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1. Heau u 32024 JUCHUILTHHBI

B pesynpraTe OCBOEHUS JAHHOW AMCHMIUIMHBI CHEHUATUCT MPUOOpETaeT
YMEHUS MPOBOJUTH MAaTEMATUYECKOE MOJEIUPOBAHHUE MPOLIECCOB, 00OPYIOBAHNUS,
CPEACTB M CHUCTEM aBTOMAaTU3allMW, KOHTPOJISI JMArHOCTHKH, WCIBITAHUW U
YOPaBJIEHUS C HCMOJb30BAHUEM COBPEMEHHBIX TEXHOJOTMYECKUX HAYYHBIX
VCCJIEIOBAHMM, pa3padaThiBaTh aITOPUTMUYECKOE M MPOrpaMMHOE OOecreyeHue
CPEACTB ¥ CUCTEM aBTOMATU3ALMHU U YIIPABJIECHUA.

2. MecTo TMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/JibHOI NPOrpaMMbl

JucuniuinHa  «HenuHelHbIE  CHCTEMBI  yIPaBJIEHUS»  OTHOCHTCH K
BapuaTUBHOM uactu oOmeHayyHoro mukiaa OII, ocHOBHOUM 00pa3oBaTeNbHON
nporpammbl 1o crnenuanibHOCTH 15.04.04 «ABTOMaTH3anus TEXHOJIOTHYECKHUX
IIPOLIECCOB U NPOU3BOJCTB». 3HAHUS, NOJYYCHHBIC IIPU U3YYECHHUU IUCLUIIINHBI,
VCIIOJIB3YIOTCS MaruCTpaHTaMH Y MPU JajJbHENIIECH MPAKTUYECKON AEATEIbHOCTH
IIOCJIE OKOHYAHUSI YHUBEPCUTETA.

JlucuuiuiiHa ONUPAETCS HAa MaTepuai CIEAYHOIIMX JUCUMUIUIMH, YATAEMbIX
CTyJIEHTaM: MaTeEMaTHKa; TEOPHsSI aBTOMATHYECKOTO YIIPaBJICHNUS;

3. IlepeyeHb MJIaHHPYeMBbIX Pe3yJbTATOB O0y4YeHHUs] MO JUCIUIIHHE

(M0O1yJ110), COOTHECEHHBIX ¢ HHAUKATOPAMH JOCTHKEHHSI KOMIIETEHIIM I

Tabumuna 1
Kon mo ®I'OC NuaukaTopsl 10CTHKEHUSA Ilnanupyemble pe3yabTarThl
o0yyeHHs1 1O  JUCHHUILINHE
3YB)
OomenpodgeccuoHaIbHBIE
OIIK-5 Cnoco6en | OITK-5.1. PazpabatbiBaeT | 3gaTh:  OCHOBHBIE  IOHSTHS
pa3pabarbIBaTh aHAJIMTMYECKHE M  YHUCJIECHHBIC | MaTeMaTHYeCKOTO
aHAJIUTUYECKUE U | METOJIbI npu CO3IAQHUH | MOIeTHPOBAHMSE
YHUCJICHHbIE  METOJBbI | MaTeMaTUYeCKHX MOJIENEH | YmeTh: paspabaTeIBaTh
npu CO3/IaHMHU | MalllMH MPUBOJOB 00OPYIOBAHUS, | aHaUTHUECKHEe W UHCIICHHBIC
MaTeMaTHYECKUX CHCTEM, TEXHOJIOTHYECKHX | MeTOIbI npu CO3aHNH
Mozenei MallliH, | IPpOoLECCOB MaTeMaTUYECKUX MOJENEH;
IIPUBOJIOB, Baaners: HaBbIKAMU
0bopynoBaHus, CaMOCTOATENILHONH  pabOThl B
CHCTEM, cepe TNpOBENEHHS HAYYHBIX
TEXHOJOTUYECKUX UCCIIEIOBAHUM.
IIPOLIECCOB

IIpodeccnonabHbIC




IIK-1. Crocoben HK'l.l.HpOBOHI/ITB 3HATH: OCHOBHBIE IOHSITUA

IIPOBOAUTH MaTE€MaTUYCCKOC MOJCIUPOBAHUC | pvaTeMaTHUECKOTO

MaAaTEMATHUYCCKOC IIponecCcoB 060pyl[OBaHI/ISI, MOJICJIIMPOBAHUS,

MOACINPOBAHUC CpE€aACTB n CUCTEM | YMeTh: pagpa6aTBIBaTB

mponeccos, aBTOMaTHU3aluu, KOHTPOJIA | mareMaTUueCKUe MOJICIIH,

O60pyI[0BaHI/I}I, JAUardioCTHUKH, HUCIBITaHUH n MPOTPaMMHOE obOecrieyeuue

CpCACTB n CHUCTCM | yIIpaBJICHUA C HCIIOJIB30BAHUCM CpEICTB u CUCTEM

aBTOMaTHu3alu, COBPEMEHHBIX TCEXHOJOIHYCCKHUX aBTOMAaTHU3alluUd U praBHeHI/IH;

KOHTPOJIA Hay4YHBIX HCCHGI{OBaHHﬁ, B_]'[a}le'rb: HaBbIKAMHA

JANarioCTHKH, pa3pa6aTbIBaTb AITOPUTMHUYUCCKOC | caMOCTOSTEILHON pa60TI>I B

UCHOBITAHUK nu IIporpaMmMHOC O6eCHeLIeHI/Ie C(bepe MIPOBECHUS

yIpaBJICHUS C | CPEACTB U CHCTEM aBTOMATH3AIIUU | pmaTeMaTHIECKOTO

HNCITIOJIBb30BaAHUCM nu praB.HeHI/Iﬂ MOI[eJII/IpOBaHI/ISI.

COBPEMEHHBIX

TEXHOJIOTHYECKUX

Hay4YHBIX

HCCIICAOBAHMIA,

paspabaThIBaTh

QITOPUTMUYECKOE U

MIpOrpaMMHOE

o0ecrieyeHrne CpecTB

u CHUCTEM

aBTOMAaTH3allUuU "u

yIpaBICHUS

4, O0beM IMCHUIJIMHBI M BUbI YUeOHO# padoThl
Taoauna 2
CemecTpsl
o Bcero gacos
Bun yueOHo# paOoThI 2 2
(010110 0390 (01010 0390
KonrakTHas pa6ora (Bcero) 64/1,8 48/1,34 64/1,8 48/1,34
B Tom gucie:
Jlekmn 32/0,9 24/0,67 32/0,9 24/0,67
[Tpaktuueckue 3ansatus (I13) 32/0,9 24/0,67 32/0,9 24/0,67
CamocrosiTe/ibHas padoTa (Bcero) 80/2,2 | 96/2,66 80/2,2 96/2,66
B Tom gucie:
TeMbl 19 caMOCTOSTEIILHOTO
20/0,56 | 26/0,72 20/0,56 26/0,72
U3Y4YCHUS
KypcoBoii mpoekt 24/0,66 | 34/0,94 24/0,66 34/0,94
[TonroToBka K SK3aMeHY 36/1 36/1 36/1 36/1
Bun nmpoMexxyTouHOU arTecTanuu
9K3aMCH 3K3aMCH 9K3aMCH 9K3aMCH

(3auer, HK3aMEH)
OO6m1as Tpy10€MKOCTh 144 144 144 144




Jac 3a4. e]I. 4 4 4 4
5. Copep:xxaHue QUCHUNINHBI
5.1. Pa3gesnl AMCHMILIMHBI U BUABI 3aHATHI
Taoauua 3
e HauMmeHoBaHmue pa3jaeiia Ji::{ll- Ip. 3aH. Bcero
B TUCHMILUIUHBI 110 ceMecTpaM ’ yacel/3.e | 4acos/3.e.
n/n gachbl/3.e.
(0L0110)
Monayas 1
1. ‘ [ToHsTHE O HEMMHENHBIX CUCTEMAX ‘ 16/0,44 ‘ 16/0,44 ‘ 32/0,88
Monyab 2
2. | VY CTONYMBOCTH HETUHENHON CUCTEMBI 16/0,44 16/0,44 32/0,88
HTroro 32/0,88 32/0,88 64/1.8
0390
Monayas 1
1. | Tonstue o HenuHelHBIX cucTemax | 12/0,33 | 12/0,33 | 24/0,67
Monyab 2
2. Y cTOMYNBOCTHh HEJIMHEMHONM CUCTEMBI 12/0,33 12/0,33 24/0,67
24/0,67 24/0,67 48/1,34
5.2. JIeKiMOHHBIE 3aHATHSA
Tao6auua 4
No HaumenoBaHnmue
I /;[ pa3aesioB TemMaTHKa JeKIMOHHBIX 3aHATHH
AUCHUILINH

Moayas 1 O®0,03P0




1. Knaccudukanus HeMTMHEHHBIX XapaKTEPUCTHUK.

2. TunoBbie HEAMHEHUHBIE 3BE€HbSI U UX CTATUYECKHUE
XapaKTEPUCTHUKH.

3.AHamu3 METOJIOB MCCIICIOBAHUSA HEJIUHEUHBIX
CHUCTEM.

