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IMacnopt ¢oHAA OLIeHOYHBIX CpPe/ICTB

TIPOLIECCOB

Tabsmria 1
MOLVIIE dopmupyeMsble OueHouHble
Ay KOMIIeTeHL[UU MaTepuasbl KonnuecTtBO
JUACLUTITAHBI
WY UX YaCTU Y CpeJICTBa
OO61me cBeieHUs O CobecenoBaHue 20
cucTemMax u
371eMeHTax
ABTOMAaTHKU TCk 37
3aiqura JIP
YK-1. Ciocoben 36
TexHuueckue (CobecenoBanue)
OCYILIECTBJIATH MOUCK,
cpefcTBa -
KPUTUYECKUHM aHa/IU3 U
aBTOMAaTHKHU
CUHTe3 MH(pOpMaLuH, TCk 105
TPUMEHSTh CUCTEMHBIN
TOA X0/, IJIS pelleHus 3amura JIP 35
Cucremsl MOCTaB/IeHHbIX 3a/1a4 (CobecemoBanue)
aBTOMaTHUUYeCKOT 0
yTipaBJ/iIeHUs
TCKk 26
ABTOMaTH3aLus
TeXHOJIOrUYeCKUX TCKk 24




1 OHEHOYHBIE MATEPUAJIbL, HEOBXO/JUMBIE
AJI1 OOEHKHW 3HAHNHY, YMEHWU 1 HABBIKOB JEATE/IBHOCTU
B ITPOIECCE OCBOEHVA JUCLIAIL/IMHBI

Tabnuua 2 — dopmupyeMble KOMIETeHLUU

YK-1. Cnnocoben
OCYIL[eCTBJIATD TIOUCK,
KPUTUUECKUH aHa/Iu3 U
CHHTe3 MH(bOPMaLIUH,
TIPUMEHSITh CHUCTEMHBIH
TOJIXO/, ZJ1s1 PeIlleHust
IIOCTaBJ/IEHHBIX 3aJau

Y otleHKHU. OT/MyaeT (akThl OT MHEHUH, MHTepIipeTaLyy,
OLIEHOK U T.Jl. B PACCY>X/J€HUSIX JPYTUX yUaCTHUKOB
JesiITeIbHOCTH

Kog 1 HaumeHOBaHue Kog 1 HavMeHOBaHNe UHMKATOpa JAOCTHKEeHUS OLeHouHbie
KOMIIeTeHL|UU KOMITeTeHLMM (YaCTU KOMITeTEeHLMH) MATEPHAIBI
U CpejCTBa
1 2 3

Mojaysb 1. O6mue cBeieHHsI 0 CHCTEMAaX U 3/IEMEHTaX aBTOMAaTHKH
N-1yk-1 AHanm3upyeT 3a/auy, Bbijesss ee 6a30Bbie Cobecepo-

COCTaBJISAIOLIMe, OCYIeCTBIIseT JeKOMIIO3ULIUIO 3aiaull. BaHUe

N O-3yk-1 PaccmaTpuBaeT BO3MOKHbIEe BapUAHThI
pelleHus 3a/jauM, OLleHUBas UX JOCTOUHCTBA U
HepocraTku. M/1-4yk-1 I'paMOTHO, /10ru4HoO, TecTpo-
apryMeHTHPOBaHHO (POPMHUPYeT COOCTBEHHbBIE CY>KIEHUS BaHI/IPe

MO,E[YJIB 2. Texunueckue CpeaACTBd dABTOMATHKH

N-1yk-1 AHanM3upyeT 3a/auy, BbiJesss ee 6a30BbIe
COCTaBJIAIOLYe, OCYLLeCTB/IsIeT JeKOMITO3ULIUIO 3a/jauM.
NO-2yx1 HaxoguT v KpUTHUYeCKU aHa/Iu3upyeT
vHopMaLro, He0OX0JUMYIO /ISl pelLleHust
rocrasyieHHOM 3aaun. M/I-3yk.1 PaccmaTtpuBaer
BO3MOJKHbI€ BaApUAHThI pelleHus 3a/iauy, OLleHUBasi UxX
JIOCTOMHCTBA U HepocTaTku. M/1-4yk-1 ['paMoTHO,
JIOTUYHO, apTYMEeHTHUPOBAHHO (OPMHUPYeT COOCTBEHHbBIE
CyXzeHus U oljeHKU. OTnyaeT (akTbl OT MHEHUH,
VIHTepIIpeTali, OL|eHOK U T.JI. B PACCY>KJeHUSIX IPYTUX
Y4aCTHUKOB JesaTenibHOCTU. N/I-5yk-1 Onpesesnsier u
OLIeHMBaeT 0CJIe[ICTBUSI BO3MOJKHBIX PeLIeHHUI 3a/jauu

3arura JIP
(cobeceno-
BaHUe)
Tectupo-

BaHHe

Mogaysb 3. CucTeMbl aBTOMaTHYeCKOro ynpaB/ieHUs

N-1yk-1 AHamM3upyeT 3a/auy, BbiJesss ee 6a30BbIe
COCTaBJIAIOLYe, OCYLLeCTB/IsIeT JeKOMITO3ULIUIO 3a/jauM.
NO-2yx1 HaxoguT v KpUTHUYeCKU aHa/Iu3upyeT
vHopMaLrio, He0OX0JUMYIO /ISl pelLleHust
rocrasyieHHOM 3aaun. M /I-3yk.1 PaccmaTtpuBaer
BO3MOJKHbI€ BapUAHThI pelleHus 3a/iauy, OLleHUBasi UxX
JIOCTOMHCTBA M HepocTaTku. M/1-4yk-1 ['paMoTHO,
JIOTUYHO, apTYMEHTHUPOBAHHO (OPMHUPYeT COOCTBEHHbBIE
CcyXJeHus U oljeHKU. OTnyaeT (akTbl OT MHEHUH,
VIHTepIIpeTalui, OL|eHOK U T.JI. B PACCY>KJ€HUSIX JPYTUX
Y4aCTHUKOB JesaTeribHOCTU. /I-5yk-1 Onpesensier u
OLlIeHMBaeT M0CJIe[ICTBUSI BO3MOJKHBIX PelleHUH 3a/jauu

3arura JIP
(cobeceno-
BaHUe)
Tectupo-

BaHHe

Mojaynb 4. ABTOMaTH3a1[usl TEXHOJIOTHUECKUX MPOLeCcCoB

N-1yk-1 AHanm3upyeT 3a/auy, Bbijesss ee 6a30Bbie
COCTaBJIAIOLYe, OCYLLeCTB/IsIeT JeKOMITO3ULIUIO 3a[jauH.
N-3yk-1 PaccmaTpuBaeT BO3MOXHbIE BaPUAHTHI
pelLleHus 3a/lauu, OL[eHUBast UX JOCTOUHCTBA U
Hegocratku. U/1-5yk.1 OnpefernseT U oLleHUBaeT
T10C/Ie/ICTBUSI BO3MO)KHBIX pellleHU 3a[jauu

Tectupo-
BaHUe




OueHOUHBbIe MaTepHa/Ibl U CPEJACTBA /ISl MPOBEePKH
chopMHUPOBAHHOCTH KOMIIETEHIMH

Moaynas 1. O0uiue cBeJjeHHs 0 CHCTeMaX M 3/IeMeHTaX aBTOMAaTHKH
CobeceoBanue mo moaysio 1

Bonpocbl 01 cobecedosaHusi:

[ToHsiTHe CXeMBbl.

Bubl ¥ TUIIBL CXeM.

TpeboBaHus K CXeMaM.

YcnoBHble rpadrueckre 0603HaueHs 37IeMeHTOB aBTOMaTHKU B CXeMax.

5. CTpyKTypa W TIPUHLMII T[OCTPOEHUS NPUHLMITMAIBHON 3/IeKTPUUECKOM CXeMbl
yrpaB/ieHus], 6JIOKUDOBKM M CHMTHa/MW3alMyd MallliH U MeXaHW3MOB MOTOYHOW JIMHUU (Ha
KOHKDEeTHBIX [pUMepax).

6. Buabl 1 TUIIBI CXeM.

7. Ormpenenenve GyHKIMM 3/1eMeHTHOM 6a3p1 CAY.

8. HaxoxxgeHnue Bo3mencTBur U curHanoB CAY.

9. Omnpepgenenve npuHLuIia ynpasiaeHus CAY.

10.CoctaBnenue jsioruku pabotsl cxembl CAY.

11.CoBepiueHcTBoBanue CAY Ha OCHOBe codyeTaHHUsl (PyH/laMeHTaJbHbIX MPUHLMIIOB
yrpaB/ieHUsl.

12.TIpounTtaTe npUHOMNIUaNbHY0 cxemy CAY.

13.Kak orpezienieHbl hyHKIMY 37ieMeHTHOU 0a3bpl CAY?

14.Kakumu cBoiicTBamu 06/1afiaeT 00BeKT yrpaBaeHUs ?

15.Kak cocraBiieHa (pyHKLMOHaMbHas cxema CAY?

16.Kakoy npuHLMNI yIipaB/ieHUs 3a/I0KeH B CUCTeme?

17.Kakasi obpaTHasi CBsi3b [IeMCTBYeT B CCTeMe U B UeM OHa MPOSIB/ISIeTCs?

18.B uyem 3akiirouaercs coBepiuieHCTBOBaHWe CAY Ha OCHOBe COYeTaHHUs
(dyHAaMeHTa/IbHbIX PUHLIMIIOB yIIPaBIeHUs ?

19.Kak HasbiBaeTCsi cxema, OIpeJessrollasl MOJHbIM COCTaB 3JIEMEHTOB U CBsA3eHU
MeX1y HUMU?

20.Kakum o06pa3om Mpou3BOAATCA TYCK KM OCTAHOBKA 3J/IEKTPOJBUraTesiell Bcex
MallWH U MeXaHU3MOB [IOTOYHOU JINHUU?

P

KomnbrorepHoe TectupoBanue (TCk)

Bbibepume 0OuH npasu/ibHblil 6apuaHm omeema u Haxcmume KHonky «/lanee»

CBOIICTBO 3/1eMeHTa CHCTeMbl Ilepe/JaBaTh BO3/|efiCTBHUsS 0T BX0/ja K BbIX0/ly 0e3 HCKa)KeHHH, HO C
0TCTaBaHHEM BO BpeMeHH, Ha3bIBaeTCsA:

CamoBbIpaBHUBaHVe

+3amna3pIBaHre

AKKyMyupytoias ciocoOHOCTh

NHepriioHHOCTH

Bpemsi 0T MOMeHTa NOAaUy BO3MYIIeHHsA J0 MOMEHTAa, KOrAa ynpasB/ifieMblii MapaMeTp AOCTUTHeT
CBOEro HOBOI'0 yCTAaHOBMBILEroCsl 3Ha4YeHUs1, Ha3bIBAeTCA:

+Bpewms pasroHa

Bpewms 3amna3gbiBaHus

[TocTosiHHAs1 BpeMeHU



Bpewms perynuposanus

Bpewms, B TeueHHe KOTOPOro pery/JiupyemMbid NapaMeTp Moc/ie HAaHeCeHUsi BO3MYILIeHUs He
U3MEeHseTCsl, Ha3bIBaeTCs:

+Yucroe 3anasjpiBaHue (TiepefaTOuHoe, TPaHCIIOPTHOE, AUCTaHLIMOHHOE)

[TepexogHoe (eMKOCTHOE) 3ara3/ibIBaHue

[TonHoe 3ama3gbiBaHue

C yBe/iHYeHHEM NMOCTOSIHHON BpeMeHH 00beKTa /I/TUTe/IbHOCTD MePexoJHOro mpoiecca:
+[IponopLirioHaIEHO BO3pacTaeT

[TporiopioHa/ILHO YMeHbIIaeTCs

He usmensietcs

Pe3ko ymeHsbi1aeTcs

IIpu yBe/THUYeHHH NOCTOAHHON BpeMeHH T, yC/I0BUA yNIpaB/IeHHs] 00BeKTOM:

He 3aBucsar

Ynyuiarorcs

+YXyamarorcs

3HaAuUTe/IbHO yJyUllatoTCst

XapakTep MoCTaB/IeHHOH 3a/lauH, YC/I0BHs NIPOBe/JeHMsI ONbITOB, XapaKTepP 3KCITyaTal[MOHHbIX
BO3MYII[eHHH, JOMYCTHUMBbIE [0 TeXHO/IOTMYECKHUM TPe00BaHUAM OTK/IOHEHHsI HCC/Ie/lyeMou
BeJTHUMHBI OTIPE/Ie/ISAIOT BHIOOP:

+MeToza uieHTUGUKALUKU 00BEKTa

Perynaropa

Metoga uccienoBanrss CAY Ha KaueCTBeHHbIe TTOKa3aTe v paboThl

Kpurepus ycroriunBoctu CAY

NpenTudukaiys 00beKTa aBTOMaTH3ALHMHA MOXKET ObITh BBIMIO/THEHA:

TonbKO 3KCrepuMeHTaIbHbIMU MeTOlaMU

TonbKO UKC/IeHHBIMU MeTOZlaMU C IpuMeHeHneM DBM

+Kak 3KcrieprMeHTa/IbHbIMU, TaK U UAC/I€HHBIMU MeTO/IaMU

Mojenb, o/ KOTOPO# NMOAPa3yMeBaeTCsi COBOKYITHOCTh yPaBHeHUH ¥l TPAaHMUYHBIX YC/I0BUM,
ONMUCHIBAKIIMX 3aBUCMMOCTh BbIXOJHbIX Be/IMUMH OT BXO/JHBIX B YCTAHOBHMBILEMCS U MePeX0HOM
peXxuMax, Ha3bIBaeTCs:

dusnueckas

+MareMatuueckasi

OJIeKTPOHHAas

B ocHoOBe Mo/100Msi MOJIe/TH U OPUTHHAJ/IA JIE)KHT:

[MpuHUMN felicTBUS

+W1eHTUYHOCTh MaTeMaTUUeCKOro OMMCaHusI MPOLIECCOB B MO/Ie/TM U OpUTUHAJIe

KoHCcTpyKTHBHOE HCIIOHeHue

OcHOBHOe Ha3HaueHue

MeToj NOCTPOEHHsI MOJIE/TH 00'beKTa, MPUMEHUMOM /I/Isi BCEro K/1acca OfHOTHITHBIX 00HEeKTOB,
M03BOJIAIOIIEH OLIeHUTD B/IMsSIHHEe KOHCTPYKTHBHO-TEXHO/IOTHUEeCKHX MapaMeTPOB 00beKTa Ha ero
CTaTU4YecKHe U JUHAMHUeCKHe XapaKTepPUCTUKU NMPHU HeBbICOKOH TOYHOCTHU OMHMCAaHUSA,
Ha3bIBaeTCs:

+AHanuTUUe CKUI

JKcrneprMeHTa/IbHbIN

JKcrneprMeHTalbHO-aHATUTUYeCKU T

MeToj NOCTPOEHHsI MO/Ie/TH, KOTOPasi XapaKTepPHU3yeTcsl 00/1bII0H TOUHOCTHIO, a TIPH
HCI0/1b30BaHUH aKTHBHOI'0 3KCIIepMMeHTa U 3HAUMTe/IbHO MeHbIIUMHU TPyAO3aTpaTaMu,
Ha3bIBaeTCs:

AHanaThueckuit

+3DKCIrepuMeHTaTbHbIN

JKcrneprMeHTalbHO-aHATUTUYeCKU T

Bobiive nepcneKTUBBI HMeeT SKCIepUMeHTa/IbHO-aHA/TUTUYeCKHU MeTo/] OCTPOeHHUs MO e/TH
00beKTa, P KOTOPOM:



+YpaBHeHUs CTaTMKU M JJMHAMUKH COCTaBJ/ISIFOT aHAJIMTUYECKUM MeTOZ0M, a KO3((ULIMeHThI TUX
ypaBHEHUM HaXO/ST SKCIIePUMeHTa/IbHO Ha peasibHO CYyL[eCTBYIOLIUX 00beKTax

CraTnyeckue U JUHAMUYeCKHe XapaKTepUCTUKU CHUMAaKOT SKCIIepUMeHTa/IbHO, 3HaueHusI
KO3((pMLMeHTOB OIpe/ie/sitoT aHaIMTUYECKU

Bban3ocTh pe3yibTaTa YMC/IeHHOr o pemieHus A depeHaIbLHOr0 YpaBHEeHHUS U
JKCIePUMEHTA/IbHOM MepexoAHO0N XapaKTepUCTUKHU SIB/IAETCS KpUTepueM:

OnryvMansHOCTH

MuxaiinoBa

+A/1eKBaTHOCTH MO/Ie/d ¥ 00BbeKTa

I'ypBuua

JInHeapu3alyusa HeJTMHENHbBIX CTaTUYECKUX XapaKTePUCTHUK OCYI|eCTB/IAeTCS HeCKOJIbKUMU
MeTojaMH. MeTo/], 0CHOBaHHBbIN Ha pPa3/io)kKeHUU aHa/IMTHUecKoil pyHkuuu y=f(x) B psap Teitsiopa u
0TOpachIBaHNHU YWIEHOB BBICIIEr0 MOPA/ KA Ma/IOCTH, Ha3bIBAETCA:

Meto[, KacaTe/bHOM

Mertop, ceky1eit

+MeTo/ MasbIX OTK/IOHEHUH

Jins onpe/esieHNs BpeMeHHOM XapaKTepPUCTUKHU (KPUBOM Pa3roHa) 00’beKTa HajJi0 MPOBeCTH:
AKTHUBHBIN 5KCIIEPUMEHT C UCI0/Ib30BaHUEM MepUOJUYEeCKOr0 BXOJAHOI 0 BO3/EMCTBUS
+AKTHBHBIN 3KCMIEPUMEHT C UCTO0/Ib30BaHUEM arepruoJuiyecKoro BXOJAHOI 0 BO3eUCTBUS
[TacCUBHBIN 3KCIIEpUMEHT

Jins onpejesieHNs1 KOMIIEKCHOM YaCTOTHOW XapaKTEPUCTHKH 00'beKTa Haji0 MPOBECTH:
[TacCcuBHBIN 3KCIIEPUMEHT

AKTUBHBIN 5KCIIEPUMEHT C UCI0/Ib30BaHUEM arlepuoJuyecKoro BXOJAHOT 0 BO3JeUCTBUS
+AKTHBHBIN 5KCMIEPUMEHT C UCTO0/Ib30BaHUEM ITePUOJMYECKOr0 BXOJHOT 0 BO3/eMCTBUS

IIpu BHICOKOM ypOBHe MOMeX U B C/Iydae HEBO3MO)XXHOCTH OPraHU30BaTh TpedyemMoe
AeTepPMHUHUPOBAHHOE BO3/eiiCTBHe /I/Isl IOCTPOeHHs Moje/ I 00beKTa 1e/ieco00pa3Ho MPUMEHHTD:
+3DKCreprMeHTalbHbIMA METO/, C TaCCUBHBIM 3KCIIEPUMEHTOM

AHanuTUuecKuii MeToz,

OKCIlepUMeHTa/IbHBIN MeTO/, C aKTUBHBIM 3KCIIEPUMEHTOM

Jins BHINOTHEHUsI UAEHTH(UKAIUH 00beKTa aBTOMATH3al[UH YHC/IEHHBIMU MeT0JaMH C
npumeHeHneM DBM Heo0xoaumo:

TosbKO onpefieuTh CTPYKTYPY Au(depeHLIMaTbHOTO0 YPaBHEHUS

Tonbko onpezenuTb KO3(PPULIMEHTHI AU(QepeHLManbHOr0 ypaBHEeHUS

+OrnpegenuTb CTPYKTYpPY AuddepeHLIMabHOTO YpaBHeHUS U ero KO3(PPUI[HeHTbI
I'paduueckas popma npeacTaB/ieHUs1 yCTAaHOBKH, NOSICHAIOINAA NPUHLMII AefiCTBUA U
B3aUMO/IeHCTBUA Pa3/IUYHbIX ee 3/71eMeHTO0B, YCTPONCTB MU B 11€/I0M CHCTeMbl aBTOMAaTHKH,
Ha3bIBaeTcs:

+Cxema

Yeprex

OCKU3

I'paduk

CxeMbl N0/Ipa3je/IAITCA Ha BUABIL: 3/1eKTPUUYeCcKHe, FipaB/inyecKne, THeBMaTHYeCKue,
KHHeMaTH4yecKHe, KOMOMHHPOBaHHbIE B 3aBUCHMOCTH OT:

