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METOAbI UMUTAIIMOHHOI'O MOJAEJIUMPOBAHUS

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.11.01.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemecrp - 4;

Yacos (Bcero) no yueoHomy
MJIAHY:

144 yaca

Jlekuuu

1 cemecTp - 16 yacoB;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

JlabopaTopHbie padoThI

1 cemectp - 32 yaca;

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

1 cemectp - 95,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
TecTrupoBanue
JlabopaTopnasi pa6ora

IIpomeskyTouHast aTTecTALUS:

3auyer ¢ OLEHKOM

1 cemectp - 0,3 yaca;
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1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Leab ocBoeHUs] TMCUMIJIMHBI. U3yYeHHE OCHOB U OOLIMX MPHUHIIUIIOB CO3/1aHUS UMUTAIIMOHHBIX
MOJIeTIe NJIsi CTaTHYECKHX W JUHAMHYECKHX OOBEKTOB YIPABICHHS M WX peaM3alld B CHUCTEMax
yIpaBICHUS TEIJIOIHEPTeTUYECKUMHU OOBEKTaMH; METOJO0B MAaTEeMaTHUYECKOro ONHCaHUs JTHUHEWHBIMH,
HEJIMHEHHBIMU M PEKYPPEHTHBIMH YPAaBHEHHUSMHM, a TAKXKe aHajIu3a U CHUHTE3a 3JIEMEHTOB U CHUCTEM
yIpaBIeHUS
3agauu AUCHUILIMHBI
- OCBOCHHE MPUHIIUIIOB MOCTPOCHHUS CTATHUECKUX M TUHAMUYECKHX UMUTAIIMOHHBIX MOJIENIeH
TEIUIOTEXHUYECKUX OOBEKTOB;
- U3y4YEeHHE OCHOBHBIX CBOMCTB OOBEKTOB YIPABIICHUS, OCBOEHHE METOJ0B MaTeMaTHUYECKOIO
OMUCAHUsl JUHAMUYECKUX CUCTEM, B TOM UMCJIE HEJIMHEHHBIX U TUCKPETHBIX CUCTEM;
- U3y4YCHHE OCHOBHBIX aJITOPUTMOB YIIPABJICHUS, B TOM YHCIIC — HEJTMHEHHBIX U JUCKPETHBIX,
OCBOCHHME OCHOBHBIX METOJIOB aHAJIN3a U CUHTE3a CUCTEM YIIPaBJICHUS;
- OBJIaJICHUE OCHOBaMH OOOCHOBAHUSI KOHKPETHBIX TEXHUUECKUX PEIICHU MTPH BHIOOpE
CTPYKTYPHI Y BUIOB UMUTAIIMOHHBIX MAaTEMaTHYECKUX MOJIeTIeH aBTOMAaTUYECKON CUCTEMBI YIIpaBICHUs,
aIropuTMa padoThl PEryJsITOpa U KPUTEPUS KauecTBa YIIPABICHUS.

CDOpMI/IpyeMLIe y 06yqafomeroc;1 KOMIICTCHIMHU U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Kox u HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIeTeHIIHH HHINKATOPA 0CTHKEHHSI
KOMIEeTeHIIHH

[TK-2 Criocoben W -2nk-2 [Ipumensier Mmetonpr | SHATE:
Y4aCTBOBAaTh B OPraHU3ALNN | AMUTAIIUOHHOTO - pCIICHUC U aHAJIA3 THHAMHUYCCKHX
pa3pabOTKH, BHEAPCHUS MOJICIIUPOBAHUS TS XapaKTEPUCTHK 3JIEMCHTAPHbBIX
conposoxaenust ACYTII, paspabotku ACYTII o6bekToB | AMHAMHICCKUX 3BCHRCE U MX COCTMHCHUH,
IO TIOBBIIIEHUIO Ka4eCTBa AUHAMHYCCKHX CUCTCM,
ACY TII 1 eé H1eMeHTOB - TEOPETUYECKHE U TTPAKTHICCKHE OCHOBBI

MMHTALMOHHOTO MOJEIIMPOBAHNUS
00BEKTOB M CUCTEM YIIPaBJICHHUS.

YMETB:
- OTIPENIENTh NOTPEOHOCTD B

MaTeMaTHYECKUX METOJ]aX pacyera u
aHaJIM3a ONTUMAJIbHOCTH PAOOTHI CUCTEM
pETyIMpPOBAHUS;

- OLICHUBATh KaueCTBO ONTUMH3AINN
CHCTEM PeryJIHpOBaHUS;

- TEXHUYECKU I'PaMOTHO IIPOBOIUTH
aHaJN3 Pe3yJIbTaTOB PacYeTOB
YCTOMYUBOCTH M JUHAMUKU OOBEKTOB
yIpaBIeHUS.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JuctunnuHa OTHOCHUTCA K OCHOBHOM TmpodeccrmoHanmbHON 00pa3oBaTelbHON TpOrpamMme
ABTOMaTH3UPOBAHHBIE CHCTEMBI YIIPaBICHUSI O0HEKTAMH TETIOBBIX U @TOMHBIX DJIEKTPHUECKHUX CTaHIIHA
(mamee — OIIOII), nanpaBnenus moarotoBku 13.04.01 TemiosHepreTnka W TEIMJIOTEXHUKA, YPOBEHBb
o0Opa3oBaHUs: BhICIIIEE 0Opa30BaHUE - MATUCTPATYpa.

Tpe60BaHI/I5[ K BXO/IHbBIM 3HAHUAM U YMCHUAM:




- 3HaTh JucimninHa 6a3upyeTcst Ha ypoBHe OakajaBpuara

Pe3ynbraTel 00yueHus, OTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHOHN pabOoTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

Pasnensr/TeMsl
JTUCIUTUTAHBL/ (D OPMBI
IIPOMEXKYTOUHOMI
aTTecTalluu

Ha paszen

Cemectp

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

KonrakTHas pabora

CP

Jlex

JIab

IIp

Koncynpranus

HKP

KIIP I'K HKKII

TK

A

Pabora B
ceMecTpe

ITonroroBska x
aTTecTalun
/KOHTPOJIb

CopneprkaHue caMOCTOSTENTFHON paboThl/
METOIUYECKHE YKa3aHHs

2

]

8 9 10

11

12

13

14

15

BgBenenue 3agaun
MOJIEIMPOBaHUA U
OITUMH3AllUU B
TCXHHUKC

o | Beero sacos

[op]

ENFN

10

11

BgBenenue 3agaun
MOJIEIMPOBaHUA U
OIITUMH3AIlUU B
TEXHHUKE

16

10

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.:

[5], 3-18

IIpeanoceuiku k
MePEeXoAy K YUCICHHBIM
METOIaM
MOJICIIUPOBAHHSA U
OITHUMU3AIMHA CUCTEM
yIpaBIeHUS

16

10

2.1

[Ipennoceinku k
Mepexo1y K YUCICHHBIM
METOoAaM
MOJIETUPOBAHUS U
ONTHUMU3AIUN CHCTEM
yHIpaBIeHUS

16

10

H3yuenue mamepuanos 1umepamypHsix
UCMOUYHUKO06.

