denepabHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTENIbHOE YUPEKICHHE
BBICIIETO 00Pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIN TEXHHYECKHI YHUBEPCUTET

Ka(bez[pa OJICKTPOIIpHUBOAAa U aBTOMATH3allUH ITPOMBIINIJIICHHBIX YCTAHOBOK

IHacnopt
pacueTHO-TpaduuecKoro 3agaHus (padoToI)

IO JUCLMITIIIMHE ((CHGHI/IaJ'IBHBIe pasaciibl TCOPUHU aBTOMATHYCCKOI'O YIIPAaBJICHUA, 2 CECMCCTP

1. MeTtoauka oueHKH

B pamkax pacuetHo-rpaduyeckoro 3amaanusi (paboThl) MO TUCIUIUIMHE CTYACHTHI BBIMOIHSIOT
CTPYKTYpHBI M TapaMEeTPUUYECKUIl CHHTE3 CHUCTEM YIpPaBICHHS HECTAllHOHAPHBIM OOBEKTOM
VIIPaBJICHUS] METOIMKaMHU OOJIBIIHX KOI(D(MUIIMEHTOB U CUTHAIBHO-aJalITUBHOW 00pPaTHOW MOJIEIH.

BapuanTs! 3aanuii Ha pacueTHO-TpadUIECKyI0 paboTy BBIIAIOTCS MPEIoAaBaTeeM, BEAYIIM
JTUCHUIUIMHY, WHIUBUIYaIbHO KaXKJIOMY CTYACHTY. BapuaHT 3amaHusi COCTOMT M3 apaOCKoN mugpbl
(ot 1 mo 60), 3a7ar0MUX CTPYKTYPHYIO CXEMY U TTapaMeTPhl HCXOHOTO 00BEKTa YIIpaBJICHUSI.

[Tpu BBIMIONIHEHUH pacYeTHO-rpaduyueckoro 3aganus (paboThl) CTYACHTHI JOJIKHBI MPOBECTH
CPaBHMUTEJIbHBIA  aHANU3 CHCTEM  YOPABJICHHUS  HECTAMOHAPHBIM  OOBEKTOM  yIpaBJICHMS,
CHHTE3MPOBAaHHBIC Pa3HBIMH METOIMKAMH, a TaKkkKe C(HOPMYIMPOBATH BBIBOJBI 10 IMPOJCIAHHBIM
WCCIICTOBAHHSIM.

O0s3arenbHble CTPYKTYpHbIe yactu PI'3:

WCXOJIHbIE JTaHHBIE,
CTPYKTYPHBIM CUHTE3 CUCTEM YIIPABIICHUS,

rapaMeTpPUYEeCKUN CHHTE3 CUCTEM YIIPaBJICHHUS,

pe3yNbTaThl IU(GPOBOTO MOACTUPOBAHUS,

pe3yabTaThl CPABHUTEIILHOTO aHAIN3a PACCMOTPEHHBIX METOJIHK,
BBIBOJIBI 110 TIPOJIeTaHHoM padote B pamkax PT'P (PI'3).

Kpurepun ouenku

PabGora cumTaercsi He BBINOJHEHHOM, €CIIM BBINOJHEHH HE Bce 4acTu PI'P, orcyrcTByer
CPaBHUTENBHBIN aHAJIN3 PACCMOTPEHHBIX METOAUK CUHTE3A.

OLIEHKA COCTaBJISET 10 5 0aIoB.

4. Pabora cuuTaeTcsl BBIOJIHEHHON Ha MOPOroBOM YypoBHe, eciau 4dactu PI'P BeImomHeHbI
(dhopmasibHO: aHAMM3 OOBEKTA BBIMOJHEH 0€3 MPUBEIEHUS €r0 MaTeMaTHYECKOTO OIMUCAHUS B
KaHOHMYECKOW (opMe 3alucH, CHHTE3 CHCTEM YIIPaBIEHHUS BBIMOJHEH 0€3 COMPOBOXKICHHS
MOSICHEHUSIMU M JIOTIOJIHUTEIBHBIX MpeoOpa3oBanuii, U(GPOBOEC MOACIUPOBAHUE BBITIOJIHEHO
(dhopMmanbHO, orieHka coctaBisgeT ot 10 go 15 6amos.