OCHOBHOr0 Ha3HaYeHUs

+Bui0B 3/1eMEHTOB U CBSI3€H, BXOALMX B COCTaB YCTaHOBKU

KoHCTpyKTHBHOrO MCMO/THEHUST

[IpuHMna ynpasieHust

CxeMbl o/ipa3/e/IfAl0TCA Ha TUNBI CTPYKTYPHbIe, (DYHKI|MOHA/IbHbIE, IPMHIMNIHA/IbHBIE,
coejUHEeHMI (MOHTAa)KHbIE), MOJAK/TIOUEHHs], 00I1e, PaC0/I0)KeHUs B 3aBHCUMOCTH OT:
+OCHOBHOI'0 Ha3HauYeHUsl

Bui0B 5/1eMeHTOB U CBSI3€i, BXOALMX B COCTaB YCTaHOBKHU

Bupa sHepruu

KoHCTpyKTHBHOrO MCMO/THEHUST



CxeMa, oTpaXkawiasi B3auMO/IeCTBHE YCTPOKCTB, 0/I0KOB, Y3/I10B M 3/IEMEeHTOB aBTOMAaTHKH B
npoiecce X padoThl, Ha3bIBAETCA:

MoHTaxHas
CrpykTypHas
IIpyuHIMnansHas
+®yHKUMOHA/IbHAsA
JF®
X,
no [F¥|vo»
X2
3 co
Xy

M3o0paxxena cxema C AY c peryssiTopoM NpsAMOro JAeiicTBHs:
+®yHKIMOHA/IbHAsA

CrpykTypHas

IIpyuHIMnansHas

MoHTaxHas

Cxema, noKas3biBamiias B3auMocBA3b cocraBHbIX yacTteili CAP u xapakTepu3symoijas ee

AUHAMHUYeCKHe CBOﬁCTBa, Ha3bIBdeTCHA:

D yHKIMOHA/IbHAs
+CTpyKTypHas
IIpyuHIMnansHas
MoHTaxHas
w, e W
X, Xs 4
J Ws  [4— Wo
X9
—»
<—Ix_i 4
1 [
Cxema Y CHUCTeMBI peryiMpoBaHus TemMIeparypbl
TeI/IOHOCUTE/IA 3ePHOCYLIIHU/IKH:
MoHTtaxHas
IIpyuHLMnIManbHas
D yHKIMOHA/IbHAsA
+CTpyKTypHas

Cxema, nMoKa3bIBawLias COeAUHEHHsI COCTAaBHbIX YacTel YCTAaHOBKHM U OIpe/ie/iAiouiasa MpoBoja,
JKTYThI, Ka0e/ i1 WiId TPyOOnpoBoibl, KOTOPHIMH OCYIIeCTBJ/ISIOTCA 3TH COeJUHEHHsI, a TAK)Ke MecTa
X NPHCOeJMHEeHUS U BBO/ia, HA3bIBAETCA:

+MoOHTa)KHast

ITogxntoueHust

Pacrnionoxxenust

IIpyuHIMnIanbpHas

Bce annapaThl M I[eNId HMEIOT Onpeie/IeHHY0 IM(PPOBYI0 M OYKBEeHHYI0 MAapKHMPOBKH Ha CXeMax:
+MOHTa)KHBIX

CTpyKTYypHBIX

@ YHKLMOHATbHBIX

Pacrnionoxxenust

Cxema, omnpe/ie/if0LIasa MO/IHBIN COCTAaB 3/IEMEHTOB M CBsi3eill MeXAy HUMHU, U, KaK NPaBWJIo,
Aaolias JeTajabHoe MpeCTaB/JIeHHe 0 MIPUHI[UNAX PadoThl YCTAHOBKH, HAa3bIBAETCS:
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ITogxnroueHust

Pacrionoxxenus

+IIpuHUMNMaNbHas

MoHTaxKHast

BroienisiloTcs Henu CUioBbIe, yIIpaB/JIeHUsl, KOHTPOJIsl, CHTHA/IU3aLiii Ha CXeMax:
+I[IpyuHUMNMANTBHBIX

O YyHKIMOHATBHBIX

CTpyKTypHBIX

Pacrionoxxenus

Ha cxeMax 10/DKHO ObITh KOJIMYECTBO W3/I0MOB M MepecevyeHri IMHUN CBSI3U:

He g0/mKHO OBITBH

bespasnuuno

Haubonbiiee

+HavmeHbl1iiee

Bce 3/1eMeHTBI 0/JHOT0 anmnapaTra Ha MPUHI[UNHA/IBHON CXeMe Mo/y4alT OyKBeHHOoe 0003HaueHHe:
Pa3znnunHoe

+OarHakKoBoe

JonyckaeTcsa U To U ipyroe

Bce 3/1eMeHTBI Ha Y/IEKTPHUYECKOI MPUHI[UNHATIBHOM CXeMe H300paXkalTcA B MOJI0KEHUH, KOrjja Ha
Hee:

[TogaHo HanpskeHHe

+OTCyTCTBYeT HarpsbkeHue U Ha OT/Je/bHble 3/IeMeHThI He 1eCTBYIOT HUKaKue MeXxaHUuecKue
BO3/eliCTBUSA

Ha oTzenbHble 371eMeHThbI CXeMBbI IeCTBYIOT MeXaHUueCKue BO3/|eHCTBUS

IIyck 1 ocTraHOBKa 3/1eKTPOJABUraTe/ied BceX MallluH U MeXaHU3MOB MOTOYHOM JIMHUU
NPOU3BOJUTCA:

+I1ycK - TIpOTUB JBWXKEHHUS MPOAYKTa, OCTAHOBKA - 110 X0y €ro ABWUXEeHHUSs

[lyck - mo xoay ABM)KeHHs TIPOAYKTa, OCTAHOBKA - TIPOTUB €ro JBH)KEeHUs

[1yck u ocTaHOBKa - TIPOTUB JABW)XEHUS MPOAYKTa

[1yck u ocTaHOBKa - 10 X0y ABHWKEHUS TIPOAYKTa

CxeMoii aBTOMaTHYECKOr'0 yIpaB/IeHUs MOTOYHOM JIMHHUEH 0/DKHA ObITh MpelyCMOTPeHa
NMPOU3BO/ICTBEHHAsA 0CTAHOBKA ee B TAKOU MOC/IeA0BaTe/IbHOCTH:

+CHayasia OCTaHaB/IMBaeTCs TOJIOBHOM MeXaHK3M, a 3aTeM C BbIIep>KKOM BpeMeHH BCe OCTa/lbHbIe
MaIlIMHbI, 0CBOOOAUBIIIMECS OT MPOAYKTa

Bce MalmnHbI 0OCTaHaB/IMBAKOTCS OAHOBPEMEHHO

MalunHbl 0CTaHaB/IMBAOTCS B [10C/I€0BATEIbHOCTU TIPOTUB [JBU)KEHUS MPOAYKTa

IIpu aBapuiiHOM OTK/IIOUEHHUH OHOW W3 MAIIIMH MOTOYHOW JIMHUH JO/DKHBI 0CTaHAB/IMBAThCA 0e3
Bbl/IeP)XKU BPeMeHHU:

Bce malimHbI MOTOUHOM TMHUM

+Bce MammHbl, paboTarolijie Ha ee 3arpy3Ky

Bce MarmHbl, paboTaroiijie Ha ee pa3rpy3Ky

IIpuHOUNUanbHbIE 3/IEKTPUUYEeCKHe CXeMbl YUTAKT:

CripaBa HaJleBO, CBepXy BHU3

+CrneBa HarpaBo, CBepXy BHU3

CripaBa HaJleBO, CHU3Y BBepx

bespasnuuno

JINs M3roTOB/IeHUsl, HACTPOWKH, PEry/IMPOBKH, JKCIUTyaTal[id U PEMOHTA YCTAaHOBKH HE00X0HMMO0
UMeTh:

+KoMILIeKT cXeM

ToMbKO NPUHLUITUA/IBHYIO CXEeMY

TOMBbKO MOHTAXKHYIO CXEMY

Tonbko GyHKUMOHATBHYIO CXeMy



Tab6suna 3 — Kpurepuu oreHKu copMHUPOBAaHHOCTH KOMIIETEeHI[UH

Koj 1 HauMeHOBaHue
WH/IMKaTOopa JAO0CTWKeHHUs
KOMIIeTeHI U1
(4acTv KOMIeTeHL1H)

Kputepuu onjeHnBaHus CQOPMUPOBAHHOCTH KOMITETEHLIUU
(yacTM KOMIETeHLIMH)

COOTBETCTBYET OLIEHKe «3auTeHO»
50-100% ot MakCUMaIbHOTO Oasia

N-1yk-1 AHanusupyer
3ajiauy, Bbfieisisi ee Oa30BbIe
COCTaBJISIFOLLME, OCYLL[eCTB/ISIET
JeKOMIO3ULMIO 3a/jauu.
NO-3yk-1 PaccmarpuBaer
BO3MO)KHbIe BapUAHThI
pellieHus1 33/lauM, OLleHUBasi UX
JIOCTOMHCTBA U HeJJOCTaTKHU.
N-4yk-1 I'paMOTHO, JIOTUYHO,
apryMeHTHPOBaHHO
dbopMHUpyeT cOOCTBEHHBIE
CY>KJieHUS U OL|eHKHU.
Otnnuaet QakTbl OT MHEHUH,
VIHTepIIpeTali, OL|eHOK U T.J.
B PacCy>XJeHUsX Apyrux
YyUaCTHUKOB JIeSITeJIbHOCTU

CTyAEHT MMPpUHKUMAET dKTUBHOE yUaCTHE B X0/ e ITPpOoBeJeHUA
MPakKTUUECKOI'O 3dHATHSA, ITPDABUJIBHO OTBEUAET Ha

MMOCTaBJ/IEHHBbIE BOITPOCHI, 3HAET BUbI U TUIIbI CXEM, Tpe6OBaHI/IH

K CXeMaM, 3HaeT yC/IOBHbIe rpadryeckie 0003HaUeHHs
3/IeMEHTOB aBTOMATHKH B CXeMax, 00/1aZiaeT HaBbIKaMH

COCTaBJ/IeHHd JIOTUKN pa6OTbI TMPUHLUITUA/IBHBIX CXeM CUCTEM

dBTOMATH4Ye€CKOI'O YIIpdBJ/IEHWA, YBEDEHHO YUTAET

MpUHOUWITNa/IbHBIE CXE€MBI, OIMpeae/isieT CI)YHKL[I/II/I 3/1IeMEeHTHOM

6a3bl, cocTapisieT QyHKIMOHA/IbHbIE CXeMbl, JIOTUUeCKU
MBICJIUT, TOTOB K COBEPLLEHCTBOBAHUIO CXEMHOT'0 pellleHNs;
crioco0eH HaXOAWUThb U aHaIU3UPOBATh UHPOPMALIUIO J1/Ist

penieHurs IT0CTaB/IEHHOM 3a4a44, paCCMATPHUBATL BO3MOXXHbIE

BapMaHThI pelleHus 3a/lauy, OLleHMBast X JOCTOMHCTBA U
HeJIOCTaTK!, TPaMOTHO, JIOTUYHO, apI'YMEHTHPOBAaHHO
¢dopmupoBaTh COOCTBEHHBIE CY>KJeHHUsI U OL|eHKH, OT/IMUaTh
(akKTbhl OT MHEHWM, UHTEePIIpeTaLui, OL|eHOK U T.J. B
pacCy>X/IeHUsIX IPYTUX YYaCTHHUKOB J1eSITeJIbHOCTU

Mopyas 2. TexHuuecKue CpejCcTBa aBTOMaTUKHU

3amura j1abopaTopHbIX padoT (cobecegoBaHue) 10 MOJY/TIO 2
Bonpocbl 01 cobecedosaHusi:

©ENOUTEWN e

Kakue 371eMeHThI BbIZIeJISIIOT B yCTPOMCTBaX aBTOMATHUKU U TT0 KAKOMY TIPU3HAKY?
[ToHsATHe CTaTUUECKOW XapaKTepUCTUKHU 3JIeMeHTa.

Kak ornpefienitb cTaTUYeCcKUii KO3 PULMEeHT nepeiauu 31eMeHTa?
[ToHsATHE 30HbI HEUYBCTBUTEIBLHOCTH 3/IeMeHTa.

Knaccudukaiiys 1aTuriKoB.

TpeboBaHus K JaTUnKaMm.

OO6nacTy ipuUMeHeHus JaTYUKOB.

Knaccudukanus pere.

. ITapameTpsl 1 XapaKTepUCTHUKU peJie.

10 HasHaueHue TepMoAaTuuKoB. O61aCcTh MPUMeHeHUs.

11.Bupapl TepMOAATUMKOB.

12.Kakue ¢pur3nueckre NMpUHILIUMBI UCTIO/Ib3YHOTCS IPU U3MepPeHUU TemIiepaTypbl?

13.1IpeumyiiectBa
TepMOJaTuhKOB.

N HeOOCTATKU MeETA/VIMUECKUX U  IIOJYIIPOBOAHMWKOBBIX

14.TlapameTpsbl ¥ XapakKTePUCTUKU TepMOZAaTUYHKOB.
15.49t10 Ha3biBaeTcs poTo3rdhekTom?

16.Buabl potosddekra.

17.Kakue CBeTOUYBCTBUTE/bHBIE 3/IeMEHTbI 00/1a/1al0T BHeITHUM (oTo3dhdeKrTom,

BHYTPEHHUM, BEHTU/IbHbIM?
18. 1151 KaKuX 1]e/iei UCTIob3Y0T (POTOPe3UCTOPbI B CUCTEMAax aBTOMAaTU3al[un?
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19.¥YcTpoiiCcTBO, MPUHIIUIT JAE€MCTBUS, TOCTOMHCTBA U HENOCTAaTKK (hOTO3/IEMEHTOB,
vccnenyeMbix B pabore?

20.OCHOBHbBIE XapaKTePUCTUKU (OTO3/IeMEHTOB.

21.49t0 siBnIsieTCsA BXOJAHOM BeJIMUMHOM (POTO3/IEMEHTA, & UTO — BBIXOJAHOW?

22.YT0 TIOHUMAaeTCAd TII0J, TEeMHOBbIM TOKOM UM TEeMHOBBIM COIIPOTHMB/IEHUEM
dboTopesucropa?

23.YCTpOCTBO ¥ MPUHLUM AeicTBUS dhoToperie.

24.Y CTpOUCTBO, MPUHLUI paboThI MOTeHLIMOMeTpuueckoro gatuuka (I110).

25.06mactb npumenenwus [1/]. [TpuBecTy pUMepBhl.

26.1TapameTps! U xapakTepucTuku I1/1.

27.Kak CKa3bIBaeTCsl COINPOTUB/IEHME HAarpy3Ku Ha CTaTMYECKOW XapaKTepUCTUKe
Ia?

28.Kak ornpefesisieTcs 4yBCTBUTe/bHOCTD [1I/] 1 OT yero oHa 3aBUCHT?

29.49T10 Ha3bIBaeTCsi HOMMHA/TBHOU BEJIMUMHOM aKTUBHOTO COnpoTuBiaeHus 1117

30.YTo Takoe HOMHHa/IbHasE MOLHOCTb paccessHus [1/17

31.KakvMu ueThIpbMs OCHOBHBIMU OpPraHaMu 00/1a/iatoT pese?

32.KOHCTPpYKTHBHbIE  OT/IMUUSL  DJIEKTPOMarHUTHBIX  pejie  TIOCTOSHHOTO U
IIepeMeHHOr0 TOKa.

33.Kak onpegensiercss Ko3h@uijueHT ycuneHus pese?

34.Kakue criocoObl MpUMEHSIFOTCS ISl 3aMe/ijieHus cpabaThIBaHUS pesie?

35.Kakum 06pa3oM MOXXHO YMeHbIIUTh UCKPeHUe KOHTAaKTOB, eC/Ii OHU paboTarT B
LleN UHAYKTUBHOW Harpy3Ku?

36.[Touemy kKo3dduieHT Bo3BpaTa pesie ks MOXKeT ObITh KaK YrogHO OJM3KUM K
e/IMHMLIe, HO He MOKeT ObITb paBeH Ui OoJblile e AUHULIBI?

KomnbrorepHoe TectupoBanue (TCk)

Bbibepume 0OuH npasu/ibHblil BapuaHm omeema u Haxcmume KHonky «/lanee»

YcTpoiicTBo, KOTOpOe 00ecieunBaeT BOCIpUATHE U (PYHKIIHOHA/IHHOE NIPeo0pa3oBaHue U3MEeHeHU|
BXO/{HOH Be/IHYHHBI B H3MEeHeHHsl BbIX0/JHOW Be/IMUMHBI, y00HOM /i/Isl U3MepeHHUs], YCUIeHUs U
nepejayy Ha pacCcTOsAHUE, HA3bIBAETCS:

+/]aTuuk

Ycunuresnb

Crabunuzarop

Pacripefenurens

ITo cxemam KOMIIeHCALlMOHHOM, cpaBHeHuA (Au(¢epeHIHATBHON), KACKa/HOU, C
Herocpe/CTBeHHbIM Mpeodpa3oBaHHeM BbINOJIHAIOT:

CrabunmmsaTopsl

Ycunurenu

Pacrnipepenvrenu

+/JaTuuku

YKaKuTe JaTUYMK, IOCTPOEHHbIH 1o JuddepeHnaIbHON cxeMe MPeodpa3oBaHUs:

y
Z | 7 bl
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JlaTYMKH Jje/IATCA Ha NapaMeTpU4YecKHe U reHepaTopHbIe 110:

+[IpuHUMny AeicTBUs

Buzy BXOZHOM Be/TMUMHBI

Buzy BBIXOJHOW BeJTMUMHBI

KoHCTpyKTHBHOMY HCITO/THEHUIO

JlaTYHMKH, OCYIeCTB/IAIONINE BOCIIPUATHE U HEMOCPe/CTBeHHOe Npeodpa3oBaHue Pa3/IMYHbIX BU/IOB
JHEePruM B 3/IEKTPUYECKYI0, 0THOCATCA K rpyIie:

[TapameTpuueckux

+I'eHepaTopHBIX

Pa3imyarT JaTYNKU MeXaHH4YeCKOoro nepeMelineHus, CKOpOCTH, YCKOpPeHHs, TeMIiepaTyphbl,
MOMEHTa BpallleHHs, YPOBHSA JKU/JKOCTH, JaB/IeHHs, BJIA)XHOCTH M T.II. B 3aBUCUMOCTH OT:
[IvHamMnyeCcKux CBOMCTB

Buga ucnons3yemoii sHeprum

Buia BbIXOHOM BeTMUMHBI

+Bujia BX0gHOW BeJTMUNHBI

Pa3i1m4yarT JaTYUKU NOCTOAHHOI'0 TOKA, aMILJIMTY/Ibl IepeMEeHHOr0 TOKa, YaCTOThI IepeMeHHOr 0
TOKa, (pa3bl NepeMeHHOro TOKa B 3aBUCUMOCTH OT:

+Buia BBIXOZHOM BeUUMHBI

[IvHamMnyeCcKux CBOMCTB

KoHCTpYKTHMBHOI'O UCTIO/IHEHNS

DYHKLMOHA/IbHOT'0 Ha3HAUeHUs]

> |

CTaTI/IIIECKI/IM l'[epe,Z[aTO‘leIM KO3(I)(I)I/II]I/IEHTOM K AdTUHKA KdK 3JIEMEHTaA daBTOMATHUKH
ABJ/IAETCA:
K=2

+ X
n
K=>K,.
i=1
A
K==
Ax
d
k=2
dx

YcoBus padoThl JATUMKOB M0 CDABHEHHIO C IPYTMMH 3/IEMEHTAMU aBTOMATHKH:

+Hauboee TsHxenbie

Hawubosee nerkue

OnHakoBbIe

Croco0HOCTh JaTYMKA pearupoBaTh Ha U3MEHEHUS TO/IbKO TOr0 MapaMeTpa, JA/IA BOCIPUATHS
KOTOPOr0 OH IMpeAHa3HaYeH, Ha3bIBaeTCs:

+U36uparenbHOCTD

CTabuIbHOCTD

HanpaBieHHOCTDb JeHCTBUS

YyBCTBUTETBHOCTD
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Kako# U3 aTYNKOB IPUMEHAETCs /I KOHTPOJIsl IMHEeHHbIX NepeMeleHrn?
TeH30MeTpUUeCKUi

TepMmosneKTpryecKuit

I'mppocraTrueckuii

+[loTeHLIMOMeTpUUECKUI

Kaky1o craTnuecKyl XxapaKTepUCTUKY UMeeT PeoCTaTHBIM JaTuMK?

[ In

2 A

JLU

Kaxoii NpUHIIMII I10/10)K€H B 0CHOBY Pa00Thl HHAYKTHBHOI'0 AaTUMKA?

