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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

09.03.01 VindopmaTvKa U BEIUMC/INTEIbHAsA TEXHUKA
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
CTPYKTYPBI 1 OPTAHU3AIIA JAHHBIX

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-2 — crnocoOHOCTh TIOHMMAaTh TIPUHLIUIEI PabOTBI COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTHUH U
TPOrPaMMHBIX CPE/ICTB, B TOM UHMC/Ie OTEUECTBEHHOTO MPOU3BO/ICTBA, U UCIIO/Ih30BaTh UX TIPU PEILIeHUH 3a/1au
rpoeccoHaNBEHON JesiTe/IbHOCTH

OIIK-8 — criocobHOCTE pa3pabareiBaTh aJrOPUTMBI M TMPOTPAMMEI, TIPUTOAHBIE [Jis TIPAaKTU4YeCcKOro
TIpUMeHeHUsT

@®opMHPOBaHHIO KOMITETEHLIUI CITyKUT [JOCTIDKEHHE CIIeAyIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
OIIK-2

3HAHUS:

OCHOBHBIX CTPYKTYP /IaHHBIX ¥ 0a30BbIX aJITOPUTMOB MX 00pabOTKY;

TEOPUM CTPYKTYP AAaHHBIX U aJITOPUTMOB KaK OCHOBBI [TOCTPOEHUSI TIPOrPAMMHBIX CHCTEM;

NIPUHLUIIOB BbIOOpA CTPYKTYP [@HHBIX U aJITOPUTMOB U CIIOCOO0B MX peasny3ariyy;

TIPUHLIUIIOB OL{eHKH 00beMHO 1 BpeMeHHOM CI0KHOCTH alrOPUTMOB;

YMeHusi:

MIPUMEHSTE 00IIMe IPUHLMITEI OPraHU3aL[|Y POTPaMMHBIX CUCTEM;

BBIOMPATh ONTHUMA/IbHBIE CTPYKTYPBI JAHHBIX U a/ITOPUTMBI TIPH TIPOEKTUPOBAHKUH TTPOTPaMM;

HABbIKU:

TIPOrPAMMMPOBAHUSI Pa3/IMUHBIX CTPYKTYD JaHHBIX.
OIIK-8

3HAHUS:

COBPEMEHHOTO0 CIeKTpa 3a/ja4, MPUHLIMIIOB MTOCTPOEHHsI TIPOrPaMMHBIX CHCTEM;

CHCTEMHOTO TMO/X0/ia K IOCTPOEHUIO IPOrPAMMHBIX CHUCTEM;

OCHOBHBIX CTPYKTYP /IaHHBIX ¥ 0a30BbIX aITOPUTMOB MX 00pabOTKY;

TIPUHLIMIIOB BbIOOPA CTPYKTYP JAHHBIX U aJITOPUTMOB M CIIOCOOOB MX peaju3aliuy;

TEOPHU CTPYKTYP AaHHBIX U aJTOPUTMOB KaK OCHOBBI IOCTPOEHUSI IPOrPAMMHBIX CHCTEM;

TIPUHLMIIOB OL|eHKH 00beMHOW 1 BpeMeHHO! CJIOKHOCTH aIrTOPUTMOB,;

YMeHusi:

MIPUMEHSTH O0IIMe TIPUHILUITEI OPraHU3aL[|K IPOrPaMMHBIX CUCTEM;

BBIOMPATh ONTHUMAJ/IbHBIE CTPYKTYPbI JAHHBIX U a/ITOPUTMBI TIPH TIPOEKTUPOBAHUH TTPOTPaMM;

paboTaTb C OCHOBHBIMM CTPYKTYpPaMU [AHHBIX: CT€KaMH, OUepe[siMH, CIUCKaMH, JepPeBbsIMU U
rpadamu;

B/a/leTh MeTO/jJaM{ CPaBHUTETHHON OLIeHKH CJIOKHOCTH aJITOPUTMOB;

HABbIKU:

MPOrpPaMMHPOBAHUS Pa3/IMYHBIX CTPYKTYP JaHHBIX;

HaIMCaHWsl TIPOTPAMM C UCIO/Ib30BaHWEM PA3/IMYHBIX CTPYKTYP [JaHHBIX M CTaHZAPTHBLIX aJrOPUTMOB
1x 00paboTKy;

NpUMeHeHNs] MeTOZ|0B aHajv3a 00beMHO-BPeMEeHHOM C/I0)KHOCTH pa3padaTbiBaeMbIX IPOrPaMMHbBIX
KOMITOHEHT.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuminaa CTPYKTYPBI 1 OPTAHUBALIIVSA TAHHDBIX sBnsieTcst AUCLUIIMHOU
o0s13aTe/IbHOI yacTu 6;10Ka 1 mporpaMMbl IOATOTOBKY 10 HarpasieHuto 09.03.01 UHpopmamuka u
8bIHUC/AUMENbHASA MEeXHUKA.

CopepxaHue [UCLMIUIMHBL SIBASIETCA JIOTMYeCKUM Ipogo/pkeHueM gucuuiuiviH: BBEJEHUWE B
NH®OPMAIIMOHHBIE TEXHOJIOI'nm, NHO®OPMATHUKA: OCHOBBI
ITPOI'PAMMMWPOBAHUSI.

Copep>kaHue IUCLIMILIMHBI SB/SeTCS OCHOBOU A1 ocBoeHus1 gucuuriie: TH®OPMAIIMOHHBIE
TEXHOJIOI'MA ! ITPOI'PAMMMUWPOBAHUE, CUCTEMHOE ITPOI'PAMMHOE OBECIIEYEHUE.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-2 — CriocobeH TOHUMaTh TIPUHITUILI pab0Thl COBPEMEHHBIX MH(HOPMAIIMOHHBIX TEXHOIOTHUH U
MPOrPpaMMHBIX CPEZICTB, B TOM UKCJ/IE OT€UeCTBEHHOTO MPOU3BO/ICTBA, U UCII0/Ib30BaTh UX MPU PEIIEHUH
3a/1au ripoeccroHanbHON JesiTe/TbHOCTH

¢ OIIK-8 — CniocobeH pa3pabarbiBaTh a/JTOPUTMbI ¥ TPOTPaMMBI, TIPUTO/IHBIE /71T TPAKTHUECKOTO
TIPUMEeHEeHUsI

¢ [TK-91 — crocobeH K KOMMYHUKAIMU ¥ KOOTIepaljyu B 1upoBO cpe/ie, UCIO/Ib30BAaHUI0 Pa3IMUHbIX
UGPOBBIX CPEICTB, MO3BOJISIOIIUX BO B3aUMOZAEHCTBUM C APYTUMU JTFOABMU JI0CTHUTaTh MOCTAB/I€HHBIX
1eseit

¢ [TK-94 — criocobeH K yripaBieHUI0 HHPOpMaLyel U JaHHBIMH, TTOWCKY UCTOYHHUKOB MHGOPMAIUY 1
JlaHHBIX, BOCIIPUSTHIO, aHaJTN3Y, 3alIOMUHAHUIO U Tiepeiade WHGOPMALIUH C UCTIONb30BaHUeM LU(PPOBBIX
CpeJICTB, a TaKXe C MOMOIIIbIO aITOPUTMOB MPY paboTe C TOMyYeHHBIMU W3 Pa3/TMUHBIX UCTOUYHHUKOB
JTAHHBIMH C 11eJ1bI0 3QPEeKTUBHOTO HUCTIOMb30BaHUS MTO/TyUeHHON MH(OPMAIIUY /IS pellieHus 3aad



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL|

KYPC
CEMECTP
BCET'O
pabora cTyaeHToB

3dHATHUA
CamocrosTe/nbHasA

BCEI'O
JIekuun
IlpakTHyeckue

®dopmupyemast
KoMmmereHus, %

OIIK-2

OIIK-8

Pazpen 1. CTPyKTyphl AQHHBIX U CTPYKTYPbI XpaHeHusl. JIUHeHHbIe CTPYKTYpPhI
panHbIx. 1.1. [TocrpoeHure 6a3 JaHHBIX U TEXHOJIOTUsl UX TIPOrPAMMHPOBAHHSI C
TIOMOLL|bIO C/IOXKHBIX CTPYKTYP AaHHbIX. 1.2. [ToHsTHs CTPYKTYpH! AaHHbIX (CII) 1
cTpykrypsl xpaHenusi (CX). 1.3. CTpyKTypa JaHHBIX, aGCTPaKTHBII THIT JaHHBIX
(AT[I), TUI JaHHBIX B sA3bIKe MporpaMMupoBaHus. Knaccudukanus CZI. 1.4.

