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Pabouas nmporpamMmMa cocraBieHa Ha OCHOBaHUM TPeOOBAHUI:

— ®enepanbHOTO rOCYJapCTBEHHOTO 00Pa30BaTeIbHOTO CTaHAApTa CPEIHE-
ro npodeccuonanbHoro oopazosanus Ne 1550, yrBepkiIeHHOTO pUKa3zoM MUHU-
cTepcTBa 00pa3oBaHus U Hayku Poccutickoit deaeparuu ot 09 nexabps 2016 r.;

- yqe6Hor0 IJ1aHa BOpOHe}KCKOI‘O KOJICKa pO60TOT€XHI/IKI/I U KOMIIBIOTCP-

HBIX TexHoJoTHi o cnenuanbHOoCcTH 15.02.10 — "Mexarponuka u MOOUIIBHAS PO-

ooroTexHuka", yreepxaeHHoro Ilegarormueckum coerom ot 16.12.2019 r. mpo-
TOKOI Nel

Nunexc — 15.02.10 MP

CocraBurelnb: Ipeno1aBaTeiib 10.C. Cnenokypos
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COJEPKAHHE

OBIIASI XAPAKTEPUCTHKA TPMMEPHOI PABOYEM
IMPOTPAMMbI YYEBHOM JUCLUILIMHBI

CTPYKTYPA n COJEPKAHUE YYEBHOI
JTUCLUATNITAHBI

YCJIOBHUS PEAJN3ALNNHA YYEBHOM JUCHUILINHEI
KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHMSI
YYEBHOM JUCHUILINHEI



1. OBLIAA XAPAKTEPUCTHKA ITPHMEPH OH PABOYEH ITPOTPAMMBI
YYEBHOH THCHHUIIVIMHBI OCHOBBI ABTOMATHYECKOI'O YIIPABJIEHUSA

1.1. MecTo JUCHUIJIMHBI B CTPYKTYPe OCHOBHOI NpodecCHOHAIbHOM
o0pa3oBaTeIbHOI MPOrpaMMBbl: TUCIHUILIMHA BXOAUT B 00IIENPOpECCHOHATLHBIN YIeOHBII
IUKJI y9eOHOTO TUIaHa CIeNUAbHOCTH.

1.2. lleab ¥ nJIaHUpPYyeMble Pe3yJbTaThl 0CBOEHHUS THCUUIIIMHbI:

Kon VYmMmenusa 3Hanug
1K, OK
OK - 01, COCTaBIISATh CTPYKTYpHBIE TEOPETUYECKHE OCHOBBI U IPUHLIUIIBI
[IK - 1.4, | cxemMbl, cXeMbl aBTOMAaTH3allMH, | IOCTPOCHUS CUCTEM aBTOMATUYECKOTO
[IK - 3.1, | cxeMbl COEIMHEHMH M MOJKIOYE- | YIPABICHHS U MEXATPOHHBIX CHCTEM;
[IK - 3.3 | Huii; uHTEep(EHCH KOMITBIOTEPHBIX CUCTEM

0OPMIIATH TOKYMEHTAIHIO
MIPOEKTOB aBTOMATU3AIMH TEXHO-
JIOTUYECKHX MTPOIIECCOB M KOMIIO-
HEHTOB MEXATPOHHBIX CUCTEM;

MIPOBOJIUTH MOHTaXKHBIE pado-
THI,

MIPOU3BOIUTH HANIAJKY CUCTEM
aBTOMAaTH3aI[M1 U KOMIIOHEHTOB
MEXaTPOHHBIX CHCTEM;

PEMOHTHPOBATH CUCTEMBI aB-
TOMaTH3aL1H;

010U pPAaTh MO CIIPAaBOYHOM
JIUTEepaType HEOOXOAUMBIE Cpei-
CTBa U3MEPECHUI U aBTOMATU3AIHN
¢ 000CHOBaHHEM BBIOODA;

IO 3a/IaHHBIM TTapamMeTpaM
BBITIOJHATH PacyeThl dJIEKTpHUUe-
CKHX, SJICKTPOHHBIX ¥ THEBMATH-
YEeCKUX CXeM H3MepeHUil, KOH-
TPOJIsi, PETYIIUPOBAHMS, TUTAHUS,
CHTHAIU3ALMH U OTAEIBLHBIX KOM-
MTOHCHTOB MEXAaTPOHHBIX CHUCTEM;

OCYIIIECTBISATH MPEIMOHTAXK-
HYIO TMPOBEPKY CPEICTB U3MEpe-
HHIl 1 aBTOMAaTH3alllH, B TOM YHCIIE
WH(OPMAITMOHHO —M3MEPUTEITHHBIX
CUCTEM MEXaTPOHUKU;

MIPOU3BOIUTH HAJIAJIKY aIlla-
PaTHO-TIPOTPAMMHOTO 0OeCTIeUeHHS
CHUCTEM aBTOMATHYECKOTO yIIpaB-
JICHVS] © MEXaTPOHHBIX CUCTEM

MEXaTPOHMKH;

TUIIOBBIE CXEMbI aBTOMAaTU3ALIUN OC-
HOBHBIX TEXHOJIOTUYECKUX IIPOLIECCOB OT-
paciu;

CTPYKTYPHO-aJITOPUTMHUYECKYIO OpraHH3a-
LIUIO0 CUCTEM YIPABJIEHUS, UX OCHOBHBIE
(GYHKLIMOHATIBHBIE MOYJIU, AJITOPUTMBI
yIpaBjeHUs] CUCTEM aBTOMATHU3allUU U Me-
XaTPOHMKH;

BO3MO>KHOCTH HMCII0JIb30BAHUS YIIPaB-
JSAIOLMUX BBIYUCIUTEIBHBIX KOMIUIEKCOB Ha
6a3e Mukpo-OBM i ynpaBieHus: TEXHO-
JIOTHYECKUM 000py10BaHHEM;

YCTPOMCTBO, CXEMHBIE U KOHCTPYK-
TUBHBIE OCOOEHHOCTH JIEMEHTOB U Y3JI0B
TUIIOBBIX CPEICTB U3MEPEHUI, aBTOMATHU-
3allU¥ U METPOJIOTUUECKOT0 00eCIeueHHs
MEXaTPOHHBIX YCTPOMCTB U CUCTEM;

HPUHIUIBI 1eHCTBUS, 00JIaCTH HC-
M0JIb30BAHHUS, YCTPOUCTBO TUITOBBIX
CPEJICTB U3MEPEHUI U aBTOMATHU3ALINH,
AIIEMEHTOB CUCTEM MEXaTPOHUKH;

COJIEp/KaHUE U CTPYKTYPY IIPOEKTa aB-
TOMaTHU3aIMH U €r0 COCTABJISAIONINX Ya-
CTEH;

MIPUHLIMIIBI pa3pabOTKU U IOCTPOEHUS,
CTPYKTYPY, PEKUMBI PaOOTHI MEXaTPOHHBIX
CUCTEM U CHUCTEM aBTOMATHU3aLUU TEXHO-
JIOTUYECKUX IIPOLECCOB




2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIHHUIIIINHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BBl Y4e0HOIl padoThbl

. O0bem
Bup yueOHoii padoThl
4acoB

O0beM yueOHOI 1 CHUITUHBI 84

CamocTrosiTesbHasi padora 12

CymMapHasi ydyeOHasi HATpy3Ka BO B3aMMO/IeiiCTBHH € 60
npenoaaBarTejiemM

B TOM YHCIIE:

TEOPETHYECKOE 00yUeHre 24

nabopaTopHbIE PAOOTHI 36

IIpomexyTouHas aTTeCTALMUSA 12




2.2. TemaTn4yecKuii IJIaH U coJep:KaHue YUeOHOH TMCUMILINHBI

Haumenoeanue Cooeporcanue yuednozo mamepuana u hpopmvl Op2anu3ayuu 0essmeaIbHOCHU 00YUarouuxcs Oovem Ocsausae-
pazoenoe u mem yacoe Mble InemeHmyl
KomnemeHyuil
1 2 3
Beenenue Cooepoicanue yuednozo mamepuana 2
1. Posib, 3ajaun 1 coJiepyKaHue AUCLUIUIMHBI, CBSI3b €€ C IPYTHMMHU CIIELUAIbHBIMU JAUCLHUILIN- OK-1
HamM. 3Ha4eHHE aBTOMATUYECKOI0 YIIPABJIEHHS B Pa3BUTHM aBTOMATH3aL[M1 TEXHOJIOTHYECKUX ITPO-
LIECCOB M MPOM3BOACTB. KpaTkuii 0630p HCTOPUH Pa3BUTHS TEOPHH ABTOMATHUECKOTO YIIPaBICHUS
OT 3JIEMEHTOB aBTOMATUKH, YIIPABICHUS U PEryJIMPOBAaHUS 10 METOOB aHAJIN3a U CUHTE3a CUCTEM
ynpasiieHus. Bkiaa pyccKux ydeHbIX B pa3BUTHE TEOPUM aBTOMATHUUYECKOTO PEryJIHMpOBaHUS.
2. IlepcnieKTHBBI pa3BUTHUS ABTOMATHU3ALUU TEXHOJIOTHYECKHUX IIPOLIECCOB U MPOU3BOJCTB, CO- OK-1
BEPILIEHCTBOBAHUS CUCTEM PETYJIMPOBAHUSI U YIIPABICHUS TEXHOJOTHYECKUMHU MPOLIECCAMU C TOUKHU
3pEHMsI SKOHOMHUECKOT'0 U COLMAIbHOI'O PAa3BUTHUS CTPAHBbI.
Pa3zjnen 1. CtaTuka M JMHAMMKA 3JIEMEHTOB CHCTEM AaBTOMATHYECKOI0 yIIPaBJIeHUs! 28
Tema 1.1 OcHoB- Cooeporcanue yuebnozo mamepuana
Hple nonsTusi 0 CAY 1. OCHOBHBIE ONpPEENEHHS: TTAPAMETPhI TEXHOIOTHIECKOTO MPOIIECCA, BUIBI yIPABICHHUS . Pe- IIK 1.4, TIK 3.3
T'YJIMpOBaHUE, CTA0MIIN3alMsl; BXOJAHAS U BBIXOJHAs BEJIMYMHA, PETYIUpPYyEMbIEe TapaMeTphl, yIIpaB-
JIEHUE 110 33JaHHI0, PETYIHPYIOIINE BO3AEHCTBYSI, BOSMYIIAIOIINE BO3ACHCTBYS, UX BUABIL.
2. Ilonstue 06wvexT ynpasienus (OY), aBTOMaTHUECKUN PErysIsaTop UPeryIupyroIuii opraH. IIK 1.4, IIK 3.3,
[IpuHIMIIBI AEVCTBUS CUCTEM aBTOMATUYECKOTO YIIPABJIEHHUS U UX OCHOBHBIE YCTPOKCTBA. IIK 3.1
3. IlonsTue o cucreme apTomaTuyeckoro ympasieHus (CAY): cTpykTypHas cxema npocreiieit 1 IIK 1.4, IIK 3.3,
U peaJbHOM CUCTEMbI, HA3HAYEHHE U BBINOIHIEMbIE (PYHKIIMH 3JIEMEHTOB CUCTEMBI. 3aMKHYThIE U
Pa30MKHYTHIE, OHHOKOHTYPHBIE U MHOTOKOHTYPHBIE CHCTEMBI.
4. Knaccugpukauust CAY. HenpepbIBHbIE U TUCKPETHBIE, SKCTPEMAJIbHbIE M CAMOHACTPaUBaIO- IIK 1.4, [IK 3.3,
LIMECs], ONTUMAJIbHBIE CUCTEMBI, CHCTEMBI CBSI3aHHOT'O M HECBSI3aHHOT'O PETYJINPOBAHHUS.
5. Bunael cuctem ynpalieHUs: TPOMBIIIIIEHHBIM 00opyioBanueM. Pa3ienenue cucrem no QyHk- IIK 1.4, [IK 3.3,
[IMOHAILHOMY Ha3HadeHu10. TpeboBanusl, npeapsasisembie kK CAY.
Temamuka nabopamopHvix pabom
1. CocraBieHne CTpYKTYpHOM MOJICJIUIIO CUCTEME YPaBHEHUH 00bEKTa YIpaBICHHUS. IIK 1.4,
2. Pa3zpaboTka MoJienn 00beKTa YIpaBJICHHS B CHCTEME MMPOCTPAHCTBA COCTOSIHHH. 2 1IK 1.4,