N3mMeHeHNe aKTUBHOT'O COMPOTHB/IEHHUS

N3meHeHre eMKOCTU KOH/IeHCAaTOpa

+/3MeHeHe UHAYKTUBHOCTU KaTyLLKU

TersioBoe paciiMpeHue rasa

N3 Kakoro maTepuasia u3roTaB/JIMBalTCs TeH304aTUMKM?

Keneso

Menb

+KoHcTaHTaH

ATOMUHUHN

Kakoii jaTunk Mo)KeT padoTaThb 0e3 ycuanrensa?

EMKocTHOM

TeH30MeTpUUeCKUi

+WHAyKTUBHBIN

OnTrueckuit

BbixoHasa Be/IMUMHA NMOTEeHMOMETPHUECKOr0 AaTUMKa M0 CBoel npupo/e:

MexaHuueckast

Tennopas

CaeToBas

+OneKTpruueckas

Kakoi faTyuK NpUMeHsAeTCs /ISl U3MepeHUs HanpsDKeHUs KpydeHus?
13



+TeH30MeTprUuecKni

KoHTakTHBIM

[ToTeHLIMOMeTpUUECKUI

[Tbe303n1eKTpryecKuit

YcrTpoiicTBO, B KOTOPOM NPH AOCTY)KEHHH OIpe/ie/IeHHOr0 3HaUeHNsl BXOJHOM BeJTMYMHBI X
BBIX0/{Hasl Be/IMYMHA y U3MEHSeTCsl CKauK000pa3HO ¥ MPUHUMaAeT CBOe KOHeUHoe 3HaueHue,
Ha3bIBaeTcs:

+Pene

Crabunuzarop

Jaruuk

CpaBHuBaroL1li OpraH

ITo ¢pyHKIMIOHATHLHOMY Ha3HAUEHHIO B YCTPOICTBaX aBTOMATHKH peJie AB/IAeTCs:
Jlornyeckum 3/1eMeHTOM

+/lcrionHUTeNIbHBIM 3/1eME@HTOM

DOopMUPYIOLUM YCTPOHCTBOM

Pacrnipefenurenem

Pene pensATcs Ha K/1acchl: MeXaHUYeCKHUe, JJIeKTPUYeCKHe, oNTHUYeCcKHe, TeMIlepaTyphbl, JaB/ieHusa U
AP. B 3aBUCUMOCTH OT:

+®u131uecKor Nprpo/bl BXOJHOTO CUrHaa

[puHLuNa JeiCcTBUS U KOHCTPYKLMU BOCTIPUHUMAFOIIMX OPTraHOB

XapakTepa BO3J|eMCTBUS Ha YIIPABJIIEMYIO Lielb

BemmurHbI KOMMYTHPYEMOM MOLJHOCTH

Pese gensATcs Ha BHICOKOUYBCTBUTE/IbHbIE, YyBCTBUTE/IbHbIE H HOPMaJ/ibHbIe B 3aBUCUMOCTH OT:
Popa Toka

BennurHbl BpemeHy cpabaTbIBaHUS

BemmunrHbI KOMMYTHPYEMOM MOLIJHOCTH

+MougHocTH, TOTpebsieMol TIpy cpabaThIBaHUU

Pese pa3iimualoT Maa0¥ MOIIJHOCTH, Cpe/jHeH MOIIHOCTH, NOBbIIIEHHON MOIIIHOCTH, KOHTAKTOPbI B
3aBUCHMMOCTH OT:

XapakTepa BO3J|eMCTBUS Ha YIIPABJIIEMYIO Lielb

KoHCTpyKTHBHOrO MCMO/THEHUST

MorHoCTH, TIOTpeb/1sieMoii TIpy cpabaThIBaHUM

+BemnurHbl KOMMYTHPYEMOM MOLL{HOCTH

BocnpyHMMaW0IUM OPraHoM 3/IeKTPOMarHUTHOTO pejie CY)XUT:

+0O06MOTKa 371eKTpoMarHura

Axops

KonTakTHas crcrema

CepieuHuK

> > »
L >

3aBucumocTb y=f(x) 0 Xomn  Xcpad YmpepcTaB/isieT c000i XapaKTePUCTHKY peJie:
+CraTuyeckyo

MexaHHUUeCKyro

Tsarosyro

Harpy3ounyto

3aBHCHMMOCTD CHJI CONPOTHUB/IEHNS NepeMelleHHI0 iIKopA pese FM, npuBejeHHbIX K TOUKe, I/Ae
BO3/IefICTBYIOT TATOBbIE YCU/INS, 0T BeJIMUMHBI BO3yLIHOr0 3a30pa d MeX/ly AKOpeM U
ceppeunukom FM = f(d), Ha3bIBaeTcsi XapaKTepUCTHKOM peJie

Cratnueckas

Tsarosas
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Harpy3ouHnas

+MexaHuueckas

3aBHCHMMOCTBD JIEKTPOMarHuTHOro ycuius FJ, AelcTByIOIIero Ha AKOphb pesie, OT
HaMarHUYMBaKIIEeH CHIbI iw ero 00MOTKH NPHU MOCTOSIHHOW Be/THYMHE Padouyero Bo3yIIHOI0
3a3opa d FI3=f(iw)d=const Ha3bIBaeTCsl XapaKTePUCTUKOM peJie:

+Harpy3ouHas
Tarosas
Mexannueckas
Cratuueckas
A
Fu
Fr
)
| F93
1
: Fu i
! Fo _
0 . S o
Ha pucyuke S min S max dmoKasaHbl CEMEICTBO TATOBBIX F3=f(d) u MexaHU4YeCKasn

FM = f(d) xapakTepucTuku peJie. [Ipu Kakoil TAroBoil XapaKTepuCTHKe MPOU30H/eT
cpabarbiBaHue pese?

Fy
Fa,
+Fo;
Ilpu KakoM 3HaUeHHH BXOJHON Be/IMYHUHBI POUCXO/UT OTIyCKaHHe peJie M0 CTaTHYecKou
Y y=fx)
3
A
0 > ¥ > P > ¥
XapaKTepuCTUKe 1 2 ?
+Xx = X,
X=X,
x=0
IlepepaTounbii K03¢g GuLIeHT peJie onpeje/IsaeTCs 3aBUCUMOCTBIO:
K = Y
+ xcpa6
omn
K, =
cpab
1
=0
K, = 7
cp
T L min
min
R
Yemy paBeH Ko3(¢uijueHT Bo3Bpara pese?
X
_ omn.
K, =
+ xcpaﬁ.
K=_7
X
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OC00eHHOCTHIO0 3/IEKTPOMAarHUTHOT'O peJie ePeMeHHOr0 TOKa SBJ/ISAEeTCS:

BbirnonHeHre MarHUTHOM CUCTEMBI M3 3/IeKTPOTEXHUUeCKOU CTasu, 06/1aziatoleid 60/b110i 0CTaTOUHOM
HaMarHUYeHHOCTBIO

Hanvune 6udunsipHoit 06MOTKU

+Hanuuve MeZiHOro KOPOTKO3aMKHYTOI'O BUTKa (9KpaHa) Ha YaCTH I10J1t0Ca 3JIeKTPOMarHuTa

B KakuXx [ensix ycJi0BHsi KOMMyTaluM (pa3MbIKaHHe U 3aMbIKaHHe 3/IEKTPHYEeCKOH 1enu) 0yayT
Haun0os1ee 0,1aroNpPUATHBI /I KOHTAKTOB peJie?

bespasnuunHo

B uenu nocrosiHHOrO TOKa

B nenu nepemMeHHOTr0 TOKa, CoZleprKalljell akTUBHO-UHAYKTHUBHYIO Harpy3Ky

+B Lenu nepeMeHHOr0 TOKa, COoZleprKallieil akTUBHOe COTPOTUBJIEHHE

Hawu6osiee TshKe/IBIM P&XXMMOM PadoThl KOHTAKTOB peJie AABJISIeTCHA:

IIpouecc 3ambIKaHUs

+IIpouecc pasMbIKaHUs

[nuTenbHasi paboTa B 3aMKHYTOM COCTOSIHUM

Mo>KHO /1M MCII0/1b30BaTh 3/1eKTPOMarHuTHOE peJjie NOCTOSIHHOI'0 TOKAa B IieNsiX NepeMeHHOro Toka?
Ha

He xenarenbHO

+Het

Kakoe KOHCTPYKTHBHOEe U3MeHeHUe U/IH JA0N0/IHEHUe Jie/laeT 3/IeKTPOMarHuTHoe peie
N0/IIPU30BaHHbIM:

V3MeHeHNe HAMOTKM KaTYLLIKHU pejie

+[lorionHeHre ero MOCTOSTHHBIM MarHUTOM

V3MeHeHNe KOHTaKTHOM CUCTEMBI

Hannuve MeHOro KOPOTKO3aMKHYTOI'O BUTKA Ha YaCTH I0Jt0CA 3/1eKTPOMarHmra

Pesie KV pa3MbikaeT KOHTAKT S npu Toke 1,5 MA M 3aMbIKaeT KOHTaKT NpH ToKe 0,25 MA.
ITocegoBaTenbHO C pesie coefuHeH JUHUCTOP VS. BosibTaMnepHasi XapaKTepuCcTHKA
N0C/Iei0BaTe/IbHO COe/JUHEHHBIX pejie U JUHHICTOpa MoKa3aHa Ha pucyHKe. OnpejenuThb, Ipu
KakoM HanpsbkeHnu U pesie pa3sMbIKaeT KOHTAKT S

o
KV (M{él)A
\S 2,04
" I 15
1,0t
VS
Ru 0}5—-
' ! | | ! >
O 10 20 30 40 50  UB).
25 B
30 B
45 B
+50 B

Pesie KV pa3MbikaeT KOHTAKT S npu Toke 1,5 MA M 3aMbIKaeT KOHTAKT NpH ToKe 0,25 MA.
IToc/epoBaTenbHO C pesie coefMHeH AUHUCTOP VS. BosibTaMnepHas XapaKTepuCTHKaA
MOC/IeA0BaTe/IbHO COeJMHEeHHBIX pe/ie U JUHHCTOpa N0Ka3aHa Ha pUCyHKe. Onpeje/uTh, IpH
KaKoM HanpspkeHuM U peJsie 3aMbIKaeT KOHTAKT
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] A

(mA)
KV 2,0+
s

1,57
UI ! 104
Vs o 0,5t
' ] | ] ] »
S O 10 20 30 40 50  UB).
25B
+30 B
36 B
50B
Be/MurHa BpeMeHH cpabaThIBaHUsS HOPMA/IBHBIX peJie HAXOAUTCA B Mpejesax:
Emunun cekyH/,
Ot 0,005 c 10 0,05 ¢
+0T1 0,05 c g0 0,15 C
0,001 c
Hau00/16111y10 BBIJIEP)KKY BPEMEHH HMEEeT peJie:
OJIEKTPOHHOE
+MoTopHoe
OJIeKTPOMarHuTHOe
MarsurosJ/ieKTpruueckoe
S S R S
o o~ o~
R KV KV KV
u C1 v c=C]1 v Y [
+ O > 4+ O L0
Kakasi u3 npejjio)keHHbIX CXeM a o 8
€03/]aCT 3aMe//IeHHe cpadaTbIBaHUA pesie?
a
+6
B
R
s [xr
a © |_|
i is
S KV
~
6. ©

Kakas u3 NpeI0KEeHHbIX CXeM obecreunT

TEPMHYECKYI0 YCTOHYMBOCTH peJie MPH ero JA/IuTe/IbHON padore?

+a

6

B

TenioBble pesie BbINOJTHAIOT 3alUTY 3/IeKTPO/BUraTe/1en:

OT TOKOB KOPOTKOI'O 3aMbIKaHUsI

Hynesyto

+OT neperpy30K He3HaUMTe/IbHBIX 10 BeJIMUUHE, HO TIPOJO/DKUTE/IbHBIX 10 BpeMeHU

17



Ot norepu ByX (a3

Kak BK/II0UaIOTC KOHTAKThI TeIJIOBOro pese?

[TocnenoBaresbHO B IMHENHBIN IPOBOJ, Wix (pa3y
+IlocnenoBarenbHO B Lielb MUTaHUS KaTYLIKKA MarHATHOTO ITyCKaTerst
B nenb 6/10K-KOHTaKTOB

ITapannensHO KHOIKe «I1yck»

Kak B03BpaTUTH TeIJIOBOE peJie B padouee MoJIo>KeHHe?
CMeHHUTh HarpeBaTe/bHbIN 3/1EMEHT

Hakatrem KHOMOK «Ctor» U «ITyck»

+Ha)kaTrieM KHOIIKM BO3Bpara

YeMm onpepe/isieTcss HOMepP HarpeBaTe/JIbLHOr0 3/IeMeHTa TelJIoOBoro pesie?
HomuHanbHOM MOIIHOCTBIO JBUTaTeIs

+PabouriM TOKOM /IBUTATeIs

Hanpspkenvem cetn

Cxemoii coeiHeHHs1 0OMOTOK [IBUTaTe/ist

Kak BK/Il0UaeTcsi HarpeBaTe/ILHbIM 3/1eMeHT TeIlJIOBOro pesie?
Mexzly TMHelHHBIMU [TPOBOJAMU

Mexzly TMHelHBIM [TPOBOJOM U HYJIeBOM TOUKOU

[TocnenoBaTenbHO B Lienb MUTaHUS KaTYLIKKA MarHUTHOTO ITyCKaTerst
+ITocnenoBaresibHO B JIMHEHHBIN IPOBOJ, WU (pa3y

YKaxuTe 3allUTHYI0 XapaKTepHCTUKY TeIlJIOBOro pese:

n 1

L 3

U Ko | oopalt

3

I

t
iy

40 T
Kakasi 3aBHCMMOCTh BpeMeHH CpabaThbIBaHUs TEIJIOBOTO peJie 0T ToKa?

lep = klp

+Ipu Ip=1,5Iy, tep=2...2,5 muM

He 3aBucur

lpu Ip=1,51y, tep=10c

Kakoe MUHHMaJ/IbHOE YK C/I0 HarpeBaTe/IbHbIX 3/IEMEHTOB /J0/DKHO ObITh y TEIUIOBOI'0 peJie JIjis
3alUThI Tpex(¢a3Horo 3/IeKTpo/BUraTe/ s ?

Opun

+/IBa

18



Tpu

YcTpoiicTBo, KOTOpOe o0ecieunBaeT BOCIpUATHE U (PYHKIIMOHA/IbHOE NTPeodpa3oBaHue H3MEeHeHUH
BXO/[HOH Be/IMYHHBI B H3MEeHeHHsI BbIX0/JHOH BeTMUUHBI, y/00HOU /ISl H3MepeHUs, YCUIeHUS U
nepejay Ha pacCTosiHMe, HAa3bIBACTCA:

+/JaTuuk

Ycunuresnb

Crabuiu3arop

Pacnipepenurens

Kakoii NpUHIMI M0/I0)KeH B 0CHOBY Pa0oThI TEPMO/JaTUNKA?

[TosiBNneHMe 31eKTpUYECKUX 3aps/i0B Ha MIOBEPXHOCTU JaTurKa MoJ, JeNCTBUEM MeXaHUYeCKUX
HarpsbKeHU! Win AedopMariyii

YBenuueHue 3/1eKTPUUECKOr0 COIPOTUB/IEHUS TIPOBOSHUKOB U I10JIYTIPOBOJAHUKOB B MarHUTHOM I10J1€
V3MeHeHre akTUBHOT'O COTIPOTUBJ/IEHYS B 3aBUCUMOCTH OT BeJIMUMHBI YCUJIUSL CXKaTHs
+TemneparypHast 3aBUCUMOCTb COTIPOTHBJIEHUM MeTaslJIOB U MOJIYTIPOBOJHUKOB

TepMo/JaTUMKHU C/Ty)KaT /1A BOCIPUATHA W3MeHeHHH, nX (yHKIHOHA/IbHOT0 NMpeo0dpa3oBaHusi NPU
HU3MepeHuM:

+Temneparypel

BrnaxkHoctu

YacToTs! BpallieHUst

OcBe1jeHHOCTU

N3 Kakoro marepuasia U3roToB/Isil0TC TEPMOMeETPbI CONIPOTUB/ICHUA?

Menb, HUXpOM

Huxpowm, xese3o

JKeneso, amoMUHUN

+113 ynCTBIX MeTalI0B

Kakas 3aBHCHMOCTH cripaBe/jiBa s Tepmojatumka (E - 3/IC; R - conporusienue; T -
Temmneparypa; I - Tok)?

E=f(T).
L R=f(T).
T = 1)

1, = f(D).
MoskeT /i1 TEpMHCTOP paboTaTh Ha MepeMeHHOM TOKe?

+ '[[a
Het
Kakas 3aBUCMMOCTBD CIIpaBej/iuBa AJisl TepMonapsbI?

R = f(T).

+E= 1)

T=r1().

1, =fU).

Kakasa KpHBas COOTBETCTBYET 3dBUCHUMOCTHA R = f(T) MOoJIYyIMpOBOJHHUKOBOI'O

TepMOCONPOTHB/ICHUA?
R

/

19



+ 7 T

B kKakux c/1yyasax Mo)kKeT BO3HUKHYTH B TepMmornape Tepmo-3/1C?

+I1pu JBYX pa3HOPOJHBIX TEPMO3JIEKTPOJAX U PA3/IMUHBIX TeMIlepaTypax pabouero v CBOOOIHBIX KOHLIOB
[Ipu ABYX pa3HOPO/HBIX TePMO3/IeKTPO/jaX M OJJMHAKOBBIX TeMIiepaTypax pabouero v cBOOOJHBIX KOHLIOB
[Ipu ABYX OAMHAKOBBIX (OIHOPO/HBIX) TEPMO3/IEKTPOJAX U pa3/IMUHbIX TeMriepaTypax pabouero u
CBOOO/IHBIX KOHL[OB

YKaxuTe MeCT0 BK/IIOUeHUs] TEPMOAATUYHKA B 3aMKHYTOH CHCTeMe peryJiupoBaHus

Obvexm

pe2yaupos. j

a
+6

B

PasmepHoCTh K03¢) puLieHTa YyBCTBUTE/ILHOCTH NO/IyIIPOBOJHUKOBOr0 TepMoO/jaTuMKa:
B/H

OMm/H

Hpag/c

+0m/ °C

dynkimoHanabHas cxema CAY, anaropurm (pyHKIjMOHMpPOBaHNs KOTOPOH COJAeP)XKUT Npe/nucaHne
MOJA/lepP)KMBATh 3HaUeHNe yNpaB/isgeMol BeJIMUNHbI NOCTOSIHHBIM, Ha3bIBaeTCA:
Cnepsias

IIporpammHas

+Crabunusupyroiras

ApantvBHas

—o o>

3l vo oV
YO2 |<—| A |<—
DyHKIMOHA/IbHaAA cxeMa

+ 3amkHyTOM CAY C BO3/€iCTBHEM I10 OTK/IOHEHHIO

Pa3zomknyToM CAY € BO3/ieiCTBMEM 110 BO3MYILLEHUIO

3amkHyTOM CAY C BO3/eliCTBHEM IO OTK/IOHEHUIO U TI0 BO3MYILIEHHIO
Pa3zomknyTOM CAY C ecTKoi nporpaMMomn

IIpu yBesinueHuH nocTosiHHo# Bpemenn TO yw10BHsA yrIpaB/ieHUs] 00bEKTOM:
He 3aBucar

20



Ynyuiarorcs
+YXyamarorcs
3HaUUTeJIbHO YJIyYllatoTCs

6 8
] m
a
L \ =X
2
Kakas u3 mepexojHbIX xapakrepuctuk !
COOTBETCTBYeT HeyCTOHYMBOM cucTeme?
a
6
+B
r
o
Kako# Tun nepexojHoro npoiecca xapakTepusyercs yC/JI0BUeM dt npu 0JtJtp;
A
pO=vmle w0 ”.
+a
6
B
r
d= lnﬂ
Jlorapu¢gMuuecKkuM JeKpeMeHTOM 3aTyXaHUsA Ay, XapaKTepHu3yeTcs:
NuHamuueckast olIbKa CUCTeMbI
CraTtuueckast oMbKa CUCTeMbl
+KosebarenbHOCTb MepexoHOro mpoliecca
IlepeperynupoBanue
ya AV =N max
Ay,
o VARN _
yycm

e %D&
NS
5
NN
NG
N
(:
§
&

A
A\ 4

YKaxuTe BpeMs peryJiupoBaHus tp
tp=t1
tp=t2
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tp=1t3

+tp=14

Kos¢ddunuenrom nepeperynupoBanus s% xapaKTepu3yerTcsi:

+BemmuriHa MakCMMaIbHOTO IMHAMHAYECKOr0 OTK/IOHEeHHSI CUCTEMBI B TIePEXOJHOM IpoLiecce
KosnebarenbHOCTD MepexoiHOro mpoliecca

Crarnueckast OLIMOKa CUCTEMBI

BenvuuHa nmepuo/a KonebaHuit

Kakoe pu3znueckoe siBjieHHe 10/10)KeHO B OCHOBY PadoThI (POT03/1IeKTPUYECKOro npeodpasoBaresis?
[Tbe303ekTpruecKkuii 3pdext

+®oT0351eKTprUecKuil 3 deKT

AddexT Xomnna

fIBneHue TepMoO3IeKTpHUYECTBa

3aBHCHUMOCTH (DOTOTOKA OT CBeTOBOI0 MOTOKA NMPU HeM3MEHHOM MPU/I0)KeHHOM HalpsHKeHUHU
OoTpakaeT XapaKTepHCTHKA:

BosbramnepHas

+CBeToBas

CriekTpasibHas

Harpy3ouHnas

Kak u3MeHsieTcsi NPOBOAMMOCTD (DOTOCONIPOTUB/IEHUA C yBe/IHUEHHEM OCBeIleHHOCTH?
+YBenuuuBaeTcs

YMeHblIl1aeTCsl He3HAUUTE/IBHO

Octaetcs 6e3 U3MeHeHUs

Pe3ko ymeHsbi1aeTcs

Kak 3aBHCHT UyBCTBHUTE/IBHOCTH S (hoTope3ucTopa 0T NPU/I0)KEHHOT0 HaNpsHKeHUus?
O6paTtHO MpOoTOPLMOHATBHO

He 3aBucur

+IIpsamMo npornopLoHaIbHO

[TpaBU/ILHOTO OTBETA HET

B nacnopTHBIX AaHHBIX ()OTOPE3UCTOPOB NMPHUBOJUTCA YyBCTBUTE/IbHOCTh
NurterpanbHas

MakcumanbHas

CriekTpasibHas

+Y nenbHas

KakoB nopsiok Be;IMUUHBI TEMHOBOI'0 CONPOTUBJ/IeHUs (oTOpe3sucTopoB?

