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|. Henu u 3a1a4n AUCHUNIIMHBI (MOIYJIA)

Leab Kypca — naTh CTyJEHTaM IPEACTaBICHHWE O COBPEMEHHBIX MeEToJaX OOpaboTKH
nHGOpMaLUU U UCCIIEOBaHMs ABJICHUN IyTeM UX YHUCIEHHOTO MOJEIMPOBAaHMS Ha KOMIbIOTEpax,
CIOCOOCTBOBaTh PA3BUTUIO MX HHTEIUIEKTYaJIbHBIX, TBOPYECKUX CHOCOOHOCTEH M KPUTHYECKOIO
MBIIIJIEHUS B XOJ€ MPOBEACHUS MCCIEA0BaHUMN, aHAJIN3a SIBJICHUN, BOCIPUATUS U UHTEPIIPETALIMU
uHpOpMaILnu.

JUis nocTuKeHus JaHHOM Lieny ObUIN MOCTaBJICHBI 3aJa4H:

*  OCBOMTb IIPUEMBI U METOABI IPOIPAMMHUPOBAHNS;

*  U3YYUTh OCHOBBI IOCTPOCHUS YUCICHHON MOIETH (PU3UYECKOTO SBICHUS;

*  OCBOMTb YUCIJIEHHBIE METO/Ibl 1 OCHOBBI MaTEMATUUYECKOTO MOJECIUPOBAHMUS.
Il. Mecto aucuuniaunsl (MoayJsi) B crpykrype OIIOII BO

Kypc uucienHble METOJbl M MaTEeMAaTUYECKOE MOJICIMPOBAHUE MOIYJs «HH(POPMATUKA»
OTHOCHUTCS K 00s13aTenbHOM yacTu Onoka bl. JlaHHas aucuuninHa mpeiHa3HayeHa JUisl CTYACHTOB
Kypca.

[Tpu n3yueHun 1aHHOTO Kypca UCIIOJIb3YIOTCS Pa3Jelibl U TEMBI CIEAYONIMX AUCIUILINH:

. OCHOBBI ~ (M3UKM (MEXaHUKa, MOJIEKYJsipHas (U3MKa U  TEPMOAMHAMHUKA,

AJIEKTPOJIMHAMUKA, aTOMHAs U sifiepHas Gu3HKa);

. BbICIIas MaTeMaThka (MaTeMaTHMYeCKUW aHalu3, aHaJUTUYecKas TIeoMeTpus,

muddepeHIanbHOe U UHTETPaJbHOE HCUMCIEHUE, AJIEMEHThl BBIYMCIUTEIBHON MaTeMaTHKH,

TCOpHUA BepOHTHOCTeﬁ N MaTCMaTH4YCCKas1 CTaTI/ICTI/IKa)

I11. TpeGoBanus K pe3yJibTaTaM OCBOEHHUS THCHUIIIMHbI

Kypc «YucneHHble MeTOIbl M MaTEeMAaTHYECKOE MOJCIMPOBAHHE», COIJIACHO MOJOXKEHUIM
(benepaabHOrO TOCYJapCTBEHHOTO OOpa30BaTEIbHOIO CTaHJAApTa BBICHIErO0 OOpa30BaHUS IpU
noArotoBke OakanaBpa no HampaieHuio 03.03.02 ®usuka, Mo3BOJsSET CTYIAEHTY NpuoOpecTu

cnenytomue oodmenpodeccunonanbHbie kKomnereHnuu (OI1K):

- Croco0OeH IMOHUMAaTh MMPUHIIHUIIBI pa6OTLI COBPCMCHHBIX I/IH(I)OpMaI_II/IOHHBIX TEXHOJIOTHUI 1

WCIIOJIH30BATh WX JIJIS PEIICHHs 33729 MPOoGeCcCHOHATBHON IeATeTLHOCTH. (OHK—3).

B pe3ynbrare nzydeHus: JAaHHOTO Kypca CTYIE€HTHI JOKHbI 3HaAMb
® OCHOBHBIE IPUHIIUIIBI TOCTPOSHUS CUCTEM 00pabOTKHU U Mepesaun HHPOpMaLuy;
® OCHOBBI IOJXOJA K aHAJTU3Y UHPOPMAIIMOHHBIX IPOIIECCOB;
® COBPEMEHHBIE anMapaTHbIE U POrPaMMHbIE CPEACTBA BHIYUCIUTEIBHON TEXHUKH;
ymembpb WUCIOJIb30BaTh MATEMAaTHMYECKUH amnmapar Uil OCBOCHHUS TEOPETHYECKUX OCHOB H

IMPAKTUYCCKOI'0 UCIIOJIb30BaHUA (bHSI/I‘{eCKI/IX METOJ0B.



IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00y4YeHUs 1O JUCHUIINHE (MOAY.II0), COOTHECEHHBIX €
HHIMKATOPAMH JI0CTHKEHHUs KOMIIeTeHIU i

KoMmnerenuus HNuaukaropsl PesyabTaTnl 00y4yeHus
KOMIIEeTCHIIUH
OIIK-3 HJIK onk33 3Haer:

Hcnons3yer ® OCHOBHbBIE IPUHIIUIIBI IOCTPOEHUS

COBpPEMEHHBIC cucreM 00pabOTKHU U TIepeIaun

MH(POPMAaLIMOHHbIE uH(popManuy;

TCXHOJIOTHH IJIA ® OCHOBBI IOJXO0Ja K aHAJIU3y

HCCIICAOBAHUS 1 WH(pOPMAITMOHHBIX ITPOIIECCOB;

MOACIIMPOBAHUA ® COBpPEMEHHBIE annapaTHbe U

bu3NYECKUX SIBICHUN U IPOrPAMMHBIE CPEICTBA

Tponeccos B chepe BBIYMCIIUTEIbHON TEXHUKH.

