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JIucT akTyajauzauuu padodeil mporpaMmMbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
y4eOHOM TOJly Ha 3aceaHuu Kageapbl ABTOMATU3UPOBAHHBIX CUCTEM YIIPABICHUS

IIporokomor 20 1. Ne

3aB. kadempoii C.M.KHz[peeB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl ABTOMAaTH3UPOBAHHBIX CHCTEM YITPABICHHS

[IpoTrokonm oT 20 . Ne
3aB. kadenpoii C.M. Annpeen

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
y4eOHOM ToIy Ha 3acemaHuu Kapeapbl ABTOMAaTH3UPOBAHHBIX CHCTEM YIPABICHUS

[Ipotokom ot 20 . Ne

3aB. kadenpoii C.M._AHJ:[peeB

Pabouas mporpamma nepecmMotpeHa, odcyxieHa u ogoopena st peanusanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kadeapbl ABTOMAaTH3WPOBAHHBIX CUCTEM YITPABICHHS

[Iporokom ot 20 1. Ne

3aB. kadenpoii C.M.KHszeeB




1 Ilesin ocBOEHMSI TUCHUIIIIMHBI (MOTYJIs1)

HenssMu OCBOEHHUS AUCHUIUIMHBL «MaTemMaTH4eckoe MOJCIUPOBAHUE)» SIBIISIOTCS:
pa3BuUTHE TMPOPECCHOHAIBHBIX KOMIETEHIIMH B 00JIaCTH TPUMEHEHHS COBPEMEHHBIX
TEOPETUYECKNX U OKCIEPHUMEHTAIbHBIX METOJOB pa3padOTKH MaTeMaTUYEeCKHX MOjelei
HCCIICAYEeMbIX OOBEKTOB U MPOIECCOB, OpPraHU3AMM W MPOBEIACHUIO KOMITBIOTEPHOTO
MOJICIMPOBAHUSL C TMPUMEHEHHEM COBPEMEHHBIX CPEACTB M METOAOB, HCIOJIb30BAHUS
pEe3yIbTaTOB OCBOCHHS (yHIAMEHTAIbHBIX W TPUKIAJHBIX JUCHHWIUIAH JJIs CHUHTE3a |
peann3alyi MaTeMaTH4YeCKON MOJIEIH.

2 MecTo AMCUUILTUHBI (MOAYJIs1) B CTPYKTYpPe 00pa3oBaTe/IbHOM NPOrpaMMbl

JucuuruinHa MareMaTHYecKoe MOJETHPOBAHME BXOJUT B 4acTh Y4eOHOIro IjIaHa
(bopmHpyeMyto yyacTHUKaMHU 00pa30BaTeNbHbIX OTHOLIEHUH 00pa30BaTeNIbHON IPOrPaMMBbl.

Jns  W3ydeHUs  JUCHUIUIMHBI ~ HEOOXOAMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUsA),
c(hOpMHUPOBAHHBIE B PE3yJIbTaTe U3YUEHUS AUCHUIUINH/ IPAKTHK:

WNudopmaruka

Maremartuka

OCHOBBI 00EKTHO-OPUEHTHPOBAHHOTO TPOTPAMMHUPOBAHUS

3HaHus (YMEHMs, BIaJIeHHs ), NOIyYEeHHbIE NPU U3YYEHUU JAHHOW TUCLHUIUIMHBEI OyIyT
HEOOXOIUMBI [T U3YYEeHUS AUCIUTUINH/TIPAKTHK:

MeToabI OITUMU3AIIHA

Teopus sxciepuMeHTa U HayKa O JaHHBIX

WHTennekTyanbHble CUCTEMBI YIIPABICHUS

MopenupoBaHue CUCTEM YIIPABIICHHUS

SCADA cuctembl

[lonrotoBka K  mpoueAype 3alUThl HM  M[POLEAypa  3allUThl  BBITYCKHOM
KBaJTU(DUKAIIMOHHOM paOOTHI

DCKN3HOE MPOEKTHPOBAHNE ABTOMATU3UPOBAHHBIX CUCTEM YIIPABICHHUS

3 Komnerenuuu ody4arouierocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOAYJIA) M IVIAHMPYeMble pe3y/IbTaThbl 00yUeHHu s

B pesynbprate ocBoeHUS AUCHMIUIMHBI (MOAyis) «MaTemMaTHueckoe MOJETUPOBAHUE)
o0yyaroImuiics J0JKEH 00J1aAaTh CIEAYOIMMHA KOMIETEHIIUSIMHU:

KOI[ HHIAUKATOpa I/IHI[I/IKaTOp JOCTHIXCHHA KOMIICTCHIIMH

[1K-1 CnocoGeH npoBOAWUTH HCCIEAOBAaHHE ABTOMATU3UPYEMOro OOBEKTa M pa3padaTbIBaTh
ACKU3HBIN IPOEKT aBTOMATU3UPOBAHHOM CUCTEMBI YIIPABICHUSI TEXHOJIOTUYECKUMHU ITPOLIECCAMU

[K-1.1 Brimonnser c6op, o0pabOTKy M aHalIM3 HUCXOAHBIX JTAHHBIX 00 OOBEKTE
YIpaBJICHUs, BKIIOYas cOOp CBENEHWH O 3apyOeKHBIX M OTEYECTBEHHBIX
aHajorax

[1K-1.2 Brimonaser pacuersl, HE00XOAUMBIE ISt POEKTHUPOBAHUS
AaBTOMATH3MPOBAHHOW  CHUCTEMBl  YIPABICHHS  TEXHOJOTHUYECKUMHU
nporeccaMu

[1K-1.3 BhimonHgeT MNOArOTOBKY MaTepHalioB JJIsl OT4eTa IO pe3yJbTaraM
00cenoBannsa 00bEKTa ABTOMATU3 AN




4. CTpyKTypa, 00bEM U COlepPKaAHM e TUCITUIIJIMHBI (MOTYJIs1)
OO0mast TpyI0eMKOCTh JUCIHMILTUHBI cocTaBiseT 3 3aueTHbIX eauHuin 108 akan. gacoB, B ToMm

YHHUCIIC:

— KOHTaKTHas pabora— 98 akaj. yacos:
—ayauTopHas — 68 akaJl. 4acos;
—BHeayautopHas — 30 akaJl. 4acos;

— caMmocTosTenpHas pabora — 10 akas. gacos;
— B (hopMe npaKkTUIecKoit moaroroBku — 0 akaj. yac;

d)opMa aTTCCTalluH - 3a4CT

AynutopHas 3 s
o | xonTakTHas pabora E 5 dopma TeKyLIEro
=
5 B aKaJl. yacax o Bu, KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) g B A . p Kon
= 3 ©| caMOCTOSITENbHOW |  yCIeBaeMOCTH U
JIUCLUTUTAHBI 5 [~ . | xomnerenuun
@) g £ padoThI MPOMEKYTOUHOH
Tlex. | a0 | TPaKT. =g aTTecTaluu
3aH. 3aH. | O
1. OcHOBHBIE IIOAXONBI U
MIOCTaHOBKA 3amaq
MaTEeMaTHYECKOTO
MOJENIUPOBAHUS  CHCTEM U
MIPOIIECCOB
1.1 HasnaueHue ¥ BHIBI CaMoCTOSTENBHOE " TIK-1.1,
o | Ycrusri onpoc mo
Mozele  TpPOIECCOB U 4 H3ydeHHEe yueOHOU TeMe TK-1.2,
CHCTEM. JIUTEPATYPBHI. IK-1.3
CamocrosTenpHOE
4 uzydeHne yueOHoi | YcrHbIi onpoc mo
1.2 Matemaruyeckue Y M poc
MOZEMH  CTATHYECKHX TUTEePaATYPHI. TIPaKTUIECKOM TIK-1.1,
4 4 1 IMonroroBka k  [pabore Nel "Mopenu TIK-1.2,
JUHAMUYECKUX TPOLECCOB.
BEITIOJTHEHHIO CTaTHYECKUX TIK-1.3
Ddopmanuzanys nporeccoB . "
NPaKTHYECKOU cucTeM
paboTs
HUroro no pazneny 8 4 1
2. UncrieHHBIe METOIBI PELICHUS
JuddepeHIanbHBIX ypaBHEHUI
JIMHAMHAYECKHX CHCTEM
VYerHbI onpoc no
CamocrosTensHoe NPaKTHYECKOU
2.1 Mogaens mpoIECCOB H3y4deHHne yaeOHOon pabote Ne2
OIHCBIBAEMbIX JUTEPATYPBHI. «Pemenune MK-1.1,
g hepeHnInaTbHBIMU 4 4 1 IMoaroroBka k | auddepeHranbHbIX TIK-1.2,
YPaBHEHHUSMU. BBINOJIHEHUIO ypaBHEHUH B IK-1.3
JluHamMuuecKue MoJenu MIPAKTUYECKOM cucreme
paboThI BU3YQJIHOTO
4 MOJIEITUPOBAHISD)
VYcTHbI# onpoc no
CamocTosiTensHoe MPaKTHYECKOI
n3y4deHne yaeOHon abote Ne3
2.2 Meroasl 4YKUCIEHHOTO Y y p
JUTEPATYPHI. «YucneHnHbie IK-1.1,
peleHus
4 4 1 ITogroroBka K METOIbI PEeIICHUS TIK-1.2,
g hepeHnnaTbHbIX
. BBINONHEHUIO | muddepeHnnanbHbIX IK-1.3
YpaBHEHUH U CHCTEM N .
MIPaKTHYECKON yYpaBHEHHI
pabdoTsl JIUHAMUYECKUX
CHCTEM)




