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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o uHpopmatuke (yriiyOJEHHBI ypOBEHb) Ha YPOBHE CpEIHEro
oOmero obpa3oBaHusl pa3zpaboTaHa Ha OCHOBE TPEOOBaHUM K pe3ysbTaTaM OCBOCHHS
OCHOBHOM  00pa3oBaTeNbHOW  MPOrpaMMbl  CpeIHEro  odmiero  oOpa3oBaHus,
npencraBieHbix B @I'OC COO, a Takke QenepanbHOil padodeil mporpaMMmsl
BOCITUTAHUSI.

[Iporpamma no uHbopmaThKe TAET MpPEICTaBICHUE O NEsAX, 00IIe cTpaTeruu
oOy4eHMs, BOCIIMTAHUSA U Pa3BUTHUS OOYYAIOLIMXCS CPEACTBAMU Y4YEOHOro MpeaMera
«MupopmaTrkay Ha yriayOIEHHOM YPOBHE, yCTaHABIUBACT 005A3aTE€IbHOE MPEIMETHOE
coJiep)KaHue, IpeyCMaTpUBAET €ro CTPYKTYpHpOBaHHE IO paszenaM U TeMaM Kypca,
ompeJeNsieT paclpeielieHue ero o kijaccam (rogam H3ydeHwus), Aa€T MPUMEPHOE
pacnpenenieHue Y4eOHBIX 4acoB MO TEMAaTHYECKUM pazjieliaM Kypca U peKOMEHIYEMYIO
(mpuMepHyI0) TOCIENOBaTeIbHOCTh WX W3YYEHHS C YYETOM MEKIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€W, JOTMKH Y4eOHOIO IMpOIecca, BO3PACTHBIX OCOOEHHOCTEN
00yJaroImmxcs.

[IporpaMmma 1o wuH(QOPMATHKE OMNPENENSIEeT KOJIMYECTBEHHBIE M KayeCTBEHHbBIE
XapaKTepUCTUKN Y4eOHOTO MaTepuana Juisd KakJoro rojaa M3y4eHus, B TOM YUCIE IJis
COJIEPKaTEIHHOTO HATIOJHEHHS PAa3HOTO BUJA KOHTPOJS (MPOMEKYTOUYHOW aTTeCTallUU
00y4aromuxcsi, BCEPOCCUUCKHX MPOBEPOUYHBIX pPAOOT, TOCYAapCTBEHHOW HWTOTOBOU
arrectauuu). IlporpaMma no uHpOpMaTuKe SBISETCS OCHOBOM JJIsi COCTaBJICHUS
aBTOPCKUX Y4Y€OHBIX MPOrpaMM M YYE€OHUKOB, IMOYPOUYHOTO IUIAHUPOBAHMS Kypca
YUUTEIEM.

NudopmaTtuka B cpegHeM o01eM 00pa30BaHUM OTPaXKAET:

CYyUIHOCTh ~ WH(GOPMATUKA  KaK  HAYYHOHW  JUCUUIUIMHBI,  HM3y4aromieu
3aKOHOMEPHOCTH MPOTEKaHWsI U BO3MOXHOCTM aBTOMATH3AalMA WH(GOPMALMOHHBIX
MPOLIECCOB B PA3JIMYHbIX CUCTEMAX;

OCHOBHBIE 00JIaCTH NMPUMEHEHHsI THHOPMATHUKH, MTPEX/IE BCETO NH(POPMALIMOHHBIE
TEXHOJIOTHH, YIPaBICHUE U COIMATBHYIO cepy;

MEXIUCUUIUIMHADHBIA ~ XapakTep  MHQOPMATUKM U HHPOPMAIMOHHOM
JESITeIbHOCTH.

Kypc undopmaTuku nms ypoBHS CpemHEro oOIIero oOpa30oBaHUS SBISETCS
3aBEepIIAIONIMM OSTallOM HEMPEPHIBHOW TMOATOTOBKM oOOydaromuxcs B o0jacTu
uHPOPMATUKU ¥ WHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH, OmMUpaeTcs Ha
cozepkaHue Kypca MH()OpPMATUKH YPOBHS OCHOBHOTO OOIIEr0 OOpa30BaHUS U OIBIT
MOCTOSIHHOTO TMPUMEHEHHs] MH()OPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJOTUH, NaéT
TEOPETUIECKOE OCMBICIICHNE, HHTEPIPETAIIUIO U 0000IICHHE STOTO OMBITA.

Pesynprater  yrmyOn€HHOro  ypoBHS ~— M3Yy4YeHHs ~ yuyeOHOro  mpeaMmeTa
«MHpopmaTHKay OPHEHTUPOBAHBI HA MOJYYEHUE KOMIIETEHTHOCTEH IS TIOCIeIYIOMIeH



npodeccruoHanbHOM AESITENIbHOCTH KaK B paMKaX JaHHOM MpeIMeTHON 00J1acTH, TaK U B
CMEXHBIX ¢ Hel o0nacTsax. OHU BKJIIOYAIOT B ceO0si:

OBJIQJICHUE KIIFOUEBBIMU MOHATUSAMH U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS
JaHHas mnpeaMeTHas oOJacTh, pPaclO3HABAHUE COOTBETCTBYIOUIMX WM NPH3HAKOB U
B3aUMOCBS3€i, CIOCOOHOCTh JAEMOHCTPUPOBATh PAa3IUYHbIE MOAXOJbl K H3YYEHHIO
SBJICHUM, XapaKTEPHBIX JIJIs1 U3y4aeMOU MpeaMeTHON 001acTy;

YMEHHUE PEIIaTh TUIIOBBIC MPAKTUYECKUE U TEOPETUUYECKUE 3a7auM, XapaKTEPHbIE
JUTSL KICTIOJIb30BAHMSI METOJIOB U MHCTPYMEHTApHs JAaHHOU MTPEAMETHOM 00J1acTH;

HaJU4He MPEACTABICHUN O JAaHHOW MPEAMETHOW 00JIACTH KaK IEJIOCTHOW TEOPHH
(COBOKYITHOCTH TE€OPHil), OCHOBHBIX CBSI3SIX CO CMEKHBIMU 00aCTIMU 3HAHUM.

B pamkax yriyOon€HHOrO YpOBHS H3y4YeHHS HMHPOPMATUKH 0OeCIeunBaeTCs
[[eJICHANpaBIICHHAs TOJTOTOBKA OOYyYalolUMXcsi K MPOJOJDKEHHIO OOpa3oBaHUs B
OpraHu3aIUIX po¢heCCUOHATIBHOTO o00pa3oBaHUs 1o CIEUAIBHOCTSIM,
HETOCPEJCTBEHHO CBSI3aHHBIM C IU(POBBIMU TEXHOJIOTHUSMHM, TAKUM KakK MpOrpaMMHast
UHXeHepus, uHpopMalMoHHasi 0e30MacHOCTh, WHGOPMAIIMOHHBIE CHUCTEMBl U
TEXHOJIOTHH, MOOMJIbHBIE CUCTEMBI U CETH, OOJIbIIINE JTAHHBIE U MAIIMHHOE O0y4YeHHUE,
MIPOMBIIUICHHBIA ~WHTEPHET BEIIECW, MCKYCCTBEHHBIM HHTEJUIEKT, TEXHOJOTUH
OeCripoBOJIHOM  CBSI3U,  pPOOOTOTEXHHKA, KBAHTOBBICE  TEXHOJOTMH, CHUCTEMBI
pacnpeaenEHHOro peecTpa, TEXHOJIOTUU BUPTYAIBHON U TOITOJTHEHHOW pealbHOCTEM.

OcHoBHas 11e51b U3ydeHus yueOHoro npeamera «Mudopmatuka» Ha yriy0iaéHHOM
YpOBHE cpenHero ooOmero oOpa3oBaHUs — OOECHEYEHHE JAIbHEWIIEro pPa3BUTHUS
MH(POPMAITMOHHBIX KOMIIETEHIIUM 00y4aroerocs, ero roTOBHOCTH K KU3HU B YCIIOBHUSIX
pa3BuBaroIIerocsi MHGOPMAIIMOHHOTO OOIIECTBA M BO3PACTAIOIIEH KOHKYPEHIIMH Ha
peiHKE Tpyaa. B cBs3u ¢ »tum u3ydenue umHdopmatuku B 10—11 kmaccax AOMKHO
00eCeunTh:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, OCHOBAHHOTO Ha T[IOHUMAaHUU POJIU
nHpopMaTrKu, THHOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B COBPEMEHHOM
00IIIeCTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

c(hOpMHUPOBAHHOCTh YMEHUH pa3nuvarh (GakThl U OIICHKU, CPABHUBATH OLICHOYHBIC
BBIBOJIbI, BHUJETh HX CBSI3b C KPUTEPHUSIMU OLECHUBAHUA U CBS3b KPUTEPUEB C
OTPENCIEHHON CHUCTEMOM IIEHHOCTEH, MPOBEPSITh Ha JOCTOBEPHOCTh U 0000IIATH
uH(pOpMaIHIO;

c(hOpPMHUPOBAHHOCTH TMPEACTABICHUN O BIUSHUU WH(DOPMAIMOHHBIX TEXHOJOTUN
Ha JKU3Hb 4YEJOBEKa B OOIIECTBE, IMOHUMAHUE COIMATHLHOTO, SKOHOMHUYECKOTO,
MOJIUTUYECKOTO, KYJbTYPHOTO, IOPUIUYECKOTO, MPUPOJHOIO, 3SPrOHOMUYECKOTO,
MEJIUIIMHCKOTO ¥ (PU3UOJIOTMYECKOT0 KOHTEKCTOB MH()OPMAIIMOHHBIX TEXHOJIOTH;



IOPUHATHE MPaBOBBIX M AITHMYECKUX AaCHEKTOB MH(POPMAIMOHHBIX TEXHOJOTH,
OCO3HAaHUE OTBETCTBEHHOCTH JIFOJEH, BOBJICYEHHBIX B CO3JAHME M MCIOJb30BAHUE
MH(POPMALIMOHHBIX CUCTEM, PACIIPOCTPAHEHUE UH(POpMALIHY;

CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS HABBIKOB YYEOHOW, NPOEKTHOW, HAy4HO-
HCCJIEIOBATENbCKOM M TBOPYECKON JEATEIbHOCTH, MOTHBAUMU OOYYaroIIUXCA K
CaMOPAa3BUTHIO.

B conepxxanun yweOHoro mnpeamera «MH@opmaTHkay BBIIEISAIOTCS YEThIpE
TEMAaTHUYECKHUX pa3fena.

Paznen «lludpoBass rpamMOTHOCTB» TIOCBAIIEH BOIPOCAM  yCTPOWCTBA
KOMIIBIOTEPOB U JIPYTUX 3JIEMEHTOB IIU(PPOBOTO OKPY>KEHUS, BKIIOUYAsi KOMITbIOTEPHBIE
CETH, UCIOJB30BAHUIO CPEJCTB ONEPAllMOHHOW CUCTEMBI, padoTe B cetu MHTepHET u
UCIOJIb30BAaHUIO HHTEPHET-CEPBUCOB, MHPOPMAIIMOHHOM 0€3011aCHOCTH.

Paznen «Teopermueckue ocHOBbI HMHGOPMATHKHW» BKIIOYAeT B ce0s
MOHSATUHHBIN annapat HHPOPMATUKH, BOIIPOCHI KOJUPOBAHUS MH(GOPMALIH, U3MEPEHUS
MH(GOPMALIMOHHOTO 00BEMA JAaHHBIX, OCHOBBI ajareOpbl JIOTUKHM U KOMIIBIOTEPHOTO
MOJEIINPOBAHUS.

Pasnen «AJaropurMbl M NPOrpaMMHPOBAaHHE» HAMpPaBICH Ha pa3BUTHE
ANITOPUTMHYECKOTO MBIIIJIEHUS, Pa3pabOTKy airOpuTMOB M OLEHKY HX CJIOKHOCTH,
(opMHpOBaHHE HABBIKOB peAM3allMM MpOrpaMM Ha fA3bIKaX POrpaMMHUPOBAHUS
BBICOKOT'O YPOBHSI.

Pasnen «MHpopManmoHHBIEe TEXHOJOTHM» IOCBSAIIEH BOIPOCaM NPUMEHEHUS
MH()OPMAIIMOHHBIX TEXHOJIOTHM, pEaJM30BaHHBIX B MPUKIAJHBIX POrPAMMHBIX
MPOJIYKTaX W HHTEPHET-CEpBUCAX, B TOM YHCIE€ B 3a/Jayax aHaiau3a JaHHBIX,
MCIIOJIb30BAHUIO 043 TAHHBIX U ANEKTPOHHBIX TAOIMI] IJIs1 PEIICHUs MPUKIIAIHBIX 3a/1a4.

B mnpuBeaénHom panee coaepxkaHun yueOHoro npeamera «HHpopmatnkay
KYpPCUBOM BBIJICJICHBI JOIMOJHUTENbHBIE TEMbl, KOTOPble HE BXOIAT B 00S3aTEIbHYIO
nporpamMmy OOy4Y€HHs, HO MOTYT OBbITh MPEIJIOKEHbl I H3YYEHUS OTAEJIbHBIM
MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOITUMCH.

VYrnyOn€HHbI  ypOBEHb  M3ydeHUs  HMHPOPMATHUKU  PEKOMEHIyeTcs s
TEXHOJOTMYECKOro  mpoduis, OPUEHTUPOBAaHHOTO  HAa  HMH)KEHEPHYIO U
uHDOpMaAIMOHHYIO  chepbl  JeATEIbHOCTH. YTIyONEHHBI ypOBEHb U3YUYCHUS
nH(pOpMATUKU O0ECHeYnBaET: MOATOTOBKY OOYyYarOUIMXCs, OPUEHTUPOBAHHBIX Ha
CHeUaIbHOCTH B 00JacTM HMH(POPMALMOHHBIX TEXHOJOTMM U  WHXEHEPHbIE
CHEUUATbHOCTH, YYacTHE B TIPOEKTHOM M HCCIEI0BAaTEIbCKONM JIEATEIBHOCTH,
CBA3aHHOM C  COBPEMEHHBIMU  HANpaBICHUSIMH  OTpAacid  HHPOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUH, MOJATOTOBKY K YYacTHIO B OJMMIHMAZax M claye
EanHoro rocy1apcTBEHHOTO 3K3aMeHa Mo MH(OpMaTHKeE.



[TocnenoBaTeIbHOCTh M3YyYEHHS TEM B Tpejeiax OJHOIO Toja OOyYeHHUS MOXKET
OBITh W3MCHEHA 0 YCMOTPEHHUIO YUWTENS TPH IMOATOTOBKE pabodeil mporpaMMbl H
IIOYPOYHOTO TIJIaHUPOBAHHSI.

Oob11iee uncao yacoB, pEKOMEHIOBAaHHBIX JIJIs1 M3yueHus: nHpopMaTuku — 272 yaca:
B 10 xmacce — 136 yacoB (4 yaca B Henento), B 11 kmacce — 136 4dacoB (4 yaca B
HEJIEIIO).



COAEPXAHUE OBYUYEHUA
10 KUIACC

udposass rpaMOTHOCTD

TpebGoBanus TeXHUKH 0€30MACHOCTH W TUTHUEHBI MPU padOTe ¢ KOMIBIOTEpAMU U
JIPYTUMHU KOMITIOHEHTaMU ITU(POBOTO OKPYKEHUSI.

[IpuHumnel paboOThl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM. ApXuTektypa (HoH
Heiimana. ABTOMAaTH4YecKOE€ BBINOJHEHUE IMPOrpamMMbl Ipoueccopom. OnepaTuBHas,
MOCTOSIHHAsI W JIOJITOBpPeMeHHas mamMsiTh. OOMEH JaHHBIMH C TIOMOIINBIO IITHH.
KonTtposieps! BHEIIHUX yCTPOUCTB. IIpsAMON 10CTYyN K ITaMsTH.

OcCHOBHBIC TEHJICHIIMM PAa3BUTHUS KOMIIBIOTEPHBIX TexHojorui. [lapannenbHbie
BbIYMCIIEHUA. MHoromnpoueccopHbeie cucteMbl. CynepkoMnbeloTepbl. PacnpenenéHnbie
BBIYUCIIUTEIbHBIE CUCTEMBI U 00paboTKa OONBIIUX JaHHBIX. MoOWIbHBIE ITH(POBHIC
YCTpOMCTBA W HMX POJb B KOMMYHUKalUsX. BCTpoeHHbIE  KOMIIBIOTEPHI.
MukpokoHTposuiepbl. POOOTH3MpOBaHHBIE MPOU3BOCTBA.

[IporpammHoe oOecrieueHre KOMIBIOTEPOB U KOMIBIOTEPHBIX CHCTEM. BuibI
MporpaMMHOr0 obecriedeHuss W UX HazHadeHue. (OCOOEHHOCTH MPOTrPaMMHOTO
oOecrieueHrss MOOWIBbHBIX ycTpoicTB. [lapaminensHoe nmporpammupoBanue. CUCTEMHOE
nporpaMmmHoe oOecrnieueHue. OnepalMoOHHbIE CUCTEMbl. YTUIUTHL. JlpaiiBepsl
ycTpoicTB. UHCTAIIIALMS U AEUHCTAIUISIMS POrPAMMHOI0 00ECIICUEHUS.

@aitnoBbie cucteMbl. [IpuHIMIBI pa3MmenieHUss W UMEHOBaHUs (DailioB B
nonroBpeMeHHor namatu. [1aGaonbl A onucanus rpynn ¢anios.

[Iporpammuoe obGecrnieueHnue. JIuieH3upoBaHuE MPOrpaMMHOIO OOEcCHeYeHUs: M
uudpoBeix pecypcoB. IIpompuerapHoe U CBOOOJHOE MPOrpaMMHOE OOECIeUeHUE.
Kommepueckoe M HEKOMMEpPUYECKOE HCIOJIb30BaHUE MPOTPAMMHOTO OOECIeUeHUs U
udpoBbIX pecypcoB. OTBETCTBEHHOCTb, YyCTaHABIMBaeMas 3aKOHOJATEIbCTBOM
Poccuiickon  ®enepanuyu 32 HENPABOMEPHOE  MCIOJIB30BAHUE  IPOIPAMMHOTIO
obecrnieueHus: ¥ HUPPOBBIX PECYPCOB.

[IpyHIMIOBI TIOCTPOCHUST W ammapaTHbIE KOMIIOHEHTHbl KOMITBIOTEPHBIX CETEHl.
Cereble nipotokoiibl. CeTh NHTEpHET. Anpecanus B cetu MHTepHeT. [IpoToKombl cTeKa
TCP/IP. Crucrema TOMEHHBIX HMEH.

Paznenenne IP-cetu Ha mojceTH ¢ TOMOIIBIO Macok moxaceTeit. CereBoe
anMuHucTpupoBanue. [lomydeHue AaHHBIX O CETEBBIX HACTPOMKax KOMIIbIOTEpA.
ITpoBepka HanM4us CBSI3U € y3JI0M ceTu. OnpeneneHrne MapipyTa ABUKEHUS MaKETOB.

Bunsr JIeSATEIbHOCTH B ceTHu HNnTepner. CepBucsl HNuTepHera.
['eonndopmarimonnbie cucTeMbl. | €0JOKAIIMOHHBIE CEPBUCHI PEATHLHOTO BPEMEHHU
(HampuMmep, JIOKaIUsi MOOWIBHBIX  TelIe(OHOB, OMNpPEACICHUE 3arpyKEHHOCTH
aBTOMAarucTpasei), ”HTepHET-TOPToBIIsA, OPOHUPOBAHUE OUJIETOB U TOCTUHMII.

['ocynapcTBeHHBIE JJIEKTPOHHBIE CepBUCHI W yciayrd. ColuaiabHble CETH —
opraHu3aiys KOJUICKTUBHOTO B3aWMOJICHCTBUS W oOMeHa naHHbIMU. CeTeBON ITUKET:



IOpaBuja NOBeAEHUs B KubOepmpocTpaHcTBe. lIpoOiieMa MOMIMHHOCTH MOJYyYEHHOU
nHpopMaruu. OTKpbITbIE 00PAa30BATEIbHBIE PECYPCHI.