CBOCH YmMmeer:

npogeccHoHaIbHOI KCIIOJIb30BaTh MAaTEMAaTHYECKUN

ACATCIbHOCTH anmnapar JiJIsi OCBOCHHUS
TEOPETUYECKUX OCHOB U
MPAKTUYECKOr0 UCIOIb30BAHUS
(bU3UYECKUX METOJIOB.

IV. Conep:xanue u CTPYKTYpa TUCHUILINHBI (MOYJIs1)

O0BeM QUCIAIUIAHEI COCTABIIAET 3 3aueTHBIX eauHulibl, 108 yacos,
B TOM uuciie 90 yacoB KOHTAKTHOM pabOTHI.
3aHATUS IPOBOJAATCS TOJIBKO B OYHOHN (popMe 00yUeHuUs ¢ MPUMEHEHNEM JUCTAaHIIMOHHOT'O KOHTPOJIS
camocCTosITeNbHON paboThl cTyneHToB uepe3 DUOC dakynpTeTa. DIEKTPOHHON U TUCTAHIIMOHHON
dhopm 00ydeHUs He peTyCcMaTpUBaeTCsl.
Ha npakTtrueckyto noaroroBky orBoauTcs 20 ay IMTOPHBIX 4acoB (BO BPEMsI BHIIIOJIHEHUS
MPAKTUYECKHX 3aaHUH).

dopma TpOMEKYTOUHON ATTECTALMU: 3AYET.



4.1. Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKazaHUEM BUA0B y‘leﬁHbIX 3aHATHII M OTBEJEHHOI0 HA HUX KOJIHYECTBA

AKAACMHUICCKHUX JacoB

Ne Pa3gen qucuuniauHbl/TEMA = Buasbl yue6Hoii padoThl, DopMBI TEKYyLIET0
n/n = o | BKJIIOYAsi CAMOCTOSITE/ILHYIO PaGOTY 0GyqalOIUXCS, KOHTPOJISI
g E NPaKTHYECKYI0 HOATOTOBKY U TPYI0eMKOCTh ycreBaeMocCTu;
2 § g (B yacax) ®opMa IPOMeKYTOUHOI
= 2 = KonTakTHas padoTa npenoaasareJis ¢ « arrecTalluu
2 S 28 00y9aromIMHucst Z (no cemecmpam)
= o 8 ° SR
@ et = < D =
© 3 o =S
4 = o Jlexuuu Cemunapckune/ | Koncynb S =
5 e NpaKkTH4YecKue/ | TAUMHU g :‘
= 5 JadopaTopHbie z
= 3aHATHS o
1 2 3 4 5 6 7 8 9 10
1 | Pasoen 1. Bsedenue 6 uuciienHvle Memoowl. 2 42 8 28 12
2 | Paszoen 2. Cnaatinul. 2 34 8 20 12 Pemenue 3anau Ha
3 | Pazoen 3. Hucnennvie memoobl peuieHuti 00bIKHOBEHHbIX 2 22 4 12 10 IPOTpaMMHUPOBAHUE
ouppepenyuanvrvix ypasHenuil.
3auér 2 CobecenoBanne
KonTpoip Ha 3a9éT 8
KCP 2 6
HUroro uacos 108 | 20 60 34
4.1. IInan BHeayAUTOPHOIi CAMOCTOSITEJIbLHON PaGoThl 00yYaIOIIMXCS MO AUCHHUILIHHE
CamocTosTenbHas paboTa 00yyaroumxcs V4ebHo-
METOJTNIECKOE
OneHouHoe
Cemectp Hassanue pasznena, TeMbl B 5 046 Cpoku | TpymoemkocTh — obecneueHue
U CAMOCTOATCIBLHON PAOOTRL| ) i enus (4ac.) pea CaMOCTOATENbHOU
paboThI
1 Bce paznenst Pemienue 3anaun Ha B Teuenue 30 3amauu u Bces
[pOrpaMMHpPOBAHNEC cemecrpa YIOPAXHEHUS | peKOMEHayemas
P
Bce pa3aeabl abora ¢ HCKHI/\I’OHHHM MaTeIZI/IaHOM K xomy IuTeparypa
1 1 yueGHOM THTEPaTypOH. coMecTDA 4
IToAroTOBKa K 3a4ETy P Tect
OO0t 00beM CaMOCTOSATEIHLHOM PabOTHI O AUCIUILTHHE (Yac) 34




4.3. CoaepxxaHune y4eOHOro MaTepuajia
CopneprkaHue pas3iesioB U TEM AUCIUTUIIMHBI

Pa3gen 1. BBenenue B UucjJeHHbIE METObI.
Tema 1. IlonsiTHE YMCJIEHHLIX METO/IOB.

CyTb BO3HUKAIOIIKX MpobsieM. BiusHue morpemuocTy KOMIbIOTEPHBIX BhluMcieHui. [Ipumep
— “Hcuye3HOBEHHME’ KOpPHEH W “JIOKHBIE” KOpHU alreOpanyeckux ypaBHeHUU. OTianyume

YUCJICHHBIX AJITOPUTMOB OT AHAJIUTUYCCKUX.

Tema 2. Buzyanu3anusi 1aHHBIX.
CriocoObl  OTOOpaKeHMsI BBIYMCICHHBIX JIaHHBIX. VICmoyib30BaHWE CHEIUATM3UPOBAHHBIX
cpenctB. Cpena Gnuplot. OcHOBHBIE KOMaHJbI, MPUMEPBI MOCTPOCHUS IpaduKOB (YHKITHH.