Camocmoamenvnas paboma odyuarouuxcs
AHaJn3 U cocTaBlieHHE CTPYKTYpHBIX cxeM ACP paznuuHoro Ha3HaueHUS

1IK 1.4,

Tema 1.2 Tumo-
BbI€ YJIeMEeHTapHbIe
3BeHbs, CBOMCTBA U
XapaKkTepUCTHKH 3Be-
HbEB U CHCTEM

Cooeporcanue yuednozo mamepuana

1. Inddhepenunanbubie ypaBHEHUS 2JIEMEHTOB cucTeM yrpasieHus. [Ipeodpazosanue Jlamiaca
U €ro NpUMEeHeHue Ui pemeHus auddepeHnmanbHeiX ypaBHeHui. [lonHoe ypaBHeHHE TMHAMUKA
cucrembl yrpasneHus. [lepegarounas pyHkuus cuctemsl. JIlMHaMu4Yeckre XapaKTepUCTUKH CUCTEM
aBTOMATH3UPOBAHHOTO YIpaBlieHHs. BpeMeHHbIe TMHAMIUECKHE XapaKTePUCTUKHU: TIEPEXOAHAS U
HUMITYyJIbCHAs. YacToTHBIC XAPAKTCPUCTHUKU. aMIIJIMTYJHBIC, (1)330BBIC u aMHJ’II/ITyI[HO-(baL?»OBbIe.

IIK 1.4, [IK 3.3

2. IIpyHIMIIBI paCWIEHEHU CUCTEM aBTOMAaTHYECKOT O YIIPABJICHUS HA 3JIEMEHTAPHBIC 3BEHbBSI.
XapaKTEepUCTUKU JIEMEHTAPHBIX 3BEHBEB.

3. IlonsTue o 3anucu nuddepeHranbHbIX YpaBHEHHH CUCTEMBI BOIIEpaTOPHOI Gopme, aeil-
cTBHS ¢ oneparopami. [IoHATHE 0 XapaKTepuCcTHIECKOM ypaBHeHHH. [lepenaTounast QyHKIHS 3BeHA
(cuctemsl). IlonydeHne aHaIUTUYECKOTO BBIPAYKEHHS aMIUTUTYHO — (ha30BOM XapaKTEpUCTUKU
(ADX) u3 nepeaarouHoi HyHKIMU. 3aTMCh AaHATUTHYECKOTO BhIpakeHUsT ADX B KOMIUIEKCHO-
nokasarenabHoi Gopme. I'paduueckoe uzodpaxenne ADX. ['eomeTpuueckne METOIbI TOCTPOEHUS
A®X. Meronvka IpoBEICHNS U aHAJIA3a SKCIIEPUMEHTA T10 OIIPEAEIICHUIO YaCTOTHBIX XapaKTEpH-
ctuk cucteMsl. [Tonarue o ronorpade. Tunossle 31eMeHTapHbIE 3BEHbS: YCHIINTEIBHOE, allepHOAM-
4yecKue, KojiebaTelbHOe, HHTErPUPYIOIIUE, TU(GepeHINPYIONIIE U YUCTOTO 3ana3apBanms. Jud-
(bepeHIaTbHOE YpaBHEHUE, IEPEXOHAs U NepelaTouHas (yHKIMS, YaCTOTHbIE XapaKTEPUCTUKU U
rogorpad 3BeHa. [Ipumepsl 351eMEeHTapHBIX 3BEHbEB, COCTABIIAIONINX ABTOMAaTHUYECKHE CUCTEMBI pe-
I'YJIMPOBAHUS U YIPABICHUS.

IIK1.4, IIK 3.3

IIK1.4, IIK 3.3

Temamuka nabopamopusix pabom

10

1. HccnenoBaHue TUIIOBBIX JUHAMHUYECKUX 3BEHBEB.

N

IIK1.4, IIK 3.3

1. IlocTpoenue nepegatoyHon GyHKIIMU MOJENIN 00BEKTa YIPABJIEHUS IO €r0 YPABHEHUSM.

IIK1.4 [IK 3.3

2. PazpaboTka mporpaMMbl aHaan3a U3MEHEHUs! KaYeCTBEHHBIX MMOKa3zaresei 00beKTa yrpasie-
HUS OT €r0 MapaMeTPOB.

IIK1.4, IIK 3.3

Camocmoamensvhas paboma odyuarouuxcs
Pemenue nuddepeHanbHbIX ypaBHEHUH
AHaJIN3 YaCTOTHBIX XapaKTEPUCTHK AJIEMEHTAPHbIX 3BEHHEB

IIK 1.4, [IK 3.3




Tema 1.3 Ilepena-

Cooeporcanue yuednozo mamepuana

TOYHbIE (PYHKIHH CO- 1. Buabl coeqHEeHU 3B€HBEB: TTOCIIEA0BATEIbLHOE, TapalIeIbHOE, BCTPEYHONApaICIbHOE. IIK 3.3, [IK 3.1
eAMHEeHNH 3BeHbeB U [lepenarounsie GyHKIMU coeAMHEHUH 3BeHbeB. [lonsaTHe 00 00paTHoii cBs3u. [lonoxurenbHas u
CHCTEM oTpuIlaTeNnbHasl oOpaTHas cBA3b. [ MOKas mxecTkas oOpaTHasi CBSI3b.
2. 3aMeHa HECKOJIbKUX 3B€HbEB OJJHUM 3KBUBAJICHTHBIM 3BE€HOM, SKBHBAJICHTHBIE ITPE0Opa3oBa- 1IK 3.3,
HUS CTPYKTYPHBIX CXEM CUCTEM, MepeaTouHast QyHKIUS CII0KHBIX MHOTOKOHTYPHBIX CHUCTEM, TIPH-
BEJICHNE MHOTOKOHTYPHOM CUCTEMBI K OTHOKOHTYPHOM.
Temamuka nadopamopHvlx 3aHAMUIL 1IK 3.3,
1. DKBUBaJICHTHBIE MPEOOPA30BAHMS CTPYKTYPHBIX CXEM.
Camocmoamenvnas paboma odyuarouuxcs
[IpeobpazoBaHue CTPYKTYPHBIX CXEM
Tema 1.4 Cpoii- Cooepircanue yuebnozo mamepuana
CTBA 00HEKTOB YNpaB- 1. CpoiicTBa OOBEKTOB pErylIMpPOBaHUS, OOBEKT PETYIMPOBAHUS KaK Ba)KHEHIIAs COCTaBHAs 1IK 1.4,
JICHHUs € COCPeNoTO- 4acTh aBTOMaTHYECKON CUCTEMBI peryIupoBaHus. JJIeMeHThl, Bxosamue B coctaB OY. Cratudyeckue
UCHHBIMH TAPAMETPA- | ypamuueckue ceoiicta OY. Crarudeckue nm punamudeckue OY. Kpupas pasroHa oO0bEKTOB
MU M UX ONPEACTCHUA | vy hapienns, mapaMeTphl KPUBOH Pa3roHa: MOCTOSIHHAS BPEMEHH, MOMHOE BPEMs 3aria3AbIBaHis, KO-
s dunment nepeaauu, ornomenue 1/T.
2. IlonsiTHe 0 HArpy3Ke, EMKOCTH M caMOBbIpaBHUBaHUH. OOBEKTHI YIIPABICHHS C CAMOBBIPAB- 1IK 1.4,
HUBaHUEM U acTaTU4YeCKue 00bEKTHI. X XapakTepuCcTHKH.
3. OmpeneneHre TUHAMHUYECKHX XapaKTEPUCTUK OOBEKTOB YIPABIEHUS SKCIEPUMEHTAIbHBIM 1IK 1.4,
MyTeM U ¢ ToMOIIbio MojienupoBanus Ha DBM. Ilpencrasnenne OY u yCcTpoHCTB aBTOMAaTHYECKOTO
YIPaBJICHUS C COCPEOTOUYCHHBIMH MTapaMeTPaMU B BUJE MEPEIATOUHBIX (DYHKITUH.
Temamuka nadbopamopuvix padom
1. Onpenenenus napamMeTpoB 0OBEKTOB YIIPaBIEHUS 110 KPUBOW pa3roHa. IIK1.4
2. V3ydyeHne cTaTHUeCKHUX U aCTaTUYECKUX 0OBEKTOB YIPABJICHUS.
Camocmoamenvnas paboma odyuaroumuxcs IIK1.4
AHaIM3 CTATUYECKUX U ACTATHUYECKUX OOHEKTOB YIPABICHUSI.
Tema 1.5 Yopas- Coodepircanue yueonozo mamepuana
JISIOLINE YCTPOiicTBA 1. JIuneiinble 3aKOHBI yIpaBieHus: nponopiuoHanbHbii (I1-ynpaBnenue), nnrerpanbusiii (1- 1IK 1.4,

yIipaBJieHHE), IPONOpLUHOHANbHO-UHTerpanbHbli (IIM-ynpaBiaenue), mponoproHalIbHO-




middepennmansubii (I1]-ympaBnenue), nponopuoHaIbHO-UHTETPaIbHO- 11D hepeHInaTbHbINR
(ITNI-ymipaBieHue) ¥ yIpaBisIoie yCTPOHUCTBA (PETYISITOPHI ), peaTH3yIoNTue 3TH 3akoHbl: 11-, U-,
I11-, IT1-, IIN/]-perynsTopsl.

