHUOHHONW CHCTEME CUUCICHMS,
JNEIUMOCTh UEJIbIX YHUCEJ; HAaXO0XKJIECHHWE BCEX IMPOCTBIX YHCEN B
3aJJaHHOM JlMana3oHe; oOpabOoTKa MHOTOpPa3psAIHBIX LENbIX YHUCE;
aHaJIM3 CHMBOJIBHBIX CTPOK M JApPYIHX), QIrOPUTMOB IIOMCKA U
COPTUPOBKHU

1.5

3HaHue (YHKIIMOHATBHBIC BOZMOXHOCTH HHCTPYMEHTAIBHBIX CPEACTB
cpeabl pa3paboTKH

1.6

BiiajieHrie OCHOBHBIMM CBEJICHUSIMU O 0a3ax JaHHBIX, UX CTPYKTYPE,
CpEACTBax CO3/IaHUs U padOThI C HUMU
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1.7

[loHnmManue  BO3MOXXHOCTEM M OTPAaHUYECHHM  TEXHOJIOTHMU
UCKYCCTBEHHOI'O HHTEJUIEKTa B PpA3JIMYHbIX O0JIACTAX; HAJIWYHUE
IPEACTaBICHUN 00 UCIIOJIb30BaHUHN NH(POPMALMOHHBIX TEXHOJIOTHI B
pa3IMyYHBIX MpodecCHOHATBHBIX cepax

1.8

Bianenue TeopeTHyecKuM annapaToM, IMO3BOJISIOIIMM OCYLIECTBIIATh
IIPEICTABICHHE 3aJaHHOTO HATypaJbHOIO 4YHCIA B Pa3IUYHBIX
CUCTEMAax CYHUCIICHHUS; BBINOJHATh IPEOOpa3OBaHUsl JIOTUYECKUX
BBIPDAKECHHUI, HCIHOJIb3Ysl 3aKOHBl aireOpbl JIOTMKW; OMNPEAEHSATh
KpaT4allInii MyTh BO B3BEILIEHHOM Ipade U KOJIUYECTBO IyTEH MEXKIY
BEpIIMHAMU OPUEHTHUPOBAHHOTO alMKINYECKOTo rpada

YMmeTh

YMeHHNe HCTONb30BaTh KOMITBIOTEPHO-MAaTEMAaTHIECKHE MOACIN IS
aHanu3a OOBEKTOB W  MPOUECCOB:  (opMynIHpoBaTh  LEJb
MOJICJIMPOBAHMS, BBINOJHATH aHAJIU3 PE3YyJbTaTOB, IOJYYEHHBIX B
XOJ€  MOJENTUPOBAHUS;  OIEHUBATh  aJCKBATHOCTh  MOJEIH
MOJIETTUPYEMOMY OOBEKTY WJIM MPOIECCY; MPEICTaBIATh PE3yIbTaThl
MOJICTTUPOBAHUS B HATJISITHOM BUJIE

2.2

YMenue knaccupuUUpoBaTh OCHOBHBIE 3aJaud aHAJIW3a JIAHHBIX
(mMporHo3upoBaHue,  KiIacCUPUKalMs, KiIacTepu3alus,  aHaJIu3
OTKJIOHEHM); TOHMMATh IOCJIEOBATEIbHOCTh pEIICHUs 3a]ad
aHanu3a JaHHBIX: cOOp NEPBUYHBIX JAaHHBIX, OYMCTKA U OLEHKA
KauecTBa JIaHHBIX, BbIOOp U (WJIM) TOCTPOCHUE  MOJEIIH,
npeoOpa3oBaHuE JAAHHBIX, BU3yalu3alusl JaHHBIX, WHTEpHpeTaIus
pe3ynbTaToB

23

YmMenue omnpeneniarb HUHGOPMAIMOHHBIA  00bEM  TEKCTOBBIX,
rpadUuecKuXx M 3BYKOBBIX JIaHHBIX MPH 3aJaHHBIX TapamMeTpax
JUCKpPETU3alKi. YMEHUE ONPENEsATh CPEAHIOI CKOPOCTh Mepeaadu
JAHHBIX, OIIEHUBATh U3MEHEHHE BPEMEHM Iepeadyu Mpu U3MEHEHUHN
WH(POPMAITMOHHOTO 00BhEMa JTAHHBIX M XapAaKTEPUCTUK KaHaja CBSI3U

24

YMeHue CTpouTh KO, 00eCIeUnBaOIINN HAMMEHBIITYIO BO3MOXKHYIO
CPEIIHIONO JUTMHY COOOIIEHUS MPU U3BECTHOM 4aCTOTE CUMBOJIOB

