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@enepanpHas pabodas nporpamma 1o ydyeOHomy mnpeamery «Mudopmarrkan
(yriyOsn€HHbBIN ypoBeHb) (IpeaMeTHas obsacts «MaremaTtrka u nHpopMaTukay) (naiee
COOTBETCTBEHHO — TporpaMma 1o uHpopMaTHKe, HHPOpPMATUKA) BKIIOYAET
HOSICHUTENbHYIO 3aIUCKY, COJEpKAaHUE 00yUECHMUs], INIAHUPYEMbIE PE3YJIbTAaThl OCBOCHUS
pOrpaMMbl 10 HH(POPMATUKE, TEMATUUYECKOE MJITAHUPOBAHHE

Conmepxanue 00ydeHHsS  PpacKpbIBaeT  COJAEp)KaTeIbHbIE JUHUHM, KOTOpBIE
NpeaaraloTcs g 00s13aTeIbHOr0 M3yYEHUsl B KaXJIOM KJIACCE HA YPOBHE CPEIIHETO
o01mero oOpa3oBaHMs.

[Inanupyemble pe3yabTaTbl OCBOCHHs MPOrpaMMbl MO MH(GOPMATHKE BKIIOYAIOT
JMYHOCTHBIE, METallpeJIMETHbIE PE3yJbTaThl 32 BECh NEpHUOJ OOy4YeHHS Ha YpPOBHE
cpeaHero oOmIero o0pa3oBaHUs, a TAKXKE MPEIMETHbIE JOCTIKEHHS 00ydaromerocs
3a KaXAbli Toj1 00y4eHusl.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo wuHbopmaTuke (yriyOn€HHBIH YpPOBEHb) Ha YpPOBHE CPEIHETO
obmiero oOpa3zoBaHHUs pa3paboTaHa Ha OCHOBE TPEOOBAHUU K pe3ysbTaTaM OCBOEHUS
OCHOBHOM  oOpa3oBaTeJibHOM  mporpaMmbl  cpefaHero  oOmiero  oOpa3oBaHUs,
npencrasiieHHbix B @I'OC COO, a Takxke ¢enepaibHON padodeil MmporpamMbl
BOCITUTAHMUS.

[Iporpamma no mHpopmaTHKe Na€T MPEACTaBICHUE O IENAX, OOIIel CTpaTeruu
OoOydeHMsI, BOCIUTAHUS M Pa3BUTHUsI OOYYAIOIIMXCSI CpEeICTBAMHU Y4eOHOTO Mpeamera
«MHdpopmaTuka» Ha yriiyOJEHHOM ypOBHE, YCTAHABIMBAET 0053aTENIbHOE MPEAMETHOE
CoJIep’KaHue, MPeAyCMaTpUBAET €ro CTPYKTYpPUPOBAHUE 0 pa3jesiaM U TeMaM Kypca,
OIpEAEIIIeT pacHpelesieHue €ro no kiaccam (rogaM H3ydeHus), Oa€T MPUMEPHOE
pacnpeneneHue yueOHbIX 4acoB 10 TEMAaTUYECKUM pa3jiesiaM Kypca M peKOMEHIyEMYIO
(mpuMepHYyI0) TMOCIEN0BAaTEIbHOCTh HMX M3YYEHHSI C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSA3€H, JIOTUKH y4e€OHOrO MpOoIecca, BO3PACTHBIX OCOOEHHOCTEN
00 yJarommxcsl.

[Iporpamma mo uHGOpPMATHKE ONpEAETSET KOIMYECTBEHHbIE U KAaYECTBEHHBIC
XapaKTepUCTUKN y4E€OHOTrO Marepuana i KaxJoro roja W3y4eHHs, B TOM YHCIE
JUIsL  COJEP)KATENIbHOIO HAIlOJIHEHHsI Pa3HOro BHJA KOHTPOJA (IMPOMEXYTOUHON
arTecTaluy o0ydyaroluXcs, BCEPOCCHUMCKUX IMPOBEPOUYHBIX padOT, rocynapCTBEHHOMN
uToroBor arrecranuu). Ilporpamma 10 wuHPOpPMATUKE  SBISETCI  OCHOBOM
JUISL COCTABJICHHMSI ABTOPCKMX YYEOHBIX MpOrpaMM U Y4E€OHHUKOB, MOYPOUYHOIO
IUTAHUPOBAHUA Kypca yYUTEIEM.

HNudopmaruka B cpeaHem oduieM o0pa3oBaHUU OTPAXKAET:

CYLIHOCTh HH(OPMATUKH KaK HAYYHON TUCHUIUIMHBI, N3y4aronie 3aKOHOMEPHOCTH
NPOTEKAHUsI M  BO3MOXKHOCTH  aBTOMATHU3allMM  WH(POPMAIIMOHHBIX  IPOLECCOB
B Pa3JIMYHBIX CHCTEMaX;
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OCHOBHBIE 00JIACTH MPUMEHEHUsI HH(OPMATUKH, TIPEXKIE BCEro MH(OPMAIIMOHHBIE
TEXHOJIOTUH, YIIPABJICHHUE U COLUAIbHYIO chepy;

MEXIUCIUIUIMHAPHBIN ~ XapakTep  WHGOpPMATUKM U HUHPOPMAIMOHHOU
NS TENbHOCTH.

Kypc undopmatuku s ypoBHS CpeaHEro oOIIero oOpa3oBaHUS SIBISICTCS
3aBEpIIAIONIMM 3TallOM HENPEPhIBHOM MMOATOTOBKM OOy4aroumxcs B 00JacTu
uHDOpMATHKN W WH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX ~TEXHOJIOTHHA, OMUPACTCS
Ha colepkaHue Kypca WH(OpMaTHKH YPOBHS OCHOBHOTO OOIIEro 0Opa30BaHUS U OIBIT
MIOCTOSTHHOTO TIPUMEHEHUsT HH(POPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHUM, MaéT
TEOPETHUUYECKOE OCMBICIICHUE, HHTEPIPETAINIO M 0000IIEHNE ITOTO OIbITA.

Pesynbrarel  yrmyOn€HHOro  ypoBHS ~— M3ydeHHsT ~ yuyeOHOro  mpenmMera
«MudopmaTtuka» OpueHTUPOBAHBI HA MOJYyYECHHE KOMIETEHTHOCTEN /I MOCIEIYIOIIen
npodeCCHOHANbHON JESITENbHOCTH KaK B paMKax JaHHOM MpeAMETHOH o001acTu, Tak
U B CMEXXHBIX C HeM obnacTsx. OHM BKJIIOYAIOT B ceOsl:

OBJIQJICHUE KIIFOUEBBIMU MOHATUSMU U 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX CTPOUTCA
JlaHHasi TpeIMETHasi 00JIacTh, PACMO3HABAHHE COOTBETCTBYIOIIMX WM IPU3HAKOB U
B3aMMOCBSI3€H, CIIOCOOHOCTh JIEMOHCTPUPOBATH PA3NIUYHBIE MOAXOAbBl K H3YYEHHUIO
SIBIICHUM, XapaKTePHBIX JUIsl ©3y4aeMOou peIMETHON 00JIacTH;

YMEHHUE pelIaTh TUIOBbIE MPAKTUYECKUE U TEOPETUUYECKUE 3a/1adH, XapaKTEPHBIC
JUTS MCTIONTb30BaHUS METOIOB M MHCTPYMEHTapHs JaHHOW IPeMETHON 001acTH;

HaJM4ue MPEeACTaBICHUN O JaHHOW MPEeIMETHOU 00JacTH Kak 1EeJIOCTHON Teopuu
(COBOKYMHOCTH TE€OPHUIi), OCHOBHBIX CBSI35X CO CMEKHBIMHU 00JIACTSAMHU 3HAHUU.

B pamkax yrmyOGn€HHOro YypoBHS u3y4deHUs HWH(POpPMATUKH o0OecreunBaeTCs
LEeJICHANpaBlIieHHas: TMOATOTOBKa OOYyYaroIIMUXCsl K MPOJOJDKEHUI0 00pa3oBaHUS
B OpraHu3alusx MpoQeccCHOHaNIbHOrO  00pa3oBaHUS IO  CHEIHAIbHOCTSM,
HETMOCPEACTBEHHO CBSA3aHHBIM C ITU(DPOBBIMH TEXHOJIOTUSMH, TAKUM KaK TPOrpaMMHasI
uHXeHepusi, MH(opmalmoHHass ~ 0e30macHOCTb,  MH(GOPMALIMOHHBIE  CHUCTEMBI
Y TEXHOJIOTUHU, MOOWJIbHBIE CUCTEMBI U CE€TH, OOJIbIINE JaHHBIE U MAIIMHHOE 00Y4YeHHE,
MPOMBIIUIEHHBII ~ WHTEPHET BeLIEH, WCKYCCTBEHHBIM HMHTEIUIEKT, TEXHOJIOTUU
OCCIpOBOTHOM ~ CBA3W, POOOTOTEXHWKA, KBAHTOBBIE  TEXHOJIOTHH, CHCTEMBI
pacCIpeeNIEHHOTO PEECTPA, TEXHOJIOTUHA BUPTYAIIBHON U JOMOJIHEHHOW PEAIbHOCTEM.

OcHoBHas 1enb u3ydeHus: yaeoHoro npeamera «Hbopmarnkay Ha yriiyoaEéHHOM
YpOBHE cpeaHero oOiiero oOpa3oBaHusi — OOECIEUYEHUE MaTbHEUIIEr0 pa3BUTHUS
UH(OPMAIIMOHHBIX KOMIIETEHIINI 00y4aroIIerocsi, €ero TOTOBHOCTH K KU3HU B YCIIOBUSAX
pa3BUBAOILErocs HWHPOPMAIMOHHOTO OOIECTBA M BO3pacTAOIIEd KOHKYPEHIUH
Ha peIHKE Tpyna. B cBs3u ¢ atuMm m3ydenue undopmatuku B 10—11 kimaccax TOMIKHO
00eCreunTh:

cOpMUPOBAHHOCTh MHUPOBO33PEHHS, OCHOBAaHHOTO Ha TOHMMAaHUU  POJIH
nHOpMaTHKN, HHPOPMAITMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHI B COBPEMEHHOM
00IIIeCTBE;

c(hOpMUPOBAHHOCTH OCHOB JIOTHYECKOTO U AJITOPUTMHYECKOTO MBIIIIJICHHUS,
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c(OpMUPOBAHHOCTh YMEHUH pa3nuyaTh (HaKThl U OIICHKH, CPABHUBATH OIECHOYHBIC
BBIBOJIbI, BHUJETh HX CBSI3b C KPUTEPHUSIMU OLEHUBAHUSA M CBA3b KpPUTEPHUEB
C ONpeneNEHHON CHCTEMON IEHHOCTEH, MpOBEpPATh Ha JOCTOBEPHOCTh U 0000ILATh
uHdOopMaIuio;

c(OPMUPOBAHHOCTh NPEJACTABICHUN O BIUSHUU HHMOPMALMOHHBIX TEXHOJOTUN
Ha JKU3Hb 4YeJOBeKa B OOILIECTBE, MOHMMAHHUE COLHUAIBHOTO, IKOHOMUYECKOTO,
MOJIMTUYECKOTO, KYJbTYPHOIO, IOPUAMYECKOr0, MPHUPOJHOr0, SPrOHOMHUYECKOIO,
MEIUIIMHCKOTO U (PU3UOIOrMYECKOr0 KOHTEKCTOB MH(POPMALIMOHHBIX TEXHOJIOTU;

OPUHSATUE TPABOBBIX M STUYECKUX AaCMEKTOB HMH(MOPMAIMOHHBIX TEXHOJIOTHH,
OCO3HAHHME OTBETCTBEHHOCTH JIOJEH, BOBJECUYEHHBIX B CO3JAHHE WU HCIOIb30BaHUE
UH(GOPMAIIMOHHBIX CUCTEM, PACcTIpOCTPaHEHUE HH(POPMALIHH;

CO3/IlaHUE YCJIOBUU Ui pPa3BUTHS HAaBBIKOB Yy4EOHOH, NPOEKTHOW, HAy4YHO-
UCCIIEZIOBATENbCKOM M TBOPYECKOM JAEATEIBHOCTH, MOTHUBALMA  OOYYAIOIIHUXCS
K CaMOPa3BUTHIO.

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

Paznen «ludpoBast rpaMOTHOCTH> MOCBSILEH BOIIPOCAM YCTPOHCTBA KOMITBIOTEPOB
U JpYyrux O3JIEMEHTOB LU(POBOro OKPYKEHMs, BKIIOYAs KOMIIBIOTEPHBIE CETH,
UCIIOJIb30BAHUIO CPEACTB OINEPAllMOHHOM CHCTEMbI, padore B cetu HWHTepHer
Y UCIOJIb30BAHUIO MHTEPHET-CEPBUCOB, MH(POPMAIITMOHHON 0€30ITaCHOCTH.

Paznen «Teopernueckue OCHOBBI MH()OPMATUKWY BKIIOYAET B c€0s MOHSATUMHBIN
anmapaT  MH(POPMATHUKH, BOMNPOCHl  KOAUPOBAaHUS  MHGOpPMALUM, HU3MEpPEHUS
nH(OpPMAIIMOHHOTO 00BEMa JTaHHBIX, OCHOBBI aNTeOphl JIOTMKA W KOMITHIOTEPHOTO
MOJIEJIMPOBAHMS.

Pasznen «AuropuTMbl W NPOrpaMMHUPOBAHME»  HAINPABIEH Ha pa3BUTHE
QITOPUTMUYECKOTO MBILUICHHS, pa3pabOTKy aJirOpUTMOB M OIIEHKY HMX CIJI0XHOCTH,
(opMUpPOBaHME HABBIKOB pEAIM3alUKd MPOrpaMM Ha s3bIKaX MPOrpaMMHUpPOBAHUS
BBICOKOI'O YPOBHSI.

Paznen «WHpopMannoHHBIE TEXHOJIOTMHW» MOCBSAIIEH BOIpPOCaM IPUMEHEHUs
UH(GOPMAIIMOHHBIX TEXHOJOTUH, pEaTu30BaHHBIX B MPUKIATHBIX TPOrPAMMHBIX
NPOAYKTaX M WHTEPHET-CEpBHCAX, B TOM WYHCIE B 3aJayax aHajliu3a JaHHBIX,
UCTIOJIb30BAHUIO 0a3 TaHHBIX U 3JIEKTPOHHBIX TaOIUIL 7S pEHICHUS MPUKIAIHBIX 331a4.

B npuBenéHHoM panee coxepxkaHuu ydeOHoro mnpenmera «MudopmaTuka»
KypPCUBOM BBIJCJICHBl JIONOJHUTEIbHBIE TEMbI, KOTOPbIE HE BXOAAT B 00S3aTEIIbHYIO
nporpaMmy OOYYEHHs, HO MOTYT OBITb MPEIJIOKEHbl MJII H3YYEHUS OTJIEIbHBIM
MOTHUBHPOBAHHBIM U CLIOCOOHBIM 00Y4arOIIUMCH.

VYriy6néHHbIi YPOBEHB U3Y4YECHUS UH(GOpPMATUKHU PEKOMEHAYETCS
JUISL  TEXHOJOTMYECKOro  MpoQuisi,  OPUEHTUPOBAHHOIO  HAa  HMHXKEHEPHYIO
U  UHQOPMAIMOHHYIO CQepbl JeATeIbHOCTH. YTIYOJEHHBIM YpOBEHb HW3y4YEHUS
uHdopMmaTvku  oOecrieurBaeT: TMOATOTOBKY  OOY4YalOIIMXCS, OPUEHTHUPOBAHHBIX
Ha CHEHHAIBHOCTH B 00JacTH HMHGOPMALMOHHBIX TEXHOJOTUA W HWH)XKEHEPHBIC
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CIEIUATBHOCTH, YY4ACTHE B IMIPOEKTHOM U MCCIEN0BATEIBCKON IEITENbHOCTH, CBA3aHHOU
C COBPEMEHHBIMHM HAIPaBICHUSIMU OTpPACIM HHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTMM, TOJATOTOBKY K VYYacTHIO B OJIUMIKaAax ©W cpade EnuHoro
roCy/IapCTBEHHOT'0 SK3aMeHa 1Mo HHGOpMaTHKe.

[TocnenoBaTenbHOCTh M3YyYEHUS TEM B MPEENax OJHOTO Tofa OOyYEHUS MOXKET
ObITh M3MEHEHA 10 YCMOTPEHHUIO YYHUTENd NpU TMOJATOTOBKE pabodeil mporpaMmbl
Y TIOYPOYHOTO TUTAHUPOBAHUSI.

OO61iee yncno 4acoB, PEKOMEHOBAHHBIX JJI U3yueHUsI HH(OpMaTUKu — 272 vaca:
B 10 xacce — 136 yacoB (4 yaca B Heznenmo), B 11 kimacce — 136 yacoB (4 yaca B HEJIEIIO).
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COJEP) KAHUE OGYUEHUS!

10 KVIACC

Hudposasi rpaMoTHOCTH

TpeboBaHusl TEXHUKH O€30MAaCHOCTH M TUTHEHBI MPU padOTe C KOMIBIOTEpAMH U
JIPYTMMU KOMIIOHEHTaMU HU(POBOrO OKPY>KEHUSI.

[TpuHIUIIBI PaOOTHl KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. ApPXHUTEKTypa (OH
Heitmana. [lapsapockas apxumexkmypa. ABTOMAaTHYECKOE BBINIOJIHEHHE TMPOTrPaMMBbl
nporeccopoM. OnepaTuBHasi, HIOCTOSIHHAS U AOJITOBpeMeHHas namsTh. OOMEeH TaHHBIMU
¢ nomombio muH. KoHTpomiepsl BHEHUX yCTPpOUCTB. [IpsAMON 10CTyn K MaMsATH.

OCHOBHbBIE TEHIICHIIMM Pa3BUTHS KOMIBIOTEPHBIX TexHosorui. I[lapamnenbHbie
BbIUMCIIeHUsA. MHoronpoueccopHbsle cucrembl. CynepkomnberoTepbl. PacnpenenéHubie
BBIUYKCIIUTENbHBIE CUCTEMBI U 00paboTka OOJBIIMX JaHHbIX. MoOubHBIE 1U(POBHIE
YCTpOWCTBA HU HUX pOJb B KOMMYHHKalUsSIX. BCTpOEHHbIE  KOMIIBIOTEPBHI.
MuxkpokoHTposiepsl. PoGoTru3npoBaHHbIE TPOU3BOICTBA.

[IporpammHoe oOecrieueHrHe KOMIBIOTEPOB M KOMIBIOTEPHBIX cHUCTEM. Bujbl
OporpaMMHOro o0ecredeHus W HX Ha3HadyeHue. (OcCoOEHHOCTHM MPOrpaMMHOIO
obecnieueHus: MOOWIIbHBIX YCTpoMcTB. IlapamnensHoe nporpammupoBanue. CUCTEMHOE
nporpaMmHoe obOecnedeHue. OrmnepallMOHHBIE CHCTEMBbL. YTWIMTHL.  JlpaiiBepbl
ycTpoiicTB. MHCTANISAIMS ¥ IEMHCTAIUISILMS IPOTPAMMHOI0 00ECTICUEHUSI.

QaitnoBple  cuctembl. [IpuHIMOBL  pa3MenieHUss W UMEHOBaHWS  (ailioB
B fofroBpeMeHHoi namsatu. [1[abnons! 11t onucanus rpymi (haisos.

[Iporpammuoe oOecneuenue. JIMIEH3UPOBAHUE TPOrPAMMHOIO OOECICUCHUS
u uudpoBeix pecypcoB. IIpompuerapHoe U cBOOOJHOE MPOrpaMMHOE OOECIIEUECHHE.
Kommepueckoe M HEKOMMEpUYECKOE HCIIOJIb30BAaHUE MMPOrPaMMHOIO OOecreueHus
U 1UPPOBbIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBaeMasl 3aKOHOJATEIbCTBOM
Poccuiickoii  ®epepaunu 32  HENPABOMEPHOE  HCIIOJb30BAHUE  MPOTPAMMHOIO
obecrieueHus U UPPOBBIX PECYPCOB.

[IpyHUMOBI TOCTPOCHUS W aNmapaTHble KOMIOHEHTbl KOMIIBIOTEPHBIX CETEM.
Ceresie mpoTokoibl. Cetb MHTEpHET. Anpecanns B cet MHTepHeT. [IpoTokonsl cTeka
TCP/IP. Cuctema JOMEHHBIX UMEH.

Paznenenne IP-cetm Ha moaceTM € NOMOWIBID Macok mnoxacereil. CereBoe
anMuHuUCTpupoBaHue. llomydeHue nRaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpPA.
[IpoBepka Hamuuus CBSA3M C Yy3I0M ceTd. OmnpeneneHue MapupyTra JIBHXKEHUS
IIAKETOB.