[Ipocreiimme ckpuntsl cpeast Gnuplot. CoxpaneHue mocTpoeHHBIX IpauKOB B (paiii.

Tema 3. UnciieHHOe pelieHre HeJMHEHHBIX aJIire0panvecKux ypaBHeHHUH.
Mertoabl KacaTenbHOM, cekyuiei, Oucekuuu. [lonstue pacxomumoctu anropurMma. Ilonstue

CKOPOCTH CXOOANMOCTH. Jlokanu3anus KOpHeﬁ.

Tema 4. Pemienne cucreM JTUHeHHBIX YPABHEHHUH.
Marpuunsiii Meron (oOpatnHoit wmatpuibl), meron Kpamepa, meron [aycca-Koppana.
Peanuzanus meronos. CpaBHEHNE METOIOB 110 KOJIMYECTBY ONEPALMN U XapaKTEPy HAKOIIJICHUS

OIIIHOOK. AJ'IFOpI/ITMLI AJI CJIyYaceB JUAaroHaJlbHbIX MATPHIL.

Tema S. Yuciaennoe n1uddepeHiupoBanue 1 HHTErpMpoOBaHHe.

OcHoBHas ¢dopmyna nuddepeHumanpbHoro ucuucienus. JuddepennmpoBanue GyHKIMM,
3aJJaHHbIX aHaIUTHYecKUu. Bpi6op BenmuuuHbl npupamienus. uddepeHurpoBanue AUCKPETHO
3ajaHHbIX (yHkiuid. [lonatue pasnenenHoi pasHoctu. Ilonstne cetku. YucneHHoe
MHTErpUPOBaHUE B CIIyyae paBHOMEPHOI ceTku. MeTo | mpsMOYyroJbHUKOB U MeTo/1 CHUMIICOHA.
WuTerpupoBanne QyHKIMH, 3aJaHHON Ha HEpaBHOMEpPHOI ceTke. VIHTerpupoBanue QyHKIH,

HUMEIOIIUX 0COOYIO TOUKY.

Tema 6. UnTepnonsinusa. ANNpoKcUMAanusA. JKCTPANOJIALHA.
OcHoBHbIe TOHATUA. JIMHEWHas W TOJMHOMHUATbHAS HMHTEPHONANUsA. VHTEpHONSIIMOHHBIN
MHorouwineH Jlarpawxka, Turocel W MUHYCHl. KycouHas WHTEpHousmus. AMMPOKCUMAIIHS

3aJaHHbIMHU (I)YHKI_II/IHMI/I. MeTo1 HauMEHBIIIUX KBaapaToB.

Pazgen 2. Cnnaiinebl.
Tema 7. OcHOBHBIC NOHATHSA CIVIAWH-(PYHKIIUIA.
HNHTEepnonsMoOHHbIE W annpOKCUMUPYIOIME CIaiHbl. CIIaXXUBAKOIIME W JIOKAJIbHBIE
craitael. [peacrasnenue yepe3 B-crutaitnbl. “CnBka’” ciiaitnoB. [Tonsatue nedekra crutaiina.
OcobeHHOCTH CIUIaifHOB HAa paBHOMEPHOH M HepaBHOMepHOU ceTkax. [loHsaTHe y371a crutaiiHa u

y3J1a UHTEPHOJIALMH.

Tema 8. JlokaiabHble B-criaiiHbl.
OcHoBubie (hopmynsl. [Toamporpammbl BeMUCIEHHUS KO3()(PUIMEHTOB M 3HAYEHUH CIUIaiiHA.
WuterpupoBanue u auddepenunpoBanne (GyHKIMHA, 3agaHHBIX crjlaiiHOM. Pemienue

YpaBHEHU.



Tema 9. UnTepnoIsiiOHHbIC KyOHMYeCKHe CIIAMHBI.

CXoouMOCTh CIUIAiHOB 4YEeTHOW M HedeTHOH crermeHell. OcOOSHHOCTH MCIIOJIb30BaHUsS Ha
paBHOMEpPHOM U HepaBHOMEpHOW ceTkax. OcHoBHbIe ¢opMyibl. IlpuMmeHeHue wmeTona
YHUBEPCATHHOW MPOTOHKH 3-TUArOHATBHBIX MATPHIl JUISI HaXOXACHHUS KOA((UIIMEHTOB

cIIalHa.

Tema 10. Cruiaiinbl ¢ 1epekToM, OTIMYHBIM OT 1.
CMBICT UCTTONTB30BaHUS. AJITOPUTMBI TTIOCTPOSHUS KyOHUeCKOoro CrulaiHa aedekra 2 U cruiaiiHa

5-crenenu nedexra 3.

Tema 11. IlpndankeHne KpUBBIX.

[Ipo6nema 3amMkHyThIX JuHHHE. Mcnonp3oBaHMEe  MONAPHOW  CHCTEMBI  KOOpIMHAT.

[Tapamerpuueckue crutaitael. Kpussie besbe. CrutaiiH AKUMBI.

Pasnen 3 . UncienHbie MeTObI pellieHN i 00bIKHOBEHHBIX AU depeHunaJIbHbIX yPABHEHUH.

Tema 12. MeToab! pelieHue ypaBHeHHI ¢ HAYAJIBHBIMH Yca10BUAMH (3aga4a Komm).
Merton Diinepa. Meronsl Pynre-KyTTsl. Perenne cuctem 00bIKHOBEHHBIX AU (epeHInaIbHbIX
ypaBHEHMH MepBOro mnopsjaka. PemieHne OOBIKHOBEHHBIX Au((depeHIUaTbHbIX YPaBHEHUM

BTOpOTO U 00JIee BRICOKHUX MOPSIKOB.

