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1. JucuMniiHbl, BKIIOYEHHbIE B IPOrPaMMy BCTYIHTEIbHBIX HCILITAHUI B MATHCTPATYPY
1.1. Teopus aBTOMATHYECKOTO YIIPABICHHS
1.2. CrucTeMbl aBTOMATH3AIUY U YIIPAEICHHS]
1.3. Texauudeckue cpecTBa ABTOMATH3ALMN

2. Coaepxanne y4eOHBIX JHCIUILTHH
2.1. «Teopust aBTOMATHYECKOT0 YIPABJICHHSD

Tewmbl (Bomrpockr):

EnuanyHoe cTymeHYaToe Bo3NeHCTBHE, CBOMCTBA, 00MacTh mpuMeHeHus B TAY. ['apmonnye-
CKOE (CHHYCOMIAIbHOE) BO3/IEHCTBHUE, €ro CEOMCTBA, 001aCTh IPUMEHEHHS.

IIporopruosanbHOe 3B€HO, €r0 XapaKTePHCTHKH. IIpHMeHeHWe TS CHHTe3a YIIPaBILIOLINX
YCTPOHCTB. MHEpHHOHHOE 3BEHO MEPBOTO NMOPSIKA, €r0 XapaKTEPUCTHKHU, MPUBEINTE IPHMEDBI €ro
UCII0/1530BaHus. MHEPIHOHHOE 3BEHO BTOPOro IOPSANKA, €r0 XapaKTePHCTHKH, JaiiTe IpUMepH! pac-
TIOJIOKEHHUS KOPHEH XapaKTePUCTHIECKOrO ypaBHeHHs. MHTerpupyromiee 3BeHO U €ro XapaKTepHCTH-
ku. Obmacts npumenenus B TAY. JlupdepeHnupyromiee 386H0 U €ro XapaKTePHCTUKH, [IPUMEHECHHUE
B THIIOBBIX 3BEHBSAX PEIyIMPOBaHUs. 3ala3AbIBAIOLIee 3B€HO U €r0 XapaKTEPHCTHKH, alllPOKCHMALIHS.

IoHsTHE IIEPEXOIHOTO ¥ YCTAHOBHBILETOCS PEXKMMA Ha mepexonHoM mponecce CAP. IIpeobpa-
soBanue Jlamaca. [lepesatounsie Qpynkimu aneMenta. IlocienoBarenbHoe, MapaiieqbHOe W BCTPEU-
HO-TIApaJlIENIbHOE COETUHEHHE BYX 3JIEMEHTOB.

HacToTHbIe XapaKTePUCTHKH, YACTOTHBIE XAPAKTEPHCTUKH OCHOBHBIX THIIOBBIX 3BEHLEB.

3aMKHYTBIHA U PA3OMKHYTBIH KOHTYP CHCTEMBI, IIepeiaToOuHast QyHKIHS PA30OMKHYTOr0 KOHTYPA.
Ilepenarouras GpyHKIMs 3aMKHYTON CHCTEMBI MUl IPOU3BOJIBHOTO KaHana. Ilepenarounas dyHKIus
I10 3aJa0IIEMy BO3IEUCTBHIO.

KauectBo cucteM ynpasnenus. IIpsiMbie n KOCBEHHEIE MTOKa3aTeNl KayecTBa. MareMaTuueckas
CYITHOCTh YCTOHYHBOCTH CHCTEM PETYIMPOBAHHUS. ANreOpanvecKue KpUTEpHH ycToiumBocTH. Ya-
CTOTHBIC KPUTEPHH yCTOWYHUBOCTH. KOpHEBEIE IMOKa3aTean KauecTBa.

Jluteparypa A MOATOTOBKH:

1. Teopust aBToOMaTH4eckoro ynpasaenus [Tekcr] : yueGuuk / C. E. ymmun, H. C. 3otos, JI. X.
Vmaes u 1p.; noxn pen. B. Bb. fIkosnesa. - 3- usg., crep. - M. : Beicinas mkomna, 2009. - 567¢. : wr., rpad.,
cxembl, Tabi1. - (J[ng Beicmux yue6. 3aBes. : ABTOMATHKA U YIIPABIEHHE).

2. IlepBo3Banckuii, A. A. Kypc Teopun aromarideckoro ynpasienns [Texct] : yueGHOe mocobue
/ A. A. TlepeosBaHcKuit. - 2-e u31., ctep. - CIIG. u ap. : Jlanp, 2010. - 615 ¢. : ui., TabiL., rpag., cCXeMmsl. -
(YueOnuku 1t By3oB. Crient. tuteparypa).

2.2. «CucreMbl aBTOMATH3AIMH H YIPABJICHUS»

Temb1 (BOTIPOCE):

HonsaTre 00beKTa ynpasieHus, XapaKTepHCTHKH 00beKTa yIPABIeHHs, OIpeIeTeHne XapaKTe-
puctuk. Peamusanus 3akona [TH]l-perymupoBanms ¢ mcrmonb3oBarneM MM MOCTOSHHOM CKOPOCTH,
CTPYKTYpHast CXeMa PeryJiTopa, NepexoaHblid mpouecc B perynarope. Onpenenenne koddunuenta
yeusenus [TH-perynsropa u BpeMeHH H301p0Ma YaCTOTHBIM METOIOM.

