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JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (cniermanbHoCcTH) 38.04.05 buznec-undopmaruka, yreepxkaeaaoro 08.04.2015 roga, paccmorpeHa

u ono0peHa Ha 3acenanuu Kadeaper AOU «_ » 20 ropna, mpotokoin No
PazpaboTunk:
npodeccop kadh. AOU H. B. 3amsatun

3aBenyromuii odecrieunBaroien kag.
AOU 1O. 11. ExnakoB

Pabouast mporpaMMa TUCIUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BBITyCKarolel kadenpoii:

Hexan ®CY I1. B. Cenuenko
3aBenyromnuii BeITycKaroten kag.

AOHN 1O. I1. ExmakoB

OKCIEPTHI:

noueHT kadeapsr AOU A. A. Cunopos

noneHT kap. AOU H. 1O. Canmuna

CornacosaHa Ha noprane Ne 44768 2



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dbopMupoBaHUE y CTyACHTa MPO(PECCHOHANTBHBIX 3HAHUN W MPUOOpPETEHNE HABBIKOB KOMITBIOTEP-
HOTO MOJICJIMPOBAHUS U aHAJIM3A CJIOKHBIX CUCTEM JIJISl IOCJIEIYIOUIEr0 UCIOJIb30BAHMS MTOJYyUYEHHBIX 3Ha-
HUW B Pa3IMYHBIX MPEAMETHBIX 00JIaCTIX, B TOM YHCIIC IPU COBEPIICHCTBOBAHUH apXUTEKTYPHI IPEANPH -
SITHSL.

1.2. 3agaun IMCHMIIINHBI
— (opMupOBaHUE TPEJCTABICHUH 00 OOMIMX METONaX M CPEICTBAX MATEMAaTHYECKOTO MOJICIIH -
POBaAHUS CIIOKHBIX CHCTEM
— NpUOOpPETEeHHE MPAKTUUYECKUX HABBIKOB KOMIBIOTEPHOTO MOJICTUPOBAHUS CIIOKHBIX CHUCTEM
pa3Iu4HON PU3NYECKON IPUPOIBI

2. Mecto mucunnimnebl B ctpykrype OIIOII
Huctunnuna «Marematudeckoe moxaenupoBanue» (b1.B.JIB.2.1) otHocuTcst k 6soky 1 (Bapua-
THBHAS YacTh).
[TocnenyromuMu TUCHUITIMHAME ABISIIOTCS: HayuHo-uccnenoBarensckas pabora (paccpen.).

3. TpeGoBanus K pe3yJibTaTaM OCBOEHMS JUCUMIIIIMHbI

[Tponecc n3yueHus JUCUUIUIMHBI HapaByieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— TIK-10 cmocoOHOCTBIO IPOBOAUTH MCCIICIOBAHUS M TIOUCK HOBBIX MOJIEJIEH U METOJIOB COBEP-
LIICHCTBOBAHUS apXUTEKTYPbI IPEAIPUATHUS;

B pe3ynbraTe u3ydeHust JUCIUIUIMHBI 00Yy4aOLUICs TOJKEH:

— 3HATh OCHOBHBIC IIPUHLHUIIBI [IOCTPOECHUS MAaTEMaTUYECKUX MOJEIIECH; OCHOBHBIE THUIIbI MaTe-
MaTHUYECKHUX MOJEINIEH; METOAUKY ITPOBEIACHMSI BBIYMCIUTEIBHOTO 3KcIIepuMeHTa Ha OBM; MeToibl nccie-
JIOBAaHUSI MATEMAaTUYECKHX MOJEJIEW pa3HbIX THUIIOB; OCHOBHBIE MCCIIEOBATEIbCKUE IPUKIAIHBIE TPO-
TPAMMHBIE CPEICTBA.

— yMmeTb 000CHOBAHHO MPOBOIUTH (POPMATIU3ALINIO UCCIETYEMbIX CIOXKHBIX OOBEKTOB; MpPUME-
HATh MOJIENH, CPEACTBA M SI3BIKM MOJIEIMPOBAHMS Ul MPOBEACHUS pabOT MO aHAIU3y MPUMEHSEMbIX
MIPOEKTHBIX PEIICHUH; OPraHU30BBIBATH CEPUI0 HKCIIEPUMEHTOB NIl JOCTHKEHUS 3aIaHHON €N UCCIIe-
JIOBaHUs; UHTEPIIPETUPOBATH IIOIYYEHHBIE PE3YIbTATHI, YBA3bIBAs UX C COOTBETCTBYIOLIUMU TEXHUYECKHU-
MU XapaKTepUCTUKaMHU.

—  BJIaJeTh METOAUKOW IPUMEHEHMs IIPOLELYP POrPaMMHO-METOAUYECKUX KOMILIEKCOB; METO-
JMKOHM pa3pabOTKU U MPUMEHEHUSI MaTeMAaTHUECKUX MOJIENICH CIOKHBIX CUCTEM Pa3IMYHOM (hru3nyecKoit
MIPUPOJIBI; METOAMKOM IOJIb30BaHUS TIIOOATbHBIMU MH(POPMAIIMOHHBIMU PECYpcaMHU U COBPEMEHHBIMU
CpPEeACTBAMH TEJIEKOMMYHUKALUN JUUIS PELICHUS UCCIIEN0BATEIbCKAX U MPOECKTHBIX 3a/1a4; METOJAMHU I10-
CTPOEHUSI MaTeMAaTUUYECKUX MOZEJEH TUIOBBIX MPOo(ecCHOHATbHBIX 3a/1ayu; HaBbIKaMH padOThl C KOMIIbIO-
TEPHBIMU CUCTEMHBIMH U ITPUKJIAIHBIMU IPOTPAMMAMHU.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpPyI0eMKOCTh AUCIUILTHHBI COCTaBIsAeT 9.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Bunbl yueOHOM esITeIbHOCTH Bcero uacos CemecTpsl

