OcHoBHas npoeccroHalibHas 00pazoBaTeabHas MporpaMma
01.03.01 Marematuka
(Marematuka, anrOpuTMbl U aHATU3 JAHHBIX)

MuHucTEepCcTBO HAYKHU U BbicIero oopazosanusi Poccuiickoii @enepannu

WBAHOBCKHWI I'OCYJAPCTBEHHBI YHUBEPCUTET

Kadenpa dyngamenTanbHOM MaTeMaTUKU

OOBPEHO:
PykoBoauzens OI1
o TIO0.A. Xammna

jonnn%)
« 1 » cenrsabps_2022 .

PabGouasi nporpaMmma QuCHUIINHBI
KomOuHaTOpHBIE aJITOPUTMBI

YpoBeHbB BBICIIETO 00OpPa30BaHUS: OakanaBpuar

KBanudukarus BeITyCKHUKA! OakanaBp

Hanpasnenue noaroroBku: 01.03.01 MaremaTuka

Hampasnennocts (ipoduis) MaremaTurka, anropuTMbl U aHAJIN3 JAHHBIX

00pa3oBaTeIbHON MPOrPaAMMBIL:

HMBanoBo



OcHoBHas npoeccroHalibHas 00pazoBaTeabHas MporpaMma
01.03.01 Marematuka
(Marematuka, anrOpuTMbl U aHATU3 JAHHBIX)

1. Henu ocBOeHMS TN CHUIITTHHBI

HenssMmu ocBoeHUs TUCIUILIMHBI ““KOMOMHATOPHBIE aITOPUTMBI * SIBJISIOTCS MOTyYeHUE 0a30BBIX
3HAHUM MO CIEIYIOLINM pa3IeaaM:

— o01111e MeTOo/IbI MOCTPOCHUS U aHaIK3a 3(PPEKTUBHOCTU AITOPUTMOB;

— OCHOBHBIC a0CTPAKTHBIC TUIIBI JAHHBIX (CITUCOK, CTEK, OUYepe/lb, U T.11.);

— OMHapHbIE AePEBbs, XIUIMPOBAHUE U JIP. CTPYKTYPHI IS IPEACTABICHUS MHOYKECTB;

— KJIACCUYECKHUE AJTOPUTMBI MO CIEAYIOIIKUM pa3zesaM: MOUCK AJIEMEHTAa, COPTUPOBKA, IOUCK
MOJICTPOKH, aITOPUTMBI HA OPUEHTHUPOBAHHBIX M HEOPUEHTUPOBAHHBIX Tpadax u Jp.

— CTCIHAIILHBIC METOIbI pa3pabOTKU aIrOPUTMOB: UTEpAIlisl, METO BETBEH U IPAHULL, PEKYPCHSI,
JUHAMHYECKOEe IPOrpaMMUPOBaHUE, AITOPUTMBI THIIA «Pa3/Aeisii U BIaBCTBYI», «KaHBIC aJITOPUTMBI,
AJITOPUTMBI JIOKAJIBHOTO TIOUCKA U JIP.

[Ipu n3yueHnH QUCUUIUIMHBI BbIpabaThIBaeTCs odlieMareMaTuyeckas KyabTypa:
- YMEHUE JIOTUYECKHM  MBICIUTh, MPOBOJUTH  JOKAa3aTEIbCTBA OCHOBHBIX  YTBEP)KICHH,
yCTaHaBJIMBATh JIOTHYECKUE CBSI3U MEX/1Y ITOHIATUSAMU;
- 3HaHHE HEKOTOPBIX OCHOBHBIX AJIFTOPUTMOB PEIICHNUS 33/1a4 JUCKPETHON MaTeMaTUKH;
- yMEHHE NpPOM3BOAUTH IMOCIENOBATENbHO BCE OTalbl peIIeHHs 3a7ayd: MaTeMaTHdecKas
IIOCTaHOBKA, BBIOOP ()OpPMaNbHON MOJENH, pean3alis U aHaINu3 Pe3yIbTaToOB.

IIpu ocBOGHUU NUCLUIUIMHBI yYaluecs NpUoOpeTaroT NPaKTUYECKUN HAaBbIK IPOSKTUPOBAHUS U
IIPOrPpaMMHOM  peanu3alMM: Kak [POCTEHMIIMX 4YacTHBIX 3aJad [PUKIAJHOIO UM HAY4YHO
OPUEHTHPOBAHHOI'O MPOTrPaMMHUPOBAHMS, TaK U CO3JaHHE Oa30BbIX YacTed OOJIBLIMX MPOTPaMMHBIX
KOMIUIEKCOB. 3aKj1a/IbIBA€TCsI HaBbIK pab0OTaTh B KOMaH/IE C pa3/ieJIEHHbIMU 3a/ladyaMH.

2. MecTo mucuuinHbl B cTpykType OIl

Jucuumnuna “KoMOuHaTOpHBIE anropuTMbl” OTHOCUTCS K BapuatuBHoil uactu OcHOBHOM
npodeCCHOHAIBHON 00pa30BaTEbHON TPOTPAMMBI.