5. Pabora cumTaercsl BBIMOJHEHHON HAa 0a30BOM ypOBHE, €CIIM IPEACTABICHO MPeoOpa3oBaHMe
o0beKTa ympaBjieHHS B KAaHOHUYECKOW (OpMe 3amuch CO BCEMH COOTBETCTBYIOIIUMH
MOSICHEHUSIMHU, BBINIOJIHEH CHHTE3 CHUCTEM YIPAaBJICHUS BBINOJIHEH C COMPOBOXKICHUEM
JIOTIOTHUTENBHBIMU  TIPEOOpPa3OBaHUSMUA B TOJHOM OOBeMe, HH(PPOBOE MOACIUPOBAHUE
BBHITIOTHEHO (hOpMaIbHO, OIIEHKA COCTaBIIsIeT OT 16 10 24 6amios.

6. PabGoTta cumTaercs BBINOJTHEHHOH HA MPOABHHYTOM YpOBHE, eciu paboTa BBIMOJIHEHA B
moyHo oOwveme, Bce uwactu PI'P  compoBokiIeHbl ~ 00s3aT€NbHBIMU TOSCHEHUSMU U
JIOTIOTHUTEIBHBIMU  TIPe0Opa3oBaHUSIMHU, a TaKXkKe IMPEICTaBICH CPaBHUTEIBHBIN aHaIu3
METOJMK CHHTE3a CHCTEM YIPaBICHUS HECTAIIMOHAPHBIM OOBEKTOM YIPABJICHHS, OIEHKA
coctaBsieT ot 25 10 30 6anos.

wm™

7. IlIkaJja oumeHKH

B o0meit onenke no auctuminHe 6aywisl 3a PI'3(P) yuuThIBaroTCst B COOTBETCTBMHU C MpaBUIIAMU
0aIbHO-PEUTUHTOBOM CHCTEMBI, TPUBEACHHBIMH B paboyeil mporpaMMe JUCIUILTNHBI.



HOBOCHUBUPCKHUM I'OCYJAPCTBEHHBIA TEXHUYECKH YHUBEPCUTET

Ka(])ezlpa JIEKTPONIPUBOAA N aBTOMATU3AlIMH MPOMBIIIVICHHBIX YCTAHOBOK

PACYETHO -
IF'PADODUYECKAIA
PABOTA

0 AUCHUIIINHE "CrienuanbHbple pa3aesibl TEOPUH aBTOMATHYECKOTO YIIPABICHHUS
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HoBOCHUBUPCKHUI TOCYAAPCTBEHHBI TEXHUYECKHI YHUBEPCUTET

Kadenpa riekrponpuBoga 1 aBTOMATH3AIUM TPOMBIILJIEHHBIX YCTAHOBOK

YrBepxaar:
3aB. kadenpoit DAITY

“ ” 201

HOACHUTEJIBHAA 3AIINCKA

PacdetHo-Tpaduyueckoe 3a1aHue MO JTUCIUTUTHHE

“ CnenuanbHbIE pa3/ieiibl TEOPUH ABTOMATUYECKOTO YIPABICHUS

Tema: CuHTE3 CUCTEM YIIpaBIEHUS HECTAMOHAPHBIMUA OOBEKTOM YIIPaBICHUS

CryneHr: ['pynna

Hanpasnenue: 13.04.02 DnexTposHEpreTuka U 31EKTPOTEXHUKA

PykoBoauTenb pacueTHO-Tpauueckoro 3agaHus

PacuetHo-rpadudeckoe 3aaHue cAaHO Ha TPOBEPKY

v 201 r.

PacueTHO-rpaduueckoe 3ajaHue 3aIIUIICHO

v 201 .

Onenka:




HOBOCHUBUPCKHUM I'OCYJAPCTBEHHBIA TEXHUYECKH YHUBEPCUTET

Kadenpa riekrponpuBoga 1 aBTOMATH3AIUM TPOMBIIJIEHHBIX YCTAHOBOK

N AW

9.

3AJAHUE HA PACYETHO-TPA®PNUYECKOE 3AJIAHUE

Crynent I'pynna

Tema: CunTe3 cucTeM yNpaBJieHUS] HECTAIMOHAPHBIMH 00bEKTOM
ylpasBJieHUs

Hcxonnbie JaHHbIE 1JI1 TPOEKTHPOBAHUS:
Bapuant 3ananus
[TapameTpsl 2I€MEHTOB CTPYKTYPHOU CXEMBbI
CTpyKTypHasi cXxeMa UCXOJHOT0 00OBEKTa yIPABICHUS

CopepxxaHue NOSICHUTEIbHOM 3alIMCKU:

CocraBuTth MaTemaruueckyro Mozaenb OV M mpuBecTH €€ K CTaHJapTHOW Uil MeToja
MBK u CAOM ¢dopwme 3anucu.

