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1. HEJIX OCBOEHUA JUCHUITJIMHBI

]_ICJ'IBIO N3YUYCHUA AUCHUILINHBI ABJISICTCA IMOJIYUYCHHUEC CTY AICHTaMU 3HAHWH 110 COBpeMeHHOﬁ

TEOPUU MOJICTHPOBAHUS B 00JIACTH AaBTOMATHKH.

3a1aun U3y4eHus TUCIUTIINHBI:

® H3y4YCHHE TEOPETHUYECKHX BOIPOCOB ITOCTPOCHUS M ()YHKIIMOHUPOBAHUS CUCTEM, OCHOBAH-
HBIX Ha KOHLIENIIUY COBPEMEHHON ITPOMBIIIJICHHON aBTOMATUKH;

® OCBOCHHUE METOJOB IIPOCKTUPOBAHUS CUCTEM aBTOMATUKU JJI IPOMBILICHHOCTH,

e MpuOOpEeTeHHE NMPAKTHUECKUX HABBIKOB aBTOMATH3allMM TEXHOJIOTMYECKHX IPOLIECCOB U

MIPOM3BO/ICTB;

e 3HAKOMCTBO C OCHOBaMHU 0O€CICUYEHHUS 3(1)(1)CKTI/IBHOCTI/I ABTOMATHU3UPOBAHHOI'O IIPOU3BOI-

CTBa.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OIIOII

ZII/ICL[I/IHJ'II/IHEI «AMuTaIMOHHOE U MAaTEMAaTHYECKOE MOJACIIUPOBAHUEC) OTHOCUTCA K JTUCHUILIN-

HaM 4YaCTu yqe6Hor0 I1J1aHa, (I)OpMpreMOﬁ yY4aCTHUKaMH 06p330BaTeJIBHI>IX OTHOIICHUH.

3. INIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUS 110 JUCHUIIJINHE
[Inanupyemble pe3yapTaThl 00y4EeHUsI 10 JUCLUILIMHE, COOTHECEHHBIE C INIAHUPYEMBIMU pe-
3ynbratamu ocBoeHust OITOIT (komneTeHIUAMY U HHAUKATOPaMU JOCTHKEHUS KOMIIETEHIIHH )

MIpEeAMETHYIO 00-
JacTh.

BaTh W aHAJIM3UPOBATH WH-
(hopMaIlnoOHHBIE TPOIECCHI
MPUKIIATHBIX 33]1a4.
TIK-5.3. Bnaneer HaBbI-
KaMu TPUMEHEHHsI COBpe-
MEHHBIX HMHCTPYMEHTAlb-
HBIX CPEJICTB MOJIEIHUPOBa-
HUS TPUKIAIHBIX (OU3HEC)
nporieccoB MH(OpMaIMOH-
HBIA CHUCTEMBI.

IIECCOB C MOMOIILI0 MOJIE-
JUPOBaHUSL.

Bnageer coBpeMeHHBIMU
TEXHOJIOTHSIMUA  MOJIEIIH-
poBaHusL.

dopmupyeMbIe [Tnaaupyemseie pe3ynbTaThl OOYUYSHHS 0 TUCIUILTHHE, B HaumenoBanue one-

KOMIICTCHIIN COOTBCTCTBUU C MHAUKATOPOM NJOCTHIKCHUA KOMIICTCHIIMN HOYHOT'O CpE€ACTBa

(xon, conepxa- WNHaukaTop 1OCTHXKEHMS Pesynbrarel 00yueHus 1o

HHUEC KOMIICTCH- KOMIICTCHIIN JUCHUITIIMHEC

11K (x00, codepoicanue UHOUKA-
mopa

[TK-5. Cnoco6- | I[IK-5.1. 3naet MeToabl Mo- | 3HAET METO/BI M CPEACTBA | 3a1aHus PEUTHHT
HOCTh MOJIEIH- | ACTUPOBAHUS TIPEIMETHON | MOJEITUPOBaHUST HHQOpP- | KOHTPOJISA
pOBaTh PUKIA/- | 0ONACTH ¥ GU3HEC-TPOLEC- | MALMOHHEIX mponeccop, | OTUET 110 nabopatop-
Hple  (OusHEC) | COB. VMeer pewats 3aaun uc- | HbIM paboram
MPOLIECChHI u | [IK-5.2. Ymeer monenupo- | cienoBanusi Ou3HeC-TIpoO-




4. OPBEM N CTPYKTYPA JUCHUIIJINHBI

TpynoéMKoCcTh TMCHUIJIMHBI COCTABJsAET 5 3a4éTHbIX equHull, 180 yac.

