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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

roz Habopa rpymmsr: 2025
IIporpamMmmMmy cocTaBuiI:

Kadenpa O7 MHbopMariioHHbIe CUCTEMBI U TTPOTPaMMHast MH)KeHepHst
I'mapeBuy Anena AjekcaH/IpOBHa, IperofiaBaTe/ib

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmbl O7 ¢ opMaliuoHHBIE CUCTEMBI H IPOrPaMMHasi HH)KeHepUsl

3aBenyromumii kadenpoii Cemenosa E.I., a.T.H., pod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

W9 CUCTEM YIPAB/IEHUS 1 KOMITIBFOTEPHBIX TEXHOJIOT U

3aBepaytommii Kadeapoii CeipiieB A.H., 1.BoeH.H., CHC




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:

OTIK-2 — CrocobeH TOHMMATh TPUHIIUIBLI pabOThl COBPEMEHHBIX WH(MOPMAIMOHHBIX TEXHOJOTUH U
NIPOrpaMMHBIX CPe/ICTB, B TOM YKCJ/Ie OTeUeCTBeHHOI'O IIPOM3BO/ACTBA, YU UCII0/Ib30BaTh UX MPU PeLleHuU 3a7a4y
ripoeccroHanLHON AesiTeIbHOCTH

OTIK-8 — CrniocobeH pa3pabaThIBaTh aArOPUTMBI U TIPOTPAaMMBbI, TIPUTO/IHBIE /IS IPAKTUYECKOTO TPUMEHEHUs

DOpPMUPOBAHHIO KOMITETEHIHH CTYXKUT JOCTKEHUE C/IeIYIONIUX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-2

3HAHUS:

OCHOBHBIX CTPYKTYP [JaHHBIX U 06a30BbIX aITOPUTMOB MX 00pabOTKY;

TEOPUH CTPYKTYP JIaHHBIX U aITOPUTMOB KaK OCHOBBI ITOCTPOEHUS TIPOTPAMMHBIX CHUCTEM;

TIPUHIIUIIOB BBIOOPA CTPYKTYP AAHHBIX U aTOPUTMOB U CIIOCOD0B MX peau3aliiy;

TIPUHIIVUIIOB OLIEHKU 00beMHOMN U BpPEMEHHOM CJIOKHOCTH aJITOPUTMOB;

YMeHUsi:

TIPUMEHSTh OBIIHe MPUHIUITEI OPraHU3aL[iK MTPOTPAMMHBIX CHCTEM;

BBIOMpATh ONTHUMa/bHbIE CTPYKTYPHI JAHHBIX U a/ITOPUTMBI TIPH TTPOEKTUPOBAHUH ITPOTPAMM;

HABbIKU:

MPOTPaMMHPOBAHUS PA3/TMUHBIX CTPYKTYP /IaHHBIX.
OIIK-8

3HAHUS:

COBPEMEHHOTO CITeKTpa 3a/au, MPUHIIUITOB TIOCTPOEHHS POrPAMMHEBIX CHCTEM;

CUCTeMHOTO TI0/[X0/ia K IIOCTPOEHKIO MTPOrPaMMHBIX CHCTEM;

OCHOBHBIX CTPYKTYP [JaHHBIX 1 0a30BbIX aITOPUTMOB X 00pabOTKY;

TIPUHIIUIIOB BBIOOPA CTPYKTYP AAHHBIX U a/TOPUTMOB U CIIOCO00B MX peau3aliiy;

TEOPUH CTPYKTYP JIaHHBIX U aJITOPUTMOB KaK OCHOBBI TOCTPOEHUS TIPOTPAMMHbBIX CUCTEM;

TIPUHIIUIIOB OLIEHKH 00beMHOM ¥ BpeMEHHOM CJIOKHOCTH aJITOPUTMOB;

YMeHUsi:

TIPUMEHSITE 06IIHe MPUHIUITEI OPraHU3aL[iK MTPOrPAMMHBIX CHCTEM;

BBIOMpATh ONTHUMa/bHbIE CTPYKTYPBI JAHHBIX U a/ITOPUTMBI TIPH TTPOEKTUPOBAHUH TTPOTPAMM;

paboTaTh C OCHOBHBIMHM CTPYKTYpPaMH JIaHHBIX: CTeKaMHd, OYepelsiMU, CIHCKaMH, [ePEBbAMU U
rpacamuy;

B/IaJIeTh METO/IaMU CPaBHUTE/IbHOMW OI[eHKU CJIOKHOCTH aJITOPUTMOB;

HABbIKU:

TIPOrPaMMMPOBAHMST Pa3/IMUHBIX CTPYKTYP [JaHHBIX;

HaITMCaHKUSI TIPOTPaMM C WCIO/b30BaHUEM Pa3lMUHBLIX CTPYKTYP JAaHHBIX M CTAHJAPTHBIX aJrOPUTMOB
1x 00paboTKu;

MpUMEHEHUs] METO/IOB aHa/lu3a 00heMHO-BPEMEHHOW CIOKHOCTH pa3pabaThIBaeMbIX MPOTrPAMMHBIX
KOMTIOHEHT.



