MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noaroroBku/cnenuajabHocTh: 12.04.04 Buorexnuueckue CHCTEMbI H TEXHOJIOTHU

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: Pa}II/IOZ)JIeKTpOHI/lKa B OMOTEXHHYECKHX U MEAUIHUHCKHUX
anmapartrax u cucremax

YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTrparypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
MATEMATHUYECKOE MOJAEJINPOBAHUE BUOJIOIT'NMYECKUX

NPOLECCOB U CUCTEM

bJaok:

Baok 1 «/Iucuuniaunsl (MoxyJim)»

Yactb 00pa3oBaTebHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

2 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

2 cemecTp - 32 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

KoncyabTanuu

2 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

2 cemecTp - 129,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYAS:
JlomaiHee 3a1aHue
Otuer

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

2 cemectp - 0,5 yaca;

Mocksa 2023
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1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
Leab ocBOeHHS] IMCHUILUIMHBI. IOJydyeHHE 0a30BOH MOATOTOBKM B OOJIACTM OCHOB TEOPHUHU
UCCJIEJIOBAaHUS CJIOKHBIX OMOMEIUIIMHCKUX CHCTEM U MPOIECCOB HA OCHOBE METOJIOB MaTeMaTU4eCcKOro

MOACIIUPOBAHUA

33[[3‘11/1 AUCHHUIIIMHBI

- I3YUCHHUEC OCHOBHBIX ME€TOAOB MAaTEMATHYCCKOI'0O MOJACIIUPOBAHNS, IPUMCHACMBIX IJId
HCCIIeIOBaHUM OHOJIOTHYECKUX IMPpOLECCOB U CUCTEM;
- 06peTeHHe YMCHUA MMIPOBOAUTE UCCIIENO0OBAHNA U OIITUMHU3AIIUIO OMOTEXHUYECKUX CHCTEM Ha
OCHOBC MCTOJ0OB MAaTEMAaTUYCCKOI'O MOACIIMPOBAHUS.

dopmupyembie y 00yJaronierocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIeTeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

TIK-1 Croco6HOCTE
IPOBOIMTDH UCCIICIOBAHHS B
00J1aCTH CO3IaHus
OMOTEXHUYECKUX CHCTEM

N-1nk-1 AHanu3upyer
COCTOSIHUE
HAYYHOTEXHUYCCKHX 3a/la4 Ha
OCHOBE M3YYCHUS TEXHHUYECKOU
JTUTEPATyPBI B 00JIACTH
OMOTEXHHUYECKUX CHCTEM

3HaThb.
- AHAJIMTUYCCKHUE MOJCIIN OHOJIOTUYECKUX
IMpoueCCoOB U CUCTCM.

YMETh:
- aHAJIM3UPOBATH COCTOSTHUE HAYYHO-
TEXHUUYECKUX 3a7a4 B o01acTu
MOJICIIUPOBAHUS OMOIOTHYECKUX
MIPOLIECCOB U OMOTEXHUUECKUX CHCTEM.

ITK-1 CrnocobHOCTE
MPOBOJIUTH UCCIICAOBAHUS B
001acTH co3maHus
OMOTEXHUYECKUX CUCTEM

N/1-2nk-1 Beimoauser
MaTeMaTU4YECKOe
MOJICJTUPOBAHHUE MPOIIECCOB U
00BEKTOB OMOTEXHUIECKUX
CHCTEM

3HaThb.
- OCHOBHBIC BUbI U CBOMCTBA MO,I[GJ'IGI71
OMOJOTHYSCKUX IMpOLCCCOB U CUCTEM.

YMETB:
- IPOBOAUTH MOJEIUPOBAHUE CIIy4aHBIX

cOOBITHH (BETMYUH) U CITy4alHbIX
IIPOLIECCOB.

ITK-1 CrocobHOCTE
MIPOBOJIMTH UCCIICIOBAHUS B
00J1acTH CO3/IaHMSs
OMOTEXHUYECKUX CHUCTEM

NJI-3nk-1 Pa3pabatbiBaet
ITOPUTMBI U TIPOBOIHT
WCCJICIOBAHMS IS CO3/TaHUS
OMOTEXHUYCCKUX CHCTEM

3HaTh.

- AJITOPUTMHUYCCKHUE MOJECIIN ITPOUECCCOB U
CUCTEM, IMMOPOKAAOIITNX 6I/IOM€I[I/IHI/IHCKI/IG
CHUTHAJIBI.

