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OenepanpHas pabodas mporpamma 1o ydeOHomy mnpeamery «Mudopmarukay
(yriyonéHHbIN ypoBeHb) (peaMeTHas obnacts «MaremaTka u nHbopMaTukay) (nanee
COOTBETCTBEHHO — MporpamMma 1o HUH(OpMaTuke, WH(OpPMATHKA) BKJIKOYAECT
MOSICHUTEIBHYIO 3aMUCKY, COJEpKAaHNE 00yUCHHsI, INIAaHUPYEMbIE Pe3yIbTaThl OCBOCHUS
IporpamMMbl 10 UH(POPMATHKE, TEMAaTUUECKOE TIIAHUPOBAHKE

Conmepxanne O0OydeHHS pacKpbIBaeT COJAEp)KaTeJIbHBbIE JUHUH, KOTOPHIC
npeuIaratoTest s 00s3aTeIbHOr0 M3y4eHHUs] B KaXJIOM KJlacce Ha YpOBHE CPEIIHEro
o01ero o6pa3zoBaHusl.

[ImaHupyembie pe3yabTaThl OCBOCHHsS MPOrPaMMBI MO WH(GOPMATHKE BKIHOYAIOT
JUYHOCTHBIE, METalpeIMETHbIE pe3yJabTaThl 3a BECh NEpuoa OOyYeHHUs Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHMs, a TaKXKe IMPEAMETHBIE JOCTUXKEHHS O0y4arollerocs
3a KaXAbli TO 00y4eHUsI.

HOACHUTEJIBHAASA 3AIIMCKA

[Iporpamma mo wuHpopmaTuke (yriayOJEHHBIA ypOBEHb) Ha YPOBHE CpEIHEro
oO1iero o0pa3oBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
OCHOBHOW  00pa3oBaTeilbHOM  MporpamMMmbl  cpeaHero  obmiero  oOpa3oBaHMs,
npencraBieHHbix B ®I'OC COO, a Takke denepaibHOl padodeil mporpamMbl
BOCTIUTaHUSI.

[Iporpamma no mHpopmaTHKe NaéT MPEACTABICHUE O IENIAX, OOIIel CTpaTeruu
OOy4eHHMsI, BOCIUTAHUSI M Pa3BUTHUs OOYYAIOIIMXCS CPEICTBAMHU Y4eOHOTo IMpeameTa
«Mupopmartuka» Ha yriyOJEHHOM YpOBHE, YCTaHABJIMBAET 00s3aTEIbHOE MPEIMETHOE
cofiepKaHue, MpelycCMaTpuBaeT ero CTPyKTypUPOBAHUE IO pa3fieliaM U TeMaM Kypca,
OTpeNeNsieT pachlpeielieHue ero mo kinaccaM (TogaM H3y4eHus), AaT TpUMEpHOE
pacripeniefieHie y4eOHbIX YaCOB M0 TEMAaTHUYECKUM pa3lielaM Kypca U PEKOMEHyEeMYIO
(mMpUMepHYI0) TMOCIEeN0BATEIbHOCTh HMX HM3YUYEHHS] C YU4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKA y4e€OHOro MpOoIecca, BO3PACTHBIX OCOOEHHOCTEH
00 yJaromuxcs.

[Iporpamma 1o uHQOpMaTHKE OMNpenensieT KOJIMYECTBEHHbIE M KayeCTBEHHBIC
XapaKTEePUCTUKH Y4eOHOro Marepuana A KaKIOro roja HM3y4eHHs, B TOM YHCIE
JUISL  COJIEP’KATENIbHOTO HAIIOJIHEHUsI Pa3HOTO BHJIa KOHTpOJA (MPOMEXYTOUHOMN
aTTecTaly 00y4YalolUXCs, BCEPOCCHMCKUX MPOBEPOUYHBIX paboOT, rocynapCTBEHHON
UTOrOBOM  arrtectanuu). [lporpaMmma 1o wuHPOpPMATUKE SIBISETCS  OCHOBOM
JUISL COCTaBJIGHHMsSI aBTOPCKMX Y4YEOHBIX MpPOrpaMM U Y4€OHHUKOB, MOYPOUYHOTO
TUTAHWPOBAHUSA Kypca YUUTEIEM.

Nudopmaruka B cpeHem o01ieM o0pa3oBaHUN OTPAKACT:

CYITHOCTh HH(OPMATHUKH KaK HAYYHON TUCIUTUIMHBI, U3y4aroie 3aKOHOMEPHOCTH
NPOTEKaHWs] Y  BO3MOXKHOCTH  aBTOMATHU3allMi  HWH(GOPMAIIMOHHBIX  MPOIECCOB
B Pa3JIMYHBIX CHCTEMAX;
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OCHOBHBIE 00JIACTH MPUMEHEHUS UH(POPMATUKH, MPEXKIe BCETO NH(POPMAIIMOHHBIE
TEXHOJIOTUH, YIIPaBJICHHUE U COLUaIbHYIO chepy;

MEXKIUCUUIUIMHAPHBIA ~ Xapakrep  MHQOpMaTUKU W HHGPOPMALHUOHHOU
NEeSATENbHOCTH.

Kypc wundopmaTuku g ypoBHS CpegHEro oOIIero oOpa3oBaHUs SIBISIETCS
3aBEpLIAIOLIMM 3TAallOM HENpPEpbIBHOM MMOATOTOBKM oOOydaronmuxcsa B 00JacTu
uHbOpMATUKH U HMHPOPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, ONUpaeTcs
Ha cojiepKaHue Kypca WH(OOPMATHKN YPOBHS OCHOBHOT'O OOIIETO 0Opa30BaHUS U OIBIT
MOCTOSIHHOTO MPUMEHEHUS HH()POPMALMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHM, NaéT
TEOPETHYECKOS OCMBICIICHUE, HHTEPIPETAIINIO M 0000IIICHHE ATOTO OIBITA.

Pesynbrarel  yrmyOn€HHOro  ypoBHS — HM3ydeHUss ~ ydyeOHOro  IpenmMera
«MH(popMaTuKa» OpUEHTUPOBAHbI HA MOJYyYEHUE KOMIETEHTHOCTEN Ul MOCIE1YIOIIeH
npoeCCUOHANBHON JESATENIbHOCTH KaK B paMKax JaHHOM NpeAMETHON o01acT, Tak
U B CMEXHBIX C HEM o0sacTsx. OHM BKJIIOYAIOT B ce0sl:

OBJIAJICHUE KIIFOUEBBIMU MOHATUSAMU U 3aKOHOMEPHOCTSMHM, Ha KOTOPBIX CTPOUTCS
JlaHHasT TpeIMETHas 00JIaCTh, PAcClO3HABAHME COOTBETCTBYIOIIMX MM IPU3HAKOB WU
B3aMMOCBSI3€H, CIIOCOOHOCTh JIEMOHCTPUPOBATH PA3IUYHBIE MOAXOABl K H3YYEHUIO
SBJICHUM, XapaKTEPHBIX JUIsl ©3y4aeMOl IpeIMETHON 00JIacTH;

YMEHHE PEIIATh TUIOBBIE IMPAKTUYECKUE U TEOPETUUECKUE 3aa4M, XaPAKTEpPHBIE
JUIS KCTIOJIb30BAaHUSI METOJIOB M MHCTPYMEHTapus JaHHOM IPeMETHON 001acTu;

HaJIM4ue TPEACTABICHUN O JaHHOW MPEIMETHOW 00JacTH KaK IEeJIOCTHON TEOpUH
(COBOKYMTHOCTH TEOPHUi1), OCHOBHBIX CBS3SIX CO CMEKHBIMU 00JIaCTSIMU 3HAHUM.

B pamkax yrnyOn€HHOro YpOBHS H3y4yeHUs HH(POpPMATUKH O0OecrneunBaeTcs
LEJICHANpaBJIEHHAs: MOATrOTOBKAa OOydarommMxcs K NPOAOKEHUI0 00pa3oBaHUs
B OpraHmzaiusix  NpoEecCHOHAILHOIO  O0pa3oBaHUs 1O  CHEUUAIbHOCTAM,
HEMOCPEICTBEHHO CBA3aHHBIM C LIM(PPOBBIMU TEXHOJIOTUSMHU, TAKUM KaK MPOrpaMMHast
UH)KeHepHus, uHopMaIMoHHas  0e30MacHOCTb,  HMH(POPMALMOHHBIE  CHCTEMBI
Y TEXHOJIOTUH, MOOUJIbHBIE CUCTEMBI U CETH, OONbIINE JAaHHBIE U MAIIMHHOE O0y4YEeHHE,
INPOMBIIUIEHHBII ~WMHTEPHET BEUIEH, WCKYCCTBEHHbIM HMHTEIUIEKT, TEXHOJOTUU
OecrpOBOAHOM  CBSI3W, POOOTOTEXHUKA, KBAHTOBBIE  TEXHOJIOTMH, CHCTEMBI
pacrpenenéHHOro peecTpa, TEXHOJIOIMH BUPTYAJIbHOM U TOMIOJTHEHHON peallbHOCTEN.

OcHoBHas 11e11b u3ydeHus: yueOHoro npeamera « Mapopmaruka» Ha yriryOJnéHHOM
YpOBHE cpefaHero oOuiero oOpa3oBaHMsi — O0O€CIEUYeHHE JalbHEUIIEro pa3BUTHUS
MH(}OPMAIIMOHHBIX KOMIIETEHIINI 00y4aroIIerocsi, ero TOTOBHOCTH K KU3HU B YCIIOBUSAX
pa3BUBaIOLIErocd HWH()OPMAMOHHOTO OOIIECTBA W BO3pACTaOLIEd KOHKYPEHIUU
Ha pbhIHKE Tpyaa. B cBa3u ¢ 3tuM n3ydenue unpopmatuku B 10—11 kimaccax IOMKHO
00ecneumTh:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHS, OCHOBAaHHOIO Ha IOHMMAaHUU POJH
uH($OpMaTHKU, HHOOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOIHH B COBPEMEHHOM
OOIIIECTBE;

c(OPMUPOBAHHOCTH OCHOB JIOTHYECKOI0 ¥ aJITOPUTMHUYECKOTO MBIIIJICHHUS,
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c(hOpMUPOBAHHOCTh YMEHUH pa3nuyarh (haKThbl U OLIEHKH, CPABHUBATH OLICHOYHbBIE
BBIBOJIBI, BHUJETh HX CBSI3b C KPUTEPHUSIMU OLEHUBAHUA M CBA3b KpPUTEPHUEB
C OMpeleIEHHOM CHCTEMOM IIEHHOCTEHW, MPOBEPSITh HAa JOCTOBEPHOCTH M 0000IIaTh
uH(}OpMaIIHIO;

c(OpPMHUPOBAHHOCTh MPEACTABICHUI O BIMSAHUM HWH()OPMAIMOHHBIX TEXHOJOTUU
Ha JKU3Hb 4YEJOBEKa B OOIIECTBE, NOHMMAaHUE COLHUAIBHOIO, SKOHOMHUYECKOIO,
NOJIMTUYECKOTO, KYJbTYPHOIO, IOPHUAMYECKOr0, MPHUPOJHOrO, 3SPrOHOMHUYECKOIO,
MEAUIIMHCKOTO U (PU3HOIOTUYECKOTO KOHTEKCTOB MH(POPMAIIMOHHBIX TEXHOJIOTUI;

IOPUHATHE TPABOBBIX M OJTUYECKUX AaCIEKTOB HH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHHME OTBETCTBEHHOCTU JIOJEH, BOBJECYEHHBIX B CO3JaHHE W HCIIOIb30BaHUE
MH(OPMAIIMOHHBIX CUCTEM, pacipocTpaHeHue nHpopMaIny;

CO3/IaHM€ YCJIOBMM JJisi pa3BUTHUS HAaBBIKOB Y4eOHOM, MPOEKTHOW, Hay4yHO-
UCCIIEIOBATENbCKOM UM TBOPYECKOW JIESITENIbHOCTH, MOTHBAlUU OOy4YaroIUXCs
K CAMOPAa3BUTHIO.

B conmepxanum yuebHoro mnpeamera «WHbopMaTuka» BBIACIAIOTCS YEThIPE
TEMaTUYECKHUX pa3zena.

Paznen «ludpoBas rpaMOTHOCTBY» MOCBAIIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB
U JIpYrUX DBJEMEHTOB ULU(PPOBOrO OKPYXKEHHUS, BKIIOUas KOMIIBIOTEPHBIE CETH,
UCIOJb30BAaHUIO CPEJICTB OMNEPAallMOHHOM CUCTeMbl, pabore B cetu VIHTepHer
Y UCIOJIb30BAHUIO UHTEPHET-CEPBUCOB, NH()OPMAIIMOHHON O€30MacHOCTH.

Paznen «Teopernyeckue OCHOBBI MH(POPMATUKHUY BKIIOUAET B CEOS MOHSITHITHBIN
anmapar  MHQPOPMATHKH, BOIPOCHl  KOAUPOBaHUS  HMHPOPMALMM, HU3MEpPEHUs
MH(}OpPMAIIMOHHOTO 00BbEMa NaHHBIX, OCHOBBI aNTreOpbl JIOTMKA W KOMIIbIOTEPHOTO
MO/ICJTMPOBAHMUSI.

Paznen «AsroputMbl W MPOrpaMMHUPOBAHME»  HANpaBIE€H Ha pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHUS, pa3paboTKy aJrOpUTMOB U OLEHKY HUX CIIOXHOCTH,
(¢bopMupOBaHUE HABBIKOB pealM3alldd NpPOrpaMM Ha S3bIKaX MPOrpaMMHUPOBAHUS
BBICOKOI'O YpOBHSI.

Paznen «WupopManmoHHble TEXHOJIOTUHW» TMOCBAMIEH BOMpPOCaM MPUMEHEHHUs
MH(OPMAIIMOHHBIX TEXHOJOTUM, pEaJTu30BaHHBIX B NPUKIAJAHBIX MPOrPaMMHBIX
MPOIYKTaX W HWHTEPHET-CEPBUCAaX, B TOM 4YHCIE B 3aJadyax aHajau3a JaHHBIX,
UCIOJIb30BaHUIO 0a3 JAHHBIX U AJIEKTPOHHBIX TAOJIMIL 711 PEIICHUs PUKIIATHBIX 3a]1a4.

B npuBenéuHom panee conepikaHuu ydeOHoro mnpenmera «MHpopmaruka»
KYPCHBOM BBIJICJIEHBI JIOMOJHUTENbHBIE TEMbI, KOTOPbIE HE BXOAST B 00sA3aTENIbHYIO
nporpaMMmy OOY4E€HUs, HO MOTYT OBIThb MNPEMJIOKEHBl IS U3YYEHHUS OTIEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIUMCS.

VYrnyOnéHHbIi YPOBEHB U3Y4YECHUS uH(pOpMaTUKU PEKOMEHAYETCS
JUIS ~ TEXHOJOTMYECKOro  mpoduis,  OpPUEHTUPOBAHHOTO  HAa  HHXCHEPHYIO
u  uHQOpMAIMOHHYIO Cdepbl eATeTbHOCTH. YTIYyONEHHBIM YpOBEHb U3y4YEHUS
uHDopMaTHKK  OOECTIeUnBAET: TMOATOTOBKY  OOYYAIOIIMXCS, OPHUEHTHUPOBAHHBIX
Ha CHENUAJIBHOCTH B 00JaCTH HWH(GOPMALMOHHBIX TEXHOJOIMH U HHXXEHEPHbIE
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CHEIUATBHOCTH, YYaCTHE B IPOECKTHON U UCCIEI0OBATEIbCKOM AESITEIbHOCTH, CBI3aHHON
C COBPEMEHHBIMHU HAMpPaBICHUAMH OTpaciu HHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUM, TOJATOTOBKY K VYYacTHIO B OJUMIMaAax © caade EnguHoro
rOCYy/IapCTBEHHOI'0 AK3aMeHa 10 HH(POpPMaTHUKeE.

[TocnenoBaTenbHOCTh U3YyYEHUS TEM B MPEIENax OJHOrO roja OOy4EHHUS MOXKET
OBITh WM3MEHEHAa MO0 YCMOTPEHUIO YUMTENsl TMPHU IMOJArOTOBKE padodel MporpaMMbl
Y [IOYPOYHOT0 TUIAHUPOBAHUSI.

OO6m1ee ynco 4acoB, PEKOMEHIOBAHHBIX I U3ydeHust nHQopMaTuku — 272 4aca:
B 10 kimacce — 136 gacoB (4 yaca B Heaeno), B 11 kiacce — 136 yacoB (4 yaca B HEZIEIO).
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COJEP)KAHUE OGYUEHUSI!

10 KJTIACC

Hudposast rpaMOTHOCTH

TpeboBaHusi TEXHUKH OE30MAaCHOCTH M TUTHEHBI MPU padOTe C KOMIBIOTEpAaMU U
JIPYTUMH KOMIIOHEHTaMU IIU(PPOBOTO OKPYKEHUSI.

[TpuHIIUTIEI PaOOTHI KOMIBIOTEPOB U KOMITBIOTEPHBIX CHUCTEM. APXHUTEKTypa (QOoH
Heitmana. [lapsapockas apxumexkmypa. ABTOMATHYECKOE BBITIOJHEHHE IMPOTPAMMBbI
npoiieccopoM. OnepaTuBHasi, MOCTOSTHHAS U I0JTOBpeMeHHas aMsiTh. OOMEH JaHHBIMU
¢ moMoulbko KH. KOHTpOosuiepbl BHEMHUX YCTPOUCTB. [IpsAMoi 1OCTyIT K TaMsTH.

OCHOBHbBIE TEHJICHIIMM Pa3BUTHUSI KOMIBIOTEPHBIX TexHosorui. IlapamnenbHbie
BbIYMCIEHUsA. MHoronpoueccopHeie cucteMbl. CynepkoMnbroTepbl. PacnpenenénHbie
BBIUYHCIIUTEIHHBIE CHCTEMBI M 00paboTka OOJBIMX MaHHBIX. MoOUIbHBIE TTU(POBHIC
YCTpOWCTBA ©U UX pPOJb B KOMMYHHUKalUsSIX. BCTpOeHHbIE  KOMIBIOTEPHI.
MukpokoHTposuiepsl. PO60oTH3MpOBaHHbIE TPOU3BOJICTBA.

[IporpamMmmHoe obOecrieyeHHe KOMMBIOTEPOB M KOMIBIOTEPHBIX CHUCTEM. Bubl
MporpaMMHOr0 oOecrieueHusi W UX HazHauyeHue. (OCOOCHHOCTH MPOrPaMMHOTO
oOecrnieyeHus: MOOWIBbHBIX YCTpocTB. [lapamnensHoe mporpammupoBanue. CUCTEMHOE
nporpaMMHoe obOecrieueHue. OmnepalMoOHHBIE CHCTEMBI. Y TWIUTHL.  JlpaiiBepbl
yCTpoicTB. MHCTAMISAIMS M AEMHCTAUIALUS IPOTPAMMHOTO 00€CTICUCHUSI.

@aitnoBeie  cuctembl. [IpuHIMOBL  pa3MenieHUss W HMEHOBaHUs  (ailioB
B noyiroBpeMeHHoi nmamsitu. [llabions! 11t onvcanus rpymnmn ¢aiios.

[Iporpammuoe obGecniedenue. JluneH3upoBaHue NPOrPaMMHOTO OOECTIeUeHHUS
u 1udpoBeix pecypcoB. [IpompuerapHoe u CBOOOTHOE MPOTPAMMHOE OOECIICUCHHE.
KoMmmepueckoe W HEKOMMEpPYECKOE HCMOJIb30BaHUE MPOrpaMMHOr0 oOecreueHus
u 1upoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBaeMasl 3aKOHOJATEIbCTBOM
Poccuiickon ®epepanuu 32 HENPABOMEPHOE  MCIIOJIB30BAaHHUE  IPOTPAMMHOTO
oOecreueHus U UQPPOBBIX PECYpPCOB.