4. OOmue mnoHATHA O (HA30BOM MPOCTPAHCTRBE.
[Tonyuenne ypaBHeHus: (Ha30BOM TpaeKTOpUHU. 5.

ITonsTue o Bnusiaue HEJIMHEWHBIX AJIEMEHTOB Ha
1. HEJIMHEWHBIX XapaKTEPUCTHUKY BBIXOJIHOTO CUTHAJIA.
cucremax 6. Iloctpoenue (ha30BOM TPaeKTOPUU HETMHEWHBIX
AJIEMEHTOB THUIA «IIO(T» U «CYyX0€ TPECHUEN.
7. Merox  rapMOHMYECKOM  JIMHEAPWU3ALHM.
OCHOBHBIE MOJIOKECHUS.
8. [lomyueHne pacu€THON CTPYKTYPHOU CXEMBI.
9. OmnpeneneHre TapMOHUYECKOM TIEPEIaTOUYHOU
(GYyHKUMM TpUd  OJHO3HAYHOM  XapaKTEPUCTUKH
PEIICMHOTr0 JIEMEHTA.
Moayas 2 O®0,03P0
1. AHanu3 yCTOWYMBOCTH MO BTOPOMY (IPSMOMY)
merony JlsamyHoBa.
2. OrmnpeneneHre yCTOMYMBOCTH MO  (QYHKIIHH
. JIsniynoBa. Kpurepun aOCONMIOTHONW YCTOMYMBOCTH
2. YCTOHqF BoeTb B.M. Ilonoga.
HEJIMHENHOW CHCTEMBI .
3. Onpenenenue IpaHuIl a0COJIIOTHOM
YCTOMYMBOCTU YEPE3 IMAapaMeTphbl JIMHEMHON 4YacTH
cucteMbl. OmnpeeneHne TpaHul] JOMOJHUTEIbHOU
00J1aCTH YCTOWYUBOCTH.
5.3. [IpakTHyeckune 3aHATHS
Taoauma 5
Ne Ne paszpesa .
TemaTuka npakTu4ecKuX 3aHATHHA (CEMHMHAPOB)
n/n | AMCUMILIMHBI
Moayas 1 O®0,03D0
1 [TonsiTue o
HEJIMHEWHBIX N3yuenune TUIMYHBIX HEJIMHENHOCTEN
cucTeMax
Moayas 2 O90,03P0
2 | VerofumBocts HccnegoBanue HETMHEWHBIX CUCTEM METOIOM
N rapMOHHMYECKOro OajaHca
HEJIMHENHOU "
3 CHCTEMEL CuHHTE3 THUCKPETHON CUCTEMBI C MAKCUMAaJIbHBIM
OBICTPOIEHCTBUEM




6. CamocTosiTeJibHasi padoTa CTYJA€HTOB MO IMCIUIJIMHE

Taoauma 6

NoNe
u/n TeMbl 17151 CAMOCTOSITEILHOTO H3yYEeHUS

1 Henunelinas onTUMU3aIMs CUCTEM aBTOMaTUUYECKOIO PETyIUPOBAHUS

2 IlomMexu B HETMHEWHEBIX CUCTEMAX

3 [TocTpoeHne onTUMaNbHBIX CUCTEM

4 CHHTE3 ONTUMAIBHBIX CUCTEM

3) Koppextupyromnme ycTporicTBa B HETMHEUHBIX CUCTEMAX

6 [TocTpoeHne HETMHENHBIX CUCTEM C MMOMOILBIO MPUKJIIAIHBIX ITPOrPaMM

7 [TocTpoenue ha3zoBOro nopTpeTa, ONpeaeIeHue YCTOMYMBOCTH CUCTEMBI C

MMOMOILBIO MPUKJIIAIHBIX TPOrPaMM

Pexomenayemas Jureparypa:

I'aBpunos A.H., bapmetoB FO.IL., XBocToB A.A. Teopusi aBTOMaTH4E€CKOTO
yIpaBICHUSI TEXHOJIOTMUECKUMU OOBEKTaMM (JIMHEHHBbIE CHUCTEMBI). Yd4eOHOoe
nocobue (kHura). BopoHEXKCKUH TOCyJapCTBEHHBIM YHHMBEPCHUTET HH>KEHEPHBIX
TexHoJioruid. 2016r

2 TaxeB A..Teopus aBromatnueckoro ympasienus / Tsoxkes AU
IToBoyKCKHIM roCy1apCTBEHHBIN YHUBEPCUTET TEJIEKOMMYHUKALUI 51
undopmatuku, 20161

3. bonu-bpyeBnu A.M. AHamu3 pe3yNbTaTOB CXEMOTEXHUYECKOTO
MojaenupoBanus B maketax Multisim 10 u MATLAB [OnektponHbIi pecypc:
Meroanueckue ykazanus/ bonu-bpyeBuu A.M.— DJeKTpOH.TEKCTOBBIE JIaHHbIE.—
M.: MOCKOBCKHII TOCYyIapCTBEHHBIM TEXHUYECKHM YyHHUBepcuTeT uMeHn H.O.
baymana, 2016.— 28 c.— Pexum noctyna: http://www.iprbookshop.ru/31372.—
OBC «IPRbooks».

KypcoBas npoexr
Tema: “Henunelinbie CUCTEMBI aBTOMAaTHYECKOTO YIIPABJICHUS
ITo cTpykType KypcoBas paboTa COCTOUT U3:

- BBEJICHUS;



- OCHOBHOM 4acCTH;

- 3aKJIIOYCHUS;

- CIIMCKA UCIOJIb3YeMOU TUTEpaTypHl.

Bo BBeieHHM pacKpbhIBAETCS aKTYalIbHOCTh pa3padaThIBAEMOU TEMBI,
bopMyIMpYIOTCS 1I€TU U 33]1a4l paOOTHhI.

OcHOBHast YaCTh COCTOUT U3 JABYX Pa3/IeJIoOB.

B nepBoM paszfnene conepkarcsa uccieoBaHue JIMHEUMHBIX TUHAMHYECKUX
MoJiesiel B mporpaMmHoM mnakete Matlab u o3HakomiieHue ¢ BpeMeHHBIMU U
YaCTOTHBIMHU XapaKTEPUCTUKAMU CUCTEM aBTOMATHYECKOTO YIIPABICHUS.