TexXHOreHHble W HIKOHOMMYECKHE YIPO3bl, CBS3aHHBIE C HCIOJIb30BAHUEM
UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TeXHOJNOTUNA. OO0mue mnpoOsieMbl  3alIUThI
uHpopManuu U UHPOpMaIMOHHON OGe3omacHocTH. CpeacTBa 3alMThl MHPOpPMAIMK B
KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX M aBTOMATU3MPOBAHHBIX HH(POPMAIIMOHHBIX
cuctemax. [IpaBoBoe obecnieueHre HHGOPMALIMOHHON OE30ACHOCTH.

[IpenorBpameHue HECaHKIIMOHUPOBAHHOTO JocTyna K JUYHOU
KOH(QUICHIMATbHOW HH(pOpMalMK, XpaHAIIecs Ha MEePCOHAIBLHOM KOMIIBIOTEPE,
MOOUJIBHBIX yCTpOWCTBax. BpemoHOocHOE mTporpaMMHOE OOECHEeUYeHHE U CIOCOOBI
O00psObl ¢ HHMM. AHTHBUpPYCHbIE mporpammbl. OpraHuszanusi JIUYHOTO apXHBa
nHpopMmanuu. PesepsHoe konuposanue. [laponabHas 3ammra apxusa.

[udpoBanne naHHbIX. CUMMETpUYHBIE M HecMMMeTpuuHble mU@pbl. ludpsel
npoctoii 3amensl. ludp Lezaps. [ludp Bwxenepa. Anroputm mudposanus RSA.

Teoperudeckne 0CHOBbI MHPOPMATHKHU

Wndpopmanus, nanuele u 3HaHusA. MH}opmaunnoHHBIE mNpolecchl B MPUPOIE,
TEXHHUKE U OOILIECTBE.

HemnpepblBHBIE ¥ AUCKPETHBIE BEIUMYMHBI M curHaibl. HeoO0xogumocTsb
TUCKpETU3alMK MHPOpMAalMK, NpPeJHAa3HAYCHHOW [JIsl XpaHEHWs, MepeJayd |
00paboTKH B IIUGPOBBIX CUCTEMAX.

JIBouuHOoe  KoxuMpoBaHWEe.  PaBHOMEpHbIE M HEpPaBHOMEPHBIE  KOJBI.
JlekoaupoBaHue COOOIEHUM, 3aMHMCAHHBIX C TIOMOUIBI0 HEPABHOMEPHBIX KOJOB.
VYcnosue @ano. [loctpoeHne 0JHO3HAYHO JEKOAUPYEMBIX KOJAOB C MOMOIIBIO JIEPEBA.
Eaununel u3Mmepenus konudectBa WH(opManuu. An(aBUTHBIM MOAXOA K OLICHKE
KOJIM4YeCcTBa MHGOPMAIIHH.

Cucrempl cuucienusi. Pa3BépHyTas 3amuch IeIbIX M JpPOOHBIX YHCENT B
MMO3UIIMOHHON cucTemMe cuncieHuss. (CBOWCTBA TMO3MLUMOHHOM 3allMCH  YHUCHA!
KOJIMYECTBO LU(p B 3amHUCH, MPU3HAK JACIMMOCTH YHCJIAa HAa OCHOBAHHME CHUCTEMBI
CUMCITICHUs. AJNTOPUTM MEpeBOJAA IIEJIOr0 Yucia U3 P-MYHON CHUCTEMBbI CUHUCICHHS B
JECATUUHYIO. AJTOpUTM TNiepeBoJa KOHEYHOW P-W4HON JpoOM B JECATHUHYIO.
ANroput™ mepeBoja LEJIO0ro 4Mcia U3 JECATUYHOM CHCTEMbI CUHMCIIEHUS B P-MuHYyIO.
IlepeBoa KkOHEYHOW JecATHYHOM ApoOu B P-uunyro. J[BowuHas, BOCbMepUYHas U
HIECTHAALIATEpUYHAsl CHCTEMbl CUMCIEHHUS, CBSI3b MEXIYy HUMHU. Apudmerndeckue
ONepalyy B MO3ULMOHHBIX CUCTEMAxX CYMCICHUS. TponyHas ypaBHOBELIEHHAsI CUCTEMaA
CUMCJIeHH. [[BONYHO-AECATUYHAS CUCTEMA CUUCIICHUS.

Konmuposanue texkctoB. Koguposka ASCII. OgnobaiiTHbie kKoqupoBku. CTaHmapT
UNICODE. Koauposka UTF-8. Omnpenenenue nHbopMamoHHOTO0 00bEMa TEKCTOBBIX
COOOIIEHUH.



KonupoBanne mzoOpaxenuit. OneHka HWHPOpMAITMOHHOTO 00BEMaA rpaduuecKux
JAHHBIX TPU 33J@HHBIX pa3pelleHud W TIyOuHe KOAUpoBaHMs LBeTa. L[BeToBbie
mozaenu. BekrtopHoe komupoBanue. dopmarel Tpaduyeckux (daitnos. TpéxmepHas
rpaduka. @pakTanpHas rpaduka.

Komuposanue 3Byka. Onienka nHGOPMAITMOHHOTO 00BhEMA 3BYKOBBIX JAHHBIX TIPH
3aIaHHBIX YAaCTOTE AUCKPETU3ALNH U PA3PSIAHOCTH KOAUPOBAHUSL.

AnreOpa gnoruku. [loHsitue BbICKa3biBaHUs. Bbicka3piBaTenbHble  (HOPMBI
(npenukatsl). KBaHTOpBI CyIIEeCTBOBAHMS M BCEOOLTHOCTH.

Jlornueckue omneparuu. TaOmuubl MCTUHHOCTU. JIOrMYecKHe BBIPAKECHMUS.
Jlornueckue ToXzaecTBa. J{0ka3aTenbCTBO JOTMUECKUX TOXKIECTB C MOMOIIBIO TaOJIHII
UCTUHHOCTHU. Jlornueckre onepanvy U onepanvyd HaJl MHOKECTBAMH.

3akoHBl anreOpbl JIOTUKU. OKBUBAJICHTHBIE MPEOOpa3OBaHUS  JIOTHUYECKUX
BbIpakeHN. Jlornueckre ypaBHEHHS U CUCTEMBI YPABHEHHUI.

Jlornueckue QyHKIMUHU. 3aBUCUMOCTh KOJIMUECTBA BO3MOXKHBIX JIOTUUECKUX
(GyHKIMIA OT KOJIMYECTBA apryMeHTOB. [1oHbIE CUCTEMBI IOTUYECKUX (DYHKITUH.

Kanonunueckue popmbl jorudeckux BoipakeHuil. CoBeplieHHbIE JU3BIOHKTUBHbIE
U KOHBIOHKTHBHBIE HOpPMAaJIbHbIE (DOPMBI, AITOPUTMBI MX TOCTPOCHUS MO TaOIUIEe
WCTUHHOCTH.

Jlormyeckue 3J€eMEHTBI B COCTaBe Kommblotepa. Tpurrep. Cymmarop.
MHoropa3zpsaneiii  cymmartop. I[locTpoeHune cxeM Ha JIOTMYECKHUX JJIEMEHTax IIo
3aJJaHHOMY JIOTUYECKOMY BBIPAXKEHHUIO. 3alUCh JIOTMUECKOTO BBIPAXKEHHUS MO
JIOTUYECKOMN CXEME.

[IpencraBienne 1enbIX YHCEA B MaMATH KommbioTepa. OrpaHUYE€HHOCTh
Zara3oHa 4KCcell NPy OTPAaHUYECHUM KOJMYECTBA pa3psanoB. Ilepenonnenue paspsaaHon
ceTku. be33HakoBbIC ¥ 3HAKOBEIC JJAHHBIC. 3HAKOBLIN OUT. JIBOMYHEIN JOIMOIHUTEIHHBIN
KOJl OTPUIATEIbHBIX YHCEIL.

[lobutoBble  soruueckue omnepauuu. Jlornueckuii, apupmeTuyeckuid U
nuknnyeckut  casuru.  [lludpoBanre ¢  moMoupl0  MOOUTOBOM  omepanuu
«uckmovaroee NI ».

[IpencraBiieHre BEMIECTBEHHBIX YHUCEN B NaMATH KOMIBIOTEPA. 3HAYAIAs YACTh U
MOpsIIOK yKciia. Juama3oH 3HAueHWN BenleCTBEHHBIX uucen. [IpobieMbl xpaHeHUs
BEIIECTBEHHBIX YHCEJ, CBS3aHHBIE C OrPAHMYCHUEM KOJIMYECTBA Pa3psIO0B.
Breinmonnenune omepaiuii ¢ BEIIECTBEHHBIMU YKCJIAMHU, HAKOIUICHHE OIIMOOK MpHU
BBIYMCIICHUSIX.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

OnpeneneHrue BO3MOXHBIX PE3YyJIbTaTOB pabOThI MPOCTEHIIUX aJTOPUTMOB
YIPaBJICHUS HUCHOJHUTEISAMU M  BBIYMCIWTEIBHBIX anropuTMoB. OmpeneneHue
HCXOJHBIX JAHHBIX, PU KOTOPBIX AJITOPUTM MOXKET 1aTh TpeOyeMbIi pe3ysIbTar.



Oranbel pelleHus 3aJad  Ha Komiblotepe. MHCTpymMeHTanpHBIE CpelCcTBa:
TPAHCIIATOP, OTJIATUUK, NPOGUIUPOBIIMK. KOMIUIIALKUA U UHTEPIIPETAIUS IPOTPAMM.
BupTtyanbHble MalllMHbI.

WNurerpupoBanHas  cpena  pa3paboTku.  Meroabl  OTJIAJKM — IPOTpamM.
Hcnonb3oBanne TpaccHpoBOYHbIX Tabmuil. Otmagouynsii  BbiBoA. [lomaroBoe
BBIIIOJTHEHUE TTpOorpaMMbl. Touku octaHoBa. [I[pocMOTp 3HaUYEHHI IEPEMEHHBIX.

S3pik  mporpammupoBanus  (Python, Java, C++, C#). Tunsl maHHBIX:
LIE€JIOYMCIICHHBIE, BEIECTBEHHbIEC, CUMBOJIbHbIE, Jorndyeckue. BerBnenus. CnoxHble
ycnoBus. lluknel ¢ ycnoBueMm. [ukiael mo mnepemeHHoOW. B3anmo3zameHsIeMOCTb
pa3IMYHBIX BUAOB HUKIOB. MHBapuaHT nukia. CocTaBlIeHHE HUKIIA C UCIOJIb30BAHUEM
3apaHee ONpeIeIEHHOrO MHBAPUAHTA LIUKJIA.

JlokyMeHTHpOoBaHue mnporpamm. HMcnosb3oBaHne KommeHTapueB. lloaroroBka
ONMCAHUs MPOrPaMMBbl U HUHCTPYKIIHUH JUIS ITOJIb30BATENS.

AnroputMbel  00paOOTKM HATypaJIbHBIX YHCEN, 3allMCAaHHBIX B TMO3UIUOHHBIX
CUCTEMAaxX CUUCJICHMs: pa30MEHUe 3aIUCH YUCIIAa HA OTIENbHBIE LU(PbI, HAXOXKACHUE
CYMMBI U NIpoU3BeACHUs LU(DP, HAXOKICHHE MAKCUMAJIbHON (MUHUMAJIBHOMN) LU(DPHL.

HaxosieHne Bcex MpOCTBIX YKCEIl B 3aJaHHOM Auana3oHe. IIpencraBnenue uncna
B BHJI€ HA0Opa MPOCTBIX COMHOXKUTENIEH. AITOPUTM OBICTPOIO BO3BEACHUS B CTEIIEHb.

OO0paboTka AaHHBIX, XpaHsAmMXcs B (¢ainax. TexkcToBble W JBOMYHBIEC (DAMIIBI.
daitnoBrie nepemMeHHbIe ((aiinoBbie ykazaTenn). Utenue u3 Qaitna. 3anuce B daiii.

Pa3Ouenune 3amaunm Ha mnoxazazauyu. Iloxmporpammsbl (mpoueaypbl U (QyHKIHH).
Pexypcus. PekypcuBHble 00beKTHI ((pakTainsl). PekypcuBHbIe mpoueaypsl U PyHKIUH.
Hcnonp30BaHne cTeka Juisl OpraHu3aluy PEKYPCUBHBIX BBI30BOB.

Hcnonbs3oBaHne  CTaHJApPTHOW  OMONMOTEKH  sI3bIKa  [POrpaMMHUPOBAHUS.
[ToakmoueHue OMOIMOTEK MOAIPOrPaMM CTOPOHHHUX MPOU3BOAUTENCH. MOTyIbHBIN
IIPUHIUI IOCTPOECHUS IPOrPaMM.

Yucnennsle MeToabl. TouHoe W MpUOMMKEHHOE pelieHus 3agaud. YucieHHbIe
METO/bl PpEIICHUS YypaBHEHUH: MeTol nepedopa, MEeTOHA MOJOBUHHOTO JEJICHUS.
[TpubamkEHHOe BBHIYKMCICHUE JUIMH KPUBBIX. BpluncieHue 1wiomaaed ¢uryp c
IIOMOIIBIO YUCJIEHHBIX METOAOB (METOJ MPSIMOYTOJBHUKOB, MeTox Tpareuuit). [lonck
MakcuMyma (MUHMMYMa) GYHKIUU OJHOM NEepeMEHHOW METOJO0M IOJIOBUHHOTO
NEJIEHUS.

OO0paboTka  CUMBOJBHBIX  JIaHHbIX.  BcTpoeHHble  (yHKUMHM  si3bIKa
MPOTPAaMMUPOBAHUS 1T OOpaOOTKA CHUMBOJIBHBIX CTPOK. AJNTOPUTMBI 00pabOTKHU
CUMBOJIBHBIX CTPOK: MOJACYET KOJMYECTBA MOSBICHUM CHMBOJIa B CTpPOKE, pa3OHeHue
CTPOKM Ha CJIOBa MO MPOOEIbHBIM CHUMBOJAaM, MOUCK MOJCTPOKHM BHYTPU JTAHHOU
CTPOKM, 3aMEHA HAWJEHHOMN ITOJACTPOKU Ha JPYryr CTPOKy. I'eHepanus Bcex CJIOB B
HEKOTOpOM alipaBuTe, yIOBIETBOPSIOIMX 33a/laHHBIM OrpaHuyeHusM. [IpeoObpazoBanue
Yrclia B CAMBOJIbHYIO CTPOKY U 00paTHO.



MaccuBbl M TOCIENOBATENBHOCTA  uucesl. Bpluuciaenune  0000MIEHHBIX
XapaKTEPUCTUK HJIEMEHTOB MacCHMBa WJIM YHUCJIOBOW IMOCJIEI0BATENLHOCTH (CYMMBI,
NPOU3BEACHUS, CpeAHEro apuMeTUYecKoro, MHUHUMAIBHOTO U MAaKCHUMAaJbHOTO
AJIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YJIOBJIETBOPSIOIMX 3aJaHHOMY YCJIOBHIO).
JIvHEHBIM TOUCK 3aJaHHOTO 3HAYEHUS B MACCUBE.

CopTupoBKa OJHOMEpHOro MaccuBa. I[IpocThie METONbI COPTUPOBKU (METOA
nmy3bIpbka, METO/ BbIOOpa, copTUpoBKa BcTaBkamu). CopTupoBKa ciusiHueM. boictpas
coptupoBka MaccuBa (amroputm QuickSort). /IBowdHBIM TOWCK B OTCOPTHPOBAHHOM
MacCHBE.

JIBymMepHBIE MacCUBBI (MaTpHLIbl). AITOPUTMBI 0OPAOOTKH ABYMEPHBIX MAaCCHUBOB:
3aMoJHEHUE JBYMEPHOTO YHCIOBOIO MaccHBa [0 3aJaHHBIM MpaBUiIaM, IOHCK
AJieMEeHTa B JIBYMEPHOM MAacCUBE, BBIYMCIIEHHE MakCcUMyMa (MUHHMYMa) U CYMMBI
AJIEMEHTOB JIBYMEPHOTO MAacCHBa, MEPECTAHOBKA CTPOK M CTOJOIIOB JIBYMEPHOTO
MaccuBa.

NudopmanuoHHbie TEXHOJIOTUU

TexctoBblii mpoueccop. PemaktupoBanue u ¢opmarupoBanue. IIpoBepka
opporpadpuun u rpammartuku. CpencTtBa IOHMCKa M aBTO3AMEHBI B TEKCTOBOM
nponeccope. Mcnonp3oBanue crtwieil. CTpyKTypUpPOBaHHBIE TEKCTOBBIE JTOKYMEHTHI.
CHocku, ornaBienve. KomiekTuBHas pabora ¢ JAOKyMeHTamu. HHCTpyMEHTBI
PELIEH3UPOBaHUs B TEKCTOBBIX Ipoleccopax. O0nauHble cepBUCHL. [lenoBas nepenucka.
Pedepar. IlpaBuna nutHpoBaHHsS HCTOYHUKOB M odopmiieHHs OubOIMorpaduyecKux
cceutok. OdopMmieHue crnucka JUTepaTypbl. 3HAKOMCTBO C KOMIBIOTEPHOU BEPCTKOM
TekcTa. TexHHYeckue cpeAcTBa BBoAa TekcTa. Crnenualu3upoBaHHBIE CPEACTBA
pEeAaKTUPOBAHUSI MATEMATUUYECKUX TEKCTOB.

Ananu3 ganHHbIX. OCHOBHBIE 3a7aud aHajdW3a JaHHBIX: MPOTHO3UPOBAHUE,
KJaccupuKanus, KjiacTepusalus, aHaiu3 oTKIoHeHuH. [lociaenoBaTebHOCTh peleHUs
3a/lady aHaliu3a JaHHBIX: COOp MEpPBUYHBIX [AaHHBIX, OYMUCTKA M OIIEHKAa KayecTBa
JAHHBIX, BHIOOP W/WJIM MOCTPOEHUE MOJIENH, TPeoOpa30BaHuEe IAHHbBIX, BU3YaJTU3ALMS
JaHHBIX, UHTEpIpETalus pe3ynbTraroB. [IporpaMMHbIe cpeicTBa U MHTEPHET-CEPBUCH
U1l 00pabOTKM W TIPeJACTaBICHUs JaHHBIX. boybimme naHHple. MammHHOe oOydeHue.
HNHTennekTyanbHbpIi aHAIN3 JaHHBIX.

AHanu3 JaHHBIX C TIOMOIIBIO AJIEKTPOHHBIX TaOiul. BeluncieHue CcyMMsl,
cpenHero apu@meTnueckoro, HauOONbIIETO (HAMMEHBIIEr0) 3HAYEHUS Juana3oHa.
Boruncnenne koaduimeHta KoppemsuuMud IBYX psAAoB AaHHbIX. [locTpoenue
CTOJIOUATHIX, JIMHEWUYAThIX U KPyroBbIX awarpamM. Iloctpoenue rpadgukoB (QyHKITHI.
[TopOop nMuHUYK TpeHaa, pelieHne 3a4a4 TPOTHO3UPOBAHMUS.

YuclieHHOE pelieHne ypaBHEHUH ¢ MOMOIIbIO nmoa0opa napamerpa. OntuMusanus
KaK TMOMCK HAWIy4llero pemieHuss B 3aJaHHbIX YycioBusix. lleneBas QyHkus,



orpaHuueHus. JIokanbHBIE M TJIOOATBHBI MUHUMYMBI IieJIeBOM (QyHKIMH. Perenue
3a/1ay ONTUMM3ALMHU C TTOMOIIBIO JIEKTPOHHBIX TAOJIHII.
11 KJTACC

Teopernyeckne 0CHOBbI HHPOPMATHKHU

TeopeTnueckne TOIXOABI K OIEHKE KOJMWYECTBA HMHQOpMAIMH. 3aKOH
agnutuBHocTd uHpopmaru. Dopmyna Xaptau. HWHbopmanuss U BEpOSTHOCTD.
®opmyia lllenHoHa.

AnroputMmsl cxaTtus qaHHbIXx. AnroputMm RLE. Anroputm Xaddmana. Anroputm
LZW. AnropuTmbl C:KaTusl TaHHBIX C IOTEPSMU. Y MEHBIIICHUE TTyOUHBI KOJAUPOBAHHUS
nBera. OcHOBHBIE Uaen anroputmoB cxarus JPEG, MP3.

