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@enepanpHas pabouas mporpamma 1o ydeOHomy mnpeamery «Mudopmatukay
(yriyonéHHbIN ypoBeHb) (peaMeTHas obnacts «MaremaTka u nHbopMaTukay) (nanee
COOTBETCTBEHHO — MporpamMma 1o HH(OpMaTuke, UWH(OpPMATHKA) BKIKOYAECT
MOSICHUTENBHYIO 3aMUCKY, COJEpKAaHNE 00yUICHHsI, INIAHUPYEMbIE Pe3yIbTaThl OCBOCHUS
IporpamMMsl 10 UH(POPMATHKE, TEMAaTUUECKOE TIIAHUPOBAHNE

Conmepxanne 0OydeHHS pacKpbIBaeT COJAEpKaTeJIbHBbIE JUHUH, KOTOPHIC
npeuiaratoTest sl 00sS3aTeIbHOr0 M3y4eHHUsl B KaXJIOM KJlacce Ha YpOBHE CPEIIHEro
o01ero o6pa3zoBaHusl.

[lnaHupyembie pe3yabTaThl OCBOCHHsS MPOrpaMMBI MO WH(GOPMATHKE BKIHOYAIOT
JUYHOCTHBIE, METalpeIMETHbIE pe3yJabTaThl 3a BECh NEpuoa OOydyeHHUs Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHMs, a TaKXKe MPEAMETHBIE JOCTUXKEHHUS O0y4arollerocs
3a KaXAbli TO 00y4eHU.

HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma mo wuHpopmaTuke (yriayOJE€HHBIA ypOBEHb) Ha YPOBHE CpEIHEro
oO1ero oopazoBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
OCHOBHOW  00pa3oBaTelbHOM  MpOrpamMMbl  cpeaHero  obmiero  oOpa3oBaHMs,
npencraBieHHbix B ®I'OC COO, a Takke denepaibHOl padodeil mporpamMbl
BOCTIMUTaHUSI.

[Iporpamma mo mHopMaTHKe NaéT MPEACTaBICHUE O IENIAX, OOIIel CTpaTeruu
OOy4eHHUsI, BOCIUTAHUSI M Pa3BUTHUs OOYYAIOMIMXCS CPEICTBAMHU Y4eOHOTo MpeameTa
«Mudopmaruka» Ha yriyOJEHHOM YpOBHE, YCTaHABJIMBAET 00s3aTEIbHOE MPEAMETHOE
cofiepKaHue, MpelycCMaTpuBaeT ero CTPyKTypUpPOBAaHUE IO pa3fiesiaM U TeMaM Kypca,
OTpeNieNsieT pacmlpesielieHue ero mo kinaccaM (TogaM H3y4eHus), Aa€T TpUMEpHOE
pacripeniefieHre y4eOHbIX YaCOB 0 TEMAaTHYECKUM pa3lielaM Kypca U PEeKOMEHyEeMYIO
(MpUMepHYI0) TMOCIEeN0BATEIbHOCTh HMX HM3YUYEHHS] C YU4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKA y4e€OHOIro MpOoIecca, BO3PACTHBIX OCOOEHHOCTEH
00 yJaromuxcs.

[Iporpamma 1o uHQOpMaTHKE OMNpenenseT KOJIMYECTBEHHbIE M KayeCTBEHHBIC
XapaKTEePUCTUKH Y4eOHOTro Marepuana A KaKJIOro roja HM3y4eHHs, B TOM YHCIE
JUISL  COJIEPIKATENIbHOTO HAIIOJIHEHUsI Pa3HOTO BHJIa KOHTpOJA (MPOMEXYTOUHOMN
aTTecTali 00y4YalolUXCs, BCEPOCCHMCKUX IMPOBEPOUYHBIX paboOT, roCynapCTBEHHON
UTOrOBOM  arrtectanuu). I[lporpaMmma 1o wuHbOpMATUKE SIBISIETCS  OCHOBOMU
JUISL COCTaBIICHHMSI aBTOPCKMX Y4YEOHBIX MpPOrpaMM U Y4E€OHUKOB, TOYPOUHOTO
IUTAHUPOBAHUS Kypca YUUTEIEeM.

Nudopmaruka B cpeaHem o01ieM o0pa3oBaHUU OTPAKACT:

CYITHOCTh MH(OPMATHUKH KaK HAYYHON TUCIUTUIMHBI, U3y4aroie 3aKOHOMEPHOCTH
NPOTEKaHWsI W  BO3MOXKHOCTH  aBTOMAaTHU3allMi  HWH(GOPMAIIMOHHBIX — IMPOIECCOB
B Pa3JIMYHBIX CHCTEMAX;
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OCHOBHBIE 00JIACTH MPUMEHEHUS UH(POPMATUKH, MPEXKIe BCETO NH(POPMAIIMOHHBIE
TEXHOJIOTUH, YIIPaBJICHHUE U COLUAIbHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ Xapakrep  MHQOpMAaTUKU W HHGPOPMALHUOHHOU
NEeSATENbHOCTH.

Kypc wundopmaTuku g ypoBHS CpegHEro oOIIero oOpa3oBaHUs SIBISIETCS
3aBEpLIAIOIIMM 3TAallOM HENpPEepbIBHOM MOATOTOBKM oOOydaronmmxcsa B 00JlacTd
uHbOpMATUKU U HHPOPMALIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, ONUpaeTcs
Ha cojiepKaHue Kypca WH(OOPMATHKN YPOBHS OCHOBHOTO OOIIETO 0Opa30BaHUSI U OIBIT
MOCTOSIHHOTO MPUMEHEHUS HH()OPMALMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHM, NaéT
TEOPETHYECKOS OCMBICIICHUE, HHTEPIPETAIINIO M 0000IICHHE ATOTO OIBITA.

Pesynbrarel  yrnmyOn€HHOro  ypoBHS ~— HM3ydeHUsT ~ ydyeOHOro  IpenmMera
«MH(popMaTrKa» OpUEHTUPOBAHbI HA MOJYyYEHUE KOMIETEHTHOCTEN JUIs MOCIE1YIOIIeH
npoeCCUOHANBHON JESATENbHOCTH KaK B paMKax JaHHOM NpPeAMETHON o001acTu, Tak
U B CMEXHBIX C HEM o0sacTsx. OHM BKJIIOYAIOT B ce0sl:

OBJIAJICHUE KIIFOUYEBBIMU MOHATUSAMU U 3aKOHOMEPHOCTSAMHM, Ha KOTOPBIX CTPOUTCS
JaHHas TpeIMETHas O00JIaCTh, PACIO3HABAHHE COOTBETCTBYIOIIMX MM IPU3HAKOB WU
B3aMMOCBSI3€H, CIIOCOOHOCTh JIEMOHCTPUPOBATH PA3IUYHBIE MOAXOABl K H3YYEHUIO
SBJICHUI, XapaKTEPHBIX JUIsl ©3y4aeMO peIMETHON 00JIacTH;

YMEHHE PEIIATh TUIOBBIE NPAKTUYECKUE U TEOPETUUECKUE 3aa4M, XaApAKTEpPHBIE
JUIS KCTIOJIb30BAaHUsI METOJI0OB M MHCTPYMEHTapus JaHHOM IPeMETHON 001acTu;

HaJIM4Ue TPEACTaBICHUN O JaHHOW MPEIMETHOW 00JacTH KaK IeJIOCTHON TEOpUH
(COBOKYMTHOCTH TEOPHUI1), OCHOBHBIX CBS3SX CO CMEKHBIMU 00JIACTSIMU 3HAHUM.

B pamkax yrnyOn€HHOro YpOBHS H3y4yeHUs HH(POpPMATUKH 0OecrneunBaeTcs
LeJICHANpaBJIEHHAs MOArOTOBKAa OOydaromMxcsd K TMPOAOIKEHUI0 00pa3oBaHUs
B OpraHmzaiusix  NpoEecCHOHAILHOIO  O0pa3oBaHUs 1O  CHEUUAIBHOCTAM,
HEMOCPEICTBEHHO CBA3aHHBIM C LIU(PPOBBIMU TEXHOJIOTUSMHU, TAKUM KaK MPOrpaMMHast
UHXKEeHepHus, uHOpMaIlMOHHAs  0€30MacHOCTb,  HMH(POPMALMOHHBIE  CHUCTEMBI
U TEXHOJIOTUHU, MOOUJIbHBIE CUCTEMBI U CETH, OONbIINE JaHHBIE U MAIIMHHOE O0yYEeHHE,
IPOMBIIUIEHHBII WMHTEPHET BEUIEH, WCKYCCTBEHHbIM HMHTEIUIEKT, TEXHOJOTUU
OeCrpOBOAHOM  CBSI3W, POOOTOTEXHUKA, KBAHTOBBIE  TEXHOJIOTMH, CHCTEMBI
pacrpeenéHHOro peecTpa, TEXHOJIOIMHU BUPTYAIbHOM U TOMIOJTHEHHON peallbHOCTEN.

OcHoBHas 11e71b u3ydeHus: yueOHoro npeamera « Mapopmaruka» Ha yriryOsnéHHOM
YpOBHE cpefHero oOuiero oOpa3oBaHMs — OO€CNEUYeHHE JalbHEWUIIEro pa3BUTHUS
MH(}OPMAIIMOHHBIX KOMIIETEHIINI 00y4aroIIerocsi, ero TOTOBHOCTH K KU3HU B YCIIOBUSAX
pa3BUBarOLIErocs HWH()OPMAMOHHOTO OOIIECTBA W BO3pACTAOIIEd KOHKYPEHIUU
Ha pbhIHKE Tpyaa. B cBa3u ¢ 3tum uszydenue nHdopmatuku B 10—11 kiaccax H0KHO
00ecne4mTh:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHS, OCHOBAaHHOIO Ha [IOHMMaHUU  POJH
uH(pOpMaTUKU, NHOOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOIHH B COBPEMEHHOM
OOIIIECTBE;

c(OpMUPOBAHHOCTH OCHOB JIOTHYECKOT0 ¥ aJITOPUTMHUYECKOTO MBIIIJICHHUS,
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c(hOpMUPOBAHHOCTh YMEHUH pa3nuyarh (PakThl U OLIEHKH, CPABHUBATH OLICHOYHbBIE
BBIBOJIBI, BHUJETh HX CBSI3b C KPUTEPHUSIMU OLECHUBAHUA M CBA3b KpPUTEPHUEB
C OmpeNeNéHHOM CHCTEMOM IIEHHOCTEHW, MPOBEPSITh HAa JTOCTOBEPHOCTH M 0000IIaTh
uH(}OpMaIHIO;

c(OpPMHUPOBAHHOCTh MPEACTABICHUI O BIMAHUM WH(YOPMAIMOHHBIX TEXHOJOTUU
Ha JKU3Hb 4YeJOBEKa B OOIIECTBE, MNOHMMAHUE COLHUAIBHOTO, SKOHOMHUYECKOIO,
NOJIMTUYECKOTO, KYJbTYPHOIO, IOPUAMYECKOr0, MPHUPOJHOrO, 3SPrOHOMHUYECKOIO,
MEAUIMHCKOTO U (PU3HOJIOTHYECKOTO KOHTEKCTOB MH(POPMAIIMOHHBIX TEXHOJIOTUI;

IOPUHATHAE TPABOBBIX M OJTUYECKUX AacClEeKTOB HH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHHME OTBETCTBEHHOCTU JIOJEH, BOBJECYEHHBIX B CO3JAHHE W HCIIOIb30BaHUE
MH(OPMAIIMOHHBIX CUCTEM, paclpoCTpaHeHue HHpOpMaIIy;

CO3/IaHKM€ YCJIOBHM Jisi pa3BUTHUS HAaBBIKOB Y4eOHOM, MPOEKTHOW, Hay4yHO-
UCCIIEIOBATENbCKOM UM TBOPYECKOW JICSITENIbHOCTH, MOTHBALUU  OOy4YarOIIUXCs
K CAMOPAa3BUTHIO.

B conmepxanum ywebHoro mnpeamera «WHbopMaTuka» BBIACNAIOTCS YEThIpE
TEMaTUYECKHUX pa3jena.

Paznen «ludpoBast rpaMOTHOCTBY» MOCBAIIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB
U JIpYrUX BJEMEHTOB ULU(PPOBOrO OKPYXKEHHUS, BKIIOUas KOMIIBIOTEPHBIE CETH,
UCIOJb30BAaHUIO CPEJICTB OMNEPallMOHHOM CcUCTeMbl, pabore B cetu VHTepHer
Y UCIOJIb30BAHUIO UHTEPHET-CEPBUCOB, MH()OPMALIMOHHON O€301aCHOCTH.

Paznen «Teopernyeckue OCHOBBI MH(POPMATUKHNY BKIIIOUAET B CEOS MOHITHUITHBIN
anmapar  MHQPOPMATHKH, BOIPOCHl  KOAWPOBaHUS  MHPOPMALIMM, HU3MEpPEHUs
UH(}OpPMAIIMOHHOTO O00BEMA JTaHHBIX, OCHOBBI aNreOpbl JIOTUKM W KOMIIBIOTEPHOI'O
MO/ICJTMPOBAHMUSI.

Paznen «Aunroput™Mbl W NPOrpaMMHUPOBAHME»  HANpaBIE€H Ha pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHUS, pa3pabOTKy aJrOpUTMOB U OLEHKY HUX CIOXHOCTH,
(dopMupoBaHUE HABBIKOB pealM3allid MPOrpaMM Ha S3bIKaX MPOrpaMMHUpPOBAHUS
BBICOKOI'O YPOBHSI.

Paznen «WupopManmoHHble TEXHOIOTUW» TMOCBAIIEH BOMpPOCaM MPUMEHEHHUs
WH(OPMAIIMOHHBIX TEXHOJOTUM, pEeaJu30BaHHBIX B NPUKIAAHBIX MPOrPaAaMMHBIX
MPONYKTaX W HWHTEPHET-CEPBUCAaX, B TOM 4YHCIE B 3aJadyax aHajau3a JaHHBIX,
UCIOJIb30BaHUIO 0a3 JAHHBIX U AJIEKTPOHHBIX TAOJIMIL 1711 PEIICHUs MPUKIIATHBIX 3a]1a4.

B npuBenéuHom panee conepkaHuu ydeOHoro mnpenmera «MHdopmaruka»
KYPCHUBOM BBIJICJIEHBI JIOMOJHUTEIbHBIE TEMbI, KOTOPbIE HE BXOAAT B 00SA3aTENIbHYIO
nporpaMMmy OOYYE€HUs, HO MOTYT OBIThb MNPEMJIOKEHBl IS U3YYEHHUS OTIEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYaOIIUMCS.

VY rnyOnéHnubIi YPOBEHB U3Y4YCHHS uH(pOpMaTUKU PEKOMEHAYETCS
JUIS  TEXHOJOTMYECKOro  mpoduis,  OpPUEHTUPOBAHHOTO  HAa  HHXCHEPHYIO
u  uHQOpMAIMOHHYIO Ccdepbl NeATeTbHOCTH. YTIYOJNEHHBIM YpOBEHb H3y4YEHUS
uHDopMaTHKN  OOECHeUnBaeT: TOATOTOBKY  OOYYAIOIIMXCSA, OPHUEHTHUPOBAHHBIX
Ha CHENUAJIBHOCTH B 00JaCTH WH(GOPMALMOHHBIX TEXHOJOIMH U HHXEHEPHbIE
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CHEIUATBHOCTH, YYaCTHE B IPOEKTHON U UCCIEI0OBATEIbCKOMN IS TEIbHOCTH, CBI3aHHON
C COBPEMEHHBIMHU HAMpPaBICHUAMHU OTpaciu HHGOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUM, TOJATOTOBKY K VyYacTHMIO B OJUMIMaAax © caade EnuHoro
rOCY/IapCTBEHHOI'0 AK3aMeHa M0 HH(POpPMAaTHUKE.

[TocnenoBaTenbHOCTh U3YyYEHUS TEM B MPEAENax OJHOrO roja OOy4EHHUS MOXKET
OBITh WM3MEHEHAa MO0 YCMOTPEHUIO YUMTENsl TMPHU IMOJArOTOBKE padodyel MporpaMmbl
Y [TIOYPOYHOT0 TUIAHUPOBAHUA.

OO6m1ee ynco 4acoB, PEKOMEH0OBAHHBIX I U3ydeHust nHGopMaTuku — 272 4aca:
B 10 knacce — 136 yacoB (4 yaca B Heznenmo), B 11 knacce — 136 yacoB (4 yaca B HEZIEIO).
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COJEP)KXAHUE OGYUEHUS!

10 KJIACC

Hudposas rpaMOTHOCTH

TpeboBaHusi TEXHUKH OE30MAaCHOCTU M TUTHEHBI MPU padOTe C KOMIBIOTEpaMU U
JPYTUMH KOMIIOHEHTaMU IIU(PPOBOTO OKPYKEHUS.

[TpuHIIUTIEI PaOOTHl KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. APXHUTEKTypa (QoH
Heitmana. [lapsapockas apxumexkmypa. ABTOMATHYECKOE BBITIOJHEHHE IMPOTPAMMBbI
npoiieccopoM. OnepaTuBHasi, MOCTOSTHHAS U I0JITOBpeMeHHas aMsiTh. OOMEeH JaHHBIMU
¢ moMoulbto KH. KOHTpOosuiepbl BHEMHUX YCTPOUCTB. [IpsAMoOi 1OCTYIT K TaMsTH.

OCHOBHbBIE TEHJICHIIMM Pa3BUTUSI KOMIBIOTEPHBIX TexHosorui. IlapamnenbHbie
BbIYMCIIEHUA. MHoronpoueccopssie cucteMbl. CynepkoMnbroTepbl. PacnpenenénHbie
BBIYHCIIUTEIBHBIC CHCTEMBI M 00paboTka OOJBIMX MaHHBIX. MoOUIbHBIE ITU(POBHIC
YCTpOWCTBA © UX pOJb B KOMMYHHUKalUsIX. BCTpOeHHbIE  KOMIIBIOTEPHI.
MukpokoHTposuiepsl. PO60TH3MpOBaHHbBIE TPOU3BOJICTBA.

[IporpamMmmHoe obecrieyeHHEe KOMMBIOTEPOB M KOMIBIOTEPHBIX CHUCTEM. Bubl
MporpaMMHOr0 oOOecrieueHusi W UX HazHauyeHue. (OCOOEHHOCTH MPOTPaMMHOTO
obecrnieyeHus: MOOWIBbHBIX YCTpocTB. [lapamnensHoe nporpammupoBanue. CUCTEMHOE
nporpaMMHoe obOecrieueHue. OmnepalMoHHbIE CHUCTEMBI. Y TWIUTHL.  JlpailiBepbl
yCTpoicTB. MHCTAMISAIMS U ACMHCTAUIALMS IPOTPAMMHOTO 00€CTICUCHUSI.

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

[Iporpammuoe obGecniedenue. JluneH3upoBaHue NPOrPaMMHOTO OOECTIeUeHUs
u 1udpoBeix pecypcoB. IIpompuerapHoe U CBOOOJHOE MPOTPAMMHOE OOECIICUCHHE.
KoMmmepueckoe W HEKOMMEpPYECKOE HCMOJIb30BaHUE MPOrpaMMHOr0 oOecreueHus
u 1upoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBaeMasl 3aKOHOJATEIbCTBOM
Poccuiickon @epepanuu 32 HENPABOMEPHOE  HMCIIOJIB30BAaHHUE  IPOTPAMMHOIO
oOecreueHus U UPPOBBIX PeCypPCOB.

[IpyHUMOBI TOCTPOCHUSI U aNmapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX CETEl.
Ceresble mpoTokonbl. Cetb MHTEpHET. Anpecanus B ceth MHTepHeT. [IpoTokoibl cTeka
TCP/IP. CucreMa 1OMEHHBIX UMEH.

