MuHnCTepCTBO HayKH M BBICIIETO obpazoBaHuUs Poccnﬁcxoﬁud)ezxepaunn
HALIMOHAJIBHBIN I/ICCJIElIOBATEJIbCKI/II/I
TOMCKUU I'OCYIAPCTBEHHbBIM YHUBEPCUTET (HU TI'Y)

VIHCTHTYT NpUKJIAIHONH MaTEMATHKH U KOMIIBIOTEPHBIX HAyK

VTBERXKITATO:.,
JlpeKTops “
: S D,

5%
W

. eZoW
oy ACB. 3amMaTHH
ek

20 JZ3 .

Pabouas nporpamma JMCUHIUTHHEL
AJIrOPUTMBI M CTPYKTYPbI JaHHBIX
10 HANpaBJIEHHUIO IOJTOTOBKH
09.03.03 Ilpukaagnast uHpopMaTUKa

HamnpasnenHocTs (mpoduiib) NOATOTOBKH :
Pa3pa6oTka nporpaMMHoro ooecrnedenus B Hu(ppoBoii IKOHOMHKeE

®opma 06yueHus
Ounasn

Kpanudukanms
bakanasp

['on npuema
2023

Kon nucuunnunase: B yuebHoM mnane: 51.0.04.02

COIJTIACOBAHO:
urens Ol
' C.I1. Cymenko

Ip nare b YMK
. C.IIL Cymenko

Vi
Tomck — 2023



1. leab ¥ NIaHUPYyeMble Pe3yJabTaThl 0CBOEHUS THCIUIIMHbI

[enbro 0OcBOEHUS AUCHUILINHBI SBJSETCS POPMUPOBAHUE CIACAYIOIUX KOMITETECHIIUI:

— OIIK-7 - Cmocoben pa3zpabaThiBaTh aNTOPUTMBI U TMPOTPAMMBI, HPUTOAHBIC IS
MPAKTUYECKOTO TPUMEHEHUSI.

NOIIK-7.3 Pa3pabareiBaeT airopuT™Mbl H TPOTPaMMbl TPH PEHICHUH  3ajad
npohecCuoHaNBHOM NeSTeNbHOCTH.

NOIIK-7.2 Hcnome3yeT QyHIaAMEHTAIbHBIC 3HAHHS [UIsl peaHu3alii  aJrOpPUTMOB
IOPUTOAHBIX JUIsl TMPAKTUYECKOTrO TMPUMEHEHUss B 00JacTH HH(POPMAIMOHHBIX CHUCTEM U
TEXHOJIOTHM.

HNOIIK-7.1 HWcnons3yer METOIbl TMOCTPOCHHS M aHaJIW3a aJrOpUTMOB  MPHU
MPOSKTUPOBAHUH U Pa3padO0TKe MPOTPAMMHEIX CUCTEM.

Pe3ynbraramMu 0CBOEHUS IHMCUUIUIMHBI SBISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIH:

HOIIK-7.3 Mosxer pa3pabaThiBaTh aJITOPUTMbI W IMPOTPAMMbl TPHU PEHICHUH 3a7a4
po(hecCuOHATILHON e TENbHOCTH.

NOIIK-7.2 3naer Kkak HCHONIb30BaTh (yHAAMEHTaJbHbIC 3HAHHS IS pealld3aluu
QITOPUTMOB TIPUTOTHBIX JIJISI TPAKTUYECKOTO IPUMEHEHUS B 00J1aCTH WH(POPMAITUOHHBIX CUCTEM
Y TEXHOJIOTHM.

NOIIK-7.1 3HaeT kak MCHOJbB30BaTh METOAbI MOCTPOEHUS M aHalIM3a aJrOPUTMOB IpU
MPOEKTUPOBAHUU U Pa3pabdOTKe MPOTrPAMMHBIX CUCTEM.

2. 33}13‘11/1 OCBOCHUA TUCHHUIIIIMHBI

— OcBOMTH METO/BI aHAIN3a U pa3pabOTKU APPEKTUBHBIX AITOPUTMOB, O3HAKOMUTHCS C
Ha0OpOM 0a30BBIX AITOPUTMOB B 0A30BBIX CTPYKTYP AAHHBIX.

