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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)

09.03.04 ITporpaMMHas UH)XeHepUs

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

O7 NHdopManMoHHBIE CHCTeMbI 1 IPOrpaMMHas HH)XXeHepHs

3aBepaytommii Kadeapoii Cemenosa E.I", f1.T.H., pod.




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-6 — CrocobeH pa3pabaTbiBaTh aJrOPUTMbI W TPOTPAMMbI, TIPUTOAIHBIE [T TIPAKTHUYECKOTO
WCTOMb30BaHUs], TIPUMEHATb OCHOBbI WH(OPMAaTMKA W TPOrpaMMUpOBaHUsI K TPOEKTUPOBAHUIO,
KOHCTPYUPOBAHUIO U TeCTUPOBAHUIO [IPOrPAMMHBIX IPOJYKTOB

ITK-94 — CrniocobeH K yrpap/ieHnto HHbopMaIied ¥ JAHHBIMH, TIOUCKY KCTOUHUKOB MH(GOPMALIUU U JIAHHBIX,
BOCIIPUATHIO, aHajM3y, 3allOMMHAHHUIO U Tepefadye WHGOPMALMA C UCII0Jb30BaHUEM LIM(POBLIX CPeJCTB, a
TaK>Ke C TMOMOLLBIO aTOPUTMOB TIpY paboTe € MOMy4eHHBIMHM M3 Pa3/IMUHBIX MCTOYHHUKOB [JAHHBIMU C LIEJbI0
3¢ ¢$eKTUBHOTO HUCITOL30BaHUS MOyUYeHHON UH(pOpMaLU AJ1s1 pellieHrs 3aa4

@®opMHpOBaHHIO KOMIIETEHLUI CTYKUT [JOCTIDKEHHE CIIeAyIOIIUX Pe3y/IbTaToB 00pa3oBaHMUsI:
OIIK-6

3HAHUSA:

COBPEMEHHOTO0 CIeKTpa 3a/ja4, MPUHLIUIIOB [TOCTPOEHHsI TIPOrPAMMHBIX CUCTEM;

CHCTeMHOTO TI0JX0fa K IIOCTPOEHHI0 MPOTrPaMMHBIX CHUCTEM;

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

NIPUHLUIIOB BbIOOpA CTPYKTYP J@HHBIX 1 aJITOPUTMOB U CIIOCOO0B MX peasy3ariyy;

TEOPUU CTPYKTYP AaHHBIX U aJTOPUTMOB KaK OCHOBBI IOCTPOEHHSI IPOrPAMMHBIX CHCTEM;

TIPUHL{UIIOB OL[eHKH 00beMHOW 1 BpeMeHHO! CJIOKHOCTH aJIrTOPUTMOB,;

YMeHusi:

MIPUMEHSITh O0IIMe IPUHLMITBI OPraHU3aL[K POrPaMMHBIX CUCTEM;

BBIOMPATh ONTUMAa/bHbIE CTPYKTYPhI JAHHBIX U aJITOPUTMbI TIPU TIPOEKTUPOBAHKH MPOrPaMM;

paboTaTh C OCHOBHBIMM CTPYKTYPaMU [AHHBIX: CTE€KaMH, OUepe[siMH, CIUCKaMH, JePeBbSIMU U
rpadamu;

B/a/ieTb MeTO/jaM{ CPaBHUTETHHON OLIeHKH CJIOKHOCTU aJITOPUTMOB;

HABbIKU:

MPOrPaMMHUPOBAHUS PAa3/IMYHBIX CTPYKTYP AaHHBIX;

HaIMCaHWsl TIPOTPaMM C MCIO/Ib30BaHWEM PA3/IMYHBIX CTPYKTYP [JaHHBIX U CTaHZAPTHBLIX aJrOPUTMOB
nx 06paboTKy;

NpMeHeHUs] MeTO/[0B aHajM3a 00beMHO-BPeMEeHHOM C/I0XKHOCTH pa3pabaThiBaeMbIX IPOTrPaMMHbBIX
KOMITOHEHT.
IIK-94

3HAHUS:

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

TIPUHLIUTIOB OL[eHKW 00beMHOM 1 BpeMeHHOM C/I0)KHOCTH alrOpUTMOB;

TIPUHLUIIOB BbIOOpA CTPYKTYP J@HHBIX U aITOPUTMOB U CIIOCOO0B MX peasy3ariyy;

TEOPUH CTPYKTYP AaHHBIX U aJTOPUTMOB KaK OCHOBBI IOCTPOEHUSI IPOrPAMMHBIX CHCTEM;

YMeHusi:

BBIOMPATh ONTHUMAJIbHBIE CTPYKTYPBI JAHHBIX U a/ITOPUTMBI TIPH TIPOEKTUPOBAHHUH TTPOTPaMM;

paboTaTb C OCHOBHBIMU CTPYKTYpaMU [JAaHHBIX: CTe€KaMH, OuepelsMH, CITUCKaMU, AePeBbSIMH U
rpadamuy;

B/Ia/IeTh METOJ,AMHU CPaBHUTE/IbHOMN OLIEHKU CJIO)KHOCTH aJITOPUTMOB;

HABbIKU:

MPOrPaMMHPOBAHUS Pa3/IMYHBIX CTPYKTYP AaHHBIX;

HaITMCaHWsI TIPOTPaMM C MCIIO/IBb30BaHWEM PA3/IMYHBIX CTPYKTYP [JaHHBIX M CTaHZAPTHBLIX aJrOPUTMOB
1X 00paboTKy;

TIpUMeHEeHUsT MEeTOJ0B aHa/iu3a O0BeMHO-BPEMEHHOW CJIOKHOCTA pa3pabaTbiBaeMbIX MPOTrPaMMHBIX
KOMITOHEHT.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuminaa CTPYKTYPBI 1 OPTAHUBALIIVSA TAHHDBIX sBnsieTcst AUCLUIIMHOU
o0s13aTeIbHOM yacTH 6;10Ka 1 mporpaMMbl IOATOTOBKY 110 HarpasieHuto 09.03.04 IIpoepammHas
UHDICEHepusl.