1 2 CTpYKTypHbIE THIIbI [JAHHBIX B 5i3biKe CH: MAaCCUBBI, CTPYKTYpBbI, 00beJUHEeHHs, 21 6 4 2 15
3armucy ¢ BapuaHTamu. Kiacce! u ma6sions! knaccoB. 1.5. Knaccudukaiys cTpykTyp
XpaHeHus. BektopHele, cBsi3Hble ¥ rubpu/HbIe CX. [JOCTOMHCTBA U HEJOCTaTKN
pasHbix CX, 0CHOBHbIe MPUHLIMIILI BbiGopa CX yist opranu3au BeibpanHoit CII
pu pellleHuy 3aja4. 1.6. Opranu3anust CBS3HbIX CTPYKTYP XpaHeHUsI: OJHOCBSI3HOTO
1 IByCBSI3HOTO JIMHEITHBIX CIHCKOB.

20

20

Paspen 2. JIuneiiHbie CTPYKTYPbI AaHHBIX. 2.1. C/T Crek. OpraHu3sanys cTeKa ¢
TIOMOILL[bIO MaCCHBA U OZJHOCBSI3HOTO JIMHEIHOT0 CriicKa. [IpiMepbl UCIIOIb30BaHHs
CTeKOB. Bblunc/ieHre BbIpaXkeH!s], 3aMMCaHHOro B noctukcHoi dopme. AT/] Crek.
Knacc Crek. ITa6noH knacca Crek. 2.2. CII Ouepesp. AT[] Ouepenpb. OpraHu3atius
1 2 ouepe/y C IOMOLIBI0 MaCCHBa M OZHOCBSI3HOTO JIMHEIHHOTO criucka. IIpuMeps! 3agay, 24 6 4 5 18
pelllaeMbIX € omolbto ouepezeit. 2.3. C/] [lek, iek C orpaHM4eHHbIM BXOZIOM, JleK C
OrpaHUYeHHBIM BbIX0/I0M. OpraHu3anus /1eKoB C TIOMOILbI0 BEKTOPHOM U CBSA3HBIX
CX. Ilpumepsl 3a/ja4, pelllaeMbIX C IOMOLLbIO eKoB. 2.4. CJ] Ouepesnb ¢
TIPHOPUTETOM U criocobbl ee opranusanuu. 2.5. CII Cricok. Buapl CIiMCcKoB.
Crioco6bl OpraHM3aLiy CrIMCKOB. [IpuMeps! 3ajau.

20

20

Pa3paen 3. HesmHeliHble CTPYKTYpPbI JaHHBIX. 3.1. AT/T MHOXeCTBO,
MY/IETHMHOXKECTBO, aCCOL|MATHBHBIN MaccHB (C/1oBapb, map), multimap. 3.2.
OpraHu3aLysi MHOXKeCTBA C MOMOLL{bI0 G1TOBOM KapThl. 3.3. Xew-Tab/uLpl. Beiop
Xell-(yHKL{MH. Pa3pertieHre KoM3Uii TPU XeLIMPOBAHUH METO/OM OTKPBITOM
a/ipecaliiy ¥ MeTOZOM Lieriouek. 3.4. [IpeBOBHAHbIE CTPYKTYPbI JAHHBIX U
CTPYKTYpbI XpaHeHHsl. OcHOBHbIe TepMuHbL. 3.5. C/I BuHapHoe fiepeBo. ITpuMepsl
3a/lay, pellaeMbIX C [IOMOII[bI0 GUHAPHBIX flepeBbeB. Crioco6bl OpraHu3aLuy
6GUHapHOTO fiepeBa. PeKypcrBHBIe U He PeKyPCHUBHBIE alrOPUTMBbI 06X07ja epeBa.
3.6. C] Iupamuza (kyua). OpraHusanysi MMpaMu/ibl C OMOILLbIO BeKTOpHOH CX,
a/IrOpUTM MpOCerBaHus Kioua yepes nupamuy 3.7. CII BunapHoe JiepeBo MoucKa.
Opranu3aLyst GUHApHOrO ZiepeBa MOMCKa C MOMOLLBIO CBsi3HOM CX, alroput™bl
BCTaBKU U y/ja/IleHUst 31eMeHTOB U3 JiepeBa O1HapHoro noucka. CbanaHcupoBaHHOe
1 2 7iepeBo GUHAPHOTO TIOKCKA, MeTO/b! GaaHcupoBKH. 3.8. ObLye fepeBbs, Jiec. 49 19 14 5 30
Crioco6bl OpraHM3aLivy fiepeBbeB ¢ noMolibio pasHbix CX. 3.9. CII I'pad. Buypt
rpacoB. I[TpumepsI 3azau Ha rpadax. Criocobbl 3a5aHus rpad)oB: MaTpHLia
CMEXHOCTH, CIIMCKH CMeXXHOCTH, MatpuLja nHpAeHTHoCTH. AT]] I'pad. Criocobst
opraHM3aLyuy rpaoB ¢ MOMOLLbI0 pa3muHbIX CX. OCHOBHBIE aTOPUTMBI
o6paboTku rpadoB: fobasieHKe 1 yjaneHye y3/10B U pebep, MOKCK B Iy6HHY 1 B
LIMPHHY, MOUCK 1IUK/IOB, TPAH3UTUBHOE 3aMbIKaHHe MaTPULIbl CMEKHOCTH,
orpe/ie/ieHKe KOMITOHEHT CBSI3HOCTH, TOCTPOeHHe 0CTOBHOTIO JiepeBa (n1eca). 3.10.
CJ1, B3BeLeHHbIH (oMeueHHsIi) rpad. Crioco6bl OpraHu3aLiii B3BelleHHbIX rpadoB
¢ moMolIbi0 pa3nuuHbIX CX. TTo/e3Hble aropuTMbl 06paboTKY B3BeIIeHHbIX
rpadoB: MOMCK KpaTyakinx myTeH, BLIYMCIEHe MAaKCUMA/IbHOTO TTO0TOKa,
orpe/ie/ieHUe LieHTpa ¥ MeZiriaHbl oprpacda, MoCcTpoeHHe MUHUMA/IbHOTO OCTOBHOTO
nieca rpacda.

30

30

Paspen 4. ANropuTMBI COPTHPOBKH U MOHCKA. 4.1. [IoHATHe COPTHPOBKU.
YCTOHUMBOCTL COPTUPOBKH. BHelHMe U BHyTpeHHHe COPTHUPOBKH. ITpsiMble
(ripsiMmoro o6MeHa, BCTaBKH, BbIOOPA) ¥ y/IyuLleHHbIe METO/IbI COPTUPOBKH.
IIlelixepHast COPTUPOBKa, COPTUPOBKA Xoapa, coptupoBka Ille/ta, mipamMuaanbHas
coprupoBka. CoptrpoBka cimsiHueM. IIpocTtoe, ecTecTBeHHOe, MHOTOITyTeBOe 1
MHorogasHoe ciusiHue. IToAroToBKa Noc/ie/joBaTe/IbHOCTel riepe/; C/IMsHUeM.

1 2 Copruposka Timsort. CpaBHUTe/bHas! OLIeHKa TPY0eMKOCTHU Pa3/uyHbIX METO/0B 50 20 12 8 30
CcopTHPOBKU. 4.2. OCHOBHbIe ITOHATHUSI IOUCKA. BHYTpeHHUI 1 BHEIIHUIA K/TF0UH
riorcka. OCHOBHBIe MeTo/bI TToMcKa. IToc/esjoBaTe bHbII MoMCK. ITouck B
YIIOPsiZi04eHHOIT Tab/Lie: MH/|EKCHO-TT0C/Ie/I0BaTe b b TONUCK, GHAPHBIN TTOUCK.
TTouck no gepesy: ABJI-nepeBo, KpacHO-uepHOe JlepeBo, [eKapToBO /lepeBo,
PpaH/[OMHM3MPOBAHHOE JiepeBo TI0KCKa, splay-AepeBo, scapegoat-sepeso, b-aepeBbst,
60p, npecrkcHoe fepeBo, radix-tree. [TOUCK C UCIOIB30BaHNEM Xell-TabIHL].

