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JIMcT akTyajam3anuu padoyeil 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.ZH}:[peeB

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. AuapeeB

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.XHIIPCGB

Pabouas nporpamMma rnepecMoTpeHa, 00CykaeHa u ojgo0peHa s peanusaruu B 2029 - 2030
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl ABTOMATH3UPOBAHHBIX CUCTEM YIIPABIICHHUSI

[Iporokom ot 20 1. Ne

3aB. xadenpoit C.M.XHIIPCGB




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

[enssmu ocBOEHUS TUCIUIUIMHBI «MaTeMaTH4eCcKoe MOJICIUPOBAHUEY SBIISIOTCS
pa3BuTHE TPOPECCHOHAILHBIX KOMIICTCHITUN B 00J1aCTH IIPUMEHEHHUS 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

Jucnunnmna MaremMaTuieckoe MOIETUPOBaHUE BXOJAUT B YaCTh Y4eOHOTO IJIaHa
(bopMupyeMy10 yYaCTHUKaMU 00pa30BaTeIbHBIX OTHOIIEHUH 00pa30BaTeIbHOM IPOTrPaMMBI.

Jis u3y4yeHus IMCUUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAJCHHUS),
c(OpMHPOBAHHBIC B PE3yJIbTAaTe U3YUYCHUS TUCIHUILIHH/ IPAKTUK:

IIporpammupoBanue

[IpuknagHas MareMaTuka

Nudpopmaruka

3uanus (yMEHHUs, BIA/ICHNUS ), TOTYYCHHbIE MPU U3yUYE€HUU JAHHOMN JUCIUTUIUHBI
OyIyT HEOOXOUMBI I U3YUCHUS] TUCITUILINH/TIPAKTHK:

[TpousBoacTBEHHAs - HAyYHO-HUCCIEI0BaTeNbCKasi paboTa

[Ipon3BOACTBEHHAA — IPEIUIITIOMHAs IPAKTUKA

[IpoextupoBanue SCADA cuctemsi

Teopus cucrem ynpaBieHus

DCKU3HOE MTPOCKTUPOBAHUE aBTOMATU3UPOBAHHBIX CUCTEM YIIPABICHUS

CucTtemMHbIf aHaN3

3 Komnerenuun odyuarouierocsi, popmupyembie B pe3yJibTaTe 0CBOEHUS

AUCUMIUTUHBI (MOYJIs1) M MJIAHUPYeMble Pe3yJabTaThl 00y4YeHusI

B pe3ynbrare ocBO€HUS TUCHMITIMHBI (MOIyJs) «MaremaTndeckoe MOAETUPOBaHHUE)
o0yyaroImuics 10JKeH 00s1aaTh CIEAYIOUMMHA KOMITETEHIIUSIMU:

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

[TK-2 CriocoGHOCTh K aHAIM3Y MPOOJIIEMHOM CUTyalnu, pa3padoTke TpeOOBaHUM K CUCTEME,
TIOCTaHOBKE 11eJIei CO3JaHus CUCTEMBI, pa3paboTKe KOHIIETIINYA CUCTEMBI M TEXHUYECKOTO
3a/1aHMs] Ha CO3/IaHME CUCTEMBbI, IIPEICTABIICHNS KOHIIENIMU, TEXHUUECKOTO 3a1aHUs Ha
CUCTEMY M M3MEHEHUI B HUX 3aMHTEPECOBAHHBIM JIMIIAM

IIK-2.1 OI_IeHI/IBaeT BLI60p CpCaACTB 1 MECTOAOB JIs ITPOBCACHUSA CUCTCMHOI'O
aHaJIn3a IIpHu IIPOCKTHPOBAHUHU ITPOIrPaMMHOIO obecrnieueHUs AJIA
ABTOMATHU3UPOBAHHBIX CUCTCM