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:

e OIIK-2 — CrniocobeH MOHUMATh TIPUHLIUIILI pab0TEI COBPeMeHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUN U
MPOrpaMMHBIX CPeZCTB, B TOM YMCJ/ie 0TeUeCTBEHHOT0 MMPOM3BO/CTBA, U UCII0/Ib30BaTh X MPU pellleHuH
3a/1au ripoeccroHanbHON JesiTe/TbHOCTH

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

¢ [TK-94 — CniocobeH K yrpap/ieHnto nHhbopMalyeli 1 JaHHBIMU, ITOMCKY UCTOUYHUKOB UH(OPMaIUK 1
JlaHHBIX, BOCIIPUATHIO, aHaJI3Y, 3alIOMUHAaHUIO0 U NepeZiade MH(POPMaLMK C UCTI0Ib30BaHUEM LIU(PPOBBIX
CpeJCTB, a TaKXKe C MOMOIIIbIO aITOPUTMOB TIpY paboTe C TIoMyYeHHbIMU U3 Pa3/TMUHBIX UICTOUYHHUKOB
JIAaHHBIMU C 1]e/1b10 3P GeKTUBHOTO HCIT0/Tb30BaHUS TIOyUeHHOU HHGOPMALIUK AJIs PellleHus 3a7au



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
1 Hanmcanue nporpaMMHOro Koga 8
Odopmnenne otuera 1o [1P 1
Paszien 1. CTpyKTypBI JaHHBIX 1 V3yueHue npe/yCMOTPEeHHbIX MPOrpaMMOi
3 |CTPYKTYpbl XpaHeHus. JInHelHbIe MUJAKTHUeCKUX eJUHUI] [0 PeKOMeHTyeMOoi 4
CTPYKTYPBbI [JaHHBIX. JuTeparype
4 [ToAroToBKa K NpakTUYeCKOMY 3aHSITHIO: aHaIU3 7
3a/jauy, IOCTPOEHUe arTOPUTMOB
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.

5.3. Ilepuogrueckue u3aHus:
He TpeOyoTCSI.

5.4. TlepeueHb peCcypCcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS! TUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

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

. https://urait.ru/ - 35C FOpaiit;

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

. http://www.lektorium.tv/lecture/13343 — Bi/ie0KypC JIeKL|Uii TI0 aATOPUTMaM U CTPYKTypaM JIaHHbIX;

. http://algolist. manual.ru/ - mom6opKa Mo/e3HBIX MaTepHAsOB TI0 CTPYKTYpaM JaHHBIX U aJlTOPUTMaM;

. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 - sekTpoHHast
Ooubnoreka yHuBepcuTeta — DyHjaMmeHTanbHas 6ubmoreka BT TY «k BOEHMEX» nm. [1.D.
YCTHHOBA;

7. https://www.cs.usfca.edu/~galles/visualization/Algorithms.html - Bu3yanu3aTope! CTPyKTyp AaHHBIX U

aJITOPUTMOB.

DU WN -

CoBpemeHHbIe TIpo¢eccHoHabHbIe 6a3bl JAHHBIX:

1. https://rusneb.ru — HatrioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro doHia
(byHIaMeHTalbHBIX UCC/Ie[IOBAHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:

1. Texakcriept — MH$OPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAapThI
P®D;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcreenHoM redepatud BI'TY "BOEHMEX" um. 1. ®. YCcTHHOBA,

3. http://www.consultant.ru/- Koucynsraatllntoc- nHGOpMalMOHHBIN TOPTas IPaBOBOI WHGOPMALUH.

5.5. TIporpaMMHOe 0becrieueHHe:
1. NlutepHeT-6pay3ep Mozilla Firefox;
2. OducHbiii naket Libre Office;

3. MuTerpupoBaHHast cpefa pa3padbotku Code::Blocks.

5.6. UH(dopmalLMoHHbIe TeXHOJIOTUU:



B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. 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. NlutepHeT-6pay3ep Mozilla Firefox;
2. OdwucHbiii maket Libre Office;
3. NuTerprpoBaHHas cpefa paspadbotku Code::Blocks.

