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PabGouas mporpamma no yuebHoMy npenmetry «MHbopmaruka» (yriayOsieHHbIH
ypoBeHb) (mpenmerHass obsacte «Martematuka u  uHpOpMaTUKay) (maiee
COOTBETCTBEHHO — TMporpaMma 1o UHPOpMaTHKE, HHPOPMATUKA) BKIKOYAET
MOSICHUTENbHY IO 3aITUCKY, COJIEp )KaHNE 00YUEHUS, INITAHUPYEMBIE P €3YJIbTAThl OCBOECHUS
IIp OTpaMMBbI 110 UHPOP MATHKE, TEMATUUECKOE IJTAHUPOBAHUE, NIEp €4eHb (KOIU(PUKATOD)
NpOBEpsSIEMbIX TPEOOBAaHUN K pe3yJibTaTaM OCBOEHHMS OCHOBHOW 0Opa30BATEIbHOM
nporpaMMbl  CpeaHero  oOmero o0pa3oBaHUST M AJIEMEHTOB  COJEpIKaHUS
1o UHPOP MATHKE.

[losicHuTeNnbHAA 3amUCKa OTpa)kaeT ollue Henu U 3aJauyd UHGPOP MATHKH,
XapaKTEPUCTUKY MCUXOJOTHUYECKUX MPEANOCHIIOK K €€ H3YUYEHHUIO 00Yy4YarolIMMKCH,
MECTO B CTPYKType€ y4eOHOro IUlaHa, a TaKXe MOJAXOJbl K 0TOOPY COAep X aHus, K
OTNPEACIICHUIO TUIAHUPYEMBIX PE3yJbTaTOB U K CTPYKTYpe TEMaTUYECKOrO
IUTAHUP OBAHUA.

Conepxanue 0OydYeHHMs pacKpbIBaeT COJEpIKaTelIbHbIE JUHUH, KOTOpbIE
Ip eJ1araroTcs sl 0053aTENbHOTO U3YUEHHUS B KaXKJIOM KJlacce Ha ypOBHE CpEJIHEro
ob1iero oopa3zoBaHusl.

[Inanvpyemble pe3yabTaTbl OCBOCHHUS MPOTpaMMbl 0 MHPOPMATHKE BKIHOYAIOT
JMYHOCTHBIE, METAIlpe/IMETHbIE PE3yJIbTaThl 32 BECh NEpUOJ OOYUEHHS Ha YpOBHE
CpemHero o01ero oopa3oBaHus, a TAKXKE NP EAMETHBIC JOCTHKEHUS 00yYaroIIerocs 3a
KaKJIbIM 101 OOyUeHHUS.

IHOACHUTEJIbBHASA 3AIINCKA

[Iporpamma o wuHpopmaruke (yriayOJeHHbIM ypOBEHb) Ha YPOBHE CpEIHEro
ob1miero oOpa3zoBaHus pa3paboTaHa HA OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOCHUS
OCHOBHOW  00pa3oBaTeibHOM MpoOrpaMMbl  cpeaHero obmiero  oOpaszoBaHus,
npencraBieHHeix B @I'OC COO, a Ttakxke d¢enepaibHOil paboueil mporpaMmel
BOCIHTAHUS.

[Iporpamma o wHPOpPMATHKE AaeT IMpPEIACTABICHUE O IeNAX, OOIIel cTpaTeruu
00yueHus, BOCIIUTAHUSA U Pa3BUTHSA OOyUaIOIIUXCS CPEACTBAMU YUEOHOTO MpeaMeTa
«ndopmatuka» Ha yriyOJIeHHOM ypOBHE, YCTAHABIMBAET 0053aTEIBHOE MP EAMETHOE
CoJIep KaHUE, TIP eIyCMATPHUBACT €r0 CTP yKTYPHPOBAaHHUE 0 pa3jeinaM U TeMaM Kypca,
ompenensieT pacnpeneieHue ero mo kiaccaMm (rojgaM HU3y4YeHHs), aeT MpUMEPHOe
pacnpesenenne yaeOHbIX 4aCOB 110 TEMATHYECKAM pa3jiesiaM Kypca U p eKOMEHTYEMYTO
(MpuUMeEpHYI0) TOCIENIOBATENBHOCTh WX M3YUEHHS C YYETOM MEXIP eAMETHBIX
Y BHYTP UTIPEAMETHBIX CBA3EH, TOTUKU YU4€OHOTO Mp 011ecca, BO3PACTHBIX 0COOCHHOCTEH
00yJaroIIuxcs.

[Iporpamma mo uHPOpMATHUKE OMpEAEHsieT KOJTUYECTBEHHbIE W KauyeCTBEHHBIC
XapakTEepUCTUKNA YIeOHOT0 MaTepuaja ik KaKJ0ro roja U3y4eHus, B TOM YHCIIe AJis
COJIEpIKATEIbHOTO HAIOJHEHUS Pa3HOro BUAA KOHTPOJA (TP OMEXKYTOUYHOU



aTTeCTalluu 00YyYaroIMXCs, BCEP OCCUUCKUX MPOBEPOUHBIX PadOT, roCyaapCTBEHHON
uTOroBOoM arrecrauuu). IlporpaMmma mno wuHbOpMaTUKE SIBISETCA OCHOBOM IS
COCTaBJICHHUS ABTOP CKUX YUEOHBIX ITP OTPaMM U Y4E€OHUKOB, IOy POYHOI0 IJTAHUPOBAHUS
Kypca yUHUTEJIEM.

Nudopmatuka B cpegHem o01emM oOpa3zoBaHUM OTP aKaeT:

CYIIHOCTh MH(OP MATUKU KaK HAYYHOU JUCITUTUTUHBI, U3y YaroIel 3aKOHOMEPHOCTU
NpOTEKaHUsIT U BO3MOXKHOCTM AaBTOMATH3allMM WH(OpPMAIMOHHBIX TP OIIECCOB B
pa3JIUYHBIX CUCTEMAX;

OCHOBHBIE 00JIACTH ITp UMEHEHUST THGOP MATUKH, TP €X 1€ BCEro MHGOP MAIIMOHHBIC
TEXHOJIOTHH, yIIPaBJICHUE U COIMATIbHYIO Chepy;

MEKIUCUUIUIMHAPHBIA ~ XapakTep  uMHGOpMAaTUKU W WHGPOPMAIMOHHOM
JEeATEIbHOCTH.

Kypc unndpopmatuku a1 ypoBHS CpegHEro oOIero oOpa3oBaHMs SBISETCS
3aBEPINAIOIIMM JTAarlOM HEMpPEphIBHOM MOATOTOBKM oOOydaronmxcss B 00iactu
uHGOPMATHKH U WH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, OMHpaETCcs Ha
coJiep KaHHe Kypca HHOOPMATHKH YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHMs M OIBIT
MOCTOSTHHOTO NP UMEHEHUs MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, Jaer
TEOP €TUYECKOE OCMBICIICHNE, HHTEP TP €TAINI0 M 0000IIEHHE ITOTO OIbITA.

PesynbpTaTthel  yrayOJ€HHOTO  YpOBHS  HM3y4deHUsT  y4yeOHOTO  Mpeamera
«HpopMaTHKa» OPUEHTUPOBAHBI HA MTOJTYYEHUE KOMITETEHTHOCTEH 151 TIOCIISTY FOIIIeH
p 0heCCHOHATBHON ASATEIbHOCTA KaK B PaMKax JaHHOM P EeIMETHOM 001acTh, Tak 1
B CMEXKHBIX ¢ Hel o0actax. OHU BKITIOYAIOT B CeO:

OBJIaJICHUE KJIFOUEBBIMU MOHSATUSAMHU U 3aKOHOMEPHOCTSIMH, HA KOTOPBIX CTP OUTCS
JlaHHas TpeaMeTHas 00J1acTh, pPaclo3HABaHUE COOTBETCTBYIOIIMX MM IPHU3HAKOB U
B3aMMOCBS3€H, CIOCOOHOCTh JAEMOHCTPHUPOBATH PAa3IMYHBIC MOJAXOJbI K H3yYEHHIO
SBJICHUM, XapaKTep HBIX JIJISI U3y4aeMOM Mp eAMETHON 00/1aCTH;

YMEHHE peIlaTh TUIIOBBIC NP AKTUYECKUE U TEOP €TUUECKUE 3aJaut, Xap aKTepPHbIC
JIJISL UICTIOJTb30BaHUSI METOJIOB M MHCTP YMEHTAP Misl JAHHOM TP €IMETHOM 00J1acTH;

HaJIMYME NP €ACTaBICHUM O JAHHOM Mp eAMETHOM 00JIaCTH KaK 1EeJI0CTHON TEOpHUr
(COBOKYITHOCTH TE€OP M), OCHOBHBIX CBSI3X CO CMEKHBIMH 00JIACTIMH 3HAHUH.

B pamkax yriy0OyieHHOro ypoOBHSI M3y4yeHUs HHPOPMATUKH OOecreduBaeTcs
1eJieHaNpaBieHHass TOJArOTOBKa OOydYarolmuxcsi K MpOJIOJDKEHUI0 00pa3oBaHus
B OpraHuzanmusix MnpodeccHoHalbHOTO O00pa3oBaHUsS IO  CHEIUAJIbHOCTSIM,
HEMOCP €/ICTBEHHO CBA3aHHBIM C IIU(P OBBIMU TEXHOJIOTHUSIMU, TAKAM KaK I OTpaMMHAs
WH)XXEHEepUs, HWH(OpMalUMOHHAs 0€30MacCHOCTh, WH(POPMALMOHHBIE CHCTEMBI U
TEXHOJIOTUH, MOOUJIbHBIC CUCTEMBl M CETH, OOJBINHE TaHHBIC U MAITUHHOE 00yUYCHUE,
MMPOMBIIIICHHBI HWHTEPHET BEIIEW, MCKYCCTBEHHBIM HHTEIUIEKT, TEXHOJOTUU
OecripOoBOJHON  CBSI3HM, POOOTOTEXHWKA, KBAHTOBBIC TEXHOJOTHHU, CHUCTEMBI
pacCIpeneeHHOTO PEECTpa, TEXHOJIOTHH BUP TYAIIbHOU U JOTMOJHEHHOW P €aJIbHOCTEN.

OcHoBHas 11eN1h U3y4deHus yueonoro np eqmera « MadopMaTika» Ha yriry0JIeHHOM
YpOBHE cpemHero oOmiero oOpa3zoBaHUsi — OOECIeYeHUE MaIbHEHINEro pa3BUTUA



uH(GOP MAITMOHHBIX KOMIIETEHINI 00y YaroIerocs, ero roTOBHOCTH K KU3HU B Y CIIOBHSIX
pa3BUBAOIIErOCs MH(YOPMAIMOHHOTO OOIIECTBA M BO3PACTAIONICH KOHKYP EHITMHU Ha
peIHKE Tpyaa. B c¢Bs3u ¢ satum m3ydenne mHbpopmatuku B 10—11 kmaccax JTOJDKHO
o0ecreunTh:

cOpMHUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO HAa TIOHUMAaHUU POJHU
uHGOP MaTHKH, UHPOPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B COBP EMEHHOM
o0I11ecTBE;

COpMUPOBAHHOCTH OCHOB JIOTUYECKOTO M aJTOPUTMUYECKOTO MBIILICHUS

c(Oop MUPOBAHHOCTh YMEHHUH pa3nu4arh (aKThl U OLIEHKH, CPaBHUBATH OIIEHOYHbBIEC
BBIBOJIbI, BHUJIETh HUX CBSI3b C KPUTEPUAMHU OIICHMBAHMS M CBS3b KpPUTEPHUEB
C OMpeENeIeHHON CUCTEMOM IIEHHOCTEHM, MPOBEPSATh HA JOCTOBEPHOCTh U 0000IIATH
uH(bOP MaIHIO;

chop MUPOBAHHOCTb MPEICTABICHHM O BIUSHUNA HH(POPMAITMOHHBIX TEXHOJIOTHI Ha
KU3Hb 4elloBeKa B  OOLIECTBE, IOHMMAaHHE COLMAJIBbHOTO, 3SKOHOMHUYECKOTIO,
MOJIUTUYECKOTO, KYJBTYPHOIrO, KOPHUAWYECKOr0, MPUPOJHOTO, 3PTrOHOMHYECKOIO,
MEJUIIUHCKOTO U (PU3UOJIOTHUYECKOTO KOHTEKCTOB MH(POP MAIIMOHHBIX TEXHOJIOTHUH;

MPUHATHE MPABOBBIX M JTUUECKUX AaCIEKTOB HMH(OPMAIMOHHBIX TEXHOJIOTHH,
OCO3HAHUE OTBETCTBEHHOCTH JIIOACH, BOBJICYEHHBIX B CO3JaHUE M HCIIOJb30BAaHNE
MH(OPMAITMOHHBIX CUCTEM, PaCIpOCTpaHeHue HHGOP MalIHH;

CO3JJaHHE YCIIOBUHM JJIsi pa3BUTHUsS HABBIKOB Y4YEOHOM, MpOEKTHOH, Hay4HO-
UCCIIEIOBATEIIbCKOM W TBOPYECKOW JIESITEIIbHOCTH, MOTHBAIIMM  OOYyYaromuxcs
K CaMOP a3BHUTHIO.

B conepxanuu yueOHOro mpenmera «MHpopmaTukay BBIICISIOTCS YETHIPE
TEMATUYECKHUX pa3jena.

Paznen «[{udpoBas rpaMOTHOCTH» OCBSIIEH BOIIPOCAM YCTPONCTBA KOMIIBIOTEPOB
U JIPYyTHX DJIEMEHTOB IM(PPOBOTO OKPYKEHHUS, BKIIOYAsi KOMITBIOTEPHBIC CETH,
HCIIOJIb30BAaHUIO CPEJICTB ONEpPAIMOHHOM CUCTeMbl, pabore B cetu HWHTEpHET u
UCIIOJIb30BAHUIO UHTEP HET-CEP BUCOB, MH(OP MAIIMOHHOM 0€30MaCHOCTH.

Paznen «Teopernueckne oCHOBBI MH(GOPMATHKIW) BKIIOUAET B Ce0sl TOHSITHITHBIN
anmapar WHGOPMATHUKH, BOMPOCHl KOAUPOBAaHWA HWHGOOpPMAIMK, H3MEP CHUS
uH(GOPMAIMOHHOTO 00beMa JaHHBIX, OCHOBBI aiTreOpbl JIOTUKH W KOMITBIOTEPHOTO
MO/JIETIUP OBAHUSL.

Pasznmen «AnropuT™Mbl W NPOTPaMMHUPOBAHWE» HAMNpPAaBICH HAa Pa3BUTHC
aJTOPUTMHYECKOTO MBINIJIEHUS, pa3pabOTKy aJrOPUTMOB U OIICHKY WX CIIOKHOCTH,
dbopMHpOBaHUE HABBHIKOB peEalM3alldd MPOTPAaMM Ha S3bIKaxX IpOTrpaMMUPOBAHUSL
BBICOKOT'O YP OBHS.

Paznen «MHdopMalimoHHble TEXHOJIOTHW» MOCBSIIEH BOMPOCAM IPUMEHEHHS
MH()OPMAITMOHHBIX TEXHOJIOTHM, PEaJTU30BaHHBIX B NPHKIAJHBIX P OTPAMMHBIX
NpOAYKTaX W HHTEPHET-CEpBUCAX, B TOM UHCIE€ B 3ajJayax aHajau3a JaHHbIX,
WCMOJIb30BaHMIO 0a3 TAHHBIX U 3JIEKTP OHHBIX TaOJIHIL JJ151 p EIICHUSI IPUKIIAHBIX 3aJ1ay.



B mnpuBenenHom pganee cojaep:xkaHuu ydeOHoro mpenmera «MHbopmaTukay
KypCHBOM BBIJICTICHBI JOTIOJIHUTEIbHBIC TEMbI, KOTOPBIC HE BXOJIAT B 0053aTEIBHYIO
nporpaMmy OOyYeHHUs, HO MOTYT OBITb MPEIJIOKEHBI JJI HM3YUYEHUS OTIEIbHbIM
MOTHBHP OBaHHBIM H CIIOCOOHBIM 00YyYJarOIIUMCH.

YrinyOneHHslii  ypoBEeHb  U3yueHUs  WHGOPMATHUKHA  PEKOMEHIyeTcs s
TEXHOJIOTUYECKOTO np ous, Op UEHTHP OBAHHOTO Ha WH)XCHEP HYIO U
WHOPMAIMOHHYI0 Cephl  JeATEIbHOCTH. YTIIYOJIGHHBI YpOBEHb U3YUEHUS
nHQOpMATHKK O0OECIeUrBaeT: TMOATOTOBKY OOYYalOIMUXCsS, OPHUCHTUPOBAHHBIX
Ha CIECNIUAITLHOCTH B 00JlacTH HMHQPOPMAIMOHHBIX TEXHOJIOTHA W HWH)KEHEp HbIe
CIIEIUAJIbHOCTH, YYACTHE B P OEKTHOM U UCCIIE€I0BATEIbCKOM €SI TENbHOCTH, CBSI3aHHOM
C COBPEMEHHBIMU HAMpaBJICHUSIMH OTpaciu HHGPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH, TOArOTOBKY K yYaCTHIO B OJIMMITHA IaX U cade EnHOro rocy 1ap CTBEHHOTO
’K3aMeHa 1o MH(OpMaTUKE.

[TocnenoBaTenbHOCTh U3YUYEHHUS TEM B MpeAeliax OJHOTO rojia 00y4eHHs] MOXKET
OBITh U3MEHEHA MO0 YCMOTPEHUIO YUUTENsl MPU MOJATOTOBKE padoueil mporpamMMsl U
MOYPOYHOTO TUTAHUP OBAHUS.

OO011ee YuCo 4acoB, peKOMEHI0BAHHBIX ISl U3y YeHUsI MHQOpMaTUKH, — 272 Jaca:
B 10 kimacce — 136 yacoB (4 yaca B Heaento), B 11 kinacce— 136 yacos (4 yaca B HE/ICIIO).

Bo3MmorxkHa koppekThp OBKa OOIIEro YKuciaa 4acoB, pEeKOMEHI0BAHHBIX /IS U3yUYEHUs
npeaMeTa, ¢ y4eTOM HWHIMBHUIYaJIbHOIO MOAX0Ja 00pa30BaTENbHBIX OpTaHU3AIMMI
K yriyOJIeHHOMY M3Yy4Y€HUIO MHGOPMATUKH, B paMKaxX COOJIOACHUS TMTHMEHUYECKUX
HOPMATHBOB K HEJIEITbHOM 00pa30BaTeIbHON HArpy3Ke.



COAEP)KAHUE OBYUEHUSA!

10 KJIACC

IHudpoBasi rpaMOTHOCTH

TpeOoBaHus TEXHUKHU 0€30TIACHOCTU U TUTHEHBI IPU paboTe ¢ KOMIIbIOTEpaMU U
JIpYTUMHA KOMIIOHEHTaMH LIU(PPOBOTO OKP YIKEHUSI.

[IpuHIMIBI pa0OTHI KOMIIBIOTEP OB U KOMIIBIOTEP HBIX CUCTEM. ApXUTEKTypa (HoH
Helimana. ABTOMaTHYECKOE BBINOJHEHUE IPOrpaMMbl Iporeccopom. OnepaTtuBHas,
NOCTOSIHHAs W JO0JITOBpeMeHHass namsAtb. OOMEH JaHHBIMU C [OMOIIBI IIWH.
KonTp osutep sl BHEIIHUX yCTpOUCTB. [IpsAMON AOCTYN K MamsATH.

OCHOBHbBIE TEHJEHIMU Pa3BUTHS KOMIBIOTEPHBIX TexHoJoruid. [lapasensbHbie
BbIUHCIIEHUA. MHoromnpoueccopHbie cuctemMbl. CynepKoMibloTepbl. Pacnpenenentsie
BBIYHCIUTEIbHBIC CUCTEMBI M 00paboTka O0JBIIUX TaHHBIX. MOOMIBHBIC TGP OBBIC
yCTpOWCTBA W WX PpPOJb B KOMMYHHKAUUAX. BCTpOEHHbIE KOMIBIOTEPHL
Muxkp okoHTp oJepbl. POOOTH3Mp OBaHHBIE TP OU3BOICTBA.

[IporpammHoe oOecriedeHre KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM. Buipl
nporpaMMHOro oOecnedeHus W UX HazHayeHue. OCOOEHHOCTH P OTrpaMMHOIO
obecrieueHust MOOMIIBHBIX yCTp OMCTB. [lapannensHoe np orpaMmmupoBanre. CUCTEMHOE
np orpaMMHoe oOecriedeHue. OneparmoHHbIE CUCTEMBI. Y THIIUTHI. [IpaiiBepbl y CTPOMCTB.
WHcTannsauus u JenHCTa I s Ip OrpaMMHOT0 00ecreyeHHs .

daiinoBbie cuctembl. [IpuHIMOBI pa3MmelmeHus W HWMEHOBaHHUS  (aiiioB
B JIOJITOBP eMeHHOM maMsTH. [11abmoHs! 11 onmrcadus rpynn Gaiios.

[Iporpammuoe oOecnieuenue. JluieH3upoBaHKWE TP OTrPaMMHOIO OOECTIeUeHHs U
mupoBeIX pecypcoB. [IpompuerapHoe U cBOOOJAHOE TPOTrPaMMHOE OOECTeUEHHE.
Kommepueckoe 1 HEKOMMEpUYECKOE HCIOIB30BaHUE IPOTPaAMMHOI0 OOECreueHUs: U
mupoBeIX pecypcoB. OTBETCTBEHHOCTb, YyCTaHABIMBaeMasi 3aKOHOATEIbCTBOM
Poccuiickoit ®enepanuu 3a HENPABOMEPHOE MCIOJb30BAHUE P OTPAMMHOIO
obecrieueHust U PP OBBIX PECYPCOB.

[IpyHOMIIBI TOCTPOECHUS M allapaTHbE KOMIIOHEHTBl KOMIIBIOTEPHBIX CETEH.
CereBble npoTokoinbl. Cetb UHTEpHET. Anpecanus B cet MHTep HeT. [Ip 0oTOKOMNBI CTEKA
TCP/IP. Cuctema TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha mojacerd ¢ NOOMOLILIO Macok mojacerei. CereBoe
anMuHuCTpupoBanue. [lonyyeHne HaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka HaIM4Us CBA3U C y3J10M ceTd. OnpeaeneHne Map mpyra JBHKEHUS TAaKETOB.

Bunet  pedrenbHOCTH B cetu  HMurepner. CepBucsl  HHTEpHeETa.
['eoundopmanionnbie cucteMbl. ['€0OKalMOHHBIE CEPBUCHI PEATBLHOTO BpEMEHU
(HampuMep, JOKalMs MOOWIBHBIX Telne(OHOB, OINpEAENEHUE 3arpy>XEHHOCTU
aBTOMAarucTp ajieil), UHTEp HET-TOPTOBJISI, Op OHUP OBAaHKE OMJIETOB U T'OCTHHHMII.

1 KprLlGOM BBIACJICH MaTCpual, KOTOpBII;II He SBISIETCSA 0053aTeIbHBIM Opru M3y4YCHUU U HE BXOIUT B COACPIKAHHUC
l'[pOMC)KyTO‘IHOﬁ WJIM UTOTOBOM aTTECTAIIUM 11O npeamMeTy.



['ocynapcTBeHHBIE 3JEKTPOHHBIE CEpBUCHI M yciuyru. ColManbHbIE CETH —
OpraHu3alys KOJJIEKTUBHOTO B3aUMOICUCTBHUS U oOMeHa JaHHBIMU. CeTeBOMl ITHKET:
npaBWia MoBefeHUs B KubOepmpocTpaHcTBe. [IpoOnema MOJIMHHOCTH IMOJTY4YEHHON
nHopmarmu. OTKpBITEIE 00pa30BaTEIbHBIE PECYP CHI.

TexHOTeHHbIE W JKOHOMHUYECKHE YTpO3bl, CBS3aHHBIE C HCIIOJIb30BAHHEM
MH(GOP MAIMOHHO-KOMMYHHUKAIIMOHHBIX ~TeXHOJOrui. OOmue npooOeMbl 3aliuThl
uHpopmanuu U uHPopManrMoHHON Oe3omacHocTH. CpeacTBa 3auiuThl UH(OP MK
B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX M aBTOMATU3UPOBAHHBIX WH(OPMALMOHHBIX
cucremax. [IpaBoBoe obOecrieuenre nHHOPMAMOHHON O€30MaCHOCTH.

[TpenoTBpaleHne HeCAHKIIMOHUPOBAHHOTO JJOCTYTIA K TMYHON KOH(UICHIUATBHON
uH(pOpMaLIUU, XPaHSIIEHCs Ha Mep COHATbHOM KOMIIBIOTEPE, MOOMIBHBIX YCTP OMCTBAX.
BpenonocHoe mporpammaoe obecrieueHne u crnocoObl 60pbObI ¢ HUM. AHTUBUP Y CHBIE
nporpaMmMbl. OpraHu3anys JIMYHOTO apXuBa HHPopMalmu. PezepBHOE KOMHp OBaHUE.
ITaposibHas 3ammTa ap XuBa.

[udpoBanne nanupix. CuMMeTpUdHbIE U HecUMMeTpuuHble mu@pbl. [Hudps
npocroit 3amensl. [ludp Lesaps. lludpp Buxenepa. Anropurm mudpoBanus RSA.

Teopernueckue 0CHOBBI HHPOPMATHKH

Nudopmanus, nanueie u 3HaHusa. MHbOpMalMOHHBIE MPOIECCH B MPHUPOJIE,
TEXHUKE U 0OIIECTBE.

HemnpepblBHbIE W JUCKPETHbIE BEJIWYMHBI U curHaibsl. HeobOxoaumocts
JMCKp €TU3aly HHGOPMAIUH, I €HA3HAY CHHOMU JJ1s1 X paHSHMSI, TIep e71aur U 00p abOTKH
B LU(POBBIX CHCTEMAX.

JIBomuHO€ KOqMp OBaHUE. PaBHOMEpHBIE 1 HEp aBHOMEPHBIE KOABI. [lekoaup oBaHue
COOOIICHUH, 3aMMCaHHBIX C TIOMOIIBI0 HEPaBHOMEPHBIX KOJ0B. Ycimopue DaHo.
[ToctpoeHne OJHO3HAYHO JIEKOJAUPYEMBIX KOJOB C TOMOUIbIO JepeBa. EnnHUIIbI
U3MepeHus KojandecTBa MHGopManmu. An(aBUTHBIA MOAXOJ K OIEHKE KOJIMYECTBA
uHbOP MAIUH.