1.1 Coznanne LTI-o0bekTa, HaX0X/I€HUE TIOJIIOCOB U HyJIeH (QyHKITUN

1.2 TlocTpoenue nepexoqHON U UMITYIbCHON (HYHKIIUU

1.3 Ormpenenenue yCTOMYUBOCTH CUCTEMBI

BtopeiM paznenoM SBISIETCS HUCCIEOOBAHHE pa3ACiCHUS JBWKECHUS B
HEJIMHEMHOW CUCTEME:
2.1 Iloctpoenune Mmoaenun
2.2 IlocTpoeHune nepexoaHon (PyHKIIMU U (pa30BOro MopTpeTa
2.3 OrneHka BIMSHUNA Pa3TUYHBIX TApaMETPOB Ha JBUKEHUE
BAPUAHTHI 3AJJTAHUI
Ta0muna 6
No Bun nepenarounoit pyHkimm Nel|  Koadduruents monmHOMOB
by Iby |ag ||la; |ay |A3 || aa
1. 7o)- ,E;lp+j;.u 1. 0 |3 |1 |2 |3 (0 |1
ap4+ap3+ap2+alp+a 2. |2 |6 |4 |0 |1 |5 |1
o ” 3. Jo [-3]5 ]2 Jo |2 |1
4. 14 12 |3 |4 |5 |3 |1
5 |0 |1 |-2 (-2 |-3 [-2 |0
bo b]_ b2 do |1 |2 | as
2. 7 (o) = bpt thpth 1. |0 |-3 )2 |4 |2 |3 |9
ap’ +ap’ +ap+a 2. |8 |0 [-3]-4]-6|-4 -1
3. |46 |-2 |5 |5 |0 |1




4, |6 |-8 ||-7 |0 |-6 -3 |-1
5. |2 |-1 -3 ||-1 |0 |-7|-2
bo [|by ||by |ag [|@1 |3 || Qs
3. 7 () - bop® +hp+h, 1. |0 |2 |8 |-3 |7 |-7]1
a4p4 +a3p3 taptay, 2. -5 10 3 -8 |-2 |-1 |-6
3. |-7 )1 |2 |0 |5 |2 |9
4. |-6 |4 |41 |O |6 |3
5. |2 -2 -1 |5 |3 |0 |9
4. () - bpt +b, 1. JO |54 |3 |7 |9 |1
a4p4+a3p3+agp2+a1p+au 2. 7 -6 |0 5 8 2 2
3. |-2]|-8|2 |O |4 |3 |3
4, |-7 -1 6 |9 |0 |4 |2
5. -3 |7 |4 |4 |5 |0 |1
by |bs |ag |a; [a; |as | a4
5. | wip - byp® +byp? 1. o |54 |3 |7 |9 |1
a4p4+a3p3+a2p2+alp+au 2 7 -6 |0 5 8 2 2
3. |-2 |-82 |0 |4 |3 |3
4, |-7 -1 )6 |9 |0 |4 |2
5 |-3 |7 |44 |5 |0 |1

Kputepuu oleHKHM 3HAHUN CTYJAEHTOB

AHanu3 pe3yiabTaTOB KypCOBOIO MPOEKTUPOBAHUSA MPOBOAUTHCS MO
CJIEIYIOLUM KPUTEPUSIM:

1. HaBbiku camocTosiTenbHONW pabOThI ¢ MaTepuaiaMu, MO UX 00paboTKe,
aHaJIM3y U CTPYKTYPUPOBAHMUIO.

2. VYMeHue npaBUIbHO IPUMEHATh METObI HCCIIEOBAHUS.

3. VYMeHue rpaMOTHO MHTEPIIPETUPOBATH MTOITYYEHHBIE PE3YIIbTATHI.

4. CrnocoOHOCTh  OCYHIECTBISITH HEOOXOJUMBIE pacyeThl, MOIy4YaTh
pe3yabTaThl U TPAMOTHO M3Jarath UX B OTYETHON JOKYMEHTALIMH.

5. YMeHue BBIABUTH MpOOJIeMYy, MPEIJIOKUTH CIOCOOBI €€ pa3pelieHus,
YMEHHE JI€JIaTh BBIBOJIBI.

6. Ymenue oOpMUTH UTOTOBBIA OTUET B COOTBETCTBUHU CO CTAHAAPTHBIMU

TpeOOBaAHUSIMU.



[TynkTsei ¢ 1 o 6 natot 10 50% BKjIaga B UTOTOBYIO OLICHKY CTY/ACHTA.

7. YMeHue 3alluIiaTh pe3ysbTaThl CBOEH pabOThl, IPAMOTHOE MTOCTPOECHHE
peun, UCTIOIb30BaHKUE MPHU BHICTYIIEHUH CTIIEIMATIBHBIX TEPMUHOB.

8. CnocoOHOCTb KpaTKO M HATJISITHO U3JI0KUTh PE3YJIbTaThl paOOTHI.

[TynxTsl 7,8 narot 10 35% BKJIa/1a B UTOTOBYIO OLIEHKY CTY/I€HTA.

9. VYpoBeHb CaMOCTOSTEILHOCTH, TBOPUYECKOW aKTUBHOCTH M OPUTMHAIBHOCTH
IpY BBIIOJIHEHUH PAOOTHI.

[TynkT 9 naet o 15 % BKJ1aa B UTOTOBYIO OLIEHKY CTYJICHTA.

Onenka «OTJIHYHO)» CTaBUTCS CTYJEHTY, KOTOPBIM B CPOK, B ITOJIHOM 00BbEME
U Ha BBICOKOM YPOBHE BBINOJHWJI KypcOBOM MpoekT. IIpu 3amure W HanucaHuu
paboOThl CTYJIEHT MPOJAEMOHCTPUPOBAJ BBILIEIEPEUUCICHHbIE HAaBBIKU U YMEHUS.
Tema, 3asBneHHass B pabOTe pAaCKpbITa, PACKpbITa IOJHOCTbIO, BCE BBIBOJIBI
CTyJIEHTa IOATBEPXKIECHbI MAaTepUAIaMH HCCIENOBaHUs MW pacueramu. Otyer
HOJIFOTOBJIEH B COOTBETCTBUU C NMPEABABIEMbIMU TPEOOBAHUSIMHU.

Onenka «XOpoulIO» CTaBUTHCA CTYIAEHTY, KOTOPBIA BBINOJHUI KypCOBOM
IpOeT, HO C HE3HAUUTEIbHBIMU 3aMEYaHUSMHU, ObUI MEHEE CaMOCTOSITENIEH U
uHUIMaTuBeH. Tema pabOThl pPACKpPbBITa, HO BBIBOJBI HOCST IOBEPXHOCTHBIH
XapakTep, MPaKTUYECKHE MaTepuasbl 00padOoTaHbl HE TOJHOCTHIO.

OneHka «YAOBJIETBOPUTEJIBbHO» CTAaBUTCS CTYIEHTY, KOTOPBIA JOITyCKal
MPOCYETHl U OLIMOKU B pabOTe, HE MOJHOCTBHIO PACKPBUI 3asBJICHHYIO TEMY, JIeJal
MOBEPXHOCTHBIE BBIBO/IbI, CIA00 MPOJIEMOHCTPUPOBAT aHATUTUUECKUE CITIOCOOHOCTH
Y HaBBIKK pabOTHI C TEOPETUUECKUMHU UCTOYHUKAMHU.

Onenka «Hey10B1€TBOPUTEIBLHO» CTABUTCS CTYJEHTY, KOTOPBIA HE BHITTOTHUII
KypCOBYIO paboTy, JIMOO BBHIMOJHWI C TPYOBIMH HapyHIIEHUSIMH TpeOOBaHMIA, HE

PaCKpbLUI 3asBJICHHYIO TEMY, HE BBITIOTHIII MPAKTUIECKON YacT PadOTHI.