2.5

YMeHue UCIoJIb30BaTh MPU PEIIEHUH 33/1a4 CBOKWCTBA MO3UIIMOHHOU
3allMCH YKCEJ, AITOPUTMBI IOCTPOCHUS 3aIIMCH YHCIIa B TO3UIIMOHHOMN
CHUCTEME CUUCIICHUS C 3aJITAHHBIM OCHOBAHUEM U MTOCTPOCHUS YU CIIa 110
CTpPOKE, COJEpKalle 3alMuch 3TOT0 YHCJa B MO3UIMOHHOW CUCTEME
CUUCIICHHSI C 3aJlaHHBIM  OCHOBAHUEM; YMEHHUE  BBINOJHSATH
apu(pMETHIECKHE OTIEPAINH B TIO3UITMOHHBIX CHCTEMaX CUUCIICHUS

54




OepnepanpHas pabouas nporpamma | Uudopmaruka. 10—11 kmaccsl (yriryOieHHBIH ypOBEHb)

2.6

YMeHue CTpPOUTHh JIOTUUYECKOE BBIPAXKEHUE B JAU3BIOHKTUBHON U
KOHBIOHKTUBHOM HOpMalIbHBIX (GopMax IO 3aJlaHHOM TaOiuile
UCTUHHOCTH; HCCIEN0BaTh O0JIaCTh HUCTUHHOCTH BBICKA3bIBAHMS,
COJIEpKAILETO  MEPEMEHHBIE; PEIIaTh HECJIOXKHBIE JIOTUYECKUE
ypaBHEHUS

2.7

YMeHHe pemarb aJrOpUTMUYECKHE 3a/1add, CBA3aHHBIE C AHAIM30M
rpadoB (3a7a4n MOCTPOCHUS ONTUMAIBHOTO MYTH MEXIY BEpIIMHAMU
rpada, ONpEeIeNeHUs KOJUYECTBA PpA3IUYHBIX IMyTEH MeEXIy
BEpIIMHAMHU OPUEHTHPOBAHHOTO AIlUKINYECKOro rpaga)

2.8

YMeHue uCnonab30BaTh AEPEBbSI MPHU aHAIU3€ U MOCTPOCHUHM KOIOB
U JUJISl TIPEJCTABICHUS apu(PMETHICCKUX BBIPAKCHHUM, TIPU PEIICHUH
3a7a4 TOMCKA M COPTUPOBKHU;, YMEHUE CTPOUTH JEPEBO UIPHI MO
3aJIaHHOMY  QJITCOPUTMY;  pa3pabaThiBaTb U OOOCHOBBIBATH
BBIUTPBIIIHYIO CTPATETUIO UTPBI

29

YMeHne aHaIM3UpoBaTh AJITOPUTMBI C HCIOJIB30BAaHUEM TaOIMI]
TPACCUPOBKH;  OMNpeAeisaTh 0€3 HCIOJb30BaHUA  KOMIIbIOTEpa
pe3yabTaThl BBIIIOJHECHUS HECIOXKHBIX MPOrpaMM, BKIFOYAIOIINX
LIMKJIbI, BETBJICHUS W TOINPOTrPaMMBbI, IIPU 3aJAHHBIX HCXOJHBIX
JTAHHBIX

2.10

YMeHue omnpenensaTh CI0KHOCTh H3Y4YaeMbIX B Kypce 0a30BbIX
QITOPUTMOB  (CYMMHUPOBAaHHME 3JIEMEHTOB MAacCHBa, COPTHPOBKA
MaccuBa, epeOOpHbIE ANTOPUTMbI, IBOUYHBIN MOUCK) U MPUBOIUTH
IPUMEPBI HECKOJIBKUX aJITOPUTMOB PA3HOW CIIOXKHOCTH JUISl PELICHUS
OJIHOM 3a7a4u

2.11

Brnanenue yHUBEpCAIbHBIM S3BIKOM TPOTPAMMHPOBAHUS BBICOKOTO
ypoBHs (Ilackans, Python, Java, C++, C#), mpencraBieHUSIMH O
0a30BBIX THIAX JAHHBIX U CTPYKTYpPaxX TaHHBIX; yMEHHUE UCIIOIh30BaTh
OCHOBHBIC YIIPABIISAIONMIAEC KOHCTPYKIIMH; YMEHHE OCYIIECTBIISAThH
aHaJIN3 TPEIJIOKEHHON MTPOTPaMMBI: OTIPEEIISATh PE3yIbTaThl PA0OTHI
MporpamMMbl TIPH 3aJIaHHBIX HCXOJHBIX JAHHBIX; OMPEACIATh, TPH
KaKUX HCXOJIHBIX JIAaHHBIX BO3MOXKHO TOJYyYEHHUE YKa3aHHBIX
PE3yIbTATOB; BRISIBJIATH JaHHBIC, KOTOPHIE MOTYT MPUBECTH K OIMIMOKE
B paboTe mporpaMMebl; GOPMYITUPOBATH MTPEIITOKCHHUS 110 YTy YIICHUTO
MPOTPaMMHOTO KOja

