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OenepanpHas pabouas mporpamma 1o ydeOHoMmy mnpeamery «Mudopmarrkay
(yriyonéHHbIN ypoBeHb) (TIpeaMeTHas obnacts «MatemaTrka u nHbopMaTukay) (nanee
COOTBETCTBEHHO — MporpamMma 1o HH(OpMaTHUKe, WH(OpPMATHKA) BKJIKOYAECT
MOSICHUTENBHYIO 3aMUCKY, COJEpKAaHNE 00yUICHHUsI, INIAHUPYEMbIE Pe3yIbTaThl OCBOCHUS
IporpamMMmsl 10 UH(POPMATHKE, TEMAaTUUECKOE TIIAHUPOBAHNE

Conmepxanne 0Oy4eHHS pacKpbIBaeT COJAEpKaTeJIbHBbIE JUHUH, KOTOPHIC
npeuiaratoTest s 005S3aTeabHOr0 M3y4eHHUs] B KaXJIOM KJlacce Ha YpOBHE CPEIIHEro
o01ero oopa3zoBaHus.

[InaHupyembie pe3yabTaThl OCBOCHHs MPOrPpaMMBI MO WH(GOPMATHKE BKIFOYAIOT
JUYHOCTHBIE, METAlpeIMETHbIE pe3yJabTaThl 3a BECh NEpuoa OOyYeHHUs Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHMs, a TaKXKe MPEAMETHBIE JOCTUXKEHHUS O0y4arollerocs
3a KaXAbli TO 00y4eHUs.

HOACHUTEJIBHAA 3AIIMCKA

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

[Iporpamma no mHoOpMaTHKe Na&T MPEACTABICHUE O IENIAX, OOIIel CTpaTeruu
OOy4eHHMsI, BOCIIUTAHUSI M Pa3BUTHUsS OOYYAIOMIMXCS CPEICTBAMHU Y4eOHOTo MpeameTa
«Mupopmartuka» Ha yriyOJEHHOM YpOBHE, YCTaHABJIMBAET 00s3aTEIbHOE MPEIMETHOE
cofiepKaHue, MpelycCMaTpuBaeT ero CTPyKTypUpPOBAaHUE IO pa3fieliaM U TeMaM Kypca,
OIpeNeNsieT pachlpeielieHue ero mo kinaccaM (TogaM H3y4eHus), AaéT TpUMEpPHOE
pacripeniefieHie y4eOHbIX YaCOB MO0 TEMAaTHYECKUM pa3/ielaM Kypca U PEeKOMEHyEeMYIO
(mMpUMepHYI0) TOCIEeN0BATEIbHOCTh HMX HM3YUYEHHS] C YU4E€TOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKA y4e€OHOIro MpOIEcca, BO3PACTHBIX OCOOEHHOCTEH
00 yJaromuxcs.

[Iporpamma mo uHQOpMaTHKE OMpenensieT KOJIMYECTBEHHbIE M KayeCTBEHHBIC
XapaKTEepUCTUKH Y4eOHOTro Marepuaia A KaKJOro Troja HM3y4eHHs, B TOM YHCIE
JUISL  COJIEP)KATENIbHOTO HAIOJIHEHUSI Pa3HOTrO BHJIa KOHTPOJA (MPOMEXYTOUHOMN
aTTecTali 00y4YalolUuXCs, BCEPOCCHMCKUX MPOBEPOUYHBIX pabOT, ToCyIapCTBEHHOMN
uTOrOBOM  arrectanuu). [lporpaMmma mo wuHbOpMATUKE SIBISIETCS  OCHOBOMU
JUISL COCTABJICHMSI aBTOPCKMX Y4YEOHBIX TMpPOrpaMM U Y4E€OHUKOB, MOYPOUYHOTO
IUTAHUPOBAHUSA Kypca YUUTEIEM.

Nudopmaruka B cpeHem o01ieM o0pa3oBaHUU OTPAKACT:

CYITHOCTh MH(OPMATHUKH KaK HAYYHON TUCIUTUIMHBI, U3y4aroe 3aKOHOMEPHOCTH
NPOTEKaHWsI W  BO3MOXKHOCTH  aBTOMAaTHU3allMi  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 HHGPOPMALUOHHOU
NEeSATENbHOCTH.

Kypc undopmaTuku g ypoBHS CpegHEro oOIIero oOpa3oBaHUs SIBISIETCS
3aBEpLIAIOLIMM 3TAallOM HENpPEepbIBHOM TMOATOTOBKM oOOydaronmmxcsa B 00JacTu
uHbOpMATUKH U HMHPOPMALIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, ONUpaeTcs
Ha cojiepKaHue Kypca HH(OOPMATHKN YPOBHS OCHOBHOT'O OOIIETO 0Opa30BaHUSI U OIBIT
MOCTOSIHHOTO MPUMEHEHUS HH(POPMALMOHHO-KOMMYHHUKAI[MOHHBIX TEXHOJOTHM, NaéT
TEOPETUYECKOE OCMBICIIEHUE, UHTEPIPETAIIMIO 1 0000IIEHNE ATOTO OIbITA.

Pesynbrarel  yrmyOn€HHOro - ypoBHS ~— HM3ydeHUs ~ y4yeOHOro  IpenmMera
«MH(popMaTrKa» OpUEHTUPOBAHBI HAa MOJYyYEHUE KOMIETEHTHOCTEN JUIs MOCIE1YIOIIen
npoeCCUOHANBHON JESITENIbHOCTH KaK B paMKax JaHHOM NpeAMETHON o01acTu, Tak
U B CMEXHBIX C HEH obsacTsx. OHM BKJIIOYAIOT B ce0sl:

OBJIAJICHUE KIIFOUYEBBIMU MOHATUSMU U 3aKOHOMEPHOCTSMHM, Ha KOTOPBIX CTPOUTCS
JaHHasi TpeIMETHas O00JIaCTh, PAClO3HABAHHE COOTBETCTBYIOIIMX MM IPU3HAKOB WU
B3aMMOCBSI3€/, CIIOCOOHOCTh JI€MOHCTPUPOBATH PA3IUYHBIE MOAXOABl K H3YYEHUIO
SBJICHUM, XapaKTePHBIX JUIsl ©3y4aeMOM peIMETHON 00JIacTH;

YMEHHE PEIIATh TUIOBBIE NPAKTUYECKHUE U TEOPETUUECKUE 3aa4M, XAPAKTEPHBIE
JUIS CTIOJIb30BAaHUSI METOJIOB M MHCTPYMEHTapus JaHHOM IPeIMETHON 001acTu;

HaJIM4Ue TPEACTABICHUN O JaHHOW MPEIMETHOM 00JacTH KaK IEeJIOCTHON TEOpUH
(COBOKYMHOCTH TEOPHUI1), OCHOBHBIX CBS3SX CO CMEKHBIMU 00JIACTSIMU 3HAHUM.

B pamkax yrnyOn€HHOro YpOBHS H3y4yeHUs HH(DOpPMATUKH o0OecrneunBaeTcs
LeJICHANpaBJIieHHAs MOATrOTOBKAa OOydaromMxcs K TMPOAOKEHUI0 00pa3oBaHUs
B OpraHmzaiusix  Mpo(EecCHOHAILHOrO  O0pa3oBaHUs 1O  CHEUUAIBHOCTAM,
HEMOCPECTBEHHO CBA3aHHBIM C IIU(PPOBBIMU TEXHOJIOTUSMHU, TAKUM KaK MMPOrpaMMHast
UHXKEeHepHs, uHopMaIMOHHAas  0€30MacHOCTb,  MH(POPMALMOHHBIE  CHCTEMBI
U TEXHOJIOTUHU, MOOUJIbHBIE CUCTEMBI U CETH, OONbIINE JAaHHBIE U MAIIMHHOE O0y4YEeHHE,
INPOMBIIUIEHHBII WHTEPHET BEUIEH, WCKYCCTBEHHBIM HMHTEIUIEKT, TEXHOJOTUHU
OecripoBOAHOM  CBSI3W, POOOTOTEXHUKA, KBAHTOBBIE  TEXHOJIOTMH, CHCTEMBI
pacrpeenéHHOro peecTpa, TEXHOJIOIMH BUPTYAJIbHOM U TOTIOJIHEHHOHN pealbHOCTEN.

OcHoBHas 11e71b u3ydeHus: yueOHoro npeamera « Mapopmaruka» Ha yriryOJnéHHOM
YpOBHE cpefaHero oOuiero oOpa3oBaHMs — O0O€CHEUYeHHE JalbHEUIIEro pa3BUTHUS
MH(}OPMAIIMOHHBIX KOMIETEHIINI 00y4aroIIerocsi, ero TOTOBHOCTH K KU3HH B YCIIOBUSAX
pa3BUBarOLIErocd HWH()OPMAMOHHOIO OOIIECTBA W BO3pACTaOIIEd KOHKYPEHIUU
Ha phIHKE Tpyaa. B cBa3u ¢ 3TuM m3ydeHue uHpopmatuku B 10—11 kimaccax IOMKHO
00eCeumTh:

c(OPMUPOBAHHOCTb MHUPOBO33PEHHS, OCHOBAaHHOIO Ha IIOHMMaHUU  POJH
uH(pOpMaTHKH, HHOOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOIMH B COBPEMEHHOM
OOIIIECTBE;

c(OpMUPOBAHHOCTH OCHOB JIOTHYECKOT0 ¥ aJITOPUTMHYECKOTO MBIIIJICHHUS,
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c(hOpMUPOBAHHOCTh YMEHUHN pa3nuyarh (HakThl U OLIEHKH, CPAaBHUBATH OLICHOYHbBIE
BBIBOJIBI, BHUJETh HX CBSI3b C KPUTEPUSIMU OLECHUBAHHUS M CBA3b KpPUTEPHUEB
C OMNpeleNéHHOM CHCTEMOM IIEHHOCTEHM, MPOBEPSITh HAa JOCTOBEPHOCTH M 0000IIaTh
uH(}OpMaIHIO;

c(OpPMHUPOBAHHOCTh MPEACTABICHUI O BIMAHUM WH(YOPMAIMOHHBIX TEXHOJOTUU
Ha JKM3Hb 4YeJOBEKa B OOIIECTBE, NOHMMAHUE COLHUAIBHOIO, SKOHOMHUYECKOIO,
NOJIMTUYECKOTO, KYJbTYPHOIO, IOPHUAMYECKOr0, MPHUPOJHOrO, 3SPrOHOMHUYECKOTO,
MEAUIMHCKOTO U (PU3HOJIOTHYECKOTO KOHTEKCTOB MH(POPMAIIMOHHBIX TEXHOJIOTUI;

IOPUHATHAE TPABOBBIX M OJTUYECKUX AacClEeKTOB HH(POPMAIIMOHHBIX TEXHOJIOTH,
OCO3HAHHME OTBETCTBEHHOCTU JIOJEH, BOBJECYEHHBIX B CO3JaHHE W HCIIOIb30BaHUE
MH(}OPMAIIMOHHBIX CUCTEM, pacpocTpaHeHue nHpopMaIny;

CO3/IaHKM€ YCJIOBHM Uil pa3BUTHUS HABBIKOB Y4YEOHOM, MPOEKTHOW, HAay4yHO-
UCCIIEIOBATEIbCKOM UM TBOPYECKOW JICSITENIbHOCTH, MOTHBAallUU  OOYYarOIIUXCs
K CAMOPAa3BUTHIO.

B conepxanun yueOHoro mpenmera «WHpopmaTuka» BBIIEISIOTCS YETBIPE
TEMaTUYECKHUX pa3jena.

Paznen «ludpoBas rpaMOTHOCTB» MOCBAIIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB
U JIpYrUX DBJEMEHTOB ULU(PPOBOrO OKPYXKEHUS, BKIIOUas KOMIIBIOTEPHBIE CETH,
UCIOJb30BAaHUIO CPEJICTB ONEPallMOHHOM CcUCTeMbl, pabore B cetu VHTepHer
Y UCIOJIb30BAHNUIO UHTEPHET-CEPBUCOB, MH()OPMAIMOHHON O€301MacHOCTH.

Paznen «Teopernyeckue OCHOBBI MH(POPMATUKHUY BKIIOUAET B CEOS TMOHSITHITHBIN
anmapar  MHQPOPMATHKH, BOIPOCHl  KOJAUPOBaHUS  HMHPOPMALIMM, HW3MEpPEHUs
nH(}OpPMAIIMOHHOTO 00BbEMa NaHHBIX, OCHOBBI aNTeOpbl JIOTMKA W KOMIIbIOTEPHOIO
MO/IEJTMPOBAHMUSI.

Paznen «Anroput™Mbl W NpPOrpaMMHUPOBAHME»  HANpaBIEH Ha pa3BUTHE
AITOPUTMHUYECKOTO MBINUICHUS, pa3pabOTKy aJrOpUTMOB U OLEHKY HUX CIOXHOCTH,
¢bopMupoBaHUE HABBIKOB pealM3allid MPOrpaMM Ha S3bIKaX MPOrpaMMHUpPOBAHUS
BBICOKOI'O YpOBHSI.

Paznen «WupopManmoHHbIE TEXHOIOTUHW» TMOCBAIIEH BOMpPOCaM MPUMEHEHUs
MH(OPMAIIMOHHBIX TEXHOJOTUM, pPEajTu30BaHHBIX B NPHUKIAJAHBIX MPOrPaAMMHBIX
MPOIYKTaX W HWHTEPHET-CEPBUCAaX, B TOM 4YHCIE B 3aJadyax aHajau3a JaHHBIX,
MCIOJIb30BaHUIO 0a3 JAHHBIX U AJIEKTPOHHBIX TAOIMIL 1711 PEIICHUs MPUKIIATHBIX 3a]1a4.

B npuBenéuHom panee conepkaHuu ydeOHoro mnpenmera «MHbopmaruka»
KYPCHUBOM BBIJICJIEHBI JTOMOJHUTEIbHBIE TEMbI, KOTOPbIE HE BXOAAT B 00SA3aTENIbHYIO
nporpaMMmy OOYYE€HUs, HO MOTYT OBITb MNPEAJIOKEHBl IS U3YYEHHUS OTIEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM O0YYaIOIIUMCS.

VY rnyOnéHubIi YPOBEHB U3Y4YCHUS uH(pOpMaTUKU PEKOMEHAYETCS
JUIS ~ TEXHOJOTMYECKOro  mpoduis,  OpPUEHTUPOBAHHOTO  HAa  HHXCHEPHYIO
u uHpOpMAIMOHHYIO Ccdepbl JeATeTbHOCTH. YTIYOJEHHBIM YpOBEHb HU3y4YEHUS
uHDopMaTHKK  OOECHeUnBaeT: TOATOTOBKY  OOYYAIOIIMXCS, OPHUEHTHUPOBAHHBIX
Ha CHENUAIBHOCTH B 00JaCTH HWH(GOPMALMOHHBIX TEXHOJOIMH U HHXECHEPHbIC



OdenepanbHas padouas nmporpamma | MUadopmatuka. 10—11 kmaccsr (yriryO0n€HHBIN ypOBEHB)

CHEIUATBHOCTH, YYaCTHE B IPOECKTHON U UCCIEI0OBATEIbCKOM IS TEIbHOCTH, CBI3aHHON
C COBPEMEHHBIMHU HAMpPaBICHUAMH OTpaciu HHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUM, TOJATOTOBKY K VYYacTHMIO B OJUMIMaAax © cpade EnguHoro
rOCY/IapCTBEHHOI'0 AK3aMeHa 10 HH(POpMaTHUKeE.

[TocnenoBaTenbHOCTh M3YyYEHUS TEM B MPEIENax OJHOrO roja OOy4eHHUS MOXKET
OBITh WM3MEHEHAa MO0 YCMOTPEHUIO YUMTENSl TPHU IOJTOTOBKE padodyel MporpaMMbl
Y [IOYPOYHOT0 TUTAHUPOBAHUS.

OO6m1ee ynco YacoB, PEKOMEHIOBAHHBIX I U3ydeHUsI HQOpMaTuKu — 272 daca:
B 10 knacce — 136 yacoB (4 yaca B Heznenmo), B 11 kimacce — 136 yacoB (4 yaca B HeZIEIO).
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COJEP)KAHUE OGYUEHUS!

10 KJIACC

Hu¢posast rpaMOTHOCTH

TpeboBaHusi TEXHUKH OE30MACHOCTH M TUTHEHBI MPU padOTe C KOMIBIOTEpAaMU U
JPYTUMH KOMITIOHEHTaMU IIU(PPOBOTO OKPYKEHUS.

[TpuHIIUTIEI PaOOTHI KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. APXHUTEKTypa (QoH
Heitmana. [apsapockas apxumexkmypa. ABTOMATHYECKOE BBITIOJHEHHE IMPOTPAMMBbI
nporueccopoM. OnepaTuBHas, TOCTOSHHAA U JOJITOBpEMEHHas naMsiTh. OOMEH JaHHBIMU
¢ nomoltbio uH. KoHTposuiepsl BHEMHUX yCTPOUCTB. [IpsAMON 10CTyn K MaMsATH.

OCHOBHbBIE TEHJICHIIMM Pa3BUTUSI KOMIBIOTEPHBIX TexHosorui. IlapamnenbHbie
BbIYMCIEHUsA. MHoromnpoueccopHbeie cucteMbl. CynepkoMnbroTepbl. PacnpenenéHHbie
BBIYHCIIUTEIHHBIC CHCTEMBI M 00paboTka OOJBIMX MaHHBIX. MoOUIbHBIE ITU(POBHIC
YCTPOWCTBA ©U UX pOJb B KOMMYHHUKalUsSIX. BCTpoeHHbIE  KOMIIBIOTEPHI.
MukpokoHTposuiepsl. POG0oTH3MpOBaHHBIE TPOU3BOJICTRA.

[IporpamMmmHoe obecrieyeHHe KOMIBIOTEPOB U KOMIBIOTEPHBIX CHUCTEM. Bubl
IporpaMMHOro oOecriedeHuss M UX Ha3HadeHue. (OCOOEHHOCTHM MPOrpaMMHOIO
oOecrnieyeHns: MOOWIBbHBIX YCTporcTB. [lapamnensHoe mporpammupoBanue. CUCTEMHOE
nporpaMMHoe obOecrieueHue. OmepaliMoOHHBIE CHUCTEMBI.  YTWIUTHL.  JlpaiiBepbl
yCcTpoicTB. MHCTAIIIALNS U IEUHCTAJUIALIMS IPOrPaMMHOI0 00€CTIEUEHHUS.

@aitnoBeie  cuctembl. [IpuHIMMOB  pa3MmenieHUss W UMEHOBaHUs  (ailioB
B noyiroBpeMeHHoi mamsitu. [llabions! 11st onvcanus rpymnmn ¢aiios.

[Iporpammuoe obecnieuenue. JluleH3UpOBaHME MPOrPAMMHOIO 00eCIIeUeHHUs
u 1udpoBeIXx pecypcoB. IIponpuerapHoe u cBoOOIHOE MporpamMmHOe oOecredeHue.
KoMMepueckoe M HEKOMMEPUECKOE HCIOJIb30BAHUE MMPOTPAMMHOIO OOeCTeueHHUs
u 1udpoBeIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBaeMas 3aKOHOJATEIbCTBOM
Poccuiickon  @epepanuu 32 HENPABOMEPHOE  MCIIOJIB30BAHHUE  IMPOTPAMMHOIO
o0ecreueHus U UQPPOBHIX PeCypPCOB.

[IpuHUMOBI TOCTPOCHUSI U ammapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEl.
Ceresble mpoTokonbl. Cetb MHTEpHET. Anpecanus B cetd MHTepHeT. [IpoTokois! cTeka
TCP/IP. CucreMa 1OMEHHBIX UMEH.

Pasnenenne IP-cetm Ha mojacetm ¢ mnoMomiblo Macok noxacereid. CereBoe
anMuHucTpupoBaHue. llonydeHne maHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpPA.
[IpoBepka Hanmuuusi CBSI3M C y31I0M ceTd. OmnpeleneHue Mapuipyra JIBHXKEHUS
MAKETOB.

Buner  gesrenbHOCTM B CETH HNurepner. CepBucel  HMuTepHera.
['eonndopmarimonaple CUCTEMBI. [ €0JIOKAlIMOHHBIE CEPBUCHI PEATLHOTO BpPEMEHU
(Hampumep, JOKalusi MOOWJIBHBIX  TeJIeOHOB, ONpeAeseHHue 3arpyKeHHOCTH
aBTOMAarucTpaieil), HHTEPHET-TOProBJsi, OPOHUPOBAHKE OMIIETOB U TOCTUHMII.

' Kypcusom BbliesieH MaTepuall, KOTOPbIi He sBJSeTCS 00A3aTeNbHBIM IIPM M3yYEHHM W HE BXOJUT B COJEPIKAHME
IIPOMEXYTOYHOU MJIM UTOIOBOM aTTECTALMU 110 IPEAMETY.
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['ocynmapcTBeHHbIE 3JIEKTPOHHBIE CEpBUCH M yciyrd. ColHualbHble CEeTH —
OpraHu3anysl KOJJIEKTUBHOTO B3aMMOJAEHCTBUS M OOMeHa JaHHbIMU. CEeTeBOM ATHKET:
npaBWwiIa MOBeAEHUs B KuOeprpoctpaHcTBe. [Ipobiema MOMIMHHOCTH MOTYyYEHHOU
uHpopmaiuu. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHUE Yrpo3bl, CBA3AaHHBIE C MCHOJIb30BAaHUEM
MH(}OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHOJNOrui. OOmme npoOdaemMbl 3aliuThl
undopmarn 1 uHPOpMaIMOHHONU Oe3omacHocTU. CpencTBa 3amuThl MHGOPMAIUH
B KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETSAX M aBTOMATH3UPOBAHHBIX WH(OPMAIIMOHHBIX
cucteMax. [IpaBoBoe obOecnedeHue WHOOpPMAIMOHHONW O€30MACHOCTU. IDNEeKMPOHHAS
Yugposas noonucs, cepmupuyuposaHtvle cammsol U OOKYMeHMbL.

[IpenoTBpaiieHrie HECAaHKIIMOHUPOBAHHOT'O JOCTYIA K TMYHON KOH(UIEHIIUATbHOM
uH(dopMaIK, XpaHsIlIeicss Ha MePCOHAILHOM KOMITbIOTEPE, MOOMIIBHBIX YCTPONCTBAX.
BpenonocHoe nporpammHoe o0ecriedeHre 1 Crnocoobl 60pbObl ¢ HUM. AHTUBUPYCHBIE
nporpamMmbl. Opranuszanus JMYHOro apxuBa uHdopmanuu. PesepBHoe KOMMpOBaHUE.
[laponbHas 3amura apxusa.

HudpoBanne ganHbX. CUMMETpUYHBIE U HecuMMeTpuuHble mH@pbl. [udpsr
npoctoit 3amenbl. ludp Lezaps. [ludp Buxenepa. Anroputm mmdpoBanus RSA.
Cmeeanoepaghus.

TeopeTnueckue 0CHOBBI HH(POPMATHKH

Wudopmanus, nanHsle W 3HaHuA. MHGOpMalMOHHBIE MPOLECCH B MPHUPOAE,
TEXHUKE U OOLIECTBE.

HenpepbiBHBIE U AUCKpPETHbIE BEIMYMHBI W curHaibl. HeobxoaumocTsb
JTUCKpeTh3anuu nHdopMaluu, mpeIHa3HauYeHHON I XpaHEeHUs, epeiadyn U 00paboTKu
B U POBBIX CUCTEMAX.

JIBonuHOe KoaHMpoBaHuE. PaBHOMEpPHBIE U HEPABHOMEPHBIE KOMBI. JleKkonupoBaHue
COOOILIEHUI, 3alMMCaHHBIX C TMOMOIIbI0 HEPAaBHOMEPHBIX KOJO0B. YcioBue DaHo.
[locTpoeHre  OAHO3HAYHO  JEKOJUPYEMBIX  KOJOB C  IIOMOIIBIO  JIepeBa.
I'pagh An.A. Mapkosa. Eannuiibl uamMepenusi konuyectBa nHpopManuu. AndaBUTHBINA
MOJIXOJI K OLIEHKE KOJMYEeCTBa MH(MOPMAIIIH.

Cucrempl cuucnenus. Pa3BépHyTas 3amuch ILENbIX W JPOOHBIX YHCEN
B IO3MLUMOHHOW cucteMe cuuciaeHus. CBONCTBA MO3WLIMOHHOM 3allUCH  YHUCHA:
KOJIMYECTBO Iudp B 3allKCH, MPU3HAK JEITMMOCTH YHCIa Ha OCHOBAHHE CHCTEMBbI
CUMCIICHUSA. AJTOPUTM INEPEBOJA LENOro 4uciaa U3 P-UYHOM CHUCTEMBI CUUCICHUS
B JECATUYHYI. AJTOPUTM INE€pPeBOJla KOHEYHOW P-WYHOM nOpoOH B JIECATUYHYIO.
Anroput™m IepeBoAa LEJOro YHCIa U3 JECITUYHONW CUCTEMBI CUUCIIEHHS B P-HUYHYIO.
[lepeBoi KOHEUHOM JecATUYHOM ApoOu B P-uuHyro. /[Bom4Has, BOCbMEpUYHas U
HIECTHA/ILIATEPUYHAsT CHUCTEMbl CUUCIEHUS, CBS3b MEXIYy HUMHU. Apudmerndeckue
oIepalnuy B MO3ULHOHHBIX CUCTEMAX CUMCIEHUA. Tpouunas ypasHoeewenHas cucmema
cuucnenus. /[6ouyHo-0ecimudnas cucmema CHuCiIeHus.

Konuposanue texcroB. KomupoBka ASCIL. OnHobGaliTHbie KOAUpOBKU. CTaHaapT
UNICODE. Koauposka UTF-8. Omnpeneneaue nuHPOPMAIMOHHOTO 00BEMA TEKCTOBBIX
COOOILIEHMIA.
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KoaupoBanue mnzobOpaxenuil. OueHka MHPOPMAIMOHHOIO 00BbEMa rpaduyecKux
JAHHBIX [IPU 33JJaHHBIX pa3pelIeHUH U TITyOMHe KOAUPOBaHUs LiBeTa. L[BeTOBbIE MOETH.
BekTopHoe konupoBanue. ®opmarbel rpapuyeckux ¢ainoB. TpéxmepHas rpaduka.
®pakTanibHas rpapuka.

KonupoBanue 3Byka. OlieHKa HWH(POPMAIIMOHHOTO O0OBEMA 3BYKOBBIX JIAHHBIX
IIPH 33JJaHHBIX YaCTOTE TUCKPETU3ALNYU U Pa3psAIHOCTH KOAUPOBAHMUS.

Anrebpa gnoruku. Ilonsitue BbicKka3biBaHUs. Bpicka3bpiBaTenbHble  (HOPMBI
(mpenukatsl). KBaHTOPBI CyIIeCTBOBaHUS U BCEOOITHOCTH.

Jlornueckue omepauuu. TaOmuubl HCTUHHOCTH. Jlormueckue BbIpaKEHUS.
Jlornueckue ToXxaecTBa. J[OKa3aTeabCTBO JOIMUYECKUX TOXKIECTB C MOMOIIbIO TaOJIHUIL
VCTUHHOCTHU. JIornueckue onepanuy 1 Onepanuy HaJl MHOXECTBAMU.

3aKkoHbl anreOpbl JIOTMKU. OKBHUBAJEHTHBIE IPE0Opa3oBaHUs  JOIMUECKUX
BbIpakeHUN. JIornyeckue ypaBHEHHS U CUCTEMBI YPAaBHEHUIA.

Jlornueckue (QyHKUMU. 3aBUCHUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX
(G yHKIMI OT KoM4ecTBa apryMeHToB. [{oHbIe CUCTEMBI JIOTUYECKUX (YHKITHIA.

Kanonmnueckue GopMbl orndeckux BblpaxkeHuil. CoBepiIeHHbIE TU3bIOHKTHBHbBIC
U KOHBIOHKTHBHBICE HOPMAaJbHBIE ()OPMBI, AITOPUTMBI MX IOCTPOCHUSA MO TaOIHIle
VCTUHHOCTH.