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 CrocobeH TIOHMMaTh TMPUHIMIBI PabOTBl COBPEMEHHBIX WH(MOPMAIMOHHBIX TEXHOJIOTUH |
TPOrPaMMHBIX CPE/ICTB, B TOM UHCJ/Ie 0TeUeCTBEHHOTO MTPOM3BO/CTBA, U UCIIOH30BaTh UX MPH PellleHnH 3a/au
rpocdhe CCHOHALHOM JieSITeTbHOCTH;
OTIIK-8 CriocobeH pa3pabarbiBaTh alrOPUTMBI U IPOTPaMMBI, IPUTOAHBIE /IS TPAKTUYeCKOr0 IPUMeHeHHs!.

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 OPTAHU3ALIA 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’
Pa3aen 1. CTPyKTypbl JaHHBIX U CTPYKTYPbI XpaHeHHs. JIuHeliHbIe CTPYKTYPhI AaHHBIX.
Harnucanue nporpaMMHOro koza T. H. BapdonomeeBa. . CTPyKTypbl J@aHHBIX U
OdopmiteHue oruera 1o I1P OCHOBHBIe a/ITOPUTMbI UX 00paboTku: MoCKBa: 1
= ®nuHTa, 2017 (1.1)
W3yuyeHne npesyCMOTpeHHBIX IPOrPaMMOM )
H. Buprt. . Anroputmel ¥ CTPYKTYPBI JaHHbIX:
JM/IAKTHYECKUX @JHALY 110 M.: Mup, 1989 (1.1-1.7) 4
PEKOMEHAYEMOM /THTEPAType A. B. Axo, I. Xontkpodrt, [. 1. YnbMmaH. .
ITogroroBka K NpakTUYeCKOMY 3aHATUIO: CTpYKTYpBI JaHHBIX U aITOPUTMBL: M. )
aHa/u3 3aflauu, MOCTPOeHUe aJrOPUTMOB Bunbsamc, 2000 (4.1-4.4)
Wroro mno pasgeny 1 15
Pa3pen 2. JIuHelHbIe CTPYKTYPHI AQHHBIX.
A. B. Axo, [I. Xontkpodr, O. 1. YnbmaH. .
CTpPYKTYpBI JaHHBIX U a/ITOPUTMBL: M.
V3yueHue rpeflyCMOTPeHHbIX IIPOrPaMMOi Brbsime, 2000 (2)
C. A. Ananacesud. . CTpyKTypbl U a/ITOPUTMBI
[JUaKTUYeCKUX e[JUHMUL] 10 5

00paboTKu JaHHBIX. JIMHElHbIe CTPYKTYPHI:
Cankr-IletepOypr: Jlanb, 2022 (3)

JI. A. ITaBnos., H. B. IlepBoBa. . CTpyKTypsI 1
aJropuT™Mbl 06paboTKM AaHHBIX: CaHKT-
[Metep6Oypr: Jlanb, 2021 (2.1-2.4)
Harucanue nporpaMMHOro Koza H. Buprt. . Anroputmel ¥ CTPYKTYPBI JaHHBIX: 10
M.: Mup, 1989 (4.1-4.3)

T. KopmeH, Y. JlefizepcoH, P. PusecT. .
Odopmnenue oruera mno ITP AJITOpUTMBI: IOCTPOEHUe U aHanus: M.: 1
MITHMO, 2000 (11.1-11.3)

T. H. BapdonomeeBa. . CTPyKTypbI JaHHBIX U
OCHOBHBIe a/ITOPUTMBI MX 00paboTku: Mockaa:
®nuHTa, 2017 (2.2, 3.1-3.4)

. 3. Kuyr. . IcKyCCTBO IIpOrpaMMUpOBaHUS:

pPEeKOMeHAyeMOU TuTepaType

[MoaroroBka K MpakTUYeCKOMY 3aHSITUIO:

aHa/I3 33/14H, BHIGOp CTDYKTY P! M.: Bubsimc, 2001 (r.1 m. 2.1, 2.2) 2
XpaHeHWs], TIOCTPOeHHe aJITOPUTMOB

P. JI. Kpys. . CTpyKTyphbI AaHHBIX U

MpoeKTUpoBaHue rporpamMm: M.: BMUHOM.
JTaboparopus 3HaHui, 2008 (3-6)
Wtoro no pa3neny 2 18
Pa3pen 3. HesiuHeliHbIe CTPYKTYPbI /JaHHBIX.