Pasnenenne IP-cetm Ha mnojacetm ¢ mnoMomblo Macok mnoxacereid. CereBoe
aaMuHHUCTpupoBaHue. [lonydyeHne MaHHBIX O CETEBBIX HACTPOMKaxX KOMIIBIOTEpA.
[IpoBepka Hanmuuus CBSI3M C y31I0M ceTd. OmnpelneneHue Mapuipyra JIBHXKEHUS
MaKETOB.

Buner  gedrenbHOCTM B CETH HNurepner. CepBucel  HMuTepHera.
['eonndopmarimonaple CUCTEMBI. [ €0JIOKAlIMOHHBIE CEPBUCHI PEATLHOTO BpPEMEHU
(Hampumep, JOKalusT MOOWJIBHBIX  TeNe(OHOB, OmpeAesieHUuE 3arpy>KeHHOCTU
aBTOMAarucTpaieil), HHTEPHET-TOProBJIsi, OPOHUPOBAHKUE OMIIETOB U TOCTUHMII.

! Kypcueom BbljieieH Marepuall, KOTODBIH He ABJAETCS 00A3aTebHBIM NPH M3YyYEHUH M HE BXOJMT B COJEPKAHHE
IIPOMEXYTOYHOU MJIM UTOIOBOM aTTECTALMU 110 IPEAMETY.
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['ocynmapcTBeHHbIE 3JIEKTPOHHBIE CepBUCH M yciyrd. ColualbHbIE CEeTH —
OpraHu3anysl KOJJIEKTUBHOIO B3aMMOAECHCTBUS M OOMeHa JaHHbIMU. CEeTeBOW ITHKET:
npaBWiIa MOBeAEHUs B KuOeprpoctpaHcTBe. [Ipobiema MOMIMHHOCTH MOTYyYEHHOU
uHpopmaiuu. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE Yrpo3bl, CBA3aHHbIE C HCHOJIb30BaHUEM
MH(}OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHOJNOrui. OOmmue npoOdaemMbl 3aluThl
uHdopmarn 1 uHPOpMaIMOHHOU Oe3omacHocTU. CpencTBa 3amuThl MHGOPMAIUH
B KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETAX M aBTOMATH3MPOBAHHBIX WH(OPMAIMOHHBIX
cucteMax. [IpaBoBoe obOecnedeHue MHOOpPMAIMOHHONW O€30MACHOCTU. IDIEeKMPOHHAS
Yugposas noonucs, cepmupuyuposaHuvle cammsol U OOKYMeHMbL.

[IpenoTBpaiieHrie HECAHKITMOHUPOBAHHOT'O JOCTYIA K TUYHON KOH(UIEHIUATBHOM
uHdopMaIK, XpaHs;Illeicss Ha MepCOHAIbHOM KOMITbIOTEPE, MOOMIIBHBIX YCTPONCTBAX.
BpenonocHoe nporpammHoe o0ecriedeHre 1 crnocoobl 00pbObl ¢ HUM. AHTUBUPYCHBIE
nporpamMmbl. OpraHuszanus JIMYHOro apxuBa uHpopmanuu. PesepBHOe KOMMpOBaHUE.
[laponbHas 3amura apxusa.

HudpoBanne ganHbiX. CUMMETpUUYHBIE U HecuMMeTpuuHble MHQpbl. [Ludpsr
npoctoit 3amenbl. ludp [ezaps. [ludp Buxenepa. Anroputm mmdpoBanus RSA.
Cmeeanoepaghus.

TeopeTnueckue 0CHOBBI HH(POPMATHKH

Nudopmanus, nanHsle W 3HaHuA. MHGOpMalMOHHBIE MPOLIECCH B MPHUPOAE,
TEXHUKE U OOLIECTBE.

HenpepbiBHbIE U AUCKpPETHbIE BEIMYMHBI W curHaibl. HeobxoaumocTsb
JTUCKpeTh3anuu nHdopMaluu, IpeIHa3HaueHHON I XpaHEeHUs, epeladyi U 00paboTKu
B ITU(PPOBBIX CUCTEMAX.

JIBonuHOe KoaHMpoBaHuE. PaBHOMEpPHBIE U HEPABHOMEPHBIE KOMBI. JlekonupoBaHue
COOOILIEHU, 3alMMCAaHHBIX C IOMOIIbI0 HEPAaBHOMEPHBIX KOJO0B. YcioBue DaHo.
[locTpoeHre  OAHO3HAYHO  JEKOJUPYEMBIX  KOJOB C  IIOMOIIBIO  JIepeBa.
I'pagh An.A. Mapkosa. Eaunuiibl uamMepenusi konuyectBa nHpopManuu. AsnpaBUTHBINA
MOJIXOJI K OLIEHKE KOJIMYECTBa MH(MOPMAIIUH.

Cucrembl cuucnenus. Pa3BépHyTas 3amuch ILENbIX W JPOOHBIX YHCENT
B IO3MLUMOHHOW cucteMe cuuciaeHus. CBONCTBA MO3WLMOHHOM 3allUCH  YHUCHA:
KOJIMYECTBO Iudp B 3alMCH, MPU3HAK JEITMMOCTH YHCIa Ha OCHOBAHHE CHCTEMBbI
CUMCIICHUSA. AJTOPUTM INEPEBOJA LENOro 4uciaa U3 P-WYHOM CHUCTEMBI CUUCICHUS
B JECCATUYHYI. AJTOPUTM INEpeBOJla KOHEYHOW P-WYHOM nOpoOH B JIECATUYHYIO.
ANTopuTM IepeBoAa LEJOr0 YHCIA U3 JECITUYHOW CHUCTEMBI CUUCIEHHS B P-HUYHYIO.
[lepeBoi KOHEUHOM JecATUYHOM ApoOu B P-muHyro. /[Bom4Has, BOCbMEpUYHas U
HIECTHA/ILIATEPUYHAsT CHUCTEMbl CUUCICHUS, CBS3b MEXIy HUMHU. Apudmerndeckue
olepalnuy B MO3ULHUOHHBIX CUCTEMAX CUMCIEHUA. Tpouunas ypasHoeewenHas cucmema
cuucnenus. /[6ouyHo-0ecimuutas cucmema CHuCiIeHus.

Konuposanue texcroB. KomupoBka ASCIL. OnHobGaiiTHbie KOAUPOBKU. CTaHaapT
UNICODE. Koauposka UTF-8. Omnpeneneaue nuHPOPMAIMOHHOTO 00BEMA TEKCTOBBIX
COOOILIEHMIA.
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KonupoBanue uzobpaxenuit. OreHka MHGOPMAIMOHHOTO 00bEMa rpaduueckux
JAHHBIX [IPU 3aJaHHBIX pa3pelieHUH U TITyOMHe KOAUPOBaHUs LiBeTa. L[BeTOBbIE MOETH.
BekTopHoe konupoBanue. @opmatrbl rpaduyeckux ¢ainoB. TpéxmepHas rpaduka.
®pakTasibHas rpapuka.

KonupoBanue 3Byka. OlieHKa HWH(POPMAIMOHHOTO O0OBEMA 3BYKOBBIX JIAHHBIX
IIPH 33JJaHHBIX YaCTOTE TUCKPETU3ALMU U Pa3psAAHOCTH KOAUPOBAHMUS.

Anrebpa gnoruku. Ilonsitue BbicKas3biBaHUs. Bpicka3piBaTenbHble  (HOPMBI
(mpenukatel). KBaHTOpHI CyIIeCTBOBAHUS U BCEOOITHOCTH.

Jlormueckue omeparuu. TaOmuikl HWCTHHHOCTH. JIorW4yeckue BhIpaKEHUS.
Jlornueckue ToXxaecTBa. J[OKa3aTeabCTBO JOIMUYECKUX TOXKIECTB C MOMOIIbIO TaOJIHUIL
VMCTUHHOCTH. JIOTMUecKre onepanuy U onepanuy HaJl MHOKECTBaAMU.

3akoHbl anreOpbl JIOTUKU. OKBUBAJIEHTHBIE TMPEOOpPa3OBAHUS  JIOTHYECKUX
BBIpAKEHUM. JIornueckne ypaBHEHUs U CUCTEMbI YPAaBHEHUM.

Jlornueckue (QyHKIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTHUYECKUX
(G yHKIHMI OT KOM4ecTBa apryMeHTOB. [1oJHbIe CUCTEMBI JIOTUYECKUX (YHKITHIA.

Kanonnueckue GopMbl Torndeckux BblpaxkeHuil. CoBepIIeHHbBIE TU3BIOHKTHBHbBIC
U KOHBIOHKTHBHBIE HOPMAaJbHBIE (OPMBI, AITOPUTMBI MX IOCTPOCHUSA MO TabOIHIle
VMCTUHHOCTH.

Jlornueckue 2neMEHTBI B cocTaBe KoMmmbrortepa. Tpurrep. Cymmarop.
MHoropaspsasaslii - cymmarop. IloctpoeHne c¢xeM Ha JIOTMYECKUX DJIEMEHTax
0 33JaHHOMY JIOTMYECKOMY BBIPDAKEHHUIO. 3alUCh JIOTMYECKOTO  BBIPAXKCHUS
0 JIOTUYECKOM cxeme. Muxkpocxemul u mexHon02us ux npou3eo0cmaa.

[IpencraBiieHne LENBIX YACE B TaMTH KOMITbIOTEpa. OTpaHUYEHHOCTh THANa3oHa
yycea NMPU OrPaHUYEHUM KOJIMYECTBA paspsaoB. llepenosiHeHne pa3psmgHON CETKH.
be33HakoBble M 3HAKOBBIC JAaHHBIC. 3HAKOBBIM OWT. /[[BOMYHBIM JTOMOJHUTEIBLHBIN KO
OTPHULATENIbHBIX YHCEIL.

[loOutoBble  normyeckue onepauud. Jlormyeckuit, apupMeTHyecKuii u
nukanaeckuii capuru. LludpoBanue ¢ moMop0 T0OOUTOBOM OMepaluy «UCKII0YAI0IIee
NITN».

[IpencraBiieHre BEHMIECTBEHHBIX YHCEN B MAMSTH KOMIIbIOTEpa. 3Hayamas 4acThb
U TOpAdOoK 4yucina. Jluama3oH 3HaU€HMM BeEIIECTBEHHBIX 4Yucel [IpoGiemsl
XpaHEHHS BEIIECTBEHHBIX YKCEJ, CBSI3aHHBIE C OIrPAHUYEHUEM KOJMYECTBA Pa3psioOB.
BeimmonHeHnne onepauuid ¢ BEIIECTBEHHBIMH  YHUCJIAMHU, HAKOIUIEHHE OIIHOOK
P BBIYUCIICHUSX.

AJITOPUTMBI U IPOrPaMMHPOBaHHE

OmnpeneneHue BO3MOXHBIX —PE3YJAbTAaTOB PaOOThl MPOCTEHIIMX aITOPUTMOB
YIIPABJICHUS UCTIOJHUTESIMU U BBIYMCIUTENBHBIX aarOpuTMOB. OTpeiesieHne HCXOAHBIX
JAHHBIX, IPH KOTOPBIX aJITOPUTM MOXKET J1aTh TPEOyeMblIil pe3ybTar.

Oranbel pemieHus 3aJad  Ha KoMIbloTepe. MHCTpyMeHTalbHBIE CpENCTBA:
TPAHCIATOP, OTIAAUUK, TPOGUIMPOBIIMK. KOMIUISALKMS U UHTEpHpETalUs MPOrPaMM.
BupryanbHble MalllvHBL.
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WnterpupoBanHas  cpena  pa3paOoTku.  MerToapl  OTJIaAKHM  IPOrpamM.
Hcnonb3oBanue TpaccMpoBOUHbIX TaOmun. Ortnanounbiii  BbeiBoA.  [lomarosoe
BBIITOJIHEHUE TTpOorpaMMbl. Toukn octaHoBa. [I[pocMOTp 3HaYEHNI ITEPEMEHHBIX.

A3k mporpammupoBanus  (Python, Java, C++, C#). Tunsl JaHHBIX:
LIEJIOYMCIICHHBIE, BEIIECTBEHHBIE, CHUMBOJIbHBIE, Jlornyeckue. BersieHusa. CroxHble
ycnoBus. llukibl ¢ ycnoBuem. llukibl 1o mnepeMeHHOM. B3anMo3zameHseMOCTb
pa3MyYHbIX BUJOB LUKIOB. MHBapuaHT nukiaa. CocTaBieHHE HUKIIA C UCIOJIb30BAHUEM
3apaHee ONpeAeIEHHOrO0 MHBAPUAHTA IIUKJIA.

JloxymenTuposanue mnporpamm. lcnons3oBaHnue xomMmeHTapueB. lloaroroska
OIHMCAHUSI MPOrPaMMBbl U HTHCTPYKLUHU JUISI TOJIb30BaTEIIS.

AnroputmMbl  00paOOTKM HATypajbHBIX YHCEN, 3alMCaHHBIX B TMO3WLUOHHBIX
CUCTEMax CYHUCIIEHUs: pa3OMeHue 3alucud 4Yuciaa Ha  OTAENbHble  LUQPBHI,
HaXOXKJIEHUE CYMMbl M HpPOU3BEIEHUS LHUPp, HAXOKACHUE MAKCHUMAJIbHOU
(MUHUMATTBEHOW ) U (PHI.

HaxoxzaeHnue Bcex MpOCTBIX YWCEN B 3aJaHHOM JauanaszoHe. llpeacraBnenue
Yyuclia B BHUJE HaOOpa MPOCTHIX COMHOXHUTENEH. ANTOPUTM OBICTPOrO BO3BEACHUS
B CTCIICHb.

OOpaboTka JaHHBIX, XpaHsmuxcs B (ainax. TekcToBble U JBOMYHBIE
¢aiinbl. DaiinoBeie epeMeHHbIe ((ainoBble ykazaTenu). UteHue u3 Qaiina. 3anuch
B (aii.

Pa3buenue 3amaum Ha moazamaun. [loamporpammel (mporieaypsl U (DYHKITHHN).
Pexypcusi. PekypcuBHbie 00bekThI ((hpakTamnbl). PekypcuBHBIE MTpoLeypbl U (PyHKITUH.
Hcnonb30BaHue cTeka AJisi OpraHu3alii peKypCUBHBIX BbI30BOB.

Hcnonb3oBanue  cTaHgapTHOM  OWMOJIMOTEKH  si3bIKa  MPOTPaAaMMHUPOBAHMS.
[Tonkmrouenne OMOIMOTEK MOANPOTpaMM CTOPOHHUX Mpou3BoAUTENEeH. MOoayabHBIH
INPUHIUI TOCTPOEHHUSI IPOTrPamMM.

Yucnennsle MeToAbl. TouHOEe W MPHOMMKEHHOE perieHus 3agaun. UncieHHbIe
METOJbl PEUICHUs] YPAaBHEHUW: MeETOJ Iepedopa, METOA IOJIOBUHHOIO JEJICHUS.
[Tpubnn>xEHHOE BBIUMCIIEHNE IJIMH KPUBBIX. BpIuncienue miomaaei Gpuryp ¢ momMousko
YUCJIEHHBIX METO/IOB (METOJl NPSAMOYTOJIbHUKOB, MeTOJ Tparneuuii). [lonck Mmakcumyma
(MuHMMYMA) QYHKIIUU OJTHOW MEPEMEHHON METO0M MOJOBHHHOIO JACTICHHUS.

OOpaboTka  CHUMBOJBHBIX  JAHHBIX. Berpoennbie (QyHKIMM  sI3bIKA
IpOrpaMMHUpPOBaHUsl Uil OOpabOOTKHM CHUMBOJIBHBIX CTPOK. AJTOpUTMBI 00pabOTKH
CHUMBOJIbHBIX CTPOK: MOJCYET KOJMYECTBA MOSBJICHUN CHUMBOJIA B CTPOKE, pa3OueHue
CTPOKH Ha CJIOBA IO MPOOEIbHBIM CUMBOJIaM, TOMCK MOJCTPOKH BHYTPHU TAHHOM CTPOKH,
3aMEHa HaWJEeHHOW MOJCTPOKHU HA APYTYIO CTpOKy. ['eHepaiuus Bcex ClIOB B HEKOTOPOM
andaBuTe, YIOBJIECTBOPSAIOMIMX 3aJaHHBIM oOrpaHudeHusM. I[IpeoOpa3oBanue wyucia
B CUMBOJIbHYIO CTPOKY M OOpaTHO.

MaccuBbl M TOCIENOBAaTENbHOCTH  4Hcel.  Bolumcienue  0000MIEHHBIX
XapaKTEPUCTUK HJIEMEHTOB MacCHMBa WJIM YHUCJIOBOM IOCIEI0BATENbHOCTH (CYyMMBI,
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MPOU3BEACHUS, CpPEAHEro apupMeTUYEeCKOro, MHUHUMAIbLHOTO M MAaKCHUMallbHOTO
HJIEMEHTOB, KOJIMYECTBA 3JEMEHTOB, YIOBJETBOPSIOIIUX 3aJaHHOMY YCJIOBHIO).
JIMHENHBIN ONUCK 3aJJaHHOr0 3HAYEHHUS B MAaCCHBE.

CoptupoBka omHOMEpHOro Maccua. IIpocTeie MeTOAbl COPTUPOBKU (METOA
Mmy3bIpbKa, METOJI BBIOOpA, COPTHUPOBKA BcTaBKkamu). CopTUpoBKa ciusHuEeM. beicTpas
coptupoBka MaccuBa (anroputm QuickSort). JIBOWYHBIN TOWCK B OTCOPTHPOBAHHOM
MacCHUBe.

JIBymMepHbIe MacCUBbI (MAaTPHUIbl). AITOPUTMBI 0OPAaOOTKH JBYMEPHBIX MAaCCHUBOB:
3aIOJIHEHHUE IBYMEPHOTO YHCIOBOTO MacCHBa MO 33JIaHHBIM MTPaBUJIaM, IMOUCK AJIEMEHTA
B JBYMEPHOM MAacCCUBE, BBIYUCIECHUE MaKCUMyMmMa (MUHUMYMa) U CYMMbI 3JE€MEHTOB
JBYMEPHOI'O MAacCCHBa, MEPECTaHOBKAa CTPOK W CTOJOLIOB JBYMEPHOIO MAaCCHBA.
Paspabomka npoecpamm 015 pewienus npocmulx 3a0ay anamuza OauHvlx (oyucmka
OAHHBIX, KIACCUDUKAYUSL, AHATU3 OMKTOHEHUIL).

NudopMmanoHHbIe TEXHOJIOT MU

TekcroBbelii mnpoueccop. PenakrupoBanue u ¢opmatupoBanue. IIposepka
opdorpadun u rpammaruxu. CpeacTBa MOKCKA U aBTO3aMEHBI B TEKCTOBOM IIPOLIECCOPE.
Hcnons3oBanne cruiend. CTpyKTYpUPOBAaHHBIE TEKCTOBBIE JOKYMEHTHI. (CHOCKH,
ornaBnenue. KomrekruBHas paborta ¢ JokyMeHTaMu. MIHCTpyMEHTHI peleH3upOBaHuUs
B TEKCTOBBIX mporeccopax. OoOnaunble cepBuchl. JlenmoBass mnepenucka. Pedepar.
[IpaBuna UUTUPOBAHUS UCTOYHUKOB M OQGopMIeHUS OuOIrorpauyeckux CChUIOK.
OdopmiieHue crnucka JUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TEKCTa.
Texanueckue cpeacTsa BBoAa Tekcra. Crienuanu3npoBaHHbIE CPEACTBA PEAAKTUPOBAHUS
MaTeMaTH4eCKHX TEKCTOB.