10'...10°  Om.

+10%..10°  Om.

10°..10%  Om.

10°..10"  Om.

Kak u3meHsieTcss TeMHOBOU TOK (poTOpe3ncTopa C yBeJIMueHHeM TeMieparypbi?
YMeHblllaeTcsl He3HAUMTebLHO

+YBenuuuBaeTcs

He usmensieTcs

Pe3ko ymeHsbi1aeTcs

YKaKuTe TUNOBYH 3aBUCMMOCTH (hoToTOKa (hoTope3ucropa I¢p ot Temneparypsi T

I3

o
L J
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B

¢ T
I3

T

B

+Cl T

YKaKuTe TUNOBYH0 CBeTOBYI0 XapaKTepPUCTUKY (hoTope3ucropa:
I

s 3

2 e
VHTerpanbHasi YyBCTBHTETBHOCTH (hoTOpE3nCcTOpa onpe/je/nsaercs no gopmyie:

_lo
YU’
Vmin :%‘
h

0 B .
Kakas 13 Bo/IbTaMNepHbIX XapaKTePUCTUK UplB] noJiyueHa Mpyu HauMeHbIIen
OCBel|eHHOCTH?
23



Eq

E>
Es
+E4
Io
[mA] o
a
6
Tlo cBeTOBBIM XapakTepucrukam U E[m] onpepenuTe, Kakoe u3
(oToconpoTUB/IEHN HMeeT Hau00/IbIIYI0 UyBCTBHTE/IbHOCTh:
a
+0
B
Yemy paBHO TEMHOBOe CONPOTHUBJ/IeHUE (poTope3ucTopa, nMewoiero B-A xapakTepucTUKH,
Alo E;=600 nx
407" """""""»
E~=300 nx
20(----/--2
=0 ax
10 .
HU300pakeHHbIe HA PUCYHKe 0 100 Ue[B]
+10000 Om
2500 Om
5000 Om

Kakoii mopsiioK BeJIMUMHBI TEMHOBOI0 TOKa (oT03/1eMeHToB ¢ BHeIIHUM (poTo3dexkTom?
+< 107 A

~10° A

>102 A

107°...102 A

UTo Takoe BeHTUWIbHbIN pexxuM ¢oToauoaa?

Pexxuim paboTel (hOTOqMO/A C MCTOUHHKOM HaIlpsDKeHHs ¥ Harpy3KOo BO BHEIIHeH 11e1Tu

PexxuiM paboTel (hOTOqM0/Ia C ICTOUHHKOM HaIlpsDKeHHsl, HO 6e3 Harpy3K{ BO BHEIIIHEH L[ern
+PexkuM paboTel dhoTo/roa 663 UCTOUHKMKA HaIlpPsUKeHHUsT BO BHEIHel 11e1T

KakoBa npHuHHa yBe/IMYeHHsA TOKa yepe3 GoToAHO/ PH YBeTHUYeHHH a0CoTI0THOr0 3HAYeHHA
HaNpPsDKeHUs | MOCTOSHHOM 3HAaUYeHHH CBeTOBOro IMOToKa?

+YMeHbllIeHHe TOJIIIKMHBI 6a3bl B pe3y/ibTaTe yBeJMUeHus IIMPHHBI [Tepexoa

YMeHblIeHHe COMPOTUBIIEHHUS TIepexo/ia

YMeHbllIeHWe CONPOTHBJIEHUsT 00beMa 0a3bl

YBeuueHne MHTeHCUBHOCTY reHepaliii 37IeKTPOHOB U IbIPOK

Ykaxure cBeToBbIE XdPAKTEPUCTHKHU (l)OTO]I[IrIO]I[a IIPpA ABYX 3HAYECHUAX HAIIPHAXEHUA:
Te )

Lk

Th<ii<0
0 @
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I
|:: LU=
Z LE<U<d

KaK HU3MeHAeTCs TOK uepe3 (PoToANO0/ C yBe/IMUeHHEM TeMnepaTypbl?

He usmensieTcs

+YBenuuuBaeTcs

YMeHblllaeTcsl He3HAUMTebLHO

Pe3ko ymeHsbL1aeTcs

YKaxure cBeTOBYH0 XxapakTepucTuky I(®) ¢poroanoaa. Cuntaercs, 4To0 TEeMHOBOM TOK
OTCYTCTBYeT:

E
0 D

N

N

I

+¢ @
YKaXuTe BOJIbTAMIIEPHYI0 XapaKTePUCTHKY 3JIEKTPOHHOro (hoT03/1IeMeHTa:
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|},

0 U::
|I¢/

0 o

¥y

+ o &

IIpoxoauT /i TOK yepe3 ()OTOAUOA MPH OTCYyTCTBUM CBETOBOI0 MOTOKA?
+HabroaeTcst mpotekaHre HeOOIBIIIOr0 TOKA

Hert

L1 oTBeTa JaHHBIX HEJOCTAaTOUYHO

Ykaxure CXeMYy BK/IIOUYEHUSA (l)OTO]II/lO]Ia B (bOTOJII/IO]IHOM pexume:
VD 4
FAP\

&

CKO/IbKO 3/1eKTPOHHO-/IbIPOYHBIX NIepexo/10B MMeeT ()OTOTPAaH3UCTOP?
Opun

+/IBa

Tpu

He vmMeet nepexonos

Kakas pa3mepHocTh K03 dunyenTa uyBCTBUTeIbHOCTH (oTOpee?
B

K
Om
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CBeTOBYI0 XapaKTepHCTHKY BH/Q 6x @ uMeer:
doTopesucTop

doroaunon

doTtoTpuos

+®oTtoTrpUcTop

K ¢oTopene npunoxeno HanpsbkeHue U=25 B. IIpu Kakoi oCcBelieHHOCTH cpadoTaet ¢oTopeie,

[y

€C/IH COMPOTHUBJIEHHE ero B MOMEHT CpadaThbIBaHHsA R=104 Om
E:

E

+E3

Yemy paBeH Ko3¢¢uiuent Bo3Bpara KB ¢oropene?
Kp>1

+KB<1

KB=1

KB=0

B 3aBHCHMMOCTH 0T XapaKTepa BO3/ieliCTBUA Ha pery/JIMpYyIOLIMA OpraH uccaejyemMasi CHCTeMa
oTHOcUuTCcA K CAP:

+HenpepbIBHOTO ZieMCTBUS

Penetinoro felicTBus

[TpepbiBUCTOrO AENCTBUS

B ucciegyemMou cucremMe 3a/10)kKeH NPUHLMI yIPaB/IeHHsI:

KoMO6uHMpOBaHHBIM

ITo BO3My1L[eHMIO

+110 oTK/I0HEHUTO

PaszomMkHyTOrO yripaBienus

Kakyw ¢yHkiuo BbinosiHsier CAY npu aBapuiHOM MOHM)KEHUH TeMIlepaTypbl Bo3iyXa B
noMemjeHuu?

ABTOMaTHUeCKUH repexo/] Ha HU3LIYH0 YaCTOTY BPalLleHUsl 3/1eKTPOBEHTU/IITOPOB
ABTOMaTHUeCKul repexo/] Ha BBICILIYIO YaCTOTY BpallleHUs 3JIeKTPOBEHTU/ISITOPOB
ABTOMaTHUeCKuii BbIOOp urc/ia paboTarOIIMX 3I€KTPOBEHTU/IITOPOB

+ABTOMAaTUYeCKOe OTK/IFOUEHHE 3/IeKTPOBEHTUJIATOPOB

Pery/iMmpoBaHHe 4acTOThI BpallieHHUs 3/1eKTPOJABUraTesied BeHTUWIATOPOB 0CYLIeCTB/IAETCA MeT0/[0M
YacToTHBIM

NmnynbcyuBHBIM

+KackagHbiM

[TapameTpuyeckum

B ucciegyemoii cucreMe 00beKTOM YIPaB/IeHUs AB/IAETCA:
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OIeKTPOBEHTU/IATOP

AgtoTpancdopmarop AT-10

+’KruBOoTHOBOUECKOe (NTHULIEBOAUECKOE) ITOMellleHre

CraHLus yIipaB/ieHus

dyHKuuM, BbinosHsaeMble jjaMmnamu 1JIC-6JIC, oTHOCATCA K BU/ly aBTOMaTU3aLMH:
ABTOMaTHyUecKas 3alura

+ABTOMaTUYeCKU KOHTPOJ/Ib

ABTOMaTHYeCKOe yIipaBJieHve

Perynstop 1PT ynpasiser:

YacTroTol BpalljeHHs 3/IeKTPOBEHTU/IITOPOB

YK C1oM IpyIin 3/1eKTPOBeHTUISITOPOB

+YacToTol BpalljeHusl ¥ YUC/I0M TPy 371eKTPOBEHTU/ISATOPOB

IIpu Temneparype Bo3jyxa B noMmeinienuy, pasHou T=37°C, peryasaropsi 1PT u 2PT BbigaioT,
COOTBETCTBEHHO, KOMaH/bI:

[ Py gy seipntohvpgcsn/
/LS

AIINANNNNNINNNNN

23°C
T 2PT
Hopma Hwxe
1PT 2PT
Berizre Berizre
+1PT 2PT
Huxe Hopwma
1PT 2PT
Beiie Hopma

JnekTpuuyeckoe conporuieHre JaTyukoB 1/IT u 2/IT B IMPOKOM HHTEepBaJie MOXKXeT ObITh

BBIPAXK€HO 3dKOHOM:
B

R.=Re"
R.=R[1+a(T-T,)]

a
F
CornacHo anropurmy GpyHKIMOHMPOBAHMSA HCC/IelyeMas CCTeMa 0OTHOCHTCA K:
+Crabunmsupyrommm
IIporpamMmmMHBIM
Crnepamum
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Tabmia 4 — Kpurepuu onjeHKH c)opMHPOBAaHHOCTH KOMIIeTeHI{HI

Kpurepuu orjeHvBaHus CPOPMHUPOBAHHOCTH
Koj 1 HaMeHOBaHMe UHIMKaTOpa
KOMIIeTeHIIMM (YaCTH KOMITeTeHLIUN)
JIOCTH)KEeHUsT KOMITeTeHLIUH
(4aCTH KoMIIeTeHIN) COOTBETCTBYET OLIEHKe «3auTeHO»
50-100% oT MakcuMaJbHOro Oasia
CTy/IeHT YCITeIITHO BbITIOJIHU/T JTaOOPaTOPHYIO
NO-1yk-1 AHanusupyeT 3ajaudy, BblJessisi ee paboTy, ToKa3an 3HaHUe TeXHUUYECKUX CPe/ICTB
0a30Bbie COCTaBJISIOIIME, OCYI[€CTBIISIET aBTOMAaTHKH, 3HaeT MeTO/UKY UCC/IeJOBaHUs
Jekomrio3uLuro 3agaud. M/1-2yk.1 Haxogut u TePMO/IaTUMKOB, MOTEHL[UOMETPUUECKUX JaTYMKOB,
KPUTHUUECKU aHa/Iu3upyeT H(OpMaL[HIO, (hoTO3/1€MEHTOB U (POTOpEie, 31eKTPOMarHUTHBIX
HeoOX0UMYIO [I/1s1 pellieHus TIOCTaB/IeHHON | pesie, a TaK)Ke BJlaZieeT TeOPeTHYeCKUM MaTepHaioM 10
3agaun. U/1-3yk-1 PaccmarprBaeT BO3MOXKHBIe TeMe; MOKeT aHa/IM3UPOBaTh 3a/lauy, BblJessis ee
BapUaHTHI pellieHUs 3ajaui, OL|eHHBasi UX 0a30Bbie COCTaBJISIOIIME, OCYI[eCTBISTh
JIOCTOUHCTBA M HepocTaTKu. M/-4yk-1 JIeKOMITO3ULIMIO 3a/lau, HaXOJUTh U KPUTHUUECKU
['pamMOTHO, JIOTMYHO, apryMeHTHPOBaHHO aHaJIM3UPOBaTh UH(MOPMAIHIO, HEOOXOAUMYIO JJIs
dbopMHUpyeT cOOCTBEHHBIE CY)KEHUS U pelleHus TTIOCTaB/IeHHOW 3a/laud, pacCMaTpUBaTh
otieHKU. OT/M4aeT akTbl OT MHEHUH, BO3MO>KHbI€ BApHAHThI pellleHusl 3a/iauu, OLleHUBasi UX
WHTepIipeTalii, OLIeHOK U T.[]. B JIOCTOMHCTBA M HeI0CTaTKU, TPaMOTHO, JIOTUYHO,
pPacCyX/leHUsIX APYTUX y4aCTHUKOB aprymMeHTUpPOBaHHO (hOpMHPOBaTh COOCTBEHHBIE
JesrenbHOCTU. N/-5yk.1 OmnipezensieT u CY’>K/IeHUSI U OL|eHKH, OT/IMYaTh (PaKTbl OT MHEHUH,
OLleHUBaeT IOC/e/ICTBUSI BO3MOKHBIX pellleHUi WHTepIipeTalii, OLIeHOK U T.[]. B PaCCY>KAEHUSIX
3a7lauu JIPYTHX YUaCTHUKOB /IeATe/TbHOCTH, OTIpeJesiiTh U
OLIeHMBATh I10CJIe/ICTBUSI BO3MO)KHBIX pellleHUH 3a/lauu

Mopyas 3. CucremMbl aBTOMaTHYeCKOr'0 yIpaB/IeHHs
3amura j1abopaTopHbIX padoT (cobecegoBaHue) Mo Moy a0 3

Bonpocbl 01 cobecedosaHusi:
[ToHsiTHE CUCTEMBI aBTOMaTUYECKOr 0 yripaBiieHus (peryupoBaHus).
CBoiicTBa U apameTpbl 00beKTOB aBTOMAaTUUeCKOTO YIIpaBJIeHUsI.
Yro mpe/rionaraeT cTaTuueckuii aHamm3 pabotelt CAY?
Yro npeanonaraeT JuHaMU4ecKuil aHamu3 paboter CAY?
YcronunBocTts CAY.
KauectBo CAY.
ABTOMaTHYeCKHe PerysiTophbl, KIacCU(pUKaLUs, apaMeTpbl, XapaKTePUCTUKU.
YCcTpolCTBO ¥ NPUHLMIT JelCTBUS KoMaHAoannaparta KOI1-12Y.
9. Ilouemy B KauecTBe TIPUBOJHOIO [JBUrarejss B anmnapaTe HWCIOJb3yeTCs
ACMHXDPOHHBIN 3JIEKTPOJBUraTe/Ib?
10.Kak ycraHaB/iMBaeTcsl BpeMs ITUK/Ia M BpeMsi OT/le/TbHOU oreparjuy Ha nprubope?
11.Kak ocy1ecTB/sieTcs CaMOOCTaHOB KOMaH/oaririapara B KOHLe L[[UK/ia?
12.CKO/IBKO  HE3aBUCHUMBIX  3JIEKTPUUECKHUX Llefle MOXHO TMOJK/JIUNATh K
KOMaHzoarapary?
13.CKoJIbKO He3aBUCHMMBIX BbIIep)KeK BpeMeHU MoxkeT co3zarb KOII-12Y7?
14.Kak oTpasuTcsi IOHWKeHUe HarpsbkeHUsl B ceTH Ha paboTe KomaHoarnmapara?
15.MoXHO /M TNOAK/IOUMTHL K KOMaHZoammapaty Tpexda3Hbld aCUHXPOHHBIN
3J1IeKTPOJIBUTaTe/lb C KODOTKO3aMKHYTBIM POTOPOM?
16.YT0 Ha3bIBaeTCsA CUCTEMOM aBTOMATUUeCKOTO yIipaB/ieHus (peryiMupoBaHusi)?
17.Knaccudukanus CAY.
18.Kakue pUHIMIILI UCII0J/IB3YIOT B OCHOBe rocTpoeHuss CAY?

PN hA W=
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19.Kakoi1 miporjecc B cuCcTemMe Ha3bIBAeTCS MepPeXoHbIM?

20.Kakue napaMeTpbl XapakTepu3yrT KaueCTBO peryJupoBaHus?

21.K kakum cucremaM OTHOcuTcs wucciaenyemas CAP  corsacHO anroputMmy
(yHKLMOHMPOBAHMS?

22.Kakou xapakrep lepexoJHOro mnporecca B ucciegyemor CAP?

23.C Ha/iMumeM Kakoi 00paTHOM CBsi3W GYHKIMOHUPYET HccaeayeMas CUCTeMa?

24.13 KaKuX 3/IeMeHTOB aBTOMaTHUKH COCTOUT MCC/IeflyeMasi cucrema?

25.DyHKIMOHA/IbHAs CXeMa MCC/IelyeMOu CUCTEMBI.

26.YKa3aTb BCe BU/Ibl aBTOMAaTU3aLUM, TIPUMEeHEeHHbIe Ha KOMILIeKCe.

27.Ha3HaueHue aBTOMAaTUYeCKUX BBIK/TFOUaTeIen B CUJIOBBIX LIersx
57IeKTPO/BUTaTeIen.

28.KakumM 06pa3oM oCyIlecTB/sIeTCs 3alliiTa 3/IeKTPOJBUraTesieii OT reperpy3Kku?

29.B kKakoW moc/ief0BaTe/lbHOCTH MPOU3BOAUTCS OTK/IHOUEHHE 3JIeKTPOJIBUTaTesen
JIMHWY TI0 OKOHYaHUU paboThI?

30.IToHsATHE anropyUTMa yrpaB/ieHUs.

31.Knaccudukanys peryasiTopos.

32.B yeM 3aK/t0yaeTcsl TPUHLMII YIIpaB/JeHUs] T0 OTK/JIOHEHWIO, IO BO3MYILEHHIO,
KOMOWHUPOBAHHbIN?

33.3aKO0HBbI peryjupoBaHus.

34.UeM XapaKTepuU3YyHOTCS PeryJsiTOPbl peJieMHOr0o JeWCTBUS ([ABYXIO3UIMOHHbIE,
TPEXIO3ULIMOHHBIE)?

35.Yto mpeAcTaB/isOT coOOMl BpeMeHHble XapakTepucTuku Il-perynsropa, W-
perynaTopa, IIM-perynaropa, I11/I-peryasartopa?