TemaTnuyeckunii mjian

®opma 00yuyeHHH - OUHASA

HauMmenoBanue tem

KonTakTtHas paboTa 00y4a-

FOINXCS

@OopMBI TEKY-

<
I
§ Iero KoH-
W/WIIK pa3/IeTioB/TeM s C IeIaroruuecKuM padoT- =
= o, TPOJIS yCIieBa-
JUCITUTLIAHBI o HHKOM &
Ne B g 8 €MOCTH,
0 5 :
o Q 2 = S 2
2l o S| 3 g9 = dbopma npome-
n/n 5| = = S E 7 8§87 e .
O C:,( S| 2|8 g S = KYTOUYHOI
[5) =z = S O vz 5 aTTECTALlUU
2 e g5 = (no cemecm-
== ° © pam)
1 | Beeaenue. OcHoBHBIE | 6 1 4 2 10
MOHSTHS TEOPUU MO- 2
JICITAPOBAHHUSI
2 | MoaenupoBanue He- | 6 | 2-5 4 2 10
IPEpPBIBHBIX M JIUC- 2
KPETHBIX O0BEKTOB
3 | AHanutnyeckue wme- | 6 | 6-10 | 4 2 10 1 peifTuHr-KoH-
TOJIbI IOCTPOCHHST MO- 2 TPOJIb
Jlenen
4 | deHOMEHOIoTYe- 6 | 11- 4 2 10 2 pedTUHI-KOH-
CKHE MOJIEIH 14 2 TPOJIH
5 | DkcnepumenTtanbpupie | 6 | 15- 4 2 10
METOJIbl  [TOCTPOEHUS 16 2
MOJIEIIeN
6 | Mertombl HCCIIEAOBa- 6 |17 8 4 10
Hus. IMuTanuoHHoe 4
MOJICTTMPOBAHUE
7 | lIporpammuoe obec- | 6 | 18 8 4 2 12 3 peiiTHHT-KOH-
Ie4YeHue MOAEINPOBa- 2 TpoOIb
HUS CHCTEM
Bcero 3a 6 cemectp 36 | 18 | 18 72 Dk3ameH 36
Hanguune B JUCIHMIUIMHE
KII/KP l
Uroro no amenunmne 36 | 18 | 18 72 Sxcsamen 36




Tpyn0€éMKOCTH TUCHUNJIMHBI COCTABJIsSIET S 3a46THBIX equHul, 180 yac.

TemaTnueckuii miian

®opma 00yueHHUs - 320YHAS

HauMmenoBanune tem

KonTakTHas pabota oby4a-
FOIINXCS

DopMBI TEKY-
LIET0 KOH-

2]
=
W/WIIK Pa3JIeTioB/TeM s C IIeIarOru4ecKuM padoT- LC%
JICIUILTHHBI 3 HHKOM - ThoJ yetiea-
Ne g < ) s €MOCTH,
S| 3 S | 3 S8 = dopma mpome-
/11 3 = : = T oz 87 L .
@) S § o 3 é S S % 5 JKYTOYHOU
_E( 'q;) % § ké %; >§ S g arTecTalu
g9 g8 = (no cemecm-
== ° © pam)
1 | Beeaenne. OcHoBHBIE | 6 1 1 11
MOHSTHS TEOPUU MO- 1
JICITAPOBAHHUSI
2 | MoaenupoBanue He- | 6 | 2-5 1 1 20
IPEPBIBHBIX M JUC- 1
KPETHBIX O0BEKTOB
3 | AHanutuyeckue wme- | 6 | 6-10 | 1 1 20 1 peifTuHr-KoH-
TOJIBI IOCTPOCHHST MO- 1 TPOJIb
Jlenen
4 | deHoMEeHOIorYe- 6 | 11- 1 1 20 2 pEeHTHHT-KOH-
CKHE MOJIEIH 14 1 TpOIb
5 | OkcnepumenTanbabie | 6 | 15- 1 1 20
METOJIbl  [TOCTPOEHUS 16 1
MoJieei
6 | Meroabl ucciea0Ba- 6 |17 1 1 20
Hus. UMuTanmonHoe 2
MOJICTTHPOBAHUE
7 | [Iporpammuoe oGec- | 6 | 18 2 1 2 20 3 pelTHHI-KOH-
MeYeHUue MOJIeTUPOBa- 1 TpOJIb
HUS CUCTEM
Bcero 3a 6 cemectp 8 8 6 131 Dx3amed (27)
Hammune B JOuciuIninHeE
KII/KP l
Utoro mo aucuuninme 8 8 6 131 Ik3ameH (27)




TpynoéMKoCTh TMCHUIJIMHBI COCTABJSAET 5 3a4éTHBIX equHuIl, 180 yac.
TemaTnuyeckuii miIan
®opma o0yueHnusi — 3a04Hasi (YyCKOPeHHas )

KonTakrHas padora o0y4a- D Ky-
Haumenosanue tem p y g OPMBILTCEKY
FOIIHAXCst o) IEr0 KOH-
W/WIIK Pa3JIeioB/TeM s C TeJaroruuecKum padoT- ‘g
- & TPOJIS yCIieBa-
IUACIHATIINHEL o HUKOM =
Ne = g ) s €MOCTH,
8 [} o] 2 S [4a]
y 2l o = = SR 5 dbopma npome-
II/11 Q R = Q o, 3 S = 5
ol B = 2 5 A2 S8 3 5 JKYTOYHOH
& o
5y = = S O vy S 5 aTTeCTaLlUU
2 1e g3 = (no cemecm-
= | = ° © pam)
1 | Beenenue. OcHoBHBEIE | 5 1 05105 11
MOHSITHS TEOPUU MO-
JICTTUPOBAHMS
2 | MogenmupoBanue He- |9 | 2-5 05105 20
MPEPBIBHBIX MW JHC-
KPETHBIX 00BEKTOB
3 | Agamutnyeckue Me- |5 |6-10 [ 0,5 0,5 20 1 pelTHHT-KOH-
TOJIBI IOCTPOCHHST MO- TPOJIb
nenen
4 | denoMeHoOIOTHYE- 5 | 11- 05105 20 2 peHTHHT-KOH-
CKHE MOJIEIHN 14 TPOJIb
5 | DkcriepumenTanpHbie | 9 | 15- 05105 20
METOJbl  MOCTPOCHUS 16
MoJielIer
6 | Meroasl uccienoBa- 5 |17 05| 1 4 20
ausg. UMutanmmonHoe
MOJICTTUPOBAHUE
7 | Ilporpammuoe obec- |5 |18 1 (05 2 30 3 pelTUHT-KOH-
MeYeHUEe MOJEIUPOBaA- TpOJIb
HUS CUCTEM
Bcero 3a 5 cemectp 4 4 4 131 Ok3ameH (27)
Hanuune B OUCHMIUIMHE
KII/KP B
Hroro no pucummmme 4 | 4| 4 141 Iczamen (27)




