EJIELIKUM TOCYJAPCTBEHHbBIN YHUBEPCUTET VM. .A. BYHUHA

,..; 3%
'.‘;’_*,'" N :Q;I BF CTATO»
;[Hpemog Hﬁg%’ra ?&\aTe\IaTHKH ecTe-

30 VICH‘
9‘( I.B.Yeproycosa/

PABOYAS ITPOI'PAMMA JTUCIUAIIINHBI

2.1.4 MaTeMaTnyecKkoe MOAEJIUPOBAHUE, YUCIEHHBIE METOJILI 1 KOMILIEKCHI
IporpaMm

[[Indp 1 HauMeHOBaHUE TPYIIIHI HAYYHBIX CIICIHATBHOCTEH

1.2. KomnbroTepHble HayKu U HHGopMaTHKa

[[Indp 1 HanMeHOBaHKE HAYYHOH CIIEIUAIbHOCTH

1.2.2. MaremaTu4ecKoe MOAeJIUPOBAHNE, YUCJTEHHbIE METOAbI U KOMILIEKCHI
NMporpamMm

dopma o0ydeHus: OUHas

NHCTUTYT: MaTEMaTUKHU, €CTECTBO3HAHUS U TEXHUKH

Kadenpa: MaremMaTH4ecKoro MoIeIMPOBaHUS, KOMITBIOTEPHBIX TEXHOJOTUM U
MH(OPMAIMOHHOW O€3011aCHOCTH

Tpynoémkocts B 3ET — 4
TpynoémkocTs B yacax — 144

Pazpabotuuk: 1. ¢.-Mm. H., nouent O.H. Macuna



OO01ue moJIoKeHus

Pabouast mporpaMma IUCHHUIUITMHBI «MaTreMaTHudecKoe MOJCITUPOBAHKE, YWCIICH-
HBIC METOJBl U KOMILUIEKCHI ITPOrpaMM» pa3paboTaHa B COOTBETCTBUHU C (eaepaib-
HBIMH TOCYJapCTBEHHBIMU TPEOOBAHUSMH, YTBEP)KIECHHBIMH TpHKa3oM MuHU-
cTepcTBa 00pa3oBaHUsl M HAyKH BBICIIEro oOpaszoBaHusi Poccuiickoit deneparum
ot 20 oktsi0pst 2021 r. Ne 951.

1. IEJIA U 3AJAYM YUYEBHOM JUCHUILIUHBI

Hear aucOMIVIMHBI: (OPMUPOBAHHME NPEICTABIECHUS O COBPEMEHHOM
COCTOSSHUM U TMpo0jemMax MaTeMaTHYeCKOro MOJECIUPOBAHUS; O3HAKOMIICHUE
aCIIMPAaHTOB C KA4YeCTBEHHBIMM UM YHUCICHHBIMH METOJAaMU HCCIEAOBAHMS
MaTEMaTU4YECKUX MOJEJEH, C MPOEKTUPOBAHUEM M aHAIM30M AJITOPUTMOB U IIPO-
rpaMM.

3anaum n3y4eHus JMCUMIINHBI:

— IoJIydyeHue o0ydarolMMUCs MPEICTABICHUS O MaTEMaTUYECKOM MOJIEIHPO-
BaHUM;

— U3Yy4YCHHE Ka4EeCTBEHHBIX M YHCIEHHBIX METOJOB MCCIIEIOBAaHUS MaTeMaTH-
YECKUX MOJEIIEH;

— IPOEKTUPOBAHUE U aHAJIU3 aJITOPUTMOB H IPOTPaMM;

— (popmMupoBaHuEe CIOCOOHOCTH K BOCHPUATHIO HOBBIX HAYYHBIX (PAKTOB U T'U-
II0TE€3 U UCIIOJIb30BAHMIO ITOJIyYEHHBIX 3HAHUI B ITpoLiecCe 00pa30BaHus;

— (popMupoBaHHE YMEHHS OPUEHTHUPOBATHCA B METOAAX KAYECTBEHHOIO H
YUCIICHHOTO aHallM3a MaTeMaTHYeCKUX MOJEJEeW M UCIOJb30BaTh UX B KOHTEKCTE
CYILLIECTBYIOLIEN HAYYHOU MMAPATUTMBI.

2. MECTO JUCHOUIIVIMHBI B CTPYKTYPE NIPOI'PAMMBI ACIIU-
PAHTYPBI

JlucruniHa OTHOCUTCA K 00pa3oBaTelbHOMY KOMITOHEHTY IPOTPaMMBbl
ITOATOTOBKU HAYYHBIX U HAYYHO-IIEIArOTUYECKUX KAJPOB B ACIIUPAHTYPE.