Kypc “Kom6uHaTopHbIe alropuT™Mbl” UCTIONB3YET CAEIYIONNe TUCIUILIMHBI yUeOHOT 0 MJIaHa:

- A3BIKH NIPOTPAMMUPOBAHMS;

- apxurekrypa OBM;

- TUCKPETHAsI MaTeMaTHKa,

- IOTIOJTHUTEJIbHBIE TJIaBbI IUCKPETHOW MAaTEMAaTHKH,

- TeOpUs AITOPUTMOB;

- pa3paboTKa MPUIOKEHUH U POrpaMMHasi MHXEHEPHS;

Jl1st ocBOeHUS JaHHOW JUCHMILIUHBI (MOJYJISl) CTYAEHT JOJDKEH:

3Hath: 0a30Bble MOHATHS MH(POPMALMOHHBIX TEXHOJIOTUM: aJrOpuT™M M ero (GopMbl 3alucH,
JIOTUYECKOE BbICKa3bIBAaHUE, CUCTEMA CUMCIIEHHSI, OCHOBBI apXUTEKTypbl DBM, anropurMuyeckue sS3bIku
IIPOrpaMMUPOBAHUS U JP.

YMeTh: co3naBaTh IpOrpaMMbl Ha OJHOM M3 QITOPUTMUYECKHX SI3BIKOB MPOTpaMMHUpPOBAHUS,
pelaTh MpOCTEeHIINe BEIYUCIUTENbHBIC 331a4H U 331a4l 00paboTKH HH(GOpMAIIH.

Brnaners: HaBbIKaMH TBOPYECKOTO MCIOJIL30BAaHUS MOHSATHH U TEOpEM MPHUKIAJIHOM MaTeMaTUKH
JUIs pelIeHus 3a7a4d 00paboTKu MH(pOpMAIMK ¢ TIOCIEAYIOIeH TPOrpaMMHOM peanr3aliei.

Huxe mpuBOAMTCS CHHMCOK y4eOHBIX TUCHUIUIMH (MOAYJEH), M3yueHHe KOTOPBIX ONMUpAeTcs Ha
matepHai Kypca “KomOnHaTOpHbBIE adrOpUTMBI
- (hopmanbHbIe A3BIKK U TPAaMMaTHKU;
- KOMIIbIOTEpHas IrpaduKa;
- pacno3HaBaHue 00pa3o0B;
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- HHTEJUICKTYaJIbHBIC CUCTEMBI,
- 0a3bl TaHHBIX;
- IPEATUTUIOMHAS TIPAKTHKA WU HAYYHO-UCCIIeI0BaTeIbCKast padoTa;

3. [lnanupyemMsle pe3yJbTaThl 00yUeHHs MO TUCHUILINHE

3.1. KomnereHunu, GopMHUPOBAHHIO KOTOPBIX CIIOCOOCTBYET TMCIMILINHA
[1K-1: CnocobeH BBISBIATH aKTyalbHble HaydyHbIE MpPOOJEMBI B CBOEH OONACTH ClEMUATU3AUN U
peliaTh UX Moj pyKOBOACTBOM CIEIHAIMCTOB 0oJiee BHICOKOM KBaTU(pUKaLUN

3.2. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB O00y4YeHHS MO JAUCHHUILUINHE, COOTHECEHHBIX ¢
(hopMHupyeMbIMH KOMIIETEHIIUSIMU

B pesynbrare ocBOCHUS IUCHUILTHHBI (MOTYJIs1) OOYUAIOIIHIACS JOJDKEH:

3HaTh:

— OCHOBHBIE METO/Ibl pa3pabOTKU alIrOPUTMOB;

— TIOHATHUSA OIICHKH 3(PPEKTUBHOCTU AITOPUTMOB;

— CTPOEHUE OCHOBHBIX CTPYKTYp [HaHHBIX: CIHCOK, CTEK, OdYepeab, OWHapHbIE JEepeBbs,
XJIIMpOBaHas TabiauIa W Jp., CHEIHAIbHBIE CTPYKTYpPhl JAHHBIX JUIS CIEAYIOIIMX MaTeMaTHYeCKHX
MOJIeIeH, NCIIOIB3YEMBIX TP PEIICHUH 3a/1a4: Tpadbl, TeOMETPUIECKHE O0BEKTHI U Ip.

— KJIACCUYECKHE aJIrOPUTMBI MO CIEIYIOIIMM pa3fesiaM: MOUCK 3JIEMEHTa, COPTHUPOBKA, MOUCK
MOJICTPOKH, AJITOPUTMBI HA OPUEHTHUPOBAHHBIX M HECOPHUCHTHPOBAHHBIX TIpadax, MOWCK ONTHUMAILHOTO
MyTH.

Ymers:

— IPUMEHSATH KJIACCHUECKHUE aITOPUTMBI JUIsl pEIICHUs KOHKPETHBIX 3a/1a4;

— MPOU3BOJIUTH MTOUCK U BHIOOP ONTHMAILHOW MOJICIH JaHHBIX, BBIOOP ONTUMAIBHOTO aJlTOPUTMA
JUISl peLLIeHUs IOCTAaBIEHHOM 3a/1a4H;

— CaMOCTOSITENIbHO MPOEKTHUPOBATh CTPYKTYPhI JaHHBIX U CO3AaBaTh aJITOPUTMBI, UCIIONIb3Ys UJIEU
Y METO/Ibl, OTIMCAHHBIE B KJIACCUUECKOW JTUTEPAType MO JAaHHON AUCIUILUIMHE.

