OcHoBHas mpoeccroHanbHast 00pa3zoBaTebHas IporpaMMa
02.03.02 ®dyngamenTanpHas nHGOpMATHKA U HHOOPMAITMOHHBIC TEXHOJIOTHH
(OynpamenrtanpHas nHGOpMATHKA U HHOOPMAIIMOHHBIC TEXHOJIOTHH )

MuHHCTEpCTBO HAYKH H BbiciIero oopasosanus Poccuiickoii @eepanun

WBAHOBCKHWH 'OCYJAPCTBEHHbIA YHUBEPCUTET

Kadenpa dpynmamenTanbHOM MaTeMaTHKU

OZIOBPEHO:
PykoBogutes OI1

< ;4; s I1.I". KonoHeHKoO

s (nonnncs)

«_1 » cenrsbpsa_2022 .

PabGouyasi nporpaMmMa 1y CHUNJIMHBI
KomOuHaTOpHBIE AJITOPUTMBI

YpoBeHB BHICIIETO 0OOpPa30BaHUS: OakanmaBpuar

KBanudukanus BbIITyCKHUKA! OakanaBp

Hanpasnenne noaroToBku: 02.03.02 dynnameHTanbHas nHpopMaTuKa u
UH(POPMALMOHHBIE TEXHOJIOTHH

HamnpasneHnnocts (poduiis) dyHaamMeHTanbHas HWHPoOpMaTHKa U HUH(DOpMalMOHHBIE

00pa30BaTeIbHON MPOTPAMMBI: TEXHOJIOTUH

HBanoso



OcHoBHas mpoeccroHanbHast 00pa3zoBaTebHas IporpaMMa
02.03.02 ®dyngamenTanpHas nHGOpMATHKA U HHOOPMAITMOHHBIC TEXHOJIOTHH
(OynpamenrtanpHas nHGOpMATHKA U HHOOPMAIIMOHHBIC TEXHOJIOTHH )

1. Ilesi ocBOeHUsI AUCHHUTIIMHBI

enstmu ocBoeHus qucuUIUIMHbL “KoMOuMHATOpHBIE anropUTMbI ~ SBISIOTCS MOJIy4eHHE 0a30BBIX
3HAHUM 10 CIEAYIOIIUM pa3ieiiaM:

— 00111e MeTo/Ibl MOCTPOSHUS U aHaIN3a 3(PPEKTUBHOCTH aITOPUTMOB;

— OCHOBHBIE a0CTPaKTHBIE THITbI JAHHBIX (CIIUCOK, CTEK, O4epe/b, U T.11.);

— OMHapHbIE ePEBbS, XAUIMPOBAHUE U JP. CTPYKTYPHI JUIsl IPEACTABICHUSI MHOXKECTB;

— KJIACCUYECKUE aJITOPUTMBI 110 CIEIYIOIUM pa3fesiaM: IMOUCK 3JIEMEHTa, COPTUPOBKA, MOUCK
MOJICTPOKH, aITOPUTMbI Ha OPUEHTHUPOBAHHBIX M HEOPUEHTUPOBAHHBIX Tpadax u ap.

— CIIeIMATIbHBIE METO/IbI Pa3pabOTKU aJlTOPUTMOB: UTEPALHsl, METOJ] BETBEH U IPAHUL], PEKYPCHS,
JUHAMUAYECKOE TPOrpaMMHUPOBAHUE, AJITOPUTMBI TUIIA «PA3AEIIAd U BIABCTBYI», «KaJHbIE aJITOPUTMBDY,
AJITOPUTMBI JIOKAJIBHOI'O TIOUCKA U JIP.

[Ipu u3yyeHnH TUCHUIUIMHBI BhIpaOaThIBaeTCs oOlieMaTeMaTuyecKas KyabTypa:
- YMEHHE JIOTMYECKU  MBICIUTb, IIPOBOJUTH  JIOKA3aTEIbCTBA  OCHOBHBIX  YTBEPXKIACHUM,
YCTaHABIMBATh JIOTHYECKHE CBS3H MEKy OHATHUIMU;

- 3HAHUEC HCKOTOPBIX OCHOBHBIX AJITOPUTMOB PCIICHUA 3a1a1 ,Z[HCKpCTHOﬁ MaTEMATUKU,
- YMCHHC TNIPOU3BOJUTL TIIOCICAOBATCIIBHO BCEC OTallbl PEIICHUA 3aJadyr: MaTCMaTUUYCCKas
IIOCTAaHOBKa, BLI60p (I)OpMaHBHOP'I MOZCIIN, pCajin3alius U aHaJIN3 pC3yJIbTaTOB.

[Ipu ocBOEHUU TUCHUIUIMHBI yyalrecs IpUoOpeTaroT MPaKTUUYECKUI HAaBbIK MPOSKTUPOBAHUS U
IIPOrpaMMHOM  pealnu3alMy: Kak IPOCTEUIIMX YacCTHBIX 3a7a4 IPUKIAJHOTO M HAYYHO
OpPUEHTHPOBAHHOTO MPOrPaMMHUPOBAHUSA, TaK U CO3/aHUE 0a30BBIX YacTel OOJBIIMX MPOTrPaMMHBIX
KOMIIJIEKCOB. 3aKJIa/IbIBAaeTCsl HAaBBIK padOTaTh B KOMaH/IE C pa3ieJIeHHbIMU 3aJjauaMH.

