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IlacnopT ¢oHJA OLIEHOYHBIX CPeJCTB

Tabmumma 1
O1ieHOUHBIE
dopmupyemble KOMIETEHLIUU
Mogynb AUCLUTIHBI MaTepHuasbl Konuuectro
W/ UX YacCTu
Y CpeJCTBa
Ob1yue cBeieHuUst 0 CobecenoBaHue 20
CUCTeMax U 3JIeMeHTax T -
eCTUPOBaHUe
dBTOMAaTHKH ITKoc-1. Crioco6eH 0CyILeCTB/IATh P
Cucremsr MOHUTOPHMHI TeXHMYECKOTO CobecepoBate 35
aBTOMaTUYeCKOro COCTOSIHHS 060pY/JOBaHHs TectupoBaHue 138
yTpaB/IeHHs TO/ICTaHI[1Ii 37IEKTPUYECKUX CeTei PT'P 19x6
Amnanu3 1 cuHTe3 TectupoBaHue 82

1 OEHOYHBIE MATEPUAJIBI, HEOBXOJVNMBIE

JIUIA OIIEHKY 3HAHWI, YMEHU 1 HABBIKOB JESATE/IBHOCTH

B ITPOIECCE OCBOEHMSA JUCIIAITI/IMHBI

Tabmuia 2 — @opmupyeMbie KOMITeTEHLIUN

O1ieHOUHBIE
Ko/ v HauMeHOBaHuUe Koj 1 HauMeHOBaHWe WH/JUKAaTOpa AOCTHKeHHsI MATEDHAEL
KOMIIeTeHI U1 KOMITIeTeHI[MHY (4aCTH KOMIEeTeHIINN) P
Y Cpe/iCTBa
Mopaynb 1. O0mmue cBeieHHsI 0 CHCTeMAaX U 3JIeMeHTaX aBTOMaTHKH
W -5mkoc-1 icrionb3yeT ¢pu3MKo-MaTeMaTHYeCKUid anmapar

TIpU aHa/IU3e U MO/leJTMPOBAHUM 2/IeKTPUUECKUX 1ierel 1 CobecenoBaHue
3/1eKTPUUECKUX MALLKH C UCMOIb30BaHUEM TectupoBaHue

ITKoc-1. CriocobeH
OCYIIIeCTBJISATh
MOHHUTOPUHT
TeXHUUeCKOTO
COCTOSIHUSI
obopyoBaHust
TIO/|CTaHLIUM
3JIEKTPUUECKUX CeTel

MH(OPMALIMOHHBIX U 1IU(MPOBBIX TEXHOJOTUU

Mopayb 2. CucTeMbl aBTOMAaTHYeCKOr'0 ynpaB/IeHus

N O-5nkoc-1 icnob3yeT hrU3uMKO-MaTeMaTHUeCKU arirapar

o CobecenoBaHue

TIpY aHa/iM3e U MO/Ie/TMPOBAaHUU 3/1eKTPUUECKUX Lierei U
TecTtupoBanue

3/IeKTPUYECKUX MAIIVH C UCTI0/Ib30BaHUEM PI'P
VMH(GOPMAaLIMOHHBIX U LIM(POBBIX TeXHOJIOTHUI
Mopayab 3. AHa/IU3 U CUHTE3
N -5mkoc-1 icrionb3yeT ¢pu3rMKo-MaTeMaTHYeCKUid anmapar

TIpU aHa/u3e U MOZe/IMPOBaHMH 3JIEKTPUYECKUX LeTei U

TecTtupoBanue

3/IeKTPUUYeCKUX MAIIUH C UCTI0/Ib30BaHUEM
MH(OPMALIMOHHBIX U LIU(MPOBBIX TEXHOJOTUU




OneHOYHbIe MaTepUaJIbl M CPEACTBA /1A POBEPKH
¢()opMHUPOBAHHOCTH KOMIIETeHLINH

Mopaynb 1. O0uiue cBeieHUsI 0 CHCTEMAaX U Y/IEMEHTaX aBTOMAaTHKH

Bonipocsl /151 codeceoBaHUs:

ITouaTue cxeMsl.

Bup! 1 TUIiel cxem.

TpeboBaHUS K CXeMaM.

YcoBHbIe rpaduueckre 0003HaueHUs 31eMeHTOB aBTOMAaTHKU B CXeMax.

CTpyKTypa ¥ TIPHHLIMIT TIOCTPOEHHUsI TIPUHI[UIAABHON 3/1eKTPUUYECKOH CXeMbl YIIpaBJIeHMS,
OJIOKUPDOBKM W CHTHaAM3allid MallMH M MeXaHW3MOB TIOTOUHOW JIMHUM (Ha KOHKPEeTHBIX
rpuMepax).

6. Bu/bl U TUTIBI CXeM.

7. Oripenenenve QyHKIMIA 3/1eMeHTHOM 6a3bl CAY.

8

9

ke

HaxoxxpneHune Bo3geiictBuii u curHanoB CAY.
Ornpepenenue npuHLuma ynpasnenus CAY.

10. CocraBneHue TOrMKy paboThl cxembl CAY.

11. CoBepiueHcTBoBaHMe CAY Ha OCHOBe couyeTaHUsl (PyHAaMeHTaTIbHbIX IPUHLIMIIOB yTIpaB/IeHUsl.

12. TIpounTaTh NpUHLMNHAIBHYIO cxemy CAY.

13. Kak onpefiesieHs! pyHKIMHU 371eMeHTHON 6a3bl CAY?

14. Kakumu cBoiicTBaMy 00/1aiaeT 0ObeKT yrpaBieHus ?

15. Kak cocraBneHa pyHKLMOHanbHas cxemMa CAY?

16. Kakoii puHIMI yrpaB/ieHus 3a/0)KeH B cucTeMe?

17. Kakast oOpaTHasi CBsI3b JeCTBYeT B CHCTEME U B UeM OHa MPOSIB/ISIETCS?

18. B uyem 3akiouaercs coBepuieHcTBoBaHHe CAY Ha ocHOBe coueTaHusi (yHAaMeHTalbHbIX
TIPUHLUIIOB yIIPaB/IeHUs?

19. Kak Ha3bIBaeTcsi cxeMa, Orpe/esisitolas MoJHbIM COCTaB 37IEMEHTOB U CBsi3el MeX/y HUMU?

20. Kakum 06pa3oM MpoU3BOASTCS MyCK U OCTAHOBKA 3/IEKTPO/IBUTATe/Iel BCeX MalllMH U MEeXaHHU3MOB
MOTOYHOM JIMHUU?

KomnbroTepHoe TectupoBanue (TCk)

Bbibepume 00uH npasuibHblll 6apuaHm omeema u Haxcmume KHonky «/lanee»

CBOIICTBO 3/IEMEHTa CHCTeMbI lepeaBaTh BO3/eHCTBHA OT BX0/ia K BBIXOAY 0€3 HCKa)KeHUH, HO C
O0TCTaBaHUEM BO BpeMeHH, Ha3bIBaeTCs:

CamoBbIpaBHUBaHNE

+3ana3/bIBaHue

AxKymynupyromasi CriocoOHOCTb

HepLUUOHHOCTB

Bpemsi 0T MOMeHTa Mo/ja4y BO3MYILIeHUs 40 MOMEHTA, KOI/ia ynpas/jisieMblil TIapaMeTp JOCTUTHeT
CBOEro HOBOr0 YCTaHOBUBILIEr0Csl 3Ha4eHHUs, Ha3bIBAeTCH:

+Bpewms pa3sroHa

Bpewms 3amnasjbiBaHus

ITocTosHHas BpeMeHU

Bpewms perynupoBaHus

Bpems, B TeueHHe KOTOPOro peryjupyeMblid NapaMeTp Noc/ie HAaHeCeHUs1 BO3MYIeHHs He
HU3MEeHAeTCsl, Ha3bIBaeTCs:

+Uncroe 3anaszpiBaHye (epefaToyHoe, TPAHCIIOPTHOE, JUCTaHLMOHHOE)
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[TepexogHoe (eMKOCTHOe) 3ara3/jbiBaHue

ITonHOE 3ama3/ibIBaHMe

C yBe/lMUeHHEM MOCTOSTHHOM BpeMeHH 00beKTa /I/IUTe/TbHOCTD MepPexo/HOro mpoiecca:
+IIponopLioHaILHO BO3pacTaer

[TporiopiMoHaIbLHO YMEHbIIIAeTCs

He u3smensieTcst

Pe3ko ymeHblaeTcs

Ilpu yBe/iMueHHUH NOCTOSTHHOM BpeMeHH T, yC/I0BHsA yNIPaB/IeHUs 00 beKTOM:

He 3aBucar

Ynyuwarorcs

+YXypamarorcs

3HaAUWTeJIbHO YJIyYIlaTCs

XapaxTep nocTaB/IeHHOMH 3a/1auH, yC10BHS MIPOBe/ieHNsl ONbITOB, XapaKTep 3KCITyaTal{MOHHBIX
BO3MYIL[eHUH, A0MYCTUMBIE M0 TEXHO/IOTHUYECKUM TPe0OBAaHUAM OTKJ/IOHEHHUS UCC/IeyeMoi
BeJIHYMHBI OMpeJie/ISIIT BbIOOP:

+Metoia ueHTUGUKAIMK 00BbEeKTa

Perynsrtopa

Mertopa uccnenoBanust CAY Ha KaueCTBeHHbBIE TIOKa3aTed PaboThI

Kpurepus ycroiturBoctu CAY

NpenTndukanus 00beKTa aBTOMaTH3aMU MOXKET ObITh BbIMO/THEHA:

TOo/IBKO 3KCIIepuMeHTalbHbIMU MeTOjaMU

To/IBKO UKC/IeHHBIMU MeTOZlaMH C IpuMeHeHreM OBM

+Kak 3KcrieprMeHTa/NIbHBIMY, TaK U UMC/IEHHBIMU MeTOJaMu

Mopenb, noj KOTOPOH Mopa3yMeBaeTCsi COBOKYNHOCTh YpaBHEeHUH M 'PAaHUYHBIX YC/I0BUH,
ONMUCHIBAKINMX 3aBUCUMOCTE BBIXOAHBIX BeJIMYHUH OT BXO/JHBIX B YCTAaHOBUBILIEMCH U NePexX0/{HOM
peXXuMax, Ha3bIBaeTcs:

dusuyeckas

+Maremarnueckas

OJIeKTPOHHas

B ocHOBe Mo 00MsI MO/Ie/TH U OPUTHHAJIA JIE)KHUT:

[MpuHtMn feicTBus

+U1eHTUUHOCTE MaTeMaTHUUYeCKOT0 OMMCaHKUs MPOLIECCOB B MO/Ie/TU U OpUTHHase

KoHcTpyKTHBHOE HCIIONHEHNe

OcHOBHOe Ha3HaueHue

MeTop nocTpoeHusi Mo/ie/d 00beKTa, IPUMEHUMOM JI/If BCero Kjiacca OJJHOTUITHBIX 00beKTOB,
T03BOJIAIOIEH OLIEHUTH B/IUsIHME KOHCTPYKTHBHO-TEXHO/IOTHYECKHX NTapaMeTPOB 00beKTa Ha ero
CTaTUYecKHe U JJUHaMU4YeCKHe XapaKTePUCTUKH NPH HeBbICOKOH TOUYHOCTH OMUCAHMSA, HA3bIBAETCS:
+AHanMTAYeCKUI

OKCIlepuMeHTa/IbHbIN

JKCrnepruMeHTa/IbHO-aHaTMTUYeCKUI

MeTop nMoCTpOeHUsI MO/Ie/TH, KOTOpasi XapaKTepu3yeTcs 00/1bII0 TOYHOCTHIO, a PU
HCI0/1b30BaHUH aKTHBHOI0 3KCNePUMEHTa U 3HAUMTe/IbHO MeHbIINMHU TPYy/AO3aTPpaTaMHu,
Ha3bIBaeTCH:

AHanutrueckut

+3DKCrneprMeHTalbHbIN

JKCrnepruMeHTa/IbHO-aHaTMTUYeCKUI

Bo/ibiye nepcrneKTUBBI HMeeT JKCIepUMeHTa/IbHO-aHA/IMTHUeCKH MeTo/| IOCTPOeHUsI MO/ie/T
00BbeKTa, NPy KOTOPOM:



+YpaBHeHUs CTaTUKU Y IMHAMUKU COCTABJISIIOT aHAIMTUUECKUM MeTO/I0M, a KO3 (HULIMeHThI 3TUX
ypPaBHEHHI HaXOJAT KCIIePUMEHTA/IbHO Ha PeaibHO CYIeCTBYHOLIMX 00BeKTax

Cratuyeckue U JUHAMUUECKHe XapaKTepPUCTUKU CHUMAIOT 3KCIIepUMEHTA/IbHO, 3HaueHus1 KO3(ULIMEHTOB
orpeziesItoT aHaTUTUYeCKU

Ban3ocTh pe3y/bTaTa UMC/I€eHHOr0 peilieHNs AU ¢epeHI|Ha/TBHOT0 YPaBHEeHHS U
JKCIepPUMeHTa/IbHOU MepexoiHoN XapaKTepHCTUKHU SIB/IAETCA KpUTepueM:

OnTrManbHOCTH

MuxaiinoBa

+A1eKBaTHOCTH MO/Ie/Td ¥ 00beKTa

I'ypBuija

JInHeapu3alusa HeJIMHEHHbBIX CTaTHUYeCKHX XapaKTePUCTUK OCYI[eCTB/IAETCH HeCKO/TbKUMH
MeToaMmH. MeTo/;, 0OCHOBAaHHBIN HA Pa3/I0)KeHUH aHa/TuTHYecKor QyHKIuM y=f(x) B psig Teilyiopa u
0TOpachbIBaHNY YWIEHOB BHICIIEro MOPSAAKA Ma/IOCTH, Ha3bIBAGTCH:

MeTo[, KacaTenbHON

Mertop, ceky1uei

+MeTo/, ManbIX OTKIOHEeHUI

Jlns onpeje/ieHNs1 BpeMeHHOHM XapaKTepPHCTHKHU (KPUBO# pa3roHa) 00beKTa Hajio NPOBeCTH:
AKTHBHBIN 5KCMIEPUMEHT C UCI0/b30BaHUEM MTePUOJNYECKOr0 BXOJHOTO BO3/IeCTBUS
+AKTUBHBIN KCTIEPUMEHT C UCT0/Ib30BaHKEM arepruoiiyeckoro BXOJHOTO BO3/elCTBUS
[TaccuBHBIN SKCIIEPUMEHT

Jlns onpejesieHNsI KOMIIJIEKCHOM YaCTOTHONM XapaKTePUCTUKH 00beKTa Hafio MPOBECTH:
[TaccuBHBIN SKCIIEPUMEHT

AKTHBHBIN 5KCMIEPUMEHT C UCI0/Ib30BaHWEM arlepUoMuecKoro BXOAHOI0 BO3/|eMCTBUS
+AKTHUBHBIN 5KCMIEPUMEHT C UCI0/Ib30BaHUEM MePUOJMUeCKOr0 BXOJHOTO BO3/1eHCTBUS

Ilpu BHICOKOM ypOBHe IOMeX M B (JIyYae HeBO3MO)XXHOCTH OPraHU30BaTh Tpedyemoe
AeTepMHUHUPOBAHHOE BO3/IeiiCTBHE /I/Is1 IOCTPOEHHs Mo/ie/Td 00beKTa 1je/1ec000pa3Ho MPUMEeHHUTD:
+3KCIepyuMeHTa/IbHbINA MeTOo/, C TaCCUBHBIM 3KCIIePUMEHTOM

AHanUTUUeCKUN METO/,

OKCrepuMeHTabHbIN MeTO/| C aKTUBHBIM 3KCIIEPUMEHTOM

Jins BBINOTHEHUA WeHTH(UKALMU 00beKTa aBTOMaTH3aLU YHC/IeHHBIMU METO/AaMH C
npumeHeHnem JBM Heo0xopumo:

TosibKO ompezenuTs CTPYKTYPY AuddepeHLInaIbHOTO YpaBHEHUS

TonbKo onpefenuTs Ko3duiieHTs! AU depeHaTbHOT0 ypaBHEHNS

+OrnpesenuTh CTPYKTYPY AU(depeHLIMaTbHOr0 YpaBHEHUS U er0 KO3 GULMeHTbI

I'paduueckas ¢opma npe/jcraB/ieHUusi yCTAHOBKH, MOSICHAIONAs PUHIUI /IeHiCTBUA U
B3aUMO/IeCTBUSA Pa3/IMYHbBIX ee 3/IeMeHTOB, YCTPOMCTB UM B I|€/I0M CUCTeMbl aBTOMaTUKH,
Ha3bIBaeTCs:

+Cxema

Yeprex

OCKU3

I'padux

CxeMbl opa3/e/isAl0TCA Ha BUABI: 3/IeKTPUUYecKHe, riipaB/iiueckye, MHeBMaTHuecKHe,
KHHeMaTH4ecKue, KOMOMHHUPOBAaHHbIE B 3aBUCHMOCTH OT:

OCHOBHOrO Ha3HaUeHUs

+Bu1/I0B 3/1eMEHTOB U CBsi3eid, BXOASAIIMX B COCTaB yCTaHOBKU

KoHCTpyKTHBHOrO MCHIOTHEHUST

[IpuHuMmna ynpasieHus

CxeMbl O/pa3/e/isAl0TCA Ha TUNIBI CTPYKTypPHbIe, (yHKIIHOHA/IbHbIE, IPUHIMIIHA/IbHbIE,
coefMHeHU# (MOHTA)KHBIE), MO/K/TIOUeHHUs, 001I[1e, PAC0/I0)KeHUsI B 3aBUCUMOCTH OT:
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+OCHOBHOI0 Ha3HaUeHUs!

BuzioB 3/1eMeHTOB U CBsA3el, BXOJALMX B COCTaB yCTaHOBKU

Buga sHepruu

KoHCTpyKTHBHOrO MCNO/IHEHUs!

