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JIucT akTyajau3auuu padodeid mporpaMmMbl

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
y4eOHOM roly Ha 3aceJaHuu Kageapbl ABTOMATU3UPOBAHHBIX CUCTEM YIIPABIICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl ABTOMaTU3UPOBAHHBIX CUCTEM YITPABICHHS

[Iporokonm oT 20 . Ne
3aB. kadeapoii C.M. Annpeen

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

[Iporokom ot 20 . Ne

3aB. kadeapoii C.M.XHI{peeB

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2028 - 2029
y4eOHOM ToJly Ha 3aceJaHuu Kapeapbl ABTOMATU3UPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokom ot 20 1. Ne

3aB. kadenpoii C.M.KHszeeB




1 Ilesin ocBOEHMSI TUCHUIIIIMHBI (MOTYJIs1)

HenssMu ocBOEHUST AUCHUIUIMHBL «MaTemMaTH4ecKoe MOJCIUPOBAHUEY SIBIISIOTCS:
pa3BuUTHE MNPOPECCHOHAIBHBIX KOMIETECHIIMH B 00JIACTU TPUMEHEHHS COBPEMEHHBIX
TEOPETUYECKHX U OKCIECPUMEHTAIbHBIX METOJOB pPa3padOTKH MAaTeMaTUYEeCKHX MOjelei
UCCIICAYEeMbIX OOBEKTOB U MPOIECCOB, OpPraHU3AMM W MPOBEIACHUIO KOMITBIOTEPHOTO
MOJICJIMPOBAHUSL C TMPUMEHEHHEM COBPEMEHHBIX CPEACTB M METOAOB, HCIOJIb30BAHUS
pe3yIbTaTOB OCBOCHHS (yHIAMEHTAJIbHBIX M MPUKIAMHBIX JUCHHMIUIMH JJIs CHUHTE3a |
pean3alryu MaTeMaTH4YeCKON MOJIEIH.

2 MecTo AMCUUITUHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JuctuiuinHa MareMaTHYecKoe MOJEIHPOBAHME BXOJUT B YacTh Y4eOHOIro IIIaHa
bopmMHpyeMyto yyacCTHUKaMH 00pa30BaTeNbHbIX OTHOLIEHUH 00pa30BaTelIbHON IPOrPaMMBbl.

Jns  W3yd4eHUs  JUCHUIUIMHBI ~ HEOOXOMWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBAHHBIE B PE3yJIbTaTe U3YUEHUS JUCUUIUINH/ IPAKTHK:

[IporpammupoBanue

[IpuknaaHas MaTeMaTHKa

WNudopmaruka

3HaHus (YMEHMs, BIaJleHHs ), IOIYUYEeHHbIE NIPU U3YYEHUU AAHHOW TUCLHUIUIMHBEI OyIyT
HEOOXOIUMBI [T U3YYCHUS JUCIUTUINH/TIPAKTHK:

[Tpou3BoaCTBEHHAS - HAYYHO-HCCIIEJOBATENbCKAsl paboTa

[Tpon3BoCcTBEHHAS — IPEAIUIUIOMHAS TPAKTUKA

[TpoektupoBanne SCADA cuctemsl

Teopus cucrem ynpaBiIeHUs

DCKU3HOE MPOEKTHPOBAHNE ABTOMATU3UPOBAHHBIX CUCTEM YIIPABICHHS

3 Komnerenuuu odyuarouierocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHHUS

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

B pesynbrate ocBoeHUS AUCHMIUIMHBI (MOAyis) «MaTemMaTHueckoe MOJEITUPOBAHUE)
oOyyaromuiics J0JKeH 00J1aAaTh CIEYOUMMHA KOMIETEHIIUSMHU:

KOI[ HHIUKaATOpa I/IHI[I/IKaTOp JOCTHIKXCHHA KOMIICTCHIIMH

ITK-5 CnocoOHOCT K (bopMannsaum/I " AJITOPpUTMHU3ALIUN ITOCTABJICHHBIX 3a/1a4, K HAIITMCAHUTIO
nporpaMMHOro Koaga C HCIIOJIb30BAHUCM A3BIKOB MPOTrpaMMHUpPOBaHUA, OIPCACICHUA U
MaHUITYJIUPpOBAaHUA OAHHBIMU U O(I)OpMJ'IeHI/II-O nporpaMMHOrO KOJa B COOTBCTCTBHUU
YCTAaHOBJICHHBIMH TDe6OBaHI/I5[MI/I

[1IK-5.1 OrneHrBaeT KauecTBO MaTEeMaTHUECKOM MOIEH MpH (hopManu3anuy 3a1a4u
peaMETHON 00J1acTH

[1K-5.2 OrneHrBaeT KayecTBO pa3pabOTaHHBIX AaJTOPUTMOB I MOCIEIYIOLIETo
KOJIMPOBAHUs

[1K-5.3 OneHuBaeT BHIOOP MPOrPaMMHBIX CPEACTB JUIsl IPOrpaMMHUPOBAHUA U
MaHUIyJUPOBAaHNSA  JaHHBIMU B  COOTBETCTBUM  YCTaHOBJIEHHBIMU
TpeOOBAHUSIMH




4. CTpyKTypa, 00bEM U COlepPKaHMe TUCITUIIJIMHBI (MOTYJIs1)
OO0mast Tpy10eMKOCTh JUCIHILTUHBI cOocTaBiseT 3 3aueTHbIX eauHuin 108 akan. gacoB, B TOM

HHUCJIC:

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

— caMmocTosTenbHas padora — 10 akaz. 4acos;

— B (hopMe npakTHUeckoit moaroroBku — 0 akaz. yac;

dDopMa aTTCCTalluH - 3a4CT

AynutopHas 3 s
o | xonrakTHas pabora E 5 dopMa TeKyLIEro
=
5 B aKaJ. yacax o Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaz. Jacax) g B A . p Kon
= & ©f camocTosATENBEHOM |  yCIIeBaeMOCTH U
JUCLUTUTAHBI 5 [~ . | xomnerennun
@) 9 g padoThI MIPOMEKYTOUHOMH
Tlex. mab. | mpaxr. 29 aTTecTaluu
3aH. 3aH. | QO &
1. OcHoBHBIE TOAXOABI U
MIOCTaHOBKA 3amaq
MaTeMaTHYECKOTO
MOJIEIUPOBAHUS  CHCTEM U
IPOLIECCOB
1.1 Hasnauenue u BHUIBI CaMoCTOSTENBHOE . TIK-5.1,
o .| Ycrusri onpoc mo
MOJIeNIeil  IpOLEeccoB | 4 n3ydyeHue yaeOHon TeMe IK-5.2,
CHCTEM. JIUTEPATYPBHI. IK-5.3
CamocrosTenpHOe
4 u3ydenne yueGHol | YcrHeii onpoc mo
1.2 Maremaruyeckue Y Y poc
MOZEMH  CTATHYECKHX JTUTEPaTyPHI. TIPaKTHIECKOM T1IK-5.1,
4 4 1 IMoarotoBka k  |pabote Nel "Mopenu IK-5.2,
JTUHAMUYECKUX TPOLECCOB.
BBINOJIHEHUIO CTaTUYECKUX MK-5.3
dopmanuzanys mporeccoB . "
MPaKTHYECKOU cucTeM
paboThl
Hroro no pazneny 8 4 1
2. UncreHHBIe METOIBI PEIICHUS
JuddepeHINaIbHBIX ypaBHEHUH
JIMHAMHAYECKHX CHCTEM
VYcTHbIl onpoc 1no
CamocrosTenpHOe NPaKTUYECKOU
2.1 Mogenn mpoLeccoB n3ydeHue yueOHou pabote Ne2
OIHCBIBAEMbIX JUTEPATYPBHI. «Pemenune [K-5.1,
g hepeHnInaTbHBIMU 4 4 1 IMoaroroBka k | auddepeHmratbHbIX TIK-5.2,
YPaBHEHHUSMU. BBINOJIHEHUIO ypaBHEHUH B IK-5.3
JlMHAMUYeCKHe MOISTH MIPaKTHYECKON cucTeMe
paboTHI BU3YQJILHOTO
4 MO/JICITUPOBAHUS
YcTHBIH onpoc 1o
CamocTosiTensHOe TIPaKTHIECKOI
n3ydeHue yueOHou adore Ne3
2.2 Meroapl 4YHCICHHOTO Y Y P
JUTEPATYPHI. «YucneHnubie IK-5.1,
penieHus
4 4 1 IlogroroBka k METOIbl PEIICHUS TIK-5.2,
nuddepeHInaNIbHbIX
N BBINIOJNHEHNIO | muddepeHnmnanbHbIX TK-5.3
YpaBHEHHH U CUCTEM 9 o
MIPAKTUYECKOH ypaBHEHHI
padoThI JTIUHAMHUYECKUX
CHCTEM»