Anamu3 paHHbIX. OCHOBHBIE 3aJaud aHaIW3a JaHHBIX: [POTHO3UPOBAHUE,
KJaccuuKalus, KiacTepu3anus, aHaau3 oTKIoHeHul. [locnenoBaTenbHOCTh pelieHus
3aj1a4 aHaJIM3a JaHHbIX: COOp MEPBUYHBIX JaHHBIX, OUUCTKA U OLEHKA Ka4eCTBa JaHHbIX,
BBIOOp /WM TIOCTPOCHHE MOJIENH, peoOpa3oBaHUe JAHHBIX, BU3yalU3alusi JaHHbIX,
UHTEpHpeTauus pe3yiabTaToB. IIporpaMMmHbBIE CpeACTBA M MHTEPHET-CEPBUCHI
uis 00paOOTKU U TPEACTAaBICHUs JaHHBIX. boipinne nanasle. MammHHOe 00y4YeHUeE.
Humennexmyanohvliil anaius OanHbIX.

AHanu3 JaHHBIX C TOMOILBIO AIEKTPOHHBIX TaOIUL. BeIUuCIIEeHuE CyMMBI, CPEHETO
apru(pMeTUUEeCKOro, HauOoJbIlIero (HaMMEHBIIIET0) 3HAUCHUs Juara3oHa. BrruucieHnue
Kod(ppunmeHTa KOppensuUM JBYX PpSAOB JaHHBIX. [locTpoeHune CTONOYATHIX,
JUHEWYaThIX U KpyroBbIx nuarpamm. [locrpoenue rpapukoB pyukiuii. [londbop nuauun
TPEH/IA, PELICHUE 3a/1a4 TPOrHO3UPOBAHMUS.

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

11
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11 KUIACC

Teopernueckue 0oCHOBBI HH(POPMATHKH

Teopernueckue TNOAXOABI K OLIGHKE KOJMYecTBa HH(opMmanuu. 3aKkoH
annutuBHOoCcTH UWHGpopmaruu. @Dopmyna Xapriu. HWHbopMamus U BEpOSTHOCTD.
®opmymna lllenHoHna.

Anroputmsl cxatusi qaHHbiX. AnroputMm RLE. Anroputm Xaddmana. Anropurm
LZW. AAroput™msl CKaTHsi JAHHBIX C MOTEPSIMU. Y MEHBIIIEHUE TJTyOUHBI KOAUPOBAHUS
uBetra. OCHOBHBIE Haeu anroputMoB cxatus JPEG, MP3.

Cxopoctb nepeaadu JAHHBIX. 3aBUCUMOCTb BpEMEHU neperayn
OT MH(OPMAIMOHHOTO 00BbEMA JAHHBIX M XAPaKTEPUCTUK KaHala CBs3U. [IpuumHbI
BO3HMKHOBEHUS OIIMOOK MpH nepeaayde AaHHbIX. Kobl, mo3Bossomne 00Hapy>KUBaTh U
UCHPABJIATh OIMIMOKM, BO3HUKAIOIIME IPU Iepejradye NaHHbIX. PaccrosHue XsMMUHTa.
Konuposanue ¢ nosropenueM 6utoB. Koapl Xommunra.

Cucrempl. KoMnoHeHTBI cucTeMbl U UX B3aumozeiicTBue. CUCTEMHBIA 3(PPEKT.
Ympasnenue kak nHGOpMaIMoHHBIN TIporiecc. OOpaTHast CBS3b.

Mopemn u wmonenupoBanue. Llens moaemupoBanus. COOTBETCTBHE MOJEIH
MOJIETUPYEMOMY OOBEKTY WM TMpOLEecCy, LEeau MojenupoBaHus. Popmanuzanus
MPUKJIAJIHBIX 33/1a4.

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

I'padbr. OcHoBHBIE OHATHS. Buasl rpadoB. Onucanue rpad)oB ¢ MOMOIIbIO MaTPUIL
CMEXXHOCTH, BECOBBIX MAaTPHL, CHUCKOB CMEXHOCTH. PeleHne aropuTMU4eCcKux 3aiad,
CBSI3aHHBIX C aHAJIM30M rpadoB (IOCTPOCHHE ONTUMAIBLHOTO MYTH MEX]Y BEpLUIMHAMU
rpada, oOmpenelieHHe KOJWYECTBA  pa3jMYHbIX MyTed  MeXAy  BEpIIMHAMHU
OPHUEHTUPOBAHHOTO AlUKJINYECKOro rpada).

HepeBbsa. bunapHoe nepeBo. J[lepeBbss mnoucka. Crocobbl 00xona jaepesa.
[TpencraBnenne apupmMeTHUECKUX BHIPAXEHUH B BUAE AepeBa. J{UCKpeTHbIE UTPHI IBYX
UTPOKOB ¢ NosHOM nHpopmanuei. [locrpoenue nepesa nepedopa BapuaHTOB, ONUCAHUE
CTpaTeTuu UIphl B TaOMU4HOU (opMe. BBIMIpHIIHBIE M MPOUTPHIIIHBIE MO3UIINH.
BBIMTpBIIIHBIE CTPATErUH.

CpeacrBa MCKYCCTBEHHOro HHTe/UIekTa. (CepBHCH MAaIIMHHOTO IE€pPEBOJA
U pacro3HaBaHUsl ycTHOM peun. KorHuTuBHbIE cepBHCHl. MneHTudukamus u moucK
n300pakeHul, pacrno3HaBaHue yuil. CamooOydaromuecs cucTeMbl. VcKyccTBEeHHBIN
WHTEUIEKT B KOMIIBIOTEPHBIX Urpax. Mcronb3oBaHWE METOJOB HUCKYCCTBEHHOI'O
UHTEIUIEKTa B oOOydamomux cucreMax. Mcnoiab3oBaHHE METOJOB HCKYCCTBEHHOTO
UHTENIEKTa B  pobOotoTexHuke. Murepuer Bemeil. IlepcnexkTuBbl  pa3BUTHSA
KOMITbIOTEPHBIX UHTEJUIEKTyalIbHBIX cucTeM. HelipoHHbie ceTu.

AJITOPUTMBI U IPOrPAMMHPOBAHUE
dopmanusanus NOHATHS ainropuTMma. MammnHa ThIOpHMHra Kak yHHUBEpCAJIbHAs
Monenb BbluucieHu. Tesuc Yépua—Twropunra. Mawwuna Ilocma. Hopmanvhwie
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aneopugmul Mapkosa. Aneopummuuecku Hepaspewumslie 3a0ayu. 3adaia oCmaHosa.
Hego3moorcnocms asmomamuueckol omaaoku npocpamm.

OueHka CclI0)KHOCTH BbIYMCIIEHU. BpeMs paboThl 1 00BEM HCIIONB3YEMOU MAMSITH,
UX 3aBUCUMOCTB OT pa3Mepa UCXOJHBIX AaHHBIX. OLEHKa aCHMIITOTUYECKOM CII0)KHOCTH
aJITOPUTMOB. AJTOPUTMBI TMOJIMHOMHUANBHON CIOXHOCTH. IlepeOopHble alropUTMBI.
[Tprmepbl pa3nTuUHBIX aITOPUTMOB PELLIEHUS OJTHOM 3a/1a4d, KOTOPHIE UMEIOT Pa3IMYHYIO
CJIO)KHOCTb.

[Tonck mpoCTBIX YUCEN B 3a/laHHOM JIMANa30HE C MOMOULIBI0 AITOPUTMA «PELIETO
OparocheHay.

MHoropa3zpsAHble 1eble YICIia, 3a1a4u JITUHHONW apu(PMETUKH.

CrnoBapu (acconaTHBHBIE MAcCHUBBI, 0TOOpaykeHus1). Xam-radnuisl. [loctpoeHue
anaBUTHO-YaCTOTHOTO CIIOBAps AJIs 3aJIaHHOTO TEKCTa.

Ananuz mexkcma Ha ecmecmeenHOM sA3blKe. Bwidenenue nocnedosamenvrHocmell
no waonony. Peeynapnvie evipasicenus. Yacmomuwiti ananus.

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

Ouepenu. Mcnonp3oBanne ouepenu A1 BpEMEHHOTO XPAaHEHUS TAHHBIX.

Ceasnvle cnucku. Peanuzayus cmexa u ouepeou ¢ NOMOwb0 C853HbIX CHUCKOS.

Anroputmbel  Ha rpagdax. IlocTpoeHne MUHUMaIBHOTO OCTOBHOTO JepeBa
B3BEIICHHOI'O CBSI3HOTO HEOpUEHTUpOBaHHOrO Tpada. O6xo00 epagha 6 2nyouny.
Ob6x00  epagha 6  wupuny.  KolnuecTBO  pasauMYHBIX  MyTed  MEXIY
BEpIIMHAMM OPUEHTUPOBAHHOTO AaIUKJIMYEeCKOro rpada. Amnroput™m JleHKCTpHIL.
Aneopumm Dnovioa—Yopwanna.

JepeBbs. Peanusanust nepeBa ¢ IOMOILBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapubie) nepeBbda. llocTpoenuwe pgepeBa Mjig  33JaHHOTO  apU(PMETUUYECKOTO
BbIpakeHUs. PexkypcuBHBIE anropuTMbel o0xona jaepeBa. lcmosnb3oBaHue cTeka U
ouepeau s 00Xo/a JepeBa.

JluHaMHu4YecKoe MpOrpaMMUPOBAHUE KaK METOJl pELIEHUs 3a1ad C COXpaHEHUEM
IIPOMEKYTOYHBIX PpE3yJIbTaTOB. 3aJadyM, pEIIaeMble C IOMOIIBI JAMHAMUYECKOTO
IPOrpaMMHUPOBAHUS: BBIYUCIEHUE PEKYPCUBHBIX (QYHKIMHA, NOACUYET KOJIMYECTBA
BapUaHTOB, 331a4l ONTUMHU3ALNH.

[lonsitue 00 OOBEKTHO-OPUEHTHPOBAHHOM  IPOrpaMMUPOBAHUU. (OOBEKTHI
u kijaccel. CBoilcTBAa M MeTOABl O0BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIA aHAJIM3.
PazpaboTka mporpaMM Ha  OCHOBE  OOBEKTHO-OPUEHTHPOBAHHOIO  MOJXOA.
Nukancynsauus, Hacjaea0BaHue, TOIUMOPPU3M.

Cpenst  ObicTpoil  pa3paboTku mnporpamm. IlpoexktupoBanue wuHTEpdeiica
noJib3oBaress. Vcronas30BaHHE TOTOBBIX YIPABISEMBIX 3JIEMEHTOB JUIsI TIOCTPOCHHUS
uHTepdeiica.

O0630p s3bIKOB MporpaMmupoBanud. [loHsTHe 0 mapagurMax MPorpaMMHUPOBAHMSL.
H3yuenue emopoco A3vika npocpammupoearusl.
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HNupopmanoHHbIE TEXHOJI0T MU

DTanbl KOMIIBIOTEPHO-MATEMATUYECKOTO MOJCITUPOBAHUS: TMOCTAHOBKA 3aJ1a4H,
pa3paboTKa MOJENIU, TECTUPOBAHHUE MOJCIH, KOMIBIOTEPHBIA SKCIIEPUMEHT, aHaIU3
pe3yJIbTaTOB MOJACIUPOBAHUS.

Jluckpernszanus npu MaTeMaTUYE€CKOM MOJICIIMPOBAHUN HEMIPEPBIBHBIX MPOLIECCOB.
MoaenupoBanue JBHKEHUS. MonenvpoBanue OMOJIOTUYECKUX CHUCTEM.
Maremarnueckue MOAENN B SKOHOMUKE. BBIUHUCIIUTENBHBIE KCIIEPUMEHTBI C MOJEIISIMU.

O6paboTka pe3yJIbTaToB AKCIepUMeHTa. MeToa HauMeHbINX KBaApaToB. OleHKa
YHUCJIOBBIX TapaMeTPOB MOJEIMPYEMBbIX OOBEKTOB U IpoileccoB. BoccraHoBieHue
3aBUCHUMOCTEH MO PE3yIbTaTaM dKCIIEPUMEHTA.

BepositTHOCTHBIE MOJECJIN. MeTtoabl Mownre-Kapio. HNmurtanmmmonHoe
MoaenupoBanue. CUCTEMbI MAaCCOBOTO 00CTYKUBaHUSI.

Tabnuunbie (pensuoHHbIC) 0a3bl JaHHBIX. Ta0nwia — MPEACTABICHUE CBEICHHM
00 omHOTMHHBIX OOBekTax. Ilone, 3ammch. Kirou Tabmmipl. Pabora ¢ roroBor 0a3oi
JNAHHBIX. 3anoiHeHue Oa3bl JaHHbIX. [loMcK, copTHpoBKa W (UIbTparus JaHHBIX.
3anpockl Ha BBIOOPKY MaHHBIX. 3ampockl C IapamMeTpamMu. Berauciasiembie MO
B 3aIIpOCaXx.

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

OcHogHble npuHyunsl Hopmaiuzayuu 6a3 oanHvlx. A3vix ynpasenenus oanuvimu SQL.
Co3zoanue npocmuix 3anpocos Ha ssvike SQL Ha 6b160pKy 0aHHbIX U3 0OHOU MAOAUYDL.

Hepenayuonnvie 6asvi 0annvix. IKcnepmmsvie cucmembl

Nurepner-ipunoxkenus. [loHsTue O cepBepHOM M KIMEHTCKOM 4YacTsIX CauTa.
TexHomorus «KJIUEHT — CepBEP», €€ JOCTOMHCTBA U HegocTaTku. OcHOBHI s3bika HTML
u kackaaHbix Taomui ctuiieit (CSS). Cuenapun Ha s3wike JavaScript. @opmbl Ha BeO-
CTpaHHUIIE.

Pa3menenue BeO-caiiToB. Yciyra xoctuHra. 3arpy3ka (aiijioB Ha CaiT.

BBon wu300pakeHUH C HUCIOJIB30BAaHUEM PA3JIMYHBIX IU(GPOBBIX YCTPOUCTB
(madpoBbIx (poToanmmapaTroB W MHUKPOCKONOB, BHACOKAMEP, CKAaHEPOB H JPYTUX
ycrpoiictB). ['paduueckuit pemaktop. Pazpemenue. Kaapuposanme. Hcmpasienwue
nepcrnekTuBbl. ['ucrorpamma. Koppekius ypoBHeit, koppekuus 1Beta. O6eciBeynBanme
[BETHBIX M300pakeHuit. Petymib. Pabora ¢ obmactsimu. OUIbTpHL.

Mmuorocnoiineie u3o00paxkenus. TekcroBele crmou. Macka cnos. Kanambl
Coxpanenue BblIeNeHHOW o6Onactu. [loaroroBka wmocTpanuii Ui BeO-CalTOB.
AHHUMHUpPOBaHHBIE H300PAKEHUSI.

Bekropnas  rpajpuka. IlpumutuBbel.  VI3MeHeHuMe  moOpsSaka — 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynmnmpoBka. Kpusble. @opmarbl BEKTOPHBIX
pucyHkoB. VMcnons3oBanre KOHTYpoB. Bekropu3zanus pacTpoBbIX H300pakKeHUH.

[IpyHIMIBI TOCTPOCHUS M PENAKTUPOBAHUS TPEXMEPHBIX Moxenen. CeTodHbIe
Mojienn. Marepuansl. MojienipoBaHue HCTOYHUKOB ocBelieHus. Kamepol. AquTUBHbBIC
texHosioruu (3D-npuntepsl). [loHsTHE O BUPTyalbHON PEATTLHOCTH M JIOMOJHEHHOM
pEaTbHOCTH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBbI
IO TH®OPMATHUKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbI

JIMYHOCTHBIE Pe3yNbTaThl OTPa)KalOT FOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIUXCS
PYKOBOACTBOBATHCS chopMUpOBaHHOU BHYTPECHHEHN MO3UIEN JINYHOCTH,
CUCTEMOW IEHHOCTHBIX OpHEHTAIMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUM,
COOTBETCTBYIOIINX TpagULIMOHHBIM LIEHHOCTAM POCCHUICKOTO ob1iecTna,
pacIIMpEeHUe >KU3HEHHOIO OIIbITa M OIbITAa JCATEIBbHOCTH B IIPOLIECCE pealu3anuu
cpeAcTBaMM  y4eOHOrO TNpeAMETa OCHOBHBIX  HAlpPaBJICHUN  BOCIUTATEIBbHOM
JEATEIIbHOCTH.

1) rpa:xkaaHCKOro BOCIMTAHUSA:

OCO3HAaHHUE CBOMX KOHCTUTYIIMOHHBIX IpaB MU O0S3aHHOCTEH, yBaK€HHWE 3aKOHA
U TPaBOMOPSIKA, COOMIOJCHUE OCHOBOITOJATAIONINX HOPM HH(GOPMAIIMOHHOTO IpaBa
1 nH(OPMAIIMOHHOHN 0€30MMacHOCTH;

FOTOBHOCTh  MPOTUBOCTOSITh ~ HJICOJIOTUM  DKCTPEMH3Ma,  HalMOHAIM3MA,
KCceHOpOOUM, JUCKPUMUHAIIMKM 110  COIHMAIBHBIM,  PEJIUTHO3HBIM,  PaCOBBIM,
HallMOHAJILHBIM MPU3HAKaM B BUPTYaJIbHOM IPOCTPAHCTBE;

2) NIATPHOTHYECKOr 0 BOCTIUTAHUSA:

[IEHHOCTHOE OTHOIICHUE K HCTOPUYECKOMY HaCEeAuI0, IOCTIKEeHUsM Poccuu
B HayKe, MCKYCCTBE, TEXHOJIOTHUSX, MMOHUMaHWE 3HAYCHUS WH(POPMATUKU KaK HAyKH
B JKU3HU COBPEMEHHOI'0 O0IIECTBA;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHMUSI:
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TIOBEICHHS;
CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE€ B CETU
HNurepHer;

4) 3CcTeTHYECKOr0 BOCIIUTAHMSA:

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

CIIOCOOHOCTHh BOCHPHHHMATh pa3IMIHBIC BUILI HCKYCCTBA, B TOM YHCIC
OCHOBAHHOTO Ha MCIOJIb30BAaHUHN MH(OPMAIIMOHHBIX TEXHOJIOTHH;

S) puzuvecKoro BOCIMTAHUS:

c(hOpMHUPOBAHHOCTH 3JI0POBOTO M 0€30MacCHOT0 00pa3a »U3HH, OTBETCTBEHHOTO
OTHONICHHS K CBOEMY 3JI0POBBIO, B TOM 4YHCJE 3a CUET COOJIIOJICHUS] TPeOOBaHUU
0€30MMacHON AKCIUTyaTallid  CPEJACTB WH(POPMAIMOHHBIX M KOMMYHHKAIIHOHHBIX
TEXHOJIOT UM,
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6) TPy10BOI0 BOCIIUTAHMS:

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

uHTepec K  chepam  mpodeCCHOHAIBHONW  JEATENbHOCTH,  CBSI3aHHBIM
¢ wuH(pOpMaTHKOH, MporpaMMHUpPOBaHUEM H HWH()OPMAITMOHHBIMH TEXHOJIOTHSIMU,
OCHOBAaHHBIMH Ha JOCTHKEHUSX HAyKH WHPOPMATHKH ¥ HAYYHO-TEXHHUYECKOTO
mporpecca, YMEHHE COBEpIIaTh OCO3HAHHBIM  BBIOOp Oyaymer mpodeccuun
U PEaTM30BBIBATH COOCTBCHHBIC KU3HCHHBIC TIJIAHBL;

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

7) 3K0J0rn4ecKoro BOCIUTAHUS

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

8) HeHHOCTH HAYYHOI O MO3HAHMSA:

c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKH, OCTHXKEHUSM HAyYHO-TEXHHMYECKOrO Iporpecca M OOIIECTBEHHOM
IPAaKTHKH, 33 CUET MOHMMAHUS PO MH(POPMALMOHHBIX PECYpPCOB, HH(POPMALIMOHHBIX
POLECCOB U MH(OPMAIIMOHHBIX TEXHOJOTUUA B YCIOBHSIX LU(POBOM TpaHChopManuu
MHOTHX c(ep )KU3HU COBPEMEHHOTr0 00I1IECTBA;

OCO3HAHME LEHHOCTHM HAYYHOM JESTEIbHOCTH, TOTOBHOCTh OCYILECTBISAThH
MPOEKTHYIO U UCCIIEI0BATENIbCKYIO IEITEIbHOCTh MHIMBUIYAbHO U B TPYIIIIE.

