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PABOYAS ITIPOTPAMMA YYEBHOU JUCOUILINHBI
«AJITOPUTMBI U CTPYKTYPbI JAHHBIX»

Hanpapnenue moarorosku: 09.03.04 IlporpamMHas HH)XEHEpHs
ITpoduns noaroToBKy: IIporpamMmHas HH)XeHepHsI
Ob6pazoBatenbHas porpamMma: OakaaBpHar

Kpanuduxarms: aKaJieMu4eckuii 6akanaBprar
®opma obydeHus: OYHas, OYHO-3a04Hasl, 3209Has B TOM

YHUCJIE C YCKOPEHHBIM CPOKOM 00YUEeHUsI

Honenk 2020




YTBEPXKJIAIO:
JexaH (axynpTeTa MaTEMaTHKU

OHHBIX TEXHOJIOTHI

U. A. MouceeHko

IIporpamMma y4eGHOM AMCIMILIMHBI «AJNOPUTMBI M CTPYKTYPBI JaHHBIX» COCTABIICHA Ha
oCHOBaHHH | 0CYIapCTBEHHOTO 00pPA30BATENBHOTO CTaHIApTa BBICIIETO MNPO(ECCHOHATBHOTO
o6pasosanuss (TOC BIIO) [omemxoit Hapommoit Pecry6uku (IHP) mo HampaBJIEHHIO
noarorosku 09.03.04 TIporpaMmHasi MH)XEHepHs, yTBEPXIEHHOTO NpHKa3oM MuHHCTEpCTBA
obpazopanus 1 Hayku JTHP oT 21 smBaps 2016 r. Ne 33;

[Topsimka opraHusauud y4eGHOro mpolecca B 00pa3oBaTe/lbHBIX OPraHM3alMAX BBICLIETO
npodeccronansioro obpasoanms [Jlonenkodt Haponmuoit PecryOGmuku, —yTBEPHKIEHHOTO
npukasoM MunucTepeTBa oGpasoBanus 1 Hayku JIHP Ne 1171 ot «10» Hos16ps 2017 r.;
y4eGHOro IUIaHa M OCHOBHOH 0GpasoBATeNbHON MPOrpaMMBbI BBICIIETO MPO(ECCHOHATBHOTO
obpaszoBanms Hanpasinerus moarorosku 09.03.04 IIporpaMmHuas HHKEHEPHS, pa3paboTaHHBIX B
I'OY BIIO «JloHenkuit HAMOHAIBHEINA YHUBEPCUTETY.

PazpaboTruuku:
Crapuumii mpenojaBareib H.K. Tunox

IIporpamMma y4eOHOH NUCUMIUIMHBI yTBEPKICHA Ha 3acefaHMH Kadeapsl MPUKIAIHOH
MEXAHWKH U KOMITBIOTEPHBIX TEXHOJIOTHI

Ipotokon Ne 11 ot «02» anpesst 2020 T. @
3aBemyromuii Kadenpoi \,x{}ﬁ A.C. Tonbres

IIporpamma y4eGHON JUCLMIUIMHEL O0Z00peHa y4eOHO-METOAUYECKOH KOMHCCHEH
(axypTeTa MaTEMATHKH M HHPOPMAITMOHHBIX TEXHOJIOTHH
IMporoxon Ne 8 ot «15» anpens 2020 r.

IMpencenarens yueOHO-METOMIECKOM -
KomuccHH haKyIbTeTa JLU. CensixoBa




3
1. OBJIACTb IPUMEHEHUSA 1 MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLTECCE

YyeOHass AUCHUIIINHA «ANTOPUTMBI M CTPYKTYPBl JIaHHBIX» OTHOCHUTCS K IHKIY
[TpodeccrnoHambHOM MOATOTOBKH, BapuUaTHUBHAs 4yacTh. CojepkaHWE IUCIMILUIMHBI OCHOBAaHO Ha
JTUCITUTINHAX «TH(POPMATHKA», «IHCKPETHAs MaTeMaTHKa», «MaTeMaTHU4ecKasl JIOTUKAa U TEOpHs
AITOPUTMOB», «IIPOIPAMMHUPOBAHHUEY», «OO0BEKTHO-OPUEHTUPOBAHHOE IIPOrPaMMHUPOBAHUE» U
dbopMUpPYEeT OCHOBY JUIsi OCBOCHHS  JUCHUIUIMHBI  «KOHCTPYHPOBAHHE IMPOTPAMMHOTO
obecreyeHus ».

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yueOHou OUCYUNTIUH DL

Hanpasnenue noarotoBku 09.03.04 IIporpammHasi HH)KEHEPHsI
ITpodwib [IporpammHast nHKEHEpUs
OG6pa3zoBareabpHas mporpamma bakanaspuar
Kpanuduxanms AkazneMuyeckuil 6akanaBp
KosmgecTBo conepkaTeIbHBIX MOTyJICH 5
Jucnunnuza 6a30Boi / BapuaTUBHOM YacTH .
0Bpa30BaTEbHOM TIPOrpaMMbI JucuumnivHia BapuaTuBHON 4acTu
®opmel kouTpost (MK, sk3ameH, 3a4er) MOJYJIbHBIN KOHTPOJIb, 3a4ET
ouHas popma 3aoyHas hopma
Mokasatemnt 00y4eHus 00y4YeHHS
HOpMaT. YCKOP. HOpMaT. YCKOP.
CPOK CPOK CpOK CPOK
KonndecTBo 3a4€THBIX eAMHUIL (KPEIUTOB) 4 4 4 —
I'on moaroToBku 2 1 2 —
Cemectp 3 1 — —
KonnuecTtBo yacos 144 144 144 —
- JICKITMOHHBIX 36 36 8 —
- IPAKTUYECKNX, CEMHHAPCKUX — — — —
- TaOOPATOPHBIX 18 18 4 —
- CAaMOCTOSTEJIbHOM paboTHI 90 144 132 —
B T.4. HHJMBHIyaJbHOE 3a/IaHUE — — - -
HenenbHOE KOIMYECTBO YacoB, 8 8 - -
B T.4. ayJUTOPHBIX 3 3 — —

3.  OINHUCAHHME JUCHUIIJIMHBI

Heau u 3axaun

Ilens:

e 3yuenue Hanbosee pacpOCTPAHEHHBIX CTPYKTYP JAHHBIX U aITOPUTMOB UX 00pabOTKU;

e llI3yuyeHune METO0B IOCTPOEHHUS U aHAJIN3A aJITOPUTMOB.