30

30

Bcero 3a 2 cemecTp 144 51 34 17 93

100

100

Bcero no gucuuninHe 144 51 34 17 93

100

100

3.2. AyAMTOPHBIA MPAKTHKYM

Ne Homep u HaiMeHOBaHMe pa3jesna

Tema NpaKTHUYeCKOro 3aHATUSA
n/n JAUCHMILTAHBI

Oo0neMm,

ayp,.
JacoB

Pasgen 1. CTpyKTyphl JaHHBIX U
1  |cTpykTypbl XpaHeHus. JIuHeliHble  |[locTpoeHHe CBSI3HBIX JTMHEWHBIX CITMCKOB
CTPYKTYPBbI JaHHBIX.

Pasgen 2. J/IuHeliHble CTPYKTYPbI Crioco0bI OpraHu3alLuK CTEKOB, ouepe/iell v JIeKOB.
JlaHHBIX. Pemienue 3azjau ¢ Mcrnonb3oBaHueM JAUHeHHbIX ClI.
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3 |Pa3sgen 3. HenuueliHble cTPyKTyphl  |ITocTpoeHue u 00Xo/bl OUHAPHOTO JepeBa 2
4 HAaHHBIX. Crioco0bl 3a1aHus rpadoB U BEIOOD CTPYKTYp 1
XpaHeHUs Jjisl UX Pa3/IMUHbIX Mpe/iCTaBIeHUM
5 AnropuTMbl Ha rpagax 2
6 OlieHKa BpeMeHHOM ¥ POCTPaHCTBEHHOM CJIOXKHOCTU 4
Passien 4. AZTOPUTMBbI COPTUPOBKH 1 aJrOpUTMOB Ha HprMepe aaropyuTMOB COE)TI/IPOBKI/I.
TOMCKa. OrjeHKa BpeMeHHOM M IPOCTPAHCTBEHHOM CJIOKHOCTH
7 MIOKMCKA TPY UCII0/Ib30BAaHUN PA3/IMUHBIX CII0COO0B 4
OpraHM3aluu JaHHbIX
Bcero 3a 2 cemecTp 17
3.3. CamocrosiTennbHas pabdora crygenrta (CPC)
No Homep 1 HauMeHOBaHUe pa3jea Oomem,
o/ S ——— CojepxaHue yueGHOro 3a/jaHus 4aCoB
N3yueHue ripelyCMOTPeHHBIX POTrpaMMOi
1 IUAAKTUUeCKUX eJUHUIL] 10 peKOMeHTyeMoi 4
Pazgen 1. CTpyKTyphI JAHHBIX U JTeparype
5 |CTPYKTYDBI XpaHEeHHS. JIuHeitHbIE IToaroToBKa K MpakTUYeCKOMY 3aHSITHIO: aHaIU3 ?
CTPYKTYPBbI [JaHHBIX. 3a/lauu, TIOCTPOeHUe a/ITOPUTMOB
3 Harmcanue nporpaMMHOIO Koza 8
4 Odopmierne oruera 1o I1P 1
N3yueHue ripelyCMOTPEHHBIX IPOTPaMMOi
5 IUAAKTHYeCKUX eJUHUL] [0 peKOMeHyeMoin 5
JuTeparype
6 |Pa3gen 2. JIuHeiHble CTPYKTYPHI Hanucanve nporpaMMHOro Koza 10
7  |AAHHBIX. Odopmnenne orueta mo ITP 1
[ToAroToBKa K NpakTUYeCKOMY 3aHSITHIO: aHaIU3
8 3a/lauu, BLIOOP CTPYKTYPhl XpaHEHUSsI, TOCTPOEHUE 2
anropyuTMOB
W3yueHue npelyCMOTPEHHBIX POrpaMMOK
9 IWJAKTUUeCKUX eJUHUL] 10 peKOMeHlyeMOoM 6
JuTeparype
Pasgen 3. HenHeliHble CTPYKTYPBI IToaroroBka K pakTU4YeCKUM 3aHATUSIM: aHa/IU3
10 |gaHHBIX. 3a/lauu, BLIOOP CTPYKTYPhl XpaHEHUSsI, TOCTPOEHUE 2
anropyuTMOB
11 Harucanue porpaMMHOTI0 Kojja 20
12 Odopmnenne otuera 1o [1P 2
N3yueHue ripelyCMOTPeHHBIX POTPaMMOi
13 IUAAKTUUeCKUX eUHUIL] 10 peKOMeHTyeMoi 16
JmTeparype
Pazgen 4. AnropuT™bl COpTUPOBKU ¥ |[I0ArOTOBKa K NMPaKTUUeCKUM 3aHATHUSAM: OLieHKa
14 |nowucka. TPYA0EMKOCTH 3a/JaHHBIX aTOPUTMOB 10 6
3a/laHHOMY KpPUTEPHIO
15 Hanmcanue nporpaMMHOTro Koga 6
16 Odopmnenne otuera 1o [TP 2
Bcero 3a 2 cemecTp 93
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUITIVINHBI
CEMECTP HEJAE/IN CEMECTPA
123 4 5 6 7 819/ 10 11 12/13(14(15|16 17
OTu. no Ortu. no I13, Ortu. no I13, Ortu. no I13, Bomp.
2 I3 AP 0]® AP (0]@ AP Ok3, OC P
YcnoeHble 0603HaUEHUS:
¢ TP — nuiarHocTHYeckas pabora;
¢ Otu. 1o I3 — oTueT 110 NpakTUUeCKOMY 3a/,aHUIO;
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e OC — yCTHBI! 0IPOC CTY[€HTOB;
e Bormp. JK3 — BOIPOCHI K IK3aMEHY.

TeKyLHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIb B
cnenyrommx dpopMax:
¢ JIMarHocTUYeckas pabora;
* OTUEeT I10 MPaKTUUECKOMY 3aZIaHUIO;
*  YCTHBIM OMPOC CTY/IEHTOB,;
*  BOIIPOCHI K 9K3aMEHY.

HpOME)KYTO'»IHaH dTTeCTalud rMMpoBOAUTCA B ¢opMax:
¢ 5S5K3dMEH.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. JI. A. MaBnos, H. B. ITepBoBa. . CTpyKTypbI U anroput™Mbl 00paboTku AaHHbIX. CaHKT-IletepOypr: JlaHb,
2021, 5. pec.

2. JI. A. TlaBnog, H. B. TTepBoBa. . CTPyKTypBI 1 anropuTMel 00pabotku gaHHbix. CI16.: JTans, 2021, 50
3K3.

3. H. BupTt. . AITOpUTMBI U CTPYKTYPHI A@aHHbIX. M.: Mup, 1989, 3. pec.

4. P. JI. Kpy3. . CTpyKTypbI IaHHLIX U TIPOEKTHpOBaHUe niporpamm. M.: BUHOM. JlaGoparopust 3HaHWH,
2008, 5 7k3.

5. C. A. AnanaceBuu. . CTPYKTYpBbI ¥ aITOPUTMbI 00pabOTKH IaHHBIX. JIMHelHbIe CTPYKTypbl. CaHKT-
[Metep6bypr: Jlans, 2022, 371. pec.

6. T. H. Bapdosiomeera. . CTpyKTYypbl ZJdHHBIX ¥ OCHOBHbBIE a/ITOPUTMbI X 00paboTku. MockBa: duHTa,
2017, an. pec.

5.2. [lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:

1. A. B. Axo, [I. Xontkpodt, [. [I. YnemaH. . CTPyKTYpbI JaHHBIX U anroputMel. M.: Bunbsimc, 2000, 2
9K3.

2. 0. 3. Knyr. . UckycctBo nporpammupoBanus. M.: Bunbsmc, 2001, 0 3K3.

3. T. KopmeH, Y. JletizepcoH, P. PuBecT. . AIropuTMbI: IoCcTpoeHre U aHaiu3. M.: MITHMO, 2000, 0 3k3.

5.3. Ilepuoguyeckue U3gaHus:
He TpeOyroTCSl.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAITMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUSI TUCLIUTUIMHBI, 3/IeEKTPOHHBIE OMO/THOTeUHbIe CUCTEMBI:

. https://e.lanbook.com/ - 3BC Jlanb;

. https://urait.ru/ - 95C FOpaiir;

. http://www.intuit.ru/studies/courses/12181/1174/info - kypc "Anroputmbl Ha C++";

. http://www.lektorium.tv/lecture/13343 — BU1IeOKypC JIeKI[¥ii [10 aITOPUTMaM U CTPYKTypaM JaHHBIX;

. http://algolist. manual.ru/ - mos60OpKa Mo/e3HBIX MaTEPUAJIOB TI0 CTPYKTYPaM JJAHHBIX U aJITOPUTMAaM;

. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 - snexTpoHHas
6ubmoreka yHuBepcuTeta — DyHnamenTanbHas 6ubmoreka BI'TY «k BOEHMEX» um. [1.D.
YCTUHORA;

7. https://www.cs.usfca.edu/~galles/visualization/Algorithms.html - Bu3yanu3aTops! CTPyKTyp JaHHBIX U

aJITOPUTMOB.