2.12

YMeHue peanu3oBbIBaTh Ha BBIOpDAaHHOM [UJISl W3YYCHHUS SI3BIKE
nporpammupoBanus Bbicokoro ypoBHs (ITackans, Python, Java, C++,
C#) TumoBble  ANTOpPUTMBI  OOpPaOOTKM  YHCEN,  YHCIIOBBIX
MOCJIEIOBATEIbHOCTEN M MAacCCHUBOB: MPEACTABICHUE YKCIa B BUC
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HaOoOpa TPOCTBIX COMHOXXHTENICH; HAaXOXKICHUE MaKCUMaTbHOU
(MMHUMaNBHOM) U (PBI HATYPATEHOTO YHCTIA, 3aMTMCAHHOTO B CUCTEME
CUMCIIEHHA C OCHOBaHUEM, HemnpeBblatonmM 10; BbIYUCIECHHE
OOOOILIECHHBIX XapAaKTEPUCTUK 3JIEMEHTOB MaccUBa WIM YHCIOBOU
IIOCJIEIOBATEIbHOCTH (CyMMBI, IPOU3BEACHUSA CPEIHETO
apu(pMeTHYecKoro, MUHUMAJIFHOTO M MAaKCHUMAaJIbHOTO 3JIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIIUX 33JaHHOMY YCIOBHIO);
COPTUPOBKY  3JIEMEHTOB  MAcCHMBAa; YMEHHE  MCIOJb30BATh
B IIPOrpaMMax JAaHHbIC PA3JIMYHBIX TUIIOB C YYETOM OTPAaHUYCHUI Ha
JMAINa30H UX BO3MOKHBIX 3HAYEHUH, IPUMEHSATD NIPU PELICHUU 33124
CTPYKTYpbl JAHHBIX (CIOUCKH, CIOBAapH, CTEKH, OYEpPEIH, JIE€PEBbA);
OPUMEHATh CTAHAAPTHBIE U COOCTBEHHBIE MOANPOrPaMMBbI IS
00pabOTKU YHMCIIOBBIX JAaHHBIX U CUMBOJIBHBIX CTPOK; HCIIOJIb30BATh
npu pa3paboTKe MporpaMM OUOIHMOTEKH MOANPOrpaMM; YMEHHUE
WCIIONB30BaTh  CpEACTBA  OTIAAKM  TNPOrpaMM B Cpexe
IPOrPaMMHUPOBAHHUS

2.13 YMeHue HCHoJib30BaTh JJIEKTPOHHBIE TaONUIIBI JJISI  aHAJIN3a,

MpeACTaBICHUS U 00paOOTKH TaHHBIX (BKJIIOYAs BEIOOP ONTUMAIHLHOTO
pelieHus1, NoI00p JIMHUK TPEHAA, pEIICHUE 3a7a4 MPOTHO3UPOBAHUS );
yMEHHUE HCIOJb30BaTh TaOJIUMYHbIC (pESIUOHHBIC) 0a3bl NAaHHBIX U
CIIPaBOYHBIE CUCTEMBI

2.14 YMeHue opraHu30BbIBaTh JTUYHOE HH(DOPMAITMOHHOE MPOCTPAHCTBO C

WCIIOJIb30BAaHUEM  PA3JIMYHBIX CPEJACTB IU(PPOBBIX TEXHOJIOTHIA;
NOHMMAaHHE BO3MOXHOCTEH HU(POBBIX CEPBUCOB TOCYIAapPCTBEHHBIX
yCIIyT, HUPPOBBIX 00pa30BaTENbHBIX CEPBUCOB

IlepedeHsb 3jIeMEHTOB coiep:KaHusA, NpoBepsaeMbix HA EI'D no undopmaruke

Kon IIpoBepsieMblii 3JIEMEHT COJIEPIKAHUS
1 [Hudposas rpaMOTHOCTH

1.1 OcHOBHEIE TCHIACHIIMA  PA3BUTHSA KOMITBIOTEPHBIX  TEXHOJIOTHH.
[TapannenbHbIe BBIYMCIICHUS. MHoronpoieccopHbie CHUCTEMBI.
PacnpeneneHHpie BBIYMCIUTEIBHBIE CUCTEMbl M 00paboTka OOJBIINX
JTAHHBIX

1.2 [IprHIUIIBI TOCTPOEHHKS U allllapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBbie npoTokoibsl. Cetb MuTepHeT. Anpecauusi B ceth HHTEpHET.
[TpoTtokonsl cteka TCP/IP. Cucrema nomeHnnbix umeH. Pa3nenenue IP-cetu
Ha MOACETH C IIOMOIIBI0 MAaCOK MOCETEN
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1.3

daitnosas cucrema. [louck B ¢aitnoBoit cucteme. [lpunHnumner pa3menieHus
M UMEHOBaHMA (ailioB B jgodaroBpeMeHHod mnamsAtd. [IlabroHbl
IUI OMUCAHUS TPy (ailioB

1.4

CKOpOCTL nepcaaun JaHHBIX. 3aBHCUMOCTbD BPCMCHU nepcaauu
oT I/IH(i)OpMaHI/IOHHOFO o0beMa JdaHHBIX U XapaKTCPHUCTUK KaHaJld CBA3U