Conep:kaHue JeKUMOHHBIX 3aHATHI M0 TUCHUNIMHE
Conepxanre y4eOHBIX 3aHATUH

1. BBeneunue
Kpartkas crpaBka o pazButuu 1 GopMHUpOBaHUN METOI0B UaeHTUpuKanuu. [Tonstue mo-

nenu. Knaccuduxanus moaeneit no xapakrepy u cnocodam ucrospzoBanus. unocodcekue ac-
nekThl MogenupoBanus. Iloctpoenne mozaeneii. Micnonp3oBanue mozeneit. nentuduxanus B npo-
1eccax ynpasieHus. Poib Mozenelt B cucreMax yrpasieHHs. Y IPOLIEHHE MOJIEIH 110 CPAaBHEHHUIO C
peabHBIM 00beKTOM. OTOOpaKeHNE CBOWCTB OOBEKTOB, CYIIECTBYIOMIMX IS IEJIel MOIeTUPOBa-
HUS. AIEKBaTHOCTh U KPUTEPUH aI€KBATHOCTH MOJEIEH.

2. OcHOBHBIE IOHATHS TEOPUU MOJEINPOBAHUS
Hepapxus Mmozeneil 00beKTOB ynpaBieHus. PaHru HeorpeieIeHHOCTe MaTeMaTHYeCKUX

ONMCAaHWI. DBOJIIOIMOHHBIN MPUHIIMIT PACKPBITHSI HEOTPEICIIEHHOCTEHN B MPOIECCE MOCTPOSHUS Ma-
TeMaTu4ecKux mMojenen. [IpuHuunsl onpeaeneHus Moiesield pa3IMuHbIX PaHTOB HEOMIPEEICHHO-
creid. TepMOIMHAMUYECKUI U CTATUCTUYECKUIN TTOAXObI.

CucremHblif aHanmu3 00BEKTOB. Brienenue MoaenupyemMoro o0bekTa u cpeabl. Jlekommnosu-
I[IUsl ¥ arperupoBaHue CIOKHBIX Mojelneit. OnpenencHue xapakTepa GyHKIIMOHATBHBIX CBsi3el. Me-
TOJIBI BBIJICJICHUS CYIIECTBYIOMIHMX (DaKTOPOB.

MopenupoBanue Kak METOJI HAyYHOTO HcclieqoBanus. Bunbl monenupoBanus. Kpurepuu
moxoous.

3. MozenupoBaHue HENPEPHIBHBIX U TUCKPETHBIX OOBEKTOB
Knaccugukanus TeXHOIOTHYECKHUX TPOLIECCOB.

TepMoaMHaMHUYECKH aCIEKT YBOJIFOLIMOHHOTO MPOLECCa MAaTEMAaTUYECKOIO0 MOJECITMPOBAHHUS
HENpephIBHBIX 00bEKTOB. [IoHATHE TEXHOIOTHYECKOM TONOIOTUU U TEXHOJIOTMYECKOr0 OIlepaTopa.
PacueT MaTepuanbHO-3HEpreTndyeckoro 6anancos. OnpezeneHue cTenexHeil cBodoapl oobexra. Bek-
TOP COCTOSIHUS TEPMOJAUHAMUYECKON CUCTEMBI. PABHOBECHBIE U HEPABHOBECHBIE CUCTEMBI.

Tononornyeckue CTpyKTyphl BaXXHEHIINX TEXHOJIOITMUYECKUX IIPOLECCOB.

ITpo6aemMbl HEOAHOPOIHOCTH MPOIYKIIMU B AUCKPETHOM Ipou3BocTBe. [locnenoBarensHoe
packpsiTue pobseMbl U (PaKTOpPOB HEOTHOPOAHOCTH KauecTBa mpoaykuuu I TII. [Toctpoenue mpu-
YUHHO-CJIeICTBeHHBIX cBsi3eit JITTI.

4. AHanuTuue6cKkre MeTo bl mocTpoeHus Mojeneil. OCHOBHbIE (PU3UYECKUE 3aKOHBI, UC-
M0JIb3yEMbI€ IPU MOCTPOEHUH Mojieniell. YpaBHeHus OanaHca. YpaBHeHus: HototoHa. YpaBuenus Jla-
rpaHxa. YpaBHeHMs ['amMuinbTOoHA. 3aKOHBI coXpaHEHMs. YpaBHeHHs Makcemia. YpaBHeHus Jla-
rpanxa-Makcseiia. YpaBHenue bonbiiMana. YpasHenue Dunepa. YpaBaenue Ilyaccona.