Baanern:

— HaBBIKAMHU MPOTPaMMHOM pealn3aluyd TEOPETHUUYECKUX MOHATUM, BBOAMMBIX JUCHUILIMHOU
«KoMOuHaTOpHBIE aIrOPUTMBIY;

— HaBBIKAMH TIOJIHOTO [IMKJIa pelIeHUs 3aJadu: T[OCTaHOBKa, QopMmanuzaius, BbIOOp
MaTeMaTUYeCKOW MOJENH, BHIOOp WM pa3paboTka CTPYKTYpbl NaHHBIX, BBIOOp WM pa3padoTKa
aIropuTMa, HalmMcaHue NPOrpaMmbl, €€ TECTUPOBAHUE U OTJIa/IKa, PEICTABIECHUE PE3YJIbTATOB.

4. O0beM U coiepKaHMe TN CHUTITHHbBI

OO0BbeM IUCIMITIMHBI COCTaBIAET 8 3aueTHBIX eauHuIl (288 yaca).

4.1. Conep:xkaHue AUCHUIUVIMHBI 1O pa3genam (TeMaMm), COOTHECEHHOe C BHIAMU U
TPYAOEMKOCTHI0 3aHATHH JIEKIIMOHHO-CEMHHAPCKOI0 THIIA

o DOpMBI TEKYILETO
Ne Bunsl yueOHOM paboTHI, p ym
< KOHTPOJIS
W Paznen o BKJIIOYasi CAMOCTOSITENIbHYIO
S YCIIEBAEMOCTHU
JUCITUTLIAHBI al 3 paboTy CTYJIEHTOB, U UX
=l = (no nedenam
3| ® TPYJOEMKOCTb (B yacax)
gl © cemecmpa.)
5| w 3aHaTu 3ansTus Camocro- ®
Ol| 3 s CeMHHAap- ATEIbHAS OpMBI
5y JEKIUO | CKOrO THUIla pabora IPOMEIKYTOYHOU
a= H-HOTO aTTeCcTalun
ThIa (no cemecmpam)
1 | BpemeHHast CIOXHOCTh 5 1 2 2 2
aJIrOPUTMOB
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2 | JIunelHbIi 1 OMHAPHBIN MOUCK | 5 2 2 2 2
3 | CTpyKTypHl JaHHBIX: CTEK, 5| 34 4 4 4 Kontp.pab. Ne 1
ouepeib, JIeK U JIp.
4 | AlropuTMbl COPTUPOBKH 5| 5-6 4 4 4
5 | AIrOpuTMBI IOKUCKA 5 7-8 4 4 4
MIOJICTPOKH Kontp. pab. Ne 2
6 Mertox BeTBEH U TpaHUIl 5 9 2 2 2
7 | Pexypcus 5 | 10-11 4 4 4
8 | Junamuueckoe 5 | 12-13 4 4 4 KonTp.pab. Ne 3
IPOrpaMMHUPOBAHUE
9 | Anroputmsbl Ha Tpadax: MOUCK | 5 14 2 2 2
ONTUMAIILHOTO TYTH
10 | O6xox rpada. [Touck «B 5 15 2 2 2
HMIUPUHY» U «B TIYOHHY»
11 | Anropurmsl Ha ) 16 2 2 2
OPHEHTUPOBAHHBIX Ipadax
(momoyiHEHME)
12 | Anroputmsl Ha 5 17 2 2 2
HEOPHUEHTUPOBAHHBIX Tpadax Kontp. pa6. Ne 4
13 | IIpencraBiieHHE MHOXECTB. 5 18 2 2 2
XsHMpoBaHUe 3auer
14 | buHapHbIe 1epeBbs: 6 1 2 2 2
MIPEJICTABIICHHE MHOXECTB.
15 | CbanancupoBanHble OuHapHbBIe | 6 | 2-3 4 4 4
JIepEBbsI
16 | PexyppeHTHBIE COOTHOIICHHS 6 4 2 2 2 KonTtp. pad. Ne 1
Y QJITOPUTMBI, METOJIbI aHAIHN3A
17 | Metonb! pa3paboTKu 6 5-6 4 4 4
QIITOPUTMOB: «pa3Aensiii u
BJIACTBYI1», «OKaTHBIE
QJITOPUTMBI, JJOKAIBHBIN MONCK
18 | DnemeHTHI TEOPUU UTP: LIEHA 6| 7-9 6 6 4
UTPBI, TIOUCK BBIUTPHIITHON Kontp. pad. Ne 2
CTpaTerHu
19 | DnemeHTHI TEOPUU 6 | 10-12 6 6 4
KOJMPOBAHUS: CKATHE U KonTp. pad. Ne 3
MIOMEX0YCTOMYNBOE
KOJMPOBaHUE
20 | DneMeHTHI BBIYHCIUTENLHON 6 | 13-15 6 6 4
reoOMeTpUU KonTtp. pab. Ne 4
21 | NP-nonnota 6 16 2 2 2 JK3aMeH
Hroro: 36+32 | 32+32 | 110+68=
=68 4. | =64u. 178 4.

