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1. IEJIX OCBOEHHUSA JUCHUIIJIMHBI

1.1 Heap u3yyeHuss TUCHUILIMHBI COCTOUT B H3YYEHHHU U MPAKTUYECKOM
OCBOCHMH METOJIOB MATEMaTHYECKOTO MOJEIUPOBAHUS PACIPEACIICHHBIX aB-
TOMAaTU3UPOBAHHBIX CHCTEM, BbIOOpA YMCIIEHHBIX METOJIOB HCCIEAOBAHUSA Ma-
TEMaTUYECKHX MOJICTICH U Pa3pabOTKU KOMIUIEKCOB IPOTpaMM HX pealiu3aluu

1.2 JJ1s1 1ocTHKEeHUs leJIH CTABATCA 3a1a4M:

1.2.1 M3y4YEHUE U OCBOCHHE METOJO0B MaTeMaTH4YEeCKOTO MOJEIMPOBAHUS pac-
Mpe/IeJICHHBIX AaBTOMATHU3UPOBAHHBIX CUCTEM

1.2.2 MpUOOpETeHNE HABBIKOB MPUMEHEHUS! YHCIECHHBIX METOJOB HCCIIEI0BA-
HHSI MATEMaTUYECKUX MOJIETIECH

1.2.3 OBJIQJICHHE HABBIKAMHU Pa3pabOTKX KOMIUIEKCOB MPOTpaMM I peaiun3a-
LMY YUCTICHHBIX METO/IOB UCCIIEIOBAHHS MaTEeMaTUYECKUX MOJeNeit

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII BI1O

Hukn (pa3gen) OOIL: B1.B.OJ] koa nmucuumiuasl B YII: B1.B.OJ.7

2.1 TpeGoBaHus K NpeIBaAPUTEJbHOI MOAT0TOBKE 00y4aiierocs

s ycnemHoro OCBO€HUs IUCHUIUIMHBI CTYAEHT JOJDKEH HMMETh ITOATOTOBKY IIO
BhbICIIEH MaTemaTHuke, aucuumiauHam «l[IporpammupoBanue», «Madpopmatukar», «Teopus Be-
POSITHOCTEN M MaTeMaTH4eCKasi CTATUCTUKAY.

2.2 JIMCUMIUIMHBI H NPAKTHKH, VI KOTOPBIX 0CBOEHHE JAHHOM U CIUTIIHHBI
(MoayJis1) He0OX0AUMO KaK NMpealIecTBYIOIIee
b1.B.OJI.6 Ber4ucnurenbHble CHCTEMBI
B1.B.0J1.4 Pacnpenenennas o6paborka nadopmanuu

b3

['ocymapcTBeHHas UTOrOBasi aTTECTALIUS

3. KOMIIETEHIHHUH OBYYAIOLIETI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JUCIIAITJIMHBI

Kon HaumenoBanve KOMIIECTEHIIUH
KOMIICTCHITUN
OK-3 CITOCOOHOCTBIO K CAMOCTOSITEIbHOMY OOyYEHHIO HOBBIM METOJIaM HMCCIICIOBAHUSA,
K U3MEHEHUIO0 HAYYHOTO M HAy4YHO-NPOU3BOJICTBEHHOTO Mpoduis cBoeit mpodec-
CHOHAJILHOM JIeATEIIHHOCTH
YMmeer:
- OIIEHWBATH AJICKBATHOCTh MaTEMAaTUUECKUX MOJIeNIe MPUMEHUTEIHHO K HOBBIM 00JIACTSAM HCCIIe-
JIOBAaHUS
OIIK-6 CIIOCOOHOCTBIO aHAJIM3UPOBATh MPO(PECCHOHAIbHYI0 WH(OPMAINIO, BBIICNIATH B
HEeH TIaBHOE, CTPYKTYpUPOBaTh, OPOPMIIATH M MPEACTABIATH B BHUJIC aHATUTHYC-
CKHX 0030pOB ¢ 000CHOBAaHHBIMHU BBIBOJAMH M PEKOMEHIAIMSIMHU
YMmeer:

- IPUMCHATH YHUCJIICHHBIC METOAbI UCCIICAJOBAHNA MAaTCMATUICCKUX Moneneﬁ

Bnageer:

- TEXHOJIOTHSIMU BBIOOpa croco0oB pa3pabOTKH KOMIUIEKCOB IPOrpaMM peaH3allii YHCIEHHBIX

4




METOIOB UCCIIEIOBAHNS MATEMATHUECKUX MOAEITIECH

[IK-7 MPUMEHEHUEM TIEPCIIEKTUBHBIX METOJIOB HMCCIICIOBAHUS M PEIICHUs TPodeccuo-
HaJbHBIX 3aJa4 HAa OCHOBE 3HAHMSI MUPOBBIX TEHJCHLMMI Pa3BUTHS BBIYUCIUTEIb-
HOW TEXHUKHU M HH(POPMALIMOHHBIX TEXHOJIOTUH

3Haer:

- MCTOAbI MATEMATUYICCKOTI'O MOACIIMPOBAHUSA PACTIPCACIICHHBIX ABTOMATU3UPOBAHHBIX CUCTEM

B pe3ysabTarte ocBoeHMSs TUCHUIIMHBI 00YYaIOUIUiicst J0J5KeH

3.1 3HaTh:

3.1.1 | MeToIbl MaTEeMaTHYECKOTO MOJICITUPOBAHUS PACTIPEICICHHBIX aBTOMATU3HPOBAHHBIX
cucrem (IIK-7);

3.2 YMeTh:

3.2.1 | olleHUBATH aJIEKBATHOCTh MATEMATHUYECKUX MOJENIEH TPUMEHUTEIBHO K HOBBIM 00JIa-
ctsaMm uccaenoBanus (OK-3)

3.2.2 | npUMEHSTh YUCIIEHHbIE METO/Ibl HccieloBaHus MaTemaTuueckux mojenei (OI1K-6)

3.3 Baaners:

3.3.1 | TEXHOJOTUSAMH BBIOOpPA CIIOCOOOB Pa3padOTKH KOMIUIEKCOB MPOTPpaMM peallu3aliuu
YHCJICHHBIX METOAOB HCCICA0BaHUs MateMaTndyeckux Moaeneii (OIIK-6)

4. CTPYKTYPA U COAEP) KAHUE JUCIIUIIJIMHBbI

Buj yuebHoOM Harpy3ku U Ux Tpy-
JIOEMKOCTb B Yacax

HbIX aBTOMATU3UPOBAHHBIX CH-
CTCM

Q )
= 3 m
Ne HanmeHnoBanue pasnena Henens = % = S
Cemectp = g == a
I1./n JUCLUILIAHBI cemecTpa =1 = B8 5 8 :r
2
) > CE &‘8 @) o
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SEIS
2 cemecTp
MeTonpl MaTeMaTHYECKOTO
MOJIEJIMPOBaHUS paclpeeIIcH-
| [Mosenp pactipel 2 23-27 4 12 | 45 | 6l

CnocoOs1 pa3pabOTKu KOM-
IIJIEKCOB MPOTpaMM peanu3a-
2 | MM YHUCIECHHEIX METOJOB 2 27-34 4 12 67 83
HCCIIeJOBAaHUsT MaTeMaTHue-
CKHMX MoJenen

Hroro 8 24 | 112 | 144
4.1 Jleknun
B ToMm uncne, B
Henens O0BeM o
TeMa nu COIIGp)KaHI/Ie JICKIIUH I/IHTepaKTI/IBHOI/I
cemecTpa JacoB
dbopme (MD)
2 cemecTp 8 2
MeToabl MaTeMaTH4eCKOr0 MOJAeJIMPOBAHUS pacnpeaeeHHbIX 4 1
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aBTOMATH3HPOBAHHBIX CHCTEM
[IpencraBieHre BBIYMCIUTENBHBIX CUCTEM B BMJIE CTOXAacCTH-

23 4yeckol cetu. Moaenu mporeccopa, OMEPaTUBHOM MaMSITH, ’ 0.5
MYJIBTUIUIEKCHOTO U CEJIEKTOPHOT0 KaHayoB. CToXacTHYECKas ’
ceTeBasi MOJIeJIb BBIYMCIUTEIbHON CUCTEMBI.