IIpeoOpa3oBanue Moseneld. DKBUBAIEHTHBIE ITpeoOpa3oBanus. TeopHs moJ00Hs U pa3MepHO-
CTH, HEIKBUBAJIIEHTHBIE ITpeoOpa3oBanus. JInneapuzanus.

[Ipumepsl aHATUTHUECKOTO OCTPOEHUS U MpeoOpa3zoBaHus MOJENIEH.

S5. DeHOMEHOJIOTUYECKHE MOJeTU. MeTofoa0rusi MOCTpoeHHs] (EHOMEHOIOIHYECKUX
mojeneil. MaremaTuueckue o0bEeKThI, HCTIONb3yeMble ITpH MojienupoBaHuu. [Ipumeps! henHomeHomo-
THYECKUX MOJEIEH.

6. OKCHEpUMEHTAJIBHBIE METOJBI NMOCTpoeHUs Mojened. [locTaHoBKa 3KCIEpUMEHTA.
Craructudeckre MeTOo/Ibl MOCTPOEHUS SMIUPUUECKUX (hopMy. MeTo] HauMEHbIIUX KBaIpaToB.



7. Mertoapl uiccienoBanus Mozenei. OCHOBHBIC 3a/1a4d TIPH MOACIIUPOBAHUN THHAMUYC-

CKHMX CUCTEM. AHAIUTUYECKHE METObl. TOUHBIE U MPUOJIMKEHHBIE METO/Ibl. YHCIIEHHBIE METOIBI pe-
HICHUS] HETMHEHHBIX anreOpanyecKkux ypaBHeHUI. UncIeHHbIe METO bl PELICHHS CUCTEM JIMHEHHBIX
Y HEJIMHEHHBIX allreOpandecKux ypaBHEHUH.

Jada.

Uucnennsie MeTobl pemieHus nuddepeHmaibabix ypaBHeHui. 3agaya Komm. Kpaepas 3a-
Mertons! Ditnepa, Xptona, Pynre-Kyrra, Anamca-Maynrona, Anxamca-bamgopra. Ctpykryp-

HOC MOACITIUPOBAHNEC NTUHAMUYICCKHUX CUCTCM.

MOI[CHI/IpOBaHI/Ie CHUCTCM, OIMUMCBIBACMBIX YPAaBHCHUAMUA C YACTHBIMU ITPOHU3BOAHBIMHU. MCTOI[

CCTOK. MeTOI[ KOHCYHBIX 2JICMCHTOB. HpOCKL{I/IOHHbIe MCTOJBI.

arwONE

NoabkowhE

5.

8. [Iporpammusie cuctembl MAPLE, MATLAB, Scilab.

Couepma}me naﬁopaTopﬂblx 3aHSATHH 0 JTUCHUIIJIAHE

MopenupoBanue quHaMuyeckux cucteM ¢ momoiibio SIMOLINK.
MopenvpoBaHue U ONTUMHU3ALNS JIMHEWHON JUHAMUYECKON CUCTEMBI.
MoenupoBaHue TUCKPETHOM AaBTOMAaTUYECKON CUCTEMBI.
CTpyKTypHOE MOAECIMPOBAHUE JUCKPETHOM aBTOMAaTUYECKON CUCTEMBI.
[TocTpoenue smmupuyeckux Gopmy.

Conep:kaHue NPAKTHYECKUX 3aAHATHH MO M CHUIINHE

MatemaTtuueckoe onucaHue TMHAMUYECKOT0 00BEKTa.
DKBHUBAJICHTHBIC U HEAKBUBAJICHTHBIC MPEOOPA30BaAHUS MOJIEIICH.
AHaIIMTUYECKOE UCCIIE0BAHNE MOJIENEH.

NmuTaninoHHOE MOJIETMPOBAHMUE.

JlnHaMuueckre MOJEIH C Pa3IMUHbIMU CTPYKTYpaMHu.
DEeHOMEHOJIOTHYECKUE MOJICTTH.

O0paboTka SKCTIEPUMEHTATBHBIX JaHHBIX.

O EHOYHBIE CPEACTBA JIsA TEKYHIET'O KOHTPOJISA YCIIEBAEMOCTMU,

MMPOMEXYTOYHOM ATTECTAIIMHA IO UTOT'AM OCBOEHUA JUCIHUATITAHBI
1 YYEBHO-METOJINYECKOE OBECIIEYEHUE CAMOCTOSTEJIbHOM PABOTHI

CTYAEHTOB

5.1. Tekyuuii KOHTPOJIb YCIIEBAEMOCTH

1 peliTHHr-KOHTPOJIBL
1. OO6bem ra3zoBoro my3blps, 00Opa3oBaBIIErOCs B pe3yJibTaTe IIyOMHHOIO IMOJABOJHOIO

B3PBIBA, KOJIEOIETCA C IEPHOIOM, MPONOPLHOHATBHBIM p p’EC . 31ech p - AaBICHHE, p - INIOTHOCTD

BOJbI, E - mosHas sHeprus B3psiBa. Onpenenure a, b, €.