3. TPEBOBAHMUSI K PE3YJIBTATAM OCBOEHMUA JNCIHUIT/IMHBI
ITo oxoHYaHUU U3YyYEHUS JUCHIUTUIMHBI ACTIUPAHTHI TOJKHBI:
3HATh:
— (¢yHAaMEHTAJIbHbIE OCHOBBI MAaTEMaTUYECKOTO MOJCIUPOBAHUS, YHCICHHBIX
METOJI0OB U KOMIUIEKCOB MPOTPaMM MIPUMEHUTENIBHO K CJIIOKHBIM CUCTEMaM;
— METOJbI MTOCTPOCHUS MaTeMaTHUYECKHX MOjeNied Ha OCHOBE (hyHIAaMEHTab-
HBIX 3aKOHOB MPUPOJIbl U BAPUALIMOHHBIX IPUHIIUIIOB;
— MOJIeNIU, METO/BI U Cpe/icTBa cOOpa, XpaHEHHUs, KOMMYHHKAIIMK U 00pabOTKU
HH(pOpMaIINK C UCTIOJIH30BAHUEM KOMIIBIOTEPOB;
— OCHOBHBIC TMPEJCTABICHUS O POJIX MW MeCTe HH(POPMAIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHI B HHPOPMAITMOHHOM OOIIECTBE;



KaueCTBEHHBIC 1 YMCJICHHBIC METOJIbl MCCIEIOBAHUS MaTEMAaTUUYECKUX MO/IE-
JICH;

YMETh:

IPUMEHSATH U pa3padaThIBaTh METObI U CPEJICTBA MATEMATUYECKOTO MOJEIIH-
pPOBaHUS, YUCIEHHBIX METOJOB M KOMILJIEKCOB IPOrPAMM MPUMEHUTEIBHO K
CJIOHBIM CHCTEMAM;

yOpaBisATh UHGOpMaLMe (MMOUCK, MHTEpHpeTalus, aHalu3 UHPOpMalluu, B
T.4. U3 MHO>KECTBEHHBIX HICTOYHUKOB);

paboTaTh ¢ pa3IMYHBIMU HCTOYHUKAMU HHQPOpPMAIMH, UCIOIH30BATH KOM-
NBIOTEPHYIOD TEXHUKY M COBPEMEHHBIE CPEICTBA TEICKOMMYHUKALUU IS
penieHus 3a1a4 MaTeEMaTUYECKOr0 MOJIEIMPOBAHUS;

IPOBOJUTh KAYECTBEHHOE W YMCJIEHHOE HMCCIIEJOBAHHUE MAaTEMaTUYECKUX MO-
JieNied ¢ UCIOJIb30BaHHEM HH(POPMAMOHHO-KOMMYHHKAIIMOHHBIX TE€XHOJO-
THUH;

BJIaACTh:

byHIaMEHTAIBHBIMH  pa3/ielaMid  MaTEeMaTHYeCKOr0 MOJICTMPOBAHUS, YHC-
JICHHBIX METOJOB M KOMILJIEKCOB MPOrpaMM IMPUMEHUTEIBbHO K CIOKHBIM CH-
cTeMaM, HCOOXOIMMBIMHU ISl PEIICHUS HAyIHO-HCCIIeI0BATEIBCKUX 3a/1a4;
CIIEIUAIM3UPOBAHHBIMU 3HAHUSMHU B 00JIACTH MAaTEMaTUYE€CKOTO MOJEIHPO-
BaHMS, YHCJICHHBIX METOJIOB U KOMIUIEKCOB TMPOrpamMM Uil Hay4HO-
UCCIIEIOBATENbCKOM pabOTHI;

TEXHOJIOTHSIMH TTOMCKa, cOopa, MHTEpIpEeTall, aHaIn3a, CHCTeMaTHU3alluH,
XpaHEeHUs U Tepenadyn WHGOpMaIMU, B TOM YHCIIE C MCIOJIh30BAaHUEM CO-
BPEMEHHBIX HH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;
MpeJCTaBiIeHHEM 00 YCIOBHUSX M 3ajadax BHEIpeHUs UHGOPMAIIMOHHBIX
TEXHOJIOTUH B HAyYHO-UCCIIEI0BATEIHCKUI MTPOIECC;

HaBbIKAMU MPOBEJICHUS KaueCTBEHHOTO M YHUCJIEHHOTO MCCJICIOBAHMS MaTeMa-
THYECKHUX MoJeen c HCIIOJIE30BAaHUEM uH(pOpMaIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHM.

4. CTPYKTYPA, OBBEM U COAEP KAHUE JUCIHUIIJINHbI
4.1. O0bemM TUCUMILIUHBI U BUAbI Y4e0HOI padoThI

Tpynoémkocts B 3ET — 4

TpynoémkocTs B yacax — 144

Jlexunii — 36 u.

