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OenepanbHas pabouasi mporpamMmma mno ydebHoMmy mnpeametry «UubopmaTuka»
(yriyOsieHHbIH ypoBeHb) (IpeaMeTHas oosacth «MaTemaTuka u nHpopMaTHKay») (anee
COOTBETCTBEHHO — TporpaMma 1o uH(popMaTHKe, HH(POpPMATUKA) BKIIOYAET
HNOSICHUTENbHYIO 3aIUCKY, COJEpKAHNE 00YUECHMS], INITAHUPYEMbIE PE3YJIbTAaThl OCBOCHUS
pOrpaMMbl 10 HHPOPMATHKE, TEMATUYECKOE MIIAaHUPOBAHUE, IEpeUEHb (KOU(PHUKATOP)
MPOBEPSIEMBbIX TPEOOBAHHMI K pe3yJbTaTaM OCBOCHHS OCHOBHON 0Opa3oBaTebHOM
IporpaMMbl  CpelIHEro  o0mero oOpa3oBaHUsi W 3JIEMEHTOB  COAEpXKaHUs
o nHpOpMaTHUKe.

[losicHutenbHast 3amucka OTpakaeT oOmIMe Lead MU 3aJadyud  MHPOpPMaTHKH,
XapaKTEPUCTUKY TICUXOJIOTMYECKUX MPEANOChUIOK K €€ W3YYEHHUI0 OOy4arolUMMUCH,
MECTO B CTPYKType YydueOHOro TMjaHa, a TakKe IOAXOAbl K OTOOpYy CconepKaHusl,
K OIpEACNICHUI0 IUTAHUPYEMBIX pPE3YJbTaTOB M K CTPYKType TEMaTHYECKOTO
TUTAHUPOBAHUS.

Conepxanue OOy4eHHUSI PACKPBIBAET  COJEPXKATEIbHbIC JIMHUU, KOTOPHIC
MpeaaraloTcs i 00s13aTeIbHOTO M3YYEHHS B KaXKJIOM KJlacCe Ha YPOBHE CpPEIHETO
o01iero oOpa3oBaHMUsI.

[Inanupyemble pe3yabTaTbl OCBOCHMsI MPOrpaMMbl MO MH(OPMATHKE BKIIOYAIOT
JUYHOCTHBIE, METAIPEAMETHBIE PE3yJbTaThl 32 BECh NEpPHOJ] OOyYEHHsS Ha YpPOBHE
cpenHero oOmero oOpa3oBaHMs, a TAaKXKe IMPEAMETHBbIE JOCTHXKEHUS O0ydarolierocs
3a KaXJIbIi TOj 00y4YeHUsI.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no uHdopmaTuke (YriayOJICHHBIH YPOBEHb) Ha YpPOBHE CPEIHErO
obmiero oOpa3zoBaHus pa3paboTaHa Ha OCHOBE TPEOOBAHUU K pe3ylbTaTaM OCBOCHUS
OCHOBHOM  00pa3oBaTelbHOM  mporpammbl  cpegHero — oOmiero  oOpa3oBaHus,
npenactaBieHibix B ®I'OC COO, a Takxke (denepanbHO pabouelt mporpamMmbl
BOCITUTAHUS.

[Iporpamma mo mHpOpMaTHKE AAeT MPEACTABICHUE O IENAX, OOIIel CTpaTeruu
oOy4yeHUs, BOCIIUTAHUS U Pa3BUTHUS OOYdYaIOIIMXCS CPENCTBaMU Y4eOHOTO MpeaMmeTa
«Mudpopmarnka» Ha yriayOJIeHHOM ypOBHE, YCTaHABIMBAaeT 00s3aTelbHOE MPEIMETHOE
cofiepKaHue, MPelyCMaTPUBaeT ero CTPYKTYpUpPOBAaHUE 1O pa3ziesiaM M TeMaMm Kypca,
OIIpeNIeNsIET paclpesielieHue ero Mo kinaccaM (ToJaM H3Yy4YeHHs), JAaeT MPUMEPHOE
pacripenienieHre y4eOHbIX YaCOB 0 TEMAaTHYECKUM pa3/ielaM Kypca W PEKOMEHyeMYIO
(MpUMEpHYI0) TOCIENOBATENIFHOCTh HMX H3YYCHHS C YYETOM MEXKIPEIMETHBIX
Y BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKU y4eOHOIO Mpoliecca, BO3PACTHBIX 0COOEHHOCTEN
00 yJaromuxcs.

[Iporpamma 1o uHGOpMaATHKE ONpEAETSeT KOJIMYECTBEHHbIE U KAaYECTBEHHBIE
XapaKTEePUCTUKH Yy4eOHOTO Marepuana s KakKIOro ToAa HM3y4YeHHs, B TOM YHCIe
JUIA  COAEP)KAaTehbHOTO HAMOMHEHHS pPa3HOTO BUIAa KOHTPONSA (TIPOMEXYTOUHOM
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arTecTaluy o0ydaroluXxcs, BCEPOCCHUMCKUX IMPOBEPOUYHBIX padOT, rocynapCTBEHHOMN
uTtoroBor  arrecranuu). Ilporpamma 10 uHPOpPMATUKE  SBISETCI  OCHOBOM
JUIS COCTaBJICHHUS AaBTOPCKMX Y4E€OHBIX MpOrpaMM M Yy4EOHHUKOB, IOYPOYHOIO
IUTAHUPOBAHUS Kypca yUYUTEIEM.

Nudopmaruka B cpegHem oOuieM 00pa3oBaHUU OTPAXKAET:

CYLIHOCTh HH(OPMATUKH KaK HAYYHON TUCIUIUIMHBI, U3y4aronie 3aKOHOMEPHOCTH
NPOTEKAHUsI M  BO3MOXKHOCTH  aBTOMATHU3allMM  HMH(POPMALIMOHHBIX  IPOLECCOB
B Pa3JIMYHBIX CHCTEMAX;

OCHOBHBIE 00JIaCTU MPUMEHEHUSI UHPOPMATUKH, MIPEK]IE BCETrO0 HMHPOPMAIIMOHHbIE
TEXHOJIOTUH, YIIPABIEHUE U COLIMATIbHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep  MHGOPMAaTUKM W HHPOPMALMOHHOU
NEeATEINbHOCTH.

Kypc wundopmartuku 11 ypoBHA CpeaHero oOImiero oOpa3oBaHHs SIBISETCS
3aBEpIIAIONIMM STAallOM HEMPEPHIBHOM MOATOTOBKM OO0yJalommxcs B 00JacTu
uHOPMATUKA W  HHPOPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, ONUpaeTCs
Ha coJiepykaHue Kypca UH(OpMATUKKU YPOBHS OCHOBHOI'O OOIIEro 0Opa30BaHUS U OMBIT
IOCTOSIHHOTO MPUMEHEHUs HH()OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM, JaeT
TEOPETUYECKOE OCMBICIIEHUE, UHTEPIPETALIMIO 1 0000IIEHHE STOTO OIBITA.

Pe3ynbrarel  yrmyOJ€HHOrO  ypoOBHS ~ H3Y4EHHs  ydyeOHOro  ImpeamMmera
«MHpopmaTuka» OpUEHTUPOBAHBI HA TIOJy4YE€HUE KOMIIETEHTHOCTEH AJIs MOCIEqyIOIen
npoecCHOHANBbHONW AESITENbHOCTH KaK B paMKax JAaHHOW MpPEeJAMETHOW 00JacTH, Tak
U B CMEXHBIX ¢ Hell o0nacTsX. OHM BKJIIOYAIOT B ceO0s:

OBJIQJICHUE KITFOUEBBIMU MOHATUSMU U 3aKOHOMEPHOCTSMHM, Ha KOTOPBIX CTPOUTCS
JaHHasi TpeIMeTHas O00JIacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX UM IPU3HAKOB
U B3aMMOCBS3€H, CIOCOOHOCTh JAEMOHCTPUPOBATH PA3IMYHBIC MOAXOIbI K H3YyYEHHUIO
SIBIICHU, XapaKTePHBIX JIJIS U3y4aeMOn MPEAMETHON 00J1acTH;

YMEHHE PEIIaTh TUIOBbIE MPAKTUUECKUE U TEOPETUUECKUE 3aJauM, XapAKTEpPHBIE
JUIS CIIOJIb30BAaHUSI METOJIOB U MHCTPYMEHTAPHS JAHHOM NPEAMETHOM 00J1acTH;

HaJIM4ue MPEeACTaBICHUN O JaHHOW MPEIMETHONW 00JacTH KaK ILEeJOCTHOW Teopuu
(COBOKYITHOCTH TE€OPHUIi), OCHOBHBIX CBSI35X CO CMEKHBIMU 0O0JIaCTAMU 3HAHUU.

B paMmkax yriyOieHHOro YpOBHS H3y4yeHUS HHPOPMATHUKU OOECIIEUMBACTCS
[eJICHANpaBlIeHHas] TMOATOTOBKAa OOYYaloIIUXCsl K TMPOJOKEHHIO  00pa3oBaHUS
B OpraHM3aiusix Npo(PECcCHOHAILHOIO  O0pa3oBaHUs 1O  CHEUUATBHOCTAM,
HEMOCPEACTBEHHO CBS3aHHBIM C HU(POBBIMU TEXHOJOTUAMH, TAKUM KaK MPOrpaMMHas
UHXeHepus,, UH(OpMalMoHHass  0e30macHOCTb,  MH(OPMALMOHHBIE  CHUCTEMBI
Y TEXHOJIOTUH, MOOUJIbHBIE CUCTEMBI U CETH, OONbIINE JaHHbIE U MAIIMHHOE O0y4YEeHHE,
IPOMBIIUIEHHBII HMHTEPHET BELIEH, WCKYCCTBEHHBIM HWHTEIUIEKT, TEXHOJIOIMHU
OecrpoBOAHOM  CBsI3W, POOOTOTEXHUKA, KBAHTOBBIE  TEXHOJIOTMH, CHCTEMBI
pacCIpeIeICHHOT O PEeCTPa, TEXHOJIOTMHA BUPTYAJIbHOW U JONOJHEHHOM PEabHOCTEM.

OcHoBHas 1enb u3ydeHus: yueonoro npeamera «Mupopmarika» Ha yriayOaeHHOM
ypOBHE cpeaHero oOiiero oOpa3oBaHHsi — oOOecCHedYeHUe MaTbHEUIIEro pa3BUTHUS

4



denepanbHas padouas nporpamma | Madpopmartuka. 10—11 kinaccsl (yriryOieHHbIH yPOBEHB)

UH(GOPMAITMOHHBIX KOMIETEHIINM 00Yy4aroIerocsi, ero TOTOBHOCTH K KH3HU B YCIOBHUAX
pa3BUBaIOLIErocs HWH()OPMAMOHHOIO OOIIECTBA W BO3pACTaOIIEd KOHKYPEHIUU
Ha pbIHKE Tpyna. B cBs3u ¢ atuM usydenue uHpopmatuku B 10—11 kmaccax IOIKHO
00eCreunTh:

c(OPMUPOBAHHOCTb MHUPOBO33PEHHS, OCHOBAaHHOIO Ha IOHMMAaHUU  POJH
uH($OpMaTHKU, HH(OOPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUI B COBPEMEHHOM
00I1IeCTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U AJITOPUTMHUYECKOTO MBIIIICHHUS;

c(OpMHUPOBAHHOCTh YMEHUHN pa3yinyaTh (PAKThl U OLIEHKHU, CPABHUBATH OLICHOYHBIE
BBIBOJIbI, BHUJETh HX CBSI3b C KPUTEPUSIMU OLECHUBAHUS M CBA3b KpPUTEPHUEB
C OIpEACICHHOW CHUCTEMOH IIEHHOCTEH, MPOBEPSITh Ha JOCTOBEPHOCTh M 0000IIAaTh
uH(pOpMaIHIO;

c(OPMUPOBAHHOCTh NPEJCTABICHUN O BIUSHUU HH(YOPMALMOHHBIX TEXHOJOTUI
Ha JKU3Hb 4YeJOBeKa B OOIIECTBE, MOHMMAHHUE COLUAIBHOTO, SKOHOMUYECKOTO,
MOJINTUYECKOTO, KYJIBTYPHOTO, IOPUAUYECKOrO, MPUPOJHOrO, SPrOHOMHUYECKOTO,
METUIIMHCKOTO U (PU3UOIOTUYECKOr0 KOHTEKCTOB MH(POPMAIIMOHHBIX TEXHOJIOTU;

OPUHATUE TPABOBBIX M JTUYECKUX AacleKTOB HHGOPMALMOHHBIX TEXHOJIOTHUH,
OCO3HAHHME OTBETCTBEHHOCTU JIOJCH, BOBJECYEHHBIX B CO3/aHME WM MCIOJIb30BaHUE
MH(}OPMAIIMOHHBIX CUCTEM, pacpOCTpaHEeHUE NH(OPMALIHH;

CO3/IaHME YCJIOBHM il pa3BUTHUS HABBIKOB Y4€OHOH, NIPOEKTHOW, HAay4HO-
UCCIIEIOBATENbCKOM UM TBOPYECKOW JAESATENbHOCTH, MOTHBAIMU  O0YyYaroUIUXCs
K CaMOPa3BUTHIO.

B conmepxanum ywebHoro mnpeamera «MHdopmaruka» BBIIENSIOTCS YEThIpE
TEMaTUYECKHUX pa3zena.

Paznen «IludpoBasi rpaMOTHOCTBY» MOCBSIIECH BOMPOCAM YCTPOMCTBA KOMITBIOTEPOB
U JIpYrUX DBJEMEHTOB UU(PPOBOrO OKPYKEHHUs, BKIIOUas KOMIIBIOTEPHBIE CETH,
UCIOJIb30BAaHUIO CPEACTB OINEpallMOHHOM CHCTeMbl, pabore B cetu WHTepHer
Y UCIOJIb30BAHUIO UHTEPHET-CEPBUCOB, MH(POPMAIITMOHHON O€30I1aCHOCTH.

Paznen «Teopernyeckue OCHOBBI MHPOPMATUKU» BKIIIOUAET B ceOs MOHSITUIHBIN
anmapaT  MHQPOPMATHUKH, BOMPOCHl  KOAUPOBAaHUS  MHGOpPMALUU, HU3MEPEHUS
UH(GOPMAIIMOHHOTO 00bEMa JIaHHBIX, OCHOBBI aNreOpbl JIOTUKH M KOMIIBIOTEPHOTO
MOJIEJTMPOBAHMUS.

Paznen «AuropuT™Mbl W HpPOrpaMMHUPOBAHME» HAIpaBJI€H Ha  pa3BUTHE
AITOPUTMHUYECKOTO MBIIUICHUS, pa3pabOTKy ajJrOPpUTMOB MU OLEHKY HMX CJIOXHOCTH,
(GopMUpOBaHME HABBIKOB peaM3allid NpPOrpaMM Ha s3bIKaX MPOrpaMMHUPOBAHUS
BBICOKOI'0 YPOBHSI.

Paznen «WHpopMannoHHbIE TEXHOJIOIMM» IMOCBSILEH BOIpPOCaM MPUMEHEHUs
MH(OPMAIIMOHHBIX TEXHOJOTUW, PEAJM30BAaHHBIX B MPUKIATHBIX MNPOrPaMMHBIX
NpPOAYKTaX M WHTEpPHET-CepBHUCAX, B TOM YHCIE B 3ajadyax aHajliu3a JaHHBIX,
UCIOJIb30BaHUIO0 0a3 JaHHBIX W JJEKTPOHHBIX TAOJUIl JUIsl pEUIeHUS MPHUKIAIHBIX
3a11ay.
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B npuBegenHoMm pnanee conmepkanun yueOHoro mnpeamera «MHdopmarukay
KYPCHBOM BBIJICJICHBI JIONOJHUTENbHBIE TEMBI, KOTOPbIE HE BXOAAT B 00A3aTENIbHYIO
nporpaMmy OOYYEHHs, HO MOTYT OBITb MNpPEIJIOKEHbl MJII H3Y4YEHUS OTIEIbHBIM
MOTHUBHPOBAHHBIM U CIIOCOOHBIM 00Y4arOIIUMCH.

VYriy6neHHbIH YPOBEHB U3Y4YECHUS UH(pOpPMATUKU pEKOMEHAYETCS
JUIS  TEXHOJOTMYECKOro  mpoduis,  OpPUEHTUPOBAHHOTO  HAa  HHXCHEPHYIO
U UHQOpPMAMOHHYIO Cdepbl JEATeIbHOCTH. YTIIYOJIEHHBIH YPOBEHb HW3YYCHUS
uHpopMmaTrku  obecrieurBaeT: MOATOTOBKY  OOYYalOIIMXCS, OPUEHTHUPOBAHHBIX
Ha CIEHHAILHOCTH B 00JACTH HMH(POPMALMOHHBIX TEXHOJOTUA U WHXKEHEPHbIE
CIICLIMAIbHOCTH, YYaCTHUE B IIPOEKTHOM U UCCIIEN0BATEINbCKOM AEATEIbHOCTH, CBA3AHHON
C COBPEMEHHBIMU HAINpPaBIECHUSMU OTpacid HHGOPMAIMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJOTMK, TMOATOTOBKY K YYacTHMIO B OJMMIIMagax M caade EnumHoro
rOCyJIapCTBEHHOT' 0 IK3aMEHa Mo UH(OpMaTHKe.

[TocnenoBaTenbHOCTh M3YyYEHUSI TEM B MpeAesiaX OJHOTO rojga OOydyeHHUs MOXKET
ObITh M3MEHEHA 10 YCMOTPEHUIO YYHUTENsd NpU MOJArOTOBKE pabodeil mporpaMmbl
Y [IOYPOYHOT0 TUTAHUPOBAHUS.

OO61iee yncI0 YacoB, PEKOMEHIOBAHHBIX JJIs U3y4eHUs! HHopMaTuku, — 272 vaca:
B 10 kiacce — 136 vacoB (4 gaca B Hezenmo), B 11 kiacce — 136 yacoB (4 yaca B HEZIETIO).

Bo3MmorkHa KOppeKTHpPOBKa OOILIEr0 YKCIIa YaCOB, PEKOMEHIOBAaHHBIX ISl U3YYEHUS
IpeIMeTa, € YYEeTOM HHAMBUAYAIbHOrO MOAX0Aa oOpa3oBaTElIbHBIX OpraHU3alun
K YriyOJIGHHOMY HM3YYEHUIO MH(OPMATHKH, B paMKax COOJIOJCHHS THMTMEHUYECKHUX
HOPMAaTHBOB K HEJIeIbHON 00pa3oBaTEeIbHON HArpy3Ke.
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COJIEP) KAHUE OGYUYEHUSI!

10 KVIACC

Hudposasi rpaMoTHOCTH

TpeboBaHusi TEXHUKM OE30MACHOCTU M TUTHEHBI MpU padOTE C KOMIBIOTEPAMHU
U IPYTUMH KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUS.

[TpuHIUIIBEI PabOThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. ApPXHUTEKTypa (OH
Helimana. ABTOMaTM4YeCKOE BBIIIOJHEHUE MpOrpaMMbl IpoueccopoM. OrnepaTrBHas,
NOCTOSIHHAsE M JOJroBpeMeHHass mnamsatb. OOMEH JaHHBIMH C TIOMOILIBIO IIIHH.
KoHTpoiutepbl BHEIIHUX yCTPOUCTB. [IpsAMoOi 1oCTym K maMsITH.

OCHOBHbBIE TEHJICHIIMM Pa3BUTUSI KOMIIBIOTEPHBIX TexHosorui. I[lapamnenbHbie
BbIUKCIIeHUss. MHoronpoueccopHbsle cucrembl. CynepkoMIbroTepbl. PacnpeneneHHbie
BBIUYKCIIUTENbHBIE CUCTEMBI U 00paboTka OOJBIIMX JaHHbIX. MoOuIbHBIE ITU(POBHIE
YCTpOWCTBA HU WX pOJdb B KOMMYHHUKalusX. BCTpOEHHbIE  KOMIIBIOTEPHI.
MuxkpokoHTposuiepsl. Po6oTrn3npoBaHHbIE TPOU3BOICTBA.

[IporpammHoe oOecrieueHrHe KOMIBIOTEPOB M KOMIBIOTEPHBIX cHUCTEM. Bujbl
OporpaMMHOro o0ecredeHus U uX Ha3HadyeHue. (OCOOEHHOCTHM MPOrpaMMHOIO
obecnieyeHus: MOOMIIbHBIX ycTpoicTB. [lapamiensHoe nporpaMmmupoBanue. CucreMHoOe
nporpaMmHoe obOecnedeHue. OmnepallMOHHBIE CHCTEMBbI. YTWIMTHL.  JlpaiiBepbl
ycTpoiicTB. MHCTANMIISIMS ¥ IEMHCTAIUISILMS IPOTPAMMHOI0 00ECTICUEHUS.

QaitnoBple  cuctembl. [IpuHIMOBI  pa3MenieHUss W HMMEHOBaHWS  (ailioB
B fofroBpeMeHHoi namsatu. [llaGmons! A onucanus rpynn ¢anios.

[Iporpammuoe oOecneuenue. JIMIEH3UPOBAHUE MPOrPAMMHOIO OOECIECUCHUS
u uudpoBeix pecypcoB. IIpompuerapHoe U cBOOOJHOE MPOrpaMMHOE OOECIIEUEHHE.
Kommepueckoe M HEKOMMEpUYECKOE HCIIOJIb30BAaHUE MPOrPaMMHOIO OOeCreueHus
U HUPPOBbIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIMBaeMasi 3aKOHOJATEIbCTBOM
Poccuiickoii  ®epepaunu 32  HENPABOMEPHOE  HCIIOJb30BAHUE  MPOTPAMMHOIO
obecrieueHus U UPPOBBIX PECYPCOB.

[IpyHUMOBI TOCTPOCHUS W aNMNapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEM.
Ceresie mpoTokoiabl. Cetb MHTEpHET. Anpecanus B ceth MaTepHeT. [IpoToK 0Bl CTEKA
TCP/IP. Cuctema JOMEHHBIX HMEH.

Paznenenne IP-cetTm Ha moaceTM € TOMOWIBID Macok mnoxacereil. CereBoe
anMuHUCTpupoBaHue. llomydeHue nHaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpPA.
[IpoBepka Hamuuus CBSA3UM C Yy3I0M ceTd. OmnpeneneHue Mapupyra JIBUKECHHS
IIAKETOB.

Bunst  pmestensHocTM B cetm MHrepner.  CepBucel  MHTepHera.
['eonHdopmalimoHHbIe CUCTEMBI. [ €0JIOKAlIMOHHBIE CEPBUCHI PEATLHOTO BpPEMEHU
(HampuMep, JOKalusi MOOWIBHBIX  TeNedOHOB, OMNpeNeTeHUE 3arpy>KeHHOCTH
aBTOMarucTpaiei), HHTEpHET-TOProBiisi, OpOHUPOBaHHE OMIETOB U TOCTUHHMII.

! Kypcu@ww BBIJACJIICH MaTepual, KOTOpHﬁ HE SIBJISIETCS 00s3aTeIbHBIM npru H3y4YCHHU U HC BXOAUT B COACPIKAHUC
HpOMC)I(yTO‘IHOﬁ HJIH UTOTOBOM aTTCCTAllUU 110 MMPEAMETY.
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['ocymapcTBeHHbIE JNIEKTPOHHBIE CEpBUCHI U yciayrd. ColuanbHbIE CETH —
OpraHuzalusi KOJUIEKTUBHOIO B3aMMOJCHCTBUS U oOMeHa JaHHbIMU. CeTeBOM STHKET:
npaBuUjia TOBeJIEHUs B KuOepnpocTtpaHcTBe. [IpoOirema MOIIMHHOCTH MOTy4EHHOU
uH@opMmainmu. OTKpbITbIE 00pa30BaATEIbHBIE PECYPCHI.

TexHoreHHbIE W DKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C MCIOJIb30BAHUEM
HH(POPMAIIMOHHO-KOMM YHUKAIITMOHHBIX ~ TeXHOJorui. OOmuye mnpoOseMbl 3alluThI
uHpopman 1 uUHPOpManMoHHOW Oe3zomacHocTH. CpencTBa 3amUThl MHGOPMALUH
B KOMIIBIOTE€pAaX, KOMIIBIOTEPHBIX CETSIX U aBTOMATU3MPOBAHHBIX HH(OPMAIMOHHBIX
cucreMax. IIpaBoBoe oOecnieueHre HHGOPMAITMOHHON OS30IIaCHOCTH.

[IpenoTBparieHre HECAaHKITMOHUPOBAHHOTO AOCTYIA K TMYHON KOH(DUIESHITNATLHOMI
uH(bOpMaIH, XpaHALIeCcs Ha TEPCOHATLHOM KOMITBIOTEpPE, MOOMIIBHBIX YCTPOMCTBAX.
Bpenonocnoe nporpammHoe o0ecriedeHre U Croco0bl 00pbObl ¢ HUM. AHTUBUPYCHbBIE
nporpamMmbl. Opranuszanus JIMYHOro apxuBa uHpopmanuu. PesepBHOe KOMMpOBaHHUE.
[laposibHas 3amuTa apxXusa.

HudpoBanue ganabiX. CuMMeTpudHBbIE U HecuMMmeTpudHble mudpel. [Hudps
npoctoit 3amensl. [udp Lesaps. [Hudp Buwkenepa. Anroputm mudpoBanus RSA.

Teoperndyeckue 0CHOBbI HHPOPMATHKHU

Nudopmanusi, nanuele u 3HaHus. MHbopmanmoHHBIE MpOLIECCHl B MPUPOJE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE ¥ JIUCKpETHBIE BEJIMYMHBI H  curHajibl. HeobxoammocTh
TUCKpeTh3anuu nHdopMaluu, mpeaHa3HauYeHHON 1)1 XpaHeHus, epeiadud 1 00padoTK U
B LIU(PPOBBIX CUCTEMAX.

JIBonuHOe KoaMpoBaHuEe. PaBHOMEpHBIE U HEPABHOMEPHBIE KOABI. JlekonupoBaHue
COOOIIIEHUM, 3alKMCaHHBIX C TIOMOIIBID HEpPaBHOMEPHBIX Koj0B. YcioBue DaHo.
[locTpoeHre  OAHO3HAYHO  JEKOJUPYEMBIX  KOJOB C  IOMOIIBK  JIepeBa.
Enununel m3Mmepenuss kommuectBa WHGopManuu. AJDaBUTHBIM TMOAXOM K OIICHKE
KOJIM4Y€CTBa HH(OpMAIIUU.