Hroro no pa3ueny 8 | 8 | 2 |
3. MaremaTtuyeckoe
MO/JICITUPOBAHUE THTOBBIX
3JIEMEHTOB cucTeM
ABTOMATH3ALIMH U YIIPABJICHUS
YcTHBIH onpoc 1o
TIPaKTHIECKOI
CamocrosTensHoe
o pabote Nod
H3ydeHHe yueOHOU
3.1 ANTOPUTMBI " «Hcnonp3oBanue
MpOorpaMMHBIE cpencTBa JUTCPATyphI. METOJ/I0B TK-1.1,
porp 6 8 1 IToaroroBka TIK-1.2,
MaTeMaTHYECKOTO OTIePaIMOHHOTO
BBIMOJTHCHUIO TK-1.3
MOJICTTUPOBAHUS . WCYHCIICHHS TS
MPaKTHYESCKON
MOCTPOCHHUS
paboThl .
MO/JIeTIeH TUITOBBIX
snemMeHToB CAPY
4 VeTHEIH ompoc 110
TIPaKTHIECKOM
CaMocTosTeNbHOE pabote No5
3.2 HccnemoBaHue CHUCTEM u3ydeHue yueOHol | «MaremaTuyeckue
B (opMe «BXOI-BBIXOI» C JIUTEPATyPHI. MO/ICTIM CUCTEM B IK-1.1,
UCTIOJIb30BAaHUEM THITOBBIX 4 6 1 IMoaroroBka hopme TK-1.2,
3JIEMEHTOB 1o BBIITOJIHEHUIO «BXOJ-BBIXOJ» C TIK-1.3
MaTeMaTHIECKON MOJIEITH MIPaKTHIECKOM HCIIOJTE30BaHUEM
paboTsl nepeIaTOuHbIX
(GYHKUIUH THIIOBBIX
AJIEMEHTOB
Uroro no pazneny 10 14 2
4, Maremaruueckoe
MO/ICTUPOBAHUE cucTeM
ABTOMATHYECKOTO YIIpaBJICHUS
YcTHBIH onpoc 1o
CamocTosiTensHOe TIPaKTHIECKOI
4.1 AnroputMuzanus | M3Y4YCHHE YUICOHOU pabote Ne6
MporpaMMHasl  peai3alus JUTEPATYPHI. «Matemaruueckoe TK-1.1,
MaTeMaTH4YECKUX MOJeIeh 4 4 1 IToaroroBka k MOJIETMPOBaHHE TIK-1.2,
JTMHEHHBIX cUCTEM BBIMOJIHCHUIO THTIOBBIX KOHTYPOB TIK-1.3
YIPaBIEHUS NPaKTUYECKOU CHUCTEM
paboThI ABTOMATUYECKOTO
peryJIMpOBaHuUs)
VYerHbI onpoc no
4 HPaKTHYECKOM
CamocrosTenpHOoe
o pabote No7
u3ydeHue yueOHon
4.2 CrpykrypHas cxema IHTepATYpEI «MopenupoBanue u
KOHTYypa TIpaBJICHUSI. ’ HCCIIeIOBAHUE
HOCTYI())CHI/IG . MOJETIHN foAroToBia K ne efo HBIX MK-11,
KOHTp a T aBneLItIH;I 4 4 ! HPAKTIHECKUM I I())Hecf:lOB B TIK-1.2,
yp yip ’ 3aHATHUAM, P TIK-1.3
Pacuer IIEPEXOIHBIX koHType CAP ¢
MPOLIECCOB B KOHTYpE BIMOIHEHHIE [I1-perynsTopom u
p ype: IIPaKTUYECKUX pery p
HCIIOJIHUTCIIbHBIM
pabor
MEXaHH3MOM
MTOCTOSITHHOM
HWroro 1o pazaeiny 8 8 5
Hroro 3a cemectp 34 34 7 3a4ér
Hroro no nucuuruinHe 34 34 10 3a4er




5 O0pa3oBaTtesibHbIE TEXHOJIOTHHI

Tpaauumonnsie 0O6pa3oBaTeNbHbIE TEXHOJIOTUN — MH(OPMAIIMOHHAS JIEKLIHUS (BBOJIHYIO
JICKIIHIO, TJIC IaeT TIEPBOE MPEICTABICHUE O MIPEIMETE M 3HAKOMCTBO CTY/ICHTOB C HA3HAYCHUEM U
3aladyaMu Kypca); JEKIMH — KOHCYJbTAIluH, M3JI0KEHHE HOBOTO MaTepuala COMpPOBOXKIIASTCS
MIOCTAaHOBKOH BOMPOCOB W JMCKYCCHEH B TOWUCKaX OTBETOB Ha 3TH BOIMPOCHI, MPAKTUYECKUE
paboTHI.

TexHonoruu mpoOiieMHOro OoOydYeHHs] — MPOOJIEMHBIE JIEKIIUU SIBISIETCS PE3yJIbTaTOM
YCBOCHHUS TIOJTy4YEeHHOU HH(OPMAITIH TOCPEICTBOM ITOCTAHOBKH ITPOOJIEMHOTO BOIIPOCA U MTOUCKA
NMyTel ero pemieHus; MPaKTHYECKUE 3aHATHS C KCIOJb30BaHHEM MpoOiIeMHOro oOydeHwHe,
KOTOPOE 3aKIII0YAeTCs] B CTUMYJIMPOBAHUH CTYJCHTOB K CAMOCTOSATEIHHON «IOOBIUE» 3HAHUH,
HEOOXOJMMBIX JIJISl PEUICHUsT KOHKPETHOW mpoOnembl. [IpakThdeckoe 3aHsATHE HAa OCHOBE
Kelic-MeTo1a — 00y4eHre B KOHTEKCTE MOJACTUPYEMON CUTYaIluH, BOCIPOU3BOISINECH peaTbHbIe
YCIIOBHSI HAYYHOMH, TIPOM3BOJICTBEHHOM, OOIECTBEHHOM AeATeIbHOCTH. O0yJaronuecs J0DKHBI
MIPOAHATU3UPOBATEH CUTYAIIHIO, Pa300paThCs B CyTH MPOOIEM, TIPEUIOKUTH BO3MOKHBIE PEIICHUS
Y BBIOPATH JIy4IIICe U3 HUX.

TexHonoruu npoeKkTHOro OOy4YeHHsT — OpraHM3alus 00pa30BaTENBHOTO Mpolecca B
COOTBETCTBUH C aJITOPUTMOM IIOATAITHOTO PEIICHUs MPOOJIEMHON 3a/Ja4dl WJIM BBITIOJTHEHUS
y‘IC6HOFO 3alaHUs. CTYIIGHTBI B COCTaBC I'PYIIbI BBITIOJIHAIOT I/ICCJ'ICI[OBaTeJ'II)CKI/Iﬁ IIPOCKT, B
KOTOPOM TIPOM3BOJAT HAayuYHBIC HWCCIECJOBAHMS IO 33JaHHOW TEeME B paMKaX HM3y4aeMbIX B
TUCHIUTUTHHE. Pe3ynbTaThl HCCIIeJOBaHUS IPEICTABIISIOT B (JOpME YCTHOTO JOKIIA/.