[IpakTueckue 3aHATHs — 36 4.

4.2. Pa3nebl AMCHUIIJIMHLI 1 BUABI 3AaHATHH

NQ HaunmenoBanue pa3aeiia ITMCIUIIVIMHBI H UX TPYAOEMKOCTDH, aKa-

Buabl yueOHoI HArpy3KH

JAEM. JacChbl
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1 Pazoen 1. Mooenuposanue Kkax 00ur u3 memooos no- 8 9 5 4
" BHanusa
Tema 1. [lonarue moaenu u moaenupoBanus. OCHOB- 4
2. HbIC ITOHATHS MaTEMaTUYECKOTO MOJCIIMPOBAHUA. 1 1 2
JTarbl MOCTPOCHHS] MATEMAaTHYECKONH MOJIEIH
3. |Tema 2. Knaccudukamus MaTeMaTHUECKHX MOJENEH. 4 1 1 5
OCHOBHBIE 3TAIbl MATEMATUYECKOTO MOACITUPOBAHUS
4. |Pazoen 2. Bonpocuvl kauecmeenHol meopuu OUHaAMU- 32 8 8 16
yeckux mooeret
S.  [Tema 3. AHanus 1 B3aUMOCBSI3b GA30BBIX CBOICTB 8 2 2 4
YCTOMYHMBOCTH TPACKTOPUM IUHAMUYECKUX MOJEIEN
Tema 4. Meron ¢pynkuuii JIsimyHoBa 8 2 2 4
Tema 5. YCTOMYMBOCTH MO MEPBOMY MPUOTHHKEHUIO 8 2 2 4
8. [Tema 6. AnreGpanyeckue KpUTEpUH YCTOHYHMBOCTU
YIIPABJISIEMBIX CUCTEM 4 1 1 2
9. [Tema 7. HYacTOTHBIE KPUTEPUU YCTOWYMUBOCTH YIIPAB- 4 1 1 »
NSIEMBIX CUCTEM
10. |Pa3zden 3. Mooenuposanue u ycmonuuugocms cucmem
UHMENIEKMHO020 YNPAGIEHUS U CUCHEM C NePeKaioye- 32 8 8 16
HUAMU
11. [Tema 8. OcHOBHBIE NOAXOBI K IOCTPOEHUIO CHCTEM 8 5 5 4
WHTEJUICKTHOTO YIIPaBJICHUS.
12. (Tema 9. CoBpemMeHHbIE METO/IbI AHANIN3A YCTOMYHBO-
CTU JUHAMUYECKUX CUCTEM MHTEJUIEKTHOTO yIpaBJe- 8 2 2 4
13. [Tema 10. Junamuueckue TC-mMomenu U uX cTaOUIH- 8 5 5 4
3arys
14. |[Tema 11. ITocTpoenue u aHanu3 MOAENEH TEXHUYE- 8 9 2 4
CKHX CHUCTEM C NEPEKITIOYEHUSIMU
15. |Pasoen 4. Qucnennvie memoow: pewenus cucmem He- 14 4 4 6
IUHEUHbIX YPABHEHUU
16. [Tema 12. Meton HetoToHa /Uit pelieHUs] CUCTEM He- 7 5 5 3
JIMHENHBIX YpaBHEHUN




17. (Tema 13. HUrepaimoHHble METOIbBI JUIsl PEIICHUS CHU-
CTEM HEJIMHEHWHBIX YPaBHEHUI

18. |Pazden 5. Hucnennvie memoowvl peuteHus 0ObIKHOGEH- 14 4 4 6
HblX QU depenyuanvrblx ypasHeHull

19. [Tema 14. IoHATHE O NPHOIMKEHHO-AHATHTHYESCKUX
Meronax. OOImIast xapakTepucTUKa OJHOIIATOBBIX Me-| 7 2 2 3
To10B. Metoabl Pynre — Kyrra

20. (Tema 15. Metoabl nporHo3a-koppekuuu. Ilonsarue o

HESIBHBIX METOJIaX MHTETpUpOBaHUsA TudepeHuranb-| 7 2 2 3
HbIX YpaBHEHUI
21. [|Pazoen 6. Yucnenuvie memoovl onmumu3ayuu 22 6 6 10