2. Ha cdepy, IBMXKYIIYIOCS B )KUJIKOCTH, JCHCTBYET CHUJIA, 3aBUCSIIAsT OT pamuyca chepsl r

, CKOPOCTH JABUKCHUA v U BA3KOCTU 77. CocraBbTe YpaBHCHHUEC, MOACTIUPYIOMICC 3aBUCUMOCTDb CHUJIBL

1 -1

OT YKa3aHHBIX BEJIMYMH. Pa3MEpHOCTD BS3KOCTH - ke M~ - ¢



3. dano nuddepennuansroe ypasaenne X+ f(x)=0. JluHeapusyiite ero B OKpeCTHOCTH
TOUKM X =0 M JaiTe OLEHKy NOrpelHOCTH TuHeapu3auun. Oyukuus f(x) umeer Bu:
f (x) =e .
4. Xumudeckasi peakivsi OMKMCHIBACTCS YIPOILEHHOW MaTeMaTUYeCKOW MOJENbI0, KOTOopas
npejcTanieHa quddepeHaabHbIM ypaBHEHUEM IEPBOr0 MOPsIKa

%:(x—axx—bXX—CXX—dxx_e);

x(0)=x0, O<a<b<c<d<e,

rjae X(t) - KOHLIEHTpAlXs BELLIECTBA.

CocraBbTe MOJIEb ITOM CHUCTEMBI B BUJE CTPYKTYPHOU CXEMbl U HCCICAYWTE U3MEHEHUE
KOHIIEHTPAalN! X(t) Ha OOJIBIIKX XapaKTEPHbIX BpEMEHAX MPU Pa3IMUHBIX 3HAYCHUSIX X .

5. luddepeHnnanbHoe ypaBHEHHE KOJICOATEILHON CUCTEMBI UMEET BH/T

X+ yx|x +kx=f

roe y=01; k=1; f=1.

CocTaBbTe MOJIENb CUCTEMBI B BUJE CTPYKTYPHOIH CXEMbI C pa3HbIMHU HadaJbHBIMH yCJIOBU-
smu. OrpenieNinTe Xxapakrep KoJeOaHul B CHCTEME.

6. Jlano nudpdepenmansHoe ypasHenue X+ f(x)=0. JluneapusyiiTe ero B OKpPeCTHOCTH

Toukn x=05. Oyuxuus f(x) umeer sum:  f(x)=x>. [laiite orenky norpemmocTy MHEApU3a-
1HH.

7. I'py3ux mMaccoil M Ha MpYy>KUHKE C )KECTKOCTBIO % COBEPILACT KOJEOaHUS B JKUAKOCTH.
Hackonbko Benuk noimkeH ObITh KOA(G(ULIHUEHT BA3KOTO TPEHUsl y , YTOOBI Ipy3uK Oe3 KoneOaHuil

JBUTANCA K 1oyioskeHuto paBHoBecus? (Ilpu permennu 3a1a4un ciieyeT BOCIONb30BaThCs YPABHEHUEM
K0J1e0aTeIbHON CUCTEMBI).
8. Jlano muddepenuuansHoe ypasHenue x+ f(x)=0. Jluneapusyiite ero B OKpecTHOCTH

Toukn x=0,5. ®ynkuusa f(x) umeer BUA: f(X) = x> +X. Jaiite OLIEHKY ITOIPEIIHOCTH JINHEA-
pHU3aLun.

PeliTuHr-KOHTpPOIBL Ne 2

1. Ilpu uccnenoBaHWU CTaTUYECKON XApAaKTEPUCTUKHU JATUMKA PACX0]la MOJIYUYEHBI CIIEIYIO-
1€ PE3YIIbTATHI:

Q, n/c 0 1 2 3 4 5 6 7 8

U,B 0 11 1,5 1,8 2,1 2,3 2,4 2,6 2,9

[TonGepuTe aHATUTHYECKYIO 3aBHCUMOCTB JIJIS aIITPOKCUMAIINN XapaKTEPUCTUKH.
2. OnpenenuTe KOpeHb anreGpandeckoro ypaBHeHus X2 sin 2x+1=0, xe€0,10.

3. Onpenenure KOPHU ypaBHEHHUS G cos(nx)-2=0,. xe010.

4. Ilpu uccienoBaHUM CTaTUYECKON XapaKTEPUCTUKH JaTUMKA JABJICHUS NIOJIyUYEHBI CIEYI0-
M€ Pe3yJIbTaThl:

P,MIla |0 1 2 3 4 5 6 7 8

U,B 0 0,1 0,5 1,0 1,8 2,6 3,7 51 6,8




[TonGepure aHAIUTUYECKYIO 3aBUCUMOCTD JUIsl alllIPOKCUMALIUY XapaKTEPUCTUKH.

X
=, %@L =15, te(@121). Chopmyu-
J3
py#Te 3agauy Komm u 3anummte GopMyJsisl Ui €ro peleHus MeTogaMu Ditnepa, XpioHa u Pynre-
Kyrra.

5. Jlano muddepeHnuaabHoe ypaBHEHUE X =t + Sin

X
J3

pyite 3amady Komm u 3anummre GopMmynbl Ui ero pemeHus merogamu Amnamca-bamidopra u
Anamca-MoyiToHa.