DU A WN R

CorpeMeHHbIe podeccroHabHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmmoTeka Poccutickoro oHza
(byHIaMeHTaTbHBIX UCC/IeI0BaHUH.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:

1. Tex3kcriept — MIHGOpMAaIMOHHBIM ITOPTa/l TEXHUUYECKOTO peryivpoBanusi: HopMbl, mpaBu/ia, CTaHAAPTEI
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - /] I'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;

3. http://www.consultant.ru/- KoncynsrantIntoc- nH(oOpMalioHHbIH [TOpTaa paBoBOM MH(POPMALUH.

5.5. ITporpamMmmHOe obecrieueHue:
1. Oduchsrii naket Libre Office;

2. NlaTerprpoBaHHas cpefa pa3padbotku Code::Blocks;
3. NurepHet-6pay3ep Mozilla Firefox.



5.6. ladopmalioHHbIe TEXHOIOTHH:

B3anMogielicTBre ¢ obyuarorumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [1.®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. Odwucnsiii naker Libre Office;
2. NuTerpupoBaHHast cpefa pa3padbotku Code::Blocks;
3. nrepHet-6pay3ep Mozilla Firefox.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
CTPYKTYPbI 1 OPTAHU3AIIUA JAHHBIX

AnHoTanusa paboueii nporpaMMsl

Ouctiumimaa  CTPYKTYPBI W OPTAHM3AIIUSA JAHHBIX  saBjsieTcss  AUCLUIUTMHOU
o0sA3aTeIbHOH 4YacTH 0O/0Ka 1 mporpamMmbl TOATOTOBKM 10 HaripaeieHuto 09.03.01 HWugopmamuxa u
8blUUCAUMEAbHAS MmexHUKa. [uciuruiiHa peanusyercs Ha ¢akynerete O EctectBeHHOHayuHbli BI'TY
"BOEHMEX" um. [].®. YcruHoBa Kadenpoit O7 MHbopMaliioHHbIe CHUCTEMBI U TTPOTPaMMHast MH>KeHepHsl.

[OuciuniavHa HaljesieHa Ha GOPMUPOBaHUe KoMNnemeHYuli:
OIIK-2 croco6HOCTs TMOHUMAaTh TIPUHLIMIBI PabOTBl COBpEMEHHBIX WH(GOPMAIMOHHBIX TEXHOJIOTHHA WU
TPOrPaMMHBIX CPE/ICTB, B TOM UHCJ/Ie 0TeUeCTBEHHOTO MTPOM3BO/CTBA, U UCIIOH30BaTh UX MPH PellleHnH 3a/au
rpocdhe CCHOHALHOM JieSITeTbHOCTH;
OIIK-8 crioco6HOCTh pa3pabarbiBaTh alrOPUTMBI U IIPOTPAMMBI, IPUTOHBIE /151 IPAKTUYeCKOTO MIPUMeHEeHMSsI.

CoziepkaHue [JUCIMIUIMHBI OXBaThiBAeT KPYr BOMPOCOB, CBSI3aHHBIX C TIOMCKOM, COOpPOM, XpaHeHHeM,
npeobpa3oBaHUEM U UCIIO/IH30BaHUEM JIaHHBIX. TIpUBOAATCS pa3HooOpasHbie peanu3aliu abCTPaKTHBIX THITOB
JIAHHBIX. PaccMaTpUBalOTCS METOZIbI aHaIu3a U MOCTPOEHUs alTOPUTMOB /i1 paboThI ¢ rpadamMu, BHYTpPeHHekH
¥ BHeIIHEH COPTHUPOBKOW, VIpaB/JeHWeM TaMATbIO, KOTOpble WIPAIOT BAaKHYK pO/Ib BO MHOXECTBE
TIPUJIOXKEHHH, TaKUX KaK CeTeBast CBSI3HOCTb, KOHCTPYMPOBaHHE 3JIEKTPOHHBIX CXeM, COCTaB/ieHHe TPadUKoB,
00paboTKa TpaH3aKI|ii U BblJieJIeHHe PeCcypCoB. AKLIEHTUPYETCS BHUMaHWe Ha 00beKTHO-OPUEHTHPOBAaHHOM M
0000I1IeHHOM TPOrpaMMHPOBAHMHU.

HporpaMMoﬁ AUCHUTT/IMHBI IIPEeAYyCMOTDEHBI C/IeEAYIOLI e BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHbIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
* OTYET I10 NMPAKTHUECKOMY 3a/]aHHIO;
e  YCTHBIM OIIPOC CTY/I€HTOB;
¢ BOMPOCHI K 9K3aMEHY.

HPOMe)KyTO‘lHaﬂ dTTeCcTalus ITPpOBOAUTCA B QIOPMEIXZ
¢ 5S5K3dMeEH.

OO01jast TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMo# AWUCIUTUTUHBI
MpeJyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakTuueckue 3aHsaTHS (17 4.), camocTosiTeslbHas pabota
cryzaenta (93 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
CTPYKTYPbI 1 OPTAHU3AIIUAA JAHHBIX

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI Pexkomenjiyemas 1ureparypa prm:{?éKOCTb’
Pa3pen 1. CTpyKTyphbl JaHHBIX U CTPYKTYPbI XpaHeHUs. JIuHeliHbIe CTPYKTYPHI AaHHBIX.
W3yueHue npeaycMOTpeHHbIX iporpammoii | H. BUPT. . AJIrOpUTMEL ¥ CTPYKTYPBI JaHHBIX:
JUJaKTUUeCKUX eJUHUL] T10 M.: Mup, 1989 (1.1-1.7) 4
peKoMeHyeMOU TuTepaType T. H. BapdonomeeBa. . CTPyKTypbI JaHHBIX U
TIOATOTOBKA K NIPAKTHUECKOMY 3aHATHIO: OCHOBHbIE a/ITOPUTMbI HX 00paboTKy: MocKBa:
aHa/u3 3alauu, TIOCTPOEHHEe aITOPUTMOB ©marra, 2017 (1.1) 2
A. B. Axo, I. Xontkpodrt, [. 1. YnbMmaH. .
Haricanye nporpaMmMHOro KoAa CTpyKTypBI JaHHBIX U a/TOPUTMBL: M. 8
Odopmienue otuera 1o ITP Bunbsamc, 2000 (4.1-4.4) 1
Wroro mno pasgeny 1 15
Pa3pen 2. JIuHelHbIe CTPYKTYPHI AQHHBIX.
T. KopmeH, Y. JletizepcoH, P. Pusecr. .
ANTOpPUTMBI: TTIOCTPOEHUE U aHaMu3: M.:
N3yueHue ripelyCMOTPEHHBIX TTPOrPaMMOii MIIHMO, 2000 (11.1-11.3)
JI. A. ITaBnos, H. B. Ilepsosa. . CTpyKTypsl U
[IUIAKTUUeCKUX eJUHULI TI0 5
DEKOMEH/TyeMOl JUTepaType aIropuTMbI 00paboTKM AaHHbIX: CaHKT-
ITetepOypr: Jlaus, 2021 (2.1-2.4)
H. Bupr. . AITOPUTMBI ¥ CTPYKTYPBI JaHHBIX:
M.: Mup, 1989 (4.1-4.3)
[. 3. Kuyr. . IcKyCCTBO IpOrpaMMUpPOBaHNs:
HanuicaHnve mporpaMMHOTro Kofia M.: Bunbsimc, 2001 (1.1 1. 2.1, 2.2) 10
A. B. Axo, I. Xontkpodrt, [. 1. YnbMmaH. .
CTpyKTypBI JaHHBIX U a/JTOPUTMBL: M.
Odopmienne otuera 1o [1P Bunssmc, 2000 (2) 1
P. JI. Kpys. . CTpyKTyphbl AaHHBIX U
npoekTrpoBaHue nporpamMm: M.: BUHOM.
JTaboparopus 3HaHui, 2008 (3-6)
. C. A. Ananacesuu. . CTPyKTYypbl U a/ITOPUTMBI
[MoaroroBka K MpakTUYeCKOMY 3aHSITUIO: N, )
aHaV3 381294, BBIGOD CTPYKTYpbI 00paboTKy aHHBIX. JIMHEHHBIE CTPYKTYPHI: 5
XpaHeHUst HOC,TPOEHI/IE a7rOpUTMOB Cankr-TlerepOypr: Jlane, 2022 (3)
’ T. H. BapdosnomeeBa. . CTPYKTyphI JaHHBIX U
OCHOBHbIE a/ITOPUTMbI X 00paboTKu: MocKBa:
®nunTa, 2017 (2.2, 3.1-3.4)
Wtoro no pa3neny 2 18
Pa3pen 3. HesiuHeliHbIe CTPYKTYPbI /JaHHBIX.
W3yuenne npesyCMOTpeHHBIX IPOrpaMMOM T. Kopmen, Y. Jleii3epcoH, P. Pusecr. .
JUAKTUYeCKUX eAWHHUL] TI0 ANTOpUTMBIL: TIOCTPOEHNE U aHanu3: M.: 6
peKoMeHAyeMOU uTepaType MILIHMO, 2000 (5.4, 5.5, 23-26)
IToaroroBka K NpakTUYeCKUM 3aHATUAM: H. Bupr. . AJIrOPUTMBI 11 CTPYKTYPBI JaHHBIX:
aHa/Iu3 3a/1auk, BLIGOP CTPYKTYPHI M.: Mup, 1989 (4.4) 2
XpaHeHHsl, TIOCTPOeHHe a/lfTOPUTMOB A. B. Axo, [. Xorrkpoor, [I. [I. YibmaH. .

