MMUHOBEPHAVKH rrpcci'lslfilcw(om OEJIEPA LM
HALUHOHANBbHLIA HCCHEJ\OBATEBCKN
TOMCKHHN 'OCYJIAPCTBEHHbII YHUBEPCHTET

HHCTUTYT npHKNaAHON MaTEMATUKH W KOMNLIOTEPIILIX HaYK

N TBEPAJIAK)

b g 4 s

ANTOPUTMBI H CTPYKTYPbI JAHHBIX

padouas nporpaMma INCUNILINNDLY

3akpennena 3a kag)eapoi BCOPEMUHCCRIN OCHOG UHOOPAIAHIIE Y

VuebHblid NtaH 02.03.03 Mumesiamuucckoe 66eCnenene 1 dOMuCImpuposanine
UHPOPMULIOHNBIX CUCITIE,
npouis « BevOpS-uHICCHEPUS 6 dONNUIICIIPIPOGUH LI
ungppacmpyrkinypot UT-paspabomnu »

(Popma 0byueHHs ouHas
O6was TpyRoéMKOCTL 3ze.

Yacos 10 yuebHOMY MIaHy 180

B TOM HHCINE!

aynnMTOpHAas KOHTaKTHas paboTa 105,1
camoCTOsITeNbHas paboTa 74,9

Bua(sl) KOHTpOAs B CEMECTpax

Isamen/sauem/zavent ¢ onenkotr  Cemecmyp 5 - ok3aven

Tomcx-2021



[Tporpammy cocraBui:
KaHI. TEXH. HayK, JOLIEHT
JOLEHT Kaeapbl TEOPETHYECKUX OCHOB HH(OPMATHKH AJL dyre

Peuensenr:
J-p TeXH. Hayk, npodgeccop,
npodeccop kadeapbl TEOPETHYSCKUX OCHOB MH(POPMATHKH // FO.J1. KocTtiok
Pabouasi nporpaMMa AMCUMIUIMHBL «AITOPUTMbl M CTPYKTYPbI JIAHHBEIX» pa3padoTaHa B
COOTBETCTBHH C CAMOCTOSITC/IbHO YCTAHABIMBACMBIM 00PA30BaTENbHbIN CTaHIAPTOM BLICHICIO
oOpaszoBanuss —  OakanmaBpuar —  (eJlepalbHOr0  TFOCYAAPCTECHHOTO — ABTOHOMHOLO
00pa30BaTeNbHOTO YUpPEeXkIeHUs Bbhicliero odpaszoBanus «HamumoHanbHbli wCCe/10BaTebCKH
Tomckuil  rocynapcTBeHHbIH — yYHHBEpCHTET» [0 HampaieHuro rnoxroropku  02.03.03
Marematuyeckoe ofecriedyeHHe ¥ aAMUHUCTPUPOBaHUE HHPOPMALMOHHLIX cructem (Y TBepiricH
Yueneim coBetom HU TT'Y, npotokon ot 27.10.2021 1. Ne 08).

Pabouas niporpamma 0100peHa Ha 3aCCAaHNM TCOPECTHUECKUX OCHOE HH(OPMATHKH
[Tporoxon ot 17 espans 2022 r. Ne 02

3apejyrouuii kaepoit TeopeTHUeCKUX OCHOB MH()OPMATHKH,
J-p TeXH. HayK, mpodeccop

A.B. 3amstin

PaGouast nporpamma opoOpeHa Ha 3acelaHud  y4eOHO-MCTO/(HUCCKON  KOMUCCHH
MHCTUTYTA NPUKIAAHON MareMaTHky 1 koMmnbetoTepHbiX Hayk (YMK MTTMEKH)

[Tporokon ot 24 ¢espans 2022 . Ne 01

[Tpencenarens YMK UITMKH,
JI-p TeXH. Hayk, rpodeccop C.I. Cymenko



Llesb ocBOeHUsT AUCHUTIIMHBI
Heabr — OOy4uTh CTYACHTOB METOJaM aHalu3a U pPa3pabOTKU SP(PEKTHUBHBIX aITOPUTMOB,
03HAaKOMHTH ¢ HA0OPOM 0a30BBIX AITOPUTMOB M Oa30BBIX CTPYKTYP JNAaHHBIX.