Tema 13. MeToab! pelieHUs1 ypaBHEHHMI ¢ TPAHUYHBIMH YCJI0BUSIMH (KpaeBasi 3a/1a4a).
Meton «cTpenbObl» pelIeHnuss OOBIKHOBEHHOrO IU(EpeHINaIbHOIO ypaBHEHUsS BTOPOTO

nopsaaka ¢ rpaHUYHbIMU YCIIOBUSIMHU. KOHC‘IHO'pSBHOCTHBII\/’I MCTOJ PCIICHUA KpaeBoﬁ 3aJa4yu.

4.3.1. IlepeyeHb CeMHMHAPCKUX, IPAKTHYECKUX 3AHSTHI U J1a00pPaTOPHbIX padoT

No Ne paspena u HaumeHoBaHue ceMUHapoB, Tpynoe OneHouyHbIe dopmupye
n/n TEMBI NPaKTHYECKUX U J1a0OPaTOPHBIX | MKOCTb cpencTBa MBIC
JUCHUITIIINHBI 6 KOMIICTCHIL
pabor (uacer)
(Mozyst) uu
1 2 3 4 5 6
npakxt. U TBOp.
1. 1 Busyanuzanus 1aHHBIX. 4 Saamms, cobec.
HucneHHoe pelieHue npakt. 1 tBOD.
2. 1 HETTMHEHWHBIX aNTreOpandecKux 6 3amanus, codec.
YPaBHEHHUH.
3 1 Pemenue cucrem JIMHENHBIX 6 npakt. 1 tBOD.
' YpaBHEHUH. 3ananus, cobec.
4 1 Yucnennoe auddepeHnnupoBanme 6 npakt. U TBOD.
U MHTETPUPOBaHHE 3ananus, cobec.
5 1 WNurtepnonsuus. Annpokcumariusi. 4 npakt. U TBOD. OIIK3.3
) DKCTpanoJsusl. 3amanus, codec.
5 5 OCHOBHBbIE IOHATHS CIUIAH- 4 npakt. U TBOD.
byHKIMi. 3ananus, cobec.
. npakt. 1 tBOD.
7. 2 JlokanbHble B-crutaifHbl. 4 p p
3aganus, cobec.
8 2 HNHTepnonsiimoHable KyOndecKue 4 npakt. 1 tBOD.
CILIAMHEL 3amanus, cobec.
9 2 Crutaiinbl ¢ 1eeKTOM, OTIUIHBIM 4 npakt. 1 tBOD.
or 1. 3amanus, cobec.




10. 2 [TpubnnxeHne KpUBbIX. 6 npaxt. M TBop.
3amanus, codec.

Merto/ibl pellieHue ypaBHEHHI C npakt. 1 tBOD.
11. 3 HayvaJIbHBIMH yCIOBUAMU (3a/1a4a 6 3ananus, cobec.

Kormm)

Meroasl peleHns] ypaBHEHUH ¢ npakt. 1 tBOD.

12. 3 I'PAaHUYHBIMHU yCIIOBUSIMHU 6 3amanus, codec.
(kpaeBas 3aj1a4a).

4.3.2. Ilepedyennb TeM (BOMPOCOB), BBIHOCMMBIX HA CAMOCTOSITEIbHOE U3YyUeHHEe CTYJIeHTaAaMH B
paMkax camoctosaTebHOi padoTsl (CPC)

Bun Kommuec
Ne . Pexomennyemas

Tema CaMOCTOSITEIbHON 3agaHue TBO

HEJI. auTeparypa
paboThl 4acoB
1. Bce Tembl Pemenue 3agaun Ha Hanwmcats Bces pexomennyemas 16
MpOrpaMMHUpPOBaHKE nporpammy auTeparypa

2. Tekymue KOHCYJIbTAIIMN 2

4.4. MeTonnyeckne yKa3aHus 10 OPraHU3alHN CAMOCTOSITEIbHOI paGoThl CTYIEHTOB

K coBpeMeHHOMY cCIEIMANUCTy OOLIECTBO MPEABSIBISCT JOCTATOYHO IIMPOKHH TEpPEYCHb
TpeOOBaHUH, CpeIu KOTOPHIX HEMAJIOBAKHOE 3HAUYEHHE HWMEET HaJIWYhUe Yy BBITYCKHUKOB
OTIpEeJICIEHHBIX CHOCOOHOCTEH M yMEHHs CaMOCTOSTENIbHO JOOBIBaTh 3HAHUS W3 PA3THUYHBIX
WCTOYHHUKOB, CHCTEMATH3MpPOBATh IOJYyYeHHYI0 HWH(GOpPMANHNIO, IaBaTh OICHKY KOHKPETHOU
¢unancoBoi curyaruu. dopMupoBaHHe TaKOTO YMEHHs HMPOMCXOJUT B TEUEHHE BCEro Nepuojia
00y4YeHHS uepe3 yJacTHe CTYICHTOB B IPAKTUIECKUX 3aHSATHIX, BBIMTOJIHEHHE KOHTPOJIBHBIX 3aaHUI
U TECTOB, HAlMCAaHUE KyPCOBBIX U BBIMYCKHBIX KBAJU(PHUKAIMOHHBIX pador. Ilpum sTOoM
CaMOCTOsATENbHAsA Pab0Ta CTYIEHTOB UIPAET PEIIAIOIIYIO0 POJIb B X0/I€ BCETO y4eOHOro mporiecca.