1.5

HludpoBanne nanHpiX. CHUMMETPUYHBIE UM HECUMMETPUYHBIC MIHUQPHI.
Mudpsr mpoctoii 3amensl. udp Leszaps. ludp Bmkenepa. Anroputm
mdpoBanus RSA

1.6

Kompl, mo3Bosstonye o0HapyKUBaTh U UCTIPABIIATH OMIMOKH, BO3HUKAIOIINE
nmpu  nepepade  gaHHbIX. Paccrosnme  Xommuara.  KoaupoBanue
¢ noBTopeHueM 6utoB. Kosbr XsMMuHra

TeopeTtnyeckre OCHOBbI HHPOPMATUKU

2.1

JIBonuHoe KoaupoBaHWE. PaBHOMEpHbIE MW HEPABHOMEPHBIE KOJBI.
JlexoaupoBanue cOOOILIEHUM, 3alMCAHHBIX C MOMOIIBI0 HEPABHOMEPHBIX
Ko0B. YcinoBue Pano. [locTpoeHrne OJTHO3HAYHO JIEKOJIUPYEMBIX KOJIOB C
MTOMOIIBIO JIepeBa

2.2

Teopernyeckrne moaxoapl K OLEHKE KoiudecTBa MHGpopmanuu. ExuHuIb!
U3MEpEeHHs] KojudecTBa HH(opMmanuu. AnQaBUTHBIA MOJIXOJ K OLICHKE
KoJu4ecTBa MH(popManuu. 3aKOH agAUTUBHOCTH WH(popmaruu. Popmyna
Xaptiu. Uadopmanus u BepostTHocTb. Popmyia [llennona

23

CucreMbl cuucieHus. Pa3BepHyTas 3amuch IEIbIX M JPOOHBIX YHCEI
B IIO3MIIMOHHOM cucTeMe cumciicHusd. CBONWCTBA IIO3UIIMOHHOM 3amlucH
Yyuciaa: KOJUYECTBO IU(p B 3amucH, MPU3HAK JICJIMMOCTH 4YHCIa Ha
OCHOBAHHUE CHUCTEMBI CUMUCJICHUA. AJITOPUTM MEpPEBOJa 11eJI0ro yucia u3 P-
WYHOU CHCTEMBI CUHMCIIEHUS B JECATUUHYIO. AJITOPUTM NEPEBOIA KOHEYHOMN
P-uyHoil npobu B HecATUYHYIO. AJITOPUTM NEPEBOJAA LIEJIIOr0 yucia M3
JNECITUYHOM CHCTEMBbl cuucieHus B P-nunyro. IlepeBon koHeuHOM
JIECATUIHOMN npodu B P-nunyto. JIBonyHasi, BOCbMEPHUYHAs
M IIECTHAAATepUYHAasi CUCTEMbl CYHCIEHHUS, CBSI3b MEKIAY HHUMH.
Apudmerryeckue oneparyy B MO3UITMOHHBIX CHCTEMaX CUUCICHUS

24

TpOI/I‘—IHaSI YPAaBHOBCHICHHAsA CUCTCMaA CHHCJICHUA. I[BOI/I‘-IHO—ILGCHTI/I‘-IHEU{
CHUCTEMA CUHCICHUA

2.5

KomupoBanune tekctoB. KomupoBka ASCII. OnmHOOaiiTHBIE KOIUPOBKH.
Crangapr UNICODE. Koauposka UTF-8. Onpenenenue
HH(POPMAITMOHHOTO 00beMa TEKCTOBBIX COOOIIICHMIA

2.6

KomupoBanue wm3o0pakenuit. OneHka WHOOpPMAIMOHHOTO  O0BeMa
rpaguIecKuX JaHHBIX MPU 33IaHHBIX Pa3pPEIICHUH U TIIyOMHE KOJUPOBAHUS
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uBeta. LIBeToBbIC MOIEIH.
Konuposanue 3Byka. OnieHka HHG)OPMAITMOHHOTO 00beMa 3BYKOBBIX JJAHHBIX
IIpHY 3aJJaHHBIX YACTOTE IUCKPETU3AIMU U PA3PSATHOCTH KOJUPOBAHUS

2.7

Anre6pa noruku. [loHsiTHE BBICKa3biBaHMs. Bbicka3piBaTenbHBIE (OPMBI
(npenukatsl). KBaHTOpBI Cy1I€CTBOBAHMS M BCEOOLTHOCTH.

Jlornyeckue omnepanuu. TaOiunbl UCTUHHOCTH. JIOTMYECKUE BBIPAKEHUS.
Jlornyeckne  Toxnectsa. Jlormdyeckne — omepauMd M OIEpalUU
HaJl MHO)KECTBAMH.