3aoauu:

e (opmupoBaHUE ANTOPUTMHUYECKON U HHOOPMALIMOHHON KYJIbTYpPHI CTYJEHTOB;

e OBJAJICHUE TEXHUKOHN MOCTPOEHUS U aHAJIN3a AJITOPUTMOB;

® pa3BUTHE y CTYJIEHTOB JIOTHYECKOTO U aHATUTUYECKOTO MBIIIICHUS;

e (opmupoBaHHE MPAKTUYECKUX HABBIKOB IMPOrpaMMHON peanus3aluu abCTpakTHBIE
CTPYKTYpbI JaHHBIX U aJlTOPUTMOB.



4

TpeGoBanus K pe3yabTaTaM OCBOEHHMS JUCHMILIMHBI. [Iporecc M3y4eHHs IUCIUTUTHMHBI
«ANTOPUTMBI U CTPYKTYpPHl IaHHBIX» HampaBieH Ha (OPMUPOBAHHUE BJIEMEHTOB CIEAYIOUINX
komrereHmii B coorBerctBuu ¢ ['OC BIIO JIHP mo nampaBnenuro moarotoBku 09.03.04
[IporpaMMHass ~ WH)XKEHEpUsT W OCHOBHOM  00pa3oBaTENbHONM  MPOTrpaMMbl  BBICIIETO
npodeccnoHanbHOTO 00pa3oBanus HanpasieHus moarotoBku 09.03.04 IIporpammHas MHXEHEPHUS
(ITIpodune: [IporpaMMHast HHKEHEPHUS):

a) oowexynomypnuix (OK):

e OK-7 — ciocoOHOCTH K CAMOOPraHU3aluU U CaMOOOPa30BAHHUIO;

0) oowenpogheccuonanvuvix (OIIK):

e OIIK-1 — BnaneHue OCHOBHBIMU KOHLEHIUSMH, MPHUHILIUIIAMHU, TEOPUSMHU U (aKTamu,
CBSI3aHHBIMU C HH(POPMATUKOM;

e OIIK-3 — cHnocoOHOCTh MPUMEHATh 3HAHUS M YMEHUA U3 HMHPOPMATHKU U
MPOrpaMMHUPOBAHUS K TMPOEKTUPOBAHUIO, KOHCTPYUPOBAHUIO W TECTUPOBAHUIO TPOTPAMMHBIX
MIPOJIYKTOB;

8) npogheccuonanwvnuvix (IIK):
NMPOU3BOICTBEHHO-TEXHOJIOTHYECKAS 1eITeJIbHOCTD:
e J[IK-1 — TrOTOBHOCTb MPHUMEHSTh OCHOBHBIE METOJbl M HWHCTPYMEHTHI pPa3pabOTKH
MIPOrPaMMHOTO OOECTIeUeHUs;
HAYYHO-HCCJIeI0BATEIbCKAS eI TeIbHOCTh:
e J[IK-12 — cnocobHOCTh, K (QopMalv3allid B CBOEU MPeAMETHOH o0mactu ¢ yué€rom
OTpaHUYEHUI UCTIONb3yEeMbIX METOJIOB UCCIIEAOBAHNUS;
e J[IK-13 — TOTOBHOCTh K HCIIOJIb30BAHHIO METOJIOB W HWHCTPYMEHTAIBHBIX CPEJICTB
UCCIEeIOBaHMs 00BbEKTOB MPO(ecCHOHANBHOM 1eATeNbHOCTH;
aHAJINTHYeCKAas esITeTbHOCTh:
e [IK-16 — cnocoOHOCTH (OopMaAIU30BATh MPEAMETHYIO 00JIaCTh MPOrPAMMHOTO MPOEKTa U
pazpaboTarh crienuduKanuu Juis KOMIIOHEHTOB IPOrPaMMHOTO MPOJIYKTA;
e [IK-18 — criocoOHOCTh TOTOBUTH KOMMEPYECKHUE MPEJIOKCHUS C BAPHAHTAMU PEIICHHUS;
NPOEKTHAS eI TeJIbHOCTD:
e [IK-20 — ciocoOHOCTh OIEHUBATh BPEMEHHYIO M éMKOCTHYIO CIIOKHOCTH IPOTPAMMHOTO
obecneucHuUs;
e J[IK-21 — BnajcHWE HAaBBIKAMH UTCHHUS, TOHWMAaHUsS W BBIJCIICHUS TJIABHOU WICH
MPOYUTAHHOTO UCXOHOTO KOJIa, JOKYMEHTAIIHH.

B pe3yjbTare u3yucHust yqeﬁﬂoﬁ JUCHHUIIMHBI CTYACHT JO0JIZKEH

3namo:
e OCHOBHBIE IJIMHEHHBIE CTPYKTYpPHl JaHHBIX, UX JTOCTOMHCTBA, HEIOCTaTKH U cdepsl
MIPUMEHEHUS;

e JIpeBOBHIHBIE CTPYKTYPHI IaHHBIX;

e  (OCHOBHBIE AITOPUTMBI COPTUPOBKH U TOUCKA;

e Meroabl paboThI CO CTPOKAMU;

e MerTo/1bI TOCTPOEHUS U aHAIN3a AITOPUTMOB.

Ymemes:

e Pa3zpabaTbiBaTh KJ1acChl aOCTPAKTHBIX CTPYKTYP AAHHBIX;

e [IporpamMupoBaTh OCHOBHBIE AJITOPUTMBI COPTUPOBKH U ITOMCKA;

e  OcyIecTBIATh aHAIU3 CI0KHOCTU UTEPATUBHBIX U PEKYPCUBHBIX aJITOPUTMOB;

e B kxoHTekcTe MOCTaBICHHON 3aJlayl OLIEHWBATh MOTPEOHBIE PECYPCHl BBIUHUCIUTENBHOM
TEXHUKHU (HEOOXOIUMBII 00bEM MaMATH KOMIBIOTEPA U BPEMsI BHIITOJIHEHUSI TPOTPaMMBI);

e B KOHTEKCTe MOCTaBICHHOH 3ajaun BBIOMpaTh Haumbosaee 3((HEeKTUBHBIE CTPYKTYpPHI
JTAHHBIX U aJITOPUTMBI UX 00pabOTKH.



Baaoemuw:

® HaBbIKaMHU IMOCTPOCHUA N aHAJIM3a aJIrTOPUTMOB

® HaBBIKAMH BBIOOPA U MPAKTUUYECKOTO UCIOIB30BAHUSA APPEKTUBHBIX CTPYKTYp JaHHBIX.