22. |[Tema 16. Metoasl onTuMH3anuy GYHKIHUNA OJHON IIe-
PEMEHHOM

23. [Tema 17. Merosl 0e3yCIIOBHOW ONTUMHU3AINH (PYHK-
[[11ii MHOTUX TIEPEMEHHBIX

24. Tema 18. MeToas! moucka YCIOBHOTO SKCTpEMyMa 6 2 2 2
25. [|Pazoen 7. Ilpoepammno-annapamusie cpeocmea Ois
mMamemamuueckoeo mooeauposanuss Ounamuveckux| 13 4 4 5
cucmem
26. (Tema 19. KoMmmoHEHThl HpOrpaMMHO-aNIapaTHbIX
cpenctB. Ilepeuenp mporpaMMHOro oOecreueHus: ausi| 6 2 2 2

MAaTCMAaTUYCCKOro MOJACIUPOBAHUA

27. |Tema 20. CpaBHEHHE UHCTPYMEHTAIBHBIX CPEJICTB Ma-
TEMAaTUYECKUX I1aKEeTOB

28. Tema 21. JIuneH3upoBaHue MPOrpaMMHOTO oOecrie- 3 1 1 1
YEHHUS M Pe3yIbTAaTOB HAYYHOH JACATEIbHOCTH
29. [[IpomexyTouHas aTTeCTAIUS 9
MUTOI'O: 144 | 36| 36 72

5. OHEHOYHBIE CPEJACTBA JIUISA TEKYIIEI'O KOHTPOJIA U ITPO-
MEXYTOYHOM ATTECTAIIUU
5.1. Texymiuii KOHTPOJIb MO AUCIUIUIMHE OCYIIECTBISAECTCA B JOpME TECTUPOBAHUS,
pedepara.
Tunoeou eapuanm mecma
1. Monenb 00beKTa — 3TO...
A) 1npeaMmer, MOX0XHH Ha 00BEKT MOACTUPOBAHHUS
B) + 00BekT - 3aMecTUTENb, KOTOPBIH YUUTHIBAET CBOMCTBA 00BEKTA, HE-
00XO0JIMMBIE JJI JOCTHXKEHHUS LIeTTU
C) xomwus 00ObeKTa
D) ma6ioH, Mo KOTOPOMY MOKHO IPOU3BECTH TOUHYIO KOIHIO 00BHEKTA
2. OcHoBHas (PYHKIHS MOJIETTH — 3TO:
A) IlomyuuTth HHPOPMALIMIO O MOACIUPYEMOM OOBEKTE



B) OToOpa3uTh HEKOTOPBIC XapaKTEPUCTHICCKHUE MTPU3HAKHA 00BEKTa

C) + Iomyunth MHGOPMAITUIO O MOACTUPYEMOM OOBEKTE UM OTOOPA3HUTH
HEKOTOPBIC XapaKTePUCTUUECKUE TIPU3HAKN 00BEKTA

D) Bocnpoussectu dpuzndeckyro hopmy o0beKTa

. MeronamMu MaTeMaTHYECKOTO MOJICTTHPOBAHHS SIBIISTFOTCS ...

A)  AnanuTHyecKui

B) Uwucnosoii

C) + AKcHOMAaTHYECKHI U KOHCTPYKTHUBHBIH

D) HmuTtanuoHHbIH

. MI3meHeHune cocTosiHus 00beKTa 0TOOpakaeTcs B BHIE ...

A) Crarudeckoil MOIeTu

B) JlerepMuHUpOBaHHOI MOAETH

C) + /lunaMuyeckoil MOAEIH

D) CroxacTuyeckoi MOJCIH

. [ImanupoBaHue 3KCTIEPUMEHTa HEOOXOUMO JIJIAL. ..

A)  TouHoro mpeanucaHus ASUCTBHIA B TPOILIECCE MOJICITUPOBAHHMSI

B) + DBriOopa uncna u yCIIOBUH TPOBEACHHUS ONMBITOB, HEOOXOIUMBIX U
JOCTATOYHBIX JJIS PEIICHHUs TTOCTABICHHOW 3a/1auul ¢ TpeOyeMoil TOUHO-
CTBIO

C)  BrimonHEHHS MIaHa SKCIIEPUMEHTHPOBAHUS HA MOJICITH

D)  CokpamieHus 4ucia OIbITOB

. YCTaHOBJICHHE PAaBHOBECHS MEXKIy MPOCTOTOW MOJCIH M Ka4eCTBOM OTOO-

paxeHus: 00bEKTa Ha3bIBAETCH. ..

A) JluckpeTH3aruei Moaenn

B) AnaropurMmuzanmen MoaeIu

C) Jluneapwmzarnuei Moaenu

D) + Uneanusanueis Moaenn

. 3aMKkHyTas Qa3oBasi TPACKTOPHUS HA3BIBACTCH ............. , €CIIM B CKOJIb

YroJHO Majoi (KOJbIIeOOpa3HOM) €¢ OKPEeCTHOCTH HAaxXOJsATCS ApyTue 3a-

MKHYTbIE ()a30BbIE TPACKTOPHUHU.