[3], 26-67

Maremarnueckoe
OIMMCAaHHE YHCICHHBIX
HMHUTAIHOHHBIX
MOJEJIEH CUCTEM
yIpaBJeHUs

20

14

3.1

Martemaruueckoe
OIMMCAaHHE YHCICHHBIX
HMHUTAIHOHHBIX

20

14

H3yuenue mamepuanog 1umepamypHslix
UCHOUYHUKO6?

[4], 192-165




MOJIeJIeH CUCTEM
yIpaBiICHUS

Maremaruueckas
IMOCTaHOBKA 3aJ1a4
ONTUMH3AIMH CHCTEM
YIpPaBJICHUS

16

10

41

Maremarudeckas
IMOCTAaHOBKA 3a/1a4
ONTUMHU3AIUU CUCTEM
yHOpaBJICHUS

16

10

H3yuenue mamepuanos 1umepamypHsix
UCHOUHUKOG:

[1], 4-52

ABTOMaTH3aIHA
pelieHnii 3agau
ONTHMH3ALINH

16

10

5.1

ABTOMAaTH3aH
pelueHui 3anaqy
ONTUMHU3AIUN

16

10

H3yuenue mamepuanos 1umepamypHslx
UCMOUYHUKO06.

[4], 82-191

DTalbl pelieHus 3a1a4
YUCJIEHHOMN
ONTHMH3ALNH

24

14

6.1

DTalbl pelieHus 3a1a4
YUCIIEHHOMN
ONTHMH3AIHH

24

14

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.

[2], 32-82

BapuaHTs! I1aHOB
aHajJu3a U CHHTE3a
ornrtuMaiabHEIX ACP
YUCJIIEHHBIMH METOIAMHU

18

10

7.1

BapuaHTs! I1aHOB
aHaJIn3a U CUHTE3a
ontuMaiabHeIX ACP
YHUCIEHHBIMHA METOdAMH

18

10

3adeT ¢ OLEHKOI

18.0

0.3

17.7

Bcero 3a cemecTp

144.0

16

32

0.3

78

17.7

Hroro 3a cemectp

144.0

16

32

0.3

95.7

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — unauBuyansHble KOHCYIbTAlMHU MO KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAIlUU 110 pa3jaenam
mucuuruinHel; CP — camocrostenbHas padora crynenta; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beedenue 3a0auu mooenuposanus u onmumMu3ayuy 8 mexHuke

1.1. BBenenue 3a1aun MOJACTUPOBAHUS U ONITUMHU3ALIMN B TEXHUKE

3amaun MOJETMPOBAHUS M ONTHMH3AIMK B TexHUKe. Kiaccupukamus momeneit, ux 3amad u
MeTOJIOB pemieHus. [Ipumep HCmoONb30BaHUS MMUTAIMOHHBIX MOJENEN B KJIACCUYECKUX 3aJadax
aHaJIM3a U CHHTE3a JUHEWHBIX CUCTEM peryinupoBanus. [Ipobrema McKakeHUs XapakTepa paboThl
ACP ¢ TUNOBBIMU COJAEp KalllUMH HEJIUHEHHBIE 3JeMeHTaMu perynstopamu. CyliecTByroniye
MpOrpamMMBbl U 3a1a4d, UCIIOJIB3YIOIIUE YUCICHHBIE AJITOPUTMbI ONTUMHU3ALINH. .

2. Hpednocwmu K I’I€D€XOaV K YUCTICHHbIM MEMOoOaMm ManﬂuDOGQHMﬂ u onmumusauuu cucmem
ynpaeieHusd

2.1. IlpeAnochUIKH K epexXoy K YHCIEHHBIM METO/1aM MOJETUPOBaHUS U ONITUMH3ALUN
CUCTEM YIPABJICHUS

XapakTepHble 0COOEHHOCTH YHCJIEHHBIX METOA0B. JIOCTOMHCTBA M HEJOCTAaTKH YHCIECHHBIX
METOJIOB aHAJIM3a U ONTUMH3ALMU CUCTEM yrpaBieHUs. [lepcrieKTUBbI UCII0Ib30BaHUS YUCICHHBIX
METO/OB JJIsl TOBBILIEHNS KayecTBa aHaJIM3a U ONTUMHU3ALMH CUCTEM YIIPABICHMUSL..