2. Iuddepennmanpabie ypaBHEHUS, OMMMCHIBAIOIINE JIMHEHHBIC 3aKOHBI YIIPABJICHHS. 1IK 1.4,
CrpyKTypHas cxeMa HJICaIbHOTO U PEATBbHOTO peryasTopoB. [lepenaTounsie pyHKIUN U ya-
CTOTHBIE XapaKTEPUCTUKHU HI€aTIbHBIX U PEAbHBIX PETYISTOPOB.
3. BiausiHre nmapaMeTpoB HACTPOEK PEryssiTopa Ha MOJTy4YEeHHE 3aKOHOB peryiaupoBanus. CTpyk- IIK 1.4, IIK 3.3,
TypHoe npeacrasienue 11-, Y-, ITN-, [1/1-, [IN]1- perynaropos. MccienoBanue nx Ha 9BM.
4. OCHOBHBIE 3JIEMEHTHI, C TIOMOIIBIO KOTOPHIX (OPMUPYIOTCSI COOTBETCTBYIOIIUE 3aKOHBI IIK 1.4, IIK 3.3,
yIIpaBJICHUS: IPEOOPaA3YIOIINE JIEMEHTBI, HCTIOHUTENbHbIE MexaHn3Mbl (M) u KoppekTupyromme 1IK 4.2,
oOpatHble cBs3U. Peanu3anus 3aK0OHOB yIIpaBIEHUS C MOMOIIBI0 0XBaTa OTPUIIATENILHOM 00paTHOM
cBs3bt0. OOpartHas cBs3b 10 nonoxennto UM u BHyTpenHsist OC. CTpyKTypHBIE CXEMBI PeaTH3auu
3aKOHOB yIpaBieHus. Pacyer ontumanbHbIX HacTpoek. MoaenupoBanue Ha DBM.
Temamuka nabopamopusix padom 2
1. MccnenoBanue uaealibHbIX U PEeabHBIX PEryIsITOPOB. 2 1IK 1.4,
Camocmoamenvnas paboma odyuaroumuxcs 1IK 1.4,
AHanu3 CTPYKTYPHBIX CXEM pean3aluu 3aKOHOB YIIPAaBIICHUSI.
CocraBnenune nepenaTouHbIX (PYHKIMA U 9aCTOTHBIX XapaKTEPUCTHKH PETYISTOPOB
Paznen 2. JIuneliHpie aBTOMAaTUYECKUE CUCTEMBI YIIPABJICHHUS 14
Tema 2.1 Ilepena- Coodepicanue yuedonozo mamepuana
TOYHbIE (PYHKIHH 32- 1. MccnenoBanme OUHAMUYECKHX IMPOLECCOB, MPOUCXOASAIIMX B CHUCTEMaxX aBTOMATUYECKOTO IIK 1.4, [IK 4.2
MKHYTBIX CHCTEM yIpaBJIeHUs] TpPU TNPUIOKEHUH K CHUCTeME BO3ACUCTBUI Mpou3BOJibHOM (opmbl. BozneiictBus
yhopasisitolue U Bo3mymaronme. Ilepenatounbsie QyHKIIMM 3aMKHYTBIX U Pa30MKHYTBIX CHCTEM.
CTpyKTYypHBIE CXEMBI.
2. Ilepenatouynble PYHKIMHM 3aMKHYTBIX CHCTEM YIpPaBJIEHHUS 0 KaHally yrnpaBieHHs (BO3MY- 1 IIK 14, 1IK 4.2
IIIEHWEe CO CTOPOHBI PEryJIMPYIOIIEr0 OpraHa), 0 BHEUIHEMY BO3MYIIEHHUIO U 10 BO3MYIIEHHUIO IO
3aJIaHUIO.
3. [lonydeHne XapakTEpUCTUUECKOIO YPAaBHEHUS 3aMKHYTON CUCTEMBI PETYJINPOBAHHUS 11O MEpe- IIK1.4, [IK 4.2

IaTOYHON (QYHKIUMM pa3oMKHYTOM cucTeMbl. [IpaBuia SKBHBaJIEHTHOTO NMpeoOpa3oBaHUsl IS MOY-
YEHHUs NepeJaTOYHbIX (QYHKIUI CI0KHBIX CUCTEM C PA3JIMYHBIMU MEPEKPECTHBIMU CBS3SIMU: MPaBH-




JIO MIEpEHOCca TOYKU ChEMA CUTHAJIA M TOUKM CYMMHUPOBAHUS CUTHAIOB U JIp. CTPYKTYpHBIE CXEMBI,
nepenatounbie GyHkuuu. [lpumepsl npeobpazoBaHus CIOKHBIX CUCTEM YIPABICHHUS.

Camocmoamenvnas paboma odyuarouuxcs
Pa36op nprmepoB peoOpa3oBaHus CIOKHBIX CUCTEM YIPABJICHUS

IIK1.4,53,

YUBOCTb CUCTEM aBTO-

Tema 2.2 ¥Ycroii-

MATH4YeCKOro ynpas-
JIeHHus

Coodepicanue yuedbnozo mamepuana

1. IlonsiTie 00 yCTOWYMBOCTH JTMHEWHBIX CUCTEM PETYIMPOBAHUS U aHAINU3 YCTOMYUBOCTH JIU-
HENHBIX cucteM MeTonoM JlsmyHnoBa. Onpenenenne ycTOMYNBOCTH CUCTEM 110 3HaKy BEILECTBEHHOU
4aCTU KOPHEM XapaKTepUCTUYECKOIO YPABHEHUS CUCTEM U PACIIOJI0KEHUIO KOPHEN XapaKTepUCTHU-
YEeCKOI'0 YPaBHEHUS B KOMIUIEKCHOM miockoctu. ['panuna ycroiunBoctu. Heo6xoaumele u rocra-
TOYHBIE YCJIOBUs YCTOMYMBOCTH CUCTEMBI PETYITMPOBAHMUSL.

1IK1.4, 1IK 1.3,

2. Kputepuu ycroitunBoctu. Kpurepuii ycroitunBoctu Muxaiinosa. ['ogorpad Muxaiinosa u
ero ocobennoctu. Kpurtepuii ycroitunBoctn HaiikBrcrta. KoMIIeKCHBIC YaCTOTHBIC XapaKTEPUCTHKU
yCTOMYMBBIX U HEyCTONUMBBIX cucteM. [loHarue o 3amace ycroitunBocTH. [locTtpoenue obnacreit
YCTOMYHUBOCTU. AHAIIU3 YCTOMYUBOCTH OJHOKOHTYPHBIX U MHOTOKOHTYPHBIX CUCTEM aBTOMAaTHYe-
CKOT'O YIIPABJICHMUSI.

IIK'1.4, IIK 1.3,

Temamuka nabopamopuvix pabom

1. Pacuer ycroiiunBoctu CAY pa3inyHbIMU METOJIAMH.

IIK1.4, 1IK 1.3,

2. Onpenenenue obaacteit ycrounBoctu CAY.

I1IK14 [IK 1.3,

Camocmoamenvhasn paboma odyuarouuxcs
OrneHka ycTOMYMBOCTH Pa3InYHBIMU KPUTEPUSIMU

IIK'1.4, IIK 1.3,

Tema 2.3 Kaue-

CTBO CHCTEM aBTOMa-
THYECKOro ynpasJie-

HUSA

Cooeporcanue yuednozo mamepuana

1. OcHOBHEBIE MMOKa3aTeiiv, OMPEACIIIOIINEC KAYCCTBO IPOUECCa PETYIUPOBAHUA: CTATHYCCKAA U
JUHaMHWYCCKaAa OIHI/I6KI/I, MAaKCUMaJIbHOC TUHAMHNYCCKOC OTKJIIOHCHUC, BPEMS PCTYJIUPOBAHMsA, BEIIN-
YHHAa NCPCPETryJINpOBaHNA, K0JIe0aTeIbHOCTh U Ap.

1IK 3.3,

2. TunoBble epeX0HbIE MPOLIECCH PETYINPOBAHUS: anepruoaudeckuii, ¢ 20% nepeperynupo-
BaHUEM U JIp.

[TocTpoeHne nepexoIHbIX IPOLECCOB M0 33aHHBIM MEPEAATOYHBIM (PYHKIIUSAM 3aMKHYTBIX CH-
CTEM.

1IK 3.3,

3. Onenka KayecTBa peryJIMpoBaHus 10 KOPHIM XapaKTepUCTHUECKOTo ypaBHeHUs. CTeneHb
YCTOMYMBOCTH M CTENEHb KojiebaTenbHOCTU: MIHTerpanbHble OlIeHKH KayecTBa.

IIK 3.3,

4. YacTOTHBIEC XapaKTEPUCTUKHN U UX CBA3b C XapaKTEPUCTUKAMHM MEPEXOJHBIX MponeccoB. Ya-
CTOTHBIE METO/IbI aHAJIN3a KaueCTBa IPOLECCa PETYIUPOBAHNUS: 110 BEIIECTBEHHONW YaCTOTHON Xapak-
TEPUCTHKE 3aMKHYTON CHCTEMBI, IOCTPOCHHUE MEPEXOIHOr0 MPOLECCAa ¢ TOMOUIBIO TPANlELEUIAIIb-




HBIX XapaKTEPUCTHUK.

Temamuka 1a00pamopHvIX 3aHAMUILL

o

1. YacToTHEIE MCTOJBbI aHaJIM3a KauC€CTBa IIPpouccca peryjiupoBaHusd.

1IK 3.3

Camocmoamenvnas paboma odyuarouuxcs
AHaJIN3 TUTIOBBIX MIEPEXOIHBIX MPOILIECCOB PETYIHMPOBAHHUS

1IK 3.3

Tema 2.4 Koppek-
U JIMHEHHBIX CHCTEM
aBTOMATHYECKOT0
ynpasBJieHust

Cooeporcanue yuednozo mamepuana

1. OcHOBHBIE MepbI, IPUMEHsIEMbIE JIs1 YIyUIIeHHsI POLIECCOB yIpaBieHus. Beenenue xop-
PEKTUPYIOLIUX 3BEHBEB U X BIUSHUE HA TOYHOCTh U KAYECTBO peryiaupoBanus. [locienoBarenbHas
u napasuienbHas Koppekius, OC; ux 0coGeHHOCTH U 00JIaCTH NPUMEHEHUSI.