W3yuenne npesyCMOTpeHHBIX IPOrpaMMOM T. Kopmen, Y. Jleii3epcoH, P. Pusecr. .
[UIaKTUYeCKUX eJUHUL] 0 ANTOpUTMBIL: TIOCTPOEHNE U aHanu3: M.: 6
peKoMeHAyeMOU uTepaType MILIHMO, 2000 (5.4, 5.5, 23-26)
IToaroroBka K NpakTUYeCKUM 3aHATUAM: A. 3. KnyT. . IcKyCcCTBO IIPOrpaMMHUPOBaHML:
aHa/n3 3ajiaud, BBI60P CTPYKTYPBI M.: BunbsimMc, 2001 (T]. I'J1. 23, 24) 2
XpaHeHHUs, IOCTPOeHHe aTOPUTMOB H. BUpT. . AITOPUTMBI ¥ CTPYKTYPbI JaHHBIX:

13 28469



Harmcanue nporpaMMHOIO Koza

Odopmenne otuera 1o [TP

M.: Mup, 1989 (4.4)

A. B. Axo, [I. Xontkpodt, [. [I. YnbmaH. .
CTpYKTYpBI JaHHBIX U aJITOPUTMBL: M.:
Bunbsamc, 2000 (3, 6, 7)

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

A. B. Axo, [. Xontkpodr, A. 1. YnbmaH. .
CTpPYKTYpBI IJaHHBIX U a/ITOPUTMBI: M.:
Bunbsmc, 2000 (8-10)

P. JI. Kpys. . CTpyKTypHbI JaHHBIX U
npoekTuposanue nporpamm: M.: BMHOM.
Jlaboparopwus 3HaHui, 2008 (7-11)

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

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

T. Kopwmen, Y. JleiizepcoH, P. PusecT. .
AnropuTMBI: TIOCTPOEHKE U aHamu3: 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)

C. A. Ananacesuu. . CTPyKTYypbl U a/ITOPUTMBI
00paboTKy aHHbIX. JIMHEHbIe CTPYKTYPBI:
Cankr-ITetepOypr: Jlanb, 2022 (2)

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

CryneHty 3agaetcs 6-10 Borpocos.
OrleHKa "OT/IMYHO" BBICTAB/ISIETCS, €C/TM TIPU OTBETE Ha BOTIPOCHI MOKAa3aHOo ITyO0Koe TTOHUMAaHKMe MaTepHrara.
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
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HaumeHoBaHue pa3jesioB u
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OneHounble MatepuaJsbl o guciunaude CTPYKTYPBI 1 OPTAHU3AIIVA JAHHBIX

OIIK-2 - CnocobeH noHUMams NpUHYUnNbt pabombi cO8peMeHHbIX UH(HOPMAYUOHHBIX MeXHO102Ull U
NpozpammHbIX Cpedcme, 8 MoM Yuc/ie omeyecimeeHHO20 NPOU3800CMEd, U UCNO0/b306aMb UX NPU peuwleHuU
3adau npogheccuoHa/bHOL destme/IbHOCMU

Ne 1 TIpouuTaliiTe TEKCT, BbIOEpHTE MPaBU/IbHBINA OTBET M 3allMILIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Hana dbyHkuys Ha s3pike Cu. OmipeziesiTe CJI0KHOCTD TIPeAICTaBIeHHON (GyHKUWY B HOTaumu O
(cTeneHb yKa3blBaeTCs uepe3 3HaK /\):

int function(int n)
{
int i, j, count=0;
for (i=n/2; i <= n; i++)
for G =1;j<=n;j=j*2)
count++;

return count;

1. O (n logn)
2.0 (2"n)
3.0 (n)
4.0 (n"2)
No 2 TIpounTaliTe TEKCT U 3alMIIUTE Pa3BEPHYThIM 000CHOBAHHBIN OTBET

BbI paboTaeTe B By3e, KOTODBIM PeIlv/I BHEJIPUTh HOBYIO CHCTEMY [Ijisl OpraHu3aliu yue6HOTo
ripoijecca. B 3Toi cuctemMe peKTOpy MOAUMHSIIOTCS [[Ba IPOPEKTOPA, Ka>KJIOMY TIPOPEKTOPY
TIOAUMHSIOTCS T10 /IBa ieKaHa (aKy/IbTeTOB, KaKJOMY JeKaHy IMOJUMHSIIOTCS 110 Ba TperojaBareyis,
KaXX/[bIi MperofiaBaTesib MOXKET UMETh TI0 [[Ba aCCUCTEHTa, a K&Kl aCCUCTEHT MOYKET UMeTh 110 [jBa
yUeHHKa.

CKoJbKO Bcero OyzieT yYaCTHHUKOB B 3TOM HepapXUU M CKOJIBKO B TAKOM By3e Oy/leT YUHUTbCS CTYAEeHTOB?

Jns pacuéma npu HeobxooumMocmu nonb3ylimech apupmemuueckumu onepayusimu +, —, /, * u \ oas
8038e0eHUs 8 cmeneHb, d Makxice CKOOKamu.