4.  COIEPXAHMUE JUCHUIIVIMHBI 1 ®OPMbI OPTAHU3ALIMUA YYEBHOI'O

MPOLIECCA

IMopsinkoBbIi
HOMep U TeMa

Kp aTKO€ COACPKAHUEC TEMbBI

Conep:kareJibHBIIA MOAYJIb 1
«MaTemMaTH4YeCKHe MeTO/Ibl AaHAJIHU3A CJI0KHOCTH aJITOPUTMOB)

3anaun pazpabotku u ananuza ACJ[. Moaens RAM-mMarmmabl

ACHMIITOTHYECKHE 0003HaUYCHHS. AHAIN3 CIIOKHOCTH HUTCPATHBHBIX AJITOPUTMOB

Pemienne pekyppeHTHBIX COOTHOLLICHUI. AHAJIN3 CIIO)KHOCTH AJITOPUTMOB

HeKOTopHe CBCACHUA U3 TCOPUU BepOHTHOCTCfI H TCOPHUU YUCCIT

gl bl wW|IDN|BF

[lonstue o BCPOATHOCTHOM aHAJIMU3C aJITOPUTMOB. HpI/IMCp aHalJli3a

CoaepxarejbHBIH MOIYJIb 2
«/IMHelHbIe CTPYKTYPBI JAHHBIX)

CTp}’KTypr JaHHbIX Ha OCHOBC MHACKCHUPOBAHHOI'O MaCCHBA

HOCTpOCHI/IC JIMHEMHBIX CTPYKTYPp Ha OCHOBC yKasaTeneﬁ

AHaIU3 CII0)KHOCTH ONEpaluid HaJl TUHEHHBIMU CTPYKTypaMu

©O© |00 [N |

OOBEeKTHO-OPUEHTHPOBAHHBIE TPUHIIUIIBI pa3paboTku. bubmmorexa STL

Conep:xareJbHbIA MOAYJIb 3
«AJITOPUTMBI COPTHPOBKH»

10

O630p MCTOHAOB COPTUPOBKH, OCHOBAHHBIX Ha ITOIIAPHOM CPaBHCHUU 3JICMCHTOB

11

AHAIN3 CI0KHOCTH METOH0B COPTHUPOBKHU, OCHOBAHHBIX Ha IMMOIMMAPHOM CPABHCHUN

12

Teopema 06 3 pexTuBHOCTH. COpTHPOBKA 32 IMHEHHOE BpEMs

13

AHaIIn3 CI0XKHOCTH COPTUPOBKHU CBA3HBIX CIIMCKOB

Coaep:xatejbHbINH MOYJIb 4
«HesmHelHBbIE CTPYKTYPHI JaHHBIX)

14

X en1-rabsnibl. MeTo bl XeMPOBaHUS U METO/Ibl pa3pelleHns KOUIN3HM

15

J[BouuHBIE epeBhs Moucka. OCHOBHBIE OTIEPAIIMK HAJl AJIEMEHTaMU JIepeBa

16

MeToapl OaTaHCHPOBKH IBOUYHBIX JIEPEBHEB

CoaepikarebHBIH MOAYJIb 5
«AJTOPUTMBI MOMCKA MOACTPOK

17

[TocTanoBKa 3a1a4u ¥ aHAJU3 HAUBHOTO anroput™a. Ainroputm Pabuna-Kapra

18

ABTOMaTHbBIE METO/IbI TOMCK NOACTPOK. Anroput™m Kuyra-Moppuca-Ilparra




TemaTnueckuii miian

Conep:kareabHblii MOTYJIb 1
«MaTeMaTH4ecKHe METO/Ibl AaHAJIH3A CJI0KHOCTH AJTOPUTMOBY

KoauuecTBo yacoB

Ounas popma o0yuyenust

3aounas popma 00yueHuUs1

HopmatuBHbIi cpok 00y4ueHunst

YckopeHHBIIi cpok 00yyeHUs1

HopmatuBHbIi cpok 00yueHust

YckopeHHbIii cpok

o0yueHust
Ha3zpanus
COMepIKATETBHBIX MOLY.TEH B T.4. B T.4. B T.4. B T.4.
U TeM ol o g 3 ol o 3 = ol w % 2 o| & F
1NN ERERE - 1EE
= = 5| & | E« B| S = 5| & Eao 2| S = | 8| & x| E| S| =985
) = Q| o PH S| @ = V| = A~ I B ) = Q| B VE | ||l ol 2| @ a8
Q9 = = o | o = 2 E o »»| o = = Eo | >l Ol H| 5] H &
= & | = T gy = Z S| = S =y & 2 S| = S | 9y | g| =| § H
> = a S8 = ) = a2 S8 = o = a2 eS| = 3| Bl 8=
= < | o 52 & = 2| o 52 & = ) 5|/ = | & | & &
S| O S = S| O ) = RS S = S| 2 =
2 = = = =] = = =] = = & 5§ =
== = = == = = == = = | 2 =
Tema 1. RAM-marmmna 8 2 -1 5 | - 8 2 — 5 | -1225025| -] 00 2 e e
Tema 2. AHaIU3 CIIOKHOCTH
8 2 -1 1 5 | - 8 2 - 1 5 |-165 025 - 025 6 -l == -|-] -
UTEPATUBHBIX AITOPUTMOB
Tema 3. AHanu3
8 2 -1 1 5 | - 8 2 — 1 5 |-187 05| -] 025 8 B )
PEKYPCUBHBIX aJITOPUTMOB
Tema 4. Teopust
pv 8 2 -1 1 5 | - 8 2 — 1 5 |-187505 0,25 8 B )
BEPOSITHOCTEH
Tema 5. BeposTHOCTHBIN
P 8 | 2 |-|1|s5|-|8 |2 |-|1]|5]|-|87m5]|05 025 | 8 |—|-|-|-|--
aHaJN3 aJTOPUTMOB.
Hmozo
no cooepicamenbHoOMy 40 10 5 | 25 | - | 40 10 5 25 | - 35 [20] - 1,0 32 | -|-|—-|-|-]-
Mmooy 1




Conep:xatejbHbIN MOIYJIb 2
«JInHelHbIe CTPYKTYPHI JAHHBIX)