Uroro no pazneny 8 | 8 | 2 |
3. MaremaTH4yeckoe
MOJIETUPOBaHNe THUIIOBBIX
9JIEMEHTOB cUCTEM
ABTOMATH3ALIMU U YIPaBICHUS
YcTHBIH onpoc 1o
TIPaKTHIECKOI
CamocrosTenbHOE
o pabote Ned
H3ydeHHe yueOHOU
3.1 ANTOpUTMBI u «Hcnonp3oBanue
IPOTpaMMHbIE cpezncrsa [HTCPATYPBI. METO/IOB K51,
P 6 8 1 IToaroroBka TIK-5.2,
MaTeMaTHIECKOTO OTIEPAIIOHHOTO
BBIMOJIHCHUIO TK-5.3
MOJICTTUPOBAHUS . WCYHCIICHHS IS
MIPaKTHYESCKON
MIOCTPOCHUS
padoThI .
MO/IeTIeH THUITOBBIX
as1eMeHToB CAPY
4 VeTHEIH ompoc 110
TIPaKTUIECKOM
CamocrosTensHoe pabote No5
3.2 HccnemoBaHue CHUCTEM n3ydeHue yueOHol | «MareMmaTuyeckue
B (opMe «BXOH-BBIXOI» C JIUTEPATyPHI. MOJIEJN CUCTEM B IIK-5.1,
UCIIOJIb30BAaHUEM THITOBBIX 4 6 1 IMoaroroBka hopme TIK-5.2,
9JIEMEHTOB o BBITIOJTHEHUTO «BXOJI-BBIXO» C I1K-5.3
MaTeMaTHYeCKOH MOJIEITH MIPaKTAYECKON UCIIOTb30BaHUEM
paboTsl nepeaaTOIHbIX
(YHKIUH THIIOBBIX
9JIEMEHTOB
Hroro no pazneny 10 14 2
4, Maremaruueckoe
MOJIEeUPOBaHIE cucTeM
ABTOMATHYCCKOI'O YIIPaBJICHUSA
YceTHBIH onpoc 1o
CamocrosTenpHOE MIPaKTHYECKON
4.1 Anroput™mHzamus H U3yueHHue y4eOHOMH pabote Ne6
NporpaMMHasl  peaji3aius JUTEPATYPHI. «Maremarmnyeckoe IK-5.1,
MaTeMaTHYECKUX MOJeeh 4 4 1 ITogroroBka k MOJIETMPOBAHHE TIK-5.2,
JMHEHHBIX CHCTEM BBITIOJTHEHUTO THUITOBBIX KOHTYPOB MK-5.3
YIPaBIEHUS HPaKTUYECKOU CUCTEM
padoTHI ABTOMAaTHYECKOTO
PEryINPOBAHUSD
VYcTHBI onpoc 1no
4 [PaKTHYECKOM
CamocrosTenpHOe
o pabote Ne7
U3yucHHUe y4eOHOH
4.2 CrpykrypHas cxema f—— «MopenupoBanue u
KOHTYpa TIPaBIICHUSL. ’ UCCIIeI0OBaHUE
HOCTyr())eHI/IC . MOJETHN MOAroToBKa K ne e)i[o HBIX IK-5.1,
KOHTp a I aBJ‘ICJLI/Iﬂ 4 4 ! TPAKTIHCECKIM I I;Hec}cl:OB B MIK-5.2,
yp ynip ’ 3aHATHSM, P TIK-5.3
Pacuer TIEPEXOIHBIX koutype CAP ¢
BBITIOJTHEHUE
MPOLIECCOB B KOHTYPE. [MU-perynsitopoM u
MPAKTUICCKUX
HCIIOJIHUTCIIbHBIM
pabot
MEXaHU3MOM
MOCTOSTHHOM
HWroro 1o pazaeny 8 8 5
Hroro 3a cemectp 34 34 7 3a4€T
Hroro no nucuuruinHe 34 34 10 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHHI

Tpaauumonnsie 06pa3oBaTeNbHbIE TEXHOJIOTUN — MH(OPMAIIMOHHAS JIEKLUS (BBOJIHYIO
JICKIIHIO, TJIC IaeT TIEPBOE MPEICTABICHUE O MPEIMETE M 3HAKOMCTBO CTY/ICHTOB C HA3HAYCHUEM U
3aJauaMi Kypca); JIEKIMU — KOHCYJbTAallld, M3JI0)KEHHE HOBOT'O MaTepuaia COMpPOBOXKIAETCS
MIOCTAaHOBKOH BOIPOCOB W JHCKYCCHEH B NOMCKaX OTBETOB HA 3TH BOINPOCHI, MPAKTUYECKUE
paboTHI.

TexHonoruu npoOiieMHOro 0OydYeHHs] — MPOOJIEMHBIE JICKIIUU SIBISICTCS PE3yJIbTaTOM
YCBOEHHSI OJTYYSHHOM HH(POPMAITIH TOCPEICTBOM ITOCTAaHOBKH IMPOOIEMHOT0 BOIIPOCA U ITOUCKA
NyTel ero pemieHus; MPAKTHYECKUE 3aHATHS C KCIOJIb30BAaHHEM IMpoOIeMHOro oOydeHwHe,
KOTOPOE 3aKII0YACTCs] B CTUMYJIMPOBAHUH CTYJCHTOB K CAMOCTOSTEIHHOU «I00BIUE» 3HAHUH,
HEOOXOJIMMBIX JIISl PEIICHUsT KOHKPETHOW mpoOiiembl. [IpakThdeckoe 3aHsATHE HAa OCHOBE
Kelic-MeTo1a — 00yYeHHe B KOHTEKCTE MOJCITUPYEMOU CUTYaIluH, BOCIIPOU3BOISINCH peaTbHbIS
YCIIOBUSI HAYYHOMU, MPOU3BOJICTBEHHOM, OOIIIECTBEHHOH JieaTenbHOCTH. O0yUaronirecs JOIKHbI
MIPOAHATH3UPOBATEH CUTYAIIHIO, Pa300paThCs B CyTH MPOOIIEM, TIPEUIOKHUTH BO3MOKHBIC PEIICHUS
Y BBIOPATH JIy4IIICe U3 HUX.

TexHonoruu mpoeKTHOro OOY4YEeHHs — OpraHM3alus 00pa30BAaTENBHOTO MpoIecca B
COOTBETCTBUHM C aJITOPUTMOM IIOATAITHOTO PEIICHUS MPOOJEMHON 3aJayd WM BBITIOJTHCHUS
y‘IC6HOFO 3alaHus. CTYIIGHTBI B COCTaBC I'PYIIbI BBIIIOJIHAIOT I/ICCJICIIOBaTCJII)CKI/Iﬁ IIPOCKT, B
KOTOPOM TIPOHM3BOJIST HAayuYHBbIC HCCIEJOBAHMS IO 33JaHHOW TEME B paMKaxX HM3y4aeMbIX B
TUCHIUTUTHHE. Pe3ynbTaThl HCCIIeJOBaHUS IPEICTABISIOT B (JOpME YCTHOTO JOKIIA/a.

HNudopmanmoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJOTMH — B  XOJIE
MMPOBCACHUA JICKIIMOHHBIX 3aHSATUN npeayCcMaTpuBacTCsa UCIIOJIB30BAHUC OJJICKTPOHHOI'O
JEMOHCTPAIIMOHHOTO MaTepHana (JeKIMUu-BU3yaIn3allii), UCTIoIb30oBaHue VHTEpHET pecypcoB
AJI IPOMEKYTOYHBIX aTTeCTaHHi/JI H IPOBCPKU OCTATOYHBIX 3HaHUU

JIeKIMOHHBIN MaTepuan 3aKperuisieTcss B XOJe MPaKTHYeCKHX paboT, Ha KOTOPBIX
BBITIOJTHAIOTCA I'PYIIIOBBIC UJIW HHAWBHUYAJIbHBIC 3aIaHUA 110 HpOfI)ICHHOfI TEME.

CamocrosTenbHas paboTa CTUMYJIHPYET CTYACHTOB K CAMOCTOSITENIbHOW MPOpadOTKe B
MPOIIECCe MOATOTOBKU K YCTHOMY OIPOCY, TECTUPOBAHUIO U UTOTOBOM aTTECTaIUH.