3. Mamemamuueckoe onucanue YUCieHHbLx UMUMAYUOHHbIX Mooenell cucmem ynpaejieHuA

3.1. MaTemaTH4ecKo€e ONMCAHUE YNCICHHBIX HMUTAMOHHBIX MOJIEIIEN CUCTEM YIIPaBJICHHUS

PexyppeHTHBIE BBIpaKEHHs [EPBOrO MOPSAAKA - OCHOBAa YMCICHHBIX HMMHUTALMOHHBIX
MaTEMaTHYECKUX MOJEJIEH CUCTEM YNpaBieHUs. MeTolbl NOIy4eHNs] PEKYPPEHTHBIX BBIPAKEHUI
JUISL YMCJIEHHOTO MOJICJIMPOBAHUS D3JEMEHTAPHBIX JMHAMUYECKMX 3BEHbEB. CHHTE3 CII0KHBIX
YUCIEHHBIX MOJENCH U3 COCAMHEHUN JJIEMEHTAapHBIX 3BEHBEB. AJITOPUTMBI  BBIYMCIICHUS
PEKYPPEHTHBIX BBIPAKECHHUM CIIOKHBIX JUHAMUYECKHUX CUCTEM, COJAEPIKAIIMX ITOCIEN0BATEIbHbBIE U
NapajuleJIbHbIE COEAUHEHMS. AJTOPUTMBI BBIUMCIIEHHS IIOCIENOBATENIBHBIX M IMapajlIeIbHBIX
COEIMHEHUI PEKYPPEHTHBIX BBIPAXKEHUH CIOXKHBIX TUHAMHUUYECKUX CUCTEM C OOpPaTHBIMU CBS3SIMH.
JIeKOMITO3UIMSL CIIOXKHBIX TEpPeaTOYHbIX (DYHKIUI BBICOKOIO MOpSAAKAa B CXEMBbl COEIMHEHHS
AJIEMEHTApHbIX JMHAMUYECKHX 3BeHbeB. KoHdurypupoBaHue u3 peKyppeHTHBIX BbIpaKEHUI
AIIEMEHTApHBIX JMHAMUYECKHUX 3BEHBEB YHHBEPCAIBHOM MNpOrpaMMbl-(QyHKIMA HMHUTALHUOHHON
MOJIECJIA CUCTEMBI YIIPABIICHHUS.

4. Mamemamuyeckas nOCMaHo8Ka 3a0ay onmumu3ayuu cucmem ynpaesieHuA

4.1. Maremaruyeckasi IOCTaHOBKA 3aj]a4 ONTUMM3AIMKN CUCTEM YIPABIICHUS

Ontumusupyemass (QyHKIUS W ONTUMM3MpYEeMBIH ToOKaszarenb. Dusnueckuii cmbica
ONTUMHU3HPYEMOIO  ITOKa3aTelIs. Meron nomy4deHus ONTUMHU3UPYEMOIO  IOKAa3aTess
(aHANMUTUYECKUI WM aTOpUTMUYEcKUil). Pa3zMepHOCTb 3ajaun ONTUMH3AIMHU (YUCIIO apIyMEHTOB,
OT KOTOPBIX 3aBHCHUT 3HAUYE€HHE ONTUMHU3MpyeMoro mokazarens). Knaccudukanus 3amayu
(Oe3ycnoBHBIE U YCIOBHBIE, OJJHO M MHOTO3KCTpeMaibHble). [IoHATHE JTOKaTBbHOTO U II100aJIbHOTO
9KcTpeMyMma. Buapl orpaHmdyeHud Ha Juana3oHbl M3MEHEHHsI apryMEHTOB ONTHMHU3UPYEMOU

GyHKIHH. .

5. Aesmomamu3zauusl peuieHull 3a0ay4y ONMUMUIAUUY

5.1. ABTomaTH3anus peuleHnH 3a1a4 ONTUMHU3ALUN

['pagvieHTHBIE W JIOTWYECKHE (YUCIIEHHBIE), DPETYJSpHBbIE W HBOJIIOLMOHHBIE (CIIydaiiHbIE)
QITOPUTMBI MTOMCKA ONTUMAaNbHOrO pemieHus.  OnucaHue NPUHIMIOB pabOThl PEryNspHBIX U
CIIy4aHBIX JBOJIIOLIMOHHBIX AJITOPUTMOB TOMCKAa ONTUMAIbHBIX pELIEHUH Ha MpuMepax

7



AITOPUTMOB 1ehOPMUPYEMOTO MHOTOTPAHHUKA ¥ MOIU(DUIIMPOBAHHOTO reHeTHdeckoro. Ilpasuiia
paboThl, TpeOyemble aisi paOOThl JaHHBIE M BBIBOJAWMBIC PE3YJBTAThl PEIICHUS NPUKIAJIHBIMA
nporpammamu B Mathcad Opt(...) u MGAC(...). Hasnauenue u mpaBuia KOHQUTYpaIuH
nporpamMmbI-QpyHKIUK Sqr(X)..

6. Dmanwvl pewenus 3a0a4 YUCIeHHOU ONMUMUZAUUU

6.1. DTanel pelieHus 3a1a4 YMCICHHOW ONTUMU3AIUU

TexHUYeCKass TTOCTAHOBKA IIENM 3aJaud (MMPOCKTHOE WCCIEAOBAHUE WM Pa0OUYUil alroOpUTM
yrpaBieHUs OOBEKTOM PpEryJupoBaHusi), BBIOOp ONTHUMH3UPYEMOrO TOKa3aTelii U MCKOMBIX
MEepEMEHHBIX (HACTPOCUHBIX IMAPAMETPOB PErYJATOPa MPU ONTUMHU3AIMKI CUCTEMBI PEryJIUpPOBaHUS).
AnanTanuysi K MocTaBieHHOM B m. 6.1 3amade peKOMEHJO0BaHHOW B 1. 3.7 TUIOBOW MpPOTrpaMMBbI-
¢byHku umurtamonnoit moxenu ACP. Hcneitanue uccnemxyemoid monenu. [1o BEIOpaHHBIM
KaHajiaM pacueT U MOCTpOeHue rpauKoB MEePexXoaAHbIX MPOIECCOB, a TaKXkKe, IPU HEOOXOIUMOCTH,
pacueT U MOCTPOCHUE HECKOJIbKUX Touek roxorpada KUX mo BeiOpaHHBIM KaHaiaM. MI3BeCTHBIMU
MeToaamu, Hanpumep, MeroaoM BTU npenBapurenbHOoe onpeneneHue ONTUMAIbHBIX apaMeTPOB
[MU- nmu 1T/ -perynstopa. g 3amad AByMEpHOM ONTUMU3ALMM (ONTUMHU3ALKUN HACTPOECUHBIX
napametpoB [IU-perynstopax unmu [IM]J]-, B kotopbix Jl-cocTaBisromias 3ajlaHa KOHCTAHTOM)
M3y4eHUE TOIOJOTUM TIOBEPXHOCTEH OTKJIMKOB JUIsi BBIOPAaHHBIX 3HAUEHUN TOKa3aTesen
ONTUMAJIBHOCTH U IOKA3aTesIel 3amaca yCTOMYMBOCTH B OKPECTHOCTH NMPEANOJIaraéMbIX 3HAUCHHUM
HACTPOCYHBIX mMapameTpoB kp u ku. Jlims moaroTroBiIeHHOW 3amade pa3paboTKa CTPYKTYpHI U
HanucaHue oOpamieHus K mporpamme-¢yHkiuu Sqr(x). IlocraHoBka 3amauv ONTHMH3AIUKM Ha
pemenue. Otnaaka nporpamm. [lonyuenue u ananu3 pe3ynbTatoB. I HAMICHHBIX ONTHMAIbHBIX
3HAYEHWIl HACTPOEUHBIX MapaMeTpoB B 3ajade JABYMEPHOW ONTHUMH3AIUHU (ONTUMHU3ALUU
HacTpoeuHbix napamerpoB lIM-perymsaropax wmmm [IM/I-, B kotopsix /[[-cocraBistomas 3agaHa
KOHCTaHTOM) W3Y4YeHHE TOIOJOTMH TIOBEPXHOCTEH OTKJIMKOB [UIsi BHIOpAaHHBIX 3HAuYCHUU
MOKa3areyiell  ONTUMAJbHOCTHM M TIOKa3aTejled 3amaca yCTOMYMBOCTH B OKPECTHOCTH
MpelrnoyiaraéMbIX 3HAYeHHMI HacTpoedyHblx mapameTpoB kp u ku.  Ilpu HeobxommmocTtw,
nepeHacTporka MporpaMMbl HCCIICIOBAHUS Ha TOJIYYEHHE HOBBIX IMOKa3aTele padOThl CHCTEMBI
perynupoBanus. s 3Toro Tpedyercs U3MEHUTh CTPYKTYPY U COJIepKaHHe MPOrpaMMBbI-(YHKIIHH
Sqr(x) u nporpammbI-QyHKIIMN UMUTALMOHHON Mojenu ACP..

