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@enepanpHas pabodas nporpamma 1o ydyeOHomy mnpeamery «Mudopmarrkan
(yriyOsn€HHBIN ypoBeHb) (IpeaMeTHas obsacts «MaremaTtrka u nHpopMaTukay) (naiee
COOTBETCTBEHHO — TporpaMma 1o uH(popMaTHKe, HH(POpPMATUKA) BKIIOYAET
HNOSICHUTENbHYIO 3aIUCKY, COJEpKAHNE 00YUECHMS], INITAHUPYEMbIE PE3YJIbTAaThl OCBOCHUS
pOrpaMMbl 10 HH(POPMATUKE, TEMATUUYECKOE MJIAHUPOBAHKE

Conmepxanue 00ydeHHsS  pacKpblBaeT  COJAEp)KaTeIbHbIE JUHUHM, KOTOpHIE
NpeaaraloTcs g 00s13aTeIbHOT0 U3YYEHUsl B KaXJIOM KJIACCE HA YPOBHE CPEIIHETrO
o01mero oOpa3oBaHMs.

[Inanupyemble pe3yabTaTbl OCBOCHHsI MPOrpaMMbl MO MH(GOPMATHKE BKIIOYAIOT
JMYHOCTHBIE, METallpeIMETHbIE PE3yJbTaThl 32 BECh NEpHOJ] OOyYeHHS Ha YpPOBHE
cpeaHero oOmero oOpa3oBaHUsA, a TAKXKE MPEIMETHBbIE JOCTIKEHHS 00ydarolerocs
3a KaXAbli To1 00y4eHusl.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo wuHbopmaTuke (yriyONEHHBIM YpPOBEHb) HA YpPOBHE CPEIHETO
obmiero oOpa3zoBaHHUs pa3paboTaHa Ha OCHOBE TPEOOBAHUU K pe3ysbTaTaM OCBOCHUS
OCHOBHOM  oOpa3oBaTelibHOM  mporpaMmbl  cpeaHero  oOimiero  oOpa3oBaHUs,
npencrasieHHbix B @I'OC COO, a Takxke ¢enepaibHONM padodeil mporpamMbl
BOCITUTAaHMUS.

[Iporpamma no mHpopmaTHKe Na€T MPEACTaBIEHUE O IENAX, OOIIel CTpaTeruu
OoOydeHHMsI, BOCIUTAHUSI M Pa3BUTHUSI OOYYAIOMIMXCSI CpPEeICTBAMHU Y4€OHOTO MpeameTa
«MHdpopmaTuka» Ha yriiyOJEHHOM ypOBHE, YCTAHABIMBACT 0053aTelIbHOE MPEAMETHOE
CoJiep)KaHue, MPeAyCMaTpUBAET €ro CTPYKTYpUPOBAHUE O pa3jiesiaM U TeMaM Kypca,
OIpEAEIIIeT pacHpelesieHue €ro no kiaccam (rogaM H3ydeHus), Oa€T MPUMEPHOE
pacnpeneneHue yueOHbIX 4acoB 10 TEMAaTUYECKUM pa3jiesiaM Kypca U peKOMEHIyEMYIO
(mpuMepHYyI0) MOCIEN0BAaTEIbHOCTh HMX HM3YYEHHSI C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSA3€H, JIOTUKH y4e€OHOrO MpOoIecca, BO3PACTHBIX OCOOEHHOCTEN
00 yJarommmxcsl.

[Iporpamma mo uHGOpPMATHKE OMpEAETSET KOJIMYECTBEHHbIE U KAa4ECTBEHHBIC
XapaKTepUCTUKN y4yeOHOrO Marepuaia i KaxJoro roja H3y4eHHs, B TOM YHCIE
JUISL  COJEP)KATENIbHOTO HAIIOJIHEHHsI Pa3HOrO BHJA KOHTPOJIA (IPOMEXYTOUHOM
arTecTaluy o0ydyaroluXcs, BCEPOCCHUMCKUX IMPOBEPOUYHBIX padOT, rocylapCTBEHHOMN
uTtoroBor arrecranuu). Ilporpamma 10 uHPOpPMATUKE  SBISETCI  OCHOBOM
JUISL COCTABJIGHHMSI AaBTOPCKMX YYEOHBIX MpOrpaMM U Y4E€OHHUKOB, MOYPOYHOIO
IUTAHUPOBAHUS Kypca yUYUTEIEM.

Nudopmaruka B cpeaHem oduieM o0pa3oBaHUU OTPAXKAET:

CYLIHOCTh HH(OPMATUKH KaK HAYYHON TUCHUIUIMHBI, U3y4aronie 3aKOHOMEPHOCTH
NPOTEKAHWsI M  BO3MOXKHOCTH  aBTOMATHU3allMM  HWH(POPMAIIMOHHBIX  IPOLECCOB
B Pa3JIMYHBIX CHCTEMAX;
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OCHOBHBIE 00JIACTH MPUMEHEHUsI HH(OPMATUKH, TIPEXKIE BCEro MH(OPMAIMOHHBIE
TEXHOJIOTUH, YIIPABIIEHUE U COLIMATIbHYIO chepy;

MEXAUCIUIUIMHAPHBIN ~ XapakTep  WHGOOpPMATMKK U HUHQPOPMAIMOHHOU
NS TEIbHOCTH.

Kypc wundopmatuku s ypoBHS cCpeaHEro oOIIero oOpa3oBaHUS SIBISICTCS
3aBEpIIAIONIMM 3TallOM HENPEpPhIBHOM MMOATOTOBKM OOy4aroumxcs B 00JacTu
uHDOpMATHKN W WH()OPMAITMOHHO-KOMMYHUKAIIMOHHBIX ~TEXHOJOTHHA, OMUPACTCS
Ha coJlepkaHue Kypca WH(OpMATHKH YPOBHS OCHOBHOTO OOIIEro 00Opa30BaHUS U OIBIT
MOCTOSSHHOTO TIPUMEHEHUs WH(POPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHM, IaéT
TEOPETUYECKOE OCMBICIICHUE, HHTEPIIPETALINIO U 0000IIEHNE 3TOTO OMbITA.

Pesynbrarel  yrmyOn€HHOro  ypoBHS ~— M3ydeHHsT ~ yuyeOHOro  mpenmMera
«MupopmaTuka» OpueHTUPOBAHBI HA MOJYyYECHHE KOMIETEHTHOCTEN SIS MOCIEIYIOIIen
npodeCCHOHANBHON JESITEIbHOCTH KaK B paMKax JaHHOM MpeAMETHOH o01acTu, Tak
U B CMEXXHBIX ¢ Hei obnactsx. OHM BKJIIOYAIOT B ceOsl:

OBJIaJICHUE KIIFOUEBBIMU MOHATUSMU U 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX CTPOUTCSA
JlaHHasi TpeIMETHass 00JIaCTh, PACMO3HABAHHE COOTBETCTBYIOIIMX WM IPU3HAKOB U
B3aMMOCBSI3€H, CIIOCOOHOCTh JIEMOHCTPUPOBATH PA3NUYHBIE MOAXOAbl K H3YYEHHUIO
SIBIICHUM, XapaKTePHBIX JUIsI ©3y4aeMou peIMETHON 00JIacTH;

YMEHHUE pelIaTh TUIOBBIE MPAKTUYECKUE U TEOPETUUYECKUE 3a/1auH, XapaKTEPHBIC
JUTSA MCTIONTb30BaHUSI METOIOB M MHCTPYMEHTapHs JaHHON IPeMETHON 001acTH;

HaJM4ue MPeACTaBICHUN O JaHHOW MPEIMETHOUW 00JacTH Kak LEeJTOCTHOM Teopuu
(COBOKYMHOCTH TE€OPHUIi), OCHOBHBIX CBSI35X CO CMEKHBIMHU 00JIACTSAMHU 3HAHUU.

B pamkax yrmyOGn€HHOrO YpoOBHS u3y4deHUs HWH(POpPMATUKH o0OecreunBaeTcs
[eJICHANpaBlIieHHasl TMOATOTOBKa OOYyYaroIIUXCsl K MPOJOJDKEHUI0  00pa3oBaHUS
B OpraHu3alusx  MpoQeccHOHaNIbHOrO  00pa3oBaHUS IO  CHEHAIBHOCTSM,
HETMOCPEACTBEHHO CBSA3aHHBIM C ITU(DPOBBIMH TEXHOJIOTUSIMH, TAKUM KaK TPOrpaMMHast
uHXeHepus,, uH(opmalMoHHass ~ 0e30macHOCTb,  MH(GOPMAIIMOHHBIE  CHUCTEMbI
Y TEXHOJIOTUHU, MOOWIJIbHBIE CUCTEMBI U CETH, OOJIBIINE JaHHBIE U MAIIMHHOE 00Y4YeHHE,
INPOMBIIUICHHBII ~ HMHTEPHET BelIeH, WCKYCCTBEHHBIM HMHTEIUIEKT, TEXHOJIOTUU
OecIpoBOJTHOM  CBSI3M, POOOTOTEXHUKA, KBAHTOBBIE  TEXHOJIOTUH,  CHUCTEMBI
pacIpeeIEHHOTO PEeCTPa, TEXHOJIOTUHA BUPTYAIIBHON U JOMOJIHEHHOW PEAIbHOCTEM.

OcHoBHas 1enb u3ydeHus: yaeonoro npeamera «Mabopmarnkay Ha yriryoaEéHHOM
YpOBHE cpeaHero oOiiero oOpa3oBaHuUsi — OOECHEUYEHUE MATbHEUINEr0 pa3BUTHUS
UH(OPMAIIMOHHBIX KOMIIETEHIINI 00y4aroIIerocsi, €ero TOTOBHOCTH K KU3HU B YCIIOBUAX
pa3BUBAOILErocs MHPOPMAIMOHHOTO OOIECTBA M BO3pACTAIOIIEd KOHKYPEHIMH
Ha peIHKE Tpyaa. B cBs3u ¢ atuMm msydenue unopmatuku B 10—11 kimaccax IOMKHO
00eCreunTh:

cOpMUPOBAHHOCTh MHUPOBO33PEHHS, OCHOBAaHHOTO Ha TOHMMAaHWUU  POJIH
nHOpPMATHKN, HHPOPMAITMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHI B COBPEMEHHOM
00I1IeCTBE;

c(OpMUPOBAHHOCTH OCHOB JIOTHYECKOTO U AJITOPUTMHYECKOTO MBIIIIJICHHUS,
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c(OpMUPOBAHHOCTh YMEHUH pa3nuyaTh (HaKThl U OIICHKH, CPABHUBATH OLECHOYHBIC
BBIBOJIbI, BHUJETh HUX CBSI3b C KPUTEPHUSIMU OLECHUBAHUSA M CBA3b KpPUTEPHUEB
C ONpeneNEHHON CHCTEMON IEHHOCTEH, MpOBEpPATh Ha JOCTOBEPHOCTh U 0000ILATh
uHdOpMaIHIo;

c(OPMUPOBAHHOCTh NPEJACTABICHUN O BIUSHUM HHPOPMALMOHHBIX TEXHOJOTUN
Ha JKU3Hb 4YeJOBeKa B OOILIECTBE, MOHMMAHHUE COLHUAIBHOTO, 3HKOHOMHUYECKOTO,
MOJIMTUYECKOTO, KYJbTYPHOIO, IOPUAMYECKOr0, MPHUPOJHOr0, 3SPrOHOMHUYECKOIO,
MEJIUIIMHCKOTO U (PU3MOIOrMYECKOr0 KOHTEKCTOB MH(POPMALIMOHHBIX TEXHOJIOTU;

OPUHATHE TPABOBBIX M ATUYECKUX AaCMEKTOB HH(MOPMAIMOHHBIX TEXHOJIOTHH,
OCO3HAHME OTBETCTBEHHOCTH JIOJIEH, BOBJECUYEHHBIX B CO3JAHHE WU HCIOIb30BaHUE
UH(GOPMAIIMOHHBIX CUCTEM, PACcTIpOCTPaHEHUE HH(POPMALIHH;

CO3/IlaHUE YCJIOBUU Uil pPa3BUTHS HAaBBIKOB Yy4YEOHOH, NPOEKTHOW, HAy4YHO-
UCCIICZIOBATENbCKOM W TBOPYECKOW JAEATEIHHOCTH, MOTHUBALMU OOYYArOIIHUXCS
K CaMOPa3BUTHIO.

B conmepxanum yweOHoro mnpeamera «MHpopMaTuka» BBIACIAIOTCS YEThIPE
TEMaTUYECKUX pa3jiena.

Paznen «ludpoBast rpaMOTHOCTB> MOCBSILEH BOIIPOCAM YCTPONCTBA KOMITBIOTEPOB
U JpYyrux O3JIEMEHTOB LU(POBOro OKPYKEHMs, BKIIOYAsi KOMIIBIOTEpHBIE CETH,
UCIIOJIb30BAHUIO CPEACTB OINEPAllMOHHOM CHCTEMbI, padore B cetd HWHTepHer
Y UCIOJIb30BAHUIO MHTEPHET-CEPBUCOB, MH(POPMAIITMOHHON 0€301TaCHOCTH.

Paznen «Teopernueckue OCHOBBI MH(DOPMATUKKY BKIIOUAET B c€0s MOHSATUMHBIN
anmapar  MH(POPMATHUKH, BOMNPOCHl  KOAUPOBAaHUS  MHGMOpPMALUK, HU3MEpPEHUS
nH(OpPMAIIMOHHOTO 00BEMa JTaHHBIX, OCHOBBI aNTeOphl JIOTMKA W KOMITHIOTEPHOTO
MOJIEJIMPOBAHMUS.

Pasnen «AuropuTMbl W NPOrpaMMHUPOBAHME»  HAIpPaBIEH Ha pa3BUTHE
QITOPUTMUYECKOTO MBILIUICHUS, pa3pabOTKy aJirOpUTMOB M OIIEHKY HMX CII0KHOCTH,
(opMHUpPOBAaHME HABBIKOB pEAIM3alMK NPOrpaMM Ha s3bIKaX MPOrpaMMHUpPOBAHUS
BBICOKOI'O YPOBHSI.

Paznen «WHpopMalmoHHbIE TEXHOJIOTMHW» MOCBSAIIEH BONpPOCaM IPUMEHEHUs
UH(GOPMAIIMOHHBIX TEXHOJOTUH, pEaTu30BaHHBIX B MPUKIATHBIX TPOTPAMMHBIX
NpPOAYKTaX M HWHTEpPHET-CEpBHCAX, B TOM WYHCIE B 3aJayax aHajliu3a JaHHBIX,
UCTIOJIb30BAHUIO 0a3 TaHHBIX U 3JIEKTPOHHBIX TaOIUIL 7S pEIICHUS MPUKIAIHBIX 33a4.

B npuBenéHHoM panee coxepxkaHuu ydeOHoro mnpenmera «MHdopmaTuka»
KypPCHUBOM BBIJIEJICHBI JIONOJHUTEIbHBIE TEMbI, KOTOPbIE HE BXOAAT B 00S3aTEIIbHYIO
nporpaMmy OOYYEHHs, HO MOTYT OBITb MNPEIJIOKEHbl [JII H3Y4YEHUS OTIEIbHBIM
MOTHUBHPOBAHHBIM U CLIOCOOHBIM 00Y4arOIIUMCH.

VYriy6néHHbIi YPOBEHBb U3Y4YECHUS UH(POpPMATUKU PEKOMEHAYETCS
JUISL  TEXHOJOTMYECKOro  MpoQuis,  OPUEHTUPOBAHHOIO  HAa  HMHXKEHEPHYIO
U  MHQOPMAMOHHYIO CQepbl JeATeIbHOCTH. YTIYOJEHHBIM YpOBEHb H3y4YEHUS
uHpopMaTrku  oOecrieurBaeT: MOATOTOBKY  OOYYalIIMXCS, OPUEHTHUPOBAHHBIX
Ha CHEHHAIBHOCTH B 00JacTH HMH(POPMALMOHHBIX TEXHOJOTUA W HWH)KEHEPHBIE
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CIICLIMATIbHOCTH, YYACTHE B IMIPOEKTHOM U MCCIEA0BATEIBCKON IEATENbHOCTH, CBA3aHHOU
C COBPEMEHHBIMHM HAIpPaBICHUSIMU OTpPACI HHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMHM, TOJATOTOBKY K VYYacTHIO B OJIUMIKAaAax ©W cpade EnuHoro
roCy/IapCTBEHHOT'0 SK3aMeHa 1Mo HHGOpMaTHKeE.

[TocnenoBaTenbHOCTh U3YyYEHUS TEM B MpEENax OJHOTO Toja OOyYeHUS MOXKET
ObITh M3MEHEHA 10 YCMOTPEHHUIO YYHUTENd MpU TMOJATOTOBKE pabodeil mporpaMmbl
Y TIOYPOYHOTO TUTAHUPOBAHUSI.

OO61iee yncIo YacoB, PEKOMEHIOBAHHBIX JJI U3yueHUsI HHOpMaTUKU — 272 vaca:
B 10 xacce — 136 yacoB (4 yaca B Heznenmo), B 11 kimacce — 136 yacoB (4 yaca B HEJIEIIO).



denepanbHas padouas nporpamma | Madpopmartuka. 10—11 kinaccsl (yriry0nEéHHBINA yPOBEHB)

COJIEP) KAHUE OGYUYEHUSI!

10 KVIACC

Hudposasi rpaMoTHOCTH

TpeboBaHusl TEXHUKH O€30MaCHOCTH M TUTHEHBI MPU padOTe C KOMIBIOTEPAMH U
JIPYTMMU KOMIIOHEHTaMU U(POBOrO OKPY>KEHUSI.

[TpuHIUIBEI PabOTHl KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. ApPXHUTEKTypa (OoH
Heitmana. [lapsapockas apxumexkmypa. ABTOMAaTHYECKOE BBITIOJIHEHHE TMPOTrPaMMBbl
nporeccopoM. OnepaTuBHasi, HIOCTOSIHHASA U AOJITOBpeMeHHas namsTh. OOMEeH TaHHBIMU
¢ nomo1bio muH. KoHTpomiepsl BHEMHUX yCTpOUCTB. [IpsAMoOi 10CTyn K MaMsTH.

OCHOBHbBIE TEHJICHIIMM DPa3BUTHS KOMIBIOTEPHBIX TexHosorui. I[lapamnenbHbie
BbIUKCIIeHUs1. MHoronpoueccopHbsle cucrembl. CynepkomnbroTepbl. PacnpenenéHubie
BBIUYKCIIUTENbHBIE CUCTEMBI U 00paboTka OOJBIIMX JaHHbIX. MoOuIbHBIE ITU(POBHIE
YCTpOWCTBA HU UX pOJb B KOMMYHHKalUsSIX. BCTpOEHHbIE  KOMIIBIOTEPBI.
MuxkpokoHTposuiepsl. Po6oTrn3npoBaHHbIE TPOU3BOICTBA.