Ne 3 TlpouuTaiiTe TEKCT ¥ YyCTaHOBUTE 110OC/Ie[0BaTeTbHOCTh
Nmeetcs onrcanue Ha s3plke CH y371a OIHOCBSI3HOTO JIMHEMHOTO CITHUCKA

typedef struct node
{
DataType data;
struct node * next;
} node;

CdopmupyiiTe peKypCUBHYIO (DyHKIIHIO TTOMCKA TIOC/IeJHETO /IeMeHTa CTIMCKa, BOCCTAaHOBUTE
TPaBWILHYIO TIOC/Ie/I0BATETILHOCTh TIPOIMYIIIeHHBIX OMepaTopOoB:

node * find_last (node *item)

{
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Ne 4

Ne 5

Ne 7

. return item;

. if (item == NULL ||

. return find_last (item -> next);
. item -> next == NULL)

A WNRF

[TpouwnTaiiTe TEKCT, BEIOEpHUTE MPABU/IBLHBINA OTBET M 3alMIINTE apryMeHThbI, 000 CHOBBIBAOIL[Me BEIOOD
oTBeTa

Kakasi cTpykTypa XpaHeHusl HauMeHee 3(¢eKTUBHa /151 IpOrpaMMHUPOBaHUs JieKa?

1. OHOCBSA3HBIN TUHEUHBIN CIIUCOK
2. JIByCBSI3HBIM JIMHENHBIN CITUCOK
3. OHOMepHBII MacCcHB

4. JIByCBSI3HBIM CITUCOK MaCCHUBOB

HpquTaﬁTe TeKCT, BbI6epI/ITe MMpaBUJ/IbHbIE OTBETHI U 3allUIIINTE apTYMEHTHI, O6OCHOBbIBaIOLL]I/Ie BbI60p
OTBETOB

I[Tpu 06xozie OMHAPHOTO ZiepeBa B MPSIMOM TOPsiiKe OblIa MoTyueHa 1Moc/ef0BaTeNbHOCTb Kitouel 5-3-
1-2-4-7-6-8, a B cMUMMeTpUYHOM - 1-2-3-4-5-6-7-8. Kakue yTBepK/ieHUs CIIpaBe/i/IMBLI [j/Is1 3TOrO
nepeBa?

1. Beicora fepeBa paBHa 4.

2. [lepeBo siBsieTCs iepeBOM OMHAPHOTO MOWCKa.

3. lepeBo siBAsIeTCAA HleaTbHO COaTaHCHPOBAaHHBIM.

4. [TepeBo sB/ISI€TCS TTUPAMU/ION.

5. ¥Y37bl ¢ Ktouamu 1, 4, 6 v 8 HaxoAATCS HAa OJJHOM YPOBHe.
6. JlepeBo sB/IIeTCS MOYTH IOJIHBIM.

I[TpouuTaiiTe TeKCT, BbIOEpUTe TIPABUIbHBIE OTBETHI U 3aITUILIMTE apryMeHThl, 000CHOBBIBAOIIME BEIOOD
OTBETOB

WmeroTcst n ropozioB. HekoTopble U3 HUX COeJUHEHBI IBYCTOPOHHUMU JJ0OPOTaMy M3BeCTHOM JI/TUHBI.
Tpebyetcst onpe/ieNMTh, B KAKOM M3 FOPO/IOB KOMITAaHUK HY>KHO TIOCTPOUTH CK/1a[l, YTOOBI I0CTaBKa
TOBApPOB TI0 TOPO/[aM OCYIIeCTBJISITIACh C HAUMEHBIITUMH TPAHCITOPTHLIMU PACXOJJaMH, eCJTA TOBaphl
pacripeiesistOTCS 110 TOPOAaM PABHOMEPHO U IOPOXKHBIE YCJIOBUSI OJTUHAKOBBIE.,

Kakue dJITOPUTMBI U3 TTIepeurC/I€eHHBIX MOXKHO MCII0/Ib30BaTh [JIA pelleHrsd ,Z[aHHOI\/'I 38.,[[&‘11/1?

1. Anroputm Kpackana
2. TTouck B rybuHy

3. AnroputMm [Tprma

4. Anroputm [1eMKCTphbI
5. Anroputm Prolifa

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIbHBIE OTBETHI U 3aITUILIMTE apryMeHThI, 000CHOBBIBAOIIME BEIOOD
OTBETOB

Kakue 13 nepeunic/ieHHBIX METOJOB COPTUPOBKH OTHOCSITCS K Y/TyUIlIeHHBIM?