HNudpopmannoHHO-KOMMYHHUKAIIMOHHBIE  00pa30BaTEIbHBIC TEXHOJOTHUH — B  XOJIE
MMPOBCACHUA JICKIIMOHHBIX 3aHSATUN npeayCcMaTpuBacTCsa MCIOJIB30BAHUC JJICKTPOHHOI'O
JIEMOHCTPAIIMOHHOTO MaTepuaa (JCKIUH-BU3YyaJIM3alliK), HCIIOJIb30BaHue MHTEepHET pecypcoB
AJI TIPOMEIKYTOYHBIX aTTeCTaHI/II\/JI H IIPOBCPKU OCTATOYHBIX 3HaHUU

JIeKIIMOHHBIN MaTepuai 3aKperuisieTcss B XOJle NPAaKTUYECKUX padOT, Ha KOTOPBIX
BBITTOJHAIOTCA I'PYIIIOBBIC UJIW HHAWBHUYAJIbHBIC 3aIaHUA 110 HpOfII[GHHOfI TEME.

CamocrosaTenbHas paboTa CTUMYJIHUPYET CTYACHTOB K CAMOCTOSITENIbHOW MPOpadoTKe B
nporiecce NOJAr0TOBKH K YCTHOMY OIIPOCY, TECTUPOBAHHIO M HTOTOBOM aTTECTAIIHH.

B xone npoBeneHus TEKIIMOHHBIX 3aHATHHI MPEyCMaTPUBAETCS:

MCIOJIb30BaHUE AIEKTPOHHOTO IEMOHCTPAIIMOHHOTO MaTepuana;

HCIIOJIb30BAHHUE SJICKTPOHHBIX y‘~IG6HI/IKOB I10 OTACJIIBHBIM TEMaM SaHHTHfI;

aKTUBHbIE M WHTEPAKTUBHBIE (POpMBI OOyUEHHS: BApUATUBHBIM OMpPOC, JUCKYCCHUH,
YCTHBIﬁ orpoc, TECTOBLIN or11poc, I/IHZ[I/IBI/II[yaJ'IBHBII\/JI JOKJIaa IO pe3yJibTaTaM BBIIIOJHCHUA
MPAKTHYECKON pabOThI U T. 1.

6 YueOHO-MeTOANYECKOE 00ecneyeHre CAMOCTOSITeIbHOI padoThI 00y4arommxcst
[IpencraBneno B mpuioxeHuu 1.

7 OneHOYHBbIE CPe/ICTBA 1Jisl IPOBeeHHS MPOMEKYTOUYHOM aTTecTAlNU
[IpencraBneHbl B IPUIOKEHUN 2.

8 YuedHo-MeToqMYeCKOE M MH(POPMAIIHOHHOE 00ecTiedeHHe TUCIIUIITHHBI (MOTYJI51)

a) OcHoBHas JuTEpaTypa:

1. 3unoBseB, B. B. MozaenupoBaHue mpoieccoB u cucteM . ydeOHoe mocobue / B. B.
3unoBweB, A. H. Ctapoay6os, I1. . Huxonaes ; 3unoBreB B. B., Ctapony6os A. H., Hukomnaes
IT. K. - Kemeporo : Ky3I'TY umenu T.®. I'opbaueBa, 2016. - 146 c. - Kanura u3 Kosiekuuu
Ky3sI'TY wumenn T.®. TopbaueBa - HmxkeHnepHo-rexHuyeckue Hayku. - URL:
https://e.lanbook.com/book/105406. - URL: https://e.lanbook.com/img/cover/book/105406.jpg. -
ISBN 978-5-906888-10-5.

2. Xmynp, B. A. MonenupoBaHue 3aMKHYTBIX CUCTEM aBTOMATHYECKOTO yIPaBICHUS :
yueOHoe ocobwue 1yisi By30B / B. A. dKmy . - 2-e uzg. - Mockga : FOpaiir, 2023. - 128 c.



https://e.lanbook.com/book/105406
https://e.lanbook.com/img/cover/book/105406.jpg

. yuebHoe mocobue it By3oB / B. A. XKmynp. - 2-e usa. - Mocksa : FOpaiit, 2023. - 128 c. -
(Boiciiee o6paszoBanue). - URL: https://urait.ru/bcode/514140 (nara oopamenus: 29.09.2023). .

0) /lonoJIHUTeIbHAS JIUTEpPaTypa:

1. baxsanos JI. A. MonenupoBanue cuctem / JI. A. baxBanos.- Mocksa : ['opHast kHuUTa,
2006. - 295 c. - JlomymieHo Y4eOHO-METOAMYECKUM 00BETUHEHUEM BY30B 110 YHUBEPCUTETCKOMY
MOJIMTEXHUYECKOMY OOpa30BaHHMIO B KadecTBE y4eOHOrOo TOCOOWS I CTYACHTOB BBICIITHX
y4eOHBIX 3aBelCHHMH, oOydJamommxcs mo HampabieHutro 654600 «udopmatuka w
BBIUMCIUTENbHAS TexHUKa», crnenuanbHoctn 220200 «ABTOMATHU3WPOBAHHBIC CHUCTEMBI

00paboTtkn wHbOpManMuu W ynopaBieHus». - KHura w3 kommeknuu [opHas KHura -
NHXeHepHO-TEXHUUYECKHE HayKH. - URL:
http://e.lanbook.com/books/element.php?pll cid=25&pl1_id=3511. - URL:

https://e.lanbook.com/img/cover/book/3511.jpg. - ISBN 5-7418-0402-0.

2. Auapees C. M. MonenupoBanne 00beKTOB U CHCTEM yIPaBeHHUs | yueOHoe mocobwue /
C. M. Angpees ; MI'TVY. - Marauroropck : MI'TY, 2017. - 1 anekrpos. ont. auck (CD-ROM). -
URL: https://host.megaprolib.net/MP0109/Download/MObject/1873. - ISBN
978-5-9967-1028-7. - TekcT : 371€KTPOHHBIN.

3. Cocynun 0. A. MopenupoBaHue TpOIECCOB U CUCTeM | yueOHoe mocobue / 0. A.
Cocynmun.- Pszamp : PIPTY, 2020. - 48 c¢. - Kuaura wu3z xomiekuuu PIPTY -
WmxenepHno-rexunueckne Hayku. - URL: https://e.lanbook.com/book/168298. - URL:
https://e.lanbook.com/img/cover/book/168298.jpg.

B) MeToanuyeckne yKa3aHus:

1. Angpees C. M. MeToasl MaTeMaTH4eCKOrO MOJEIUPOBAHUS IMPOMBIIUICHHBIX H
MEXaTPOHHBIX CHCTEM yIpaBiieHHs : MpakTukyM [mist By3oB] / C. M. Aunpees, B. P. I'acusipos ;
Marnuroropckuii roc. rexunueckuii yH-T uM. I'. M. Hocosa. - Marauroropck : MI'TY um. I'. .
Hocosa, 2019. - 105 c. X WL, Ta0II., CXEMBI. - URL.:
https://host.megaprolib.net/MP0109/Download/MObject/20335. - ISBN 978-5-9967-1739-2. -
TekcT : HeTToCpeICTBEHHBIH.

r) IlporpammHuoe obecnieuenne u UHTepHeT-pecypcesl:

IIporpamMmmHoe oGecriedeHne

Haumenosanue I[10 Ne noroBopa Cpoxk aeicTBHsI TULIEH3UN
SCII?b Computation cB0OOTHO pacnpocTpansiemoe [10 OeccpodHo
Engine

MathCAD v.15

Education J-1662-13 o1 22.11.2013 OeccpodHo
University Edition
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Ipuioxkenne 1

YueOHO-MeTOANYECKOE O0ecTIeYeHre CAMOCTOSITeIbHOI PadoThl 00y4aromuxcs

ITo pucnunnune «MareMaTuueckoe MOACIMPOBAHUE» IIPENYCMOTPEHA ayJUTOPHAS U
BHEAyJUTOPHAS CaMOCTOsITEIbHAs paboTa 00yJaronuxcs.