Cxema, oTpakaroljasi B3auMoO/ieliCTBHe YCTPOICTB, 0/10K0B, y3/10B M 3/IeMEHTOB aBTOMAaTHKH B
mpoijecce UX padoThl, Ha3bIBAETCA:

MoHTtaxxHas

CrpykTypHas

[IpuHunuansHas

+®yHKIMOHA/IbHAs

M3o0pakena cxema C AY c peryi1aTopom NpsAAMOro AefcTBHA:
+®yHKIMOHA/IbHAs

CrpykTypHas

[TpunnmnuaneHas

MoHnTaxHas

CxeMa, nokasbIBawIiasi B3aMMOCBA3b COCTaBHbIX uacTeli CAP u xapakTepusymwuias ee
AVHAMU4YecKHe CBOMCTBA, Ha3bIBAeTCA:

DyHKLMOHAIbHAs

+CTpyKTypHas

[TpunimnuanbHas

MoHnTaxHas

X3

Xy

X2

_X0>[)[/2

T
}

X
/ [,I/] ‘ 5
Cxema CUCTeMBbI pery/IMpoOBaHus TeMIlepaTypbl

TeM/IOHOCHUTEJISl 36PHOCYLIN/IKH:
MoHTaxHas

[IpuHLunuansHas

@ yHKIMOHA/IbHAs

+CTpyKTypHas

Cxema, MokKa3bIBawIas coeiHHeHHs COCTAaBHbIX YacTel YCTAaHOBKH U OIpe/e/isAioinias MpoBoja,
JKT'YThI, Kabe/ i Wik TPyOonpoBo/ibl, KOTOPHIMH OCYILIECTB/IAIOTCS 3TH COeJMHEHHUS, a TAK)KE MeCTa
UX MpHUCOeJUHEHUS U BBO/la, HA3bIBAETCH:

+MoHTaxKHas

ITogxtoueHus




Pacrionioxxkenus

[IpuHLMnuansHas

Bce anmapaTsbl ¥ ey UMeIOT OIpe/ie/IeHHYI0 IIU(POBYI0 U OYyKBeHHYI0 MAapPKHPOBKH Ha CXeMax:
+MOHTa)KHBIX

CTpyKTypHBIX

DyHKIMOHAIBHBIX

Pacrionioxxkenus

Cxema, onpeje/fi0Ias MO/JTHBIM COCTaB 3/IeMEHTOB U CBfAA3eH MeXX/ly HUMM, U, KaK IPaBUIo,
AaoLIas JeTajabHoe MpeJACTaB/JIeHHe 0 MPUHIUNAX Pab0Thl yCTaHOBKH, Ha3bIBAETCA:
ITogxmtoueHus

Pacrionoxxenust

+IIpuHyUNUanbHas

MoHTaxHast

BbipensiroTcs Henu CU/I0BbIe, ypaBJ/ieHMsl, KOHTPO/IfA, CATHA/IM3al[UM Ha CXeMax:
+IIpyHLUITHA/IBHBIX

@ YHKIMOHATbHbIX

CTpyKTypHBIX

Pacrionioxxenus

Ha cxemax {0/DKHO OBITH KOJIMYECTBO W3/IOMOB M MepeceueHnil TMHUN CBA3HU:

He no/mkHO OBITE

bespasmuuHo

Haubosbiee

+HavmeHsbI111ee

Bce 371eMeHTBI 0/{HOTO anmnapara Ha IPUHIMIIHA/ILHOM CXeMe IM0/TyYaloT 0yKBeHHoe 0003HaueHune:
PasnmuunHoe

+OparHakoBoe

JomnyckaeTcs v TO U ipyroe

Bce 371eMeHTBI Ha 3/IEKTPUYeCKOH MPUHIMITHA/TBHOM CXeMe H300Pa)KalTCs B MOJ/I0)KeH!UH, KOrja Ha
Hee:

[TogaHo HanpsbkeHue

+OTCyTCTBYeT HalpsbKeHUe U Ha OT/e/IbHbIe 3/IEMEHThI He [JeHCTBYIOT HUKaKhe MeXaHUueCKHue
BO3/IelCTBUS

Ha oTpenbHbIe 371eMeHThI CXeMbl JeHCTBYIOT MeXaHUUeCK1e BO3/eHCTBUS

IIyck 1 ocTaHOBKA 3/1eKTPOABUTraTe/ el BceX MalllMH U MeXaHU3MOB MOTOYHOM JIUHUM
NMPOU3BOJUTCH:

+I1ycK - mpOTUB JBWKEHUS MPOJYKTa, OCTAHOBKA - 110 XO/1y €ro JBUXeHHUs

[Tyck - mo xomy ABWKeHHUs MPOAYKTA, OCTaHOBKA - TPOTUB €ro JABWKeHUSs

[Tyck v ocTaHOBKa - MPOTUB JBUXKEHUS MPOAYKTa

[Tyck 1 ocTaHOBKa - TI0 XOAY ABWKEHHUS MPOAYKTa

CxeMoil aBTOMAaTHYECKOr0 YpPaB/IeHUs MOTOYHOM JTHHUEH J0/DKHA ObITH MpeyCMOTpeHa
NMPOU3BO/ICTBEHHAsA 0CTAHOBKA ee B TAKOH M0C/1e/l0BaTe/IbHOCTH:

+CHaya/ia OCTaHaB/IMBaeTCsl TOJIOBHOM MexXaHHU3M, a 3aTeM C BblJ|eP>KKOM BpeMeHH BCe OCTaJ/IbHbie
MaIllMHbI, 0CBOOOIUBIIIMECS OT TIPOYKTa

Bce MalvHbI 0cTaHaBIMBAKOTCA OJHOBPEMEHHO

MalmHbl 0CTaHaB/IMBAKOTCS B MOC/€I0BATE/IbHOCTH TIPOTUB JIBWXKEHUS] IPOAYKTa

IIpu aBapuiiHOM OTK/TFOYeHHUH OJHOH M3 MAIIMH MOTOYHOH JIMHHUH A0/DKHBI 0CTAaHAB/IUBATHLCS 0e3
BbI/IeP)KKH BPeMeHHU:



Bce MallivHbI TOTOYHON TMHUAU

+Bce MammHbI, paboTarolye Ha ee 3arpy3Ky
Bce MaivHbI, paboTaroliie Ha ee pa3rpysKy
IIpuHIUNHATbHBIE 3/IEKTPHYEeCKHEe CXeMbI YUTAI0T:

CripaBa HasieBO, CBepXy BHU3
+CreBa HanpaBo, CBepXy BHU3
CripaBa HasieBO, CHM3Y BBepX
bespasmuunHo

JI1s1 H3roTOB/IEHUS], HACTPOHMKH, PEry/IMPOBKH, YKCI/TyaTalliy M PEMOHTA YCTaHOBKH He00X0 MO0

HMeTh:
+KomriekT cxem

TOJIBKO IPUHLUITUATIBHYIO CXeMy
TO/IbKO MOHTa)KHYIO CXeMy
ToNBKO (PYHKIIMOHA/IBHYIO CXeMY

Ta6ymia 3 — Kpurepuu oreHKH copMHPOBAHHOCTH KOMIIETeHI{HI

Kop v HarimMeHOBaHKe
WHJUKAaTOpa JOCTHKEeHUs
KOMIIeTeHI U
(4acT KOMIETeHI 1K)

KpuTtepuu otieHrnBaHusi CHOPMUPOBAHHOCTU KOMIIETEeHIUU
(4acTy KOMITETEHLIUM)

COOTBETCTBYET OL[€HKE «3aUTEHO»
50-100% oT MakCUMaJILHOIO Hania

N/-5nkoc-1 Mcrionb3yeT dusuko-
MaTeMaTH4ecKui anrapar npu
aHasM3e U Mo/lelTMpOBaHUM
3JIEKTPUUECKUX LieTield 1
3/IEKTPUYECKUX MallK1H C
UICTI0/Ib30BaHUEM
MH($OPMAaLMOHHBIX U LI(POBBIX
TeXHOJIOTUU

CTy/leHT NpUHIMaeT aKTHBHOe yJacTHe B X0/le TIPOBe/leHHs
TIPaKTHUEeCKOT0 3aHSATHSI, TIPaBUJIbHO OTBeYaeT Ha MOCTaBIeHHbIE
BOIIPOCHI, 3HaeT BHU/Ibl U TUTIBI CXeM, TpeOOBaHHS K CXeMaM,
yCJIOBHBIe Tpadrueckre 0003HaUeHUsT JIEMEHTOB aBTOMATHKU B
cxeMax, 00J1ajiaeT HaBbIKaMU COCTaBJIEHHS JIOTUKH PabOTHI
TIPYHLAITHAIBHBIX CXeM CHCTeM aBTOMAaTHUeCKOro YIIpaB/IeHHs,
yBepeHHO YWTaeT MPUHLIUIHA/IBHbIe CXeMBbI, orpefensieT GYHKIUN
3/IeMeHTHOU 0a3bl, COCTaB/sieT PYHKIMOHAIBHBIE CXeMbI, IOTUIeCKH
MBICJIUT; CIIOCOOeH KCII0/Ihb30BaTh MaTeMaTHUeCKHUi arnrapar rnpu
aHasM3e ¥ MO/Ie/TUPOBAHUM JIeKTPUUECKHX TLIeTeld U 37IeKTPUUYeCKHX
MallVH U TIPUMEHSITh Cpe/ICTBa MH(POPMALMOHHBIX, KOMIIbIOTEPHBIX
¥ IM(POBBIX TEXHOIOTHH JJIs TIOMCKA, XpaHeHus1, 00paboTKH,
aHa/M3a U NpeJcTaBaeHus HHQOpMaui

Mopayasb 2. CucTeMbl aBTOMaTH4eCKOro ynpaB/ieHUs

3amuTa 1abopaTopHbBIX padoT (codeceJoBaHKE) MO MOAYJIIO 2
Bonpocbl 015 cobecedosaHusi:

YcroitunBocts CAY.
Kauectso CAY.

PN AN

[ToHsiTHE CHCTEMBI aBTOMaTUUYECKOTO ypaBJieHUs (peryaupoBaHus).
CroiicTBa 1 MapaMeTpbl 00beKTOB aBTOMATHUYeCKOT'O YIIPaBJIeHMUS.
Yro mpeAmonaraeT CTaTUuecKuii aHamu3 pabotet CAY?

UYro npefrosiaraeT AMHaAMAYECKUi aHa/in3 pabotel CAY?

ABTOMaTHUeCKUe peryisTopbl, Kiaccudukaiiys, napaMmeTphbl, XapakKTePUCTUKHU.
YCTpOMCTBO Y TIPUHIUI AeMCTBUSI KOMaH goarnapaTa KOI1-12Y.




9. [IlouemMy B KauecTBe TNPHUBOJHOrO JBUraresss B anmapare MCIO0Ab3yeTCs aCUHXPOHHbIN
3J1eKTPOJBUraTe/Ib?

10. Kak ycraHaBIMBaeTcsi BpeMsi LIUKJIa U BpeMsi OT/Ie/TbHOM orepariuy Ha rpubope?

11. Kak ocy1ecTB/sieTCsd CaMOOCTaHOB KOMaH/joarirapara B KOHL|e [JUK/ia?

12. CKOIBbKO He3aBUCUMBIX 3/IEKTPUUECKUX Lierleill MOXKHO MOJK/TFOUMTh K KOMaH/joanmnaparTy?

13. Cko/IbKO He3aBUCUMBIX BblZlepKeK BpeMeHU MoxkeT co3zars KOII-12Y7?

14. Kak oTpa3uTcs MOHWKeHWe HarpshkeHUsl B ceTH Ha paboTe KoMaH/oarmapaTa?

15. MoJKHO /i1 OJK/IFOYNTE K KOMaHZoanmnapaTy TpexgasHblli aCHHXPOHHbIN 3/1eKTPOJBUraTesb C
KOPOTKO3aMKHYTBIM POTOPOM?

16. YTo Ha3bIBaeTCs CUCTEMOM aBTOMaTHUUeCKOro yrpas/ieHusl (pery1rupoBaHus)?

17. Knaccudukauus CAY.

18. Kakue NpUHLMITBI UCTTO/B3YIOT B OCHOBe MocTpoeHus CAY?

19. Kakou nporiecc B CHCTeMe Ha3bIBaeTCsl MepexXoAHbIM?

20. Kakue napameTpsl XapakTepU3yIOT KaueCTBO pery/vpoBaHus?

21. K kakuMm cuctemam oTHocuTcs uccieayemasi CAP cornacHo anroputmy (yHKIIMOHUPOBaHUS?

22. Kakol xapakTep rnepexo/iHOro rpoiiecca B uccienyemoii CAP?

23. C HaymMuveM Kakoi 06paTHOM CBsi3u GYHKIIMOHUPYET UCCIeyeMasi CUCTeMa?

24. VI3 KaKuX 3/IeMeHTOB aBTOMAaTHMKH COCTOUT MCCeyeMasi cucteMa?

25. dyHKIMOHA/IbHAs CXeMa UCCIeyeMOM CUCTEMBI.

26. Yka3aTb BCe BH/bl aBTOMAaTU3aLMH1, IIPUMEeHEeHHbIe Ha KOMILIeKce.

27. Ha3HaueHHe aBTOMaTHMYeCKUX BBIK/IHOYATe/Ied B CU/IOBBIX LIeMsAX 3/IeKTPOJBUTaTesIei.

28. KakuM 06pa3oMm oCyIIlecTB/sIeTCs 3allliTa 3/1eKTpo/iBUTaTesiell OT reperpy3ku?

29. B kakoW MOC/Ie0BaTeIbHOCTU MNPOM3BOAUTCA OTK/IIOUEHHE 3JIeKTPOJBUTraTesed JMHUK TI0
OKOHYaHHU paboThI?

30. IlouaTue ajropyuT™Ma yrpasjleHUs.

31. Knaccudukalys peryasiTopos.

32. B 4yem 3ak/rouaeTcs IIPUHLIMII yIOpaBJeHUs [0 OTK/IOHEHUIO, [0 BO3MYILEHUIO,
KOMOWHUPOBaHHbIH?

33. 3aKOHBI peryJaupoBaHus.

34. UeM  XapaKTepu3yIOTCSl  Dery/sTOpbl  pelerHoro  JeucTBUsl  (ZABYXMO3ULIMOHHBIE,
TPeXIIO3UL[MOHHBIE)?

35. Uro mpencTaBnsioT coboii BpeMeHHBIe XapaKTepuCTHKU II-perynsaropa, M-perynsaropa, I11-
perynaropa, ITW/I-perynsropa?

KomnerortepHoe TectupoBanue (TCk)
Ycmotiuusocmb CAY. Ycnosusa ycmoluugocmu AUHEUHbIX CUCMEeM.

Anzebpauueckue kpumepuu ycmotivugocmu Payca u I'ypsuuya.
YacmomHble kpumepuu ycmotyusocmu Hatikeucma u Muxatiiosa

Bbibepume 00uH npasuibHbIll 6apUAHM 0meema u Haxcmume KHoNky «/lanee»

Ecnu CAY 3a cueT cBOMX BHYTPEHHHX CHJI BO3BPAlljaeTcsi B COCTOsIHHE PaBHOBeCHs M0C/Ie
yCTpaHEeHHUs HeIlJIAHUPYeMOoro Bo3/eiiCTBHSA (BO3MYIIeHHUsI), TO OHA Oy/eT:

+ YcroiiunBa

HeycrorunBa

HelitpanbHa

Ha rpanu ycroiunBoctu
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n n—-1 _
JIuneiiHasa CAP, onucbiBaeMasi ypaBHeHUEM (a,p" +a,p" +.4a, ,p+a,)y=0 OyaeT ycroHuuBa

JIMIIb B TOM C/Iy4yae, ec/li KODHU COOTBETCTBYIOLer0 XapaKTepUCTUYeCKOro ypaBHeHHUs
BellleCTBeHHbI, Pa3/IMYHbI U UMEKT 3HaUeHHUs:
+ 44y A, —oTpuuaTenbHbIe.
Ay Ay ... A, | — OTPHULIATEIIBHBIE.
A, =0
A, A, ... A, —IOJIOKUTEIIBHBIE.
A,..A, —OTpULIATEIbHBIC.

A, — IOJIOKUTEIbHBIM.

S
~¥

Kakas U3 nepexojHbIX XapaKTepHCTHK
COOTBETCTBYeT HeyCTOMYMBOM cHcTeMe?
a

6
t+8
2

L3

<l
~Y

I'paduk cBOGOAHOrO ABMIKEHHUSA CHCTEMBI NOKa3bIBaeT, UTo
KOPHM XapaKTepUCTUUYeCKOr0 ypaBHeHMSI:

BeriectBeHHbIE

KommnnekcHbie

+ MHuMBIe

JI/IA1 yCTOMUMBOCTH JIMHEHHON CUCTEMBI C XapaKTePUCTUYEeCKHM YPaBHEeHHEM

a,p+ap +a,p+a, =0

He00X0MMO BBHINO/THEHHE /IBYX yC/I0BHi (KpuTepuii 1LA.
BbIlIHEerpajcKoro):
a,,a,,a,,d4; >0

a,a, < a,a,
a,,a,,d,,a; <0

a,a, > a,a,

11



{ao,al,az,a3 >0
+ | aa,>aya,

{ao,a,,az,a3 <0
a,a, < a,a,

Onpepenuts c NoMoOIbI0 KpUuTepusa BeimHerpaackoro ycronunsoctb CAP, xapaKkTepucTHYeCKoe

ypaBHeHHe KOTOPOu a0p3 + alpz +a,ptay; =0 npu ao=75; a1=1,5; a»=0,3; a3=0,01.
Ha rpanune ycrolumBoCcTH

YcroitunBas

+ HeycroiturBas

HetitpanbHasi

I'padmueckn u3obpaxkeH B BH/e JUarpaMMbl KpuTepuit
HarikBucra

I'ypBuija

Payca

+ BbllHerparkoro

Onpepenuts c noMompbio kKpuTepusa Payca ycronunBocts CAP, xapakTepucTHYeCKoOe ypaBHeHHe
KoTopoii 4p*+7p3+5p>+3p+1=0.

HeycronunBas

+ YcroliunBas

Ha rpanune ycrolumBocTH

HetitpanbHasi

Ec/u Bce 3/1eMeHTBI IepBOro cTo/10na tadmipl Payca HMeOT 0/JHHAKOBbIe 3HAKH, COBIA/AIOIIUE CO
3HaKoM Ko3¢dunuenta aop, To cucrema:

HeycronunBas

+ YcroliunBas

Ha rpanune ycrolumBoCcTH

HetitpanbHasi

12



CocraByieHa tab/mia Payca u3 k03¢ puneHTOB XapaKTepUCTHUECKOr0 YPaBHeHHUsI CHCTeMbI

7 -1 _
qp tap +.ta, pta,= 0 . CKOJIbKO Oy/1eT CTPOK B AaHHO# Tab/me?

do az da
a as ds
bo b> ba
b1 b3 bs
Co C2 C4

n

2n

n-1

+n+1

CucreMa yCcTOMYMBA TOI'/la U TOJIBKO TOT/a, Kor/ja npu do>0 Bce Ko3¢g¢uijueHTHI a; U BCe
AMaroHa/JIbHbIe MUHOPBI onipeAeuTesisi Dy 60/1b11e HYJIs, TJIACUT KPUTEPHIi:

MuxaiinoBa

I'ypsuna

+ BoilltHerpa/ickoro

Payca

JanHasa ¢opma 3anucu Ko3¢GPUIHeHTOB XapaKTepUCTUYeCKOr0 YpaBHeHMsI

pta,=0

Vil n—1
3017 + 31 p t. ,+31]71 IMPOU3BOAUTCHA IIPHA UCC/IEeJ0BAHUH CAP
ai as as

do ap ds

o O OO

Ouereeeeeieeeeeeeeee an
Ha YCTOUYUBOCTH C MOMOIIBLI0 KPDUTEPHS:
Payca
MuxatinoBa
BeiiHerpazckoro
+ I'ypeuiia
K 4acTOTHBIM 0THOCHTCSI KpUTEpH:
Payca
+ MuxaiinoBa
I'ypsuna
BeiiHerpazckoro

ITo pacno/I0’KeHHI0 KOPHel XapaKTepHCTHYeCKOr0 YPaBHEHHSs Ha IJI0CKOCTH KOMIIEKCHOTO
JOA

nepeMeHHOro onpejenure cocroasaue CAY:
+ YcroitunBas

HeycronunBas

Ha rpanuiie ycToiunBOCTU

13



Onpeaenuts c noMompbio KpuTepus ['ypBuija ycroiunBoctb CAP, xapakTepucTnueckoe ypaBHeHHe
KOTOopoii p5+ 3p4+ 5p3+ 7p2+2p+2=0.