Crpykrypras cxema I[I-perynaTopa ¢ Ge3bIHepIuOHHbIM yeumuTeneM. [lepenatounas GyHKIus
[TI-perynsaropa, mOCTpOEHHOTO Ha OCHOBe uieanbHoro [H-perymaaropa ¢ UM, oxBadeHHbIM obpart-
HO# cBsi3bI0. [lepenarounas QyHKOMS peryisarTopa, HOHATHE “GaIACTHOE 3BEHO™, OIEHKA BIIUSHUS
0aIacTHOro 3B€Ha Ha MePEXOJHEI IPOIIECC B PETYIIATOPE.

Onpenenenne xospdunuenta ycunenus [IM-perynstopa u BpeMeHH H30IpOMa METOIOM Xa-
PaKTepucTHK pasroHa. Omnpenenenune kodpdurmenta ycunenus [IM-perynstopa u BpeMeHH H301pO-
Ma METOZIOM SKCTIOHEHIHAIIbHBIX BO3MyIleHui. CTpyKTypHasa cxeMa [TM-perynsaropa ¢ HHEpIMOHHON
00paTHO CBA3BIO M UCTIONHUTENBHBIM MEXaHH3MOM MOCTOSIHHOM CKOPOCTH, IIEPEXOIHBIE XapakTepu-
CTHKH peryisropa. CtpykrypHas cxema [I-peryisropa ¢ HCIOTHUATEIFHBIM MEXaHH3MOM [OCTOSHHOM
CKOPOCTH, IIEPEXOHbIE XapaKTEPHCTUKH PEry.IITOPa.



Jlutepatypa 1 HOArOTOBKH:

1. MMapcynknn, B.H. JlokanpHble cTabuIM3UpyOLIe KOHTYPhl aBTOMATHYECKOIO YIPABJICHUS B
ACY TII npomsiuienHoro npoussojcTsa [Texer]: monorpadus /B.H. ITapcynkun, C.M. Anapees, O.C.
JlorynoBa, T.Y. AxmeTtoB. — Marsutoropck: M31-80 Marauroropek. roc. Texs. yH-ta, 2012. — 406 ¢. —
ISBN 978-5-4253-0418-0

2. llapcynkun, b.H. Anroputmsl # cnocoObl CAMOHACTPOUKH CPEACTB PETYJIUPOBAHUS B COBpE-
MEHHBIX MHKPOIIPOIIECCOPHBIX KoHTpoutepax [ Teker]: yue6. mocobue /b.H. [lapcynkun, C.M. Aunpees,
E.C. PabuukoBa. — Marautoropck: M3n-Bo Marauroropck. roc. TexH. yH-Ta, 2012. — 136 c.

3. IMapcynkun, b.H. Ontumu3zanust ynpapieHus TEXHIOIMYECKUMHU Tpolieccamu [Tekcr]: mpakTu-

ky™m / B.H. Ilapcynkun, C.M. Anapees, E.C. Pabuukona, T.I'.O6yxoBa. — Marautoropck: M3a-so Mar-
HUTOTOPCK. Toc TexH. YH-Ta uM. [.M.Hocoga, 2013. — 177 c.

2.3. «TexHu4yeckme cpeAcTBa aBTOMATH3ALHID)

Knaccugukarms u3MepuTeNbHBIX peodpazoBarteneil. CUIHAIBI AUCTAHIIMOHHOM CBS3U B CH-
cTeMax aBTOMaTH3alWH. Y HU(UIIMPOBAaHHBIE CUTHANBI cBs3H. Hopmupyromue npeobpasosarenu. 13-
MepsieMble BeTHUUHBL. BHIBI n3MepeHuii U MeToabl. OCHOBHEIE MOJIOKEHUS TEOPUU ITOTPEIIHOCTEH.
Cpenctra u3mepernns (CH), ux Buabl. Knace Tognocti. O6pabotka pe3ynbraTtoB uzMepenus. I1peos-
pa3oBareNu HEINEeKTPUUECKUX BEIUYMH. MeTOANYeCKUe OCHOBBI CTaHAAPTU3AMY, IIPHHIUILL U Me-
TOJIBL.

[IpuHITUITET M3MEPEHUST HERNEKTPUUECKHX BEIWYMH U Iepe/laud JaHHBIX B cucTeMe. OCHOBHBIE
THIIBI U XapaKTEPUCTHKH H3MEpPUTENBbHBIX Npeobpasopareneii. CereBas apxurekrypa. CTpykTypa TH-
[IMYHBIX MHKPOIPOIIECCOPHBIX cHcTeM. [IporpamMmupyemble JOTHYecKHe KOHTPOJUIEpPE], Ha3HAYEHHE,
HCITOJIB30BaHKE B CHCTeMax yripaBieHHs. OyHKIIMOHATBHAS OpraHU3alys | aJITOPUTM PabOoThl MHKPO-
mporeccopa. Croco6bl mepeaadu ¢iaoB nudpoBoit nHbpopmaruu. MaTepdeiics! cBa3u.

['axpBaHUYeCKasT M3OJSIHS 1I€Nedl UCTOYHUKOB U NPHUEMHUKOB 3JIEKTPUYECKUX CUTHAI0B. [Ipo-
JI0JTbHAS TTOMEXa B JIMHUSAX CBSI3H. [[pHUMHBI BOZHUKHOBEHUS M cI0coObI 60prObI ¢ Hell. [lonepeunas
1oMexa B JIMHHAX CBS3U. [[pUInHEl BOBHUKHOBEHHUS U CIIOCOOBI GOPHOLI ¢ HEll.