1

3
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Harmcanue nporpaMMHOIO Koza

Odopmenne otuera 1o [TP

CTpyKTypBbI JJAHHBIX Y a/ITOPUTMBIL: M.:
Bunbsimc, 2000 (3, 6, 7)
. 3. KuyT. . IcKyCCTBO IIpOrpaMMUpOBaHUs:
M.: Bunbsimc, 2001 (T.1 1. 2.3, 2.4)

JI. A. T1arnos, H. B. I1epBoBa. . CTpyKTyphI U
aAropuT™Mbl 00paboTKM AaHHBIX: CaHKT-
IMetepbypr: Jlaus, 2021 (2.5, 3, 6)

JI. A. ITaBnos, H. B. Ilepsosa. . CTpyKTypsl U
anropuT™Mbl 06paboTku AanHbIx: CII6.: JTaHb,
2021 (2.5, 3, 6)

T. H. BapdonomeeBa. . CTPyKTyphbl JaHHBIX U
OCHOBHbIE a/ITOPUTMbI X 00paboTKu: MockKBa:
®nuaTa, 2017 (3.5, 3.6)

P. JI. Kpys. . CTpyKTypBI JaHHBIX U
npoekTuposaHue nporpamm: M.: BMUHOM.
Jlaboparopwus 3HaHuii, 2008 (10, 12)

20

Wroro no pasgeny 3

30

Pa3zgen 4. AIropuT™Mbl COPTMPOBKH M MOMCKA.

[JUAKTUYeCKUX eIHUL] TI0
PEKOMeHAYyeMOU TUTepaType

N3yuenue ripefyCMOTpPeHHBIX TIPOTPaMMO

OLIeHKa TPYZI0eMKOCTH 3a/JaHHbIX

HO,I:[FOTOBKEI K IIPaKTHU4Y€CKHUM 3aHATUAM:

aJITOPUTMOB 10 33laHHOMY KPUTEpHUIO

Hanmcanve nporpaMMHoro Koza

Odopmienue otuera 1o ITP

. 3. KuyT. . IcKyCcCTBO IpOrpaMMypOBaHus:
M.: Bunbsimc, 2001 (T.3)

A. B. Axo, [I. Xontkpodr, 1. 1. YnbmaH. .
CTpyKTypbI JJAHHBIX U a/ITOPUTMBIL: M.:
Bunbsimc, 2000 (8-10)

C. A. Ananacesud. . CTpyKTYypbl U a/ITOPUTMBI
00paboTKy JaHHbIX. JINHEHbIE CTPYKTYPBI:
Cankr-TTetepOypr: Jlanb, 2022 (2)

JI. A. Tlarnog, H. B. I1epBoBa. . CTPyKTyphI U
anropuTMel 06paboTku AaHHbIX: CIT0.: JIaHb,
2021 (1,4,5)

T. Kopwmen, Y. JleiizepcoH, P. PusecT. .
ANTOpUTMBI: TIOCTPOEHNE U aHanu3: M.:
MITHMO, 2000 (2-4, 7-9, 12-14, 19)

JI. A. Ilarnog, H. B. I1epBoBa. . CTPyKTyphI U
aaropuT™Mbl 00paboTKM AaHHBIX: CaHKT-
[TetepOypr: Jlanb, 2021 (1, 4, 5)

P. JI. Kpy3. . CTpyKTypBI [JaHHBIX U
rpoekTupoBanue nporpamm: M.: BMUHOM.
Jlaboparopus 3nanwmii, 2008 (7-11)

16

Urtoro no pasgeny 4

30

14
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
CTPYKTYPbBI 1 OPTAHU3ALIUA JAHHBIX

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocThueckas pabora

¢ BOIIPOCHI K 5K3aMEHY;

*  OTUEeT I10 MPAaKTUUECKOMY 3a/IaHUIO;
e  YCTHBIM OIIPOC CTY/IeHTOB;

* JK3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

¢ IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
¢ TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Ootee - aTTecTaLusl.

Bonpocsl K 3K3amMeHy
Cnmcok Borpocos pasmeltied B YMK nuclunivHeL.

OTueT 1o NPaKTHYECKOMY 3a{aHHI0
[ITa6/10HBI OTYETOB TIO MPAKTHYECKUM paboTaM, a TaKKe KpUTEPHUH OL[eHKU OTYETOB MPUBEEHBI B
COOTBeTCTBYIOIIMX pa3enax Kypca B OMMOC moodle

YcTHBIN onpocC CTy/IeHTOB

OrjeHKa "OT/IMUHO" BBICTAB/ISIETCS, €C/TU TPH OTBETE Ha BOMPOCHI [TOKa3aHO ITy00Koe MOHUMaHHe
Marepuasa.
OrneHka "Xopoo" BBICTaB/ISAETCS, €CJ/IA ITI0Ka3aHOo [IOHMMAaHUe MaTeprasa, XOTd [P OTBeTe Ha HeKOTOpbIe
BOTIPOCHI AOMYILeHbI OINOKU.
OueHkKa "y/10B/IeTBOPUTEILHO" BBICTAB/ISIETCS], €C/IU AaHbl IIPAaBU/IbHbIE OTBETHI XOTs Obl Ha TIOJIOBUHY
BOIIPOCOB.
[TepeBoy OLIEHOK 3a YCTHBIN OMPOC B Oasiyibl PYBe/IeH B TEXHOIOTMYeCKOU KapTe.
Bormpock! npuBe/ieHs! B (hatinax ¢ mpakThyue CKUMHU 33/IaHHsMU, a Takke B Y MK JUCIUIUIMHEL.