B xone npoBeeHus TEKIIMOHHBIX 3aHITHI MPETyCMaTPUBAETCS:

MCIOJIb30BaHUE AIEKTPOHHOTO IEMOHCTPAIMOHHOTO MaTepuana;

HCIIOJIb30BAHHUE SJICKTPOHHBIX y‘~IG6HI/IKOB I10 OTACJIIBHBIM TEMaM 3aHHTHfI;

aKTUBHBIE M WHTEPAKTUBHBIE (POpMBI OOyYEHHS: BApUATUBHBIA OMPOC, JUCKYCCHUH,
YCTHI)II;'I oripoc, TECTOBLINA Oor11pocC, I/IH)II/IBI/II[yaJ'II)HI)II\/JI JOKJIaa IO pe3yJibTaTaM BBIIIOJHCHUA
MPAKTUIECKON pabOThI U T. 1.

6 YueOHO-MeTOANYECKOE 00ecnevyeHre CAMOCTOSITeIbHOI padoThl 00yJarommuxcst
[IpencraBneno B mpuioxeHuu 1.

7 OueHOYHBbIE CPe/ICTBA /ISl IPOBeeHHs POMEKYTOUHOM aTTecTaluu
[IpencraBieHbl B IPUIOKESHUN 2.

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

a) OcHoBHas JuTEpaTrypa:

1. 3unoBseB, B. B. MozaenupoBanue mpoueccoB u cucteM . ydeOHoe mocobue / B. B.
3unoBweB, A. H. Ctapoay6os, I1. . Huxonaes ; 3unoBreB B. B., Ctapony6os A. H., Hukomnaes
IT. U. - Kemepoo : Ky3['TY umenu T.®. ['opbaueBa, 2016. - 146 c. - KHura u3 KOJJICKIIUU
Ky3sI'TY wmenn 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. Xmyns, B. A. MonenupoBan#e 3aMKHYTBIX CUCTEM aBTOMAaTHYECKOTO YIPaBJICHUS !
yueOHoe nocobue s By30B / B. A. dKmyzpb. - 2-e uzz. - Mockaa : FOpaiir, 2023. - 128 c.



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

- (Beicmiee obpazosanue). - URL: hitps://urait.ru/bcode/514140 (mata obparmienus: 29.09.2023).

0) /lonoJiHUTeIbHAS JIUTEpaTypa:

1. baxsainos JI. A. MonenupoBanue cuctem / JI. A. baxsanos.- Mocksa : ['opHast kHuUTa,
2006. - 295 c. - JlonymieHo Y4eOHO-METOAMYECKUM 00BETUHEHUEM BY30B 110 YHUBEPCUTETCKOMY
MOJIMTEXHUYECKOMY OOpa30BaHHMIO B KadecTBE y4eOHOrOo TOCOOWS Ui CTYACHTOB BBICIIUX
y4eOHBIX 3aBelICHHMH, oOydJamommxcs 1o HampabieHuro 654600 «Mudopmatnka w
BBIUMCIUTENbHAS TexHUKa», cnenuanbHoctn 220200 «ABTOMAaTH3WPOBAHHBIE CHUCTEMBI

00paboTtkn wuHbOpManuu W ynopaBieHus». - KHura w3 komeknuu ['opHas KHura -
NHxeHepHO-TEXHUYECKHE 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. MoaenupoBanne 00beKTOB U CUHCTEM YIPaBICHHUs | yueOHOe mocobue /
C. M. Augpees ; 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 : 3NEKTPOHHBIA.

3. Cocynun 0. A. MozenupoBaHue MpOIECCOB M CUCTEM | yueOHoe mocobue / 0. A.
Cocynun.- Pszamp : PIPTY, 2020. - 48 c¢. - Kuura wu3s xomiekumu PIPTY -
WNuxeneprno-rexunueckue Hayku. - URL: https://e.lanbook.com/book/168298. - URL:
https://e.lanbook.com/img/cover/book/168298.jpg.

B) MeToanuyeckne yKa3aHus:

1. Aungpee C. M. MeToasl MaTeMaTH4eCKOro MOJEIUPOBAHUS IMPOMBIIUICHHBIX U
MEXaTPOHHBIX CHCTEM yIpaBiieHus : MpakTukyM [ist By3oB] / C. M. Aunpees, B. P. I'acusipos ;
MarauTtoropckuii roc. rexuudeckud yH-T uM. I'. 1. HocoBa. - Marauroropck : MI'TY um. I'. 1.
Hocoga, 2019. - 105 c. X WL, TalII., CXEMBI. - URL.:
https://host.megaprolib.net/MP0109/Download/MObject/20335. - ISBN 978-5-9967-1739-2. -
TekcT : HETTOCPEICTBEHHBIH.

r) IlporpammHuoe obecnieuenne u UHTepHeT-pecypcesl:

IIporpammHoe o6ecnieyenune

Haumenosanue I10 Ne noroBopa Cpoxk aeicTBHsI TUIIEH3UN

Ecnab Computation cB0oOoaHO pacnpoctpansiemoe [10 6eccpouHo
ngine

MathCAD v.15

Education J-1662-13 o1 22.11.2013 OeccpodHo

University Edition

7Zip ¢B0001HO pacnpoctpansgemoe 110 0eccpoyHO

MS Office 2007, 135 41 17.09.2007 SeccpouHo

Professional

FAR Manager ¢B000HO pacnpocrpangemoe [10 0eccpoyHO

]éf)r g;)e(p Mozilla cB00OOTHO pacnpocTtpansemoe [10 0eccpovHo

MAXIMA cB000HO pacnpocrpangemoe [10 0eccpoyHO



https://urait.ru/bcode/514140
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3511
https://e.lanbook.com/img/cover/book/3511.jpg
https://host.megaprolib.net/MP0109/Download/MObject/1873
https://e.lanbook.com/book/168298
https://e.lanbook.com/img/cover/book/168298.jpg
https://host.megaprolib.net/MP0109/Download/MObject/20335

IIpodeccuonanbHbie 0a3bI JAHHBIX 1 HH(OPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI

Hassanue kypca CchlIka
DnekTpoHHas 0a3a MepHOIUYECKUX M3manmii East
View Information Services, OO0 «MUBUC»

DnekTpoHHbIe pecypcbl Oubmmoreku MI'TY uwm.

https://dlib.eastview.com/

https://host.megaprolib.net/MP0109/\Web

I"'1. HocoBa

HanmonanbHas uHGOPMAIHOHHO-aHATUTHIECKAS

cuctema — Poccuiickmii  umnuugekc mHayunoro|URL: https://elibrary.ru/project risc.asp
mutuposanus (PMHIT)

9 MaTepHaJbHO-TEXHHYECKOE 00ecmedeHue T CHUIINHBI (MOIYJIf)

MarepuaabHO-TEXHHUECKOE 00ecreueHIe IUCIUIUTMHBI BKIIOYAET:

MarepuanbHO-TEXHHUECKOE 00ecreueHIe TUCIUILINHBI BKIIOYAET:

Y4eOHble ayAUTOpUU IS MIPOBEICHUS 3aHATUHN JIEKIIMOHHOTO Tuna (MyiabTUMeIUiHbIE
CpE/ICTBA XpaHCHUSI, IepeIayun U pecTaBlieHus nHpopmarun). (aya. 437)

[Tomemenus 11t caMoCTOSITENEHOM paboThl oOyuatouxcs ([lepconanbHble KOMITBIOTEPHI
¢ makerom MS Office, Beixomom B UHTepHET © ¢ JOCTYIOM B 3JCKTPOHHYIO
uHGOPMALIMOHHO-00pa30BaTeNIbHYIO Cpeay yHuBepcHuTeTa) (ay. 448)

VYdeOHble ayIUTOPHH ISl TPYNIOBBIX W MHIMBHIYaJbHBIX KOHCYJBTAIMHA, TEKYIIETO
KOHTPOJISI M IPOMEXKYTOUHBIX KOHCYIbTaIui (JJocka, MyTbTUMEIUHHBIN IPOEKTOP, IKPaH)

[lomemenue ans  XpaHeHuss U OPOPUIAKTHYECKOrO OOCIYyKMBaHUS  y4eOHOTrO
obopynoBanus (CTesutaku st XpaHEHUS YIeOHO-METOANIECKUiT ToKyMeHTanun) (ay . 445)

VY4aeOHas aynuTOpHs JUIS MPOBEIACHUS MPAKTHYECKUX 3aHSATHH: KOMIBIOTEPHBIA Kiacc
(ITepconanpHbie KoMmmbloTepbl ¢ makerom MS Office, Beixomom B MHTEpHET U C J0OCTYIOM B
SIIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIbHYIO Cpey YHUBEepcHUTeTa), (ay 1. 448)
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Ipuioxkenne 1

YueOHO-MeTOANYECKOE O0ecTieYeHre CAMOCTOSITeIbHON PadoThl 00y4aromuxcs

ITo nucuumumae «MareMaTnyeckoe MOAEIMPOBaHUE) PEyCMOTPEHA ay IMTOPHAS U
BHEAYJUTOPHAs CaMOCTOSITEIbHAsl paboTa 00yUaromuxcs.