AynuTOopHas caMOCTOsITeNIbHAS paboTa CTYJCHTOB MPEAIOJIAaraeT BHIIIOTHEHNE
IPAaKTUYECKUX paboT U JOKJIA[ 110 OJyYEHHBIM pe3yJIbTaTaM, a TAaKXkKe YCTHBIN OIPOC O MOpPsIIKe
BBITIOJIHEHUS] IPAKTUYECKON pabOThI, IOJYyUYEHHBIM YMEHUSM U HAaBbIKaM.

1. HpI/IMepHBIe BOIIPOCHI 1JIsl YCTHOI'0 ONPOCA 10 BBINMOJHCHHBIM IMPAKTHYCCKUM

padoram

Tema 1abopaTopHoOi
padoThI

Bonpocs! 1J1st yCTHOTO onpoca

Mojaenu cCTaTUYECKUX CUCTEM

1. Yro Takoe cTaTuyecKas XapakKTepUCTUKa CUCTEMBI?

2. IlpuBenure KiaccU(UKALUIO CTaTUYECKUX XapaKTEPUCTHK
cucrem?

3. 3anumuTe ypaBHEHHE CTaTHUECKOM XapaKTEepUCTUKH B 00ILEM
BUzE B (hopMe MoJIMHOMA N-0ii CTETIeHU

4. Kakue MeTonbl HUCHONB3YIOTCA s ONpeAeieHus
KO3 PHUIMEHTOB MOJMHOMA CTATHYECKOW XapaKTEPUCTHKH II0
HKCIEPUMEHTATbHBIM JaHHBIM?

5. 3anumuTe QyHKIMOHAT METO/1a HAMMEHBIIINX KBAJIPATOB.

6. [IpuBenuTe 6J10K-CXEMY MOMCKOBOI'O aJITOPUTMA OIIpeIEIICHUS
K03 (UILIMEHTOB MOJIMHOMA PEIPECCUOHHOIO YPaBHEHUSI.

7. Yo Takoe JIMHUA perpeccun?

8. 3Bammmure GopMynsl A onpeneneHus Kod(h(UIHEHTOB
pErpecCUOHHOro ypaBHeHMsi MerooM Kpamepa.

Pemenue

b hepeHIaTbHBIX
YpPaBHEHUH B CUCTEME
BU3YaJIbHOTO MOJICITUPOBAHHUS

1. O0mas cTpykTypa pemenus auddepeHnaIbHOro
ypaBHEHHS B (hOpME CTPYKTYPHOU CXEMBI

2. Kak 3aaTh HauaabHbIE 3HAYEHUSI UHTErPATOPOB?

3. Kakue BU3YaAJIbHBIC 3BCHBA UCIIOJIB3YOTCA IJISA
MOACIIMPOBAHUA JTUHAMUYCCKUX cucTeM?

4. Kak BbIOMpaeTcst YUCIIEHHBIH METOJl MHTEIPUPOBaHU?
5. Kak 3ayaercs BpeMst HHTETpUPOBaHUsI?

6. Kak 3agate macmtal rpaduka GyHkmu?

YucieHHbIE METO/IBI PEIICHUS
b hepeHIaTbHBIX
YpaBHCHHI JTMHAMUYECKUX
CHCTEM

1. Yro Takoe nuddepeHnnanbHoe ypaBHEHHE?

2. Ilo xakuM @pU3HAKaM MPOU3BOAUTCS KiacCU(UKAIUSL
muddepeHIMaTbHBIX YpaBHEHU?

3. Uto Takoe OOBIKHOBEHHOE Iu((pepeHInalIbHOe YpaBHEHUE?
3anumute npumep?

4. Kakoe nuddepeHnuaisHoe — ypaBHEHHE
YpaBHEHHUEM B YaCTHBIX MTPOU3BOIHBIX?

5. B uem oTnuuune nuHENRHBIX AU epeHInanbHbIX ypaBHEHUN OT
He-nuHenHbIX?  IlpuBenure npumepsl  nuddepeHImanbHbIX

Ha3bIBACTCsA




Tema 1abopaTopHoOi
padoThI

Bomnpocel 11 ycTHOro onpoca

YpPaBHEHUH 3TUX BUJIOB.

6. Uro Takoe omHOpoaHble auddepeHnaNbHbIe YpaBHEHUS?
[IpuBeau-te puMep JIMHEHNHOTO OJHOPOJTHOTO
QG epeHIaIbLHOT0 YPaBHEHUSI.

7. Kakoit Bun muddepeHnaibHbIX ypaBHEHUH Ha3bIBACTCA
HopManbHbIM? [IpuBenuTEe MpuMep Takoi 3anucu.

8. 3amumuTe B OOIIEM BHAE CHUCTEMY YypaBHEHUH IEPBOTO
NOpsAZIKa pPa3peleHHBIX OTHOCUTEIBHO IPOM3BOAHBIX. Kak
3aMUIIeTCs TaKkasi cCucTeMa B BEKTOPHOH Gopme?

9. llpuBenute mpuMep 3anucu TUpGEepeHINATFHOTO YPaBHEHUS
N-oro mopsiAKa  pa3pelieHHOEe  OTHOCUTENbHO  cTapiieit
IPOM3BOJIHON B (hOpME CUCTEMBI YpaBHEHHI MIEPBOTO MOPSIKA.
10. B kakoii ¢popme momyyaror permeHus auddepeHnaaIbHbIX
YpaBHEHU MIPU UCIIOJIb30BAHUN YHCIEHHBIX METOA0B?

11. Kakoe mpenmyIiecTBO YUCICHHBIX MeTO10B? /B uem coctout
HEJOCTaTOK  HCIIOJIb30BAaHUS  YMCIEHHBIX  METOJOB  IpuU
MoJTy4eHuu peteHus nuddepeHantbHOro ypaBHeH s ?

12. Yto Ha3bIBAIOT y3/71aMU CETKHU IPU MOCTPOCHUM YHUCICHHON
cxeMsl perieHus nuddepeHInanbHbIX ypaBHEHUN?

13.  Kakue  pa3nuyaroT  Kjacchl ~ METOAOB  pELICHUs
muddepeHIManbHBIX ypaBHeHUN? B yeM oTinune 3TuX KIaccoB
JpyT OT ipyra?

14. Kakoii BuA UMEET pEKYPPEHTHOE BBIPAKEHUE MpPHU
UCIOJIb30BAaHUU YHCIEHHOIO MeToja OWiepa i pelleHus
muddepeHIaTsHOTO YPaBHEHUS ?

13. IlpuBenutre TEOMETPUYECKYI0 MHTEPHPETAUIO METO/a
Oitnepa. Caenaiite NOACHEHUS K 3TOM cxeMe.

14. 3anummTe peKyppeHTHOE BBIpAXKEHUE MJs IOJyYeHUs
YHCIEHHOTO pelieHus JuddepeHInaIbHOr0 YpaBHEHUS

15. IlpeoOpa3yiite nuddepeHaIbHOE YypaBHEHUE K CHCTEME
TuddepeHMaIbHbIX ypaBHEeHUI 1-0ro nopsaka. 3anuiure
CUCTEMY PEKYPPEHTHBIX BBIPAKEHHUM JIsI MOy YEHUSI
YHMCJIEHHOTO PEIICHUSI.

YHucneHHoe pelenne
g depeHInaIbHbIX
YpaBHEHUU

1. IlpousBectu unciaeHHoe peuienue auddepeHnnanbHOro
YpaBHEHHUS.

y'+2y'+y=0 mpu y(0)=0, y'(0)=2

2. IlpousBecTu aHATUTHYECKOE pelieHne 1 depeHnalIbHOro
ypaBHEHHUS

5y"—y -3y=0 mpu y(0)=1, y'(0)=-2

3. PaccMoTpeTh noBeieHNe CUCTEMBI U COCTaBUTh MOJIEINb
npoliecca HaloJHEHHs 0aka B BUJE TMHEHHOTO
muddepeHIanbHOro ypasenus. [Iponssecti yucieHHOe
pelieHre noy4eHHoro nuddepeHaibHOro ypaBHEHUS

4. Kak npencraButh nuddepeHnraibHoe ypaBHEHHE,
OIKCHIBAIOLIEE MTOBE/ICHHE 00BEKTa B KAHOHUYECKOH popme?




Tema 1abopaTopHoOi
padoThI

Bomnpocel 11 ycTHOro onpoca

5. 3anummte nuHerHoe O/1Y n-oro nopsiaka ¢ HOCTOSTHHBIMU
K03 pHLIMEHTaMU C HEHYJICBOU MPaBOH YacThIO