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

! Kypcu@mw BBIACJICH MaTepual, KOTOpHﬁ HE SIBJISIETCS 00s3aTeIbHBIM npru H3y4YCHHU U HC BXOAUT B COACPIKAHUC
HpOMC)KyTO‘IHOﬁ HIIF UTOTOBOM ATTCCTAllUM 110 MPEAMETY.
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['ocymapcTBeHHbIE DJIEKTPOHHBIE CEpPBUCHI U yciuyrd. ColuanbHBIE CETH —
OpraHuzalusi KOJUIEKTUBHOTO B3aMMOJCHCTBHUS U oOMeHa JaHHbIMU. CeTeBOM STHKET:
npaBuUjia TOBeJIEHUs B KuOepnpocTtpaHcTBe. [IpoOirema MOIIMHHOCTH MOMy4YE€HHOU
uHpopmaru. OTKpbITEIE 00pa30BaTENbHBIE PECYPCHI.

TexHoreHHble W DKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
UH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHOMorui. OO0mue mnpoOaemMbl  3alluThI
uHpopmamn 1 uUHPOpManMoOHHOW Oe3zomacHocTU. CpencTBa 3amUThl MHGOPMALUH
B KOMIIbIOTEpAX, KOMITBIOTEPHBIX CETSIX M aBTOMATH3WPOBAHHBIX WH()OPMAITMOHHBIX
cucreMax. lIpaBoBoe oOecrneueHne HH(POPMALMOHHON O€30MaCHOCTU. DIeKMPOHHAS
yugpposas noonuce, cepmu@uyupo8anHvie catimol U OOKYMEHMbL.

[IpenoTBparienre HECAHKITMOHUPOBAHHOTO JOCTYTIA K TUYHON KOH(UICHITNATHHOM
uH(pOpMAIH, XpaHALIEHCS Ha MEPCOHATLHOM KOMITbIOTEpE, MOOMIIBHBIX YCTPOHCTBAX.
BpenonocHoe nporpamMMmHoe obecriedeHre U crnocoObl 0OpbObl ¢ HUM. AHTUBHPYCHBIE
nporpammbl. Opranuzanus JUYHOTO apxuBa HMHPOpMaiuu. PezepBHOe KOMUpOBaHUE.
[laposibHas 3amuTa apXuBa.

[udpoBanue naHHbIX. CUMMETpUUHBIE U HecuMMeTpuuHble mHU@pbl. [udpsel
npoctoit 3amensl. udp Lesaps. udp Bmxenepa. Anroputm mmdpoBanus RSA.
Cmezanoepaghus.

Teopernyeckne 0CHOBbI HHPOPMATHKU

Nudopmarnus, nanHsie W 3HaHug. WHGOpMalMOHHBIE MPOIECCH B MPHUPOJE,
TEXHUKE U OOIIECTBE.

HenpepbsiBHBIE ¥ JUCKPETHBIE BEJIUYMHBI U CUTHAIBL.  HeoOxomumocTh
JTUCKpEeTU3aluu nH(popMaIuu, mpeHa3HauYeHHOM ISl XpaHEeHUsI, Iepeiadu 1 00padoTKH
B LIU(PPOBBIX CUCTEMAX.

JIBonuHoe KoaupoBaHue. PaBHOMEpHbIE U HEpaBHOMEPHBIE KOAbI. JlekonupoBaHue
COOOIIIEHUI, 3alMMCaHHBIX C TOMOINBI0 HEPAaBHOMEPHBIX KOJOB. YcioBue DaHo.
[locTpoeHre  OAHO3HAYHO  JEKOJUPYEMBIX  KOJOB C  IOMOIIBK  JIepeBa.
I'pagh An.A. Maprosa. EnuHuiel usmepeHus koiaudecTBa uHbopmanuu. AndaBUTHBIN
MOJIXO/T K OIEHKE KOJMYECTBA MH(MOPMAITIH.

Cucrembl cuucienus. Pa3BépHyTras 3amuch 1elbIX UM JpPOOHBIX YHUCEN
B IIO3UIMOHHOM cucrteMe cunciicHus. CBOWMCTBAa TMO3WIIMOHHOM 3alUCH  YuUCHa!
KOJIMYECTBO 1P B 3alHUCH, NPU3HAK JAETHUMOCTH YHCIa HAa OCHOBAHHWE CHCTEMBI
CUMCJICHUS. AJITOPUTM MEPEBOAA ILEJNOr0 YHMCiIa U3 P-WYHOW CHUCTEMBI CUUCICHUS
B JICCATUYHYIO. AJTOPUTM TIEpeBOJla KOHEYHOW P-WYHOM JapoOu B JIECATUYHYIO.
AJITOpUTM TEpeBOAA LETOT0 YUCIA U3 JACCATUYHOM CHUCTEMBI CUUCICHHS B P-UYHYIO.
[lepeBon KOHEUHOM JecATUYHOM ApoOu B P-muHyro. J[BomyHas, BOCBMEpUYHAs U
IIECTHA/IIIATEPUYHAST CHUCTEMbl CUUCICHUS, CBS3b MEXIy HUMHU. Apudmerndeckue
OIlEpalliM B MO3UIIMOHHBIX CUCTEMAX CUMUCIECHUS. 1pouunas ypasHoeuenHas cucmema
cuucnenus. /[eouuno-oecamuynas cucmema CuUucieHus.

Konuposanue texctoB. Kogupoka ASCII. OxnobGaiitHeie koaupoBku. CtaHmapt
UNICODE. Koaupoka UTF-8. Onpenenenre nHPoOpMalMOHHOTO 00bEMa TEKCTOBBIX
COOOLICHHI.



®enepaspHas paboyas nporpamma | Madopmatuka. 10—11 kmaccer (yriay0aéHHbBIH YPOBEHB)

KoaupoBanne mnzobpaxkenui. Ouenka MHGOPMAIMOHHOTO 00BEMa TpadUIecKux
JAHHBIX TIPU 33JJaHHBIX PA3pEUICHUU U TTTyOMHE KOIUPOBaHUs 1BeTa. LIBeToBbIe MOENH.
BekropHoe komupoBanue. @opmarsl rpapuueckux ¢ainoB. TpéxmepHas rpaduka.
®paxkranbHas rpaduka.

KoaupoBanue 3Byka. OueHka HMH(OPMAIMOHHOTO 00BbEMa 3BYKOBBIX JaHHBIX
IIPU 33JJaHHBIX 4aCTOTE JUCKPETU3ALMU U Pa3psAAHOCTH KOAUPOBAHMUS.

Anrebpa gnoruku. IloHsiTue BbICKa3biBaHMs. Bbicka3zbiBaTeNnbHbIE  (OPMBI
(npenukatsl). KBaHTOpBI CylIeCTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOmuubl HMCTUHHOCTH. Jlormyeckue BbIpaKEHUS.
Jlornueckue ToXkaecTBa. J(OKa3aTeNnbCTBO JIOTMYECKUX TOXKIECTB C MOMOIIBIO TAOJHIL
VCTUHHOCTH. JIornueckre onepanuuy U onepanuy HaJl MHOKECTBAMU.

3akoHbl anreOppl JIOTUKH. OKBHUBAJIEHTHBIE MPeoOpa3oBaHUS  JOTMUYECKUX
BbIpaKEeHUH. Jlornueckue ypaBHEHUSI M CUCTEMBI YPABHEHUN.

Jlornueckue (QyHKIMU. 3aBHCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX
(GyHKIMI OT Kom4ecTBa apryMeHTOB. [1oJHbIE CUCTEMBI JIOTHYECKUX (YHKIIH.

Kanonunueckue hopMbl Joruueckux BblpaxkeHU. CoBepIIEHHBIE TU3bIOHKTHBHbBIE
U KOHBIOHKTHBHBIE HOPMAaJIbHbIE ()OPMBI, AITOPUTMBI MX IOCTPOEHUSA IO TaOJHIlE
VCTUHHOCTH.

Jlornueckue H3neMeHTBI B  cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHoropa3psaaelii - cymmarop. IlocTpoeHne cxeM Ha JIOTHYECKMX JJEMEHTAX
[0 3aJaHHOMY JIOTUYECKOMY BBIPAKEHHUIO. 3alUCh JIOTUYECKOTO BBIPAKECHUS
0 JIOTHYECKOH cxeMe. Muxkpocxemsl i mexHo102us ux npou3eo0Ccmasd.

[IpencraBiieHne NENBIX YACEN B IAMATH KOMIbIOTEpa. OrpaHMYEHHOCTh AUana3oHa
yycel NPU OrPaHUYEHUM KOJIMYECTBAa paspsaoB. llepemosiHeHue paspsmaHON CETKH.
be33HakoBEIe ¥ 3HAKOBBIC JaHHBIC. 3HAKOBLIM OWT. JIBOMYHBIM JTOIOTHUTEIHHBIA KOJI
OTPULIATENILHBIX YUCET.

[To6uToBbie  jormyeckue omnepanuu. Jlornueckuit, apudmernyeckui u
nukiandeckuit cipuru. lludpoBanue ¢ moMoup0 N0OUTOBOM ONEpaLii «UCKIIOYAIOIIEe
NITN».

[IpencraBiieHHE BEIIECTBEHHBIX YMCENI B MaMITH KOMIBIOTEpA. 3HAyallas 4acThb
U TOpsSmoK uucna. Jluama3oH 3HaueHHMW BEIMIECTBEHHBIX 4Yucel. [IpoOmembl
XPAaHEHUS BEIIECTBEHHBIX YMCEN, CBSA3AHHBIE C OTPAaHUYCHHUEM KOJIMYECTBA PA3PAIAOB.
BelnoniHeHne omepanuid € BEIIECTBEHHbIMM  YHUCJIAMM, HAKOIUIEHHE OIIMOOK
IIPU BBIYNCIICHUSAX.

AJITOPUTMBI X IPOrpaMMHPOBaHHeE

OnpeneneHue BO3MOXKHBIX PE3YNbTaTOB pabOThl MPOCTEUIIUX aJTOPUTMOB
YIIPABJIEHUS UCITOJIHUTEISIMU U BBIYUCIUTEIBHBIX AT OPUTMOB. OTIpEeIIEHHE NCXOIHBIX
JAHHBIX, TPU KOTOPBIX AJITOPUTM MOXKET J1aTh TPeOYEMBbIi pe3ysbTarT.

Otanbl  penieHUs 3aad  Ha KoMIbloTepe. HMHCTpyMEHTalnbHBIE CpENCTBA:
TPAHCIATOP, OTIAAUUK, TPOGMIUPOBIIMK. KOMOMIALKA U UHTEpHpETaIUs MPOrpPaMM.
BuprtyanbHble MallliHBbL.
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WNurterpupoBanHas  cpena  pa3paOOTku.  MeTonbl  OTJAJKH  IPOrpamM.
Hcnons3oBanue TpaccUpoBOYHBIX Tabmui. Otiagounbii  BbIBOA.  [lomaroBoe
BBINIOJIHEHUE TTporpaMmMbl. Touku octaHoBa. [I[pocMOTp 3HAaYEHUI TTEPEMEHHBIX.

A3k mporpammupoBanus  (Python, Java, C++, C#). Tunsl JgaHHBIX:
LEJIOYUCIIEHHBIC, BEUICCTBEHHBIC, CUMBOJIbHBIE, Jorndeckue. BerBneHus. CloKHbBIC
ycnoBus. lluknbl ¢ ycnoBuem. lluknbl 1o mniepeMeHHOM. B3anmMozameHseMocCTh
pa3nUYHbIX BUJIOB HUKIOB. MHBapuaHT nukia. CocTaBlIeHUE LUKIIA C UCIIOIb30BAaHUEM
3apaHee OoINpeAeIEHHOrO MHBapHaHTa IUKIIA.

JlokymenTupoBanue mnporpamm. lcnons3oBanue xkomMmeHTapueB. lloaroroska
OMUCAHMS MPOTPAMMBI U HHCTPYKIIMH IS TTOJIB30BATEIIA.

Anroputmbl  00paOOTKM HATYPAJIbHBIX YHCEN, 3alMCAHHBIX B TMO3UIIMOHHBIX
CHUCTeMax CYHUCIEHHUs: pa3OueHue 3amucd Yucila Ha  OTAeNbHble  LUPHL,
HAaXOXJACHUE CYMMBI H Tpou3BelAeHUs I1udp, HAXOKICHHE MaKCUMaIbHOU
(MUHUMATBHOW) UQPHIL.

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

OG6paboTka pgaHHBIX, XpaHsAmuMxcs B ¢ainax. TekcToBble U JBOMYHBIC
daiinbl. daitnoBeie epemMeHHbIe ((aiioBbie ykazatenu). Utenue u3 Qaina. 3anuch
B (haii.

Pa3ouenne 3amaum Ha noazagauu. lloamporpammbl (mpouenypsl U (YHKIHUHN).
Pekypcus. PekypcuBHble 00beKTHI ((pakTaisl). PekypcuBHbIE poLeaypbl U (PYHKIUH.
Hcnonbs3oBaHue cTeka il OpraHu3alii PeKYPCUBHBIX BBI30BOB.

Hcnonb3oBanue  craHgapTHOM  OWOJIMOTEKW  s3bIKA  MPOTPAMMHUPOBAHMS.
[TonxmroueHne OMOIMOTEK MOANPOTPAMM CTOPOHHUX MPOM3BOAUTENCH. MOMyIbHBIHN
MPUHLNIN TOCTPOEHUS MPOTPAMM.

UYucnennble mMeTonbl. TouHOoe M MpUOMMHKEHHOE pernieHus 3afadu. YucieHHble
METONBl PpEIICHUs ypPaBHEHWA: METOj| mepedopa, METOJ TOJIOBUHHOTO JICJICHUS.
[TpubnmxEHHOE BEIYHMCIICHNE JJIMH KPUBBIX. Beraucienue miomanei Guryp ¢ moMomrsro
YUCJICHHBIX METOJIOB (METOJ] MPSMOYTOJIBHUKOB, METOJ Tpareuuii). [louck Mmakcumyma
(MuHUMYMa) QYHKIIMH OJHOM MEpEMEHHON METO/IOM MOJIOBUHHOTO JCJICHUS.

OO0paboTka  CHUMBOJBHBIX  JIAHHBIX. BcerpoeHHbie byHKIMA ~ sA3BIKA
MPOrpaMMHUPOBAHUS I OOpPaOOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKHU
CUMBOJIbHBIX CTPOK: MOACYET KOJUYECTBA IMOSBJICHUN CHMBOJIA B CTpPOKE, pa3OueHHe
CTPOKH Ha CJIOBa M0 MPOOEIbHBIM CUMBOJIaM, TTOMCK MOJCTPOKH BHYTPHU TAHHOW CTPOKH,
3aMEHA HAWJEHHOW MOACTPOKH HA JPYI'YIO CTPOKY. ['eHepanus BCeX 0B B HEKOTOPOM
andaBuTe, YIOBJICTBOPSIONIMX 3aJlaHHBIM oOrpaHuueHusiM. lIpeoOpazoBaHue uyucina
B CUMBOJIBHYIO CTPOKY M 0OpaTHO.

MaccuBel ¥ MOCJIEIOBATEILHOCTA  YHMCENI.  BplucieHue  0000MIEHHBIX
XapaKTEPUCTUK BJIEMEHTOB MacCHUBa WJIM YHCIOBOM MOCIEAOBATEIBHOCTH (CYMMBI,
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MPOU3BEACHUS, CPEAHET0 apuPMETUYECKOr0, MHHUMAJIHbHOTO M MAaKCHUMaJIbHOTO
AJIEMEHTOB, KOJMYECTBA SJEMEHTOB, YJIOBJETBOPSIOMIMX 3aJaHHOMY YCJIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOI0 3HAYEHUSI B MACCHUBE.

CoptupoBka onHOMEpHOro Maccuba. IIpocTbie MeToOABl COPTUPOBKH (METO.
My3bIpbKa, METOJ BBIOOpA, COpTUPOBKA BcTaBKaMu). CopTUpoBKa ciusiHueM. beicTpas
coptupoBka MaccuBa (anroputM QuickSort). JI[BOMYHBIN MOUCK B OTCOPTHUPOBAHHOM
MAaCCHBE.

JIByMepHBIE MacCCUBBI (MAaTPHUIILI). AITOPUTMBI 0OPaOOTKU JBYMEPHBIX MAaCCHBOB:
3aMoJHEHUE IBYMEPHOIO YHCIOBOIO MacCUBa M0 33JJaHHbIM MPAaBUIIAM, TTIOUCK AJIEMEHTA
B JBYMEPHOM MAacCCHBE, BBIYHCJIECHHE MaKCUMyMmMa (MHHUMYMa) U CYMMbI 3JIEMEHTOB
JBYMEPHOI'O MacCHBa, II€PECTAHOBKA CTPOK M CTOJOIIOB JBYMEPHOTO MAacCHBa.
Paspabomrxa npoepamm onsa pewenus npocmeix 3aday auanu3a OauHulx (0yuUCmMKa
OAHHBIX, KNACCUDUKAYUSA, AHATU3 OMKIOHEHUTL).

HNupopmanoHHbIE TEXHOJI0T MU

TekcroBblid  mpoueccop. PenaktupoBanne u  ¢opmarupoBanue. [IpoBepka
opdorpaduu u rpammaruk. CpecTBa MOMCKA U aBTO3aMEHBI B TEKCTOBOM ITPOIIECCOPE.
Hcnonp3oBanue crtwied. CTpyKTYpUpOBaHHBIE TEKCTOBBIE JOKYMEHTHL. (CHOCKH,
ornasinenue. KomiektuBHas pabora ¢ AJOKyMEeHTaMH. MHCTpYMEHTBI peleH3UpOBaHUS
B TEKCTOBBIX Tporeccopax. OOnaunble cepBuCHl. JlenoBas mnepenucka. Pedepar.
[IpaBmia 1UTUPOBAHUS UCTOYHUKOB W OdopMieHHUS OuOIHorpaduuecKnx CChUIOK.
OdopmieHne crnucka JauTepaTypbl. 3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOW TEKCTA.
TexHnueckue cpencTsa BBoAa Tekcra. Criennanu3npoBaHHbIE CPEACTBA PEIAKTUPOBAHHUS
MaTeMaTHYECKUX TEKCTOB.

AHamn3 paHHbIX. OCHOBHBIE 337auM  aHalvM3a JaHHBIX: IPOTHO3MPOBAHUE,
KJaccuukays, Kiacrepusanus, aHaau3 oTkioHeHui. [locneaoBaTenbHOCTD pelIeHus
3aj1a4 aHaJIM3a JaHHBIX: COOp MEPBUYHBIX JaHHBIX, OUUCTKA U OI[EHKA KayecTBa JaHHbIX,
BBIOOp W/WJIM TIOCTPOCHUE MOjENH, MpeoOpa3oBaHUEe AAHHBIX, BU3yaJlM3alusl JTAHHbIX,
UHTEpIpeTauus pe3ynbTaToB. lIporpamMmHBIE CpelcTBAa M HWHTEPHET-CEPBUCHI
JUIsl 00pabOTKU M TMPEACTABICHUs JaHHbIX. bonbiine naHHbie. MammHHOe oOy4yeHue.
HUnmennexkmyanvHolil aHaiu3 OAHHUIX.

AHanu3 JaHHBIX C TOMOIIBIO AJIEKTPOHHBIX TaOIUIl. BeIaucieHne CyMMBbI, CpeiHEero
apupMeTnyeckoro, HauOONIpLIEro (HAMMEHBIIET0) 3HAUYECHUS Auana3oHa. Beruucienue
KOd(ppuIUeHTa KOppessilUKd JBYX psaaoB JaHHbIX. [locTpoeHue crTosi0UaThIX,
JUHENYaThIX U KpyroBeix nuarpamm. [loctpoenue rpagukos ¢pynkuuid. [logdop nuHum
TPEHA, PELICHNE 3a7a4 IPOrHO3UPOBAHMS.

YucneHHoe pelieHrne YpaBHEHHH ¢ MOMOIIbI0 nog0opa napamerpa. OnTuMu3anus
KaK [IOMCK HAWIydIllero peleHrus B 3aJaHHbIX ycnoBusx. llenmeBas dyHkums,
orpannueHus. JIokanbHBICE W TIOOAIBLHBIH MUHUMYMBI 1iefieBod (yHKumu. Pemienue
3aJ1a4 ONTUMM3AIUHU C TOMOUIBIO SJIEKTPOHHBIX TAOJIHII.
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11 KUIIACC

TeopeTnueckue 0CHOBbI HH(pOpMATHKH

Teopernueckue MOAXOABI K OLEHKE KoJdudecTBa MHGoOpManuu. 3aKoH
anautuBHOCTH UHpopMmanuu. Popmyna Xapriau. HHpopmanus M BEpOSTHOCTb.
®opwmyia lllenHoHa.