— HayunThcsi TpUMEHATh NOJYYEHHbIC 3HAHUS JUI PEIICHHS TPAKTUYECKUX 3a/1ad
po(hecCuOHATILHON e TEIbHOCTH.

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl
JlucumMmiuHa OTHOCUTCS K 00s3aTeNbHOM dYacTh 00pa3oBaTeIbHOM MPOTrpaMMBbIL.
JucuumirHa BXOAUT B MOoayJb «Pa3paboTka MporpaMMHOIO 00ecriedeHus .

4. Cemectp(bl) ocBOeHMS M (popMa(bl) MPOMEKYTOYHOM aTTeCTALMM 10 AUCUMILIMHE

UYeTBepThill CEMECTP, DK3aMEH.

5. BxoaHblie Tpeﬁonamm AJIA OCBOCHUSA JUCHUIIJIUHBI

JUis  yCHEeIIHOrO0 OCBOCHMsI JUCHUIUIMHBI TpPeOYIOTCS pe3yiabTaTbl OOydeHHUs 10
cienylomuM  aucuuiuiHaM:  OCHOBBI  MporpaMMmupoBaHusi, JlMcKpeTHass MaTemaTHKa,
MaremaTtHnueckas JOruKa U Teopus anroputMos, Teopus rpados, OObEKTHO-OPUEHTHPOBAHHOE
IPOrpaMMHUPOBAHUE.

6. SI3bIK peanuzanuun

Pyccknit

7. O0beM TUCHUILIAHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIUHBI COCTABIISAET 5 3.€., 180 yacoB, U3 KOTOPHIX:
-nekuu: 32 u.

-maboparopusie: 32 4.

-IpaKTUYeCcKue 3ausaTus: 32 u.

- IPaKTHU4eCKask MOATOTOBKA — 32 4.

O06beM caMOCTOSATENbHOM pabOThI CTYIEHTA OINpeIeNieH YIeOHBIM IJIaHOM.



8. Conep:xkaHue TMCHUILUIMHBI, CTPYKTYPUPOBAaHHOE M0 TeMaM

Tema 1. MeToasl aHanm3a arOpuTMOB.
AJITOPUTMBI, UX XapaKTEPUCTUKU U METO/Ibl aHAIHM3a

Tema 2. [louck u copTupoBka
[IpocTeie anropuTMbl COPTUPOBKH M TIOKCK B YIOPSIOYEHHOM MaccuBe. D (eKTHBHbIC

AJITOPUTMBI COPTUPOBKHU U MOPAAKOBBIC CTATUCTUKU.

Tema 3. CTpyKTyphl JaHHBIX
Xem-rabaunel. H(DOpMamoHHbIE IepeBbS.

Tema 4. OnTuMHU3aIMOHHBIE AITOPUTMBI M 3a]1a4d Ha rpadax
Mertop! perieHrst KOMOMHATOPHBIX M ONITUMHU3AIMOHHBIX 3a1a4. [lonck Ha rpadax. [Tytu

Ha rpadax. 3amaya packpacku rpagos. 3aaya KOMMHBOSKEPA U METO/IbI €€ PELICHUSI.

Tema 5. 3agada noucka MoJCTPOKU
AJITCOPUTMBI TOUCKA MOJICTPOKH.

Tewma 6. Teopust anroputMoB U NP-nonHbie 3a1aun
Moaenu BBIYMCIIEHU U MalluHbl ThIOPUHTA, OCHOBBI TEOPUM alnTropuTMOB. NP-nonHOTa

3a7a4M BBITTIOJTHUMOCTH, CBSI3b NP-IIOJHEIX 3a7ad.