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
TEXHOJ/IOI'U 1 ITPOI'PAMMUPOBAHUE, BA3bI JAHHBIX, CUCTEMHOE ITPOI'PAMMHOE
OBECIIEYEHUE.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-2 — CniocobeH MOHUMAThb TIPUHLIUIIEI Pab0TEl COBPEMEHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUN U
MIPOrpaMMHBIX CPeZCTB, B TOM YKCJ/le 0Te4eCTBEHHOIO MPOU3BO/CTBA, U UCII0/Ib30BaTh UX IPU pellleHun
3a/1a4 ripoeccroHanbHOM JesiTe/TbHOCTH

¢ OIIK-3 — CniocobeH peliaTh CTaHAapTHbBIE 33/jauu PodeCcCHOHATBHOM IeATeTbHOCTA Ha OCHOBE
nH(OPMaLMOHHOM 1 6ubMorpadyueckoii Ky/bTyphl C IpUMeHeHreM HH(OpPMaroHHO-
KOMMYHMKAL[MOHHBIX TEXHOJIOTHH 1 C yUeTOM OCHOBHBIX TpeOoBaHMI MH(OPMAIMOHHON 06e30MmacHOCTH

¢ OIIK-6 — CrniocobeH pa3pabarsiBaTh aJTOPUTMBI ¥ TTPOTPaMMBI, TIPUTOHBIE /IS TPAKTHUECKOTO
WCII0/1b30BaHUsl, [IPUMEHSITh OCHOBBI HH(OPMaTHKK 1 [IPOrpaMMHPOBaHUsI K IPOEKTHPOBAHUIO,
KOHCTPYUPOBAHUIO U TeCTUPOBAHMIO NTPOrPaMMHBIX IIPOJYKTOB

¢ [TK-94 — CrniocobeH K yrpap/ieHHt0 nHhopMalyeld 1 JaHHBIMU, ITOMCKY UCTOYHUKOB UH(OpPMaIUK U
JJaHHBIX, BOCIIPUSITHIO, aHa/IU3Yy, 3alIOMUHAHKIO U Tlepejjade HHPOPMAaLIMK C UCI0/b30BaHeM LU(PPOBbLIX
CpeJCTB, a TaKXKe C TOMOIIIbIO aITOPUTMOB TpY paboTe C MOMyUYeHHbIMU U3 Pa3/IMUHbIX UCTOYHHUKOB
JIaHHBIMM C 11eJ1bI0 3eKTUBHOTO UCTI0Ib30BaHUs M0/yUYeHHOM NH(OpMaLMH /IS pellleHus 3a/1ad



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL|

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O
JIekuun
IlpakTHyeckue
3dHATHUA

CamocrosTe/nbHasA

pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-6
TIK-94

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
crpykrypsl xpaHenusi (CX). 1.3. CTpyKTypa JaHHbIX, aGCTPaKTHbII THIT JaHHBIX
(AT[I), TUI JaHHBIX B sA3bIKe MporpaMMupoBaHus. Knaccudukanus CZI. 1.4.
CTpyKTypHBIe TUIIbI JaHHBIX B s13blKe CH: MaCCHBbI, CTPYKTYPbI, 00be/jUHeHH s,
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
TIpY pelleHnH 3a/1au.

27

26

20 20

Paspen 2. JIuHeliHbIe CTPYKTYPbI JaHHBIX. 2.1. OpraHu3aliys CBSI3HbIX CTPYKTYP
XpaHeHHsI: OJHOCBSI3HOTO U [JBYCBSI3HOTO JIMHEWHBIX CIUCKOB. 2.2. CJJ CTek.
OpI‘aHl/BaL{I/lﬂ CTeKa C ITOMOLIBI0 MacCHBa U OAHOCBA3HOIO JIUHEHHOTO CIHCKa.
Hpumepbl HCI10/1b30BaHMsI CTEKOB. Bbruncienue BbIpa)keHUs, 3allMCaHHOro B
nocrukcHoii popme. AT]] Crek. Kiacc Crek. I1Ta6on kiacca Crek. 2.3. CIT
Ouepensb. AT/T Ouepeab. Opranu3saiysi ouepeay C IIOMOILbI0 MacCUBa U
OJHOCBSA3HOTO JIMHEHWHOTO CTHCKA. Hpnmepm 3a/iay, pelraemMbIx C IIOMOLLBIO
ouepezied. 2.4. C[I [leK, /ieK ¢ orpaHUUeHHBIM BXO/IOM, JleK C OrpaHH4YeHHbIM
BbIX0Z0M. OpraHu3aLyisi JeKOB C TOMOLL{bIO BeKTOPHOH U CBsi3HbIX CX. TIprMeps!
3a/]a4, pelaeMbIxX C IIOMOLIBIO eKoB. 2.5. C] Ouepe/b C TPHOPUTETOM U CIIOCOOBI
ee opranuzauuu. 2.6. CII Criricok. Bugpl crivickoB. Criocobbl OpraHi3aliiy CITHCKOB.
TIpumepsl 3aau.

31

30

20 20

Paszpen 3. HemHeiiHbIe CTPYKTYpbI AaHHBIX. 3.1. [IpeBOBH/HbIE CTPYKTYPBbI
JlaHHBIX U CTPYKTYpPbl XpaHeHHsl. OcHOBHbIe TepMuHBl. 3.2. C/] buHapHoe aepeso.
TIpumepsI 33/jay, pelaeMbIX C TOMOLLBI0 OUHAPHBIX AepeBbeB. AT/l BuHapHoe
nepeBo. Crioco6bl opraHu3aruy GUHapHOTO JjepeBa. PeKypcuBHbIe U He
PeKypCHBHBIe anropuT™el 06xoia Aepesa. 3.3. CII BruHapHOe /iepeBo ToucKa.
OpraHu3arysi GMHapHOTO JlepeBa MOKMCKa C TIOMOIIbIO CBsi3HOH CX, a/ropUTMBI
BCTaBKU U y/ja/IleHUst 3/1eMeHTOB U3 JiepeBa O1HapHOro noucka. CbanaHcupoBaHHOe
ZiepeBo GHAPHOTO TOKCKA, MeTozbl 6amaHcupoBky. 3.4. Ob1Me JepeBbs, J1ec.
Crioco6b1 OpraHu3alyy JepeBbeB C omolbio pasHeix CX. 3.5. CII I'pad. Bupst
rpacos. ITpumepsI 3azau Ha rpadax. Criocobbl 3aaHust rpad)oB: MaTpuLia
CMEXHOCTH, CIIMCKH CMEXXHOCTH, MatpuLja MHuAeHTHOCTH. AT]] I'pad. Criocobbt
opraHM3aLuy rpaoB ¢ MOMOLLBI0 pa3TuHbIX CX. OCHOBHBIE aTOPUTMBI
o6paboTku rpadoB: fobaBieHue 1 yjaneHye y3/10B U pebep, MOKCK B IIyOHHY 1 B
HIMPHHY, MOUCK LIMK/IOB, TPAH3UTUBHOE 3aMbIKaHUe MaTPULIbl CMEKHOCTH,
orpe/iesieHrie KOMIIOHEHT CBSI3HOCTH, TIOCTPOEHHe OCTOBHOTO JiepeBa (eca). 3.6. C/J,
Bs3BelueHHbIH (oMeueHHsIH) rpad. Crioco6bl OpraHU3al{y B3BeleHHbIX IpaoB ¢
MOMOIIBIO pa3nuuHbIX CX. TTosie3Hble anmropuT™Mbl 06paboTKH B3BelleHHbIX rpadoB:
TMOMCK KpaTyaiiumx nyteid B oprpade (aaroputmel Jleiiketpst u Pioiiza),
orpe/ie/ieHUe LieHTpa ¥ MeZiaHbl oprpada, MoCcTpoeHHe MUHIMA/ILHOTO OCTOBHOTO
sieca rpada.