Anroputmsl cxatust JaHHbIX. Anroput™m RLE. Anroputm Xadgdmana. Anroputm
LZW. Aaroputmbl CKaTHsl TAHHBIX C MOTEPSIMU. Y MEHBIIICHUE TJIYOUHBI KOAUPOBAHUS
useta. OcHOBHBIE uaen aroputMoB cxatust JPEG, MP3.

Ckopoctb nepenayn JaHHBIX. 3aBUCUMOCTb BPEMEHU nepenayn
OT MH(QOPMAIMOHHOTO 00bEMA JaHHBIX M XapaKTEPUCTUK KaHana CBA3M. [lpuunHbI
BO3HHMKHOBEHUS OLIMOOK Mpu niepenaye naHHbIX. Kojbl, mo3BosstonMe 0OHAPYKUBATH U
UCTPAaBJIATh OMIMOKH, BO3HUKAIOIIME MpH Iepenadye NaHHbIX. Paccrosnue XsmMMuHra.
Koauposanue ¢ noBropennem 6utoB. Kogapsl XaMMuHra.

Cucrembl. KoMnoHeHThl cucTeMbl U UX B3aumozeiicTBue. CUCTEeMHBIH 3(PQeKT.
VYpasnenue kak UHPOPMAMOHHBIN Tpoiiecc. OOpaTHast CBSI3b.

Mogenn u wmoxenupoBanue. llens moaenupoBanuss. COOTBETCTBHE MOIEIH
MoJeIMpyeMoMy OOBEKTY WIM Tpoueccy, uenu wMoxaenuponanuss. Ddopmanusanus
MPUKJIAHBIX 3a7a4.

[IpencraBieHue pe3ynbTaTOB MOJCIUPOBAHUS B BUJIE, YAOOHOM JJIsi BOCTIPUSITHS
yenoBekoM. ['paduueckoe rpeacTaBieHne JaHHbIX (CXeMbl, TAOIUIIbI, TPAhUKH).

I'pads1. OcHoBHbIE TOHATHS. Busl rpadoB. Onucanue rpadoB ¢ MOMOIIBIO MaTPUIL
CMEKXHOCTH, BECOBBIX MATPHL], CHMCKOB CMEXHOCTH. PelieHue aropuTMUYeCcKux 3aiad,
CBSI3aHHBIX C aHAJIM30M rpadoB (MOCTPOCHUE ONTUMAIBLHOIO MYyTH MEXIY BEpLIMHAMU
rpada, omnpenereHUE  KOJIMYECTBA  Pa3MYHBIX MyTed  MEXAYy  BepIIMHAMHU
OPUEHTHUPOBAHHOTO AIIMKIMYECKOro rpaga).

HepeBbsi. bunapHoe paepeBo. JlepeBbsi momcka. CrocoObl 00xoma Jepera.
[IpencraBienue apudmeTHuecKkux BbIpaX€HUN B BUJE AepeBa. JMCKpeTHbIE UTPbI IBYX
UTPOKOB ¢ nonHoi nHpopmanueii. [loctpoenne nepesa nepedopa BapuaHTOB, OMUCAHUE
CTpaTeruy WUrpbl B TAOMUYHOW (opme. BBIUTpHINIHBIE W MPOUTPHIIIHBIE TO3UIIMH.
Briarpeliiiabie cTpaTeru.

CpencrtBa UMCKYCCTBEHHOro MHTeUIeKTa. (CepBHCHI MalIMHHOIO —IEpPEBOAA
U pacro3HaBaHMsl YCTHOM peuu. KorHuTuBHbIE cepBuChl. WMaeHTuukanus M HOUCK
n300paxeHui, pacrozHaBanue nul. CamooOywaromuecs: cucteMbl. VICKyCCTBEHHBIN
WHTEUIEKT B KOMIIBIOTEPHBIX urpax. Mcronb3oBaHME METOJOB HCKYCCTBEHHOI'O
UMHTEJIEKTa B O0O0y4arolux cucreMax. lcnonb3oBaHME METOAOB HCKYCCTBEHHOI'O
UHTEUIeKTa B  poboroTexHuke. Murepuer Bemieit. IlepcnexkTuBbl  pa3BUTHS
KOMITBIOTEPHBIX HHTEJUIEKTYyANIbHBIX cucTeM. HelipoHHble ceTn.

AJITOPUTMBI U IPOrPAMMHPOBAHHE
dopmanusanys NOHATUA anropuTMma. MammHa TeIOpUHIa Kak YHHUBEpCaJIbHas
Mozenb BbluucieHu. Tesuc Yépua—Twropunra. Mawuna I[locma. Hopmanvhwle
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aneopugmol Mapkosa. Aneopummuuecku Hepaspeuwiumvle 3a0aqu. 3aoaia ocmauosa.
Hegoszmoorcnocms asmomamuueckoii 0maaoxku npocpamm.

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

ITonck MpOCTBIX YUCEN B 3alaHHOM JIMANAa30HE C MOMOIIBIO AITOPUTMA «PELIETO
Opatochenay.

MHoropaszpsiiHbie Lenble YUCia, 3aJa4 JJIMHHON apu(METHKH.

CrnoBapu (accouuaTUBHBIE MAacCUBBI, 0TOOpaxkeHHs1). Xau-Tadiuibl. [loctpoenue
aJ1(paBUTHO-4YACTOTHOT'O CIIOBApS ISl 3a/IaHHOTO TEKCTA.

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

Creku. AHamM3 TPaBWIBHOCTH  CKOOOYHOrO  BbIpaXEHUs.  Bbruucienue
apu(METUIECKOT0 BEIPAKEHUS, 3aITMCAHHOTO B TOCT(UKCHOM dopMme.

Ouepenu. Mcnosp30BaHue 04epeu JUisl 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  pa3nUYHBIX  MyTed  MEXKIY
BEpLIMHAMU OPUEHTHPOBAHHOI'O alMKIWYecKoro rpada. Anroput™m J{eWKCTphI.
Aneopumm Dnotioa—Yopwanna.

JepeBbsi. Peanusanust nepeBa ¢ IMOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOMYHBIE
(Ounapubie) nepeBbs. IlocTpoenue pgepeBa [uis  3aJaHHOTO  apUPMETHUECKOTO
BbIpakeHUs. PexypcuBHbIE ainropuTmbel o0Oxoxa aepeBa. Mcmonb3oBaHUE CTEKa MU
ouepenu Jyisi 00Xoja aepena.

JluHaMu4yecKkoe MpOrpaMMUPOBAHUE KaK METOJl pelIeHUsl 3ajay C COXpaHEHUEM
IPOMEXYTOUHBIX PpEe3yJIbTaTOB. 3aJauyM, pEIIaeMble C I[OMOIIbI JAUHAMHUYECKOrO
IPOrPaMMUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (QYHKIMHA, MOACUET KOJMYECTBA
BapUaHTOB, 33/1a4l ONTUMHU3AIIIH.

[lonsitTue 00 OOBEKTHO-OPUEHTUPOBAHHOM  MPOrpaMMHUpPOBaHUH. OOBEKTHI
u kinaccel. CBoiicTBa M MeTOAbl O00BEKTOB. OOBEKTHO-OPHUEHTHPOBAHHBIN aHAIN3.
Pa3paboTka mporpaMM Ha  OCHOBE OOBEKTHO-OPHUEHTHUPOBAHHOIO  IMOAXOJA.
Wukancymnsnusi, HacleI0BaHue, NOJIMMOPPHU3M.

Cpenst  ObicTpoit  pa3paboTku mporpamm. I[IpoexktupoBanue wuHTEpdeiica
noJyib3oBaresisi. Vcrnoiab30BaHHE TOTOBBIX YIPABISEMBIX 3JIEMEHTOB JUIsl TOCTPOCHUS
uHTepdeiica.

00630p s3bIKOB MporpamMmmupoBanus. [loHsaTre o mapaaurmMax TpPOrpaMMHUPOBAHUS.
Uzyuenue 6mopoco A36lka npocpamMmupo6aHusl.
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NudopMmanoHHbIe TEXHOJIOT MU

DTanbl KOMIIBIOTEPHO-MAaTEMATHUYECKOTO MOJEIMPOBAaHUS: TOCTAHOBKA 33J]1ayu,
pa3paboTka MOJENM, TECTUPOBAHUE MOJEIM, KOMIBIOTEPHBIM IKCIIEPUMEHT, aHAIU3
pPE3YJIbTAaTOB MOJICJIMPOBAHUS.

JluckpeTtu3anus pu MaTeMaTHYEeCKOM MOJIETMPOBAHUN HEMPEPBIBHBIX MTPOLIECCOB.
MopenupoBanue JBHKCHUSL. MogpenupoBanue OMOJIOTMYECKUX CUCTEM.
MaremaTudeckue MOJIeTT B 9KOHOMUKE. BBIUMCIUTENbHBIE SKCIIEPUMEHTHI C MOJIEIISIMU.

OO06paboTKa pe3yabTaTOB AKCIIEPUMEHTA. MeTo] HAaUMEeHBITNX KBaaApaToB. OmeHKa
YUCJIOBBIX TMapaMeTPOB MOJEIUPYEMBIX OOBEKTOB W TIPOIECCOB. BoccTaHOBICHHE
3aBUCHUMOCTEHN MO pe3ybTaTaM dKCIIEPUMEHTA.

BepositHOCTHBIE MO/IEJIH. Merobl Mownre-Kapio. NmurannonHoe
MoaenupoBanre. CUCTEMBI MAaCCOBOTO O0CTYKMBAHUSI.

Tabnuunble (pensiyoHHbIC) 0a3bl AaHHBIX. Tabiuia — MpeICTaBICHUE CBEICHUI
00 omHOTMOHBIX OOBekTax. Ilone, 3amuch. Kimrou taOmmipl. Pabora ¢ roTtoBoi 0a3oit
JTAHHBIX. 3amojdHeHWe 0as3bl JaHHBIX. [lOMCK, COpTHpOBKA W (HUIbTpaIus JTaHHBIX.
3anpockl Ha BBIOOPKY JIaHHBIX. 3ampochkl C MapameTpamu. Beruucisiemble Mo
B 3aIIpOCax.

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

OcHosHble npuHyunvl Hopmaauzayuu 6a3 Oanusix. Azvix ynpaenenus oanHovimu SQL.
Co3zoanue npocmuix 3anpocos Ha ssvike SQL Ha 6b100pKy 0aHHbIX U3 0OHOU MAOAUYDL.

Hepensayuonnvie 6azvl 0annwix. Ixkcnepmmubvie CUCEMbl

Nurepuer-npunoxenusa. [lonarne o cepBepHOW M KIMEHTCKOM 4YacTAX CauTa.
TexHonorus «KJIMEHT — CEpBEP», €€ TOCTOMHCTBA U HegocTaTku. OcHOBHI a3bika HTML
u kackagabix Tabmun cruied (CSS). Cuenapun Ha s3pike JavaScript. @opMbl Ha BeO-
CTpaHHUIIE.

Pa3Mmerienre BeO-caliToB. Y ciayra XocTuHra. 3arpyska ¢anaoB Ha CauT.

BBon wu300pakeHWit ¢ UCMOJB30BAaHUEM PA3IMYHBIX ITU(POBBIX YCTPOWUCTB
(undpoBbIX (poToanmaparoB M MHUKPOCKONOB, BHACOKAMEp, CKAaHEPOB M JPYTUX
ycTpoiictB). ['padumueckuit penaktop. Paspemenue. KanpupoBanue. Vcnpasnenue
nepcrekTuBkl. [ ncrorpamma. Koppekmus ypoBHei, koppekius nera. O0eciiBednBaHme
IBETHBIX U300paxkeHuid. Perymis. Pabora ¢ obnactsamu. OUIbTPHI.

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

Bekropnas  rpaduka. IlpumurtuBel.  V3MeHeHue  mopsigka — 3JIEMEHTOB.
BripaBHuBaHue, pacnpenenenue. [ 'pynnupoBka. Kpusbeie. @opmaTel BEKTOPHBIX
pucyHkoB. Mcnons3oBanre KOHTYpoB. BekTopu3zaiys pacTpoBbIX H300pakKeHUH.

[IpyHUMIOBI TOCTPOCHUS U PENAKTUPOBAHUS TPEXMEpPHBIX Moneneld. CeTouHble
Mozenu. Marepuansl. MojenupoBaHue UCTOUHUKOB OcBeleHus. Kamepbl. A1IUTUBHbBIC
texHosioruu (3D-npuntepsl). [loHsTHE O BUPTyanbHOM pPEATLHOCTH W JIOMOJHEHHOU
pEaIbHOCTH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
HO UHOOPMATUKE HA YPOBHE CPE/IHEI'O OBILIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH O0YyYarouIuxcs
PYKOBOACTBOBATBHCS chopMHUpPOBAHHOMN BHYTPEHHEHN MO3ULIEN JIMYHOCTH,
CHCTEMOM IEHHOCTHBIX OpHUEHTAlUi, MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIINX TpaAULIMOHHBIM LHEHHOCTSIM POCCUICKOTO oO1iecTBa,
pacliMpeHue >KU3HEHHOTO OIbITa M ONbITA JEATEIbHOCTH B IPOLECCE PEAN3aLUU
CpeICcTBaMH  y4eOHOTO TIPeIMeTa OCHOBHBIX  HANpaBJICHUN  BOCHUTATEIBHOU
NEATEIIbHOCTH.

1) rpa:k1aHCKOro BOCIMTAHUSA:

OCO3HAHHME CBOMX KOHCTHUTYIIMOHHBIX TMpaB W OOS3aHHOCTEH, YBaXCHUE 3aKOHA
U TIPaABOIOPSAIKA, COOJIOJCHIE OCHOBOIIOJATaIOIINX HOPM HH(OPMAIMOHHOTO IMpaBa
1 MH(POPMAIIMOHHON 0€30I1MacCHOCTH;

TOTOBHOCTh ~ IMPOTUBOCTOSITh  HMJCOJOTHMM  DKCTPEMHU3MA,  HAlMOHAIM3MA,
KCeHO(OoOWM, JTUCKPUMHHAIIMK 10  CONUAIBHBIM,  PEIUTHO3HBIM,  PacOBBIM,
HaAIMOHATBHBIM ITPU3HAKaM B BUPTYAJILHOM MTPOCTPAHCTBE;

2) NaTpMOTHUYECKOr 0 BOCIIUTAHUS:

[IEHHOCTHOE OTHOIICHHE K HCTOPUYECKOMY HAaClEIulo, JOCTHXXEeHUsIM Poccuu
B HayKe, UCKYCCTBE, TEXHOJIOTHSX, MOHUMaHHE 3HAYEHUs MH(POPMATUKU KaK HAyKU
B JKU3HU COBPEMEHHOI'0 OOIIECTBA;

3) 1yXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHUSL:
c(hOopMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUSI, TUYECKOTO ITOBEICHUS;
CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 M TMPUHUMATh OCO3HAHHBIE peIIeHUs,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIC HOPMbI U IIEHHOCTH, B TOM YHCII€ B CETH
WuTepHer;

4) 3CcTeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA;

CIIOCOOHOCTh BOCIIPMHUMATh pPa3JIMYHbIC BHJIBl HCKYCCTBAa, B TOM YHCIEC
OCHOBAHHOT'O Ha WCIIOJIb30BaHUU MH(POPMAIIMOHHBIX TEXHOJIOTHH;

S) pu3H4ecKOro BOCIIMTAHUS:

c(hOopMUPOBAHHOCTh 3J0POBOTO U 0O€30MacHOr0 o0pa3a >KU3HU, OTBETCTBEHHOTO
OTHOIICHHWS K CBOEMY 3I0POBBIO, B TOM 4YHCJIE 3a CUET COOOICHUS TPeOOBaHUU
0€30MacHON DKCIUTyaTalliil  CPEJACTB WH(DOPMAIIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOT UM,
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6) TPya10BOr0 BOCIIUTAHMS:

FOTOBHOCTh K AKTHMBHOM JICSITEIBHOCTH TEXHOJOTMYECKOW H© COIUMAIBHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATh, IJIAHUPOBATH U CAMOCTOSITENILHO
BBITIOJTHSTH TaKYIO JIEATEIHHOCTD;

uHTEpec K  cdepam  NpodeCcCHOHAIBHOM  JEeATENbHOCTH,  CBSI3aHHBIM
c wuH(pOpMaTHKOHN, MpOorpaMMUpPOBaAaHUEM H HWH(DOPMAIIMOHHBIMH TEXHOJIOTHSIMU,
OCHOBAaHHBIMU Ha JOCTHXKEHUSX HAyKu HHPOPMATUKH ¢ HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAaHHBIM  BbIOOpP Oymymiedt  mpodeccuun
U PEaTM30BbIBATH COOCTBEHHBIC KU3HCHHBIC TIJIAHBL;

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

7) 3KOJIOrH4eCKOro BOCIUTAHMS:

OCO3HaHHE TJI00ATLHOT0 XapaKTepa SKOJIOTHUECKUX MTPOOJIEM U ITyTeH UX PEIICHMUSI,
B TOM 4YHCIE€ C Y4ETOM BO3MOXHOCTEH WH(HOPMAIIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOT UM,

8) HeHHOCTH HAYYHOI 0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH, JOCTHKEHUSM HAYIHO-TEXHHYECKOTO Iporpecca M OOIIECTBEHHOMN
MIPAKTUKH, 32 CYET TIOHUMAHHS POTH WH(GOPMAIIMOHHBIX PeCypcoB, HHPOPMAITMOHHBIX
MPOIIECCOB U MH(MOPMAITMOHHBIX TEXHOJOTUN B YCIOBHSIX ITU(GPOBOM TpaHChopMaIuu
MHOTHX c(ep KU3HU COBPEMEHHOT0 00IIeCTBa;

OCO3HAHHWE IIEHHOCTH HAY4YHOW JIESITENIbHOCTH, TOTOBHOCTh OCYILECTBISThH
MPOEKTHYIO U UCCIIETOBATEIILCKYIO IEITEIbHOCTh WHIUBUIYabHO U B TPYIIIIE.