AynuTOpHAas cCaMOCTOSATENIbHAS paboTa CTYICHTOB MPEATOJIAraeT BHITOJHEHNE
IPAaKTUYECKUX pabOT U JOKIA[ 110 OJyYEHHBIM pe3yJIbTaTaM, a TAKXkKe YCTHBINA OIPOC O MOpPsIIKE
BBITNIOJIHEHUS] IPAKTUYECKON pabOThI, IOJYyUYEHHBIM YMEHUSIM U HAaBbIKaM.

1. HpI/IMepHLIe BOIIPOCHI JIfA YCTHOT'O OIIPOCA MO BHINMOJHEHHBIM NMNPAKTUYCCKUM

padoram

Tema sabopaTtopHoii
padoTbI

Bomnpocs! a1 yCTHOro onpoca

Moenu ctaTuueckux CUCTEM

1. Yro Takoe cTaTuyecKas XapaKTepUCTUKA CUCTEMBbI?

2. IlpuBenure Kiaccu(UKALMIO CTAaTUYECKUX XapaKTEPUCTHK
cucrem?

3. 3anumuTe ypaBHEHHE CTAaTHUECKOW XapaKTEepUCTUKU B 00IEM
BUJIE B popMe MOIMHOMA N-0i1 cTeneHn

4. Kakme MeTOOpl HCHONB3YIOTCA  JUISI  ONPENEICHHUS
KOA((UIMEHTOB MOJIMHOMA CTaTMUECKON XapaKTEPUCTUKH IO
AKCIEPUMEHTAIbHBIM JaHHBIM?

5. 3anummuTe QyHKIMOHAI METO/1a HAUMEHbBIIINX KBAJAPaTOB.

6. [IpuBenuTe 6J10K-CXeMY MOMCKOBOT'O aJITOPUTMA OIIpeIeICHUS
K03 (UILIMEHTOB MOJIMHOMA PErPECCUOHHOIO YpaBHEHUS.

7. Yo Takoe JIMHUA perpeccun’?

8. 3anummTe QOpMyJabl Ui ompeneneHus Kod(hUIMeHTOB
pPErpECCUOHHOrO ypaBHeHMsl MeTooM Kpamepa.

Pewenne
nuddepeHImaTbHBIX
YPAaBHEHUH B CUCTEME
BHU3yaJIbBHOTO MOJEIIMPOBAHUS

1. O0mas cTpykTypa pemenus audhepeHInaIbHOTo
ypaBHEHUS B (hOpME CTPYKTYPHOIH CXEMBI

2. Kak 3aaTh HauanbHbIE 3HAYEHUSI UHTETPATOPOB?

3. Kakue BU3yanabHbIE 3B€HbS UCIIOIB3YIOTCS TS
MOJEJIIMPOBAHUS TUHAMUUYECKUX CUCTEM?

4. Kak BbIOMpaeTcst YUCIIEHHBIN METOJI MHTETPUPOBaHU?
5. Kak 3ayaercs BpeMst HHTETpUPOBaHHUS?

6. Kak 3amatp macmtab rpaduka hyHKmm?

YucneHHbIe METOIBI PEIICHUS
nuddepeHIaTbHBIX
YpaBHEHUN TUHAMHYECKUX
cHCTEM

1. Yto Takoe nuddepenuunansuoe ypaBHeHHE?

2. Ilo xakuM TIpU3HAKAM TIPOU3BOAMTCS KJIacCU(PUKAIIHSI
g epeHIaIbHbIX YpaBHEHUNA?

3. Uro Takoe oOBIKHOBeHHOE nuddepeHImanb-Hoe ypaBHeHne?
3anuuute npumep?

4. Kakoe muddepenunansHoe  ypaBHEHUE
YpaBHEHHEM B YaCTHBIX MTPOU3BOTHBIX ?

5. B uem otnnumne nuHerdHbIX aAuddepeHInaabHbIX YPAaBHEHHH OT

Ha3bIBACTCs




Tema 1abopaTopHoOi
padoThI

Bomnpocel 11 yCcTHOro onpoca

He-nmuHeHbIX?  [lpuBenute mpumepsl  auddepeHnnanTbHBIX
YPaBHEHUH 3TUX BUJIOB.

6. Uro Takoe onHopoaHble auddepeHLnanbHble YpaBHEHUS?
IIpuBenu-te [IpUMeEp JIMHEWHOI O OZHOPOIHOIO
nuddepeHIMaIbHOTO YPaBHEHHUS.

7. Kakoiéi Bug mguddepeHIUATbHBIX YpaBHEHUH HA3bIBACTCS
HopMasbHbIM? [IpuBeUTE MPUMEpP TaKON 3aIUCH.

8. 3amummuTe B OOIIEM BHUAE CUCTEMY YPaBHEHUH IEPBOTO
HOpsiIKa Pa3pelIeHHBIX OTHOCUTEIbHO MpOoU3BOAHBIX. Kak
3aIMIIETCs TaKasi CHCTeMa B BEKTOPHOM (hopme?

9. llpuBenute npumep 3anucu U depeHIHaTIbHOIO YPaBHEHUS
N-oro moOpsiAKa  pPa3pelIeHHOE  OTHOCUTENbHO  cTaplieit
IPOU3BOIHON B (hOpME CUCTEMBI YpaBHEHHH MEPBOTo MOPSIKA.
10. B kaxoii ¢opme momydaror pemieHust auddepeHnnanbHbIX
YpaBHEHMI IIPU UCIIOJIb30BAHUH YMCICHHBIX METO/I0B?

11. Kakoe mpenMy1iecTBO YuCIIEHHBIX MeTOA0B? /B yem cocTout
HE/OCTaTOK  HUCIOJb30BAaHUS  YHMCICHHBIX  METOJOB  IIpU
NOJIyYeHHUH penieHus 1 hepeHnnanbHOro ypaBHEHHs?

12. YTto Ha3bIBalOT y3JaMU CETKU IPU MOCTPOCHUU YUCICHHOHN
cxeMbl penieHus AudQepeHnnanbHbIX YPaBHEHUH?

13.  Kakume  pa3nuuaroT  Kjacchl  METOAOB  PELIEHUs
mudepeHIMaNbHBIX ypaBHEHUN? B yeM oTinune 3TuxX KiaccoB
Jpyr OT npyra?

14. Kakoii BHJI HMEET pPEKYpPEHTHOE BBbIpaXEHHE IpU
WCIIOJIb30BaHUM YHCJIECHHOIO MeToja Ouiepa il pelIeHus
mubdepeHIIMaTbHOTO YPaBHEHUS ?

13. IlpuBenuTe TreOMETPUYECKYH0 HMHTEPIPETALNI0 METOMA
Ditnepa. CaenaiiTe MOSCHEHUS K dTOM cxeMe.

14. 3anumuTe pEeKyppeHTHOE BBIPAKEHUE MJIs IOJyYEHUs
YHUCJIEHHOTO penieHust 1uddepeHInalIbHOr0 ypaBHEHH

15. IIpeobpa3syiite nupdepeHnanbHOoe ypaBHEHHE K CHCTEME
muddepeHMaNbHBIX ypaBHEHUH 1-0ro0 nopsiika. 3anuiunre
CUCTEMY PEKYPPEHTHBIX BBIPAXEHUM JUIS TOTYYEHUS
YHUCIIEHHOTO PEICHHUS.

UucnenHoe peuieHue
g depeHInaIbHbIX
yYpaBHEHUU

1. [TpousBecTn uncnenHoe pemnieHue AU dHepeHnaTbHOTO
ypaBHEHUS.