Cucrembl cuucienus. Pa3BepHyTas 3ammch MEAbBIX W APOOHBIX YHCET
B TMO3UIMOHHON cucreMe cuuciaeHus. (CBONCTBA TMO3UIMOHHOW 3alMCH YHUCTA:
KOJIMYECTBO IM(p B 3amMKCH, MPU3HAK JCIMMOCTH YHUCIIa Ha OCHOBAaHHE CHUCTEMBI
CUMCIICHHSI. AJITOPUTM TIEpEBOJIa LENOTO 4YHcia U3 P-MYHON CUCTEMbl CUUCIICHUS B
NECATUYHYI0. AJITOPUTM Tep €BO1a KOHEUHOU P-UYHOM 1podU B JECATUYHYIO0. AJITOPUTM
MEPEBOJIA LENOr0 YHCIIa U3 JECATUYHOW CUCTEMbI cuucieHus B P-uunyro. [lepeson
KOHEYHON JecaiTuyHOM aApoOu B P-wynyto. J[BowdHas, BOCBMEpHYHAs W
[IECTHAIIIATEp MYHAS] CUCTEMBbI CYHUCICHHUSA, CBSI3h MEXAY HHUMH. ApupMeTHUecKre
OTIepallMM B MO3UIIMOHHBIX CUCTEMAX CUUCICHHUS. 1 pOouUUHAas YPABHOBEUIeHHAS CUCTEMA
cuucnenus. J{oOUYH0-0ecAmudHas CUCMeMA CYUCTIeHUSL.

KonaupoBanue tekcroB. Koguposka ASCII. OxgHobaliTHbIe Koaup oBKU. CTaHAAPT
UNICODE. Koguposka UTF-8. Onpenenenre nHGpop MallMOHHOTO 00beMa TEKCTOBBIX
COOOIIIEHMUIA.

KoaupoBanue nzob6p axxenuit. Orenka uHGOPMAIMOHHOTO 00beMa I'paduyecKux
JTaHHBIX NP U 3aJJaHHBIX Pa3pelIeHUH U Ty OMHe Ko IupoBaHus 11BeTa. L[BeToBbIE MO1EIH.
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BektopHoe komupoBanue. @opmarel rpaduueckux (daitnio. TpexmepHas rpaduka.
®dpaxkranpHas rpaduka.

KonupoBanue 3Byka. Ouenka nHGOpMalMOHHOTO 00beMa 3ByKOBBIX JJAHHBIX TIPU
3aJJaHHBIX YaCTOTE AUCKP €TU3ALMH U P a3pALHOCTH KOJAUP OBAHMUS.

AnreOpa noruku. IloHsiTHe BbICKa3bIBaHUSA. BbIcKa3bpiBaTenbHble (HOpMbI
(mpenukathl). KBaHTOpBI CylI€CTBOBAHMS M BCEOOIIHOCTH.

Jlornueckue omnepauud. TaOauipl MCTUHHOCTH. JlOTWYecKue BBIP AXKEHUESL.
Jlornyeckue Toxjecta. [loka3aTenbCTBO JIOTHUYECKUX TOXKIECTB C MOMOILbIO Ta0JIHUILL
MCTUHHOCTHU. JIornueckue onepanuu 1 onep anuu HaJl MHOKECTBAMH.

3aKkoHBI anreOphl JIOTHMKH. OKBHBAJICHTHBIE TIPEOOpa30BaHUS JTOTHYCCKHX
BBIp a)KEHUM. JIornueckue ypaBHEHUs U CUCTEMBI P aBHEHHM.

Jlornueckue (QYHKIUU. 3aBUCUMOCTh KOJHWYECTBA BO3MOXHBIX JIOTHYECKHX
GbyHKUMN OT KOJTM4ecTBa apryMeHToB. [losHbIe crucTeMBbl IOTHYeCKuX (yHKIUHN.

Kanonuueckue Gpopmbl Joruueckux BolpaxeHuil. CoBep lIeHHbIE T3 bIOHKTUBHbIC
U KOHBIOHKTMBHBIE HOpMajbHbIE (OPMBI, aITOPUTMbI UX MOCTPOEHUS MO TaOJIUILIE
VCTUHHOCTH.

Jlormueckue dieMeHTBl B cocraBe Kommbiorepa. Tpurrep. Cymmarop.
Mmuoropaszpsanaeiii  cymmarop. lloctpoeHne cxeM Ha JIOTHYECKMX 3JIEMEHTax
[0 33JAHHOMY JIOTHYECKOMY BBIP@XEHHUIO. 3amluCh JIOTHYECKOTO BBIPAXKEHUS 10
JIOTMYECKOU CXeMe.

[IpencraBieHune HeNbIX YUCEN B TAMITH KOMIIbIOTEpa. OTpaHUYEHHOCTD IUATIa30Ha
Yycell NPHU OIPAHWYECHHH KOJIMYECTBA pas3psanoB. llepenosiHeHne pa3psIHON CETKH.
be33HnakoBble M 3HAKOBBIC JaHHBIC. 3HAKOBBIN OHUT. [[BOMUYHBIN TOTOJTHUTEIBHBIN KO
OTp ALIATENIBHBIX YUCEIL.

[ToOGuTOBBIE TOTHYECKUE OTIEp allUK. JIOrnuecKuii, apupMETUIECKUI U IUKIIY €CKUI
cauru. [udgpoBanue c noMoub0 NOOUTOBOM onepauuu «uckirovaromiee NJIN».

[IpencraBiieHue BEIIECTBEHHBIX YHMCENI B NAMATH KOMIIbIOTEpa. 3HA4YaIas 4acTb
U TOPAJIOK yncna. J{nana3oH 3HaYeHH BeleCTBEHHBIX yucen. [Ipobiembl XxpaHenus
BEILECTBEHHBIX YUCEII, CBSI3aHHBIE C OTP aHUYEHUEM KOJINYECTBA P a3psA10B. BeinonHeHue
omepanyii ¢ BEIIECTBEHHBIMU YHCIAMHU, HAKOIUICHHE OIIUOOK IPH BHIYUCIICHUSIX.

AJTOpUTMBI U MPOrpaMMHPOBaHHE

OmnpeneneHrue BO3MOXKHBIX pPe3yJbTaTOB palbOThl MPOCTEUIINUX aAJTOPUTMOB
YIIP aBJICHUS UCTIOJHUTEISIMHA U BBIYUCIIUTEIBHBIX AJITOpUTMOB. OTpe1eNIeHrE HCX O/THBIX
JAHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET JaTh TpeOyeMblid pe3ybTar.

OTamnbel pemeHus 3ajad Ha KoMmblorepe. MHCTpyMEHTalIbHbIE CpEICTBa:
TP aHCISITOP, OTIATIUK, TP 0(punupoBIIMK. KOMOWISIUS M UHTEP P €TAIUs TPOTPAMM.
BupTyanbHble MallIMHbI.

WUuTterpupoBanHas cpena pas3paboTku. MeToapl  OTIagkd — OpOTpaMM.
Hcnonp3oBanue TpaccupoBouHbIX Tabnuu. OTiagounbiii  BbiBOA. [lomaroBoe
BBITIOJIHEHHE NP OrpamMMbl. To4uku ocTtaHOBa. [IpocMOTp 3HaYEHUI NIEp EMEHHBIX.



Azeik  mporpammupoBanus (Python, Java, C++, C#). Tumbl JaHHBIX:
LETOYUCIECHHbIE, BEIIECTBEHHbIEC, CHUMBOJIbHBIC, Jorudyeckue. BerBnenus. CiioxxHble
ycioBus. [{uknel ¢ ycmoBueM. [{ukibsl mo mnepemeHHOW. B3anmo3ameHsaeMoCTh
pa3aMYHbIX BUAOB IUKIOB. MHBapuaHT nukina. CocraBieHUE IUKIA C UCIOJIb30BaHUEM
3apaHee OIpeNeJICHHOT0 NHBap MAHTa IUKJIA.

JlokymeHnTtupoBanue nporpamm. Fcnosib3oBanne komMeHTapueB. [loaroroska
ONMCAHUS TP OTPAMMBbI U UHCTP YKIIUU 151 TOJIb30BATENS.

ANTOPUTMBI 00Pa0OTKM HATypaldbHBIX YHCEN, 3aMHMCAHHBIX B MO3UIIMOHHBIX
CHCTEMax CUHCICHHUS: pa30MeHne 3aMicy Yucia Ha OTHeTIbHbIC (P b, HAXO0XKICHIS
CYMMBI U TIp OM3BeIeHUs IU(Dp, HAXO0KACHUE MAKCUMATIbHOU (MUHUMAJIBHOM) TU(P bI.

Haxosxaenue Bcex MpoCThIX YKCeN B 3aJJaHHOM Jquamna3one. [IpencraBnenue uncia
B BUJIE HAOOpa P OCTBIX COMHOXKHTENEH. AJITOPUTM OBICTPOTO BO3BENICHHUS B CTEIICHD.

O6paboTka naHHBIX, XpaHsaumxcs B (ainax. TekcToBble M JBOUYHBIC (DAiliibl.
daiinoBsie nep eMeHHbIE (paiimoBbie ykazaTenu). Urenue u3 daitna. 3anuck B aiin.

Pa3z0Ouenue 3amaun Ha nojzanadu. [loamporpammel (mpouenypsl U (PyHKIMH).
Pekypcus. PexypcuBHbie 00bekThI ((ppakTaisl). PekypcuBHbIe p oLieyphl U ()Y HKIIHU.
Hcnonp30BaHue cTeka [ OpTaHU3alUu P €Kyp CUBHBIX BBI30BOB.

Hcnonb3oBaHue craHAapTHOW  OWMONHMOTEKHM  sI3bIKa [P OTPaMMHPOBAHML.
[MoaxmroueHre 6MOIMOTEK MOANPOrpaMM CTOPOHHUX MpOU3BoAUTENCH. MOy IbHBIN
IIP UHLIUII TIOCTP OEHUS TIP OTP aMM.

Yucnennsle MeTonbl. TouHOE M NPUOIMKEHHOE pElIeHHs 3a1adu. YuciieHHbIe
METO/Ibl PEILIECHUS yPAaBHEHUW: METOJ mepedopa, METOJ IMOJOBUHHOIO [EICHMUS.
[TpubnumxeHHoe BbIUKCIEHHE JJIMH Kp UBBIX. Bbruncienue mioniaaei puryp ¢ nomouipto
YUCJIEHHBIX METOJI0B (METO/I P IMOYTOJBLHUKOB, METO 1 Tp anenuii). [lonck Mmakcumyma
(MuHMMYMa) QYHKIIUH OJTHOU Mep EeMEHHON METOIOM MOJIOBUHHOTO JICICHHUS.

O6paboTka  CHUMBOJBHBIX  JaHHBIX. BcTpoeHHble  (QyHKIMH  sI3bIKa
P OTPAMMHUPOBAHUS UII O0OpaOOTKM CHUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKH
CHUMBOJILHBIX CTPOK: MOJICYET KOJMYECTBA TMOSBICHUN CHMBOJIA B CTpOKE, pa3OueHre
CTp OKH Ha CJIOBA IO TP 00ETbHBIM CUMBOJIAM, TIOUCK MOJCTPOKH BHY TPH IaHHOM CTPOKH,
3aMEHA HAJIEHHOM MOJACTP OKHU Ha AP YT'YIO CTP OKY. ['eHep anust BCEX CII0B B HEKOTOPOM
andaBuTe, yJAOBIETBOPSIONINX 3aJaHHBIM orpaHndeHusM. [Ipeobpa3oBanue yncna B
CUMBOJIbHYIO CTPOKY M 00OpaTHO.

MaccuBbl W TOCIEAOBATENBHOCTH  uMced. BbpluncieHne  000OIIEHHBIX
XapaKTEepUCTUK 3JEMEHTOB MAaccUBa WM YHUCIOBOM MOCIEN0BATENBHOCTH (CyMMBI,
NP OU3BEICHUS, CPEOHEro apu(METUYECKOro, MUHUMAJIBHOTO W MAaKCHUMAaJbHOIO
AIIEMEHTOB, KOJIMYECTBA 3JEMEHTOB, YJOBJIETBOPSAIONIMX 3aJaHHOMY YCIIOBHIO).
JInHeNHBIN ITOUCK 3aJJaHHOTO 3HAUCHUS B MAaCCHUBE.

CopTupoBKa OJHOMEpPHOro MaccuBa. [IpocTbie MeTOABl COPTUPOBKU (METOI
My3bIp bKa, METO/1 BBIOOpa, COp TUPOBKA BCTaBKamMu). COp TUPOBKA CIUAHUEM. bricTpas
coptupoBka maccuBa (anroputm Quickcort). JIBOUYHBINA MOUCK B OTCOP TUPOBAHHOM
MacCHUBE.
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JIByMep HbIe MacCUBBI (MATPULIbI). AJITOPUTMBI 00PaOOTKU IBYMEPHBIX MACCHBOB:
3aII0JTHEHHE IBY MEPHOTO YHCIOBOTO MacCHBa IO 33 JaHHBIM I1p aBUJIaM, TOUCK 3JIEMEHTA
B JIByMEPHOM MACCHUBE, BBIUMCICHHE MaKkCUMyMma (MUHUMYMa) U CyMMBbI 3JI€EMEHTOB
JIBYMEPHOTO MACCHBa, IIEP ECTAHOBKA CTPOK U CTOJIOLIOB IBYMEP HOI'O MacCHBa.

NHpopmanuoHHbIEe TEXHOJIOTHU

TekcroBeiit  mporneccop. PemaktupoBanune u  QopmatupoBanue. I[Iposepka
op horpaduu urpamMmmatuku. CpeacTBa MOUCKa M aBTO3aMEHBI B TEKCTOBOM IIP OIIECCOPE.
Hcnonb3oBanue cruwiei. CTpyKTypUpPOBAaHHBIE TEKCTOBBIE JOKyMEHThI. CHOCKH,
ornasnenue. KomnektuBaas pabora ¢ jokymeHTamu. THCTp yMEHTHI P €lIeH3UP OBAHUS
B TEKCTOBBIX mpoiieccopax. OOmaunsie cepBuchl. [lenoBas mepenucka. Pedepar.
[IpaBuna UUTHPOBAHUS HCTOYHUKOB U O(opmieHuss O0ubiauorpapuyueckux CChUIOK.
OdopmieHue crucka JIUTEpaTypbl. 3HAKOMCTBO C KOMITBIOTEPHOU BEPCTKOW TEKCTA.
TexHu4yeckue cp eAcTBa BBOAA TeKcTa. Crieluain3upoBaHHbIC CP €CTBA PEIaKTHP OBAHNSI
MaTEeMaTHYECKUX TEKCTOB.

Ananu3 nanHHbiXx. OCHOBHBIC 3aJlaud aHaJIW3a JIaHHBIX: IPOTHO3UPOBAHMUE,
KiaccuduKkaims, Kiacrep u3amus, anaan3 oTkioHeHui. [locnenoBaTeIbHOCTD P elIeHHs
3aj1a4 aHaJIM3a TaHHBIX : COOP Mep BUUHBIX JAHHBIX, OYUCTKA U OIICHKA KaueCTBa IaHHBIX,
BBIOOP W/WJIM TIOCTP OCHHE MOJICTH, TIpeo0pa30BaHUE JaHHBIX, BU3YyaIM3alns JaHHBIX,
WHTEpIpeTanus pe3yiabTaroB. lIporpamMMHbie CpeAcTBA W WHTEPHET-CEPBUCHI IS
00pabOTKM W TIPEACTaBICHUSA IAaHHBIX. bojbpmme maHHbIe. MamuHHOE 00yYEHHE.
Hnmennexmyanbuvlil AHAIU3 OAHHDBIX.

AHanu3 TaHHBIX C TOMOUIbIO 3JIEKTPOHHBIX TaOH1l. Beruncienue cyMMbl, CpeiHero
apudmMeTnuecKkoro, HauOObIIEr0 (HAMMEHBILIET0) 3HAUCHUs Auana3oHa. Beruucnenue
kodpduIMeHTa KOoppenaiuud JByX psSaoB naHHbIX. [loctpoenue cronbuatsix,
JUHEWYaThIX U KpyroBeix auarpamm. [loctp oenue rpadukoB ¢ynkumid. [Tondop nunm
TpeH/a, pelIeHre 3a/1a4 1P OTHO3UP OBAHMUSI.

YucreHHoe pelieHne ypaBHEeHU ¢ MOMOIIBI0 To100pa napamerpa. OnTuMusanms
KaKk IOWCK HAWIYUIIEro pelieHus B 3aJaHHbIX ycnoBusix. llemeBas QyHkuus,
orpanuueHus. JlokanapHble U TI100aTbHBIH MUHUMYMBI 1LIeeBOM (QyHKiuu. Pemenue
3a/1a4 ONTUMU3AIIH C TTOMOIIBIO 3JIEKTP OHHBIX TAOIUII.

11 KUJIACC

Teopernyeckue 0CHOBBI HHPOPMATHKHU

Teopernueckre MOAXOABI K OLIEHKE KOJHMYECTBA HMH(POpMAIMHU. 3aKOH
anautuBHOCTH HHpopMarmu. Popmyna Xaptiu. WMudbopmanus u  BepOSITHOCTD.
®opmyia lllenHona.

Anroputmsl cxaTtus AaHHbIX. Anroput™M RLE. Anroputm Xaddmana. Anropumm
LZW. ANroput™msbl cKaTUs TaHHBIX C TOTEP AIMU. Y MEHbIIIEHUE TJTyOMHBI KOUPOBAHUS
uBera. OCHOBHBIE UaeH aliropuTMoB cxatus JPEG, MP3.
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CkopocTp  mepenayu  JaHHBIX.  3aBUCUMOCTb  BpPEMEHM  IEpeJaydd OT
MH(POPMALMOHHOTO 00BbEMa JAaHHBIX W XapaKTEPUCTUK KaHaia cBs3U. lIpuuumHbl
BO3HUKHOBEHHS OLIMOOK Mp U Niep e1aue NaHHbIX. Ko b, M03BOJIsIONINE 0OHAPYKUBATh U
UCHPaBJISATh OIIMOKHM, BO3HUKAIOLIKE MPU Nepenade NaHHbIX. Paccrosinne XaMMuHra.
Konuposanue ¢ moBropenrneM 6utoB. Koasl XaMmuHra.

Cucrempl. KoMnoHeHTbI cucteMbl M UX B3aumojeiictBue. CHCTEMHBIA IPQEKT.
VYnpasnenue kak nHGOp MaUMOHHBIH nporecc. OOpaTHast CBSI3b.

Mogaenn u wmonenupoBanue. llens monpenupoBanus. COOTBETCTBHUE MOJIEIH
MOJEIUPYEMOMY OOBEKTYy WM MpOLEcCy, Lenu MojaenupoBanus. Dopmanuzaims
NpUKIAJHBIX 3a/a4.

[Ipencrapienue pe3yabTaTOB MOJETUPOBAHUS B BUIE, YA0OHOM JJIsl BOCIIP USITHS
yenoBekoM. ['paduyeckoe mpencraBieHrue JaHHBIX (CXEMbl, Ta0aullbl, rpadukn).

I'padsl. OcHoBHbIe OHATUSA. Buibl rpadoB. Onucanue rpadoB ¢ TOMOIIBIO MaTPHI]
CMEKHOCTH, BECOBBIX MATpP UIl, CHUCKOB CMEKHOCTH. PellieHne anropuTMU4ecKux 3aad,
CBSI3aHHBIX C aHAJIM30M rpadoB (IOCTP OCHHUE ONITUMAJIBHOIO Iy TH MEXKY BEp IIMHAMU
rpada, omnpeaeneHWe KOJWYECTBAa Pa3MUYHBIX MyTed MeXay  BeplIUHAMHU
OPHMEHTHUP OBAHHOTO AlUKIMYECKOTO Tpada).

HepeBbsa. bunapnoe nepeBo. JlepeBbsi moucka. CmocoOwsl o0xoma jepesa.
[Ipencrapienue ap upMeTHUECKUX BhIpaXKEHUH B BUJIE AepeBa. JIUCKp €THbIE UTP bl IBYX
UTp OKOB ¢ oJIHOM nHpop marmeit. [loctp oeHue nep ea nep ebopa BApUaHTOB, ONTUCAHNE
cTpaTeruu WUrpbl B TaOIMuHOU (hopme. BBIUTPBHINIHBIE U TPOUTPHIIIHbIE MO3UIIUH.
Briurp piiiiHbie CTp aTeruu.

CpencrBa HCKycCTBEHHOTO HHTeiekTa. CepBHUCHI MalIMHHOTO TIEpeBOja
U pacro3HaBaHusl yCTHOM peun. KorHutuBHbie cepBHUCH. MneHTuduKams u mouck
n300pakeHui, pacrno3naBanre iuil. CamooOydaronmecs cucteMbl. VckyccTBeHHBIN
MHTEIUIEKT B KOMIIBIOTEPHBIX HUIpax. Fcnosib30BaHHE METOIOB HCKYCCTBEHHOTO
UHTENJIeKTa B OOydYamlmx cucreMax. M cmonbp30BaHHE METOJIOB HCKYCCTBEHHOTO
UHTEIUICKTa B  poOotorexHuke. HWHTepHET Bemed. IlepcnekTuBbl  pa3BUTHA
KOMIIBIOTEP HBIX MHTEILIEKTYalbHbIX cucTeM. Heilp OHHbIE CceTH.

AJITOPUTMBI U IPOTPAMMHMPOBAHUE

dopmanmmzanys NoHATUS anropurMma. Mammua TerOpuHra Kax yHHBED CAIbHAS
MoJenb BeluuciaeHui. Tesuc Uepua—TwropuHra.

Or1ieHka CII0KHOCTH BRIUHCTEHUH. Bpems paboThl 1 00HEM HCTIOIb3yeMOM MaMSITH,
MX 3aBUCUMOCTb OT pa3Mepa UCXOIHBIX JaHHBIX. OIIEHKa aCUMITOTHYECKOM CII0)KHOCTH
aJTOPUTMOB. AJITOPUTMBI TOJTUHOMHAIBHON CIIOKHOCTH. [lepeOopHBIE aaropuTMEL
[Ipumepsl pa3TUUHBIX AITOPUTMOB PEMIEHUS OTHOM 3a/1a491, KOTOPBIE UMEIOT P a3JIMYHYIO
CIIOKHOCTb.

[Touck mpOCTBIX YKUCENT B 3aIaHHOM JIMANIA30HE C TTOMOIIBIO AJITOPUTMA « EIIETO
OparocheHnay.

MHuoropa3p sigHbI€ 1IebIe Yicia, 3aJa4u ITUHHON ap UHMETHKH.
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CnoBapu (acconuaTUBHBIE MACCUBBI, 0TOOpakeHus ). Xa1i-Tadauubl. [loctp oeHue
an(paBUTHO-YACTOTHOTO CJIOBaps ISl 3aJaHHOTO TEKCTa.

Crekn. AHanu3 MNpPaBWIBHOCTU CKOOOYHOTO BbIpaKe€HUs. BrpiuncieHue
apU(PMETUUECKOTO BbIPAKEHHUS, 3alIICAHHOTO B MOCT(HUKCHOM (opMe.

Ouepenu. Mcnonb3zoBaHue ouep eu AJisl BpEMEHHOTO XPaHEHUS JaHHbIX.

Anroputmbel Ha rpagax. IlocTpoeHue MHHHMAJIBHOTO OCTOBHOIO JI€peBa
B3BELICHHOTO CBSI3HOTO HEOP UEHTUP OBAHHOTO Ipada. KonnyecTBo pa3inyHbIX My Tel
MEXKY Bep LIMHAMU OP HEHTUPOBAHHOT O allMKiIn4Yeckororpada. Anroputm JelkcTpbl.

HepeBbs. Peanuzanus gepeBa ¢ MOMOLIbIO CCBUIOYHBIX CTPYKTYp. JIBOMYHbIE
(ounapnsie) naepeBbsi. [locTpoeHwe nepeBa g 3aJaHHOTO ap UPMETHUECKOTO
BbIpaxkeHHs. PeKkypcuBHble anroputMmbl o0Oxoma jaepeBa. lcmosib3oBaHHME CTeKa U
ouepenu ajst 00xoj1a aepeBa.

JluHaMuuyeckoe mporpaMMHUpPOBAaHUE KaK METOJI PEIICHUs 3aJad C COXpaHEHUEM
NPOMEXKYTOUHBIX PE3YyJIbTATOB. 3ajayu, pellaeMble C MOMOIIBIO JUHAMUYECKOIO
P OTrpaMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (PYHKIHMM, MOACYET KOJIUYECTBA
BapHAHTOB, 3a/1a4M ONTUMM3ALIHH.

[louatue 00 OOBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMUpoBaHUH. OOBEKTHI
u kiaccel. CBOMCTBA U METOJbI 00BEKTOB. OOBEKTHO-OPHUEHTUPOBAHHBINA aHAJM3.
Pa3zpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTUPOBAHHOTO  IMOJXOJA.
WNukancynsinusi, Haciaea0BaHue, TOJIUMOP pusM.

Cpensl ObicTpoil pas3pabotku mnporpamm. IlpoekTupoBaHue HHTEp deiica
noJsib3oBatens. Mcrnonb30BaHUE FOTOBBIX YHPaBISIEMbIX 3JIEMEHTOB JJIsi TTOCTP OCHUS
uHTep (eiica.

O0630p s13bIKOB NporpaMmmupoBanus. [loHaTHE 0 TapagurMax nporpamMMup OBaHUsI.

NudopMmanuoHHbIe TEXHOJIOIMH

DTanbl KOMIBIOTEP HO-MATEMATUYECKOTO MOJICIIMP OBaHWA: MOCTAHOBKA 3aJ1auH,
pa3paboTKa MOJEIN, TECTUPOBAHUE MOJICNIH, KOMIIBIOTEPHbIA SKCIEP UMEHT, aHaJI3
pE3yJIbTATOB MOJIEIUP OBAHMUS.

Juckp eTu3anus np ¥ MaTeMaTHYECKOM MOJIETUPOBAHUY HEMP €pBIBHBIX MPOIIECCOB.
MopnenupoBaHue  JBUKEHUS. MonenupoBanue  OHUOJOTHYECKUX CUCTEM.
MatemaTudeckue MOJI€1 B 5)KOHOMUKE. BbIYUCIUTENbHBIE SKCIIEP UMEHTBI C MOIEIISIMHU.

O6paboTKa pe3yabTaTOB dKCIIEp UMEHTAa. MeTo 1 HAMMEHbINHNX KBapaToB. O1eHKa
YUCIIOBBIX MapaMeTPOB MOJCIHPYEMbIX OOBEKTOB W TMpolleccoB. BoccraHoBieHue
3aBUCHUMOCTEH T10 pe3yIbTaTaM dKCIep UMEHTA.

BeposTHocTHBIE MOJIENH. MeTto 11 Mounte-Kapio. NmuTtanmonnoe
Mo ienup oBanue. CUCTeMbl MaCCOBOTO OOCTYKUBAHUS.

