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JIuceT akTyajau3anuu padoyeii mporpaMmmbl

Pabouas mporpamMma rnepecMoTpeHa, 00Cy>keHa 1 o00peHa s peanmsaruu B 2026 - 2027
y4eOHOM TroJy Ha 3aceanuu Kadeapsl ABTOMATH3UPOBAHHBIX CHCTEM YIPaBJICHUS

[Iporokonm ot 20 1. Ne

3aB. kadeapoii C.M.KHﬂpeeB

Pabouas mporpamMma nepecMoTpeHa, 00CykaeHa 1 o00peHa 1y peansaruu B 2027 - 2028
y4eOHOM TroJy Ha 3aceaHuu Kadeapsl ABTOMATH3UPOBAHHBIX CHCTEM YIPaBJICHUS

[IpoTtokonm ot 20 . Ne
3aB. kadenpoii C.M. AunpeeB

Pabouast nporpaMma rnepecMoTpeHa, 00Cy KeHa 1 0100peHa s pean3aiuu B 2028 - 2029
y4eOHOM roJly Ha 3aceJaHuM Kadeapbl ABTOMATU3HPOBAHHBIX CUCTEM YIIPABIICHUS

[IpoTrokom ot 20 . Ne

3aB. xadenpoit C.M.KHIIPCGB

Pabouas nporpamMma rnepecMoTpeHa, 00CykaeHa u ojgo0peHa s peanusaruu B 2029 - 2030
y4eOHOM roJly Ha 3aceaHuu Kadeapbl ABTOMATH3UPOBAHHBIX CHCTEM YIPaBJICHHUS

[Iporokom ot 20 . Ne

3aB. xadenpoit C.M.XHIIPCGB




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

[enssmu ocBOEHUS TUCIUIUIMHBI «MaTeMaTH4eCcKoe MOJICIUPOBAHUEY SBIISIOTCS
pa3BuTHE TPO(PECCHOHAILHBIX KOMIICTCHITUN B 00J1aCTH IPUMEHEHHS COBPEMEHHBIX
TEOPETHYCCKUX U IKCIICPUMEHTAJILHBIX METOI0B Pa3pabOTKH MaTeMaTHYECKUX MOJICICH
HCCCAYEMBIX O0OBEKTOB U MPOIIECCOB, OPraHU3aIuU U IIPOBEICHUIO KOMIIBIOTEPHOI'O
MOJICTTUPOBAHMS C TPUMEHEHHUEM COBPEMEHHBIX CPEJICTB U METOJI0B, MCIIOJIb30BaHMS
pe3yIbTaTOB OCBOCHHMS (DYHJIAMECHTAJIBHBIX M MPUKJIATHBIX TUCIUILINH IS CHHTE3a U
peanu3alnuy MaTeMaTH4eCKON MOJIeH.

2 MecTo 1ucHuILUIMHBI (MOYJIsl) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuunnraa Matematnyeckoe MOJIeIMPOBAaHUE BXOIUT B YacTh y4eOHOro IIaHa
(bopMHpyeMyI0 y4acCTHUKaMH 00pa30BaTeJIbHBIX OTHOLIEHUH 00pa30BaTeIbHON POrPaMMBI.

JUis n3yyeHust JUCUUIUIMHBI HE0OX0AUMBI 3HaHUS (YMEHUS, BIIa/ICHU),
c(OpMHPOBAHHBIC B PE3yJIbTAaTe U3YUYCHUS TUCIHUILIHH/ IPAKTUK:

IIporpammupoBanue

[TpuknanHas maTemMaTuka

Nudpopmaruka

3HaHus (yMEHUs, BJIAJCHUS), IOJYyUYCHHbIE IPU U3yUYEHUH JaHHOM TUCLUIUIMHBI
OyayT HeOOXOAMMBI [T U3yUeHUs TUCIUIUIMH/TIPAKTUK:

[TpousBoacTBEHHAs - HAyYHO-HUCCIEI0BaTeNbCKasi paboTa

ITponsBoacTBEHHAs — IPENIUILUIOMHAs IPAKTUKA

[IpoextupoBanue SCADA cuctemsi

Teopus cucreM ynpasiaeHUs

DCKM3HOE MPOEKTUPOBAHUE aBTOMATU3UPOBAHHBIX CUCTEM YIIPaBICHUS

3 Komnerennun ody4yaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHUs

B pe3ynbraTe 0CBOGHUS TUCHMITIMHBI (MOIyJs) «MaremMaTndeckoe MOAETUPOBAHNE)
o0yyaroImuiics 10JKeH o0s1afaTh CIEAYIOUMMHA KOMITETEHIUSIMU:

KO)I HHAUKaTOopa I/IHI[I/IKaTOP JOCTHXKCHUS KOMIICTCHIIN

ITK-5 Cnoco6HOCTh K (hopManu3auu 1 aJropuTMUA3AIMK MTOCTaBIEHHBIX 3a1a4, K
HaIMMCAHUIO TPOrPAMMHOIO KOJa C UCTOJIb30BaHUEM SI3bIKOB IIPOTPaMMHUPOBAHUS,
oTpeeNieHUs] 1 MAHUITYJIMPOBAHUS TAHHBIMU U 0(DOPMIIEHUIO TPOrPaMMHOTO KOJIa B
COOTBETCTBUH YCTAaHOBICHHBIMU TPEOOBAaHUSIMU

IK-5.1 OreHUBaeT Ka4eCTBO MaTeMAaTUYECKON MoAenu ipu  hopmanuzanuu
33241 MPeIMETHON 00JIacTH

[1K-5.2 OreHUBaeT Ka4eCTBO pa3padOTaHHBIX AITOPUTMOB TSI TOCIIETYIOIIETO
KOIMPOBAHUS

I1K-5.3 OueHuBaeT BBIOOP MPOrpaMMHBIX CPEACTB JIJIsl MPOTPaMMHUPOBAHUS U
MaHHUITYJIMPOBAHMS TAHHBIMUA B COOTBETCTBUH YCTaHOBJIICHHBIMH
TpeOOBaHUSIMHU




4. CTpyKkTypa, 00bEM U coaepkaHue TUCHUILINHBI (MOLYJIsI)

OO0mmas TpyJ0€MKOCTh JUCIIUIUIMHBI COCTABISIET 3 3a4eTHHIX enuHuI] 108 akaja. 4acoB, B TOM

qHuCIIC:

— KOHTaKTHas padoTa — 69,8 akaj. 4acoB:

— ayauTopHas — 68 akajl. 4acos;

— BHeayauTopHas — 1,8 akaj. 4acos;

— caMocTosTeNbHas paboTa — 38,2 akaj. 4acos;

— B hopMe IIpaKTHUECKO NoaroToBku — 0 akaj. 4ac;

<DopMa arrecraguu - 3a4€T

AynutopHast o =
o KOHTaKTHas paboTa E z ®dopma TeKyIero
=
g B aKaJ. yacax 3] Bug KOHTPOJIA
Paznen/ rema 3 (B axan ) £EB . P Kon
g 3 © | camocrosTenbHOW | ycneBaeMOCTH U
JUCLUTUTAHBI 5 [~ . | xommerenuuu
@) g £ paboTHI TIPOMEKYTOUHOU
Tlek mal. | mpakr. Z 'S aTTeCTaluu
3aH. 3aH. O =
1. OcHOBHEIE ITOAXOIBI K
TIOCTAHOBKA 3a/1a4
MaTeMaTH4eCKOTOo
MO/JICTUPOBAHUS CUCTEM U
MPOIIECCOB
CaMocrosTensHoe
1.1 HaznaueHnue 1 BHIIBI o
MOTEneH IpOMeCCos H 4 2 U3y4yeHue VYceTHbIH onpoc 1o TIK-5.1, TIK-
yueOHOH TeMe 5.2, TIK-5.3
CHCTEM.
JUTEPATYPHI.
CaMocrosTensHoe
4 U3y4eHue YcTHBIH onpoc 1o
1.2 MaremaTnueckre y4eOHO MIPaKTHUECKOI
MOJEIN CTATUIECKUX U 4 4 5 JTUTEePaATYPHI. pabote Nel TIK-5.1, TIK-
JMUTHAMHYECKHX TPOIIECCOB. ITogroroska k "Monenu 5.2, IK-5.3
dopmanuzaius nporeccoB BBIITOJIHEHHIO CTaTUYECKUX
MpaKTHIECKOH cuctem"
paboThI
Hroro o pazneny 8 4 7
2. YucneHHble METO/IbI PELICHUS
g depeHInaIbHBIX YPaBHEHUN
JTUHAMUYECKUX CHCTEM
YcTHbIH onpoc no
CamocrosTensHoe o
HBVCHIE MPaKTUYECKOU
2.1 Monenu mporeccoB 366}101?1 pabore Ne2
OTHCHIBAEMBIX M «Pemenne
nudhepeHnInaTbHBIMU 4 4 5 JIATCPATYPHL. nuddepeHInaTbHbI TIK-5.1, TIK-
P TToaroroBska k p - 5.2, [IK-5.3
YpaBHEHHUSMH. X YpaBHEHHUH B
BBIITOJIHEHHIO
Junamuueckue Moaenu 9 CHCTEME
MIPAKTUYECKON
4 BU3YaJIbHOTO
paboTsI
MOJICTTUPOBAHUS
CamocTosaTenbHoe | Y CTHBIN onpoc 1o
2.2 MeTozpl YUCIEHHOTO H3y4deHHe MIPAKTUYECKOH
peleHust 4 4 5 y4eOHOM pabote Ne3 IIK-5.1, TIK-
g hepeHInaTbHBIX JTUTEPATYPHI. «YucreHusre 5.2, IK-5.3
YpaBHEHUH U CUCTEM ITonroroBka METO/IbI peIIeHHs
BBITTOJIHEHHIO nuddepeHnnaitsH