CkopocTh  mepefayd  JaHHBIX.  3aBUCUMOCTh  BPEMEHM  MEpeNadyd  OT
UH(GOPMAIITMOHHOTO OO0BEMA JAaHHBIX W XapaKTePUCTUK KaHalla CBs3U. [IpudnHbI
BO3HMKHOBEHHUs OIIMOOK IMpHU nepenade JaHHbIX. Kozbl, Mo3BosIONMEe 00HAPYKUBATh
Y MCHPABIIATHh OIIMOKH, BO3HUKAIOLIWE MPU Mepeaade JaHHbIX. PaccTossHre X3MMHHTra.
Koauposanue ¢ nosropenrem 6utos. Koasl XammuHra.

Cucrembl. KomnoneHTsl cucTeMbl M UX B3auMojencTBue. CUCTEMHBIN 3PQeKT.
VYnpasnenue kak nH(opMalnoHHbIN nponecc. O0paTHas CBA3b.

Mogenmn u wmonenupoBanue. llens mopenupoBanusi. COOTBETCTBHE MOJEIU
MOJCIIUPYEMOMY OOBEKTY WM Hpoleccy, Leau MojaenupoBaHus. Dopmanusarus
MIPUKIIAJIHBIX 3a]1a4.

[IpencraBneHue pe3ynbTaToB MOJEIMPOBAHUS B BUJIE, YAOOHOM JUJIsl BOCTIPUSTHUS
yenoBekoM. ['paduueckoe npecTaBiaeHue JaHHBIX (CXEeMbl, TAOIHIIbI, TpadUuKn).

I'padsl. OcHoBHBIE mTOHATUA. Bunel rpagos. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull  CMEXHOCTH, BECOBBIX MAaTpHUL, CIOUCKOB CMEXKHOCTH. PemieHne
AITOPUTMUYECKUX 33/]1a4, CBA3aHHBIX C aHAIM30M rpadoB (IOCTPOECHUE ONTUMAIBLHOIO
NyTH MEXIY BEpIIMHAMU rpada, onpenerieHre KOJIWYeCTBa PA3IUYHBIX MyTeH MEXy
BEpUIMHAMU OPUEHTHUPOBAHHOTO AIlIMKINYECKOTO rpada).

HepeBbst. bunapnoe nepeBo. JlepeBbst mnoucka. CrocoObl 00xoja jAepeBa.
[IpeacraBnenue apupMETHIECKUX BBIPAKECHHN B BUE AepeBa. JJMCKpETHBIC UTPBI IBYX
UTPOKOB ¢ noHoi naopmanueit. [loctpoenue nepesa nepedopa BapuaHTOB, ONTUCAHUE
CTpaTeTuu UTPbl B TAOIUYHON (opMe. BBIUTPHINTIHBIE W MPOUTPHIIIHBIE TTO3UIIHH.
BbIurpbliHbie CTpaTerum.

CpencrBa HMCKyCCTBEHHOIOo HMHTEJUIEKTa. CepBUCHI MAIIMHHOIO IIEPEBOJA H
pacnio3HaBaHusi yCTHOM peun. KorHUTHBHBIE CcepBUCHL. WaeHTHUKAIMS W TOWCK
n300paxeHuit, pacrno3znaBanue auil. CamooOyuaromuecsi CUCTEMBI. VICKyCCTBEHHBIM
MHTEJUIEKT B KOMIIBIOTEPHBIX uUrpax. Vcmonp3oBaHME METOAOB HCKYCCTBEHHOTO
MHTEJUIEKTa B OOydalmMx cucremax. Mcmoiap30BaHHE METOIOB HMCKYCCTBEHHOTO
UHTEUIeKTa B poOoToTexHuke. MuTepHeT Bemel. llepcriekTuBbl — pa3BUTHS
KOMITBIOTEPHBIX UHTEIJIEKTYaJIbHBIX CUCTEM. HellpoHHBIE ceTH.



AJITOPUTMBI U IPOTPAMMHUPOBaHHUE

@opManuzanus NOHATUSA anroputMa. MamumHa TrerOpHHra Kak yHHMBEPCAJIbHAS
MOJ1eJ1b BbIurceHuH. Te3uc Yepua—Tpropunra.

OneHka CJIOXKHOCTH BbIYMCIEHHI. Bpemsa paOoTel M 00BEM HCHONB3yeMOM
MaMATH, UX 3aBUCUMOCTh OT pa3Mepa MCXOJHBIX JaHHbIX. OLEHKa aCUMOTOTUYECKON
CJIO)KHOCTH aJTOPUTMOB. AJITOPUTMBI MOJIMHOMHUAIBHOM CIIOKHOCTH. IlepeGopHsbie
anroputMsl. lIpuMepbl pas3IMYHBIX AITOPUTMOB PEUICHUS OJHOM 3aJadd, KOTOpBIE
MMEIOT Pa3JINYHYIO CIOKHOCTb.

[Touck MpoCThIX YKCEN B 33JaHHOM JIMAMA30HE C MOMOLIBI0 AJITOPUTMA «PELIETO
OpatocheHay.

MHoropa3psiaHble LeNible YuCiia, 3a7a4i JJIMHHON apu(METHKU.

CrnoBapu (accormaTUBHBIE MacCHBBI, 0TOOpaxkeHus). Xoau-Tadbaunsl. [loctpoenune
an(paBUTHO-4aCTOTHOT'O CJIOBAPS AJIA 3aIaHHOTO TEKCTA.

Creku. AHanu3 MNPaBWIBHOCTH CKOOOYHOIO  BbIpaXKEeHHUS. Bbluncienue
apu(pMeTUYECKOT0 BBIPAXKEHNUS, 3a[IMCAHHOTO B MOCTPUKCHON hopme.

Ouepenu. Mcnosnb3oBaHuE OYepeEaN Il BDEMEHHOTO XPAHEHUS JaHHBIX.

Anroputmbl Ha rpadax. IlocTpoeHMe MHHHUMaIBLHOIO OCTOBHOTO JiepeBa
B3BELIEHHOT'O CBA3HOIO HEOpUEHTHpoBaHHOro rpada. KomuyecTBo pa3nuyHbIX myTeil
MEXy BEpLIMHAMU OPUEHTUPOBAHHOTO allMKINYEeCKOTo rpada. Anroput™ eiKcTpsl.

HepeBps. Peanuzanus nepeBa C IOMOIIBK CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) nepeBbs. IlocTpoenue nepeBa s 3aJaHHOrO  apU(METUUYECKOTO
BBIpaXEeHMs. PexypcuBHBIE alropuT™bl o0xona jaepeBa. lcmonb3oBaHue cTeka U
ouepenu st 00xoja aepena.

JluHaMuyeckoe MporpaMMHUpPOBAHKME KaK METOJ PEIICHHs 3aJady C COXpPaHEHUEM
IIPOMEKYTOUHBIX PE3YJIbTATOB. 3aJayd, peUlaeéMble C MOMOULIBIO JAUHAMUYECKOTO
POrpaMMHUPOBAHUSA: BBIUMCICHUE PEKYPCUBHBIX (YHKIUH, MNOACYET KOJIUYECTBA
BAPUAHTOB, 33J1a4H1 ONTUMHU3AIUY.

[lonsiTue 00 OOBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMHUpoBaHud. OOBEKTH U
knaccel. CBoilctBa M MeToAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIM3.
Pa3pabotka mporpaMm Ha  OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOIO  MOJAXOJA.
Wukancynsauus, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpensl  ObicTpoit  pazpaboTku mnporpamMm. [IpoektupoBanue wuHTEpPeiica
nosib3oBatens. Vcnonb30BaHMEe TOTOBBIX YHPABISIEMBIX JIEMEHTOB JIJISi MOCTPOEHUS
uHTepdeiica.

0O0630p sA3b1KOB NporpammupoBanus. [loHsaTre o0 mapagurmax IporpaMMUpPOBaHUS.

NudopmanuoHHbie TEXHOJIOTUU

Otanbl KOMIBIOTEPHO-MAaTEMAaTUYECKOTO MOJEIMPOBAaHUS: IMOCTAHOBKA 3a/1ayH,
pa3paboTka MOJENIH, TECTUPOBAHUE MOJENH, KOMIBIOTEPHBIM SKCIEPUMEHT, aHAIHU3
pE3yNbTATOB MOJAEIUPOBAHHUS.



Jluckpetnzauusi OpH  MAaTEMAaTUYECKOM  MOJEIMPOBAHUHM  HENPEPBIBHBIX
npoueccoB. MopenupoBanue JBWKeHUA. MojenupoBaHue OUOJIOTMYECKUX CHUCTEM.
MaremaTuyeckue MOJEIM B DSKOHOMHUKE. DBpIUHMCIHUTENBbHBIE HSKCIEPUMEHTHI C
MOJEISIMH.

O06paboTKa pe3yaIbTaTOB AKCIIEpUMEHTa. MeTo HauMeHbIUX KBaapaToB. OlieHKa
YUCJIOBBIX IapaMeTPOB MOJIETUPYEMBbIX OOBEKTOB M IMpoiieccoB. BoccraHoBneHue
3aBUCHUMOCTEM MO pe3yJIbTaTaM 3KCIIEPUMEHTA.

BepositHOCTHBIE MOJIEIIN. Mertoner Momnte-Kapuo. NmuranmonHoe
MozenrpoBanue. CUCTEMBI MaCCOBOIO OOCITYKUBAHHUS.

Tabmuunsie (pensimoHHbIC) 0a3bl JaHHBIX. Tabnuila — MpeACTaBICHUE CBEIACHUI
00 omHoTHHHBIX 00BekTax. Ilone, 3amucek. Kirou tabmuipel. PaboTa ¢ roroBoi 0a3oit
JaHHBIX. 3anoiHeHue 0a3bl AaHHBIX. [loMck, copTupoBka W (QuIbTpanus JaHHBIX.
3anmpockl Ha BBIOOPKY JaHHBIX. 3ampochl ¢ MapaMeTpaMmu. BeraucisieMble MOJds B
3ampocax.

MHoroTtabiuunbie 0a3bl JaHHBIX. THIBI CBS3ed Mexay Tabiauiiamu. BHemHwit
kito4. [{enocTHOCT 6a3bl TaHHBIX. 3aIPOCHl K MHOTOTAOIMYHBIM 06a3aM JaHHBIX.

WNurepuer-npuinoxenus. [IoHsaTHE O cepBEpHOM M KIMEHTCKOM YacCTsiX CauTa.
TexHoJIOTusl «KIIUEHT — CepBEPY», €€ TOCTOMHCTBA U HefocTaTku. OCHOBHI si3bika HTML
u kackaaubix tadymi ctwirer (CSS). Crenapuun Ha s3bike JavaScript. @opmel Ha BeO-
CTpaHulLIE.

Pa3mernienue Be6-caitToB. Yciayra xoctuHra. 3arpyska ¢aiaoB Ha CailT.

BBox wu300pakeHUH € MCHOJB30BAaHHEM pPa3IUYHbIX LU(POBBIX YCTPOUCTB
(udpoBbIX (oToanmapaToB M MHKPOCKOINOB, BHJIEOKAMEp, CKAaHEPOB M JIPYTUX
yctpoiictB). ['paduueckuit penaktop. Paspemenue. KanpupoBanue. HWcnpasneHue
[EPCIIEKTUBBI. I'mcrorpamma. Koppexuuss  ypoBHei, KOppeKIMs  IBETa.
OO6eciBeunBaHre BETHBIX N300paxenuit. Petymb. PaboTa ¢ o6nactamu. OUibTphl.

MHuorocnoiiable u3o0paxkenus. TekcroBele cinou. Macka cnosa. Kananbl
Coxpanenue BbigeneHHONM oOnactu. [loaroroBka wiuIrOCTpanuii ajis  BeO-CaTOB.
AHUMHUpOBaHHBIE H300pAKEHUSI.

Bekropnass rpaduka. [lpumurtuBbl. M3MeHeHue  mopsaka  DJIEMEHTOB.
BripaBuuBanue, pacnpenenenue. ['pynnupoBka. Kpusbeie. DopmarTel BEKTOPHBIX
pucyHkoB. Mcnosib3oBanue KOHTYpOB. BekTopu3aius pacTpoBbIX U300paKEHUN.

[IpyHIMIOBI TOCTPOECHUS U PENAKTUPOBAHUS TPEXMEPHBIX Moneneld. CeTouyHble
Monenu. Marepuanel.  MonpenupoBaHHE ~ MCTOYHUMKOB  OCBelleHUsA.  Kamepsl.
AnnutuBHble TexHosioruu (3D-npuntepsl). [loHATHE O BUPTYaJbHOM pPEATBHOCTH H
JOIIOJTHEHHOU PEalIbHOCTH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS [POI'PAMMBI 11O
WH®OPMATHUKE (YIJYBJEHHBIM YPOBEHB) HA YPOBHE CPEJJHET'O
OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pe3yabTaThl OTPAKAIOT TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBAThCSI C(POPMUPOBAHHON BHYTPEHHEH NO3UIUMEH JIMYHOCTH, CHUCTEMOMN
[IEHHOCTHBIX OPHUEHTAIIMM, MO3UTUBHBIX BHYTPEHHHUX YOEXKICHMM, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PaCIIMPEHUE KU3HEHHOTO OIThITa
U ONbITa JIESITEJIBHOCTH B TIPOIIECCE peah3allih CPEACTBAMHU Y4E€OHOro IMpeaMera
OCHOBHBIX HapaBJICHUN BOCIIUTATEIHHOUN €SI TEILHOCTH.

B pesynbprare nzyuenus HHGOPMATUKH HA YPOBHE CPEHEro 00I11ero o0pa3oBaHus
y oOyuatoterocsi OyayT chopMUpOBaHbI CIAEAYIONINE TUYHOCTHBIE PE3YJIbTaThl:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sS3aHHOCTEH, YBAXKCHHUE 3aKOHA U
MpaBOMNOPSIKA, COOJIOJIEHUE OCHOBOMOJIATalONMX HOPM MH(GOPMAIIMOHHOTO MpaBa U
nH(}OPMAIMOHHON 0€30MaCHOCTH;

FOTOBHOCTh  MPOTUBOCTOSITH  HMJACOJIOTMM  JKCTPEMHU3Ma,  HAlHWOHAIN3MAa,
kceHooOuu, JAUCKPUMHHAIMA TO  COIMAJbHBIM,  PEJMTHO3HBIM,  PAaCOBBIM,
HaIlMOHAJIBHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

LEHHOCTHOE OTHOUIIEHWE K MCTOPUYECKOMY HACIENUI0, JOCTHXKEHUsiM Poccuu B
HayKe, MUCKYCCTBE, TEXHOJOTHAX, MOHUMAHHE 3HauyeHUsI MHPOPMATUKU KaK HAYyKU B
KU3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYyallMl0 U TPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJI€ B CETH
WNHrepHer;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOUIEHWE K MUPY, BKJIIOYAsl 3CTETUKY HAYYHOI'O U TEXHUYECKOTO
TBOPYECTBA;

CIIOCOOHOCTh BOCIPUHMMATh pa3IMYHbICE BHUJBI HCKYCCTBA, B TOM YHCIIEC
OCHOBAHHOT'O Ha MCMOJIb30BaHUHU MH()OPMAIIMOHHBIX TEXHOJIOTHH;

5) pu3nvecKoro BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTH 370POBOTO U Oe30macHOro o0pasa KM3HH, OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 370pOBbIO, B TOM 4YHUCJE 3a CUET COONIOJEHUS] TpeOOBaHUM
0e30MacHON JKCIUTyaTallud CpPelACTB  HMHQGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH;

6) Tpy10BOr0 BOCIIUTAHUS:



TOTOBHOCTh K AaKTUBHOW JEATEIBbHOCTU TEXHOJOTMYECKOW M  COLMAIbHOMN
HaNpaBJIE€HHOCTH, CIOCOOHOCTh WHUIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIIBHO
BBINOJIHATH TaKyIO JESTEIbHOCTD;

uHTEpeCc K cdepaM npodecCHOHATBHOW  JAEATEIbHOCTH, CBSI3aHHBIM  C
UHPOPMATUKON, TPOrpaMMHUPOBAHMEM U  HH(OPMALMOHHBIMUA  TEXHOJOTHSIMH,
OCHOBAaHHbIMH Ha JOCTHXCHHUSX HAyKd HH(POPMATUKM U HAYYHO-TEXHUYECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccun u
pealli30BbIBATh COOCTBEHHBIE )KU3HEHHBIE TIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTIKEHUH
BCEH JKU3HU;

7) 3K0JI0TrNYECKOr0 BOCIIMTAHMA:

OCO3HaHUE TJO00AJIBHOIO XapakTepa HSKOJOTMYECKHX Mpo0ieM U IyTed ux
pemieHus, B TOM 4YHCI€ C  Y4ETOM  BO3MOXKHOCTEH  HMH(OPMAIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHA;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAYKH, JOCTHKEHUSM HAyYHO-TEXHHUYECKOIO Iporpecca M OOIIECTBEHHOM
MPAaKTUKH, 32 CYET MOHUMAHUS POJIM MH(POPMAIIMOHHBIX PECYpCOB, HHGOPMAITMOHHBIX
MIPOLIECCOB M MH(POPMALMOHHBIX TEXHOJIOTHI B YCIOBUAX LHU(PPOBON TpaHChHOpManuu
MHOTUX c(ep KM3HU COBPEMEHHOI'O OOLIECTBA;

OCO3HAaHWE IIEHHOCTM HAyYHOW JEeSATENIbHOCTH, T'OTOBHOCTb OCYLIECTBIIATH
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHUIYAIbHO U B TPYTIIIE.

B mpouecce AOCTMXEHHS JUYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOTPAMMBI IO
uHpOpMaTUKE Yy OOYYalOMIMXCsS COBEPIICHCTBYETCS AMOLMOHAIBHBIN WHTEIJICKT,
npenoiararouii ¢coOpMUPOBAHHOCTb:

CaMOpEryJIUpOBaHMsl, BKJIIOYAIOIIET0 CaMOKOHTPOJb, YMEHHE TPUHUMAThH
OTBETCTBEHHOCTH 32 CBOE MOBE/IEHNE, CTIOCOOHOCTH aJalTUPOBATHCS K AIMOIIMOHATLHBIM
M3MEHEHHUSIM U TPOSIBISITh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEHl MOTHBALIUM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHXKEHHUIO LEIH |
ycrexy, OINTUMHU3M, WHULUATUBHOCTb, YMEHHE JEHCTBOBAaTh, HCXOAS U3 CBOUX
BO3MO>KHOCTEH;

SMIATHH, BKJIIOYAIOIMIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSHUE
APYTUX, YYUTHIBAaTh €ro TMpPH OCYIIECTBICHWHM KOMMYHHKAIIUH, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTHh BBICTpAaMBaTh OTHOIICHUS C
APYTUMH JTIOABMHE, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3periaTh KOHPIUKTHI.
METANPEIMETHBIE PE3YJIbTATHI

B pesynbraTe uzydyenuss uHGOpMaTUKU HAa YPOBHE CPEIHETO OOIIEro o0Opa3oBaHus
y oOyuatomerocst OyayT chopMUPOBAaHbI METAPEIMETHBIE PE3YIbTAThl, OTPAKEHHBIE B



YHUBEPCAJIbHBIX YYEOHBIX JCHCTBUSX, a UMEHHO — IO3HABaTEJIbHbIC YHUBEPCAIbHBIC

ydeOHbIC JICMCTBUS, KOMMYHUKATHBHBIC YHHBEpCaJbHbIE Yy4eOHBIC JICHCTBUS,

peryJIATUBHbBIC YHUBEPCAJIbHBIC YUCOHBIC ICUCTBUS, COBMECTHAS JICATCIHHOCTD.
Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiiCTBUS

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSITENIbHO (POPMYIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMy, pacCMaTpUBATh
e€ BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBCHHBIH TPU3HAK WM OCHOBAHUS ISl CpaBHCHUSA,
kiaccudukanuy u 00001IeHNS;

OTpeNeNnsaTh IeNH JeATCIbHOCTH, 3aJaBaTh IMapaMeTphl W KPUTEPUU UX
JIOCTHIKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH ¥ IIPOTUBOPEUHUS B PACCMATPHUBACMBIX SIBJICHUSX;

pa3pabaTeiBaTh IUIaH pEHICHUS NPOOIeMBbI C YYETOM aHaIM3a HWMEIOIIUXCS
MaTepHaTbHBIX M HEMATePUATBLHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTb, OIICHHUBATH COOTBETCTBHE PE3YJIHTATOB
1[EJISIM, OLICHUBATh PUCKU TIOCIIEICTBUMN ACATEIbHOCTH;

KOOPJIMHUPOBATh U BBIMIOJHATH PabOTy B YCJIOBUSIX PEaJbHOTO, BUPTYAIBHOIO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a3oBbIe MCCIeA0BATEILCKHIE NeiiCTBUS:

BJIQJICTh HABBIKAMHU Y4Y€OHO-HCCIIEOBATEIILCKOM M MPOEKTHOM EeATeNbHOCTH,
HaBBIKAMH Pa3pEIICHUS MPO0JIeM, CITIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITCIIBHOMY
MMOMCKY METOJOB PEIICHHS MPaKTUYECKHX 3ajad, MPUMECHCHHIO Pa3IMYHBIX METOI0B
MTO3HAHWSI,

OCYIIECTBJISITh Pa3IUYHbIC BHUIBI JACATEIBHOCTU IO TOJYYCHHIO HOBOTO 3HAHMS,
€ro HHTEpIpeTally, MPeoOpa3oBaHUI0O U TMPUMEHEHHIO B Pa3JIMYHBIX Y4EOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITMATBHBIX TIPOEKTOB;

dbopMHpOBaTh HAYYHBIH THIT MBIIUICHUS, BIAJACTh HAYYHOM TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSIMU U METOJAMHU;

cTaBUTh #  (GOpPMYIHpPOBAaTh COOCTBEHHBIE 3aJlaud B  00Opa3oBaTEIbHOU
JESATEIbHOCTH U KUSHEHHBIX CUTYaIIUSIX;

BBISIBIISATH PUIMHHO-CICACTBEHHBIC CBS3H M aKTyaIM3UPOBATH 3a71a4y, BEIABUTATH
TUNOoTE3y €€ pelieHus, HaX0IUTh apIYMEHTHI JUIsl T0Ka3aTeIbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIIICHUS,

aHAJM3UPOBATh TOJYYCHHBIC B XOJI€ PEIICHUS 3aJadydl pe3yJbTaTbl, KPUTHICCKU
OIICHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

OCYIIECTBJIATh IIEJICHANIPABICHHBIA IMOMCK IepeHoca CpPEJICTB U CIIOCO00B
JIENUCTBUA B MPOPECCUOHAIBHYIO CPEY;



YMETh TMEPEHOCUTh 3HAHMS B T[O3HABAaTEIbHYI0 MW MPAKTHUYECKYIO OOJacTu
KU3HEAECATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE WJIEH, MpeajiaraTb OPUTHMHAIBHBIC MOJIXOAbl WU PEIICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4i, JOMYCKAIONINE aTbTEPHATUBHBIC PELICHUSI.