[Tpumep npakTudeckas pabOThI

MogaenupoBaHue HeJIMHEHHBIX CHCTEM YIIPaBJIeHUS
Hean padoTsl



e OCBOEHHE METOOB MOJICIIMPOBAHMS HEIMHEHHBIX cUcTeM B makere Simulink

3anauu padboThbl

e HAYYUTHCS CTPOUTH U PEAAKTHUPOBATH MOJIEIIU C MOJACUCTEMaMU

e HAYyYUTHCA UCIOJIB30BATH HEJIMHEHWHBIE 3B€HbS TUIIA «HACBHIIICHUE)

e HAYYHUTBHCS CTPOUTH HECKOJIBKO TPaUKOB OJTHOBPEMEHHO Ha OJJHOM OcLMIIorpage
e HAYyYUTHCS COCTABIATH, PEJAKTUPOBATH U OTIAKUBATH CKPUITHI

e HAYyYUTHCS U3MEHATH CBOMCTBA 3JIEMEHTOB Ipaduka (pudT, TOIMLUHY JTUHUH)

Odopmienue oTuera
Otuet no nabopaTopHOii paboTe BHIMOIHAETCS B BUJE CBA3HOTO (YUMTaEMOr0) TeKCTa B (paiise
dopmara Microsoft Word (mpudt octoBroro tekcra Times New Roman, 12 nyHkToB, yepes
1,5 untepBana, BblpaBHUBaHUE 110 WMpPHUHE). OH JOJKEH BKIIOYATh

e Ha3BaHME NpPEAMETa, HOMEP U Ha3BaHUE JJaOOPaTOpPHON pabOThI

e (amuIuIO U UHUIMAIIBI AaBTOPOB, HOMEP TPYIIIIBI

e (aMWINIO M HHULIUAIIBI TIPETIOIaBATEIS

e HOMEp BapHaHTa

e  KpaTKOE ONMHMCAHHUE UCCIETYyEeMOI CUCTEMBI

® PC3yJbTaThbl BBIITOJHCHUA BCEX ITYHKTOB MHCTPYKIHUH, KOTOPBIC BBIACIICHLI CCPbIM (1)OHOM
(cM. HIKe): Pe3yNIbTaThl BEIYUCICHHMA, TPAQHKH, OTBETHI HA BOIIPOCHI.

[Ipu cocTaBieHNH OTYETa PEKOMEHIYETCSl KOITMPOBATH HEOOXOIMMYIO HH(POpMAIIHIO Yepe3
Oydep odmeHa u3 paboyero okHa cpenbl Matlab. J[71s1 3TUX TaHHBIX UCTIONB3YHTE
mpudt Courier New, B KOTOpOM IIMPUHA BCEX CUMBOJIOB OJIHHAKOBA.
Onucanue cucreMsl
B pabore paccmarpuBaercsi cuctemMa ypaBJieHHUs CYIHOM 110 Kypcy. Ee cTpykrypHas
CcXeMa MoKa3aHa Ha PUCYHKE.

PerymATop OBBEKT
+ U | yermueiimp | ° P
m—u—:@—* C(s) "\ rpusen. [ PO >
H(s) |=
MAMEPHTENbHAS CHCTEMA

CTpyKTypHas cxema CUCTEMbI CTa0MIIN3alMU Cy/IHa Ha Kypce
HNHcTpyKuus 1o BHINOJTHEHUIO padoThI

9Tan BLINOJHEHHUS 32aHUSA | Komanasr Matlab

1. Cpenaiite cBOO manky pabodeii nankoir Matlab.

JIKM 1o KHOTIKE crpasa ot nosst Current Directory

2. OtkpoiiTe OKHO pabouel manmku. . .
View — Current directory

3. Ortkpoiite MOJENb, MOCTPOCHHYIO B TaOOpaTOpHOIT paboTe Ne
3.

JIBOIHO# 1140k Ha lab3.mdl
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4.  Coxpanute MOJENb B CBOeH mamke o umernem lab4.mdl.

File — Save as ...

5. Belmenure MBIIIBIO PETYISTOP BMECTE C HHTETPATOPOM U
npeodpasyire ero B MOACUCTEMY.

Edit — Create subsystem

6.  Haiire noncucteme umMs Peryasitop, pacrosnoxuTe Ha3BaHHE
CBEpXy U BbIOepHTE (POHOBBIIT [IBET HA CBOII BKYC.

JIBOIHOI1 1IETUOK Ha UMEHU
ITKM — Format — Flip name
ITKM - Background color

7.  Ompexnenute A1 BXOJA U BBIXOJA 3TOr0 OJIOKa
HMMEHA € ¥ U COOTBETCTBEHHO.

JIBOIHOI mIeT490K Ha OIIOKe
JIKM Ha uMEeHH BXOJa WJIA BBIXOJa

8. Amanoruyno nocrtpoiite noacucremy IIpuBoa ¢ BXoaom U u
BoixogoM delta u nogcucremy Cyano ¢ sxonamu f u delta u
BbIxo0M phi. CoxpaHuTte MOZENb 1 CKOIUPYITE ee Yepes3
Oydep oOMeHa B OTUeT.

9.  O6BenuTe MbIbIO (pH Haxkatoit JIKM) Bce Gioku, kpome
HCTOYHMKOB CUTHANIOB U ocuuiuiorpados. Coznaiite
noacucremy JInHeliHasi cucTeMa ¢ BXojaMu I (3aJaHHbIH
kypc) u f (Bosmyiuenue) u Beixomamu phi u delta.

Edit — Create subsystem

10. Ckomwmpyiite 6yiok JInHeiiHasi cuCcTeMa ¥ U3MEHHUTE €ro UM
Ha Heauneiinas cucrema. IToakarouure K BX01aM HOBOIO
0J10Ka Te JKe CUTHaIbI (3aJaHHbIH Kypc ¥ BO3MYIIEHHE), YTO U
VIS TIEpBOTO OJI0Ka. Y CTaHOBUTE IS OJIOKA JINHEHHOM
CHCTEMBI JKeIThIiT (DOHOBBIH L[BET, a ISl HETMHEHHON —
(buoNETOBBII.

Ieperauuts ¢ nomorpso [TIKM
Format — Background color

11.  Orxkpoiite moxcucremy IlpuBoa B HenmuHeitHO#H cucTeme. MbI
TIOCTPOMM HENMHEHHYIO MOJIENb IPUBOJIA, YUHTHIBAS
OTpaHUYEHHUs Ha YTOJl MePEeKIIaaKH Py U CKOPOCTh €ro
U3MEHEHUS.

JIBoitHOI 111e790K Ha OJI0Ke

12. VYpanwure COeTMHUTENbHBIE JINHUH,

JIKM Ha snemenTe, HakaTh Delete.

R,(s) =

13. M3menute nepenatovHyio GYHKIHIO HA

1
T,s

JIBOIHOI eTI0K Ha OJIOKe

(] Denominator

14.  Orxpoiire okno Library Browser.

View — Library Browser

15. Tleperamute B OKHO Mojenu 610k SUM u3
rpymmsr Math Operations. smenute ero tax, 4To0s
OpraHM30BaTh OTPULIATEILHYO OOPATHYIO CBSI3b.

JIBoitHOI 111e790K Ha OJI0Ke
[+- B moe List of signs

16. Tleperammure B OKHO MOzeNy JBa 6ioka Saturation (raceimenue) u3 rpymmst Discontinuities. Pacrionoxunre oxua 610K 1iepes
MHTErpaTopoM (OrpaHHYeHNe Ha CKOPOCTb MEePeKIaki), BTOPOii — rocie (orpaHMueHHe Ha yroJl HepeKIIajiky).