Cucrembl cuucnenus. Pa3BepHyTas 3amuch IeJNbIX UM JIpPOOHBIX YHUCEN
B TMO3UIMOHHON cucteMe cunciieHus. CBoOWCTBa TMO3UIIMOHHOM 3alUCU YuUCHA!
KOJIMYeCTBO Iudp B 3alKCH, MPU3HAK JCIMMOCTH YHMCJIa HAa OCHOBAaHUE CHUCTEMBI
CUMCIICHUSA. AJNTOPUTM TIEpeBOjJia IENOoro uuciaa u3 P-u4yHOM cUCTEeMBI CUUCICHUS
B JICCATUYHYIO. AJTOpPUTM TepeBoja KOHEUHOM P-uyHOW apobu B AECATUYHYIO.
ANTOpPUTM TEepeBOja LIEJIOr0 YKcia U3 JECITUYHOM CUCTEMBbI CUUCICHHS B P-UuHylo.
[lepeBon KOHEUHON pAecITHYHOW Jpodu B P-uynyro. JIBouuHas, BOChMepUYHAas
U IIeCTHAAIaTEpUYHasi CUCTEMbl CUHUCIICHHS, CBS3b MEXIAY HUMHU. ApupMeETHUUECKHE
OIEepaliy B MO3UIIMOHHBIX CUCTEMAX CUMCIICHUS. Tpouunas ypasHoeulenHas cucmema
cuucnenus. /[gouuno-0ecaAmuynas cucmema CyucieHus.

Konuposanue texcroB. KomupoBka ASCIL. OnnobaliTHbie koaupoBKU. CTaHaapT
UNICODE. Koauposka UTF-8. OmnpenencHue uHPOPMAITMOHHOTO 00BbEMa TEKCTOBBIX
COOOIIEHUH.

KonupoBanue mzoOpaxenuid. OneHka MHGOPMALIMOHHOTO 00beMa TpaduyecKux
JIAHHBIX MPY 33JIaHHBIX Pa3peIICHUH U TJIyOrHE KOAUpPOBaHUs 11BeTa. [[BeToBBIE MOIEH.
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BektopHoe komupoBanue. @opmarbl Tpadpuueckux ¢aitnoB. TpexmepHas rpaduxa.
®pakTasibHas rpapuka.

KoaupoBanue 3Byka. OueHka HH(GOPMAUMOHHOTO 00beMa 3BYKOBBIX JIaHHBIX
IIPY 33JJaHHBIX 4aCTOTE JUCKPETU3ALUU U Pa3psAIHOCTH KOAUPOBAHUA.

Anrebpa gnoruku. Ilonsitue BbicKas3biBaHUs. Bpicka3bpiBaTenbHble  (HOPMBI
(mpenukatsl). KBaHTOpHI CyIIIeCTBOBAHUS U BCEOOIITHOCTH.

Jlornueckue omnepanuu. TaOmuubl HCTHHHOCTU. Jlormueckue BhIpaKEHUS.
Jlornueckue ToOXIecTBa. J{OKa3aTeNbCTBO JIOTHYECKUX TOXIECTB C MOMOIIBIO TaOJIHIL
VMCTUHHOCTH. JIorMUecKre onepanuy U onepanuy HaJl MHOKECTBaAMU.

3akoHbl anreOpbl JIOTUKU. OKBUBAJEHTHbIE MPEOOpPa3OBAHUS  JIOTHYECKUX
BbIpaKEHUH. Jlornueckue ypaBHEHUS U CUCTEMBI YPAaBHEHUM.

Jlornueckue (QyHKUIMU. 3aBHCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX
(GyHKIHMI OT KOMM4ecTBa apryMeHTOB. [1osTHbBIE CUCTEMBI JTIOTUYECKUX (YHKIIHIA.

Kanonmnueckue GopMbl nornueckux BolpaxkeHnil. CoBepiIeHHbIE TU3bIOHKTHBHbBIE
U KOHBIOHKTHBHBIE HOPMAaJIbHbIE ()OPMBI, AJTOPUTMBI HUX IOCTPOEHUS IO Tabiuie
VCTUHHOCTH.

Jlornueckue d2neMeHTBl B cocTaBe KoMmmbrorepa. Tpurrep. Cymmarop.
MHoropaspsanaslii  cymmarop. IloctpoeHne c¢xeM Ha JIOTMYECKUX DJIEMEHTax
[0 3aJaHHOMY JIOTUYECKOMY BBIPAKECHHUIO. 3alUCh JIOTHYECKOTO BBIPAKECHUS
IO JIOTUYECKOM CXEME.

[IpencraBieHne HeNbIX YUCEN B TaMATH KOMITbIOTepa. OrpaHM4eHHOCTh THarna3oHa
yucea NPU OIPaHUYECHUM KOJIMYECTBA paspsaoB. llepemosiHeHue paspsamHON CETKH.
be33HakoBbIe W 3HAKOBBIC JaHHBIC. 3HAKOBBINM OWT. JIBOMYHBIA JOMONHUTCILHBIM KO
OTPULIATEIIbHBIX YUCEIL.

[ToGuToBBIC NMorMueckue oneparuu. Jlorndeckuii, apupMeTHaeckuii ¥ IMUKINISCKUN
cauru. llIndposanue ¢ momolp0 NOOUTOBOM onepannu «uckiaovaroee NITN.

IIpencraBiieHHE BEIIECTBEHHBIX YMCENI B MaMITH KOMIBIOTEpA. 3HAdallas 4acTb
U TOpsfoK uMcha. Jluanma3oH 3HAYeHUN BEIECTBEHHBIX uMcend. [IpoGiembl
XPaHEHUsI BEIIECTBEHHBIX YHCENl, CBSI3aHHBIC C OTPAHMYEHUEM KOJIMYECTBA PA3PsAOB.
BrmonHenne omepanuii ¢ BEIIECTBEHHBIMH  YHCJIaMHM, HAaKOIUICHHE OIIMOOK
IIPU BBIYUCIICHUSX.

AJITOPUTMBI U IPOrPaMMHPOBaHHE

OmnpeneneHue BO3MOXKHBIX PE3ylIbTaTOB pabOThl MPOCTEUIINX aAJITOPUTMOB
YIIPABJICHUS UCIIOJHUTEISIMU U BBIYMCIUTENBHBIX AJITOPUTMOB. OnIpeieieHne UCXOAHBIX
JAHHBIX, TPH KOTOPBIX AJITOPUTM MOXKET J1aTh TPeOYyeMbIil pe3ysbTarT.

DTambl pemieHusl 3aJad  Ha KomIbloTepe. MHCTpymMeHTalbHBIE CpEeAcTBa:
TPAHCIATOP, OTIAAUUK, TPOPUIMPOBIIMK. KOMIUIALKA U UHTEpHpETauus MPOrpaMM.
BupryanbHble MalllVHBL.

WuterpupoBanHas  cpena  pa3paboTkd.  Meronbl  OTJaAKHM  MpOrpamm.
Hcnonb3oBanue TpaccupoBOUHbIX TaOmuu. Otnanounsid  BbiBOA. [lomarosoe
BBINIOJIHEHUE ITpOorpamMMbl. Touku ocraHoBa. [IpocmoTp 3HaUeHUN IEPEMEHHBIX.
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S3pik  mporpammupoBanus  (Python, Java, C++, C#). Tumsl AaHHBIX:
LEJIOYUCIICHHbIE, BEIIECTBEHHbIE, CUMBOJIbHBIE, Jlornueckue. BerBienusa. CroxHbIe
ycnoBus. Iukiel ¢ ycnoBueM. [ukibl mo mnepeMeHHoW. B3anmo3aMeHseMOCThb
pa3IMYHbIX BUIOB LIHUKJIOB. MHBapuaHT nukia. CocTaBieHUE LUKIIA C UCIIOIb30BAaHUEM
3apaHee ONpEeAEeICHHOIO MHBapUaHTa [IUKIIA.

JloxymenTupoBanue mnporpamm. lcnons3oBaHue xkomMmeHTapueB. lloaroroska
OIMKCAHMSI MPOrPaMMBbl U1 HTHCTPYKIUU JUIsI TOJIb30BaTEIIS.

AnropuT™Mbl 00paOOTKM HaTypaJbHBIX YHCEJ, 3alMCaHHBIX B TO3UIIMOHHBIX
cUCTeMaxX CYHUCJICHMs: pa30MEHue 3alliCU YucCia Ha OTAeNIbHbIe HU(PBI, HAXOXKIECHUE
CYMMBI U Mpou3BeAeHUs U, HAX0XKIEHUEe MAKCUMaIbHOW (MUHUMAJIbHOMN) UG PBHI.

HaxoxaeHue Bcex MpOCTBIX YKMCEN B 3alaHHOM Juana3one. llpencrasienue yucia
B BUJIe HA0Opa MPOCTHIX COMHOXKUTENEH. AITOPUTM OBICTPOrO BO3BECHUS B CTETICHb.

OOpaboTka maHHBIX, XpaHsAmmMxcs B (aimax. TekcToBble W JABOUYHBIC (DaIbL.
daitnoBsie mepeMennbie ((aitnoBeie ykazarenn). Urtenue u3 (daiina. 3anuch B ¢aiin.

Pazbuenne 3amaunm Ha mnoazagauu. [loamporpammbl (mponenypbl U GYHKIUH).
Pexypcusi. PekypcuBHble 00bEKTHI ((PppakTaiibl). PekypcuBHBIE TTpoLIeyphl U (PYHKITUH.
Hcnons30BaHue cTEKa I OPraHU3alui PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBanue  craHgapTHOM  OMOJIMOTEKM  si3bIKA  MPOTPAMMHUPOBAHMUS.
[Tonknrouenne OMOIMOTEK MOANPOrpaMM CTOPOHHUX MPOU3BOAMUTENEH. MOmyIbHBIM
MPUHIIUAT TOCTPOCHUS MPOTPaAMM.

Uucnennsie mMeToabl. TouyHOE W MPUOIMAKEHHOE pelieHUs 3ajgadu. UuciaeHHbIe
METOJbl PEUICHHs] YpaBHEHUW: MeToJ 1epedopa, METOA IMOJOBUHHOIO JENICHUS.
[TpubnuxeHHOe BEIYUCIICHUE JJIMH KPUBBIX. Boraucienue miomaaei Gpuryp ¢ momMoibso
YUCJIEHHBIX METOJ0B (METOJ MPSIMOYTOJIbHUKOB, MEeTO/] Tpanenuii). [lonck makcumyma
(MuHUMYMa) QYHKIIMH OJHOM MEPEMEHHONW METO0M MOJIOBUHHOTO JICICHHUS.

OO0paboTka  CHUMBOJBHBIX  JIAHHBIX. BceTpoennbie byHKIIMU ~ s3BIKA
NPOrpaMMHUPOBAaHUS JIi OOpaOOTKM CHUMBOJBHBIX CTPOK. AJITOPUTMBI 00padOTKU
CUMBOJIBHBIX CTPOK: IMOJCYET KOJUYECTBA MOSBICHUN CHUMBOJIA B CTPOKE, pazOueHue
CTPOKH Ha CJIOBa IO MPOOETbHBIM CUMBOJIAM, ITOMCK MOJICTPOKU BHYTPU JAHHOU CTPOKH,
3aMEHa HalJEeHHOW MOJCTPOKHU HA APYTYIO CTPOKY. ['eHepanus Bcex CJIOB B HEKOTOPOM
andaBuTe, YIOBJIECTBOPSIONMIMX 3aJaHHBIM orpaHuueHusM. [IpeoOpa3oBanue dmcna
B CUMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbel W TOCIEIOBATEIBHOCTH  4MCENl.  BpiuncieHne  000OIIEHHBIX
XapaKTepUCTUK JJIEMEHTOB MacCHBa WM YHCIOBOM IMOCIEIOBATEIILHOCTU (CYMMBI,
MPOU3BENCHUS, CPEAHEro apupMETUYECKOro, MHHUMAIbHOTO M MAaKCUMaJIbHOTO
JJIEMEHTOB, KOJIMYECTBA JJEMEHTOB, YJOBJETBOPSIOIIUX 3aJaHHOMY YCJIOBHIO).
JIvHEeNHbIM NOUCK 33JaHHOTO 3HAYEHHS B MACCHUBE.

CoptupoBka omHOMepHOro MaccuBa. IIpocTeie MeTOAbl COPTUPOBKU (METON
y3bIpbKa, METOJl BbIOOpA, COPTHUPOBKAa BcTaBkamu). CopTUpOBKa ciusHUEM. beicTpas
coptupoBka MaccuBa (amroput™m Quickcort). JIBoMUHBIA MOUCK B OTCOPTHUPOBAHHOM
MacCHUBe.
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JIByMepHbIE MacCUBbI (MAaTpPHUILbI). AITOpUTMBI OOPAOOTKH JBYMEPHBIX MAaCCHUBOB:
3aII0JIHEHUE IBYMEPHOI'O YACIOBOIO MacCHUBA 110 3a/IaHHBIM IPaBUIIaM, ITOMCK JIEMEHTA
B JIBYMEPHOM MAacCHBE, BBIUHUCICHHE MaKCUMyMa (MMHMMYMa) U CyMMBbI 3JEMEHTOB
JBYMEPHOI'O MAaCCHBAa, IIEPECTaHOBKA CTPOK U CTOJIOLIOB IBYyMEPHOI'O MacCHBa.

HNudopmanmoHHbIe TEXHOIOI HH

TexctoBeiii mporeccop. PemaktupoBanue u  ¢opmatupoBanue. I[IpoBepka
opdorpaduu u rpammatuku. CpeAcTBa MOMCKa U aBTO3aMEHbI B TEKCTOBOM MPOIECCOpE.
Hcnons3oBanue cruieid. CTpyKTYpUPOBAHHBIE TEKCTOBBIE JOKYMEHTHL. (CHOCKH,
ornasienne. KomuiektuBHas pabora ¢ JOKyMEeHTaMH. MHCTpyMEHTHI perieH3upOBaHUS
B TEKCTOBBIX Tiporieccopax. OOmaunbie cepBuchl. JlemoBas mnepenucka. Pedepar.
[IpaBuna 1UTUPOBAHUS UCTOYHUKOB U OdopMieHUS OuOIrorpaduyeckux CChUIOK.
OdopmiieHue crnuckKa JUTEPaTypbl. 3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOM TEKCTa.
Texnuueckue cpeacTBa BBoAa TekcTa. CrieiMaln3upOBaHHbIE CPEICTBA PEAAKTUPOBAHMS
MaTeMaTUYECKUX TEKCTOB.

AHamu3 paHHbIX. OCHOBHBIC 3aJaud aHalvM3a JaHHBIX: MPOTHO3HPOBAHUE,
KJaccuuKaiys, KiacTepu3alus, aHaau3 oTkiIoHeHul. [locnenoBaTenbHOCTh peleHUs
3a]1a4 aHalu3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX, OYMCTKA U OLICHKA KaYECTBA JIaHHbIX,
BBIOOp W/WUJIM TIOCTPOEHUE MOJENH, NMpeoOpa3oBaHUE JTaHHBIX, BU3yadu3alus JaHHBIX,
UHTEpIpeTanus pe3yibTaToB. lIporpamMMHbIe CpelcTBa U HWHTEPHET-CEPBUCHI
JUIs 00pabOTKH M TIpeJICTaBICHUs JaHHBIX. boibmme naHHple. MammmHHOe oOydeHHeE.
Humennexmyanonulil anaius OaHHbIX.

AHanmn3 TaHHBIX C TTOMOIIBIO AIEKTPOHHBIX Ta0MIL. BrruncieHue cyMmsl, CpeiHETO
apu(pMeTUUECKOro, HauOoJbIlero (HaMMEHBINIET0) 3HAUCHUs JAuarna3oHa. BeraucieHnue
kod(punmeHTa KoOppeasuuM JBYX PSAOB JaHHBIX. [locTpoeHune CTONOYATHIX,
JMHENYaThIX U KpyroBeix nuarpamm. [loctpoenue rpadukos dynkiuid. [logdbop muHMN
TpPEH/a, PEIlIeHHE 3a]]a4 TPOTHO3UPOBAHUSL.

YucneHHoe pelieHre ypaBHEHUN ¢ TOMOIIBI0 oa0opa napamerpa. OnTumMusaius
KaK [IOMCK HaWIydlllero peleHus B 3aJaHHbIX ycinoBusx. lleneBas dyHkuums,
orpannueHus. JlokanbHble U TIOOATBLHBIN MUHUMYMBI lieneBoM GyHKuuu. Pemienue
3aJ1a4y ONTUMM3ALUK C TOMOIIBIO AJIEKTPOHHBIX TAOJUII.

11 KJIACC

Teopernyeckue 0CHOBbI HH(POPMATHKH

Teopernueckue mNOAXOABI K OLIGHKE KOJMYeCcTBa HH(oOpManuu. 3aKoH
annutuBHocTd uHpopmarmu. dDopmyna Xaprim. WHpopmanuss u  BEpOSTHOCTS.
®opmymna lllenHoHna.

Anroputmsl cxatusi JaHHbiX. AnroputM RLE. Anroputm Xaddmana. Anroputm
LZW. AaroputMmbl CKaTHsl JAHHBIX C MOTEPSIMU. Y MEHBIIICHUE TITYOUHBI KOAUPOBAHUS
uBetra. OCHOBHBIE Hjaen anroputMoB cxatus JPEG, MP3.
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Ckopoctb nepeaayu JAHHBIX. 3aBUCUMOCTb BPEMEHHU nepenayn
OT MH(QOPMAIMOHHOIO O0bEMa JAHHBIX M XapaKTEPUCTHK KaHayia CBs3u. [lpuunHbI
BO3HHMKHOBEHUS OMMOOK Mpu Tnepenade AaHHbIX. Kozabl, TO3BOISIONIME 0O0OHAPYKUBAThH
U UCTIPABIATH OMIMOKY, BO3HUKAIOIIKME TIPH Tepeaade NaHHbIX. PaccrosiHue XaMmuHra.
KonupoBanue ¢ nosropenuem o6utoB. Kogasl XamMuHra.

Cucrembl. KoMnoHeHTBl cuCTeMbl U UX B3auMopeicTBue. CUCTEeMHBIN d(DPeKT.
VYnpasnenue kak nHGOpMaImoHHbIN mporecc. OOpaTHas CBA3b.

Mopemn u wmoxenupoBanue. Llenp mopenupoBanusi. COOTBETCTBHE MOJIEIH
MOJEUpPyeMOMY OOBEKTY WM TIpoLecCy, Leld MoJeaupoBanus. DopManuzanus
MIPUKJIAHBIX 3a7a4.

[IpencraBienue pe3ynbTaTOB MOJCIMPOBAHUS B BHJE, YIOOHOM JJIsl BOCTIPHSTHS
yenoBekoM. ['paduueckoe npeacTaBieHne TaHHBIX (CXeMbI, TaOIUIIbI, TPAPUKH).

I'padbr. OcHoBHbIe MOHATHUS. Buabl rpados. Onucanue rpadoB ¢ MOMOIIBI0 MAaTPHUI]
CMEXKHOCTH, BECOBBIX MaTpHII, CIIUCKOB CMEKHOCTH. PelieHne anropuTMM4eCKuX 3a/1a4,
CBSI3aHHBIX C aHAJIM30M rpadoB (OCTPOCHHUE ONTUMAIBLHOTO MYTH MEXKY BEpUIMHAMU
rpada, OmpeleNeHre  KOJIMYeCTBAa  Pa3MMYHBIX MyTeHd  MEXAy  BEpIIMHAMHU
OPUEHTUPOBAHHOT'O ALIUKIMYECKOTr0 rpada).

HepeBbsi. bunapuoe pgepeBo. JlepeBbsi mnoucka. CrnocoObl 00xona Jiepesa.
[IpencraBnenue apumMeTHUecKuX BhIpaKEHUN B BUJE JepeBa. JIUCKpETHBIE UTPHI IBYX
UTPOKOB ¢ TosHOM uHpopmarueii. [loctpoenue nepesa nepedopa BapuaHTOB, ONTUCAHUE
CTpaTeTUl WTPbl B TaOIMYHON (opme. BBIUTPHINIHBIE W MPOUTPHIIIHBIE TO3UIINH.
Bodrpeliiiabie cTpaTeruu.

CpencrtBa UMCKYCCTBEHHOrOo UMHTeUIeKTa. CepBHCHI MalIMHHOIO IEPEBOAA
U pacrio3HaBaHusi ycTHOM peun. KorHuTuBHBIE cepBuCHl. MneHTudukamms u MOUCK
n300pakeHui, pacrno3HaBanue juil. CamooOydarommuecs cuUcTeMbl. VICKycCTBEHHBIN
WHTEJUIEKT B KOMIIBIOTEPHBIX Wrpax. lcnonp30BaHHE METOIOB HMCKYCCTBEHHOTO
UHTEIUIEKTa B OOydamomux cucreMax. Mcmoab30BaHHE METOJOB HMCKYCCTBEHHOTO
UHTEUIEKTa B  pobotoTexHuke. Murepuer Bemieil. IlepcnexkTuBbl — pa3BUTHS
KOMITBIOTEPHBIX UHTEUIEKTyaJIbHBIX cUcTeM. HelipoHHbIE CEeTH.

AJITOPUTMBI ¥ IPOrPAMMHUPOBAHHE

Qopmanuzanus MOHATUSA anroputMa. Mammnaa TrelOpHMHra Kak yHHMBEPCAJIBHAS
MoJenb Beruncienu. Tesuc Yepua—Trropunra.

OueHka cloKHOCTH BbIUMCIIEHUH. BpeMs paOoThl 1 00b€M HCIOIB3YEMOM MaMsTH,
UX 3aBUCUMOCTB OT pa3Mepa UCXOAHBIX AaHHBIX. OLEHKa aCHMIITOTUYECKOM CII0)KHOCTH
QITOPUTMOB. AJITOPUTMBI TIOJMHOMHUAIBHON CIOKHOCTH. [lepeOopHbIE anrOpUTMBI.
[Tprmepbl pa3au4HbIX aITOPUTMOB PEILIEHUS OJTHOM 3a/1a4, KOTOPBIE UMEIOT Pa3IMYHYIO
CJIOKHOCTb.

[Tonck MpoCTBIX YHCEN B 3aaHHOM JMAIMA30HE C MOMOILIBI AITOPUTMA «PELIETO
Opatochenay.

MHoropaspsiiHbie Lenble YUCIa, 3a/1a4u JUIMHHON apu(pMETUKH.
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CrnoBapu (accoraTHBHBIE MacCHUBBI, 0TOOpaxeHus ). Xau-radnuisl. [loctpoenue
aJ1(paBUTHO-4YACTOTHOT'O CIIOBAps JIJIs1 3aIaHHOTO TEKCTA.

Creku. AHanM3 MNpaBWIBHOCTH CKOOOYHOIO  BbIpaKeHUs.  Bpruucnenue
apu(pMETUYECKOr0 BBIPAXKEHUS, 3aICAHHOTO B MOCT(HUKCHON (hopMe.

Ouepenu. Mcnonb3zoBanne ouepenu A1 BpEMEHHOTO XPaHEHUs! TAHHBIX.

Anroputmbel  Ha rpadax. IlocTpoeHne MHUHUMaANIBHOIO OCTOBHOTO JiepeBa
B3BEILIEHHOIO0 CBSI3HOI'0 HEOPHUEHTHUPOBAHHOrO rpada. KonmnuecTBo pa3invuHbIX MyTen
MEX/1y BEpIIMHAMH OPUEHTUPOBAHHOTO allMKIN4YecKoro rpada. Anroput™ JleiKkcTpsbl.

JepeBbsi. Peanmusanust nepeBa € MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOMYHBIE
(ounapubie) nepeBbda. llocTpoenuwe pgepeBa MJig  33JaHHOTO  apU(PMETUYECKOTO
BbIpaXEeHUA. PexypcuBHbIe anroputmbl o0xoja jepeBa. lcmonmb3oBaHue CTeka
U ouepeau s 00xona aepesa.

JInHaMu4eCcKOoe MPOrpaMMHUPOBAHUE KaK METOJ PEUICHUs 3a1ad C COXpPaHECHHEM
POMEKYTOUHBIX PpEe3yJIbTaTOB. 3aJauyM, peElIaeMble C I[OMOIIbI JAUHAMHUYECKOrO
IPOrPaMMUPOBAHUS: BBIYMCIEHUE PEKYPCUBHBIX (YHKIMH, TOJCYET KOJIUYECTBA
BapUaHTOB, 331a4d ONTUMHU3ALINH.

[lonsitue 00 OOBEKTHO-OPUEHTHUPOBAHHOM  MpPOrpaMMUpOBaHUU. OOBEKTHI
u kiaccel. CBoilcTBA MU MeTOAbl O0BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIA aHAJIM3.
Pa3paboTka mporpaMM Ha  OCHOBE  OOBEKTHO-OPUEHTHUPOBAHHOIO  IMOAXOJA.
Nukancynsuus, Hacae10BaHue, TOIUMOPPU3M.

Cpenst  ObicTpoil  pa3paboTku mporpamm. [IpoektupoBanue wuHTEpdeiica
noJyib3oBaress. VICronab30BaHWE TOTOBBIX YIPABISEMBIX 3JEMEHTOB I IOCTPOEHUS
uHTepdeiica.

0O0630p s1361K0B MporpammupoBanus. [loHsATHE 0 MapagurMax NporpaMMHUpPOBAHHUSL.

NHpopMauoHHbIe TEXHOJI0I MU

OTtanbkl KOMIBIOTEPHO-MATEMATUUECKOTO MOJCIMPOBAHUS: IMOCTAaHOBKA 3ajayH,
pa3paboTka MOJENTH, TECTUPOBAHHWE MOJEIH, KOMIBIOTEPHBIA SKCIEPUMEHT, aHAIIN3
pe3yJIbTaTOB MOJICTUPOBAHUSI.

Jluckperu3anus pu MaTeMaTHIECKOM MOJICTUPOBAHUN HEMPEPHIBHBIX MTPOIIECCOB.
MonenupoBanue JIBHOKEHUS. MopenupoBaHue OMOJIOTHYECKHUX CHCTEM.
MaremaTudeckre MOJIeTH B 9KOHOMUKE. BhIYMCIUTENbHBIE SKCIIEPUMEHTHI ¢ MOJIEIISIMU.