6. Jlano muddepeHmanbHOE ypaBHEHHE X =t +sin—— , Xo(L1) =15, te(1121). Chopmymu-

7. Onpenenute KOPeHb aNreOpandecKoro ypaBHEeHUS G (1— e~ ): -1, xe-L11].
! X
8. Jlano quddepeHunansHoe ypaBHeHHe X =t +C0S—, Xo(1,7)=5,3, te(1,7;2,7). Chopmyu-
T
py#ite 3agauy Komm u 3anmummre GopMyIisl Ut €ro peleHuss MeToaaMu Ditnepa, XpioHa U Pynre-
Kyrra.
y y 1 y
9. Ha Bxome oObekTa ynpasieHus ¢ nepeaatouton Gpyukiuit H(s) = P JCHCTBYET rap-
S+

monunyeckuii curaain X(t)=10sin0,5t. OnpenenuTh BEIXOAHOM CUTHAT 00BEKTA.

10. Ha Bxozxe oObekTa ynpapieHus ¢ nepeaarouynon ¢pyskmiin H(S) = 01s+1

NENCTBYET rap-

monundeckuii curaain X(t)=10sin0,5t. OnpeaenuTh BEIXOAHOM CUTHAT 00BEKTA.

PeriTuHr-KoHTpOIBL Ne 3
1. CocTaBbTe IpOrpaMMy AJIsl MOJICTUPOBAHUS ITPOIIECCOB B CUCTEME.

u e ﬁ Q y
Tis+1 Tos+1
k3

2. CocTaBbTe nporpamMmy Ijist MOACIIUPOBAHUS MTPOLECCOB B CUCTEMC.

u e
k2 ks | Y
ka Ts+1 s

ka

3. CocTaBbTe nporpamMmy pacdera npouccCoB B aBTOMATHYECKOM CHCTEME.

u e ﬂ Q y
Tis+1l Tas+1

k3




4. TTo ’KCIIepUMEHTAIILHOM YaCTOTHOM XapaKTEPUCTHKE 00bEKTa ONPEACIIUTD €ro MepeaaToy-
HYI0 (QYHKIIHIO.

L{w} °® o,

0,1 1 = 1a 100 o pan'c
-20

410

5. o axcniepumenTansHoit KUX onpenenuTs nepenaTouHyro GyHKINIO 0OBEKTa YIIpaBICHHS.

Im
L Ee
03 [ 02| 01 c0| oI 0.2
w=]- 0,1
ﬂ Ll
m\'.\
6 CocraBbTe nporpaMmy Jisl pacyeTa IpoLecCOB B CUCTEME
u e
1 y
k Twms
Tis
T2s+1
1. [To sxcniepumenTansHoi JIAUX onpenenuts nepenaTounyio GpyHKIHIO 00beKTa.

L{m) —
20

0 0.1 1 10 100 i, pagc
-20
-40

8. ITo skcniepumenTanbHOi KUX onpeaenuTs nepeaTouHyto QyHKIMIO 00bEKTa yIpaBIeHUs.

5.2. ITpoMe:kyTOYHASI ATTECTALMS 110 UTOTaM OCBOCHUS TUCLIUTUINHBI (IK3AMEH).

Bomnpocsl k 3x3ameny

1. ITousiTHe cUCTEMBI U MOJIENU. BUABI U CBOMCTBA MOJIEIIEH.



2. Metoast noctpoenust Mmojieneil. OCOOEHHOCTH METOJIOB U IPUMEPHI.

3. Maremaruyeckue 00BEKTHI, HCIIOIb3yEeMble ITPH MOJICIIUPOBAHUH.

4. MonenupoBaHue Kak METOJl Hay4yHoro uccienoBaHus. Criocodbl MOAEIUPOBAHUS.

5. ®eHoMeHOIOTHIeCKUEe MOAETH. MeToIbl MOCTPOEHUS, 0COOCHHOCTH.

5. AHanuUTUYECKUI METOJ MOCTPOEHUs Mojeneil cucreMm. YpaBHeHus Jlarpanxka, ['amusb-
ToHa, Jlarpamka-Makcsemnna. YpaBHenue O6ananca. Ypasaenne HaBbe-Ctokca. YpaBHeHue Diinepa.