2. Mecto aucuunimHbl B cTpykrype OIl

Hucuunnuna “KomOuHaTOpHBIE aidroputMbl” OTHOcUTCS K BapuatuBHoil uact OCHOBHOIM
npodeccuoHaIbHON 00pa3oBarenbHO mporpammbl 1o HampasieHuto 02.03.01 «Martematuka u
KOMITBIOTEPHBIE HAYKI.

Kypc “KoMmOuHaTopHBIE aITOPUTMBI” UCTIONIB3YET CAEIyIONUe TUCIUIUITMHBI Y4eOHOr o IiIaHa:

- SI3BIKM MIPOTPaMMHUPOBAHUS;

- TUCKPETHAsI MATEMAaTHUKA;

- IOTIOJTHUTEJIbHBIE TJIaBbl IUCKPETHOW MaTEeMaTHKHU;

- TEOpUs AITOPUTMOB;

- pa3paboTKa IpUI0KEHUH U IPOTrpaMMHast HHKEHEePUs;

Jli1st OCBOCHHUSI JAHHOW AMCUUIUIMHBI (MOAYJISA) CTYAEHT JIOJIKEH:

3HaTh: 0a30BbIe TMOHATHS HH()OPMAIMOHHBIX TEXHOJOTHHA: AJITOPHUTM M e€ro (opMbl 3amucH,
JIOTHYECKOE BbICKa3bIBaHUE, CUCTEMA CUMCIICHHSI, OCHOBBI apXUTEKTypsl DBM, anropurmMudeckue si3bIKH
MIPOTPaAaMMHUPOBAHUS | JIP.

YMeTb: co3AaBaTh MPOrpaMMbl Ha OJHOM M3 QJITOPUTMHUYECKUX S3BIKOB IMPOrpaMMHMPOBAHUS,
pelaTh NpocTeiire BEIUMCIUTEIbHbIC 3a/Ia4M U 33Jjaud 00paboTKu H(pOpMaLnK.

Brnazners: HaBBIKAMU TBOPYECKOTO MCIOJIB30BAHUS MOHATHH M TEOpeM MPHUKIAAHON MaTeMaTHKH
JUTSI pereHus 3a1a4 00paboTKu HHGOPMAITUH C TIOCTEAYIOIIeH MPOrpaMMHON pean3aIiue.

Huxe npuBOIUTCS CHOMCOK Y4eOHBIX TUCHMIUIMH (MOJyJel), U3ydyeHHe KOTOPBIX OMHUpaeTcs Ha
Matepuai Kypca “KomMOUHaTOpHBIE aJTOPUTMBI ~:
- (hopManbHbIE S3BIKM U TPAMMAaTUKH;
- KOMIIBIOTEpHAs rpaduka;
- pacrio3HaBaHHUE 00Pa30B;
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- UHTEJUIEKTYyaJIbHbIE CHCTEMBI,
- 0a3bl JaHHBIX;
- IPEATUTUIOMHAS TIPAKTHKA WM HAYyYHO-UCCIIeIoBaTebcKas paboTa;

3. [IlnanupyemMble pe3yJbTaThl 00y4YeHHs M0 JUCHUIINHE

3.1. KomnereHuuu, GopMHUPOBAHUIO KOTOPbIX CIIOCOOCTBYET AMCIUIIINHA
OIIK-1: Cnocob6eH npuMeHsTh (pyHIaMEHTaIbHbIC 3HaHUS, TOJYyYCHHbIE B 00J1aCTH MAaTeMaTHYEeCKUX U
(unn) ecTecTBEHHBIX HAYK, U UCIOJIb30BaTh UX B MPO(ECCHOHATBHOM e TEIbHOCTH
IIK-1: CnocobeH mNpUMEHATh B HAy4YHO-HCCIENOBATENbCKOW JAEATENbHOCTH 3HaHMS B 00JacTu
MIPUKJIATHON MaTeMaTHKU U (UJIH) UHOOPMALIMOHHBIX TEXHOJIOTUI
I1K-3: CriocobeH npoBOAUTh pabOTHI MO MPOSKTUPOBAHUIO IPOTPAMMHOTO 00eCTIeUeHHS

3.2. [lepeyeHb NIaHUPYeMBbIX PpPe3yJbTATOB O0YYeHHMsl 1O AWUCUMILJIMHE, COOTHECEHHBIX €
(opmMupyeMbIMH KOMIIETCHIIUSIMHU

B pesynbraTe 0CBOCHHS AUCIUIUIUHBI (MOIYIIs) 00YUYaIOIIUNACS TOJDKEH:

3HaTh:

— OCHOBHBIE€ METO/IbI pa3pabOTKH aJITOPUTMOB;

— MOHATHUS OLIEHKU 3PPEKTUBHOCTH AITOPUTMOB;

— CTpOEHHE OCHOBHBIX CTPYKTYp JaHHBIX: CIHCOK, CTEK, Ouepelb, OWHAapHBIE JI€pPEBb,
X3UIMPOBaHasi TabmuIa U Jp., CHEUMANbHbIE CTPYKTYpPbl JAHHBIX JUIS CIEAYIOIIMX MaTeMaTHUECKUX
MOJIeTIeH, UCIIOJIb3YEMBIX MIPU PEIlIeHUH 3ajau: rpadbl, FeOMETpHUECKHe 0OBEKTHI U JIp.