Jlornueckue aneMeHTBl B cocTaBe KoMmmbrorepa. Tpurrep. Cymmarop.
MHoropaspsasaslii  cymmarop. IloctpoeHne c¢xeM Ha JIOTMYECKUX  DJIEMEHTax
0 33JJaHHOMY JIOTMYECKOMY BBIPDAKEHHUIO. 3alUCh JIOTMYECKOTO  BBIPAXKECHUS
10 JIOTUYECKOH cxeMe. Muxkpocxemvl u mexHoi02us ux npou3eo0cmsd.

[IpencraBiieHne LENbIX YACE B TaMTH KOMITbIOTEpa. OTpaHUYEHHOCTh THANa30Ha
yycea NMPU OrPaHUYEHUM KOJIMYECTBA pPa3psiAoB. llepemnosiHeHWE pa3psmgHONW CETKH.
be33HakoBble M 3HAKOBBIC JAaHHBIC. 3HAKOBBIM OUT. /|BOMYHBIM JTOMOJHUTEIBLHBIN KO
OTPULIATEIIbHBIX YUCEIL.

[loOutoBble  normyeckue onepauud. Jlormyeckudt, apupMeTudyeckuii u
nukanaeckuii capuru. LlndpoBanue ¢ moMomip0 TOOUTOBOI OMEepaliy «UCKIIOYAOIIee
NITN».

IIpencraBiieHHE BEIIECTBEHHBIX YMCENl B MaMITH KOMIBIOTEpA. 3HAdallas 4acTb
U TOpsfoK uMcia. Jluanma3oH 3HaueHHMH BEIIECTBEHHBIX 4ucel. [IpoGiembl
XPaHEHUsl BEIIECTBEHHBIX YHCEJl, CBS3AHHBIC C OrPaHUYCHUEM KOJIIMYECTBA PA3PSIOB.
BeimmonHeHnne onepauuMii ¢ BEHIECTBEHHBIMH  YHUCIIAMHU, HAKOIUIEHHE OIIMOOK
IIPU BBIYUCIICHUSX.

AJITOPUTMBI U IPOrPaMMHPOBaHHE

OnpeneneHue BO3MOXHBIX —PE3YJAbTAaTOB PAaOOThl MPOCTEHIIMX aITOPUTMOB
YIIPABJICHUS UCTIOJIHUTEISIMU U BBIYMCIUTENBHBIX aIrOpUTMOB. OTpeiesieHne HCXOIHBIX
JAHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET JIaTh TPeOyeMblil pe3ybTar.

Oranbel pemieHuss 3aJad  Ha KOMIboTepe. VHCTpyMEHTalbHBIE CpENCTBA:
TPAHCIATOP, OTIAAUUK, TPOGUIMPOBIIMK. KOMIUISALMS U UHTEpHpETalus MPOrPaMM.
BupryanbHble MalllvHBL.
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WuterpupoBanHas  cpena  pa3paOoTkd.  MeToapl  OTJIaAKHM  IPOrpamM.
Hcnonb3oBanue TpaccUpoBOUHbIX Tabmun. Ortnanounbiii  BbeiBoA. [lomaroBoe
BBIITOJIHEHUE TTpOrpaMMbl. Touku octaHoBa. [IpocMOTp 3HaYEHN ITEPEMEHHBIX.

A3k mporpammupoBanus  (Python, Java, C++, C#). Tunsl JaHHBIX:
LIEJIOYMCIICHHBIE, BEIIECTBEHHbIE, CHMBOJIbHBIE, Jlornyeckue. BersieHusa. CroxHble
ycnoBus. llukibel ¢ ycnoBuem. lluknbl 1o mnepeMeHHOM. B3anMmo3zameHseMOCTb
pa3MyYHbIX BUJOB IIMKIOB. MHBapuaHT nukiaa. CocTaBieHHE HUKIIA C UCIOJIb30BAHUEM
3apaHee OINpeeIEHHOrO0 HMHBAPUAHTA IIUKJIA.

JloxymenTupoBanue mnporpamm. lcnone3oBaHnue xomMmeHTapueB. lloaroroska
OIHMCAHMSI MPOrpaMMBbl U HTHCTPYKLUU JUISI IOJIb30BaTEIIS.

AnroputmMbl  00paOOTKM HATypajbHBIX YHCEN, 3alMCaHHBIX B TO3WLUOHHBIX
CUCTEMax CYHUCJIEHUs: pa3OMeHue 3alucud 4Yuciaa Ha  OTAeNbHble  LUQPBHI,
HaXOXXJIEHUE CYMMbl M HIpOU3BENEHUS LHUPp, HAXOKACHUE MAKCHUMAJIbHOU
(MPHUMATTBEHOW ) U (PHI.

HaxoxzaeHue Bcex MpOCTBIX YHWCEN B 3aJaHHOM JuanaszoHe. llpeacraBnenue
9yuclia B BHUJE HaOOpa MPOCTBIX COMHOXHUTENEH. ANTOPUTM OBICTPOrO BO3BEACHHS
B CTCIICHb.

OOpaboTka JaHHBIX, XpaHsmuxcs B (ainax. TekcToBble U JBOHYHBIE
¢aiinbl. DaiinoBeie epemMeHHbIe ((aiinoBble ykazatenu). UteHue u3 Qaitna. 3anuch
B (haii.

Pa3buenne 3amaum Ha moazamaun. [logmporpammsl (Tpouenypbl U (DYHKITHHN).
Pexypcusi. PekypcuBHbie 00beKThI ((hpakTaisl). PekypcuBHBIE MpoLieypbl U (yHKITUH.
Hcnonb3oBaHue cTeka AJis OpraHu3aiii peKypCUBHBIX BbI30BOB.

Hcnonb3oBanue  cTaHJapTHOM  OUOJIMOTEKH  si3bIKa  MPOTrPaMMHUPOBAHMS.
[Tonkmouenne OMOIMOTEK MOANPOTpaMM CTOPOHHUX Mpou3BoAMTENeH. MomynbHbIN
IPUHIUI TOCTPOEHHUSI IPOTrpamM.

Yucnennole MeToAbl. ToyHOE W MPHOMMKEHHOE perieHus 3agaun. UncieHHbIe
METOJbl PEUICHUs] YPaBHEHUH: MeETOJ Iepedopa, METOA IOJIOBUHHOIO JEJIECHUS.
[Tpubnn>x€HHOE BBIUMCIIEHNE AJIMH KPUBBIX. BeIuncienue miomaaei Gpuryp ¢ nomMoIsko
YUCJIEHHBIX METO/I0B (METOJl NPAMOYTOJIbHUKOB, MeTOJ Tpareuuii). [lonck Mmakcumyma
(MUHMMYMA) QYHKIIUU OJTHOW MEPEMEHHON METOI0M MOJIOBHHHOTO JACTICHHUS.

OOpaboTka  CUMBOJBHBIX  JaHHBIX.  BcTpoeHHble  (QYHKIUM  sA3BIKA
IpOrpaMMHUpPOBaHUsl Uil OOpabOOTKM CHUMBOJIBHBIX CTPOK. AJTOpUTMBI 00pabOTKU
CHUMBOJIbHBIX CTPOK: MOJCYET KOJMYECTBA MOSBJICHUN CHUMBOJIA B CTPOKE, pa3OueHue
CTPOKH Ha CJIOBA IO MPOOEIbHBIM CUMBOJIaM, TOMCK MOJCTPOKH BHYTPH TAHHOM CTPOKH,
3aMeHa HaWJEHHOW MOJCTPOKHU HA APYTYIO CTpoKy. ['eHepaius Bcex ClIOB B HEKOTOPOM
andaBuTe, YIOBJIECTBOPAIOMIUX 3aJaHHBIM oOrpaHuueHusM. I[IpeoOpa3oBaHue wyucia
B CUMBOJIbHYIO CTPOKY M OOpaTHO.

MaccuBbl M TOCIEIOBAaTENbHOCTH  4Hcel.  Bolumcienue  0000MIEHHBIX
XapaKTEPUCTUK HJIEMEHTOB MacCHMBa WJIM YHUCJIOBOM IOCIEN0BATENbHOCTH (CYyMMBI,
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NPOU3BENCHUS, CpPEAHEro apupMeTUYECKOro, MHUHUMAIBLHOTO M MAaKCHUMaJlbHOTO
AJIEMEHTOB, KOJIMYECTBA SJEMEHTOB, YJIOBJIECTBOPSIOMIUX 3aJlaHHOMY  YCJIOBHIO).
JIMHENHBIN ONCK 3aJJaHHOr0 3HAYEHHUS B MAaCCHBE.

CoptupoBka omHOMEpHOro MaccuBa. IIpocThie MeTOABl COPTUPOBKU (METO.
nmy3bIpbKa, METOJI BBIOOpA, COPTHUPOBKA BcTaBkamu). CopTHpoBKa ciusHueM. beicTpas
coptupoBka MaccuBa (anroputm QuickSort). JIBOWYHBIN TOWCK B OTCOPTHPOBAHHOM
MacCCHBE.

JIBymMepHbIe MacCUBBI (MaTPHUIbl). AITOPUTMBI OOPAaOOTKU JBYMEPHBIX MAaCCHUBOB:
3aITOJTHCHHE JIBYMEPHOTO YHCIIOBOTO MAacCHBA 10 33JIaHHBIM ITPaBHIIaM, ITOMCK AJIEMECHTA
B JIBYMEPDHOM MAaCCHUBE, BBIYHCIICHHEC MaKCUMyMa (MHHUMYyMa) U CYMMBI 3JI€MEHTOB
JBYMEPHOI'O MAacCCHBa, MEPECTaHOBKAa CTPOK U CTOJOLIOB JBYMEPHOIO MAaCCHBA.
Paszpabomka npoepamm ons pewenus npocmeix 3a0ad anamza OarHvlx (ouucmxa
OAHHBIX, KIACCUPUKAYUSL, AHATU3 OMKTOHEHULL).

NudopManoHHbIe TEXHOJIOT MU

TekcroBbiii mnpoueccop. PenakrupoBanue u  ¢opmatupoBanue. IIposepka
opdorpadun u rpammaruxu. CpeacTBa MOKCKa U aBTO3aMEHBI B TEKCTOBOM IIPOLIECCOPE.
Hcnons3oBanue cruiend. CTpyKTYpUPOBAaHHBIE TEKCTOBBIE JOKYMEHTHI. (CHOCKH,
orsaBnenue. KomiekruBHas paborta ¢ JokyMeHTamMu. MIHCTpyMEHTHI peleH3upOBaHuUs
B TEKCTOBBIX mHporeccopax. OoOnaunble cepBuchl. JlemoBass mnepenucka. Pedepar.
[IpaBuna UUTUPOBAHUSI UCTOYHUKOB U OQpopMieHUs OuOnIHorpauyeckux CChUIOK.
OdopmiieHue crnucka JUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TEKCTa.
TexHnueckue cpeacTsa BBoAa Tekcra. Crienuanu3npoBaHHbIE CPEACTBA PEAAKTUPOBAHUS
MaTeMaTU4eCKHX TEKCTOB.

Anam3 paHHbIX. OCHOBHBIE 3aJaud aHaIW3a JaHHBIX: [POTHO3UPOBAHUE,
KJaccuuKalus, KiacTepu3alus, aHaau3 oTKIoHeHul. [locnenoBaTenbHOCTh peleHUs
3aj]a4 aHaJIM3a JaHHbIX: COOp MEPBUYHBIX JaHHBIX, OUUCTKA U OLEHKA KayeCcTBa JaHHbIX,
BbIOOp /WM TIOCTPOCHHE MOJIEIH, peoOpa3oBaHUe JAHHBIX, BU3YyalU3alUsd JaHHbIX,
UHTEpHpeTauus pe3yiabTaToB. IIporpamMMmHbIE CpeACTBA M MHTEPHET-CEPBUCHI
Juis 00paOOTKM U TPEJCTAaBICHUs JaHHBIX. boipinue ganasle. MammHHOe 00y4YeHUE.
HumennekmyanbHolil aHanu3 OAGHHbBIX.

AHanu3 JaHHBIX C IOMOILBIO AIEKTPOHHBIX Ta0IUL. BeIUuciieHne CyMMBI, CPEHETO
apu(pMeTUUEeCKOro, HauOoJbIlero (HaMMEHBIIIET0) 3HAYCHUs Juarna3oHa. Brruucienue
Kod(ppunmeHTa KOppemsiuuM JBYX PSAOB JaHHBIX. [locTpoeHune CTONOYATHIX,
JUHEWYaThIX U KpyroBbIX nuarpamm. [locrpoenue rpadukoB pynkuuii. [londbop nunuun
TPEH/IA, PELICHUE 3a/1a4 TPOrHO3UPOBAHMUS.

YucneHHoe pelieHre ypaBHEHUH ¢ TOMOIIBI0 oa0opa napamerpa. OnTumMusamus
KaK [IOMCK HaWIydlllero peleHus B 3aJaHHbIX ycinoBusXx. lleneBas ¢yHkuus,
orpaHuueHus. JlokanbHble W TJIOOAIBLHBIH MUHUMYMBI LienieBod (yHkuuu. Pemienue
3a71a4 ONTUMM3AINH C TOMOUIBIO AJIEKTPOHHBIX TaOJIHII.

11
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11 KUIACC

Teopernyeckue 0CHOBbI HH(POPMATHKH

Teopernueckue TOAXOABI K OLIGHKE KOJMYecTBa HH(oOpManuu. 3aKkoH
annutuBHocTH uWH(popmarmu. dDopmyna Xapriu. HWHbopMamus U BEpOSTHOCTD.
®opmyia lllenHoHa.

Anroputmsl cxatusi qaHHbiXx. AnroputMm RLE. Anroputm Xadgdmana. Anroputm
LZW. AAaroput™msl CKaTHsi JaHHBIX C MOTEPSIMU. Y MEHbIIIEHUE TJTyOUHBI KOAUPOBAHUS
usetra. OCHOBHBIE Hjaeu anroputMoB cxatus JPEG, MP3.

Cxopoctb nepeaadu JAHHBIX. 3aBUCHUMOCTb BPEMEHHU nepeaadu
OT MH(OPMAIIMOHHOTO 00BbEMA JAHHBIX W XAPaKTEPUCTHUK KaHaua CBs3U. [IpuumHbI
BO3HMKHOBEHUS OIIMOOK MpH nepeaayde AaHHbIX. KoJbl, mo3Bossomre 00Hapy>KuBaTh U
UCIPABIATh OIIMOKM, BO3HUKAIOIIME IpPU Iepejnadye NaHHbIX. PaccrosHue XsMMUHTa.
Konuposanue ¢ nosropenueM 6utoB. Koapl Xommunra.

Cucrempl. KoMnoHeHTBl cucTeMbl U UX B3aumozeiicTBue. CUCTEMHBIA 3(PPEKT.
Ympasnenne kak nHGOpMaImoHHBIN mTporiecc. OOpaTHast CBS3b.

Mopemu u wmonenupoBanue. Llens mopenupoBanus. COOTBETCTBUE MOJEIH
MOJIEIUPYEMOMY OOBEKTY WM TMpoLEecCy, LEead MojenupoBaHus. Popmaiuzanus
MIPUKJIAHBIX 3a7a4.

[IpencraBieHue pe3ylbTaTOB MOJEIMPOBAHMS B BHUJIE, YIOOHOM JUIsl BOCIIPHUSTHS
yesnoBekoM. ['paduueckoe npeacTaBieHUe JaHHBIX (CXEMbI, TaOJIUIlbI, TpaduKn).

I'padbr. OcHoBHBIE OHATHS. Buasl rpadoB. Onucanue rpad)oB ¢ MOMOIIbIO MaTPUIL
CMEXHOCTH, BECOBBIX MaTpHLI, CIINCKOB CMEKHOCTHU. PellleHre alropuTMUIECKUX 3a/1a4,
CBSI3aHHBIX C aHAJIM30M rpadoB (IOCTPOCHHE ONTUMAIBLHOTO MYTH MEXY BEpLIMHAMU
rpada, OmpelelieHHe KOJWYECTBAa  pa3jMYHbIX MyTed  MeXAy  BEpIIMHAMHU
OPHUEHTUPOBAHHOTO AIUKINYECKOro rpada).

HepeBbsa. bunapHoe nepeBo. J[lepeBbss mnoucka. Crocobbl 00xonma jaepesa.
[IpencraBnenue apupmMeTHUECKUX BBIPAXKEHUI B BUAE AepeBa. JAUCKpeTHbIE UTPHI IBYX
UTPOKOB ¢ NosHOM nHpopmanuei. [locrpoenue nepesa nepedopa BapuaHTOB, ONUCAHUE
CTpaTeTuu UTphl B TaOMU4HOU (opMe. BBIMIphHIIHBIE M MPOUTPHIIIHBIE MO3UIIHH.
BBIMTpBIIIHBIE CTPATErUH.

CpeacrBa MCKYCCTBEHHOro HHTe/UIeKTa. (CepBHCH MAaIIMHHOTO —IE€pPEBOA
U pacrio3HaBaHUsi ycTHOM peuu. KorHuTuBHbBIE cepBHUCHL. MneHTudukamus u HOUCK
n300pakeHui, pacrno3HaBanue iuil. CamooOydaromuecs cuUCTeMbl. VcKyccTBEeHHBIN
WHTEJUIEKT B KOMIIBIOTEPHBIX Wrpax. lcmomp30BaHWE METONOB HCKYCCTBEHHOTO
UHTEIUIEKTa B OOydaromux cucreMax. Mcrnoiab3oBaHHE METOJOB HCKYCCTBEHHOTO
UHTENIEKTa B  poOotoTexHuke. Murepner Bemeil. IlepcnexkTuBbl  pa3BUTHSA
KOMITBIOTEPHBIX MHTEIUIEKTyalbHBIX cucTeM. HelipoHHBIE ceTh.

AJNTOpUTMBI U IPOrPaAMMHPOBAHUE
dopmanusanus NOHATHS anroputMma. MammHa ThIOpMHra Kak yHHUBEpCAJIbHAs
Monenb BbluucieHu. Tesuc Yépua—Twropunra. Mawwuna I[locma. Hopmanvhwie

12



®denepanpHas padbouas mporpamma | Madopmatuka. 10—11 xmaccer (yriayOaEHHBINA YPOBEHB)

aneopugmul Mapkosa. Aneopummuuecku Hepaspewumsle 3a0ayu. 3adaia oCmaHosa.
Hego3moorcnocms asmomamuueckol omaaoku npocpamm.

OueHka CI0)KHOCTU BbIUMCIIEeHUN. BpeMs paboThl 1 00BEM HCIIONB3YEMOW MaMSITH,
UX 3aBUCUMOCTB OT pa3Mepa UCXOAHBIX AaHHBIX. OIeHKa aCHMIITOTUYECKOM CII0KHOCTH
aJITOPUTMOB. AJNTOPUTMBI TMOJIMHOMHUANBHON CIOXHOCTH. [lepeOopHble airopUTMBI.
[Iprmepbl pa3nTuyHBIX aITOPUTMOB PELLICHUS OJTHOM 3a/1a4d, KOTOPhIE UMEIOT Pa3IMYHYIO
CJIO)KHOCTb.

[Tonck mpoCTBIX YUCEN B 3a/laHHOM JIMANa30HE C MOMOUIBI0 AITOPUTMA «PELIETO
OparocheHay.

MHoropa3psiiHble 1eJible YUCIia, 331a4u JITUHHONW apu(PMETUKH.

CrnoBapu (acconaTHBHBIE MAcCHUBBI, 0TOOpaykeHus). Xau-Tadnuisl. [loctpoeHue
anaBUTHO-YaCTOTHOT'O CIIOBAps AJIs 3aJJaHHOTO TEKCTa.

Ananuz mexkcma Ha ecmecmeeHHOM s3blKe. Bwidenenue nocaedosamenvrHocmell
no waonony. Peeynapnuvie evipascenus. Yacmomuwiti ananus.

Creku. AHamM3 TOPaBWIBHOCTH  CKOOOYHOrO  BBIp@XEHUsA.  BbruuciieHue
apu(pMETUYECKOrO BBIPAYKEHUS, 3aIIMCAHHOTO B IOCT(OUKCHOM opMe.

Ouepenu. Mcnonp3oBanne ouepenu A1 BpeMEHHOTO XPAaHEHUSI TAHHBIX.

Cesasnvle cnucku. Peanuzayus cmeka u ouepeou ¢ nomMowbio C8:A3HbIX CHUCKOS.

Anroputmbel  Ha rpadax. IlocTpoeHne MUHUMaIBHOTO OCTOBHOTO JepeBa
B3BEIICHHOIO CBSI3HOTO HEOpUEHTUpPOBaHHOrO Tpada. O6x00 epagha 6 2nyouny.
Ob6x00  epagha 6  wupuny.  KomnuecTBO  pa3sauMYHBIX  MyTed  MEXIY
BEpIIMHAMHM OPUEHTUPOBAHHOTO AaIMKJIMYEeCKOro rpada. Anroput™ JIeHKCTpEHIL.
Aneopumm Dnotioa—Yopwanna.

JlepeBbs. Peanmusanuss nepeBa ¢ IMOMOILBIO CCBUIOYHBIX CTPYKTYp. JlBOMYHBIE
(ounapubie) nepeBbda. llocTpoenuwe pgepeBa Ajig  33JaHHOTO  apU(PMETUUYECKOTO
BbIpakeHUs. PexkypcuBHBIE anropuTMbl o0xona jaepeBa. lcmosnb3oBaHHe cTeka HU
ouepeau s 00Xo/a JepeBa.

JluHaMHU4YecKoe MPOrpaMMHUPOBAHHUE KaK METOJl pEUIEHUs 3aJad C COXpaHEHUEM
IIPOMEKYTOYHBIX PpE3yJIbTaTOB. 3aJadyM, pEIIacMble C IIOMOIIBI JAUHAMHYECKOTO
IPOrpaMMHUPOBAHUS: BBIYUCIEHUE PEKYPCUBHBIX (QYHKIMHA, NOACYET KOJIMYECTBA
BapUaHTOB, 331a4l ONTUMHU3ALNH.

[lonsitue 00 OOBEKTHO-OPUEHTHPOBAHHOM  IPOrpaMMUPOBAHUU. (OOBEKTHI
u kiaccel. CBoilcTBAa M MeTOABl O0BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIA aHAIM3.
PazpaboTka mporpaMM Ha  OCHOBE  OOBEKTHO-OPUEHTHPOBAHHOIO  MOJXOA.
Nukancynsuus, HacjaeA0BaHue, TOIUMOPPU3M.

Cpeast  ObicTpoil  pa3paboTku nporpamm. IlpoexktupoBanue wuHTEpdeiica
noJyib3oBaress. Vcronas30BaHHE TOTOBBIX YIPABISEMBIX 3JIEMEHTOB JUIsl TOCTPOCHHUS
uHTepdeiica.

O0630p s3bIKOB MporpaMmupoBanusd. [loHsTHe 0 mapagurMax MPorpaMMHUPOBAHMSL.
H3yuenue emopoco A3vika npocpammupoarusl.
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HNupopmanoHHbIe TEXHOJI0T MU

DTanbl KOMITBIOTEPHO-MATEMATHYECKOTO MOJCITMPOBAHUS: TMOCTAHOBKA 3aJ1a4H,
pa3paboTKa MOJENIU, TECTUPOBAHUE MOJCIH, KOMIBIOTEPHBIA SKCIIEPUMEHT, aHAIU3
PE3YIBTATOB MOJEIUPOBAHUS.

JluckpeTrszanus npu MaTreMaTU4€CKOM MOJICIIMPOBAHUN HEMIPEPBIBHBIX MPOLIECCOB.
MonaenupoBanue JIBH>KEHUS. MonenvpoBanue OMOJIOTHYECKUX CHUCTEM.
MaremaTu4yeckre MOJIETN B 3KOHOMUKE. BbIUMCIUTENBHBIE SKCIIEPUMEHTHI C MOEISIMHU.

O6paboTka pe3yJbTaToB AKCIeprUMeHTa. MeToa HauMeHbINX KBaApaToB. OleHKa
YHUCJIOBBIX MapaMeTpOB MOJACIMPYEMBIX OOBEKTOB U TpoueccoB. BoccraHoBieHue
3aBUCHUMOCTEHN MO PE3yIbTaTaM dKCIIEPUMEHTA.

BepositHOCTHBIE MOJECJIH. MeTtoabl Mounre-Kapio. HNmurtanmonHoe
MoaenupoBanre. CUCTEMbI MAaCCOBOTO 00CTYKUBaHUSI.

TabnuunbIe (pensmuoHHBIC) 0a3bl JaHHBIX. Ta0nwia — MPEACTABICHUE CBEICHHIMA
00 omHOTMHHBEIX OOBekTax. Ilone, 3ammch. Kirou Tabmmipl. Pabora ¢ roroBoi 0a3oi
JMAHHBIX. 3anoiHeHue 0a3bl JaHHbIX. [louck, copTUpoBKa W (uUiIbTparus JaHHBIX.
3anpockl Ha BBIOOPKY MaHHBIX. 3alpockl C IapamMeTpamMu. Berauciasembie MO
B 3aIIpOCaXx.

MHororabmuuHble 0a3bl JaHHBIX. THIBI CBSA3EH Mexay Tabiaunamu. BaenrHui
KJto4. [lenmocTHOCTh 6a3bl JaHHBIX. 3aMpOChl K MHOTOTA0JUYHBIM 0a3aM JaHHBIX.

OcHo6Hble npuHYunsl Hopmaiuzayuu 6a3 oanHvlx. A3eix ynpasenenus oanuvimu SQL.
Co3zoanue npocmulx 3anpocos Ha sizvike SQL Ha 6b100pKY OAHHBIX U3 0OHOU MAOIUYbL.

Hepenayuonunvie 6asvi 0annvix. IKcnepmmusvie cucmembol

HNurepner-ipunoxenus. [loHsTue O cepBEpHOM M KIMEHTCKOM 4YacTsX CauTa.
TexHOIOrust «KJIMEHT — CepBEP», €€ NOCTOMHCTBA U HepocTaTku. OcHOBBI si3bika HTML
u kackaaHbix Tadmui ctuieit (CSS). Cuenapun Ha s3weike JavaScript. @opmbl Ha BeO-
CTpaHHUIIE.

Pa3memenue BeO-caiiToB. Yciyra xoctuHra. 3arpyska (aiijioB Ha CaiT.

BBon wu300pakeHUN C HUCHOJIB30BAaHUEM PA3JIMYHBIX IU(GPOBBIX YCTPOWUCTB
(madpoBbIx (poToanmmapaTroB W MHUKPOCKONOB, BHACOKAMEP, CKAaHEPOB W JPYTUX
ycrpoiictB). ['paduueckuit pemaktop. Paspemenue. Kaapuposanme. Hcmpasienwue
nepcrnekTuBbl. ['ucrorpamma. Koppekius ypoBHeit, koppekuus 1Beta. O6eciBeuynBanme
[BETHBIX M300pakeHuit. Petymb. Paborta ¢ obmactsimu. OUIbTpHL.

Mmuorocnoiineie n300paxkenus. TekcroBele cmou. Macka cnos. Kanambl
Coxpanenue BblIeNeHHOW o6Onactu. [loaroroBka wmocTpanuii Uit BeO-CalTOB.
AHHUMHPOBaHHBIE H300PAKEHUSI.

Bektopnas  rpajguka. IlpumutuBel.  VI3MeHeHHe  moOpsSaKa — 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynnupoBka. Kpusble. @opmarbl BEKTOPHBIX
pucyHkoB. Vcnosib3oBaHue KOHTYpOB. BekTopuzalius pacTpoBbIX H300paKeHHUIA.

