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IHosicHUTEILHAA 3aAIUCKA
BbinnyCKHHUK HA yriiy0JIeHHOM YPOBHE HAYUYMTCS:

KOJUPOBATh W JIEKOJUPOBATH TEKCTHI IO 33JlaHHOW KOJOBOW TaOJHWIIE; CTPOUTH
HEPaBHOMEPHBIE KOJIbI, JOIMYCKAIOIINE OJHO3HAYHOE JIEKOJUPOBAHUE COOOIICHHIA,
ucrons3ysa  yciopue  @DaHo; MOHMMATh  3aJadyd  IOCTPOCHHS  KOJa,
00€eCIeunBaONIETo M0 BO3MOKHOCTH MEHBIIYIO CPEIHION JIIMHY COOOIICHUS MpHU
M3BECTHOM YaCTOTE CUMBOJIOB, M KOJa, TOMYCKAIOUIEr0 JUArHOCTUKY OIIHOOK;

CTPOUTH JIOTHYECKHE BBIPAXKEHUA C MOMONIBIO OIEpaluil  JIU3bIOHKIINH,
KOHBIOHKIIUH, OTpUIIAHUS, UMILIAKAIUHY, SKBUBAJICHIIUY, BBINOJIHATh
AKBUBAJICHTHBIC MPEOOPA30BaHMS ITHX BBIPAKEHUM, WCIIOIb3Ys 3aKOHBI alreOpsl
JOTUKKA (B YACTHOCTH, CBOWCTBA JU3BIOHKIIMH, KOHBIOHKIIUM, IIpaBUJia JIe
Moprana, cBsI3b UMIUTUKAIIUU C TU3BIOHKIIUEH );

CTPOUTH TaOJUILy HCTUHHOCTH 3aJaHHOTO JIOTUYECKOTO BBIPAXKEHUS; CTPOUTH
JIOTUYECKOE BBIPAXKEHUE B JU3IBIOHKTUBHON HOpPMaJIbHOW (opMe Mo 3aJaHHOU
Ta0JIUIe UICTUHHOCTHU; ONPEICINISITh UICTUHHOCTh BBICKA3bIBAHHUS, COCTABJICHHOTO U3
AJIEMEHTAPHBIX BBICKA3bIBAHUM C TOMOIIBIO JIOTUYECKUX OIEpalnil, €CJIM U3BECTHA
WCTUHHOCTh BXOJAIIMX B HEr0 AJIEMEHTAPHBIX BBICKA3bIBAHUM; HCCIEA0BATH
00JaCTh HMCTHUHHOCTU BBICKA3bIBAHUS, COJIEPHKAINETO TEPEMEHHBbIE; peIIaTh
JIOTUYECKUE YPABHEHUS;

CTPOUTH JEPEBO HUIPhl MO 3aJ[AHHOMY aJITOPUTMY; CTPOUTH U OOOCHOBBLIBATH
BBIMTPBILIHYIO CTPATETUIO UTPHI;

3aIIMChIBATh HATYPAJbHBIC YHCJIa B CUCTCMC CUHHCICHHA C JAHHBIM OCHOBAHHCM,
HCIIOJIB30BAaTh IIpU PCHICHHUU 3aJay CBOMCTBA HO3HI_[HOHHOI>'I 3aIlIMCH 4YucCjia, B
YaCTHOCTHU IIPHU3HAK ACINMMOCTH YHCJIa HA OCHOBAHUC CUCTCMBI CUNCIICHUA,

3aMMChIBATh JCHCTBUTEIBHBIC YHCIIa B JKCIIOHEHITMATBHOU (hOpMe; MPUMEHSTH
3HAHHUS O NPEACTABICHUN YHUCEN B ITAMSATHA KOMIIBIOTEPA;