CamocrosTenbHas paboTa pealu3yercs:

1) HemnocpeacTBEHHO B POIIECCE Ay AUTOPHBIX 3aHATHIA - Ha JICKIUAX, TPAKTHYCCKUX U
CEeMUHAPCKUX 3aHATUAX, IPU BBIMOJIHEHUH J1a00PaTOPHBIX paboT.

2) B KkoHTaKTe C mpenojaBaresieM BHE PAMOK PACITUCAHUS - HA KOHCYJIBTAIUSX 10 y4eOHBIM
BOIMPOCAM, B X0JI€ TBOPYECKHX KOHTAKTOB, IPH JIMKBUIALUH 33]I0JDKEHHOCTEH, TpH
BBITTOJIHEHUH WHAWBHYaTbHBIX 3aJJaHAN U T.]I.

3) B Oubnmoteke, 1oMa, B OOIIEKUTHH, Ha Kadepe MPH BHITOJHEHUH CTYICHTOM y4eOHBIX U
TBOPYECKHX 3a/1a4.

I'paHu1IbI MEXTy STUMH BUIAMHU PAOOT TOCTaTOYHO PA3MBITHI, @ CAMU BUIbI
CaMOCTOATENFHOI paboThI epecekaroTcs. Takum 00pa3oM, cCaMOCTOATENIFHON paboTa CTYJeHTOB
MOKET OBITh KaK B ayJUTOPUH, TaK U BHE €€.

4.5. IIpuMepHasi TEeMATHKA KYPCOBBIX padoT (IP0eKTOB) (IPU HAJIMYHH)

KypcoBbie paboThl HEe IPEyCMOTPEHBI.



V. Y4eOHo-MeTOAMYecKOe 1 HHPOPMALIMOHHOE 00ecnedeHne TUCHUTIINHBI (MOLYJIs1)
a) nepeuens 1umepamypbl

OCHOBHAs TUMepamypa

1. Kgacos, b. 1. UncnenHbie METOIbI aHAIM3A U TMHEWHOH anreOpsl. Mcnonp3oBanune Matlab u
Scilab [DnexTponnsiii pecype] / b. U. KBacos. - Mocksa : Jlans", 2016. - Pexxum moctyma:
OBbC "UznarensctBo Jlans". - Heorpanuy. noctym. - ISBN 978-5-8114-2019-3

2. Awmocos, A. A. BerauciautensHble MeTOABI [DnekTpoHHBIN pecype] / A. A. Amocos, H. B.
Komuenosa, FO. A. JlyOunckwii. - Mocksa : Jlanp", 2014. - 672 c. : un. ; 21 cm. - (YueOHUKH
st By3oB. CrienmanbHas jmrepatypa). - Pexxum mocryna: ObC "UsparensctBo "Jlanp". -
Heorpanunu. gocrym. - IIpenmeTHbIi ykaszarenas: ¢. 655-666. - bubaumorp.: c. 648-654 (27
Ha3B.). - ISBN 978-5-8114-1623-3

3. Kpacos, B. 1. Ilpaktnyeckoe nporpammupoBanue [Tekcr] : yued. mocodue / B. 1. Kpacos,
A. A. IlepeBanos ; pem.: A. I'. Uenckuii, B. b. iBanos ; Upkyrckuii roc. yH-T, ®us. dak. -
Upkytck : Uzn-so UT'Y, 2015. - 111 c. ; 20 cm. - ISBN 978-5-9624-1279-5 : VK
681.3.06(075.8) . — (66 3k3.)

O0ONOJHUMENbHAS TUMepamypa

1. Cpouko, B. A. Uncnennsie meTosl [Teker] : Kype neknuii : yae6. mocodue / B. A. Cpouko.
- CII6. : Jlans, 2010. - 202 c. ; 20 cM. - (YueOHuku 1 By3oB. CrienianbHas JIATEPATypa). -
Bubauorp.: c. 200. - ISBN 978-5-8114-1014-9 : YJIK 519.6(075.8) — ( 85 3k3.)

2. 3asbsuios, 0. C.. Metoas! crnaitH-gynkimii [Tekct] : HayuHoe uznanue / 1O. C. 3aBbsios,
b. U. KBacos, B. JI. Mupomnauuenko ; pea. H. H. fluenxo. - M. : Hayka, 1980. - 352 c. : ui.
; 22 cM. - bubmmorp.: ¢. 346-350. - [Ipeam. ykas.: ¢. 351-352. YIK 519.651 — (3 2x3.)

3. Axkymnuy, N.JI. Maremaruyeckoe NporpaMMupoOBaHKe B IPUMEPAX U 3a]jauax [DIeKTPOHHBIH
pecypc] : yae6. mocobue / U. JI. Axynuu. - Mocksa : Jlanb, 2011. - 352 c. : un. - (YueOHUKH
st By30B. CriennanbeHas jurepatypa). - Pexxum nocryma: ObC "UsparensctBo "Jlanp". -
Heorpanwu. noctym. - bubmuorp.: c. 347. - ISBN 978-5-8114-0916-7

4. WsanoB, B.b. KowmmneiotepHoe MonenupoBaHue U mnporpammupoBanue [Tekcr]
yueb.nmocodue / B.b. IBano; M-Bo o6pa3zoBanus P®. - Upkytck : U3n-8o UT'Y.

a. UY.1 : OcHoBBI KOMITBIOTEpHOTO MOeaupoBanus. - 2003. - 91 c. - bubmmorp.: c.91. —
(33 3x3.)

b. 4.2 : S3ek nporpammupoBanus CH. - 2003. - 68 c. - bubmuorp.: c. 68. — (50 3k3.)

c. 4.3 : MuctpyMmeHTanmbHbIE cpencTBa Moaenuposanus. - 2003. - 143 c. — (50 3k3.)