3aKkoHbI anreOpbl JOTUKUA. DKBUBAJICHTHBIE MPeoOpa3oBaHUS JTOTUUECKUX
BbIpakeHNHU. Jlornueckre ypaBHEHHS U CUCTEMBI YPABHEHH.

Jlornueckue GyHKIUU. 3aBUCUMOCTD KOJIMYECTBA BO3MOMXHBIX JIOTHYECKUX
(YHKIHMI OT KOJIMYEeCTBA apIyMEHTOB.

Kanonmnueckue GopMbl TOTMUECKUX BBIPAKEHUN

2.8

COBepH_IeHHBIe JAU3BbIOHKTHBHBIC KOHBIOHKTUBHLBIC HOPMAJIbHBIC q)OpMBI,
AJIrOPHUTMBI UX ITOCTPOCHUS I10 Ta6J'II/II_[€ HCTHUHHOCTH

29

Jlormyeckue »>J€MEHTBI B cocTaBe Komibiorepa. Tpurrep. Cymmarop.
MHoropaspsaseiil cymmarop. Iloctpoenne cxem Ha JOTHYECKUX JJIEMEHTaX
10 3aIaHHOMY JIOTHYECKOMY BBIPAKEHUIO. 3AKUCh JIOTHYECKOTO BBIPAKEHUS
110 JIOTUYECKOU CXeMe

2.10

Mopaenu n moaenupoBanue. Llenn MoaenupoBanus. AIEKBaTHOCTh MOJIEIIH
MOJCITUPYEMOMY OOBEKTY MM Tiporeccy. dopmanmzainus TPUKITHBIX
3a7a4.

[IpencraBierre  pe3yiabTaTOB  MOJICIMPOBAHUS B BHAC, YJIOOHOM
JUISl BOCIIPUSTHUS YesioBeKOM. ['paduueckoe npeacTaBieHUe JaHHbBIX (CXEMBI,
Ta0UILBL, TpaUKn).

2.11

[IpencraBienne 1EIbIX YMCENl B MaMsATH KomImbioTepa. OrpaHM4eHHOCTh
JMaria3oHa 4yMcell Ipy OrpaHUYeHUN KOJIMYecTBa pa3psaaoB. [lepenoninenue
paspsiiHOM ceTku. be33HakoBble W 3HAKOBBIC JaHHbIC. 3HAKOBBINM OWT.
JIBOMYHBIN JOTIOJTHUTEIBHBIN KOJI OTPUIIATEIIbHBIX YUCET.

[TobutoBble Jorumyeckue onepanuu. Jlormdueckuid, apudmeTHdyecKuit
u nukmdeckuit cipuru. [ludposanne ¢ momMoIp0 MOOUTOBON Omeparuu
«uckmovarouee NIIN»

2.12

HpCI[CTaBHeHI/Ie BCIICCTBCHHBIX YHCCII B IIAMATH KOMIIBIOTCPA. 3Haqamaﬂ
4aCcTb KW IIOPAAOK YHCIIA. I[I/IaHEBOH 3HAYCHUH BCIICCTBCHHBIX YHUCCII.
HpO6J’ICMBI XpaHCHUs BCIICCTBCHHBIX YMCCII, CBA3AHHBIC C OTPAaHHYCHHUCM
KOJIMYECTBA Pa3psAa0B. Brimonnenue onepaunﬁ C BENICCTBCHHBIMHA YHCJIaMU,
HaKOIUICHHE OITHOOK IIPpHU BBIYUCICHUAX
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2.13

I'padbr. OcHoBHbIe OHATHS. Buasl rpados. Onucanue rpados ¢ MOMOIIBIO
MaTpHI] CMEXHOCTH, BECOBBIX MATpHI], CHHCKOB CMEXHOCTU. PemieHue
AITOPUTMUUYECKUX 3aJlad, CBSI3aHHBIX C aHajau3oM rpadoB (IIOCTPOCHUE
ONTUMAJIFHOTO MyTH MEXIY BEepIIMHAMHU rpada, ompeaeneHue KOJINIecTBa
Pa3NIUYHBIX MyTeH MEXAY BEpUIMHAMU OPHEHTHUPOBAHHOTO AlUKINYECKOTO

rpada)

2.14

Hepesbsi. bunapunoe aepeBo. [epeBbs moucka. CrocoObl 00xola JaepeBa.
[IpeacraBnenre  apuPMETUUECKUX  BBIPAKEHWA B  BHIE  JEpeBa.
Hcnonb3oBanue rpadoB U AEpeBhEB MPU ONMUCAHUA OOBEKTOB U MPOIIECCOB
OKPY’KaIoIEero MUpa

2.15

JIMCKpeTHbIE UTPBl JBYX WUIPOKOB ¢ moiHOW mH(popmanmein. [loctpoenue
JepeBa mepedopa BapUAHTOB, ONMUCAHHE CTPATErMM UIPhl B TaOIMYHOU
(opme. BBIMTphIIIHBIE U IPOUTPHILIHBIE TO3ULIUHU. BBIMTPBIIIHbBIE CTpAaTEruu