1. Mecto nucuuminibl B cTpykType OITOII
JlucuuiuinHa «AJNTOPUTMBI  CTPYKTYPBI TAaHHBIX» OTHOCUTCS K 00s3aTesibHON vacTu biioka 1
«lucuunnuHe, BXOIUT B MOAY/b «Pa3paboTka mporpaMMHOT0 00ECIeUeHUs».

IIpepexBu3uThl AUCHUIUIMHBL «OCHOBBI NPOrpaMMHUpPOBAHUN», «JlUCKpeTHas MaTeMaTHKay,
«MaremaTuueckast IOTUKa U TEOpHs allrOPUTMOBY, «Teopus rpadosy.

[TocTpekBU3UTHI

IUCHUILINHEL:

«Teopus

KOMITWIAITHUH ), «KOMHBI-OTepHaSI Fpa(bI/IKa».

BBIYUCIUTEILHON

CIIOKHOCTHY»,  «MeToabl

2. KomnereHnum W pe3yJbTaThl 00yuyeHusi, ¢opmMupyembie B pe3yJibTaTe OCBOEHHS

JUCIHHUILIMHBI
Tabnuna 1.
Kon u HanMeHoBaHMe pe3yJIbTATOB 00y4YeHHs
TUTAHUPYEMBIE Pe3yIbTaThl 00yUICHUS 10
Komnerennus NupukaTop KoMneTeHInu ( Py pesy i

JIMCIUTUTMHE, XapaKTePU3YIOIIHNE STATTbI
(hOpMHUPOBAHUS KOMIICTCHITH)

OIIK-2 Cnocoben

MPUMEHSITh COBPEMEHHBI
MaTeMaTHYECKUI anmapar,
CBSI3aHHBIN c
MIPOEKTUPOBAHUEM,

pa3paboTKoi, peanu3amueii
u OLICHKOM KadyecTBa
MPOrPaMMHBIX IPOIYKTOB

HOIIK-2.1 Ucnons3yeT METOIBI
MOCTPOCHUS U aHajIW3a aJrOpPUTMOB
IpU MPOCKTUPOBAHUKM H Pa3pabOTKe
MPOTPAMMHBIX CHCTEM -

NOIIK-2.2 Ucnonb3yeT
(yHaaMeHTaNbHBIE ~ 3HAHMSA IS
peanu3aiyu aNropuTMOB HMPHUTOJHBIX

OP-2.1.1. 3HaTh MeTOABI HCCJICAOBAHUSI U
TEOPHIO CJIOKHOCTH AITOPUTMOB

OP-2.2.1. YMeTh TIPUMEHSTH METOBI
HCCIICIOBaHMS AITOPUTMOB IPH CO3JIaHUHM U
aHaIn3e IMPorpaMM

OP-2.3.1. 3Harp mnpuHUMIIBL  pa3pabOTKH
3¢ (GEKTUBHBIX alTOPUTMOB, Ha0Op 0a30BBIX
ANTOPUTMOB U 0a30BbI€ CTPYKTYPHI TaHHBIX

u MPOrpaMMHBIX | i1 mpakThdeckoro npuMeHeHus B | OP-2.3.2. VMers NOpuUMEHSATh MOJNYy4YE€HHbIE
KOMIUIEKCOB B Pa3JIMYHBIX | 001acTH MH(YOPMAMOHHBIX CHCTEM U | 3HAHHS IPH CO3JIaHUHU M aHAJIN3E IIPOTPAMM
o0yacTAX  4eJIOBEYECKON | TEXHOJOTHH -

nesirensHOCTH OITK
HOIIK-2.3 PazpabaTriBact
AITOPUTMBI W NPOTPaMMBI  IPH
pelieHn 3a1a4 npodeccHoHaNbHOM
JIeSITeIbHOCTH

3. CTpyKTYypa U coiep:KaHHe AU CHUIITHHBI
3.1. CTpyKTYpa H TPY/10eMKOCTh BH/I0B Y4eOHO# padoThI M0 JUCHMUILINHE

OO6m1ast Tpy10€MKOCTh TUCIHMIUIUHBI COCTABIIAET 5 3aueTHBIX eauHull, 180 yacos.