[IpyHUMOBI TOCTPOCHUSI U aNmnapaTHble KOMIIOHEHThI KOMIBIOTEPHBIX CETEl.
Ceresble mpoTokonbl. Cetb MHTEpHET. Anpecanus B ceth MHTepHeT. [IpoTokois! cTeka
TCP/IP. CucreMa TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha mojcetm ¢ mnoMomiblo Macok mnoxacereid. CereBoe
aaMuHHUCTpupoBaHue. [lonydyeHue MaHHBIX O CETEBBIX HACTPOMKaX KOMIIBIOTEpA.
[IpoBepka Hanmuuusi CBSI3M C y31I0M ceTd. OmnpelneneHue Mapuipyra JIBHXKEHUS
MaKETOB.

Buner  gedrenbHOCTM B CETH HNurepner. CepBucel  HMuTepHera.
['eonndopmarimonaple CUCTEMBI. [ €0JIOKAllMOHHBIE CEPBUCHI PEATLHOTO BpPEMEHU
(Hampumep, JOKalus MOOWJBHBIX  Tele(OHOB, OMpeAesieHUuE 3arpy>KeHHOCTU
aBTOMAarucTpaieil), HHTEPHET-TOProBJIsi, OPOHUPOBAHKUE OMIIETOB U TOCTUHMII.

! Kypcusom BwlieneH Marepual, KOTODBIH He SABJAETCS O0A3aTebHBIM NPH M3YyYEHUH M HE BXOAMT B COJEPKAHHE
IIPOMEXYTOYHOU MJIM UTOIOBOM aTTECTALMHU 10 IPEAMETY.



denepanbpHas padbogas nporpamMma | Madopmatuka. 10—11 kinaccsl (yriayOaEéHHBIA YPOBEHB)

['ocynmapcTBeHHbIE 3JEKTPOHHBIE CEpBUCH M yciyrd. ColualbHblE CEeTH —
OpraHu3anysl KOJJIEKTUBHOIO B3aMMOAECHCTBUS M OOMeHa JaHHbIMU. CeTeBOM ITHKET:
npaBWwiIa MOBeACHUs B KuOeprpoctpaHcTBe. [Ipobiema MOMIMHHOCTH MOTYyYEHHOU
uHpopmauu. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHUE Yrpo3bl, CBA3AaHHBIE C MCHOJIb30BAaHUEM
MH(}OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHOJNOrui. OOmmue npoOdiaemMbl  3alUThl
undopmarn 1 uHPOpMaIMOHHONU Oe3omacHocTU. CpencTBa 3amuThl MHGOPMAIUH
B KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETAX M aBTOMATH3UPOBAHHBIX WH(OPMAIIMOHHBIX
cucteMax. [IpaBoBoe obOecnedeHue WHOOpPMAIMOHHONW O€30MACHOCTU. IIEeKMPOHHAS
Yugposas noonucs, cepmupuyuposaHtvle cammsol U OOKYMeHMbl.

[IpenoTBpalieHrie HECAHKITMOHUPOBAHHOT'O JOCTYIA K TUYHON KOH(UIEHIINATBHOU
uHdopMaIK, XpaHs;IIeics Ha MePCOHATILHOM KOMITbIOTEPE, MOOMIIBHBIX YCTPOMCTBAX.
BpenonocHoe nporpammHoe o0ecriedeHre U Crocoobl OOphObI ¢ HUM. AHTUBUPYCHBIE
nporpamMmbl. Opranuszanus JIMYHOro apxuBa uHpopmanuu. PesepBHOe KOMMpOBaHHUE.
[laponbHas 3amura apxusa.

HudpoBanue ganHbIX. CUMMETpUUYHBIE U HecuMMeTpuuHble mH@pbl. [udpsr
npoctoit 3amenbl. ludp [ezaps. [ludp Buxenepa. Anroputm mmdpoBanus RSA.
Cmeeanoepaghus.

TeopeTnueckue 0CHOBBI HH(POPMATHKH

Nudopmanus, nanHsle W 3HaHuA. MHQOpMalMOHHBIE MPOLECCH B MPHUPOAE,
TEXHUKE U OOLIECTBE.

HenpepbiBHBIE U AUCKpPETHbIE BEIMYMHBI W curHaibl. HeobxoaumocTsb
JTYCKpeTh3anuu nHdopMaluu, IpeaHa3HaueHHON I XpaHEeHUs, epeladyi U 00paboTKu
B IIU(PPOBBIX CUCTEMAX.

JIBonuHO€e KoaHMpoBaHuE. PaBHOMEpPHBIE U HEPABHOMEPHBIE KOMBI. JleKkonupoBaHue
COOOILIEHU, 3alMMCAaHHBIX C TMOMOIIbI0 HEPAaBHOMEPHBIX KOJO0B. YcioBue DaHo.
[locTpoeHne  OAHO3HAYHO  JEKOJUPYEMBIX  KOJOB C  IOMOIIBIO  JIepeBa.
I'pagh An.A. Mapkosa. Eannuiibl uamMepenusi konuyectBa nHpopmanuu. AndaBUTHBINA
MOJIXOJI K OLIEHKE KOJIMYeCcTBa MH(MOPMAIIUH.

Cucrempl cuucnenus. Pa3BépHyTas 3amuch ILENbIX W JPOOHBIX YHCEN
B IO3MLUMOHHOW cucteMe cuuciaeHus. CBONCTBA MO3WLIMOHHOM 3allUCH  YHUCHA:
KOJIMYECTBO Iudp B 3allMCH, MPU3HAK JEIUMOCTH YHCIa Ha OCHOBAHHE CHCTEMBbI
CUMCIICHUSA. AJTOPUTM INEPEBOJA LENOro yuciaa U3 P-u4HOM CUCTEMBI CUUCICHUS
B JCCATUYHYI. AJTOPUTM IN€peBojla KOHEYHOW P-nyHOil npodu B JIE€CATUYHYIO.
AJropuTt™m nepeBojia LEJIOr0 YUCia U3 JECATUYHOW CHUCTEMbl CUMCIIEHUSA B P-HuHyIo.
[lepeBon KOHEUHOM JecATUYHOM ApoOu B P-uunyro. /[BomuHas, BOCbMepUYHas u
HIECTHA/ILIATEPUYHAsT CHUCTEMbl CUUCICHUS, CBSI3b MEXIYy HUMHU. Apudmerndeckue
OIlEpallM B MO3UIIMOHHBIX CUCTEMAX CUMUCIECHUSA. 1pouuHas ypasHo8euerHas cucmema
cuucnenus. /[eouyno-0ecimuunas cucmema CHuCiIeHus.

Konuposanue texcroB. KogupoBka ASCIL. OnHobaliTHbie KOAUpOBKU. CTaHaapT
UNICODE. Koauposka UTF-8. Onpeneneaue uHPOPMAIMOHHOTO 00BEMA TEKCTOBBIX
COOOIIEHHU.
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KonupoBanue uzoOpaxenuit. OrieHka MHGOPMAIMOHHOTO 00bEMa rpaduueckux
JAHHBIX [IPU 33JaHHBIX pa3pelIeHUH U TITyOMHE KOAUPOBaHUs LiBeTa. L[BeTOBbIE MOETH.
BektopHoe konupoBanue. ®opmarbl rpapuyeckux ¢ainoB. TpéxmepHas rpaduka.
®pakTasibHas rpapuka.

KonupoBanue 3Byka. OlieHKa HWHQPOPMAIMOHHOTO O0BEMA 3BYKOBBIX JIAHHBIX
IIPH 33JJaHHBIX YaCTOTE TUCKPETU3ALMU U Pa3psAAHOCTH KOAUPOBAHMS.

Anrebpa gnoruku. Ilonsitue BbicKas3biBaHUs. Bpicka3bpiBaTenbHble  (HOPMBI
(mpemukatel). KBaHTOpHI CyIIIeCTBOBAHUS U BCEOOITHOCTH.

Jlormueckue omeparuu. TaOmuikl HWCTHHHOCTH. JIorW4yeckue BbIpaKEHUS.
Jlornueckue ToXxaecTBa. J[OKa3aTeabCTBO JOIMUECKUX TOXKIECTB C MOMOIIbIO TaOJIHUIL
VMCTUHHOCTH. JIorMuecKre onepanuu U onepanuy HaJl MHOKECTBaAMU.

3akoHbl anreOpbl JIOTUKU. ODKBUBAJIEHTHBIE TMPEOOpPA3OBAHUS  JIOTHYECKUX
BbIpAKEHUM. JIornueckne ypaBHEHUs U CUCTEMbl YPABHEHUM.

Jlornueckue (QyHKIMM. 3aBUCUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTHUECKUX
(GYHKIMI OT KOM4ecTBa apryMeHTOB. [1oHbIe CUCTEMBI JIOTUYECKUX (YHKITHI.

Kanonmnueckue GopMbl Tornueckux BblpakeHnil. CoBepiIeHHbIE TU3bIOHKTHBHbBIC
U KOHBIOHKTHBHBIE HOPMaJbHBIE ()OPMBI, AITOPUTMBI MX IOCTPOCHUSA MO TaOIHIle
VMCTUHHOCTH.

Jlornueckue 2neMEHTBI B cocTaBe KoMmmbrorepa. Tpurrep. Cymmarop.
MHoropaspsasaslii  cymmarop. IloctpoeHne c¢xeM Ha JIOTMYECKUX  JJIEMEHTax
0 33JaHHOMY JIOTMYECKOMY BBIPDAKEHHUIO. 3alUCh JIOTMYECKOTO  BBIPAXKECHUS
0 JIOTUYECKOH cxeme. Muxpocxemul u mexHoL02usi UX npou3800Cmad.

[IpencraBiieHne LENbIX YACE B TaMITH KOMITbIOTEpa. OTpaHUYEHHOCTh THANa30Ha
yycea NMPU OrPaHUYECHUM KOJIMYECTBA paspsaoB. llepenosiHeHWe pa3psmgHON CETKH.
be33HakoBble M 3HAKOBBIC JAaHHBIC. 3HAKOBBIM OWT. /[BOMYHBIM JTOMOJHUTEIIBLHBIN KO
OTPULATENIbHBIX YHCEIL.

[loOutoBble  nornyeckue onepauud. Jlormyeckudt, apupMeTHyeckuii u
nukanaeckuii capuru. LlndpoBanue ¢ moMorp0 T0OOUTOBO OMepaluy «UCKII0YAI0IIee
NITN».

[IpencraBiieHre BEHMIECTBEHHBIX YMCEN B MAMSATH KOMIIbIOTEpa. 3Hayamlas 4acTh
U TOpAdOK 4yucina. Jluama3oH 3HaUY€HMM BEIIECTBEHHBIX 4Yuceld [IpoGiemsl
XpaHEHUS BEILIECTBEHHBIX YKCEJ, CBSI3aHHBIE C OIPAHUYEHUEM KOJIMYECTBA Pa3psiioOB.
BeimmonHeHnne onepauuid ¢ BEIIECTBEHHBIMH  YHUCJIAMHU, HAKOIUIEHHE OIIHOOK
IIPYU BBIYUCIICHUSX.

AJITOPUTMBI U IPOrPaMMHPOBaHHE

OmnpeneneHue BO3MOXHBIX —PE3yJAbTAaTOB PAabOThl MPOCTEHIIMX —aIrOPUTMOB
YIIPABJICHUS UCIIOJHUTESIMU U BBIUMCIUTENBHBIX aarOpuTMOB. OTpeiesieHne HCXOMHBIX
JAHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET JIaTh TPeOyeMblil pe3ybTar.

Oranbel peuieHus 3a4ad  Ha  KoMIbloTepe. VHCTpyMeHTalbHBIE CpENCTBA:
TPAHCIATOP, OTIAAUUK, TPOGUIMPOBIIMK. KOMIUISALKMS U UHTEpHpETalUs MPOrPaMM.
BupryanbHble MalllvHBL.
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WnterpupoBanHas  cpena  pa3paboTku.  MerToapl  OTJIaAKM  IPOrpamM.
Hcnonb3oBanue TpaccMpoBOUHbIX Tabmun. Otnanounbii  BbeiBoA.  [lomarosoe
BBIITOJIHEHUE TTpOrpaMMbl. Touku octaHoBa. [IpocMOTp 3HaYEHN ITEPEMEHHBIX.

A3k mporpammupoBanus  (Python, Java, C++, C#). Tunsl JaHHBIX:
LIEJIOYMCIICHHBIE, BEIIECTBEHHBIE, CHMBOJIbHBIE, Jlornyeckue. BersieHusa. CroxHble
ycnoBus. llukibl ¢ ycnoBuem. llukinbl 1o nepeMeHHOM. B3anMmo3zameHseMOCTb
pa3MyYHbIX BUJOB HUKJIOB. MHBapuaHT nukiaa. CocTaBieHHE HUKIIA C UCIOJIb30BAaHUEM
3apaHee ONpeAeIEHHOrO0 MHBAPUAHTA IIUKJIA.

JloxymenTupoBanue mnporpamm. lcnone3oBaHnue xomMmeHTapueB. lloaroroska
OIHMCAHMSI MPOrPaMMBbl M1 UHCTPYKLUU JUIsl TOJIb30BaTEIIS.

AnroputmMbl  00paOOTKM HATypajbHBIX YHCEN, 3alMCaHHBIX B TMO3WLHUOHHBIX
CUCTEMax CYHUCIIEHUs: pa3OMeHue 3alucu 4Yuciaa Ha  OTAeNbHble  LUQPBHI,
HaxXOXXJIEHUE CYMMbl M TpOU3BENEHUS LHUPp, HAXOKACHUE MAKCHUMAJIbHOU
(MUHUMATTBEHOW ) U (PHI.

HaxoxzaeHue Bcex MpOCTBIX YHWCEN B 3aJaHHOM JauanaszoHe. llpeacraBnenue
Yyuclia B BHUJE HaOOpa MPOCTBIX COMHOXHUTENEH. ANTOPUTM OBICTPOrO BO3BEACHHUS
B CTCIICHb.

OOpaboTka JaHHBIX, XpaHsmuxcs B (¢ainax. TekcToBble U JBOHYHBIE
¢aiinbl. DaiinoBele epeMeHHbIe ((ainoBble ykazaTenu). UteHue u3 Qaiina. 3anuch
B (haii.

Pa3buenne 3amaum Ha moazamaun. [logmporpammsl (Tipouenypbl U (PYHKITHHN).
Pexypcusi. PekypcuBHbie 00bekThI ((pakTaisl). PekypcuBHBIE MpoLieypbl U (PyHKITUH.
Hcnonb3oBaHue cTeka AJisi OpraHu3alii peKypCUBHBIX BHI30BOB.

Hcnonb3oBanue  cTaHgapTHOM  OUOJIMOTEKH  si3bIKa  MPOTPaAaMMHUPOBAHMS.
[Tonkmouenne OMOMMOTEK MOANPOTrpaMM CTOPOHHUX Mpou3BoAMTENeH. MomynbHbIN
IPUHIUI TOCTPOEHHUSI IPOTrPamMM.

Yucnennsle MeToAbl. TouHOEe W MPHOMMKEHHOE perieHus 3agaun. UncieHHbIe
METOJbl PELICHUs] YPaBHEHUH: MeTOoJ] Iepedopa, METOA IOJOBUHHOIO JEJICHUS.
[Tpubnn>x€HHOE BBIUMCIIEHNE IJIMH KPUBBIX. Bpiuncienue miomaaei Gpuryp ¢ momMoIusko
YUCJIEHHBIX METO/IOB (METOJl NPAMOYIOJIbHUKOB, METOJ Tparneuuii). [lonck Mmakcumyma
(MuHMMYMA) QYHKIIMU OJTHON MEPEMEHHON METO0M MOJOBHUHHOIO JCTICHHUS.

OO6paboTka  CUMBOJBHBIX  JaHHBIX.  BcTpoeHHble  (QYHKIUM  sA3BIKA
IpOrpaMMHUpPOBaHUsl Uil OOpabOOTKM CHUMBOJIBHBIX CTPOK. AJTOpUTMBI 00paOOTKU
CHUMBOJIbHBIX CTPOK: MOJCYET KOJMYECTBA MOSABJICHUN CHUMBOJIA B CTPOKE, pa3OueHue
CTPOKH Ha CJIOBA IO MPOOEIbHBIM CUMBOJIaM, TOMCK MOJACTPOKH BHYTPH TAHHOM CTPOKH,
3aMEHa HaWJEeHHOW MOJCTPOKHU HA APYTYIO CTpOKY. ['eHepaiuus Bcex ClIOB B HEKOTOPOM
andaBuTe, YIOBJIETBOPAIOMIUX 3aJaHHBIM oOrpaHudeHusM. I[IpeoOpa3oBaHue wyucia
B CUMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBbl M TOCIENOBAaTENIbHOCTH  4HceNl.  Bolumcienue  0000MIEHHBIX
XapaKTEPUCTUK HJIEMEHTOB MacCHMBa WJIM YHUCJIOBOM IOCIEN0BATEIbHOCTH (CYyMMBI,

10



denepanbpHas padbogas nporpamMma | Madopmatuka. 10—11 kinaccsl (yriayOaEéHHBIA YPOBEHB)

MPOU3BENCHUS, CpPEAHEro apupMeTUYECKOro, MHUHUMAIbLHOTO M MAaKCHUMaJlbHOTO
HJIEMEHTOB, KOJIMYECTBA JJEMEHTOB, YAOBJETBOPSIOLIUX 3aJaHHOMY YCJIOBHIO).
JIMHENHBIN NONUCK 3aJJaHHOr0 3HAYECHHUS B MAaCCHBE.

CoptupoBka omHOMepHOro Maccuba. IIpocThie MeTOABl COPTUPOBKU (METON
Mmy3bIpbKa, METOJI BBIOOpA, COPTHUPOBKA BcTaBKkamu). CopTUpoBKa cilusHUEeM. beicTpas
coptupoBka MaccuBa (anroputMm QuickSort). JIBOMYHBIN TOWCK B OTCOPTHPOBAHHOM
MacCHUBE.

JIBymMepHbIE MacCUBBI (MAaTPHUIbl). AITOPUTMBI 0OPAaOOTKU JBYMEPHBIX MAaCCHUBOB:
3aIlOJIHEHHUE IBYMEPHOTO YUCIOBOIO MacCHBa MO 33JIaHHBIM ITPaBUJIaM, IMOUCK AJIEMEHTa
B JBYMEPHOM MAacCUBE, BBIYUCIECHUE MaKCUMyma (MUHHMYMa) U CYMMbI 3JIEMEHTOB
JBYMEPHOI'O MAacCHBa, IEPECTaHOBKAa CTPOK U CTOJOLIOB JBYMEPHOI'O MAaCCHBA.
Paspabomra npoepamm 01 pewtenusi npocmulx 3aday awamuza Oauuvix (ouucmxa
OAHHbIX, KIACCUDUKAYUSL, AHATIU3 OMKTIOHEHULL).

NudopMmanoHHbIe TEXHOJIOT MU

TekcroBblii mnpoueccop. PenakrupoBanue u ¢opmatupoBanue. IIposepka
opdorpadun u rpammaruku. CpeacTBa MOKCKA U aBTO3aMEHBI B TEKCTOBOM IIPOLIECCOPE.
Hcnons3oBanue crwiend. CTpyKTypUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI. (CHOCKH,
ornaBnenue. KomiekruBHas paborta ¢ JokyMeHTaMu. MIHCTpyMEHTHI peleH3upOBaHuUs
B TEKCTOBBIX mporeccopax. OoOmaunble cepBuchl. JlenmoBass mnepenucka. Pedepar.
[IpaBuna UUTUPOBAHUS UCTOYHUKOB M OGopMIeHUS OuOIrorpauyeckux CChUIOK.
OdopmieHue cnucka JuTepaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOUM BEPCTKOM TEKCTa.
Texanueckue cpeacTsa BBoAa Tekcra. Crienuanu3npoBaHHbIE CPEACTBA PEAAKTUPOBAHUS
MaTeMaTH4eCKHX TEKCTOB.