YMETh:

- IPOBOJUTH UCCIIET0BaHUS
OMOJIOTNYECKUX MPOLIECCOB U CUCTEM
IIyTeM IIOCTPOEHUS M aHAJIN3a MOJEIeH.

PIIK-1 CriocoGeH pemiath
3aa4u IUPPOBU3ALINU B
cBoel mpodeccuoHaTbHON
obnactu

NJI-1pmk-1 3HaeT cpencTra
IPOTPaAaMMHOTO
MOJICITUPOBAHHS U
anmapaTHOTO MaKeTUPOBAHHUS
001acTH CBOEH
npodeccuoHaNBHOMI
JEATETLHOCTH

3HaThb.
- OCHOBHBIC CPEACTBA IPOTPaMMHOI0
MOACIINPOBAHUS.

PIIK-1 CnocobeH pemiatb
3a1auu nudpoBU3aIuu B
cBOei npodeccruoHaIbHON

NJ1-2pnk-1 BnageeT HaBpIKaMu
MIPOTPAMMHOI0
MOJIEJIMPOBAHUSI, AlIIIAPATHOIO

YMETB:
- UIMETb HaBBIKU IIPOrPaMMHOTO

MOJICTUPOBAHUS OMOJIOTHYECKUX




Koa u HaumeHoBaHue

Koa u HaumeHoBaHMe

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA
obnactu MaKCTHUPOBAHUA U

HKCIEPUMEHTAIBHBIX PadOT B
obnactu cBoeit
npodecCHOHATBLHOM
JeSITeIIbHOCTH

IIpoHeCcCOB U CUCTEM.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciumimHa OTHOCUTCS K OCHOBHOW TpOQ)eCCHOHATIBHOW 00pa3oBaTeNbHOW MpOorpaMMme
PannosnekTpoHrka B OMOTEXHMYECKMX M MEIMIMHCKUX armapatax u cucremax (mamee — OIIOID),
HanpapieHus: moaroroBku 12.04.04 BUOTEeXHUYECKUE CHCTEMbl M TEXHOJIOTHUH, YPOBEHb OOpPa30BaHUS:
BbICIIIEE O0Pa30BaHUE - MATUCTPATYpA.

Tpe60BaHI/I$[ K BXOIHBIM 3HAHUAM U YMCHUAM:
- 3HaTh 0COOEHHOCTH OHOJIOTHYECKOTO 00BEKTA KaK 00BEKTa I/ICCJ'IeIIOBaHI/Iﬁ

- 3HaThb TCXHUYCCKHUEC MCTOAbI JTHAIrHOCTUYCCKUX I/ICCJIGILOBaHI/Iﬁ M JICUeOHBIX BO3I[€ﬁCTBI/II71
- 3HAaTb OCHOBLI TCOPHUH HCHCﬁ 1 CUT'HAJIOB
- YMCTb pC€llaThb 3aJa4u aHajin3a U paCCYUTLIBATD XapPaAKTCPUCTHUKHU 6I/IOMCIII/IIII/IHCKI/IX CUTHAJIOB U

QJICKTPHUUCCKUX Leneu

- YMETb pa3padaTbiBaTh AJITOPUTMBI
- yMeTh pa3pabaTbiBaTh, OTJIAXKUBATH U TECTUPOBATH TPOTPAMMBI

PesynbTarel 00yueHus, MOTyICHHBIE TIPU OCBOSHUH JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyI0eMKOCTh JUCHUIUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
R KIIP | I'K | UKKII | TK p /KOHTPOTS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Kiaccudukanms 28 2 2 - 6 - - - - - 20 - Ilodz0mogKa K ayoumopHsim 3auamusam:
Mojenen [MpopaboTka nekuuu
1.1 Knaccudukarus 28 2 - 6 - - - - - 20 - Iloozomoeka domauine2o 3adanus: JloMmaniiee
Moenen 3aj[aHU€e BBIAAETCS CTYICHTaM 110 H3y4YEeHHOMY B
paszaene "Knaccudukanus moaencii"
Marepuany. [IpoBepka JOMAIITHETO 3aJaHHs
MPOBOJUTCS TI0 MPECTABICHHBIM THChMEHHBIM
pabotam.
Ilo0z0mogKa K HpAKMUYeCKUM 3AHAMUIM:
W3yyenue marepuaa mno pasaeny
"Knaccugukamms Momeneii", HOAroToBKa K
BBITIOJTHEHHIO 33/IaHUN HA MPAKTUYECKUX
3aHATUAX
Camocmosamenvnoe usyuenue
meopemuyuecko20 mamepuana: 1zydenue
JIOTIOJTHUTEIHHOTO MaTepraia 1o pa3aeny
"Knaccudukanus moaenei"
H3yuenue mamepuanos iumepamypnolx
UCHOYHUKOB:
[4], 53-72
2 AHaTUTHYCCKHE 30 4 - 6 - - - - - 20 - Ilo020moeKka K npaKmu4ecKum 3aHAMUAM:
MOJIeIH W3yyenue marepuaa mno pasaeny
2.1 AHanmutuuyeckue 30 4 - 6 - - - - - 20 - "AHanuruyeckue Mojienu", IoJroToBKa K
MOJIeH BBIMTOJTHEHHIO 33/IaHUN HA MPAKTUYECKUX