9) SMOLMOHAIBLHBII MHTEJJIEKT, [TPEANOIaraloni copMUPOBAHHOCTD:

CaMOpEryJIMPOBAaHMS, BKJIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJCHHE, CIOCOOHOCTh aIaliTUPOBATHCS K AMOIMOHATILHBIM
U3MEHEHUSIM U MPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEd MOTHMBAall{, BKJIIOYAIOUIEH CTpPEMJIEHHUE K JOCTHKEHUIO LIEIU
U yCHexy, ONTHMH3M, HHUIMATUBHOCTb, YMEHHUE JEHCTBOBATb, HMCXOAS M3 CBOUX
BO3MOYKHOCTECH;

SMIIATHH, BKIIOYAIOUIEW CHOCOOHOCTh IMOHUMAaTh SMOLMOHAIBHOE COCTOSHHUE
IPYTUX, YYWUTHIBaThb €ro TMpH OCYLIECTBICHUH KOMMYHMKAllMM, CHOCOOHOCTH
K COUYBCTBHIO U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIEHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TPOSBIISATh UHTEPEC U pa3peniaTh KOH(IUKTHI.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrate uzydenuss ”HQOpMaTUKU Ha YPOBHE CPEIHETO O0IIEero 00pa3oBaHuUs
y obOyuaromerocss OyayT chOpMHUpPOBAaHBI METAMPEIMETHBIE PE3yJbTaThl, OTPAKEHHBIE
B YHUBEPCAIbHBIX yU4EOHBIX JCHCTBUSAX, @ MMEHHO — IMO3HABATE/IbHBIE YHUBEPCAIbHbBIE
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y4yeOHblE JIEWCTBUS, KOMMYHUKATHBHBIC YHUBEpCAJIbHbIE YydeOHBIE JCHCTBHUS,
pEryJIATHUBHBIE YHUBEpPCAIbHbIE YUEOHbIE IEHCTBUS, COBMECTHAS AEATEIbHOCTb.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC Y4eOHBIE 1eiiCTBUS
ba3zoBble Jiornyeckue 1efCTBUA:

CaMOCTOSITEJIbHO (POPMYIMPOBATh U aKTYaTU3UPOBATh MPOOJIEMY, pacCMaTpPUBAThH
€€ BCECTOPOHHE;

YCTaHABJIMBATh CYIICCTBEHHBIM TMPU3HAK WM OCHOBAaHUS IS CpPaBHEHWSI,
KJ1accu(UKaIMu U 0000IIeHNS;

OMPEICTIATH IS JSATeIIbHOCTH, 3a]1aBaTh ITapaMeTPhbl U KPUTEPUHU UX JTOCTHIKCHHS;

BBISIBJIATh 3aKOHOMEPHOCTU U MPOTUBOPEUHS B pacCMaTPUBAEMBIX SIBJICHUSX;

pa3pabaTbiBaTh IUIAH pEIICHUS NPOOJEMbl C Yy4€TOM aHaliu3a HUMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JICSATEIBHOCTh, OIICHUBATh COOTBETCTBHUE PE3yJbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUMN €SI TEIbHOCTH;

KOOPJIWHUPOBATh U BBHINIOJHATH Pa0OTy B YCIOBUSX PEATBHOTO, BHUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MP00JIeM.

ba3oBrble ucciieoBare/IbCKHue 1eHCTBUA:

BJIAa/IETh HaBbIKaMU Y4e€OHO-HCCIIEOBATEIbCKON W MPOEKTHON AEsTEIbHOCTH,
HaBbIKaMHM pa3peleHus npodieM, CioCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
IIOMCKY METOJOB PELICHUS NMPAKTHUYECKUX 3a7ad, NMPUMEHEHUIO Pa3JIMYHBIX METOJOB
ITO3HAHMS;

OCYLIECTBIIATH PA3JIMYHBIE BUABI JEATEILHOCTH 110 ITOJYYEHUIO HOBOI'O 3HAHUS, €r0
MHTEpIpeTaluy, Npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHbBIX YU€OHBIX CUTYyalHsIX,
B TOM YHCJIE TIPY CO3/1aHUU y4EOHBIX U COLUATIBHBIX MPOEKTOB;

(dopMUpOBaTh HAYYHBIA THI MBIIUICHUS, BIAJAE€Th HAYYHOH TEPMUHOJIOTHUEM,
KJIFOUEBBIMU MTOHATUSMU U METOAAMU;

CTaBUTb U (POPMYJIMPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHOM JEATEIbHOCTH
Y )KU3HEHHBIX CUTYaLMSIX;

BBISBJIAITH IPUYMHHO-CIIEACTBEHHBIE CBA3U U aKTYaJU3UpPOBaTh 3a/1a4y, BbIIBUTATh
TUIIOTE3Y €€ PEeLICHUs], HAXOAUTh ApIrYMEHTBI IS 10KA3aTENbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELLICHUS;

AHAJM3HUPOBATH ITOJIYYEHHBIE B XOJI€ PELICHHUS 3aJa4d PE3YJbTaThl, KPUTHUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATHh N3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAallUsIM, OLEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBJIATH Li€JICHANPaBICHHbIN MOMCK MEPEHOCca CPEJCTB U CIOCOOOB AEUCTBUSA
B NMPOECCUOHATILHYIO CPEIY;

yMETh TEpPEHOCUTh 3HAHUS B TIIO3HABATENbHYIO M MPAKTHUYECKYIO0 O00JacTH
KU3HEAEATEITbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeN;
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BbIJIBUT'aTb HOBBIC UACH, IIPpCJIAraTb OPUTIMHAJIIbHBIC ITIOAXOAbI 1 PCIICHUS, CTABUTDH
Hp06HeMBI 1 3a/1a4i, JOITYCKAIOIIUE AJIbTCPHATUBHBIC PCIICHMA.

Pabora ¢ undgopmanueii:

BJIQJICTh HAaBBIKAMHU TOJIYYCHHUS HWH(POPMAIMA W3 HCTOYHWKOB PA3HBIX THIIOB,
CaMOCTOSITEJIHHO OCYIIICCTBIIATh TOWCK, aHaIM3, CUCTEMATH3aIlui0 M WHTEPIPETaIIHIO
nH(OPMAITHN Pa3TNYHBIX BUIOB U (OPM MPEACTABICHHUS;

CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (opMarax ¢ y4ETOM Ha3HAUYCHHS WHOOpMAIHH
U [IETICBOU ayIUTOPHH, BEIOMpAst ONTUMATbHYIO (hOpMY MPECTaBICHUS U BU3yaIH3alllH;

OIICHUBATh JIOCTOBEPHOCTh, JICTUTUMHOCTh HH(OpPMaIMK, €€ COOTBETCTBHE
IIPaBOBBIM U MOPaJIbHO-3THYSCKHM HOPMaM;

WCITOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJIOTHUN
B PCIICHHWM KOTHUTUBHBIX, KOMMYHHMKATHBHBIX U OpraHU3aIllMOHHBIX  3aJ1a4
C coOmoJiecHHeM TpeOOBaHUM OSPrOHOMHUKH, TEXHHKU O€30MacCHOCTH, THUTHECHBI,
pecypcocOepeKeHHs, TMPaBOBBIX U OATUYECKUX HOPM, HOpPM HH(POpMaIMOHHOU
0€30I1aCHOCTH;

BJIQ/ICTh HABBIKAMHU PACIIO3HABAHWS W 3aIUTHl WH(pOpMaruu, WHGOpMAITMOHHON
0€30MacHOCTH JIMIHOCTH.

KoMMmyHHKAaTHBHBbIE YHUBEPCAJbHbIC Y4eOHBIC 1eHCTBUSA
Oouenue:

OCYIIECTBIISITh KOMMYHUKALIMK BO BCEX chepax KU3HH;

pacno3HaBaTh  HeBepOajdbHbIE cpefcTBa  OOIIEHMS, TOHUMaTh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, PAaCIIO3HABATh IIPCATIOCHIIIKHU KOH(l)J'II/IKTHBIX CI/ITyaLII/Iﬁ U CMATYATh
KOH(DITUKTHI;

BJIaACTh pPa3iIn4YHbIMHA crocodoamu O6H.I€HI/I$[ u BBaHMOHCﬁCTBHH,
APTYMCHTHUPOBAHHO BCCTU JUAJIOT, YMCTb CMATYATh KOH(i)J'H/IKTHBIe CuTyaluu,

paSBépHYTO N JIOTUYHO HU3J1aratb CBOIO TOYKY 3PCHUSA C UCITIOJIb30BAHNCM SA3bIKOBBIX
CPENCTB.

CoBmecTHasl 1eATEJIbHOCTD:

MOHUMAaTh W WCIOJIL30BaTh MPEUMYINECTBA KOMAHIHOW ¥ WHIWBUIyalhHOU
paboThI;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JIEHCTBUN ¢ y4ETOM OOIIMX HHTEPECOB
¥ BO3MOXKHOCTEH Ka)KJIO0T0 4JIeHA KOJIEKTHBA;

IPUHUMATh L€ COBMECTHOM JESITeIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JIENCTBUS 0 UX IOCTHXKEHUIO: COCTABJIATH IJIaH JEHCTBUN, PaCcTIPEACIIATh POJIU C YUETOM
MHEHUM YYaCTHUKOB, OOCYXIaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHMBATh KAaueCTBO CBOETO BKJA/a M KAXKIOTO y4aCTHHMKAa KOMAaHIbI B OOIIHIA
pPE3yJIbTAT 0 pa3padoTaHHBIM KPUTECPHUSIM;

npenjaraTb HOBBIE TIPOCKTHI, OIICHWUBAaThH HJEH C TIO3UIMM  HOBHU3HBI,
OPUTHHAILHOCTH, TIPAKTHYECKOW 3HAUMMOCTH;
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OCYHICCTBIIATL ITO3UTHBHOC CTPATCTUICCKOC IMOBCACHUC B PA3JIMYHLIX CUTYyALIUAX,
IIPOABJIATE TBOPUCCTBO U B006pa)K€HI/Ie, OBITh HMHHUIIMAaTHUBHBIM.

PerynsiTuBHbIC YyHHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmus:

CaMOCTOSITENIFHO ~ OCYIIECTBIISTh IO3HABATEILHYIO JIEATENHHOCTh, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
JeSITEIIBHOCTH U J)KU3HEHHBIX CUTYAITHSIX;

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH PEIICHHS MPOOJEMBI ¢ y4ETOM HMEIOLINXCS
pPECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAOYTCHUH;

JaBaTh OIICHKY HOBBIM CUTYAIIUSM;

pacHIMPATh pAMKH y4eOHOTO TIPEMETa Ha OCHOBE JIMYHBIX MPEATIOYTECHUIA,

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

OLICHUBATH MTPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO M TMPOSBICHHUIO MHUPOKOW SPYIWIIMA B PA3HBIX
o0JacTsAX 3HAHWW, TIOCTOSHHO TIOBBIIATh CBOW OOpa30BaTeIbHBIA W KYJIBTYPHBIH
YPOBCHB.

CaMOKOHTPOIB:

JaBaThb OLICHKY HOBBIM CHUTYallMsIM, BHOCHTH KOPPEKTHBBI B JESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIa/I€Th HaBBbIKAMM MO3HABATEIbHON pedIeKCMH KaK OCO3HAHUS COBEPIIAEMbBIX
JEUCTBUI U MBICIIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUH, MCIOJIb30BaTh
npuéMbl pedIeKCHH ISl OEHKU CUTYaIluH, BBIOOpa BEPHOTO PELICHMUS;

OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATH PELICHUS IO NX CHUKECHUIO;

IPUHUMATh MOTHUBBI M ApI'yMEHTBI APYTUX IPU aHATIU3E PE3YIIbTATOB AESTENBHOCTH.

IMpunsaTHS ceds M APYrux:
MPUHUMATD €051, MOHUMAasi CBOM HEJOCTATKH U IOCTOMHCTBA;
MPUHUMATh MOTUBBI U ApIYMEHTHI APYTUX [IPU aHATIM3€ Pe3yIbTaTOB JEATEIbHOCTH;
pU3HABATh CBOE MIPABO U MPABO JIPYTUX HA OIMIUOKY;
pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C MO3UIUH JPYTrOro YeJIOBeKa.

HPEIMETHBIE PE3YJIbTATDBI

B mporecce u3yuenust kypca undopmatuku yriayonéHHoro yposas B 10 kiacce
00 y4JarImMUMHUCS OYAyT JOCTUTHYTHI CIACAYIONINE MTPEIMETHBIC PE3YIbTATHI:

BJIQJICHUE TIPEACTABJICHUSIMU O POJIM MH(GOPMAIIMK U CBS3aHHBIX C HEW MPOIECCOB
B TPUPOJE, TEXHUKE M OOIIECTBE, MOHITHSIMHU «UHPOPMAIUD», «UHPOPMAITMOHHBIN
MpOIECC»,  «CHUCTEMa»,  «KOMIIOHEHTBI  CHUCTEMBD»,  «CHCTeMHBIA  dPdeKrT»,
«H(}OPMAIIMOHHAS CUCTEMAY, KCHCTEMA YIIPABICHUS»;

BJIQJICHUE METO/IaMH TToMCcKa nHbopManuu B ceTu HTepHET, yMEHUE KPUTHUECKU
OLICHUBATh MHGOPMAIINIO, TIOTYyYEeHHYIO U3 ceTu VIHTepHeT;
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yMEHHE XapaKTepU30BaTh OOJIbIINE JaHHBIC, TPUBOAUTH MPUMEPHI HCTOUHUKOB UX
MOJIYUCHHS] W HANpaBJIEHUS MCIOJIb30BaHUSA, YMEHHE KiIacCH(UUUPOBATH OCHOBHBIE
3a7lauy aHajIM3a JaHHbBIX (IIPOrHO3MPOBaHUE, KiIacCU(UKaLMs, KIacTepU3alusl, aHaIu3
OTKJIOHEHUI ), TOHUMATh MOCJEI0BATEIbHOCTh PELICHMS 33/1a4 aHalIM3a JaHHBIX: cOop
NEPBUYHBIX JAaHHBIX, OYMCTKA M OIIEHKA KayecTBa JAaHHBIX, BHIOOP W/WJIM MOCTPOEHUE
MOJIeNH, TMpeoOpa3oBaHHE JaHHBIX, BHU3yalu3alus JaHHBIX, HWHTEpPIpeTalus
pE3yJIbTATOB;

NOHMMAaHWE OCHOBHBIX TMPHUHIMIIOB YCTPOWCTBA ¥  (YHKIMOHHUPOBAHHUS
COBPEMEHHBIX CTAI[MOHAPHBIX W MOOWIBHBIX KOMIIBIOTEPOB, TEHICHIIUN pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHIA,

BJIaJICHUE HABbIKaMU pabOThI C OMEPAIMOHHBIMU CUCTEMaMH, OCHOBHBIMU BUAAMHU
OpOrpaMMHOr0 OOEcreueHus s pelieHuss Y4eOHBIX 3aJad 10 BbIOpaHHOU
CHelUaIn3al1u;

HaJIMYUE MPEACTABICHUI 0 KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM MUPE,
0 0a30BBIX MNPHUHIMUIAX OPraHU3alMU U (YHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEH,
00 O0IMX NpUHIUIAX Pa3pabOTKU U (PYHKIIMOHUPOBAHUS NHTEPHET-PUIIOKEHHUI;

INOHMMaHUE yrpo3 HMHPOPMALMOHHOW O€30IaCHOCTH, HCIOIb30BAaHHE METO/I0B
U CpEICTB MPOTUBOJCHCTBHS 3STUM yrpo3am, coOJIoJeHHEe Mep Oe30IacHOCTH,
NPEIOTBPAIIAOIINX  HE3aKOHHOE  PaclHpoCTPaHEHHE  NEpPCOHAIBHBIX  JIAHHBIX,
coOnmogeHne TpeOOBAHMM TEXHUKM O€30MACHOCTM M TUTHEHbl MNpu  pabote
C KOMITBIOTEpAaMH W JAPYTUMH KOMIIOHEHTaMU HH(PPOBOTO OKPYKEHHUS, MOHWMaHUE
IIPaBOBbIX OCHOB MCIIOJIb30BaHUS KOMITBIOTEPHBIX IporpamM, 0a3 JAaHHBIX U pabOThI
B ceTu MIHTEpHET;

NOHMMAaHHWE OCHOBHBIX NPUHLHUIIOB  JUCKPETH3AllMM  PA3IUYHBIX  BUJIOB
uHdOpMaIK, yMEHNE ONPeesaTh MHPOPMAITMOHHBINH 00BEM TEKCTOBBIX, TpaUIECKUX
¥ 3BYKOBBIX JAHHBIX MPH 33JaHHBIX MapaMeTpax AUCKPETU3AINH, YMEHHUE OMPEACIsATh
CPEAHIOI0 CKOpPOCTb IE€pefauyd JAHHBIX, OLEHUBAaTh WM3MEHEHHWE BPEMEHHU Ieperayu
IIPYU U3MEHEHNH MH(OPMALIMOHHOTO 00BbEMA TaHHBIX M XapaKTEPUCTUK KaHaia CBA3H;

YMEHHUE UCMOJIb30BaTh IPU PEILIEHUH 337a4 CBOMCTBA MO3ULIMOHHOM 3aIIUCH YHUCEN,
JITOPUTMA MOCTPOEHUS 3aIMCH YHUCIIA B TO3ULUOHHON CHCTEME CUHMCIIEHUS C 3aJaHHBIM
OCHOBAaHHEM M IIOCTPOEHHUS YHUCIAa IO CTPOKE, COJEpXKAIlleld 3amuch 3TOr0 4ucia
B TIO3UIIMOHHOW CHCTEME CUHCICHHS C 3aJaHHBIM OCHOBAHHMEM, YMEHHUE BBITOIHATH
apu(MeTHIeCKUE ONepaliiy B TO3UIIMOHHBIX CHCTEMAaX CUMCIICHHS,;

YMEHUE BBIOJIHATH IPE00Pa30BaHusl JOTUUECKUX BbIPAKEHUHN, HCIIOIb3YsI 3aKOHBI
anreOpbl JIOTMKH, YMEHUE CTPOUTh JIOTUYECKOE BBIPAXKEHHE B JU3BIOHKTUBHOMN
U KOHBIOHKTUBHOW HOpMalbHBIX (hopMax IO 3aJaHHOM Tabyule HCTUHHOCTH,
UCCIIEZI0BATh 00JIAaCTh UCTUHHOCTH BBICKAa3bIBaHMSI, COACPIKAILETO IEPEMEHHBIE, pellaTh
HECIIO’KHBIE IOTUYECKUE YPABHEHHS 1 CUCTEMBI YpaBHEHUM;

NOHMMaHue 0A30BBIX AITOPUTMOB 00PAOOTKH YHCIOBOM M TEKCTOBOM MH(OpMaIu
(3amuch yKcen B MO3ULMOHHOM CUCTEME CUMCIIEHUS, HAXOXK/IEHUE BCEX MPOCTHIX YHUCE
B 33/IaHHOM JiMana3oHe, 00paboTKa MHOTOpa3psIHbIX LEJIbIX YUUCEII, aHAJIN3 CUMBOJIbHBIX
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CTPOK M JPYTHX), aITOPUTMOB TOMCKA U COPTHUPOBKU, YMEHUE OMPEACIATh CI0KHOCTD
U3ydaeMbIX B Kypce 0a30BbIX QJITOPUTMOB (CYMMHpPOBAaHHE JJIEMEHTOB MAacCHBa,
COPTUpPOBKA MaccHBa, NEpeOOpHBbIE aIrOPUTMBbI, JBOMYHBIM IMOMCK) U HPUBOAUTH
IPUMEPBI HECKOJIBKUX aJITOPUTMOB Pa3HOM CIOKHOCTH ISl pEIICHUs OHOM 3a7auu;

BJIaJICHUE YHUBEPCAIbHBIM SI3bIKOM MPOTpaMMHUpPOBaHus BbICOKOro ypoBHs (Python,
Java, C++, C#), npencraBieHusiMu 0 0a30BBIX TUIAX JAHHBIX M CTPYKTYpaX JIaHHBIX,
YMEHHE UCTOIb30BaTh OCHOBHBIC YIPABISAIONINE KOHCTPYKIIUN, YMEHHE OCYIIECTBISATh
aHaIN3 TPENJIOKEHHOW TMPOTrpaMMbl: OMPENENATh PE3YNIbTaThl PaOOTHI MPOTPAM MBI
IpU 3aJ@aHHBIX HWCXOAHBIX JAHHBIX, ONPENENsTh, MPH KaKUX HCXOMHBIX JaHHBIX
BO3MOJKHO TOJIYYCHHE YKa3aHHBIX PE3YNIbTAaTOB, BBISBIATH JaHHBIC, KOTOPHIE MOTYT
npuBecTd K omubke B paboTe mporpammsbl, (GOPMYIHUPOBATH MPEATIOKEHUS
10 yJIY4UICHUIO IPOrPaMMHOT0 KOa;

yMEHHE  CO37aBaTh  CTPYKTYPUPOBAHHBIE  TEKCTOBBIE  JTOKYMEHTHI |
JIEMOHCTPALIMOHHBIE MAaTepUaIbl C HCHOJb30BAHUEM BO3MOYKHOCTEH COBpPEMEHHBIX
IPOTPAMMHBIX CPEACTB U OOJAUHBIX CEPBHUCOB;

YMEHHE HCIOJB30BaTh JJICKTPOHHBIC TAONMIIBI I aHAIW3a, MPEACTABICHUS
U 00pabOTKH NaHHBIX (BKJIIOYAs BBIYMCICHUE CYMMBI, CPEIHETO apu(METHUIECKOro,
HauOOJbILIEr0 ¥ HAaMMEHBLIETO 3HAUYEHUH, pellIeHne ypaBHEHUH, BIOOP ONTUMAIbHOIO
peleHus, moA00p JMHUH TPEH A, PEIICHUE 3a]a4 MPOTHO3UPOBAHUA).