HeycronunBas

+ YcroliunBas

Ha rpanune ycrolumnBocTH

HetitpanbHasi

Jins ycToMuuBO# CHCTeMbl He00X0/JUMO U A0CTaTOYHO, YTOOBI MPY U3MeHeHUH YIJIOBOI YacTOThl @
ot 0 o o rogorpad, onucbiBaeMbIid KOHI[OM BekTopa G(j®), HAUHHAJICA Ha BelljeCTBeHHOM
MOJI0)KMTE/IbHOM MOJIyOCH U, BPAIasCh TOJIBKO MPOTHB YaCcOBO# CTPEe/IKH, HUT/le He 00pallasch B

T
HYJ/Ib, IPOX0/JHJ/I, TIOBEPHYBIIHCH Hd yIoJji 1]5 ,» MIOC/IeA0BAaTE€/IbHO YUC/I0 KBA/IPAHTOB, paBHO€

CTeMeHU N XapaKTepPUCTUUeCKOro YPaBHeHMSs], [VIaCUT KPUTepHid:
BriiiHerpaickoro

I'ypsunia

+ MuxaiinoBa

HaiikBucra

Yxaxure rogorpad MuxaiisioBa,
Jl©)

n= n=4

COOTBeTCTBYIOLIUN ycToiunBoid CAP
+n=1

n=2

n=3

n=4

R(®)
S I®)

©

Kakou cucreme COOTBeTCTBYHOT BellleCTBeHHas!
M MHUMasl YaCTOTHbIe XapaKTepUCTUKU?

HevntpanpHoi
Ycroituusoii
+ HeycroitunBou

R@M

l(®)

R©)
S I®)
(0]
0 n=3
®;

Kakoi cucTemMe COOTBeTCTBYHOT BellleCTBeHHasi ¥ MHUMas

YacTOTHBIE XapaKTePUCTUKH?

14



YcroliunBoi

+ HeutpanbHou

HeycroitunBoii

Kakoii kputepuii popmympyercsi Tak: CAP, ycroiiunBasi B pa30MKHYTOM COCTOSIHMH, Oy/1eT
YCTOMUYMBOM ¥ B 3aMKHYTOM COCTOSIHNH, ec/iu ADYUX 3Toi cucreMbl B pa30MKHYTOM COCTOSIHMH He
OXBaTbIBaeT TOUKY C KoopjuHaTtamu (-1;j0)?

+ HaiikBucra

MuxaiinoBa

I'ypsuna

Payca

YcroituuBoii CAP co0TBeTCTBYyeT aMIUIUTYAHO-(ha30Basi YaCTOTHAas XapaKTepPUCTHKA:

T Jiw)

A wr=()
+ B

2 jitw) g
0 W=l

i@'w
_ B

i)y

o

o

A®YX pa3omkHyTO#l cricTeMbl W(j®) oTtnuaercsa ot A®UYX 3amkHyTo# cucreMbl T(jw)=1+W(jw)
CABHMI'OM Ha eJUHHULY:

Bsepx

Brus

Bnpaso

+ Bnieso

Onpepenuts c noMmompio kpuTepusa HanikBucra ycronunBocts CAP B 3aMKHYTOM COCTOSTHUM T10
A®YX pa3oMKHYTOH CHCTeMbl IPH YHC/Ie KOPHeH € M0/I0KUTe/IbHON

BellleCTBeHHOH YacTbI0 XapaKTepHCTUYeCKOro ypaBHeHHus g=2
HeycronunBas

+ YcroliuuBas

Ha rpanune ycrolumBocTH
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CoriacHo KpuBoii /I-pa36ueHns B IJIOCKOCTH OJHOr0 napamerpa A
j‘B“ ()

YCTOHYHBOM SIB/IAETCS 00/1aCTh:

L)

Ha pucyHke npejacraBJ/ieHbI norapudpmuueckue AUX u ®UYX
CHUCTEMBI:

+ YcTolumnBoi

HeycroiunBoii

Ha rpanunie ycroiumBocTA

HevnrpanpHoi

Cor1acHo KpuBo# /I-pa30ueHusi U 0COOBIX MPSMBIX B MJIOCKOCTH /IBYX NapamMeTpoB A u B
A

/ o o
YCTOUUYHUBOU ABJ/IAETCH 00/1aCTh:
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Tunosble sHewHue 8o30eticmeaus. JuHamuyeckue Xapakmepucmuku.
DneMeHmapHble munosble QuHamuyecKkue 38eHbsi CAY, ux ceolicmed, XapaKkmepucmuku.
Budbl coeduHeHull 38eHbes. CocmasneHue u npeobpasosaHue cmpykmypHbix cxem CAY.

Obuyee ypasHeHue CAY

A [(t)

L

/

L ;

EfuHu4YHasA cryneHuyaTas QyHKIMA Npe/CcTaBJ/isieT TUIIOBOE BHeIlIHee

BO3/leliCTBHE:

EVHUUHBI MIHOBEHHBIN UMITYJ/IbC [TEPBOTO pojia

+ EquHMYHBIA CKauoOK

EVHUUHBI MCHOBEHHBIN UMITYJ/IbC BTOPOTO Poja

YkaxuTte TUIIOBOE BHelLlIHee BO3/leMCTBHE - eJUHNYHbIN MTHOBeHHbIU MMITYJ/IbC NIEPBOr0 poja :
Tt

BE
. AI7)
I
+? ‘L
o it

YKaxuTe TUIIOBOE BHEIIIHee BOSHEﬁCTBHe - EHI/IHI/I'{HLIﬁ MTHOBEeHHbIH HUMITYJ/IBC BTOPOIr'o poaa:

ﬂ’f)l/
0 T

#I7()

+
Mol
b

— Tl|—
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i

—y
|

i
l

_tJ_T_?

IIpu uccnegoBanun CAY 4acTOTHBIMH METOAaMH HauboJ/IbIIIee PAcCIpOCTPaHeHHE TOTyYHII0
THII0BOE BHeIlIHee BO3/leliCTBHeE:
EVHWUYHBI MIHOBEHHBIN UMITYJ/IbC [IePBOTO poJia
EZVHUUHBINA CKauoK
JIunenHoe
+ ["apmoHHueckoe
IIpu pa3nuuHbIX (opMax BXOAHOr0 BO3/eiicTBUA (BO3MYILeHH) pellieHHe 0{HOr0 U TOro Ke
ypaBHeHus Oy/eT:
+ PasmuHoe
OjuHakoBoe
I'padmueckasi 3aBUCUMOCTh U3MeHEHHUS BHIX0/AHOM BeJTHUMHBI B (DYHKI[UH BpeMeHH NPH mepexoje
CHUCTeMBI U3 OJHOT'0 PAaBHOBECHOI'0 COCTOAHHA B Apyroe BC/Ie/CTBHE M0/{a4YH Ha BX0/| CHCTEMBI
THII0BOI'0 BO3/ieliCTBUA Ha3bIBaeTCA:
[epenaTouHas QpyHKLHSA
da3oyacToTHas XapaKTepuCTHUKa
AMIUIUTYJHO-4aCTOTHAsA XapaKTepuCcTUKa
+ BpemeHHas (riepexo/iHasi, pa3rOHHas) XapaKTepHCTHKa
yﬂ

XapakTepuctuka y=f(t) 0
MOHOTOHHBIV
KonebaTtenbHbIH pacXoAsIuics

C He3aTyXalol[UMH FapMOHUYECKUMH KOJ/Ie0aHUSIMU
+ KonebaTe/bHbIM 3aTyXaroI1ii

0TpdXKaeT HEPEXOAHLIﬁ mponecc:

A

Y

Y yer .2

Y L A 4 >/

Xapakrepucruka y=f{(t) 0 l 2 oTpa)kaeT mepexoJHBIN MPOLeCC:
+ MOHOTOHHBIH

C He3aTyxarolUM{ TapMOHUYECKUMH KOJie0aHUsMH

KonebaTtenbHbIN pacXoAsIuics

KosnebaTenbHbIi 3aTyXaroImuyit
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3aBHCHMOCTb aMILIMTY/bI U (ha3bl 0T YaCTOThI CHHYCOMAIbHBIX K0/1e0aHH MPH MPOX0XKAeHUU
ITHUX KosieDaHMI1 yepe3 3BeHO WIH CHCTeMY OTPaXkKaeT XapaKTepUCTHKA:

IlepexonHas

+ YacroTtHas

BecoBasi byHKLIMS

[epenaTouHas QyHKLKsA

3aBHCHMOCTb OTHOLIEHUsI aMILIUTY/AbI KoslebaHuil b Ha BbIX0/ie K aMIUIMTY/le Ko/leDaHUi a Ha BXo/je
OT YaCTOThI CHHYCOM/JA/IbHBIX K0/Ie0aHNH @ MPH NPOX0)KAeHUH UX Yepe3 3BeHO W/IH CHCTeMy

b
Aw)=—= f(0) .
a Ha3bIBaeTCs XapaKTePUCTUKOM:
daszouacToTHOU

+ AMIIUTYAHO-YaCTOTHOU

AmnnutyiHO-(ha30BOM 4aCTOTHOM

[TepexoHoit

Ha ny10cKoCTH KOMILIEKCHOT'0 IepeMeHHOr0 H300pakaeTcsi KPUBOW, KOTOPasi Ha3bIBAeTCsA
rogorpagom BekTopa W(j®w) Npu u3MeHeHUH @ OT -0 JI0 +00, XapaKTepHCTHKa:
+ ADUX

dUX

AUX

JIAUX

3aBucumoctb W(j®)=R(w)+jI(®) oToOpakaeT XapaKTepHUCTHKY:

JIAUX

AUX

+ ADUYX

dUXx

Ykaxure (pa304acTOTHYH0 XapaKTepUCTUKY CHCTeMbI:
b

)

3aBHCHUMOCTD a 0TOOpa)kaeT XapaKTePHUCTHKY:
dUX
+ ADUYX
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AYX

JIAUX

3aBucumocThb (pa3oBoi UaCTOTHOM GyHKIMHU ¢ @) OT Jiorapudma yacroThbl Ilg®w HasbiBaeTcs:
Jlorapudmuueckass AUX

+ Jlorapudmuueckass @UX

ADPYX

oUX

Eciu Ha BX0/] 3/1eMeHTa nojaercs AejJbTa-QyHKIHA O (1), TO BpeMeHHas XapaKTepHCTHKa
Ha3bIBaeTCs:

AYX

oUX

ADPYX

+ MnynbcHast

Jins npeoOpa3oBaHus ONpee/IeHHOr0 Kiiacca (yHKI[UH BellleCTBeHHOI nepeMeHHOH B pyHKIMH
KOMII/IEKCHOM NepeMeHHOM C/Iy)KUT:

+ IIpeobpa3oBanue Jlamaca

Metog ConopoBHUKOBa

Metoz BopoHosa

ITpusHak [danambepa

Ykaxure npsimoe npeodpa3oBanue JIaniaca (p — oneparop Jlanaca; 7 - 3ana3abiBaHue; j =+/—1):

x(p) = Tx(t)e”” dt.

+
WM jo) = e .
j f(H)e " dt < .
0
Mp)=e'.
x(p) = j x(t)e " dt
B BBIPpAKE€HHUH 0 n306pame1-meM ABJ/IAETCHA:
— pt
e .
[ x(at
0
dyHKUMA X(1)

+ dynkums x(p)

¥(p) = [ y()e " dt
B BeIpakenuu 0 OPHMIMHAJIOM AIBJ/ISIeTCH:

eV

Txoa

+ ®yHkuMa y(t)

Oynkuys y(p)

OtHomenue JIanyiacoBa H300pa)keHsi COOTBETCTBYIOIEl BBIXOAHOM Be/TMUMHBI 3BeHa (CUCTeMBbI) K
JlansiacoBy H300pa)keHHIO ero (ee) BXOAHOHM Be/IMYMHBI PU HYJ/IeBbIX HAYa/IbHBIX YCI0BUAX
Ha3bIBaeTCH:
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+ IlepesaTouHas (PyHKLMA
[TepexopHas xapakTepuCTUKa
Crarnyeckast XxapakTepruCTHKa
YacToTHas XxapakTepuCTUKa

x(p) —|
IlepepaTrounas ¢pyHKIMA 3BeHa

W (p)=Y W, (p).

Wp)

—> 1p)
paBHa:

() =T 17(p)

W.(p) _
1-W,.(p)-W,(p)

. (p) ()

W(p)=

Kakoe 3BeHO uMmeeT:

a) 6)

X

X

10

B)

y
Kx

1) ) )

—p K _}‘

0 | t 0 t

a) yCJI0BHOe n300pakeHue; 0) BXOHOe BO3/ieliCTBHE; B) BpDEMEHHYI0 XapaKTepPUCTHKY; ) ADUX?
KonebarenbHoe
Anepuoauueckoe I-ro nopsigka
+ IlpornopLoHansHOe
Nurerpupyroliee
Kakoe 3BeH0 umeer:

1 Hfe)
a) 5)

o By

—>»
Liptl

=

R ®)

(M=00
a) yCJI0BHOe n300pakeHue; 0) BpeMeHHYI0 XapakTepucTuKy; B) A®UX (T - mocrosiHHasA BpeMeHH)?
HuTerpupytoiiee

+ Iuddepeniupyroiree rudbkoe 6e3 craT3ma

KonebarenbHoe

C 3anaszbiBaHUeM 10 BpeMeHU

Kaxoe 3BeHO UMeeT:

y“
B)
Y ©)
W=00 }pco K
7§p+7]p+] 4 V V‘ W) =0
Q /,///
e T v i)

a) YC/I0BHOE H300pa)keHue; 0) BpeMEHHYH XapaKTepHUCTHKY; B) ADUX?
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Anepuopuydeckoe [-ro nopsizka
C 3anasjbiBaHUeM I10 BpeMeHHU.
+ YcToituuBoe KonebarenbHOe

Nurerpupyroliee

Kakoe 3BeHO nMeeT:

a) 0) B) 0] =00 >
g U0 Ro,
T

Xy L Yy, s

ir .
0 > Jl(©®)
t

a) yCI0BHOe 0003HaueHHe; 0) BpeMeHHYI0 XapaKTepHCcTHKy; B) ADUX?
Anepuoanyeckoe I-ro ropsigka

KonebaTenbHoe

BesuHepirioHHO

+ MHTerpupyroliee

Kakoe 3BeHO uMeer:

a) y 0) B)
<—T> w=oco K
_________ y —_ i 'K
M K q )o@ O=0Re)
—Pp] Tp+1 —ZV Q Q)
0 7 Jl®) /

a) yCUJI0BHOe H300pakeHue; 0) BpeMEeHHYI0 XapaKTePUCTUKY; B) ADUX?
HuTerpupytoiiee

C 3anaszbiBaHHeM I10 BpeMeHU

+ YcToituuBOe anepruojuyeckoe

KonebaTenbHoe

Kakoe 3BeHO UMeeT:

Y Jli®)

®=00

X

5

K R( 2)

=0 OS(DSTIZ

a) yCUJI0BHOe H300pakeHue; 0) BpeMEeHHYI0 XapaKTePUCTUKY; B) ADUX?
HuTerpupytoiiee

Anepuoauueckoe I-ro nopsigka

Anddepenpyroiree

+ I"'apmoHHMueckoe KonebaressHOe

Kakoe 3BeHO nMmeeT:

) ¥ 5 @) »

n—> 0

— T

X

=

P
7

=0
0 ¢ ol R(0)
a) yC(JI0BHOe H300pakeHue; 0) BpeMEHHYI0 XapaKTePUCTUKY; B) ADUX?
Ouddepenippytoliee rubkoe 6e3 craTuzma
KonebaTensHoe
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+ NpeanbHoe quddepeHiupytoiiiee

besuHepijoHHOe
Kakoe 3BeHO nMeeT:
A
a) 4 0) p©) B)
&
RSN ert AT S eﬁ
; R
ot 7 oN@) Jo=0
W)

a) yCUJI0BHOe H300pakeHue; 0) BpeMEHHYI0 XapaKTePUCTUKY; B) ADUX?

+ C 3ama3zpiBaHUeM 110 BpeMeH!

Aunddepenyppyroiree

I'apmoHuueckoe KonebaTenbHOe

Anepuoaunueckoe II-ro mopsigka

YcTpoiicTBO (COBOKYNMMHOCTB YCTPOMCTB), OCYLIeCTB/IAIIee TeXHHUeCKHUH MPoLecc, KoTopoe
HY)K/laeTcs B CIlelMa/IbHO OPraHN30BaHHbIX BO3AeMCTBUAX U3BHE /I/Isl 0CYIIeCTB/IEHUS ero
anropurma (pyHKI{HOHUPOBaHMs, Ha3bIBAETCH:

+ OOBeKT yrnpaB/eHust

CucTemMa aBTOMaTUUeCKOTO yTIpaB/ieHUs

ABTOMaTHUeCKOe yTIpaBJIsioliee YCTPONCTBO

3aBHCHMMOCTB YIIPaB/IsIeMOro apaMerpa 00’beKTa y 0T YIPaB/ISIIOIIEro Bo3eiiCTBHA X B
yCTaHOBHUBLIEMCSl peXXuMe y=f(X) Ha3bIBaeTCsl XapaKTePUCTHKOM:

+ CraTtnyeckou

vHaMuueckom

[TepexonHoMn

AUX

3aBHCHMMOCTB yIIPaB/IsieMOro napaMerpa 00beKTa y 0T BpeMeHH { B lepexofHOM pexkume y=f(t)
Ha3bIBaeTCs XapaKTepPUCTHKOM:

+ JInHaMHUYeCcKou

CraTtuyeckon
ADUYX
dUYX
X
g LT,
2t W)

Wa(p)

IlepegaTouHasi pyHKLMSA CHCTeMbI
MpH Napa/iyie;IbHOM COeJHHEeHUH 3BeHbEB PaBHa:

_ W(p)
M = (o
M) = W».

i=1

Mp) =S W(p).
+ i=1
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X Xy X Xn-1 Y

—> W) we) PP We)

\ 4

IlepegaTouHasi GyHKLMSA CHCTeMbI
MPH MOC/IeI0BAaTe/IbHOM COe/JUHEHNH 3BeHbEB pPaBHA:

W)=Y W)

w(p)=1W.(p)
+ i=1
B W(p)
M= W
Wi (p)

1+ Woe (P, (p) .

W(p)=

A

N W(p) y
> Wip) P W) > we)
Wi(p)

IlepegaTouHasi GyHKLMSA CUCTeMbI paBHa:
+ WMp)=W(pW(pIW(p)+ W (p)I¥(p)

B W (p)
M = W o

W)=Y WP

W) =T Wp.

W(p) >

Woelp)  [—— . .
IlepepaTrounas ¢pyHKIMA 3BeHa C OTPULIaTe/IbHOM 00paTHOM

CBA3bI0 PaBHAa:
Wp) =D W(p).

i=1
W(p)
1= W (P W(p)
W(p)
1+ Woe( D W(p)
Ec/i1 Ha cucTeMy JIeHCTBYeT N BO3MYIIeHH#, TO 001ee KOJIMYeCTBO NepeJaTOUHbIX (PYyHKI[UH PaBHO:
Envnuie
+ Yucny BO3MyILLleHUN
n+1
n-1

F
)
HcxoaHas CTPYKTYpHas cxema.