2.16

CpenctBa HMCKYCCTBEHHOTO HHTeIUIeKTa. MaeHTudukamus ©  THOHCK
n3o00pakeHuii,  pacrmo3HaBaHue  Jull.  Vcmosib30oBaHME ~ METOJOB
HUCKYCCTBEHHOT'O HHTEJUIEKTa B oOydarommx cucremax. lcnosb3zoBaHue
METOJIOB UCKYCCTBEHHOTO MHTEIIJIEKTa B poOOTOTeXHUKE. IHTEpHET BelleH.
Heliponnsie cetn

ANTOPUTMBI U IPOrPaMMHUPOBAHUE

3.1

Qopmanmu3anusas  NOHATHA — anropurMa.  Mammnaa  TelopuHra — Kak
YHUBEpPCAJIbHASA MOJEb BEIYMCIECHUN

3.2

OueHka CII0KHOCTH BbIYUCIEHUI. Bpemsi paboThl 1 00BbEM HCHONB3YEMOM
naMsATH, HMX 3aBHUCHMOCTh OT pa3Mepa HUCXOOHBbIX JaHHbIX. OneHka
ACUMIITOTUYECKON CIOKHOCTH aJrOPUTMOB. AJITOPUTMBI TOJIMHOMHUAJIBHOM
cnoxHocTH. [lepedopHbie anropuTmbl. [Ipumepsl pa3nuuHbIX aarOPUTMOB
peLIEHNs OJJTHOM 3a1a4U, KOTOPBIE UMEIOT PA3JIUYHYIO CI0KHOCTD

3.3

Onpenenenre BO3MOXKHBIX PE3yJbTaTOB pabOThl MPOCTEHIINX aJrOPUTMOB
YOpaBIEHUS  UCHOJHUTENSAMA U BBIYHCIUTENBHBIX  aJTOPUTMOB.
OnpeneneHre UCXOAHBIX JAHHBIX, NMPU KOTOPHIX aJTOPUTM MOXKET AaTh
TpeOyeMblil pe3yJibTar

3.4

AnroputmMbl 00pabOTKHM HATYpaTbHBIX YHUCEN, 3aMMCAHHBIX B TTO3UIIMOHHBIX
CUCTEMaxX CYMCIICHUs: pa30OMECHHME 3allMCH YHuCiia Ha OTICIbHBIC IHQPHI,
HAXOXKJICHUE CYMMBI M TIPOU3BEIACHUS UG, HAXOXKICHUE MaKCUMAaJIbHON
(MuHUMATBEHOW ) IU(PHI.

[IpencraBnenue yucia B BUaAEe HaOOpa MPOCTHIX COMHOKUTEIEH. AITOPUTM
OBICTPOTO BO3BEJCHUS B CTEMEHb. [IOMCK TPOCTHIX 4YHMCENT B 3aJaHHOM
JMama3oHe ¢ TOMOIIBIO alITOPUTMa «PemeTo JpaTocheHar
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3.5

MHuoropa3psiaHbie Lieble Yncia, 3aJa4i JTUHHOW apu(METHKN

3.6

S3pixk  mporpammupoBanus (Ilackanb, Python, Java, C++, C#). Tumbl
JAHHBIX: LEJOYMCIICHHbIC, BEIIECTBCHHbIE, CHMBOJIbHBIC, JIOTHUYECKUE.
BerBnenusi. Cnoxsble ycnoBusa. Lluxmer ¢ ycnmoBuem. [lukibl mo
IIEPEMEHHOM.

OO6paboTka naHHBIX, XpaHsmuxcs B (ainax. TexkcToBble M JBOMYHBIC
¢aitnbl. daiinoBbie nepeMeHHble ((aiinoBbie ykazaTenn). Utenue u3 ¢aiina.
3anuch B daiii.

Pazbuenne 3amaunm Ha moxzagaud. I[logmporpammbl  (Tpoueaypsl U
¢ynkun).  Mcmonb3oBaHwe ~— CTaHAApTHOM ~ OMOMMOTEKM  sI3bIKa
IpOrpaMMHUPOBAHUS

3.7

Pexypcus. PexypcuBHbie npouenypsl U GyHkiuu. Mcrnonb3oBaHue creka
JUISl OpTaHU3allid PEKYPCUBHBIX BBI30BOB

3.8

Yucnennsle MmetoAbpl. TouHoe U NPUOIMIKEHHOE pELIECHUS 3aJauu.
YucneHHoe penieHWe YpaBHEHUMH € IIOMOIIbIO IoAOOpa MapaMmeTpa.
YucneHHble METOABI pEIICHUS YpaBHEHWN: MeToj Imepedopa, METOoJ
MOJIOBUHHOTO JieieHus. [IpuOimkeHHOe BBIYMCICHHE [JIMH KPUBBIX.
Boruncnenue miomaneii Guryp ¢ momMouipl0 YMCIEHHBIX METOJ0B (METOJ
MPSMOYTOJIBHUKOB, MeToj Tpareuuid). Ilouck makcumyma (MUHHMYMa)
(yHKUMM OHON NTEPEMEHHON METOJIOM MOJIOBUHHOTO JI€ICHHUS