4. CTpyKkTypa, 00bEM U coepkaHue TUCHUILINHBI (MOLYJIs1)

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
=
B B aKaJl. yacax 3] Bun KOHTPOJIS
Paznen/ rema 3 (B axan ) £EB . P Kon
g 8 © | camocrosTenpHOI YCIEBAaeMOCTH H
JUCIUATIIAHBI 5 g e " KOMIIETEHIIHH
@) g £ paboThI TIPOMEKYTOTHOM
Tlek mab. | mpaxT. Z 'S aTTeCTaluu
3aH. 3aH. GRS
1. OcHOBHEIE ITOAXOIBI K
TMOCTaHOBKA 3a/1a4
MaTEeMaTHYECKOTO
MOJICJIMPOBAHUS CUCTEM U
MPOIIECCOB
CaMoCTOATEIEHOE
1.1 Ha3nauenue v BUIbI .
o U3y4eHue YcTHBIH onpoc 1o
MoJieJelt MPOIeCcCOB U 4 2 N TIK-2.1
yueOHOH TEME
CHCTEM.
JUTEPATYPHI.
CaMoCTOATEIEHOE
4 U3y4eHue YcTHBIH onpoc 1o
1.2 MaremaTnueckre y4eOHO MIPaKTHUECKOI
MOJIENIH CTaTUYECKUX U 4 4 5 JTUTEePaATYPHI. pabote Nel MK-2.1
JMUTHAMHYECKHX TPOIIECCOB. ITogroroska k "Monenu '
®dopmanuzanus MporeccoB BBITIOJIHEHUIO CTaTHYECKUX
MpaKTHIECKOH cuctem"
paboThI
Hroro o pazneny 8 4 7
2. UncneHHble METOABI PEIICHUS
g depeHInaIbHBIX YPaBHEHUN
IMHAMHYECKUX CHCTEM
YcTHbIH onpoc no
CaMoCTOATeIbHOS N
HBVCHIE MPaKTUYECKOU
2.1 Mopenu npoueccoB Y N pabore Ne2
y4eOHO
OITUCHIBAEMBIX STepaTyph! «Pemenue
nddepeHIuaIbHIMU 4 4 5 ) nddepeHIuaabLHbI TIK-2.1
angepenn ITogroroBka K Aupdepen .
YpaBHEHHUSMH. X YpaBHEHHUH B
BBITIOJIHEHUIO
Junamuueckue Moaenu 9 CHCTEME
MPAKTHYECKOMN
4 BU3YaJIbHOTO
paboTsI
MOJICTTUPOBAHUS
CamocTosaTenbHOe | Y CTHBIM onpoc 1o
2.2 MeTo/ibl YKCIIEHHOTO H3ydCHHE TIPaKTUIECKOH
pereHus 4 4 5 y4ueOHOM pabote Ne3 MK-2.1
g hepeHInaTbHBIX JTUTEPATYPHI. «Yucnenneie '
YpaBHEHUH U CUCTEM TToaroroBka k METOJIbI PEIICHUS
BBITTOJIHEHHIO nuddepeHnnaitsH