3aHATUAX

Ioozomoeka k ayoumopHvim 3anamuam:
[IpopaboTka nexiuit

H3yuenue mamepuanos numepamypnsix
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UCMIOYHUKOB:
[3], 11-31

AnroputMHuyecKue
MOJEIN

30

20

3.1

AHFOpI/ITMI/I‘IeCKI/Ie
MOJCIIN

30

20

IToozomoeka Kk ayoumopuvim 3auamusam:
[IpopaboTka JIeKIHi

IloozomoeKka K npakmuueckum 3anamusam:
Wzydenne maTepuana 1mo pa3ueiy

" ATTOPUTMUYECKHE MOZIEIH'", TIOATOTOBKA K
BEITTOJTHEHHIO 3aJaHIH Ha MTPAKTHYECKIX
3aHATHAX

Iloozomoska pacuemmuvix 3a0aHuii:
BrImoTHEHHE PacYeTHOTO 3aJaHUs 10
ITOPUTMUYECKOMY MOJICTUPOBAHUIO
6I/IOMCJII/IHI/IHCKI/IX CUT'HAJIOB. CTy[[eHTaM
HE00XOIUMO TTOBTOPUTH TCOPCTUUCCKUI
Marepuall, pa3odparh NpUMephI PEIICHHs
AHAJIOTUYHbIX 3a/:[aH1/1171, HpOBeCTI/I paC'-IeTI)I 110
BapHWaHTY 3aJaHUS U CHACTATH BEIBOBI.
H3yuenue mamepuanoe 1umepamypHsix
UCMOUHUKOB:

[1], 43-55

Mmuranuonnoe
MOJICITHPOBaHUE

34

22

4.1

Mmuranuonnoe
MOJIETTUPOBAHUE

34

22

Tloozomosxka K ayoumopHvim 3auamuam:
[IpopaboTka IeKIm

Iloozomoska K npaKkmuyueckum 3auamusim:
N3yueHnue marepuana no pasaeny
"MIMHUTaITMOHHOE MOJIEIUPOBaHKE", TIOATOTOBKA
K MPaKTUYECKUM 3aHSITUSIM

Iloozomoeka pacuemmubvix 3a0anui:
OcymiecTBUTh MOUCK U 0030p HH(MOPMAIUH O
3aJaHHOW UMUTAIMOHHOU Moenu. OGhopMUThH B
MMUCBMEHHOM BHUJIE ¥ TIOATOTOBHTH KPAaTKOE
CcOOOIIEHHE.

H3yuenue mamepuanos 1umepamypHslx
UCHLOUHUKOB:

[2], 74-85

MonaenupoBaHue
CITyJaiHBIX COOBITHI U
IIPOIIECCOB

22

14

5.1

MoaenupoBanue
CITyJaiHBIX COOBITHI U

22

14

Ilo020mo6Ka K npaKmuueckum 3auamuam:
M3yuenne marepuana o pasueny
"MonennpoBaHue CIrydaifHBIX COOBITHI U
IIPOIIECCOB", TIOATOTOBKA K BBITIOIHCHHIO
3a}IaHHﬁ Ha MPaKTUYCCKUX 3aHATHUAX

6




Iloozomoska K KOHmMPOLHOU pabome:

TIPOLIECCOB
N3yueHne matepuasnoB 1O pa3aeny
"MopenupoBaHue Cily4aiiHbIX COOBITHIT 1
MIPOIIecCOB" M MOATOTOBKA K KOHTPOJIHHBIM
paboram
Iloozomogka K ayounmopHbvim 3aHAMUAM:
[IpopaboTka IeKITiiz
H3yuenue mamepuanos numepamypHslx
UCHOYHUKOG:
[1], 67-87
DKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 16 - 32 0.5 96 335
Hroro 3a cemecTp 180.0 16 - 32 2 - 0.5 129.5

IIpumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpymnmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padota; TK — Texymumii KoHTposb; [TA — npomexxyrouHas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Knaccugpuxayus mooeneii

1.1. Knaccuduxanus Mozenei
Onpenenenne u cBoiictBa Mojaenu. Kiaccudukammss mozpeneid. OOnactu NpuUMEHEHHS
MaTeMaTHUYECKUX MOJIENIEH.