[IpuHIMIOBI TOCTPOCHUS U PEIAKTUPOBAHUS TPEXMEpPHBIX Mojaeneld. CeTouHble
Mojien. Marepuansl. MojienipoBaHue HCTOYHUKOB ocBelieHus. Kamepbl. AquTUBHBIC
texHosioruu (3D-npuntepsl). [loHsTHE O BUPTyaldbHON PEATTLHOCTH M JIOMOJHEHHOM
pPEaTBLHOCTH.
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IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI
IO TH®OPMATHUKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbI

JIMYHOCTHBIE PEe3yNbTaThl OTPa)KatOT TOTOBHOCTb M CIIOCOOHOCTH OOYYaroIIHUXCs
PYKOBOACTBOBATHCS chopMUpOBaHHOU BHYTPECHHEHN MO3UIEN JIMYHOCTH,
CUCTEMOW IEHHOCTHBIX OpHEHTAIMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKIICHUM,
COOTBETCTBYIOIINX TpagULIMOHHBIM LIEHHOCTAM POCCUICKOTO ob1iecTna,
pacIIMpEeHUe >KU3HEHHOI'O OIIbITa M OIbITAa ACATEIBHOCTH B IIPOLIECCE peau3aluu
cpeAcTBaMM  y4eOHOrO TNpeAMETa OCHOBHBIX  HAlpaBJICHUN  BOCIUTATEIbHOM
NEATEIIbHOCTH.

1) rpa:kaaHCKOro BOCIMTAHUSA:

OCO3HAaHHUE CBOMX KOHCTUTYIIMOHHBIX IpaB MU OO0S3aHHOCTEH, yBaK€HHE 3aKOHA
U TIPaBOMOPSIKA, COOMIOCHUE OCHOBOITOJATAIONIMX HOPM HH(GOPMAIIMOHHOTO IpaBa
1 nH()OPMAIIMOHHOHN 0€30MMacHOCTH;

FOTOBHOCTh  MPOTUBOCTOSITh  HJICOJIOTHM  DKCTPEMHM3Ma,  HaIMOHAIM3MA,
KceHOPOOUM, JUCKPUMHUHAIIMM 110  COIMAIbHBIM,  PEIUTHO3HBIM,  PaCOBBIM,
HaIlMOHAJILHBIM MPU3HAKaM B BUPTYaJTbHOM IPOCTPAHCTBE;

2) NIATPHOTHYECKOr 0 BOCTIUTAHUSA:

[IEHHOCTHOE OTHOIICHHWE K HCTOPUYECKOMY HACEAuI0, NOCTIKEeHUsM Poccuu
B HayKe, MCKYCCTBE, TEXHOJIOTHUSX, MMOHUMaHWE 3HAYeHUS WH(POPMATHKU KaK HAYKH
B JKU3HU COBPEMEHHOI'0 O0IIECTBA;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHUSI:
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHS;
CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B CETU
HNurepHer;

4) 3cTeTHYECKOr0 BOCIIUTAHMSA:

ACTETUYCCKOE OTHOIICHHE K MHUPY, BKIIFOYAsl 3CTCTHKY HAYYHOI'O M TEXHHUYCCKOTO
TBOPYECTBA;

CIIOCOOHOCTh BOCHPHHHMATh pa3IUIHBIC BUILI HCKYCCTBA, B TOM YHCTC
OCHOBAHHOTO Ha MCIOJIb30BAaHUHN MH(OPMAIIMOHHBIX TEXHOJOTHA;

5) puzuvecKoro BOCIMTAHUS:

c(hOpMUPOBAHHOCTH 37I0POBOTO U 0€30MacCHOr0 00pa3a »U3HH, OTBETCTBEHHOTO
OTHONICHHS K CBOEMY 3JI0POBBIO, B TOM 4YHCJIE 3a CUET COOJIOJIEHUS TPeOOBaHUMU
0€30MacHON DJKCIUTyaTallid  CPEJACTB HMH(POPMAIMOHHBIX M KOMMYHHKAITHOHHBIX
TEXHOJIOT UM,
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6) TPy10BOr0 BOCIIUTAHMS:

FOTOBHOCTh K AaKTHUBHOM JEATEIbHOCTH TEXHOJOTMYECKOM U  COUHUAIBHOU
HaIpaBJI€HHOCTHU, CHOCOOHOCTh WHHUIIMUPOBATH, IUIAHUPOBATH U CaAMOCTOSITEIBHO
BBITIOJIHSTH TaKyI0 ACSTEIbHOCTH;

uHTepec K chepam  mpodeCCHOHANIBHOW  JEATENbHOCTH,  CBSI3aHHBIM
c wuHPOpPMATUKOW, TpPOrpaMMHUpPOBAaHUEM U UH(POPMAIIMOHHBIMU TEXHOJIOTHUSIMH,
OCHOBaHHBIMU Ha JIOCTHXXEHUSIX Hayku HWHOOPMATUKH U HAYYHO-TEXHUUYECKOTO
mporpecca, YMEHHE COBEpIIaTh OCO3HAHHBIM  BBIOOp Oyaymied mpodeccuun
U peaIn30BbIBATh COOCTBEHHBIC )KM3HECHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOPa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKCHUH
BCEM JKHU3HHU,

7) 3K0JOrn4ecKoro BOCIUTAHUS

0CO3HAHHUE TJI00ATBHOT0 XapaKTepa dKOJIOTHYECKUX MTPOOJIeM U MyTe X pelIeHus,
B TOM 4YHCIIE C Yy4€TOM BO3MOXKHOCTEH HHGOPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI O MO3HAHUSA:

c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH, JOCTHKEHHSIM HAyYHO-TEXHMUYECKOro Mporpecca U OOIEeCTBEHHOU
NPAaKTUKH, 33 CUET MOHMMAHMSI PO MH(POPMALMOHHBIX PECYpPCOB, HH(POPMALIMOHHBIX
poLECcCOB U MH(GOPMAIIMOHHBIX TEXHOJOTUUA B YCIOBHSIX IU(POBOM TpaHChopMaluu
MHOTHX c(ep )KU3HU COBPEMEHHOTr0 00IIECTBa;

OCO3HAHME LIEHHOCTHM HAY4YHOM JIESTeIbHOCTH, TOTOBHOCTh OCYILECTBISAThH
MPOEKTHYIO U UCCIIE0BATENIbCKYIO IEITEIbHOCTh MHIMBUIYaTIbHO U B TPYIIIIE.

9) 3MOLMOHAJILHBIH HHTEJJIEKT, TIPEAoaraomui chhOpMUPOBAHHOCTh:

CaMOpETYJIMPOBAaHUS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE NPUHHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CIOCOOHOCTh aIalITUPOBATHCS K SMOIIMOHATLHBIM
W3MEHEHUSIM U TIPOSIBIIATH THOKOCTD, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEH MOTHMBAIIMK, BKIIOYAIONIEH CTPEMJIEHHE K JIOCTHXKCHHUIO 1IEJd
U yCHEexy, ONTUMHU3M, WHULIHATUBHOCTb, YMEHHE JI€MCTBOBATh, HCXOAS W3 CBOUX
BO3MOXKHOCTEH;

SMIIATHH, BKIIOYAIOMIEH CIOCOOHOCTh ITOHMMATh SMOLMOHAILHOE COCTOSHHUE
JIPYTrUX, VYYUTHIBATH €ro TPU OCYILIECTBICHUUM KOMMYHHUKAIUH, CIOCOOHOCTH
K COYYBCTBHUIO U COIEPEKUBAHMUIO;

COIMAIBHBIX HABBIKOB, BKJIIOUYAIOIIUX CIHOCOOHOCTh BBICTPAaWBaTh OTHOIICHUS
C IPYTHMU JIFOJIBMH, 3a00TUTHCS, MPOSIBIIATh HHTEPEC U pa3pemraTh KOHPIUKTHI.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbprare uzyuenus nHOOpPMATHKY Ha YPOBHE CPEAHETO 00IIero oOpa3oBaHUs
y oOyuaromierocsi 6ynyr copMuUpOBaHbI METANPEIMETHBIE PE3yJbTaThl, OTPAKCHHBIC
B YHHBEPCAIBHBIX y4EOHBIX JICHCTBUSAX, @ MMEHHO — ITO3HABATE/IbHBIC YHUBEPCAILHBIE
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y‘Ie6HBIC I[GﬁCTBI/IiI, KOMMYHUKAaTHUBHBIC  YHHUBCPCAJBHBIC y‘Ie6HLIC I[CﬁCTBHH,
PErYLITUBHBIC YHUBCPCAJILHBIC y‘le6HBI€ IIGI>'ICTBI/I}I, COBMCCTHasA ACATCIBbHOCTD.

Ilo3naBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHBbIE eUCTBUS
ba3oBble Joruyeckue 1eMCTBUSA:

CaMOCTOSITeTTLHO (DOPMYITUPOBATh U aKTYaJIU3UPOBAThH MPOOJIEMY, paccMaTpuBaTh
€€ BCECTOPOHHE;

YCTAHABJIMBATh CYIIECTBEHHBIM MNPU3HAK WM OCHOBAHUS JI1 CpPaBHEHHS,
KJ1accuuKaruy u 0000IIeHHUS;

OMPEACIISTh e ACATeIbHOCTH, 3aaBaTh MapaMeTPbl U KPUTEPUU UX JTOCTHUKECHUS,

BBIBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUHS B pACCMAaTPUBAEMBIX SIBICHUSAX;

pa3pabaTbiBaTh IIJIaH pEHICHUS TPOOJIeMBbl € Yy4ETOM aHAIW3a HMMEIOITUXCS
MAaTEPHUATBHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JIEATEIIBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUN NESITENbHOCTH;

KOOPAMHUPOBATh M BBIMOJHATH pabOTy B YCIOBHUSX PEATLHOTO, BUPTYAIBHOTO
¥ KOMOMHUPOBAHHOT'O B3aMMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TP 00JIEM.

ba3oBble ucciie0BaTe/ibCKue AeiicTBHUSA:

BJIQJIETh HaBBIKAMU Y4EOHO-HCCIIEIOBATEIBCKON W MPOCKTHOW JESITEIbHOCTH,
HABbIKaMHU pa3pelieHus mpobieM, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOWCKY METOJIOB PEUICHUsI MPAKTUYECKUX 3aj]lad, MPUMEHEHUIO Pa3IMYHBIX METOJ0B
MO3HAHUS;

OCYIIECCTBIIATH PA3JIMYHBIC BHJIBI ICITCILHOCTH I10 MOJY4EHHUIO HOBOT'O 3HAHHMSI, €T0
WHTEPIPETAIIIU, TTPEOOPA30BAaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YU4COHBIX CHUTYyaIHsIX,
B TOM YHCJIE TIPH CO3JITaHUN Y4ECOHBIX U COIMAIIbHBIX MIPOCKTOB;

dopMHUpOBaTh HAYYHBIA THI MBIIUICHUS, BIAJAETh HAYYHOH TEPMHUHOJIOTHUEH,
KITFOUEBBIMU TTOHSTUSMH U METOAMU;

CTaBUTH U (HOPMYITMPOBATH COOCTBEHHBIE 33/1a41 B 00pa30BaTEILHOMN e TeIhHOCTH
Y )KU3HCHHBIX CUTYAIIHSIX;

BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBS3H U aKTyaJU3UPOBATh 3a/1a9y, BBIIBUTAThH
THITOTE3y €€ PeIIeHUs, HAXOIUTh apryMEHTHI IS J0KAa3aTelIbCTBA CBOMX YTBEPKICHHM,
3aJ1aBaTh MapamMeTpbl U KPUTEPUH PEIICHHUS;

aHAIM3UPOBATH TOJYYEHHBIE B XOJI€ PEUICHUS 3a/1auyd pe3ybTaThl, KPUTHUYECKU
OLICHUBATh UX JJOCTOBEPHOCTh, MPOTHO3UPOBATH U3BMEHEHHUE B HOBBIX YCIIOBHUSX;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHSM, OIICHUBATh IPHOOPETEHHBIN OTIBIT;

OCYILIECTBIISITH LIeJICHAMPABICHHBIN MMOMCK TIEPEHOCa CPEJCTB M CIIOCOOOB ICHCTBUSA
B MPO(eCCUOHATILHYIO CPENY;

yMETh IIEPCHOCHTHh 3HAHUS B II0O3HABATCIBHYIO M MPAKTHYECKYI0 O0JIacTH
KU3HENIeATCITLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;
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BBIABUT'ATh HOBBIC UICH, IIPCJIAraTh OPUTUHAJIBHBIC ITIOAXOAbI 1 PCIICHUA, CTABUTDH
HpO6JICMI:I " 3a1a49i, JOIIYCKAIOMUC aJIbTCPHATHUBHBIC PCIICHU .

Pabora ¢ undgopmanmeii:

BJIaJIETh HaBBIKAMHU TMOJY4YCHHUS HHQPOPMAIMU HU3 HCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJIbHO OCYIIECTBJIATh MOWCK, aHaIM3, CUCTEMATHU3aIMI0 U WHTEPHpPETaIUIO
uHdOpMAIKN Pa3INYHBIX BUIOB U (GOPM MPECTaBICHHUS;

CO3/1aBaTh TEKCTHI B Pa3IMYHBIX opMarax ¢ y4€TOM Ha3HAuYCHHS WHGOOpMAINH
U [IEJICBOM ayIMTOPHH, BEIOMpAst ONITHMAITbHYIO (hOpMY ITPEACTABICHUS M BU3yaIH3alliH;

OIICHMBATh JIOCTOBEPHOCTh, JISTHTHMHOCTh WH(MOpPMAIuu, €€ COOTBETCTBHE
MIPABOBBIM M MOPAJIbHO-3THYCCKUM HOPMaM;

UCIOJIb30BaTh CPEACTBA MHMOPMALMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTUN
B pENICHWM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX ¥ OpPraHM3AIlMOHHBIX  3aj]a4
C coOmoneHneM TpeOOBaHUN JPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI,
pecypcocOepeXeHusi, TPABOBBIX U OTHYECKUX HOPM, HOPM HH(POPMAITMOHHOU
0e30MacHOCTH;

BJIaJIETh HABBIKAMU PACIO3HABAHUS W 3alIUTHl UHPOpPMAIUMU, UHPOPMAIMOHHON
0€30MMacHOCTH JTUYHOCTH.

KoMMmyHHKAaTHBHbIE YHUBEPCAJIbHbIE Y4eOHBIE JeHCTBHS
OoOmenue:

OCYIIECTBIIATh KOMMYHHKAIIMHM BO BCeX chepax KU3HH,

pacrio3HaBaTh  HeBepOaJdbHBIE cpeAcTBa  OOIICHHS, IOHMMaTh 3HAYCHHE
COIIMATBHBIX 3HAKOB, PACIO3HABATH MPEANOCHIIKH KOH(PIUKTHBIX CUTYallMi U CMSATYATh
KOH(DJTUKTBHI;

BJIAJICTH Pa3IMYHBIMU cnocobaMu o0IIeHus u B3aHMOJICHCTBUS,
apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMTYaTh KOH(DJIUKTHBIC CUTYaIIHH;

Pa3BEPHYTO U JIOTUYHO MU3JIaraTh CBOKO TOUKY 3PEHUS C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

CoBmecTHas 1eATEJIbHOCTD:

NOHUMATh M WCIOJIb30BaTh IIPEUMYIIECTBA KOMAHJIHOW W WHAUBUYaJIbHON
paboTHI;

BBIOMpPATh TEMATUKY U METOJIbI COBMECTHBIX JIEUCTBUN C y4ETOM OOIINX UHTEPECOB
Y BO3MOYKHOCTEH Ka)J0r0 YieHa KOJUIEKTUBA,

MPUHUMATh LIEJTM COBMECTHOM JESITENIbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH
JIEUCTBUSI MO UX JOCTUKEHUIO: COCTABJISITH IIJIaH ICMCTBUM, PACIPEAEIATh POJIU C YYETOM
MHEHUI YYaCTHUKOB, 0OCYXIaTh PE3yJbTaThl COBMECTHOM PabOTHI;

OIICHMBATh Kaue€CTBO CBOETO BKJIAJa M KaXJOr0 y4aCTHHKA KOMAaHJIbI B OOIIHii
PE3yJIbTAT IO pa3padoTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBbIE MPOEKTHI, OIIEHWBAThb UJEU C T[O3UIMA HOBU3HHBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;
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OCYIICCTBILATH ITO3UTHUBHOC CTPATCIHYCCKOC ITOBCACHUC B PA3JIMYHBIX CUTYAIUAX,
IMPOABJIAATbL TBOPYCCTBO U B006pa)K€HI/IC, OBITH HMHHUIIHAaTUBHBIM.

PerynsiTuBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

CaMOCTOSITEJIbHO ~ OCYHIECTBIISITh  [MO3HABATENBHYIO JICSITEIbHOCTh, BBISIBIISITH
npoOJieMbl, CTaBUTh W (OPMYJIHUPOBATH COOCTBEHHBIC 3aJlaul B 00pa3oBaTEIbHOMN
JEATEeIIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITEJIbHO COCTAaBJISITh IUJIAH PEHICHUS] MPOOJIEMbl C YYETOM HMMEOUIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEM M MIPEANIOU TCHUH;

JaBaTh OLICHKY HOBBIM CUTYAaLUsIM;

pacimpsATh paMKi Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

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

OLICHUBATh TPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO IIUPOKON APYIULIUUA B Pa3HBIX
o0MacTsX 3HAHWUW, TOCTOSHHO TOBBIMIATH CBOW OOPa30BATENBHBIM W KYyJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOIBb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCUTh KOPPEKTHUBBI B JICSITEIHLHOCTD,
OLIEHUBATh COOTBETCTBHE PE3YJILTATOB LIETISIM;

BJIaJIETh HaBBIKAMH TO3HABATEIHHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbBIX
JIEUCTBUN M MBICIUTENBHBIX MPOILIECCOB, UX PE3YJIHTATOB U OCHOBAHMM, MUCIOJIB30BATh
prEMBI peIICKCUU IS OIEHKH CUTYAIlUH, BEIOOpPA BEPHOT'O PEIICHUS;

OIICHUBATh PUCKHU M CBOCBPEMEHHO MIPUHUMATh PEIICHUS 110 UX CHIDKCHUIO;

IPUHUMATh MOTHUBBI U ApTYMEHTHI IPYTUX MPY aHAIIN3E PE3YJIbTATOB IEITEITLHOCTH.

IIpunsaTHA ceds1 M APYrux:
IPUHUMATh ce0sl, TOHUMas CBOM HEJIOCTATKU U JJOCTOMHCTBA;
IIPUHAMATh MOTHBBI M ApIYMEHTBI IPYTUX [PHA aHAIU3€ PE3YIIBTATOB IEATEIBHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTHX Ha OIIUOKY;
pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYTrOro YeJoBeKa.

IMPEAMETHBIE PE3YJIbTATBI

B mpouecce n3ydenust kypca uHpopmatuku yriayonéHHoro yposas B 10 kiacce
00y4JarIMUMUCS OYAYT JOCTUTHYTHI CIAEAYIOLINE TPEIMETHBIE PE3YIbTATHI:

BJIaJICHUE TPEICTABICHUSMHU O poJid MH(GOPMAIMU U CBA3aHHBIX C HEW MPOIIECCOB
B NPUPOAE, TEXHUKE M OOLIECTBE, MOHATHSIMHU «HUHPOpMALUs», «UHPOPMALUOHHBINA
IpOLECC»,  «CHUCTEMa»,  «KOMIIOHEHTBI  CHUCTEMBD»,  «CHCTeMHBIA  3PdeKrT»,
«MH(}OPMAIIMOHHAS CUCTEMAY, CUCTEMA YIIPABICHUSY;

BJIaJICHUE METOJIaMH MOKCKa HHpopMaluK B ceTH HTEepHET, yMEHUE KPUTHUUECKH
OLIEHUBaTh UH(GOPMALINIO, MOTYyYEeHHYIO U3 cetu HTepHerT;
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YMEHUE XapaKTepU30BaTh OOJIbIINE JaHHBIC, TPUBOAUTH IIPUMEPHI HICTOUHUKOB UX
NOJyYEHUs] W HaIlpaBJICHUS HCIIOJIB30BaHUS, YMEHHME KJIAacCU(PUIMPOBATH OCHOBHbBIE
3a7]auM aHaiaM3a JaHHBIX (IPOrHO3MPOBAHHE, KiIacCH(UKAIINS, KIaCTEpU3aIHs, aHaJIHI3
OTKJIOHEHHUH ), TOHUMATh MOCEIOBATEILHOCTh PEIICHMS 33/1a4 aHaIu3a JaHHBIX: cOOp
NEPBUYHBIX JAaHHBIX, OYMCTKA W OIICHKA KauyecTBa JAHHBIX, BHIOOP W/WJIHM MOCTPOSHUE
MOJIeNH, TpeoOpa3oBaHWE JaHHBIX, BHU3yalu3alus JaHHBIX, HWHTEPIPETALUs
pe3yJIbTaTOB;

NOHMMAaHHWE OCHOBHBIX TMPHUHIMIOB YCTpOMCTBA M  (DYHKUHOHUPOBAHUS
COBPEMEHHBIX CTAI[MOHAPHBIX W MOOWJIBHBIX KOMIIBIOTEPOB, TEHICHIUN pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HAaBbIKaMU pabOThl C ONEPALMOHHBIMU CUCTEMaMH, OCHOBHBIMU BUAAMU
IPOrpaMMHOr0 OOECHedeHus JJIs pelleHdus Y4yeOHbIX 3aJad [0 BbIOpaHHOU
CreliMaIn3aluy;

HaJINYHUE MPEICTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM MMpE,
0 0a30BBIX MPHUHIMIAX OpPraHU3alud W (YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH,
00 00ImMX MpUHIUTIAX Pa3pabOTKHU U (PYHKIIMOHUPOBAHUS MHTEPHET-TIPUIIOKCHHIA;

MOHMMAaHHUE Yrpo3 HHPOPMAIMOHHOW O€30MacHOCTH, HCIOIb30BAHHE METO/IOB
U CPEICTB MPOTUBOACUCTBUA OSTUM Yrpos3aMm, coOJitojieHue Mep 0e30MacHOCTH,
IPEeJOTBPAIIAIOIIMX  HE3aKOHHOE  paclpOCTpPaHEHHE  MEPCOHAJIBHBIX  JaHHBIX,
coOiosieHue TpeOOBaHUM TEXHUKH O€30MaCHOCTM U TUTHEHbl IpH  pabore
C KOMIIBIOTEpaMH U JAPYrMMH KOMIIOHEHTaMU LH(PPOBOIO OKPYKEHHUS, MOHUMaHUE
IIPABOBBIX OCHOB HCIIOJIb30BaHUS KOMITBIOTEPHBIX MpOrpamM, 0a3 JaHHBIX U pabOTHI
B ceTu MIHTEpHET;

NOHMMAaHHWE OCHOBHBIX TPUHIMIIOB  JUCKPETH3AIMH  PA3TUYHBIX  BHJIOB
uH(dOopMaIK, yMEHUE ONpeesTh MHPOPMAIIMOHHBIA 00BbEM TEKCTOBBIX, IpaduUECKUX
¥ 3BYKOBBIX JAHHBIX MPH 33JaHHBIX MapaMeTpax AUCKPETU3alluH, YMEHHUE ONpEeAesiTh
CPEAHIOI0 CKOpPOCTb Nepefaud JAaHHBIX, OLEHUBATh HM3MEHEHHWE BpPEMEHHU Iepenayu
pU U3MEHEHUU WH(OPMAITMOHHOTO 00BhEMA TaHHBIX M XapaKTEPUCTHK KaHaia CBS3H;

YMEHHE MCIOJIb30BaTh MPU PEIICHUH 33]]a4 CBOMCTBA MO3UIIMOHHON 3aMUCH YHCET,
AJITOPUTMA [TOCTPOEHMSI 3aIIMCH YUCIIa B TO3ULMOHHOIN CHCTEME CUMCIIEHUS C 3a/1aHHBIM
OCHOBaHMEM M IIOCTPOEHMSI 4YHCJa IO CTPOKE, COJAEpKalledl 3amuch ATOTO YHCIA
B TO3MIIMOHHOW CHCTEME CUMCICHHUS C 3aJaHHBIM OCHOBAHHMEM, YMEHHUE BBIIOJHATH
apu(MeTHYeCKUe ONepaluy B NO3UIIMOHHBIX CUCTEMAaX CUMCIICHMUS;

YMEHHE BBITIOIHATH MIPE0OPa30BaHuUs TOTUIECKUX BHIPAKEHUHN, CTIONB3YsI 3aKOHBI
anreOppl JIOTHMKH, yMEHHE CTPOUTHh JIOTUYECKOE BBIPAKCHHE B JU3BIOHKTHBHOMN
U KOHBIOHKTUBHOW HOPMAIbHBIX (hopMax MO 3aJaHHOM TaOiWIle HCTHUHHOCTH,
UCCIIeZIOBAaTh 00JIACTh UCTHHHOCTH BBICKA3bIBAHMSI, COACPIKAIIETO MEPEMEHHBIE, pelIaTh
HECJIO’KHBIE JIOTUYECKUE YPABHEHMS U CUCTEMBbl YpaBHEHUM;

MOHMMaHue 0a30BBIX AITOPUTMOB 00PAOOTKH YHCIOBOM M TEKCTOBOM MH(OpMaInu
(3amuch yKceN B O3UIIMOHHONW CHCTEME CUMCIICHHUS, HAXOXKICHHE BCEX MPOCTHIX YHCEN
B 3a/IaHHOM JHarna3oHe, 00padoTKa MHOTOPa3psAHBIX IIEJIbIX YUCEII, aHaJIN3 CUMBOJIbHBIX
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CTPOK M JPYIHX), aITOPUTMOB IIOUCKA U COPTHUPOBKU, YMEHUE ONPEAEIATh CI0KHOCTD
U3y4aeMbIX B Kypce O0a30BbIX QJITOPUTMOB (CYMMHpPOBAaHHE 3JIEMEHTOB MAacCHUBA,
COPTHUPOBKA MaccuBa, NEpeOOpHbIE ANTOPUTMbI, JBOMYHBIA TOHWCK) M NPUBOIAUTH
MPUMEPBI HECKOJIBKUX AJITOPUTMOB Pa3HOM CII0XKHOCTHU JIJIs1 pELICHUS OAHOW 3a/1a4u;

BJIaJICHUE YHUBEPCAIBLHBIM SI3bIKOM ITPOrpaMMHUpPOBaHUs BbICOKOro ypoBHs (Python,
Java, C++, C#), npencraBieHusiMA O 0a30BBIX TUIAX AAHHBIX M CTPYKTYypaxX JaHHBIX,
YMEHHE HCIIOJIb30BATh OCHOBHBIE YIPABIIIOMINE KOHCTPYKLIUHA, YMEHHE OCYILECTBISATh
aHallM3 TMPENJIOKEHHOW MpOrpaMMbl: ONPENENATh PEe3yJbTaThl PabOThl MPOrpaMMbl
IpU 33JaHHBIX HCXOJHBIX JIaHHBIX, OINpPEAENSATh, INPU KaKUX HCXOAHBIX JaHHBIX
BO3MOXXHO ITOJIYYEHHE YKA3aHHBIX PE3YJIbTATOB, BBISBIATH JAHHBIE, KOTOPHIE MOTYT
npuBecTd K omubke B paboTe mporpammsel, (OpPMYIUPOBATh IMPEAJIOKEHUS
10 yJIY4UIEHUIO IPOrpaMMHOI0 KOAa;

YMEHUE  CO3[aBaTh  CTPYKTYPUPOBAHHBIE  TEKCTOBBIE  JIOKYMEHTBl U
JEMOHCTPALIMOHHbIE MaTepUaylbl C HCHOJb30BAHUEM BO3MOYKHOCTEH COBPEMEHHBIX
IPOrpaMMHBIX CPEJCTB U 00JJAYHBIX CEPBHCOB;

YMEHHE HCIHOJIb30BaTh AJIEKTPOHHBbIE TAaOMUUbl JJIs aHaiuu3a, IPEACTABICHUS
U 00pabOTKM MaHHBIX (BKJIOYAs BBIYMCIECHUE CYMMBI, CPEIHETr0 apu(pMETHUYECKOro,
HauOOJBIIEr0 ¥ HAMMEHBIIETO 3HAYEHUH, pEelICHUE YPAaBHEHH, BHIOOP ONTHMAIBHOIO
peleHus1, noA00p JMHUM TPEH 1A, PELICHHE 3a]a4 IPOTHO3UPOBAHUA).