— KJIACCUYECKHE AJITOPUTMBI IO CIEAYIOIIMM pasjieiaM: MOMCK 3JEMEHTa, COPTHPOBKA, MOMCK
MOJICTPOKH, QJITOPUTMBI HA OPUEHTHUPOBAHHBIX M HEOPHUEHTUPOBAHHBIX Ipadax, MOMCK ONTHMAJIbHOTO
My TH.

Ymersb:

— IIPUMEHSATH KJIACCUUECKUE AITOPUTMBI JUIsl PEIICHNs] KOHKPETHBIX 3a/1a4;

— MPOU3BOJUTH MOMCK U BHIOOP ONTUMAIBHON MOJENHU JaHHBIX, BHIOOP ONTUMAJIBHOTO alrOPUTMa
JUI PELLICHUS TOCTAaBIEHHON 3a/1a4H;

— CaMOCTOSITEJIBHO MTPOEKTUPOBATh CTPYKTYPhI JAHHBIX M CO3/1aBaTh aJIFOPUTMBbI, UCIONB3YS UIEU
U METO/Ibl, OTIUCAHHBIE B KJIACCUYECKOW JTUTEPATYpE M0 JAHHOM JTHUCLIUIUIMHE.

Baagers:

— HaBBIKaMH TNPOTPaMMHON pealu3allid TEOPETUYECKUX IOHSITUH, BBOIAUMBIX JIHUCLUIUIMHON
«KoMOuHaTOpHBIE aITOPUTMBI»;

— HaBBIKAMH TIOJHOTO IMKJIA pELIeHMs 3aJaud: IIOCTaHOBKa, (opmanusauus, BbIOOp
MaTeMaTUYeCKOW MOJENH, BbIOOp WM pa3paboTka CTPYKTYphl NaHHBIX, BBIOOp WIH pa3padoTKa
aJIropuTMa, HallMCaHUe MPOrpamMMmBbl, €€ TECTUPOBAHUE U OTJIAJKA, IIPEJCTABICHUE PE3YIIbTATOB.

4. O0beM U copep:KkaHue JTUCUMILITHHBI

O0beM TUCHHILTUHBI COCTABIISET 7 3aUeTHBIX enuHUIL (252 vaca).

4.1. Copep:xxanve IUCHUIUVIMHBI 10 pasgegam (TeMaM), COOTHECEHHOe C BHIAMM WU
TPYAOEMKOCTBI0 3aHAATHIH JTeKIMOHHO-CEMHHAPCKOI0 THIIA

@opMBI TEKYILETO

No = § Bunsl yueOHOM paboTHI,
KOHTPOJIS
o/ Paznen g 3 BKJIFOYAs] CAMOCTOSITEIIbHY O p
o = yCIIEBaEMOCTH
JTUCLUIUINHBI = % paboTy CTyJIEHTOB, U UX
&)

TPYJOEMKOCTb (B Hacax)
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3ansaTu | 3aHATHA Camocro- (no neoensim
o s ceMuHap- ATEIbHAs cemecmpa.)
5 JIEKIMO | CKOTO THIA pabora ®o
3 PMBI
S H-HOT'O .
3 THA IIPOMEXKYTOUHOMI
aTTecTaluuu
(no cemecmpam)
1 BpemeHHast CII0KHOCTh 1 1 2 2 2
AJITOPUTMOB
2 JIuneiiHbIil 1 OuHapHBI mouck | 1 2 2 2 2
3 CTpyKTypbl JaHHBIX: CTEK, 1 3-4 4 4 4 Kontp.pab. Ne 1
ouepelib, K U Jp.
4 | ANropuTMBI COPTUPOBKHU 1 5-6 4 4 4
5 AJITOpUTMBI TIOUCKA 1 7-8 4 4 4
TIOJICTPOKHU KonTtp. pab. Ne 2
6 MeToJ1 BETBEH U rpaHuIl 1 9 2 2 2
7 | Pexypcus 1 | 10-11 4 4 4
8 | Aunamuueckoe 1| 12-13 4 4 4 KonTtp.pab. Ne 3
IpOrpaMMHUpPOBaHUE
9 | Anroput™msl Ha Tpadax: mouck | 1 14 2 2 2
ONTHUMAJIBHOIO MYTH
10 | O6xoxn rpada. ITouck «B 1 15 2 2 2
HIMPUHY» U «B TIIyOUHY»
11 | AnropuTtmsl Ha 1 16 2 2 2
OpUEHTHPOBAHHBIX Tpadax
(momnoyiHEeHHE)
12 | AaropuT™msel Ha 1 17 2 2 2
HEOPUEHTHPOBAHHBIX rpadax KonTtp. pab. Ne 4
13 | [IpeacraBieHrue MHOKECTB. 1 18 2 2 2
XoIupoBaHUE 3auer
14 | bunapHble 1epeBbs: 2 1 2 2 2
IIPEJICTABICHUE MHOYKECTB.
15 | CboanancupoBanHbie OuHapubie | 2 | 2-3 4 4 4
JIEPEBbsI
16 | PexyppeHTHBIE COOTHOIICHUS 2 4 2 2 2 KonTp. pad. Ne 1
U QJITOPUTMBbI, METO/Ibl aHAJIN3A
17 | Metozs! pa3paboTku 2| 56 4 4 4
AITOPUTMOB: «pa3Aelsii u
BJIACTBYI», «¥KaIHBIC»
QITOPUTMBI, JIOKAJIBHBINA MOUCK
18 | DnemMeHThl TeOpUN UTp: LIeHa 21 79 6 6 4
UTPbI, TOUCK BBIUTPHIIIHON Kontp. pad. Ne 2
CTpaTeruu
19 | DnemeHTsl TEOPUN 2 | 10-12 6 6 4
KOJUPOBAHUS: CXKATHE U Kontp. pa6. Ne 3
IIOMEXOYCTOMUYUBOE
KOJAMPOBaHHE
20 | DneMeHTbl BBIYMCIUTEIbHON 2 | 13-15 6 6 4

reOMEeTPHUHU

KonTtp. pad. Ne 4
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21 | NP-nonsota | 2] 16 2 2 2 JK3aMeH

Hroro: 36+32 36+32 36+26= 54 y.
=68 u. =68 u. 62 u.