39

OO6paboTka CHUMBOJIBHBIX JIaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKA
IpPOrpaMMHPOBAHUS IS OOpPaOOTKH CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKH CUMBOJIBHBIX CTPOK: MOJICUET KOJIMYECTBA MOSIBICHUM CUMBOJIA B
CTpPOKE, pa3OneHue CTPOKH Ha CJIOBa MO MPOOETbHBIM CHMBOJIAM, MOUCK
IOJICTPOKH BHYTPH JAaHHOW CTPOKH, 3aME€HAa HAWJCHHOW MOJCTPOKHU Ha
JIpYTyl0 CTpOKy. I'eHepanusi BceX CJIOB B HEKOTOpoMm aidaBuTe,
yIOBIIETBOPSIONIUX 3aJaHHBIM orpaHudeHusiM. [IpeoOpazoBanue yucna B
CUMBOJIBHYIO CTPOKY U 00OpaTHO

3.10

MaccuBel M MOCHEIOBAaTENIbHOCTH uucel. Bbluncienne 00001IEHHBIX
XapaKTEPUCTHK 3JEMEHTOB MacCHBa WMJIM YKCIOBOM MOCIIENOBATEIbHOCTU
(cyMMBbI, TpOU3BEAEHHUS, CPETHET0 apu(pMETHYEeCKOro, MUHUMAIBHOTO U
MaKCHUMaJIbHOI'O 3JIEMEHTOB, KOJMYECTBA 3JEMEHTOB, YJIOBJIETBOPSIONINX
3aIaHHOMY YCJIOBUIO). JIMHEWHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.
AAroput™Mbl paboThI C 3JIEMEHTAMH MAaCcCHBa C OJJHOKPATHBIM MPOCMOTPOM
maccuBa. CopTupoBka OAHOMEpHOTO MaccuBa. IIpocTeie  MeTOmbI
COPTUPOBKH (METOJ My3bIpbKa, METOJA BbIOOpA, COPTHPOBKA BCTaBKaMHU).
CoptupoBka ciausiHueM. bpicTpass copTUpoBKa MaccuBa (QJIrOpUTM
QuickSort). JIBoUuHBII MOKUCK B OTCOPTUPOBAHHOM MAacCUBE
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3.11

JIByMepHBIE MacCHUBbl (MaTpULbl). AJITOPUTMBI 0OpaOOTKH JIBYMEPHBIX
MacCHBOB: 3allOJHEHHE JBYMEPHOI'O YHCJIOBOIO MaccuBa IO 3aJaHHBIM
npaBujaM, IIOMCK OJJIEMEHTa B JIBYMEPHOM MAacCHUBE, BBIYUCICHUE
MakcumMyma (MHUHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOIO MAacCHUBa,
IIEPECTaHOBKA CTPOK U CTOJIOLOB IBYMEPHOI'O MacCUBa

3.12

CnoBapu (accolMaTUBHBIC MAaCCUBBI, OTOOpaKeHHSs). XOII-TaOIHUIIBI.
[TocTpoenue andaBUTHO-4YACTOTHOTO CIOBAPS AJIS 33JaHHOTO TEKCTa

3.13

Creku. AHanu3 MNpaBUIBHOCTH CKOOOYHOTO BBIPAKEHHs. Bpruncinenue
apu(PMETUYECKOTO BBIPAKEHUS, 3alMCAHHOIO B MOCTQUKCHOW (opMe.
Ouepenu. Mcnosip3oBaHue ouepean sl BpEMEHHOIO XpaHEHUs JaHHBIX

3.14

Anroputmel Ha rpadax. [locTpoeHne MHHMMaJIBHOIO OCTOBHOIO JI€pEBa
B3BEILIEHHOTO  CBSI3HOTO  HeopueHTHpoBaHHoro rpada. KommuectBo
PA3JIMYHBIX IyTEH MEXIAY BEPIIMHAMHA OPUEHTUPOBAHHOTIO AIIUKINYECKOTO
rpada. Anroput™ JlefiKkcTps

3.15

HepeBbs. Peanuzanus gepeBa ¢ MOMOUIBIO CCBUIOYHBIX CTPYKTYP. JIBOMUHBIE
(bunapusbie) aepeBbs. [locTpoenue aepeBa ajisi 3a1aHHOTO apUPMETHIECKOTO
BbIpaKeHUsI. PeKypcuBHbBIE anropuTMbl oOxona jaepeBa. Mcmosib3oBanue
CTEKa U ouepeu st 00xoaa epena