O6paboTka pe3yJIbTaToB AKCIEpUMEeHTa. MeToa HauMeHbIUX KBajipaToB. OrieHKa
YUCJIOBBIX MapaMETPOB MOJCIHPYEMBIX OOBEKTOB W IIPOIECCOB. BoccTaHOBICHHE
3aBUCUMOCTEH T10 pe3yjIbTaTaM dKCIIEpUMEHTA.

BepositHOCTHBIE MOJICIIH. MeTtoib1 Mosnte-Kapio. MmMuranuonHoe
MozenrpoBanue. CUCTEMbI MACCOBOTO OOCITY>KUBaHUS.

Tabmuunple (pensiroHHbIe) 0a3bl JaHHBIX. TabiWila — MPEICTaBICHUE CBEICHUI
00 omHOTMHHBIX 0OBekTax. Ilone, 3ammcek. Kimrou tabmunpel. Pabora ¢ roroBoii 0a3oii
JMAHHBIX. 3arojHeHWe 0a3bl JaHHBIX. [lOMCK, COpTHpOBKA W (UIbTparus JTaHHBIX.
3anpockl Ha BBIOOPKY JIaHHBIX. 3ampochkl C TapameTpamMu. Berauciasembie MO
B 3aIIpocax.

13



denepanbHas padouas nporpamma | Madpopmartuka. 10—11 kinaccsl (yriryOieHHbIH yPOBEHB)

MHuorotabnuynbsie 0a3bl JaHHBIX. THMBI CBA3ed Mexay Tabnuiamu. BHemnui
kitod. LlenoctHOCTh 6a3bl JaHHBIX. 3aPOCHl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX.

Nurepner-ipunoxenus. [loHsTue 0 cepBepHOM M KIMEHTCKOM 4YacTsaX CauTa.
TexHONnOrus «KIMEHT — CEPBEP», €€ JOCTOMHCTBA U HeAOCTAaTKU. OCHOBHI s13bika HTML
u kackagubix Tabmun cruneit (CSS). Cuenapuu Ha s3bike JavaScript. @opmbl Ha BeO-
CTpaHMLIE.

Pa3Mmerienne BeO-caliToB. Y ciyra XocTuHra. 3arpyska ¢anaoB Ha CauT.

BBon wu300pakeHUit € UCMOJB30BAaHUEM PA3IMYHBIX ITU(POBBIX YCTPOUCTB
(mudpoBbIx (poToanmapaToB M MHUKPOCKOIOB, BHUICOKAMEp, CKAHEPOB U APYTHUX
yctpoiictB). ['padumueckuit penaktop. Paspemenue. KanpupoBanue. Vcnpasienue
nepcrnekTuBkl. ['ncrorpamma. Koppekius ypoBHeit, koppekius nBera. O0eciiBeanBanme
IBETHBIX M300paxkeHuil. Petymb. Pabora ¢ obnactsimu. OunbTpsl.

MHorocnoiinble u3o0paxkenus. TekcTroBble ciou. Macka cnos. Kanansl.
Coxpanenue BblIeneHHON oOnactu. IlogroroBka wimrocTpaumii Ay BeO-CalTOB.
AHHUMHUPOBaHHBIE H300PAKEHUS.

Bekropnas  rpaduka. IlpumutuBel.  VI3MeHeHue  mopsiaka — 3JIEMEHTOB.
BreipaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusbie. ®dopmarbl BEKTOPHBIX
pUCyHKOB. Vcnonbs30BaHne KOHTYpOB. BekTopusanus pacTpoBbIX H300paKEeHHIA.

[IpyHIMIOBI TOCTPOCHUS U PEOAKTUPOBAHUS TPEXMEPHBIX Mozeneil. CeTouHble
Mozenu. Marepurainsl. MoaenmpoBaHue ICTOYHUKOB OCBelleHMs. Kamepbl. AnIUTUBHBIE
texHosioruu (3D-npuntepsl). TloHsTHE O BUPTyadbHOM PEATTLHOCTH U JOMOJHEHHOU
PEAIBHOCTH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
HO UHOPOPMATUKE HA YPOBHE CPE/IHEI'O OBILIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH O0YyYarouIuxcs
PYKOBOACTBOBATHCS chopMHUPOBAHHOMN BHYTPEHHEHN MO3ULIEN JIMYHOCTH,
CHUCTEMOM IEHHOCTHBIX OpHUEHTAlMi, TMO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIINX TpaAULMOHHBIM LIEHHOCTSAM POCCUICKOTO ob1iecTsna,
paclIMpeHue >KU3HEHHOTO OIbITa W ONbITA JEATEIIbHOCTH B IMPOLECCE PEATU3ALUU
cpeAcTBaMM  y4eOHOrO INpeAMETa OCHOBHBIX  HAMpPaBJICHUN  BOCIUTATEIBHOM
NEATEIbHOCTH.

1) rpa:KaIaHCKOro BOCIIATAHNS

OCO3HAaHUE CBOUX KOHCTUTYIMOHHBIX IMpPaB M OO0S3aHHOCTEH, YBaXCHHE 3aKOHA
U TIPaBOIOPSATIKA, COOJIOJCHHE OCHOBOIOJATAIOIIUX HOPM HH(OPMAIMOHHOTO IMpaBa
1 MH(POPMAIIMOHHON 0€301MaCHOCTH;

TOTOBHOCTh  IPOTHUBOCTOSITh  HJCOJOTHH  JKCTPEMHU3Ma,  HAlMOHAIU3MA,
KceHOPOOMH,  JTUCKPUMHHALIMA  TI0  COIHAIBHBIM,  PEIUTHO3HBIM,  PAaCOBBIM,
HAI[MOHAIBHBIM IIPU3HAKAM B BUPTYAILHOM IPOCTPAHCTBE;

2) MAaTPMOTHYECKOT0 BOCTIMTAHUSI:

IICHHOCTHOE OTHOIIICHHE K HCTOPUYCCKOMY HACJEIWI0, JOCTHKCHHSIM Poccuun
B HayKe, MCKYCCTBE, TEXHOJIOTHSX, IMOHMMaHWE 3HAYeHUS WH(GOPMATHKU KaK HayKH
B JKU3HU COBPEMEHHOI'0 OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITUTAHUS
c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEACHHUS,
CHOCOOHOCTh OLEHMBAaThb CUTYallMI0 M MPUHUMATh OCO3HAHHBIE DPELICHMUS,
OPUEHTHUPYSACh HA MOPAJIBHO-HPaBCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B CETH
WNuTepHer;

4) 3cTEeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIECHUE K MHUPY, BKIIOYAs SCTETUKY HAYYHOI'O U TEXHHYECKOTO
TBOPYECTBA,;

CIIOCOOHOCTh BOCHPUHUMATh pa3jMyHbIe BHIBl HCKYCCTBA, B TOM YHCIE
OCHOBAHHOTO Ha MCIOJb30BAHUN UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

5) ¢pu3uUecKOro BOCIUTAHMSA:

c(hOopMUPOBAHHOCTh 3J0POBOTO U 0O€30MacHOr0 o0pa3a >KM3HU, OTBETCTBEHHOTO
OTHOIIICHWS K CBOEMY 3JIOPOBBIO, B TOM YHCJIE 3a CYET COOJIOJCHUS TpeOOBaHUI
0€30MMacHON DKCIUTyaTallid  CPEJACTB HWH(POPMAIMOHHBIX M KOMMYHHKAITHOHHBIX
TEXHOJIOTUH;

15



denepanbHas padouas nporpamma | Madpopmartuka. 10—11 kinaccsl (yriryOieHHbIH yPOBEHB)

6) TPy10BOTr'0 BOCTIMTAHMS:

FOTOBHOCTh K AKTMBHOM JIESITEILHOCTH TEXHOJOTMYECKOW H©  COIUAIBHOU
HAIPABJIICHHOCTH, CIOCOOHOCTh WHUIIMUPOBATh, IJIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJIHSTH TaKyI0 AESTEIbHOCTB;

uHTEepec K  cdepam  NpodecCHOHAIBHOM  JEeATENbHOCTH,  CBSI3aHHBIM
c uH(pOpMATHKON, MpOrpaMMUpPOBaHUEM H HWH(DOPMAIIMOHHBIMH TEXHOJIOTHSIMU,
OCHOBAaHHBIMU Ha JOCTHXKEHUSAX HAyKu WHPOPMATUKH ¢ HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAaHHBIM  BbIOOp Oymymiedt  mpodeccuun
U PEATM30BbIBATH COOCTBEHHBIC KU3HCHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOPAa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUH
BCEH KM3HU;

7) 3KOJIOTHYECKOr0 BOCTIMTAHMS:
OCO3HaHUE II100ATBFHOr0 XapaKTepa HKOJIOTMYECKUX MPOOJIEM U IyTeH UX peLIeHHs,
B TOM YHCJIE C Y4ETOM BO3MOKHOCTEN MH(OPMAIIIOHHO-KOMMYHUKAMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI 0 MO3HAHMUS:

c(OpMHUPOBAHHOCTh MUPOBO33PEHMS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKH, JOCTHKEHUSM HAYYHO-TEXHUYECKOIo Iporpecca M OOLIECTBEHHON
MPAKTUKH, 33 CUET OHUMAaHUS POJIU MH(OPMAIIMOHHBIX PECYPCOB, HH(POPMALUMOHHBIX
IPOLECCOB U MH(OPMAIIMOHHBIX TEXHOJOTUW B YCIOBHSIX LU(POBOM TpaHCHopMauu
MHOTUX c(hep )KU3HU COBPEMEHHOTO O0IIECTBA;

OCO3HAHME LEHHOCTHM HAYYHOM JESITEIIbHOCTH, TOTOBHOCTh OCYILECTBISATH
IIPOEKTHYIO U UCCIIEN0BATENIBCKYIO IEATEIIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

B npoumecce IOOCTHKEHHS JIMYHOCTHBIX PE3YJbTaTOB OCBOEHUS MPOrpaMMBbI
no UHGOpMAaTUKE y OOYYarOUIUXCSl COBEPIICHCTBYETCS SMOLMOHAIBbHBIA HMHTEIUIEKT,
npeanonararomuii copMUpPOBAHHOCTE:

CaMOpEryJIMPOBAHMS, BKJIOYAIOIIEIO CaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE IOBEJEHHUE, CIOCOOHOCTh a/1allTUPOBATHCS K AIMOLMOHAIbHBIM
U3MEHEHUSIM U MPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBALM{, BKIIOYAIOUIEH CTPEMJIEHUE K JOCTYDIKCHHUIO LIEIU
U yCHexy, ONTUMH3M, HHUIHATHBHOCTb, YMEHHE JECHCTBOBAaTh, HMCXOIS W3 CBOMX
BO3MOXKHOCTEH;

SMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh IMOHUMAaTh SMOLMOHAIBHOE COCTOSHHUE
IpYTUX, YYWUTHIBaTb €ro TMpPH OCYIIECTBICHUH KOMMYHHUKALIUHU, CIOCOOHOCTb
K COYYBCTBHIO U COIIEPEKUBAHUIO;

COLMAIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAaUBaTh OTHOILLIEHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TPOSBIISATh UHTEPEC U pa3peniaTh KOH(DIUKTHI.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTe uzydenuss ”HQOpMaTUKU Ha YPOBHE CPEHETO 00IIero 00pa3oBaHuUs
y oOyuaromierocsi 6ynyr copMuUpoOBaHbI METaNpeIMETHbIC PE3YJIbTaThl, OTPAKEHHbIC
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B YHUBEPCAJIBbHBIX YYEOHBIX JACHCTBUSAX, @ UMEHHO — I103HABATEJIbHBIE YHUBEPCAIHbHBIE
yuyeOHble JI€WCTBHSl, KOMMYHHKAaTMBHbIE YHUBEpCaJbHblE Yy4YeOHbIE JEHCTBUA,
PEryJIsITUBHBIC YHUBEPCAJIbHBIE YUeOHbIE AEMCTBUS, COBMECTHASI AEATEIbHOCTb.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
ba3oBbIe JIoruueckue 1eMCTBUA:

CaMOCTOSITEILHO (POPMYIMPOBATh M aKTYaJTU3HPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

YCTaHABJIMBATh CYIICCTBEHHBI TMPU3HAK WM OCHOBAaHUS IS CpPaBHEHWS,
KJIacCU(pUKAITUU 1 0000IICHHUS;

OMPeIETATh LEIH JeITeIbHOCTH, 33J1aBaTh TapaMeTPhbl U KPUTEPUHU UX JIOCTHIKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTU U MPOTUBOPEUHS B pacCMaTPUBAEMBIX SIBJICHUSX;

pa3pabaTbiBaTh IUIAH pEIICHHS NPOOJIEMBI C Yy4E€TOM aHalIu3a HMEIOIIUXCS
MaTepUaIbHBIX M HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIHLHOCTH, OIEHWBATh COOTBETCTBUE PE3YJITATOB
IEJISIM, OLICHUBATh PUCKH TIOCTICACTBHUH IS TEILHOCTH;

KOOPJIWHUPOBATh W BBHINIOJHATH Pa0OTy B YCIOBUSAX PEATBHOTO, BUPTYaJIbHOTO
1 KOMOMHHUPOBAHHOT'O B3aMMOJICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

ba3oBble ucciaenoBarebCKue 1eHCTBHSA.

BIAJCTh HABBIKAMHM YUE€OHO-UCCIEA0BATEILCKOM W MPOEKTHOW JEeATEeIbHOCTH,
HaBBIKAMU Pa3peIICHUs MPoOJieM, CIOCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSITEIHbHOM Y
MOMCKY METOJOB PEIICHUS MPAKTUUYECKUX 33/1a4, NMPUMEHECHUIO Pa3IMYHBIX METOJIOB
TTO3HAHMS,

OCYILECTBIATH PA3JIMYHBIE BUJbI IEATEILHOCTH MO IMOJIYYEHUIO HOBOT'O 3HAHUS, €T0
WHTEPIpETAIiU, TPEOOPA30BAHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYAIIHsX,
B TOM YHCJIE TIPU CO3/1aHUU Y4E€OHBIX U COLIMAIbHBIX MPOEKTOB;

dbopMHUpOBaTh HAYYHBIM THUI MBIIUICHUS, BIAJETh HAYYHOM TEPMHUHOJIOTHEH,
KJIIOUEBBIMH MOHATUSIMU U METOJAMH;

CTaBUTH U GOPMYIUPOBATH COOCTBEHHBIE 3a]aUl B 00pa30BaTeIbHON JACATEILHOCTH
1 )KU3HEHHBIX CUTYaIUAX;

BBISBJISITh TPUUMHHO-CJICICTBEHHBIE CBA3U U aKTyaJU3UPOBATh 3a7a4y, BBIJIBUTATh
TUIIOTE3Y €€ PEUICHUs, HAXOAUTh apryMEHTHI JJIsl I0KA3aTENbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS,

AHAIIM3UPOBATH TOJYYEHHBIC B XOJI€ PEUICHUSA 3a1a4d PEe3yJIbTaThl, KPUTHUUECKH
OLICHUBATh MX JJOCTOBEPHOCTH, ITPOTHO3UPOBATH NU3MEHECHUE B HOBBIX YCIOBHSX;

JaBaTh OLICHKY HOBBIM CHUTYAIlUsM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH ICJICHAIIPABICHHBIN TTOMCK ITEPEHOCA CPEJICTB M CIIOCOOOB JICHCTBUS
B ITpo(heCCHOHATBHYIO CpPENYy;

yMETh TIEPEHOCUTh 3HAHUS B TIO3HABATEIbHYI0 M TMPAKTUYECKYIO 00JIacTH
JKU3HEICATSIILHOCTH
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YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JacTei;
BBIJIBUTaTh HOBBIE UJIEH, ITPEIIAraTh OPUTHHAIBHBIE OIXOIbI U PELLICHHUS], CTABUTH
npoOJIEMBl U 33J]aul, JOIYCKAIOUINE aJbTepPHATUBHBIE PEILICHUSI.

Pabora ¢ undgopmanmei:

BJIQICTh HaBBIKAMU TOJYYCHHUS WH(POpPMAIMA W3 WCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIHHO OCYIICCTBIISITh TMOUCK, aHAJIN3, CHCTEMATHU3AIMI0 W WHTEPIPETAITUIO
uHOOPMAINH PAa3TNIHBIX BUIOB ¥ (JOPM MPEACTABICHUS;

CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (oOpMaTax C y4eTOM Ha3zHadyeHUs WHpopmarmu
U [IEJICBOU ayIUTOPHH, BEIOMpAsi ONTUMAIIbHYIO (hOpMY MPECTABICHUS U BU3yaIH3alliH;

OIICHUBATh JIOCTOBEPHOCTb, JICTHTUMHOCTh HMH(GOPMAIIMK, €€ COOTBETCTBHUC
MIPABOBBIM M MOPAIbHO-ITUYECKUM HOPMaM;

UCIIOJIb30BaTh CPEJCTBA MH(POPMAIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTHUN
B PCIICHHWM KOTHUTUBHBIX, KOMMYHHMKATHBHBIX U OpraHU3aIMOHHBIX  3ajJ1a4
C coOmoJieHHeM TpeOOBaHWM SProHOMHMKH, TEXHUKH OE30MaCHOCTH, THUTHEHBI,
pecypcocOepekeHusl, TPaBOBBIX M OATUYECKUX HOPM, HOPM HH(POPMAITMOHHOM
0e30MacHOCTH;

BJIQJICTh HABBIKAMHU PACIIO3HABAHWS W 3aIUTHl WH(POpMaIuu, WHOOpMAITMOHHON
0€30MacHOCTH JIMIHOCTH.

KoMmyHHKAaTHBHbIE YHUBEPCAJIbHbIE Y4eOHBIE JeiiCTBUS
Oouenue:

OCYIIECTBIISITh KOMMYHUKAIIMH BO BCEX chepax KU3HH;

pacmo3HaBaTh  HeBepOaJdbHBIC CpEACTBA  OOIICHHWS, IMMOHUMAaTh 3HAYCHHE
COILIMATILHBIX 3HAKOB, PACIIO3HABAThH MPEANOCHUTKN KOH(PIMKTHBIX CUTYaIlU M CMSATYATh
KOH(DITUKTHI;

BJIQNeTh  pPa3NMYHBIMH  crmocobamu  OOImEHWs W B3aUMMOJICHCTBUS,
apryMEHTHPOBAHHO BECTU JUAJIOT, YMETh CMATYATh KOH(M)IUKTHBIE CUTYAIUN;

Pa3BEPHYTO U JIOTUIHO U3JIaraTh CBOIO TOUKY 3PSHHSI C UCIIOIb30BAHUEM SI3BIKOBBIX
CpPEHCTB.

CoBMecTHAas ACHATECJIBbHOCTD:

MOHUMATh U UCTIOIb30BaTh MPEUMYILECTBA KOMAHIHOW U UHIUBUIYaTbHON PabOThI;

BBIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBUI C y4€TOM OOILIUX UHTEPECOB
Y BO3MOKHOCTEH Ka)KJ[0r0 YIeHa KOJUIEKTUBA,

IIPUHUMATB LIE€JIM COBMECTHOU JECATEIBbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBUS MO UX JOCTUKEHUIO: COCTABJIATH IIJIaH JICMCTBUH, paCIPENEIISITh POIU C YUE€TOM
MHEHUI YYaCTHUKOB, OOCYXIaTh Pe3yJbTaThl COBMECTHOM PabOTHI;

OLICHMBAaTh KAaue€CTBO CBOETO BKJAJa M KaXJOr0 y4aCTHHKA KOMAaHJIbl B OOIIMIA
pe3yNbTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

IpejlaraT  HOBBIE INPOEKTBHI, OLIEHWBATh MJAEU C IIO3ULUU HOBHU3HBI,
OPUTMHAJILHOCTH, ITPAKTUYECKON 3HAYMMOCTH;
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OCYHICCTBIIATL ITO3UTHBHOC CTPATCTUICCKOC IMOBCACHUC B PA3JIMYHBIX CUTyalUAX,
IIPOABJIATE TBOPUCCTBO U B006pa)K€HI/Ie, OBITh HMHHUIIMATHUBHBIM.

PerynsiTuBHBIC YyHHMBEpPCaJIbHbIE Y4eOHbIe 1eHCTBUA
Camoopranmzanus:

CaMOCTOSITENIFHO ~ OCYIIECTBISITh  TO3HABATEIBHYIO JIESTENBHOCTh, BBISBISTH
npoOsieMbl, CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIC 3a7a4M B 0OOpa30BaTEIILHOMN
JeSITETIBHOCTH U J)KU3HEHHBIX CUTYAIHSIX;

CaMOCTOSITENIFHO COCTAaBJIATh TUIAH PEHICHHS MPOOJIEMBI ¢ y4E€TOM HMEIOIIUXCS
pPECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTEHUN;

JaBaTh OIICHKY HOBBIM CHUTYAIIUSM;

pacHIMPATh pAaMKH y4eOHOTO IIPEMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JenaTb OCO3HAHHBIA BBIOOpP, ApryMEHTHPOBATH €ro, Oparb OTBETCTBEHHOCTH
3a pelIcHHue;

OLIEHUBATH TPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO ¥ IPOSBICHHUIO MIUPOKON SPYIUIUH B Pa3HBIX
o0JIacTsIX 3HAaHWW, TIOCTOSHHO TIOBBIIATh CBOM OOpa30BaTEIbHBIA W KYJIBTYpPHBIN
YPOBCHB.

CaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTYalMsIM, BHOCHTb KOPPEKTHBBI B JESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIa/IETh HaBBIKAMM MO3HABAaTEJIbHOW pe(IEKCHH KaK OCO3HAHHUS COBEpPIIAEMbIX
JNEUCTBUN U MBICIIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUW, MCIIOJIb30BATh
npueMbl peIeKCHH ISl OUEHKU CUTYalluu, BEIOOpa BEPHOTO PEILICHUS;

OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATH PEILICHUS IO UX CHUKECHUIO;

NPUHUMATh MOTHUBBI M aPTYMEHTBI IPYTUX [PH aHATIU3€E PE3YIIbTATOB IECATEIBHOCTH.

IIpunsaTHS ceds U APYTrUx:
MPUHUMATD Ce0s1, MOHUMasi CBOM HEJOCTATKH U IOCTOMHCTBA;
PUHUMATh MOTUBBI U ApIYMEHTHI APYTUX [IPU aHATIM3€ PE3yIbTaTOB AEATEIbHOCTH;
pU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIUOKY;
pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C MTO3UIUH JPYTrOro YeJOBeKa.