9. Tekymmii KOHTPO.JIb IO IUCHUILIHHE

Tekymuii KOHTPOJb MO JUCHMUIUIMHE MPOBOJUTCS NYTEM KOHTPOJSA MOCEIMIAEMOCTH,

BBIMOJIHEHHS TPEX JTA00PATOPHBIX paOdOT U PUKCHPYETCsl B pOPME KOHTPOJILHOM TOYKU OJIUH pa3
B cemectp. JlabopaTopHbie pabOTHl OLIEHMBAIOTCA MO MATHOAJUILHOM IIKAJEe IO CIEAYIOIIUM
napameTpam:

MOJIHOTA pean3allii IpOrpaMMBbl,
OTBETHI Ha BOIIPOCHI 110 TIEpeMEHHBIM, () YHKITUSAM, K1accaM POrpaMMBI

OTBETHI Ha BOIIPOCHI 110 TEOPUH U3 COOTBETCTBYIOLIETO pa3jiena Kypca

YMEHHE UCIIPABIATH OMUOKU U ONIePaTUBHO BHOCUTH U3MEHEHHUS B IPOTPAMMY.
[TpakTHyeckast MOArOTOBKA OLEHUBAETCS 110 pe3yibTaTaM J1a00paTOpHBIX padoT.

10. HOpﬂlIOK MPOBCACHUSA U KPUTCPUHU OLICHUBAHUSA l'[pOMC)KyTO‘lHOﬁ arrecranumn

Teopernueckue u nmpakTUyeckue pe3ynbTaTsl hopmupyrotcs komnereHuusmu MOIIK-7.1;

NOIIK-7.2; UOIIK-7.3 u pe3ynbraraMu 00ydeHUsI:

Buja oueHo4Horo cpeacraa

Jrtansl GOPMUPOBAHUS KOMIIETeHIUI Koa n HaumeHOBaHuUe o
Ne (TecThl, 3a1aHus1, KEHCHI, BOPOCHI U
(pa3aenbl AMCHUILINHBI) pe3yJabTaToB 00y4eHHs p.)
Merto/1bl aHanM3a alIropuTMOB OP-7.1.1, OP-7.2.1, OP-
1. 731 Bonpocsl o Teopuu pazaena 1.
[Touck u copTupoBka OP-7.1.1, OP-7.2.1, OP- Bomnpocs o Teopuu pazaena 2.
2. 3ajaHus ¥ BOIPOCHI K
7.3.1 o
naboparopHoit pabore Nel
CTpyKTypbl JaHHBIX OP-7.1.1, OP-7.2.1, OP- Bompocs! o Teopun pazaena 3.
3. 731 3aianusi ¥ BOMPOCHI K
o nabopaTopHoi padboTe Ne2
OnTuMHU3aIMOHHBIE AJITOPUTMBI U OP-7.1.1, OP-7.2.1, OP- Bomnpocsl o Teopuu pazaena 4.
4. | 3amaun Ha rpadax 3agaHus U BOIPOCHI K

7.3.1

naboparopHoii pabore Ne3




5 3ajaua MoucKa MoACTPOKH OP-7.1.1, 7O:;3-17.2. 1, OP- BoNpock! 10 TeopHH pasiera 5.
6 Teopus anroputmoB u NP-tmomasie | OP-7.1.1, OP-7.2.1, OP- BoIbOCh [0 TEODHIL Dasiena 6
| sanaun 7.3.1,0P-7.3.2 P PHH PASACIa b.

DK3aMeH B YETBEPTOM CEMECTpE IMPOBOJIUTCS IO pe3yjibTaTaM caadd JabopaTOpHBIX
3aJJaHU{ ¥ YCTHBIX OTBETOB HA BOIIPOCHI HAa dK3aMeHe. DK3aMeH MPOBOJUTCS B 2 ATaIla: 1o TeMaM
paznenoB 1-3 B ceperiHe ceMecTpa U TemMaMm pasjiesioB 4-6 B koHIEe cemecTpa. [Ipu craue xaxaoii
1a00paTOpHOIT PabOTHI M OTBETAX HA BOMPOCHI HA IK3aMEHE MPOBEPSIOTCS 3HAHHUS M YMEHUS 110
HHJUKAaTOpaM BCECX KOMHCTCHL{I/Iﬁ JUCHUITIIINHBI.