BIX ypaBHEHHH

MIPAKTHYECKOMN
JTUHAMUYECKUX
paboThI
CHUCTEM»
HWroro no pazneny 8 8 10
3. Maremaruueckoe
MO/JICITUPOBAHUE TUIIOBBIX
JJIEMEHTOB CUCTEM
ABTOMAaTHU3ALUK U YIIPABICHUSA
VYerHbI onpoc 1Mo
CamocTosiTensHOe MPAKTHIECKOMN
U3yueHHE pabote Ne4
3.1 Aroput™msl 1 y4eOHOM «/cnonb3oBanue
[IPOrpaMMHBIE CPELCTBA 6 8 5 JIUTEpaTyphl. METO0B [IK-5.1, 11K~
MaTeMaTH4eCKOTO ITogroroBka k OIIEpaLlMOHHOTO 5.2, IK-5.3
MO/JICITUPOBAHUS BBIITOJIHEHHIO WCYUUCIICHUS JJIst
MPAKTUYECKON MIOCTPOCHHUS
paboTs MOJIeJIeH TUITOBBIX
anemeHToB CAP»
YceTHbIN onpoc 1Mo
MPAKTHIECKOMN
CamocrosTensHOe
pabote Ne5
n3yyeHue
3.2 UccrienoBaHue cUCTeM B yeGHoi «MaremaTnueckue
OpME «BXOJI-BBIXO» C MOJIEJIA CUCTEM B
SCI‘?OJ‘IL?,OBH,HHI/IGM TI/IIl['IOBLIX 4 6 7 JIATCPATYPHI. qf([) M€ «BXOJL TIK-5.1, TIK-
TToaroroBka k P 5.2, ITIK-5.3
3JIEMEHTOB I10 BBIXO» C
. BBITTOJTHEHUIO
MaTeMaTHYeCKON MOJAETH . UCTIOJIb30BaHUEM
MPaKTUIECKOU
TepeaaToyHbIX
pabdoTsl o
(bYHKUMI TUIIOBBIX
JJIEMEHTOB
HWroro no pazaeny 10 14 12
4. MaremaTHnueckoe
MO/JICTUPOBAHUE CUCTEM
ABTOMATHYECKOTO yIPaBJICHUS
YcrHbli onpoc o
CamocTosiTenbHoe o
HEVICHUC MIPAKTUIECKON
4.1 AnropuTMU3aIys 1 qye6Hoi/'1 pabote Ne6
TIporpaMMHasi peaan3anus M «MatemaTtnueckoe
MaTeMaTHYECKUX MoJiesei 4 4 1 AMTCPATYPEL. MOJIETTUPOBaHIE TIK-5.1, TIK-
N TToaroroBka k p 5.2, IIK-5.3
JIMHEHHBIX CHCTEM THUTIOBBIX KOHTYPOB
BBITTOJIHEHHIO
yHpaBJICHHUS . cucTteM
MIPAKTUYECKON
aBTOMAaTHYECKOTO
paboThI
pEryJIMpOBaHUSD)
YcrHbli onpoc o
CamocrosTenpHOe MIPAKTUIECKON
u3ydeHue pabote Ne7
4.2 CtpyKTypHas cxema y4eOHO «MogenupoBaHue u
KOHTYypa YIpaBJICHHUS. JUTEPATYPBHI, HCCIIeIOBaHUE
IToctpoenue monenu 4 4 52 MMOATOTOBKA K NIEPEXOIHBIX IIK-5.1, TIK-
KOHTYpa yNpaBJICHUSI. ! NIPaKTUYECKAM MIPOLIECCOB B 5.2, TIK-5.3
Pacuer nepexonnbix 3aHATUAM, koHType CAP ¢ 111
TIPOILIECCOB B KOHTYPE. BBIITOJIHEHHE -peryasTopoM 1
MPAaKTUIECKUX UCTIOJIHUTEIILHBIM
pabot MEXaHH3MOM
MOCTOSTHHON
HWroro no pazneny 8 8 9,2
HWroro 3a cemectp 34 34 35,2 3a4éT
Hroro no aucuuruinie 34 34 38,2 3a4er




5 Ob6pa3oBaTe/ibHbIEe TEXHOJIOTUH

TpaauunonHbele 00pa3oBaTeNIbHbIE TEXHOJIOIMH — HH(OPMALIMOHHAS JIEKLHS
(BBOJHY!O JIEKIIMIO, TJI€ AT IIEPBOE MIPEJCTABICHHE O ITPEIMETE U 3HAKOMCTBO CTYIECHTOB C
Ha3HA4YEHUEM U 33Ja4yaMM Kypca); JeKIUH — KOHCYJIbTALlUH, U3JI0’KEHHE HOBOT'O MaTepuaa
COIIPOBO’KAAETCS IOCTAHOBKOM BOIPOCOB M JUCKYCCHEN B IOUCKAX OTBETOB HA ATU
BOIPOCHI; IPAKTHUECKUE PaOOTHI.

TexHonoruu npodaeMHOro 00y4eHus: — NpoOIeMHBbIE JEKIUHU ABISETCSA PE3yIbTaTOM
YCBOEHMSI ITOJTy4EeHHON MH(OpMAIK IOCPEICTBOM IIOCTAHOBKU IIPOOJIEMHOr0 BOIIpOCa U
MIOMCKA IyTEeH ero peuieHns; NpakTHYeCKUe 3aHATHS C UCII0JIb30BaHUEM IIPOOIEMHOTO
o0yuyeHHe, KOTOPOE 3aKJIF0YAETCS B CTUMYJIMPOBAHUHU CTYAEHTOB K CAMOCTOSATEIIbHOM
«100bIYe» 3HAaHUH, HEOOXOUMBIX JJIS PEIIeHUs] KOHKpeTHOH npobneMsl. [Ipaktuyeckoe
3aHATHE HAa OCHOBE Kelic-MeTo/1a — 00yUYeHHEe B KOHTEKCTE MOJIEIMPYEMON CUTYalLUH,
BOCIIPOU3BO/ISAILEH peallbHble YCIOBUS HAYUYHOM, IPOU3BOJICTBEHHOM, 00I11€CTBEHHON
nesrenbHOcTH. OOyyaronyecs J0JKHBI IPOAHAIU3UPOBATE CUTYAlNIO, pa300paThcs B CYyTH
po0IIeM, TPEUIOKUTH BOSMOXKHBIE PELICHUS U BHIOPATH JyYIllee U3 HUX.

TexHoMIOrNM IPOEKTHOTO 00YyYEHHS — OpraHu3anus 00pa30BaTEIBHOTO IIpoLecca B
COOTBETCTBHUH C aJITOPUTMOM IIOATAITHOTO PELIEHUS MPOOIEMHON 3aJa4M WU BBITOJIHEHUS
yaeOHoro 3a1anusi. CTyICHTHI B COCTaBE T'PYIIIbI BBITOIHIIOT UCCIIETOBATEIBCKUI TPOEKT, B
KOTOPOM NPOU3BOJIAT HAyUHBIE UCCIIEIOBAHMS 110 3aJaHHOU TEME B paMKax M3y4aeMbIX B
IMCHUIIINHE. Pe3ynbTaTsl HCCIIeAOBAHUS MPEICTABIAIOT B (hOpMeE yCTHOTO TOKIIAIA.

NHubopMalinoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTE/IbHBIE TEXHOJIOTUHU — B X0O/I€
IIPOBEICHUS JIEKIIMOHHBIX 3aHATUHN IPEyCMaTPUBAETCS UCIIOJIb30BAHUE AIEKTPOHHOIO
JEMOHCTPALIMOHHOT0 MaTepHaa (JeKUUN-BU3yalu3alin), UCII0JIb30BaHue MHTepHeT
pEeCYpCOB JUIsl IPOMEKYTOUHBIX aTTECTALIMM U IPOBEPKU OCTATOYHBIX 3HAHUHN

JleK1MOHHBIN MaTepual 3aKperIsieTcs B X0/1€ MPAKTUUECKUX pabOT, HAa KOTOPHIX
BBITIOJIHAIOTCS TPYNIIOBbIE UM UHIMBUyalIbHbIE 3aJIJaHUS IO IPONUJICHHON TEME.

CamocrostenbHas paboTa CTUMYJIUPYET CTYICHTOB K CAMOCTOSATENILHOM TPOpaboTKe
B IIPOLIECCE MOATOTOBKHU K YCTHOMY ONPOCY, TECTUPOBAHUIO U UTOTOBOW aTTECTALIUU.

B xone npoBeneHus TEKIIMOHHBIX 3aHATHI NpeaycMaTprUBaETCs:

UCIIOJIb30BAaHUE IEKTPOHHOIO JEMOHCTPALIMOHHOTO MaTepUaa;

MCIIOJIb30BAaHUE 3JIEKTPOHHBIX YUEOHUKOB 110 OTJEJIbHBIM TEMaM 3aHATUH;

AKTHUBHBIE U HHTEPAKTUBHBIE (POPMBI O0YUEHHS: BApUATUBHBIN OIPOC, IUCKYCCHUH,
YCTHBIN OIIPOC, TECTOBBII OMPOC, MHIMBUYAIbHBIN JOKJIA]] 10 PEe3yJIbTaTaM BBIIOJTHEHUS
MIpaKTU4YECKON pabOTHI U T. 1.

6 Y4eOHO-MeTOqHYECKOE 0OOecTIedeHHe CAMOCTOATEIBLHOH padoThl 00y4aommuXxcst

[IpencraBieno B mpuioxeHuu 1.

7 OueHOYHbIE CPEACTBA VISl POBEACHUS IIPOMEKYTOYHOM aTTeCTALlUN
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMYEeCKOE U MHPOPMALIMOHHOE o0ecTieyeHre JUCHMIIITUHBI

a) OcHoBHas JUTEpaTypa:

1. 3unoBbeB, B. B. MonenupoBaH#e MpoIeccoB U CHCTEM : yueOHoe mocodue / B. B.
3unoBbeB, A. H. Ctapony6os, I1. 1. Hukonaes ; 3unoBbeB B. B., Ctapoay6os A. H.,
Huxkomnaes I1. 1. - KemepoBo : Ky3['TY umenu T.®. 'opbauesa, 2016. - 146 c. - Kuura u3
kosuekiuu Ky3I'TY umenu T.®D. 'opbauea - HxxenepHo-TexHnueckue 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. MoaenupoBaHre 3aMKHYThIX CUCTEM aBTOMATHYECKOTO



yIpaBieHus : yaeOHoe nocooue ajist By30B / B. A. XKmyneb. - 2-e uzn. - Mocksa : FOpaiit,
2023. - 128 c. - (Bricmiee oo6pazosanue). - URL: https://urait.ru/bcode/514140 (nata
obpamienus: 29.09.2023). - URL: https://urait.ru/bcode/514140. - URL.:
https://urait.ru/book/cover/C18B51DE-983D-45AF-9FC4-CF108DB46707. - ISBN 978-5-
534-09487-9.

0) JlonmosiHuTeIbHAS JIUTEpaTypa:

1. baxsanos JI. A. MonenupoBanue cuctem / JI. A. baxsanos.- Mocksa : ['opHast
kaura, 2006. - 295 c. - lonyuieHo Y4eOHO-METOIUYECKUM 00bETMHECHUEM BY30B 110
YHUBEPCUTETCKOMY IMOJIMTEXHHUECKOMY 00pa30BaHUIO B KAYECTBE YUEOHOTO MOCOOUS IS
CTYJCHTOB BBICIIUX Y4EOHBIX 3aBeICHUI, 00yJaIONINXCs M0 HampasieHuto 654600
«MuadopmaTrka 1 BRIYUCIUTEIbHAS TEXHUKAY, crienuanbHoct 220200
«ABTOMAaTU3UPOBAaHHBIE CUCTEMBI 00pabOTKH MH(MOPMAINK U YIIpaBIeHU». - KHura u3
koJuiekuuu ['opHas kHura - MHxeHnepHo-Texandyeckue Hayku. - 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. MogenupoBanrue 00bEKTOB M CUCTEM YIIPABJICHUS : yueOHOe
nocobue / C. M. Anapees ; MI'TVY. - Maruutoropck : MI'TY, 2017. - 1 31eKTpoH. ONT. TUCK
(CD-ROM). - URL.: https://host.megaprolib.net/MP0109/Download/MObject/1873. - ISBN
978-5-9967-1028-7. - TekcT : AIEKTPOHHBIH.

3. Cocynun 10. A. MonenupoBaHue MpoIeccoB U cucteM : yuebnoe nmocodue / FO. A.
CocynuH.- Ps3anb : PI'PTY, 2020. - 48 c. - Kaura u3 xomwtekuuu PI'PTY - UnxenepHo-
texuuueckue Hayku. - URL: https://e.lanbook.com/book/168298. - URL.:
https://e.lanbook.com/img/cover/book/168298.jpg.

B) MeToanueckue ykasaHus:

1. Aanpees C. M. MeToibl MaTEMaTUYECKOIO MOAECIMPOBAHUS IPOMBIIIEHHBIX U
MEXaTPOHHBIX CUCTEM YIIPABJICHUS : TPAKTUKYM [1g By30B] / C. M. Anapees, B. P.
lNacuspos ; MarauToropckuit roc. Texuuueckuii yu-T um. I'. 1. Hocosa. - Marauroropck :
MI'TY um. I'. 1. HocoBa, 2019. - 105 c. : un., Tadu., cxemsl. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20335. - ISBN 978-5-9967-1739-2.
- Tekcr : HEMOCPEACTBEHHBIN

r) [lporpammuoe odecnieuenne u UnTepHeT-pecypcebi:

IIporpamMHoe obecnevenue

HaHMT_II{gBaHHe Ne norosopa Cpoxk nelicTBUS JTUIICH3UH
Scilab
Computation cB00OOIHO pacnpocTpansemoe [10 0eccpovHO
Engine
MathCAD v.15
Education N-1662-13 ot 22.11.2013 0eccpouHo
University Edition
7Zip cB000HO pacmpoctpansemoe [10 06eccpouHo
'F\,/'S Office 2007 |\ 135 o1 17.09.2007 Geccpoumo
rofessional
FAR Manager cB000IHO pactpocTtpansemoe [10 06eccpouHo
Eﬁg;)e(p Mozilla cB0OOTHO pacnipocTpansemoe [10 0eccpovHO
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MarepuanbHO-TEXHUYECKOE 00ecTIeueHrEe TUCIUTIITUHBI BKITIOYAET:
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437)
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[Tomernenue 11 XpaHSHUS U TPOPHIIAKTHYCCKOTO 00CTyKMBaHUs yIeOHOTO
obopymoBanus (Creuiaxu JUisl XpaHSHUS y9eOHO-METOINICCKUI TOKyMeHTanun) (aya. 445)
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AJICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIIbHYIO CpeIy YHUBEpPCUTETA), (ay . 448)
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Ipuioxenne 1

YueOHO-MeTOANYECKOE O0ecTieYeHre CAMOCTOSITeIbHON PadoThl 00y4aromuxcs

ITo nucuumunae «MareMaTnyeckoe MOAEINPOBaHUE)» PEyCMOTPEHA ay IMTOPHAS U
BHEAyJUTOPHAs CaMOCTOsITEIbHAsl paboTa 00yJaromuxcs.

