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1 OOEHOYHBIE MATEPHUAJIbI, HEOBXOJNMBbIE

JIUIA OLIEHKHY 3HAHWI, YMEHU 1 HABBIKOB JIESATE/IbHOCTH

B ITPOINECCE OCBOEHUA JUCHUIL/INHBI
Tabsuija 2 — PopMUpyemMbie KOMIIETEHLUN

Kop u O1ieHOYHBIE
Kop v HaMeHOBaHUe WHAMKATOPa AOCTXKEeHUsI KOMITeTeHI U
HavMeHOBaHUe MaTepuarbl
(4acTy KOMMeTeHL 1K)
KOMITeTeHIUU Y Cpe/iCTBa

Mopaynb 1. O0mue cBeieHHsI 0 CHCTeMAaX U 3JIeMeHTaX aBTOMaTHKH

YK-1. Criocoben
OCYIIIeCTBJISITh
TIOWCK,
KPUTHUYEeCKUN
aHaJiu3 ¥ CUHTe3
vH(opMaLuy,
TIPUMEHSITh
CHCTEeMHBIM TTOAXO0/]
JUIs1 peleHust
MOCTaBJ/IeHHBIX
3ajau
[TKoc-5. Criocoben
TIJIaHUPOBATh
TeXHUUEeCKOe
obcyKuBaHue U
PEMOHT
TPOMBIIITIEHHOU

MIPOAYKLIUK

N-1yk-1 AHanu3upyeT 3a/auy, Bbijenss ee 6a30Bbie Cobecefo-
COCTaBJIAIOLMe, OCYIeCTB/IAeT JeKOMIT03ULIMIO 3ataun. 1/I- BaHUe
3yk-1 PaccMaTprBaeT BO3MOJKHbIe BapHUaHThI pellleHus 3a/iaud,
OLleHuBas UX JOCTOMHCTBA U HegocTaTku. U/I-4yk.1 I'pamoTHO,
JIOTUUHO, apryMeHTUPOBaHHO (OpMUpYyeT COOCTBEHHbBIe
Cy>X/leHus1 U oLleHKU. OTnuaeT PakThl OT MHEHUM, Tectupo-
VIHTEpIIpeTaLiii, OLIeHOK U T.J. B PaCCy>KJeHUSIX JPYTUX BaHHe
YYaCTHUKOB [eITe/IbHOCTU
N-1nkoc-s. [I1aHUpyeT TeXHUUECKOE 00C/TY>)KUBAHUE U PEMOHT
MIPOMBIILJIEHHOW NPOYKLIUN
Mogayab 2. TexauuecKkue cpe/iCTBa aBTOMAaTHKH
N-1yk-1 AHanmu3upyeT 3a/auy, Bbizenssi ee 6a30Bbie
COCTaBJIAIOLMe, OCYIeCTB/IAeT JeKOMIT03ULMI0 3ataun. 1/I-
2yk-1 HaxoauT u KpUTHUYECKU aHa/IM3upyeT MH(OpMaLHIO,
HeoOX0IUMYI0 [i/isl pelilieHus TTocTaBieHHoN 3afaun. /I-3yk-1 3amura JIP
PaccmartpuBaeT BO3MOXKHbIe BApUAHTHI pellleHus 3a/iauly, (coGeceso-
OL|eHMBas UX JOCTOUHCTBA U HepocTtaTKu. M/1-4yk.1 ['pamoTHO, paHue)
JIOTUUHO, apryMeHTUPOBaHHO (OpMUpYyeT COOCTBEHHbBIe Tectupo-
CyKJeHus U oLjeHKU. OTinyaeT (akTbl OT MHEHUH,
BaHUe

VHTepIIpeTaly, OLleHOK U T.JI. B PaCCY>XJeHUSIX JPYTUX
Y4aCTHUKOB fieaTesibHOCTU. VI /I-5yk-1 Onpepenser u
OLleHMBaeT I0C/Ie[ICTBUSI BO3MOJKHBIX PeLleHUI 3a1auu
U-1rkoc-s. [Inannpyet TexHuueckoe 00C/IyKMBaHUE U PEMOHT
TIPOMBIIIJIEHHON MPOAYKLHN

Mogayb 3. CucTeMbl aBTOMAaTHYeCKOr'0 ynpaB/IeHUs

N-1yk-1 AHanmu3upyeT 3a/jauy, Bbizensst ee 6a30Bbie
COCTaBJIAIOLLNE, OCYIeCTB/IsAeT AeKOMITO3MLUI0 3agaun. U/I-
2yk-1 HaxoAUT ¥ KpUTUUECKU aHa/IM3upyeT MH(OPMaIHIo,
HeoOXOIUMYO [I7Isl pellieHHst ToCcTaBAeHHOU 3afaun. V1-3yk-1
PaccmarpuBaeT BO3MOXKHBIE BapUAHTHI PelleHus 3a/auH,
OL[eHMBas UX JOCTOUHCTBA U HepocTaTku. M/1-4yk.1 I'paMOTHO,
JIOTUYHO, apr'yMeHTHPOBAaHHO (JOPMHUPYET COOCTBEHHbIE
cy>kaeHus U orjeHKU. OTinyaeT (hakTbl OT MHEHUH,
WHTepIipeTalui, OLeHOK U T.[. B PACCYXKAEHUSIX IPYyTHUX
YUYaCTHHUKOB JesiTesibHOCTU. [1-5yk-1 OnpepenseT u
OLleHMBaeT T0C/e/ICTBUSI BO3MOYKHBIX pellleHUH 3a7jauu
N-1nkoc-s. [I1aHUpyeT TeXHUUECKOE 00C/TY>)KUBAHUE U PEMOHT
MPOMBIIIIEHHOU MTPOAYKIUN

3amura JIP
(cobeceno-
BaHUe)
Tectupo-

BaHUe

MOI[ny: 4, ABTOMaTl/BaI[l/IH TEXHOJIOTHYECKHX IMPponeccoB

N-1yk-1 AHanmu3upyeT 3a/auy, Bbizensst ee 6a30Bbie
COCTaBJIAIOLMe, OCYILeCTB/IAeT AeKOMIT03uLMto 3aaaun. 1/I-
3yk-1 PaccMatpriBaeT BO3MO)KHbIe BapUaHTHI PellieHus 3aauH,
OL[eHMBas WX JOCTOUHCTBA U HemocTaTKu. MI-5yk-1
OmnpezesnisieT ¥ OLleHMBAET MOC/IEICTBUSI BOSMOXXHBIX PelleHHN
3a/1auu
U-1rkoc-s. [Inanupyet TexHuueckoe 00C/Iy)KMUBaHUE U PEMOHT
MIPOMBIILIJIEHHOW NPOJYKLIUU

Tectupo-
BaHUe

4




OueHOYHbIEe MaTePHa/IbI U CPEJCTBA /IS MPOBEPKHU
copMHUPOBAHHOCTH KOMMETeHIIUM

Mopaysb 1. O0uiue cBeieHUsI 0 CHCTEMAaXx M 3/IeMEHTaX aBTOMAaTHKH
CobecegoBanue mo moayJio 1

Bonpocbl 015 cobecedo8aHus:

[ToHsiTHE CXEMBI.

Buzbl U TUTBI CXEM.

TpeboBaHUs K CXeMaM.

YcoBHble rpadryeckrie 0003HauUeHUS 37IeMEHTOB aBTOMAaTHKHU B CXeMax.

5. CTpyKTypa W TIpUHLUIT MOCTPOEHWs MNPUHIUIIAAIBHOW 3/IeKTPUUECKOM CXeMbl
yTpaB/ieHus, OJIOKUPOBKH M CUTHA/M3allM MallliH W MEeXaHW3MOB TOTOUYHOM JMHUU (Ha
KOHKDETHBIX MMpHUMepax).

6. BuUIbI U TUIIBI CXEM.

7. Omnpenenenvie GhyHKIHM 3/1eMeHTHOMN 6a3p1 CAY.

8. HaxoxmeHue Bo3aelCTBUU U curHaioB CAY.

9. Ornpepenenve rpuHLuma ynpasjieHus CAY.

10.CocraBienue iorTuku paboTel cxembl CAY.

11.CoBepiieHcTBoBaHrMe CAY Ha OCHOBe coueTaHUsi (PyH/IaMeHTa/IbHbIX MPHUHLIAIIOB
yTpaB/IeHUs.

12.11pounTaTh NpUHLMIIHA/IBHYIO cxeMy CAY.

13.Kak ompefiesieHb! GyHKLIUM 3/1eMeHTHOU 0a3bl CAY?

14.Kakumu cBoMcTBaMH 00/1afjaeT 0ObEKT yIpaB/IeHus?

15.Kak cocraBneHa (pyHKIMOHa/bHas cxema CAY?

16.Kakoi NpyHLMIT yIIpaB/IeHUs 3a/10’KeH B CUCTeMe?

17.Kakasi obpaTHasi CBSI3b [IeICTBYeT B CICTeMe U B YeM OHa TIPOSIB/ISIETCS?

18.B uem 3akimrouaercs coBeplieHCTBOBaHMe (CAY Ha OCHOBe CoOYeTaHUs
dbyHAamMeHTalbHbIX NPUHLIUIIOB yIIpaBaeHUs?

19.Kak Ha3biBaeTCs cCxeMma, OrpejeJsistollasi TOJHbIA COCTaB 3/1EMEHTOB W CBsi3eH
MeXXy HUMU?

20.Kakum 00pa3oM TIpOM3BOZAATCS TIYCK M OCTAHOBKA 3/€KTPOJBUraTesiell BCeX
MallIuH U MEXaHU3MOB MTOTOYHOW JIMHUU ?

PN

KomnbrotepHoe TectupoBanue (TCk)

Bblbepume 00uH npasuibHbIl 6APUAHM OMeema u Hax}cmume KHONKY «/lanee»

CBOHCTBO 3/IeMeHTa CUCTeMbI NepefaBaTh BO3/IeiCTBHUs OT BX0/a K BBIXOY 0e3 HCKa)kKeHH, HO C
O0TCTaBaHMEM BO BpeMeHM, Ha3bIBaeTCs:

CamoBbIpaBHHMBaHUE

+3ana3/ipIBaHue

AxKyMynupytoiiasi CiocoOHOCThb

VHep1jiOHHOCTh

Bpems oT MOMeHTa Mo/jauy BO3MYIIeHUA 0 MOMEHTAa, KOr/ia ynpaB/jiseMbli NapaMeTp 0CTUTHeT
CBOEro HOBOI'0 YCTAaHOBHMBIIEr0Csl 3HaUeHHUs, Ha3bIBaeTCA:

+Bpewms pa3rona

Bpewms 3ana3abiBaHvs

[TocTosiHHas1 BpeMeHU



Bpewms perynupoBaHus

Bpems, B TeueHHe KOTOPOro pery/aupyeMbiid NapaMeTp Nocjie HaHeceHUs1 BO3MyIleHUs He
HU3MEeHSeTCsl, Ha3bIBAeTCs:

+Yucroe 3ana3zpiBaHye (MepefaToyHoe, TPAHCTIOPTHOE, AUCTaHL[MOHHOE)

[TepexogHoe (eMKOCTHOE) 3ara3/bIlBaHue

[TonHoe 3anasgpiBaHye

C yBe/IlHUeHHEM MOCTOSHHOM BPpeMeHH 00beKTa A/INTeTbHOCTD IePexo/HOro Mporecca:
+IIponoprrioHanbHO Bo3pacTaeT

[Iponop1ioHaIbHO YMeHBbIIAeTCs

He nsmensiercsa

Pe3ko ymeHb11aeTcs

IIpu yBe/1MueHHH NOCTOSIHHOM BpeMeHH T, yC/10BUSl yIIpaB/IeHUsI 00beKTOM:

He 3aBucar

YnyuiaroTcs

+YXyALaTcs

3HauMTe/IbHO YJ/IyUllarTCs

XapakTep noCTaB/IeHHOH 3a/jlauH, YC/I0BUS MPOBe/JeHNsl ONbITOB, XapaKTep 3KCIUTyaTal[MOHHbIX
BO3MYIIIeHUH, I0NYCTUMBIE 110 TEXHO/IOTHUeCKUM TPeOOBaHHAM OTK/IOHEeHHUS UCCIeyeMoi
BeJIMYHMHBI ONPe/ie/ISIIOT BbIOOP:

+MeToza ueHTUPUKALIMKA 00BEeKTa

Perynaropa

Mertoza uccnenoBanuss CAY Ha KauecTBeHHbIe TTOKa3aTesid paboThl

Kpurepus ycronunoctu CAY

NpenTudukanus o0beKTa aBTOMaTH3aLHU MOXKeT ObITh BbINIO/THEHA:

TonbKO 5KCriepuMeHTaIbHbIMU METOJaMu

To/bKO UKC/IeHHBIMY MeTO/IaMHU C IprMeHeHneM ODBM

+Kak 3KkcrneprMeHTa/bHBIMY, TaK U YMCJIeHHBIMU MeTOJaMu

Mogjenb, noj KOTOPO#i NoApa3yMeBaeTcsi COBOKYNNHOCTh YpaBHeHUH U TPAaHNYHBIX YC/I0BUH,
OMHCHIBAKIIMX 3aBUCMMOCTDH BBIXOAHBIX BeJIMYUH OT BXO/JHBIX B YCTAHOBUBILEMCS U MePeX0/{HOM
peXxumax, Ha3bIBaeTCs:

Pu3unyeckas

+Maremartnueckas

OJIeKTpOHHas

B ocHoBe mo/1001s1 MO/ie/TH U OPUTHHAJIA JIE)KUT:

[TpuHLMN AerCcTBUS

+MjeHTUYHOCTh MaTeMaTUYeCKOI0 OMMCaHus NTPOLIeCCOB B MO/|e/IM U OpUTrHHasle

KoHcTpyKTHBHOE HCITONHEHne

OCHOBHOe Ha3HaueHve

MeToa noCcTpoeHUs1 MOJie/TH 00'bEKTa, MPUMEHUMOH /I/Isl BCEro Kjaacca 0JHOTHUIHBIX 00HEKTOB,
MO3BOJIAIOIIEN OLIeHUTh B/IUsIHME KOHCTPYKTHBHO-TEXHO/JI0THYeCKHX MapaMeTpoB 00beKTa Ha ero
cTaTuyeckKue M ANHaAMHUYeCcKHe XapaKTepUCTUKHU NPU HeBbICOKOW TOYHOCTH ONMUCAHUS,
Ha3bIBaeTCH:

+AHanuTUYeCKu

JKCIepuMeHTa/IbHbIN

OKCrepUMeHTalbHO-aHaTMTUYeCKUN

MeTop noCcTpoeHUs1 MOJie/IH, KOTOPasi XapaKTepu3yeTcs 00/1b1I0H TOYHOCTHIO, a MPH
HCM0/1Ib30BAaHNH aKTUBHOI0 KCNePUMeHTa U 3HAaUMTe/IbHO MeHbIINMHU TPy/AO3aTpaTaMHu,
Ha3bIBaeTcs:

AHanuTHuecKui

+3JKCreprMeHTalbHbIN

OKCrnepUMeHTalbHO-aHATMTUYeCKUN

Bo/sbmne nepcneKTUBBI UMeeT HKCIePUMeHTa/IbHO-aHA/IUTHUeCKHH MeTo/| IOCTPOeHHs MOJie/TH
00beKTa, MPpH KOTOPOM:



+YpaBHeHUs CTaTUKU U IMHAMUKU COCTABJISIOT aHA/TUTUUECKUM MeTO/[0M, a KO3 hULMeHTbI ITUX
ypaBHEHUM HaXO/AT KCIIePUMEHTA/IbHO Ha peasibHO CYIeCTBYIOIIMX 00beKTax

CraTtrueckue U JMHaAMUUeCKHe XapaKTepHUCTUKU CHUMAIOT 3KCIePUMEHTa/IbHO, 3HaUeHHs

K03 (HUILMeHTOB ONpeJeNsioT aHaTMTUUeCKU

Bau3ocTb pe3y/bTaTta UnC/IeHHOro peiieHns Aud¢epeHI[HaTLHOTO0 YPaBHEHHUS U
JKCIepruMeHTa/IbHOU Nepexo/fHOM XapaKTepUCTUKHU SIB/ISIeTCA KpUTepUeM:

OnTuManbHOCTH

MuxaiinoBa

+A/IeKBaTHOCTH MO/iesii U 00beKTa

I'ypsuna

JInHeapu3anus HeJIMHEeMHbIX CTaTHUECKHX XapaKTePUCTUK OCyIeCTBJ/IAeTCA HeCKOJIbKMMH
MeTo/jaMmu. MeTo/l, 0CHOBAaHHBIH Ha pPa3/io)KeHNH aHa/IuTHUecKor ¢pyHkiuu y=f(x) B psig Teiiiopa u
0TOpachbIBaHUHU YWICHOB BBICIIEro MOPA/ KA MaJI0CTH, Ha3bIBAETCSA:

MeTtop KacaTesbHOU

MeTop cekyiilei

+MeTo/1 Ma/ibIX OTK/IOHEeHUM

Jins onpefesieHNsl BpeMeHHOM XapaKTepHUCTUKY (KPUBOH pa3roHa) o0beKTa Ha/|0 MPOBeCTH:
AKTHBHBIN 5KCIIEPUMEHT C MCII0/Ib30BaHWEM [MePUOAUUECKOT0 BXOJHOTO BO3/IeUCTBUS
+AKTHBHBIN 5KCTIEPUMEHT C UCI0/Ib30BaHWEM areproMuecKoro BXOJHOTO BO3/1eHCTBUS
[TaccuBHBIN 3KCIIEPUMEHT

Jins onpeesieHUsI KOMILIEKCHON YaCTOTHOM XapaKTepHCTUKH 00beKTa Ha/l0 MPOBECTH:
[TaccUBHBIN 3KCIIEPUMEHT

AKTUBHBIM 3KCIIEPUMEHT C UCIOIb30BaHUEM arepruoJuiyeckoro BX0JHOTO BO3/IeCTBUS
+AKTUBHBIN 5KCIIEPUMEHT C UCIO0J/Ib30BaHWEM MepUONUeCKOr0 BXOJHOTO BO3/|eHCTBUS

IIpu BBICOKOM YPOBHE NOMeX U B (JIydyae HeBO3MO)KHOCTH OPraHU30BaTh Tpedyemoe
JAeTepPMUHUPOBAHHOE BO3/IeiiCTBHE /I/Is1 IOCTPOEHHs MO/Ie/Td 00beKTa 11e/1ec000pa3Ho0 MPUMEHHUTh:
+3JKCreprMeHTa/lbHbINA MEeTOZ, C TaCCUBHBIM 3KCITIEPUMEHTOM

AHanuTHUYeCKUl MeTo[,

OKCIepuMeHTa/IbHbIM MeTO/] C aKTUBHBIM 3KCIIEPUMEHTOM

JIns BBITIO/THEHUSA HeHTH(UKALMU 00beKTa aBTOMAaTH3aLMU YHC/IEHHBIMU METO/{aMH C
npuMeHeHneM JBM Heo0xoquMoO:

TonbKO onpezie/iuTh CTPYKTYPY AuddepeHIMaNIbHOTO YPaBHeHUsT

Tonbko ornpefenuTsh KO3 huiLveHTh! AuddepeHIaTbHOT0 ypaBHeHUs

+OmnpeeMUTh CTPYKTYPY AU depeHIIMaTbHOT0 ypaBHEeHUs U er0 KO3 PUIMeHTbI
I'paduueckas popma npeacraBieHUs1 yCTaHOBKH, NOSICHAIOINASA NPUHIMI AefiCTBUA U
B3aMMO/ e CTBUSA Pa3/IMUHbIX ee 3/IeMeHTOB, YCTPOHCTB WIH B 11€JI0M CUCTeMbl aBTOMAaTHKH,
Ha3bIBaeTcA:

+Cxema

Ueprex

ICKU3

['paduk

Cxembl OApa3/e/IAITCA Ha BU/bI: 3/IeKTPHUeCKUe, TH/IpaB/InYecKHe, TIHeBMaTHUeCcKue,
KHHeMaTH4ecKkue, KOMOMHUPOBaHHbIe B 3aBUCUMOCTH OT:

OCHOBHOr0 Ha3HaYeHus

+Bu/10B 5/1eMEHTOB U CBsi3eid, BXOJSAIIUX B COCTaB yCTAHOBKU

KOHCTPYKTHBHOIO UCMOTHEHUS

[TpuHLMIIa yripaBaeHUst

CxeMbl MOpPa3ie/IAITCA Ha TUNBI CTPYKTYPHbIe, GyHKIMOHATbHbIe, IPUHI[UITHA/IbHbIE,
coetHeHH (MOHTA)KHbIE), MO/JK/TI0UeHHUs, 0011[1e, Pacio/I0)KeHHs B 3aBHCHMOCTH OT:
+OCHOBHOI0 Ha3HaUYeHUs

Bu10B 5/1eMEHTOB U CBsi3eid, BXOJSAIIUX B COCTaB yCTAHOBKU

Bupa sHepruu

KOHCTpYyKTHMBHOI0 UCIOTHEHUS



CxeMa, oTpa)kamwias B3auMo/[eliCTBHe YCTPOUCTB, 0/I0KOB, y3/I0B U 3/IEMEHTOB aBTOMAaTHKHU B
npoiiecce ux padoThbl, Ha3bIBAETCS:

MoHTakHast

CtpyKTypHas

[TpuHiunyanpHas

+®yHKIMOHA/IbHAs

MN3o6pakena cxema C AY c pery1aTopoM NpsAAMOro AeiicTBHA:
+@yHKIIMOHA/IbHAS

CtpyKTypHas

[TpuHiunanpHas

MoHTa)xkHas

Cxema, noka3bIBawILasi B3auMMOCBA3b COCTaBHbIX yacTed CAP u xapakTepusymonjas ee
AUHaAMHU4YecKue CBOMCTBA, Ha3bIBAeTCs:

@DyHKI[MOHa/IbHAA

+CTpyKTypHas

[TpuHiunyanpHas

MoHTa)xkHas

X3
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1 [
Cxema Y CHCTeMBbI pery/IMpoOBaHus TeMIlepaTypbl

TeN/IOHOCUTE/IAA 3ePHOCYIIU/IKU:
MoHTa)kHas

[TpuHiunyanpHas

@ yHKLMOHaTbHas

+CTpyKTypHas

Cxema, moka3bIBawILasi CoeJHHEeHUsI COCTAaBHbIX YacTeldl YCTAHOBKH M OIpe/ie/iAIoLias MpoBoja,
JKTYThI, Kabe/Td WM Tpy0onpoBo/bl, KOTOPHIMH OCYIIECTB/IAIOTCS 3TH COeJMHEHHS, a TAK)KE MeCTa
UX MpHCOeUHEHUS U BBO/la, Ha3bIBAeTCS:

+MoHTa)KHast

[TogknmroueHus

Pacnionoxenus

[TpuHLMNIUaTEHAS

Bce annmapaTthl ¥ [[eNd UMEIOT onpe/ie/IeHHYI0 U(POBYI0 U OYKBEHHYI0 MaPKHUPOBKH Ha CXeMax:
+MOHTaXHBIX

CTpyKTypHBIX

@ YHKIMOHATbHbBIX

Pacnionoxenus

Cxema, onpeje/isiioasi MO/JTHbLIM COCTaB 3/IEMEHTOB U CBA3ed MeX/]y HUMHM, U, KaK IPaBUIo,
Aamoiiasi eTajibHOe NMpe/CTaB/IeHne 0 MPUHIUNAX Pa0oThl YCTAHOBKH, Ha3bIBAETCS:
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[MoakmoueHust

Pacrionoxxenus

+IIpuHLMnUansHas

MoHTa)kHas

BriensioTcs nenu cuioBble, ynpaB/ieHUsl, KOHTPOJ/Is, CATHA/IM3al[uM Ha CXeMax:
+IIpUHLUTUATBHBIX

DyHKI[MOHAIbHBIX

CTpyKTypHBIX

Pacrionoxenus

Ha cxemax {0/DKHO OBITH KOJIMYECTBO W3/IOMOB M MepeceueHuil TUHUN CBA3U:

He no/mxHO OBITH

bespasnnyHo

HaubGonbiiee

+HaumeHsb1nee

Bce 3/1eMeHTBI 0/JHOTO anmnapara Ha MPUHLIUIHAJIBHON cXeMe MMo/Ty4aloT OyKBeHHOoe 0003HaueHue:
Paznuunoe

+OparHaKoBoe

[HomyckaeTcs ¥ TO U jpyroe

Bce 3/1eMeHTBI Ha 3/IEKTPUYECKOH MPUHIMITHA/TBHOM CXeMe W300Pa)kalTCs B MOJ/I0)KeH!H, KOrAa Ha
Hee:

[TopgaHo HarpsbkeHue

+OTCyTCTBYeT HanpspKeHWe U Ha OT/ie/IbHbIE 37IeMEeHThI He [IeHMCTBYIOT HUKaK/e MeXaHhueCKue
BO3/IeNCTBUS

Ha otpenbHbIe 5/1eMeHTBI CXeMbl [IeHCTBYIOT MeXaHUUeCKUe BO3erCTBUS

IIyck 1 ocTaHOBKaA 3/1eKTPOABUraTe/Ied BceX MallliH U MeXaHU3MOB MOTOYHOHW JTUHUM
NMPOM3BO/UTCS:

+I1ycK - NpOTUB ABW)KEHUS MPOAYKTa, OCTaHOBKA - TI0 X0y €0 JBUKEeHUS

[Tyck - mo xoAy ABW)KEHUs MPOAYKTA, OCTAaHOBKA - IPOTHB €ro JBW>XEeHUsT

[1yck u ocTaHOBKa - MPOTUB JBW)KEHUS MTPOAYKTa

[Tyck 1 oCcTaHOBKa - MO X0y ABWKEHUS MPOJyKTa

CxeMo0M aBTOMaTHUYeCKOr0 yrpaB/ieHUs IOTOYHOH JIMHHEHN 0/DKHA OBITH MpeAyCMOTpPeHa
NMPOM3B0/ICTBeHHAsA 0CTAHOBKA ee B TAKOH M0C/1e/l0BaTeIbHOCTH:

+CHayasia OCTaHaB/IMBAeTCsI F0JIOBHOM MeXaHU3M, a 3aTeM C BbIZIeP’KKOW BpeMeHU BCe OCTa/IbHble
MaIlliHbI, 0CBOOO/IUBIIIMECS OT MPOYKTa

Bce MaiuvHbl 0CTaHaBIMBAOTCA OJHOBPEMEHHO

MarmHbl 0CTaHaB/IMBAKOTCS B MOC/I€I0BaTe/TbHOCTH TIPOTHB [IBW)KEHUS IPOAYKTa

IIpu aBapuiiHOM OTKJ/TIOUEHHH 0/{HOH M3 MaIlIMH IMOTOYHOH JIMHUH A0/DKHBI 0CTAaHAB/IMBATHCA 0e3
BbIIeP)KKU BpeMeHHU:

Bce MallivHbl TTIOTOYHOM JIMHUU

+Bce MarmHbI, paboTaroliye Ha ee 3arpy3Ky

Bce MammHbl, paboTaroliie Ha ee pa3rpy3Ky

ITpyHIUNUANbHBIE 3/1eKTPUUEeCKHe CXeMbl UNTAI0T:

CnpaBa HaJieBo, CBEpPXY BHU3

+CreBa HarpaBso, CBepXy BHU3

CnpaBa Ha/leBO, CHU3y BBEPX

bespasnnyHo

JI/isl U3roTOB/IEHUs, HACTPOUKH, Pery/JIMPOBKH, IKCIUTyaTallid U PeMOHTa YCTaHOBKH He00X0/[UMO
UMeTh:

+KomrmiekT cxeM

TonbKO NPUHLIMMUA/IBHYIO CXeMY

TOMbKO MOHTaXKHYHO CXEeMY

TonbKo (GYHKI[MOHAIBHYIO CXeMY



Tabymra 3 — Kpurepun oueHKu ¢()oOpMHUPOBAaHHOCTH KOMIIeTeHI{HI

Kop v HaumeHOBaHMe
VH/MKaTOpa J0CTW)KEeHHsI
KOMITeTeHI U
(4acTH KOMITeTEeHI|UM)

KpuTepuu otieHrBaHus ChOPMUPOBAHHOCTH KOMIIeTeHI[UN
(4acTH KOMITETEHIUH)

COOTBETCTBYET OL[€HKEe «3auTeHO»
50-100% ot MakcumasabHOro dbasnia

NAO-1yk1 AHamusupyet
3ajiauy, Bbljesnisisi ee 6a30Bble
COCTaBJ/ISIFOLME, OCYLeCTB/ISET
JeKOMITO3ULIUIO 3a/]auH.
NAO-3yk-1 PaccmatpuBaer
BO3MO)KHbIE BAPUAHTEI
pellleHUs 3a/jauu, OLleHHBasi NX
JJOCTOMHCTBA U He/IOCTaTKU.
N-4yk1 I'paMOTHO, JIOTUYHO,
apryMeHTHPOBaHHO
(dhopmupyeT coOCTBEHHBIE
CY’K/IeHUs U OL|eHKHU.
OTnyaeT GakTbl OT MHEHUH,
WHTeprpeTalyi, OLleHOK U T.J.
B PAaCCYKAEHHUsX JPYTUX
YUYaCTHHKOB JleITe/IbHOCTH
N O-1nxoc-s. [1nanupyer
TeXHUUYeCcKoe 00C/Ty)KUBaHye U
PEMOHT MPOMBIILIEHHON

MIPOAYKLIUU

CTyZeHT NpYHUMaeT aKTUBHOE yuacTHe B X0/ie TIPOBeleHUsT
MPaKTUYeCKOro 3aHSTHs, TPAaBU/IbHO OTBeYaeT Ha

IMMOCTaBJ/IEHHbIE BOIIPOCHI, 3HAET BU/bI K TUIIbI CXEM, TPE6OBaHI/IH

K CXeMdM, 3Hde€T YC/IOBHbIE Fpaq)I/I‘JECKI/Ie 0003HaueHUst
3/IEMEHTOB aBTOMdTHKH B CXeMdX, 06na,qaeT HaBbIKaMU

COCTaBJ/IEHHUA JIOTUKHU pa60TbI MPUHLUIINA/IBHBIX CXeM CHUCTEM

aBTOMAaTUYeCKOTr0 YIIpaB/IeHUs], yBEPEHHO UMTaeT

MpUHLMIINa/IbHBIE CXEMEI, OTIpeessieT q)YHKLII/II/I 371eMEeHTHOM

0a3bl, cocTaBrsieT PyHKIMOHATbHBIE CXEMBI, JIOTHUeCKH
MBICJIUT, TOTOB K COBEPIIEHCTBOBAHUIO CXEMHOTO peIleHHsI;
crocobeH HaXxO/IUTh M AHATM3MPOBATh MH(OPMALIUIO [I7IsT

penieHusd TOCTaBIeHHOMN 3ad4YU, paCCMaTpPHUBATb BO3MOKHEBIE

BapUaHThI pellieHus 3a/lauu, OLleHHBast X JOCTOMHCTBA U
He/I0CTaTKH, TPAMOTHO, JIOTUYHO, apTyMEeHTHPOBaHHO
(dhopMHpOBaTh COOCTBEHHBIE CYXK/IEHUS U OIIeHKH, OT/TMUaTh
(akThl OT MHEHUH, UHTepPIpeTaLiii, OL|eHOK U T.[. B
pacCy>K/IeHUsIX IPYTUX YUaCTHUKOB JIesiTe/IbHOCTH,
TJIaHUPOBaTh TeXHUYeCKoe 00CTy)KUBaHUe U PEMOHT
TTPOMBIIIJIEHHOM MPOYKLIUN

Mojayasb 2. TexHuuecKue CpejCcTBa aBTOMAaTUKH
3amura 1adbopaTopHBIX padoT (codecejoBaHHE) 1O MO/YJTIO 2
Bonpocbl 015 cobecedosaHus:

LCOoON AN E=

Kakue 3/1eMeHThI BbIJIe/ISIFOT B YCTPONMCTBAaX aBTOMaTUKH U 110 KAKOMY TPU3HAKY ?
[ToHsiTWE CTaTMUECKON XapaKTePUCTHUKU 3/IeMeHTa.

Kak onpegenuth craTriueckuii KO3 huUlMeHT repefaud 37eMeHTa?
[ToHsiTHMe 30HbI HEUYBCTBUTE/ILHOCTH 3/IEMEHTA.

Knaccudukaiiys 1aTuriKoB.

TpeboBaHMS K JaTUMKaM.

Ob6/1acTVl IpUMeHeHUs JaTIUKOB.

Knaccudukaiiys pere.

. [TapameTphI 1 XapaKTepPUCTUKH peJie.

10 Ha3sHauenue TepmozsaTunkoB. O61acTb IpUMeHeHUsI.

11.Bupapl TepMOIaTUMKOB.

12.Kakue pu3nueckre MPUHLUIBI UCMOJIb3YIOTCS PU U3MEPEeHUM TeMIiepaTyphbl?

13.ITpeumyiiiectBa
TepMO/aTUUKOB.

N HEAOCTATKU META/UVIMUECKUX U  II0JYIIPOBOJHHUKOBBIX

14.TlapameTpbl ¥ XapakKTepUCTUKU TePMOJaTUUKOB.
15.Yto Ha3biBaeTcst hoTodPdekToM?

16.Bupgsl potosddekra.

17.Kakve cBeTOUyBCTBUTE/bHbIE 37ieMeHTbI 00/1aflatoT BHEITHUM (oTo3¢hdeKToMm,
BHYTDPEHHUM, BEHTU/IbHBIM?
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18.J1s1 KaKvX LieJieil UCMO/b3yHT (POTOPe3UCTOPI B CUCTEMAX aBTOMAaTH3aLin?

19.YcTpolicTBO, MPUHLIMIT JEeUCTBUS, JOCTOMHCTBA M HEJOCTAaTKU ()OTO3/7€eMEHTOB,
HccieyeMbix B pabote?

20.0OcHOBHbIe XapaKTepUCTUKH (POTO3/1EMEHTOB.

21.Yto siBsisieTCs BXOAHOW BeIMUMHOM (hOTO3/IEMeHTa, a UTO — BBIXOJHOM?

22.YTO0 TIOHUMaeTCsl TII0[ TEeMHOBbIM TOKOM UM TEeMHOBBIM COIPOTUBJ/IEHUEM
dboTopesurcropa?

23.YCTpOWCTBO U MPUHIIUII JelCTBUS (DOTOpesie.

24.Y cTpolicTBO, MPUHIIMIT PabOTHI MOTeHI[MoMeTpruyeckoro Aatuuka (I1/1).

25.06mactb ipumMeHenust [1/1. TIpuBecTH NMpUMepsl.

26.ITapameTps! u xapakrepuctvku [1/1.

27.Kak cKa3bIBaeTCsl COMPOTUB/IEHME HAarpy3Kd Ha CTaTUYECKOM XapaKTepUCTHKe
na?

28.Kak oripefiesiseTcs 4yBCTBUTeILHOCTS 11/ v OT yero oHa 3aBUCUT?

29.YT0 Ha3bIBaeTCs HOMUHA/IBHOW BEJTMYMHOU aKTUBHOTO conpotuBienus 1717

30.4YT10 Takoe HOMHUHA/IbHAsA MOLLIHOCTh paccesHus [1/17?

31.Kakumu ueTbIpbMsi OCHOBHBIMM OpraHaMu 00/1a/jatoT peJie?

32.KOHCTPYKTUBHbIE  OT/IWYMS  JIEKTPOMArHUTHBIX  pejle  MOCTOSIHHOTO U
TepeMeHHOr0 TOKa.

33.Kak onpepensieTcst KO3(PULUEHT yCU/IeHUs peJie?

34.Kakue criocoObl IPUMEHSIFOTCS I/l 3aMe/ljieHusi cpabaThiBaHus pese?

35.KakuM 06pa3oM MO>KHO YMeHbBILINUTh UCKPeHHe KOHTAaKTOB, eC/Th OHU paboTaroT B
L[eM UHAYKTUBHOW Harpy3Ku?

36.[Touemy Ko3(dduiieHT Bo3BpaTa pesie k¢ MOXKET ObITh KakK yroJHO OJM3KUM K
e/IiHMLIe, HO He MOXKeT ObITb paBeH Wi OoJiblile e IMHULIbI?

KomnbrorepHoe TectupoBaHue (TCK)

Bblbepume o0uH npasuibHbIl 6APUAHM OMeema u Hax}cmume KHONKY «/lanee»

Y cTpoiicTBO, KOTOpOE 00ecreunBaeT BOCIPHUATHE U (PYHKI[HOHA/TbHOE MPeodpa3oBaHue H3MeHeHU!
BXO/JHOW Be/THUMHBI B U3MEeHEeHHUs BbIXO/JHO! Be/IMUUHBI, YA00HOM /1A U3MepeHHs, yCH/IeHUsI U
nepejavyd Ha PacCTosIHUE, HA3bIBAETCA:

+/laTuuk

Ycunurenb

Crabwuir3arop

Pacnipenenurens

ITo cxemam KoMIeHCAIJMOHHOM, cpaBHeHus (AuddepeHIiuaNbHOM), KaCKagHOH, C
HeNnocpe/[CTBEHHBIM Npeodpa3oBaHNeM BBITIOTHAKOT:

Crabuii3aTopbl

Ycunurenu

Pacrnipegenurenu

+/laTunku

Ykaxure aTUMK, NOCTPOeHHbIN N0 AudepeHnHaIbLHON cxeMe Tpeodpa3oBaHusN:

y
= = | 7 e mar
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JlaTuMKH Je/IATCA Ha IapaMeTpruuyecKHe 1 reHepaTopHbIe 110:

+IIpuHLMITY fIelCTBUS

Buay BXOZHOM BeJTMUMHBI

Buzy BBIXOJHOW BeJTMYMHBI

KOHCTpYKTUBHOMY UCITO/IHEHUIO

JlaTuYMKH, 0CyIIeCTB/ISIOIIHE BOCIPUATHE H HeIOCPe/CTBeHHOe Npeodpa3oBaHye Pa3/INYHbIX BU/0B
3HEPruM B 3/IEKTPHUYECKYH, OTHOCATCA K rpyIne:

[TapameTpuyeckux

+I'eHepaTOpHBIX

Pa3nualoT JaTUMKH MeXaHU4eCcKOoro nepeMelleHns, CKOpoCTH, YCKOpeHHsl, TeMIepaTyphl,
MOMEeHTa BpallieHHs, YPOBHSA JXUAKOCTH, AABJ/IEHHUS, BJIaXXHOCTH H T.I1. B 3aBUCUMOCTH OT:
JlnHaMHUeCKHUX CBOWCTB

Buga ncrnonbs3yeMoit sHepruu

Bujia BBIXOHOM BeJTMUMHBI

+Buzia BXOJHOM BeJIMYKHEI

Pa3nyaroT AaTUMKU NOCTOAHHOI0 TOKA, aMIJIUTY/Ibl IePEMEHHOI0 TOKA, YaCTOThI IepeMeHHOr0
TOKA, (ha3bl IepeMeHHOro ToKa B 3aBUCHMOCTH OT:

+Buia BBIXOHOU BeJIMUUHBI

JlMHaMU4eCcKHX CBOMCTB

KOHCTpyKTHMBHOrO UCIO/THEHNs

@yHKLMOHA/IBHOIO Ha3HAYeHHUs

LA
CraTuueckum nepejaTouyHbIM KOB(l)(l)PII[]/IEHTOM K AdTUHKA KdK - 3/1IeM€e€HTd dBTOMdTHKH
ABJIAETCA:

dx
YcoBusi paboThl JATYHUKOB 10 CPABHEHHUIO C [PYTHMHU Y/IeMeHTaMH aBTOMATHKH:
+Haubosnee Tspkesbie
Hawubosee nerkue
OMHaKOBBIE
Crioco0HOCTH JaTYMKAa pearipoBaTh Ha H3MEeHeHUs TO/ILKO TOr0 mapaMeTpa, /i/isi BOCIPUATHSA
KOTOPOT0 OH MpeJAHa3HaYeH, Ha3bIBAeTCS:
+H36uparebHOCTD
CTabuILHOCTh
HarmpaB/ieHHOCTb JeHCTBUS
UyBCTBUTE/IbHOCTD
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Kako# 13 faT4iKOB IPUMEeHAeTCs /Il KOHTPOJIsl IMHeHHBIX [lepeMeleHuin?
TeH30MeTprUUeCcKUi

TepmMmoseKTpruyecKuit

I'mapocraTnyeckuit

+IToTeHLIMOMeTpHYECKUI

Kaky1o craTMyecKyr XapakTepuCTHKY MMeeT PeoCTaTHbIM JaT4YuK?

[ In

In

In
&
+
&, U

! T

2
/,
u

Kakoii npyHLIMII 110/10)KeH B 0CHOBY Pa0d0Thl HHAYKTUBHOI'O JaTYMKa?

VI3MeHeHVe aKTMBHOT'O CONIPOTHB/IEHUS

V3meHeHre eMKOCTH KOH/JeHCaTopa

+/I3MeHeHVe UHAYKTUBHOCTH KaTYLIKH

TeryioBoe pacipenue rasa

N3 Kakoro Mmarepuasia U3roTaB/JiMBalOTCs TeH304aTYNKH?

XKeneso

Meab

+KoHcTranTan

AnmroMuHUN

Kakoii jaTunk Mo)keT padoTars 0e3 ycuiurensn?