4.2. Pa3BepHyTO€ ONUCAHME COJAEPKAHUSA TUCHMILIMHBI M0 pa3ienam (TeMmam)

[a—

. BpemeHHast cl10’)KHOCTb anropuTMOB. ACUMITOTHUECKUH MOPAIOK pOCTa.

[\9)

. JINHEWHBIN MOUCK B HEYNOPSIIOUEHHOM MacCUBE U OMHAPHBIN MOUCK B yropsiioueHHOM. CpaBHEHHE
IBYX (CUMBOJIbHBIX) CTPOK, JIGKCHYECKUN NOPsII0K. BUHApHBIIM MOMCK CTPOKU B YIOPSAA0YEHHOM
CIIMCKE CTPOK.

(98]

. CTpyKTypbl JaHHBIX: CTEK, OYepeib, eK. Peanu3anus: a) B AMHAMUYECKON maMsTH, 0) TP MOMOIIN
MaccuBa. J[pyrue cTpyKTypbl: OJIHOCBSI3HBIH, TBYCBSI3HBIH, KOJIBIIEBOW CITUCOK H JIp.

4. AJTOpPUTMBI COPTUPOBKM MaccuBa: 1) MocienoBaTeNbHbI BBIOOP MHHMMYyMa; 2) My3bIphKOBas
COPTHUPOBKA; 3) OTKPBITBI aJNTOPUTM BCTaBKaMH (MPOCTHIMH BKIIIOUCHHSIMH); 4) CIUSHUSAMU
(k-ynopsimodenue); 5) mpu momonu OMHApHOTO jaepeBa (2 BapuaHTa); 6) «OBICTpas COPTUPOBKA»
(paznenenueM o Xoapy). Teopema o HUXKHEW IpaHHIlE BPEMEHHOU CIIOKHOCTH aJTOPUTMOB.

5. AnropuTMbl TIOMCKAa MOJACTPOKM: TMpsiMOM mouck, anroput™ Kuyra—Moppuca-Ilparra,
boyapa-Mypa, Pabuna.

6. Meton BerBeil u rpanun. OOXon nepeBa BapuaHTOB (MOHMCK ¢ Bo3BpaTamu, «back-trackingy).
[Ipumeps! 3a1au nepedopa.

~

. PexypcuBHbie anroputmsl: 1) mpocreiiiie 3ai1aun; 2) peKypcuBHast o00paboTka OMHApHOTO JepeBa; 3)
MOPOXKICHUE KOMOMHATOPHBIX OOBEKTOB.

8. JluHammuueckoe mporpaMMHpoBaHHe. TaOIUIBI TMPOMEKYTOUHBIX 3HadeHUH. CTEK OTJIOKEHHBIX
3aIaHUMH.

9. Anroputmsl Ha rpadax: MOMCK ONTHUMAIBHOTO IMyTH: anroput™ Popaa-bennmana, anroputm droiiaa,
aJIrOpuUTM JIeHKCTpBI.

10. O6xoxn rpada. [lonck «B mUPHHY» U «B TIyOuHY». Pasnuunblie gopmbl peanusanuu. JlepeBo
YHHBEPCAILHOTO HAKPBITUS Tpada.

11. AaropuT™MBl Ha OPUEHTUPOBAHHBIX Tpadax: alUKINIHOCTh, TONOJIOTHYECKasi COPTUPOBKA, CHUIIbHAS
CBA3HOCTb.

12. HeopuentupoBanHusie rpadsl. CTpyKTypbl AaHHBIX. OCTOBHBIE J€peBbs MUHMUMAIbHON CTOMMOCTH:
anroputmsl IIpuma, Kpyckana.

13. IlpencraBieHre MHOXKECTB M XSUIMPOBAHUE: C OTKPBITOM ajpecalueii; co cnuckamu. Peanmmzanus:
1) B nuHamudeckoil mamstu, 2) k crnuckoB B ogHOM MaccuBe. CpenHsisi BpEMEHHasl CI0XKHOCTb
OIlepalliii: IIOUCKA, BCTABKH, YAAICHHUS.

14. TlpeacraBieHue MHOXKECTB U OWHapHble JepeBbs. T-7epeBbs. YmopsaodeHHble T-aepeBbsl.
[Iponerypsl noucka, yaaaeHus, BCTABKH.

15. CoanancupoBanusie (ABJI) Ounapasie nepeBbs. [Iponenypsl OamaHCHPOBKH.
16. PekyppeHTHBIC COOTHOIICHUS M AITOPUTMBIL. MeToIbI aHan3a 3P PEKTHBHOCTH.