AyIuTOpHAas CaMOCTOSTeNIbHAS paboTa CTYJCHTOB MPEAIOJIaraeT BHIIIOTHEHUE
IPAaKTUYECKUX paboT U JOKIA[ 110 OJyYEHHBIM pe3yJIbTaTaM, a TAaKXkKe YCTHBINA OIPOC O MOpPsIIKE
BBITNIOJIHEHUS] IPAKTUYECKON pabOThI, IOJYyUYEHHBIM YMEHUSM U HAaBbIKaM.

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

padoram

Tema s1abopaTopHoOi
padoThI

Bomnpocsl 11 yCTHOT0 onpoca

Mojaenu cTaTUYECKUX CUCTEM

1. Yro Takoe cTaTuyecKas XapaKTepUCTHKA CUCTEMBI?

2. IlpuBenure Kiaccu(UKALUIO CTAaTUYECKUX XapaKTEPUCTHK
cucrtem?

3. 3anumuTe ypaBHEHHE CTATHUECKOW XapaKTEepUCTUKU B 001LEM
BUzIC B (hOpME MOJIMHOMA N-Oi CTETIEHU

4. Kakume MeToOpl HCHOJB3YIOTCA  [UISL  ONPEIEIICHHUS
KO3 QHUIUEHTOB MOJMHOMA CTATHUYECKOW XapaKTEPUCTHKH II0
AKCIEPUMEHTAIbHBIM JaHHBIM?

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

6. [IpuBenuTe 6J10K-CXeMY IIOMCKOBOI'O aJITOPUTMA OIIPEIEIICHUS
K03 PHUIHMEHTOB OJMHOMA PETPECCHOHHOTO YPAaBHEHHUS.

7. UTo Takoe JUHUS perpeccun?

8. 3anummTe QOpMyJabl Ui ompeneneHus Kod(hUIMEeHTOB
pPErpECCUOHHOrO ypaBHeHMs1 MeToioM Kpamepa.

Pemenue

b depeHIaTbHBIX
YpPaBHEHUH B CUCTEME
BU3YaJIbHOTO MOJICITUPOBAHHUS

1. O0mias cTpykTypa pemenus auddepeHnaIbHOro
ypaBHEHUS B (hopMe CTPYKTYpPHOU CXEMBbI
2. Kak 3a7aTh Ha4yadbHbIE 3HAYEHUSI MHTETPATOPOB?
3. Kakue BU3yasbHbIe 3B€HbsI HCIOIb3YIOTCS IS
MO/JICIIUPOBAHUS TMHAMHYECKIX CHCTEM?
4. Kak BbIOMpaeTcst YUCIIEHHBIH METOJl MHTETpPUPOBaHU?
5. Kak 3ayaercst BpeMst HHTETpUPOBaHUSI?

6. Kak 3agate macmtal rpaduka GyHkmu?

YucneHHbIe METOIbI PEIISHUS
nuddepeHIaTbHBIX
YpaBHEHUN TUHAMHYECKUX
CUCTEM

1. Yro Takoe auddepeHunanbHoe ypaBHEHUE?

2. Ilo xakuM @pHU3HAKaM MPOU3BOAUTCS KiacCU(UKAIUSL
T depeHIMaTbHBIX YpaBHEHU?

3. Uto Takoe OOBIKHOBEHHOE U epeHIaIbHOe YpaBHEHUE?
3anummure npumep?

4. Kakoe nuddepeHnuaisHoe — ypaBHEHUE
YPaBHEHUEM B YAaCTHBIX TPOU3BOIHBIX?

5. B uem oTnuune TuHERHBIX AU} epeHInaNbHBIX ypaBHEHUN OT
He-nmuHenHbIXx? [lpuBenute mnpumepsl nuddepeHIanIbHbIX
YPaBHEHUH ITUX BUJOB.

6. Uto Takoe onHopoanble auddepeHranbHble ypaBHEHUs?
IIpuBenu-te IIpUMeEpP JIMHEWHOT 0 OJIHOPOJHOTO
mudepeHIMaTbHOTO YpaBHEHHUS.

7. Kaxoii Bua auddepeHunanbHbIX ypaBHEHHM Ha3bIBaeTCs
HopMaibHBIM? [IpuBenuTe npumMep Takoi 3amucu.

8. 3amummuTe B OOIIEM BHUAE CUCTEMY YPaBHEHHUH NEpBOTO
NOPSIIKA Pa3spellEHHBIX OTHOCHUTEIBHO IpOoM3BOAHBIX. Kak

Ha3bIBACTCsA




Tema abopaTtopHoii
padoThI

Bomnpocs! 1J1s1 yCTHOTO0 onpoca

3aMUIIeTCs TaKkasi cCucTeMa B BEKTOpHOI Gopme?

9. llpuBenute mpumep 3anucu TUpGepeHIHATEHOTO YPaBHEHHUS
N-oro moOpsiAKa pa3peleHHOEe  OTHOCUTENbHO  cTapiieit
IPOM3BOIHON B ()OpME CUCTEMBI YpaBHEHHH MEPBOTO MOPSIKA.
10. B kakoii ¢popme momyyaror pereHus auddepeHnanTbHbIX
YpaBHEHUM IIPU UCIIOJIB30BAHUN YUCIEHHBIX METOA0B?

11. Kakoe mpenmyI1ecTBo YMCICHHBIX METOI0B? /B uem cocTout
HEJOCTAaTOK  HCIIOJIb30BAHUS  YMCIEHHBIX  METOJOB  IIpU
MOJTy4eHuu peteHus nuddepeHnanibHoro ypaBHeHus ?

12. Yto Ha3bIBAIOT y3/7aMH CETKH IPU MOCTPOCHUM YHUCIECHHON
cxeMbl petieHus 1uddepeHInanbHbIX ypaBHEHUN?

13.  Kakue  pa3nuuaroT  Kjgacchl ~ METOAOB  pELIEHUs
muddepeHIManbHBIX YpaBHeHUN? B yeM oTinune 3TuX KJIaccoB
Jpyr OT jipyra?

14. Kakoii BuA HUMEET PEKYPPEHTHOE BBIPAKEHUE MPHU
UCIOJIb30BaHUU YHCJICHHOIO MeToja OWiepa i pellieHus
muddepeHIaTbEHOT0 YpaBHEHUS?

13. IlpuBenure TreOMETPUUECKYI0 HWHTEPIPETALHMIO METOAa
Oitnepa. Caenaiite MOsSICHEHUS K 3TOM CXEMe.

14. 3anummuTe pPEKyppEeHTHOE BBIPAKECHHUE IS TOJYyYEHUS
YHCIEHHOTO pelieHus JuddepeHnaIbHOr0 ypaBHEHUS

15. [Ipeobpasyiite nupdhepeHnanbHoe ypaBHEHHE K CHCTEME
muddepeHIMaNbHBIX ypaBHEHUH 1-0r0 mopsiaka. 3anuiure
CHUCTEMY PEKYPPEHTHBIX BHIPOKCHHH IJIs TOTyYEHUS
YHCIEHHOTO PEIICHUSI.

YucneHHoe peneHne
Qg depeHInaIbHbIX
YpaBHEHUU

1. [IpousBectu uncnenHoe pemieHue AU dHepeHnaTbHOro
YpaBHEHUS.