IIpuMepHBIii IEpeYeHb TEOPETUYECKUX BOIIPOCOB

TeopeMsbl 0 TPYIOEMKOCTH.

Coptuposka lenna.

© o N R WDNRE

[TupamuganbHast COpPTUPOBKA.

el
N )

PexkyppeHTHBIE U PEKYPCUBHBIE AITOPUTMBI.
TpynoeMKOCTb U EMKOCTHAs CII0KHOCTD.

JIMXOTOMUYECKUH MIOUCK B YIOPSA0YCHHOM MacCHBE.
[IpocTeie anropuT™MbI COPTUPOBKH.

CopTupoBKa CIIMSIHUEM — PEKYPCUBHBIN U PEKYPPEHTHBIN BapUaHTHI.

bunaphas xKyua 1 npocenuBaHHE IEMEHTOB.

. beIcTpas copTupoBka: uues, TPyA0OEMKOCTb B CPEAHEM M HAUXYALIEM.
. beIcTpas copTupoOBKa: Hies, pa3lelIeHHE OINOPHBIM IEMEHTOM, BapUAHThI C OJHUM

WM IBYMs PEKYPCUBHBIMHU BbI30BaMH, EMKOCTHAs! CJI0KHOCTb.
12. XemmpoBanue. Ues, METO 1EOYEK.
13. XemmupoBanue. Mnes, MeTo1 OTKpBITON aipecaliui. BapuaHTel peaau3anuu.

14. Cnyuqaiinoe 6uHapHoe nepeBo. [locTpoeHue, NouCK, yaaaeHue 31eMEHTOB.

15. ABJI-nepeBss. [lepeBbs @ubonaquu. TpynoemkocTs noucka. CTpykTypa BepIIUHBI.

16. lo6aBnenue Bepmmabl kK ABJI-nepeny.
17. Y nanenue Bepuun uz ABJI-nepesa.

18. B-nepebs. Ctpykrypa BepimHbl. [lonck 3HaueHns1. OleHKH TPYJOEMKOCTH.

19. Metonp! pemieHus 3a/1a4 AUCKPETHON ONTHMHU3AIUH.

20. [Touck B riryOuHy.
21. Tlouck B LIMPUHY.

22. BolieneHne MUHUMANbHOTo ocToBa. Anroputm [Ipuma.

23. Beigenenre MUHUMANBHOTO ocToBa. AnroputM Kpyckana.

24. Tlonck KpaT4almux myrei. AIroput™ JleKcTphl.

25. INownck kpaTuaiimmx myreit. Anroputm doiina-Yopmioia.

26. BapuaHTBI ITOMCKA ONITHUMAIBHOTO MapIIpyTa KOMMHBOSDKEpA.

27. MapuipyT KOMMHBOSKEpa Ha OCHOBE MUHHMAaJIBHOTO OCTOBA.

28. 3ajaua KOMMHBOSDKEpa. AJTOPUTM OJIMKaNUIIIero ropoa.

29. ANTOpUTM UMHUTAILIUU OTXKUTA.
30. MypaBbHHBIH aITOPUTM.

31. 'eneTnueckuii AJITOPUTM IJIA 3ala9 KOMMUBOSKEPA.

32. 3amava packpacku rpadoB. MUHHMaIbHAs pacKkpacka rpada 1Mo METOAy BETBEH H

rpaHull.

33. 3agaua packpacku rpadoB. AJITOPUTMBI, OCHOBAaHHBIC HA CTEIICHSX BEPIIUH.




34. AnropuTMBbl packpacku rpad)oB, OCHOBaHHBIC Ha CKJICMBAaHUHW BEPIIIHH.
35. Packpacka TpaH3UTHBHO-OPUEHTUPYEMBIX I'padoB.