TabnuuHsble (p eNsiUoHHbIe) 0a3bl JaHHbIX. Tabnuila — npeAcTaBlieHne CBeIEHU 00
onHoTHIHBIX o0OBekTax. Iloie, 3amuchk. Kimrou tabnumel. Pabora ¢ roroBoi 6a3oit
JIaHHBIX. 3amnojHeHue 0a3bl AaHHbIX. [louCK, cOpTUpOBKA W (PUIBTpAIUs JTAHHBIX.
3amnpocel Ha BBIOOPKY MaHHBIX. 3alpOChl C MapamerpaMu. BeruuciseMble TOJIsS B
3ampocax.
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MuoroTabimynbie 06a3bl MaHHBIX. THIBI CBA3ed Mexay Tabnunamu. BrenrHwii
ki1r04d. L{emocTHOCTh 6a3bl JaHHBIX. 3aMMpOChl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX.

Nntepuer-ipunoxenusi. [lonsiTne 0 CepBEpHOM M KIMEHTCKOW YaCTIX CauTa.
TexHOJIOTUs «KIIUEHT — CEPBEP», €€ IOCTOMHCTBA U HelocTaTKU. OCHOBHI si3bika HTML
n kackagubeix Tabnui criwien (CSS). Ciienapuu Ha si3bike JavaScript. @opMbl Ha BeO -
CTp aHHIIE.

Pa3memienue BeO-caiiToB. Ycinyra XocTuHra. 3arpy3ka (paiioB Ha CauT.

BBon wu300pakeHWil C HCHOJIb30BAHUEM pPAa3IUYHbIX LU(GPOBBIX YCTPOICTB
(uudpoBbIX QoToanmaparoB MU MHUKPOCKOIOB, BHJIEOKAMEpP, CKAHEPOB U JPYIUX
ycrpoiictB). I'paduueckuii pemakrop. Paspemenne. KanpupoBanume. VcnpasieHue
nep cnekTuBsbl. ['ucrorpamma. Koppekius ypoBHel, koppekuus 1pera. O0ecuBeynBaHue
LBETHBIX M300pakeHuil. Perymib. Pabota ¢ oOnactsimMu. OUIbTPBI.

MHorocnoiiable m300pakeHus. TekcToBeie cimon. Macka cmos. KarambL
Coxpanenne BbIIeNeHHOW oOmactu. [loaroToBka wmiumrocTpanuid Ajas BeO-CalTOB.
AHMMHp OBaHHBIE N300p aJKEHUSI.

Bektopnass rpaduka. IlpumutuBsl. V3meHeHue mopsiika  DJIEMEHTOB.
BripaBauBanue, pacnpeaenenue. ['pynnupoBka. Kpusbie. @opmarbl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHre KOHTYpOB. BekTopuzanus pactpoBbIX 300D aKEHUH.

[IpyHOXIIBI TOCTPOEHUS. U PEAAKTUPOBAHMS TP EXMEPHBIX Mojenei. CeTouHsle
Moenu. Marep naiisl. MoaennpoBaHue ICTOYHUKOB OcBenleHus. Kamepbl. A 1IMTUBHBIC
texHoJioruu (3D-npuntepsl). [loHATHE 0 BUPTYabHON pEaTbHOCTU U JIOTIOJIHEHHON
pEaIbHOCTH.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
IO HTH®OPMATUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pEe3yJIBTAaThl OTPaKatOT TOTOBHOCTh U CIIOCOOHOCTh O0YUarOIIUXCS
PYKOBOJICTBOBaThCSI CPOPMHUPOBAHHOW BHYTPEHHEW MO3UIMEN JTUYHOCTH, CUCTEMOMU
LEHHOCTHBIX OpMEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUI, COOTBETCTBYIOIIMX
TP AAUIMOHHBIM LIEHHOCTSIM POCCHICKOTO 0OIIeCTBa, paCIIMPEHUE ) KU3HEHHOT O OTIbITA
U OMbITa JIEATEIbHOCTH B MPOIECCEe pealu3aluu CPpEeACTBAaMU YUeOHOTO IpenMera
OCHOBHBIX HampaBJIE€HUN BOCHUTATEIIbHON JESTEIIbHOCTH.

1) rpasKIaHCKOr0 BOCIMTAHUSA:

OCO3HAaHHME CBOUX KOHCTUTYIIMOHHBIX MpPaB U 00s3aHHOCTEH, YBaKCHHE 3aKOHA U
P aBoOMOpPsAKa, COOIOCHHE OCHOBOTOJIAralolMX HOPM HMH(OPMALMOHHOTO MpaBa u
nH()OpMAITMOHHOHN O€30TIaCHOCTH;

FOTOBHOCTb  IPOTHUBOCTOSTH ~ HMJEOJIOTMM  DKCTPEMHU3Ma, HAIMOHAJIU3MA,
kceHooOuH, AUCKPUMHMHAIIMM TI0  COLMAJILHBIM, PEJIUTHO3HBIM, PacOBbIM,
HAllMOHAJbHBIM [P U3HAKAM B BUP TYAJILHOM IIP OCTP AHCTBE;

2) IAaTPHOTUYECKOT0 BOCTIMTAHMSA:
LEHHOCTHOE OTHOLIEHWE K HMCTOPHUYECKOMY HACIEAWIO, TOCTHXKEHUsIM Poccuu B

HAaYKC, UCKYCCTBC, TCXHOJIOTHAX, IOHUMAHUC 3HAYCHHA I/IH(l)OpMaTI/IKI/I KaK HaYKH B
KN3HHU COBP ECMCHHOT'O O6HI€CTBa;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
cOpMHUPOBAHHOCTH HPABCTBEHHOT'O  CO3HAHMS, JTUYECKOTO  MOBEICHUS,;
CIIOCOOHOCTh OLIEHMBAaTh CUTYallMI0 WU MPUHUMAThb OCO3HAHHBIE pEUICHUS,
OPHUEHTHPYSCh HA MOP AJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B CETH
WNurepHer;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIECHHUE K MUPY, BKIIOYas SCTETUKY HAyYHOTO M TEXHUYECKOTO
TBOPYECTBA;

CHOCOOHOCTh BOCIHPUHUMATH pa3JU4YHbIC BHJBl HCKYCCTBAa, B TOM YHCIE
OCHOBAHHOTO Ha WCIOJIb30BaHUA UH(POP MAIIUOHHBIX TEXHOJIOTH;

5) pusn1ecKkoro BOCIMTAHUSA:

cop MUPOBAHHOCTH 3J0POBOr0 U Oe30MmacHOro o0pasza KU3HU, OTBETCTBEHHOTO
OTHOILIEHUSI K CBOEMY 3JI0OPOBBIO, B TOM YHCJIE 3a cYeT coOJtofeHus TpeOOoBaHU
0e30macHON DJKCIUTyaTallud CPEACTB HH(POPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJOTHM;
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6) TPY10BOT0 BOCIIMTAHUS:

FOTOBHOCTh K AQKTUBHOM JICSITENBHOCTH TEXHOJOTMYECKOM W  COLMAJIBHOU
HAIpPaBJICHHOCTH, CHOCOOHOCTh WHHUIIMUPOBATH, IUIAHUPOBATH M CaMOCTOSTEIHHO
BBITIOJTHATH TaKyI0 JESTEIIHHOCTD;

uHTepec K  chepam  mpodeccMOoHANbHON  JEATENBHOCTH,  CBSI3aHHBIM
c uH()OPMATUKON, TpPOrpaMMHUpPOBAaHHEM H HWHOOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBAaHHBIMH Ha JIOCTH)KCHUSAX HAyKd HWHOOPMATUKA U HAYYHO-TEXHHUIECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymieil mnpodeccuu u
peaM30BBIBATH COOCTBCHHBIC )KU3HEHHBIC TJIaHbI;

TOTOBHOCTb ¥ CIIOCOOHOCTH K 00pa30BaHMIO U CAMOOOPa30BaHUIO HA NP OTSIHKEHUH
BCEU KM3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHMSA:
OCO3HaHHE II00ATTLHOTO XapaKTepa YKOJTOTHISCKUX MTPOOIIeM U Iy TEH UX P CIICHIS,
B TOM YHCJI€ C YIETOM BO3MOXKHOCTEH NH()OPMAITMOHHO-KOMMYHHUKAITHOHHBIX TEX HOJIOTHI;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:

c(Oop MUPOBAHHOCTH MUP OBO33PEHUS, COOTBETCTBYIOIIETO COBP EMEHHOMY yPOBHIO
pa3BUTHS HAayKd, JOCTHKCHHUSIM HAYYHO-TEXHHUYECKOTO IMpoTrpecca U OOIIEeCTBEHHOM
MIPAKTHUKH, 32 CYET TMTOHUMAHUS P OJIU HHGOPMAITMOHHBIX PECYyp COB, MH(POP MAITUOHHBIX
MPOIIECCOB M MH(DOPMAITMOHHBIX TEXHOJIOTUM B Y CITOBHIX 1TM(P OBOM Tp aHCHOpMAIH
MHOTHUX c(ep KM3HU COBPEMEHHOTO OOIIeCTBa;

OCO3HAHWE IIEHHOCTH HAYYHOW JEATeIbHOCTH, TOTOBHOCTh OCYIIECTBJISThH
P OCKTHYIO U MCCIEA0BATEIBCKYIO ASITeTbHOCTh MHANBUIYATLHO U B TP YIIIIE.

B mnpomecce qoCTMXEHHMS JTUYHOCTHBIX PE3YJBTATOB OCBOCHHUS TP OTPaMMBI IO
uHpopMaThKe y OOYYaIOIMXCS COBEPIICHCTBYETCS SMOIIMOHAIBHBINA WHTEIJIEKT,
npeanoJiararnui chopMUp OBaHHOCTD:

CaMOpEryJIMpOBaHUsI, BKJIIOYAIONIETO CAMOKOHTPOJIb, YyMEHHE IPHUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBE/ICHUE, CIIOCOOHOCTh aJJallTUPOBATHCS K IMOIIMOHAILHBIM
W3MEHEHUSAM | TP OSIBIISITH THOKOCTH, OBITH OTKP BITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIMK, BKIIOYAIONIEH CTpEMJICHHE K JOCTHUXKEHUIO 1NN
U yCIexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEWCTBOBATh, MCXOJSI U3 CBOMX
BO3MOYKHOCTEH;

AMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIMOHAIBLHOE COCTOSIHUE
JPYTUX, YYUTHIBATb €ro TMPU OCYIIECTBIECHUHM KOMMYHHUKAIMU, CIOCOOHOCTbH
K COUYBCTBHIO U COTIEP EKUBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIIOUAIONINX CMOCOOHOCTH BBHICTpAWBATh OTHOIICHUS C
TP YTUMH JTIOIbMH, 3200 TUTHCSI, TIP OSABJISITH UHTEPEC U pa3pemaTh KOHOIUKTHI.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbprare nzydenus nHGOPMATHKH Ha YP OBHE CP €THETO 00I11ero 00pa3oBaHKUS
y oOydJarorierocss OyayT chop MAPOBAaHBI METAIP EAMETHBIC P €3yJIBTAThI, OTP AXKCHHBIC
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B YHUBEp CaJIbHBIX YUEOHBIX JEHCTBUIX, @ MIMEHHO — IMO3HABATEIbHBIC YHUBEP CAJIbHbIC
y4eOHbIe JEeHCTBHs, KOMMYHUKATHBHBIC YHHBEpCAJbHbIC YUeOHBIE JEHUCTBUS,
pETyJISATUBHBIC YHUBEP CalIbHbIC YUEOHBIC EHCTBHUS, COBMECTHAS JESTEIIHHOCTD.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBHS
ba3oBble JJornyeckue JeMCTBHSL:

CaMOCTOSITETbHO (POPMYITHPOBATh U aKTyaJIM3UpOBaTh MpOOJIeMy, paccMaTp MBaTh
€€ BCECTOP OHHE;

yCTaHABJIMBAaTh CYIIECTBEHHBIM TMPU3HAK WM OCHOBAHUA [JIsI CpAaBHEHUS,
Kiaccudukauy 1 0000IeHuUs;

OTIp €JIEATh LIETU JEATEIbHOCTH, 3a/1aBaTh NapaMETPbl U KP UTEPUU UX 1OCTHKEHUS,

BBISIBJIATh 3aKOHOMEPHOCTU U MPOTUBOP YU B PACCMATP UBAEMBIX SIBIICHUSX;

pa3pabaThiBaTh TJIAH pPEIICHUS MPOOJEMBI C YYETOM aHaIu3a HMEIOIINXCS
MaTep MaJbHBIX U HEMAaTEP MaJIbHBIX PECYP COB;

BHOCUTh KOPPEKTHUBBI B JICSITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTAaTOB
LIEJISM, OLICHUBATh PUCKH MOCIEACTBUMN AEATEIbHOCTH;

KOOPJWHUPOBATH U BBITIOJHATH pabOTy B YCIOBHUSIX pEaIbHOTO, BUPTYaJbHOTO
1 KOMOMHUP OBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KP €aTUBHOE MBIIIICHUE TP U P CIICHUH KU3HEHHBIX TP 00JIEM.

ba3oBble uccienoBarTebCKue 1€ CTBUA:

BJIaJIeTh HABbIKAMU Y4E€OHO-HCCIEIOBATEIbCKON M TMPOEKTHON IesTelbHOCTH,
HaBBIKAMU p a3pelieHus mp odaeM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY
MOUCKY METOJIOB pEIICHHs MPaKTUYECKUX 3aJau, P UMEHEHUIO Pa3IUYHbIX METOJIOB
MO3HAHUS;

OCYILECTBIISITH Pa3IUUHbIC BUIbI A TEILHOCTH 10 MOy YEHUIO HOBOTO 3HAHUS, €TI0
MHTEp IIp €Talliy, TpeoOpa30BaHUIO U TP UMEHEHHIO B Pa3JIMYHbIX yUEOHBIX CUTYallHsIX, B
TOM YHCII€ IPU CO3JaHUU YUEOHBIX U COLMATIbHBIX TP OEKTOB;

dbopMHpoOBaTh HAYYHBIA THUI MBIIUIEHUS, BJIAJeTh HAy4YHOU TepMHHOJIOTHEH,
KJIFOUEBBIMU MOHATUAMHU U METOJAMU;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 331a4l B 00pa30BaTeIbHOMN JeTEIbHOCTU
Y )KU3HEHHBIX CUTYyalUsIX;

BBISIBJISITh P MUYMHHO-CJICZICTBEHHBIE CBSI3H U aKTY AJIU3UPOBATh 3aa4y, BblIBUIaTh
TUIOTE3Y €€ P ELIEHUs, HAXOIUTh apTYMEHTBI 7151 TOKA3aTeNbCTBA CBOUX yTBEP K CHU,
3aJ]aBaTh MapaMETPbl U KPUTEPUU P CLLIECHUS;

aHAJIU3UPOBATh MOJTYUYECHHBIE B XOJI€ PEUICHHUS 3a/1auM Pe3yJIbTaThl, KP UTHUECKU
OLICHUBATh UX JOCTOBEPHOCTb, P OTHO3UP OBATh U3MEHEHUE B HOBBIX YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh P UOOP €TCHHBIH OIIBIT;

OCYUIECTBJIATH LIeJICHANPABICHHbIN OUCK IIEp eHOCa CPEICTB U CIOCOOO0B JeCTBUS
B Mp o(pecCHoHANBHYIO CpEeny;

yMETb TEPEHOCUTh 3HAHMS B TO3HABATEJbHYI0 M MPaKTHUYECKYI 00JiacTu
KU3HEIEATEIbHOCTH;
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YMETh UHTErP UPOBATh 3HAHUS U3 Pa3HbBIX MPEIMETHBIX 001aCTEH;
BBIJIBUTaTh HOBBIE UJIEH, TP €1J1araTh OPUTrMHAIbHBIC TOJXO/IbI U P EIIIEHUS, CTABUTH

Inp 00JIEMBI U 3aaavy, JOITy CKatoImHreC aJIbTCP HATUBHBIC P CIIICHMA.

Pabora ¢ undopmanmeii:

BJIaJICTh HABBIKAMHU IOJYYCHHS WH(GOPMAIMU M3 HCTOYHUKOB pPa3HBIX THIIOB,
CaMOCTOSITEJIBHO OCYIICCTBIIATh IMOWCK, aHAJIN3, CACTEMATH3AIMIO M HHTEP IIp CTAIHIO
uHGOPMAIUH P a3JIHYHbIX BUIOB U (POPM IIp €CTaBICHU;

CO3J1aBaTh TEKCThI B pa3JIMYHBIX OopMaTax ¢ yUCTOM Ha3HAUCHUSA HHOOPMaLUN
Y IIeJICBOM ay IUTOPHH, BEIOUpast ONTHUMAIBHY O (DOPMY ITP €/ICTABJICHUS U BU3Y AJIN3AIIHH;

OIICHUBATh JOCTOBEPHOCTh, JIETUTHMHOCTh HMH(POpMAIIMH, €€ COOTBETCTBHE
IIPaBOBBIM U MOP AJIbHO-3THYECKUM HOPMaM;

UCIIOJIB30BaTh CpeIcTBA MH(OP MAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
pCIICHNd KOTHUTHBHBIX, KOMMYHUKATHBHBIX W  OPTaHU3AIMOHHBIX 3aJ]ad C
coOstoienieM TpeOOBaHUNM SPTOHOMHUKHM, TEXHUKM O€30MACHOCTH, THUTHEHBI,
pecypcocOepekeHHs, TPaBOBBIX M JITHYCCKHMX HOPM, HOPM HH(OPMAIMOHHOK
0e30IMacHOCTH;

BJIaJICTh HABBIKAMH PacClo3HABaHHS M 3aIIUThI HH(POpMauu, HHOOP MaITMOHHOM
0€30IMacCHOCTH JTUYHOCTH.

KoMMmyHuKkaTHBHBIC YHUBeEpPCAJbHbIe YUeOHbIe HeiiCTBUS
Oo0menue:
OCYIIECTBJISITh KOMMYHHUKAITMH BO BCeX cpepax KU3HU;
pacro3HaBaTh HeBepOaATbHBIE Cp €ICTBA OOIIEHUS, TOHMMATh 3HAYCHHE COTUATTEHBIX
3HAKOB, PaCIlO3HABATH MP €AMOCHIIIKA KOHQIUKTHBIX CUTYaITUi U CMATYaTh KOH(IUKTHI;
BJIAJIETh P a3JIMYHBIMU crmocodamMu o011IeHNs " B3aMMOICUCTBHYS,
apTYMEHTHP OBAaHHO BECTH JIMAJIOT, YMETh CMSITYaTh KOH(MIUKTHBIC CUTYAIlHH;
Pa3BEPHYTO U JIOTUYHO M3J1ararh CBOIO TOUKY 3PEHUS C UCTIOJIb30BAHUEM SI3BIKOBBIX
Cp €/ICTB.

CoBMecTHAA AeATEIBHOCTD:

MOHUMATh U UCTOJIH30BaTh P EUMYIIECTBA KOMAHIHOM M MHJIUBUY AJIbHOU PaOOTHI;

BBI6I/Ip aThb TeMaTI/IKy N METOAbI COBMCCTHBIX I[GﬁCTBHﬁ C y‘-IeTOM O6H_[I/IX I/IHTep €COB
U BO3MOXXHOCTEN KaXXA0I'0 4JIC€Ha KOJIJICKTHUBA,

Hp HNHHUMATHh LCIIN COBMeCTHOﬁ ACATCIIBHOCTH, Op TAHU30BbIBATH U KOOp I[I/IHI/IPOBaTL
I[Cf/iCTBHSI 110 UX JOCTHUXKCHHUIO: COCTABJIATH IIJIAH IIGﬁCTBHfI, pacnpe,uen;nb pOJ'II/I C y‘lCIOM
MHEHUI YUaCTHUKOB, 00CYKJaTh pe3yJIbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAaJIa M KaKJIOTO YYaCTHHUKA KOMaHIbI B OOIIMiA
pE3yJIbTaT MO pa3pabOTaHHBIM KpUTEP UAM;

Hp cajiaraTb HOBBIC Hp OCKTbI, OIICHHUBATbH nacu C ITIO3UIIUHN HOBU3HEBI,
Op HUI'MHAaJIBbHOCTH, Hp aKTI/IIIeCKOﬁ 3HAYUMOCTH,
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OCYIICCTBJIATH ITIO3BUTUBHOC CTPATCIUYCCKOC ITIOBCACHHUC B P a3JIMYHBIX CUTYalHIX,
P OABJIATH TBOPUYCCTBO U B006p AXKCHUC, OBITH NMHUIIMATUBHBIM.

PeryasiTuBHble yHHBepcaJbHbIe YUeOHbIE TelCTBHS
Camoopranusanus:

CaMOCTOSITEJIBHO OCYILECTBIATh IO3HABATEIIBHYI JCSATEIBHOCTb, BBISBISATH
mpoOJIeMbI, CTaBUTh M (HOPMYJIMPOBATH COOCTBEHHBIE 3aJla4M B 0OPa30BaTCIILHON
JEATEIbHOCTH U )KU3HEHHBIX CUTYallHsIX;

CaMOCTOSITETIBHO COCTaBJISITh TUIAH PELICHUSI MPOOJIEMBbl C YUETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOIKHOCTEH U TP €IMIOYTCHUIA;

JlaBaTh OLEHKY HOBBIM CHTYaLUsIM;

pacmup T paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIUYHBIX NP €ANOYTEHUH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTh 32
p EILLIECHHUE;

OLICHUBATH P NOOP ETEHHBIN OTIBIT;

CIOCcOOCTBOBATH ()OP MUPOBAHUIO M TP OSIBIICHUIO IITAP OKOU AP YIUIIMU B Pa3HBIX
oOnacTsix 3HaHUM, MOCTOSHHO MOBBIIIATH CBOM OOpa30BaTENbHBIM W KyJIbTYPHBIA
YPOBEHb.

CaMOKOHTPO.JIBb:

AdaBaTb OICHKY HOBBIM CHUTyallUAM, BHOCHTL KOPPCKTHBBI B JCATCIbHOCID,
OIICHUBATH COOTBCTCTBUC PC3YJILTATOB LCIIAM,

BJIaJIeTh HABBIKAMU MO3HABATEIBLHON pedIeKCun Kak OCO3HAHUS COBEp ILIAEMbIX
JEUCTBUM U MBICIUTEIBHBIX P OLIECCOB, UX PE3yJIbTaTOB U OCHOBAHUM, UCIOJIb30BATh
pHUeMBbI pediiekcuu sl OLIEHKU CUTyalluu, BEIOOpa BEPHOTO P CLICHMUS;

OLICHUBAaTh PHUCKHM M CBOEBPEMEHHO MPHUHHMATh PEUICHUS MO MX CHHKEHUIO;

IIp ”HUMATh MOTHUBBI U apTyMEHTHI APYTUX PH aHAJINA3E PE3YIIBTATOB IEATENbHOCTH.

IpunsaTus cedst M APyrux:
P IHUMATh ce0s1, TOHUMAasi CBOU HEJIOCTATKU U JOCTOUHCTBA;
[P THUMAaTh MOTHUBBI U ap TYMEHTBI IPYTUX IPH AHATIU3€E P E€3YyIbTAaTOB IESITEIbHOCTH;
IpU3HABATH CBOE MIPABO M MPABO APYTUX HA OUINOKY;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IMO3UIUU IPYTOro YeloBeKa.