A)  HM30JUPOBAHHOI;

B) + HemsomupoBaHHOIA;

. 3aMKHyTas u30JupoBaHHas (a30Basi TPACKTOPHS HAa3bIBACTCS

A) HEYCTOMYHMBBIM IPEICIbHBIM ITUKIIOM;

B) OpOMTHO-YCTOWYUBBIM MPEACIbHBIM IIUKIIOM;

C) + npencabHBIM IIUKIIOM.

. TIpenenbHbI UK HA3BIBACTCS ....c.evvvenennnnnn.. , €CJIH CYIIECTBYET TaKas

€ro OKPECTHOCThb, YTO BCE (ha30BbIC TPACKTOPHUH, HAYMHAIOIIMECS B ITOU

OKpPECTHOCTH, HEOTPAHUYCHHO MPUOIMIKAIOTCS K MIPEACIbHOMY IIHKITY.

A) HEYCTOWYHMBBIM MPEICITHHBIM ITUKIIOM;

B) -+ OpOMTHO-YCTOWYUBBIM MPEACITHHBIM IIUKIIOM;



10.I1penenbHbII UK HA3BIBACTCS ..vvveneennnnn.... , €CIII B JIIOOOHM CKOJIb yroJi-
HO MaJIOM €ro OKpEeCTHOCTH HauMHAETCs XOTs Obl 0AHa (ha30Basi TpAEKTOPUS,
He NpuoImKaromascs K Hemy npu t | 11 1.
A)  +HEYCTOWYMBBIM IIPENIECIbHBIM LIMKIIOM;
B) OpOUTHO-YCTONYMBBIM MPEAETHHBIM IUKIOM;

11.Ecnu npuONMKeHHbIE 3HAYEHUs KOPHS C YBEJIMYEHUEM 4YHUCIa UTepanui
NPUOINKAIOTCI K UCTUHHOMY 3HAYEHHUIO KOPHS, TO TOBOPST, YTO UTEpallu-
OHHBIH MPOLECC
A) tcxoauTcd,
B) HE cxXoauTcH.

12.Meton HeroToHa OTHOCHUTCS K
A)  +TOYHBIM METOJAM PELICHHS HEIMHEWHBIX YPABHCHUN;
B) T UTEpPAUMOHHBIM METOJAM PEIICHUS HEJTUMHEUHBIX YPABHEHHU;
C) MNPUOJMKEHHBIM METOJIaM PEIICHUS] YPABHEHHI.

Ilpumepnas memamuka pegpepamos

1. MeTo1bl Ka4E€CTBEHHOTO UCCIIEIOBAHUS IMHEUHBIX TUHAMUYECKUX CUCTEM.

2. Metoapl KayeCTBEHHOTO HCCJCAOBAHUS HETWHEHWHBIX JIUHAMUYECKUX CH-
CTEM.

3. ANTOpPUTMBI UCCIIEIOBAHUS YCTOMYMBOCTH CHCTEM MOMYJISIIMOHHOW JHUHA-
MUKHU ¥ UX peaju3aius B BUJE KOMIUIEKCOB MPOOJIEMHO-OPUEHTUPOBAHHBIX
POTPaMM.

4. YucieHHbIe METOJIbI PEIICHUsI OOBIKHOBEHHBIX TU(DPepeHIIUaTbHBIX ypaB-
HEHUI.

5. Pemenue kpaeBbIx 3a7a4 JJisi OOBIKHOBEHHBIX TU(depeHIInanbHbIX YpaBHE-
HHU.

6. MeTonpl aHalM3a YCTOMUYUBOCTH MOJICJICH MHTSIUICKTHOTO YIIPaBICHUS.

7. CeTouHbIE METOJIBI PEIICHUSI YPABHEHH.

5.2. TlpoMexxkyTouHasi aTTecTalrs N0 JUCUUILUIMHE TPOBOAUTCS B 3 CEMECTpPE B

dbopme 3ayera ¢ OIleHKOH, B 4 cemecTpe B (hopMe IK3aMeHa.

Hepeqeﬁb 60NnpoOCo8 K 3ademy C OL;QHKOZZ

1. ITonsiTHE MOJCIN N MOJACIUPOBAHHA. OcHOBHBIC MOHSATHS MaTEeMaTHYSCKOIO

2.

MOJEJINPOBAHUS. JTallbl IOCTPOCHHSI MATEMAaTUYECKON MOJEIH.
Knaccudukanus matemarnueckux mozeneid. OCHOBHbIE 3Tambl MaTeMaTHue-
CKOI'0 MOJICJINPOBAHMS.