[IporpammHoe oOecrieueHrHe KOMIBIOTEPOB M KOMIBIOTEPHBIX cHUCTEM. Bujbl
OporpaMMHOro o0ecredeHus U uX Ha3HadyeHue. (OCOOEHHOCTHM MPOrpaMMHOIO
obOecnieyeHus: MOOWIIbHBIX YCTpoMcTB. IlapamnensHoe nporpammupoBanue. CUCTEMHOE
nporpaMmHoe obOecnedeHue. OmnepallMOHHBIE CHCTEMBbI. YTWIMTHL.  JlpaiiBepbl
ycTpoiicTB. MHCTANMIISIMS ¥ IEMHCTAIUISILMS IPOTPAMMHOI0 00ECTICUEHUS.

QaitnoBple  cuctembl. [IpuHIMOBI  pa3MenieHUss W HMMEHOBaHWS  (ailioB
B fofiroBpeMeHHoi namsatu. [1[abnons! 11t onucanus rpymi (aisos.

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

[IpyHUMOBI TOCTPOCHUS W aNMNapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEM.
Ceressie mpoTokoibl. Cerb MHTEpHET. Anpecanus B cet MHTepHeT. [IpoTokonsl cTeka
TCP/IP. Cuctema JOMEHHBIX UMEH.

Paznenenne IP-cetTm Ha moaceTM € TOMOWIBID Macok mnoxacereil. CereBoe
anMuHUCTpupoBaHue. llomydeHue nHaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpPA.
[IpoBepka Hamuuus CBSA3M C y31I0M ceTd. OmnpeneneHue Mapupyra JIBHXKEHUS
IIAKETOB.

Bunst  pestensHOocTM B cetm MHrepner.  CepBucel  MHTepHera.
['eonHdopmalimoHHbIe CUCTEMBI. [ €0JIOKAlIMOHHBIE CEPBUCHI PEATLHOTO BpPEMEHU
(HampuMep, JOKalusi MOOWIBHBIX  TeNedOHOB, OMNpeNeTeHUE 3arpy>KeHHOCTH
aBTOMarucTpaieit), HHTEpHET-TOProBiisi, OpOHUpPOBaHUE OUJIETOB U TOCTUHHUII.

! Kypcu@ww BBIJACJIICH MaTepual, KOTOpHﬁ HE SIBJISIETCS 00s3aTeIbHBIM npru H3y4YCHHU U HC BXOAUT B COACPIKAHUC
HpOMC)KyTO‘IHOﬁ HJIF UTOTOBOM aTTCCTAllUM 110 MPEAMETY.
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['ocymapcTBeHHbIE DJIEKTPOHHBIE CEpBUCHI U yciuyrd. ColuanbHBIE CETH —
OpraHuzalusi KOJUIEKTUBHOIO B3aMMOJCHCTBUS U oOMeHa JaHHbIMU. CeTeBOM STHKET:
npaBuUjia TOBeJIEHUs B KuOepnpocTtpaHcTBe. [IpoOirema MOIIMHHOCTH MOTy4EHHOU
uHpopmaru. OTKpbITEIE 00pa30BaTENbHBIE PECYPCHI.

TexHoreHHbIE W DKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C MCHOJIb30BAHUEM
UH()OPMAITMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHOMorui. OO0mue npoOdaemMbl 3allUuThI
uHpopman 1 uUHPOpManMoHHOW Oe3zomacHocTH. CpencTBa 3amUThl MHGOPMALUH
B KOMIIbIOTE€pAX, KOMITBIOTEPHBIX CETSIX M aBTOMATH3UPOBAHHBIX WH()OPMAITMOHHBIX
cucreMax. IIpaBoBoe oOecrneueHne HH(POPMALMOHHON O€30MACHOCTU. DIeKMPOHHASA
yughposas noonucy, cepmupuyuposarHvle catimol U OOKYMeHMbL.

[IpenoTBparienre HECAaHKITMOHUPOBAHHOTO JOCTYTIA K TUYHON KOH(UICHITHATHHOM
uH(pOpMAIUH, XPaHALIEHCS Ha MEPCOHATLHOM KOMITbIOTEpE, MOOMIIBHBIX YCTPOHCTBAX.
BpenonocHoe nporpaMMHoe obecrieueHre U crnocoObl 0OpbObl ¢ HUM. AHTUBHPYCHbBIE
nporpammbl. Opranusanus JUYHOTO apxuBa HHPOpMaiuu. PezepBHOe KOMUpOBaHUE.
[laposibHas 3amuTa apXuBa.

[udppoBanue naHHbX. CUMMETpUUHBIE U HecuMMeTpuuHble mHU@pbl. [udpsl
npoctoit 3amensl. ugp Lesaps. udp Bmxenepa. Anroputm mmdposanus RSA.
Cmezanoepaghus.

Teopernyeckue 0CHOBbI HHPOPMATHKHU

Nudopmarnus, nanHsie W 3HaHug. MHGOpManMOHHBIE MPOIECCHl B MPHUPOJE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE U JUCKPETHBIE BEJIUYMHBI U CUTHAIBL.  HeoOxoaumocTh
JTUCKpETU3aluu nH(popMaIuu, npeHa3HauYeHHOM ISl XpaHeHUsI, Iepeladu 1 00padOTKH
B LU(PPOBBIX CUCTEMAX.

JIBonuHoe KoaupoBaHue. PaBHOMEpHbIE U HEpaBHOMEPHBIE KOAbI. JlekonupoBaHue
COOOIIIEHUI, 3alMMCaHHBIX C TOMOINBI0 HEPAaBHOMEPHBIX KOJOB. YcioBue DaHo.
[locTpoeHre  OAHO3HAYHO  JEKOJUPYEMBIX  KOJOB C  IOMOLIBK  JIepeBa.
I'pagh An.A. Maprosa. EnuHuiiel usmepeHus kKoiaudecTBa uHbopmanuu. AdaBUTHBIN
MOJIXOJT K OIEHKE KOJMYECTBA MH(MOPMAITIH.

Cucrembl cuucnenus. Pa3BépHyras 3amuch 1eIbIX UM JpPOOHBIX YHUCEN
B IIO3UIMOHHON cucteMe cunciicHus. CBOWCTBAa TMO3WIIMOHHOM 3alUCH  4YuUCHa!
KOJIMYECTBO IM(p B 3alUCH, NPU3HAK JAETUMOCTH YHCIa HAa OCHOBAHHWE CHCTEMBI
CUMCIICHUSA. AJNTOPUTM TIEpeBOjJia IENOoro uuciaa u3 P-uyHOM cUCTEMBI CUUCICHUS
B JICCATUYHYIO. AJTOPUTM TIepeBoJla KOHEYHOW P-uuyHONl npodbu B JI€CATUYHYIO.
AJITOPUTM MEpeBoJia LEJIOro Yuciaa U3 JACCATUYHOW CHUCTEMbl CUUCICHUSA B P-nuHylO.
[lepeBon koHEUHOM JnecATUYHOM aApoOu B P-uunyro. /IBomyHasi, BOCbMepuUYHas
IIECTHA/IIIATEPUYHAST CHUCTEMbl CUUCICHUS, CBS3b MEXIy HUMHU. Apudmerndeckue
OIIEpallM B MO3UIIMOHHBIX CUCTEMAX CUUCIECHUS. 1pouunas ypasHogeulenHas cucmema
cuucnenus. /[gouuno-oecamuynas cucmema CUucieHus.

Komuposanue texctoB. Kogupoka ASCII. OxnobaiitHeie kKoaupoBku. CtaHmapt
UNICODE. Koaupoka UTF-8. Onpenenenne nHPpopMalmoHHOT0 00bEMa TEKCTOBBIX
COOOIIEHHH.
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KoaupoBanue mnzobpaxkenuit. Ouenka MHGOPMAIMOHHOTO 00BbEMa TpaduIecKux
JAHHBIX TPU 33JJaHHBIX PA3pEUICHUU U TTTyOMHE KOIUpOBaHUs 1BeTa. LIBeToBbIe MOENH.
Bekropaoe komupoBanue. @opmarsl rpapuueckux ¢ainos. TpéxmepHas rpaduka.
®paxkranbHas rpaduka.

KoaupoBanue 3Byka. OueHka HH(OPMAIMOHHOTO O0BbEMa 3BYKOBBIX JaHHBIX
IIPU 33JJaHHBIX 4aCTOTE JUCKPETU3ALMU U Pa3psAAHOCTH KOAUPOBAHMUS.

Anrebpa gnoruku. IlonsiTue BbICKa3biBaHMs. BbIcKa3zbiBaTeNbHbIE  (POPMBI
(npenukatsl). KBaHTOpBI Cyl1eCTBOBaHUS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOmuubl HMCTUHHOCTH. JlorMyeckue BbIpaKEHUS.
Jlornueckue ToXkAecTBa. J(OKa3aTeNbCTBO JIOTHYECKUX TOXKIECTB C MOMOIIBIO TaOJHIL
VCTUHHOCTH. JIorMuecKkre onepanuuy U onepanuy HaJl MHOKECTBAMU.

3akoHbl anreOpbl JIOTUKH. OKBHUBAJIEHTHBIE MPeoOpa3oBaHUS  JOTMUYECKUX
BbIpaKEHUH. Jlornueckue ypaBHEHUsI U CUCTEMBI YPABHEHUN.

Jlornueckue (QyHKUIMU. 3aBHCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX
(GYHKIMI OT KoIM4ecTBa apryMeHTOB. [1oJHbIE CUCTEMBI JIOTHYECKUX (YHKIIHM.

Kanonunueckue GopMbl Joruueckux BblpakeHU. CoBEpIICHHBIE TU3bIOHKTHBHbBIE
U KOHBIOHKTHBHBIE HOPMAaJIbHbIE (OPMBI, AITOPUTMBI MX IOCTPOECHUS IO TaOJHIle
VUCTUHHOCTH.

Jlornueckue 3neMeHTBI B cocraBe Kommbrorepa. Tpurrep. Cymmarop.
MHoropa3psasaslii  cymmarop. IlocTpoeHne cxeM Ha JIOTHYECKHMX JJEMEHTAX
[0 3aJaHHOMY JIOTUYECKOMY BBIPAKEHHUIO. 3alUCh JIOTUYECKOTO BBIPAKECHUS
0 JIOTHYECKOHN cxeMe. Muxkpocxemsl u mexHo102us ux npou3eoo0cmaed.

IIpencraBiieHnEe NENBIX YACEN B IAMATH KOMIbIOTEpa. OrpaHMYEHHOCTh AUana3oHa
Yyycel NPU OIPaHUYEHUM KOJIMYECTBA paspsaoB. llepemosiHeHue paspsamgHON CETKH.
be33HakoBBIe ¥ 3HAKOBBIC JaHHBIC. 3HAKOBEIA OWUT. JIBOMYHBIM JTOIOTHUTEIHHBIA KOJI
OTPULIATENILHBIX YUCET.

[To6uToBbie  jnormyeckue omnepanuu. Jlornueckuit, apudmernyeckui u
nukiandeckui cipuru. llugpoBanue ¢ moMoup0 N0OOUTOBOH ONEPaLiU «UCKIHOYAIOIEe
NITN».

[IpencraBiieHHE BEIIECTBEHHBIX YMCENI B MaMITH KOMIBIOTEpA. 3HAyallas 4acThb
U TOpsSioK uucna. Jluama3oH 3HaueHHMH BEIIECTBEHHBIX 4Yuceldl. [IpoGmembl
XPAaHEHUS BEIIECTBEHHBIX YMCEN, CBSA3AHHBIE C OrPAHUYECHHUEM KOJIHMYECTBA PA3PAIAOB.
BelnoniHeHne omnepanuid ¢ BEIIECTBEHHbIMM  YHUCJIAMM, HAKOIUIEHHE OIIMOOK
IIPU BBIYNCIICHUSAX.

AJITOPUTMBI X IPOrpaMMHPOBaHHeE

OnpeneneHue BO3MOXKHBIX pPE3YNbTaTOB pabOThl MPOCTEUIINUX aJTOPUTMOB
YIIPABJIEHUS UCITOJIHUTEISIMU U BBIYUCIUTEIBHBIX AITOPUTMOB. OTIpEeIIEHHE UCXOIHBIX
JAHHBIX, TPU KOTOPBIX AJITOPUTM MOXKET J1aTh TPeOYyEeMbIil pe3ysbTarT.

Otanbl  penieHUs 3a7ad  Ha KoMIbloTepe. HMHCTpyMEHTalnbHBIE CpENCTBA:
TPAHCIATOP, OTIAAAUUK, TPOGMIUPOBIIMK. KOoMOMIALKA U UHTEpHpETAIUs MPOrPaMM.
BuprtyanbHble MalllvHBbI.
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WNurterpupoBanHas  cpena  pa3paOOTku.  MeTonbl  OTJAJKH  IPOrpamM.
Hcnonp3oBanue TpaccUpoBOYHBIX Tabmui. Otiagounbii  BbIBOA.  [lomaroBoe
BBIMIOJIHEHUE TTporpaMMbl. Touku octaHoBa. [I[pocMOTp 3HAaYEHUI TTEPEMEHHBIX.

A3k mporpammupoBanus  (Python, Java, C++, C#). Tunsl JgaHHBIX:
LEJIOYUCIIEHHBIC, BEUICCTBEHHBIC, CUMBOJIbHBIE, Jornueckue. BerBneHus. CloKHbBIC
ycnoBus. lluknbl ¢ ycnoBuem. lluknbl 1o mniepeMeHHOM. B3anmMozameHseMOoCTb
pa3nUYHbIX BUJIOB IUKIOB. MHBapuaHT nukia. CocTaBlIeHUE IUKIIA C UCIIOIb30BaHUEM
3apaHee OoIpeAeIEHHOrO MHBapHaHTa IUKIIA.

JloxkymenTupoBanue mnporpamm. lcnons3oBanue xkomMmeHTapueB. lloaroroska
OMUCAHMS MPOTPAMMBI U HHCTPYKIIMM IS TIOJIb30BATEIIA.

Anroputmbl  00paOOTKM HATYPAJIbHBIX YHCEN, 3alMCAHHBIX B TO3UIIMOHHBIX
CHCTeMax CYHUCIEHHUs: pa3OWeHue 3amucud 4ucia Ha  OTAeNbHble  LUPH,
HAaXOXJACHUE CYMMBI H TpoW3BelAeHUs I1udp, HAXOKICHHE MaKCUMaIbHOU
(MUHUMATBHON) U PBHI.

Haxoxxnenne Bcex NpOCTBIX YHCEN B 3aJaHHOM JauarasoHe. lIpencraBiieHue
yycia B BUJE HAOOpa MPOCTBIX COMHOXKHUTEIEH. ANTOPUTM OBICTPOrO BO3BEACHUS
B CTEIICHb.

O06paboTka pgaHHBIX, XpaHsAmMxcs B ¢ainax. TekcToBble U  JBOMYHBIC
daiinbl. daitnoBeie epeMeHHbIe ((aiioBbie ykazatenu). Utenue u3 Qaitna. 3anuch
B (haii.

Pasouenne 3amaum Ha noazagauu. lloamporpammbl (mpouenypsl U (YHKIHUHN).
Pekypcusi. PekypcuBHble 00beKTHI ((pakTaisl). PekypcuBHBIE poLEaypbl U (PYHKIIUH.
Hcnonbs3oBaHue cTeka il OpraHu3alii PeKYPCUBHBIX BBI30BOB.

Ucnonb3oBanue  craHgapTHOM  OMOJIMOTEKW  s3bIKA  MPOTPAMMHUPOBAHMS.
[TonkmroueHne OMOIMOTEK MOANMPOTPAMM CTOPOHHUX TPOU3BOAMUTENCH. MOMyIbHBIM
MPUHLNIN TOCTPOEHUS MPOTPaMM.

UYucnennble mMeTonbl. TouHOoe W NpUOMMHKEHHOE pernieHus 3afadu. YucieHHble
METONBl pEIICHUs ypPaBHEHW: METOj| mepedopa, METOJ TOJIOBUHHOTO JICJICHUS.
[TpubnuxEHHOE BEIYHMCIICHNE JJIMH KPUBBIX. Beraucienue miomnanei Guryp ¢ moMoImso
YUCJIEHHBIX METOJIOB (METOJ] MPSMOYTOJIbLHUKOB, METOJ| Tpareuuii). [louck Mmakcumyma
(MuHUMYMa) QYHKIIMH OJJHOM MEpEMEHHON METO/IOM MTOJIOBUHHOTO JCJICHUS.

OO0paboTka  CUMBOJBHBIX  JIAHHBIX. BcerpoeHHbie byHKIMU ~ sA3BIKA
MpOrpaMMHUPOBAHUS JIJIT OOPaOOTKM CHMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKHU
CUMBOJILHBIX CTPOK: MOACYET KOJUYECTBA MOSBJICHUN CHMBOJIA B CTpPOKE, pa3OueHHE
CTPOKH Ha CJIOBa MO MPOOEIbHBIM CUMBOJIaM, TTIOUCK MOJCTPOKH BHYTPHU TAHHOW CTPOKH,
3aMEHA HAWUJEHHOW IMOACTPOKH HA IPYIYyIO CTPOKY. ['eHepanus Bcex CiI0B B HEKOTOPOM
andaBuTe, YIOBICTBOPSIONIMX 3aJlaHHBIM oOrpaHudeHusiM. lIpeoOpazoBaHue uyucina
B CUMBOJIBHYIO CTPOKY M 0OpaTHO.

MaccuBel ¥ MOCJIEIOBATEILHOCTA  YHMCENI.  BpluciIeHHe  0000MIEHHBIX
XapaKTEPUCTUK BJIEMEHTOB MacCHUBa WJIM YHUCIOBOM MOCIEAOBATEIBHOCTU (CYMMBI,
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MPOU3BEACHUS, CPEAHET0 apudMETUYECKOr0, MHHUMAJIBbHOTO M MAaKCHMaJIbHOTO
AJIEMEHTOB, KOJMYECTBA DJIEMEHTOB, YJIOBJETBOPSIOMIMX 3aJaHHOMY YCJIOBHIO).
JIMHENHBIN MOUCK 33JaHHOI0 3HAYEHHUSI B MACCHUBE.

CoptupoBka onHOMepHOro Maccuba. [IpocTbie MeToabl COPTUPOBKH (METO.
My3bIpbKa, METOJ BBIOOpA, COPTUPOBKA BcTaBKaMu). CopTUpoBKa ciusiHueM. beicTpas
coptupoBka MaccuBa (anroputM QuickSort). J[BOMYHBIN MOUCK B OTCOPTHUPOBAHHOM
MAaCCHBE.