Perynmupyromue kiananpl, KOHCTPYKIIUH, XapaKTEPUCTUKH, IIEpecTaHOBOYHOE ycuiare. OCHOBHBIE
rapameTpsl APOCCETHHBIX PETYIHUPYIOMIAX OPIraHOB U UX XapaKTEPUCTHKH, OIIPEeNIieMble IPUMEHEHH-
eM. BiiusiHUe rUIpaBId9ecKuX COMPOTHBICHUH B TPYOOIPOBOIAX Ha BHI PabOUYMX PACXOIHBIX Xapak-
TEPUCTHUK PETYIUPYIONINX OPTaHOB.

JIvHAMPYeCKHe XapaKTePHCTHKU JJIEKTPUUECKUX HCHOJTHUTEIbHBIX MEXaHHW3MOB IOCTOSHHOU
CKOPOCTH M HX BIMSHHE Ha IapaMeTphl peryiaTopoB. MeMOpaHHO-IPYKUHHBIE HCIIOJHUTEIBHBIE Me-
XaHU3MBI, UX XOJIOBBIE XapaKTePUCTUKHU, XapaKTePUCTHKA TOYHOCTH, COBMECTHas paboTa ¢ MO3UIIHOHE-
poM. YTpaBieHUE UCHOTHUTEIBHBIM MEXaHU3MOM. COYJICHEHUE UCIIOIHUTEIBHBIX MEXAHU3MOB C pe-
rymapyrommumu opraamu B ACP, kaccudukauys coeuHeHui, PUMepEL.

JlutepaTypa AJis IO OTOBKH:

1. DpaeroB, B.E. Metponorus, crangapruzanus u cepruduxarms [Tekcr]: yue6. mocobue / B.E.
Opactos. - M.: ®opym Nuppa-M, 2008. — 208 c.

2. IMMummapes, B.}O. Texunueckue nu3mepenns u npudops! [ Texer]: yaebuuk / B.FO. [nmmapes —
M.: U11 Axanmemus, 2010. — 384 c.

3. Apmucros, A.. Metposiorus, cranmaptusanus, ceptudukanms [Tekcr]: yued. mocodme / A..
Apwucros, B.M. Ipuxonsko, N.JI. Ceprees, I.C. ®atroxun. - M.: Uadpa-M, 2012 — 288c.

4. Xapaszos B.I'. llaTerpupoBaHHbIE CUCTEMBI YIPaBICHHUS TEXHOJIOTHYECKAMH mporieccamu [ TekcT]
/ B.I'. Xapazos — CII6.: [Ipodeccus, 2009 — 592 c.

5. Tlandmaos B.A. Dnekrpuueckue usmepenus [Teker]| yueOnuk / B.A. Ilardumos -8-¢ uzn. M.:
Axanemusg, 2013. - 288 c.

6. IImmmapes B.IO. Texuuueckue nuzmepenus u npubops [ Texer]: yaebnuk / B.1O. Hlummapes. —
M.: UL1 Axamemus, 2010. — 384 c.

7. Ilapxk k. Ilepenada maHHBIX B CHCTEMaxX KOHTPOJIA U YIPABICHHS: IPAKTUIECKOE PYKOBOJICTBO
[mep. ¢ anrn. B.B. CaenseBa] [Texer] / [Ixk. [apk, C. Makkeit, 3. Paiit. — M.: OO0 I'pymma UJIT, 2007
—480 c.
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3. Ilpumep 2Kx3aMeHAIIHOHHOTO OHIeTAa (TECTOBOrO 3a1aAHMSI)

10.

11.

12.
13.

14.

13.

MHUHHICTEPCTBO HayKH U BBICLIETO 00pa3oBaHHs POCCUHCKOH demeparun
DenepanbHOe rOCyIapCTBEHHOE GIOUKETHOE 06pa30BaTeIbHOE YUPEKICHIE
BBICIIET0 00pa3oBaHUS
«MarsuTOropcKmii rocy napcTBeHHEIN TexHUUeckuit yauBepeutet uMm. 1. 1. Hocosa»

VYTBEPXJIAIO
PykoBomutens OOIT
/Mapcynkun b.H./
«03» centsabpst 2018 .

3K3AMEHAIIMOHHBIN BUJIET Nel.

Y10 SBISETCS THIIOBBIM BO3IEHCTBHEM IPU HCCIICIOBAHUM CHCTEM YIIPABJIeHHs (KOJMde-
cTBO OaymioB — 1)

Yr0 nozxpasymeBaeT mporpaMMHOE YIPaBIeHHE (KOJTHIECTBO OamIoB — 1)

Yro TaKoe yCTAHOBMBIIMHCS PEKMM CHCTEMbI aBTOMATHIECKOTO PETYIMPOBaHMS? (KOIHde-
cTBO 6asuioB — 1)

Kakoii anemenT B cucteMe perynmpoBaHust GOpMUpPYeET YIpaBIsSIOmHi cHrHaN? (KOIHde-
cTBO O6ayioB — 1)

Y10 Takoe MMITYJIbCHAA XapaKTepUCTHKA? (KOIHYECTBO Gaios — 1)

(aKOBO Ha3HAYEHWE HHTErPANBbHON cocTaistomeit B [TU][-peryaarope? (KOIHYecTBO Gal-
n0B — 1)

YcToii4nBa 1 cucTeMa eCii M3 JF0GOT0 HAYaIbHOTO COCTOSHUS BO3BPAIIAETCS B OKPECT-
HOCTB (PUKCHPOBAHHOTO pasMepa PABHOBECHOTO COCTOSHUA? (KOIUYECTBO GaIoB — 1)