B pe3y/ibTaTe nepeHoca BHelIHero Bo3/eiicTBus F Ha BXoj nocieayoigero 3seHa W2(p) nosydyeHa
JKBHUBa/IeHTHasl CXeMa:

W p) =

WM p) =
+

A 4

wp) >
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= W) | o >

| W(p) |
NcxopHas cTpyKTypHas cxeMa. Y2 B pe3y/ibTaTe MepeHoca TOUKH
npucoejuHeHus 38eHa W3(p) c Bbixo/ia 3BeHa W2 (p) Ha ero Bxo/ No/iyueHa S5KBUBa/IeHTHasi cxema:
2ol wiip) 4

; v v}

\ 4
[ = o >

X

—5 W) wp) >
HcxojHasi CTPYKTypHas cxema. B pesy/ibTaTe mepesoca

BHeIlIHero Bo3jelicTBusa F Ha Bxoj 3BeHa W1(p) mo/iyyeHa IKBHBa/IeHTHasA cxeMa

F
F

X Y

—» W) Wp) —>»
P

W) —»

HcxoqHasA CTPYKTypHas cxema. B pe3y/ibTaTe mepeHoca TOUKH

npucoeArHeHus 38eHa W3(p) ¢ Bxo/ja 38eHa W2(p) Ha ero BBIX0J 0/Ty4eHa YKBUBa/IeHTHasA CXxeMa

y ¥
1 Vi (o) g
=)}

Wi

24 i Pl
+ il I
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3.
o) |22

YpaBHeHHe JMHAMHUKH CHCTeMb] HMeeT
BHJT (T'p"+T" ' p"" +. . +Tp+)y=K(T"p" +T ' p" " +..+T'p+1)x wiu G(p)y=KH(p)x.
Omnpe/iennTe nepejaTouHyI0 (PyHKIHIO CHCTEMBI.
K
G(p)
H(p)
H

2

+ G

YpaBHeHue AHaMHUKH cucTeMbl uMeeT B/ G(p)y=KH(p)x. Co0CTBeHHBIM 0NepaTopoM CHCTEMBbI
AB/IAETCA:
H
e (p) '
G(p)
H(p)

+ G(p)
K

Cucmembl agmomamuyecko2o ynpaeaeHus. Llegb u 3a0auu meopuu dgmomamuyecko2o ynpaeneHusl.
IMoHamue 0 cmamuueckom aHanuze ceoticme 31emeHmos u CAY.
Cmamuueckue xapakmepucmuku 31emeHmos u CAY. OyeHka cmamuyeckux ceoticme CAY.
Iousmue o duHamuueckom pexcume pabombt CAY. Cnocobbl onucavus pabombt CAY

Pe)xuM, MPpH KOTOPOM OIIIHOKA CHCTEMBI, TO €CTh Pa3HOCTb MKy TpPedyeMbIM U (PaKTHUECKHUM
3HaUeHUsIMH YNPaB/isieMOil Be/IMUMHbI, IOCTOAHHA BO BpeMeHH, Ha3bIBaeTCA:

+ Y CcTaHOBUBIIIHUNCS

[TepexoHbIi

[JuHamuuecknii

MOHOTOHHBIN

IIpu coOoieHNH YC/IOBHI: a) OTK/IOHEHHE Pery/IMpyeMou Be/ITMYMHBI OT 33/JaHHOT0 3HAUEHUSA
PaBHO HYJII0 WX HEKOTOPOH MOCTOSIHHOM BeJIMUMHeE; 0) Me&XAy MPUTOKOM M PAaCcX0/{0M 3HEPTHH WIH
BellleCcTBa B CUCTeMe YCTaHAB/IMBAaeTCsl paBHOBeCHe; B) BCe 3/1IeMeHTbI, MeHsA01I}e PUTOK WU
pacxo/] JHepruM Wi BelleCTBa B CUCTeMe HelmoBH)KHbI UMeeT MeCTO IMPOoLecc:

+ Y cTaHOBUBIIIUNCS

[TepexoHbIii

KonebarenbHbIi

ABTOMaTHuyeckoe pery/iMpoBaHue, IpU KOTOPOM pery/upyeMas BeJIMUYUHA MPH Pa3/IMUHbIX
MOCTOSIHHBIX BHEIITHUX BO3/IefiCTBUAX HA 00BEKT pery/iMpoBaHusA NPUHUMAET 10 OKOHYaHUH
Nnepexo/JHOTro MpoLecca pa3/IMuHbIe 3HAaUYeHUs, 3aBUCALIME 0T Be/IMYMHbI BHELIHEro Bo3/ieliCTBUsA
(Hanpumep, Harpy3KH), Ha3bIBaeTCA:

+ CTraTtuueckoe

AcTtaTnueckoe

XapakTepHble CBOMCTBA a) paBHOBeCHe CUCTeMbI MIMeeT MeCTO TOJIbKO MPH 0JHOM 3HaUeHUH
pery/iMmpyeMoi BeJTHUMHBbI, PABHOM 3aJlaHHOMY; 0) pery/IMpyHI{ii OpraH uMeeT BO3MOXXHOCTh
3aHUMATb pa3/IMYHbIE MM0/I0)KeHHUs TP 0JHOM U TOM >Ke 3HaUeHUM Pery/iMpyeMou BeJTMYUHbI —
HMeeT CHCTeMa pery/iMpoBaHMs:
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Craruueckas

+ AcTtaTnueckas

N3ogpomMHas

XapakTepHble CBOMCTBA a) paBHOBeCHEe CUCTeMbI BO3MO)KHO MPH Pa3/IMUHbIX 3HAUEHUAX
peryJiupyeMou BeIMUMHBI; 0) Ka)K/J0My 3HAUEHHIO PeryJiMpyeMoH BeIMUMHbI COOTBETCTBYET
eUHCTBEeHHOe oIpe/ie/IeHHOe I10/10)KeHHe Pery/IMpyloliero opraHa — UMeeT cucrema
peryJiMpoBaHuUsA:

AcTaTtuueckasi

+ CraTuueckast

N3ogpomMHas
Ilpu acTaTHYeCcKOM pery/IMpOBaHHM YPOBHS JKHAKOCTH B 0aKe B03/[efiCTBHe Ha 00'bEKT CO CTOPOHBI
peryasaTopa paBHO (H - yposens; DQ - peryaupyoiiee Bo3aeiictBue; K - koadpdunment
NPONOPLOHA/IBHOCTH):

H = H,~AH(Q)

AQ = kpAH + k[ AHdt

L AQ = k[ AHd1

AQ = kpAH

B 130ipOMHOM CHCTeMe pery/Mpyiee Bo3ieiCTBHE Ha 00BeKT CO CTOPOHBI Pery/isiTopa paBHO:

AQ= K,AH

AQ= Kj AHdt
+AQ=A;AH+KjAHm
H=H,-AH(Q).

Ko3¢dunueHnT nepegaun 3/71eMeHTa, UMEIOIIEro JIMHeHHYI0 CTaTUYeCKY0 XapaKTepUCTHKY, PaBeH:

K=Yk,
i=1

k=2

+ X,

K
AT ks

Kx=2

X

Ilpu oxBaTe TMHEHHOT0 3/IEMeHTA OTPULIATe/ILHOM JKeCTKO# 00paTHOH CBA3BIO K03ddunmeHT
nepeaayvu (ycuieHUus):

YBenmuuBaeTcs He3HaUUTeTbHO

+ YMeHbll1aeTcs

Ocraetcst 6e3 U3MeHeHust

Pe3ko yBennuuBaeTcs

Eciu HelMHeMHas cTaTU4YecKasi XapaKTepUCTHKA 3a/laHa aHA/IMTHYeCKH, ee JIMHeapu3anuio
OCYII|eCTB/IAIOT MEeTOAOM:
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KacarenbHou

Cekyient

+ MarbIX OTK/IOHeHUH
Kakas 13 XxapaKTepucTuK

1. 2.

0 X 0
NpUHAA/IE)KHUT acTaTHUYeCcKoU cucTeMe perynnponamm?
1

2

3

+4

> >
> >

Kakas 13 xapakTepucTukK 0 X 0 X
NMPHHA/|/IEKUT CTATUYECKOH CHCTeMe pery/J1MpoBaHusA?

1

2

3

+4

Bo Bceii 30He ynpaB/ieHus actatnueckoi CAY ko3¢ ¢uijueHT HepaBHOMepHOCTH d U K03 PuiueHT
cratu3ma KCT cooTBeTCTBeHHO paBHBbI:

,6=0; K., =0.

o0#0; K. #0.
0=0;, K. #0.
0#0; K. =0.

Bo Bceii 30He ynpaB/ieHus cratuyeckoii CAY Ko3(¢unyieHT HepaBHOMePHOCTH O M K03(duipeHT
cratu3ma KCT COOTBeTCTBEHHO PaBHBI:

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

L0#0, K., #0.

YKakuTe BbIpa)keHue /s onpe/esieHusi KoddduiuenTa (crenenu) HepaHoMmepHocTH (C -
MOCTOAAHHAsA, paBHasA MpeJNHUCAaHHOMY 3HAaYeHHI0):

K, =AY ATX
Yu Xn
5: .ymax _Ymin )
+ Y
y=C+ A(x).

y=C+A(x) £t eC
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IToka3aHo B rpaduueckoii popme mosyueHue pe3y/IbTHPYHOLIEH CTATHYECKOH XapaKTepUCTUKH

11
Y I Y2 II I

I

0 X, 0 X 0
le/l COeUHEHHUH 3/IEMEHTOB:

>y

Ko3¢ddunuenT nepegaun (ycuaeHUs1) CHCTeMbI, COCTOSIEN U3 N Mapa/uIe/IbHO COeAMHEHHBIX
3/1eMEHTOB, PaBeH:

n
K= K.
+ =1
n
k=TT
=1
K
K, = .
1- K
K
1 — .
1+ Kp
IToka3aHo B rpaduueckoii (hpopme nmosyueHHue pe3y/IbTHUPYHOLIEH CTaATUUECKOH XapaKTepUCTUHKH
Y Y2
1 II
0 X; ;(2

MpHu CoOeJUHEHUH 3/IEMEHTOB!:

+1'_;f+ I LX;’I ! _J;}

y s ]
x|
yong B
3. | I
2 T oc
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Ko3¢ddunuent nepegaun (ycuaeHus1) CHCTeMbI, COCTOSIIIEN U3 N MOC/Ief0BaTe/IbHO COeMHEeHHbIX
3/1IeMEHTOB, PaBeH:
K

T+ KB
1- KB

KT K.
+ =1

P
=1

IToka3aHo B rpaduueckoii (popme nmosyueHue pe3y/IbTHUPYIOLIEH CTaTUUECKOH XapaKTepUCTUKH
A

1

2 g L
1 T T === :“_—T§[;ES)7/16_T-H;)’ITJIHH}I
- : !
_____________ g 1 I
P ! :
s | 1 !
—————— 7 3i ! By
W ! 1 1 *
70 ! . Y |
2ARNS N I AN i
/ | | \\ | 1 \\\ :
N N 7 4 X,
0 « X By J: By J.
MnpHu COeJUHEHUH I/IEMEHTOB:
— | I —}y
! X
5 N 4
X
= Il
2 ¥
& ¥
3. | =
_D}{'
+ o

Haun6onbmyro 3¢ dekTuBHOCT HMeeT CAY, 00/1aar0masi CTeneHb TOYHOCTH S:

S=2

S=5

+S5=10

H3MeHeHMe BO BpeMeHH yIpaB/isieMOU BeJIMUMHBI C MOMEHTA NPH/I0KeHUsA BO3/IeHCTBHS A0 HaYala
YCTaHOBHMBILEroCsA MpoLecca Ha3bIBAeTCA:

Y cTaHOBUBLINKCS MPOLIECC

+ Ilepexo/jHbIii TpoLiecc

IIpu ycioBusx:

- OMK/I0HeHUe pezy/upyemo20 napaMempa oOm 3d0dHHO20 3Ha4eHusi HenpepblieHO MeHsiemcsi no
ge/IU4UHe (MOJcem makice MEHAMbCS U €20 3HAK);

- NpUMOK 3Hepauu uau eewjecmeda 8 cucmemy 60./buie UaU MeHbUe UX pacxood;

- 3/1eMeHmMbl, MeHsIloWjue NPUMoOK U/aU pacxod 3Hepauu U/AU eeuwjecmea 6 cucmeme, HAX00AMCs 6
ogudiceHUU —

HMeeT MeCTO MPoIecc:
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+ ITepexogHbIi

YcTaHoBUBLIMNCSA

IlepBoii 3ajaueii JUHAMIUUECKOro aHau3a padorsl CAP aBasercs:

+ HVccnenoBaHre CMCTeMBbI Ha YCTOWYMBOCTb.

OmnpeieneHre KaueCTBEHHBIX IMOKa3aTe/el epexoJHoro rnpotecca

OnpezienieHye BIUSHUS TTAPDAMETPOB 3/1eMeHTOB, 06pa3yronux CAP, Ha ee yCTOHUMBOCTD U Ha
KaueCTBeHHbIe [T10Ka3aTe/ v [epexoJHOro rnporecca

TpeGoBaHusM:

- ompadcamb cneyuduky cucmem kak CAY;

- Oblmb NpPUMEHUMbBIM K CUCMEeMAaM pasAu4yHo20 HA3HAYEHUsI U C pasAu4yHbIMU NpuHYyunamu
deticmeus;

- 6bimb 00CMAMOYHO MOYHBIM U OOHOBPEMEHHO N0360/siMb CPAGHUMe/AbHO NPOCMO NPUMeHsIMb €20
Ha NpaKkmuke —

y/AOB/IeTBOpsieT crocod onucanusi paborer CAY:

+ C ucrnonb3oBaHueM AuddepeHIaabHbIX ypaBHEHUN

ITo HasHaueHurO

[To npuHLMNY elCTBUS

ITokaszamenu kauecmea npoyecca pe2yauposanusi. MemoObl uccie008aHus Kauecmeda nepexooHbIX
npoyeccog: no pacnpeodeneHuio KopHell Xapakmepucmu4ecko20 ypagHeHust
8 N/I0CKOCMU KOMN/JIeKCHO20 NepeMeHHO20, NO 8eudUHe HeKOMOPbIX onpede/neHHbIX UHMe2panos,
uacmomtble. AemomamuyecKue pe2yasimopbl, KA1dcCUpUKayusi, 3akoHbl pe2y1upo8aHusi, napamempbil
HACmpouUKu, Xapakmepucmuku

ToYHOCTBb MCIIO/IHEHHSI CHCTeMOH aBTOMATHUYeCKOro ynpaB/ieHusl NPeANCaHHOr0 3aKOHa
U3MeHeHHUs ynpaBJ/isieMoil Be/IMUMHbI Ha3bIBaeTCsl:

+ KauectBO

Hage>xxHoCTb

CamoBbIpaBHUBaHNE

TO0YHOCTb pery/iMpoBaHus B yCTAHOBUBILEMCSA Pe)XMMe XapaKTepu3yeTcs:

AY= Yier = ND).
+ A(X) = .V3 - .ny‘T.gb.‘
t

Ay=Aye 7.

o = B 1000,
Yyer
Oumb6ka CAP 3aBuCHT:
TonbKo OT COOCTBEHHBIX CBONCTB CUCTEMBbI
TosbKO OT XapakTepa U3MeHeHHs BO BpeMEHU BHEIIIHUX BO3/1elCTBUM
+ Kak oT coOOCTBEHHBIX CBOMCTB CUCTEMBI, TaK U OT XapaKTepa U3MeHeHUs1 BO BpeMeHH 3a/1alolliero u
BO3MYILLAIOLINX BO3/I€UCTBUM
Jins Toro 4To0bI 0/{HO3HAYHO OTPe/e/TUTh KaueCTBO CHCTEeMbI B YCTAHOBUBILIEMCS PeXXUMe, ero
HCCIeAYIOT NIPHU BO3/1eliCTBUAX:
+ TUnoBbIX
Crny4JaiiHbIX
BHyTpeHHHX
KoHTposbHBIX
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Ec/M K cucTeMe NPUJIOXKeHO HeCKO/IbKO BXO/AHBIX BO3/IeHCTBHH, yCTaHOBHBIIasiCs omubKa 0yer
paBHa:

+ CyMMe yCTaHOBUBIIIMXCS OIIMOOK T0 Ka)KZAOMY BO3/IeHCTBHUIO B OT/I€/TbHOCTU
[Tpou3BeeHNIO YCTAaHOBUBIIMXCS OLIMOOK 110 K&XKZOMY BO3J€CTBHIO B OTAETbHOCTH
Y craHoBUBLIENCS OLIMOKe OT MaKCUMa/IbHOT'O BO3/eHCTBUS

3HayeHHe YCTAHOBUBIIEHCA OITHOKHA MO)XXHO BHIYUC/TUTD, HCIIO/Ib3Y:

AUX

dUX

A®UX

+ IlepesaTouHble PYHKLMHU OIIMOKH 10 33/Ia0I[eMy U BO3MYII[AIOILIeMy BO3/IeCTBUSM
KauecTBO nepexoAHbIX MPOLeCCOB OL[eHUBAKOT I0:

AMridTyiHO-(ha30BOM UaCTOTHOM XapakTepucTruke W(jw)

[Mepenarounoii pyHkmu W(p)

+ [TepexoHoi1 XxapakTepucTuke y(t)

Yuc/ioBble OLIEHKH KauecTBa, MoJiyuaemMble HeI0CpPeACTBEHHO 10 Nepexo/JHOH XapaKTepUCTHKe,
Ha3bIBAKOTCA:

+ IlpsiMble mokaszaTenu

KocBeHHbIe OLleHKH

Kako THI TIlepexofHOro mnpoupecca o0 { XapaKTepu3yeTcsl YC/JI0BHeM
dy
—2>0 t) — <¢
dt npu 0<t<ty; ‘y( ) Yyer. npu t>t,?
+a
6
8
2
A

d=ln=2

Jlorapu(pMuuecKuM /[eKpeMeHTOM 3aTyXaHHs Ay, XapaKTepu3yeTcs:

NuHamuueckast ommbKa CUCTeMbI
CraTuueckasi om1bKa CUCTeMbl

+ KonebaresisHOCTH MepexoHOTO rporjecca
[NepeperynupoBaHie
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e AY=AY max

YKaxuTe BpeMs pery/iMpoBaHu tp
=t

=0

=103

+ tp=l4

Ko3¢¢unuenTom nepepery1poBaHus s % xapakTepu3yeTcs:

+ BennurHa MakCHMabHOTO JUHAMUUECKOTO OTK/JIOHEHHSI CUCTEMBI B ITIepEX0HOM TpoLiecce
KosnebaTenbHOCTB TIepexoiHOTO TIpoLjecca

CraTuueckasi OmrbKa CUCTeMbI

BennuuHa repuoia KosebaHui

Yem O/mKe cHCTeMa K rPaHULie YCTOMYMBOCTH, TeM 3HaueHHs S (mepeperyJiupoBanue) U n (4ucio
KOJ1e0aHUH 3a BpeMsl MepPexo/{HOro MpoIecca):

Mesnsb11e

+ Bosiblue

s=0, n=0

Eciu Ko3dunuenT nepeperyuposanus 7 < 10...30% y uyncto KoneGanmii cocrapaser 1,2, To
3amnac yCTOUYHUBOCTH:

+ ObecrieueH

He oGecrieuen

CucreMa HaXO/IUTCSl HA TPaHULIE YCTOMYUBOCTH

MuHuMaIbHBIMYU 3HAaYeHUSIMU BpeMeHHU pery/iMpoBaHus tp XapaKTepU3yHTCs MepexoJHblIe
MpoLecchl:

+ Anepuosuueckue

KonebarenbHble CXOAsILIHECS

KonebaTenbHble TapMOHHUYECKHE

MarnokosnebaTenbHbIe

KopHeBble, YaCTOTHbIE M MHTerpa/ibHbIe OLleHKHU 0THOCATCA K MOKa3aTe/isiM KayecTBa:

+ KocBeHHbIM

COBOKYITHbIM

CoBMeCTHbBIM

Kak u3BecTHO, Ko/1e0aHus B cucTeMe 0y yT Ha0/1H0/JaThCsl B TOM C/Iy4ae, eC/Ii CpeJid KOpHel
XapaKTepPUCTUYECKOro YpaBHeHUsI HMEITCH KOMIUIEKCHbIe CONPshKeHHbIe KOPHU BU/a -atjw. Uem

0 = arctg @
MeHBbIIIe yroJI @ | TeM cHCTEMa:
Bouibilie ck/10HHA K KO/lebaHUAM
+ MeHbllle CK/IOHHA K KOjie0aHUSIM
O6nafiaeT XyAIuM KaueCTBOM
ITo pacno/io)keHHI0 KOPHe# XapaKTepUCTHYeCKHX ypaBHeHHi ycToiuuBbix CAP Ha KOMIUIEKCHOM
IJIOCKOCTH OTIPe/ie/IuTh, KaKas U3 CHCTeM 00/1aiaeT 00/IbIIHM 3allacoM YCTOHUYHMBOCTH M MEHbIIIe
CK/IOHHA K K0/Ie0aHHUAM.
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I i+
3aTyxaHue 3a OiMH NIEPUOJ, TIPE/CTaBJIAIOIIee C000H OTHOCHTE/TbHOE YMEHbIIIEHHEe MOC/IeJyIoIei
aMIUIMTYABI, 10 CPAaBHEHHIO C MPeAILecTBYOLIel, BbIpa)kKeHHOe B MPOLIeHTaX, MO)KHO ONpe/e/IUuTh
no opmyie:

y(t) = 2J‘&a))sin wtd .
Ty @

2

E=[1-e @ |-100%.
+

_ymax _yycm

ynd‘l
He3aBucumo 0T XapakTepa nepexojHOro mporecca KOCBeHHasi OIleHKa ero Kauecrna (0bIcTpoTa
3aTyXaHUs U BeJIMUMHA OTK/IOHeHUH YIIPaB/isieMOH nepeMeHHO#) MPOU3BOANTCS MO Be/THUHHE
HHTerpasia:

o -100%.