1 cemecTp 2 ceMecTp

AynuTopHbI€ 3aHATUSA (BCETO) 106 54 52
Jlexknuu 36 18 18
[IpakTuyeckue 3aHATUS 36 36 0
JlaboparopHbie pabOTHI 34 0 34
CamocTtosiTenbHas paboTa (Bcero) 146 54 92
[TonroroBka Kk KOHTPOJILHBIM paboTam 7 6 1
OdopMieHrE OTYETOB IO TAOOPATOPHBIM 9 0 9
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paboTam
[ToaroroBka k 1adboparopHbeIM paboTam 9 0 9
IIpopaboTKa JTEeKIMOHHOTO MaTepuana 29 13 16
CamocTosTenbHOe H3ydyeHne TeM (BOIpOCoB) 42 11 31
TEOPETUUYECKON YacTH Kypca
Harmmucanwne pedeparon 35 9 26
[ToaroroBka K MpakTUYECKUM 3aHATHUSAM, 15 15 0
ceMuHapam
Bcero (0e3 ax3amena) 252 108 144
[ToaroroBka u ciava 3K3aMeHa 72 36 36
OO01mas Tpy10eMKOCTb, 4 324 144 180
3avetHbie EnuHUIB 9.0 4.0 5.0
5. Coneprxanue TMCUMILTHHBI
5.1. Pa3nenbl AMCUMILIMHBI M BUAbI 3aHATHI
Pazniensl IUCHUIUIMHBI M BUBI 3aHATUH IPUBEICHBI B Tabmuiie 5.1,
Tabmuna 5.1 — Pa3jenbl AUCIUIUIMHBI U BUJIbI 3aHATHH
Bcero
qacoB | GopMuUpyeEMBI
[Tpak. | Jlab. Cam. PMUPY
HazBanus pa3aenoB TUCHUIUIMHBI Jlex., u (Ce3 e
3aH., 94 | pab., 4 | pab., q
9K3aMe | KOMIETEHIIUN
Ha)
1 cemectp
1 MeTomoiorust MaTeMaTHYECKOr0 MOJIe- 4 12 0 6 22 T[1IK-10
JUPOBAHUS.
2 AnroputMu3anus CI0KHBIX CUCTEM 6 16 11 33 IIK-10
3 IMUTaInimoHHOE MOJCIIUPOBAHUE CIIOXK- 8 37 53 |IIK-10
HBIX CHCTEM
Hroro 3a cemectp 18 36 0 54 108
2 cemectp
4 MogenupoBaHuE POLIECCOB U CUCTEM 9 0 14 39 62 | IIK-10
Pa3IMYHBIX MIPEAMETHBIX 00IacTen
5 Heuetkoe u HelipoceTeBOe MOAETUPO- 9 0 20 53 82 |IIK-10
BaHUE
Hroro 3a cemectp 18 0 34 92 144
Hroro 36 36 34 146 252
5.2. Conep:xanue pa3aesioB AMCUMILIMHBI (110 JEKIMSIM)
ConeprkaHue pa3iesoB TUCIUILINH (TIO JIEKIMSIM) IPUBEACHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coneprkanue paseiaoB JUCIUILIMH (TI0 JISKIIHSIM)
Conepxanue pasziesioB TUCHUIUIMHEI (o | TpynoemkocTs, | DopMupyembie
HaszBanus paznenos AP pasit AHen ( Py ’ PMUPY
JICKIIHSIM) q KOMIIETCHITUN
1 cemecTp
1 Mertonosnorus OCHOBHBIE ITOHIATHSA MaTEMAaTUYECKON MOJIE- 4 I[IK-10

MaAaTEMaTU4ICCKOIo

mu (MM). Cunres, aHaiau3, ONTUMU3ALIHUSL.
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MOJCIINPOBAHUA.

Knaccudukanys BUI0B MOACTUPOBAHUS.
OCHOBBI JIETEPMUHUPOBAHHOTO, CTOXaCTHUYE-
CKOr0, MAaTEMaTHYECKOI'0, CTATHCTUYECKOTO,
JTUHAMUYECKOT0, TUCKPETHOTO, HEMPEPHIB-
HOTO ¥ (PU3HUECKOTO MOJICTUPOBAHHMS

Hrtoro

2 AnroputMuzanus
CJIOKHBIX CUCTEM

CyIHOCTh KOMIIBIOTEPHOTO MOAETUPOBAHUS
CJI0HOM cucteMbl. OCHOBHBIE TpeOOBaHMUS,
npeabsBIsieMble K MOJIENIU: TIONHOTA, THO-
KOCTb, TOUHOCTD. OCHOBHBIE ATaITbI MOJCIIN-
POBAHHUS CIOXKHBIX CUCTEM: IIOCTPOCHUE
onucaTeIbHON MOJIENN CUCTEMBI U €€ (op-
Manu3anus; AJIropuTMHu3aus MOAEIU U €€
KOMITbIOTEpHAs! peain3anus; NoJydyeHue u
MHTEPIIPETALMS PE3YIBTATOB MOAEIUPOBA-
HHAA.

Hroro

ITIK-10

3 UmuTtanuoHHoe
MOJIETTUPOBAHKE
CIJIOKHBIX CUCTEM

HmurannoHHas MOZIeNb KaK HCTOYHUK OTBe-
Ta Ha BOIIPOC: «4TO OyZeT, ecau...». Tuno-
BbI€ CUCTEMBI UMUTALIMOHHOTO MOJIETTUPOBA-
Hus. CuctemHas TuHamMuKa. J{uckperHo-
coObITHITHOE MozienupoBanue. MynbTHa-
reHTHOe MojenupoBanue [lnanupoBanue
KOMIIBIOTEPHOI'0 SKCIEPUMEHTA: MacITad
BPEMEHMU, JATYUKU CIIy4alHbIX BEJIUYHH,
IpOBEpKa T'UIIOTE3 O KaTeropUsX TUIIA: CO-
ObITHE-SIBIIEHNE-TIOBEICHUE: PUCKU U
nporHo3bl. CTPYKTYpHBIN aHaJIU3 MPOLIECCOB
Ha 00bekTax. DyHKIMOHATBHASI MOJIENb U €€
JarpaMMbl. YPOBHHU JAeTanu3auun GyHKIHU-
OHAJILHOM MOJETN (PUPMBI.

Hroro

ITK-10

Hroro 3a cemectp

18

2 cemectp

4 MonenupoBaHue
TIPOIECCOB M CUCTEM
Pa3ITUIHBIX
TIPEIMETHBIX 00JIacTel

WHpopMalmoHHO-aHATUTHYECKAS TIOATOTOB-
Ka: TOCTAHOBKH 3a/1a4H, TTOWCK, HAKOTJICHUE
W TIpeiBapuTeIbHas 00paboTku nHpOpMa-
[IUU JIJIS] TIPUHSATHS PEIICHUS, BBISBIICHUE U
OIIEHKA TEKYIIEH CUTYyaIlUH C YIYEeTOM BO3-
HUKIIEH MpoOIeMbl; BBIIBIKEHUE TUTIOTE3
(BapMaHTOB, aIbTepHATHUB, clieHapueB). O0-
30p MaTeMaTUYECKUX TeOpHid i (hopmau-
3alli¥ HEOTIPEICIICHHOW HHPOPMAITUH B MO-
JIEJISIX: MHOTO3HAYHASI JIOTUKA;

Hroro

ITK-10

5 Heuetkoe n
HEUPOCETEBOE
MOJEIIMPOBaHUE

HeueTkne Mozienu npoueccoB U CUCTEM.
Heiiponnsie cetu. [TapagurMsl HEHPOHHBIX
cereil. HelipocereBoe MoienupoBaHue pas-
JMYHBIX NIPeIMETHBIX obnacteid. [lepuern-
TPOH. AKTUBAI[MOHbIE PYHKLINN

I1K-10
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Hroro 9

Uroro 3a cemectp 18
Hroro 36

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMIVINHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITyLIUMHU)
1 o0ecrieynBaeMbIMHU (IOC/TEAYIOIMMH) THCHUIIHHAMHA
Paznenbl qUCHUIIIMHBL U MEXIUCUUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (MIPEIbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUTMHAMU MIPE/ICTaBlIeHbI B Tabmuie 5.3.
Tabmuma 5.3 — Pa3aens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3zienoB gaHHOW AMCIUIUIMHBL, IJIS1 KOTOPBIX
HE00XOMMO HU3yUeHHE 00ECTICUNBAIONITUX U
o0ecIeYnBaeMbIX TUCIIUILTHH

1 2 3 4 5

HOCJ'ICIIYIOIJ_II/IC JAUCHUIIINHBI

HanmeHnoBanue JUCHHUITIINH

1 Hayuyno-uccnenoarenbckas pabota (pac-

+ + + + +
cpen.)