Kaxoe monsTue onpeneaTcs Kak 3aBHCUMOCTb, PEACTABIAIOMAS COOTHOIICHHE OIHOTO U3
[IapaMeTpPOB YCTAaHOBUBIINXCS TAPMOHUYECKUX KOJeOaHUH Ha BBIXOJE U BXOJE JUHAMUYE-
CKOI'0 3BCHA WJIM CHCTEMBI KaK (DYHKIIHIO JacTOTHI? (KOIMYIECTBO GaIoB — 1)

Yro sBisIeTCS peaknueii KonedaTenbHOro 3BeHa Ha rapMOHUYECKOE BXOJHOE BO3IeHCTBHE?
(xomuuectBo OautoB — 1)

Ecmi MaTemaTrueckast MOIENIb HEKOTOPOM CHCTEMBI IIPEACTABIEHA CHCTEMOM JTHHEHHBIX
nudhepeHImANLHEIX ypaBHEHHH C IIOCTOSHHBIME KOO QHUIMERTaMH, TO K KAKOMY THITY OT-
HOCHTCS JaHHas MOJENb? (KoIu4ecTBO OayioB — 1)

Kakoe BrIpaxkeHHE 3aMEHSET Omeparop «p» IIpU MEPEXOE OT OIUCAHUS CHCTEMBI B BHIIE
na(bepeHInaNbHEIX yPAaBHEHHH K OLIMCAHHUIO B BUJIE ONIEPATOPHOH (hopMBI? (KOIHYECTBO
6autoB — 1)

Kak Beruncisercs MEAMas equHANA | ? (KOTHYECTBO Gaiios — 1)

Kak Bbraucisgercs omubka peryIHpoBaHUs «€» B 3aMKHYTOM KOHTYpe (KOJIHMYECTBO GAIIIOB
-1

Kax onpenensercs nepenatoysas QyHKIMS CHCTEMBI JUTs BBIXOJHOTO CUTHANA y(t) ¥ BXOI-
HOro X(t)? (xomuyecTBO OayLToB — 1)

Yemy 6yz[eT PaBHO YCTaHOBHUBINEECS 3HAYCHUE Ha BBIXOJE 3BE€HA C EPENATOUHON DyHKIIHEH
W(p)= 4/(p +4p+2) 1py eIMHUYHOM CHTHAJIE Ha BXOJe (KOIHYECTBO GaylioB — 1)

-



16.

L7,

18.
18

20.

2l

2,

23.

24.

29,

26.

21

28.

28,

30.

31.

32.

Kaxas Oyner pe3y/IbTHPYIOLIas Iepenaroynas QyHKIS IpU I0CIEA0BATEILHOM COeUHE-
HUM IBYX 3BEHBEB C Tepenatounbve Gyrxnumsvu Wi(p)=2/p u Wa(p)=3/(p+1) ? (kommye-
cTBO OamioB — 1)

Brramciute koaddunueHT nepenatu k anepuoaudeckoro 38eHa IepBoro nopsaKa, OnruCh-
BaroIIerocst ypasHenueM 33+ 5y =10u (xonudectso Oanyios — 1)

TlepexomHast YHKIHS CHCTeMBI HMeeT BUA A(f) =1 —e ™' . YKakuTe ee BeCOBYIO (yHKIHIO.

Vxkaxute mudpepeHIuais-Hoe ypaBHeHIEe, COOTBETCTBYOIISE IIepeIaTouHOM (yHKIMK BUIA

2 -
W(p)= B%—ﬂ (konuuecTeo OasIoB — 1)

VKaxuTe XapaKTepUCTUUECKOe YPaBHEHHE, COOTBETCTBYOIIee MU HepeHInaIbHOMY YpaB-
HEHHMIO BUaa J = + Su . (komuyecTBO 6ayioB — 1)

ITepenaTounast GyHKIS pa30OMKHYTOH cucTeMbl W, = 5. B oTpHnaTenbHy0 00paTHyio
CBsI3b BKJIIOYEHO 3BEHO C mepenarouHoil pynknueit W = 3/p. YKaxkuTe nepeJaroqHyro
(GYHKIIUIO 3aMKHYTOH CHCTEMBI. (KOIMYecTBO 6asoB — 1)

O6pas3 Jlamtaca ¢yaxuun f(t) pasen 4, u f(0)=0. Yxaxure o6pa3 Jlammaca nns nepsoit mpo-
u3BoHOU (pyHKIUH f(t). (KonuvecTBo OawnoB — 1)

Ha BX0J1€ CHCTEMEI ¢ aCTaTH3MOM II€PBOTO MOPSIIKA U TOOPOTHOCTHIO 10 ckopocTd K =2
JIeMCTBYET JIMHEHHO-HapacTatomee Bo3eiicTeue g(t) = 8t. OnpenenuTs BEIUYHHY YCTaHO-
BHBIIEHCS OIMHOKH €. (KOJIMYECTBO OAILTOB — 2)

Ha BXOz€ CHCTEMEI ¢ aCTaTH3MOM BTOPOTO MOPSIIKA M JOOPOTHOCTHIO 110 yckopeHuto K = 4
JeACTBYET THHEeWHO-HapacTaromee Bo3aelcTaue g(t) = 6t. OnpenenuTs BETHYUHY YCTaHO-
BUBILEHCS OIIHOKY €. (KOTMYeCcTBO 6aioB — 2)