5. YucneHHbIE METOBI: TEOpHUs U TpakTuka [Tekcr] : yued. mocobue mis O6akanaBpoB / Y. I.
[MupymoB [u 1p.] ; Mock. aBuarl. HH-T. - 5-¢ u3., nepepad. u jgom. - M. : Opaiit, 2012. - 421
c.; 21 cm. - (bakanasp. ba3oBslit Kypc). - ABT. yka3zaHbl Ha 000poTe THUT. J1. - bubauorp.: c.
416. - ISBN 978-5-9916-1867-0 YIK 519.6(075.8). — (1 2K3.)
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0) nepuoouuecxkue uzoanus

- HCT.

B) CRUCOK ABMOPCKUX MEMOOUUECKUX pa3pabomox

1. Kpacos, B. U. Ilpaktnueckoe nporpammupoBanue [Tekcr] : y4e6. mocobue / B. .
Kpacos, A. A. IlepeBaiioB ; pei.: A. I'. YUenckuii, B. b. UBanoB ; MUpkyTckuii roc. yH-T,
®us. dak. - Upkyrck : Uzn-Bo UT'Y, 2015. - 111 c. ; 20 cm. - ISBN 978-5-9624-1279-5 :
YK 681.3.06(075.8) . — (66 3k3.)

2. B cucreme o6pazoBarensHoro mopraia MY (http://educa.isu.ru/) pa3smereHbt

MCTOANYCCKUE MAaTEPpHAJIbI U 3aJaHHUs 110 JAHHOMY KYpPCY

2) baszwl aaHHblx, qu)OpMdquHHO-CnpdGOLlele U nouckoevle cucniemysl

-+ DU3 «bubmumorex» https://isu.bibliotech.ru/
-+ DBC «Jlanb» http://e.lanbook.com/

-+ DBC «Pykonr» http://rucont.ru

-+ DBC «Aiibyke» http://ibooks.ru

V1. MaTepuajibHO-TeXHHYECKOe O0ecledeHne JUCHMILTHHBI (MO1YJIs1)

6.1. YueOHo-1200paTOpHOE 060py10BaHUE!

[IpyuMeHATh MONTy4YEeHHBbIE 3HAHUS Ha TNPAKTHKE CTYAEHThl MOTYT B JIByX CHEIMaJIbHBIX
JUCIUIEMHBIX KJaccaX C COBPEMEHHOM BBIYMCIHUTEIBHON TEXHUKOM M COOTBETCTBYIOLIUM
nporpaMMHBIM obecrieuenreM. B kiacce umeer 14 cranmonapuasix kommnbioTepos (Intel Atom CPU
D2500) ¢ moruTopamu (Samsung S19A10 18.5"), WiFi-poyrep 54M Wireless Router TL-WR542G,
mapuipytuzarop DES-1005D. KomnbroTepsl UMEIOT TOCTYN K JIOKAJbHOM CETH YHHUBEpPCHUTETa U
BbIxo/l B WHTepHeT. CTyHEHTHI MOTYT CaMOCTOSTENBHO 3aKPEIUIATh IONyYeHHBIH Ha JIEKIUSIX
MaTepuaig B ITHX Kjaccax. Ha nekumusix MOTyT HCIOJIb30BAaThCS MYJIbTUMEAMMHBIE CPENICTBA:
neperocHoi mpoektop (CASIO XJ-A241), cranmonapusiii HacTeHHbIH 3kpan (Classic Solution,
244x244), noytoyk Lenovo B590. Kpome Toro, Ha (akynbreTe UMeeTcs KOMIbIOTEPU3UPOBaHHAS

ayIUTOpHS, TIpeTHA3HAYCHHAS U1l CAMOCTOSTEIIBHOM PabOTHI.
6.2. [IporpamMHoe obecneveHne:
Ha kaxmom xommbrotepe ycranoBieHsl OC Linux (Ubuntu 14.04.2 LTS) u cinenyrommme
nporpammusie makeTsl: Geany 1.23.1, Midnight Commander, Leafpad, Mozilla,
Gnuplot, Evince 3.10.3, LibreOffice 4.2.8.2. Bce yctaHOBIIEHHOE ITPOTPAMMHOE
obecnieuenne Freeware. IMeroTcst CICKM 33/1aHM M METOANYECKOE PYKOBOJICTBO B

QJICKTPOHHOM U IICYATHOM BHUIC.

6.3. Texuuuyeckue U 31eKTPOHHbIE CPEACTBA:
Bo Bpemst 3aHATHI A TOSICHEHHWS IIOCTaBJICHHBIX B INPAKTUYECKUX pPadOTax 3amaHui