42

41

30 30

Paszpen 4. ANropuTMBI COPTHPOBKH H MoMCKa. 4.1. OLeHKa 3 deKTUBHOCTH
anropuTMoB. 4.2. TIoHsITHe COPTUPOBKH. YCTOMUYHMBOCTb COPTHPOBKU. BHellIHe 1
BHYTpPeHHHe COPTUPOBKH. IIpsiMble (ipsiMoro oGMeHa, BCTaBKH, BbIGoOpa) 1
y/lyuleHHbIe MeTobl coptrpoBkH (IllefikepHast COpTUPOBKA, COPTHPOBKa X0apa,
coprupoBka Illenna, nupamuzanbHas COpTUpPoBKa). COPTUPOBKA CIMSHUEM
MacCHBOB, CBSI3HBIX CIIUCKOB, (aiinios. IToAroTopKka rnocieaoBare/bHOCTeH rnepes
cnusinueM. CoptupoBka Timsort. ITopa3psiiHast copTupoBKa. CpaBHUTe/IbHasl OLleHKa
TPYZ,0eMKOCTH Pa3/IMUHbIX METOJ0B COPTUPOBKH. 4.3. OCHOBHbIE MOHATHS TTOKCKA.
BHyTpeHHuIA ¥ BHEIIHUH K/Tr04uM oucKa. OCHOBHBIE MeTO/Ibl ITOMCKa.

TTocreioBaTe bHbIM MOUCK. TTOUCK B yrOpsiziodeHHO# Tabmiie: MH/EKCHO-
T0C/Ie/I0BaTe/bHbIM TIOMCK, OUHAPHbIN MOUCK. [lepeBbst GuHapHOro norcka: ABJI-
ZlepeBo, KpaCHO-4epHoOe IepeBo, 1eKapToBO JiepeBo, splay-tree, scapegoat-tree.
TpedukcHble 1 cydduKcHOe fepeBbs. b-aepesbs. Xem-rabmmibl. Beibop xe-
(hyHKLMM, paspellieHre KO/IM3HI TPH XelIMPOBaHUU METO/IOM OTKDBITOM aZipecaLiui
Y METO/IOM LieTlouekK.

44

41

30 30

Bcero 3a 3 cemecTp

144

138

100 100

Bcero no gMcCHUIUINHE

144

138

100 100

3.2. AyAuTOPHBIN NPAaKTUKYM

HOMep U HAMUME€HOBAdHHE pa3jesia

JUCHUTUTAHBI

Tema NPAaKTHYE€CKOIr'0 3aHATUA

O0BeMm, ayj,.
4acoB

Pa3pen 4. AnropuT™Mbl COPTUPOBKHU U
TIOMCKa.

OueHka 3¢ ¢heKTHBHOCTH aJIfOPUTMOB
COPTUPOBKHM U TIOHCKA

2

Bcero 3a 3 cemectp

2

3.3. CamocrosnTenbHas padora crygenta (CPC)

]

Homep u HauMeHOBaHMe pa3jesa |

6

Copep)kaHue yueOHOro 3aaHus

‘Oﬁ’LEM,
28509




n/n AUCLIMIINHBI 4acoB
Pa3pen 1. CTpyKTyph! JaHHBIX U W3yueHue mipeZlyCMOTPEHHBIX IPOrpaMMOoii
1  |cTpykTypbl XpaHeHUs. JIuHeiHbIe IUAAKTHYEeCKUX eJUHUL] 110 peKOMeHyeMon 26
CTPYKTYPbI JaHHBIX. JuTeparype
BrIinosiHeHWe 1epBOro 3a/iaHusl JoMallHero
2 15
3aganus Nel
Pa3,qen 2. JIuHelHbIe CTPYKTYDbI JaHHBIX. I/IqueHHe T1peyCMOTPeHHbIX HpOFpaMMOﬁ
3 IUJAKTHUeCKUX eJUHUI] 10 peKOMeHTyeMoi 15
JuTeparype
N3yueHue mipelyCMOTPEHHBIX ITPOTPaMMOi
4 Paszien 3. HeuHeiiHbie CTpyKTypbI IUJAKTHUeCKUX eJUHUI] 10 PeKOMeHTyeMoi 20
JaHHBIX. JIMTEpAType
BrimosiHeHWe 3afiaHuii 2-4 AoMalllHero 3aJjaHust
5 21
Nel
6 BrinonHenue gomariHero 3aganus Ne2 21
Pazpen 4. AropuT™MEI COPTUPOBKU U W3yueHue nipelyCMOTPEHHBIX NPOrpaMMOi
7  |TIOMCKa. IWJAKTUUeCKUX eJUHUL] 10 peKOMeHTyeMoi 20
JiiTeparype
Bcero 3a 3 cemectp 138
4. ®OPMbI KOHTPOJISA OCBOEHUA NNCIIUITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1(2(3|4| 5 6 |78 9 10 |11 12|13 |14 15 16 | 17

3 Tect | AP Tect, A3 | AP Tect, A3 | AP

YcioBHbBIE 0003HAYEHMS:
¢ TP — nuiarHocTHYeckas pabora;
e Tect — TecrT;
e 13 — jomailiHee 3aZiaHue.

TeKyIuii KOHTPOJ/Ib YCIIEBAéMOCTH CTYIE€HTOB TPOBOJUTCS B JUCKPETHbIE BDEMEeHHbIE HHTePBA/IbI B
crenyromux popmax:
e UArHOCTUYECKas pabora;
* TeCT;
e /IOMallIHee 3a/laHue.

HpOME)KYTO‘lHaH dTTecTalus IMpoOBOAUTCA B Q)OpMaXI
® DJK3dMeH.

7 28509



5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. JI. A. MMaBnos, 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 1 TIPOEKTHUpOBaHue niporpamm. M.: BUHOM. Jlaboparopusi 3HaHWH,
2008, 5 7k3.

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

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

5.2. [lonionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:

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

5.3. [lepuogrueckue u3aHus:
He TpeOyroTCSI.

5.4. IlepeueHb pecypCcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS1 TUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THMOTeYHbIe CUCTEMBI:

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

. https://e.lanbook.com/ - OBC JlaHs;

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

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

. http://www.lektorium.tv/lecture/13343 — Bi1eOKypC JIEKIHii TI0 aTOPUTMaM U CTPYKTYypaM /IaHHBIX;

. http://algolist. manual.ru/ - mog6opKa 1oe3HBIX MaTepHasoB 10 CTPYKTypaM JIaHHBIX M arOPUTMaM;

. https://www.cs.usfca.edu/~galles/visualization/Algorithms.html - Bu3yanu3aTopsl CTpyKTYyp [JaHHBIX U
aJITOPUTMOB.

NOOULh WN

CoBpemeHHbIe TIpo¢eccHoHabHbIe Oa3bl 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
(dyH/IaMeHTalbHBIX 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. ®. YcTHHOBA,

3. http://www.consultant.ru/- KoucynsraatlIntoc- nHGOpMaLMOHHEBIM TOPTas IPaBOBOI WHGOPMALUH.