9) 3MOLMOHAJILHBIH HHTEJJIEKT, IIPEANOoJIararmui chOpMUPOBAHHOCTD:

CaMOpPETyJIMPOBAaHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE NPUHHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEICHUE, CTOCOOHOCTh aIalITUPOBATHCS K AMOIIMOHATBLHBIM
W3MEHEHUSIM U TIPOSIBIIATH THOKOCTD, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMK, BKJIIOYAIONIEH CTPEMJIEHHE K JIOCTHXKEHHUIO 1IEJd
U yCOEeXy, ONTUMHU3M, WHULIHATUBHOCTb, YMEHHE JIEMCTBOBAThb, HCXOAS W3 CBOUX
BO3MOXKHOCTEH;

SMIIATHH, BKIIIOYAIOMIEH CIOCOOHOCTh ITOHMMATh SMOLMOHAILHOE COCTOSHUE
JIPYTrUX, YUYUTHIBATH €0 TP OCYILIECTBICHUUM KOMMYHHUKAIUH, CIOCOOHOCTH
K COYYBCTBHUIO U CONIEPE)KUBAHUIO;

COIMAIBHBIX HABBIKOB, BKJIIOUYAIOIIUX CIHOCOOHOCTH BBICTpAaWBaTh OTHOIICHUS
C IPYTHMHU JIFOJIBMH, 3a00TUTHCS, MPOSIBIIATh MHTEPEC U pa3perraTh KOH(PIUKTHI.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbprate uzyuenus nHOOpPMATHKY Ha YPOBHE CPEAHETO 00IIero 0Opa3oBaHUs
y oOyuaromierocsi 6ynyr copMupOBaHbI METANPEIMETHBIE PE3yJbTaThl, OTPAKCHHBIC
B YHHBEPCAIBHBIX yUEOHBIX JICHCTBUSAX, @ MIMEHHO — ITO3HABATE/IbHBIC YHUBEPCAILHBIC
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y‘Ie6HBIC I[GﬁCTBI/ISI, KOMMYHUKAaTHUBHBIC  YHHUBCPCAJIBLHBIC Y‘IG6HLIC I[CﬁCTBHH,
PCTYJLITUBHBIC YHUBCPCAJILHBIC y‘le6HBIC ,ZIGI>'ICTBI/IH, COBMCCTHasA ACATCIBbHOCTD.

Ilo3naBarTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE IeUCTBUS
ba3oBble Joruyeckue 1eMcTBUSA:

CaMOCTOSITETTLHO (HDOPMYITUPOBATh U aKTYaJIU3UPOBATh MPOOJIEMY, paccMaTpyuBaTh
€€ BCECTOPOHHE;

YCTAHABJIMBATh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHUS Ji1 CpPaBHEHHS,
KJ1accuuKaruy u 0000IIEeHHUS;

ONPEAEIISATh e ACATEIbHOCTH, 3aaBaTh MapaMeTPbl U KPUTEPUU UX JTOCTHUKECHUS,

BBIBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUHS B pACCMATPUBAEMBIX SIBICHUSAX;

pa3pabarpiBaTh IIaH PEHIEHUS MPOOJEeMBI € Yy4ETOM aHaIW3a HMMEIONTUXCS
MAaTEpUAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

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

KOOPAMHUPOBATh M BBIMOJHATH pabOTy B YCIOBHUSX PEATbHOIO, BUPTYAIBHOIO
1 KOMOMHHPOBAHHOT'O B3aMMOJICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TP 00JIEeM.

ba3oBble ucciieoBaTe/ibCKue AeiicTBUSA:

BJIaJIETh HaBBIKAMHU Y4E€OHO-HCCIIEIOBATEIBCKON W MPOEKTHOW JESITeNbHOCTH,
HaBbIKaMHU pa3pelieHus mpobieM, CIoCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY
MOWCKY METOJIOB PEUICHUSI MPAKTUYECKUX 3a]lad, MPUMEHEHUIO Pa3IMYHBIX METOJ0B
MO3HAHUS;

OCYIIECTBIIATH PA3JIMYHBIC BUJIBI ICITCILHOCTH I10 MTOJTYYCHUIO HOBOT'O 3HAHMS, €TO
WHTEPIpETAIliU, TPEOOPA30BAaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YU4COHBIX CHUTYyaIHsX,
B TOM YHCJIC TIPH CO3/ITaHUN Y4E€OHBIX U COIMAIIbHBIX MIPOCKTOB,;

dopMUpOBaTh HAYYHBIA THI MBIIUICHUS, BIAJACTh HAYYHOH TEPMHUHOJIOTHUEH,
KITFOUEBBIMU TTOHSTUSMH U METOJAMU;

CTaBUTH 1 (HOPMYITMPOBATH COOCTBEHHBIE 33/1a4W B 00pa30BaTEILHON EATeIhHOCTH
Y )KU3HCHHBIX CUTYAIHSIX;

BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBS3M U aKTyaJU3UPOBATh 3a/1a9y, BHIIBUTATh
THITOTE3y €€ PeIIeHUs, HaXOIUTh apryMEHTHI IS JOKAa3aTelIbCTBA CBOMX YTBEPIKICHHM,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PELICHUS;

aHAIM3UPOBATH TOJYYEHHBIE B XOJI€ PEUICHUS 3a/1aud pe3ybTaThl, KPUTHUYECKU
OLICHUBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OIICHKY HOBBIM CUTYAIIHSIM, OIICHUBATh TPHOOPETEHHBIN OIIBIT;

OCYILIECTBIISITH LIeJICHANPABICHHBIIN MMOMCK TIEPEHOCa CPEICTB M CIIOCOOOB ICHCTBUSA
B MPOe€CCUOHATILHYIO CPEY;

yMETh IIEPCHOCHTHh 3HAHUS B II03HABATCIBHYIO M MPAKTHYECKYI0 O0IacTH
KU3HENIEATCITLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;
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BBIABUT'ATh HOBBIC UICH, IIPCHJIAraTb OPUTIMHAJIBHBIC ITIOAXO0AbI U PCIHICHUS, CTABUTDH
HpO6JICMI:I " 3aa49i, JOIIYCKAIOMKUC aJIbTCPHATHUBHBIC PCIICHU .

Pabora ¢ undgopmanmei:

BJIaJIETh HaBBIKAMU TMOJY4YEHHUS HHPOPMAIMU HU3 HCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJILHO OCYIIECTBJIATh MOWCK, aHaIM3, CUCTEMATHU3aIMI0 U WHTEPHpPETaIUIO
uHdOpMAaIK Pa3IMYHBIX BUIOB U HOPM MPECTaBICHHUS;

CO3/1aBaTh TEKCTHI B Pa3IMYHBIX opMarax ¢ y4€ToM Ha3HAuYCHHS WHGOOpMAINH
U [IEJICBOU ayIMTOPHH, BEIOMpAst ONNTUMATbHYIO (hOpMY ITPEACTaBICHUS M BU3yaIM3allHiH,

OIICHMBATh JIOCTOBEPHOCTh, JISTHTHMHOCTH WHMOpPMAIMu, €€ COOTBETCTBUE
MIPABOBBIM M MOPAJIbHO-3THYCCKUM HOPMaM;

UCIOJIb30BaTh CPEACTBA MH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUN
B PpENICHWM KOTHUTHUBHBIX, KOMMYHHKATUBHBIX ¥ OpPraHMU3AIlMOHHBIX  3aja4
C coOmoneHneM TpeOOBaHUN JPrOHOMHKH, TEXHUKU OE30MaCHOCTH, TUTHUEHBI,
pecypcocOepeXeHus, TMPaBOBBIX MW OTHYECKUX HOPM, HOPM HH(POPMAITMOHHOU
0e30MacHOCTH;

BJIaJIETh HaBBIKAMHU PACIIO3HABAHUS W 3aIlIUTHl UHPOpPMAIUMU, UHPOPMAIMOHHOU
0€30MMacHOCTH JTUYHOCTH.

KoMMmyHHKAaTHBHbIE YHUBEPCAJIbHbIEC Y4eOHBIE JeHCTBHS
OoOmenue:

OCYIIECTBIIATH KOMMYHHKAIIMHM BO BCeX chepax KU3HH,

pacmo3HaBaTh ~ HeBepOaJdbHBIE CcpeAcTBa  OOIICHHMS, TIIOHMMaTh 3HAYCHHE
COIIMATBHBIX 3HAKOB, PACIO3HABATH MPEANOCHIIKH KOH(PIUKTHBIX CUTYallMi U CMSATYATh
KOH(DJIUKTBHI;

BJIAJICTH pPa3IMYHBIMU cnocobaMu o0IIeHUs " B3aHMMO/JICHCTBUS,
apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(DJIUKTHBIC CUTYaIINH;

Pa3BEPHYTO U JIOTUYHO HU3JIaraTh CBOIO TOUKY 3PEHUS C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

CoBmecTHasl 1eATEJILHOCTD:

NOHMMATh M MCIHOJIb30BaTh IPEUMYIIECTBA KOMAHJIHOW W WHAUBUYAJIbHON
paboTHI;

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

IIPUHHAMATB LIEJIA COBMECTHOM JEATEIHOCTH, OPTaHU30BbIBATh U KOOPANHUPOBATH
JIEUCTBUS MO UX JOCTUKEHUIO: COCTABJISITH IIJIaH ICMCTBUM, PACIPEAEIATh POJIIU C YYETOM
MHEHUI YYaCTHUKOB, 0OCYXIaTh Pe3yJbTaThl COBMECTHOM PabOTHI;

OLIEHMBATh KaueCTBO CBOETO BKJIA/Ja M Ka)XJOro y4yacTHUKAa KOMaHIbl B OOLIMii
pe3yabTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

IpemjlaraT  HOBBIE TNPOEKTHI, OLIEHUBATh MAEU C IIO3ULUU HOBU3HBI,
OPUTMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;
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OCYIICCTBILATh ITO3UTHUBHOC CTPATCIHYCCKOC ITOBCACHUC B PA3JIMYHBIX CUTYAIUAX,
IPOABJIAATbL TBOPYCCTBO U B006pa)K€HI/IC, OBITH HMHHUIIHAaTUBHBIM.

PerynsiTuBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

CaMOCTOSITEJIbHO ~ OCYHIECTBIISITh  [MO3HABATENBbHYIO JICSTEIbHOCTh, BBISIBISTH
npoOJeMbl, CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIC 3aJlaul B 00pa3oBaTEIbHOMN
JEATEeIIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITEJIbHO COCTAaBJISITh IUJIAH PEHICHUS MPOOJIEMbl C YYETOM HMMEOUIUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEANOUTECHUH;

JIaBaTh OLICHKY HOBBIM CUTYAaLUsIM;

pacimpsATh paMKi Y4eOHOIO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEATIOYTEHUH;

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

OLICHUBATh TPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO IIUPOKON APYIULIMUA B Pa3HBIX
o0yacTsX 3HAHWUW, TOCTOSHHO TOBBIMIATH CBOW OOPa30BATEIBHBIM W KYyJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOIB:

JlaBaTh OIIEHKY HOBBIM CHUTYyaIlMsIM, BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTD,
OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB LIETISIM;

BJIaJIETh HaBBIKAMM TO3HABATEIHHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbBIX
JEUCTBUN M MBICIUTENBHBIX MPOILIECCOB, UX PE3YJIHTATOB U OCHOBAHMM, MCIOJB30BAThH
pUEMBI pedIICKCUU IS OIIEHKH CHTYAIlMH, BEIOOpPA BEPHOTO PEIICHUS;

OIICHUBATh PUCKHU M CBOCBPEMEHHO MTPUHUMATh PEIICHUS 110 UX CHIDKCHUIO;

IPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX MPU aHAIIM3€E PE3YJIHTATOB ICITEITLHOCTH.

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

IMPEAMETHBIE PE3YJIbTATBI

B mpouecce u3ydenust kypca uHpopmatuku yriayonéHHoro yposas B 10 kiacce
00 y4JarIMUMUCS OYAYT JOCTUTHYTHI CIAEAYIOLINE TPEIMETHBIE PE3YIIbTATHI:

BJIaJICHUE MPEICTABICHUSIMHU O poJid MH(GOPMAIIMU U CBA3aHHBIX C HEW MPOLIECCOB
B MPUPOAE, TEXHUKE M OOLIECTBE, MOHATHSIMHU «HUHPOpMALUs», «UHPOPMALUOHHBINA
OpoLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,  «CHUCTEMHBIH  IPPeKT»,
«MH(}OPMAIIMOHHAS CUCTEMAY, KCUCTEMA YIIPABICHUSY;

BJIaJICHUE METOJIaMH MoKCcKa UHpopMaluK B ceTu HTEepHET, yMEHUE KPUTHUUECKU
OLIEHUBaTh UH(GOPMALINIO, MOTYyYEHHYIO U3 ceTu HTepHeT;

19



®enepanbHas pabodas nporpamma | Uadopmatuka. 10—11 xmaccsr (yriryOnéHHbIH yPOBEHB)

YMEHUE XapaKTepU30BaTh OOJbIINE JaHHBIE, TPUBOAUTH IPUMEPHI HCTOUHUKOB UX
NOJy4EHHUs] W HaIpaBJICHUS HCIIOJIB30BaHUS, YMEHHME KIacCU(PUIMPOBATH OCHOBHbIE
3a7]auM aHajIM3a JaHHBIX (IPOrHO3MPOBAHHE, KiIacCH(UKAIMS, KIacTEpU3alMs, aHaIN3
OTKJIOHEHHUH ), TOHUMATh MOCIIEIOBATEILHOCTh PEIICHHSI 33/1a4 aHaIM3a JaHHBIX: cOOp
MEPBUYHBIX JAaHHBIX, OYMCTKA W OIICHKA KauyecTBa JAHHBIX, BHIOOP W/WJIHM MOCTPOSHUE
MOJIeNH, TpeoOpa3oBaHWE JaHHBIX, BHU3yalu3alus JaHHBIX, HWHTEPIIPETaLns
pe3yJIbTaTOB;

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

BJIaJICHUE HAaBbIKaMU paOOThl C ONEPALMOHHBIMU CUCTEMaMH, OCHOBHBIMU BUAAMU
IpPOrpaMMHOr0 oOecnedyeHus i pelleHus Y4yeOHbIX 3aJad [0 BbIOpaHHOU
CrieLMaIn3alimy;

HAJINYUE MIPEICTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM MHMpE,
0 0a30BBIX MPHUHIMIAX OpPraHMW3alud W (YHKIIMOHUPOBAHHSA KOMITBIOTEPHBIX CETEH,
00 00ImMX MpUHIUTIAX Pa3pabOTKHU U (PYHKIIMOHUPOBAHUS MHTEPHET-TIPUIIOKCHHI;

MOHMMAaHHUE Yrpo3 HHPOPMAIMOHHOW O€30MacHOCTH, HCIOIb30BAaHHE METO/IOB
U CPEICTB MPOTUBOACUCTBUA OSTUM Yrpos3aMm, coOJitojieHue Mep O0e30MacHOCTH,
IPEJOTBPAIIAIOIIMX  HE3aKOHHOE  paclpOCTpPaHEHHE  MEPCOHAIBHBIX  JaHHBIX,
coOio/ieHue TpeOOBaHMM TEXHUKH O€30MaCHOCTM U TUTHEHbl IpU  pabore
C KOMIIBIOTEpaMH U JAPYIrMMH KOMIIOHEHTaMU LHU(PPOBOIO OKPYKEHHS, MOHUMaHUE
MIPaBOBBIX OCHOB HCIIOJIb30BaHUS KOMITBIOTEPHBIX MpOTrpamM, 0a3 JaHHBIX U pabOTHI
B cetu MHTEpHET;

NOHMMAaHWE OCHOBHBIX TPUHIMUIIOB JUCKPETH3AIMH  PA3TUYHBIX  BHJIOB
uHdopMaIK, yMEHUE ONpeesTh MHPOPMAIIMOHHBIA 00BbEM TEKCTOBBIX, IpaduYECKUX
U 3BYKOBBIX JAHHBIX MPH 33JaHHBIX MapaMeTpax AUCKPETU3AllUH, YMEHHUE ONpEeAeIsaTh
CPEAHIOI0 CKOpPOCTb Mepefauyd JAHHBIX, OLEHUBATh M3MEHEHHWE BpPEMEHHU Iepenayu
IPpU U3MEHEHUU WH(OPMAITMOHHOTO 00BhEMA TaHHBIX M XapaKTEPUCTHK KaHaia CBA3H,

yMEHHUE UCTOIb30BaTh MPHY PEIICHUH 3a7a4 CBOMCTBA MO3ULIMOHHOMN 3aITUCH YHUCEN,
JITOPUTMA [TOCTPOEHMSI 3aIIMCH YUCIIa B TO3ULIMOHHOIN CUCTEME CUMCIICHUS C 3a/1aHHBIM
OCHOBaHMEM M IIOCTPOEHHUS 4YHCIa IO CTPOKE, COAEPXKAILIEH 3amuch 3TOTO 4YHCIA
B TO3MIIMOHHOW CHUCTEME CUMCICHHUS C 3aJaHHBIM OCHOBAHMEM, YMEHHUE BBIIOJHATH
apu(MeTHYeCKUE ONepaluy B HO3UIIMOHHBIX CUCTEMAaX CUMCIICHMUS;

YMEHHE BBITIONHATH MPE0O0Pa30BaHuUsI TOTUIECKUX BBIPAKEHUH, UCTIONB3YsI 3aKOHBI
anreOppl JIOTMKH, yMEHHE CTPOUTH JIOTUYECKOE BBIPAKCHHE B JU3BIOHKTHBHON
U KOHBIOHKTUBHOW HOpPMANbHBIX (opMax MO 3aJaHHOM TaOiuIle HCTHUHHOCTH,
UCCIIEZIOBATh 00JIACTh UCTHHHOCTH BBICKA3bIBAHMSI, COACPIKAILIETO MEPEMEHHBIE, peliaTh
HECJIO’KHBIE JIOTUYECKUE YPABHEHMS U CUCTEMBbl YpaBHEHUM;

NOHNMaHuE 0A30BBIX ATOPUTMOB 00PAOOTKH YHCIOBOM M TEKCTOBOM MH(OpMaInu
(3amuch YKMceN B O3UIIMOHHONW CHCTEME CUMCIICHHUS, HAXOXKICHHE BCEX MPOCTHIX YHCEI
B 3a/IaHHOM JHarna3oHe, 00padoTka MHOTOpa3psAHBIX IIEJIbIX YUCEII, aHaJIN3 CUMBOJIbHBIX
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CTPOK M JPYIHX), aITOPUTMOB IIOMCKA U COPTHUPOBKU, YMEHUE ONPEAEIATh CI0KHOCTD
U3y4aeMbIX B Kypce O0a30BbIX QJITOPUTMOB (CYMMHPOBAaHHE 3JIEMEHTOB MAacCHUBA,
COPTHUPOBKA MaccuBa, NEepeOOpHbIE aIrOPUTMbI, JBOMYHBIA TOHWCK) M NPUBOIAUTH
IPUMEPBI HECKOJIBKUX AJITOPUTMOB Pa3HOM CII0XKHOCTHU JIJIs1 pELICHUS OAHOW 3a/1a4uu;

BJIaJICHUE YHUBEPCAIBLHBIM SI3bIKOM ITPOrpaMMHUpPOBaHus BbICOKOro ypoBHs (Python,
Java, C++, C#), npencraBieHusIMA O 0a30BbIX TUIAX JAHHBIX M CTPYKTypax JIaHHBIX,
YMEHHE HCIIOJIb30BATh OCHOBHBIE YIPABIIOMINE KOHCTPYKLIUH, YMEHHE OCYILECTBISATh
aHallU3 TPENJIOKEHHOW TMpOrpaMMbl: ONPENENATh PE3yJbTaThl PabOThl MPOrpPaMMbl
IpU 33JaHHBIX HCXOJHBIX [IaHHBIX, OINpPEAENATh, MPU KaKUX HCXOAHBIX JaHHBIX
BO3MOXXHO ITOJIYYEHHE YKA3aHHBIX PE3YJIbTATOB, BBISBIATH JAHHBIE, KOTOPHIE MOTYT
npuBecTd K omubke B paboTe mporpammsel, (OPMYIUPOBATh IMPEAJIOKEHUS
10 yJIy4UIEHUIO IPOrpaMMHOI0 KOAa;

YMEHUE  CO3[aBaTh  CTPYKTYPUPOBAHHBIE  TEKCTOBBIE  JIOKYMEHTBl U
JEMOHCTPALIMOHHBIE MaTepUallbl C HCIOJb30BAHUEM BO3MOYKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEJCTB U 00JJAYHBIX CEPBHCOB;

YMEHHE HCIOJIb30BaTh JJCKTPOHHBIC TAaONMIBI MJI aHalIW3a, MPEACTABICHUS
U 00pabOTKM JaHHBIX (BKJIIOYAs BBIYMCICHUE CYMMBI, CPEIHETro apu(pMeTHUECcKOro,
HanOOJBIIEr0 ¥ HAMMEHBIIETO 3HAYEHUH, pelIEHUE YPaBHEHHM, BHIOOP ONTHMAIBHOIO
peleHus, noa00p JMHUM TPEHIa, PELICHUE 3a/1a4 MPOTHO3UPOBAHMUS).