JK3aMeH

VToropasi orjeHKa "yJJ0BJIETBOPUTE/ILHO" BBICTAB/IAETCS MPH Habope obyuaromumcs 51 6asna u Gosee
3a BhInosiHeHHbIe VI/]3, odopmiieHHBIe TT0 HUM OTYeThIl, [UarHOCTHUeCKHe PabOThl, OTBETHI HA YCTHBIE
BOIPOCHL. ITopsijoK Hauuc/eHust 6a/IOB MPOITHCAH B TEXHOIOTMYECKOH KapTe.
OrieHKa "XopoIio" BhICTaB/IAETCs TIpU Habope obyuaroiumMcst 75-84 6asioB, HAbOpaHHBIX 00YJAOIIMMCS 3a
BbInosiHeHHBIe V113, odopmieHHbIe TI0 HUIM OTUeThI, AUarHOCTUUeCKUe paboTEl, OTBETHI Ha YCTHBIE BOIIPOCHI.
OneHka "oT/MUHO" BICTaB/IsieTcsi py Habope 85 u Gosee 6asuioB, HAOpaHHBIX OOYYAOLIMMCS 3a
BbINo/IHeHHbIe 1/13, odopmiieHHbIe TI0 HUM OTUeThl, ;JUarHOCTHUYeCKre paboThl, OTBETHI HA YCTHbIE BOTIPOCHI.
B cyuae Hecormacusi ¢ OL{eHKO# 1o cyMMe 6arioB oOyuaroLuiics UMeeT TpaBo C/laBaTh 3K3aMeH B
TPa/IMIIMOHHON (hopMme. DK3aMeHaI[MOHHbIN OWIeT BKIoUaeT B cebsi 1Ba TeOpeTUYeCKUX BOTIPOCa U 3afiauy Ha
HarnvcaHue MPOrpaMMBbl.
OneHKa "OT/IMUHO" BBICTABJISIETCS], €C/IM IIporpamMMa pabotocriocobHa 1 HarrcaHa rpaMoTHO, a [Py OTBeTe Ha
TeopeTHUeCKHe BOTIPOCHI MOKa3aHo IyboKoe IOHUMaHMe MaTepHrara.
OteHKa "X0OpOILO" BLICTABISETCS, €CJ/TH ITporpaMMa paboTocrocoOHa, HO HarvcaHa 6e3rpaMoTHO, TIPH OTBETe
Ha TeopeTHueCcKHe BOIPOCh 00HAPYKUBAIOTCS ITPOOesIbl B 3HAHUSX.
OrieHKa "y/10B/IeTBOPUTEILHO" BBICTAB/ISETCS, €C/TU 00YUArOIUICA He MOXKET HaMMCaTh MPOrpaMMy, HO XOTs
ObI MO’KeT 0CO3HAHHO BLIOPATh CTPYKTYPY /IaHHBIX U CTPYKTYPY XpaHeHWsI, @ TAK)Ke aJITOPUTM peLleHHs
3a/1au, MPY OTBETE Ha TeOpeTUYeCKHe BOMPOCHl 0OHAPY>KUBAIOTCsL O0bIIMe MPOOebl B 3HAHUSX, HO
oOyuaromuiics MoKeT Oosiee-MeHee pa3yMHO OTBETHTB XOTs ObI Ha OfUH BOTIpocC OuseTa.
"He cmaHo" BLICTABIISIETCS, €C/TH B TedeHHe ceMecTpa o0yuaroruiicss Habpan meHee 51 Garia U 3a 0TBefileHHOE
Ha I1poBe/leHre 9K3aMeHa BpeMsl He CMOT [IpY/lyMaTh pellleHue 3a/iauul.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHue pa3jesioB u
AUJAKTHYECKHX eNHMI]

BCEI'O

AyauTopHbIe

3aHATHUA

B

KOHTAaKTHOM

tdopme

BCETO

Jlekipuu

IIpakTHueckue
3aHATHA

CamocrosiTesibHas
paboTa CTyAeHToB

Dopmupyemas
KoMIeTeHIusA, %

OIIK-2

OIIK-8

HANMMEHOBAHUE
OLIEHOYHOTI'O CPEJJCTBA

Paspen 1. CTPpyKTyphI JaHHBIX U
CTPYKTYPBI XpaHeHMHl.
JIMHelHbIe CTPYKTYPbI JaHHbBIX.

21

15

Bormpocs! K
3K3aMeHy,
OTueT 10

MpaKTUUeCKOMY
3a7laHUIO0

Pa3pesn 2. JIuHeidHbIE
CTPYKTYPbI JaHHbIX.

24

18

20

20

Bompocs! K
JK3aMeHy,
Oruer 1o

TPAKTUYECKOMY
3a/JaHUIO,
YCTHBIN o1poc
CTY[,eHTOB

Pazpen 3. HennHelinbie
CTPYKTYPBI AaHHBIX.

49

19

14

30

30

30

Bormpocs! K
3K3aMeHy,
Ortuet 1o

TPaKTHUUeCKOMY
3a/laHuIo,
YCTHBIM 0orpoc
CTYZIeHTOB

Pazgen 4. Aaroputmbl
COPTHPOBKH M IOUCKA.

50

20

12

30

30

30

Bompocs! k
JK3aMeHy,
Ortuet 1o

MPaKTU4eCKOMY
3a/laHuIo,
YcTHBIN oripoc
CTYZIeHTOB

Bcero 3a 2 cemecTp

144

51

34

17

93

100

100

Bcero no agucuumn/InHe

144

51

34

17

93

100

100

16
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Kputepuu oneHuBaHus

OIIK-2

Ne 1
Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Bonpocbl omkpbimoz2o muna:

UeMy paBHa MaKCHMaJsibHast BLICOTA MPeUKCHOTO ZiepeBa?

ITpu mobapneHNH 37eMeHTa B Kakoe OMHAapHOe ZIepeBOo MOUCKA UCTIONB3YeTCS METO/,
HOKHUL] U KJiesi?

Kakoe yc/ioBHe J0/DKHO BBITIOJIHATHCS, UTOOBI aITOPUTM OMHAPHOTO MOMCKa paboTan
IPaBUWIbHO?

KakoBa BepxHsisi acCHMIITOTAYeCKasi OljeHKa TPYZAO0eMKOCTH IMOMCKa B KpaCHO-UePHOM
Jepese?

Ecnu HUKakue [Be 3aricy B daiise He UMEIOT OAMHAKOBOTO 3HAUEeHMs K/Ti0Ua, TO TaKOM
KJTIOU Ha3bIBaeTCst KJTFOUOM.

KakoBa BepxHsisi acCHMIITOTUYeCKasi OIleHKa CII0KHOCTH TIOMCKa 3/IeMeHTa B
HeyIops04eHHOM CITHCKe?

Kakasi cTpyKTypa JJaHHbIX NpeZiHa3HaueHa Jjisi ObICTPOro 0CTyIa K MaKCHMaIbHOMY
(MMHUMA/ILHOMY) 5/1eMeHTY ?

KakoBa 11e/ib COPTUPOBKH [JaHHBIX?

UTo Takoe acCOL[MaTUBHBINA MacCHB?
Kakue onepanuy npuMeHUMBI K CTeKam?
Bonpocsbl 3akpbimoz2o muna:

Korpa ynyullieHHbIe MeTO/[bI COPTHPOBKM UMEIOT 3HAUMTe/IbHOe MPeMMYILeCTBO B
CpaBHEHUM C 0A30BBLIMU METO/IAMH?

o [Ipu 6OJIBIIIOM KOJTUUECTBE COPTHPYEMbBIX 37IEMEHTOB
¢ Kora MaccuB 06paTHO yriopsizioueH

o TIpu MasIbIX KOTMUeCTBAX COPTUPYEMBIX /IEMEHTOB
¢ B mobom ciyuae

Kakuie meTo/ip1 COPTUPOBKM MaCCUBOB (U3 TePeUNC/IeHHbBIX) OTHOCSATCS K YIYUIIeHHBIM?

¢ bBrICTpas COpTUPOBKA

¢ CopTHpOBKa MPSIMbIM CJIUSIHAEM
o TlupamupanbHasi COpTUPOBKA

o [lopaspsijHas COPTUPOBKA

Kakue u3 nepeyrc/ieHHbIX METOLOB COPTUPOBKU MaCCUBOB ABJIAHOTCA YCTOI‘/’ILII/IB]:IMI/I?

¢ bBricTpas copTUpoBKa

o Ilopa3psigHas COPTUPOBKA

¢ CoprupoBka llenna

¢ CopTHpOBKa MPSIMBIM CJ/IUSIHUEM
e TimSort

[TocTaBbTe B COOTBETCTBHE YIYUILIIEHHOMY a/IfOPUTMY 0a30BbIid, ymyullieHHeM KOTOPOTO
OH SIB/ISIETCSI.

1 — CoptupoBka [llenna
2 — bricTpas COpTUPOBKa
3 — [IupamuganpHas COPTUPOBKA

A — CopTupoBKa IpOCTbIMU BCTaBKaMH

b — CopTupoBKa Ny3bIpbKOM

B — CoptrpoBKa BeI6OpOM

I' — CopTHpoBKa GMHApHLIMU BCTaBKaMU

Kakuie npeumyl1iiecTsa UMerOT JIByCBSI3HbIE JIMHENHbIE CITUCKU B CPaBHEHUU C
OJHOCBSI3HBIMM CITUCKaMU?

o TIpocToii mepexo/ OT TEKYIIEro 3/IeMeHTa K JTF000My U3 IBYX cocepei

¢ MeHbIlMe 3aTpaThl MaMITH

¢ B03MOXXHOCTh MPOX0/a ¥ TIOMCKA KaK B MPSIMOM, TaK ¥ B 00paTHOM HampaB/eHUsAX
¢ MeHblllee KOJIMYECTBO OMepariyii pu Ao0aBIeHUY U YaIeHUH 1eMEHTOB
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Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

OIIK-8

Ne 1
Ne 2

YKa)KuTe a/irOPUTMBI, KOTOPHIE Jie)KaT B OCHOBe COPTUPOBKM TimSort

e CopTHpOBKa BCTaBKaMU

¢ ArOpuUTM OMHAPHOTO MOUCKA

¢ CopTHpOBKa eCTeCTBeHHbIM C/IUSTHUEM
¢ CopTHpOBKa NPSIMBIM CJ/IUSIHUEM

¢ bBrICcTpas cOpTUPOBKa

o PasnesieHne Kiroua Ha pa3psbl

Kakue MeTO/ibI IIOMCKa OTHOCATCA K BHYTPEHHI/IM?