7. BaDMaHI’I’Ibl nAaH06 anaauza u curmesa onmumanvivix ACP yuciennvimu memooamu

7.1. BapuaHThI IJIaHOB aHAJIN3a U CHHTE3a onTUManbHbIX ACP 4nClIeHHBIMU METOAaMHU

Pasnenbnas Hacrpoiika I[IM- wu IIM/- perynsatopoB B JIMHEWHONM WIM HEJIMHEHHOU
onHOKOHTYpHOM ACP Ha BO3MyllleHHs 1O KaHajlaM 3aJlaHusl WM PEryJupOBaHHS HAa MHUHHUMYM
oJHOro M3 BbIOpaHHBIX uHTerpaioB (lnun,] kB mnm IMon) mpu orpaHuyeHuH, Hampumep, Ha
3aJJaHHYIO CTEIIEHb 3aTyXaHUs [ U JOMOJHUTEIBHOE TEXHUUYECKOE OTPAHUYEHUE HA MAKCHMAaJIbHOE
OTKJIOHCHHUE PEryaupyeMON BEIUYUHBI WM CKOPOCTh MU3MEHEHUs PEryIupyIOLIEro BO3ACHCTBUA,
OnnoBpemenHass Hactpovika I[IM- w IIM]/I- perymaropoB B JIMHEWHOW WM HEIMHEHHOU
oHOKOHTYpHOM ACP Ha coBMecTHbIE NEHCTBUS BO3MYILEHUN C pa3HbIMH 3HAaKaMM I10 KaHaJlaM
3alaHusl M PETYJMPOBAaHUs HAa NEPEYMCICHHbIE B II. 7.1MOKa3aTeny KadyecTBa W OIPAHUYCHHS.
OpnHoBpeMEHHasl HACTPOIKa PETYIATOPOB BO BHELIHEM M BHYTPEHHEM KOHTypax Ha BO3MYLICHHS
Mo BbIOpaHHBIM KaHallaM Ha MHHHMYM OJHOIO M3 HHTErpajioB BO BHEIIHEM KOHTYpe IpHU
OTPaHUYEHUU Ha 3arac yCTOWYMBOCTU U CKOPOCTb HM3MEHEHHUs PETYJIUPYIOLIEro OpraHa BO
BHYTPEHHEM KOHTYpE. BBeneHve B MMHUTAaLMOHHYIO MOJENb OOBEKTAa PETYIUPOBaHUS U
pEryJIATOpa pa3IMYHOrO BUAA PEJICHHBIX WM MYJIbTUIIMKATUBHBIX HEIMHENHOCTEHN, UCCIIEA0BAHNE
Y ONTHMH3ALMs HACTPOEK Ul JMHEHMHBIX WIA HEIMHEHHBIX pEeryiasTopoB. BBenenue B uucio
ONTUMU3UPYEMBIX HACTPOCYHBIX I1apaMETPOB, UMEIOLIUXCSA B COCTABE PEaIbHBIX PEryJIsATOpPOB,
HEJIMHEWHBIX 3JIEMEHTOB PEryJsIiTOpOB (HampuMep, MUHUMAajlbHasl JUIMTEIbHOCTh UMIyJbcCa JUIS

8



UM tumn umu ckopocts UM SUM) u coBMecTHOe ¢ kp 1 ku ompenenenue ux oNTHUMalbHbBIX
3HaueHuil.  Pacyer onNTHUMaNbHBIX 3HAYEHHM HACTPOEUHBIX IapaMEeTPOB PETrYJISATOPOB U
Pa3JIMYHBIX, YCTAHOBJICHHBIX 3HAUEHUI MapaMeTpoB HEMMHEHHOCTEH B 00BEKTE PETYIMPOBAHUS U B
PETYIATOpPE C NadbHEUITUM MMOCTPOCHHEM TpaduKOB 3aBUCUMOCTEH mokaszatenei paborsl ACP ot
3HaueHUsl napaMerpa ucciaeayemMol HenuHeiiHocTtd.  Co3gaHMe KMMUTALMOHHBIX MoOAened —
MaTeMaTHYECKUX MHCTPYMEHTOB JJIsl UCCIIEIOBAHMSI KauecTBa padOThI MEPCIEKTUBHBIX aJITOPUTMOB
U YCTPOICTB ONTHUMAJbHOIO M aJAlTUBHOIO YIPABJICHUS CTATUYECKUMU M JUHAMHYECKUMU
00BEKTaMU YIPaBJICHHUS. .