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

2. [IpousBecTu aHaIUTUYECKOE perieHne JudhepeHIInaIbHOro
YPaBHEHHUS

5Y"—y' =3y =0 npu y(0)=1, y'(0)=-2

3. PaccMoTpeTh mOBeICHHE CUCTEMBI M COCTaBUThH MOJIEITTh
npoliecca HaroJHeHUs 6aka B BUJie TMHEHHOTO
muddepeHManbHOro ypapHenus. [IponsBectu ynucieHHoe
peleHre NoIyYeHHOro JuddepeHIMaIbHOr0 YpaBHEHUS

4. Kak npencraButh nuddepeHiaibHoe ypaBHEHHE,
OIKCHIBAIOLIEE MTOBEJIEHHE 00BEKTa B KAHOHUUYECKOH popme?
5. 3anummre smHeHOe O/1Y n-oro nopsiika ¢ NOCTOSHHBIMU
K03 QHIIMEHTaMU C HEHYJIEBOU MPaBOM YacThIO

6. Kakue meronp! perenust quddepeHranbHbIX YpaBHEHUI
UCIIOJIb3YIOTCS B IIPU UCCIIEI0OBAaHUHN MOJENIEN CUCTEM?

7. MeTopl YrcIeHHOTo pemieHus quddepeHnaabHbIX
YPaBHEHHUH.

8. AJIropuTM peanu3aiy BbIOpaHHOTO YHUCIEHHOIO METo1a
peteHus qudepeHnaIbHbIX ypaBHEHUNH MOJETH

9. IlocTpoeHne cucTeMbl PA3HOCTHBIX YPaBHEHUM JIIs
YHUCICHHOTO pereHust TuQdepeHInaIbHOr0 ypaBHEHusI.

Hcnoap30BaHne MeTOIOB
ONEPALIMOHHOIO UCYUCIICHUS
JUTS penIeHUs

1. Kak MTOJTYYHTh OIIepaTOPHYIO bopmy 3aITUCH
muddepeHanTsHOro ypaBHeHusa? YTo Takoe HHTerpai CBepTKu?
2. Kak npencraBiiseTcst MOJIENb B oniepaTopHo (hopme 3anucu?




Tema abopaTtopHoii

Bomnpocs! 1J1s1 yCTHOTO0 onpoca

padoThI
mudepeHnanTbHBIX 3. [IpuBeauTe MOPSAIOK BHIYUCICHUS H300pakeHUH (PyHKIIMN HA
YpaBHEHUH pUMepe IPOCTEHIINX (PYyHKITHI

4. [lepeunciiure  cBoiicTBa  mpeoOpazoBanus  Jlammaca.
[IpuBenure mnpumep MOMyYEHHsS NEpeAATOYHONW (QYHKIUH C
HCIOJIb30BAHNUEM CBOICTB ITpeoOpa3oBaHus

5. IlpuBenure mnpumep MONY4YEHHUs MOJEIM B OIEPATOPHOMN
dhopme

6. Kakue uccnenoBaHus NPOMU3BOIATCS O MaTEMaTHYECKHM
MOJIEJISIM B OIIEpaTOpHOH dopMme.

MaremaTndeckue MOIeIH
cucreM B popme
«BXOJI-BBIXO/» C
UCII0JIb30BAHUEM

nepeaaToYHbIX HYHKIHUN

TUIIOBBIX 3JICMCHTOB

1. 3anumure nepenaToYHbIe (PYHKIIUH TUTIOBBIX JIEMEHTOB
2. 3anuiuuTe BBIPAXEHUS [UIA YACTOTHBIX XapaKTEPHCTUK
THUIIOBBIX 3BEHBCB
3. 3anuimuTe BBIPAXKEHMS [UIS BPEMEHHBIX XapaKTEePUCTHK
THUIIOBBIX 3BEHBEB.
4. 3anumuTe aaropuTM IOJyYEHHs] UHUCIEHHOIO pacyera
BPEMEHHBIX XapaKTEPUCTHK
5. CpaBHHMTE BpEMEHHbIE XapaKTEPUCTHUKU THIIOBBIX 3BEHBEB,
MOJTyYeHHBIX AHATTUTHYECKH c XapaKTePUCTHKAMH,
MOJIyYEHHBIMH YHCIIEHHBIM CIIOCOOOM.
6. llosicHuTe pacdyeT BpPEMEHHBIX  XapaKTEPUCTUK B
JIEKTPOHHBIX TaOJIUIIAX.
7. UTo Ha3bIBaETCS YACTOTHBIMU XapaKTEPUCTUKAMU?
8. Kak mony4uTh 4aCTOTHBIE XapaKTEPUCTUKHU ONBITHBIM ITyTeM?
9. Kak moy4YuTh 4aCTOTHBIC XapaKTEPUCTUKU TEOPETHICCKUM
IyTeM I10 U3BECTHOM NepeaaTouHon (PyHKIMU 3BeHa?
10. Kak cdopmupoBaTh cXeMbl B IIaKe€T€ BU3YaJbHOTO
MO/JICIIMPOBAHUS JUISI ITOJTyYEHHsI BDEMEHHBIX XapaKTepPUCTUK?
11. Kakue ¢Qopmbl mocTpoeHHE AMHAMMYECKHUX 3JIEMEHTOB
ucnoib3yores B cpese Scilab?
12. Kakue GyHKIMH UCTIONB3YIOTCS JIJISl TOJTy4YeHHUs (pacyeTa)
YaCTOTHBIX XapaKTePUCTUK?
13. 3anuumTe CKpUNT pacyera YaCTOTHON XapaKTePUCTUKHU

Maremaruueckoe
MO}IGJ’II/IpOBaHI/Ie THUITOBBIX
KOHTYPOB CUCTEM
aBTOMATHYECKOTO
peryJMpoBaHus

1. [IpuBeauTe CTPYKTYpy KOHTYpA PETYJIUPOBAHUS C O0BEKTOM
C CaMOBBIPaBHUBAHUEM

2. [IpuBeauTte CTPyKTypy KOHTYpa PEryJIUpOBaHUs ¢ 00BEKTOM
0€e3 caMOBBIPaBHUBAHUS

3. [IpuBenuTe aIrOpUTM pacyeTa NepexoIHOro Mnpoiecca B
CHUCTEME

4. Kak BIMSIOT HACTPOWKH PETYJISITOPA HA BUJ IIEPEXOTHOTO
npoiiecca?

5. Kakue croco0b! yiydnieH s mepexoaHbIX MPoLeccoB
HCIOJIB3YIOTCA?

6. Kak MogenupyroTcs TEXHHYECKHUE CPENICTBA BXOISAIINE B
COCTaB B KOHTYpE pEeryJupoBaHus’?

7. PaccumnTaiiTe HaCTPOMKH perynsTopa i 3aJaHHOW MOJIETH
00BEKTa C MCIIOJIb30BAHHEM MaTeMaTHUECKOT0 METoJIa

MopennpoBaHue KOHTypa
IIPOMBIIIJIEHHON CUCTEMBI
aBTOMATHUYECKOTO
peryaupoBaHus ¢
[T1-perynsitopom 1

1. Kakue aneMeHThl BXOJAT B IPOMBILUICHHBIA KOHTYD
aBTOMATUYECKOT'O PErYIUPOBaHUsA?

2. Kak peanuszyercs [I1U-perynsarop B pabote? Kax
(bopmupyeTcs 1 peaTu3yeTcsi OrpaHHueHHE Ha BETUYUHY
HWHTErparopa peryusaropa’?




Tema abopaTtopHoii Bomnpocs! 1J1s1 yCTHOTO0 onpoca

padoThI
UCTIOJTHUTEIIbHBIM 3. KakuM crmoco60oM MOXKHO TOTYYHUTh YPAaBHEHUE TMHUA
MEXaHU3MOM IMOCTOSTHHOM perpeccun?
CKOpPOCTH 4. Kak 1o sKCrepuMeHTaIbHBIM JJAHHBIM OTPEICIHTh

napameTpbl UHEPIIMOHHBIX 3BEHBEB ISl MOJICITMPOBAHHE
JTMHAMHYECKHX [TapaMeTPOB 00BEKTA YIIPaBICHUS?

5. Kaxk ompenenuts 00muil K03 UIHEHT nepenadn
MOCJIE0BATEIBHOTO COSIMHEHUS 3BEHBEB?

6. Kak onpenenuts 0000IIEHHYIO CTATHYECKYIO
XapaKTEPUCTHKY MOCIIeI0BATEIHHO COCJMHEHHBIX 3BEHHEB?
[TpuBenute mpumMep nosyyeHus 0000IIEHHON XapaKTePUCTUKH
ISl CBOETO BapHaHTa.

7. OnuimuTe N0C/IeA0BATEIBHOCTD ONPEIeNICHHS IIapaMeTPOB
peryJsTopa 1o KCIepUMEHTAILHON KPUBOW pa3roHa.

8. Kakum o6pa3oM peanusyeTcs OrpaHUYEHUE HA X0
UCTIOJIHUTEIBHOTO MEXaHU3Ma B MOJIEH CHCTEMbI? 3aluIInTe
MaTeMaTHYECKYI0 MOJEIb HCIIOJHUTEILHOTO MEXaHU3Ma C
OrpaHUYCHUSIMH?