KoauyecTBO yacos

Ounas ¢popma o0yuenust

3aouHasi popma 00yueHuUs1

YckopeHHblii cpok 00yueHust

HopMaTuBHBIii CpOK 00y4yeHHsI

YckopeHHblii cpok

HopMaTuBHBIii CPOK 00ydyeHust
o0yueHust
HaszBanus
COMEPIKATEMBHBIX MOTY.Ii B T.4. B T.4. B T.4. B T.4.
w = = o
U TeM ol o | & = ol o s | 8 o | w < i o| 4 &
1R IR 22 : |E 1R
s = S| B | Eq 5|8 = 5| B Sa 5|2 = | 5| & Ex | Bl 2| =9 8 &
) = @ o g - < ) = @ o el ) = ] ) ] < ) = D ¢ <
Q = g = o »| o = = B o > o = - Feo | =l o| | T B >
= Z S| = Te =y @ < S| = S 5y = < S| = e | =HyR | 2z =38 %
) ot =y = S = 1) ot =% = S = ) >l = = [ ] ) >l = =
= Z | o 59 & = < | o 582 8 = ) 5| & = %] g A
S| e = = S| S = = S| S = = S| d =
s |2 | B S = | £ Sl = = el 2 2
S | = S | = 3 = 8§ E
Tema 6. CTpYKTYPBI JaHHBIX
PYKLYP 8 | 2 |- 1|5 |- 8| 2 |-| 1 |5]|-|6m505/-]021]26 |-|-|-|-]|--
Ha OCHOBE MacCHBa
Tema 7. C TYPBI JTAaHHBIX
TPYKTYPHL 8 | 2 115 |-| 8|2 1 | 5 |-|675]/05|-]025| 6 |—|-|-|-]|--
Ha OCHOBE yKazarenei
Tema 8. AHaU3 CIIOKHOCTH
N 8 2 -1 1 5 | - 8 2 — 1 5| -1675]105| -] 0,25 6 — = =1]-=-1- -
orieparii HaJl CTpyKTypaMu
Tema 9. ITpunuuns: OOII u
P 8 | 2 |-|1]|5|-| 8| 2 || 1|5 |-|67m]05|-]021]6 |-|-|-|-|--
0030p u 6ubnmorexku STL
Hmozo
no cooepicamenbHOMy 32 8 -1 4 120 |- 32 8 - 4 20 | - | 27 |20 ]| - 1,0 e R e e e
MO0y 2




CoaepxarejbHbIH MOIYJIb 3
«AJITOPUTMBI COPTHPOBKH

KoaunuecTBo yacoB
Ounast popma o0yuyenust 3aounas popma 00yueHuUs1
. . . YckopeHHbIii cpok
HopmaTuBHBIIi CPOK 00yUeHHsI YcKopeHHbIH CPOK 00yUeHust HopmaTuBHBIIi CPOK 00yUeHHsI - S——
Ha3zBanus
COTepAKATETHHBIX MOTY.1eii B T.4. B T.4. B T.4. B T.4.
= = = "
H TeEM | @ < § 0| @ < § ) o ] § o | S ?é
gl 2 = 2 g 2 Z = = 2 = = = 2 =z
e = (3] g_ ma =S = (3] g_ e =2 = ) E- T | B2l S| =l 2] 8 =
@ = 2| o ge S| @ = @ 3 S S| @ = o o e | 2|3 E| 2| ¢9¢
9 = T = o »| o = T = e »| o = =) = =) > o | & >
& Z = o« Te =y @ < = | S 5y = Z = P e | =HyR | 2z =38 %
5} ot =y = S = 1) ot =% = S = ) ot =y = ] ] ) ot = =
= Z | o 59 & = < | o 582 8 = £ e 5| & = %] g A
S| S S = S| S S = s =} S = S & =
=8 |5 |2 S8 |2 |3 =8 |2 |5 = %3
S | = S | S = g E
Tema 10. O0Omwmii 0030
p 8 2 — 1 5 | - 8 2 — 1 51-1675105| - | 0,25 6 - =-1-=1-1-] -
METOJ/IOB COPTUPOBKHU
Tema 11. AHanu3 CI0KHOCTH
8 2 - 1 5| - 8 2 - 1 5 | -1675]105| — | 0,25 6 - =-1-=-1-1-1 -
ITOPUTMOB COPTUPOBKHU
Tema 12. CopTupoBka 3a
: pTHp 8 | 2 |-|1|5 -8 | 2 || 1|5 |-|6753/05]-1]025]| 6 |-|=-|-|=|--
JUHENHHOE BpeMs
Tema 13. AHanu3 CIIOKHOCTH
8 2 — 1 5 | - 8 2 — 1 51-1675105]| - | 0,25 6 — =] =1-1- -
COPTUPOBKH CIHCKOB
Hmozo
no codeprcamenbHoMmy 32 8 - 4 |20 | - 32 8 - 4 20 | - | 27 | 20| - 1,0 24 | - | -|-|-1-] -
Mooy 3




Conep:xarejbHbIA MOYJIb 4
«HesimHelHBbIE CTPYKTYPBI JaHHBIX)

KosmyecTBO yacos
Ounast popma o0yuyenust 3aounas popma 00yueHuUs1
HopmatuBHbIi cpok 00yueHunst YckopeHHBI cpok 00ydyeHust HopmatuBHbIi cpok 00yueHust yc“%%;i';:‘;ﬂcPOK
Ha3Banus
COepKATeqBHBIX MOTYJIeil B T.4. B T.4. B T.4. B T.4.
] = % "
H TeEM | @ < § 0| @ < § ) o ] § o | S ?é
1ERERE IR A JEE
S = ) E_ 58 = S = Q E_ = 5|2 = ) E_ T | B2l S| =l 2] 8 =
5} = @ ) ol < 5} = @ ) g = & 5} = ] e 2 I < [5) = L & <
o = T = S »| 9 = T = o | 9 = = = = >l o x| & >
= Z S| = Te =y @ < S| = S 5y = < = = e | =HyR | 2z =38 %
) ot =y = S = 1) ot =% = S = ) >l =y = [ ] ) >l = =
= Z | o 59 & = < | o 582 8 = £ e 5| & = %] g A
S| e = = S| S = = s = = = S| d =
=8 |5 |2 S8 |2 |3 =8 |2 |5 = %3
S | E S | B S = g =
Tema 14. Xem-taOmuisl.
8 2 -1 1 5 | — 8 2 - 1 5 | -11051025| - (025 10 |- |[—-|—-|—-1|—-| -
Meroas! XemupoBaHUs
Tewma 15. JIBonuHbIE ACPEBHS
a P 8 | 2 |-|1|5|-|8 | 2 |-|1|5|-]10502-]025]10 |-|-|-|-|--
ITOUCKA.
Tema 16. Metoas!
8 2 -1 1 5 | - 8 2 - 1 5 |- (125]05| - | 0,0 12 |- | =-1-]-|-| -
OalaHCUPOBKH JIEPEBHEB
Hmozo
no cooepicamenbHOMy 24 6 -1 3 |15 |- 24 6 — 3 15 |- 34 |10 - 1,0 32 | -|-|—-|-|-] -
Mmooy 3
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CoaepxareJbHBIH MOAYJIb S
«AJITOPUTMBI IOMCKA OACTPOK»