[lepenarounast GpyHKIHs pa3oMKHYTO# cucteMsl W,=2/p. HaiinuTe nepenatounyo QyHk-
LIWIO IO OINMOKE ISt 3aMKHYTOU CHCTEMBI C OTPHILIATEIbHOM 00paTHON CBA3BIO (KOJIMYECTBO
6amioB — 1)

Y¢TOHYMBA JTH CHCTEMA €CIIU XapaKTEPUCTUYECKOE YPAaBHEHUE CUCTEMBI p°+4p + 1? (xonu-
4yecTBO 0asuioB — 1)

VeTOWYHBA JIH CHCTEMA €CJIA XapaKTePUCTHYECKOE YPABHEHHUE CUCTEMBI p2 + 17 (xonuye-
cTBO OaymuioB — 1)

Ha Bxoe NpOIOpPIHOHAIBHO-HHTEIPATBFHOTO PEryJIsITOpa ¢ epenaTtoynol GpyHknuei
(KpTus+1) / (Tyus) meiicTByeT IOCTOAHHBIHA CUTHAN g = 2. BBIXO peryssTopa B Ha4aIbHbIA
MOMEHT BpeMeHHU paBeH Hyo. K= 2. Ty, = 2. OnpenenuTs 3HaY€HHE BBIX0Ia Perysropa
gepes3 IBe CEeKYHIBI. (KOJIMYECTBO OA/LIOB — 2)

Kaxkoit Bu OyeT UMeTh BBIXOJ] 3B€HA C 33JaHHOM NepenaToyHol QyHKnuen
W(p)=k/(Tp+1) Ha eqMHUYHOE CTYIIEHYATOE BXOJHOE BO3AeHcTBHE? (KOIMYECTBO DALIOB —

1)

B yeM 3akirogaercst yciaoBHe GU3NUECKOH peaTin3yeMOCTH, €CIIH MOJEIb CUCTEMBI 3a/1aHa B
¢bopme mudpepeHITHANTEHOTO YPaBHEHHS

YOO +a, Y@ +. . +ay@)+ayy(t) = b u™ (t)+b, u"" (t)+...+bu(t) +bu(r) ? (xo-
JTHYECTBO 0asuIoB — 1)

Y10 BKIFOYAET B COCTAB KOHTYpPaA aBTOMAaTHYECKOTO PETYIUPOBAHUS? (KOINYECTBO OA/LIOB —
1)

Yro takoe KoadduipmenT nepeaauu o0bekTa ynpasaeHuA? (KOIUIecTBO Oa/LIoB — 1)



33.

34.

3.

36.

37.

38.

38.

40.
41.

42.

43.

44,

45.

46.

47.

48.

49.

B xakoM ciryJae IepexoIHbIiA MPoIece B CACTEME CUUTAETCS 3aKOHUEHHBIM ? (KOIHYECTBO
GamioB — 1)

Yro He0OX0IUMO 3HATH 00 0OBEKTE YIIpaBIeHUs, YTOOBI BEIOpATh TUI peryasropa? (Koaude-
cTBO GasuioB — 1)

B 4yeM 3aKr04aeTcs CyTh METO/Ia OTITUMYMa [0 MOJIYJIIO epefaTouyHoi GyHKIHUU? (Kouye-
cTBO 6aIoB — 1)

Ha kako# 3JIeMEeHT ITOCTYTIaeT CUTHAJ, CHOPMUPOBAHHBIN PETyIsTOPOM B TUIIOBOM KOHTYpE
ABTOMAaTHYECKOTO YIIpaBJIeHUs? (KOTHIECTBO OayioB — 1)

Y10 Takoe MOCTOSHHAS BPEMEHHU 00BEeKTa yIpaBlIeHUs (BpeMsl pa3roHa)? (KOJIMYeCTBO OaIIoB
~1)

Kaxoit oTIHuuTesHbINA PH3HAK HMEIOT 00BEKTHI ¢ CAaMOBBIpaBHIBAaHIEM ? (KOJTHYECTBO Oa-
J0B — 1)

Bepro nu cinemyrouiee yrBepxaeHue: "' YcraHoBuBIIAMeS peskuMoM CAP Ha3pIBatOT Takoi
PEXHM, TP KOTOPOM BBIXOHAS BEJIMYNHA 00BEKTa HE U3MEHSEeTCs BO BpeMeHu"? (Koyude-
cTBO OamioB — 1)

Y10 Takoe 3aKOH peryaupoBaHus? (KOIAIECTBO OaJIoB — 1)
Omnpenenute QYHKIIHOHATHHYIO 3aBHCHMOCTD K03 ¢unuenta nepenaun Kop=f(x) o0bekTa

yIpaBICHUSA, CTaTAYECKasi XapaKTePHUCTHKA KOTOPOTO OIMMCHIBAECTCS PEIPECCHOHHBIM ypPaB-
HenueM y = 0,6x’ +5x+2 (konmuecTBo 6amwios — 1)

ITo 3agaHHOMY BXOIHOMY BO31eicTBUIO X OBLT H3BECTEH OTKIMK OOBEKTA YIPABICHUS Y BO
BpeMeHH (KpuBas pasrona). Kak ompenenuts koaunneHT nepenadn 0ObeKTa ypaBIeHUs ?
(komuuecTBo OamioB — 1)