5.5. TIporpaMMHOe 0becrieueHHe:

1. NlutepueT-6pay3ep Mozilla Firefox;
2. OducHsbiii naket Libre Office;
3. NuTerprpoBaHHast cpea pa3padbotku Code::Blocks.

5.6. UH(dopmMalLMoHHbIe TEXHOJIOTUU:



B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.



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. NiutepHeT-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 AMCLUILIHHbI
CTPYKTYPbI 1 OPTAHU3AIIUA JAHHBIX

AnHoTanusa paboueii nporpaMMsl

Ouctiuminaa  CTPYKTYPBI W OPTAHM3AIIUSA JAHHBIX  saBisieTcss  AUCLUIUTMHOM
obsA3arenbHOM YacTh 00ka 1 mporpaMmel TMOATOTOBKM M0 HarpaeiaeHuto 09.03.04 IIpoepammHas
uHdceHepusi. Juciuriiia peanusyercsa Ha dakynsrete O EcrectBenHoHayuHbli BI'TY "BOEHMEX" um.
[O.®. Yerunora kadeapoit O7 VHbopMalvoHHbIe CUCTEMBI ¥ TIPOTPAaMMHAasi HHKeHepHsL.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:

OIIK-6 CriocobeH pa3pabaTbiBaTh a/JTOPUTMbI ¥ TIPOTPAMMBI, IIPUTOZHBIE 151 TIPAKTHUECKOTO UCTI0/Ib30BaHUs,
MIPUMEHSATb OCHOBbI MH(OPMATHMKU Y TIPOrpaMMHPOBAHUSI K TIPOEKTUPOBAHHIO, KOHCTPYHUPOBAHHIO WU
TeCTHPOBAHMIO MPOrPAMMHBIX IIPOJYKTOB;

[TK-94 CriocobeH K ympap/jeHHI0 MH(OpPMaLell U JaHHBIMH, MOWCKY MCTOUYHMKOB WH(OPMAalMX U JaHHBIX,
BOCMIPUATHIO, aHa/au3y, 3allOMUHAHHI0 U Tepefaye MH(OpMalMM C KCIOAb30BaHHMEM LIM(POBLIX CPEJCTB, a
TaK)Xe C MOMOILIBI0 aTOPUTMOB TIPU paboTe C TIO/yueHHBIMU U3 Pa3/MUHBIX UCTOYHUKOB AAHHBIMU C LIe/bI0
3¢ heKTUBHOTO MCIOMb30BaHMS TTOTyYeHHOH UHGbOpMAaIUH /IS peliieHus 3a/ad.

CoaeprkaHve [UCLWIUIMHBI OXBAaThIBaeT KPYr BOMPOCOB, CBSI3aHHBIX C TIOMCKOM, COOpOM, XpaHeHHUeM,
npeo0Opa3oBaHUEM U UCIIO/B30BaHUEM AaHHBIX. [IpUBOASATCS pa3HOOOpa3Hbie peann3alii abCTPAKTHBIX THUITOB
JAHHBIX. PaccMaTpUBarOTCSt METOZBI aHau3a U MOCTPOEHUsT a/lTOPUTMOB ZJist pabOThI ¢ rpadamu, BHYTpeHHekH
¥ BHeIHEeW COPTUPOBKOM, yIIpaB/ieHMeM TIaMsTbIO, KOTOpble WIpaloT BaKHYI0 pOJIb BO MHOXKECTBE
TIPWIOXKEHWH, TaKUX KaK ceTeBasi CBI3HOCTb, KOHCTPYMPOBaHUE /IEKTPOHHBIX CXeM, COCTaBjieHHe rpadukos,
06paboTka TpaH3akLMH W BbIJEJNEHHe pPecypcoB. AKIIEHTUPYETCS BHUMaHWE Ha MOAYIbHOM W OOBEKTHO-
OpPHEeHTHPOBaHHOM TpPOrpaMMHpoBaHud. Takke 00cyxaaroTcs 3¢ddeKTHBHBIE aArOPUTMBI, TIPUEMBI OTJIaJKH,
BOTIPOCHI KauecTBa U CTUJIA.

[TporpamMMoil AUCLIUI/IMHEI TIpelyCMOTPEeHbI CJle[yIoIiie BH/bI KOHTPOJIS:

Texkymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IMPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBasbl B

cnenyrommx ¢popmax:
e /WarHocTuueckas pabora;
* TeCT;

¢ JOMalllHee 3aJdHue.

ITpomesKyTouHasi arTecTarusi IIPOBOAUTCS B hopMax:
e DK3aMeH.

OOm1as TPyZI0EMKOCTh OCBOEHHUSI JUCHMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUTIMHEL
MpelyCMOTPEHbI JIEKIIMOHHBIE 3aHATUSA (4 W.), MpakThyeckue 3aHATHS (2 4.), camocTosTenbHas pabora
ctyzeHTa (138 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
CTPYKTYPbI 1 OPTAHU3AIIUA JAHHBIX

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PexkoMeHganuu

10 OCBOEHHIO JUCLUIUIMHBI I/IA CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI COCTaBgeT 144 4., U3 HUX 6 4. ayAUTOPHBIX 3aHATUH, U 138 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 yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaH#e paboTbI

PexkomeHpyemasi IuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3gen 1. CTPyKTypbI JaHHBIX U CTPYKTYPhI XpaHeHHs. JIMHelHbIe CTPYKTYPhI AaHHBIX.

V3yueHue ripefyCMOTPEHHBIX
MPOTrpaMMO JUJaKTUUeCKUX eQUHUL] TI0
pPeKOMeHIyeMOU JiTeparype

T. H. BapdonomeeBa. . CTPyKTyphbl J@aHHBIX U
OCHOBHBIE a/ITOPUTMBI MX 00paboTku: Mockga:
®nuHTa, 2017 (1.1)

H. Buprt. . Anroputmsl ¥ CTPYKTYPBI JaHHbIX: M.:
Mup, 1989 (1.1-1.7)

A. B. Axo, 1. Xontkpodr, [. 1. YneMmaH. .
CTpyKTypHbI JaHHBIX ¥ anroputmel: M.: Bunesmc,
2000 (4.1-4.4)

26

Wroro no pa3geny 1

26

Pa3pen 2. JIuHelHbIe CTPYKTYPHI AAHHBIX.