5.4. CooTBeTcTBHE KOMIIETEeHIIMIA, (OPMHUPYEMBIX NPH U3yYeHUH TUCIHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCTBHE KOMIIETCHIINH, (DOPMUPYEMBIX TPH HM3yYCHUHW IAWCIHILIMHBI, W BHJOB 3aHATHU
MIPEICTAaBICHO B Tabmuiie 5.4.
Tabnuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YYEHUU TUCHUUILIAHBI, U BUJOB 3aHS -

TUU
KommeTen Bunel 3ansaTuii
DOopMBI KOHTPOJIA
nuu Jlek. [Tpak. 3aH. Jlab. pad. Cawm. pa0.
[IK-10 + + + + Kontponsnas padora, Jk3a-

MmeH, KoncnekT camonosro-
ToBKH, OTYeT Mo jadbopa-
TopHOU pabote, Onpoc Ha
3aHATUsAX, Tect, Pedepar,
OT4er 1o MpaKkTHIECKOMY
3aHATHIO

6. UaTepakTHBHBIEC MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHue 1a00paTopHbIX paboT

Tpynoemkocts, | DopMupyemble
Ha3zBanus paznenos HanmenoBanwue 1abopaTtopHBIX padboT Py ’ PMHPY
q KOMITETEHIIUH
2 cemectp
4 MogenupoBaHue Mopenb nyononuu Ha peinke MKT 6 IK-10
IIPOLIECCOB U CUCTEM
pon MonenupoBaHue peIHOYHOTO PABHOBECHS
Ppa3IUYHBIX
MPEeIMETHBIX 00IacTei Hroro 14
5 Heuetkoe u Heuerkoe MoaenmpoBaHue HHBECTULII 8 [IK-10
HEHPOCCTEBOC HeueTkas anmpokcumariust MoJieiau 4
MOJICTTUPOBAHKE
HelipocereBas anmpokcumanus MoaeIu
Hroro 20
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Hroro 3a CEMCECTP

34

Hroro

34

8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME PAKTUUECKHUX 3aHATUH (CEMHUHAPOB)

HanmeHnoBaHMe NpakTUYECKUX 3aHATHU Tpynoemkocts, | PopMupyemblie
HasBanus paznenos
(cemuHapoB) q KOMITCTCHITH
1 cemectp

1 Merononorus HccnenoBanue npeaMeTHON 001acT Mojie- 4 ITIK-10
MaTeMaTU4YECKOro JTUPOBAHUS
MOZCIPOBAHHA. ITaker SIMULINK 1 Bu3yanbHO€ MOJIENHUPO- 8

BaHUe

Hroro 12
2 AnroputMu3anus MareMaThu4ecKre MOAEIU Ha OCHOBE OOBIK- [IK-10
CJIO’KHBIX CUCTEM HOBEHHBIX UG PepeHINaTbHBIX YPaBHEHHUHA

(OLY)

MeTtononorus CTpyKTypHOTO CHHTE3a MO/ie- 8

nen

Utoro 16
3 muTarnmonHoe [Taker AnyLogic 1t MOAETUPOBAHUS CIIOXK- [K-10
MOJIETTMPOBAHUE HBIX CUCTEM
CJIOKHBIX CUCTEM Wroro 8
Hroro 3a cemectp 36
Uroro 36

9. CamocTrosiTesqibHasi paboTa
Bunbl camocTosTenbHOM paboThI, TPYAOEMKOCTh U ()OPMUPYEMBIE KOMIIETCHIIUH TIPEICTABIICHBI B

Tabauie 9.1.
Tabmuma 9.1 — Buapl caMOCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMbIE KOMIIETEHITUN
Bunasl camocTtosTensHolt | TpynoemkocTs, | DopMupyembie
Haspanwus pasnenon a PYA ’ PMHPY DopMbI KOHTPOJIS
paboThI q KOMIIETEHIINHT
ceMecTp
1 MeTtononorus [ToaroroBka k mpakTuye- 2 [IK-10 Onpoc Ha 3aHITHSX,
MaTEMaTUYECKOTO | CKUM 3aHSTHSIM, CEMHUHA- OtyeT no npakTuye-
MOJEIIMPOBAHUSI. pam CKOMY 3aHSITHIO,
[TpopaboTka JeKLIHOHHO- 4 Tect, Ixsamen
ro Marepuayia
HUroro 6
2 Anroputmusanus | [loaroroska k nmpaktude- 5 ITIK-10 KonTposnbhas pabo-
CJIOKHBIX CHCTEM CKUM 3aHSITHSIM, CEMHAHA- Ta, Onpoc Ha 3aHs-
pam THX, OTUET MO
IIPAKTUYECKOMY 3a-
[TpopaboTka JEKIIMOHHO- 4 pa ;C ° 9}' 3a
ro Matepuaia HaTHI0, TecT, DK3a-
MEH
[ToaroroBka Kk KOHTPOJIb- 2

HBIM paboTam
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Htoro

11

3 Umuranuonnoe | IloaroroBka k mpakTuue- 8 ITIK-10 Koncnekr camonon-
MO/JICJINPOBAHKE CKUM 3aHATHUSM, CEMHHA- rotoBku, KoHTpob-
CJIOXHBIX CUCTEM | paMm Has pabora, Ompoc
Hanmcanwue pedeparon 9 Ha 3aHATHX, OTIeT
10 IPAKTUYECKOMY
CamocTosiTeIbHOE U3yye- 11 sansTHIO, Pedepar,
HHE TeM (BOIIPOCOB) TEO- Tect, DKx3amen
PETUYECKOI YacTH Kypca
[TpopaboTKa JEeKITUOHHO- 5
ro Marepuana
IToaroroBka K KOHTPOJIb- 4
HBIM paboTam
Hroro 37
Hroro 3a cemectp 54
ITonroroska u cgada dK- 36 DOK3aMeH
3aMeHa
2 ceMecTp
4 MopgenupoBanue |Hammcanue pedeparton 6 ITK-10 Onpoc Ha 3aHATHSX,
TIPOLECCOB 1 CamocrosiTenbHOe U3yye- 16 OquTvHO %a60p211)'
UCTEM WIHBIX TOPHO# T -
CHCTCM pas]t HUE TeM (BOTIPOCOB) TE€O- OPHO Tp a 096’ ©
TIpEAMCTHBIX PETHUYECKOM YacTH Kypca depar, Tecrt, Dk3a-
oOmnacreit MEH
[TpopaboTka JIEKITMOHHO- 8
ro Marepuaina
[Toarororka k nmaboparop- 4
HBIM paboTam
OdopmieHne 0TYETOB TI0 5
nabopaToOpHBIM paboTam
Uroro 39
5 Heuetkoe u Harmmcanne pedeparton 20 ITK-10 Koncnekrt camomno-
HeM TECB roToBKH, KOHTPOJIb-
CHpOCeTeBOC CamocrosiTenbHOe U3yye- 15 010 6’ OOPOH
MO/JICIUPOBAHNE He TeM (BONPOCOB) TEO- Hasi pabora, (1)1poc
PETUYECKOI YacTh Kypca Ha SaHATHAX, TiIeT
o 1abopaTopHOit
[TpopaboTka IeKInOHHO- 8 pabore, Pedepar,
ro marcpuajia TecT, Ok3aMeH
IToaroroBka k aboparop- 5
HBIM paboTam
OdopmieHre 0TYETOB TI0 4
JabopaTOpHBIM paboTam
IToaroroBka K KOHTPOJIb- 1
HBIM paboTam
Hroro 53
Hroro 3a cemectp 92
ITonroroska u cgada dK- 36 DOK3aMeH