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

2. IlpousBecT aHaUTUYECKOE perieHue audhepeHInaIbHOTO
ypaBHEHUS

5y"—y'—3y=0 mpu y(0)=1, y'(0)=-2

3. PaccMoTpeTh noBeieHHE CHCTEMBI U COCTaBUTh MOJIETb
npoliecca HaroJHeHHUs 6aka B BUJE TMHEHHOTO
nuddepernuanbHoro ypasaeHus. [IponsBectn yncieHHOE
pelIeHre NOIYYeHHOT0 TU(depeHINaTIbLHOr0 YPaBHEHUS

4. Kak npencraButh auddepeHuaibHoe ypaBHEHHUE,




Tema 1abopaTopHoOi
padoThI

Bomnpocel 11 yCcTHOro onpoca

OITMCBhIBAIOUICC ITOBECACHUC 00BbEKTa B KAaHOHHYECKOM (bopMe?

5. 3anummte nuHerHoe O/1Y n-oro nopsiaka ¢ HOCTOSIHHBIMU
KO3 QUIMEHTaMU C HEHYJICBOU MPAaBOM YacThIO

6. Kakue meroap! pemenns nuddepeHImanbHbIX YPaBHECHHI
UCIOJIb3YIOTCS B IIPU UCCIIEI0OBAaHUHU MOJEINIEH CUCTEM?

7. MeToibl YMCICHHOTO pereHust TuddepeHIInaTIbHbIX
YpaBHEHUU.

8. AJNITOPUTM pean3alnuy BEIOPaHHOTO YHCICHHOTO METO/A
pemeHus qudepeHnaIbHbIX YPaBHEHUNH MOJCITH

9. IlocTpoeHune cucTeMbl Pa3HOCTHBIX YPaBHEHUH JUIs
YUCJIEHHOTO pelieHus Tu(pepeHINaTIbHOTO YPAaBHEHHUSL.

Hcnonp30BaHnE METOJ0B
OTEPAlMOHHOT O UCUUCIICHHS
JUISL PEILIEHUs
muddepeHnanTbHbIX
ypaBHEHUN

1. Kak IIOJIyYHUTh OIIEpaTOPHYIO bopmy 3anmcu
muddepeHranbHOTo ypaBHeHHs? YTO Takoe MHTErpasl CBEPTKU?

2. Kak npeacrasnsercss Mozielb B oniepaTopHoil hopme 3anucu?

3. [IpuBeuTe MOPSTOK BEIYMCIICHUS N300paskeHM (PYHKIIMU Ha
pUMepe NpOoCTeHIINX PyHKIII

4. [lepeunciure  cBoiicTBa  mpeoOpazoBanus  Jlarmtaca.
[IpuBenure mnpumep MOMyYeHHUs] NEepeAaTOYHOW (QYHKIUH C
HCII0JIb30BAaHNUEM CBOMCTB MPe0Opa30BaHUS

5. IIpuBenuTe mpuMep MOJyYEHUs MOJEIU B ONEPAaTOPHOMN
dhopme

6. Kakue uccnenoBaHus NPOU3BOIATCS MO MaTeMaTHYECKUM
MOJICJISIM B OllepaTOpHOM hopme.

MareMmaTudeckue MOAEIIN
cucreM B popme
«BXOJI-BBIXO/I» C
HCIIOIL30BaHUEM

MepeaTOYHbIX QyHKITUN

THUITOBBIX DJIEMESHTOB

1. 3anummre nepeaaTOYHbIC (1)yHKI_II/II/I THUIIOBBIX 3JICMCHTOB

2. 3ammmure BBIPpAXKCHUA JUIA YaCTOTHBIX XapaKTECPUCTUK
THUITIOBBIX 3BCHHCB

3. 3amummure BBIPAXKEHUS JUISI BPEMEHHBIX XapaKTEPUCTHUK
TUIIOBBIX 3BEHBHEB.

4. 3anumuTe aarOpuTM IIOJIYYEHUS YHCIEHHOTO pacdeTa
BPEMEHHBIX XapaKTEPUCTUK

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

6. Ilosicuure pacueT BpPEMEHHBIX XapaKTEPUCTHK B
JIEKTPOHHBIX TAOJIUIIAX.

7. YTo Ha3bIBAaETCS YaCTOTHBIMU XapaKTEPUCTUKAMHU?
8. Kak mosiy4uTh 4aCTOTHBIE XapaKTEPUCTUKH OIBITHBIM ITyTEM?
9. Kak nony4uTh 4aCTOTHBIE XapaKTEPUCTUKU TEOPETUYECKUM
MyTEM TI0 U3BECTHOM Nepe1aTOuHON (PYHKITMU 3BeHA?

10. Kak cdhopmupoBaTh CXeMbl B TMAKETe BU3YaJIbHOIO




Tema 1abopaTopHoOi
padoThI

Bomnpocel 11 yCcTHOro onpoca

MOACIIMPOBAHUS JJIA IMOJIYUYCHHS BPEMCHHBIX XapaKTepI/ICTI/IK?

11. Kakue ¢opMbl TOCTpOCHHE IUHAMHUYECKUX DIIEMEHTOB
UCIIOJNIB3YIOTCS B cpeze Scilab?

12. Kakue (yHKIMH HCHOJIB3YIOTCA Ul MOJIydeHUs (pacuera)
YaCTOTHBIX XapaKTEPUCTUK?

13. 3anuumTe CKpUNT pacyera YaCTOTHON XapaKTEPUCTUKHU

Maremaruaeckoe
MOJICTUPOBAHUE TUITOBBIX
KOHTYPOB CHCTEM
aBTOMATHYECKOTO
peryJMpoBaHus

1. [IpuBenuTe CTPYKTYpy KOHTYpa PETYIUPOBAHUS C OOBEKTOM
C CaMOBBIPAaBHUBAaHHUEM

2. [IpuBeaute CTPyKTypy KOHTYpa PEryJIUpOBaHUsI ¢ 00BEKTOM
0€e3 caMOBbIPaBHUBAHUS

3. IlpuBeaure anroput™ pacuera epexoJHOro mpouecca B
cucreme

4. Kak BIUSIFOT HACTPOWKH PETYJISTOPA HAa BHUJI TIEPEXOTHOTO
nporiecca?

5. Kakue crioco0Os! yydlieHus nepexoaHbIX MPoLeccoB
HCIIOJIB3YIOTCA?

6. Kak MoZennpyroTcs TEXHUYECKHUE CPEJCTBA BXOIAIINE B
COCTaB B KOHTYpE peryJupoBaHus?

7. PaccunTaiiTe HACTPOUKU PETYNIATOpA I 3aJaHHOU MOJEIIH
00BEKTA C HCIIOJIb30BAHUEM MAaTEMaTHUECKOr0 METOa

MoaenupoBaHue KOHTypa
MPOMBILIEHHOW CUCTEMBI
ABTOMAaTHYECKOTO
PETryJIUPOBAHMUS C
[IN-perynsTopoM u
UCIIOJTHUTEIIbHBIM
MEXaHU3MOM IOCTOSTHHOMN
CKOpOCTH

1. Kakue 3neMeHTbI BXOAAT B IPOMBIIIIEHHBIH KOHTYP
aBTOMATUYECKOT'O PEryIUPOBAHUsA?

2. Kak peanuszyercs [I1U-perynsarop B padote? Kax
(bopMHpyeTcs ¥ peaTu3yeTcsl OrpaHMYEHHE Ha BETUUYUHY
HUHTErparopa peryiaropa’?

3. Kakum crnoco0oM MOKHO MOJTyYUTh YpaBHEHUE IUHUU
perpeccun?

4. Kak o OKCIICPUMCHTAJIbHBIM JaHHBIM OIIPCACINTD
mapaMeTpbl MHEPIIHMOHHBIX 3BEHBCB I MOJACIUPOBAHNUE
AUHAMHUYCCKUX MMapaMCTpPOB 00BeKTa praBHeHI/IH?

5. Kak onpenenuts o0muii koahpuimeHT nepenadn
ITOCJICAOBATCIbHOT'O COCAMHCHU S 3BGHBCB?

6. Kak ompenenuth 0000IIEHHYIO CTATUYECKYIO
XapaKTEPUCTHKY MOCIIEI0BATEIbHO COCMHEHHBIX 3BCHBEB?
[TpuBenute mpumMep nosyyeHus 000OIIEHHONW XapaKTePUCTUKH
ISl CBOETO BapHaHTa.

7. OnuimTe nociae0BaTeIbHOCTh ONPEACIICHUS TAPAMETPOB




Tema n1abopaTopHoii Bomnpocsl 11 yCTHOT0 onpoca
padoThI

peryisTopa rno 3KCnepuMeHTaIbHON KPUBOW pa3roHa.