I, = T g(h)dt.

I = Of|g(t)|dt.
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MI/IHI/IMyM I/IHTEI‘paJIbHOﬁ OL[€EHKH COOTBETCTBYET:
HI/IBKOMy KaueCTBYy CUCTEMBI
+ BBICOKOMy KaieCTBY CUCTEMBI
IIo HHTEerpa/ibHbIM OLl€eHKaM OIpeae/IuTb CUCTEMY, oﬁna,qa}omym JIyYIIIUM Ka4e€CTBOM IMepexoaHOro
mnmponecca:
Bt

+ 0 {
Bt )

=4
II
I

o Tt
YacToTHBIe METOABI HCC/IeJ0BAHUA KaueCcTBa NpoLecca aBTOMaTH4ecKoro pery/JiMpoBaHus
1e/1ecoo0pa3sHo NPUMeHATh TOI'/ja, KOrja uccjiefoBanue ycroituupocru CAY npousBoAuIoch c
TOMOILIBI0 KPUTEPHs YCTOUYUBOCTH:
Payca
I'ypsuna
BelmHerpazckoro
+ HaiikBucra
IToka3arenb KosebaTeqbHOCTH M - 3TO OTHOLIEHHE MAKCHMA/IbHOr0 3HaueHUusi AUX 3aMKHyTOH

M =4

CHCTeMbI K ee 3HaueHHI0 npu «=0 3.max / 4;(0) . UeMm 0oJ1b1IIe TTOKa3aTe b
Ko0/1e0aTe/IbHOCTH, TeM:

+ MeHbllle 3amac yCTOMUMBOCTH, TeM O0JibIlle CKIOHHOCTb CUCTeMbI K KOJlebaHusIM.

Bonbie 3anac ycronumBOCTH

MeHblile 3ariac yCTOHUMBOCTH, TeM MeHbllle CKIIOHHOCTb CUCTeMBI K Kosie0aHUsM

OnbITHBIM MyTEM YCTaHOBJ/IEHO, UTO KQUeCTBO Mepexo/ HbIX MPOILecCOB y/I0B/IeTBOPUTE/IbHOE, KOr/ia
MJ(1,2...1,5). IIpu manbix 3HayeHussx M cucremMa «Bsijlasi» U M0O3TOMY:

Nmeet Manoe Bpemsi peryMpoBaHUs

+ MMeeTt Gosibiiioe BpeMsi peryMpOBaHuUs

YBe/TMuMBaeTCs MepeperyupoBaHye U CUCTeMa MTPUOIMKaeTCsl K TPAHULE YCTOHUUBOCTH
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YacroTa cpe3a @ — 3T0 4acToTa, npu Koropoii AUX paBHa egunune Az(@p)=1. KocBeHHo oHa
XapaKTepu3yeT:

KonebaTenbHOCTb CUCTEMBI

+ JImuTeNbHOCTE MepexoHOro npoLecca tpe.A(1-2)2 71/ wcp

ITepeperynupoBaHnue.

O1unbKy peryaMpoBaHus

YacroTa @ Ha3bIBaeTcs M0/I0COM MPONyCKAaHUs 3aMKHYTOM CUCTeMbl U OIpe/e/isieTcs Ha ypoBHe

A(O)/ ‘/5 C yBe/IMUe€HHEM T0/I0CHI MPOMYCKAHKsI ObICTPO/IeliCTBHE CHCTEMBI:

YMeHbIIaeTCsl He3HAUUTeILHO

+ YBenuuuBaeTcs

He usmensieTcs

Pe3ko ymeHblaeTcs

Kako# 3aBHCMMOCTBI0 CBAA3aHbI NePexX0JHbIH MPOoLecC, BbI3bIBaeMbId B CHICTeMe eJUHUYHBIM
CKAauyKoM, U BelllecTBeHHasa yacTb ADPUYX?

y z%_(i;xdt.

¥(p)=[ e dr.

W(jo)=R(w)+ jl(o).
+W(jo)=R(w)+ jl().
TunoBas eJUHUYHAA TPamnenenjajbHasi BellleCTBeHHAsA YaCTOTHAsA XapaKTePUCTHKA C BBICOTOM

Ro=1, vHTEpBa/IOM NPONYCKAHUS YaCTOT =1, HHTEPBA/IOM PABHOMEPHOT0 MPOMYCKAHUSA YaCTOT
R )

1

|
|
|
I
:
wi<1 1 K03 PuIHenTOM HaK/IOHA } = (D, / @y 0 g Oy HCI0/Ib3yeTCs NIPU

nocrpoeHuu nepexogHou pynkuuum y(t) CAY merogom:
Boponosa

Knaccuueckum

OrnepaLiuoOHHBIM

+ CoJI0JOBHHKOBA

ITocTpoenue nepexoguoi ¢pyHkuu y(t) aBTOMaTHUECKON CHCTEMbI
AR(w)

R
(¢ 0))R2 (©)

Mnpou3BeA€eHO METOA0M:
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Knaccuueckum

+ CoJI0/J0BHUKOBA

BopoHosa

OrnepaLiuoOHHBIM

CBoiictBo CAY H3MeHATH CBOU BbIXO/IHbIe XapaKTepPUCTUKM (Il0Ka3aTe/Id KauecTBa) Npu
OTK/IOHEHUHM TeX M/IH UHBIX [IapaMeTPoOB 0T CBOMX HOMHHA/IBHBIX (PacyeTHBIX) 3HAUEHHH,
Ha3bIBaeTCH:

TouHOCTB

BbricTpopelicTBre

3arnac yCcToM4MBOCTH

+ UyBCTBUTE/IBHOCTH

CBoiictBo CAY H3MeHATH CBOU BbIXO/IHbIE XapaKTePUCTUKM (Ml0Ka3aTe/Id KauyecTBa) NpH
OTK/IOHEHUHM TeX M/IH UHBIX [IapaMeTPOB 0T CBOMX HOMHHA/IBHBIX (pPacyeTHBIX) 3HAUEHHH,
Ha3bIBaeTCH:

MakcumarnbHOe 3HaueHue repepery/aupoBaHus

OmnbKa, paBHast Pa3HOCTU MEX/TY 3a[JaHHBIM U JIeHCTBUTeTbHBIM 3HaUeHUsIMU YTIPaB/IsieMOro TlapaMmeTpa
+ OYHKLMS UYBCTBUTE/IbHOCTU

Yucno KosiebaHuit mepexofHOTO TipoLiecca

CAY, y KOTOpoO# BCe mapaMeTpbI PaBHbI PacUYeTHbIM 3HaYeHUsIM 0e3 BapualjHii, Ha3bIBAeTCs:
+ UcxopHast

BapbuposanHas

Crabunusupyroiiast

IIporpammHas

ITepexopanblii nponecc B ucxoguoii CAY Ha3bIBaeTcs:

JonoyHUTeIbHOE IBUKEeHUe

+ OCHOBHOe /IBUKeHue

BapbupoBaHHOe BUKeHHe

DyHKIUA YyBCTBUTE/ILHOCTH BhIpakaeTcsi B BU/ie:

+ YacTHBIX MPOU3BOAHBIX BBIXOAHOM i-11 KoopArHaTel CAY 1o U3MeHSIoLeMycs j-My IlapaMeTpy

u = P
U é)aj .

NHuTerpanbHOro rnoxkasaress

CraTtuueckoi ommbKu

KBa/ipaTUUHOTO UHTErPabHOTO KPUTEPUSI

Mo>xHo /11 onipe/ie/IUTh (PYHKIMY UyBCTBUTE/IbHOCTH M [I0NIO/THUTE/IbHOE ABVDKEeHHe 110
nepejaToYHbIM GyHKI[UAM M YaCTOTHBIM XapaKTepUCTUKaM?

Het

+ [a

Jnsa uccnegoBanusi CAY c 60/1bIIMM BpeMeHeM 3ana3/ibiBaHus, C/I0KHBIMY HeJTUHeHHOCTAMHU,
CJI0’KHBIMHM BXO/JHBIMH CUT'HA/IaMU TPH PellleH!H 3a/ja4 aBTOMaTHUeCKOro HaxX0XK/IeH!sl HAaW/TyuIInx
(onTHMaNbHBIX) MAPaMeTPOB CUCTeMbI Haubo 1ee 11e/1ec000pa3HO MPUMEHSATh:

AHanoroBble BEIYUC/IATE/bHBIE MalllMHbL (ABM)

+ KomnbroTepsl C KOHKPeTHBIMU IpOrpaMMamMi (HaripuMep, Matlab)

CxeMy MO/ie/THPYIOT Ha 3KpaHe AMCIUIes: U3 CHMBOJIOB COOTBETCTBYIOIIMX 3/IEMEHTOB, KOTOpPbIe
XPaHATCA B CHelHaIbHON 0HO/IHOTeKe MPOrpaMMbl PH MCI0/Ib30BaHUU:

ABM

+ Komrbstotepos
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R,
“g <
Kakoe THnoBoe AuHaMu4ecKoe 3BeHO Mpe/CTaB/IeH0 MO/ie/IbI0  ~ =
c napamerpamu W(p)= -K; K= RO / R1 ?
+ IIponoprioHanbHOe
HuTerpupytoiiee
Aunddepenyupyroiree
Arnieprogiueckoe NepBOro nopsijika
G|
Ry
R g I
0 _:_—I:I—o—[>—'~_:;b}
Kakoe THnOBOe fJiHAMHUeCKOe 3BeHO Mpe/CTaB/JIeH0 MO/ie/IbI0 T T
K
W)= 0 K=R,JR;: T=R,C
C mapamMeTpamMu p 0/ 007
[TponopuioHanbHOe
Nurerpupyroliee
Anddepenppyroiree
+ Anepuoanueckoe repBoro rnopsizka
S}
R,
R T e e
< 2
Kakoe TunoBoe juHaMHU4eCcKoe 3BeHO NMpPe/iCTaB/JIeH0 MO/Je/IbI0 - =
c napamerpamu W(p)=-1/Tp; T=R1Cy?
[TponopuioHanbHOe
Anepuoanyeckoe nepBoro rnopsizika
+ HTerpupyoliee-
HMuddepentmpytonee
Ry
C
Up B Uy

Kakoe THnoBoe AuHaMu4ecKoe 3BeHO Mpe/CTaB/IeH0 MO/ie/IbI0
c napamerpamu W(p)=-Tp; T=RoC1?

WuTerpupytoiiee

+ Muddepenippyromee

[IponoprroHanbHOe

Aneproguyeckoe nepBoro nopsijka

IIpu MoaeTMpPOBaHUM CHCTeM aBTOMAaTHUYeCKOr'0 pery/JIMpoBaHMs MO)KHO MCC/Ie/l0BaTh Ka4yeCcTBO
nporecca pery/JiMpoBaHus:

+ Ilpu /t0OBIX HAYaIBHBIX YCIOBUSIX U TIPOM3BOJIbHBIX BO3JIEMCTBHUSX HAa CUCTEMY

TosbKO NpY Hy/IEBBIX HAYa/IbHBIX YCIOBUSX M BO3J€HMCTBUSX B BU/le FTaDMOHUYECKH U3MEHSIFOLUXCS
KosnebGaHUi
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Ta6ymia 4 — Kpurepuu oneHKH copMHPOBAHHOCTH KOMIIeTeHI{HI

Kop 1 HaumeHOBaHue KpuTepuu otjeHrBaHUs CHOPMUPOBAHHOCTH KOMIIETEHLIUN
VH/MKaTOpa J0CTW)KEeHHsI (yacTv KOMITeTeHL1N)
KOMIIeTeHLIUU COOTBETCTBYET OL[€HKE «3auTeHO»
(4acTy KOMITeTeHI1N) 50-100% oT MakcHMMaJIbHOTO Gasiia

CTyZeHT yCIIeIHO BhINOTHsIET labopaTopHbIe PabOThI, TPAaBUIBLHO
OTBeyaeT Ha II0CTaB/IeHHble BOIIPOCHI, [I0KAa3a/l 3HaHWe CUCTeM
aBTOMAaTH3aLMM1 TeXHOJIOTMYeCKUX NPOL|eCCOB, METOUKU
MCCJIe/IOBaHUs CUCTeMbl aBTOMaTU4eCKOr0 yIpaB/ieHus],
NIPUHLIUIIOB yTIPaB/IeHUs 110 OTKJIOHEHUIO U 110 BO3MYILEHUIO,
3aKOHOB pery/IMpOBaHus, BlajieeT TeOpeTHUYeCKUM MaTepHhaioM
10 TeMe; MCIO/b3yeT MaTeMaTUUeCKU arrapar Ipy aHaause 1

N I-5mkoc-1 Icob3yeT hU3uKo-
MaTemMaTUueCcKWi amnmnapar Ipu
aHanuse U MOZle/IMpOBaHuU
3/IeKTPUYECKUX Lierei U
3/1eKTPUYeCKHUX MaLlUH C

VCTI0/Ib30BaHUEM o
MO/le/TMPOBaHUH 3/IeKTPUUECKUX LieTield, TpUMeHsieT Cpe/iCTBa
MH(OPMAaLMOHHBIX U LIM(POBBIX o
TexHOMOM MH($OPMAaLMOHHbIX, KOMITBIOTEPHBIX U LIM(POBBIX TEXHOIOTHH [1/1s1

TIOMCKa, XpaHeHUsl, 06paboTKy, aHaiu3a U Npe/iCTaBaeHus
yuHopMaLiu

PA3JEJI Ne 3 AHAJIN3 U CUHTE3
KomnbrorepHoe TectupoBanue (TCk)

TexHU4YecKoe yCTPOMCTBO, peau3yiouiee MPOCTYH0 JIOTHYeCKYH Onepanyio C CHTHA/IaMH,
Ha3bIBaeTCs:

+Jloruueckuit 31eMeHT

bnok

Y3en

3BeHO

CBs3b MeXX/ly CUTHa/IaMH, KOTOpPbIe MOT'YT IPHHUMAaTh TOJILKO /iBa 3Ha4YeHHsl, 0/JHO U3 KOTOPBIX
o0o03Hauaercs Kak «1» (eguHULIA), a Apyroe — «0» (Hy/1b), Ha3bIBAETCSA:

OrtpuuaresnbHas CBSI3b

+Jlornueckas oneparusi

JKecTkas CBA3b

[TonoxxutenbHast CBSI3b

CursHa’, NPUHUMALIUH TO/IBKO OJHO U3 IBYX 3HaueHHH («1» - equHMIA, «0» - HY/Ib), HA3bIBAETCA:
Jlornyeckasi MOCTOSIHHAs

Ymnpasnstoliee BO3elCTBUE

+Jlornueckas rnepemMeHHas

ITocTosHHas BpeMeHU

DyHKIMOHA/IbHAA CBS3b MeXX/]y BBIXOJHBIMH U BXOAHBIMH JI0OTH-YeCKUMH NepeMeHHbIMHU
y=@(X1, X2, ...) Ha3bIBAeTCH:

@DyHKLMA Beca

[TepenaTouHasi GpyHKIUs

JoronHuTeibHas CBA3b

+Jlornueckas pyHKLUS

OTHOCHTE/IBHO CI0KeHHs (X, V X,) V X; =X, V (X, V X;) ¥ yMHOKeHHs

(x; AXx,)AXx; =x; A(X, A X;) IIPeACTaB/IeH 3aKOH MaTeMaTHYeCKOH JTOTHKHU:

[TepemecTrTeTBHBIM
+CoueTaTe/bHbIN
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PacnipepienurenbHbIiA
NuBepcun

OTHOCHTE/IBHO CJIOKEHHUA X, V X, V X3 = X, V X3 V X; H YMHOXKEHHA X; A X, A Xy = X3 A X, A X,

npeAcTaB/ieH 3aKOH MaTeMaTHUeCKOM JIOTUKH:

+IlepemecTrTeNbHBIN

CoueTarenbHbIN

WuBepcuu

PacrnipepenvresnibHbIN

PacnipesieiuTe/1IbHOMY 3aKOHY OTHOCHTE/IbHO C/I0)KeHUSI COOTBETCTBYeT:

(x; VX)) vy =x vi(x, vx)

X, VX, VX =X, VX3 VX,

+(X, VX,)AX, =X, AX; VX, VX,

X, VX, =X AX,

3aKoHy HHBePCHH OTHOCHUTE/IbHO YMHO)KeHHUS COOTBETCTBYeT:
(x, AX)AXy =X, A(X, AXy)

X, AXy AXy =X AX, AX,

X, AX, VX =(X VX)) A(X, VX))

+X,AX, =X VX,

a B
— —
a B B a

B —_ a — e . ™ ™
CxeMbl coeiiHEeHUsI KOHTAaKTOB — —
COOTBETCTBYIOT 3aKOHY MaTeMaTHUeCKO! JIOTUKH:
CoueraTeslbHOMY
WuBepcuu
+IlepemecTuTeIBHOMY
PacnipepgenutensHOMY

a a

b IE:—J

f =

C
= 7 b= 7
a_b _lc a_'b_c _1
CxeMbI COeJHHEHHUsI KOHTAKTOB | — — — 1 | - — — 1 COOTBETCTBYIOT 3aKOHY
MaTeMaTU4eCKOH JIOTUKU:
[TepemecTuTenbHOMY
+CoueTraTe/bHOMY
PacnipepgenutensHOMY
NuBepcun
a a C
C
_B/]_/ T i/_c/:l
a B _~ a4 __» B

CxeMblI COeJMHEeHHS] KOHTaKTOB . :I e :I

COOTBETCTBYHT 3dKOHY MaTeMaTHYeCKOM JIOTHKHU:
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WuBepcuu