B mpouecce u3yuenust kypca uHdopmatuku yriayonéHHoro yposus B 11 kiacce
00yyarouMMucs Oyn1yT TOCTUTHYTHI CIEAYIOUIUE PEAMETHbIE PE3yIbTaThI:

YMEHHE CTPOUTh HEPaBHOMEPHBIE  KOJbI, JIONYCKAKOLIME  OJHO3HAYHOE
JIEKOIMpOBaHuE COOOIIeHNH (mpeduKCHbIE KOABI), UCMOIb30BATh MPOCTEUIINE KOJBI,
KOTOpbIE TMO3BOJISIIOT OOHApYXXUBaTh W HCIPABIATH OLIMOKU TMpH Iepenaye TaHHBIX,
CTPOUTH KOJ, OOECHNEYMBAIOIINA HAMMEHBUIYI0 BO3MOXHYIO CPEIHIO JUIMHY
COOOLIEHMSI ITPU U3BECTHOM 4acTOTE CUMBOJIOB, MOSCHATH MPUHIUIIBI paOOTHI IPOCTHIX
aJITOPUTMOB CXKaTHsl TAHHBIX;

YMEHUE pellaTh aaropuTMUYECKUE 3a/1a4H, CBA3aHHbIE C aHAIN30M rpadoB (3a1a4u
MOCTPOEHUSI ONTUMAIBHOTO MTyTH MEXY BepIIMHAMHU Tpada, OnpeaeTeHHs] KOTUYeCcTBa
Pa3IMYHBIX MyTEH MEXAYy BEpIIMHAMH OPUEHTHPOBAHHOI'O AlMKIMYECKOro rpada),
YMEHHE HUCIIOJIb30BATh AEPEBbS IIPU aHAIHM3E U MOCTPOCHUH KOJOB U JJI ITPEICTABIICHUS
apu(PMETUYECKUX BBIPAKECHHUM, NMPHU PEIICHUH 3a/Jad IMOUCKAa U COPTUPOBKU, YMEHHE
CTPOUTH JEPEBO UIPHl MO 33JaHHOMY aJrOPUTMY, pa3padarbiBaTh U OOOCHOBBIBATbH
BBIMTPBILIHYIO CTPATETUIO UTPHI;

yMEHUE pa3pabaThIBaTh U PEaTU30BbIBATh B BUJIE NPOrpamMM 0a30BbIE aJITOPUTMBI,
YMEHME HUCIIONI30BATh B IPOrpaMMax JIAHHbBIE PA3JIMYHBIX TUIIOB C YYETOM OIPaHUYEHUN
Ha AMana3oH MX BO3MOXKHBIX 3HAYEHUH, MPUMEHSATh NMPHU PEIICHHH 33Ja4 CTPYKTYpPbI
JAHHBIX (CMHMCKH, CIIOBapH, CTEKU, OYEPEIH, AEPEBb), UCIIOIb30BaTh 0a30BbIE ONEpauu
CO CTPYKTYpamu JaHHbBIX, IPUMEHATh CTAaHAAPTHBIE U COOCTBEHHBIE MOANIPOTPAMMBI JJI51
00pabOTKHA YHUCIIOBBIX JAHHBIX M CHUMBOJIBHBIX CTPOK, MCIOJb30BaTh MpHU pa3paboTKe

21



®enepaspHas paboyas nporpamma | Madopmatuka. 10—11 kmaccer (yriay0aéHHbBIH YPOBEHB)

nporpaMMm  OMOJMOTEKH TMONNpPOrpamMM, 3HaTh (DYHKIIHMOHAJIbHBIE BO3MOXKHOCTH
WHCTPYMEHTAJIBHBIX CPEJCTB Cpelbl pPa3pabdOTKH, yMEHHE HCIONb30BaTh CPEICTBA
OTIaJKU TporpaMM B Cpele MNpOorpaMMHUpPOBaHUS, YMEHUE JOKYMEHTHPOBATH
IPOrpaMMBl;

YMEHHUE CO3/1aBaTh BeO-CTPaHUIIBL;

BJIaJICHUE OCHOBHBIMM CBEACHUAMM O 0a3zax JAHHBIX, UX CTPYKType, CPeIACTBax
co3laHus U pabOThl C HUMH, YMEHHE UCIOJIb30BATh TAOIMYHBIEC (PENSLIMOHHBIC) Oa3bl
JAHHBIX (COCTABIATH 3ampochl B 0aszax JaHHBIX, BBITIOJHATH COPTUPOBKY M TIOWCK
3anuceld B 0asze JaHHBIX, HAMOJHATH pa3paboTaHHyi0 0a3y JaHHBIX) U CHpPABOYHbBIC
CHCTEMBI,

YMEHHE HCIONb30BaTh KOMIIBIOTEPHO-MAaTEMaTUUECKUe MOJEIN Uil aHalu3a
OOBEKTOB M TPOIECCOB: (HOPMYIUPOBATh LIETh MOJCIMPOBAHUS, BBIIOJIHATH AHAIHU3
pE3yJabTaTOB, MOJTYYEHHBIX B XO/€ MOJECIMPOBAHHUA, OLEHUBATH COOTBETCTBUE MOJEIH
MOJIETUPYEMOMY OOBEKTY WJIM IMPOLECCY, MPEACTABISATh PE3YJIbTaThl MOAETHPOBAHUS
B HaIJISIIHOM BUJIE;

yMEHHE OpPraHU30BbIBATh JUYHOE uH(OpMAaIIMOHHOE MIPOCTPAHCTBO
C HCIIOJIb30BAaHUEM Pa3JIMYHBIX CPEACTB LUGPOBBIX TEXHOJOTHM, TOHHUMaHUE
BO3MOXKHOCTEH  IIM(PPOBBIX  CEPBUCOB  TOCYHApPCTBEHHBIX  YCIYI,  IU(PPOBBIX
0o0pa3oBaTeNbHBIX CEPBHUCOB;

MOHMMAaHUE OCHOBHBIX MPHUHIMUIIOB pabOThl, BO3MOXHOCTEH H OTpaHUYCHUS
MPUMEHEHU S TEXHOJIOT M NICKYCCTBEHHOTO MHTEIJIEKTA B PA3IMUHbIX 00JIaCTSIX, HATMIHE
NOPEICTaBICHUNH O Kpyre pelaeMbIX 3ajJad MalIMHHOro oOydeHus (pacro3HaBaHMUS,
KJaccU(PUKAIMM W TMPOTHO3MPOBAHUS) HAIMYUE MPEICTaBICHUM 00 HCIOJIb30BaHUU
WH(OPMAITMOHHBIX TEXHOJIOTUH B PA3IMYHBIX MTPO(ECCHOHATLHBIX cepax.
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10 KJIACC
HaunmeHnoBanue
No KonmuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3ziesoB U TEM [IporpammHoOe conepxkaHue
n/n 4acoB oOy4arommxcs

y4eOHOI0 ImpeMeTa

Paznen 1. {udpoBasi rpaMOTHOCTD

1.1

Kommnbrorep —
YHHUBEPCAIbHOE
YCTPOUCTBO 00pabOTKHU
JTAHHBIX

6

TpeOoBaHUs TEXHUKH O€30MaCHOCTH U
TUTUEHBbI TPU paboTe ¢ KOMIbIOTEpaMu
U APYTUMH KOMIIOHEHTaMH [IU(GPOBOTO
OKpPY>KCHHSI.

[TpuHITUTIEI pa0OTHI KOMIIBIOTEPOB H
KOMITBIOTEPHBIX CHCTEM. APXUTEKTypa
¢dbon Helimana. 'apsapockast
apxumexmypa. ABTOMaTHIECKOe

BBIIIOJIHCHHUC IIPOIrpaMMBbI ITPOLICCCOPOM.

OnepaTuBHasi, IOCTOSHHAS U
JOJITOBpEMEHHas maMsaTh. OOMeH
JTAHHBIMU C MIOMOILBIO IIIHH.
KoHTpoIuiepsl BHEMIHUX YCTPONCTB.
[IpstMoO¥ TOCTYT K TTAMSATH.
OCHOBHBIE TEHJICHLINU PA3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHUH.

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

Y NPUHIUIBI pa00Thl KOMIIBIOTEPOB,
MOOUJIBHBIX YCTPOUCTB, KOMITBIOTEPHBIX
CUCTEM.

XapakTepu30BaTh KOMITBIOTEPHI Pa3HBIX
MMOKOJICHUH.

HUckate B cetn IHTepHET MHGMOpMAIIHIO
00 OTEUECTBEHHBIX CIECIHAIINCTAX,
BHECIIINX BKJIaJ B PA3BUTHE
BBIYMCIIUTENBHON TEXHUKHU.

[IpuBoauTh NpUMEpHI,

' Kypcusom B conepikanuy TeMaTHIECKOTO TNIAHMPOBAHUS BBIIESETCS MATEPHAT, KOTOPBIN HE ABIAETCSA 00A3aTENLHBIM ITPH N3YUYEHUH W HE BXOIUT B COIEPIKAHNE IPOMEKYTOUHOM W
WUTOTOBOH aTTECTAINH TI0 TIPEIMETY.
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[TapannenpbHBIC BEIYUCICHUS.
MHOTonmpoIeccopHbie CUCTEMBI.
CynepkoMmbioTephl. Pactipenenénnbie
BBIYUCIIUTEIBHBIC CUCTEMBI B 00paboTKa
0O0JIBIINX JaHHBIX. MOOMIBLHBIE

1M (POBBIC YCTPOKCTBA U UX POJIH

B KOMMYHHKaIUSAX. BeTpoeHHbIE
KOMIIbIOTEPbl. MUKPOKOHTPOJIEPHI.
Po6oTusnpoBaHHbIE TIPON3BOICTBA

MOATBEPKIAIOIIUE TEHICHIINN PA3BUTHS
BBIYMCIIUTEIBHON TEXHUKH.

[TosICHATH CYIIHOCTh MapauIeIbHBIX
BbIUHCIICHUH. [IpuBOAUTE IpUMeEpHI
3aj1a4, JJIs PeIICHUs] KOTOPBIX
MPUMEHSIOTCS] CYIEPKOMIIBIOTEPHBIE
TEXHOJIOTUU WJIU TEXHOJIOTUHU
pacupenesIEHHbIX BBIYUCICHUN.
XapakTepr3oBaTh POOOTU3UPOBAHHBIE
MIPOU3BOACTBA, MOOUIIbHBIC ITU(POBLIC
YCTPOICTBA U UX POJIb B KOMMYHHUKAIUSAX

1.2

[Iporpammuoe
oOecrieueHue

[IporpammHoe obecnieueHue
KOMITBIOTEPOB ¥ KOMITBIOTEPHBIX
cucteM. Buabsl mporpaMmmMHOro
00€eCIeUeHHS U UX Ha3HAUYCHUE.
Oco0eHHOCTH MPOrPaMMHOTO
o0ecrieyeHns MOOMIIbHBIX YCTPOMCTB.
[NapannenpHOE IPOrpaMMHUPOBAHHE.
CucremMHOe IporpaMMHoOe o0ecreueHue.
OnepanroHHbIE CUCTEMBI. Y TUITUTHI.
HpaiiBepbl ycTpocTB. MHCTAIIIAIAS

U JCUHCTAIUISAIUS IPOrPAMMHOTO
oOecreueHUsI.

daiisioBble cUCTEMBI. [IpuHIATIBI
pa3MeIleHusl 1 UMEHOBaHUs (paiijioB

B JoJiroBpeMeHHOM namsiTu. [11abmons
JUTS OTIMCaHus Tpynn ¢Ghaiios.

Paborars ¢ rpaguueckum nnrepdericom
onepauonHoi cuctemsl (OC),
CTaHJIAPTHBIMH U CITY)KEOHBIMU
MPUIIOKEHUSIMU, DailIOBBIMU
MEHEIKEPAMHU.

CoOTHOCUTD BUJIbI JTUIICH3UH

Ha UCMOJIb30BAaHHUE TPOrPAMMHOI0
obecrieueHus: U NOpsAOK €ro
UCIOJIb30BaHUs U paCpOCTPAHEHMSL.
[IpuBOANTH PUMEPHI NPOIPUETAPHOT O
¥ CBOOOJJHOTO ITPOrPaMMHOI0
oOecreyeHus1, MpeIHa3HaueHHOTO

JUISL PEIIeHUs] OJTHUX U TeX K€ 3a1ad.
Ha3zpiBaTh OCHOBHBIE PaBOHAPYIIICHHUS,
MMEIOIIHNE MECTO B 00JIacTH
UCIOJIb30BaHUS POTPAMMHOI0
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3akoHOIaTeNnbCTBO Poccuiickon
®deneparuu B 00J1aCTH TPOTPaMMHOTO
obecnieyeHust. JIneHsupoBanue
IIPOrpaMMHOT0 00ECIICUCHUS U

1 poBeIX pecypcoB. [IponpuerapHoe u
CBOOOJTHOE MPOrpaMMHOE 00ECIICUCHHE.
Kommepueckoe 1 HeKOMMEpUYECKoe
UCTIOJIH30BaHKE MPOTPAMMHOTO
obecriedeHus U MU(POBBIX PECYPCOB.
OTBETCTBEHHOCTh, YCTaHABIMBaeMast
3aKOHOJATEILCTBOM Poccuiickoi
deneparuy 3a HEMIPaABOMEPHOE
UCIOJIb30BaHUE MPOTPAMMHOIO
obecrnieyeHus U U(POBBIX PECYPCOB

oOecrneueHns, 1 OTBETCTBEHHOCTh
3a HUX, IPEAYCMOTPEHHYIO
3aKOHOAATEILCTBOM PD.
Hpaxkmuueckue padomot':

1. Uncmannayus u 0euncmaiisiyus
npocpamm

1.3. | KomnerorepHsie cetn

[IpuHUIMIBI TOCTPOCHUS U alapaTHbIC
KOMIIOHEHThI KOMITBIOTEPHBIX CETEH.
CereBbie npoTokoibl. CeTb MHTEpHET.
Anpecarus B cetu MiHTEpHET.
[Tporokoisl cteka TCP/IP.

Cucrema JOMEHHBIX UMEH.
Paznenenue IP-cetn Ha noaceTu

C IOMOIIBIO Macok noacereil. CereBoe
aamuHHCcTprupoBanue. [lonyuenue
JTAHHBIX O CETEeBBIX HACTPOHKaX
koMmmbroTepa. [IpoBepka HaJIUUUs CBSA3U

[TosicHSITH IPUHLIUITBI TOCTPOCHUS
KOMITBIOTEPHBIX CETEM.

BrisBnsaTh ob1iee 1 pa3nuyaus

B OpPraHu3alliy JIOKAJIbHBIX U

r100aIbHBIX KOMIIBIOTCPHBIX CeTel.

[TpuBOAUTH MPpUMEPHI TPOTOKOJIOB
creka TCP/IP ¢ onpenenéHubiMu

(G YHKITUAMU.
Hcnons30BaTh Macku MoaceTeEN

11t pazouenust [P-cetu Ha mojaceTH.

[IpuMeHATh MpOrpaMMHOE

Tpenmnaraemsiii B mporpamMme 1o MHOOPMATHUKE TIEPEYEHE MPAKTHIECKUX PAbOT ABIAETCA PEKOMEH/IATENBHBIM, YIUTEND JIENAET BHIOOP MPOBENEHHS TPAKTUYECKUX PaboT.
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c y3ioM cetd. Onpenenenre Mapuipyra
JIBUYKEHUS MTaKETOB.

Bunbl nestenbHoct B cet MIHTEpHET.
Cepsucsl lHTepHeTa.
['eonndopmMaIinoHHbIE CUCTEMBI.
['eonoKaliMOHHBIE CEPBUCHI PEATLHOTO
BpEMEHU (HampuMep, JIOKalus
MOOUJIBHBIX TeNIe(OHOB, ONpeIcICHUE
3arpy>K€HHOCTH aBTOMarucTpaieil),
UHTEPHET-TOPrOBIIs, OPOHUPOBAHHE
OMJIETOB Y TOCTUHMUII.
['ocymapcTBEHHBIE 3JIEKTPOHHBIE
cepBUCHI U yciiyrd. ConuanbHbIE CETU —
OopraHu3aius KOJUJIEKTUBHOIO
B3aMMOJICHCTBUS U OOMEHA JaHHBIMH.
CeTeBoil 3THKET: MpaBUIIa MOBEACHUS

B KubeprnpoctpaHcTse. [Ipobiema
MOJIMHHOCTH MOJTY4EHHOU
uHpopmaru. OTKpHITHIE
o0Opa3oBaTeIbHbIE PECYPCHI

oOecrnieueHue AJis MPOBEPKHU
paboTOCIIOCOOHOCTH CETH.
Ilpakmuueckue padomuwi:

1. Cemesoe admunucmpuposarue

1.4

Nudopmanmonnas
0e301acHOCTb

TexHOreHHBIE U PKOHOMUYECKUE
yrpO3bl, CBSI3aHHBIE C UCIIOJIb30BAaHUEM
UH(GOPMAITMOHHO-KOMM YHUKAIIMOHHBIX
TexHoJorui. O6mme npodaeMbl 3aIUThI
uH(popMau 1 HTHHOPMALUOHHOM
6e3onacHocTu. Cpe/icTBa 3alUThI
uH(dOpMaIIK B KOMIIBIOTEPaX,

XapaKkTepu30BaTh CyUTHOCTh NOHATUN
«rH(popMalnoHHast 0€301aCHOCThY,
«3alnTa UHPOpMaLUN».
®opMyIHpOBATh OCHOBHBIE MPABUIIA
MH(OPMAIIMOHHON O€30MacCHOCTH.
AHanu3upoBaTh 3aKOHOIATEILHYIO
0a3y, kacaroniyrocs UHOOpPMaIIMOHHON
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KOMIIBIOTEPHBIX CETIX
¥ aBTOMaTU3WPOBAHHBIX
MH(OPMAIIMOHHBIX CUCTEMAX.
[IpaBoBoe oOecrieueHme
uH(}OPMAaIIMOHHON O€30MacHOCTH.
InekmporHas yugpoeas nOONUCy,
cepmuuyuposanHvle caimol U
OOKYMEHmblL.

[IpenorBpamenue
HECAaHKIIMOHUPOBAHHOI'O JIOCTYIIa

K JJMYHON KOH(HUIESHIINATbHON
uH(popmarmu, XpaHsuiencs

Ha IIEPCOHAIIBHOM KOMIIBIOTEPE,
MOOUJIbHBIX YCTPOMCTBAX.
BpenoHocHoe nmporpaMmMHOe
obecrnieyeHune 1 crnocoObl 6OPHOBI C HUM.
AHTUBUPYCHBIC TPOTPAMMEI.
Opranuzanus JJMYHOTO apX1Ba
uHdopmaiu. PesepBHoe KOMMpOBaHUE.
[laponbHas 3amurTa apxusa.
udposanue ganHbIX. CUMMETPUYHbBIE
¥ HECUMMETPUYHBIC MU (PHI.

[ pel mpocToii 3aMEHBI.

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

0€30MacCHOCTH.

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

[IpenorBpaimars
HECAHKI[MOHUPOBAHHBINA JOCTYII
K JTMYHON KOH(PHUACHINATbHON
uH(pOpMaIUH, XpaHIILIEHCS

Ha TIEPCOHATBHOM KOMIIBIOTEPE,
MOOUIIBHBIX YCTPOMCTBAX.
Ilpakmuueckue pabomoi:

1. Aumueupychvle npozpammol.
2. lllugpposarnue oannwvix

Hroro no pazuneny
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Paszneua 2. Teopernueckue oCHOBbI HHGOPMATHKH

2.1

IIpencraBienne
uH(popMaLIH
B KOMITBIOTEPE

19

Nudopmanus, qaHHbIE U 3HAHUSL.
HNudopmaiimoHHble TPOLECChl

B IIPUPOJIC, TEXHUKE U OOIIECTBE.
HenpepbiBHBIE U AUCKPETHBIE
BEJIMYMHBI U CUTHANTBI. He00X01uMOoCTh
JTUCKPETU3au HHPOPMAITUH,
MpEAHA3HAYCHHOW 111 XpAHEHUS,
nepeaadyu ¥ 00padOTKH B IIU(POBBIX
CUCTEMAX.

JIBOMYHOE KOOUPOBAHUE.
PaBHOMEpHBIE 1 HEPAaBHOMEPHBIEC KOJIBI.
JlekoupoBaHre COOOIICHUH,
3aMMCaHHBIX C TOMOIIBIO
HEPaBHOMEPHBIX KOJOB. Y cnoBrue daHo.
[TocTtpoenne 0THO3HAYHO
JIEKOJIUPYEMBIX KOJIOB C IIOMOIIBIO
nepeBa. I pagh An.A. Mapxosa. EnnHutibl
U3MEpEHUs Kou4yecTBa HHGOPMALIHH.
AndaBUTHBIN TOAXO]T K OLIEHKE
KOJIM4Y€eCTBa HH(OpMAIIUH.

Cucremsbl cuncinenus. Pazsépuyras
3aMKCh LEIbIX U JPOOHBIX YHUCEIT

B MMO3UITMOHHON CUCTEME CUUCIICHUSI.
CBolicTBa MO3UIIMOHHON 3alIMCH YHCIA:
KOJIMYECTBO IIU(p B 3amucH, Mpu3HaKk
JIETMMOCTH YUCJia HA OCHOBAHUE

I1osICHATB CYIIHOCTH NOHATUI
«UH(pOpMALU», «TAHHBIEY, «3HAHUS.
Pemars 3agaun Ha u3mepeHne
uHpOopMaIm, 3aKIII0UEHHON B TEKCTE,
C MO3ULUHU a(haBUTHOTO MOAXO/A

(B peANOSI0KEHUU O PAaBHOM
BEPOSTHOCTH IOSIBJICHUS] CHUMBOJIOB

B TEKCTE).