3aMCHa
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Hrtoro

218

10. KypcoBoii npoekTt / kypcoBasi padota
He npenycmorpeno PYIIL.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuXxcst

11.1. banabHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — bannapHble OLIGHKH TSI JIEMEHTOB KOHTPOJISI

. . MaxkcuManbHbI
. MakcumanbHbIN MakcumanbHbIN
DneMeHThl y4eOHOU 0aut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ |  0am 3a nepuoa
NEeSATENbHOCTH mexny 2KT u Ha ceMecTp
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEIl ceMecTpa
1 cemectp
KonTpomasnas padota 10 15 15 40
Onpoc Ha 3aHATUSX 7 17
OTt4er 1o NpakTUIECKOMY 2 2 7
3aHITHIO
Tect 2 2 2 6
Hrtoro makcumyM 3a nepu- 19 24 27 70
on
DK3aMeH 30
Hapacraromum nrorom 19 43 70 100
2 cemecTp
KonTposasnas padota 10 10 10 30
Onpoc Ha 3aHATUSX 3 3 4 10
OTuet no nmabopaTopHOii 15 15 30
pabote
Wroro makcumym 3a nepu- 13 28 29 70
on
DK3aMeH 30
Hapacraromum ntorom 13 41 70 100
11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeACTaBiIeH B Tabmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUTOB B OIICHKH 32 KOHTPOJIbHBIE TOYKH
Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuManbHOU cyMMBbl OamioB Ha gaty KT 5
Ot 70% 1o 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 4
Ot 60% 10 69% ot MakcuManbHOM cymMbl OanioB Ha Aaty KT 3
< 60% oT MakcuMaIbHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[TepecueT cymmbl 6a/IOB B TPAJAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBICH B TaOiuLe

11.3.

Tabmuna 11.3 — Ilepecuer cymMMbl 6aJUIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OLICHKY

Onenka (I'OC)

Htorosas cymma 0aos,
YUUTBIBAET YCIEIIHO CAAHHBIN

Onenka (ECTS)
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O9K3aMCH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)
4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTeIbHO)
65 - 69
3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HoCpeAcTBeHHO)
2 (HCYROBIICTBOPHTENLHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTENIBHO)

3a4TEHO)

12. YueOHO-MeTOAN4YecKOe M HHPOPMALMOHHOE o0ecreYeHre JUCHMIITTHHbI

12.1. OcHoBHas JuTEpaTypa
1. TomyGeBa H. B. Maremarudeckoe MOJEIMPOBAHUE CUCTEM M IIPOLECCOB. YueOHOE mocodue.
W3n-Bo  Jlawp, 2013 1. 192 c. [OnmexkTponHBIi  pecypc]: —  Pexum  pmocryma:
http://e.Jlanbook.com/books/element.php?pll 1d=4862 (nara obpamenus: 03.09.2018).
2. Heuertkas noruka u HEUPOHHBIC CETH [DIEKTPOHHBIN pecypc|: YueOHnoe nmocobue / H. B. 3a-
maTuH - 2014. 292 c. — Pexum noctyna: https://edu.tusur.ru/publications/7020 (mara oOparieHus:
03.09.2018).

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. Topnay, b.A. Marematnueckoe mozaenupoBanue. [loctpoenue Mojenell U YUCIeHHas pealu-
3amus [DneKTpoHHBIH pecypc]: yueb. mocodue / b.A. T'opnau, B.I'. [llaxoB. — Cankrt-IletepOypr : Jlans,
2018. — 292 c. : — Pexum noctyma: https://e.lanbook.com/book/103190 (nata obpamenwus: 03.09.2018).
2. ManukoB, P.d. OCHOBBI MaTeMaTH4YECKOrO MOJICITHUPOBAHUS [ DNEKTPOHHBIN pecypc]: yueo.
nocoome — MockBa : Topsuas usmHusg-Tenexom, 2010. — 368 — Pexum gocryna:
https://e.lanbook.com/book/5169 (mara obpamenus: 03.09.2018).

12.3. YueOHO-MeTOAUYECKHE MTOCOOU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus

1. Maremaruueckoe MOJEIUpPOBaHUE [ DIEKTPOHHBIN pecypc|: Meronudyeckue ykazaHus K Jiabo-
patopueiM  paboram / H. B. 3amatun - 2018, 78 c¢. — Pexum ngocryna:
https://edu.tusur.ru/publications/7267 (mara oopamenus: 03.09.2018).

2.  MaremaTndeckoe MoJIeTMpOBaHUE [DIEKTPOHHBINA pecypc]: MeTonnueckre ykazaHus K MpakK-
THueckum  paboram / H. B. 3amarum - 2018. 47 c¢. — Pexum  jpocryna:
https://edu.tusur.ru/publications/7265 (nara oopamenus: 03.09.2018).

3. Maremaruueckoe MOJIETUPOBaHKE [DIIEKTPOHHBIN pecypc]: Meroauueckue ykazaHus 1Mo op-
raHu3alul camocTosATeabHOM pabdotel / H. B. 3amsarma - 2018. 15 c¢. — Pexum pgoctyma:
https://edu.tusur.ru/publications/8590 (mara o6pamenus: 03.09.2018).

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B

Y4eOHO-MeTOqUECKHe MaTeprabl sl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oydaromumxcs
U3 YHCiIa JIUI ¢ OTPAaHNYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAINAOB MIPEAOCTABISIOTCS B (OopMax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 3/JI0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IeYaTHON (hopMe YBEITMUEHHBIM MIPUGTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;
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- B Ie4aTHOU hopme.

12.4. TIpodeccnonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI

1. Tlpum u3ydeHMM AMCUMIUIMHBI PEKOMEHIYETCS MCIIONb30BaTh 0as3bl JAHHBIX U MHpOpMAaIM-
OHHO-CIIPaBOuYHbIE cHcTeMbl, K KoTtopbiM Yy TYCVYPa ectp noctyn https:/lib.tusur.ru/ru/resursy/bazy-
dannyh

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00ecedeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXYTOUHON aTTeCTAallMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHoIl meOenbio. MMeroTes
JIEMOHCTpaIMOHHOE 000pyA0BaHHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIe TeMaTHIeCKue ui-
JIOCTPALMHU IO JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TeXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

JlaGopatopus «buzHec-uHpOpMaTUKaY

yueOHasi ayIuTOpusl ISl IPOBEICHHS 3aHIATUI PAKTUYECKOrO THIA, yueOHast ayIuTOpus IS TIPO-
BEJICHUSI 3aHATUHN J1a00paTOPHOTrO TUIIA, TOMEIIEHHE AJIi KypCOBOIO MPOEKTUPOBAHHUS (BBIIOJHEHUS Kyp-
COBBIX Pa0OT), HOMEIEHHUE I CAMOCTOSATEIILHONW PabOTHI

634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuia, n. 74, 407 ayn.