Kak omnpenenuth MaKCUMaIbHOE 3HaueHUe Kod(ullenTa repegadn 00beKTa yIIpaBIeHUs B
JIAaTIa30He [0 CTAaTUIECKOM XapaKTepUCTUKH 00BeKTa YIpaBieHus? (KOJIH4ecTBO 6aioB — 1)

Kax onpenenuts pe3ynpTupyromuii kosgduiuent nepegaun K cucremsl ¢ mocienoBarelis-
HBEIM BKJIFOUEHHEM JBYX 3JIEMEHTORB? (KOJIMIECTBO OaymioB — 1)

Kak onpenenuts KO3 GHUIUEHTHI dyp U d; PE3YJIbTUPYIOIIEH CTaTUYECKON XapaKTePUCTUKI
BHJA Y = a,X+a, I IBYX IIOCIE0BaTeNIbHO BKIFOUEHHBIX 3JIEMEHTOB (KOIMIECTBO OAIIOB

~2)

Kax onpemenuTs rpapiaecKumM Croco0oM Mo KPUBOH pa3roHa IOCTOSIHHYIO BPEMEHH 00BEK-
ta? (KonMm4ecTBo 6asuioB — 1)

m OTIpeeIUTEe HACTPOHKY Ia-
pamtensHoro [THU-perymstopa (xkosdpunuent K — xosddunmeHT nepenadu mponopnuo-
HalbHOrO ¥ Ky - HHTErpHPYOLIEero 3BeHa), HACTPOSHHOTO Ha TeXHUYECKHH ONTUMYyM (OI-
THEMYM I10 MOIYJIIO ITepeaaTouHoi GyHKIHHU) (KOIH4ecTBO O6aioB — 2)

Jliig 00beKTa ¢ mepeaaTouHo QyHKIuei W( p) =

Ompenenuts ko3 drnuent nmepegaun perysropa Kp u Bpems nzoapoma Ty, ecinm peryiis-
TOp 3aJaH Kak TapajuieIbHOe COEIMHEHUE NMPOIOPIHOHAIBHOIO U HHTETPUPYIOIIErO 3BE€HA

W(p)=0,5+ 01 (xonuuecTBO 6aIOB — 2)
p

Kak ompemeuTh BpeMs 3ara3iblBaHus ISl aCTaTHYECKOr0 0OBEKTa YIIPABIICHUS 110 KPUBOH
pasrona? (Koam4ecTBo 0ayuioB — 1)
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s oObexra ¢ mepenaToyHoit ¢yHkuued W(p)= OTMPENCIIUTE HACTPOUKU

PP +5p+6
craagaptHoro [1-perymsitopa (koadduruent nepenaun perynstopa Kp u Bpems uzonpoma
Tus), HaCTPOGHHOTO Ha TEXHHYECKHN ONTUMYM (OOTHMYM IO MOAYJIO II€pPeIaTOYHOH
(byHKIIH) (KOTM4ecTBO 0aioB — 2

Kax onpenenuts K03Gh(GUIHEHTE d1 U ¢y YPABHEHUS CTATHYECKON XapaKTepUCTUKU 00beKTa
yIIpaBJICHHS B BUIE Y=aX+d( IO SKCIIEPUMEHTAIbHOMY Ipaduky? (koaudyecTBo 0amios — 1)

Onpenenure xo3ddunuentsr mapauiensbHoro [IM-perymsropa (koadduuueHTt nepenadu
IPOTTOPIMOHATBHOTO 3BeHa K 1 koo dunueHt unterpupyromero 3seHa Ky), ecnu peryis-

20p+2

TOp 3a/1aH B BUJIE Nepeatounoi pyuxkuun W, (p) = (xomruecTBO 6AIOB — 2)

Onpenenure K03G(QHUIUEHT TIepefaddl 3BEHa, 33JaHHOTO IepelaTouHoOM (yHKIMeH

9
W(p)=
()= T apras

(xommdecTBO 6aytoB — 1)

Jlins mpencTaBiIeHHON MepenaToYHol (YHKIMH BBIOEPUTE BEPHOE PA3HOCTHOE BBIPAKEHHE,
CBSI3BIBAIOIIEE €€ BXOJ M BRIXO. (KOJTHUYECTBO OayioB — 1)

Kk Y
TP+1

Kax ompe/euTh BeJIMIAHY IIepeperyIupoBaHus © 10 rpaguKy NepexoqHOro mporecca?
(komrruecTBO OayIoOB — 1)

OO6BeKT yIpaBIeHHs MPeacTaBisier Y poBeHb BoAbI B 6ake». K kakoMy THILy MOKHO OTHE-
CTH 3TOT OOBEKT yrpaBiieHus? (KO1auecTBO 6amios — 1)

Kak ompeneuTh MOCTOSHHYIO BpEMEHH acTaTHYeCKOro 00beKTa 10 KpUBOH pazrona? (Ko-
JTraecTBO GamioB — 1)

Jliist 00BEKTa YIIpaBIICHHUS, OMUCHIBAEMOTO AU((epeHnInanbHbIM ypaBHeHueM 3y +4y = 8x
onpenenute kKoddduirenT nepenaun 06seKTa (KOIUIecTBO 6amuIoB — 1)

Jliist 06beKTa yIpaBJIeHuUs, OMUCHIBAEMOro AU depeHInanbHbIM YpaBHEHHEM 3 + 4y = 8x
OIIPENENIUTE MMOCTOSHHYIO BpeMeH: 00heKTa (KOJIrmIecTBO 6ayuioB — 1)