KoauyecTBO 4acos

Ounasn gopma o0yyeHus

3aounas popma od0yueHus

HopmatuBHbIi cpok 00yueHust

YckopeHHbIii cpok

HopmatuBHbIi cpok 00yueHunst YckopeHHBI cpok 00ydyeHust oyuenus
Ha3zBanus
COTEPIKATEMBHBIX MOTY.ICH B T.4. B T.4. B T.4. B T.Y.
= = =
H TeM V| Y ] § | o ] § ) ) ] g ) §
1ENERE 1R AENERE 1EE
2 = S| B |5« E|S = S| & So 5| S = |3 | 8 ss| 5| E|E| 2 =
o | & < o | & < ) 2 ] - )
) = =) = = S ) = =) = = s ) = =) = B s 5 = S
Q = T = S 2| @ = T = S 2| @ = 2 = S| = 9| =7| E >
= Z S| = T =y @ 2 S| = S Xy = 2 = = e | Xya| z| = =
5} > o = S = 5} 'p =y = ] = ) ' =y = < = 5} p =
=] 2| 8 58 a = 2| 8 58 & =] < o 5 & | & = | & 2
= S = = S = S | S S = = =
=N = = &l = = = =] < = = = =
=l 5 |3 | E = = | E = | K = = = =
13) = 131 = 131 =~ 13-
Tema 17. Anroputm Pabuna-
P 8 | 2 |-|1|5|-| 8| 2 |-|1]|5|-|85]05 S T [ R
Kapma
Tema 18. ABToMaTHBIE
8 2 -1 1 5 | - 8 2 - 1 5 1-1125 105 - 12 | - |- - | - || -
METO/1bl TOMCKA MOACTPOK.
Hmozo
no cooeprcamenbHoMmy 16 4 -1 2 |10 |- 16 4 - 2 10 |- 21 |10 - 20 | —|-=-|—-1|—-|-] -
Mooy 4
Bcezo no oucyunnune 144 36 | — 1|18 | 90 | — | 144 36 | — 18 (144 | — | 144 | 80 | — 4.0 132 | - | - |- | = |—-| -




5.  METOAUYECKHUE PEKOMEHJIAIIAU JJI5I MTPOBEAEHMS
JIJEKIHHOHHBIX, IPAKTHYECKHUX U JIABOPATOPHBIX 3AHATHUHU

TeMBI JIeKIIMOHHBIX 3aHATHNA

Ne Konuuecmeo
wn Ha3zeanue memoi 4aCos
1 [3amaum pa3paborku u ananusza ACJ. Monens RAM-maiunel 2
2 |AcumnToTHuecKue 0003HAUYCHUS. AHAIN3 CI0KHOCTH UTEPATHBHBIX 2
QITOPUTMOB
3 |PemieHne peKyppEeHTHBIX COOTHOMICHUH. AHATN3 CII0KHOCTH AJITOPUTMOB 2
4 |HekoTopble CBEACHUS U3 TEOPUU BEPOSITHOCTEN U TEOPUU UUCEI 2
5 [lloHsATHE O BEpOSTHOCTHOM aHaJIM3€ aaropuTMoB. Ilpumep ananuza 2
6 |CTpyKTyphl JaHHBIX HA OCHOBE MHJCKCHPOBAHHOTO MAaCcCHUBA 2
7 [llocTpoeHue JIMHEHHBIX CTPYKTYP Ha OCHOBE yKa3aTeseu 2
8 |AHanu3 CI0KHOCTH ONepaluii HaJ TUHEHHBIMU CTPYKTYpaMu 2
9 |Ob6BekTHO-OpHEHTUPOBAHHBIE MPUHIUITBI pa3padoTku. bubmuoreka STL 2
10 |0630p MeTOI0B COPTUPOBKHU, OCHOBAHHBIX Ha IOMAPHOM CPaBHEHUU 5
HIIEMEHTOB
11 [|AHanu3 CI0XHOCTU METOZO0B COPTUPOBKH, OCHOBAHHBIX HA IIONIAPHOM 5
CpaBHEHUU
12 [Teopema 06 r3pdexruBHOCTH. COPTUPOBKA 32 TUHEHHOE BPEMS 2
13 |AHanu3 ClI0)KHOCTU COPTUPOBKHU CBSI3HBIX CIIUCKOB 2
14 |Xem-Tabuuipl. MeTo1bl XEIUPOBaHUS U METOJIbl Pa3peIIeHUs KOJUTU3UN 2
15 |/IBonuHble nepeBbs noucka. OCHOBHBIE ONIEpALMK HaJ 3JIEMEHTAMU JiepeBa 2
16 |Metonbl GalaHCHPOBKH TBOMYHBIX JIEPEBHEB 2
17 [[TocTanoBKa 3a1a4yu ¥ aHaJIU3 HAUBHOTrO ajaropurMa. Airoputm Pabuna- 5
Kapna
18 |ABTOMaTHBIE METO/IBI MOUCK MOJACTPOK. Anroput™m Knyra-Moppuca- 2
[IpaTtTa
BCEI'O 36
Tembl J1aOOPATOPHBIX 3aHATHH
3 Konuuecmeo
wn Ha3zeanue memoi wacos
1 |Meroauka SKCIEPUMEHTAIBHOIO UCCIIEJOBAHUS CIIOKHOCTH aJTOPUTMOB 2
2 |AHanm3 CI0KXHOCTH UTEPATHBHBIX AITOPUTMOB 2
3 [[TocTpoenue cTpyKTypBI JaHHBIX «CBSI3HBIA CITUCOK) 2
4 |AHanu3 CIOKHOCTH PEKYPCUBHBIX aIrOPUTMOB 2
5 [OkcnepumeHTanbHOE HCCIEIOBAaHUE aJITOPUTMOB COPTUPOBKH 2
6 [[TocTpoeHME CTPYKTYPHI JaHHBIX «IBOMYHOE JICPEBO MOUCKA» 2
7 [[TocTpoeHME CTPYKTYPHI JaHHBIX «XEHI-TAOIHIIa» 2
8 [[TocTpoeHue MpOrpaMMHOTO NMPOEKTA «CIOBAPb)» 2
9 [Pa3paboTka anropuTMOB MOUCKA MOJCTPOK B TEKCTE 2
BCEI'O 18




6. METOJAMYECKHUE PEKOMEHJIALIUU 11O OPTAHU3ALIUN

CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB

Opranuszanusi CaMoOCTOATEIbHOI PadOThI CTYIEHTOB

Ne
n/n

Ha3zeanue memui

Konuuecmeo
uacoe

[EEN

3amaun pa3zpadborku u aHaimza ACJ[. Monens RAM-marmmHb

5

N

AcuMNTOTHYECKHE 0003HaUEHHsI. AHAIN3 CII0)KHOCTH UTEPATUBHBIX
QIITOPUTMOB

Perienrie peKyppeHTHBIX COOTHOIICHUH. AHATTU3 CII0KHOCTH aJITOPUTMOB

HGKOTOpre CBCACHUA U3 TCOPpHUU BepOHTHOCTCﬁ H TCOPHHU YHCECIL

[lonsTue o BEPOATHOCTHOM aHAJIN3E aJITOPUTMOB. HpI/IMCp aHalJli3a

CTp}IKTypBI JaHHBIX Ha OCHOBC MHACKCUPOBAHHOI'O MaCCHBa

[TocTpoeHne TMHEWHBIX CTPYKTYp Ha OCHOBE yKa3zaTesnei

AHanu3 CII0KHOCTH onepaunﬁ HaJl TUHEUHBIMHU CTPYKTypaMu

[(o} No ol B NN Nepl x| B¢ ~2g N OV)