KomnbrorepHoe TectupoBanue (TCK)

Bbibepume 0OuH npasu/ibHblil 8apuaHm omeema u Haxcmume KHonky «/lasee»

Pe)xuM, MpH KOTOPOM OIIHOKa CHCTEMBI, TO eCTh Pa3HOCTh MeXXAY TpedyeMbIM U (PaKTHUECKUM
3Ha4YeHUAMH yINpaBJ/isieMoH BeJIMYNHbI, IOCTOSIHHA BO BpeMeHH, Ha3bIBaeTCA:

+¥Y CTaHOBUBILIMICA

[TepexopHbIit

[JvHamuyeckuii

Ko3¢¢uiueHnT nepegaum 37ieMeHTa, MMEIOILero JTUHENHYI0 CTaTHYeCKYH0 XapaKTepUCTUKY, PaBeH:

K:i&.
i=1

_7
+ X
P
1+Kp
K(x)=2
X

IIpu oxBaTe TMHEHHOr0 3/IeMeHTa OTPUIATe/IbHOM )KeCTKOH 00paTHOM CBA3bI0 KO3()GHUIHeHT
nepejavu (ycuaieHHs):

YBenmuuBaeTCs He3HAUMTeTbHO

+YMeHbllaeTcs

OcraeTcs 6e3 u3MeHeHUs

Pe3ko yBenuuuBaetcs
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NPpUHALIE)KHUT ACTaTHYECKOM CHCTeMe pEFyJII/IPOBaHI/IH?

1
1. 2. b%
y Y ‘
C
X0 x

2
Kakasn u3 xapakrepucrtuk 0

3
+4

NPpUHAL/IE)KHUT CTaTHYECKOH CHCTeMe pEFyJII/IPOBaHI/IH?
1

2

3

+4

Bo Bceii 30He ynipaB/ieHus acrarnueckou CAY ko3¢ punpent HepaBHoMepHOCTH d ¥ K03 puLieHT
cratu3ma Kcr COOTBeTCTBEHHO PaBHBbI:

+0=0; K., =0.

0#0; K. #0.

0=0; K. #0.

0#0; K. =0.

Bo Bceii 30He ynipaB/ieHus ctatTudyeckor CAY ko3¢ ¢unieHT HepaBHOMEPHOCTH U K03 dpuipeHT
cratusMa K, COOTBeTCTBEHHO DaBHbI:

0#0; K. =0.

0=0;, K. #0.

0=0; K. =0.

+020; K. #0.

Ykaxurte BbIpaXkeHue /sl onpejesieHus Ko3(dguipenrta (creneHu) HepaBHoMepHocTH (C -
NMOCTOSIHHAsA, PaBHasA MpeJNUCAaHHOMY 3HAaU€HHI0):

K, = Yi—= V2 :xl —X,
Y Xy
5:ymax _ymin )
" Yu
y=C+ A(x).

y=C+A(x)*eC.
Kosdpunuent nepegaun (yCH/IeHHs) CHCTEMbI, COCTOSAIIEH U3 N Mapa/IeJIbHO COeJHHEHHBIX
3/IeMEHTOB, PaBeH:

K:i&.
+ i=1

K:ﬁK,
i=1
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K
1-Kp
K
K =———-.
1+ Kp
Kos¢ddunuenT nepegauu (ycuieHus) CMCTeMbl, COCTOAILEH U3 N MOC/Ie/J0BaTe/IbHO COeUHEHHbIX

3/IEMEHTOB, DaBeH:
K

T 1+ KB’
K
1-KB~

K= H K.
+ i=1
K:i&.

i=1

IToka3aHo B rpadguyecko hopme nosiyueHue pe3y/IbTHPYIOLIEH CTaTHYeCKOH XapaKTepPUCTUKHU
A
y 6 I

e — - — — —

5 pesynomupyrowas

1

1

1

(\]

By

.

e

—_—————
’

N
4

/

=

\4

y
A 4

npu COeJUHEHUH 3/IEMEHTOB:

1_—%p|i};>|n—}:}

5 I Y
X
[l
Wy ¥
x ¥
3 | =
_D}g
N 0

IlepBoii 3afaueli AMHAMUYECKOTo aHa/iM3a padorbl CAP siBisieTcs:

+HWccnemoBaHie CUCTeMbI Ha YCTOMUMBOCTD

Ormnpe/iesieHre KaueCTBeHHBIX TIOKa3aTesieli TiepexoJHOro rpoiiecca

OmnpeiesieHre BIUSTHUS TTapaMeTPOB 371eMeHTOB, obpa3sytoiux CAP, Ha ee yCTOMUMBOCTh U Ha
KaueCTBeHHbIe TTI0Ka3aTe/ v MepexoAHOro mpoijecca

YpaBHeHHe AUHAMHUKH CHCTEMBbI HUMeeT B/

U?p”+nTp”*+m+ﬂp+4b“?KU¥pm+7ZTPW4+M+37’+DXpmnG@b=KH@V-

Onpepenure nepeaaTouHyo (PyHKI|UIO CHCTEMBI:
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K
G(p)
H(p)
)
+ G
YpaBHeHue AuHAMHUKH cucreMbl uMeeT BU/ G(p)y=KH (p)x. Co0CTBeHHBIM 0epaTopoM CHCTEMbI
SIBJISIETCS:

X H(p) _
G(p)
H(p)

*+G(p)
K

l'[epe,uaTquaﬂ (l)}’HKHI/IH CUCTEeMBI TP NNAPA/IV/I€/IbHOM CO€JUHEHHUH 3BCHLEB

X y
— ) .
x X
> WD)
5 W)
paBHa:
W,
W(p) — 1 (p)

1= W, (D)W, (p)

(o) = 1W(»).

n
W(p) =Y W.(p).
+ i=1
l_[epe,E[aTquaﬂ q)yHK].[I/IH CUCTEeMBI le/l HOCHEJIOBHTEHBHOM COE}II/IHEHI/II/I 3BeHLEB

X X X Xp-j y
— e M o P moe >

paBHa:

W(p)= Y. W(p)

W) =T [7.(p)
+ i=1

B W, (p)
AT

_ Wi(p)
S TATS)

IlepepaTouHas pyHKIMSA CUCTEMbI
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W(p)

= e o mew P W P
W)
paBHa:
W (p) =W (pW,(P)IWs(p)+W,(p)IW;(p)
W (p)
W = )
D = e (o)W, ()

W(p)= Y Wi(p).

w(p) = 1(p).

Hepe,z[aTquaﬂ (l)y}IK].[I/IH 3B€Ha C OTPI/IHHTEJIBHOﬁ OﬁpaTHOﬁ CBA3BHO
X0 X Yy

W (p) >

CcoO Xy

Wocp)  [——

paBHa:

(p)= 3 (1)

_ W (p)
A TSTATO)
Wi (p)
|14 = }
SO o)

Ecmu CAY 3a cueT CBOMX BHYTPEHHHUX CHJ/I BO3BpalljaeTcs B COCTOsIHME PaBHOBeCHUs 1oc/ie
yCTpaHeHHs HeIllJIAHUPYEMOro Bo3/ielicTBUsI (BO3MYILIeHHUsI), TO OHA Oy/eT:

+¥YcTolumnBas

HeycroiturBas

HetiTpanbHas

Ha rpanu ycroitunBocti

n n—1 _
JIHHEﬁHaH CAP, ONMUCbIBdeéMds YPaBHEHUEM (aop + alp te '+a”’1p + a” )y - 0 6y,E[ET YCTOﬁqHBa

JIMIIIb B TOM C/1y4de€, €C/I1 KOPHHU COOTBETCTBYHIIEr0 XdPAKTEePUCTHYECKOI'0 YPABHEHHUA
BellleCTBE€HHDbI, PA3/IMYHbI U HUMEKT 3HAYECHUA:

+ oAy A, — OTpHLATENBHBIE.

{ﬂ,l ,Ay...A, |, — OTPHULIATEb HBIE.
A, =0

Ay Ay ... A, — TIOJIOXKUTEID HBIE.

{/12 ...A, — OTpHLIATEIb HBIE.

A, — TIOJIOKUTEITb HBIM.
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<l
~V

I'paduk CB0OOJHOT0 ABM)KEHHUSI CHCTEMBI NoKa3biBaeT, UTo
KOPHM XapaKTepUCTHYeCKOro ypaBHeHUA:

BetijectBeHHbIe

KomriiekcHbie

+MHHMBIE

Ec/u Bce 3/1eMeHThI IIEPBOro CTo/101ja Tad/mibl Payca HMeI0T 0JUHAKOBBIE 3HAKH, COBIA/iAI0IHe
€0 3HaKoM Ko3¢duiueHra a,, TO cucTema:

HeycroiturBas
+¥YcTolumnBas

Ha rpanurje ycroiiunBocTtu
HetiTpanbHas

Cucrema YCTOﬁqHBa TOrAd U TO/JIBKO TOr/id, KOrjad rnpu a >0 Bce KOS(l)(l)I/I]_[I/IEHTLI ai H BCe

0
AMaroHaJ IbHbIe MUHOPBI onipeseauTesisi Dn 0osibine HyJisl, IIaCUT KPUTEPHI:

MuxaiinoBa

+I'ypBuriia

Beiinerpazckoro

Payca

K 4acTOTHBIM OTHOCUTCA KPUTEPUH:

Payca

+MuxainoBa

I'ypBuua

Beiinerpazckoro

ITo pacrno/io)xeHHI0 KOPHeH XapaKTepUCTUYEeCKOr0 ypaBHEeHHU Ha MJIOCKOCTH KOMIIIEKCHOT0

JoOA
L]
0 a
L ]
nepeMeHHOro onpepaenure cocrosiane CAY:
+¥YcTolumnBas
HeycroitunBas

Ha rpanutje ycroiiumBocT!

JInsA yCTOHYMBO# CHCTEMBI HE00X0JUMO U J0CTAaTOYHO, YTOObI MPH U3MEHEHHUH YIIOBOM YaCTOThI @
ot 0 0 © rogorpad¢, onucbiBaeMbiii KOHIIOM BeKTopa G(j®), HAUMHA/ICA HA BellleCTBeHHOU
MOJ/I0)KUTE/THHOM MOJ/Ty0CH H, BPAIiasiCh TO/ILKO MPOTHB YaCOBO# CTPE/IKH, HUI'/Ie He 00paiasach B

T
HYJ/Ib, ITIPOX0JHUJI, IOBEPHYBIINCH HaA yIroJ nz ,» IOC/IeA0BATE/IBHO YHUC/I0 KB4/IPAHTOB, pdBHO€

CTerneH! N XapaKTepPUCTHYECKOr0 YpaBHeHUs], [VIaCUT KPUTePUH:
Beiinerpazckoro

I'ypBuua

+MuxaiinoBa

HatikBucra

YkaxuTte rogorpad MuxannoBa, CooTBeTcTByOIuH ycronuusoi CAP
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Ajl(®)

ap

n=3 n=4

+n=1
n=2
n=3
n=4
Kakoi cucreMe COOTBeTCTBYIOT BellleCTBeHHAasA 1 MHUMasi YaCTOTHbIE XapaKTePUCTUKHU?
R(®)4
I(®)

R(w)

an

I(®)

Ve

n=3

YcronunBoi

+HetitpanbHoi

HeycroitunBoit

Kakoii Kputepuii ¢popmyaupyerca Tak: CAP, ycTroiiunBas B pa30MKHYTOM COCTOSAHUM, OyAeT
YCTOMUMBON U B 3aMKHYTOM COCTOSIHMH, ec/ii ADPUX 3T0H cucTeMbl B Pa30MKHYTOM COCTOSIHUM He
OXBaTbIBaeT TOUKY ¢ KoopguHaTamu (-1;j0)?

+HaiikBucra

MuxaiinoBa

I'ypBuua

Payca

. A
5 jI(®)

A
A

/ 0=>° =0 5(0))

3anac ycroiuMBOCTH CHCTEMbI no ¢aze
oyaer:

a

+b

0

TOYHOCTH MCIIO/THEHHUS CHCTeMOH aBTOMAaTHUYECKOr0 ypaB/ieHHA NpeIHCaHHOI0 3aK0Ha
H3MeHeHHs YIPaB/IsieMOH Be/THYHHbI HAa3bIBACTCA:

+KauecTBO
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HagexxHoCTb
CamoBbIpaBHUBaHUE
TOYHOCTb pery/iMpoBaHUus B YCTAHOBUBILEMCS Pe)XUMe XapaKTepUu3yeTcsi:

Ay =y, — y(1).
+A(X) = y3 _yycm.d).'

Ay = Ayge '
A

o = max 100%.
yycm

Ommboka CAP 3aBHCHT:

TonbKO OT COOCTBEHHBIX CBOWCTB CUCTEMbI

To/bKO OT XxapakTepa U3MeHEeHHsI BO BpeMeHH BHELLHUX BO3/1eHCTBUN

+Kak oT coOOCTBEHHBIX CBOWMCTB CUCTeMbI, TaK U OT XapaKTepa M3MeHeHUs BO BpeMeHHU 3a/jatollero U
BO3MYILLAIOIIUX BO3/AEeUCTBUN

Jins1 TOro, YTO00BI OAHO3HAYHO ONPeJe/ITMTh KaueCTBO CHCTeMbI B YCTAaHOBHBIIEMCSI Pe)KHMe, ero
HCCIeAYIOT TIPH BO3JeHCTBUAX:

+TurnoBbix

CrnyualiHbIX

BruyTtpenHux

KoHTposbHBIX

KauecTBO nepexojHbIX NPOI[eCCOB OI|eHNBAKOT I0:

AmMrnuTy1HO-(pa30BOM YaCTOTHOM XapakTepuctrke W(jw)

[TepenaTounoii pyHkumu W(p)

+IlepexosHON XapakTepucTUKe y(t)

d= lnﬂ
Jlorapu¢gMuuecKkuM JeKpeMeHTOM 3aTyXaHusA Ay, XapaKTepHu3yeTcs:
NuHamuueckast olIrbKa CUCTeMbI
Crarnueckast OlIMOKa CUCTEMBI
+KosebarenbHOCTB MepexoHOr0 mpoliecca
IlepeperynupoBanue
yt AV =AY iax

Ay,

o /TN |

A -
Senl T AT PR ;
TR ARG ¢
0177, : i | >

y

12 t3
t4

A

A
A 4

y
.o

YkaxuTe BpemMs pery/iMpoBaHus tp
tp=t1

tp=t2

tp=1t3

+tp=14

Yem 0/1HKe CHCTeMA K TPaHUIIE YCTOMUHUBOCTH, T€M 3HaueHHA S (Tepepery/iMpoBaHue) u n (YUUC/I0
KoJ1e0aHuM 3a BpeMs MepPexoAHOro npoiecca):

Mensblie

+bosbiie

s=0, n=0

KopHeBble, yaCTOTHbIE U HHTErPa/IbHbIE OLIEHKHU OTHOCATCA K MOKa3aTe/1sM KayecTBa:
+KoCBeHHBIM
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COBOKYITHBIM

CoBMeCTHBIM

He3aBHcHMO 0T XapaKTepa MepexoJAHOro mpomecca KOCBeHHasi OlleHKa ero Kauecrsa (0bicTpoTa
3aTyXaHUs U BeJIMUMHA OTK/IOHEHUH ynpaB/isieMol epeMeHHO0M) NPON3BOANTCS 110 BeJTUYNHE
HHTerpasa:

0

I, = j e(t)dt.
0

1, = [|e(o)de.
0

I, = ng(t)dt.

+ 0

y =Lj.xdt.
T,

ITo HHTErpa/ibHbIM OL€HKAM OIIpeJe/IMTh CUCTEMY, oﬁna;[alomylo JIy4IIMM Ka4eCTBOM
nepexoaHoro mpomecca:

ety

0 Tt
IToka3aTe/ib Ko/iedaTeIbHOCTH M - 3T0 OTHOIIEHHE MAaKCUMa/IbHOro 3HaueHusa AYX 3aMKHYTO#H
M=4A4 A, (0
CHUCTeMBbI K ee 3HaueHuo npu w=0 3. max / 5(0) . UeMm OoJiblIIe TOKA3aTe/lhb

K0/1e0aTe/IbHOCTH, TeM:

+MeHblLie 3arac yCTOMUMUBOCTH, TeM 0oJIbliie CKTOHHOCTb CUCTEMBI K KOJleOaHUsIM

Bbonbiue 3anac ycronunBocTH

MeHblile 3ar1ac yCTOMUMBOCTH, T€M MeHbIlle CKIOHHOCTh CUCTeMBbI K KoJiebaHUsIM

CBoiicTBo CAY n3MeHATH CBOU BbIX0JHbIe XapaKTePUCTUKH (II0Ka3aTe/ M KayecTBa) Npu
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OTKJ/IOHEHUHM TeX WU UHBIX TapaMeTPoB 0T CBOMX HOMHHA/ILHBIX (pPacueTHbIX) 3HaUeHUH,

Ha3bIBaeTcs:

TouHOCTB

bricTpopeiicTBue

3anac yCTOMUMBOCTH

+UyBCTBUTEBHOCTD

Ji/isi KO/IMYeCTBeHHOM OLleHKH YyBCTBUTeIbHOCTH CAY npuMeHsieTcs:

MakcumanbHOe 3HaueHue nepeperyivpoBaHus

Omrbka, paBHasi pa3HOCTH MeX/1y 3a/JaHHbIM U JIedCTBUTE/IbHBIM 3HAUeHUSIMU YTIPaBJIsieMOoro rapaMeTpa

+@yHKIMS YyBCTBUTETBHOCTH

Yuicno KosiebaHuii epexoHOro Tmpoliecca

Kakoe TUnOBOe MHaMHUYeCKOe 3BeHO MpeACTaB/JIeH0 Mo/jebi0 ¢ napamerpamu W(p)=-K;
Ry

&

b -Uy
o ¥
K =R, / R, = _%
+IIponoprroHansHOe
Nuterpupyroiee
Auddepenippyromee
Arneproauyeckoe 1epBoro rnopsijka

?