8. Kakum 06pa3om peanu3yercsi OorpaHMuEHHE Ha X0
HCIIOJIHUTEJIBHOIO MEXaHU3Ma B MOJIETN CUCTEMBI? 3alUIINTE
MaTeMaTHYECKYI0 MOJEIb UCIIOJHUTEILHOIO MEXaHU3Ma €
OrpaHUYEHUSIMU?

9. Kakue nokasarenu kauecTBa MOKHO OIPENIECIUTh 110
[I0JIyYEHHOMY IIEPEXOIHOMY IIpoLeccy?

1. Kak peanmusoBats [TH-perymsrop B SciLab/XCOS ¢
OrpaHMYEHHEM Ha BEIMYHUHY, POPMUPYEMYIO HHTETPHPYIOIIEH
vacTeio? [IpuBeauTe MPUMEpP CTPYKTYPHOM CXEMBI.

2. Kak peanuzosats B SciLab/XCOS ucrnomHuTebHbII
MEXaHHU3M C OIPaHMYCHHUEM Ha JUaIa3oH X0/1a Baja’?
Mo JCIbHO-OPUCHTHUPOBAHHAs HpI/IBeI[I/ITe IMpUMEpP CprKTypHOﬁ CXCMBI.
pa3paboTKa KOHTypa
CHUCTEMBI aBTOMaTH4YECKOTO
yIIpaBJICHUS B CHCTEMAaxX
BHU3yaJIbHOT'O MOJEIIUPOBAHUS

3. Kak popmupyercs HeuHelHHas cTaTHdecKas XapaKTepUCTHKA
B SciLab/XCOS.

4. ITpusenute cxemy peanmzauuu [HINM s ynpasnenus
UCITOJIHUTEJIbHBIM MEXaHU3MOM IMOCTOSIHHOM ckopocTH. Kakoe
Ha3HAY€HHUE 3TOr0 JIEMEHTA B KOHype?

2. BOl'[pOCbI AJIA MOATOTOBKH K 3a49€TYy

1. TlpuBenurte CTPYKTYpY NPUHATON KiIacCU(PUKAIIMY MATEMAaTHUYECKUX MOJIETEeH CUCTEM
1 00beKToB yrnpasiieHus. [losicHuTe Ha3HaUYeHUE U OOIIYI0 XapaKTePUCTHKA KaXKI0Tro
KJlacca MAaTeMaTUYEeCKUX MOJENeH, NpUBEIUTE NpUMEp I KaKIOro Kiacca
MaTe€MaTHYECKUX MOJENEN B COOTBETCTBUM C MPUHATON

2. llepeuncnure XapakTepUCTUKU JETEPMUHHPOBAHHBIX MAaTEeMAaTHYECKUX MoOJENed H
O0COOEHHOCTH UX pean3aliu.

3. YucneHnHsle METObI pemieHus AudQepeHInanbHbIX YpaBHEHHH, OCHOBHOM MOAXO] K
MIOCTPOCHUIO YHUCIEHHOro pemeHus. Kakue [0CTOMHCTBAa 4YHMCIEHHBIX METOOB
pemenust quddepeHaIbHbIX ypaBHEHUN?

4. CuHTe3 MOJENIU B BUJIE€ CTPYKTYPHBIX CXeM. UTO MOHMMAIOT MOJ TUIIOBBIM 3BEHOM?
OcHoBHbBIE COEIMHEHHUs 3BEHbEB. IIpuBenuTe npumep NOCTPOEHUS MOJENEH s
KaX/10T0 TUIIA COEIMHEHUI 3BEHBEB.

5. Yro takoe npeobpazoBanue Jlammaca? Yto Ha3pBaroT n3o0paxkeHneM QGyHkimu Y(t)
no Jlarmmacy? [lpuBenute maTemaTudeckyto ¢hopmy 3amucu peodpazoBanus Jlammaca.




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

[IpuBeauTe MaremMaTH4YECKyl0 MOJENb NapauienbHoro u craaaptHoro [IN/]
peryisaropa. Kak cBa3aHbl TapaMeTpbl HACTPOMKH TUX IIPEICTABICHUN PEryJIATOPOB
MEXIy cO00i?

Omneparopnast popma 3amucu nudepeHInanbHoro ypaBHeHus. s kakux uenei
UCHOJb3YyeTcs 3Ta popma 3anucu?

[lepeuncnure cBoiicTBa npeoOpa3oBanus Jlammaca. [IpuBenute mpumMep HOIydeHUs
nepeaaTouyHon (PyHKIMU C UCIOJIb30BAaHUEM CBOMCTB IIpeoOpa3oBaHus

IIpusenure I10CJIEZI0BATEIBHOCTh CUHTE3a MaTeMaTHYECKON MOJIENHN
MaTeMaTHYecKoro MasTHUKa B Gopme auddepenunansuoro ypasuenus. [Ipusenute
TOYHOE PEIICHHE TOTy4YeHHOT0 MU HepeHIINATEHOTO YPABHCHHMSL.

IIpuBenuTe NOCIENOBATENBHOCTS CHHTE3a MATEMAaTUUYECKON MOJEIIA HarpeBa TOHKOIO
TeJa, MPUBEIUTE UTOTOBBIA PE3yIbTaT MATEMAaTUYECKOW B BHUJC (OPMATH30BAHHON
(hopMmBbI.

[IpuBeaute B 0011eM BUJE MOPSAOK IOCTPOCHUS CUCTEMbI PA3HOCTHBIX BBIPAXKEHUN
U1 YUCIIEHHOTO peleHus AuddepeHnnanbHoOro ypaBHeH|s: MeTo1oM Diiepa.

Uro Ha3bIBalOT Y3JlaMU CETKU IpPU IOCTPOCHUM YHCICHHONW CXEMbl pElICHUs
middepeHManbHbIX ypaBHeHUH? [losicHMTe ¢ HCHOJIB30BAHHMEM I'€OMETPHUECKON
MHTEpIIpETAllMM YUCIEHHOTO MeToja peweHus Y, kak npou3BOJUTCS BBIYUCIEHUE
3HAYEHUS IPU YUCIEHHOM peteHuu Y B y3ie ceTku.

[TpuBenure knaccuduranmo uddepeHunanbHex ypaBHeHui. [IpuBenure npumeps
nuddepeHranbHbIX YPaBHEHUH pa3IMYHbIX KJIACCOB.

Kakyto o0mryto hopmy nmeer pemenue nuddhepeHIuanIsHOro ypaBHeHHs? 3aMuImTe
obmmyto ¢opmy pemieHus TUpPEpeHIMaTbHOIO YpaBHEHUs 2-0r0 HOpsiiKa METO0M
npeodpaszoBanus Jlamiaca?

[IpuBenuTe reOMETpUUYECKY0 MHTEPIIPETALMIO MeTOAa Diiepa. JlaiiTe MOsSCHEHUS K
JTOM CXEMeE.

Kak mnomyuuth mnepeaarouHyro (QyHKIMIO W3 JHHEHHOro augdepeHIualIbHOro
ypaBHEHHUsI ¢ TOCTOSTHHBIMU Koa(¢uumentamu? Ilpusenute npumep GopmMupoBaHus
nepeaaTouHon GyHKIMU A 1uddepeHInalIbHOro ypaBHEeHHs 2-0T0 MopsIKa

B d4em 3axmouaercss OTiIMuYME NPEACTABIECHUS MaTeMaTU4YecKoW Mojenu B ¢dopMme
nepeaaToyHo  (GyHKIMM 3B€Ha OT MaTeMaTHMYecKOW  MOJENHM  CUCTEMBI,
npencraBieHHoN B ¢popMe nuddepenimansaoro ypasuenus? [lokaxxute Ha pumepe
nepexoa MexJ1y STUMU (opMaMM MPEICTaBICHUS MaTEMaTHUYECKOM MOJIEIH.
[IpuBeaute mnocieqOBaTENbHOCT pelleHus Aud@epeHuanbHOr0 ypaBHEHUS C
HCIOJIb30BaHUEM MeTo/1a peodpazoBanus Jlamnaca?

[TonyuuTte mepenatoyHyr0 (DYHKIIMIO MAaTeMAaTHUYECKOW MOJIEIH, MPEICTaBICHHON B
dopme CTpYKTYpHOH cxeMbl. i MONMyd4eHHOU NepenaToyHON (YHKLIMU 3aluIInTe
CUCTEMBl PEKYPPEHTHBIX BBIPDAKEHUN JUIsl MOJIYYEHHUS YHMCIECHHOTO PpEHIeHMs MpU
BXOJIHOM CHTHaje X=1, peanu3yiTe NOJIy4YEeHHYIO CHCTEMY B C HCIOJIBb30BAHHUEM
AIEKTPOHHBIX TaOJINII pu T1=5, T»=10, T3=10 C.