OOBEKTHO-OpPUEHTUPOBAHHBIE IPUHILIUIIBI pa3padboTku. bubnuorexa STL

(00630p METOJIOB COPTUPOBKH, OCHOBAHHBIX Ha MMONAPHOM CPaBHEHUU
DIIEMEHTOB

ol |oyorjorforjorfor o1 O

11

AHaJIN3 CJI0KHOCTH METOZ0OB COPTUPOBKHU, OCHOBAHHBIX Ha MOIMAPHOM
CpaBHEHUU

12

Teopema 00 3¢ dexruBHOCTH. COPTUPOBKA 32 JIMHEHHOE BpeMs

13

AHAIIN3 CII0KHOCTHU COPTUPOBKH CBA3HBIX CIIMCKOB

14

Xenr-rabnuiibl. MeToibl XeMpOBaHUS U METO/IbI pa3pelIeHNs KOUIU3UM

15

I[BOI/I‘{HLIC ACPCBbs IIOMCKA. OcHOBHEBIE Oo1cpanvu Hag 3JICMCHTaMU ICpCBa

16

MeTo bl 6aJ'IaHCI/IpOBKI/I ABONYHBIX ICPCBLCB

17

[TocTaHOBKa 3a7jauu ¥ aHAJIM3 HAUBHOI'O ajnroputma. AnroputM Pabuna-
Kaprma

ol |ojorjorjfor|fol| o1

18

ABTOMAaTHBI€ METO/IbI TTOMCK MOACTPOK. Anroputm Kuyra-Moppuca-
[Iparra

BCEI'O

90

7. KOHTPOJIBHBIE BOITPOCHI K TIPOMEKYTOYHOM ATTECTAIIUA

10

Uro Takoe HHJIEKCUpPOBaHHbIM MaccuB? VYKazaTh NPUHUUIBI OPraHU3allUH, OCHOBHbBIE
JOCTOMHCTBA U HEJIOCTATKHU.

Uro Takoe HHIEKCUpPOBaHHbIM MaccuB? KakoOBbl OrpaHMYeHMs] HAa pa3Mep D3JIEMEHTOB,
XpaHAMXcd B MaccuBe. KakoBa CIIOKHOCTb OIEepalud JOCTyNa K IPOU3BOJBHOMY
3JIEMEHTY MaccHuBa?

Uro Takoe cTek? VYKaXWTe MNPUHIMI OpraHu3alliid CTEKa C IOMOIIbK yKa3aTelslew,
MIEPEYHCIINTE OCHOBHBIE OIIEpalluy HaJl CTEKOM.

Uro Takoe ouepenp? YKaKUTEe NPUHLMII OPraHU3allMM OYEPENN C MOMOILBIO yKa3aTelew,
MIEPEYHCIINTE OCHOBHBIE OIIEpalluy HaJl OYEPEIBIO.

UYro Takoe cBsi3HBIN crucok? Hapucyiite (C MOsSCHEHUSAMH) NPUHIUI OPTaHU3ALUN CBA3HOTO
CIIUCKA.

KaxoBa ci10XHOCTb ornepanuil BCTaBKU M ylaJeHHs dJeMeHTa B cTeke? KakoBa CII0KHOCTb
Onepanny OYUCTKH CTeKa?



10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

11

KakoBa clI0O)KHOCTH omepanuil BCTaBKM M yJaleHHs »3iemMeHTa B ouepenun? Kakosa
CJI0)KHOCTbH OIepalii OYUCTKHU oyepean?

KaxoBa cl10)KHOCTB JOCTYIIa K IPOU3BOJIBLHOMY RJIEMEHTY CBSI3HOTO CIIMCKA B HAWJIy4lIEM U
B HAaUXY/AIIEM CIIy4asx?

CKOJIBKO omepanuii CpaBHEHHS BBITOIHACTCS B aJTOPUTME ITy3BIPHKOBOI COPTUPOBKU MPU
COPTHUPOBKE MACCHBA U3 N 3JIEMEHTOB (yKa3aTh TOYHOE YHCIIO).

CKonbKO omepanuii CpaBHEHHs BBIIOJHIETCS B QJITOPUTME COPTHPOBKH BCTaBKAMU B
HaWIy4llleM cllydae IPU COPTUPOBKE MACCHUBA U3 n 3JIEMEHTOB (yKa3aTb TOYHOE YHCIIO).
CKkonbKO omepaiuii CpaBHEHHUS BBINOJHSAETCS B aJrOPUTME COPTUPOBKM BCTaBKaMH B
HauXy/IIeM cllydae IpU COPTUPOBKE MAcCHUBA U3 n 3JIEMEHTOB (yKa3aTh TOYHOE YKCIO).
Onumure TpUHLIKI PabOTHI AITOPUTMA COPTUPOBKHU CIUSHUEM.

Hanummure pexkyppeHTHOE COOTHOILIEHHE MJii OLEHKM BpeMEHH paldOoThl alropurMa
COPTUPOBKH CIUSHUEM.

UeMy paBHa CIIOKHOCTb aJTOPUTMa COPTHUPOBKH CIUSHUEM B HAMXYJIIEM, HAWIYYIlEM U B
cpenHeM ciy4dasx?

CKOJIBKO JOTOJIHUTENBHON MaMATH TpeOyeT aisi cBoeil padoThl alropuT™M COPTHUPOBKHU
cnusiHueM?

Ckonpko (aCUMOTOTUYECKH) BBIMOJTHSAETCS OMNepanuil CpaBHEHUS TMPU COPTHPOBKHU
cnusiHueM?

Uro rtakoe «mupamuaa»? Kakas mnupamuga Ha3bIBaeTCsi HEBO3pacTalolleil, a Kakas
HeyObIBarouiei?

Kakum 06pa3om aseMeHThl MaccuBa pa3Mmelnarores B nupamuae? (KTo «CHUAUT» Ha BEpILUHE,
KaK CBSI3aHbl UHJIEKChI POJIUTENIBCKOTO U JOYEPHUX Y3JIOB).

CKOJBbKO JOTOJHUTENBHON MaMATH TpeOyeTcs JUisi XpaHEHHUsS AJIEMEHTOB MacCuBa IpHU
MUPaMUJATHEHON COPTUPOBKE?

KaxoBa MoxeT ObITh BbICOTA TUPAMU/IbI, €CJIM UCXOAHBIA MacCUB COAEPKUT N 3JIEMEHTOB?