3) paboTa ¢ uHpopmManmeii:

BJIQJICTh HAaBBIKAMU MOJY4YeHHUS WHGOPMAIMM W3 UCTOYHHUKOB pa3HBIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBIIATH IMOWCK, aHAJU3, CUCTEMAaTU3AIUI0 U HUHTEPIPETALUIO
nH(}OpMAITUHU PA3TMIHBIX BUIOB U (DOPM MPEICTABICHUS;

CO37aBaTh TEKCTHI B Pa3IMYHBIX (hopMaTax ¢ y4€TOM Ha3Ha4YCHHsI HHPOpMaAIUu 1
IEJIEBOM ayUTOPUH, BEIOUpasi ONTUMAIBHYIO (POpMY IIPEICTABICHUS U BU3yallU3alliy;

OLICHUBATh JIOCTOBEPHOCTh, JETUTUMHOCTh HH(pOpMalUU, €€ COOTBETCTBHE
MIPABOBBIM ¥ MOPAJIbHO-3TUYECKUM HOPMaM;

HCIIOJB30BaTh CPeACTBA MH(OOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B
pElICHUH KOTHUTHMBHBIX, KOMMYHHUKATHUBHBIX M OPraHU3alMOHHBIX 3a1ad C
coOmo/leHueM  TpeOOBaHMM  SPrOHOMUKH, TEXHUKH  O€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, TMpaBOBbIX M OTUYECKUX HOPM, HOpPM HHGOPMAIIMOHHON
0e30I1aCHOCTH;

BJIaJICTh HaBBIKAMHU PACIO3HABaHUSI U 3allIUThl UHGOPMALMU, UHPOPMAIMOHHOMN
06€30MacHOCTH JTUYHOCTH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

1) oO1ienmue:

OCYILIECTBIISITh KOMMYHHUKAIIMU BO BCEX c(hepax KU3HMU;

pacrio3HaBaTh HeBepOajdbHbIE CpeACTBa  OOIIEHHWS, TIOHMMAaTh 3HAYEHUE
COIMAJIbHBIX 3HAKOB, PACIIO3HABATH MPEIMTOCHUTKH KOH(MIMKTHBIX CUTYyaIllui U CMATYATh
KOH(DJIUKTHI;

BJIAJETh pa3IMYHBIMU cnocodoamMu 0o0IIeHUS u B3aUMOJICUCTBUS,
apTYMEHTHUPOBAHHO BECTU JIUAJIOT, YMETh CMST4aTh KOH(JIMKTHBIE CUTYallUH;

pa3BEPHYTO U JIOTUYHO WU3JIaraTb CBOKO TOYKY 3pEHUSI C UCIIOJIb30BaHUEM
SA3bIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eITeJIbHOCTD:

MMOHMMATh M HCMOJB30BaTh MPEUMYIIECTBA KOMAHJIHOW UM WHAUBUIYaTbHOU
paboTHI;

BBIOWpAaTh TEMATUKy M METOJbl COBMECTHBIX JEUCTBUN C Y4€TOM OOIIUX
MHTEPECOB 1 BO3MOXKHOCTEN KaXKJI0T0 YJIeHA KOJIJIEKTUBA;

MPUHUMATH 11T COBMECTHOM JI€SITEIbHOCTH, OPTaHU30BBIBATh U KOOPJIMHUPOBATH
JNEUCTBUSL MO WX JOCTH)KCHHUIO: COCTAaBIIATh IUJIaH JIEUCTBUM, paclpenessiTb POju C
y4€TOM MHEHHUM YYaCTHUKOB, OOCYK/1aTh PE3YJIbTaThl COBMECTHOM pabOThI;



OLICHMBATh KauyeCTBO CBOETO BKJIaJa W KaXJIOr0 YYaCTHHMKAa KOMAaHIbl B OOIIMIA
pe3yNbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE IPOEKTHI, OLEHHUBaTh MUIAEU C IIO3UIMU HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATErMYECKOE MOBEJECHUE B PA3IIMYHBIX CUTYyaIUsX,
IPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHbIC YHUBEPCAJIbHBbIC YUeOHbIE 1eiiCTBUS

1) camoopranuszanus:

CaMOCTOSTENIbHO OCYHIECTBJIATh IIO3HABATENIBHYIO JIESITEIIBHOCTh, BBISBIATH
mpoOJIeMbl, CTaBUTh W (HOPMYITUPOBATH COOCTBEHHBIC 3a/adyd B 00pa3oBaTEIIbHOMN
NEATEIIbHOCTH U JKU3HECHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO COCTAaBISITh IUIAH PEIICHHs] MPOOJEMbI ¢ YYETOM HUMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANIOUYTEHUH;

JeJ1aTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaThb OTBETCTBEHHOCThH 3a
pelIcHME;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO IIUPOKOW 3PYIMLMUA B Pa3HbIX
o0jacTaxX 3HaHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa30BaTENbHBIM W KYyJIbTYpPHBIN
YPOBEHB.

2) CAaMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHUTYallMsiM, BHOCHTb KOPPEKTHBbI B JI€ATEJIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJa/IeTh HABBIKAMM IO3HABATEJIbHOM peQIieKCHMM KaK OCO3HAHMS COBEpIIAeMbIX
JNEHUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOJIb30BATh
puEMBbI pedIeKCUH ISl OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELLICHNUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS IO UX CHUKEHUIO;

OPUHUMATh MOTUBBI W apTyMEHTbl JPYTrMX T[pU aHAINU3€ PE3YyJbTaTOB
NESATENBHOCTH.

3) npuHATHS ce0s1 M APYTrUX:

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATK! U JIOCTOMHCTBA;

OpUHUMATh MOTHBBI M apryMEHTbl JAPYrMX T[pU aHaIW3€ pPe3yJbTaToB
NEeSATENbHOCTH;

MpU3HaBaTh CBOE MPABO W MPABO APYTUX HA OIINOKY;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTrOro YeaoBeKa.

NPEAMETHBIE PE3YJIBTATHI

B mpouecce uzydenusi kypca uHdpopmaTiuku yriyon€HHoro ypoBHs 6 10 knacce

oOy4aromuMucs OyAyT TOCTUTHYTHI CIIEAYIOIINE TPEIMETHBIE PE3yIbTaThl:



BJIAJICHUE NIPEICTABICHUSAMH O POJIM MH(POPMALIMU U CBSI3aHHBIX C HEM IPOLIECCOB
B IPUPOJIC, TEXHUKE U OOIIECTBE, NOHATUAMU «MHPOpMALU», «UHPOPMALMOHHBINA
IOPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBI»,  «CHUCTEMHBIA 3 deKT»,
«UH(pOpPMAIIMOHHAS CHCTEMay, CUCTEMA YIPaBICHUSY;

BJIaJICHUE METOAaMH NTOMCKa HHpopMaluuu B ceTu IHTepHEeT, yMEeHUue KpUTHYECKH
OLIEHMBATh MH(OPMAIIUIO, IOJYyUEHHYIO U3 ceTu VHTepHeT;

YMEHHE XapaKTepU30BaTh OOJbIINE JAHHBIE, IPUBOJAUTH IPUMEPHI HCTOUHHUKOB UX
MOJIyUYEHHUSI W HaIpPaBJICHUS MCIIOJNb30BAHMS, YMEHHUE KIACCH(PHUIMPOBATH OCHOBHBIC
3aJau aHalu3a JaHHBIX (IPOTHO3UPOBAHUE, KIaccU(UKAIIM, KIacTepu3alus, aHalu3
OTKJIOHEHHIT ), TOHUMATh TMOCJIE0OBATEILHOCTD PEIICHUs 3a/1ad aHalu3a JaHHBIX: cOop
INEPBUYHBIX JAaHHBIX, OYMCTKA U OLEHKA KaueCTBa JAHHBIX, BEIOOp W/MIIM MOCTPOECHUE
MOJIeNH, TMpeoOpa3oBaHME JIAHHBIX, BU3yaJlM3alMsl JIaHHBIX, HWHTEpIIpeTaLus
pE3yNbTATOB;

MNOHUMAHUE OCHOBHBIX MPUHUUIIOB YCTPOMCTBA M  (PYHKIHUOHUPOBAHMS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOWIBHBIX KOMIIBIOTEPOB, TEHIEHUUN pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHI;

BJIa/ICHUE HaBbIKaMU pabOThl C ONEPALMOHHBIMU CHUCTEMaMU, OCHOBHBIMU BUIaMU
MPOrpaMMHOr0  OOecreYeHHs] [UIsl pelIeHus Y4YeOHbIX 3aJad MO0 BbIOpaHHOMN
crenuain3aluu;

HAJIMYKE MPEICTABICHUA O KOMIBIOTEPHBIX CETSAX W UX POJM B COBPEMEHHOM
Mupe, 0 0a30BBIX NPUHLMUIIAX OPTraHU3aUUUd U (PYHKUMOHHPOBAHUS KOMIBIOTEPHBIX
ceTted, 00 O0OmMX NpUHOUIAX pa3padOTKM M (PYHKUMOHUPOBAHHUS HHTEPHET-
MIPUIIOKEHUM;

MOHUMaHUE yrpo3 MHPOPMALMOHHON O€30MacHOCTH, UCIOJIb30BAaHUE METOJOB U
CPEACTB MPOTHUBOJCUCTBUS JTUM yrpo3aM, coOJIIOJICHHE Mep O€30I1acHOCTH,
MPEAOTBpAlAIOIMX  HE3aKOHHOE  paclpOCTPAHEHUE  IEPCOHAIBHBIX  JaHHBIX,
coOnto/ieHne TpeOOBaHW TEXHUKM OE€30MaCHOCTH W TUTHEeHbl Mpu padore ¢
KOMITBIOTEPAMU U JAPYTMMH KOMIIOHEHTaMHU LU(POBOr0 OKPYKEHHs, MOHUMaHUE
MIPABOBBIX OCHOB HCIIOJIb30BAHUSI KOMITBIOTEPHBIX MPOrpaMM, 0a3 TaHHBIX U pabOThI B
cetu MHTEpHET;

NOHMMAaHUE OCHOBHBIX IPUHLHUIIOB JHUCKPETH3alMU  Pa3JIM4YHBIX  BHUJIOB
uH(popMauu, yMEHHE ONpPeAeNsITh HHPOPMALIMOHHBINA 00BEM TEKCTOBBIX, IPpaUUECKUX
Y 3BYKOBBIX JaHHBIX MPH 33JaHHBIX MapameTpax AUCKPETU3ALMH, YMEHUE ONPENEsATh
CPEIHIOI0 CKOPOCTh MEpPEay JaHHbIX, OLICHUBATh U3MEHEHUE BPEMEHU MEepeaadn IpH
M3MEHEHUHU MH(POPMAITMOHHOTO 00bEMa TAaHHBIX U XapaKTEPUCTHK KaHaja CBSI3U;

YMEHHUE HCIOJIb30BaTh NPHU PEIICHUH 3aJady CBOWCTBA MO3WLMOHHOW 3amucH
qyCcell, alropuTMa MOCTPOCHUS 3allUCH YKCia B MO3WLMOHHON CUCTEME CUMCIIEHUS C
3aJlaHHBIM OCHOBAHMEM M TOCTPOEHHS YMCJia MO CTPOKE, COAEpr Kalleil 3aluch 3TOro



yuycjia B IO3ULUOHHON CHUCTEME CUYHUCIEHUS C 3aJaHHbIM OCHOBAaHUEM, YMEHME
BBINOJIHATH apU(PMETHUECKHE ONIEPALlMU B O3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

YMEHHE BBINOJHATH IPE0OPa30BaHUs JOTHUECKUX BbIPAXKEHUI, UCIIOJIb3YS 3aKOHBI
anreOppl JIOTUKH, YMEHHE CTPOHUTH JIOTUYECKOE BBIPAXKEHHWE B JU3BIOHKTUBHOW U
KOHBIOHKTUBHON HOpPMalbHBIX (opMax MO 3aJaHHOM TaOJMIle HCTHUHHOCTH,
UCCIIEI0BAaTh 00JIACTh ICTUHHOCTH BBICKa3bIBaHMsI, COAECPIKAILIETO IEPEMEHHBIE, pEIlIaTh
HECJIOXKHBIE JIOTUYECKUE YPAaBHEHUS U CUCTEMB] YPAaBHEHUM;

IMOHUMaHuE 0a30BBIX QJITOPUTMOB OOpPaOOTKH YMCIOBOM M  TEKCTOBOM
uHbOpMalnu (3aMucCh YKCEN B MO3UIMOHHOW CHUCTEME CUMCIICHHS, HAXOXJICHHUE BCEX
MPOCTBIX YHMCEN B 33JlaHHOM JMamna3oHe, 00pa0OTKa MHOTOPA3psIHBIX LEIbIX YHCET,
aHaJIU3 CUMBOJIBHBIX CTPOK M APYTUX), aJTOPUTMOB IOUCKAa U COPTUPOBKH, YMEHHE
OTIPENEIATh CIOXHOCTh M3y4aeMbIX B Kypce 0a30BbIX aJrOpUTMOB (CyMMHPOBAaHHE
AJIEMEHTOB MacCUBa, COPTUPOBKA MAaCCHUBA, IEPEOOPHBIE ANTOPUTMBI, IBOMYHBIN TTOKUCK)
U TPUBOJUTH MPUMEPHI HECKOJIBKUX AJITOPUTMOB PA3HOM CIOKHOCTU IS PELICHUS
OJIHOM 3a7a4u;

BJIQJICHUE YHHMBEPCAJIBHBIM SA3BIKOM IPOrPAMMHUPOBAHMS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npencraBieHussMH 0 0a30BBIX THIIAaX JAHHBIX U CTPYKTypax
JAHHBIX, YMEHHUE HCIIOJIb30BaTh OCHOBHBIE VYIPABISIIOUIME KOHCTPYKLHMH, YMEHHE
OCYUIECTBJIATh aHAU3 MPEJI0KEHHON MPOrpaMMbl: ONPEEATh PE3yNbTaThl padOThI
IpPOrpaMMbl TIPH 33/IaHHBIX HCXOAHBIX IaHHBIX, ONPEAENATh, MPU KAKUX HCXOJHBIX
JAHHBIX BO3MOXXHO IIOJIyYEHHME YKa3aHHBIX PE3YyJbTaTOB, BBIABIITH JAHHBIE, KOTOPHIE
MOTYT MPUBECTH K OIMIMOKE B paboTe mporpammbl, (GOpMYIUPOBATH MPEMIOKEHHS 10
VIIYYIIEHUIO TPOrPAMMHOTO KOJIa;

YyMEHUE  CO3/aBaTb  CTPYKTYPUPOBAHHbIE  TEKCTOBBIE  JIOKYMEHTHI U
JEMOHCTPAaLlMOHHBIE MAaTE€pHajbl C HCIOJb30BAHUEM BO3MOKHOCTEH COBPEMEHHBIX
MPOrPaMMHBIX CPEJCTB U 00JIaUHBIX CEPBUCOB;

YMEHHUE HUCIOJIb30BaTh JJIEKTPOHHBIE TAOMUIbI JJIs aHaIW3a, MPEICTaBICHUS U
00pabOTKM JaHHBIX (BKJIOYas BBIUMUCIEHUE CYMMBbI, CPEIHEro apu(pmMeTH4ecKoro,
HauOOJIbIIEr0 U HAMMEHBIIEr0 3HAUCHUM, pelIeHIe YpaBHEHUN, BEIOOp ONTHMAaJIbHOIO
pelieHus, 1000 JUHUM TPEHIA, PELICHUE 3a/1a4 IPOTHO3UPOBAHMUS).