2. Ananumuyeckue mMooeau

2.1. AHanmuTu4ecKue MOIEIn

Monenu OHOJIOTHYECKHX CHCTEM, OIHUCHIBAEMbIC OOBIKHOBCHHBIMHU UM depeHIATEHBIME
YpaBHEHUSAMH MIEPBOTO Mopsijika. Moieiab HEOrpaHUYEHHOT0 POCTa MONysiuuil (Teopust ManbTyca).
Mopnens orpaHndeHHOro pocra nomnyisauuu (ypasHenue depxronbera). JJUCKpETHOE JIOTHCTUYECKOE
ypaBHeHue (otoOpakenune Deiirenbayma). Mojenb pocTa MOMYJISIWA C HIKHEH KPUTHYECKOU
TPaHULIE  YHCIEHHOCTH. Monenu  OMOJOTMYECKHX CHCTEM, OIMCHIBAEMBbIC CHUCTEMOU
OOBIKHOBEHHBIX U depeHINaNbHBIX ypaBHEHUI MepBOro mopsaka. Mojenu B3auMOJeHCTBUS
IBYX Tonyssinumid. MojenupoBaHue ¢ MOMOIIBI0 U GEpeHINaTbHBIX YPaBHEHHH B YaCTHBIX
MPOU3BOJIHBIX. AKTHBHBIE KHHETHYECKHE Cpelbl B IKUBBIX CHCTEMax: OucTaOuiIbHasi,
aBTOKoJIeOaTenbHbIe U BO30yauMble cpeasl. Moaens @utnXpio-Harymo. MexanusmeHnHass MOJCIb
CBEPTHIBAHUS KPOBH..

3. Aneopummuyeckue mooenu

3.1. AnroputMu4YecKue MOJEIN

O06o0meHHass MOJeNb JTUHEHHOW CHUCTEMBI. ABTOPErPECCHOHHOE MOJEIHpOBaHUE. MeToabl
ompeneneHuss napamerpoB AP-mozmenu, onpeneneHHE ONTUMAIbHOTO —TMOPSJIKA  MOJEINH.
[Tpumenenue AP-monenu st 00paboTku OmocurHanoB. MojenrpoBaHUE TOYEUHBIX IPOLECCOB:
MOJZIeJIb TEHEPAllMM CUTHAJa JJIEKTPOMHOrpaMMbl. MoJEIMpoBaHUE C IOMOIIBIO KJIETOYHBIX
aBTOMAaToB. MojenupoBaHUe JUCCUMATUBHBIX CUCTEM B 3Kojoruu u Ouonoruu. Urpa «Kuzub».
Monens Bunepa-Po3en6mtora..

4. Umumayuonnoe mooeauposanue

4.1. IMUTallnOHHOE MOJICTUPOBAHHE

Cneuuduka HUMHUTAIMOHHOTO MOJEIUPOBAaHUS OHOJOTMYECKUX TIPOIECCOB M  CHCTEM.
Crienmanu3upoBaHHbIe SI3IKM  MMUTALlMOHHOTO MoAenupoBaHusa. Ilpumepbl mocTpoeHuss u
UCCIIEIOBAaHHS IMUTAIIHOHHBIX MOJIEJIC B METUKO-OMOJIOTHUECKUX HccienoBanmsx. [Iporpammuas
cpena Biopack Student Lab. Cumynaroper NEST, NEURON, mnporpamMma B3auMoAeWCTBUS
MUSIC, npoexktst MOOSE, Human Brain, Genesis, monens mo3ra E. MbxkukeBuua, Korautom.