BIX ypaBHEHHH

MIPAKTHYECKOMN
JTMHAMHUYECKHX
paboThI
CHCTEM
Htoro mo pa3neny 8 8 10
3. Maremaruueckoe
MO/JICITUPOBAHUE TUIIOBBIX
JJIEMEHTOB CHUCTEM
ABTOMATH3AIMU 1 YIIPABICHUS
VYerHbI onpoc 1Mo
CamocTosiTensHOe MPAKTHIECKOMN
U3yueHHE pabote Ne4
3.1 Aroput™msl 1 y4eOHOM «/cnonb3oBanue
MIPOTPaMMHBIE CPEJICTBA 6 8 5 JIUTEPATYPHI. METO/0B K21
MaTeMaTHYECKOTro IonroroBka OIIEePaLMOHHOTO '
MO/JICITUPOBAHUS BBIITOJIHEHHIO WCYUUCIICHUS JJIst
MPAKTUYECKON MIOCTPOCHHUS
paboTs MoJIeJIed TUITOBBIX
anemeHToB CAP»
YcTHsli onpoc 1o
MIPAKTUIECKON
CamocrosTensHOe
pabote Ne5
n3ydeHue
3.2 HccnenoBaHue CUCTEM B 6o «MaremaTnueckue
(hopme «BXOM-BBIXOI» C M MOJIEJIA CUCTEM B
JUTEPATYPHI.
UCII0JIb30BAHUEM THUIIOBBIX 4 6 3,2 ¢dopme «BX0J- IK-2.1
IloaroroBka k
9JIEMEHTOB IO BEIXO/» C
. BBITTOJTHEHUIO
MaTeMaTHIeCKOH MOJIEIH . UCTIONIb30BaHUEM
MPaKTUIECKOU
nepeIaTOYHbIX
pabdoTsl o
(bYHKUMI TUIIOBBIX
JJIEMEHTOB
HWroro no pazaeny 10 14 8,2
4. MaremaTHnueckoe
MO/JICTUPOBAHUE CUCTEM
ABTOMATHYECKOTO yIPaBIICHHS
YcrHbli onpoc o
CamocrosTenpHOe o
HBVIeHIe MPaKTHIECKON
4.1 AaropuTMU3ays U qye6Hoi/'1 pabote Ne6
MIporpaMMHast peaTu3anus M «Maremarnyeckoe
. JUTEPATYPBHI.
MaTeMaTHYECKUX MOJeNei 4 4 5 MO/JIEJINPOBAHUE MK-2.1
. IlogroroBka k
JIMHEHHBIX CHCTEM THUTIOBBIX KOHTYPOB
BBIITOJTHEHHIO
yHpaBJICHHUS . cucTteM
MPaKTHIECKON
aBTOMAaTHYECKOTO
paboThI
PETyIUpOBaHMSD)
YcrHbli onpoc o
CamocrosTenpHOE MPaKTHIECKON
u3ydeHue pabote Ne7
4.2 CtpyKTypHas cxema y4eOHO «MogenupoBaHue u
KOHTYpa yNpaBJICHUSL. JUTEPATYPBHI, HCCIIeIOBaHUE
TToctpoeHue moaemnu 4 4 5 MOJrOTOBKA K MEPEXOTHBIX K21
KOHTYpa YIpaBJICHUSL. MIPAKTUYECKUM IIPOIIECCOB B )
Pacuer nepexonnbix 3aHATUAM, koHType CAP ¢ 111
TIPOILIECCOB B KOHTYPE. BBIITOJIHEHHE -pEryIIATOpPOM U
MPAaKTUIECKUX UCTIOJIHUTEIILHBIM
pabot MEXaHH3MOM
MOCTOSTHHON
Hroro no pazzpeny 8 8 13
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€ IACT [IEPBOE MPEJICTABICHUE O NIPEIMETE U 3HAKOMCTBO CTYJICHTOB 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
YCBOEHHUSI M0JIy4€HHON MH(OpMAIMK [TOCPEICTBOM IIOCTAHOBKH IIPOOJIEMHOI0 BOIIPOCa U
MIOMCKA IyTEeH ero peuieHns; NpakTHYeCKUe 3aHATHS C UCII0JIb30BaHUEM IIPOOIEMHOTO
o0yuyeHHe, KOTOPOE 3aKJIF0YAETCS B CTUMYJIMPOBAHUHU CTYAEHTOB K CAMOCTOSATEIIbHOM
«100bIYe» 3HAaHUH, HEOOXOJUMBIX ISl PEIIeHUs] KOHKpETHO! npobieMsl. [Ipaktuyeckoe
3aHATHE HAa OCHOBE Kelic-MeTo/1a — 00yUYeHHEe B KOHTEKCTE MOJIEIMPYEMON CUTYalLUH,
BOCIIPOU3BO/IAILEH pealibHble YCIOBUS Hay4YHOU, IPOU3BOJCTBEHHON, O0IIECTBEHHON
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;

HCIIOJIb30BAaHUE 3JIEKTPOHHBIX YUEOHUKOB 110 OTJEIBbHBIM TEMaM 3aHITHI;

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

6 Y4eOHO-MeTOoqHYECKOE 0O0ecTIedeHHe CAMOCTOATEILHOM PadoThl 00y4AIOIINXCH

[IpencraBieno B mpuioxeHuu 1.