8. OBPA3ZEL MOAYJBHOI'O KOHTPOJIA

rOY BIIO «JIOHEIIKWI HAIITMOHAJIbHBIII YHUBEPCUTET»
dakyapTeT MATEMaTUKU U NHPOPMAITMOHHBIX TEXHOJIOT UM

Hanpasnenue noocomosku:  09.03.04 IlporpaMmHast UHXEHEpHsI

IIpogpuns: [IporpaMMHasi uHXeHepus

Ilpoepamma noozomosxu: bakanaspuam

Cemecmp 3

Vuebnas oucyuniuna Maremaruyeckast JOTUKa ¥ TEOpHs alTOPUTMOB

HOMEp

MOAYJIbBHAA KOHTPOJIBHASI PABOTA
BAPHUAHT Nel

3amaua Nel. A — oTcopTHpOBaHHAs 10 BO3PACTAHUIO JIMHEHHAs CTPyKTypa AaHHbIX, A(1) — omepamus
JOCTyla K I-My OJIEMEHTY 10 €ro HWHJAEKCY (HyMepamusi HauyuHaeTCs C eAuHHIB). DyHKIUS
binary_search peanu3syer aaroputM JBOMYHOTO TIOMCKAa B OTCOPTUPOBAHHOW CTPYKTYpE M BO3BpAIacT

QJICMCHTA, 3HAUYCHHC KOTOPOro COBIAAaCT C key; €CJIn 3JIEMCHTA CO 3HAUYCHHUEM key HET —

Bo3Bpamaercst @. Vcmonsdyst Teopemy, HalTH acUMOTOTHYECKH TOYHYIO OLIEHKY BPEMEHH BBITOJHEHUS
¢yukuu binary_search, ecnu

A) Type = DoubleArray;
B) Type = TList — onHOCBSI3HBIN CIUCOK (ISl IOCTYINA K I-My 3JIEMEHTY HYXKHO BBIIOJHHUTH i—1

MEPEXO 110 YKaszaTejiiM, Ha4YnHas C TOJIOBHOI'O BHCMCHTa).

size_t binary_search(Type& A, double key){
size_t q, 1 =1, r = A.count();
while(r - 1 > 1){



g=(1+r)/2;
if( key <= A(q) ) r =gq;
else 1=gq;

}

if(key == A(1l)) return 1;
if(key == A(r)) return r;
return 0;

}

3apaua Ne2. [laH clieyronuii MacCHUB IENIbIX YUCE:

12

|15|11|13|9|10|8|7

[+ [ 2[5 [3]6 |

HocTtponuTh mHWpaMuAy, COOTBETCTBYIOIIYIO JTaHHOMY

HeBo3pacrtaroiei? Ecnu na, To nouemy?

MacCCHBY. SlBnsiercss 1m  dTa ImupamMuga

3agaya Ne3. DneMeHTHI MacCHBa M3 YCIOBUS 3a7adn Ne2 mociieoBaTeNbHO (CIeBa HApaBo) 3aiChIBAIINCH

B M3HAYAIBHO IIyCTOE [IBOMYHOE JEpPEeBO IOWCKa. HapucoBaTh JepeBO, MONYYEHHOE B pe3yibTare

BBITIOJIHCHUS TAHHOM MPOIIEAYPHIL.

3agaua Ne4. DineMeHTHI MacCHBa M3 YCIOBUS 3a7adn Ne2 mocieoBaTeNbHO (CIeBa HApaBo) 3aiChIBAIINCH

B HM3HAYaAJIbHO IIYCTYIO XCHI-Ta6J'II/IHy C pa3pCuICHUEM KOJIIN3UM MCTOAOM ICIIOYCK. OcHoBaHue Ta6J'II/IHI)I

Q =5, r.e. hash(S) = S%5. HapucoBats nony4eHHyO Xeli-Tadauily (IEenoYKH 1 YJICMEHTHI B HUX).

3apaua NeS. He ucnonwv3ya Teopemy, pelluTh PEKYPPEHTHBIE COOTHOLIECHUS

A) T(n):2T(2j+7n, T(1)=15; B) T(n)=2T(ﬁ)+5log3n, T(2)=1.

Ykazanue. B coorHomrennn B) HyxHO cienaTh 3aMeHy N =2", HrHOPHPOBAaTH HELEIOUHMCIEHHOCTH

log, n _

BEJIMYUHBI /N , BCIOMHHUTH TOXKIECTBO a =n'% 2,

YTBep:KIeHO Ha 3acefdaHuM KadeIpbl MpUKIATHON
MPOTOKOI Ne OT «__» 20 T

3aBeayromuii kadeapoit
[IpenonaBarens

MCXAaHUKHU M KOMIIBIOTCPHBIX TEXHOJIOTUH,

A.C. Tonbresn
H.K. Ingox

KpuTepnu OH€eHUBAHUA MOAYJBHOI0 KOHTPOJS

Homep 3a0anusn

Konuuecmeo oannos

1

2

3

4

5

grjorforol| o

Bcezo

9. KPHUTEPUU OLHEHUBAHUS

Pacnpeodenenue b6annos, Komopvie Mocym nojay4ums CHyoeHnbl
6 npoyecce uzyueHus OUCYUNIUHDL

No Buowvt konmponvnvix meponpuamuii Koauuecmeo
oannoe
1 | 3ammTa nporpaMMHBIX IPOEKTOB 50
2 | KonTponbHas paboTa 1o TeMe «AHaJIu3 UTePaTUBHBIX 25
QITOPUTMOBY
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3 | KonrponbHas paboTa 1o reme « AHalu3 peKypCUBHBIX 25
AIITOPUTMOBY
Bcezo 6 meuenue cemecmpa 100

HlIxana coomeemcmeusn 6a1106 HAUUOHAILHOU WKAJlE

Ouenka Ouenka no
Ouenka 1o .
no . O1neHKa 10 rocy1apCcTBEHHOI 1IKAaJIe rocy1apcTBeH
100-6amnbHoil . - N
IKaJje (3x3aMeH, Tu(pPpepeHIMPOBAHHBIN 3246T) HOIl mIKaJje
KaJse .
ECTS (3auér)
A 90-100 5 (OTIIM4HO) 3a4TECHO
B 80-89 4 (xopor1o) 324TEHO
C 75-79 4 (xopo1io) 3a4TECHO
D 70-74 3 (y10BJIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBJIIE€TBOPUTEIHHO) 3a4TECHO
FX 35-59 2 (HeYIOBJIETBOPUTEIILHO) HE 3a4TEHO
C BO3MOXKHOCTBIO ITOBTOPHOM cllauu
F 0-34 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TEHO
C BO3MOXKHOCTBIO TIOBTOPHOM ClIa4¥l IPHU YCIIOBUU
00s13aTeNbHOr0 Habopa JOMOJHUTENBHBIX 0AJIJIOB

10. MATEPUAJIBHO-TEXHHUYECKOE OBECIHEYEHHUE YYEBHOI'O ITPOLHECCA

.HGKLII/IOHHI)IG n na6opaT0pHLIe 3aHATUA TIPOBOAATCA B  KOMIIBIOTCPHOM  KJIACCC,
000py/I0BaHHOM KOMITBIOTEpAMU C JHUIEH3MOHHBIM MPOTPaAaMMHBIM OOECIEUYEeHUEM, JOCTYIIOM K
cetu MHTEpHET, CTONAaMU, TOCKOM.