EMKocTHOM

TeH30MeTpHUUeCKU

+WHyKTUBHBIN

OnTuyeckuit

Bobixo/jHasi Be/lMYMHA MOTEHI[UOMETPUYECKOr0 AaTYMKA 110 CBOed NPUpoJe:

MexaHnueckas

TernoBas

CeetoBas

+OneKTprueckas

Kakoii faTYUK NpUMeHsieTcs /sl U3MepeHUsl HanpPsHKeHusA KpyyeHus?
13



+TeH30MeTprUueCKUi

KoHTakTHBIM

[ToTeHLIMOMETpHYECKUI

[Tbe3031eKTprYeCcKrit

YcrpoiicTBO, B KOTOPOM NPH JOCTIDKEHUH ONpe/e/IeHHOr0 3Ha4eHHUs BXOJHOHU BeJITMYUHBI X
BBIXO0/IHAs BeJIMYMHA Y U3MEHseTCs CKauKo00pa3Ho ¥ MPUHUMaeT CBOe KOHEeUHOoe 3HaYeHue,
Ha3bIBaeTCs:

+Pene

Crabuir3arop

Hdatunk

CpaBHUBarOL1I OpraH

ITo ¢pyHKIMOHATBLHOMY Ha3HAUEHHIO B YCTPONCTBAX aBTOMATHKH peJie AB/IAeTCs:
Jlornyeckum 3/1eMeHTOM

+WcrnonHuTeIbHBIM 3/1EMEHTOM

@®OpMUPYIOLIUM YCTPONHCTBOM

Pacnipepenurenem

Pese fensATcs Ha K/1acchl: MeXxaHU4YeCcKHe, 3/IeKTpuuecKne, oNTUYecKue, TeMnepaTyphbl, JaBjieHUusa U
ApP. B 3aBUCUMOCTH OT:

+®u3ruecKoi NMpUPOAbI BXOAHOIO CUTHAjIA

[TpuHLMIa AeMcTBUA U KOHCTPYKLIMKA BOCIIPUHUMAOLIUX OPraHOB

XapakTepa BO3/IelCTBUS Ha ypaB/isieMyo LieMb

BenvuvHbl KOMMYTHUPYEMOM MOLLIHOCTH

Pene fensATcs Ha BBICOKOUYBCTBUTE/IbHbIE, YyBCTBHTE/IbHbIE U HOPMa/IbHbIe B 3aBHCUMOCTH OT:
Popa Toka

BenmuuHbl BpeMeHU cpabaTbiBaHUS

BennuvHbl KOMMYTHUPYEMOM MOLLIHOCTH

+MornHocTy, noTpebsisiemol nipy cpabaTbiBaHUU

Pesie pa3inuarT MajsioM MOLHOCTH, CPeAHeH MOLIHOCTH, MOBBIILIEHHOH MOIIHOCTH, KOHTAKTOPbI B
3aBUCHMOCTH OT:

XapakTepa BO3/|eHiCTBUS Ha YIIPaB/sieMyt0 Lielb

KOHCTpYyKTHMBHOI0 UCMIOTHEHUS

MomHocTH, oTpebasieMoii pu cpabaTbiBaHUN

+BemMurHbI KOMMYTHPYEMOW MOIIIHOCTH

BocnpyuHMMaIMM OPraHoM 3/1IeKTPOMarHUTHOTO peJie C/Iy)KUT:

+0O6MOTKa 3/71eKTpOMarH1Ta

Axopb

KoHTakTHas cucrema

CepeuHukK

3aBUCMMOCTB y=f(x) 0 Xorn — XepaG “nmpeacraBsieT co000i XapaKTePUCTUKY peJie:
+CTaTuyeckyro

MexaHHUUeCKyro

Tsarosyro

Harpy3ounyto

3aBUCHMMOCTb CHJI COMIPOTHBJ/IEHNS TlepeMelleHNI0 sIKops pesie FM, npuBeieHHbIX K TOUKe, I'/ie
BO3/IeliCTBYIOT TArOBbIe YCH/IHSA, OT BeJIMYUHBI BO3AYLIHOr0 3a30pa d MeXx/ly AKOpeM U
cepaeunukom FM = f(d), Ha3pIBaeTcsi XapaKTePUCTHUKOH peJie

Cratnueckas

Tarosas
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Harpy3ounas

+MexaHuyeckas

3aBHCHMOCTB 3/1eKTPOMAarHUTHOro ycuaus FJ, /lelicTBYI01Iero Ha AKOpb peJe, OT
HaMarHU4MBarollei cuibl iw ero 00MOTKH NPH MOCTOSTHHON BeJIMYHHe padoyero Bo3/yIIHOI'0
3a3opa d FO=f(iw)d=const Ha3bIBaeTCsl XapaKTepPUCTHKOI1 peie:

+Harpy3ouHas
Tarosas
MexaHuueckast
Craruyeckas
A
F
F3
)
| 'F»
1
: FM :F92
! Fo
0 . 'S o
Ha pucynke S min Omax  OmoKazaHBI CeMeMCTBO TATOBBIX F2=f(d) u MexaHU4YeCKas

FM = f(d) xapakTepucTuku pesie. [Ipu Kakoil TATroBoil XxapaKTepuCTUKe MPOU30H/eT

cpabaTrpiBaHue pese?

F o1

Fs,

+F o3

IIpu KakKoM 3HaYeHUH BXOAHOH Be/IMYMHbI NPOUCXOAUT OTIyCKaHHe peJie [0 CTaTHYeCKOoH
P

=€

A

> »
0 L) >

\

XapaKTepPUCTHKE
+X = X,

X=X,

x=0
ITepeaaTounsblii Ko3¢GuULHEHT peie onpese/IAeTCA 3aBHCUMOCTBIO:

K=—2"_

AN
I

1,
L

min

Tmin = R
Yemy paBeH k03¢ ¢uijueHT Bo3BparTa pese?

X
j— OT II.
K, =—on
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OC00eHHOCTHI0 3/IEKTPOMarHUTHOI'O peJsie IepeMeHHOro TOKa ABJISIeTCS:

BhbImosiHeHHe MarHUTHOW CHCTEMBI U3 3/IEKTPOTeXHUUECKOU CTasTi, 00/1a/jaro1rield O0/IbIIoN 0CTaTOYHOM
HaMarHUYeHHOCTBIO

Hamume 6udunsproit 00MOTKM

+Hanuure MeHOro KOPOTKO3aMKHYTOI'O BUTKA (3KpaHa) Ha 4acCTH I10J1r0ca 3/1eKTpOMarHuTa

B Kakux [ensx yca0Busi KOMMyTaluu (pa3MbIKaHHe U 3aMbIKaHHe 3JIEKTPUYeCcKOi enu) 0yayT
Hau0o/1ee 6/1aroNpHATHHI A/Is1 KOHTAKTOB pesie?

bespasnnyHo

B 1jenu nocTrossHHOro TOKa

B 1jenu nepeMeHHOro0 TOKa, CoZiep kallield aKTHBHO-UHIYKTUBHYIO Harpy3Ky

+B 1jeny nepeMeHHOr o TOKa, CoZleprKalliell akTUBHOE CONPOTHB/IEHNE

Hawu6osiee TsDKe/IbIM PeXKMMOM PaboThl KOHTAKTOB peJie sIB/ISAeTCS:

ITpoujecc 3aMbIKaHUs

+I1Iporecc pasmblKaHus

[mtenbHas paboTa B 3aMKHYTOM COCTOSIHUN

Mo>xHo /M HCII0/1b30BaTh 3/IEKTPOMAarHUTHOE peJie NOCTOSIHHOI0 TOKA B LieNisiX IepeMeHHOro ToKa?
Ha

He xenarensHO

+Het

Kakoe KOHCTPYKTHBHOe H3MeHeHHe W 0N/ IHEeHHe e/laeT 3/IeKTPOMarHuTHoe pejie
MO/IIPU30BaHHbIM:

V3MeHeHVe HAMOTKH KaTyLIKU peJie

+JlorosiHeHye ero oCTOSHHBIM MarHUuTOM

V3MeHeHVe KOHTAaKTHOW CUCTEeMBbI

Hanuuue MeHOro KOPOTKO3aMKHYTOI'O BUTKA Ha YaCTH I10J1F0CA 3/IeKTPOMarHura

Pesie KV pa3mbIKaeT KOHTAKT S 1pH ToKe 1,5 MA M 3aMbIKaeT KOHTAKT npu Toke 0,25 MA.
ITocnepoBarenbHO C pesie coefuHeH AUHUCTOP VS. BosibTaMnepHas XapaKTepHuCTHKaA
Noc/efA0BaTe/IbHO COeJUHEHHBIX pejie U AMHUCTOPA N0Ka3aHa Ha pucyHke. Onpeaenurs, Npu
KakoM HanpspkeHuH U pesie pa3mMbIKaeT KOHTaKT S

o,
KV (M{4A
s 2,0
" I 1,57
Lot
Vs
Ra (5
’ ] | | ] >
O 10 20 30 40 50 UB:
25B
30 B
45B
+50 B

Pene KV pa3mbikaeTr KOHTAKT S npu ToKe 1,5 MA U 3aMbIKaeT KOHTAKT npu Toke 0,25 MA.
ITocnepoBarTe/IbHO C pesie coefUHEH JUHUCTOP VS. BosibTaMIiepHas XapakTepuCTHKA
1oc/ie/j0BaTe/IbHO COeJJUHEHHBIX pe/ie U JMHHMCTOPa NoKa3aHa Ha pucyHke. Onpe/je/uTb, IPU
KakoM HanpspkeHuH U pesie 3aMbIKaeT KOHTaKT
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RO | (MIA‘
KV 2,04
s
1,57
4 ! L0

Vs R Qj-

S O 10 20 30 40 50  UB
25B

+30B

36 B

50 B

BennuuHa BpeMeHHU cpabdaTbIBaHUs HOPMaJ/ILHBIX pejie HaX0JUTCS B Mpejesiax:
Epvnunn cekyHz

Ot 0,005 c go 0,05 ¢

+0T1 0,05 c 10 0,15 ¢

0,001 c

Hau6osb111y10 BBIIeP)KKY BpEMEHH HMEeT peJie:
DJIEKTPOHHOE

+MortopHoe

OneKTpOMarHuTHoOe

Maruuros/iekTpuyeckoe

+ O . + O + O

Kakas u3 npejjio)KeHHbIX CXeM ¢ 0 8
€037acT 3aMe/|/ieHre cpabaTbIBaHUA peie?

d

+6

B

[ 1xv R
»o T
~
Kakas 13 npea/i0)keHHbIX CXeM S obecreyuT
TepMHYeCKYI0 YCTOMYMBOCTH peJie NPH ero JJIMTe/bHOi paboTe?
+a
6
B
TenoBble pesie BHINOTHAKT 3alUTY 3/IeKTPO/JABUrareien:
OT TOKOB KOPOTKOI'O 3aMbIKaHHUS
Hynesyro
+OT neperpy3ok He3HaUUTe/IbHBIX [10 Be/IMUKHe, HO TIPOZ0/DKATe/IbHBIX 110 BDeMeH!
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Ot notepu AByX (a3

Kak BK/II0UaKTCA KOHTAKThI TeIJIOBOro pese?

[TocnemoBarenbHO B TMHEUHBIN IPOBOJ, WU (Pa3y
+IlocnefoBaresibHO B 1jelb NMMTaHWS KaTYLIKU MarHUTHOTO ITyCKaTeJist
B 11em1b 6/10K-KOHTaKTOB

[TapannensHo KHOMKe «ITyck»

Kak B03BpaTUTH TeIJIOBOE peJie B padouyee moJI0)keHHe?
CMeHUTb HarpeBaTe/IbHbIM 3/1IeMEeHT

Hakatnem kHOMOK «Ctomn» U «ITyck»

+HakaTneM KHOIKM BO3BpaTa

Yem ompejenisieTcss HOMep HarpeBaTe/JIbHOI0 3/1eMeHTa TeIlJIOBOro pese?
HomuHanbsHOM MOIIHOCTBIO AABUTaTes

+PabourM TOKOM JiBUTATeIs

Hanpsokenuem cetu

CxeMoii coefuHeHHs1 0OMOTOK JIBUTATe st

Kak BK/II04aeTcs1 HarpeBaTe/IbHBIH 3/IEMEHT TelJIOBOro pesie?
Mexy TMHeHbIMY TIPOBO/IaMHU

Mexly TMHeMHBbIM ITPOBOZIOM M HYJ/IEBOW TOUKOM

[TocnesoBaTenbHO B Lielb NTUTaHMS KaTYLLIKU MarHUTHOI'O ITyCKaTeJIst
+[MocnenoBarenbHO B TMHENHbIN IPOBO/ WU a3y

YKaure 3alMTHYI0 XapaKTepPUCTHUKY TeIl/IOBOro peJie:

in i

F
K J
&

L 3

U Ko | oopal X

3

=
—y

y T

Kakas 3aBHCHMOCTb BpeMeHH cpadaThIBaHMs TEIJIOBOI0 pesie OT ToKa?

lep = kip

+lpu Ip=1,51y, tcp=2...2,5 MuH

He 3aBucur

Hpu Ip=1,5Iy, tcp=10c

Kakoe MUHUMa/IbHOE YHC/I0 HarpeBaTe/IbHBIX 3/IEMEHTOB /I0/DKHO ObITh y TEIJIOBOI0 peJsie AJIs
3amMThI Tpex(a3Horo 3/1eKTpoABUraTe/s?

Oaun

+/1Ba

18



Tpu

YcTpoiicTBo, KOTOpOe o0ecrieunBaeT BOCIPUATHE U (PYHKI[HOHA/IbHOE MPeodpa3oBaHue H3MeHeHU!
BXO/{HOH Be/TMYHHBI B H3MEeHEeHHs BHIXOAHOW Be/IMYMHBI, YA00HOI /|/Isl H3MepeHHsl, yCH/IeHHA H
rnepejayy Ha pacCTosiHUe, Ha3bIBAeTCA:

+/laTumkK

Ycunuresnb

Crabunmsatop

Pacripegenvresns

Kakoii npyHLMII 110/10)KeH B 0CHOBY pabdoThbl TepMOjaTUHKa?

[TosiBneHre 371eKTpUYeCKUX 3apsf0B Ha TOBEPXHOCTY aTuMKa 0/ eCTBUeM MeXaHUUeCKUX
HarpsbKeHUN WM fedopMariiii

YBeueHue 3/1eKTPUUeCKOro CONpOTUB/IEHUS IIPOBOAHUKOB U MOIYIIPOBOJAHUKOB B MAarHUTHOM I10J1€
V3meHeHVe akTUBHOTO COTIPOTUB/IEHUS B 3aBUCUMOCTH OT BeJIMUMHBI YCUTUS CKATUSA
+TemnepaTypHasi 3aBUCHMOCTb CONIPOTUB/IEHUN MeTaslJIOB U ITOTyIIPOBOJHUKOB

TepmojaTunKM C/Iy)KaT AJIA BOCHPUATHSA U3MeHeHUH, UX PyHKIIHOHA/IbHOr0 npeo0pa3oBaHus NPHU
HU3MepeHtH:

+TemriepaTypsbl

BrnaxxHoctu

YacToTs! BpallleHUs

OcgelieHHOCTH

N3 kakoro marepuasna U3roToB/IsII0TCA TEPMOMETPbI CONNPOTUB/IEHUA?

Mepp, HUXpOM

Hwuxpowm, xesne3o

JKeneso, amroMuHUN

+W3 uncThIX MeTasoB

Kakas 3aBucumocThb cipaBejmmBa Ajs Tepmojaruvka (E - 3/IC; R - conporusienue; T -
Temmneparypa; I - Tok)?

E=f(T).

+R=f(T).

T=f1U).

1, =f(D).

MoskeT /i1 TEPMHCTOP pPadoTaTh HA IEPeMeHHOM TOKe?

+/a

Her

Kakas 3aBMCHMMOCTB CripaBej/iMBa /i1 TepMonapbI?

R= f(T).
LE=f(T).

T=7(I).

1, = f).

Kakasn KpI/IBaH COOTBETCTBy@T 3dBUCHUMOCTH R= f(T) HOJIyr[pOBO}lHI/IKOBOI'O

TepMOCONPOTUB/IEHUA?
R

/
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+0 T

B Kakux C1ydasx MO)KeT BOBHHKHYTh B TepMmomnape Tepmo-J/]C?

+I1pu ABYX pa3HOPOJHBIX TEPMO3/IEKTPOAAX M Pa3/IMYHBIX TeMriepaTtypax pabouero u cBOOOJHBIX KOHI[OB
[pu ABYX pa3HOPOZHBIX TEPMO3/IEKTPOjaX U OAUHAKOBBIX TeMIiepaTypax pabouero 1 cBO60/IHBIX KOHLIOB
I[1pu ABYX OIMHAKOBBIX (OHOPOJHBIX) TEPMO3IEKTPO/IaX M Pa3/IMUHBIX TeMIlepaTypax paboyero u
CBOOOHBIX KOHIIOB

YkaxuTe MeCT0 BK/IIOUEHHA TepMo/JaTUHKa B 3aMKHYTOH CHCTeMe peryJiupoBaHusA

ObbekT
PEryIIHpOB. j
2 6
B

a

+6

B

Pa3mepHocTh K03 uLieHTa YyBCTBUTE/IBHOCTH M0/TyIIPOBOAHUKOBOr0 TepMoAaTynKa:
B/H

Om/H

Hpag/c

+0Mm/ °C

dyHKIMOHa/IbHaA cxema CAY, anroputM (pyHKIMOHUPOBaHHA KOTOPOH CO/leP)KUT MpejnicaHue
No/ep>X1BaTh 3Ha4yeHye yrpaB/iAeMoHd Be/IMYMHbI IOCTOSAHHBIM, Ha3bIBaeTCA:
Crnepsias

[TIporpammuas

+Crabunmsupyroras

ApanTuBHas

—o o

35l vo oy
vo: [¢— [
DyHKIMOHA/IbHAA CxemMa

+ 3amkHyTOM CAY C BO3/1eliCTBUEM MO OTK/IOHEHUIO

PazomkHyTOoM CAY € BO3J€HCTBHEM 10 BO3MYILEHHUIO

3amkHyTOM CAY C BO3/]eiiCTBMEM M0 OTKJIOHEHUIO U 110 BO3MYILLEHUIO
Pa3zomknyTOol CAY C KecTkou porpaMMomn

IIpu yBeuueHnu nocrosiHHoM BpemeHu TO yc/10BUs ynpaB/ieHHs 00beKTOM:
He 3aBucar
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Ynyumarorcs
+YXyAumarorcs
3HAUUTe/ILHO YJIy4llarTCs

Kakas u3 nepexojHbIx XxapakTepucruk ¢
COOTBETCTBYeT HeyCTONUMBOM cucreme?
a
6
+B
r
Yy

Kako# TiII mepexo/jHOro npoiecca XxapakTepHu3yeTcsl yC/IOBUeM dt npu 0JtJtp;
A

<¢g

A=y, | <
+a
6

B
r

~Y

nput>tp 0

Ay,

d=In
Jlorapu(MHUECKHM JeKPE€MEHTOM 3aTyXaHUsA Y2 xapakTepu3yercs:
InHaMuyeckast olmMbKa CUCTEMBI
Crarrueckas OIIiOKa CUCTeMbI
+KosebaTelbHOCTD TIEPEXO/HOTO TpOoIjecca

ITepeperyiMpoBaHue
r AY=AYinax
Ay,

SN AL
) R
"

:i.| 2 t3 ;

> 7

e

~N

A 4

A

YKakute BpeMs peryJiMpoBaHus tp <
tp=t1
p=t2

21
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tp=ta

+p=ts

Ko3¢dduiuenrom nepeperynupoBanus s% xapaKTepHu3yeTcsi:

+BenrurHa MakCMManbHOTO JMHAMUYECKOT0 OTK/IOHEHUs] CUCTeMBI B [IepexX0/HOM IpoLjecce
KosnebaTebHOCTE TIepexoHOTO TIpoLiecca

CraTturueckast OlIMOKa CUCTEeMBI

BenuuHa nepuo/ia KosebaHui

Kakoe ¢u3znueckoe siBjieHHe 110J/I0)KeHO B OCHOBY PadoThI ()0T03/IeKTPUUECKOro npeodpasosaresis?
[Tbe303/eKTpruecKuii 3pdekT

+doTo31eKTprueckuii 3dekT

Addekt Xomna

SIBneHne TepMO3/IeKTpHUYECTBA

3aBUCMMOCTD (JOTOTOKA OT CBETOBOr0 MOTOKA MPHU HEM3MEHHOM IPU/I0)KEeHHOM HanpsHKeHU
OoTpakaeT XxapaKTepHCTHKa:

BonbramriepHas

+CBeToBas

CnekrtpasibHast

Harpy3ounas

Kak usmeHsieTcsi NpOBOUMOCTH (DOTOCONPOTUB/IEHUA C yBe/ITMUeHNEM 0CBeIl|eHHOCTH?
+YBenuuuBaeTcs

YMeHbl11aeTcsl He3HaUUTe/IbHO

Ocraetcsi 6e3 U3MeHeHust

Pe3ko ymeHb111aeTcs

Kak 3aBMCHT UyBCTBUTEe/IbHOCTD S (poTOpe3ucTopa 0T NPH/I0)KEHHOr0 HaNIPSHKeHUA?
O6paTHO MpOIOPIMOHAIBEHO

He 3aBucur

+[1psiMO npoIoOpLIMOHA/IEHO

IIpaBUIBHOTO OTBETA HET

B nacnopTHbIX JaHHBIX (O0TOPE3UCTOPOB NPUBOJUTCS UyBCTBUTEIbHOCTD
WHurerpanbHas

MakcumasnbHas

CrniekTpasbHas

+Y nenbHas

KaxkoB nops/jok BeJIfUMHbI TEMHOBOI'0 CONIPOTUBJ/IeHHA (oTope3ucTopoB?

10'...10° Om.

L10*..10°  Om

10°..10%  Om.