5. Mooenuposanue cry4auinbvix coObimuil u npoueccos

5.1. MoaenupoBaHue CIydaiiHbIX COOBITHI M MPOIIECCOB

CnyyaiiHple BeIMYMHBI Kak OOBEKT MojaenupoBaHus. llomydeHue ciny4daiHbIX BeIMYHH
IIOCPEJICTBOM ~ I€HEepaToOpoB  ciaydaWHbIX 4yucesl. [lceBmociaydaiiHas — IOCIENOBATENbHOCTD
HE3aBUCHMBIX YHCEJ C PAaBHOMEPHBIM 3aKOHOM pacrpenesieHus (06a3oBas MOCIEI0BaTEIbHOCTD).
MO)IeJ'II/IPOBaHI/Ie JUCKPETHBIX CJ'Iy‘IaI\/'IHI)IX BCJIMYUMH C 3aJaHHBIMHW 3aKOHaMH pPaCHpCACICHUAA.
MonenupoBaHue cilydaiiHbIX IOMEX Pa3JIMYHOIO TUIIA..



3.3. TeMbl NIpaKTHYECKUX 3aHATHH

. MoniennpoBaHue MmyacCOHOBCKOTO OTOKA;

. MogenupoBanue DMI -curnanos;

. MonenupoBaHue ¢ nomoisio auddepeHnnanbHbIX ypaBHeHHH 1-To nopsaka;

. MoienrpoBaHue ¢ MOMOIIBIO0 CUCTEM IBYX AU (epeHIMATBHBIX YpaBHEHUH 1-T0 opsiaka;
. UMniynbCHBIN CTy4ailHbIN TIPOIIECC;

. MogenupoBanue 231 -curnasios;

. Urpa "XXuzup" u "Ku3HENo100HBIC" CPEIbI;

. Mogenb Bunepa-Pozen6iiora;

. MaTemaTtuueckoe MOJEIUPOBAHUE HEHPOJMHAMHUECKUX CHCTEM;

10. Anroputm GopMUpPOBaHUS CITy4allHON BETMYMHBI C KOHEYHBIM YHCIIOM BO3MOYKHBIX
3HAYEHUH U 3a/1aHHOM BEPOSITHOCTHIO;

11. Anroput™m GopMUpOBaHUS CIIy9allHON BEIMYMHBI CO CTYIEHYATHIMU TUIOTHOCTSMU
BEPOSATHOCTH;

12. MexaHu3MeHHasi MOJIeNb CBEPThIBAHUSI KPOBU;

13. Anroputmsl (OpMUPOBAHUS CIYUYAHHBIX MPOLIECCOB C 33IaHHOIN (PYHKIIMEH KOPpEesaIy;
14. Monens @utiXpro-Harymo;

15. Ananuz D31'-curHanoB ¢ MOMOIIBIO aBTOPEIPECUOHHON MOIEIIH.

O 00 1 N DN B W —

3.4. Tembl 12a60paTOPHBIX padoT
HE MPEyCMOTPEHO

3.5 KoncyabTanuu

Ipynnoevie koncyromauuu no paszoeaam oucyuniunsl (1°K)

Koncynpranus nepes sxk3ameHoM 1o pasaeny "Knaccubukanus moaeneit”

Koncynpramus nepea s5k3aMeHOM 10 pa3jieny "AHaTuTHYeCKue MOoJenn"

KoHcynpTranus nepes 9K3aMEHOM 110 pasfeny "AJIropuTMUYECKUE MOJENN"
Koncynpramnus nepena sx3aMeHoM 1o pazjaeny "Mmuranmonnoe moaenupoBanue"
Koncynpramus nepea sk3aMeHoOM Mo paszzaeny "MoaenupoBaHue CIydalHBIX COOBITUN H
nporeccoB”

agrwdE

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa HEe MPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHupOBaHHBIE PE3YIbTAThl 00YUEHUS 110