Anamu3 paHHbIX. OCHOBHBIE 3aJaud aHaIW3a JaHHBIX: [POTHO3UPOBAHUE,
KJaccuuKalus, KiacTepu3anus, aHaau3 oTKIoHeHul. [locnenoBaTenbHOCTh peleHus
3a7]a4 aHaJIM3a JaHHbIX: COOp MEPBUYHBIX JaHHBIX, OUUCTKA U OLEHKA KayeCcTBa JaHHbIX,
BBIOOp W/WIIM TOCTPOCHHE MOJIEIH, peoOpa3oBaHUe JAHHBIX, BU3YyaTU3alUsd JaHHbIX,
UHTEpIpeTauus pe3ynbTaToB. lIporpamMmHBIE CpencTBa M HMHTEPHET-CEPBUCHI
Tuis 00paOOTKM U TPEJCTaBICHUs JAaHHBIX. boipinne ganasle. MammHHOe 00y4YeHUE.
Humennexmyanbnolil anaius OaGHHbIX.

AHanu3 JaHHBIX C TOMOILBIO AIEKTPOHHBIX TaOIUL. BeIYUCIIEHuE CyMMBI, CPEHETO
apru(pMeTUUECKOro, HauOoJbIlero (HaMMEHBIIIET0) 3HAUCHUs JAuarna3oHa. BrraucieHnue
Kod(punmeHTa KOppensuUM JBYX PSAOB JaHHBIX. [locTpoeHune CTONOYATHIX,
JUHEWYaThIX U KpyroBbIX nuarpamm. [locrpoenue rpadukoB pynkuuii. [londbop nuauun
TPEH/IA, PELICHHE 3a/1a4 TPOrHO3UPOBAHMUS.

YucneHHoe pelieHre ypaBHEHUH ¢ TOMOIIBI0 oadopa napamerpa. OnTumMusamus
KaK [IOMCK HaWIydlllero peleHus B 3aJaHHbIX ycinoBusx. lleneBas ¢yHkuus,
orpaHuueHus. JlokanbHble W TJIOOAIBLHBIH MUHUMYMBI LiefieBod (yHkuuu. Pemienue
3aj71a4 ONTUMM3AINH C TOMOUIBIO AJIEKTPOHHBIX TaOJIHII.
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11 KJIACC

Teopernueckue 0CHOBBI HH(POPMATHKH

Teopernueckue mNOAXOABI K OLIGHKE KOJMYecTBa HH(oOpManuu. 3aKoH
annutuBHocTH uWH(popmarmu. Dopmyna Xapriu. HWHbopMamuss U BEpOSTHOCTD.
®opmymna lllenHoHna.

Anroputmsl cxatusi qanubix. AnroputMm RLE. Anroputm Xadgdmana. Anropurm
LZW. AAroput™msl CKaTHsi JaHHBIX C MOTEPSIMU. Y MEHBIIEHUE TJTyOUHBI KOAUPOBAHUS
usetra. OCHOBHBIE Hjaen anroputMoB cxatus JPEG, MP3.

Cxopoctb nepeaadu JAHHBIX. 3aBUCUMOCTD BpEMEHU nepenayn
OT MH(OPMAIIMOHHOTO 00BbEMA JAaHHBIX M XAPaKTEPUCTUK KaHala CBsA3U. [IpuunHbI
BO3HMKHOBEHUS OMIMOOK MpH nepeaayde AaHHbIX. KoJbl, mo3Bossomre 00Hapy>KUBaTh U
UCHPABIATh OIIMOKM, BO3HUKAIOIIME IpPU Iepejradye NaHHbIX. PaccrosHue XsMMUHTa.
Konuposanue ¢ nosropenueM 6utoB. Koapl Xammunra.

Cucrempl. KoMnoHeHTBl cucTeMbl U UX B3aumozeiicTBue. CUCTEMHBIA 3(PPEKT.
Ympasnenue kak nHGOpMaAITMOHHBIN TTporiecc. OOpaTHast CBS3b.

Mopemu u wmonenupoBanue. Llens moaemupoBanus. COOTBETCTBHE MOJEIH
MOJIEIUPYEMOMY OOBEKTY WM TMpoLEecCy, LEeau MojenupoBaHus. Popmaiuzanus
NPUKJIAJHBIX 33/1a4.

[IpencraBieHue pe3ylbTaTOB MOJEIMPOBAHUS B BHUJIE, YIOOHOM JUIsl BOCIIPHUSTHS
yesnoBekoM. ['padruueckoe npeacTaBieHue JaHHBIX (CXeMbl, TaOJIUIIbI, TpaduKn).

I'padbl. OcHoBHBIE OHATHS. Buasl rpadoB. Onucanue rpad)oB ¢ MOMOIIbIO MaTPUIL
CMEXXHOCTH, BECOBBIX MAaTPHL], CHMCKOB CMEXHOCTH. Pelenne aropuTMU4eCcKrx 3aiad,
CBSI3AHHBIX C aHAJIM30M rpadoB (IOCTPOCHHE ONTUMAIBHOTO MYTH MEXY BEpLIMHAMU
rpada, oOmpelelieHHe KOJWYECTBA  pa3jMYHbIX MyTed  MeXAy  BepIIMHAMHU
OPHUEHTUPOBAHHOTO AIUKJINYECKOTro rpada).

HepeBbsa. bunapHoe pnepeBo. JlepeBbss mnoucka. Crocobbl 00xona jaepesa.
[IpencraBnenue apupmMeTHUECKUX BBIPAXKEHUI B BUAE AepeBa. J{UCKpeTHbIE UTPHI IBYX
UT'POKOB ¢ NosHOM nHpopmanuei. [locrpoenue nepesa nepedopa BapuaHTOB, ONUCAHUE
CTpaTeTuu UIphl B TAaOMU4YHOU (opMe. BBIMIpHINIHBIE M MPOUTPHIIIHBIE MO3UIINH.
BBIMTpBIIIHBIE CTPATErUH.

CpeacrBa MCKYCCTBEHHOro HHTe/UIekTa. CepBHCH MAaIIMHHOTO IE€PEBOJA
U pacrio3HaBaHUsi ycTHOM peud. KorHuTuBHBIE cepBHCHl. MneHTudukanus u moucK
n300pakeHui, pacrno3HaBaHue jul. CamooOydarommuecs cucTeMbl. VcKyccTBEeHHBIN
WMHTEUIEKT B KOMIIBIOTEPHBIX Urpax. Mcronb3oBaHWE METOJOB HUCKYCCTBEHHOI'O
UHTEIUIEKTa B oOOydamomux cucreMax. Mcmoiab30BaHHE METOJOB HCKYCCTBEHHOT'O
UHTEUIEKTa B  pobOotoTexHuke. Murepner Bemeil. IlepcnexkTuBbl — pa3BUTHSA
KOMITbIOTEPHBIX MHTEJUIEKTyalIbHBIX cucTeM. HelipoHHbie ceTu.

AJITOPUTMBI U IPOrPAMMHPOBAHUE
dopmanusanus NOHATHS ainroputMma. MammHa TeIOpMHra Kak yHUBEpCaJIbHAs
Monenb BbluucieHu. Tesuc Yépua—Twropunra. Mawwuna I[locma. Hopmanvhoie
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aneopugmul Mapkosa. Aneopummuuecku Hepaspewumsie 3a0ayu. 3adaia oCmaHosa.
Hego3moorcnocms asmomamuueckol omaaoku npocpamm.

OueHka Ccl0KHOCTH BbIUMCIIeHU. BpeMs paboThl 1 00BEM HCIIONb3YEMOW MaMSITH,
UX 3aBUCUMOCTB OT pa3Mepa UCXOAHBIX AaHHBIX. OIeHKa aCHMIITOTUYECKOM CII0)KHOCTH
aJITOPUTMOB. AJTOPUTMBI TOJIMHOMHUANBHON CIOXKHOCTH. llepeOopHble alIropUTMBI.
[Tprmepbl pa3nTuUHBIX aJITOPUTMOB PELICHUS OJTHOM 3a/1a4i, KOTOPHIE UMEIOT Pa3IMYHYIO
CJIO)KHOCTb.

[Torck mpoCTBIX YUCEN B 3a/IaHHOM JIMANa30HE C MOMOIIBI0 AITOPUTMA «PELIETO
OparocheHay.

MHoropa3psiHble 1elble YUClia, 3a1a4u JTUHHONW apu(pPMETUKH.

CrnoBapu (acconaTHBHBIE MAcCHUBBI, 0TOOpaykeHus1). Xau-radnuisl. [loctpoenue
anaBUTHO-YACTOTHOT'O CIIOBAps AJIs 3aJJaHHOTO TEKCTa.

Ananuz mexcma Ha ecmecmeeHHOM sA3blKe. Bwidenenue nocnedosamenvrHocmell
no waonony. Peeynapnvie evipasicenus. Yacmommuwiti ananus.

Creku. AHamM3 NOPaBWIBHOCTH  CKOOOYHOrO  BBIp@XEHUsA.  BbruuciieHue
apu(pMETUYECKOTO BBIPAKEHUS, 3aIIMCAHHOTO B IOCT(OUKCHOM opMe.

Ouepenu. Mcnonp3oBanne ouepenu A1 BpEMEHHOTO XPaHEHUsI TAHHBIX.

Cesasnvle cnucku. Peanuzayus cmeka u ouepeou ¢ noMowbio C8:A3HbIX CHUCKOB.

Anroputmbel  Ha rpadax. IlocTpoeHne MUHUMaIBHOTO OCTOBHOTO JepeBa
B3BEIICHHOI'O CBSI3HOTO HEOpUEHTHUpOBaHHOrO Tpada. O6x00 epagha 6 enyouny.
Ob6x00  epagpa 6  wupuny.  KolmnuecTBO  pa3sauMYHBIX  IMyTed  MEXIY
BEpIIMHAMM OPUEHTUPOBAHHOTO AaIUMKJIMYEeCKOro rpada. Amnroput™ JleHKCTpHIL.
Aneopumm Dnovioa—Yopwanna.

JlepeBbs. Peanusanuss nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(ounapubie) nepeBbda. llocTpoenuwe pgepeBa Ajig  33JaHHOTO  apU(PMETUUYECKOTO
BbIpakeHUs. PexkypcuBHBIE anropuTMbl 00xona jaepeBa. lcmosnb3oBaHue cTeka WU
ouepeau s 00Xo/aa JepeBa.

JluHaMHU4YecKoe NMPOrpaMMUPOBAHUE KaK METOJl PEUIEHUs 3a1ad C COXpaHEHUEM
IIPOMEKYTOYHBIX PpEe3yJIbTaTOB. 3aJadyM, peIlIacMble C IOMOIIBI JAUHAMHUYECKOTO
IPOrpaMMHUPOBAHUS: BBIYUCIEHUE PEKYPCUBHBIX (QYHKIMHA, NOACYET KOJIMYECTBA
BapUaHTOB, 33J1a4d ONTUMHU3ALNH.

[lonsitue 00 OOBEKTHO-OPHUEHTHPOBAHHOM  IPOrpaMMHUPOBAHUU. (OOBEKTHI
u kiaccel. CBoilcTBA M MeTOABl O0BEKTOB. OOBEKTHO-OPMEHTHPOBAHHBIA aHAJIM3.
PazpaboTka mporpaMM Ha  OCHOBE  OOBEKTHO-OPUEHTHPOBAHHOIO  MOJXOA.
Nukancynsuus, Hacjae10BaHue, TOIUMOPPU3M.

Cpeast  ObicTpoil  pa3paboTku nporpamm. IlpoexktupoBanue wuHTEpdeiica
noJsib3oBaress. Vcronap30BaHHE TOTOBBIX YIPABISEMBIX 3JIEMEHTOB JUIsl TOCTPOCHHUS
uHTEepPeiica.

O0630p s3bIKOB MporpaMmupoBanusd. [loHsTHe 0 mapagurMax MporpaMMHUPOBAHMSL.
H3yuenue 6mopozo A3vika npocpammupo6anus.
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HNupopmanoHHbIe TEXHOJI0T MU

DTanbl KOMIIBIOTEPHO-MATEMATHYECKOTO MOJEITUPOBAHUS: TMOCTAHOBKA 3aJ1a4H,
pa3paboTKa MOJENIU, TECTUPOBAHUE MOJCIHU, KOMIBIOTEPHBIA SKCIIEPUMEHT, aHaIU3
pe3yJIbTaTOB MOJACIUPOBAHUS.

Jluckpernszanus npu MaTeMaTU4e€CKOM MOJICIIMPOBAHUN HEMIPEPBIBHBIX MPOLIECCOB.
MonaenupoBanue JBUKEHUS. MonenupoBanue OMOJIOTUYECKUX CHUCTEM.
Marematnueckue MOAENN B 9KOHOMUKE. BBIUNCIIUTENBHBIE YKCIIEPUMEHTBI C MOAEIISAMHU.

O6paboTka pe3yJbTaToB AKCIepuMeHTa. MeToa HauMeHbINX KBaApaToB. OleHKa
YUCJIOBBIX TapaMeTPOB MOJECIMPYEMbIX OOBEKTOB U IporeccoB. BoccraHoBieHue
3aBUCHUMOCTEH MO PE3yIbTaTaM SKCIIEPUMEHTA.

BepositTHOCTHBIE MOJCJIH. MeTtoabl Mownte-Kapio. HNmurtanmoHHoe
MoaenupoBanue. CUCTEMbI MAaCCOBOTO 00CTYKUBaHUSI.

TabnuunbIe (pensuoHHbIE) 0a3bl JaHHBIX. Ta0nwia — MPEACTABICHUE CBEICHHM
00 omHOTMHHBIX OoOBekTax. Ilone, 3ammch. Kirou Tabmmipl. Pabora ¢ roroBor 0a3oi
JMAHHBIX. 3anoiHeHue Oa3bl JaHHbIX. [loMcK, copTHpoBKa W (uUiIbTparus JaHHBIX.
3anpockl Ha BBIOOPKY MaHHBIX. 3ampockl C IapamMeTpamMu. Berauciasembie MO
B 3aIIpOCax.

MHororabmuuHble 0a3bl JaHHBIX. THIBI CBSA3eH Mexnay Tabiauiamu. BaenrHui
KJto4. [lemocTHOCTh 6a3bl JaHHBIX. 3aMpOChl K MHOTOTA0JUYHBIM 0a3aM JaHHBIX.

OcHogHble npuHyunsl Hopmaiuzayuu 6a3 oanHvlx. A3vik ynpaenenus oanuvimu SQL.
Co3zoanue npocmuix 3anpocos Ha ssvike SQL Ha 6b160pKy 0aHHbIX U3 0OHOU MAOIUYDL.

Hepenayuonunvie 6asvi 0annvix. IKcnepmmsvie cucmemul

Nurepner-ipunoxenus. [loHsTue O cepBEpHOM M KIMEHTCKOM 4YacTsX CauTa.
TexHOIorus «KIUEHT — CepBEP», €€ JOCTOMHCTBA U HegocTaTku. OcHOBHI s3bika HTML
n kackaaHbix Taomui ctuiiedt (CSS). Cuenapun Ha s3wike JavaScript. @opmbl Ha BeO-
CTpaHHUIIE.

Pa3menenue BeO-caiiToB. Ycityra xoctuHra. 3arpyska (aiijioB Ha CaiT.

BBon wu300pakeHUN C HUCHOJIB30BAaHUEM PA3JIMYHBIX IU(POBBIX YCTPOUCTB
(madpoBbIX (poToanmmapaTroB W MHUKPOCKOMOB, BHACOKAMEP, CKAaHEPOB W JPYTUX
ycrpoiictB). ['paduueckuit pemaktop. Pazpemenue. Kaapuposanme. Hcmpasienwue
nepcrnekTuBbl. ['ucrorpamma. Koppekius ypoBHeit, koppekuus 1Beta. O6eciBeynBanme
[BETHBIX M300pakeHuit. Petymb. Pabora ¢ obmactsimu. OUIbTpHL.

Mmuorocnoiineie n300pakenus. TekcroBele cmou. Macka cnos. Kanambl
Coxpanenue BblIeNeHHOW o6Onactu. [loaroroBka wnmocTpanuii Uit BeO-CalTOB.
AHHUMHUpPOBaHHBIE H300PAKEHUSI.

Bekropnas  rpajpuka. IlpumutuBel.  V3MeHeHHMe  mOpsSaKa  3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusble. @opmarbl BEKTOPHBIX
pucyHkoB. VMcnonp3oBanre KOHTYpoB. Bekropu3zanus pacTpoBbIX U300pakKeHHUH.

[IpyHIMOBI TOCTPOCHUS M PENAKTUPOBAHUS TPEXMEPHBIX Moneneld. CeTodHbIe
Mojienn. Marepuansl. MoJienipoBaHue HCTOYHUKOB ocBeleHus. Kamepbl. AJuTUBHBIC
texHosioruu (3D-npuntepsl). [loHsTHE O BUPTyalbHON PEATLHOCTH W JIOMOJHEHHOM
pEaTbHOCTH.
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IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
11O TH®OPMATHUKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

JIMYHOCTHBIE Pe3yNbTaThl OTPaKalOT TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIHUXCs
PYKOBOACTBOBATHCS chopMUpOBaHHOU BHYTPECHHEHN MO3UIEN JIMYHOCTH,
CUCTEMOW IEHHOCTHBIX OpHEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YOEXKICHUM,
COOTBETCTBYIOIINUX TpagULIMOHHBIM LIEHHOCTAM POCCUMCKOTO ob1iecTsna,
pacIIMpEeHUE >KU3HEHHOI'O OIIbITa M OIbITAa JCATEIbHOCTH B IIPOLIECCE peau3aluu
cpeAcTBaMM  y4eOHOrO TNpeAMETa OCHOBHBIX  HANpPaBJICHUN  BOCIUTATEIBHOM
JEATEIIbHOCTH.

1) rpa:kaIaHCKOr0 BOCIIUTAHNS

OCO3HAaHHWE CBOMX KOHCTHUTYIIMOHHBIX IMpaB U OOA3aHHOCTCH, YBaKCHHE 3aKOHA
U TPaBOIOPSIKA, COOJIIOJICHHE OCHOBOIIOJATAIOIIMX HOPM WH(OPMAIMOHHOTO IpaBa
1 nH(OPMAITMOHHON 0€30MMacCHOCTH;

TOTOBHOCTh  IPOTHUBOCTOSTH  HICOJIOTMHM  JKCTPEMH3Ma,  HalMOHAIU3Ma,
KceHOPOOMH, JTUCKPUMHHAIIMA TI0  COIMAIBGHBIM,  PEIUTHO3HBIM,  PACOBBIM,
HAITMOHATBHBIM MIPU3HAKAM B BUPTYAIIBHOM TPOCTPAHCTBE;

2) MAaTPUOTHYECKOr0 BOCIIMTAHHUS:

IIEHHOCTHOE OTHOIIEHHWE K HMCTOPHUYECKOMY HACIEANI0, IOCTIKEHHsIM Poccum
B HayKe, MCKYCCTBE, TEXHOJIOTHUSX, MMOHUMaHWE 3HAYeHUS WH(POPMATHKU KaK HAyKH
B JKU3HU COBPEMEHHOI'0 O0IIECTBA;

3) AyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TIOBEICHHS;
CIIOCOOHOCTh ~ OIIEHMBATh CHUTYallUI0 M MPUHUMATh OCO3HAHHBIE pEILICHUS,
OPUEHTHPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B CETH
HNurepHer;

4) 3CTeTHYECKOr0 BOCIIUTAHUS

JCTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOYas 3CTETUKY HAYYHOTI'O U TEXHUYECKOIO
TBOPYECTBA;

CIOCOOHOCTh BOCHPUHHMMATh pa3jM4YHbIE BUJbI HCKYCCTBA, B TOM YHCIE
OCHOBAHHOI'O Ha UCIOJIb30BaHUU MH(OPMALIMOHHBIX TEXHOJIOTHIA;

5) dpuznyecKoro BOCIUTAHNS

c(OPMHUPOBAHHOCTH 3JI0POBOrO0 W Oe€30MacHOro oOpa3a >KM3HU, OTBETCTBEHHOTO
OTHOIIEHUS K CBOEMY 3JI0POBBIO, B TOM YHCIE 3a CUET coOJroneHus TpeOoBaHUM
0e30macHOM DKCIUTyaTalldd CPEeACTB HH(MOPMALMOHHBIX M KOMMYHHKAI[HOHHBIX
TEXHOJIOT UM,
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6) TPyA0BOro BOCIUTAHMS

TOTOBHOCTh K AaKTUBHOM JCSATEIBHOCTH TEXHOJOTUYECKOM U  COIMAIbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh WHHIIMMPOBATh, IIAHUPOBATH W CAMOCTOSITEIILHO
BBITIOJTHSATH TaKYIO JIEATEIHHOCTD;

uHTepec K chepam  mpodeCCHOHANIBHOW  JEATENbHOCTH,  CBSI3aHHBIM
¢ wuH(pOpMaTHKOH, MporpaMMHUpPOBAaHHUEM H HWH()OPMAITMOHHBIMH TEXHOJIOTHSMU,
OCHOBAaHHBIMH Ha JOCTHXKEHUSX HAyKH WHPOPMATHKH ¢ HAYYHO-TEXHHUYIECKOTO
mporpecca, YMEHHE COBEpIIaTh OCO3HAHHBIM  BBIOOp Oyaymer mpodeccuun
U PEaTM30BBIBATh COOCTBCHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOPa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKCHUH
BCEM JKHU3HHU,

7) IKOJIOrH4€eCKOr0 BOCITUTAHHUS:

0CO3HAHHUE TJI00ATBHOT0 XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTeH X pelIeHus,
B TOM 4YHCIIE C Yy4€TOM BO3MOXKHOCTEH WHGOPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI 0 TO3HAHMA:

c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKH, JOCTHKEHUSM HAydYHO-TEXHHMYECKOro Iporpecca M OOIIECTBEHHOM
NPAaKTHKH, 32 CUET MOHMMAHUS PO MH(POPMALMOHHBIX PECYpPCOB, HH(POPMALIMOHHBIX
POLECCOB U MH(OPMAIIMOHHBIX TEXHOJOTUW B YCIOBHSIX IU(POBOM TpaHChopMaluu
MHOTHX c(ep )KU3HU COBPEMEHHOTr0 00IIECTBA;

OCO3HAHME LEHHOCTHM HAYYHOM JESTeIbHOCTH, TOTOBHOCTh OCYILECTBISAThH
MPOEKTHYIO U UCCIIEI0BATENIbCKYIO IEITEIbHOCTh MHAMBUIYATIbHO U B TPYIIIIE.