ITo KaKoMy BBIPaKEHUIO MOXHO OIIPEAEIUTH CKOPOCTH pasroHa 0 KPUBOI pa3roHa s
ACTaTHYECKOTO 0OBbEKTA IIPH M3BECTHOM YTIIe 0L HAKJIOHA KacaTelbHON U H3MEHEHUHU BXOJI-
HOro BosaeicTBus AX? (KOJU9ecTBO 6amioB — 1)

PaccunTaiite 3HaYeHHUE COMPOTHBIICHHSI MEHOTO TEPMOMETPA COIIPOTUBIIEHHS IPaLyHPOBKH
50M npu Temmeparype 20°C. (a = 4,26 10° 1/°C) (xonmuecTBO 6amioB — 1)
Omnpenenure 3aadenne JJ1C, HHAYIUPYEMO B 37I€KTPOMarHUTHOM PacXoJ0Mepe C IHaMET-

POM IIPOXOIHOro oTBepCTHs d, Mpy pacxoae BoAb! Q, HHIYKIUS MarHUTHOTo nos B. d =
100MmMm, Q =200 v/, B =0,01 Ti. (komuuecTBo 6amios — 1)

OrnpeenuTe IWIOTHOCTh HEM3BECTHOM JKHIKOCTH IIPH H3MEPEHUH IIbE30METPHIECKUM METO-
noM. B kagecTBe 06pasioBoit ®uAK0CTH Ucmob3oBatack oga (0,9998 r/em’). JlaBieHne
HEU3BECTHOM KUIKOCTH cocTaBuiio 2klla, naBierne oOpasmnoBoii xuakoctu 2170 Ila. (xo-

H4ecTBO OaioB — 1)
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C moMoImIbio Kakoro JaT9hKa MOXKHO U3MEPHUTh TEMIIEPATYPY ABUKYIIErocs o0bekTa? (Ko-
JHYecTBO OauioB — 1)

Jl1st onipenienieHyst KOHIEHTPAIMK KaKUX ra30B MOKHO HUCIIOJIB30BaTh TEPMOMArHUTHBIHN ra-
30aHanu3aTop? (KoamuecTBo OaymuioB — 1)

Paccunraere 3HaYEHHE CONPOTUBIIECHNUE IIIYHTA IS PACIIAPEHHS PEIEIIOB MarHATODIEK-
TPAYECKOT'0 MUJIIMAMIIEPMETPA ¢ TOKOM ITOJHOTO OTKIOHeHUs [p=10 MA, BHyTpeHHUM CO-
npotusieHreM Ro=10 Om no 3Hauenns =100 MA. (komuuecTBo 6aiuioB — 1)

C moMoIIpro BOIBTMETPA CPETHEBLIIPSIMICHHOTO 3HAYECHHUS M3MEPSIETCS HAIPSKEHHE T10-
ClIeIOBaTEe/IbHBIX UMITYIbCOB (t=1Mc; T=10Mc), mokaszanus BoiasT™MeTpa 12 B. Onpenenuts
OTHOCHTEJILHYIO IIOIPEIIHOCTD IPUOOpa s onpeaeeHus 3G (HEeKTUBHOrO 3HAYECHHUS H3Me-
PSIEMOr0 HAIPSKEHUS. (KOJIUYECTBO 0AJIOB — 2)

JUIMHHBIA CTEp KeHb KPYIIoro cedeHus (d=15 MM), BBIIOIHEHHBIN U3 cTamy Y 8 (Hampsoke-
HHE [IPY MAKCUMaJIBHO BO3MOXXHOM ycuinu 350 MlIla; momyie ynpyroctu 210 I'Tla). Ompe-
JeJIUTh MaKCUMaJIBHO BO3MOXKHOE n3MepsieMoe ycuiue pactspkerus. (IIpu 3amace mo
HanpsbkeHuto 10%). (konuyectBo 6aioB — 2)

Kaxo# THIT H3MEPUTEIBHOIO MEXaHU3Ma MOKHO HCIOJIB30BATh [T H3MEPEHHUS TOIBKO IO~
CTOSIHHOT'O TOKa? (KOJIU4eCTBO 6ayutoB — 1)

Kakas cxema BKITIOUCHUS] MAJUTHAMITEPMETPa IIOCTOSTHHOTO TOKA ¢ BBITPAMHUTEISIME 00ecIIe-
YPBaeT (TEOPETUUYECKHU ) BIBOE OOJIBINYIO YYBCTBUTEIBLHOCTE?

Kakoe 3HaueHHe UMEET JOIyCTUMAS OTHOCUTEIbHAS TOTPELIHOCTE H3MEPEHHS ToKa 7,5 A
aMIIEPMETPOM KJlacca TOYHOCTH 1,5 ¢ BepXHUM mepenenoM u3meperus 10 A? (KoaudecTBO
HamioB — 1)

IIpn n3MepennHn naJeHus HAPsHKEHUS BOJIBTMETp mokasbiBaeT 36 B. Cpenree kBamparuye-
CKO€ OTKIOHeHHe noKasanui 0,5 B. [TorpemHocTs OT MOAKIIIOYEHNS BOJBTMETPA B CETh

—1 B. Kakue 3Ha4eHHS UMEIOT OBEPHUTEIIbHbIE TPAHUIIBI I HCTHHHOIO 3HAUEHHUS [Ia/(CHU
HaIPsDKEHUS ¢ BEPOATHOCTBIO P=0,95 (tp=2)? (komuuecTBO OamuioB — 1)