36. Brlienenue 1ByCBSI3HBIX KOMIIOHEHT.

37. Belienenue CUIbHO CBSI3HBIX KOMITOHEHT.

38. Anroputm boitepa-Mypa-Xonryna.

39. AropuT™M Ha OCHOBE KOHEYHOI'O aBTOMATa.

40. AnroputMm Knyra-Moppuca-Ilparra.

41. Anroputm Pabuna-Kapma.

42. Anroputm Axo-Kopacuk.

43. HenerepMUHUPOBAaHHBIE U JIETEPMUHUPOBAHHBIE aJITOPUTMBI.

44. NP-nnonnbie u NP-TpynHble 3a1a4u.

45. OcHOBHBIE WM J0Ka3aTeiabcTBa NP-TIOMHOTHI 3a7a4M BBIIOJHUMOCTH OYIIEBBIX

bopmyL.

[Tpumepsb! 3a1aHuit U1 1a00PATOPHBIX paboT:

1. DddexTrBHBIC ANTOPUTMBI BHYTPEHHENH COPTUPOBKH.

Lenp paboThl: MpakTUYeCKas peanu3anus U uccieqoBaHue d(Q(EKTUBHBIX alTOPUTMOB
COPTHPOBKH.

Omnwucanue: peann30BaTh MIA0JIOHHBIN KiIace ¢ 2-3 CTAaTHYECKUMH METOJaMU COPTHPOBKHU
U TIPOBEPHUTH UX pabOTy Ha OOJIBIINX MACCUBAX PA3HBIX THIIOB.

2. Xew-TaOaulbl U CIIUCKU.

Lenb pa®oTHI: MpaKTUYECKask peaTu3alis U UCTIOIb30BaHHUE IBYX KOHTEHHEPHBIX KIIACCOB.

Onucanue: peann3oBaTh Kiacchl «CHHCOK CTpok» U «Xem-rabnuua (MEeToJ HEenoyex,
XPaHHUT CTPOKH), MCIIOJIb30BATh XEII-TA0NUIy B 33/1a4e MOMCKA YHUKAJIBHBIX CTPOK B OOJIBIIOM
MacCHBe, HCCIIE0BATh TPYIOEMKOCTb.

3. 3agauu Ha rpadax.

Lenb paboTHI: peasm3oBaTh W HCIOIB30BATh HECKOJIBKO AITOPHUTMOB Ha rpadax s
pelIeHns 3a/laud HayaJbHOro pa30MeHus Habopa TOUEK Ha IUIOCKOCTH Ha 33/laHHOE YHCIO
KJIaCTEPOB.

Omnucanue: peaan3oBaTh aJIrOPUTMBI IOCTPOEHHUS MATpPHUI] CMEXKHOCTH U BECOB,
BBIJICJIEHUS] MUHUMAJIFHOTO OCTOBA, BBIACTICHUS KOMIIOHEHT CBSI3HOCTH M UCIIOJB30BaTh UX IPH
pELICHUH UCXOIHOM 3aJauu.

HrtoroBass sK3aMeHallMOHHAsl OleHKa (opMHUpYyeTCs KaK CpeJHEeB3BEUICHHAs IO
pe3yabpTaTaM cAadu JabopaTOPHBIX padOT U YCTHOTO coOeceI0BaHUs Ha SK3aMEHe.

Pe3ynbpratel  9K3aMeHa ~ ONPEAETSIOTCS  OIEHKAMH  «OTIUYHO»,  «XOPOILOY»,
«YJIOBJIETBOPUTEILHOY, «HEYIOBICTBOPUTEIHHOY.

11. YueOHO-MeTOOAMYECKOE 00eceueHne

a) DIIEKTPOHHBIN yueOHBIN KypC 10 TUCHUIUIMHE B AJIEKTPOHHOM YHUBepcutere «Moodle»

6) OnleHOuHBIE MaTepHagbl TEKYLIEr0 KOHTPOJIS MU MPOMEXKYTOUHOW aTTeCTallH I10
JUCITUITIINHE.

B) MeToanueckue yka3aHus 1O MPOBEIEHHUIO TaOOpaTOPHBIX padoT.

12. Mlepeuens yueOHOii TUTEpaTYphI U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JIUTEpaTypa:

— T. Kopmen, Y. Jleizepcon, P. Pusect, K. IlItaiin. Anroputmsl: [loctpoenne n aHanums:
[[lep. c anrn. |. Mocksa [u np.]: Bunbsamc, 2014. — 1323 c.: unn.