Y CTOWYHUBOCTH COCTOSIHUSI PABHOBECHSI aBTOHOMHOM MAaT€MaTHYECKOW MOJIEIIH.
Tunbl 1 yCTOWYUBOCTh COCTOSIHUM PaBHOBECUS: YCTOMYMBBIN y3€I1, HEYCTOWYH-
BBII y3€J1, ce10, YCTOMYUBBIN POKyC, HEYCTOWUYUBBIN (POKyC, LIEHTD.

[TonsiTHe 3HAKOOMpPENENEHHOM, 3HAKOMOCTOSHHON M 3HAKONEPEeMEHHOU (PyHK-
uuit. [lonstue pynkuuu JlsmyHosa.

Meton pynkimii JIsmyHoBa uccien0BaHus yCTOMUUBOCTH.



6. Teopewmsl JIsmyHOBa 00 YCTOMYUBOCTH IO MIEPBOMY MPHUOIMKEHUIO.

7. AnreOpanyeckue KpUTEpUU YCTOMUUBOCTH YIPABISEMBIX CUCTEM.

8. YacToTHbIE KPUTEPUH YCTOWYMBOCTHU YIPABISIEMBIX CUCTEM.

9. OcHoBHBIE IOJXObI K TOCTPOCHUIO CUCTEM UHTEJUIEKTHOIO YIIPABICHMUS.

10.TexHu4eckure cucTeMbl HHTEIJIEKTHOTO YIIPABIICHUSI.

11.CoBpeMeHHbIE METO/BI aHAJIN3a YCTOWYMBOCTH JUHAMHYECKUX CUCTEM HMHTEN-
JIEKTHOTO YIPABJICHUSI.

12. Tunamuaeckue TC-Moaenu 1 uX cTaOMIM3aIns.

13.IlocTpoenue u aHaan3 MoJIeIe TEXHUUECKUX CUCTEM C TEPEKITIOYCHUSIMHU.

Ilepeuenv 6onpocog Kk sK3ameHy

Meton HeroToHa i1 peieHus CUCTEM HEJTMHENHBIX YPABHEHUU.

HtepanmoHHbIE METOABI JJ1s1 PEIICHUS CUCTEM HEJIMHENHBIX YPABHEHUM.

[ToHsiTHE O MPUONMKEHHO-AaHAIUTUYECKUX METOJAX.

OO6mas xapakTepuCcTUKa OJJHOLIArOBBIX METOJOB.

Meron Pynre — KyTtra nepsoro nopsiaka.

Meron Pynre — Kytra Broporo nopsaka.

Tunel u kaccupukanus omMMUOOK YUCICHHOTO UHTETPUPOBAHUS.

Metonbl Pynre—KyTTa BhICIINX MOPSIKOB.

. MeTtoasl IpOrHO3a-KOPPEKIUH.

10 CpaBHEeHHE METOJ0B MHTEIPUPOBAHUS OOBIKHOBEHHBIX MU(depeHInaTb-
HBIX YpaBHEHUM.

11. TloHsiTue O HEABHBIX METOAAX HMHTErpupoBaHus IU(PdepeHIHaTbHBIX
YPaBHEHUM.

12. TIpsiMple METOJbI OTHOMEPHON ONMTUMHU3AIUH.

13. Merton nmoucka ri106aIpHOT0 MUHUMYMA.

14. MeTtoabl NpAMOTO MOUCKA.

15. T'panmueHTHBIC METOMIBI.

16. MeToabl MOKCKa YCIOBHOTO dKCTpEMyMa.

17. AnnapaTHble KOMIIOHEHTHI IPOTPaMMHO-aNIapaTHBIX CPEJCTB.

18. IIporpaMMHBbIE KOMIIOHEHTHI IPOTPAMMHO-AMNNaPATHBIX CPEJCTB.

19. CpaBHeHHE UHCTPYMEHTAIbHBIX CPEICTB MATEMATUUECKUX MTAKETOB.

20. JluneH3upoBaHUWE MPOTPAMMHOTO 00ECIEUYEeHUs] U PEe3yIbTaTOB HAYYHOU
NEATEIBHOCTH.

OOoNDO R WD

OueHo4YHbIE CpeACTBA I NMPOBeJIeHUs] TeKylleil W NMPOMeKYyTOYHOH aTTe-
CTALMH 1O JUCIHUIIMHE
Kpumepuu oyenueanua onsa zauema c oyeHkou.

OneHka «OTIMYHOY - HaIMYMe rTyOOKHUX MCUEpIbIBAIOIIMX 3HAHUMN (B 00Be-
M€ YTBEPXIECHHOU MpOrpamMMbl JUCHUIUIMHBI B COOTBETCTBUM C MOCTaBJIEHHBIMU
IporpaMMoil Kypca LEIsIMH M 3ajJadaMyd OOYYEHHMsI); TPaMOTHOE M JIOTUYECKU
CTPOMHOE HM3JI0’KEHHE MaTepHhala, yCBOCHHE OCHOBHOM M 3HAKOMCTBO C JOMOJHU-
TEJIbHOMN JIMTEPATYyPOH.