BeinosiHeHue nepBOro 3aiaHust
JoMalHero 3agaHus Nel

N3yuenue ripeycCMOTPEHHBIX
MPOTPamMMO¥ TUAAKTUYEeCKUX eTUHUI] 110
PeKOMeHyeMOoM JIuTepaType

P. JI. Kpys. . CTpyKTypBbI JaHHBIX U
npoeKThpoBaHue riporpamm: M.: BUHOM.
Jlaboparopus 3HaHwMi, 2008 (3-6)

. 3. Kuyr. . UckyccTBO niporpaMMypoBaHus: M.
Bunbsamc, 2001 (1.1 m. 2.1, 2.2)

JI. A. ITaBnos, H. B. Ilepsosa. . CTpyKTypsl U
anropuT™bl 00paboTku gaHHbIX: CaHKT-IleTepOypr:
Jlans, 2021 (2.1-2.4)

C. A. AnanaceBuy. . CTPyKTypbI ¥ a/ITOPUTMBI
00paboTKu laHHBIX. JIMHelHble CTPYKTYphl: CaHKT-
IMetepbypr: Jlaunb, 2022 (3)

T. H. BapdonomeeBa. . CTPyKTyphbI J@HHBIX 1
OCHOBHBIE a/ITOPUTMBI MX 00paboTku: Mockga:
®unTa, 2017 (2.2, 3.1-3.4)

T. KopmeH, Y. JletizepcoH, P. PuBecT. . AMTOPHUTMBI:
MOCTpoeHre U aHanu3: M.: MITHMO, 2000 (11.1-
11.3)

H. Buprt. . AlropuT™Bl ¥ CTPYKTYPBI JaHHbIX: M.:
Mup, 1989 (4.1-4.3)

A. B. Axo, [I. Xontkpodr, 1. 1. YnbmaH. .
CTpyKTyphbI JaHHbIX U anropuTMel: M.: Bunbsmc,
2000 (2)

15

15

Wtoro no pa3neny 2

30

Pazpgen 3.

HenwnHeliHbIe CTPYKTYPbI JaHHBIX.

V3yueHue MpeslyCMOTPEHHBIX
MPOrpaMMOoi JUaKTUUeCKUX eAUHUL] TI0
peKOMeHJyeMOM JiuTeparype

BrinonHeHue 3aaHuii 2-4 1omalliHero
3aziaHus Nel

A. B. Axo, [I. Xontkpoodt, . [I. YneMmaH. .
CTpyKTypHbI JaHHBIX ¥ anroputMel: M.: Bunesmc,
2000 (3,6, 7)

H. Buprt. . AropuT™BI ¥ CTPYKTYPBI JaHHbIX: M.:
Mup, 1989 (4.4)

P. JI. Kpys. . CTpyKTyphb! JaHHBIX U

12

20

21
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rpoektrpoBanue nporpamm: M.: BUHOM.
Jlaboparopus 3HaHui, 2008 (10, 12)

T. H. BapdonomeeBa. . CTPyKTyphbl J@HHBIX 1
OCHOBHBIE a/ITOPUTMBI MX 00paboTku: Mockga:
®unTa, 2017 (3.5, 3.6)

JI. A. Tlarnog, H. B. IlepBoBa. . CTPyKTyphI U
anropuT™MbI 00paboTKK faHHbIX: CaHKT-ITeTepOypr:
Jlans, 2021 (2.5, 3, 6)

T. KopmeH, Y. JlelizepcoH, P. PuBecT. . AITOPUTMBL:
rocTpoeHuve u aHanus: M.: MIITHMO, 2000 (5.4,
5.5, 23-26)

JI. A. Tlarnog, H. B. ITepBoBa. . CTPyKTyphI U
anropuT™Mbl 00paboTku AanHeIx: CIT0.: JIaHs, 2021
(2.5, 3,6)

. 3. Kuyr. . ckyccTBO niporpamMmypoBasus: M.:

Bunbsamc, 2001 (1.1 1. 2.3, 2.4)

Wroro no pasgeny 3

41

Pa3pen 4.

AropuTMBI COPTHPOBKH H MOUCKA.

BrinonHenue goMariiiHero 3agaHusi Ne2

. 3. Kuyr. . IckyccTBO nnporpaMmMypoBaHust: M.
Bunbsamc, 2001 (1.3)
A. B. Axo, [I. Xontkpodr, 1. 1. YnbmaH. .
CTpyKTyphbI JaHHBIX ¥ anroputMel: M.: Bunbsamc,
2000 (8-10)

N3yuenue ripefyCMOTpPEHHBIX

MPOTPamMMOi TUAAKTHYEeCKUX eJUHUI] 110

peKOMeHAyeMOU uTepaType

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

T. Kopmen, Y. JletizepcoH, P. PuBecT. . AITOPUTMBI:
MocTpoeHre U aHaaus: M.: MITHMO, 2000 (2-4, 7-
9, 12-14, 19)

C. A. Ananacesuu. . CTPyKTypbl U a/ITOPUTMBI
00paboTku AaHHbIX. JIMHelHbIe CTPYKTYpbl: CaHKT-
IetepOypr: Jlaub, 2022 (2)

JI. A. Tlarnos, H. B. IlepBoBa. . CTPyKTyphI U
anropuT™Mbl 00paboTku AaHHbIx: CIT0.: JIaHs, 2021
(1,4,5)

JI. A. ITaBnos, H. B. Ilepsosa. . CTpyKTypsl U
anropuT™bl 00paboTku gaHHbIX: CaHKT-IleTepOypr:

Jlans, 2021 (1, 4, 5)

21

20

Urtoro no pasgeny 4

41

13
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
CTPYKTYPbI 1 OPTAHU3ALIA JAHHBIX

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

* TECT;
e JOMalIlIHee 3a/aHue;
* 3K3aMeH.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

Tect

TecT mpoiizieH yCITelHo, eC/U JaHbl PaBUIbHBIE OTBETHI He MeHee, ueM Ha 60% BOITPOCOB.
Tect Nel comepxut 8 BonpocoB (ripoxoziHow 6asn 4,8), Tect Ne2 - 11 BorpocoB (mpoxoaHoi 6ann 6,6), Tect
Ne3 - 16 Borpocos (ripoxozHoM bast 9,6)

JomalHee 3aaHue
KpuTepuu OLIeHKH JJOMAITHUAX 3a/IaHUH, a TaKKe 111abJI0HbI 0TYETOB TI0 HUM MPUBE/IEHB] Ha CTPAHUIIe
kypca B SMIOC Moodle

JK3aMeH

II71st O/TyYeHust OIIEHKH "XOPOIIO" /IO/KHBI OBITh BLIMOTHEHBI HAMOJIOBUHY 00a JOMAITHKUX 33/]aHus, a
TaK)Ke yCIIeLIHO MPOKJeHO UTOTOBOe TeCTUPOBaHUE.
IT71st TOJTyYeHUsT OLIeHKH "OTJIMUHO" IO/DKHBI ObITH TIOTHOCTHEO BHIMIO/THEHBI 00a JIOMAIITHUX 33/IaHUs], @ TAKXe
YCTIeIHO MPOMIeHO UTOTOBOe TeCTHPOBaHUe.
VToroeeiii TecT copep>xut 30 Bonpocos (poxogHoi 6amt 18).
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
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Paspen 1. CTPpyKTyphI JaHHBIX U
2 3 |cTpyKTypsl XpaHeHus. JIuHelHbIe 27 1 1 0 26 20 | 20 Tect
CTPYKTYPbI JaHHBIX.
Pa3pen 2. JIuHeliHbIe CTPYKTYPbI Tecr,
2 | 3 ACT 2 PyKTYyP 310 1| 1 0 | 30 | 20| 20 |domaumee
JaHHbIX.
3ajjaHue
o Jomarnee
2 3 Pazpgen 3. HetuHellHbIe CTPYKTYPbI 42 1 1 0 41 30 | 30 | sapanwe,
JaHHbIX.
Tect
Paspen 4. AnropuT™Mbl COPTHPOBKH U Tecr,
2 3 ACT 2. P pTHp 44 3 1 2 41 30 | 30 |JomaiiHee
nouckKa.
3ajaHue
Bcero 3a 3 cemectp 144 | 6 4 2 138 | 100 | 100
Bcero mo AuCIUILIHHE 144 | 6 4 2 138 | 100 | 100
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OneHouHnble MatepuaJsl 0o guciunaude CTPYKTYPBI 1 OPTAHU3AIIVIA JAHHBIX