K
W(p)=—Tp+1,

Kakoe THumoBoe AUHAMHUYECKO0€ 3B€HO ITPEACTAB/IEHO MOJA€/IbI0 C IapaMeTPdAMHA

UD 7Uy
K:RO/RI; I'=R,C, _% _%

IIporniopiioHansHOe

Nuterpupyroliiee

HMuddepenippyromee

+Arneprozueckoe IepBoro rnopsijKa

B acrarnueckux CAP craTHueckasi yCTaHOBUBIIASACA OMIMOKA OT 3a/[al0Iero ¥ BO3MYIIAIOIIUX
BO3/IeHICTBHI:

+PaBHa 0

VimeeT KOHKpeTHOe 3HaueHMe OT 3a/arolero BO3JelCTBUS

VmeeT KOHKpeTHOe 3HaueHKe OT BO3MYILIAIOIINUX BO3/IeHCTBUN

Yem 00/1b1IIe HHTErPUPYIOIIMX 3BeHbEB BK/IIOYEHO B Lielb Pa30MKHYTOH CTPYKTYPHO# CXeMbl, TeM
MOPAAOK acTaTU3Ma CHUCTeMbI:

Hwxe

+Bpiie

bespasnuuno

Pagen 0

ITpu Koppekiuu CAY, uTo0bI (yHKI[HsI OIIHOKY MO BO3MYIIIEHHI0 HHTerpa/IbHO He HapacTasia,
HHTerpupyioiee 3BeH0 J0/DKHO ObITh BK/IIOYEHO:

B Touky npuio)xeHrst BO3MYILIAIOLLer0 BO3/1eHCTBUS

+[1o MecTa NpUI0KeHUs1 BO3MYLLAIOLEr0 BO3ZelCTBUS

[Tocnie MecTa nNpUIOKeHUs1 BO3MYLAIOLEr0 BO3eHCTBUS

IIpu xkoppexkuuu CAY ciielyeT UMeThb B BU/y, YTO C BK/IOUeHHEM HHTerpUPYIOLLero 3BeHa:
YBenuurBaeTcs KoyiebaTebHOCTb CUCTEMBI, YMEHbIIIAeTCs TepeperyaipoBaHye
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+YBeMuMBaOTCS K0iebaTeTbHOCTh CUCTEMBI U CTeTIeHb Tiepepery/TMpOBaHHUs

YMeHbIIIaeTcs1 K0/1ebaTe/IbHOCTh CUCTEMbI, CHWPKAeTCs1 3amac ycroiurBoct CAY

CoxpaHUTh yCTOMUHUBOCTH CUCTEeMbI IIPH MOBBIIIIEHNH NOPA/Ka acTaTu3Ma MO)XHO BBe/leHHeM:
YcunurenbHOro v Au@QepeHLypyoLero 3BeHbeB, COeJMHEeHHBIX NapasienbHo

YcunurenbHOro v Au@QepeHLpyoLero 3BeHbeB, COeJUHEeHHBIX M0C/1e/I0BaTebHO
+¥YCUnUTeNbHOr0 Y MHTETPUPYIOLLETO 3BeHbEB, COeJUHEHHBIX MapasenbHO

WuTerpupytoliero u AuddepeHMpYIOLero 3BeHbeB, COeJUHEeHHbIX NapasienbHO

ITocTpoeHHe HHBAPUAHTHONM CHCTEMBI Mpe/CTaBJIsieT co000ii BecbMa 3¢ (eKTHBHBIN CI0C00
MOBBIIIeHNUs MoKa3areseld kayecrBa CAY. IIpumMeHeHre KOMOMHUPOBAHHOTO MPUHIIMIIA
yIpaBJ/ieHus 10 33/jal0lieMy ¥ BO3MYILA0ieMy B03/leHCTBUSIM OJHOBPEMEHHO:

+IIoBBIlLIaeT TOYHOCTH U He BJIUSIET Ha yCTOMUUBOCTb CAY

[ToBebIlLIaeT TOYHOCTB, HO YMEHBbLIAET 3amnac yctonuuBoctu CAY

[ToBebIlLIaeT TOYHOCTB U yCTOWUMBOCTH CAY

Koppeknus afuHaMuuyecKux xapakTepuctuk CAY mocpe/cTBOM cHeljMa/IbHBIX KOPPEeKTUPYIOIINX
3BeHbEB I03BOJIsIeT 00eCneYUTh:

TonbKo HeoOX0AUMBIH 3arac yCTOHUMBOCTUA CUCTEMbI

TonbKo GbICTPO/IeHiCTBYE CUCTEMBI

+Heob6xoiuMbIl 3arac yCTOWUMBOCTH U ObICTPOZEHCTBHE CUCTEMbI

CrnenanbHble KOPPeKTHPYIOLIYe 3BeHbsA: NPONopHuoHaIbHO-Au(depeHMpyome,
NMPONOpPIHOHA/TbHO-HHTErPUPYHOIIHe, IPONOPLHMOHA/TBHO-UHTErpo-AuddepeHIiUpyOIHe
NPUMEHSIOT NPH BHJEe KOPPeKIMHU AUHAMUUYeCKNX XxapakTepucTtuk CAY:

+IlocegoBaTe/lIbHOM

[TapannensHOoM

C obpaTHBIMU CBA3SIMHU

KombuHupoBaHHOM

B craTHyecKux cucreMax MCIo0/1b30BaHue H/iea/Ti3UPOBaHHOI0 NPONOPI{UOHA/IBHO-

A depennypyromero 3BeHa:

[Tonwxkaer 3amnac ycroitunBoctu CAY

+I1oBeiaeT 3anac ycrouuBoctu CAY

CAY He pearupyer

Jins noBbIleHUs MopsiAKa actaru3ma CAY npu coxpaHeHHH TPe0dyeMoro 3anaca yCToiuuBOCTH
HaunOosee 3¢(eKTHBHO MPHUMEHEHHE CelHa/IbHOT0 KOPPEKTHPYIOIIEero 3BeHa:
[TponoprroHansHO-AMbPepeHIUpYOLero

[TponopLMoOHaIbHO-UHTEr PUPYIOLLer0

+IIponopLroHanbHO-UHTEr po-Ar(epeHLUpYIOLero

Ji/is1 mosiyueHys M30POMHOIO pery/iMpoBaHus, B pe3y/ibTaTe KOTOPOro MOBbIMIAeTCsA TOYHOCTD B
yCTaHOBMBIIMXCA peXXuMax padotsl CAY, BBOJUTCS Napa/uie/ibHOe KOPPEKTHPYIOLIee 3BeHO:
HMuddepenyppyromee

+HHTerppupyolee

JuddepenLyipytoiiee ¥ MHTErpUpyloLLee, COeJMHEeHHbIe MapaiielbHO

Jins yBe/THUeHHs 10/1I0CHI MPOMyCKaHus 0oJiee BBICOKHX YacCTOT, YTO CIIOCOOCTBYET MOBBIIIEHHIO
3amaca yCTOHYMBOCTH M TOUHOCTH CAY B mepexofHOM pe)Xume, He00X0/JUMO BBECTH Mapa/lieJibHOe
KOppeKTHpYyIoliee 3BeHO:

Nuterpupyroliiee

+/ludpdepenyppyromiee

JuddepeHLyipytoiiee ¥ MHTErpUpyloLLee, COeJMHEeHHbIe MapaiiebHO

JINs1 KOpPeKIUH XapaKTEePUCTHK C Ie/IbI0 00ecreueHusi Tydiiero Kauecrsa padorst CAY
HCI0/IB3YIOT 00paTHBIE CBA3MU:

ToJ/IbKO OTpULIaTe/IbHbIE KEeCTKUE

TonbKo oTpuliaTebHbIe rTHOKHe

ITonoxxurenbHbIe

+I"1aBHBIM 00pa30M, OTpHLIATE/TbHbIE XKECTKHe U THOKHe

IToBBICHTH OBICTPO/EiCTBHE NPH COXPaHeHUH K03 (uIeHTa nepejayl CHCTEMbI M03BOJISIET
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NpUMeHeHue:

+I'nbKo¥ 00paTHOM CBS3H, MPECTaBIISIONIeH co00i qubdepeHIUpyolee 3BeHO

W peanbHOM >keCTKOM 00paTHOM CBsA3U

[TonoxuTensHOM 06paTHOM CBSI3U

B ocHOBY BbIOOpa 3aKOHa pPery/JiMpoBaHusA B 0AHOKOHTYPHBIX CAP noJi0)KeHbI:

Tonbko TpebOBaHMS K KaueCTBY CTabW/IM3al[iy TlapaMeTpa

TonbKo TUHAMUYeCKHe XapaKTePUCTUKUA 00beKTa PeryIMpOBaHMsI

To/IbKO XapaKTepUCTUKKU BO3MYILAOIINX BO3JENCTBUI

+/[Januble 1. 1.2.3

ITpu BbIOOpE 3aKOHA Pery/IMpoOBaHusi B 0JHOKOHTYPHbIX CAP 00bIYHO HCIO/IB3YHOT:
+HoMorpammel, cocTaB/ieHHbIe /Jisi TpexX Haubosiee pacripoCcTpaHeHHbBIX THUTIOB TTepeX0/HbIX MPOLIeCCOB:
6e3 nepeperyiupoBaHusi, ¢ 20%-HbIM TlepeperyMpoBaHrieM U C MUHUMyMOM 1D

AHanuTUuecKuii MeToz

TabnuuHblii MeTOx

M3meHsisi napaMeTpbl HACTPOMKHM Pery/isiTopa, /1A anepruojuyecKux MpouneccoB MOXXKHO MOTyYHTh
3HayeHHUe cTeneHH 3aTyxaHus ot 0 o 1. IIpy kaKoM 3HaUEHUH CTelleHH 3aTyXaHHUA cucTeMa
HaxXoJUTCA Ha rPaHMLie yCTONYMBOCTH?

+0
0,5...0,75
0,75...0,9
1

H3MeHss1 MapaMeTPbl HACTPOHKH Pery/isaTopa, NpHu Jil000M 3aK0He Pery/JIMpoBaHUsl MOXKHO
MOJIy4YUTH pa3/IMyHoe [epeperyJdpoBaHue: oT HyJ/Isl IPH anepuoU4eCcKoM IepexoHOM Nporecc Ao
100% npu ycTaHOBUBILIEMCS He3aTyXalolleM KoJsiedaTeTbHOM mporecce. B mpakTuke
aBTOMAaTH3alui HauboJibllee PacpoCcCTpPaHeHHe MOJTyYH/IU anepuoJuuecKne nepexo Hbie
Mpo1ecchbl U MPOLEeCChI C epepery/iMpoBaHueM:

+20%

40%

60%

80%

Ec/u ocTaTouHoe OTK/IOHeHHe (0IIH0Ka peryJIMpoBaHNs) HeJ0OMyCTHMO, TO ONPaBJaHO
HCII0/Ib30BaHue:

II-perynaropa

+I1I1-perynaropa

JBYXIO3ULIMOHHOIO peryJssropa

I1J-perynsTopa

IIpu BHIOOpEe mapamMeTpoB HacTpoiiku ITA-peryaaTopa onTuMa/ibHasA NMapa 3HaYeHUH
K03(puipenTa nponopuuoHanbHocTH Kp v Bpemenu yjBoenus T} COOTBeTCTBYeT:

+Makcumymy Kp/ Tig

Munumymy Kp/ Tig

Kp/ Ty=1

C u3meHneHueM napamerpoB HacTpouku I1- u IIV-peryiAsTopoB moKasare/id KayecTBa Nepexo/HOro
npoiecca MeHATCS M0-pasHoMy. [I/1A yMeHbIIeHUA JUHAMHYECKOH OIHOKH U CTEeNeHH 3aTyXaHHusA
Heo6x0/uM0 3HaueHHre Ko3(PuuuenTa nponopuroHanibLHOCTH Kp:

YMeHbIIUTD

+YBenuuTh

Kp=const

B cucreme c IIU-peryiATopoM npH yBe/In4eHHH BpeMeHH y/iBoeHus T1] BpeMsi pery/iupoBaHusi tp
CHayaJ/ia yMeHbIIIAeTCsl, a 3aTeM HaUMHaeT PacTH, AMHAMHYecKas ommndKa ymeHnbuaercs. Ilpu stom
CTerneHb 3aTyXaHMS:

YBenuuuBaetcs

He u3smensercs
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+YMeHbIIIaeTCst 3HAYUTENBHO CKOpee, UeM MpH yBenueHun Kp
B cucreme c IIN-perysropom npH yBeinueHun Ko3ddunueHTa nponopuioHaisHocta Kp

CcTaTH4YecKas oIH0Ka peryMpoBaHus:

YBenuuuBaeTcs

+YMeHbIlIaeTCcs

He n3mensiercs

PaBHa 0

B cucreme c IIN-pery/isTopoM NpH yBeJIUUeHUH Kp U BBe/IeHUM HHTerpa/ibHOM COCTaBJISIOILEH B

3aKOH pery/JIMpoOBaHMsl CTaTHYeCKas OIMo0Ka:

YBenmmunBaeTcss He3HaYMTE/IbHO

+CTpeMUTCS K HYJIHO

He usmensietcs

Pe3ko yBenuuuBaetcs

CBolicTBa 00b€KTa Pery/IMpOBaHMs B MEPBOM MPUOIMKEHUH MOT'YT ObITH OLIeHEHbI 110 OTHOIIIEHHUIO
BpPEMEHHM 3ama3/blBaHuA K MOCTOSAHHON BpeMeHHU 00beKTa T(. UeM 3T0 oTHOIIEHHE 00/IbIIIe, TEM

0,2<7/T, <1
3d/ild4d dBTOMATHU34AIUH CJIOKHEE U IT03TOMY IIPpHA

JBYXT03ULIMOHHBIN
+HenpepbIBHOTO AieMCTBUS
NmMnynbcHbIN um LU@poBoi
Tpexno3uLMOHHbIN

PEKOMeH/IyeTCsl PeryysfTop:

Ilpu 7/T, <0.2 PeKOMeHyeTCs pery/isaTop:
+ITo3ULIMOHHBIN
VIMnyibCHBIM

Ludposon
HernpepriBHOrO fericTBUSA

- t/T, >1 ]
pu PeKOMeH/yeTCsl peryjATop:
HernpepriBHOrO flericTBUSA

[ ByXT103ULIMOHHBIN

+VIMnynbcHbIN Wy 1M poBOi
Tpexmno3uLMOHHBII

Ecu Ha 00beKTe ¢ CaMOBBIPAaBHHUBAaHUEM MPHU /Ty >2 He00X0/JUMO MOJIyYHUTh Mepexo/HbIi
nporecc C MUHMMAaJ/IbHBIM BpeMeHeM pery/JIMpoBaHus NPH AeliCTBHU Ha CHCTeMY BHEIITHUX
BO3MYILIAIOIIMX BO3/IefiCTBHIi, TO 1|€/1eC000pa3HO MPUMEHUThH PeryJjsTop:

+C nepemMeHHOM CTPYKTypOM

[To3uLIMOHHBIM

HernpepriBHOrO fericTBUs

Ob6ecneunBaroIii KOMIIEHCALUIO UUCTOTO 3ara3/ibIBaHusl

ITpu 0c000 He0/IaroNPUATHBIX JMHAMHYECKHX XapaKTePUCTHKAX 00beKTa (T/ Ty > 3)
CyLIeCTBEHHOe y/Iy4llieHHe KayecTBa Pery/IMpoBaHusl 00eCreunT PeryasaTop:
[TponopioHanbHbIN

[TpornopLiioHaNIbHO-UHTEr PaIbHbIN

WHTerpanbHbii

+[TonynponopiyoHansHO-aud depeHIaabHbIA

IIpu THIIOBOM anepHOAMYECKOM MePexoHOM nporecce K03 dHIHeHT nponopuuoHaIbHocTH Ky

B 0,37,
K,t '

K
P
ans Il-perynsitopa pacCUMTBHIBAIOT MO SMIUpUUYecKol opmyie Yemy Oyper pasen Kp

AJISI ITOTO )K€ Pery/isAiTopa NPy TUIIOBOM IePeX0AHOM MpoIecce C MUHUMAJ/IBHO J0MYCTHMbBIM
nepeperyJiMpoBaHHueM:
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037,

K
POk,
P
Pkt
o _09F,
N P KT
T
K,=—-
K,t
ITapameTpbl HacTpoiiku ITH-peryasiTopa NpH THIIOBOM NepPeXoHOM MPoIiecce ¢ MUHUMA/ILHO
T,
Kp = P
0T

AOIIYCTUMBbIM II€peperyjimpoBdiueM COOTBETCTBEHHO PABHbI ;TH= TO, d IIPH1 TUIIOBOM

dII€pUOJUYECKOM IIe€peX0JHOM Iponecce ﬁyﬁ[yT COOTBETCTBEHHO PABHbBI:

0,67;
K,=—;
+ KT y=0610
0,77,
K,=——";
KT 1y=0,7T0
T
K,=——;
KT =10,
K — TO .
p b
Kot ti=0,670

MHuorokonTypHsie CAP aensiTcs Ha KOMOMHMPOBaHHbIe, KaCKa/iHbIe, C BBOJJOM IPOU3BOJHOMU OT
NMPOMe)XXyTOYHOM peryjMpyeMoy BeJIMUMHbI, B3aUMOCBA3aHHbIE T10:

+XapakTepy KOppeKTHPYIOLIero UMITyJibca

Hasnauenuro

Anroputmy ajanranyu

XapakTepy BO37eliCTBUS Ha PeryJrMpyoLnii Oprad

Ec/ii Ha 00BeKT pery/iMpoBaHus JIefCTBYeT OAHO W/IM HECKOJIBKO BO3MYIIIAIOIIMX BO3AeHCTBHH H
KaHaJibl Ilepejjadyy ’TUX BO3/AeHCTBUI HMEIOT MeHbIIYI0 HHEPIIUOHHOCTD, YUeM KaHaJlbl lepejauu
Pery/IiMpyIoiiero Bo3ieCTBUs, TO TPedyeMoe KaueCcTBO pPery/IMpoBaHHUsA MOXKeT ObITh 00ecredeHo
paodoroii CAP (mpumep Takoii CAP - cucrema pery/JiMpoBaHus TeMnepaTypsbl B TeIUIHIIE):
KackagHoit

B3anmMocBsizaHHOU

+KomMO1HUPOBaHHOM, TO eCTh JIeMCTBYIOIIel 10 OTK/IOHEHUIO U TI0 BO3MYILIEHHIO

C BBO/JIOM MPOU3BOJHOU OT IPOMEXYTOUYHOW PeryiMpyeMou BeJIMUMHbI

Ecu 00BbeKT XapaKTepu3yeTcs 3HaUYUTe/TbHOH HHEPLIMOHHOCTHI0, UMeeT MPOMEeKyTOUHYIO
(Bcmomorare/ibHYI0) pery/iupyemMylo BeJIMUMHYy, MeHee HHePI{UOHHYI0, YeM OCHOBHAasi, a8 0OCHOBHOM
BHU/| BO3MYILIEHUS - OCTyNalolee 110 KaHa/ly peryjupymoiiee Bo3/ieiCTBUE, pEKOMEeHyeTcs K
ucnoab3oBannio CAP (mpumep Takou CAP - cucrema pery/iupoBaHus TeMinepaTrypbl HarpeBaeMoro
TEIIOHOCUTEJISI 32 OBEPXHOCTHHIM TeI/I000MEHHUKOM):

+KackaaHas

KomburHupoBaHHast

Bsanmocss3aHHas

C BBO/JIOM MPOU3BOJHOU OT IPOMEXYTOUYHOW PEryIrMpyeMou BeJIMUMHbI

Ecu 00BbeKT ynpaB/ieHHs XapaKTepHu3yeTCs CHCTEMO# B3aUMHBIX CBf3eil Me)KAY BbIX0JHBIMHU
napaMeTrpami (0/{HO pery/jupyloiljee Uil Bo3Myljaloiiee Bo3/ieCTBHE 0Ka3bIBaeT B/IMAHHUE HAa
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HECKO/IbKO BbIXOJHbBIX IapaMeTPOB), peKOMeHAyeTCsi MHOTOKOHTypHass CAP (nmpumep Takoro
00BbeKTa - KOpOBHHK, 000PyJ0BaHHBIN CHCTeMOM MMPUTOYHOM BEHTH/IALINN):

KomburHupoBaHHast

KackagHas

+B3auMocBs3aHHas

C BBOJIOM MPOU3BOJHOU OT IPOMEKYTOUYHOW PEryiMpyeMou BeJIMUrHbI

Ecau peryiupyeMbid mapaMeTp pacripe/e/ieH o NpoCTPaHCTBeHHOM KOOpAuHare (HanpuMmep, 1o
AJTMHe 00beKTa), a pery/upyloilee Bo3elCTBHe M0/JaeTCs Ha ero BXoji, pekomenayercsa CAP:
Bsaumocss3aHHas

KomburHupoBaHHast

KackagHas

+C BBOZIOM NPOU3BOJHOM OT IPOMEXXYTOUHOU peryivpyeMou BeJTMUrHbI

IIpu uncre cBA3ed n>2 4KNC/I0 NepPeKPecTHbIX KOMIIEHCUPYIOIIMX CBsi3eH yBeInuuBaercs /o n(n-1)
U Takas MHorocssisHast CAP peanu3yercs:

IIpocro

+CI10>XHO

PeanusoBaTe HEBO3MOXXHO

MHOroeMKOCTHbIE 00BbeKThI, KpHBas pa3roHa (1) koTopsix umeer S-o6pa3sHyw ¢opmy,
XapaKTepHu3yITCsA NepexoAHbIM 3ana3/jbiBanueM. [lepBbie 2 mnoc/ie HaHeCeHHs BO3MYILIEHUS
Nepexo/HbIH nporecc (2) MoBTOpPsieT KPUBYHK pa3roHa. Uem 0oJible, TeM JHHAMHYeCKas OMMOKa
y1:

Mesnsb1ie

+bosbie

He 3aBucur

Ecu 00BbeKT XapaKTepu3yeTcs HeCTaljMOHAPHOCTHIO MapaMeTPoB (HarpuMep, CBHHAPHUK,
AVHaAMHYeCcKHe XapaKTepUCTHKH KOTOPOro 3aBHCAT 0T BO3pacTa XXUBOTHBIX), TO /I MOJTy4YeHus!
Y/IOB/IETBOPHUTE/ILHOI0 Ka4yeCcTBA MepexoHbIX MPOLeCCOB HUCIO0/Ib3YeTCs Crocod, odecneunBaromun
PO0ACTHOCTH CHCTEMBI pery/iupoBaHusi. [lapaMeTpbl HACTPOIKHU BBIOUPAIOTCS B pacueTe Ha camoe

1= —KO
15+ )
HeOaronmpusaTHoe coueranue Kg, Tg, , obecnmeunBaroiiee 3HaYeHHE 4t (manpumep, ann
I1I-perynsTopa):
MuHnMaIbHO
+MakcuMaJibHOe

PaBHO eguHULIe

Ec/u 00beKT XapaKTepU3yeTCsl HeCTAl[HOHAPHOCTHIO TAPaMeTPOB U MPH 3TOM BO3MYIIeHHE,
H3MeHsAIIee JHHAMHUKY 00beKTa, MO)XXHO U3MEPHUTbD, TO /Il M0/Ty4YeHHs BHICOKOT0 KauecTBa
pery/iMpoBaHusl 11e/1ec000pa3H0 MPUMEHHTh:

+MeTop mapaMeTprUueCKOi KOMITeHCALluM, TO eCTb aBTOMaTHUYeCKOro W3MeHeHHs TapaMeTpPOB HAaCTPOUKHU
peryJsTopa