JIBymMepHBIE MacCCUBBI (MAaTPHUILhI). AITOPUTMBI 0OPaOOTKU JBYMEPHBIX MAaCCHBOB:
3aMoJHEHUE IBYMEPHOI'O YHCIOBOIO MacCUBa M0 33JJaHHbIM MPaBUJIaM, TIOUCK AJIEMEHTa
B JBYMEPHOM MAacCCHBE, BBIYHCJICHHE MaKCUMyMmMa (MHHUMYMa) U CYMMbI 3JI€MEHTOB
JBYMEPHOI'O MacCHBa, II€PECTAHOBKA CTPOK M CTOJOIIOB JBYMEPHOTO MAacCUBa.
Paspabomka npoepamm 0ns pewenus npocmuix 3a0ay auaiusa oauuvix (ouucmka
OAaHHBIX, KIACCUDUKAYUS, AHATU3 OMKTIOHEHULL).

HNupopmanoHHbIE TEXHOJI0T MU

TekcroBblid  mpoueccop. PenaktupoBanne u  ¢opmarupoBanue. I[IpoBepka
opdorpaduu u rpammaruku. CpecTBa MOMCKA U aBTO3aMEHBI B TEKCTOBOM ITPOIIECCOPE.
Hcnonp3oBanue crtwied. CTpyKTYpUpOBaHHBIE TEKCTOBBIE JOKYMEHTHL. (CHOCKH,
ornasinenue. KomnektuBHas pabora ¢ AJOKyMEeHTaMH. MHCTpYMEHTBI peleH3UpOBaHUS
B TEKCTOBBIX Tporeccopax. OOnaunbie cepBuCHl. JlenoBas mnepenucka. Pedepar.
[IpaBuia 1UTUPOBAHUS UCTOYHUKOB M OdopMIeHHUS OuOIHOrpaduuecKnx CChUIOK.
OdopmiieHne crnucka JauTepaTypbl. 3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOW TEKCTA.
TexHnueckue cpencrsa BBoAa Tekcra. Criennanu3npoBaHHbIE CPEACTBA PEIAKTUPOBAHUS
MAaTeMaTHYECKUX TEKCTOB.

AHamn3 naHHbIX. OCHOBHBIE 337a4M  aHalM3a JaHHBIX: IPOTHO3HPOBAHUE,
KJaccuukays, Kiacrepusanus, aHaau3 oTkioHeHui. [locnegoBaTenbHOCTD pelIeHus
3aj1a4 aHaJIM3a JaHHbBIX: COOp MEPBUYHBIX JaHHBIX, OUUCTKA U OI[EHKA KayecTBa JaHHbIX,
BBIOOp W/WJIM TIOCTPOCHUE MOjENH, MpeoOpa3oBaHUe AaHHBIX, BU3yaJlM3alusl JaHHbIX,
UHTEpIpeTauus pe3ynbTaToB. lIporpamMmHBIE CpelcTBAa M HWHTEPHET-CEPBUCHI
JUIsl 00pabOTKU U TMpPEACTABICHUs JaHHBIX. bonbiine naHHbie. MammHHOe oOy4yeHue.
HUnmennekmyanvHolil aHanu3 OAHHUIX.

AHanu3 JaHHBIX C TOMOIIBIO AJIEKTPOHHBIX TaOIuIl. Beraucienue CyMMBbI, CpeiHETo
apupMeTnyeckoro, HauOOJIpLIEr0 (HAMMEHBIIET0) 3HAUYCHUS Auana3oHa. Beruucienue
KO3(pUIUEHTa KOppeJsiluKd JBYX paaoB JaHHbIX. [locTpoeHue crTosi04aThIX,
JUHENYaThIX U KpyroBeix nuarpamm. [loctpoenue rpagukos ¢pynkuuii. [logdop nuHum
TPEHA, PELICHHE 3a7a4 IPOrHO3UPOBAHMS.

YucneHHOe pelieHrne YpaBHEHHH ¢ MOMOIIbI0 mo0opa napamerpa. OnTuMu3anus
KaKk [IOMCK HAWIydlllero peleHrus B 3aJaHHbIX ycnoBusx. llenmeBas dyHkums,
orpannueHus. JIokanbHBICE W TIOOAIBLHBIH MUHUMYMBI 1iefieBoM (yHKumu. Pemienue
3aJ1a4 ONTUMM3AIUHU C TTOMOUIBIO SJIEKTPOHHBIX TAOJIHII.
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11 KJIACC

TeopeTnueckue 0CHOBbI HH(POPMATHKH

Teopernueckue MOAXOABI K OLEHKE KoiuuecTBa MHGOpMaluu. 3aKoH
anautuBHOCTH UHQopMmanuu. Popmyna Xapriau. HHpopmanus M BEpOATHOCTb.
®opmyia lllenHoHa.

Anroputmsl cxaTtust JaHHbIX. Anroput™m RLE. Anroputm Xadgdmana. Anroputm
LZW. AaroputMmbl CXaTHsl TAHHBIX C MOTEPSIMU. Y MEHBIIICHUE TIIYOUHBI KOAUPOBAHUS
useta. OcHOBHBIE ujen aroputMoB cxatust JPEG, MP3.

Ckopoctb nepenayn JaHHBIX. 3aBUCUMOCTb BPEMEHU nepenayn
OT MH(QOPMAIMOHHOTO 00bEMA JAaHHBIX M XapaKTEPUCTUK KaHana CBA3M. [lpuunHbI
BO3HMKHOBEHUS OLIMOOK MpH Nepenaye naHHbIX. Kojbl, mo3BoIsI0IMEe OOHAPYKUBATH U
UCTPAaBJIATh OMIMOKH, BO3HUKAIOIIME MpH Iepenadye NaHHbBIX. Paccrosnue XsmMMmuHra.
KoaupoBanue ¢ noBropennem 6utoB. Kogasl XaMMuHra.

Cucrempl. KoMnoHeHTBI cucTeMbl U UX B3aumozeiicTBue. CUCTEeMHBIA 3(PQeKT.
VYpasnenue kak UHPOpMaAIMOHHBIN Tpoiiecc. OOpaTHast CBSI3b.

Mogenn u wmopenupoBanue. llens moaenupoBanus. COOTBETCTBHE MOENH
MoJeIupyeMoMy OOBEKTYy WIM Tpoueccy, uenu wMoxaenupoBanus. Ddopmanusanus
MPUKJIAHBIX 3a7a4.

[IpencraBienue pe3ynbTaTOB MOJCIUPOBAHUS B BUJIE, YIOOHOM JJIsi BOCTIPUSITHS
yenoBekoM. ['paduuaeckoe rpepacTaBieHne JaHHbBIX (CXeMbl, TAOIUIIBI, TPAhUKH).

I'padsr. OcHoBHbIe TOHATHS. Buasl rpadoB. Onucanue rpadoB ¢ MOMOIIBIO MaTPUIL
CMEKHOCTH, BECOBBIX MATPHL], CHMCKOB CMEXHOCTU. PelieHue aropuTMU4YecKux 3aiad,
CBSI3aHHBIX C aHAJIN30M rpadoB (IOCTPOCHUE ONTUMAIBLHOTO MYyTH MEXIY BEpLIMHAMU
rpada, omnpeaereHUE  KOJIMYECTBA  pa3IMYHBIX MyTed  MEXKAYy  BepIIMHAMHU
OPUEHTHUPOBAHHOTO AIIMKIMYECKOro rpaga).

HepeBbsi. bunapHoe naepeBo. JlepeBbsi momcka. CmocoObl 00Xxoma Jepera.
[IpencraBnenue apudmeTHuecKkux BbIpaK€HUN B BUjIE AepeBa. JMCKpeTHbIE UTPhI IBYX
UTPOKOB ¢ nonHoi nHpopmanuei. [loctpoenne nepesa nepedopa BapuaHTOB, ONMUCAHUE
CTpaTeruy WUrpbl B TAOMUYHOW (opme. BBIUTPHINIHBIE W MPOUTPHIIIHBIE TTO3UIIMH.
Briarpeliiiabie cTpaTeru.

CpencrtBa  UMCKYCCTBEHHOro UMHTe/UIeKTa. CepBHCHI MalIMHHOIO —IEpPEBOAA
U pacro3HaBaHMsl YCTHOM peuu. KorHuTtuBHBIE cepBuChl. WaeHTudukanus M HOUCK
n300paxeHui, pacrnozHaBanue nul. CamooOywaromuecs: cucteMbl. VICKyCCTBEHHBIN
UHTEUIEKT B KOMIIBIOTEPHBIX urpax. lMcronb3oBaHME METOJOB HCKYCCTBEHHOI'O
MHTEUIEKTa B O0O0y4arolmux cucremax. lcnonb3oBaHME METOAOB HCKYCCTBEHHOI'O
UHTEUIeKTa B  pobotoTexHuke. Murepuer Bemieit. [lepcnexkTuBbl  pa3BUTHS
KOMITBIOTEPHBIX HHTEJUIEKTYyAJIbHBIX cucTeM. HelipoHHbIe ceTn.

AJITOPUTMBI U IPOrPaMMHPOBaHHE
dopmanusanys NOHATUA anropuTMma. MamnHa TeHOpUHIa Kak YHHUBEpCaJIbHas
Monenb BbruucieHu. Tesuc Yépua—Twropunra. Mawwuna I[locma. Hopmanvhwle
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aneopugmol Mapkosa. Aneopummuuecku Hepaspeuiumvle 3a0aqu. 3aoaua ocmamosa.
Hegoszmoorcnocms asmomamuueckoii 0maaoxku npocpamm.

OneHka CII0)KHOCTH BbIYUCIIEHUH. BpeMst paboThl 1 00BEM UCHOIB3YEMOM aMSITH,
UX 3aBUCUMOCTB OT pa3Mepa UCXOAHBIX AaHHBIX. OLEHKa aCHMIITOTUYECKOM CII0)KHOCTH
QITOPUTMOB. AJITOPUTMBI TTOJUHOMHUAIBHON CIOKHOCTH. [lepeOopHble anropuTMBbI.
[TpumMeps! pa3aMUHbBIX AITOPUTMOB PEILICHUS OJJHOU 3a/1a4H, KOTOPbIE UMEIOT Pa3IMuHYIO
CJI0)KHOCTb.

ITonck MpOCTBIX YUCEN B 3alaHHOM JIMANa30HE C MOMOLIBI0 AITOPUTMA «PELIETO
Opatochenay.

MHoropaspsiiHbie Leble YUCIa, 3aJa4H JJIIMHHON apu(METHKH.

CrnoBapu (accouuMaTUBHBIE MAacCCUBBI, OTOOpaxkeHHs1). Xau-Tadiuuibl. [loctpoenue
aJ1(paBUTHO-4YACTOTHOT'O CIIOBAps JIJIsl 3a/IaHHOTO TEKCTA.

Ananuz mexcma Ha ecmecmeeHHOM A3bIKe. Buvidenenue nocneoosamenvrocmeti
no wabaony. Pecynsapuvie gvipasicenus. Yacmomuoiu ananus.

Creku. AHamM3 TOPaBWIBHOCTH  CKOOOYHOrO  BbIp@XEHUs.  Bbruucienue
apu(METUIECKOTO BEIPAKEHUS, 3aITUCAHHOTO B TOCT(UKCHOM dopMme.

Ouepenu. Mcnosp30BaHue o4epeau JUisi BP)EMEHHOI'O XpaHEHUS! JaHHBIX.

Cesaznvle cnucku. Peanuszayus cmeka u ouepeou ¢ noMOWbIO C8A3HBIX CNUCKOS.

Anroputmbl  Ha Tpadax. IlocTpoeHne MHHUMAJIBHOIO OCTOBHOIO JIepeBa
B3BEIICHHOTO CBSI3HOTO HEOPHUEHTHUPOBaHHOTO Tpada. 0O6x00 epagha 6 enyouny.
0O6x00  epagpa 6  wupuny.  KolnuecTBO  pa3aUYHBIX  NyTed  MEXKIY
BEpLIMHAMU OPUEHTHPOBAHHOI'O alMKIWYecKkoro rpada. Anroput™m J{eWKCTphl.
Aneopumm Dnotioa—Yopwanna.

JepeBbsi. Peanusanust gepeBa ¢ IMOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOMYHBIE
(Ounapubie) nepeBbsi. lIlocTpoenue pgepeBa [uis  3aJaHHOTO  apUPMETHUUECKOTO
BbIpakeHUs. PexypcuBHbIE anropuTmbl o0Xxoxa aepeBa. Mcmonb3oBaHUE CTEKa MU
ouepenu Jisi 00Xoja aepena.

JlunaMu4yeckoe MpOorpaMMUPOBAHUE KaK METOJI pEUIeHUsl 3ajay C COXpaHEHUEM
INPOMEXKYTOUHBIX PpEe3yJIbTaTOB. 3aJauyM, pEIIaeMble C IOMOIIbI JAUHAMHUYECKOrO
IPOrPAaMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (YHKIMHA, MOACUET KOJIMYECTBA
BapUaHTOB, 33/1a4l ONTUMHU3AIIIH.

[lonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM  MPOrpaMMHUpPOBaHUH. (OOBEKTHI
u kiaccel. CBoiicTBa M MeToAbl O00BEKTOB. OOBEKTHO-OPHUEHTHPOBAHHBIN aHAIN3.
Pa3paboTka mporpaMM Ha  OCHOBE  OOBEKTHO-OPHUEHTHUPOBAHHOIO  IMOAXOJA.
Wukancymnsnusi, HacleI0BaHue, NOJIMMOPPU3M.

Cpenst  ObicTpoit  pa3paboTku mporpamm. I[IpoexktupoBanue wuHTEpdeiica
noJyib3oBaress. Vcrnoab30BaHHE TOTOBBIX YIPABISEMBIX 3JIEMEHTOB JUIsl TOCTPOCHUS
uHTepdeiica.

0O0630p s3bIKOB MporpamMmmupoBanus. [loHsaTHe 0 mapagurmMax MpPOrpaMMHUPOBAHUS.
U3yuenue 6mopoco sA36lKa npocpamMmupoBaHus.
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NudopMmanoHHbIe TEXHOJIOT MU

OTanbkl KOMIIBIOTEPHO-MATEMATHUYECKOTO MOJEIMPOBAaHUS: TOCTAHOBKA 33aJ]1ayu,
pa3paboTka MOJENM, TECTUPOBAHUE MOJEIH, KOMIBIOTEPHBIM IKCIEPUMEHT, aHAIU3
pPE3YJIbTAaTOB MOJICJIMPOBAHUS.

Jluckpetn3anus pu MaTeMaTUHYEeCKOM MOJIETMPOBAHUN HEMPEPBIBHBIX MTPOLIECCOB.
MopenupoBanue JBHKCHUSL. MopenupoBanue OMOJIOTMYECKUX CUCTEM.
MaremaTudeckue MOJIeTT B 9KOHOMUKE. BBIUMCIUTENbHBIE SKCIIEPUMEHTHI C MOJIEIISIMU.

OO06paboTka pe3yabTaTOB AKCIIEPUMEHTA. MeTo/] HAaUMEHBITUX KBaaApaToB. OmeHKa
YUCJIOBBIX TMapaMeTPOB MOJEIUPYEMBIX OOBEKTOB W TIPOIECCOB. BoccTaHOBICHHE
3aBUCHUMOCTEHN MO pe3ybTaTaM SKCIIEPUMEHTA.

BepositHOCTHBIE MOJIEJIH. Meroubl Momnre-Kapio. NmurannonHoe
MoaenupoBanre. CUCTEMBI MAaCCOBOTO OOCTYKMBAHUSI.

Tabnuunble (pensiroHHbIe) 0a3bl AaHHBIX. Tabiuila — MpeICTaBICHUE CBEICHUIN
00 oxHOTMHOHBIX OOBekTax. Ilone, 3amuch. Kimrou taOmmipl. Pabora ¢ roTtoBoi 0a3oit
JTAHHBIX. 3amojHeHWe O0as3bl JaHHBIX. [loMCK, cOpTHpOBKA W (UIbTparus JTaHHBIX.
3anpockl Ha BBIOOPKY JIaHHBIX. 3ampochkl C MapameTrpamu. Beruucisiemble MO
B 3aIIpOCax.

Muorotabnuynbie 0a3bl JaHHBIX. THIBI CBSI3e Mexay Tabnuuamu. BHemrHui
kiod. [enoctHoCcTh 0a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0IMYHBIM 0a3aM JTaHHBIX.

OcHosHble npuHyunvl Hopmaiuzayuu 6a3 0anusix. Azvix ynpaenenus oanHovimu SQL.
Co3zoanue npocmuix 3anpocos Ha ssvike SQL Ha 6b160pKy 0aHHbIX U3 0OHOU MAOAUYDL.

Hepensayuonnvie 6azvl 0annwix. Ixkcnepmmubvie CUCEMbL

Nurepuer-npunoxenus. [loHatne o cepBepHOW M KIMEHTCKOM 4YacTAX CauTa.
TexHonorus «KJIUEHT — CepBEP», €€ TOCTOMHCTBA U HegocTaTku. OcHOBHI a3bika HTML
u kackagabix Tabmun cruied (CSS). Cuenapun Ha s3wpike JavaScript. @opMbl Ha BeO-
CTpaHHUIIE.

Pa3Mmerienne Be6-caliToB. Y ciayra XocTuHTa. 3arpy3ka ¢anaoB Ha CauT.

BBon wu300pakeHWit ¢ UCMOJB30BAaHUEM PA3IMYHBIX ITU(POBBIX YCTPOWUCTB
(undpoBbIX (poToanmaparoB M MHUKPOCKONOB, BHAECOKAMEp, CKAaHEPOB M JPYTUX
ycTpoiictB). ['padmueckuit penaktop. Paspemenue. KanpupoBanue. Vcnpasnenue
nepcrekTuBkl. ['ncrorpamma. Koppekmus ypoBHe, koppekius nera. O0eciiBednBaHme
IBETHBIX M300paxeHuid. Perymis. Pabora ¢ obnactamu. OUIbTPHI.

MHorocnoiinbie  u3o0paxkenus. TekcTroBele ciou. Macka cnos. Kananbl.
Coxpanenue BbiieieHHOW o6Onactu. IloaroroBka wumocTpanuii Jyisi BeO-CalTOB.
AHUMHUPOBaHHBIE U300PAKECHUSI.

Bekropnass rpaduka. IlpumutuBel.  V3MeHeHue  mopsiaka  3JIEMEHTOB.
BripaBHuBaHue, pacnpenenenue. [ 'pynnupoBka. Kpuseie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcnons3oBanre KOHTYpoB. BekTopusaius pacTpoBbIX H300paKeHUH.

[IpyHUMIOBI TOCTPOCHUS U PEOAKTUPOBAHUS TPEXMEpPHBIX Moaenel. CeTouHble
Mozenu. Marepuansl. MojenupoBaHue UICTOUHUKOB OcBelieHus. Kamepbl. A1IUTUBHbBIC
texHosioruu (3D-npuntepsl). [loHsTHE O BUPTyanbHON PEATLHOCTH W JIONOJHEHHOU
pEAIbHOCTH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
HO UHOPOPMATUKE HA YPOBHE CPE/IHEI'O OBILIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH O0YyYarouIuxcs
PYKOBOACTBOBATHCS chopMHUPOBAHHOMN BHYTPEHHEHN MO3ULIEN JIMYHOCTH,
CHCTEMOM IEHHOCTHBIX OpHUEHTAlMi, TMO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH,
COOTBETCTBYIOIIHNX TpaAULIMOHHBIM LHEHHOCTSM POCCUICKOTO oO11ecTBa,
paclMpeHue >KU3HEHHOTO OIbITa W ONbITA JEATEIIbHOCTH B IPOLECCE PEAU3aLUU
CpeICTBaMH  y4eOHOTO TIPeIMeTa OCHOBHBIX  HANpaBJICHUN  BOCHUTATEIBHOU
NEATEIbHOCTH.