B mporecce n3yuenust kypca undopmatuku yriayonéaHoro ypoas B 11 kiacce
00 yJaroIMMHUCS OYAyT JOCTUTHYTHI CIACAYIONINE TPEIMETHBIC PE3YIbTATHI:

YMEHHE CTPOMTh HEPAaBHOMEPHBIE  KOJIbI, JIOMYCKAIONIME  OJHO3HAYHOEC
JEKOJIUPOBAHUE COOOIEHNN (MPEePUKCHBIE KObI), UCIOJIb30BATh MPOCTECUIIINE KOIbI,
KOTOpBIC ITO3BOJISIOT OOHAPY)KUBATh W WCIPABIATH OIMIMOKH TPH Iepeaade TaHHBIX,
CTPOUTH KOJ, OOECMEeYMBAIOIINA HANMEHBIIYI0 BO3MOXHYIO CPEIHIO JUIMHY
COOOIIIEHUS TIPH W3BECTHOW YaCTOTE CUMBOJIOB, MOSICHAThH MPUHIIAIBI pA0OTHI MPOCTHIX
AITOPUTMOB CXKATHS JAHHBIX;

YMEHHE peliaTh AITOPUTMAYECKHE 3a/1a49H, CBSI3aHHBIC C aHAIM30M rpadoB (3amaun
MOCTPOEHUS ONTUMAJILHOTO IyTH MEXy BepIIMHAMHU Tpada, ornpeaeneHus KOIMuecTBa
pa3IMUHbIX MyTEH MEXAy BEpIIMHAMH OPUEHTUPOBAHHOTO AaIUKIMYECKOro rpada),
YMEHHE UCTIOJIb30BaTh JAEPEBhS IIPU aHAIU3E U MOCTPOCHUU KOJIOB U IS MTPEICTABIICHUS
apu(METUYECKUX BBIPAKECHUM, MPHU PEIICHUM 33134 TOUCKAa U COPTUPOBKU, YMEHHE
CTPOHUTH JCPEBO WTPHI IO 3aJaHHOMY alTOPUTMY, pa3padaThiBaTh U OOOCHOBBIBATH
BBIUTPBINIHYIO CTPATETUIO UTPHI,

YMEHHE pa3padaThiBaTh U PEATU30BBIBATH B BHC MTPOrpaMM 0a30BBIC aJITOPUTMEI,
YMEHHE UCIIOIh30BaTh B IPOrpaMMax JTaHHbBIC PAa3TMIHBIX THIIOB ¢ Y4ETOM OTpaHUYCHUN
Ha JMana3oH MX BO3MOXKHBIX 3HAYEHUMW, MPUMEHSATh MPH PEIICHUH 3a7a4 CTPYKTYpPHI
JTAHHBIX (CIHCKH, CIIOBapU, CTEKU, OUYEPEIH, JEPEBbs ), UCIIOIb30BaTh 0a30BhIE ONEpaIuu
CO CTPYKTYpaMu JTaHHBIX, TPUMEHATH CTAaHJAPTHBIC U COOCTBEHHBIC MOATIPOTPAMMBI IS
00pabOTKMA YHWCIIOBBIX JAHHBIX M CHMBOJIBHBIX CTPOK, MCIOJL30BaTh MpPHU Pa3paboTKe
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nporpaMM OMOJMOTEKM TMOANPOrpamMM, 3HATh (YHKIMOHAIbHBIE BO3MOXKHOCTHU
UHCTPYMEHTAJIbHBIX CPEJICTB Cpelbl pPa3pabdOTKHU, yYMEHHUE MCIIONIb30BaTh CPEICTBA
OTIagKH TporpaMM B Cpele MpOrpaMMHUpPOBAaHUS, YMEHHE TOKYMEHTHPOBATH
IPOTPaMMBI;

YMEHHE CO3/1aBaTh BEO-CTPaHULIbI;

BJIaJICHUE OCHOBHBIMH CBEACHUAMH O 0a3axX JAaHHBIX, UX CTPYKType, CPeaCTBax
Co3/1aHusi U pabOThl C HUMH, YMEHHE UCIOJIb30BaTh TAOJUUYHbIE (PENSIMOHHBIE) 0a3bl
JAHHBIX (COCTABIATH 3alpochl B 0a3ax JaHHBIX, BBINOJHATH COPTUPOBKY M MOMCK
3anuceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHyi0 0a3y NaHHBIX) M CIPABOYHbBIC
CHCTEMB;

YMEHHE HCIOJNb30BaTh KOMIIBIOTEPHO-MATEMAaTUYECKUE MOJAENMU JUIsl aHalu3a
OOBEKTOB M TPOLECCOB: (HOPMYIUPOBATh II€JIb MOIECIUPOBAHUSA, BBINOJHATH aHAIU3
pE3yJIbTATOB, MOJYYEHHBIX B XOJ€ MOJCIUPOBAHUS, OLEHUBATH COOTBETCTBHE MOJEIHU
MOJICTTUPYEMOMY OOBEKTY WJIM MPOLECCY, MPEACTABIATh PE3yJIbTaThl MOJEIUPOBAHUS
B HATJSITHOM BUJIC,

YMEHHE OpPraHu30BbIBAThH JTUYHOE UH(GOPMAIMOHHOE MPOCTPAHCTBO
C HCMOJb30BAHMEM PA3IUYHBIX CPEACTB MHU(GPOBBIX TEXHOJOTUH, MOHMMAHHE
BO3MOXKHOCTEH  ITM(PPOBBIX  CEPBHCOB  TOCYHApPCTBEHHBIX  YCIyT,  ITHU(PPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

NOHMMAaHHUE OCHOBHBIX NPUHLHUIIOB paOOThl, BO3MOXKHOCTEH U OrpaHUYECHHUS
IPUMEHEHUS TEXHOJIOIMI UCKYCCTBEHHOTO MHTEIJIEKTa B pa3IMUHbIX 00JIaCTsIX, HATUYHe
NPECTaBICHUNA O Kpyre pemaeMbIX 3ajJad MaIlIMHHOTO OOydeHus (pacro3HaBaHHUS,
KJIacCU(PUKAIIMU U TMPOTHO3UPOBAHUSA) HAIMYHUE TPEJCTABICHUN 00 HCIOJIb30BAHUU
WH(GOPMAITMOHHBIX TEXHOJIOTUN B Pa3IMYHBIX MPodecCHOHANBHBIX cepax.

22



TEMATHYECKOE IIVIAHUPOBAHUE'

®denepanbHas padbouast mporpamma | Madopmatuka. 10—11 xnaccsl (yriayOnéHHBIN YPOBEHB)

10 KJIACC
HaumeHnoBanue
No KonmuaecTBo OCHOBHBIE BUIBI ICITEIbHOCTH
pa3esoB U TEM [IporpammHoOe conepxkaHue
n/n 4acoB oOy4arommxcs

y4eOHOI0 mpeaMeTa

Paznen 1. {udpoBasi rpaMOTHOCTD

1.1

Kommnbrorep —
YHHUBEPCAIbHOE
YCTPOUCTBO 00pabOTKHU
JTAHHBIX

6

TpeboBaHusl TEXHUKUA 0€30MaCHOCTH U
TUTUEHBI TPU paboTe ¢ KOMIbIOTEpaMu
U JPYTUMH KOMIIOHEHTaMH [IU(GPOBOTO
OKPYKEHUSI.

[TpuHUMIBI paOOTHl KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM. APXUTEKTypa
¢dbon Helimana. 'apsapockas
apxumexkmypa. ABTOMaTH4YECKOE

BBIIIOJIHCHHC IIPOIrpaMMBbI ITPOLICCCOPOM.

OnepaTuBHasi, IOCTOSHHAS U
JOJITOBpEMEHHas maMsaTh. OOMeH
JTAHHBIMU C MIOMOIIBIO IIIHH.
KoHTpoIuiepbl BHEMIHUX YCTPONCTB.
[IpstMoOl HOCTY K TTaMATH.
OCHOBHBIE TEHJICHLINU PA3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHUM.

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

Y NPUHIMIBI pa00Thl KOMIIBIOTEPOB,
MOOUJIBHBIX YCTPOUCTB, KOMITBIOTEPHBIX
CUCTEM.

XapakTepu30BaTh KOMITBIOTEPHI Pa3HBIX
MTOKOJICHUH.

HUckate B cetn IHTepHET MHGMOpMAIIHTO
00 OTEUECTBEHHBIX CIEIHAINCTAX,
BHECILIUX BKJIaJ B PA3BUTHE
BBIYMCIIUTENBHON TEXHUKHU.

[IpuBoauTh NpUMeEpHI,

! Kypcusom B coepsKaHNM TEMATUYECKOTO TUTAHMPOBAHMS BBIIENSETCS MATEPUAN, KOTOPBIH HE ABIAETCA 00S3aTENBHBIM IPU U3YYEHUHU M HE BXOJUT B COJEPKAHKE TPOMEKYTOUHOMN HITH
WUTOTOBOH aTTECTAINH 10 TIPEIAMETY.
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[TapannenpbHBIC BEIYUCICHHUS.
MHOTrompoIeccopHbie CUCTEMBI.
CynepkoMmbioTepsl. Pactipeaenénnbie
BBIYUCIIUTEIBHBIC CUCTEMBI B 00paboTKa
0O0JIBIINX JaHHBIX. MOOMIBLHBIE

1M (POBBIC YCTPOKCTBA U UX POJIH

B KOMMYHHKaIUAX. BeTpoeHHbIE
KOMIIBIOTEPbI. MUKPOKOHTPOJIEPHI.
PoGoTusupoBanHbIE IPON3BOICTBA

MOATBEPKAAOIINE TEHICHIIMHN PAa3BUTHS
BBIYUCIIUTEIBHON TEXHUKH.

[TosICHATB CYIIHOCTh MapauIeIbHbIX
BbIUHCIICHUH. [IpuBOAUTE IprUMeEpBI
3aj1a4, JJIs PeIICHUs] KOTOPBIX
MPUMEHSIOTCS] CYIEPKOMIIBIOTEPHBIE
TEXHOJIOTUU WJIU TEXHOJIOTMHU
pacnpenesIEHHbIX BBIYUCICHUN.
XapakTepru3oBaTh POOOTU3UPOBAHHbBIE
MIPOU3BOACTBA, MOOUIIbHBIC ITU(POBLIE
YCTPOMCTBA U UX POJIb B KOMMYHHUKAIUSIX

1.2

[Iporpammuoe
oOecrieueHue

[IporpammHoe obecnieueHue
KOMITBIOTEPOB ¥ KOMITBIOTEPHBIX
cucteM. Bubsl mporpaMmMHOro
00€eCIeUeHUS U UX Ha3HAuYCHUE.
Oco0eHHOCTH MPOTPaMMHOTO
o0ecriedeHns MOOMIIbHBIX YCTPOMCTB.
[TapanienbHOE MPOrpaMMHUPOBAHUE.
CucreMHOe TporpaMMHoOe 00ecreueHue.
OnepanroHHbIE CUCTEMBI. Y TUITUTHI.
HpaiiBepbl ycTpoucTB. MHCTAIIIAIAS

U JCMHCTAIUISAIUS TPOrPAMMHOTO
oOecreueHusl.

daiisioBble cUCTEMBI. [I[puHIATIBI
pa3MeIeHusl 1 UMEHOBaHUS (haiijioB

B JoJiroBpeMeHHOM nmamsiTu. [11adnons
JUTS OTIMCaHus rpynn Ghaiios.

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

CoOTHOCUTD BUJIBI JTUIICH3UH

Ha UCIMOJIb30BAHKUE MTPOrPAMMHOI0
obecrieueHus: U NOpsA0K €ro
UCMOJIb30BaHMs U pacCpOCTPaHEHMS.
[IpuBOANTH PUMEPHI NPOIPUETAPHOT O
U CBOOOJJHOTO MTPOrPaMMHOI0
oOecrieyeHus1, NpeIHa3HAaYeHHOTO

JUIS PEIIeHUs] OJTHUX U TeX K€ 3aj1ad.
Ha3zpiBaTh OCHOBHBIE MPAaBOHAPYIIICHHUS,
MMEIOIIHNE MECTO B 00JIacTH
UCIOJIb30BaHUS IPOTPAMMHOI0
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3akoHOIaTeNnbCTBO Poccuiickon
®deneparuu B 00J1aCTH TPOTPaMMHOTO
obecrnieyeHus. JInieHsupoBanue
IIPOrpaMMHOT0 00ECIICUCHUS U

1 poBBIX pecypcos. [Iponpueraproe u
CBOOOJTHOE MTPOrpaMMHOE 00eCIieueHHUE.
Kommepueckoe 1 HeKOMMEpUYecKoe
UCTIOJIH30BaHKE MPOTPAMMHOTO
obecrniedeHus U MU(POBBIX PECYPCOB.
OTBETCTBEHHOCTh, YCTaHABIIMBaeMast
3aKOHOJATEILCTBOM Poccuiickoi
deneparuy 3a HEMIPaABOMEPHOE
UCIIOJIb30BaHKUE MPOTPAMMHOIO
obecrnieyeHus U U(POBBIX PECYPCOB

oOecrneueHns, 1 OTBETCTBEHHOCTh
3a HUX, IPEYCMOTPEHHYIO
3aKOHOJATEILCTBOM PD.
Hpaxkmuueckue padomot':

1. Uncmannayus u 0euncmaiisiyus
npocpamm

1.3. | KomneroTepHsie cetn

[IpuHUIMIBI TOCTPOCHUS U alllapaTHbIC
KOMIIOHEHThI KOMITBIOTEPHBIX CETEH.
CereBbie npoTokoibl. CeTb MHTEpHET.
Anpecarus B cetu MIHTEpHET.
[Tporokosnsl cteka TCP/IP.

Cucrema OMEHHBIX UMEH.
Paznenenue IP-cetn Ha noaceTu

C IOMOIIBIO Macok noacereil. CereBoe
aamuHHCcTpupoBanue. [lomyuenue
JTAHHBIX O CETEeBBIX HACTPONKaxX
koMmbroTepa. [IpoBepka HaIUUUsI CBSA3U

[TosiCHSITH IPUHIIUITBI TOCTPOCHUS
KOMITBIOTEPHBIX CETEM.

BrisBnsaTh ob1iee u pa3nuyus

B OpPraHu3alliy JJOKAIbHBIX U

r100aIbHBIX KOMIIBIOTCPHBIX CeTel.

[TIpuBOAUTH MPpUMEPHI TPOTOKOJIIOB
creka TCP/IP ¢ onpenenéHubiMu

(G YHKITUSAMU.
Hcnons30BaThs Macku MmoaceTen

11 pazouenust [P-cetu Ha mojaceTH.

[IpuMeHATh MpOrpaMMHOE

Tpennaraemerii B mporpaMme 1o MHGOPMATHKE MEPEUEHD MPAKTUIECKMX PabOT ABIAETCS PEKOMEHIATENBHBIM, YIUTENb JIENAET BHIOOP TPOBEIEHNS PAKTHYECKUX PaboT.
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c y3ioM cetd. Onpenenenne Mapuipyra
JIBUYKEHUS TTaKETOB.

Bunbl nestenbHocT B cetr MIHTEpHET.
Cepsucsl lHTepHeTa.
["'eonndopmMaIinoHHbBIE CUCTEMBI.
['eonoKaliMOHHBIE CEPBUCHI PEATLHOTO
BpEMEHU (HampuMep, JIOKalus
MOOUJIBHBIX TeNIe(OHOB, ONpeIcICHUE
3arpy>Ke€HHOCTH aBTOMarucTpaieil),
UHTEPHET-TOPrOBIIsl, OPOHUPOBAHHE
OMJIETOB Y TOCTUHMUII.
['ocymapcTBEHHBIE JIEKTPOHHBIE
cepBUCHI U yciyrd. ConuanbHbIE CETH —
OopraHu3aius KOJUJIEKTUBHOIO
B3aMMOJICHCTBUS 1 OOMEHA JaHHBIMH.
CeTeBoil 3THKET: MpaBUIIa MOBEACHUS

B kubeprnpoctpaHcTse. [Ipobiema
MOJIMHHOCTH MOJTY4EHHOU
uHdopmaru. OTKpHITHIE
o0Opa3oBaTeIbHbIE PECYPCHI

oOecrnieueHue AJis MPOBEPKHU
PaboTOCIIOCOOHOCTH CETH.
Ilpakmuueckue pabomol:

1. Cemesoe admunucmpuposarue

1.4

Nudopmanmonnas
0e301acHOCTb

TexHOreHHBIE U PKOHOMUYECKUE
yrpo3bl, CBSI3aHHBIE C UCIIOJIb30BAaHUEM
UH(GOPMAITMOHHO-KOMM YHUKAIIMOHHBIX
TexHoJorui. O6mme npodaeMbl 3aUThI
uHpopMau 1 “HHOPMALMOHHOM
6e3onacHocTy. Cpe/icTBa 3alUThI
uH(pOpMAaIKN B KOMIBIOTEPaX,

XapakTepru30oBaTh CYITHOCTh TOHATUN
«uH(popManmoHHast 0€30MacHOCThY,
«3anmTa uHpopMaum».
dopMyIHpOBATh OCHOBHBIE TPaBUIIA
MH(OpPMAITMOHHON O€30MaCHOCTH.
AHanM3upoBaTh 3aKOHOIATEILHYIO
0a3y, kacaronryrocs UHOOPMaIIMOHHON
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KOMIIBIOTEPHBIX CETIX
¥ aBTOMaTU3UPOBAHHBIX
UH(OPMAIIMOHHBIX CUCTEMAX.
[IpaBoBoe obecnieueHme
uH(}OPMAIIMOHHON O€30MacHOCTH.
InekmporHas yugposas noonucy,
cepmuuyuposanHvle caimol u
OOKYMEHmblL.

[IpenoTBpamienue
HECAaHKLIMOHUPOBAHHOI'O JIOCTYIIa

K JJUYHON KOH(HIECHIINATbHON
uH(popmarmu, XpaHsuiencs

Ha IIEPCOHAIIBHOM KOMIIBIOTEPE,
MOOUJIBHBIX YCTPOMCTBAX.
BpenoHocHoe mporpaMmMHOe
obecrnieyeHune 1 crnocoObl 6OPHOBI C HUM.
AHTHBHUPYCHBIC TPOTPAMMBI.
Opranuzanus JIMYHOTO apX1Ba
uHdopmaiu. PesepBHoe KONMpOBaHUE.
[laponbHas 3amura apxusa.
Mudposanue ganHbIX. CUMMETPUYHbBIE
¥ HECUMMETPUIHBIC U PHI.

[ pel mpocToii 3aMEHBI.

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

0€30MacHOCTH.

[IpuMeHATH cpelicTBa 3aIIUTHI
uHpopmaru: 6paHaMaysphl,
aHTUBHUPYCHBIE POTrPaMMBl,
MapoJIMPOBAHKE U apXUBUPOBAHUE,
i poBaHue.

[IpenorBpaimars
HECAHKI[MOHUPOBAHHBINA JJOCTYII
K JTMYHON KOH(PHUAECHUINATbHON
uH(pOpMaIUH, XpaHIIIEHCs

Ha MePCOHATBHOM KOMIBIOTEPE,
MOOUIIBHBIX YCTPOMCTBAX.
Ilpakmuueckue pabomoi:

1. Aumueupychvle npozpammol.
2. lllugpposarnue oannwvix

Hroro no pazneny
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Paszneua 2. Teopernueckue oCHOBbI HH(GPOPMATHKH

2.1

IIpencraBienne
uH(pOopMaLIH
B KOMITBIOTEPE

19

Nudopmanusi, jaHHbIE U 3HAHUSL.
HNudopmarimoHHble TpoLecchl

B IIPUPOJIC, TEXHUKE U OOIIECTBE.
HenpepbiBHBIE U AUCKPETHBIE
BEJIMYMHBI U CUTHAITBI. HeobXxoammocTh
JTUCKpPETU3alui HHPOPMAITUH,
MIpEAHA3HAYCHHOW 111 XPAHEHUS,
nepeaadyu 1 00pabOTKH B IIU(POBBIX
CUCTEMAX.

JIBOMYHOE KOOUPOBAHUE.
PaBHOMEpHBIE U HEPABHOMEPHBIEC KOJIBI.
JlekoupoBaHuEe COOOIIICHUH,
3aMMCaHHBIX C TOMOIIBIO
HEPaBHOMEPHBIX KOJOB. Y cnoBue daHo.
[TocTtpoeHre 0THO3HAYHO
JIEKOJIUPYEMBIX KOJIOB C IIOMOIIBIO
nepeBa. I pagh An.A. Mapxoesa. EnnHuiibl
U3MEpEHHUs KoJM4yecTBa HHGOPMALIHH.
AndaBUTHBIN OAXO]T K OLIEHKE
KOJIM4Y€eCTBa HH(OpMAIIUH.

Cucremsbl cuncinenus. Pazsépuyras
3aMKCh LEbIX U JPOOHBIX YHUCEIT

B MMO3UITMOHHOM CUCTEME CUUCIICHUSI.
CBoiicTBa MO3UIIMOHHOMW 3aITUCH YUCTIA!
KOJIMYECTBO IIU(p B 3anucu, mpu3HaKk
JIETMMOCTH YUCia HA OCHOBAHUE

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

(B IpeANOI0KEHUU O PaBHOM
BEPOSTHOCTH IOSIBJICHUS] CHMBOJIOB

B TEKCTE).

[TosicHATH HEOOXOIUMOCTD U CYIIHOCTh
IUCKPETU3allUN NIPU XPAHEHUH,
nepeaade U 00pabOTKe JaHHBIX

C IOMOIIIBIO KOMIIBIOTEPOB.
[TpuBOAUTH MPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEPHBIX KoJ10B. KonnpoBaTh
1 JIEKOJIUPOBATh COOOIIICHUS

C MCIOJIb30BAHUEM PAaBHOMEPHBIX

Y HEPAaBHOMEPHBIX KOJIOB.

Ctpoutb npeduKCHbIE KOJIbI.
KnaccuduunpoBaTh cucTeMbl
CUUCIICHUSL.

BrINOIHATE CpaBHEHUE YHUCET,
3aMMCaHHbBIX B JBOMYHOM,
BOCBMEPHUYHOM U IIECTHAALATEPUIHON
CUCTEMAX CUUCIICHUS.

OcCy1ecTBIATh NEPEBOJT YACET MEKTY
JIBOMYHOW, BOCbMEPUYHOMN
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CUCTEMBI CUYUCIICHUS. AJITOPUTM
MEPEeBO/IA LEJIOT0 Yncia U3 P-uuHOU
CHUCTEMBI CYUCIICHUS B JIECITUUHYIO.
AJITOPUTM NEPEeBO/Ia KOHEUHOU P-UYHOU
JIpoOH B ACCATUUHYIO. AJITOPUTM
nepeBo/ia 1eI0ro Yucia u3 JAeCITUIHON
CUCTEMBI CUUCIIEHUS B P-UUHYIO.
[lepeBo KOHEUHON NECATUYHON JIpoOH
B P-uunyto. JIBonuHasi, BOCbMepUYHas
Y [IECTHA/IIAaTepUYHAs CUCTEMBI
CUMCJICHUS], CBSI3b MKy HUMH.
Apudmernyeckne onepanuu

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

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

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

KoaupoBanue nzodpaxxenuii. Onenka
uH(pOpMaIMOHHOTO 00BEMA
rpa@uYeCcKuX JaHHBIX TPH 3aJaHHBIX
paspenieHuy U TIyOnHe KOJIUPOBaHUS
uBeta. [[BeToBbie Mosenn. BekTopHoe

Y TIECTHAIIIATCPUIHON CHCTEMaMHU
CUHCIICHUS.

BBITIONHATH CIIOKEHHUE U BHIYUTAHUE
YUCEJI, 3aMCAHHBIX B JIBOUYHOM,
BOCBMEPUYHOM U MIECTHAAUATEPUIHOU
CHUCTEMaX CUUCIICHHSI.

Ocy1iecTBIsATh KOJUPOBAHUE TEKCTOBOU
MH(OPMALIMK C TIOMOIIbIO
KOJUPOBOYHBIX TAOJIHII.

Omnpenensats nHOOPMAITMOHHBIN 00BEM
TEKCTOBBIX COOOIIEHU B pa3HbIX
KOJMPOBKaX.

Boraucnsats pa3mep 11BETOBOM HAIUTPHI
10 3HAYCHUIO0 OMTOBOM TIIyOMHBI 1IBETA.
Omnpenenste pazmMepsl rpaguuecKkux
(haiiI0B MPU U3BECTHBIX PA3PEIICHUN U
TIIyOMHE KOJUPOBAHUS 1IBETA.
Boruucnsats nHGOpMALIMOHHBIN 00BEM
1u(pOBOM 3BYKO3AIKCH T10 YaCTOTE
JTUCKPETU3ALIMHY, TITyOMHE KOJUPOBAHUS
Y BPEMEHU 3aITHCH.

Ilpakmuueckue padomoi:

1. Jluckpemu3zayus epaguyeckoti
uHpopmayuu.

2. luckpemu3sayus 36yko60u
uHgpopmayuu
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KoaupoBanue. @opmartsl rpadUIECcKIX
daiinos. TpéxmepHas rpaduka.
®pakTanbHas rpaduka.

KoaupoBanue 3Byka. OnieHka
MH(}OPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JTAHHBIX MIPH 33IaHHBIX 9aCTOTE
JUCKPETU3ALNU U Pa3psSaAHOCTU
KOJMPOBAHUS

2.2

OcHOBBI anredpbl
JIOTHKHU

14

AnreOpa noruku. [loustue
BBICKa3bIBaHMs. BhICKa3bIBaTENbHBIC
dbopmbl (Tpeaukatsl). KBaHTOpPHI
CYLIECTBOBAHHUS U BCEOOITHOCTH.
Jlornueckue onepanuu. TaOaUIIbI
HUCTUHHOCTHU. JIOTMUECKHE BhIPAKEHUS.
Jlornueckune TOXXAeCTBA.
Jloka3aTenbCTBO JTOTUUECKUX TOXKIECTB
C TIOMOIIIHIO TAOJIUI] HCTHHHOCTH.
Jlornueckue onepanuu U onepanuu
HaJl MHO>KECTBAMH.

3aKoHbI aIreOpbl JTOTUKH.
DKBUBAJICHTHBIE MPEOOPa30BAHUS
JIOTUYECKUX BhIpaxkeHuH. Jlornueckue
YpaBHEHHUS U CUCTEMbl YpaBHEHUM.
Jlornueckue GyHKIUMU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOXKHBIX JIOTHUECKUX
(GYHKUMNA OT KOJIMYECTBA apryMEHTOB.
[TonHbIE CUCTEMBI JIOTUYECKHUX

[TpuBOANTH MPUMEPBI JIEMEHTAPHBIX

Y COCTaBHBIX BBICKA3bIBAHUM.
Pa3znuuarh BbICKa3bIBAaHUS U IPEIUKATHL.
VY cranaBaMBaTh CBA3b MEXKIY alnre0pou
JIOTHKHU ¥ T€OpHUEH MHOXKECTB.
BrerancnsaTe 3Ha4eHHS TOTUYECKUX
BBIPQKCHUI C JIOTHYECKUMHU
olepauusMi KOHBIOHKIIUH,
IN3BIOHKIINY, THBEPCUH, UMILIMKALINY,
HKBUBAJICHITHH.

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

Ocy1ecTBIATh MOCTPOEHUE
JIOTHYECKOT'0 BBIPAXKEHUS C JaHHON

30




®denepanbHas padbouast mporpamma | Madopmatuka. 10—11 xnaccsl (yriayOnéHHBIN YPOBEHB)

(G yHKUIUH.