OMKCHIBATH I'padbl C MOMOILIBIO MAaTPULl CMEXKHOCTH C yKa3aHUEM JJIUH pedep
(BECOBBIX MAaTpHll); peliaTh AJITOPUTMHUYECKHE 3aJaud, CBA3AHHBIE C aHAJIU30M
rpaoB, B YaCTHOCTH 3a/1a4y MOCTPOCHHS ONTUMAIBHOIO ITyTH MEXKIY BEpPIIMHAMU
OPUEHTHPOBAHHOI'O  AIMKIMYECKOro rpada W  ONpelaeieHHs  KOJMYecTBa
PAa3IMYHBIX IyTEN MEXKIy BEPIINHAMU;

dbopMann3oBaTh MOHATHE «AJITOPUTM» C TMOMOUIBIO OJHOM W3 YHUBEPCAIbHBIX
Mozesield BbluMciieHnid (MamuHa Teropunra, mammHa Ilocta u 1p.); moHUMAath
conepkanue tesuca Yepua—TbropuHra;



NOHMMATh M WCIOJIb30BaTh OCHOBHBIE TOHATHA, CBSI3aHHBIE CO CJIOXHOCTBIO
BBIYUCIICHUI (Bpemst pabOThl M pa3Mep HUCHOJIb3yeMOW MaMSATH IMPH 3aJaHHBIX
UCXOJIHBIX JAHHBIX; aCHMOTOTHYECKAasi CIOXKHOCTh ITOPUTMA B 3aBUCUMOCTH OT
pa3Mepa HCXOAHBIX [AaHHBIX); ONPEICNATh CIOXKHOCTh H3y4aeMbIX B Kypce
0a30BBIX AJITOPUTMOB;

AHAJIU3UPOBATH HpGI[J'IO)KGHHI:Iﬁ AJIropuTM, HAIIpUMCP OIPCACIIATh, KaKHC
pPE3YyJIbTAaTBl BO3MOXHBI IIPW 3daJdHHOM MHOKXCCTBC HCXOIHBIX 3HAQYCHUMN U Ipur
KaKUX UCXOJAHBIX 3HAUYCHUAX BO3MOKHO ITOJITYUCHHC YKA3dHHBIX PE3YJIbTATOB,

CO3/1aBaTh, AaHAJIM3UPOBaThb W PpEAJIU30BBIBATH B BHUJAE MpPOrpaMM Oa3oBbIE
ITOPUTMBI, CBS3aHHBIC C AHAJIU30M JJIEMEHTapHBIX (GYyHKIUA (B TOM dHHCIe
NPUOJMKEHHBIX BBIYHMCICHUW), 3allUChl0 YWCE B TMO3UIMOHHOW CHCTEME
CUHUCJICHUS, JEITUMOCTBIO HEJIBIX quCeT; JMHEUHOU 00paboTKoO
NOCJIEI0BATEIBHOCTEN U MAaCCUBOB YHCEJ (B TOM YHCIIE aJTOPUTMbI COPTUPOBKH),
aHaJIN30M CTPOK, a TAK)K€ PEKYPCUBHBIE aJITOPUTMBI;

IPUMEHATh  METOJ  COXPAaHEHHS] IMPOMEXKYTOUHBIX  PE3yJbTaToB  (METO.
JUHAMHYECKOrO IPOrpaMMHUPOBAHMSI) JUISI CO3JaHUS TOJUHOMUAIBHBIX (HE
nepeOOpHBIX) AJIrOPUTMOB PEIICHUS Ppa3IUYHbIX 3aJad; MpPUMEphl: IOUCK
MUHUMAJIBbHOTO IyTH B OPUEHTHPOBAHHOM alMKIMYECKOM Trpade, MOoJCUET
KOJINYECTBA MMYTEW;

Cco31aBaTb COOCTBEHHEIC AJITOPUTMBI IJI1 PCIICHUA IIPHUKIIAJHBIX 3ada4 Ha OCHOBC
HN3YUYCHHBIX aJITOPUTMOB U MCTOJOB;,

IPUMEHATH MPU PELIEHUH 3aJa4 CTPYKTYPHI TAHHBIX: CIIMCKH, CIOBAPH, AEPEBbA,
ouepenr; TPUMEHSITh MPHU COCTABJICHUM AJITOPUTMOB 0a30BbIE OMEpalUd CO
CTPYKTYpaMH JaHHBIX;