Tabauna 2.
TpynoeMKocTh B akaJeMHIECKHX
Bup yuebHoit paboTs yacax

3 cemecTp BCEro
Oo0mast TPy10eMKOCTh 180 180
KoHTakTHasi pagora: 105,1 105,1
Jlexiuu (JI): 32 32
[paktuku (I13) 32 32
JlabopaTopusie pabotsi (JIP) 32 32
Cemunaps! (C3)
['pynnoBele KOHCYIbTALMU 6,8 6,8
WuauBuayaabHbIE KOHCYJIBTAILHN
[IpoMexyTouHas arTecTarysl 2,3 2,3
CamocrosiTe1bHas paboTa 00y4al0Ierocsi: 74,9 74,9




- uzyueHue yueOHo2o mamepuana, nyoauKayull 13,2 13,2

- 10020MOBKaA K 1aO0PAMOPHbIM 3AHAMUIM 30 30
KoHTpoan 31,7 31,7
Bun npome:kyTouHO# aTTecTanNKN IK3aMEH IK3aMeH

(3auyer, 3a4eT ¢ OLIEHKOM, IK3aMeH)




3.2. Couepmanne U TPYAOEMKOCTb pa3jie/JioB JTUCHUIIINHBI

Tabnuua 3.
Bnu
| ce Yacel B
y4eOHOI Kox (s1)
Kon M€ | DBJEKTPO Bcero
HammenoBaHme paserioB v TeM U HX COAEpKaHHe paboTsl, . Jluteparypa pe3ynbTaTa(oB)
3aHATH o CT HHOM (dac.)
3aHATHI, o0OyueHHs
P ¢bopme
KOHTPOJIS
Paznen 1. MeToabl aHaIM3a aJITOPUTMOB 3 4 1,2 OP-7.1.1
1.1. ANTOPUTMEI, UX XapaKTEePUCTUKH U METOJIBI aHAITN3a Jlexrim 2
[IpakTuka 2
Paznen 2. ITouck u cOPTUPOBKA 3 38 1-6 Bce xoxpr u3 Tab.
2.1. [IpocThie anroOpUTMBI COPTUPOBKH U TIOUCK B YIOPSIIOUYESHHOM MacCHBE Jlexrim 3
[IpaxTuka 3
2.2. D¢ dexkTuBHBIC aNTOPUTMBI COPTUPOBKHU H MOPSAKOBEIC CTATHCTHKHI Jlexrim 5
[IpaxTuka 5
JlabopaTtop
2.3. IMoxaroToBka u cava IporpaMMBI IO TeMe paszerna 2 - 12
2.4, N3ydenne TeopeTHuecKOro MaTepuaia u pazpaboTka mporpaMMBbI [0 TeMe pasjena CPC 10
Pazgen 3. CTpyKTyphbl JaHHBIX 3 34 1-6 Bce xoxp! u3 Tab.
3.1. Xenr-Ta0uIibl Jlexruu 3
[MpakTuka 3
3.2. HudopmanroHHbIe AepEeBbs Jlexmn 4
[paxTuka 4
Jlaboparop
3.3. [ToaroToBka U caya mporpamMMsI 1o TeMe pazjaena 3. - 10
3.4. N3ydenne TeopeTHUECKOro MaTepuaia u pa3paboTka mMporpamMMBbl Mo TeMe pasjiena CPC 10
Pa3gen 4. OnTuMu3anmoHHbIE AJITOPATMBI H 32/1a4d HA rpadax 3 40 1-6 Bce xoxp! u3 Tab.
4.1. Mertonb! pereHnss KOMOMHATOPHBIX U ONITUMU3AIIMOHHBIX 3a71a4 Jlexnun 1
ITpakTrka 1
4.2. IMTownck Ha rpadax Jlexrm 2
I[IpakTHuka 2
4.3. ITytn Ha Tpadax Jlexrm 2
I[IpakTHuka 2
4.4, 3amaua packpacku rpadoB Jlexunn 2