6. DKBHUBaJICHTHBIC ITpeoOpazoBanus Moaesei. Teopus pa3MepHOCTH.

7. Teopema nomodus. Iloctpoenne Mozeneil CuCTeM Ha OCHOBE TEOPUH Pa3MEPHOCTH.

8. HeskBuBaneHTHbIC MpeoOpa3oBaHus Mojaene. JInneapu3anys HETMHEHHBIX CUCTEM.

9. OCHOBHBIE 3aJla4M UCCIICIOBAHUS JUHAMHYECKUX CUCTEM. TOYHBIC ¥ IPUOIMKEHHBIC Me-
TOJBI UCCIIETOBAHMUS.

10. MeTo1bI MOJIETUPOBAHUS CTATUUECKUX PEXKUMOB CUCTEM. BBIUUCIUTENBHBIE METO/IbI
peleHus anredpandeckux ypaBHEHUH.

11. MeTtozp! 0JIOBUHHBIX AeneHui, HpioToHa, MpOCThIX UTEpaLuid, CeKyIInX, Xopa. Moau-
dbunupoBanHbsie MeTo 16l HproTOHA.

12. BeIunciuTenbHBIE METO/IBI ONPEASIICHUS] KOMIUIEKCHBIX KOPHEH anredpanyecKux ypas-

HEHMH.
13. BoruncnurenbHbIE METO/Ibl YUCICHHOTO PEIICHHS CUCTEM alre0panvdeckux ypaBHEHUH.
14. BpruucnuTenbHble METOIbI pelieHus quddepeHnanbHbIX ypaBHeHni. 3anadya Koy,
15. OpHomiaroBbie METO/BI pelICHHsI OOBIKHOBEHHBIX TU(PEpEeHIINATBHBIX YPAaBHEHHUH.
16.  MHoromaroBsie METObI pemieHus AuddepeHnrnaibHbIX YpaBHEHHH.
17.  Kpaeas 3amaya. MeTo1 IPOrOHKH.
18. [Ipoexumonusie MeToibl. Meton ["anepkuHa.
19.  BeuucnuTensHble METOABI peuieHus MU GepeHIHaTbHBIX YPABHEHUH C YaCTHBIMH
POU3BOIHBIMHU.
20.  CrpyKTypHOE MOJETUPOBAHHIE JHHAMUYECKAX CUCTEM.
21.  DkcnepUMEHTallbHbIE METO/IbI TIOCTPOEHUS MOJIETIEH CHCTEM.

20. I'padoananuTryueckrie METOBI ONIPEACIICHUs MOJIeIeil 0OBEKTOB MO MEPEXOTHON Xapak-
TEPUCTHKE.

21. Onpenenenre Mojieneil 00bEKTOB MO YaCTOTHBIM XapaKTEPUCTHKAM.

22. TloctpoeHue Mojeneil CTaTUYECKUX XapaKTEepUCTHK OOBEKTOB YyIpaBiieHHs. Meron
HaMMEHBIINX KBA/IPaTOB.

23. Ilposepka anexBatHocTH Mozenel. Kpurepuit dumepa.

5.3.CamocTosiTesibHas padoTa 00y4yaroImerocs.

CaMocTtosTenpHas pa60Ta 3aKIIIO9aCTCA B U3YUCHHUU COJACPKaHUA TEM KypcCa IO KOHCIICKTaM,
yqe6Hm<aM n JIOHOJ'IHPITGJ'IBHOﬁ JUTEPATYpPE, MOATOTOBKE K J'Ia60paT0pHI)IM 3aHATUAM, K TCKYLIEM
KOHTPOJIAM YyCIIEBACMOCTH, O(I)OpMJ'ICHI/II/I J'Ia60paTOpHLIX pa6OT, MMOATOTOBKC K 5K3aMCHY.

TeMbl 1J1s1 CAMOCTOSITEILHOM PadoTHI

MaremaTnueckue 0ObeKThI, UCIIOJIb3yeMbIe IIPH MOIETHUPOBAHUY.
VYpaBuenus Jlarpanxa u ['amunbToHA.

BrruncnurenbHble METOBI pEIIeHUs anreOpandyeckux ypaBHEHUH.
MeTonbl TPOBEPKH aIEKBATHOCTH MOJIEIIEH.

I'eneTnyecKkue aIropUuTMBI.

Meton Monte-Kapio.

Busyanuzanus nponeccos pyu MOJAEIUPOBAHNH.

NoabkowhE



8. Data mining.
9. ®unetp Kanmana-berocu.
10. MeTop1 MPOTHO3UPOBAHUS.

TemaTnka KYPCOBOI'0 IIPOCKTUPOBAHUSA

MoaenupoBaHue CIEIAIIECH CUCTEMBI.

NG~ WNE

MonenupoBaHue 3J€KTPOMarHUTHOTO IIPUBOJIA.
MozenupoBaHue 3JIEKTPONPUBO/IA TTOCTOSHHOI'O TOKA.

MopenupoBaHre aBTOMAaTHYECKOW CUCTEMBI PETYJIIMPOBAHKS YPOBHS BOJBI B pe3epByape.
MopenupoBaHue aBTOMaTUYECKON CUCTEMBI PEryJIMPOBAHUS JaBICHUS.
MogenupoBaHre aBTOMaTUYECKON CUCTEMBI PETYJIIMPOBAHUS TEMIIEPATYPHI.
MopenrpoBanue aBTOMaTUYECKON CUCTEMBI PETYJIMPOBAHUS HANIPSIKEHUS.
MopenupoBaHre aBTOMaTUYECKOW CUCTEMBI PETYJIIMPOBAHUS TOKA.

CDOHI[ OLCHOYHBIX CPCACTB HJIA MPOBCACHUA aTTCCTAlIUU YPOBHSA C(bOpMI/IpOBaHHOCTI/I
KOMHGTGHHI/Iﬁ 06yqa}01111/1xc;[ 10 JUCHHMITIIMHE O(bOpMJISICTC?[ OTACJIBHBIM JOKYMCHTOM.