10°...10"°  Om

Kak n3meHsieTcs TeMHOBOM TOK (poTOpe3ucTOpa C yBe/IMYeHHneM TeMIeparypbl?
YMeHbl11aeTCsl He3HaYUTe/IbHO

+YBenunBaeTcs

He nsmensercs

Pe3ko ymeHbl1aeTcs

YkaxuTe TUIIOBYI0 3aBUCUMOCTH (hoToToKa doTopesucropa I¢p ot Temneparypsl T:

ip

ha!!'
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Q

¢ T
13

T

B

+O T

YKkaxuTe THIIOBYIO CBETOBYI0 XapaKTepHCTUKY (hoTope3ucropa:
Ip

(A

: g

@
HHTerpanbHasi YyBCTBUTEIBHOCTD (hoTope3ucTopa onpejensercs no ¢popmyiie:

1a
Yo U D
e,

Vmin - h

lo
mal ) B E

Ey

0 e .
Kakas 13 Bo/ibTaMnepHbIX XapaKTePUCTUK Uyl B] noJ/iyueHa Mpu HauMeHbLIen
OCBeIIeHHOCTH?
23



Eq

E»
Es
+E4
Io
[mA] 6
a
B
Ilo cBeTOBBIM XdpadKTePUCTHUKaM 0 E[‘}ZK] ornpeae/InTe, KaKoe u3
q)OTOCOHpOTHBHEHHﬁ HmMeert Hanﬁonbmylo YyBCTBUTE/IBHOCTD:
a
+0
B
Yemy paBHO TEMHOBOE COIIPOTHB/IeHHE (DOTOPE3NCTOPa, MMerIero B-A XxapakTepucTHKH,
A {ZA E=600 1K
40 [mA]______
E=300.1
200|777 E=0.x
10} - |
H300pakeHHbIe Ha PUCYHKe 0 100 Uo[B]
+10000 Om
2500 Om
5000 Om

Kakoii nopsijok BeJIMUMHbI TEMHOBOI'0 TOKa ()0T03/1eMeHTOB ¢ BHeIIHUM (oTo3pdhexTom?
+< 107 A

~10° A

>102 A

105...102 A

YTo TaKoe BeHTH/IBHBIH pe)xuM ¢oToguosa?

Pe>xuM paboThl (hOTOAMO/Ia C UCTOYHUKOM HarpsDKeHUsT M Harpy3KOM BO BHEIITHEH 11enu

Pe>xuM paboThel (hoTOAMOIa C UCTOYHUKOM HarpsbKeHusi, HO 6e3 Harpy3Ku BO BHeIIHeH 11enu
+PexxuM paboThl hoToimo1a 663 NCTOUHMKA HaTPSDKEHUsT BO BHEIITHEH T1eru

KakoBa npuunHa yBe/IHYeHHsI TOKA yepe3 (JoTOAHO/ NPH YBeTHUEHHU a0CO/TIOTHOTO 3HAYeHUSs
HaMNpsDKeHUs U MOCTOSTHHOM 3HaYeHHUH CBeTOBOI0 NMOTOKA?

+YMeHbIIIeHHe TOMIUHBI 0a3bl B pe3y/bTaTe yBeTuUeHUs IITMPUHBI ITepexo/ia

YMeHbliIeHHe COTIPOTUBJIEHUS ITepexo/ia

YMeHbIIIeHHe COTIPOTHUBIIEHUS 00beMa a3l

YBennyeHre UHTeHCUBHOCTHY TeHepal[iu 3/IeKTPOHOB U JIIPDOK

YkaxuTe cBeTOBbIe XapaKTepUCTUKH (GoToAMO0ja IPH /IBYX 3HAUEHUSAX HANPSDKEeHUA:
T Ui

Lk

r<Ui<0
¢ @
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I
|:: LU=
é Le<ii<g

KaK HU3MeHseTCs TOK uepe3 GoToHoj C yBeJIHUeHHeM TeMIepaTypbI?

He n3mensiercs

+YBenuuuBaeTCs

YMeHbI11aeTcsl He3HaUHTe/IbHO

Pe3ko ymeHbl1aeTcs

YKakurte CBeTOBYI0 XapakTepucTuky I(®) ¢doroanoaa. Cuntaercs, YTo TeMHOBOM TOK
OTCYTCTBYeT:

K
0 @D

-

N

N

13

+0 D
YKaKuTe BO/IbTAMIIEPHYI0 XapaKTePHCTHKY 3/IeKTPOHHOr0 ()0T03/1eMeHTa:
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|I@j’
o U=
D
0 5
V
+ o v

IIpoxoauT 1 TOK yepe3 GoToUOA NPU OTCYyTCTBHU CBETOBOr0 MOTOKA?
+Habro1aeTcst mpoTekaHue HeOOJIBIIIOT0 TOKa
Het

[l oTBeTa JaHHBIX HEJOCTAaTOYHO
Ykaxure cxemy BK/IoueHus poroguoaa B (hoTOAMOJHOM peKnMe:

VD
R¢
+-r o=
Rq]

@

[+]

5
T

|

ch

&'

CKOJ/IBKO 3/1eKTPOHHO-ABIPOYHBIX Nlepexo/i0B uMeeT (OoTOTPaH3UCTOP?
0)i17151

+/1Ba

Tpu

He umeet nepexozioB

Kakas pasMepHocTb K03(p¢uneHTa UyBCTBUTEILHOCTH (hoTOpesie?
B

o
"
JIK
x
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+ JK
CBeToBYI0 XapaKTepHCTUKY BH/Q t o Do @ pmeer:
doTtopesucTop
doroauon
DoTOTPUO[,
+®dOTOTUPUCTOP
K ¢otopene npunoxeno Hanpsbkenne U=25 B. Ilpu Kakoi ocBelieHHOCTH cpadoTaet (oTopeste,
Io 3
[mA]

eC/IM COTMPOTHBJ/IEHHE ero B MOMEHT cpabaTbIBaHUA R=104 Om
E1

E

+E3

Yemy paBeH k03¢ puiiueHT Bo3spata KB ¢oropene?
Kp>1

+KB<1

Kp=1

KB=0

B 3aBrcuMoOCTH 0T XapakTepa BO3/AelICTBHA Ha Pery/IMpyIIUi OpraH uccaejyemMas cucreMa
oTtHocuTcAa K CAP:

+HenpepriBHOrO felCTBUS

PeneiiHoro aelcTBusi

[IpepbIBUCTOrO J€HCTBUS

B ucciepyeMoni cucteme 3a/10)keH NPUHIUAIN yIIPaB/IeHUs:

KoMOnHMpOBaHHBIH

ITo Bo3My1IEHUTO

+I1o oTK/I0HEeHUO

Pa3oMKHYyTOrO0 yripaB/ieHus

Kakyro ¢pynkuuio BeinonHsier CAY npu aBapuilHOM NOHWKEHUH TeMIiepaTyphl Bo3jyxa B
noMermeHuu?

ABTOMaTUUeCKNH ITepexo/; Ha HU3LIYIO YaCTOTY BpallleHHs 3/IeKTPOBEHTHU/IATOPOB
ABTOMaTHUeCKUIi NTepexo/] Ha BBICIIYIO0 YaCTOTY BpalleHUs 3/1IeKTPOBEHTHU/ISITOPOB
ABTOMaTHYeCKui1 BLIOOP urc/ia paboTAIOIINX 37IEKTPOBEHTUIITOPOB

+ABTOMaTHUYeCKOEe OTK/IFOUEHHE 3/IeKTPOBEHTU/ISITOPOB

PerynimupoBaHue yacToThl BpalleHUs 3/1IeKTPOABUraTe/ied BeHTUIATOPOB OCYILeCTB/ISAeTCS MeT0/{0M
YacTOTHBIM

VIMITy/1bCUBHBIM

+KackagHbIM

[TapameTpuyeckum

B ucciepyemoii cucreMe 00beKTOM yIIpaB/IeHUsI AB/IAETCA:
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OJIeKTPOBEHTUJIATOP

AgTtoTtpanchopmaTtop AT-10

+’KrBOTHOBOUECKOe (MTTHULIEBOUECKOE) MOMELLleHHe

CraHLMs yIipaB/ieHus

DyHKuM, BbiNnoHsAeMble 1amnamMu 1JIC-6J1IC, oTHOCATCA K BU/ly aBTOMaTHU3alMU:
ABTOMaTHUUeCKas 3alura

+ABTOMAaTUUECKUN KOHTPOJIb

ABTOMaTHUECKOE yIIpaBieHue

Peryasitop 1PT ynpaBasier:

YacroToy BpalljeHus 3/1eKTPOBEHTU/IITOPOB

UK CIoM TpyIII 3/71eKTPOBEeHTU/IATOPOB

+YacToTou BpallleH!UsI U UACJIOM TPYNN 3/IeKTPOBEHTU/IITOPOB

IIpu TemnepaType Bo3Jyxa B nomeilieHuH, pasHoil T=37°C, peryasaropsl 1PT u 2PT Bbijalor,
COOTBETCTBEHHO, KOMaH/bI:

/[ PoAygfserpvhohtigcsn/
(/1L
AAINIRITTATRIRRIENNINN

[ PLSLY PRSI ) o
(/1L

1PT 2PT
Hopma Huxke
1PT 2PT
Beire Beiire
+1PT 2PT
Huxke Hopwma
1PT 2PT
Beriire Hopwma

OnekTpuueckoe conporusienne AaTYHKoB 1/IT u 2/IT B IINPOKOM HHTEpPBaJie MOXKET ObITh

BBIPDAK€HO 3dKOHOM:
B

R, =R.e"
R, =R1+a(T-T,)|

R=Ry +—
F
CoracHo aaroputMy (yHKIMOHUPOBAHUA MCC/Ie/lyeMasi CHCTeMa OTHOCUTCA K:
+CTabMIM3UPYIOLIM
[TporpaMmMHBIM
Cneggmwmm
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Tabmuija 4 — Kpurepun oneHKH ¢)OpMHPOBAaHHOCTH KOMITETeHI[HH

Kputepuu orieHrBanus c)OpMUPOBAHHOCTH
KOMIIeTeHIUM (YaCTH KOMITeTEeHLIVN)
COOTBETCTBYET OLIEHKE «3aUTeHO»
50-100% OoT MakKCcHMaJIbHOTO Dasiia

Kog v HaMeHOBaHUe UHAMKATOpa
JOCTH>KEeHUST KOMITeTeHLIUU
(4acTy KOMMeTeHL 1K)

CTy/IeHT YCIeIlHO BBIMOJTHU JJaO0paTOPHYO
paboTy, MoKa3aa 3HaHUe TEXHUUECKUX CPeJCTB
ABTOMATHKH, 3HA€T METO/IUKY UCCIIeI0BaHNs
TEPMOZATUUKOB, TOTEHIIMOMETPUUECKUX JaTUMKOB,
¢doTO371eMEHTOB U (OTOpEsIe, 3/IEKTPOMAarHUTHBIX
pesie, a TAK)XXe BJIafIeeT TeOPEeTUUECKUM MaTePUasIOM T10
TeMe; MOXKeT aHa/lIM3MPOBATh 3a/jauy, BbIIEJss ee
6a30Bble COCTAB/ISIOIIME, OCYIIECTBIISATh
JIEKOMITO3ULIVIO 3a/1auH, HAXOJUTb U KPUTUUECKU
aHa/IM3MPOBaTh UH(OPMALIMIO, HEOOXOJUMYIO [JIsT
pellieH sl TIOCTAaB/IeHHOM 3a/1auk, pACCMaTPUBATh
BO3MOJKHbIE BAPUAHTHI PELlIeHUs 3a/lauu, OLIeHUBast UX
JOCTOMHCTBA U HEJIOCTATKH, TPAMOTHO, JIOTHUHO,
apryMeHTHPOBaHHO (pOPMHUPOBaTh COOCTBEHHBIE
CY>XK/IeHUsI ¥ OL|eHKH, OT/IMYaTh (GakKThl OT MHEHUH,
WHTEepIpeTaryi, OL[eHOK U T.JI. B PaCCyXK/eHUSIX
JOPYTUX YYaCTHUKOB JIeSITeIbHOCTH, OTIPEZENATh U
OLIEHMBATh MOC/IE/ICTBHSI BO3MOXKHBIX PeLlIeHHH
3a/]aui, MJIAHUPOBATh TEXHUUECKOe 00C/Ty)KUBaHKE 1
PEMOHT MPOMBILIIEHHON MPOAYKLUU

N-1yk1 AHanusupyet 3aziauy, Bbljesiss ee
6a30Bble COCTaBJIAOLME, OCYILIeCTBIISIT
Jekomrio3uluto 3agaun. N/-2yk.1 Haxoaut u
KPUTHYECKU aHau3upyeT uHGopMaluio,
HE0OXOIUMYO /sl PellieHUst TTIOCTaBIeHHON
3amaun. M/1-3yk-1 PaccMaTprBaeT BO3MOXKHbBIE
BapUaHTHI pellleHys 3a/iauy, OLleHMUBast UX
JOCTOMHCTBA U HejocTaTtku. V/I-4yk. 1
['pamOTHO, JIOTMYHO, apTyMEHTUPOBAHHO
dbopmupyeT cOOCTBEHHBIE CYXKI€HUS U
orieHKU. OTrMyaeT GakTbl OT MHEHUH,
WHTepIipeTalui, OLIeHOK U T.[|. B
pacCyXeHusX JpyruX y4aCTHUKOB
nedarenbHocTy. NI-5yk-1 OmnipegensieT u
OLleHMBaeT I0C/IeICTBUSI BO3MOJKHBIX pelleHUH
3a/1auu
N-1nkocs. [InaHupyeT TexHuyeckoe
00c/Ty>)KMBaHHe Y PEMOHT TIPOMBIILIJIEHHOM

TIPOIYKLUU

Mogpayasb 3. CucTeMbl aBTOMAaTH4YeCKOI'0 yIIpaB/IeHUS
3amuTa 1abopaTopHbIX paboT (codeceoBaHne) MO0 MOAY/TIO 3

Bonpocbl 015 cobecedo8aHusi:
[ToHsATHE CUCTEMBbI aBTOMAaTUUECKOTO yTipaB/ieHus (peryJiupoBaHusl).
CaoticTBa ¥ MapamMeTpbl 00bEKTOB aBTOMaTUUeCKOTO YIIpaB/IeHMUs.
Yro mpesrionaraeT cTaThueckyii aHamu3 pabotel CAY?
Yro mpe/ronaraet AMHaMUUeCKrii aHamu3 pabotel CAY?
YcroruuBoctb CAY.
KauectBo CAY.
ABTOMaTHYeCKHe PerysiTopbl, KiacCudurKallys, TapaMeTpbl, XapaKTePHUCTUKHU.
Y CTpouCTBO M NIPUHLIMI IeUCTBUS KOMaHoarnmnapata KOIT-12Y.
9. IloueMy B KauecTBe TIIpUBOJHOIO JBWraTessi B anrapare MCIOJb3yeTCs
ACMHXPOHHBIU 3JIEKTPO/IBUTaTe b ?
10.Kak ycTaHaB/MBaeTCsi Bpemsi LIMKJ/Ia ¥ BpeMsl OT/e/IbHOU orepaiiydy Ha nmpuoope?
11.Kak ocy1iecTBisieTcss CaMOOCTaHOB KOMaH/oarriapaTa B KOHLe L[IUK/ia?
12.CKO/TBKO  HE3aBUCHMMBIX 3/IEKTPUUECKUX 1leled MOXXHO TMOJAK/IIOUYUTh K
KOMaH/oarrapary?
13.CKoJ/IbKO He3aBUCHUMBIX BbIZIepyKeK BpeMeHU MosKeT co3gats KOII-12Y7?
14.Kak oTpa3uTcsi IOHWKeHUe HarpsKeHUs B CeTH Ha paboTe KoMaHzoarrapaTa’?
15.MoXHO /M TIOAK/IIOUWTH K KOMaH/oamrmnapary Tpex(a3Hbld aCHHXPOHHBIU
3/1eEKTPO/IBUraTe/ib C KOPOTKO3aMKHYTBIM POTOPOM?
16.YT0 Ha3bIBaeTCd CUCTEMOM aBTOMAaTUUECKOT0 yIipaB/ieHus (pery/JiupoBaHusi)?
17.Knaccudukanus CAY.

PN RN
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18.Kakue NpUHLMITBI UCTIO/IL3YIOT B OCHOBe NocTpoeHuss CAY?

19.Kakoii ripoijecc B ciCTeMe Ha3bIBaeTCsl MepexoHbIM?

20.Kakue rapameTpbl XapaKTepU3yrT KaueCTBO peryMpoBaHus?

21.K KakuM cucrteMam OTHOcuTca wucciaeayemass CAP  corsiacHO aaroputmy
(hyHKLIMOHUPOBaHUs?

22.Kakou xapakTep nepexogHoro rnporecca B ucciegyemov CAP?

23.C HanmureM KaKou oOpaTHOM CBsi3v (DyHKIIMOHHPYET UCCiefilyeMasi CucTema?

24.U13 KaK1X 3/IeMeHTOB aBTOMaTUKU COCTOUT UCCiefyeMast cucreMa?

25.DyHKIIMOHA/IbHAs CXeMa UCC/ie[lyeMOu CUCTEMBI.

26.YKa3aTb BCe BU/Ibl aBTOMAaTU3aL[1H1, TIPUMEHEeHHbIe Ha KOMILIEKCe.

27.Ha3HaueHue aBTOMaTUYeCKUX BBIK/IFOUaTes e B CW/IOBBIX  L[eMsX
3JIEKTPO/BUTaTeIei.

28.KakuM 06pa3oM OCyIIeCTB/ISIeTCS 3all[UTa JIeKTPOJBUTaTesel OT Meperpy3ku?

29.B kakou Tmoc/aeJ0oBaTe/lbHOCTU TIPOM3BOAWTCS OTK/IKOUEHHE 3/IeKTPOJBUraTesien
JIMHUU TI0 OKOHYaHUU PaboThI?

30.IToHsiTHe anropy¥TMa yripaBjieHUs.

31.Knaccudukanys peryisitopos.

32.B ueM 3ak/rouaeTcsl TNPUHLIMIT yIpaB/ieHUsl 0 OTK/JIOHEHHWIO, 110 BO3MYILIEHUIO,
KOMOWHHUPOBaHHbIN?

33.3aK0HbI peryampoBaHusl.

34.UeM xapaKTepu3yHOTCS PerysiTOpbl PEeJeruHOr0o AerCTBUS ([ABYXMO3ULIMOHHBIE,
TPeXMO3ULIMOHHBIE)?

35.Uto mpeAcTaBisIOT COOOM BpeMeHHble XapaKTepuctuku Il-perynsitopa, U-
perynsartopa, II1-perynasaropa, [IAI-perynsaropa?

KomvmnsbrorepHoe TectupoBaHue (TCK)

Bbibepume 00uH npasu/ibHbIl 8apuaHm omeema u Haj}cmume KHONKY «/lanee»

PexxuM, IpU KOTOPOM OIIIHOKA CHCTEMbI, TO €CTh Pa3HOCTb MeX/y TpeOyeMbIM U (paKTHUECKUM
3HaueHHUSAMH YIPaBJ/IsieMoil BeJIMUMHbI, MOCTOSTHHA BO BpeMeHHU, Ha3bIBaeTCs:

+¥Y CTaHOBUBILIUMCS

[TepexoHbI

JyuHaMuueckuit

Kos¢dunueHT nepejauni 371eMeHTa, UMEKOIIEro JTMHEHHYI0 CTaTHUeCKYI0 XapaKTePUCTHKY, PaBeH:

K=Yk,
i=1

k=2

+ X
K

K_H@T

K(x)=2
X

IIpu oxBaTe IMHEHHOr0 3/IeMEHTA OTPHIIATE/TLHOM )KeCTKOH 00paTHO# CBA3BI0 KO3 PUI[HEHT
nepejayu (yCuieHHs):

YBenuurBaeTcsl HE3HAUUTETBHO

+YMeHbllaeTcs

Ocraetcst 6e3 U3MeHeHust
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Pe3ko yBenmmunBaeTcs

NMPUHA/I/IeKUT aCTaTHUECKOH CHUCTeMe pery/JTUpOBaHus?

1
1. ¥ 2. A 3. l
T/ I/ ———————¢
c t

2
3
+4

Kakas u3 xapakrepucrtuk 0 X 0 x 0

NPUHA/JIEKUT CTaTHYECKO# cucTeMe peryJIMpoBaHus?

1

2

3

+4

Bo Bceii 30He ynpaB/ieHus actatnueckoit CAY ko3¢ ¢uiueHT HepaBHOMepHOCcTH d U K03 unueHT
cratu3sMa Kcr COOTBeTCTBEHHO PaBHbI:

+0=0; K.,=0.

4
<

0#0;, K. #0.
0=0;, K. #0.
5#0;, K. =0.

Bo Bceii 30He ynpaB/ieHusa cratudyeckoii CAY ko3¢ ¢unyeHT HepaBHOMepPHOCTH ¥ K03 duueHT
cratusMa K., COOTBeTCTBEHHO PaBHbI:

0#0;, K. =0.
0=0;, K. #0.
0=0;, K.,=0.

+020; K. #0.