9) SMOIHOHANbHBI HHTE/LUIEKT, IIPEAOIAraroIi chOPMHUPOBAHHOCTS.

CaMOpPETyJIMPOBAaHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE NPUHHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEICHUE, CIOCOOHOCTh aIalITUPOBATHCS K SMOIIMOHATLHBIM
W3MEHEHUSIM U TIPOSIBIISATH THOKOCTD, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEH MOTHMBAIIMK, BKJIIOYAIONIEH CTPEMJIEHHE K JIOCTHXKCHHUIO 1IeJU
U yCHEXy, ONTUMHU3M, WHULIHATUBHOCTb, YMEHHE JIEMCTBOBAThb, HCXOAS W3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOIMIEH CIOCOOHOCTh ITOHMMATh SMOLMOHAILHOE COCTOSIHUE
JIPYTrUX, YYUTHIBATH €0 TP OCYILIECTBICHUHM KOMMYHHUKAIUH, CIOCOOHOCTH
K COYYBCTBHUIO U CONEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTh BBICTpaWBaTh OTHOIICHUS
C APYTHMU JIFOJIBMH, 3a00TUTHCS, MPOSIBIIATh MHTEPEC U pa3perraTh KOH(PIUKTHI.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbprare uzyuenus nHOOpPMATHKY HA YPOBHE CPEAHETO 00IIero oOpa3oBaHUs
y oOyuaromierocsi 6ynyr copMupOBaHbI METANPEIMETHBIE PE3yJbTaThl, OTPAKCHHBIC
B YHHBEPCAIBHBIX yUEOHBIX JICHCTBUSAX, @ MIMEHHO — ITO3HABATE/IbHBIC YHUBEPCAIbHBIC
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y‘Ie6HBIC I[GﬁCTBI/ISI, KOMMYHUKATHUBHBIC  YHHUBCPCAJIBHBIC Y‘IG6HLIC I[CﬁCTBHH,
PCTYJLITUBHBIC YHUBCPCAJILHBIC y‘le6HBIe IIGfICTBPIH, COBMCCTHasA ACATCIBbHOCTD.

ITo3naBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE IeUCTBUS
ba3oBble Joruyeckue AeMcCTBUSA:

CaMOCTOSITETTLHO (DOPMYTUPOBATh U aKTYaJIM3UPOBAThH MPOOJIEMY, paccMaTpyuBaTh
€€ BCECTOPOHHE;

YCTAHABJIMBATh CYIIECTBEHHBIM MNPU3HAK WM OCHOBAHUS Ji1 CpPaBHEHHS,
KJ1IaccuuKaluy u 0000IIeHHUS;

ONPEAEIISTh e ASATEIbHOCTH, 3aaBaTh MapaMeTPbl U KPUTEPUU UX JTOCTUKECHUS,

BBIBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUHS B pACCMATPUBAEMBIX SIBICHUSX;

pa3pabarpiBaTh IIaH pPEIIEHUS MPOOJEeMBbI ¢ Y4ETOM aHaW3a HMMEIOITUXCS
MAaTEpPUABHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JIEATEIIBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN NESITENbHOCTH;

KOOPAMHUPOBATh M BBIMOJHATH pabOTy B YCJIOBHUSX PEATbHOIO, BUPTYAIBHOIO
¥ KOMOMHHUPOBAHHOT'O B3aMMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TP 00JIeM.

ba3oBble ucciienoBarejbCcKue AeiCTBUSA:

BJIaJIETh HaBBIKAMHU Y4EOHO-HCCIIEIOBATEIBCKON W MPOCKTHOW JESITeNbHOCTH,
HABBIKaMHU pa3pelieHus mpobieM, CIoCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOMCKY METOJIOB PEUICHUSI MPAKTUYECKUX 3a]lad, MPUMEHEHUIO Pa3IMYHBIX METOJ0B
MO3HAHUS;

OCYIIECCTBIIATh PA3JIMYHbIC BHJIBI ICITEILHOCTH IO IMOJY4SHHUIO HOBOT'O 3HAHHMSI, €T0
WHTEPIpPETAIliH, TPEOOPA30BAaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YU4COHBIX CHUTYyaIHsX,
B TOM YHCJIE TIPH CO3/ITaHUN Y4EOHBIX U COIMAIIbHBIX MIPOCKTOB;

dopMUpOBaTh HAYYHBIA THI MBIIUICHHUS, BIAJAETh HAYYHOH TEPMHUHOJIOTHUEH,
KITFOUEBBIMU TTOHSTUSMH U METOJAMU;

CTaBUTH U (HOPMYITMPOBATH COOCTBEHHBIE 33/1a4W B 00Pa30BaTEILHON MEATeIhHOCTH
Y )KU3HCHHBIX CUTYAIIHSIX;

BBISBJISITH IPUYMHHO-CIICICTBEHHBIC CBSA3HM U aKTyaJU3UPOBATh 33/1a4y, BHIIBUTATh
THIOTE3y €€ PEIICHUs, HAXOIUTh apryMEHTHI JIJIS J0KAa3aTelIbCTBA CBOMX YTBEPIKICHHM,
3aJ1aBaTh MapamMeTpbl U KPUTEPUH PEIICHHUS;

AHAIM3UPOBATH TIOJYYEHHBIE B XOJI€ PEUICHUS 3a/1aud pe3ybTaThl, KPUTHUYECKU
OLICHUBATh UX JJOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSAX;

JlaBaTh OIICHKY HOBBIM CUTYAIIMsIM, OIICHUBATh TPHOOPETEHHBIN OIIBIT;

OCYILIECTBIISITH LIeJICHAMPABICHHBIIN MMOMCK TIEPEHOCa CPEICTB B CIIOCOOOB ACHCTBUSA
B MPOeCCUOHATILHYIO CPENY;

yMETh IIEPCHOCHTh 3HAHUS B II03HABATCIBHYIO M MPAKTHYECKYIO O0JIacTH
KU3HENIEATCITLHOCTH,

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;
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BBIABUT'ATh HOBBIC UACHU, IIPCAJIAraTb OPUTIMHAJIBHBIC ITIOAXO0AbI U PCIHICHUS, CTABUTH
HpO6JICMI:I " 3a1a9i, JOIIYCKAIOMHUC aJIbTCPHATHUBHBIC PCIICHU .

Pabora ¢ ungopmanuen:

BJIQJIETh HaBBIKAMHU TMOJY4YCHHUS HHQOpPMAIMU HU3 HCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIIATh MOWCK, aHAIM3, CUCTEMATHU3aIMI0 M WHTEPHPETaIUIO
uHdOpMAaIK Pa3InYHBIX BUIOB U (HOPM MPECTABICHHUS;

CO3/1aBaTh TEKCTHI B Pa3IMYHBIX opMarax ¢ y4€TOM Ha3HAuYCHHS WHGOOpMAINH
U [IEJICBOU ayIMTOPHH, BEIOMpAst ONITUMATbHYIO (hOpMY MTPEACTABICHUS M BU3yaIH3allHiH;

OIICHMBATh JIOCTOBEPHOCTh, JISTUTHMHOCTH WHMOpPMAIuu, €€ COOTBETCTBHE
MIPABOBBIM M MOPAJIbHO-3THYCCKUM HOPMaM;

UCTIOJIh30BaTh CPEICTBA MH(DOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHMA
B PpENICHWM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX ¥ OpPraHU3AIMOHHBIX  3aj]a4
C coOmoneHneM TpeOOBaHUN JPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI,
pecypcocOepeXeHusl, TPaBOBBIX U OTHYCCKUX HOPM, HOPM HH(POPMAITMOHHOU
0e30MacHOCTH;

BJIaJIeTh HABBIKAMH PACIIO3HABAHUS W 3aIIUTHI WHGOPMAIK, WHPOPMAIIMOHHON
0€30MMacHOCTH JIUYHOCTH.

KoMMmyHHKAaTHBHbIE YHUBEPCAJIbHbIEC Y4eOHBIE JedCTBHS
Oo0menue:

OCYIIECTBIIATh KOMMYHHKAIIMHM BO BCeX chepax KU3HH,

pacmo3HaBaTh ~ HeBepOaJdbHBIE CcpeAcTBa  OOIIECHHS, IIOHMMaTh 3HAYCHHE
COIIMAIBHBIX 3HAKOB, PAaCIIO3HABATH MPEANOCHIIKH KOH(PIUKTHBIX CUTYallMi U CMSATYATh
KOH(DJTUKTHI;

BJIAJICTH Pa3IMYHBIMU cnocobaMu o0IIeHNs Hu B3aHMOJICHCTBUS,
apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMTYaTh KOH(DIUKTHBIC CUTYaIIHNH;

Pa3BEPHYTO U JIOTUYHO MU3JIaraTh CBOIO TOUKY 3PEHUSI C MCIIOJIb30BAHUEM SI3bIKOBBIX
CPEIICTB.

CoBmecTHasl 1eATEJIbHOCTD:

NOHUMATh M MCIHOJIb30BaTh IIPEUMYIIECTBA KOMAHIHOW W WHAWBUYaJIbHON
paboTHI;

BbIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JIEUCTBUN C y4ETOM OOIIMX UHTEPECOB
Y BO3MOYKHOCTEH Ka)J0r0 YiIeHa KOJUIEKTUBA,

IIPUHUAMATB LIEJIA COBMECTHOM NEATEIIHOCTH, OPTaHU30BbIBaTh U KOOPANHUPOBATH
JIEUCTBUS MO UX JOCTUKEHUIO: COCTABJISITh IIJIaH ICMCTBUM, PACIPEAEIATh POJIU C YYETOM
MHEHUI YYaCTHUKOB, 0OCYXIaTh pe3yJbTaThl COBMECTHOM PabOTHI;

OLIEHMBATh KaueCTBO CBOETO BKJA/Ja M Ka)XJOro y4yaCTHUKAa KOMaHIbl B OOLIMii
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IpemjlaraTb  HOBBIE INPOEKTHI, OLIEHUBATh MJAEU C IIO3ULUU HOBHU3HBI,
OPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;
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OCYIICCTBILATh ITO3UTHUBHOC CTPATCIHYCCKOC ITOBCACHUC B PA3JIMYHBIX CUTYAUAX,
IPOABJIATbL TBOPYCCTBO U B006pa)K€HI/IC, OBITH HWHHUIIHAaTHUBHBIM.

PerynsiTuBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

CaMOCTOSITEJIbHO ~ OCYHIECTBIISITh  [MO3HABATENBHYIO JIESTEIbHOCTh, BBISIBISTH
npoOJeMbl, CTaBUTh W (OPMYJIUPOBaTH COOCTBEHHBIC 3aJlaul B 00pa3oBaTEIbHOMN
JEATEeIIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITEJIbHO COCTAaBJISITh IUJIAH PEHICHUS] MPOOJIEMbl C YYETOM HMMEHOUIUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEANIOUTCHUH;

JaBaTh OLICHKY HOBBIM CUTYAalLUsIM;

paciupsATh paMKi Y4eOHOIO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUH;

JieNaTh OCO3HAHHBIA BBIOOpP, APryMEHTUPOBATH €ro, OpaTb OTBETCTBEHHOCTH
3a peuIeHue;

OLICHUBATh TPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO IIUPOKON APYIULIUUA B Pa3HBIX
o0acTsX 3HAHWUN, TOCTOSHHO TOBBIMIATH CBOW OOPa30BATEIBHBIM W KYyJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OILIEHKY HOBBIM CHUTYyaIlMsIM, BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTD,
OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB LIETISIM;

BJIaJIETh HaBBIKAMM TO3HABATEIHHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUN M MBICIUTENBHBIX MPOILIECCOB, UX PE3YJIHTATOB U OCHOBAHMM, MCIOJB30BATh
prEMBI pedIICKCUU IS OIIEHKH CHTYAIlMH, BEIOOpPA BEPHOTO PEIICHHUS;

OIICHMBATh PUCKHU M CBOCBPEMEHHO MTPUHUMATh PEIICHUS 110 UX CHIDKCHUIO;

IPUHUMATh MOTHBBI U ApTYMEHTHI IPYTUX MPU aHAIIM3€E PE3YJIbTATOB IEATEITLHOCTH.

IIpunsaTHA ceds1 M APyrux:
IPUHUMATh ce0sl, TIOHUMas CBOM HEJIOCTATKU U JJOCTOMHCTBA;
IIPUHAMATh MOTHBBI M ApIYMEHTBI IPYTUX [PH aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTHX Ha OIIUOKY;
pa3BUBATh CIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYTrOro YeJoBeKa.

IMPEAMETHBIE PE3YJIbTATBI

B mpouecce uzydenust kypca uHpopmatuku yriayonéHHoro yposHs B 10 kiacce
00y4YarIMUMUCS OYAYT JOCTUTHYTHI CIAEAYIOLINE TPEIMETHBIE PE3YIIbTATHI:

BJIaJICHUE MPEICTABICHUSIMHU O poJid MH(GOPMAIMU U CBA3aHHBIX C HEW MPOLIECCOB
B INPUPOAE, TEXHUKE M OOLIECTBE, MOHATUSIMHU «HUHPOpMALUA», «UHPOPMALUOHHBINA
OpoLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,  «CHUCTEMHBIH  3(PPeKT»,
«MH(}OPMaIIMOHHAS CUCTEMAY, CUCTEMA YIIPABICHUSY;

BJIaJICHUE METOJIaMH MoKCcKa UHpopMaluu B ceTu MHTEepHET, yMEHUE KPUTHUUECKH
OLIEHUBaTh UH(GOPMALINIO, MOJYyYEeHHYIO U3 ceTu HTepHeT;
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YMEHUE XapaKTepU30BaTh OOJIbIINE JaHHBIC, IPUBOAUTH IPUMEPHI HCTOUHUKOB UX
NOJyYEHUs] W HaIlpaBJICHUS HCIIOJIB30BaHUS, YMEHHME KJIAacCU(PUIMPOBATH OCHOBHbBIE
3a7]auM aHajIM3a JaHHBIX (IPOrHO3MPOBaHHE, KiIacCH(UKAINS, KIaCTEpU3aIHsl, aHaJIHI3
OTKJIOHEHHUH ), TOHUMATh MOCIIEIOBATEILHOCTh PEIICHMsI 33/1aU aHaIu3a JaHHBIX: cOOp
NEPBUYHBIX JaHHBIX, OYMCTKA W OIICHKA KauyecTBa JAHHBIX, BHIOOP W/WJIHM MOCTPOSHUE
MOJIeNH, TpeoOpa3oBaHWE JaHHBIX, BHU3yalu3alus JaHHBIX, HWHTEpPIIPETALUs
pe3yJIbTaToB;

NOHMMAaHHWE OCHOBHBIX MPHUHIMIOB YCTpOMCTBA M  ()YHKUHOHUPOBAHMS
COBPEMEHHBIX CTAI[MOHAPHBIX W MOOWJIBHBIX KOMIIBIOTEPOB, TEHICHIMN pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HAaBbIKaMU pabOThl C ONEPALIUOHHBIMU CUCTEMaMH, OCHOBHBIMU BUAAMU
IPOrpaMMHOr0 OOEecnedeHus JJis pelleHdus Y4yeOHbIX 3aJad MO0 BbIOpaHHOU
crelMaIn3aluy;

HaJINYME MIPEICTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM MHMpE,
0 0a30BBIX MPHUHIMIAX OpPraHU3alUd W (YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH,
00 00ImMX MpUHIIUIIAX Pa3pabOTKHU U (PYHKIIMOHUPOBAHUS MHTEPHET-TIPUIIOKCHHIA;

MOHMMAaHHUE YIrpo3 HHPOPMAIMOHHOW O€30MacHOCTH, HCIOIb30BAHHE METO/IOB
U CPEICTB MPOTUBOACUCTBUA OSTUM Yrpos3aMm, coOJitojieHue Mep O0e30MacHOCTH,
OPEJOTBPAIIAIOIIMX  HE3aKOHHOE  paclpOCTpPAaHEHHE  MEPCOHAIBHBIX  JaHHBIX,
coOmosieHue TpeOOBaHMM TEXHUKH O€30MaCHOCTM U TUTHEHbl IMpU  pabore
C KOMIIBIOTEpaMH U JAPYrMMH KOMIIOHEHTaMU LHU(PPOBOIO OKPYKEHHS, MOHUMaHUE
IIPABOBBIX OCHOB HCIIOJIb30BaHUS KOMITBIOTEPHBIX MpOrpamM, 0a3 JaHHBIX U pabOTHI
B cetu MHTEpHET;

NOHMMAaHWE OCHOBHBIX TPUHIMIIOB  JUCKPETH3AIMHM  PA3TUYHBIX  BHJIOB
uH(dOopMaIKi, yMEHUE ONpeesTh MHPOPMAIIMOHHBIA 00BbEM TEKCTOBBIX, IpaduYECKUX
¥ 3BYKOBBIX JAHHBIX MPH 33JaHHBIX MapaMeTpax AUCKPETU3AlUH, YMEHHUE ONpEeAesiTh
CPEAHIOI0 CKOpPOCTb Mepefauyd JAHHBIX, OLEHUBATh M3MEHEHHWE BpPEMEHHU Iepenayu
IpU U3MEHEHUU WH(OPMAITMOHHOTO 00bEMA TaHHBIX M XapaKTEPUCTHK KaHasa CBS3H,

yMEHHE UCTOIb30BaTh MPHY PEIICHUH 3a7a4 CBOMCTBA MO3ULIMOHHOMN 3aITUCH YHUCEN,
aJITOPUTMA [TOCTPOEHMSI 3aIIMCH YUCIIa B TO3ULIMOHHOIN CUCTEME CUMCIICHUS C 3a/1aHHBIM
OCHOBaHMEM M IIOCTPOEHMS 4YHCJa IO CTPOKE, COJAEpKalledl 3amuch ATOTO YHMCIA
B TO3MIIMOHHOW CHUCTEME CUMCICHHUS C 33JaHHBIM OCHOBAHHMEM, YMEHHUE BBIIOJHATH
apu(MeTHYeCcKUe Onepaluy B HO3UIIMOHHBIX CUCTEMAaX CUMCIICHMUS;