OneHka «XOpOoIIO» - HaJWM4HMe TBEPJABIX M JOCTATOYHO IOJHBIX 3HAHWUW (B
00bEME YTBEPHKACHHOMN NMPOrpaMMbl IUCLHUIUIMHBI B COOTBETCTBUHU C LIETISIMHU 00Y-
YEeHHUs), PABUIIbHBIE JECUCTBUS MO NMPUMEHEHUIO 3HAHWW, YMEHUH, BJIAJICHUI Ha
IPAKTHKE, YETKOE U3JI0KEHUE MaTepuaa, TOMyCKalTCs OTAENIbHbIE JIOTUYECKUE U
CTWJIMCTUYECKHUE MOTPEIIHOCTH, CAAIOUIMA YCBOMJ OCHOBHYIO JIUTEPATypy, pPEKoO-
MEH/I0BAHHYIO B IIPOrpaMMe JUCLHUILINHBI;

O1eHKa «yJIOBIETBOPUTEIBHOY» - HAJIMYUE HEJOCTATOYHO IMOJIHBIX 3HAHU (B
o0beMe YTBEP)KICHHOW MPOrpaMMbl), H3JO0KEHHE Marepuala C OTACIbHBIMU
OLIMOKaMU, MPaBUIIbHBIE B IIEJIOM JIEHCTBHUS MO MPUMEHEHHUIO 3HAHUW Ha MPaKTHU-
Ke.

O1eHKa «HEYAOBIETBOPUTEIBHO» - TeMa pedepaTa HE pacKpbiTa, HATUUHE
rpyOBIX OIIMOOK, HENOHMMAaHUE CYIIIHOCTU M3J1araéMoro BONpoca, HEyMEHUE Mpu-
MEHATH 3HAHUS Ha MPAKTHKE.

6. YYHEBHO-METOAUYECKOE U UH®OPMALIMOHHOE OBECIIEYE-
HUE YYEBHOM JUCIHUIIJIAHBI
6.1. OcHoBHas JMTEpPaTYypa

1. Jlucsax H. K. MogenupoBanue cucrem : yueObnoe nocodue / H. K. Jlucsik,
B. B. Jlucsik. — PoctoB-Ha-/lony ; Taranpor : FOxubiil ¢enepanbHbiii yHU-
BepcureT, 2017. — Yacte 1. — 107 c. : uin. — Pexxum aocTymna: 1o noJarnucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=499733 (nara oOparie-
aus: 01.09.2022). — bubmmorp.: ¢. 101-102. — ISBN 978-5-9275-2504-1. —
TeKCT : JIEeKTPOHHBIMN.

2. 'mmemytauaoB, P.®D. UYucnennsie wMeroasl : ydeOHOe mocobue /
P.®. I'mnemytnunoB, K.P. XabuOymiuna ; MuHuctepcTtBo 00pa3oBaHUs U
Hayku Poccuu, ®@enepaibHoe TOCYJapCTBEHHOE OHOHKETHOE 00pa3oBaTelb-
HOE YupeKJaeHHUe BhIcIIero odpazopanus «Ka3zaHCKui HaIlMOHAIBHBIN HCCIIe-

JIOBATEIbCKUNA TEXHOJIOTMYECKUN yHHBepcuTeT». — Kazanp : Kazanckui
HAy4YHO-UCCIIeIOBAaTEIbCKUM TexHonorudeckut yHuBepcuter (KHUTY),
2018. — 92 ¢ : w1 — PexuM JgocTyma: IO TOJNUCKE. —

URL.: http://biblioclub.ru/index.php?page=book&id=500887 (nata oOparie-
aus: 01.09.2022). — bubnuorp.: c. 88. — ISBN 978-5-7882-2427-5. — Tekcr :

AIEKTPOHHBIN.
6.2. JlonoJiHUTEILHAS JIUTEpPATypa
1. boes, B.J. KommnbiorepHoe wmonenupoBanue : kypc / B.Jl. boes,

P.II. Ceimuenko. — MockBa : HMuTepHer-YHusepcurer NHpopmManmoHHbIX
Texnonorut (MHTYUT), 2010. — 455 c. : un.,tabn., cxem. — Pexum gocry-
na: o MOATIUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=233705 (nata oOpariie-
Hus: 01.09.2022). — TekcT : 3NeKTPOHHBIN.