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
HE MIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. U3yueHne NpuHUMIIOB CO3JaHus U OTJIAJKH UMHUTALIMOHHBIX MOJIEJIEH B BUIE
PEKYPPEHTHBIX BBIPAKEHUIN JIMHEWHBIX JIEMEHTAPHBIX JUHAMUYECKHUX 3BEHbEB U CXEM HX
COCIMHEHUH B IporpamMmHoi cpene MathCAD;
2. V3y4yeHue nepexoiHbIX MPOLECCOB CTYNEHYAThIX U TAPMOHUYECKUX BO3MYILIEHUI
JUHEHHBIX 2JIEMEHTAPHBIX JHHAMUYCCKUX 3BeHBbEB U X coeauHeHuii B MATLAB Simulink;
3. M3ydyeHre npUHLIMIIOB CO3/1aHUsl UMUTAIIMOHHBIX MOJIEIEH B BUJIE PEKYPPEHTHBIX
BBIPXCHUH JIJIs1 U3yYEHUS TIEPEXOTHBIX MPOILIECCOB U (Pa30BBIX TPACKTOPUN HEIMHEHHBIX
AIIEMEHTAPHBIX JUHAMUYECKUX 3BEHBEB U MX COSAWHEHH B porpamMMHoii cpene MathCAD;
4. UccnenoBanue paboThl MMUTALIMOHHBIX MOEIIEH B BUI€ PEKYPPEHTHBIX BBIPAKEHU 15
M3YYEHHUS [IEPEXOIHBIX IPOLECCOB U (pa30BbIX TPACKTOPUI MPHU MOJa4€ HA BXObI
HEJIMHEHHBIX 3JIEMEHTapHbIX JUHAMUYECKUX 3BEHbEB U UX COCAMHEHUM CTYIIEHYAThIX U
rapMOHUYECKHUX BO3MYILEHHH B mporpammuoii cpeae MATLAB Simulink;
5. M3y4eHre npUHIIUIIOB U METOI0B PaOOTHl YHCICHHBIX MHOTOMIAPAMETPUYECKHX 33124
ONTUMHU3ALINY;
6. I3ydyeHne nporpaMMHBIX MOJyJIEH JJIs PEIEHUS TECTOBBIX 3a]a4 YMCIECHHOU
ontuMmmzanmu Gynkuuit Fu(x, a0, al, a2) B nporpammuoii cpene MATLAB Simulink;
7. Uccnenoanue nporpamMmmHoro obecnieuenns MathCAD ans moaenupoBanus pabotst ACP
IpU JEHCTBUM CTYIIEHYATHIX BO3MYIIEHUI 110 KaHalaM 3a/laHusl U PeryJIUpOBaHUs;
8. Uccnenosanue mporpammuoro ooecrneueHnss MATLAB Simulink ans monenupoBanus
pabotsr ACP nipu 1elicTBHM CTYIIEHYAThIX BO3MYIIEHUH IO KaHAJIaM 3aJIaHUsl 1
pEryJIupOBaHHUSL.

3.5 KoncyabTanuu

3.6 TemaTuka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



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

3anaHupOBaHHBIE PE3YJIbTATHI

Howmep paznena

O11eHOYHOE CPEACTBO

Kopbl JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
00y4yeHHs 10 JUCLUIUINHE
(v coommercrmmr ¢ passeaon 1) | MAIIONOR |_goommerermm e n3L)

3HaTh:

TEOPETUYECKUE U NTPAKTUUECKHE TectupoBanre/OCHOBHBIE MOHATHUS YIIPABICHUS, TEPMUHBI U

OCHOBBI IMUTaLlHOHHOI'O V202 + 14 onpezenenus. Teopernyeckue v NPakKTUYECKUE OCHOBBI

MOJIETUPOBaHUS OOBEKTOB U MMHUTALMOHHOTO MOJICIIUPOBAHUS OOBEKTOB M CUCTEM YIPABICHHS

CUCTEM YNPABICHUS

OCHOBBI MaT€MaTU4YECKOI0 TectupoBanne/MaTeMaTn4eckoe ONMCAHUE TUHAMUYECKIX CHCTEM

OIMCAaHUA JUHAMHYECKUX N/1-2nk-2 + | +

CUCTEM

pELIECHNE U aHATIU3 TectupoBanue/Pemenne 1 ananu3 JUHAMUYECKUX XapaKTEPUCTHK

JIMHAMHYECKAX XaPaKTEPHCTHK | 1y -2 + | + | 4 | 2VEMCHTApHBIX JIMHAMHYCCKUX 3BEHBEB M MX COEIMHEHUI

AJIEMEHTApHbIX TUHAMUYECKUX

3BE€HBEB U UX COCIIMHEHUN

YMersn:

TEXHUYECKH IPAMOTHO JlaGopatopHas pabora/lccnenoBanue nporpaMMHOTo o0ecrieyeHus

IIPOBOJIUTH AHAIIN3 PE3YyJIbTAaTOB MathCAD nns monenupoBanus pabotsl ACP npu aeiictBun

pacyeToB YCTOMUMBOCTH U CTYIEHYAThIX BO3MYIICHHU 110 KaHAJIaM 3aJaHus U PETYJIUPOBaHMS

JTUHAMHUKA O0HEKTOB WJT-2nk-2 +
Jlabopatopnast pabora/VccnenoBanue nporpaMMHOTO 00€CTICUSHUSI

YHpaBJIcHuA MATLAB Simulink s monenuposanus pabotsl ACP nipu neficTBum
CTYINEHYaThIX BO3MYIIEHHUH 110 KaHAJIaM 3aJJaHus U PEryIUPOBaHMS

OLICHHUBATh KAYECTBO JlaGopatopHas pabota/l3yyeHne NpUHIMIIOB U METOJIOB PabOTHI

ONTUMHU3ALMH CUCTEM YHUCJIEHHBIX MHOTOITapaMEeTPUYECKUX 3a/1a4 ONTUMHU3ALNN

e e -2nik-2 L i JlaGopatopHnas pabora/l3yueHne nporpaMMHBIX MOAYJEH s
pelIeHus TECTOBBIX 3a/1a4 YMCIEHHOHN onTtumu3anuu ¢yHkiuil Fu(x,
a0, al, a2) B nporpammuoii cpene MATLAB Simulink