17. Metoasl pa3paboTKU aNTOPUTMOB: «pa3felisii U BIIACTBYI», «GKaTHBIC» AITOPUTMBI, JIOKAIbHBII
TIOUCK.

18. Teopust urp. CummerpuuHble urpel ¢ HyneBod cymmoi. llema wurpsl. Teopema Ilepmerno.
Bbruucnienne LeHbI: MOJNHBIM PEKYpPCHUBHBIH 00XOJ, COKpALeHHbIM 00X0J, pPeTpPOCHEKTUBHBIN
aHaJIN3.
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19. OcHoBbI Teopun kKoaupoBanus. «Cxarue nHpopmarmm»: kojel Xappmena. [TomexoycToitunBoe
KOJMPOBaHHUE: T€OMETPUUECKHE KOJbI, KOABl XOMMHUHTA.

20. DneMeHThI BBIYMCIUTENbHON NreOMETPUH: TIOUCK BBITYKJION 000JI0UKH, TOUCK OIMKaUIINX TOYEK.

21. NP-nonnora. [ToruaomuansHoe BpeMsi. NP-nmonHoTa 1 npuBoauMocTs. NP-monHbie 3a1aun.

5. O6pa3oBaTe/ibHbI€ TEXHOJIOTHHU

- JIeknumu.

- JlaGopaTopHble 3aHSATUS C KCIONH30BAHHEM AaKTUBHBIX (JOPM, B UYACTHOCTH, - TEXHOJOTHUI
npobaeMHOTO 00yueHus. OCHOBHOW THUM MPOOJEMHBIX CUTYAIMH - peuieHue yueOHuIX npobaem, deM
o0ecrieurBaeT  CO3HATENBHOCTh, T[JIyOMHa W  MPOYHOCTh  3HAHWIA,  TOBBIIICHHE  YPOBHS
CaMOCTOSATEIILHOCTH 00y4aeMbIX, BEIPAOOTKA Y HUX CIIOCOOHOCTH K aKTyaJU3alliH paHee MOTYyYEHHBIX U
BHOBb IIPUOOpPETACMBIX 3HAHHA.

- OnpHOMl M3 cocCTaBISIOUIMX Yy4eOHOro mpolecca sBIsSETCS 00sA3aTeIbHOE TNPUMEHEHHE
MIPOTPaMMHBIX MPOAYKTOB: KOMIIIATOPHI 7Sl PEIICHHs MPAKTUIECKON pean3alny yueOHbIX 3a/1a4;

6. YueOHO-MeTOANMYECKOE 00ecIIeYeHHe CAMOCTOATeIbHOI PadoThl 00y4arouXCcs
CamocrosTenbHas paboTa y4anuxcsi POBOJANUTCS Ha CIEAYIONINX YPOBHSX:

a) OCBOEHHE TEOPETUUECKOT0 MaTepraa o TeKCTaM JIEKIUH, 0o paboTa ¢ IuTepaTypoil.

0) BBIMTOJTHEHHE TEKYIIMX JOMAITHHUX 33/IaHUH 110 YCTHOMY ¥ IIHCbMEHHOMY PEIICHHUIO 3a71ad;

0) MpakTHYeCKOe peIIeHUEe HHIWBUIAYaJbHBIX 3aad, BbIIABAEMbIX KaXKIOMY Yydallemycs Ha
KOHTPOJIBHBIX paboTax (cobecemoBaHWsAX). 3alaHue TPEATNOaracT BBIMOJHEHUE CTYJICHTAMH JIBYX
cocTaBistonMX 4yacteid paborel: 1) [luceMeHHass dYacTh, TpeIHA3HAYCHHAss JJIS  ONMCAHUS
TEOPETUYECKONH MOJICNI — TIPOBEPSIETCS HEMOCPEACTBEHHO B ayauTopuu. 2) CocTaBieHHE W OTIIAIKa
nporpaMMel st DBM B kauecTBe peanu3alui — YaCTUYHO B ayJUTOPHH, 3aBEPIICHHUE TIPU JOMAITHEH
noarotoBke. [IpoBepka pe3ynbTaToB padOTHI MPOXOJUT Ha YCTHBIX COOECETOBAHUAX, ITPOBOJUMBIX B
TEUEHHE CEMecTpa.

7. XapaKkTepuCTHKA OLICHOYHBIX CPeICTB /UIA TeKyIero KOHTPOJSI YCHeBAaeMOCTH U
NPOMEKYTOYHOM aTTeCTAMH 00y4aroLUXCs M0 AUCHUIINHE

O1cHOYHBIC CPENICTBA TMPOMEKYTOYHOTO KOHTPOJIS: CaAaMOCTOSTENIbHBIC pabOThI MO MaTepHaiam
JEKIH, penieHrue 3a7a4 B ayJuTOpWH, MPOBEpKa JIOMAaITHUX 3aJaHUi, KOHTPOJIbHBIC pPabOThI
(cobecemoBanus).

[To pesynpTaTam mepBOro cemMecTpa MNPOBOAUTCS 3ader. [l mosydeHus 3adera CTYIEHTY
HEOOXOUMO U3JOKUTh MaTepuall 1O OJHOMY TEOPETHYECKOMY BOIPOCY W PEIINTh 3aady,
MpEANOoNaramIlyo co3nanue mporpammbel st OBM. CrtyneHT MoOXeT OBITb OCBOOOXKIACH OT
MPAKTUYECKOH YacTH B Cly4ae OTJIMYHOTO BBIMIOJHEHUS BCEX 3aJaHUNA KOHTPOIBHBIX padoT
(cobecenoBanuii) B TEUCHHE CEMECTPA.