1) rpa:kaIaHCKOro BOCIIATAHMS

OCO3HAaHUE CBOWX KOHCTUTYIMOHHBIX IpPaB M OO0S3aHHOCTEH, YBa)XCHHE 3aKOHA
U TIPaABOIOPSIKA, COOJIOJCHIE OCHOBOIIOJATalOIUX HOPM HH(OPMAIMOHHOTO IMpaBa
1 MHPOPMAIIMOHHOM 0€301MaCHOCTH;

TOTOBHOCTh  IPOTHUBOCTOSITh  HWJCOJOTHHM  JKCTPEMHU3Ma,  HAIMOHAIU3MA,
KceHOPOOMH,  JUCKPUMHHAIIMA  TI0  COIHAIBHBIM,  PEIUTHO3HBIM,  PAaCOBBIM,
HAITMOHAJIBHBIM ITPU3HAKAM B BUPTYAIIBHOM IPOCTPAHCTBE;

2) MAaTPMOTHYECKOT0 BOCTIMTAHUSI:

IICHHOCTHOE OTHOIICHHWE K MCTOPHUYECKOMY HACICAHWIO, IOCTHXKCHHSIM Poccumn
B HayKe, MCKYCCTBE, TEXHOJIOTHSX, IMOHMMaHWE 3HAYCHUS WH(GOPMATHKU KaK HayKH
B JKU3HU COBPEMEHHOI'0 OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITUTAHUS
c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI, STUYECKOT0 TIOBEICHMUS;
CHOCOOHOCTh OLEHMBAThb CUTYallMI0 M MPUHUMATh OCO3HAHHBIE pPELICHMUS,
OPUEHTHPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B CETH
WNuTepHer;

4) 3cTeTHYECKOr0 BOCIIUTAHUS:

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

CMOCOOHOCTh BOCHPHUHUMATh pa3jM4YHbIe BHIBl HCKYCCTBA, B TOM YHCIE
OCHOBAHHOTO Ha MCIOJb30BAHUN WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

5) ¢pu3uUecKOro BOCUTAHMSA:

c(hOopMUPOBAHHOCTh 3J0POBOTO U 0O€30MacHOr0 o0pa3a >KU3HU, OTBETCTBEHHOTO
OTHONICHHWS K CBOEMY 3JI0POBBIO, B TOM 4YHCJIE 3a CUET COOONCHUS TPeOOBaHUU
0€30MacHON HKCIUTyaTalliil  CPEACTB WH(OPMAIIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUH;
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6) TPy10BOTr'0 BOCTIMTAHMS:

FOTOBHOCTh K AKTMBHOM JIESITEIBHOCTH TEXHOJOTMYECKOW W  COIMAIBHOU
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 HHPOPMATUKH ¢ 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) PKOJIOTHYECKOI0 BOCITUTAHNS :

OCO3HAHHE TJI00ATLHOT0 XapaKTepa SKOJIOTHUECKUX MTPOOJIEM U IMTyTEH UX PEIICHHUSI,
B TOM 4YHCIE C Y4ETOM BO3MOXKHOCTEH WH(GOPMAIIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOT UM,

8) HeHHOCTH HAYYHOI 0 TIO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH, JOCTHKEHUSM HAYIHO-TEXHUYECKOTO Iporpecca M OOIIECTBEHHOMN
MPAKTUKH, 32 CYET MOHUMAHHS POTH WH(GOPMAIIMOHHBIX PeCypcoB, HHPOPMAITMOHHBIX
MPOIIECCOB U MH(MOPMAITMOHHBIX TEXHOJOTUN B YCIOBHSIX ITUGPOBOM TpaHChopMaIuu
MHOTHX c(ep )KU3HU COBPEMEHHOT0 00IIEeCTBa;

OCO3HAHHWE IIEHHOCTHM HAY4YHOW JIESITENIbHOCTH, TOTOBHOCTh OCYIECTBISThH
MIPOEKTHYIO U UCCIIETOBATEILCKYIO IEITEIIbHOCTh WHIWBUIYaTbHO U B TPYIIIIE.

9) SMOIHOHANbHBI MHTEJLUIEKT, IIPEIOoJIararoyi chopMHUPOBAHHOCTS:

CaMOpPETryJIMPOBaHUs, BKIIOYAKOIIETO CaMOKOHTPOJb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEIEHNE, CTOCOOHOCTh aIallTUPOBATHCS K AMOIIMOHATIHHBIM
U3MEHEHUSM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBHITHIM HOBOMY;;

BHYTPEHHEM MOTHUBALIMM, BKIIOYAKOUIEH CTPEMJIEHHE K JOCTHXKCHUIO LENH
U yCHexy, ONTUMHU3M, WHULIMATUBHOCTh, YMEHHUE JI€MCTBOBATb, HUCXOAs U3 CBOUX
BO3MOXKHOCTECH;

SMITaTHH, BKIIIOYAIOMICH CIIOCOOHOCTH IOHHMMAaTh DSMOIMOHAIBLHOE COCTOSHHUE
JIPYruX, VyYUTBIBAaTh €ro TPH  OCYIIECTBICHUH KOMMYHHKAIIUM, CIIOCOOHOCTH
K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAIbHBIX HABBIKOB, BKJIOYAIONIUX CHOCOOHOCTh BBICTPAWBATh OTHOIICHUS
C APYTUMHU JIIOJIbMU, 3a00TUTHCS, MPOSIBIIATh HHTEPEC U pa3peliaTh KOHPIUKTHI.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbraTe uzydenuss ”HQOpMaTUKU Ha YPOBHE CPEAHETO O0IIero 00pa3oBaHuUs
y obOyuaromerocss OyayT chOpMHUpPOBAaHBI METAMPEIMETHBIE PE3YyJIbTaThl, OTPAKEHHBIE
B YHUBEPCAIbHBIX yUEOHBIX JCHCTBUSAX, @ MMEHHO — IMO3HABATEJIbHBIE YHUBEPCAIbHbBIE

16



denepanbHas padouas nporpamma | Madpopmartuka. 10—11 kinaccsl (yriry0nEéHHBINA yPOBEHB)

yuyeOHble JIEeWUCTBUS, KOMMYHUKATHBHBIC YHUBEpCaJlbHbIE YyueOHBIC JCHCTBHUS,
pEryJIATHBHBIE YHUBEPCAIbHbIE YUEOHbIE IEUCTBUS, COBMECTHAS AEATEIbHOCTb.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC YYeOHBIE HeiiCTBUS
ba3zoBble Jiornyeckue 1efCTBUA:

CaMOCTOSITEJILHO (POPMYIMPOBATh U AKTYaTU3UPOBATh MPOOJIEMY, pacCMaTpPUBAThH
€€ BCECTOPOHHE;

yCTaHABJIMBATh CYIICCTBEHHBIM TPU3HAK WM OCHOBAaHUS JUIS CpPaBHEHWS,
KJ1accu(UKaIuu U 0000IIeHNS;

OMPEICTATH IS JSATeIIbHOCTH, 3a]1aBaTh ITapaMeTPhbl U KPUTEPUHU UX JTOCTHIKCHHUS;

BBISIBJIATh 3aKOHOMEPHOCTU U MPOTUBOPEUHS B pacCMaTPUBAEMBbIX SIBJICHUSX;

pa3pabaTrbiBaTh IUIAH pEIICHUS NPOOJEMBbl C Yy4€TOM aHajinu3a HWMEIOIIUXCS
MaTepUaIbHbIX 1 HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JICSATEIBHOCTh, OIICHUBATh COOTBETCTBHUE PE3yJbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM NESITEIbHOCTH;

KOOPJIWHUPOBATh W BBHINIOJHATH Pa0OTy B YCIOBUSAX PEATBHOTO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPO00JIeM.

ba3oBrble ucciieoBare/bCKHue 1eiCTBUA:

BJIAa/IETh HaBbIKaMU Y4e€OHO-HCCIENOBAaTEIbCKON W MPOEKTHON AESTENbHOCTH,
HaBbIKaMHM pa3pelieHus npodieM, CioCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOM Y
IIOMCKY METOJOB PELICHUS NMPAKTHUYECKUX 3a7ad, NMPUMEHEHUIO Pa3IMYHBIX METOJOB
ITO3HAHMS;

OCYLIECTBIIATH PA3JIUYHBIE BUABI AEATEIBHOCTH 110 ITOJY4EHUIO HOBOI'O 3HAHUS, €T0
UHTEpIpeTaluy, Npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHbIX YU€OHBIX CUTYyalHsIX,
B TOM YHCJIC TIPY CO3/1aHUU y4EOHBIX U COLUATIbHBIX MPOEKTOB;

(dopMUpOBaTh HAYYHBIA THI MBIIUICHUS, BIaJAE€Th HAYYHOH TEPMHUHOJIOTHUEM,
KJIFOUEBBIMU MTOHATUSMU U METOAAMU;

CTaBUTb U (HOPMYJIMPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHOM A€ TEIbHOCTH
Y )KU3HEHHBIX CUTYaLMSIX;

BBISBJISITh IPUYMHHO-CIIEACTBEHHBIE CBA3M U aKTYyaJM3UpPOBaTh 3a/1a4y, BbIIBUTaTh
TUIIOTE3Y €€ PELICHUs], HAXOAUTh APIrYMEHTHI IS 10KA3aTENbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELLICHUS;

AHAJIM3HUPOBATH ITOJIYYEHHBIE B XOJI€ PELICHHUs 3a1a4d PE3YJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLICHKY HOBBIM CUTYAallUsIM, OLEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATH Li€JICHANPABICHHbIHN MOMCK MEPEHOCca CPEJCTB U CIOCOOOB AEUCTBUS
B NMPOECCUOHATILHYIO CPEIY;

yMETh MEpPEHOCHUTh 3HAHUS B TIIO3HABATENbHYIO M MPAKTHUECKYIO0 O00JacTH
KU3HEAEATEITbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeN;
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BbIJIBUT'aTb HOBBIC UACH, IIPpCJIaraTb OPUIMHAJIIbHBIC ITIOAXO0AbI 1 PCIICHUS, CTABUTDH
Hp06HeMBI 1 3a/1a4M, JOITYCKAOIIUE AJIbTCPHATUBHBIC PCIICHMA.

Pabora ¢ undgopmanmei:

BJIQJICTh HAaBBIKAMHU TOJIYYCHHUS HWH(POPMAIMA W3 HCTOYHHUKOB PA3HBIX THIIOB,
CaMOCTOSITEJIHHO OCYITICCTBIIATh TOWCK, aHaIW3, CHCTEMATH3aIlui0 M WHTEPIPETaIHIO
uH)OPMAITHN Pa3TNYHBIX BUIOB U ()OPM MPEACTABICHHUS;

CO3/1aBaTh TEKCTHI B Pa3IUYHBIX (opMarax ¢ y4ETOM Ha3HAUYCHHS WHOOpMAIHH
U [IETICBOU ayIUTOPHH, BEIOMpAsi ONTUMAIbHYIO (hOpMY MPECTABICHUS U BU3yaIH3alllH;

OIICHUBATh JIOCTOBEPHOCTh, JICTUTUMHOCTh HHGOpPMAIHK, €€ COOTBETCTBHE
IIPaBOBBIM U MOPaJIbHO-3THYCCKHM HOPMaM;

WCITOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJIOTHUN
B PCIICHHWM KOTHUTUBHBIX, KOMMYHMKATHBHBIX U OpraHU3aIlMOHHBIX  3aJ1a4
C coOmoJiecHHeM TpeOOBaHUM HSPrOHOMHUKH, TEXHHKU O€30MacCHOCTH, THUTHEHBI,
pecypcocOepekeHus, IMPaBOBBIX U OTUYECKUX HOPM, HOPM HH(OpMaIMOHHOU
0€30I1aCHOCTH;

BJIaJICTh HABBIKAMU PACIIO3HABAHWS W 3aIUTHl MH(pOpMaIuu, WHGOpMAITMOHHON
0€30MacHOCTH JIMIHOCTH.

KomMMmyHHKaTHBHbIE YHUBEPCAJbHbIC Y4eOHBIC 1eHCTBUSA
Oouenue:

OCYIIECTBIISITh KOMMYHUKAILIMK BO BCEX chepax KU3HH;

pacro3HaBaTh  HeBepOajdbHbIE cpeicTBa  OOIIEHMS, TOHUMaTh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, PACIIO3HABATh IIPCATIOCHIIIKHU KOH(l)J'II/IKTHBIX CI/ITyaLII/Iﬁ U CMATYATh
KOH(DITUKTHI;

BJIaACTh pa3iIn4YHbIMHA crocobamu O6IH€HI/I$I nu BBaHMOHCﬁCTBHH,
APTYMCHTHUPOBAHHO BCCTU JUAJIOT, YMCTb CMATYATh KOH(i)J'H/IKTHBIe CuTyaluu,

paSBépHYTO N JIOTUYHO n3J1araTtb CBOIO TOYKY 3PCHUA C UCITOJIb30BAHUCM SA3BIKOBBIX
CPEICTB.

CoBMmecTHas 1eATEJIbHOCTD:

MOHUMAaTh W WCIOJb30BaTh MPEUMYINECTBA KOMAHIHOW ¥ WHIWBUIyaIhHOU
paloThI;

BBIOMpPATh TEMATHUKY U METOJIbI COBMECTHBIX JIEHCTBUN ¢ y4ETOM OOIIMX HHTEPECOB
¥ BO3MOXKHOCTEH KaXKJI0T0 4JIeHA KOJUIEKTHBA,;

MPUHUMATH L€ COBMECTHOM JIESITEIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JENUCTBUS 0 UX IOCTHXKEHUIO: COCTABJIATH IJIaH JEHCTBUMN, PacTIpeAeIIATh POJIU C YUETOM
MHEHUN YYaCTHUKOB, OOCYXJIaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHMBATh KaueCTBO CBOETO BKJa/la M KAXKIOTO y4aCTHMKAa KOMAaHIbI B OOIIHIA
pPE3yJIBTAT 0 pa3padoTaHHBIM KPUTECPHUSIM;

npenjaraTb HOBBIE TIPOCKTHI, OIICHWUBAThH HJEH C TIO3WIMA  HOBHU3HBI,
OPUTHHAILHOCTH, TIPAKTUYECKOM 3HAUMMOCTH;
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OCYHICCTBIIATL ITO3UTHBHOC CTPATCTUICCKOC IMOBCACHUC B PA3JIMYHLIX CUTYyALlUAX,
IIPOABJIATE TBOPUCCTBO U B006pa)K€HI/Ie, OBITh HMHHUIIMATHUBHBIM.

PerynsiTuBHBIC YyHHMBEpPCaJIbHbIE Y4eOHbIe 1eHCTBUA
Camoopranmzanus:

CaMOCTOSITENIFHO ~ OCYIIECTBIISITh  MO3HABATENLHYIO JICATENbHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
JeSITETIBHOCTH U J)KU3HEHHBIX CUTYAIHSIX;

CaMOCTOSITENIFHO COCTAaBJIATh TUIAH PEIICHHS MPOOJIEMBI ¢ y4ETOM HMEIOLINXCS
pPECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEOUYTCHUMH;

JaBaTh OIICHKY HOBBIM CHUTYAIIUSM;

pacHIMPATh pAMKH y4eOHOTO IIPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTECHUIA,

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

OLICHUBATH MTPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO M MPOSBICHUIO MIHUPOKOW SPYIAWIIMA B PAa3HBIX
o0JIacTsX 3HAHWUW, TIOCTOSHHO TIOBBIIATh CBOW OOpa30BaTEIbHBIA W KYJIbTYPHBIH
YPOBCHB.

CaMOKOHTPOJIb:

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

BJIa/IETh HaBBIKAMM TMO3HABATEJIbHON pe(dIeKCMM KaK OCO3HAHUS COBEPIIAEMbBIX
JNEUCTBUM U MBICIIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, MCIOJIb30BaTh
npuéMbl pedIeKCHH JIJTsl OEHKU CUTYaIluH, BBIOOpa BEPHOTO PELICHMS;

OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATH PEILICHUS IO UX CHUKECHUIO;

IPUHUMATh MOTHUBBI M ApI'yMEHTBI APYTUX IPU aHATIU3E PE3YIIBTATOB ACSATENBHOCTH.