C xaxo# LeHOH JeNeHHs CIelyeT BHIONPATh BOJIBTMETP, €CIIH HEOOXOMMO KOHTPOJIMPOBATh
HaIpsOKEHU ¢ TOYHOCTHIO 10 0,1 B? (komuyectBo 6amios — 1)

Yemy paBeH Ki1acc TOYHOCTH aMIIEpPMETpa, €CIIH IIPH IIOBEPKE aMIIepMeTpa ¢ MPeaeioM H3-
Mepenus 5 A B Toukax 1, 2, 3,4, 5 A moiy4uny ciexyromme mokasanus o0pasimoBoro mpu-
6opa cootBercTBeHHO 0,95; 2,07; 3,05; 4,08; 4,952 (xonmuuecTBo Gamios — 1)

Kax Ha3pIBaroTCs H3MEPEHUS HAIIPS/KSHUSI ¥ CHIIBI TOKA BOJITMETPOM B aMIIEPMETPOM?
(xommaecTBo 6amToB — 1)

M¢TOYHMKOM KaKoro BH/a MOTPEIIHOCTH SIBISETCS HETOUHOCTh MPayHPOBKH H3MEPHUTEIh-
HOTO 3JeMeHTa? (KOJIu4ecTBO 0amioB — 1)

(ax Ha3BIBAETCS IOBEPKA CPEJICTBA M3MEPEHHS, IPH KOTOPOM OIPEIEIISIIOT METPOIOIHYE-
CKH€ XapaKTEPUCTUKY CPEICTBA H3MEPEHUH, IPUCYINUe eMy KaK eInHOMY meoMy? (KO-
4yecTBO 0amioB — 1)

Kak o6o3nauaercs B cucreme SI konmdaecTBoO BemecTBa? (KOJIHYECTBO OALIOB — 1)

Kak Ha3pIBaeTCs METOM CTAaHIAPTU3AIINH, 3aKITIOYAIOIIHICS B IPOCTOM COKPAIIEHHH KOJIHU-
YeCTBa, TUIIOB WM APYTUX PAa3HOBHIHOCTEH M3IETHH 10 KOJHYECTBA TEXHUYECKH M SKOHO-
MHYECKH HEOOXOAUMOTO JUIS yIOBIIETBOPEHUS MOTpebuTee? (KoJImyecTBo Gamios — 1)

Kak xrmaccu@uuupyroT HCIIOTHUTEIBHbIE YCTPOMHCTRA 10 BUIY ITOTPEOIIsieMOii sHeprum?
(xonumuecTBO OayIOB — 1)



81. Kakoit 0CHOBHOIf pexum paGoThI IpOTrpaMMHpPYEMOr0 JIOTH4IeCKoro kKoHTposuiepa (I1JIK)?
(konmmyecTrO Gasios — 1)

82. Yro Takoe SCADA cucTema? (KOIMYECTBO GATIOB — 1)

83. Kakue THIIBI IepBHYHBIX H3MEPHTEIBHBIX npeodpasoBareneil OTHOCSTCS K peobpaszoBare-
JISIV TEHEPATOPHOTO THIMA? (KOJUYECTBO GaiioB — 1)

84. Kak HaspIBaeTCs BeMUYMHA, OOpATHAS JUTMHE TIKAIBI H XapaKTepU3YIOIasi 9yBCTBUTEIb-
HOCcTh ALITI? (KommyecTBo Gayuios — 1)

85. Yemy paBHa abCOMIOTHAs pa3pemamas ciocobHOCTb 4X — pazpsaHoro LIAII co mikanoi
15 B? (xomuuectBo Gaswios — 1)

86. Kaxo#i IpUHITAI HCIIONB3YeTCS TS YIIpaBIICHHs CPEIHEH CKOPOCTHIO UCIIOIHHUTEIBHOTO
MEXaHH3Ma C aCHHXPOHHBIM JBHTaTEIEM? (KOIUYECTBO Gamios — 1)

87. Kakue TeXHHYECKHE CPECTBA HCIOTB3YIOTCS TS U3MEPEHUs yIJla II0OBOPOTa (KOJIHIECTBO
6aruioB — 1)

88. Kaxue BUIIBI pETyIMPYIOMIMX OPraHoOB HCIIOIB3YIOTCS B CHCTEMAX YIIPABIEHUS PACXOIOM
JKUIKOCTEH U rasa B TpyOonposoaax? (KOIHuecTBo 6amioB — 1)

89. Uro Takoe KOHCTPYKTHBHAS XapaKTepUCTHKA PETyJIMpYFOIIEro oprasa? (KoJu4ecTBo 0amuioB
-1

90. Yto Takoe SKBHBAJICHTHAS CKOPOCTb HCIIOJIHUTEIBHOIO MEXaHu3Ma? (KOJII/I‘ICCTBO 0aIoB —

1y

HUroro 6amnos: 100

ITPOTPAMMA
BCTYIUTEIBHOTO UCTIBITAHHS (MEXIUCIUIIHHAPHOTO DK3aMeHA)
JUTS TIOCTYIIAIONIMX B MATUCTPATYPY 110 HAIIPABIEHUIO
270404 — YupapjeHne B TeXHHUeCKHX CHCTEMAX (MATHCTPATYpa)
(ABTOMATH3aIKs TEXHOIOTHYECKUX TIPOIIECCOB M MPOU3BOICTB)

CocraBurenu: 3aB. Kadenpoit ACY Aunnpeen C.M.
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