ITepemecTtuTeIBHOMY

+PacripeemuresisHOMY

CoueraTesibHOMY

e IpOT HBO- a B

B nomoxno L LF

a4 _-_B__  IpoT HBO-
110J102K HO

CxeMbl coeilIHeHHSI KOHTAaKTOB COOTBETCTBYHOT 3aKOHY
MaTeMaTH4eCKOH JIOTUKH:
ITepemecTtuTeIBHOMY
CoueTaTeslbHOMY
PacripesienuresisHOMy
+/HBepcun
OcHoOBHBIE 3aKOHBI U MX C/IefACTBUSA TEOPHH pPe/IeMHbIX CXeM CIIpaBe/IuBbI [I/I1 YHC/Ia YI1eHOB:
bonbie 100
Mess1e 100
+/11s1 moboro uucsia yieHoB
B anredpanueckoii ¢popme oruueckas pyaknusa VIJIU 3anuceIBaeTcs B C/1eyI0mieM BH/e:

y=x
+Y=X, VX, V..
V=X AX, A

Yy=XVx

Jlornueckas onepanus U npeacraB/ieHa Tab/iuel MCTUHHHOCTH:

Xy

01

1 0

X X Y

0 0 O

0 1 1

1 0 1

1 1 1
X, X, Y
0 0 0

+0 1 0
1 0 0

1 1 1

Anredpanueckoit popmMyion y=x;+x2 mpeJCTaB/IeHa IOTHYECKasi OTeparus:
WuBepcus
+ /I3 BIOHKLIUA

KoHbroHKLIMA
IToBTOpUTENB
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Jloruueckas onepanus, KOTopasg MaTeMAaTHY€CKH 3aIlIHCbIBAETCA ) = X, V X, H 03Ha4UdeT, UYTOo

1
_A’L )/
% O—
CUTHAJI y Ha BBIX0/e JIOTUYEeCKOro 3/ieMeHTa OTCYTCTBYeT TOJIbKO TOr/Ja, Korja
HMeeTCsl CHTHAJI X0TsI ObI Ha 0JJHOM U3 BXO/I0B, HA3bIBAETCA:
OKBUBA/IEHTHOCTh
3anpeTt
+NJIN-HE
n-njin
Jlornyeckas omnepanus, KOToOpasi MaTeMaTH4eCKH 3aMMCbIBAeTCA = X, X, M O3Ha4aeT, YTO CUTHA/y
&
—% A
X
Ha BBIXO0/e JIOTHYeCKOro 3jieMeHTa OTCYTCTBYeT TO/IbKO TOr/ja, KOrja OAHOBpeMeHHO
MMEITCA CUTHA/Ibl Ha BX0/jaX X1 M X2, Ha3bIBaeTCs:
+-HE
n-njin
ITamsaTh
IToBTOpEHME
JIornyeckas onepanus, KOTOpasi MaTeMaTH4eCKH 3alMCbIBACTCA V= X X, V X, X, H 03Ha4yaeT, 4TO
Y 1.7
—% y
— % &
—
CUTHAJI y Ha BBIX0/e JIOTUYEeCKOro 3/ieMeHTa MOSABJ/IAETCA TO/JIbKO TOrJa, KOorja
O0/IHOBPEMEHHO eCTh CUTHA/I Ha BX0/JaX X1 M X2 MJIM X3 M X4, HA3bIBAeTCS:
WNJ/IN-HE
3azep>xKa
Nmrumkarys
+N-NJIN
Jlornueckas omnepanys, KOTopasg MaTeMaTH4YeCKH 3allMChbIBACTCH y =X, - X, V x_1 . Z U O03HA4YaeT, uTo
L |
—% —=
CUTHAJI y Ha BbIXO0/ie JIOTUUeCKOro 3/ieMeHTa CyLLleCTBYyeT TO/IbKO TOr/ja, KOrja Ha

000HX BX0/]aX OJJHOBPEMEHHO UMEIOTCSl WJIH OTCYTCTBYHT CUTHA/IBI X1 M X2, HA3bIBAETCH:
+35KBUBaJIeHTHOCTD
3amnper
IToBTOpEHME
3azepkka
JIornyeckas omnepanus, KOToOpasi MaTeMaTHYeCKH 3alMCbIBAeTCA y= X, X, H 03Ha4aeT, UTO CUTHa/ y
oy
= v

—_—

Ha BbIX0/ie JIOrH4eCKoro 3jieMeHTa MoABJ/IAETCA TO/IBKO ITPH HA/IMYUHU CUT'Hd/Id Ha
BX0/€ X2 1 OTCYTCTBUM CMI'HdJ/Id Ha 3dllpeaioieM BX04€ X1, HA3bIBAETCA:
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HE
ITamaTb
WNJIN-HE
+3ariper

Jloruueckas onepanus, KOToOpasa MaTéMaTHY€CKH 3alIMCbIBAECTCA Y= X V X, H 03HAaYad€T, YTO0 CHI'HAJI

_Lr
X,
b4

2
Yy Ha BXO0/ie JIOTHUeCKOro 3/ieMeHTa Cyll[eCTBYyeT TOJIbKO TOrAa, KOrja 0OTCyTCTByeT
CUrHA/1 Ha BXO/ie X1 UM UMeeTCsl Ha BXO/ie X2, Ha3bIBaeTCs:
OKBUBaJIEHTHOCTb
3azepKKa
IToBTOpEHME
+/AMIIMKanus
JIornueckas omepanys, KOTopas MaTeMaTHYeCKH 3alUCbIBaeTcsa ), = (X, V ), )X, H 03HA4YaeT, YTo
T
X J
_XLT__LY
NPH NoJaue CUrHasia Ha BXO0J, X1 JIOTHYeCKOro 3jileMeHTa MOAB/IAETCA CUTHA/I HA

NPAMOM BbIX0/i€e y2. JTO COCTOSTHHE COXPaHAeTCH A0 M0AAa4Yy CUIrHA/Ia HAa BX0/ X2 He3aBHUCHUMO OT
COCTOsIHUSA BX0/ia X1. Oneparnjysi Ha3bIBaeTCs:

N-NJn

W/IN-HE

+ITamsThb

NMnnuvkarys

Jloruueckas omepans, KOTopasi MaTeMaTHYeCKHU 3anucbiBaeTcsi y= x(/—7) W 03HauaeT, UTo
D
X Y

CUrHAJI y Ha BbIXO/ie JIOTUYeCKOro 3/IeMeHTa MO0SAB/IAETCA uepe3 BpeMs T MOCjie
1M0/la4Yu CUrHajia Ha BXOJ X, Ha3bIBaeTCs:

+3azepxkKa

NMnnuvkarys

3amnper

OKBUBA/IEHTHOCTh

Jlornueckas onepanus, KOTopasi MaTeMaTH4eCKH 3aNMCbIBAeTCA y= kx M 03Ha4aeT, YTO BbIXOAHOM

1
X J

CUTHaJ1 y JIOTUYeCKOro 3j1eMeHTa B k pa3 oT/iMuaeTcs mo 3HaUeHHI0 0T BXOJAHOI'0
CUrHA/1a X, COBIA/iasi C HUM I10 3HAKY, Ha3bIBAeTCH:

n

+IloBTOpEHME

OKBUBaJIEHTHOCTh

ITamsTh
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CxeMmbl pa3/ie/IfAl0T Ha 0/{HOTAaKTHbIE U MHOIOTAaKTHbIe 10:

OCHOBHOMY Ha3HauyeHUI0

KoHCTpYyKTHBHOMY HCITO/THEHUIO

Buny ucnionb3yemoit sHeprumn

+XapakTepy paboTbl

CocTosiHMe UCIIO/THUTE/IbHBIX 3/IEMeHTOB 0JJHO3HAUHO OMpe/ie/isieTCsA COCTOSTHUEM JAPYrux
(MpUeMHBIX) 371eMeHTOB B Ka)KAbIH JaHHBIH MoMeHT. He npeycmaTpuBaercs Kakasa-ibo
ornpe/ie/ieHHas1 M0C/1e{0BaTe/IbHOCTD /IeMCTBHS PUEMHBIX U UCIIO/IHUTE/IbHBIX 3/IEMEeHTOB B
cxemax:

+OaHOTaKTHBIX

MHOroTakTHBIX

Pacriosnioxxkenus

IMoaknroueHus

CyuiecTByeT onpeje/ieHHasi I0C/1e0BaTe/IbHOCTD AeliCTBHS IPHUEMHbIX, IPOMEeXYTOUHbIX
HUCIIO/IHUTE/IBHBIX 3/IEMEHTOB B CXeMax:

O/IHOTaKTHBIX

+MHOr0TaKTHBIX

O61mx

Pacnonoxxenus

VI3MeHeHHe COCTOSIHMA KaKOro-/1u0o 31eMeHTa WIH OJHOBPeMeHHOe H3MeHeHHe COCTOSHUS
HeCKO/IbKUX 3/IEMeHTOB HOCUT Ha3BaHUe:

+TakT paboTbl CXeMbl

[Tporecc

Pexxum

®a3sa

HenpeprbIBHBIN Psifi TAKTOB, B TeUeHHEe KOTOPOro KaKou-/Tu00 371eMeHT cxeMbl HAXOAMTCS BO
BKJ/IDOUEHHOM COCTOSIHUM, Ha3bIBAeTCH:

[Tepuop BKIrOUEHUs 371eMeHTa

[Tepuopn oTK/IOUEHUS /1€eMeHTa

[Tepuop fyckpeTHOCTH

Bpewms Bk/toueHus 3/1eMeHTa

Y1006 YIPOCTUTH MPOLECC COCTAB/IEHHS MHOTOTAKTHBIX CXeM, 00bIYHO MOJ/Ib3YHTCA Ta0THUHON
¢opmoii 3anucH M3MeHeHNsI COCTOSIHHS BCeX 3/IEMEHTOB CXeéMbl, IPHUeM BK/IIUYeHHOe COCTOsIHIe
3/IEMEHTOB 0003HAYAIOT 3HAKOM «ILTIOC» (1), @ OTK/IIOUEHHOe - 3HAKOM «MHHYC» (-). ITO OyAer
Tad/mMIa:

Payca

HernpepbiBHBIX QYHKIMIA

+BKitoueHus

JuckpeTHbIX (yHKLMIMA

Merto/ aHa/1M3a MHOTOTAaKTHBIX peJIefHbIX CXeM, 3aK/II0UAIINHCA B HCI0/Ib30BaHUU CllelalbHbIX
NMpHeMOB MaTeMaTHYeCKOro amnmnapara, pa3padoTaHHOro /I MHOTOTAaKTHBIX CXeM, Ha3bIBAeTCs:
TabuuHbIH

OcuuiorpadupoBanus

+AHanMTUUeCKUI

BpemeHHBIX Auarpamm

Jins aHa/M3a MHOTOTAaKTHBIX Pe/IelHbIX CXeM NMPH MyCKOHA-/Ia{0YHbIX U PEMOHTHBIX pafoTax yaiie
BCero NpUMeHSIT MeTO/:

AHanmuTAYeCcKUn

BpemeHHBIX Auarpamm
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TabmuHbIH

+OcuusnorpagupoBaHus

M300pakeHne cxeMbl pe/leiiHON CHCTEeMBbI, OKa3bIBaoIllee KOJIMYeCTBO U COCTAaB CTPYKTYPHBIX
3/IEMEHTOB, a TaK)Ke KOH(QUIypanuio coeJUHeHUI MeXX/y 3/ieMeHTaMH, Ha3bIBaKOT:
DyHKIMOHaNbHasg Cxema

+CTpyKTypa pejieiHOM CXeMbl

[MpuHIMNManbHas cxeMa

MoHTaxkHas cxema

PesteiiHble cxeMbl JIe/IITCA Ha Napa/lie/IbHO-MOC/IeJ0BaTe/IbHbIe U MOCTOBBIe 110 [2, c.153]:
+Buny coenuHeHMi

OCHOBHOMY Ha3HauyeHUI0

XapakTtepy paboTbl

KoHCTpyKTHBHOMY HCITOTHEHUIO

ITo cpaBHeHMI0 C Tapa/lie/IbHO-NI0C/1ejoBaTe/IbHbIMU cxeMaMu (Tull IT) B MOCTOBBIX cxemax
(tun H):

Bbornblile KOHTaKTOB

+3HauuTeNIbHO MeHbIlle KOHTAKTOB

Yucno KOHTAKTOB B 060MX TUIaX CXeM 0/JMHAKOBO

CtpykTypHas ¢opmMyJ/ia pe/ielHHOH CXeMbl MOXKEeT ObITh 3aliCaHa B BU/Ie aHA/TATHYECKOT0
BbIPa)KeHHsl, eC/I4 CXeMa NpejAcTaB/eHa:

I'paduueckumMu CHMBOJIaMH.

+ByKBeHHBIMU 0003HaUeHHUSIMHU.

udbpoBbiMU 0603HAUEHUSIMHU.

BykBeHHBIMU U L[UDPOBBIMU 0003HAUEHHSIMHU.

B03MO0XHO /I COCTaBUTh COOTBETCTBYIOIIHE CTPYKTYPHYIO (DOPMYJTy U CXeMy, eC/I1 YC/IOBUSI
PaboThI KaKOro-11M00 3/1eMeHTa ONMUCAHbI CJIOBECHO?

+[a

Het

Haxo)xieHHe CTPYKTYpPbI CXeMblI 110 33/JaHHbIM YC/IOBHSAM ee Pa0oThI SIB/ISIETCS OJHOM M3 0CHOBHBIX
3a7ia4y NPHU U3yYeHUM pesielHbIX CUCTeM aBTOMaTUKHU U HOCUT Ha3BaHHUe:

AHanus peyileliHBIX CXeM

+CHHTe3 penelHbIX CXeM

OnpejeieHue yc/I0BUI PaboThl KaXX/0T0 pejie ¥ MOC/IeA0BaTe/IbHOCTH X ACHCTBHS ABIAETCA 0/JHOM
M3 OCHOBHBIX 33/1a4 NP M3yYeHUH peJieliHbIX CUCTeM aBTOMAaTHKH M HOCUT Ha3BaHUe:

+AHanu3 peerHbIX CXeM

CuHTe3 pefieliHbIX CXeM

OJHHUM M TeM Ke YUIOBHAM MOXKET y/IOBJIETBOPSATH 00/IbIIIOE YHC/I0 CXeM, OT/THYAK X CS
HCI0/1b3yeMbIMH 3JIeMeHTaMH, Ppe)XUuMaMH padoThl, YMC/IOM U CIIOCO0aMH COeJUHEHHUS Y1eMeHTOB,
TeKTPUYECKUMH XapaKTepPUCTHKAMH | T.Jj. JTO SIBJ/ISIETCS 0COOEHHOCTHI0 YCTPOUCTB:
[vckpeTHOrO AeiicTBUS

+HenpeprIBHOrO fAelCTBUSA

OnucaHue CJIOBECHOT0 a/IFOPUTMa yNpaBJ/ieHusl, BbIOOP A3bIKA U 3a/laHHe YC/I0BUH PaboThl Ha HeM,
MOCTPOEHHE JHarPaMM TaKTOB M Ta0/IUI] COCTOSTHHI BK/TIOUAeT B cedsi:

Anamu3 CAY

+AOCTpaKTHBIN CUHTE3 JUCKPETHBIX CUCTEM

Cunre3 CAY

CTpyKTypHBIM CUHTE3 IUCKPETHBIX CUCTEM
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Jins 3ajaHHBIX Ta0/IMI| COCTOSAHUHN 0CyIIleCcTB/AeTCs (hopMaM30BaHHAasl 3aNMCh YCI0BUH pabdoThl,
NMPOBOJUTCS BHIOOP anmapaTypHO# peaM3alii CXeM yIpaB/IeHHs, BbINO/IHAETCS MUHUMHU3ALHA U
ONTHMM3aLUA CTPYKTYPHBIX (pOpMYJI, IPOBOJUTCA NOCTPOEHHEe MPUHIUNNA/TIBHON 3/1eKTPHUYeCKOU
CXeMbl yIIpaB/IeHUs P NPOBeAeHNH:

Anamsza CAY

+CTpyKTYpHOIO CHHTe3a JUCKPEeTHBIX CUCTEM

Cunresa CAY

AGCTpaKTHOTO CHHTe3a IMCKPETHBIX CUCTEM

ITpu pa3paboTKe JIOrHUECKOro yCTPOMCTBA:

+CHayasna (hOpMUPYIOT C/IOBECHOE OIMCaHKe ero aaropuTMa JelCTBusl. 3aTeM COCTaBJISIOT
yIOBJIETBOPSIFOIYO 3TOMY OTMMCAHHIO JIOTUYeCKYH0 (DYHKLUIO (aOCTPaKTHBIA CHHTE3) U fjasiee
pa3pabaTbIBalOT CTPYKTYPHYIO JIOTUUECKYIO CXeMY YCTPOWCTBA (CTPYKTYPHBIN CHHTE3)

CHauarsia 1poBOJST abCTPaKTHBIM CHHTE3, 3aTeéM CTPYKTYPHBIN CUHTe3, (JOPMUPYIOT a/iTOPUTM AeHCTBUS
[TpoBOAAT CTPYKTYPHBIN CHHTE3, 3aTeM abCTpakTHbIM CHMHTe3, (POPMUPYIOT arOPUTM JIeHCTBUS

IIpu NpoeKTHPOBAaHUH CHCTeM aBTOMAaTHKH CTPEMATCA CO3/iaTh HA/[€)KHO PadoTaloIyI0 cXemMy C
MHHHMA/IGHBIM KOJIMYEeCTBOM anmnapaTypbl. AHQ/IM3 U CHHTE3 PeJIeHHBIX CXeéM C HCI0/Ib30BaHHEM
3aKOHOB U C/Ie/ICTBHI 3aKOHOB a/Ire0pbI JIOTMKHU MO3BOJIAIOT MOIyYHTh CXeMy CHCTeMbI C YHC/IOM
pe/ie H KOHTAaKTOB:

+MuUHUMaIbLHBIM
MakcumanbHbIM

Ilpu KakoM croco6e MHHUMH3ALMH Pe/IeHHBIX CXeM /IJIsi CHCTeMbI 3alMChIBAIOT JIOTHYECKYH0
(hyHKI{HIO U, IPUMEHSIsI 3aKOHBI a/Ire0pbl JIOTMKHU U X C(JIEACTBHA, HAXOAAT MHHUMA/IbHYIO (hopMy
3anucH GyHKIUM, HA 0CHOBE KOTOPOM BbINIO/THAKT Peal3aljui0 CXeMbl?

MarpuuHbIii

Kapra Kapno

Matpuua KapHo

+UHTYyUTHBHBIN

MeTtopab! HenocpecTBeHHOro ynpouenus U Keaiina-Mak-Kiiacku, ucnonb3yemblie npu
MHMHHUMHA3ALHUH JUCKPETHBIX CXeM, IPUMEeHUMBI /I/If1 YCTPOMCTB, UMEIOIHX?