— Kuyt . UckycctBo nporpammupoBanus aias OBM. T. 3. M.: Bunssawmc, 2012.



— Kpy3 P. Ctpykryps! gaHHBIX U IpoekTupoBanue nporpaMMm. M.: BUHOM. Jla6.
3uanwii, 2008.

0) IOTIOJIHUTEIbHAS JTUTEPATYpa:

— Cxuenna C. ANroputmbl: pyKOBOACTBO 1o paspaborke. Cankr-IlerepOypr: BXB-
[TerepOypr, 2014.

— MakkonHen JIx. OCHOBBI COBpeMEHHBIX anropuTMoB. M.: Texrocdepa, 2006.

— CemxBuk P. ®ynnamentanbubie anroputmel Ha C Y. 5: [B 5 4u.: mep. ¢ anri.]. M. [u ap.]:
DiaSoft, 2003.

13. Ilepeyenb HHGPOPMALMOHHBIX TEXHOJIOT Ui

a) TUIICH3MOHHOE ¥ CBOOOTHO PaCIpOCTPaHsIEMOe MPOTrPaMMHOE O0eCTICUCHHE:
[IporpammHuoe obecrieuenue — cpeacTra nmporpammupoBanus Ha C, C++, C#, Pascal:
e Microsoft Visual Studio,
e Lazarus.
e cnpasoynas cucrema — MSDN.

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIC CHUCTEMBI:

— DJNEKTPOHHBIN KaTajor Hayynoiu Ooubmmorexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas Ooubnmoreka (perozutopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.com/

— DIIeKTpOHHO-O0MOIMoTeYHas: cucTemMa Znanium.com [DnekTpoHHbIN pecype] / Haydno-
uznarenbckuii neHtp Mudpa-M. — Dnekrpon. nan. — M., 2016- . URL: http://znanium.com/

14. MaTepuaibHO-TeXHHYECKOe obecrieyeHme

Aynuropun JUist IPOBEACHUS 3aHATUN JIEKIIMOHHOTO TUIA U AyAUTOPUM JIJISl IPOBEJICHUS
71a00paTOPHBIX 3aHATHH.

Aynuropus Uil TPOBEACHUS JIEKIIMOHHBIX 3aHATUM JODKHA OBITh OCHAIlleHa
MYJIbTUMEAUMHBIM 00OpYJOBAaHHEM C JOCTYIIOM B HHTEpHET (IPOEKTOp, SKpaH, MOHHUTOD,
CUCTEMHBIH 0J10K). [{71s1 mpoBeieHus 1abopaTOpHBIX 3aHIATUN TpeOyeTcsl HaTn4Yre KOMIIBIOTEPHON
TE€XHUKU C YCTAHOBJICHHBIM COOTBETCTBYIOILIMM IpPOrpaMMHBIM obOecrieueHueM. Ilpu ocBoeHnn
JUCIUIUIMHBI UCcoJib3ytoTcsi komnbioTepHbie kinaccel UTIMKH TT'Y ¢ moctymom k pecypcam
Hayunoit Oubmuorexku TI'Y, B TOM 4yHcie OTEYECTBEHHBIM M 3apyOE€KHBIM NEPUOTUYECKUM
n3ganuam u MarepHera.

BuptyaneHble ayTUTOpUH JUTsI IPOBEIEHUS 3aHATHH JIEKIIHOHHOTO U TaOOpaTOPHOT'O THIA,
UHAUBUAYAJIbHBIX M TPYIIOBBIX KOHCYJIbTAllMi, TEKYLIEro KOHTPOJS M IMPOMEKYTOUHOM
aTTecTaluy B cMettanHoM (opmate («Moodley).

15. Undopmauus o paspadorunkax

®ykc Anexcanap JIbBoBHY, KaHJ. TEXH. HAayK, JOLEHT Kadeapbl TEOPETUYECKHX OCHOB
uHpopmatuku TI'Y.
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