HPEIMETHBIE PE3YJIbTATDI

B mporecce u3yuenust kypca undopmatuku yriayoiaeHHoro yposHs B 10 kiacce
00 y4JarImMUMUCS OYAyT JOCTUTHYTHI CIACAYIONINE MTPEIMETHBIC PE3YIIbTATHI:

BJIQJICHUE TIPEACTABIICHUSIMU O POJIM MH(POPMAIIUU M CBSI3aHHBIX C HEH MPOIIECCOB
B MNPUPOJE, TEXHUKE M OOIIECTBE, MOHATHSIMHU «UHGOpMALHY, «UH(DOPMAIIMOHHBIN
MPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTBl  CHUCTEMBI»,  «CUCTEMHBIM 3 deKT,
«H(}OPMAIIMOHHAS CUCTEMAY, «CUCTEMa YIIPABICHHSI,

BJIQJICHUE METO/IaMH TOMCKa nHpopManuu B cet HTEpHET, yMEHUE KPUTUUECKH
OLICHUBATh MH(GOPMAIINIO, TIOTYYEHHYIO U3 ceTu VHTepHeT;
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yYMEHHUE XapaKTepu30BaTh OOJbIINE JaHHBIC, TPUBOAUTH MPUMEPHI HCTOUHHUKOB UX
MONyYEHUS] W HAIPaBIICHUS HCIIOIB30BaHUs, YMEHHE KJIacCHU(DUIIMPOBATH OCHOBHBIE
3aJ]auy aHajM3a JaHHbBIX (IPOrHO3UPOBAHME, KiIacCU(UKALUA, KIACTEpU3allns, aHaIu3
OTKJIOHEHUH ), TOHUMATh IOCIEA0BATENbHOCTh PELICHUS 3a7ad aHajlu3a JaHHBIX: cOOp
NEPBUYHBIX JaHHBIX, OYMCTKA M OIIEHKA KayecTBa JAHHBIX, BHIOOpP W/WJIM MOCTPOEHUE
MOJIeNH, TMpeoOpa3oBaHHME JaHHBIX, BHU3yaJu3alus JaHHBIX, HWHTEpPIpETaLUs
pe3yJbTaToB;

NOHMMAaHWE OCHOBHBIX TMPHUHIIMIIOB YCTPOMCTBA MW  (DYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOWIBHBIX KOMIIBIOTEPOB, TEHICHIUN pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHIA,

BJIaJICHUE HABbIKaMU pabOThI C OMEPAIMOHHBIMU CUCTEMaMH, OCHOBHBIMU BUAAMHU
IpOrpaMMHOrO0 OOECHedeHus s pelleHds Y4eOHbIX 3aJad IO BBIOpaHHOU
CrelMaIn3alliig;

HaJIMYUe MPEACTABICHUI 0 KOMIIBIOTEPHBIX CETSIX U X POJIM B COBPEMEHHOM MUDE,
0 0a30BbIX MPHUHIMIAX OPraHU3aLMU U (YHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEH,
00 O0ImMX NpUHIMIAX Pa3pabOTKU U (PYHKIMOHUPOBAHUSI UHTEPHET -IIPUIIOKEHHUI;

INOHMMaHUE yrpo3 HMH(MOPMALMOHHONW OE€30IacHOCTH, HCIOJIb30BaHUE METOOB
U CpEICTB MPOTUBOJCHCTBHUS 3STUM yrpo3am, coOJIoJieHHEe Mep Oe30IacHOCTH,
NPEIOTBPAIIAOIINX ~ HE3aKOHHOE  paclpOCTpaHEHHE  MEePCOHATBHBIX  JAHHBIX,
coOmogeHne TpeOOBaHMI TEXHUKM OE30MACHOCTH M TUTHEHbl Mpu  padote
C KOMITBIOTEpAaMH W JAPYTUMH KOMIIOHEHTaMH IU(POBOTO OKPYKECHHs, MOHMMAHUE
IIPaBOBbIX OCHOB MCIIOJIb30BaHUS KOMIIBIOTEPHBIX IpOrpamMM, 0a3 JAaHHBIX U pabOThI
B ceTu MIHTEpHET;

NOHMMAaHHWE OCHOBHBIX NPUHLHUIIOB JUCKPETH3AllMM  PA3IUYHBIX  BUJOB
uHdOpMaIi, yMEHUE ONpeeisiTh MHPOPMAITMOHHBIA 00bEM TEKCTOBBIX, TPAPUIECKUX
U 3BYKOBBIX JAHHBIX MPH 33JaHHBIX MMapaMeTpax AUCKPETU3AINH, YMEHHUE OMPEACIsATh
CPEAHIOI0 CKOpPOCTb IE€pefaud JAHHBIX, OLEHUBAaTh HM3MEHEHHE BPEMEHHU Iepenayu
[P U3MEHEHNH MH(OPMALIMOHHOTO 00bEeMa ITaHHBIX M XapaKTEPUCTUK KaHaia CBA3H;

YMEHUE UCMOJIb30BaTh IPU PEILICHUY 33]1a4 CBOMCTBA MO3ULIMOHHON 3aMIUCU YHCET,
aJITOPUTMA MTOCTPOCHHUSI 3aIMCH YUCIIAa B TO3UIIMOHHON CHUCTEME CUHCICHHS C 3a/laHHbIM
OCHOBaHMEM M TIOCTPOCHHS YHCIa MO CTPOKE, COJAEpKallel 3amuch 3TOr0 4YHcia
B TIO3UIIMOHHOW CHUCTEME CUHCICHHUS C 3aJaHHBIM OCHOBAaHHEM, YMEHHE BBINOIHSTH
apu(MeTHIEeCKUE ONEpaIlii B TO3UIIMOHHBIX CHCTEMAaX CUMCIICHHS;

YMEHUE BBIOJIHATH MIPE00Pa30BaHuUsl JOTUUECKUX BbIPAKEHUHN, NCIIOb3YsI 3aKOHBI
anreOpbl JIOTMKM, YMEHUE CTPOMUTH JIOTUYECKOE BBIPDAKEHUE B JIU3bIOHKTUBHOU
U KOHBIOHKTHUBHOW HOpPMaIbHBIX (opMax MO 3aJaHHOW TabIuIE HCTUHHOCTH,
UCCIIEZI0BATh 00JIaCTh UCTUHHOCTH BBICKAa3bIBaHMSI, COAECPIKAILETO IEPEMEHHBIE, pellaTh
HECIIO’KHBIC IOTHYECKUE YPABHEHMS  CUCTEMBI YpaBHEHUM;

NOHMMaHue 0a30BbIX AITOPUTMOB 00PAOOTKH YHUCIOBOW U TEKCTOBOM MH(MOpMALINH
(3amuch YKcen B TIO3UIIMOHHOW CHCTEME CUMCIICHU S, HAX0XK/IEHUE BCEX MPOCTHIX YHCEI
B 33/IaHHOM JIMarna3oHe, 00padoTKa MHOTOPAa3PSAHBIX IENTBIX YUCEI, aHATIH3 CUMBOJIbHBIX
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CTPOK M JPYTHX), aITOPUTMOB MOMCKA U COPTHUPOBKH, YMEHUE OMPEACIATH CIOXKHOCTD
U3ydaeMbIX B Kypce 0a30BbIX aITOPUTMOB (CYMMHpPOBAaHHE HJIEMEHTOB MAacCHBa,
COPTUpPOBKA MaccHBa, NEpeOOpHBbIE aIrOPUTMBbI, JBOMYHBIM IMOMCK) U HPUBOAUTH
IPUMEPBI HECKOJIKUX aITOPUTMOB Pa3HOM CIOKHOCTH ISl pEIICHUs OHOM 3a7auu;

BJIaJIEHUE YHUBEPCATIbHBIM SI3bIKOM MPOrpaMMHpPOBaHUsI BbICOKOro ypoBHs (Python,
Java, C++, C#), npencraBieHusiMA 0 0a30BBIX TUIAX JAHHBIX U CTPYKTypaxX JaHHBIX,
YMEHHE UCTOIh30BaTh OCHOBHBIC YIPABISAIONINE KOHCTPYKIIUN, YMEHHE OCYIIECTBISATh
aHaN3 TPENJIOKEHHOW TMPOrpaMMBbl: OMPEACNATh pPe3yabTaThl pabOThl MPOTPAMMBbI
OpU 3alaHHBIX HMCXOAHBIX JAHHBIX, ONPENEsITh, NMPH KaKUX HCXOMHBIX JTaHHBIX
BO3MOJKHO TIOJTYY€HHE YKa3aHHBIX PE3YNbTAaTOB, BBISBIATH JTaHHBIC, KOTOPHIE MOTYT
npuBecTd K omubOke B paboTe mporpammsbl, (GOPMYIUPOBATH MPEATIOKEHUS
10 yJIY4UICHHIO IPOrPaMMHOT0 KOa;

YMEHHUE CO3/1aBaTh CTPYKTYPHUPOBAaHHbIE TEKCTOBbIE TOKYMEHTBI U IEMOHCTPAIIMOHHBIE
MaTepuaibl C HUCIOJb30BAHHUEM BO3MOXKHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEICTB
U 00JTAYHBIX CEPBUCOB,

YMEHHE HCIOJB30BaTh JJICKTPOHHBIC TAONMIIBI I aHAIW3a, MPEACTABICHUS
U 00pabOTKHM JaHHBIX (BKJIIOYAsh BBIUMCICHHE CYMMBI, CPEIHETO aphu(PMETHUECKOTO,
HauOOJBIIEr0 ¥ HAMMEHBLIETO 3HAUYEHUH, pelleHHE YpaBHEHUH, BEIOOp ONTUMAIBHOTO
peleHus, moA00p JMHUH TPEH 1A, PEIICHHUE 33a]a4 MPOTHO3UPOBAHUA).

B mpouecce u3yuenust kypca uHpopmaTuku yriayoiaeHHoro ypoHs B 11 kiacce
00 yyarouMMucs Oy1yT JOCTUTHYTHI CIEAYIOUINE PEAMETHbIE PE3YyIbTaThI:

YMEHHE CTPOUTb HEPAaBHOMEPHBIE  KOJbl, JIONYCKAIOLUIME  OJHO3HAYHOE
JIEKOIMpOBaHuE cOOOIIeHNH (mpedUuKCHbIE KOABI), UCMOIb30BATh MPOCTEUIINE KOJBI,
KOTOpbIE TMO3BOJISIIOT OOHAapYKMBaTh U MCHPABIATH OLIMOKU MpHU Tepenade JaHHbBIX,
CTPOUTh KOJ, OOECNEeYMBAIOIINA HAMMEHBIIYI0 BO3MOXHYIO CPEIHION JUIMHY
COOOULIEHMSI ITPU U3BECTHOM 4acTOTE CUMBOJIOB, MOSICHATH MPUHIUIIBI pAOOTHI MPOCTHIX
AJITOPUTMOB CXKaTHsl TAHHBIX;

YMEHUE peulaTh aaropuTMUUYECKUE 3a/1a4H, CBA3aHHbIE C aHAIN30M rpadoB (3a1a4u
MOCTPOEHUSI ONTUMAIBHOTO MTyTH MEXIY BepIIMHAMHU Tpada, OnpeaeTeHHs] KOIUYeCTBa
Pa3IMYHBIX MyTEH MEXAYy BEpPIIMHAMH OPUEHTHUPOBAHHOTO AlUKINYECKOro rpada),
YMEHHE UCIIOJIb30BATh AEPEBbS IPU aHAIHU3E U MOCTPOCHUH KOJOB U JJI ITPEICTABIICHUS
apu(PMETUYECKUX BBIPAKEHHUM, MPU PEIICHUH 33]ad MOUCKA U COPTUPOBKH, YMEHHUE
CTPOUTH JEPEBO UIPHl MO 33JaHHOMY alrOPUTMY, pa3paldaThiBaTb U OOOCHOBHIBATh
BBIMTPBIIIHYIO CTPATETUIO UTPHI;

yMEHUE pa3pabaThIBaTh U PEaTU30BbIBATh B BUJIE NPOrpamMM 0a30BbIE aJITOPUTMBI,
YMEHME HUCIIONIB30BATh B IPOrpaMMax JAHHbBIE PA3JIMYHBIX TUIIOB C Y4€TOM OIPaHUYEHUN
Ha JMana3oH X BO3MOXHBIX 3HAYEHUW, MPUMEHSATh NMPHU PELIEHUU 3aJad CTPYKTYPhI
JTAHHBIX (CIHMCKH, CIIOBapH, CTEKU, OYEPEIH, AEPEBb), UCIIOIb30BaTh 0a30BbIE ONEpaIuu
CO CTPYKTYpaMH JAHHBIX, MPUMEHSTh CTaHJAPTHbIE U COOCTBEHHbBIE MOJIPOrPaMMBbI
JUTsl 00OpaOOTKHU YHUCIOBBIX JAHHBIX U CUMBOJIHBIX CTPOK, UCIIOJIB30BATh MPHU pa3padoTKe
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nporpaMMm  OMOJIMOTEKH TMOANpPOrpaMM, 3HaTh (DYHKIIMOHAJIbHBIE BO3MOKHOCTH
MHCTPYMEHTAJIBHBIX CPEICTB Cpeabl pPa3padOTKH, YMEHHE HCIIONb30BaTh CpPENCTBA
OTJQJIKH TPOrpaMM B Cpele MpPOrpaMMHUPOBAHUS, YMEHHUE JOKYMEHTHPOBATh
IPOrPaMMBbI;

YMEHHUE CO3/1aBaTh BeO-CTPaHUIIBL;

BJIQJICHUE OCHOBHBIMHU CBEJCHHSMHU O 0a3zax JaHHBIX, UX CTPYKType, CpPEeAcTBaxX
co3laHus U pabOThl C HUMH, YMEHUE UCIOJIb30BATh TAOJIMYHBIC (PESIIMOHHBIC) Oa3bl
JTAHHBIX (COCTABJIATH 3alpoChl B 0a3ax JaHHBIX, BBIMOJIHATH COPTHPOBKY W ITOMCK
3anuceid B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHyO0 0a3y MAaHHBIX) U CIPABOYHbIE
CUCTEMBI;

YMEHHE HCIONb30BaTh KOMIIBIOTEPHO-MaTEeMaTUUECKUe MOJEIN Uil aHalu3a
OOBEKTOB M TMPOIECCOB: (HOPMYITUPOBATh LI€Th MOJCIMPOBAHUS, BBINOJIHATH AHAIHU3
pe3yJbTaTOB, MOJYYEHHBIX B XO/€ MOJEIMPOBAHHUA, OLEHUBATh COOTBETCTBUE MOJEIH
MOJIETUPYEMOMY OOBEKTY WJIU TMPOLECCY, MPEICTaBIATh PE3yNbTaThl MOACTUPOBAHUS
B HaIJISIHOM BUJIE;

yYMEHHE OpPraHU30BbIBATh JUYHOE uH(}OpPMAaIIMOHHOE MIPOCTPAHCTBO
C HCIOJIb30BAaHUEM Pa3UYHBIX CPEACTB UU(PPOBBIX TEXHOJOTUH, IMOHUMAaHUE
BO3MOXXHOCTEH  HU(PPOBBIX  CEPBUCOB  TOCYAApPCTBEHHBIX  YCIyT,  IU(POBBIX
o0pa3oBaTeNbHBIX CEPBHUCOB;

MMOHUMAHNWE OCHOBHBIX MPHHIIUIIOB pabOThl, BO3MOXHOCTEH W OTpaHUYCHHS
MIPUMEHEHH S TEXHOJIOT M MICKYCCTBEHHOTO MHTEIIEKTA B Pa3IMUHBIX 00J1aCTsIX, HATMYHE
MPEJICTABIICHUI O Kpyre pellaeMblX 3aJlad MAIIMHHOTO O0y4deHHus (pacro3HaBaHMS,
KJIacCU(UKAIIMU U TIPOTHO3UPOBAHMSI) HAIMYUE TMPECTABICHUNA 00 MCIOIb30BaHUU
WH()OPMAITMOHHBIX TEXHOJIOTUH B PA3IMYHBIX MTPO(ECCHOHATLHBIX cepax.
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10 KJIACC
HaunmeHnoBanue
No KonmuaecTBo OcCHOBHBIE BUIBI ICITEIbHOCTH
pa3ziesoB U TEM [IporpammHoOe conepxaHue
n/n 4acoB oOy4arommxcs

y4eOHOI0 IIpeIMeTa

Paznen 1. {udpoBasi rpaMOTHOCTD

1.1

Kommnbrorep —
YHHUBEPCAIbHOE
YCTPOUCTBO 00pabOTKHU
JTAHHBIX

6

TpeOoBaHUs TEXHUKH O€30MACHOCTH U
TUTUEHBI TPU paboTe ¢ KOMITbIOTEPAMHU
U APYTUMH KOMIIOHEHTaMH UG POBOTO
OKPYKCHHUS.

[IpuHUMIBI paOOTHl KOMIIBIOTEPOB

Y KOMIIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢on Heiimana. ABTomarnueckoe
BBITIOJTHEHUE TTPOI'PAMMBI ITPOLIECCOPOM.
OnepatuBHasi, TOCTOSTHHAS

U J0NTOBpeMEeHHas nmaMsTh. OOMeH
JAHHBIMU C IIOMOUIBIO ILIUH.
KoHTpoIIephl BHEIIHUX YCTPOMCTB.
[IpstMO¥ TOCTYI K TTaMSATH.

OCHOBHBIE TEHJICHLINU PA3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHIA.
[TapanienbHbIE BBIYUCIEHUS.

AHaM3UpOBaTh YCIOBUS
UCITOJIb30BAHUSI KOMIIBIOTEPA U IPYTUX
JOCTYIHBIX KOMITIOHEHTOB IIU(POBOTO
OKPYKEHHS C TOUKH 3pEHUs TpeOOBaHUMN
TEXHUKU O€30MaCHOCTH Y TUTUEHBI.
OnuceiBaTh COCTaBHBIE YaCTH

Y NPUHIUIBI pa00OThl KOMIIBIOTEPOB,
MOOUJIBHBIX YCTPOUCTB, KOMITBIOTEPHBIX
CUCTEM.

XapakTepu30BaTh KOMITBIOTEPHI Pa3HBIX
MMOKOJICHUH.

HUckats B cetn IHTepHET MHMOpMAIIHIO
00 OTEUECTBEHHBIX CIECIHAINCTAX,
BHECILIUX BKJIaJ B Pa3BUTHE
BBIYMCIIUTENBHON TEXHUKHU.

[IpuBoauTe npumMepsl,

! Kypcusom B coyepikanny TeMaTUIECKOTO TUTAHMPOBAHHS BBIIENSAETCA MATEPHAI, KOTOPBIA He ABJIAETCS 00S3aTENbHBIM TIPH M3ydEHUHU M HE BXOJUT B COJIEPKAHKE IPOMEKYTOUHOM U
WUTOTOBOH aTTECTAINH T10 TIPEIAMETY.
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MHoOronponeccopHble CUCTEMBI.
CynepkoMmnbroTepbl. PacripeeneHHbie
BBIYUCIIUTEIBHBIC CUCTEMBI B 00padoTKa
OOIBIINX JaHHBIX. MOOMIIbHBIE

1M (POBBIC YCTPOKCTBA U UX POJIH

B KOMMYHUKaIMsIX. BcTpoeHHbIC
KOMITBIOTEPBI. MUKPOKOHTPOJIIICPHI.
PoGoTr3rpoBaHHbIE TIPOU3BOICTBA

ITOATBEPKAAIOIIME TEHICHIINN PA3BUTHS
BBIYMCIINTEIbHON TEXHUKH.

[TOSICHATE CYIHOCTB NapaJIIeNbHBIX
BbIUHCIICHUH. [IpuBOAUTE IpUMeEpHI
3a/1a4, ISl PEIICHUsS] KOTOPBIX
MIPUMEHSIIOTCS CYITEPKOMIIBIOTEPHBIE
TEXHOJIOTUU WJIU TEXHOJIOTUHU
pacnpeneeHHbIX BBIYUCICHUN.
XapakTepr3oBaTh POOOTU3UPOBAHHBIE
MIPOU3BOACTBA, MOOUIIbHBIC ITU(POBLIE
YCTPOMCTBA U UX POJIb B KOMMYHUKALUSX

1.2

[Iporpammuoe
oOecrieueHue

[IporpammHoe obecnieueHue
KOMITBIOTEPOB ¥ KOMITBIOTEPHBIX
cucteM. Buabsl mporpaMmmMHOro
00€eCIeUeHMS U UX Ha3HAUYCHUE.
Oco0eHHOCTH MPOTrPaMMHOTO
oOecrieyeHns MOOMIIbHBIX YCTPOMCTB.
[NapannenpHOE IPOrpaMMHUPOBAHHE.
CucreMHOe IporpaMMHoOe 00ecTeueHue.
OnepanroHHbIE CUCTEMBI. Y TUITUTHI.
HpaiiBepbl ycTpoicTB. MHCTAIIIAIMS

U JCMHCTAIUISAIUS IPOrPAMMHOTO
oOecreueHUsI.

daiisioBble cUCTEMBI. [I[puHIATIBI
pa3MeNieHus: U UMEHOBaHUs (haiijioB

B JoJiroBpeMeHHOM namsiTu. [11admons
JUTSI OTIMCaHus rpynn Ganios.

Paborars ¢ rpaguueckum nnrepdericom
ornepauonHoi cuctemsl (OC),
CTaHJAPTHBIMH U CITY)KCOHBIMU
MPUIIOKEHUSAMU, (PailIOBBIMU
MEHEIKEPAMHU.

CoOoTHOCUTD BU/IBI JIUIICH3HI

Ha UCIMOJIb30BaHHUE MTPOIPAMMHOI0
obecrieueHus: U NOpsAOK €ro
UCIOJIb30BaHUs U paCpOCTPAHEHMSL.
[TpuBOANTH PUMEPHI NPOIIPUETAPHOT O
1 CBOOOJHOTO ITPOrPaMMHOI0
oOecrnieyeHus1, MpeIHa3HaYeHHOTO

JUISL peIlieHUs] OJTHUX U TeX JKe 3a/1ad.
Ha3zpiBaTh OCHOBHBIE PaBOHAPYIIICHHUS,
MMEIOIIHNE MECTO B 00JIacTH
HCIOJIb30BaHUS POTPAMMHOI0
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3aKoHOATENBCTBO Poccuiickon
®deneparuu B 00J1aCTH TPOrPAMMHOTO
obecrnieyeHust. JInieHsnpoBanue
MIPOrPaMMHOTO 00ECTICUCHUS

u uudpoBbIX pecypco. [IponpuerapHoe
¥ CBOOOJIHOE MPOTrpaMMHOE
obecnieuenue. Kommepueckoe

U HEKOMMEPUYECKOE UCTIOIb30BaHNE
MIPOrPaMMHOTO 00ECTICUCHHUS

U 1M (POBBIX PECYPCOB.
OTBETCTBEHHOCTh, YCTaHABIIMBaeMast
3aKOHOIATEILCTBOM Poccuiickon
deneparuu 3a HEMIPaBOMEPHOE
UCIOJIb30BaHKUE MPOTPAMMHOIO
oOecrnieyeHus U U(POBBIX PECYPCOB

oOecrnieueHns, 1 OTBETCTBEHHOCTh
3a HUX, IPEYCMOTPEHHYIO
3aKOHOAATEJILCTBOM PD.
Hpaxkmuueckue padomor*:

1. Uncmannayus u 0euncmaniisiyus
npocpamm

1.3. | KommbrorepHsie cetu

[IpuHUKIBI TOCTPOCHUS U allapaTHbIC
KOMIIOHEHThI KOMITBIOTEPHBIX CETEH.
CereBbie npoTokoibl. CeTb MHTEpHET.
Anpecanus B cetu HTepHET.
[Tporokonsl cteka TCP/IP.

Cucrema JOMEHHBIX HUMEH.
Paznenenue IP-cetu Ha mmoaceTu

C IIOMOIIBI0 Macok roacere. CeTeBoe
aamuHuCcTpupoBanue. [lonyuenue
JTAHHBIX O CETEBBIX HACTPOHKaX

ITosCHATH TPUHILIUIIBI TIOCTPOCHUS
KOMITBIOTEPHBIX CETEM.

BorsiBiasaTe ob1iee u pa3mans

B OpraHu3alyy JIOKAJbHBIX

U TJI00QIbHBIX KOMIIBIOTEPHBIX CETEH.
[TpuBOANTE MPUMEPHI TPOTOKOJIOB
creka TCP/IP ¢ onpeneneHHbIMU
GyHKUHSIMU.

Hcmonap30BaTh MacKu MojceTeH

11t pazouenust [P-cetu Ha mojaceTH.

pennaraemeprit B mporpamme 1o HHPOPMATUKE TIEPEIEHb MPAKTHYECKHX PAOOT SBIAETCA PEKOMEHIATENBHBIM, YIUTENb JEIAET BHIOOP MPOBEAEHH S MPAKTHYECKHUX PAOOT.
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KoMIibtoTepa. [IpoBepka HaIMUus CBA3U
c y3soM cetd. Onpenenenne Mapuipyra
JIBUYKEHUSI TIAKETOB.

Bunbl nestenbHoct B cet MIHTEpHET.
Cepsucsl lHTEpHETA.
["eonHdopmalmoHHbIE CUCTEMBI.
['eosioKaliMOHHBIE CEPBUCH] PEAIBHOTO
BpPEMEHHU (HampuMep, JOKALHs
MOOUJIbHBIX TEJIEPOHOB, OMPEIETICHHIE
3arpy>K€HHOCTH aBTOMarucTpaieil),
UHTEPHET-TOPrOBIIsl, OPOHUPOBAHHE
OMJICTOB M TOCTHUHHII.
["ocynapCTBEHHBIE 3JIEKTPOHHBIE
cepBHCHI U yciIyrd. ColHaIbHbIE CETH —
OpraHu3alus KOJUIEKTUBHOIO
B3aMMO/IEUCTBUS U OOMEHA JTaHHBIMH.
CeTeBoil 3THKET: MPaBUIIA IOBEACHUS

B kubeprnpocrpaHcTse. [Ipobiema
HOJJIMHHOCTH TTOJIy4€HHOM
uHpopmauu. OTKpbITbIE
o0pa3oBaTeIbHBIE PECYPCHI

[IpuMeHATh MpOrpaMMHOE
oOecrieyeHue JJisi MPOBEPKHU
paboTOCTIOCOOHOCTH CETH.
Ilpakmuueckue pabomoi:

1. Cemesoe admunucmpuposaHue

1.4

Nudopmanmonnas
0€30MacHOCTb

TexHOreHHbIE U PKOHOMUYECKUE
yI'PO3bl, CBSI3aHHBIE C UCIIOJIH30BAaHUEM
UH(GOPMAITMOHHO-KOMM YHUKAIIMOHHBIX
TexHoJorui. Ooume npoodIeMbl
3alUThl UHPOpMALUU

1 nH(OPMAIIMOHHOMN 6E€30MMacHOCTH.

XapaKkTepu30BaTh CyUTHOCTh NOHATUN
«MH(pOpMaALMOHHAs O€30MACHOCTHY,
«3alnTa HHPOpMaILUN».
®opMyIMpoBaTh OCHOBHBIE MPABUIIA
MH(OpMaIIMOHHON O€30MacHOCTH.
AHanu3npoBaTh 3aKOHOJATEIBHYIO
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Cpenctsa 3amuThl HHGOpMAaIUU

B KOMITbIOTEPAX, KOMITBIOTEPHBIX
CETsIX U aBTOMAaTU3UPOBAHHBIX
UH(OPMAITMOHHBIX CUCTEMAX.
[IpaBoBoe obecnieueHue
uH(}OPMAaIIMOHHON O€30MacHOCTH.
[IpenorBpaiieHue
HECaHKIIMOHUPOBAHHOT'O IOCTYIa
K JJMYHON KOH(HISHINATbHON
uH(pOpMAaIUH, XpAHAIIEHCS

Ha TIEPCOHATBHOM KOMITHIOTEPE,
MOOWIIBHBIX YCTPOMCTBAX.
BpenonocHoe nmporpaMmMHOe
o0ecreyeHne 1 crnocoObl

O00pbOBI ¢ HUM. AHTUBUPYCHBIE
nporpaMmbl. Opranuzaius JUIHOTO
apxuBa nuHdopmaiuu. PesepHoe
konmpoBanue. [TaponbHas 3amura
apxuBa.

[udpoBanre JaHHBIX.
CUMMETpUYHBIE 1 HECHUMMETPUYHBIC

I QpHI.
[ pel npocToii 3aMEHBI.

[udp Le3aps.
[udp Buwxenepa.

Anroputm mudpoBanus RSA

0a3y, Kacaroyrocs: HH(HOPMALIMOHHON
0e301acHOCTH.

[IpuMeHATh cpe/icTBa 3aIIUTHI
uHpopmaru: 6panaMaysphl,
AHTHBHUPYCHBIE POTPAMMBI,
MapoJIMPOBAHKE U apXUBUPOBAHUE,
mudpoBaHue.

[IpenorBpamars
HECAHKIIMOHUPOBAHHBIN TOCTYI

K JTMYHON KOH(PHUACHINATHHON
uH(pOpMaIuu, XpaHsIIEnHcs

Ha TIEPCOHATBHOM KOMIIBIOTEPE,
MOOUJIBHBIX YCTPOMCTBAX.
Ilpakmuueckue pabomoi:

1. Anmusupychvie npocpammol.

2. lllugpposarnue oannwvix

Hroro no pazneny
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Paszneua 2. Teopernueckue oCHOBbI HH(GOPMATHKH

2.1

IIpencraBienne
uH(popMaLK
B KOMITBIOTEPE

19

Nudopmanus, TaHHBIC U 3HAHUS.
HNudopmaiimoHHbie TpoLecchl

B MIPUPOJIC, TEXHUKE U OOIIECTBE.
HenpepbiBHBIE U1 TUCKPETHBIE
BEJIMYMHBI U CUTHANTBI. He00X0uMOCTh
JTUCKpPETU3alu HWHPOPMAITUH,
NpeHa3Hau€HHOM I XpaHEHMUS],
nepeaadyr ¥ 00padOTKH B IIU(POBBIX
cUCTeMax.