OTpeNIeTUTh TOTPEOHOCTH B JlaGopaTtopHnast pabota/M3yueHne nepexoaHbIX MPOIECCOB

MATCMATHICCKHUX METOIaX W-2nik-2 + |+ |+ CTYINEHYAThIX U TAPMOHUYECKUX BO3MYILCHUM JIMHEUHBIX

pacdeTa u aHaJIn3a AJIEMEHTAPHBIX TUHAMUYECKHNX 3BEHBEB U NX coenqnHeHnii B MATLAB
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ONTUMAJILHOCTU PabOThHI CUCTEM
peryjaupoBaHus

Simulink

Jlaboparopnas pabota/l3ydeHne NpUHIUIIOB CO3/IaHUs
MMHUTAIMOHHBIX MOJIECJICH B BUIC PEKYPPEHTHBIX BBIPOKEHUH IS
M3yUYEHHS IEPEXOTHBIX MPOIIECCOB U (ha30BBIX TPACKTOPUIA
HEJIMHEHHBIX 2JIEMCHTAPHBIX JUHAMHYECKUX 3BEHBEB U HX
coerHeHu# B mporpammuoii cpene MathCAD

JlaboparopHas paboTa/M3yueHue NpuHLIUIIOB CO3/IaHUS U OTJIAIKH
MMUTAIMOHHBIX MOJIEJIEH B BUAEC PEKYPPEHTHBIX BBIPAKECHUM
JTUHEHHBIX 2JIEMEHTAPHBIX IUHAMUYECKUX 3BEHBEB U CXEM HX
coenuHEeHUH B mporpammHon cpene MathCAD

JlaGopaTtopHnas padora/MccnenoBanue paboThl UMUTAITMOHHBIX
MOJIEJICH B BHJIC PEKYPPEHTHBIX BBIPAXKCHUH JIJIS H3y4CHUS
MEPEXOHBIX MPOIIECCOB U (a30BBIX TPACKTOPHUIL MPH MOJIa4e HA
BXO/JIbI HEJTMHEHHBIX AJICMEHTAPHBIX THHAMUYCCKIX 3BCHBCB M UX
COCJIMHECHUH CTYNEHYAThIX ¥ TAPMOHUYECKUX BO3MYIICHHH B
nporpammuoii cpere MATLAB Simulink
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OIIEHOYHEBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. 3y4eHne mporpaMMHBIX MOJYJICH JJIs PEIICHUSI TECTOBBIX 33]1a4 YUCICHHON ONTUMHU3AIUU
dbynaknumii Fu(x, a0, al, a2) B nporpammuoii cpene MATLAB Simulink (JIabopaTopnas pa6ota)
2. UccnenoBanue nporpammuoro odecneuennst MathCAD nnst mogenupoBanust padotst ACP
IpU JEHCTBUM CTYIIEHYATHIX BO3MYIIEHUI 110 KaHalaM 3a/laHusl U PeryIupOBaHuUs
(JIaboparopuas paboTta)
3. UccnenoBanue nporpammuoro oodecriedeHuss MATLAB Simulink mist MmogenupoBanus
pabotel ACP npu aeiicTBUM CTYIEHYAaThIX BO3MYIIEHU 10 KaHaJIaM 3aJjaHusl U
perynupoBanus (Jlaboparopnas padorta)
4. MaremaTiueckoe olrMcaHue JuHaMudyeckux cucteM (TectupoBaHue)
5. OcHOBHbIE TIOHATHUS YIPABICHUS, TEPMHUHBI U OpeieieHus. TeopeTuieckue u
NPaKTUYECKHE OCHOBBI HIMUTAIIHOHHOTO MOZCITUPOBAHUS OOBEKTOB M CHCTEM YIIPABIICHUS
(TectupoBanue)
6. Penienne 1 aHaIM3 TUHAMHYECKHUX XapaKTEPUCTUK dJICMEHTAPHBIX THHAMUYECCKIX 3BCHBCB H
ux coenunenuii (TecTupoBaHme)

Dopma peanuzanuu: 3aniuTa 3aaaHUSA
1. 3y4eHne nepexoJHbIX IPOLECCOB CTYNEHYATHIX U TAPMOHUYECKIX BO3MYLICHUH JTHHEHHBIX
DJIEMEHTAPHBIX TUHAMUYECKHX 3BeHbEB M UX coeauHeHnii B MATLAB Simulink
(JIaGopaTopHnas pabota)
2. MI3yueHne NpUHIIUIIOB M METOIOB Pa0OTHI YUCIEHHBIX MHOTOMIAPAMETPUIECKUX 3a/1a4
ontumuszanuu (JlaboparopHas padora)
3. VI3y4eHne NpUHIMIIOB CO3JJaHUS U OTJIAIKH HMUTAIIMOHHBIX MOJIENIEi B BUJIE PEKYPPEHTHBIX
BBIPQ)KEHUI JTMHEWHBIX 2JIEMEHTApHBIX TUHAMUYECKUX 3BEHBEB U CXEM MX COCIMHEHH B
nporpammuoii cpene MathCAD (JlabopaTopnast paboTa)
4. V3yueHune NpUHLMIIOB CO3/IaHUS] MMUTAIIMOHHBIX MOJieNieil B BUJIE peKypPPEHTHBIX
BBIPKEHUH [T N3YUEHUS TIEPEXOTHBIX MPOIECCOB U (Da30BBIX TPACKTOPHUN HEIMHEHHBIX
3JIEMEHTApHBIX JUHAMUYECKUX 3BEHbEB U MX COEAMHEHMI B mporpaMMHoii cpeae MathCAD
(JTaboparopnas paboTa)
5. UccnenoBanue pabOThl MMHTAIMOHHBIX MOJIENIEH B BUJIE PEKYPPEHTHBIX BRIPAKCHUN /IS
U3y4EHHsI IEPEXOTHBIX MPOLIECCOB U (ha30BBIX TPACKTOPUI MPH MOAaY€e HA BXObl HETMHEHHBIX
AIIEMEHTAPHBIX JHHAMUYECKUX 3BEHbEB U X COSAMHEHHN CTYIICHYAThIX U TAPMOHHYECKUX
Bo3MylIeHu# B mporpammHoit cpere MATLAB Simulink (JIaGopatopnas pabota)

banmnpHO-peNTHHIOBask CTPYKTYypa AUCIUIUIMHBI SABIISIETCS MPUIIOKEHUEM A.