TonbKo 0IvH BXOHOM CUrHas U mo00e Unc/Io BBIXOAHBIX CUTHA/IOB

+JIr060e urCI0 BXOJHBIX CUTHAJIOB M TOJIBKO OZIH BBIXO/IHOW CUTHAI

OfivH BXO/IHOM CUTHA/ U He MeHee JIBYX BBIXO/IHbIX CUTHA/IOB

JinsA mostyueHUs: H30APOMHOIO peryJiMpoBaHus, B pe3y/ibTaTe KOTOPOro MOBbIIIAeTCA TOYHOCTD B
yCTaHOBHUBIIMXCA pexxumax padorsl CAY, BBOAUTCA Napalyie/ibHOe KOPPeKTHPYIolee 3BeHO:
Anddepenyupyroiree

+HHTerpupyoiee

Iuddepenuypytoliiee ¥ UHTErpUpYHOLLlee, COeJMHEHHbIe MapasiebHO

Jins yBeTHueHHUs M0JI0Chl NPONyCKaHHUs 00/iee BBICOKHUX YaCTOT, YTO CIIOCOOCTBYET MOBBHILIEHUIO
3amaca yCTonuuBoCcTH U TouHOCcTH CAY B nepexoHOM peKuMe, He00X0AMMO BBeCTH Napa/uie/IbHoe
KOppeKTHpYlolliee 3BeH0:

Nurerpupyroliee

+/lnddepenrupyroiiee

Iuddepenuypytoliiee ¥ UHTErpUpYIOLLlee, COeJMHEHHbIe MapasiebHO

Ji1A KOppeKIMH XapaKTepPUCTHK C Iie/IbI0 o0ecreueHus Tyulnero kayecrsa paborsr CAY
HCII0/IB3YIOT 00paTHbIE CBA3M:

ToNBKO OTpULIaTe/IbHBIE JKeCTKHe

Tonbko oTpuriaTesibHbIe THOKHE
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[TonoxxurtenbHbIe

+I'maBHBIM 00pa30M, OTpHLIaTe/TbHbIE JKeCTKHe U THOK1e

IToBBICHTH 3anac ycToiuuBocTH U ObicTpopelicTBHe B (1+Ko.c.-K) pa3 mo3Bosisier mpuMeHeHHe
o0paTHOM CBSA3M:

+W ieanbHOM >KeCTKOU

OrtpuiiatenbHON THOKOH

[TonoxurensHOM

['naBHOM

IToBbICUTH OBICTPOAEICTBHE MPU COXPaHeHUHU K03¢ uijHeHTa nepejayn CUCTEMbI NT03BOJIsIeT
npuMeHeHHe:

+I'nbkoii obpaTHO CBSI3U, TIpe/CTaB/IsIoONIel coboit quddepeHIUpyroliee 3BeHO

VeansHOM »KeCTKOW 00paTHOM CBSI3U

[MTonoxxkutenpHOM 0O6paTHOM CBSI3U

B ocHOBY BbIOOpa 3aK0Ha Pery/IMpoOBaHusi B 0fHOKOHTYPHbIX CAP Mo/10)KeHbI:

TonbKo TpeGoBaHUs K KaueCTBY CTaOM/IM3alLMy rlapaMeTpa

TonbKo [UHaMUUeCKHe XapaKTepUCTUKA 00beKTa PeryIMpoBaHus

ToJIbKO XapaKTepUCTUKU BO3MYLIAIOIINX BO3EUCTBUM

+[annble om. 1, 2, 3

IIpu BbIOOpE 3aKOHA pery/IMpoBaHus B 0JHOKOHTYPHbIX CAP 00bIYHO UCIIO/IB3YIOT:
+HomorpamMel, coCTaBeHHBIe Jjis1 TpeX Hanbosiee pacripoCTPaHEHHBIX TUTIOB MePeXOHBIX ITPOLIeCCOB:
6e3 nepeperysiupoBaHusi, ¢ 20%-HbIM TiepeperyIMpoBaHrieM U C MUHUMYMOM I

AHanuTHUYeCKUl MeTo/]

TabnuuHbIl MeTO/

H3MeHsisi mapamMeTpbl HACTPOMKH PeryJsiTopa, /i/is allepuoJUuuecKux MpoieccoB MOXKHO MOJIyUYUTh
3HayeHHUe creneHH 3aTtyxaHus oT 0 1o 1. [Ipu KkaKoMm 3HaAUEHNHU CTelNeHH 3aTyXaHUA cucTeMa
HaXOJMTCA Ha rPaHMLie YCTONUUBOCTH?

+0
0,5...0,75
0,75...09
1

V3MeHsisi mapaMeTpbl HACTPONKH PeryjfaTopa, NpHU J1000M 3aKOHe Pery/IMpoBaHuUs MOXKHO
M0J/Iy4YUTH pa3/IMuHoe Nepepery/JMpoBaHye: OT HYJ/Is IPY anepuoAuYecKoM IepexoHOM Npoiecc Ao
100% npu ycraHOBHBIIIEMCS He3aTyxamlieM KosebaTessbHOM npouecce. B npakTuke
aBTOMaTH3aLM¥ HauOoJIbIlIee PacpoCTPaHeH!e MOJTyYH/IH anlepHoANYecKHe Iepexo/Hble MPoLecchbl
U MPOLeCChI C Nepepery/iMpoBaHHeM:

+20%

40%

60%

80%

Eciu ocTaTouHoe OTK/I0HeHHe (0IIH0Ka pery/JIMpoBaHNs) He0IMyCTHMO, TO OIIPaBJaHO
HCI0/Ib30BaHue:

[I-perymnaropa

+ITN-perynaTopa

JBYXIO3ULIMOHHOTO peryasaropa

IT1-perynsaTopa
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Ec/mm omubKa pery/iMpoBaHus He MPeBbIIIaeT AOMYyCTUMOr0 3HaUueHHsl Ay NPH BbINO/THeHUH
M
K.y, +x
K03()pUI[HeHT NPONOPLHOHATBHOCTH), a BpeMs peryMpoBanus tp,~(12...16) 7 (7 - Bpems
3ama3fbIBaHusl), TO 3aKoH peryaupoBaHus (II- uiu ITA-perynsaTop) BeiOpaH:
+IIpaBusbHO

Heo6x011MO ero yCI0XKHUTh

Heob6xoauMo ero yrnpocTuthb

IIpu Be160pe mapamMeTpoB HacTpoiiku IIM-perynsaTopa onTuMasibHasA napa 3Ha4eHUn
k03¢ Punuenta nponopruoHanbHocTH Kp 1 BpeMeHH yABoeHUs1 Ty COOTBETCTBYeT:

ycioBusa Ay< (Yo - ycTaHOBHBIIIeeCs1 3HaUeHHe peryjupyemMoi BeinunHbl; K -

+Maxkcumymy Kp/ T
Munumymy K/ Tu
Kp/ Tu=1
Kpﬂ
A
Ky
B n10ckocTd napameTpoB HacTpoiiku ITA-peryisropa Touka A 0 T

XapaKTepusyer:

MakcrmasbHOe 3HaueHHe OLIMOKY peryTMpOBaHUS

+MUHUMYM UHTerpa/ibHOI0 KBaJpaTUUHOro Kpurepus I»

MakcumanbHOe 3HaueHue BpeMeHU pery/IMpoBaHus

Bpewms 3amnasgbiBaHus

C u3meneHueM napaMmerpoB HacTpouku I1- u IV -perynAaTopoB nokasare/iu KayecTBa NepexojHOro
Npo1iecca MeHsIITCS Mo-pa3HoMy. JI/isi yMeHbIIeHUs] JUHAMHYeCKOH OIIMOKH U CTeleH! 3aTyXaHus
Heo0X0AMMO 3HaueHHe K03 duiHeHTa MPONOPLUOHATBLHOCTH Kp:

YMeHbIIUTh

+YBenmuuThb

Kp=const

B cucreme c IIM-peryiaTopoM IpH yBe/IMYEHHH BpeMeHHU yABoeHus Ty Bpems pery/JMpoBaHus {p
CHauaJia yMeHbIIIaeTcs, a 3aTeM HaUMHaeT PacTH, JUHaAMH4YecKas omubka ymenbmaercs. [Ipu sTtom
CTelneHb 3aTyXaHMs:

YBenuurBaeTcs

He u3smensiercs

+YMeHbl11aeTCsl 3HAUMTE/ILHO CKOpee, ueM Ipy yBeryeHuu Kp

B cucreme c II-perynsaTopoM npu yBeauueHuH Ko3¢uijpeHTa nponopuuoHaibLHocTu K;
cTaTuyeckas omudKa pery/IMpoBaHUA:

YBenuuuBaercs

+YMeHbli1aeTcs

He u3smensiercs

PaBHa 0

B cucreme c II-perynaTopom npu yseanuennu K, 1 BBeJjeHMH HHTerpa/ibHON COCTaB/IAIOIEH B
3aKOH pery/IMpOBaHus cTaTHYecKas omuobKa:

YBemuuBaeTCs He3HAUUTe/IbHO

+CTpeMuTCs K HYJIHO

He u3smensiercs

Pe3ko yBemuuBaetcs
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CBoiicTBa 00beKTa peryJiMpoBaHus B IEPBOM MPUO/IHIKEHUH MOT'YT ObITh OLleHeHbI 110 0THOILLIEHHUI0
BpeMeHH 3ana3/bIBaHusA 7 K MOCTOSTHHON BpeMeHH 00beKTa To. Uem 3T0 oTHOIIIeHUE OoJIbIlIe, TeM
33/la4a aBTOMATH3aLMH C10KHee U mo3Tomy nipu 0,2 < 7/ <1 peKoOMeHJyeTcs peryiarop:

JIByXTI03ULIMOHHBIN

+HenpepsIBHOTO f1efCTBUA

VImMnynbCHBIN WM U poBoi
TpexIo3uLOHHbIN

Ilpu /T, < 0,2 peKOMeHJyeTCsl pery/iaTop:
+ITo3ULIMOHHBIM

VmmynbcHbIN

Ludposoii
HenpepsiBHOrO felicTBUs

Ilpu 7/T, >1 peKoMeHAyeTCs peryiaTop:
HenpepriBHOTO AieiicTBUS
JIByXTI03ULIMOHHBIN

+WMnyibCHBIN UM LIM(PPOBOM
Tpexno3uLoHHbIN

Ec/u Ha 00beKTe ¢ caMoBbIpaBHUBaHueM 1pu 7/T, > 2 Heo6X0AuMO MOTyUHTH epexo/HbIH

npoiecc C MUHUMAa/IbHBIM BpeMeHeM pery/iMpoBaHusi PH IeHCTBUHM Ha CUCTeMY BHEIIHUX
BO3MYIIAKOIIUX BO3AEHCTBUH, TO Lie/1ec000pa3HO MPUMEHUTD PeryyaTop:

+C nepemMeHHOM CTPYKTypOU

[To3uLIMOHHBIM

HenpepesiBHOrO felicTBUs

Ob6ecneunBaroIIii KOMITEHCALIUIO YUCTOTO 3ara3/[bIBaHusI

TIpu 0060 HeG/IArONPHUATHBIX AUHAMHUYECKHX XapaKTepUCTHKax o00bekTa (7/7, > 3) CymiecTBeHHoe

y/IydieHHe KauyecTBa peryJiMpoBaHus 00ecreunT peryssiTop:

[TponopLyoHanbHBINI

[TponopLioHaNbHO-UHTErpaabHbINA

VHTerpanbHbIi

+ITonynponopuyoHanbHO-AUdGepeHIMaTbHbIN

IIpu TUNIOBOM anepHoOAMYECKOM Nepexo HOM Iporjecce K03¢pHuiueHT NPonopLuoHaILHOCTH K), A

037,
2

ITOr0 Xe pery/jiAaTopa NpHu TUIIOBOM Iepexo/fHOM Mpoijecce C MUHMMA/ILHO A0y CTUMBIM

nepeperyJiMpoBaHUueM:

II-perynsTopa pacCYUTHIBAIOT N0 SMIUpHYecKor Gopmy.ie K, = . Uemy Oyper paBeH K, ais

K, = 0,37,
Kt
0,71,
K, = X 0
o7
+K = 0.97,
P K,
T
K, = —KO
o7
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ITapameTpbl HacTpoiiku IIV-peryisaTopa npu TUIIOBOM ME€PeX0fHOM MpoLecce C MUHUMA/IbHO

1

0Ny CTUMBIM Tiepepery/IMpoBaHHueM COOTBETCTBEHHO PaBHbI K = ; Tu= To, @ IpM TUIIOBOM

dII€pHUOJUYECKOM IIepexoaAHOM IIporecce ﬁyﬁlyT COOTBETCTBEHHO PABHbI:

0,67
+Kp =2 Ty=0,6To
T
K = 0’77(;; Tu=0,7To
p IQ)T
1
K,
T, _
K, = ; Tu=0,6To
K,

Eciu 00BbeKT pery/iMpoBaHusA HMeeT Hey/ 0B/IeTBOPUTe/IbHbIe JHHAMHYeCKHe XapaKTePUCTHKH,
11e/1eco000pa3Ho MPUMEHHUTD:

OpnokoHTypHYI0O CAP

+MHorokoHTypHyto CAP

MHuorokontypHbie CAP fe/isiTcsi HA KOMOMHUPOBAHHBIE, KACKA/JHbIE, C BBOJAOM MPOU3BOJAHOM OT
NMPOMe)XXyTOYHO! pery/upyeMo BeJIMUUHbI, B3aUMOCBSA3aHHbIE 110:

+XapakTepy KOppeKTHPYIOLLero UMITy/Ibca

Hasnauenuro

Ajroput™My aflanTanuu

XapakTepy BO3/IelCTBUsI Ha PeryJMpPYIOLUI OpraH

Eciu Ha 00beKT peryJiMmpoBaHus JefCTBYeT 0JHO H/IM HECKOJIbKO BO3MYIIIAIOIHUX BO3/IeHCTBUH H
KaHaJibl Ilepejayy 3TUX BO3/leMCTBUI MMEIOT MeHbIIYI0 HHePLHIOHHOCTh, YeM KaHaJIbl [lepejadu
Pery/IMpyIoIiero Bo3ielCcTBHs, TO TpedyeMoe KaueCTBO Pery/IMpOBaHUsI MOXKET ObITh 00ecreueHo
pabortoii CAP (npumep Takoit CAP - cucTemMa pery/iMpoBaHHs TeMIiepaTyphl B TeIl/IuIe):
KackagHon

BsaumocssizaHHOU

+KoMOUHUPOBaHHOM, TO €CTh JIEUCTBYIOIIEH 110 OTK/IOHEHUIO U TI0 BO3MYIIEHUTIO

C BBOJIOM NPOW3BOJHOU OT MPOMEKYTOUYHOW PeryiMpyeMou BeJIMYUHbI

Ecu 00beKT XapaKTepu3yeTcsi 3HaUNTe/TbHOW HHEPIMOHHOCTHI0, UMeeT POMEe)KyTOUHYI0
(Bcmomorare/bHY10) pery/iMpyemMylo BeJIMUiHy, MeHee HHEePLINOHHYI0, UeM OCHOBHAasl, 3 0CHOBHOM
BH/| BO3MYILIEHUs - IOCTyNaollee M0 KaHa/ly pery/Jupyoiiee Bo3/eMCTBHe, peKOMEeHAYeTCs K
ucnoab3oBannio CAP (mpumep Takoii CAP - cuctema pery/iMpoBaHusi TeMiiepaTypbl HarpeBaeMoro
TEIJIOHOCUTEJISI 3a IOBEPXHOCTHHIM TeIVI000MeHHHKOM):

+KackaHas

KombuHrpoBaHHast

B3anmMocssa3aHHas

C BBOZ,OM NIPOM3BOHOU OT MPOMEKYTOYHOW peryvpyeMoU BeJIMYUHbI

Ec/m 00beKT ynpaB/ieHUs XapaKTepHu3yeTcsi CHCTeMO# B3aMMHBIX CBsi3el MeXX/1y BbIXOJHBIMH
napamMeTrpamu (0/{HO pery/jupyloiiee Wi Bo3Myljalolee Bo3ieCTBHe OKa3bIiBaeT BIIUsIHHE HA
HECKO0/IbKO BbIXOAHBIX IapaMeTPOB), peKoMeH/jyeTcsi MHOroKOHTypHasa CAP (mpumep Takoro
00BbeKTa - KOPOBHHUK, 000PyA0BaHHbBIN CHCTeMOH IPUTOYHOM BEHTH/ISALHN):

KombuHupoBaHHast

Kackapnas
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+B3aumocBs3aHHas

C BBOZ,OM NIPOM3BOHOU OT MPOMEXYTOYHOW PeryMpyeMoOU BeJIMUUHbI

Eciu pery1upyeMbld napamMeTp pacnpe/ie/ieH 1o NPpoCTPaHCTBeHHOU KOoOp/iuHaTe (HanpuMmep, 1o
AMHe 00BbeKTa), a pery/Mpymiee Bo3ielCTBHE M0JaeTcs Ha ero Bxo/|, pekomenayercsa CAP:
Bsaumocssa3aHHas

KombuHrpoBaHHast

Kackapnas

+C BBO/IOM NPOM3BOZHOM OT IPOMEXXYTOUYHOM peryivupyemMoi BeJIMUUHbI

MeTtopabl pacuera napaMeTpoB HacTpouku pery/saTopos (I1, IT) npu cuHTe3e 0AHOKOHTYPHBIX H
MHOIroKOHTYpHBIX CAP:

+O1HaKOBbI

Pa3znyHbl

Ilpu yuncse cBsized n>2 YKUC/I0 NepeKPeCcTHbIX KOMIIEHCUPYHIIMX CBfA3eH yBe/IMYuBaercs Ao n(n-1) u
Takas MHorocssisHasi CAP peanusyercs:

ITpocto

+CI10XHO

Peanu3oBatbk HEBO3MOXXHO

MI;IOI‘OEMKOCTHBIE 00BbeKThI, KpuBas pa3roHa (1) koropbix nmeer S-o0pasHyo ¢opmy,

Y]

T T

XapaKTepU3yKTCs NepexoAHbIM 3amna3jbiBanrieM 7. [IepBblie 27 noc/ie HaHeCeHUs BO3MYILIeHHs
nepexoHbIN Mporecc (2) MoBTOpseT KPUBYIO pa3roHa. Uem Oosiblie 7, TeM AHHAMHUYECKast
omuodKa yi:

Meunnbliie

+bonbiie

He 3aBucur

Ec/i1 00beKT XapaKTepU3yeTCsl HeCTallHOHAPHOCTHI0 TapaMeTPoB (HanmpuMep, CBHHAPHUK,
AUHAMHUeCKHe XapaKTepPUCTUKH KOTOPOro 3aBUCAT OT BO3PaCTa )XMBOTHBIX), TO /i/Isl MOJTy4YeHUs
Y/AOBJIETBOPHUTE/ILHOI0 KAUeCTBA MepexoAHbIX MPOLeCCOB UCIO0/Ib3yeTCA Cocod, o0ecrneunBaroIui
PO06ACTHOCTH CHCTEMBI pery/iMpoBaHusi. [lapaMmeTpnl HaCTPOKH BHIOUPAIOTCS B pacueTe Ha camoe

HeO/1aronpusiTHoe codyetaHue Ko, To, 7, o0ecrieunBaroiiiee 3HaUeHUe | _ K, (Hanpumep, anas I1-
1,5+ 20
47
peryiaropa):
MunumanbHoe
+MakcumMmanbHoe

PaBHOe efuiHMITE

Ec1m 00beKT XapaKTepU3yeTcs HeCTAl[HOHAPHOCTHIO MAapaMeTPOB U NMPHU 3TOM BO3MYIIieHHUE,
HU3MeHsIIee AMHAMUKY 00heKTa, MO)KHO H3MEPHUTh, TO /ISl MO/TyUeHHsI BHICOKOT0 KauecTBa
Pery/IMpoBaHuUs [1e/1ec000pPa3Ho0 MPUMEHUTD:

+MeTop MapaMeTprUueCcKol KOMITeHCAlluM, TO eCTh aBTOMaTU4eCKOro U3MeHeHUs TapaMeTPOB HaCTPOUKHU
peryJiaropa

MeTo/, obecrieurBaroliii p0OACTHOCTh CUCTEMBI PETyTMPOBAHUS

MeTo/;, obecrieurBaroliii Maiyro 4yBCTBUTeMbHOCTE CAP K U3MeHeHUIO TeX WK UHBIX CBOWCTB
yIIpaBJisieMoro Iporecca
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Ta6smmia 5 — Kpurepumu oneHkH copMHPOBAaHHOCTH KOMIIETeHI{HI

Kputepuu orieHrBaHus cOpMUPOBAHHOCTU KOMIIeTeHLIUU

Koy v HarMeHOBaHKe UHJUKATOPA
(4acTy KOMMeTeHIMH)

AOCTIKeHH KOMITeTeHIIU

COOTBETCTBYET OL[eHKe «3aUTeHO»
(4acTy KOMIeTeHI1H)

50-100% ot MakcumasabHOro basnia

CryneHT npaBUIbHO BBITTOMHUI 50-100% TecTOBBIX 3aJjaHNM;
NA

U -5rkoc-1 Vicmionb3yeT GU3mKo- JIEMOHCTPUPYET OTJIMYHOE 3HAHHEe CIT0COO0B aHa/M3a
MaTeMaTHUeCKHH amrapar Mpy aHa/Iu3e TEXHOJIOTUYECKOT0 MpolLiecca Kak 00beKTa KOHTPOJIS U
Y MO/Ie/TMPOBAHUU 3/IEKTPHUECKUX yIIpaB/IeHUsI; UCIIO/Ib3yeT MaTeMaTHUeCKUH arrapar rmpu
1jerneii ¥ 3/1IeKTPUUECKUX MaIIIKH C aHa/M3e U MO/Ie/TMPOBAHUM 3/IEKTPUUECKHUX T1eTeH, IPUMeHseT
HCIT0/1b30BaHHEM MH(POPMALIMOHHBIX U cpefcTBa MHPOPMALHOHHBIX, KOMIBIOTEPHBIX U LIU(PPOBBIX
UGPOBBIX TEXHOJIOTHI TeXHOJIOTHH [Ijisl TIOMCKa, XpaHeHus], 00paboTKM, aHaIM3a U

ripe/icTaB/ieHys UHGOpPMaLIUK

2 OHEHMBAHUME ITMCBbMEHHBIX PABOT CTYJAEHTOB,
PEI'JIAMEHTHUPYEMbIX YYEBHBIM IIVTAHOM

PacuetHo-rpaduueckas pabora «Omnpegenenue ycroiiunBoctd CAY anredpanueckumu u
YaCTOTHBIMHM KPUTEPUAMU».