B nponecce uzydyenus kypca MHpoOpMaTHKU yriyOiaéHHoro ypoBHs 6 11 kaacce
oOyJaronuMucs OyayT JOCTUTHYTHI CJIEIYIOIINE NPEIMETHbIE PE3YyIbTaThl:

YyMEHUE CTPOUTh HEPABHOMEpPHBIE  KOJBI, JIONYCKAIOIIME  OJHO3HAYHOE
JeKOIMPOBaHUE COOOIIeHUN (mpedUuKCHBbIE KObI), MCIONb30BaTh MPOCTEHIINE KOIbI,
KOTOpBIE€ MO3BOJISIOT OOHAPYKMBATh M UCHPABIATH OMIMOKM MpU MepeAaye JaHHBIX,
CTPOUTh KOJI, OO€CTEeUMBAONINI HAUMEHBUIYI0 BO3MOXHYIO CPEIHIO JUTUHY
COOOIIEHUS MPU U3BECTHOM YaCTOTE CUMBOJIOB, MOSCHATH MPUHIUIIBI PA0OTHI MPOCTHIX
aIrOPUTMOB C)KaTUS JAHHBIX;



yMEHHUE pelllaTh aJrOPUTMUYECKUE 3a/aud, CBS3aHHbIE C aHalIu3oM rpadoB
(3aaul MOCTPOEHUSI ONTUMAJIBLHOTO MYTH MEXIY BEpIIMHAMU rpada, ONnpeAesIeHUs
KOJIMYECTBA Pa3IMYHbIX MyTeH MEXIy BEpIIMHAMH OPUEHTUPOBAHHOTO AIIMKINYECKOTO
rpacda), yMeHHE HCIIOJIb30BAaTh JIEPEBbSl MPHU AHAIU3E€ U MOCTPOCHUH KOAOB U IS
Npe/CcTaBiICHUS apu(PMETUYECKUX BBIPAKCHHUM, NpPU pEHICHUH 3aJad TOUCKa U
COPTUPOBKHU, YMEHHUE CTPOUTH JEPEBO UTPHI MO 33JaHHOMY aJITOPUTMY, pa3padaThiBaTh
1 00OCHOBBIBATh BBIMTPHIIIHYIO CTPATETUIO UTPHI;

yMEHHE pa3padaThiBaTh U PEaIN30BbIBATH B BUJE MPOrpaMM 0a30BbIC alrOPUTMBI,
YMEHUE HCIOJb30BaTh B NpOrpaMmax JaHHbIE PA3JIUYHBIX THUIIOB C YYETOM
OTpaHUYEHUI Ha Mana3oH WX BO3MOXKHBIX 3HAYEHHH, IPUMEHATh MPU PEIICHUH 3aau
CTPYKTYphl JaHHBIX (CIHMCKH, CIIOBapH, CTEKH, OYEpEeIu, JIEPEBbs), HCIOJIb30BaTh
0a30BbI€ OMEpaALUU CO CTPYKTYPaMHU JaHHBIX, TPUMEHSITh CTAaHAAPTHBIE U COOCTBEHHBIC
MOJAMPOTpaMMbI 7 OOpaOOTKM YMCIOBBIX JAHHBIX H CHMBOJBHBIX CTpPOK,
HCIONB30BaTh TpU  pa3paboTke mporpamMm OUOJHMOTEKH MOJNPOTpaMM, 3HATh
(GyHKIIMOHAJIbHBIE BO3MOXKHOCTH MHCTPYMEHTAJIBHBIX CPEACTB Cpenbl pa3paboTKH,
YMEHHE HCIOJIb30BaTh CPEJACTBA OTJIAJKU IPOrpaMM B Cpele NpOrpaMMHpPOBaHMUS,
YMEHHE JOKYMEHTUPOBATh IPOIPaMMBl;

YMEHHUE CO37aBaTh BEO-CTPaHUIIbL;

BJIaJICHUE OCHOBHBIMHU CBEACHHUSMHU O 0a3ax JaHHBIX, UX CTPYKTYpE€, CPEICTBax
co37laHusl U pabOThl ¢ HUMH, YMEHHUE UCIIOJIb30BaTh TaOMUYHBIC (PEISIIMOHHbBIC) 0a3bl
JaHHBIX (COCTaBJATH 3alpochl B 0a3ax JaHHBIX, BBINOJIHATH COPTUPOBKY U IOUCK
3anuceil B 0a3e JaHHBIX, HANOJHATH pa3padOTaHHYIO0 0a3zy NAaHHBIX) U CIPaBOYHBIE
CUCTEMBI;

YMEHHUE HCIMOJIb30BATh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJENM JUIsl aHalIu3a
OOBEKTOB M MPOLECCOB: (POPMYIUPOBATH 1I€JIb MOJEIUPOBAHUS, BBINOJHATH AHAIU3
pe3yJIbTaTOB, MOJIYYEHHBIX B XOJ€ MOJEIMPOBAHUS, OLIEHUBATh COOTBETCTBUE MOJIEIH
MOJEIIUPYEMOMY OOBEKTY WM MPOLIECCY, MPEACTABIATh PE3YIbTAThl MOJEIUPOBAHUS B
HaTJISTHOM BUJIE;

YMEHHE  OpraHu30BbIBATh  JIMYHOE  HMH(POPMAIMOHHOE  MPOCTPAHCTBO  C
UCIOJIb30BAaHUEM  Pa3jMYHbIX CPEACTB  UU(QPOBBIX  TEXHOJIOTUH, TOHUMaHHE
BO3MOXXHOCTE ~ IM(PPOBBIX  CEPBUCOB  TOCYAApCTBEHHBIX  yCIOYyr, LU(POBBIX
00pa3oBaTeIbHBIX CEPBUCOB,;

NOHUMAaHHWE OCHOBHBIX TPHUHIUIIOB pabOThl, BO3MOXXHOCTEW M OTpaHUYCHUS
NPUMEHEHHS TEXHOJOTM MCKYCCTBEHHOTO MHTEIUIEKTa B Pa3JIMYHBIX O0JIACTSX,
HaJIM4YUEe TPEACTAaBICHUM O Kpyre pemiaeMblX 3aJad  MAaIIMHHOTO OOy4eHHs
(pacnio3HaBaHusl, Ki1acCU(pUKALMK W TPOTHO3UPOBAHMS) HAJUYME MPEACTaBICHUN 00
WCTIOJIb30BaHUN HMH()OPMAIIMOHHBIX TEXHOJOTHH B Pa3IWYHBIX MPO(HEecCHOHATBEHBIX

chepax.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KoumnuectBo yacos JIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/m Kontposabnbie Ilpakruueckue (UH(ppoBbIe)
NPOrpaMMsbI Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchbl
Pa3nea 1. {u¢gpoBasi rpaMOTHOCTH
11 KomnbroTep - yHuBepcanbHOE YCTPOHCTBO 5
' 00pabOTKHU TaHHBIX
1.2 [Tporpammuoe obecnieueHme
13 KommbrorepHsie cetn
1.4 WNudopmannonnas 6€30macHOCTb 2
Utoro no pazneny 24
Pa3neu 2. Teoperuueckue 0oCHOBbI HH(POPMATHKH
[IpencraBnenue nHGOpMaLUU B
2.1 ped opvan 19 2
KOMITBIOTEpE
2.2 OcHOBBI anreOpsl JIOTUKU 14 1
2.3 Komnerorepnas apupmernka 7 1
Hroro no pasneny 40
Pa3nes 3. AniropuT™Mbl M1 IPOrpaMMHUpPOBaHue
3.1 BBeneHune B nporpaMMupoBaHue 16 0.5
3.2 BcnomoraTenbHbIe anropuTMbl 8
3.3 YucieHHble METOIBI 5
AnTopuTMBI 00pabOTKH CUMBOJIBHBIX
3.4 P P 5 1

JTaHHBIX




3.5 AAropuT™Mbl 00pabOTKH MaCCHBOB 10 3.5
Hroro mo pazueny 44
Paznen 4. UndopmaunoHHbIe TEXHOJIOTHH
4.1 \ O6paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 ‘ AHanu3 JaHHBIX 3
Hroro mo pazneny 14
PesepBHOE Bpemst 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 21.5




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM
Ne n/n Kontpoabubie Ipakruueckue (undposbie)
MPOrpamMmbl Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypchl
Pa3nea 1. Teopernyeckue 0CHOBbI HH(POPMATHKH
11 Nudopmanus u naHGopMarmoHHbIe 10 95
HPOLIECCHI
1.2 MonenupoBanue 8 2
Utoro no pazneny 18
Paznen 2. AnropurMsl M NIporpaMMupoBaHue
2.1 DJIEMEHTHI TEOPUHU ATTOPUTMOB 6 1
2.2 ANTOpUTMBI U CTPYKTYPBI JAHHBIX 28 10
53 OCHOBBI 00BEKTHO-OPHEHTHPOBAHHOTO 16 45
pOTrpaMMHUPOBAHUS
Hroro mo paszneny 50
Pa3nea 3. UnpopManmoHHbIC TEXHOJTOTHH
31 KommnsrorepHo-maremaTudeckoe 3 5
MOJICIUPOBaHHE
3.2 ba3e!r qaHHBIX 10 4
3.3 Be6-caiitbl 14 4
3.4 Kommbrotepras rpadpuka 3.5
3.5 3D-monenupoBanue 3
Hroro o paszneny 48
PeszepBHoe Bpemst 20




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
N KoumnuectBo yacos DJIEeKTPOHHbIE
n/-n Tema ypoka Beero Konrpoabnbsie IIpakruyeckue fllj;'?eﬂl/lﬂ uudpoBbIe
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypcsl

TpeboBanust TeXHUKH OE30MTACHOCTH U

1 TUTHEHBI IIPU paboTe C KOMIIbIOTEpPAMU U 1
JIPYTMMU KOMIIOHEHTaMHU IU(POBOTO
OKpY’KEHUS

9 [IpuHUMIBI pabOTHI KOMIIBIOTEPOB U 1
KOMITBIOTEPHBIX CUCTEM

3 OOMeH TaHHBIMU C TIOMOIIBIO IITUH. 1
KoHTtposnepsl BHEIHUX YCTPOMCTB

4 ABTOMaTHUYECKOE BBIIIOJIHEHNE IPOIPaMMBI 1
IIPOLIECCOPOM
OmnepaTuBHas, TOCTOSTHHAS U

5 JOJTOBpeMeHHas aMsATh. KoHTposepbl 1
BHEIIHUX yCTPOHUCTB. IIpsmMoit noctyn k
namsT{

6 CoBpeMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTUU 1
[TporpamMHoe oOecrieueHrEe KOMIBIOTEPOB,

7 KOMITBIOTEPHBIX CHCTEM U MOOMIIBHBIX 1
YCTPOMCTB

8 CucreMHOe TpOorpaMMHOE OOecrieueHue. 1
OnepanoHHbIE CUCTEMBI

9 Yrunutel. [IpaiiBepsl yCTPONCTB. 1

[TapamrensHOE IPOrpaMMUPOBAHUE




I/IHCTaJIJIHL[I/IH U ACHHCTALIAL A

10 MIPOrpaMMHOTO o0ecreueHus
@aiinoBble cuctemsl. [IpuHIABI

1 pa3MeneHust 1 UMEHOBaHUA (DailioB B
nosiroBpeMeHHou nmamst. [la6ions! ams
onucaHus rpymi ¢aition
3akoHoarenbcTBO Poccuiickoi denepannu

12 B 00JIaCTH MPOTPAMMHOT0 00€CIICUEeHUS U
TaHHBIX
[TpuHIMIIBI TOCTPOCHUS U anapaTHbIE

13 KOMITOHEHTHI KOMITBIOTEPHBIX CETEH.
CeTteBble IPOTOKOJIBI

14 Certb HnTepHer

15 Pa3znenenue IP-cetu Ha mojiceT ¢ MOMOIBIO
MacoOK IOJCETEN

16 CereBoe aIMUHUCTPUPOBAHHE
Buns! nestensHoctr B cetn IHTEpHET.

17 Cepsucsl UnTeprera. ['ocynapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIIYTU

18 Nudopmannonnas 6€30macHOCTh

19 BpenonocHsle nporpaMmMHoOe oOecriedeHue 1
METO/bI OOpBOBI C HUM

20 [IpakTuueckas pabota 1o Teme
"AHTHBUPYCHBIE IPOrPaMMBbI"
Opranu3anus JHYHOTO apXruBa HH(POPMAITUH.

21 PesepBHoe konupoBanue. [laponbHas
3aluTa apXuBa

22 [u¢poBanre JaHHBIX




23

Anroputm mmdposanus RSA.
Creranorpadust

24

25

26

27

[IpakTruyeckas pabora o Teme
"udpoBanue JaHHBIX"

Wudopmanus, naHHbIC ¥ 3HAHUSL.
WudopmanroHHbIe TPOIECCH B TPUPO/IE,
TEXHUKE U 00IIECTBE

HenpepbIBHBIE U JUCKPETHBIC BETUYNHBI U
curHayibl. Heo0X0IMMOCTh IUCKPETU3AIUU
uHpOpMAIINH, PETHA3HAYCHHON JIJIS
XpaHEeHUS, TIepeiadl U 00paboTKH B
U(PPOBBIX CUCTEMAX

HBOI/I‘{HOG KOIHUPOBAHHC. PaBHOMepHHC u
HCPAaBHOMCPHBIC KOJbI. I[eKOI[I/IpOBaHI/IC
COO6H.I€HI/II‘;I, 3aIlIMCaHHBIX C IIOMOIIBIO
HEPAaBHOMCPHBIX KOIOB

28

VYcenosue ®ano. [Toctpoenne o1HO3HAYHO
JEKOUPYEMBIX KOJIOB C IOMOILIBIO IE€PEBA.
I'pad An. A. MapkoBa

29

Enunuib n1smMepeHrs KoiauuecTBa
nHpopmanuu. AndaBUTHBIN NOIXOA K
OLIEHKE KOJIM4YeCcTBa MH(pOpMaLuu

30

31

CucreMbl CUHCIICHUS

IlepeBon uncen U3 OJHONU CUCTEMBI
CUHCJIEHMS B IPYTYIO

32

JIBonuHas, BOCbMEpHUYHAS U
IECTHAAIATEPUYHASL CUCTEMbI CUUCIICHUS,
CBSI3b MEXAY HUMU




33

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHaAuaTCpuIHas CUCTEMBI CUUCIICHU A,
CBs3b MCXKIY HUMU

34

I[BOI/I‘-IHaSI, BOCbMCpHYHAA U
meCTHAAuaTCpuIHasA CUCTCMbI CUUCIICHU A,
CBsA3b MCXKIY HUMHU

35

36

Apudmerrueckue ornepanuu B
MO3UIIMOHHBIX CUCTEMaX CUUCICHUS

TpOI/IqHaH YpaBHOBCUICHHAA CUCTEMA
CUHUCIICHUA

37
38

I[BOI/ILIHO-Z[GCSITI/ILIHaﬂ CuCTeéMa CHUCIICHUA

KO,I[I/IpOBaHI/Ie TCKCTOB

39

40

41

42

43

PactpoBoe koanpoBanue n300paxeHuit

IIpakTuyeckas pabora o Teme
"IluckpeTnzanus rpadpuaecKon
nHpopmanun"

IIBeToBBIE MOAEN. BekTopHOE
KoaupoBanue. Popmartsl (Haitnos.
Tpéxmepnas rpaduka. @pakranbHas
rpaduka

Konuposanue 3Byka. Ouenka
MH(POPMALMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX IIPU 33JaHHBIX YaCTOTE
JUCKPETU3ALMH U Pa3psIAHOCTH
KOJMPOBaHUs

[IpakTuyeckas pabora o Teme
"JluckpeTusanus 3ByKoBoi HHPpopmanuu"

44

OcHOBBI aNreOpbl JTOTUKU




45

Jlornyeckue onepanuu. Tabauis!
WUCTHHHOCTHU

46

47

48

Jlornueckue Belpaxenus. Jloruueckue
TOXKJeCTBA. JI0Ka3aTenbCTBO JTOrMYECKUX
TOKIECTB C IIOMOIIBIO TaOJIUI] HCTUHHOCTH

[IpakTuueckas pabora no teme «Ilocrpoenue
Y aHaJIW3 TaOJIUIl UCTUHHOCTHU B TaOJIMYHOM
IIPOLIECCOPEN

Jloruyeckue onepanuu U onepanuy Haj
MHOKECTBaMHU

49

Jlormueckue Oorcpalru U orcpalun HajJ
MHOXKECTBaMH

50

51

3aKoHbI aNreOphl JOTUKU. DKBUBAJIICHTHBIC
peoOpa30BaHUS JTOTUICCKUX BBIPAKCHHMA

Jlornyeckue ypaBHEHMS U CUCTEMBI
ypaBHEHUH

52

Jlornueckue QpyHKIMU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JTIOTMUECKHUX
(GYHKIUI OT KOJIMYECTBA apryMEHTOB.
[TonHbIE cHCTEMBI TIOTHYECKUX (PYHKITHIA

53

Kanonuueckue Gpopmbl T0ruuecKux
BbIpakeHUI1. CoBepIIEHHbIE
TU3BIOHKTUBHBIE U KOHBIOHKTHBHbIE
HOpMaJIbHbIE (POPMBI, ATITOPUTMBI UX
MOCTPOCHMS 10 TabJIHIIe UCTUHHOCTH

54

55

Jlornveckue 3JIEMEHTBI B COCTaBe
KOMIIbIOTEpa

Tpurrep. Cymmarop. MHOropa3psaHbii




CyMMarop

56

57

[TocTpoeHne cxeM Ha JIOTHYECKUX
37eMEeHTaX. 3auch JOTUYECKOTO BBIPAKEHUS
IO JJOTUYECKOU CXEME

MI/IKpOCXCMLI " TEXHOJIOI'us UX
IIpOU3BOJCTBA

58

[IpeacraBienue HeNbIX YUCET B TAMSATH
KoMIibtoTepa. OrpaHn4eHHOCTh AMAara3oHa
Yycell IPU OTPAaHUYEHUU KOJINYEeCTBa
paspsaoB. [lepenonnenue pa3psaaHoil ceTku

59

be33HakoBbIE U 3HAKOBBIC JTAHHBIE.
3HaKOBBIN OWUT. JIBOMYHBIN JOTIOJIHATEIIBHBIN
KO/l OTPULIATEIbHBIX YUCEI

60

61

62

[ToOuTOBBIC JTOTHYECKHE OTICPAIUH.
Jlornueckuii, apupMeTnaecKkuii u
LUUKINYECKUI CIBUTH

HIudpoBaHue ¢ MOMOLIbIO TOOUTOBOM
onepauuu «uckirovaromee I
[IpencraBienue u XxpaHeHUE B MAMSITH
KOMIIBIOTEpA BEILIECTBEHHBIX YHCET

63

BrinosiHeHue onepanuii ¢ BEMIECTBEHHBIMU
YUCJIaMH, HAKOTUICHHE OITMOOK MpH
BBIYUCIIEHUIX

64

65

ITpakTuyeckas pabdora no teme «M3ydeHue
MOPa3psAIHOTO MAUTMHHOTO MIPEICTaBICHUS
LEJbIX U BEIECTBEHHBIX YHCEI»

Ananus AJITOPUTMOB

66

OTansl PEIICHUSA 3a/1a4 Ha KOMIIBIOTEPC.




HNHcTtpymeHTanbHbIe CPeACTBA: TPAHCISITOP,
OTJIAYUK, TPOOUITUPOBIIUK

Cpena nporpamMmmupoBanust. Komnumsius u
HHTEpIpeTanus nporpamm. BupryansHbie

o7 MamuHbl. IHTETpUpOBaHHas cpena 1
pa3paboTku

68 MeToapl OTIIAJIKH MPOTPpaMM 1

69 Twurbl mepeMeHHBIX B S3bIKE 1
IPOrpaMMHUPOBAHUS

70 OO0paboTKa HEebIX Ynce 1

71 O6paboTka BEIIeCTBEHHBIX YUCEI 1

72 CrnyyaiiHble U IICEBIOCITYYalHbIE YnCIa 1

73 Bersnenus. CnoxHbsle ycI0BUs 1

74 [{uknsl ¢ ycnmoBueM 1
[{uKJ1BI IO TIEPEMEHHOM.