4.2. Pa3BepHyTO€ ONMCAHHE COMAEPKAHMSA AUCHMILUIUHBI N0 pa3jienaM (TeMam)

1. BpemeHHast ClI0KHOCTh alTOPUTMOB. ACUMITOTHYECKHUM MOPSAIOK pOCTa.
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2. JIuHeHHbIM MOUCK B HEYNOPSA0UEHHOM MacCcrBe U OMHAPHBINA MOUCK B yropsaodeHHoM. CpaBHeHHE
IBYX (CUMBOJIBHBIX) CTPOK, JIGKCHYECKUH NOPAI0K. BUHApHBII TOMCK CTPOKU B YHOPSA0YEHHOM
CIIMCKE CTPOK.

3. CTpyKTypBI JaHHBIX: CTEK, O4epe/ib, ACK. Peanu3anus: a) B JTMHAMUYECKOW MaMsATH, 0) MPU TOMOIIN
MaccuBa. [[pyrue CTpyKTyphl: OJJHOCBS3HBIH, 1BYCBA3HBII, KOJIBLIEBOM CIIMCOK U JIp.

4. AnTOpUTMBI COPTHPOBKM MAaccHBa: 1) mocienoBaTeNbHbI BBIOOpP MUHUMYMA; 2) My3bIPbKOBas
COPTHUPOBKA; 3) OTKPBITHIA aJNTOPUTM BCTaBKaMH (MPOCTHIMH BKJIIOYEHHUSIMHU); 4) CIUSHUSIMU
(K-ymopsimouenwue); 5) npu momMoryd OuHapHOro aepeBa (2 BapuaHTa); 6) «ObICTpas COPTHPOBKA»
(paznenenuem o Xoapy). Teopema o HIXKHEM TpaHUIE BPEMEHHOM CII0KHOCTH aJTOPUTMOB.

5. AnropurMmbl IOMCKa IOACTPOKM: HpsiMOM  mouck, anroputM Kuyra—Moppuca-Ilparra,
Boyaspa-Mypa, Pabuna.

6. Meron BerBeit u rpanumir. O0xom jaepeBa BapuaHTOB (IMOMCK ¢ Bo3Bparamu, «back-trackingy).
[Ipumeps! 3a1au nepedopa.

7. PexypcuBHBIC aJITOPUTMBL: 1) mpocreiime 3a1a4uu; 2) peKypcuBHas 00paboTka OMHAPHOTO JiepeBa; 3)
MOPOKICHNUE KOMOMHATOPHBIX OOBEKTOB.

8. JluHamuueckoe mporpammupoBaHue. TaOnuibl MPOMEXYTOUHbIX 3HaueHUH. CTEK OTIOKEHHBIX
3aJIaHUH.

9. AnroputMmsl Ha rpadax: IOUCK ONTUMaNIbHOTO IyTu: anroput™M ®opnaa-bemnmana, anroputm dnoiina,
anroput™ JlefdKcTpsl.

10. O6xon rpacda. Ilouck «B mUpUHY» U «B TIHyOuHy». Pasznuunbie ¢dopmbl peanusanuu. JlepeBo
YHUBEPCAJIBLHOTO HAKPHITHS Tpada.

11. AnropuTmsl Ha OPUEHTUPOBAHHBIX Ipadax: alMKIMYHOCTb, TOMOJIOIHYECKas COPTUPOBKA, CUIIbHAs
CBA3HOCTb.

12. HeopuentupoBanHusie Tpadsl. CTpyKTYpbl JaHHBIX. OCTOBHbBIE J1€PEBbSI MUHUMAIBHOW CTOMMOCTH:
anroputmsl [Ipuma, Kpyckana.

13. IpencraBneHre MHOKECTB M XAIIMPOBAaHUE: C OTKPBITOW ajapecanueii; co cnuckamu. Peamm3arus:
1) B nuHamuueckoii mamsatH, 2) K cmuckoB B ogHOM MaccuBe. CpefHsis BpeMEHHas CI0KHOCTh
omnepauuii: IOMCKa, BCTABKHU, YAAJICHUS.

14. IlpencraBneHue MHOXECTB U OWHApHbIE JI€pEBbS. [|-A€peBbsi. YTOPSIAOUYCHHBIE | -I€pEBbS.
IIpouenyps! noucka, yaaaeHus, BCTABKU.

15. CoanancupoBannsie (ABJI) OunapHusie nepeBbs. [Iponenypsl 6amaHCHPOBKH.
16. PekyppeHTHBIE COOTHOILIEHUS U aIrOPUTMbL. MeToibl aHanu3a 3¢ (HeKTUBHOCTH.

17. Mertoasl p83p8.6OTKI/I AJITOPUTMOB: «pasz[ens[ﬁ )51 BHaCTBYﬁ>>, OKaOHBIC» AJITOPUTMBI, JIOKAJIbHBIN
IIOHCK.

18. Teopust urp. CummerpuuHble WUrpsl ¢ HyneBoil cymmoin. llena wurpsel. Teopema Ilepmerno.
Bbluncrienue 1eHBI: TONHBIM PEKYpPCUBHBIA 00XOJ, COKpalleHHbIH 00X0J, PEeTpOCHEKTUBHBIN
aHaJIM3.

19. OcuoBsl Teopun kKoaupoBanus. «Crxatue nHGopMarmm»: koasl Xadgdmena. [TomexoycroitunBoe
KOJUPOBAaHUE: TEOMETPUUECKHUE KOJIbI, KOABI XIMMHHTIA.