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

HPEIMETHBIE PE3YJIbTATDBI

B mporecce u3yuenust kypca undopmatuku yriayonéHHoro yposas B 10 kiacce
00 y4JarImMUMUCS OYAyT JOCTUTHYTHI CIACAYIONINE MTPEIMETHBIC PE3YIIbTATHI:

BJIQJICHUE TIPEACTABICHUSIMU O POJIUM MH(GOPMAIIMK U CBS3aHHBIX C HEW IPOIECCOB
B MPUPOJE, TEXHUKE M OOIIECTBE, MOHITHSIMHU «UHPOPMAIUD», «UHPOPMAITMOHHBIN
MpOIECC»,  «CHUCTEMa»,  «KOMIIOHEHTHI  CHUCTEMBD»,  «CHCTeMHBIH  dPdeKrT»,
«H(}OPMAIIMOHHAS CUCTEMAY, KCUCTEMA YIPABICHUS»;

BJIaJICHUE METOJIaMH TToMCcKa uHbopManuu B ceTu HTepHET, yMEHNE KPUTHUECKU
OLICHUBATh MH(GOPMAIINIO, TIOTYyYEeHHYIO U3 ceTu VHTepHeT;
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yYMEHHUE XapaKTepu30BaTh OOJbIINE JaHHBIC, TPUBOAUTH MPUMEPHI HCTOUHHUKOB UX
MOJIYUCHHS] W HANpaBJICHUS MCIOJIb30BaHUSA, YMEHHE KiIacCH(UUUPOBATH OCHOBHBIE
3aJ]auy aHajIM3a JaHHbBIX (IIPOrHO3MPOBaHUE, KiIaccU(UKaLUs, KIacTepU3alus, aHaau3
OTKJIOHEHUH ), TOHUMATh MOCJIEI0BATEIbHOCTh PELICHMSI 33/1a4 aHaiu3a JaHHBIX: cOop
NEPBUYHBIX JaHHBIX, OYMCTKA M OIIEHKA KayecTBa JAHHBIX, BHIOOpP W/WJIM MOCTPOEHUE
MOJIeNH, T[peoOpa3oBaHWE JaHHBIX, BHU3yalu3alus JaHHBIX, HWHTEpPIpeTalus
pE3yJIbTATOB;

NOHMMAaHWE OCHOBHBIX TMPHUHIMIIOB YCTPOWCTBA ¥  (DYHKIMOHHPOBAHHUS
COBPEMEHHBIX CTAI[MOHAPHBIX U MOOWIBHBIX KOMIIBIOTEPOB, TEHICHIUN pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHIA,

BJIaJICHUE HABbIKaMU pabOThI C OMEPAIMOHHBIMU CUCTEMaMH, OCHOBHBIMU BUAAMHU
OpOrpaMMHOr0 OOECHedeHus i pelieHuss Y4eOHBIX 3aJad 10 BbIOpaHHOU
CHelUaIn3al1H;

HaJIMYUE MPEACTABICHUI 0 KOMIIBIOTEPHBIX CETSIX U X POJIM B COBPEMEHHOM MUPE,
0 0a30BbIX MPHUHIMIAX OPraHU3aLMU U (YHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEH,
00 O0ImMX NpUHIUIAX Pa3pabOTKU U (PYHKIIMOHUPOBAHUS NHTEPHET-TIPUIIOKEHHUI;

NOHMMaHHE yrpo3 HMHPOPMALMOHHOW O€30IaCHOCTH, HCIOIb30BAaHHE METO/0B
U CpEICTB MPOTUBOJCHCTBHUS 3STUM yrpo3am, coOJIoJieHHEe Mep Oe30IacHOCTH,
NPEIOTBPAIAIOIINX  HE3aKOHHOE  PaclHpoCTPaHEHUE  NEPCOHAIBHBIX  JIAHHBIX,
coOnmogeHne TpeOOBAHMM TEXHUKM O€30MaCHOCTM M TUTHEHbl MNpu  paborte
C KOMITBIOTEpAaMH U JAPYTUMH KOMIIOHEHTaMH IH(PPOBOTO OKPYKEHHUS, MOHWMaHUE
IIPaBOBbIX OCHOB MCIIOJIb30BaHUS KOMIIBIOTEPHBIX IpOrpamMM, 0a3 JAaHHBIX U pabOThI
B ceTu MIHTEpHET;

NOHMMAaHHWE OCHOBHBIX NPUHLHUIIOB  JUCKPETH3AllMM  PA3IUYHBIX  BUJIOB
uH(dOpMaIK, yMEHHEe OnpeesaTh MHPOPMAITMOHHBIH 00BEM TEKCTOBBIX, TpaUIECKUX
U 3BYKOBBIX JAHHBIX MPH 33JaHHBIX MMapaMeTpax AUCKPETU3AINH, YMEHHUE OMPEACIsATh
CPEAHIOI0 CKOpPOCTb IE€pefaud JAHHBIX, OLEHUBAaTh HM3MEHEHHE BPEMEHHU Iepenayu
P U3MEHEHNHU MH(OPMALIMOHHOTO 00BbEMA TaHHBIX M XapaKTEPUCTUK KaHaia CBA3H;

YMEHHUE UCNOJIb30BaTh IPU PEILICHUH 337a4 CBOMCTBA MO3ULIMOHHOMN 3aIIUCH YHUCEN,
JITOPUTMA MOCTPOEHUS 3aMCH YHUCIIA B TO3ULUOHHON CHCTEME CUHMCIIECHUS C 3aJaHHBIM
OCHOBAaHHEM M IIOCTPOEHHMS YHUCIA IO CTPOKE, COJEpXKAIlled 3amuch 3TOr0 4ucia
B TIO3UIIMOHHOW CHCTEME CUHCICHHS C 33JaHHBIM OCHOBAHHMEM, YMEHHUE BBIMOIHATH
apu(MeTHIEeCKUE ONEpaIlii B TO3UIIMOHHBIX CHCTEMAaX CUMCIICHHS;

YMEHUE BBIOJIHATH MIPE00Pa30BaHuUsl JOTUUECKUX BbIPAKEHUHN, NCIIOb3YsI 3aKOHBI
anreOpbl JIOTMKH, YMEHUE CTPOUTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTHUBHOMN
U KOHBIOHKTUBHOW HOpPMalbHBIX (popMax IO 3aJaHHOM Tabyule HNCTUHHOCTH,
UCCIIEZI0BATh 00JIaCTh UCTUHHOCTH BBICKAa3bIBaHMSI, COAECPIKAILETO IEPEMEHHBIE, pellaTh
HECIIO’KHBIC IOTHYECKUE YPABHEHMS  CUCTEMBI YpaBHEHUM;

NOHMMaHuE 0A30BBIX AITOPUTMOB 0OPAOOTKH YHMCIOBOM M TEKCTOBOM MH(OpMaInn
(3amuch yKcen B MO3ULMOHHOM CUCTEME CUUCICHUS, HAXOXKIEHUE BCEX MPOCTHIX YHUCE
B 33/IaHHOM JiMana3oHe, 00padoTKa MHOTOpa3psIHbIX LIEJIbIX YUCEII, aHAJIN3 CUMBOJIbHBIX
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CTPOK M JPYTHX), aITOPUTMOB TIOMCKA U COPTHUPOBKU, YMEHUE OMPEACISATh CI0KHOCTD
U3ydaeMbIX B Kypce 0a30BbIX QJITOPUTMOB (CYMMHpPOBAaHHE JJIEMEHTOB MAacCHBa,
COPTUpPOBKA MaccHBa, NEpeOOpHBbIE aIrOPUTMBbI, JBOMYHBIM IMOMCK) U HPUBOAUTH
IPUMEPBI HECKOJIKUX aITOPUTMOB Pa3HOM CIOKHOCTH ISl pEIICHUs OHOM 3a7auu;

BJIaJICHUE YHUBEPCATIbHBIM SI3bIKOM MPOTpaMMHUpPOBaHuUs BbICOKOT0 ypoBHs (Python,
Java, C++, C#), npencraBieHusiMu 0 0a30BBIX TUIAX JAHHBIX M CTPYKTYpax JIaHHBIX,
YMEHHE UCTOIh30BaTh OCHOBHBIC YIPABISAIONINE KOHCTPYKIIUN, YMEHHE OCYIIECTBISATh
aHaN3 TPENJIOKEHHOW TMPOrpaMMbl: OMPENENATh PE3yNbTaThl PaOOTHI MPOTPAM MBI
OpU 3alaHHBIX HMCXOAHBIX JAHHBIX, ONPENEsITh, NMPH KaKUX HCXOMHBIX JTaHHBIX
BO3MOJKHO TOJIYY€HHUE YKa3aHHBIX PE3YJbTAaTOB, BBISBIATH JTaHHBIC, KOTOPHIE MOTYT
npuBecTd K omubOke B paboTe mporpammsbl, (GOPMYIUPOBATH MPEATIOKEHUS
10 yJIY4UICHHIO IPOrPaMMHOT0 KOa;

yMEHUE  CO37aBaTh  CTPYKTYPUPOBAHHBIE  TEKCTOBBIE  JIOKYyMEHTHI |
JIEMOHCTPALIMOHHBIE MAaTepUabl C HCHOJb30BAHUEM BO3MOYKHOCTEH COBPEMEHHBIX
IPOTPAMMHBIX CPEACTB U 0OJAUYHBIX CEPBHUCOB;

YMEHHE HCIOJB30BaTh JJICKTPOHHBIC TAONMIIBI I aHAIW3a, MPEACTABICHUS
U 00pabOTKH NaHHBIX (BKJIIOYAs BBIYMCICHUE CYMMBI, CPEIHETO apu(METHUIECKOrO,
HauOOJBIIEr0 ¥ HAMMEHBLIETO 3HAUECHUH, pelIeHne ypaBHEHUH, BIOOP ONTUMAIbHOIO
peleHus, moA00p JMHUH TPEH 1A, PEIICHHUE 33a]a4 MPOTHO3UPOBAHUA).

B mpouecce u3yuenust kypca uHpopmatuku yriayonéHHoro ypoBHs B 11 kiacce
00 yyarouMMucs Oy1yT JOCTUTHYTHI CIEAYIOUINE PEAMETHbIE PE3YyIbTaThI:

YMEHHE CTPOUTh HEPaBHOMEPHBIE  KOJbL, JIOMYCKAIOLIIME  OJHO3HAYHOE
JIEKOIMpOBaHuE cOOOIIeHNH (mpedUuKCHbIE KOABI), UCMOIb30BATh MPOCTEUIINE KOJBI,
KOTOpbIE TMO3BOJISIIOT OOHAapYyXXMBaTh U HCIPABIATH OLIMOKU TMpH Mepenaye JTaHHBIX,
CTPOUTh KOJ, OOECNEeYMBAIOIINA HAMMEHBIIYI0 BO3MOXHYIO CPEIHION JUIMHY
COOOUIEHMSI ITPU U3BECTHOM 4acTOTE CUMBOJIOB, MOSCHATH MPUHIUIIBI paOOTHI IPOCTHIX
AJITOPUTMOB CXKaTHsl TAHHBIX;

YMEHUE peulaTh aaropuTMUUYECKUE 3a/1a4H, CBA3aHHbIE C aHAIN30M rpadoB (3a1a4u
MOCTPOEHUSI ONTUMAIBHOTO MTyTH MEXY BepIIMHAMHU Tpada, OnpeaeTeH s KOTUYecTBa
pPa3IMYHBIX MyTEH MEXAY BEpIIMHAMH OPHUEHTHPOBAHHOIO AlMKIMYECKOro rpada),
YMEHHE UCIIOJIb30BATh AEPEBbS IPU aHAIHU3E U MOCTPOCHUH KOJOB U JJI ITPEICTABIICHUS
apu(METUYECKUX BBIPAKEHHUM, MPHU PEIICHUH 3a/]ad TOUCKAa U COPTUPOBKU, YMEHHE
CTPOUTH JEPEBO UIPHl MO 33JaHHOMY aJTOPUTMY, pa3padarbiBaTh U OOOCHOBBIBATbH
BBIMTPBIIIHYIO CTPATETUIO UTPHI;

yMEHUE pa3pabaThIBaTh U PEaTU30BbIBATh B BUJIE NPOrpamMM 0a30BbIE aJITOPUTMBI,
YMEHME HUCIIONIB30BATh B IPOrPaMMax JAHHbBIE PA3JIMYHBIX TUIIOB C YYETOM OIPaHUYEHUN
Ha AMana3oH MX BO3MOXHBIX 3HAYEHUW, MPUMEHSATh NP PEIICHHH 3aJad CTPYKTYpbI
JTAHHBIX (CIHMCKH, CIIOBapH, CTEKU, OYEPEIH, AEPEBb), UCIIOIb30BaTh 0a30BbIE ONEpaIuu
CO CTPYKTYpamu JaHHbBIX, IPUMEHATh CTAaHAAPTHBIE U COOCTBEHHBIE MOANIPOTPAMMBI JJI5
00paOOTKHA YHUCIIOBBIX JAHHBIX M CHUMBOJIBHBIX CTPOK, MCIOJb30BaTh MpHU pa3paboTKe
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nporpaMMm  OMOJMOTEKH TMONNpPOrpaMM, 3HaTh (DYHKIIMOHAJIbHBIE BO3MOXKHOCTH
WHCTPYMEHTAJIBHBIX CPEJCTB Cpelbl pPa3pabOTKH, yMEHHE HCIONb30BaTh CPEICTBA
OTIaJKU TporpaMM B Cpele MNpOorpaMMHUpPOBaHUS, YMEHUE JOKYMEHTHPOBATH
IPOrpaMMBl;

YMEHHUE CO3/1aBaTh BeO-CTPaHUIIBL;

BJIaJICHUE OCHOBHBIMM CBEACHUAMM O 0a3ax JAaHHBIX, UX CTPYKType, CPeaCTBax
co3laHus U pabOThl C HUMH, YMEHUE UCIOJIb30BATh TAOJIMYHBIC (PESIIMOHHBIC) Oa3bl
JTaHHBIX (COCTABIATH 3ampochl B 0a3zax JaHHBIX, BBITIOJHATH COPTUPOBKY M TIOWCK
3anuceld B 0asze JaHHBIX, HAMOJHATH pa3paboTaHHyi0 0a3y JaHHBIX) M CHpPABOYHbBIE
CHCTEMBI,

YMEHHE HCIONb30BaTh KOMIIBIOTEPHO-MaTEeMaTUUECKUe MOJEIN Uil aHalu3a
OOBEKTOB M TMPOIECCOB: (HOPMYITUPOBATh LI€Th MOJCIMPOBAHUS, BBINOJIHATH AHAIHU3
pe3yJabTaTOB, MOJTYYEHHBIX B XO/€ MOJECIMPOBAHUA, OLEHUBATh COOTBETCTBUE MOJEIH
MOJIETUPYEMOMY OOBEKTY WJIM IMPOLECCY, MPEACTABISATh PE3YJIbTaThl MOAETHPOBAHUS
B HaIJISIHOM BUJIE;

yYMEHHE OpPraHU30BbIBATh JUYHOE uH(}OpPMAaIIMOHHOE MIPOCTPAHCTBO
C HCIOJIb30BAaHUEM PA3JIMYHBIX CPEACTB LUGPOBBIX TEXHOJOTWM, TOHHUMaHUE
BO3MOXKHOCTEH  ITM(PPOBBIX  CEPBUCOB  TOCYIJApPCTBEHHBIX  YCIYI,  IU(PPOBBIX
o0pa3oBaTeNbHBIX CEPBHUCOB;

MOHMMAaHWE OCHOBHBIX MPHUHIMIIOB pabOThl, BO3MOXHOCTEH H OTpaHUYCHUS
MPUMEHEHHUS TEXHOJIOT M MICKYCCTBEHHOTO MHTEIJIEKTA B PA3JIMUHbIX 00JIaCTsIX, HATMIHE
IPEICTABICHUN O Kpyre pellaeMbIX 3ajad MalIMHHOIo OOydeHus (pacro3HaBaHUS,
KJaccu(PUKAIMM ¥ TMPOTHO3MPOBAHUS) HAIMYUE MPEICTaBICHHM 00 HCIOJIb30BaHUU
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 ¢ KOMIbIOTEpaMu
U APYTUMH KOMIIOHEHTaMH UG POBOTO
OKpPY>KCHHSI.

[TpuHITUTIEI paOOTH KOMIIBIOTEPOB H
KOMITBIOTEPHBIX CHCTEM. APXUTEKTypa
dbon Helimana. 'apsapockast
apxumexkmypa. ABTOMaTHIECKOe

BBIIIOJIHCHHC IIPOIrpaMMBbI ITPOLICCCOPOM.

OnepaTuBHasi, IOCTOSHHAS U
JOJITOBpEMEHHas maMsaTh. OOMeH
JTAHHBIMU C MIOMOILBIO IIIHH.
KoHTpoIuiepsl BHEMIHUX YCTPONCTB.
[IpstMoO¥ TOCTYN K TTAMATH.
OCHOBHBIE TEHJICHIINU PA3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHUM.

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

Y NPUHIUIBI pa00OThl KOMIIBIOTEPOB,
MOOUJIBHBIX YCTPOUCTB, KOMITBIOTEPHBIX
CUCTEM.

XapakTepu30BaTh KOMITBIOTEPHI Pa3HBIX
MMOKOJICHUH.

HUckats B cetn IHTepHET MHMOpMAIIHIO
00 OTEUECTBEHHBIX CIECIHAINCTAX,
BHECIIINX BKJIaJ B PA3BUTHE
BBIYMCIIUTENBHON TEXHUKHU.

[IpuBoauTe npumMepsl,

! Kypcusom B coyepikanny TeMaTUIECKOTO TUTAHMPOBAHHS BBIIENSAETC MATEPHAI, KOTOPBIA He ABJIAETCS 00S3aTebHBIM IPU H3yYEHUU M HE BXOJUT B COJIEPKAHKE IPOMEKYTOUHOM HITH
WUTOTOBOH aTTECTAINH T10 TIPEIAMETY.
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[TapannenpbHBIC BEIYUCICHUS.
MHOTonpoIeccopHbie CUCTEMBI.
CynepkoMmbioTepsl. Pacripeaenénnbie
BBIYUCIIUTEIBHBIC CUCTEMBI B 00paboTKa
0O0JIBIINX JaHHBIX. MOOMIBLHBIE

1M (POBBIC YCTPOKCTBA U UX POJIH

B KOMMYHHKaIUSAX. BeTpoeHHbIE
KOMIIbIOTEPbl. MUKPOKOHTPOJLIEPHI.
Po6oTu3npoBaHHbIE IPON3BOICTBA

MOATBEPKIAIOIINE TEHICHIINN PA3BUTHS
BBIYUCIIUTEIBHON TEXHUKH.

[TosICHATH CYIIHOCTh MapauIEIbHbBIX
BbIUHCIICHUH. [IpuBOAUTE IpUMeEpHI
3aj1a4, JJis PeIICHUs] KOTOPBIX
MPUMEHSIOTCS] CYIEPKOMIIBIOTEPHBIE
TEXHOJIOTUU WJIU TEXHOJIOTUHU
pacupenesiEHHbIX BBIYUCICHUN.
XapakTepr3oBaTh POOOTU3UPOBAHHBIE
MIPOU3BOACTBA, MOOUIIbHBIC ITU(POBLIE
YCTPOKCTBA U UX POJIb B KOMMYHHUKAIUSIX

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),
CTaHJIAPTHBIMU U CITY)KECOHBIMU
MPUIIOKEHUSAMU, (PailIOBBIMU
MEHEIKEPAMHU.

CoOTHOCUTD BU[IBI TUIICH3UH

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

IS pEeIIeHUs] OJTHUX U TeX K€ 3a1ad.
Ha3zpiBaTh OCHOBHBIE PaBOHAPYIIICHHUS,
MMEIOIIHNE MECTO B 00JIacTH
HCIOJIb30BaHUS POTPAMMHOI0
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3aKoHOATENBCTBO Poccuiickon
®deneparuu B 00J1aCTH MPOTPaMMHOTO
obecrnieyeHust. JInieHsnpoBanue
MIPOrpaMMHOT0 00ECIICUCHUS 1

1 poBBIX pecypcoB. [Iponpueraproe u
CBOOOJTHOE MPOrpaMMHOE 00ECIICUCHHE.
Kommepueckoe 1 HeKOMMEpUYEecKoe
UCTIOJIH30BaHKE MPOTPAMMHOTO
obecrniedeHus U U(POBBIX PECYPCOB.
OTBETCTBEHHOCTh, YCTaHABIIMBaeMast
3aKOHOJATEILCTBOM Poccuiickoi
deneparuu 3a HEMIPaAaBOMEPHOE
UCIOJIb30BaHKUE MPOTPAMMHOI0
oOecrnieyeHus U U(POBBIX PECYPCOB

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

1. Uncmannayus u 0euncmaniisiyus
npocpamm

1.3. | KomnbroTepHble ceTu

[IpuHUMIBI TOCTPOCHUS U alapaTHbIC
KOMIIOHEHThI KOMITBIOTEPHBIX CETEH.
CereBbie npoTokoibl. CeTb MHTEpHET.
Anpecarus B cetu MHTEpHET.
[Tporokonsl cteka TCP/IP.