75 B3anMo3aMeHseMOCTh pa3IMuHbIX BUIOB 1
ITUKJIOB

76 O06paboTka HaTypaJbHBIX YHCEN C 1
UCIOJIb30BAHUEM LIUKJIOB
HaxoxaeHne Bcex mpOCThIX YHCEIN B

77 3ajaHHOM Juana3one [IpakTuueckas padoTa 1 05
no teme «Pemienue 3agay MeToOI0M '
nepebopa»

78 WNuBapuanT nuxia 1

79 JIOKyMEHTHpOBaHUE NPOTpamMm 1

80 O0paboTKa JaHHBIX, XpaHAIIMXCS B (paiimax 1

81 Pa3Ouenne 3a1aun Ha M0o3a0a49l 1




Vcnonp30BaHue CTaHAAPTHON OMOIMOTEKH
s3bIKa porpaMmupoBanust. [loaxmodyenue

82 OUOIMOTEK MOAIIPOrPaMM CTOPOHHUX
MPOU3BOAUTENEH

83 [Moxnporpammel (iporeypsl U (pyHKITHH)

84 [Toanporpammel (TIporierypbl U G YHKIIUH)

85 [IpakTuyeckas padora no reme "Pazpaborka
nojmporpamm"
Pexypcus. PekypcuBHbIe 00BEKTHI

86 (ppakransl). PekypcruBHbIE IPOLIENYpPHI U
¢bynkuuu. VMcrnons30BaHue CTEKa IS
OpTraHU3aIH PEKYPCUBHBIX BBI30BOB

87 IIpakTryeckas pabora o Teme
"PexkypcuBHBIE IOAIIPOrpaMMBbI"

88 MoyabpHbII NPUHLIUI TOCTPOEHUS
porpamMm

89 YucaeHHbIE METOIBI

90 [TpakTryeckas pabora no reme «HucneHHoe
peleHre ypaBHEeHUI»

o1 Hcnonb30BaHne AUCKPETU3ALMH B
BBIUMCIIUTENBHBIX 3a/1a4ax
[IpakTnueckas pabota 1o Teme

92 «[TpubmmKxEHHOE BRIYMCIICHNE UTHH KPUBBIX
Y TIomajeit Gpuryp»

03 IIpakTuyeckas pabota no Teme «Ilonck
MakcuMyMma (MUHUMYMa) (QYHKIIH»

94 O06paboTka CHUMBOJIBHBIX TAHHBIX.

AJIFOpI/ITMLI O6pa6OTKI/I CHUMBOJIbHBIX CTPOK:




HOACYET KOJIMYECTBA MOABICHUN CUMBOJIA B
CTpOKE

95

96

97

98

AAropuT™MBI 00paObOTKH CHMBOJIBHBIX CTPOK:
pa3OueHne CTPOKH Ha CJI0Ba 10 MPOOEIbHBIM
CHMBOJIaM

AAroput™bl 00pabOTKH CUMBOJIBHBIX CTPOK:
MOMCK MOJCTPOKU BHYTPH JaHHOMN CTPOKHU;
3aMeHa HalJICHHOU MOJCTPOKHU HA IPYTYIO
CTPOKY

[IpakTuueckas pabora no teme "O6padboTka
CTPOK C MCIOJIb30BaHUEM (PYHKIIHIA
CTaHJAPTHOW OMOJIMOTEKHU s3bIKA
IIporpaMMUpoBaHus"

FeHepauI/m CJIOB B 3aJJaHHOM aJ'I(baBI/ITe

99

MaccuBbI ¥ TIOCIIEJOBATEIBHOCTH YHCEIL.
[IpakTnueckas pabota no Teme "3anonHeHne
MaccuBa'

0.5

100

101

O06001IEHHbBIE XapaKTePUCTUKH MacCHBa

JIMHEWHBIN MOMCK 3alaHHOT0 3HAUCHUS B
MmaccuBe. [IpakTuueckas pabora mo reme
"JInHeHBIA MONUCK 3aJaHHOTO 3HAYEHUS B
maccuBe"

0.5

102

[IpakTnueckas padbora no teme "Ilonck
MHUHHMAaJIBHOTO (MaKCUMaJIbHOTO0) JIEMEHTA
B YHCJIOBOM Maccuse"

103

CopTupoBKa OJJHOMEPHOIO MacCHBA.
[IpocTele METOABI COPTUPOBKH.
[IpakTuueckas pabora no teme "IIpocTsie

0.5




METO/]Ibl COPTUPOBKHU MaccuBa"

CoptupoBka ciausHueM. boictpas

coptupoBka MaccuBa (anroputm QuickSort).

104 1 0.5
[IpakTuyeckas padora o Teme "bricTpas
COpTHUPOBKA MaccuBa'
JIBOMYHBII TOMCK B OTCOPTUPOBAHHOM

105 Maccuse. [IpakTudeckas pabora o Teme 1 0.5
"JIBOMYHBII TOUCK"

106 JIByMepHBbIE MACCUBBI (MaTPHUIIbI) 1

107 Anroput™mbl 06pabOTKH MaTpPUIL 1

108 Pewenue 3amay ananusa JaHHBIX 1

109 CpenctBa TEKCTOBOTO MPOIIeccopa 1

110 KommnbrorepHas BEpCTKa TEKCTa 1
[IpakTuueckas pabora no teme "BépcTka

111 JIOKYMEHTOB C MaT€MaTUYECKUMHU 1 1
dbopmymnamn"

112 NHCTpyMEHTHI peLieH3UPOBAHUS 1

113 [IpakTyeckas pabora o Teme 1 1
"MHOrocTpaHU4HbIE TOKYMEHTHI"
O6naunble cepBuchl. KomekTuBHas padorta

114 ¢ mokyMeHTamu. [IpakTiueckas paboTa mo 1 05
teme "KosnekTuBHas pabota ¢ '
JToKymMeHTamu"

115 Ananus nangelxX. bojpnye nanHnie

116 MamuHHoe 00yueHue 1

117 AHanm3 JaHHBIX C TOMOIIBIO JIEKTPOHHBIX 1

TalJIHI]




[IpakTruyeckas padora o Teme "AHanus

118 1 1
JTAaHHBIX C TOMOIIBIO 3JIEKTPOHHBIX Ta0HI"
[Toctpoenue rpapukoB GyHKIIHIA.
[IpakTuyeckas padora o Teme "Harmsanoe

119 HpGI[CTaBJIeHI/IevpryJIBTaTOB 1 05
CTaTUCTHUYECKOW 00paOOTKU JAHHBIX B BUJIE
IMarpaMM CpeICTBaAMHU PEaKTOpa
AJICKTPOHHBIX TabIUIT"
Jluauu Tpenna. [IpakTuueckas paboTa mo

120 teme "llogbop nuHuuM TpeHa, 1 0.5
IIPOrHO3HpoBaHue"
[Tonbop mapamerpa. [IpakTuueckas padora

121 1o TeMe "YncieHHoe pellieHrne ypaBHEHUH C 1 0.5
MTOMOIIIBIO TI0100pa mapamerpa”
Onrumu3anus Kak MOUCK HAWITYUIIero
pelleHMs B 3aJaHHBIX YCIOBUSAX.

122 [IpakTuyeckas pabota no Teme "Perenne 1 0.5
3aJ1a4 ONTUMH3AIHNHN C TIOMOIIIBIO
ANEKTPOHHBIX Tabnui"

123 PezepBHOE Bpemst 1

124 PesepBHoe Bpems 1

125 PezepBHOE Bpemst 1

126 PesepBHOE Bpems 1

127 PesepBHoe Bpems 1

128 PesepBHOe Bpems 1

129 PesepBHoe Bpems 1

130 PesepBHoe Bpems 1

131 PesepBHOE Bpems 1




132 PesepBHOe Bpems 1
133 PesepBHOE BpeMms 1
134 PesepBHOE Bpems 1
135 PesepBHOE Bpems 1
136 PesepBHOE Bpems 1
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 21.5




11 KJIACC

N KoauyecTBo yacos DJIeKTPOHHbIE
n/-n Tema ypoxka Beero Kontpoabubie IIpakTuueckue fl[:;‘?EHI/Iﬂ uudpoBbIe
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypcsl
KomuuectBo nndopmarim 1
AJNTOPUTMBI C3KaTHUS TaHHBIX
Anroputm Xahdmana
4 [TpakTuueckas pabota mo Teme "CxaTue 1 1
JAHHBIX C MOMOIIBI0 anroputMa Xadpdmana'
5 Anroputm LZW 1
ANTOPUTMBI C’)KaTHUs JAHHBIX C TOTEPSIMHU.
6 [IpakTuyeckas pabora o Teme "CixaTre 1 05
JaHHBIX ¢ otepsmu (anroputmsl JPEG, '
MP3)"
7 CKopocCThb nepeaun JaHHbIX
8 [TomexoycTOHYUBBIE KOJIBI 1
9 [TpakTnyeckas pabora o Teme 1 1
"IlomexoycToitunBbie KObI"
Cuctembl. KOMIIOHEHTBI CUCTEMBI U UX
10 B3anmojeiicTeue. CucTeMHbIi 3 dexT. 1
VYnpasieHue kak HUHPOPMaIMOHHBIN
nporuecc. OOpaTHas CB3b
11 Mogenu u MOJIETUPOBAHUE 1
12 I'pader 1
13 Pemenwue 3aau ¢ momoinsto rpados 1
14 HepeBps 1




15

OCHOBBI TEOPUH UTD

[IpakTruueckas padora mo teme "llonck

16 BBIUTPBIIIHON CTPATETUH B UT'PE C MOJIHON
uHpopmanuein”

17 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA

18 [IpakTuueckas padora o Teme "Cpezncraa
MCKYCCTBEHHOI'O MHTEJIJIEKTa"
dopmanuszanys MOHATUS aJITOpUTMA.

19 MamuHa TelOpHHra Kak yHUBEpCaabHas
Mozelb Beruucinenuil. Tesuc Yépua—
TrropuHra
[TpakTuyeckas pabora no Teme

20 "CocraBiieHHEe POCTOU MPOrpaMMBbl 1751
MamuHbl Thropunra"

21 Mammna [Tocta

22 Hopwmanshsbie anropugmer Mapkosa
ANTOPUTMHUYECKN HEPA3PEIINMBIE 3a1a4H.

23 3agada octaHoBa. HeBO3MOXKHOCTE
aBTOMATUYECKOM OTJIAJKH ITPOrpaMM

24 CI10XHOCTh BBIYUCIICHUI
[Torck MpOCTBIX YUCEN B 3aJaHHOM

25 Jana3oHe ¢ MOMOUIbIO AITOPUTMA «PELLIETO
Dparochenay

26 [IpakTuueckas padora no Teme "[lonck
IIPOCTBIX YKCEN B 3a/IaHHOM JlMana3zoHe"

97 MHoropa3psHbIe LeNble Yncia, 3a1a4u
JUIMHHOU apu(METHKH

28 [IpakTuueckas padota mo Teme "Peanuzamms




BBIUMCJIEHUI ¢ MHOTOpa3psAHbIMU YKrcaaMu"

29

30

31

32

CroBapu (acconMaTHBHBIE MACCHBBI,
otobOpaxkenust). Xaur-radbmuisl. [loctpoenue
as1(haBUTHO-4AaCTOTHOTO CJIOBAPS IJIst
3aJJaHHOTO TEKCTa

[TpakTuueckas padota mo Teme "IlocrpoeHue
an(aBUTHO-YaCTOTHOTO CJIOBAPS JIJIs
3a/laHHOr0 TeKcTa"

AHanu3 TeKkcTa Ha eCTECTBEHHOM SI3BIKE.
Brigenenue HOCJIC,HOBaTCJIbHOCTCﬁ 110
H_Ia6J'IOHy. PernﬂpHHe BbBIPAXXCHH.
YacTOTHBIN aHAIN3

[TpakTrueckas pabota nmo Teme "AHanus
TEKCTa Ha €CTECTBEHHOM SI3bIKE"

33

34

35

Creku. AHaiIM3 NPaBUILHOCTU CKOOOYHOIO
BBIPAXKECHUS

Brruucnenue apupMeTu4eckoro BeIpaxeHus,
3aMMCaHHOro B MOCT(UKCHOH popme
[IpakTuueckas pabora no teme "Brruncinenue

apu(METHUECKOTO BhIPaKECHUSI, 3aIUCAHHOTO
B noctukcHou hopme"”

36

Ouepenu. Mcrionb3oBanue ouepenu AJis
BPEMEHHOT'O XpaHEHUS JaHHBIX

37

38

[IpakTuyeckas paborta o Teme
"Ucnonb3oBanue ouepenn”

HepeBbs. Peanuzanus gepesa ¢ IOMOIIbIO
CCBUIOYHBIX CTPYKTYp. J{BoMuHBIE
(OunapHbie) nepeBbs. [locTpoeHue nepepa




JJId 3aJaHHOT'O apI/I(bMeTI/I‘-IGCKOI‘O
BBIPpaKCHUA

39

40

41

[IpakTuyeckas pabora o Teme
"Ucnonbs3oBanue 1EPEBbEB JIJIs1 BHIYMCICHUS
apu(MeTHUECKUX BbIpaKeHUI"

PekypcuBHble alropuT™Mbl 00X0/1a IepeBa.
Hcnonp3oBaHue cTeka v ouepenu i 006xo/ia
JepeBa

PexypcuBHBIEC anropuT™Mbl 00X0/1a JepeBa.
Hcnonp3oBaHue cTeka v ouepenu i 00xoa
nepeBa

42

Anroputmsl Ha Tpadax. [Toctpoenne
MHHHMAaJIbHOT'O OCTOBHOTO JIepeBa
B3BEIICHHOT'O CBS3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

O6xox rpada B rmyouny. O6xox rpada B
HIAPUHY

44

45

KonunuecTBo pa3nuyHbIX MyTel MEXIY
BEPIINHAMU OPUEHTUPOBAHHOI'O
aIMKJINYECKOro rpada

Anroput™m JlefKCTpBI.

46

[IpakTuueckas pabora no teme "Brruncinenue
JUIMHBI KpaTyaiIliero myTu Mexmay
BepiIMHaMu rpada (anroputm Jleikctper)"

47

48

Anroput™m Droiina—Y opurania
3aiauu, pelraeMble ¢ TOMOIIBIO
JUHAMHUYECKOTO MPOrPaMMHUPOBAHUS:
BBIUMCJICHHE PEKYPCUBHBIX (DYHKITUI




[IpakTuyeckas pabora o Teme "Brruncienne

49 PEKYPCUBHBIX (PYHKITUH C TTOMOIIBIO 1
JTUHAMHYECKOTro IporpaMMupoBanus”
3aiauu, pelraeMbie ¢ TOMOIIBIO
50 JUHAMUYECKOTO MPOrPaMMHUPOBAHUS:
NOJCUET KOJIMYECTBA BAPHAHTOB
ITpakTrueckas padota nmo teme "llomcuér
ol KOJIMYECTBA BAPUAHTOB C MOMOIIBIO 1
JUHAMHYECKOI0 IporpaMMupoBanus”
3anaun, penaeMblie ¢ TOMOIIBIO
52 JTUHAMHYECKOTO IPOrpaMMUPOBAHUS: 3a/1a4H
ONTUMM3AIIH
53 [TonsiTre 0 mapaaurMax MPOrpaMMUPOBAHHS.
00630p A3BIKOB TPOrPAMMUPOBAHUS
54 [TonsiTHE 00 0OBEKTHO-OPHUCHTHPOBAHHOM
IPOTPaMMHUPOBAHUH
55 OO0mbexTh! U Ki1accsl. CBOMCTBA M METOIbI
00BEKTOB
56 OO0BeKTHO-OPUEHTHPOBAHHBIN aHAJIN3
[IpakTuyeckas pabora o Teme
S7 "Hcnonp30BaHre TOTOBBIX KJIACCOB B 1
nporpamme”
58 Pa3paboTka nporpamMm Ha OCHOBE 00BEKTHO-
OpPUEHTHPOBAHHOT'O MOX0/1a
59 [Ipaktuueckas padota "Pa3paboTka mpocToii 1
IPOTPaMMBI C UCTIOJIb30BAHUEM KJIACCOB"
60 Wnkancynauusd. [Ipaktuueckas padota no 05

teMe "Pa3paboTka kiacca, HCIOJIb3YIOIIETO




MHKAICYIALUI0"

61 Hacnenosanwue. [Tomumopduzm

62 [IpakTuueckas pabora o Teme "Pa3paboTka 1
repapxuu Kjiaccon"

63 Cpenpl OBICTPOI pa3pabOTKH MTPOTPAMM.
[IpoexTupoBanue uHTEpdEiica MoIH30BATENS

64 [TpoekTupoBanue uHTEpPEiica Moab30BaTEIIS

65 Hcnonp30BaHne TOTOBBIX YIIPABISIEMBIX
AIIEMEHTOB JUIsl TOCTPOeHUs nHTepdeiica

66 [TpakTuueckas pabota no Teme "PazpaboTka 1
pOTpaMMBI ¢ TpaduueckuM uaTepdericom”

67 H3ydeHue BTOPOro si3bIKa
POrPaMMHUPOBAHUS

68 H3yuenne BTOpPOro si3bika
IPOTPaMMHUPOBAHUS

69 Oransl KOMIIBIOTEPHO-MAaTEMAaTHYECKOTO
MO/JICITMPOBAHUS
JluckpeTu3zanys npu MaTeMaTHUYeCKOM

70 MOJICIMPOBAHUH HENPEPHIBHBIX MTPOLIECCOB.
MopenupoBaHue IBHKEHUS

71 [IpakTuyeckas pabora o Teme 1
"MopenupoBaHue ABUKEHUA"
MonennpoBaHue OMOJIOTHYECKIX CHCTEM.

72 [TpakTnyeckas pabora Mo Teme 0.5
"MopenupoBaHrue OMOJIOTHYECKUX CHCTEM"
MaremaTHuecKue MOJIETH B SKOHOMUKE.

73 BrraucnurenbHble SKCIEPUMEHTHI €

MOJIEISIMHA




BepositHocTHBIE MOaenu. [IpakTnyeckas
pabora o Teme "MmutanmonHoe

74 0.5
MOJIEJIMPOBAHHUE C TOMOLIBI0 MeTo1a MoHTe-
Kapino"

75 KomnbroTrepHoe MOAETUPOBaHUE CHCTEM
yIIpaBJICHUS

76 O6paboTka pe3yIbTaTOB IKCIIEPUMEHTA

7 Tabmuunble (pensSIuoOHHbIC) Oa3bl JAHHBIX
[owuck, copTupoBKa U GUIBTPALUS JAHHBIX.

78 3armpocsl Ha BEIOOPKY TaHHBIX. 3arpoOCHI €
napameTrpamu. BeraucisieMmsie oJist B
3anpocax

79 [TpakTrueckas pabota nmo Teme "Pabora c 1
roToBo# 0a30ii TaHHBIX"
MmuoroTabauunble 0a3bl TaHHBIX. THITBI

80 cBsizel Mexay Tabnuuamu. BaemHui kimrou.
[lenocTHOCTB 6a3bl TaHHBIX

81 [IpakTuueckas pabora no teme "Pa3paborka 1
MHOTrOTa0JIMYHON 0a3bl JaHHBIX"

82 3anmpockl K MHOTOTA0IMYHBIM 0a3aM JTaHHBIX

83 [TpakTuyeckas pabora o reme "3arnpocs K 1
MHOTOTa0IMYHOM 0aze JTaHHBIX"

84 A3k yripaBienus naHasiMa SQL

85 [IpakTuyeckas padora o Teme "YmpaBieHue 1
JIAHHBIMH C TIOMOIIIBIO s13b1ka SQL"

86 Hepensimmonnsie 6a3pl JaHHBIX. DKCIIEPTHHIC
CHCTEMBI

87 HuTepHeT-npuiioxeHus




[TonsiTue 0 cepBEepHOM U KIIMEHTCKOM 4aCTAX

88 caiita. TeXHOJIOTHS «KIUEHT — CepBEP», €€
JIOCTOMHCTBA U HEJOCTAaTKU

89 OcHosbl si3p1ka HTML

90 [IpakTuueckas padora mo teme "Co3nanue 1
TEKCTOBOM BeO-CTpaHUIIBI"

91 OcHosbl si3p1ka HTML

92 OcHogsl s1361ka HTML
[IpakTuueckas padora no teme "Co3nanue

03 BeO-CTpaHMIIbI, BKIIOYAIOIIEH 1
MYyJIbTUMEAUNHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BU/E0)"

94 OcHoBbI KackaaHbIX Ta0mui ctuieit (CSS)
[TpakTuueckas paboTa 1o Teme

95 "OdopmMIieHHE CTPAHUIIBI C TTOMOIIBIO 1
KacKaJHbBIX Ta0auI cTHiIeh"

96 Cuenapuu Ha s3pike JavaScript

97 Cuenapun Ha s3bIKe JavaScript

98 ®opMbl Ha BEO-CTpaHUIIE

99 [IpakTuueckas pabora no teme "O6paboTka 1
JaHHBIX (popM"

100 Pa3smernienue BeO-caiiToB. Yciryra XOCTUHTA.
3arpy3ka (aitioB Ha CalT
KanpupoBanue. VcipaBieHnue nepcrneKTrUBEI.

101 I'ucrorpamma. Koppekius ypoBHeH,
Koppekius 1Beta. ObeciBeUrBaHUE IBETHBIX
U300paKeHHIA

102 BBona n3o0pakeHunii ¢ HCMOIb30BaHUEM 0.5




Pa3TUYHBIX U(POBBIX YCTPOUCTB.
[TpakTrueckas padota nmo Teme "OOpaboTKa
udpoBbIx Gororpaduit”

Peryms. Pabota ¢ o6nactsamu. OUIBTPHL.

103 [IpakTuueckas padora no teme "Perymn 0.5
udpoBsIX poTorpaduii"
MHuorocoitable n300pakeHus. TeKCTOBbIC

104 ciou. Macka cnos. Kananel. Coxpanenue
BbIJIEJICHHON 00acTu

105 [TpakTrueckas paboTa 1o Teme 1
"MHorocoiHbIe H300pakeHus"
[ToaroroBka WILUTFOCTpAIU JIJist BEO-CalTOB.