OIIK-6 - CnocobeH pazpabambieamb a/120pummbl U NPOPAMMbl, NPU20OHBIe 0/181 NPAKIMUYECKO20
ucno/a1b308aHusl, NpuUMeHsIMb 0CHO8bI UH(OPMAMUKU U NPOZPAMMUPOSAHUS K NPOEKMUPOBAHUIO,
KOHCMPyUpoeaHuio U mecmupoeaHuio npozpammHbIX NPooyKImoe

Ne 1

Ne 2

Ne 3

[TpouuTaiiTe TEKCT U 3alUILIKTEe Pa3BePHYTHI 000CHOBAHHBIN OTBET

BbI paboTaeTe B By3e, KOTODBIM PeIIW/I BHEJPUTh HOBYIO CHCTEMY [IjIsi OPraHy3al[iu yue6HOTo
riporjecca. B 3Toit cucremMe peKTopy MOJAUMHSIIOTCS [[Ba IPOPEKTOPA, Ka>KAOMY TIPOPEKTOPY
TIOJUMHSIIOTCS 110 /IBa /leKaHa (PaKy/IbTeTOB, KaXK/[OMY JeKaHy MOJUMHSIOTCS TI0 IBa TIPero/aBareJis,
Ka)X/[bIi TperiofiaBaTesib MOKET UMeTh 110 [[Ba aCCUCTEHTa, a K&Kl aCCUCTeHT MOYKET UMeTh 110 JjBa
yUeHHKa.

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

s pacuéma npu Heobxo0umocmu noab3ylimecb apugmemuueckumu onepayusmu +, —, /, * u A ona
8038e0eHUs 8 cmeneHb, d Makdice CKOOKamu.

[TpouuTaiiTe TEKCT U YCTaHOBUTE MOC/IEA0BaTebHOCTD
¥3en GuHapHOTO fiepeBa Ha si3bike CH 00BSIBIEH CIeAYIONIAM 00pa3oM:

struct node
{
DataType data;
struct node * left, * rigth;
}
VYKa3aresnb Ha KOpHEBOM y3es: struct node * tree;

Cdopmupyiite hyHKIHIO TIpAMOro 00Xo/1a IepeBa, BOCCTAHOBUB MTPABU/IBLHYIO TI0C/Ie/[0BATE/TILHOCTD
TIPOITYIIIeHHBIX OTIepaTOPOB:

void preorder (struct node * pnode)

{

1. f (pnode->data); /*0deticmeus Ha0 daHHbLMU*/
2. preorder (phone -> left);

3. if (pnode == NULL) return;

4. preorder (phone -> right);

HquHTaﬁTe TEKCT U YCTAHOBUTE MMOC/TI€A0BATE/IbHOCTD
NmeeTcs onucanue Ha s3bike Cu y3J/1a OJHOCBSA3HOI'O JIMHEeMHOTO CIIHCKA

typedef struct node
{
DataType data;

struct node * next;
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} node;

CdopmupyiiTe peKypCcHBHYIO (DYHKIIHIO TIOMCKA MTOC/IeJHETO 37ieMeHTa CIHMCKa, BOCCTaHOBUTE
TPaBWIBHYIO TTOC/IeI0BATEIbHOCTh TIPOMYIIeHHBIX OMepaTopoB:

node * find_last (node *item)

{

1. return item;

2. if (item == NULL ||

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

Ne 4 TIpouuTaiiTe TeKCT, BeIOepUTe MPAaBU/IbHBIN OTBET U 3aMMIIMTE apryMeHThl, 000CHOBBIBAIOLIME BEIOOD
oTBeTa

Kakas cTpykTypa xpaHeHust HauMeHee 3¢ ¢deKTrBHA [jis IPOrPaMMHUPOBaHUs [ieka?

1. OgHOCBSA3HBIN TMHENHBIA CITMCOK
2. [1ByCBSI3HBIN TMHEUHBINA CIIMCOK
3. OHOMepHEII MacCUB

4. J1ByCBSI3HBIN CITUCOK MaCCHUBOB

Ne 5 TIIpouuTaiiTe TeKCT, BbIOEpHTE MPaBU/IbHBIN OTBET U 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Hana dbyskuys Ha s3eike Cu. OmipeziesuTe CI0KHOCTD 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)

Ne 6 TIpounTaiiTe TeKCT, BeIOepUTe MPAaBUIbHBIN OTBET U 3aMMIIMTe apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Kakasi cTpyKTypa [JaHHBIX onuchiBaeTcst abbpesuarypoii FIFO?

1. ctek
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2. neK
3. ouepeb
4. maccuB

Ne 7 HpquTaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alMTUIIINUTE apPTYMEHTHI, OGOCHOBLIBBIOLL[I/IG B]:I60p
OTBETOB

ITpu 06xozte OMHAPHOTO ZiepeBa B MPSIMOM TOpsiiKe OblIa MoyueHa 1oc/ef0BaTeNbHOCTD Kiltouel 5-3-
1-2-4-7-6-8, a B cuMMeTpUYHOM - 1-2-3-4-5-6-7-8. Kakue yTBep)KzeHUs ClIpaBe/i/IMBLI [jjIs1 3TOrO
Zepesa?

1. BeicoTa fepeBa paBHa 4.

2. [lepeBo siB/IsieTCs ilepeBOM OMHAPHOTO TIOMCKa.

3. lepeRo siBAsieTCsA UleaabHO COaTaHCHPOBAaHHBIM.

4. [TepeBo sIBJISI@TCS TTUPaMUJON.

5. ¥Y35blI € ktouamu 1, 4, 6 1 8 HaXOATCS HA OJHOM YPOBHe.
6. [lepeBo sIB/seTCS IOYTH TOTHBIM.

Ne 8 TIpouwTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3aMMIIINTE apPTyMEHThI, 000CHOBBIBAIOII[HE BLIOOD
OTBETOB

NmeroTcs n ropozioB. HekoTopble U3 HUX COeJUHEHBI IBYCTOPOHHUMU JJ0OPOTaMy M3BeCTHOM JI/TUHBI.
Tpebyetcs onpe/ieNTh, B KAKOM M3 TOPOJOB KOMITAaHUK HY>KHO TIOCTPOUTE CKJ1a[l, YTOOBI 0CTaBKa
TOBApOB 0 TOPO/]aM OCYIIeCTBJIsIIaCh C HAMMEHBIITMMU TPAHCIIOPTHBIMU PACX0JaMU, €CJIA TOBaphI
pacripeiesistOTCS 10 TOPOAAaM PABHOMEPHO U JOPOXKHBIE YC/IOBUSI OJJUHAKOBBIE.