Pa3oMKHYTBIE M 3aMKHYTBIE CTOXaCTUYECKUE CETU. DKCIIOHEH-
LUaJIbHbIE CTOXAaCTUYECKue ceTu. [lapamMeTpbl CTOXaCTHUECKUX

25 ceTeil u crocoObl ux pacuéra. KoauuectBo cucTem u KaHajoB. | 2 0,5
Marpuua BeposiTHOCTEH nepenad. IHTEHCUBHOCTH NOTOKOB U
K02 PHULIMEHTHI epeay, IpuMepbl pacyéra.

Cnoco0bl pa3padoTKu KOMILUIEKCOB MPOrPpaMM peajin3aiuu 4 1

YHMCJIEHHBIX METO/AO0B HCCJIEJOBAHNS MAaTeMaTHYeCKHX MoJeJIei
MogenupoBaHie Ha OCHOBE IPOLEypHO-OPUEHTUPOBAHHBIX

27 A3BIKOB 0011er0 Ha3HaueHusi. OCOOEHHOCTH alrOpPUTMOB UMHU- ’ 0.5
TaIllMOHHOT0 MojeiaupoBaHus. CeTeBble MMUTAILIMIOHHBIE MOJIE- ’

JIM U NTOPSJIOK pabOT IPU UX CO3/IaHUU.
3ajaun TUCKPETHOM ONTHMHU3ALMKM B HCCIIEAOBAaHUM 3JIEMEH-

29 TOB PaCHpE/ENICHHBIX BBIYMCIUTENbHBIX CUCTEM. UucieHHOe ) 0.5
peleHye 3a/1a4 CTPYKTYpHOro CUHTe3a. Pemienue nuHamuue- ’
CKHX 3aJ7ja4y MaplIpyTH3alUH.

Hroro yacos 8 2
4.2 [lpakTHYecKne 3aHATHUS
[TpakTHyeckue 3aHATHS yU€OHBIM MJIAHOM HE MPEIYCMOTPEHBI.
4.3 JlaGopaTopHbie padoThI
Henens HaumenoBanue 1abopatopHoii paboThl O6bem | B rtom Bunet
ceMecTpa Jacop | THCICB | KOHTPOII
HHTEPAK-
TUBHOU
thopme
(M D)
2 cemecTp 24 6
Meroabl MaTeMaTH4€CKOI0 MOAEIMPOBAHUA 12 3
pacnpeaeaeHHbIX aBTOMAaTH3HPOBAHHBIX CHCTEM
23 JlaGopatopnass pabora Ne 1. MogenupoBaHue 4 1 Otuer
MHOro(a3HOT0 cepBepa MPUIOKEHHH.
25 JIaGoparopHnas pabora Ne 2. Mccnenoanue Oyde- 4 1 Otuer
puzanuu 3anpocoB B ceppepe CYB/I.
27 JIaGopatophas pabota Ne 3. MccnenoBanue npous- 4 1 Otuer
BOAMTEIHFHOCTH MAarucTpalbHOIO KaHajla C pe3ep-
BHPOBAHHEM.
Crnoco0sb! pa3padoTKH KOMILJIEKCOB IIPOrpaMm 12 3
peanu3anuy YMCJICHHbIX METOJ0B MCCIeI0BAHUS
MaTeMaTH4YeCKHX MoJiesei
29 JIaGoparopHas pabora Ne 4. YucneHHoe uccieno- 4 1 Otuer
BaHUE MapaMeTPOB MPOXOKICHHSI 3alpOCOB K pac-
npeesieHHOMY OaHKY IaHHBIX.
31 JlaGopaTopHas pabota Ne 5. YucneHHoe uccieno- 4 1 Ortuer