2. IlepenaTounble GyHKINU COSAUHEHHUH 3BEHBEB IPU BBEJICHUU KOPPEKTUPYIOIIUX YCTPOUCTB.
AKTHBHBIE U ITACCUBHBIE KOPPEKTUPYIOIINE 3BEHbs. [IpuMepbI KOpPEKTUPYIOIUX 3BEHBEB: HHTETPU-
pyromue, tuddepeHnupyronme, UHTErpo-nuddepeHupyronre, BApuanThl NX BKItoueHus. Koppek-
TUPYIOIIKE OOpaTHbBIE CBSI3U (OTPULIATENIbHBIE U MOJIOKUTENIbHBIE) M UX IPUMEHEHHe. MeToauka
pacuera napaMeTpoB KOPPEKTUPYIOIINX 3BEHBEB.

3. BBenenue 10N0THUTENBHBIX KOHTYPOB. OCOOEHHOCTH MPUMEHEHHUS JOTIOJHUTEIBHBIX KOHTY-
POB Ui YIIYUIICHUS! Ka4eCTB PETYIMPOBAHMS MpU O0JIbIIUX Bo3MyIIeHUsX. [lonaTust 06 nHBapu-
AHTHBIX CUCTEMaXx.

1IK 3.3

1IK 3.3

1IK 3.3

1IK 3.3

Temamuxka nadopamopuvix pabom

N

1. Koppekuust nuneitsix CAY.

1IK 3.3

Camocmoamenvnasn paboma odyuarouwuxcs
Pacder mapameTpoB KOPPEKTHPYIOUINX 3BEHBEB
KonTpoabhas padora Ne 1

1IK 3.3,

Paznen 3. Juckpernsie CAY

Tema 3.1 OcHoB-
Hbl€e MOHATHUSA U ompe-
JeJIeHUs TUCKPETHBIX
CAY

Cooeporcanue yuednozo mamepuana

1. OcHoBHble onpenenenus. Knaccupukanus TMCKpEeTHBIX CUCTEM yTpaBiieHus. IMIyabCcHbIe
aneMeHTHI 1, 2 1 3 BuaoB. Buabel curnanoB npu pa3nuyHbIX GopMax UMITYJIbCHON MOIYIISIIIUH.
CrpykTypHas cxema IUcKpeTHOM cuctemsl. [ToHsaTHe o nuckperHoM npeoOpa3oBanuu Jlamnaca u
MaTeMaTHYeCKHe OCHOBBI TEOPUH TUCKPETHBIX cucTeM. Pemerdarsie pyHKIMM UX U300paskeHUs.

IIK1.4, IIK 1.3

Camocmoamenvnas paboma odyuarouguxcs
W3ydenue paznuyHbix GopM MOJYJISLNUN CUTHAJIOB.

IIK1.4,IIK 1.3

Tema 3.2 Anaan3
auckpetHbix CAY

Cooeporcanue yuednozo mamepuana

1. YpaBHEHHS TUCKPETHBIX CUCTEM yIpaBieHus. [[puMeHeHrne MpuHIMIIacyneprno3uuuu 1Jis
HCCIIEA0BAHUS JUCKPETHOM CUCTEMBI YIIpaBJIeHMs. PaculieHeHHe Ha JUCKPETHYIO U JIMHEMHYIO YaCTH

IIK 1.4, [IK 1.3,
IIK3.1




CHCTEMBI aBTOMAaTU4ECKOTr0 ynpasieHus. OnpezneneHne BpeMEHHON U YaCTOTHOM XapaKTEpUCTHK
JMHEHHON 4aCTH IIPHU BO3JEHCTBUY HA HEE MOCIIEN0BATEIIBHOCTH UMITYJIBCOB.

2. Ilepenarounbie GyHKINU 3aMKHYTBIX U PA30OMKHYTBIX JUCKPETHBIX cucTeM. OmpeneneHue IIK14, 1IK 1.3
nepenaTouyHo (PyHKIHUK Pa30OMKHYTOM CUCTEMBI Yepes3 MepeaTouHyo GyHKIUIO JIMHEHHOM YacTH.
MeTtopl aHaNM3a YCTOMYMBOCTH JIMHEHHBIX CUCTEM M MX aHAJIOTU I JUCKPETHBIX CUCTEM aBTOMa-
TUYECKOTO PEryJIHpPOBaHUSI.
3. OnpenesieHUe yCTOMYMBOCTH MO PACIIOI0KEHUIO KOPHEN XapaKTEePUCTUYECKOTO0 YPABHEHUS. IIK1.4,1IK 1.3
YacToTHbIE METO/BI ONPEAEIECHUS YCTOMUNBOCTH TUCKPETHBIX cUCTEM. AHaJIOTH KpuTeprueB Muxaii-
noBa u HalikBucra.
4. IlonsTHE O KayeCcTBE NEPEXOAHBIX MpoleccoB nuckpeTHbIX CAY. Onpenenenue kauecTna mne- 1IK1.4, 1IK 1.3,
PEXOAHBIX MPOIIECCOB C UCIIOJIB30BAHUEM METOJIOB KOCBEHHOM O1leHKH. OIpeielieHre Mo CTEeleHU
YCTOMYMBOCTH U C MIOMOILBIO HHTErpabHOM OLIEHKU. [IoHSITHE O KOPPEKIIMH TUCKPETHBIX CUCTEM
ABTOMATHUYECKOTO YIPABJICHUS.
Temamuka nabopamopusix padom 4
1. Ananu3 nuckpetHbix CAY. 4 IIK14 [IK 1.3
Camocmoamenvnas paboma odyuarouuxcs
AHanu3 yCTOMYMBOCTH YaCTOTHBIMH METO/IAMHU.
AHanu3 KayecTBa epeXoAHbIX MPOLIECCOB
Ilpomesricymounas ammecmayus 2
Bcezo: 60




3. YCJIOBUS PEAJIM3AIIAA ITIPOTPAMMBI YYEBHOM JIUCIUTLIN-
HbI«OI1.05. OCHOBbBI ABTOMATHYECKOI'O YIIPABJIEHUS»
3.1. Ans peanus3anuu mporpaMmbl y4eOHOU TUCIMITIMHBI TOJKHBI ObITh MPETyCMOTPEHBI
CJIEAYIOIME CelUalbHbIe TOMELICHUS:
KommnbrorepHslii ki1acc , OCHAIICHHBIM 000PYI0BAHUEM:

® KOMIIBIOTEPH! B KOMIUIEKTE (CHCTEMHBIH OJIOK, MOHHTOD, KIaBHATypa, MAHUITYJSTOP «MBILIb))
WM HOYTOYKH (MOHOOJIOKH),

e JIOKaJIbHAS CETh C BBIXOJAOM B MIHTEpHET,

® KOMIUIEKT MPOEKIIMOHHOTO 000pyA0BaHus (MHTEPAKTUBHAS JOCKA B KOMIUIEKTE C IIPOEK-
TOPOM WJIU MYJIbTUMEIUNUHBIN IPOEKTOP C IKPAHOM)

¢ JIMIOCH3MOHHOC CIICHUATIM3UPOBAHHOC ITPOTPaMMHOC o0OecIcUcHHE.

3.2. UnopmannonHoe odecnevyenne peaau3amun NporpaMmmbl

Jns peanu3anuu mporpaMmbl  OMONMMOTEYHBIH (POHA 00pa30BaTENbHON OpraHU3aALUU
JIOJDKEH UMETh MeYaTHBIC W/WIIN JIEKTPOHHBIE 00pa30BaTelIbHbIC M HH)OPMALMOHHBIE PECYPCHI,
PEKOMEHAYEMBIX JUIS UCTIONB30BAaHUS B 00pa30BaTEIHHOM IMPOIECCEe

3.2.1. OcHoBHasi IUTEpaTypa

1. becekepckuii B.A., IlomoB E.Il., Teopus cucreM aBTOMaTHYECKOTO YIPABICHHUS:
yaebHoe mocobue.- CII6.: M3narensctBo "IIpodeccus”.- 2004. -752 c.

2. Koponés, A.JI. KomnbroTepHoe MmoaenupoBaHue: TadopaTopHblii mpakTukym / A. JL
Koponés. - 2-e m3a., (31.). - Mocksa : BUHOM. Jlabopatopus 3uanwmii, 2013. - 296 c. :
wi., Tabmn.; 22 cm. - (Ilegaroruueckoe oobpazoBanue).; ISBN 978-5-9963-2255-8

3. Yepneix W.B. MogenupoBaHue 3IIEKTPOTEXHUYECKHX YycTpoiicte B MATLAB.
SimPowerSystems u Simulink [Dnextponnsiii pecypc] / U.B. UepHblx. — D1eKTpoH.
TekcToBble AaHHbie. — CaparoB: IIpodoOpazoBanue, 2017. — 288 c. — 978-5-4488-
0085-6. — Pexum mocrtyma: http://www.iprbookshop.ru/63804.html

4. CpsnoB C.1IO. Teopus IMHEMHBIX CHCTEM aBTOMAaTUYECKOTO YIPaBIEHUS [DIEKTPOHHBIN
pecypc] : yuebHoe mocoodue / C.}O. CbstHOB. — DIEKTPOH. TEKCTOBBIC TaHHBIe. — Capa-
toB: At [Im Op Menma, 2018. — 166 c. — 978-5-4486-0166-8. — Pexxum moctyma:
http://www.iprbookshop.ru/70783.html

3.2.3. JlonoJiHuTeIbHbI€ HCTOYHUKH

1.I'aBpunoB A.H. Teopus aBTOMaTH4eCKOTO YIpPaBIECHUSI TEXHOIOTHYECKHUMH OOBbEKTa-
MU (JIMHEWHBIE CHUCTEMBI) [DNEeKTpOHHBIM pecypc] : yueOHoe mocodue / A.H. I'aBpuiios,
FO.I1. bapmetoB, A.A. XBOCTOB. — DJEKTPOH. TEKCTOBbIE AaHHbIE. — BopoHnex: BopoHex-
CKUH TOCyJapCTBEHHBIN YHUBEPCUTET WHKEHEPHBIX TexHonorui, 2016. — 244 c. — 978-5-
00032-176-8. — Pexum nmoctyna: http://www.iprbookshop.ru/50645.html
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4. KOHTPOJIb H OI]EHKA PE3YJIbTATOB OCBOEHHS YYEFHOH JTHCIIH-

IIVIHHbBI

Pezynromamut 00yuenusn

Kpumepuu oyenku

Memoowt oyenku

3nanus:

TEOPETHYECKUE OCHOBBI U
MPUHIUIIBI TOCTPOCHUS CH-
CTEM aBTOMATHYECKOTO
YIOPaBJICHUS U MEXaTPOHHBIX
CHCTEM;

3HAHHUE METOJIOB ONTHUMHU-
3a1uK paboThl KOMIIOHEHTOB U
MOJYJIEN MEXaTPOHHBIX CU-
cTeM;

COJIEpKaHUE U CTPYKTYPY
MIPOEKTA aBTOMATU3AIMH U €T0
COCTaBJISIONINX YacTeH;

MIPUHIIUIIBI pa3pabOTKU U
MOCTPOEHUS, CTPYKTYPY, pe-
JKUMBI pabOThI MEXaTPOHHBIX
CHCTEM M CUCTEM aBTOMATH-
3aIMM TEXHOJIOTHYECKUX TIPO-
1IECCOB

HpuMeHeHue OCHO6 dsmoma-
mu4ecKkoco ynpaesjieHus

Ilpumenenue npasun onpedere-
HUsl KOHKPEeMHbLX OJ10K08 annapam-
HO20 obecneuenus (pasiuunvle
oamyuxu u m.n.), HeodXoOUMbIX OJis
obecneueHuspYHKYUOHUPOBAHUS
poboma

Cobmronenne ocoOeHHOCTEH
Ynpaegnenus MoOUIbHbIMU poboma-
MU, YCMPOUCmM8ea YAPAaeieHus: po-
bomom

Tekymuii KOHTPOJIb HA
ypoke
TectupoBanue.
JuddepeHumrpoBanHbIN
3auer.