4.2 Ilpome:kyTOYHAs aTTEeCTALUSA 110 TUCHUILIMHE

3auem ¢ oyenkoui (Cemecmp Nel)
Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOW CHUCTEME ISt
crynenroB HUY "MOH" Ha ocHOBE ceMeCTpOBOM M aTTECTAIMOHHOM COCTaBIISIOIINX

B numiom BeICTaBIAe€TCS OIIEHKA 3a 1 cemecTp.
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IIpumeuyanue: ONiIeHOYHBIE MaTEPUANTBI IO JUCIHUILIMHE TMPUBEIEHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCHUIIJINHBI

5.1 IleyaTHbIe U JIEKTPOHHbIE U3TAHUSA:

1. AunpromuH, A. B. Yopasienue 1 ”HHOBaTHKa B TEIJIOOHEPIeTHKE : yueOHOE TocoOue 1Jis BY30B
no Hanpasienuio "Termmosnepretuka" / A. B. Auapromun, B. P. Ca6anun, H. 1. CmuphHoB . — M. :
Usznarensckuii nom MOU, 2011 . — 392 ¢. - ISBN 978-5-383-00539-2 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=4186;

2. Mypowmres, /. FO. Maremarnueckoe ooecnieuenne CAIIP : yaebnoe mocodue / [. 1O.
Mypowmres, 1. B. Tropus . — 2-e uzn., nepepad. u gom . — CII6. : Jlans-TIpecc, 2019 . — 464 c. —
(YueOuuku mis By3oB. CrieruanbHas qureparypa) . - ISBN 978-5-8114-1573-1 .;

3. Tapacuk, B. I1. MaremaTnueckoe MOJCTUPOBAHIE TEXHUIECKUX CUCTEM : YUEOHUK ISt
TEXHUUYECKUX criennanbHocTel By3oB / B. I1. Tapacuk . — Mu. : {u3zaiin [1PO, 1997 . — 640 c. —
(Yuensiii. Unxenep. Ctynent. Yuamuiics ) : 44.80 ;

4. ITerpos, M. H. MonenupoBanue KOMIIOHEHTOB U 3JIEMEHTOB MHTETPAJIbHBIX CXEM : yueOHOe
noco6ue 1st By30B 1o crienuanbHocTd 210104 (200100) - "Mukpo3neKTpoHUKa U TBEpIOTENbHas
anexktponuka" / M. H. [lerpos, I'. B. I'yaxos . — CII6. : Jlaub-IIpecc, 2019 . — 464 c. — (YueOHuku
1utst By30B. CrientnanbHast muteparypa) . - ISBN 978-5-8114-1075-0 ;

5. Ansbbesa E. B.- "Umutaunonnoe moaenupoBanue', M3natensctso: "Antl TIY", bapnayn, 2016
-(48¢c.)

https://e.lanbook.com/book/112166.

5.2 JIuueH3MoHHOE ¥ CBOOOIHO PacpoCTPaHsieMoe MPOrpaMMHoOe odecreyeHme:
1. Office / Poccuiickuii makeT 0(UCHBIX IPOTpamMMm;
2. Windows / OniepanionHasl cuctema cemeicTna Linux.

5.3 UntepHeT-pecypchl, BKiIWYas npodeccuoHaIbHble 6a3bl JAHHBIX U HH()OPMAIMOHHO-
ClIpaBO4YHbIC¢ CUCTEMBbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. ba3za nannbix Web of Science - http://webofscience.com/

4. ba3za nanabix Scopus - http://www.scopus.com

5. ba3a oTKpBITHIX JaHHBIX NPO(eCcCHOHAIBHBIX CTAHAAPTOB MUHHCTEPCTBA TPYAA U
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

6. Undopmanmonno-cnpaBounasi cucrema «Kogexc/Texakenepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

7. OdunuanbHbIi caliT MUHHCTEpPCTBA HAYKH M Bbicuiero oopasosanus Poccuiickoii
®enepanum - https://minobrnauki.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HAHMEHOBAaHHE
VYuebnsie ayautopuu st | JK-120, MamuHHBIH 3270 cepBep, KOHAUIIUOHED
NPOBEAEHUS JIEKLIIMOHHBIX MBI
3aHATHN U TEKYIIETO
KOHTPOJIS
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YueOHbIC ayAUTOPUH IS

B-210/6, JTaboparopus

CTOJI KOMITBIOTEPHBIN, CTYJI, IKad, TymOa,

MIPOBEICHUS "ACYTIT" JIOCKa MEJIOBasi, CEpBEP, KOMITBIOTEP
71a00PATOPHBIX 3aHITHIA MIEePCOHAIBHBII
Y4eOHbIe ayAUTOPHH IS C-204, Yyebnas rapTa, CTOJI NpernojgaBaTeis, CTyl, T0CKa
IIPOBEICHUS ayuTopus MenoBas
IIPOMEKYTOUYHON
aTTecTaluu
ITomerienus mst HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITENIbHOM pabOThI KomnbrotepHsiit MUCHbMEHHBIN, BEIlIaaKa JJIsl OJICXKIbI,

YUTaIbHBIN 3aJ1

KOMITbIOTEPHAs CETh C BBIXOJOM B
NHTepHeT, KOMIBbIOTEP MEPCOHATIbHBIN,
MIPUHTEDP, KOHJIUIIMOHED

IMomemnenus misa
KOHCYJIbTUPOBAHUS

B-210/7s,
IIpenonaBarenbekas

Kpecyo pabouee, CTOJ, CTYJ, mKad,
BEIIAJIKA JUTSl O/I€XK/IbI, CTOJ JIS
COBEILIaHUH, SKpaH, KOMIIBIOTEP

IIEPCOHAJIbHBIN, IPUHTED

[TomereHus st XpaHEHHsI
o0opynoBaHus U y4eOHOTO
WHBEHTAps

B-210/8a, Apxus

mkad
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MGTOI[BI HMHUTAOUOHHOI'O MOACIINPOBAHUA

(Ha3BaHME AUCIMILIMHBI)
1 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JAMCIUILIHHE:

KM-1 OcHoBHbIEC MOHATHUS YIIPaBICHUS, TEPMUHBI U OonpeiesieHus. TeopeTuueckue u IpakTUIecKre
OCHOBBI IMHUTAIIMOHHOT'O MOJICTUPOBaHHS 00BEKTOB U cucTeM ympasienus (TectupoBanue)