9. Kaxue nokasaTeny Ka4ecTBa MOXKHO OIPEIEIUTh MO
MOJIY4YEHHOMY TIEPEXOHOMY Iporeccy?

1. Kak peanuzosats [I1U-perynsarop B SciLab/XCOS ¢
OTpaHHYCHUEM HA BEITUYHHY, OPMUPYEMYIO HHTCTPUPYIOIICH
yacThio? [IpuBeiuTe MpuMep CTPYKTYPHOU CXEMBI.

2. Kak peamm3oBats B ScilLab/XCOS HCIIOHUTETBHBIN

MopenbHO-OpHEeHTHPOBAHHAS
pa3paboTka KOHTypa
CHCTEMbI aBTOMaTHUECKOTO
YIIpaBIE€HUA B CUCTEMAX
BU3YaJIbHOTO MOJIETUPOBAHUS

MEXaHHU3M C OrpaHWYEHHUEM Ha JAuara3oH Xojia Bajia?
[IpuBenuTe mpuMep CTPYKTYPHOU CXEMBI.

3. Kak ¢popmupyercs HelMHeHas CTaTUYeCcKas XapaKTeprucTHUKa
B SciLab/XCOS.

4. Ilpusenute cxemy peanuzanuu HINUM s ynpaBineHus

HCIIOJIHUTEILHBIM MEXaHU3MOM OCTOSIHHOM CKOPOCTH. Kakoe
Ha3HA4YCHUEC O5TOro 3JICMCHTA B KOHpr‘.7

2. Bonipochl 1J1s1 MOATOTOBKH K 3a4eTy

[IpuBeaute cTpyKTypy NpUHATON KiaccuUKaAIMM MaTEMaTHYECKUX MOJIENIe cucTeM
1 00BbeKTOB ynpasieHus. [loscHuTe Ha3HaYeHHEe U OOIIYI0 XapaKTEePUCTHKA KaXKI0TO
KJlacca MaTeMaTU4YeCKUX MoOJeliel, NpHUBeIUTe NpUMep s KaXIoro Kiacca
MaTEMaTHYECKUX MOJIENEN B COOTBETCTBUU C IPUHATON

[lepeuncnure XapakT€pUCTUKH JETEPMUHUPOBAHHBIX MaTeMaTHYECKHUX Mojeied u
0COOEHHOCTH UX peaTu3alii.

YucneHHble METO/BI pelieHus U epeHuanbHbIX YpaBHEHUI, OCHOBHOM MOJIXO0] K
IIOCTPOCHHUIO YMCIEHHOro peuieHus. Kakue JIOCTOMHCTBAa YHUCIEHHBIX METO/IOB
peuienus quddepeHnnaIbHbIX ypaBHEHHH?

CuHTEe3 MOZIENH B BUJE CTPYKTYPHBIX CXeM. UTO MOHMMAIOT MO TUIIOBBIM 3BEHOM?
OcHOBHbIE CO€IMHEHHUs 3BEeHbeB. [IpuBenuTe npumMep MOCTPOEHUS MoOJeNed ams
Ka)KJJOTO TUIIA COEMHEHUN 3BEHBEB.

Urto Takoe mpeobOpazoBanue Jlammaca? Uto Ha3piBaroT n300pakeHneM (PyHKIUU Y(T)
no Jlarutacy? IlpuBenute MaTeMaTuieckyto popmy 3amnucu npeodpasosanus Jlamnaca.




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

[IpuBeauTe MaremMaTH4YECKyl0 MOJENb TNapauienbHoro U craaaptHoro [TN/]
perymsropa. Kak cBsi3aHbl mapaMeTpbl HACTPOMKHU 3TUX NPEACTABICHUN PETYIISTOPOB
MEXIy cCO00i?

Omneparopnas popma 3amucu nudepeHInanTbHOro ypaBHeHus. [ kakux uenei
UCroJib3yeTcs 3Ta hopma 3anucu?

[lepeuncnure cBoiicTBa npeoOpa3oBanus Jlamnaca. [IpuBenute mpumMep HOIydeHUs
nepenaTouyHol (PyHKIIMU C UCTIOIb30BaHMEM CBOMCTB IIPeoOpazoBaHus

IIpusenure II0CJIEZI0BATEIBHOCTh CUHTE3a MaTeMaTHYeCKON MOJIENHN
MaTeMaTHYeCcKoro MasiTHuka B opme muddepenunansHoro ypasHenus. [Ipusenure
TOYHOE PEIICHHE TIOTy4YeHHOT0 MU HEepeHIINATEHOTO YPABHCHHMS.

[IpuBenuTe nociie10BaTEIbHOCTh CHHTE3a MATEMAaTUYECKOM MOJIENIN HAarpeBa TOHKOIO
TeJa, MPUBEIUTE UTOTOBBIA PE3yIbTaT MATEMAaTUUYCCKOW B BHUJC (HOpMaTH30BAHHON
(hopMmBI.

[TpuBenute B 00IIeM BUE MOPSAAOK MOCTPOSHHSI CUCTEMbI PA3HOCTHBIX BBIPAKCHUN
JUISL YUCJIEHHOTO perieHus quddepeHIransHOoro ypaBHeHHsI METO10M Diepa.

Uro Ha3bIBalOT Y3JlaMU CETKU IpPU IOCTPOCHUM YHCICHHONW CXEMbl pEIICHUS
muddepeHManbHbIX ypaBHeHUN? [losicCHUTE € KCIOJNIB30BAHUEM TE€OMETPUYECKOU
MHTEpIpETaMy YUCICHHOI0 MeToja pemeHus Y, Kkak mpou3BOAUTCS BBIYMCICHUE
3HAYEHUs NpU YMCIeHHOM petieHuu Y B y3ie ceTku.

[TpuBenute knaccupukanuio quddepeHnanbHbIX ypaBHeHUud. [IpuBeaute npumMepsl
Qg QepeHIranbHbIX YPAaBHEHUH pa3IMIHBIX KJIACCOB.

Kakyro oOmryto ¢popmy umeet pemienue auddepeHnnaibHoro ypaBHeHus? 3anuimre
obmyro ¢opmy pemeHust TupHEepeHIHATFHOTO YpaBHEHHS 2-0r0 MOPsAKa METOJI0M
npeobpaszoBanus Jlamaca?

[IpuBeanuTe reoMeTpUUYECKY0 MHTEPIIPETALMIO MeToAa Ditnepa. JlaiiTe nmosicHeHus K
3TOM cxeMe.

Kak momyunts mnepeaarouHyro (yHKIHIO W3 JHHEHHOTO auddepeHnaibHOro
ypaBHEHUs C MOCTOSSHHBIMU Koddduirentamu? [lpuseaure npumep dhopMupoBaHUs
nepenaTouyHo GpyHkumu A AuddepeHInaIbHOro ypaBHEeHUs 2-0ro MopsaaKa

B dem 3akmouaercs OTIMYME NPEACTABICHUS MaTeMaTH4ecKod Mojaenu B (opme
nepeaToyHo  (QyHKIMM 3BEHa OT MAaTeMaTH4YeCKOW  MOJENIHU  CHCTEMBI,
npeacTaBiIeHHol B popme nuddepenunanbHoro ypasHenusa? [lokaxure Ha npumepe
Mepexo/i MeX/J1y 3TUMHU (opMaMu IIPEJICTaBICHNUS MaTEMaTHUYECKONH MOJIEIH.
[IpuBenure mnocIenOBaTEAbHOCTh pelieHus Aup(epeHnalIbHOTO YpaBHEHHUS C
WCIIOIb30BaHUEM METOIa peodpa3oBanus Jlammaca?

[Tonmyunte nepenaTouHyro (QyHKLUMIO MaTeMaTHYECKOW MOJENH, MPEICTAaBICHHOW B
dbopme CTpyKTypHOU cxeMbl. [[Jisi moaydyeHHON mepenaToyHor (PYHKIUU 3aluIlnuTe
CHUCTEMBI PEKYPPEHTHBIX BBIPDAKEHUHN Ul INOJIYYEHHsS] YHUCIEHHOIO pEIICHHs INpU
BXOJIHOM CHTHaje X=1, peanu3yiiTe MOJIy4YeHHYIO CHCTEMY B C HCIOJIb30BAHHUEM
3JEKTPOHHBIX Ta0IUI] npu T1=5, T2=10, Ts=10 C.