IIo pe3yjibTaTaM BTOPOro CEMCCTpa MNPOBOJUTCA DK3aMCH. Ha »sx3amene CTYACHTY HeO6XOI[I/IMO
H3JI0KUTh MaTC€pual IO JABYM TCOPCTHYCCKHM BOIIpOCaM W PCIIWTH 3aJady, IMIpPEAIIoIararouryro
CO3JaHuC IIpOorpaMmbl IJid OBM. OI_ICHKa «YOOBJICTBOPHUTCIIBHO» BBICTABIACTCA, CCJIU CTYACHT
JACMOHCTPHUPYET MHHHMAaJIbHBIN 0a30BEIN YPOBEHb YCBOCHUA JUCHUIINIMHBI: U3JIaracT OCHOBHBIC ITOHATUSA
TCOPCTUUCCKUX BOIPOCOB, ACMOHCTPUPYCT BO3MOXKHOCTL PCIICHUA 3a1a4U B HACHHOM IIJIaHe. OI_ICHKa
«YOOBJICTBOPHUTCIIBHO» IIOJHOC H3JIOKCHUC TCOPCTUUCCKOro Marcpralia W IMNPAKTHYCCKOC PEIICHUC
3aJa4du (BOSMO)KHO B 4aCTHOM CJIy4ac 1o ¢ HCKOTOPBIMHU HGI[O‘-IGTaMI/I). OI_IGHKa COTIIUYHO» . IIOJIHOC
H3JI0KCHUEC U ICMOHCTpalys MOJHOI0 pECIICHUA 3a1a4u.
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8. YueOHO-MeTOoAMYecKOe M HH(POPMALIMOHHOE 00eceuyeHre TUCIHIIMHBI

OcHoBHas1 iMTEpaTypa:
1) KoctiokoBa, H.M. KomGunatopusie anroputmsl ai1s nporpammuctos / H.U. Koctrokosa. - 2-e uzzy,
ucnpas/. - M. : Hattmonanbsubiit OTKpeITEIN YHUBepcuteT « THTYUT», 2016. - 217 c. : un. ; To xe
[DnexTponnbIii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=429067 (10.03.2016).

2) l'arapuna, JI.I. ATropuT™BI U CTPYKTYpBbI IaHHBIX : yueOHoe nocobue / JI.I'. ['arapuna,

B.J1. Konnaes. - M. : ®unancel u cratuctuka, 2009. - 304 c. : tabm., cxem. - ISBN 978-5-279-03351-5 ;
To e [Dnextponnslii pecypce]. - URL: http://biblioclub.ru/index.php?

page=book&id=225965 (10.03.2016).

3) Meiiep, b. IHCTpyMeHTBI, anropuT™Mbl U CTPYKTYphI AaHHbIX / b. Meiiep. - 2-e u3n., ucrp. - M. :
Hanmonaneusiit OtkpeiTeiii YauBepcurer « MHTYUT», 2016. - 543 c. : cxeMm., uil. - bubauorp. B KH. ;
To e [Dnextponnslii pecypce]. - URL: http://biblioclub.ru/index.php?

page=book&id=429033 (10.03.2016).

4) Unees, B.I1. KomOunaTopHusie 3anaun Ha rpadax : yueoHoe nmocodue / B.I1. nbe. - Omck : OMckuit
rocyaapctBeHHbI yHusepeuret, 2013. - 80 c. - ISBN 978-7779-1668-6 ; To e [ DneKTpOHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=237294 (10.03.2016).

5) Anekcees, B.E. Ctpykrypsl ganueix. Mogenu Boruucinenuit / B.E. Anekcee, B.A. Tananos. - 2-¢
n3a., ucrpas. - M. : Hanmonansnsiii OTkpsIThil Y HUBepeuTeT « AHTYUT», 2016. - 248 c. : cxem., ui. -
(OcHoBbl HH(pOpPMAIMOHHBIXTEXHONOTHI). - bubmmorp. B kH. - ISBN 5-9556-0066-3 ; To xe
[DnexTponnstit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=428782 (14.03.2016).

3adaunuku (no ancopummam):

1) lens, A.X. [IpakTukym no metogam noctpoeHus anroputmos : kype / A.X. lllens. - M. : UnTepuer-
Yuusepcurer Mupopmarmonnsix Texnomnorwnid, 2009. - 289 c. ; To xe [DneKkTpoHHEIH pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=234674 (10.03.2016).

2) Jlapuna, 3.C. Pemenue onuMnuaaneix 3a1a4 no uapopmatuke / 3.C. Jlapuna. - 2-¢ U31., UCIIPaB. -
M. : Hattmonanpusiii OTKpbITEIN YHEBEpcuTeT « UHTYUTY, 2016. - 167 ¢. : cxem., ui. - bubnuorp. B
kH. ; To xe [DnexTponnslii pecypc]. - URL: http://biblioclub.ru/index.php?
page=book&id=428806(10.03.2016).

JlonoJIHMTeIbHAS JIUTepaTypa:

1. T. Kopmen, Y. Jleiizepcon, P. Puecr, K. [lITaitH. ATropuT™MbI: TOCTPOSHUE U aHAITH3.
M: «Buiessamcy, 2005.

2. A. Axo, JIx. Xonkpodt, . Yieman. CTpyKTypsl JaHHBIX U anTopuTMbl. M: «Buibsamcy, 2010.
3. A. lllens. IIporpamMmmupoBanue: Teopemsl u 3aaaun. M: MIJHMO, 2011.
4. H. Bupt. AnropuT™MBI + CTPYKTYpPBI JaHHBIX = MporpaMmMbl. MockBa, Mup, 1977.