B mporecce u3yuenust kypca undopmatuku yriayonéaHoro yposas B 11 kiacce
00 yJarIMMHUCS OYAyT JOCTUTHYTHI CIACAYIONINE TPEIMETHBIC PE3YIbTATHI:

YMEHHE CTPOMTh HEPAaBHOMEPHBIE KOJIbI, JIOMYCKAIONIUE  OJHO3HAYHOEC
JEKOJIUPOBAHUE COOOIIEHUN (TPePUKCHBIE KOIbI), UCIOJIb30BATh MPOCTEUIIINE KOIbI,
KOTOpBIC ITO3BOJISIOT OOHAPY)KUBATh W WCIPABIIATH OIMIMOKH TPHU Teperade MTaHHBIX,
CTPOUTH KOJ, OOECMEYMBAIOIINA HANMEHBIITYI0 BO3MOXHYIO CPEIHIO JUTMHY
COOOIIIEHUS TIPY W3BECTHOW YaCTOTE CUMBOJIOB, MOSICHAThH MPUHIIAIBI pA0OTHI MPOCTHIX
AITOPUTMOB CXKATHS JAaHHBIX;

YMEHHE peliaTh alrfOPUTMUIECKUE 33]1a49H, CBSI3aHHbBIE C aHaTu30M rpadoB (3amadu
MOCTPOEHUS ONTUMAJILHOTO IyTH MEXy BEpIIMHAMHU Tpada, onpeaeneHus KoIMuecTBa
pPa3IMYHBIX MyTEeH MEXAY BEpIIMHAMH OPUEHTHUPOBAHHOIO AalUMKIWYeCKoro rpada),
YMEHHE UCTIOJIb30BaTh JAEPEBhS IPU aHAIU3E U MOCTPOCHUU KOJIOB U IS MIPEICTABICHUS
apu(METHYECKUX BBIPAKECHUM, MPHU PEIICHUM 3334 TMOUCKAa U COPTUPOBKU, YMEHHE
CTPOHUTH JCPEBO WTPHI IO 3aJaHHOMY alTOPUTMY, pa3padaThiBaTh U OOOCHOBBIBATH
BBITPBINIHYIO CTPATETUIO UTPHI,

YMEHHE pa3padaThiBaTh U PEATM30BBIBATH B BUC MTPOrpaMM 0a30BbIC aITOPUTMEI,
YMEHHE UCIIOB30BaTh B IPOrpaMMax JTaHHbBIC PA3IMIHBIX TUIIOB ¢ Y4ETOM OrpaHUYCHUN
Ha JMana3oH MX BO3MOXKHBIX 3HAYEHUMW, MPUMEHSATh MPH PEIICHUH 3a7a4 CTPYKTYpPHI
JAHHBIX (CIHCKH, CIIOBapU, CTEKU, OUEPEIH, JEPEBbs), NCIIOJIb30BaTh 0a30BbIE ONEpaIuu
CO CTPYKTYpaMu JTaHHBIX, IPUMEHATH CTAaHJAPTHBIE U COOCTBEHHBIE MOATIPOTPAMMBI JIJI5
00pabOTKMU YHUCIIOBBIX JAHHBIX M CHMBOJIBHBIX CTPOK, MCIOJL30BaTh MPHU pa3paboTKe
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nporpaMMm OMONMOTEKM TMOANPOrpamMM, 3HaTh (YHKIMOHAJIbHBIE BO3MOXKHOCTHU
WHCTPYMEHTAJIBHBIX CPEJCTB Cpeabl pPa3pabOTKH, YMEHHE WHCIOIb30BaTh CPENICTBA
OTJQJKH TPOTpaMM B Cpele MPOrpaMMHUPOBAHHSA, YMEHHE JTOKYMEHTHPOBATH
MIPOTPAMMBI;

YMEHHE CO3/1aBaTh B€O-CTPaHULIbI;

BJIQJICHNEC OCHOBHBIMHU CBEACHHSAMHU O 0a3ax TaHHBIX, UX CTPYKType, CPEACTBax
Co3/1aHusl U pabOThl C HUMH, YMEHHE UCIOJIb30BaTh TaOJUUYHbIE (PENSIMOHHBIE) 0a3bl
JAHHBIX (COCTABJATH 3ampoChl B 0a3ax JaHHBIX, BBITIOJHATH COPTUPOBKY M TIOHWCK
3anuceld B 0asze JaHHBIX, HAMOJHATH pa3paboTaHHy0 0a3y JaHHBIX) W CIPABOYHBIC
CUCTEMBI;

YMEHHE HCIOJIb30BaTh KOMIIBIOTEPHO-MATEMATUYECKUE MOJAEIMU JUIsl aHalu3a
OOBEKTOB M MPOLECCOB: (HOPMYIUPOBATh II€JIb MOIECIUPOBAHUSA, BBINOJIHATH AHAIU3
pe3yNbTaTOB, MOJYUYEHHBIX B XOJI€ MOJEIMPOBAHHUSA, OLIEHUBATh COOTBETCTBUE MOJIENIU
MOJICTUPYEMOMY OOBEKTY WJIM TPOLECCY, MPEACTABISATh PE3yJIbTaThl MOJEIUPOBAHUS
B HaIISI,THOM BHJIC;

YMCHHE OpPTraHU30BBIBAThH JUYIHOE UH(GOPMAIMOHHOE MPOCTPAHCTBO
C UCIOJIb30BAaHUEM PA3IMYHBIX CPEACTB HHUGPOBBIX TEXHOJOTHH, TOHUMAaHUE
BO3MOXXHOCTEH  IHU(PPOBBIX  CEPBHCOB  T'OCYAAPCTBEHHBIX  YCIYT, IHGPOBBIX
00pa3oBaTeIbHBIX CEPBHUCOB;

MOHMMAaHUE OCHOBHBIX MPUHIIMIIOB pPaOOThl, BO3MOXXHOCTEH U OrpPaHUYCHHUS
MPUMEHEHUS TEXHOJIOTUN NCKYCCTBEHHOTO MHTEJUIEKTA B PA3IMYHBIX 00JIACTSAX, HATMYUE
NPEICTaBICHUNA O Kpyre pemaeMbIX 3aJad MaIlIMHHOTO OOydeHus (pacro3HaBaHMUS,
KJIacCU(PUKAIIMU W TMPOTHO3UPOBAHUSA) HAJIMYHUE MPEJCTABICHUN 00 HCIOJIb30BAaHUU
WH()OPMAITMOHHBIX TEXHOJIOTHHA B pa3IMYHBIX PO ECCHOHABHBIX cepax.
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10 KJIACC
HaumeHnoBanue
No KonmuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pasiesoB U TeEM [IporpammHoOe conepxkaHue
n/n 4acoB oOy4arommxcs

y4eOHOI0 IIpeMeTa

Paznen 1. {udpoBasi rpaMOTHOCTD

1.1

Kommnbrorep —
YHHUBEPCAIbHOE
YCTPOUCTBO 00pabOTKHU
JTAHHBIX

6

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

[TpuHITUTIBEI pa0OTHI KOMIIBIOTEPOB H
KOMITBIOTEPHBIX CHUCTEM. APXUTEKTypa
¢dbon Helimana. 'apsapockast
apxumexmypa. ABTOMaTHIECKOe

BBIIIOJIHCHHC IIPOIrpaMMBbI ITPOLCCCOPOM.

OnepaTuBHasi, IOCTOSHHAS U
JOJITOBpEMEHHas maMsaTh. OOMeH
JTAHHBIMU C MIOMOILBIO IIIHH.
KoHTpoIutepbl BHEMIHUX YCTPONCTB.
[IpstMOW TOCTYM K TTaMSATH.
OCHOBHBIE TEHJICHLINU PA3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHUM.

AHaM3UpPOBaTh YCIOBUS
UCITOJIb30BAHUSI KOMIIBIOTEPA U IPYTUX
JOCTYIHBIX KOMITIOHEHTOB IIU(POBOTO
OKpPYKEHHS C TOUKH 3pEHUs TpeOOBaHUMN
TEXHUKHU O€30MTaCHOCTU U TMTUEHBI.
OnuceIBaTh COCTaBHBIC YaCTH

Y NPUHIUIBI pa00OThl KOMIIBIOTEPOB,
MOOUJIBHBIX YCTPOUCTB, KOMITBIOTEPHBIX
CHUCTEM.

XapakTepu30BaTh KOMITBIOTEPHI Pa3HBIX
MTOKOJICHUH.

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

[IpuBoauTh NpUMeEpHI,

! Kypcusom B conepkanuy TEeMaTHIECKOTO TNIAHMPOBAHUS BBIIESETCS MATEPHAT, KOTOPBIN HE ABJISAETCSA 00A3aTENLHBIM ITPH N3YUYEHUH W HE BXOIUT B COIEPIKAHNE IPOMEKYTOUHOM W
WUTOTOBOM aTTECTAINH T10 TIPEIAMETY.
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[TapannenpHBIC BEIYUCICHUS.
MHOTompoIeccopHbie CUCTEMBI.
CynepkoMmbioTepsl. Pactipenaenénnbie
BBIYUCIIUTEIBHBIC CUCTEMBI B 00paboTKa
0O0JIBIINX JaHHBIX. MOOMIBLHBIE

1M (POBBIC YCTPOKCTBA U UX POJIH

B KOMMYHHKaIUAX. BeTpoeHHbIE
KOMIIbIOTEPbl. MUKPOKOHTPOJIEPHI.
Po6oTusnpoBaHHbIE TIPONU3BOICTBA

MOATBEPKIAIOIINE TEHICHIINN PA3BUTHS
BBIYUCIIUTEIBHON TEXHUKH.

[TosICHATB CYIIHOCTH MapaIEIbHbBIX
BbIUHCIICHUH. [IpuBOAUTH IpUMeEpHI
3aj1a4, JJis PeIICHUs] KOTOPBIX
MPUMEHSIOTCS] CYIEPKOMIIBIOTEPHBIE
TEXHOJIOTUU WJIU TEXHOJIOTUHU
pacnpenesIEHHbIX BBIYUCICHUN.
XapakTepru3oBaTh POOOTU3UPOBAHHbBIE
MPOU3BOACTBA, MOOUIIbHBIC ITU(POBLIE
YCTPOICTBA U UX POJIb B KOMMYHHUKAIUSIX

1.2

[Iporpammuoe
oOecrieueHue

[IporpammHoe obecnieueHue
KOMITBIOTEPOB ¥ KOMITBIOTEPHBIX
cucteM. Buabsl mporpaMmMHOro
00€eCIeUeHHS U UX Ha3HAuYCHUE.
Oco0eHHOCTH MPOrPaMMHOTO
o0ecrieyeHns MOOMIIbHBIX YCTPOMCTB.
[NapannenpHOE IPOrpaMMHUPOBAHHE.
CucreMHOe IporpaMMHoOe 00ecreueHue.
OnepanroHHbIE CUCTEMBI. Y TUITUTHI.
HpaiiBepbl ycTpoilcTB. MHCTAIIIAIAS

U JCUHCTAIUISAIMUS IPOrPAMMHOTO
oOecreueHUsI.

daiisioBble cUCTEMBI. [I[pruHIATIBI
pa3MeIeHus] 1 UMEHOBaHUs (paiijioB

B JoJiroBpeMeHHOM mamsiTu. [11admons
JUTS OTIMCaHus rpynn ¢Ghanios.

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

CoOTHOCUTD BUJIbI JTUIICH3UH

Ha UCMOJIb30BaHHUE MTPOrPAMMHOI0
obecrieueHus: U NOpsiA0K €ro
UCIOJIb30BaHUs U paCpOCTPAHEHMSL.
[IpuBOANTH MPUMEPHI NPONIPUETAPHOT O
¥ CBOOOJJHOTO MTPOrPaMMHOI0
oOecrnieyeHus1, MpeIHa3HaueHHOTO

IS PEIIeHUs] OJTHUX U TeX K€ 3a1ad.
Ha3zpiBaTh OCHOBHBIE MPaBOHAPYIIICHHUS,
MMEIOIIHNE MECTO B 00JIacTH
HCIOJIb30BaHUS POTrPAMMHOI0
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3akoHOIATENBCTBO Poccuiickon
®deneparuu B 00J1aCTH MPOTPaMMHOTO
obecnieyeHust. JInieHsupoBanue
MIPOrpaMMHOT0 00ECTICUCHUS U

1 poBeIX pecypcos. [Iponpueraproe u
CBOOOJTHOE MPOrpaMMHOE 00ECIICUCHHE.
Kommepueckoe 1 HeKOMMeEpUYecKoe
UCTIOJIH30BaHKE MPOTPAMMHOTO
obecriedeHus U MU(POBBIX PECYPCOB.
OTBETCTBEHHOCTh, YCTaHABIIMBaeMast
3aKOHOJATEILCTBOM Poccuiickoi
deneparuy 3a HEMIPaABOMEPHOE
UCIOJIb30BaHUE MPOTPAMMHOIO
obecrnieyeHus U U(POBBIX PECYPCOB

oOecrneueHns, 1 OTBETCTBEHHOCTh
3a HUX, IPEIYCMOTPEHHYIO
3aKOHOAATEJILCTBOM PD.
Hpaxkmuueckue padomot':

1. Uncmannayus u 0euncmaiisiyus
npocpamm

1.3. | KomnerorepHsie cetn

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

Cucrema JOMEHHBIX UMEH.
Paznenenue IP-cetn Ha noaceTu

C IOMOIIBIO Macok noacereil. CereBoe
aamuHHCTprupoBanue. [lonyuenue
JTAHHBIX O CETEeBBIX HACTPOHKaxX
koMmbroTepa. [IpoBepka HaJIUUUSI CBSA3U

[TosicCHSITh IPUHLIUITBI TOCTPOCHUS
KOMITBIOTEPHBIX CETEM.

BrisBnsaTh ob1iee u pa3nuyus

B OpPraHu3alyiy JIOKAIbHBIX U

r100aIbHBIX KOMIIBIOTCPHBIX CeTel.

[TpuBOAUTH MPUMEPHI TPOTOKOJIOB
creka TCP/IP ¢ onpenenéHubiMu

G YHKITUAMU.
Hcnons30BaTh Macku moaceTen

11 pazouenust [P-cetu Ha mojaceTH.

[IpuMeHATh MpOrpaMMHOE

Tpennaraemsiii B mporpamMme 1o MHOOPMATHKE TIEPEYEHE MPAKTHIECKUX PAGOT ABIAETCA PEKOMEHIATENBHBIM, YIUTEND JIENAET BHIOOP MPOBENEHHS TPAKTHYECKUX PaboT.
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c y3ioM cetd. Onpenenenre Mapuipyra
JIBUYKEHUS TTaKETOB.

Bunbl nestenbHoct B cet MIHTEpHET.
Cepsucsl lHTepHeTa.
['eonndopMaIinoHHbIE CUCTEMBI.
['eonokaliMOHHbBIE CEPBUCHI PEATLHOTO
BpEMEHU (HampuMep, JIOKalus
MOOMJIBHBIX TeNIe(OHOB, ONpeIcICHUE
3arpy>K€HHOCTH aBTOMarucTpaieil),
UHTEPHET-TOPrOBIIs, OPOHUPOBAHHE
OWJIETOB Y TOCTUHMUII.
['ocymapcTBEHHBIE JIEKTPOHHBIE
cepBUCHI U yciiyrd. ConuanbHbIE CETH —
opraHu3anus KOJJIEKTUBHOTO
B3aMMOJICHCTBUS 1 OOMEHA JaHHBIMH.
CeTeBoil 3THKET: MpaBUIIA MOBEACHUS

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

oOecrieueHue AJis MPOBEPKHU
paboTOCIIOCOOHOCTH CETH.
Ilpakmuueckue padomuwi:

1. Cemesoe admunucmpuposatue

1.4

Nudopmanmonnas
0e301acHOCTb

TexHOreHHBIE U PKOHOMUYECKUE
yrpO3bl, CBSI3aHHBIE C UCIOJIb30BAaHUEM
UH(GOPMAITMOHHO-KOMM yHUKAIIMOHHBIX
TexHOoJorui. O6mme npodaeMbl 3aIUThI
uH(popMau 1 HTHHOPMALUOHHOM
oe3onacHocTr. Cpe/icTBa 3alUThI
uH(dOpMaIIKN B KOMIBIOTEPaX,

XapakTepru30BaTh CYINTHOCTh TOHATUN
«uH(popMannoHHast 0€30MacHOCThY,
«3anuTa uHpopMaum».
®opMyIHpPOBATh OCHOBHBIE MPaBUIIA
MH(OpPMAITMOHHON O€30MacCHOCTH.
AHanu3upoBaTh 3aKOHOIATEILHYIO
0a3y, Kacaroniyrocs: uHHOpPMaIIMOHHON
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KOMIIBIOTEPHBIX CETIX
¥ aBTOMaTU3WPOBAHHBIX
MH(OPMAIIMOHHBIX CUCTEMAX.
[IpaBoBoe obecnieueHue
MH(}OPMAaIIMOHHON O€30MacCHOCTH.
InekmporHas yugpoeas nOONUCy,
cepmuuyuposanHvle caimol u
OOKYMEHMblL.

[IpenorBpamenue
HECAaHKIIMOHUPOBAHHOI'O JIOCTYIIa

K JJMYHON KOH(HIESHIINATbHON
uH(popmaru, XpaHsuiencs

Ha NIEPCOHAIIBHOM KOMIIBIOTEPE,
MOOUJIbHBIX YCTPOMCTBAX.
BpenoHocHoe nmporpaMmmHOe
obecrnieyeHune u crnocoObl 6OPHOBI C HUM.
AHTUBUPYCHBIC TPOTPAMMEI.
Opranu3zanus JJMYHOTO apX1Ba
uHdopmaiu. PesepBHoe KONMpOBaHUE.
[laponbHas 3amurTa apxusa.
udposanue ganHbIX. CUMMETPUYHbBIE
¥ HECUMMETPUYHBIE MU (PHI.

[ pel mpocToii 3aMEHBI.