7 OueHOYHBIE CPEACTBA VISl IPOBEICHUS IIPOMEKYTOYHOM aTTeCTAllul
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMYEeCKOE U MHPOPMALIMOHHOE o0ecTieyeHre JUCHMIIITUHBI

a) OcHoBHas JUTEpaTypa:

1. 3unoBweB, B. B. MoaenupoBaHnue mpoieccoB U CUCTeM : yaeOHoe mocodue / B. B.
3unoBbeB, A. H. Ctapony6os, I1. 1. Hukonaes ; 3unoBbeB B. B., Ctapoay6oB 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



https://e.lanbook.com/book/105406

yIpaBieHus : yaeOHoe nocooue aiist 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
kHura, 2006. - 295 c. - lonyuieHo Y4eOHO-METOIUYECKUM 00bETMHCHUEM 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 MaTEMaTHYECKOTO MOACIUPOBAHUS IPOMBIIIJIEHHBIX U
MEXaTPOHHBIX CUCTEM YIIPABJICHUS : TPAKTUKYM [1g By30B] / C. M. Anapees, B. P.
lacusapos ; 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 : HEMOCPEACTBEHHBI.

r) [lporpammuoe odecnieuenue u UnTepHeT-pecypcehi:

IIporpamMHoe obecnevenue

HaHMT_II{gBaHHe Ne norosopa Cpoxk nelicTBUS JTUIICH3UH
Scilab
Computation cB00OOIHO pacnpocTpansemoe [10 0eccpovHO
Engine
MathCAD v.15
Education J1-1662-13 ot 22.11.2013 OeccpouHo
University Edition
7Zip cB000HO pacmpoctpansemoe [10 06eccpouHo
I':\’/I S Off_lce 2007 Ne 135 or 17.09.2007 0eccpouHo
rofessional
FAR Manager cB000IHO pactpocTtpansemoe [10 06eccpouHo
Eﬁg;)e(p Mozilla cB0OOTHO pacnipocTpansemoe [10 0eccpovHO
MAXIMA cB00OTHO pacnpocTpansemoe [10 0eccpovHO



https://urait.ru/book/cover/C18B51DE-983D-45AF-9FC4-CF108DB46707
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3511
https://host.megaprolib.net/MP0109/Download/MObject/1873
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9 MaTepuajibHO-TEXHHYECKOE o0ecreuyeHne TUCHMIJINHbI (MOIYJIA)

MartepuanbHO-TEXHUYECKOE 00ecriedeHre JUCITUIUIMHBI BKIIOYAET:

MarepuanbHO-TEXHUYECKOE 00ecTIeueHrEe TUCIUTUITMHBI BKIIOUAET:
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(MynbTHUMEIUHHBIC CPEJICTBA XPAHCHUS, TICPEIaud U IIPEICTABICHU HHPOPMAIIHH). (ay/I.
437)

[ToMemenus 11t caMOCTOATENIbHOM padboThl oOyuatomuxcs (IlepconanbHbie
KoMITeroTepHI ¢ makeToM MS Office, Bbixomom B IHTEpHET | ¢ JOCTYIIOM B 3JIEKTPOHHYIO
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[TomerteHue a1 XpaHEHUS U IPO(QHUIAKTHIESCKOr0 00CIYKUBaHHUS y4eOHOTO
obopymoBanus (Creuiaxu JUisl XpaHSHUS y9eOHO-METOINICCKUI TOKyMeHTanun) (aya. 445)

Y4eOHast ay TuTOpUs I TPOBEICHUS MPAKTUICCKUX 3aHITHIA: KOMITBIOTEPHBIN KIIacC
(ITepconanpubie KOMIIBIOTEPHI ¢ TakeToM MS Office, BerxogoM B IHTEpHET U ¢ JOCTYTIOM B
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 CXEMBI
2. Kak 3a7aTh HauaabHbIC 3HAYEHUSI HHTETPATOPOB?
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 nu((epeHIInalIbHOe 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. 3anumure
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 moBeIeHHE CUCTEMBI M COCTaBHTh MOJIEIb
npoliecca HaroJHeHUs 6aka B BUJie TMHEHHOTO
muddepeHManbHOro ypapHenus. [IponsBectu ynucieHHoe
peleHre NoIyYeHHOro JuddepeHIMaIbHOr0 YpaBHEHUS

4. Kak npencraButh nuddepeHraibHoe 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 peleHust U epeHIMaIbHOr0 YpaBHEHUsI.