¢ MeTo/bl JBOMYHOIO MOMCKA

¢ MeTozibI MTOC/IE/IOBATENLHOTO Nepebopa

e MeTto bl IOKCKA C UCIO/Ib30BaHUEM b-ziepeBreB
¢ MeTo bl XeIIMPOBaHUS

Bribepute BepHbIe yTBEPKAEHUS

¢ HeycrernHeiii mouck (Korja MCKOMOTO 3/ieMeHTa B Tab/iuile HeT) Bcerya Tpebyer
Oosblile omiepariyii CpaBHEHUS, YeM YCITeIITHbIN (KOT/a UCKOMBIN 37IEMEHT eCTh)

e BuHapHbIY TOUCK He TIPUMEHUM K CBSI3HBIM CITMCKaM, Zlayke eC/IU 37ieMeHThI B
CTHCKe yTIOpsij0UeH

¢ AcUMNTOTAYECKasi CJIOKHOCTh aITOPUTMOB TTOMCKa U BCTAaBKHU B CBSI3HBIX CITHUCKAX
1 B MacCHBaX OJJTHAKOBa

¢ Tlouck 37meMeHTa B MacCHBe 110 BHYTPEHHEMY KJ/THOUY BCeryia UMeeT
aCUMIITOTUYECKYH0 C/I0)KHOCTE O(n)

Bribepute yTBep>KeHus, CTIpaBe//TUBbIe [171s TIPE(UKCHOTO JiepeBa/

e TIpeduKcHOe 1epeBo He MOXKET ObITh OMHAPHBIM

¢ MakcrmasnbHasi BeICOTa MpeUKCHOTO /iepeBa He 3aBUCHUT OT KOJTMUecTBa
pa3MellieHHbIX B HEM KJTFoUei

¢ [Ipu roucke 110 ipeUKCHOMY JIepeBY He TTPOUCXOJUT CPaBHEHUN KITIoUeit

¢ TIpeduKcHOe JiepeBo He XPAaHUT B y3/1axX 3HAUEHUS KTtouei

¢ TIpeduKcHOe JiepeBoO HAa3bIBAETCS TAKXKE HATPY>KEHHBIM JIEPEBOM

Kakue u3 rnepeyrc/IeHHbIX yTBep)K,E[eHI/II\/JI ABJIAKOTCA BepHLIMH?
BbI6€pI/ITe OVH WUJ/IM HeCKOJIBKO OTBETOB:

¢ [ToGaBreHUe 3/IeMEHTOB B CEepeIUHY CITUCKA OCYLECTBISIETCs ObICTpee TIpU
WICTIO/Tb30BaHUU CBSI3HOM CTPYKTYPBI XpaHEHUsS

¢ JloGaBieHre KpaliHUX 37IEMEHTOB CIHCKA OCYIIECTBISEeTCs ObICTpee mpy
WICTI0/Tb30BaHUU CBSI3HOM CTPYKTYPbI XpaHEHUsT

¢ C MOMOIIIBIO CBSI3HBIX CTPYKTYP XPaHEHUSI MOXKHO Peasii30BaTh TOJLKO TUHEHHYIO
CTPYKTYPY JaHHbIX

o [Ipu Ucnob30BaHWY BEKTOPHOU CTPYKTYPbI XpPaHEHUSI HEBO3MOKHO
opranu3oBath 3hheKTUBHBIN MONCK

o TIpu ofiHOM ¥ TOM Xe 00beMe 3aHSITOM TTaMSITH B CBSI3HYIO CTPYKTYPY MOXKHO
3amKCcaTh MEHbIIIe 3JIEMEHTOB, UeM B BEKTOPHYIO

Bonpocbl omkpbimozo muna:
UTo Takoe CTPyKTypa XpaHeHHs?
JnieMeHT cIrcKa 00bsiB/ieH Ha si3bike CH cieqyromym obpas3om:

struct list

{
long a;
list *next;

k
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Ne 3
No 4

Ne 5

Ne 6

Ne 7

Ne 8
Ne 9
Ne 10

Ne 1

Ne 2

Ne 3

IepemenHas first comepXuT azipec mepBOro 37eMeHTa cricka. Uto omnpezesnsieTcs B
TpYBe/IeHHOM HIKe (hparMeHTe IporpamMMbl?

for (s = 0, p = first; p != NULL; s++, p = p->next);

Kak yatije Bcero opraHu3yroTCsi ouepeu C IpHOPUTETOM?

OnuIinuTe Ha eCTECTBEHHOM SI3bIKE aJlTOPUTM 00X0/1a OMHAPHOTO /IepeBa B TIPSIMOM
riopsijike (CBepxy BHH3)

ITo BxogHOM MocienoBarensHoCTH 5, 1, 3, 10, 2, 12, 15, 7, 4 iocTpoiiTe AepeBo
OvHapHOTO TIOMCKA U 000iauTe ero cieBa HarnpaBo. Kakasi mocsie[oBaTe/TbHOCTh
MIOJIYUMTCS B TIpoLiecce obxoza?

Ina ynopsigouenust MmaccuBa { 5, 12, 24, 14, 7,2, 3,9, 1, 18 } 6bl1a BeIOpaHa ObicTpas
copTupoBKa. Kakoli Oy/ieT 1oc/ejoBaTelbHOCTh 3/IEMEHTOB B MacCHBe T0C/ie TIePBOr0O
MpOX0/ia 0 MacCHBY, €C/TM B KaueCTBe OMOPHOTO BhIOpaH MATHIM 3/1eMeHT MaccuBa (7), a
MAaCCHB [JIO/DKEH OBbITh YIIOPSIIOUEH M0 BO3PAaCTaHUI?

11 KaXX10M CTPYKTYPBI JaHHBIX: 0Yepeb C IPUOPUTETOM, CTeK, ouepelib, IeK —
VKa)KUTe KOJTMUEeCTBO OTPe/ie/IEHHBIX /11 Hee OCHOBHBIX OTIepariuii ¥ CaMH OTiepaijyu.
UTto Ha3bIBaeTCs BHICOTOU JlepeBa?

Kakoe OMHapHOe 1epeBo Ha3bIBaeTCsl COa/TaHCMPOBAHHBIM?

Kakuie anropyuT™bl Ha3bIBAIOT »KaJHbIMU?

Bonpocbl 3akpblmozo muna:

Kakue yTBepsk/ieHus ClipaBeJ/IuBbl OTHOCUTEILHO BHYTPEHHUX METO/0B IOMCKa?

¢ DTH MeTO/[bl IPUMEHUMBI TOTLKO K HA00OpaM yTOpPs/IOUeHHBIX JaHHBIX

¢ DTHU MeTO/bI IPUMEHUMBI TOJILKO K MaCCUBAM

¢ OTU METO/IbI TPUMEHUMBI K IaHHBIM, TTOJIHOCTHIO Pa3Mell|eHHbIM B OTIePaTUBHOM
MaMATH

e [J1aBHBIM KPUTEPUM B 3TUX METO/[aX — UHUC/IO BLITIOJTHSIEMBIX CpaBHEHUMN

Kak OIpeZie/IMTh KOJIMYeCTBO 3/IEMEHTOB /IBYCBA3HOT'O CIMCKa’?

e BrluecTb U3 ajjpeca 1ocjefHero 371eMeHTa CIUCKa a/ipec MepBoro s7eMeHTa

e TlopcunTarh KOJIMYECTBO TIOBTOPOB B LIMKJIe Tiepebopa BCceX 3/IeMEeHTOB CITHCKA

o BerluecTb U3 a/jpeca MocjeHero 37eMeHTa CIMCKa aZipec MepBoro 37eMeHTa U
npubaBuTh 1

e BrluecTb U3 a/jpeca 1ocjeHero 31eMeHTa CIUCKa aZipec NMepBoro 371eMeHTa,
TIOJIyYeHHYIO0 Pa3HOCTh paszie/INTh Ha pa3Mep OZHOTO 3/1eMeHTa

e B JBYCBSI3HOM CITHCKe BCeT/ja TOJLKO 2 37ieMeHTa

Kakuie yTBepsKieHHSI OTHOCHTE/ILHO CBSI3HOM peasu3aliiy CIIUCKOB SBJISIOTCS
[IpaBU/IbHBIMU?