Kanonunueckue popmbl JOrHIECKUX
BbIpakeHU. COBEpILICHHbBIE
JM3bIOHKTUBHBIE U KOHBIOHKTUBHBIC
HOpMaJIbHBIE (POPMBI, AITOPUTMBI UX
MOCTPOCHHUS 10 TabJIMIIe UCTUHHOCTH.
Jlornueckue 31EMEHTHI B COCTaBe
koMmnbroTepa. Tpurrep. Cymmarop.
MHoropa3psiaaslii CymMmmaTop.
[TocTpoeHne cxem Ha JIOTHYECKUX
AJIIEMEHTAaxX O 3aJJaHHOMY JIOTHYECKOMY
BBIPAXEHU0. 3aMUCh JJOTUYECKOTO
BBIPXKEHUS 10 JIOTUYECKOUN CXEME.
Muxpocxemvl u mexHoao2us ux
npou3600cmea

Ta0IUIEe UCTUHHOCTH U €0
YIIPOILLEHHUE.

Pematp npocteie noruueckue
YPaBHEHHS U CUCTEMbI YPaBHEHU.
XapakTepru3oBaTh JOTUYECKUE
3JIEMEHTHI KOMIIBIOTEPA.

[TosicHATh YyCTPOMCTBO CyMMAaTopa

U TpUITEpA.

3anuchIBaTh JIOTHUYECKOE BhIPAKEHUE
I10 JIOTUYECKOM CXEME.

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

Ilpakmuueckue padomuwi:

1. Ilocmpoenue u ananuz madauy
UCTMUHHOCIU 8 MADIUYHOM NPoYyeccope

23

Komnsrorepnas
apudmeTuka

[IpencraBneHne HENbIX YUCEN B TAMSTH
KoMIbloTepa. OrpaHUYEeHHOCTh
JIMara3oHa YKCell Py OTPaHUYCHUN
KOJIM4ecTBa pa3panos. [lepenonHenue
pa3psAIHON CeTKHU. be33HaKOBbIE U
3HAKOBBIC JJaHHBIC. 3HAKOBBIN OUT.
JIBOUYHBIN JOMOJHUTEILHBINA KO
OTPHULIATEIBHBIX YHCEIL.

[ToOuTOBBIC IOTUYECKUE ONEPALIHH.
Jlornueckuii, apupmMeTUUeCKuil u
nukndaeckuit capury. [lludposanue

[TonydaTte BHyTpEHHEE NPEICTABICHUE
LIEJIBIX U BEIIECTBEHHBIX YUCEN

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

[TogACHATH OPSIAOK BBIMOJHEHUS
apu(pMETHUECKUX Olepanui ¢ LEeIbIMU
Y BEIIECTBEHHBIMH YUCIIAMU

B IIPOLIECCODE.

[IpumeHsTh MOOUTOBBIE JIOTHYECKUE
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C IOMOIIbIO MOOMTOBOM OlNepanuu
«uckioygaromiee UJIM».

[IpencraBieHne BEMIECTBEHHBIX YHUCEN

B MaMSTH KOMITbIOTEpA. 3HavaIlas 4acTh
Y MOPSIIOK YKrcia. J(uana3oH 3Ha4eHUM
BEIIIECTBEHHBIX uncel. [Ipobiempl
XpaHEHUsI BEILIECTBEHHBIX YHCEI,
CBSI3aHHBIE C OTPAHMYEHHUEM KOJIMYECTBA
pa3psaoB. BeinmosiHeHue onepanui

C BEIICCTBEHHBIMH UHCJIaMHU,
HAKOIUJICHHE OIMTMOOK IMPY BBEIYHCIICHUIX

OTIEpaIINH.
XapakTepu30oBaTh MPECTABICHUE

Y XpaHEHUe B MaMsITH KOMIIBIOTEpa
BEIIECTBEHHBIX YHUCEIL.

[TosICHATH TPUYMHBI HAKOTIJICHUS
OLITNOOK MPH BHIYUCICHUSIX

C BEIIECTBEHHBIMU YHCIIAMHU.
Ilpakmuueckue pabombot:

1. H3yuenue nopaspsaoHo20 MAUUHHO20
npeocmasieHus Yeavlx U 6euecmeeHHblX
yucern

Hroro no pazneny

40

Pa3gen 3. AinropurMbl 1 MIPOrpaMMHUP OBaHHE

3.1

BBenenue
B IPOrPaMMHUPOBAHUE

16

OmnpezneneHue BO3MOXKHBIX pe3yJIbTaToB
paboThHI MPOCTEHUIINX AITOPUTMOB
YIPaBJICHUS UCTIOIHUTEISMH U
BBIUMCIIUTEIHHBIX aJITOPUTMOB.
OmnpeneneHne UCXOIHBIX JaHHBIX,

IPU KOTOPBIX aJITOPUTM MOXKET JaTh
TpeOyeMblil pe3ynbTar.

OTanbl peneHus 3aad Ha KOMIBbIOTEpE.
HNHcTpymMeHTanbHbBIE CPEACTBA:
TPaHCISATOP, OTIAAUUK,
npodunupoBiiuK. KoMnumsus

Y MHTEpIpETAIUs IPOTrpaMM.
BupTryanbHble MallivHBbI.
HuterpupoBaHHas cpeia pa3paboTKu.

BoisicHATH pe3ynbTaTr paboThl
aNropuTMa sl UCIIOJIHUTENS

MIPU 3aJIaHHBIX UCXOJIHBIX TAHHBIX,
OTpeIEsATh BO3MOXKHBIE UCXOIHBIC
JAHHBIE JUIsl U3BECTHOT'O PE3YJbTaTa.
[IpuBOAUTH PUMEPHI ANTOPUTMOB,
CoZIepKaIUX MOCIIEI0BATENbHBIE,
BETBSIIUECS U [IUKINYECKUE CTPYKTYPHI.
AHaIM3UPOBATh IUKIUYECKUE
QITOPUTMBI 111 UCTIOJTHUTEJIS.
Briiensate 3Tansl penieHus 3a1auu
Ha KOMIIBIOTEPE.

[TOSICHATH CYIIIHOCTH BBIIEIEHHBIX
ATaIloB.
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Metoibl OTHaAKH TPOTPAMM.
Hcnonp30BaHue TpacCUPOBOUYHBIX
Tabymil. OTaa0YHBIA BHIBOJ.
[TomaroBoe BBINOJIHEHNE POTrPAMMBI.
Touxku ocranosa. IIpocmoTp 3HaueHUN
MIePEMEHHBIX.

S3pik mporpammupoBanus (Python,
Java, C++, C#). Tunsl 1aHHBIX:
L[EJIOYUCIIEHHBIE, BEIICCTBCHHBIE,
CUMBOJIbHBIE, JJOTHYECKHE. BeTBICHUSI.

CnoxxHpie YyCJIOBHUAL. I_[I/IKJ'H:I C YCJIOBHUCM.

[{KJIBI IO IEPEMEHHOM.
B3anmo3aMeHsaeMOCTh pa3InaHbIX
BUJIOB ITUKJIOB. MIHBapHaHT nuKIia.
CocTapieHue UKJIa C UCTIOIb30BaHUEM
3apaHee ONMPelIEJIEHHOr0 NHBApUAHTA
ITUKJIA.

JIoKyMeHTHpOBaHuE MPOrpaMM.
Hcnonb30BaHE KOMMEHTAPHEB.
[TonroroBka onuvcanusi MpOrpaMMbl

¥ MHCTPYKIIUH JIJIS1 TIOJTh30BATEIIA.
AnroputMbl 00pabOTKH HATypaTbHBIX
YUCEI, 3aMMCAHHBIX B TTO3UITHOHHBIX
CHCTeMaX CUUCIICHHS: Pa3OnCHHE
3aMKCH YKciia Ha OTAENbHbIC TUDPHI,
HAXO0XJICHUE CYMMBI U TTPOU3BEICHMUS
1udp, HAXOXKJICHNE MaKCUMAJIbHON

OTnaXuBaTh MPOTPAMMBI C TTOMOIITHIO
TPaCCUPOBOYHBIX TAOIIHI]

U C UCTIOJIb30BAaHUEM BO3MOXKHOCTEHN
OTJIaTIMKa CPebl TPOT PaMMHUPOBAHUSI.
CocTaBiaTh JOKYMEHTALIUIO

Ha TIPOrpaMMmy.

PaspabarbeiBaTh 1 peam30BBIBATh

Ha SI3bIKE MPOTPAMMHUPOBAHHSI
aJITOPUTMBI 00PaOOTKH IEJBIX YHUCEN,
B TOM YHCJIC TIEpeOOPHBIE AT OPUTMBI.
Pa3pabatbiBaTh mporpamMmbl

JU1s1 0OpaObOTKHU JJAHHBIX, XPAHSAIIUXCS
B TEKCTOBBIX (paiiax.

Ilpakmuueckue padomuwi:

1. Bvioenenue u oopabomra yughp
Yeno2o YUCIa 8 pa3IUYHbIX CUCTEMAX
CUUCTIEHUSL C UCNOIb30BAHUEM ONEPaAYULL
YenouUCTIeHHOU apu@dmMemuxu.

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

8 aiinax
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(MUHUMATBHOWN) LU PBHL.
HaxoxaeHne Bcex MpoCThIX YUCET

B 33JlaHHOM Auana3one. [Ipeacrasienue
4KClia B BUJIe Habopa MPOCThIX
COMHOXUTENCH. AJTOPUTM OBICTPOTO
BO3BECJICHUS B CTCIICHD.

O6paboTka TaHHBIX, XPAHSIIITUXCS

B (paitmax. TeKCTOBBIC U TBOMYHBIC
¢aitnbl. DaitioBbie IEPEeMEHHbBIE
(daitmoBeie ykazarenu). Urenne

u3 (aitna. 3anuce B aiin

3.2

BcniomorareapHbie
AITOPUTMBI

Pa3Ouenue 3amaun Ha moa3aayd.
[Toamporpammsl (Tipolienypsl U
¢bynukuun). Pexypcus. PexypcruBHbie
00BeKTHI (PppakTanbl). PexypcuBHbie
MPOLEYPHI ¥ (PYHKITUH.
Hcnonbs3oBaHue cTeka 1Jisg OpraHu3aiuu
PEKYPCUBHBIX BBI30BOB.

Hcrnonp30Banue cTaHgapTHOU
OMOIMOTEKH S3bIKA MPOrPAMMHUPOBAHUSI.
[Moakrouenue OMOIMOTEK
MOATIPOrPAMM CTOPOHHUX
npousBoauTened. Mo yJIbHBIM TPUHITUIT
MOCTPOCHHUS TTPOrpamMm

Pa30uBaTh 3a7auy Ha MO/A3a/1a4U.
OdopMITATh TOTUYECKU LETOCTHBIE
WJTU TIOBTOPSIOIIUECS pparMeHThI
MporpaMMbl B BUIE TTOAMPOTrPAMM.
[TosICHATB CYIIIHOCTh PEKYPCUBHOIO
aIropuTMa.

HaxomuTs pexypcruBHBIE 00BEKTHI
B OKPYKAIOIEM MUDE.

Onpenenste pe3ysibTaT padoThI

IPOCTOr0 PEKYPCUBHOIO alrOPUTMA.

Hcnonb3oBaTh CTaHAApTHBIE
OMOJIMOTEKU MOANPOrpamMM sI3bIKa
MpOrpaMMHPOBAHUS, OUOINOTEKH
CTOPOHHHX ITPOU3BOIUTEIIEH.
[TpuMeHsSTh MOAYBbHBIN TPUHITUTI
MpH pa3pabOTKe MPOTrPaMM.
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Ilpakmuueckue padbomoi:

1. Hcnonv3osanue noonpoecpamm
CMAaHOaApmHou OUOIUOMeEKU SA3bIKA
nPOSPAMMUPOBAHUSL.

2. Paspabomka noonpozpamm.

3. PexypcusHvie noonpocpammeoi.

4. Mooynvublil npUHYUN NOCMpPOeHUs.
npocpamm

3.3

YucreHHbIE METOIbI

YucneHHuble MeTOoAbl. TodHOE U
NpUOMKEHHOE peIIeHUs 3aa4u.
UucneHHble METOABI PELICHUS
ypaBHEHUI: MeTo Iepedopa, METO
MOJIOBUHHOTO AeieHust. [Ipubmmkénnoe
BBIYUCJICHUE JJIUH KPUBBIX.
Brruucnenue miomiaaeit puryp c
MTOMOIIBIO YUCIIEHHBIX METOJ0B (METO/
NPSMOYTOJIbHUKOB, METOJI TPAIICLIH).
[Torck Makcumyma (MUHUMYMa)
GyHKIIMU OTHOU MEPEeMEHHON METO0M
TTOJIOBUHHOT'O JICJICHUS

[TosicHATH PUHIUIIBI paOOTHI
YUCJICHHBIX METOJIOB, PA3HUILY
MEXAY TOYHBIM U TPUOTMKEHHBIM
PEIICHUSIMU BEIYUCITUTETHHBIX
3ajay.

PazpabarbiBaTh 1 OTJIAXKUBATH
MPOrPaMMBbI, PEATTU3YIOIINE
YUCJICHHBIE METOJIbI PEIICHUS
ypaBHEHUH, TPUOTIHKEHHOE
BBIYHCIICHUE JUTMH KPUBBIX

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

Ilpakmuueckue pabomot:

1. Yucnennoe pewienue ypasHeHuui.
2. Ilpubausicénnoe sviyucieHue OnuH
Kpuswlx u nioujaoeu guayp.

3. Houck makcumyma (Munumyma)

@yHKYUU
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3.4 | AnropuTMBbl 00paboOTKH 5 OO0paboTKa CUMBOJIbHBIX JTAHHBIX. Hcnonb30BaTh BCTPOECHHBIE ()YHKIIUH
CUMBOJIbHBIX JTAHHBIX Bcerpoennbie GyHKINM SI3bIKA S3bIKa IPOTPAMMHUPOBAHUS
POrpaMMHUPOBaHUS 1711 00PabOTKH JUTsE 00pabOTKU CUMBOJIBHBIX CTPOK.
CUMBOJIBHBIX CTPOK. AJITOPUTMBI PazpabaTbiBaTh U OTIAKUBATH
00pabOTKH CUMBOJIBHBIX CTPOK: MPOTPaMMBI, PEATTM3YIOIINE TUIIOBBIC
MOJICYET KOJTMYECTBA TOSBICHUHN AJITOPUTMBI 00PaOOTKU CHMBOJIBHBIX
CHUMBOJIa B CTPOKE, pa30MEeHNE CTPOKU JAHHBIX HA BEIOPAHHOM SI3bIKE
Ha CJIOBA M0 MPOOEIbHBIM CUMBOJIaM, IPOrpaMMHUPOBAHUS.
IIOMCK MOJCTPOKH BHYTPU JTaHHOU [IpeobpazoBbIBaTh uncIa
CTPOKH, 3aMEHA HalJICHHON MOJCTPOKH | B CHMBOJIBHYIO CTPOKY U 00paTHO.
Ha JIPYT'yI0 CTpOKY. ['eHeparus Bcex Ilpakmuueckue pabomot:
CJIOB B HEKOTOpOM alipaBuTe, 1. Ilocumeonvuasn obpabomra cmpox.
YIIOBJIETBOPSAIOLINX 33JaHHBIM 2. Obpabomka cmpox
orpanndeHusiM. [Ipeobpa3oBanue uncna | ¢ ucnoavzosanuem QyHKyuil
B CUMBOJIBHYIO CTPOKY M OOpaTHO cmanoapmHou 6ubIUOMeKU A3bIKA
NPOSPAMMUPOBAHUSL.
3. I'enepayus ecex cnos,
V0081emBopAIWUX 3A0AHHOM)
YCI08UIO
3.5 | AnroputMbl 00paboTKU 10 MaccuBbl ¥ IOCIE10BATEILHOCTH [IpuBOAUTH TPUMEPHI OTHOMEPHBIX

MaCCHUBOB

yucel. Berauciaenne 0000mIEHHBIX
XapaKTEPUCTUK JIEMEHTOB MacCHBa
WJIA YMCIIOBOM MOC/IEI0BATEIHLHOCTH
(CyMMBI, TPOU3BENICHHUS, CPETHETO
apu(PMETHIECKOT0, MUHUMAJIHHOTO
1 MaKCHMAaJIbHOI'O DJIEMEHTOB,
KOJINYECTBA DJIEMEHTOB,

U IBYMEPHBIX MaCCHUBOB.
[TpuBoaUTH MpUMEpPHI 33124

13 MOBCEAHEBHOM JKU3HH,
MPETOIAraoX UCIOIb30BaHUE
MAacCCHBOB.

PazpabarbiBaTh 1 OTIaXKUBATH
MpOrpaMMBbl, PEATU3YIOIIIUE TUTIOBBIE
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YIIOBJIETBOPSIIOIIUX 3aIaHHOMY
yCIIOBUIO). JIMHEHHBIN monck
3aJIaHHOTO 3HaYEHUS B MACCHBE.
CopTupoBKa OJHOMEPHOTO MACCHUBA.
[TpocThie METOIBI COPTUPOBKH
(MeToq my3bIpbKa, METO] BHIOODA,
COPTUPOBKA BCTaBKaMM).

CopTupoBKa CIAUSTHUEM.

beIcTpas copTupOBKa MaccuBa
(asroput™ QuickSort).

JIBOWYHBIN MMOMCK B OTCOPTUPOBAHHOM
MacCHBe.

JIByMepHbBIE MAaCCUBBI (MaTPUIIbI).
Anroputmbl 00pabOTKH JBYMEPHBIX
MAaCCHBOB: 3aIOJTHEHUE JIBYMEPHOTO
YHCJIIOBOTO MACCUBA MO 331aHHBIM
IIpaBUIIaM, TTOMCK dJIEMEHTA

B IBYMEPHOM MacCHBE,

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

¥ CTOJIOTIOB IBYMEPHOTO MAacCHBa.
Paszpabomka npoepamm ons pewenus
NPOCMbIX 3A0a4 AHAIU3A OAHHBIX
(ouucmka oanmvix, Kiaccuguxayus,
AHAIU3 OMKIIOHEHULL)

QITOPUTMBI O0PAOOTKH OJHOMEPHBIX
1 IBYyMEPHBIX MaCCHUBOB, Ha BEIOpAaHHOM
SI3BIKE MPOTPaMMHUPOBAHUS.
Paspabamvisame npoecpammoi

0J151 peuleust NPOCMbIX 3a0ay AHAIU3A
OAHHDbIX.

Ilpakmuueckue pabomoi:

1. 3anonnenue maccuaea.

2. Bviuucnenue 0600uénnblix
Xapakmepucmux Maccusa (4uciosou
nocne008ameslbHOCmL).

3. Ilouck munumanbHoco
(MaxkcumMaibHO20) d1eMeHmMa 8 YUCI080M
maccuae.

4. Jlunetinwiii nouck 3a0aHH020
3HAYeHus 8 maccuse.

5. Ilpocmoie memoowl copmuposxu
maccuaa.

6. bvicmpas copmuposxka maccusa.

7. Jleouunwlii nouck.

8. Obpabomka mampuy.

9. Ananusz 0anHvIX

Hroro no pazneny

44
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Paznen 4. UndpopMannoHHbIe TEXHOJIOTMH

4.1 | OO6paboTKa TEKCTOBBIX 6 TekcToBBIN MpoLeccop. Pa3pabaTbiBaTh CTPYKTYpY AOKYMEHTA.
JIOKYMEHTOB PenaktupoBanue u (popmatupoBaHue. Hcnonbs3oBaTh cpeAcTBa aBTOMATU3AIIMU

[IpoBepka opdorpaduu ¥ rpaMMaTHKU. | TIPU CO3JIaHUU JOKYMEHTA.
CpencTsa novcka u aBT03aMEHbI [IpumeHsTh npaBuia MUTHPOBAHUS
B TEKCTOBOM ITPOIIECCOPE. MCTOYHHUKOB ¥ 0(hOpMIICHUS
Hcnonbs3oBanue cTuiei. OoubmorpadIECKux CChUIOK.
CTpyKTypupOBaHHbIE TEKCTOBbBIE [IpyHUMAaTh yyacTue B KOJJIEKTUBHOM
NOKyMeHTbl. CHOCKH, OTJIaBJICHHE. paboTe HajJ TOKYMEHTOM.
KonnexkruBHas pabota ¢ fokyMeHTaMu. | BolmonHaTh HAOOp U MPOCTYIO BEPCTKY
HNHCTpYMEHTHI pelieH3u POBaHUS MaTEMaTUYECKUX TEKCTOB.
B TEKCTOBBIX Ipoueccopax. O6naunsie | Ilpakmuueckue paoomol:
cepBuchl. Jlenoas nepenucka. Pedepar. | I. Bépcmka dokymenmos
[IpaBmira MUTHPOBAHUS NCTOYHUKOB H C MamemMamuyecKumu Qopmynamu.
odopmiieHns: OudIMOrpapuIecKux 2. MuozcocmpanuuHvle 0OKyMeHmbL.
ccbiiok. OdopMiieHue CUcKa 3. Konnexmuenas paboma
mutepatypbl. Cmanoapmeol ¢ OOKYMeHmamu
oubmocpaguueckux onucanuil.
3HAKOMCTBO C KOMIBIOTEPHOM BEPCTKOM
TekcTa. TeXHUYecKue CpeICTBA BBOJIA
TekcTa. Crernuain3upoBaHHbIE CPEJICTBA
PEIAKTUPOBAHMS MATEMATUYECKUX
TEKCTOB

4.2 | AHanu3 JaHHBIX 8 Anamu3 na"Hueix. OCHOBHBIE 334N [IpuBOIUTE PUMEPHI 33]1a4 aHAJIA3a

aHAJIN3a TaHHBIX: ITPOTHO3UPOBAHKUE,
KJaccudukarus, Kiacrepusanus,
aHaJIN3 OTKJIOHEHUIA.

JaHHBIX.
IToscHATh HaA TpUMeEpax
[IOCJIEI0BATENIBHOCTD PELICHUS 3a1a4
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[TocnenoBaTenbHOCTh PEIICHUS 3a/1a4
aHaJIM3a JIaHHBIX: COOP MEPBUYHBIX
JTAHHBIX, OYMCTKA U OI[EHKA KaueCcTBa
JIAaHHBIX, BEIOOP W/WJIH TTOCTPOCHHE
MOJIENH, MPEeoOpa30BaHNUE JaHHBIX,
BH3YaJIU3allnsl TaHHBIX, HHTEPIPETAIIHSI
pe3ynbTaroB. [IporpammHble cpeacTBa
Y UHTEPHET-CEPBUCHI JJIs1 00pabOoTKU

W TIPENICTaBIICHUS JaHHBIX. bonbime
naHHbIe. MamHHOe 00y4YeHue.
HUnmennekmyanvHolil aHaiu3 OAHHULIX.
AHanu3 TaHHBIX C TOMONIBIO
AJIEKTPOHHBIX Tabnuil. Beruucienue
CYMMBI, CpEeTHETO apu(hMEeTUIECKOr0,
HanOOJBIIET0 (HAMMEHBIIIET0) 3HAYCHUS
nuana3oHa. Beraucienue

ko3 (pHUIMEHTa KOPPEIISIINH ABYX PSJIOB
naHHbIX. [TocTpoeHue cTON0UYATHIX,
JMHENYaThIX U KPYTOBBIX IMArpaMM.
[TocTpoenue rpadukoB QyHKITHA.
[TonOGop nuHWYM TpeH A, pelieHue 3a1aq
MIPOTHO3UPOBAHMSI.

YuciieHHOE peleHne YpaBHEHU N

C TIOMOIIIbIO TTOA0Opa mapameTpa.
OnTuMuzaims Kak MOUCK HAMITY4IIIEro
pelIeHus B 3aJJaHHBIX YCIOBUSX.
[leneBast GyHKIIMS, OTPAaHUYCHUS.

aHaJM3a TaHHBIX.
PemaTte mpocTeie 3a1aun aHanM3a
JAHHBIX C TTIOMOIIIBIO AJICKTPOHHBIX
Ta0HII.

Hcnonb30BaTh COPTUPOBKY M (PHITBTPHI.
Hcnonbp3oBare cpeacTna AeI0BOM
rpaduKy 1JI9 HATJISTHOTO
IpEICTaBJICHUS JIaHHBIX.

Pemats mpocThie pacu€THbIC U
ONTUMU3AIMOHHBIC 33191 C TIOMOIIHIO
AJIEKTPOHHBIX TAOIUII.

Ilpakmuueckue pabomoi:

1. Ananu3z 0auHvix ¢ NOMOUBIO
INEeKMPOHHBIX MAOIUY.

2. Haznaonoe npeocmasnenue
Dpe3yIbmamos Cmamucmuyecko
0bpabomku OaHHbIX 8 8Ude OUACPAMM
cpeocmeamu pedaxkmopa 31eKmpOoHHbIX
maoauy.

3. Iloobop nunuu mpenoa,
NPOCHO3UPOBAHUE.

4. Yucnennoe pewenue ypasnenuu

¢ nOMOWbI0 nodbopa napamempa.

5. Pewenue 3a0auy onmumu3ayuu

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

Hroro no pazneny 14
Pe3epBHOE Bpems 14
OBIIEE KOJIMYECTBO 136
YACOB I10O ITPOTPAMME
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11 KJIACC
HanmenoBanue
Ne KommuaecTBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
pa3esoB U TEM [IporpammHoOe conepxkaHue
n/m 4acoB oOy4arommxcs

y4eOHOI0 IIpeIMeTa

Paznen 1. TeopeTuueckue OCH

OBBbI HH(pOPMATUKH

1.1

Nudopmarus
¥ THPOPMAIIOHHBIC
MPOIIECCHI

10

TeopeTnueckre moaxXoabl K OLIEHKE
KOJIMY€CTBa HH(OpMAIIUU.

3aK0H aAIUTUBHOCTH WH(OpMAITIH.
dopmyna Xaptim. Madopmarus u
BepoATHOCTh. Dopmymna [lleHHOHA.
AJITOPUTMBI CKaTUSI TaHHBIX.

AnroputMm RLE. Anroputm Xaddmana.

Agnroput™m LZW. ANTOpUTMBI CKATUA
JTAHHBIX

C OTepsIMU. Y MEHBIIICHUE TITyOUHBI
KOJMpoBaHus 11BeTa. OCHOBHBIC UJIEU
anroputmoB cxatusa JPEG, MP3.
CkopocTh niepeiauu JaHHbIX.
3aBUCHUMOCTh BPEMEHHU Mepelaun

OT MH(OPMAITMOHHOTO 00bEMA TAHHBIX
U XapaKTEPUCTUK KaHAaJla CBSI3U.
[IpuynHbBI BOSBHUKHOBEHUS OIIMOOK
pu nepenayde naHHbiX. Kogpl,
MO3BOJISIFOLIME OOHAPYKUBATH U
UCIIPABJIATH ONIMOKH, BO3ZHUKAIOITUE
MIpU Tiepeaayde NaHHbIX. PaccrosHue
Xsmmunra. KogupoBanue

XapakTepru30BaTh pa3IMuHbIE
TEOPETHUYECKUE MOAXO0/IbI K OLICHKE
KOJIMYECTBA UH(DOPMAIIHIH.

OnuceIBaTh U3y4aEMBbIE AT OPUTMBI
CKaTus JIaHHBIX, CPABHUBATH
pe3yNbTaThl UX padOTHI.

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

Y WCTIpaBJICHUsI OMOOK MpH Mepeaade
JAHHBIX C TIOMOIIbIO
MOMEX0YCTONYUBBIX KOOB.

[TosICHATH 3HAYEHUE MTOHITUI
«CHCTEMA», KIIOACUCTEMAY,
«CUCTEeMHBIN 2 heKTy,

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

Ilpaxkmuueckue padomoi:

1. Coicamue OanHbIX C NOMOWBIO
aneopumma RLE.
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¢ moBTOpeHreM 0uToB. Kosbl
X3MMHUHTA.