Cucrema JOMEHHBIX UMEH.
Paznenenue IP-cetu Ha noaceTu

C IOMOIIBIO Macok noacereil. CereBoe
aamuHHCcTpupoBanue. [lonyuenue
JTAHHBIX O CETEeBBIX HACTPONKaxX
koMmbroTepa. [IpoBepka HaUUUsI CBA3U

[TosicCHSITH IPUHLIUITBI TOCTPOCHUS
KOMITBIOTEPHBIX CETEM.

BrisBnsaTh ob1iee 1 pa3nuyaus

B OpPraHu3alyy JJOKAIbHBIX U

r100aIbHBIX KOMIIBIOTCPHBIX CeTel.

[TpuBoAUTH MpUMEPHI TPOTOKOJIOB
creka TCP/IP ¢ onpenenéHubMu

(G YHKITUSAMU.
Hcnons30BaTh Macku MmoaceTeEn

11t pazouenust [P-cetu Ha mojaceTH.

[IpuMeHATH MpOrpaMMHOE

pennaraemeprit B mporpamme 1o HHPOPMATUKE TIEPEIEHb MPAKTHYECKHX PAOOT SBIAETCA PEKOMEHIATENBHBIM, YIUTENb JEIAET BHIOOP MPOBEAEHH S MPAKTHYECKHUX PAOOT.
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c y3iom cetd. Onpenenenre Mapuipyra
JIBUYKEHUS MTaKETOB.

Bunbl nestenbHoct B cet MIHTEpHET.
Cepaucsl lHTepHeTa.
["'eonndopmalinoHHbIE CUCTEMBI.
['eonoKaliMOHHBIE CEPBUCHI PEATLHOTO
BpEMEHU (HampuMep, JIOKalus
MOOUJIBHBIX TeNIe(OHOB, ONpeIcICHUE
3arpy>Ke€HHOCTH aBTOMarucTpaieil),
UHTEPHET-TOPrOBIIsl, OPOHUPOBAHHE
OMJIETOB Y TOCTUHMUII.
['ocymapcTBEHHBIE JIEKTPOHHBIE
cepBUCHI U yciryrd. ConuanbHbIE CETU —
OpraHu3ainus KOJJIEKTUBHOIO
B3aMMOJICHCTBUS K OOMEHA JaHHBIMH.
CeTeBoil 3THKET: MpaBUIIa MOBEACHUS

B kubeprnpocrpaHcTse. [Ipobiema
MOJIMHHOCTH TMOJTY4EHHOU
uHpopmaru. OTKpHITHIE
o0pa3oBaTeIbHbIE PECYPCHI

oOecrieueHue AJis MPOBEPKHU
paboTOCIIOCOOHOCTH CETH.
Ilpakmuueckue padomuwi:

1. Cemesoe admunucmpuposarue

1.4

Nudopmanmonnas
0e301acHOCTb

TexHOreHHBIE U PKOHOMUYECKUE
yrpo3bl, CBSI3aHHBIE C UCIIOJIb30BAaHUEM
UH(GOPMAITMOHHO-KOMM YHUKAITMOHHBIX
TexHoJorui. O6mme npodaeMbl 3aIUThI
uHpopMa 1 “THHOPMALUOHHOM
6e3onacHocTu. Cpe/icTBa 3alUThI
uH(dOpMaIK B KOMIBIOTEPAX,

XapaKkTepu30BaTh CyUTHOCTh NOHATUN
«uH(popMalnoHHast 0€301aCHOCThY,
«3aluTa UHPOpMaUN».
®opMyIHpOBATh OCHOBHBIE MPABUIIA
MH(OPMAIIMOHHON O€30MacCHOCTH.
AHanu3upoBaTh 3aKOHOIATEIILHYIO
0a3y, kacaroniyrocs UHHOpPMaIIMOHHON
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KOMIIBIOTEPHBIX CETIX
¥ aBTOMaTU3WPOBAHHBIX
UH(OPMAIIMOHHBIX CUCTEMAX.
[IpaBoBoe obecrnieueHme
uH(}OPMAaIIMOHHON O€30MacHOCTH.
InekmporHas yugpoeas nOONUCy,
cepmuuyuposanHvle caimol U
OOKYMeHmbl.

[IpenorBpamenue
HECAaHKLIMOHUPOBAHHOI'O IOCTYIIa

K JJMYHON KOH(HIECHIINATbHON
uH(popmaImu, XpaHsuieics

Ha IIEPCOHAIIBHOM KOMIIBIOTEPE,
MOOUJIbHBIX YCTPOMCTBAX.
BpenoHocHoe nmporpaMmmMHOE
obecrnieyeHune 1 crnocoObl 6OPHOBI C HUM.
AHTUBUPYCHBIC TPOTPAMMEI.
Opranuzanus JIMYHOTO apX1Ba
uHdopmaiu. PesepBHoe KOMMpPOBaHUE.
[laponbHas 3amurTa apxusa.
udposanue ganHbIX. CUMMETPUYHbBIE
¥ HECUMMETPHUYHbIE MHUDPHI.

[ pel npocToii 3aMEHBI.

udp Lezaps. [udp Buxenepa.
Anroputm mudpoBanus RSA.
Cmeeanoepaghusi

0€30MacCHOCTH.

[IpuMeHATH cpe/icTBa 3aIIUTHI
uHpopmaru: 6panaMaysphl,
aHTUBHUPYCHBIE MIPOTPaAMMBI,
MapoJIMPOBAHKE U apXUBUPOBAHUE,
g poBaHue.

[IpenorBpaimars
HECAHKI[MOHUPOBAHHBIN JOCTYII
K JTMYHON KOH(PHUIACHINATbHON
uH(pOpMaIUH, XpAHAIIEHCS

Ha MEPCOHATBHOM KOMIIBIOTEPE,
MOOUIIBHBIX YCTPOMCTBAX.
Ilpakmuueckue pabomoi:

1. Aumueupycuvie npozpammul.
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, qaHHbIE U 3HAHUSL.
HNudopmaiimoHHbie TpoLecchl

B MIPUPOJIC, TEXHUKE U OOIIECTBE.
HenpepbiBHBIE U AUCKPETHBIE
BEJIMYMHBI U CUTHANTBI. He00X0uMOCTh
JTUCKpPETU3alu HWHPOPMAITUH,
MIpEAHA3HAYCHHOW 111 XpAHEHUS,
nepeaadyr ¥ 00padOTKH B IIU(POBBIX
CUCTEMAX.

JIBOMYHOE KOOUPOBAHUE.
PaBHOMEpHBIE U HEPAaBHOMEPHBIEC KOJIBI.
JlekoupoBaHue COOOIIICHUH,
3aMMCaHHBIX C TOMOIIBIO
HEPaBHOMEPHBIX KOJOB. Y cnoBue daHo.
[TocTtpoenre 0THO3HAYHO
JIEKOJIUPYEMBIX KOJIOB C IIOMOIIBIO
nepeBa. I pagh An.A. Mapxosa. EnuHuiibl
U3MEpEHUs KoJu4yecTBa HHGOPMALIHH.
AndaBUTHBIN TOAXO]T K OLIEHKE
KOJIM4Y€eCTBa HH(OpMaIIUU.

Cucremsbl cuncinenus. Pazsépuyras
3aMKCh LEIbIX U JPOOHBIX YHUCEIT

B MMO3UITMOHHOMN CUCTEME CUUCIICHUSI.
CBolicTBa MO3UIIMOHHON 3alIMCH YHCIA:
KOJIMYECTBO IIU(p B 3amucH, Mpu3HaKk
JETMMOCTH YUCiia HA OCHOBAHUE

I1osICHATB CYIIHOCTH NOHATUI
«UH(POpPMALU», «TAHHBIEY, «3HAHUS.
Pemars 3agaun Ha u3mepeHne
uHpopMaIm, 3aKIII0UEHHON B TEKCTE,
C MO3ULMHU a(haBUTHOTO MOAXO/A

(B IpeANOSI0KEHUH O PABHOM
BEPOSITHOCTH IOSIBJICHUS] CHUMBOJIOB

B TEKCTE).

[TosicHATH HEOOXOIUMOCTD U CYIIHOCTh
IUCKPETU3ALUN NIPU XPAHEHUH,
nepeaade 1 00pabOTKe JaHHBIX

C IOMOIIBIO KOMIIBIOTEPOB.
[TpuBOAUTH MPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEPHBIX KoJ10B. KonnpoBaTh
1 JIEKOJIUPOBATH COOOIIICHUS

C MCIOJIb30BAHUEM PAaBHOMEPHBIX

Y HEPAaBHOMEPHBIX KOJIOB.

Ctpoutb npeduKCHbIE KOJbI.
KrnaccuduunpoBaTh cCuCTEMBI
CUUCIICHUSL.

BrINONHATE CpaBHEHUE YUCETN,
3aMMCaHHBIX B JBOMYHOM,
BOCBMEPHUYHOM U IIECTHAALATEPUIHON
CUCTEMAX CUUCIICHUS.

Ocy1ecTBIATh NEPEBOJT YACET MEKTY
JIBOMYHOW, BOCbMEPUYHOMN
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CUCTEMBI CUUCIICHUS. 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
CHUCTEMBbI CUUCIICHUS B P-UuHYtO.
[lepeBo KOHEUHOM MECATUYHON IpoOU
B P-uunyro. JIBonuyHas, BocbMepuyHas
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. OgHoOaTHBIE KOAUPOBKH.
Crangapt UNICODE.

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

KoaupoBanue nzodpaxxenuii. Onenka
uH(}OpMaIIMOHHOTO 00BEMA
rpauYecKuX JaHHBIX TPH 3aJaHHBIX
pa3pelIeHUH U TITyOUHE KOJAUPOBAHUS
uBeta. [[BeToBbie Mosenn. BekTopHOoE

Y TIECTHAIIATCPUIHON CHCTEMaMH
CUHCIICHUS.

BBITIONHATH CITOKEHHUE U BHIYUTAHUE
YUCEJI, 3aMMCAHHBIX B JIBOUYHOM,
BOCBMEPUYHOM U MIECTHAAUATEPUIHOU
CHUCTEMaX CUUCIICHHSI.

OcyliecTBIsATh KOJUPOBAHUE TEKCTOBOU
UH(OpPMALIMH C TIOMOIIbIO
KOJMPOBOYHBIX TAOJIHII.

Omnpenensats HHOOPMAITMOHHBINA 00BEM
TEKCTOBBIX COOOIIEHUI B pa3HBIX
KOJMPOBKaX.

Boraucnists pa3mep 11BETOBOM NAIUTPHI
10 3HAYCHHUIO0 OMTOBOM TIIyOMHBI 1IBETA.
Omnpenenste pazmMepsl rpapuuecKkux
(haiiIoB MPU U3BECTHBIX PA3PEIICHUU U
TIIyOMHE KOJTUPOBAHUS 11BETA.
Boruucnsats nHGOpMALIMOHHBIN 00BEM
1u(pOBOM 3BYKO3AIKCH T10 YaCTOTE
JTUCKPETU3ALIMHY, TITYyOMHE KOJIUPOBAHUS
Y BPEMEHU 3alTHCH.

Ilpakmuueckue padomoi:

1. luckpemusayus epaguueckou
uHpopmayuu.

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

KoaupoBanue 3Byka. OnieHka
MH(OPMAIIMOHHOTO 00BEMA 3BYKOBBIX
TAHHBIX MPH 3aIaHHBIX 9aCTOTE
JUCKPETU3ALNU 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 MPEOOPA30BAHUS
JIOTUYECKUX BhIpaxkeHuM. Jloruueckue
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.
BrraucnsaTs 3Ha4eHHSI TIOTUYECKUX
BBIPQKCHH C JIOTHYECKUMHU
olepaluusMi KOHBIOHKIIUH,
IN3BIOHKIINY, THBEPCUU, UMILIMKALINY,
HKBHUBAJICHITHH.

[IpoBoaNTH aHANN3 TaOIULl HCTUHHOCTH.
CrpouTth Ta0aMILIBI HCTUHHOCTH
JIOTUYECKUX BBIPAXKEHUU.
OcymiecTBIsATh YKBUBAJICHTHbBIE
npeoOpa3oBaHus JIOTHYECKUX
BBIPAYKEHUH C UCITOJIb30BAHUEM 3aKOHOB
anreOphl JTIOTUKH.

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

Kanonnueckue Gpopmbl JOrHIECKUX
BbIpakeHU. COBEpILICHHbBIE
JTU3bIOHKTUBHBIE U KOHBIOHKTUBHBIC
HOPMaJIbHBIE (POPMBI, AJITOPUTMBI UX
MOCTPOCHHUS 10 TabJIMIIE UCTUHHOCTH.
Jlornueckue 31EMEHTHI B COCTaBe
koMmnbroTepa. Tpurrep. Cymmarop.
MHoropa3psiaaslii CymMmaTop.
[TocTpoeHne cxem Ha JIOTHYECKUX
AJIEMEHTAaX MO 3a[aHHOMY JIOTUYECKOMY
BBIPAXEHU0. 3aIUCh JJOTUYECKOTO
BBIPXKEHUS 10 JIOTUYECKOUN CXEME.
Muxpocxemvl u mexHoao2us ux
npou3800Ccmea

Ta0aUIEe UCTUHHOCTH U €0
YIIPOILLEHHUE.

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

[TosicHATH YyCTPOMCTBO 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

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

[ToOuTOBBIC JIOTUYECKHUE ONEPALIH.
Jlornueckuii, apu(pmMeTUIECKuii u
nukmaeckuit capury. [udposanue

[TonydaTts BHyTpEHHEE NPEICTABICHUE
LIEJIBIX U BEIIECTBEHHBIX YUCEN

B [IaMATU KOMIIBIOTEPA; OMPEAEIATh
10 BHYTPEHHEMY KOAY 3HaY€HHE YHCIIA.
XapakTepu3oBaTh 0€33HaKOBLIE U
3HAKOBBIE JTaHHBIE.

[ToACHATH OPSIAOK BBIMOJHEHUS
apu(pMETHUECKUX ONepanui ¢ LeIbIMU
Y BEIIECTBEHHBIMH YUCIIAMU

B IIPOLIECCODE.

[IpumeHsTh MOOUTOBBIE JTIOTHYECKUE
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C MOMOIIIBIO TOOMTOBOM Olepanuu
«uckioygaromiee MJIM».

[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
YIPaBJICHUS UCTIOIHUTESMH U
BBIUHCIIUTEIHHBIX aJITOPUTMOB.
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.
CocraBiieHH€ 1IUKJIIA C UCIIOJIb30BaHUEM
3apaHee ONpeIeJIEHHOrO NHBApHUAHTAa
IUKJIA.

JloKkyMeHTHpOBaHuUE MPOrpaMM.
Hcnons30BaHME KOMMEHTAPHUEB.
[ToaroroBka onucaHus NPOrpaMMbl

Y UHCTPYKIIUU JJIS TTOJIh30BaTENS.
AnroputMbl 00pabOTKH HATypaTbHBIX
YHCe, 3alUCaHHBIX B MO3UIIMOHHBIX
CUCTEMAaX CUUCIICHUS: pa3OreHue
3aMKCH YKciia Ha OTACNbHbBIC TUDPHI,
HaxXO0KJICHHE CYMMbI U IPOU3BEACHUS
1idp, HAXOXKJICHUE MaKCUMAJILHON

OTnaXuBaTh MPOTPAMMBI C TTOMOIIHIO
TPacCCUPOBOYHBIX TAOIIHI]

U C UCTIOJIb30BAaHUEM BO3MOXKHOCTEMN
OTJIaTIMKa CPebl TPOTPaMMHUPOBAHUS.
CocTaBisATh JOKYMEHTALIUIO

Ha TIPOrpaMMy.

PaspabarbeiBaTh 1 peam30BBIBATh

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 pa3uyHbIX CUCTEMAX
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 (Tipolieypsl U
¢dbynukuun). Pexypcus. PexypcruBHbie
00BeKTHI (PppakTansl). PexypcuBHbie
MPOLEYPHI ¥ (PYHKITUH.
Hcnonbs3oBaHue cTeka i OpraHu3aiuu
PEKYPCUBHBIX BBI30BOB.

Hcrnonp30Banue cTavgapTHOU
OMOIMOTEKH S3bIKA MPOrPAMMHUPOBAHUSI.
[Toaxrouenme OMOIMOTEK
MOAIPOrPAMM CTOPOHHUX
nponsBoauTene. MoayJIbHBIM NPUHITUIT
MOCTPOCHHUS TTPOrpamMm

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 pabomot:

1. Hcnonvzosanue noonpoepamm
CMAaHOapmuol OubIUOmMeKU s3vIKa
NPOSPAMMUPOBAHUSL.

2. Pazpabomka noonpoepamm.

3. PexypcusHuvle noonpozpammol.

4. Mooynbhbiii npuHyun noCmMpoeHus
npozpamm

3.3

YucreHHbIe METOIbI

Yucnennsle MeToibl. TOYHOE U
NpUOMIKEHHOE pelIeHUs 3aa4u.
YucneHHble METObI PEIICHUS
ypaBHEHHUI: MeTo iepedopa, METO
MOJIOBUHHOT O AeeHust. [Ipubmmkénnoe
BBIYUCJICHUE JJIUH KPUBBIX.
Brruucnenue miomniaaeit puryp c
MTOMOIIBIO YUCIIEHHBIX METOA0B (METO/
MPSMOYTOJIbHUKOB, METOJI TPAICLIH).
[Tonck Makcumyma (MUHUMYMa)
(GyHKIIMU OTHOU MEPEeMEHHON METO0M
TTOJIOBUHHOT'O CJICHUS

[TosicHATH PUHIUIIBI pabOThHI
YUCJICHHBIX METOJIOB, PA3HUILY
MEXAY TOYHBIM U TPUOTUKEHHBIM
PEIICHUSIMU BEIYUCITUTETBHBIX
3ajay.