1 1 " 1 y(®)
T, p+l T,p+1 T,p+1

BrinonHuTe peanusanuo MaTeMaTH4eCKOM MOIETN KOHTYpa peryanposanus ¢ [T
PETYJISITOPOM U MHEPLIMOHHBIM OOBEKTOM C CAMOBBIPABHUBAHUEM C UCIIOJIB30BaHUEM
naketa SCILAB/XCos. BoinonHuTe HacCTpOHKY peryiasTopa i HOdydeHus
ONITUMAJILHOTO IEPEXOAHOTO MpoLecca.

IIpunoxenne 2

OueHo4HbIE CpeaCcTBa 1S POBEICHUs IPOMEKYTOYHOH ATTeCTAluN

a) [lnanupyemble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA 1JIsl IPOBEACHUS
NMPOMEKYTOYHOM aTTeCTAIMHU:



Kon
WHMKATOpa

HNuaukatop 1oCTHXKEHUS
KOMIIETEHITHH

O1neHOYHBIC CPEACTBA

HK-5: CniocodHOCTh K (popMATIM3ANNH M AJITOPUTMU3AIUM NOCTABJIEHHBIX 32124, K
HANMCAHUIO MPOrPAMMHOI0 K0/1a C MCI0JIb30BAHUEM SI3LIKOB MPOrPaMMHPOBaHMS,
omnpeeJieHUs 1 MAHUNYJTUPOBAHUS JAHHBIMH ¥ 0()OPMJIEHUIO POTPAMMHOI0 KO/1a B
COOTBETCTBHHU YCTAHOBJIEHHBIMH TPeOOBAHUAMH

T1IK-5.1:

OneHuBaeT Ka4eCTBO
MaTeMaTUYEeCKOU MOJEIN
npu popmanuzanuu
3a/1a4U IPEAMETHOU
o0iactu

Ilepeyenn TeopeTHYEeCKHX BONPOCOB:

1.

9.

10.

Buovr mamemamuyeckux mooeneu, npunamas
kraccuguxayus.  Hasnauenue u  obwas
Xapaxkmepucmuxa Kaxncoo2o Ka1acca
MamemamuyecKux mooeietl.

MaremaTtnueckue Moienu B opme
CTPYKTYpHBIX cxeM. Mcnonp30Banue
HIIEMEHTAPHBIX 3BEHBEB IS TIOCTPOCHUS
JTUHAMHYECKUX MOJIEIICH.

MaremMarnyeckue MOJEIU BO BPEMEHHOU
obnactu. [IpuBenure npuMepsl CUHTE3a
MaTeMaTHYECKHUX MoJieNe B hopme
muddepeHIaNbHbIX YpaBHEHUS.
MaremaTnyeckre MOJENH B OIIEpaTOPHON
dopme. MccnenoBanre mo MaTeMaTHUECKUM
MOJIeJIsIM B orieparopHoii ¢popme. [IpuBenure
IIpUMep CUHTE3a MaTeMaTHYeCKOi MOIETH B
orepaTopHoOi popme.

MeToapl cHHTE3a MaTeMaTHYeCKUX MOJIEJCH.
XapaKTepuCTUKA AHATUTHICCKUX,
AKCIIEPUMEHTATBHBIX u
AHAJIMTUKO-DKCIIEPIMEHTAIBHBIX ~ METOJIOB.
OO6nactu NpUMEHEHUs 3TUX METOJIOB.

Kakne 3amaum pemmarorcss TpU  CO3/aHUH
udpoBoi Mojenu cuctem?

B uem 3akmiouaercss OJIOYHBIM TMOJAXOJ K
MOCTPOCHMIO LU(POBBIX MOAesel cucreM?
Kakne oOcCHOBHBIE cpelncTBa BXOISIT B
uHTepdeiic IIporpaMm 6J109HOTO
MOJIETTUPOBAHUS CUCTEM?

Kakue ucxomHble JaHHBIE UCTIOIB3YIOTCS JUIS
peanu3anuu 0JI0YHON MOJIETTH CUCTEMBI?

Ilepeyenn Bonpoc npakTuKyma:

11.

12.

13.

Kakune ciocoObl HAaCTpOHKHM MaTeMaTHUECKUX
MoJieJIel POo1IecCOB M CUCTEM UCTIOIb3YIOTCS.
ITaccuBHBIE METO/IBI OIIPEEIIEHUS
JTUHAMHYECKHX XapaKTEPUCTUK 00bEKTa
yIpaBIeHUS.

Kax cocransate auddepenimansHbie
YpaBHEHUS MaTEPHUATHLHOTO U
HHEPreTHYECKOro OaJaHCoB.

Kak mpou3BouTh CUHTE3 MO B BUJIE
CTPYKTYpPHBIX cxeM. Kakre ocHOBHBIE
COEJIMHEHUS 3BEHBEB UCIOJIB3YIOTCS IIPU
3TOM?




Kon
WHANKATOpa

Nupukatop A0CTHXKEHUS
KOMIICTCHIIUN

OneHouHsble CpeacTBa

14.

15.

16.

17.

18.

19.

20.

[IpousBenuTe CHHTE3 MaTEeMaTHYECKUX
MoJIeJIeH ISl 0OBEKTOB, OMMCHIBAEMBIX
3aKOHAMHU MEXaHUKH (MaTeMaTHYeCKUn
MasiTHUK, TAPMOHHYECKUN OCIIHIUISITOD).
[TpuBenute onepaTopHOE peLICHUE
muddepeHIaTBFHOTO YPABHEHHS CUCTEMBI,
onuckiBaeMor tuddepeHInanbHbIM
ypaBHCHHEM

Uro mnpencTtaBiseT dJEMEHT «OJ0K» MpH
OJIOYHOM MOJICIIMPOBAHUU CHUCTEMBI?

Kak OpraHu3yercs B3aMMOJIeiCTBHE
OTZIEIIBHBIX 0JI0KOB pu
MO/IeJIbHO-OPHUEHTUPOBOUYHOM
MIPOCKTUPOBAHUH MOJIeIIN
aBTOMATU3UPOBAHHON CUCTEMBI?

Kakoii 010K HCIIOJIb3YETCS TSt
(GbOpMHUPOBAaHUS CUTHAJIOB CHHXPOHH3AIUH B
JTUHAMHAYECKUX MOIEIIX?

[To Gno4yHOW MOJENM CUCTEMBI OIPEAETUTE
peanmzyemMyro nepeaaTodHasi QyHKIIHIO

Kakwue 010ku SBISIOTCS 0JI0KaMU HCTOYHUKOB
BozeiicTBuil B ScilLab/XCos u B SimInTech

[1K-5.2

O1eHUBAaET Ka4eCTBO
pa3paboTaHHBIX
QITOPUTMOB TSI
MOCTIEAYIOIIETO
KOJHUPOBaHUS

[lepeuensb TeopeTHYECKUX BONPOCOB:

1.

2.

10.

11.

JluHamuueckue MOJENIH, METOJbl CHHTE3a
JUHAMUYECKUX MOJETIEH.

CraTudeckue MOJIeNH, MPUHIUI TOCTPOCHHUS,
Ha3zHaueHHUe U 00JIaCTh MPUMEHEHHS.
Crioco0sl MaTeMaTHU4eCKOTo OTMCaHUSA
TEXHOJOTMYECKUX CHCTEM YIPABICHUS U X
JJIEMEHTOB. JlerepMuHUpOBaHHBIE
MaTEMaTHYECKUE MOJIENH.

Buasl 1 mopsiiok Moy4eHus: CTaTUHCTHYECKOU
MOJIETIN CUCTEMBI.

OMnupuvecKue MO CUCTEM.
OCOoOEHHOCTH MOCTPOEHHSI M HCIIOJIb30BAHMS
OMITUPUYECKUX MOJIEIIEH.

Yucnennsle METOIbI peann3anuu
MaTeMaTHYeCKUX MOJeNel, OCHOBHBIE BH/IbI
YUCJIEHHOTO  MOJEJIUPOBAHUSA,  IPHUMEpPHI
MOJIETTUPOBAHUSI.

MeTtobl YHCIIEHHOTO peleHus
muddepeHIaTbHbIX ypaBHEHUH.
Hcnonp30BaHWe  ONEPATOPHOTO  METOMA
Jlanlaca 111 aHAJUTHYECKOTO  pEIICHUS
TG depeHIaIbHbIX YpaBHEHUI
JTUHAMUYECKUX CUCTEM.