ChopMupoBaTh ypaBHEHHUE IKEJIAEMOTO JBI)KCHHUS, C YYETOM TOpsjKa OObeKTa
YIIPaBJICHUS.

CuHre3upoBath 3aKoH ynpasieHus ajiss MBK

CuHTE3MpOBaTh 3aKOH YIPABJICHUS KaKk 00paTHYIO MOJIEJNb YIIPaBIIieMOro mpolecca
CuHTe3upoBaTh Ha0JII01aTeNb BO3MYIIIEHUN (CUTHAIBHBIX U [TAPAMETPUUECKHX ).
CuntesupoBats AuddepeHunpyrommii GpuibTp.

[TocTpouTh CTPYKTYPHYIO CXEMY 3aMKHYTOW CUCTEMBbI aBTOMATUYECKOTO YIIPABIICHUSI.
HccnenoBaTh METOIOM IU(PPOBOIO MOJECTUPOBAHHUS OOBEKT YNPABICHUS M CUCTEMY
aBTOMATUYECKOT0 YIpaBJIEHUS B 3aJaHHOM JMala30HE M3MEHEHMs] mapaMmerpa U
BO3MYIIAIOLIETO BO3IECUCTBUS

BBINTOTHUTE CPaBHUTEIBHBIN aHAIW3 CUCTEM YIPABJIECHUS, CUHTe3UupoBaHHble 10 MBK n

CAOM.

10. BeIBOIBI.

Ilepeyennb rpaguyeckoro marepualia:
CrpykTypHble cXeMbl cUHTe3UpyeMbIX CAY.
I'paduku nepexoHBIX MPOLECCOB KOOPMHAT COCTOSHUS.

PykoBoauTesb pacueTHO-rpapu4ecKOro 3agaHus

/ /

3ajjaHne K UCTIOJTHEHUIO PUHSAJI
2 29 201 r




BapuaHTBI CTPYKTYPHBIX CXE€M U MTapaMeTPOB 00OHEKTA yIIPABICHUS

Ne BapuanTa cryaeHTa
O CIHCKY

BapuanT cTtpykTypHOI
CXEMBI

Bapuant napametpos
00BbeKTa yrpaBiIeHUs
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Tadanna napaMeTpoB 00bEKTOB yIIPaBJICHUS

No BapuanTa K, K, K; T, T, Ts
napaMeTpoB 0.€. 0.€. 0.€. C C C
1 2,2 1,5 2,0 1 3 5
2 1,5 1,0 1,2 0,8 3 1,7
3 2,5 1,4 0,7 1,3 2 1
4 3,0 0,8 1,1 0,7 1 1,6
5 2,5 0,7 1,5 1,5 2 0,8
CTpyKTypHbI€e cXeMbl 00bEKTOB YIIPABJICHUS
Nel
f
u k, 1 i (-) k, )
—» k; (> Tl —(H—> o

T (=)




u k Xy i (-) X
— k; ) A () s TZ
T (_) sz +1 T3p +1
No3
f
u k Yoy (- X
A (_) Tlp +1 (_) p
ky, |<—e
Ne4
S
u k, MY (- k, )
—(H)—> —(H—> >
GA_>(_) Tlp + 1 (_) sz +1
k3 <0
No5
S
u k, X1 i (- ks X,
—> k; (P — (D>
T (_) p T3p +1




k;
S
u (_) X — X
N k, 1 é(—)> k, 2
T(_) Tp+1 T,p+1
Ne7
kj
S
u (=) ﬁ x Y(=) k, X
— TJ b — > Tpil T
Neo§
S
u (__)> kl X (_) k2 X,
A(-) | Tip~+l (=) T,p+1
ky |e—e
Ne9
ks
S
u (;)> ky X (-) k, X,
$O (- [ P!




Nel0

Nell

Nel2




TpeOoBanus, npeabsiBisieMbie K 0QOPMIICHUIO PACYETHO-TPA(PUIECKOr0o
3aganusa (FOCT 2.105-95)

Pabora odopmisieTcs Ha ofHOM cTopoHe Oenoit Oymaru gpopmata A4.

2. Texct numercs b0 OT pykH, TUOO ¢ TPUMEHEHHEM JTHO00TO
TEXHUYECKOTO Cpe/icTBA. Pa3Hblil cTUIIL OPOPMIICHUS HE AOMYCKAETCS.
Pa3menienue TekcTa Ha cTpaHulie: JieBoe noJie — 2.5, nmpaBoe — 1.5, BepxHee
— 2.0, Hmxuee — 1.5 cm.