YKakurte BbIpa)keHHe /i/is onpeje/ieHusa Ko3(pduipenra (creneHu) HepaBHomepHocTH (C -
MOCTOSTHHAsA, PaBHasA NpPeANUCAaHHOMY 3HaYeHHUIO0):

K, = V=N :XI_XZ
Yu Xy
5: .Vmax _.Vmin )
+ yH
y=C+ A(x).

y=C+A(x) £ eC.
Ko3d¢uiuenT nepeaun (ycuaeHUs1) CHCTeMbI, COCTOSIIIEN U3 N Mapa/uie/IbHO COeAMHEHHBIX
3/1eMEeHTOB, PaBeH:

K=Y K.
+ i=1
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k=TI .
=1

K
K =——
1- Kp

1+ Kp

Kos¢ddunuent nepegaun (yCuieHus1) CUCTeMbl, COCTOAIIEN U3 N MOC/Iel0BaTe/IbHO COeAUHEHHbBIX
3/1eMEeHTOB, paBeH:

1+ Kp
1- Kp

K=T[ .
+ =1

K-S K.
=1

IToka3aHo B rpaduueckoii (popMe nosyuyeHue pe3y/1bTUPYHOLIEH CTaTHYECKOH XapaKTepUCTUKH
A

6 1

"""’:3" PeVIBT HpYIOILasd
1
1
i
|
| By
i

\\\ i

\\\I X .
By

IpH COeAUHEHUH 3/IEMEHTOB:

1_—%ﬁ|i};>|u—f’y

2. i ]
X
Il
X, ¥,
£ ¥
3 | =
-t:l_lP;
N o

ITepBoii 3aaueil AUHaMUYecKoro anamm3a padorsl CAP siBnsercs:
+HccnefoBaHye CUCTeMBI Ha YCTOMYUBOCTD
OrnpepiesieHre KaueCTBEHHBIX IT0Ka3aTe el IepexoAHOro rnpowecca
OripeiesieHre BJIMSIHYS TTapaMeTPoB 3/1eMeHTOB, obpasytomux CAP, Ha ee yCTOMUMBOCTb U Ha
KaueCTBeHHbIe T10Ka3aTe/ Iy NepexoAHOro rnpoLecca
YpaBHeHue JUHAMHKH CHCTeMbI UMeeT BH/|
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(T p" + T p" +..+Tp+ Dy =K@, p" + T, p" " +..+ T p+Dx G)y=KH(p)x.
Omnpeje/uTe nepegaToOUHyI0 (PyHKI[HIO CHCTEMBI:
K
G(p)
H(p)
vl
+ G(p)

YpaBHeHue juHaMuKu cuctembl umeet BUA G(p)y=KH(p)x. CoGCTBEHHBIM 0NIEPaTOPOM CHCTEMBI
SIB/IAIETCA:

H(p)

G(p)
H(p)

+G(p)
K

ITepegaTouHasi (pPyHKLMA CUCTeMbI NPH NapaJsijie/;IbHOM COeAMHEeHUH 3BeHbeB
X

|x)
paBHa:
_ W (p)
M = oW
Wmp)=[1w(p.

W)=Y W(p).

HepenaTquaﬂ d)yHKI.II/IH CUCTEMBI ITPpHU IMOC/I€A0BATE€/IbHOM CO€IUHEHHUH 3B€HLEB

paBHa:
Wp) =2 W(p).
w(p) =T (p).
+ i=1
B W(p)
M= oW
W, (p)
w = .
TGS TATS

IlepegaTouHasi GyHKLMSA CUCTEMbI
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W)

> W) P e W)
W)
paBHa:
+ WMp) = W(p) W (P (p) + W (D)W (p)
W(p)
Mp) = : :
P W (oW (p)
Wp) =D W(p).
=1
Wp) =[] W(p).
i=1
ITepepaTounas ¢yHKIus 3BeHa C OTPHUIATe/IbHOM 00PaTHOH CBA3BIO
“>Q@> Wi >
COA ¥,
1
Woelp)  [——
paBHa:
Wp) =D W(p)
i=1
W(p)
W p) = : :
1= Woc(P) W (p)
W(p)
W p) = 1 :
N 1+ W (P W(p)

Ecm CAY 3a cueT cBOMX BHYTPeHHHMX CHJI BO3BpalllaeTcs B COCTOSHUE PaBHOBeCHs M0C/Ie
yCTpaHeHHUsI HelJIAaHUPYeMoro Bo3/ieiicTBHsA (BO3MYII[eHHsI), TO OHa Oy/eT:

+¥YcTolunBas

HeycroiurBas

HentpanpHas

Ha rpanu ycToiunBOCTH

n n—1 _
JInnennasa CAP, onucbiBaemMasi ypaBHeHHEM (a,p" +a,p" +.+a,,pta,)y=0 Oyjer ycroiunBa

JIMIIb B TOM C/Iy4dde, €C/IM KODHHA COOTBETCTBYHIEro XdpdKTEPUCTUHYIECKOI0 YyPdBHEHUA
BeIlleCTBEHHbI, PA3/IMYHbI 1 UMEHOT 3HAYECHUA:

+ 54y A, — OTpHLIATENBHBIC.
{il Ay ... A, | — OTpULIATEIILHBIE.
A,=0

A, A,...A, —IOJIOKUTEIbHBIE.

{ﬂz .../, — OTpULIATEIIbHBIE.

A, — IOJIOKUTENbHBIH.
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O

<l
~VY

I'paduk cB0GOAHOrO ABMIKEHHS CHCTEMBI NOKa3bIBaeT, UTo
KOPHM XapaKTepuCTUUYeCKOro ypaBHeHHS:

BeltijectBeHHbIE

KomriekcHbie

+MHUMBIe

Ec/u Bce 3/1eMeHTBI IePBOro cTo/101a Tad/mibl Payca IMeIOT 0JMHAKOBBIE 3HAKH, COBIA/JAl0I{He
€0 3HaKoM Ko3¢dunuenra a,, TO cucTema:

HeycroiurBas
+YcTolunBas

Ha rpanuiie ycTtonunBoCTH
HetiTpanbHas

Cucrema ycToiiuuBa TOrja U TOILKO TOTAQ, KOrAa npu a, >0 Bce ko3¢ ¢uiueHTsI a, u BCe

0
AvaroHaJIbHble MUHOPBI onipejenuTesisi Dn 6osbie HyJIs, IJIaCUT KPUTEPHIL:

MuxaninoBa

+I'ypBuLa

BeiiiHerpazckoro

Payca

K 4acToTHBIM 0THOCHTCA KPUTEPUH:

Payca

+MuxannoBa

['ypsuija

BeiiHerpazckoro

ITo pacmno/nio)xeHHUI0 KOPHEeH XapaKTePUCTUYECKOro ypaBHeHHUs Ha MJIOCKOCTH KOMILIEKCHOT0

JOA
L]
0 a
L[]
NepeMeHHOr0 onpejenure cocrosiaue CAY:
+¥YcroitunBas
HeycroiiurBas

Ha rpanuiie ycTtonunBoCTH

Jins ycTOMYUBO# cHCTeMbl He00X0/JUMO U A0CTAaTOYHO, YTOOBI MPH N3MEeHeHUH YIJIOBO# YacTOThI @
ot 0 g0 o rogorpad, onucbiBaeMbiii KOHIIOM BeKTopa G(j®), HAUMHAJ/ICA Ha BellleCTBeHHOM
MOJ/IO)KUTETHbHOM M0/Ty0CH U, BPAIlasiCh TOILKO MPOTHB YaCOBOH CTPE/IKH, HUT/Ie He 00paiiasich B

T
HYJ/Ib, IPOX0AHJI, TIOBEPHYBIIHNCH HaA YyroJj 115 ,» I0C/IeA0BAaTE/IbHO YUC/I0 KBAd/IPAHTOB, PdBHOE

CTerneH! N XapaKTepUCTUUeCKOro YPaBHeHHSs], [VIACUT KPUTepHii:
BeimiHerpagckoro

I'ypsunia

+MuxaiinoBa

HatikBucra

YKaxure rojorpad MuxaiisioBa, COOTBeTCTBYHOIIUI ycToiuuBoi CAP
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A/1(®)

n—=

0 R®)
an

n= n=4

+n=1
n=2
n=3
n=4
Kakoii cucreMe COOTBeTCTBYIOT BellleCTBeHHasA 1 MHMMasi YaCTOTHbIE XapaKTePUCTUKHU?
Ro®
I(®)

R@)

f(®)

an

\78

n=3

Ycronumnsou

+HeliTpanbHoit

HeycroiturBoi

Kakoii Kputepuii ¢popmyanpyercs tak: CAP, ycroiiunBas B pa30MKHYTOM COCTOSIHHH, 0y/1eT
YCTOMYMBOM M B 3aMKHYTOM COCTOSIHMH, ec/ii ADUX 3T0H crucTeMbl B pa30MKHYTOM COCTOSTHUM He
OXBaTbIBaeT TOUKY C KoopguHaTtamu (-1;j0)?

+HarikBucra

MuxaiinoBa

I'ypsuna

Payca

R©®)

3anac yCTOMUMBOCTH CHCTEMbI no ¢aze
oyaer:

a

+b

0

TOYHOCTH MCIO/THEHUSI CHCTEMOM aBTOMAaTHYeCKOro ynpaB/ieHUs NpeAnuCcaHHOro 3aKoHa
HU3MeHeHHUA yNnpaBJisieMol Be/IMUMHbI Ha3bIBAeTCH:

+KauecTBO
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HagexxHocts
CamoBbIpaBHHMBaHUE
TOoUYHOCTB pery/iMpoBaHus B YCTAHOBUBILEMCA Pe)XUMe XapaKTepu3yeTcs:

Ay= Yo, — D).
+A(X) = -y3 - -yyc‘T.gb.'
t

Ay=Aye 7.

o = M 1000,
yycr
Ommbka CAP 3aBucHr:
TosbKO OT COOCTBEHHBIX CBOWCTB CUCTEMBI
TonbKO OT XxapakTepa U3MeHeHUsI BO BpEMEHU BHELLIHUX BO3/1elCTBUN
+Kak 0T cOOCTBEHHBIX CBOWCTB CHCTEMBI, TaK M OT XapaKTepa U3MeHeHUs BO BDEMeHH 3a/Iaf0IIero U
BO3MYIAIOLIUX BO3/|eHCTBUM
Jins TOro, uTo0bI OAHO3HAYHO OMPe/e/IMTh KAYeCTBO CUCTeMbI B YCTAaHOBHUBILIEMCSI PeXHMe, ero
HCC/IeyIOT PU BO3/eiCTBUAX:
+THUnoBeIX
CnyualHbIX
BryTpeHHux
KoHTposbHbIX
KauecTB0 nepexoHbIX MPOL[eCCOB OI[€HHBAIOT I0:
AMmMTyiHO-()a30BOM YaCTOTHOM XapakTepuctuke W(jw)
[Tepenarounoii ¢pyHkmy W(p)
+IlepexogHoii xapakTepucTuke y(t)

4=
Jlorapu(pMHUeCKUM JAeKPEeMEHTOM 3aTyXaHUsA Y2 XapaKTepHu3yeTcs:
MvuHamuuecKast oMbKa CUCTEMBI
CraTtrueckas OIIMOKa CHUCTeMBbI
+KomnebaTe/lbHOCTh MIepeX0oAHOro Tpoljecca
ITepeperynupoBaHue
L) AY=AYmax
Ay,
o /TN _
0 e L ) A s el e 4
o i
| ! [ _
< i 15 | t3 - t
YKakuTe BpeMs peryJiMpoBaHus tp < b :
p=t1
tp=t2
tp=ta
+Hp=ty

Yem 0/10Ke cHCTEMa K PaHUILe YCTOMYMBOCTH, TeM 3HaUeHHus S (mepeperyJiMpoBaHue) U n (4Ucio
KoJ/1e0aHUM 3a BpeMs IlepexoHOro npoiecca):

Menb1e

+bosblie

s=0, n=0

KopHeBble, 4aCTOTHBIE M HHTerpa/ibHble OLIeHKH 0THOCATCA K M0Ka3aTe/1sIM KayecTBa:
+KocBeHHbBIM
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COBOKYITHBIM

CoBMeCTHbIM

He3aBucuMo 0T XapaKTepa MepexoAHOoro npouecca KOCBeHHas OljeHKa ero Kauecrsa (0bicTpoTa
3aTyXaHMs U BeJIMYMHA OTK/IOHEeHUH yIpaB/isgieMoOd NepeMeHHOM) MPOU3BOJAUTCS 110 Be/IMUMHE
UHTerpasia:

I, = T () dt.
I, = [ |e(o|at
0

I, = I g2 (Dt
0

+
1 t
y=—"1_xdt.
|

Ilo HHTEerpa/ibHBIM OIl€HKaM OIIpeae/INTh CUCTEMY, 06]’[&}13[0]1[}7}0 JIyYIIIUM Ka4eCTBOM
MepexoaHoOro mpomecca:

&(t)|

BT

T

] i
IToka3aTe/ib Ko/iedaTeIbHOCTH M - 3TO OTHOIIIEHHE MAaKCUMAa/IbHOro 3HaueHuss AUX 3aMKHyTO#
M=A4 A, (0
CHCTEMBI K ee 3HaueHHio npu w=0 3~max/ 5(0) . YUem 0oJ1bLIe TOKA3aTe/Ib

K0/1e0aTe/IbHOCTH, TEM:

+MeHbllle 3ar1ac yCTOWYMBOCTH, TeM OO0JIbIIle CKIIOHHOCTh CUCTeMBI K Koie6aHusIM

Bonbie 3anac ycTonumMBOCTH

MeHbl11e 3arac yCTOMUMBOCTH, TeM MeHblile CKJIOHHOCTb CUCTeMbI K KoslebaHUsIM

CBoucTBo CAY HM3MeHATH CBOM BbIXO/AHbIE XapaKTePUCTUKMU (MT0Ka3aTe/ I KayecTBa) IpH
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OTKJ/IOHEHUH TeX M/IM UHBIX TapaMeTPOB 0T CBOMX HOMHHA/IBHBIX (PacueTHBIX) 3HAUYEeHHH,
HasbIBaeTcs:
TouHOCTB
beicTpopelicTBue
3anac yCTOMYUBOCTU
+YyBCTBUTE/ILHOCTD
Ji7is1 KO/TM4eCTBeHHOM OLleHKH YyBCTBUTeNbHOCTH CAY npumensercs:
MakcuMaribHOe 3HaueHue IrepeperyaupoBaHus
Owmbka, paBHasi pa3HOCTU MeXX/ly 3a[JlaHHbIM U [IeiCTBUTE/IbHBIM 3HaUeHUsIMY YIIpaB/IsieMoro rnapaMmerpa
+@yHKLINUA YYBCTBUTE/ILHOCTU
Yucsio KosiebaHUii lepexoJHOro0 Tpotiecca
Kakoe TunoBoe juHaMuyeckoe 38eHO IpeACTaB/IeH0 Mo/ie/1bI0 ¢ napamerpamu W(p)=-K;
Ry
7

h -Uy
i W
K=R,/R = 2
+IIponopLoHanbHOe
NuTerpupytoiijee
Auddepentypyromee
Arneproznueckoe repBoro rnopszka

?

K
Tp +1

W(p)=-
Kakoe THImoBoe AUHAMHAYECKOE 3B€HO ITPEeACTAaB/IEHO MO/J€/IbI0 C IapaMeTPpaMH

b

U Uy
K=R,/R; T=R,C, _%_ _%

[IponoproHanbHOe

WHuTerpupyroliee

HAuddepenipyroriee

+Arnepuoueckoe repBoro rnopszka

B acrarnueckux CAP craTnueckasi yCTaHOBUBIIASICSA OIIMOKA OT 3aJal0Iero U Bo3MyIIAIIUX
BO3/1eliICTBHI:

+PaBHa 0

VMeeT KOHKpeTHOe 3HaueHe OT 3a/jalolero BO3/AelCTBUS

ViMeeT KOHKpeTHOe 3HaueHre OT BO3MYILAIOLIMX BO3/1eHCTBUN

Yem 00/1b1IIe HHTETPUPYHOIIHMX 3BeHbEB BK/IIOUEHO B Lielb Pa30MKHYTOH CTPYKTYPHOH CXeMbl, TeM
MOPA/OK acTaTU3Ma CUCTeMbI:

Huxe

+Bpiie

Be3pasznmmunHo

PaBen 0

IIpu koppekuu CAY, uTo6b! PyHKIHA OIIHOKY 110 BO3MYILEHHIO HHTerpaJibHO He HapacTa’a,
HHTerpupyIoiiee 38eH0 A0/DKHO ObITh BK/IIOUEHO:

B Touky npusoykeHusi BO3MYILLAIOLer0 BO3ZelCTBUS

+J10 MecTa MpPU/I0’KeHUs] BO3MYILIAIOIIEro BO3/|eHCTBUS

[Tocsie MecTa MpUIO)KeHXsT BO3MYILIAIOLLIEr0 BO3JeMCTBUS

IIpu xoppexknuu CAY ciiegyer UMeThb B BU/Y, YTO C BK/IIOUeHHeM MHTerpUpYIOIero 3seHa:
YBenuunBaeTcs KojebaTelbHOCTh CUCTeMbI, yMeHbILIaeTCs TiepeperyIMpoBaHye
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+YBemMunBarOTCs KoyiebaTeTbHOCTb CUCTEMBI U CTeTIeHb TepeperyarpoBaHust

YMenbllaeTcst KonebaTeIbHOCTh CUCTEMBI, CHUKaeTcs 3arac ycroiunBoctd CAY

CoxpaHUTh YCTOMYUBOCTH CHCTEMBbI IPH NOBbBIIIEHNH NOPSA/Ka acTaTu3Ma MO)XHO BBe/J|leHHeM:
YcunutensHOro U juddepeHIUpYOLLero 3BeHbeB, COeZIMHeHHbIX M1apasule/lbHO

YcunutensHOro U juddepeHIUpyoLLero 3BeHbeB, COeZJMHEHHBIX 110C/1el0BaTe/IbHO
+¥YcunuTeIbHOr0 ¥ UHTErPUPYIOLLero 3BeHbeB, COeJMHEeHHbIX 1apaslie/IbHO

WnTerpupytoiero u ArddepeHLUpPYOIIero 3BeHbeB, COeJUHEHHBIX Mapasie/bHO

ITocTpoeHue MHBApPUAHTHOI CHUCTeMbI Npe/icTaB/sAeT coboi BecbMa 3()GeKTUBHBII CrI0C00
NOBbIIIeHNs NoKa3areseii kauectBa CAY. IIpumeHeHHe KOMOMHMPOBAHHOI0 MPUHIMUIIA
ylpasJ/ieHHs 10 3a/jal0leMy M BO3MyILjallieMy B03/eHCTBUSIM OAHOBPEMEHHO:

+I1oBbIIIAET TOUHOCTD U He B/IUSeT Ha yCTOWUUBOCTb CAY

[ToBpIIaeT TOUHOCTH, HO YMeHbIIaeT 3arac ycronunsoctu CAY

I[ToBbIlIaeT TOUHOCTB U YCTOMUMBOCTE CAY

Koppeknus juHaMuuyecKux xapakTepucTuk CAY nocpejCcTBoM cClieljHa/IbHbIX KOPPEeKTHPYIOLUX
3BeHbeB I03BOJIsAET 00ecneunTh:

Tonbko He0OXOIUMBIH 3arac yCTOHUMBOCTH CUCTEMBI

TonbKo ObICTPO/IECTBIE CUCTEMBI

+Heo06x0/fuMBIH 3amac yCTOMUHUBOCTH U OBICTPO/IEHCTBYE CUCTEMBI

CrnenuanbHble KOPppeKTHPYIOIHe 3BeHbsA: NMPONOPIHOHANBHO- AU pepeHIUpYIOIIMeE,
MPONOPIHOHA/IBLHO-UHTEr pUPYIOLI}ie, IPONOPLMOHATIbHO-UHTerpo-Au( depeHIfUpYyIOIIHe
NPUMEHSIOT [P BH/ie KOPPeKIMY JMHAMHYeCKHX XapakTepucTuk CAY:

+ITocnegoBaTeTbHOM

[TapannensHom

C oOpaTHBIMU CBSI3SIMH

Komb6uHrpoBaHHOM

B craTnuyeckux cucreMax MCIo/ib30BaHue H/ealIu3upoOBaHHOr0 NPONOPIHOHAIbHO-
auddepeHUUPYOILEro 3BeHa:

[Tonwxkaet 3anac ycronunBoctu CAY

+IToBbIiaet 3amnac ycroiiunBoctu CAY

CAY He pearupyer

Jns noBbIlIeHus nopsjka acrarusma CAY npu coxpaHeHHH TpefyeMoro 3amnaca yCTOHYMBOCTH
Haunbos1ee 3¢)¢eKTUBHO NPHMEHeHHeE CIIelHa/TbHOr0 KOPPEeKTHPYIOIIero 3BeHa:
ITponopuoHanbHO-AX((epeHLPYIOLero

[TponopLiioHa/IbHO-UHTEr PHUPYIOLLero

+I1ponopLioHaIBHO-UHTET PO-An(PepeHLINPYIOLero

Ji7is1 Ho/sTyyeHHus1 M30APOMHOI0 Pery/IMpoBaHus, B pe3y/ibTaTe KOTOPOro NOBBIILAETCS TOYHOCTH B
yCTaHOBHUBIIHXCSA pexxuMax padorsl CAY, BBOAUTCA Napaslyie/ibHOe KOPPeKTHPYIoLee 3BeHO:
Auddepentypyromee

+/HTerppupyoiiee

Ouddepentypyroliiee ¥ UHTErpUpYIOILlee, COeJUHEHHbIe MapasyiebHO

s yBeTMueHHUsI M0JI0ChI MPONyCcKaHHUsl 00/1ee BLICOKHUX YAaCTOT, UTO CIIOCOOCTBYET MOBBILIEHUIO
3amaca yCcToiuuBOCTH U TOUHOCTH CAY B nepexofiHOM pe)XxuMe, He00X0JUMO BBeCTH NapaJlie/ibHOe
KOpPpeKTHpYIollee 3BeHO:

WHTerpupyroliee

+/lndpdepentppyromiee

Ouddepeniypytoliiee ¥ UHTErpUpYIOLLlee, COeJUHEHHBbIe MapasiebHO

J1s1 KoppeKIiy XapaKTepPUCTHK C Lie/IbIo o0ecrieueHus Jyuilero kauecrsa paborsr CAY
HCI0/Ib3YIOT 00paTHbIE CBA3M:

ToJ/IbKO OTpULaTe/IbHBIE KeCTKUe

TonbKo oTpuriaTe/ibHble THOKHE

[TonoxxutenbHbIE

+I"maBHBIM 00pa30oM, OTpHLIaTeTbHbIE )KeCTKHe U THOKue

IToBBICHTH OBICTPO/IeiiCTBHE PH COXPaHeHUH Ko3GdhuiiieHTa nepejaul CHCTEMbI I103BOJIsIeT
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npuMeHeHHe:
+I'nbkoii o6paTHO¥ CBsI3H, TpeCTaB/IsAoNIel coboit quddepeHIUpyIOITiee 3BeHO

W peanpHOM »KeCTKOW 0OpaTHOU CBSI3U

[Tono>kuTenpHOM 0OpaTHOM CBSI3U

B ocHoOBY BbIOOpa 3aK0Ha Pery;IMpOBaHusi B OfHOKOHTYPHbIX CAP M0/10)KeHbI:

TonbKo TpeboBaHMs K KaueCTBY CTabUIM3alLMY TlapamMeTpa

TonbKO JUHAMHUYECKHEe XapaKTePUCTUKKU 00BEKTa PeryTMpOBaHuUs

To/bKO XapaKTepUCTUKKU BO3MYLLAIOIINX BO3J€UCTBUM

+Hannbie . 1.2.3

IIpu BhIOOpE 3aKOHA PeryJIMpoBaHus B 0JHOKOHTYPHBIX CAP 00bIYHO HCII0/IB3YIOT:
+HoMorpaMmMmel, cocTaB/ieHHbIe /i/1s1 TpexX HarboJsiee pacripoCTpaHeHHbIX TUIIOB TepeX0/IHbIX MMPOLIeCCOB:
6e3 nepeperyaupoBanusi, ¢ 20%-HbIM MepeperyaMpoBaHueM U C MUHUMYMOM 1)

AHanuTHUYeCKU MeTo/,

TabnuuHbIl MeTOs

N3meHsisi mnapaMeTpbl HACTPOMKH PeryJ/isiTopa, /i anepruouYecKUx MporeccoB MOXKHO MOTYUYUTh
3HauyeHHe cTeneHH 3aTyxaHus ot 0 o 1. [Ipy KkakoMm 3HaUeHUH CTelleHH 3aTyXaHUA cUCTeMa
HaXOJAUTCA HA TPAHHUIIE YCTOUYHUBOCTH?