JIBOM4HOE KOJUPOBaHUE.
PaBHOMEpHBIC 1 HEpaBHOMEPHBIE KOJIBI.
JlekoupoBaHue COOOIIICHUH,
3alMCAaHHBIX C IOMOIIBIO
HEPaBHOMEPHBIX KOJOB. Y cnoBue daHo.
[TocTtpoenre 0THO3HAYHO
JEKOANPYEMBIX KOJOB C IIOMOIIBIO
nepeBa. EnquHuIbpl nuamMepeHus
KonuuecTBa nHPopMauuu. AnpaBUTHBIN
MOJIXOJT K OLIEHKE KOJMYECTBA
nH(popMaIuu.

Cucremsl cunciienus. Pazsepayras
3aITUCh MEJBIX U APOOHBIX YHCET

B TTO3UIIMOHHOM CHCTEME CUMCIICHUSI.
CBolicTBa MO3UIIMOHHON 3alIMCH YHCIA:
KOJIMYECTBO TP B 3aMHUCH, PU3HAK
JIETMMOCTHY YUCJIa Ha OCHOBAHHE

I1osICHATB CYIIHOCTH NOHATUI
«MH(pOpMALUA», «JTaHHBIEY, «3HAHUS.
Pemars 3agaun Ha u3mepeHne
uH(pOopMaIuy, 3aKJII0YECHHON B TEKCTE,
C MO3ULMHU a(haBUTHOTO MOAXO/A

(B IpeaIoIOKEHUHU O PaBHOU
BEPOSITHOCTH IOSIBJICHUS] CHUMBOJIOB

B TEKCTE).

[TosicHATh HEOOXOAUMOCTD U CYIIIHOCTh
IUCKPETU3ALUN NIPU XPAHEHUH,
nepeaade U1 00pabOTKe JaHHBIX

C IOMOIIBIO KOMIIBIOTEPOB.
[TpuBOAUTH MPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEPHBIX KoJ10B. KonnpoBaTh
U JICKOAMPOBATH COOOIICHUS

C MCIOJIb30BAHUEM PAaBHOMEPHBIX

Y HEPAaBHOMEPHBIX KOJIOB.

Ctpoutb npedUKCHbIE KOJIbI.
KrnaccuduunpoBaTh cCuCTEMBI
CUUCIICHUSL.

BrBINONHATH CpaBHEHUE YUCET,
3aMMCAHHBIX B JIBOUYHOM,
BOCBMEPHUYHOM U IIECTHAALATEPUIHON
CUCTEMAX CUUCIICHUS.

OcymecTBIsATh NEPEBOJT YUCET MEKTY
JIBOMYHOW, BOCbMEPUYHOMN
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CUCTEMBI CUYUCIICHUS. AJITOPUTM
nepeBo/Ia 1e0ro yucia u3 P-uaHoit
CHUCTEMBI CYUCIICHUS B JIECITUUHYIO.
Anroputm nepeBojia KoHeUHOU P-maHon
IpoOH B AECATUUHYIO. AJTOPUTM
nepeBo/a 1eI0ro Yucia u3 JAeCITUIHON
CUCTEMBbI CUUCIICHUS B P-U4HY10.
[lepeBo KOHEUHOM MECATUYHON IpoOU
B P-uunyro. JIBonuHasi, BOCbMepUUHast
Y [IECTHA/IIATEepUYHAs CUCTEMBI
CUMCJICHUS, CBSI3b MEXKTY HUMH.
Apudmernueckne onepannu

B ITO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS.
Tpouunas ypasrHogeuleHHAs cucmema
cuucaenus. [{8oudHo-0ecamuynas
cucmema CHucieHusl.

Konuposanue tekcroB. KoaupoBka
ASCII. OgHo0alTHBIE KOJAUPOBKH.
Crangapt UNICODE.

Komuposka UTF-8. Onpenenenue
nH()OPMAITMOHHOTO 00beMa TEKCTOBBIX
COOOIIICHHIA.

KoaupoBanue nzodpaxxenuii. Onenka
UH(}OpMAaLIMOHHOTO 00BEMA
rpauYecKuX JaHHBIX TPH 3aJaHHBIX
pa3pelIeHUH U TITyOUHE KOJAUPOBAHUS
uBeta. [[BeToBbie Mogenu. BekropHoe

Y TIECTHAIIATCPUIHON CHCTEMaMH
CUHCIICHUS.

BBITIONHATH CITOKEHHUE U BHIYUTAHUE
YUCEJI, 3aMMCAHHBIX B JIBOUYHOM,
BOCBMEPUYHOW U MIECTHAALATEPUIHON
CHUCTEMaX CUUCIICHHSI.

OcyliecTBIsATh KOJUPOBAHUE TEKCTOBOU
UH(OpPMALIMH C TIOMOIIbIO
KOJMPOBOYHBIX TAOJIHII.

Omnpenensats HHOOPMAITMOHHBINH 00BEM
TEKCTOBBIX COOOIIEHUI B pa3HBIX
KOJMPOBKaX.

Boraucnists pa3mep 11BETOBOM NAIUTPHI
0 3HAYEHUIO0 OMTOBOM TTYOMHBI IIBETA.
Omnpenenste pazmMepsl rpapuuecKkux
(haiiIoB MPU U3BECTHBIX PA3PEIICHUU U
TIIyOMHE KOJTUPOBAHUS 11BETA.
Boruucnsats nHGOpMALIMOHHBIN 00BeM
1u(pOBOM 3BYKO3AIKCH T10 YaCTOTE
JTUCKPETU3aLlMU, TIIYOMHE KOAUPOBAHUS
Y BPEMEHU 3alTHCH.

Ilpakmuueckue padomoi:

1. Jluckpemuszayus epaghuueckoii
uHpopmayuu.

2. uckpemu3sayus 36yko60u
uHgpopmayuu
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KoaupoBanue. @opmartsl rpaduIecKuX
daiinos. TpexmepHas rpaduka.
®pakTanbHas rpaduka.

KoaupoBanue 3Byka. OnieHka
MH(}OPMAIIMOHHOTO 00beMa 3BYKOBBIX
TAHHBIX MPH 3aIaHHBIX 9aCTOTE
JUCKPETU3ALUU U Pa3psAHOCTU
KOJMPOBAHUS

2.2

OcHOBBI anredpbl
JIOTHKHU

14

AnreOpa noruku. [loustue
BbICKa3bIBaHMs. BhICKa3bIBaTENbHbIC
dbopmpbl (ipeaukatsl). KBaHTOpPHI
CYILIECTBOBAHUS M BCEOOIIIHOCTH.
Jlornueckue onepanuu. TaOaHIbI
HMCTUHHOCTHU. JIOTMUECKHE BhIPAKEHUS.
Jlornueckune TOXXaeCTBA.
Jloka3aTenbCTBO JTOTUUECKUX TOXKIECTB
C TIOMOIIIHIO TAOJIUI] HCTUHHOCTH.
Jlornueckue onepanuu U onepanuu
HaJl MHO>KECTBAMH.

3aKoHbI aNreOpbl TOTUKH.
DKBUBAJICHTHBIE MPEOOPa30BaAHUS
JIOTUYECKUX BhIpaxkeHui. Jlornueckue
YpaBHEHHUS U CUCTEMbl YpaBHEHU.
Jlornueckue GyHKIUU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOXKHBIX JIOTUUECKUX
(GYHKUMNA OT KOJIMYECTBA apryMEHTOB.
[TonHbIE CUCTEMBI JIOTUYECKHUX

[TpuBOAUTH PUMEPBI JIEMEHTAPHBIX

U COCTaBHBIX BBICKA3bIBAHUM.
Pa3znuuath BbICKa3bIBAaHUS U IPEIUKATHL.
VY cranaBaMBaTh CBA3b MEXKIY alnreOpou
JIOTHKHU ¥ T€OpUEH MHOXKECTB.
BreraucnsaTh 3Ha4eHHST TOTHYECKIX
BBIPQKCHH C JIOTHYECKUMHU
olepaluusMi KOHBIOHKIIUH,
IN3BIOHKIINY, THBEPCUU, UMILIMKALINY,
HKBHUBAJICHITHH.

[IpoBoaNTH aHANN3 TaOIULl HCTUHHOCTH.
CrpouTth Ta0aMILIBI HCTUHHOCTH
JIOTUYECKUX BBIPAXKEHUU.
OcymiecTBIsATh YKBUBAJICHTHbBIE
npeoOpa3oBaHus JIOTHYECKUX
BBIPAYKEHUI C UCIIOJIb30BAHUEM 3aKOHOB
anreOphl JTIOTUKH.

Ocy1ecTBIAATh MOCTPOEHUE
JIOTHYECKOT'0 BBIPAXKEHUS C JaHHON
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(G yHKIUH.

Kanonunueckue popMbl Iorndeckux
BbIpakeHU. COBEpILICHHBIE
JU3BIOHKTUBHBIE U KOHBIOHKTUBHBIC
HOpMaJIbHbIE (POPMBI, AIITOPUTMBI UX
MOCTPOEHUS 1O TAOIUIE UICTUHHOCTH.
Jlornueckue 31EMEHTHI B COCTaBe
koMmnbroTepa. Tpurrep. Cymmarop.
MHoropa3psiaaslii CymMmaTop.
[TocTpoeHne cxem Ha JIOTHYECKUX
AJIIEMEHTAX 1O 3aIaHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3aIKCh JJOTUYECKOTO
BBIPAXEHUS 110 JIOTUYECKOU CXemMe

Ta0aUIEe UCTUHHOCTH U €0
YIIPOILLEHHUE.

Pemate npocteie noruueckue
YPaBHEHHS U CUCTEMbI YPaBHEHUI.
XapakTepru30BaTh JOTUUECKUE
AJIEMEHTHI KOMIIBIOTEPA.

[TosiIcHATH YCTPOMCTBO CyMMaTOpa

U TpUITEpA.

3anuceIBaTh JIOTHYECKOE BBIPAKEHUE
IO JIOTUYECKOM CXEME.

Ctpouthb cXeMbl Ha JIOTUYECKHUX
AJIEMEHTAaX 10 33JaHHOMY JIOTUYECKOMY
BBIPAKEHMUIO.

Ilpakmuueckue pabomoi:

1. Ilocmpoenue u ananuz madauy
UCTMUHHOCIU 8 MADIUYHOM NpoYyeccope

2.3

Komnbrorepnas
apudmeTnka

[IpeacraBneHue LEbIX YUCEN B MaMSATH
KoMIbloTepa. OrpaHUYEeHHOCTh
JIMara3oHa YKCell Py OrPaHUYCHUHN
KOJIM4eCTBa pa3panos. [lepenonHenue
pa3psAIHON CeTKU. be33HakoBbIE U
3HAKOBBIC JJaHHBIC. 3HAKOBBIN OUT.
JIBOUYHBIN JOMOJIHUTEILHBINA KOJI
OTPHULIATEIbHBIX YHCEIL.

[ToOuTOBBIC JIOTUYECKUE ONEPALIHH.
Jlornueckuid, apupmMeTudecKui

1 nukamdeckuit casuru. [udpoBanue

[TonyyaTh BHyTpEHHEE MPE/ICTaBICHUE
LETIBIX Y BEIIECTBEHHBIX YHUCEI

B [IaMATU KOMIIBIOTEPA; OMPEAEIATh
10 BHYTPEHHEMY KOAY 3HaY€HHE YHCIIA.
XapakTepu3oBaTh 0€33HaKOBbIE

Y 3HAKOBBIE JaHHBIE.

[TosicHSITh IOPSIIOK BBITIOJHEHUS
apruMETHUUECKUX Omepaluil ¢ HeIbIMU
Y BEILIECTBEHHBIMU YHCIIaMU

B IIPOLIECCODE.

[IpumeHsTh MOOUTOBBIE JTIOTHYECKUE
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C MOMOIIIBIO TOOMTOBOM Olepanuu
«uckioygaromiee Iy .

[IpencraBneHne BEMIECTBEHHBIX YHACEN

B MaMSTH KOMITIbIOTEpA. 3HAvaIas 4acTh
Y MOPSIIOK YKncia. J(uarna3oH 3Ha4eHUM
BEIIECTBEHHBIX uncel. [Ipodiempl
XpaHEHUSI BEILIECTBEHHBIX YHCEN,
CBSI3aHHBIE C OTPAHMYEHUEM KOJIMUECTBA
pa3psaoB. BeinosiHeHue onepanui

C BEIICCTBEHHBLIMH UHCJIaMHU,
HAKOIUJICHHE OITMOOK IMPY BBEIYHCICHUIX

OTIEpaIINH.
XapaKkTepu30BaTh NPECTABICHUE

Y XpaHEHUE B MaMsITH KOMIIBIOTEpa
BEIIECTBEHHBIX YHUCEIL.

[TosICHATH TPUYMHBI HAKOTIJICHUS
OLITMOOK MPH BHIYUCICHUSIX

C BEIIECTBEHHBIMU YHCIIAMHU.
Ilpakmuueckue pabomot:

1. H3yuenue nopaspsaono2o mawunHo2o
npeocmasieHus Yeavlx U 6euecmeeHHblX
yucern

Hroro no pazneny

40

Pazgen 3. AinropurMbl 1 MIPOrpaMMHP OBaHHE

3.1

BBenenue
B IPOrPaMMHUPOBAHUE

16

OmnpeneneHue BO3MOXKHBIX pe3yJIbTaToOB
paboThl IPOCTEUILINX AT OPUTMOB
YIIPaBJICHHSI HCTIOTHUTEISIMH

Y BBIYUCIIUTEIBHBIX aITOPUTMOB.
OmnpezneneHne UCXOIHBIX JaHHBIX,

IpU KOTOPBIX aJITOPUTM MOXKET JaTh
TpeOyeMblil pe3ynbTar.

OTanbl pemeHus 3aad Ha KOMIBbIOTEpE.
HNHcTpymMeHTanbHbIE CPEACTBA:
TPaHCIATOP, OTIAAUUK,
npodunrpoBiuK. KoMnumsius

Y MHTEpIpETaLUs IPOrpaMM.
BupTtyanbHble MalllvHBbI.
HuterpupoBaHHas cpeia pa3paboTKu.

BoiscHATH pe3ynbTatr paboThl
aNropuTMa JJisl UCIIOJIHUTENS

MIPU 33JIaHHBIX UCXOJIHBIX IAHHBIX,
OTpeIesATh BO3MOXKHBIE UCXOJIHBIC
JAHHBIE JUIsI U3BECTHOT'O PE3ybTaTa.
[IpuBOOUTH MPUMEPHI ANTOPUTMOB,
COZIepKaIUX MOCIIEI0BATENbHBIE,
BETBSAIIUECS U [IUKINYECKUE CTPYKTYPHI.
AHaIM3UPOBATh IUKIUYECKUE
QITOPUTMBI 111 UCTIOJTHUTEJIS.
BriiensaTe 3Tansl penieHus 3a1auu
Ha KOMIIBIOTEPE.

[TOSICHATB CYIIHOCTH BBIIEIEHHBIX
ATaIloB.
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Metoibl OTHaAKH TPOTPAMM.
Hcnonp30BaHue TpacCUPOBOUYHBIX
tabymil. OTaa0YHBIA BHIBOJ.
[TomaroBoe BbINOJIHEHNE POTrPAMMBI.
Touxku ocranosa. IIpocmoTp 3HaueHUN
MIEPEMEHHBIX.

SA3bik mporpammupoBanus (Python,
Java, C++, C#). Tunsl 1aHHBIX:
L[EJIOYUCIIEHHBIE, BEIICCTBCHHBIE,
CUMBOJIbHBIE, JJOTHYECKHE. BeTBICHUS.

CnoxHbie YyCJIOBHAL. I_[I/IKJ'H:I C YCJIOBHUCM.

[{1KJIBI IO IEPEMEHHOM.
B3anmo3amMeHsIeMOCTh Pa3TUYHbIX
BUJIOB LIMKJIOB. IHBapHUaHT IUKJIA.
CocraBieHue UKIa C UCIIOIb30BaHUEM
3apaHee ONpeeIeHHOr0 NHBapHaHTa
UKJIA.

JloKkyMeHTHpOBaHuUE MPOrpaMM.
Hcnonb30BaHME KOMMEHTAPHEB.
[TonroroBka onuvcanusi MpOrpaMMbl

Y MHCTPYKLHH JIJIS1 IOJIb30BATEIIS.
AnroputMbl 00pabOTKH HATypaTbHBIX
YU Cell, 3aMCAaHHBIX B TO3UIIUOHHBIX
CUCTEMaX CUUCIICHHS: pa30HEeHHE
3aMKCH YKciia Ha OTACNbHbBIC TUDPHI,
HaXO0XJAECHUE CYMMBI U IIPOU3BEICHHUS
1idp, HAXOXKJICHUE MaKCUMAJILHON

OTnaXuBaTh MPOTPAMMBI C TTOMOIIHIO
TPacCCUPOBOYHBIX TAOIIHI]

U C UCTIOJIb30BAaHUEM BO3MOXKHOCTEMN
OTJIaTIMKa CPebl TPOTPaMMHUPOBAHUS.
CocTaBisATh JOKYMEHTALIUIO

Ha TIPOrpaMMy.

PaspabarbeiBaTh 1 pearm30BbIBATh

Ha SI3BIKE MPOTPAMMHPOBAHHSI
aJITOPUTMBI 0OPAOOTKH IETBIX YHUCEN,
B TOM YHCJIC TIEPEOOPHBIE AT OPUTMBI.
Pa3pabarsiBaTh mporpamMmbl

JU1s1 00pabOTKHU JJAHHBIX, XPAHSAIIUXCS
B TEKCTOBBIX (paiiax.

Ilpakmuueckue padomuwi:

1. Bvioenenue u oopabomra yughp
Yeno2o YUCia 8 pa3iudHblX CUCEMAX
CUUCTIEHUSL C UCNOIb30BAHUEM ONEPpaAYyUlL
YenouUCTIeHHOU apu@dmMemuKu.

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

8 atinax
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(MUHUMAaTBHOWN) LU PBHIL.
HaxoxaeHue Bcex MpOCThIX YUCET

B 3aJlaHHOM Auana3one. [Ipeacrasienue
4KClia B BUJIe Habopa MPOCThIX
COMHOXUTENICH. AJTOPUTM OBICTPOTO
BO3BEJICHUS B CTCIICHD.

O6paboTka TaHHBIX, XPAHSIIITUXCS

B (paitmax. TeKCTOBBIE U TBOMYHBIC
¢aitnbl. DaitoBbie IEpeMEHHbBIE
(daitmoBeie ykazarenn). Utenue

u3 (aitna. 3anuce B aiin

3.2

BcnomorareapHbie
AITOPUTMBI

Pa3Ouenue 3amaun Ha mmoa3agadu.
[Toamporpammsl (Iporeaypsbl

u ¢pyakuun). Pekypcus. PekypcuBHbie
00BeKTHI (PppakTansl). PexypcuBHbie
MPOLEYPHI ¥ (PYHKITUH.
Hcnonb30BaHue CTEKA AJI OPraHu3aluu
PEKYPCHBHBIX BBI30BOB.

Hcrnonp30Banue cTavgapTHOU
OMOIMOTEKH SA3bIKAa IPOrPAMMHUPOBAHUS.
[Toaxrouenme OMOIMOTEK
IOAIPOrpaMM CTOPOHHUX
nponsBoauTened. MoayIbHbIA PUHIUI
MOCTPOEHUS TPOrpaMM

Pa30uBaTh 3a1auy Ha MO/A3a/1a4U.
OdopMITATh TOTUYECKU LETOCTHBIE
WJTU TIOBTOpSIOIIUECsS pparMeHThI
MporpaMMbl B BUIE TTOAPOTrPAMM.
[TOsICHATB CYIIIHOCTh PEKYPCUBHOIO
aNropuTMa.

HaxomuTs pexypcruBHBIE 00BEKTHI
B OKPYKAIOIIEM MUDE.

Onpenenste pe3ysbTar padoThI

IPOCTOr0 PEKYPCUBHOIO AT OPUTMA.

Hcnonb3oBaTh CTaHAApTHBIE
OMOJIMOTEKU MOANPOrpamMM si3bIKa
MpOrpaMMUPOBAHUS, OUOINOTEKH
CTOPOHHHX ITPOU3BOIUTEIIEH.
[TpruMeHsSTh MOAYIBbHBIN TPUHITUTI
pH pa3pabOTKe MPOTrpPaMM.
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Ilpakmuueckue pabomet:

1. Hcnonvzosanue noonpoepamm
CMAaHOapmuol OubIUOmMeKU s3vIKa
NPOSPAMMUPOBAHUSL.

2. Pazpabomka noonpoepamm.

3. PexypcusHuvle noonpozpammol.

4. Mooynbhbiii npuHyun noCmMpoeHus
npozpamm

3.3

YucreHHbIe METOIbI

Yucnennsle MeToabl. ToyHOE

U IpUOJIMKEHHOE PEIICHUS 3a/1auu.
UucrieHHbIE METO/IbI pelIeHuUs
ypaBHEHHUI: MeTo iepedopa, METO
MOJIOBUHHOT O AiesieHust. [Ipubnrkennoe
BBIYHCIICHUE JJTUH KPUBBIX.
Boruucnenue miomanei puryp

C TIOMOILBIO YHUCIEHHBIX METO/IOB
(MeTon MpSAMOYTOJIbBHUKOB, METOJ]
Tpaneuuii). [Touck makcumyma
(MuHUMYMa) PYHKIIUUA OJTHON
NEePEMEHHONU METOAOM MOJIOBUHHOTO
JICJICHUS]

[TosicHATH PUHIUIIBI pabOThHI
YUCJICHHBIX METOJIOB, PA3HUILY
MEXIY TOUYHBIM U TPUOIMKEHHBIM
PEIICHUSIMU BEIYUCITUTETBHBIX
3ajay.

Pa3pabarbiBaTh 1 OTJIAXKUBATH
MIPOTPaMMBbI, PEATTU3YIOIINE
YUCJICHHBIE METOJIbI PEIICHUS
ypaBHEHUH, TPUOTMKEHHOE
BBIYHCIICHUE JUTUH KPUBBIX

U Tuioniaien Gpuryp, moucKk MakCuMyMma
(MuHMMYMa) QYHKIIUUA OJTHOM
IIEPEMEHHOM.

Ilpakmuueckue pabomot:

1. Yucnennoe pewienue ypasHeHuul.
2. [lpubnusicennoe sviyucienue OIuH
Kpuswlx u niowjaoeu guayp.

3. llouck maxcumyma (MuHuUMyMa)

@yHKYUU
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3.4 | Anroputmbl 00paboTKH 3) OOpaboTKa CUMBOJIbHBIX JTAHHBIX. Hcnonb30BaTh BCTPOECHHBIE ()YHKIIUH
CUMBOJIbHBIX JIaHHBIX Berpoennsie GyHKINM sI3bIKa A3bIKA IPOrPaMMUPOBAHUS

IpOrpaMMHPOBAHUS 11 00pabOTKH TU1s1 00paOOTKH CUMBOJIBHBIX

CUMBOJIbHBIX CTPOK. AJITOPUTMBI CTPOK.

00pabOTKHU CUMBOJIBHBIX CTPOK: Pa3pabaThiBaTh U OTIIAKUBATh

MOJICYET KOJIMYECTBA MOSBIICHUN MPOrpPaMMBbl, PeATU3yIOIINe

CHMBOJIa B CTPOKE, pa30MEHNE CTPOKU TUIIOBBIE AITOPUTMBI 00pabOTKH

Ha CJIOBa 110 IPOOEIbHBIM CUMBOJIAM, CUMBOJIbHBIX JIaHHBIX H

MOUCK MOACTPOKH BHYTPH JTaHHOU a BBIOPaHHOM SI3BIKE

CTPOKH, 3aME€Ha HAUJEHHOM MOACTPOKU | IPOrpaMMHUPOBAHUSL.

Ha JIpYryro cTpoky. ['eHepanus Bcex [TpeoOpazoBbIBaTH UKCIIa

CJIOB B HEKOTOPOM aji(aBUTE, B CUMBOJIbHYIO CTPOKY

YIOBJIETBOPSIIOIIMX 33JaHHBIM 1 00paTHoO.

orpanndeHusiM. [IpeobpazoBanue uncna | Ilpakmuueckue padomet:

B CUMBOJIbHYIO CTPOKY U 0OpaTHO 1. Ilocumeonvnas obpabomka cmpok.
2. Obpabomra cmpok
C UCNOIL308AHUEM DYHKYUU
CMAaHOapmuou OUOIUOMEKU SA3bIKA
NPOSPAMMUPOBAHUSL.
3. I'enepayus ecex cnos,
Y0081emeopAWUX 3A0AHHOM)
yenosuro

3.5 | Anroputmbl 06paboTKH 10 MaccuBsbl 1 ocaeq0BaTEIbHOCTH IIpuBOIMTE MPUMEPHI OTHOMEPHBIX

MacCcCHUBOB

yncen. Berauciaenue 0000 eHHBIX
XapaKTEPUCTUK AJIIEMEHTOB MacCHBa
WJIM YHCJIOBOM ITOCJIE0BATEIHLHOCTH
(CyMMBbI, TPOU3BENICHUS, CPETHETO

Y IBYMEPHBIX MaCCUBOB.
[IpuBOIMTE MpUMeEPHI 3a/1a4

13 MOBCEAHEBHOM JKU3HH,
IIPEANOJIArarONX UCTIOIb30BaHUE
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apu(MeTHIeCKOro, MUHUMAIBHOTO
Y MaKCUMAaJIbHOI'O 3JIEMEHTOB,
KOJINYECTBA 3JIEMEHTOB,
YIOBJIETBOPSIIOIIMX 33JAHHOMY
ycioBHI0). JIMHEHHBIN TOUCK
3aJJaHHOTO 3HAYCHHS B MAaCCHBE.
CopTupoBKa OJTHOMEPHOTO MacCHUBA.
[IpocThie METOIBI COPTHUPOBKU
(MeTon my3bIpbKa, METOJ] BBIOOpA,
COPTHUPOBKA BCTABKaAMM).
CopTupOBKa CIUSHUEM.

beicTpas copTUpOBKa MaccuBa
(aroput™ Quickcort).

JIBOMYHBIN ITOMCK B OTCOPTUPOBAHHOM

MacCHUBe.