17. Bseaute HyXHbIC IPEACIbI JOMYCTHMBIX 3HAUCHHUIT, TAK
4TOOBI CKOPOCTh MEPEKIIAKH PyJisi ObLIa He Oosee 3 TpaaycoB

JIBOIHOI IETI0K Ha OIIOKe
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B CEKYH]IY, a yroJ nepekiaaku — e 6onee 30 rpamycos. B
OTYETE YKaKUTE BCE YCTAHOBIICHHBIC 3HAYCHHUS.

e  Upper limit
e  |ower limit

n
18. Coenunure 6I0KH HYXKHBIM c10c060M. COXpaHUTE MOJENb. pusod
o o o 1 pu
CkonupyiiTe cxeMy HelauHelHoH nojacucremsl IIpuBon B - »-
2s [~
OTHeT. Y Saturation Saturation delta
19. 3axpoiiTe JIUIIHAE OKHA M IEPEHANTE B INIaBHOE OKHO Mozenu. OcBoboauTe 06a ocimiorpada ot CBs3eil, IepeTaliuB UX BIPaBO
npu Haxkatoii knasue Shift.
20. Tleperammure B OKHO Mozeiy JBa 610ka Mux (mymsruuiekcop) u3 rpymmst Signal Routing. Dtu 6moku ciyxar aj1st 00beANHEHHS
CHUTHAJIOB B <OKTYT» (MHOTOXXUIIBHBII Ka0Oelb).
21. CoenuHuTe BXOABI EPBOrO OJI0Ka ¢ curHanamu ynpasieHus (delta) nnHeiHoM 1 HeMHEeHHON CHCTeM, @ BBIXO — C BXOZOM
ocumutorpada Pyis.
22. AHQJIOrHYHO COSIMHHTE BXOJBI BTOPOrO MYJIBTHINIEKCOPA C CHIHAJIAMU BbIxoza (Phi) InHeHHON 1 HEeTMHEIHOM CHCTeM, a BBIXO —
¢ Bxoxom ocummtorpada Kype.
23. CoxpaHuTe MOZEIb U CKOIUPYHTE ee uepes Oydep oOMeHa B )
BozmyweHue NuHelHaas mogene
OTHeT. >
P{f delta Fyne.
= pm = 4’@
Zanauuui wype HennHelnaa moaene Kype
Lt deftal—
- phi
24. Ycranosure 3amanHbIl Kype 10 rpaxycos n Bosmymierne 0. BeimonauTe MOIETMpOBaHUE M TOCMOTPHTE Pe3yabTaThl. JKEnThrii
rpa¥K IoKa3eIBaeT N3MEHEHNE IIEPBOT0 BX0/1a ocmnIorpaoB — (JIMHeHHas cHcTeMa), (PHOJIETOBEIH — BTOPOro (HEeIUHEHHas
cucrema).
25.  OOBsACHHUTE PACXOXKICHHE MEKIY PE3YIbTATAMH MOETUPOBAHS IMHEHHON W HEMHEHHON crcTeMbl. Kakoe HelMMHEeHHOe 3BEHO
CYIIIECTBEHHO BIIHSCT Ha pe3yabTaT?
26. Cosmaiite HOBBIH M-caiin. ) )
File — New — M-file
27. B OKHe peJakTopa BBEAUTE KOMaH/IbI IS BBIBOJIA FPahUKOB
TEPEXOIHBIX POLECCOB 10 Kypey. Terneps figure(1); % otkpsiTh pHc. 1
Maccus phi coepxuT 3 cTon6Ia: Bpems i CHTHAJIBI C IBYX subplot(2,1,1);
L,1);
BXO/10B ocumiuorpada (BEIXOAB! IMHEHHON U HETMHEHHON plot(phi(:,1),phi(:,2),0");
»1),pm(,2),0°);
cucTeMsl). Bech TekcT crpaBa oT 3HaKa % cuuTaercs hold on:
;
koMMeHTapueM. Tpetuii mapamerp komanpl plot o3Hauaer plot(phi(:,1),phi(;,3),'9");
»1),pM(,3),9);
uBet: ‘b’ — cuHmil, ‘g” — 3e1eHbIi, ‘r’ — KpacHbIH U T.1. (CM. hold off:
)
CIIPABKY I10 TOM KOMaHE[e). Komanna hold on o3nauaer, uto legend(Jlnmeiinas cHcTema,
He HaJl0 cTHpaTh cTapsiii rpaduk, hold off — nazno. 'Henuneiinas crcrema’)
28. Coxpanute daitn nox umerem lab4graph.m. .
File - Save
29. Banycrure daiin (ckpunt®) Ha BeIMOMHEHKE. Ecym rpaduk He
MIOSIBUJICS HAa DKPaHE, CMOTPUTE COOOLICHHS 00 omIMOKax B
KOMaH/IHOM OKHe Matlab. Kkiasuma F5
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30. VYBemmubTe pa3mep mpudTa, BCTABUB Ty KOMAHIY Cpasy
riociie Bbi3oBa subplot. 3xeck gca o3navaer Tekymme ocu

xoopmanar (g€t current axis). Eme pas sanycrure
CKDHIIT.

set(gca,'FontSize',16);

31. [oGaBbTe B CKPUNT Ha3BaHUE Ipaduka U ocell KOOPAHHAT, TaK
JKe, Kak U B pabore Ne 3.

title('TToBoport Ha 10 rpamycos')
xlabel('Bpems, cex');
ylabel("\phi, rpan');

32. VBemmubTe TonmumHy auHM. C moMommsio GyHKIHN get MbI

CHayaJa I0JIy4aeM MacCuB yKasaTeleil (XaH/I0B, handle)
Ha BCE 00BEKTHI-IMHUU. 3aTEM C MOMOILBIO (QYHKIHH set
YCTaHABJINUBAEM JUTS KQXKIOU TMHUN

cpoiicto LineWidth (tonumna nunum), pasHoe 1,5 nyHkTa.
CoxpanuTe (aiii U 3aIyCTUTE €r0 HA BHIOIHEHHUE.

h = get(gca, 'Children’)
set(h(1),'LineWidth',1.5)
set(h(2),'LineWidth',1.5)

BepxHeMy rpaduky).

33. JloGaBbTe B CKPHUIIT KOMAH/IbI, C TIOMOIIbIO KOTOPBIX B HIKHEH MIOJIOBUHE OKHA Ha OJTHOM Ipad)uKe CTPOSTCS KPUBBIC H3MECHEHUS
CUTHaJIa YIpPaBJICHUS B JIMHEHHOM U HeNMHeHHON cuctemax. He mo0aBiisiiTe 3aroioBok Juis 3Toro rpaduka (oH OyieT Memarh

34. JlobGeliTech, YTOOBI CKPUNT paboTai NpaBUiIbHO. CKONHMPYHTE TEKCT CKPHIITA B OTYET.

35. 3amycrture CKpHIT Ha BEIOMHeHHE. CKOMUPYHTE MOTyYeHHBIH rpadiiK B OTYET.

36. V3MmeHuTe BeMMUMHY 3aJaHHOTrO Kypca Ha 90 rpaxycoB u
CHOBA IIPOBEJUTE MOJCITUPOBAHUE.

JIBOIHOI meTI0K Ha OJI0Ke 3alaHHbIH KypC
BBectr 90 B mone Final value

37. [IlepeiiguTe B OKHO pefakTopa ¥ M3MEHHTE Ha3BaHHE rpaduka
Ha «IToBopoT Ha 90 rpamycoB». CHOBa 3aIlyCTUTE CKPHIIT U
CKOIUPYHITE MOCTPOEHHBIN TpadiK B OTYET.

title('TToBopot Ha 90 rpamycos')
kiaBuma F5
print -dmeta

Kak Tenepb HEMMHEHHOCTH BIUSIOT HA pe3yabTaT?

38. OObscHHTE, TOYEMY PACXOXKICHUE MOJIYYHIIOCh TAKOE CYIIECTBEHHOE PACXOXKACHHE MEX/Ly IMHEHHON U HEeNHHEHOH MoziesamMu?

Tabanua ko3¢ puuueHToB

Bapuant
L p OG8 K i R | cex ¢, cex

16.0 0.06 1 1
1.

16.2 0.07 2 2
2.

16.4 0.08 1 3
3.

16.6 0.07 2 4
4.

16.8 0.06 1 5
5.

17.0 0.07 2 6
6.

17.2 0.08 1 1
7.
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174 007 2
8.

176 0.06 1
9.

178 0.07 2
10.

18.0 0.08 1
11.

182 0.09 2
12.

184 0.10 1
13.

186 0.09 2
14.

1838 0.08 1
15.

19.0 0.07 2
16.

192 0.08 1
17.

194 0.09 2
18.

196 0.10 1
19.

182 0.0694 2
20.

KOHTPOJ’I])HI)IQ BOIIPOCHI K 3a1{UTEe

©ONO U ~WNE

Cwm. Bce Bompoch! k pabotam Ne 1, Ne 2 i Ne 3.

Kak nocTpouts nojcucreMy u3 HECKOJIBKUX CYIIECTBYIOIIMX OJIOKOB MOJETH?