6. YYEBHO-METOJAUYEKCOE U HH®OPMALMUOHHOE OBECIIEYEHHE

JUCHUTINHBI

6.1 Kuuroo0ecneueHHOCTH

HaumenoBanue nutepaTypsl: aBTOp, Ha3Banue, | ['ox u3na- KHUT'OOBECITEYHEHHOCH
BUJI TUII U3JIAHUS, U31ATEIIHCTBO HUS Hanuuue B anekrponHom katanore 9bC
1 2 3

OcHoBHas IuTepaTypa

1. Cocuun I1.1. Apxurekrypraoe moaenun- | 2019 https://lanbook.com/catalog/inform
pOBaHUE aBTOMATU3UPOBAHHBIX CUCTEM. atika/arkhitekturnoe-modelirovanie-
— CII6., Jlans, 2019. — 180 c. avtomatizirovannykh-sistem?2/

2. Xab6apos C.II. OcuoBbl mogenupoBanus | 2019 https://lanbook.com/catalog/inform
texundyeckux cuctem. — CII6., Jlanb, atika/osnovy-modelirovaniya-
2019. - 120 c. tekhnicheskikh-sistem-sreda-

simintech/

3. Ilen P.3. Craructuueckue meroast mate- | 2019 https://lanbook.com/catalog/inform

MaTHYECKOT0 MOJICTTUPOBAHUS, aHATN3a
Y ONITUMHU3AIUU TEXHOJIOTHYECKUX MPO-
neccos. — CII6., JIans, 2019. — 308 c.

atika/statisticheskie-metody-
matematicheskogo-modelirovaniya-
analiza-i-optimizatsii-
tekhnologicheskikh-pro/




Z[OHOJ'IHI/ITeJIBHaSI JUTEpaTypa

1. Awmenuna M.A. IIporpamma cxemorex- | 2019 https://lanbook.com/catalog/mashin

HUYECKOro MojaenupoBanus Micro ostroenie/programma-

Cap. Bepcuu 9, 10. — CII6., Jlans, skhemotekhnicheskogo-

2019. - 180 c. modelirovaniya-micro-sap-versii-9-
10/

2. TpymkoB A.C. Cratuctuueckas obopa- | 2019 https://lanbook.com/catalog/inform
0otka udopmanuu. OCHOBBI TEOPHH U atika/statisticheskaya-obrabotka-
KOMIIbIOTEPHBIN mpakTukyM. — CII0., informatsii-osnovy-teorii-i-

Jlanp, 2019. — 152 c. kompyuternyy-praktikum-/

6.2.Ilepuoguyeckue u3IaHusl

ABTOMATHKA U TEJIIEMEXaHUKA.

Marematrnueckoe MOAECIMPOBAHUE.

N3Bectuss PAH. Teopus u cuctemsl ynpaBieHUsI.
DIEKTPOTEXHUKA.

Henuneitnbiit Mup.

agrwpdE

6.3. UuTepHeT-pecypcebl

1. PYCHUKOH — Poccuiickuii apxuB 10 cHCTEMaM U yIpaBlieHuro - http://www.rusycon.ru

2. IFAC - Mexnynapoanas deneparus mo aBromarndeckomy yipasienuto (International Fed-
eration on Automatic Control) - http://www.ifac-control.org/

IEEE (Institute of Electrical and Electronical Engineers) - http://www.ieee.org/
Kubepuetuka - http://www.rmcybernetics.com/

Teopwust ynpaBnieHus: 1 MHKEHEPHbIC IPUITOKeHHUs - http://www.theorem.net/
OO6pasoBarenbHbI MaTeMaTHUeCKuii caiT - http://www.exponenta.ru/

Marematrueckas sHmKIoneaus - http://allmath.com/

CpencTBa v CHCTEMbI KOMITBIOTEPHON aBToMaTH3anuu - http://asutp.ru

N AW

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Jlia peanuzanuy JaHHON NUCLUUIIIMHBI UMEIOTCS CIIELIMAIbHBIE TOMEILEHUS IS IPOBEICHUS
3aHSTHH JIEKIMOHHOIO, IPAKTUYECKOT 0 TUIA, TPYIIOBBIX U MHINBUYAJIBHBIX KOHCYJIbTAIUN, TEKY-
IIET0 KOHTPOJIS ¥ TPOMEKYTOUHOM aTTEeCTAllNH, a TaK e IOMEILECHHSI 1151 CAMOCTOSITENTbHON paboThI.

JIaGopaTopHbIe 3aHATHSI IPOBOATCS B KOMITbIOTEpHOM Kitacce kadenpsr  BTuCVY 111-3,
OCHAIIIEHHBIM COBPEMEHHBIMU MEPCOHAIBHBIMU KOMITBIOTEpAMHU C YCTAHOBJICHHOM OIEepaliMoOHHON
cucrtemoit Windows 8 (10).

[Ipu u3yueHun AMCUUIUIMHBI UCIIOJIb3YETCS CIEayIollee PorpaMMHOe o0ecrieueHue: onepa-
imonnas cuctema MSWindows, CYB/] MS SQL.

Jlia peanuzanny JaHHON AUCLHUIIIMHBI UMEIOTCS CIIELIMATIbHBIE TOMEILEHUS IS IPOBEICHUS
3aHATUH JIEKIMOHHOTO, JJa00OPaTOPHOTO, MPAKTUYECKOT0 THUIIA, TPYNIOBBIX U MHIUBUIYaTbHBIX KOH-
CyJIbTalli, TEKYILEr0 KOHTPOJIS U IPOMEKYTOYHON aTTECTAllMK, a TaK K€ IOMEIIEHUS U1 CaMOCTO-
ATEITLHON PaOOTHI.


http://www.rusycon.ru/
http://www.ifac-control.org/
http://www.ieee.org/
http://www.theorem.net/
http://allmath.com/
http://asutp.ru/




Pa6ouyro nporpamMmy cocTaBhi
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