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

BrinosHuTe peann3anuio MaTeMaTHYeCKO MOJENIHN KOHTYpa peryiaupoBanus ¢ [T1
PETYISTOPOM U HHEPIIMOHHBIM O0OBEKTOM C CAMOBBIPABHHUBAHUEM C UCTIOIB30BAHUEM
naketa SCILAB/XCo0s. BeinoHHTe HACTPORKY PEryIsaTOpa Ui MOIYYCHHUS
ONTUMAJIBHOTO MEPEXO0IHOTO MpoIiecca.



Ipuio:xxkenue 2

OIIeHO‘lHBIe cpeacrea aJisi MpoOBECACHUSA HpOMe)KyTOqHOﬁ aTTeCTallumn

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl MPOBeAeHUs
MPOMEKYTOYHOM aTTEeCTAIMU:

Kon
WHIUKATOpa

Nupukatop AoCTHXKEHUS
KOMIIETEHITNH

O1neHOYHBIC CPEACTBA

HK-5: CnocodHOCTH K (hopMAIM3ANNH M AJITOPUTMU3AIUM NOCTABJIEHHBIX 32124, K
HANKCAHUIO MPOrPAMMHOI0 K0/1a C MCI0JIb30BAHUEM SI3bIKOB POrPaMMHPOBaHMS,
omnpeaeJieHUss 1 MAHUNYJTUPOBAHUSA JAHHBIMH ¥ 0()OPMJIEHUIO POTPAMMHOI0 KO/1a B
COOTBETCTBHH YCTAHOBJIEHHBIMH TPeOOBAHUAMH

T1IK-5.1:

O11eHUBaET KaueCcTBO
MaTeMaTUUECKOU MOJEIN
npu popmanuzanuu
3aJ1a4¥ PEeIMETHON
o0iactu

Ilepeyenn TeopeTHYeCKMX BONPOCOB:

1.

9.

10.

Buovr mamemamuueckux mooeneti, npunamas
kraccuguxayus. Hasnauenue u  obwas
Xapaxkmepucmuxa Kaxncoo2o K1acca
MamemamuyecKux mooeietl.

Maremarnueckue Moaenu B hopme
CTPYKTYpHBIX cxeM. Mcnonb3oBanue
AJIEMEHTAPHbBIX 3B€HBEB JJIs1 IOCTPOCHHUS
JUHAMUYECKUX MOJETIEH.

MareMatnyeckre MOJEIN BO BPEMEHHOU
oOnactu. [IpuBeauTe mpuMepsl CUHTE3a
MaTeMaTUYeCKUX MoJiesiel B popme

TG epeHIMaIbHbIX YPaBHEHHUS.
MaremMaTnyeckre MOJENIH B ONIEpaTOPHON
dopme. HccnenoBanue no MaTeMaTHUECKUM
MOJIeIISIM B oriepaTopHoit ¢opme. [IpuBenure
IIPUMEp CUHTE3a MATEMaTUIECKOW MOJIETH B
omnepaTopHoit Gpopme.

Mertoabl cUHTE3a MaTeMaTHMYeCKUX MOJEINeH.
XapakTepUCTUKH AHATTUTHYECKHX,
HKCIEPUMEHTAIBHBIX u
aHAJIUTUKO-DKCIIEPUMEHTAIBHBIX ~ METOJIOB.
OO6nactu NPUMEHEHUS 3TUX METOIOB.

Kakue 3amaun pemaroTcs NOpu  CO3TaHHUU
udpoBoi Mojenu cuctem?

B uyem 3axmrouaercd OJIOYHBINA IIOAXOX K
MOCTPOCHMIO LU(POBBIX MOIesIel cucreM?
Kakme ocHOBHBIE cpencTBa BXOIAT B
uHTEepdeiic IIporpaMm 6J109HOTO
MOJEIINPOBAHUS CUCTEM?

Kakue ucxonHble JaHHBIE UCTIOIb3YIOTCS VIS
peanu3anuu 0JI0YHON MOJIETTH CUCTEMBI?

Ilepeuens Bonmpoc NPpaKTHKyMa:

11.

Kakune ciocoObl HACTpOHKH MaTeMaTHUECKUX
MoJIeJIel POLIECCOB U CUCTEM UCIOIb3YIOTCS.
[TaccuBHBIE METOBI ONIPEACIICHUS
JUHAMUYECKHUX XapaKTePUCTUK 00BEKTA




Kon
WHMKATOpa

HNuaukatop 1oCTHXKEHUS
KOMIIETEHITHNH

O1ieHOYHBIE CPENCTBA

12.

13.

14.

15.

16.

17.

18.

19.

20.

yIpaBIEHUS.

Kak coctaBnsate auddepeHnnanbHbie
ypaBHEHUS MAaT€pPUAIBLHOTO U
HHEPreTHUECKOro OaJaHCoB.

Kak npou3BoaAUTh CUHTE3 MOJIENH B BUJIE
CTPYKTYpHBIX cxeM. Kakue ocHOBHBIE
COEJIMHEHUS 3BEHBEB HCIOJIB3YIOTCS IIPU
3TOM?

IIpousBenure CUHTE3 MaTEMaTUYECKUX
Mojiesiel I1s1 0ObEKTOB, OMHCHIBAEMBIX
3aKOHAMHU MEXaHUKU (MaTeMaTUYECKUM
MasiTHUK, TAPMOHUYECKUN OCLIUILISITOD).
IIpuBenuTe oneparopHOE pelIeHUE
muddepeHIaTEHOTO YPaBHEHHSI CUCTEMBI,
onuceiBaeMoii auddepeHnranbHbIM
ypaBHEHHEM

Uro mnpencraBiseT AJIEMEHT «OJ0K» IpH
OJI0YHOM MOJETMPOBAHUU CUCTEMBI?

Kax OpraHu3yercs B3aUMOJICHCTBUE
OTJIETbHBIX OJ10KOB npu
MO/1€JIbHO-OPUEHTUPOBOUHOM
MIPOEKTUPOBAHUH MOJENH
aBTOMATHU3UPOBAHHOW CUCTEMBI?

Kaxoit 010K HCIIONIb3YETCS JUTS
(hOpMHUpPOBaHMS CUTHAJIOB CHHXPOHHU3ALMU B
TUHAMUYECKHX MOJIesIX?

[To OmouHOW MOMENM CHUCTEMBI OIPEICITUTE
peanuszyemyro nepegaroyHasi QyHKIIHIO

Kaxkue 6510ku sIBSIIOTCS 0710KaMU UCTOUHUKOB
Boszeiicteuil B ScilLab/XCos u B SimInTech

I1K-5.2

OLEeHUBaEeT Ka4eCTBO
pa3paboTaHHBIX
QITOPUTMOB JIJIS
MOCTIEAYIOIIETO
KOJAMPOBAHUS

Ilepeyenb TeopeTHYeCKMX BONPOCOB:

1.

2.

JluHaMuyeckue MOJENU, METOJbl CHHTe3a
TUHAMHYECKUX MOJIENEH.

Cratnueckue MOJAENTH, MPUHIMIT TOCTPOEHUS,
Ha3Ha4yeHHe U 00JacTb MPUMEHEHHUS.
CrniocoOsl MaTeMaTHYeCKOTro OTHCaHUS
TEXHOJIOTUYECKAX CUCTEM YIPABICHHUS U WX
HIIEMEHTOB. JleTepMUHUPOBAaHHBIE
MaTeMaTHYECKHUE MOJIEIIH.

Bubl 1 MOpsIOK MOTYYeHHs] CTATUCTUYECKOM
MOJIEITA CHCTEMBI.

OMnupuvecKre MOJIeNTH CHCTEM.
Oc0OEHHOCTH TIOCTPOCHUSI W HCIOJIb30BAHUS
OMIIUPUYECKUX MOJEIIEH.

YucneHHsie METO/IbI peanuzainuu
MaTeMaTHYECKUX MOJeNei, OCHOBHBIE BHJIBI
YUCJIEHHOTO  MOJEIUPOBAHUSA,  MPHUMEpPHI
MOJICIIUPOBAHMUSL.