[TosicHATH HEOOXOIUMOCTD U CYIIHOCTh
IUCKPETU3ALUN NIPU XPAaHEHUH,
nepeaade U1 00pabOTKe JaHHBIX

C IOMOIIBIO KOMIIBIOTEPOB.
[TpuBOaUTH MPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEPHBIX KoJ10B. KonnpoBaTh
1 JIEKOJIUPOBATh COOOIIICHUS

C MCIOJb30BAHUEM PAaBHOMEPHBIX

Y HEPAaBHOMEPHBIX KOJIOB.

Ctpoutb npeduKCHbIE KOJIbI.
KnaccuduunpoBaTh cCucTEMBI
CUUCIICHUSL.

BrINOHATE cCpaBHEHUE YHUCEN,
3aMMCaHHBIX B JBOMYHOM,
BOCBMEPHUYHON U IIECTHAALATEPUIHON
CUCTEMAX CUUCIICHUS.

Ocy1ecTBIATh NEPEBOJT YACET MEKTY
JIBOMYHOW, BOCbMEPUYHOMN
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CUCTEMBI CUUCIICHUS. AJITOPUTM
MEPEeBO/IA EJIOT0 Yncia u3 P-uuHou
CHUCTEMBI CYUCIICHUS B JIECITUYHYIO.
AJITOPUTM NEPEeBOJIa KOHEUHOU P-UYHOU
IpoOH B AECATUUHYIO. AJTOPUTM
nepeBo/ia 1eI0ro Yucia u3 JeCITUIHON
CUCTEMBbI CUUCIIEHUS B P-UUHYIO.
[lepeBo KOHEUHOM MECATUYHON IpoOH
B P-uunyto. JIBonuHasi, BOCbMepUYHas
Y [IECTHAIATEepUYHAsS CUCTEMBI
CUMCJICHUS, CBSI3b MEXKY HUMH.
Apudpmernyeckrue onepannu

B ITO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS.
Tpouunas ypasnoseuiennas cucmema
cuucaenus. [{8ouyHo-oecamuynas
cucmema CHucieHusl.

Konuposanue tekcroB. KoaupoBka
ASCII. OgHOOalTHBIE KOAUPOBKH.
Crangapt UNICODE.

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

KoaupoBanue nzodpaxxenuii. Onenka
uH(}OpMaIIMOHHOTO 00BEMA
rpa@uYeCcKuX JaHHBIX TPH 3aJaHHBIX
paspelieHun U riyOnHe KOJIUPOBAHUS
uBeta. [[BeToBbie Mosenu. BekTopHoe

Y TICCTHAIIATCPUIHON CHCTEMaMH
CUHCIICHUS.

BBITIONHATH CIIOKEHNUE U BHIYUTAHUE
YUCEJI, 3aMCAHHBIX B JIBOUYHOM,
BOCBMEPUYHOM U IIECTHAAUATEPUIHOU
CHUCTEMaX CUUCIICHHSI.

Ocy1ecTBIsATh KOJUPOBAHUE TEKCTOBOU
UH(OpMALIMK C TIOMOIIbIO
KOJMPOBOYHBIX TAOJIHII.

Omnpenensats HHOOPMAITMOHHBINA 00BEM
TEKCTOBBIX COOOIIEHU B pa3HbIX
KOJMPOBKaX.

Boraucnsats pa3mep 11BETOBOM NAIUTPHI
10 3HAYCHUIO0 OMTOBOM TIIyOMHBI 1IBETA.
Omnpenenste pa3mMepsl rpapuuecKux
(haiiI0B MPU U3BECTHBIX PA3PEIICHUU U
TITyOMHE KOJMPOBAHUS 1IBETA.
Boruucnsats nHGOpMALIMOHHBIN 00BEM
1(pOBOM 3BYKO3aAIMCH T10 YaCTOTE
JTUCKPETU3ALIMHU, TITyOMHE KOJIUPOBAHUS
Y BPEMEHU 3alTHCH.

Ilpakmuueckue padomoi:

1. Jluckpemu3zayus epaguyeckoti
uHpopmayuu.

2. uckpemu3sayus 38yko60u
uHgpopmayuu
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KoaupoBanue. @opmatsl rpaduIecKuX
daiinos. TpéxmepHas rpaduka.
®dpakTanbHas rpaduka.

KoaupoBanue 3Byka. OnieHka
MH(OPMAIIMOHHOTO 00BEMA 3BYKOBBIX
TAHHBIX MPH 3aIaHHBIX 9aCTOTE
JUCKPETU3ALNU U Pa3psAHOCTU
KOJUPOBAHUS

2.2

OcHOBBI anredpbl
JIOTHKHU

14

AnreOpa noruku. [loustue
BBICKa3bIBaHUs. BhICKa3bIBaTeIbHbBIE
dbopmnbl (Tpeaukatsl). KBaHTOpPBI
CYLIECTBOBAHHUS U BCEOOITHOCTH.
Jlornueckue onepanuu. TaOaHIIbI
WUCTUHHOCTHU. JIOTMUECKHE BBIPAKEHUS.
Jlornueckune TOXXaeCTBA.
Jloka3aTenbCTBO JTOTUUECKUX TOXKIECTB
C TIOMOIIIHIO TAOJIUI] HCTHHHOCTH.
Jlornueckue onepanuu U onepanuu
HaJl MHO>KE€CTBAMH.

3aKoHbI aNreOpbl TOTUKH.
DKBUBAJICHTHBIE MPEOOPA30BAHUS
JIOTUYECKUX BhIpaxkeHUM. Jloruueckue
YpaBHEHHUS U CUCTEMbl YPaBHEHUM.
Jlornueckue GyHKIUU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOXKHBIX JIOTUUECKUX
(GYHKUMNA OT KOJIMYECTBA apryMEHTOB.
[TonHbIE CUCTEMBI JIOTUYECKHUX

[TpuBOAUTH PUMEPBI JIEMEHTAPHBIX

U COCTaBHBIX BBICKA3bIBAHUM.
Pa3znuuarh BbICKA3bIBaHUS U IPEIUKATHL.
VY cranaBaMBaTh CBA3b MEXKIY alnreOpou
JIOTHKHU ¥ T€OpHUEH MHOKECTB.
BrraucnsaTh 3Ha4eHHST TOTUYECKUX
BBIPQKCHUI C JIOTHYECKUMHU
olepaluusMi KOHBIOHKIIUH,
IU3BIOHKIINY, THBEPCUU, UMIUIMKALINH,
HKBHUBAJICHITIH.

[IpoBoaNTh aHANN3 TaOIULl HCTUHHOCTH.
CrpouTth Ta0aMILIBI HCTUHHOCTH
JIOTUYECKUX BBIPAXKEHUH.
OcymiecTBIsATh YKBUBAJICHTHbBIE
npeoOpa3oBaHus JIOTHUYECKUX
BBIPAYKEHUI C UCIIOJIb30BAHUEM 3aKOHOB
anreOphl JTIOTUKH.

Ocy1ecTBIsATh MOCTPOEHUE
JIOTUYECKOT'0 BBIPAXKEHUS C JaHHON
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(G yHKUUH.

Kanonnueckue popmbl JOrHIECKUX
BbIpakeHU. COBEpILICHHbBIC
JU3bIOHKTUBHBIE U KOHBIOHKTUBHBIC
HOPMaJIbHBIE (POPMBI, AJITTOPUTMBI UX
MOCTPOCHHUS 10 TabJIMIIe UCTUHHOCTH.
Jlornueckue 31EMEHTHI B COCTaBe
koMmnbroTepa. Tpurrep. Cymmarop.
MHoropa3psiaaslii CyMmaTop.
[TocTpoeHne cxem Ha JIOTHYECKUX
AJIEMEHTAaX O 3aIaHHOMY JIOTUYECKOMY
BBIPAKEHU0. 3aIUCh JJOTUYECKOTO
BBIPXKEHUS 10 JIOTUYECKOU CXEME.
Muxpocxemvl u mexHoao2us ux
npou3800Ccmea

Ta0IUIEe UCTUHHOCTH U €ro
YIIPOILLEHHUE.

Pemate npocteie noruueckue
YPaBHEHHS U CUCTEMbI YPaBHEHUI.
XapakTepru30oBaTh JOTUUECKUE
3JIEMEHTHI KOMIIBIOTEPA.

[TosicHATh YyCTPOMCTBO CyMMAaTopa

U TpUITEpA.

3anuchIBaTh JIOTHUYECKOE BhIPAXKEHUE
I10 JIOTUYECKOM CXEME.

CTpouTh CXEMBI Ha JIOTHYECKHUX
3JIEMEHTAX MO 33JITAHHOMY JIOTHYECKOMY
BBIPAKEHMUIO.

Ilpakmuueckue padomuwi:

1. Ilocmpoenue u ananuz madauy
UCTMUHHOCIU 8 MADIUYHOM NPoYyeccope

2.3

Komnbrorepnas
apudmeTnka

[IpencraBneHne HENbIX YUCEN B TAMSTH
KoMIbioTepa. OrpaHUYEeHHOCTh
JIMara3oHa YKCell Py OrPaHUYECHUN
KOJIM4eCTBa pa3panos. [lepenonHenue
pa3psAIHON ceTKU. be33HakoBbIE U
3HAKOBBIC JJaHHBIEC. 3HAKOBBII OUT.
JIBOUYHBIN JOMOJIHUTEIBHBINA KO
OTPHULIATEIbHBIX YHCEIL.

[ToOuTOBBIC JIOTUYECKHUE ONEPALIH.
Jlornueckuid, apupmMeTUIeCcKuii u
nukanaeckuit capuru. [ludposanue

[TonydaTts BHyTpEHHEE NPEICTABICHUE
LIEJIBIX U BEIIECTBEHHBIX YUCEN

B [TaMATU KOMIIBIOTEPA; ONPEAEIATh
10 BHYTPEHHEMY KOAY 3HaY€HHE YHCIIA.
XapakTepu3oBaTh 0€33HaKOBbIE U
3HAKOBBIE JTAHHBIE.

[TogACHATH OPSIAOK BBIMOJHEHUS
apu(PMETHUECKUX Olepalui ¢ LeIbIMU
Y BEIIECTBEHHBIMH YUCIIAMU

B IIPOLIECCODE.

[IpumeHsTh MOOUTOBBIE JTIOTHYECKUE
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C IOMOIIBIO TOOUTOBOM OINepanuu
«uckiroygaromiee MJIM».

[IpencraBieHne BEMIECTBEHHBIX YHACEN

B MaMSTH KOMIIbIOTEpA. 3HavaIas 4acTh
Y MOPSIAOK YKncia. J(narna3oH 3Ha4eHUM
BEIIIECTBEHHBIX uncel. [Ipobiempl
XpaHEHUSI BEILIECTBEHHBIX YHCEI,
CBSI3aHHBIE C OTPAHMYEHUEM KOJIMYECTBA
pa3psaoB. BeinmosiHeHue onepanui

C BEIIICCTBEHHBIMH UHCJIaMHU,
HAKOIUJICHHE OITMOOK IMPY BBEIYHCICHUIX

OTIEpaIINH.
XapaKkTepu30BaTh NPECTABICHUE

Y XpaHEHHUE B MaMsITH KOMIIBIOTEpa
BEIIIECTBEHHBIX YHUCEIL.

[TosICHATH TPUYMHBI HAKOTIJICHUS
OIITMOOK MPH BHIYUCICHUSIX

C BEIIECTBEHHBIMU YHCIIAMHU.
Ilpakmuueckue pabomot:

1. H3yuenue nopaspsaoHo20 MAUUHHO20
npeocmasieHus Yeavlx U 6euecmeeHHblX
yucern

Hroro no pazneny

40

Pa3gen 3. AinropurMbl 1 MIPOrpaMMHUP OBaHHE

3.1

BBenenue
B IPOrPaMMHUPOBAHUE

16

OmnpezneneHue BO3MOXKHBIX pe3yJIbTaToOB
paboThI MPOCTEUIINX AT OPUTMOB
YIIPaBJICHUS UCTIOIHUTEISIMH U
BBIUHCIIUTEIHHBIX aJlTOPUTMOB.
OmnpezneneHne NCXOIHBIX JAHHBIX,

IpU KOTOPBIX aJITOPUTM MOXKET JaTh
TpeOyeMblil pe3ynbTar.

OTanbl peneHus 3aad Ha KOMIbIOTEpE.
HMHcTpymMeHTanpHbIE CpEACTBa:
TPaHCIATOP, OTIAAUUK,
npodunupoBiuk. KoMnumsius

Y MHTEpIpETaIUs IPOrpaMM.
BupTtyanbHble MallivHBbI.
WuterpupoBaHHas cpeia pa3paboTKu.

BoIsicHATH pe3ynbTaTr paboThl
aNropuTMa JJisl UCIIOJIHUTES

MIPU 3aJIaHHBIX UCXOJIHBIX TAHHBIX,
OTpeIETSATh BO3MOXKHBIE UCXOIHBIC
JAHHBIE JUIsl U3BECTHOT'O PE3yibTaTa.
[IpuBOOUTE MPUMEPHI ANTOPUTMOB,
CoZIepKalIUX MOCIIEI0BATENbHBIE,
BETBAIIUECS U [IUKINYECKUE CTPYKTYPHI.
AHaIM3UPOBATh IUKIUYECKUE
QITOPUTMBI 111 UCTIOJTHUTEJIS.
Briiensate 3Tansl penieHus 3a1auu
Ha KOMIIBIOTEPE.

[TosICHATH CYIIHOCTH BBIIEIEHHBIX
ATaIloB.
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Mertoibl OTHaAKH TPOTPAMM.
Hcnonp30BaHue TpacCUPOBOUYHBIX
Tabymil. OTaa0YHBIA BHIBOJ.
[TomraroBoe BbINOJIHEHNE POrPAMMBI.
Touxku ocranosa. IIpocmoTp 3HaueHUN
MEPEMEHHBIX.

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

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

[{1KJIBI IO IEPEMEHHOM.
B3anmo3amMeHsIeMOCTh Pa3TUYHbIX
BUJIOB LIMKJIOB. IHBapHUaHT IUKJIA.
CocraBiieHH€ IIUKJIA C UCIIOJIb30BaHUEM
3apaHee ONpeIeIEHHOr0 NHBApUAHTA
IUKJIA.

JIoKkyMeHTHpOBaHuE MPOrpaMM.
Hcnons30BaHME KOMMEHTAPHUEB.
[ToaroroBka onucaHus NPOrpaMMbl

Y UHCTPYKIIUU JJIS TTOJIh30BaTENs.
AnroputMbl 00padOTKH HATypaTbHBIX
YHCe, 3alUCaHHBIX B MO3UIIMOHHBIX
CUCTEMaX CUUCIICHUS: pa3OreHue
3aMKCH YKciia Ha OTAENbHbBIC TUDPHI,
HAaXO0KJIEHHE CYMMbI U IPOU3BEACHUS
1udp, HAXOXKJICHUE MaKCUMAaJIbHON

OTnaXuBaTh MPOTPAMMBI C TTOMOIIHIO
TPaCCUPOBOYHBIX TAOIIHI]

U C UCTIOJIb30BAaHUEM BO3MOXKHOCTEMN
OTJIaTIMKa CPebl TPOTPaMMHUPOBAHUSI.
CocTaBisATh JOKYMEHTAILIUIO

Ha IPOrpaMMmy.

PaspabarbeiBaTh 1 peam30BbIBATh

Ha SI3bIKE MPOTPAMMHPOBAHHSI
aJITOPUTMBI 00PaOOTKH IEIBIX YHUCEN,
B TOM YHCJIC TIEPEOOPHBIE aITOPUTMBI.
Pa3pabarsiBaTh mporpamMmbl

JU1s1 00pabOTKHU JJAHHBIX, XPAHSAIIUXCS
B TEKCTOBBIX (paiiax.

Ilpakmuueckue padomuwi:

1. Bvioenenue u oopabomra yughp
Yeno2o YUCia 8 pa3uyHbIX CUCEMAX
CUUCTIEHUSL C UCNONIb30BAHUEM ONEPaAYULL
YenouUCTIeHHOU apu@dmMemuxu.

2. Pewenue 3a0au memooom nepebopa.
3. Obpabomka OaHHBIX, XPAHAUUXCSL

8 atinax
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(MUHUMATBHOW) U PBHL.
HaxoxaeHue Bcex MpOCThIX YUCET

B 33JlaHHOM Auana3one. [Ipeacrasienue
4KClia B BUJIe Habopa MPOCThIX
COMHOXUTENICH. AJTOPUTM OBICTPOTO
BO3BEJICHUS B CTCIICHD.

O6paboTka TaHHBIX, XPAHSIIITUXCS

B (paitmax. TeKCTOBBIC U TBOMYHBIC
¢aitnbl. DaitoBbie IEpEeMEHHbBIE
(daitmoBeie ykazarenu). Utenue

u3 (aitna. 3anuce B aiin

3.2

BcniomorareapHbie
AT OPUTMBI

Pa3Ounenue 3amaun Ha moa3agadu.
[Toamporpammsl (Tipolieypsl U
¢dbyukuun). Pexypeus. PexypcruBHbie
00BeKTHI (PppakTansl). PexypcuBHbie
MPOLEAYPHI ¥ (PYHKITUH.
Hcnonb3oBaHue cTeka 1Jig OpraHu3aiuu
PEKYPCUBHBIX BBI30BOB.

Hcrnonp30Banue cTaHgapTHON
OMOIMOTEKH S3bIKA MPOrPAMMHUPOBAHUSI.
[Toaxrouenue OMOIMOTEK
MOAIPOrPAMM CTOPOHHUX
nponsBoauTened. MoayJIbHBIM NPUHITUIT
MOCTPOCHHUS TTPOrpamMm

Pa30uBaTh 3aauy Ha MO/A3a/1a4U.
OdopMITATH TOTUYECKU LIETOCTHBIE
WJTU TIOBTOPSIOIIHECS pparMeHThI
MporpaMMBbl B BUIE TTOAPOTrPAMM.
[TosICHATB CYIIIHOCTh PEKYPCUBHOIO
aNropuTMa.

Haxoauts pexypcruBHBIE 00BEKTHI
B OKPYKAIOIEM MUDE.

Omnpenenste pe3ysbTar padoThI

IPOCTOr0 PEKYPCUBHOI'O AT OPUTMA.

Hcnonb3oBaTh CTaHAApTHBIE
OMOJIMOTEKU MOANPOrpamMM si3bIKa
MpOrpaMMHPOBAHUS, OUOINOTEKH
CTOPOHHHX ITPOU3BOIUTEIIEH.
[TpyuMeHsSTh MOAYIBbHBIN TPUHITUTI
pH pa3pabOTKe MPOTrpPaMM.
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Ilpakmuueckue pabomoi:

1. Ucnonvsosanue noonpocpamm
CMAaHOapmuol OUbIUOMeKU s3bIKaA
NPOSPAMMUPOBAHUSL.

2. Paspabomka noonpozpamm.

3. PexypcusHvie noonpocpammeoi.

4. Mooynvublil npUHYUN NOCMPOEHUs.
npocpamm

3.3

YucreHHbIE METOIbI

Yucnennsle MeToibl. ToyHOE U
NpUOMKEHHOE pelIeHUs 3aa4H.
YHucneHHble METObI PEIICHUS
ypaBHEHHUI: MeTo iepedopa, METo
MOJIOBUHHOTO AeeHust. [Ipubmmxénnoe
BBIYUCJICHUE JJIUH KPUBBIX.
Brruucnenue miomniaaeit puryp c
MTOMOIIBIO YUCIEHHBIX METOJ0B (METO/T
MPSMOYTOJIbHUKOB, METOJI TPAIIELIH).
[Tonck Makcumyma (MUHUMYMa)
GyHKIIMU OTHOU NMEPEMEHHON METO0M
TTOJIOBUHHOTI'O JCJICHUS

[TosicHATH MPUHIUIIBI paOOThHI
YUCJICHHBIX METOJIOB, PA3HUILY
MEXIAY TOYHBIM U TPUOTUKEHHBIM
PEIICHUSIMU BBEIYUCITUTETHHBIX
3ajay.