Kakue dAJITOPUTMBI U3 TIePpeUNC/I€EHHBIX MOXKHO MCII0/Ib30BaTh [JIA pelleHrsd ,[[aHHOﬁ 3&,[];8‘11/1?

1. Anroputm Kpackana
2. TTouck B TybuHy

3. AnropurMm ITpuma

4. Anroputm [efKcTpbl
5. AnroputMm ®noiizia

Ne 9 TIpouwuTaiiTe TEKCT, BRIOEPUTE MPABUIbHBIE OTBETHI M 3aMMIIMTE apPTYMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakwne u3 rnepeuyrc/ieHHbIX METOAO0B COPTUPOBKH OTHOCATCA K y']'[y‘—IH_IEHHI:IM?

1. BeicTpas cOpTUPOBKA

2. CopTUpOBKa NPSMbIM C/IUSTHUEM
3. [IupamupansHasi COpTUPOBKA

4. ITopa3psijHasi COpTHPOBKa

Ne 10 TTpounTaliTe TEKCT 1 3aIMIIUTE Pa3BEPHYThIM 000CHOBAHHBIN OTBET
Kakue orepaijiii MpUMeHUMBI K CTEKaM?

Ne 11 IIpounTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE
[MTocTaBbTe B COOTBETCTBUE aTOPUTMY 3a/jauy, KOTOPYIO OH pelllaerT.

ITounck
MHHHMa/IbHOr0

1. Anroputm ®noiia A, OCTOBHOTO
JiepeBa
B3BELLIEHHOT0
rpada
ITonck
KpaTryauiiero
MyTH U3 OHOMU

2. AnroputMm IefKcTphl b. BepuvHbI B
ocTajbHbIe BO
B3BellIeHHOM
rpacde

3. AnroputMm Kpackana B. Tlouck
KOMITOHEHT
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CBSI3HOCTH B
rpacde
ITouck
KpaT4auImx
IyTel Mexxay

I Bcemu napamu
BepILLUH BO
B3BelLLIEHHOM

rpacde

Ne 12 TIpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
[TocTaBbTe B COOTBETCTBHE YIYUILIEHHOMY a/IfTOPUTMY 06a30BbIi, yyullleHHeM KOTOPOTO OH SIB/ISIETCSL.

CopTtupoBKa
1. Copruposka Illenna A. pocTbiMU
BCTaBKaMu

CopTHpOBKa

2. BricTpas coptupoBKa B. ITy3bIPEKOM

CoptupoBka

3. [InpamuzanbHas COpTUPOBKa B. BLIGOPOM

CopTurpoBKa
I. GuHApHBIMU
BCTaBKaMH

ITK-94 - CnocobeH K ynpaeneHuto uHgopmayueti u 0aHHbIMU, NOUCKY UCMOYHUKO8 UH(popmayuu u
OaHHBIX, 80CNPUAMUIO, AHA/IU3Y, 3ANOMUHAHUIO U Nepedaye UHGoOpMayuu ¢ ucno;nb308aHueM yugppoebix
cpedcme, a maksice ¢ NOMOWbI0 A/120pUMMO8 npu padome ¢ NOAyYeHHbIMU U3 PA3/IUYHBIX UCIMOYHUKOB
OaHHbIMU C Ye/1bi0 3(pheKmueH020 ucnob308aHUA NOAyUeHHOL UHpopmayuu 0. pewleHus 3a0au

Ne 1 TIpouwTaiiTe TEKCT M 3alUILUTe pa3BePHYThI 000CHOBAHHBIN OTBET

ITporpaMMucTy TIOCTyTIM/IA 3a[jada — HaITKCaTh IPOTPaMMY, KOTOpast aHa/IM3UpyeT TPAHCTIOPTHEIE
TOTOKH U OTITUMHU3UPYeT MapIIPyThl MEXKIY Hace/leHHBIMU ITyHKTaMU /ISl reorpaduiecKux
vHpopMaMoHHBIX cucteM Poccun. OH yKe 3HaeT, UTo [ijisl pellieHust 3TOW 3a/iauil OyZeT UCIIONb30BaTh
MaTpHL{bl BeCOB HEOPUEHTUPOBAaHHBIX Ipad)0B, ¥ TIPUCTYITAI K pa3paboTKe 0CHOBHOTO aJITOPUTMa, Kak
HaYyaibCTBO COOOIINIIO, UTO /AJIs TECTUPOBaHMs Oyayleli MporpaMMbl eMy BhIZIETAIN CaMbIiA CTapbIid
KOMTIBIOTED C 0UeHb MajieHbKUM 00beMOM OTIepaTUBHOM TTaMSITH.

[TomoruTe MpOrpaMMHCTY BBIOpaTh Hanubosiee SKOHOMHYIO TI0 PaCX0AyeMOU MaMsTH CTPYKTYPY
XpaHeHUs [l BCeX Hace/leHHBIX TTYHKTOB Poccuy, Besib MX MOKeT ObITH Ooslee cTa ThICSY.

Ne 2 TIpouuTaiiTe TEKCT, BbIOEpHTE MPaBU/IbHBIN OTBET U 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

[pu BBIMOHEHUY KAKOTO YCIOBUSI METOJ, COPTUPOBKH SIB/ISIETCS YCTONUUBBIM?

1. Bcerga nosy4aeTcs yriopsifioueHHasi oC/e/i0BaTeIbHOCTh

2. OTHOCHTE/TEHOE PACIIOIOKEHE 3IEMEHTOB C PABHBIMU KJTFOUAMU He MeHSIeTCSI
3. HauasibHOE OTHOCHUTETbHOE PACTIO/IOXKeHHe 3/IeMeHTOB 6e3pa3iuyHo

4. OTHOCHUTE/TLHOE PaCIio/IOKEeHUE 37IEMEHTOB C PABHBIMU K/TFOUaMH U3MEHSETCS

Ne 3 TIpounTaiiTe TeKCT, BbIOEpHTe MPaBU/IBHBIN OTBET U 3allMIIUTe apryMeHThbI, 000CHOBBIBAIOLIHE BEIOOD
OTBeTa

N3BecTHa MaTpuila KpaTYaMiliuX MyTek 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
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G 103 74 139172347 2820

Uemy paBseH ero guametp?

1. 347
2.148
3.29

4.282

Ne 4 TIpouuTaiiTe TEKCT, BbIOEpHTE MPaBU/IbHBIN OTBET M 3allMILIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

¥3en crivcka Ha s3bike CH 00BSIB/IEH CJIeTYIOIIMM 00pa3oM:

struct node
{

long a;

struct node *next;
k

ITepemeHHas first cofep>KuT aJjpec repBoro 37eMeHTa crrcka. UTo ornpe/esnseTcs B IPUBeJeHHOM HIDKe
(hparmeHTe POrpaMMBbI?