HPEJIMETHBIE PE3YJIbTATHBI

B nponecce u3yuenus kypca uHPoOpMaTuku yriayoiaeHHoro ypoBHs B 10 kiacce
oOy4arouuMucs Oy 1yT JOCTUTHYTHI CIIETYIOIIHE TP €AMETHBIE P €3YJIbTAThI:

BJIaJICHUE P €ACTABICHUSIMHU O P OJIM HHPOPMAIIUU U CBI3aHHBIX C HEH P O1IECCOB B
npUpoJe, TEXHUKE W OOIIeCTBE, MOHATUAMHU «UHGOpMALUD, «UHOOPMAIUOHHbIHI
NpOLECC», «CHUCTEMA», «KOMIIOHEHTbl  CHCTEMbD»,  «CHUCTEMHBIH  3PPex,
«MH(POPMAIIMOHHAS CUCTEMAY, CUCTEMA YIIP aBJICHUSY;

BJIaJICHWE METOJaMHU NoMcKa HH(popManuu B cet MIHTep HeT, yMeHne Kp UTUYECKU
OILIEHUBATh UH(OPMAIMIO, TOTYUYECHHYIO U3 ceTu HTep HeT;
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yMEHHE XapaKTepu30BaTh OOIBIINE TaHHbIE, P UBOIUTH TP UMEPbI HCTOUHHUKOB HX
NOJIyYEHHs] MU HaIpaBJICHUS MCIOJb30BaHUsS, YMEHHE KiIacCU(UIPOBAaTh OCHOBHbBIC
3aJ1a4¥ aHaJIM3a JaHHBIX (1P OTHO3MPOBaHUE, KilacCUpUKALUS, KJIacTep U3alusl, aHaIi3
OTKJIOHEHHI), TOHUMATh MOCIIEOBATEIBHOCTD P EUICHH 3a1a4 aHaJIU3a JaHHBIX: cOOp
1ep BUYHBIX JIaHHBIX, OYMCTKA U OIIEHKA Ka4eCTBa JaHHbBIX, BHIOOP W/UIM MOCTpP OEHHE
MoJenu, npeoOpa3oBaHWE JAHHBIX, BU3yaJlM3alMsd JaHHbBIX, HWHTEPIIPETaLMsI
pe3yJIbTaTOB;

NOHMMAaHHE OCHOBHBIX MPHUHIMIIOB YCTPOHCTBA U  (DYHKUMOHHUPOBAHUS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB, TEHACHLUN pa3BUTHA
KOMITBIOTEP HBIX TEXHOJIOT A,

BJIaJICHNE HABBIKAMU Pa0OTHI C OTIEP AIIMOHHBIMU CUCTEMaMHU, OCHOBHBIMH BUIAMH
NpOrpaMMHOr0 OOecTeyeHusl JJisl pelleHuss YueOHbIX 3ajady 1o BbIOpaHHOU
CTICIATN3aIINY;

HAJTUYHE TP €ACTABJICHHI O KOMIIBIOTEP HBIX CETSAX M UX P OJTU B COBP EMEHHOM MUPE,
0 0a30BBIX NP MHILIUIIAX OPTAaHU3AIMH U (DYyHKIIMOHHUP OBAHUSI KOMIIBIOTEP HBIX ceTeil, 00
o0IIKX MpUHIMIAX pa3paboTKU U GYHKIIMOHUDP OBAHKS HHTEP HET-TIP WIIOKEHHIA;

NOHUMAaHHE YTPO3 UH(POpPMAIMOHHONW 0€30MacCHOCTH, HCIIOJIb30BAaHUE METOJIOB
U CpEICTB MPOTHUBOJEHCTBUS 3TUM YIpo3aM, COOJIOJEHHE Mep Oe30IMacHOCTH,
OpeAOTBPAIIAIOIIMX  HE3aKOHHOE  pPacCHpOCTpaHEHHWE TMEPCOHANBHBIX  JaHHBIX,
coOnmtoeHne TpeOOBaHMM TEXHUKM O€30IIaCHOCTM W TUrMeHbl npu padote
C KOMIIBIOTEpAMH M JPYTHMMH KOMIIOHEHTaMU LU(POBOT0O OKpPYKEHHs, TOHUMaHHE
NP aBOBBIX OCHOB MCIOJIb30BAHUSI KOMIBIOTEPHBIX MpOrpamMm, 0a3 JaHHBIX U PadOThI
B cetu MHTEp HET;

NOHMMAaHHE OCHOBHBIX MPHUHLWIOB JUCKPETU3alUU PAa3JIUYHbIX  BHJIOB
uH(pOpMaLIUU, YMEHHUE OTIP €ACTSITh MHPOPMALIMOHHBIA 00bEM TEKCTOBBIX, I'p AU ECKUX
U 3BYKOBBIX JAHHBIX NP U 3aJaHHBIX MTapaMeTpax JTUCKP €TU3AIMH, YMEHHUE OIIp eJeNISTh
Cp €IHIOI0 CKOP OCTb IEp €a4u JAHHBIX, OLIEHUBATh U3MEHEHUE BpP EMEHU Tep e1auu Npu
U3MEHEHHH NH(OPMALIMOHHOTO 00beMa JTaHHBIX M XapaKTep UCTUK KaHaja CBA3U;

yMEHHE HCII0JIb30BaTh [P U P €LIEHUH 3a]a4 CBOMCTBA MO3UIIMOHHOM 3aIIMCH YHCell,
aJTOpUTMa IIOCTP OCHUS 3aMHMCH YKCia B MO3UIIMOHHOM CUCTEME CUUCIICHUS C 3aJaHHBIM
OCHOBAaHMEM M TOCTPOEHUS YHUCIa MO CTPOKE, COJAEpIKallled 3aluch 3TOr0 4Yucia B
MO3UIMOHHOW CHUCTEME CYHUCICHHS C 3aJlaHHBIM OCHOBAaHWEM, YMEHHUE BBIMIOIHATH
apudmMeTHIecKre orepayy B MO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS,

YMEHHE BBITIOJIHITH TP €00pa30BaHUS TOTHUECKUX BBIPKEHHIA, HCIIOJIH3Y S 3aKOHBI
anreOphl JIOTUKH, yYMEHHE CTPOUTHh JIOTHYECKOE BBIPAKCHUE B JU3BIOHKTHBHOW U
KOHBIOHKTUBHOM HOP MaJIbHBIX (DOpMaXx 10 3a/1aHHOM TaOJINIIEe HICTHHHOCTH, UCCIIEI0BATh
00J1acTh ICTUHHOCTH BBICKA3BbIBaHUS, COIEPKAIIETO Mep EMEHHBIE, P €IIaTh HECIIOKHbIC
JOTHYECKUE YPaBHEHHS W CUCTEMBI YP aBHEHHIA;

NOHUMaHKe 0a30BbIX AJITOPUTMOB 00PAOOTKU YHUCIOBOM U TEKCTOBOW MH(POP MAIMU
(3amuch YKcel B TO3UITMOHHOW CHCTEME CUUCIICHUS, HAX 03KICHHE BCEX TP OCTHIX YHCET B
3aJIaHHOM JTMara3oHe, 00padoTKa MHOTOPA3PSTHBIX IIEJIBIX YUCEIT, aHAJIN3 CUMBOJIbHBIX
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CTPOK U IPYT'HX), AITOPUTMOB [TIOMCKA U COP TUP OBKH, YMEHHE OIP €IEIATH CI1OKHOCTh
U3y4yaeMbIX B Kypce 0a30BBIX aJrOpPUTMOB (CyMMHpOBAHHE 3JE€MEHTOB MacCCHBa,
COPTUPOBKA MaccuBa, MNepeOOpHbIE alTrOPUTMbI, JBOMYHBIA MOWCK) M IPHUBOIUTH
Ip UMEP bl HECKOJIBKUX aJITOP UTMOB Pa3HOM CIOKHOCTHU IS P €LICHUs] OJJHOM 3a/1auu;

BJIaJICHHE YHUBEP CaIbHBIM S3bIKOM IIPOrpaMMUpPOBaHUs BbIcOKoro ypoBHs (Python,
Java, C++, C#), npencraBieHUsIMHA 0 0a30BBIX TUITAX JAHHBIX U CTPYKTypaX JaHHbBIX,
YMEHHUE HCIO0JIb30BaTh OCHOBHBIE YIIP ABIISIIOIINE KOHCTP YKIIUH, yMEHHUE OCYIIECTBIISTh
aHaJIU3 Mp eAJI0KEHHOU TP OTPAMMBI: OTIP €JIENISTh P E3YJIBTAThI PaOOThI TP OTPAMMBI IIPU
3aJJaHHBIX UCXOJHBIX TaHHBIX, OTIP EACISTh, MPHU KAKUX UCXOHBIX JAHHBIX BO3MOXKHO
MOJIy4YeHHUE YKa3aHHBIX P €3Yy/IbTaTOB, BBIABISATh JAHHBIE, KOTOPHIE MOTYT IPUBECTU K
omunbke B paboTe nporpamMmbl, GOPMYIUPOBATh P EATOKESHUS M0 YTy IIICHHIO
P OrpaMMHOTO KOJA;

YMEHUE CO3/aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBbIE JOKYMEHTHI 1 IEMOHCTP ALMOHHBIE
MaTepHaibl C UCHOJIb30BAHUEM BO3MOYKHOCTEH COBpEMEHHBIX MPOTPAMMHBIX Cp €JCTB
1 00JIaYHBIX CEPBUCOB;

YMEHHUE HUCHOJIb30BaTh 3JEKTPOHHbIE TaOJUIIbI I aHaIW3a, MpeICTaBICHUs U
00paboTKU JaHHBIX (BKJIIOYAsl BBIYUCIECHUE CYMMBbI, CPEAHET0 apHu(PpMETUYECKOro,
HAauOOJIBIIET0 U HAMMEHBIIIETO 3HAYEHUM, P EIIICHUE Y aBHEHUH, BBIOOP ONTUMAJILHOTO
pelleHus, oa00p JIUHUU TPEH/a, pElIeHUE 3a7a4 [P OTHO3UP OBAHUA).

B npouecce u3yuenus kypca unhpopmatuku yrinyoieHHoro yposHs B 11 kiiacce
00y4aromuMucs Oy Ay T JOCTUTHYTHI CIIEIYIOIIHE TP EAMETHBIE P €3YJIbTAThI:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJbI, JONYCKAIOIIME OJHO3HAYHOE
JIEKOIUp OBaHUE COOOTIIeHMIA (ITp ePUKCHBIE KOJIbI), UCTOJIb30BaTh MP OCTEUIIINE KO/,
KOTOPbI€ MO3BOJISIIOT OOHAPYKMUBATh U UCIPABIISATh OIUUOKH MPU MEpeJave JaHHBIX,
CTPOUTH KOJ, OOECIeYMBAIONINN HAMMEHBIIYI0 BO3MOXKHYIO CPEIHIOK JIIHHY
COOOIIEHUS TP ¥ U3BECTHOM YaCTOTE CUMBOJIOB, MOSICHSITH MP MHITUIIBI P a0OTHI P OCTHIX
aJrOPUTMOB CXKATHUS JAHHBIX;

YMEHHUE pellIaTh aITOPUTMHUYECKUE 3a1a4H, CBSI3aHHBIE C aHATN30M rpadoB (3a1aun
MIOCTP OCHHSI ONITUMAJIBHOTO Iy TH MEXAY BEp IMHAMU rpada, OmpeeneHus: KOJTUIecTBa
pPa3IMYHBIX MyTeH MEXAY BEpUIMHAMH OPHEHTHPOBAHHOIO AIMKIMYECKOTO Tpada),
YMEHUE UCMO0JIb30BaTh AEPEBHS MPY aHAU3€E U TTOCTP OCHUH KOIO0B U JJIsI TP €A CTaBICHUS
apu(pMETUUECKUX BBIPpXKEHUH, MPU PEHICHUH 3aJa4 MOUCKA U COPTHUPOBKU, YMEHHE
CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY aJrOpPUTMY, pa3padarbiBaTh U 0OOCHOBBIBATH
BBIUTP BIIITHYIO CTPATErHi0 UTPHI;

yMEHHUE pa3padarbiBaTh U PEaIM30BbIBATH B BUJIE TP OrpaMM 0a30BbI€ AITOPUTMBI,
YMEHHE UCMOJIb30BaTh B [P OTPAMMaXx IaHHbIE P a3JIMYHBIX TUTIOB C YU4E€TOM OTp aHUYECHHUIA
Ha JIMana30H UX BO3MOXKHBIX 3HAUEHUH, MPUMEHITh IPU PEIICHUH 3a7ay CTP YKTypbl
JAHHBIX (CIMCKH, CIIOBAP U, CTEKU, 0UEP €1, IEPEBHS ), UCIIOJIB30BaTh 0A30BbIE OTIEPALU
CO CTpYKTypamH IaHHbIX, IPUMEHATh CTAHAAPTHBIE U COOCTBEHHBIE MO OTPAMMBI JIs1
00paOOTKH YUCIIOBBIX JAHHBIX U CHMBOJIBHBIX CTP OK, UCIOJIb30BaTh MPU pa3paboTke
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nporpaMM OHWOIHMOTEKHM TMOANpPOrpamMM, 3HaTh (YyHKIMOHAJIbHBIE BO3MOXKHOCTU
MHCTPYMEHTAJIBHBIX CPEACTB cpelbl pa3pabOoTKH, YMEHHE HCIOJIb30BaTh CpECTBA
OTJAJKU TMpOorpaMM B Ccpele NpOrpaMMUPOBAHUS, YMEHHE JOKYMEHTHUPOBATH
P OI'p AMMBI;

yMEHHE CO3/1aBaTh BEO-CTP aHUIIBL;

BJIaJICHHE OCHOBHBIMU CBEACHUSMU O 0a3ax JaHHBIX, UX CTPYKTypeE, CpEICTBaX
CO3JIaHMsI U pabOThl C HUMHU, YMEHHE UCIOJIb30BaTh TAOJIWYHBIE (P EIALHMOHHbIE) Oa3bl
JAHHBIX (COCTABJISATH 3aMpOChl B 0a3ax JaHHBIX, BBIMOJIHATH COPTHUPOBKY M IOUCK
3amuced B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYI0 0a3y JaHHBIX) M CIIP aBOYHBIC
CHCTEMBI;

yMEHHE HCIHOJIb30BaTh KOMIBIOTEP HO-MAaTEMATHYECKUE MOJENH Ui aHa3a
00BEKTOB M TPOLIECCOB: POPMYIMPOBATH 1I€Tb MOJICIUP OBaHMS, BHIIOJIHAT aHAIN3
P E3yJITATOB, IOJYYEHHBIX B X0J1€ MOJEIUP OBAHUS, OIICHUBATh COOTBETCTBUE MOICIH
MOJICTTUP yeMOMY OOBEKTY WIIH TP OLIeCCy, NP €ACTABIISITh PE3yIbTaThl MOJIETUPOBAHNSI
B HAIJISITHOM BUJIE;

yMEHHE OpTaHU30BBIBATh  JINYHOE  HMH(OPMAIMOHHOE  IPOCTPAHCTBO
C HCIOJIb30BAaHUEM PAa3JIMYHBIX CPENCTB IUPPOBBIX TEXHOJOTUH, NOHUMAaHHE
BO3MOXKHOCTEH HU(MPOBBIX CEPBHCOB TOCYJAapCTBEHHBIX YCIYT, IU(POBBIX
00pa3oBaTENbHBIX CEPBHUCOB;

NOHMMaHHE OCHOBHBIX MPHUHIUIIOB PabOThl, BO3MOXKHOCTEH W OTpaHUYEHHS
[P UMEHEHUs1 TEXHOJIOTUH HCKYCCTBEHHOI'O MHTEIJIEKTA B P a3JIMYHbIX 001aCTAX, HAJIM41e
NpEeACTaBICHUN O Kpyre peliaeMbiX 3ajlad MAalIMHHOTO oOyueHHs (pacrio3HaBaHUS,
KJIaCCU(UKAIMU U TPOTHO3UPOBAHUS) HAJIMYME MPEICTaBICHUNH 00 HCIOJIb30BaHUU
UH(POPMALIMOHHBIX TEXHOJIOTUN B PAa3IUYHBIX MPOQeccuoHaIbHbIX cepax.
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TEMATHUYECKOE INIAHUPOBAHMUE!

10 KJIACC
Ne Hanwveroparue KonnuectBo OCHOBHBIE BUJIBI J€ATEIILHOCTH
pas3enoB U TeM [IporpaMMHOE conepKaHue
/1 4acoB 00y4Jaronuxcs
y4eOHOTO TIp eIMeTa
Paszgea 1. lludgpoBast rpaMOTHOCTH
1.1 | Kommbrotep — 6 TpeboBanus TEXHUKHN 0€30MACHOCTH M | AHAJIU3UPOBATH YCIOBHS
YHUBEp CaJIbHOE TUTHEHBI P U paboTe ¢ KOMIIbIOTEpaMU | MCIIOJIBL30BaHUs KOMIIBIOTEPA U IP yTUX
YCTpOMCTBO 00pabOTKH U P yTUMH KOMIIOHEHTaMH LIU(PP OBOrO | TOCTYHHBIX KOMIIOHEHTOB LIU(P OBOTO
JAHHBIX OKp yKECHHUS. OKpPY>KEHUS C TOUKH 3P EHUSI TP €00BaHUI
[IpuHLIUITEI PaOOTHI KOMITBIOTEP OB TEXHUKHU O€30MaCHOCTH U TUTUECHBI.
Y KOMIIBIOTEP HBIX CUCTEM. ApXUTEKTYpa OnHchIBaTh COCTABHBIE YACTU
¢on Helimana. ABTOMaTH4YeCcKOE Y TIp UHUUIIBI pabO0Thl KOMIIBIOTEP OB,
BBIIIOJTHEHHE TP OTPAMMBI TP OLIECCOP OM.| MOOMIIBHBIX YCTPONCTB, KOMITBIOTEPHBIX
OnepaTuBHas1, IOCTOSTHHAS CUCTEM.
M JI0JITOBp eMeHHas namsTh. OOMeH XapaKkTepu30BaTh KOMIILIOTEPEI Pa3HBIX
JAHHBIMH C IIOMOULIBIO LIVH. ITOKOJICHU.
KoHTp onsep b1 BHEIIHUX YCTP OWCTB. Uckats B cetn IuTep HET nHMOP MaIuio
[IpsAMO¥ nOCTYN K MAMSATH. 00 OTEUECTBEHHBIX CIEIHAIHNCTAX,
OCHOBHbBIE TEH/IEHLIUU P a3BUTHUS BHECLIMX BKJaJ B Pa3BUTHE
KOMIIBIOTEP HBIX TEXHOJIOTHM. BBIYNCIIUTEIBHOU TEXHUKH.
[TapayienbHbIEC BEIYUCICHUS. [IpuBOUTH P UMEPBI,

1 Kypcusozw B COACPIKaHUN TEMATUICCKOTO INIaHUPOBAa HUA BBIACIISICTCA MaTCpUall, KOTOpBII;‘I HE SIBIISETCS 00513 TEILHBIM NP U3YyYCHUH U HC BXOOUT B COACPIKAHNC HpOMe)KyTO‘IHOﬁ nin
HTOTOBOM ATTCCTAllUH IO MPEAMCTY.
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MHOTOIIP OLIECCOP HBIE CUCTEMBI.
Cynepkomnbrotepbl. Pacripenenennbie
BBIUUCIUTEIbHBIE CUCTEMBI M 00paldoTKa
OOJILIINX JaHHBIX. MOOMILHEIC

1P OBBIC YCTP OWCTBA U UX POJIb

B KOMMYHUKaIMsX. BerpoeHnnbie
KOMITbIOTEP bI. MUKPOKOHTP OJUIEPBL
Pob6oTu3upoBaHHbIe P OU3BOICTBA

NOATBEP )KAAOIIME TEHACHIUU P A3BUTHS
BBIYUCIIUTEILHON TEXHUKH.

[TosSICHATH CYIIHOCTD Map aJIeTbHBIX
BbIYuCIieHud. [IpuBOIUTE MIp UMEP b
3ajJ1a4, IS pemeHus: KOTOP bIX

P UMEHSAIOTCSI CYTIep KOMITbIOTEP HbIE
TEXHOJIOTUU WIN TEXHOJIOTHH

pacnp eeNeHHbIX BBIYMCICHUM.
XapaxTepu3oBaTh poOOTU3UP OBAHHBIE
P OU3BOJICTBA, MOOMJIbHBIE LU(P OBBIE
YCTP OMCTBA U UX POJIb B KOMMYHUKAIAAX

1.2

[Iporpammuoe
obOecrieueHme

[IporpammHoe oOecnieueHne
KOMIIBIOTEP OB M KOMITbIOTEP HBIX
cucteM. Bujibl nporpaMMHOTro
oOecrieueHus U UX Ha3HAYEHUE.
OcoOeHHOCTH TP OTP AMMHOTO
obOecrneueHnsi MOOWIBLHBIX YCTP OMCTB.
[TapannenbHOE P OTpaMMUP OBAHUE.
CucremHoO€ IIporpamMMHOE 0OecreyeHue.
OnepanMoOHHBIE CUCTEMBI. Y TUJIUTHI.
Hparisepbl ycTpoucTB. MHcTanmanus

Y JIEUHCTAJJISIIUS TP OTP aMMHOTO
oOecrieueHus.

@dainoBbie cUCTEMBI. [Ip MHIUIIBI
pa3MelleHus U UMEHOBaHus (hailioB

B J0JT0Bp eMeHHOM mamsaTh. [11abmoHb!
TSl OTIMICAHMsI TPyl (PaiiioB.

Pab6oTaTts c rpadguueckum unTep eiicom
onepaunoHHoi cucremsl (OC),
CTaHJap THBIMU U CITyKEOHBIMU

I WIOKEHUSIMU, (allIoOBBIMU
MEHEIKep aMHu.

CoOTHOCUTH BUIBI JTULIEH3UH

Ha UCIOJIb30BaHUE P OTPaAMMHOTO
obecrieueHus ¥ TOPSAI0K €To
UCTIOJIB30BaHUS U PACIPOCTP AaHEHUS.
[IpuBOAUTH MPUMEPHI IPOIPHUETAPHOTO
¥ CBOOOJIHOTO TP OT'PaMMHOTO
obecnieueHus, p eAHa3HAYEHHOTO

IUTSL pEIICHUs OJTHUX M TeX JKe 3a/ad.
Ha3biBaTh OCHOBHBIE PaBOHAP YILIEHUS,
UMEIOIINE MECTO B 00J1aCTH
UCTIOJIB30BaHUS P OTPaMMHOTO
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3akoHomaTenbCcTBO Pocculickoit
®denepalyu B 00JaCTH TP OTP AMMHOTO
obecnieuenus. JIuneH3up opaHue
pOTpaMMHOTr0 oOecreueHus

u 1udp oBbIX pecypcoB. [IpornpuerapHoe
1 CBOOOJIHOE NP OT'PaMMHOE
obecrieuenune. Kommepueckoe

Y HEKOMMEP YECKOE UCTIO0JIb30BaAHUE
MpOTPpaMMHOIr0 o0ecreueHust

1 U(p OBBIX PECYPCOB.
OTBETCTBEHHOCTh, yCTaHABIMBaeMas
3aKOHOIATENbCTBOM Poccuiickon
denepaiuu 3a HEMP aBOMEPHOE
KCIOJIb30BaHUE TP OTPaMMHOIO
obecrieueHust 1 QP OBBIX P ECyp COB

oOecrieyeHrs, 1 OTBETCTBEHHOCTD
3a HUX, NP EyCMOTP CHHY IO
3aKOHOJATEIbCTBOM PO,
Ilpakmuueckue padomot’:

1. Uncmannayus u 0euncmainsiyust
npocpamm

1.3.

Kommerorep Hble cetn

[Ip vHUOAIIBI TOCTP OEHUS U alllap aTHBIE
KOMIIOHEHTBI KOMITBIOTEP HBIX CETEH.
Ceresbie poTokobl. CeTh HTEp HET.
Anpecanus B cetu MIHTEp HET.
[IpoToxonsl creka TCP/IP.

Cucrema TOMEHHBIX UMEH.

Pa3nenenue IP-cetn Ha noxcern

C IOMOUIBIO Macok nojcerei. CereBoe
agMuUHUCTpUpoBaHue. llonyuenne
JAHHBIX O CETEBBIX HACTP OMKaX

[TOSICHATH P UHIUIIBI TOCTP OCHHUS
KOMIIBIOTEP HBIX CETEH.

BrisiBnaTs oO1iiee 1 p a3nudust

B OpTaHU3AIMH JIOKAJIbHbBIX

1 T100aJIbHBIX KOMIIBIOTCP HBIX ceTei.

[IpuBOIUTH P UMEP BbI TP OTOKOJIOB
creka TCP/IP ¢ onp eneneHHbpIMU
(GyHKUUSAMU.

Hcnonp30BaTh MacKu NOJCETEH

1 pa3zouenus [P-cetn Ha mojceTy.

ll'lpeﬂnaraeMLIﬁ BIIpOTrpaMME 11O I/IH(I)OpMaTI/IKC NEPCUYCHBb MPAaKTUICCKUX pa60T SABJIACTCA PCKOMCHAATCIIBHBIM, YYHUTECJIb JCJIACT BBI60p MNPOBCACHUSA ITPAKTUICCKUX pa60T.
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KomIibroTepa. [Ip oBepka Hanmnuus CBSI3U
¢ y310M cetu. Onp ezesieHre MapIipyTa
JBM)KCHUS TAKETOB.

Bunsl gesarensHOCTH B cetr IHTEp HET.
CepBucel UnTepHera.
['eonnbopMalIMOHHBIE CUCTEMBI.
['eonokaiMOHHBIE CEP BUCHI PEATTLHOTO
BpEMEHU (HampuMmep, JOKaIus
MOOMIBHBIX TENEPOHOB, ONIPEICICHNUE
3arpy>K€HHOCTH aBTOMATHUCTp aJiei),
WHTEP HET-TOPTOBJISI, Op OHUP OBAHUE
OWJIETOB U TOCTUHHIL.

['ocynap cTBEHHBIE JIEKTP OHHBIE
cepBUCHI U yciryTru. ColualibHbIE CETH —
OpTraHU3alKYs KOJUIEKTUBHOTO
B3aUMOJICCTBUS U OOMEHA JaHHBIMM.
CeTeBoi TUKET: TTp aBUJIa ITOBEICHUS

B kuOepnpocTtpanctse. [Ipobiema
[IOUTMHHOCTH MOJIY4EHHOU
uHpopmaruu. OTKp bITbIE
0o0pa3oBaTeNbHBIC PECYP ChI

[IprMeHsATh TpOTpaMMHOE
obecrieueHue AJis p OBEP KU
paboTOCIIOCOOHOCTH CETH.
Ilpakmuueckue pabomut:

1. Cemegoe aomunucmpuposaHrue

1.4

NudopmannonHas
0€30MacHOCTb

TexHOTeHHBbIE U YKOHOMHYECKHUE
yTPO3bl, CBSI3aHHBIE C UCTIOJIb30BAHUEM
nHGOP MAITMOHHO-KOMMY HUKAITHOHHBIX
TexHoJorui. O01IHe Tp 00IEeMBI
3amuThl HHPOp MaIu

1 nHGOPMALIMOHHOM 0€30MaCHOCTH.

XapakTepu30BaTh CyIHOCTb MOHATHAN
«uHpOpMaIMOHHasT 0€30MaCHOCTbY,
«3amuTa HHPOP MATTHI .
@opMyIUpOBaTh OCHOBHBIE IIP aBUJIA
nHGOP MAITMOHHOM 0€30TIaCHOCTH.
AHaIM3upoOBaTh 3aKOHOJATENBHY IO
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Cpencrsa 3amuTsl UHGOP MaUU

B KOMIIbIOTEP aX, KOMITBIOTEPHBIX
CEeTSAX U aBTOMATU3UP OBAHHBIX
MH(OPMALMOHHBIX CUCTEMAX.
[IpaBoBOE obOecnieueHue

nH(OPp MAIIMOHHOM 0€30MacHOCTH.
[IpenoTtBpamenue

HECAaHKIIMOHUP OBAHHOI'0 10CTyTIa

K JIMUHOUM KOH(PHUICHIIMATBLHOU
uH(pOopMaLuu, Xp aHsAIIecs

Ha Iep COHAJIbHOM KOMIIBIOTEpPE,
MOOMJIBHBIX yCTpOMCTBAX.
BpenonocHoe nporpamMmmHoOe
obecrieueHre u cnocoObl

00pbOBI ¢ HUM. AHTUBUPYCHBIE
nporpammbl. OpraHu3anus JIMYHOTO
apxuBa uHdopmanuu. PezepBHOE
konup oBanue. [laposbHas 3amura
apXxuBa.

[udpoBanne TaHHBIX.

CuMMeTp nYHbIE U HECUMMETP HUHBIE
mdpbI.

Iudp bl npocToii 3aMeHBI.

Mudp Lezaps.
[ndp Bmwxkenepa.

Anropurm mudpoBanus RSA

0a3y, kacarlycs HHHOP MaLMOHHON
0e301acHOCTH.

[IpuMeHATh CpeacTBa 3alUThI
uHpopmanuu: OpaHaMay3phl,
AHTUBUP YCHBIE TIP OT'P AMMBI,

1ap OJIMP OBAHUE U ap XUBUP OBAHUE,
mudp oBaHUE.

[IpenoTBpamars
HECAHKIIMOHUPOBAHHBIN 10CTYI

K JINYHOW KOH(PHIEHINATBbHOU
uH(popMaLuu, Xp aHsuencs

Ha Tep COHAJIbHOM KOMIIbIOTEpE,
MOOWJIBHBIX YCTpOMCTBAX.
Ilpakxmuueckue pabomoi:

1. Aumusupycuvie npozpammboi.

2. llugposanue oannvix

Hroro no pazneny
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Paszgea 2. Teopernueckue 0CHOBbI HH(POPMATHKH

2.1 | Tlpencrasnenue
uH(popManuu
B KOMIIBIOTEpP €

19

Nudopmanus, 1aHHbIE U 3HAHUSA.
NHdopMalMoOHHBIE NP OIIECCHI

B IIPUP OJI€, TEXHUKE U OOLIECTBE.
HenpepbpiBHBIE U TUCKP ETHBIE
BEIMYUHBI U curHasIbl. HeoOxoaumoctsb
JUCKp €TU3aluu MHGOp Maluy,
IpeIHa3HauYCHHOM 1151 XpaHEHUS,
nepegayu u 00padoTku B U(p OBBIX
cUCTEMaX.