[IpaxTuka 2
45, 3amaya KOMMHBOSDKEPA U METOJIBI €€ PEIICHHS Jlexmmn
[IpaxTuka 3
4.6. [loaroroBka u caava mporpaMMsl 110 Teme paszena 4 £36opaTop 10
4.7. W3y4yeHune TeopeTHyecKoro Marepuaia u pa3paboTka MporpaMMsl 110 TeMe paszena CPC 10
Pa3gen S. 3amaua moucka moacTpoku 14 1-6 Bce koanl u3 Ta0II.
5.1. ANTOPUTMBI IOUCKA MOJCTPOKH Jlexiu 3
[MpakTuka 3
5.2. W3ydeHne TeopeTH4ecKoro MaTrepuaia CPC 8
Pasnea 6. Teopus anropurmos u NP-noJinblie 3axaun 9,2 1 OP-7.1.1
6.1. Mopneny BBIYMCIEHUN U MAalIUHbI THIOPUHIa, OCHOBBI TEOPUU AJITOPUTMOB Jlexnuu 1
I[TpakTuka 1
6.2. NP-mosiHOTa 331841 BEIIOJIHUMOCTH, CBsI3b NP-ITOTHBIX 3a1a4 Jlexmmn 1
[IpaxTuka 1
6.3. W3ydeHne TeOpeTHIecKOro MaTepraa CPC 5,2
KoHcynbranum B nepuoja TeopeTu4ecKoro o0y4eHusi M NpoMeKyTOYHOM Koncynera 6.8
aTTecTalluu s
IMoaroroBka K MPOMEKYTOYHOI aTTeCTAMHI DK3aMeH 31,7
2,3

IIpoxo:xaeHne NpoMe:KyTOYHOM aTTecTaluu B GopMe IK3aMeHa




4. O0pa3oBaTe/IbHbIe TEXHOJOTHH, Y4eOHO-MeTOAMYecKoe U NHPOPMALMOHHOEe obecredyeHue
AJI5l OCBOCHMS AU CHHILTUHBI

AyIUTOpHBIE 3aHATHS POBOJATCS B (hopMe JICKIHA, MPAKTHYECKUX | JIAOOPAaTOPHBIX 3aHsATHI. Ha
JEKIUAX U MPAKTUKAX U3Yy4aeTCsl TEOPETHUECKUI MaTepual, Ha JJa0OPaTOPHBIX 3aHATHIX CTYACHTHI
TOTOBAT W CHAIOT 3a/IaHUs 10 TeMaM Kypca. BHeaynmuTopHas caMOoCTOsTeNbHAs padoTa CTYIEHTOB
BKJIIOYAET U3yYCHHE TEOPETUUECKOT0 MaTepualia 1 pa3padoTKy IPOrpamm.

[Ipomexxyrounasi arrectanus (PK3aMEH) NPOBOJUTCS IO pe3yiabTaraM cllayd J1abopaTOpHBIX
3aJlaHUi M YCTHBIX OTBETOB Ha BOIIPOCHI HA dK3aMeHEe. DK3aMeH MPOBOIUTCS B 2 3Tama: Mo TeMam
paznenoB 1-3 B cepeiliHe ceMecTpa U TeMaM pas3zesioB 4-6 B KOHIE CEMECTpA.

TunoBble 3aaHus WIA WHBIE MaTepHajbl, HEOOXOIMMBIC UIS OICHKH PE3yJbTaTOB OOYYEHUS,
XapaKTepU3YIOMUX dTambl  (HOPMHUPOBAHHSI KOMIIETEHIIMH, ¥ METOAMYECKHE MAaTEPHAIIBI,
OTIPEISIISIONINE MIPOLEAYPhl OIICHUBAHUS PE3yJbTAaTOB 00y4YeHHs, puBeacHbI B [IprmokeHnn 1 k
paboueii mporpamme «DOH/ OIEHOYHBIX CPEICTBY.

4.1. PexoMeHnayemasi IuTepaTypa u yueO0HO-MeToANYeCKoe o0ecreyeHue

No T'ox m3manms,

i ABTOpHI / COCTaBHTENH 3arnaBue W3narenscTBO KOJIMYECTBO
CTpaHHMI]
OcCHOBHas TUTEPATYpA
KOIBMeH T AunroputwMmsl: [Toctpoenue u Mocksa [u ap.]: 2014 r., 1323
1. | Jeusepcon Y., .
Pusecr P., IlITaiin K. ananu3: [[lep. ¢ anrm.| Bunbsamc C.
HckyccTBO
2. | Kayr J. nporpamMmupoBanus uist OBM. | M.: Bunbsmc 2012 r.
T. 1.
3. | KpysP. CTpyKTypbl JaHHBIX U M.: EI/VIHOM. Jlab. 2008 T
MIPOEKTUPOBAHUE MPOrPAMM 3HaHUUI

JlononHuTesnpHas AUTEpaTypa

Anroputmsl: pykoBojcTBo o | Cankr-IlerepOypr:

4. | CkuenHna C. paspaboTKe BXB-TTerep6ypr 2014 r.