Cucrembl. KOMITOHEHTBI CHCTEMBI M IX
B3auMmozeiicTBue. CucTeMHbIN 3G DEKT.
VYnpasnenue kak UHPOPMaIMOHHBIN
nporecc. OOpaTHas CBSI3b

2. Corcamue OaHHBIX ¢ NOMOUWDBIO
aneopumma Xagpgpmana.
3. Corcamue oanHbIX ¢ nomepsamu

(ancopummor JPEG, MP3).
4. Ilomexoycmotiuusvle KoOvl

1.2

MopenupoBanue

Monenu u moaenupoBanue. Llenb
MOJENUPOBAHUS. AJIEKBATHOCTh
MOJIENTU MOJICTTUPYEMOMY OOBEKTY HIIU
MPOLIECCY, LIEJIM MOJICITMPOBAHMUSI.
dopManuzalus NPUKIAIHbIX 33/1a4.
[IpeacraBieHue pe3yibTaToB
MOJICIMPOBAHUS B BUJE, YIOOHOM

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

['padni. OcHOBHBIC MOHITHS. Bunt
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, OrpeeIeHne
KOJIMYECTBA PA3IUYHBIX TYTEH MEXKY
BEpIIMHAMH OPUEHTUPOBAHHOTO
aIUKJIMYEeCcKOoro rpada).

[epeBbs. bunapHoe nepeBo. [lepeBbs

OnpenensaTs NOHATHS «MOJEIbY,
«MOJIETTUPOBAHUEY.
Knaccuduuuposars moaenu

110 33ITAaHHOMY OCHOBAHHIO.
OnpenensTe Uelb MOJIETUPOBAHUS

B KOHKPETHOM CJIy4ae.

[TprMeHSATh aNropuTMbl HAXOXKACHUS
KpaT4alIlnX MyTed MEKy BEpIIMHAMU
OpPUEHTUPOBAHHOIO rpada.
[IpyMeHATH aNropUTMBI ONPEIECIICHUS
KOJIMYECTBA PA3IUYHBIX IYTEH MEXKIY
BEPIIMHAMH OPUEHTUPOBAHHOI O
aLMKJIMYECKOro rpada.

[TprBOINUTH MPUMEPHI UCIIOIB30BAHUS
JIEpeBbEB U IpaoB MpHU ONHUCAHUU
00BEKTOB U MPOLIECCOB OKPYKAIOIIETO
Mupa.

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

JlaBaTp orpeaeneHue BbIUTPHIIIHON
CTpATETHH.
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noucka. CriocoObl 00X0/1a AepeBa.
[IpencraBienue apuhMeTHIECKUX
BBIPAXXCHUI B BUJIE JICPEBA.
JluckpeTHbIe UTPHI JBYX UTPOKOB

¢ mosiHo¥ nH@opmanueit. [Toctpoenue
JiepeBa rnepedopa BapuaHTOB, OMKMCAHUE
CTpaTeruy UTPhI B TAOIMIHON (popme.
BrIUTphITIIHBIC U TPOUTPHITITHBIC
MO3UIMHU. BBIUTPBIIIHBIE CTPATErUU.

CpencTBa HCKYCCTBEHHOI'O MHTEIJIEKTA.

CepBHCHI MAIIMHHOTO TIEPEBOAA U
pacno3HaBaHUs YCTHOM peYM.
KOrHuTHBHBIE CEPBUCHI.
Nnentudukanus u nouck
U300pakeHUH, pacro3HaBaHUE JIUII.
Camoo0yuaroniuecs CUCTEMBI.
HcKyCcCTBEHHBINM UHTEIIEKT

B KOMIIBIOTEPHBIX UTPaX.
Hcnonp3oBanne METONOB
MCKYCCTBEHHOI'O MHTEIJIEKTA

B 00YYarOIINX CUCTEMAX.
Hcnosp30BaHre METOA0B
MCKYCCTBEHHOI'O MHTEIJIEKTa

B poOoToTexHUKE. IHTEpHET Bellei.
[lepcnieKTUBBI pa3BUTHS
KOMITBIOTEPHBIX MHTEIUICKTyaIbHBIX
cucrem. HelipoHnHsie cetu

OnuchIBaTh BBIUTPHIIIHYIO CTPATETHIO
B 33JJaHHOW UTPOBOW CUTYyallUU

B (popme nepeBa uiu B TaOJUYHOMN
dbopme.

[ToSICHATh OHATHUS «MCKYCCTBEHHBIN
WHTEJUIEKTY», «MAITUHHOE 00 ydeHUE.
[IpuBOaMTE IpUMEPHI 33124,
pPEIAEMBIX C IIOMOILBIO
MCKYCCTBEHHOI'O MHTEIIJIEKTA.
Ilpakmuueckue padomoi:

1. Ilouck svlucpvluHol cmpame2uu

8 uepe ¢ NOJIHOU UHGopmayuell.

2. Cpedocmea uckyccmeeHH020
UHmMesnneKma

Hroro no pazneny

18
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Pa3znen 2. AnropurmMsl 1 IPOrpaMMHUP OBAHHTE

2.1 | DneMeHTBI TeOpHUH 6 dopMan3anys MOHATHUS aJTOPUTMA. [10SICHATH TOHATHSI «BBIYHACIUTEIbHBIN
QIrOPUTMOB Maivna Teropunra Kax MPOLIECC), «CIOKHOCTH ANTOPUTMAY,

YHUBEPCAIIbHASI MOJICJIb BIYUCIICHUM. «(PHEKTUBHOCTD AT OPUTMAY.
Te3uc Uépua—Trropunra. [TpuBoauTh puMeps! F3H(PEKTUBHBIX
Mawuna Ilocma. JITOPUTMOB.
Hopmanvusie ancopugpmur Mapkosa. CocTaBJiITh TPOrpaMMBbl JJIsl MAITUHBI
Aneopummuuecku Hepaspewumole TrropuHra.
3a0auu. 3adauya ocmanosa. Hcnonvzosams Hopmanbhbie
Hegosmooacnocms agmomamuyeckou anzopugmul Maprosa.
OMAAOKU NPOSPAMM. JlaBaTh OLIEHKY CJIOKHOCTU U3BECTHBIX
OneHka CI0KHOCTH BBIYUCIECHUH. JITOPUTMOB.
Bpems paboTel u 00bEM rcnionb3yemoit | Ilpakmuueckue padomot:
MaMsITH, X 3aBUCUMOCTh OT pa3Mepa 1. Cocmaegnenue npocmoui npocpammsi
UCXOJIHBIX TaHHBIX. OlleHKa ons1 mawiunwvl Teropunea
ACUMITOTUYECKOMN CII0KHOCTH
QITOPUTMOB. AJITOPUTMBI
MTOJIMHOMHAJIBHOM CIIOKHOCTH.
[lepebopubie anroput™Mbl. [Ipumepbl
pPa3IMYHBIX AJITOPUTMOB PELICHUS
OJTHOM 3a/1a4M, KOTOPBIE UMEIOT
Pa3IUYHYIO CII0KHOCTh

2.2 | Anroputmsl 28 ITorck MpOCTHIX YMCEN B 3aJaHHOM Hcnonb30BaTe alroputM «pemieTo

U CTPYKTYPBI JaHHBIX

JIMAIa30He C IOMOLIBIO aIrOpUTMa
«peteTo DpaTtocheHar.
MHoropaspsiiHble LeNble YHUCIa,
3aJ1a4¥ JJIMHHON apu(PMETHKU.

OparocdeHay i MOMCKa MPOCThIX
YHCEJI B 3aIaHHOM JIMAIla30He.
[TosicHATH TPUHIIUIIBI 00PaOOTKU
MHOTOPA3PSIAHBIX LIEJIBIX YUCEN
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CnoBapu (accoruaTiBHbIE MAaCCHUBHI,
OTOOpaKEHUS ). XI-TaOJIUIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
CJIOBApS /IS 3aJIaHHOTO TEKCTA.
Ananuz mexcma Ha ecmecmeeHHOM
Aa3viKe. Bvioenenue
nociedosamesbHocCmell no wadiomy.
Pecynapuuie evipasicenus. Yacmommuulil
AHANU3.

Crexku. AHayIi3 NpaBUIILHOCTH
CKOOOUYHOTO BhIpakeHUs. Brruucnenue
apu(PMETHIECKOTO BRIPAKCHHUS,
3alMCaHHOTrO B MOCTPUKCHON (hopMme.
Ouepenu. Ucnonbp3zoBaHue ouepenu
JUTSI BPEMEHHOT'O XPAHECHUSI TAHHBIX.
Cesaznvie cnucku. Peanuzayusa cmeka u
ouepeou ¢ NOMOUWBIO CEAZHBIX CNUCKOB.
Anroputmsl Ha rpadax. [Tocrpoenue
MUHUMAJIBHOTO OCTOBHOT'O JIEpeBa
B3BEIIIEHHOT'O CBSI3HOTO
HEOPHEHTUPOBAHHOTO Tpada.

006x00 epacgha 6 enyouny. 06x00 epagha
6 wupuny. KonmaecTBo pa3InyHbIX
IIyTEN MEXKy BEPIIMHAMHU
OPUEHTUPOBAHHOT'O AIIMKINYECKOTO
rpada. Anroputm JlerKkcTpol.
Aneopumm Dnotioa—Yopwanna.

U PEaIM30BbIBATH COOTBETCTBYIOIINE
IITOPUTMBI Ha SI3BIKE
MpOrpaMMHUPOBAHMSL.

[IpumensTs cnoBapu (accollMaTUBHBIC
MacCHUBbI, OTOOpakKeHUs1) B 3a/1ayax
00pabOTKU JTaHHBIX.

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

[TosicHATH IPUHITUTIBI PA0OTHI CTEKA
U O4epe/id, UCTIOIB30BaTh CTEKU

Y OYepeln ISl PEIICHUS
AITOPUTMUYECKUX 3a/1a4.
Peann3oBbIBaTh U UCIOJI30BATH
JBOMYHBIC (OMHApPHBIE) IEPEBbS

U rpadbl A1 pelieHus 3aaa4
00pabOTKHU JTaHHBIX.

Hcnons30BaTh AUHAMHYECKOE
MIPOrpaMMHPOBAHUE

JUIS1 BBIYUCIICHUSI PEKYPCUBHBIX

b yHKIMH, MoAcuéTa KOJTMYEeCTBa
BApUAHTOB U PEILICHUS 3a]1a4
ONTUMMU3AIIUH.

Ilpaxkmuueckue padomuwi:

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

C TIOMOIIBIO CCBUIOYHBIX CTPYKTYD.
JIBonuHble (OMHAPHBIC) ICPEBbS.
[TocTpoenue aepeBa 11l 3aJaHHOTO
apu(PMETHIECKOTO BBIPAKCHUSI.
PekypcuBHBIC aIrOpuTMBI 00X0/12
nepesa. Mcmonp3oBaHue cTeka U
odepenu as 00Xoaa aepeBa.
JluHaMugecKkoe mporpaMMHUPOBAHUE
KaK METO]T PEIICHUS 3a7a4 C
COXPaHEHHEM TIPOMEKYTOTHBIX
pe3yJIbTaTOB. 3a7a9H, PEIIacMbIe C
MOMOIIBI0 TMHAMHYECKOTO
MIPOrPaMMUPOBAHUS: BEIYUCIICHUE
PEKYPCUBHBIX (YHKITUN, TOACUET
KOJIMYECTBA BapUAHTOB, 33/Ia4l
ONTUMU3AIAN

2. Peanuzayus evruucnenuu

C MHO20PA3PSOHBIMU YUCTIAMU.

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

4. Ananuz mexcma Ha ecCmecmeeHHOM
A3bIKe.

5. Buiuucnenue apughmemuuecxkozo
8bIPAIHCEHUS, 3ANUCAHHO20

8 nocmghukcHol gpopme.

6. Hcnonvzoeanue ouepeou.

7. Hcnonv3osanue oepesves

07151 BbIUUCTICHUSL APUDMEMUUECKUX
BbIPANCEHU.

8. Bviuucnenue onunvl Kpamuatiuie2o
nymu mesxicoy sepuuHamu epagpa
(ancopumm Jletikcmpul).

9. Bviuucnenue pekypcusHvix (h)yHKyuti
C NOMOWBIO OUHAMUYECKO20
NpPOCPAMMUPOBAHUL.

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

11. Pewenue 3a0au onmumuzayuu

C NOMOWBIO OUHAMUYECKO2O
NPO2PAMMUPOBAHUSL
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2.3 | OCcHOBBI OOBEKTHO- 16 [Tousatue 06 0OBLEKTHO- [ToACHATH OCHOBHBIE ITPUHITUTIBI
OpUEHTHUPOBAHHOT O OPUEHTHUPOBAHHOM 00BEKTHO-OPHUEHTUPOBAHHOTO
IpOrpaMMHUPOBAHUS nporpaMmupoBaHnun. OOBEKTH U MpOrpaMMHUPOBAHMSL.

kJjacchl. CBOMCTBA M METOJIbI 00BEKTOB. | [IpoekTHpOBaTh M HCIOIH30BAThH
OOBEKTHO-OPUEHTUPOBAHHBIN aHAIM3. | MPOCThIE KIacChl 00bEKTOB.
Pa3paboTka nmporpamMm Ha OCHOBE [IpoekTrpoBaTh HEpapPXUU KIIACCOB
O00BEKTHO-OPUEHTUPOBAHHOTO MOAXOA. | JUIsl ONMCAHUS MPEAMETHOU
WNukancynsmus, Hacaeq0BaHue, o0JacTH.
HOTUMOPU3M. Pa3zpabateiBaTh IporpamMmsI
Cpenpl ObicTpoii pa3paboTKu ¢ rpaduueckuM UHTEpPecom.
nporpamm. [IpoektupoBanue N3yuaTe BTOpOI S3BIK
uHTEepdeiica moab30BaATENS. pOrpaMMHUPOBAHUS
Hcnonp30BaHuE TOTOBBIX yNpaBisieMbIX | [lpakmuueckue pabomol:
AJIIEMEHTOB ISl IOCTPOEHHUS 1. Hcnonv3oeanue 20moswix K1accos
uHTepdeiica. 8 npocpamme.
O0630p SA3BIKOB MPOTPAMMHUPOBAHUS. 2. Paspabomka npocmou npozpammbl
[TonsiTue o mapagurmax C UCNOIb308AHUEM KIIACCOS.
porpaMMHUpOBaHus. M3yuenue 3. Pazpabomka knacca,
8MOPO20 A3bIKA NPOSPAMMUPOBAHUSL UCNOTIL3YIOWEe20 UHKANCYISIYUTO.
4. Pazpabomka uepapxuu Kiaccos.
5. Paspabomxka npozcpammoi
¢ epaguueckum unmepgeticom

Hroro no pazneny 50

Paznen 3. UnpopMannmoHHbIe TEXHOJIOTHA

3.1 | KommbrorepHo- 8 OTansl KOMIIBIOTEPHO- Briiensats 3Tanbsl KOMIBIOTEPHO-
MaTeMaTU4eCKOe MaTeMaTUYECKOr0 MOJICTUPOBAHUSA: MaTeMaTU4ECKOro MOJEIUPOBAHUS
MOJIETTUPOBAHKE MOCTAaHOBKA 3aJ]auM, pa3paboTka Y PEATM30BBIBATH UX C TOMOLIBIO
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MOZENH, TECTUPOBAHUE MOJEIIH,
KOMITbIOTEPHBIN

HKCIIEPUMEHT, aHAJIU3 PE3YyJIbTAaTOB
MOJEIUPOBAHHS.

JuckpeTruzanus Ipyu MaTeMaTHIeCKOM
MOJIETUPOBAHUY HETIPEPHIBHBIX
npoueccoB. MoaenupoBaHue
JNBIKEHUS. MoaennupoBaHue
OMOJIOTMYECKUX CUCTEM.
MaremaTnueckue Moaelu

B SKOHOMUKE. BrrunciurenbHbie
HKCIEPUMEHTHI C MOJICIISIMH.
Komnsvromepnoe mooenuposanue
cucmem ynpasieHus.

OO6paboTka pe3yIbTaToB
sKcTiepuMeHTa. MeTo] HauMEHBIINX
KBaJpaToB. OLEHKA YHCIOBBIX
apaMeTpoOB MOACIUPYEMBIX O0HEKTOB
U rporeccoB. BoccraHoBiieHne
3aBUCUMOCTEH I10 PE3yJIbTaTaM
HKCIEPUMEHTA.

BeposgtHocTHBIE MOaenn. MeToabl
Monte-Kapio. Umutannonsoe
MozenrpoBanue. CHCTEMbBI MaCCOBOTO
O0CTy>KMBaHUS

IPOrpaMMHOI0 00ECIIEUEHHUS.
[TosicHATh HEOOXOAUMOCTD U CYITHOCTD
JTUCKPETU3AINN TIPU PEIICHUN
BBIYHCIIUTEIBHBIX 3371a4 C TIOMOIIIBIO
KOMIIBIOTEPOB.

Hcnonb30BaTh UMUTAITMOHHOE
MOJICTTUPOBAHKE, B TOM YHUCIIC HA
OCHOBE BEPOSITHOCTHBIX MOJICIICH.
OOpabatbIBaTh pe3ynbTaThl
IKCIIEPUMEHTA.

Ilpakmuueckue pabomot:

1. Mooenuposanue osuicerus.

2. Mooenuposarnue 6uoiocuueckux
cucmem.

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

ba3el nanHbIx

10

Tabnuunble (pessiiuOHHbIE) 0a3bI
naHHbIX. Tabmuna — npeacTaBieHue
CBEJICHUI 00 OJTHOTUITHBIX 00BEKTAX.
ITone, 3amuch. Koy Tabnunel. Pabora
C TOTOBOM 0a30¥ JaHHBIX. 3aMOJIHEHUE
0a3bl JaHHbIX. [lonck, cCOpTHPOBKA U
bunpTpanys 1aHHbIX. 3aPOChI

Ha BBIOOPKY JTAHHBIX. 3apPOCHI

C mapamMeTpamu. Beraucisempie moss
B 3aIIpocax.

MmuoroTtabmugaabie 0a3bl JaHHBIX.
Tunel cBsA3el MKy TabJIUIIAMU.
Baemnuii kimrou. LlemocTHocTs 6a3bl
JAHHBIX. 3aMpPOChl K MHOTOTA0 IMYHBIM
0azam JaHHBIX.

OcHoHble NPUHYUNBL HOPMATUSAYUY
0asz oaunwvix. A3vik ynpaesnenus
oanuvimu SQL. Cozoanue npocmuolx
3anpocos Ha a3vike SOL na ebibopKy
OAHHBIX U3 OOHOU MADIULBL.
Hepenayuonunvie 6azvt 0annwix.
IKcnepmuvie cucmembl

XapakTepu3oBaTh 0a3y TaHHBIX KaK
MOJIENb TIPEIMETHON 00IacTH.
[IpoexkTupoBaTh MHOTOTAOIUYHYIO 0a3y
JTAHHBIX.

OcyIecTBIATh BBOJ M PEIAKTHPOBAHNE
JTAHHBIX.

OcyIecTBIsATh COPTUPOBKY, TOUCK

Y BBIOOp JTAaHHBIX B TOTOBOM 0aze
JAHHBIX.

dopmMupoBaTh 3aIPOCHI Ha TIOUCK
JAHHBIX B CPEJIC CUCTEMBI YIIPABIICHUS
0a3aMu JaHHBIX.

Yrpapnare 6a30i JaHHBIX

C TIOMOIIIBIO MPOCTBIX 3aIIPOCOB

Ha s3p1Ke SQL.

[TosicHsTH 00JIaCTH MPUMEHEHHS,
JIOCTOMHCTBA U HEJIOCTATKH
HEPEISAIMOHHBIX 0a3 JTaHHBIX

B CPAaBHECHHH C PEJISIITUOHHBIMHU.
Ilpakmuueckue pabomoi:

1. Paboma c 2comoeoti 6az0il 0aHHbIX.
2. Pazpabomxa muocomabauyHot 6a3vl
OQHHDIX.

3. 3anpocwi k MHO2OMAbAUUHOU Oa3e
OQHHBIX.

4. Vnpaenenue 0auHbIMU C NOMOUBIO
azvika SQL
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3.3 | BeO-caiiTsl 14 WNuTepHer-ipunoxenus. [lonsatue o [1osICHATH TPUHIIUIIBI TEXHOJIOTUU
CEpBEPHOM M KIMEHTCKOM YacTAX cailTa. | «KJIMEHT — CepBEP» Ha MPUMEPE
TexHomorust «KJIUEHT — CepBEPY, €& B3aMMO/IeHCTBUS Opay3epa
JIOCTOMHCTBA U HepocTaTku. OCHOBBI u BeO-cepBepa. Co3naBarh MpoCThIe
s3pika HTML u kackagHbix TabJui BEO-CTpaHUIIbI, UCTIOJIb3YS S3BIK
ctuneit (CSS). Crienapuu Ha si3bIKE pasmetkn HTML, kackagHbie TaOJIHIIBI
JavaScript. ®opmbl Ha BeO-CTpaHHUIIE. CTWJIEH U CLICHAPUU Ha SI3bIKE
Pa3mernenne BeO-caiiToB. Yciyra JavaScript. OnuceIBaTh TEXHOJIOTHIO
XOCTHHTA. 3arpy3ka ¢aiaoB Ha CAlT pa3MenieHns cautoB B cetu HTEepHET.
Ilpakmuueckue padomoi:
1. Cozoanue mexcmosoi
6eb-cmpaHuybl.
2. Cozoanue 8eb-cmpanuybl,
sKIIOYAIOUCU MYTbMUMEOULIHbLE
00beKmbl (PUCYHKU, 36YKOBbIE OAHHbIE,
8U0€0).
3. Oghopmnenue cmparuyvl ¢ LOMOUBIO
KACKAOHBIX Mabuy cmuiell.
4. Ucnonv3oeanue cyenapues Ha s3bike
JavaScript
3.4 | KommnbroTepHas 8 BBoj nzo0paxenuit ¢ uCoiib30BaHNEeM | BBIMOIHATH OOIIYI0 KOPPEKIIHIO
rpadguka Pa3IUYHBIX HU(PPOBBIX YCTPOUCTB U (PPOBBIX N300PAKEHUH.

(urdpoBbIX GoToannapaToB u
MUKPOCKOIOB, BUIEOKaMepP, CKAaHEPOB
U APYTUX YCTPOICTB).

['paduueckuii penakrop. Paspemenue.
Kagpuposanue. McnipaBinenue

[TprMeHSATh UHCTPYMEHTHI
rpaguyecKoro pelakTopa K OTAeIbHbIM
00J1acTAM M300paKeHUS.

CTpouTbh MHOTOCTIOMHBIE U300PAKEHUS
C UCIOJIb30BAHMEM MAaCOK, TOTOBHUTH
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MepCHeKTUBLI. [ ucTtorpamma.
Koppekuust ypoBHEM, KOPpEKIUS 1IBETA.
ObeciBeurBaHUE IIBETHBIX
n3zo0paxenuit. Perymbs. Pabota

¢ obnactamu. OUIbTPHI.
MHorocnoiinbie H300paxeHusl.
Tekcrosele cion. Macka cnos.
Kananel. CoxpaHeHue BbIJICTICHHON
obmactu. [ToAroToBKa MILTFOCTpAITHIA
JUIsl BeO-CaliTOB. AHUMHUPOBAHHbBIE
U300pakeHUA.

BekrtopHas rpaduxa. [I[puMUTHBEI.
H3MmeHeHne nopsijika 3JI€MEHTOB.
BripaBHHBaHUE, pacipeaeicHue.
['pynmmupoBka. Kpussie. @opmarsl
BEKTOPHBIX PUCYHKOB. Mcrionbp30BaHue
KOHTYpPOB. BekTopu3zaliusi pacTpoBbIX
N300paKEeHUH.

[IpuHUMIBI TOCTPOCHUS U
PEAAKTUPOBAHUS TPEXMEPHBIX
Mozeneit. CeTouHbIe MOJIEIIH.
Marepuansl. MonenupoBanue
HMCTOYHUKOB OcBelleHus. Kamepnl.
AnnutuBHbIC TexHONOrUU (3D-
npuHTepsbl). [loHsATHE O BUPTYaTIHHOM
PEATbHOCTH Y JIOTIOJITHEHHOMU
pEaIbHOCTH

WJUTIOCTPAITAN TSl pa3METICHUS

Ha BeO-caiiTax, co3/1aBaTh
AHNMHPOBAHHBIE N300PaKCHUSI.
Co31aBaTh BEKTOPHBIC NU300paKCHHUS
C TIOMOIIIBIO0 PEAAKTOPA BEKTOPHOM
rpa)MKy WX HHCTPYMEHTOB
TEKCTOBOTO MPOIECCcopa.
Ilpakmuueckue pabomwi:

1. Obpabomxa yugposwvix
gdomoepaghuii (kaopuposarue,
ucnpasieHue nepcnekmussl, KOppeKyus
Vpo8Hell, KoppeKyus ysema,).

2. Pemywiv yughposwix gpomoepadghuii.
3. Muozocnoiinvle uzoopasicenus.

4. Anumupogamnnsie u300paHceHusl.

5. Bexmopnas epaghuxa
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3.5 | 3D-monenupoBanue 8 [IpuHUOKIIBI TOCTPOCHUS U [1osICHATH TPUHLIUTIBI IOCTPOCHHUS
pPEAAKTUPOBAHUS TPEXMEPHBIX TPEXMEPHBIX MOJEIIEH.
Mozenei. CeTouHble MOJIEIN. BrINonHATH ornepanuu mno nocTpOeHUo
Marepuansl. MonenupoBanue Y PEIAKTUPOBAHUIO TPEXMEPHBIX
MCTOYHUKOB ocBenleHus. Kamepsl. MOZEINEH.
AnnutuBHbIe TexHOJI0rUU (3D- Pa3merars Ha BUPTyaJIbHOU CLIEHE
MIPUHTEPHI). VMCTOYHUKH OCBEILICHUS U KAMEpBI.
[lonsiTHE O BUPTYyaIbHON PEATBHOCTH [IpuBOAUTE MPUMEPHI UCITOJIB30BAHMS
Y JIOTIOJIHEHHOW peabHOCTU TE€XHOJIOTMM BUPTYaIbHON
Y JIOMTOJTHEHHOW PEATbHOCTH.
Ilpaxkmuueckue padomoi:
1. Co30aHue npocmuvix mpéxmepHulx
Mooenell.
2. Cemounvie mooernu.
3. Penoepune
Hroro no pazneny 48
PesepBHoe Bpems 20
OBUIEE KOJIMYECTBO 136
YACOB IIO ITPOI'PAMME
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5. Iloypo4yHoOe€ IJIAHUPOBAHUE

10 KUIIACC

Tema ypoka

TpeboBaHMs TEXHUKH OE€30IIACHOCTH U TMUTHEHBI ITPU paboTe ¢ KOMIbIOTEpaMH U APYTUMHU
KOMITOHEHTaMH IH(POBOTO OKPYKEHUS

[TpuHIMIBl pabOTHl KOMITBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM |

W

OOMeH JaHHBIMU C IOMOIIIBIO IKMH. KOHTpOJIIephl BHEIIHUX YCTPOICTB |

ABTOMaTHYECKOE BBHITIOJIHCHHE IIporpaMMabl IIpoHeCcCopomM |

OneparnBHas, NOCTOSIHHAS U 1OJITOBpeMeHHas namsaTh. KOHTposuIepsl BHEITHUX
ycTporcTB. [IpssMoi qocTyn K maMsitu

COBpCMeHHI)IG KOMITBIOTCPHBIC TCXHOJIOTUHU |

[IporpammHuoe obecrieueHne KOMITbIOTEPOB, KOMIBIOTEPHBIX CUCTEM U MOOMIIBHBIX
YCTPOWCTB

CuctemHoe nporpaMMmHoe obecrieuenue. OnepanuoHHbIe CUCTEMBI |

\O || &0

Yrunutel. [paiieps! ycTporcTs. [lapamiensHoe nporpaMMUpOBaHHE |

| 10

WHCcTammsmus u JeMHCTAIUISIINS IPOTPAMMHOTO 00eCTIeUeHHSI |

11

QaiinoBsie cucTembl. [[pUHIIUIIBI pa3MenIeHUs] 1 UMEHOBaHUs (ailyioB B J0JITOBPEMEHHOM
namst. [11aGaoHb! 1 onucaHus rpymi ¢aiios