106 [TpakTueckas paboTta 1mo Teme 0.5
" AHUMHPOBaHHbBIC N300paKeHUS"

107 Bekropnas rpaduka. Bekropuzamus
pacTpOBBIX U300pAKEHHI

108 [TpakTuyeckas pabora no reme "BekropHas 1
rpaduxa"

109 [TpuHIMTIBI TOCTPOCHUS M PEIAKTHPOBAHUS
TPEXMEPHBIX MOJEIEH

110 [Ipaktrueckas padota o teme "Co3nanue 1
MPOCTBIX TPEXMEPHBIX Mojienen"

111 Cerounblie Mmoaenu. Marepuansl

112 [TpakTrueckas pabota no teme "CeTouHble 1
moxenn"

113 MonenupoBaHue UICTOYHUKOB OCBELICHHUS.
Kameps!

114 [IpakTuueckas padora no Teme "Penaepunr" 1




115 AnnutuBHbIE TeXHOJIOTUU (3D-nipuHTEpHI) 1
116 [TonsiTHE O BUPTYaIbHOM PEATLHOCTH U 1
JIOTIOJIHEHHOM PEAIBHOCTH
117 PeszepBHOE Bpems 1
118 PesepBHOe Bpems 1
119 PesepBHOE Bpems 1
120 PesepBHOe Bpems 1
121 PezepBHOE BpeMms 1
122 PesepBHoe Bpemst 1
123 PezepBHOE BpeMms 1
124 PesepBHoe Bpemst 1
125 PezepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PezepBHOE BpeMms 1
128 Pe3epBHOE Bpems 1
129 PesepBHOE Bpemst 1
130 Pe3epBHOE Bpems 1
131 PesepBHOE Bpemst 1
132 Pe3epBHOE Bpems 1
133 PesepBHOE BpeMms 1
134 Pe3epBHOE Bpems 1
135 PesepBHOE Bpems 1
136 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 36.5




MPOBEPSEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YVJBbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3OBAHUSI

Kon
NpoBePsIeMOro
TpeOOBaHMSI

HpOBepﬂeMble TpeGOBaHI/Iﬂ K IIPE€IAMETHBLIM pe3yjabTaTaM 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ’[bH0ﬁ NnporpaMmal CpeaHEro 0611161"0 06pa30BaHI/IH

1.

3namw (nonumams)

11

[lonnmanue OCHOBHBIX MPHUHIMIIOB yCTpoWcTBa U (QYHKUMOHHPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB; TEHICHIIMH pa3BUTHUS
KOMITBPIOTEPHBIX TEXHOJIOTUM; BIIAJICHHEC HABBIKAMH PAOOTHI C OINEPANMOHHBIMH
CUCTEeMaMH W OCHOBHBIMH BHJAMH TPOTPAMMHOTO OOECIICUeHUS IJIs PEIICHUs

y4eOHBIX 3a7a4 10 BEIOPAHHOM CIieIalIn3aliu

1.2

Hanuume  mnpeacraBneHudt o 0a30BbIX  NPUHLUIAX  OpPraHu3allud U

(bYHKI_II/IOHI/IPOBaHI/IH KOMIIBOTCPHBIX ceTei

13

ITorumanne OCHOBHBIX IIPUHIIUIIOB JUCKPETHU3allun Pa3INIHBIX BUJI0OB

nHpopmauu

14

[Tonnmanue 0a30BBIX QJITOPUTMOB OOpaOOTKH  YHUCIOBOM H  TEKCTOBOM
uHpopManuy (3aMuch YUCENl B TMO3HIIMOHHOW CHCTEME CYHCIEHUS, JETUMOCTb
LENbIX YMCE; HAaXOXKIECHME BCEX MPOCTHIX YHUCET B 33JaHHOM JUANa30HE;
00paboTKa MHOTOPA3PSIHBIX LEBIX YHCENT;, aHAIN3 CUMBOJIBHBIX CTPOK U APYTHX),

AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3HaHMe (PYHKUIMOHAJIbHBIE BO3MOYKHOCTH HHCTPYMEHTAJIBHBIX CPEJICTB CpPEIbI

pa3paboTku

1.6

1.7

1.8

2.1

BnaneHne OCHOBHBIMH CBEICHHUSIMH O 0a3ax JaHHBIX, UX CTPYKTYpPEC, CpCACTBAX

CO3JaHuAg U pa60TBI C HUMH

IlonnManue BO3MOXXHOCTEH H OFpaHI/IquI/Iﬁ TEXHOJIOTHH HUCKYCCTBCHHOI'O
HUHTCJUICKTA B PA3JIMYHBIX O6J'IaCT$IX; HaJIn4yuc Hpe,[[CTaBJ'IeHI/Iﬁ 00 MCIOJIb30BaHUU

MH(OPMALIMOHHBIX TEXHOJIOTUI B pa3IMYHbIX MPpoeccnoHalbHbIX chepax

BnageHue — TeopeTHMYECKMM  ammaparoM, — IMO3BOJSIONMM  OCYLIECTBIISTH
MIpPE/ICTAaBICHUE 3alaHHOT0 HATypaJbHOI'O YHCIAa B Pa3IMYHBIX CHCTEMax
CUMCJICHHS; BBIMOJHATH MpeoOpa3oBaHUSl JIOTMUECKUX BBIPAKEHHUM, HCIOJNb3YsS
3aKOHBI aJIreOphl JJOTHUKH; ONPeNeNaTh KpaTyalIliuii MyTh BO B3BELICHHOM Ipade U

KOJIMYECTBO IMyTEH MEXy BEpITHHAMHA OPUEHTUPOBAHHOTO AIIMKIMYECKOTO Tpada
Ymems

YMeHHe HCHoIb30BaTh KOMIBIOTEPHO-MATEMATUUECKUE MOJENH JJIs aHallu3a
00BEKTOB W TPOIECCOB: (POPMYIHPOBATH II€Ih MOJACIUPOBAHUS, BBIMOIHATH

AHAJIN3  PpE3YyJIbTAaTOB, IIOJYYCHHBIX B XOIAC€ MOJACIIHMPOBAHUA; OLCHHUBATH




AACKBATHOCTh MOJCIN MOACIHNPYCMOMY O6’beKTy WM TIpoLECCy, MPCACTABJIATH

PE3YIbTAaThl MOACIIMPOBAHNA B HAIISITHOM BU/IC

2.2

YMmenue — kiaccu(pUUIMPOBATH OCHOBHBIE  3a/1auu aHaiM3a  JAHHBIX
(mporHo3upoBaHue, KilaccuuKamus, KiacTepu3alus, aHajlu3 OTKIOHCHH);
MOHUMATh TOCJENIOBAaTEIIbHOCTh pEIIeHUs 3a/ad aHajlu3a JaHHBIX: CcOOp
MEPBUYHBIX JIaHHBIX, OYMCTKA M OILIEHKa KayecTBa JAaHHBIX, BBIOOp U (WJIM)
MOCTPOCHHE MOJIENH, TMpeoOpa3oBaHWe JaHHBIX, BHU3yalu3alus JaHHbBIX,

UHTEpIIpETaLMsl pe3yJIbTaTOB

2.3

YMmenue omnpenensaTb HHOOPMAIMOHHBIH O0BEM TEKCTOBBIX, TIpadUUYECKUX U
3BYKOBBIX [JAaHHBIX NpPU 3aJaHHBIX [apameTpax AWCKPeTH3aluu. YMeHHe
OIIPEAETSATh CPETHIOI CKOPOCTh IIepeaud [JaHHBIX, OICHMBATh H3MECHEHHE
BpEMEHHU TiepeAaydl Tpu HU3MEHEHWH WH(POPMALMOHHOTO O0BbEMa MAaHHBIX |

XapaKTEPHUCTUK KaHAJIa CBSI3U

2.4

YMeHue CcTpouTh KOJ, 00ECleUMBAIOLUIUMI HAMMEHBIIYI0O BO3MOXHYIO CPEIHIOIO

JUTMHY COOOIICHWSI PU U3BECTHOM YacTOTE CHMBOJIOB

2.5

YMeHue uCnonb30BaTh MNPH PEIICHWH 330a4 CBOMCTBA MO3MIIMOHHOM 3allKiCH
YHUCEJl, aITOPUTMbI IOCTPOCHUS 3alIUCH YUCIa B TO3ULIMOHHON CUCTEME CUUCIICHUS
C 3aJJaHHBIM OCHOBAaHHMEM U IMOCTPOEHUS YHUCIA IO CTPOKE, COJAEpkalled 3amuch
3TOr0 YHWCJAa B IMO3UIUMOHHOM CHCTEME CYHUCICHHS C 3aJaHHBIM OCHOBAHUEM;
YMEHHE BBITIONHATh apUPMETHYCCKHE OICpallii B MO3UIIMOHHBIX CHCTEMax

CUHUCIICHUA

2.6

2.7

2.8

VYMmenue CTPOUTH JIOTHYCCKOC BLIPAKCHHUE B JIU3BIOHKTHBHON M KOHBIOHKTHBHOM
HOPpMaJIbHBIX (bOpMaX 10 3aJaHHOH Ta6J'II/II_[C UCTUHHOCTH, HCCJICAO0BATDH o0acThb
HCTUHHOCTH BBICKA3bIBAHHUA, COLCPKALICTO NEPECMCHHBIC; PCIIATh HCECJIIOKHBIC

JIOTUYECKUE YPAaBHEHUS

YMeHue pemiaTh ajlrOpUTMHUYECKHE 3aJaud, CBA3aHHBIE C aHAIU30M TIpadoB
(3a7aun  MOCTPOEHMSI ONTUMAIBHOIO IyTH MEXIYy BepIIMHaMH rpada,
ONpeleeHUsl  KOJIMYECTBA  PA3NIMYHBIX  IIyT€d  MEXAy  BepIIMHAMU

OPHUCHTHPOBAHHOT'O aJUKJIMYICCKOTO rpa(ba)

YMeHHE WHCIOIb30BaTh JAEPEBbs IIPU AHAIU3E M IIOCTPOCHUU KOJLOB U JUIA
NPEJCTAaBICHUS apU(PMETUUECKUX BBIPAKEHUH, MPH peIIeHUM 33734y TOUCKa U
COPTUPOBKH; YMEHHE CTPOUTH JEPEBO WIPbl MO 3aJaHHOMY AJITOPUTMY;

pa3pabarbiBaTh 1 0OOCHOBBIBATH BBIMTPBILIIHYIO CTPATETHIO UTPhI

2.9

YMeHue aHanu3UpoBaTh AJITOPUTMBI C HCIOJIb30BAaHHWEM TalJUIl TPACCHUPOBKH;
onpeAensaTh 0e3 HUCHOJIb30BAaHUS KOMIIBIOTEpPA  PE3YNIbTaThl  BBITOJIHEHUS
HECJIOKHBIX IIPOrpPaMM, BKIIIOYAIOIIMX LUKIIBI, BETBICHUS U MOANPOTPaMMBI, IIPH

3aJaHHbIX UCXOOHBIX JAHHBIX




2.10

2.11

YMeHue OorIpenenarh CI0KHOCTh HM3y4aeMbIX B Kypce 0a30BBIX aIrOPUTMOB
(cyMMHpOBaHME 3JIEMEHTOB MAacCHBa, COPTHPOBKA MaccuBa, IepeOOpHbIe
QJITOPUTMBI, IBOMYHBIN MOMCK) M INPUBOIUTH IIPUMEPHI HECKOJIBKUX AJTOPUTMOB

paSHOﬁ CJIOKHOCTH JIA pEHICHUSA O,Z[HOI>'I 3aJa4du

Bnanenue yHHMBEpCANbHBIM SI3BIKOM TPOTPAMMHUPOBAHHS BBICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#), npeacraBicHuIMA O 0a30BbIX THIIAX JaHHBIX H
CTPYKTypax JaHHBIX;, YMEHHE HCIIOJIb30BaTh OCHOBHBIC  YIIPABJISIOIINC
KOHCTPYKIIMU; YMEHHE OCYIIECTBISITh aHAIU3 MPEAJIOKEHHON TMPOTrpamMMBbl:
OIIPENENIATh PE3YAbTATHI PA0OTHI MPOTPAMMbI MPH 33JaHHBIX UCXOJHBIX JaHHBIX;
OIIPENeNIATh, TPU KAKUX HCXOJHBIX JaHHBIX BO3MOXKHO IIOJIYUYCHHE YKa3aHHBIX
PE3yNIbTAaTOB; BBIABIATH JAHHBIE, KOTOPbIE MOTYT MPUBECTH K OIIUOKE B padoTe

[IPOrpaMMbl; OPMYIUPOBATH MPEIOKEHUS MO YIYUIIEHUIO IPOrPaMMHOTO KOJa

2.12

2.13

2.14

YMeHue pean30BbIBaTh Ha BRIOPAHHOM JJISI H3YUCHUS SI3BIKE MTPOrPAMMHUPOBAHHUS
Boicokoro ypoBusi (ITackanb, Python, Java, C++, C#) THUIIOBBIE aarOPUTMBI
00pabOTKU YHCeN, YUCIOBBIX MOCIEI0BATEILHOCTE U MAaCCHUBOB: MPEICTABICHUE
guciia B BUJE HAOOpa MPOCTBIX COMHOXHTEINCH; HAXOXKICHUE MaKCUMaIbHON
(MUHUMAIBHON) TU(PBHI HATYPATBLHOTO YKCIIA, 3aAMIMCAHHOTO B CUCTEME CUUCIICHUS
C OCHOBaHHEM, He MpeBbIaIUM 10; BerYrcIeHUE 0000IMEHHBIX XapaKTePUCTHK
AJIEMEHTOB MacCHBa WM YHCIOBOW MOCIEAOBATEILHOCTU (CYMMBI, IPOU3BEACHUS
cpemHero apu(MeTHYecKOro, MHHHMAIBLHOTO M MaKCHMAJIBHOTO JJIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YAOBJIECTBOPSIONINX 33JaHHOMY YCJIOBHIO); COPTHPOBKY
AJIEMEHTOB MAacCHBa; YMEHHE HCIOIb30BaTh B MpOTrpamMMax JaHHBIC Pa3TUYHBIX
TUIIOB C Y4ETOM OTpaHUYCHUI Ha TUANa30H MX BO3MOXKHBIX 3HAUCHU, TPUMEHSTh
MPU PEIICHUW 3a/1ad CTPYKTYPHl JTAHHBIX (CIUCKH, CIOBAapH, CTEKH, OYCPEIH,
JepeBbsl); TPHUMEHITh CTAaHAAPTHBIE W COOCTBCHHBIC TOIIPOTPAMMBI  JUIS
00pabOTKM YHWCIOBBIX JMJAHHBIX U CHMBOJBHBIX CTPOK; HCIIOJIb30BaTh TIpU
pazpaboTke mporpamMM OHOIMOTEKM MOANPOTPaMM; YMEHHE HCIOIb30BaTh

CPEICTBa OTJIAJIKU MPOTPaMM B CpeJie POrpaMMUPOBAHHUS

YMeHue HCIonb30BaTh AIEKTPOHHBIE TAOIMIBI JUUISl aHAdW3a, MPEACTaBICHUS U
00pabOTKM AaHHBIX (BKJIHOYash BHIOOpP ONTUMAIBHOIO pELIEHUs, MOoAOOp JHMHUU
TpEeHJa, pelIeHHe 3a/ay MPOTHO3UPOBAHMSA); YMEHHME HCIIOJIb30BaTh TaOIUYHBIE

(peJ’I}ILII/IOHHBIC) 0a3bl JAaHHBIX U CIIPABOYHBIC CUCTCMbI

YMeHHe  OpraHu3oBBIBaTh  JUYHOE  WH(POPMALMOHHOE  IPOCTPAHCTBO  C
UCIOJb30BAHUEM PA3IMYHBIX CPEJCTB LU(PPOBBIX TEXHOJOTUH; MOHUMAaHUE
BO3MOXXHOCTEHl IHM(POBBIX CEPBUCOB TOCYNAPCTBEHHBIX YCIYT, LU(POBBIX

o0pa30BaTeNbHbIX CEPBUCOB




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
IO UH®OPMATHUKE

Kon
1

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

[udposast rpaMOTHOCTH

11

OCHOBHBIE TEHJICHIIUU Pa3BUTHsI KOMIIBIOTEPHBIX TeXHOJorui. [lapannenbHbie
BBIYMCIICHN. MHOrOnpoLeccopHsle cucTeMbl. Pactipenenénubie

BbIYHUCIINTCIBHBIC CUCTEMbBI U o6pa60TI<a OOJIBIIINX JaHHBIX

1.2

[IpyHIMIBI TOCTPOEHMSI M alapaTHbIE KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
CeteBbie mipoTokoibl. Cerb HWMurepner. Agnpecanuss B cetu HWHTepHeT.
[Tporokonsr creka TCP/IP. Cuctrema nomennsix uMEH. Paznenenue IP-cetn Ha

MMOACETH C MOMOIIILIO0 MAaCOK MOACETEeH

1.3

QaitnoBas cuctema. [louck B ¢aitnoBoil cucreme. [IpuHIMIBI pa3MelieHUus U

uMeHoBaHus (aiyoB B JosiroBpeMeHHOW mamstu. [l[aGnoHbl s onmcaHus

rpynn Qaitnos

14

CKOpOCTI) nepeaayun JaHHBIX. 3aBUCHMOCTD BpPECMCHU nepeaadun OoT

HH(bOpMaI_II/IOHHOl"O 00BEMa JaHHBIX U XapaKTCPHUCTUK KaHaJla CBA3U

1.5

1.6

udposanne ganupix. CUMMeTpUUHbIE U HecUMMeTpuuHble mHUQpbl. [udpser

npoctoii 3amensl. udp Llesaps. [udp Buwkenepa. Anroputm mmdpoBaHus
RSA

Kopapl, no3possitoniye 00HapyKUBaTh U UCIPABIATH OLIMOKU, BOSHUKAIOLIHE IIPH
nepeaade naHHbIX. PaccrosHme XommuHra. KogupoBaHue ¢ IHOBTOPEHHEM

outoB. Koasr XoMMuHTa

Teopernueckne 0CHOBbI UH(POPMATUKHI

2.1

2.2

JlBouuHoe  KoaupoBaHWe. PaBHOMEpHbIE W HEpaBHOMEpPHBIE  KOJBI.
JlekoarpoBaHue COOOIEHHH, 3alMCAaHHBIX C TOMOILBI0 HEPAaBHOMEPHBIX KOJIOB.
VYcnosue ®ano. [locTpoeHne O0JHO3HAYHO ACKOIUPYEMBIX KOJOB C IOMOIIBIO
nepeBa

Teopernueckne moAXoJIbl K OIEHKE KoiudyecTBa HHPopmauuu. Eaunuimsi
u3MepeHus KosmyectBa HHGpopMmanuu. AnQaBUTHBIA MOAXOJ K OLEHKE
Konmu4yecTBa uWHMOpManmu. 3aKkoH aaauTuBHOCTH uHPpopManuu. Dopmyrna

Xaptau. Uapopmanus u seposarHocts. Popmyna lllenHona

2.3

Cucrembr cumcnenus. Pa3BépHyras 3amuch LENABIX H JPOOHBIX YHCEN B
MO3UIIMOHHOM cucTeMe cuucieHus. CBoWcTBa IMO3MIIMOHHOM 3alMCH YHCIIA:
KOJIMYECTBO (P B 3aMuCH, TPU3HAK JETUMOCTH YHCIIa HA OCHOBAHHUE CHCTEMBI
CUHCJICHHsI. AJITOPUTM TIEPEBO/IA 1IETIOTO YMCIa U3 P-MYHON CHCTEMBI CUMCIICHHS

B ACCATUYHYIO. AHFOpI/ITM nepeBosa KOHEYHOM P-muHOM I[pO6I/I B JCCATUYHYIO.