1. beicTpast copTpoBKa

2. COpTUpOBKA TIPSIMBIM C/TUSTHUEM
3. [lupamupanbHasi COpPTUPOBKA

4. TTopa3psigHasi COpTUPOBKa

ITpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE
[TocTaBbTe B COOTBETCTBHUE a/ITOPUTMY 3afiauy, KOTOPYIO OH pellaerT.
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ITounck
MHHHMa/bHOr0
OCTOBHOI'O
JiepeBa
B3BeLLIEHHOT0
rpada
ITonck
Kparyaiiiero
MyTH U3 OHOMU
2. AnroputMm elKcTpbl b. BepuvHbI B
OCTa/bHbIe BO
B3BellIeHHOM
rpacde
IMTounck
KOMITOHEHT
" CBSI3HOCTU B
rpacde
ITounck
KpaTyauimx
My Tel MeXxay
I'. Bcemu nmapamu
BEpLLIUH BO
B3BeLlIeHHOM

rpade

1. Anroputm @noiifa A.

3. AnropurMm Kpackana B

Ne 9 TlpouwuTaiiTe TEKCT ¥ yCTaHOBUTE COOTBETCTBUE
[TocTaBbTe B COOTBETCTBUE YYULIEHHOMY aJroputMy 6a30BbIi, ylyullieHreM KOTOPOTO OH SIBJISIETCSI.

CopTtupoBKa
1. CoptupoBka lenna A. mpocTbiMU
BCTaBKaMH

CoptupoBka

2. beicTpas copTupoBka b. My 3BIPBKOM

CopTurpoBKa

3. IIupamuyanbHasi COpTUPOBKA B. BBIGOPOM

CopTHpOBKa
I. 6uHAapHBIMHU
BCTaBKaMu

Ne 10 IIpounTaiiTe TEKCT ¥ YCTAaHOBUTE TTOC/IeJOBaTeTHHOCTD
Y3en 6GuHapHOTO JjepeBa Ha si3bike Cu 00BsIBIIEH C/Ie/[YIOIIUM 00pa3oM:

struct node
{
DataType data;
struct node * left, * rigth;
}
YKkasaresib Ha KOpHEBOH y3e: struct node * tree;

Cdopmupyiite QyHKLMIO PIMOTo 00xXo/ia iepeBa, BOCCTaHOBWB TIPABUWIBHYIO M0C/Ie/J0BAaTeTbHOCTh
TMPOMYIIeHHbIX OTepPaTopOoB:

void preorder (struct node * pnode)

{
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1. f (pnode->data); /*deticmeusi Ha0 daHHbLMU*/
2. preorder (phone -> left);

3. if (pnode == NULL) return;

4. preorder (phone -> right);

Ne 11 TTpouwuTaiiTe TEKCT U 3aITUILIUTE PAa3BePHYThIA 000CHOBAHHBIN OTBET
Kakue ornepaiyy npuMeHHUMBI K CTeKam?

Ne 12 TpouunTaiiTe TeKCT, BbIOEpHTE MTPaBU/IBHBIN OTBET U 3allHIINTe apryMeHTbI, 000CHOBBIBAOLIHE BEIOOD
oTBeTa

Kakast cTpyKTypa JJaHHBIX OnKChIBaeTcst abopesuarypoit FIFO?

1. cTek
2. ek
3. ouepeib
4. maccuB

OIIK-8 - CnocobeH pazpabambieamb a/120pummbl U NPOPAMMbl, NPU20OHBIe 0/181 NPAKIMUYECKO20
npumMeHeHust

Ne 1 TIpouwuTaiiTe TEKCT U 3aIUIIIUTE Pa3BePHYThIA 000CHOBAHHBIN OTBET

ITporpammucTy nocTynuia 3ajada — Halnycarb [IporpaMMy, KoTopasi aHa/IM3UpyeT TPaHCIIOPTHbIe
[OTOKY U ONTUMHU3KPYeT MapLIPyThl MeX/ly Hace/leHHbIMU ITYHKTaMH /17151 reorpaduuecKux
nH(popmaroHHbIX cucteM Poccuu. OH yrke 3HaeT, UTO /i/Is pPellieHusi 3ToW 3a/,auu OyZieT UCIob30BaTh
MaTpHLIbI BECOB HEOPHEHTHPOBaHHBIX IPa)oB, U TIPUCTYTIMII K pa3paboTKe OCHOBHOTO alrOPUTMa, Kak
HayabCTBO COOOLIWIO, UTO /|7l TECTUPOBaHUs1 Oy/y1iell POrpaMMbl €My BBIZIETUIN CaMblii CTapbIi
KOMTIBIOTED C OUeHb MajleHbKUM 00beMOM OTIepaTUBHOM TaMsITH.

[TomoruTe MpOrpaMMHCTY BbIOpaTh Harbosiee SKOHOMHYO TI0 PaCX0/yeMOU TIaMsITH CTPYKTYPY
XpaHeHUs1 /151 BCeX HaceleHHBIX MYyHKTOB Poccuu, BeZib UX MOXKeT ObITh Oosiee CTa ThICSY.