12

3akoHomarenscTBO Poccuiickoit denepanyn B 001aCTH IPOrPaMMHOTO 00eCTIeYeHUS 1
JTAHHBIX

13

[IpuHIMITBI HOCTPOEHUS U annapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX ceTeld. CeTeBbie
MIPOTOKOJIBI

Cetp NHTEpHET |

| 15

Pa3zgenenue IP-ceTn Ha mOACETH C TOMOIIBIO MAaCOK HOACETEH |

| 16

CereBoe AIMUHUCTPHUPOBAHUC |

17

Bunsr nestensaoctr B cetr MaTepuer. CepBucsl UHTepHeTa. ['ocynapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIIYTH

| 18

WNudopmannonHas 6€30macHOCTb |

| 19

BpenonocHble mporpamMmmHoe obecriedeHne U MeTo bl OOPHOBI C HUM |

HHpaKTI/I‘-IeCKaSI pabota no Teme "AHTUBUPYCHBIE TPOrPaMMBbI"

21

Opranu3anus Tu9HOro apxuBa nHpopmaimu. PesepBHoe konnpoBanue. [laponsHas
3al[MTa apX1uBa

HHlHq)pOBaHHe JTAHHBIX

HAJ‘IFOpI/ITM mdpoBanus RSA. Creranorpadust

| 24

HHpaKTI/I'-IeCKaSI pabota no teme "Hludposanue naHHbIX"

25

Wndpopmanus, nanaeie 1 3HaHus. H(OpMalimoHHbIE MPOIIECChl B MPUPOJE, TEXHUKE U
o01ecTse

26

HenpepriBHbBIE U TUCKpPETHBIE BETMUMHBI U CUTHAJIBL. He00X0AMMOCTh AUCKPETHU3AMH
uHpOpMalny, peIHa3HAueHHOH /ISl XpaHeHUs], iepeiadn 1 00padoTKU B IU(PPOBHIX
cUcTemMax




n/n

Tema ypoka

27

JIBonyHOE KOoMpoBaHue. PaBHOMEpHBIE U HEpAaBHOMEPHBIE KOABL. JIeKOAMpPOBaHKE
COOOIEHUH, 3aIMCAHHBIX C TOMOUIbI0 HEPABHOMEPHBIX KOJIOB

28

Ycnosue ®@ano. [locTpoeHne 0JHO3HAYHO IEKOIUPYEMBIX KOJIOB C IIOMOIIBIO IePeBa.
I'pad An. A. MapkoBa

29

Enununs! usmepenus konudectsa HHPOpMauu. An(aBUTHBINA MOIXO0 K OLIEHKE
KoJInyecTBa MH(popMauu

30

HCI/ICTCMH CUHMCIICHHS

31

HHepeBon YHUCeN U3 OJIHOM CUCTEMBI CUMCIICHUS B JIPYTYIO

32

I[BOI/I‘-IH&H, BOCBMCpHYHAA N ICCTHAAUATCpUIHAA CUCTEMBI CHUCIICHHUA, CBA3b MCIKIAY
HUMH

33

I[BOI/ILIHEIH, BOCBMCpHUYHAA N HIECTHAAUATCpUIHAA CUCTEMbI CHUCIICHUS, CBSA3b MCIKIY
HUMU

34

I[BOI/ILIHEIH, BOCBMCpPHUYHAA N HISCCTHAAUATCpUIHAA CUCTEMbI CHUCIICHUS, CBSA3b MCIKIY
HUMU

35

HApI/Iq)MeTquCKI/Ie ONEpaALMH B MO3UIUOHHBIX CUCTEMAX CUMCIICHUS

36

HTpOI/mHas{ YPAaBHOBEIICHHAs! CUCTEMA CUUCIICHHUS

37

HI[BOI/ILIHO—I[CCHTI/I‘IHEIH CHUCTCMA CUUCIICHUA

3

oo

HKOI[I/IpOBaHI/IC TCKCTOB

39

HPaCTpOBOG KOAMPOBaHUE U300pasKeHU I

4

)

HHpaKTquCKaﬂ pabora o Teme " Jluckperuzanus rpadpudeckoit mapopmaryn”

41

@paxkranbHas rpaduxa

L{BeToBBIie MOAenu. Bekroproe kogupoanue. ®opmatsl daitio. TpéxmepHas rpaduka.

42

KO,[[HpOBaHI/IC 3BYKa. OI_ICHKa I/IH(I)OpMaI_[I/IOHHOFO 00BéMa 3BYKOBBIX NAHHBIX ITpH
3aJaHHBIX YaCTOTC JUCKPECTU3AINU U Pa3pAAHOCTH KOAUPOBAHHUA

4

(O8]

HHpaKTI/ILIeCKaSI pabota no Teme "/luckperu3zanys 3ByKoBoil nHpopmanun"

4

=

HOCHOBLI anreOphl JIOTHKH

45

H.HOI‘I/ILIGCKI/IG OIcpanunu. T3.6J'II/II_ILI HCTUHHOCTHU

46

C IIOMOIIIBIO Ta6J'II/II_[ HNCTUHHOCTH

Jlormueckme BBIPAXKCHUS. Jlormueckme TOXACCTBA. I[OKaSaTCJ'II)CTBO JJOTHYCCKHX TOXKICCTB

47

poIieccopey

HpaKTI/IquKaﬂ pa60Ta IO TEMC ((HOCTpOGHI/Ie " aHaJIn3 Ta6J'II/II_I WCTHHHOCTH B TaOJIMYHOM

48

Hﬂomqecxne olnepalyy 1 Olepalyy HaJl MHOKECTBAMH

49

HHOFI/IHCCKHC OIcpalru 1 orepanvi HaJl MHOKCCTBAMU

50

H?)aKOHLI aJIFC6pLI JIOTUKH. DKBUBAJICHTHEIC Hp606p8.30BaHI/I$I JOTHYCCKHUX BBIpa)KCHI/II\/'I

51

Hﬂomqecxne ypaBHEHUS U CHCTEMbI YpaBHEHU I

52

Jlornueckue GpyHKIMU. 3aBUCUMOCTh KOJIMYECTBA BOZMOKHBIX JIOTHYECKUX (DYHKIUH OT
KOJINYeCTBA apryMeHToB. [1ojiHbIe CHCTEMBI JIOTHYECKUX (QYHKIUI

53

Kanonuueckne (I)OpMBI JJOTHUYCCKUX BLIpa)KeHHﬁ. COBepI_HCHHBIe JU3BIOHKTHUBHBIC 1
KOHBIOHKTUBHBIC HOPMAaJIbHBIC (bOpMI)I, AJITOPUTMBI UX ITOCTPOCHUS 110 Ta6nnue
HCTUHHOCTHU




Ne
n/n

Tema ypoka

54

H.HOI‘I/I‘-IGCKI/IG 9JICMCHTELI B COCTABC KOMITBIOTCPA |

55

HTpI/Irrep. Cymmatop. MHoropaspsiHblii cymmarop |

56

HOCTpOeHI/Ie CXEM Ha JOTHYECKHUX 3JICMCHTAaX. 3aluCh JIOTHYECKOrO BBIPpAXXCHUSA 110
JIOTHYECKOH CXeMe

57

HMI/IKpOCXGMBI 1 TCXHOJIOTHA UX MTPOU3BOJACTBA |

58

[IpencraBieHue 1enbIX YUCEN B aMATH KoMnbioTepa. OTrpaHUYEeHHOCTh AHana3zoHa 4uces
IIpU OrpaHUYEHUHN KOJIUYeCcTBa pa3psaaoB. [lepenonnenue pa3psaHoil ceTku

59

be33nakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIN OUT. JIBONYHBIN JOMOJIHUTEIBHBIN KO
OTPULIATEIIbHBIX YHCET

60

[ToOuTOBEIE JTOTHUYECKUE onepauy. JIornueckuit, apuMEeTHIeCKUN ¥ IUKITMYECKUI
CIBUTH

61

HI_HH(prBaHHe C TIOMOIIBIO0 TOOUTOBOM orneparuu «uckiovatomee NI |

62

HHpCI{CTaBJ'IeHI/Ie " XPAaHCHUC B MaMATHU KOMIILIOTEpPA BCIICCTBCHHBIX YHCECJI |

63

Brmonxnenue onepam/lﬁ C BCIICCTBCHHBIMHU YHCJIaMH, HAKOIIJICHUC omubOoK npu
BBIYUCICHUAX

64

[IpakTrueckas pabora o Teme «M3ydeHne mopa3psAHOTO MAITHHHOTO MTPECTABICHHS
L[EJIbIX Y BELIECTBEHHBIX YUCEI

65

‘AHaJ'H/IS AJIropuTMOB

66

Oransl pelieHus 3a1a4 Ha KoMmnblotepe. THCTpyMeHTaIbHbIe CpesicTBa: TPAHCIATOD,
OTJIaTYMK, TPOPUINPOBIIUK

67

Cpena nporpammupoBanus. KoMnumsanus u uHTEpnpeTanus nporpamm. BupryanbHele
MalMHbl. IHTerpupoBaHHas cpeia pa3padoTKu

68

HMeTonLI OTJIAJIKU IPOrpPaMM

69

HTI/IHH IIEPEMEHHBIX B SI3bIKE IPOrPaMMHUPOBAHUS

70

HO6pa60TKa LEJIBIX YHCEI

71

HO6pa60TKa BEIIECTBEHHBIX YUCEIl

72

73

HBeTBJIeHmL CrnosxHbI€ yCIIOBUS

74

HHI/IKJ‘IH C yCJIIOBUEM

75

HHI/IKJ‘IH 10 IEpEMEHHOM. B3anuMo3aMeHs1eMOCTh pa3InuHbIX BUJIOB LIMKJIIOB

76

HCJ’Iy‘%IﬁHHe u HCGB,Z[OCHy‘I&fIHLIC qucia |

HO6p360TKa HATYpPAJIbHBIX YUCCII C UCTIOJIb30BAHUCM ITUKIIOB

7

HaxosxaeHre Bcex MpOCThIX YMCENT B 3a7]aHHOM fquarna3oHe [IpakTuueckas padoTa mo teme
«Pemienune 3a1a4 METOIOM TIepedOpar»

78

HI/IHBapHaHT HUKJIa

79

HI[OKyMeHTHpOBaHHe porpaMm

80

81

HO6pa60TKa JAHHBIX, XpaHAIMXCs B (paitinax |

HPa36I/IeHI/IC 3a/1a4M Ha I1013a1a4H

82

Hcnonp30BaHne cTaHIAPTHOW OMOIMOTEKH SI3bIKA MMporpaMmMupoBanus. [loakmouenue
OMOTMOTEK MOANPOTrpaMM CTOPOHHHUX TPOU3BOIUTEINEH

83

HHOHHpOFpaMMH (mpoueaypbl ¥ QYHKIHN) |




Ne

n/n

Tema ypoka

84

HHoanporpaMMH (mpouexypbl U QYHKITHN) |

85

HHpaKTquCKa;I pabota no Teme "Pa3paboTka nmoamnporpamm” |

86

Pexypcusi. PexypcuBnbie 00bekTHI ((ppakTainsl). PekypcuBHbIE ponie1ypsl U (yHKINH.
Hcnonp30Banue CTEKa sl OpraHU3alii PEKYPCUBHBIX BBHI30BOB

87

HHpaKTquCKa;I pabota no Teme "PexypcuBHBIE TOATPOTrpaMMBbI”

88

HMO;[yJILHHﬁ IPUHLUI OCTPOCHUS IIPOrPaMM

89

90

HHpaKTquCKa;I pabota no Teme «YuciaeHHOe penieHre YpaBHEHU»

91

HqI/ICJIeHHHe METObI |

HI/ICHOHBBOBaHI/IC JUCKPETHU3allH B BEIYMCIIMTCI/IbHBIX 3a/ladax

92

[Tpaktuyeckas pabdora no teme «IIpubnuxEHHoe BbIYMCIEHUE JUIMH KPUBBIX U IUIOIIAACH
buryp»

93

HHpaKTHqGCKaﬂ pabota o Teme «Ilorck Makcumyma (MUHUMYMa) (QYHKITUID |

94

O06paboTka CHUMBOJIBHBIX TAHHBIX. ANTOPUTMBI 00PA0OOTKH CUMBOJIBHBIX CTPOK: TOJCYET
KOJIMYECTBA TOSIBJICHUI CUMBOJIA B CTPOKE

95

ANTOPUTMEI 00pPa0OTKH CHMBOJIBHBIX CTPOK: pa30HMeHNEe CTPOKHU Ha CJIOBA MO MPOOeTHHBIM
CUMBOJIaM

96

ANropuT™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK: OUCK NOJCTPOKH BHYTPH JJAHHOM CTPOKH;
3aMeHa HalJICHHOM MOJCTPOKHU Ha JIPYTyI0 CTPOKY

97

[TpakTuyeckas pabora no reme "OO6paboTKa CTPOK € HCIOJIb30BaHUEM (QYHKIMH
CTaHJapTHON OMOIMOTEKH S3bIKAa IPOrPaMMHUPOBAHUS"

98

HFeHepaum{ CIIOB B 33JJaHHOM aJi(paBuTe |

99

MaccuBbl U TIOCIIeI0BaTeIbHOCTH uncel. [IpakTuyeckas padorta o Teme "3anoHeHne
MaccuBa"

100

HO606méHHHe XapaKTEPUCTHKH MACCHBA |

101

JlunelHbIi TOUCK 33/JaHHOTO 3HaUYeHUs B MaccuBe. [IpakTruueckas pabora mo teme
"JIMHENHBINA ITOMCK 3aJaHHOr0 3HaYeHUs B Maccuse"

102

[TpakTideckas pabota mo Teme "llornck MUHMMAaNBEHOTO (MAaKCUMAJIBHOTO) DJIEMEHTA
B UMCJIOBOM Maccuse"

103

CoprupoBka oJHOMepHOro MaccuBa. [IpocTeie MeTOABI COPTUPOBKHU. [IpakTHueckas
pabota o Teme "lIpocThie METOIbI COPTUPOBKH MaccuBa"

104

CoptupoBka ciusHueM. beictpas coptrupoBka MaccuBa (anroputM QuickSort).
[TpakTuyeckas pabora no reme "buicTpast copTHpOBKa MaccuBa'

105

JIBOMUHBII MMOMCK B OTCOPTUPOBAHHOM MaccuBe. [IpakTudeckast pabota mo Teme
" IBOMYHBIN TOUCK"

‘ 106 HI[ByMepHLIe MAacCHBBI (MaTpHILbI)

‘ 107 HAJ‘II‘OpI/ITMBI 00pabOTKU MaTpHIL

‘ 109 HCpeHCTBa TEKCTOBOI'O MpoLeccopa

‘ 110 HKOMHLIOTepHaSI BEPCTKA TEKCTA

‘ 108 HPCI_LICHI/IC 337124 aHaIn3a JaHHBIX |

‘ 111 HHpaKTI/I'-IeCKaSI pabota no Teme "BépcTka 10KyMEHTOB ¢ MaTeMaTu4ecKuMu popmynamu”




Ne

Tema ypoka

n/n
‘ 112 HI/IHCprMeHTLI pEeLEeH3UPOBAHUSL |
113 |[IIpakTuueckas pabora mo reme "MHOrOCTpaHUYHBIC JOKYMEHTHI'"
y
114 ||O6naunbie cepBuckl. KomnektuBHas padbota ¢ tokymenTamu. [IpakTudeckas paboTa mo
teme "KosutekTuBHas pabota ¢ JoKyMeHTaMu"
‘ 115 HAHaJm3 JaHHbIX. bonbline nanHbe |
‘ 116 HMaH_II/IHHOG oOyueHue |
‘ 117 HAHaJII/B JAHHBIX C TOMOIIBIO STEKTPOHHBIX TAOINIL |
‘ 118 HHpaKTI/I‘IeCKaH pabota 1o TeMe "AHaau3 JaHHBIX C IOMOILBIO 3JEKTPOHHBIX TadauL’" |
119 |IToctpoenue rpadukoB ¢pyukiuii. [Ipaktuyeckas padora no teme "Harnsanoe
IIPEJICTaBICHUE PE3YJIbTATOB CTATUCTUUECKON 00OpabOTKH ITaHHBIX B BUJE JUarpaMm
CpeICTBAMU PeIaKTOpa EKTPOHHBIX TadnuIr"
120 ||JIuauu tpenna. [Ipaktuueckas padora 1o teme "Ilog0op JIMHNUA TpeHIa
9
IPOrHO3HpOBaHUE"
121 |[Ton6op mapametpa. [IpakTudeckas padbota o treme "HucieHHOe perieHne ypaBHEeHH ¢
MOMOIIIBIO TT0/100pa rmapamerpa”
122 ||OnTuMu3anys Kak MOMCK HAWJTy4Ilero perieHus B 3aIaHHbIX yciaoBusxX. [IpakTudeckas
y y
pabota no Teme "PenieHue 3aqa4 ONTUMH3AIMH C TOMOIIBIO JIEKTPOHHBIX TabmuI"

‘ 123 HHOBTOpeHI/Ie

‘ 124 HHOBTOpeHI/Ie

‘ 125 HHOBTOpeHI/Ie

‘ 126 HHOBTOpeHI/Ie

‘ 127 HHOBTOpeHI/Ie

‘ 128 HHOBTOpeHI/IC

‘ 129 HHOBTOpCHI/IC

‘ 130 HHOBTOpeHI/Ie

‘ 131 HHOBTOpeHI/Ie

‘ 132 HHOBTOpeHI/Ie

‘ 133 HHOBTOpeHI/Ie

‘ 134 HHOBTOpeHI/IC

‘ 135 HHOBTOpeHI/Ie

‘ 136 HHOBTOpeHI/Ie

‘ OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME = 136

11 KUIIACC

Ne
n/n

Tema ypoka

‘1 HKoaneCTBo uHpopManun

‘2 HAJ‘II‘OpI/ITMBI CoKaTUA JaHHBIX




Tema ypoka

n/n

‘3 HAJII‘OpI/ITM Xadppmana |

‘4 HHpaKTI/I‘IeCKaH pabora o Teme "CkaThe TaHHBIX C IIOMOIIBIO anroputMa Xahdmana' |

‘5 HAJ‘IFOpI/ITM LZW |

6 AJITOPUTMBI CKAaTHsI TaHHBIX ¢ moTepsaMu. [Ipaktuyeckas padora o teme "CxaTtue
JTaHHbIX ¢ notepsMu (anroputmsl JPEG, MP3)"

‘7 HCKOpOCTB nepeaayu JaHHbIX |

‘8 HHOMexoyCToﬁqHBLIe KOJBI |

‘9 HHpaKTI/I‘IeCKaH pabota no Teme "[lomexoycToiiuuBbie KOIbI" |

10 ||Cuctembl. KommoHeHTBI cUCTEMBI U BX B3auMozeicTBue. CucteMHubIi 3 deKT.
Yrpasienue kak nHGpopMannoHHbIN mporiecc. OOpaTHas CBS3b

‘11 HMOL[CJ‘II/I Y MOJEIMPOBAHUE |

‘12 HFpatbm |

‘13 HPGH_IeHI/Ie 3a/1a4 ¢ TOMOIIBIO TpadoB |

‘14 Hl[epeBLs[ |

‘15 HOCHOBH TEOpUU UTP |

16 |IIpaktuueckas padota o reme "Ilonck BEIMTPHIIIHON CTPATETHH B UTPE C MTOTHOU
uHpopmanuen"

‘17 HCpeZ[CTBa HCKYCCTBEHHOI'O MHTEJUIEKTA |

‘18 HHpaKTI/I‘-IGCKaSI pabora no teme "CpecTBa HCKYCCTBEHHOIO MHTEJIeKTa" |

19 || ®opmanu3zanus noHATUs anroputMma. Mammna TelopuHra Kak yHUBEpcaJlbHas MOJIEb
BblyKciieHni. Tesuc Yépua—Tbropunra

20 |[IpakTuueckas pabora no teme "CocTaBieHHEe IPOCTON MPOrPaMMBbI /ISl MAIlIUHBI
Trropunra"

‘21 HMaI_HI/IHa ITocTa |

‘22 HHOpMaJ'ILHLIe anropudmbsl Mapkosa |

23 ||AnropuTMHUYECKH Hepa3pelnMble 3aa4u. 3a1ada octanoBa. HeBo3MOXKHOCTh
ABTOMATUYECKOM OTJIAJJKH TPOrpaMM

‘24 HCJ‘IO)KHOCTB BBIYMCIICHUN |

25  |[louck mpOCTBIX YMCEIN B 3alaHHOM JIMANa30HE C MOMOLIBIO AJITOPUTMA «PELLIETO
DparocheHna»

‘26 HHpaKTI/ILIeCKaSI pabota no Teme "[lorck MPOCTHIX YKCeN B 3a/JaHHOM Jnana3oHe” |

‘27 HMHOFOPaSp}IILHLIC 1eJIbIe YHCIa, 3a0a4i JUIMHHOW apu(MEeTHKH |

‘28 HHpaKTI/ILIeCKaSI pabota no Teme "Peanu3anys BEIYUCIECHUH ¢ MHOTOPA3psAIHBIMH YHcIaMu" |

29 ||CnoBapu (accouuaTUBHBIE MAaCCUBBI, 0TOOpaxkeHus ). Xami-radbnuubl. [loctpoenue
aJ1()aBUTHO-4aCTOTHOTO CJIOBAps JJIs 3aIaHHOTO TEKCTa

30 |IIpaktuueckas pabota o teme "llocTpoenue anhaBUTHO-4aCTOTHOTO CIOBaps A
3aJaHHOro Texcra"

31 ||AHanm3 TeKCTa Ha €CTECTBEHHOM sI3bIKe. BhIzienenne mocaeaoBaTeIbHOCTEN 110 1a0JI0HY.
Perysipabie BeIpaskeHHs1. HaCTOTHBIN aHAIN3

‘32 HHpaKTI/I'-IeCKaSI pabota o Teme "AHaJIU3 TEKCTa HA €CTECTBEHHOM SI3bIKe"




Tema ypoka

n/n
‘33 HCTCKI/I. AHanu3 NpaBUIbHOCTU CKOOOYHOI'O BBIPAKEHUS |
34  |Bplunciaenue apuMeTHUECKOro BEIPaXKEHUs, 3alIMCAaHHOT0 B NOCTHUKCHON Gopme
b

35 |[IIpakTuueckas padbota 1o Teme "Brrancienne apuMeTHuecKoro BeIpaXeHuUs,
3aMrCcaHHOTO B TOCT(GUKCHOU hopme"

‘36 HOqepem/I. Hcnonp30Banue oyepenu Ui BpEMEHHOIO XpaHEHHs JaHHBIX |

‘37 HHpaKTI/I‘IeCKaH pabota o teme "HcnonpzoBanue ouepenn” |

38 ||lepeBbs. Peanuzanus nepeBa ¢ MOMOLIbIO CCHUIOYHBIX CTPYKTYP. JIBondHbIe (OMHApHBIE)
nepesbsi. [locTpoenue nepesa ajis 3alaHHOTO apu(METHUECKOTO BHIPAsKEHUS

39 |[Ipaktudeckas padora no teme "Vcnonb30BaHNe ASPEBbEB ISl BEIYUCICHUS
apu(METUYECKUX BBIPOKCHHH"

40 |PexypcuBHbIe anropuTMbl 00xoja aepesa. Mcrnonb3oBaHue creka u odepenu A o6xona
Jepesa

41 |PexypcuBHbIe anropuTMbl 00xoja aepesa. Mcrnonb3oBaHue creka U odepenu A 06xona
Jepesa

42  ||Anroputmsl Ha rpadax. [loctpoeHne MUHMMaIbHOTO OCTOBHOIO JIEPEBA B3BEIIEHHOTO
CBSI3HOT'O HEOPHUEHTUPOBAHHOT'O rpada

‘43 HO6XO,Z[ rpada B rmyouny. O6xop rpada B MIMPUHY |

44  |Konu4ecTBO pa3IMYHBIX MyTEH MEXAY BEPIIMHAMU OPUEHTUPOBAHHOTO AllUKIMYECKOTO
rpada

‘45 HAJ‘IFOpI/ITM JIeHKCTpBHI. |

46 |[IpakTtuyeckas pabora o reMe "Bbruncienue JUIMHBI KpaTyaiIlero myTH Mexy
BepiurHamMu rpada (anroputm Jleiikerpsr)"”

‘47 HAJ‘IFOpI/ITM @oiiga—Yopuiauia |

48 |3amaum, pemraeMble C IOMOILBIO TUHAMUYECKOTO TPOrPaMMUPOBAHHUS: BBIYMCIEHUE
PEKYPCHBHBIX (DYHKIIHIA

49 |[Ipaktuueckas pabota mo Teme "Bpraucienne pekypcuBHbBIX (PYHKIIUN C TTOMOIIBIO
JUHAMHYECKOr0 NpOrpaMMUpOBaHus”

50 |3amaum, pemaeMple ¢ MOMOIIBIO0 JUHAMHYECKOTO MIPOTPaMMHUPOBAHUS: TTOJICUET
KOJINYECTBA BAPUAHTOB

51 |IIpaktuueckas pabota o teme "IloacuéT KoaruecTBa BApUaHTOB C TIOMOIIBIO
JTUHAMHYECKOr0o IporpaMMupoBaHus”

52 |3amaum, pemaeMble ¢ MOMOIIBI0 JUHAMUYECKOT0 IPOrpaMMUPOBAHUS: 3a/1a41
ONTUMU3AINH

‘53 HHOH;{TMe 0 Mapajaurmax nporpaMMmupoBanus. O630p S36IKOB TPOrPAMMHUPOBAHUS |

‘54 HHOHS[TI/Ie 00 00BEKTHO-OPUEHTUPOBAHHOM MPOTrPAMMHPOBAHUH |

‘55 HO6’BGKTLI U Ksaccel. CBOMCTBA M METOBI OOBEKTOB |

‘56 "O6I>CKTHO—OpI/IeHTI/Ip0BaHHLII71 aHaIN3 |

‘57 HHpaKTI/ILIeCKaSI pabota no Teme "lcnonbp30BaHMe TOTOBBIX KJIACCOB B Iporpamme” |

‘5 8 HPaspa60TI<a IporpamMM Ha OCHOBE 00bEKTHO-OPUEHTHPOBAHHOTO MOIX0/a |

‘59 HHpaKTI/I'-IeCKaSI pabota "Pa3paboTka MpocToil mporpaMMbl C UCIOIb30BaHHUEM KJIACCOB" |