6. Kakue merosel pemenns audQepeHnnanbHbIX ypaBHEHUH
HCTIONIB3YIOTCS B TIPU UCCIEIOBAHUU MOJENEH cucTem?

7. MeToibl YMCIACHHOTO pemeHust Ju(GepeHIIaTIbHbIX
YpaBHEHUH.

8. AnropuT™m peanu3anyuy BHIOPAHHOTO YUCICHHOTO METOIa
peueHus qudepeHnaIbHbIX YpaBHEHUNH MOJCTH

9. ITocTpoeHne cUCTEMBI Pa3HOCTHBIX YPaBHEHUH JUIs
YHCIEHHOTO pelieHus TuddepeHInaIbHOr0 YpaBHEHHUS.

Hcnonp30BaHne METOIOB
OTIEPAITMOHHOTO UCUUCIICHHSI
JUIS peIleHus
g hepeHIaTEHBIX
YpaBHEHU

1. Kax MOJIy4YUTh OIIEpaTOPHYIO bopmy 3anucu
nuddepeHnanbsHOro ypaBHeHua? YTo Takoe HHTerpal CBepTKU?

2. Kak mpeyicraBisieTcsi MOZICIb B oriepaTopHON (hopMe 3amucu?

3. [IpuBenuTe MOPSAIOK BHIYUCICHUS U300paKeHUH (DyHKIIMU Ha
pUMepe MPOCTEHIINX (PYHKITHI

4. [lepeunciiure  cBoiicTBa  mpeoOpazoBanus  Jlammaca.
[IpuBenute mpumep MOMyYeHHs NeEpeAaTOYHOW (QYHKIUH C
WCIOJIb30BaHNEM CBOMCTB MPeoOpa3oBaHUs

5. IlpuBenuTre mpuMep MONY4YEHHUS MOJEIM B OINEPATOPHOMN
dbopme

6. Kakue wuccnenoBaHus NPOU3BOJATCS IO MAaTEMaTUYECKUM
MOJIETISIM B OIlepaTopHoi dhopMme.

MareMmaTudeckue MOACIIN
cucreM B popme
«BXOJ-BBIXO» C
UCTOJIb30BaHUEM

nepeaTOYHbIX QYHKIUI

TUIIOBBIX AJIEMEHTOB

1. 3anumuTe nepeaaToyHble PYHKIMHU TUIIOBBIX 3JIEMEHTOB

2. 3ammmure BBIPpAXKCHUA JUIA YaCTOTHBIX XapaKTCPUCTUK
THIIOBBIX 3BCHHCB

3. 3anuimuTe BBIPAXEHHUS A BPEMEHHBIX XapaKTEPUCTHUK
TUIIOBBIX 3BEHHEB.

4. 3anummure AITOPUTM  MOJIYUYCHHUSA UYHUCICHHOI'O pacydeTa
BPCMCHHBIX XapPaKTCPUCTHUK

5. CpaBHI/ITe BPCMCHHBLIC XAPAKTCPUCTHUKU THUIIOBBIX 3BCHLCB,
IMOJIYUCHHBIX AHAJIMTUYCCKU C XapaKTCPUCTUKAMMU,
MOJIYUCHHBIMU YHUCJICHHBIM CII0COOOM.

6. Iloscaure pacueT BPEMEHHBIX XapaKTEPUCTHK B
ANEKTPOHHBIX TaOIHIIAX.

7. YTO Ha3BIBAETCS YACTOTHBIMM XapaKTepUCTUKaMu?
8. Kak mosryunTh 4acTOTHBIE XapaKTEPUCTUKH ONBITHBIM ITyTEM?
9. Kak noiy4uth 4aCTOTHBIE XapaKTEPUCTUKU TEOPETUUYECKUM
IyTEeM I10 U3BECTHOM MepeaaTouHon (PyHKIIMU 3BeHa?
10. Kak cdopmupoBaTh CXE€MBI B TMaKeTE BHU3YyaIbHOTO
MOJIETTMPOBAHUS AJIs IOJyYEHUSI BDEMEHHBIX XapaKTEPUCTHUK?




Tema 1abopaTopHoOi
padoThI

Bomnpocel 11 ycTHOro onpoca

11. Kakue ¢opMbl TOCTpOeHHE IUHAMHUYECKUX DIIEMEHTOB
UCTIONIB3YIOTCS B cpere Scilab?

12. Kakue (yHKIIMU UCTIONB3YIOTCS IS TIONydeHUs (pacuera)
YaCTOTHBIX XapaKTePUCTUK?

13. 3anumuTe CKpUNT pacyeTa YaCTOTHON XapaKTEPUCTUKHU

Maremarndeckoe
MOJEJIMPOBAHUE TUITOBBIX
KOHTYPOB CHCTEM
aBTOMaTHYECKOTO
peryJMpoBaHus

1. [IpuBeauTe CTPYKTYpPY KOHTYpA PETYIUPOBAHUS C OOBEKTOM
C CaMOBBIpaBHUBAaHUEM

2. [IpuBeauTe CTPyKTypy KOHTYpa PEryJIMpOBaHUsI ¢ 00BEKTOM
0€e3 caMOBBIPaBHUBAHUS

3. [IpuBenuTe aropuTM pacyera MepexoHOTo mpoiiecca B
CHUCTEME

4. Kak BIUSIFOT HACTPOWKH PETYJISATOPA HAa BHUJI TIEPEXOTHOTO
nporiecca?

5. Kakue crioco0s! ymydnieHus epexoaHbIX MPoLEeccoB
HCIIONB3YIOTCS?

6. Kak MoenupyloTcsi TEXHUYECKHE CPECTBA BXOAIIUE B
COCTaB B KOHTYpE peryjaupoBaHus’?

7. PaccunTaiiTe HaCTPOMKH pEryisTopa I 3aJaHHOW MOJIETN
00BEKTa C UCIIOIH30BAaHHEM MAaTEMATHUYECKOTO METOIa

MopaenupoBaHnue KOHTypa
IIPOMBILIIIEHHOW CHCTEMBI
ABTOMAaTUYECKOIO
peryaupoBaHus ¢
[IN-perynsaTopoM u
VICITOJTHUTEIIbHBIM
MEXaHU3MOM IIOCTOSTHHOM
CKOPOCTH

1. Kakue 3neMeHTbl BXOAAT B IPOMBIIIIEHHBIH KOHTYP
aBTOMATUYECKOT'O PEryJIUpOBaHuUs?

2. Kak peanuzyercs [IU-perynsarop B pabote? Kak
(bopmMupyeTcs ¥ peaTu3yeTcsi OrpaHHYeHIE Ha BETHIUHY
UHTErpaTopa peryisaropa?

3. Kakum crnoco0oM MOKHO MOJyYUTh YpPaBHEHUE TIUHUU
perpeccun?

4. Kak 1o sKkcreprMMeHTaabHbIM JaHHBIM OIPEAEIUTh
rapaMeTpbl MHEPLIMOHHBIX 3BEHBEB I MO/IETUPOBAaHUE
JMHAMUYECKUX ITapaMeTpOB 00bEKTa YIpaBIeHHs?

5. Kaxk omnpenenuth 001muil ko3 UIHEHT neperadn
MIOCJIE0BATEIBHOTO COSIMHEHUS 3BEHBEB?

6. Kak onpenenuTs 0000IIEHHYIO CTATHYECKYTO
XapaKTePUCTHUKY MOCJIEOBATEILHO COEIMHEHHBIX 3BEHbEB?
[IpuBeaute npumep NoayyeHUs] 000OIIEHHON XapaKTEPUCTUKU
JUISL CBOETO BapUaHTa.

7. OnuimTe N0CIeI0BATENIBHOCTD ONPEIEIECHUS TapaMeTPOB
peryysTopa 1o 3KCIepuMEHTAIbHON KPUBOW pa3roHa.




Tema n1abopaTopHoii Bomnpocs! 11 yCTHOr0 onpoca
padoThI

8. Kakum 00pa3om peanusyercs orpaHuYeHUE Ha XOJT
HCIIOJIHUTEJIBHOTO MEXaHNU3Ma B MOJIENN CUCTEMBI? 3anUIINTe
MaTeMaTHYECKYIO0 MOJIETb UCTIOJHUTEIFHOTO MEXaHU3Ma C
OrpaHUYEHUSAMU?