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

0€30MacHOCTH.

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

[IpenorBpaimars
HECAHKI[MOHUPOBAHHBINA JJOCTYII
K JTMYHON KOH(PHUAECHINATbHON
uH(pOpMaIUu, XpaHIIIEHCs

Ha MePCOHATBHOM KOMIIBIOTEPE,
MOOUIIBHBIX YCTPOMCTBAX.
Ilpakmuueckue pabomoi:

1. Aumueupychvle npozpammeol.
2. lllugpposarnue oannwvix

Hroro no pazneny
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Paszneu 2. Teopernueckue oCHOBbI HH(GPOPMATHKH

2.1

IIpencraBienne
uH(popMaLMH
B KOMITBIOTEPE

19

Nudopmanusi, aHHbIE U 3HAHUSL.
HNudopmarimoHHble TPoLEecChl

B IIPUPOJIC, TEXHUKE U OOIIECTBE.
HenpepbiBHBIE U AUCKPETHBIE
BEJIMYMHBI U CUTHATBI. He00X0uMOCTh
TUCKPETU3alu HHPOPMAITUH,
MIpEAHA3HAYCHHOW 111 XpAHEHUS,
nepeaadyu ¥ 00pabOTKU B IIU(POBBIX
CUCTEMAX.

JIBOMYHOE KOOUPOBAHUE.
PaBHOMEpHBIE 1 HEPABHOMEPHBIEC KOJIBI.
JlekoupoBaHue COOOIIICHUH,
3aMMCaHHBIX C TOMOIIBIO
HEPaBHOMEPHBIX KOJOB. Y cnoBue daHo.
[TocTtpoenne 0THO3HAYHO
JIEKOJIUPYEMBIX KOJIOB C IIOMOIIBIO
nepeBa. I pagh An.A. Mapxosa. EnuHuiibl
U3MEpEHHUs KoJuyecTBa HHGOPMALIHH.
AndaBUTHBIN TOAXO]T K OLIEHKE
KOJIM4Y€eCTBa HH(OpMAIIUU.

Cucremsbl cuncinenus. Pazsépuyras
3aMKCh LEBIX U JPOOHBIX YHUCEIT

B MMO3UITMOHHOM CUCTEME CUUCIICHUSI.
CBolicTBa MO3UIIMOHHON 3aIIMCH YHCIA:
KOJIMYECTBO IIU(p B 3aMucH, MpU3HAK
JETMMOCTH YUCiia HA OCHOBAHUE

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

(B IpeANIOSI0KEHUH O PABHOM
BEPOSTHOCTH IOSIBJICHUSI CHUMBOJIOB

B TEKCTE).

[TosicHATH HEOOXOUMOCTD U CYIIIHOCTh
IVCKPETU3alUN NIPU XPAHEHUH,
nepeaade U 00pabOTKe JaHHBIX

C IOMOIIBIO KOMIIBIOTEPOB.
[TpuBOIUTH MPUMEPHI PABHOMEPHBIX

Y HEpaBHOMEPHBIX K0J10B. KoaunpoBath
1 JIEKOJIUPOBATH COOOIIICHUS

C MCIOJIb30BAHUEM PaBHOMEPHBIX

Y HEPABHOMEPHBIX KOJIOB.

Ctpoutb npeduKCHbIE KOJIbI.
KnaccuduunpoBaTh CUCTEMBI
CUUCIICHUSL.

BrINONHATE CpaBHEHUE YHUCETN,
3aMMCaHHBIX B JBOMYHOM,
BOCBMEPHUYHON U IIECTHAALATEPUIHON
CHUCTEMAX CUUCIICHUS.

OcCy1ecTBIATh NEPEBOJT YACET MEKTY
JIBOMYHOW, BOCbMEPUYHOMN
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CUCTEMBI CUUCIICHUSA. AJITOPUTM
MEPEeBO/IA LEJIOT0 Ynciia U3 P-nuHOU
CHUCTEMBI CYUCIICHUS B JIECITUUHYIO.
AJITOPUTM NEPEeBOJIa KOHEUHOU P-UYHOU
IpOOH B ACCATUUHYIO. AJTOPUTM
nepeBo/ia 1eI0ro Yucia u3 JeCITUIHON
CUCTEMBbI CUUCIIEHUS B P-UUHYI0.
[lepeBos KOHEUHOM NECATUYHON JIpoOH
B P-uunyto. JIBonuHasi, BOCbMepU4Has
Y [IECTHA/IIATEepUYHAs CUCTEMBI
CUMCJICHUS], CBSI3b MEXKY HUMH.
Apudmernyeckre onepannu

B ITO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS.
Tpouunas ypasuoseuwiennas cucmema
cuucaenus. [{eouuHo-0ecamuynas
cucmema CHucieHusl.

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

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

KoaupoBanue nzodpaxxenuii. Ornenka
uH(}OpMaIMOHHOTO 00BEMA
rpa@uYeCcKuX JaHHBIX TPH 3aJaHHBIX
paspelieHun U TiyOnHe KOJAUPOBaHUS
uBeta. [[BeToBbie Mosenn. BekTopHOoE

Y TIECTHAIIATCPUIHON CHCTEMaMH
CUHCIICHUS.

BBITIONHATH CITOKEHHUE U BHIYUTAHUE
YUCEJI, 3aMCAHHBIX B JIBOUYHOM,
BOCBMEPUYHOM U HIECTHAAUATEPUIHOU
CHUCTEMaX CUUCIICHHSI.

Ocy1iecTBIsATh KOJUPOBAHUE TEKCTOBOU
UH(OpMALIMH C TIOMOIIbIO
KOJUPOBOYHBIX TAOJIHII.

Omnpenensats nHOOPMAITMOHHBIN 00BEM
TEKCTOBBIX COOOIIEHUI B pa3HbIX
KOJMPOBKaX.

Boraucnsats pa3mep 1BETOBOM NAIUTPHI
0 3HAYCHUIO0 OMTOBOM TIIyOMHBI 1IBETA.
Omnpenensts pazmMepsl rpapuuecKux
(haiiI0B MPU U3BECTHBIX PA3PEIICHUU U
TIIyOMHE KOJIMPOBAHUS 1IBETA.
Boruucnsats nHGOpMALIMOHHBIN 00BEM
1(pOBOM 3BYKO3aAIKCH IO YaCTOTE
JTUCKPETU3ALIMHY, TITyOMHE KOJIUPOBAHUS
Y BPEMEHU 3alTHCH.

Ilpakmuueckue padomoi:

1. Jluckpemu3zayus epaguyeckoti
uHpopmayuu.

2. uckpemu3sayus 36yko60u
uHgpopmayuu
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KoaupoBanue. @opmatsl rpadUIECcKIX
daiinos. TpéxmepHas rpaduka.
®pakTanbHas rpaduka.

KoaupoBanue 3Byka. OnieHka
MH(}OPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JTAHHBIX MPH 33IaHHBIX 9aCTOTE
JUCKPETU3ALNU U Pa3psAHOCTU
KOJUPOBAHUS

2.2

OcHOBBHI anredpbl
JIOTHKHU

14

AnreOpa noruku. [loustue
BBICKa3bIBaHUs. BhICKa3bIBaTeIbHbBIE
dbopmabl (Tpeaukatsl). KBaHTOpHI
CYLIECTBOBAHHUS U BCEOOITHOCTH.
Jlornueckue onepanuu. TaOaUIbI
HUCTUHHOCTHU. JIOTMUECKHE BhIPAKEHUS.
Jlornueckue TOXXaeCTBA.
Jloka3aTenbCTBO JTOTUUECKUX TOXKIECTB
C TIOMOIIIHIO TAOJIHI] HCTUHHOCTH.
Jlornueckue onepanuu U onepanuu
HaJl MHO>KECTBAMH.

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

[TpuBOANTH MPUMEPBI JIEMEHTAPHBIX

U COCTaBHBIX BBICKA3bIBAHUU.
Pa3znuuatk BbICKa3bIBAaHUS U IPEIUKATHIL.
VY cranaBaMBaTh CBA3b MEXKIY alnreOpou
JIOTHKHU ¥ T€OpUEH MHOXKECTB.
Brraucnsate 3Ha4eHHST TOTUYECKUX
BBIPQKCHUI C JIOTHYECKUMHU
oIepanusMi KOHBIOHKIIUH,
IU3BIOHKIINN, THBEPCUU, UMIUIMKALINY,
HKBHUBAJICHITHH.

[IpoBoaNTH aHANNU3 TAOIULl HCTUHHOCTH.
CrpouTth Ta0aMIIBI HCTUHHOCTH
JIOTUYECKUX BBIPAKECHUU.
OcymiecTBIsATh YKBUBAJICHTHbBIE
npeoOpa3oBaHuUs JIOTHUECKUX
BBIPAYKEHUH C UCIIOJIb30BAHUEM 3aKOHOB
anreOphl JTIOTUKH.

Ocy1ecTBIATh MOCTPOEHUE
JIOTHYECKOT'0 BBIPAXKEHUS C JaHHON
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(G yHKUUH.

Kanonnueckue popmbl JOrHIECKUX
BbIpakeHU. COBEpILICHHbBIE
JTU3bIOHKTUBHBIE U KOHBIOHKTUBHBIC
HOPMaJIbHBIE (POPMBI, AITOPUTMBI UX
MOCTPOCHHUS 10 TabJIMIIe UCTUHHOCTH.
Jlornueckue 31EMEHTHI B COCTaBe
koMmnbroTepa. Tpurrep. Cymmarop.
MHoropa3psiaaslii CyMmMaTop.
[TocTpoeHne cxem Ha JIOTHYECKUX
AJIEMEHTAaxX MO 3aJJaHHOMY JIOTUYECKOMY
BBIPAXKEHUI0. 3aIUCh JJOTUYECKOTO
BBIPKEHUS 10 JIOTUYECKOUN CXEME.
Muxpocxemvl u mexHoao2us ux
npou3600Ccmea

Ta0IUIE UCTUHHOCTH U €ro
YIIPOILLEHHUE.

Pemate npocteie noruueckue
YPaBHEHHS U CUCTEMbI YPaBHEHU.
XapakTepru3oBaTh JOTUUYECKUE
3JIEMEHTHI KOMIIBIOTEPA.

[TosicHATh YyCTPOMCTBO CyMMaTopa

U TpUITEpA.

3anuchIBaTh JIOTHUYECKOE BhIPAXKEHUE
I10 JIOTUYECKOM CXEME.

CTpouTh CXEMBI Ha JIOTUYECKHUX
3JIEMEHTAX MO 33JITAHHOMY JIOTHYECKOMY
BBIPAKCHMUIO.

Ilpakmuueckue padomuwi:

1. Ilocmpoenue u ananuz madauy
UCTMUHHOCIU 8 MADIUYHOM Npoyeccope

2.3

Komnsrorepnas
apudmeTuka

[IpencraBneHne HENbIX YUCEN B TAMSTH
KoMIbloTepa. OrpaHUYEeHHOCTh
JIMara3oHa YKMCell MPU OTPaHUYCHUHN
KOJIM4eCTBa pa3pAnos. [lepenonHenue
pa3psAaHON ceTKU. be33HakoBbIE U
3HAKOBBIC JJaHHBIEC. 3HAKOBBIN OUT.
JIBOUYHBIN JOMOJIHUTEILHBINA KO
OTPHULIATEIbHBIX YHCEIL.

[ToOUTOBBIC JIOTUYECKHUE ONEPALIHH.
Jlornueckuid, apupmMeTUIeCcKuii u
nuknaeckuit capury. [ludposanue

[TonydaTte BHyTpEHHEE NPEICTABICHUE
LIEJIBIX U BEIIECTBEHHBIX YUCEN

B [TaMATU KOMIIBIOTEPA; ONPEAEISITh
10 BHYTPEHHEMY KOy 3HaY€HHE YHCIIA.
XapakTepu3oBaTh 0€33HaKOBBIE U
3HAKOBBIE JTaHHBIE.

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

B IIPOLIECCODE.

[IpumeHsTh MOOUTOBBIE JTIOTHYECKUE
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C MIOMOIIIBIO TOOUTOBOM Olepanuu
«uckioygaromiee JIM»y.

[IpencraBieHne BEMIECTBEHHBIX YHUCEN

B MMaMSTH KOMIIbIOTEpA. 3HavaIlas 4acTh
Y MOPSIAOK YKucia. Juana3oH 3Ha4eHUM
BEIIECTBEHHBIX uncel. [Ipobiempl
XpaHEHUSI BEILIECTBEHHBIX YHCEN,
CBSI3aHHBIE C OTPAHMYEHUEM KOJINYECTBA
pa3psaoB. BeinosiHeHue onepanui

C BEIIIECTBEHHBIMH UHCJIaMHU,
HAKOIUJICHHE OMTMOOK IMPY BBEIYHCICHUIX

OTIEepAIINH.
XapakTepu30BaTh MPECTABICHUE

Y XpaHEHHUeE B MaMsITH KOMIIBIOTEpa
BEIIECTBEHHBIX YHUCEIL.

[TosICHATH TPUYMHBI HAKOTIJICHUS
OIITNOOK MPH BHIYUCICHUSIX

C BEIIECTBEHHBIMU YK CIIAMHU.
Ilpakmuueckue pabomot:

1. H3yuenue nopaspsaoHo20 MAUUHHO20
npeocmasieHus Yeavlx U 6euecmeeHHbX
yucern

Hroro no pazneny

40

Pazgen 3. AinropurMbl 1 IPOrpaMMHUP OBaHHE

3.1

BBenenune
B IPOrPaMMUPOBAHUE

16

OmnpezneneHue BO3MOXKHBIX pPe3yJIbTaToOB
paboThI MPOCTEHUIINX AT OPUTMOB
yIpaBJICHUS UCTIOIHUTESMH U
BBIUHCIIUTEIHHBIX aJITOPUTMOB.
OmnpeneneHne UCXOIHBIX JaHHBIX,

IPU KOTOPBIX aJITOPUTM MOXKET JaTh
TpeOyeMblil pe3ynbTar.

OTanbl peneHus 3aad Ha KOMIIbIOTEpE.
HNHcTpymMeHTanbHbIE CpEACTBA:
TPaHCIATOP, OTIAAUUK,
npodunrpoBiuK. KoMnumsus

Y MHTEpIpETaIs IPOrpaMM.
BupTtyanbHble MallivHBbI.
HuTterpupoBaHHas cpea pa3paboTKu.

BoIscHATH pe3ynbTaTr paboThl
aNropuTMa sl UCIIOJIHUTENS

MIPU 3aJIaHHBIX UCXOJIHBIX TAHHBIX,
OTMpeIEsATh BO3MOXKHBIE UCXOJIHBIC
JAHHBIE JUIsl U3BECTHOT'O PE3yJbTaTa.
[IpuBOOUTH MPUMEPHI ANTOPUTMOB,
COZIepKaIUX MOCIIEI0BATENbHBIE,
BETBSAIIUECS U [IUKINYECKUE CTPYKTYPHI.
AHaIM3UPOBATh IUKIUYECKUE
QITOPUTMBI 111 UCTIOJTHUTEJISL.
Briensate 3Tansl penieHus 3a1auu
Ha KOMIIBIOTEPE.

[TosICHATB CYIIHOCTH BBIIEIEHHBIX
ATaIoB.
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Mertoibl OTHaAKH TPOTPAMM.
Hcnonp30BaHue TpacCUPOBOUYHBIX
tabymil. OTaa0YHBIA BHIBOJ.
[TomaroBoe BBINOJIHEHNE POrPAMMBI.
Touku ocranosa. IIpocmoTp 3HaueHUN
MEPEMEHHBIX.

SA3pik mporpammupoBanus (Python,
Java, C++, C#). Tunsl 1aHHBIX:
L[EJIOYMCIIEHHBIE, BEIICCTBCHHBIE,
CUMBOJIbHBIE, JJOTHYECKHE. BeTBICHUS.

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

[{1KJIBI IO IEPEMEHHOM.
B3anmo3amMeHsIeMOCTh Pa3TUYHbIX
BUJIOB LIMKJIOB. IHBapHUaHT IUKJIA.
CocraBiieHH€ IIUKJIA C UCIIOJIb30BaHUEM
3apaHee ONPelIEIEHHOr0 NHBApUAHTA
IUKJIA.

JloKkyMeHTHpOBaHUE MPOrpaMM.
Hcnons30BaHME KOMMEHTAPHUEB.
[ToaroroBka onucaHus NpOrpaMMbl

Y UHCTPYKIIUM JJIS TTOJIh30BaTENS.
AnroputMbl 00pabOTKH HATypaTbHBIX
YHCe, 3alUCaHHBIX B MO3UIIMOHHBIX
CUCTEMAaX CUUCIICHUS: pa3OreHue
3aMKCH YKciia Ha OTACNbHbBIC TUDPHI,
HaXO0KJICHHE CYMMbI U IPOU3BEACHUS
1idp, HAXOXKJICHUE MaKCUMAJILHON

OTnaxuBaTh MPOTPAMMBI C TTOMOIIHIO
TPaCCUPOBOYHBIX TAOIIHI]

U C UCTIIOJIb30BAaHUEM BO3MOXKHOCTEMN
OTJIaTIMKa CPebl TPOTPaMMHUPOBAHUSI.
CocTaBiATh JOKYMEHTALIUIO

Ha IPOrpaMMmy.

PaspabarbeiBaTh 1 peam30BbIBATh

Ha SI3bIKE MPOTPAMMHPOBAHHSI
AJITOPUTMBI 0OPAOOTKH IEIBIX YHUCEN,
B TOM YHCJIC TIEPEOOPHBIE AT OPUTMBI.
Pa3pabarbiBaTh mporpamMmbl

JU1s1 00pabOTKHU JJAHHBIX, XPaHSAIIUXCS
B TEKCTOBBIX (paiiax.

Ilpakmuueckue padomuwi:

1. Bvioenenue u oopabomra yughp
Yeno2o YUCia 8 pa3uyHbIX CUCIEMAX
CUUCTIEHUSL C UCNOIb30BAHUEM ONepayUll
YenouUCTIeHHOU apu@dMemuKu.

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

8 aiinax

33



Denepanbhas pabouas nporpamma | Uadopmatuka. 10—11 kmacest (yriy0aéHHbINA ypOBEHB)

(MUHUMAaTBHOW) LIUQPBHIL.
HaxoxaeHne Bcex MpOCThIX YUCET

B 3aJlaHHOM Auana3one. [Ipeacrasienue
4HClia B BUJIe Habopa MPOCThIX
COMHOXUTENICH. AJTOPUTM OBICTPOTO
BO3BEJICHUS B CTCTICHD.

O6paboTka TaHHBIX, XPAHSIIITUXCS

B (paitmax. TeKCTOBBIC U TBOMYHBIC
¢aitnbl. DaitoBbie IEPEeMEHHbBIE
(daitnoBeie ykazarenu). Utenue

u3 (aitna. 3anuce B aiin

3.2

BcnomorareapHbie
AT OPUTMBI

Pa3Ouenue 3amaun Ha mog3agadd.
[Toamporpammsl (TipoLieypsl U
¢bynakuun). Pexypcus. PexypcruBHbie
00BeKTHI (PppakTansl). PexypcuBHbie
MPOLEYPHI ¥ (PYHKITUH.
Hcnonbs3oBaHue cTeka 1Jisg OpraHu3aiuu
PEKYPCUBHBIX BBI30BOB.

Hcnonp30Banue cTaHgapTHOU
OMOIMOTEKH S3bIKA MPOTPAMMHUPOBAHMUSL.
[Moaxrouenue OMOIMOTEK
MOAIPOrPAMM CTOPOHHUX
npons3BoauTened. MoayJIbHBIM NPUHITUIT
MOCTPOCHHUS TTPOrpamMm

Pa30uBaTh 3a1auy Ha MO/I3a/1a4U.
OdopMITATh TOTUYECKU LETOCTHBIE
WJTU TIOBTOpSIONIUECS pparMeHThI
MporpaMMbl B BUIE TTOAMPOTrPAMM.
[TosICHATB CYIIIHOCTh PEKYPCUBHOIO
aNropuTMa.