JIBOM4YHOE KOJAUP OBAHUE.
PaBHOMEpHBIE U HEP ABHOMEPHBIE KOJIBI.
Jlexoaup oBaHUE COOOIICHUH,
3aIMCaHHBIX C MOMOILBIO

HEp aBHOMEPHBIX KOJI0B. YcinoBue PaHo.
[TocTp oenne 0qHO3HAYHO
JIEKOJUPYEMBIX KOJIOB C IOMOLIBIO
nepeBa. EnuHUIBI n3Mep eHus
KoJuuecTBa uHpopmanuu. AndaBUTHbIHI
NOAXOJI K OLIEHKE KOJIMYECTBA

UHPOp MaLIUH.

Cucremsl cuucienus. PazBepHyTas
3aIUCh LENBIX U P OOHBIX YHCEI

B MNO3UIIMOHHOW CUCTEME CUUCIICHUS.
CBoiCTBa MO3UIIMOHHOW 3aITUCH YHUCIIA:
KOJIMYECTBO LIU(P B 3aMlKCH, TP U3HAK
JEITMMOCTH YHCIIa HA OCHOBAHUE

[TosicHATH CyITHOCTh IOHSATUN
«uH(bOpMaIs, «JTAHHBIEY , «3SHAHUS.
Pemats 3a1aun Ha U3Mep eHUE

uHGOP MAIUH, 3aKITIOYEHHOMN B TEKCTE,
C MO3UIIMHU aJi(paBUTHOTO MOIXO0/a

(B MpEeANOJIOKEHUH O paBHOU

BEP OSITHOCTH MOSIBJICHUSI CHMBOJIOB

B TEKCTE).

[TosicHATh HEOOXOIUMOCTD U CYIIIHOCTb
JIMCKp €TU3alliU NP U XPaHEHUH,
nepenade u oopaboTKe JaHHBIX

C MOMOILIbIO KOMIIBIOTEP OB.
[IpuBOAUTH p UMEP BI pABHOMEP HBIX
Y HEp aBHOMEPHBIX K0JI0B. Komup oBaTh
U JIEKOJIUP OBATh COOOIIECHUS

C UCIIOJIb30BaHUEM P aBHOMEP HBIX

Y HEp aBHOMEP HbIX KOJIOB.

Ctpouth 1p ePUKCHBIC KOJIPBL.
Krnaccuguimp oBaTth cucTemsl
CUMCIICHHUSI.

BpInonHsATh CpaBHEHUE YUCEI,
3aMKMCAaHHBIX B IBOUYHOM,

BOCBMEP MYHOM M IIECTHAAATEP NIHOU
CUCTEMAaX CUHUCIICHHUS.

Ocy1ecTBAATh NEp €BOJT YUCET MEKTY
JBOWYHOU, BOCBMEP NUHOMN

28



OdenepanpHas padbouas nporpamma | Madopmaruka. 10—11 xnaccer (yriayOiaeHHbBI ypOBEHb)

CUCTEMBbI CUUCIEHUS. AJITOPUTM
MepeBo/ia LeJoro uucia u3 P-ndaHon
CUCTEMbI CUHUCIEHUS B JECATUUHYIO.
AJITOpUTM Nep €BO1a KOHEUHOM P-UYHOM
IpOoOHU B IECATUYHYO. AJITOPUTM

Iep €BOJIa LIEJI0r0 YMCIa U3 JEeCATUIHOM
CUCTEMBbI CUUCIIEHUS B P-UYHYIO.
IIepeBoa KOHEUHOM 1ECATUYHON 1pOoOn
B P-nunyto. /[BonuHas, BOCbMepHUYHas
Y IIECTHAIATEP MUHAST CUCTEMBI
CUMCIICHUS, CBA3b MEXIY HUMMU.
Apudmerndeckre omnep aluu

B MO3ULIMOHHBIX CUCTEMAX CUUCIICHUSI.
Tpouunas ypasnoseuiennas cucmema
cyucnenust. J{ouyHo-0ecamudnas
cucmema CuUCIeHUsL.

Konuposanune tekcros. Konuposka
ASCIIL. Ogno6alTHBIE KOIUP OBKH.
Cranmapt UNICODE.

Konuporka UTF-8. Onpenenenue
nH()OPMAITMOHHOTO 00bEMa TEKCTOBBIX
COOOIIIEHUH.

Koauposanue n3o6paxenuii. OrieHka
nH()OpMAITMOHHOTO 00BEMa
rpaduyecKnx JaHHBIX MPU 3aIaHHbBIX
pa3pelieHuy 1 ri1yOorHe KOIUP OBaHUS

uBeta. [[BeroBbie Moaenu. BekropHoe

U LLIECTHAAUATEP UYHOM CUCTEMaMU
CUMCIICHHS.

BBINONHATE CIIOKEHUE U BBIUUTAHUE
qucell, 3aUCAHHBIX B IBOMYHOM,
BOCBMEP MYHOM M IECTHAAIATEP MUHOUN
CUCTEMAX CUHUCIICHHUS.

Ocy1iecTBaATh KOJIUPOBAHUE TEKCTOBOU
UHPOPMAUH C IOMOIIBIO

KOJIMP OBOUHBIX TAOJIUII.

Onpenensite THOOPMAITMOHHBIN 00bEM
TEKCTOBBIX COOOIIEHUI B pa3HbIX
KOJIUP OBKaX.

Beruncnsate pazmep UBETOBOM MAJTUTP bl
10 3HAYEHHUIO0 OUTOBOM ITyOMHBI LIBETA.
Onpenensatb pa3Mepbl rpadudecKux
¢aii;0B MPU U3BECTHBIX pa3pelICHUN U
rTyOWHE KOJIUp OBaHMS I[BETA.
Boruucnsats nHpOp MamoHHbIH 00beM
(P OBOM 3BYKO3AMNCH 110 YACTOTE
JIUCKp €TU3AIINH, Ty OMHE KOUP OBAaHUS
Y BpEMEHU 3aIHCH.

Ilpaxmuueckue padomei:

1. Jluckpemu3zayus epaghuuecxoii
uHpopmayuu.

2. luckpemusayus 36yK0601
uHpopmayuu
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koup oBanue. DopmaTtel rpaduaeckux
¢aiinoB. TpexmepHas rpaduxka.
®pakranbHas rpaduka.

Konuposanue 3Byka. O1eHka
nHGOPMAITMOHHOTO 00heMa 3BYKOBBIX
JAHHBIX MPU 3aJJaHHBIX YaCTOTE

JUCKp €TU3aLIMU U Pa3pIAHOCTH

KOJUP OBAHUS

2.2

OcHOBBI anTe0pbI
JTOTUKHU

14

Anredpa noruku. [lonarue
BbICKa3bIBaHMsl. BbICKa3bIBaTenbHbIE
dbopmbl (peaukaTsl). KBaHTOP b
CYILIECTBOBAHMS U BCEOOIIHOCTH.
Jloruueckue onep aruu. TaOIuIbI
MCTUHHOCTH. Jlornueckue BoIp aKEHUsI.
Jlormueckue ToK1ecTBa.
JIoKa3aTenbCTBO JIOTMUECKUX TOKIECTB
C MOMOILBIO TAOJIUIl UCTUHHOCTH.
Jlornueckue onepanuu U onepauuu
HaJl MHOYKECTBaMHU.

3aKOHBI aJIre0p bl JTOTUKU.
DKBHBaJIEHTHBIE TIP €00P a30BaHUsA
JIOTUYECKUX BbIp akeHUU. Jlornueckue
YPABHEHUS U CUCTEMBI yp aBHEHUIA.
Jlornueckue pyHKIMH. 3aBUCUMOCTb
KOJINYECTBA BO3MOYKHBIX JIOTUYECKUX
(yHKIHIA OT KOJTUYECTBA ap TYMEHTOB.
ITonHbIE CUCTEMBI JIOTUYECKUX

[IpuBOAUTH MPUMEP bI ATIEMEHTAP HBIX

U COCTaBHBIX BBICKAa3bIBAHUH.
Paznuyarh BrICKa3bIBaHUS U P €UKATHI,
YcranaBnuBaTh CBA3b MEXKIY ajaredp o
JIOTUKH U TEOPUEH MHOKECTB.
BoruucnsaTs 3HaUEHHS JTOTUYECKUX

BBIP &KEHHUH C JIOTUYECKUMHU
oTepanusIiMu KOHbIOHKIUH,

U3 BIOHKIINY, HHBEP CUU, UMILTUKALIUHY,
HKBUBAJICHITUH.

[IpoBoauTtk aHaau3 TaOJIHIl ICTUHHOCTH,
Ctpouts TaOIHIBI UCTUHHOCTU
JTOTUYECKUX BBIPa)KEHUM.
Ocy11ecTBISITh 5KBUBAJICHTHBIE
npeoOpa3zoBaHUsl TOTUYECKUX

BBIP )KEHHI C HCIIOJIb30BaHNEM 3aKOHOB
anreOp bl JTOTHKH.

Ocy1ecTBaAATh NOCTP OEHUE
JOTUYECKOTO BBIPAXKEHUS C TaHHOU
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byHKIMIA.

Kanonuueckue GopMbl JTOTHUECKUX
BbIp axeHu. COBEpIIICHHBIE
IU3BbIOHKTUBHBIE U KOHBIOHKTUBHBIE
HOpMaJIbHbIE (POP MBI, AITOPUTMBI UX
MOCTP OCHMSI 110 TAOJINIE UCTUHHOCTH.
Jlormueckue 3JIEMEHTBI B COCTaBE
kommnbroTepa. Tpurrep. Cymmarop.
MHoropaspsaaHbIld CyMMaTop.
[TocTpoeHME CXEM HA JTOTUYECKUX
AJIEMEHTax 10 3aJaHHOMY JIOTUYECKOMY
BBIP @)KEHUIO. 3aIMCh JIOTHYECKOTO
BBIP @)KEHUS 110 JIOTHYECKOU CXEME

Ta0IMLEH ICTUHHOCTH U €T0

YIIP OLLIEHHE.

PemaTte npocteie toruueckue
ypPaBHEHUS U CUCTEMbI Y aBHEHUH.
Xapakrepu30oBaTh JIOTUYECKUE
AJIEMEHTBI KOMITBIOTEPA.

[TosicHATE yCTP OMCTBO CyMMAaTOp a

U TpUrTepa.

3anMchIBaTh JIOTUYECKOE BBIP A)KEHHE
10 JIOTUYECKOU CXEME.

CTpouTh CXeMbI Ha JIOTUYECKUX
AIIEMEHTAX I10 3aJJaHHOMY JIOTHYECKOMY
BBIP A)KECHHUIO.

Ilpakmuueckue pabomoi:

1. Ilocmpoenue u ananusz mabauy
UCIMUHHOCMU 8 MAOIUYHOM NpoYeccope

2.3

KomnbrorepHas
apudmeTnka

[IpencraBieHue NENbIX YUCET B MAMATH
KoMIbtoTepa. OrpaHU4EeHHOCTh
JMana3oHa YKuces MpU Orp aHUYECHUU
KoJInuecTBa pa3psanos. [lepenonnenue
pas3psAIHON ceTkH. be33zHakoBbIE U
3HaKOBBIC JJAHHbBIC. 3HAKOBBINA OWUT.
JIBOWYHBIN JOMOJTHUTEIILHBIN KO

OTp UIIATEIILHBIX YUCEIL.

[ToOuTOBBIE TOTUYECKUE OTIEP AITUH.
Jlornueckuit, ap uPpMeTUICCKUH

u nuknndeckuit casurd. [ludposanue

[TosryuaTe BHYTp EHHEE TP €/1CTaBICHUE
LENBIX U BEILIECTBEHHBIX YHCEI

B [IaMSTH KOMIIBIOTEPA; OIP ENENATh
110 BHYTPEHHEMY KOy 3HAUEHHUE YUCIA.
Xapakrepu3oBaTh 0€33HAKOBbIE

Y 3HAKOBBIC JAHHBIE.

[TosICHATH OPATOK BBIIIOJTHEHUS
apu(PMETUUECKUX OTep aluii C LEeTbIMU
Y BEIIECTBEHHBIMU YUCIIAMU

B IIpOLIECCOPE.

[IpuMeHsATh TOOUTOBBIE JIOTUYECKHE
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C MOMOIIIbI0 TOOUTOBOM OTIEp AlIUU
«uckirrovaromiee MJIN».
[IpencraBieHune BEMIECTBEHHBIX YHUCEI

B [MaMATH KOMIIBIOTEP A. 3HAYAIAS YACTh
Y NOPSAIOK yucia. /J(nama3zoH 3Ha4eHU
BEIIEeCTBEHHBIX yncen. [1po6aeMbl
XPpaHEHUS BENIECTBEHHBIX YUCEN,
CBSI3aHHBIE C OTP aHUYECHHUEM KOJIMYECTBA
pa3pAn0B. BelnonHeHne onep anuu

C BEIIECTBEHHBIMU YHCIAMH,
HAKOIUJICHUE OIMMNOOK MPU BHIYUCICHUSIX

omep aluH.
XapakrepHu30BaTh I €ACTaBICHUE

U XpaHEHHE B MaMSATH KOMIIbIOTEp a
BEIIECTBEHHBIX YHCE.

[TosSICHATH TP NUMHBI HAKOTLIEHUS
OIIHOOK MPH BBIYUCIICHUSIX

C BEUIECTBEHHBIMU YHCIaAMHU.
Ilpakmuueckue pabomoi:

1. U3yyenue nopaspsaoHo2co MawuHHo20
npeocmaesneHus Yeavlx U 6eujecrmeeHHbIX
yucern

Hroro no pasneny

40

Paszgea 3. AnropuTmMsl 4 NIpOrpaMMHUpPOBaHUE

3.1

BBenenue
B IIPOI'PaMMHUP OBAHUE

16

Onpenenenre BO3MOXKHBIX PE3YJIbTATOB
paboThI MPOCTEUIINX AJITOPUTMOB
yIIPaBJICHUS UCTIOJTHUTEIISIMH

Y BBIYHMCIIUTEIBHBIX AJTOPUTMOB.
Onpenenenre NCXOIHBIX TaHHBIX,

P KOTOPBIX aJITOPUTM MOKET 1aTh
TpeOyeMblil pe3yJbTar.

DTanel pemeHus 3a1a4 Ha KOMIbIOTEp €.
WNucTp ymeHTanbHbIE CpEACTBA:
TPAHCIATOP, OTIIAUYUK,

nip opuupoBuWK. Kommwisims

Y MHTEp P €TALHsI TIP OTP aMM.
BuprtyanpHble MalIvHBbI.
WNuTerpupoBaHHas cpena pa3paboTKy.

BoisicHAT pe3ynbTaT paboThl
ajaropuTMa JIsl UCTIOJTHUTEN S

Op U 3aJIaHHBIX UCXOJHBIX JTAHHBIX,
OTp €AENATh BO3MOKHBIE HCXOHBIE
JAHHBIE J1JIs1 U3BECTHOTO P E€3yJIbTaTa.
[IpuBOAUTE IPUMEPBI AATOP UTMOB,
COJiep KalIuX NOCIeq0BaTEIbHbIE,
BETBSLLIUECS U HUKINYECKUE CTP YKTYPBI.
AHaIu3up oBaTh UUKINYECKUE
aJrOPUTMBI [T UCTIOJTHUTEISL.
Briiensarts sTansl peuieHus 3agauu
Ha KOMIIbIOTEPE.

[TOSCHATH CyIIHOCTb BBIJEIEHHBIX
ATANoB.
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Metobl 0TI KK TIP OTPaMM.
Hcnonb30BaHuE TPACCHPOBOYHBIX
tabaun. OTiIag04YHbBII BRIBOI,.
[TomaroBoe BbITIOJTHEHUE TP OTPaAMMBI.
Touku ocranoBa. [Ip ocMoTp 3HaUECHUI
1ep EMEHHBIX.

SA3bik nporpammupoBanus (Python,
Java, C++, C#). Tunsl 1aHHBIX:
LIEJIOYHCIICHHEIC, BEIIIECTBCHHBIC,
CHUMBOJILHBIC, TOTHYCSCKHC. BeTBieHus.

CnoxHbIe YCIIOBHA. I_[I/IKJ'IBI C YCIIOBHCM.

kbl IO TIEP EMEHHOM.
B3aumo3aMeHs1eMOCTb pa3IUYHbIX
BUJIOB LIMKJIOB. ITHBap MaHT LIUKIIA.
CocraBiieHHE UKJIa C UCTI0JIb30BAHUEM
3apaHee OMp eIeIEHHOTO UHBap MaHTa
LUKJIA.

JIOKyMEHTHp OBaHHE NP OTPaMM.
Hcnonp30BaHre KOMMEHTAP UEB.
[ToaroToBka onucaHus Mp Orp aMMbl

Y MHCTP yKLHUU 151 TOJIb30BATEN .
Anroputmbl 00paOOTKU HATYPAJIbHBIX
4uCel, 3alUCAHHBIX B MO3UIIMOHHBIX
CUCTEMax CUUCIICHUs: pa30ueHue
3aMUCH YUCIIa Ha OTAENbHbBIC ITU(PbI,
HAXO0XJCHUE CyMMBI U P OU3BEACHHUS
Qp, HAX0KJIEHNE MAaKCUMaJIbHON

OTi1a>XuBaTh MP OTPaMMbI C TOMOIIBIO
TP acCcUp OBOYHBIX TaOJIHUII

U C UCIOJIb30BaHUEM BO3MOYKHOCTEH
OTJIaTYMKa CPEIBI ITP OTP AMMUP OBAHHS.
CocTaBisiTh JOKYMEHTAIIUIO

Ha TP OrpaMMmy.

PaspabaTeiBaTh U peanN30BBIBATH

Ha sI3bIKE TP OTP aMMHUP OBAHUS
aaropuUTMbl 00PaOOTKH LIETBIX YUCET,
B TOM YHCJIe ep €00 PHBIE aITOPUTMBI.
Pa3pabaTsiBaTh Ip OIp aMMBI

1151 00pabOTKY JaHHBIX, X AHATIHUX CSI

B TEKCTOBBIX (paiinax.

Ilpaxmuueckue padomei:

1. Bvioenenue u obpabomra yughp
Yenoeo YUcia 8 pasiuyHblX CUCemMax
CUUCTIEHUSL C UCNONb308AHUEM ONEPayUlL
YeNoYUCTIeHHOU apuhMemuKu.

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

6 aiinax
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(MMHUMAJIbHOM) LIUPPBI.
Haxosxenue Bcex mp oCThIX YHCEN

B 33JJaHHOM urana3oHe. [IpencraBnenue
qyciia B BUje Habopa MpOCThIX
COMHOXUTENIEH. AITOPUTM OBICTPOTO
BO3BE/CHUS B CTECICHb.

O6paboTKa JaHHBIX, XP AHATITUXCS

B (haiinax. TekcToBble U IBOMYHBIE
¢aitnbl. @ainoBbIe MEp EMEHHBIE
(baitmoBble ykazatenu). UreHue

u3 (paitna. 3anuce B Qaiin

3.2

Bcnomorarenbabie
aJITOP UTMBI

Paz0Ouenue 3aaun Ha oA3a1a4H.
[Toanporpammsl (Ip oUERyp bl

u pynkuun). Pexypcus. PexypcuBHbie
00bekThI ((hpakTansl). PekypcuBHbie
npoueaypsl U QyHKIUH.
Hcnonp30BaHue CTEKa 711 Op raHU3alHHY
PEKYp CUBHBIX BBI30BOB.
Hcnonb3oBanue crangap THOU
OMOIMOTEKH A3bIKA POTPAMMHUPOBAHUSL.
[ToaknroueHne 6MOIMOTEK
MOAIPOrpaMM CTOP OHHUX

np ousBoauTene. Moy IbHBIN 1P MHLIAT]
MIOCTP OEHUSI TIP OTPaMM

Pa30uBath 3a1auy Ha noA3anadm.
OdopMIIATh TOTrUUECKU LETOCTHBIE
WIIH TTOBTOP sroIuecs: hbparMeHThl
OpOorpaMMbl B BUJIE€ MIOJIP OTPaMM.
[ToSICHATH CYyITHOCTD PEKYP CUBHOTO
aJropuT™MA.

Haxonutb pexyp cuBHbIE OOBEKTHI

B OKp Yy KalolleM MHpE.
Onpenensate pe3yabTaT paboTh

P OCTOTO PEKYPCHUBHOTO aJITOPUTMA.

Hcnonp30BaTh CTaHAap THbIE
OMOIMOTEKH MOAIPOTPaMM S3bIKa
porpaMMup OBaHus, OMOIUOTEKH
CTOp OHHHX TP OU3BOIUTEIIEH.
[IpMeHATs MOAYTBHBINA TP UHIUIT
IpH pa3padOTKe P OrpaMm.
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Ilpakmuueckue padomoi:

1. Hcnonvsosanue noonpoepamm
CMAaHOapMHOU OUOIUOMEKU S3bIKA
npOSPAMMUP OBAHUSL.

2. Paspabomxa noonpoepamm.

3. Pexypcuenvie noonpozpammoi.

4. Mooynbubiil npUHYUN NOCMP OEHUs.
npozpamm

3.3

YucieHHbIe METOTbI

UYucnennsie metobl. TouHOE

Y Ip UOJIMKEHHOE P EIICHUS 3a/1auH.
YucneHHbIe METOIbI P CIICHUS
ypaBHEHUI: METO] repedopa, MeTo 1
MOJIOBUHHOTO Aenenus. [Ipubnmxennoe
BBIYHUCIIEHUE JJIUH KPUBBIX.
Brruucnenue mnomanei uryp

C MOMOUIbIO YHUCIEHHBIX METO/IOB
(MeToA Mp IMOYTOJIbHUKOB, METOA
Tpaneuuii). [Touck Mmakcumyma
(MMHUMYMa) QYHKIIMH OJTHOU

1ep EMEHHOM METO10M MOJIOBUHHOTO
JEIIEHUS

[TosicHATH TIp UHLIUITBI PAaOOTHI
YHUCIIEHHBIX METOJIOB, pa3HHULLY
MEX1Y TOUHBIM U TP UOJIMKEHHBIM
P ELICHUAMH BBIYUCIUTEIbHBIX
3ajad.

Pa3pabaTsIiBaTh ¥ OTJIAKUBATH

Ip OrpaMMBbl, P €aJIN3YIOIIHE
YHUCIIEHHBIE METO/IbI P €ILIECHUS
ypaBHEHUH, NP UOTMKEHHOE
BBIYHUCIICHUE JJIMH KPUBBIX

U IIomaiend Guryp, Nouck MakKCUMyMa
(MMHUMYMa) QYHKIIMHU OJTHOU

1Iep EMEHHOM.

Ilpaxmuueckue padomei:

1. HYucnennoe peuierue ypagHeHuil.
2. Ilpubausicennoe sviyucienue 01Ul
Kpusbvlx u naowjaoeu gueyp.

3. llouck makcumyma (MuHuMyma,)

G yHKYUU
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3.4 | Anropurmsl 00pabOTKH 5 O6paboTKa CUMBOJIBHBIX JaHHBIX. Hcnonp30BaTh BCTP OCHHBIE (PYHKIUU
CUMBOJIbHBIX JJaHHBIX Bcerpoennsle QyHKIMM A3bIKa sI3bIKA IIPp OT'p aMMUP OBaAHUA

IIp OrpaMMHUPOBaHUs J1st 00pabOTKU 1151 00paOOTKH CUMBOJIbHBIX

CUMBOJIBHBIX CTPOK. AJITOP UTMBbI CTpOK.

00pabOTKH CUMBOJIBHBIX CTPOK: Pa3pabaTsiBaTh 1 OTIIAKUBATH

MOJCYET KOJINYECTBA MOSABIICHUN P OrpaMMBbl, P EeaIN3yIOIINE

CHMBOJIa B CTPOKE, Pa30MEHUE CTPOKH | THUIIOBBIC aIrOPUTMBI 00pabOTKH

Ha CJIOBA MO NPOOEIbHBIM CUMBOJIAM, | CHMBOJIBHBIX JAHHBIX H

MOUCK MOACTPOKU BHYTPH TaHHOU a BIOpAHHOM $SI3bIKE

CTp OKM, 3aMEHA HAICHHOU NOACTPOKU | IIP OTP aMMHUP OBAHUS.

Ha IPYyIyro CTpOKy. ['eHepanus Bcex [IpeoOpa3oBbIBaTH UKCIa

CIIOB B HEKOTOP OM asi(haBUTE, B CUMBOJIBHYIO CTPOKY

YJOBJIETBOP SIFOLUX 3aJaHHBIM 1 00paTHoO.

orpanuueHusim. [IpeobpazoBanuie uucna | Ilpakmuueckue pabomui:

B CUMBOJIBHYIO CTPOKY U 00paTHO 1. Ilocumeonvras obpabomka cmpox.
2. Obpabomka cmpox
C UCNOIb308AHUEM (DYHKYULL
CMaHOapmuou OubIUOMeEKU A3bIKA
NPOSPAMMUPOBAHUSL.
3. I'enepayus ecex cnos,
VO0081eme0PAIOUUX 3A0AHHOM)
VCI08UIO

3.5 | Anropurmbl 00pabOTKH 10 MaccuBbl 1 IOCIIEI0BATENBHOCTH [IpuBOMTH MPUMEPHI OTHOMEP HBIX
MacCHUBOB yucesn. Beruncinenne 000011IEHHbBIX U JIByMEPHBIX MacCHUBOB.

XapaKTep UCTUK JIEMEHTOB MacCHUBa
WJIY YUCIIOBOM MOCIIEI0BATEIbHOCTH
(CyMMBI, ITp OM3BEAEHUS, CP €THETO

[IpuBoauTh Np UMEP BI 32124
13 TIOBCEAHEBHOM JKU3HHU,
TP €AM0JIaral0IINX UCITOJIb30BAHUE
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apupMETHYECKOT0, MUHUMAJILHOTO

Y MaKCUMaJILHOTO 3JIEMEHTOB,
KOJINYECTBA AJIIEMEHTOB,

yAOBJIETBOP SIOLIUX 3aJaHHOMY
yCI0BHIO). JINHEWHBIN MOUCK
3aJJaHHOTO 3HAYEHUs B MACCHUBE.
CopTup 0BKa 0JHOMEP HOI'O MACCHBA.
[IpocTbie METOBI COPTUP OBKU
(MeTox my3bIpbKa, METOJ BBIOOpa,
COpTHUPOBKA BCTABKaAMH).
CopTupOBKa CIHUSIHUEM.

brictpas cop Tvp 0BKa MaccuBa
(anroput™ Quickcort).