YMEHHE BBITIOTHATH MPE00pa30BaHuUsl TOTUIECKUX BBIPAKEHUH, UCTIONB3YsI 3aKOHBI
anreOpsl JIOTHKH, yMEHHE CTPOUTH JIOTUYECKOE BBIPAKCHHE B JU3BIOHKTHBHON
U KOHBIOHKTHBHOW HOpPMAIbHBIX (opMax MO 3aJaHHOM TabiWIle HCTHUHHOCTH,
UCCIIEZIOBATh 00JIACTh UCTHHHOCTH BBICKA3bIBAHMSI, COACPIKAILIETO MEPEMEHHBIE, peliaTh
HECJIO’KHBIE JIOTUYECKUE YPABHEHUS U CUCTEMBbl YpaBHEHUM;

NOHNMaHue 0a30BBIX ATOPUTMOB 00PAOOTKH YHCIOBOM M TEKCTOBOM MH(OpMaInu
(3amuch yKceN B O3UIIMOHHONW CHCTEME CUMCIICHHUS, HAXOXKICHHE BCEX MPOCTHIX YHCEN
B 3a/IaHHOM JHarna3oHe, 00padoTka MHOTOpa3psAHBIX IIEJIbIX YUCEII, aHaJIU3 CUMBOJIbHBIX
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CTPOK M JPYIHX), aITOPUTMOB IIOUCKA U COPTHUPOBKU, YMEHUE ONPEAEIATh CI0KHOCTD
U3y4aeMbIX B Kypce O0a30BbIX QJITOPUTMOB (CYMMHPOBAaHHE 3JIEMEHTOB MAacCHUBA,
COPTHUPOBKA MaccuBa, NepeOOpHbIE AITOPUTMbI, JBOWYHBIA TOHWCK) W NPUBOIAUTH
IPUMEPBI HECKOJIBKUX AJITOPUTMOB Pa3HOM CII0XKHOCTHU JIJIs1 pELICHUS OAHOW 3a/1auu;

BJIaJICHUE YHUBEPCAIBLHBIM SI3bIKOM ITPOrpaMMHUpPOBaHus BbICOKOTro ypoBHs (Python,
Java, C++, C#), npencraBieHusIMA O 0a30BbIX TUIAX JAHHBIX M CTPYKTYpaxX aHHBIX,
YMEHHE HCIIOJIb30BATh OCHOBHBIE YIPABIIOMINE KOHCTPYKLIUH, YMEHHE OCYILECTBISATh
aHaU3 TMPENJIOKEHHOW TMpOrpaMMbl: ONPENENATh Pe3yJbTaThl PabOThl MPOrpaMMbl
OpU 33JaHHBIX HCXOJHBIX JIaHHBIX, ONpPEAENSATh, MPU KaKUX HCXOAHBIX JaHHBIX
BO3MOXXHO ITOJIYYEHHE YKA3aHHBIX PE3YJIbTATOB, BBISBIATH JAHHBIE, KOTOPHIE MOTYT
npuBecTH K omubke B pabore mporpammsel, (OPMYIUPOBATh IMPEATIOKEHUSI
10 yJIy4UIEHUIO IPOrpaMMHOI0 KOAa;

YMEHUE  CO3[aBaTh  CTPYKTYPUPOBAHHBIE  TEKCTOBBIE  JIOKYMEHTBl U
JEMOHCTPALMOHHbIE MaTepUaibl C HCHOJb30BAHUEM BO3MOYKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEICTB U 00JJAYHBIX CEPBHCOB;

YMEHHE HCIOJB30BaTh JJIEKTPOHHBIC TAaONMIIBI JJISi aHaIW3a, TMPEACTABICHUS
U 00pabOTKM MaHHBIX (BKJIOYAs BBIYMCIECHUE CYMMBI, CPEIHETro apu(pMETHUECKOro,
HauOOJBIIEr0 ¥ HAMMEHBIIETO 3HAYEHUH, pelICHUE YPaBHEHH, BHIOOP ONTHMAIBHOIO
peleHus1, noa00p JMHUYU TPEHa, PELICHUE 3a/1a4 IPOTHO3UPOBAHMUS).

B mporecce u3yuenust kypca undopmatuku yriayonéaHoro ypoBas B 11 kiacce
00 y4JaroIMMUMHUCS OYAyT JOCTUTHYTHI CIACAYIONINE TPEIMETHBIC PE3YIbTATHI:

YMEHHE CTPOMTh HEPAaBHOMEPHBIE  KOJIbI, JIOMYCKAIONIME  OJHO3HAYHOEC
JEKOJIUPOBAHUE COOOIIEHUN (MPEePUKCHBIE KOIbI), UCIOJIb30BATh MPOCTECUIIINE KOIbI,
KOTOPBIC ITO3BOJISIOT OOHAPY)KUBATh W WCIPABIATH OIMIMOKH TPH Tepeaade TaHHBIX,
CTPOUTH KOJ, OOECMEeYMBAIOIINA HAMMEHBIITYI0O BO3MOXHYIO CPEIHIO JUIMHY
COOOIIIEHUS TIPY W3BECTHOW YaCTOTE CUMBOJIOB, MOSICHAThH MPUHIIAITBI pAa0OTHI MPOCTHIX
QITOPUTMOB CXKATHS JAHHBIX;

YMEHHE periaTh alrfOPUTMUIECKUE 33]]a49H, CBSI3aHHbBIE C aHaTu30M rpadoB (3amadu
MOCTPOEHUS ONTUMAJILHOTO IyTH MEXy BEpIIMHAMHU Tpada, ornpeaeneHus KoIMuecTBa
pPa3IMYHBIX MyTEeH MEXAY BEpIIMHAMH OPUEHTHUPOBAHHOTO AalMKIWYECKOoro rpada),
YMEHHE UCTIOIb30BaTh AEPEBhs MIPU aHAIHU3E U MOCTPOCHUU KOJIOB U IS MIPEICTABIICHUS
apu(MEeTHYEeCKUX BBIPAKECHUM, MPHU PEIICHUM 3334 TMOUCKAa U COPTUPOBKU, YMEHHE
CTPOUTH JCPEeBO WTPHI IO 3aJaHHOMY aJTOPUTMY, pa3padaThiBaTh U OOOCHOBBIBATH
BBIUTPBINIHYIO CTPATETHIO UTPHI,

yYMEHHE pa3padaThiBaTh U PeaIr30BBIBATh B BUJIE IIporpaMM 0a30BbIC aJITOPUTMBI,
YMEHHE UCIIOH30BaTh B IPOrpaMMax JTaHHbBIC PA3IMIHBIX TUIIOB C Y4ETOM OTpaHUYCHUN
Ha JMana3oH X BO3MOXKHBIX 3HAYEHUW, MPUMEHSATh MPH PEIICHUH 337a4 CTPYKTYpPHI
JAHHBIX (CIHCKH, CIIOBApU, CTEKU, OUYEPEIH, JEPEBbs), NCIIOIb30BaTh 0a30BbIE ONEpaIuu
CO CTPYKTYpaMu JTaHHBIX, IPUMEHATH CTAaHJAPTHBIE U COOCTBEHHBIE MOATPOTPAMMBI JJISI
00pabOTKHU YWCIIOBBIX JAHHBIX M CHMBOJIHBIX CTPOK, MCIOJb30BaTh MpHU Pa3paboTKe
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nporpaMM OMONMOTEKM TMOANPOrpamMM, 3HaTh (YHKIMOHAJIbHBIE BO3MOXKHOCTHU
WHCTPYMEHTAJIBbHBIX CPEJCTB Cpeabl pPa3pabOTKH, YMEHHE WHCIOIb30BaTh CPENICTBA
OTJQJKH TIPOTpaMM B Cpeae MPOrpaMMHUPOBAHUS, YMEHHE JOKYMEHTHPOBATH
MIPOTPAMMBI;

YMEHHE CO3/1aBaTh BEO-CTPaHULIbI;

BJIQJICHUEC OCHOBHBIMHU CBEJCHHSAMHU O 0a3ax TaHHBIX, UX CTPYKType, CPEACTBax
CO3/1aHusI U pabOThl C HUMH, YMEHHE UCIOJIb30BaTh TaOJUUYHbIE (PENSIMOHHBIE) 0a3bl
JAHHBIX (COCTABJATH 3ampoChl B 0a3ax MaHHBIX, BBITIOJHATH COPTUPOBKY M TIOHWCK
3anuceld B 0asze JaHHBIX, HAMOJHATH pa3paboTaHHyO 0a3y JaHHBIX) W CIPABOYHBIC
CUCTEMBI;

YMEHHE HCIOJIb30BaTh KOMIIBIOTEPHO-MATEMAaTUYECKUE MOJAENMU JUIsl aHalu3a
OOBEKTOB M MPOLECCOB: (HOPMYIUPOBATh II€JIb MOICIUPOBAHUSA, BBINOIHATH aHAIU3
pEe3yNbTaTOB, MOJYYEHHBIX B XOJI€ MOJEIMPOBAHHUSA, OLIEHUBATh COOTBETCTBUE MOJIENIU
MOJICTTUPYEMOMY OOBEKTY WJIM MPOLECCY, MPEACTABIATh PE3yIbTaThl MOJEIUPOBAHUS
B HaIJIS,THOM BH/IC;

YMCHHE OpPTraHU30BBIBAThH JTUYIHOE UH(GOPMAITMOHHOE MIPOCTPAHCTBO
C UCIIOJIb30BAaHUEM PA3IMYHBIX CPEACTB HHU(PPOBBIX TEXHOJOTHH, TOHMMAaHUE
BO3MOXXHOCTEH  IHU(PPOBBIX  CEPBHCOB  T'OCYAAPCTBEHHBIX  YCIAYT, MHGPOBBIX
00pa3oBaTeIbHBIX CEPBHUCOB;

MOHMMAaHUE OCHOBHBIX MPUHIIMIIOB pPaOOThl, BO3MOXXHOCTEW W OrpaHUYCHHUS
MPUMEHEHUS TEXHOJIOTUN NCKYCCTBEHHOTO MHTEJUIEKTA B PA3JIMYHBIX 00JIACTSX, HATMYUE
NPEICTaBICHUNA O Kpyre pemaeMbIX 3aJad MaIllMHHOTO OOydeHus (pacrio3HaBaHHUS,
KJIacCU(PUKAIIMU W TMPOTHO3UPOBAHUSA) HAIMYHUE MPEJCTABICHUN 00 HCIOJIb30BAHUU
WH()OPMAITMOHHBIX TEXHOJIOTHHA B Pa3IMYHBIX PO ECCHOHABHBIX cepax.
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10 KJIACC
HaumeHnoBanue
No KonmuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3ziesoB U TEM [IporpammHoOe conepxkaHue
n/n 4acoB oOy4arommxcs

y4eOHOI0 IIpeIMeTa

Paznen 1. {udpoBasi rpaMOTHOCTD

1.1

Kommnbrorep —
YHHUBEPCAIbHOE
YCTPOUCTBO 00pabOTKHU
JTAHHBIX

6

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

[TpuHITUTIBEI pa0OTH KOMIIBIOTEPOB H
KOMITBIOTEPHBIX CHCTEM. APXUTEKTypa
dbon Helimana. 'apsapockast
apxumexmypa. ABTOMaTHIECKOe

BBIIIOJIHCHHC IIPOIrpaMMBbI ITPOLICCCOPOM.

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

AHaM3UpPOBaTh YCIOBUS
UCITOJIb30BAHUSI KOMIIBIOTEPA U IPYTUX
JOCTYIHBIX KOMITIOHEHTOB IIU(GPOBOTO
OKpPYKEHHS C TOUKH 3pEHUs TpeOOBaHUMN
TEXHUKHU O€30ITaCHOCTU U TUTUECHBI.
OnuceiBaTh COCTaBHBIE YaCTH

Y NPUHIUIBI pa00OThl KOMIIBIOTEPOB,
MOOUJIBHBIX YCTPOUCTB, KOMITBIOTEPHBIX
CUCTEM.

XapakTepu30BaTh KOMITBIOTEPHI Pa3HBIX
MTOKOJICHU M.

Hckate B cetn IHTepHET MHGMOpMAIIHTIO
00 OTEUECTBEHHBIX CIECIHAIINCTAX,
BHECIIINX BKJIaJ B PA3BUTHE
BBIYMCIIUTENBHON TEXHUKHU.

[IpuBoauTh NpUMeEpHI,

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

1M (POBBIC YCTPOKCTBA U UX POJIH

B KOMMYHHKaIUAX. BeTpoeHHbIE
KOMIIbIOTEPbl. MUKPOKOHTPOJLIEPHI.
Po6oTu3npoBaHHbIE IPON3BOICTBA

MOATBEPKIAIOIIME TEHICHIINN PA3BUTHS
BBIYUCIIUTEIBHON TEXHUKH.

[TosICHATB CYIIHOCTh MapauIeIbHbBIX
BbIUHCIICHUH. [IpuBOAUTE IpUMeEpBI
3aj1a4, JJis PeIICHUs] KOTOPBIX
MPUMEHSIOTCS] CYIEPKOMIIBIOTEPHBIE
TEXHOJIOTUU WJIU TEXHOJIOTUHU
pacupenesi€HHbIX BBIYUCICHUN.
XapakTepru3oBaTh POOOTU3UPOBAHHbBIE
MIPOU3BOACTBA, MOOUIIbHBIC ITU(POBLIE
YCTPOKCTBA U UX POJIb B KOMMYHHUKAIUSIX

1.2

[IporpammHuoe
oOecrieueHue

[IporpammHoe obecnieueHue
KOMITBIOTEPOB ¥ KOMITBIOTEPHBIX
cucteM. Buabsl mporpaMmmMHOro
00€eCIeUeHHS U UX Ha3HAUYCHUE.
Oco0eHHOCTH MPOTrPaMMHOTO
obecrieyeHus MOOMIIbHBIX YCTPOMCTB.
[NapannenpHOE IPOrpaMMHUPOBAHHE.
CucreMHOe IporpaMMHoOe o0ecTeueHue.
OnepalroHHbIE CUCTEMBI. Y TUITUTHI.
HpaiiBepbl ycTpoicTB. MHCTAIIIAIAS

U JCMHCTAIUISIUS IPOrPAMMHOTO
oOecreueHUsI.

daiisioBble cUCTEMBI. [IpuHIATIBI
pa3MelieHus: U UMEHOBaHUs (haiijioB

B JoJiroBpeMeHHOM nmamsiTu. [11admons
JUTS OTIMCaHus rpynn Gaiios.

Paborars ¢ rpaguueckum nnrepdericom
ornepauonHoi cuctemsl (OC),
CTaHJIAPTHBIMH U CITY)KECOHBIMU
MPUIIOKEHUSAMU, PailIOBBIMU
MEHE/IKEPAMHU.

CoOTHOCUTD BU[IbI JTUIICH3UH

Ha UCMOJIb30BaHHUE MTPOrPAMMHOI0
obecrieueHus: U NOpsAOK €ro
UCMOJIb30BaHUs U paCpOCTPAHEHMS.
[IpuBOANTH MPUMEPHI NPONIPUETAPHOT O
U CBOOOJHOTO ITPOrPaMMHOI0
oOecrnieyeHus1, MpeIHa3HaYeHHOTO

JUISL pEeIIeHUs] OJTHUX U TeX K€ 3a1ad.
Ha3zpiBaTh OCHOBHBIE PaBOHAPYIIICHHUS,
MMEIOIIHNE MECTO B 00JIacTH
UCIOJIb30BaHUS POTrPAMMHOI0
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3aKkoHOATENBCTBO Poccuiickon
®deneparuu B 00J1aCTH MPOTPaMMHOTO
obecrnieueHust. JIneHsupoBanue
IIPOrpaMMHOT0 00ECIICUCHUS U

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

oOecrneueHns, 1 OTBETCTBEHHOCTh
3a HUX, IPEYCMOTPEHHYIO
3aKOHOAATEILCTBOM PD.
Hpaxkmuueckue padomor*:

1. Uncmannayus u 0euncmaniisiyus
npocpamm

1.3. | KomnbroTepHble ceTu

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

Cucrema JOMEHHBIX UMEH.
Paznenenue IP-cetu Ha noaceTu

C IOMOIIBIO Macok noacereil. CereBoe
aamuHHCcTpupoBanue. [lonyuenue
JIAHHBIX O CETEeBBIX HACTPOHKaX
KoMmbroTepa. [IpoBepka HaIUUUsI CBSA3U

[TosicHSITh TPUHLIUITBI TOCTPOCHUS
KOMITBIOTEPHBIX CETEM.

BrisaBnsaTh ob1iee 1 pa3nuyaus

B OpPraHu3alliy JIOKAJIbHBIX U

r100aIbHBIX KOMIIBIOTCPHBIX CeTel.

[TpuBOoAMTH MpUMEPHI TPOTOKOJIOB
creka TCP/IP ¢ onpenenéHubiMu

(G YHKITUSAMU.
Hcnons30BaTh Macku MmoaceTeEn

11t pazouenust [P-cetu Ha mojaceTH.

[IpuMeHATH MpOrpaMMHOE

pennaraemprit B mporpamme 1o HHPOPMATUKE TIEPEIEHb MPAKTHYECKHX PAOOT SBIAETCA PEKOMEHIATENBHBIM, YIUTENb JEIAET BHIOOP IPOBEIEHH S MPAKTHYECKHUX PAOOT.
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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
OWJIETOB Y TOCTUHMUII.
['ocymapcTBEHHBIE JIEKTPOHHBIE
cepBUCHI U yciyrd. ConuanbHbIE CETH —
OopraHu3aius KOJUJIEKTUBHOTO
B3aMMOJICHCTBUS 1 OOMEHA JaHHBIMH.
CeTeBoil 3THKET: MpaBUIIa MOBEACHUS

B knbeprnpocrpaHcTse. [Ipobiema
MOJIMHHOCTH MOJTY4EHHOU
uHdopmaru. OTKpHITHIE
o0pa3oBaTeIbHbIE PECYPCHI

oOecrieueHue AJis MPOBEPKHU
paboTOCIIOCOOHOCTH CETH.
Ilpakmuueckue padomuwi:

1. Cemesoe admunucmpuposarue

1.4

Nudopmanmonnas
0e301acHOCTh

TexHOreHHbIE U PKOHOMUYECKUE
yrpo3bl, CBSI3aHHBIE C UCIIOJIb30BAaHUEM
UH(GOPMAITMOHHO-KOMM YHUKAIIMOHHBIX
TexHOoJorui. O6mme npodaeMbl 3aUThI
uHpopMau 1 “THHOPMALUOHHOM
6e3onacHocTu. Cpe/icTBa 3alUThI
uH(dOpMaINK B KOMIBIOTEPaX,

XapaKkTepu30BaTh CyUTHOCTh NOHATUN
«uH(popMalnoHHast 0€301aCHOCThY,
«3aluTa UHPOpMaUm».
®opMyIHpOBaTh OCHOBHBIE MPABUIIA
MH()OPMAIIMOHHON O€30MacCHOCTH.
AHanM3upoBaTh 3aKOHOIATEILHYIO
0a3y, Kacaroniyrocsi uHHOPMaIIMOHHON
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KOMIIBIOTEPHBIX CETIX
¥ aBTOMaTU3WPOBAHHBIX
MH(OPMAIIMOHHBIX CUCTEMAX.
[IpaBoBoe oOecrieueHme
uH(}OPMAaIIMOHHON O€30MacCHOCTH.
InekmporHas yugpoeas nOONUCy,
cepmuuyuposanHvle caimol u
OOKYMEHmbl.