JIBymMepHbIE MacCUBBI (MATPUILIbI).
AnroputMmbl 00pabOTKH ABYMEPHBIX
MAaCCHBOB: 3aI10JTHEHUE ABYMEPHOTO
YHCJIOBOI'0 MAacCHBa M0 33JaHHBIM
IpaBUjIaM, TIOMCK HJIEMEHTa

B IBYMEPHOM MAaCCHUBE,
BBIYHCIIEHUE MAaKCUMYyMa
(MUHUMYMa) U CYMMBI 3JIEMEHTOB
JIBYMEPHOI'O MAacCHBa, IEPECTaHOBKA
CTPOK M CTOJIOIIOB IBYMEPHOI'O
MaccuBa

MAaCCHBOB.

Pa3pabaTbiBaTh U OTJIQXKUBATh
IIPOrpaMMBbl, PeaIU3YIOIINE TUITIOBBIC
ITOPUTMBI 00PaObOTKH OJTHOMEPHBIX
U JIByMEPHBIX MAaCCHBOB, Ha BEIOPAHHOM
SI3BIKE TIPOTPAMMHUPOBAHUS.
Paspabamuieams npocpammuol

OJis1 peueHust nPOCmuvlX 3a0a4 AHAIU3A
OAHHBIX.

Ilpakmuueckue pabomot:

1. 3anonnenue maccusa.

2. Bviuucnenue 060o6uiennvix
Xapaxkmepucmux Maccusa (Yuciosotl
noC1e008amelbHOCHU).

3. Iouck MuHuManbHO20
(MaxKcumMaibHO20) d1eMeHmMa 8 YUCI080M
maccuee.

4. Jlunetinwvlil nOUCK 3A0AHHO20
3HAYEHUs 8 MACCUBE.

5. Ilpocmoie memoowl copmuposxu
maccusa.

6. hvicmpas copmupoeka maccuea.

7. JIsouunwlii nouck.

8. Obpabomka mampuy.

9. Ananuz oannvix

Hroro no pazneny

44
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Paznen 4. UndpopMannoHHbIe TEXHOJIOTMH

4.1 | O6paboTKa TEKCTOBBIX 6 TekcToBBIN MPOLIECCOP. PazpabartbiBaTh CTPYKTYpPY JOKYMEHTA.
JTIOKYMEHTOB PenaktupoBanue u ¢popMaTHpOBAHHE. Hcnonb30BaTh CpeicTBa aBTOMATHU3AIAH

[TpoBepka opdorpaduu ¥ rpaMMaTHKU. | TIPU CO3JIaHUU JOKYMEHTA.
CpenctBa Mmoucka U aBTO3aMEHBI [IpumeHsTh npaBuia MUTHPOBAHUS
B TEKCTOBOM IIPOIIECCOPE. HMCTOYHHUKOB ¥ 0(hOpMIICHUS
Hcnonbs3oBanue cTuiei. OoubmorpadIECKux CChUIOK.
CTpyKTypupOBaHHbIE TEKCTOBbBIE [IpyHUMAaThH yyacTue B KOJJIEKTUBHOM
TOKyMeHTbl. CHOCKH, OTJIaBJICHHE. paboTe HajJ TOKYMEHTOM.
KonnexktuBHas pabota ¢ ToKyMeHTaMH. | BbIMomHATH HA00p U MPOCTYIO BEPCTKY
HNHCTpYMEHTHI pelieH3u POBaHUS MaTEMaTUYECKUX TEKCTOB.
B TEKCTOBBIX Ipoueccopax. O6naunsie | Ilpakmuueckue paoomol:
cepBuchl. Jlenoas nepenucka. Pedepar. | I. Bepcmka doxymenmos
[TpaBmia MUTHPOBAHUS NCTOUHUKOB H C MamemMamuyecKumu Qopmynamu.
oopmiieHns: OudIMOrpaduIecKux 2. MuozcocmpanuuHvle 0OKyMeHmbL.
ccbiiok. OdopMiieHUE CIIUCKa 3. Konnexmuenas paboma
mutepatypbl. Cmanoapmeol ¢ OOKyMeHmamu
oubmocpaguueckux onucanuil.
3HaKOMCTBO C KOMITbIOTEPHOU BEpCTKOU
TekcTa. TeXHUYecKue Cpe/ICTBA BBOIA
TekcTa. Crelnuain3upoBaHHbIE CPEJICTBA
PEIAKTUPOBAHUS MATEMATUYECKUX
TEKCTOB

4.2 | Ananu3 TaHHBIX 8 AHnanmu3 nanHbIX. OCHOBHBIC 3a7a4u [TpuBOAUTH IPUMEPHI 3a/1a4 aHATH3a

aHAJIN3a TaHHBIX: TPOTHO3UPOBAHUE,
KJaccudukarus, Kiactepusanus,
aHaJIN3 OTKJIOHEHUI.

JaHHBIX.
IToscHATh HaA IpUMeEpax
[IOCJIEI0BATENILHOCTD PELICHUS 3a1a4
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[TocrmeqoBaTEMBPHOCTD PEIICHUS 3a7a9
aHaJIi3a JIaHHBIX: COOP MEPBUYHBIX
JAHHBIX, OYMCTKA U OIIEHKA Ka4ecTBa
JIAaHHBIX, BEIOOP W/WJIN TTOCTPOCHHE
MOJIENH, MPeoOpa30BaHKUE JaHHBIX,
BU3YaJIU3allnsl TaHHBIX, HHTEPIPETALIHSI
pe3ynbTaroB. [IporpamMmMmHuble cpeacTBa
U UHTEPHET-CEPBUCHI JIs1 00pabOTKH

W TIPEJICTaBIICHUS JaHHBIX. bonbive
naHHble. MammHHOEe 00y4YeHue.
HUnmennekmyanvHulil aHaiu3 OAHHUIX.
AHanu3 TaHHBIX C TOMONIBIO
AJIEKTPOHHBIX Tabnuil. Beruucienue
CYMMBI, CpeIHET0 apu(hMeTUIECKOro,
HanOOJBIIETr0 (HAMMEHBIIIET0) 3HAYCHUS
nuana3oHa. Beraucienue

K03 HUIMEHTA KOPPEISIINH IBYX PSIOB
naHHbIX. [TocTpoeHne cTon0UYaTHIX,
JMHENYaThIX U KPYTOBBIX IUArPAMM.
[TocTpoenue rpadukoB QPyHKIIHA.
[TonGop nuHWYM TpeH A, pelieHue 3a1aq
MIPOTHO3UPOBAHMSI.

YuciieHHOEe peleHne ypaBHEHU N

C TIOMOIIIbIO TTOA00pa mapameTpa.
OnTuMu3aIms Kak MOUCK HAMITy4IIIEro
pelIeHHs B 33JJaHHBIX YCIIOBUSX.
[leneBast GpyHKIMS, OTPaHUYCHUS.

aHaJM3a TaHHBIX.
PemaTte mpocThie 3a1aun aHanM3a
JAHHBIX C TTIOMOIIIBIO AJICKTPOHHBIX
TabuII.

Hcnonb30BaTh COPTUPOBKY M (PHITBTPHI.
Hcnonws3oBare cpeacTna Ae10BOM
rpaduKu AJi HArJISIAHOTO
NpEe/ICTaBJICHUS JaHHBIX.

Pewmats npocTeie pacdyeTHbIe

Y ONITHMU3AIUOHHBIC 33/1a4H C
MTOMOIIBIO YJIEKTPOHHBIX TAOJIHII.
Ilpakmuueckue pabomoi:

1. Ananu3z 0auHvix ¢ NOMOUBIO
IEeKMPOHHBIX MAbIUY.

2. Haznaonoe npeocmasnenue
pe3yibmamos Cmamucmuyeckou
0bpabomku OaHHbIX 8 8Ude OUACPAMM
cpeocmeamu peoaKkmopa 31eKmpOHHbIX
maoauy.

3. I[loo6op nunuu mpenoa,
NPOCHO3UPOBAHUE.

4. Yucnennoe pewenue ypasnenuu

¢ noMoWbio nodbopa napamempa.

5. Pewenue 3a0auy onmumu3ayuu

C NOMOWBIO 2NIEKMPOHHLIX MAO.IuUY
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JlokasibHbIE U TJI00AJIEHBI MUHUMYMBI
neneBoi Gynkiuu. Pemenue 3amau
ONTUMHU3ALUHU C TTOMOIIBIO
AIICKTPOHHBIX TAOIHIY

Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136
YACOB IIO ITPOI'PAMME
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11 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3liesioB U TEM [IporpammHoOe conepxaHue
n/m 4acoB oOy4arommxcs

y4e0HOro mpeMeTa

Pasznen 1. Teopernueckue ocHOBbI HHGPOPMATHKH

1.1

Nudopmarms
¥ THGOPMAIMOHHEIC
MPOLIECCHI

10

Teopernueckue MOAXO/IbI K OLEHKE
KOJIMY€eCTBa HH(OpMAIIUU.

3aK0H aAIUTUBHOCTH WH(OpMAITIH.
dopmyna Xaptiu. Madopmarus

1 BepoATHOCTh. Dopmyina [lleHHOHA.
AJITOPUTMBI CKATHsl JTAHHBIX. AJITOPUTM
RLE. Anroputm Xaddpmana. Anropurm
LZW. AIropuT™MBbl CKaTHsl TAaHHBIX

C IOTepsAMU. Y MEHBIIIEHUE TITyOUHBI
KOJAupoBaHus 1BeTa. OCHOBHbBIE UJIEU
anroput™moB cxartust JPEG, MP3.
CKopocCTh Tiepeayu JaHHBIX.
3aBUCUMOCTh BPEMEHHU TMepeiaun

oT nH(pOpPMAITMOHHOTO 00bEMa TAHHBIX
Y XapaKTEPUCTUK KaHAJIa CBSI3U.
[IpuynHBI BOSBHUKHOBEHUS OIIMOOK
npu nepeaayde naHHbix. Kospl,
MO3BOJISIIOIIME OOHAPY>KUBATh

Y UCTIPABIISATH OIIMOKY, BO3HUKAIOIIINE
IIpU Niepeayde NaHHbIX. PaccrosHue
XsmmuHra. Konuposanue

¢ moBTOpeHHEeM OMTOB. KosbI

XapakTepru30BaTh pa3IMuHbIE
TEOPETHUYECKUE MOAXO0/IbI K OLICHKE
KOoJIM4ecTBa nH(pOpMaIuu.

OnuceIBaTh U3y4aeMBbIE alIr OPUTMBI
CKaTus JIaHHBIX, CPABHUBATH
pe3yNbTaThl UX padOTHI.

Pemate 3anaun Ha onpeneneHue
BPEMEHH MEPEIavU TAHHBIX M0 KaHAIY
CBSI3U C U3BECTHBIMH XapPaKTEPUCTUKAMHU.
[TosicHATH IPUHITUTIBI OOHAPYKEHUSI

Y WCTIpaBJIEHUsI OIMOOK MpH Mepeaade
JAHHBIX C TTIOMOILbIO
MOMEX0YCTONYUBBIX KOOB.

[TosiCHATH 3HAYEHUE MMOHSITUI
«CHCTEMAy, IIOACUCTEMAY,
«CUCTEeMHBIN 3P herTy,

«YTIPABJICHHUEY; 3HAUCHHE 00PaTHOMN
CBSI3U JUISl JOCTHKECHUS LIETU
YIPaBIICHUSL.

Ilpaxkmuueckue pabomot.

1. Coicamue OaHHbIX ¢ NOMOWDBIO
aneopumma RLE.
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X3MMMUHTA.

Cuctembl. KOMIIOHEHTBI CUCTEMBI U UX
B3auMmozeiicteue. CucreMHsbiit 3G dexT.
VYpasnenue kak UHPOPMAITMOHHBIN
nporiecc. ObpatHasi CBSI3b

2. Corcamue OaHHBIX ¢ NOMOWDBIO
aneopumma Xagppmana.

3. Corcamue oanHbIX ¢ nomepsamu
(ancopummor JPEG, MP3).

4. Ilomexoycmotiuusvle KoOvl

1.2

MonenupoBanue

Mogenu u monenupoBanue. Llenb
MOJICTTUPOBAHUS. AICKBATHOCTD
MOJIEIT! MOJICTTUPYEMOMY OOBEKTY
WJIM TIPOLIECCY, eI MOAEIUPOBAHUS.
dopManu3anus NpUKIAIHbIX 33/1a4.
[IpencraBnenue pe3yabTaToB
MOJICTMPOBAHUS B BUJIE, YIOOHOM

JUJIS1 BOCITPUSITHS UEJIOBEKOM.
['pacduueckoe mpencraBiieHUe JaHHBIX
(cxembl, TaOIUIBL, TpaUKN).

['padb1. OcHOBHBIC TTOHATHS. BHb
rpadoB. Onucanue rpadoB ¢ MOMOIIbIO
MaTpHIl CMEXHOCTH, BECOBBIX MaTpHII,
CIIMCKOB CMEXHOCTH. Perenne
AITOPUTMUYECKUX 3a/1a4, CBSI3aHHBIX
C aHaIM30M IpadoB (TOCTPOCHUE
ONTUMAJIBLHOIO IMYTH MEX]1y BEpIIMHAMU
rpada, onpeereHre KOJIM4ecTBa
Pa3IMYHBIX MYTEeH MEXAY BEpIIMHAMU
OPUEHTHPOBAHHOT O ALUKINYECKOTO
rpada).

JlepeBbsi. bunapnoe nepeBo. [lepeBbs
noucka. CriocoObl 00X0/1a AepeBa.

OnpenensiTe NOHATUS «MOJETbY,
«MOJEIINPOBAHUEY.
KnaccuduuupoBars mogenu

110 33JAaHHOMY OCHOBAHHIO.
OnpenensaTs Uenb MOAEIUPOBAHHUS

B KOHKPETHOM CJIy4ae.

[IpMEHATH aNrOpUTMBI HAXO0XKICHUS
KpaTyalIlnX IIyTeN MEXy BEpPIINHAMUA
OpPUEHTUPOBAHHOIO rpada.
[TprMeHSTh aIropuTMbl ONPEACICHUS
KOJIMYECTBA PA3IMYHBIX IYTEH MEKIY
BEPIIMHAMHU OPUEHTUPOBAHHOTO
aIMKJIMYeCcKOro rpada.

[IpuBOINTE IPUMEPHI UCIIOIB30BAHUS
JiepeBbeB U TpaoB MpHU ONMHUCAHUU
O00BEKTOB U MPOLIECCOB OKPYKAIOIIEr0
MUpa.

Ctpouts nepeBo nepedbopa BapuaHTOB.
XapakTepu30BaTh UTPY KaK MOJEIb
HEKOTOPOH CUTYallUH.

JlaBath onpeneneHue BIUTPBILIHON
CTpaTeruu.

OnuceIBaTh BBIMTPBILIHYIO CTPATETUIO
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[IpencraBienre apupMeTUYECKUX
BBIPQKEHUH B BUJIE JIEPEBa.
JIucKpeTHBIC UTPHI JBYX UTPOKOB

¢ mosHo# nH(popMammeit. [Toctpoenne
nepeBa nepebopa BapuaHTOB, OMMCAHNE
CTpaTeruy UTPhl B TAOTUIHON (popme.
BBIMTpEITITHBIC U TTPOUTPHITITHBIC
MO3UIIMU. BBIMTPEINTHBIEC CTPATErUH.

CpCI[CTBa HCKYCCTBCHHOI'O MHTCJIJICKTA.

CepBuUCHI MAIIMHHOTO MTEPEBO/IA

Y pacno3HaBaHUsl YCTHOM PEUH.
KoruutuBHbIE CEPBUCHI.
Wnentudukanus 1 mouck
U300paK€HUH, pacro3HaBaHUE JIULI.
Camo00yJaronuecs CUCTEMBI.
HckycCTBEHHBI HHTEIUIEKT

B KOMITBIOTEPHBIX UT'PaX.
Hcnons3oBaHue METOI0OB
VMCKYCCTBEHHOI'O MHTEJIEKTA

B 00yYaroNIMX CUCTEMAX.
Hcnonb3oBanue METOI0B
MCKYCCTBEHHOI'O MHTEIJIEKTA

B poOOTOTEXHUKE. IHTEpHET Belle.
[lepcnekTUBBI pa3BUTHS
KOMIIbIOTEPHBIX HHTEUIEKTYyaIbHBIX
CUCTEM.

Heitponusie cetn

B 33JIaHHOM UTPOBOM cUTyaluu B popme
JiepeBa WM B TaOJMYHON opme.
[ToACHATH NOHATUS «UCKYCCTBEHHBIN
WHTEJUIEKTY», «MAIIMHHOE 00 YUCHHE.
[IpuBOAUTH MPUMEPHI 3a]1a4, PEIIaeMbIX
C TIOMOIIIbIO UCKYCCTBEHHOT'O
WHTEJUICKTA.

Ilpakmuueckue padomot:

1. Ilouck sviuepwiuiHoti cmpame2uu

8 uepe ¢ noHoU UHpopmayuel.

2. Cpeocmea ucKyccmeenHHo2o
uHmeneKkma

Hroro no pasneny

18
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Pa3znen 2. AiropurmMbl 1 NpOrpaMMHpP OBaHUeE

2.1 | DnemeHTHI TEOpUU 6 dopMan3anys MOHATHUS aJTOPUTMA. [10SICHATH IOHATHSI «BBIYUCIIATEIbHBIN
JIITOPUTMOB Mamuna TeroprHra Kak yHUBEpCaJIbHAsl | MPOLIECCY, «CIOKHOCTD ajr OPUTMAay,

MOZEJb BEIYUCICHUI. «(PHEKTUBHOCTD AT OPUTMAY.
Tesuc Uepua—Tbrropunra. [TpuBoauTh puMepsl 3HPEKTUBHBIX
OneHka CI0KHOCTH BBIYUCIEHUHN. AJITOPUTMOB.
Bpewms pabotel 1 00bem ucrnoibzyemort | COCTaBIATh MPOrPaMMBbI JIJIs1 MAIIUHBI
IIaMATH, UX 3aBUCHMOCTB OT pazMepa Teropunra.
UCXOAHBIX NaHHBIX. OlcHKa JlaBaThb OLICHKY CJIOKHOCTU U3BECTHBIX
aCUMIITOTHYECKON CII0KHOCTH JITOPUTMOB.
QJIITOPUTMOB. AJITOPUTMBI Ilpakmuueckue padomot.
MOJIMHOMUAIBHOU CJIOKHOCTH. 1. Cocmaenenue npocmoii npocpammuot
[lepeGopubie anroputmsl. [Iprumepbl ons mawiunwvl Telopunea
Pa3IMYHBIX AJITOPUTMOB PEIICHHUS
OJIHOM 3aJ1auM, KOTOPbIE UMEIOT
Pa3IMYHYIO CJI0XHOCTh

2.2 | AITOpUTMBI 28 [Tonck NpoOCTHIX YHCEI B 3aJaHHOM Hcnons30BaTh alnropuT™M «pemieTo

U CTPYKTYPBI JaHHBIX

Jarna3oHe ¢ MOMOIIBIO aJrOpUTMa
«peteTo DpaToceHar.
MHoropa3psiiHbIe 1Ieble YHCa,
3a71aud JUIMHHON apu(pMETHKH.
CrnoBap (accOlMAaTUBHBIE MACCUBBI,
OTOOPaKEHUS ). XII-TaOJIUIIBI.
[TocTtpoenue andaBUTHO-4aCTOTHOTO
cJIoBaps Ui 3aJJaHHOTO TEKCTA.
Crexu. AHAJIN3 IPABUIIBHOCTH
CKOOOYHOTO BhIpakeHUs. Brruncnenue

Opatochena» st morucKa MpOCTHIX
YUCEN B 33ITaHHOM JTUaTla30He.
[TosicHATH IPUHITUTIBEI 00PAOOTKU
MHOTOPA3PSITHBIX MEJTBIX YUCET

Y PeaM30BhIBATH COOTBETCTBYIOIINE
JITOPUTMBI HA SI3BIKE
IPOrpaMMHUPOBAHMUSI.

[TpumeHsTH c0Bapu
(accormaTuBHBIC MACCHUBHI,
oToOpaXkeHus1) B 3a7a4ax o0paboTKu
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apu(pMETUUECKOTO BhIpaXKCHUS,
3alMCaHHOTrO B MOCTPUKCHON hopMme.
Ouepenu. Mcnons3oBanue ouepenu
JUJIs BPEMEHHOT'O XPaHEHUSI TaHHBIX.
Anroputmsl Ha rpadax. [locrpoenue
MHUHUMAJIBHOI'O OCTOBHOT'O JIEPEBA
B3BELICHHOI'O CBSI3HOTO
HEOPUEHTUPOBAHHOIO rpada.
KonnyecTBo pa3imuyHbIX IyTE€H MEXIY
BEpIIMHAMU OPUEHTUPOBAHHOTO
AIMKJINYECKOro rpada. AIroputm
Hevikcrpel. [lepeBbs. Peanuzanus
JIEPEBA C MMOMOIIBIO CCBIIOYHBIX
CTpYKTYp. [|BonuHbIe (OMHApHBIE)
nepebs. [loctpoenue nepena

JUISL 33JTAaHHOTO apu(PMETHIECKOro
BbIpaKeHUs. PEKypCcUBHBIE aTOPUTMBbI
obxoza aepesa. Mcnonb3oBaHue cTeka
U ouepenu Iyl 00Xoja aepena.
JlnHamMu4eckoe mporpaMMHUPOBAHHE KaK
METOJ PELICHHS 33]1a4 C COXPAHEHUEM
IIPOMEKYTOUHBIX PE3YJIBTATOB. 3aJa4H,
pemaeMple ¢ TOMOIIBIO TUHAMUYECKOTO
MPOrpaMMUPOBAHUS: BBIUYHCIICHUE
PEKYPCHUBHBIX ()YHKIIHMA, TOACUET
KOJIMYECTBA BapUAHTOB, 3a/1a4
ONTUMU3AIUU

JTAHHBIX.

BrInonHATE IpOCTON aHaIM3 TEKCTa
Ha €CTECTBEHHOM S3bIKE, B TOM UHCJIE
C HMCMOJIb30BAHUEM PETYJIIPHBIX
BBIPAKCHU.

[TosicHITh TPUHIIUTIBI PAOOTHI CTEKA
U OYepe/id, UCTIOIb30BaTh CTEKH

U o4epen JJIs PEeIICHUS
AITOPUTMUYECKUX 3a/1a4.
Peanu3oBbIBaTh M HMCIOJIB30BATh
JIBOMYHBIE (OMHAPHBIC) EPEBbS

U rpadbl A1 pelieHus 3a1a4
00pabOTKHU JIaHHBIX.

Hcnonb30BaTh TMHAMUYECKOE
MIpOrpaMMHUpPOBaHUE

JIJIS1 BBIYMCIICHUS PEKYPCUBHBIX
GyHKUUMN, TOICUETa KOJTMYeCcTBa
BapUAHTOB U PEIICHUS 3a]1a4
ONTUMMU3AIIUH.

Ilpaxkmuueckue padomeoi:

1. Ilouck npocmvix yucen 8 3a0aHHOM
ouanasome.

2. Peanuzayus evruucnenuu

C MHO20PA3PAOHLIMU YUCTIAMU.

3. Ilocmpoenue angasummno-
YACMOMHO20 C108APsL OJis1 3A0AHHO20
mexcma.
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4. Ananuz mexcma Ha ecmecmeeHHOM
sA3bIKE.

5. Bviuucnenue apugmemuuecxkozo
8bIPAIACEHUS, 3ANUCAHHO20

6 nocm@uKkcHou gopme.

6. Ucnonv3zoeanue ouepeou.

7. Hcnonvzosanue oepesves

0J151 BbIUUCTICHUSL APUPMEMULECKUX
BbIPANHCEHU.

8. Bviuucnenue onunvl Kpamuatiuie2o
nymu medxicoy epuiuHamu epaga
(ancopumm Jletikcmpul).

9. Bviuucnenue pekypcusnvix ¢oynkyuti
C NOMOWBIO OUHAMUYECKO20
NPOCPAMMUPOBAHUSL.

10. [loocuem xonuvecmea 8apuanmos
C HOMOWBIO OUHAMUYECKO20
NpOCPAMMUPOBAHUSL.

11. Pewenue 3a0ay onmumusayuu

C HOMOWBIO OUHAMUYECKO2O
NpPOPAMMUPOBAHUS

2.3

OCHOBBI 0OBEKTHO-
OPUEHTHPOBAHHOT O
POrpaMMHUPOBAHUS

16

[Touste 06 0O BLEKTHO-

OPUEHTHUPOBAHHOM IPOIPAMMHPOBAHUH.

OOBeKTHI M K1accel. CBoiicTBa

1 MeTOAbl 00BEKTOB. OOBEKTHO-
OPUEHTHPOBAHHBIN aHAJIN3.
Pa3zpaboTka mporpamMm Ha OCHOBE

[osicHSATH OCHOBHBIE TIPUHITUITHI
00BEKTHO-OPUEHTUPOBAHHOTO
IPOTPaMMHUPOBAHUSL.
[TpoexTupoBaTh M UCIONB30BAThH
IPOCTHIE KJIACCHI OOBEKTOB.
[TpoexTupoBaTh UEPAPXHUU KIIACCOB
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O00BEKTHO-OPHUEHTHPOBAHHOTO MOAXOA. | JUISl ONMCAHUS MTPEAMETHOM
Wukarncymsiusi, HacleI0BaHue, o0JacTH.
OJIUMOP(PU3M. PazpabateiBaTh IporpamMmel
Cpenpl ObICTpOI pa3pabOTKH IpOrpaMm. | ¢ rpaduueckum uHTEpdeiicom.
[IpoexTupoBanue uHTepderica N3ydars BTOpOU SA3BIK
nosib3oBarels. Vcrmonp30BaHue TOTOBBIX | POTPaMMHUPOBAHUS
YIIPABJIIEMbBIX 3JIEMEHTOB Ilpakmuueckue pabomoi:
JUTsl IOCTpOeHus uHTepdeica. 1. Hcnonv3oeanue 20mogvix K1accos
O0630p SI3bIKOB TPOrpaMMUPOBAHHSL. 8 npozpamme.
[TorsiTe o mapagurmax 2. Pazpabomka npocmoii npo2pammul
MIPOrPaMMHPOBAHUS C UCNONL30BAHUEM KAACCOS.
3. Paspabomka knacca, ucnov3yroue2o
UHKANCyaayuio.
4. Paspabomka uepapxuu Kiaccos.
5. Pazpabomka npocpammoi
¢ epachuueckum unmepgheiicom

Hroro no pazaeny 50
Paznen 3. UudopManmoHHbie TEXHOJIOTHH
3.1 | KommbroTepHo- 8 DTanbl KOMIBIOTEPHO-MATEMATUYECKOTO | BhIIenaTh 3Tanbl KOMIIbIOTEPHO-
MaTEMaTUYECKOE MOJICTTMPOBAHMS: TOCTAHOBKA 3a/1a4H, MaTEMaTUYECKOr0 MOJEITUPOBAHUS
MOJICITMPOBAHUE pa3paboTKa MOJIeTH, TECTUPOBAHUE Y pEaIu30BbIBATh UX C MOMOIIBIO
MOJIETIN, KOMITbIOTEPHBIN MPOrpaMMHOTr0 00ECTICUCHMUSI.
DKCIIEPUMEHT, aHAJIN3 PE3YJIbTaTOB [TosicHATH HEOOXOIUMOCTh U CYIIIHOCTh
MOJIETTUPOBAHMUSL. JTACKPETU3ALNY TTPU PENICHUU
JuckpeTr3anusi mpyu MaTeEMaTUYECKOM | BBIYMCIUTEIBHBIX 33124 C ITIOMOIIBIO
MO/JICJIMPOBAHUH HETIPEPHIBHBIX KOMITBIOTEPOB.

npoiieccoB. MoaenupoBanue BuxkeHus. | Mcmonb30BaTh UMUTAIMOHHOE
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MOI[CJ'IHpOBaHI/Ie OMOJIOrHYECKHX
cucteM. MaTtemaTudeckue MOACIIN
B DKOHOMHUKE. BrIuncnuTeabpHbie
9KCIICPUMCHTEI C MOJCIISIMU.