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

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

Ilpakmuueckue pabomot:

1. Yucnennoe pewienue ypasHeHuul.
2. Ilpubausicénnoe eviyucieHue OnuH
Kpusblx u nioujaoeu guayp.

3. Iouck makcumyma (Munumyma)

@yHKYUU
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3.4 | AnropuTMBbl 00paboTKH 5 OOpaboTKa CUMBOJIbHBIX JTAHHBIX. Hcnonb30BaTh BCTPOECHHBIE (PYHKIIUH
CUMBOJIbHBIX JTAHHBIX Bcerpoennble GyHKINM SI3bIKA A3bIKa POTPAMMHUPOBAHUS
POrpaMMHUPOBaHUS 1711 00pabOTKH TSt 00pabOTKU CUMBOJIBHBIX CTPOK.
CUMBOJIBHBIX CTPOK. AJITOPUTMBI PazpabaTbiBaTh U OTIAKUBATH
00pabOTKHM CUMBOJIBHBIX CTPOK: MPOTPaMMBI, PEATH3YIOIINE TUITOBBIC
MOJICYET KOJTMYECTBA TOSBICHUIN AITOPUTMBI 00PaOOTKU CHMBOJIBHBIX
CHUMBOJIa B CTPOKE, pa30HEeHNE CTPOKU JAHHBIX HA BEIOPAHHOM SI3bIKE
Ha CJIOBA M0 NpOoOeIbHBIM CUMBOJIaM, IPOrpaMMHUPOBAHUS.
IIOMCK MOJCTPOKH BHYTPU JTaHHOU [IpeobpazoBbIBaTh uncaa
CTPOKH, 3aMEHa HalJICHHON TOJCTPOKH | B CHMBOJIBHYIO CTPOKY U 00paTHO.
Ha JIPYT'yI0 CTPOKY. ['eHepanus Bcex Ilpakmuueckue pabomot:
CJIOB B HEKOTOpOM alipaBuTe, 1. Ilocumeonvuas oopabomrka cmpox.
YIIOBJIETBOPSIOLINX 33JaHHBIM 2. Obpabomka cmpok
orpannueHusiM. [Ipeobpa3oBanue uncna | ¢ ucnoavzosanuem QyHKyuil
B CUMBOJIbHYIO CTPOKY ¥ OOpaTHO cmaHoapmHou 6uOIUOMeKU A3bIKA
NPOSPAMMUPOBAHUSL.
3. I'enepayus ecex cnos,
V0081emBopAIWUX 3A0AHHOM)
VCI08UIO
3.5 | AnroputMbl 00paboTKU 10 MaccuBbl ¥ IOCIE10BATEILHOCTH [IpuBOAUTH MPUMEPHI OTHOMEPHBIX

MaCCHUBOB

yuces. Berauciaenne 0000mIEHHBIX
XapaKTEPUCTUK JIEMEHTOB MacCHBa
WJIA YUCIIOBOM MOC/IEI0BATEIbHOCTH
(CyMMBI, IPOU3BENICHHUS, CPETHETO
apu(PMETHIECKOT0, MUHUMAIHHOTO
1 MaKCHMAaJIbHOI'O DJIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB,

U IBYMEPHBIX MaCCHUBOB.
[TpuBoAUTH MpUMEpPHI 3a/1a4

13 MOBCEAHEBHOM JKU3HH,
MPEIOIArarX UCIOIb30BaHUE
MAacCCHBOB.

PazpabarbiBaTh 1 OTIaXKUBATH
MpOrpaMMBbl, PEATU3YIOIIUE TUTIOBBIE
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YIOBJIETBOPSIIOIINX 3aJaHHOMY
yCII0BUIO0). JIMHENHBIN morck
3aJIaHHOTO 3HaYEHUS B MACCHBE.
CopTupoBKa OJTHOMEPHOTO MaCCHUBA.
[TpocThie METOIBI COPTUPOBKH
(MeToq my3bIpbKa, METO] BHIOODA,
COPTHPOBKA BCTaBKaMM ).

CopTupoBKa CIAUSTHUEM.

beIcTpas copTupOBKa MaccuBa
(asmroput™ QuickSort).

JIBOMYHBIN MTOMCK B OTCOPTUPOBAHHOM
MacCCHBE.

JIByMepHbBIE MAaCCUBBI (MaTPUIIbI).
AnroputMbl 00pabOTKH JBYMEPHBIX
MAaCCHBOB: 3aIOJTHEHUE JIBYMEPHOTO
YHICJIIOBOTO MACCUBA MO 33/1aHHBIM
IIpaBUJIaM, TTOMCK dJIEMEHTA

B IBYMEPHOM MacCHBE,

BBIYHUCJICHUE MaKCUMyMa (MUHUMYMa)
U CYyMMBI 3JIEMEHTOB JIBYMEPHOTO
MacCHBa, IEPECTAaHOBKA CTPOK

U CTOJIOIIOB IBYMEPHOT'O MacCHBa.
Paszpabomxa npoepamm ons pewienus
NPOCMbIX 3a0a4 AHAAU3A OAHHBIX
(ouucmka oaunmvix, Kiaccugurayus,
AHAU3 OMKIOHEHUT)

QITOPUTMBI 00Pa0OTKH OJHOMEPHBIX
1 IBYMEPHBIX MaCCHUBOB, Ha BELIOpAaHHOM
SI3BIKE MPOTPaMMHUPOBAHUS.
Paszpabamvisame npocpammoi

0J151 peuleHust NPOCMbIX 3a0ay AHAIU3A
OAHHDbIX.

Ilpakmuueckue pabomoi:

1. 3anonnenue maccuaa.

2. Bviuucnenue 0606uénnbix
Xapakmepucmux Maccusa (4uciosou
nocne008ameslbHOCmuL,).

3. Ilouck munumanbHo2o
(MaxkcumaibHo20) d1eMeHma 8 YUCI080M
maccuee.

4. Jlunetinwiii nouck 3a0aHHO20
3HAueHus 8 maccuse.

5. Ilpocmoie memoowl copmuposxu
Mmaccuaa.

6. bvicmpas copmuposxka maccusa.

7. J[eouunwlli nouck.

8. Obpabomka mampuy.

9. Ananusz 0anHvix

Hroro no pazuneny

44
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Paznen 4. UndpopMannoHHbIe TEXHOJIOTMH

4.1 | OO6paboTKa TEKCTOBBIX 6 TekcToBBIi mporeccop. Pa3pabaTbiBaTh CTPYKTYpY AOKYMEHTA.
JTIOKYMEHTOB PenaktupoBanue u ¢popMaTHpOBAHHE. Hcnonb30BaTh CpeicTBa aBTOMATH3AIAH

[IpoBepka opdorpaduu ¥ rpaMMaTHKU. | TIPU CO3JIaHUU JJOKYMEHTA.
CpenctBa Mmoucka U aBTO3aMEHBI [IpumeHsTh npaBuia MUTHPOBAHUS
B TEKCTOBOM ITPOIIECCOPE. HMCTOYHHUKOB ¥ 0(hOpMIICHUS
Hcnons3oBanue cTumiei. OoubmorpadIECKux CChUIOK.
CTpyKTypupOBaHHbIE TEKCTOBbBIE [IpyHUMAaThH yyacTue B KOJJIEKTUBHOM
TOKyMeHTbl. CHOCKH, OTJIaBJICHHE. paboTe HajJ TOKYMEHTOM.
KonnexktuBHas pabota ¢ fokyMeHTaMH. | BoImonHaTh HAOOp U MPOCTYIO BEPCTKY
HNHCTpYMEHTHI pelieH3u POBaHUS MaTEMaTUYECKUX TEKCTOB.
B TEKCTOBBIX Ipoueccopax. O6naunsie | Ilpakmuueckue paoomol:
cepBuchl. Jlenoas nepenucka. Pedepar. | I. Bépcmka dokymenmos
[IpaBmira MUTHPOBAHUS NCTOUHUKOB H C MamemMamuyecKumu Qopmynamu.
odopmiieHns: OudIMOrpaduIECcKux 2. MuozocmpanuuHvle 0OKyMeHmbL.
ccbiiok. OdopMiieHue CIucKa 3. Konnexmuenas paboma
mutepatypbl. Cmanoapmeol ¢ OOKyMeHmamu
oubmocpaguueckux onucanuil.
3HAKOMCTBO C KOMIBIOTEPHOM BEPCTKOM
TekcTa. TeXHUYecKue Cpe/ICTBA BBOJIA
TekcTa. Crelnuain3upoBaHHbIE CPEJICTBA
PEIAKTUPOBAHUS MATEMATUYECKUX
TEKCTOB

4.2 | AHanu3 JaHHBIX 8 Anamu3 na"HHeIx. OCHOBHBIE 3aa4N [IpuBOIUTH PUMEDPHI 331a4 aHAJIA3a

aHAJIN3a TAaHHBIX: TPOTHO3UPOBAHUE,
KJaccudukarus, Kiacrepusanus,
aHaJIN3 OTKJIOHEHUI.

JaHHBIX.
IToscHATh HaA IpUMeEpax
[IOCJIEI0BATENIBHOCTD PELICHUS 3a1a4
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[TocrmeqoBaTENBPHOCTD PEIICHUS 3aa9
aHaJIM3a JIaHHBIX: COOP MEPBUYHBIX
JAHHBIX, OYMCTKA U OIIEHKA KauecTBa
JIAHHBIX, BEIOOP W/WJIH TTOCTPOCHHE
MOJIENH, MPeoOpa30BaHNUE JaHHBIX,
BU3YaJIU3allnsl TaHHBIX, HHTEPIPETALIHSI
pe3ynbTaroB. [IporpamMHublie cpeacTBa
U UHTEPHET-CEPBUCHI JIs1 00pabOTKU

Y TIPENICTaBIICHUS JaHHBIX. bonbive
naHHble. MamHHOe 00y4YeHue.
HUnmennekmyanvHolil aHaiu3 OAHHUIX.
AHanu3 TaHHBIX C TOMONIBIO
AJIEKTPOHHBIX Tabnuil. Beruucienue
CYMMBI, CpeIHET0 apu(hMeTUIECKOro,
HanOOJBIIETr0 (HAMMEHBIIIET0) 3HAYCHUS
nuana3oHa. Beraucienue

ko3 pHUIMCHTa KOPPEIISIINH IBYX PSJIOB
naHHbIX. [TocTpoeHue cTon0UYaTHIX,
JMHENYaThIX U KPYTOBBIX IHarpaMM.
[TocTpoenue rpadukoB QyHKIIHA.
[TonOGop nuHWYM TpeH A, pelieHue 3a1aq
MIPOTHO3UPOBAHMSI.

YucieHHOEe peleHne ypaBHEHU N

C TIOMOIIIbIO TTOA0Opa mapameTpa.
OnTuMuzaIms Kak MOUCK HAWITY4IIIEro
peleHust B 33JJaHHBIX YCIOBUSX.
[leneBast GyHKIMS, OTPAaHUYCHUS.

aHaJM3a TaHHBIX.
PemaTe mpocTeie 3a1aun aHanM3a
JAHHBIX C TTIOMOIIBIO AJICKTPOHHBIX
TabuII.

Hcnonb30BaTh COPTUPOBKY M (PHITBTPHI.
Hcnonb3oBare cpeacTna Aea0BOM
rpaduKy 1J19 HATJISTHOTO
IpEICTaBJICHUS JIaHHBIX.

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

Ilpakmuueckue pabomoi:

1. Ananu3z 0anHvix ¢ NOMOUBIO
INEeKMPOHHBIX MAOIUY.

2. Haznaonoe npeocmasnenue
pe3yIbmamos Cmamucmuyeckou
0bpabomku OaHHbIX 8 8Ude OUACPAMM
cpeocmeamu peoakmopa 31eKmpOoHHbIX
maoauy.

3. I[loo6op nunuu mpenoa,
NPOCHO3UPOBAHUE.

4. Yucnennoe pewenue ypasnenuu

¢ nOMOWbI0 noobopa napamempa.

5. Pewenue 3a0auy onmumu3ayuu

C NOMOWBIO DJIEKMPOHHBIX MAOIUY
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JlokasibHbIE U TJI00AJIEHBI MUHUMYMBI
neneBoi Gynkiuu. Pemenue 3amau
ONTUMHU3ALUHU C TTOMOILIBIO
AIICKTPOHHBIX TAOIHIY

Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136
YACOB IIO ITPOI'PAMME
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11 KJIACC
HanmenoBanue
Ne KommuaecTBo OCHOBHBIE BUJIBI IE€ITEIbHOCTH
pa3iesoB U TEM [IporpammHoOe conepxkaHue
n/m 4acoB oOy4arommxcs

y4eOHOI0 ImpeIMeTa

Paznen 1. TeopeTruueckue ocH

OBBbI HH(pOPMATUKH

1.1

Nudopmarus
¥ THPOPMAIIMOHHBIC
MPOIIECCHI

10

TeopeTnueckre noaxXoabl K OLIEHKE
KOJIMY€eCTBa HH(OpMAIIUU.

3aK0H aAIUTUBHOCTH WH(OpMAITIH.
dopmyna Xaptimu. Uadopmarus u
BepoATHOCTh. Dopmyrna [llenHOHA.
AJITOPUTMBI CKaTHSI TaHHBIX.

AnroputMm RLE. Anroputm Xaddmana.

Anroput™m LZW. ANTOpUTMBI CKATUA
JTAHHBIX

C MOTepsIMU. Y MEHbIIICHUE TITyOUHbI
KoJpoBaHus 11BeTa. OCHOBHBIC UJIEH
anroputmoB cxatusa JPEG, MP3.
CkopocTh niepeiauu JaHHbIX.
3aBUCHUMOCTh BPEMEHHU Mepelaun

OT UH(OPMAITMOHHOTO 00bEMA TAHHBIX
Y XapaKTEPUCTUK KaHaJla CBSI3U.
[IpuynHBI BOSBHUKHOBEHUS OIIMOOK
pu niepenayde naHHbiX. Kogpl,
MO3BOJISIFOLIME OOHAPYKUBATH U
UCIIPABJIATH OIIMOKH, BO3ZHUKAIOITUE
MIpU Tiepeade JaHHbIX. PaccrosHue
Xsmmunra. KogupoBanue

XapakTepru30BaTh pa3IMIHbIE
TEOPETHUYECKUE MOAXO0/IbI K OLICHKE
KOJINYECTBA UH(DOPMAIIHIH.

OnuceIBaTh U3y4aeMbIE alr OPUTMBI
CKaTHUs JIaHHBIX, CPABHUBATH
pe3ynbTaThl UX padOTHI.

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

Y WCTIpaBJICHUsI OLIMOOK MpH Mepeaade
JAHHBIX C TIOMOIIbIO
MOMEX0YCTONYUBBIX KO OB.

[TosiCHATH 3HAYEHUE MOHSITUI
«CHCTEMAY, KIIOACUCTEMAY,
«CUCTEeMHBIN 2 heKT»,

«yIpaBIICHUE); 3HAUEHUE 00paTHOU
CBSI3U JUISl JOCTHXKEHUS LIETTU
YIPaBIICHUS.

Ilpaxkmuueckue padomoi:

1. Coicamue OanHbIX C NOMOWBIO
aneopumma RLE.
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¢ moBTOpeHreM O0uTOB. Kosibl
X3MMHUHTA.

Cucrembl. KOMITOHEHTBI CHCTEMBI M IX
B3auMozeiicTBue. CucTeMHbIN 3P dEKT.
VYnpasnenue kak UHPOPMAIMOHHBIN
nporecc. OOpaTHas CBSI3b

2. Corcamue OaHHBIX ¢ NOMOWDBIO
aneopumma Xagppmana.

3. Corcamue 0anHbIX ¢ nomepsamu
(ancopummor JPEG, MP3).

4. Ilomexoycmotiuusvle KoOvl

1.2

MopenupoBanue

Mognenu u moaenupoBanue. Llenb
MOJENUPOBAHUS. AJIEKBATHOCTh
MOJIeNTU MOJICTTUPYEMOMY OOBEKTY WU
MPOLIECCY, LIeJIM MOJICTIMPOBAHMUS.
dopManuzalus NpUKIAIHbIX 33]1a4.
[IpeacraBieHue pe3yibTaToB
MOJICIMPOBAHUS B BUJE, YIOOHOM

JUTSI BOCTIPUSITHS Y€JIOBEKOM.
['paduyeckoe npeacTaBIeHUE TaHHBIX
(cxembl, TaOIUIIBI, TPAPUKH).

['padui. OcHOBHBIC MOHTHUS. Bunl
rpadoB. Onucanne rpadoB ¢ MOMOIIHIO
MaTpHI] CMEXHOCTH, BECOBBIX MaTpPHII,
CIIUCKOB CMEXHOCTH. Penienue
AITOPUTMUYECKUX 33]1a4, CBSI3aHHBIX
C aHaM30M rpadoB (MOCTpOCHUE
ONTUMAJILHOTO TTYTH MEXTY
BEpIIMHAMU Tpada, OrpeeiIeHHe
KOJIMYECTBA PA3IUYHBIX TYTEH MEXY
BEpIIMHAMH OPUEHTUPOBAHHOTO
aIMKJIMYeCcKOoro rpada).

[epeBbs. bunapHoe nepeso. JlepeBbs

OnpenensaTs NOHATHS «MOJEIbY,
«MOJEIINPOBAHUE.
KnaccuduuupoBars moaenu

110 33ITAaHHOMY OCHOBAHHIO.
OnpenensTe Uenb MOJIETUPOBAHUS

B KOHKPETHOM CJIy4ae.

[TprMeHSATh aNropuTMbl HAXOKACHUS
KpaT4alIlnX MyTed MEKy BEpLIMHAMU
OpPUEHTUPOBAHHOIO rpada.
[TpuMeHATH aNrOpUTMBI ONPEAECIICHUS
KOJIMYECTBA PA3IUYHBIX TYTEH MEXKIY
BEPIIMHAMHU OPUEHTUPOBAHHOI O
ALIMKJIMYECKOro rpada.

[TprBOIUTH MPUMEPHI UCIIOIB30BAHUS
JIepeBbEB U IpaoB MpHU ONHUCAHUU
00BEKTOB U MPOIECCOB OKPYKAIOIIETO
Mupa.

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

JlaBaTp ornpeneneHne BbIUTPHILIHON
CTPATETHH.
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noucka. CriocoObl 00Xx071a AepeBa.
[IpencraBienue apupMeTHIECKUX
BBIPAXKCHUI B BUJIE JIEPEBA.
JluckpeTHbIe UTPHI JBYX UTPOKOB

¢ mosiHo¥M nH(popmanueit. [Toctpoenue
JiepeBa nepedopa BapuaHTOB, OMMCAHUE
CTpaTeruy UTPhI B TAOTUIHON (popme.
BrIUTphITITHBIC U TPOUTPHITITHBIC
MO3UIMHU. BBIMTPBIIIHBIE CTPATErUH.

CpenctBa HCKYCCTBEHHOI'O MHTEIIEKTA.

CepBHCHI MAIIMHHOTO TIEPEBOAA U
pacno3HaBaHUs YCTHOM pevu.
KOrHUTHBHBIE CEPBUCHI.
Nnentudukamus u nouck
U300paXeHUH, pacro3HaBaHUE JIUII.
Camoo00y4aroniuecs CUCTEMBI.
HcKyCcCTBEHHBINM UHTEIJIEKT

B KOMIIBIOTEPHBIX UTPaX.
Hcnonp3oBaHue METONOB
MCKYCCTBEHHOI'O MHTEIJIEKTa

B 00YYaroIIMX CUCTEMAX.
Hcnomp30BaHre METOA0B
MCKYCCTBEHHOI'O MHTEIJIEKTa

B poOoToTexHUKEe. IHTEpHET Belei.
[lepcnieKTUBBI pa3BUTHS
KOMITBIOTEPHBIX MHTEIUICKTyaIbHBIX
cucrem. HelipoHnHsie ceTu

OnuchIBaTh BRIUTPHIIIHYIO CTPATETHIO
B 33JJaHHOW UT'POBOM CUTYallUU

B (popme nepeBa uiu B TaOJUYHOMN
dbopme.

[ToSICHATD MOHATHUS «MCKYCCTBEHHBIN
WHTEJUIEKT», KMAITUHHOE 00ydeHUE.
[IpuBOMTE NIpUMEPHI 33124,
pEIAEMBbIX C IIOMOILBIO
MCKYCCTBEHHOI'O MHTEIIJIEKTA.
Ilpakmuueckue padomoi:

1. Ilouck svlucpvluiHol cmpame2uu

8 uepe ¢ NOIHOU UHGoOpMmayuel.