5. | Makkonuen Jx. OCHOBEI COBPEMEHHEIX M.: Texnocdepa 2006 r.
QITOPUTMOB
dyHaaMeHTaIbHbIe

6. | CemxBuk P. anroputmbl Ha C Y. 5: [B 5 u.: | M. [u np.]: DiaSoft, | 2003 r., 86 c.

nep. ¢ aHri. |

4.2. ba3bl JaHHBIX U HHGOPMALMOHHO-CIIPABOYHbIE CHCTEMbI, B TOM YHUCJIe 3apy0e:KHbIe

1. Kypc «Anroputmbl ¥ aHanmu3 cioKHOCTH» B cucteme Moodle TI'Y [DnextpoHHBIA pecypc],
2021-. URL.: https://moodle.tsu.ru/course/view.php?id=5886.

2. N3natenberBo «JIaub» [DIIeKTPOHHBIN pecypc]: AIeKTPOH.-On0IHOTe Has: cUcTeMa. — DIIEKTPOH.
nan. — CII6., 2016- . — URL: http://e.lanbook.com/

3. DnextponHas Ooubnmoreka (pero3utopuii) TI'Y [DnekTpoHHBI pecypc]. — DICKTPOH. JaH. —
Tomck, 2016- . URL: http://vital.lib.tsu.ru/vital/access/manager/Index

4. O1eKTpOHHO-OMOIMOTeYHasT cucTeMa Znanium.com [DnexkTpoHHBId pecypc] / Hayuno-
n3narensckuii nentp Mudpa-M. — Dnekrpon. gan. — M., 2016- . URL: http://znanium.com/

4.3. llepeyeHb JMIEH3MOHHOTO M MIPOTPAMMHOI0 00ecneYeHUst
[TporpammHoe obecrieueHne — cpeacTa nporpammupoBanus Ha C, C++, C#, Pascal:
. Microsoft Visual Studio,



http://znanium.com/

. Lazarus.
. cipaBouHas cucrema — MSDN.

4.4, O6opynoBaHue U TEXHHYECKHE CPeACTBA 00yYeHusI

Jns  peanuzanyl  AUCHUIUIMHBI HEOOXOAWMBI JICKIIMOHHBIC ayIUTOPHH M ayAUTOPUHU IS
IIPOBE/ICHUS MPAKTUUECKUX 3aHATUH. CriennaibHble TEXHUUECKUE CPesiCTBa (IIPOEKTOP, KOMIIBIOTEP
U T.J.) TpeOYIOTCS JUIsl IEMOHCTpPAIlMM MaTepuana B paMKax HM3y4aeMbIX pPa3JesIOB, MMPOBEIACHUS
3alIUThI IPOEKTOB B KOHIIE ceMecTpa. Best OCHOBHAsS M IOMOJIHUTENIbHASL IUTEPATypa, He0OXoauMast
IUISL CAMOCTOSITENTLHON pabOTHI M MIOATOTOBKH K 9K3aMEHY, UMeeTcsl B HaydHoi onbnmnotexe TI'Y.

5. Metoauyeckue yKkazaHusl 00y4aOUIMMCS 10 OCBOCHHIO U CHHUILINHBI

AyIUTOpHBIE 3aHATHS OPTaHU3YIOTCS B BUJE JIGKIUH U MPAKTHK, a TAaKXKe JJAOOPATOPHBIX 3aHATHIHA,
Ha KOTOPBIX CTYIEHTHI BBIIIOJIHSAIOT U CAAIOT 3a/IaHUs IO KypCy.

CamocrosrenbHas padoTa CTyI€HTOB 1O AUCHUILIMHE OPTaHU3YyeTCs B CIEAYIONIHNX popMax:

1) camocTosiTeNIbHOE M3Yy4YEHHE OCHOBHOTO TEOPETUYECKOTr0 Marepuana, O3HAKOMIIGHHE C
JOTIOJIHUTEIBHOM JIuTepaTypoil, IHTepHeT-pecypcamu

2) BBITIOJTHECHHE JIA0OPATOPHBIX PabOT.

6. [IpenoaaBaTenbcKHii COCTAB, PeATU3YIOIIUH THCIUILTHHY
®ykc Anexcanap JIbBOBMY, KaHJ. TEXH. HAyK, JOLEHT, JOLEHT Ka(eapbl TEOPETUUYECKHX OCHOB

unpopmaruku TI'Y.

7. SI3bIK npenogaBaHusi — PYCCKUM SI3bIK.