Howmep paznena

O11eHOYHOE CPEACTBO

Kopbt JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
JUCLUIUINHE
WHMKATOPOB | COOTBETCTBHH ¢ 11.3.1)
(B COOTBETCTBUH C pa3aeioM 1)
1]2]3]4]5
3HaTth:
AHAJTMTUYECKHE MOJICJIN OMOJIOTUYECKUX MPOIECCOB Otuer/3amuTa NPaKTHUECKUX 3aJaHUN TIO
cHCTEM N-1nk-1 + AHAJTMTUYECKUM MOJIEJIAM OMOJIOTHYECKUX
MPOIIECCOB U CUCTEM
OCHOBHBIE BU/IbI U CBOICTBA MO/JIeJIel OMOJIOTHYECKUX V-2t + Jomainnee 3ananne/THauBUyaabHOE 3a/1aHUE 110
MIPOIIECCOB M CUCTEM ] KJacCU()UKAUU MOJIETIeH
AJITOPUTMUYECKHE MOJEIIH MPOLIECCOB U CUCTEM, Otuer/3ammuTa NpaKTHUECKUX 3aJaHUN IO
MOPOYKAAIONINX OMOMETUITTHCKHE CUTHAIIBI W/1-3nk-1 + ATOPUTMUYECKAM MOJIEIISIM OMOJTOTHIECKUX
IIPOILIECCOB U CUCTEM
OCHOBHBIE CPEJICTBA IPOrPAMMHOI0 MOJIETIMPOBAHHUS VI-1pmca + Otuer/3ammuTa NpaKTHUECKUX 3aJaHUN IO
co3ganuio AP-moznenu 991'-curnanos
Ymern:
aHAJTM3UPOBATh COCTOSIHHE HAYYHO-TEXHUYECKHX 3a/1a4 Jomamnee 3ananne/ THaMBUIyaapHOE 33/1aHUE TI0
B 00J1aCTH MO/IeMpOBaHus buonorudeckux mpoueccoB | MA-1nk-1 + KJaccu(uKaluu Mojaesnen
1 OMOTEXHUYECKUX CHCTEM
MPOBOJIUTH MOJIEIUPOBAHUE CIYYalHBIX COOBITUI V-2 + | Aomarsee 3aganue/VIHauBHUyanbHOE 3a/1aHKe 11O
(BeTMYMH) M CIIyYaHBIX MTPOIECCOB ) MMHUTAIMOHHOMY MOJICJTHPOBAHUIO
MIPOBOJIUTH UCCIIE0BAHUS OMOJIOTMUECKUX MTPOIIECCOB V-3 + Otuer/3amuTa NpaKTHUECKUX 3aJaHUN IO
Y CHCTEM IyTEM MTOCTPOCHMSI U aHAJINM3a MOJiesel ] co3ganuio AP-moznenu 991'-curnanos
MMETh HAaBBIKH IPOrPaMMHOTO MO/IEIMPOBAHUS VIJT-2pmca + Otuer/3amuTa NpaKTHUECKUX 3aJaHUN IO
OMOJIOTMUECKHUX MPOIIECCOB U CUCTEM coznannto AP-monenu D91 -curnanos
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

Dopma peanuzanuu: BeironHeHne 3a1aHust
1. 3amuTa MPaKTUYECKUX 3aIaHUI TI0 aITOPUTMUYECKUM MOJIEIISIM OMOJIOTHYECKUX MTPOIIECCOB
u cucteM (Otyer)
2. UnpuBuayanbHOE 3a7jaHue TI0 UMUTAIIMIOHHOMY MoJieupoBanuto (loMaiHnee 3a1anue)

Dopma peanuzanuu: 3anmra 3a1aHus
1. 3ammMTa npakTHYECKUX 3aJaHUii IO AHATTUTHYECKUM MOJIEIISIM OMOJIOTUYECKHUX MPOLIECCOB U
cucteM (Otuer)
2. 3amuTa NpakTUYECKUX 3a1aHuii o co3ganuio AP-monenu 991 -curnanos (OTuer)

dopma peanuzanuu: [TuceMenHas padota
1. MaguBuayaibHOE 3aaHue 0 Kitaccudukanmu moaenei ([Jlomanraee 3aganue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE

Orzamen (Cemecmp Ne2)
Ouenka 3a 2 cemecTp ompenensieTcss B cooTBeTcTBUM ¢ [lonokeHnem o OauibHO-PEUTHHTOBOM
cucteMe mansa cryneHtoB HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM M 3K3aMEHAMOHHOU
COCTABJISIONINX. B mpuiokeHue K JUIIOMY BEIHOCUTCS OLICHKA 33 2 CEMECTD.

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 2 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE NPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Panraiisu, P. M. Ananu3 OuoMeMIIMHCKUX CUTHANIOB. [IpakTuueckuii moaxo : yueOHoe
noco6wue st By30B 1o Harnpasienuto 200400(653900) "buomenunnHckast TEXHUKA'" 110
cnenpansHOCcTsIM 200401 (190500) "bruoTexHudeckue U MeACIIMHCKUE aIllapaThl U CUCTEMBbI",
200402 (190600) "NnxeHepHOE 1710 B MEAUKO-OMOIOTUYECKOM MPaKTUKE" U HAIIPABICHUIO
200300 (553400) "buomeaunuHckas uHxeHepus" : nep. ¢ aurit. / P. M. Panraiisa . — M. :
®usmataut, 2010 . — 440 c. - ISBN 978-5-9221-0730-3 .;