CTYACHTAaM JOCMOHCTPUPYIOTCA Ha SKpaHC C TIOMOIIBIO MPOCKTOpa JAOIMOJTHUTCIIBHBIC U

BCIIOMOTaTeNIbHbIE MaTepHalIbl (IPE3EHTALUN, TUIIMUHBIE IPUMEPHI)


http://educa.isu.ru/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/

11
V1l. O6pa3oBaTe/ibHbIe TEXHOJIOTHH

Nzydenune kypca «UucaeHHbIE METOABI U MaTEMAaTUYECKOE MOJICITMPOBAHUE» HJIET B IIJIAHE
HAKOIUTEJILHOW CHCTEMBI, T.€. COJCpIKAaTelIbHAs YacTh Ka)XJOTO pa3JlieNa, KakK MPaBHIIO, MOXET
3aBCpUIATHCA JII/I6O TCCTOBBIM KOHTPOJICM OLICHKU 3HaHPII>i, JII/I60 HHAUWBUAYAJIbHBIMU 3aJIaHUSAMU Ha
npakTuaeckoM 3aHsThud. CTYACHT B TEUEHUE CeMecTpa JOJDKEH BBITIONHUTH OMpeAcEHHOe
KOJIMYECTBO TMPAKTHUECKUX 3amaHuil. KOHTPOJIb caMOCTOSATENBHON pabOThl OCYHIECTBISICTCS TPU
MIPOBEPKE CO3IAaHHOMN CTYIEHTOM KOMITBIOTEPHOW MPOTPaMMBbI WJIK MOJCIH U3 CIIHCKA CeMecmpOoablx
3a0aHull TI0O TeME COOTBETCTBYIOIIETrO pasfena. [IpemonaBarens OIEHHBAECT PabOTOCTIOCOOHOCTH
porpamMmsl, €€ 3aBepIIEHHOCTb, THOKOCTh, YHUBEPCATLHOCTh U PALMOHATLHOCTH. B 3aBUCHUMOCTH
OT CTEIICHHU YCIIEBAEMOCTH CTYJICHTA U HEIOYETOB MPOTPAMMBI, JaéTCs JOTOJIHUTEIBHOE 3aJaHHeE.

HTOTOBBIN KOHTPOJIB: 3a4ET.

VI1Il. Onenounble MaTepHaJbl AJ TEKYLero KOHTPOJISI M IPOMEeKYTOYHOM aTTecTaluu

®onp ouenounbix cpeactB (POC) mpencraBieH B MPUIOKEHHUH.

8.1.1. OueHovHbIe CPeACTBA I BXOAHOTO KOHTPOJIS

Bxonnoit KOHTPOJIb HC OCYHICCTBJIACTCA.

8.1.2. OnieHOYHBIE CpEJICTBA TEKYIIETO KOHTPOJIS
Kaxxnoe 3ananue npeamnonaraet HamyucaHue CTyIEHTOM MporpamMmbl B cpeie Geany Ha 3aJjaHHYIO

TEMY, OTJIaJIKa U 3alI1Ta €€. HpI/I H€06XOI[I/IMOCTI/I IMPOBECTHU UCCIICOOBAHUC HOJ'Iy‘-I@HHOfI MOICIIH
IIyTEM HM3MCHCHHA IIapaMCTPOB 3adayu. 3a BBINOJHCHHE 3alaHuA  CTYACHT II0JIy4acT
OIPEACIICHHOC KOJIMYECTBO 0aIoB. O,Z[HOTI/IHHLIC 3adaHusA CO6paHBI B pa3acCIibl. Z[J'IH MOJIYyUCHUA
3a4€Ta B CEMCCTPC HCO6XOI[I/IMO Ha6paTB 20 6aJ'IJ'IOB, BBITIOJTHUB XOTS OBI 110 OIHOMY 3a/IaHUIO

U3 KaXI0ro paszaena. TeKCT 3ajaHuii NpuBeAEH HIKE.

1. Haiimu xopens ypasnenus sin(x)=0.5 na unmepsane om (0 0o 1 ¢ omnocumenvbHou OuUOKOL,
He npesviuaroujeti 1%. Pewenue nonyuums 08ymsa cnocobamu: 1 - ucnoiv3osames memoo
HONOBUHHO20 OeleHus; 2 — UCNOIb308amb Memoo Xopo. Yoeoumvbcs 8 mom, ymo 0
ONMUMANLHO HANUCAHHBIX NPOCPAMM Memoo Xopo boaee 3ghghekmuser no
ovicmpooeticmsuio. [loomeepaicoenuem 3momy O0NAHCEH CLYHCUMb MOm haxm, 4mo OJis
oocmudiceHUus 0OOUHAKOBOU MOYHOCMU 80 MOPOM Menmode mpedyemcs MeHbulee YUCio
obpawenull Kk hyHKYuu (8 0aHHOM cyyae K yHKyuu sin(x)).

2. Memooom mpaneyuii u memooom CUMNCOHA BLIYUCIUMD C 3A0AHHOU MOYHOCBIO
onpeoeneHHblll UHMeSPal:

Tsin(x)dx.

Yoeoumvcsa 6 mom, umo memoo Cumncona 0aem Oonee mouHoe 3Ha4eHue uHmespaia no
CPasHeHUo ¢ Memooom mpaneyuti npu 0OUHAKOBOM YUC]Ie pa30ueHull UHmMepaaid
UHMeSPUPOBAHUSL.
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3. Pewumo oughghepenyuanvroe ypasnenue y'=y na unmepsane om () 00 2 ¢ Ha4a1bHbIM
yenosuem y(0)=1 memooom Diinepa u no nesasnoti cxeme. CpasHums 006a YUCTEHHBIX
peweHus: ¢ MOYHbIM y=exp(X) nymem nocmpoenus zpaghuxos pewenui. Ilpedycmompems
B03MOIICHOCHIb USMEHEHUS GeTUYUHBL WA2A UHMEeZPUPOBAHUsL, U YOeOUmbcs 8 moM, Ymo ¢
VMeHbuleHueM waza Mmo4HOCmb YAy4ulaemcs.