JIBOWYHBIN ITOUCK B OTCOP TUP OBAHHOM
MacCHUBE.

JIByMep HbIe MacCCUBBI (MAaTp UIIbI).
ANropuT™MBI 00p a00TKH IBYMEP HBIX
MAaCCHBOB: 3aII0JIHEHHUE IBYMEP HOTO
YHCIOBOTO MacCUBa MO 3aJaHHBIM
MpaBWiaM, MOUCK AJIEMEHTA

B JIBYMEPHOM MacCHUBE,

BBIYMCIIEHUE MAKCUMYyMa
(MUHEMYMAa) U CYMMBI 3JIEMEHTOB
JIBYMEPHOT'0 MaccuBa, Mep ECTAHOBKA
CTPOK M CTOJIOIIOB IBYMEP HOTO
MaccHBa

MacCCHUBOB.

Pa3zpabartbiBaTh U OTIIaKUBATH

[P OTP aMMBI, p €AJIM3YIOIHE TUTIOBBIE
aJrop UTMbI 00paOOTKHU OJTHOMEP HBIX
Y IByMEp HbIX MAaCCHBOB, Ha BHIOPAHHOM
SI3bIKE TP OTPaMMUP OBAHMUSI.
Paspabamwvieamv npocpammor

OJ151 peuieHust npoCmulIX 3a0a4 aAHAIU3A
OQHHBIX.

Ilpakmuueckue pabomuwi:

1. 3anonnenue maccusa.

2. Bviuucnenue 06006uennvlx
XapaxkmepucmuKk Maccusa (Yuciogou
NnOCNe008aAMENbHOCU).

3. Ilouck MmunumMaibHo20
(MaxKcumMantbHo20) 31eMeHma 6 YUcio80M
maccuae.

4. Jlunetinwiil nOUCK 3a0aHHO20
3HAYeHUsl 8 Maccuee.

5. Ilpocmule memoowvl copmuposku
Maccusaa.

6. buicmpas copmuposka maccusa.

7. Heouunwlii nouck.

8. Obpabomra mampuy.

9. Ananu3z 0aHHbIX

Hroro no pazneny

44
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Paszaea 4. UndopManmoHHbIE TEXHOJIOTHHU

4.1 | O6paboTKa TEKCTOBBIX 6 TeKkcToBBIN Mp OLECCOp . Pa3pabaTbiBaTh CTpYKTYypY HOKYMEHTA.
JOKYMEHTOB PenaxtupoBanue u popmatupoBanue. | Mcrnonab3oBaTh CpeicTBa aBTOMATH3 AN

[IpoBepkaopdorpaduu u rpaMMaTUKH. | IPHU CO3JAHUU JOKYMEHTA.
CpencrBa noucka 1 aBTO3aMEHbI [IprMeHATh Np aBUjIa UATUP OBAHUS
B TEKCTOBOM IIp OLIECCOP €. UCTOYHUKOB U 0Op MIICHUS
Hcnonb30BaHUE CTUIIEH. OoubIMorpauuecKux CChUIOK.
CTpyKTypHp OBaHHBIE TEKCTOBBIE [IpuHuMaTh yyacTie B KOJJIEKTUBHOMN
NOKyMeHTbl. CHOCKH, OTJIaBJICHHE. paboTe HaJ JOKYMEHTOM.
KounnektuBHas padboTa ¢ ToOKyMeHTaMu. | BBIIOJIHATE HA0OP U P OCTYIO BEP CTKY
NHCTp yMEHTHI p eUEH3Up OBaHUS MaTEMATHYECKUX TEKCTOB.

B TEKCTOBBIX Npoueccopax. O0naunsie | Ilpakmuueckue pabomot:
cepBuchl. [lenoBas nepemnucka. Pedepart.| 1. Bepcmxa 0okymenmog
[IpaBuia UTHP OBaHMSI UCTOYHUKOB U | C MamemMamu4eckumu Qopmynamu.

oopmiieHus 6ubnorpapuuecKux 2. Mnococmparnuunvie 00KyMeHmbl.
ccbutok. OdopMieHHe crucka 3. Konnexmuenas paboma
autepatypsl. Cmanoapmoi ¢ OOKyMeHmamu

oubIUOSp AP UYECKUX ONUCAHUI.
3HaKOMCTBO C KOMITbIOTEp HOM BEp CTKOM
TekcTa. TeXHUYecKue CpeaCcTBa BBOJAA
tekcra. Crieranu3up OBaHHbIE CP €CTBA
peIaKTUp OBaHUS MaTEMaTH4ECKUX

TEKCTOB
4.2 | Ananu3 JaHHBIX 8 Ananu3 nansbix. OCHOBHBIE 3a7ja4U IIpuBOAUTE Ip UMEPHI 3a/1a4 aHAIIN3A
aHaJIN3a JAHHBIX: IPOTHO3UPOBAHUE, | JAaHHBIX.
K1accuuKays, Kiacrep u3auus, IToscuATs HA IpUMEpax
aHAJIN3 OTKJIOHEHUMN. [IOCJIE0OBATEIBHOCTD P ELICHUS 3a1a4
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[TocnenoBaTenbHOCTh peIICHUS 3a/1a4
aHaJu3a JaHHBIX: COOp MepBUYHBIX
JIAHHBIX, OUYKMCTKA U OILIEHKAa Ka4ecTBa
JaHHBIX, BEIOOP W/WJIM TIOCTP OCHUE
MOJIeJd, TP e0Opa30BaHUE TaHHBIX,
BU3YaJIN3AlIMsI TAHHBIX, UHTEPIIPETALIMS
pe3ynbraToB. [I[porpamMHbIe cpencTBa

¥ MHTEP HET-CeP BUCHI 151 00paboTKH

Y TIp €/ICTaBJICHUS JTaHHBIX. boJbIue
na"Hble. ManmHHoe 00y4eHue.
Hnmennekmyanvbuviii aHaiu3 OaHHLLX.
AHanu3 JaHHBIX C MOMOIIIBIO

AJIEKTP OHHBIX Tabnwil. Beraucienne
CYMMBI, CpEIHET0 ap UhMETHIECKOTO,
HanOOJbIIEr0 (HAUMEHBIIETO ) 3HAYCHHUSI
nrarna3oHa. Beraucnenue

K03 GUIEeHTa KOP P EMSALHUU ABYX PAIOB
naHHbIX. [TocTpoenune crondvaThIX,
JUHEWYATBIX U KPYTOBBIX JUATPaMM.
[Toctpoenue rpadukoB QyHKIIHIA.
[TonGop muuuuM Tp €HAA, p eIICHUE 3a1a4
P OTHO3UP OBAHUS.

YucneHHoe penieHue yp aBHECHUH

C TIOMOIIIBIO TOI00pa mapamerpa.
OnTumuzanus Kak MOMCK HAWTYYIIIero
peIIeHUs B 3aJaHHBIX YCIOBHSIX.

[enesast ¢pyHKIUA, OTPaHUICHHUS.

aHaJIu3a JTaHHBIX.

PemiaTte npocTeie 3a1aun aHaau3a
JAHHBIX C OMOIIIBIO EKTP OHHBIX
TabauL.

Hcnonb30BaTh COPTUPOBKY U (UIBTPBI.
Hcnonb30Bath CpeacTea AEI0OBOU
rpaduKy 15 HArJasaIHOTO
Ipe/ICTaBICHUS JAHHbIX.

Pemate npocteie pacueTHbie

Y ONITUMU3AIMOHHBIE 33/1a4U C
MOMOIIBIO 3JIEKTP OHHBIX TaOJIHII.
Ilpakmuueckue pabomoi:

1. Ananu3 0anuwblx c NOMOUBIO
IEKMPOHHBIX mab.auy.

2. Haensaonoe npeocmaenenue
pe3yibmamos CmamucmuyecKo
00pabomKu OAHHBIX 8 BUOE OUASD AMM
cpeocmeamu pedaKkmopa 31eKmp OHHbIX
maoauy.

3. IToobop nunuu mpenoa,
NPOSHO3UPOBAHUE.

4. Yucnennoe peutenue ypasHeHu

¢ noMowbo no0bopa napamempa.

5. Pewenue 3a0au onmumuzayuu

C NOMOWBIO DNEKMPOHHBIX MAOIUY
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JlokanbHbI€ U I1100aTbHBI MUHUMY MBI
ueneBoi pynkuuu. Pemenue 3agau
ONTUMH3AIMH C IOMOIIbIO

AJIEKTP OHHBIX TaOJIHI]

Hroro no pasneny 14
PesepBHOE Bpems 14
OBILIEE KOJIMYECTBO 136

YACOB I10 ITPOI'PAMME
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11 KJIACC
HanmenoBaHnue
No KomuaectBo OcCHOBHEBIE BUIBI A€SITCILHOCTH
pa3neiioB U TEM [IporpamMHOE coziep KaHUE
/11 4acoB 00ydJaroIuxcs

y4eOHOTO MpeaMeTa
Paszgea 1. Teopernueckue 0CHOBbI HH(POPMATHKH

1.1 | Madopmanust 10 Teop eTHYECKHUe MOIXO/bI K OL[CHKE XapakTepu30BaTh Pa3jIndHbIE
Y UTH(POP MAITMOHHBIE KOJIM4ecTBa NH(POPMalUu. TEOP ETUYECKUE TIOAXOABI K OLIEHKE
TP OLIECCHI 3aKOH aJIUTUBHOCTH UH(POP MALTUH. KOJM4yecTBa MHPOP MALIUH.
®opmyna Xaptiu. Uapopmanus OnuceIBaTh U3y4aeMbI€ aITOP UTMBI
u BepossTHOCTh. Dopmyina IlleHHOHa. CKAaTHsl TaHHBIX, CPaBHUBATh

ANTOPUTMBI CKATHUS TAaHHBIX. AJTOPUTM P €3yJIbTAThI UX PAOOTHI.
RLE. Anroputm Xaddmana. Anroput™m Pemrats 3amaun Ha onp eaeineHue

LZW. AnroputMmsl cXaTus JaHHBIX Bp €EMEHU MEPEAAYM JAHHBIX IO KaHAITY
C MOTEPsIMU. Y MEHBIIICHUE TTy OMHBI CBSA3H C U3BECTHBIMH X APAKTEPUCTUKAMMU.
KOJIMp OBaHUs 1BeTa. OCHOBHBIE UJIEU [TosicHSITh TP UHLIUIIBI OOHAP Y KEHHUS
anroputmoB cxkatusi JPEG, MP3. Y UCTIp aBJICHUS OIITMOOK P U TIep e/1aue
CxopocCTh nepeaayu JaHHbIX. JAHHBIX C IIOMOIIIBIO

3aBUCUMOCTb Bp EMEHHU II€p E1aYn MOMEX0YCTOMYMBBIX KOJIOB.

OT UH(pOpMALIMOHHOTO OOBeMa AaHHbIX | [10sICHATH 3HaUEHUE TOHATUN

Y XapaKTep UCTHK KaHaya CBA3M. «CUCTEMA», KIIOJICUCTEMAY,

[Tp v9MHBI BO3HUKHOBEHHSI OTIHOOK «CUCTEMHBIN 3P HEKT?,

Ipu nepenave nanubix. Kogpl, «yTp aBJICHUE»; 3HaUCHUE 00paTHOM
MO3BOJISIONINE OOHAP y)KUBATh CBSI3M JJIs JOCTVIKEHUS LENN

Y UCIIPABJIATH OIIMOKY, BOSHUKAIOIINE | yIIpaBJICHHS.

MpU Nepeayve TaHHbIX. Paccrosinue Ilpakmuueckue pabomul:

Xsmmunra. KogupoBanue 1. Corcamue 0anHbix ¢ NOMOWBIO

c moBTOp eHrueM OuToB. Koab aneopumma RLE.

41



OdenepanpHas padbouas nporpamma | Madopmaruka. 10—11 xnaccer (yriayOiaeHHbBI ypOBEHb)

X3MMUHrA.

Cuctrembl. KOMITIOHEHTBI CUCTEMBI U HX
B3aumoencTBue. CucteMHbiit 3PQexT.
VYnpasnenue kak UHPOP MAITMOHHBII
npoitecc. OOpaTHas CBA3b

2. Coicamue OaHHbIX C NOMOUBIO
aneopumma Xaghpmana.

3. Corcamue OauHvlx c nomepsamu
(ancopummor JPEG, MP3).

4. Ilomexoycmotiuugvle KOOl

1.2

Mopaenup oBaHue

Mogenu n Mmoaenup oBanue. Llenn
MOJEIUP OBAHUS. AJIEKBATHOCTb
MOJENH MOACTUPYEMOMY OOBEKTY
VT TIP OLIECCY, LIETU MOJIETTUPOBAHUSI.
dopmManuzanus npUuKIagHbIX 3a/1a4.
[IpencraBnenuie pe3yabTaToB
MOJIEIUP OBAHUS B BUJIE, y100HOM

JU1s1 BOCIIP USITUSL YETTOBEKOM.
I'paduueckoe npeacraBieHUe JaHHBIX
(cxembl, TabHILIbI, TpaduUKN).

I'pader. OcHoBHbIE OHATUS. Bubl
rpados. Onucanue rpadoB ¢ MIOMOUIBIO
MaTp U1 CMEKHOCTH, BECOBBIX MaTp UlJ,
CIIMCKOB CMEXHOCTU. Perienne

aJrOpP UTMUYECKUX 3a/a4, CBA3aHHBIX
¢ aHasn30M rpados (MocTp oeHue
ONTUMAJIBHOTO IyTH MEXY Bep LIMHAMY
rpada, onpeaeneHre KoJInuecTBa
pa3IUYHbIX MMyTEH MEXIY Bep IIMHAMU
Op UEHTUP OBAHHOTO AIUKINYECKOTO
rpada).

HepeBbs. bunapHoe nepeBo. [lepeBbs

norcka. CriocoObI 00X0/1a 1epeBa.

Ornpenensatb MOHATUSA «MOJIENBY,
«MOJIETTUP OBAHUEY .

Knaccudummp oBath Mo 1emmm

0 3aJITaHHOMY OCHOBAHHUIO.
OrnpenensaTs Hesib MOACTUP OBaAHUS

B KOHKp €THOM CIIyuae.

[IpuMeHsTh aIirOp UTMBI HAX OKICHUS
KpaTyamllnx Iy TeH MEXY BEp ILIMHAMU
OpPHUEHTUP OBAaHHOTO rpada.
[TpUMEHSTH aITOP UTMBI OTIP EAEIEHHUS
KOJIMYECTBA Pa3JIMYHBIX ITyTEU MEXY
BEP ILIMHAMU Op UEHTHP OBAHHOTO
AIMKJINIECKOTo Tpada.

[IpuBOIUTH TP UMEP bl UCTIOTb30BAHUS
Jiep eBbEB U TpadoB NMpHU OMUCAHUU
00BEKTOB U P OLIECCOB OKP Y KAIOIIErO
Mupa.

Crtpouts epeBo nepedopa Bap MaHTOB.
XapaxTepu3oBaTh UTPY KaK MOJEIb
HEKOTOP O CUTYAaIUH.

JlaBaTh OIIp €1€JIEHUE BBIMTP BILTHOU
CTpaTErum.

OnuceIBaTh BBIMTP BIITHYIO CTP ATETHIO
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[IpencraBnenue apupMeTHIECKUX

BBIP )KEHUI B BUJIE € €BA.

JIMCKp ETHBIE UTPBI IBYX UI'POKOB

¢ mostHOM mH(popMarmei. [Toctpoenne
7iep eBa rep edopa Bap MaHTOB, OTMCAHNE
CTpaTeruy UTPhI B TAOJUIHOUN opMe.
Bpiurp bliHbIE ¥ TP OUT'P BILITHBIE
NO3ULMU. BBIUTP BIIHBIE CTP ATETHH.
CpencrBa UCKYy CCTBEHHOT'O MHTEJIJIEKTA.
Cep BUCHI MALLIMHHOTO I1E€P €BOJIA

Y pacCrO3HABaHUS YCTHOM P E€UH.
KornutusHbI€ cep BUCHI.
Nnentudukamms 1 IOUCK

300 a)KeHuil, pacrno3HaBaHueE JIUII.
Camoo00yuaromuecsi CHCTEMBI.
HckycCTBEHHBIN MHTEIIIEKT

B KOMITBIOTEP HBIX UT'Pax.
Hcnonr3oBanne METOI0B
HCKYCCTBEHHOT'O UHTENJIEKTA

B 00y4YaloIMNX CUCTEMax.
Hcnonr3oBaHne METO0B
HCKYCCTBEHHOT'O MHTENJIEKTa

B poOoTOTEXHUKE. IHTEp HET BEIlIEH.
IlepcnekTuBbl pa3BUTHA

KOMIIBIOTEP HBIX MHTEJIJIEKTY JIbHBIX
CUCTEM.

Hetip onnbie cetn

B 3aJJaHHOM UT'P OBOM CUTyaIuu B popme
JepeBa Wi B TaOJIUYHOU opMe.
[TosICHATH MOHATHS «HUCKYCCTBEHHBIN
UHTEJIICKT», «MAITUHHOE O0yUEHHUE) .
[Ip uBOUTH IPUMEPHI 3a]1a4, pEIIaeMbIX

C MIOMOIOBbIO UCKYCCTBCHHOT'O
HHTCIIJICKTA.

Ilpaxkmuueckue padomu:

1. Ilouck eviucpwviumot cmpamecuu
8 Uepe ¢ NOJHOU UHGOopMayuel.

2. Cpeocmea ucKyccmeenHo2o
UHmMenIeKma

Hroro no pasneny

18
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Paszgea 2. AnropuTmMsl 4 IPOrpaMMHUPOBaHUE

2.1 | DiemeHTBI TEOp MU 6 DopManu3anys NOHATUSA aJITOPUTMA. | [TOSCHATH MOHATHS «BBITUCIUTETbHBIN
aJIrOp UTMOB Mammuna TeropuHra Kak yHUBEP CAIbHAS] P OLIECC», «CIOKHOCTh aJITOP UTMAY,
MOJIE€NIb BBIYMCIIECHUM. «3(PPEKTUBHOCTD aJITOPUTMA.
Te3uc Uepua—Trropunra. [IpuBoauTh nip UMEP bl IPPHEKTUBHBIX
OweHKa Cl10KHOCTH BBIYMCIICHUM. aJITOP UTMOB.

Bpems paGoTel 1 00beM Hcnonb3yeMo | COCTaBISATh P OIPaMMBI IS MAIIHHbI
MaMATH, X 3aBUCUMOCTh OT pa3Mepa | ThropHHra.

HCXOJHBIX JaHHbIX. OleHKa JlaBaTh OLIEHKY CJIOKHOCTH U3BECTHBIX
ACUMIITOTHYECKOM CII0KHOCTH aJrOpP UTMOB.

aJIrOPUTMOB. AJNTOp UTMBI Ilpakmuueckue padbomoi:
MOJIMHOMHABHOM CIO0KHOCTH. 1. Cocmasnenue npocmou npozpammol
[Tep ebopHbie aroput™Msbl. [ Iprumepbl o mawiunvl Toropunea

PAa3JIUYHBIX AJITOPUTMOB P CILICHHUS
OJHOM 3aJ1a4M, KOTOP bI€ UMEIOT
Pa3JIUYHYIO CJI0KHOCTh

2.2 | AnroputMmBsl 28 [Torck npOCTHIX YKCEI B 3aJJaHHOM Hcnonp30BaTh aJirOPUTM «pEHIETO
U CTPYKTYPBI IaHHBIX JIAATIa30HE C IOMOLIBIO aJIrOp UTMA OparocdeHa» 115l HOUCKA P OCThIX

«peuero IpaTocdeHar. 4ycen B 3aIJaHHOM JIMaIla3oHe.
MHoropaspsiiHbl€ LENbIE YUCIIA, [TosicHsITh Tp MHIMUIIBI 00p a00TKH
3aJ]aud JJIMHHOMW ap UPMETHUKHU. MHOTOPa3p sAHBIX LENbIX YUCEI
CnoBapu (accoliiaTUBHbIE MACCUBBI, Y p€aJn30BbIBATh COOTBETCTBYIOIINE
oToOpa)keHus ). X31I-TaOauLIbI. aJITOPUTMBI Ha SI3BIKE
[Toctpoenue an (baBI/ITHO—‘—IaCTOTHOI‘O IIporpaMMup OBaHHUs.
ciaoBaps AJid 3aJaHHOTO TEKCTA. IIpumMeHsTh c1oBapu
Ctexu. AHanu3 MpaBUILHOCTH (accounaTUBHBIE MAaCCUBHI,

CKOOOYHOTO BhIp akeHHsl. Boruucnenue | oroOpakeHus) B 3a1a4ax 00padboTku
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apU(PMETHUECKOTO BbIP AXKEHUS, JAHHBIX.

3aIllMCaHHOTO B IOCT(PUKCHOM (popMe. BpInonHATE p 0CTOM aHANIU3 TEKCTA
Ouepenu. Mcnonp3oBaHue ouep enu Ha €CTECTBEHHOM $I3BIKE, B TOM YHUCIIE
1151 Bp EMEHHOTO XPaHEHUsI JaHHBIX. C UCIIOJIb30BAHUEM P ETYJISIPHBIX
Anroputmsl Ha rpadax. [loctpoenue BBIP a)KEHU M.

MUHUMaJIbHOTO OCTOBHOTO JI€p €Ba [TosiCHATH P UHUUITBI pAOOTHI CTEKA
B3BEILICHHOT'O CBSI3HOTO U OYepelU, UCIOIb30BATh CTEKH
HEOP MEHTHP OBAHHOTO rpada. Y OYepeau ISl P eLICHUS
KonunyecTBo pa3nuuHbIX MyTel MEX1y | aJIrOPpUTMHUYECKUX 3a1a4.
BEPILIMHAMU OpP UEHTUP OBAHHOTO Peann3oBbIBaTh U UCIIOIB30BATH
ALMKIMYECKOTo Tpada. AIropurm JBOUYHBIE (OMHAP HBIE) JIEP EBbS
Herikcrprl. [lepeBbs. Peanuzanus 1 rpadbl IS peIIeHus 3a1a4
JiepeBa ¢ MOMOIIBIO CCHIIIOYHBIX 00pabOTKH TaHHBIX.

CTpYKTYp. JBonuHbIe (OMHap HBIE) Hcnonb30BaTh TMHAMUYECKOE
nepesps. Iloctpoenue nepesa p OrpaMMHUp OBaHHE

IUTSl 3aIaHHOTO ap HPMETUIECKOTO JU1S1 BBIYHCIIEHUSI P €KY P CUBHBIX

BBIp askeHUs. PekypcruBHBIE alrOpuT™bl | (DYHKIUIA, TocYeTa KOIMYEeCTBa
obxomanepesa. Mcronb30BaHue cTeka | BApUMAHTOB M PEIICHUS 3a1a4

W odepeau s 00Xoaa Jaepesa. OTNTHUMU3AIIUH.

Jlunamudeckoe np orpaMmup oBanue kakl Ilpaxmuueckue padomot:

METO/I peIleHns 3a1a4 ¢ coxpanenneM | 1. [louck npocmuix uucen 6 3a0aHHoM
P OMEXKYTOUHBIX pe3yAbTaTOB. 3a1auu, ouanaszone.

pelraeMble ¢ IOMOIIBIO JuHAMUYECKoro | 2. Peanuzayus evruucienu

[P OTPp aMMHUP OBAHUS: BEIYUCIICHHUE C MHO2OPA3PAOHbIMU YUCTAMU.
PEKyp CUBHBIX (DYHKIIMMA, TTOJCUET 3. llocmpoenue anpasumno-
KOJIMYECTBA BAP MAHTOB, 3a/1a4u YaCMoOmMHO20 C108aps OJIsl 3A0AHHO20
OTNITUMHU3ALINH mexkcma.
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4. Ananusz mexcma Ha ecmecmeeHHOM
A3bIKE.

5. Buiyucnenue apughmemuuecrkozo
8bIPANCEHUS, 3ANUCAHHO20

6 nocmukcrou gopme.

6. Ucnonvsosanue ouepeou.

7. HUcnonv3oeanue depesbes

0Jis1 BLIYUCIEHUS APUPDMEMUUECKUX
8bIPAHCEHUU.

8. Buiuucnenue onunbl Kpamuaiuie2o
nymu mesxcoy eepuiuHamu spagpa
(aneopumm Jletixkcmpol).

9. Bviyucnenue pexypcuHbix QpyHKyutl
C NOMOWBIO OUHAMUYECKO20
NPO2PAMMUP OBAHUSL.

10. Iloocuem xonuuecmea 8apuaHmos
C NOMOWBIO OUHAMUYLECKO20
nPOSPAMMUP OBAHUAL.

11. Pewenue 3a0ay onmumuzayuu

C NOMOWBIO OUHAMUYECKO20
NPO2PAMMUP O BAHUS

2.3

OCHOBBI 0OBEKTHO-
Op UEHTUPOBAHHOTO
TP OTPaMMHUP OBAHHS

16

I[Tousitie 00 0OBEKTHO-

OPUCHTUPOBAHHOM IIp OT'p aMMHP OBaAHHH.

OO0BbekThI U Ki1accel. CBOMCTBA

1 METOJIbI 00BEKTOB. OOBEKTHO-
OPUEHTHUP OBAHHBIN aHAJIU3.
Pa3zpaboTka mporpaMm Ha OCHOBE

[TosICHATH OCHOBHBIE TIP UHITHIIBI
00bEKTHO-OP MIEHTUP OBAHHOTO

TIp OTP aMMHP OBAHHSI.

[TpoekTrp OBaTh U UCTIOITH30BATH

P OCThIE KJIACChl 0OBEKTOB.

[Tp oexTHp OBaTh UEpap XUH KITACCOB
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00bEKTHO-OPUEHTUPOBAHHOTO 1O IXOA.
Wukancynsius, HaclleqoBaHue,
MOJTUMOP PU3M.

Cpensl ObICTpOH pa3paOOTKH P OTPaMM.
[Ipoexktup oBanue uHTEp etica
noJib3oBarels. Micnosib30BaHNe TOTOBBIX
yIpaBIIsIEMbIX 3JIEMEHTOB

JUIs IOCTp O€Husl UHTEp (hetica.

0O0630p S3bIKOB IPOrPaMMUPOBAHUSL.
[TonsTne 0 mapagurmax

P OI'p aMMHP OBAHUS

JUUISL OTIMCAHMS TP €IMETHOM

obsacTH.