2. ITopmaes C. B.- "KomnberoTepHoe MoaenupoBaHue GU3HIECKUX MPOIIECCOB B TTAKETE
MATLAB", (2-e u3n., ucnp.), UsnatensctBo: "Jlanp", Cankt-IletepOypr, 2011 - (736 c.)
https://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=650;

3. Pazymos, JI. A. JIunelinble npeoOpa3oBaHusl TUCKPETHBIX CUTHAIIOB : ydeOHOe mocolue 1o Kypey
"OCHOBBI TEOPUH U 00pAaOOTKH JUCKPETHBIX CUTHAJIOB" 1O HampasiieHUsIM "buorexHuueckue
cuctemsl u Texnonorun", "Paguorexuuka" / JI. A. Pazymos, Ham. uccnen. yu-t "MOU" . — M. :
N3n-Bo MDU, 2016 . — 48 c. - ISBN 978-5-7046-1652-8 .
http://elib.mpei.ru/elib/view.php?id=8166;
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. Bonpkenmreiin M. B.- "buogusuka", (4-e usn., crep.), M3narenscrso: "Jlanp", CaHkT-
4.B M. B.-"b ", (4 , , 1 "Jlanp", C

[TerepOypr, 2012 - (608 c.)

http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3898.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:

1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
4. Buneoxondepennuu (Maitna, Coepmxas, BK u ap);

5. Acrobat Reader;
6. GNU Octave.

5.3 UnTepHeT-pecypchl, BKJIOYasA NPogeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH(OPMAIUOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/
2. Hayunas sjekTpoHHasi 6udamorexa - https://elibrary.ru/
3. DaexTponnasi 6udmoreka MIU (3B MIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHaenue
HAHMEHOBaHHE
VYuebHbie ayauTOpun E-802/1, Yuebnas CTOJI, CTYJI, KA, BeIIaaKa JJIs OJICHIbI,
JUTSl IPOBEJICHUS naboparopust KOMITbIOTEPHAs CETh C BBIXOJOM B
JIEKIMOHHBIX 3aHITUHN U "DneKTpoAuHAMUKH" HNHTepHET, MyJIbTUMEIUMHBIN TPOEKTOD,

TEKYLICTO KOHTPOJIA

9KpaH, 10CKa MapKepHasi, KOMIbIOTEp
NEePCOHAJIbHBIN, KOHIUIIMOHEDP, BEPCTAK
UIEKTPOTEXHUYECKUH , CTECH]T
MH(OPMAIIMOHHBIN, CTEH]] Y4eOHBII

K-120, MamuHHBIH 3a1

cepBep, KOHIUITHOHED

MBI
VYuebHbIe ayAuTOpUN E-802/2, Yuebnas CTOJI, CTYJI, BEIIAJIKa JJIs1 OJCKIbI,
JUIS TPOBEJICHUS nabopaTopus KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
MIPAaKTHUYECKUX 3aHATHUH, Pannonsmepennii n WNHTepHeT, MyIbTUMEINHHBINA IPOEKTOP,
KP u KII MEIULIMHCKON 9KpaH, I0CKa MapKepHasi, KOMIIbIOTED
AIIEKTPOHUKHU MepCOHANbHbBIN, KOHTUIIMOHEDP, BEPCTAK

BHeKTPOTCXHI/I‘leCKI/Iﬁ , CTCHA y‘le6HHI>i

K-120, MamuHHEBIH 3a1

cepBep, KOHIUITHOHED

MBI
VYuebHbIe ayaAuTOpUN E-802/2, YueOnas CTOJI, CTYJI, BEIIAJIKa JIJIs1 O IbI,
JUIS IPOBEJICHUS nabopaTopus KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
MIPOMEKYTOUHON Pannonsmepennii n WNHTepHeT, MyIpTUMEINUHBINA IPOEKTOP,
aTTecTaluu MEIULIMHCKON 9KpaH, I0CKa MapKepHasi, KOMIIbIOTED
AIIEKTPOHUKHU MepCOHANbHBIN, KOHTUIIMOHED, BEPCTAK

Z—)HCKTpOTCXHI/I‘{eCKI/Iﬁ , CTCH/, y‘-Ie6HLIﬁ

E-802/1, Yuebnas
nabopatopus
"DNeKTpOAUHAMUKH"