5. Knyr, Jonansn OpsuH. MckyccTBO mporpaMMupoBanus : nep. ¢ anri. / JI. 3. Kuyr ; mox oOmr. pen.
10. B. Ko3auenko .— 3-e m3g .— M. : Bunbamc, 2004,

o T. 1: OcHoBuble anroputmbl .— 2004 .— 720 c. : un .— ISBN 5-8459-0080-8 ((pyc.)) .— ISBN
0-201-89683-4.
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o T. 2: Ilonyuucnennsie anroputMbl .— 2003 .— 832 c. : un .— ISBN 5-8459-0081-6 ((pyc.)) .—
ISBN 0-201-89684-2 ((anrm.)) .

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

6. P. Xommunr. Teopus koaupoBanus u Teopus nHpopmanuu. M: Paano u csazp, 1983.
7. @. IIpenapara, M. llletimoc. BeraucnurensHas reometpus: Beenenue. M: Mup, 1989.

A3zvix npoepammuposanus C, C++

8. CemxBuk, P. Anroputmsl Ha C++ / P. CekBuK. - 2-¢ u3., uchp. - M. : HanmonansHb1it OTKPBITHIN
Yuusepcuret « MTHTYUT», 2016. - 1773 c. : un. - bubauorp. B kH. ; To ke [DaeKkTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=429164 (10.03.2016).

9. KoctiokoBa, H.W. ITporpammupoBanue Ha si3bike Cu. Metoguueckue peKkoMeHIaluu 1 3aJja4u 110
nporpammupoBanuto / H.U. Koctiokosa. - HoBocubupck : Cubupckoe YHUBEPCUTETCKOE U31aTEIbCTBO,
2003. - 160 c. - ISBN 5-94087-104-6 ; To xe [DnekTpoHHBIHN pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=57176 (10.03.2016).

10. Iox6ensckuii, B.B. Crangaptaseiii Cut+ : yuebnoe nocobue / B.B. [lonOenbckuii. - M. : @uHaHCHI
u cratuctuka, 2008. - 688 c. - ISBN 978-5-279-03243-3 ; To xe [DneKTpoHHBIN pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=226131 (10.03.2016).

11. Lapes, P.1O. [IporpammupoBanue Ha si3bike Cu : yaeOHoe nocodue / P.1O. Ilapes ; MunuctepctBo
obpazoBanus u Hayku Poccuiickoit @eneparun, Cubupckuii denepanbhelii yHUBEpCUTET. - KpacHospek
: Cubupckuit henepanbHblii yHUBEpCUTET, 2014, - 108 ¢. : Tabm., cxem. - bubauorp. B kH.. - ISBN 978-
5-7638-3006-4 ; To e [DnexTponnslii pecypc]. - URL: http://biblioclub.ru/index.php?
page=book&id=364601 (10.03.2016).

12. Cnabuos, B./1. IIporpammupoBanue Ha C++ : nekiuu / B.Jl. CnabHoB ; UTHCTUTYT 35KOHOMUKH,
ynpasiieHus u npasa (1. Kazanp). - Kazans : [lo3nanue, 2012. - 136 c. : Ta0:1., cxem. - bubnuorp. B KH.. -
ISBN 978-5-8399-0386-9 ; To e [DnexTponnslii pecypc]. - URL: http://biblioclub.ru/index.php?
page=book&id=364222 (10.03.2016).

A3zvik npozpammuposanusa Pascal

13. A6pamsn, M.O. [IpakTHKyM 1o IporpaMMHUpPOBaHUIO Ha si3bike [lackanb: MaccuBbI, CTPOKH, (haltibl,
peKypcHs, TUHEHHbIE TUHAMUYECKHE CTPYKTYpPbI, OMHApHBIE IepeBbs : yueOHoe mocobue /

M.D. AbpamsH ; MunucrepctBo oOpa3oBanust 1 Hayku Poccuiickoit denepannu, OenepanbHoe
roCyJapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUPEKICHUE BBICIIETO MPOPECCHOHATBLHOTO
obpazoBanms «lOxubI Penepanbubiil yHuBepcutet'. - U3a. 7-e, nepepad. u gorm. - PoctoB-u//] :
NznatensctBo FOxkHOTO penepansHoro ynusepcurera, 2010. - 277 ¢. : . - ISBN 978-5-9275-0801-3 ;
To xe [Dnextponnslii pecypc]. - URL: http://biblioclub.ru/index.php?
page=book&id=240952(10.03.2016).

14. Annpeesa, T.A. IlporpammupoBanue Ha s3bike Pascal : yueOHoe nmocobue / T.A. Anzapeesa. - M. :
WutepHer- Yuusepcurer Mudopmarmonnsix Texnomoruii, 2006. - 234 c. - (OcHOBBI HH(POPMAIIMOHHBIX
texHosoruii). - ISBN 5-94774-405-8 ; To xe [ DnekTpoHHBINA pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=232980 (10.03.2016).

15. AnexkcanmpoBa, JI.B. OcHOBBI mporpaMmmupoBanus Ha si3bike [Tackanb : yueOHO-METOIUIECKOEe
nocobue / JI.B. Anekcanaposa, A.M. Mapaames, E.H. Martoxuna. - M. : Poccuiickuil yHuBepcUTeT
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npyx0b1 HaposoB, 2013. - 116 c. : ui., cxem. - ISBN 978-5-209-05118-3 ; To xe [ D7AeKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=226863 (10.03.2016).