PaspabaTeiBaTh Ip OT'P aMMBI

¢ rpaduyeckuM UHTEpP PericoMm.
N3y4daTh BTOpOU A3BIK

I OT'P aMMHUP OBAHUS
Ilpakmuueckue pabomui:

1. Hcnonv3osanue 20mogulx Kiaccog
8 npocpamme.

2. Pazpabomxka npocmoti npocpammol
C UCNONb3068AHUEM KIACCOB.

3. Pazpabomka knacca, ucnons3youe2o
UHKANCYIAYUIO.

4. Paspabomxa uepapxuu K1accos.
5. Paspabomxa npoepammol

¢ epaghuveckum unmepgeiicom

Hroro no pasneny 50

Paznen 3. UndopManMoOHHBIE TEXHOJIOTHH

3.1 | KommobrotepHO- 8 DTarbl KOMIbIOTEPHO-MATEMAaTUYECKOTO
MaTEMaTU4YECKOE MOJEJIUP OBAHUSA: TIOCTAHOBKA 3aJa4H,
MOJEJINP OBAHUE pa3paboTKa MOJAENH, TECTUP OBAHNE

MOJIENH, KOMITbIOTEP HBIN

AKCIEP UMEHT, AaHAJIU3 PE3yIbTaTOB
MOJICJTUP OBAHUS.

Jvckp eTu3anus mpu MaTeEMaTHYECKOM
MO/JICJIUP OBAHUHU HETIP €p bIBHBIX

np oreccoB. Moienup oBaHUE TBUKEHUS

BrigensTs 3Tanbl KOMIBIOTEP HO-
MaTEMaTHYECKOTO MOJIETTUPOBAHMS

Y peaTu30BbIBATh MX C TIOMOIIBIO

P OrpaMMHOT0 00€eCTIeueHHUS.
[TosicHSATE HEOOXOIUMOCTh U CYIITHOCTh
JTUCKD €TH3aIIUU TIP U P CIIICHUN
BBIYHCIUTEIBHBIX 3a/1a4 ¢ TOMOIIBIO
KOMIIBIOTEP OB.

Hcnostb30BaTh UMUTAIIMOHHOE
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Mo enup oBaHuEe OMOTOTUYECKUX
cucreM. MaTemMaTHueckue MoIeNu
B 9KOHOMUKE. BbrunuciaurenbHbie
AKCIIEP UMEHTBI C MOJICIISIMHU.
OO6paboTka pe3yJIbTaTOB IKCIICP UMEHTA.
Mero HaMMEHBITUX KBAJIPaToOB.
O1LieHKa YUCIIOBBIX AP aMETP OB
MOJIEITUP YEMBIX 0OHEKTOB

U nponieccoB. BoccranoBenue
3aBHCUMOCTEN IO P €3yJIbTaTaM
AKCIIEp UMEHTA.

BeposTHoctabie MOAEnH. MeTo1b
Momnte-Kapio. Umuranmmonnoe

Moenup oaaue. CUCTEMBI MaCCOBOTO
00CITy )KUBaHUS

MOJIETP OBAaHHUE, B TOM YHCIIC

Ha OCHOBE BEP OATHOCTHBIX MO/IETIEH.
O6pabarsiBaTh pe3yJIbTAThI

IKCIIEp IMEHTA.

Ilpaxmuueckue pabomol.

1. Mooenuposanue osusicerusl.

2. Mooenuposanue buonocuueckux
cucmem.

3. Umumayuonnoe mooenuposanue
¢ nomowwvio memooa Monme-Kapio.
4. Obpabomka pe3y1bmamos
IKCnepuMenma

3.2

ba3sl naHHBIX

10

TaGnuunbie (p enAMOHHBIE) 0a3bl
naHHbIX. Tabania — mp eacTaBIcHNe
CBEICHUHN 00 OTHOTUITHBIX 0OBEKTAX.
ITone, 3anuce. Kirrou TaOmmiiel. Pabota
C TOTOBO¥ 0a301 TaHHBIX. 3aII0JIHCHHE
0a3bl JaHHBIX. [lonck, copTUp OBKA 1
bunpTpanys JaHHBIX. 3P OCHI

Ha BBEIOOPKY JaHHBIX. 3amp OChI

¢ map ameTpamu. Beraucisembie moJis
B 3ampocax.

Muororta0auuHbie 0a3bl JaHHBIX.
Turber cBsI3elt MEXTy TaOJIHUIIAMHU.

XapaxTtepu3oBaTh 0a3y JaHHBIX KaK
MOJIENTh TIP €IMETHOM 00J1acTH.

[Tp oekTupoBaTh MHOTOTAOINYHYIO 0a3y
JTAHHBIX.

Ocy1iecTBIISITh BBOJ M PEAAKTUP OBAHHE
JTAHHBIX.

Ocy1ecTBISITH COPTUPOBKY, MOUCK

¥ BBIOODP JIAaHHBIX B TOTOBOM 0a3e
JTAHHBIX.

dopmupoBaTh 3aMpockl HA TOUCK
JAHHBIX B CpE/e CUCTEMbI YIIp aBICHUS
0a3amMu JTaHHBIX.
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Buemnmii kirou. IenoctHocTs 6a3b1
JaHHBIX. 3aMp OChl K MHOTOTA0JTUYHBIM
0a3aM JIaHHBIX

Yrupapnsats 6a301 TaHHBIX

C IMOMOIIIIO MPOCTHIX 3aMPOCOB

Ha si3b1ke SQL.

[TosicHsATH 001aCTH TP UMEHEHUS],
JIOCTOMHCTBA U HEJIOCTATKU

HEp eMSMOHHBIX 0623 TaHHBIX

B CPABHEHUH C P eISAIUOHHBIMH.
Ilpakmuueckue padomoi:

1. Paboma c comogoti 6a301i 0aHHbIX.
2. Paspabomka muozomabauyHot 6 azvl
OQHHUYIX.

3. 3anpocwl k MHO2OMAbAUUHOU Oa3e
OQHHDIX.

4. Ynpaenenue oanuvimu ¢ nomMoubo
sazvika SOL

3.3

Be0-caittel

14

Nurepuer-npunoxenus. [lonsatue o

CEpBEPHOM U KIIMEHTCKOM YACTAX CalTa.

TexHOoIoTHsA «KJIMEHT — CepBEPY», €€
JIOCTOMHCTBA W HEOCTAaTKU. OCHOBBI
si3pika HTML 1 kackagabIX TaOIHIL
cruiiert (CSS). CueHapuu Ha SI3bIKE
JavaScript. @opMbl Ha BeO-CTp aHHUIIE.
Pa3memienue BeO-caiiToB. Ycnyra
XOCTUHTA. 3arpy3ka (aiaoB Ha CalT

[ToSICHSITH NP UHLIUIIBI TEXHOJIOTUU
«KJIMEHT — CEpBEP» HA IPUMEpE
B3aUMO/JICUCTBUS Opay3epa

u BeO-cepBepa. Co3aaBaTh MPOCThIE
BE0-CTp aHUIIbI, UCIIOIB3YS SI3bIK
pa3merku HTML, kackagHble TaOIUIIbI
CTUJIEH U CLICHAp WU Ha A3bIKE
JavaScript. OnuceIBaTh TEXHOJOTHIO
pa3MeIleHns CauToB B cetu MIHTEp HeT.
Ilpakmuueckue padomot:

1. Co30anue mexcmosotul
8e0-CIMpPaHuybl.
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2. Co3z0aHue seb-cmpanuybl,
sKAOUAOWel MyIbMUMeOUliHble
006beKkmbl (PUCYHKU, 38VKOBbLE OAHHDbLE,
suoeo).

3. Oghopmnenue cmparuybi c LOMOUBIO
KACKAOHBIX Mabauy cmuiel.

4. Hcnonvzoeanue cyenapues Ha A3vike
JavaScript

3.4

KomnwrorepHas
rpaduka

BBoja nzo0OpakeHuii C UCIOIb30BaHUEM
pa3iIuYHbIX HU(POBBIX YCTPOICTB
(undpoBbIX PpoTOANIAPATOB U

MHKD OCKOTIOB, BUZIEOKAMED , CKAHEP OB
U APYTUX yCTPOMCTB).

I'paduueckuii penakrop. Paspemenue.
Kanpuposanue. Mcnpasienue

Iep CneKTuBkl. [ ucrorpamma.
Koppekuust yp oBHEN, KOpp EKIUS LIBETA.
OO6eciBeunBaHNE BETHBIX

n300p axxenuid. Peryms. PaboTta

¢ o0nactamu. OUnbTpHI.
MHorociaoiHbIe U300pakeHHUsI.
TekcroBslie ciion. Macka cios.
Kananbl. CoxpaHeHue BblETEHHON
o6nacrtu. [loaroToBKa WILTIOCTp ALl
11 B€O-CalTOB. AHUMUP OBaHHbBIE
MU300p aXKeHUSI.

Bektopnas rpaduka. [IpumMuTHBHL.

BrInoiHATh 0011y 0 KOP P EKIIUI0

(P OBBIX U300 AXKEHU.

[IpUMeHATh UHCTP YMEHTBI
rpauuecKoro pelakropa K OTAEIbHbIM
obactsM n300p axKeHusl.

CTp OouTh MHOTOCIIOMHBIE U300paKEHUS
C UCIIOJIb30BAHUEM MACOK, TOTOBUTH
WLTKOCTP ALK 7151 pa3MELICHHUS

Ha BeO-caliTax, co3/1aBaTh

AHMMHUP OBAHHBIE U300 aXKEHMUS.
Co31aBaTh BEKTOPHBIE U300 aXKEHMUS

C MOMOILBIO PENAKTOPa BEKTOP HOM
rpaduKy U UTHCTP YMEHTOB
TEKCTOBOTI'O IIp OLIeCcopa.
Ilpakmuueckue pabomboi:

1. Obpabomxa yughposvix pomogpaguii
(kaopuposanue, ucnpaesieHue
nepCcneKmugyl, KOppeKyus yposHell,
KOppeKyus yeema,).
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N3meHeHue nop sijika 3J1eMEeHTOB. 2. Pemyws yugpoeuvix pomozpaghuii.
BripaBHuBaHue, pacnpeneneHue. 3. Muozocnoiinvie uzobpasicenus.
['pynmupoBka. Kpussie. DopmaTtsl 4. Anumupoeanmvie u300padtceHusl.

BEKTOP HBIX PHCYHKOB. Mcrnons3oBanue | 5. Bekmophas epaghuka
KOHTYPOB. BekTopuzanus pactpoBbIX
n300paKeHu M.

[IpvHLIHIIBI TOCTP OCHUSA

Y pE€aKTUP OBAHUSI TP EXMEP HBIX
Mojenen. CeTouHbIE MOJENH.
Marepuansl. Monenvup oBanue
HWCTOYHHUKOB OCBEIIICHUS.

Kamepbl. A1AUTUBHBIE TEXHOJIOT U
(3D-npuntepsi). [lonstue

0 BUPTYQJIBHOU P €aIbHOCTH

Y IOTIOJITHEHHOM P €aJIbHOCTH

3D-Monenup oBaHue 8 [IpvHOHAIIBI TOCTP OCHUSA [1OSICHATE ITp MHIUIIBI ITIOCTP OCHUS
Y pEeIaKTUP OBAHUS TP EXMEP HBIX TP EXMEP HBIX MOJIEIIEH.
Mojenerd. CeTouHbIE MOJENH. BrinmonHATh oniepanyy no nocTp OEHUI0
Marepuainsl. Moaenup oBanue Y PEIAKTUP OBAHUIO TP EXMEP HBIX
HCTOYHUKOB OcBeleHus. Kamepsl. MOJEIIEH.
A TUTUBHBIE TEXHOJIOTHUU Pa3memate Ha BUp TyaJIbHOM
(3D-nipunHTEpBI). CILICHE UCTOYHHUKH OCBEIIICHUS
[ToHsITHE O BUP TY AIILHOM PEATIBHOCTH U KaMepBbl.
Y JIOTIOJIHEHHOU P €aJIbHOCTH [IpuBOUTE NP UMEP BI

UCIOJIb30BaHUS TEXHOJOTHIA
BUPTYaJIbHOM U JOIIOJHEHHOU
pEanbHOCTH.
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Ilpakmuueckue pabomuwi:

1. Co30anue npocmulx mpexmepHbiX
Mooernell.

2. Cemounvie mooenu.

3. Penoepune

Nroro no pazneny 48
PesepBHOE Bpems 20
OBUIEE KOJIMYECTBO 136
YACOB I10 ITTPOI'PAMME
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MNEPEYEHB (KOJU®UKATOP) IPOBEPSIEMBIX TPEEOBAHUI

K PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOTPAMMBI CPEJHEI'O OBIIETI'O OBPA3OBAHUA U DJIEMEHTOB
COAEPKAHUSA 110 UTHPOPMATHUKE

Jl1s1 Ip OBeZIeHUsI €MHOTO FOCY JAPCTBEHHOT 0 AK3aMeHa 10 MHpopMaTuke (aaee —
EI'D no wuHdopmaTuke) wucnosb3yercs mepedeHb (KoAu(puKaTop) MpOoBepsieMbIX

TpeOOBaHUIN K

pe3yJibTaTaM OCBOEHHUSI OCHOBHOW 0Opa30BaTENbHOM IpOrpaMMmel

CpeaHero oo1ero oopa3oBaHus U AJIEMEHTOB COJICP KaHUS.

IIposepsiembie Ha EI'D mo nndpopmaTike TpeGOBaHUA K Pe3yJbTATAM O0CBOCHUS
OCHOBHOM 00pa30BaTeJILHOI MPOrpPaMMBbI CPeAHEro 001ero 00pa3oBaHus

Kon
P OBEPSIEMOTO
TpeOOoBaHUS

[TpoBepsiembie TpeOOBaHUA K P €AMETHBIM P €3yJIbTaTaM OCBOCHHUS
OCHOBHOM 00pa30BaTEIbHOM MPOTPaMMBI CPEHETO 00IIEro
o0pazoBaHUs

I.

3HaTh (MOHUMATB)

1.1

[ToHnMaH¥Ee OCHOBHBIX IMTPUHITUTIOB YCTPONUCTBA M (Y HKITO HAP OBAHKSI
COBPEMEHHBIX CTallMOHAPHBIX U  MOOWIBHBIX KOMIIBLIOTEPOB;
TEHJCHIIMH pa3BUTUS KOMIIBIOTEPHBIX TEXHOJOTHUH; BIaJcHUE
HaBbIKaMu pabOTHl C OMNEpaIMOHHBIMU CUCTEMAaMH W OCHOBHBIMU
BHJIAMU TP OTPAMMHOI'0 00€CIICUCHHUSI IS pEIICHUS YUeOHBIX 33,14 110
BBHIOp aHHOM CHIeIMATU3 AN

1.2

Hanuune mnpencraBieHnii o 0a30BbIX NPHUHILMIAX OpraHU3aLMU
U (YHKUMOHUPOBAHUS KOMIIBIOTEPHBIX CETEN

1.3

[ToHMMaH¥e 0CHOBHBIX IMTPUHITUIIOB TUCKPETHU3AINN PA3JINIHbBIX BHIOB
nHbOp MaIn

1.4

[TormmaHne 6a30BBIX AATOPUTMOB 00PAOOTKH YMCIIOBOM M TEKCTOBOM
uHpOpMaNUH (3aNKCh YUCET B TO3UIIMOHHOW CHUCTEME CUMCIICHH,
JEIMMOCTh TIEJBIX YHCE; HAaXOXXKICHUE BCEX MPOCTBIX YHCET B
3aJJaHHOM JIMara3oHe; 00paboTka MHOTOPA3PSIHBIX IEIbIX YUCE;
aHAJU3 CUMBOJIBHBIX CTPOK M JPYIHX), aJTOPUTMOB ITOWCKA U
COp THP OBKH

1.5

3HaHue GyHKIIMOHATBHBIC BO3MOYKHOCTH HHCTPYMEHTAIBHBIX CP €CTB
Cpenbl pa3padoTKu

1.6

Bragenne oCHOBHBIMU CBEACHHUSIMHU O 0a3ax JaHHBIX, UX CTPYKTYpE,
CpeICTBaxX CO3/1aHusi U pabOThl C HUMHU
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1.7

I[ToHnmanue  BO3MOXKHOCTEM W OTPAHUYECHUM  TEXHOJOIWH
MCKYyCCTBEHHOI'O HWHTEIJIEKTa B pAa3JMYHbIX OO0JacTAX; HaJM4ue
np eCTaBIeHUH 00 UCTIOTBb30BaHUU MH(OPMALIMOHHBIX TEXHOJIOTHI B
pa3INYHbIX MpOo¢ecCuoHaNbHBIX chepax

1.8

Bitagenue Teop eTHYECKUM aIapaTroMm, IO3BOJSIOLMM OCYILIECTBIISTH
IIPEACTaBICHUE 3aJaHHOIO0 HATypaJbHOIO 4YHUCIA B Pa3JIMYHBIX
CHUCTEMax CYHUCIICHHUS;, BBIMIOJHATh MPeoOpa3oBaHUs JIOTUUECKHUX
BBIpQXKEHUI, HCMOJIb3Ysl 3aKOHbl aIreOpbl JOTHKHU; OIp EAEISATh
KpaT4yalllMii My Th BO B3BEILIEHHOM I'p ahe ¥ KOITUUECTBO My TEH MEXKTY
BEpIIMHAMU OP UEHTUP OBAHHOTO AIIMKINYECKOTO rpada

YmMmeth

YMeHue ncronp30BaTh KOMIIbIOTEP HO-MAaTEMATUYECKUE MOJENHU JUIS
aHanu3a OOBEKTOB M  MpOLECCOB:  (POpMyJIMPOBATH  LEIb
MO/JIEJIMP OBaHUs, BBINOJHATh AHAJIU3 PE3YJIBTATOB, IOJYUYCHHBIX B
XO0J€  MOJECIMPOBAaHMS, OLECHUBATh  AJCKBATHOCTb  MOJEIU
MOJEIINP YEMOMY OOBEKTY WU TP OLECCY; P EACTABIATh P €3yJIbTATHI
MO/JIEJINP OBAHUS B HAIJISTHOM BHJIE

2.2

Ymenue knaccupUIUpPOBATH OCHOBHBIE 3aJayd aHaJIN3a JaHHBIX
(mporHo3upoBaHue, Kiaccuukaimsg, KilacTepu3auusi, aHaju3
OTKJIOHEHHU); TOHUMATh MOCIEAOBATENbHOCTh PEIICHUs 3a/ad
aHajii3a JaHHBIX: COOp MEpPBUYHBIX JAHHBIX, OYMCTKA M OLICHKA
KauecTBa JaHHBIX, BBIOOp W (WIM) TOCTPOEHHE MOJIENH,
npeoOpa3oBaHuE JaHHBIX, BU3yaJlU3alMs JAaHHBIX, MHTEpIIpeTarys
pe3yJIbTaTOB

2.3

YMmenue ompenensaTh HMHQOPMAIMOHHBIA 00BEM  TEKCTOBBIX,
rpa¢uecknX W 3BYKOBBIX JaHHBIX MPHU 3aJaHHBIX Tapamerpax
JMCKp €TU3AlU. YMEHHUE OTp eACISITh CPEAHIOI0 CKOPOCTh Tep eaaun
JTAHHBIX, OIICHUBATh N3MCHECHUE BP EMEHH TIep €1auu P U N3MCHCHUH
WH(POPMAIIMOHHOTO 00beMa JTAaHHBIX U Xap aKTEPUCTHK KaHaJIa CBS3H

2.4

YMeHue cTp OuTh KoJi, 00eCneunBarOUi HAMMEHBIIIY K BO3MOXKHY O
CpEIIHIOI0 IJIUHY COOOIIEHUS MPHU U3BECTHON 4acCTOTE CUMBOJIOB

2.5

YMeHHUe UCIOJIb30BaTh DU P ELICHUH 3a]1a4 CBOMCTBA MTO3ULIMOHHOU
3aIIMCH YHCEI, AJITOPUTMBI IOCTPOECHHUS 3aIIMCH YUCIIA B TO3ULIMOHHON
CHCTEME CUHCIIEHUS C 3aJaHHBIM OCHOBAHUEM U IIOCTP OCHUS YNCIIA TIO
CTPOKE, COAEPIKAILEHN 3aIMCh 3TOTO YHCIA B TIO3UIIMOHHOM CUCTEME
CUMCIIEHMSI C 3aJaHHbIM OCHOBAHUEM; YMEHHUE BBIIIOJHITh
apupMeTHIecKre onepalyy B MO3UIMOHHBIX CUCTEMAaX CUMCICHUS
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2.6 YMeHHE CTPOWUTHh JIOTMYECKOE BBIPAKEHUE B JAU3BIOHKTUBHOU U
KOHBIOHKTUBHOM HOpMaJIbHBIX (opmax 1o 3aJaHHOM Tabiuie
UCTUHHOCTH; HCCIIEIOBaTh 00JaCTh HCTUHHOCTH BBICKa3bIBaHWS,
COJEpIKALIEro IEpPEMEHHbIC; pelIaTh HECIOKHbIE JOTHYECKUE
ypaBHEHUs

2.7 YMeHue pemars aropuTMUYECKHUE 3a1a4U, CBA3aHHBIE C aHAIIU30M
rpadoB (3a1a4u MOCTPOEHHUSI ONTUMAIILHOTO ITyTH MEXAY Bep IIMHAMU
rpada, omnpeaeneHus KOJUYECTBA pAa3jMYHbIX MyTEeH MEXIy
BEpIIMHAMU OP UEHTUP OBAHHOTO AIIMKINYECKOTO rpada)

2.8 YMEHHE HCIIOJIb30BaTh AE€PEBbS NIPU aHAJIU3€E U IIOCTP OEHUU KOJIOB
U JUIsl TIp €CTaBIEHUS ap MPMETUUECKUX BBIP &XEHUM, IIPU P ELICHUN
3ajjady TIOMCKa W COPTUPOBKH; YMEHHE CTPOUTH AEPEBO HWIPHI MO
3aJlaHHOMY  QJITOPUTMY; pas3pabarbiBaTh W 00OCHOBBIBATH
BBIUTP BIITHYIO CTPaTETUIO U bl

2.9 YMeHue aHanu3upoBaTh AJTOPUTMBI C HCIOJbH30BAHUEM TaOJMIL
TPacCUPOBKH; ONpenensiTh 0€3 HCIOJb30BaHUS KOMIIbIOTEpA
pE3yNbTaThl BBINOJHEHUSI HECIOXKHBIX MPOrPaMM, BKIIOYAKOIINX
IMKJIbI, BETBJICHUS M TMOJNPOrpaMMbl, NMPHU 3aJAHHBIX HUCXOJHBIX
JTAHHBIX

2.10 YMeHue omnpenensith CIOXKHOCTh HM3y4YaeMbIX B Kypce 0a30BbIX
aJrOpuUTMOB (CyMMHpPOBAHHE DJJEMEHTOB MAacCUBa, COPTUPOBKA
MaccHBa, rnepe0opHbIE aITOPUTMBI, IBOMYHBIN MOUCK) U TP UBOIUTH
IIp UMEP bl HECKOJIBKUX aJITOPUTMOB Pa3HOM CIIOKHOCTH JJISI P EILIECHUS
OJHOM 3aJIauu

2.11 Brnanenue yHuBEpcCaabHBIM SI3IKOM NP OrpaMMHUPOBAHUS BBICOKOTO
ypoBHs (Ilackans, Python, Java, C++, C#), mpencraBieHUsIMU O
0a30BBIX THMAaX JAHHBIX M CTP YKTypax JaHHBIX;, YMEHHE HCITOIb30BATh
OCHOBHBIC YIIPaBISIONINE KOHCTPYKIMHM; YMEHHE OCYIICCTBJISATh
aHAJIN3 TP €JI0’KEHHO U TP OTPAMMBI: OTIP €ICIISITh P €3YJIBTAThI PadOThI
MpOTPaMMBbI TIPH 3aJIaHHBIX WCXOJHBIX JTAHHBIX; OIpPENENsTh, TPU
KaKMX HWCXOJHBIX JAaHHBIX BO3MOXKHO IIOJYYEHHE YKa3aHHBIX
P €3yJIBTaTOB; BBISIBIISITH TAHHBIE, KOTOP bIE MOTYT ITP UBECTH K OIITHOKE
B paboTe np orpamMsbl; (GOPMYITHPOBATH MPETI0KESHHS IO YITY YIIICHHAIO
P OTPaMMHOTO KOJ1a

2.12 YMmeHne peanu3oBbIBaTh HAa BBIOPAHHOM IS M3YUYCHHUS SI3BIKE
np orpamMmMupoBaHus Beicokoro ypoBHs (ITackans, Python, Java, C+,
C#) TumoBple  aNTOPUTMBI OOpPaOOTKM  YHCENl, YHCJIOBBIX
MOCIIETOBATENIBHOCTE M MACCHUBOB: TPEICTaBICHUE YKCIa B BHUIE
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HaOopa TIPOCTBIX COMHOXKHTEIEH; HAXO0XKICHUE MaKCHUMaIbHOU
(MHHMMATBEHOM) IIM(P bl HATYPATBHOTO YKCIIA, 3AMMMCAHHOTO B CHCTEME
CUMCIIEHHSI C OCHOBaHMEM, HemnpeBblmaroumm 10; BbIUMCICHUE
000O0IIIEHHBIX XapaKTEPUCTUK AJIIEMEHTOB MAacCHUBa WM YHUCIOBOM
MOCJIEA0BATENBHOCTH (CyMMBI, TP OU3BEACHUS Cp €ITHETO
apupMETUIEeCKOT0, MUHUMAJIbHOTO U MAaKCHUMAaJIbHOTO 3JIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIONIMX 3aJJTAHHOMY YCJIOBHIO);
COPTUPOBKY  3JIEMEHTOB  MAcCHBa; yMEHUE  HCIOJIb30BaTh
B IIPOTPaMMax JaHHbIC PA3JIMYHbBIX TUIIOB C YYETOM OI'p aHUYCHHI Ha
Jana3oH UX BO3MOXHBIX 3HAYCHHM, TP UMEHSITh P U P EIICHUH 33]1a4
CTPYKTYpbI JaHHBIX (CIMCKH, CIOBAapH, CTEKH, OYEpEnu, I€PEBbs);
NPUMEHATh CTaHAApPTHBIE W COOCTBEHHBIC TIOJMPOTPAMMBI IS
00pabOTKM YHCITOBBIX JAHHBIX M CUMBOJIBHBIX CTPOK; HCIIOJIH30BATh
npu paszpaboTke MporpaMM OHOIMOTEKH MOIINPOTpaMM; yMEHHE
UCIOJIb30BaTh  CPEACTBA  OTIAJKM  MNporpaMM B Cpele
[P OTp aMMUP OBAHUS

2.13

YMeHue HCIoJb30BaTh JIICKTPOHHBIE TAONUIBI Ui AHAJIM3A,
Mp e/ICTaBICHUS K 00pa0OTKU IAHHBIX (BKJIIOYAsi BHIOOP ONITUMAIILHOTO
peleHus, Noa00p JIMHUM TP €H/1a, P ELICHUE 3a4a4 [P OTHO3UP OBaHUA);
YMEHHUE MCHOJIb30BaTh TaOJIMYHBIEC (pEsAIMOHHbIE) 0a3bl JAHHBIX U
CIpaBOYHbBIE CUCTEMBI

2.14

YMeHue opranu3oBbIBaTH IMUHOE UHPOP MAITMOHHOE IPOCTPAHCTBO C
WCIOJIb30BAaHUEM PA3JIMYHBIX CPEACTB MUPPOBBIX TEXHOIOTHI;
MOHMMAaHUE BO3MOXKHOCTEH HUQPPOBBIX CEPBUCOB IOCY1apCTBEHHBIX
yciayT, udpoBbIX 00pa30BaTEIbHBIX CEPBUCOB

IlepedeHb 3j1eMEHTOB COepKaAHUA, IPOoBepsaeMbIX HA EI'D no nnpopmatuke

Kon [Ip oBep sieMbli STTIEMEHT COIEP KAHUS
1 {ndpoBas rpaMOTHOCTH
1.1 OCHOBHBIE ~ TEHIACHUMU  PA3BUTHS  KOMIIBIOTEPHBIX  TEXHOJIOTHIAL
[Tap asienpHbIe BBIYMCIICHUS. MHoromnponeccopHsle CUCTEMBI.
PacnpeneneHHple BBIYMCIHUTENBHBIE CUCTEMBI U 00pabOTKa OOJIBIIMX
JTaHHBIX
1.2 | [IpuHOMIBI TOCTP OCHUS U ANINIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.