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

M3MeHss1 mapaMeTpbl HACTPONKH pery/saTopa, Npu Jr00M 3aKoHe Pery/IMpOBaHUsI MOXKHO
MOJIy4YUTH pPa3/IMuHoe nepepery/jiMpoBaHue: 0T HYJIA NPH allepuoAUYecKOM Iepexo/ HOM Iporecc A0
100% npu ycTaHOBUBILEMCSI He3aTyxaroleM KosiebaTebHOM nporecce. B npakTuke
aBTOMaTH3aly Hau0oJIbIlIee PacpoCTPaHeHHe MOJTyYH/IU allepUO/JUYeCKHe Mepexo/{Hble
MpoI1ecchbl ¥ MPOLeCChI € IlepeperyJiupoBaHUueM:

+20%

40%

60%

80%

Eciu ocTaTouHOe 0TK/I0HeHHe (0IIH0Ka pery/IMpoBaHNs) HeOIMyCTHMO, TO OIIPABAAHO
HUCI0/Ib30BaHue:

[I-perynaropa

+IIN-perynsaTopa

JBYXIT03UL[MOHHOI'O perysTopa

[T-perynaropa

IIpu BeIOOpe mapameTpoB HacTpoiiku IIV-perynaropa onTuMasibHasi napa 3HaYeHUH
K03¢dunpenTa nponopunoHanbHocTH Ky 1 Bpemenn yaBoeHus T} COOTBeTCTBYeT:

+Makcumymy Kp/ T

Munnmymy Kp/ Tig

Kp/ Ty=1

C usMeHeHneM napamMetrpoB HacTpouku I1- u ITV-pery1aTopoB noKa3sare/iy KauecTBa MepexoAHOro
MpoIecca MeHSIKTCA Mo-pa3HoMy. [{/isi yMeHbIIIeHUs1 AUHAMUYECKOH OIIMOKH Y CTereHH 3aTyXaHus
Heo0x0AuMO 3HaueHue Ko3(hdunuenTa nponopuroHaaIbLHOCTH Kp:

YMeHbIIUTD

+YBenuuuTh

Kp=const

B cucreme c I11-peryiATopoM npH yBe/InueHHH BpeMeHH y/BoeHus T}] BpeMsi pery/IMpOBaHus tp
CHaya/ia yMeHbIIAeTCs, a 3aTeM HauMHaeT pacTH, ANHaMU4YecKas omubka ymeHnbmaercs. [Ipu stom
CTelleHb 3aTyXaHUA:

YBenuuusaeTcs

He usmensercsa
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+YMeHbILIAeTCsl 3HAYUTEILHO CKOpee, YeM IpU yBesmnueHnu Kp
B cucreme c II-perynsaTopoM npu yBeiuueHHU Ko3¢duijpeHTa NnponopryoHaaIbLHOCTH Kp

CcTaTHYeCcKas OMMOKA pery/iMpoBaHMs:

YBenuuuBaeTcs

+YMeHbIIaeTCs

He u3mensieTcs

Papna 0

B cucreme c II-perysisitopom npu yBenuyeHuu Kp u BBeeHUH HHTEerpajibHOM COCTaBJISIOILEH B

3aKOH Pery/IMpOBaHMsl CTaTHYecKasi OIIM0Ka:

YBenuuuBaeTcsl He3HAUUTE/ILHO

+CTpeMUTCH K HYJIIO

He nsmensercs

Pe3ko yBenmmunBaeTcs

CBoiicTBa 00beKTa peryJIMpoBaHus B IEPBOM NPUO/IKEHUH MOTYT ObITH OL{eHEeHbI M0 OTHOIIIeHUIO
BpPeMEeHH 3ama3JbIBaHusl K MOCTOAHHON BpeMeHHU o0bekTa T(. UeM 3T0 oTHOLIEHHE 00JIbIIIE, TEM

02<7/T, <1
3d/ia4d dBTOMATHU3AIIUHU C/I0KHEE U IT03TOMY IIPH

[IByXTIO3ULMOHHBIN
+HenpepsIBHOTO [1eiCTBUSA
VIMnynbCHBIA Wi LU poBoi
Tpexno3nuLMOHHbIN

Tipu 7/T, <0,2
+ITo3uLMOHHbIN
WMy TbCHBIM

Lindposoii
HerpepbIBHOTO J1eiiCTBUS

ton 7/ Lo >1 .
pHu PeKOMeH/lyeTcsl pery/IsiTop:
HernpepsiBHOTO felCTBUS
JIBYXTO3ULIMOHHBIN

+/MMynbCHBINA WK LU(POBOI
Tpexno3nuLMOHHbIN

PEeKOMEeH/yeTCsl PeryJ/isiTop:

PEeKOMEeH/yeTCsl PeryJ/isiTop:

Ecim Ha 00beKTe Cc caMOBbIpAaBHUBAaHUEM NPHU 7/Ty>2 Heo0X0AMMO MOJIyYUTH NepPeXoAHbIH
npoiecc C MUHUMA/IbHBIM BpeMeHeM pery/iMpoBaHusl PH IeHCTBUHM Ha CUCTeMY BHEIIHUX
BO3MYLIAKIIUX BO3/AeHCTBHH, TO 1ie/1ec000pa3Ho MPUMEHUTD PerysaTop:

+C nepeMeHHOM CTPYKTYpOU

[To3u1OHHBIM

HernpepsiBHOTO felCTBUS

Ob6ecnieynBaroIIMii KOMITEHCALIWIO YMCTOTO 3aria3/jbIBaHus

IIpu 0co60 HeO/IaroNMPUATHBIX AMHAMHYECKHX XapaKTePUCTHKAX 00beKTa (T/ Ty > 3)
CyLIeCTBeHHOe y/IyUllleHHe KaueCcTBa pery/IMpoBaHus 00eCneuuT peryaaTop:
[TponopiioHaNbHBIN

[TponopLMoHaIbHO-UHTeT pa/IbHbIN

VHTerpanbHbIn

+ITonyrnponopiyoHanbHO-AUdPepeHInaIbHbIN

IIpu THIIOBOM aneproAHYEeCKOM IepexoHOM npouecce Ko3pduuueHT nponopuuoHaibHocTH Ky

037
POKr

ans I[I-perynaTopa pacCUMTHIBAOT N0 SMIUpHYecKon opmy.ie Yemy OypeT paBeH Kp

AJISL ITOTO JKe pery/isiTopa Npy THIIOBOM IepPexXoHOM Ipoliecce C MUHMMAJILHO J0NYCTHMbBIM
nepepery/JiMpoBaHHeM:
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0,37,
K, = g,
K,z
0,71,
K, = L
K7
0,97,
K, 0
+ Kt
T
K, = 2
K,
ITapametps! HacTporiku IIW-peryasaTopa npu TUNIOBOM IIePexX0/JHOM Nporecce C MUHUMAIbHO

1

0

K, =
AOIYCTUMBIM Ilepepery/iMpoBaHHeM COOTBETCTBEHHO PaBHbI Kyt ;Tr= T, a Npu TUNIOBOM
anepuoUYeCKOM Iepexo/HOM mpornecce 0y yT COOTBeTCTBEHHO PaBHbI:

0,67
p - b
+ Kt Ty=0,6T0
K - 0,71, _
p [q)z_ ’
Ty=0,7Tp
Iy
K, = K)T;
Tr=1To.
K — TO .
Y o
0" THU=0,6T0

MHorokontypHbie CAP fensiTcsa Ha KOMOMHUPOBaHHbIE, KACKA/IHBIE, C BBOJOM MPOU3BOJHOH OT
NMPOMe)XyTOYHOM pery/iipyeMoil Be/IMUYUHbI, B3aUMOCBSI3aHHbIe 110:

+XapakTepy KOPPeKTUPYIOLLero UMMYJIbCa

Haznauenuto

AnroputMy azanTtanuu

XapakTepy BO3/leHCTBHSI Ha PeryIMPYIOLIUi Opral

Ec/iu Ha 00BeKT pery/iupoBaHusA AeiCTBYeT 0/JHO WM HECKO/IBKO BO3MYIIAIOIIUX BO3AEHCTBUH U
KaHaJ/ibl epefayy 3TUX BO3/leMCTBUI MMEIT MeHbIIYI0 HHePLMOHHOCTh, UeM KaHaJIbl Ilepejaqyu
PeryJIMpyIoIero Bo3/jeCTBHSA, TO TPedyeMoe KaueCcTBO Pery/IMpoBaHUsI MOXeT ObITh 00ecreueHo
padoroit CAP (mpumep Takoii CAP - cucTreMa pery/iMpoBaHHs TeMIlepaTyphbl B TeI/IuIle):
Kackagnou

B3aumocBs3aHHOM

+KoMOWHUPOBAHHOM, TO €CThb JEUCTBYIOIEH 110 OTKIOHEHUIO U 110 BO3MYIIIEHHIO

C BBOZIOM TIPOM3BO/JHOM OT NMPOMEKYTOUYHOM PeryupyeMoi BeJTMUUHbI

Ec/mu 00beKT XapaKTepu3yeTcs 3HAUUTe/TbHOW HHEPIHOHHOCTHI0, HMEEeT MPOMEXYTOUHYH0
(Bcmomorare/bHY10) pery/iMipyemMylo BeJIMYiHY, MeHee HHEePLIIOHHYI0, UeM 0CHOBHAas, @ 0CHOBHOM
BU/i BO3MYILLIEHUA - IOCTyNaroiiee Mo KaHa/ly pery/iMpyoiiee Bo3JelCTBHe, peKOMEeHJyeTCsl K
ucnosb3oBanuio CAP (nmpumep Takoii CAP - cuctema pery/JiMpoBaHus TeMIlepaTypbl HarpeBaeMoro
TEeNVIOHOCHUTEJISI 3a MOBEPXHOCTHHIM TeIJI000MEHHUKOM):

+KackaaHas

KombuHrpoBaHHast

B3avMocBs3aHHas

C BBOZIOM IIPOM3BOJHOU OT ITPOMEKYTOUYHOM Pery/IupyeMON BeJTMYUHbI

Ec/m 00beKT ynpaB/ieHUs XapaKTepHu3yeTcsi CHCTeMO B3aMMHBIX CBSi3eH MeX/ly BbIXO/JHBIMH
napaMeTrpaMi (0AHO pery/jypyouiee Wil Bo3Mylljaioiiee Bo3AeliCTBUe 0Ka3bIBaeT B/IMSHNIE HAa

43



HECKO0/IbKO BBIXO/AHBIX [IapaMeTPOB), peKOMeH/lyeTcsl MHOrOKOHTypHass CAP (mpumep Takoro
00beKTa - KOpOBHHK, 000py/J0BaHHBIN CHCTeMON NMPUTOYHOI BeHTH/IALIMN):

KombuHrpoBaHHast

KackagHas

+B3auMocBs3aHHas

C BBO/IOM IIPOM3BO/IHOM OT NIPOMEXKYTOUYHOU peryIupyeMoi BeJTMUMHbI

Ecnu perynupyemMsii napaMeTp pacrnpejesieH 1o NpOoCTPaHCTBeHHOU KOOPANHaTe (Hanpumep, 1o
AJIMHe 00'beKTa), a pery/upyoiee Bo3felCTBHe 110/|aeTCs Ha ero BXxoJi, pekoMmenayercsa CAP:
B3anmMocssizaHHas

KombuHrpoBaHHast

KackagHas

+C BBOZ,OM NPOM3BOJHOU OT IPOMEXXYTOYHOU PeryMpyeMoOU BeJIMYUHbI

IIpu uucse cBsi3elt Nn>2 YKUC/I0 NepeKPeCcTHbIX KOMIIEHCHPYIOIIUX CBfA3el yBeIMyuBaercs Ao n(n-1)
U Takasa MHorocssisHass CAP peanusyercs:

IIpocto

+CI10XHO

Peanu3zoBaTh HEBO3MOXHO

MHoroemMKoCTHBIe 00beKThI, KpHBas pa3roHa (1) koTopsix umeer S-o6pasHyw ¢opmy,
XapaKTepHU3yIOTCA Nepexo/HbIM 3amna3AbiBaHueM. [lepBeie 2 moc/ie HaHeceHUs BO3MYLIIeHHA
nepexoHbIH nporecc (2) moBTOPseT KPUBYIO pa3roHa. Yem Gosibie, TeM JUHaAMHAUYeCKasi OIIHOKa

y1:

MeHsb111€e

+bonbie

He 3aBucut

Ec/i 00beKT XapaKTepu3yeTcsi HeCTalHOHAPHOCTHI0 MapaMeTPoB (HanmpuMep, CBHHAPHHUK,
AUHAMHUYeCKHe XapaKTepPUCTHUKH KOTOPOro 3aBUCAT OT BO3PacTa )XMBOTHBIX), TO AJIsl MOJTyYeHUs
Y/IOB/IETBOPUTE/THHOI0 KaueCcTBa Mepexo HbIX MPOI[eCCOB HCMO/Ib3YeTCsl Crocod, o0ecrneunBarOIni
P0O0aCTHOCTH CHCTeMBI pery/upoBaHus. [ITapaMeTpbl HACTPONKH BBHIOUPAKOTCSA B pacyeTe Ha caMmoe

I= —KO
15+ o
HeO1aronpusiTHoe coueranue Ko, Tg, , odecneunBaroiiee 3HaYeHHE 47 (mampumep, ans
II-perynsTopa):
MuHUMaILHO
+MakcuMasibHOe

PaBHO eguHuLe

Ec/i 00beKT XapaKTepu3yeTcsl HeCTaliOHAPHOCTHI0 TapaMeTPOB U MPH 3TOM BO3MYIIleHHUe,
U3MeHsIIIee AMHAMUKY 005eKTa, MO)KHO H3MEePHUTh, TO /I MO/ IyYeHHUsI BLICOKOT0 KauecTBa
pery/JiMpoBaHuUA 11e/Iec000pa3Ho MPUMEeHHUTh:

+MeTon napaMeTpUyeCcKOr KOMITeHCALIUU, TO eCTh aBTOMaTUUeCKOr0 U3MeHeHUs MapaMeTPOB HaCTPOUKHU
peryJjsTopa

Merto, obecrieunBaroiiii po6aCTHOCTb CUCTEMBI PETry/TMPOBAHUS

MeTtoz, o6ecrieunBaroL1ii Maayo 4yBCTBUTENHHOCTh CAP K M3MeHeHUIO TeX WU UHBIX CBOMCTB
yIIpaB/IsieMOro mpoliecca

44



Tabmna 5 — Kpurepun oneHKu ¢()OpMHPOBAaHHOCTH KOMIETeHI[HH

Kputepuu orieHrBanus c)OpMUPOBAHHOCTH
KOMIEeTeHIUM (YaCTH KOMITeTEeHLIVN)
COOTBETCTBYET OLIEHKE «3aUTeHO»
50-100% OoT MakKCcHMaJIbHOTO Dasiia

Kop v HaMeHOBaHUe WHAWKATOpa
JOCTHDKEeHUST KOMITeTeHLIU
(4acTy KOMMeTeHL 1K)

N-1yk-1 AHanusupyerT 3ajauvy, Bblgesss ee CTyIeHT yCITeIITHO BBITIOJTHII JIAO0OPaTOPHYIO
0a30BbLIe COCTaB JIAIOLLUe, OCYI[eCTB/IAeT pa60Ty, IIOKa3a/1 3HaHHe CHMCTeM daBTOMAaTH3allhui
JIeKOMITO3MLIO 3azaun. VJ1-2yk.1 Haxoaut u TeXHOJIOTUUeCKHX TPOL[eCCOB, METOJUKH

VICCJIe/lOBaHUSI CUCTEMbI aBTOMAaTUYeCKOro
ynpasJ/leHus], [IPUHLMIIOB YIIPABJ/IEHUS 110 OTK/IOHEHUIO
Y 110 BO3MYILIEHUIO, 3aKOHOB pery/vMpoBaHus, BajeeT

TeopeTUYeCKUM MaTepuasjoM I0 TeMe; MOKeT

KPUTUUECKHU aHaIu3upyeT MH(POPMaLHIO,
HeoOX0ZMMYIO JIJIsl pellieHHs] [I0CTaBIeHHOM
3agaun. /1-3yk.1 PaccmaTprBaeT BO3MOXXHBIE

BapHaHThI DEIEHNA 3a/la4H, OL€HHBasA HX aHaM3UpOBATh 3a7iauy, Bbljesisisi ee 6a30BbIe
AOCTOMHCTBA U HeZloCTaTKU. U/I-4yk-1 COCTaBJISIIOIKE, OCYILECTB/IATh AeKOMITO3ULIUIO
I'pamMOTHO, JIOTUYHO, aPr'YMeHTUPOBAHHO 3a/lauy, HaXOAUTb U KPUTUUECKU aHaTM3UPOBATh
dbopmMHpyeT cOOCTBEHHBIE CYXKIEHUS U HH(bopMaljmo, HE0OXOIUMYIO /ISl PelleH s
OLIeHKU. OT1nuaer (baKTLI oT MHEHI/II‘/JI, MMOCTaB/IEHHOU 3a/1d4M, paCCMAaTPHUBATb BO3MOXXKHEIE
MHTeprpeTaLyil, OLIEHOK U T.J. B BapUaHThI PeITeHusT 3a/lauk, OIleHHUBasi UX

JIOCTOMHCTBA U HeZJOCTaTKH, TPaMOTHO, JIOTUYHO,
apryMeHTUpPOBaHHO (hOpMUPOBaTh COOCTBEHHbIE
CY>XIeHUs U OLIeHKH, OT/InYaTh (PakThl OT MHEHHH,
VHTeprpeTaLyi, OL|eHOK U T.[l. B PACCYKIeHUsX

PaCCYXIeHUSX APYTUX YUaCTHUKOB
nesitenbHOCTH. /I-5yk.1 OnpesensieT u
OLIEHMBAET TOC/Ie/ICTBUS BO3MOKHBIX PelleHUi

3azaun JIPYTHX YUaCTHUKOB JIesITe/IbHOCTH, ONpe/ie/sTh 1
M [1-1nKoc-s. I11aHMpyeT TeXHUUeCKOe OLIeHUBATh MOC/IE/ICTBHS BO3MOXKHBIX PeLIeH
06C/Ty)K1BaHKe U PeMOHT MPOMbIILIeHHOM 3a/jauM, T/IaHKPOBATh TeXHUUECKoe 06C/TyKUBaHUe 1
MIPOYKIUH PEeMOHT MPOMBbIILIEHHOM TIPOyKLIUH

Moaynab 4. ABTOMaTH3aLUs TeXHO/IOTUUECKUX MPOLeCcCoB
KomvmnbiorepHoe TectupoBaHue (TCK)

Bbibepume 0O0uH npasuibHbIll 6ApUAHM 0meema U Haxcmume KHonky «/lanee»

Pa3iMyaoT No/1eBOACTBO, XUBOTHOBO/CTBO, NTHULIEBO/JCTBO, NepepadarbiBainye NpeAnpUsTUHS
1no:

DyYHKLMOHAILHOMY IIPHU3HAKY

+I1pou3BO/CTBEHHOMY NPH3HAKY

KOHCTPYKTHBHOMY NpU3HaKy

TexHO/IOrMuecKoMy LMKy

O0beKThl aBTOMATH3allMd pa3je/leHbl Ha MexaHHYeCcKHe, TeIUIOBble, 3J/IeKTpHYecKHe,
Ouo/I0rHYeCcKHe, XHMHYeCKHe, THAPaBInYecKHe 1o:

+Tury TexHOIOrMYeCcKUx MpoLieccoB

ArperatHoMy COCTOSTHHIO 00pabaTeiBaeMOro MaTeprasa

Buay TexHO/I0rMuecKoro 1juK/ia

JlnHamMHueCcKrM CBOMCTBaM

B ocHOBy pfeneHHsi O00BeKTOB aBTOMaTH3allid Ha 0e3bIHEPIUOHHBIE, anepHoUYecKHe,
KoJsie0aTebHBIE, AN(depeHIMpPYOIIHe, HHTErPUPYIOIIHe, C 3ana3/[bIBaHieM M0/I0)KeHbI:

CreneHb aBTOMaTHU3aLUU

B3anmoCBs3b TEXHOIOTMYECKOr0 ¥ TPAaHCIIOPTHOT'O IBU)KEeHUH

KOHCTpPYKTHBHBIN NIPH3HAK

+/lMHaMH1UeCcKre CBOUCTBA

O0beKThl aBTOMATHU3ALUM JeIATCA Ha HeNpepbiBHbIE MNMPSAMOTOYHbIE U C NPOMEXYTOYHBIMH
eMKOCTSIMH, IEPHO/JHYECKHEe C CAMOBbIPDAaBHHBAaHNEM ¥ 0€3 caMOBbIPaBHUBAHMS T10:

Tuny TexHOI0rMUecKuX NpoLeccoB

®yHKI[MOHALHOMY MPU3HAKy
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+TexHOMOrnuecKomMy LUKy

[ToToyHOCTM POU3BOACTBA

O0beKThl aBTOMATH3alMM [e/IATC HA O0BEKTHI C HECOBMEIEHHBIM, COBMEIEeHHBbIM H
He3aBHCHMBIM /IB)KeHUSIMH M0:

+B3auMoCBs31 TEXHO/IOTMYECKOr0 ¥ TPAaHCIIOPTHOT'O IBU)KEeHUN

[lnHamMUueCcKUM CBOMCTBamM

DyHKI[MOHALHOMY MPU3HAaKy

CBs13u ¢ 610/I0TMUeCKUMU TIPOLieCcCcaMu

OO0BbeKThI aBTOMATHU3aLMU JEJATCA Ha 00BeKTHhI C TBepPAbIM, BOJIOKHUCTBIM, TeCTO000pa3HbIM,
YKH/JJKHM, ra3000pa3HbIM COCTOSIHUAMHU 00pabaThiBaeMoro Marepuasia mo:

Tuny TexHOoI0rMueCcKUX NpoLeccoB

Bupy ncrions3yemon sHepruu

@OyHKLMOHATBHOMY MPU3HAaKy

+ArperaTHOMy COCTOSIHHIO 0OpabaThiBaeMOro Marepuasnia

CoOBOKYNHOCTb NIPUEMOB M OMepalui, 1je/1ecoo0pa3Ho HanmpaB/IeHHbIX Ha MepeBo/| MaTepuaia WA
MPO/JYKTa U3 HCXO/HOTO B HE00X0AMMOe KOHeYHOe COCTOsSTHHe NMpPe/CTaBisgeT co0o:
+TexHonornuecKni rnporecc

[Tpon3BOACTBEHHBIM NPOLIeCC

YcTaHOBOYHBIN peXXUM (PYHKLIMOHHPOBAHUS

TexHo/MOrMUeCcKum LUK/

Onpepenennas COBOKYITHOCTD OpraHM3alMOHHbIX U TeXHO/IOTUYeCKHX AeliCTBHH,
o0ecrieynBaKINX HOPMA/IbHOEe MPOTEKAHHE TeXHOJIOTHYECKOro Mporecca C Iie/Ibi0 NMpeBpalieHust
HCXOAHOT0 MPOAYKTA B HCKOMBIH pe3y/ibTaT, Mpe/ACTaBJisieT Co00i:

+TexHOI0rnuecKyo oreparuro

TexHOMOrnuecKyto LernouKy

[Tpon3BOACTBEHHBIM MPOLIeCC

TexHONMOrnuecKuii LMK/

IIpu cBA3BIBAaHUM TEXHO/IOTHUECKHUX ONepaljui B COCTaBHOMN C/I0)KHBIM Pe)XMM (PYHKIIHOHHPOBAHUA
Heo0X0AMMO YCTaHOBUTH 3aBUCHUMOCTb MEXAY HUMHU:

TonbKO BpeMeHHYH0

+ITopsifKOBYIO 1 BpEMEHHYIO

[TopsigkoBytO

Be3pasznmmunHo

Pexxumbl (YyHKIIHOHHPOBAHUS — YCTAaHOBOYHBIH, padounii, OHOIOrHYECKWH, TPAHCIOPTHBIN,
00C/Ty)KUBaHUSA COCTABJISAIOT:

+TexHo/MOrnuecKuit mpoLecc

[Tpowr3Bo/iCTBEHHBIN TTPOL{eCC

TexHOI0rMUeCcKyo oreparuro

TexHOMOruuecKyto LernouKy

ITepuop BpemeHH, uepe3 KOTOPbIM NOBTOPSIeTCA BbIXOA M3/eus (IPOAYKTa) C MOTOYHOM JINHHH,
Ha3bIBaeTcA:

+Takt

Bpewmsi perynmpoBaHus

[TocTossHHas BpeMeHU

KosdduipeHT ncrnonb3oBaHus KaneHJapHOro (OoH/ja BpeMEeHH.

IIpou3BOACTBO, XapaKTepHU3yIOleecsi HEMPEPHIBHOCTHI) /IBIDKEHHA 00BeKTa 00paboTku
(3aroToBKHM, /ieTa/iu, NPOJAYKTa) C Onipeje/IeHHbIM TaKTOM, IPUHATO HAa3bIBaTh:

+IloTouHoe

ABTOMaTU3MPOBaHHOE

Pyunoe

HermpepriBHoe

CenbCKOX03(HCTBEHHOE MPOHM3BO/CTBO Kak OY xapakTepu3yercsl Ie/IbIM PSJAOM crelupuIecKnx
0CO0eHHOCTeli: Hepa3pbIBHAsA CBA3b TeXHHKH C OHOJIOTHUEeCKHUMH O00beKTamMHu; 0oJibliioe
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pasHooOpa3ue TII; THMOB, KOHCTPYKIUWH, XapaKTePUCTHK W PEXHUMOB PpadoThl MAIIWH U
YCTaHOBOK; PacCpefA0TOYEeHHOCTh TeXHUKH, Ce30HHOCTh ee PabdoThl B rofly U HeNmpo/0/DKUTe/IbHOoe
HCI0/Ib30BaHHE B TeuyeHHe CYTOK; padoTa yCTaHOBOK Ha OTKPBITOM Bo3jyxe u Ap. BcieacrBue
nepeyrc/IeHHbIX 0co0eHHOCTell M psifa APYrUx NPUYMH MeTOAbl U CPeACTBA aBTOMATH3alUH U
Tpe0OBaHUsA K HUM B Ce/IbCKOM XO035¥CTBe 0T NPOMbIIUIeHHbIX:

+3HauuTe/IbHO OT/IMYA0TCS

He otnuarorcsa

OTansbl — u3yuyeHue cBoiicte OY M co3jaHHe ero MareMaTH4eCKOM Mo/ie/IM; BbIsiBleHHe Hauboiee
11e/1ec000pa3HbIX CMOCcOo00B yNpaB/eHHsA; TeXHHYecKoe OCYIeCTB/IeHHe pa3padoTaHHOH CHCTeMbl
ynpaB/ieHUs BXOAAT B COCTAaB 001eii MeTOUKH:

Amnamuza CAY TII

+Cunresa CAY TII

IlyTem mnoc/iefoBaTe/IbHOr0 00beJHEHHsI CHCTeM YynpasjeHusa oTAenbHbIMH TII mpu ycioBuu
obecrieueHHsI MaKCHMa/IbHOM YHHBEpPCA/IbHOCTH CHCTeM, HAle)KHOCTH M PalHOHA/IBHOIO
HCII0/Ib30BAaHHUA HOBEHIIUX MeT0/{0B MOCTPOeHUsI aBTOMAaTHYeCKHX CUCTeM U TeXHUYeCKHX CPe/iCTB:
PemmaroTcs BONpochk! MexaHu3aly CeIbCKOr0 X035MCTBa

Perrarorcst BOIpoChbl KOMITJIEKCHOM 3/1eKTPU(UKALIMKU CebCKOr0 X035MCTBa

+CTpouTCs aBTOMAaTU3MPOBaHHAsl CUCTeMa YIIPaB/IeHUSl CeJbCKOXO3SIMCTBEHHBIM IPOU3BOJCTBOM
(ACYI)

B ocnoBe nocrpoenuss ACYII crour:

[TpUHLIUII IOTMYeCKOro yrpaB/ieHust

+/epapxyuecKuid TPUHLMI, ONpeJe/ sl  IOPSALOK  B3aMMOJEWCTBUS  OTZe/NbHBIX  4dacTen
YTpaBJISOLLEeN CUCTEMBI

[IporpammHoOe yripaB/ieHue

Komb6uHrpoBaHHOe yripaB/ieHe

B pemeHun mpo0/ieMbl aBTOMaTH3alMM YNPaBJ/IeHHUS CeTbCKOX03AHCTBEHHBIM NMPOU3BO/CTBOM B
11eJIOM 3a/ja4a aBTOMaTH3aLMH ynpaB/eHus 1oKaabHbIMU T1I:

+5BnsieTcst mepBooUYepeHOU

Pemaetcs Ha nociefyromux sranax

CAY TII - uuCcTO TexXHHWYeCKHe YCTPOHCTBA, HENOCPeACTBEHHO BbINO/IHAKNINNE 3a/aHHBIM
aNropuTMm (PyHKIMOHUPOBAHMSA YCTAHOBOK, AeHCTBYIOIIMX He3aBUCHMO O/{HA OT APYroH, HAXOAATCA
Ha CTyIeHH MepapXu4yecKoH JIeCTHULBI CHCTeM yIpaB/IeHUs:

+CamMoi1 HU3KO1

Cpenneit

bonee BbiCcOKOM

Ye/l0BeKO-MallIMHHAs CHCTeMa, NpeJHa3sHAYeHHas //if KOHTPO/IA PeXUMOB paboTwl, cfopa u
o0paboTku MHGOpMAIUU 0 NMPOTEKAHHH TeXHOJIOIMUeCKHX IPOLIeCCOB JIOKA/TBHBIX NMPOH3BOACTB,
Ha3bIBaeTCA:

CAY TII

+ACY TII

ACYII

CAP

ACY TII HaxoAATCA HA CTYNeHH HepapXu4yecKo J1eCTHULIbI CHCTeM ylpaB/ieHus:

Camoi1 HU3KOU

+CpeHeii

bonee BbICOKOM

YenoBeKo-MallIMHHAsA CHCTeMa, o0ecreudBaolias aBTOMATHU3UPOBaHHbINA cOop M 00padoTKy
uHopMaluu, HeoOX0AUMOH /jisi ONTHMHM3ALMH yNpPaB/eHUs B Pa3/MuYHbIX cepax, rjIaBHBIM
o0pa3oM, B OpraHu3aliOHHO-3KOHOMHMYECKOH /|eATe/JIbHOCTH 4Ye/I0BeKa, HalpuMep, ylpaB/eHHe
X0351VICTBEHHO-II/IAHOBOM /IeSITe/IbHOCTBIO 0TPAC/Iv, Ha3bIBAaeTCA:

CAY TII

ACY TII

+ACYII
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CAP

Ncnons3zoBanue IBM B cucreMme ynpaB/eHHUs paciiypseT BO3MO)KHOCTH OCYLeCTB/IEHUA C/I0)KHBIX
Q/ICOPUTMOB yNPaBJ/IeHUsI PU 00/IBIIIOM YHC/Ie IepeMeHHBIX BeTNYHH, XapakTepu3ywmux xo TIL.
Ynpasnsawmaa Mukpo-9BM moker paborarb B OJHOM H3 TpexX PeXHMOB: MH(OPMAIHOHHO-
COBeTYIOIIleM, CYNepBHM30PHOr0 yIpaBJ/ieHUs, HeNoCpeACTBEHHOro LH(poOBOro ymnpas/eHUs B
3aBHCUMOCTH OT:

ArperaTHoro cocTosiHusi 0OpabaTbiBaeMOro MaTepuasa

+Jl0CTUrHYTOT'O YPOBHSI COBEPILIEHCTBA TEXHUYECKOT0 U TTPOrPaMMHOT0 obecrieueHust

Twria TeXHOJI0rMYeCcKoro nporecca

TexHOMOrMYeckoro 1uK/Ia

Ynpasaswomasa Mukpo-9BM BbifiaeT onepaTopy peKoMeH/janMu no ynpassjeHuro TII, koTopsie oH
aHaM3upyeT W W00 NMPUHHMAaeT, JM00 OTBepraer Ha OCHOBAaHWM TeKylleil uH(popManuu u
npeapiAyiero onbIiTa. Takoil pexxum padoTsl MUKPo-DBM Ha3bIBaercs:

CyrnepBU30pHOe yIipaBjieHue

+WH(popMallMOHHO-COBETYIOIIUM

HenocpezacTBeHHOe LIM(POBOe yIipaB/ieHUe

Mukpo-3BM, HenocpegcTBeHHO Bo3/elcTBywoiiasa Ha TII uepe3 ucno/IHUTe/IbHbIE YCTPOMCTBA,
paboraer B pexxume:

WHbopmariioHHO-COBeTYOIeM

CyriepB1U30pHOTrO yIipaB/ieHUs

+HenocpencTBeHHOro IM(POBOro yIipaBieHUs

KoHTpo/1b 1 KOppeKnuio padoThl JIOKA/TbHBIX aBTOMAaTHYeCKHX CHCTeM BBINO/IHAeT MUKpPo-OBM.
OnepaTop BMemuBaeTcsi B paboTy aBTOMaTHYeCKHX CHCTeEM TOJIBKO B Cydyae O0Hapy)XKeHHsl Tex
WM WHBIX HapymeHnuii xofa TII. Takoit pexxum padoTsl MUKpPo-OBM Ha3biBaercs:
WHdopMaliioHHO-COBETYIOLUM

+Pe)Xum CynepBU30pHOTO yIIpaB/IeHUs

Pexxum HerocpejCTBEHHOTO LIM(POBOTO yIIpaB/IeHUs

Pasniuuaor BapuaHThl omnepaTruBHOro ymnpasseHus TII: feneHTpaM30BaHHBIM KOHTPO/Ib H
ylpaBJ/ieHHe, [leHTPa/u30BaHHbINl KOHTPO/Ib M yIpaB/ieHHe, aBTOMAaTH3HMPOBaHHOe olepaTHBHOE
ylpaBJ/ieHHe, I0/THOCThI0 aBTOMaTU4eCcKoe yrpaB/ieHle B 3aBHCUMOCTH OT:

Ha3HaueHus cucrtemsl

+@YHKL1H, BBITIOJHSAEMBIX OIlepaTopoM

Turia TeXHO/IOTMUeCKUX MPOLIeCCoB

[ToTOUHOCTH IIPOM3BOACTBA

CBoMCTBO H3/je/ua (3/1IeMeHTa, YCTPOMCTBA, CUCTeMbI) BHINO/IHATD 3aJaHHble (DYHKIMM, COXPaHAA
CBOM J3KCIUTyaTallMOHHbIe I0OKa3aTe/JM B CTPOr0 HOPMHPOBAaHHBIX IIpeje/nax NpPH 3aflaHHBIX
PeXHUMaXx M YUIOBHAX KCIUTyaTallii B TeueHHe TpedyeMoro mpoMe)XXyTKa BpeMeHH, Ha3bIBaeTCsl:
+HapexxHoctb

YcToWuMBOCTD

CamMoBbIpaBHUBaHUE

PaboTocrocobHoe cocTosiHIe

CBOICTBO CHCTEeMBI COXPAaHATH PabOTOCIOCOOHOCTH B TeueHHE 33/JaHHOT0 BpPEMEeHH B
orpe/e/IeHHBIX YCI0BUAX JKCILJTyaTallid Ha3bIBaeTCA:

[JonroseyHocTb

+be3oTka3HoCTh

PeMOHTONPUrOAHOCTD

CoxpaHsieMOoCTh

IIpucnoco6/1eHHOCTh H3fAe/HA K MNPeAyNpPeX/JeHHI), O00HAapYy)KeHHI0) M YCTPAaHEHHI0 OTKAa3o0B
Ha3bIBaeTCH:

be3oTKa3HOCTD

JonroBeyHoCTb

+PeMOHTONPUTOHOCTD

CoxpaHsieMOoCTh
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OnacHocTh (MHTEHCHBHOCTh) 0TKa30B Ompe/e/isieTcs no gopmyie:

N, +N
N, = — =,
2

P(t) =1-q().

A(t) __AV
+ N, At
AN =N, -N,.

MY
|
a : 0 | B
| -

Ha rpadgwuueckoii 3aBUCUMOCTH 0 i 2 'omacHocTH 0TKa3oB A(f) yKakuTe 3Tam
npUpaboTKM:
+a
o

8
BeposiTHOCTBH TOr0, UTO O0TKa3 yCTpoicTBa (MpUOopa, 3/1leMeHTa) B TedeHHe BpeMeHH { He HaCTYIHUT,
Ha3bIBaeTcA:

+BeposiTHOCTh 6e30TKa3HOMH paboTh! P(t)

CoxpaHsieMOoCTh

VHTeHCUBHOCTH OTKa30B A(t)

PeMOHTONPUroAHOCTh

Co0bITHE, MPOTUBOIO0/I0)KHOE BEPOATHOCTH 0e30TKa3Ho| PadoThl, Ha3bIBAETCA:

KpaTkoBpeMeHHbII OTKa3

BresanHbil 0TKa3

[TocTerneHHbIN OTKa3

+BeposaTHocTh 0TKa3a q(t)

BeposaTHocTh 6e30TKa3Ho# paboTel CAY npu noc/ieoBaTeTbHOM COeJHHEHUH 3/IEMEHTOB paBHa:

A(t) = _AN
N, At

n

Py =1-T]01-P®]

i=1

q(t)=1-P(¢).
P =] A,
+

=1
dyukiun P(t):
3meHsieTCsl IO TapMOHHMYECKOMY 3aKOHY
+MOHOTOHHO yObIBaroIIIast
N3meHsieTcst ckaukoobpasHo
MoOHOTOHHO BO3pacTaroLas
BeposiTHOCTH 0e30TKa3HO# paGoThl MOXKeT HMeTh 3HaYeHHA:
+0<P()<1
P(t)<0
P(t)>1
Bo BpeMeHH BepOATHOCTH 0e30TKa3HOM PpabdOThI CHUCTeMbI HA 3Tane HOPMA/JIbHOH PpPadoThI
HU3MeHsAeTCs 110 3aKO0HY:

+P(t) =e™.
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q(6)=1-P(0).

AN
At) = ———.
© N_pAt
P(t)=1-q(t)

BeposiTHOCTH 0€30TKa3HO# padoThI CHCTeMBbI Oy/[eT TeM HIKe, UeM:

MeHblile 371leMeHTOB BXOJUT B ee COCTaB

+Bomblie 3/7ileMeHTOB BXO/IUT B €e COCTaB

Be3pasznmmunHo

BeposTHOCTH 0€30TKa3HOW padoThI CHCTeMbI B CDABHEHHHM C BEPOSITHOCTHIO 0€30TKa3HOW padoThI
€aMoro HeHajIe)KHOT0 /IeMeHTa Oyjer:

+Hwxe

Bblilie He3HaUUTETbHO

PaBHBI MKy cOO0H

3HauMTe/IbHO BhIIlIe

CpepaHee BpeMs HCIIPAaBHOW Pad0THI FPyNIIBI 3/IEMEHTOB OmNpe/enseTcs mo gopmyiie:
Lttt

cp.om.

4
n

bty
+ 7 N .

PO =[] B0,

t
A
KOBq)(l)I/II.II/IEHT BBIHY>KI€HHOI'O ITPOCTOA CUCTEMBI onmpeae/isieTcda 1mo (l)OpMy.T[e:

t
k]" = —H .

ty +itg
t
K,=—21_.
N t,+1t,
/= 1
7oA
;o= tl + f2+...+fN
oo N .