Ymenus:

- COCTaBJISITH CTPYKTYp-
HbIE CXEMbI, CXEMbl aBTOMATH-
3aIlMi, CXEMBI COCIIMHEHUM U
MO IKJTFOUECHUM

1o0upaTh IO CIpaBoy-
HOM TUTepaType HE0OXOaU-
MBIE CPEJICTBA U3MEPEHUN U
aBTOMaTH3aIuu ¢ 000CHOBA-
HUEM BBIOOpA;

MIPOU3BOJUTH HANAJIKy
anmapaTHO-IPOTPaMMHOTO
o0ecrevyeHns CUCTEM aBTOMa-
TUYECKOTO YIIPABJICHUS U Me-
XaTPOHHBIX CHCTEM

Tounocmwv u ckopocmsv npua-
cmpotiKe 0amyuKos pa3iuyHo2o
muna npu npOeKmupo8anuu

Bvicmpoe u mounoe onpeoeine-
HUe napamempos KoppeKmupyouje-
20 368eHa, obecneyusarouee mpeoy-
emble noxazamenu Kaiecmeaynpas-
Jlenus

OueHka pe3ynbTaToB
JEeSITeIbHOCTH 00yYarOIIUXCsI
IIPY BBIIOJIHCHUH M 3AIIUTE
71a60paTOPHBIX paboT, OTBETOB
Ha BOIIPOCHI IIPH TEKYIIEM
KOHTPOJIE, BBIITOJHEHUE
TECTOBBIX 3a/IaHHH, 3aI1Ta
VHIMBHyJIbHBIX TPOCKTOB,

Ju(depeHIIMPOBAHHBIN
3a4er
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Ienb ¢honoa ouenounwvix cpeocme. O1ieHOUHbBIE CPENCTBA MPEIHAZHAYEHBI
JUTSL KOHTPOJISI U OLIEHKH 00pa30BaTENbHbBIX TOCTHKEHUIN 00yUYaromnxcs, OCBOUB-
HIMX TporpamMmy y4eOHOM aucHMIUIMHBI «OCHOBBI aBTOMATHYECKOTO YIIpaBJie-
Hus». [lepeuenb BUIOB OLICHOYHBIX CPEJICTB COOTBETCTBYET Paboueit mporpamme
JUCHUTUTUHBI.

DoHO 0OUEHOUYHBIX CPeOCHE8 6KI104aent KOHTPOJbHBIE MAaTEpUANIbI IS
MIPOBEICHMSI TEKYIIETO KOHTPOJIS B (hOpME TECTOBBIX 3aJIaHUI TIO pasziesiaM Juc-
ITUTUTMHBI, WHAUBUIYATBHBIX 33JaHUKM TPU BBIMOJHEHUU IHKJIA JTaOOPATOPHBIX
paboT ¥ MPOMEKYTOYHOM aTTecTauy B (hOpMe BOIIPOCOB ¥ 3aaHUi (MOTYT OBIThH
3aJlaHbl KaK B popMe OMiIeTa, Tak U 9K3aMEHAITMOHHOTO TECTa) K SK3aMCHY.

Cmpykmypa u codepicanue 3a0anuii - 3a71aHusi pa3paboTaHbl B COOTBET-
CTBUU C paboyeil mporpaMMoi AUCHUILIUHBI « OCHOBBI aBTOMAaTUYECKOTO YIPaB-
JICHUSLY.



1. [TaciopT oHIa OLIEHOYHBIX CPEIICTB

Pe3ynbpraTom ocBOCHUS y4eOHOM JUCIUIUIMHEL SABISAOTCS TipenycMoTpernHbie @I'OC o crieru-
ATBHOCTH YMCHUS U 3HAHWsI, HAMPABJIICHHBIC Ha ()OPMHUPOBAHUE OOIIMX U MPO(EeCcCHOHATBHBIX KOMIIC-

TEHIUH.
Tabnuna 1
Kon HaumenoBanue
Ne Coneprxanre KOMIETEH-
0/ KOMIIC- ITHH HHaHI/IpyeMBIC PE3YyJIbTaThbl O6y‘IeHI/IH OILICHOYHOI'0 CPEa-
TCHIOUHN CTBa
1 3HATh: TeopeTHYECKHE OCHOBBI M NpUHIMIBI 10- [T @CT 1Mo Bompocam
CTPOCHHMS CHCTEM aBTOMATHYECCKOTO yHPABICHUS M [pa3fieiia JUCIIHU-
Br10MpaTh CIOCOOBI pe-  [MeXaTpOHHBIX CHCTEM; UTHHEL
IIEHUA 3aJa4 Hpo(beccﬂo- - TUIIOBBIC CXEMBbI aBTOMATU3AaITUU OCHOBHBIX TEX- 3aI[aHl/Ie Ha BBITION-
OK 01 manbHO gesrenpbHocTH, [1OTOTMHCCKHX NMPOLECCOB OTPACH, HEHHE UHIUBULY-
TEXHOJIOTHYECKHUX MPOLIECCOB;
MMPUMEHUTEIBHO K Pa3- AIbHOTO BapHaHTa
TMYHEIM KOHTEKCTAM 'YMETh: cOCTaBJIATL CTPYKTYPHBIE CXeMBI, CXEMEI |1aGopaTopHoii pa-
ABTOMATH3ALIMH, CXEMbI COCAMHEHNH U MOAKIIOYE- |60y
HUM,
3HATh: TUIOBBIE CXEMBI aBTOMATH3a1MK OCHOBHBIX| | €CT 10 BOIpocam
TEXHOJIOTHYECKHUX MPOLIECCOB OTPACIIH; paszena auciu-
BHIMOTHATH PabOTHI IO |- BO3MOKHOCTH HCTIONB30OBAHUS YNPABISIONIMX Bbl-|[[THHBI
HAJIAIKe KOMIIOHCHTOB 1 YHCITUTEIPHBIX KOMIDICKCOB Ha 0a3e Mukpo-OBM 3aanne Ha BHIION-
" UL yIpaBlICHWS TEXHOJIOTHYECKHM 000pyoBa-
MOIYJIEW MEXaTPOHHBIX : HECHUE MHIMBHyaJIb-
2 |IK1.4 e, HOTO BapuaHTa 1a6o-
CHCTCEM B COOTBCTCTBIM € 'YMETh: NpoBOAUTL MOHTAXHBIE PAGOTHI; b 6
i - : ’ paTopHOi paboTHI
TeXIineCKOH AOKyMCHTa-|_ MPOM3BOIUTH HallaJKy CHCTEM aBTOMATH3ALMH U
e KOMIIOHEHTOB MEXATPOHHBIX CHCTEM;
- pPEMOHTHpOBAaTh  CHCTEMBbl  aBTOMAaTH3al[HH
(HacTpauBaTh Ha TpeOyeMbIil peKUM padoThI);
3HATh: YCTPOWCTBO, CXEMHbIE U KOHCTPYKTHUBHBIE TecT 1o BOIIpOCaM
0COOEHHOCTH 3JIEMEHTOB M y3JI0B THIOBBIX CPEJICTBpa3/Ieia JUCIH-
M3MEpPEeHNH, aBTOMAaTU3alUUd M METPOJIOTHYECKOTO|[[THHBI
obecrieueHus Mexa6Tp0HH1)1x YCTPOHCTB 1 CHCTEM; |30y apyyre IHa —
- IPUHIUIIEL Pa3padOTKH U IIOCTPOCHUSL, CTPYKTYPY,
CocTapnATh CXeMbI IpO- [PSKUMBI PabOTHI MEXaTPOHHBIX CHCTEM U CHUCTEM HOHNC _ MHJMBHAY
3 ITIK 3.1 CTbIX MCXAaTPOHHBIX CHU-  |apromMaru3zanuu AJIbHOI'O BapuaHTa
" |cTeM B COOTBETCTBHUU C  [VMeTh: IOAOUPATS 110 CIPABOYHO JIUTEPATYPE He- 1ab0paTOpHOM  pa-
TEXHUYECCKHUM 3aJJaHUEM O6XOI[I/IMBIC CpeacTBa I/IBMepeHI/Iﬁ " aBTOMAaTHu3alun 60TLI
c 000CHOBaHHEM BBIOODA;
- IIPOM3BOANTH HAJAJKY aNlapaTHO-IIPOrPaMMHOTO
oOecrieueHns] CUCTEM aBTOMAaTHYECKOTro YyIpaBlie-
HUSI 1 MEXaTPOHHBIX CUCTEM;
3HATh: CTPYKTYpHO-aNrOPUTMHUYECKYIO opranusa-| [ €CT 110 BOIIPOCcaM
LMI0 CHCTEM YNPABJICHHS, UX OCHOBHBIC QYHKIHO-pa3iesia JUCIIH-
HAJIbHBIC MOJIYJIH, aITOPHTMbI YIPABICHUS CUCTEM|[y rrrerey
ABTOMATH3aLIMN U MEXaTPOHHUKHY;
Ormin3posats pa60T¥ - HHTep(i)eﬁlébI KOMHL}O]E)FepHI)IX, CHCTEM MEXarpo- Bananue Ha BbI-
e 33 KOMITOHCHTOB U MOJYJICU - [OJIHEHHE WHINBH-
.J MEXAaTPOHHBIX CUCTEM B
P YMETh: 1o 3agaHHBIM HapameTpaMm BhimonHsaTHLYAIPHOIO  Bapu-
COOTBCTCTBHUH C TCXHHUYC- 6
o o [pacueThbl 3JIEKTPUYECKUX, MIEKTPOHHBIX U NTHeBMa-[dHTa  JIa00paATOpP-
CKOH JOKYMCHTAllMCH THUECKMX CXeM W3MEPEHHH, KOHTPOII, PEryTHpoO-HOM PabOThI
BaHMS, TUTaHNS, CHTHAIN3AIMN U OTAEJIBHBIX KOM-
[TOHEHTOB MEXAaTPOHHBIX CHCTEM




®dopMoii TPOMEKYTOYHOM aTTECTALIMK 10 YUeOHON AUCIUIUINHE SBIISETCS

OK3aMCH

yKazambs opmy ammecmayuu, npedycCMOmMpPeHHyIo yueOHolM NiaHoM

2. ®opMbl KOHTPOJISI ¥ OLIEHUBAHUS 3JIEMEHTOB YY€OHON JUCIUTIIIMHBI

B pe3yabTaTe TeKyIIIeﬁ aTTCCTalluu 110 yqe6H0171 JUCHUINIMHE OCYIICCTBIIACTCA KOMIIJICKCHAs

MPOBEPKa CIEAYIONINX YMEHUH 1 3HaHWH, a TakKe TWHAMIKa (OPMHUPOBaHHS 00X U mpodeccro-

HAJIBHBIX KOMIICTCHITHH.