3. CtpaHuIipl TEKCTa HyMeEPYIOTCs apadckumu mudpamu. Homep ctpanuibi
MIPOCTABIIACTCS B MPABOM HIDKHEM YTy 0€3 TOYKM B KOHIIE. TUTYJIbHBIN
JUCT U 33JjaHUE Ha KypCOBYIO pabOTy BKIIIOYAKOTCS B OOUIYIO HYMEpaluIo,
HO HOMEpPA CTPAHUI] HA HUX HE CTaBSITCS.

4. B TekcTe He pa3pemniaeTcsi COKpalieHue cioB U ¢ppas, Kpome
oOmmenpuHsIThIX ( CTp., T.1., CAY, TAY u 1.11.). IIpu HEOOXOAUMOCTH
COKpAILIEHUS KaKOT0-TM00 HAMMEHOBAaHHUA B TEKCTE MPEIBAPUTEIHHO
JIOJKHO OBITh IPUBEICHO MOsicHeHue. Hanmpumep: koppekTupyroiiee
ycrpoiicTBo (KVY). B nanpHeiemM MoXeT ObITh HCTIOB30BAHO YKAa3aHHOE
COKpAILICHHUE.

5. HaumeHnoBanus pas3zaenos, MoapasiesioB U MyHKTOB MOSCHUTEIbHON
3alIMCKU JOJKHBI B TOYHOCTH COOTBETCTBOBATH 33JJaHUIO HA KYPCOBOE
MPOEKTUPOBAHHUE.

6. Pa3nmenst paboTHI ClielyeT HAaUMHATH C HOBOTO JIMCTA.

Pacuétel B MOSACHUTENBHOMN 3aMKUCKE JOJKHBI IPEBAPATHCS MOSICHEHUSIMU

U CCBUIKaMH Ha JINTEpaTypy.

8. Bce pacuéTsl MODKHBI POU3BOIUTHCS 110 hopmyrnam. [loscHeHus
3HAQYEHUN CUMBOJIOB U YHCIOBBIX KOIDDUIIMEHTOB CIEyEeT MPUBOAUTH
HETMOCPEACTBEHHO 1O/ (POPMYJION B TOMU Ke MOCIEA0BATEILHOCTH, B
KOTOpPOM OHM JIaHbl B popmyie. [IepByro cTpOKy NOSICHEHUSI HAUMHAIOT CO
CJIOBA «T1Ie» 0€3 ABOCTOUMSI.

9. bykBeHHbIe (CUMBOJIbHBIE) 0003HAYEHUS TTAPAMETPOB MJIM TIEPEMEHHBIX HE
JTOJKHBI IOBTOPSATHCS.

10.®opmybl cHaYal1a 3aMUCHIBAIOTCS B CHMBOJILHOM (OYKBEHHOM) BUJIE,
MIOTOM BMECTO Ka)JO0T0 CUMBOJIA ITPOCTABIISIETCS €r0 YUCIEHHOE 3HAUCHUE
Y 3aTE€M pe3yabTaT pacuéTa.

11.Cnoxuble (hOpMyJIbI CIEAYET YIPOLIATh B CHMBOJIBHBIX 0003HAYEHUAX U
TOJILKO TTOTOM TIOJICTABJISITh YUCIECHHBIEC 3HAUCHUS U 3aUChIBATH
pe3ynbTar.

12.YpaBHenus u GopMysbl CIeAyeT BBIACISITh U3 TEKCTA B OTACIBHYIO CTPOKY.

13.@opMyIbl HyMEpPYIOTCS apaOCKUMK LIU(PPaMH B KPYTIBbIX CKOOKax B
KpailHEeM MPaBOM IOJIOKEHUH Ha CTPOKE.

14.PacueTsl, mpou3BeIEHHBIC HA KOMIBIOTEPE B KAKUX-JTMOO MPUKIIATHBIX
porpamMmax, JOJKHBI BKITIOYATHCS B MOSICHUTEIBHYIO 3alUCKY B BUJIC
pacrnevyaTok B MOJHOM 00BEME.