Ne 2 TIpounTaiiTe TEKCT 1 3aIMIIMTE Pa3BEPHYThIM 000CHOBAHHBIM OTBET
Curyanus

B nonuknvHuKe Bpau BeJeT IIpHUeM. Y Hero eCTh MaljueHThl, KOTOpble IPUXOZST M0 3alicH K
OTIpeZie/IeHHOMY BPEMEHH, a TakKe MallveHThl, IIpHLe/re Oe3 rpeBapuTe/bHOM 3aMucy, KOTOpbIe
TIPOXOZAT B MOPSIZIKe )KMBOM ouepeay. Bpay MpyHKMaeT 3aryCcaHHbIX NalleHTOB B YKa3aHHOE B TaJ0He
BpeMsl, eC/IM TaKoi MaLMeHT Mo/ollles paHbllle HA3HAYeHHOTO BpDeMeHH, OH 0)KH/laeT IpreMa BMecTe CO
Bcemu. JTro00i M3 MAl[MeHTOB, YCTaB >KIATh MpreMa, B IF0O60i MOMEHT BpeMeHH MOXKeT IOKUHYTh
NoNMMKAVHUKY. Ha npuem ozHoro narjyeHTa Bpauy OTBOAUTCS (PUKCUPOBAHHOE BpeMst

Bomnpoc

Kakasi cTpyKTypa [JaHHBIX MTOJ0MeT [/ MOZJeTMPOBaHUs OOIITHOCTH TIAL[IeHTOB, >KeJIaloIIKX M0MacTh
Ha rpuem?

Ne 3 TIpouMTaiiTe TEKCT M YCTAaHOBUTE TIOC/Ie/JOBAaTeTHHOCTD
Nmeetcs onrcanue Ha si3plke CH y3/1a OHOCBSI3HOTO JIMHEMHOTO CITMCKA:

typedef struct node
{
DataType data;
struct node * next;

} node;
20



CdopmupyiiTe QyHKLMIO yaaneHys [IOC/IeIHEro 3/ieMeHTa OfJHOCBSI3HOTO CITMCKa, BOCCTAHOBUB
MPaBU/IbHYIO TI0C/IeA0BATE/IBHOCTD OIIePaTOpPOB:

void delete_list (node * head)
{

while (temp)

{

1. head = temp->next;
2. temp = head;

3. node *temp = head;
4. free (temp);

Ne 4 TIpouMTaiiTe TEKCT ¥ YCTAaHOBUTE TTOC/Ie/JOBaTeTHHOCTD
WmeeTcs onvcanue Ha si3bike Cu GyHKIMY 100aB/IeHUs y3/1a B HAUasI0 JBYCBSI3HOTO CIIHCKA:

List add_begin (List list, DataType x)
{

node *temp = (node*) malloc(sizeof(node));

temp->next = list.head;

if (list.head)

else

list.head = temp;
return list;

}

BoccranoBute IMpaBUIbHYIO IOC/Ie40BaTe/IbHOCTD IPOITYLIeHHbIX OI1epdTOpPOB:

1. list. head->prev = temp;
2. temp->prev = NULL;
3. temp->data = x;

4. list.tail = temp;

Ne 5 TIIpouuTaiiTe TEKCT, BbIOEpHTE MPaBU/IbHBIN OTBET M 3allMILIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa
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Ne 6

Ne 7

Ne 8

W3BecTHa MaTpuila KpaTYaMiliuX MyTel B3BellleHHOTo oprpada:

- A B C D E F G
A 0 79 36 117 292 227 67
B 29 0 65 98 27320896
C 72 43 0 81 256191139
D 207 1911480 175110 274
E 32 111 68 1490 259 99
F 97 81 38 11065 0 164
G 103 74 1391723472820

UeMy paBeH ero AiuameTp?

1. 347
2.148
3.29

4. 282

ITpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/IBHBINA OTBET M 3alMIIINTE apryMeHThI, 000 CHOBBIBAOII[He BEIOOD
oTBeTa

¥Y3en crivicka Ha si3bike CH 00BsIBIIEH C/IeyOIUM 00pa3oMm:

struct node
{

long a;

struct node *next;
k

[TepemeHHas first conep>KuT afpec MepBoro 31eMeHTa criucka. Uto orpefiensieTcs B IpHUBeJeHHOM HIKe
(parmeHTe MporpamMMbi?