Mertoz, obecrieurBaroIHii pOOACTHOCTh CUCTEMBI PETy/THPOBaHUS

Metoj, obecrieurBarolyii Maayto 4yBCTBUTENbHOCTE CAP K M3MeHeHUI0 TeX WM UHBIX CBOMCTB
yIIpaBJisieMoro Ipoljecca
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Tabsmna 5 — Kpurepun onjeHKH ¢()oOpMHPOBAHHOCTH KOMIETeHI[UH

Koj 1 HaMeHOBaHMe UHIMKaTOpa
JIOCTVD>KeHUs1 KOMITeTeHLIUU
(4acTv KOMIeTeHL1H)

Kputepuu onjeHrBaHus CpOPMUPOBAHHOCTH
KOMIIeTeHIIMM (4aCTh KOMITeTEeHLUH)

COOTBETCTBYET OLIEHKe «3auTeHO»
50-100% oT MakCUMaJbHOro Oasnia

N-1yk-1 AHanu3upyer 3ajjauy, BbIJesss ee
6a30Bble COCTaB/ISOLL{He, OCYILIeCTBIISeT
Jekomrio3uLuto 3agaud. M/1-2yk.1 Haxoaurt u
KPUTHUUECKU aHa/Iu3upyeT HH(OPMaALUIO,
HeoOX0IUMYIO [Ijisl pellieHUs] TT0CTaB/IeHHOU
3agauun. /1-3yk-1 PaccmaTpuBaeT BO3MOKHbIE

CTyZeHT yCIIelIHO BBITTOIHU J1JabopaTOpHYIO
paboTy, MoKa3ajn 3HaHWe CUCTeM aBTOMaTH3alin
TEXHOJIOTHUECKHX TMPOL[eCCOB, METOJUKH
WCC/IeIOBaHUSI CHCTEMBI aBTOMATUUYECKOT O
yTpaB/IeHus], IPUHILIAIIOB YIIPAB/IE€HUs 10 OTKIOHEHHIO
Y TI0 BO3MYIIIEHHIO, 3aKOHOB Pery/IMPOBaHUs, B/laIeeT
TEOpPeTUYECKUM MaTepHA/IOM T10 TEME; MOXKET

aHa/IM3UPOBaTh 3a7iauy, Bbjesisisi ee Oa30BbIe
COCTaBJISIFOLIIME, OCYILeCTBJISATh €KOMIIO3ULIHIO
3a/lauM, HaXOJUTh U KPUTUUECKH aHa/IM3UPOBATh
vH(popMalLno, HeobX0JUMYIO /1S pelleHust
TOCTaBJ/IEHHOM 3a/lauM, pacCMaTPHBATh BO3MOYKHBIE
BapHaHThI PellleHus 3aflauu, OLleHHUBast UX
JIOCTOMHCTBA U HeJJOCTAaTKU, TPaMOTHO, JIOTUYHO,
aprymMeHTUpPOBaHHO (hOpMHPOBATh COOCTBEHHBIE
CY)KJeHUs U OL|eHKH, OT/IMYaTh (aKThl OT MHEHUH,
HMHTEepIIpeTaluii, OI[eHOK U T.J. B PACCY>KAEHHUSIX
JIPYTUX YUYaCTHUKOB ZIeATe/TbHOCTH, OTIpe/ie/siTh U
OLIeHMBATh TOC/IeCTBHUSI BO3MOXKHBIX PellieHUi 3afauu

BapUaHThI pellleHUs 3aJjauu, OLleHUBast UX
JIOCTOMHCTBA U HejocTaTKu. M/1-4yk-1
['paMOTHO, JIOTUYHO, apr'yMeHTUPOBAHHO
dbopMHUpyeT cOOCTBEHHBIE CYXKEHUS U
ouleHKH. OT/MuaeT (akThl OT MHEHUH,
VHTeprpeTaLuii, OL{eHOK U T.[. B
pacCyKJieHUsIX IPYTUX YYaCTHUKOB
JesiteibHOCTH. U/I-5yk-1 Onpegernser u
OLleHMBaeT 0CJ/IeJCTBUSI BO3MOJKHBIX PeLleHU
3a/jauu

Mopayab 4. ABTOMaTH3alius TeXHO/JI0THYeCKHX POoLeccoB
KomnbrorepHoe TectupoBanue (TCk)

Bbibepume 0O0uH npasu/ibHblil BapuaHm omeema u Haxcmume KHonky «/lanee»

Pa3mMyaoT moJIeBOACTBO, KHBOTHOBO/CTBO, MTHIEBO/CTBO, NepepadaThiBaloliie NpeJnpUsTHS
no:

@OyHKLMOHATBHOMY MPU3HAKY

+I1por3BOCTBEHHOMY IIPU3HAKY

KoHcTpyKTHBHOMY MpU3HAKY

TexHOMornueckoMy LMKy

O0BeKTHl aBTOMATH3alMM pa3fie/ieHbl Ha MeXaHHYecKHe, TeIUIOBble, 3JIeKTPHYECKHe,
OHo/IOTHYeCKHEe, XUMHYECKHe, TH/IPaB/IHYeCKHUe Mo:

+Turny TexHOMOrMYeCckux MpoLieccoB

ArperaTtHoMy COCTOsIHHIO 0OpabaTbIBaeMOro Marepuaa

Buply TexHO/I0rMUeCKOro LiuKa

[uHaMHUuyeCcKUM CBOMCTBaM

B ocHOBy pfefeHusi OOBeKTOB aBTOMAaTH3alMM Ha 0e3bIHEPLHOHHBIE, aNepUO/UYECKHe,

KoJsiedaTe/IbHbIE, U] epeHIpYIOIe, HHTErPUPYIOLIHe, C 3ana3AbIBAHUEM MO0JI0)KEHbI:
CreneHb aBTOMAaTH3alUU

B3anMOCBsi3b TEXHOIOTMUECKOT'0 U TPAHCIIOPTHOT'O IBWKeHU

KOHCTpPYKTHBHBIH MpU3HAK

+/lnHamMuuecKre CBOMCTBA

O0BeKThl aBTOMATH3alMM JEJSTCS HAa HeNmpepbIBHbIE NPSAMOTOYHBIE M C IPOMEXKYTOUHBIMHU
eMKOCTSIMH, IEPHO/JHYECKHEe C CAMOBhIPAaBHMBaHNEM U (€3 caMOBbIPaBHUBAHMA T10:
Tuny TexHOIOrMUeCKuX MpoLieccoB

®yHKI[MOHATBLHOMY TIPH3HAKY

+TexHOo/IOrnuecKOMy LIUKITy

[ToTouHOCTH TIPOU3BO/ICTBA
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O0BeKThl aBTOMATH3alUU [JeIATCA HAa O00BEeKTbI C HECOBMEIIEHHBIM, COBMEIIEHHbIM U
He3aBHCUMBIM ABH)KEHHUSIMH T10:

+B3aumMoCBsI31 TeXHOIOTMUeCKOr0 U TPaHCIIOPTHOT'O JBYKEHUN

[lvHamMn4eckuM CBOMCTBaM

@OyHKLMOHATBHOMY MPU3HAKY

CBs13u ¢ 610IOrMYeCKUMH TPOLieccaMu

O0BeKThl AaBTOMATH3aLlUU JEIATCA Ha O00BEKTHI C TBEPAbIM, BOJIOKHHUCTBIM, TEeCT000pa3HbIM,
JKUJAKUM, Ta3000pa3HbIM COCTOSIHUSIMHM 00padaThIBaeMoOro MaTepuaJia rno:

Tumny TexHOI0rn4eCcKUx NpoLeccoB

Bupy ucnionb3yemoli sHepruu

@OyHKLMOHATBHOMY MPU3HAKY

+ArperaTHOMy COCTOSTHHIO 00pabaThIBaeMOro MaTepuasa

CoBOKYIHOCTb MPHEMOB W OMepanyi, 1e1ec000pa3Ho HanpaB/IeHHBIX Ha MepeBo/] MaTepHasia Wid
MPO/JyKTa U3 HCXOJHOI0 B HE00X0/[UMOe KOHEUHOe COCTOSIHHE TPe/[CTAB/ISIET CO00¥:
+TexHosIornyecKuii rpotiecc

[Tpor3BoACTBEHHBIN MPOLiecC

YcTaHOBOUHBIN peXXUM (PYHKLIMOHHPOBAHUS

TexHOnornuecku LUK/

Onpepenennas COBOKYITHOCTH OpraHu3anMOHHbIX U TeXHOJIOTUYeCKUX AeliCTBMH,
o0ecreynBaKIMX HOPMA/IbHOEe MPOTeKaHHWEe TeXHO/IOTHYECKOro MpoLecca C [e/ibio MpeBpaleHust
HCXO/JHOT0 MPOAYKTa B HCKOMBIH pe3y/IbTaT, MPeACTaB/IsAeT CO00:

+TexHONMornuecKyo orneparuro

TexHOMOrnuecKyto LernouKy

[Ipor3BoACTBEHHBIN MPOLiecC

TexHOnornuecku LUK/

Ilpu cBA3BIBAaHMHU TEXHO/I0THYECKUX OMepaluii B COCTABHOU CJIO)KHBIM PeXXUM (PyHKIIMOHUpPOBaHUSA
He00X0JUMO YCTAaHOBHUTH 3aBHCHMOCTDb MEX/y HUMH:

To/IbKO BpeMeHHY0

+I1opsiIKOBYIO 1 BDEMEHHYIO

ITopsigkoBytrO

bespasnuuno

Pexumbl (PYyHKIIHOHHPOBAHWS — YCTAaHOBOYHBIN, pa0ouwii, OHO/JIOrHYECKWH, TPAHCIOPTHBIMH,
00C/Ty)KMBaHHUsI COCTABJISIIOT:

+TexHosiornuecKuii rpotiecc

[Tpor3BoACTBEHHBIN MPOLiecC

TexHOMornuecKyo orneparuio

TexHOMOrnuecKyto L{ernouKy

Ilepuops BpeMeHH, uepe3 KOTOPBbIM MOBTOPSAETCA BbIXOJ HM3Jenus (MPOAYKTA) C MOTOYHON JIMHUM,
Ha3bIBaeTCcs:

+Takr

Bpewms perynuposanus

[TocTosiHHas BpemeHU

Kosg¢uipenT ncnonp3oBaHus KaneHjapHOro (poHa BpeMeHH.

IIpou3BoACTBO, XapaKTepu3ylolleecss HENMPepPbIBHOCTHI0 JBIDKEHHsI 00beKkTa 00padoTku
(3aroToBKH, AeTa/M, NPOAYKTA) C ONpe/ie/IeHHbIM TaKTOM, IPUHATO Ha3bIBaTh:

+IIoTouHoe

ABTOMAaTU3MpPOBAHHOE

Pyunoe

HenpepsiBHoe

CebCKOX035IMCTBEHHOE MPOU3BOACTBO Kak OY xapakTepu3yercs LieJIbIM PS/IOM cHerupuiyecKux
0Cco0eHHOCTel: Hepa3pbIBHasi CBA3b TEeXHUKH C OHO/JIOrMYecKMMH 00BbeKTamMu; Oosbinoe
pa3HooOpa3ue TII; THNOB, KOHCTPYKIMH, XapaKTePUCTHK W PE&KUMOB PpadoThl MaIUH U
YCTAaHOBOK; PacCpeA0TOYeHHOCTh TEXHUKH, Ce30HHOCTh ee padoThl B rofly U HeNmpoj0/DKUTE/THHOe
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HCIO0/Ib30BaHHE B TeuyeHHe CYTOK; padoTa yCTaHOBOK Ha OTKPBITOM Bo3jyxe u Ap. BcieacrBue
Mepeuyrc/IeHHbIX 0CO0eHHOCTeill W psAja APYrux NPUYMH MeTO/bl U CPeACTBA aBTOMAaTU3aLUM H
Tpe0OBaHUsA K HUM B Ce/IbCKOM XO03SIiCTBE OT MPOMBIIIeHHBIX:

+3HauuTeNbHO OTINYAIOTCA

He otmmuarorca

OTanbl — u3yueHue cBoiicTB OY W co3/jaHHe ero MaTeMaTH4ecKoi Mo/ie/Ii; BbIAB/IEHHe Hanbo/iee
11e/1eC000pa3HbIX CIOCO00B ynpaB/IeHHs; TeXHHYeCKoe OCyIeCTB/IeHHe Pa3padoTaHHON CHCTeMbI
yIpaB/ieHUsl BXOJSAT B COCTaB 001Iei MeTo/JUKH:

Amnamuza CAY TII1

+Cunresa CAY TII

Ilyrem moc/ieoBaTe/IbHOr0 00BeAMHEHHUs CHCTeM yInpaBjeHUsi oTAenbHbIMH TII mpu ycioBUM
o0ecrieyeHUsi MaKCHMa/bHOW YHHMBEPCA/JIbHOCTH CHCTEM, HAJEKHOCTH M PalHOHATBHOIO
HCI0/Ib30BaHNSA HOBEHIINX MeTO/A0B [IOCTPOeHHUsA aBTOMAaTUYeCKHX CUCTEM M TeXHUYECKUX CPe/ICTB:
PemaroTcst BOnpockl MexaHU3aLMK CenbCKOro X0351MCTBa

PeraroTcst BONpockl KOMIIEKCHOM 3/1eKTPU(HMKALMY CETbCKOr0 X035IMCTBa

+CTpoUTCs aBTOMAaTM3WpOBAHHAs CHCTeMa YIpaB/eHUs Ce/IbCKOXO3SIMCTBEHHbIM IIPOM3BOJCTBOM
(ACYII)

B ocuoBe nocrpoenuss ACYII crout:

[IpuHLMO JTOTMYEeCKOro yrpaB/ieHust

+Vepapxuueckuii TMPUHLMI, ONpeJe/solUd  TMOPAJOK  B3aUMOJEWCTBUS  OTZAE/NbHBIX  4YacTei
yHpaBJIsItoL el CUCTEMbI

IIporpamMHoe yripaBiieHue

KomMbuHMpoBaHHOe yripaB/ieHHe

B pemieHuH mpo0/ieMbl aBTOMAaTH3aLMM YNPAaB/IEHHUS CeTbCKOX03AHCTBeHHbBIM MPOU3BO/CTBOM B
11e/JIOM 33/jaua aBTOMaTHU3aLUH yIIpaB/IeHus J10KaabHbIMH TTI:

+5IBnseTcs nepBoouyepeHOM

Perlaetcs Ha nocsiefyroLMX 3Tanax

CAY TII - 4ucTo TeXHHMYeCKHe YCTPOMCTBA, HENOCpPe/CTBEHHO BBINOJIHSIONME 3aJaHHbIN
aNropuT™M (PyHKIIMOHHPOBAaHHUSA YCTAHOBOK, /IeUCTBYIOIMX He3aBUCUMO OJHA OT APYroi, HaX0AATCA
Ha CTyNeHU HepapXu4ecKoH JIeCTHHIbI CCTeM yNpaB/IeHUs:

+CaMol HU3KOH

Cpeaneit

Bbonee BbiCcOKOM

Ye/0BeKo-MallIMHHAsA CHCTeMa, TMpejHa3HAYeHHas /I KOHTPO/IA PEeXUMOB pabdoTwl, cbopa H
00pa6oTku uH(pOPMAIUH 0 MPOTEKAHUHM TEXHO/JIOTMYECKHX IMPOLeCCOB JIOKATbHBIX NMPOU3BOJACTB,
Ha3bIBaeTCcs:

CAY TII

+ACY TII

ACYII

CAP

ACY TII HaxoJATCA Ha CTYIIeHN NepapX1uuyecKou JIeCTHUIbI CHCTeM yNpaB/IeHUs:

Camoi1 HU3KOHU

+CpeHeli

bonee BbiCcOKOM

Ye/0BeKo-MallIMHHAsA CHCTeMa, O0ecreyHBaOIias ABTOMATH3MPOBAHHBIA C0OP M 00padoOTKy
uHpopManuHi, HeoO0XoAMMOM Jisi ONTHMH3ALMU YNPaB/IeHUs B Pa3/IMYHbIX cdepax, IIaBHBIM
o0pa3oM, B OpraHM3aliOHHO-)KOHOMHMYECKON /efATe/IbHOCTH 4Ye/I0BeKa, HampuMep, ynpaB/ieHHe
X031 CTBEeHHO-IIJ/IAHOBOM /IeiITe/IbHOCTBI0 0TPAaC/y, Ha3bIBAeTCA:

CAY TII

ACY TII

+ACYII

CAP
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Ncnonb3oBanue IBM B cucTeMe ynpaB/jieHHsl paciuypsieT BO3MOXKHOCTH OCYLIeCTBJ/IEHUS C/I0XKHBIX
a/ICOPUTMOB yNpPaBJ/IeHUsI TPU 00/IBIIIOM YHC/Ie TIepeMeHHbIX BeJIMYHMH, XapakTrepu3symomux xop TIL.
Ynpaenswmaa MHKpo-OBM Moxer paboTraTh B OJHOM W3 TPeX PeXHMOB: HH()OPMALMOHHO-
COBETYIOI|eM, CyNepBH30PHOr0 yIpaB/ieHHs, HeNOCPeACTBEHHOro Iu(poBoro ymnpasjeHuss B
3aBHCUMOCTH OT:

ArperaTHOTro coCTOsTHUsI 0OpabaThIBaeMOro MaTepurasia

+J10CTUTHYTOTO YPOBHSI COBEpILIeHCTBA TEXHUYECKOT0 U IMPOrpaMMHOro obecrieyeHust

Twria TeXHOJIOrMUeCcKoro rporecca

TexHo/iornueckoro uKia

Ynpasiasawmasa Mmukpo-3BM BbljjaeT onepaTopy peKoMeHAanuu no ymnpasseHuro TII, koropsie oH
aHa/IM3UpyeT W /MO0 NMPUHHMAaeET, JIM00 OTBepraer Ha OCHOBAaHHMHM TeKylleil HH(popManuu u
npeabIAymiero onbita. Takoi pexxum padoTsl MUKpo-OBM Ha3bIBaeTcs:

CyriepBr30pHOe yIipaBJieHue

+VH(popMaLMiOHHO-COBeTY LI

HenocpeznctBenHoe 1judpoBoe yripaBrieHre

Mukpo-3BM, HenocpejcTBeHHO Bo3/elcTBywoIasa Ha TII 4yepe3 McHoO/JHUTe/bHbIE YCTPOMCTBA,
paboTaer B pexume:

NHdopMaLiioHHO-COBeTYIOILEM

Cy1iepBH30pHOIO yrpaBjieHUs

+HenocpeacTBeHHOr0 L{M()pOBOro yrnpaB/aeHUs

KoHTpO/1b M KOppPeKIHI0O PadoThl JIOKA/JIbHBIX aBTOMaTHYeCKHX CHCTeM BBINOIHAET MUKPOo-OBM.
Oneparop BMemIMBaeTcs B pad0Ty aBTOMAaTHYeCKMX CHCTEM TOJIbKO B C/ydyae OOHapy)XeHHsl TeX
WIH UHBIX HapyeHu# xoja TII. Takoi pexxum pa6oTsl MUKpo-OBM Ha3bIBaercs:
VHpopmaliioHHO-COBeTYOLUH

+Pexum CyrepBU30pHOIo yripaBieHUs

Pe)xuM Hernocpe/ICTBEHHOT 0 LIM(POBOTO YIIpaB/IeHUs

Pa3iuualoT BapuaHTbl omneparuBHOro ymnpasjieHus TII: fgeneHTpann30BaHHbIH KOHTPOIb H
ylpaBJ/ieHHe, LeHTPa/JM30BaHHbId KOHTPOJb U yNpaB/eHHe, aBTOMaTH3MpPOBaHHOEe ONepaTUBHOE
ylpagBJieHHe, II0/IHOCTbI0 aBTOMaTH4YecKoe yrnpaBjieHue B 3aBUCUMOCTH OT:

Ha3nauenus cucremsl

+®YyHKI1H, BBIIIOJIHAEMBIX OI1epaTOPOM

Turia TeXHOJIOTMUeCKUX IPOLIeCCOoB

[ToTouHOCTHM TIPOU3BOACTBA

CBolicTBO u3jienHs (3/1eMeHTa, yCTPONCTBA, CUCTeMbl) BBINIO/IHATH 3a/laHHble (QyHKIMHU, COXpaHsAs
CBOM 3KCIUIyaTaljMOHHbIe II0OKa3aTe/lM B CTPOr0 HOPMHMPOBAHHBIX Ipeje/ax NPH 3aJaHHbIX
PE&XHMMAaXxX M YUIOBHUAX IKCIUTyaTal[dH B TedeHHe TPe0yeMoro mpoMe)XyTKa BpeMeHH, Ha3bIBaeTCs:
+HazeXHoCTb

YcronunBoCTh

CamMmoBbIpaBHUBaHVe

PaboTocrnocobHoe cocTosiHre

CBOWCTBO CHCTEMBI COXPaHATh Pab0TOCMOCOOHOCTH B TeueHHe 3aJaHHOTO BpeMeHH B
orpe/ie/IeHHbIX YCIOBUAX 3KCIJIyaTalliyu Ha3bIBaeTCo:

L0JIrOBeUHOCTH

+be3oTKa3sHOCTb

PemoHTOIIPUrogHOCTH

CoxpaHsieMOoCThb

IIpucnoco6/IeHHOCTh H3Ae/Hs K MNpeAyNpex/eH!l0, O0HapYy)XeHHI0 M YCTPAaHeHHI0 OTKa30B
Ha3bIBaeTcs:

be3oTkasHocTh

L0JIrOBeUHOCTH

+PeMOHTOIPUTrOfHOCTD

CoxpaHsieMOoCThb

OnacHocTh (MHTEHCUBHOCTB) 0TKa30B onpegjeisieTcs o ¢gopmy.ie:
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_N,+N,

N,, >
P(t) =1-4q(®).
AN
Alt)=——.
.\ N, At
AN=N -N,.
A1)
|
a | o [
| I
| | >
Ha rpaduueckoii 3aBHCHMOCTH 0 l ;  'omacHoCTH 0TKa3oB A(f) yKaXkuTe 3Tam
NpUpPadOTKM:
+a
6
8

BepoATHOCTH TOr0, YTO 0TKAa3 yCTpoKcTBa (Mpubopa, 3/ieMeHTa) B TeYeHHe BPeMeHH t He HAaCTYIIUT,
Ha3bIBAaeTCH:

+BeposiTHOCTEL Ge30TKa3HOM paboThl P(t)

CoxpaHsieMOoCTb

NHTeHCUBHOCTH 0TKa30B A(t)

PeMOHTOIPUTOAHOCTh

Co0ObITHE, MPOTHBOIO/I0)KHOE BEPOATHOCTH 0€30TKAa3HOM padoThl, HA3bIBAETCH:
KpaTkoBpeMeHHbIH 0TKa3

BnesanHbiii 0TKa3

ITocTereHHbIH OTKa3

+BeposiTHOCTB OTKa3za q(t)

BepoAaTHOCTH 6e30TKa3Hol paboTbl CAY npH noc/ieoBaTe/JIbHOM COeJUHEHUH /IEMEHTOB PaBHa:

At) = AN
N, At

P@y=1-T]0-R@]
4(t) = 1- P(0).