Haxonuts pexypcruBHBIE 00BEKTHI
B OKPYKAIOIEM MUDE.

Onpenensite pe3ysbTar padoThI

IPOCTOr0 PEKYPCUBHOIO AT OPUTMA.

Hcnonb3oBaTh CTaHAApTHBIE
OMOJIMOTEKU MOANPOrpamMM sI3bIKa
MpOrpaMMHPOBAHUS, OMOINOTEKH
CTOPOHHHX ITPOU3BOIUTEIIEH.
[TpuMeHsSITh MOAYNBbHBIN TPUHITUTI
pH pa3pabOTKe MPOTrpPaMM.
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Ilpakmuueckue pabomoi:

1. Ucnonvsosanue noonpocpamm
CMAaHOapmuol OUOIUOMeKU s3bIKA
NPOSPAMMUPOBAHUSL.

2. Paspabomka noonpozpamm.

3. PexypcusHvie noonpocpammeoi.

4. Mooynbublil npuHYUN NOCMpPOoeHUs.
npocpamm

3.3

YucreHHbIE METOIbI

Yucnennsle MeTobl. TOYHOE U
NpUOMIKEHHOE peIIeHUs 3aa4u.
YucneHHble METObI PEIICHUS
ypaBHEHHUI: MeTO Iepedopa, MEeTo
MOJIOBUHHOTO AeeHust. [Ipubmmkénnoe
BBIYUCJICHUE JJIUH KPUBBIX.
Brruucnenue miomnianeit puryp c
MTOMOIIBIO YUCIIEHHBIX METOJ0B (METO/
MPSMOYTOJIbHUKOB, METOJI TPAIICLIH).
[Torck Makcumyma (MUHUMYMA)
GyHKIIMU OTHOU NMEPEMEHHON METO0M
TTOJIOBUHHOT'O JICJICHUS

[TosicHATH PUHIUIIBI pabOTHI
YUCJICHHBIX METOJIOB, PA3HUILY
MEXAY TOYHBIM U TPUOTUAKEHHBIM
PEIICHUSIMU BBEIYUCITUTETBHBIX
3ajay.

PazpabartbiBaTh U OTJIAXKUBATH
MPOTPaMMBI, PEATTU3YIOIINE
YUCJICHHBIE METOJIbI PEIICHUS
ypaBHEHUH, TPUOTHKEHHOE
BBIYHCIICHUE JUTMH KPUBBIX

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

Ilpakmuueckue pabomot:

1. Yucnennoe pewienue ypasHeHuui.
2. Ilpubausicénnoe sviyucieHue OnuH
Kpuswlx u niowjaoeu guzyp.

3. Iouck makcumyma (Munumyma)

@yHKYUU
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3.4 | AnropuTMBbl 00paboTKH 5 OOpaboTKa CUMBOJIbHBIX JTAHHBIX. Hcnonb30BaTh BCTPOECHHBIE ()YHKIIUH
CUMBOJIbHBIX JTAHHBIX Bcerpoennbie GyHKINM SI3bIKA S3bIKa POTPaMMHUPOBAHUS
POrpaMMHUPOBAHUS 1711 00pabOTKH TUTsE 00pabOTKU CUMBOJIBHBIX CTPOK.
CUMBOJIBHBIX CTPOK. AJITOPUTMBI PazpabaTbiBaTh U OTIAKUBAThH
00pabOTKH CUMBOJIBHBIX CTPOK: MPOTPaMMBI, PEATN3YIOIINE TUIIOBBIC
MOJICYET KOJTMYECTBA TOSBIICHUIN AJITOPUTMBI 00PaOOTKU CHMBOJIBHBIX
CHUMBOJIa B CTPOKE, pa30HEeHNE CTPOKHU JAHHBIX HA BEIOPAHHOM SI3bIKE
Ha CJIOBA M0 MPOOEIbHBIM CUMBOJIaM, IPOrpaMMHUPOBAHUS.
IIOMCK MOJCTPOKH BHYTPU JaHHOU [IpeobpazoBbIBaTh uncaa
CTPOKH, 3aME€Ha HalJICHHON MOJCTPOKH | B CHMBOJIBLHYIO CTPOKY U 00paTHO.
Ha JIPYT'yI0 CTPOKY. ['eHepanus Bcex Ilpakmuueckue pabomot:
CJIOB B HEKOTOpOM alipaBuTe, 1. Ilocumeonvuas obpabomrka cmpox.
YIIOBJIETBOPSAIOIINX 33JaHHBIM 2. Obpabomka cmpok
orpannueHusiM. [IpeobpazoBanue uncna | ¢ ucnoavzosanuem QyHKyuil
B CUMBOJIBHYIO CTPOKY M OOpaTHO cmaHoapmHou 6ubIUOMeKU A3bIKA
NPOSPAMMUPOBAHUSL.
3. I'enepayus ecex cnos,
V0081emBopAIWUX 3A0AHHOM)
VCI08UIO
3.5 | AnroputMbl 00paboTKU 10 MaccuBbl ¥ IOCIE10BATEILHOCTH [IpuBOAUTH TPUMEPHI OTHOMEPHBIX

MaCCHUBOB

yucel. Berauciaenne 0000mIEHHBIX
XapaKTEPUCTUK JIEMEHTOB MacCHBa
WJIA YMCIIOBOM MOC/IEI0BATEIHHOCTH
(CyMMBI, IPOU3BENICHHUS, CPETHETO
apu(PMETHIECKOT0, MUHUMAJIHHOTO
1 MaKCHUMAaJIbHOI'O DJIEMEHTOB,
KOJINYECTBA DJIEMEHTOB,

U JIBYMEPHBIX MaCCHUBOB.
[TpuBoauTH MpUMEPHI 33]1a4

13 MOBCEAHEBHOM JKU3HH,
MPETOIArarolX UCIOIb30BaHUE
MAacCCHBOB.

PazpabarbiBaTh 1 OTIXKUBATH
MPOrpaMMbl, PEATU3YIOIIUE TUTIOBBIE
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YIOBJIETBOPSIIOIINX 33 TaHHOMY
yCIIOBUIO). JIMHEHHBIN morck
3aJIaHHOTO 3HAYEHUS B MACCHBE.
CopTupoBKa OJTHOMEPHOTO MaCCHUBA.
[TpocThie METOIBI COPTUPOBKH
(MeToq my3bIpbKa, METO] BHIOODA,
COPTUPOBKA BCTaBKaMM).

CopTupoBKa CIAUSTHUEM.

beIcTpas copTupOBKa MaccuBa
(asmroput™ QuickSort).

JIBOMYHBIN MMOMCK B OTCOPTUPOBAHHOM
MacCCHBE.

JIByMepHbBIE MAaCCUBBI (MaTPUIIbI).
Anroputmbl 00pabOTKH JBYMEPHBIX
MAaCCHBOB: 3aIOJTHEHUE JIBYMEPHOTO
YHCJIIOBOTO MACCUBA MO 33/1aHHBIM
IIpaBUIIaM, TTOMCK dJIEMEHTA

B IBYMEPHOM MacCHBE,

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

U CTOJIOIIOB IBYMEPHOT'O MacCHBa.
Paszpabomxa npoepamm ons pewienus
NPOCMbIX 3A0a4 AHAAU3A OAHHBIX
(ouucmka danmwix, Kiaccugurayus,
AHAU3 OMKIOHEHUL)

AITOPUTMBI O0PaOOTKH OJHOMEPHBIX
1 IBYMEPHBIX MaCCHUBOB, Ha BELIOpAaHHOM
SI3BIKE MPOTPaMMHUPOBAHUS.
Paszpabamuvisame npocpammoi

0J151 peuleHust NPOCMbIX 3a0ay AHAIU3A
OQHHDbIX.

Ilpakmuueckue pabomoi:

1. 3anonnenue maccuaa.

2. Bviuucnenue 0600ujénnblix
Xapakmepucmux Maccusa (4uciosou
Nnocne008ameslbHOCmuL,).

3. Ilouck MurHumanbHo2o
(MaxKcumMaibHO20) d1eMeHmMa 8 YUCI0B80M
maccuee.

4. Jlunetinwiii noucK 3a0aHHO20
3HAYeHus 8 maccuse.

5. Ilpocmobie memoOowl copmuposxu
Mmaccuaa.

6. bvicmpas copmuposxka maccusa.

7. J[eouunwili nouck.

8. Obpabomka mampuy.

9. Ananusz 0anHvix

Hroro no pazneny

44
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Paznen 4. UndpopManmoHHbIe TEXHOJIOTMH

4.1 | OO6paboTKa TEKCTOBBIX 6 TekcToBBIi mporeccop. Pa3pabaTbiBaTh CTPYKTYpY AOKYMEHTA.
JIOKYMEHTOB PenaktupoBanue u ¢popMaTHpOBAHUE. Hcnonb30BaTh CpeicTBa aBTOMATHU3AIAH

[IpoBepka opdorpaduu 1 rpaMMaTHKU. | TIPU CO3JIaHUN JOKYMEHTA.
CpencTBa Mmoucka u aBTO3aMEHBI [IpumeHsTh npaBuia MUTHPOBAHUS
B TEKCTOBOM ITPOIIECCOPE. HMCTOYHHUKOB ¥ O(hOpPMIICHUS
Hcnonp30BaHue CTUIIEH. O6ubarorpadpuIecKux CChLIOK.
CTpyKTypUpOBaHHbIE TEKCTOBbBIE [IpyHUMAaThH yyacTue B KOJJIEKTUBHOM
TOKyMeHTbl. CHOCKH, OTJIaBJICHHE. paboTe HajJ TOKYMEHTOM.
KonnexktuBHas pabota ¢ fokyMeHTaMH. | BolmonHaTh HAOOp U MPOCTYIO BEPCTKY
HNHCTpYMEHTHI pelieH3uPOBaHUS MaTEMaTUYECKUX TEKCTOB.
B TEKCTOBBIX Npoueccopax. O6naunsie | Ilpakmuueckue paoomot:
cepBuchl. JlenoBas nepenucka. Pedepar. | I. Bépcmka dokymenmos
[TpaBmira MUTHPOBAHUS NCTOYHUKOB M C MamemMamuyecKumu Qopmynamu.
odopmiieHns: OudIMOrpaduIecKux 2. MuozcocmpanuuHvle 0OKyMeHmbL.
ccbiiok. OdopMiieHuE CIUCcKa 3. Konnexmuenas paboma
mutepatypbl. Cmanoapmeol ¢ OOKyMeHmamu
oubmocpaguueckux onucanuil.
3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM
TekcTa. TeXHUYecKue CpeicTBA BBOIA
TekcTa. Crelnuain3upoBaHHbIE CPEJICTBA
PEAAKTUPOBAHUS MATEMATUYECKUX
TEKCTOB

4.2 | AHanu3 JaHHBIX 8 Anamm3 na"Hueix. OCHOBHBIE 3aJa4N [IpuBOIUTH PUMEDPHI 33]1a4 aHAJIA3a

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

JaHHBIX.
IToscHATh Ha IpUMeEpax
[IOCJIEI0BATENIBHOCTD PELICHUS 33124
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[TocnenoBaTenbHOCTh PEIICHUS 3a/1a4
aHaJIM3a JIaHHbBIX: COOP MEPBUYHBIX
JAHHBIX, OYMCTKA U OIIEHKA KaueCcTBa
JIAHHBIX, BEIOOP W/WJIN TTOCTPOCHHE
MOJIENH, MTPeoOpa30BaHNUE JaHHBIX,
BH3YaJIU3allnsl TaHHBIX, HHTEPIPETALIHSI
pe3ynbTaroB. [IporpamMmHublie cpeacTBa
Y UHTEPHET-CEPBUCHI JIJIs1 00pabOTKU

Y TIPENICTaBIICHUS JaHHBIX. bonbime
naHHble. MamuHHOEe 00y4YeHue.
HnmennexkmyanvHolil aHaiu3 OAHHUIX.
AHanu3 TaHHBIX C TOMONIBIO
AJIEKTPOHHBIX Tabyuil. Beruucienue
CYMMBI, CpEeIHET0 apu(hMEeTUIECKOr0,
HanOOJBIIETr0 (HAMMEHBIIIET0) 3HAYCHUS
nuana3oHa. Beraucienue

ko3 pHUIMEHTA KOPPEIISIINH ABYX PSJIOB
naHHbIX. [TocTpoeHue cTon0UYaTHIX,
JMHENYaThIX U KPYTOBBIX IHArPaMM.
[TocTpoenue rpadukoB QyHKIIHA.
[TonGop nuHWYM TpeH A, pelieHue 3a1aq
MIPOTHO3UPOBAHMSI.

YuciieHHOEe peleHne ypaBHEHU N

C TIOMOIIIbIO TTOA0Opa mapameTpa.
OnTuMuzanms Kak MOUCK HAWITY4IIIEro
pelieHust B 3aJJaHHBIX YCIOBUSX.
[leneBast GyHKIIMS, OTPAaHUYCHUS.

aHaJM3a TaHHBIX.
PemaTte mpocTeie 3a1aun aHaIM3a
JAHHBIX C TIOMOIIBIO AJICKTPOHHBIX
TabuII.

Hcnonb30BaTh COPTUPOBKY M (PHITBTPHI.
Hcnonbs3oBare cpeacTna Aea10BOM
rpaduKy 1J19 HATJIsTHOTO
IpEICTaBJICHUS JIaHHBIX.

Pemats mpocThie pacu€THbIC U
ONITHUMU3AIMOHHBIC 33191 C TIOMOIIHIO
AJIEKTPOHHBIX TAOIUII.

Ilpakmuueckue pabomowi:

1. Ananu3z 0anHvix ¢ NOMOUBIO
IeKMPOHHBIX MAbIUY.

2. Haznaonoe npeocmasnenue
pe3y1bmamos Cmamucmuyeckou
0bpabomku OaHHBIX 8 8Ude OUACPAMM
cpeocmeamu pedakmopa 31eKmpOoHHbIX
maoauy.

3. Iloo6op nunuu mpenoa,
NPOCHO3UPOBAHUE.

4. Yucnennoe pewenue ypasnenuu

¢ noMoWbio nodbopa napamempa.

5. Pewenue 3a0au onmumuzayuu

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

Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO 136
YACOB IIO ITPOIT'PAMME
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11 KJIACC
HaunmenoBanue
Ne KonmuaecTBo OcCHOBHBIE BUJIBI I€ITEIbHOCTH
pa3iesoB U TEM [IporpammHoOe conepxkaHue
n/m 4acoB oOy4arommxcs

y4eOHOI0 ImpeIMeTa

Paznen 1. TeopeTuueckue ocH

OBbI HH(pOPpMATUKH

1.1

Nudopmarus
¥ THPOPMAITOHHBIC
MPOIIECCHI

10

TeopeTnueckre moaxXoabl K OLEHKE
KOJIMY€CTBa HH(OpMAIIUH.

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

AnroputMm RLE. Anroputm Xaddmana.

Anroput™m LZW. ANTOpuTMBI CKATUA
JTAHHBIX

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

OT MH(OPMAITMOHHOTO 00bEMA TAHHBIX
U XapaKTEPUCTUK KaHAaJla CBSI3U.
[IpuynHbBI BO3BHUKHOBEHUS OIIMOOK
Ipu nepeaayde naHHbIX. Kogpl,
MO3BOJISIIOLIME OOHAPYKUBATh U
UCIPABJIATH ONIMOKH, BO3ZHUKAIOITUE
MpU Tiepeaayde JaHHbIX. Paccrosnue
Xsmmunra. KogupoBanue

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

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

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

Y WCTIpaBJICHUsI OLIMOOK MPpH Mepeaade
JAHHBIX C TIOMOIIbIO
MTOMEX0YCTONYUBBIX KOOB.

[TosICHATH 3HAYEHUE MTOHSITUI
«CHCTEMAy, KIIOACUCTEMAY,
«CUCTEeMHBIN 2 heKTy,

«yIpaBIICHUE); 3HAUEHUE 00paTHOU
CBS3U JUIsl AOCTHXKEHUS LIETU
YIPaBIICHUS.

Ilpaxkmuueckue padomoi:

1. Coicamue OanHbIX C NOMOWDBIO
aneopumma RLE.
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¢ moBTOpeHueM O0uTOB. Kosibl
X3MMHUHTA.

Cucrembl. KOMITOHEHTBI CHCTEMBI M IX
B3auMozeiicTBue. CucTeMHbIN 3G DEKT.
VYnpasnenue kak UHPOPMAIMOHHBIN
nporecc. OOpaTHas CBSI3b

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

(ancopummor JPEG, MP3).
4. Ilomexoycmotiuusvle KoOwvl

1.2

MopenupoBanue

Monenu u moaenupoBanue. Llenb
MOJENUPOBAHUS. AJIEKBATHOCTh
MOJIeNTd MOJICTTUPYEMOMY OOBEKTY WU
MPOLIECCY, LIEJIM MOJICTMPOBAHMUS.
dopManuzalus NPUKIAIHbIX 33]1a4.
[IpeacraBneHue pe3yibTaToB
MOJICIMPOBAHUS B BUJE, YIOOHOM

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

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

epeBbs. bunapHoe nepeso. JlepeBbs

OnpenensaTs NOHATHS «KMOJETbY,
«MOJEIINPOBAHUE.
KnaccuduuupoBars moaenu

110 33IJAaHHOMY OCHOBAHHIO.
OnpenensTe Uelb MOJIETUPOBAHUS

B KOHKPETHOM CIIy4ae.

[TprMeHSTh aNropuTMbl HAXOKACHUS
KpaT4alIlnX MyTed MEKy BEpLIMHAMU
OpPUEHTUPOBAHHOIO rpada.
[TpyuMEHATH aNrOpUTMBI ONPEIECIICHUS
KOJIMYECTBA PA3IUYHBIX IYTEH MEKIY
BEPIIMHAMHU OPUEHTUPOBAHHOI O
alIMKJIMYECKOro rpada.

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

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

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

¢ mosiHoM nHdopmanueit. [Toctpoenue
JiepeBa rnepedopa BapuaHTOB, OMMCAHNE
CTpaTeruy UTPhI B TAOIMIHON (popme.
BrrpeItiiabie ¥ TPOUTPHITITHBIC
MO3ULMHU. BBIMTPBIIIHBIE CTPATErUH.

CpenctBa HCKYCCTBEHHOI'O MHTEIIEKTA.

CepBHCHI MAIIMHHOTO TIEPEBOAA U
pacno3HaBaHUs YCTHOM pevu.
KOrHuTHBHBIE CEPBUCHI.
WNnentudukanus 1 NOUcK
n300pakeHni, pacro3HaBaHUE JIULI.
Camoo0y4aroniuecs CUCTEMBI.
HcKyCCTBEHHBINM UHTEIJIEKT

B KOMITBIOTEPHBIX UI'pax.
Hcnonp3oBanne METONOB
MCKYCCTBEHHOI'O MHTEJIJIEKTa

B 00YYarOIIMX CUCTEMAX.
Hcnosp30BaHre METOA0B
MCKYCCTBEHHOI'O MHTEIJIEKTA

B poboToTexHuKe. IHTepHET Belei.
[lepcrieKTUBBI pa3BUTHUSA
KOMITbIOTEPHBIX MHTEIJUIEKTYaJIbHBIX
cucreMm. HelipoHHbie ceTu

OnuchIBaTh BBIUTPHIIIHYIO CTPATETHIO
B 33JJaHHOW UTPOBOW CUTYyallUU

B (popme nepeBa uiu B TaOJIUYHOMN
dbopme.