Onwucanue uMeroierocs 000pya0BaHuUs:

- [Tepconanpubiii komnbiotep Intel Core 15-2320 3.0 I'Tn, O3Y — 4 T'6, xectkuit nuck — 500 I'6
(12 mr.);

- [Ipoextop Optoma Ex632.DLP;

- Dkpan Ui npoektopa Lumian Mas+Er;

- MarauTHo-mMapkepHas 10CKa;

- Kommuiekt cienmanuzupoBanHoi yueOHoW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

— Google Chrome

— Java SE Development Kit

— LibreOffice

— Linux

— MS Office 2013 St

— Mathworks Matlab

— Mathworks Simulink 6.5

— Microsoft Visio 2010

— Microsoft Windows 10

Jlabopatopust «IIporpammHas HHKCHEPUSD

yueOHas ayTuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAaKTUYECKOTO TUTIA, ydeOHass ayauTOpus IS PO -
BEJICHUS 3aHATUN JJAOOPATOPHOTO THUIIA, IIOMEIIEHUE TSI KYPCOBOTO MPOSKTUPOBAHUS (BBITIOTHEHHS KYp-
COBBIX padoT), MOMEIIEHUE JIJISI CAMOCTOSITEIbHOU PabOThI

634034, Tomckas obnactb, T. Tomck, Bepmauna ynwua, n. 74, 409 ayn.

Ornucanmne UMEIIErocs 000pyIOBaHHUS:

- I[epconanpusiii kommnsiotep Intel Core 13-6300 3.2 I'T, O3Y — 8 I'6, xectkuit nuck — 500 I'6
(10 mT.);

- [Ipoextop Optoma Ex632.DLP;

- DkpaH Juig npoektopa Lumian Mas+Er;
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- MarHuTHO-MapKepHasi 10CKa,

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[TporpamMHOe obecrieueHue:

— Clisp, GNU GPLv2

— DEDUCTOR 5.3 0.88 Academic

— Google Chrome

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredyeHne 1JIs J1adopaTopHbIX padoT

JlaGopatopus «IIporpammHast HHKCHEPUSD

yueOHasi ayTUTOpus ISl IPOBEICHHs 3aHIATUI PAKTUYECKOrO THIA, yuyeOHast ayIuTOpHUs AJIs TIPO-
BEJICHUSI 3aHATUHN Ja00paTOPHOTrO TUIIA, TOMEIEHHUE JJI1 KypCOBOI'O MPOEKTUPOBAHHUS (BBIIIOJHEHUS Kyp-
COBBIX PabOT), MOMEIIEHHUE I CAMOCTOSATEILHONW PabOThI

634034, Tomckas obnacts, T. Tomck, Bepmmauna ynwua, n. 74, 409 ayn.

Onwucanue uMeronierocs 000pya0BaHuUs:

- I[epconanpubiii kommneiotep Intel Core 13-6300 3.2 I'T, O3Y — 8 I'6, xectkuit nuck — 500 I'6
(10 mT.);

- [Ipoextop Optoma Ex632.DLP;

- Dkpa Juig npoektopa Lumian Mas+Er;

- MaranTHO-MapKepHas T0CKa;

- Kommuiekt cnienmanusupoBanHoi yueOHoW Mebenu;

- PaGouee mecto npenoaBares.

[TporpammHoOe obecrieueHue:

— Clisp, GNU GPLv2

— DEDUCTOR 5.3 0.88 Academic

— Google Chrome

— Microsoft Windows 10

13.1.4. MarepuajbHO-TEXHMYECKOE U IPOTPaAMMHOe odecreyeHue JIs CAMOCTOATEILHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIaccChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexkr, 1. 40, 233 ayx.;
- 634045, Tomckas obmacTs, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CoctaB 000pyIOBaHUS:

- yueOHasi MmeOelb;

- komnetoTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T . - 5 miT,;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[TepeyeHb MPOrpPaMMHOTO 0OECTICYCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHre JUCHUIITHHBI VIS JIMI ¢ OTPAHHYECHHBIMU
BO3MOKHOCTIAMMU 3IIOpOBbSI N UHBAJINIA0B
OcBO€HUE UCUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOKHOCTSMHU 3/10POBbSl U HWHBAIWJIAMU
OCYIIECTBIIIETCS C UCTIOIB30BAHUEM CPECTB OOYyUEHHUS OOIIETO U CIICIMAIbHOTO HAa3HAUCHUSI.
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[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIYXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CHCTEMBI MTPEToiaBaHus il 00YJatOLTIXCsI
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHasl aymuTOpUs, B KOTOPOUM 3aHUMAIOTCS
oOyyarolyecsi ¢ HapylIEHHEM CllyXa, 000OpYy/lI0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYILIEHUSIMH 3PEeHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX O0BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 00YyYaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpreMa/epe-
Jnaqnd yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHOW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUIHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYIECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHs OCBOCHHUA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITHUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIE 3a7aHUA

1. Marematnueckoe MOAEIUPOBAHUE IIMUPOKO MPUMEHSAETCS MPHU MOACIHPOBAHUU MPEIANPUSITHH.
Kakoif MeTon mareMaTHYecKOro MOJEIMPOBAHUS JTy4llle BHIOpATh ISl MOACTHPOBAHUS ApXHTEKTYpPhI
NIpeANpUATHA?

AHATUTHYECKUN

YNCIIEHHBIN

aKCHOMAaTHYECKUH

AIMUTAIMOHHBIN

2. Mozaenu npeanpusaTuii MOTyT OBITh IPEJCTABIIEHBI B pa3IMuHbIX BUugax. Kakoil Bujx moaenu, co-
CTOSIIIMI U3 BEpIIMH U pedep, KOTopble MEXy COOOM HaXOAATCA B HEKOTOPOM OTHOIIEHUH, HCIIONb3YIOT
JUISL MOJIETTMPOBAHHUS TIPEAIPHUSITHI?

cucreMa

YepTeK

CTPYKTYp 00beKTa

rpad

3. BaxHbIM CBOWCTBOM MOJENH MPEANPUSNTHUS SBISETCS €€ aleKkBaTHOCTh. Kakas dopmynupoBka
Han0oJiee COOTBETCTBYET IMOHITHIO aICKBATHOCTHU?