[IpenorBpamenue
HECAaHKLIMOHUPOBAHHOI'O JIOCTYIIa

K JJMYHON KOH(HIECHIINATbHON
uH(popmaru, XpaHsuiencs

Ha IIEPCOHAIIBHOM KOMIIBIOTEPE,
MOOUJIbHBIX YCTPOMCTBAX.
BpenoHocHoe nmporpaMmmMHOE
obecrnieyeHune 1 crnocoObl 6OPHOBI C HUM.
AHTUBUPYCHBIC TPOTPAMMBI.
Opranuzanus JJMYHOTO apX1Ba
uHdopmaiu. PesepBHoe KONMMpOBaHUE.
[laponbHas 3amurTa apxusa.
udposanue ganHbIX. CUMMETPUYHbBIE
¥ HECUMMETPHUYHBIE MHUDPHI.

[ pel npocToii 3aMEHBI.

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

0€30MacCHOCTH.

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

[IpenorBpamars
HECAHKI[MOHUPOBAHHBIN JOCTYII
K JTMYHON KOH(PHUAECHINATbHON
uH(pOpMaIUH, XpaHAIIEHCS

Ha MIEPCOHATBHOM KOMIIBIOTEPE,
MOOUIIBHBIX YCTPOMCTBAX.
Ilpakmuueckue pabomoi:

1. Aumueupychnvie npozpammul.
2. lllugpposarnue oannwvix

Hroro no pazneny

24

27



denepanpHas padouas nporpamma | Madopmatika. 10—11 imaccs (yriayOI€HHBIN YPOBEHB)

Paszneua 2. Teopernueckue oCHOBbI HH(GOPMATHKH

2.1

IIpencraBienne
uH(popMaLK
B KOMITBIOTEPE

19

Nudopmanus, qaHHbIE U 3HAHUSL.
HNudopmarimoHHble TpoLecchl

B IIPUPOJIC, TEXHUKE U OOIIECTBE.
HenpepbiBHBIE U AUCKPETHBIE
BEJIMYMHBI U CUTHATBI. He00X01uMOCTh
JTUCKPETU3aUA HHPOPMAITUH,
MIpEAHA3HAYCHHOW 111 XpAHEHUS,
nepeaadyr ¥ 00padOTKH B IIU(POBBIX
CUCTEMAX.

JIBOMYHOE KOOUPOBAHUE.
PaBHOMEpHBIE U HEPAaBHOMEPHBIC KOJIBI.
JlekoupoBaHue COOOIICHUH,
3aMMCaHHBIX C TOMOIIBIO
HEPaBHOMEPHBIX KOJOB. Y cnoBue daHo.
[TocTtpoenne 0THO3HAYHO
JIEKOJIUPYEMBIX KOJIOB C IIOMOIIBIO
nepesa. I pagh An.A. Mapxosa. EnnHutibl
U3MEpEHUs KoJu4yecTBa HHGOPMALIHIH.
AndaBUTHBIN OAXO]T K OLIEHKE
KOJIM4Y€eCTBa HH(OpMAIIUU.

Cucremsbl cuncinenus. Pazsépuyras
3aMKCh LEbIX U JPOOHBIX YHUCEIT

B MMO3UITMOHHOM CUCTEME CUUCIICHUSI.
CBolicTBa MO3UIIMOHHON 3alIMCH YHCIA:
KOJIMYECTBO IIU(p B 3aMucH, Mpu3HaKk
JETMMOCTH YUCiia HA OCHOBAHUE

I1osICHATB CYIIHOCTH NOHATUI
«UH(pOpMALUD», «TAHHBIEY, «3HAHUS.
Pemars 3agaun Ha u3mepeHne
uHpopMaIm, 3aKITII0UEHHON B TEKCTE,
C MO3ULUHU a(haBUTHOTO MOAXO/A

(B peANOI0KEHUU O PABHOM
BEPOSITHOCTH IOSIBJICHUS] CHUMBOJIOB

B TEKCTE).

[TosicHATH HEOOXOIUMOCTD U CYIIHOCTh
IUCKPETU3alUN NIPU XPaHEHUH,
nepeaade U1 00pabOTKe JaHHBIX

C IOMOIIBIO KOMIIBIOTEPOB.
[TpuBOAUTH MPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEPHBIX KoJ10B. KonnpoBaTh
1 JIEKOJIUPOBATH COOOIIICHUS

C MCIOJIb30BAHUEM PAaBHOMEPHBIX

Y HEPABHOMEPHBIX KOJIOB.

Ctpoutb npeduKCHbIE KOJIbI.
KrnaccuduunpoBaTh cucTEMBI
CUUCIICHUSL.

BrINOIHAT CpaBHEHUE YHUCEN,
3aMMCaHHBIX B JBOMYHOM,
BOCBMEPHUYHOM U IIECTHAALATEPUIHON
CHUCTEMAX CUUCIICHUS.

Ocy1ecTBIATh NEPEBOJT YACET MEKTY
JIBOMYHOW, BOCbMEPUYHOMN
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CUCTEMBI CUUCIICHUS. AJITOPUTM
nepeBo/ia 1e0ro yucia u3 P-udHoit
CHUCTEMBI CYUCIICHUS B JIECITUUHYIO.
Anroputm nepeBojia KoHeUHOU P-uaHoM
IpoOH B ACCATUUHYIO. AJTOPUTM
nepeBo/ia 1eI0ro Yucia u3 AeCITUIHON
CHUCTEMBbI CUUCIICHUS B P-UuHYtO.
[lepeBos KOHEUHOM MECATUYHOU IpoOH
B P-uunyro. JIBonuyHasi, BOCbMepuyHas
Y [IECTHAIIATEpUYHAs CUCTEMBI
CUMCJICHUS, CBSI3b MEXKTY HUMH.
Apudmernyueckre onepannu

B ITO3UIIMOHHBIX CUCTEMAaX CUMCJICHUS.
Tpouunas ypasrHogeuleHHas cucmema
cuucaenus. [{eouuHo-oecamuynas
cucmema CHucieHusl.

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

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

KoaupoBanue nzodpaxxennii. Onenka
uH(}OpMaIMOHHOTO 00BEMA
rpa@uYecKuX JaHHBIX TPH 3aJaHHBIX
pa3pelIeHuH U TITyOUHE KOJAUPOBAHUS
uBeta. [[BeToBbie Mosenn. BekTopHOoe

Y TIECTHAIATCPUIHON CHCTEMaMHU
CUHCIICHUS.

BhITIONHATH CIIOKEHHUE U BHIYUTAHUE
YUCEJI, 3aMCAHHBIX B JIBOUYHOM,
BOCBMEPUYHOM U IIECTHAAUATEPUIHOU
CHUCTEMaX CUUCIICHHSI.

Ocy1iecTBIsATh KOJUPOBAHUE TEKCTOBOU
UH(OpPMALIMH C TIOMOIIbIO
KOJIMPOBOYHBIX TAOJIHII.

Omnpenensats nHOOPMAITMOHHBINA 00BEM
TEKCTOBBIX COOOIIEHUI B pa3HBIX
KOJMPOBKaX.

Boraucnsats pa3mep 11BETOBOI NAIUTPHI
0 3HAYCHHUIO0 OMTOBOM TIIyOMHBI 1IBETA.
Omnpenensats pazmMepsl rpaguuecKux
(haiiIoB MPpU U3BECTHBIX PA3PEIICHUU U
TIIyOMHE KOJTUPOBAHUS 1IBETA.
Boruucnsats nHGOpMALIMOHHBIN 00BEM
1u(pOBOM 3BYKO3AIKCH IO YaCTOTE
JTUCKPETU3ALIMHU, TITYyOMHE KOJIUPOBAHUS
Y BPEMEHU 3alTHCH.

Ilpakmuueckue padomoi:

1. uckpemusayus epaguueckou
uHpopmayuu.

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

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

2.2

OcHOBBI anreopbl
JIOTHKHU

14

AnreOpa noruku. [loustue
BbICKa3bIBaHMs. BhICKa3bIBaTENbHbIC
dbopmabl (ipeaukatsl). KBaHTOpHI
CYILIECTBOBAHUS M BCEOOIIIHOCTH.
Jlornueckue onepanuu. TaOaHITbI
HUCTUHHOCTHU. JIOTMUECKHE BhIpAKEHUS.
Jlornueckune TOXXAeCTBA.
Jloka3aTenbCTBO JTOTUUECKUX TOXKIECTB
C TIOMOIIIHIO TAOJIHUI] HCTHHHOCTH.
Jlornueckue onepanuu U onepanuu
HaJl MHO>KECTBAMH.

3aKoHbI aNreOpbl JTOTUKH.
DKBUBAJIEHTHBIE MPEOOPA30BAHUS
JIOTUYECKUX BhIpaxkeHuM. Jlornueckue
YpaBHEHHUS U CUCTEMbI YpaBHEHUM.
Jlornueckue GyHKIUU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOXKHBIX JIOTUUECKUX
(GYHKUMNA OT KOJIMYECTBA apryMEHTOB.
[TonHbIE CUCTEMBI JIOTUYECKHUX

[TpuBOAUTH MPUMEPBI JIEMEHTAPHBIX

U COCTaBHBIX BBICKA3bIBAHUM.
Pa3znuuarh BbICKA3bIBaHUS U HPEIUKATHL.
VY cTanaBaMBaTh CBA3b MEXKIY alnreOpou
JIOTHKHU ¥ T€OpUEH MHOXKECTB.
BrrancnsaTe 3Ha4eHHSI TIOTUYECKUX
BBIPQKCHU C JIOTHYECKUMHU
olepauusMi KOHBIOHKIIUH,
IN3BIOHKIINY, THBEPCUU, UMIUIMKALINY,
HKBHUBAJICHITHH.

[IpoBoaNTh aHANN3 TaOIULl HCTUHHOCTH.
CrpouTth Ta0AMILIBI HCTUHHOCTH
JIOTUYECKUX BBIPAXKECHUH.
OcymiecTBIsATh YKBUBAJICHTHbBIE
npeoOpa3oBaHus JIOTHUYECKUX
BBIPAYKEHUH C UCITOJIb30BAHUEM 3aKOHOB
anreOphl JTIOTUKH.

Ocy1ecTBIATh MOCTPOEHUE
JIOTUYECKOT'0 BBIPAXKEHUS C JaHHON
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(G yHKIUH.

Kanonnueckue Gpopmbl JOrHIECKUX
BbIpakeHU. COBEpILICHHbBIC
JTU3bIOHKTUBHBIE U KOHBIOHKTUBHBIC
HOPMaJIbHBIE (POPMBI, AITTOPUTMBI UX
MOCTPOCHHUS 10 TabJIMIIe UCTUHHOCTH.
Jlornueckue 31EMEHTHI B COCTaBe
koMmnbroTepa. Tpurrep. Cymmarop.
MHoropa3psiaaslii CyMmmaTop.
[TocTpoeHne cxem Ha JIOTHYECKUX
AJIIEMEHTAaX MO 3aJJaHHOMY JIOTHYECKOMY
BBIPAXEHU0. 3aMUCh JJOTUYECKOTO
BBIPKEHUS 110 JIOTUYECKOUN CXEME.
Muxpocxemvl u mexHoao2us ux
npou3800Ccmea

Ta0IUIEe UCTUHHOCTH U €0
YIIPOILLEHHUE.

Pemate npocteie noruueckue
YPaBHEHHS U CUCTEMbI YPaBHEHUI.
XapakTepru30oBaTh JOTUUECKUE
AJIEMEHTHI KOMIIBIOTEPA.

[TosiIcHATH YyCTPOMCTBO CyMMaTopa

U TpUITEpA.

3anucelBaTh JIOTHYECKOE BBIPAKEHUE
IO JIOTUYECKOM CXEME.

Ctpouthb cXeMbl Ha JIOTUYECKHUX
AJIEMEHTAaX 10 33JaHHOMY JIOTUYECKOMY
BBIPAKEHMUIO.

Ilpakmuueckue pabomoi:

1. Ilocmpoenue u ananuz madauy
UCTMUHHOCIU 8 MADJIUYHOM Npoyeccope

2.3

Komnbrorepnas
apudmeTnka

[IpencraBneHne HENbIX YUCEN B TAMSTH
KoMIbloTepa. OrpaHUYEeHHOCTh
JIMara3oHa YKCell MpU OrPaHUYECHUN
KOJIM4ecTBa pa3panos. [lepenonHenue
pa3psAaHON CeTKU. be33HakoBbIE U
3HAKOBBIC JJaHHBIC. 3HAKOBBIN OUT.
JIBOUYHBIN JOMOJHUTEILHBINA KO
OTPHULIATEIbHBIX YHCEIL.

[ToOuTOBBIC JIOTUYECKHUE ONEPALIH.
Jlornueckuii, apupmMeTUIeCcKuii u
nuknaeckuit capury. [ludposanue

[TonydaTts BHyTpEHHEE NPEICTABICHUE
LIEJIBIX U BEIIECTBEHHBIX YUCEN

B [IaMSTU KOMIIBIOTEPA; ONPEAENAThH
110 BHYTPEHHEMY KOAY 3HaY€HHE YHCIIA.
XapakTepu3oBaTh 0€33HaKOBLIE U
3HAKOBBIE JTAHHBIE.

[ToACHATH OPSIAOK BBIMOJHEHUS
apu(PMETHUECKUX Oepanuil ¢ LeIbIMU
Y BEIIECTBEHHBIMH YUCIIAMU

B IIPOLIECCODE.

[IpumeHsTh MOOUTOBBIE JTOTHYECKUE
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C IOMOIIBIO MOOMTOBOM OINepanuu
«uckioygaromiee MJIN».

[IpencraBieHne BEMIECTBEHHBIX YHACEN

B MaMSTH KOMIIbIOTEpA. 3HAvaIas 4acTh
Y MOPSIIOK YKcia. J(uana3oH 3Ha4eHUM
BEIIIECTBEHHBIX uncel. [Ipodiempl
XpaHEHUSI BEILIECTBEHHBIX YHCENI,
CBSI3aHHBIE C OTPAHMYEHHUEM KOJIMYECTBA
pa3psaoB. BeinosiHeHue onepanui

C BEIIICCTBEHHBIMH UHCJIAMHU,
HAKOIUJICHHE OITMOOK IMPY BEIYHCICHUIX

OTIEpAIINH.
XapaKkTepu30BaTh NPECTABICHUE

Y XpaHEHUe B MaMsITH KOMIIBIOTEpa
BEIIECTBEHHBIX YHUCEIL.

[TosICHATH TPUYMHBI HAKOTIJICHUS
OLITNOOK MPH BHIYUCICHUSIX

C BEIIECTBEHHBIMU YHCIIAMHU.
Ilpakmuueckue pabomot:

1. H3yuenue nopaspsono2o MawunHo2o
npeocmasieHus Yeavlx U 6euecmeeHHblX
yucern

Hroro no pazneny

40

Pazgen 3. AiropurMbl 1 IPOrpaMMHUP OBaHHE

3.1

BBenenune
B IPOrPAaMMHUPOBAHUE

16

OmnpeneneHue BO3MOXKHBIX pe3yJIbTaToB
paboThl IPOCTEUILINX AT OPUTMOB
yIPaBJICHUS UCTIOIHUTESMH U
BBIUHCIIUTEIHHBIX aJlTOPUTMOB.
OmnpezneneHne NCXOIHBIX JaHHBIX,

IpU KOTOPBIX aJITOPUTM MOXKET JaTh
TpeOyeMblil pe3ynbTar.

OTanbl peneHus 3aad Ha KOMIbIOTEpE.
HNHcTpymMeHTanbHbIE CpEACTBa:
TPaHCIATOP, OTIAAUUK,
npodpunrpoBiuK. KoMnumsus

Y MHTEpIpETaLUs IPOrpaMM.
BupTtyanbHble MallivHBbI.
HuterpupoBaHHas cpeia pa3paboTKu.

BoIsicHATH pe3ynbTaTr paboThl
aNropuTMa JJisi UCIIOJIHUTENS

MIPU 3aJIaHHBIX UCXOJIHBIX IAHHBIX,
OTpeIEsATh BO3MOXKHBIE UCXOJIHBIC
JAHHBIE JUIsl U3BBECTHOT'O PE3yibTaTa.
[IpuBOOUTE MPUMEPHI ANTOPUTMOB,
CoZIepKalIUX MOCIIEI0BATENbHBIE,
BETBSAIIUECS U [IUKINYECKUE CTPYKTYPHI.
AHaIM3UPOBATh IUKIUYECKUE
QITOPUTMBI 1711 UCTIOJTHUTEJIS.
Briensate 3Tansl penieHus 3a1auu
Ha KOMIIBIOTEPE.

[TOsICHATB CYIIHOCTH BBIIEIEHHBIX
ATaIloB.
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Metoibl OTIaAKH TPOTPAMM.
Hcnonp30BaHue TpacCUPOBOUYHBIX
tabsmil. OTaa0YHBIA BHIBOJ.
[TomaroBoe BbINOJIHEHNE POTrPAMMBI.
Touxku ocranosa. IIpocmoTp 3HaueHUN
MEPEMEHHBIX.

SA3bik porpammupoBanus (Python,
Java, C++, C#). Tunsl 1aHHBIX:
L[EJIOYUCIIEHHBIE, BEIICCTBCHHBIE,
CUMBOJIBHBIE, JJOTHYECKHE. BeTBIEeHUS.

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

[{1KJIBI IO IEPEMEHHOM.
B3anmo3amMeHsIeMOCTh Pa3TUYHbIX
BUJIOB LIMKJIOB. IHBapHUaHT IUKJIA.
CocraBiieHH€ 1IUKJIA C UCIIOJIb30BaHUEM
3apaHee ONPelIEJIEHHOr0 NHBApHUAHTA
IUKJIA.

JlokyMeHTHpOBaHuE MPOrpaMM.
Hcnons30BaHME KOMMEHTAPHUEB.
[ToaroroBka onucaHus NpOrpaMMbl

Y UHCTPYKIIUM JJIS1 OJIh30BaTENS.
AnroputMbl 00pabOTKH HATypaTbHBIX
YHCe, 3alUCaHHBIX B MO3UIIMOHHBIX
CUCTEMaX CUUCIICHUS: pa3OreHue
3aMKCH YKciia Ha OTACNbHbBIC TUDPHI,
HaXO0KJICHHE CYMMbI 1 IPOU3BEACHUS
1idp, HAXOXKJICHUE MaKCUMAJILHON

OTnaXuBaTh MPOTPAMMBI C TTOMOIIHIO
TPaCCUPOBOYHBIX TAOIIHI]

U C UCTIOJIb30BAaHUEM BO3MOXKHOCTEHN
OTJIaTIMKa CPebl TPOTPaMMHUPOBAHUSI.
CocTaBiATh JOKYMEHTAIIUIO

Ha TIPOrpaMMmy.

PaspabarbeiBaTh 1 peam30BbIBATh

Ha SI3BIKE MPOTPAMMHPOBAHHSI
aJITOPUTMBI 00PAOOTKH IEITBIX YHUCEN,
B TOM YHCJIC TIEPEOOPHBIE aITOPUTMBI.
Pa3pabarsiBaTh mporpamMmbl

JU1s1 00paObOTKHU JJAHHBIX, XPAHSAIIUXCS
B TEKCTOBBIX (paiiax.

Ilpakmuueckue padomuwi:

1. Bvioenenue u oopabomxa yughp
Yeno2o YUCia 8 pa3uyHbIX CUCEMAX
CUUCTIEHUSL C UCNOIb30BAHUEM ONEpaAyUlL
YenouUCTIeHHOU apu@dmMemuKu.

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

8 atinax
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(MUHUMATBHOWN) IUQPBHIL.
HaxoxaeHne Bcex MpoCThIX YUCET

B 33JlaHHOM Auana3one. [Ipeacrasienue
4HClia B BUJIe Habopa MPOCThIX
COMHOXUTEJICH. AJTOPUTM OBICTPOTO
BO3BEJICHUS B CTCIICHD.

O6paboTka TaHHBIX, XPAHSIIITUXCS

B (paitmax. TeKCTOBBIE 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
¢bynkuun). Pexypcus. PexypcruBHbie
00BeKTHI (PppakTansl). PexypcuBHbie
MPOLEYPHI ¥ (PYHKITUH.
Hcnonbs3oBaHue cTeka A OpraHu3aiuu
PEKYPCUBHBIX BBI30BOB.