[ToSICHATD TOHATHUS «MCKYCCTBEHHBIN
WHTEJUIEKT», KMAIMTUHHOE 00 ydeHUE.
[IpuBoaMTE IpUMEPHI 33124,
pEIaEMBbIX C IIOMOIBIO
MCKYCCTBEHHOI'O MHTEJIJIEKTA.
Ilpakmuueckue padomoi:

1. Ilouck svlucpvluiHol cmpame2uu

8 uepe ¢ NoIHOU UHgopmayuell.

2. Cpedocmea uckyccmeeHH020
uUHmMesnneKma

Hroro no pazneny

18
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Pa3znen 2. AnropurmMsl 4 NPOrpaMMHUpP OBAHHTE

2.1 | DnemMeHTHI TeopHuH 6 dopMan3anys MOHATHUS aJTOPUTMA. [10SICHATH TOHATHSI «BBIYUCIUTEIbHBIN
QIrOPUTMOB Mammuna TeropuHra kak MPOLIECC)», «CIOKHOCTH AITOPUTMAY,

YHUBEPCAIIbHASI MOJIEJIb BIYUCIICHUM. «(PHEKTUBHOCTD AT OPUTMAY.
Te3uc Uépua—Trropunra. [TpuBoauTh puMeps! F3H(PEKTUBHBIX
Mawuna Ilocma. aIrOPUTMOB.
Hopmanvusie ancopugpmor Mapkosa. CocTaBJiITh TPOrpaMMBbl JJIsl MAITUHBI
Aneopummuuecku Hepaspewumole TrropuHra.
3a0auu. 3adaua ocmanosa. Hcnonvzosams Hopmanbhbie
Heeso3moorcnocms agmomamuyeckor aneopugmul Maprosa.
OMIAOKU NPOSPAMM. JlaBaTh OLIEHKY CJIOKHOCTU U3BECTHBIX
OneHka CI0KHOCTH BBIYUCIECHUH. QJITOPUTMOB.
Bpems paboTel u 00bEM rcnionbdyemoit | Ilpakmuueckue pabomot:
MaMsTH, UX 3aBUCUMOCTb OT pa3Mepa 1. Cocmaenenue npocmoui npocpammsi
UCXOJIHBIX TaHHBIX. OlleHKa ons mawiunwvl Toropunea
ACUMITOTUYECKOMN CII0KHOCTH
ITOPUTMOB. AJITOPUTMBI
MOJIMHOMHAJIBHOM CIIOKHOCTH.
[lepebopubie anroput™Mbl. [Ipumepbl
Pa3IMYHBIX AJITOPUTMOB PELLICHUS
OJTHOM 3a/1a4M, KOTOPBbIE UMEIOT
Pa3IIMYHYIO CIIOKHOCTh

2.2 | Alroputmsl 28 ITorck MpOCTHIX YMCEN B 3aJaHHOM Hcrnosnp30BaTh anropuTm «pemero

U CTPYKTYPBI JaHHBIX

JIAANa3oHe C TOMOIIBIO arOpUTMa
«pernieTo IpaTocheHar.
MHoropa3psiiHbI€ LIeJIbIE YHCIa,
3aJlaud JIJIMHHON apu(METUKH.

OparocdeHay i MOMCKa IPOCThIX
YKCEJI B 3aIaHHOM JIMAIIa30He.
[TosicHATH TPUHIIUIIBI 0OPaOOTKU
MHOTOPA3PSIAHBIX LIEJIBIX YUCENT
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CnoBapu (accolmaTiBHbIE MaCCHUBHI,
OTOOPaKEHUS ). XAII-TaOJIUIIBI.
[TocTpoenue andaBUTHO-4aCTOTHOTO
CJIOBapS /IS 3aJIaHHOTO TEKCTA.
Ananuz mexcma Ha ecmecmeeHHOM
A3vike. Bvloenenue
nocied08amenbHoCmell no WadjioHy.
Pecynapuuie evipasicenus. Yacmommuulil
AHANU3.

Creku. AHayIi3 NpaBUIILHOCTH
CKOOOUYHOTO BhIpakeHUs. Brruucnenue
apu(PMETHIECKOTO BRIPAKCHHUS,
3alMCaHHOrO B MOCTPUKCHON (hopMme.
Ouepenu. Mcnonbp3zoBaHue ouepenu
JUTSI BP€MEHHOT'O XPAHECHUSI TAHHBIX.
Cesasnvie cnucku. Peanuzayusa cmeka u
ouepeou ¢ NOMOUWBIO CEAZHBIX CNUCKOB.
Anroputmsl Ha rpadax. [locrpoenue
MUHUMAJIBHOTO OCTOBHOT'O JIEpeBa
B3BEIIIEHHOT'O CBSI3HOTO
HEOPHEHTUPOBAHHOTO Tpada.

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

U PEaIM30BbIBATH COOTBETCTBYIOIINE
ITOPUTMBI HA SI3bIKE
pOrpaMMHUPOBAHMUSL.

[TpumeHsTh coBapu (acColMaTUBHBIC
MacCHUBBI, OTOOpakKeHus1) B 3a/1a4ax
00pabOTKHU JTaHHBIX.

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

[TosiIcCHATH IPUHITUTIBEI pAOOTHI CTEKA
U O4epe/Id, UCTIOIB30BaTh CTEKH

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

U rpadbl A1 pelieHus 3aaa4
00pabOTKU JTaHHBIX.

Hcnons30BaTh AUHAMUYECKOE
IPOrpaMMHPOBAHUE

JUISl BBIYUCIICHUSI PEKYPCUBHBIX

b yHKIMI, MoacuéTa KOITMYeCTBa
BapUAHTOB U PEILICHUS 3a]1a4
ONTUMMU3AIIUH.

Ilpakmuueckue padomuwi:

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

C TIOMOIIBIO CCBUIOYHBIX CTPYKTYD.
JIBonuHble (OMHAPHBIC) IEPEBbS.
[TocTpoenue nepeBa 11 3aJaHHOTO
apr(PMETUIECKOTO BBIPAKCHUS.
PekypcuBHBIC alIrOpuTMBI 00X0/1a
nepesa. Mcronp3oBaHue cTeka U
odepenu s 00Xoaa JepeBa.
JlnHaMugecKkoe mporpaMMHUPOBAHUE
KaK METOJT PEIICHUS 3a7a4 C
COXPAHEHHEM TIPOMEKYTOTHBIX
pe3yJIbTaToOB. 3a7a9H, PEIIacMbIe C
MOMOIIBI0 TMHAMHYECKOTO
MPOrPaMMUPOBAHUS: BEIYUCIICHUE
PEKYPCUBHBIX (YHKITUN, TOACUET
KOJIMYECTBA BApUAHTOB, 33/Ia4l
ONITHUMU3AIAN

2. Peanuzayus evruucnenuu

C MHO20PA3PSOHBIMU YUCTIAMU.

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

4. Ananuz mexcma Ha eCmecmeeHHOM
A3bIKe.

5. Bviuucnenue apughmemuuecxkozo
8bIPAIHCEHUS, 3ANUCAHHO20

6 nocmaghukcHol gpopme.

6. Ucnonvzosanue ouepeou.

7. Hcnonv3osanue oepesves

07151 BbIUUCTICHUS APUDMEMUUECKUX
BbIPANCEHU.

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

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

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

11. Pewenue 3a0au onmumuzayuu

C NOMOUBIO OUHAMUYECKO20
NPOCPAMMUPOBAHUS
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2.3 | OcHOBBI OOBEKTHO- 16 [Tousatue 06 0OLEKTHO- [ToACHATH OCHOBHBIE ITPUHITUIIBI
OPUEHTUPOBAHHOIO OpPUEHTUPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
IPOrpaMMHUPOBAHHUS nporpaMMmupoBaHun. OOBEKTH U pOrpaMMHUPOBAHMUSL.

kJjaccbl. CBoMcTBa U MeTOJIbI 00bEKTOB. | [IpoekTHpOBaTh U UCIOJIB30BATh
OOBEKTHO-OPUEHTUPOBAHHBIN aHAIM3. | MPOCThIE KIACChl 00bEKTOB.
Pa3paboTka nmporpamMM Ha OCHOBE [IpoekTrpoBaTh HEpapPXUU KIIACCOB
O00BEKTHO-OPUEHTUPOBAHHOTO MOAXOA. | JUIsl ONMCAHUS PEAMETHOM
WNukancynsius, Hacaeq0BaHue, o0JacTH.
HOTUMOPU3M. Pa3pabartbeiBaTh mporpamMmsl
Cpenpl ObICTpOl pa3pabOTKu ¢ rpaduueckuM UHTEepQecom.
nporpamm. [IpoektupoBanue N3yuats BTOpOU SI3BIK
uHTepdeiica moab30BaATENS. IPOrpaMMHUPOBAHUS
Hcnonp30BaHue TOTOBBIX yIpaBisieMbIX | [lpakmuueckue pabomol:
AJIEMEHTOB ISl IOCTPOEHHUS 1. Hcnonv3oeanue 20moswix K1accos
uHTepdeiica. 8 npocpamme.
O030p SI3BIKOB MPOrPAMMHUPOBAHMUSL. 2. Paspabomxka npocmou npozpammoi
[TonsiTue o mapagurmax C UCNOIb308AHUEM KIACCOS.
porpaMMHUpOBaHus. M3yuenue 3. Pazpabomka knacca,
8MOPO20 A3bIKA NPOSDAMMUPOBAHUSL UCNOTIL3YIOWEe20 UHKANCYIAIYUTO.
4. Pazpabomka uepapxuu Kiaccos.
5. Paspabomxka npozcpammbi
¢ epaguueckum unmepgeticom

Hroro no pazneny 50

Paznen 3. UnopMannoHHbIe TEXHOJIOTUA

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

HKCIIEPUMEHT, aHAJIU3 PE3YyJIbTAaTOB
MOZEIUPOBAHMS.

JuckpeTruzanus Ipyu MaTeMaTH4eCcKOM
MOJIETMPOBAHUY HETIPEPHIBHBIX
nponeccoB. MoaenupoBaHue
JNBW)KEHUSA. MoaennupoBaHue
OMOJIOTMYECKUX CUCTEM.
MaremaTnueckue Moaelu

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

O0paboTka pe3yIbTaToB
sKcriepuMeHTa. MeTo; HauMEHBIINX
KBaJpaToB. OLEHKA YHCIOBBIX
apaMeTpOB MOACIUPYEMBIX O0HEKTOB
U riporeccoB. BoccraHoBiieHne
3aBUCUMOCTEH I10 PE3yJIbTaTaM
HKCIEPUMEHTA.

BepositHocTHBIE MOAETN. MeETOo b
Momnte-Kapio. mutannonsoe
MozenrpoBanue. CHCTEMbI MaCCOBOTO
O0CTy>KMBaHUS

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

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

Ilpakmuueckue pabomot:

1. Mooenuposanue osusicerus.

2. Mooenuposanue buonocuueckux
cucmem.

3. Umumayuonnoe mooenuposanue
¢ nomowwto memooa Monme-Kapio.
4. Obpabomxa pe3yn1bmamos
9KCnepumenma

48



Denepanbhas pabouas nporpamma | Uadopmatuka. 10—11 kmacest (yriy0aéHHbINA ypOBEHB)

3.2

ba3sr nanHbpIx

10

Tabnuunble (pessiuoOHHbIE) 0a3bl
naHHbIX. Tabmuna — npeacraBieHue
CBEJICHUI 00 OJTHOTUITHBIX 00BEKTAX.
ITone, 3amuchk. Koy Tabnunsl. Pabora
C TOTOBOM 0a30¥ JaHHBIX. 3aMOJIHEHUE
0a3el JaHHbIX. [lonck, cOpTUPOBKA U
bunpTpanys 1aHHbIX. 3aIPOChI

Ha BBIOOPKY JTAHHBIX. 3apPOCHI

C mapamMeTpamu. Beraucisempie moss
B 3aIpocax.

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

OcHogHble NpUHYUNBLL HOPMATUSAYUU
0asz oaunwvix. A3vik ynpaesnenus
oanuvimu SQL. Cozoanue npocmuolx
3anpocos Ha a3vike SOL na evibopKy
OAHHBIX U3 OOHOU MAOTULBL.
Hepenayuonunvie 6asvt 0annwix.
IKcnepmuvie cucmembl

XapakTepu3oBaTh 0a3y TaHHBIX KaK
MOJIENb TIPEIMETHON 00IacTH.
[IpoexkTrpoBaTh MHOTOTAOIMYHYIO Oa3y
JTAHHBIX.

OcyIecTBIATh BBOJ M PEIAKTHPOBAHNE
JAHHBIX.

OcyIiecTBIsATh COPTUPOBKY, ITOUCK

Y BBIOOp JTaHHBIX B TOTOBOM 0aze
JAHHBIX.

dopmMupoBaTh 3aIIPOCHI Ha TIOUCK
JAHHBIX B CPEJIC CHUCTEMBI YIIPaBIICHUS
0a3zaMu JaHHBIX.

VYrpapnars 6a30i JaHHBIX

C TIOMOIIIBIO MPOCTBIX 3aIIPOCOB

Ha s3p1Ke SQL.

[TosicHATh 00JIaCTH IPUMEHEHUS,
JIOCTOMHCTBA U HEJIOCTATKH
HEPEIAIMOHHBIX 0a3 TaHHBIX

B CPAaBHEHHH C PEIISIITUOHHBIMHU.
Ilpakmuueckue pabomoi:

1. Paboma c 2comoeoti 6az0il 0aHHbIX.
2. Pazpabomxa muocomabauyHot 6a3zvl
OQHHDIX.

3. 3anpocwi k MHO2OMAbAUUHOU Oa3e
OQHHbIX.

4. Vnpaenenue 0auHbiMU C NOMOUBIO
azvika SQL
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3.3 | Beb-caiiTsl 14 WNuTtepuer-ipunoxenus. [lonstue o [10sICHATH TPUHIIUIIBI TEXHOJIIOTUU
CEpBEPHOI U KIMEHTCKOM YacTAX cailTa. | «KJIMEHT — CepBEP» Ha MPUMEPE
TexHomorust «KJIUEHT — CepBEPY, €& B3aMMO/IeHCcTBUS Opay3epa
JIOCTOMHCTBA U HepocTaTku. OCHOBBI u BeO-cepBepa. Co3naBarh MpoCThie
s3pika HTML u kackagHbix TabJsuI BE0-CTpaHULIbI, UCTIOJIb3YS S3BIK
ctuneit (CSS). Crienapuu Ha si3bIKE pasmetkn HTML, kackagHbie TaOJIHITBI
JavaScript. ®opmbl Ha BeO-CTpaHHUIIE. CTWJIEH U CLICHAPUU Ha SI3bIKE
Pa3mermienne BeO-caiiToB. Yciyra JavaScript. OnuceIBaTh TEXHOJIOTHIO
XOCTUHTA. 3arpy3ka ¢aijaoB Ha CAlT pa3MmenieHus cautoB B cetu HTepHET.
Ilpakmuueckue padomoi:
1. Cozoanue mexcmosoi
6eO-cmpaHuyb.
2. Cozoanue 6e6-cmparuybl,
sKIIOYAIOUeU MYTbMUMEOULHbLE
00beKmbl (PUCYHKU, 36YKOBbIE OAHHbIE,
8u0eo).
3. Oghopmnenue cmparuyvl ¢ NOMOUBIO
KACKAOHBIX mabuy cmuJiell.
4. Ucnonv3osanue cyenapues Ha s3blKe
JavaScript
3.4 | KommnbroTepHas 8 BBoj nzo0paxeHuit ¢ uCojib30BaHUEM | BBIMOMHATH OOITYI0 KOPPEKIIHIO
rpadguka Pa3IMYHBIX UGPOBBIX YCTPOMCTB U (PPOBBIX N300PAKEHUH.

(urdpoBbIX GoToannapaToB u
MUKPOCKOIIOB, BUIEOKaMepP, CKAHEPOB
U IPYTUX YCTPOMCTB).

['paduueckuii penakrop. Paspemenue.
Kagpuposanue. VcnipaBienue

[TprMeHSATh NHCTPYMEHTHI
rpaguyecKoro pelakTopa K OTAeIbHbIM
00J1aCTAM M300paKeHUS.

CTpouTh MHOTOCTIOMHBIE U300PAKEHUS
C UCIOJIb30BAHMEM MACOK, TOTOBHUTH
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MepPCHeKTUBLI. [ ucTorpamma.
Koppekuus ypoBHE, KOppeKIUs 1IBETA.
Ob6eciBeurBaHUE IIBETHBIX
n3zo0paxenuit. Perymns. Pabota

c obmactamu. OUIbTPHI.
MHorocnoiinbie H300paxeHusl.
TekcroBble ciiou. Macka ciosl.
Kananel. CoxpaHeHue BbIJICTICHHON
obmactu. [logroroBka wutrOCTpanuit
JUIsl BeO-CaliTOB. AHUMHUPOBAHHbBIE
U300pakeHU.

BekTtopHas rpaduxka. [I[puMUTHBEI.
N3meHeHne nopsijika 3JI€MEHTOB.
BripaBHHBaHUE, pacipeaeicHue.
['pynmmupoBka. Kpussie. @opmarsl
BEKTOPHBIX PUCYHKOB. Mcrionb30BaHue
KOHTYpPOB. BekTopu3zaiiusi pacTpoBbIX
U300paKEHUH.

[IpuHUMIBI TOCTPOCHUS U
PEOAKTUPOBAHUS TPEXMEPHBIX
Mozened. CeTouHble MOJEIH.
Marepuansl. MogenupoBanue
HMCTOYHUKOB OcBelleHus. Kamepnl.
AnnutuBHBIE TexHOMoruu (3D-
npuHTepsl). [loHATHE O BUPTYaIHHOM
PEAIbHOCTH Y JIOTIOJITHEHHOMU
peaIbHOCTH

WJUTIOCTPAITAN TSI pa3METICHUS

Ha BeO-caiiTax, co3/aBaTh
AaHNMHPOBAHHBIE N300PAKCHUSI.
Co31aBaTh BEKTOPHBIC U300pAKCHHUS
C TIOMOIIBIO0 PEAAKTOPA BEKTOPHOM
rpad)MKH WX HHCTPYMEHTOB
TEKCTOBOT'O MPOIECCOopa.
Ilpakmuueckue pabomoi:

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

2. Pemywiv yughposwix gpomoepadghuii.
3. Muozocnoiinvle uzoopasicenusi.

4. Anumupogannvie u300paHceHusl.

5. Bexmopnas epaghuxa
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3.5 | 3D-monenupoBanue 8 [IpuHOHIIBI TOCTPOCHUS U [1osICHATH TPUHLIUIIBI IOCTPOCHHUS
pPEOAKTUPOBAHUS TPEXMEPHBIX TPEXMEPHBIX MOJENIECH.
Mozaenei. CeTouHble MOJIEIN. BrInonHATH onepanuu no nocTpOSHUIO
Marepuansl. MonenupoBaHue U pEIAaKTUPOBAHUIO TPEXMEPHBIX
HMCTOYHUKOB OcBelleHus. Kamepsl. MOZENEH.
AnnutuBHbIE TeXHOIO0TUHU (3D- Pa3memars Ha BUPTyaJIbHOU CLIEHE
MPUHTEPHI). VMCTOYHUKH OCBEILICHUS U KAMEPBI.
[lonsiTHE O BUPTYaIbHON PEATBHOCTH [IpuBOAUTE MPUMEPHI UCITOJIB30BAHMS
Y JIOTIOJIHEHHOW peabHOCTU TE€XHOJIOTUM BUPTYaIbHON
Y JIONTOJTHEHHOW PEATbHOCTH.
Ilpaxkmuueckue padomeoi:
1. Coz0aHue npocmvix mpéxmepHulx
Mmooernell.
2. Cemounvie mooenu.
3. Penoepune
Hroro no pazneny 48
PesepBHoe Bpems 20
OBHIEE KOJIMYECTBO 136
YACOB IIO ITPOI'PAMME
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