20. DneMeHThI BEIYUCIUTENFHOW T€OMETPUU: IOUCK BBIITYKJION 000JI0UKH, TOUCK OJMKANIINX TOYEK.
21. NP-nonnota. [lonunomuansHoe Bpems. NP-nioaHoTa u npuBoanMocts. NP-monHbIe 3a1a4H.

5. O6pa3zoBarejibHbIe TEXHOJIOTHHI
- Jlekuuu.
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- JlabGopaTopHble 3aHATHS C HUCIOJIB30BAHHUEM AaKTHBHBIX (OPM, B YACTHOCTH, - TEXHOJIOTUH
npobaeMHOro 00ydeHus. OCHOBHOW THI MPOOJEMHBIX CUTYALMH - peuteHue yueOHbIX npooaem, 4eM
o0ecrieynBaeT  CO3HATENBHOCTh, T[JIYOMHA WM  NPOYHOCTh  3HAHWM, TIOBBIIICHHE  YPOBHS
CaMOCTOSITEIIbHOCTH 00Y4YaeMbIX, BBIPA0OTKA Y HUX CITOCOOHOCTH K aKTyaIM3allly paHee MOyYeHHBIX U
BHOBB ITPHOOPETAEMbIX 3HAHHH.

- OmHOM W3 COCTaBISIOMIMX YYeOHOro Tporecca sBISETCS O00s3aTelbHOE TPUMEHEHUE
MPOTPAMMHBIX TPOIYKTOB: KOMITWJISTOPHI JUIS PEUICHUS IPAKTUUYECKOHN peann3aniy yueOHbIX 3a1a4;

6. YueOHO-MeTOIMYECKOe 00ecreyeHre CaMOCTOSITeIbHOMH padoThl 00y4YaI0LIUXCs
CamocrosTenbHas paboTa y4auuxcsi IPOBOAUTCS HA CIEIYIOIUX YPOBHSAX:

a) OCBOEHHE TEOPETUYECKOr0 MaTepraia Mo TeKCTaM JICKIHUH, In00 paboTa ¢ IuTepaTypoil.

0) BBINOJIHEHHE TEKYLIUX JOMAIIHUX 33JaHUH 110 YCTHOMY U IUCbMEHHOMY PELICHUIO 3aj1ay;

0) NpakTUYECKOE pELIEHUE HWHIMBHUIYaJbHBIX 3ajad, BbIJABAEMbIX KaXJOMY YydyalleMycs Ha
KOHTPOJIbHBIX paborax (cobecemoBaHMsIX). 3aJaHHe MNpPEINONaraeT BBIIOJHEHHE CTYAEHTaMU JABYX
cocTaBisifoMX  4acted pabotel: 1) [lucbmenHass wacTh, TpeAHA3HAYEHHAs Il OMUCAHUS
TEOPETUYECKOI MOJIETIM — MPOBEPSETCS HEHOCPEICTBEHHO B ayauTopuu. 2) CocTaBlieHHME W OTIIAJKa
nporpaMmmel Juist DBM B kadecTBe peaqu3alyuy — YaCTUYHO B ayJIUTOPUH, 3aBEPILIEHUE MPU JOMAIIHEN
noarotoBke. IIpoBepka pe3ynbTaToB pabOThl NPOXOAUT HA YCTHBIX COOECEIOBaHMSX, MPOBOJUMBIX B
TEYEHHUE CEMECTPA.

7. XapaKkTepuCTHKA OIEHOYHBIX CPEACTB /Jsl TeKYyILIero KOHTPOJS YCIeBaeMOCTH M
NMPOMEKYTOUHOI aTTecTAMU 00YUYAIOIMXCS N0 TUCHUIJINHE

OneHoYHbIE CpeNCTBA MPOMEKYTOYHOTO KOHTPOJIS: CaMOCTOSITENIbHBIE padOTHl MO MaTephaiam
JIeKIMH, pelIieHne 3aJad B ayJUTOpPUH, MPOBEpKa JJOMAIIHMX 3aJaHHi, KOHTPOIbHBIE pPabOTHI
(cobecenoBanus).

[To pesymbTaTaM meEpBOro CeMecTpa MPOBOAMTCSA 3aueT. Jlas moiydeHwsl 3adera CTYICHTY
HEOOXOJUMO H3JIOKHUTh MaTephal [0 OJHOMY TEOPETHUYECKOMY BOIPOCY M PEIINTh 3ajady,
NpE/NoNarallny0 co3naHue mporpammbl it DOBM. CTyaeHT MoXeT OBITh OCBOOOXKICH OT
HpaKTH‘IeCKOﬁ JacTh B ClIy4d4ac OTJIHYHOI'O BBIIIOJHCHUSA BCECX SaHaHI/II\/'I KOHTPOJIbHBIX pa60T
(cobecemoBaHMii) B TEUEHHUE CEMECTPA.