UCIIOJB30BaTh OCHOBHBIC IIOHATHS, KOHCTPYKUMM M CTPYKTYpPbl JaHHBIX
IIOCJIEA0BATEIBHOTO IPOIPAMMHUPOBAHUsA, a TAaKXKE IMpaBWIa 3allMCU  ITHUX
KOHCTPYKIUH U CTPYKTYP B BBIOPAHHOM JIJIsl U3YUYEHUS S3bIKE MPOIPAMMUPOBAHUS;

WCIIOJIB30BaTh B IIPOIPaMMax JAHHBIE PA3JIMYHBIX TUIIOB; IPUMEHATH CTAHAAPTHBIC
U COOCTBEHHBIE MOAMPOrpaMMbl JJisi 0OpaOOTKH CUMBOJBHBIX CTPOK; BBIMOJIHATH
00pabOTKy NaHHBIX, XPAHSIIUXCA B BHUJE MACCHUBOB PA3JIMYHON pPa3MEPHOCTH;
BBIOMPATH TUII LIUKJIA B 3aBUCUMOCTH OT PellaeMoi MoA3aauM; COCTABIIATh LIMKJIbI
C HCIIOJB30BAaHUEM 3apaHEE OIPEICICHHOIO WHBAPUAHTA LHWKIJA; BBITOIHATH
0a30BbI€ ONEpaliy ¢ TEKCTOBBIMU U IBOMYHBIMU (paiiyiaMu; BBIACNATH MO3a0auu,
peleHrne KOTOPBIX HEOOXOAMMO JJisi PELICHUs] MOCTaBJICHHOW 3a7aud B IMOJHOM
o0beMe; peann30BbIBATh PEIICHUS MOJ33Jad B BHJAE MOANPOrpPaMM, CBA3BIBATH



noanporpaMMbel B CJMHYKO IIPpOrpaMmy; HCII0Jb30BATh MOI[y.]'IBHBIfI IMIPUHIIUII
IMOCTPOCHHUA IIPOTIPpaMM; UCIIOJIb30BATh OMOJINOTEKH CTaHAAaPTHBIX IIOAIIPOTPpaMM;

IIPUMEHSITH aJITOPUTMBI IIOMCKA U COPTUPOBKH IIPHU PEIICHUHN TUIIOBBIX 33/1a4;

BBITTIOJIHATD O6LeKTHO-OpHeHTHp0BaHHBIﬁ aHaJIn3 3aJadu. BBIICIATDH 06’BCKTBI,
OIINChIBATh Ha (1)OpMaJIBHOM SI3BIKE MX CBOWMCTBA M MCTO/JbI; PCAJIN30BbLIBATH
06’bCKTHO-OpHeHTHpOBaHHLIfI moaxon AJrd pCIICHHA 3a1a4 cpezLHeﬁ CJIOKHOCTH Ha
BI)I6paHHOM SA3BIKC IIPOTPaMMHUPOBAHUA,

BBIMIOJHATh OTJIAJIKy M TECTUpPOBaHUE MporpaMM B BBIOpAHHOW cpeje
MPOrpaMMUPOBAHMS; HCIIOJIB30BaTh MpH pa3pabOTKe MNporpaMM CTaHJapTHbHIE
OMOMMOTEKN s3bIKa MPOTPAMMUPOBAHUS W BHEIIHWE OHOIMOTEKH MPOrpamm;
CO3/1aBaTh ~ MHOTOKOMIIOHEHTHBIE  NIPOrpaMMHbIE  MPOAYKTBI B  Cpele
MPOTPaMMHUPOBAHUS,