CereBbie nmpotokoibl. Cerb MHuTepHer. Anpecanuss B cetu MHTtepHer.
[IpoTtokomnsl creka TCP/IP. Cuctema nomeHnsix uMeH. Paznenenue [P -cetn
Ha NOJCETH € IMIOMOIIBI MaCOK NOACETEN
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1.3

daiinoBas cucreMa. [lonck B daittoBoii cucreme. [Ip MHIMMBI p a3MeIIeHHs
U uMeHOBaHUS (aiioB B  gonroBpemMeHHoM mamstu. [1laGnoHsl
JUIs1 OTIMCaHUs Tpynn GaiioB

1.4

CkopocTh mepegauu JaHHBIX. 3aBUCUMOCTh BPEMEHU  Iepeaauu
oT MHGOPMAIIMOHHOTO 00beMa JaHHBIX M XapaKTep UCTHK KaHalla CBSA3H

1.5

[udpoBanre naHHbIX. CUMMETPUYHBIE U HECUMMETPHUYHBIC HIUPPHL
[udpst npocroit 3amensl. ludp Iesapsa. Hudp Buxenepa. Anropumm
mugpoBanus RSA

1.6

Koapl, mo3Bossitoiiie 00Hapy KUBaTh U UCTIP ABISATh OIIHMOKH, BO3HUKAIOIIWE
npu rnepenaye JaHHbIX. PaccrosHme  Xsmmuara.  KoaupoBanue
¢ noBTopenuem 0utoB. Koasl Xsmmuura

Teopernueckne 0CHOBBI UHPOP MATUKHU

2.1

JIBonyHoe konupoBaHue. PaBHOMEpHbIE M HEPABHOMEPHBIE KOJIBL
Jlexogup oBaHHe COOOIICHMI, 3aMMCAHHBIX C MOMOIIBIO HEpaBHOMEPHBIX
Koz0B. Ycinosue @Pano. IToctpoeHne 0THO3HAYHO JEKOAUPYEMBIX KOJIOB C
IIOMOILIBIO JI€p €BA

2.2

Teopernueckne nMoaxoAbl K OLIEHKE KoiaudecTBa MH(popmauuu. EquHulipbl
u3MepeHus KosinuectBa MHPopMauuu. An(aBUTHBIM MOAXOI K OLIEHKE
KoJnyecTBa MH(MopMalmu. 3aKOH agauTUBHOCTA UHpopmarmu. Gopmyna
Xaptinu. Uadpopmanus u BeposatHocts. Popmyiia lllenHona

2.3

Cuctembl cuucieHusi. Pa3BepHyTas 3amuch IENbIX U JAPOOHBIX YHCEI
B IO3WIHOHHOW cHUcTeMe cuuciieHus. CBOMCTBA MO3UIMOHHOM 3aluCH
qyycia: KOJWYeCTBO Mudp B 3alkCH, MPU3HAK JACIUMOCTA 4YHCIa Ha
OCHOBAaHHME CUCTEMbl CUUCIIEHUS. AJITOPUTM TIEp €BOJIa LIEI0T0 yucia us P-
WYHOU CUCTEMBI CUUCIICHHS B IECATUYHYI0. AJITOPUTM IIEP €BOIa KOHEYHOM
P-ngno#t npoOu B AecITHUHYI0. AJITOPUTM TEpEBOJIa IEIOT0 YKciaa U3
JNECATUYHOM CHUCTEMBI cuuclieHuss B P-uwuHyro. IlepeBox koHeYHOM
IecATHYHOW  aApobm B P-muHyro.  JIBowuHas,  BOChMEpHYHAS
M IIECTHAAUATEpUYHAS CHUCTEMBI CYHCICHHS, CBSA3b MEXAY HHUMU.
ApudmMerndeckre onepanui B MO3UIIMOHHBIX CUCTEMaX CYUCIICHUS

2.4

TpOI/I‘:IHaH YpaBHOBCHICHHAA CHUCTECMa CYHUCICHHA. I[BOI/IIIHO-I[GCHTI/I‘IHaH
CUCTEMA CUHCIICHUA

2.5

KoaupoBaane tekcroB. KommpoBka ASCII. OmgHOOGalTHBIC KOIHP OBKH.
Crangapt UNICODE. Koauposka UTF-8. Onpenenenue
HH)OPMAITMOHHOTO 00BEMa TEKCTOBBIX COOOIICHHIMA

2.6

KomupoBanne wuzo6paxenuit. OtueHka WHOOPMAIMOHHOTO 00OBema
rpaduuecKuX JaHHBIX IIP U 3aJaHHBIX Pa3pelleHUH U Ty OrnHE KOAUPOBAHUS
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uBera. LlBeToBbie MOJENIH.
Koauporanue 3Byka. Otienka nHGOPMAITMOHHOTO 00beMa 3BYKOBBIX JTaHHBIX
MPH 3aJJaHHBIX YaCTOTE IMCKP €TU3AIMH B Pa3p SAHOCTH KOJIUP OBAHUS

2.7 | Anrebpa noruku. Ilonsitue BbicKa3biBaHUA. BrickazbiBaTenbHbIEC (HOPMBI
(mpenukatel). KBaHTOPBI CylieCTBOBaHMS M BCEOOIITHOCTH.

Jlornyeckue omeparuu. TaOMuIbl HCTHHHOCTH. JlOornyeckne BBIP aKCHHS.
Jlormueckue  ToknmectBa. Jlormueckme —omepanuMd M OIEpALMM
HaJl MHO>KECTBAMHU.

3aKoHbBI aNreOphl JTOTUKA. DKBUBAJICHTHBIC TPE0Opa30BaHMsI JTOTUYECKUX
BBIP 2)KCHUM. JIOTHUECKUE ypaBHEHUS U CUCTEMBI Yp aBHECHHUI.

Jlornueckue GyHKIMUA. 3aBUCHMOCTh KOJTMYECTBA BO3MOKHBIX JTOTUIECKUX
(GYHKIMIA OT KOJIMYECTBa apTyMEHTOB.

Kanonnueckue ¢hopMbl JOTHUECKUX BBIP AXKEHUI

2.8 | CoBepuieHHbIE AU3BIOHKTUBHBIE KOHBIOHKTUBHBIE HOpMAaJIbHBIE (DOPMBI,
aJrOPUTMBI UX TIOCTPOEHUS MO TaOJIMIIE NCTUHHOCTU

2.9 |Jlornueckue 3yIeMEHTHI B cocraBe Kommbrorepa. Tpurrep. Cymmarop.
MHoropa3spsaaasiii cymmaTop. Iloctp oeHne cxem Ha JIOTUYECKUX dJIEMEHTaX
I10 33JJaHHOMY JIOTHYECKOMY BBIPAKEHUIO. 3AIUCh JIOTUYECKOTO BBIPAYKEHNS
10 JTOrUMYECKOU CXeMe

2.10 | Mogaenu u moaenupoBanue. Llenu monenupoBanus. A1€KBaTHOCTh MOIETN
MOJENUpyeMoMy OOBEKTy WM mpoieccy. Dopmanuzanus Np UKIaTHbIX
3ajay.

[IpencraBnenue pe3yabTaTOB MOJIETUPOBAHUS B BHUAC, yI00HOM
JUJ151 BOCTIp MSITHS uesioBekoM. ['paduyeckoe mmp ecraBieHne JaHHBIX (CXEMBbI,
TaOIHIpBI, TpaduKn).

2.11 |IIpencraBieHue LEAbIX YKWCEN B MaMsITH KoMIibloTepa. OrpaHudeHHOCTh
Jara3oHa Yucesl Mpu orp aHUYCHUH KoJlndecTBa p a3psioB. [lep enosHeHye
pa3psaHO ceTKu. be33HakoBbIe M 3HAKOBBIC JAaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBIN TOTIOJHUTEIBHBIA KOJI OTP MIATEIbHBIX YUCEN.

[ToOutoBBIC mJorMYeckne omneparuu. Jlormdeckuid, apudmeTndecKuit
u nukinndeckuit casury. [lndpoBanne c moMomipio TOOUTOBOM oTep aluu
«uckiroygaromee NI »

2.12 | IIpencraBieHre BELIECTBEHHBIX YHCENl B MAMATH KOMIBIOTEPA. 3HAYAILIAS
4acTb M TMOPSANOK 4yucia. J(mama3oH 3HAYEHHM BEHIECTBEHHBIX YHCEIN.
[Ipo6aemMbl XpaHeHUsT BEIIECTBEHHBIX YHUCEII, CBSI3aHHbBIC C OI'paHUYCHUEM
KOJIMYECTBA P a3ps10B. BrinonHeHre onepalunii ¢ BENeCTBEHHbIMU YU CIIAMHU,
HAKOTUJIEHUE OITMOOK MP U BHIYUCICHUSIX
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2.13 | I'padsl. OcHoBHbIe TOHATHS. Bubl rpadoB. Onucanue rpados ¢ MOMOIIBIO
MaTpHI] CMEKHOCTH, BECOBBIX MAaTpHI], COMCKOB CMEKHOCTU. PelieHue
aJTOPUTMUYECKUX 3aJlad, CBSI3AHHBIX C aHAIU30M rpadoB (IOCTpoeHHe
ONTUMAJILHOTO MMyTHU MEXAY BepIIuHaMu rpada, ornp eneneHne KoJauyecrsa
PAa3IMYHBIX IyTEH MEXITy BEpIMHAMH Op UEHTUPOBAHHOTO AITUKITUIECKOTO

rpada)

2.14 | JdepeBbs. bunapHoe nepeso. JlepeBbs moucka. CriocoOsl 00Xxo/a iepesa.
[IpencraBnenue apudMETUYECKUX BBIpAXKEHUM B  BHUAE JIepeBa.
Hcnonb3zoBanue rpadoB U J1ep €BbEB P U ONMUCAHUU 0OBEKTOB U P O11ECCOB
OKp yKaOIIEro Mupa

2.15 | AuckpeTHble UTPbl ABYX UIPOKOB ¢ ModHOM nHpopmanuen. [Toctpoenue
nepeBa nepebopa BapHMaHTOB, OMMCAHUE CTPATErMM UTPbI B TaOJIMYHOM
(dopme. BeIUrphblIlHbIe U Ip OUTPBILIHbIE TO3UIUHU. BBIMTPHILIHbBIE CTp ATErMU

2.16 |CpencrBa HCKYCCTBEHHOTO HWHTEIEKTa. MaeHTudukamus ©U TOUCK
n300paxeHuid, pacrno3HaBaHue Jul.  VMcnonb3oBaHuMe — METOJNOB
MCKYCCTBEHHOI'O HMHTEJJIEKTa B OOyuaroumx cucreMax. lcmonb3oBaHue
METOJI0B UCKYCCTBEHHOTO MHTEJJIEKTa B p0OOTOTEXHUKE. IHTEpHET Belleil.
Heiip onnsie cetn

3 AJITOpUTMBI U 1P OT'P aMMUP OBaHUE

3.1 ®opmanuzammss NOHATAA  anropurma. MamumbHa TeropuHra Kak
YHHUBED CaJIbHAsI MOJIEb BBIYMCIEHUI

3.2 OrneHka c105XHOCTH BbIYUCIIEHU. BpeMs paboThl 1 00BEM HCIIOIB3YEMOI
naMsTH, MX 3aBUCUMOCTb OT pa3Mepa HUCXOJAHBIX JaHHbIX. OIeHKa
ACUMIITOTUYECKOM CII0KHOCTU aJITOPUTMOB. AJITOPUTMBI IOJIUHOMHUAIBHOM
cnoxHoctu. [lepebopubie anroput™mel. [Ipumepsl pa3nuyHbIX alrOPUTMOB
pelIeHUs OJHOM 3a1a4l, KOTOP ble UMEIOT Pa3JIMYHYI0 CI10KHOCTh

3.3 Omnpenenenre BO3MOXKHBIX P €3yJIbTaTOB pa0OThI IP OCTEHIINX aIrOPHUTMOB
yOpaBJIEHUs]  UCIOJHUTEISMU U BBIYUCIHUTENIBHBIX  aJITOPUTMOB.
Omnpeznenenue UCXOTHBIX JaHHBIX, IPU KOTOPBIX alTOPUTM MOXKET N1aTh
TpeOyeMbIil pe3yJIbTaT

3.4 | AnroputMbl 00pabOTKH HATypaJbHBIX YUCEN, 3aITUCAHHBIX B TO3UIIMOHHBIX
CHCTEMax CUYHUCICHMs: pa30MeHHE 3alUCH YHUClia Ha OTACNIbHBIC IUQPHI,
HAXO0XJACHUE CyMMBI U TpOu3BeNeHUs U(]p, HAXO0KICHIE MaKCUMAaIbHOU
(MUHUMAIIBHOM) TP BI.

[Ipencrapienue yucna B Buae HabOpa MPOCTHIX COMHOKHUTEIEH. AJTOPUTM
OBICTPOTO BO3BENEHUS B CTEMeHb. [IOMCK MPOCTHIX YMCeNn B 3aJaHHOM
JMana3oHe ¢ TOMOIIBIO aITOPUTMa «PelIeTo IpaTocheHar
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3.5 MHoropa3psHbIe eNble YUClia, 3a/1a4d JUIMHHON ap uPMETUKH

3.6 SA3eik mporpammupoBanust (Ilackans, Python, Java, C++, C#). Tumsl
JaHHBIX: I1IEJIOYMCIEHHBIE, BEIIECTBEHHBbIC, CHMBOJIbHBIC, JIOTHYECKUE.
BerBnenusi. Crnoxnbsie ycnoBus. [luknel ¢ ycnoBuem. [lukibl o
IIep EMEHHOM.

OOpaboTka MaHHBIX, XpaHsmUXcad B ¢aiyax. TeKCTOBbIE U JTBOWYHBIC
daiinbl. DaitnoBelie ep eMeHHbIE ((ailioBbie yKa3aTenu). Urenue u3 ¢aiiia.
3anuch B (aiin.

Pazbuenue 3amaum Ha moxazamaud. I[logmporpammbel (TIpoleaypsl U
¢bynkuuun).  Mcnonb3oBaHue — CTaHAApTHOM ~ OMOJMOTEKM  SI3bIKa
P OTP aMMHUP OBAHHSI

3.7 | Pekypcus. PekypcuBHble npouenypsl U GyHkuud. Mcrnonab30BaHUe CTeKa
JUIsL OpTaHU3aLMHU PEKYP CUBHBIX BBI30BOB

3.8 |YucneHHble MeroAbl. ToyHOE M MNPUOIMKEHHOE pEHICHUS 3aJauu.
YucneHHoe peuIeHWE YpaBHEHMII € MOMOIIBI0 MoAOOpa mapamerpa.
YucneHHsle METOABI PEIICHUS YpaBHEHUH: MeEToJ] mnepedopa, MeToA
NOJIOBUHHOTO JjeneHus. [IpuOnmkeHHOe BBIYUCIEHUE JJIMH KpPHBBIX.
Brruucnenue miomaneit puryp ¢ momoIibio YUCICHHBIX METOJ0B (METOA
IpsIMOYTOJIBHUKOB, Meroh Tpaneuuil). [lonck Makcumyma (MUHUMYMA)
GYyHKIMM OJJHOM 1ep eMEHHOM METOIOM MOJIOBUHHOTO JIEJIEHUS

3.9 OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble (YHKUIMM — sA3bIKa
IpOrpaMMHUpPOBaHMs It O0OpaOOTKH CHMBOJIBHBIX CTPOK. AJTOpPUTMBI
00p abOTKM CUMBOJIBHBIX CTPOK: TIOICUET KOJIMYECTBA MOSBICHUI CHMBOJIA B
CTpOKe, pa30reHne CTPOKH Ha CIIOBA IO TP OOETbHBIM CUMBOJIAM, TTOUCK
MOJICTPOKM BHYTPHM TaHHOW CTPOKH, 3aMEHA HAWJEHHOW IMOJCTPOKHU Ha
IpYTyI0 CTpOKy. Il'eHepamusi Bcex CIOB B HEKOTOpOM ayiaBHTE,
YJIOBIIETBOPSIIONMX 3aJaHHBIM orpanudeHusiM. [IpeobpasoBanue yucna B
CUMBOJIBHYIO CTPOKY U 0OpaTHO

3.10 |MaccuBpl M IIOCIENOBATEILHOCTH YHCEN. BrpluuncieHue 0000IEeHHBIX
XapakTEePHUCTUK JIEMEHTOB MAacCCHBAa WJIM YHMCIOBOW MOCIEI0BATEIbHOCTH
(CcyMMBI, TIPOM3BEACHUS, CPEAHErO ap UPMETHIECKOTO, MUHUMATBLHOTO 1
MaKCUMaJILHOTO 3JIEMEHTOB, KOJMYECTBA SJIEMEHTOB, YIO0BJIECTBOPSIOIIIX
3aJIaHHOMY yCJIOBHIO). JIMHEWHBIN MOMCK 3aJaHHOTO 3HAUYCHUS B MAaCCHUBE.
AJITOpUTMBI pabOTHI C 3JIEMEHTAMH MAaCCUBA C OJIHOKPaTHBIM ITP OCMOTPOM
MaccuBa. CopTHUpOBKa OJHOMEpPHOTO MaccuBa. IIpocTbie MeTomabl
COPTUPOBKHU (METOJ My3bIpbKa, METOJ] BHIOOpA, COPTUPOBKA BCTABKAMH).
CoptupoBka cnusHueM. bpicTpas copTHpoBKa MaccuBa (aJaroput™M
QuickSort). JIBoMuHBIN MOUCK B OTCOP TUP OBAHHOM MacCCHUBE
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3.11 | JIBymepHbie MaccuBbl (MaTpHilbl). AITOPUTMBI 00pabOTKU JBYMEPHBIX
MacCHBOB: 3alOJHEHHE JABYMEPHOTO YUCIOBOIO MaccHBa IO 3aJIaHHBIM
npaBuiaM, IOUCK D3JE€MEHTa B JBYMEPHOM MACCHUBE, BBIYMCIICHUE
MakcuMyma (MHHHMYyMa) MU CyMMBbI 3JIEMEHTOB JIBYMEPHOIO MAacCHBa,
IIep ECTAHOBKA CTPOK M CTOJIOLIOB IBYMEPHOI'O MacCHBa

3.12 |CnoBapu (accouMaTUBHBIE MACCHUBBI, OTOOpaxeHus). X3II-TaOJUIpL
[TocTpoenue angpaBUTHO-4aCTOTHOI'O CI0BAps IS 3aJJaHHOTO TEKCTa

3.13 |Crexku. AHanu3 npaBUIBHOCTH CKOOOYHOTO BbIpa)keHusl. Brruncnenue
apu(pMETUUECKOT0 BBIPAXKEHHUS, 3alMCAHHOTO B TOCT(PUKCHONU (opme.
Ouepenu. Mcnonb3oBaHue ouep ey A5l Bp EMEHHOTO XpaHEeHUs JaHHbIX

3.14 | Aaropurmsl Ha rpadax. [TocTpoeHue MUHUMAIBHOTO OCTOBHOIO Ji€peBa
B3BEIICHHOTO CBSA3HOTO HEOopueHTupoBaHHOro rpada. Koangecrso
pPa3IMYHBIX ITyTEH MEXKAY BEPILIMHAMU OP UEHTUPOBAHHOIO ALIUKIIMYECKOTO
rpada. Anroput™m JleiikcTp bl

3.15 | HepeBrps. Peanm3anus nepesa ¢ HOMOIIBIO CCHIIIOYHBIX CTP YKTYP. [[BonyHbIE
(6bunapHsie) nepesbs. [loctpoenue aep ea 1715 3aJaHHOTO AapU(PMETUIECKOTO
BbIpaXkeHUs. PeKypcCUBHBIE alrOpUTMBI 00X0na AepeBa. Mcnonb3oBaHue
CTeKa M ouepenu s o0xoj1a aepena

3.16 |/nHamumyeckoe mnporpaMMHpOBaHME KaK METOJ  pCEIICHUSA 3aJ1ad
C COXpaHEHHMEM NPOMEXKYTOUHBIX pPE3yJIbTATOB. 3aJaud, pPELIacMbIE C
IIOMOIIBIO JUHAMUYECKOT O ITp OTPAMMHUP OBAHNS: BEIYUCIIEHHUE P EKYPCHUBHBIX
(bYHKIMIA, TOACYET KOJIMYECTBA BAp MAHTOB, 3aJ]a4l ONTUMHU3AINN

3.17 | IlonsTue 06 00bEKTHO-OPUEHTUPOBAHHOM P OTpaMMUpOBaHUN. OOBEKTHI U
kiaccel. CBoiicTBa M MeETOJbI 00BEKTOB. OOBEKTHO-Op UEHTUPOBAHHBIN
ananu3. Pa3paborka nmporpaMm Ha OCHOBE OOBEKTHO-OPHUEHTUPOBAHHOTO
noaxoja. MHkancysuus, Haciue10BaHue, HOJIUMOP PU3M

4 NudopmanmoHHbIe TEXHOJIOTUN

4.1 | Ananu3 nanapix. OCHOBHBIC 3aJ]Jaud aHAJTU3A JJAHHBIX: TP OTHO3UPOBAHKE,
KJ1acCcU(UKaIus, KJIacTep U3arus, aHaJu3 OTKJIOHEHHIA.
[TocrnenoBaTebHOCTE PEIICHHS 3a/1a4 aHAJIM3a JTaHHBIX: COOP TIep BUYHBIX
JTAHHBIX, OYHMCTKA M OIICHKA Ka4eCTBA JIAHHBIX, BEIOOP U (MJIM) TTOCTP OCHHE
MOJIEIIH, TP €00pa30BaHMEe TaHHBIX, BU3yJTU3aIUs JAHHBIX, THTEP TP ETaIS]
pe3ynbraToB. [Iporpammusie cp enctBa u UHTEp HET-cep BUCHI 111 00pabOTKH
U TIp €/ICTaBJICHUS JaHHBIX. bonbmiue nanapie. MammHaHOE 00yYeHHe

4.2 AHanIW3 TaHHBIX C TOMOIIBIO JEKTP OHHBIX Ta0auIl. Bhrancienue CyMMel,
CpemHero apu(pMETHIecKoTo, HaWOOJbIIero (HAaWMMEHBIIEro) 3HAa4YCHUSI
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nuamna3oHa. Beraucienue kordguiueHTa KOppensiuuy IByX psJIOB 1aHHbIX.
[TocTp oenue cron04aThIX, TMHEMUATHIX U K yTOBBIX Auarpamm. [loctpoenue
rpapukoB  Qyskumit. I[lonbop AuMHUM TpeHna, pelleHue 3ajaad
TP OTHO3UpOBaHMs. Penenne 3a1a4 ONTUMU3ALNH C TOMOIIBIO 3JIEKTPOHHBIX
Ta0IHIL

4.3

Jluckperuzanusi mMpu MaTEMaTUYECKOM MOJEIMPOBAHUU HETIP €p bIBHBIX
npoteccoB. Moenup oBaHue IBMKeHUs. MoaenupoBaHue OM0JI0THYECKIX
cucreM. MaTemMaTU4ecKhue MOJEIU B HKOHOMHUKE. BblUuHMCIUTENbHbIE
SKCIEpUMEHTBl ¢ MozensiMu. O0paboTka pe3yibTaTOB 3KCIEpP UMEHTA.
Meton HaumeHbIIMX KBaJparoB. OIlIEHKa YHUCIOBBIX MapaMETpoB
MOJIEINP YEMbIX 00BEKTOB U P 01IecCOB. BoccTaHOBIEHNE 3aBUCMMOCTEN TIO
pe3yabTaTam 3KCep UMEHTA

4.4

BepositHocthbie moaenu. Meroael  Monte-Kapno. HMmuranmonHoe
Mo ienup oBanue. CucteMbl MaCCOBOTO OOCTYKUBAHUS

4.5

Tabnuunbie (pensuroHHBbIE) 0a3bl NaHHBIX. Tabnuia - MpeacTaBiieHUe
cBeleHuid 00 0THOTUIIHBIX 00bekTax. [lone, 3anuck. Kirou Tabiumibl. Pabota
C TOTOBOM 0a30i JaHHBIX. 3anoiHeHue 0a3bl JaHHbIX. [louck, copTupoBka u
buibTpays JaHHBIX. 3ampockl Ha BBIOOPKY MaHHBIX. 3ampochl ¢
napamMeTpamMu. Beraucisiembie mojis B 3ampocax.

MmuoroTtabimynsie 0a3bpl JaHHBIX. THUIBI CBSI3€ MEXAY TaOIWIaMU.
Buemrnnii kimrou. [{emocTHOCTS 6a3b1 JaHHBIX. 3aNPOCHl K MHOTOTAOIMIHBIM
0a3aM JTaHHBIX

4.6

TekctoBeiii mporeccop. CpencTBa moucka M aBTO3aMEHBI B TEKCTOBOM
nporeccope. CTpyKTypuUpOBaHHBIE TEKCTOBbIE JOKyMeHThl. (CHOCKH,
ornapiicHue. IlpaBWiaa UUTHPOBAHUS MCTOYHHUKOB W O0QOpMICHUS
OuOMoTrp ahUIECKUX CCHUTOK
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