Ne T
eMa ypoka
n/n yp
60 |[Mukancynsuus. [Ipaktuyeckas pabora o Teme "Pa3paboTka Kinacca, HCHOIb3YIOMIETO
MHKaICYJALUI0"
‘61 HHaCJIGI[OBaHI/Ie. [Tonumopdusm |
‘62 HHpaKTquCKa;I pabota mo Teme "PazpaboTka nuepapxuu Kiacco" |
‘63 HCpe):[H ObICTpOl pa3paboTku nporpamm. [IpoekTupoBanue nHTEpdeiica MoIb30BaTes |
‘64 HHpOGKTI/IpOBaHI/Ie unrepgeiica nonp3oBaTens |
‘65 HHCHOJ‘IBSOBaHI/Ie TOTOBBIX YIIPABJIsIEMbIX JIEMEHTOB AJIsl IOCTPOCHUs HHTEpdeiica |
‘66 HHpaKTI/I‘IeCKaH pabora o Teme "Pa3paboTka mporpammsl ¢ rpadudeckum naTepdericom” |
‘67 HI/I3yquI/Ie BTOPOTO S13bIKa IPOIPAMMHPOBAHUS |
‘68 HI/Ie,yquHe BTOPOTO SI3bIKA IPOIPAMMHUPOBAHUS |
‘69 H3Tan1,1 KOMITBIOTEPHO-MAaTEMATHYECKOTO MOJEITUPOBAHNS |
70  ||duckperuzanus npyu MaTeEMaTUYECKOM MOJEINPOBAHUH HENIPEPHIBHBIX IIPOLECCOB.
MopenupoBaHue ABHKEHUS
‘71 HHpaKTI/I‘-IGCKaﬂ pabota o Teme "MonenupoBanue 1BUKECHUS" |
72 |MopenupoBanue 6nosornueckux cucreM. [Ipaktuueckas padoTa mo reme
"MopenupoBaHue OMOJIOTHYECKUX CHCTEM"
‘73 HMaTeMaTI/I‘leCKI/Ie MO/JIEJIN B 3KOHOMHUKE. BhIUNCIUTENbHBIE SKCIEPUMEHTBI C MOAETISIMU |
74  |BepositnocTHBIe MOAenu. [IpakTrueckas padbota o teme "HMMutannonHoe
MOJIETIUPOBAHUE C MOMOIIIbI0 MeTo/1a MonTe-Kapio"
‘75 HKOMHBIOTepHOC MOJIETTMPOBAHUE CUCTEM YNPABICHUS |
‘76 HO6pa60TKa pE3yJIbTaTOB SKCIIEPUMEHTA |
‘77 HTa6JII/Iqule (pensiuoHHBIC) 6a3bl JAHHBIX |
78  |Ilouck, copTUpOBKaA U (PUIbTPALUS JAHHBIX. 3alIPOChl Ha BEIOOPKY JaHHBIX. 3alpOChl
¢ mapameTpaMHy. Beraucisiemsle N0JIs B 3al1pocax
‘79 HHpaKTI/ILIeCKaSI pabota no Teme "Pabora ¢ rotoBoit 6a30ii 1aHHBIX" |
80 |MnorotabnuuHble 6a3bl JaHHBIX. TUIIBI CBsI3eN MeXy TabinuaMu. BHenHuii kitoy.
IlenocTHOCTB 6a3bl TaHHBIX
‘81 HHpaKTI/ILIeCKaSI pabota no Teme "Pa3paboTka MHOTOTaOIMYHOM 0a3bl JaHHBIX" |
‘82 H3al‘[p00H K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX |
‘83 HHpaKTI/I‘-IGCKaSI pabota 1o Teme "3anpockl K MHOroTabIM4HON 0as3e JaHHbIX" |
‘84 H}I?,HK ynpasieHus JaHHbIMA SQL |
‘85 HHpaKTI/I'-IeCKaSI pabota o Teme "YnpapieHUe TaHHBIMH C TOMOLIBIO si3bIka SQL" |
‘86 HHCpCJ‘IHL{I/IOHHBIe 6a3bl JaHHBIX. DKCIIEPTHBIE CUCTEMBI |
‘87 HHHTCpHCT—HpI/IJ‘IO)KCHI/IH |
88 |[IonsiTvie 0 cepBEpHON U KIMEHTCKOM YacTsAX caiTa. TexHOoIorus «KIMeHT — CeEpBep», €€
JOCTOMHCTBA U HEJOCTATKU
‘89 HOCHOBLI a3pika HTML |
‘90 HHpaI(TI/ILIeCKaSI pabota no Teme "Co3iaHne TEKCTOBOI BeO-CTpaHUIIbI" |

91

HOCHOBLI si3pika HTML




Tema ypoka

n/n
‘92 HOCHOBBI si3pika HTML |
93 |[IIpakTuueckas padota o teme "Co3nanue BeO-CTpaHHIIbI, BKIFOYAIOIIEH

MYJIbTHUMEMIHbBIE 00BEKTHI (PUCYHKH, 3BYKOBBIE JaHHBIE, BU/IE0)"

‘94 HOCHOBBI KackaJHbIX Tabuun cruneii (CSS) |
95 |[IpakTudeckas padora o teme "OdopmiieHUE CTPAHUIIBI C TOMOIIBIO KACKATHBIX TaOJHII
cruiein”
‘96 HCueHapHH Ha s13bIKe JavaScript |
‘97 HCueHapHH Ha s13bIKe JavaScript |
‘98 H@opMH Ha BeO-CTpaHUIE |
‘99 HHpaKTHqGCKaﬂ pabota mo Teme "OOpaboTka TaHHBIX Gopm" |
‘IOO HPasMemeHHe Be0-caiiToB. Yciryra XxocTuHra. 3arpyska (aiios Ha caiT |
101 |Kanpuposanue. Mcnpasinenue nepcnektuBbl. ['uctorpamma. Koppekuus ypoBHei,
Koppekius 1pera. O0eciBeUnBaHUE [IBETHBIX U300paKCHUI
102 |BBox n300paskeHMid ¢ UCIIOIB30BAaHUEM PAa3TUYHBIX MU(POBBIX ycTpoiicTB. [IpakTnueckas
pabota no Teme "Ob6paboTka uudpoBsIx GoTorpaduit”
103 |Perymb. Pabota ¢ obnactsimu. @unbtpsl. [IpakTiueckas padota mo teme "Perymib
nnudposbix pororpadmii"
104 ||MHuorocnoitnbie u3o6paxenus. TexcroBsie cnou. Macka cios. Kanansl. Coxpanenue
BbIJIEJICHHON 00JacTu
‘105 HHpaKTHqGCKaﬂ pabota 1o teme "MHorociaoiiHble n300pakeHus" |
106 |IToaroroBka wiarocTpanuii as BeO-caitoB. [IpakTuueckas pabora o Teme
" AHUMUPOBaHHbIE U300pakeHus"
‘107 HBGKTOpHaﬂ rpaduka. Bektopu3zaius pacTpoBbIX H300paskeHUI |
‘108 HHpaKTI/I‘-IeCKaSI pabota no Teme "BekropHas rpaduka" |
‘109 HHpI/IHI_II/IHbI IIOCTPOEHHUS U PEJAKTUPOBAHUS TPEXMEPHBIX MOJEIEN |
‘1 10 HHpaKTI/ILIeCKaSI pabota no Teme "Co3taHie MPOCThIX TPEXMEPHBIX Mojienei"” |
‘1 11 HCeTquLIe Mozenu. Marepuaibl |
‘1 12 HHpaKTI/I‘-IeCKaSI pabota no teme "Cerounble Moaenn" |
‘1 13 HMOHGJ‘II/IpOBaHI/IG HMCTOYHUKOB OCBelIeHHs. Kamepsl |
‘1 14 HHpaKTI/I‘-IeCKaSI pabota no Teme "Pengepunr" |
‘1 15 HAII,Z[I/ITI/IBHBIC TexHosioruu (3D-npuHTeps!) |
‘1 16 HHOH}ITI/IC 0 BUPTYJIbHOW PEAIbHOCTH U JONOJIHEHHON PEaIbHOCTH |
‘117 HHOBTOpeHI/IC |
‘1 18 HHOBTOpeHI/Ie |
‘1 19 HHOBTOpeHI/Ie |
‘120 HHOBTOpeHI/Ie |
‘121 HHOBTOpeHI/IC |
‘122 HHOBTOpeHI/IC |
‘123 HHOBTOpeHI/IC |




Ne

/i Tema ypoka

‘124 HHOBTOpeHI/Ie

‘125 HHOBTOpeHI/Ie

‘126 HHOBTOpeHI/Ie

‘127 HHOBTOpeHI/Ie

‘128 HHOBTOpeHI/Ie

‘129 HHOBTOpeHI/Ie

‘130 HHOBTOpeHI/Ie

‘ 131 HHOBTOpeHI/Ie

‘132 HHOBTOpCHI/Ie

‘133 HHOBTOpCHI/Ie

‘134 HHOBTOpCHI/Ie

‘135 HHOBTOpeHI/IG

‘136 HHOBTOpeHI/IG

‘OBH_[EE KOJIMYECTBO YACOB I10 [IPOTPAMME - 136

6. Ilepeyenp vueOHO-MeTOAMUYECKNX cpeacTtB oovuenus., DILOP

(RJIEKTPOHHBIX IM(DPOBHLIX 00PA30BATEJIBLHBIX PECYPCOB)

1. CocraB YMK «Mudpopmaruka» 10-11 knaccel. Yrmy6nenusiit yposens. ABtop K.IO.
ITonsikoB u E.A. Epemun:

v 1.1.3.5.2.2.1 HWudopmaruka (B 2 yactsax) Ilomskos K.1O., Epemun E.A. 10 kmacc OOO
«BHOM. Jlaboparopus 3nanuii»; AO «M3narensctBo [pocserenne»

v 1.1.3.5.2.2.2 Wudopmaruka (B 2 yactsix) IlomsxoB K.YO., Epemun E.A. 11 kiracc OOO
«BMITHOM. JlaGoparopus 3Hanuit»; AO «M3aarensctBo [IpocBemenue»

2. CereBas aBTopckas mactepckas (https://Ibz.ru/metodist/authors/informatika/7/)

3. Pecypcbl Equnoit komteknuu mudpoBbix 00pa3oBaTeIbHBIX PECypCoB
https://lesson.edu.ru/05/10

Onepanunonnas cucrema Windows 2010
[Taket oucubix mpunoxkenuit MS Office 2010, OpenOffice.

Cucrema nporpaMMHpOBaHUS.

®© =N R

bpay3epsr.



https://lesson.edu.ru/05/10

7. IlepedyeHb 0083aTEJBbHBIX JIA00OPATOPHBIX, MPAKTHYECKHX,
KOHTPOJBLHBIX M IPVIMX BHJIOB PadoT

IpakTnyeckue padoTmbl:
10 xaacc

v Pasnen LHudposasi rpaMoTHOCTE

[TpakTudeckas pabora Mo TeMe K AHTUBHPYCHBIE IPOT PAMMBD»
[Tpaktuueckas padora no Teme «LlndpoBanue qaHHBIX)»

v Pasnen Teopernyeckue 0CHOBbI HHGOPMATHKH

[TpakTrueckas pabota no Teme «Jluckperusanus rpaduyeckoil HGOPMAILTUN)
[TpakTrueckas pabota mo Teme «Jluckperusanus 38yKOBOH HHGOPMAIII)

[Tpaktnueckas pabora mo Teme «llocTpoeHue u aHamu3 TaOMUI[ UCTUHHOCTH B TAaOIUYHOM
poreccope»

HpaKTI/I‘leCKaH pa60Ta 10 TEMC ((I/I3y‘IeHI/Ie mopaspAAHOro MalliIMHHOI'O IMPCACTAaBJICHUA LCJIbIX U
BCIICCTBCHHBIX YHCCII»

4 Pa3nes AJIroputMsbl 4 IPOrpaMMHpPOBaHUe

[pakTuyeckas pabora no teme «Pemienue 3agad MmeTogoM nepedopa»

[Ipaktudeckas pabdora o reme «PazpaboTka moamporpamm»

[TpakTudeckas padora o Teme «PekypcuBHBIE TOATPOrpPaMMBD)

[TpakTuueckas pabota no Teme «HuciaeHHOe pelieHNe ypaBHEHHID

[TpaxTuueckas pabota no reme «[IpubnxEHHOE BEIUKCICHHE AJIUH KPUBbIX U IUIOLIaiel QUryp»
[Tpaktuueckas pabora no reme «Ilonck Makcumyma (MUHUMYyMa) QyHKIIH»

[Tpaktuueckas pabora no teme «O0pabOTKa CTPOK C MCIMOIb30BaHWEM (YHKLUUN CTaHAAPTHOM
61OIMOTEKN A3bIKAa TPOrPaMMUPOBAHUS

HpaKTI/I‘ICCKa}I pa60Ta 110 TeMe «3aI0IHCHUE MacCHBa
HpaKTI/IquKaH pa60Ta o TeMe «JIMHEeMHBIN MOUCK 3aJaHHOr0 3HAYEHHS B MACCUBEY»

HpaKTI/IquKaH pa60Ta mo Teme «Ilonck MUHUMaIILHOTO (MaKCI/IMaJ'IBHOFO) 9JICMCHTA B YUCJIOBOM
MAacCCHUBEC»

[Tpaktuueckas pabdora o reme «IIpocTbie METOBI COPTUPOBKU MacCHUBay
[TpakTtuueckas padora no Teme «bbICcTpas COPTUPOBKA MACCHUBAY»
[TpakTuueckas pabora 1o reMe «JIBOMUHBIN MOUCK»

v Pazgea UndopmManmoHHbIe TEXHOJIOTHH

[TpaxTrueckas pabota no Teme «BépcTka TOKyMEHTOB C MaTeMaTUYeCKUMHU (HOpMyIamMim»
[TpakTnueckas pabota no Teme « MHOrocTpaHUYHbIE TOKYMEHTBD)
[TpakTnueckas pabota no Teme «KosiektuHas paboTa ¢ JOKyMEHTaMI»

HpaKTI/IquKaH pa60Ta 0 TeMe «AHaIN3 JAaHHBIX C MTOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_I>>



[Tpaktuueckass pabora mo Teme «HarmsamHoe mnpeacTaBiIeHUE PE3yJAbTAaTOB CTATHCTUYECKON
00pabOTKM JAHHBIX B BUJIE JUArpaMM CpPEICTBAMH PEeIaKTOPa AIEKTPOHHBIX TaOIUI)

[Tpaktrueckas pabota mo Teme «Ilogbop TMHUM TpeHAA, TPOTHOZUPOBAHHUE)

[Ipaktuueckas pabora mo Teme «YuCIeHHOE pelIeHHe YPaBHEHUH C MOMOIIBI0 Moadopa
napaMmerpa»

[Mpaktudeckas pabora mo Teme «PeiieHue 3a1ad ONTUMHU3AIUMH C TOMOIIBIO 3JCKTPOHHBIX
TadIUL

11 knace
v Pasznen Teopernueckue 0CHOBbI HHGOPMATHKH

[TpakTrueckas pabota mo Teme «Cxarre JaHHBIX ¢ TOMOIIbI0 anropuTMa RLE»

[TpakTrueckas pabota mo Teme «CkaTre JaHHBIX ¢ MOMOIIBI0 anropuTMa Xaddmanay
[TpakTrueckas pabota nmo Teme «CxkaTtre qaHHBIX ¢ oTepsMu (anroputmsl JPEG, MP3)»
[TpakTrueckas padota rmo Teme «[I0MCK BHIMTPBILIHOM CTPATETUH B UTPE C MOIHOM HHPOpMAITHEi»

v Pa3nes AJroputMsbl 4 IPOrpaMMHpPOBaHUe

[Tpaktudeckas padora mo Teme «CocTaBIeHUE MPOCTON MPOTPAMMBI [T MAIIMHBI THIOPHHTa
[Tpaktudeckas padora mo Teme «[1oucK MPOCTHIX YUCEN B 331aHHOM JIMaNa30He)
[Tpaktudeckas padora mo reme «Peann3anus BEIYUCICHUH ¢ MHOTOPA3PSIIHBIMU YHCITaAMU)
[TpakTudeckas paboTa 1Mo TeMe « AHAJIN3 TEKCTa HA €CTECTBEHHOM SI3BIKE»

[Tpaktudeckass pabora mo teme «Bprumcinenne apu(METHUECKOTO BBIPAKEHUS, 3alIMCAHHOTO B
noCTQUKCHOU hopme»

[TpakTnueckas pabora no teme «lcnonbp3zoBaHue nepeBbEB AJ BHIYMCICHUS apUPMETHUUECKUX
BBIPAKEHUID

[TpakTudeckass pabota mo Teme «Bpruncienue JUTMHBI KpaTdyaliero myTH MEXIy BepIIuHAMU
rpada (anroputm JleldkcTpsbl)»

[IpakTtuueckass pabora 1o Teme «BpuncieHne peKypcUBHBIX (YHKIIUH C  TOMOIIBIO
JUHAMUYECKOTO IMPOrPaAMMHUPOBAHUS»

[Tpaktuueckas padora o teme «Ilogcyér kommMyecTBa BApHAHTOB C MOMOIIBIO JUHAMUYECKOTO
IPOTPaMMHUPOBAHHSD)

[Ipaktuueckas pabora mo teme «PemieHue 3agad ONTUMM3ALMKA C MOMOIIBIO JMHAMUYECKOTO
IPOTPaMMHUPOBAHMSD)

[Tpaktuueckas padora no Teme «/cnoiap30BaHue TOTOBBIX KJIACCOB B TPOrpaMMe»
[Tpaktuueckas pabdora o reme «Pa3paboTka mpoCTOil MPOrpaMmMbl C UCIOIB30BAHUEM KJIACCOB)
[Tpaktuueckas pabdora no reme «PazpaboTka mporpamMmsl ¢ rpaguueckuM HHTEpPericom»

v Pazgea UndopmManmoHHbIe TEXHOJIOTHH

[IpakTuueckas pabota mo TemMe «MoaenupoBaHuE ABUKCHUS

[Tpaktuueckas padora no reme «MopaenrpoBaHue ONOIOTHYECKUX CUCTEM»



[TpakTuueckast pabota mo Teme «/IMUTaIMOHHOE MOJIETUPOBAHKE C TIOMOIILI0 MeToxa MoHTe-
Kapno»

[Tpaktudeckas padora mo reme «OO0paboTKa pe3yIbTaToB IKCIEPUMEHTA)
[TpakTrueckas pabota mo Teme «PaboTa ¢ roroBoi 6a30ii JaHHBIX)
[TpakTrueckas pabota mo Teme «Pa3paboTka MHOTOTAOIUYHOM 0a3bl JAHHBIX)
[TpakTrueckas paboTa mo Teme «3arnpockl K MHOTOTAOMUYHOMN 0a3e TaHHBIX)
[TpakTrueckas pabota mo Teme «Co3naHue TeKCTOBOW BeO-CTPaHUIIBDY

[Tpaktudeckas padora nmo teme «Co3naHue BeO-CTPAHHUIBI, BKIIOYAIOMICH MYJIBTHMEIMUHBIC
00BEKTHI (PUCYHKH, 3BYKOBBIC JAHHBIE, BUJIE0)»

[Tpaktrueckas pabora mo Teme «OOpaboTka 1UpoBeIX QoTtorpaduii (kagpupoBaHHe,
UCIIPABIICHUE MTEPCIICKTUBBI, KOPPEKITUS YPOBHEH, KOPPEKIIHS IIBETA))»

[TpakTrueckas pabota nmo Teme «Petyib nndpoBsix dhotorpaduii»
[TpakTudeckas pabora Mo TeMe « AHUMHUPOBAHHBIC U300PAKCHHS
[TpakTuueckas padora o reme «BekropHas rpaduka

[TpakTrueckas pabota mo Teme «CozaaHue MPOCThIX TPEXMEPHBIX MOAEITICI»

8. Kpurepunu M HOpPMBI OIIGHKH PE3VJIbLTATOB OCBOCHMS
NporpaMmMbl 00vUarOIuMucs u chopMupoBaHHocTH Y Y /I

KOHTpOJ'IL MmpeamnojIaracT BoISABICHHUEC YPOBHS OCBOCHU A yqe6H0ro MaTtepuajia npu U3y4YC€HUH, Kak
OTACIBHBIX Pa3aCiioB, TAK U BCCI'O KypcCa I/IH(i)OpMaTI/IKI/I u HH(bOpMaHHOHHbIX TEXHOJIOTUM B
OCIJIIOM. TeKYH_[Hﬁ KOHTPOJIb YCBOCHU MaTCpUalia OCYHICCTBIISLACTCA MMYyTEM YCTHO-
ro/IIMCHEMEHHOTO onpoca/npaKTHKyMa. HepI/IOI[I/ILIeCKI/I 3HAaHUA U YMCHUA 110 HpOﬁHCHHHM TC-
MaM IIPOBEPAIOTCA TCCTOBBIMU 3aJaHUSAMMU.

[Tpu TecTupoBanuu Bce BepHble 0TBETHI OepyTcs 3a 100%, Torna oTMeTKa BBHICTABISIETCS B CO-
COOTBETCTBUHM € TaOIuIEH:

IIpoueHT BHINOJTHEHHUS 32/ 1aHUS OtmeTka
91-100% OTIIMYHO
76-90%% XOPOIIIO
51-75%% YIOBJIETBOPUTENBHO
meHee 50% HEYJIOBJIIETBOPUTEIBHO

[Tpu BBIMOTHEHUH MPAKTUYECKON PaOOTHI:

CO,Z[Cp)KaHI/IC u o0beM Marcpualia, IMOAJICIKAICTO IIPOBCPKEC B HpOBCpO‘-IHOﬁ pa60Te,
ONPCACIIACTCA nporpaMMoﬁ. HpI/I IMPOBCPKE YCBOCHUA MaTCpuaia BbIABIISICTCA II0JIHOTA,
MMPOYHOCTH YCBOCHHA yHAllIUMHUCA TCOPUHU U YMCHUC NNPUMCHATL €€ Ha IMPAKTUKC B 3HAKOMBIX U
HE3HAKOMBIX CUTyallHAX.



OTmeTKa 3aBUCUT TaKXke OT HaJWYMs M XapakKTepa TIOTrpenIHOCTeH, JOMYyIIEHHBIX
yYaIuMHCs.

rpy0ast ommnoKa — MOJIHOCTHIO UCKAKEHO CMBICIIOBOE 3HAUCHHE MTOHATHS, OTPE/ICICHUS;

MNOTpCIIHOCTL OTPAXACT HETOYHLIC (bOpMy.]'II/IpOBKI/I, CBUACTCIILCTBYOIIIUEC O HCYCTKOM
MMpCACTAaBJICHUU paCCMaTpruBacMoOro O6’beKTa;

HEJI0YeT — HENPaBUIbHOE IPEACTaBICHUE 00 00BEKTE, HE BIUAIOIIEr0 KapAUHAIbHO HA
3HAHUS ONpPEETICHHBIE TPOrpaMMOil 00yUeHHS;

MCJIKHUC IIOrpCIIHOCTU — HCTOYHOCTHU B YCTHOﬁ U ITHCHMEHHOH pe€ur, HC HCKAXKAIOIIUC
CMBICJIa OTBC€TA WJIX PCHICHUA, CquaﬁHBIe OIIMCKH M T.II.

OTaJOHOM, OTHOCHUTEIBHO KOTOPOIO OLICHUBAIOTCSI 3HAaHUS Y4YallluXCs, SIBISETCS
00s13aTeIbHBI MUHUMYM COZIEpKaHHsI HH(OPMATUKU M WH(OPMALIMOHHBIX TEXHOJIOTUH.

Hcxonsa u3 HOpM (HHTH6aJ’IJ’IBHOfI CI/ICTCMH), 3aJIOKCHHBIX BO BCCX IMPCAMCTHBIX o0JacTax
BBICTABJIACTC OTMCTKA:

OtMeTKa «5»: cTaBHTCS IIpX BBIIIOJIHCHHUH BCCX 3aJJaHUM TOJHOCTHIO MU IIpu HaJIU4YUHU 1-2
MCJIKHUX HOFpGH.IHOCTCﬁ;

OtmeTKa «4»: CTaBUTCS IPU HAIMYKHU |-2 HEOYETOB HITH OTHOM OIIMOKH:
Otmetka «3»: CTaBUTCS IIPU BBIOJHEHUH 2/3 0T 00beMa NpeAIoKEHHBIX 3aJaHHi;

OtMmeTKa «2»: CTaBUTCS, €CIU JOMYIIEHbI CYIIECTBEHHBIE OIIMOKH, MOKa3aBIINe, YTO yUaLIUICs
HE BIIaJICeT 00s3aTEIIbHBIMIA YMEHHUSMH MTOJJAHHOW TE€ME B IMOJHOW Mepe (He-3HaHHEe OCHOBHOTO
IIPOrpaMMHOI0 MaTepuasa) Wik OTKa3 OT BBIIOJHEHUS y4eOHBIX 00s13aHHOCTEH.

Otmetka «1»: CTaBUTCs, €CIIN pa60Ta HC BBIIIOJIHCHA.

B Tex ClIyvasx, Koraa yqamnﬁc;l Imokasaji OpI/IFI/IHaHBH]&Jﬁ 1 HaubOoee paHHOHaHBHBIﬁ noaxoa K
BBITIOJTHCHHU IO pa6OTI>I H B IIpoHecce pa60Tr,1, HO He M30eKaj TeX U HHBIX HEAOCTAaTKOB, OIICHKa
3a BBIIIOJITHCHUC pa6OTI>I o YCMOTPCHHUIO YUYHUTCIIA MOXCT OBITH TIOBBIIIEHA IO CpaBHCHHIO C
YKa3aHHbIMHU BBIIIIC HOPMAaMH.

KpI/ITepI/Iﬁ OLCHKHU BBINIOJIHCHUSA MTPAKTUYCCKOIO 3a/IlaHUA

OtmeTka «5»: paboTa BBIOJHEHA MOJHOCTHbIO W MPABUIIBHO; CHAETIaHbl MpPaBUIIbHBIC
BBIBO/IbI; pa0OTa BBINIOJHEHA I10 TUIaHY C YY€TOM TEXHUKH 0€30IaCHOCTH.

OtmeTka «4»: pa60Ta BBITIOJIHCHA ITPABUJIBHO C YUCTOM 2-3 HECYIICCTBCHHBIX OI_I_II/I6OK,
HCIIPABJICHHBIX CAMOCTOATCIILHO I1O TpC6OBaHI/IIO YUUTCIIA.

Otmetka «3»: paboTa BBINIOJIHEHA IIPABUIILHO HE MEHEE YeM Ha MOJIOBHHY WX JOIYIIEeHa
CyIlleCTBEHHAas OIMOKa.

OtmeTka «2»: momymieHsl ABe (1 6oJiee) CylecTBEeHHbBIE OMMOKH B X0/Ie paOOThI, KOTOPBIE
yYaIUIiCs HE MOXKET UCTPABUTH AaXKe 0 TPEOOBAHHUIO YUUTEIIS.

OtMmeTKa «1»: 0TKa3 OT BBIIOIHEHHS pa60TLI.

VYeTHbIl onpoc.



3ajadeil yCTHOTO OIMpoca ABJISIETCA HE CTOJIBKO OLICHMBAHHME 3HAHWM YUYalllUXCSl, CKOJIBKO
orpeJiesieHue MPOOJIEeMHBIX MECT B YCBOGHUH y4e€OHOTo Marepuaja U (pUKCHpOBaHHE BHUMAHUS
YUYEHUKOB Ha CJIOKHBIX MOHSTHSX, SBJICHUSIX, TPOLIECCE.

Kpurepuii olieHKH yCTHOIO OTBETA

OtMeTKa «5»: OTBET MOJHBIA U HpaBPIJ'IBHBIfI Ha OCHOBAHHH HU3YyUYCHHBIX TeopHﬁ; mMarc-
pHUaJ U3JI0KCH B onpeﬂeneHHoﬁ JIOTHYECKOM MMOCJICAOBATCIIbHOCTHU, JIMTCPATYPHBIM A3BIKOM: OTBCT
CaMOCTOSITEIBLHBIHN.

OtmeTka «4»: OTBET MOJIHBIMA U MPaBUIbHBIA Ha OCHOBAHWM M3YUYEHHBIX TEOPHil; Marte-
pHai U3JI0KEH B OIIPENEICHHOM JIOTHYECKOH MOCIEN0BATEIbHOCTH, IIPU HTOM JOIYLICHBI JBE-TPU
HECYIIECTBEHHBIC OLIMOKH, HCIIPABICHHBIE 10 TPEOOBAHUIO YUUTEIIS.

OtMmeTka «3»: OTBET TOJHBIM, HO MPHU ATOM JOMYyIEHA CYIIECTBEHHAs OIIWOKA, WM
HEIOJHBIN, HECBA3HbIN.

OTMeTKa «2»: TP 0TBETE OOHAPYKEHO HETIOHMMAaHHUE yYaIIUMCSl OCHOBHOTO COZICPIKaHUS
y4eOHOro marepuajia Ujad JOIMYIIEHbl CYIIECTBEHHbIE OIIMOKH, KOTOpPbIE YyYallluiics HE CMOT
MCIIPABUTh MIPU HABOASILUX BOIIPOCAX YUUTEIS.

Ot1MeTKa «1»: 0TKa3 OT OTBETA.
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