HHCTAJUIMPOBATh W ACHHCTAJUIMPOBATHL IIPOIrpaMMHBIC CPCACTBA, H€O6XOI[I/IMLI€
I pCIICHUA y‘I€6HBIX 3ajga4 110 Bbl6paHHOﬁ CIICouaIn3alnu,

M0JIb30BAThHCSl HABBIKAMH (hOpMAaTM3AIMK 33]]a4H; CO3/1aBaTh ONMMMCAHUS TIPOTPAMM,
WHCTPYKIIUU TI0 WX MCIOJIb30BAaHUIO M OTYETHI MO BBIMOJIHEHHBIM MPOEKTHBHIM
paboTawm;

pa3zpabaTbiBaTh W  HUCIIOJIb30BATh KOMIBIOTEPHO-MATEMAaTUYECKUE MOJIEIH;
aHAJIM3UPOBaTh COOTBETCTBUE MOJEIN pEaJbHOMY OOBEKTY WM MPOLECCY;
MPOBOJUTH KCHEPUMEHTHl U CTATUCTUYECKYIO OOpaOOTKY AAHHBIX C MOMOUIBIO
KOMIIBIOTEPA;  MHTEPNPETUPOBATh  PE3YNbTAThl,  IMOJy4aeMble B  XOJe€
MOJICJIMPOBAHUSl PEATBHBIX MPOLIECCOB; OIEHUBATh YHCIIOBBIE IapaMeTphbl
MOJIETTUPYEMBIX OOBEKTOB U IIPOLIECCOB;

MMOHMMATh OCHOBHBIC MPUHIIMITBI YCTPONUCTBA M (YHKIIMOHUPOBAHUS COBPEMEHHBIX
CTaIlAOHAPHBIX W MOOWJBHBIX KOMITBIOTEPOB; BBIOMpPATh KOH(PHUTYpAIHIO
KOMITBIOTEPA B COOTBETCTBUHU C PEIIAEMBIMU 33/1a4aMU;

MOHMMAaTh Ha3HAUYCHHE, a TaKKe OCHOBHBIC NPHHIIMIIBI YCTPOWCTBA W PabOTHI
COBPEMCHHBIX OIICPAITMOHHBIX CHCTEM; 3HATh BHJBl M Ha3HAYECHHE CHCTEMHOIO
IIPOTPAMMHOT0 00ECTICUCHUS;

BIAJCTh TPHUHIMIIAMU OpPTaHU3AINH HEPAPXUYECKUX (HaHIOBBIX CHUCTEM U
MMEHOBaHUA (PailyioB; UCIIOIH30BATH MTAOJIOHBI JIJIs1 OTIMCAHMSI TPYTIHI (HANITOB;

UCTIONIb30BaTh Ha MpaKTHKE OOIIMe MpaBWiia MPOBEICHHUS HCCIEI0BATEIHCKOTO
mpoekTa (TOCTaHOBKAa 3a/ladd, BBIOOP METOJOB WCCIEIOBAHUSA, IOATOTOBKA
WUCXOJIHBIX JaHHBIX, TPOBEJACHUE WCCIENOBaHUs, (OPMYIUPOBKA BBIBOJIOB,



IIoATrOTOBKA 0quTa); IUIAHUPOBATH W BBINIOJIHATH HeOOJIbIIINE HCCICAOBATCIIbCKHUEC
IIPOCKTHI;

UCIIONB30BaTh AUHAMHUYECKUE (3JIEKTPOHHBIE) TaONUIIbI, B TOM 4Hciie GOpMYIIBI C
UCIIOJIb30BaHUEM  a0COJIIOTHOM, OTHOCUTENBHOM UM CMEIIAaHHOW —aJpecalyi,
BbIJIEJICHHUE JTMana3oHa TaOIMIIbl U YIOPSAJOUYMBaHUE (COPTUPOBKY) €r0 FIEMEHTOB;
HOCTPOEHUE TpaUKOB U AUATPAMM,;