P =T] P,
+

i=1
dynkuus P(t):
Vi3MeHsIeTCsI 110 TADMOHUYECKOMY 3aKOHY
+MoHOTOHHO yObIBaroIast
M3meHsieTCst CKauKooOpa3Ho
MOHOTOHHO BO3pacTarolLast
BepoATHOCTH 0€30TKa3HoH Pab0Thl MOXKET UMETh 3HAYEeHHsI:
+0<P(t)<1
P(t)<0
P(tH)>1
Bo BpeMeHH BepOATHOCTH 0€30TKa3HOW padoThl CHCTEMbI Ha 3Tamne HOPMAJIbHOW pPadoThI
W3MeHAeTCs 0 3aKOHY:

+P(t)=e ™,
4(6)=1-P(0).
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AN
N pAt
P(0)=1-q(t)
BeposiTHOCTH 0e30TKa3HO# padoThl CHCTEMBI Oy/IeT TeM HIIKE, YeM:
MeHsblile 371eMeHTOB BXOJWT B ee COCTaB
+boJiblile 371eMeHTOB BXOJWT B ee COCTaB
bespasnuuno
BeposiTHOCTH 0€30TKa3HOW padoThbI CHCTeMbI B CDABHEHHH C BEPOSITHOCTHIO 0e30TKa3HOH pabdoThi
CaMoro HeHa/Ie)XHOTro 3/ieMeHTa 0y/eT:
+Huxe
Beillle He3HaUUTe/ILHO
PaBHbBI MeXxly coboii
3HauUTeJIbHO BhILIIe
CpejaHee BpeMsi HCIPABHOM PaboThI rPYNIbI 3/1IeMEHTOB OMpejesisieTcs o ¢gopmyJie:
ittt

cp.om.

A(t) =

t

n
L _hh,
+ 7 N .

P0=T] RO

t
k]":—H .
tytitg

Ko3¢ ¢uipeHT BHIHY)K/|[EHHOT'0 IIPOCTOS CHCTEMBI ompe/iessierca no (opmyse:

t
k]":—” .
ty +1g

t
K,=—"—.
t,+1t,

f = 1
o)
IR P

Lo N

CxeMHbIe CMOCOOBI MOBBIIIEHUsI HA/IKHOCTH OTHOCATCA K MepaM Mo 00ecreyeHUuI0 Ha/eXKHOCTH
3/IEMEHTOB U CHCTeM IPH UX:

+IIpoekTrpoBaHUU

IIpousBojcTBe

OKCITyaTaluu

XpaHeHu"

BHYTpH3/IeMeHTHBIN, pa3/ie/IbHbINA, aBTOHOMHBIH, 00IIMIi CIIOCOOBI COCTAB/ISIIOT IPYIy MPHEMOB
NOBbILIEHUS HAJ|e)KHOCTH NPH:

+Pe3epBupoBanuu

Nsrorosnenun

OKCITyaTaluu

YnpolueHuu cxem

Kakue yc/I0BHSI OKpY)Kamomiel cpeJbl CYMTAIOTCA HOPMAJbHBIMHM I PadOThl TeXHUYECKHX
CpejCTB aBTOMaTHKM?

Temmneparypa, °K OTtHOCHUTe/IbHAs B/Ia)KHOCTD,

% [aBenue, —
M

+
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273...283 25...40 53200...79800

+288...298 45...75 86450...106400

303...313 80...90 113050...119700
Ilo cokpaieHHI0 pacxoja TON/IMBA W/IM HEPruUM, yBe/IUYeHUI0 HA/Ie)KHOCTU MU [|0/ITOBEYHOCTH
PabdoOTHI HEPreTHYECKOro 000py/0BaHMsA, IKOHOMHYHOCTH PadOTHI CHCTEM 3HeproodecreyeHus,
nopbiiieHni0  KII/I cui0BBIX YCTAaHOBOK ONpeAe/asAl0T COCTaBHYH 4acTb 3KOHOMMYECKOH
3¢ppexTuBHOCTH aBTOMaTH3anuM (3¢ dexT):
TpyznoBoi
CTpyKTypHBII
TexHOnornueckKui
+OHepreTUYeCcKun
CpoK 0KynaeMOCTH KaNUTA/JIbHBIX 3aTPaT Ha aBTOMATH3al{HI0 MPH OJAMHAKOBOM 0 0BOM 00beMe
NMPOU3BO/ICTBA ompejessieTcs no opmyiie:

E= I/T;H
_ K=K,
R/
I-C
== = .100%.
P=""c
3=FEK+U.

IIpuBeaeHHbIe pacueTHbIe 3aTPaThl HA ABTOMATHU3aL[UI0 OIIpe/e/IAITCA 1o opmy.ie:
I=1]-C
E = 1/7:)}1
3=3/Q
+3=EK+U
YeM MeHbIIIEe CPOK OKYNAaeMOCTH KalUTa/IbHbIX 3aTpaT T,, TeM 3¢)¢eKTUBHOCTh aBTOMAaTH3aL[UU:
Huxe
+Bpiie

3.3
ITo dopmyne A3, = ——=-100% orpejesfloT:

3TH

+CHuKeHue 3aTpar TpyZa
[ToHm)KeHre TeXHOJOTUUHOCTH
CokpaiijeHre aBapuiHOCTH
PeHTabenbHOCTD
PeHTa0e/1bHOCTH MPOU3BO/ICTBA, XapaKTepHU3yKIlasi YPOBEHb JA0XOJHOCTH NMPOU3BOJACTBA, TO €CTh
OTHOCHTE/IbHOE 3HaUeHHe YHCTOM NPUOBLLIH, onpe/ensieTcs mo ¢popmyJie:
I=1]-C
q-cC

+P=—"7-—-100%

H=I/C
3=EK+U
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Tabmna 6 — Kpurepun orjeHku ¢()oOpMHPOBAHHOCTH KOMIIETeHI[UH

Kpurepuu orjeHvBaHus COPMHUPOBAHHOCTH
KOMIIeTeHIIMM (YaCTH KOMITeTeHLIUN)
COOTBETCTBYET OLIEHKe «3auTeHO»
50-100% oT MakcuMaIbHOr0 Oasna

Koj 1 HauMeHOBaHWe UHAWKaTOpa
JIOCTVD>KeHUs1 KOMITeTeHLIUU
(4acTv KOMIeTeHL1H)

I/L[[-lyK_l AHaJII/IBI/IpyET 3a7auy, BbIJe/das ee CTy,E[EHT M0OKasaJjl 3HaHue CriocoboB aHaIm3a
0a30BbIE COCTABJIAOII[HE, OCYILIeCTBIISET TeXHOJIOIr'MYeCKoro Iiporecca Kak o0BeKTa KOHTPOJIA U
IeKOMITO3ULIUIO 3a/1aurt M,Z[-BYK-l yIipaBJ/ieHHs, BjlaeeT TeOpeThuueCKMM MaTepHa/ioM I10

PaCCManI/IBaET BO3MO)KHBIE BAPHAHTbI TeMe, MOXXeT aHa/IM3UPOBaTh 3aJauy, BblJe/Ids ee

CLLEHMS 3a1AUH. OLIOHMBAS HX 1OCTOMHCTE 0a30BbIe COCTABJISIOIINE, OCYIL[ECTB/ISTh
p AdtH, o4 AOCTOMHCTBA | hay ommTo3MIIIO 3aauk, pacCMaTpHBaTh BO3MOXKHBIE

u HeziocTaTku. /I-5yk-1 Onperienset 1 BapUaHTHI PellieHus 3a/jauk, OlleHUBast X JOCTOMHCTBA
OLICHUBACT I10C/IE/ICTBHA BO3MOKHBIX Y HeJJOCTaTKH, ONpe/e/saTh 1 OLleHUBATh IT0C/Ie/ICTBUS
pelleHU 3aJjaumn BO3MOJKHBIX pellleHUH 3a/1auu

2 OIIPEAEJ/IEHUE PE3YJIBTATA
IMPOMEXYTOUYHOM ATTECTAILIUA

dopMa NMpOMeKyTOUHOM aTTeCTaLUU 10 AUCLUIIMHE: 3auem.

OLEHOYHBIE MATEPUAJIbI 1 CPEICTBA [1JI ITIPOBEPKU
CO®OPMHNPOBAHHOCTY KOMITETEHIIU

YK-1. CiocobeH OCymIeCTB/AATh MOMCK, KPUTHYECKHMHA aHa/Iu3 MW CHHTe3
uHopMau, NPUMEHATh CHCTeMHbIH MOAXO0J, AJisl pellieHUus MOCTaB/IeHHbIX 3a/au.

3anaHus 3aKpPHITOrO THIA

Buibepume ooun npasunvnwlit gapuanm omeema

Xy

X
W Lyl W,

X4
Ws Wo

X5 Xs

X0,

—»| W

T

W fe—
1. Cxema Y , TOKa3bIBawIIasi B3aNMOCBA3b

coctaBubix vacted CAP u xapakrepusywmasi ee IMHAMHYECKHE CBOMCTBa,
Ha3bIBAaETCH:

O yHKIMOHAIIBHON

+CTpyKTypHOU

[TpuHUMTIHATBEHOM

MoHTaxHOU

2. TouHOCTH HCITO/THeHUA CUCTEeMOM ABTOMATHUUYECKOro ynpasB/ieHUsl
NnpeAnCaHHOT0 3aKOHA U3MeHeHHUs yIpaB/isieMoil Be/TMUUHbI Ha3bIBACTCS:
+KauectBOM
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HapneXxHoCThro
CaMoBbIpaBHUBaHVEM

3ajaHusA OTKPBITOr0 THUIIA

/Jlaiime pazeepruymutii omeem Ha 60npoc

1. Kak Ha3biBaeTcsa cxema CAY c peryisiTopoM NpsiMOro JeUcTBUA?

LE®
Xp Y
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IIpasunbHbili omgem: (pyHKLUMOHa/NbHAsi cxema. IIpegHasHaueHa [ijisi pa3bsCHEHUs
TIPOLIECCOB, TIPOTEKAKIIMX B OTAeNbHBIX (DYHKIMOHA/NBHBIX LIeNsX WM YCTaHOBKE B
1[e/I0M, UCITO/Tb3YeTCs /1JIsi aHa/M3a paboThl CUCTEMbI B CTaTUUECKUX PeKUMax.

2. Kak Ha3piBaerca uHerHass CAY, eciM KOPHH XapaKTepUCTUYeCKOro
yPaBHEHUs Ha IUVIOCKOCTH KOMIUIEKCHOI'O IIePeMeHHOr'0 pacIio/ioKeHbl C/IeAyHIIUM
o0pa3om:

JOA

OTBeT nosicCHUTE.

IMpasunbHbili omeem: yctohuuBas. JIuHelHasi cucteMa OyJeT ycTOWYMBa Torjga u
TOJILKO TOT/Ja, KOrZla BCe KODHU ee XapaKTePUCTUYEeCKOro ypaBHEHMS Ha ILJIOCKOCTH
KOpHeH pacIioyiaratoTcs cjieBa OT MHUMOM OCH.

3. Eciu 00beKT ynpaB/ieHHs XapaKTepu3yeTcsi CHCTeMOHM B3aMMHBIX CBf3eH MeX/y
BbIXOJHBIMHU NapaMeTpaMu (0JHO pery/Mpymouiee WM BO3Myllawilee BO3JeHCTBHE
OKa3bIBaeT BJIMsHNE HA HECKOJIbKO BbBIXO/HbIX IapaMeTpPoOB), TO KaKas
MHOroxkoHTypHass CAP pekomenjyerca? OTBeT nosiCHUTe.

IIpagunbHblii omeem: B3auUMOCBsi3aHHasi. MHOTOKOHTYpHasi CHUCTeMa, KOTopas
peKoMeH/lyeTcsi B TOM CJlyyae, eciii OOBEeKT yIpaB/jeHWsi XapaKTepu3yeTcsi CUCTeMOM
B3aMMHBIX CBS3eld MeXKAY BbIXOJHbIMM TlapamMeTpamMu (OJHO Pperyaupytoliee Wu
BO3MYLLAlOLlee BO3/eHCTBHE OKa3bIBaeT BIUSHUE Ha HECKOJIBKO BBIXO/HBIX [1apaMeTPOB).

4. Uto ABNseTCA MePBOM 3ajavyeil JUHAMHYECKOro aHa/u3a padorsr CAP? OTBer
MOSICHHUTE.
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IIpasunbHblli omeem: WUCC/e[jOBaHUe CHUCTeMbl Ha ycTodWumBocTb. CucreMa
AaBTOMAaTUUYECKOTO  YIIpaB/jieHWs, TIpeAHa3HaueHHasi [/  yIpaB/ieHUs KaKUM-T00
TeXHOJIOTMUECKUM TPOLIeCCOM WM arperatoM, B TE€PBYIO Ouepelb [O/DKHA OBbITh
pabotocrniocobHoi. PaborocnocobHocts CAY  ompefieniieTcss ee  YCTOMYMBOCTBIO.
Y CTOMYMBOCTh CHCTEMBI — 3TO €€ CBOMCTBO MPUHMMATh PAaBHOBECHOE COCTOSIHUE TIOCIe
BBIBO/IA M3 3TOT0 COCTOSTHUS U TIPeKpallleHus] IelCTBUS BO3MYIL[€HUS.

OkoHuaTe/nbHble  pe3yabTaThl  oOydeHuss  (hOpMHpOBaHUSI ~ KOMIIETEHITUH)
OTIpeiesISIIOTCSl TIOCPe/ICTBOM TepeBojila 0asijioB, HabpaHHBIX CTYJ€HTOM B TIpoLjecce
OCBOEHUsI JUCIUIUINHBI, B OIleHKH: 06a30BbIM ypoBeHb C(hOPMUPOBAHHOCTH KOMITETEHIIUU
CUMTaeTCsl JOCTUTHYTBHIM, eC/d pe3y/ibTaT 00yueHHsi COOTBETCTBYET OL|eHKEe «3auTeHO»
(50-100 perTUHrOBBLIX OasIoB).

3 IIOPSATOK ITPOBEJJEHUA IIOBTOPHOM
IMPOMEXYTOUYHOM ATTECTAILIUA

dopma NpoOMe)KyTOYHOU aTTecTalyy I0 AUCLIUIIMHE 3auemn.

@OoH/, OLIEHOUHBIX CpPeJCTB /i NIPOBeeHUsl TIOBTOPHOW MIPOMEXXYTOYHOM aTTeCTaliun
(hopMHUpyeTCst U3 UMCJIa OLEHOUHBIX CPe/CTB 10 TeMaM, KOTOpble He OCBOEHBI CTY/J€HTOM.

IIpumeuaHue:

[oronHrTebHbIe KOHTPOJIbHBIE UCIIBITaHUS TIPOBOJSATCS [I/Is1 CTYJ@€HTOB, HabpaBIIUX
MeHee 50 OammoB (B coorBeTcTBUU C «[lojio)KeHHeM O MOAY/IbLHO-PEUTUHIOBOM
cUCTeMe»).

Tab6nuna 7 — Kpurepuu oreHKu copMHUPOBAaHHOCTH KOMIIETEeHI[UH

Kpurepuu orjeHvBaHus CpOPMHUPOBAHHOCTH
KOMIIeTeHIMM (UaCTHh KOMITeTeHLIUM)
Ha 6a30BOM ypOBHE
COOTBETCTBYET OLIEHKe «3auTeHO»
50-100% oT MakcHUMaJLHOro Oasia

KO,E[ N HAUME€HOBdHHE€ MHAWKATOPA JOCTHIKEHUA
KOoMIIeTeHIIH (‘—IaCTI/I KOMHETEHL[I/II/I)

CTyJieHT, B OCHOBHOM, BJla/leeT MaTepraiom
0 TeMaM JUCLIUIUIMHBI, 3HaeT COBpeMeHHbIe
METO/Ibl YTIPAB/IEHUS PE)KUMaMH PabOTBI
aBTOMAaTUUECKHUX CUCTEM yTIpaB/ieHUs
TeXHOJIOTMUeCKUMH TIPOLieCCaMi; MOKET
aHa/IM3UPOBaTh 3a7iauy, Bbljesisisi ee Oa30BbIe
COCTaBJISIIOIIMe, HAXOJUTh U aHAaTM3UPOBATh
vH(popMalLno, HeobX0JUMYIO /1S pellieHust
ToCTaB/IeHHOM 3aJjauk, pacCMaTprBaeT
BO3MOYKHbI€ BAaPUAHTHI pellieHus 3a/lauH,
dbopMHUpyeT cOOCTBEHHBIE CY)KIEHUS U
OLIeHKH, OTpe/iesisieT U OLleHUBaeT
TI0C/IeZICTBUSI BO3MOJKHBIX PellleHUH 3alauu

N-1yk-1 AHanM3upyeT 3a/auy, BbiJesss ee 6a30BbIe
COCTaBJIAIOLIYe, OCYLLeCTB/IsIeT JeKOMITO3ULIUIO 3a/auH.
NO-2yx1 HaxoouT v KpUTHUYeCKU aHa/Iu3upyeT
vHopMaL1o, He0OX0JUMYIO /ISl peLleHust
rocrasyieHHOM 3aaun. M/I-3yk.1 PaccmaTtpuBaer
BO3MOJKHbI€ BapUAHThI pelleHus 3a/iauy, OLleHUBasi UxX
JIOCTOMHCTBA U HeplocTaTku. M/1-4yk-1 ['paMoTHO,
JIOTUUHO, apTyMeHTUPOBaHHO (opMUpyeT cOOCTBeHHbIe
CyXzeHus U onjeHKU. OTnyaeT (akTbl OT MHEHUH,
VIHTEepIIpeTalyi, OL|eHOK U T.JI. B PACCY>KJ€HUSX IPYTUX
Y4aCTHUKOB JesaTerbHOCTU. N/I-5yk-1 Onpesesnsier u
OLleHMBaeT I0C/Ie[ICTBUSI BO3MOJKHBIX PeLleHHUH 3a/jaul
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