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

Pa30uBaTh 3aauy Ha MO/I3a/1a4U.
OdopMITATh TOTUYECKU LIETOCTHBIE
WJTU TIOBTOpSIOIIHECs pparMeHThI
MporpaMMBbl B BUIE TTOAMPOTrPAMM.
[TOsICHATB CYIIIHOCTh PEKYPCUBHOI'O
aNropuTMa.

HaxomuTs pexypcruBHBIE 00BEKTHI
B OKPYKAIOIIEM MUDE.

Onpenensite pe3ysbTar padoThI

IPOCTOr0 PEKYPCUBHOIO alrOPUTMA.

Hcnonb3oBaTh CTaHAApTHBIE
OMOJIMOTEKU MOANPOrpamMM si3bIKa
MpOrpaMMHPOBAHUS, OMOINOTEKH
CTOPOHHHX ITPOU3BOIUTEIIEH.
[TpyuMeHSTh MOAYIBbHBIN TPUHITUTT
pH pa3pabOTKe MPOTrPaMM.
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Ilpakmuueckue pabomot:

1. Hcnonv3osanue noonpoepamm
CMAaHOapmuol OUbIUOMeKU s3bIKa
NPOSPAMMUPOBAHUSL.

2. Pazpabomka noonpoepamm.

3. PexypcusHuvle noonpozpammol.

4. Mooynbhbiii npuHyun nocmpoeHus
npozpamm

3.3

YucrieHHbIE METOIbI

Yucnennsle MeToibl. TOYHOE U
NpUOMKEHHOE peIIeHUs 3aa4H.
YHucneHHble METObI PEIICHUS
ypaBHEHUI: MeTo iepedopa, METO
MOJIOBUHHOTO AeeHust. [Ipubmmkénnoe
BBIYUCJICHUE JJIUH KPUBBIX.
Brruucnenue miomniaaeit puryp c
MTOMOIIBIO YUCIIEHHBIX METOJ0B (METO/
MPSMOYTOJIbHUKOB, METOJI TPAIICLIH).
[Tonck Makcumyma (MUHUMYMa)
GyHKIIMU OTHOU MMEPEeMEHHON METO0M
TTOJIOBUHHOTI'O JICJICHUS

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

Pa3pabartbiBaTh 1 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. [lpubnusicénnoe sviyucienue OnuH
Kpuswlx u nioujaoeu guayp.

3. llouck maxcumyma (MuHuUMyMa)

@yHKYUU
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3.4 | Anroputmbl 00paboTKH 3) OOpaboTKa CUMBOJIbHBIX JTAHHBIX. Hcnonb30BaTh BCTPOECHHBIE ()YHKIIUH
CUMBOJIbHBIX JTAHHBIX Bcerpoennble GyHKINM SI3bIKA S3bIKa MPOTPaMMHUPOBAHUS
POrpaMMHUPOBAHUS 1711 00PabOTKH TSt 00pabOTKU CUMBOJIBHBIX CTPOK.
CUMBOJIBHBIX CTPOK. AJITOPUTMBI PazpabaTbiBaTh U OTIAQKUBATH
00pabOTKH CUMBOJIBHBIX CTPOK: MPOTPaMMBI, PEATH3YIOIINE TUTIOBBIC
MOJICYET KOJTMYECTBA TOSBICHUIN AJITOPUTMBI 00PaOOTKU CHMBOJIBHBIX
CHUMBOJIa B CTPOKE, pa30MEeHNE CTPOKU JAHHBIX HA BEIOPAHHOM SI3bIKE
Ha CJIOBA MO MPOOETbHBIM CUMBOJIAM, IPOrpaMMHUPOBAHUS.
IIOMCK MOJCTPOKU BHYTPU JaHHOU [IpeobpazoBbIBaTh uncaIa
CTPOKH, 3aMEHa HalJICHHON MOJCTPOKH | B CHMBOJILHYIO CTPOKY U 00paTHO.
Ha JIPYT'yI0 CTPOKY. ['eHepanus Bcex Ilpakmuueckue pabomot:
CJIOB B HEKOTOpOM alipaBuTe, 1. Ilocumeonvuas obpabomrka cmpox.
YIIOBJIETBOPSAIOIINX 33JaHHBIM 2. Obpabomka cmpok
orpanndeHusiM. [Ipeobpa3oBanue uncna | ¢ ucnoavzosanuem QyHKyuil
B CUMBOJIbHYIO CTPOKY ¥ OOpaTHO cmanoapmHou 6ubIUOMeKU A3bIKA
NPOSPAMMUPOBAHUSL.
3. I'enepayus scex cnos,
V0081emBopAIWUX 3A0AHHOM)
VCI08UIO
3.5 | AnroputMbl 00paboOTKH 10 MaccuBsl 1 ociea0BaTEeILHOCTH [TpuBOUTH MPUMEPHI OTHOMEPHBIX

MaCCHUBOB

yuces. Berauciaenne 0000IEHHBIX
XapaKTEPUCTUK JIEMEHTOB MacCHBa
WJIA YUCIIOBOM MOC/IEI0BATEIbHOCTH
(CyMMBI, IPOU3BENIEHHUS, CPETHETO
apu(PMETHIECKOT0, MUHUMAIHHOTO
1 MaKCHMAaJIbHOI'O DJIEMEHTOB,
KOJINYECTBA DJIEMEHTOB,

U IBYMEPHBIX MaCCHUBOB.
[TpuBoaUTH MpUMEPHI 3a/1a4

13 MOBCEAHEBHOM JKU3HH,
MPETOIArarmX UCIOIb30BaHUE
MAacCCHBOB.

PazpabartbiBaTh 1 OTIaXKUBATH
MpOrpaMMBbl, PEATU3YIOIIIUE TUTIOBBIE
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YIOBJIETBOPSIIOIINX 33 JaHHOMY
yCIIOBHUIO0). JIMHENHBIN morck
3aJIaHHOTO 3HAYEHUS B MACCHBE.
CopTupoBKa OJTHOMEPHOTO MACCHUBA.
[TpocThie METOIBI COPTUPOBKH
(MeToq my3bIpbKa, METO BHIOODA,
COPTHPOBKA BCTaBKaMM).
CopTUpOBKa CIAUSHUEM.

beIcTpas copTupOBKa MaccuBa
(asmroput™ QuickSort).

JIBOWYHBIN MTOMCK B OTCOPTUPOBAHHOM
MacCCHBE.

JIByMepHbBIE MAaCCUBBI (MaTpPUIIbI).
Anroputmbl 00pabOTKH JBYMEPHBIX
MAaCCHBOB: 3aIOJTHEHUE IBYMEPHOTO
YHCJIIOBOTO MAaCCUBa MO 331aHHBIM
IIpaBUIIaM, TTOMCK dJIEMEHTA

B IBYMEPHOM MacCHBE,

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

U CTOJIOIIOB IBYMEPHOT'O MacCHBa.
Paszpabomka npoepamm ons pewienus
NPOCMbIX 3A0a4 AHAIU3A OAHHBIX
(ouucmra dannvix, kraccugpurayus,
aHau3 OMKIOHEHULL)

QITOPUTMBI 0OPaOOTKH OJHOMEPHBIX
1 JBYyMEPHBIX MAaCCHBOB, Ha BEIOPAHHOM
SI3BIKE TIPOIPaMMHUPOBAHUS.
Pazpabamuvisams npocpammol

OJis1 peueHus nPOCMulX 3a0a4 aHAIU3A
OQHHDIX.

Ilpakmuueckue pabomoi:

1. 3anonnenue maccusa.

2. Bviuucnenue 0600uénnbix
Xapaxkmepucmux Maccusa (4uciogotl
nocne008ameslbHOCmuL,).

3. Iouck munumanbno2o
(MAKCUMATbHO20) dIIeMEHMA 8 YUCTOBOM
maccuae.

4. Jlunetinwiii nOuck 3a0aHHO20
3Ha4eHus 8 Maccuse.

5. Ilpocmoie memoowl copmuposxu
maccuea.

6. hvicmpas copmupoerka maccued.

7. JIsouunwlii nouck.

8. Obpabomka mampuy.

9. Ananu3z oannvix

Hroro no pazneny

44
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Paznen 4. UndpopMannoHHbIe TEXHOJIOTMH

4.1 | O6paboTKa TEKCTOBBIX 6 TekcToBBIN MPOLIECCOP. PazpabartbiBaTh CTPYKTYpPY JOKYMEHTA.
JTIOKYMEHTOB PenaktupoBanue u ¢popMaTHpOBAHHE. Hcnonb30BaTh CpeicTBa aBTOMATH3AIAH

[TpoBepka opdorpaduu ¥ rpaMMaTHKU. | TIPU CO3JIaHUN JOKYMEHTA.
CpenctBa Moucka U aBTO3aMEHBI [IpumeHsTh npaBuia MUTHPOBAHUS
B TEKCTOBOM IIPOIIECCOPE. HMCTOYHHUKOB ¥ 0(hOpMIICHUS
Hcnons3oBanue cTuiei. OoubmorpaduIECKux CChUIOK.
CTpyKTypupOBaHHbIE TEKCTOBbBIE [IpyHUMAaThH yyacTue B KOJJIEKTUBHOM
TOKyMeHTbl. CHOCKH, OTJIaBJICHHE. paboTe HajJ TOKYMEHTOM.
KonnexktuBHas pabota ¢ fokyMeHTaMH. | BolmonHaTh HAOOp U MPOCTYIO BEPCTKY
HNHCTpYMEHTHI pelieH3u POBaHUS MaTEMaTUYECKUX TEKCTOB.
B TEKCTOBBIX Ipoueccopax. O6naunsie | Ilpakmuueckue paoomot:
cepBuchl. Jlenoas nepenucka. Pedepar. | I. Bépcmka 0okymenmos
[TpaBmia MUTHPOBAHUS UCTOYHUKOB H C MamemMamuyecKumu Qopmynamu.
oopmiieHns1 OudIMOrpaduIecKux 2. MuozcocmpanuuHvle 0OKyMeHmbL.
ccbiiok. OdopMiieHuE CIucKa 3. Konnexmuenas paboma
mutepatypbl. Cmanoapmeol ¢ OOKyMeHmamu
oubmocpaguueckux onucanuil.
3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM
TekcTa. TeXHUYecKue Cpe/icTBA BBOIA
TekcTa. Crelnuain3upoBaHHbIE CPEJICTBA
PEAAKTUPOBAHUS MATEMATUYECKUX
TEKCTOB

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

aHAJIN3a TaHHBIX: TPOTHO3UPOBAHUE,
KJaccudukarus, Kiacrepusanus,
aHaJIN3 OTKJIOHEHUII.

JaHHBIX.
IToscHATh HaA IpUMeEpax
[IOCJIEI0BATENIBHOCTD PELICHUS 3a1a4
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[TocrmeqoBaTEMBPHOCTD PEIICHUS 3a7a9
aHaJIi3a JIaHHBIX: COOP MEPBUYHBIX
JAHHBIX, OYMCTKA U OIIEHKA Ka4eCcTBa
JIAaHHBIX, BEIOOP W/WJIN TTOCTPOCHHE
MOJIENH, MPeoOpa30BaHUE JaHHBIX,
BU3YaJIU3allnsl TaHHBIX, HHTEPIPETALIHSI
pe3ynbTaroB. [IporpamMmmHublie cpeacTBa
U UHTEPHET-CEPBUCHI JIs1 00pabOTKU

W TIPEJICTaBIICHUS JaHHBIX. bonbime
naHHbIe. MamHHOe 00y4YeHue.
HUnmennexmyanvHolil aHaiu3 OAHHUIX.
AHanu3 TaHHBIX C TOMONIBIO
AJIEKTPOHHBIX Tabnuil. Beruucienue
CYMMBI, CpeIHET0 apu(hMeTUIECKOro,
HauOOJBIETr0 (HAMMEHBIIIET0) 3HAYCHUS
nuana3oHa. Beraucienue

ko3 pHUIMEHTa KOPPEISIINH ABYX PSJIOB
naHHbIX. [TocTpoeHne cTon04YaTHIX,
JMHENYaThIX U KPYTOBBIX IHArpaMM.
[TocTpoenue rpadukoB QyHKIIHUA.
[TonOGop nuHWYM TpeH A, pelieHue 3a1aq
MIPOTHO3UPOBAHMSI.

YuciieHHOEe peleHne ypaBHEHU N

C TIOMOIIIbIO TTOA00pa mapameTpa.
OnTuMuzaIms Kak MOUCK HAMITY4IIIEro
pelIeHHs B 33JJaHHBIX YCIIOBHUSX.
[leneBast pyHKIMS, OTPaHUYCHUS.

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

Hcnonb30BaTh COPTUPOBKY M (PHITBTPHI.
Hcnonbp3oBare cpeacTna Ae10BOM
rpaduKy 1JI9 HArJIsTHOTO
IpEICTaBJICHUS JIaHHBIX.

Pemats mpocThie pacy€THbIC U
ONTUMU3AIMOHHBIC 33/1a41 C TIOMOIIHIO
AJIEKTPOHHBIX TAOIUII.

Ilpakmuueckue pabomowi:

1. Ananu3z 0auHvix ¢ NOMOUBIO
IIeKMPOHHBIX MabIUY.

2. Haenaonoe npeocmasnenue
pe3yibmamos Cmamucmuyeckou
0bpabomku OaHHLIX 8 8Ude OUACPAMM
cpeocmeamu pedaKkmopa 31eKmpOoHHbIX
maoauy.

3. I[loo6op nunuu mpenoa,
NPOCHO3UPOBAHUE.

4. Yucnennoe pewenue ypasnenuu

¢ nOMoOWbIo nodbopa napamempa.

5. Pewenue 3a0ay onmumu3ayuu

C NOMOWBIO DJIEKMPOHHBIX MAOIUY
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JlokasibHbIE U TJI00AJIEHBI MUHUMYMBI
neneBoi Gynkiuu. Pemenue 3amau
ONTUMHU3ALUU C TTOMOIIBIO
AIICKTPOHHBIX TAOIHIY

Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136
YACOB IIO ITPOI'PAMME
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11 KJIACC
HanmenoBanue
Ne KommaecTBo OcCHOBHBIE BUJIBI I€ITEIbHOCTH
pa3nesoB U TEM [IporpammHoOe conepxkaHue
n/m 4acoB oOy4arommxcs

y4eOHOI0 IIpeIMeTa

Paznen 1. TeopeTruueckue ocH

OBBbI HH(pOPMATUKH

1.1

Nudopmarus
¥ THPOPMAIIOHHBIC
MPOIIECCHI

10

TeopeTnueckre noaxoabl K OLEHKE
KOJIMY€eCTBa HH(POpMAIIUU.

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

AnroputMm RLE. Anroputm Xaddmana.

Anroput™m LZW. ANTOpUTMBI CKATUA
JTAHHBIX

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

OT MH(OPMAITMOHHOTO 00bEMA TAHHBIX
U XapaKTEPUCTUK KaHaJla CBSI3U.
[IpuynHbBI BOSBHUKHOBEHUS OIIMOOK
pu nepenayde naHHbiX. Kogpl,
MO3BOJISIFOLME OOHAPYKUBATH U
UCIIPABJIATH OIIMOKHU, BO3ZHUKAIOITUE
MIpU Tiepeayde JaHHbIX. PaccrosHue
Xsmmunra. KogupoBanue

XapakTepu30BaTh pa3IMIHbIE
TEOPETHUYECKUE MOAXO0/IbI K OLICHKE
KOoJIM4ecTBa nH(pOpMaIuu.

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

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

Y WCIIpaBJICHUsI OMOOK MpH nepeaade
JAHHBIX C TTIOMOIIbIO
MTOMEX0YCTONYUBBIX KOOB.

[TosiCHATH 3HAYEHUE MMOHSITUI
«CHCTEMA», KIIOACUCTEMAY,
«CUCTEeMHBIN 2 heKT,

«yIpaBIICHUE); 3HAUEHUE 00paTHOU
CBS3U JUIS1 AOCTHXKEHUS LIETTU
YIPaBIICHUS.

Ilpaxkmuueckue padomot.

1. Coicamue OanHbIX C NOMOWBIO
aneopumma RLE.
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¢ moBTOpeHneM OuToB. Kol
X3MMHUHTA.

Cucrembl. KOMITIOHEHTBI CHCTEMBI M IX
B3auMozeiicTBue. CucTeMHbIN 3G dEeKT.
VYpasnenue kak UHPOPMaIMOHHBIN
nporecc. O0paTHas CBS3b

2. Corcamue OaHHBIX ¢ NOMOUWDBIO
aneopumma Xagppmana.

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

4. Ilomexoycmotiuuswle KoOwvl

1.2

MopenupoBanue

Mognenu u moaenupoBanue. Llenb
MOJEIUPOBAHUS. AJTIEKBATHOCTh
MOJIeNTU MOJICTTUPYEMOMY OOBEKTY WU
MPOLIECCY, LIeIM MOJICTIMPOBAHMUS.
dopManuzalus NPUKIAIHBIX 33]1a4.
[IpeacraBieHue pe3yibTaToB
MOJICIMPOBAHUS B BUJE, YIOOHOM

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

['padni. OcHOBHBIEC MOHSTHUS. Bunl
rpadoB. Onucanne rpadoB ¢ MOMOIIHIO
MaTpHI] CMEXHOCTH, BECOBBIX MaTpPHII,
CIIUCKOB CMEXHOCTH. Penienue
AITOPUTMUYECKUX 33]1a4, CBSI3aHHbBIX
C aHaM30M rpadoB (MOCTPOCHUE
ONTUMAJILHOTO TTYTH MEX]TY
BEpIIMHAMU Tpada, onpeeieHne
KOJIMYECTBA PA3IUYHBIX TYTEH MEXY
BEpIIMHAMH OPUEHTUPOBAHHOTO
aIUKJIMYeCcKoro rpada).

[epeBbs. bunapHoe nepeso. JlepeBbs

OnpenensaTs NOHATHS «MOJETbY,
«MOJIETTUPOBAHUEY.
KnaccuduumpoBars moaenu

110 33/IJAaHHOMY OCHOBAHHIO.
OnpenensTe Uelb MOJIETUPOBAHUS

B KOHKPETHOM CJIy4ae.

[TprMeHATh aNropuTMbl HAXOKACHUS
KpaT4alIlnX MyTed MEKy BEpLIMHAMU
OpPUEHTUPOBAHHOIO rpada.
[TpuMeHATH aNrOpUTMBI ONPEAECIICHUS
KOJIMYECTBA PA3IUYHBIX IYTEH MEKIY
BEPIIMHAMHU OPUEHTUPOBAHHOI O
aLIMKJIMYECKOro rpada.

[TprBOIUTH MPUMEPHI UCIIOIB30BAHUS
JIepeBbEB U Ipa)oB NpU ONHUCAHUU
00BEKTOB U MPOIECCOB OKPYKAOIIETO
Mupa.

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

JlaBaTp orpeaeneHue BbIUTPHIIIHON
CTPATETHH.
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noucka. CriocoObl 00Xx0/1a AepeBa.
[IpencraBienue apupMeTHIECKUX
BBIPAKCHUI B BUJIE JICPEBA.
JluckpeTHbIe UTPHI JBYX UTPOKOB

¢ mosiHoM nH(popmanueit. [Toctpoenue
JiepeBa rnepedopa BapuaHTOB, OMMCAHUE
CTpaTeruy UTPhI B TAOIMIHON (popme.
BeIUTpEITITHBIE U TPOUTPHITITHBIC
MO3UIMHU. BBIMTPBIIHBIE CTPATErUU.

CpencrBa HCKYCCTBEHHOI'O MHTEIIEKTA.