9. Kakue nokasarenu KauecTBa MOKHO OIIPENEIUTD 110
MOJIyYEHHOMY TIEPEXOTHOMY Tpoleccy?

1. Kak peanmszosats [TH-perymnsrop B SciLab/XCOS ¢
OrpaHUYEHUEM Ha BEJIMYMHY, (GOPMUPYEMYIO HHTETPUPYOILEi
yacTbio? [IpuBeauTe npumep CTpyKTypHOH CXEMBI.

2. Kaxk peanuzoBats B SCiLab/XCOS ucnoaHuTebHbIH
MEXaHHU3M C OTPaHHYCHHEM Ha JHAIa30H Xo/1a Baia?
Mo/enbHO-OpHEeHTHPOBaHHAs | 1IpHBEaUTE IpUMEp CTPYKTYPHON CXEMBL.
pa3paboTKa KOHTypa
CHCTEMBI aBTOMAaTHYECKOTO
yIIpaBIICHHS B CHCTEMAX
BU3YAJILHOTO MOJICTHPOBAHUS

3. Kak popmupyercst HeTuHelHHas cTaTHIecKas XapaKTepUCTHKa
B SciLab/XCOS.

4. Tlpusenute cxemy peanuzanuu HIUM mis ynipaBieHust
UCITOJIHUTEJIbHBIM MEXaHU3MOM IMOCTOSIHHOM ckopocTH. Kakoe
Ha3Ha4YeHHE ITOrO JIEMEHTA B KOHype?

3. Bonpocsl 1J1M1 IOATOTOBKH K 3a4eTy

1. TIlpuBenurte CTPYKTYpy NPUHATOHN KIacCU(PHUKALIMA MATEMAaTHUECKUX MOJIENIEeN CHCTEM
1 00beKTOB ynpasiieHus. [losicHuTe Ha3HaUeHUE U OOIIYI0 XapaKTepUCTHKA KaXKI0ro
KJlacca MaTeMaTHYeCKuX Mojenel, NpUBEAUTe MpUMep s KakIoro Kiacca
MaTE€MaTHYECKUX MOJENIEN B COOTBETCTBUM C IIPUHATON

2. llepeuncnure XapaKTepUCTUKU JETEPMUHHPOBAHHBIX MaTEeMAaTHYECKUX MoOJENed H
0COOEHHOCTH UX pealn3aliu.

3. YucneHnnsle METObI pemieHus AudQepeHInanbHbIX YpaBHEHUH, OCHOBHOM MOAXO] K
MIOCTPOCHUIO YMCIEHHOro pemnieHus. Kakue JI0CTOMHCTBAa YHCIEHHBIX METO/IOB
peuienus quddepeHnnaIbHbIX YpaBHEHHH?

4. CuHTe3 MOJENU B BHJE CTPYKTYPHBIX cXeM. UTO MOHMMAIOT MO/ THUIIOBBIM 3BEHOM?
OcHoBHbIE CcO€IMHEHUs 3BEeHbEB. [IpuBenuTe npumep MOCTPOEHUS MOJeNed ais
Ka)KJIOTO TUIIA COEMHEHUN 3BEHBEB.

5. Yro takoe npeobpazoBanue Jlammaca? Uro Has3piBaloT u3o0paxenueM GyHkimu Y(t)
no Jlarumacy? IlpuBeanute MaTemMatuieckyto popmy 3anucu npeodpasosanus Jlamnaca.

6. IlpuBemuTe MareMaTH4YeCKyl0 MOJETh MapalielbHOTO M cTaHmaptHoro [TWJ]
perynstopa. Kak cBsizaHbl mapaMeTpbl HACTPOHKU 3THX MPEJICTABICHUN PEryIsaTOPOB
MEXIy co00i?




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

OmnepatopHas ¢dopma 3anucu auddepeHImaibHoro ypaBHeHus. Jia Kakux 1menen
UCHOJb3yeTCs 3Ta popma 3anucu?

Ilepeuncnure cpoiicTBa npeoOpa3oBanus Jlamnaca. [IpuBenute mpumep noiaydeHus
nepeaaTouyHon (PyHKIMU C UCIIOJIB30BAaHUEM CBOMCTB IpeoOpa3zoBaHus

[TpuBenure [10CJIEI0BATEIBHOCTD CHHTE3a MaTeMaTH4eCKOM MOJIeNN
MaTeMaTHYeCKOro MasTHUKa B Gopme auddepenunansuoro ypasuenus. [Ipusenute
TOYHOE PELIeHUE MOITy4eHHOro U] PepeHInanbHOr0 ypaBHEHHs.

[IpuBeauTe nocaen0BaTENbHOCTh CHHTE3a MAaTEMAaTHUYECKON MOJIENH HAarpeBa TOHKOTO
TeJa, MPUBEIUTE UTOTOBBIN Pe3ybTaT MAaTeMaTHYECKOW B BHIE (HOpMaTU30BAHHOMN
(bopMBL.

[TpuBenure B 0o0mIEM BUJE MOPAIOK MOCTPOSHUS CUCTEMBI PA3HOCTHBIX BBIPAKEHHUH
JUIsL YUCIIEHHOTO peteHus AuddepeHnnanbHoro ypaBHeHH: METo10M Ditnepa.

Uro Ha3bpIBAlOT y3/aMU CETKM INpPU IOCTPOCHUU YHMCICHHOH CXeMbl pEeLIeHUs
middepeHManbHbIX ypaBHeHHH? [losicHMTE ¢ HCHOJIB30BAHHWEM T'€OMETPHUECKON
MHTEpIpEeTalluy YUCIEHHOro Merona pemenus Y, kak MpoM3BOANUTCS BBIYMCICHHE
3HAYEHUS NpU YMCIEHHOM petieHuu Y B y3ie ceTku.

ITpusenure knaccuduranuo auddepeHnnanbHelx ypaBHeHui. [Ipusenure npumepsl
Qg QepeHIranbHbIX YPaBHEHUH pa3IMIHBIX KJIACCOB.

Kakyto oOuryro popmy umeer pemenue nupdepeHInalbHOro ypaBHeHUs? 3anuiuTe
obmyro ¢opmy pemeHus TuGGEPEeHIINATFHOTO YpaBHEHUS 2-0r0 TOPsIKa METOI0OM
npeobOpaszoBanus Jlammaca?

[IpuBeauTe reoMeTpUUYECKYI0 MHTEPIIPETALMIO MeToAa Ditnepa. Jlaiite mosicHeHus K
3TOM CXEME.

Kak momyunts mnepeaarouHyro (yHKIHIO W3 JHHEHHOTO anuddepeHnaibsHOro
yYpaBHEHHMs C MOCTOSSHHBIMU Kodd¢unrentamu? [Ipusenute npumep GopMupoBaHHs
nepeaaTouHon GyHKIMK s 1udHepeHnanIbHOro ypaBHEHHS 2-0T0 MOPsIKa

B dem 3akmouaercs OTIMYME NPEACTABICHUS MaTeMaTW4ecKod Monaenu B (opme
nepeaarouyHoi  (GpyHKIMM  3BEHAa OT  MaTreMaTHYeCKOW  MOJENH  CHUCTEMBI,
npeacTaBiIeHHol B popme nuddepenunanbaoro ypasHenusa? [lokaxure Ha npumepe
nepexoa MeXy STHMHA (OpMaMH MTPEICTABICHUS MAaTEeMaTHIYECKON MOJICIIH.
[IpuBenure mnocaenOBaTENbHOCTh pelieHus Au(p(epeHIualIbHOTO ypaBHEHHUS C
WCIIOIB30BaHUEM METOa mpeodpa3oBanus Jlammaca?

[Tomyunte nepenaTouHyro (QyHKLUMIO MaTeMaTHYECKOW MOJENH, MPEICTAaBICHHOW B
dbopMe CTPYKTYypHOU cxembl. [ monydeHHOW mepenaTodHol (yHKIIUU 3aIUIIATEe
CHCTEMBbl PEKYPPEHTHBIX BBIPQKEHUH A NOIY4YEHUs YHMCICHHOTO peIIeHUs Npu
BXOJHOM CHUTHaj€ X=1, peanu3yiTe MNOJYYEHHYIO CHUCTEMY B C HCIOJb30BAHUEM
3JEKTPOHHBIX Ta0IuUI] npu T1=5, T2=10, Ts=10 C.