Pa3pabarbiBaTh 1 OTJIAXKUBATH
MIPOTPaMMBbI, PEATTU3YIOIINE
YUCJICHHBIE METOJIbI PEIICHUS
ypaBHEHUH, TPUOTHKEHHOE
BBIYHCIICHUE JUTMH KPUBBIX

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

Ilpakmuueckue pabomot:

1. Yucnennoe pewienue ypasHeHuul.
2. Ilpubnusicénnoe sviyucienue OnuH
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 JTAHHBIX Bcerpoennble GyHKINM SI3bIKA S3bIKa MPOTPaMMHUPOBAHUS
POrpaMMHUPOBaHUS 1711 00PabOTKH TSt 00pabOTKU CUMBOJIBHBIX CTPOK.
CUMBOJIBHBIX CTPOK. AJITOPUTMBI PazpabaTbiBaTh U OTIAKUBATH
00pabOTKH CUMBOJIBHBIX CTPOK: MPOTPaMMBI, PEATH3YIOIINE TUTIOBBIC
MOJICYET KOJTMYECTBA TOSBICHUIN AITOPUTMBI 00PaOOTKU CHMBOJIBHBIX
CUMBOJIa B CTPOKE, pa30MEeHNE CTPOKU JAHHBIX HA BEIOPAHHOM SI3bIKE
Ha CJIOBA IO MPOOETbHBIM CUMBOJIAM, IPOrpaMMHUPOBAHUS.
IIOMCK MOJCTPOKH BHYTPU JTaHHOU [IpeobpazoBbIBaTh uncaa
CTPOKH, 3aME€HA HalJICHHON MOJCTPOKH | B CHMBOJIBHYIO CTPOKY U 00paTHO.
Ha JIPYT'yI0 CTPOKY. ['eHeparus Bcex Ilpakmuueckue pabomot:
CJIOB B HEKOTOpOM alipaBuTe, 1. Ilocumeonvuasn obpabomra cmpox.
YIIOBJIETBOPSAIOIINX 33JaHHBIM 2. Obpabomka cmpok
orpanndeHusiM. [IpeobpazoBanue uncna | ¢ ucnoavzosanuem QyHKyui
B CUMBOJIbHYIO CTPOKY ¥ OOpaTHO cmaHoapmHou 6ubIuOmeKU A3bIKA
NPOSPAMMUPOBAHUSL.
3. I'enepayus scex cnos,
V0081emBopAIWUX 3A0AHHOM)
VCA08UIO
3.5 | AnroputMbl 00pabOTKH 10 MaccuBsl 1 ociea0BaTeILHOCTH [TpuBOIUTH MPUMEPHI OTHOMEPHBIX

MaCCHUBOB

yucel. Berauciaenne 0000MIEHHBIX
XapaKTEPUCTUK JIEMEHTOB MacCHBa
WJIA YUCIIOBOM MOC/IEI0BATEIbHOCTH
(CyMMBI, IPOU3BENICHUS, CPETHETO
apu(PMETHIECKOT0, MUHUMAJIHHOTO
1 MaKCHMAaJIbHOI'O DJIEMEHTOB,
KOJINYECTBA DJIEMEHTOB,

U IBYMEPHBIX MaCCHUBOB.
[TpuBoaUTH MpUMEPHI 33]1a4

13 MOBCEAHEBHOM JKU3HH,
MPEIOIArarmX UCIOIb30BaHUE
MAacCCHBOB.

PazpabartbiBaTh 1 OTIaXKUBATH
MPOrpaMMBbl, PEATU3YIOIIUE TUTIOBBIE
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YIOBJIETBOPSIIOIINX 33 IaHHOMY
yCIIoBHUIO). JIMHENHBIN morck
3aJIaHHOTO 3HaYEHUS B MACCHBE.
CopTupoBKa OJTHOMEPHOTO MaCCHUBA.
[TpocThie METOIBI COPTUPOBKH
(MeToq my3bIpbKa, METO BEIOODA,
COPTUPOBKA BCTAaBKaMM).
CopTUpOoBKa CIAUSTHUEM.

beIcTpas copTupOBKa MaccuBa
(asmroput™ QuickSort).

JIBOWYHBIN MTOMCK B OTCOPTUPOBAHHOM
MacCCHBE.

JIByMepHbBIE MAaCCUBBI (MaTPUIIbI).
AnroputMbl 00pabOTKH JBYMEPHBIX
MAaCCHBOB: 3aIOJTHEHUE JIBYMEPHOTO
YHCJIIOBOTO MACCUBA MO 33IaHHBIM
IIpaBUIIaM, TTOMCK dJIEMEHTA

B IBYMEPHOM MacCHBE,

BBIYUCJICHUE MaKCUMyMa (MUHUMYMA)
U CYyMMBI 3JIEMEHTOB JIBYMEPHOTO
MacCHBa, IEPECTAaHOBKA CTPOK

U CTOJIOIIOB IBYMEPHOT'O MacCHBa.
Paszpabomka npoepamm ons pewienus
NPOCMbIX 3A0a4 AHANU3A OAHHBIX
(ouucmra dannvix, kraccugpurayus,
aHau3 OMKIOHEHULL)

QITOPUTMBI O0PaOOTKH OJHOMEPHBIX
1 JBYMEPHBIX MAaCCHBOB, Ha BEIOPAHHOM
SI3BIKE TIPOIPaMMHUPOBAHUSI.
Pazpabamuvisams npocpammol

0Jis1 peueHust nPOCmulX 3a0a4 AHAIU3A
OQHHDIX.

Ilpakmuueckue pabomoi:

1. 3anonnenue maccuasa.

2. Bviuucnenue 0600uénnblx
Xapaxkmepucmux Maccusa (4uciogotl
nocne008ameslbHOCmu,).

3. Ilouck munumanvbHo2o
(MAKCUMATbHO20) dIIeMEHMA 8 YUCT0BOM
maccuae.

4. Jlunetinwiii nOuck 3a0aHHO20
3Ha4eHus 8 Maccuse.

5. Ilpocmwie memoowl copmuposxu
maccuea.

6. hvicmpas copmupoerka maccued.

7. Jlsouunwlii nouck.

8. Obpabomka mampuy.

9. Ananu3z 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 ¢ fokyMeHTaMu. | BoImonHaTh HAOOp U MPOCTYIO BEPCTKY
HNHCTpYMEHTHI pelieH3u POBaHUS MaTEMaTUYECKUX TEKCTOB.
B TEKCTOBBIX Ipoueccopax. O6naunsie | Ilpakmuueckue paoomol:
cepBuchl. Jlenoas nepenucka. Pedepar. | I. Bépcmka dokymenmos
[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 KOMIBIOTEPHOM BEPCTKOM
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

ko3 pHUIMCHTa KOPPEISIINH ABYX PSJIOB
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.
OnTuMuzams 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
rpaduKy 1JI9 HArJIsTHOTO
IpEICTaBJICHUS JIaHHBIX.

Pemats mpocThie pacy€THbIC U
ONITUMU3AIMOHHBIC 33/1a41 C TIOMOIIHIO
AJIEKTPOHHBIX TAOIHII.

Ilpakmuueckue pabomoi:

1. Ananu3z 0auHvix ¢ NOMOUBIO
IEeKMPOHHBIX MAbIUY.

2. Haznaonoe npeocmasnenue
pe3yibmamos Cmamucmuyeckou
0bpabomku OaHHbIX 8 8Ude OUACPAMM
cpeocmeamu pedaKkmopa 31eKmpOoHHbIX
maoauy.

3. I[loo6op nunuu mpenoa,
NPOCHO3UPOBAHUE.

4. Yucnennoe pewenue ypasnenuu

¢ noMoWbio nodbopa napamempa.

5. Pewenue 3a0auy onmumu3ayuu

C NOMOWBIO DJIEKMPOHHBIX MAOIUY
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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
Ne KonmuaecTBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
pa3nesoB U TEM [IporpammHoOe conepxkaHue
n/m 4acoB oOy4arommxcs

y4eOHOI0 IIpeIMeTa

Paznen 1. TeopeTuueckue ocH

OBBbI HH(pOPMATUKH

1.1

Nudopmarus
¥ THPOPMAIIOHHBIC
MPOIIECCHI

10

TeopeTnueckre noaxXoabl K OLIEHKE
KOJIMY€eCTBa HH(OpMAIIUU.

3aK0H aAIUTUBHOCTH WH(OpMAITIH.
dopmyna Xaptiu. Madopmarus u
BepoATHOCTh. Dopmymna [llenHoHA.
AJITOPUTMBI CKaTHSI TaHHBIX.

AnroputMm RLE. Anroputm Xaddmana.

Anroput™m LZW. ANTOpUTMBI CKATUA
JTAHHBIX

C OTepsIMU. Y MEHBIIICHUE TITyOUHBI
KoJupoBaHus 11BeTa. OCHOBHBIC UJIEH
anroputmoB cxatusa JPEG, MP3.
CkopocTh niepeiauu JaHHbIX.
3aBUCHMOCTh BPEMEHHU Mepelaun

OT MH(OPMAITMOHHOTO 00bEMA TAHHBIX
U XapaKTEPUCTUK KaHaJla CBSI3U.
[IpuynHbBI BOSBHUKHOBEHUS OIIMOOK
pu nepenayde naHHbiX. Kogpl,
MO3BOJISIFOLIME OOHAPYKUBATh U
UCIPABJIATH OIIMOKHU, BO3ZHUKAIOITUE
MIpU Tiepeaade JaHHbIX. PaccrosHue
Xsmmunra. KongupoBanue

XapakTepru30BaTh pa3IMYHbIE
TEOPETHUYECKHE MOAXO0/IbI K OLICHKE
KOoJIM4YecTBa HH(OpMaITUu.

OnuceIBaTh U3y4aeMBbIE alr OPUTMBI
CKaTus JIaHHBIX, CPABHUBATH
pe3yNbTaThl UX PaObOTHI.

Pemate 3anaun Ha onpeneneHue
BPEMEHH MEPEIavn TAaHHBIX M0 KaHAIY
CBSI3U C U3BECTHBIMH XapPaKTEPUCTUKAMHU.
[TosicHATH IPUHITUTIBI OOHAPYKEHHUSI

Y WCTIpaBJICHUsI OIIMOOK MPpH nepeaade
JAHHBIX C TTIOMOIIbIO
MOMEXO0YCTONYUBBIX KOOB.

[TosiCHATH 3HAYEHUE TOHSITUI
«CHCTEMA», KIIOACUCTEMAY,
«CUCTEeMHBIN (P heKT,

«yIpaBIIEHUE); 3HAUEHUE 00paTHOU
CBS3U JUIs1 AOCTHKEHUS LIETTU
YIIPaBIICHUS.

Ilpaxkmuueckue pabomot.

1. Coicamue OanHbIX C NOMOWBIO
aneopumma RLE.
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¢ moBTOpeHueM O0uToB. Kosibl
X3MMHUHTA.

Cucrembl. KOMITIOHEHTBI CHCTEMBI M IX
B3auMozeiictBue. CucTeMHbIN G deKT.
VYnpasnenue kak UHPOPMaIMOHHBIN
nporecc. OOpaTHas CBSI3b

2. Corcamue OaHHBIX ¢ NOMOWDBIO
aneopumma Xagppmana.

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

4. Ilomexoycmotiuusvle KoOvl

1.2

MopnenupoBanue

Mognenu u moaenupoBanue. Llenb
MOJENUPOBAHUS. AJIEKBATHOCTh
MOJIENTU MOJICTTUPYEMOMY OOBEKTY WU
MPOLIECCY, LIeJIN MOJICTIMPOBAHMUSI.
dopManuzalius NPUKIAIHBIX 33]1a4.
[IpeacraBieHue pe3yibTaToB
MOJICIMPOBAHUS B BUJE, YIOOHOM

JUTSI BOCTIPUSITHS Y€JIOBEKOM.
['paduyeckoe nmpeacTaBIeHUE TaHHBIX
(cxembl, TaOIUIBI, TPAPUKH).

['padri. OcHOBHBIC MOHTHUS. Bunl
rpadoB. Onucanne rpadoB ¢ MOMOIIHIO
MaTpHI] CMEXHOCTH, BECOBBIX MaTpPHII,
CIIUCKOB CMEXHOCTH. Penienue
AITOPUTMUYECKUX 33]1a4, CBSI3aHHbBIX
C aHaM30M rpadoB (MOCTPOCHUE
ONTUMAJILHOTO TTYTH MEXTY
BEpIIMHAMU Tpada, OnpeeieHHne
KOJIMYECTBA PA3IUYHBIX TYTEH MEXY
BEpIIMHAMH OPUEHTUPOBAHHOTO
aIMKJIMYecKoro rpada).

[epeBbs. bunapHoe nepeso. JlepeBbs

OnpenensaTs NOHATHS «KMOJETbY,
«MOJIETTUPOBAHUEY.
KnaccuduumpoBars moaenu

110 33IJAaHHOMY OCHOBAHHIO.
OnpenensaTe Uelb MOJIETUPOBAHUS

B KOHKPETHOM CJIy4ae.

[TprMeHSATh aNropuTMbl HAXOKACHUS
KpaT4alIlnX MyTed MEKy BEpLIMHAMU
OpPUEHTUPOBAHHOIO rpada.
[TpMeHATH aarOpUTMBI ONPEIECIICHUS
KOJIMYECTBA PA3IUYHBIX TYTEH MEXKIY
BEPIIMHAMHU OPUEHTUPOBAHHOI O
alIMKJIMYECKOro rpada.

[TprBOIUTH MPUMEPHI UCIIOIb30BAHUS
JIepeBbEB U Ipa)oB NpHU ONMHUCAHUU
00BEKTOB U MPOLECCOB OKPYKAIOIIETO
Mupa.

Crtpouts JiepeBo nepedopa BapuaHTOB.
XapakTepu3oBaTh UIPy KaK MOJEIb
HEKOTOPOU CUTYALIUH.

JlaBaTp orpeaeneHne BBIUTPHIIIHON
CTPATETHH.
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noucka. CriocoObl 00Xx0/1a AepeBa.
[IpencraBienue apupMeTHIECKUX
BBIPAKCHUI B BUJIE JIEPEBA.
JluckpeTHbIe UTPBHI JBYX UTPOKOB

¢ nosiHoM nH(popmanueit. [Toctpoenue
JepeBa nepedopa BapuaHTOB, OMKMCAHUE
CTpaTeruy UTPhI B TAOTUIHON (popme.
BeIUTpEITITHBIE U TTPOUTPHITITHBIC
MO3UIMHU. BBIMTPBIIIHBIE CTPATErUH.

CpencrBa HCKYCCTBEHHOI'O MHTEIIEKTA.

CepBHCHI MAIIMHHOTO TIEPEBOAA U
pacIio3HaBaHUsI YCTHOW PEYH.
KOrHuTHBHBIE CEPBUCHI.
Nnentudukaius u nouck
M300pakeHUH, pacro3HaBaHUE JIUII.
Camoo00y4aroniuecs CUCTEMBI.
HcKyCCTBEHHBINM MHTEIJIEKT

B KOMIIBIOTEPHBIX UTPaX.
Hcnonp3oBanne METONOB
MCKYCCTBEHHOI'O MHTEIJIEKTa

B 00YYaroIIMX CUCTEMAX.
Hcnomp30BaHre METOA0B
MCKYCCTBEHHOI'O MHTEIJIEKTa

B poOoToTexHUKe. IHTEpHET Bellei.
[lepcnieKTUBBI pa3BUTHS
KOMITBIOTEPHBIX MHTEIUICKTyaIbHBIX
cucrem. HelipoHnHsie ceTu

OnuceIBaTh BEIMTPHIIIHYIO CTPATETHIO
B 33JJaHHOW UT'POBOM CUTYallUU

B (popme nepeBa uiu B TaOIUYHOMN
dbopme.

[ToSICHATD OHATHUS «UCKYCCTBEHHBIN
WHTEJUIEKTY», KMAITUHHOE 00 ydeHUE.
[IpuBOaUTE NIpUMEPHI 33124,
pEIaeMbIX C IIOMOILBIO
MCKYCCTBEHHOI'O MHTEIIJIEKTA.
Ilpakmuueckue padomot.

1. Ilouck sviucpwiuiHoti cmpame2uu

8 uepe ¢ NOIHOU UHGoOpMayuel.

2. Cpeocmea ucKyccmeenHo2o
uUHmesnneKma

Hroro no pasneny

18
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Pa3znen 2. AiropurmMbl 1 NpOrpaMMHpP OBaHUeE

2.1 | DneMeHTHI TEOpHH 6 dopMan3anys MOHATHUS aJTOPUTMA. [10SICHATH TOHATHSI «BBIYHACIUTEIbHBIN
QIrOPUTMOB Mammuna TeropuHra kak IIPOLIECCY, CIOKHOCTh AIITOPUTMA,

YHUBEPCAIIbHASI MOJICJIb BBIYUCIICHUM. «(PHEKTUBHOCTD AT OPUTMAY.
Tesuc Uépua—Trropunra. [TpuBoauTh pumMeps! 3H(PEKTUBHBIX
Mawuna Ilocma. aJIrOPUTMOB.
Hopmanvusie ancopugpmvr Mapkosa. CocTaByiATh TPOrpaMMBbl JJ1sl MAITUHBI
Aneopummuuecku Hepaspewumole TrropuHra.
3a0auu. 3adauya ocmanosa. Hcnonvzosams nopmanvivle
Heesosmoorcnocms asmomamuyeckoti aneopugmul Maprosa.
OMIAOKU NPOSPAMM. JlaBaTh OLIEHKY CJIOHOCTU U3BECTHBIX
O1neHKa CI0KHOCTH BBIYMCIICHHM. aJITOPUTMOB.
Bpems paboTel u 00bEM ucnionbdyemoit | Ilpakmuueckue pabomot.
naMsATH, UX 3aBUCUMOCTh OT pazMepa 1. Cocmasnenue npocmoii npoepammul
UCXOAHBIX AaHHBIX. OneHKa ons1 mawiunwvl Toropunea
ACUMITOTUYECKOMN CII0KHOCTH
QITOPUTMOB. AJITOPUTMBI
MMOJIMHOMHAJIBHOM CII0KHOCTH.
[lepebopubie anroput™Mbl. [Ipumepbl
Pa3IMYHBIX AJITOPUTMOB PELICHUS
OJTHOM 3a/1a4M, KOTOPBIE UMEIOT
Pa3IIMYHYIO CIIOKHOCTh

2.2 | AnmropuT™MBbl 28 [Touck npoCThIX YKCEI B 3aJaHHOM Hcrionbs30BaTh alrOpuTM «peLIETo

U CTPYKTYPBI JaHHBIX

JIAANa30He C TOMOIIBIO aIrOpUTMa
«pereTo IpaTocheHar.
MHoropa3psiiHbI€ LIeJIbIE YHCIa,
3aJlaud IJTIMHHOW apu(METUKH.

OparocdeHay Ui MOMCKa MPOCTHIX
YKCEJI B 3aIaHHOM JIMAIIa30He.
[TosicHATH TPUHIUIIBI 00OPaOOTKU
MHOTOPA3PSIAHBIX LIEJIBIX YUCENT
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CnoBapu (accormaTiBHbBIE MaCCHUBHI,
OTOOPaKEHUS ). XAI-TaOJIUIIBI.
[Toctpoenue andaBUTHO-4aCTOTHOTO
CJIOBaps /IS 3aJIaHHOTO TEKCTA.
Ananuz mexcma Ha ecmecmeeHHOM
A3vike. Bvloenenue
nociedo8amenbHocCmell no Wadiomy.
Pecynapuuie evipasicenus. Yacmommuulil
AHATIU3.

Creku. AHayIi3 NpaBUIILHOCTH
CKOOOUYHOTO BhIpakeHUs. Brruucnenue
apu(PMETHIECKOTO BRIPpAKCHHUS,
3alMCaHHOTrO B MOCTPUKCHON (hopMme.
Ouepenu. Ucnonbp3zoBaHue ouepenu
JUTSI Bp€MEHHOT'O XPAHEHUSI TAHHBIX.
Cesasuvie cnucku. Peanuzayusa cmeka u
ouepeou ¢ NOMOUWBIO CEAZHBIX CNUCKOB.
Anroputmsl Ha rpadax. [locrpoenue
MUHUMAaJIBHOTO OCTOBHOT'O JIEpeBa
B3BEIIIEHHOTO CBSI3HOTO
HEOPHEHTUPOBAHHOTO Tpada.