MPaBUIBHOCTh OTOOpaKeHUsI B MOJIENTM CBOMCTB OOBEKTa B TOW Mepe, KoTopas HeoOXomuma st
JOCTHIKCHUSA LCIIN MOACTIUPOBAHUSA

MOJTHOTa 0TOOpakeHUs: 00BEKTa MOACTUPOBAHUS

KOJIM4YeCTBO MH(pOpMauu 00 00BEKTE, TOTydaeMoe B MPOIECCe MOICTUPOBAHHIS

00BEKTUBHOCTD PE3yabTaTa MO-ACITUPOBAHUS/

4. JIroboe mipenmpusiTHE BCETa HAXOAUTCS B pa3BUTUU. Kakoil TUN MOAENH, YIUTHIBAET U3MEHE-
HHE COCTOSHUS 00BeKTa ?

CTaTHYECKas MOJENb

JETCPMUHUPOBAHHAS MOJICITH

IUHAMHYECKas MOEIb

CTOXaCTHYECKAast MOJIEIb

5. Takyro CIOXHYIO CUCTEMY KaK MPEANPHUATAE TPYTHO MOJEIHPOBATH B IIEJIOM, U MTOATOMY HC-
MOJIb3yeTCA MPOIeaypa AeKOMIO3ULKU. B ueM 3akintoyaercs: 1eKOMIO3ULUS CI0KHON CUCTEMBI?
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MPOIEAypa Pa3I0KEHHUS 1IET0T0 Ha YACTH C LENbI0 ONMUCAaHUs 00BEKTa
npolierypa 00beIMHEHUS YacTel 00BEKTa B 1IETI0€

MpoIeAypa U3MEHEHHUSI CTPYKTYPBI 00BEKTa

IIPOIIeypa COPTUPOBKH YacCTei 0ObeKTA.

6. Ins monmenupoBaHus TPYyIHO(POPMATU3YEMBIX CJIOKHBIX CHCTEM NPUMEHSIIOTCS HEHUpPOHHBIC
cetu. Kakum 06pa3oM UCTIONIH30BaTh aKCOH, KaK 3JIEMEHT HelpoHa?

KaK BXOJ

KaK BBIXOJI

KaK MPOMEXYTOUHBIN JIEMEHT

KaK HayaJIbHBIHN.

7. Maremarnyeckoe MOJEIMPOBAHNUE COCTOUT U3 3TanoB. KakuM sBIs€TCS NEPBBIN 3TAll MOAEIIH -
poBaHus?

OIIpEIEIICHUE LIEJIEW MOACIIUPOBAHUS;

MIOMCK MATEMaTHYECKOTO ONH-CAHUS;

IIOCTPOCHUE MATEMATUYECKON MOJENH

AHAJIM3MATEMaTHYECKON MOJIEIIH.

8. Takue CIOXHbBIE CHUCTEMBI, KaK IPEANPHUITHS HEBO3MOXHO MOJEIUPOBATh 0€3 KOMIIBIOTEPOB.
Kakum 006pazom mpecTapisieTcss KOMIbIOTEPHBIN SKCIEPUMEHT?

UCCIIEIOBAHNE MOZEH € TIOMOLIbIO KOMITBIOTEPHON IIPOTPaMMBl;

HOKIJIIOYEHUE KOMITbIOTEpa 7151 00paboTKu (pU3NYeCKUX IKCIIEPHUMEHTOB;

aBTOMATH3MPOBAHHOE yNpaBJIeHUE (PU3MUECKUM IKCIEPUMEHTOM.

9. IIpn MomenMpOBaHUKM HA KOMIIBIOTEPE CIOXKHOW cHCTeMBbl HeoOxoaumo (Gopmanu3zanus. B uem
3aKIto4aeTcs popManuszanrs Ipyu MOACTHUPOBAHUH CIOKHBIX CHCTEM?

Nepexo/l OT OTHOCUTENIbHBIX 3Ha-YEHUN BETHUUMH K aOCOIIOTHBIM;

nepexoq ot a6COJIIOTHbIX 3HAUCHUN BEJIMYUH K OTHOCHUTCJIbHBIM,

3aMeHa peasbHOro 00BEKTa WK Mpolecca ero HH(HOPMaLMOHHONW MOJIEIBIO

3aMCHa 06’b€KTa HJIN Mponecca €ro TOYHbIM MPCACTABJICHUCM.

10. AHanuTH4eckoe MOJEINPOBAHUE IIUPOKO MPUMEHSETCS IPU MOJESIUPOBAHUU CUCTEM M IIPO-
1eccoB. [l u3ydeHus KakuxX CUCTEM MCIOJIb3YeTCsl aHATUTHYECKOEe MOJIETUpOBaHHE?

CPAaBHUTEJIBHO MPOCTHIX CU-CTEM

JTHOOBIX CHCTEM

CJIOKHBIX CUCTEM

OYEHb CJIOKHBIX CUCTEM.

11. ITpu aHaTUTHYECKOM MOJICITUPOBAHUH NPEIMPUATHN MOJCIIH MPEICTABISIOTCS B Buae nudde-
peHuuanbHbIX ypaBHeHu#. Kak npencrasnsercs popmyna Ditnepa?

y=y0 +h*f(x1,yi1)

yi+1=yi +h*{(xi, yi)

yit1=yi +h*{(xi,yi)

y=y0 +h*f(xi,y1)

12. IMuTaimoOHHOE MOJIEIMPOBAHUE IPUMEHSETCS 111 MOJIEIIMPOBAHMSI CIIOXKHBIX CUCTEM. B uem
3aKJIIOYACTCs TOYHOE ONPEICIICHNE MMUTALIMOHHBIX MOZEIIEH?

UMHTALMOHHBIE MOJETH UMUTHPYIOT pa30pOC OMBITHBIX JaHHBIX

MMUTALMOHHBIE MOJIEIN HMATUPYIOT YACICHHOE PEIIEHUE MOACIU

MMHUTALIMOHHBIE MOJEIN UMUTUPYIOT ITOBEACHUE PEAIBHBIX CJIOKHBIX CUCTEM U IIPOLECCOB

MMHTALMOHHBIE MOJETT UMUTHPYIOT MIOBEICHUE aJICKBAaHbIX OBEKTOB WJIM CHCTEM

13. OcHOBOM MaTeMaTH4Ye€CKOro MOJACIIMPOBAHUS ABJISIETCS MaTeMaTU4yecKas MoJeib. B yem cyTh

CornacosaHa Ha noprane Ne 44768 14



MPEICTaBICHUS 00BEKTa MOJACITUPOBAHUS MATEMAaTHUECKON MO/ICITHIO?

TOYHOE IPE/ICTABJICHUE PEAbHBIX 0OBEKTOB, MMPOLIECCOB UM CUCTEM, BhIpaXKEHHOE B (PU3HUECKHUX
TEPMUHAX U COXPAHSIONIECE CYIIECTBEHHbIE YePThl OPUTHHAJIA

NpUOIMKEHHOE MPEACTaBIEHNE PeallbHbIX MPOILIECCOB WM CHUCTEM, BBIPAXXEHHOE B (PU3MUECKHUX
TEPMUHAX U COXPAHSIONIEE CYIIECTBEHHbIE YePThl OPUTHHAJIA

NpUOTMKEHHOE MPEICTaBICHNE PEANbHBIX CHUCTEM U IPOIECCOB, COXPAHAIOIIEE CYIIECTBEHHBIE
YepThl OpUTHHAIA

TOYHOE TPEJCTABICHUE pealbHbIX 0OBEKTOB, MPOILECCOB UM CUCTEM, COXPAHSIOIIEE CYIIECTBEH-
HbIE YepPThl OPUTHHATIA.