15.Vnmoctpanuu (CXembl, Tpaguku, JuarpaMMbl, GOTOCHUMKH) CIIEYET
pacrnosiaraTh B pab0Te HEMOCPEJCTBEHHO MOCIE TEKCTa, B KOTOPOM OHH
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YIOMHUHAJIMCh BIIEPBBIE, WIIM HA clienyrouen ctpanuue. Ha Bce
WJUTIOCTPALMK JOJIKHBI OBITh 1aHbl CCHUIKH B TEKCTE.
16.Unmroctpannn 0003Ha4aroTCs CI0BOM «PUCYHOK», 3aT€M CJEe1yeT HOMED
PUCYHKa, TUPE U NOJpUCyHOUHas noanuck. Hymepyrorcs niuoctpanuu
apabckumu 1udpamu.
17.YucneHHple JaHHBIE TOBTOPSIOIINXCS PACUETOB CIEAYET CBOJIUTD B
Tabnuiy. Tabauuel cieyeT pacnosaratb HEMOCPEICTBEHHO M1OCIIE TEKCTA,
B KOTOPOM OHM YIIOMMHAIOTCS BIIEPBBIEC WM HA CIIEAYyIOLIEer cTpanule. Ha
BCE TaOIUIIBI JOJKHBI OBITh CCHUIKH B TEKCTE KYPCOBOM paOOTHI.
18.Tabnuip! cieqyer HymepoBaTh apadbckumu nudpamu. Homep
IPOCTABIIAECTCS B IPABOM BEPXHEM YIIIy HaJ TaOJIULEN MTOCIIE CI0Ba
«Tabnuuay. 3aTeM yKa3bIBaeTCsl HANMEHOBAaHUE TaOHIIbI.
19.Vnnroctpanuu 1 TaOIHIIBI, pACHONIOKEHHBIE HA OTJCIBHBIX CTPAHUIIAX,
BKJIFOYAIOTCSL B OOLIYI0 HyMEPALIUIO CTPAHHULL.
20.Cnucok «JIuteparypa» 10JKEH coAepk aTh IepeueHb HCTOYHUKOB,
MCIIOJIb30BaHHBIX MPU BHINOJIHEHUH U HAIMCAHUU PaOOThI. MICTOUHUKH
CJIEyeT pacroyaraTh B MOPSAKE MOSBIECHUS CCbUIOK B TEKCTE PAOOTHI.
21.CcpuIKy Ha UCTOYHUK CIIEAYET YKa3bIBaTh MOPSIKOBEIM HOMEPOM U3
cnucka «Jlurepatypay, BblI€JICHHBIM KBaJIpaTHBIMU cKoOKaMu. [Ipumepsl
CCBUIOK - [2]; [5, cTp. 12].
22. B crincke «JlutepaTtypa» A KaKI0T0 HCTOYHUKA TPUBOAATCS: DaMumus
H. O. aBTopa, HaUMEHOBaHUE, U3AATEIBCTBO, TOJ U3/1aHUS U KOJIUYECTBO
crpanull. [Ipumeps! opopmiieHus cnucka:
1) Becekepckuii B.A. Teopus cuctem aBTomMaTrueckoro yrpasieHus /B.A.
becekepckuii, E.I1. ITonos. — CII6: MU3a-Bo [Ipodeccus, 2004. — 752c¢.
2) AnocoB B.H. IIporpamma Matlab 6.5/ Simulink 5: y4e6. mocooue /B.H.
Anoco, B.B. HaymoB. — HoBocubupck: M3a-so HI'TY, 2007. — 104c.
3) Teopus aBTOMATHYECKOTO YIpaBICHUS: METON. YKa3aHus K J1a0.
padoram Nel-5 mns crynentoB |-V kypcoB anekTpoMexaHUYECKOTO
¢dakynbTeTa Bcex ¢popm o0yuenus: /HoBocuO. roc. TexH. yH-T; [cocT.: B.H.
Anocos, B.B. HaymoB]. — HoBocubupck: U3n-so HI'TY, 2004. — 61c.

Crpykrypa PI'3 u pexkoMeHJannM 10 NMPeACTABJICHUIO €é K 3aluTe

B cocTaB nosicHUTEIbHOM 3alIMCKU 10JKHBI BXOJIUTh:
e 00JI0XKa,

® TUTYJIBHBIN JIUCT,

e 3amanue Ha PI'3,

® TEKCT MOSCHUTEIHLHOM 3aIIHCKH,

e JIMTEparypa,

® [pUWIOKEHUs (IPU HATTMYUH).

Ha npoepky u 3amuty PI'3 npeacrapisieTcst B TOJTHOCTbIO TOTOBOM U
neperieTéHHOM Buie. [lepennér MOKHO 3aMEHUTH MOJIYIIPO3PAYHOM MAIKON —
CKOpOCILIMBATEIIEM.