2. Macuna O.H., IletpoB A.A., pyxununa O.B., Pamonopt JI.b. Moaenupo-
BaHUE U CTaOWIM3alMsl HEIMHEHHBIX YIPaBIsSEMbIX CUCTEM. YUeOHOE MOCco-
oue. Eneu: Eneukuii rocymapctBeHHblii yHUBepcuteT uMm. M.A. byHuHa,
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2020. — 117 C. http://www.elsu.ru/uploads/files/2020-
10/1602700693 masina 2novoe posobie 2020.pdf

3. Macuna O.H., Ipyxununa O.B., Panonopt JI.b. D1nemMeHTs TE€OpHUH YCTOM-

YUBOCTH MaTeMaTHUYECKUX MOJIEIEH yIpaBIsieMbIX CUCTEM. Y4eOHOE T0CO-
oue. — Enen: Enenkuit rocynapcTBeHHbIN yHUBepcuTeT uM. M. A. byHuHa,
2019. — 143 c. http://www.elsu.ru/uploads/files/2020-

04/1586241874 maket masina_druzhinina rapoport.pdf

4. Macuna O.H., IletpoB A.A., dpyxkununa O.B., Panonopt JI.b. Monenupo-

BaHUE YIPABISIEMbIX CUCTEM C MPUMEHEHHUEM METO/O0B CTaOMIM3AIH U ajl-
TOPUTMOB MOMCKAa ONTHUMAJbHBIX TpaeKTopui. YuebHoe mocobue. — Emerr:
Enenkwuit rocygapctBeHHbIld yHuBepeuteT uM. M. A. bynnna, 2021. — 117 c.

5. Ipyxkunnna O.B., Macuna O.H. Meroasl aHaim3a yCTOWYHMBOCTU

JTMHAMUYECKHX CHUCTEM HWHTEIUICKTHOTO yrpasienus. M.: JIEHAHJ \
URSS, 2015. — 248 c.

6.3. DeKTpOHHBIE 00pa3oBaTe/IbHbIE PeCypPChl

1. | https://www.intuit.ru/ HarmonanbHbIN OTKpBITEIA yHUBEP- | CBOOOIHBIH J10-
CHUTET - OpraHW3alus, NPEAOCTaB- | CTYI
JSIOMAsl ¢ TTOMOIIBI0 COOCTBEHHOTO
cailTa  ycnyrd  JUCTAaHIIMOHHOTO
oOydeHHUsl MO HECKOJbKUM 00pa3o-
BaTEIIbHBIM MMPOTPaMMaM, MHOTHE W3
KOTOPBIX KacaioTcs HHGOpMaIMoH-
HbIX TexHonorui. CalT COHEPKUT
HECKOJIBKO COTEH OTKPBITHIX 00pa-
30BaTeIbHBIX KYpPCOB, MO TPOXOXK-
JICHUU KOTOPBIX MOXKHO OecIiaTHO
MOJYYUTh DJIEKTPOHHBIA cepTudu-
kar. Takke BO3MOYKHO IUIATHOE IIO-
JydeHue cepTU(UKaTOB O MOBBIIIE-
HuM kBanudukauuu. Kpome Toro,
OpraHu3anus JEeHCTBYeT Kak H3Ja-
TEJbCTBO, BBIITYCKasi y4eOHYIO JIUTe-
parypy 1o Kypcam.
2. | http://lwww.biblioclub.r DNeKTpOHHO-OMOIMOTeYHAS Perucrpanus ue-
cucrema (9bC) pe3 0ol yHH-
YHuBepcuteTcKas 0MOIMOTeKa OH- BEPCUTETCKUI
JIalH KoMmImbroTep. B
JaJIbHEUIIIEM UH-
JMBUYAIbHBIN
HEOTPaHUYECHHBIN
JOCTYII U3 JIFOOOM
TOYKH, B KOTOPOH
UMeeTcs JOCTYTI
K cetu HTEpHET
3. Www.garant.ru I"apant.PY — undopmanmonso- CBOOOIHBIN 110-
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MPAaBOBOM NOPTa

CTYII

4. Poccuiickuii nHGOpMATHOHHBIN .
] CB0OOIHBIH 10-
www.elibrary.ru opTai B 00JIaCTH HayKH, TEXHOJIO- -
THH, METUITUHBI U 00pa30BaHUs Y
5. Poccuiickas komIibroTepHas cripa- CB0OOIHBIN 10-

WWWw.consultant.ru

BOYHO-IIpaBOBasd CUCTCMaA

cTym

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOM

JACHUTIIAHBI

MaTepI/IaHLHO-TCXHI/I‘IeCKaﬂ 633&, I/IH(i)OpMaHI/IOHHBIC TCXHOJIOTUH, IIPOI'PAMMHOC
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