CKOJIBKO BXOJIOB M BEIXO/IOB MOJKET MMETh MojicucTemMa?

Kax penaktupoBaTs nogcucteMy?

Kak u3MeHHTH Ha3BaHHs BXOJOB U BBIXOJIOB IOJCHCTEMBI?

Kax ckonmmpoBath CymecTByOIIHil 010K WM ToficucTeMy?

Kax ynannTs 670K HIIH COSTMHHUTENBHYO JINHUIO?

OOBsICHUTE CTPYKTYPY HETMHEHHON MOJIEN TIPHBO/IA.

Touemy B HeMMHEITHOH MO/IETN HENB3s HCTIONB30BATh OOIILYFO TTEePeaTOuHYIO (DYHKIIUIO JINHEHHON MOJIEIH

R(s) =—————
T,s +1
pUBOIA ?
Kaxk BeIOHMparoTcs mpeiensl HachIIeHnsT 1UIst 0J10Ka, pacIioNoKeHHOTo Ha BX0Jie HHTerpaTropa?

Kak ocB000aNTb OJI0K OT CBsI3el ¢ ApyruMu Oiiokamu?
OO0ObsicHuTe HazHaueHue 010ka MUX.

Kak pa3o0paTbcst, Kakoii CHTHaII TOCTyIaeT Ha MepBbIii BXo/ octutorpada (Yepe3 My IbTHILIEKCOp), Kakoi — Ha BTOPOi?

Yro Takoe ckpunT B cpeae Matlab?

UYro o3HauaeT 3HaK % BHYTPH CKpunra?

Kak BBOJUTBH HECKOJIBKO KOMaH/I B OHOM cTpoke?

Kax npaBHIbHO MEpeHECTH MTHHHYIO KOMAHIy Ha CICAYIOIIYI0 CTPOKY?
Yt0 03HAYACT TPETHii MapaMeTp mpu Bbi3oBe dynkiu plot?
Yro o3navaror komar el hold on u hold off?

Kak 3amycTuTh CKpHIT Ha BHINIONHEHUE?

Kax BBIMOIHUTH TOJIBKO HEKOTOPBIC KOMaH/IBI U3 CKPUIITA?
Yro o3Hauaer gca?

st wero ciyxat Gpyukiuu Set u get?

Kak y3HaTh ¥ u3MeHHTH pa3mep 1pudra Ha rpaduxe?

3auem nysxen xaumn (NANAIE) rpaguueckoro o6bexra?

Kak u3MeHHTH TOIIIMHY JIMHUM Ha rpaduke?
I'ne BeIBOISITCS coOOIIEHHs 00 onIMOKax B cKpunre?
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/. OueHOYHBbIE CPeCTBA

Bonpocs! Kk 3k3aMeHy 110 M CHHUIIHHE
Knaccudukanus HeTMHEWHBIX XapaKTEPUCTHUK.
THUnoBbIC HEMHENHBIE 3BEHbS] U UX CTATUYECKUE XapaKTEPUCTHUKH.
AHanu3 METOJ0B MCCIIEJOBAHUS HETMHENHBIX CUCTEM
Merton ($ha30BbIX TPaeKTOPHIA.
OO0uue noHATUs 0 pa30BOM IPOCTPAHCTBE.

[Tomyuenue ypaBHeHUS (a30BOM TPACKTOPHH.

N o g bk~ D

BiusitHue HeIMHEHHBIX 3JEMEHTOB Ha XapaKTEPUCTUKY BBIXOIHOTO
CUTHaJA.

8. [Toctpoenue (Ha3zoBOM TpaeKTOPUU HEJIWHEWMHBIX SJIEMEHTOB THIA
WTIO(T» U «CYyXO€ TPEHUEY.

Q. [IpenenbHble MUKIBI (PA30BOM TpaeKTOPHUHU.

10. Meroa ToueUyHBIX MpeoOpa3OBaHMIA.

11. Merona rapMOHUYECKON JTMHEAPU3AIUH.

12. Tlomydyenue pacuéTHOM CTPYKTYPHON CXEMBI.

13. Ormpenenenne TapMOHUYECKOM  mepenaToyHoN  GyHKUIUHA — TIPH
OJIHO3HAYHOM XapaKTEPUCTUKHU PEJICUHOTO IJIEMEHTA.

14. OmnpeneneHne TapMOHUYECKOM  MepeNaTOYHOM  (YyHKUMHM  TIPH
TUCTEPE3UCHON XapaKTEPUCTUKHU PEJICUHOIO AIIEMEHTA.

15.  KondduimeHTs rapMOHUYECKON JTUHEAPU3AIlUU HETMHEUHBIX 3BEHBEB.

16. OcoOGeHHOCTH peleHBIX CUCTEM.

17. Metonpl aHamM3a pEeICHHBIX CUCTEM.

18. Amnanu3 peneiHON CUCTEMBbI METOJIOM (Pa30BBIX TPACKTOPHIA.

19. Peneiinasg cucTeMa cO CKOJIB3SIIUM PEKUMOM.

20. Hcnonwp3oBaHUE CKOMB3SINETO PEKUMA B PEIICHHBIX CHCTEMaX.

21. PeneliHble CUCTEMBI C JOTUUECKUM MEPEKITIOYAIOIINM YCTPOHCTBOM.

22. Jlornyeckue anroOpUTMBbI YIIPaBICHUS.

23. BuOpanuoHHas JIMHeapHu3alus pele.

24.  Awmanus peneiiHoi cuctembl MeTosioM ["onbadapoba.

25. AHanu3 yCTOMYMBOCTHU IO BTOpOMY (TIpsiMomy) Metonay JIsmyHoBa.
15



26.  Ompepaenenue ycTOMUMBOCTH 10 GyHKIMH JIsmyHOBa.

27. Kpurepuu abcontotHo ycToitunBoctr B.M. Ilonoga.

28. Ompenenenve rpaHull aOCONIOTHON YCTOWYMBOCTH 4epe3 MapaMeTphl
JIMHENHOW YaCTU CUCTEMBI.

29.  Ormpepenenue rpaHul] IOMOJIHUTEILHON 001aCTH YCTOMYUBOCTH.

30. Ob6nacte pabouero aBTOKoJIeOATETLHOTO PEXKUMA

31. AHanu3 CHMMETPHUYHBIX aBTOKOJICOAHUM.

32. AHaiM3 CHUMMETPUYHBIX aBTOKOJieOaHWU omHOKOHTYpHOU CAY 1o
TuarpaMMe KauecTBa.

33. AHaiM3 CUMMETPUYHBIX aBTOKOJeOaHWil MHOTOKOHTypHOH CAY 10
TuarpaMMe KauecTBa.

34. Tloctpoenue rpaduka nepexoHOro npolecca Mo AuarpaMmme KauecTna.

35.  Koppekuus HenuHelHbIx cucteM. CriocoObl KOPPEKIIUU.

36. Kommencarus BITUSTHUS HEJTMHEHHOCTH B BUJIE 30HBI
HEYYBCTBUTEIHHOCTH.

37. KommeHcamus BIMSHUS HEIWMHCWHOCTH ITyTEM BKIIOUCHUS B IICTh
3BEHA C )KEJAEMOU XapaKTEPUCTUKOM.

38. Kowmmnencamnmsa BIMAHAS HEIMHEWHOCTHA C ITOMOIIBIO JOMOJHUTEILHON
0oOpaTHOM CBSI3H.

39. IlceBmonuHeitHbIE KOPPEKTUPYIOIINE YCTPOUCTBA

40. OcHOBHBIC XapaKTEPUCTUKH CIy4aifHOTO IMpoILecca.

41. CnekTpaibHas TUIOTHOCTh CIIy4aifHOTO TpoIiecca.

42. Ananu3 TOYHOCTH pabOTHI TMHEHHOM CUCTEMBI TIPU CITyYaiHOM
BO3JIEUCTBUU

43.  Oco0eHHOCTH pacueTa CIIy4aitHOTO MpoIlecca B HEJTMHEHHOM cucTeMe.

44,  Omnpenenenue K03hHUIMEHTOB CTATUCTUYCCKON JIMHEAPU3AIIHH.