O6paboTka pe3ynbTaTOB IKCIIEPUMEHTA.

Metoa HaMMEHbIITUX KBAIPaTOB.
OneHka YnCI0BbIX TaApaMETPOB
MOJIETTUPYEMBIX OOBEKTOB

U 1poreccoB. BoccranoBiieHne
3aBUCHMOCTEN MO pe3yJIbTaTam
DKCIEPUMEHTA.

BeposgtHocTHbIE MOaenn. MeToabl
MonTte-Kapino. Umutanronsoe
MozenrpoBanue. CHCTEMBI MaCCOBOTO
00CTy>)KMBaHHS

MOJICTUPOBAHKE, B TOM YHUCJIE
HA OCHOBE BEPOSITHOCTHBIX MOJIETICH.
OOpabaThIBaTh pe3yJIbTaThl
IKCIIEPUMEHTA.

Ilpakmuueckue pabomot.

1. Mooenuposanue osudicerus.

2. Mooenuposanue buonocuueckux
cucmem.

3. Umumayuonnoe mooenuposanue
¢ nomowwto memooa Monme-Kapio.
4. Obpabomra pe3ynrbmamos
9KCnepumenma

3.2

ba3sl jaHHBIX

10

Tabnuunbie (pensiroHHbIe) 0a3bl
naHHbIX. Tabauia — npeacTaBiacHUe
CBEJIECHUN 00 OJHOTUIHBIX OOBEKTAX.
ITone, 3anuck. Koy Tabnuiel. Pabora
C TOTOBOM 0a30# JaHHBIX. 3a0JIHEHUE
0a3bl 1anHbIX. [Touck, copTupoBKa
bunpTpanys 1aHHBIX. 3aIPOChI

Ha BBIOOPKY JTAHHBIX. 3aMPOCHI

c mapameTpamu. Beruncinsiembie mosmis
B 3aIpocax.

MHuoroTta0iauuHbie 0a3bl JaHHBIX.
Tunsl cBsi3eit MeX Ty TaOJIUIIAMH.

XapakTepu3oBaTh 0a3y JaHHBIX KaK
MOJICNb IIPEIMETHON 00IacTH.
[IpoexkTrpoBaTh MHOTOTAOIMYHYIO 0a3y
JTAaHHBIX.

Ocy1iecTBIsATh BBOJ U PEIAaKTUPOBAHNE
JTaHHBIX.

OcCyIecTBIsATh COPTUPOBKY, TOUCK

Y BBIOOD JIaHHBIX B TOTOBOW 0aze
JTAHHBIX.

dopmMupoBaTh 3aIPOCHI Ha TIOUCK
JAHHBIX B CPEJIC CUCTEMBI YIIPABIICHUS
0azamMu JaHHBIX.
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Bremmnuit ximrod. LlenoctHOCTh 6a3bl
JIAaHHBIX. 3aMpPOChl K MHOTOTaOJIMYHBIM
0a3aM JaHHBIX

VYrpapnars 62301 JTaHHBIX

C TIOMOIIIBIO MPOCTHIX 3aMTPOCOB

Ha s13p1Ke SQL.

[TosicHATH 00JIaCTH IPUMEHEHWS,
JOCTOMHCTBA U HEJIOCTATKH
HEPEJSIMOHHBIX 0a3 TaHHBIX

B CPaBHEHUU C PEJISIITIOHHBIMH.
Ilpakmuueckue pabomoi:

1. Paboma c comosoii 6a30ti OAHHbIX.
2. Pazpabomka mnoecomabauunou 6a3zvl
OQHHBIX.

3. 3anpocwvl k MHO2OMAbAUUHOU Oa3e
OQHHBIX.

4. Vnpaenenue 0auHbiMU C NOMOUBIO
azvika SOL

3.3

Be0-caiiTel

14

HNurepner-nipunoxenus. [lonsarue o

CEpPBEPHOM M KIIMEHTCKOW YacCTsIX CauTa.

TexHOJIOTUsT «KJIMEHT — CEPBEP», €€
JIOCTOMHCTBA U HepocTaTKu. OCHOBBI
s3pika HTML 1 kackagabIxX TaOJIHLL
cruiiert (CSS). Cuenapuu Ha si3bIKe
JavaScript. ®opmbl Ha BeO-CTpaHHUIIE.
Pa3melienue BeO-caiiToB. Yciyra
XOCTHHTA. 3arpy3ka (paiiioB Ha callT

[TosICHATh TPUHIIUIIBI TEXHOJIOTHUHU
«KJIMEHT — CEPBEP» HA MPUMEPE
B3aMMO/IeHCTBUS Opay3epa

u BeO-cepBepa. Co3naBarh MpocThie
BE0-CTpaHULIbI, UCTIOJIb3YS S3BIK
pasmetkn HTML, kackagHbie TaOIHIIBI
CTUJIEN U CLICHAPUHU HA SI3bIKE
JavaScript. OnuchIBaTh TEXHOJIOTHIO
pa3MelieHus cautoB B cetu MHTEpHET.
Ilpaxkmuueckue padomut:

1. Coz0anue mexcmogoti
6eO-cmpaHuybl.
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2. Cozoanue eeb-cmpanuybl,
sKIIOYAIOUeU MYTbMUMeOUlHbLE
00beKmbl (PUCYHKU, 36YKOBbIE OAHHbIE,
8u0eo).

3. Oghopmnenue cmparuyvl ¢ NOMOUBIO
KACKAOHBIX mabuy cmuiell.

4. Ucnonv3osanue cyenapues Ha s3vike
JavaScript

3.4

KomnbrorepHas
rpaduka

BBoa n300paxxeHuii ¢ HCIOJIb30BaHUEM
Pa3IMYHBIX HU(PPOBBIX YCTPOUCTB
(mudpoBBIX PoTOaINMmapaToB U
MHKPOCKOIIOB, BUIEOKAMED, CKAHEPOB
U JAPYTUX YCTPOICTB).

['padmueckuii penakrop. Paspemenue.
Kanpuposanue. McnpaBnenue
IEepCIEeKTUBLI. [ ucrorpamma.

Koppekuus ypoBHEN, KOPPEKLHS LIBETA.

OO6eciBeurBaHUE IIBETHBIX
nzo0paxxenuit. Perymn. Pabota

¢ obnactamu. OUIbTPHI.
MHorocnoitHbIe N300pakeHUsI.
TekcroBele ciion. Macka cios.
Kananel. CoxpaHeHue BbIICTICHHON
obnactu. [loaroroBka umiocTpanui
17151 BeO-CaliTOB. AHUMUPOBaHHBIE
U300paKeHUs.

Bexropnas rpaduka. [I[puMUTHBEI.

BrInonHITh 0011y10 KOPPEKIIHIO

U (PPOBBIX N300PAKEHUH.

[TprMeHsATh HHCTPYMEHTHI
rpauyecKoro pelakTopa K OTAeIbHbIM
00JacTsIM U300paKEeHHUS.

CTpouTbh MHOTOCTIOMHBIE U300PAKEHUS
C MCTIOJIb30BAaHUEM MAaCOK, TOTOBUTh
WJUTIOCTPAIIUH JUTSI pa3MeIeHUS

Ha BeO-caiiTax, CO34aBaTh
aHUMHUPOBAHHBIC U300PAKECHUS.
Co3znaBaTh BEKTOPHBIE H300paxeHUs

C IOMOUIBIO PEAAKTOpPa BEKTOPHOMN
rpadyKu WK UHCTPYMEHTOB
TEKCTOBOTI'O Ipolieccopa.
Ilpaxkmuueckue pabomet:

1. Obpabomxa yugposvix homoepaghuii
(kadpupoeanue, ucnpagieHnue
nepcneKmussl, KoppeKyus ypoeHel,

KOppeKyus yeema,).

50



denepanpHas padouas mporpamma | Madopmatika. 10—11 kimaccs (yriayOJIeHHBIH YPOBEHB)

N3meHenune nopsaka 3JIeMEHTOB.
BripaBHuBaHue, pacipeaeieHue.
['pynmupoBka. Kpussie. @opmarsl

BEKTOPHBIX PUCYHKOB. Mcriosib30BaHue

KOHTYpPOB. BekTopu3zaliusi pacTpoBbIX
H300pakeHUH.

[IpuHUOHNBI TOCTPOCHHUS

Y PENAKTUPOBAHUS TPEXMEPHBIX
Mozaened. CeTouHble MOJIEIH.
Marepuansl. MonenupoBanue
HMCTOYHUKOB OCBEILICHUSI.

Kamepsbl. AIIMTUBHBIE TEXHOJIOTUU
(3D-mipunTepsr). [onsTre

0 BUPTYaJbHOU PEaJIbHOCTH

Y JIOITIOJITHEHHOW PEaIbHOCTH

2. Pemywb yugposwvix pomozpaguii.
3. Muozeocnoiinvle uzoopasicenusi.

4. AHumuposanHvie u300PaANCceHUsl.
5. Bexmopnas epaghuxa

3.5

3D-monenupoBanue

[IprHIMIIBI TOCTPOEHUS

U PEIaKTUPOBAHUS TPEXMEPHBIX
Mozaenei. CeTouHble MOJIEIH.
Marepuansl. MogenvupoBanue
HMCTOYHUKOB OcBelleHus. Kamepsl.
AJITUTUBHBIE TEXHOJIOTUN
(3D-npunTEPHI).

[lonsiTHE O BUPTYaIbHON PEAIBHOCTH
Y JIOTIOJIHEHHOW peabHOCTH

[ToACHATH TPUHLIMIIBI ITOCTPOCHUS
TPEXMEPHBIX MOJIEIIEH.
BpImonHATh onepanuu 1no nmocTpoOeHUIO
Y PENAKTUPOBAHUIO TPEXMEPHBIX
MOJEJIEN.

Pa3smemare Ha BUpPTyaIpHOU
CLIEHE HCTOYHUKHU OCBEUICHUS

Y KaMepBl.

[IpuBOAUTE IPUMEPHI
WCTIOJIb30BAHUS TEXHOJIOTUH
BUPTYAJIbHOM U JIOTIOJTHEHHOU
PEaIbHOCTH.
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Ilpakmuueckue pabomwi:

1. Co30anue npocmulx mpexmepHuix
Mooeneu.

2. Cemounvie mooenu.

3. Penoepune

Htoro mo pazneny 48
PesepBHOE Bpems 20
OBILEE KOJIMYECTBO 136
YACOB I1O I[TPOI'PAMME

52



denepanbHas padouas nporpamma | Madpopmartuka. 10—11 kinaccsl (yriryOieHHbIH yPOBEHB)

NEPEYEHD (KOJU®PUKATOP) IPOBEPSIEMbIX TPEBOBAHUM

K PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJHET'O OBIIEI'O OBPA30OBAHUS U DJIEMEHTOB
COJEPXAHHUS IO UHOPOPMATHUKE

Jl1s1 IpoBeICHUST €IMHOT'0 TOCYAapPCTBEHHOI'0 dK3aMeHa 110 MHpopMaTHKe (1anee —

EI'> no wundbopmaruke) wucnonb3dyercs mnepedeHb (Koaudukarop) MpoBepseMbIX

TpeOOBaHUN K

pe3yiapTaTaM OCBOEHHMS OCHOBHOM 00pa3oBaTeNbHOW MpPOrpamMMbl

CpeIIHero o0I11ero oopa3oBaHus U JIEMEHTOB COJEPIKaHUS.

IIposepsiembie Ha EI'D no nngopMmaTtuke TpeGoBaHUs K Pe3yJIbTaTaM OCBOEHHSA
OCHOBHOI1 00pa3oBaTeIbHOM POrpaMMBbI CPeAHero o0mero 00pa3oBaHust

Kon
IPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTEIbHON MPOrpaMMBbI CPETHETO OOIIIETO
oOpa3zoBaHus

1.

3HaTh (IOHUMATB)

1.1

[ToHnMaHKe OCHOBHBIX NMPUHIIMIIOB YCTPOUCTBA U ()YHKIIMOHUPOBAHUS
COBPEMEHHBIX  CTALMOHAPHBIX U  MOOWJIBHBIX  KOMIIBIOTEPOB;
TEHJICHLIMN Ppa3BUTHS KOMIIBIOTEPHBIX TEXHOJOTMH; BIIAJICHUE
HaBbIKaMH padOThl C OINEPALMOHHBIMU CHUCTEMaMH W OCHOBHBIMH
BUJAMU IIPOrpPaMMHOr0 oOecrieueHus: JJid pelleHus] y4eOHbIX 3aaad
10 BHIOPAHHOM CIEMaIN3alNN

1.2

Hanuuue npencraBieHuit o 0a30BbIX MPUHLMIAX OpPraHU3alUU
U (YHKIIMOHUPOBAHUSI KOMIIBIOTEPHBIX CETel

1.3

[TornMaHre OCHOBHBIX MPUHIIUIIOB TUCKPETU3AINHN PA3TUIHBIX BUIOB
uHpopmanuu

1.4

[Tonnmanne 0a30BbIX AJITOPUTMOB 0OPAOOTKM YHCIOBOM U TEKCTOBOU
uHbopMaIu (3aMuch YHUCeNl B TMO3UIHMOHHOW CHCTEME CUMCIICHHS,
JNENUMOCTh LEJIBIX YHUCEN, HaXO0XKICHHE BCEX IIPOCTBIX YHUCEIN
B 3aJIaHHOM JMara3oHe; 00paboTKa MHOTOPa3psIHbIX LIETIbIX YUCEI;
aHAIM3 CHMBOJIBHBIX CTPOK U JPYIHX), QJITOPUTMOB IOUCKA
U COPTUPOBKHU

1.5

3Hanue QyHKIMOHATHHBIE BOBMOXHOCTH MHCTPYMEHTAILHBIX CPE/ICTB
cpenbl pa3paboTKu

1.6

Bnaz[eHHe OCHOBHBIMH CBCIACHHAMH O 0azax JaHHBIX, UX CTPYKTYPC,

CpCACTBAx CO3JaHuA U pa6OTBI C HUMH
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1.7

[loHnumManne  BO3MOXXHOCTEM W OTPAHUYEHUM  TEXHOJOIMU
UCKYCCTBEHHOI'O HHTEJUIEKTa B PAa3JIMYHBIX OOJACTSAX; HAIUYHE
IpEJICTaBICHU 00 MCHOJIb30BAHUM WH(OPMAILIMOHHBIX TEXHOJOTUN
B PA3JIMYHBIX MPOPECCUOHAIBHBIX cepax

1.8

BnaneHne TeopeTHd4eCKUM armapaToMm, MO3BOJIIFOIIUM OCYIIECTBIATh
IIPEICTABICHUE 3aJaHHOIO HATypallbHOTO YHCIA B  Pa3JIMYHBIX
CUCTEMAaX CYMCIICHHUS; BBIIOIHATh NPeoOpa3oBaHUs JIOTHUECKUX
BBIPQXEHUM, HCHOJb3YS 3aKOHbI anreOpbl JIOTUKH; OIpPEnesiTh
KpaTyaiiuii MyTh BO B3BEIIEHHOM rpade U KOJINYECTBO IMyTeH MEXKIY
BEpILIMHAMHU OPUEHTHPOBAHHOI'O AllUKIMYECKOro rpaga

YwMmerb

YMeHHe UCIOJIb30BaTh KOMIIbIOTEPHO-MATEMaTUUYECKUE MOJIEIH
JUIsl  aHallu3a OOBEKTOB M MPOLECCOB: (HOpMyIupoBaTh I€lib
MOJICTUPOBAHMS, BBIMOJHATh aHAJIU3 PE3yJbTAaTOB, IMOTYYEHHBIX
B XO/J€ MOJACIUPOBAHUSA, OICHUBATh aJEKBAaTHOCTh MOJEIH
MOJIETUPYEMOMY OOBEKTY WM MPOLECCY; MPEACTABIATh PE3YNbTaThl
MOZCIMPOBAHUS B HATJISITHOM BHJIE

2.2

YMeHne Kinaccu(UIMpoBaTh OCHOBHBIE 3a/a4yd aHAIU3a JAHHBIX
(mporHo3upoBaHue,  KiaccuuKaius,  KilacTepu3alus, aHaau3
OTKJIOHEHHUI); TOHUMATh IMOCJIEI0BAaTEIbHOCTh pEIIEHUs 3ajaay
aHanM3a JaHHBIX: cOOp NEPBUYHBIX JAHHBIX, OYMCTKA U OIEHKa
KauecTBa JaHHBIX, BbIOOPD © (WIM) TIOCTPOCHHE  MOJIETIH,
npeoOpa3oBaHUE [aHHBIX, BU3yaJdH3alus IJaHHBIX, HWHTEPIpETaLUs
pE3yNIBTATOB

2.3

YMenue onpenensiate  MHGOPMAIMOHHBIM  00BEM  TEKCTOBBIX,
rpaUYecKuX H 3BYKOBBIX JaHHBIX MpPU 3aJaHHBIX [apamMeTpax
OUCKPETU3alUK. Y MEHUE ONPENEIATh CPEAHIO CKOPOCTh NEpenadyu
JAHHBIX, OLICHUBATh W3MEHEHHUE BPEMEHH IIEpeAadyu P WU3MEHEHHUU
UH(OPMAIIMOHHOTO 00beMa JaHHBIX W XapaKTEpPUCTUK KaHaia
CBA3U

2.4

YMeHue cTpouTh KOJ, 00ECIIeYNBAIOIIUN HAMMEHBIITYIO BO3MOXKHYIO
CPEITHION0 JUIUHY COOOIIEHUSI MPY U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHne Mcnosib30BaTh MPU PEIICHUN 33]a4 CBOMCTBA MO3ULIMOHHOU
3alMCH YKCEJ, AITOPUTMBI IOCTPOEHHUS 3aAMUCH YHCIIA B MO3UIIMOHHON
CUCTEME CYHCIICHUS C 33JIJaHHBIM OCHOBAaHHEM WM ITOCTPOCHUS 4YMCIIa
10 CTPOKE, COAECPHAIIECH 3alUCh 3TOr0 YMCJIA B IO3UIIMOHHON CUCTEME
CUMCIICHHSI C 3aJaHHBIM OCHOBAHUEM; YMEHHUE  BBIIOJIHATH
apudMeTHIECKUE OTepalliy B MO3UIIMOHHBIX CUCTEMAaX CUUCICHUS
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2.6

YMeHue CTpouTh JIOTMUECKOE BBIPDAKEHUE B JIU3bIOHKTUBHOU
U KOHBIOHKTHMBHOW HOPMaJbHBIX (hOpMax MO 3aJaHHOM Tadiuile
UCTUHHOCTH; HCCJIENIOBaTh 00JIaCTh HUCTUHHOCTH BBICKA3bIBAHMS,
COIEpXKAILEr0 IEPEMEHHBIC; pellaTb HECIOXKHBIE JIOTMYECKHE
ypaBHEHUS

2.7

YMeHue pemarb anropuTMHUYECKUE 3a/1a4d, CBSI3aHHBIE C AHAIN30M
rpadoB (3a1a4yu TOCTPOSHUS ONTUMAJIBHOTO IMTyTH MEXAY BEPIIMHAMU
rpada, omnpeneneHUs KOJIMYECTBA PAa3IMYHBIX NyTeH MExXIy
BEPIIMHAMH OPUEHTHUPOBAHHOTO AlUKJINYECKOTo Tpada)

2.8

YMeHHe HCMOoNb30BaTh ACPEBbS MPHU aHAIM3E M MOCTPOCHUM KOJOB
U NI IPEJICTAaBICHUS] apu(PMETHUECKUX BBIPAKEHUN, TIPU PEIICHUU
3aJa4 IMOUCKA W COPTHPOBKH; YMEHUE CTPOHUTH JEPEBO HIPHI
N0 3aJaHHOMY aJropuTMy; paspabarbiBaTb U OOOCHOBBIBATH
BBIUTPBIIIHYIO CTPATETUIO UTPhI

2.9

YMeHue aHanM3upoBaTh AQITOPUTMBI C HCIIOJIB30BAHUEM TaOJIHII
TPacCCUPOBKH;  ONpENeNATh 0€3 HCIOJIb30BAaHUS  KOMIIBIOTEPA
pEe3yNbTaThl BBITOJHEHHUS HECIOXKHBIX MPOrpaMM, BKJIIOYAOIIUX
LUUKJIbI, BETBJIEHUS M MOANPOrpaMMbl, MpPU 33JAHHBIX HCXOJHBIX
JTAHHBIX

2.10

YMeHune omnpenensiTh CIO0KHOCTh HM3Y4aeMbIX B Kypce O0a30BbIX
QITOPUTMOB  (CYMMHUPOBAHHE 3JIEMEHTOB MAacCUBa, COPTUPOBKA
MaccHBa, NepeOOpHbIE AITOPUTMBI, IBOMYHBIA MOUCK) U MPUBOJIUTH
IPUMEPBI HECKOJIBKUX AITOPUTMOB Pa3HOM CI0KHOCTH ISl PEILECHHUS
OJITHOU 3a7a4u

211

Brianenue yHUBEpCAIBHBIM A3BIKOM IPOrPAMMHUPOBAHUS BBICOKOTO
ypoBHs (Ilackamp, Python, Java, C++, C#), mnpencraBieHUSIMH
0 0a30BBIX THUNAX JaHHBIX U CTPYKTypax [aHHBIX; YMEHHE
UCIOJIb30BaTh OCHOBHBIE YIPABJSIIONIME KOHCTPYKLMHU; YMEHHE
OCYHIICCTBIISITh aHATU3 TNPEIJIOKEHHON MpOrpaMMBbl:  OIpPEnesiTh
pe3ynbTaThl pabOThl MPOrPaMMBbl TIPU 33JJaHHBIX HCXOJHBIX JIaHHbIX;
OIpeNEeNsATh, MPU KaKUX HCXOAHBIX JAaHHBIX BO3MOXKHO IOJIY4EHHE
YKa3aHHBIX PE3YJbTATOB; BBISBIATH JIaHHBIE, KOTOpPHIE MOTYT
NpuUBECTU K oOmuOke B pabore mnporpammbl; GHOpMYJIUPOBATH
IPEJIOKEHNUS 110 YAYYIIEHUIO MPOrPaMMHOI0 Koza

2.12

YMeHne peann30oBbIBaTh Ha BBIOPAHHOM ISl U3Y4YEHUS SI3BIKE
nporpamMmMupoBanusi Beicokoro ypoBHs (Ilackans, Python, Java, C++,
C#) TumoOBBIE  AITOPUTMBI  OOpaOOTKM  YHCEN,  YHCIOBBIX
MOCJIETIOBATEIbHOCTE W MAacCHUBOB: MPEICTABICHHWE YHCIIA B BHJIE
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Habopa TMPOCTBIX COMHOXHUTEJIEH; HaXO0XJICHHE MaKCUMAaJIbHOU
(MUHUMAaIBHOW ) HU(PPBI HATYPATBHOT O YUCIIA, 3aIIMCAHHOIO B CUCTEME
CUMCIICHHA C OCHOBaHUEM, HenpesblmaromuMm 10; BblYUCIECHHE
00OOILIEHHBIX XapaKTEPUCTUK 3JIEMEHTOB MAacCHUBAa WA YHCIOBOU
NIOCJIEA0BATEIBHOCTH (cymMBl, IIPOU3BEACHUS CPEIHETO
apu(PMETUYECKOro, MUHUMAJILHOIO W MaKCHMaJbHOTO 3JIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPAIOIIMX 33JaHHOMY YCIOBUIO);
COPTUPOBKY  JJIEMEHTOB  MacCHMBa;  YMEHHE  HCIOJIb30BaTh
B MpOrpaMMax JIaHHbIE Pa3JIMYHBIX TUIIOB C YYETOM OrpaHUYEeHUI Ha
JMAana3oH UX BO3MOXHBIX 3HAUEHUI, TPUMEHSATH IPU PELLICHUH 3a1a4
CTPYKTYphl JaHHBIX (CHUCKH, CIIOBapu, CTEKH, OYEpEeaH, IEPEBbs);
OPUMEHATh  CTAaHJApPTHbIE UM COOCTBEHHBIE  MOAIPOrPaMMBI
i O0paOOTKM YMCIOBBIX JI@HHBIX W CHMBOJIBHBIX  CTpPOK;
UCIOJIb30BaTh IIPHU pa3zpabOTKe MporpaMM OMOIUOTEKH MOAIIPOrpPaMM;
YMEHHE MCIOJb30BATh CPEJICTBA OTJAJKUd MPOrpaMM B Cpene
IpOrpaMMHUPOBaHUS

2.13

YMeHue UCHoNb30BaTh JJIEKTPOHHBIE TAOMUIBI JJISl  aHAIW3a,
IpeICTaBlIeHUs U 00paOOTKU aHHBIX (BKII0Yasi BHIOOP ONTUMATIBHOTO
penIeHwsl, Toa00p JIMHUK TPEHAA, PEIICHHE 3a/1a4 TPOTrHO3UPOBAHHS ),
YMEHHE WCIIOJIb30BaTh TaOJIMYHBIC (PENSIMOHHBIE) 0a3bl JTaHHBIX
Y CIIPaBOYHBIC CHCTEMBI

2.14

YMeHne OpraHu30BBIBaTh JUYHOE WH(OPMAIIMOHHOE MPOCTPAHCTBO
C WCIOJB30BAHMEM PA3IMYHBIX CPEJICTB MHU(PPOBBIX TEXHOJOTHIA;,
MOHNUMAaHUE BO3MOXXHOCTEH IU(GPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX
yCIIyr, HUGPOBLIX 00pa30BaTEIbHBIX CEPBHUCOB

IlepeyeHb 3J1eMEHTOB coepKaHus, NpoBepsieMbIX HA EI'D mo nundgopmaruke

Kon [IpoBepsieMbI AJIEMEHT COACPIKAHUS
1 [u¢poBas rpaMOTHOCTH
1.1 OCHOBHBIE ~ TEHIACHUMH  Pa3BUTUS  KOMIIBIOTEPHBIX  TEXHOJIOTMH.
[lapannenbHbie BBIYMCIICHUS. MHoronponeccopHbie CHUCTEMBL.
PacnipenenenHbple  BBIYMCIUTEIbHBIE CHUCTEMBI U 00paboTKa OOJbLINX
JTAHHBIX
1.2 | [IpyHUMIIBI TOCTPOEHHUS U aNlapaTHbIe KOMIIOHEHTHI KOMITbBIOTEPHBIX CETEH.