14. Kaxxapiit 00beKT MOJCTUPOBaHUS 001aJaeT pa3IMYHbBIMU PU3HAKAMH, U COOTBETCTBEHHO MO-
JeNU TakXe JOJDKHBI OTOOpakaTh THU MPU3HAKU. UYTO O3HAYaeT COKpallleHHOEe O0O3HAaueHUE MOJENH
JICAP?

JMHENHAas, CTallhOHapHas, I€TEPMUHUPOBAHHAs, pACIIpECICHHAS

JUCKPETHAs, CTOXaCTUYECKasl, aHaJIUTUUECKasl, IETEPMUHUPOBAaHHAS

HEJIMHENHAas1, CTOXaCTHYECKasl, JUCKPETHAs, AHATUTHUYECKast

JMHEWHAsl, HECTAallMOHApHasl, Ie-TEPMUHUPOBAaHHAs, pacpeesICeHHas

15. B aHanmuTU4YECKOM MOAETUPOBAHUU HCIONB3YyIOTCA nuddepeHnnansabie ypaBHenus. Kak no-
OWTHCS TOTO, YTOOBI Pe3yNIbTaThl IO METOAYy Diiepa u merony Pynre-Kyrra 4-ro nmopsiaka Obuti ipuGm-
3UTEIBHO PaBHBIMU?

YMEHbIIas Iar HHTETPUPOBAHUS

YBEJIMYUBAS IIIaT HHTETPUPOBAHUS

yaBauBasi Iar UHTErPUPOBAHUS

yueTBepsis IIar HHTETPUPOBAHUSI.

16. CraTtuctruueckoe MOACIIUPOBAHUC UCIIOJB3YCTCA IPHU aHAJIN3C CJIOXHBIX CUCTCM, TAKHX, KaK
npeanpusatue. Kakoi (hakTop onpeaenser ucroiab30BaHuEe CTATUCTUIECKOW UMUTAIIMOHHON MOIETH?

CKOpOCTb Ipoiiecca

CIIy4JailHbIE BO3JICUCTBUSA

BBICOKas TpeOyemast TOUHOCTb

KOJIMYE€CTBO UMUTHPYEMBIX 3JIe-MEHTOB.

17. st CIOKHBIX CHCTEM THIIA apXUTEKTYP NPEANIPUATHS TPYAHO MO00paTh aJIeKBaTHOE MaTeMa-
TUYECKOE BbIpakeHHe. [109TOMy HCIIONB3yIOTCS YnCIIeHHBIe MeTobl. K KakuM MeToJaM OTHOCSATCS YuC-
JICHHBIC METO/IBI TI0 XapaKkTepy pe3yibrara’?

NpUOTKEHHBIM

TOYHBIM

yCpEeIHEHHBIM

AQHAJIOTUYHBIM.

18. HeiipoHHbIie CETH, MPEACTABISIOT YAOOHBI MaTeMaTHUYECKUNA HHCTPYMEHT ISl MOJEIUPOBA-
HUSI apXUTEKTyp npennpusatuil. Kakas u3 nepeurcieHHbIX HEHPOHHBIX CeTel CIIOCOOHAa MOAEIMPOBATH
CJIO’KHBIE CUCTEMBI?

nepcenTpoH

uHcrap ['poccbepra

cetb Tuna WTA

CEeTh MPSIMOTO PACIIPOCTPA-HEHHS C OOPaTHBIM OOYUYEHHUEM OITHOKH.

19. B mareMaTH4eCKOM MOJICIIMPOBAHMH OOBEKT B BHUJE APXUTEKTYPBI MPEIMPHIATHS MPEIACTaB-
nsieTcs Mozenbio. KakuM BHIOM MOJIETH MOXKHO TPEACTABUTH APXUTEKTYPY MPEAPHUITHS?

OpPUTHHAJ

1a0JI0H

KOITHSI
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MAakKxcrT.

20. Kaxoii ynucieHHbI METO/ JTy4llle BCETO MPUMEHUTD JJI MOICTMPOBAHUS MTOCIIEI0BATEIIbHOCTH
MCEBAOCITYYaUHBIX YUCEN C 3aIaHHBIMU BEPOSTHOCTHBIMHM XapaKTEPUCTUKAMU?

Meron Ditnepa

Mmetox Herotona

meron ['aycca

Metoa Monre-Kapiio.

14.1.2. Jx3amMeHallMOHHbIE BONPOCHI
. Illonsarue o Moaemnsax
. D — maTemaTndeckas cxema
. [louemy KcCONB3yIOT MOJENH
. F- maTemaTndeckas cxema
. CBoiicTBa Mojeei
. P- maTemaTndeckne cXeMbl
. Buaer mogeneit
. Mogenu B mpoCTpaHCTBE COCTOSIHUM
. AHAIUTUYECKOE MOJICTUPOBAHUE
10. HelipoceTeBoe MoIeIMpOBaHNE
11. I'padoBbie Monenu
12. ITonsiTHEe HElipoHa
13. HeueTkue moxenu
14. IMuTaIMOHHOE MOJICTTUPOBAHKE
15. [Ipo6aembl MOIETUPOBAHUS
16. Knaccuduxanuust Mozieneil no crernenu abcTparupoBaHust
17. IlonaTue cucTeMbl
18. MaremaTndeckas cxema
19. Cucremnslie cpeabl A1t MOACIUPOBAHUS
20. HaznaueHue MoJIeIMpOBaHUS
21. IloHsTHE O HEYETKOCTH

O 01N DN B W~

14.1.3. Tembl KOHTPOJILHBIX padoT
1. MonenupoBanue B YCIOBHUSAX HeompeaeneHHocTd. Hedetkne moxenu ( pasgen 5 Heuerkoe u
HENPOCETEBOE MOJEIUPOBAHUE)
2. HeiipocereBbie Mozenu (pa3aen 5 HeueTkoe u HelipoceTeBoe MOACIUPOBAHUE)
3. Aananutudeckue mozenu ( pazzaen 2 AJITOpUTMHU3ALMS CIOXKHBIX CUCTEM)
4. Umurtanmonnsie Mojenu (pasaen 3 UMutaumoHHOE MOJEIIUPOBAHUE CIOKHBIX CUCTEM)

14.1.4. Tembl OnIPOCOB HA 3AHATHSAX
[TonsiTue 0 MoaesIX
Knaccudukanus monenei
Buasl MaTemMaTHuE€CKOTO MOIETUPOBAHMS
HeueTtkne Monmenu ycreBaeMOCTH CTYICHTOB
HeueTtkoe MmoaenupoBaHue BIOKEHUS HHBECTUIINI
HeiipocereBas annpokcumanusi GyHKInn
AJTOPUTMBI MOJICTTMPOBAHUSI PHIHKOB MPOTPAMMHOT0 00eceueH st
Heiiponnsie cetn
NHCTpyMEHTHl UMUTALIMOHHOTO MOJIETUPOBAHUS CIIOKHBIX CUCTEM
HeueTkue MHOKECTBA
OYHKINU PUHAJICKHOCTH
Mopnenu HeYeTKOro BbIBOJIA
[ToHsiTHE O CIIOXKHBIX CHCTEMaX
MeTo/p1 aHaNM3a CIIOKHBIX CHCTEM
MMuTaLIMOHHBIE MOJIENH CIIOKHBIX IKOHOMUYECKUX CUCTEM
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14.1.5. Tems1 pedepaToB