CxeMHBIe CIOCOOBI MOBBIIIEHUSI HA/I©KHOCTH OTHOCATCA K MepaM MO 00ecreuyeHHI0 Ha/Je)XHOCTH
3/IeMeHTOB ¥ CUCTeM IIPH UX:

+IIpoekTrpoBaHuU

[TpousBopcTBe

OKCIUTyaTaLuu

XpaHeHuu

BHyTpH3/1eMeHTHBIH, pa3/ie/ibHbIi, AaBTOHOMHBIH, 00IUH CIOCO0OBI COCTAB/ISIIOT TPYMIy NMPHEMOB
MOBbILIEHHUs HA/Ae)XKHOCTH TPHU:

+PesepBupoBaHuun

N3rorosneHuu

OKCIUTyaTaLuu

YTpoleHnu cxeM

Kakue ycioBusA OKpyXamoiied cpefbl CUMTAIOTC HOPMA/ILHBIMHM [I/isi PadOThl TeXHHUYECKUX
CpeJCTB aBTOMAaTHKH?
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Temrmepatypa, °K OTHOCHUTe/IbHAs BIAXKHOCTD,

% Hasnenue, —
M
273...283 25...40 53200...79800
+288...298 45...75 86450...106400
303...313 80...90 113050...119700

ITo cokpaieHHI0 pacxofia TOIVIMBA W/IM 3HEPruH, YBeJTUYEHHI0 HA/[©KHOCTH U [I0/ITOBEYHOCTH
PadoThI YHEPreTHYECKOro 000pyJO0BaHHUs, 3KOHOMHYHOCTH PabdOTHI CHCTEM IHEProodecreveHwus,
noBpimieHn0  KII/l CH/IOBBIX YCTAaHOBOK OMNpeAe/JsAI0T COCTaBHYK) 4YacTh 3SKOHOMHYECKOM
3¢ pexTUBHOCTH aBTOMaTH3auM (3¢ dekT):

TpynoBoi

CTpyKTypHBIN

TexHo/ornuecKuit

+3OHepreTUuYeCcKun

CpoK 0KynaeMoCTH KanUTaAbHBIX 3aTPAaT Ha aBTOMATHU3aLMI0 NMPHU 0JUHAKOBOM T0i0BOM o0BeMe
NPOM3BO/CTBA OMpejensneTca no ¢popmyiie:

E - 1/ 7(:.H. *
_K,-K,
y =
L ", -H,
-C
p= U? -100%.
3=EK+ U
HpnBene}lee PaCYe€THbIE 3daTPATbI HAd dABTOMATHU3dIL[UI0 OIIPpEeJE/IAI0OTCA I10 (l)opMyne:
M=I]-C
E= 1/ T..
3=3/Q
+3=EK+U
YeM MeHbILIE CPOK OKYINIAd€MOCTH KAITUTA/IbHBIX 3aTPAT To, TeM 3(1)(1)EKTI/IBHOCTB dBTOMATHU3allUN:

Huxe
+BrIme

ITo dopmysie A3, = ——-100% omnpe/e/IfA0T:
TH
+CHuKeHue 3aTpaT Tpyza
IToHMKeHHe TeXHOOTUUHOCTH
CokpalleHye aBapuiHOCTH
PeHTabebHOCTD
PeHTabe/1bHOCTH MPOU3BOJACTBA, XapaKTepHU3yOIasi YPOBeHb A0XOAHOCTH MPOU3BOJCTBA, TO €CTh
OTHOCUTE/TbHOE 3HaUeHHe YHCTOW NPUObUTH, onpeeseTrcs mo ¢gopmyJie:
I=I]-C

+P:L_C-IOO%
C

H=1I/C
3=EK+U
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Tabuna 6 — Kpurepun oneHKH ¢)OpMHPOBAaHHOCTH KOMIETeHI[HH

Kputepuu onieHrBaHus coOpMUPOBAaHHOCTH
KOMIETeHMM (YaCTy KOMITETEHLIUN)
COOTBETCTBYET OLIEHKE «3auTeHO»
50-100% oT MakcHMaIbHOTO Oasiia

Kog v HaMeHOBaHUe UHAMKATOpa
JOCTH>KEeHUST KOMITeTeHLIU
(4acTy KOMITeTEeHLIUM)

I/I,H-ly[(-1 AHaJII/I3I/IPYET 3a7a4y, Bblgesdd ee CTYAGHT TI0Kas3aJ 3HaHue Ccrioco00B aHaIn3a
0a30BbLIe COCTaBJIAIOLLMe, OCYLeCTB/IeT TeXHOJ/IOTMUeCKOro Iporecca Kak oOBeKTa KOHTPOJIA U
JIeKOMITO3MLIUIO 3a/1auu I/I,H‘BYK-I yIipaBJ/ieHus, B/lajieeT TeOpeTuYeCKNM MaTepHaioM I10

PaCCManI/IBaET BO3MOYKHbIE BAPHAHTHI TeME; MOXKET daHA/IM3UPOBATh 34444y, BbIAE/IAA ee

0a30BbIe COCTaBJISAIONINE, OCYIIIECTBIISATh
eIlIeHus 3a/lauu, OL[eHMBast UX JOCTOMHCTBA ’
p A ’I/IE[ et O A JIEKOMITO3HUIIMIO 3a/1aUH, PACCMATPHUBATh BO3MOXKHbIE
u HepoctaTku. U/1-5yk-1 OnpesensieT u

BAPHAHTHI pelieHus 3a4da4ui, OLeHHBasA UX JOCTOMHCTBA

OLIEHHMBAET I10C/IE/ICTBHA BOSMOKHBIX Y HeJIOCTaTKH, OTPe/ie/IiTh U OLleHUBAThb TOC/Ie/ICTBHS
pellieHnH 3aa4u BO3MOJKHBIX pelleHUl 3a/lauM, [/IaHUpOBaTh
N -1nxoc-s. [InanupyeT TexHUUeCKoe TeXHUUECKOe 00C/Ty)KUBAHHE U PEMOHT MPOMBIIIIEHHOM
00C/Ty’)KUBaHHE ¥ PEMOHT TPOMBIIIIIEHHOM TPO/YKLIMH
MPOAYKLIMHA

2 OIIPEJAEJIEHUE PE3YJIBTATA
IMPOMEXYTOUYHOUM ATTECTAIIUA

dopMa ITPOMeKyTOUHOM aTTeCTaLUU 110 AUCLUIIVHE: 3auem.

OLEHOYHBIE MATEPUAJIBI 1 CPEACTBA [OJI51 IIPOBEPKN
C®OPMUPOBAHHOCTU KOMIIETEHIIA

YK-1. CriocobeH 0CyIecTB/IATh TOUCK, KPUTHYECKHA aHa/M3 HM CHHTe3
uH(opMaLy, NPUMEHATb CHCTeMHbIH MOAXO0/ /I/If pellieHUsl MOCTaB/IeHHbIX 3a/jau.

3ajanust 3aKPBITOT0 THIIA

Buioepume ooun npaeunvuslii gapuanm omeema
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1. Cxema Y , TOKa3bIBaKIIas B3aHMOCBSI3b
coctaHbIx 4acreii CAP wu xapakrepusywmias ee JIMHAMHYeCKHE CBOICTBA,
Ha3bIBaeTCs:

QOYHKIIMOHAIBHOU

+CTpyKTypHOU

[IpuHUKMNIMATBEHOM

MoHTa)XKHOM

_XO’[,VZ

2. TouHOCTBH HCITI0/THEHUA CHCTeMOM dBTOMATHYECKOI0o yipaBJ/I€eHUA
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NpeANnCaHHOIr0 3aKOHA U3MeHeHHUs yIpaB/isieMOU BeJIMUMHbI Ha3bIBAeTCS:
+KauectBoM
HapgexxHocTbo
CaMoBbIpaBHHBaHUEM

3a,anmI OTKPbLITOI'0O THUIIA

Jaume pazeepruymotiit omeem na éonpoc

1. Kak Ha3biBaetcs cxema CAY c pery/iiTopoM nNpsMoro AeicTBusa?

LF0
HO Ty ol
X5
3 () co
X
I |«

IIpasunbHbili omeem: (PyHKLMOHa/NIbHasE cxema. [IpefHa3HauyeHa [jisi pa3bsCHEHUs
MPOLIECCOB, TPOTEKAIOL[UX B OTHAENbHbIX (PYHKLMOHA/JbHBIX LIENsX W/IA yCTaHOBKE B
11e/I0M, UCIIO0/Tb3YeTCs ZJisl aHa/in3a paboThl CUCTeMbI B CTaTUUECKUX PeXKUMax.

2. Kak Ha3piBaerca JsmHeriHas CAY, eciM KOPHH XapaKTepHUCTHUYECKOro
ypaBHeHMs Ha IUIOCKOCTH KOMILJIEKCHOI'0 IepeMeHHOr0 pacIo/IoKeHbl C/IeJyIIuM
o0pazom:

JO A

OTBeT nosicHUTe.

IMpasunbHbili omeem: ycrouuvBas. JIuHeliHasi cucteMa OyzZeT ycToiuumBa TOrja
TO/MILKO TOT/la, KOT/la BCe KODHM ee XapaKTepUCTUUeCKOrO0 ypaBHEHHUsI Ha TJIOCKOCTH
KOPHEHM pacrio/iaratoTcs cjieBa OT MHUMOM OCH.

3. Ec/ii 00beKT ynpaB/ieHUs XapaKTepU3yeTcsl CHCTeMOU B3aUMHBIX CBSI3ed MeX/y
BBIXOJHBIMH NapaMeTpaMHu (0/HO pery/Mpymoiiee WIH BO3MYyIaliiee BO3/eUCTBHE
OKa3bIBaeT BJMSHHE HA HECKO/JbKO BBIXO/JHbIX MapaMeTpoB), TO Kakas
MHOrokoHTypHasa CAP pekomenayercsa? OTBeT nosicCHHUTe.

IlpasunbHblli omeem: B3aUMOCBsI3aHHas. MHOIOKOHTYpDHasi CHCTeMa, KoOTopasi
DPEeKOMeH/IyeTCsi B TOM Cjydae, eClM OOBEeKT yIpaBeHUs XapaKTepu3yeTcsi CUCTeMOM
B3aMMHBIX CBSi3ed MeXKJY BbIXOJHbIMM MapaMeTpaMyd (OJHO Pperyjaupytoljee WIu
BO3MYLLaloL[ee BO3/IeMCTBUE OKa3bIBaeT BUSIHME HA HECKOIBKO BBIXOJHBIX MIapaMeTpPOB).
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4. Yto sAB/IsETCA MEePBOH 3ajadeil JMHAMHYECKOTo aHaiu3a padorer CAP? OtTBer
MOSICHHUTE.

IlpasunbHbili omeem: WCCAeOBaHWE CUCTeMbl Ha yCTOWYMBOCTb. CucreMa
ABTOMATHUYeCKOTO yTIpaB/ieHHus, TIpefiHa3HaueHHasi [/ yIpaB/ieHHus KaKuM-T1bo
TE€XHOJIOTMUeCKUM TIPOLIeCCOM WM arperatoM, B TIepBYI0 ouepeb J0/DKHA OBITh
pabotocriocobHoii. PaborocriocobHocth CAY  ormpefiensieTcsi ee  yCTOWUMBOCTBIO.
Y CTOMUMBOCTb CUCTEMBI — 3TO €€ CBOMCTBO NMPHHMMATh PaBHOBECHOE COCTOSIHUE I10CJIe
BLIBOJIA U3 3TOT'0 COCTOSTHUS U TIPeKpallleHus 1eiCTBUS BO3MYITIEHUS.

ITKoc-5. Cnoco0eH IUIAaHUPOBaTh TeXHUYECKOe O00CIy)XMBaHHe U PeMOHT
NMPOMBILIEHHOM NMPOAYKINHA

3aaHus 3aKPHITOrO THUIIA

Boioepume ooun npasunvuslit éapuanm omeema

1. KoHTpo/ib ¥ KOpPpEeKIHI0 PadoThl JIOKAJIbHBIX aBTOMAaTHUYECKHX CHCTEM
BBINO/IHsAET MHKpPo-OBM. OmnepaTop BMeIIMBaeTcsi B pPadoTy aBTOMAaTHYeCKHX
CHCTEeM TOJIBKO B C/lyuae 00Hapy)KeHHsl TeX WIH UHBIX HapymeHui xoxa TII. Takou
peXXxuM padoTsl MUKpPo-IBM Ha3bIBaercs:
MHdpopmMalimoHHO-COBETYHOIUN
+Pe)xuM CcyrnepBHU30pHOTO yIipaB/ieHust
Pe)xyiM HerocpeICTBEHHOT0 LIU()pOBOrO yrpaBeHUs!
2. CBoucTBO u3fenus (3/71eMeHTa, yCTPOMCTBA, CUCTeMbl) BBINOJIHATH 3aJaHHbIE
(pyHKIUM, coOXpaHsifi CBOM JKCIUIyaTallMOHHbIe TMoOKa3aTeJld B  CTPOro
HOPMHUPOBAHHBIX Mpe/ie/iax NMPHU 33/JaHHbIX PeXMMax U YCJI0BHMAX 3KCIUTyaTalUuUd B
TeyeHHe TPedyeMoro NpoMe)xXyTKa BpeMeHH, Ha3bIBaeTC:
+HazexxHocTb
YcronunBoCTh
CaMoBbIpaBHUBaHUe
PaboTrocrocobHoe cocTosHIEe
3. CBOWCTBO CHCTEMbI COXPAHATH Pad0TOCIOCOOHOCTH B TeUeHHE 3aJaHHOT'0 BPeMeHH
B ornpe/ie/IeHHbIX YC/IOBHSIX 9KCIUTyaTalid Ha3bIBAeTCA:
[10JIrOBeYHOCTh
+be3oTKasHOCTH
PeMOHTOIIPUTrO4HOCTD
CoxpaHseMOoCTb

3a/jaHus OTKPBITOr0 TUIA

Jlaiime pazeepuymulit omeem Ha 60npoc

1. Kakas CAP pekoMeHAyeTCA K HCIO0/Ib30BaHHI0, €C/TH 00BeKT XapaKTepu3yeTcs
3HAUUTE/IbHOH WHEPIMOHHOCTbIO, HMeeT IPOMEXKYTOUHYI (BCIIOMOraTe/lIbHYI0)
pery/iMpyeMyl0 BeJIMYHMHY, MeHee WHepPLUOHHYI0, YeM OCHOBHAas, a OCHOBHOM BHJ
BO3MYII|eHMs - MOCTyMawIilee Mo KaHa/ly pery/mpymoiiee Bo3jelucTBue?

IMpasunbHbili omeem. Eciv 00BEKT XapaKTepu3yeTcCsl 3HAUMTe/TbHOW WHEePLIMOHHOCTBIO,
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MMeeT TPOMEXYTOUHYHO (BCIIOMOTaTe/bHYI) peryjupyeMyl0 BeJMUMHY, MeHee
VMHEePILIMOHHYI0, UeM OCHOBHasi, a OCHOBHOM B/ BO3MYIl[eHUs - TIOCTYyIIatolllee 1Mo KaHamy
peryaupytoiiiee Bo3/ieliCTBUe, TO K UCIO/Ib30BaHUIO0 peKoMeH1yeTcsi KackaiHast CAP.

2. Kakoii MeToj 1e/seco00pa3H0 NMPUMEHHTH /I TOJIyUYeHHs BBICOKOT'0 KauecTBa
pery/iMpoBaHusA, eC/Td 00beKT XapaKTepu3yeTcsl HeCTalHOHAPHOCTHI) MapaMeTPoB U
MPH 3TOM BO3MYIIeHHE, H3MEHSAI0Iee AMHAMHKY 00beKTa, MO)KHO H3MEPHUTD?
ITpasunbHbili omeem. Eciu 00beKT XapaKTepr3yeTcss HeCTallMOHAPHOCThIO TTapaMeTpoB U
MpU  9TOM BO3MYII[eHHe, U3MeHsoIlee AUHAMUKY O0O0BbeKTa, MOXXHO W3MEePUTh,
1[e/1ecoo0pa3sHO  TIPUMEHHTbL  METOZ, TlapaMeTPHUUecKod  KOMIIeHCalldd, TO eCThb
aBTOMaTHUUYeCKOT0 M3MeHeHMs ITapaMeTPOB HaCTPOMKHU pery/isTopa.

JJono/siHume:

1. Ilyrem moc/iefoBaTe/IHOTO 00beAUHEHUS __ mpu
yCI0BHMH oOecriedeHHsi MaKCMMa/IbHOH YHUBEPCA/IbHOCTH CHCTEM, HAaJe)KHOCTH H
PaLMOHA/IBHOT'0 MCIMO/1b30BAaHUA HOBEUIIIMX METO/0B MOCTPOeHHMsI aBTOMAaTHYeCKHX
CHUCTEeM U TeXHUYEeCKHUX CPeJCTB CTPOUTCS aBTOMAaTHM3MPOBaHHasi CUCTeMa yIlpaB/ieHUs
CeMbCKOXO03MCTBEHHBIM Npor3BoACcTBOM (ACYII).

I1pasunbHbili omeem: CUCTEM yTipaByieHusi oTenbHbIMU TT1.

OkoHuaTenbHBIe  pe3ysbTaThl  00yueHHsi  (OpMHpOBaHUS  KOMITETEHLIUMN)
OTIpe/iesISiIOTCS  TIOCPe/ICTBOM TepeBojia 0asioB, HabpaHHBIX CTY/EHTOM B TIpoLjecce
OCBOEHUSI JUCLIUIIIMHBI, B OLleHKU: 0a30BbIl ypOBeHb C(POPMUPOBAHHOCTA KOMITETEHL[UH
CUMTAeTCS [JOCTUTHYTBHIM, eC/ld pe3y/bTaT 0OyueHHsI COOTBETCTBYeT OL[eHKe «3auTeHO»
(50-100 pedATHHTOBBIX OA/IOB).

3 IIOPSA/IOK ITPOBEJEHNSI IIOBTOPHOI
IMPOMEXYTOUYHOM ATTECTAIIUN

dopMa NMpOMe)KyTOUHOM aTTeCTalluy M0 AUCLUIIIMHE 3auem.

@DOoH/, OLIeHOYHBIX CPe/ICTB /ISl [IPOBe/leHus] IOBTOPHOW MPOMEXXYTOUYHOW aTTeCTaluu
(hopMHpyeTCsl U3 UKC/la OLIEHOUHBIX CPeJCTB 10 TeMaM, KOTOpble He OCBOEHBI CTYZIeHTOM.

IIpumeuaHue:

[ornoyHUTeTbHbIE KOHTPOJIbHbIE UCTIBITaHWsI IPOBOASTCS /IS CTYA€HTOB, HabpaBIIMX
meHee 50 OamioB (B cooTBeTcTBUM C «[losokeHHeM O MOAY/IbHO-PEHTUHIOBOM
CUCTEME» ).
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Tab6mna 7 — Kpurepun oueHKd ¢()OpMHPOBAHHOCTH KOMIIeTeHIIHI

Ko v HauMeHOBaHMe WHIWKATOPa JOCTW)KEHUS
KOMIIeTeHIUM (YaCTH KOMITeTEeHLIVN )

KpuTtepuu ortieHnBaHus CHOPMUPOBAHHOCTU
KOMIeTeHIMU (UaCTU KOMIIEeTeHI|H)

Ha 0a30BOM YpOBHE

COOTBETCTBYET OL[€HKE «3auTeHO»
50-100% ot MakcumasbHOro dasnia

N-1yk.1 AHanu3upyeT 3a/iauy, Belgenss ee 6a30BbIe
COCTaBJIAIOLYe, OCYLeCTB/IsIeT JeKOMITO3ULIUIO 3a/jauM.
N-2yk1 Haxogur v KpUTUYeCKU aHaIu3upyeT
MHpOPMALH0, He0OXOAUMYIO /7SI PeleHust
riocraBneHHoM 3agaun. U/I-3yk-1 PaccmatprBaet
BO3MOJKHbIE BAPUAHTBI pellleHus 3a/jaul, OLleHUBast UX
JIOCTOUHCTBA U HepocTaTku. M/1-4yk.1 ['pamoTHO,
JIOTUUHO, apryMeHTUPOBaHHO (hopMUpYyeT COOCTBEHHbBIe
Cy>KJeHUs U oljeHKU. OTnyaeT (akTbl OT MHEHUH,
VIHTepIIpeTalH, OLleHOK U T.JI. B PaCCY>X[eHUSIX JPYTUX
y4aCTHUKOB fledarenpHoctd. U/I-5yx1 Onpegenser u
OLleHMBaeT I0C/Ie/ICTBUSI BO3MOJKHBIX PeLleHUI 3a1auu
U-1nkoc-s. [InaHnpyeT TexHUueckoe 00C/Ty)KUBaHKe U
PEMOHT IIPOMBIIIJIEHHOU TIPOAYKLIUH

CTyZieHT, B OCHOBHOM, BJIaJieeT MaTepraaioM
10 TeMaM JIUCLIUTI/IMHBI, 3HaeT COBPEMEeHHbIe
METOZIbI YIIPaB/IeHUsI Pe)KUMaMU PabOTEI
ABTOMAaTHUECKUX CUCTEM YIIPaBIe€HHUS
TEXHOJIOTUYeCKUMHU TIPOLIECCAMU; MOYKET
aHa/IM3UPOBATh 3a7iauy, Bbijessis ee 6a30BbIe
COCTaBJISIFOIIME, HAXOIUTh U aHA/TU3UPOBATh
UH(OpMaIUo, He0OXOIUMYIO [/l PEIIIeHUS]
TIOCTaB/IEHHOM 3a/1au, paCCMaTpPUBAET
BO3MOJKHBIE BapHUAHTHI PeIlleHus 3a/1auy,
dbopmMHpyeT cCOOCTBEHHBIE CYXKIEHUS U
OLIEHKH, OTIpeZie/isieT ¥ OLIeHMBAEeT
TIOC/IeZICTBUSI BO3MOXKHBIX pelleHrH 3a/jau,
[IJJaHMPOBaTh TeXHUYECKOoe O6C]'Iy>KI/IBaHI/Ie n
PEMOHT ITPOMBIIILJIEHHON MPOAYKLIAU
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