1 1 " 1 y(7)
T,p+1l T,p+1 T,p+l

BrinonHuTe peanusanyo MaTeMaTUYECKON MOJIENIN KOHTYpa peryauposanus ¢ 11N
PEryJsiTOpOM M HHEPLUOHHBIM O0BEKTOM C CAMOBBIPABHUBAHUEM C UCIIOJIb30BAaHUEM
nakera SCILAB/XCos. BrinonHuTe HaCTpOHKY peryisTopa JUis oIy deHHs
ONITHMAJIBHOTO MEPEXOIHOTO MPOIIECCa.



Ipuio:xxkenne 2

OuneHo4HbIe cpeacTBa 1S POBeJIeHUs IPOMEKYTOYHOH aTTeCTalui

a) [lnannpyembie pe3y1bTaThl 00y4eHHUs] H OLIEHOYHBIE CPEACTBA /ISl IPOBEAeHHA

NMPOMEKYTOYHOM aTTeCTAIMHU:

Kon
WHIUKAaTOpa

Nuaukarop qoCTHXEHUS
KOMIIETEHITNHN

O1ieHOYHBIE CPEACTBA

ITK-1: CnocoGeH npoBoAUTH MCCIeI0BAHNE ABTOMATH3HPYEMOI0 00beKTa U
pa3padaTbIBaTh ICKU3HbIN MPOEKT ABTOMATU3MPOBAHHOM CUCTEMbI YIIPABJIEHUS

TCXHOJOTHYCCKUMHU TIpoHeccaMu

1.
2.
3.
4.
Brimomnnsier coop,
00paboTKy U aHAIIU3
MCXOJIHBIX TaHHBIX 00 5
IIK-1.1: | obwbekTe ympaBieHuUs, '
BKJIIOYasi cOOp CBEACHUH O
3apyOexKHBIX U
OTEYECTBEHHBIX aHAJIOTAX
6.
7.
8.
9.

10.
Ilepeyenb BONpOC NPAKTHKYMAa:
11. Kakue ciocoObl HACTPOMKH MaTeMaTUUECKUX

IlepeyeHb TeOpeTHYECKHX BOMPOCOB:

Buowvr mamemamuueckux mooenei, npunamas
knaccugurkayus. Hasnauenue u  obwas
xapaxmepucmuxa KaxHco020 Kkaacca
MamemamuyecKux mMooenell.
MaremaTtuueckue Mojienu B popme
CTPYKTYpHBIX cxeM. Mcnonb3oBanue
3JIEMEHTAPHBIX 3BEHBEB JJIS IOCTPOCHUS
IUHAMHYECKUX MOJEIEH.

MaremaTnueckie MoJIelIM BO BpEMEHHOM
obmacru. [IpuBeauTe mpuMepbl CHHTE3a
MaTeMaTHYeCKuX MoJienel B popme

QG epeHIaIbHbIX YPaBHEHHUS.
MaremaTnueckie MoJIeNIH B ONIepaTOPHOU
dopme. MccnenoBanre no MaTeMaTHUYECKUM
MoJIeIsIM B oniepaTtopHoit ¢popme. IlpuBeaure
pUMep CUHTE3a MaTEeMaTHIECKON MOJIEIH B
orepaTtopHoi opme.

MeTonbl CHHTE3a MaTeMaTHUECKUX MOICIICH.
XapaKkTepuCTUKU aHAJTMTUYECKHUX,
AKCTIEPUMEHTAIBHBIX "
AQHAJTUTUKO-IKCIIEPUMEHTAIBHBIX ~ METOJIOB.
O6nacTy MPUMEHEHHS 3TUX METOJIOB.

Kakue 3amaum pemarorcs OpU  CO3aHUM
11 (pOBON MOJIENH CUCTEM?

B uyem 3akmiouaercst ONOYHBIM MOAXOA K
MOCTPOEHHUIO LU(PPOBBIX Mozenel cucrem?
Kakue ocHOBHBIE cpeacTBa BXOISAT B
uHTepdeiic nporpamm 6J104HOTO
MOJICITUPOBAHMSI CUCTEM?

Kakwne ncxomHbIe TaHHBIE HCITOB3YIOTCS IS
peanu3anyuu 6JI0YHON MOJETH CUCTEMBbI?

Mojesiel IPOLECCOB U CUCTEM
uCToNb3ytoTcs. [laccBHBIE METOTBI
OIpeIeIeHUs] TUHAMHUYECKUX XapaKTePUCTUK
00BbeKTa ynpaBJIeHHUSL.




Kon

Nupukarop qocTrxeHust

OueHoYHbIE CpEeACTBA

WHAMKATOpa KOMIETEHIIUH
12. Kak cocraBisaTh nuddepeHuanbHbe
ypaBHEHHUS MaTEPUAIHLHOTO U
HHEPTeTUYECKOro OaaHCOB.
13. Kak npou3BOOUTh CHHTE3 MOJEIH B BUIE
CTPYKTYpHBIX cXxeM. Kakue OCHOBHBIC
COCIMHEHUS! 3BEHbEB MCIONB3YIOTCS TMpU
3TOM?
14. TIpousBeauTe CUHTE3 MaTEMaTHYECKHUX
MoOJIeJIeH ISl 0OBEKTOB, OMIMCHIBAEMBIX
3aKOHAMHU MEXaHUKH (MaTeMaTH4eCKUn
MasiTHUK, TAPMOHHYECKUN OCIIHILISITOD).
15. IlpuBeauTe orepaTopHOE PEIICHUE
i dHepeHIaTEHOTO YPABHEHHS CUCTEMBI,
onucbiBaeMoii qud depeHIanTbHbIM
YpaBHCHHEM
16. Yto mnpencraBiseT dJIEMEHT «OJOK» TIpH
OJIOYHOM MOJICTTMPOBAHUU CUCTEMBI?
17. Kax OpraHusyercs B3aMMOJIeiCTBHE
OTJICTBHBIX OJIOKOB npu
MOJIeJIbHO-OPUEHTUPOBOUHOM
MIPOSKTUPOBAHUH MOJIeTTH
ABTOMaTU3UPOBAHHON CUCTEMBI?
18. Kakoii 010K UCIIOJIb3YETCS TUTSt
(GbopMUPOBaHUS CUTHAJIOB CUHXPOHHU3ALUU B
JTUHAMAYECKUX MOIEIIX?
19. [To Gno4yHOW MOJENH CUCTEMBI OIpPENCIUTE
peanuzyeMyto nepeaatoyHas (pyHKIHIO
20. Kakue 6510Ku SBISIOTCS OJI0OKaMU
HUCTOYHHKOB Bo3eicTBuii B SCiLab/XCos u B
SimInTech
IlepeyeHb TeOpeTHYECKUX BOMPOCOB:
1. [lunamuueckue MOJETH, METOJbl CHHTE3a
JIUHAMHYECKUX MOJEIEH.
2. CraTthueckue MOJEIH, MPUHITUI TOCTPOCHUS,
Ha3HayeHHe U 00JacTb MPUMEHEHHUS.
3. Cmocobpl ~ MareMaTH4eCcKOro  OMUCAHUS
TEXHOJOTHYECKHX CHCTEM YIPABJICHHS U WX
BrinonHsieT pacyersl, AJIEMEHTOB. JleTepMUHUPOBAHHBIE
HEOOXOIUMBIC IS MaTeMaTHYECKHAE MOJICITH.
MIPOEKTUPOBAHUS 4. Buapl ¥ TOPSAOK MOTYyYEHUS] CTATUCTHUECKON
[IK-1.2 aBTOMaTU3UPOBAHHOMN MOJEIHN CUCTEMBI.
CUCTEMBI YIIPaBICHUS 5. Dmnupuyeckue MOJIEIH CUCTEM.
TEXHOJIOTHICCKHUMH Oco0eHHOCTH TTOCTPOCHHS W WCIOJIb30BAHUS
mporeccamu SMIOUPUUYECKUX MOJEIIECH.
6. UwucrneHHble METO/TBI peam3anum
MaTeMaTHYECKUX MOJIEe, OCHOBHBIE BUIbI
YUCIICHHOTO  MOJICIIMPOBAHUS,  MPHMEPHI
MOJICTTUPOBAHUSI.
7. Meronab YHUCIIEHHOTO pelIeHus
nudepeHIaTbHBIX YPAaBHCHUM.
8. Hcmonp3oBaHwe  OmepaTOPHOrO  MeEToJa




Kon
WHMKATOpa

Nupukarop qocTrxeHust
KOMIIETEHITNHN

OueHoYHbIE CpEeACTBA

10.