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

1. Huuero

2. KonnuecTBO 3/1eMEHTOB CITMCKa

3. KonmuecTBo 3/1eMeHTOB CIHUCKa, B KOTOPBIX YKa3aresb Ha ciiefytoljee 38eHO He NULL
4. CymMa TepBOro U rnoc/jieHero 3ieMeHTOB

Ne 5 TIpouuTaiiTe TEKCT, BEIOEpPUTE NTPABUIbHBIE OTBETHI M 3alMIIINTE apPTYMEHThI, 000CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakue YTBepXAeHUA CIIpaBel/IMBbI OTHOCUTE/IbHO TeEPMUWHAJIbBHBIX BEPILWH 6I/IHapHOI‘O ,qepeBa?

1. TepMuHaIbHas! BepIIMHA MOKET UMETh HECKOJIbKO PofuTeneit

2. TepMyHa/bHbIe BePLIMHBI Ha3bIBAKOTCS TUCTBIMU

3. O6paboTka fepeBbeB BCeraa HAUMHAETCs C TePMUHA/TBHBIX BepILUH
4. TepMUHaAbHBIE BepIIMHBI HE UMEIOT TOTOMKOB

5. [lepeBo B 0011jeM c/iy4yae UMeeT MHOXKeCTBO TePMUHA/IbHBIX BEPILIMH

Ne 6 TIpouwTaiiTe TEKCT, BEIOEPUTE MPABU/IbHBIE OTBETHI M 3alMIIINTE apPTYMEHThI, 000 CHOBBIBAIOII[He BLIOOD
OTBETOB

Kakue u3 Nnepeuyrc/IeHHbBIX METOAO0B COPTUPOBKU ABJIAKOTCA YCTOIZHHBBIMH?

1. BeicTpas copTUPOBKa

2. Ilopa3psaHas COpTUPOBKa

3. Coptuposka lllenna

4. CopTUpPOBKa TPSIMbIM CTUSTHUEM
5. TimSort

Ne 7 TIpouwuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3alMIIINTE apPTYMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakue npeumyliijecTBa UMeIOT ABYCBSI3HbIE JIMHEHHbIe CITUCKWA B CPABHEHUU C OJ[HOCBSI3HBIMU
CITUCKaMU?

1. TIpocToii epexo/; OT TEKYIIETO 1eMeHTa K JTF0b60My U3 IByX cocesieit

2. MeHb111Me 3aTparkl NaMATH

3. Bo3MO)XHOCTh MPOX0/ia ¥ TIOMCKA KaK B MPSIMOM, TaK U B 00paTHOM HarlpaB/IeHHUSIX
4. MeHblilee KOJTMUECTBO Orepariuii 1py A00aBIeHUH U yaIeHUH 3/1EMEHTOR
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Ne 8

Ne 9

ITpounTaiiTe TEKCT U 3aMUIINTe Pa3BePHYThIM 000CHOBAHHKIN OTBET
Curtyanus

B nonuknvHuKe Bpau BefeT IpHeM. Y Hero eCTh MaljMeHThl, KOTOpble IPUXOZST IO 3ariCH K
oTipe/ie/IeHHOMY BPeMeHH, a TakKe MalveHThl, TpHLe/ e Oe3 peBapuTebHOMN 3aMicy, KOTOPbIe
TIPOXOZAT B TIOPsi/IKe JKUBOI ouepeay. Bpau nMpyHMMaeT 3amicaHHbIX NalleHTOB B YKa3aHHOe B TaJ0He
BpeMs], eC/IM TaKOH IMal[ieHT TofollIe/ paHblile Ha3HaUeHHOTO BpeMeHH, OH OXKH/JaeT rpreMa BMecTe CO
BcemH. JIt000# 13 MALMEHTOB, YCTaB XK/IATh IPUEMa, B JIFOO0 MOMEHT BpeMEHH MOXKET MTOKUHYTh
MOJTMK/IMHYKY. Ha npuieM ofjHOTO maijieHTa Bpady OTBOAUTCS (PMKCUPOBAHHOE BpeMsI

Bomnpoc

Kakas cTpyKTypa AaHHBIX TIOfOWAET /1711 MOZAeIMPOBaHKs OOILHOCTH MALMEeHTOB, >KeJIaroLMX 0NacTh
Ha rpuem?

HquHTaﬁTE TeKCT U YCTAaHOBUTE COOTBETCTBUE

[TocTaBbTe B COOTBETCTBUE CUTYAL[MU B KPaCHO-UepHOM JiepeBe I0C/ie BCTaBKM y3/1a AeUCcTBUS 10
0anaHCHPOBKe, KOTOPbIE HY>KHO BBITIOJTHUTh

HUYero
1. OTeL| KpaCHbIW, Asi/is YepHBbII A. nenaTh He
Hazio

OTel] YepHBIM
MepeKpacyuTh

AAAI0

TIOBEPHYTH,
3aTeM

3. oTeL| KPaCHbIH, /s KpaCHbIN B. nepekpacurs
oTLa U
Opara
nepekpacuTh

I. orua, gaaro
U fiefa

Ne 10 TIpouuTaiiTe TEKCT ¥ yCTaHOBUTE COOTBETCTBUE

'Z[J'IH Ka)K,E[OI‘/ll CTPYKTYPBI JdHHBIX BbI6epI/ITe KO/IN4eCTBO OHpe,E[enéHHbIX AJ1d Hee OCHOBHBIX onepaLu/n‘/'I.

1. ek ¢ orpaHu4yeHHbIM BXO[OM A.5
Hex b. 3

3. Ouepenb B. 2
I 4

Ne 11 TpounTaiiTe TEKCT ¥ YCTAaHOBUTE TIOC/IeJOBAaTeTHHOCTD

Nmeetcs omvcanue Ha si3bike CH y3/1a OIHOCBSI3HOTO JIMHEMHOTO CITHCKA:
typedef struct node
{
DataType data;
struct node * next;
} node;

CdopmupyiiTe QyHKUMIO yhaneHys [IOC/IeHEro 37ieMeHTa OfHOCBS3HOTO CITMCKA, BOCCTAHOBUB
TMPaBWIBHYO MOC/Ie/I0BATEILHOCTD ONepPaToOpOB:

void delete_list (node * head)

{
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while (temp)
{

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

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

Ne 12 TIpouMTaiiTe TEKCT U YCTaHOBUTE IOC/AE[0BaTeTbHOCTD
Vmeetcs onvicanve Ha si3pike Cu GyHKIOMM 100aB/ieHrs y3/1a B HAUasao 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;

}

BoccraHoBuTe NpaBWIBHYIO 110C/IEJ0BAaTeIbHOCTE MPOTYIIeHHBIX OMepaTopoB:
1. list.head->prev = temp;
2. temp->prev = NULL;

3. temp->data = x;
4. list.tail = temp;
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