16. Komapoga, E.C. IIpaktukym 1o mporpaMMHUpOBaHUIO Ha si3bike [lackans : yaeOHoe mocobue /

E.C. Komaposa. - M. ; bepmun : lupext-Menua, 2015. - Y. 1. - 85 c. : un., cxem., Tabmn. - bubnuorp. B
KH. - [SBN 978-5-4475-4914-5 ; To xe [Dnexrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?
page=book&id=426942 (10.03.2016).

Pecypcbl HHPOPMALIMOHHO-TEJIEKOMMYHHKALMOHHOM ceTH «MHTEepHET»:
Cuctema »5SIEKTPOHHOM MOJNIECPKKH oOpa3oBaresnbHOro mporecca «Mol — yYHUBEPCHUTET»
https://uni.ivanovo.ac.ru
IIpodeccuonanbubie 6a3b1 JAHHBIX 1 HH(POPMALIMOHHO-CIIPABOYHbIE CHCTEMBbI:
ObC «YHuBepcurerckasi Ondnuorexa onnaitn» www.biblioclub.ru
OnexrponHas oubnuoreka MBI'Y http:/lib.ivanovo.ac.ru
OnexktponHsiid katanor Hb UBI'Y  http:/lib.ivanovo.ac.ru/index.php/ek
http://window.edu.ru (eauHoe OKHO AOCTyHa K 00pa30BaTEIbHBIM pecypcam)
http://10.1.1.39/ (mocTynm W3 JOKaJIbHOW CETH YHUBEPCUTETA K JJICKTPOHHON OMOIHMOTEKE
MaTeMaTHYEeCKOro (haKyJIbTeTa)
http://www.mathnet.ru/ (O6mepoccuiickuii MaTeMaTHYECKUNA OpPTa)

DAl

I

IIporpammHoe obecneyeHue:

ornepannoHHas cucrema Microsoft Windows, naker oduchbix nporpamm Microsoft Office u(umm)
LibreOffice, untepuer-6paysep Microsoft Edge n(unm) Yandex Browser.

Komnunsatops! s1361k0B niporpamMmupoBanus: C++, Pascal.

9. MaTrepuajibHO-TEXHUYECKOe ol0ecredeHne JUCHUIITHHbI

VY4eOHble ayAUTOPUH:

- JUIsl TIPOBEJCHUS 3aHATUH JIGKLIMOHHOTO THIA C KOMIUIEKTOM CIEHMAIM3UPOBAHHON yueOHOI
MeOenu W TEXHUYECKMMHU CpelICTBaMU OOy4YeHHs, ClyXallUMU [UIsl TNpeAOoCTaBiICHHUsS Y4eOHOI
uHpopManuu O0JIBIION ayAUTOPHUH;

- JUIS TIPOBEIEHUS 3aHATHH CEMUHAPCKOTO THIMA, KOHCYJIbTAlMM, TEKYIIEro KOHTPOJS U
MIPOMEKYTOUHOW aTTeCTAllMM ¢ KOMIUIEKTOM CHEIHATM3UPOBAHHON yueOHOH Melenn U TeXHUYECKUMHU
cpencTBamMu OOy4CHUS;

JlaGopartopusi, ocHalleHHas J1a00paTOPHBIM 000pyIOBaHUEM, KOMIUIEKTOM CIEIHATU3UPOBAHHOMN
y4ueOHOM MeOeN U TEXHUYECKUMU CPeACTBAMH 00yUEeHHUS.

[Tomerienne Ui CaMOCTOSATENBHOW pabOThI, OCHAIIEHHOE KOMIUICKTOM CIEIHMaIN3UPOBAHHOM
y4eOHON MeOenu, KOMITBIOTEPHONW TEXHUKOW C BO3MOXKHOCTBIO TOJKIIOUECHHS K ceth «UHTepHeT» 1
obecneuenueM goctymna B DMOC.

JleMOoHCTpalMoHHOE 000py/loBaHHE U y4eOHO-HarJIsgHble MOCOOUs M 3aHSITUN JIEKIIMOHHOTO
TUNa, 00eCreYnBaroIIue TEMATHUECKUE UILTIOCTPAIIUH.
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ABTOP(BI) paGoyeii mporpaMMbl AMCUHUILVIMHBI: JIOLEHT Kadeapsl GyHIaMeHTaIbHOMI
MaTemMaTuky, K.¢.-M.H. Kononenxo ILI".

[Iporpamma paccMoTpeHa U yTBEpKeHa Ha 3acenannu kadeapsl GyHIaMEeHTATPHOW MaTEeMaTHKN

« 1 » cents6ps 2022 r., mpoTokon Ne 1

[IporpamMma oOHOBIEHA

MPOTOKOJ 3acenanus kaheaps No OT « » 20 1.
CormnacoBaHo:
PykoBoaurens OI1 / /

(mozmuce) (®avmms 1.0.)

[Tporpamma oOHOBIIEHA

HPOTOKOJI 3aceaHust Kadeapbr Ne OT « » 20 T
CornacosaHo:
PyxoBoaurens OI1 / /

(moanuce) (Pamumus K.0.)

[IporpamMma oOHOBIEHA

MPOTOKOJ 3acenanus kadeapn No OT « » 20 T
CormacoBano:

PykoBoaurens OI1 / /

(moxmuce) (®avmus 1.0.)
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