Hcnoap30BaHne MeTOIOB
ONEPALIMOHHOIO UCYUCIICHUS
JUTS penIeHUs

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




Tema abopaTtopHoii

Bomnpocs! 1J1s1 yCTHOTO0 onpoca

padoThI
mudepeHnanTbHBIX 3. [IpuBeauTe MOPSAIOK BHIYUCICHUS H300pakeHUH PyHKITUN 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. 3anummTe BBIPAKEHHS MJI YacTOTHBIX XapaKTEePUCTHK
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. IlpuBenuTe CTPYKTYpY KOHTYpa PEryIupoBaHUs C 00bEKTOM
C CaMOBBIPaBHUBAHUEM

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

3. [IpuBenuTe aIrOpUTM pacyeTa NepexoIHOro Mnpoiecca B
CHUCTEME

4. Kak BIMSIIOT HACTPOWKH PETYJIATOPA Ha BUJ IEPEXOTHOTO
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 MaTeMaTHUECKOro MeTo1a

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 MOCIIEI0BATEIbHO COCMHEHHbIX 3BEHbEB?
[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 aBTOMAaTHUECKOTO
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 MOJeleld, NpHUBeAUTEe NpUMep I KakIoro 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 pemeHus TupGEpeHIHATBFHOTO YpaBHEHUS 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

OuneHo4HBbIE CpeaCcTBa 1S MPOBEICHUsI IPOMEKYTOYHOM aTTeCTAMHI

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



Kon
WHMKATOpa

Nunukatop A0CTHXKEHUS
KOMIIETEHITHH

O1neHOYHBIC CPEACTBA

ITK-2: Cnnoco0HOCTH K aHAJM3Y NPO0OJIEeMHON CUTyalu, pa3padoTke TpeGOBaHUI K
cucreMe, NOCTAHOBKe IleJieii CO3JaHNs CHCTeMbl, pa3padoTke KOHLENINH CHCTEMbI H
TeXHHYECKOro 3aJaHUsl Ha CO3/JlaHNe CHCTEeMBI, PeCTABJCHNS KOHIeNIMH, TEXHUYeCKOI o
3a/1aHUS1 HA CHCTeMY M H3MEHEHMIi B HUX 3aHHTEePeCOBAHHBIM JIMLIAM

[1IK-2.1:

OreHUBaET BEIOOP
CpPE/CTB U METOJIOB IS
MIPOBE/ICHUS] CHCTEMHOTO
aHau3a mpu
NPOCKTHUPOBAHUHT
[IPOrPaMMHOI0
obecrieyeHus I
aBTOMaTI/ISI/IpOBaHHI)IX
CHCTEM

Ilepeyenn TeopeTHYECKMX BONPOCOB:

1.

10.

11.

12.

13.

14.

15.

Buower mamemamuueckux mooeneu, npuHamas
knaccuguxayus. Hasnauenue u obwas
xapaxkmepucmuxa Kaxcoo2o Kkaacca
MamemamuyecKux mooenetl.
MaremaTtuueckue MoJIeiu B popme
CTPYKTYpHBIX cxeM. Mcrions3oBanue
9JIEMEHTAPHBIX 3BEHBEB JIsl TIOCTPOCHUS
JTUHAMHYECKUX MOJIENICH.

Marematrueckue MOJEIN BO BPEMEHHOU
obrnactu. [IpuBenure npuMepsl CUHTE3a
MaTeMaTUYECKUX MOJeliel B popme
muddepeHIMaTbHBIX YPaBHEHUS.
MareMaTHYeCKHEe MOJICIH B OTIEPATOPHON
¢dopme. MccnenoBanue mo MareMaTH4eCKUM
MOJIeJIsIM B oriepaTopHoit ¢popme. [IpuBenure
IpUMep CHHTE3a MaTeMaTUYEeCKOW MOJIEIH B
orepaTtopHoi Gopme.