MeTtobl YHCIIEHHOTO pelieHus
nuddepeHIaTbHBIX YPaBHCHUM.
Vcnonb30BaHUWE  ONMEPAaTOPHOIO  METojJa




Kon
WHMKATOpa

NHpukatop A0CTHXKEHUS
KOMIIETEHITHNH

O1ieHOYHBIE CPENCTBA

Jlamnaca Il QHATUTHYECKOTO  PEIICHUS
nuddepeHIaTbHBIX ypaBHEHUU
JTUHAMAYECKHX CHCTEM.

9. Meroax MOENBbHO-CTPYKTYPHOTO  CO3/IaHUs
mojenu. OcoOeHHOCTH METOoIa.

10. MatpuunsbIit METON MIpEeACTABICHUS
JUHAMAYECKUX MOJEIICH 2IIEMEHTOB M CUCTEM.

11.

Ilepeuens Bonpoc NPaKTHKyMa:

12. Chopmupyiite Pa3HOCTHBIN aHaJIor
T PepeHIMaIbHOTO  YPAaBHEHUSI METOAO0M
Diinepa

13. IlpuBenute ITOPUTM pemeHus
muddepeHIIMaTbHOTO  YpaBHEHUSI  METOJIOM
KacaTeJIbHBIX

14. ®opmupoBanue  OOBEKTOB M CHUCTEM
YIpaBJICHUS OTIepPaTOPHBIM METO/IOB.
[TpuBenute npumep aQHAJIUTUYECKOTO
MOJIyYCHHS TIEPEXOJHOM XapaKTEPUCTUKU C
UCIIOJIb30BaHUEM MeTOoAa MpeoOpa3oBaHUs
Jlamnaca.

15. Ucnonb3ys CXeMy peleHus
muddepeHIMaTbHOr0  YpaBHEHHS  N-0T0
HopsiIka METOJIOM TOHMKEHUS] TIPOU3BOTHOM,
coctaBbTe U peanusyidte B ScilLab cxemy
pemieHust UG GepeHNaIbHOIO  YpaBHEHUs
2y"+2y'+y=X.

16. Ins cuctembl UNCIIEHHBIN YpaHEeHUH,
3aJJaHHBIX B PEKYPEHTHOH Gopme
pas3paboTaiiTe alrOpuT™ BBIYHCICHUH.
Peanm3yiiTe anropuT™ ¥ MoryunTe pereHus B
Bujie rpaduka QyHKIUU

17. Peanu3yiite kouTyp 3aMkHyTOM CAP C
MCIIOJIb30BAaHUE JIEKTPOHHBIX TaOJIUI]

18. BhImoHNTE TOCTPOSHUE MOJIENN 00BEKTA C
CaMOBBIPaBHMBAHHUEM B CHUCTEME OJIOUHOTO
MOJICITUPOBAHUS

19. INonyunTte nepexoHyI0 XapaKTEPUCTHKY
o0BbekTa 6e3 caMOBbIpaBHUBAHMUSI C
UCTIOJIb30BAaHUEM AJIEKTPOHHBIX TAOIHII.

20. BrimonHNTE COENMHEHNE 3BEHLEB B CHCTEME
0JI0YHOTO MOJETUPOBAHUS U CPAaBHUTE
MIOJTYYCHHYIO TIEPEXOTHYIO XapaKTePUCTHKY
CHUCTEMBI C IIEPEXOAHON XapaKTEPUCTUKOM,
MOJIy4YE€HHOM C MCMOJIb30BaHUEM YHUCIICHHOTO
METO/1a PEUICHUSI.

21. OnpenenuTe UTOTOBYIO MEPEAaTOUHYIO
(YHKIHIO CUCTEMBI U 3aIIUILIUTE CUCTEMY
PEKYPPEHTHBIX BBIPKEHUH, 111 YUCIICHHOTO
peleHHs.

T1IK-5.3:

OreHuBaeT BHIOOD

[lepeyeHb TeOpPeTHYECKUX BOMPOCOB:




Kon
WHMKATOpa

HNuaukatop 1oCTHXKEHUS
KOMIIETEHITHNH

O1ieHOYHBIE CPENCTBA

MPOTPaMMHBIX CPEJICTB
JUTSL IPOTPAaMMHUPOBAHUS
Y MaHUITYJIHPOBAHUS
JTAHHBIMH B COOTBETCTBHH
YCTaHOBJICHHBIMHU
TpeOOBaHUSMHU

1. MaremaTtndeckre MOJENN CTaHAapTHBIX
perynsropos. [lepenaTounsie GyHKINN CTaHIAPTHBIX
PEryIsTOPOB.

2. Mopenu 3aMKHYTBIX CUCTEM PETYJIUPOBaHUS.

3. Mopnenu IByXKOHTYPHBIX CUCTEM.

4. Mogenu cuCTeM KacKaJHOTO YIPaBICHHUS.

5. Mopenu cucteM aBTOMaTH4eCKOM
ontumuzanuu. CtpykrypHas cxema moaenu CAO.

6. Coenunenue 3BeHbeB CAY. BeipaxeHus Jist
nepesaTOYHbIX GYHKIMI COeTMHEHNS 3BEHbEB.
Ilepeyens BONpoc NPaKTHKyMa:

7. OcobGeHHOCTH TPOrPaMMHON peanu3aiuu
CHCTEMBI SKCTPEMAIILHOTO PETYIUPOBAHUS C
COBMEILIEHHBIM ITOMCKOBBIM U Pa0OYUM JABHKEHUEM

8. Kak cpopmupoBaTh MO/IETH CUCTEMBI
ABTOMATUYECKOI ONTUMHU3ALNY, IOSCHUTE alITOPUTM
peanu3anyu Mojienu. [IpuBenTe OCHOBHBIE THITHI
ITOPUTMOB aBTOMATUYECKOW ONTHUMU3AINH, UX
OTJIMYUS IPYT OT JpyTa.

9. 3anummuTe aaropuT™M BBIUUCICHUS
PEKYPPEHTHOTO BBIPAYKEHHS, TIOTYIESHHOTO ISt
pemienus auddepeHInaIbLHOr0 ypaBHEHUS TEPBOTO
Mopsi/IKa.

10. Omnpenenute HavyaIbHbBIE YCIOBUS
WHTETPATOPOB IPU MAITUHHOM PEIICHUN
muddepeHIaTbFHOT0 YpaBHEHHsI 2r0 opsIKa

11. Ompenenute UTOTOBYIO MEPEIATOUHYIO
GYHKIUIO COeTMHEHUS TUTTOBLIX 3BeHbeB CAP.




0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATEJIN U KPUTEPUH
OLlCHUBAHMUSL:

[TpoMexkyTouHast ATTECTALUS 110 JUCIUILIMHE «MaTeMaTHYeCKOe MOICTUPOBAHUE)» BKIIIOYACT
TEOPETUYECKHE BOTPOCHI, MO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHUS 00YUYaIOIIMMUCS 3HAHUM, 1
NPaKTHYECKHE 3a/1aHKs, BHISBIISIONIAE CTENeHb CHOPMUPOBAHHOCTH YMCHUHN U BIIAJCHUIHA,
npoBoAMTCS B (hopMe 3adeTa.

3ayer Mo JAaHHOM JUCHUIUIMHE POBOAMUTCS B YCTHOH (popme

Hokazamenu u Kpumepuu oueHusanus zauema

Kpureprn oneHku (B COOTBETCTBHHU C (POPMUPYEMBIMU KOMITETCHIIUSMU H
IUTAHUPYEMBIMH pe3yJIbTaTaMHu 00yUeHUs]):

—«3a4YTEeHO» — CTY/IEHT [0JI’KeH 3HATh CIIOCO0bI U MEeTOAMKH YIIPABJIEHHSA MPOEKTOM HA BCeM
JTalne ero ;KM3HeEHHOr0 LMKJIA; 3HATh COCTAB M NMOPSAOK pa3padoTKH MeTOAMYECKHX M
HOPMATHBHBIX [JOKYMEHTOB, TeXHHMYECKOW JOKYMEHTAllMH B 00JIACTH ABTOMATHU3ALMH
TeXHOJIOTHYECKUX MPOLECCOB M MNPOM3BOJACTB, B TOM 4YHCJIe MO KU3HEHHOMY HHMKIY
NPOJYKLIHMH U ee Ka4eCTBY

—«He 3a4YTeHO0» — CTY/IeHT He MOKeT IMO0Ka3aTh 3HAHHMSA HA YPOBHE BOCIIPOM3Be/IeHUS] U
00bsicHeHMs1 HH(OPMALMH, He MOKeT NMOKa3aTh HHTEeIeKTyaJbHble HABBIKH pPelleHus
NPOCTBIX 3a/1a4.