CTOJ, CTYJI, KA, BEIIaaKa sl OAEXKIbI,
KOMIIBIOTEpPHAs CETh C BBIXO/IOM B
WNHTepHeT, MyIbpTUMEINIHBINA IPOEKTOP,
9KpaH, I0CKa MapKepHasi, KOMIbIOTED
MepCOHANbHbBIN, KOHTUIIMOHED, BEPCTAK
INEKTPOTEXHUYECKUH , CTEH]T
MH(OPMAIIMOHHBIN, CTEH]] Y4eOHBII
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K-120, MammHHEBIH 3471
HBI]

cepBep, KOHIUITUOHED

IMTomemenus misa
CaMOCTOSITCIBHOM
paboThl

HTB-302, YnTansHbIi 3a71
otaena 00CIyKUBaHUS
y4eOHOM JTUTEpaTypoi

CTYJI, CTOJI TUCbMEHHBIN, KOMIbIOTEPHAs
CeTh C BbIXOJ0M B MIHTEpHET, KOMIBIOTEP
MIePCOHAIbHBIN

HTB-201,
KomnbrorepHsbrit
YUTAIBHBIN 3aJ1

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
IMMChbMEHHBIN, BENIAJIKA OIS OJICKIbI,
KOMIIBIOTEPHAS CETh C BBIXOJIOM B
HNuTepHeT, KOMNBIOTEP MEPCOHATIBHBIM,
MIPUHTEP, KOHAULMOHED

IMTomemenus misa
KOHCYJIbTUPOBAHUS

E-817a, Kabuner
corpynHukoB kad. "OPT"

CTOJI, CTYJI, IIKad, BellaaKa s OJIeXKIbl,
KOMITBIOTEpHAs CETh C BBIXOJOM B
NuTepHer, KOMIBbIOTEP EPCOHATBHBIH,
MIPUHTED

E-817,
IIpenonaBarenbekas

CTOJI, CTYJ, Kad, mKad i JOKyMEHTOB,
BeIIaJIKa JTsl OJCKIbI, TyMOA,
KOMITBIOTEPHAS CETh C BBIXOJOM B
WuTepHer, 10cKa MpoOKOBasi, KOMITBIOTEP
IIEPCOHANIBHBIN, IPUHTED

ITomemenus s
XpaHEHUs
000opy0BaHuUA U
yueOHOT0 UHBEHTaPs

E-802/4, Cxinan
WHBEHTAps U
000py1I0BaHUS

CTeJIIaX, CTOJ, CTYJI, IKad, mKkad s
JIOKyMEHTOB, CEpPBEP

E-822, ApxuB

CTeJUIaX JIJISl XpaHEHUsI KHUT, BelIaaka s
OJICKIbI, XOJOANILHHUK, X035MCTBECHHBIN
WHBEHTaph
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MaremaTtudeckoe MOACIUPOBAHNUC OMOJIOTHYECKHX IMponcCCOB U CUCTCM

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3

KM-4
KM-5

WNunuBuayansHoe 3ajaHue 1o Kiaccupukanuu Mozenei (JJomaminee 3aganue)

3amyTa NpakTHYECKUX 3aJaHUH 110 aHATUTHYECKUM MOJEIISIM OMOJIOTHYECKUX IPOIIECCOB U
cucteM (Otuer)

3amuTa NPpakTUYECKUX 3alaHui 110 aITOPUTMUYECKUM MOJEINIAM OMOJIOTUYECKUX ITPOLIECCOB U
cucteM (Ot4er)

3amuTa NpakTUYECKUX 3a1aHuii o coznanuto AP-monenu 931 -curnanos (OTuer)
WNunuBrayabHOE 3aJaHUE TI0 UMUTALMOHHOMY MoJienupoBaHuto ([loMarinee 3a1anue)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Nunekc KM-1 | KM-2 | KM-3 | KM-4 | KM-5
Howmep Pa3gen auciuIninHbl KM:
pasjena Al et Henens 4 8 10 12 16
KM:
1 Knaccudukanus moaeneit
1.1 Knaccudukanus moaenei +
2 AHanuTHyecKkue MOAeIn
2.1 AHaIUTHYECKUE MOOEIIH +
3 AJTOPUTMUYECKUE MOJIEITH
3.1 ANTOPUTMUYECKHE MOJETN +
4 HMuTarimoHHOe MOACTUPOBaHUE
4.1 NMuTaninoHHOE MOJIETMPOBAHKE +
5 MonenrpoBaHue ciydyaitHbIX COOBITUN U
MPOIIECCOB
51 MonenrpoBaHue ciydyaitHbIX COOBITUN U +
' MIPOIIECCOB
Bec KM, %: 20 20 20 20 20
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