CereBpie mpotokonsl. Cerb HMuTepHeT. Anpecannss B cetn HHTepHer.
[Iporokonsl creka TCP/IP. Cuctema nomenusix umeH. Pasnenenue IP-cetn
HAa MOJCETHU C MOMOIIBIO MAaCOK MOJICETEN
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1.3

daiinoBas cucreMa. [louck B (aitnopoii cucreme. [IpuHIMIBI pa3MelieHUs
U UMEHOBaHUA (ailioB B jgodaroBpeMeHHod namath. [llaGnonbl
JUIsl ONMcanus rpynn ¢aiios

1.4

CKOpOCTL nepcaauu JaHHBIX. 3aBHUCUMOCTh BPCMCHHU nepcaauun
oT I/IH(l)OpMaI_[I/IOHHOFO oo0beMa JAHHBIX 1 XapaKTCPUCTHUK KaHalla CBA3U

1.5

[udppoBanue paHHBIX. CHUMMETPUYHBIE U HECUMMETPUYHBIC IIHQPHI.
[Mudper npoctoii 3amensl. [Hudp Lesaps. ludp Bmwkenepa. Anroputm
mdposanust RSA

1.6

Konpl, mo3Bosstonyre o0HapyKUBaTh U UCIPABISTH OIINOKH, BOSHUKAIOLINE
nmpu  nepenade  gaHHbiX. PaccrosHme — Xommuara.  Kommposanue
¢ noBropeHuem o6utoB. Koael XsMmMmuHra

Teoperndeckue 0CHOBBI HH(YOPMATUKH

2.1

JIBomuHOe KoaupoBaHHE. PaBHOMEpHbBIE M HEPAaBHOMEPHBIE KOJBI.
JlexogupoBanue cOOOLIEHUM, 3aMCAHHBIX C MOMOUIBIO HEPABHOMEPHBIX
KoJoB. YcnoBue @Pano. IlocTpoeHne OOHO3HAYHO AEKOAUPYEMBIX KOAOB
C IIOMOILBIO JIepeBa

2.2

Teopernueckue Moaxoabl K OIEHKE KojinuecTBa wHGoOpManuu. EauHuUIbI
U3MepeHus: koyimuecTBa WH@popManuu. AJpaBUTHBIA TMOAXOJ K OIICHKE
KojudyecTBa MHpopManuu. 3akoH aaauTUBHOCTH uHpopmaiuu. Dopmyia
Xaptiu. Madopmarus u BepositHocTh. Dopmyna [llennona

2.3

Cuctembl cuucieHus. Pa3BepHyTas 3amuch LEIbIX U JPOOHBIX YHCEN
B IMO3UIIMOHHOM cucTeMe cuuciicHuda. CBoMcTBa MNO3UIMOHHON 3aIliCH
guciaa: KOJWYeCTBO MUp B 3alKMCH, IPU3HAK JICIUMOCTH YHCIIA
Ha OCHOBaHUE CHUCTEMbl CUUCIEHUS. AJTOPUTM IMEpeBOAa IEJI0ro 4YKcia
3 P-U4HOIl cUCTEMBl CUUCIEHUS B JACCATUUYHYIO. AJIFOPUTM MEPEBOJA
KOHEYHOW P-wdHOW npoOM B JECATUYHYIO. AJTOPUTM IEPEBOJA IIEJIOTO
YHCIIA U3 IECATUYHOU CUCTEMBI cunucieHus B P-uunyto. IlepeBon koHEUHOM
JecATUYHOM  apobu B P-mumnyro. JIBonyHass, = BOCBMEpPUYHAs
M IIECTHAALATEpUYHAss CHUCTEMbl CUHUCICHUS, CBA3b MEXKIY HHUMHU.
Apudmerrnyeckue onepanyy B MO3UITMOHHBIX CUCTEMaX CUMCIICHUS

2.4

TpOI/ILIHaH YPaBHOBCHICHHAA CHUCTCMa CYUHHUCICHHUAI. I[BOI/I‘IHO-I[GCHTI/I"IHEUI
CHUCTCMAa CUHCIICHUA

2.5

KomupoBanue tekcroB. KomupoBka ASCII. OpHoOaiiTHBIE KOIWPOBKH.
Cranpapr UNICODE. Konnposka UTF-8. Omnpenenexnue
nH(OpPMaIIMOHHOTO 00beMa TEKCTOBBIX COOOIICHUH

2.6

KomupoBanue wu3o00paxkenuit. OneHka UHOOPMAIIMOHHOTO  O0BeMa
rpaduuecKuX JaHHBIX MIPH 3aJJaHHBIX Pa3pPEIICHUH U T1yOnHEe KOUPOBAHMUS

57



denepanbHas padouas nporpamma | Madpopmartuka. 10—11 kinaccsl (yriryOieHHbIH yPOBEHB)

uBera. [[BeToBbie MoaenH.
Konuposanue 3Byka. OnieHka HH(MOPMAIIMOHHOTO 00beMa 3BYKOBBIX JJAHHBIX
MIPU 33JIaHHBIX YaCTOTE TUCKPETU3AIMU U PA3PATHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsThe BbICKa3biBaHMs. BbickasbiBaTelibHbIE (OPMBI
(npenukatsl). KBaHTOpHI CyIIIeCTBOBAHUS U BCEOOIITHOCTH.

Jlormyeckue omeparuu. TaOnuibl UICTUHHOCTH. Jlornueckue BhIpaKeHUS.
Jlornueckue  ToxaectBa.  Jlormueckme ~— omepauMu M ONEPALMH
HaJl MHOYKECTBAMMU.

3aKoHbBI anreOpbl JIOTUKUA. DKBUBAJICHTHBIE NPeoOpa3oBaHUsS JIOTHYECKUX
BbIpaXeHUH. Jlornueckue ypaBHEHUSI U CUCTEMbI YPaBHEHHM.

Jlornyeckue GyHKIMH. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JTOTMYECKHUX
(GYHKUUNA OT KOJIMYECTBA apTr'yMEHTOB.

Kanonnueckne GopMbl TOTHYECKUX BbIPAKEHHI

2.8

COBeleGHHI)IG AU3BIOHKTUBHBLIC KOHBIOHKTHBHBLIC HOPMAJIBHBIC q)OpMBI,
AJITOPHUTMBI UX ITIOCTPOCHHUA I10 Ta6J'II/IHe HCTHHHOCTHU

2.9

Jlornueckue smeMeHTBI B cocTaBe Kommbrorepa. Tpurrep. Cymmarop.
MHoropaspsiasslii cymmaTop. IloctpoeHue cxem Ha JOrM4eCKUX 3JIEMEHTax
110 3a/IaHHOMY JIOTHYECKOMY BBIPAKEHUIO. 3aIIUCh JIOTHYECKOTO BBIPAXKEHUS
I10 JIOTUYECKON CXEME

2.10

Monenu u monenupoBanue. Llenn monenupoBanus. AZEKBaTHOCTb MOJIEIH
MOJIEIUPYEMOMY OOBEKTY WM mporeccy. Dopmanuzanus NPUKIaIHBIX
3aj7ay.

[IpencraBnenue pe3ynabTaToOB  MOJCIMPOBAHHWS B  BHIE, YAOOHOM
JUIS BOCTIpUSITHS uenoBekoM. ['paduueckoe mpeacTaBieHue JaHHBIX (CXEMBI,
TaOIUIIBL, TPAdUKH).

2.11

[IpeacraBieHre LENbIX YUCEN B MaMATH KomIlbioTepa. OrpaHMYEeHHOCTh
JIAANa30Ha YHCEII ITPU OTPAHUYEHUM KOIM4ecTBa paspsaaos. [lepenonnenue
pa3psAIHONM CeTKU. be33HakoBble W 3HAKOBBIC JIaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBIN JOMOJHUTEIBHBIA KOJI OTPUIATENBHBIX YHCEIL.

[TobuToBbie joruueckue onepanuu. Jlorudeckuii, apudmerudeckuit
u nukiandeckuit casuru. [udpoBanue ¢ moMorib0 MOOGUTOBON Olepaluu
«uckmovaromee MIN»

2.12

HpeﬂCTaBﬂeHI/Ie BCHICCTBCHHLIX 4YHCCJI B IIaMATH KOMIIBIOTCPA. 3Haqama$1
JaCTb MW IMOpAAOK 4YHCIIA. I[I/IaHaSOH 3HAYCHUMN BCIIICCTBCHHBIX YHCCII.
HpO6H€MBI XPpaHCHUA BCIICCTBCHHBIX YHCCJI, CBA3AHHBIC C OI'PaHUYCHHCM
KOJIMYCCTBA Ppa3pAa0B. Brimoanenue onepaunﬁ C BEIICCTBCHHBIMU YHCJIaMU,
HaKOIUIEHUE OIIMOOK ITIPpHU BBIYUCIICHUAX
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2.13

['padbr. OcHoBHBIE MOHATUA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpHI] CMEKHOCTH, BECOBBIX MATPHIl, CIHUCKOB CMEXKHOCTH. PemreHue
QITOPUTMUYECKUX 3a7a4, CBSI3AHHBIX C aHalu3oM rpadoB (MocTpoeHue
ONITUMAJILHOTO TYTH MEXAY BepIirmHaMu Trpada, onpenernecHue KOIrndecTBa
Pa3IMYHBIX MyTel MEXKIy BEpITMHAMU OPUCHTHUPOBAHHOTO AITUKINYECKOTO

rpada)

2.14

HepeBbsi. bunapnoe nepeBo. JlepeBbs moucka. CrocoObl o0xoaa JepeBa.
[IpencraBienne  apuMETHUYECKHMX  BBIpOKEHWHW B BHJE  JIepeBa.
Hcnonb3oBanue rpadoB U AepeBbEB MPU ONMUCAHUA OOBEKTOB U MPOIIECCOB
OKpYKaroIero Mupa

2.15

JIMcKpeTHbIE UTPHI JIBYX UTPOKOB ¢ moJyiHOM uHopmaruen. [loctpoenue
JepeBa repedopa BapUAHTOB, OMHCAHUE CTPATETMH WTPHl B TAOTUIHOU
¢dbopMe. BeIMTphINTHBIE ¥ TPOUTPHINIHEIE TO3UIMH. BRIUTPHINIHBIE CTpaTeTun

2.16

CpenctBa HCKYCCTBEHHOTO HHTeUIekTa. HMaeHTudukamus W TOHUCK
W300paXKeHW,  pacrmo3HaBaHue  Jwil.  Vcmonp3oBaHWE  METOOB
MCKYCCTBEHHOI'O HMHTEUIEKTa B OOydaromux cucrtemax. Mcnonab3oBaHue
METOJIOB UCKYCCTBEHHOI'O MHTEJIJIEKTa B POOOTOTEXHUKE. IHTEpHET Belei.
Heliponnsie cetn

AJITOPUTMBI U IPOTPAMMHUPOBAHUE

3.1

Qopmanuzanusa  noHATUA — anroputMa.  MammHa — TeropuHra — Kak
YHUBEpPCaJIbHAs MOJIENb BEIYMCIECHUM

3.2

OreHka CIOKHOCTH BBIYUCIICHHN. Bpemst paboThl 1 00beM HUCTIOIB3YEeMOi
MaMsITH, HMX 3aBUCUMOCTh OT pa3Mepa HCXOAHBIX JaHHbIX. OleHKa
ACUMITOTUYECKON CII0KHOCTH aJTOPUTMOB. AJITOPUTMBI MTOJTUHOMHUATBHON
cinoxxHoctu. I[lepebopubie anroputmbl. [IpuMepbl pa3iuyHBIX aarOpUTMOB
pELIEHUsI OAHOM 3a]a4i, KOTOPbIE UMEIOT PA3JIMYHYIO CIOKHOCTh

3.3

OnpeneneHre BO3MOKHBIX PE3YIbTATOB pabOThl MPOCTEUIINUX AJITOPUTMOB
VIIPABJICHUS. ~ HUCIOJHUTEISIMA M BBIYUCIUTEIBHBIX  QJITOPUTMOB.
OnpeneneHue UCXOAHBIX JAHHBIX, MPU KOTOPBIX AITOPUTM MOXKET IaTh
TpeOyeMbIil pe3ybTaT

3.4

AnroputMbl 00pabOTKH HaTypalbHBIX YHMCEN, 3alIMCAHHBIX B MO3UIIMOHHBIX
CHUCTEMax CUMWCIICHHUA: pa3OMeHHe 3aliCH YuCiIa Ha OTIENbHBbIE LUQPBHI,
HAXOXKJIEHUE CYMMBI U NpOU3BENEHUs LU(P, HAXOKIECHUE MaKCUMAaJIbHOU
(MUHUMATBHON) LUQPHI.

[IpencraBienue uncia B BUJie HAOOpa MPOCThIX COMHOKUTENEH. AJTOPUTM
OBICTPOrO BO3BEAECHMS B cTeneHb. [IoMCK MPOCTBIX 4YHMCEN B 33JaHHOM
Jara3oHe ¢ MOMOILBIO aAITOPUTMA «pelIeTo JpaTtocheHar
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3.5

MHOFOp&BpH,ZIHBIE? OCJIbIC YKUCia, 3ada4n I[J'IHHHOfI apI/I(I)MeTI/IKI/I

3.6

Azpik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tuns
JAHHBIX: LIEJIOYUCIICHHBIC, BEIIECTBEHHbIC, CHMBOJbHBIC, JIOTUYECKHE.
Bersnenus. Cnoxubie ycnoBus. Iuknet ¢ ycnoBuem.  Iuxiibr
10 IEPEMEHHOM.

OOpaboTka naHHBIX, XpaHAmmXxcs B aiinax. TekcToBble M JABOWYHBIC
¢aiinsl. DaiinoBble nepeMeHHble ((painoBble ykazarenu). Yrenue u3 daiina.
3anuch B ¢ai.

Pazbuenne 3amaunm Ha moxzamaun. [logmporpammbl  (TIpolieaypbl
u  ¢yakiun). HMcmonb3oBaHWe — CTaHAAPTHOM  OMONMMOTEKW  S3bIKA
MPOrPaMMHUPOBAHUS

3.7

Pekypcus. PexypcuBubie mpouenypbl u QyHkuuu. Mcnonb3oBaHue creka
JUIsl OpraHn3aluy PEKYPCUBHBIX BBI30BOB

3.8

Yucnennole Meronpl. ToyHOE U TNPUONMKEHHOE pEUICHUS 3a/]ayu.
YuciaeHHOe pelleHHne YpaBHEHMM C TMOMOIIbI0 MoAOOpa mapamMerpa.
YucneHHble METOAbl pEUICHUS YpaBHEHUM: MeToi Iepedopa, MeTon
MOJIOBUHHOIO fesieHud. [IpuOnnkeHHOe BBIUMCIEHUE JJIMH KPHUBBIX.
Boruucnenne mmomaneil @Quryp ¢ MOMOMIbIO YHCIEHHBIX METOOB
(MeTon TpPSAMOYrOJbHUKOB, MeToj Tpameuuid). Ilonck wmakcumyma
(MuHMMYMa) (QYHKIUM OJHOW MEPEeMEHHOM METOAOM IOJOBUHHOTO
JETICHUS

3.9

OOpaboTka CHMBOJILHBIX JIaHHBIX. BCTpoeHHBIE GYHKIHH  S3bIKA
MPOrPaMMHUPOBAHUS I OOpPaOOTKHM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKN CUMBOJIBHBIX CTPOK: MOJICYET KOJMYECTBA MOSBJICHUN CHMBOJA
B CTpOKE, pa3OueHne CTPOKU Ha CJIOBa MO MPOOETHHBIM CHMBOJIAM, TIOMCK
MOJICTPOKM BHYTPH JaHHOW CTPOKH, 3aMeHa HaWJACHHON TMOJCTPOKH
Ha Jpyryio CTpoKy. ['eHepammsi BceX CIIOB B HEKOTOpOM andawure,
YIOBJIETBOPSIIOIINX 3aJaHHBIM orpaHudeHusiM. [IpeoOpa3oBanue ducia
B CUMBOJIbHYIO CTPOKY ¥ OOpPaTHO

3.10

MaccuBbl W TOCIEAOBATEIHLHOCTH dYHCEN. BbrauciaeHne 0000IEeHHBIX
XapaKTepUCTUK 3JIEMEHTOB MAacCHMBa WJIM YHWCJIOBOM IOCIEI0BATEILHOCTH
(CyMMBI, TIpOM3BEACHUS, CPEAHETO apu(PMETHIECKOr0, MHHUMAIHHOTO
1 MaKCHMaJIBHOTO AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YOBJICTBOPSIONINX
3aJJaHHOMY YCJIOBUIO). JIMHEHHBIN MOMCK 3aJaHHOTO 3HAYEHUS B MACCHBE.
AnropuTMBI pabOTHI ¢ AIIEMEHTAMU MacCHUBa C OJHOKPATHBIM IPOCMOTPOM
maccuBa. CopTHUpOBKa OJHOMEpPHOro MmaccuBa. IIpocTeie  MeTOmbI
COPTUPOBKHU (METOJ MYy3bIpbKa, METOJ BhIOOpa, COPTUPOBKA BCTAaBKaMM).
CoptupoBka ciusiHueM. bbICTpas CcoOpTUpOBKa MaccuBa (IrOpuT™M
QuickSort). JIBonuHBI MTOUCK B OTCOPTUPOBAHHOM MaCCHBE
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3.11

JIBymMepHbIe MacCUBBI (MaTpHIlbI). AJTOPUTMBI OOpPaOOTKH JBYMEPHBIX
MAacCHBOB: 3allOJIHEHHWE JIBYMEPHOTO YHCIOBOTO MAacCHBa MO 3aJaHHBIM
MpaBWJIaM, TIOMCK DJJ€MEHTa B JBYMEPHOM MAaCCHBE, BBIUYHCICHUE
MakcMMyMa (MHUHHMYMa) M CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MAacCHBa,
MEepPEeCTaHOBKA CTPOK M CTOJIOI[OB IBYMEPHOTO MacCHBa

3.12

CnoBapu (accouMaTHBHBIE MACCHBBI, OTOOpa)Ke€HUsA). Xd3II-TAOJIULIBI.
ITocTpoenue anaBUTHO-4ACTOTHOT'O CJIOBAps ISl 3alaHHOT0 TEKCTA

3.13

Crekn. AHanu3 MNpaBWIBHOCTH CKOOOYHOrO BBhIpaKEHHUA. Bpruncinenue
apu(PMETUYECKOr0 BBIPAXKEHUS, 3aMUCAHHOTO B MOCTGUKCHOU (opme.
Ouepenu. Mcnonbp3oBaHue ouepean sl BPEMEHHOIO XpPAHEHUs JaHHbBIX

3.14

Anroputmbl Ha Tpadax. [locTpoeHne MUHHUMAIBLHOIO OCTOBHOIO JEpeBa
B3BEIIEHHOTO  CBSI3HOTO HeopueHTupoBaHHoro rpada. Koauuecto
Pa3IUYHBIX MYTEW MEXIY BEPIIMHAMU OPHUEHTUPOBAHHOIO ALMKINYECKOTO
rpada. Anroputm J{edKcTpsl

3.15

HepeBbsi. Peanuzaius nepeBa ¢ HOMOIIBIO CCBUTOUYHBIX CTPYKTYP. [IBonuHbIE
(bunapusbie) nepeBbs. [locTpoenue nepesa s 3a1aHHOTO ApU(OMETUIECKOTO
BbIpaKeHUsA. PeKkypcuBHbBIE anropuTMbl 00xona jaepeBa. Mcmosb3oBaHue
CTE€Ka U ouepenu sl 00xXoa Aepena

3.16

JvHamudeckoe NOpPOrpaMMHUpPOBAHME KAk  METOJl  PEIICHWs  3ajay
C COXpPaHEHHEM IMPOMEKYTOUHBIX PpE3yJIbTaTOB. 3aJauyd, pelIacMble
C TMOMONIIBI0  JUHAMHUYECKOTO  MPOrPaMMHUPOBAHUS:  BBIUHUCIICHUE
PEKYPCUBHBIX  (YHKIMH, TMOACYET KOJWYECTBAa BAapHUAHTOB, 3a/Jaud
ONTUMU3AIUU

3.17

[Tonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM MpPOrpaMMHUpoBaHUU. OOBEKTHI
u kiaccel. CBoiicTBa U MeTO[bl 00BEKTOB. OOBEKTHO-OPHUEHTUPOBAHHBIN
a”Hanmu3. Pa3zpaboTka mporpamMM Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOIO
noaxozaa. MHkamncynsauuys, HacieqoBaHue, NOJIUMOphU3M

HNudopmalimoHHble TEXHOJIOTUU

4.1

Ananu3 naHHbeiX. OCHOBHBIC 337]a4Ml aHAJIW3a JAHHBIX: MPOTHO3UPOBAHMUE,
KJaccuukarus, KJIacTepu3anus, aHau3 OTKJIOHCHUH.
[TocnenoBaTenbHOCTh PEIICHUS 3a/1ay aHaIM3a JIaHHBIX: COOp MEPBUYHBIX
JTAHHBIX, OYMCTKA U OIICHKA Ka4eCTBa JIaHHBIX, BHIOOP U (MJIM) MOCTPOCHUE
Mojienu, peoOpa3oBaHre TaHHBIX, BU3yalU3allusl JAHHBIX, HHTEPIIPETAIIHs
pe3ynbTaToB. [Iporpammusie cpenctBa u UHTepHET-CEPBUCHI 1Sl 00pabOTKH
Y TIpeCTaBICHUS TaHHBIX. bosbiue qanHpie. MaimaHoe 00yueHue

4.2

AHanmu3 JaHHBIX C MMOMOIIBIO AJIEKTPOHHBIX TaOIUIl. Bhruucienne cyMmmsl,
CpelHero apudmeTuueckoro, HauOOIbIIEro (HAMMEHBIIET0) 3HAYEHUS
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nuana3oHa. Berurcnenue ko3 puienTa Koppessiuu ABYX psiOB JaHHbBIX.
[TocTpoenue cTondyaThIX, JMHENYATHIX U KPpYroBbIX nuarpamm. [loctpoenune
rpadpukoB  (ynkumii. [lombop JWMHMM TpeHIa, peuieHue  3aaay
IIPOTHO3UPOBaHUs. Penmenne 3a1a4 ONTUMHU3ALUH C TOMOILBIO 3JIEKTPOHHBIX
Ta0IHIL

4.3

Juckperuzauuss Opu MaTeMaTUYEeCKOM MOJEIUPOBAHUM HEMPEPbIBHBIX
npoueccoB. MoaenupoBaHue ABUKeHUs. MonenupoBaHre OMOJIOrHYECKUX
cucteM. MareMaruyeckue MOJIeJIM B JKOHOMHUKE. BbrucmuTenbHbie
OKCIEPUMEHTHI ¢ MojemsiMu. OOpaboTka pe3yslbTaTOB SKCIEPUMEHTA.
Meron HauMmeHblIMX KBaApatoB. OIEHKa YHUCIOBBIX IapaMETPOB
MOJIEIMPYEMbIX OOBEKTOB M MpOIECCOB. BoccTaHoBiIeHHE 3aBUCHMOCTEM
10 pe3yibTaTaM 3KCIIEPUMEHTA

4.4

BepostHoctHble  Mozenu.  Mertonsl  Monte-Kapno.  MmMuranmonHoe
mMonenupoBanue. CHCTEMbI MacCOBOT'O 00CTy>KUBaHUS

4.5

Tabnuunble (pensiiuoHHBIC) 0a3bl MAaHHBIX. Tabnmuia - TpencTaBlICHUE
cBeJeHNM 00 OJHOTUITHEIX 00bekTax. Iloie, 3anuce. Kimrou Tabimmiel. Pabora
C TOTOBOM 0a30il JaHHBIX. 3anogHeHUe 0a3bl HaHHbIX. [louck, copTupoBKa
u  QuiabTpalus MaHHBIX. 3amnpockl Ha BBIOOPKY JaHHBIX. 3aIlpoChl
C mapameTpamu. Brruucisiembie Mojs B 3apocax.

MHororabnuunbie 0a3bl  JaHHBIX. THUIBI CBSI3ed MEXIy TaOJIUIIaMH.
Buemnuii kimrod. IlenoctHoCTh 6a3bl TaHHBIX. 3aTPOCHl K MHOTOTA0IUYHBIM
0a3aM JaHHBIX

4.6

TexctoBeiii mpomeccop. CpeacTBa MOMCKAa M aBTO3aMEHBI B TEKCTOBOM
nporieccope. CTpyKTypUpOBaHHBIE TEKCTOBBbIE JOKYMEHTHl. (CHOCKH,
ornapneHue. [IpaBuna TUTUPOBAaHHWS HUCTOYHHUKOB H  O(OPMIICHUS
OonoMorpaguIecKnx CChIJIOK
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