2. Cpedocmea uckyccmeeHH020
uUHmMesnneKma

Hroro no pazneny

18
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Pa3znen 2. AlropurmMbl M NIpOrpaMMHpP OBaHUE

2.1 | DnemMeHTHI Teopun 6 dopMan3anys MOHATHUS aJTOPUTMA. [10SICHATH TOHATHSI «BBIYHUCINUTEIbHBIN
QIrOPUTMOB Mammuna TeropuHra kak IPOLIECC), «CIOKHOCTh AITOPUTMAY,

YHUBEPCAIIbHASI MOJIEJIb BBIYUCIICHUM. «(PHEKTUBHOCTD AT OPUTMAY.
Te3uc Uépua—Thropunra. [TpuBoauTh pumMeps! 3H(PEKTUBHBIX
Mawuna Ilocma. aIrOPUTMOB.
Hopmanvusie ancopugpmur Mapkosa. CocTaBJiITh TPOrpamMMBbl JJIsl MAITUHBI
Aneopummuuecku Hepaspewumole TrropuHra.
3a0auu. 3adaua ocmanosa. Hcnonvzosams Hopmanbhbie
Heesosmoorcnocms agmomamuyeckor anzopugmul Maprosa.
OMIAOKU NPOSPAMM. JlaBaTh OLIEHKY CJIOHOCTU U3BECTHBIX
OneHka CI0KHOCTH BBIYUCIECHUH. QJITOPUTMOB.
Bpems paboTel u 00bEM rcnionb3dyemoit | Ilpakmuyeckue padomot:
MaMsTH, UX 3aBUCUMOCTh OT pa3Mepa 1. Cocmaenenue npocmoui npocpammsi
UCXOJIHBIX TaHHBIX. OlIeHKa ons1 mawiunwvl Tolopunea
ACMMITOTUYECKOMN CII0KHOCTHU
QITOPUTMOB. AJITOPUTMBI
MTOJIMHOMHAJIBHOM CII0KHOCTH.
[lepebopubie anroput™Mbl. [Ipumepbl
Pa3IMYHBIX AJITOPUTMOB PELLICHUS
OJTHOM 3a/1a4M, KOTOPBIE UMEIOT
Pa3IMYHYIO CIIOKHOCTh

2.2 | Alroputmsl 28 ITorck MpOCTHIX YMCeN B 3aJaHHOM Hcrosnp30BaTh anropuTm «periero

U CTPYKTYPBI JaHHBIX

JIAANa30He C TOMOIIBIO aITOpUTMa
«perieTo IpaTocheHar.
MHoropa3psiiHbI€ LIeJIbIE YHCIa,
3aJlaud JJIMHHON apu(METUKH.

OparocdeHay i MOMCKa IPOCThIX
YKCEJI B 3aIaHHOM JIMAIIa30He.
[TosicHATH TPUHIUIIBI 0OPaOOTKHU
MHOTOPA3PSIAHBIX LIEJIBIX YUCENT
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CnoBapu (accormaTiBHbIE MaCCHUBHI,
OTOOPaKEHUS ). XAII-TaOJIUIIBI.
[Toctpoenue anhaBUTHO-4aCTOTHOTO
CJIOBapS /IS 3aJIaHHOTO TEKCTA.
Ananuz mexcma Ha ecmecmeeHHOM
A3vike. Bvloenenue
nocied08amenbHoCmell no Wadiomy.
Pecynapuuie evipasicenus. Yacmommuuolil
AHANU3.

Creku. AHayi3 NpaBUIILHOCTH
CKOOOUYHOTO BhIpakeHUs. Brruucnenue
apu(PMETHIECKOTO BRIPAKCHHUS,
3aMMCaHHOTrO B MOCTPUKCHON (hopMme.
Ouepenu. Mcnonb3zoBaHue ouepenu
JUTSI BP€MEHHOT'O XPAHEHUSI TAHHBIX.
Ceasnvie cnucku. Peanuzayusa cmeka u
ouepeou ¢ NOMOUWBIO CEAZHBIX CNUCKOB.
Anroputmsl Ha rpadax. [locrpoenue
MUHUMAJIBHOTO OCTOBHOT'O JIEpeBa
B3BEIIIEHHOT'O CBSI3HOTO
HEOPHEHTUPOBAHHOTO Tpada.

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

U PEaIM30BbIBATH COOTBETCTBYIOIINE
IITOPUTMBI Ha SI3bIKE
pOrpaMMHPOBAHMUSL.

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

BpInonHATE IpoCcTON aHaIM3 TEKCTa
Ha €CTECTBEHHOM $I3bIKE, B TOM YHUCJIE
C UCIOJIb30BAHUEM PETYJIISIPHBIX
BBIPAKCHUM.

[TosiIcCHATH IPUHITUTIBEI pAOOTHI CTEKA
U OYepe/id, UCTIOIB30BaTh CTEKU

Y O4epeln ISl PEIICHUS
AITOPUTMUYECKUX 3a/1a4.
Peann3oBbIBaTh U UCIOJIB30BATh
JBOMYHBIC (OMHAPHBIE) IEPEBbS

U rpadbl I pelieHus 3aaa4
00pabOTKHU JTaHHBIX.

Hcnons30BaTh AUHAMUYECKOE
IPOrpaMMHPOBAHUE

JUIS1 BBIYUCIICHUSI PEKYPCUBHBIX
byHKIMH, MoacuéTa KOITMYeCTBa
BAapUAHTOB U PEIICHUS 3a]1a4
ONTUMMU3AIIUH.

Ilpaxkmuueckue padomuwi:

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

C TIOMOIIBIO CCBUIOYHBIX CTPYKTYD.
J{BonuHbIie (OMHAPHBIC) IEPEBbS.
[TocTpoenue naepeBa 11t 3aJaHHOTO
apu(PMETUIECKOTO BBIPAKCHUS.
PexypcuBHBIC aIrOpUTMBI 00X0/1a
nepesa. Mcronp3oBaHue cTeka U
odepenu s 00Xo/aa aepeBa.
JluHaMu9IecKoe mporpaMMHUPOBAHUE
KaK METO]I PEIICHUS 3a7a4 C
COXPaHECHHEM TIPOMEKYTOTHBIX
pe3yJIbTaToOB. 3a7a9H, PEIIacMbIe C
MOMOIIBI0 TMHAMHYECKOTO
IPOrPaMMUPOBAHUS: BEIYUCIICHUE
PEKYPCUBHBIX (YHKIIUAN, TOACUET
KOJIMYECTBA BapUAHTOB, 33/1a41
ONITHUMU3AITAN

2. Peanuzayus evruucnenuu

C MHO20PA3PSOHBIMU YUCTIAMU.

3. llocmpoenue angasummno-
YaCmMoOmMHO20 Cc108aps OJisl 3A0AHHO20
mexcma.

4. Ananuz mexcma Ha ecCmecmeeHHOM
sA3bIKe.

5. Bviuucnenue apughmemuuecxkozo
8bIPAIHCEHUS, 3ANUCAHHO20

6 nocmghukcHot gpopme.

6. Ucnonv3oeanue ouepeou.

7. Hcnonv3osanue oepesves

07151 BbIYUCTICHUSL APUDMEMUUECKUX
BbIPANCEHU.

8. Bviuucnenue onunwvl Kpamuatiuie2o
nymu medsxncoy sepuuHamu epagpa
(ancopumm Jletikcmpul).

9. Bviuucnenue pekypcusHvix (h)yHKyuti
C HOMOWBIO OUHAMUYECKO20
NpoOcPaAMMUPOBAHUL.

10. I[loocuém xonuuecmea sapuanmos
C HOMOWBIO OUHAMUYECKO20
npPOSPAMMUPOBAHUSL.

11. Pewenue 3a0au onmumuzayuu

C NOMOUWBIO OUHAMUYECKO20
NPOCPAMMUPOBAHUSL
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2.3 | OcHOBBI OOBEKTHO- 16 [Tousatue 00 0OBLEKTHO- [ToACHATH OCHOBHBIE ITPUHITUTIBI
OPUEHTUPOBAHHOIO OpPUEHTUPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
IPOrpaMMHUPOBAHUS nporpaMMmupoBaHuu. OOBEKTH U pOrpaMMHPOBAHMSL.

kJjaccbl. CBoMCTBa U MeTOJIbI 00bEKTOB. | [IpoekTHpOBaTh U UCIOIB30BATh
OOBEKTHO-OPUEHTUPOBAHHBIN aHAIM3. | MPOCThIE KIAcChl 00bEKTOB.
Pa3paboTka nmporpamMm Ha OCHOBE [IpoekTrpoBaTh NEpaAPXUU KIIACCOB
O00BEKTHO-OPUEHTUPOBAHHOTO MOAXOA. | JUIsl ONKMCAHUS PEAMETHOU
WNukancynsius, Hacaeq0BaHue, o0JacTH.
HOTUMOPU3M. Pa3pabarpiBaTh mporpamMmsl
Cpenbl ObICTpOl pa3pabOTKu ¢ rpaduueckuM UHTEpPecom.
nporpamm. [IpoektupoBanue N3yuats BTOpOU SI3BIK
uHTepdeiica moab30BaATENS. IPOrpaMMHUPOBAHUS
Hcnonp30BaHue TOTOBBIX yIpaBisieMbIX | Ilpakmuueckue pabomol:
AJIIEMEHTOB ISl IOCTPOEHHUS 1. Hcnonvsoeanue 20moswix K1accos
uHTepdeiica. 8 npocpamme.
O030p SI3BIKOB MPOrPAMMHUPOBAHMSL. 2. Paspabomka npocmou npozpammoi
[TonsiTue o mapagurmax C UCNOIb308AHUEM KIIACCOS.
porpaMMHUpOBaHUs. M3yuenue 3. Pazpabomka xnacca,
8MOPO20 A3bIKA NPOSPAMMUPOBAHUSL UCNOTIL3YIOWEe20 UHKANCYIAYUIO.
4. Pazpabomka uepapxuu Kiaccos.
5. Paspabomka npozcpammoi
¢ epaguueckum unmepgeticom

Hroro no pazneny 50

Paznen 3. UnpopMannmoHHbIE TEXHOJIOT A

3.1 | KomnerorepHo- 8 OTansl KOMIIBIOTEPHO- Briienars 3Tanel KOMITBIOTEPHO-
MaTEMaTUYECKOE MaTeMaTU4eCKOro MOJIEIMPOBAHMS: MaTeMaTU4eCKOro MOAEIMPOBAHUS
MOJIETUPOBAHKE MOCTaHOBKA 3aJ]auM, pa3paboTka Y PEATM30BbIBATH X C TOMOIIBIO
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MOZENH, TECTUPOBAHUE MOJEIIH,
KOMIIbIOTEPHBIN

HKCIIEPUMEHT, aHAJIU3 PE3yJIbTaTOB
MOZEIUPOBAHMS.

JuckpeTruzanus Ipu MaTeMaTH4eCcKOM
MOJIETMPOBAHUU HENIPEPHIBHBIX
nponeccoB. MoaenupoBaHue
JNBIKEHUSA. MoaennpoBaHue
OMOJIOTMYECKUX CUCTEM.
MaremaTnueckue Moaelu

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

OO6paboTka pe3yJIbTaToB
sKcriepuMeHTa. MeTo; HaMMEHBIINX
KBaJipaToB. OLEHKA YHCIOBBIX
apaMeTpoOB MOACIUPYEMBIX O0HEKTOB
U rporeccoB. BoccraHoBiieHne
3aBUCUMOCTEH I10 PE3yJIbTaTaM
HKCIEPUMEHTA.

BeposTtHocTHbIE MOaenn. MeToabl
Momnte-Kapio. mutannonsoe
MozenrpoBanue. CHCTEMbBI MaCCOBOTO
00CITy>KMBaHUS

IPOrpaMMHOI0 00ECIIEUEHHUS.
[TosicHATH HEOOXOIUMOCTh U CYIIIHOCTh
JTUCKPETU3AINN TIPU PEIICHUN
BBIYHCIIUTEIBHBIX 3371a4 C TIOMOIIIBIO
KOMITBIOTEPOB.

Hcnonb30BaTh IMUTAITMOHHOE
MOJICTUPOBAHKE, B TOM YHCJIEC HA
OCHOBE BEPOSITHOCTHBIX MOJICIICH.
OOpabatbIBaTh pe3ynbTaThl
IKCIIEPUMEHTA.

Ilpakmuueckue pabomot:

1. Mooenuposanue osusicerus.

2. Mooenuposanue buonocuueckux
cucmem.

3. Umumayuonnoe mooenuposanue
¢ nomowwto memooa Monme-Kapio.
4. Obpabomxa pe3ynibmamos
9KCnepumenma
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3.2

ba3sl nanHbBIxX

10

Tabnuunble (pessiuOHHbIE) 0a3bl
naHHbIX. TaOmuna — npeacTaBieHue
CBEJICHUI 00 OJTHOTUITHBIX O0BEKTAX.
ITone, 3amuce. Koy Tabnunsl. Pabora
C TOTOBOM 0a30¥ JaHHBIX. 3aMOJIHEHUE
0a3el maHHbIX. [lonck, copTUpOBKa U
bunpTpanys 1aHHbIX. 3aIPOCh

Ha BBIOOPKY JIaHHBIX. 3aMpPOCHI

C mapamMeTpamu. Beraucisempie moss
B 3aIpocax.

MmuoroTtabmudaabie 0a3bl JAHHBIX.
Tunel cBsA3elt MKy TabJIUIIAMU.
Bremnuii kimrou. LlenmoctHocTs 6a3bl
JAHHBIX. 3aMpPOChl K MHOTOTA0 IMYHBIM
0a3am JaHHBIX.

OcHoHble NpUHYUNBL HOPMATU3AYUY
basz oaunwvix. A3vik ynpaesnenus
oanuvimu SQL. Cozoanue npocmuolx
3anpocos Ha a3vike SOL na 6bib6opKy
OAHHBIX U3 OOHOU MAOTULBL.
Hepenayuonunvie 6asvt 0annwix.
IKcnepmuvie cucmembl

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

OcyIecTBIATh BBOJ M PEIAKTHPOBAHUE
JAHHBIX.

OcyIiecTBIsATh COPTUPOBKY, TOUCK

Y BBIOOp JTaHHBIX B TOTOBOM 0aze
JAHHBIX.

dopmMupoBaTh 3aIPOCHI Ha TIOUCK
JAHHBIX B CPEJIC CUCTEMBI YIIPaBIICHUS
0a3zaMu JJaHHBIX.

VYrpapnare 6a30i JaHHBIX

C TIOMOIIIBIO MPOCTBIX 3aIIPOCOB

Ha s3p1Ke SQL.

[TosicHATh 00J1aCTH TPUMEHEHUS,
JIOCTOMHCTBA U HEJIOCTATKH
HEPEISAIIMOHHBIX 0a3 JaHHBIX

B CPAaBHEHHH C PEIISIITUOHHBIMU.
Ilpakmuueckue pabomoi:

1. Paboma c 2comoeoti 6a30ii 0aHHBIX.
2. Pazpabomxa muocomabauyrot 6a3vl
OQHHDIX.

3. 3anpocwi k MHO2OMAbAUUHOU Oa3e
OQHHBIX.

4. Vnpaenenue 0auHbIMU C NOMOUBIO
azvika SQL
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3.3 | Beb-caiiTsl 14 WNuTepuer-ipunoxenus. [lonsatue o [10sICHATH TPUHLINIIBI TEXHOJIOTUH
CEpBEPHOI M KIMEHTCKOM YacTAX cailTa. | «KJIMEHT — CepBEP» Ha MPUMEPE
TexHomorust «KJIUEHT — CepBEPY, €& B3aMMo/IelcTBUS Opay3epa
JIOCTOMHCTBA U HepocTaTku. OCHOBBI u BeO-cepBepa. Co3naBarh MpoCThIe
s3pika HTML u kackagHbix TabJsuI BE0-CTpaHULIbI, UCTIOJIb3YS S3BIK
ctuneit (CSS). Crienapuu Ha si3bIKE pasmetkn HTML, kackagHbie TaOJIHIIBI
JavaScript. ®opmbl Ha BeO-CTpaHHUIIE. CTWJIEH U CLICHAPUU Ha SI3bIKE
Pa3merienne BeO-caiiToB. Yciyra JavaScript. OnuceIBaTh TEXHOJIOTHIO
XOCTUHTA. 3arpy3ka ¢aijoB Ha CAlT pa3MmenieHns cautoB B cetu HTEepHET.
Ilpakmuueckue padomoi:
1. Cozoanue mexcmosoi
6eh-cmpaHuybl.
2. Coz0anue 6eb-cmparuybl,
sKIIOYAIOUCU MYTbMUMEOULHbLE
00beKmbl (PUCYHKU, 36YKOBbIE OAHHbIE,
8u0eo).
3. Oghopmnenue cmparuyvl ¢ LOMOUBIO
KACKAOHBIX mabuy cmuJiell.
4. Ucnonv3oeanue cyenapues Ha s3vike
JavaScript
3.4 | KommbroTepHas 8 BBoj nzo0paxeHuit ¢ uCoiib30BaHUEM | BBIMOMHATE 0OIILYI0 KOPPEKIIHIO
rpadguka Pa3IMYHBIX MUGPOBBIX YCTPOMCTB I (PPOBBIX N300PAKEHUH.

(urdpoBbIX GoTOannapaToB U
MUKPOCKOIOB, BUIEOKaMeEP, CKAaHEPOB
U APYTUX YCTPOICTB).

['paduueckuii penakrop. Paspemenue.
Kangpuposanue. VcnipaBnenue

[TprMeHSATh NHCTPYMEHTHI
rpaguyecKoro pelakTopa K OTAeIbHBIM
00J1aCTAM M300paKeHUS.

CTpouTbh MHOTOCTIOMHBIE U300PAKEHUS
C UCIOJIb30BAHMEM MACOK, TOTOBHUTH
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MepCHeKTUBLI. [ ucrorpamma.
Koppekuust ypoBHEN, KOppEKILUs 1IBETA.
ObeciBeurBaHUE IIBETHBIX
n3zo0paxenuit. Perymn. Pabota

¢ obmnactamu. OUIbTPHI.
MHorocnoiinbie H300paxeHusl.
Tekcrosele cion. Macka cnos.
Kananel. CoxpaHeHue BbIJICTICHHON
obmactu. [ToAroTOBKA MILTFOCTPAITHIA
JUIsl BEO-CaliTOB. AHUMHUPOBAHHbBIE
U300pakeHUA.

BekTtopHas rpaduxa. [I[puMUTHBEI.
M3MmeHeHne nopsijika 3JI€MEHTOB.
BripaBHHBaHUE, pacipeaeicHue.
['pynmupoBka. Kpussie. @opmarsl
BEKTOPHBIX PUCYHKOB. Mcrionb30BaHue
KOHTYpPOB. BekTopu3zaiiusi pacTpoBbIX
N300paKEHUH.

[IpuHUMIBI TOCTPOCHUS U
PEOAKTUPOBAHUS TPEXMEPHBIX
Mozenei. CeTouHbIe MOJIEIIH.
Marepuansl. MogenupoBanue
HMCTOYHUKOB OcBelleHus. Kamepnl.
AnnutruBHBIE TexHOMoruu (3D-
npuHTepsl). [loHsATHE O BUPTYaTIHHOM
PEATbHOCTH Y JIOTIOJITHEHHOMU
peaIbHOCTH

WJUTIOCTPAITAN TSI pa3METICHUS
Ha BeO-caiiTax, co3/aBaTh
AaHNMHPOBAHHBIE N300PKCHUSI.
Co31aBaTh BEKTOPHBIC U300pKCHHUS

C TIOMOIITBIO PEAAKTOPA BEKTOPHOM
rpad)MKy WX HHCTPYMEHTOB
TEKCTOBOTO MIPOIECCcopa.
Ilpakmuueckue pabomoi:

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

2. Pemywiv yughposwix gpomoepadghuii.

3. Muozeocnoiinvle uzoopasicenusi.

4. Anumupogannsie u300paHceHusl.

5. Bexmopnas epaghuxa
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3.5 | 3D-monenupoBanue 8 [IpuHOMIIBI TOCTPOCHUS U [1osICHATH TPUHIIUIIBI IOCTPOCHHUS
PEOAKTUPOBAHUS TPEXMEPHBIX TPEXMEPHBIX MOJEIECH.
Mozaenei. CeTouHble MOJIEIN. BrInonHATH onepanuu no nocTpoOSHUIO
Marepuansl. MonenupoBanue U PEIAKTUPOBAHUIO TPEXMEPHBIX
HMCTOYHUKOB OcBelleHus. Kamepsl. MOZENEH.
AnnutuBHbIE TeXHOIO0TUHU (3D- Pa3memiars Ha BUPTyaJIbHOU CLIEHE
MIPUHTEPHI). VMCTOYHUKH OCBEILICHUS U KAMEPHI.
[lonsiTHE O BUPTYyaIbHON PEATBHOCTH [IpuBOAUTH MPUMEPHI UCIIOJIB30BAHMS
Y JIOTIOJIHEHHOW peabHOCTU TE€XHOJIOTUM BUPTYaIbHON
Y JIOMTOJTHEHHOW PEATbHOCTH.
Ilpaxkmuueckue padomeol:
1. Coz0aHue npocmvix mpéxmepHuix
Mmooernell.
2. Cemounvie mooenu.
3. Penoepune
Hroro no pazneny 48
PesepBHoe Bpems 20
OBHIEE KOJIMYECTBO 136
YACOB IIO ITPOI'PAMME
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