11. PEKOMEHJOBAHHAS JIUTEPATYPA

Koxa-Bo Hanuumne
Ne IK3eMILISAPOB | 3JIEKTPOHHOI
HanmenoBanue
n/n B Onbymorexe BEpPCHHU B
JlonHY 9bC
Ocnognasa numepamypa
1 Kopmen T. Anroputmsl: noctpoenue u ananus / T.
Kopwmen, Y. Jlelzepcon, P. Pusecr, K. IlITaitn. — M.: — +
Buesmc, 2010. — 1290 c.
2 Ckuena C. AnropuTMbl: pyKOBOJCTBO 10 pa3padotke / C. B +
Cxkuena. — CI16.: BXB-IletepOypr, 2013. — 720 c.
3 CemxBuk P. ®ynnamentanbHbie anroputmel Ha C++/ P. B +
Cemxsuk. — M.: luacodT, 2002. — 688 c.
4 KyOenckuit A. A. CTpyKTypsl U aaropuTMbl 00pabOTKH
JaHHBIX: 00BEKTHO-OPUEHTUPOBAHHBIN MOAXO0] U 15 +
peammzanust Ha C++/ A. A. Ky6enckuit. — CI16: BXB-
[TerepOypr, 2004. — 464 c.
5 Knyt /1. UckyccTBO nporpammupoBanus. B 4-x Tomax. — F 4
M.: Bunbsmc, 2014 (1 n1p.roasl u3gaHus).
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/Jlonoanumenshan numepamypa

1 Bopox1os A. B. Jlekuuu «AJIropuT™bl: OCTPOEHUE,
aHaJIN3 U peain3alus Ha si3bIKe nporpaMMmupoBanust Cuy»
/ A. B. Bopoxmos, H. A. Burokypos. — M.: MOTU,
2007. —452 c.

15 +

2 XycannoB b. C. CTpyKTypsI U aITOPUTMBI 00pabOTKH
nansbix: [Ipumeps! Ha s3p1ke Cu: Yueb. mocodue mo
HarpasieHuto 654600 — MadopmaTrka v BEIYHCIL. - +

texauka / b. C. XycannoB. — M.: ®UHAHCHI ¥ CTATUCTHKA,
2004. — 464 c.

3 3y60B B. C. CTpyKTyphI 1 METO/IbI 00PAOOTKH JaHHBIX:
[Tpaxtuxym B cpene Delphi / B. C. 3y6os, U. B. 7 +
IIeBuenko. — M.: ®ununs, 2004

4 Oxkynog C. M. IlporpammupoBanue B anroputmax / C. M.
OxynoB. — M.: bunowm. Jla6. 3Hanui, 2006. — 383 c.

5 Munnep P. [locnenoBarenbHbie U TapalyieIbHbIE
anropuTMel: oomui noaxoxn / P. Mumnep, JI. Bokcep; mep.
c auri. A. B. Ko3Bonunoii ; nog pea. C. M. Okynosa. —
M.: bunowm. Jlaboparopus 3nanwmii, 2006. — 406 c.

6 Makkonnesut J[»x. OCHOBBI COBPEMEHHBIX aJITOPUTMOB /
JIx. Makkonnemt Mockga: Texnocdepa, 2004. — 368 c.

7 Tpam6nie XK. BBenenue B cTpykTypsl AaHHbIX / XK.
Tpambe, I1. Copencon; niep. ¢ anri. B. U. bpukkepa u
np.; nox. pen. A. E. Koctuna, B. @. [llanbruna. - M.:
Mammnoctpoenue, 1982.

12. UHO®OPMAIIUMOHHBIE PECYPCbI

13. INPOI'PAMMHOE OBECIIEYEHUE

1. Microsoft Visual Studio 2012 u Gosiee HOBbIE BEPCHH.
2. Embarcadero CodeGear RadStudio C++ Builder (nauunas ¢ Bepcuwu 6.0)

Pabouas mporpamMMa paccMoTpeHa M NEpeyTBEpXKIAeHa Ha 3acelaHuu Kadeapsl NMPUKIaTHON
MEXaHHUKH 1 KOMITBIOTEPHBIX TEXHOJOTUH ¢ U3MeHeHHsIMH (0e3 n3MeHeHuil) Ha 20 TO/I.

13 2

[Tpotokom Ne oT 20 r. 3asenmyromnuii. kKadenpoit

Pabouas mporpamma paccMOTpeHa M NepeyTBepXk/aeHa Ha 3aceJaHuM Kadeapbl MpUKIaIHON
MEXaHHUKH 1 KOMITbIOTEPHBIX TEXHOJOTUH ¢ U3MeHeHUsIMH (0e3 n3MeHeHuil) Ha 20 TO/I.

13 2

[Iporokon Ne OT 20 1. 3amemyromwuii. kadeapoit

Pabouas mporpaMmMa paccMOTpeHa M MepeyTBepXkAeHa Ha 3acelaHuu Kadeapbl NMPUKIaTHON
MEXaHHUKH ¥ KOMITBIOTEPHBIX TEXHOJOTUH ¢ M3MeHeHHsIMH (0e3 n3MeHeHui) Ha 20 TO/I.

(13 2

[Tpotokom Ne oT 20 r. 3asenmyromnuii. Kadenpoit
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Pabouast mporpamMMa paccMOTpeHa M NEpeyTBEpKACHA HA 3acelaHuu Kadeaphl MPUKIATHON
MEXaHUKH ¥ KOMIIBIOTEPHBIX TEXHOJOTHIA ¢ n3MeHeHusMH (0e3 n3meHeHnuii) Ha 20 roJ.
[Ipotokomn Ne or“ 7 20 1. 3amemyromuii. kadeapoi

Pabouast mporpamma paccMOTpeHa M NEepeyTBEpKcHa Ha 3aceTaHuM Kadeapbl MPUKIATHON
MEXaHHUKH H KOMITBIOTEPHBIX TEXHOJOTUH C H3MEHEeHUsIMH (0e3 n3MeHeHui ) Ha 20 rof.
[TpoTokon Ne or“ _” 20 1. 3amepyromuii. kadeapoit