45.  AHaM3 HEJIMHEHHBIX PA30MKHYTBHIX CHCTEM METOJIOM CTaTHUCTUYCCKOMN
JMHEeapHU3aIuu.

46. Amnanu3 HEIMHEHHBIX 3aMKHYTBIX CHCTEM METOJOM CTaTHCTHYECKOU

JIMHCApU3alu.

16



I'po3HeHckmii rocyrapcTBeHHbId HePTAHON TeXHUYECKHid YHUBepcuTeT uM.akaa. M./,

MuIMOHIIMKOBA
HNHCTUTYT SHEpreTuKN
I'pynnma "ATIIII-__" Cemectp "2"
Jducnunimmnaa "HeqnHeliHble cucTeMbl ynpaBjienus'
Buier Ne 1

1. Onpenesienue rapMOHMYECKON NepeIaTOYHON (PyHKIMHU NPH THCTePe3UCHOM
XapPAKTEPUCTHKHU pPeJIeliHOro dj1eMeHTa.
2. Onpenesnenne rpaHuL A0NOJHUTEIbHON 00J1aCTH YCTOHYMBOCTH.

Hoanucks npenogaBarest Hoanucek 3aBenywuero kadenpoi
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7.4. Onucanue TokaszaTejeH u KpUTCPHUCB OLICHUBAHUA KOMH@TGHHHﬁ Ha PAa3JIMYHBIX 3TallaX HX (i)OpMI/IpOBaHI/ISI, OIIMCaHHucC

IMIKaJIbl OICHHUBAHMA.

Taoanua 7
Iliianupyembie pe3yJabTaThl 0CBOCHHUS Kpurepuu oneHuBaHusi pe3y/ibTaToB 00yueHHs! HaumeHnoBanue
KOMNETCHIUH MeHee 41 0an10B 41-60 6amioB 61-80 6anoB 81-100 6a/L10B OLCHOTHOTO
(Hey10BJIETBOPHUTEJIBHO) (Y10BJIETBOPUTEJIbHO) (xopo1o) (OTJIMYHO) cpeacTBa
OIIK-5
3HATH: OCHOBHBIC NOHATHS(PparMeHTapHbIC 3HAHHS Hernonusie 3nanns CdopmupoBaHHbIE, HO CdopmupoBaHHbIe
MAaTCMAaTUYCCKOTI0O MOACIIUPOBAHUSA, coAepiKalue OTACIbHBIC CHUCTEMATUYECKUE
po0OeTbl 3HAHUS 3HaHUA
YMeTh: pa3pa6aTI>IBaTL aHaJIMTU4YECKUe| YacThiHbIe yMeHHUS Heronusie ymenust YMeHus noaHsle, CdopmuposanHbie
M YHMCICHHBIC METOABI HpH CO3JaHUH ToITyCcKaroTCsT HeOOobIne YMeHHsI
MAaTEMAaTUYCCKUX MOJICIICH, OIIIHOKU
Bianerb: HaBLIKAMH CaMOCTOSTEILHOU YacTuuHoe BlIaJCHUE Hecucremaruueckoe VYcnemnoe u
pa6OTI>I B ccpepe MMPOBCACHUA HAYYHBIX HaBbIKAMU MIPUMCHCHHUEC HABBIKOB CHUCTEMATUYCCKOC
. B cucrematnueckom Ilpakmuueckue
HCCJICJOBAaHUN. MMPUMCHCHNEC HaBBIKOB
NIPUMEHEHUH HABBIKOB 3aHAMUSA

JIOITYCKArOTCSl IPOOEIIBI

00KNa0, 3K3aMeH

IIK-1
3HATH: OCHOBHBIC NOHATUSA(PparMeHTapHbIC 3HAHNUS Henosnnsie 3HaHms CdopmupoBaHHbIE, HO CdhopmupoBaHHBIC
MaTEeMaTUYECKOT'0 MOJACINPOBAHNS, coZieprKallie OT/IeJIbHbIE CUCTEMaTHUYECKHUE
TIpo0eITbl 3HAHUS 3HaHUs
YMeTh: pa3pabaThIBaTh|UacTuunble yMeHus Henonnsle ymenus
MAaTCMATUYCCKUE MOJCINU, IIPOTpaMMHOC
obecrnieueHne CpeacTB 148 CUCTEM ‘YMeHus TOoJIHEIE,
ABTOMATHU3allMU U YIIPABJICHUS, TOTTyCKaroTCst HEOOBIITHE CdopmupoBaHHbIe
OIINOKH YMEHUS

Biagerb: HaBBIKAMM CAMOCTOSITEIBHOM
paboTHI B chepe IIPOBEICHUS
MaTEMaTHYECKOTO MOJICITUPOBAHHSL.

YacTuuHOE BlaJIeHUE
HAaBBIKAMHA

Hecucrematnueckoe
HpI/IMeHeHI/IC HAaBBIKOB

B cucrematnueckom
MPUMEHEHUU HaBBIKOB
JIOITyCKAIOTCS TIPOOEITBI

VYcnenHoe u
CHCTEMATHYECKOE

MMPUMCHCHUEC HABBIKOB

Ilpaxmuueckue
3aHAMUA

00KIa0, IK3AMEH




8. OcobeHHOCTH peaqn3anuu JUCHUUILUIUHBI 1J151 MHBAJIU/I0B U JIUIL €

OIrpaHUH4Y€HHBIMH BO3MOKHOCTHAMMU 310POBbA

JUist  oCcylIecTBIEHUST MPOUEAYp TEKYIIEro KOHTPOJS YCIEBAEMOCTH H
MPOMEKYTOUHOM aTTecTaluu oOydJarouuxcsi co3faHbl (OHJbI  OLIEHOYHBIX
CPEICTB, aNanTUPOBAHHBIC I WHBAIMAOB M JHMI C OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMU ~ 3/IOPOBbSI U TO3BOJISIIOIIME OIEHUTh JIOCTUKEHUE HUMU
3aIUTAHMPOBAHHBIX B OCHOBHOW 0O0pa3oBaTENbHOW MpPOrpaMMe pe3yJbTaTOB
oOy4eHHsI W YpOBEHb C(HOPMHUPOBAHHOCTH BCEX KOMIICTCHIIUN, 3asBJICHHBIX B
oOpazoBarenbHOM Tporpamme. dopma MpoOBEACHHUS TEKYIIEH aTTecTaluu IS
CTYJICHTOB-UHBAJUIOB  yCTaHaBIWMBACTCA C  YYETOM  WHIWBHIYATbHBIX
ncuxopusnyeckux ocoOeHHOocTel (YCTHO, MUChbMEHHO Ha Oymare, MUChbMEHHO Ha
KOMIIbIOTEpPE, B (QopMe TecTupoBaHuid U T.1.). [lpum TectupoBaHUU IS
CTa0OBUIANINX CTYACHTOB HCIONB3YIOTCS (DOHIBI OIEHOYHBIX CPEACTB C
yKpynHeHHbIM 1mipudToM. Ha »sK3ameH npuriamaercss COMPOBOXKIAIOIINA,
KOTOPBIH  OoOecredynBaeT TEXHHUYCCKOE CONMPOBOXACHHE cTyaeHTy. llpum
HEOOXOJMMOCTU CTYACHTY-UHBAIUY TPENOCTABISACTCA JOMOJHUTEILHOE BpEMs
JUIL  TIOATOTOBKM OTBeTa Ha »J3Kk3ameHe (wim 3adere). OOygarommuecs ¢
OTPAaHUYCHHBIMA BO3MOXXHOCTSMH  3JI0POBbSI M OOyYaroNIUEeCs HWHBAJIHJIBI
00ecCIeynBalOTCs TIEYaTHBIMUA W DJIEKTPOHHBIMU 00pa30BaTEIbHBIMH pPECypcamu
(mporpamMMebl, yuyeOHbIE TOCOOUS JIsl CAaMOCTOSITEILHON padOThl U T.A.) B (hopMax,
aIaNTHPOBAHHBIX K OTPAHMYCHUSIM MX 3I0POBBS M BOCTIPUATHSI HHPOPMAIIAHN:

1) JUTSl UHBAJTUOB U JIUII C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3I0POBBSI
0 3PEHHIO:

- VIS CJIENbIX: 3aJIaHUs JJIs BBIMOJHEHUS Ha CEMUHApaxX M MPaKTUYECKHUX
3aHATHSAX O(OPMIISIIOTCSL pelibepHO-ToueuHbIM ImpudToM bpaiins wim B BHIE
ANEKTPOHHOTO  JOKYMEHTa, JOCTYIMHOIO C TIOMOUIBIO  KOMIIbIOTEpPA €O
CIEIUATN3UPOBAHHBIM ~ TIPOTPAMMHBIM ~ OOCCIIEYCHUEM JUISl  CJIETBIX, JIHOO
3aYNTHIBAIOTCS ACCHCTCHTOM; ITMCHMCHHBIC 3aJIaHWs BBITIOJHSIOTCS Ha Oymare
penbedHO-TOUeUHbIM  mpudTOM  bpailins wuiaMm  HAa  KOMIBIOTEpPE  CO

CIICHUAJIM3UPOBAHHBIM  IIPOI'PAaMMHBIM oOecreyeHrueM 1 CJICIIBIX 1100



HAJMKTOBBIBAIOTCA ACCHUCTEHTY; OOYYaroIIMMCS [JIsl BBINOJHEHHS 33JaHUS TPU
HEOOXOJUMOCTH TPEAOCTABISIETCS KOMIUIEKT MMCbMEHHBIX MPUHAMJIECKHOCTEN U
Oymara sl mEcCbMa penbeQHO-TOUCHYHBIM IIpupTOM bpaiinsg, KOMObIOTEp €O
CHELMATU3UPOBAHHBIM POTPAMMHBIM 00€CIIEUEHUEM IS CIIETIBIX;

- I CJa00BUASAIIMX: 00ECIIEUMBACTCS WHIAUBUAYAIbHOE PAaBHOMEPHOE
ocBenieHue He MeHee 300 yrokc; 0Oy4aroUIMMCs ISl BBIOJHEHUS 3aJaHUs TIPH
HEOOXOJMMOCTU TPEAOCTABISIETCS  YBEJIMYMBAIOIIEE YCTPOWCTBO; BO3MOXKHO
TaK)K€ HCIOJIb30BaHWE COOCTBEHHBIX YBEIMYMBAIOIIUX YCTPOWMCTB; 3afaHUs AJis
BBITNIOJTHEHUS 33/1aHUH OPOPMIIAIOTCS YBEIHUEHHBIM IIPUPTOM;

2) JUIsL UHBAJIMOB U JIMI C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pPOBbS
o CJIyXxy:

- I TOyXuX W caaldocapnmammx: oOecrieuMBaeTcs — HaJIW4He
3BYKOYCWJIMBAIOLLIEH  ammapaTrypbl — KOJUIEKTUBHOTO  IOJIb30BAaHUA,  IMpHU
HEO0OXOAMMOCTH oOyJarouumcs MPEI0CTaBIISACTCS 3BYKOYCUJIMBAIOIIAS
anmapaTtypa  HMHAWBHUIYaJbHOTO  IOJIb30BaHMS;  NPEAOCTaBISIIOTCS  YCIYTH
CYpAONEpPEBOUHKA;

- JJISl CJIENOTJIYXHX JIOMYCKAeTCsl MPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOLIETO
ycnyrd  THGIOCYpAONEpPEeBOAYMKAa  (MIOMUMO  TPEOOBaHWM,  BBITIOJHICMBIX
COOTBETCTBEHHO JJIS CIIETIBIX U TIyXHUX);

3) JUISL JIULL C TSDKEJIBIMM HapyLICHUSAMU PEUH, TIyXUX, CI1a00CIbIILaIX
JICKIIUU U CEMHUHApPHI, IPOBOJUMbBIC B YCTHOU (hopme, MPOBOISATCS B MUCHMEHHOU
hopwme;

4) JUISL MHBAJIUJIOB U JIMI] C OTPaHUYCHHBIMU BO3MOXKHOCTSMHU 3/I0POBBS,
MMEIOIIMX HAPYIIEHNUs ONOPHO-ABUIaTEJILHOI0 anmnapara:

- I JMI ¢ HapyUIeHUsIMH  OINOPHO-JBHUTaTENIbHOIO  amnmapara,
HapYIICHUSAMU JBUTATEIbHBIX (QYHKIUI BEPXHUX KOHEYHOCTEH WM OTCYTCTBHUEM
BEPXHUX KOHEYHOCTEH: MUCHMEHHBIC 33JaHUs BBIMOJHSAIOTCS Ha KOMITBIOTEpPE CO
CHELMATU3UPOBAHHBIM TPOTPAMMHBIM O0ECIIEUEHUEM WM HaJUKTOBBIBAIOTCS
ACCUCTEHTY; BBINIOJIHEHHUE 33JIaHU (TECTOB, KOHTPOJBHBIX padOT), TPOBOJUMBIE B
NUCbMEHHOM (popMe, MPOBOASTCS B YCTHOWM (opme myTem ompoca, Oecelpl ¢

o0y4JaroIImcs.
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9. YueOHO-MeTOAMYECKOE U HH(OPMAITMOHHOE 00ecTiedeHue

JTUCIHHUILINHBI

1. Hoc O.B. Teopus aBTOMatndeckoro yrmpasieHus. Teopus ynpaBieHUs
OCOOBIMU JMHEHHBIMH M HEJIWHEHHBIMU HETNPEPHIBHBIMU CHUCTEMaMH: ydeOHOe
nocoobue / Hoc O.B.. — HoBocubupck : HoBocuOGupckuii rocynapcTBEHHBIN
TexHuueckud yauBepcuteT, 2019. - 166 c. - ISBN 978-5-7782-3889-3. - Tekcr:
ANIEKTPOHHBIN // DnekTpoHHO-0nbmnoreynast cuctema [PR BOOKS :[caiiT].—URL:
http://www.iprbookshop.ru/98820.html

2. bonu-bpyeBnu A.M. AHanmu3 pe3yJapTaTOB CXEMOTEXHHYECKOTO
MojaenupoBanus B maketax Multisim 10 u MATLAB [OnektponHbI pecypc]:
MeToauueckue ykazanus/ bonu-bpyeBuu A.M.— DJeKTpOH.TEKCTOBBIE JIaHHBIE.-
M.: MOCKOBCKHI TOCYyIapCTBEHHBIM TEXHUYECKHM YyHHBepcuTeT uMeHn H.O.
baymana, 2016.- 28 c.— Pexum npocryma: http://www.iprbookshop.ru/31372.—
OBC «IPRbooksy.

3. Pakutun B.M. PykoBOJACTBO MO METOAAaM BBIYUCIECHUW U MPHUIOKEHUS
MATHCAD [Dnektponnsiii pecypc|/Pakutun B.U.-DneKTpoH. TEKCTOBBIEC TaHHbIE. -
M.: OU3SMATIINT, 2015. - 264c.-Pexxum JOCTyTIa:
http://www.iprbookshop.ru/17417.- D5C «IPRbooksy.

10. MaTepuajibHO-TEXHHYECKOE 00ecTieueHHe TUCIUIIINHBI

Jlexkuu 1o AUCHUIIIMHE YATAIOTCS B y4eOHbIX ayauTopusax kopryca [THTY.
[IpakTuueckne  3aHATHS  TMPOBOASTCS B CHEIUATU3UPOBAHHBIX  YYCOHBIX
nabopatopusax ACYTII kabenpst «ATIIID».

CTyneHThl TIOJIHOCTBIO  OO€CHedYeHbl Y4YEOHBIMH UM METOJAMYECKUMHU
MaTepualiaMH, pa3padOTaHHBIMKU Ha Kadeape s OpraHu3alud WX OOYYCHHS H

KOHTPOJISI €r0 Pe3yJIbTaToB.
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