BJIJIETh OCHOBHBIMU CBEJICHUAMHM O TaOJMYHBIX (PENIAIIMOHHBIX) 0a3ax JaHHBIX, UX
CTPYKTYp€, CPEACTBAX CO3/IaHUs U pabOThl, B TOM YKCJIE€ BBIIOJHATH OTOOP CTPOK
TaOJHIIBI, YIOBJICTBOPSIOIIMX OIPEACICHHOMY VYCIOBHIO; OIUCHIBaTh 0Oa3bl
JAHHBIX U CPEJICTBA IOCTYIA K HUM; HAIIOJHATH pa3padOTaHHyI0 0a3y JaHHBIX;

HCIIOJB30BaTh KOMITBIOTEPHBIE CETH Il OOMEHa JaHHBIMA TP PElICHUH
MPUKJIAJHBIX 33/1a4;

OpraHu30BbIBaTh Ha 0a30BOM YPOBHE CETEBOE B3aMMOJCHCTBUE (HACTpaWBaTh
paboTty npotokosioB cetu TCP/IP u onpenensath Macky ceTn);

MOHUMATh CTPYKTYPY JOMEHHBIX UMEH; MPUHIUIIBEI |P-anpecarium y3iioB ceTu;

MPEACTABIATh OOIIKME MPUHIMIBI pa3pabOTKU M (PYHKIIMOHHUPOBAHUS WHTEPHET-
MPWIOKEHUH (CaiiThl, 6JI0TU U Jp.);

NPUMEHSATh HA  TPaKTUKE TMPUHIUIBI  obecriedeHus  WH(OpMaAIMOHHON
0e30macHOCTH, CIIOCOOBI u cpencTBa obecrieueHus HaJIS)KHOTO
dbynkuuonupoBanusi cpencts UKT; cobOmiomaTte mpu paboTe B CETHU HOPMBI
UH(OPMAITMOHHOW STUKH U MpaBa (B TOM YKCIIE aBTOPCKUE TIPaBa);

MIPOCKTUPOBATh COOCTBEHHOE AaBTOMATHU3MPOBAHHOE MECTO; CJIEIOBATh OCHOBaM
0e30macHO W HSKOHOMHUYHOM pabOThl € KOMIBIOTEpAaMHU H MOOWJIBHBIMU
YCTpOHCTBaMH; COOJIOIaTh CAHUTAPHO-TUTUEHUIECKHE TPEOOBaHMS TP paboTe 3a
MEPCOHAJILHBIM  KOMIIBIOTEPOM B COOTBETCTBUM C HOPMaMH JICHCTBYFOIIMX
CanlIuH.

BbInyCKHMK Ha yriIy0JIeCHHOM YPOBHE IOJYYUT BO3MOKHOCTh HAYYMTHCH:

OPUMEHSATh  KOJIbI, WCHPABJISIIONINE OIMMOKHM, BO3HUKIIWE TpU Iepeaade
uH(pOpMAITUH; ONPEACNATh MPOIMYCKHYIO CIIOCOOHOCTh M TOMEXO3AIUIICHHOCTh
KaHaJla CBSI31, NCKAKCHHE HH(POPMAIIUH TIPH TIepeaade 1Mo KaHajaM CBSI3HU, a TaKKe
HCIIOJIB30BaTh aJITOPUTMBI CKaTHs TaHHBIX (anroput™ LZW u ap.);



UCIIONIb30BaTh Tpadbl, NEpEeBbs, CIUCKUA MPU OMUCAHHUH OOBEKTOB M MPOIECCOB
OKpPY’>KaIOILIEr0 MHpA; HCIOJIb30BaTh NPEe(UKCHBIE JEpEBbsl U JPYrHe BUIAbBI
JIEPEBBLEB MPU PEUICHUU AJITOPUTMUYECKUX 3a1a4, B TOM YHUCIEC IIPU aHAIU3€
KOJIOB;