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

1. Huuero

2. KonuecTBo 3/1eMEeHTOB CIIUCKA

3. Ko/muecTBO 3/1eMeHTOB CIIMCKA, B KOTOPBIX yKasareb Ha cienytollee 3seHo He NULL
4. CyMMa 11epBOro 1 rnocjefHero 3jeMeHTOB

HpquTaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTUIIINUTE apTYMEHTHI, 060CHOB]>IBEIIOLL[I/IE B]:I60p
OTBETOB

Kakuie yTBep)X/jeHusI CTIpaBe/TMBbl OTHOCUTE/ILHO TePMUHA/IBHBIX BEpILIMH OMHAapHOTO fiepeBa?

1. TepMuHabHas BeplllMHA MOXKET UMeTh HECKOJIbKO pojuTeneit

2. TepMyHa/bHbIe BePILINHBI HA3bIBAKOTCS TUCTBIMU

3. O6paboTKa /jepeBbeB BCersja HAYWHAETCS C TEPMUHATBHBIX BePIIMH
4. TepMyHa/IbHBIE BEPIIVHBI He UMEIOT II0TOMKOB

5. [lepeBo B 0011ieM ciiyyae UMeeT MHO>KECTBO TePMHUHA/IbHBIX BEPLIMH

HpquTaﬁTe TeKCT, B]:IGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTUIINUTE apTYMEHTHI, 060CHOB]>IBEIIOLL[I/IE B]:I60p
OTBETOB

Kakue 13 nnepeuniciieHHbIX METOZI0B COPTHPOBKH SIB/ISIFOTCS] YCTOMYHUBBIMU?

1. beicTpasi copTUpoBKa

2. Ilopa3psiiHasi COpTUPOBKa

3. Coprtuposka Illenna

4. CopTUPOBKA IPSIMBIM C/IUSTHUEM
5. TimSort
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Ne 9 TIpounTaiiTe TeKCT, BbIOEpHTE MPaBHI/IbHBIE OTBETHI M 3alTMIINTe apryMeHTbl, 000CHOBBIBAOIIHe BEIOOD
OTBETOB

Kakwue npeumyliijecTBa UMEIOT IBYCBSI3HbIE JIMHEHHbIe CITUCKUA B CPABHEHUM C OJ[HOCBSI3HBIMH
CITUCKaMU ?

1. TIpocToii iepexo/, OT TEKYILIETo 3/ieMeHTa K TF000My U3 AByX cocefiei

2. MeHnbl1Me 3aTparhl NaMsATU

3. Bo3MO)XHOCTB ITPOX0Zia U TIOMCKA Kak B MPSIMOM, Tak ¥ B 00paTHOM HarpaB/IeHUsIX
4. MeHblllee KOJIMUECTBO OTepaLiiii pu 100aBIeHN! U yja/leHUH 7IeMEeHTOB

Ne 10 IIpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE

ITocTaBbTe B COOTBETCTBUE CUTYAL[MU B KPaCHO-UepHOM JiepeBe T0C/ie BCTaBKU y3/1a AeUcTBUs 110
0anaHCUPOBKE, KOTOPbIE HY>KHO BBITIOJTHUTH

HUYero
1. OTeL| KpaCHbIW, Asi/isl YepHBbI A. nenaTh He
Hazio

OTel] YepHBIM
TepeKpacuTh

AAAI0

TIOBEPHYTh,
3aremM

3. oTel| KPaCHBIN, I/s1 KPaCHBIN B. mepekpacuTh
OTIIa U
Opara
repeKpacuThb

I. orua, gaaro

U ziena

Ne 11 IIpouuTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBHE
[nist KaXKAOM CTPYKTYPBI JAHHBIX BIOEpHUTE KOJTMUECTBO OTpeie/IEHHBIX 71 Hee OCHOBHBIX OTeparii.

1. ek c orpaHu4eHHbIM BXO[OM A.5
2. Hex b. 3
3. Ouepenb B. 2

I. 4

Ne 12 TTpouuTaiiTe TEKCT, BBIOEPUTE MTPABUIBLHBIN OTBET U 3aMUIIIMTe apryMeHThI, 000CHOBBIBAIOIIE BBIOOD
oTBeTa

HpI/I BBITIOJTHEHHUH KAKOI'0 YC/JIOBUA MeTO[ COPTUPOBKU SABJIAETCH YCTOﬁqHBbIM?

1. Bcerza nostyyaeTcst yropsijoueHHasi 1oc/iefjoBaTe/IbHOCThb

2. OTHOCHTe/IbHOE PaCIo/I0KeHUe 37IEMEHTOB C PaBHBIMH K/IFOUaMHU He MeHSIeTCS
3. HauanbHOe OTHOCUTe/IbHOE PacIioIoKeHue 371eMeHTOB Oe3pas3/inuHo

4. OTHOCHTe/IbHOE PacIIo/IoyKeHre 3/1IeMEeHTOB C paBHBIMHU K/TH0UaMU U3MeHSIeTCs
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