BaHUE NApaMETPOB CHCTEMBI MAKETHOW 0OpabOTKH
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3anpocoB B pacrnpenenennon CYB/I.
33 JIaboparopHast pabota Ne 6. YUucneHHoe ucclIeno- 4 1 Otuer
BaHUE [apaMeTPOB MHOTOMAIIMHHON CHUCTEMBI 00-
pabOTKH pa3HOPOJHOTO MOTOKA 33JaHH.
HTtoro yacos 24 6
4.4 CamocroniTeabHasi padora cryaenta (CPC)
Henens Bunsr Ob6bveMm
CGM?CTpa Conepxanne CPC KOHT}I)IOJBI 4acoB
2 cemecTp 3ayer ¢ OLEHKOI 112
23 IToaroroska k ytaboparopHoit padore No 1 Jlonyck K BBIITOJIHEHUIO 9
24 W3yueHune TeopeTnyeckoro Marepuana Koncnekr 9
25 IToaroroBka k maboparopuoit pabore Ne 2 J1o1nyCK K BBIITOJTHEHUIO 9
26 W3ydyeHue TeopeTueckoro Matepuaia KoHncnekr 9
27 IToaroroBka k naboparopHoit pabote Ne 3 J1o1nyCK K BBIITOJTHEHUIO 9
28 W3ydyeHue TeopeTueckoro MaTepuaia KoHncnekr 10
29 [TonroroBka k jadboparopHoit padore Ne 4 JlonycK K BBIIOJHEHUIO 9
30 W3yueHue TeopeTnyeckoro Mmarepuana Koncnekr 10
31 IlonroroBka k maboparopHoit pabore Ne 5 JlomycK K BBIIOJHEHUIO 9
32 W3yueHue TeopeTnyeckoro Mmarepuana Koncnekr 10
33 [ToaroroBka k 1aboparopHoii padore Ne 6 JlomycK K BBITIOJIHEHHUIO 9
34 [ToaroroBka k 3auery 3auer 10
Hroro 112

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

B PaMKax M3Y4YCHUS NHUCHUIIVIMHBI NMPEAYCMOTPEHLI CJICAYIOIME Oﬁpa3OBaTeJIbele
TEXHOJOI'MM:

5.1

NudopmanmoHHbie JIeKIIUU

5.2

JlabopaTopHbie padoThI:
BBITNIOJTHEHHE JTa0OPATOPHBIX pabOT B COOTBETCTBUM C UHAUBHYAIbHBIM IpaQuKOM,
— pabota B KoMaH/Ie (COBMECTHOE 00CYXICHUE AJITOPUTMOB U TEXHOJIOTHI BBIITOJTHE-

— 3aluTa BBITTOJTHCHHBIX naGopaTopHHx pa60T.

HUS TAOOPaTOPHBIX padoT),

53

CamocrosiTesibHast padoTa CTYACHTOB:

HU3YUCHUC TCOPCTUUCCKOIO MaTrcpuala,

MOJTrOTOBKA K JIEKIIUAM, JJAOOPaTOPHBIM paboTaMm,
paboTa ¢ yueOHO-METOINYECKOH TUTepaTypoii,

o(opMIIeHHE KOHCTIEKTOB JIEKIIUH,

MOATOTOBKA K TCKYIIEMY KOHTPOJIKO YCIICBACMOCTH, 3a4CTYy.

54

KoncyabTanum no BceM Bonpocam y4eOHOM MporpaMmel.

6. OHEHOYHBIE CPEACTBA JUIA TEKYIIEI'O KOHTPOJIA YCIHIEBAEMOCTH, ITPO-
MEXYTOYHOU ATTECTAIIUU 110 UTOI'AM OCBOEHUA JTUCHUIIJIMHBI 1 YYEB-
HO-METOJAYECKOE OBECIIEYEHUE CAMOCTOSTEJBbHOM PABOTHI CTYJEHTOB

6.1

KOHTpOJ’[LHbIe BOIIPOCHI X 3a1aHUSA

6.1.1

Vcnonb3zyembie (hOpMBI TEKYIIET0 KOHTPOJIS:

7




—  OIpoc;

TECTHPOBAHUE TI0 pa3jesiaM Kypca;

IIPOBEpPKa KOHCIICKTa HeKHHﬁ;
OTYECT U 3alUTa BBIIIOJTHCHHBIX Ha6opaToprlx pa60T.