Tabmuna 2

Pasznen / Tema
JUCHHUILIHHBI

IIpoBepsiembie ¥, 3, OK, IIK

®opma TeKyl1ero KoH-
TPOJisi U OLlCHHBAHMA

Paznen 1. Cratuka u
TMHAMHUKA DJIEMEHTOB
CHCTEM aBTOMAaTHYe-
CKOI'0 YIIPaBJICHHUS

OK 01

3HATH: TEOPETUYECKUE OCHOBBI U IIPUHIIHIIBI IIOCTPOEHHUS CH-
CTEM aBTOMAaTHYECKOI'0 YIIPABICHUS U MEXAaTPOHHBIX CUCTEM;

- TUIIOBBIE CXEMBI aBTOMATU3aLlM OCHOBHBIX TEXHOJIOTHYECKUX
[IPOLIECCOB OTPACIIH;

TEXHOJIOTMYECKHUX IIPOLIECCOB;

'YMETh: cocTaBIATh CTPYKTYPHBIC CXEMBI, CXEMbI aBTOMaTHU3a~-
LIMH, CXEMBI COCUHEHUM U MOAKIIOUYCHUH;

JlabopaTopHbie pabOTEHI
NoNe 2, 5,6, 11, 12
Borpocs! 11 TpoMexy-
TOYHOMN aTTecTaluy
NoNe 2.4, 11, 12, 14-16,
19, 20, 23 (tect mo pas-
neny)

[1K 1.4

3H3.TB: THITIOBBIC CXCMBI aBTOMAaTHU3alli OCHOBHBIX TCXHOJIOI'H-
UCCKUX MMPOUECCOB OTPACIIN;

[1K 3.3

3HATD: CTPYKTYPHO-aJITOPUTMHUUYCCKYIO OpTraHM3alui0 CHUCTEM
YIpaBJICHUS, MX OCHOBHBIC ()YHKIIMOHAJBHBIC MOMIYJIH, aJro-
PUTMBI YIIPABJICHHS CUCTEM aBTOMAaTH3aIlMH U MEXaTPOHHUKH,

Paznen 2. JIuneiiasie
ABTOMATUYECKUE CHU-
CTEMBbI yIIPABICHHUS

[1K 1.4

YMeTh: HPOBOJUTE MOHTaKHBIE PaOOTHI;

- IPOM3BOAUTEL HalIaJKy CUCTEM aBTOMATH3alMA U KOMIIOHEHTOB
MEXATPOHHBIX CHCTEM;

- PEMOHTHPOBATh CUCTEMBI aBTOMATH3aIMH (HACTpauBaTh Ha Tpe-
OyeMblil peskuM paboThl);

JlaGopaTtopHble paboThI
NeNe 9, 13, 15

Bomnpock! 1151 mpoMexy-
TOYHOU aTrrecTalnun
NeNe 2, 3, 6, 10, 17, 22,
24, 26, 27, 34 (Tect mo

[1K 3.1

3HATh: YCTPOHCTBO, CXeMHbIE U KOHCTPYKTHUBHBIE OCOOCHHOCTH
DJIEMEHTOB U Y3JIOB TUIIOBBIX CPEICTB U3MEPECHUI, aBTOMATU3a-
M WM  METPOJIOTHYECKOr0  OO0ECledeHHs] MEXaTPOHHBIX
YCTPOICTB U CHCTEM;

- IPUHIUIBI pa3pabOTKH U IIOCTPOCHUS, CTPYKTYPY, PEXKUMBI pa-
00THI MEXaTPOHHBIX CHCTEM U CHCTEM aBTOMATH3aAIMN

paszzeny)

1K 3.3

YMCTB: IO 3alaHHBIM NapaME€TpaM BBIIOJHATL PACYETbL J3JICK-
TPUYCCKUX, DJICKTPOHHBIX U ITHEBMATUYCCKUX CXEM HSMepGHHﬁ,
KOHTPOJIA, PEryJIMpOBaHus, MUTAHNUA, CUTHAJINU3AllUU U OTACJ/Ib-
HbIX KOMIIOHCHTOB MEXATPOHHBIX CUCTEM




Pasnen 3. Jluckper-[1K 1.4 JlaGopaTopHbie pabOTHI
Hpie CAY 3HATH: BO3MOKXHOCTU UCIIONb30BaHus ynpasnsomux serancau-INe Ne 8 10, 14, 15
TENbHBIX KOMILIEKCOB Ha Gase Mukpo-IBM st yripassens Tex-Bompockl I POMEXKY-
HOJIOTMYECKHUM 060pYI0BAHHEM, TOYHOM aTTecTalun
11K 3.1 NeNe 10, 13, 17, 21, 24,
'VMeTh: noadupath no cnpaBoyHoil nuteparype Heobxomnumbie28, 29, 30, 31, 33 (Tect
Cpe/ICTBa H3MepEHHIT H ABTOMATH3ALMH ¢ 0G0CHOBaHUEM BHIGODAs10 paszely)

- IPOU3BOAUTH HAJIAJAKY allllapaTHO-IIPOTPpaMMHOT0 obecrneueHus
CUCTEM aBTOMATHUYCCKOTO YIIPABJICHUA U MEXATPOHHBIX CUCTEM;

1K 3.3

3HATD: HHTEP(EICHl KOMIBIOTEPHBIX CHCTEM MEXAaTPOHHKH;

3. O1ieHKa OCBOCHUS yU4eOHOM TUCIIMILIAHBI

3.1 TunoBble 3aJaHus Ui OLIEHKU 3HAHWA, YMEHUH U KOMIIETEHIIUN (BapHaHT TECTO-
BBIX 33/1aHUH 110 TUCLUIIIIMHE)

TecT: "OCHOBbI aBTOMAaTU4Y€CKOro ynpasneHusa".

3apaHue Ne1

Kakasi u3 coOCTBEHHBIX MaTpHI] MPOCTPAHCTBA COCTOSIHMI CHCTEMBI COOTBET-
CTBYET IPUBEICHHOM cucteMe Au(dhepeHInanbHbIX ypaBHEHUM

%—?zsu —2x,—0.5x,
%:6x1—0.4x3—x1
% =5x%, —0.8x,
BuibepuTe OAVH 13 4 BApUaHTOB OTBeTa:
-2 05 O
1) 6 0O -04
5 0 -038
5 2 05
2) 6 0 -04
5 0 -038
-2 -05 O
3) 5 0O -04
5 0 -038
-2 -05 5
4) 6 0O -04
5 0 -038

3apaHue No2



w(s)=28)
OnpenenuTs nepeaToYHyIo GpyHKIUO G(s)
) w1 —-bé)—-b w2 —p w3 ! >

Fcn Fenl Fcn2

v
F
v

Fcn3

W5
Fcn5

W6

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

1) (s)= WI1*W2*W3+W4*W2*W 3
1+W1*W2*W3*W6 +W3*W5+W4*W 2*W3*W6 +W 4*W1*W3*W5

2) W (s)= WI1*W2*W3+W4*W2*W 3
1+WI*W2*W3*W 6 +W3*W5+W 4*W 2*W3*W 6

3 W (s)= W1*W2*W3+W4*W2*W 3
1+W1*W2*W3*W6 +W3*W5+W4*W1+W4*W 2*W3*W 6

4 W1*W 2*W3+W 4*W 2*W3*(1+W2*W3)

) W (s)

- 1+W1I*W2*W3*W 6 +W3*W5+W4*W 2*W3*W 6

3apgaHue Ne3
Martpuiist A, B u C cuctemMbl UMEIOT CIEAYIONIME 3HAUYCHUS

-2 05 O 30
A=6 -04 O B=|-2 0

5 0 -08 01 Cc=0 3 0o

Br10parh MaTpuily OpsiMbIX CBsA3eil D, COOTBETCTBYIOUIYIO 3TOM CUCTEME

BbiGepute oavH 13 4 BapuaHTOB OTBETA:

1) D =|0|
2) D=[0 0
0 0
3) D=
0 O‘
;
4) D=
0

3agaHue Ne4



VYKaxure nepexoHyr0 XapakTepUCTUKy 00BbEKTa yNpaBlieHUs, UMEIOIIEro Ie-

S+2
penatouHyro GyHKIIAIO 0.5s+2
4
—
35 /
3 v
25
2 2
—
15 <
YT —

Ny

0 0.5 1 15 2

BiGepute oavH 13 5 BapuaHToB OTBETA:

1) 1
2) 3
3) 2
4) 4
5) Her cooTBeTcTBYIONIEN XapaKTEPUCTHKU

3apaHue Ne5
Vkaxure JIOUX, cOOTBETCTBYIONIYIO OOBEKTY YIIPaBIEHUS C NEPeIaToqHON (PyHK-
10 (0.85 + 1)

— s(0.2s+1)

100

80

60

N

40

20

0

20 7

-40 /
/

60 N

-80 % ——

-100°*- >
10 10 10 10 10

BbiGepuTe oauH 13 4 BapuaHToOB OoTBeTa:

2) 2



3)
4)

3apaHue Ne6

XapakTepucTUYECKOE YPABHEHHE CUCTEMbI TPETHETO MOPSAIKA UMEET BU:
s*+ax® +bx+c.