CepBHCHI MAIIMHHOTO TIEPEBOAA U
pacIio3HaBaHUs YCTHOW PEYH.
KOrHuTHBHBIE CEPBUCHI.
Nnentudukamus u nouck
M300paXeHUM, pacrio3HaBaHUE JIUII.
Camoo0y4aroniuecs CUCTEMBI.
HcKyCCTBEHHBINM UHTEIIEKT

B KOMIIBIOTEPHBIX UTPaX.
Hcnonp3oBanne METONOB
MCKYCCTBEHHOI'O MHTEIJIEKTa

B 00YYaroIIMX CUCTEMaX.
Hcnosp30BaHne METOA0B
MCKYCCTBEHHOI'O MHTEIJIEKTa

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

OnuceIBaTh BEIMTPHIIIHYIO CTPATETHIO
B 33JJaHHOW UT'POBOM CUTYallUU

B (popme nepeBa uiu B TAOJUYHOMN
dbopme.

[ToSICHATD OHATHUS «UCKYCCTBEHHBIN
WHTEJUIEKT», KMAITUHHOE 00 ydeHUE.
[IpuBOaMTE NIpUMEPHI 33124,
pEIaEMBbIX C IIOMOILBIO
MCKYCCTBEHHOI'O MHTEIIJIEKTA.
Ilpakmuueckue padomot.

1. Ilouck sviuepwiuiHoti cmpame2uu

8 uepe ¢ NOIHOU UHGoOpMayuel.

2. Cpeocmea ucKyccmeenHo2o
UHmMesnneKma

Hroro no pazneny

18
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Pa3znen 2. AiropurmMbl M NpOrpaMMHpP OBaHUE

2.1 | DneMeHTHI TeOpHH 6 dopMan3anys MOHATHUS aJTOPUTMA. [10SICHATH TOHATHSI «BBIYHUCIUTEIbHBIN
QIrOPUTMOB Mammuna TeropuHra kak IIPOLIECCY, CIOKHOCTh AIITOPUTMa,

YHUBEPCAIIbHASI MOJIEJIb BBIYUCIICHUM. «(PHEKTUBHOCTD AT OPUTMAY.
Tesuc Uépua—Thropunra. [TpuBoauTh pumMepsl F3H(PEKTUBHBIX
Mawuna Ilocma. aJIrOPUTMOB.
Hopmanvusie ancopugpmur Mapkosa. CocTaByiATh TPOrpamMMBbl JJIsl MAITUHBI
Aneopummuuecku Hepaspewumole TrropuHra.
3a0auu. 3adaqya ocmanosa. Hcnonvzosams nopmanvvle
Heesosmoorcnocms asmomamuyeckoti anzopugmul Maprosa.
OMIAOKU NPOSPAMM. JlaBaTh OLIEHKY CJIOXKHOCTH U3BECTHBIX
O1neHKa CI0KHOCTU BBIYMCIICHHM. aJITOPUTMOB.
Bpems paboTel 1 00bEM ucnionbdyemoit | Ilpakmuueckue pabomot.
naMsATH, UX 3aBUCUMOCTh OT pazMepa 1. Cocmasnenue npocmoii npoepammul
UCXOAHBIX AaHHBIX. OneHKa ons1 mawiunwvl Toropunea
ACUMITOTUYECKOMN CII0KHOCTH
QITOPUTMOB. AJITOPUTMBI
MMOJIMHOMHAJIBHOM CIIOKHOCTH.
[lepebopubie anroput™mbl. [Ipumepbl
Pa3IMYHBIX AJITOPUTMOB PELLICHUS
OJTHOM 3a/1a4M, KOTOPBIE UMEIOT
Pa3IIMYHYIO CIIOKHOCTh

2.2 | AnropuT™MBbl 28 [Touck OpoCThIX YKCEI B 3aJaHHOM Hcnionbs30BaTh alrOpUTM «PELIETO

U CTPYKTYPBI JaHHBIX

JIAANa30HEe C TOMOIIBIO aIrOpUTMa
«perieTo IpaTocheHar.
MHoropa3psiiHbI€ LIeJIbIE YHCIa,
3aJlauyd JJTUMHHON apu(METUKH.

OparocdeHay i MOMCKa IPOCThIX
YKCEJl B 3aIaHHOM JIMAIla30He.
[TosicHATH TPUHIUIIBI 0OPaOOTKU
MHOTOPA3PSIAHBIX LIEJIBIX YUCEN
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CnoBapu (accoruaTiBHbIE MaCCHUBHI,
OTOOPaKEHUS ). XAI-TaOJIUIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
CJIOBaps /IS 3aJIaHHOTO TEKCTA.
Ananuz mexcma Ha ecmecmeeHHOM
A3vike. Bvloenenue
nociedo8amenbHocCmell no wadloHy.
Pecynapuule evipascenus. Yacmommuulil
AHANIU3.

Creku. AHayi3 NpaBUIILHOCTH
CKOOOUYHOTO BhIpakeHUs. Brruucnenue
apu(PMETHIECKOTO BRIPAKCHHUS,
3alMCaHHOTrO B MOCTPUKCHON hopMme.
Ouepenu. Ucnonb3zoBaHue ouepenu
JUTSI BP€MEHHOT'O XPAHECHUSI TAHHBIX.
Cesasuvie cnucku. Peanuzayusa cmeka u
ouepeou ¢ NOMOUWBIO CEAZHBIX CNUCKOB.
Anroputrmsl Ha rpadax. [locrpoenue
MUHUMaJIBHOTO OCTOBHOT'O JIEpeBa
B3BEIIIEHHOTO CBSI3HOTO
HEOPHEHTUPOBAHHOTO Tpada.

06x00 epacgha 6 enyouny. 06x00 epagha
6 wupury. KonmaecTBo pa3IndHbIX
IIyTEN MEXKy BEPIIMHAMHU
OPUEHTUPOBAHHOTO AIMKINYECKOTO
rpada. Anroputm JlerKcTpol.
Aneopumm Dnotioa—Yopwanna.

U PEaIM30BbIBATH COOTBETCTBYIOIINE
IITOPUTMBI Ha SI3bIKE
pOrpaMMHPOBAHMUSL.

[TpumeHsTh coBapu (acColMaTUBHBIC
MacCHUBBI, OTOOpakeHUs1) B 3a/1a4ax
00pabOTKHU JTaHHBIX.

BpInonHATE IpoCTON aHaIU3 TEKCTa
Ha €CTECTBEHHOM $I3bIKE, B TOM YHUCJIE
C UCIOJIb30BAHUEM PETYIISIPHBIX
BBIPAKCHUM.

[TosiIcHATH IPUHITUTIBEI pAOOTHI CTEKA
U OYepe/id, UCTIONB30BaTh CTEKU

Y O4epein 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
BApUAHTOB U PEILICHUS 3a]a4
ONTUMMU3AIIUH.

Ilpaxkmuueckue padomuwi:

1. Ilouck npocmvix uucen 8 3a0aHHOM
ouanasone.
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[epeBbsi. Peanuzanus nepesa

C TIOMOIIBIO CCBUIOYHBIX CTPYKTYD.
J{BonuHbIie (OMHAPHBIC) IEPEBbS.
[TocTpoenue aepeBa 11t 3aJaHHOTO
apu(PMETHIECKOTO BBIPAKCHUSI.
PexkypcuBHBIC alIrOpuTMBI 00X0/12a
nepesa. Mcmonp3oBaHue cTeka U
odepenu as 00Xoaa aepeBa.
JlunaMudecKkoe mporpaMMHUPOBAHUE
KaK METOJT PEIICHUS 3a7a4 C
COXPAaHEHHEM TIPOMEKYTOTHBIX
pe3ynbTaToB. 3a7a4H, perracMbie ¢
MOMOIIBI0 IMHAMHYECKOTO
MPOrPaMMHPOBAHUS: BEIYUCIICHUE
PEKYPCHUBHBIX (hYHKIIUM, TOACUET
KOJIMYECTBA BapUAHTOB, 33/Ia4l
ONITHUMU3AIAN

2. Peanuzayus evruucnenuu

C MHO20PA3PSOHLIMU YUCTIAMU.

3. llocmpoenue angpasummno-
YaCMoOmMHO20 C108aps OJisl 3A0AHHO20
mexcma.

4. Ananuz mexcma Ha ecCmecmeeHHOM
sA3bIKe.

5. Bviuucnenue apughmemuuecxkozo
8bIPAACEHUS, 3ANUCAHHO20

6 nocmghukcHou gpopme.

6. Ucnonvzoeanue ouepeou.

7. Hcnonv3osanue oepesves

07151 BbIUUCTICHUS APUDMEMUUECKUX
BLIPANCEHU.

8. Bviuucnenue onunvl kpamuatiuie2o
nymu medsncoy sepuuHamu epagpa
(ancopumm Jletikcmpul).

9. Bviyucnenue pekypcusHvix (h)yHKyuti
C NOMOWBIO OUHAMUYECKO2O
NpocPAMMUPOBAHUSL.

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

11. Pewenue 3a0au onmumuzayuu

C NOMOUWBIO OUHAMUYECKO20
NPOCPAMMUPOBAHUS
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2.3 | OcHOBBI OOBEKTHO- 16 [Tousatue 00 0OLEKTHO- [ToACHATH OCHOBHBIE ITPUHITUTIBI
OPUEHTHUPOBAHHOT O OpPUEHTHUPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
IpOrpaMMHUPOBAHUS nporpaMMmupoBanuu. OOBEKTH U pOrpaMMHPOBAHMUSL.

kiaccel. CBOMCTBA M METOJIbI 00BEKTOB. | [IpoekTHpOBaTh M UCIOIH30BAThH
OOBEKTHO-OPUEHTUPOBAHHBIN aHAIM3. | MPOCThIE KIAcChl 00bEKTOB.
Pa3paboTka nmporpamMm Ha OCHOBE [IpoekTrpoBaTh NEpaAPXUU KIIACCOB
O00BEKTHO-OPUEHTUPOBAHHOTO MOAXOA. | JUIsl ONMCAHUS MPEAMETHOU
WNukancynsmus, HacIeq0BaHue, o0JacTH.
HOTUMOPU3M. PazpabateiBaTh IporpamMmsI
Cpenbl ObICTpOI pa3pabOTKu ¢ rpaduueckuM UHTEpPecom.
nporpamm. [IpoektupoBanue N3yuars BTOpOU SI3BIK
uHTepdeiica moab30BaATENS. pOrpaMMHPOBAHUS
Hcnonp30BaHUE TOTOBBIX yIpaBisieMbIX | Ilpakmuueckue pabomol:
AJIEMEHTOB ISl TOCTPOCHHUS 1. Hcnonv3oeanue 20moswix K1accos
uHTepdeiica. 8 npozpamme.
O0630p S3BIKOB MPOTPAMMHUPOBAHUS. 2. Pazpabomka npocmoii npo2pammul
[TonsiTue 0 mapagurmax C UCNOIb308AHUEM KIIACCOS.
pOrpaMMHUpOBaHUs. M3yuenue 3. Paspabomka knacca,
8MOPO20 A3bIKA NPOSDAMMUPOBAHUSL UCNOTIL3YIOWE20 UHKANCYTIAYUIO.
4. Paspabomka uepapxuu Kiaccos.
5. Paspabomxka npozpammoi
¢ epaguueckum unmepgeticom
Htoro mo pazaeny 50
Paznen 3. UnopMannmoHHbIe TEXHOJIOTHA

3.1 | KommbroTepHo- 8 OTanel KOMIIBIOTEPHO- Briienars 3Tansl KOMITBIOTEPHO-
MaTeMaTU4eCKOe MaTeMaTUYECKOr0 MOJIETUPOBAHUSA: MaTeMaTU4ECKOro MOJEIUPOBaHUS
MOJIETUPOBAHKE MOCTAHOBKA 3aJ]auM, pa3paboTka Y PEATM30BBIBATH UX C TOMOIIBIO
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MOZEJH, TECTUPOBAHUE MOJEIIH,
KOMIIbIOTEPHBIN

HKCIIEPUMEHT, aHAJIU3 PE3yJIbTAaTOB
MOZEIUPOBAHMS.

JuckpeTruzanus Ipu MaTeMaTH4eCKOM
MOJIETMPOBAHUU HETIPEPHIBHBIX
npoueccoB. MoaenupoBaHue
JNBW)KEHUS. MoaenupoBaHue
OMOJIOTMYECKUX CUCTEM.
MaremaTnueckue Moaelu

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

O0paboTka pe3yJIbTaToB
sKcriepuMeHTa. MeTo; HaMMEHbBINX
KBaJpaToB. OLEHKA YHCIOBBIX
apaMeTpoOB MOACIUPYEMBIX O0HEKTOB
U 1iporeccoB. BoccraHoBiieHne
3aBUCUMOCTEH I10 PE3yJIbTaTaM
HKCIEPUMEHTA.

BeposgTtHocTHbIE MOaenn. MeToabl
Monte-Kapio. mutannonnoe
MozenrpoBanue. CHCTEMbI MaCCOBOTO
00CTy>KMBaHUS

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

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

Ilpakmuueckue pabombot.

1. Mooenuposanue osudicerusl.

2. Mooenuposanue buonocuueckux
cucmem.

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

ba3sl nanHbpIx

10

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

Ha BBIOOPKY JTAHHBIX. 3aMpOCHI

C mapamMeTpamu. Beraucisempie moss
B 3aIIpocax.

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

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

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

OcyIecTBIATh BBOJ M PEIAKTHPOBAHNE
JTAHHBIX.

OcCyIIecTBIATh COPTUPOBKY, TTOUCK

¥ BBIOOp JTaHHBIX B TOTOBOM 0aze
JTAHHBIX.

dopmMupoBaTh 3aIPOCHI Ha TIOUCK
JAHHBIX B CPEJIC CHUCTEMBI yIIPABIICHUS
0azaMu JTaHHBIX.

VYrpapnars 6a30i JaHHBIX

C TIOMOIIIBIO MPOCTBIX 3aIIPOCOB

Ha s3p1Kke SQL.

[TosicHATh 00J1aCTH TPUMEHEHUS,
JIOCTOMHCTBA U HEIOCTATKH
HEPEISAIMOHHBIX 0a3 JaHHBIX

B CPaBHCHHUH C PEIIAIIMOHHBIMHU.
Ilpakmuueckue pabomoi:

1. Paboma c 2comoeoii 6a3oti OaHHbIX.
2. Pazpabomka mnoecomabauunoi 6a3zvl
OAHHDbIX.

3. 3anpocwvl k MHO2OMAbAUUHOU Oa3e
OaHHbIX.

4. Vnpaenenue 0auHbIMU C NOMOUBIO
sa3zvika SQL
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3.3 | Beb-caiiTs 14 WNuTepuer-ipunoxenus. [lonstue o [1osICHATH TPUHIIUAIIBI TEXHOJIOTUU
CEpBEPHOI M KIMEHTCKOM YacTAX cailTa. | «KJIMEHT — CepBEP» Ha MPUMEPE
TexHomorust «KJIUEHT — CepPBEPY, €& B3aMMO/IeHCcTBUS Opay3epa
JIOCTOMHCTBA U HepocTaTku. OCHOBBI u BeO-cepBepa. Co3naBarh MpoCThie
s3pika HTML u kackagHbix Ta0bJsuI BE0-CTpaHUIIbI, UCTIOJIb3YS S3BIK
ctuneit (CSS). Crenapuu Ha si3bIKE pasmetkn HTML, kackagHbie TaOJIHITBI
JavaScript. ®opmbl Ha BeO-CTpaHHUIIE. CTWJIEH U CLICHAPUU Ha SI3bIKE
Pa3merienne BeO-caiiToB. Yciyra JavaScript. OnuceIBaTh TEXHOJIOTHIO
XOCTUHTA. 3arpy3ka ¢aiaoB Ha CAlT pa3MmenieHus cantoB B cetu HTepHeT.
Ilpakmuueckue pabombot.
1. Cozoanue mexcmosoi
6eb-cmpaHuybl.
2. Coz0anue 6eb-cmparuybl,
sKIIOYAIOUCU MYTbMUMEOULHbLE
00beKmbl (PUCYHKU, 36YKOBbIE OAHHbIE,
8u0eo).
3. Oghopmnenue cmparuyvl ¢ LOMOUBIO
KACKAOHBIX mabauy cmuiell.
4. Ucnonv3osanue cyenapues Ha s3vike
JavaScript
3.4 | KomnprorepHas 8 BBoa n300pakeHuit ¢ HCIOJIb30BaHUEM | BBITIOIHATE 001YyI0 KOPPEKITHIO
rpadguka Pa3IUYHBIX UGPOBBIX YCTPOMCTB U (PPOBBIX N300PAKEHUH.

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

['padmueckuii penakrop. Paspemenue.
Kagpuposanue. VcnipaBinenue

[TprMeHSATh NHCTPYMEHTHI
rpauyecKoro pelakTopa K OTAeIbHBIM
00J1acTAM U300paKEeHUS.

CTpouTbh MHOTOCTIOMHBIE U300PAKEHUS
C UCIOJIb30BAHMEM MAaCOK, TOTOBHUTH
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MepCHeKTUBLI. [ ucrorpamma.
Koppekuus ypoBHE, KOppEKIUs 1IBETA.
Ob6eciBeurBaHUE IIBETHBIX
n3zo6paxenuit. Perymn. Pabota

¢ obmactamu. OUIbTPHI.
MHorocnoiinbie H300paxeHusl.
Tekcrosele ciion. Macka cnos.
Kananel. CoxpaHeHue BbIJICTICHHON
obmactu. [ToAroToBKa MILTFOCTpAITHIA
JU1sl BeO-caliTOB. AHUMHUPOBAHHbBIE
U300pakeHUA.

BekTtopHas rpaduxka. [I[puMUTHBEI.
M3MmeHeHne nopsijika 3JI€MEHTOB.
BripaBHHBaHUE, pacipeaeicHue.
['pynmupoBka. Kpussie. @opmarsl
BEKTOPHBIX PUCYHKOB. Mcrionb30BaHue
KOHTYpPOB. BekTopu3zaliusi pacTpoBbIX
N300paKEHUH.

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

WJUTIOCTPAITAN TSI pa3METICHUS

Ha BeO-caiiTax, co3/1aBaTh
AaHNMHPOBAHHBIE N300PAKCHUSI.
Co31aBaTh BEKTOPHBIC U300pKCHHS
C TIOMOIIIBIO PEAAKTOPA BEKTOPHOM
rpad)MKy WM HHCTPYMEHTOB
TEKCTOBOTO MPOIECCOopa.
Ilpakmuueckue pabomwi:

1. Obpabomxa yugposwvix
gdomoepaghuii (kaopuposarue,
ucnpasieHue nepcneKmugnl, Koppexkyusl
YposHell, KOppeKyus yeema,).

2. Pemywiv yughposwix gpomoepadghuii.
3. Muozeocnoiinvle usoopasicenusi.

4. Anumupogantvie u300parHceHus.

5. Bexmopnas epaghuxa
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3.5 | 3D-monenupoBanue 8 [TpuHIMIIBI TOCTPOEHUS U [TosICHATH MPUHIUIIBI TOCTPOEHUS
pPEOAKTUPOBAHUS TPEXMEPHBIX TPEXMEPHBIX MOJENECH.
Mozaenei. CeTouHble MOJIEIN. BrInonHATH onepanuu no nocTpOSHUIO
Marepuansl. MonenrpoBanue U PEIAKTUPOBAHUIO TPEXMEPHBIX
MCTOYHUKOB ocBelleHus. Kamepsl. Mojienen.
AnnutuBHbIE TeXHOIO0TUU (3D- Pa3merars Ha BUPTyaIbHOU CLIEHE
MIPUHTEPHI). VMCTOYHUKH OCBEILICHUS U KAMEpHI.
[lonsiTHE O BUPTYyaIbHON PEATBHOCTH [IpuBOANTE MPUMEPHI UCITOJIB30BAHMS
Y JIOTIOJIHEHHOW peabHOCTU TE€XHOJIOTUM BUPTYaIbHON
Y JIOITOJTHEHHOW PEATbHOCTH.
Ilpaxkmuueckue padomeoi:
1. Coz0aHue npocmuvix mpéxmepHulix
Mmooenell.
2. Cemounvie mooenu.
3. Penoepune
Hroro no pazaeny 48
PesepBHOE Bpems 20
OBHIEE KOJIMYECTBO 136
YACOB IIO ITPOI'PAMME
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