MeTtopl CHHTE3a MaTEMaTHUECKUX MOJIENEH.
XapakTepUCTUKH AHATUTHICCKUX,
IKCIIEPUMEHTAIBHBIX u
AQHAIUTUKO-IKCIICPUMEHTAIBHBIX ~ METOJIOB.
OO6nacTi MpUMEHEHUs 3TUX METO/IOB.

Kakme 3amaum pemaroTcss TpU  CO3MAHUU
(G pPOBOM MOJIETH CUCTEM?

B uem 3axmrouaercsa OJIOYHBINM MHOOXOH K
HOCTPOEHUIO IU(PPOBBIX MOJIENEN crucTeM?
Kakue oOCHOBHBIE CpeICTBa BXOIIT B
uHTEpdeiic porpamm 6J109HOTO
MOJIETTUPOBAHUS CUCTEM?

Kakue rcxonHble TaHHBIE UCTIONB3YIOTCS JUIS
peanu3anuu 0J0YHON MOJIETTH CUCTEMBI?
JluHamMuueckue MOJeNHu, METOAbl CHHTE3a
TUHAMHYECKUX MOJEJIEH.

Cratudeckue MOAENH, MPUHIUT TOCTPOCHHS,
Ha3HaYeHHe U 00JaCTh MPUMEHEHHUS.
Crnoco0bl  MaTeMaTHYeCKOTO  OMHCAHUS
TEXHOJOTHYECKHX CHCTEM YIPABIICHUS M WX
JJIEMEHTOB. JleTepMUHUPOBAHHEIE
MaTeMaTHYeCKHUE MOICITH.

Bunbt u MOPSTIOK MOJTyYEHUS
CTaTUCTHYECKOW MOJIEITA CHCTEMBI.
DOMITUPUYECKHE MOJIeNTH CHCTEM.
Oco0EeHHOCTH TTOCTPOCHHUS 1 UCIIOJIb30BAHUS
SMIIUPUYECKUX MOJEIIEH.

UuncneHHble METO/IbI peanusaimu




Kon
WHANKATOpa

Nuaukatop JoCTHXEHUS
KOMIICTCHIIUN

OneHouHble CpeacTBa

16.

17.

18.

19.

20.

21.
22.
23.
24.

25.

MaTeMaTUYECKUX MOJeliel, OCHOBHBIE BUJIbI

YHUCJICHHOTO  MOJCIUPOBAHMSA,  MPUMEPHI

MOJICTTUPOBAHHUSI.

Mertonbt YHCIICHHOTO peteHHs

mudepeHIATbHBIX YPaBHEHUM.

Hcnonp3oBaHue  omepaToOpHOro  MeToja

Jlanmaca i QHAJIUTUYECKOTO  PEIICHUS

Qg depeHIaIbHbIX YpaBHEHUI

JTUHAMHYECKHUX CHCTEM.

Metox MOJENbHO-CTPYKTYPHOTO CO3/IaHUS

mojienu. OcoOeHHOCTH METOo/1a.

Martpuynslii METOJ [pEeACTaBIICHUA

JTUHAMHYECKUX  MOJENed  DJIEMEHTOB H

CHUCTEM.

MaremaTuueckrue MOJIeIH CTaHIapTHBIX

peryistopoB. [lepegaTounsie GyHKIMH

CTaH/IapTHBIX PETYJISITOPOB.

Mopenu 3aMKHYTBIX CHCTEM PETyTUPOBAHMS.
Mopneny 1ByXKOHTYPHBIX CUCTEM.

Mopenu cucteM KacKaJIHOTO yIPaBIICHUS.

Mopnenu cucteM aBTOMAaTUYECKOM

ontummzau. CTpyKTypHas: cXxeMa MOJICIH

CAO.