06x00 epacgha 6 enyouny. 06x00 epagha
6 wupury. KonmaecTBo pa3InaHbIX
IIyTEN MEXKy BEPIIMHAMHU
OPUEHTUPOBAHHOT'O AIIMKINYECKOTO
rpada. Anroputm JlerKkcTpol.
Aneopumm Dnotioa—Yopwanna.

U PEaIM30BbIBATH COOTBETCTBYIOIINE
IITOPUTMBI HA SI3bIKE
pOrpaMMHPOBAHMUSL.

[TpumeHsTh coBapu (acColMaTUBHBIC
MacCHUBBI, OTOOpakeHus1) B 3a/1a4ax
00pabOTKHU JTaHHBIX.

BpImonHATE IpoCcTON aHaIu3 TEKCTa
Ha €CTECTBEHHOM $I3bIKE, B TOM YHUCJIE
C UCIOJIb30BAHUEM PETYJISIPHBIX
BBIPAKCHUM.

[TosiIcHATH IPUHITUTIBEI pAOOTHI CTEKA
U O4epe/Id, UCTIOIB30BaTh CTEKU

Y O4epeIn ISl PEIICHUS
AITOPUTMUYECKUX 3a/1a4.
Peann3oBbIBaTh U UCIOJIL30BATh
JBOMYHBIC (OMHAPHBIE) JIEPEBbS

U rpadbl I pelieHus 3aaa4
00pabOTKU JTaHHBIX.

Hcnons30BaTh AUHAMHYECKOE
IPOrpaMMHPOBAHUE

JUIS1 BBIYUCIICHUSI PEKYPCUBHBIX

b yHKIMH, MoacuéTa KOJTMYeCTBa
BApUAHTOB U PEILICHUS 3a]1a4
ONTUMMU3AIIUH.

Ilpaxkmuueckue padomuwi:

1. Ilouck npocmvix uucen 8 3a0aHHOM
ouanasone.
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HepeBbs. Peanuzanus nepesa

C TIOMOIIBIO CCBUIOYHBIX CTPYKTYD.
J{BonuHble (OMHAPHBIC) IEPEBbS.
[TocTpoenue aepeBa 11t 3aJaHHOTO
apu(PMETHIECKOTO BBIPAKCHUS.
PexypcuBHBIC alIrOpUTMBI 00X0/12
nepesa. Mcronp3oBaHue cTeka U
odepenu s 00Xo/aa aepeBa.
JluHaMu9IecKoe mporpaMMHUPOBAHUE
KaK METO]I PEIICHUS 3a7a4 C
COXPAaHEHHEM TIPOMEKYTOTHBIX
pe3ynbTaToB. 3a7a4H, perracMbie ¢
MOMOIIBI0 TMHAMHYECKOTO
IPOrPaMMHPOBAHUS: BEIYUCIICHUE
PEKYPCHUBHBIX (YHKIIUM, TOACUET
KOJIMYECTBA BapUaHTOB, 33/Ia41
ONITHUMU3AITAN

2. Peanuzayus evruucnenuu

C MHO20PA3PSOHLIMU YUCTIAMU.

3. llocmpoenue angasummno-
YaCMOmMHO20 C108aps OJisl 3A0AHHO20
mexcma.

4. Ananuz mexcma Ha ecCmecmeeHHOM
sA3bIKe.

5. Buiuucnenue apughmemuuecxkozo
8bIPAHCEHUS, 3ANUCAHHO20

6 nocmghukcHot gpopme.

6. Ucnonvzoeanue ouepeou.

7. Hcnonv3osanue oepesves

07151 BbIUUCTICHUS APUDMEMUUECKUX
BbIPANCEHU.

8. Bviuucnenue onunwvl kpamuatiuie2o
nymu medsicoy sepuuHamu epagpa
(ancopumm Jletikcmpul).

9. Bviyucnenue pekypcusHvix (hyHKyuti
C NOMOWBIO OUHAMUYECKO2O
NpoOcPAMMUPOBAHUL.

10. I[loocuém ronuuecmea sapuanmos
C HOMOWBIO OUHAMUYECKO20
NpPOSPAMMUPOBAHUSL.

11. Pewenue 3a0au onmumuzayuu

C NOMOWBIO OUHAMUYECKO20
NPOPAMMUPOBAHUS
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2.3 | OcHOBBI OOBEKTHO- 16 [Tousatue 06 0OLEKTHO- [ToACHATH OCHOBHBIE ITPUHITUIIBI
OPUEHTHUPOBAHHOT O OpPUEHTHUPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
IpOrpaMMHUPOBAHUS nporpaMmupoBaHuu. OOBEKTH U pOrpaMMHPOBAHMUSL.

kiaccel. CBOMCTBA M METOJIbI 00BEKTOB. | [IpoekTHpoOBaTh M UCIOIH30BAThH
OOBEKTHO-OPUEHTUPOBAHHBIN aHAIM3. | MPOCThIE KIACChl 00bEKTOB.
Pa3paboTka nmporpamMm Ha OCHOBE [IpoekTrpoBaTh HEpaAPXUU KIIACCOB
O00BEKTHO-OPUEHTUPOBAHHOTO MOAXOA. | JUIsl ONKMCAHUS MPEAMETHOU
WNukancynsmus, Hacaeq0BaHue, o0JacTH.
HOTUMOPU3M. PazpabateiBaTh IporpamMmsI
Cpenbl ObICTpOl pa3pabOTKu ¢ rpaduueckuM UHTEpPecom.
nporpamm. [IpoektupoBanue N3yuats BTOpOU SI3BIK
uHTepdeiica moab30BaATENS. pOrpaMMHPOBAHUS
Hcnonp30BaHuE TOTOBBIX yIpaBisieMblX | Ilpakmuueckue pabomol:
AJIEMEHTOB ISl TOCTPOCHHUS 1. Hcnonv3oeanue 20moswix K1accos
uHTepdeiica. 8 npozpamme.
O0630p S3BIKOB MPOTPAMMHUPOBAHUS. 2. Pazpabomka npocmoii npocpammul
[TonsiTHe 0 mapagurmax C UCNOIb308AHUEM KIACCOS.
pOrpaMMHUpPOBaHUs. M3yuenue 3. Paspabomka knacca,
8MOPO20 A3bIKA NPOSDAMMUPOBAHUSL UCNOTIL3YIOWEe20 UHKANCYIAYUIO.
4. Paspabomka uepapxuu Kiaccos.
5. Paspabomka npozcpammoi
¢ epaguueckum unmepgeticom
Htoro mo pazaeny 50
Paznen 3. UnopMannmoHHbIe TEXHOJIOTHA

3.1 | KommbroTepHo- 8 OTanel KOMIIBIOTEPHO- Briienars 3Tanel KOMITBIOTEPHO-
MaTeMaTU4eCKOe MaTeMaTUYECKOr0 MOJICTUPOBAHUSA: MaTeMaTU4ECKOro MOJEIUPOBAHUS
MOJIETUPOBAHKE MOCTAaHOBKA 3aJ]auM, pa3paboTka Y PEATM30BBIBATH UX C TOMOIIBIO
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MOZENH, TECTUPOBAHUE MOJEIIH,
KOMITbIOTEPHBIN

HKCIIEPUMEHT, aHAJIU3 PE3YyJIbTAaTOB
MOZEIUPOBAHHS.

JuckpeTruzanus mpyu MaTeMaTH4ecKoM
MOJICTMPOBAHUY HENIPEPHIBHBIX
npoueccoB. MoaenupoBaHue
JNBIKEHUS. MoaennpoBaHue
OMOJIOTMYECKUX CUCTEM.
MaremaTnueckue Moaelu

B SKOHOMUKE. BrruncnurensHbie
HKCIEPUMEHTHI C MOJICIISIMHU.
Komnvromepnoe mooenuposanue
cucmem ynpaeieHus.

OO6paboTka pe3yJIbTaToB
sKcriepuMeHTa. MeTo; HaMMEHBINX
KBaJipaToB. OLEHKA YHCIOBBIX
apaMeTpoOB MOACIUPYEMBIX 00HEKTOB
U riporeccoB. BoccraHoBiieHne
3aBUCUMOCTEH I10 PE3yJIbTaTaM
HKCIEPUMEHTA.

BeposgTtHocTHbIE MOaenn. MeToabl
Monte-Kapio. mutannonnoe
MozenrpoBanue. CHCTEMbBI MaCCOBOTO
O0CITy>KMBaHUS

IPOrpaMMHOI0 00ECIIEUEHHUS.
[TosicHATH HEOOXOIUMOCTh U CYIIIHOCTh
JTUCKPETU3AIUN TIPU PEIICHUN
BBIYHCIIUTEIBHBIX 3371a4 C TIOMOIIIBIO
KOMITBIOTEPOB.

Hcnonb30BaTh UMUTAITMOHHOE
MOJICTUPOBAHKE, B TOM YHUCIIC HA
OCHOBE BEPOSITHOCTHBIX MO/ICIICH.
OOpabatbIBaTh pe3ynbTaThl
IKCIIEPUMEHTA.

Ilpakmuueckue pabomeot.

1. Mooenuposanue osusicerus.

2. Mooenuposanue buonocuueckux
cucmem.

3. Umumayuonnoe mooenuposanue
¢ nomowwto memooa Monme-Kapio.
4. Obpabomxa pe3yibmamos
9KCnepumenma
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3.2

ba3sl nanHbBIx

10

Tabnuunble (pessiuOHHbIE) 0a3bl
naHHbIX. Tabmuna — npeacTaBieHue
CBEJICHUI 00 OJTHOTUITHBIX 00BEKTAX.
ITone, 3amuchk. Koy Tabnunsl. Pabora
C TOTOBOM 0a30¥ JaHHBIX. 3aMOJIHEHUE
0a3el maHHbIX. [lonck, cCOpTUPOBKA U
bunpTpanys 1aHHbIX. 3aIPOCh

Ha BBIOOPKY JIAHHBIX. 3aMpOCHI

C mapamMeTpamu. Beraucisempie moss
B 3aIpocax.

MHuoroTtabmudabie 0a3bl JaHHBIX.
Tunel cBsA3elt MKy TabJIUIIAMU.
Bremnuii kimrou. LlenmocTHocTs 6a3bl
JAHHBIX. 3aMpPOChl K MHOTOTA0 TMYHBIM
0a3am JaHHBIX.

OcHoHble NpUHYUNBL HOPMATU3AYUY
0asz oaunwvix. A3vik ynpaesnenus
oanuvimu SQL. Cozoanue npocmuolx
3anpocos Ha a3vike SOQL Ha ebibopky
OAHHBIX U3 OOHOU MAOIULDL.
Hepenayuonunvie 6asvt 0annwix.
IKcnepmuvie cucmembl

XapakTepu3oBaTh 0a3y TaHHBIX KaK
MOJIENb TIPEIMETHON 00IacTH.
[IpoexkTrpoBaTh MHOTOTA0IMYHYIO 0a3y
JTAaHHBIX.

OcyIecTBIATh BBOJ M PEIAKTHPOBAHNE
JTAHHBIX.

OcCyIIecTBIATh COPTUPOBKY, TTOUCK

¥ BBIOOp JTaHHBIX B TOTOBOM 0aze
JTAaHHBIX.

dopmMupoBaTh 3aIPOCHI Ha TIOUCK
JAHHBIX B CPEJIC CUCTEMBI yIIPaBIICHUS
0azaMu JTaHHBIX.

Yrpapnars 6a30i JaHHBIX

C TIOMOIIIBIO MPOCTBIX 3aIIPOCOB

Ha s3p1Ke SQL.

[TosicHATh 00J1aCTH IPUMEHEHUS,
JIOCTOMHCTBA U HEIOCTATKH
HEPEISAIIMOHHBIX 0a3 TaHHBIX

B CPaBHCHHUH C PEIIAIIMOHHBIMHU.
Ilpakmuueckue pabomoi:

1. Paboma c 2comoeoii 6azoti OaHHbIX.
2. Pazpabomka mnoecomabauunoi 6a3zvl
OAaHHDbIX.

3. 3anpocwvl k MHO2OMAbAUUHOU Oa3e
OaHHbIX.

4. Vnpaenenue 0auHbIMU C NOMOUBIO
sa3zvika SQL
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3.3 | Beb-caiiTsl 14 WNuTtepuer-ipunoxenus. [lonsatue o [10sICHATH TPUHIINAIIBI TEXHOJIOTUH
CEpBEPHOI M KIMEHTCKOM YacTAX cailTa. | «KJIMEHT — CepBEP» Ha MPUMEPE
TexHomorust «KJIUEHT — CepBEPY, €& B3aMMO/IeHCcTBUS Opay3epa
JIOCTOMHCTBA U HepocTaTku. OCHOBBI u BeO-cepBepa. Co3naBarh MpoCThie
s3pika HTML u kackagHbix TabJsui BE0-CTpaHULIbI, UCTIOJIb3YS S3BIK
ctuneit (CSS). Crienapuu Ha s3bIKE pasmetkn HTML, kackagHbie TaOJIHITBI
JavaScript. ®opmbl Ha BeO-CTpaHHUIIE. CTWJIEH U CLICHAPUU Ha SI3bIKE
Pa3merienne BeO-caiiToB. Yciyra JavaScript. OnuceIBaTh TEXHOJIOTHIO
XOCTUHTA. 3arpy3ka ¢aijaoB Ha CAlT pa3menieHns cantoB B cetu HTEepHeT.
Ilpakmuueckue pabomeot.
1. Cozoanue mexcmosoi
6ebO-cmpaHuyb.
2. Coz0anue 6eb-cmparuybl,
sKIIOYAIOUCU MYTbMUMEOULHbLE
00beKmbl (PUCYHKU, 36YKOBbIE OAHHbIE,
8u0eo).
3. Oghopmnenue cmparuyvl ¢ NOMOUBIO
KACKAOHBIX mabauy cmuiell.
4. Ucnonv3osanue cyenapues Ha s3vike
JavaScript
3.4 | KomnbroTepHas 8 BBon n300pakeHuit ¢ HCIOJIb30BaHUEM | BBITIOIHATE 001YyI0 KOPPEKITHIO
rpadguka Pa3IUYHBIX HUGPOBBIX YCTPOMCTB U (PPOBBIX N300PAKEHUH.

(urdpoBbIX GoToannapaToB u
MUKPOCKOIIOB, BUIEOKaMeEpP, CKAHEPOB
U JAPYTUX YCTPOICTB).

['padmueckuii penakrop. Paspemenue.
Kagpuposanue. VcnipaBinenue

[TprMeHATh NHCTPYMEHTHI
rpauyecKoro pelakTopa K OTAeIbHBIM
00J1acTAM M300paKeHUS.

CTpouTbh MHOTOCTIOMHBIE U300PAKEHUS
C UCIOJIb30BAHMEM MAaCOK, TOTOBHUTH
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MepCHeKTUBLI. [ ucrorpamma.
Koppekuus ypoBHEH, KOppEKIIUS 1IBETA.
Ob6eciBeurBaHUE IIBETHBIX
n3oopaxenuit. Perymn. Pabota

¢ obnactamu. OUIbTPHI.
MHorocnoiinbie n300paxeHusl.
Tekcrosele ciou. Macka cnios.
Kananel. CoxpaHeHue BbIJICTICHHON
obmactu. [ToAroToBKa MILTFOCTPAITHIA
JUIsl BeO-CaliTOB. AHUMHUPOBAHHbBIE
U300pakeHU.

BekTtopHas rpaduxka. [I[puMUTHBEI.
H3MmeHeHne nopsijika 3JIeMEHTOB.
BripaBHHBaHUE, pacrpeaeicHue.
['pynmupoBka. Kpussie. @opmarsl
BEKTOPHBIX PUCYHKOB. Mcrionb30BaHue
KOHTYpPOB. BekTopu3zalius pacTpoBbIX
N300paKEHUH.

[IpuHUMIBI TOCTPOCHUS U
PEOAKTUPOBAHUS TPEXMEPHBIX
Mozenei. CeTouHbIe MOJIEIIH.
Marepuansl. MogenupoBanue
HMCTOYHUKOB OcBelleHus. Kamepnl.
AnnutuBHBIE TexHoMoruu (3D-
npuHTepsl). [loHsATHE O BUPTYaIHHOM
PEATBHOCTHU U TOTIOJITHEHHOMU
peanbHOCTH

WJUTIOCTPAITAN TSI pa3METICHUS

Ha BeO-caiiTax, co3/iaBaTh
AaHNMHPOBAHHBIE N300PAKCHUS.
Co31aBaTh BEKTOPHBIC U300pKCHHUS
C TIOMOIIIBIO0 PEAAKTOPA BEKTOPHOM
rpa)uKy WX HHCTPYMEHTOB
TEKCTOBOT'O MPOIECCOopa.
Ilpakmuueckue pabomoi:

1. Obpabomxa yugposwvix
gdomoepaghuii (kaopuposarue,
ucnpasieHue nepcneKmugnl, KoppexKyusl
YposHell, KoppeKyus ysema,).

2. Pemywiv yughposwix gpomoepadghuii.
3. Muozeocnoiinvle uzoopasicenusi.

4. Anumupogamnnvie u300parHceHusl.

5. Bexmopnas epaghuxa
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3.5 | 3D-moxenupoBanue 8 [TpuHIMIIBI TOCTPOEHUS U [TosICHATH TPUHIUIIBI TOCTPOEHUS
pPEOAKTUPOBAHUS TPEXMEPHBIX TPEXMEPHBIX MOJENECH.
Mozaenei. CeTouHble MOJIEIN. BrInonHATh onepanuu no nocTpoOSHUIO
Marepuansl. MonenupoBaHue Y PEIAKTUPOBAHUIO TPEXMEPHBIX
MCTOYHUKOB ocBenleHus. Kamepsl. Mojienen.
AnnutuBHbIE TeXHOIO0TUU (3D- Pa3memiars Ha BUPTyaJIbHOU CLIEHE
MIPUHTEPHI). VMCTOYHUKH OCBEILICHUS U KAMEPHI.
[lonsiTHE O BUPTYaIbHON PEATBHOCTH [IpuBOANTE MPUMEPHI UCITOJIB30BAHMS
Y JIOTIOJIHEHHOU peabHOCTU TE€XHOJIOTUM BUPTYaIbHON
Y JIOITOJTHEHHOW PEATbHOCTH.
Ilpaxkmuueckue padomoi:
1. Co30aHue npocmvix mpéxmepHulx
Mmooenell.
2. Cemounvie mooenu.
3. Penoepune
Hroro no pazaeny 48
PesepBHOE Bpems 20
OBHIEE KOJIMYECTBO 136
YACOB IIO ITPOI'PAMME
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