o Kax/plii 2/1eMEHT CITHCKA UMeeT CIeliaIbHOe TI0JIe C afpecoM CJIeyIOIIero
3/1eMeHTa

o KaK1oMy 3/71eMeHTy CTHCKa BO BPeMsI BBITMIOJIHEHUS [IPOTPaMMbI BbIZIE/ISETCS CBOST
00/1aCTh TTaMATH

o JlornuecKuii MopsiioK CeA0BAHUSA I€EMEHTOB B CITUCKE MOXKET He COBIA/aTh C
(U3UUECKUM pa3Mell[eHreM /IEMEHTOB B ITaMATH

e MakcuMasbHOe YMC/I0 37IEMEHTOB B CITHUCKe J0/DKHO OBITh M3BECTHO 3apaHee

Kakuie 13 nepeunciieHHbIX yTBEP)KeHNH, KaCarOIUXCS CTPYKTYP XpaHeHUs], SB/SIOTCS
BepHbIMU?

o TIpu ofHOM ¥ TOM XXe 00beMe 3aHSTON TIaMSITH B CBSI3HYIO CTPYKTYPY MOXKHO
3amKCcaTh MeHbIIe 37IEMEHTOB, UeM B BEKTOPHYIO

¢ JloGaB/ieHre KpaliHUX 7IEMEHTOB CIHCKA OCYILECTB/SEeTCs ObICTpee mpy
WCTIO/Tb30BAaHUU CBS3HOUM CTPYKTYDPBI XpAaHEHUS

¢ TIpu UCIO/Tb30BaHUN BEKTOPHOM CTPYKTYPbI XPaHEHHS] HEBO3MO)KHO
opranu3oBath 3G heKTUBHbIN MOUCK

¢ [ToOaBreHUe 3/IEMEHTOB B CEPeIUHY CITUCKA OCYIeCTBISIeTCs ObICTpee TIpU
WICTIO/Tb30BaHUU CBSI3HOUM CTPYKTYPBI XpaHEHUS

¢ C MOMOIIIBIO CBSI3HBIX CTPYKTYP XPaHEHUs] MOXKHO Peaii30BaTh TOJILKO JTUHEHHYIO

CTPYKTYPY [aHHBIX
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Ne 5 Kakue yTBepx[jeHus CcripaBeJ/IMBhI /11 BEKTOPHOM peau3aliy ouepeau?

o VIHJeKC ro/IoBbl HEITYCTOM ouepe/iv BCerza He 0oJibIlle MH/IEKCa XBOCTa OUepen

o Tlpu n00aBieHUH 371EMEHTOB B OUepe/ib M U3BJIEUEHUH 3JIEMEHTOB U3 OUepeau
TpebyeTcs BLIMOIHUTEL CIBUT 37IEMEHTOB MacCHBA

o Quepeab OPraHMU3yeTCs C TIOMOIIBIO [[UK/TMUeCKOTO MacCHBa

¢ MakcrmasibHOe KOJIMUeCTBO 3/IEMEHTOB Ouepeid OrPaHUUYeHO 00HLeMOM
CcBOOOJHON OTepaTUBHOM MaMsTH

e [Ipu OTCYTCTBUH CUETYMKA 37IeMEHTOB OTpe/ie/TuTh, 3arl0/IHeHa ouepesb Win
ITyCTa, MO>KHO TI0 B3aMMHOMY PacTIO/IOXKeHUI0 MH/IeKCOB TOJIOBBI I XBOCTA
ouepeu

Ne 6 Kakue yTBepx[eHus CripaBeyIuBbl OTHOCUTE/ILHO IOHATUSA 'Iupamuza’'?

e [Tupamujia — pa3sHOBU/JHOCTbH [TOKMCKOBOTIO JiepeBa

e [Iupamu/a — pa3sHOBUHOCTH JBOMYHOIO /JlepeBa

¢ B nupamuze vam Kitoun mo00i BepIIHbI He O0JIbIIe K/TFoueld BCeX MOTOMKOB
3TOM BepIUMHBI, WX K/IIOUH JIF00OO0M BepIIMHBEI He MeHbIIIe K/IIoueii BCeX TTOTOMKOB
3TO BepILUHbI

e IIpu 06xofie MpamMUZbI B IPSMOM IOPs/Ke MOXKHO TOJIyYUTh BO3PACTAIOLIYIO MU
yOBbIBaIOIIYIO TTOC/IE/J0BATENILHOCTD KITIOUeH

Ne 7 IMTocTraBbTe B COOTBETCTBUE MOPSIIKY AelCTBUM Ha3BaHHUe aropuTMa obxoza fepeBa

1) CHauasia 06pabaTbiBaeTcs JieBOe MOA/IePEBO, IOTOM MPABOE MOA/IEPEBO, TOTOM
KOpEHb JlepeBa

2) CHauasia 06pabaTbiBaeTCsl KOPeHb MOA/IePeBa, TIOTOM 3/IEMEHTHI TIEPBOTO YPOBHH,
TIOTOM 3/IEMEHTBI BTOPOTO YPOBHS U T.[I.

3) CHauana obpabartbiBaeTcsi KOpeHb JiepeBa, IOTOM JIeBOe MO/IePeBO, TIOTOM TIPaBoe
TIOZIIePEBO

4) CHavasia 06pabaTbiBaeTcs JieBoe TMO/IePEBO, ITOTOM KOPEHb ZIepeBa, MOTOM MpaBoe
TIO/I/IEPEBO

A) TpsimMoii 06xop

b) CummeTpuuHbIi 06X07

B) TToypoBHeBBI# (TOTIepeuHbIi) 00X07
') O6patHbIii 06x07

Ne 8 BerunciiiteibHast C/I0XKHOCTD KAKHUX alTOPUTMOB OlleHHBaeTcst Kak O(n)?

e AJITOPUTM COPTHUPOBKU MPOCTHIMU BCTaBKaMU

¢ [TobGaBreHue 3/1eMeHTa B YIIOPSJOYEHHBIN CTIMCOK

¢ Iloctpoenue ABJI-gepeBa 13 ynopsiOueHHOM N0C/1e10BaTe/IbHOCTH

¢ [locTpoeHue feKapTOBa JepeBa U3 yOpsA0UeHHOM N0C/e10BaTe/IbHOCTH
¢ IlocTtpoeHue nupamMu/bl

Ne 9 ITpu BBIMO/IHEHUU KAKOTO YC/IOBHS U3 ITEPEUNC/IEHHBIX METO/] COPTUPOBKH SIB/ISIETCS
HEYCTOWUHBLIM?

e He BCeraa rnojayvaercsd yrnopsagoueHHas 1moc/ie0BaTe/IbHOCTb

¢ lI3MeHsieTCs OTHOCHUTE/IbHOE PacriojoKeHre 3/1IeMeHTOB C paBHBIMU K/TFOUaMU

e He meHsieTCs OTHOCUTETBHOE PpacriojoKeHre 3/1eMeHTOB C paBHBIMU K/TFOUaMU

e MoxeT TMOJIYyUYUTHCA KdK BO3paCTaro1as, Tak 1 y6I>IBaI-OLL[aH rocjienoBaTe/JIbHOCTb

Ne 10 Kakuie yTBepsKzieHUs CripaBe//IvBhI [/ TOpa3psiiHON COPTUPOBKU?

o Tlopa3psinHasi cOpTUPOBKa 3¢eKTUBHA TOMBKO JJisi MaCCUBOB, COJIEPIKALL[HX
0OJTBITIOE YUCIO /IEMEHTOB

¢ Tlopa3psaHasi cOpTUPOBKa MaccuBa Tpebyet O(_n+m_) OMOJTHUTELHOHN MaMsITH,
rZie _m_ - MOLIHOCTG asidaBuUTa

o XyAmmm ciydaeMm [ijisi Iopa3psifHON COPTUPOBKHU sIB/sieTCs1 00paTHO
yTIOpsiIoueHHast 10C/Ie/J0BaTeIbHOCTh KITIOuel

e YCTOMUMBOCTH TOPa3psiIHONM COPTUPOBKU 3aBUCHUT OT TUIIA COPTHUPYEMBIX KITEFOUei

¢ Tlopa3psHasi COpTUPOBKA He KCIO/b3yeT CPABHEHHE KiTtouel Mex iy co0oi
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