3.16

JIluHaMU4YeCcKOe€  NpPOrpaMMHpPOBAHME KakK  METOJ  pELICHWS  3a1ay
C COXpPaHEHHWEM IIPOMEXKYTOUHBIX PE3yJbTATOB. 3aJaud, PEIIAEMBIE C
IIOMOIIIBIO AUHAMHUYECKOTO IIPOrPaMMHUPOBAHMNS: BBIUMCIICHUE PEKYPCUBHBIX
(yHKUMN, TOICYET KOJIMYECTBA BAPUAHTOB, 33/1a4U ONTUMU3ALMH

3.17

[TonsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMUpOBaHuU. OOBEKTHI U
kiaccel. CBoiicTBa M MeETOJbl O00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIM
aHanu3. Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO
noaxonaa. MHkancynauus, Hacaea0BaHue, MOIUMophu3m

NudopmaionHbie TEXHOIOTHU

4.1

Ananu3 naHHbIX. OCHOBHBIE 3aJ]a4M aHAJIM3a JAHHBIX: TPOTHO3UPOBAHUE,
KJ1accupuKalus, KJIaCTepU3aLIUs, aHaaun3 OTKJIOHCHH.
[TocnenoBaTensHOCTH pEIICHUS 3a7a4 aHajdnu3a JaHHBIX: COOp MEPBUYHBIX
JTAHHBIX, OYMCTKA U OIIEHKA KauyeCTBa JIaHHBIX, BEIOOP U (WJIU) TOCTPOCHHE
MOJIENH, TTpeoOpa3oBaHUe JaHHBIX, BU3yaJIU3allusl JaHHBIX, HHTEPIIpETaIUs
pesynbTaToB. [Iporpammusie cpenctBa u HTEpHET-CEPBUCHI 111 00pabOTKH
U TIpeCTaBlIeHUs] TaHHbIX. bosblne qanupie. MammHHoe o0yueHue

4.2

AHanmu3 JaHHBIX C TOMOIIBIO YJIEKTPOHHBIX TabIUIl. Bhryrciienne cyMMBl,
CpemHero apudmeTHdeckoro, HauOOJNbIIET0 (HAMMEHBIIEr0) 3HAYCHUS
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nuana3oHna. Berarcnenue ko3 puiueHTa KOppensunuu IByX psAI0B JaHHBIX.
[TocTpoeHue cTo0UaThIX, JIMHEHUATHIX M KPYTOBbIX quarpamm. [loctpoenue
rpadpukoB  Qynkumii. [lombop nuHMM  TpeHAa, pelIeHHe 3aaad
MPOrHO3UpOBaHUs. Perienne 3a1a4 ONTUMHU3AIIH C TOMOIIBIO SJIEKTPOHHBIX
TaOJIHNIL

4.3

Jluckperusanus Mpu MaTEMaTUYECKOM MOJEIUPOBAHUM HEMPEPHIBHBIX
npoieccoB. MoaenrpoBanue ABMKEHHS. MoenupoBaHie OMOJOTHYECKHX
cucteM. MareMaTuyeckue MOJIed B JKOHOMHKE. BhruuciautenbHble
AKCIIEPUMEHTBI ¢ MojemsiMu. OO0paboTka pe3yJabTaTOB AKCIEPUMEHTA.
Merton HauMmeHbIIUX  KBagpaToB. OIllEHKAa YHCIOBBIX MapaMETpPOB
MOJIETIUPYEMBIX 00BEKTOB U IIPOLIeCCOB. BoccTaHOBIIEHHE 3aBUCUMOCTEN 110
pe3yibTaTam 3KCIEepUMEHTa

4.4

BepositHoctHeie  moaenmn.  Mertoael  Monte-Kapno.  MMmurtanmonHoe
MojeaupoBanue. CUCTEMBI MaCCOBOT'O OOCTYKMBAHUS

4.5

Tabnuunbie (peNsAlUMOHHBIC) Oa3bl JaHHBIX. TaldnuIa - MpeaCcTaBICHUE
cBelleHni 00 oqHOTHITHBIX 00bekTaxX. [lone, 3anmuch. Kirrou Tabnunpel. Padorta
C TOTOBOM 0301 1aHHBIX. 3anoJHeHue 0a3bl JaHHBIX. [loHCK, cOpTUpOBKA U
dbunpTpanus JaHHBIX. 3alpockl Ha BBIOOPKY JIaHHBIX. 3alpoChl C
napameTpamu. BeraucisieMble oS B 3ampocax.

MHoroTtabiuunbie 0a3bl JaHHBIX. THUMBI CBSI3ed MEXKIy TaOJIUIIaMH.
Buemmnuit kimrod. I{enocTHOCTS 6a3bl JaHHBIX. 3alIPOChl K MHOTOTA0IUYHBIM
0a3aM JaHHBIX

4.6

TekcToBelii mpoueccop. Cpeacrsa IMOMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypUpOBaHHBIE TEKCTOBBbIE JOKYMEHTBL. (CHOCKH,
ornasienue. [lpaBuna UUTUPOBaHUS HMCTOYHMKOB U OQOpMIICHUS
OoubMorpadUueCKux CChUIOK
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