KM-2 H3ydenue NpUHLHUIIOB CO3/IaHUs U OTJIaIKM UMUTAIIMOHHBIX MOJIEJICH B BUJI€ PEKYPPEHTHBIX
BBIPAKEHUM JIMHENHBIX 3JIEMEHTAPHBIX IMHAMUYECKUX 3BEHBEB M CXEM MX COCIUHEHUI B
nporpammuoii cpene MathCAD (JIabopaTopnast paboTta)

KM-3 H3zyueHue nepexo HbIX MPOIECCOB CTYNEHYATHIX M TAPMOHHYECKUX BO3MYILIEHUH TMHEHHBIX
AJIEeMEHTAPHBIX TMHAMUYECKHNX 3BeHbeB U UX coeanHeHnid B MATLAB Simulink (JTaGopaTopHas
pabora)

KM-4 Maremarudeckoe onrcanue quHamuueckux cucreM (TectupoBanue)

KM-5 H3yueHue npuHLHUIIOB CO3/1aHUsI UMUTALIMOHHBIX MOJIEJIEN B BUJIE PEKYPPEHTHBIX BbIpAaXKEHUM
JUISL U3YyYEHUSI IEPEXOHBIX MPOLIECCOB U (PA30BBIX TPAEKTOPUN HEIMHENUHBIX 3JIEMEHTaPHbIX
JUHAMHYECKHUX 3BEHbEB U UX coelrHeHui B mporpammuoi cpeae MathCAD (JIabopatopHas
pabora)

KM-6 HccnenoBanue paboThl UMUTAIIMOHHBIX MOJIENIEH B BUJIE PEKYPPEHTHBIX BBIPAKEHUH [
M3YYEHHUS [IEPEXO/IHBIX IPOLECCOB U (Pa30BbIX TPACKTOPHIL IIPU MOJaue Ha BXObl HEIMHENHHBIX
3JIEeMEHTAPHBIX IMHAMUYECKUX 3BEHHEB M UX COCAMHEHUN CTYMEHYAThIX U TAPMOHHYECKUX
Bo3MylIeHn# B mporpammHoit cpere MATLAB Simulink (JIaGopatoprast pabota)

KM-7 H3ydeHue NpUHLHUIIOB U METOI0B Pa0OTHI YHCICHHBIX MHOTOMIAPAMETPHUUECKHX 3a1a4
ontumuzanuu (Jlaboparopnas pabora)

KM-8 MU3yueHue nporpaMMHBIX MOJYJEH AJIsl peIIeHUs] TECTOBBIX 3ajjay YUNCIEHHON ONTUMM3alUN
¢byukuii Fu(x, a0, al, a2) B mporpammuoii cpene MATLAB Simulink (JIaboparopnas pabota)

KM-9 HccnenoBanue nporpammuoro ooecneuenust MathCAD g moaenupoBanus padotsr ACP npu
JEHCTBUM CTYIIEHUaThIX BO3MYILEHHI 110 KaHalaM 3a/laHus U perynupoBanus (Jlaboparopuas

paborta)
KM-  Pemrenue u aHaM3 IMHAMHYECKUX XaPaKTEPUCTHK IEMEHTAPHBIX THHAMUYECKIX 3BEHBEB H UX
10 coenunenui (TecTupoBaHue)
KM-  HUccnenosanue nporpamMmmuoro ooecneuenuss MATLAB Simulink ans monenupoBanust paboThl
11 ACP npu aeficTBUM CTyNEHYAThIX BOSMYILEHHUH 10 KaHaIaM 3aJaHus U peryIupoBaHMs
(JTaboparopnas pabota)

Bujx npome:xyTouHOI aTTecTaniu — 3a4eT ¢ OLIEHKOM.

Uagex | KM | KM | KM | KM | KM | KM | KM | KM | KM | KM | KM
cKM: | -1 -2 -3 -4 -5 -6 -7 -8 -9 | -10 | -11
Henmen | 4 5 6 7 8 9 10 | 11 | 12 | 13 | 15

a1 KM:

Howmep Paznen
pasfeln | IUCUUIUIVH
a bl

BBenenue 3amaun
MOJICTTUPOBAHUS U

1
ONTHMH3AIINHU B
TEXHUKE
BBenenue 3amaun
1.1 A A +

MOJICIIMPOBAHUSA U
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OIITUMH3AIIUU B
TCXHHUKC

[Ipennockuiku K
nepexoay K
YHUCIIEHHBIM
METoAaM
MOJICTUPOBAHUS U
OINTHUMU3ALUHA
CHUCTEM YIPABJICHUS

2.1

IIpennoceLiku k
nepexoy K
YUCJICHHBIM
MeTo1aM
MOJICJIUPOBAHUS U
ONTUMM3AIIH
CHCTEM YIPABJICHUS

MareMaTuyeckoe
olnucaHue
YHCJIEHHBIX
AMHTALIMOHHBIX
MOJIEJIEW CUCTEM
YIPaBJICHUS

3.1

MareMaTuyeckoe
olnucaHue
YHCJIEHHBIX
AMHTALIMOHHBIX
MOJIEJIEW CUCTEM
YIPaBJICHUS

MaremaTtnueckas
NIOCTaHOBKA 3a71a4y
ONTUMU3ALHNH
CUCTEM YNPaBJIECHUS

4.1

MaremaTtnueckas
IIOCTaHOBKA 3a71a4y
ONTUMU3AINH
CUCTEM YNPaBJIECHUS

ABTOMaTu3anus
pelIeHni 3a1a4
ONTHUMU3ALIIHU

5.1

ABTOMaTu3anusa
peleHnit 3a1a4y
ONTHUMU3ALIHU

OTansl peleHnst
3a/1a4 YMCIEHHON
ONTUMU3AINN

6.1

Ortarsl pemeHus
3a7a4 YUCIEHHOU
ONTUMH3ALNU

BapuanTel iiaHoB
aHaJlM3a U CHHTEe3a
ontuManbHBEIX ACP
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YHUCJIICHHBIMU
METOdaMH

7.1

BapI/IaHTBI I1JIaHOB
aHajim3a U CMHTC3a

ontumanbHeIx ACP +
YHUCICHHBIMHU
METOdaMH

Bec KM, %: 10 15
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