Coenunenue 3BeHbeB CAY. Beipakenust nist

nepeaaToYHbIX (PYHKIMI cOeTMHEHUs

3BEHBEB.

Ilepeuensb Bonpoc npakTuKyma:

26.

27.

28.

29.

30.

31.

32.

Kakue crioco0Obl HaCTpOHKH MaTeMaTHYECKUX
MOJIEJIEN MPOLECCOB U CUCTEM
ucnonb3yrorcs. [laccuBHbIe METOIbI
orpezeNeHusl AMHAMUYECKUX XapaKTepUCTHK
00BEKTa yNpaBJIeHUs.

Kak cocraBnsars nuddepenimanbable
YPaBHEHMs MaTepUAILHOTO U
SHEPreTHYECcKOro 0aJaHCoB.

Kak mpou3BoiuTh CHUHTE3 MOJIENHM B BHJE
CTPYKTYpHBIX cxeM. Kakue OCHOBHEIE
COECMHEHMUSI 3BEHBEB HCIOJB3YIOTCA IpHU
9TOM?

[IpousBeauTe CUHTE3 MaTEMaTHUECKUX
Mojienel 1151 00bEKTOB, OIMCHIBAEMBIX
3aKOHAMH MEXaHUKHU (MaTeMaTHYeCKUN
MasiTHUK, TApMOHUYECKUN OCLIMIUISTOD).
[IpuBenuTe onepaTopHOE pelIeHNE

b depeHIMaTBEHOTO YPAaBHEHUSI CUCTEMBI,
onuceiBaeMoit 1uddepeHnnanbHbIM
ypaBHEHHUEM

Uro mpeacTaBiseT AIEMEHT «OJIOK» Tpu
0JI0YHOM MOJIETUPOBAHUH CUCTEMBI?

Kak OpraHu3yeTcs B3aWMO/ICICTBHE
OTJENbHBIX 0JI0KOB pu




Kon
WHANKATOpa

Nuaukatop JoCTHXEHUS
KOMIICTCHIIUN

OneHouHble CpeacTBa

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

MOACIbHO-OPUCHTHPOBOYHOM

MIPOEKTUPOBAHUU MOJIEIIN
ABTOMAaTU3UPOBAHHON CUCTEMBI?
Kakoii 0J10K UCIIOJIb3YETCS JUISL

(hopMUpOBaHMS CUTHAJIOB CUHXPOHH3AIUH B
IUHAMUYECKUX MOIEIIX?

[To 6y04HON MOAENU CHUCTEMBI OIpENeIUTe
peaizyeMyro iepeaTodHasi GyHKIIHIO
Kaxue 010kH siBIsOTCS O110KaMu
MCTOYHUKOB Bo3zeiicTBuii B SciLab/XCos u B
SimInTech

Cdhopmupyiite Pa3HOCTHBIN aHajor
muddepeHIMaTbHOTO YpaBHEHUS METOJI0M
Ditnepa

[TpuBenute AITOPUTM pelieHus
T QepeHIaIbHOr0 YPAaBHEHHST METOA0M
KacaTeIbHbBIX

dopmupoBaHue  OOBEKTOB U CHCTEM
yIpaBIeHUS OTepaTOPHBIM METO/JIOB.
[IpuBenure npumep AQHAJIUTUYECKOTO
MOJTyYEHUs] TEPEXOJIHON XapaKTEpUCTUKU C
UCIIOJIb30BaHUEM METOoJa IpeoOpazoBaHus
Jlamaca.

Hcnone3ys cxemy peuenus
muddepeHIIMaTbHOrO  ypaBHEHUST  N-Oro
MOPSAJIKa METOJJOM OHWKEHUS IPOU3BOIHOM,
coctaBbTe U peanusyite B ScilLab cxemy
pemeHust audGepeHIMaTbHOTO  YpaBHEHUS
2y"+2y'+y=X.