[To pesynpTaTam BTOPOro cemecTpa MpPOBOAUTCS dk3aMeH. Ha sk3amMeHe cTyneHTy HeoOX0IuMo
U3JI0KUTh MaTepHall MO JBYM TEOPETHYECKMM BONPOCAM U PEIIMTh 3a7ady, Mpearnoiararoiyro
co3ganue mnporpammbl st OBM. OieHka «ylOBIETBOPUTENIBHO» BBICTABISETCS, €CIU CTYIEHT
JIEMOHCTPHUPYET MUHUMAIbHBINA 0a30BBI YPOBEHb YCBOCHHUSI TUCITUTUIMHBI: U3JIaraeT OCHOBHBIE MOHSATHUS
TEOPETUYECKUX BOMPOCOB, JEMOHCTPUPYET BOZMOXHOCTh PEILIEHUs 3ajaud B uaeiiHoM rutane. OleHka
«YAOBIIETBOPUTENIBHO» IIOJHOE M3JI0KEHUE TEOPETUYECKOrO0 MaTepuaja M IPAaKTUYECKOE PEIIECHUE
3a1a4uM (BO3MOKHO B YAaCTHOM cllydae JIN0O ¢ HEKOTOPHIMU HefoueTamMu). OneHKa «OTINYHO»: MOJTHOE
M3JI0KEHUE U IEMOHCTPALMS MOJHOIO PELIEHUS 3a4a4u.

8. YueOHO-MeTOAMYeCcKOe M MH(pOPManHOHHOe ofecrevyeHne TUCHMIIHHBI

OcHoBHas JuTepaTypa:
1) KoctrokoBa, H.M. KomOGunaTopHbie anroputmsl 11 nporpammuctoB / H.U. Koctrokosa. - 2-e s/,
ucnpas/. - M. : Harmonansusiit OTKpbITEIM YHUBepcuteT «MMHTYUT», 2016. - 217 c. : un. ; To xe
[Dnextponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=429067 (10.03.2016).

2) I'arapuna, JI.I'. AAropuT™MbI U CTPYKTYpBI JaHHBIX : yueOHoe nocobue / JL.I'. ['arapuna,
B.JI. Konnaes. - M. : ®unancel u cratuctuka, 2009. - 304 c. : tadm., cxem. - ISBN 978-5-279-03351-5 ;


http://biblioclub.ru/index.php?page=book&id=429067
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To ke [DnekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=225965 (10.03.2016).

3) Meiiep, b. UHCTpyMEHTBI, alTOPUTMBI U CTPYKTYpHI AaHHBIX / b. Meiiep. - 2-e uza., ucnp. - M. :
Hanmonaneusiii OtkpeiThiii YHUBEpcuTeT «MHTYUTY, 2016. - 543 c. : cxeM., ui. - bubauorp. B KH. ;
To ke [DnekTpoHHBIH pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=429033 (10.03.2016).

4) Nnbes, B.I1. KomOunatopusle 3agaun Ha rpadax : yauedHoe nocodue / B.I1. UnbeB. - Omck : OMckuit
rocyaapcTBeHHbI yHuBepcutet, 2013. - 80 c. - ISBN 978-7779-1668-6 ; To ke [ DneKTpOHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=237294 (10.03.2016).

5) AnekceeB, B.E. Ctpykrypsl nanHbix. Moaenu Beruucienuii / B.E. Anekcees, B.A. TanaHnos. - 2-¢
U3, ucrtpas. - M. : Haunonaneneiit OtkpeiTeiil YHUBepcuteT «MHTYUTy, 2016. - 248 c. : cxem., ui. -
(OcHOBBI HMH(pOPMAIIMOHHBIXTEXHONOTHH). - buOmmorp. B kH. - ISBN 5-9556-0066-3 ; To xe
[Dnekrponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=428782 (14.03.2016).

3adaunuku (no aneopummam):

1) llens, A.X. IlpakTuky™m o MerosiaMm noctpoenust anroputmos : Kypc / A.X. lllens. - M. : UnTepuer-
Yuusepcurer Unpopmarmonnsix Texnomoruii, 2009. - 289 c. ; To ke [DIeKTpoHHBIH pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=234674 (10.03.2016).

2) Jlapuna, O.C. Pemenue onuMuaaHbix 3aaa4 mo uHpopmaruke / 3.C. Jlapuna. - 2-¢ u31., UCMIpaB. -
M. : Haunonanenbiit Otkpeiteiii YHauBepcutet «MHTYUT», 2016. - 167 c. : cxem., ui. - bubauorp. B
KH. ; To ke [DneKTpoHHBIN pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=428806(10.03.2016).

JlonoJHUTEbHAS JINTEpaTypa:

1. T. Kopmen, Y. Jleizepcon, P. Pusecr, K. IlITaiiH. ATropuT™Msbl: MOCTPOCHHUE U aHAIIU3.
M: «Buibsamcy, 2005.

2. A. Axo, [Ix. Xonkpodr, [. Yaeman. CTpyKTypbl TaHHBIX U anropuTMbl. M: «Buibsimey, 2010.
3. A. lllens. [IporpamMmmupoBanue: Teopemsl 1 3agaun. M: MIJHMO, 2011.
4. H. Bupt. Anroputmsl + CTpyKTYphbl JaHHBIX = porpamMmmsl. Mocksa, Mup, 1977.

5. Kayt, lonansa DpBuH. UckyccTBO mporpaMmMupoBanus : ep. ¢ auri. / J[. 3. Kayr ; mox o6 pen.
10. B. Ko3auenko .— 3-e¢ uzng .— M. : Bunbsamc, 2004.