4, Memooom Pynee-Kymma uemeepmoco nopsoxa pewiums ouppepenyuaibroe ypasueHue:
d
dx

¢ Hauanvrvim ycnosuem y(0)=1 na unmepsane om 0 0o 1. [locmpoums epaghuxu wucieHno2o
peutenus u mouHo20 peuleHus:

2

X“/2

y=e""%

5. Cocmasumu npoepammy, svruucisiiowyio gyukyuio Sin(X) ¢ nomowvio pasznosicenus 6
@yuxyuu 6 pso Teunopa. Boiuucnenue yHKyuu 00ANCHO ObIMb BbINOIHEHO C 3A0AHHOU
OMHOCUMENbHOU MOYHOCIBIO.

6. Haiimu mouxy, 0ocmasnaowyo MUHUMYM DYHKYUU 08YX NepeMeHHbIX:

f(x,y)=x*—Jy +ysin(2x) + 2.5

npu OCpanuU4erusix.
y>1 x*+y*<9, 2x+3y>4.

1. Memooom npoconku pewiums ciedyrouwyio Kpaesyo 3a0ady:
2

xd—¥+2d—y— xy=e*, y)=0, y(2)=1.
dx dx

Tlocmpoums epaguxu uucienHoeo peuerus U MOYHO20 PeuleHuUs:
X X —X

e* Ce"'-Cpe
_+_ _ &

2 X

20e
_ 5-2¢?
b2(e?-1)
HpOClHCl]ZMS’MpO@aI’I’lb 3A6UCUMOCMb MOYHOCMU YUCTIEHHO20 PeuleHUsl onm Yucia pa36ueHuL7
unmepeaia, Ha KOmopom uwemcs peuteHue.

, C,=(C, +%)ez.

8. Haiimu npouszsoonwvie ¢hynkyuii ananumuvecku u wucienno. Hapucosamo epaghuxu,
deBHumb.
1) y=|x

2) y:(x+2)§ _(x—2)§

X

e
3) y=
)Y 1+x
X2
4) y =3
)Y X+1
a* 1—a*
5 y= - arctgla™) a>1
)Y 1+a** 1+a* g( )

6) y = xsin (E)
X

7) y=x3sin (lj
X
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9. Tlocmpoums unmepnonayuonnsiti noruHom o gyuxyuu f (X) Hccneoosams kauecmeo
UHMEPNONIAYUU 8 3A8UCUMOCIU OM YUCIA V3108 UHMEPNOIAYUU.

1) f(x)=sin(22x), xe[-2.2]
2) f(x)=e™ +x%+sin(2mx), xe[-2.2]
3) f(x):ﬁ, xe[-22]

10.  Hanucamws npoecpammy 0151 bluucieHuss 6A308biX CNAAUHOS.
11.  Hocmpoums epagpuxu basucnwix cnaaiinos By (X), Bl,i(X)' lei(x).

8.1.3. OuleHOUYHBIEC CpEACTBA TSI POMEKYTOYHON aTTeCTAIUH

[IpomexyTouHas aTTecTanus IPOBOJUTCS B popMe 3auéra ¢ y4ETOM BBINOIHEHHBIX 3a
CEMECTp MPAKTUYECKUX 3aTaHUI
Marepuans! Juisi IPOBEIECHUS TEKYILErO U IPOMEKYTOYHOI0 KOHTPOJISI 3HAHUN CTYAECHTOB:

Ne Komnerenmu,
o\ Bun xouTpons KonTponupyembie TeMbl (pa3zesbl) KOMIIOHEHTBI KOTOPBIX
KOHTPOJUPYIOTCS
CobecenoBaHue mpu Bce Tembr
1. 3aIUTe TOTOBOH OIIK-3
IPOrpaMMBbI
2. IloaroroBka k 3a4ery Bcee paznenst OIIK-3

[IpuMepHBIil CIMCOK BOIPOCOB K 3a4€Ty:

1. TIpubnuxeHHOE pelieHHe TPAHCIICHIEHTHBIX YPaBHEHHI

2. Meroabl BEIMUCIICHUH ONPEICICHHBIX HHTETPAJIOB

3. UwucrneHHOEe HHTETPUPOBAHHE OOBIKHOBEHHBIX AU(QepeHIInanbHbIX YpaBHEHUH B
IMocTaHoBKe 3agaun Komm.

4. YucneHHoe perieHne TMHEHHbIX TuddepeHInanbHbIX ypaBHEHUH B 3a/1a4e ¢ KPaeBbIMU
YCIIOBUSIMU.

5. ®opMupoBaHHE MaTEMaTUYECKUX U KOMIBIOTEPHBIX MOJIEICH.

6. Peanm3samis OCHOBHBIX YHCIIEHHBIX METOHOB B IIAKETE.

PazpaboTumkn:
é% ‘ IOIEHT, K.¢.-M.H. C.I1., I'opbyHoB
(nsoruls) (3anumaemas donxicHocms) (uHuyuanvl, pamunus)

[Iporpamma coctaBieHa B cooTBeTcTBHM ¢ TpeboBanusiMu PI'OC BO mno HampaBieHHIO
noarotroBku 03.03.02 dusuka.

[Iporpamma paccmoTpeHa Ha 3acenannu kadeapsl 001Iel u kocmudeckont puzuku UT'Y

« 29 » asrycra 2021 .

ITpotokon Ne _ 1 |, 3aB. kadeapoii 4— B.JI. [TanepHsblii
p 1 (benp b S P

Hacrosimas mnporpamMma He MoOkeT ObITH BOCIHpPOM3BeJeHA HHM B Kakod d¢opme 0e3
NpeJBapUTEeJbHOI0 NMCbMEHHOI0 paspelieHust kKadeapbi-pa3padoTynKa NporpaMmsl.