Bri6epute BapuaHThl 3HaYeHUH a, b U ¢, COOTBETCTBYIOIIME YCTOMYUBON CUCTEME

1)
2)
3)
4)
5)

BbibepuTe Heckonbko 13 5 BapMaHToOB OTBeTa:

a=2, b=3, c=7
a=1, b=5, c¢=9
a=1, b=2, c=7
a=3, b=2, c=1
a=4, b=3, c=2

3apaHue Ne7

BriGepute HOMepa oTpe3koB, U3 KOTOphIX cocTouT JIAUX 3BeHa ¢ mepenaroyHoin

byHKIHEH

Singular Values (dB)

1)
2)
3)
4)

40

30

20

10

0.143s +1
0.333s+1

Singular Values

-10

-20

-30

-40
107

Frequency (rad/sec)

Bbibepute Heckonbko 13 10 BaprMaHTOB OTBETA:

N OO W Ol



5) 7
6) 8
7) 4
8) 1
9) 10
10) 9
3agaHue Ne8
Y cTanoBuBIIeecs 3HaYCHUE MTEPEXOTHON (PYHKIINU 00BEKTa YIIPABICHUS C TIEpe-
5
JTATOYHOUN (yHKITHEH 0.2s+1 COCTAaBIISIET:
BbibepuTe ogvH U3 5 BaprMaHTOB OTBETA:
1) 1
2) 25
3) 5
4) 10
5) 0,2
3apaHue Ne9
Constart1| 1
0 10 2 o]
01s 0As+1
Constant Transgfer Fen Transfer Fen Scope

01
|

OHpeI[eJ'H/ITI) YCTAaHOBHUBIICCCA 3HAUCHHC BBIXOJHOI'O CUT'HAJIa CUCTCMBI

Bbi6epute oanH n3 10 BapnaHToB OTBETA:

1) 50

2) -5

3) 50/6
4) 9

5) -5/6
6) -1

7) 45/6
8) 5/6



9) 0
10) 10

3apaHue Ne10

Onpenenure nepenaTouHy0 (PYHKITUIO CHCTEMBI, COOTBETCTBYIOITYIO TTPUBEACHHOM
acumrrrornaeckou JIAUX

Singular Values
40

Singular Walues (dB)

Frequency (rad/sec)

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

20*(3 +1)
1 (55 +1)(0.25 +1)
10*(s+1)
2) (55 +1)(0.25+1)
10*(55+1)(0.2s+1)
Y (s+1)
(s+1)
4 (55 +1)(0.25 +1)

3apaHue Ne11

Onpenenute matpuLbl NPOCTPaAHCTBA COCTOSAHUSA CUCTEMBI,
COOTBETCTBYHLLMNE NPUBESEHHON CTPYKTYPHOM CXeme

10



& L % ! NeD)
" I Integrator Gain2 Integrator1 ’
&
& um
Bbibepute oavH 13 4 BapuaHToB OTBETA:
—-K4*K2 —-K5*K1*K2 K1*K2
1) A= . B= ; C=[0 1; D=[0|
K3 —K4*K2*K3 K6*K3
-K4*K2 —-K5*K1*K2 K1*K2
2) A= © B= ; C=[0 1; D=|0|
K3 —K5*K6*K3 K6*K3
—-K4*K2 —-K5*K1*K?2 K1*K2
3) A= . B= ; C=[0 1; D=[o|
K3 —K5*K6*K3 0
—K4*K2 —-K6*K4*K2 K1*K2
4) A= : B= ; C=[0 1; D=|
K3 —K5*K6*K3 K6*K3

3apaHue Ne12

Onpenenuts mporpammy GopMupoBaHus NepeaTouHON QYHKIIMU 00BEKTa MO €T0
CTYKTYPHOU CXeMe

GO—» 50

Inl

A\ 4

20
0.04s
Transfer Fcnl

0.05s+1
Transfer Fcn

\ 4

[
>

25

\ A 4

vy
A
) 4
G

0.5s+1 Outl

Transfer Fcn2

Gainl

0.05 |<

Gain

0.001|4

Bb|6ep|/|Te OAVH N3 5 BapnaHTOB OTBeTa:
w1l = tf(50, [0.05 1]);
w2 = tf(20, [0.04 1]);
w3 = tf(25, [0.5 1]);
w4 = tf(0.4);
w5 = tf(0.05);
w6 = tf(0.001);

11



s = append(wl1,w2,w3,w4,w5,w6);
h = connect(s,[10-6;21-5;32-4;430;530;630], 1, 3);

w1l = tf(50, [0.05 1]);

w2 = tf(20, [0.04 0]);

w3 = tf(25, [0.5 1]);

w4 = tf(0.4);

w5 = tf(0.05);

w6 = tf(0.001);

s = append(w1,w2,w3,w4,w5,W6);

h = connect(s,[10-6;21-5;320;430;530;630], 1, 3);

w1l = tf(50, [0.05 1));

w2 = tf(20, [0.04 0));

w3 = tf(25, [0.5 1]);

w4 = tf(0.4);

w5 = tf(0.05);

w6 = tf(0.01);

s = append(w1,w2,w3,w4,w5,W6);

h = connect(s,[10-6;21-5;32-4;430;530;630], 1, 3);

w1l =tf(50, [0.05 1]);

w2 = tf(20, [0.04 0]);

w3 = tf(25, [0.5 1]);

w4 = tf(0.4);

w5 = tf(0.05);

w6 = tf(0.001);

s = append(wl1,w2,w3,w4,w5,wW6);

h = connect(s,[10-6;21-5;32-4;430;530;630], 1, 3);

w1l = tf(50, [0.05 1]);

w2 = tf(20, [0.04 0]);

w3 = tf(25, [0.5 1]);

w4 = tf(0.4);

w5 = tf(0.05);

w6 = tf(0.001);

s = append(w1,w2,w3,w4,w5,w6);

h = connect(s,[10-6;21-5;32-4;430;520;630], 1, 3);

3apaHue Ne13

[TocTaBbTE B COOTBETCTBUE CTPYKTYPHYIO CXEMY U TIPaBUIILHBIN HA0OD
nepeaaToYHbIX QyHKIIUN

12



F«?— Wc
Wb
( g Wa

1)

2)

3)

BbiGepuTe oauH 13 4 BapnaHToOB OoTBeTa:

W, =Wa(l+Wf +Wb*WCc)

WYF
WYU
WYF

WYU

YF

YU

WYF

=Wc

=Wa

=Wa(Wf +Wb*Wc)+Wc

—Wa(1+Wf +Wb*Wc)
Wc

" 1-WbWc

_ Wa
1-WaWb

=Wa(Wf +Wb*Wc)+Wc

3apnaHue Ne14

OnpenenuTs MOJIENb, COOTBETCTBYIOIIYIO YPAaBHEHUSM

0.2‘3—)'([1 +x =10*(U —0.01x,)

O8d— = 5*(X1 - 0.1X2)

i
D +
Cons

Gain -

BbibepuTte oanH 13 4 BapnaHToB OTBETA:

13



Constant

2) Integraiori @
a1
Gaind \J
Integrator E
3) -
Constant ’ —.@
4) Ezin Integrato Scope
0.1
Gaind \\J
3apnaHue Ne15
OHpCI[CJII/ITL CUCTCMY ypaBHeHI/Iﬁ I10 KOTOpOfI IMOCTPOCHA MOACIIb
Consiant > I:l
Gain5 Integrator Scope
Gaind
1] ]

BbiGepuTe oauH 13 5 BapnaHToB oTBeTa:

0294 x ~10%(U ~0.01x,) — 0.5,

dt

1
: dx,

0.8—==25x,-0.8x
at X 2

14




0.2‘2—)‘1:10*(U ~0.01x,) - 0.5%,
) i
0.82%2 = 25x —0.8x
at Xy 2
[ dx,
0. d—le*(U —0.01x, ) —0.5x,
3) dt
0822 = 25 (x —0.8x,)
SR
0'2% ~10*(U —0.01x, — 0.5x, )
)
dx
0.82%2 = 25x —0.8x
at X 2
0.2‘;—"1=1o*(u ~0.01x,) - 0.5x,
5’ d)f
0.82%2 = 25x —0.8x
at X 2

3.2 Tematnka KypcoBbIX padoT

Kypcosas paboma no oucyuniune ne npedycmompena y4eoHvim nAaHoM

4. KOHTpOIbHO-0LIEHOYHBIE MaTePHAJIbI ISl IPOMEKYTOYHON aTTeCTalluy M0 y4eOHOM
JUCLUTIIINHE

O1LeHKa OCBOEHHS JUCIUINIMHEI IPEAYCMATPUBAET IPOBEACHNE IK3aMeEHa
yKazamo opmy ammecmayui, npedyCMOMPEHHYIO Y4eOHbIM NAAHOM

4.1.  Bompocsl (3a1anus) K 9K3aMeHY 10 TUCIHUIUIUHE (B TECTOBOM (hOpMe KaxIbIi
BOIPOC UMEET MHOKECTBO BapUaHTOB MPAKTUYECKON YACTH)

1. MaremaTtudeckoe onrcaHue o0beKkTOB yrpasieHus. [lonarue nepenatounoit GyHKIM 00b-
€KTa yIpaBJICHHUS.
2. Tlomy4uTh MAaTPHIIBI TPOCTPAHCTBA COCTOSIHUI 00BEKTA YIIPABICHUS, HMEIOIIETO CTPYKTYPY

2 1
CO—b—w{s >—» MDD

i 0.0252+0.15+1 Dutd
Zain Transfer Fcn Integrator

Zain

u_q}.

3. MaremaTtnueckoe onucanue o0beKToB ynpasieHus. ZPK-mozaens oobekra.

15



4. Onpenenuth NEPenaTouHy0 ¢(YHKIIHIO Wyg 00bEKTa yIMpaBlIeHUS MO €r0 CTPYKTYPHOU

CXEMCEC

tf3 iof

X
>3, w1 W2 %é—b w3 Yy

tf tf1 tf2

tf5

W6 ¢

5. MaremaTnueckoe onucaHue o0beKToB yrnpasieHus. CucreMa npocTpaHCTBa COCTOSTHUM 00b-
eKTa.
6. Iocrpouts JIAUX u JI®UX o0bekTa ¢ mepenaTouHoi GpyHKIue

(0.25+1)
(0.55+1)(0.1s+1)

7. CrpykTypHas cxema cucteMsl ynpasieHus. [lepenarounblie (yHKIIMHM CUCTEMBI.
8. IloxazaTenu KauecTBa MEPEXOJHON XapaKTEPUCTUKH.
9. CrpykrypHas cxema cucTeMsl yrpasieHus. [loaydenne MaTpuil IpocTpaHCTBA COCTOSHUS CH-

CTEMBI.
10. KadecTBeHHas OLICHKA [IEPEXOHON XapaKTEPUCTHKH I10 MapaMeTpaMm IepeiaTouHoi GyHKINU
00BEKTa Ha IPUMEPE 3BEHA

(0.45+1)
(0.2s+1)

11. Bpemennsie xapaktepuctuku CAY.

12. YactoTtHble Xxapakrepuctuku CAY.

13. Onenka kadecTBa MEPEXOJHON XapaKTEPUCTHKH TI0 PACTIOIOKESHUIO HYIIEH U MOJIIOCOB Tepe-
JaToO4YHOM (yHKIMHU (ONpeAenauTh TpedyemMoe 3HaueHHe KOpHEeH XapaKTepUCTHUECKOro ypas-
HEHHsI CHCTEMBI YE€TBEPTOTO MOPSIKA, €CIIM TpeOyeTcst UMeTh BpeMs perynupoBanus 0,2 ¢, u
nepeperyiaupoBanue He 6oiee 20 %).