HCIIOJIB30BaTh 3HAHUA O MCTOJIC ((pa?)I[eJ'I}Iﬁ 151 BJIEICTBYfI»;

IMPUBOAUTDL IIPHUMCPBI PA3JIMYHBIX AJITOPUTMOB PCHICHUA OI[HOﬁ 3a1a49M, KOTOPHIC
HMCIOT PA3JIMYHYIO CJIOKHOCTD, UCIIOJIb30BATH ITOHATHUC H€p€60pHOFO aJIrOpruT™Ma,

WCIIOJIB30BaTh IIOHATHE YHUBEPCAIBHOIO aJIrOpUTMA W MPUBOIUTH IIPUMEPHI
AJITOPUTMHUYECKH HEPA3PELIUMBIX IPOOIIEM;

WCIIOJIB30BaTh BTOPOW SA3BIK IIPOrPaMMHMPOBAHUS; CPAaBHUBATH IPEUMYLIECTBA W
HEJIOCTAaTKU IBYX A3BIKOB IIPOIPAMMUPOBAHUS;

CO3J1aBaThb IIporpamMmmal IJIs1 y‘IG6HBIX HJIN IIPOCKTHLIX 3a1a4 cpez[Heﬁ CJIOKHOCTH,

UCITI0JIb30BaTh MH()OPMAIIMOHHO-KOMMYHUKAI[MOHHBIE ~ TEXHOJOTMU  TIpH
MOJICJIMPOBAHUU U aHAJIU3E MPOLECCOB U SIBICHUI B COOTBETCTBUM C BBIOPAHHBIM
npoduiiem;

OCO3HaHHO ToaxoauTh K BeIOOpPY MKT-cpenctB m mporpaMMHOro oOecreyeHust
JUTSL pellieHrd 3a7a4, BO3HUKAIOIIMX B XOJ€ y4eObl U BHE €€, JJI1 CBOMX YYEOHBIX U
WHBIX ILIEJICH;

POBOJUTH (B HECJIOXHBIX CIIy4asx) BepH(pUKalLMiO (IIPOBEPKY HAAECKHOCTH U
COrJIaCOBAaHHOCTH) MCXOJHBIX JAHHBIX M BaluAalUI0 (IPOBEPKY TOCTOBEPHOCTH)
PE3yNBTATOB HATYPHBIX U KOMITBIOTEPHBIX SKCIIEPUMEHTOB;

UCIIOJB30BaTh TAKEThl MPOTPaMM M CEPBUCHI OOpabOTKM U TPEACTaBICHUS
JTAHHBIX, B TOM YHCJIE — CTATUCTUICCKONU 00pabOTKH;

UCITOJIB30BaTh  METOJBI  MAlIMHHOTO OOydYeHHWs TpU  aHaIW3e JaHHBIX;
WCIIOJIB30BaTh TPEJCTABIICHUE O TpoOsieMe XpaHeHuss W 0OpabOTKH OOJBIIHMX
JaHHBIX;

CO3/laBaTh MHOTOTAOJMYHBIE 0a3bl JaHHBIX; paboTe ¢ 0azaMu JaHHBIX U
CIIPaBOYHBIMHU CHCTEMaMU ¢ ITIOMOIIBIO0 BeO-uHTEpderica.



TemaTnyeckoe mianuposanue 10 knace

No Tema Yacosn
Nudopmanusa. Bunsr uadopmarnuu. CoiictBa nHpopmanuu.
NudopmaiimoHHbIe MPOTIECCHI. 20

2 ApXUTEKTypa KOMIBIOTEPA. 9
Cucrembl CYUCIICHHUS.

3 11

4 Jlornueckue 0CHOBBI pabOTHI KOMITBIOTEPA. 14

o) [IporpammHuoe obecrieyeHne 6

6 AJTOpUTMU3ALMS ¥ IPOTPAMMHUPOBAHUE 72

7 OOBEKTHO-OPUEHTUPOBAHHOE TPOTrPAMMHUPOBAHHE 8

Bcero 140




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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