. T. 1: OcuoBusble anroputmbl .— 2004 .— 720 c. : un .— ISBN 5-8459-0080-8 ((pyc.)) .— ISBN
0-201-89683-4.

o T. 2: Ilomyuucnennsie anroputmbl .— 2003 .— 832 ¢. : mr .— ISBN 5-8459-0081-6 ((pyc.)) .—
ISBN 0-201-89684-2 ((anrm.)) .

o T. 3: CoprupoBka u mouck .— 2003 .— 832 c. : un .— ISBN 5-8459-0082-4 ((pyc.)) .— ISBN
0-201-89685-0 ((anrm.)).

6. P. Xommunr. Teopust kogupoBanus u Teopust nuHpopmanuu. M: Paano u cBszpb, 1983.

7. @. Ilpenapara, M. llefimoc. BeraucnurensHas reomerpus: Beenenue. M: Mup, 1989.
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A3zvik npoepammuposanus C, C++

8. CemxBuk, P. Anroputmsl Ha C++ / P. CemkBuK. - 2-¢ u3f., ucnp. - M. : HanmonansHb1it OTKPBITHIN
Yuusepcurer « MTHTYUT», 2016. - 1773 c. : wi. - bubnuorp. B kH. ; To ke [ DneKTpOHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=429164 (10.03.2016).

9. KoctrokoBa, H.I. [IporpammupoBanue Ha si3bike Cu. MeTtoanueckne peKOMEH AN | 3a/1a49H 110
nporpammupoBanuto / H.W. KoctiokoBa. - HoBocubupck : Cubupckoe yHUBEpCUTETCKOE U3AaTEIbCTBO,
2003. - 160 c. - ISBN 5-94087-104-6 ; To e [ DneKTpOHHBIH pecypc]. -
URL.:http://biblioclub.ru/index.php?page=book&id=57176 (10.03.2016).

10. [Mox6ennckuit, B.B. Cranmaptabiii Cut++ : yueOHoe nmocodue / B.B. Tlogoenbckwii. - M. : GuHAHCH
u craructuka, 2008. - 688 c. - ISBN 978-5-279-03243-3 ; To e [DnekrpoHHbIi pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=226131 (10.03.2016).

11. Hapes, P.1O. [IporpammupoBanue Ha s3bike Cu : yuebHoe nocobue / P.1O. Ilapes ; MunucrepctBo
oOpa3oBanus u Hayku Poccuiickoit @enepaunu, Cudupckuit @enepanbuplii yaHuBepcuteT. - KpacHospck
: Cubupckuit ¢penepanbubiii yausepcurert, 2014. - 108 c. : Tabmn., cxem. - bubnuorp. B kH.. - ISBN 978-
5-7638-3006-4 ; To xe [DeKTpOoHHBIN pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=364601 (10.03.2016).

12. CnaGuos, B./l. IlporpammupoBanue Ha C++ : nekuuu / B.Jl. CnabHoB ; UHCTHTYT SKOHOMUKH,
ynpasneHus u npasa (r. Kazanp). - Kazans : [lo3nanue, 2012. - 136 c. : Tabm., cxem. - bubnuorp. B kH.. -
ISBN 978-5-8399-0386-9 ; To e [ DneKkTpoHHBIH pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=364222 (10.03.2016).

Azvik npozpammuposanusn Pascal

13. A6pamsia, M.D. IIpakTuKyM 110 MPOrpaMMHPOBAHHUIO Ha si3bike [lackanb: MaccuBbl, CTPOKH, (haiIbl,
peKypcus, TMHEWHbIe TMHAMUYECKHE CTPYKTYpbl, OMHApHbIE 1epeBhs : yueOHoe nocodue /

M.D. Abpamss ; MunuctepcTBO 00pa3oBaHus U Hayku Poccuiickoii @eneparun, PenepaabHoe
rocy/1apCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEKIEHHUE BHICIIETO MPO(heccCnoHalIbHOTO
oOpa3oBanus «tOxHbIM penepanbublil yausepcuret". - U3x. 7-e, nepepad. u jom. - Pocro-u//] :
NznarensctBo FOxuOTO (henepanbsnoro yausepcureta, 2010. - 277 c. : . - ISBN 978-5-9275-0801-3 ;
To e [DneKkTpoHHBII pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=240952(10.03.2016).

14. Annpeesa, T.A. IIporpammupoBanue Ha s3bike Pascal : yuebnoe nocobue / T.A. Anapeesa. - M. :
Wnrepuer-Yuusepcurer Mupopmanmonnsix Texnonoruid, 2006. - 234 c. - (OcHOBBI HH()OPMALIMOHHBIX
texHosorui). - ISBN 5-94774-405-8 ; To ke [DnekTpoHHBIH pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=232980 (10.03.2016).

15. Anekcanzaposa, JI.B. OcHOBBI porpaMMupoBaHus Ha si3bike [lackainb : yueOHO-MeTouecKoe
noco6ue / JI.B. Anexcannposa, A.M. Mapnames, E.H. Matioxuna. - M. : Poccuiickuii ynuepcurer
npyx0b1 HaposoB, 2013. - 116 c. : ui., cxem. - ISBN 978-5-209-05118-3 ; To ke [ DneKTpOHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=226863 (10.03.2016).

16. Komapoga, E.C. IIpakTuky™m 1o nporpaMMupoBaHuio Ha si3bike [lackans : yueOHoe mocobue /
E.C. Komapoga. - M. ; bepnun : Jlupekr-Menua, 2015. - Y. 1. - 85 c. : w1, cxem., Tab:. - bubauorp. B
KH. - ISBN 978-5-4475-4914-5 ; To »xe [ DneKTpOHHBIH pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=426942 (10.03.2016).