1.CuctemMHas TuHaMUKa B UMUTAIIMOHHOM MojieupoBanuu ( paznen 3 UMuTarmoHHOE MOACIHUPO-
BAaHHE CJIOKHBIX CUCTEM)

2.MynbTHareHTHBIE MHTEIIEKTyaJIbHBIC MoJienu (pa3aen 4 MoneaupoBaHue MPOIIECCOB U CUCTEM
Pa3IMYHBIX IPEIMETHBIX 00TIacTeil)

3. Heuetkue moxenu npennpustuii (pa3aen 5 Heuetkoe u HelipoceTeBoe MOACITUPOBAHUE)

4. TlakeTsl MPUKIAIHBIX MPOTPAMM UMHTAIIMOHHOTO MojenupoBaHus ( paznen 3 MMutanuoHHOE
MOJICITUPOBAHUE CIOKHBIX CUCTEM)

5. UmutanonHsle Mozenu norpedurenei ( pasgen 3 MuTanMoHHOE MOJEIUPOBAHHUE CIOKHBIX
CHUCTEM)

6. MeTo/ibl 5KOHOMUKO-MaTEMaTHYECKOro MoAeIupoBanus. (pa3aen 4 MoaenupoBaHue MpoIeccoB
Y CHUCTEM Pa3IUYHBIX MPEIMETHBIX 00JIacTei)

14.1.6. Bonipocbl Ha caMONOATOTOBKY

1.CucteMHasi AMHAMHUKA B UMUTAIIMOHHOM MoJieupoBaHuH ( pa3zaen 3 MIMuTalioHHOE MOAEIHPO-
BaHUE CJIOKHBIX CHCTEM)

2.MynbTHareHTHbIE HHTEJUIEKTYyalbHble MoJenH (pazaen 4 MojenupoBaHue MPOLECCOB U CUCTEM
pa3IMYHBIX IPEIMETHBIX 00JIacTei)

3. Heuetkue monenu npennpustuii (paznen 5 HeueTkoe u HelipoceTeBOe MOJICIUPOBAHKE)

4. ITakeTbl NPUKIAJAHBIX MPOrPAMM MMHUTALMOHHOTO MozenupoBanus ( pasaen 3 MmuranuoHHOE
MOJICTUPOBAHUE CIIOKHBIX CUCTEM )

5. Umutanmonnsie monenu notpeduteneit ( pasaen 3 VMIMuTanmoHHOE MOJCIMPOBAHUE CIIOXKHBIX
CUCTEM)

6. MeToibl 5KOHOMHKO-MaTeMaTHueCKOro MojienupoBanusl. (pasznen 4 MozaenrpoBaHue MPOLIECCOB

U CUCTEM Pa3JInYHbIX IPEAMETHBIX 001acTeil)

14.1.7. Bonpocsl /1Jisl IOATOTOBKH K MPAKTHYECKUM 3aHATHAM, CEMHHAPaAM
HccnenoBanue mpeMETHON 00IacTH MOICITMPOBAHUS
MaremaTtudeckue MO Ha OCHOBE OOBIKHOBEHHBIX AuddepeHnnanbabix ypapHeruii (OY)

[Taker AnyLogic At MOAEIMPOBAHUS CIOKHBIX CHCTEM
Mertononorus CTpyKTypHOTO CUHTE3a MOJEIIEH
[Taker SIMULINK u Bu3yanbHOE MOZEIMPOBAHHE

14.1.8. Tembl 1a00paToOpHBIX padoT
JlaGopatopnas pabota 1. Monenn 3KOHOMHYECKUX TIporieccoB B MatLab;
JlaGoparopHas padota 2. [layruHooOpa3Hast MoJieNlb (PUPMBI;
JlabGopatopnas pabota 3. HeueTkoe MoaennpoBaHie HHBECTUIINM;
JlaGoparopHas pabota 4. Mozenb pactpocTpaHeHHsI HHHOBAIHIA;
JlaGopatopnas pabota 5. Monens nyononuu Ha peiake UKT;
JlaGoparopHast pabota 6. HeiipoceTeBble annmpoKCUMHUPYIOLIIE MOJIENN/

14.2. TpeGoBaHusi K OLIEHOYHBIM MATEPHAJIAM [JIS JIUL C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS M HHBAJIH/0B
Jns man ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSl M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TEJIbHBIE OLIEHOYHbIE MaTepHaJIbl, IEpeUeHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHWBAHUS ISl JIUL C OTPAHUYEHHBIMH BO3MOXHOCTAMU
310POBbsl U UHBAIUIOB

Kareropuu Bupl 1OOTHUTENBHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLICHKHU
o0yJaronuxcs MaTepuaoB pe3yabTaToOB 00yUEHUS

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOJIbHBIE Pa0OTHI

C napyumeHusMu
ciryxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyInecTBeHHO yCTHas IpOBEpKa
3peHus ONpoC IO TEPMHUHAM (MHIUBUYaJIbHO)
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C HapymieHusiMu
OIOPHO-
JIBUTATEIBHOTO
anmapara

Pemenne MTUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI)I, IIMCHbMCHHBIC
CaMOCTOSTENIEHBIE Pa0OTHI, BOIIPOCHI K
3a4eTy

HpeI/IMYHICCTBeHHO JUCTaHIITMOHHBIMUA
MCTOAaMM

C orpaHUYEHUSMH I10
00LIEMETUIIMHCKUM
MMOKA3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pa0OTHI, YCTHBIC OTBETHI

[IpenmyniecTBEHHO IPOBEPKa
METOJIaMU UCXOS U3 COCTOSTHUSI
o0yyJaromierocst Ha MOMEHT ITPOBEPKHU

14.3. MeTtonnyecKkue peKOMeHIAIMH MO OLEHOYHBIM MaTepHaIaM JUIsl JUI ¢ OTPAHHYEHHBIMHA
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns mui ¢ orpaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI U MHBAIMIOB TPEIyCMAaTPUBACTCS JO-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OIICHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeyaTHO! (hopMe ¢ YBEIMUYEHHBIM IPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJ/IOM YTEHUS ACCHCTCHTOM 3a/IaHUS BCITYX;

- NPEOCTaBJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIMYUBACTCS BpeMsl Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /711 TakuX 00y4arommxcs MpeayCcMaTpUBAETCs OCTYTI -
Hast popMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- NMMCbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHNUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHUE OTBETOB YCTHO.

[Ipouienypa oneHUBaHUS PE3YIBTATOB OOYYEHUS JIMII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10PO-
Bbsl M1 MHBAIMJIOB IO JMCUHUIUIMHE TPEIyCMaTpUBAET MpeAocTaBiIeHne nHpopManuu B Gopmax, aaarnTH-
POBaHHBIX K OTPAaHHYCHUSAM HX 3[JOPOBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 M1 ¢ HApYIIEHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETUUECHHBIM HIPHUPTOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie"yaTHOU hopme.

JL1s1 1ML ¢ HAPYIIEHUSIMHM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /IS JIUT] C OTPAHMYCHHBIMHA BO3MOXXHOCTSIMH 3/I0OPOBbS 1 MHBAJTUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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