6.1.2

Pabouvas mporpamMma AMCHUIUIMHBEL 0OecriedeHa (JOHIOM OLEHOYHBIX CPEICTB VIS MPOBEIe-
HUs BXOJHOTO, TEKYLIETO KOHTPOJISL U IIPOMEKYTOUYHOM arrectanuy. @oH BKIIIOYAeT Bapu-
AHTBI BOIIPOCHI K 3a4ETYy.
@OH/ OLIEHOYHBIX CPEACTB IMPEJICTAaBICH B y4eOHO — METOAMYECKOM KOMILJIEKCE JAMUCIHU-

IIJIMHBI.

7. YHEBHO-METOJAUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE

JUCHUIIVIMHBI (MO YJISA)
7.1 PexoMeHayemas Jureparypa
No ABTOpPBI 3ariaBue I'opg m3ma- | O6ecme-
/11 (cocraBuTe M) Hus Bux  ieHHOCTB
U3JaHUs
7.1.1. OcHOBHAs JIUTEpPaTypa
7.1.1.1| boes B./I. KoHuenryanbHOe NpPOEKTUPOBAHUE CHU- 2016, 1
ctem B Anylogic u GPSS World YHusepcu-
https://biblioclub.ru/index.php?page=boo | Terckas Oub-
k_red&id=428950&sr=1 JINOTEKA
online
7.1.1.2| Onetinnkosa C.A. AHamn3 ¥ ONTUMHU3ALMUA BBIUUCIUTEID- 2006 0,5
HBIX cucTeM: yuyeO. mocobue. - Boponex: neu.
MUKT
7.1.2. lonoJHUTEIbHAS JUTEPATYPA
7.1.2.1 |bypkoBckuii B.JIL.,|Meronsl uaeHTUPHUKAIMU OOBEKTOB HH- 2006 0,5
MargseeHko N.M.,|popmaninoHHO-ympaBiIsSIOLIIX CUCTEM: Iey.
Ky3pmuies B.A.|yueb6Hoe mocobue. — Boponex; HeBunHo-
7.1.2.2|CoBetoB b.41. MonenupoBanue cucreMm: y4eOHUK. — M.: 2005 0,4
Beicn. mk. Iey.
7.1.2.3 | Tuxonos B.1., Crnyuaiinele npoueccsl: [Ipumepsl n 3ana- 2003 0,5
[MaxTtapun b.1., yu: yue6. nmocodbue. T.1: Crnyuaiinpie BeIu- ney.
7.1.3 Metoguyeckue pa3padoTKu
7.1.3.1| OneiinnkoBa C.A. JlaBGopaTopHbIil TPAaKTUKYM IO CHCTEMaM 2015 1
MaccoBOro OOCTyXHBaHMS: y4el. MOCo- ned.
owue. - Boponex: BI'TY
7.1.4 IlporpamMMHoOe o0ecnieueHre H HHTEPHET pecypchl
7.1.4.1| Tlporpammuas cpena AnylLogic;

IIporpammuas cpena GPSS.
CripaBouHBIM MaTepHal No JUCHMILIMHE NPEJCTABIIEH B JIOKadbHOU ceT kadeapsl ABC.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI (MOIYJIA)

8.1

Cnenmnanu3upoBaHHasi JIeKIMOHHAS ayJAWTOPHUS, OCHAILIEHHAs 000pYyAOBaHUEM ISt
JIEKIIMOHHBIX JIEMOHCTpAlUi U IPOECKIIMOHHOH amapaTypoi

8.2

YueOHbIe 1a0opaTopuu:

- JIaGopaTopus cUCTEM IPOESKTHUPOBAHUS;

- JIaGopatopus cucTeM NpOorpaMMHUpPOBaHMUS;
- JIabopaTopusi KOMIIBIOTEPHBIX CETEH.

8.3

JlucnuieliHble K1acchl, OCHAIICHHBIE CHEIMATbHBIM IPOrPAMMHBIM 00€CIIeYeHUEM ISt
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‘ MIPOBEJICHUS JIAOOPATOPHBIX 3aHATHUI