MeTton  MOIEIBHO-CTPYKTYPHOTO  CO3JAaHHUS
Mojenn. OcoOeHHOCTH METO1a.

Matpuunsiii METOJ IIPEICTaBICHUS
JTUHAMHYECKHX MOJIEIeH AJIEMEHTOB U CUCTEM.

IlepeueHsb Bonpoc NPaKTHKyMa:
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WHANKATOpa

Nupukatop A0CTHXKEHUS
KOMIICTCHIIUN

OneHouHsble CpeacTBa

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Cdopmupyiite Pa3HOCTHBIN aHajor
T epeHIMaIbHOTO  YPAaBHEHUSI METOAOM
Ditnepa

[TpuBenute ITOPUTM pereHus
TP PEepeHIMaIbHOIO  YpaBHEHUSI METOAO0M
KacaTeJIbHbBIX

®opmupoBaHue  OOBEKTOB U CUCTEM
YIpaBJICHUS OTIepPaTOPHBIM METO/IOB.
[Tpusenure puMep AHAJIUTUYECKOTO
MOJIyYeHHUS TIEPEXOJHOM XapaKTEPUCTUKU C
UCIOJIb30BAaHUEM METOAa MpeoOpa3oBaHMs
Jlamnaca.

Hcnonb3ys cxemy pereHus
T epeHInaIbHOr0  YpaBHEHUS  N-OTO
HopsiIka METOJIOM MOHMKEHUs! TIPOU3BOIHOM,
cocraBbTe W peanmmsyiite B ScilLab cxemy
pewieHust UG epeHNaIbHOIO  YpaBHEHUsA
2y"+2y' +y=X.

Jlis cucTeMbl YUCIICHHBIN ypaHeHUH,
3aJJaHHBIX B PEKypEHTHOH Qopme
pas3paboTaiiTe alroOpuT™ BBIYMCICHUH.
Peanu3yiiTe anroput™ u MoyryuuTe peeHus B
BUJE rpaduka GyHKIUN

Peanusyiite konTyp 3amknyToii CAP ¢
MCIOJIb30BaHUE JIEKTPOHHBIX TaOJIUI]
BrImonHnTE mocTpoeHue Moienu 00bhEeKTa ¢
CaMOBBIPaBHMBAHHUEM B CUCTEME OJIOUHOTO
MO/JICITUPOBAHUS

[TomyunTe nepexoaHyI0 XapaKTepPUCTUKY
0o0BbekTa 6€3 CaMOBbIpaBHUBAHMSI C
UCIOJIb30BAHUEM IJIEKTPOHHBIX TAOIHII.
BrIimonanTe coemuHeHne 3BEHBEB B CUCTEME
0JI0YHOTO MOJETUPOBAHUS U CPABHUTE
MIOJTYYCHHYIO TIEPEXOTHYIO XapaKTEPUCTHKY
CHCTEMBI C IIePEX0THON XapaKTepUCTUKOM,
MOJTYYSHHOH C UCTIONBb30BaHNUEM YHCIICHHOTO
METO/1a PELICHHUS.

Omnpenennte UTOTOBYIO MEPEIATOUHYIO
(YHKIIHIO CUCTEMBI U 3aIIUILIUTE CUCTEMY
PEKYPPEHTHBIX BBIPAKEHUH, TSI YHUCIICHHOTO
pelLeHHs..

T1K-5.3:

OrneHuBaeT BHIOOP
MPOTPAMMHBIX CPEJICTB
JUTS IPOTPAaMMHPOBAHUS
Y MaHUITYJIHPOBAHUS
JTAHHBIMU B COOTBETCTBHH
YCTaHOBJICHHBIMHU
TpeOOBaHUSIMU

Ilepeyenn TeopeTHyecKMX BONPOCOB:

1.

MarteMaTuuecKue MOJISIII CTaHJApPTHBIX

perynstopos. [lepenaTounsie GyHKIMN CTaHIAPTHBIX
PErysToOpOB.

2.
3.
4.
S.

Mopenu 3aMKHYTBIX CUCTEM PETYJIMPOBAHUS.
Mogenu JByXKOHTYPHBIX CHCTEM.

Mogenu cucTem KacKaaHOro YIpPaBJICHUS.

Mojenu CUCTEM aBTOMAaTHUUYECKOM

ontummzanuu. CtpykrypHas cxema moaenu CAQO.

6.

Coenunenue 3BeHbeB CAY. BoeipaxkeHnust st




Kon
WHANKATOpa

Nupukatop A0CTHXKEHUS
KOMIICTCHIIUN

OneHouHsble CpeacTBa

MepeIaTOYHBIX (PYHKIUI COCTMHECHUS 3BCHBCR.
IlepeyeHnb BOMpPOC MPaKTUKyMa:

7. OCOOCHHOCTH MPOTrPAaMMHOMN peaTnu3auu
CUCTEMBI IKCTPEMATLHOTO PETYIHPOBAHUS C
COBMEIIIEHHBIM ITOMCKOBBIM U pa00YUM JIBHIKCHHUEM

8. Kak chopmupoBaTh MOAEITH CUCTEMBI
ABTOMATHYCCKOM ONTHUMH3AIUH, TOSICHUTE aJTOPUTM
peanuzanuu Mojenu. [IpuBearTe OCHOBHBIE TUIIBI
QJITOPUTMOB aBTOMATHYECKOW ONTHMHU3AINH, UX
OTJIUYHSI IPYT OT JApyTa.

9. 3anumuTe aJropUTM BBIUHCICHHS
PEKYPPEHTHOTO BBIPAXKEHHUS, IOJTYICHHOTO JJIsI
pemieHust quQPepeHIIMaTIbHOTO YPaBHEHUS IIEPBOTO
TOPSIIKA.

10. Omnpenenure HauadbHBIC YCIOBHS
WHTETPATOPOB MPU MAITUHHOM PEIICHUN
T GepeHIMaTbHOTO YPaBHEHUS 210 MOPSIIKA

11. Ompenenute UTOTOBYIO MEPEAATOUHYIO
GYHKIUIO cOeTMHEHUs TUTIOBBIX 3BeHbeB CAP.




0) Ilopsinok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTANIUN, IOKA3ATEJN U KPUTEPHH
OLlCHUBAHMUSL:

[TpomexxyTouHast aTTecTalus Mo TUCHUIUINHE «MaTeMaTH4ecKoe MOJICIIUPOBAHKE)» BKIIOYAET
TEOPETUYECKHUE BOIIPOCHI, T03BOJISIIOIINE OLIEHUTh YPOBEHb YCBOEHUS 00yUaIOIMMUCS 3HAaHUH, U
MPAKTUYECKHE 3a/IaHUsl, BBIABIAIONINE CTEIEHb C(OOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH,
npoBoAMTCS B (hopMe 3adeTa.

3aueT Mo AJAaHHOM JAMCUUIUIMHE IPOBOIUTCS B YCTHOU hopMme

Hokazamenu u Kpumepuu ouenueanus zauema :

Kpurepun oneHkH (B COOTBETCTBHH € (POPMHUPYEMBIMH KOMIIETCHIUSMHU
IUTAHUPYEMBIMH pPe3yJIbTaTaMH 00yUeHUs ):
—«(3aYTeHO0» — CTYAeHT J0/KeH 3HATh CIOCOObI H MEeTOAUKH YNPABJIeHHs MPOEKTOM HA BCeM
JTane ero :KM3HEHHOr0 LMKJA; 3HATH COCTAB U NMOPSIAOK Pa3padoTKH MeTOAHYECKMX H
HOPMATHBHBIX JAOKYMEHTOB, TeXHHYECKOH TOKYMEHTAIHH B 00J1aCTH aBTOMATH3ALMH
TeXHOJIOTHYECKHX MPOIEeCCOB M MNMPOM3BOACTB, B TOM 4YHCJI€e MO KUZHEHHOMY HHKJIY
NPOAYKIMH U ee KA4YeCTBY
—«HE 32YTEHO» — CTYJAEHT He MO’KeT NMOKa3aTh 3HAHHUS HA YPOBHEe BOCHPOU3BENAEHHS H
00bsicHeHHs1 HH(OPMAIUH, He MOKeT MOKAa3aTh HHTEeIeKTyaJbHble HABBIKH pPelleHus
MPOCTHIX 32a4.