11.

Jlartaca Ui aHATUTHUYECKOTO  PEIICHUS
nuddepeHIaTbHBIX ypaBHEHUH
JTUHAMUYECKUX CUCTEM.

Meton MOJIEIBHO-CTPYKTYPHOTO — CO3JIAHHS
Mozend. OcoOeHHOCTH METO/Ia.

MarpuuHsIii METOJ MIPEICTaBICHHS
TUHAMUYECKHX  MOJENICH  DIEMEHTOB H
CHCTEM.

Ilepeuens Bonpoc MPpaKTHKyMa:

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Cdopmupyiite Pa3HOCTHBIN aHajor
T PEepeHIMaTIbHOIO YPaBHEHUSI METOJIOM
Ditnepa

[TpuBenute AITOPUTM pelieHHs

T epeHInaIbHOTO  YPaBHEHUSI METOJIOM
KacaTeIbHBIX

®opmupoBaHue  OOBEKTOB U CHUCTEM
YIPaBIIECHUS OIIepaTOPHBIM METOJI0B.
[Tpusenure npuMep aHAJINTUYECKOTO
IIOJIy4EHUsI NEPEXOAHON XapaKTEpUCTHKU C
MCIIOJIb30BaHUEM METO/a IpeoOpa3oBaHuUs
Jlannaca.

Hcnons3ys CXeMy peuieHus
TG epeHMaIbHOr0  ypaBHEHUs  N-0ro
MOpsJIKa METOJOM MTOHM)KEHHUS ITPOU3BOTHOM,
coctaBbTe U peanusyiite B ScilLab cxemy
pemieHus auddepeHINaTbHOT0  YpaBHEHUS
2y"+2y' +y=X.

Jlns1 cucTemMbl YMCIIEHHBIM YpaHEHUH,
3aJJaHHBIX B PEKypEeHTHOH popme
pa3paboTaiiTe aarOPUTM BBHIYHCICHUM.
Peanusyiite anroput™ M MoJy4UTe PEILICHUS
B BUjIe Tpaduka QyHKIUH

Peanusyiite konTyp 3amkHyTOl CAP ¢
WCIIOJIb30BAHUE AJICKTPOHHBIX TaOIHIT
BeinonHuTe nocrpoeHue Mojienu 00bEeKTa ¢
CaMOBBIPaBHUBAaHUEM B CHCTEME OJIOUHOTO
MOJIETTUPOBAHUS

[TosryunTe nepexo HyI0 XapaKTepUCTUKY
00BeKTa 6e3 CaMOBBIPABHUBAHUS C
HCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHII.
BrinosnHuTE COeIMHEHNE 3BEHBEB B CUCTEME
OJIOUHOTO MOJIEIMPOBAHUS U CPABHUTE
II0JIyYEHHYO0 IIEPEXOJHYIO XapaKTEPUCTUKY
CHCTEMBI C MEPEXOTHON XapaKTEPUCTUKOM,
MIOJIyYE€HHOM C NCIIOJIb30BAaHUEM YHUCIIEHHOTIO
METO/1a PEeLIeHHUSI.

Onpenenute NTOrOBYIO MEPEAATOUHYIO
(GYHKIUIO CUCTEMBI U 3aIUIINUTE CUCTEMY
PEKYPPEHTHBIX BBIPAKEHUH, 1711 YUCIIEHHOTO
pelIeHusl.




Kon
WHMKATOpa

Nupukarop qocTrxeHust
KOMIIETEHITNHN

OueHoYHbIE CpEeACTBA

T1K-1.3:

BEITOTHSAET OATOTOBKY
MaTepUaoB JJIs OTYETA O
pe3ysibTaTamMm
o0OciiegoBaHus 00bEKTA
aBTOMAaTHU3aIUH

Ilepedyenn TeopeTHYEeCKMX BONPOCOB:

1. Marematuyeckue MOJENH CTaHAAPTHBIX
perynstopoB. [lepenaTtounsie pyHKINU
CTaHJapPTHBIX PEryJIsITOPOB.

2. Mojaenu 3aMKHYTBIX CUCTEM PETyJIUPOBAHMUS.

3. Mojenu IByXKOHTYPHBIX CHCTEM.

4. Mogenu cucTeM KackaJHOTO YIIPaBJIECHHUS.

5. Mogenu cucteM aBTOMAaTHYECKOM
ontumusanuu. CtpykrypHas cxema moaenu CAQO.

6. Coenunenue 3BeHbeB CAY. BoipaxkeHus s
nepeaaTouHbIX (PyHKINI COETUHEHNS 3BEHBEB.
Ilepeyens Bonpoc NpakTUKyma:

7. OcoOCHHOCTH MPOrPaMMHON  peanu3aluu
CUCTEMBl  DKCTPEMaJbHOTO  PEryJIHpOBaHUS  C
COBMEIICHHBIM MTOUCKOBBIM M pab0YnM JIBHKCHHEM

8. Kak  cdopmupoBaTth MoOJeIb  CHCTEMBI
ABTOMATUYECKOM ONTUMU3ALNH, TOSICHUTE AJITOPUTM
peanuzanuu Mojenu. [IpuBeauTe OCHOBHBIE THIIBI
QITOPUTMOB aBTOMATUYECKOM ONTUMHU3ALMHU, UX
OTIUYHSL IPYT OT ApyTa.

9. 3anumuTe AITOPUTM BBIYUCIICHHS
PEKYpPPEHTHOTO  BBIPAXKEHHsI, MOJYYEHHOTO  JUIsS
pemeHust audQepeHnaIbHOr0 ypaBHEHHS TIEPBOTO
nopsiKa.

10. Ompenenute HavaJlbHbIE yCIIOBUS
UHTErpaToOpoOB npu MAalluHHOM pelLeHun
Qg epeHIaIbHOT0 YPaBHEHUS 210 MOPSIKa

11. Ompenenute UTOTOBYIO — MEPEAATOUYHYIO
(GYHKIHMIO COeTMHEHHS TUTIOBBIX 3BeHbeB CAP.




0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATEJN U KPUTEPHH
OLlCHUBAHMUSL:

[TpoMesxyTouHast ATTECTALUS 110 JUCIHUILIHHE «MaTeMaTHYeCKOe MOICTUPOBAHUE)» BKIIIOYACT
TEOPETUYECKHE BOTPOCHI, O3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHS 00YUaIOIIMMUCS 3HAHUMN, 1
NpaKTHYECKHE 3a/1aHKs, BHISBIISIONINE CTEMeHb COOPMUPOBAHHOCTH YMCHUH U BIIAJCHUIHA,
npoBoAMTCS B (hopMe 3adeTa.

3ayer o JAHHOM JUCHMIUIMHE POBOAMUTCS B YCTHOH (popme

Hokazamenu u Kpumepuu oueHusanus zauema

Kputepun orieHk# (B COOTBETCTBHH € (POPMHUPYEMBIMUA KOMITETCHITUSIMU U
IUTAHUPYEMBIMH pe3yJIbTaTaMHu O0yUeHUs]):

—«3aYTEHO» — CTYJICHT JI0JKEH 3HaTh CIIOCOOBI U METOJIMKHU YIPABJICHUS IPOEKTOM Ha BCEM 3TaIle
€ro *HU3HEHHOTr0 IMKJa; 3HAaTh COCTAaB M MOPSAOK pa3padOTKH METOAMYECKUX M HOPMATHUBHBIX
JIOKYMEHTOB, TE€XHHYECKOM JIOKyMEHTalluh B O0JIACTM aBTOMATH3allMM TEXHOJOTHYECKUX
IIPOLIECCOB U ITPOU3BOJICTB, B TOM YHCJIE 110 )KU3HEHHOMY LIMKJIY IPOAYKLIUHU U €€ KaueCTBY

—(HE 3aYTEHO» — CTYJICHT HE MOXKET [T0Ka3aTh 3HAHUS HAa YPOBHE BOCIIPOM3BEICHUS U OObICHEHUS
uH(pOpMaLiU, HE MOXKET TOKA3aTh UHTEJVIEKTYaJbHbIe HABBIKU PELICHUS POCTHIX 33/1a4.
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