14. TunoBsie TUHAMUYECKHE 3BEHBS: MHTETPUPYIOIIEE 3BEHO.

15. TunoBele AMHAMUYECKUE 3BE€HbS: allepUOANYECKOE 3BEHO.

16. TumoBsle AMHAMUYECKUE 3BEHBS: KOJeOaTeTbHOE 3BEHO.

17. CraTnueckast TOUHOCTh CHCTEM aBTOMATHUYECKOro ympasieHHs. OnpenennuTs BEIUUUHY yCcTa-
HOBHBIIEHCS OIIMOKH YIIPABICHUS JIJIsl CHCTEMBI

= 10
b )—wis > o
— . 0.02s240 15+1 0.15+1 Qutt
Gain Transfer Fon Transfer Fend
3in

2

18. TumoBsie AMHAMUYECKUE 3BEHBS: KOHCEPBATUBHOE 3BEHO.

19. IloHsATHE acTaTM3Ma CUCTEM aBTOMAaTHYEeCKOro ympaieHHs. CTPYKTypHas CXeMa CHUCTEMBI,
MMEIOINasl aCTaTU3M IEPBOro MOpPsiAKa OTHOCUTEIBHO 3a/1al0IIET0 BO3IEHCTBUS.

20. TuroBbIe IMHAMHUYECKUE 3BEHbS: HHTErPUPYIOIee HHEPIIHOHHOE 3BeHO ( K/ S(TS +l)).

16



21.

22.

23.
24,

25.

26.
27.
28.
29.
30.
31.
32.
33.
34.

Ilonsarue yCTOfI‘-IHBOCTPI CUCTCM aBTOMATHUYCCKOI'O YIIPABJICHUS. MGTOIIBI ITIOBBIIIICHUE 3aI1aca
YCTOMYHUBOCTH CUCTEMBI.

BoccTtaHoBUTH CTPYKTYPHYIO CXEMY CUCTEMbI aBTOMATUUYECKOTO YIIPABJICHHS, UMEIOIIETO Clie-
JYIOIIME MaTPULIbI IPOCTPAHCTBA COCTOSHUN

~10 0 100, |0
a=|-50 -5 50, b=|5, c¢=[100 0 0], d=0
0 1 0 0

TurnoBsie AMHAMHYECKUE 3BEHbBSI: N30APOMHOE 3BEHO ( k(TS +1)/ S).

Jlorapudmuueckuil 4aCTOTHBIN METO KOPPEKIHH cucTeMbl. [locienoBaTeibHOE KOPPEKTHPY-
IOLLEE YCTPOMCTBO (HA IMPUMEPE CUCTEMBI CO CTPYKTYpOU

2 10
o 5 - I
— . 0.0252+0 15+ 0.1+ Dt
ain Transter Fen Transfer Fenl
Faini
n
0.04

TunoBsle coeqMHEHNS TUHAMUYECKHUX 3BEHbEB (I10CIIe10BaTeIbHOE, TapaJlIeNIbHOE, BCTPEYHO-
apajuIeNIbHOE).

CBs13p IEPEXOIHOTO MPOLIECCA CUCTEMBI M BEILIECTBEHHOM YaCTOTHOM XapaKTEPUCTHUKHU.
[Toctpoenue JIAUX u JIOUX pa3oMKHYTONH OTHOKOHTYPHON CHUCTEMBI.

Y CTOWYUBOCTH CUCTEMBI ABTOMAaTUYECKOTO YIIPABJICHHUS.

Kpurepuii ycroituuoctu I'ypBuna.

JlorapudmuuecKkuii aHaor Kputepus ycroiunBoctd HalikBucra.

[TpyHIMI TOCTPOEHMSI MOAAIBLHOIO PETYJIATOPA CUCTEMBI aBTOMATUYECKOTO YIIPABIICHUS.
AcTatn3M CUCTEMBI ABTOMATHUYECKOTO YIIPABIEHUS K BO3MYILAIOIIEMY BO3/ICHCTBUIO.
OO6nacTh yCTOWYMBOCTH CUCTEMbI aBTOMATUYECKOTO YIIPABJICHHUS.

Onpenenenre YaCTOTHBIX XapaKTEPUCTUK 00OBEKTa YIPABIEHHUS 10 €ro MepelaTOuHON PyHK-
LUN.
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5. Kpurepuu u mkansl Jj1si MHTETPUPOBAHHOMN OLIEHKH YPOBHS
c(OPMHUPOBAHHOCTU KOMITETEHLIUI

I/IHIII/lKaTOPI)I KOM-
MNETCHIINN

HEY/T1OBJICTBOPUTECIBHO

YAOBJIETBOPUTEJIBLHO

X0pomIo

OTJIHYIHO

Tlos1HOTA 3HAHMH

Y pOBCHb 3HAHUI HUXKE
MUHIMaJIbHBIX TpeOOBa-
Hui. TecThl o paznenam
MUCLUIUIMH HE MPOM-
nensl. JlabopaTtopHsIe pa-
0OTHI BBITTOJIHEHEI HE B
[TOJTHOM 00BeEME

MuyHUMaNIBHO AOIYCTUMBII
ypoBeHb 3HaHuM. TecThl o
pazzienaM JUCLUILIMH IpoK-
TEHBI yJOBIETBOPUTEIBHO.
JlabopaTopHBIE PaOOTHI BBI-
[IOJTHEHBI B IOJTHOM 00BeMe

'YpoBeHb 3HaHUIT B 00bEME,
COOTBETCTBYIOIIEM TIPO-
TpaMMe IMOATOTOBKA. TecThl
10 pa3genaM AUCIIUTUINH
mpoiinens! xopomro. Jlabopa-
TOpPHBIE PAOOTHI BHITIOTHEHBI
B IIOJIHOM 00BEME

YpoBeHb 3HaHUIT B 00B-
eMe, COOTBETCTBYIOIIEM
[IporpamMme TOTro-
TOBKH, TECTHPOBAHHE
[IPOKUJEHO OTIUYHO, JIa-
OopaTopHBIE pabOTHI
BEITTOJTHEHBI B TIOJTHOM
00BEME

Hanuumne ymeHuit

IIpu pemenuu craHAapT-
HBIX 3a/1a9 HE IIPOJICMOH-
CTPHPOBAHBI OCHOBHBIE
ymeHnus. imenu mecto
rpyObie ommoOku. Ciaaboe
BJIa/ICHHIE TaKeTaMU aHa-
miza CAY

[IpoeMOHCTpUPOBaHBI OC-
HOBHBIC yMEHHA. Perensl
TUITOBBIE 3a1a4H. VIHANBUIY-
QIIbHBIC 331a49H PEIICHBI 110
TUIIOBOMY IIA0OJIOHY.

[IponeMOHCTpUPOBAHEI BCE
OCHOBHBIE YMEHHS. PereHsl
THIIOBBIE 3a1a4n. Beimon-
HCHBI WHIVBHyaJIbHbIC 3a-
aHWs, B IOJTHOM 00BbEMeE, HO
HEKOTOpBIE C He0YeTaMHt.

[IpoiIeMOHCTPUPOBAHEI
BCC OCHOBHBIC YMEHUS,
[pEIIICHBI BCE OCHOBHBIE
337129, BBITOJHEHBI BCE
MHIMBHyaJIbHBIC 3a]a-
HUS B [IOJTHOM 00BbeMe.

XapakrepucTuka
copMupoBaHHOCTH
KOMITeTeHI[UH

KomrnereHnus B OIHOM
Mepe He c(hopMHpOBaHa.
meromuxcst 3HaHUM,
YMEHHUI1, HABBIKOB HEZIO-
CTaTOYHO JIJIsl pELICHUS
MpakTHIecKuX (Tmpodec-
CHOHAIBHBIX) 3a1a4. Tpe-
OyeTcst MOBTOpHOE 00yUe-
HIIC

ChopMHPOBaHHOCTH KOMIIE-
TEHLIUH COOTBETCTBYET MH-
HIMaJIbHBIM TPEOOBaHUSIM.
lmeronuxcs 3HaHUM, yme-
HI1, HABBIKOB B II€JIOM J0-
CTaTOYHO JIJISl pELICHUS
MpaKTHIecKuX (Tpodeccro-
HaIBHBIX) 33734, HO TpeOy-
eTCs IOTIOJTHUTENbHAS TIPAK-
THKA 10 OOJIBIIMHCTBY MPAK-
TUYECKHX 3a7ad.

ChopMHUPOBAaHHOCTH KOMIIE-
TEHLUH B 1IEJIOM COOTBET-
CTBYET TpeOOBAaHUAM, HO
ecTb HeloueTsl. MMeromuxcs
3HAHWM, YMEHU, HABBIKOB U
MOTHBAIMH B LIEJIOM JIOCTa-
TOYHO JJIsl PELICHUS ITPAKTH-
gecKux (MpoeccCHOHAIh-
HBIX) 337124, HO TpeOyeTcs
TTOTIOJTHUTENNbHAS IPAaKTHKA
110 HEKOTOPBIM NpOdeccHo-
HaJIbHBIM 331a9aM.

CchopMHPOBaHHOCTH
KOMIIETEHIIMH MOJIHO-
CTHIO COOTBETCTBYET
TpeOOBaHUSIM.
Meromuxcs 3HaHU,
YMEHM, HABBIKOB U MO-
TUBALMY B IOJTHON Mepe
TOCTATOYHO JUIS Pelle-
HUS CIOXHBIX IPaKTHU-
geckux (mpodeccno-
HaJIbHBIX) 33/1a4.

'Yposens chopmupo-
BAHHOCTH KOMIIETEH-
M

Huzknii

Hwuxe cpegnero

Cpennwii

Bricokuit
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