Pecypchbl nHPOPMAIIMOHHO-TEJIEKOMMYHUKALMOHHOI ceTH « MHTEepHET):


http://biblioclub.ru/index.php?page=book&id=429164
http://biblioclub.ru/index.php?page=book&id=57176
http://biblioclub.ru/index.php?page=book&id=226131
http://biblioclub.ru/index.php?page=book&id=364601
http://biblioclub.ru/index.php?page=book&id=364222
http://biblioclub.ru/index.php?page=book&id=240952(10.03.2016)
http://biblioclub.ru/index.php?page=book&id=232980
http://biblioclub.ru/index.php?page=book&id=226863
http://biblioclub.ru/index.php?page=book&id=426942

OcHoBHas npoeccroHalibHas 00pazoBaTeabHas MporpaMma
01.03.01 MaremaTuka
(Marematuka, anrOpuTMbl U aHATU3 JAHHBIX)

Cucrema »dJEKTPOHHON TOJICPKKH 0Opa3oBarenpHOr0 mporecca «MoH  yHUBEPCUTET»
https://uni.ivanovo.ac.ru

IIpodeccuonanbHble 6a3bI JAHHBIX U HH(POPMAIMOHHO-CIIPABOYHbIE CHCTEMBI:

1. DBC «YHuBepcureTckas 6ubanoTeka onmaiin» Www.biblioclub.ru;

http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

2. Dnexrponnas oubnmoreka MBI'Y _http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew
Dnexrtponnsiii kataror Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek
http://window.edu.ru (eaquHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcam)
http://10.1.1.39/ (mocTyn U3 JIOKAJIbHOW CETH YHHBEPCHUTETA K JIIEKTPOHHOW OMOIHOTEKE
MaTEeMaTHYECKOTO (aKyJIbTeTa)
6. http://www.mathnet.ru/ (OGimepoccuiickuii MaTeMaTHUECKHIA TIOPTaT)

ok w

IIporpaMMHoe o0ecneveHue:

ornepanuonHas cucrema Microsoft Windows, maket oducusix mporpamm Microsoft Office u(umm)
LibreOffice, unrepuer-6pay3ep Microsoft Edge u(unum) Yandex Browser.

KoMIussiTopbl si36IK0B IporpamMmupoBanus: C++, Pascal.

9. MaTepuaibHO-TeXHHYECKOe o0ecneyeHne T CUUIIMHbI

Y4eOHble ayAUTOPUH:

- IS TIPOBEJCHUS 3aHATUN JIEKIIMOHHOTO THUMA C KOMIUIEKTOM CIIEHHaTI3UPOBAHHON y4eOHOI
MeOenn W TEXHUYECKUMH CpEACTBAMH OOYYEHHs, CIYXKAIIUMH JUIsI TPEIOCTABICHUS y4eOHOM
uH(popMaluu O0MIBIION ayIUTOPUH;

- JUId TPOBEICHUS 3aHATHH CEMHUHApCKOrO THIA, KOHCYJIbTALMWA, TEKYHIEro KOHTPOJIS H
IPOMEXYTOUHON aTTECTAllMM ¢ KOMIUIEKTOM CHEIHMaIM3UPOBAHHON yueOHON MeOenn M TeXHUYECKUMHU
cpencTBaMu O0y4eHUS;

JlaGopatopusi, ocHalleHHast 1a00paTOPHBIM 000PYIOBaHHEM, KOMILJIEKTOM CIELHUATU3UPOBAHHON
yueOHOM MeOeNn U TEXHUYECKUMU CPeACTBAMU 00YUEeHHUS.

[ToMerienue A caMOCTOATENbHOM pabOThI, OCHAIIEHHOE KOMIUIEKTOM CIEeHUAIN3UPOBAHHON
y4aeOHON MeOenu, KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO TOJKIIOYEHHS K ceTH «MHTepHeT» u
obecnieuenueM nocryna B SUOC.

JleMoHCTpallMOHHOE 00OpYy/OBAaHUE U YYEOHO-HAIJISIAHBIE MOCOOMS JUIsl 3aHATUN JIEKIIMOHHOTO
TUna, o0ecreynBaroIye TeMaTHUECKUe IUTIOCTPALIUH.
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ABTOpP(bI) padoyeii NporpaMMbl AUCUMILIMHBI. TOLEHT Kadeapsl GyHAaMeHTaTbHON
MareMatuk, K..-Mm.H. Kononenko I1.I".

[TporpaMmma paccMOTpeHa U yTBEpiKIeHa Ha 3acenanuu Kadeapsl GyHIaMEeHTAIBHON MaTeMaTHKH

«1» cents6ps 2022 r., mpotokos Ne 1

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3aceanus kadeapsl No OT « » 20 T
CornacoBaHo:
PykoBoaurens OI1 / /

(moamnuce)

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3aceaHus Kadenpsr No OT « » 20 T
CornacoBaHo:
PykoBoaurens OI1 / /

(moamnuce)

[Tporpamma oGHOBIIEHA

IPOTOKOJI 3aceanus Kadenpsl No OT « » 20 T
CornacoBaHo:

PykoBoaurens OI1 / /

(moamnuce)