JIns1 cucTeMbl YUCIIEHHBIM YpaHEHUH,
3aJlaHHBIX B PEeKYpPEHTHOH opme
pa3zpaboTaiiTe anropuT™ BHIYHCICHUM.
Peanuzyiite anropuT™ U NOJIyYUTE pEUICHUS
B BUJIe rpaduka QyHKIUU

Peanusyiite konTyp 3amkHyTOM CAP C
WCTIOIB30BaHUE JICKTPOHHBIX TAOJIUIL
BeinonHuTe nocrpoenue Moienu 00beKTa ¢
CaMOBBIpaBHHUBAaHUEM B CHCTEME OJIOUHOTO
MOJEIUPOBAHUS

[Tonyunrte nepexoHy0 XapakTepUCTUKY
o0BeKkTa 63 caMOBBIPABHUBAHHUS C
WCIIOJIb30BAaHNEM 3JIEKTPOHHBIX TaOIHUII.
BrlnosHUTE COEAMHEHNE 3BEHBEB B CUCTEME
0JIOYHOTO MOJICIIUPOBAHUS U CPABHUTE
MIOJIyYEHHYIO IEPEXOJHYI0 XapaKTEPUCTUKY
CUCTEMBI C NTEPEXOTHON XapaKTEPUCTHKOM,
IIOJIyYE€HHOMH C UCIIOJIb30BAaHUEM YHCIIEHHOIO
METO/1a PEeLIEHUSI.

Omnpenenure NTOrOBYIO MEPEAATOUHYIO
(YHKIUIO CUCTEMBI U 3aIUIINUTE CUCTEMY
PEKYPPEHTHBIX BbIPAXKEHUMU, JUIsl YUCIEHHOTO




Kon
WHANKATOpa

Nuaukatop JoCTHXEHUS
KOMIICTCHIIUN

OneHouHble CpeacTBa

46.

47.

48.

49.

50.

pelIeHuUs.
Oco0eHHOCTH TPOTPaMMHONM  pean3aiuu
CUCTEMBI SKCTPEMAIBHOTO PEryJIHpOBaHUS C
COBMCUICHHBIM ITOMCKOBBIM u pa60‘II/IM
JBUKEHHEM

Kak cdopmupoBaTh MOIENh  CHCTEMBI
ABTOMATUYECKOM ONTHUMM3AIUK, MOSICHUTE
anroput™m peanusauuu monenu. [Ipusegure

OCHOBHBIE THUIIBI aJTOPUTMOB
aBTOMATHUYECKOW ONMTHUMHU3ALUH, UX OTIAYHS
IpYT OT ApyTa.

3anummre AIITOPUTM BBIYUCIICHHS
PEKYPPEHTHOTO BBIPAXKCHUS, IOIYYECHHOTO
JUISI pelieHus mddepeHnnanbHOro
ypaBHEHHUsI IIEPBOTO TOPS/IKA.

Omnpenenure HayaJlbHbIE yCIIOBUS

MHTErpaTOpOB MpPHU MAIIUHHOM peIICHUU
Qg depeHInaIbHOTO ypaBHEHUs 2ro
nopsijka

Omnpenenure  UTOTOBYIO  HEPEAATOUHYIO
(YHKIMIO COEIMHEHMsI THUIIOBBIX 3BEHBEB
CAP.




0) Ilopsiiok mpoBeaeHUA MPOMEKYTOUYHOM aTTECTAIUU, IOKA3ATEJIM U KPUTEPUH
OLlCHUBAHMUSL:

[TpomexxyTouHast aTTecTalus Mo TUCHUIUINHE «MaTeMaTH4ecKoe MOJICIIUPOBAHKE)» BKIIOYAET
TEOPETUYECKHE BOTPOCHI, O3BOJISIOINE OLEHUTh YPOBEHb YCBOCHHUS 00YUYarOIIMMUCS 3HAHUH, U
MPAKTUYECKHE 3a/1aHusl, BBISBIIAIONINE CTENeHb C(POPMUPOBAHHOCTH YMEHUMN U BJIaJICHUM,
npoBoAMTCS B (hopMe 3adeTa.

3aueT Mo AJAaHHOM JAMCUUIUIMHE IPOBOIUTCS B YCTHOU hopMme

Hokazamenu u Kpumepuu oueHusanus 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.