2.4

2.5

AnTopuTM TmepeBojia IEJI0r0 YUCla U3 JeCATUYHOW CHUCTEMBl CUHCIeHUs B P-
nunyro. IlepeBon KoHeyHOW pAecATHYHOW napodbu B P-munyro. J[BouuHas,
BOCbMEpUYHAs U LIECTHAIIATEPUYHAS CUCTEMbI CUUCIICHHUS, CBSI3b MEXAY HUMHU.
Apudmerndeckre onepanuy B MO3UIMOHHBIX CHCTEMaX CUUCIICHUS

TpounuHas ypaBHOBEIIEHHAs cUCTeMa CUMCIeHus. [IBOMUHO-IecATUYHAs cUcTeMa
CUUCIICHUS

KomupoBanue TtexcroB. KomupoBka ASCIl. OpHoOaiiTHBIE KOAMPOBKH.
Cranmapr UNICODE. Konmuposka UTF-8. Onpenenenue HHQOPMAIMOHHOTO

00BEMa TEKCTOBBIX COOOIIEHUN

2.6

2.7

2.8

2.9

2.10

KomupoBanue nzobpaxxenuii. Onienka HHPOPMALMOHHOTO 00BEMA TpaprUeCKuX
JTaHHBIX TIPH 33JaHHBIX pa3pelIeHUH U TIyOWHEe KOAWpOBaHuUs 1BeTa. L[BeToBbIC
monenu. Koguposanue 3Byka. OueHka MHPOPMALMOHHOTO 00bEMa 3BYKOBBIX

AAaHHBIX IIPH 3aJaHHBIX YaCTOTC JUCKPCTU3ALINU U Pa3pAAHOCTU KOAUPOBAHUSA

Anrebpa noruku. IlonsTue BbIcka3biBaHus. Bbicka3piBaTenbHble (HOPMBI
(npenukatel). KBaHTOpHI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omnepauuu. Tabmuibpl HCTUHHOCTH. Jlormdyeckue BbIpaKeHUS.
Jlornueckue ToxaecTBa. Jlornyeckue onepanyuy 1 onepanyuy HaJ MHOXECTBAMM.
3aKkoHbl aiareOpbl JIOTMKU. OKBUBAJICHTHbIE NPE0Opa30BaHUsl JIOTHYECKHUX
BBIpaKEHM. JIornueckue ypaBHEHHsI U CHCTEMBI YPABHEHU.

Jlornueckne QyHKUIUU. 3aBUCHUMOCTb KOJMYECTBA BO3MOXKHBIX JIOTHUECKUX
(GyHKLIMH OT KOJIMYECTBA apryMEHTOB.

Kanonunueckue Gpopmbl TOrMuecKUX BbIpaKEHUN

COBepH_IeHHBIe AU3BIOHKTUBHBIC  KOHBIOHKTUBHBIC HOPMAJIbHBIC (l)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6n1/1ue UCTUHHOCTHU

Jlormueckue 2JIEMEHTBI B cocTaBe Komnbrorepa. Tpurrep. Cymmarop.
MHoropa3psaasbiii cymmarop. [locTpoeHre cxem Ha JIOTHYECKUX 3JIEMEHTax I10
3aJJaHHOMY JIOTUYECKOMY BBIPQKEHHUIO. 3alHCh JIOTMYECKOTO BBIPAKEHUS IO

JIOTUYECKOH cXeMe

Mopenu u mopenupoBanue. llenn MopenupoBaHusi. AJNEKBATHOCTb MOJEIH
MOJIETTUPYEMOMY O0BEKTY WM nporeccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[Ipencrasnenue pe3ynbTaToB MOJEITUPOBAHUS B BHJIE, YAOOHOM JJISI BOCTIPUSITHS

yenoBekoM. ['padpuueckoe npeacraBieHue 1aHHbIX (CXEMbI, TaOIUIbI, TPadUKH).
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[IpencraBinenue weNbIX YUCET B MaMsATH KOMIbIOTepa. OrpaHMYEHHOCTh
JMana3oHa 4Yucel MpU OTPAaHMYEHUM KojuyecTBa paspsaoB. [lepenosinenue
paspsaHOi ceTKU. be33HakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIN OUT. [IBOMYHBIN
JIOTIOJIHUTEBHBIN KOJI OTPULATEIIbHBIX YUCE]L.

[lobutoBeie norumueckue omnepauuu. Jlormueckuid, apu@meTuyeckud u




nuknudeckuii  casurn. lludpoBanme ¢ TOMOIIBIO MOOWTOBOHM omepanuu

«uckirouaromiee MJIN»»

2.12

Hpel[CTaBJIeHI/Ie BCIICCTBCHHBLIX YHCCII B MMaMATHU KOMIIBIOTCPA. 3Haqama51 4acCTb
u IIOpsAAOK 4YHCIIA. Z[I/Ial'la?)OH 3HAYCHUH BCIIECCTBCHHBIX YHUCCII. HpO6J'I€MI)I
XpaHE€HHUA BCIICCTBCHHBIX 4YHCCI, CBSA3aHHBIC C OI'PAaHUYCHUEM KOJIHMYECTBA
paspAaaoB. Brimonaenue onepaum‘/i C BCHICCTBCHHBLIMHM 4YHMCJIaMH, HaAKOIIJICHHC

OIITHOOK IIPpU BBIYUCIICHUAX

2.13

I'padpl. OcHoBHble moHATUA. Bunel rpagos. Onucanue rpadoB ¢ MOMOIIBIO
MaTpHUIl CMEXKHOCTH, BECOBBIX MATpHI, CIHCKOB CMEXHOCTH. Pemenune
ANTOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHauu3oM TpadoB (mocTpoeHue
ONTUMAJIFHOTO TYTH MEXIy BepIIMHaMU Tpada, oIpeaesreHre KOoJIUYecTBa

Pa3JINIHBIX HyTGfI MCXKAY BCpHIMHAMHU OPHUCHTHPOBAHHOI'O ALUKIIMYCCKOI'O

rpaca)

2.14

2.15

HepeBbsi. bunapnoe nepeBo. JlepeBpsi moucka. CrocoOsl 00xoma JepeBa.
[IpencraBnenne apudMeTHYECKUX BhIPAKEHUI B BHJE JepeBa. Mcmoib3oBaHHe
rpad)oB U JICPEBHEB MIPH OMMCAHUK OOBEKTOB U MPOIIECCOB OKPYKAIOIIETO MUPA

JIMCKpETHBIE UTPBI IBYX UTPOKOB C MoiHOW uH(popmarmei. [ToctpoeHue nepepa
nepebopa BapHAHTOB, ONHMCAHHWE CTPATETMH WIPhl B TaOIMYHON (dopme.

BeIArpsIHbIe U IPOUTPHILIHBIE TO3ULNUN. BEIMIPHIIHBIE CTPATETHH

2.16

3.1

3.2

3.3

CpencTtBa  HMCKYCCTBEHHOTO — HMHTEIUIEKTa.  MpeHTudukamuss W MOUCK
n300pakeHmid, pacro3HaBaHue JHil. VICroib30BaHHE METOIOB MCKYCCTBEHHOTO
MHTEJJIEKTa B 00yJaroImux cuctemax. Mcnomnp3oBaHue METO0B HCKYCCTBEHHOTO

WHTeJIeKTa B poboToTexHuke. uTepHet Beme. HeiiponHusie cetu
ANTOPUTMBI U IPOrPaMMHUPOBAHHE

cDOpMEL]'II/BElI_[I/IH INOHATHA aJITOpUTMA. Mamuna TBIOpHHra KaK YHUBCEpCAJIbHAA

MOJIEJIbL BBIYHUCIIEHUN

OmneHka CIOXHOCTH BbIYMCICHUH. Bpems paboTsl W 00BEM HCHONB3yeMOM
MaMsTH, WX 3aBUCUMOCTh OT pa3Mepa MCXOJHBIX JaHHbIX. OrleHka
ACUMITOTUYECKONW CIIO)KHOCTH QJITOPUTMOB. AJITOPUTMBI  MOJIMHOMHUATBHON
cnoxkHoctu. IlepeOopHble anroput™bl. [IpuMepsl pa3IUYHBIX AITOPUTMOB
peLIeHus OJHOM 3a/1a4i, KOTOPBIE UMEIOT Pa3IUYHYIO CII0KHOCTh

OmnpeneneHre BO3MOXKHBIX pe3yJabTaTOB pabOThl MPOCTEUIIMX aITrOPUTMOB
YIOPaBJICHUS HWCIOJHUTEIAMH M BBIUMCIUTENBHBIX alropuTMoB. OnpeneneHue

MCXOJHBIX TAaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET AaTh TpeOyeMblil pe3yabTaT

3.4

AnroputMbel 0OpaOOTKM HATYpaJbHBIX YHCEN, 3alHCAHHBIX B MO3UIIMOHHBIX
CHUCTEMax CYHCIIEHUs: pa3OMeHue 3alucu 4Yuciia Ha OTHENbHbE LUQPHI,

HaxXOXJCHUC CYMMBbI W TIPOU3BCIACHUA I_[I/I(I)p, HaxO0XXJICHHE MaKCHMaJbHOM



3.5

3.6

3.7

3.8

(MUHUMAaNBHON) U (PHI.
[IpencraBnenne ymcina B BUAe HAOOpa MPOCTHIX COMHOXHTENCH. AJTOpUTM
OBICTPOTO BO3BE/ICHHS B CTENCHb. [IOMCK MPOCTHIX YnCeN B 3alaHHOM JIHara3oHe

C IIOMOIIBIO AITOPUTMA «peleTo DparocheHar
MHoropaspsiIHbIe LeIble YUCIIa, 3a/1a4i JITUHHON apu(METUKA

SI3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl JaHHBIX:
LIEJIOUNCIIEHHBIC, BEIICCTBEHHBIC, CHMBOJbHBIC, JIOTHYECKHE. BeTBineHwms.
Cnoxuble ycnoBus. L{ukiel ¢ ycmoBuem. [{uKiibl Mo nepeMeHHOH.

O6paboTka JaHHBIX, XpaHIMKXCA B ¢ainax. TekcToBble U ABOWYHBIC (DAMIIBI.
daiinoBeie MepeMeHHbBIE ((aiiioBeie ykazarenu). UreHue u3 Qaiina. 3amuch B
dbaiin.

Pa3zbuenue 3agaun Ha noazagauu. [lognporpammel (poteaypsl U GYHKIIHH).

Hcnonb3oBaHue CTaHHapTHOﬁ OMOJIHMOTEKH S3BIKA IMporpaMMHUpOBaHUs

Pexypcusi. PexypcuBnble mpouenypsl U pynkuuu. Mcmonbp3oBaHue cTeka s

opraHu3annu pe€KypCHBHBIX BbI3OBOB

Yucnennsle MeTobl. TouHoe M MpHOIMKEHHOE pelieHus 3anayu. YuciaeHHoe
pellleHre ypaBHEHHUH € IMOMOIIBI0 Moadopa mnapamerpa. UMCIEHHbIE METObI
pellleHus ypaBHEHUM: MeToJ mepedopa, METOJA IOJIOBUHHOTO JIEJIEHHUS.
[TpubnnxEHHOE BBIUMCIIEHUE JUIMH KPHUBBIX. Bblumcienue miomaneit guryp c
MIOMOILBI0 YHMCIIEHHBIX METO/0B (METOJ MPSMOYTOJILHUKOB, METOJ Tpameuuit).
[lonck makcumyma (MUHEMYMa) GYHKIHH OJHOW TIEPEMEHHOW METOJ0M

ITOJIOBHHHOT'O ACJICHUA

3.9

3.10

OOpaboTka  CUMBOJIBHBIX  JaHHBIX.  BcTpoeHHble — (QyHKIMHM  s3bIKa
MPOrpaMMHUpPOBaHUsT sl  OOpaOOTKHM  CHUMBOJIBHBIX  CTPOK.  AJITOPUTMBI
00pabOTKM CHUMBOJIBHBIX CTPOK: IMOACYET KOJIMYECTBA IOSBICHUH CHMBOJIA B
CTpOKe, pa3OueHHe CTPOKM Ha CcJoBa IO MpOoOETbHBIM CHMBOJIAM, IOUCK
IIOACTPOKHM BHYTPHU JTaHHOM CTPOKH, 3aME€HA HaWJEHHOM IOACTPOKH Ha APYTYIO
cTpoky. ['eHepamus Bcex cJIOB B HEKOTOpOM ai(aBUTE, YIOBIIETBOPSIOIINX
3aJJaHHbIM oOrpaHudeHusiM. [IpeoOpa3zoBaHue 4Yuclia B CHUMBOJIBHYIO CTPOKY MU

o0paTHO

MaccuBbl M TOCNEIOBaTEIbHOCTH  4YMCel. BbluncieHne  000OIEHHBIX
XapaKTEPUCTUK DJJEMEHTOB MacCHBa WJIM YHMCIOBOM ITOCIIEI0BATEIbHOCTH
(cymMMBI, TpOU3BENEHHUS, CpPEOHEro apu(pMeTHYecKoro, MHUHUMAIBHOIO U
MAaKCUMAaJbHOIO JJIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBIETBOPSIOLIUX
3aJJaHHOMY YCJIOBUIO). JIMHEHHBI MOMCK 33JaHHOTO 3HAYEHHUS B MACCHUBE.
AJropuT™Mbl paboOThl C 3JIEMEHTAMH MacChBa C OIHOKPAaTHBIM IMPOCMOTPOM

MaccuBa. CopTHpOBKa OJHOMEpHOro maccuBa. IIpocTeie MeToAbl COPTUPOBKHU



3.11

(MeTon my3bIpbKa, METOA BBIOOpA, COPTUPOBKAa BcTaBKamu). CopTHUpOBKa
ciusiaueM. beictpas coptupoBka maccuBa (anroputM QuickSort). JIBonuHBI#

ITOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymMepHBIE MacCHBBI (MaTpuIlbl). AJTOPUTMBI O0pabOTKH JABYMEPHBIX
MAacCCHBOB: 3allOJIHEHHE JIBYMEPHOTO YHCJIOBOTO MacCHMBa I10 3a/IaHHBIM
MpaBWJIaM, MOMCK AJIEMEHTa B JBYMEPHOM MAaCCHBE, BBIYHCICHHE MaKCHMyMa
(MHHHMYMa) U CyMMBI 3JIEMEHTOB JBYMEPHOTO MAcCHBA, IEPECTAHOBKA CTPOK H

CTOJ'I6HOB JABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CrmoBapu  (acconMaTHUBHBIE  MAaCCHUBBI,  OTOOpa)k€HHWs).  XOIUI-TAOJHIIBL

HOCTpOCHI/IC aJ'I(l)aBI/ITHO'LIaCTOTHOl"O CJIOBapA AJIA 3aIaHHOI'0 TCKCTa

Crexku. AmHanu3 MPaBWIBHOCTH CKOOOYHOTO  BbIpaKeHHUS. Boluncienue
apu(pMeTUYECKOro BhIPAXKEHHUS, 3alIMCAHHOTO B MOCTPHUKCHOM popme.

Ouepenu. Mcnonp3oBaHue ouepeu 11l BpEMEHHOI'O XpaHEHUS! TaHHbIX

Anroputmbl Ha rpadax. IlocTpoeHne MUHMMAaIbHOIO OCTOBHOI'O JiepeBa
B3BEIICHHOI'O CBA3HOIO HEOPUEHTHpOBaHHOIO rpagda. KomuuecTBo pa3inuuHbIX
nyreil MeXJIy BEepUIMHAMH OPUEHTHPOBAHHOIO  AlMKIMYECKOro rpada.

Anroput™m JIeHKCTpBI

HepeBbsi. Peanuzanus epeBa ¢ INOMOIBIO CCBUIOYHBIX CTPYKTYp. JlBOMuHBIE
(Ounaphsbie) nepeBbs. IlocTpoeHue aepeBa [uid 3aJaHHOTO apU(pMETUYECKOTIO
BbIpakeHUs. PekypcuBHBIE anropuT™Mbl 00Xxoaa aepesa. Mcnonb30BaHue creka u

ouepeu s 00Xo/1a aepena

3.16

3.17

JluHamMHuueckoe MporpaMMHUpPOBaHUE KaK METOJ pElICHUs 3a/1ad C COXpaHEHUEM
MIPOMEXYTOUHBIX PE3ylbTAaTOB. 3a/lauM, pelIaeMble ¢ IOMOIIBIO JUHAMUYECKOTO
POrpaMMUPOBAHUS: BEIYUCIICHHE PEKYPCUBHBIX (QYHKIUH, MOACYET KOIMUYECTBA

BAapHUaHTOB, 3a/la4u OIITUMU3AlIUN

[Tonatne 00 OOBEKTHO-OPUEHTHPOBAHHOM IPOrpaMMHUpPOBaHUU. OOBEKTH U
kyaccol. CBoiicTBa M MeTO/Ibl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBINA aHAJIU3.
PazpaGoTka mnporpaMm Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOAXOJA.

HHKchyJIHI_[I/IH, HacCJICcJ0BaHUC, l'IOJ'II/IMOp(l)I/BM

WNHpopmaninoHHbIE TEXHOIOTHH

4.1

AHanu3 naHHbIX. OCHOBHBIE 3a/laud  aHalM3a JAHHBIX: IPOTHO3WPOBAHUE,
KinaccupuKanus, KiacTepu3anus, aHanu3 OTKIOHeHWH. [locrmemoBaTenbHOCTH
pEeIICHUA 3aJa4 aHalln3a JTaHHBIX: C60p NEPBUYHBIX JAHHBIX, OYHUCTKA W OLICHKA
KadecTBa JaHHBIX, BBIOOp H (WJIM) TMOCTPOCHHE MOJENH, NpeoOpa3oBaHUE
JAHHBIX, BU3yalM3allus AaHHBIX, UHTEpHpeTalus pe3ynbTaToB. [Iporpammubie
cpenctBa u MHTepHeT-cepBUCH sl 00pabOTKM W TPEACTaBICHHS JIaHHBIX.

Bbonwsmme nanasie. MammaHOe 00yueHne




4.2

4.3

AHanu3 JaHHBIX C TOMOIINBI0 DJIEKTPOHHBIX Ta0uuil. BwluucieHue Cymwbl,
cpenHero  apuMETHYECKOro, HauOOoIbIIero  (HAMMEHBIIEro)  3HAYCHHS
nuamna3ona. Beramcnenue kodQPUIMEHTa KOPPEISAIUU JBYX PSIOB JIaHHBIX.
[TocTtpoeHne cTonOyaThIX, JHMHEHYATBIX W KPYroBbIX auarpamm. I[loctpoeHue
rpadukoB ¢pyHkuii. [londop nuHUM TpeHa, pelIeHHe 3a1a9 MPOTHO3UPOBAHUS.

Pemenne 3aJla4 OIITUMH3AallMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_[

Juckperuzanusi OpU  MaTeMaTUYECKOM  MOJEITUPOBAHUU  HEMPEPHIBHBIX
nporeccoB. MojenupoBaHie JIBMKEHUSA. MonenupoBaHue OHOJIOTHUECKUX
cucteM. Maremaruyeckue MOJIEIM B OKOHOMHKE. BbluMcnuTeNnbHbIE
HKCHEPUMEHTHI ¢ MozensiMu. OOpaboTka pe3yabTaToB 3KcrepuMeHTa. Meron
HauMeHbIIMX KBaApaToB. OIlEHKAa YHCIOBBIX IapaMeTPOB MOJIEIUPYEMBIX
O0OBEKTOB M TPOIECCOB. BoccTaHOBIEHHME 3aBUCHMOCTEH IO pe3yibTaTaM

OKCIICPUMCHTA

4.4

4.5

4.6

BepositHOCTHBIE MOJEIIN. Meroast  Monte-Kapio. NmutanronHoe

MOACIINPOBAHUC. CucreMbl MacCOBOI'O O6CJ'Iy>I(I/IBaHI/I$I

Tabnuunble (pelsauoHHbIC) 0a3bl JaHHBIX. Tabnuia — IpeICcTaBICHUE CBEICHHUI
00 ogHOTHMIHEIX 00BekTax. Iloie, 3ammch. Kirou Tabaumel. Pabora ¢ rorosoit
0a30i JaHHBIX. 3aroiaHeHue 0a3bl JaHHBIX. [IoWCK, copTHpOBKA W (GUIBTpALIHS
JaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpockl € IapaMeTpaMHu.
Breruucnsiembie moss B 3anpocax.

MHuorota0iauunble 0a3bl 1aHHBIX. TUMbl cBszeld Mexnay TaOnunamu. BHemHuit
kitou. [lenocTHOCTH 0a3bl JaHHBIX. 3apPOCHl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX
TexctoBbiit  mporeccop. CpencTBa moMCKa U aBTO3aMEHBl B TEKCTOBOM
mporeccope.  CTpyKTypwpOBaHHBIE  TEKCTOBbIE  JIOKyMeHTBl.  CHOCKH,
ormapiienne. [lpaBwia  mUTHpOBaHWS ~ UCTOYHUKOB U odopmiteHUs

6ubnuorpadguyecKix CCbUIOK
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