Tunosas PI'P, Bemosnnsercs no BapuaHTam (19 BapuaHTOB M063aiaHni) B COOTBETCTBUM C
MeTOUYeCKUMH YKa3aHUSIMHU.

Tabsmmia 6 — @opMupyembie KOMIeETeHIUH (W/IM MX YAaCTH)

Koz v HauMeHOBaHMe VHWKAaToOpa OrieHOYHBIE
Kop v HaumeHOBaHMEe
JIOCTH)KeHUS] KOMIeTeHLIUU Marepuasbl
KOMIEeTeHLIUU
(4acTy KOMIETeHLMK) Y CpejCTBa
ITKoc-1. Criocobex N I-5mkoc-1 icrionmb3yeT dhu3uKo- poBenKa
OCYILIeCTB/ISITb MOHUTOPUHT MaTeMaThuYeCKUi anrapar Mpy aHaau3e U coze I:K aHIEH PTP
TeXHUYECKOTO COCTOSIHUS MO/Ie/IMPOBaHUH 3/IeKTPUUECKUX Lierer U 'gap vra PTP )
006opyioBaHus TTO/ICTAaHIUM 371eEKTPUYECKHUX MALLWH C UCTIO/Ib30BaHUEM (co6§j:e oBanue)
3JIEKTPUUECKUX CeTel MH(OPMAaLIMOHHBIX U IM(POBBIX TEXHOJIOTHI A

Tabuna 7 — Kpurepun onjeHKH pacueTHo-rpaguuecKoi padoThl

Tloka3zarenu KosyectBo OamioB
MHUHUMAa/JILHOE MaKCUMaJIbHOe

CaMocTosiTenibHasi paboTa MpH BLITIOTHEHUH

5 10
PI'P
AKTHUBHOCTB T1pH 3aiute PI'P 0 2
3aruta PT'P 10 20
HTroro: 15 32

OueHka c()OpMUPOBAHHOCTH KOMIIETEHL|MM TPU BBHINOJIHEHUM U 3alljuTe pacyeTHO-IrpauyecKou
paboTel ocymjecTBisieTcss 1o 00Ky «3amurta PI'P». Kputepuwm oueHuBaHWS CGhHOPMHUPOBAHHOCTU
KOMITeTeHLUH Npe/icTaB/ieHbl B Tabuile 8.
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Ta6ma 8 — Kpurepun ouneHKd c()OpMHPOBAHHOCTH KOMIIETEHI[UH MO pacueTHoO-rpaduueckoi

abore
KO,Z[ 1 HaMMeHOBdHIe KpI/ITepI/II/I OIl€eHHBaHHWA C(i)OpMI/IpOBaHHOCTI/I KOMIIeTeHIIM1
HWHJWKaTopa (JacTH KOMITeTEHIHN)
JOCT)KEeHUS Ha 6a30BOM YpOBHe Ha MOBBILLIEHHOM YPOBHE
KOMTeTeHIuH (YacT¥ | CrygeHT CriocoGeH OrjeHUBaTh CTyJeHT BBINOJHW U 3alUTUIT
KOMIIETEHL1H) pe3y/bTaThl BLIMOJHEHHBIX PAacyeToB, | paboTy B CPOK B COOTBETCTBUU C
T0Ka3as 3HaHWe CUCTeM npaBU/aMy 0pOpMJIeHUS U
aBTOMaTU3aLUU TEXHOJIOTMUeCKUX METOANUECKUMU YKa3aHUSIMHU,
TMIPOLIECCOB, B/Ia/ieeT MeTOJUKOU pacyeThl BBITIOJIHEHBI BEPHO U He
oripeiesieHus ycroiunBoct CAY BbI3BaJ/IM 3aTPY/AHEHUM; CTYJeHT
anrebpanyeCcKMH U YaCTOTHBIMU OCBOMJI METO/Ibl OTIpefie/IeHUs
W-5rKoc-1 KPUTEPUSIMU, TEOPEeTHUECKHUM ycroiuuBoctyd CAY € oMoII[bI0
Vicrionb3yeT QU3MKO- | parepua/IoM Mo TeMe, pacyeTHbIMU rporpaMMHOro komruiekca MBTY,
MaTeMaTH4eCKHi dhopmMynamu; paboTa BbITIO/IHEHA B TOKa3ajl OT/IMUHOe 3HaHWe CHUCTEM
arrapar IIpyh aHa/lM3€ | cpok, B COOTBETCTBUU C MpaBUIaMHU aBTOMAaTH3aLMM1 TeXHOJIOTMYeCKUX
1 MOZIe/TMPOBAHNM | ochopmyieHHSI U METOANUECKUMU TIPOLIeCCOB, CriIocobeH MpUMeHSITh
3JIEKTPHIECKHX yKa3aHHsMHU, PacueThl BbITOTHEHbI COOTBETCTBYIOLMH (pr3UKO-
Leried 1 BePHO, HO BbI3Ba/IM 3aTPyAHEHUS; MaTeMaTHUeCKWH arrapar; Bajjeer
S/IEKTPUYECKUX CTYJIeHT HeJJOCTaTOUHO OCBOWJ/I METO/IbI | TEOPETUUEeCKUM MaTepuaioM o
MalivH ¢ onpeenenusi ycrounoctu CAY c TeMe, pacueTHbIMU (hOpMYyJiaMH,
MCII0/Ib30BaHHEM MOMOIIIbIO TIPOTPAMMHOTO KOMIIJIEKCa | MOYKeT CaMOCTOSITe/IbHO U
MH(OPMALIMOHHEIX U | MBTY, noKasa/ FOTOBHOCTh apryMeHTHPOBAaHHO OCYILeCTB/ISITh
L{(POBBIX HCII0Mb30BaTh (PU3HKO- aHasmmM3, 000011eHNs U BHIBO/IBI 10
TeXHOJIOr Ui MaTeMaTH4eCcKui, criocobeH BBITIOJTHEHHOU paboTe; MprMeHsieT
NIPUMEHSITh CpPeJICTBa cpeAcTBa UHPOPMAL[MOHHBIX,
MH(OPMAaLIMOHHBIX, KOMITBIOTEPHBIX U | KOMITbIOTE@PHBIX U 1[U(POBBIX
[U(POBBIX TEXHOJIOTHH /IS TIOUCKa, TeXHOJIOTHH [/l TIOWCKa, XpaHeHUs,
XpaHeHus1, 00pabOTKH, aHaMM3a 1 00paboTku, aHanM3a u
nipe/icTaB/eHus UHGOPMaLIUU nipe/JicTaB/eHus UHGOpPMaLIUU

3 OIIPEJE/IEHUE PE3YJ/IBTATA
IMPOMEXYTOYHOM ATTECTAIITUA

cDOPM{:I HpOMe)KYTOQHOﬁ dTTeCTaliiy 110 JUCLHUIIMHE 3auem.

OLEHOYHBLIE MATEPUAJIBI 1 CPECTBA [JIAA ITPOBEPKU
C®OPMMPOBAHHOCTY KOMITETEHLIVIM

ITKoc-1. Croco0eH oOCYyIeCTB/IATh MOHUTOPHHI TEXHHUECKOr0 COCTOSIHUSI 000pyJoBaHHA
MO/ CTAHLMHU /IEKTPUYECKHX CeTeu.
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BaﬂaHl/lﬂ 3dKPbITOr0 THUIId

Bbi6epume o0uH npasusibHbIL 6apuUaHm omeema

X; Xy
w, —» W »
X,
|— W5 [e— W
X,
3 w
|X1 <
Wi Y
1.Cxema s MOKAa3bIBaIas B3aUMOCBA3b
cocraBHbIX yacTell CAP u xapakTepusywijas ee AHHAaMHUYeCKHe CBOMCTBA:
@yHKLMOHaIbHAA
+CTpyKTypHas
[TpuHLMNIUaIbHAS
MoHnTaxxHas

2.0THomeHue JlamacoBa H300pa)KeHHs COOTBETCTBYIOIIEH BBIXOJHOW BeJTHYMHBI 3BeHA
(cucremsbl) K JlamiacoBy u300pakeHHI0 ero (ee) BXOJHOHW BeJTMYMHBI MPH HYJIEBBIX Haya/IbHBIX
YC/I0BHUSAX:

+I1epenaTouHas QyHKIs

[TepexonHasi XxapakTepUCTHKa

Crarrueckasi XapaKTepHCTHKa

YacToTHas XapakTepuCTUKa

3.B ocHOBYy je/eHHUsI O00BEKTOB aBTOMATH3alMH Ha Oe3bIHEPIMOHHBIE, aTNlePUOAMYECKUE,
KoJie0aTeibHbIe, Jud depeHIUpYIOLIe, HHTErPUPYIOIIHE, C 3ana3AbIBAHHEM I10/I0)KeHO0:

CrerneHb aBTOMaTH3allAH.

B3arMOCBsI3b TeXHOJ/IOTUUeCKOT0 ¥ TPAHCIIOPTHOTO JIBUYKEHUM

KoHCTpyKTHBHBIV MPU3HAK

+[luHaMHUuecKUe CBOMCTBA

3afaHuA OTKPBITOrO THUIA
Jatime pazeepHymblii omeem HA 80Npoc

4. Kak Ha3biBaerca CAY, B KOTOPOH BXOHBIMM BO3[eHCTBUSAMM yNPaB/IAOLIEr0 yCTPONCTBA
AIBJIAIOTCA TOJILKO BHEIITHHE BO3/elCcTBUs?
IMpasunbhbili omgem: CAY ¢ pa3oMKHYTOI 1jenbio Bo3elcTBUM. CucTeMa, B KOTOPOU BXOJAHBIMU
BO3/IEMCTBUSIMU yTIPaBJ/ISIFOLLEr0 YCTPOWCTBA SIBJISIIOTCS TOJBKO BHEIIHWe BO3JelcTBUsI (MH(pOpMaLus o
BO3MYIIAIOIUX BO3/IEUCTBUSIX HAa OOBEKT YIIpaBJIeHMS).

5. luddepeHiiuanbHBIMU ypaBHEHUAMH KaKOro NOpPsiKa ONUCHIBAIOTCS NepexoAHbIe
NMpoLecCchl B TUMOBBIX 3BeHbAX?

IlpasunbHblli omeem:  TiepexofHble  TIPOLECCbl B TUIOBBIX  3BEHbSX  OINUCHIBAIOTCS
g depeHMaTbHBIMU YPaBHEHUSIMU He BbIIIe BTOPOr0 MOPSiAKA.
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6. Kak Ha3bIBaeTcsi mpeo6pa3oBaHue /I/Is ONpe/ie/IeHHOr0 Kiaacca (PyHKIUN BelleCTBeHHOM
nepeMeHHOM B (PYHKIIUM KOMIL/IEKCHOM TepeMeHHOM?

IpasunbHbili omeem: TIpeodpa3zoBanue JIamtaca. [Tpeobpa3oBanue Jlariaca — peliieHue
JIMHENHbIX U depeHIaNIbHbIX YPaBHEHUH YIIPOLAeTCs MPU UCTIO0Ib30BaHUU METO/I0B, B OCHOBY
KOTOPBIX TI0JI0’KEeHO TpeoOpa3oBaHue (GyHKIMI BellleCTBeHHOMN riepeMeHHOU B (YHKIIMKA KOMIIJIEKCHOM
riepeMeHHOM.

7. Kakoe 3BeHO HMMeeT: a) ywIoOBHOe H300pakeHHe; 0) BpeMeHHYH) XapaKTepPHCTHUKY; B)
ADYUYX?

! ! Y o)
X k =00
> —)‘
T5p+1 1
k R(w)
' .
2

IIpasunbHblli omeem: T'apmoHHUYecKoe KosebaTelbHOe 3BEHO - OIMCHIBAETCS ypaBHEHHEM

2.2
(T; p” +1)y =kx. Ecm npu koneGaHusix OTCYTCTBYIOT [OTEpPH SHEPrMM B 3BEHE, TO €r0 Ha3blBAIOT
rapMOHUYECKUM KoJiebaTe/lbHbIM (KOHCEPBATUBHBIM).

8. Kak Ha3bIBaeTcs BpeMs, B TeueHHe KOTOPOro pery/jdpyeMblii mapaMeTp mocjie HaHeCeHUsl
BO3MYILIeHUS] He U3MeHseTCs?

IpasunbHbili omeem: Uncroe 3anasapiBaHue (MepejaToOyHoe, TPAHCIIOPTHOE, AUCTAHIIMOHHOE).
IlepegaTouHoe (TpPaHCIOPTHOE) 3ara3/biBaHue To OOBSCHSETCS Ha/luudeM B OOBeKTe repejaTOYHbIX
KaHasioB (TpyOOIPOBOZOB, TPAHCTIOPTEPOB, TEIJIONIPOBOZAOB | T.I1.) MEXK/AY YITPABJISIOLIMM yCTPOMCTBOM U
BBIXO/IOM OObeKkTa. [Ijisi MpoXoX/eHUus TepeflaTOuHOro KaHajaa TpeOyeTcst BpeMsi, paBHOe OTHOILIEHUIO
JUVIMHBl KaHara K CKOPOCTH JIBWKEHMs BelecTBa (3Hepruu). VMHorja 3To 3amasjblBaHue Ha3bIBalOT
YHCTBIM.

$FO

1o P vol»

A [&——
9. Kak Ha3biBaerca cxema CAY C PperyjsaTopoM MpsAMOro

JaeicTBuaA?

IMpasunbHbili omgem: MyHKHMOHA/MbHasA cxema. [IpefHa3HaueHa /il pa3bsiCHEHUs MPOLIECCOB,
MPOTeKaIUX B OTJeNbHbIX (YHKIMOHAJBHBIX LIeMsIX WM YCTAaHOBKe B 11eJIOM, UCIOJIb3YeTCs AJIs
aHasmM3a paboThl CUCTEMBI B CTaTHUECKUX PeXKUMaX.
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10. Kakum 0Oyper cocrossnue CAY, el KOPHH XapaKTepUCTHYECKOro ypaBHEHHMs Ha
IUIOCKOCTH KOMILJIEKCHOTO TEPEMEHHOTr0 PacIioyIoKeHbl C/IeAYHIIM 00pa3oM:

JOA

IMpasunbHbili omeem: ycToMUMBBIM. JIMHelHasi cucteMa OyZieT yCTOMUMBA TOT/Ia U TOJILKO TOT/Ia,
KOrJja BCe KODHU ee XapaKTepUCTUUYeCKOro YpaBHEHUs! Ha IJIOCKOCTU KOpPHeM pacIio/iararoTcsi cjieBa OT
MHUMOU 0cu. OCb MHHMBIX Be/IMUMH SIBJISIETCS TPaHULIeld yCTOMYUBOCTH.

11. Eom Ha 00BeKT pery/iMpoOBaHHs [eHCTBYeT OJHO W/IH HECKO/JbKO BO3MYIAIIINX
BO3/lIeMCTBMH M KaHa/bl Nepejauyd 3THX BO3/eliICTBUM HMMET MEHbIIYH) HHEepPIUOHHOCTb, YeM
KaHa/lbl Tepejayd peryjJupyroliero BoO3/JeMCTBHA, TO KAakKOHM CHUCTeMOM aBTOMaTH4ecKoro
peryJIMpoBaHus J0CTUraeTcsi TpedyeMoe KauecTBO pery/JIMpoBaHHuA?

IIpasunbHblli omeem: B 35TOM ciaydae TpeOyeMoe KauyeCTBO pery/JuMpoBaHUsl JIOCTUraeTCs
KoMOuHupoBaHHoi CAP, To ecTh /ieiicTByIOLIeH 110 OTK/IOHEHHIO M 110 BO3MYILIEHHIO.

OkoHuaTenbHBIE ~ pe3yabTaThl  00OyueHWs  (pOPMHUpOBAaHUSI  KOMITETEHI[UH)  OTIPe/eNstOTCS
TOCpe/ICTBOM TepeBozia 6ansioB, HaOpaHHBIX CTY/IEHTOM B TIPOLIeCCe OCBOEHHsl JUCLIUIUIMHBI, B OLIEHKU:
0a30BbIi ypOBeHb CPOPMUPOBAHHOCTH KOMITETEHIIUUA CUMTAETCS JOCTUTHYTBIM, €C/TH Pe3y/bTaT 00yUueHust
COOTBETCTBYET OlieHKe «3auTeHo» (50-100 peHTUHTOBBIX OasIIOB).

4 TIOPAOK ITPOBEJJEHIA IIOBTOPHOM
IMPOMEXYTOYHOM ATTECTAIITUA

CDOPMEI HpOME)KyTO‘-IHOﬁ dTTeCTaljyu 110 JUCLUIIMHE 3auem.

@DOoH/, OLIeHOYHBIX CPeJCTB [i/Isl IPOBeJeHMs TOBTOPHOUW MTPOMEXXYTOUHOM aTTecTaly (JOpMUPYeTCs
M3 YMCJla OLIeHOYHBIX CPe/CTB I10 TeMaM, KOTOPbIe He OCBOEHBI CTYZJeHTOM.

IpumeuaHue:

IornoHUTeIbHBIE KOHTPOJIbHBIE UCTIBITAHUS TIPOBOJSTCS i CTYJ€HTOB, HaOpaBIMX MeHee 50
0aoB (B cooTBeTCTBUM C «[l0/10)KEHEM O MOJYJIbHO-PeHTUHIOBOM CUCTEME).
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Tabmia 9 — Kpurepuu oneHkH copMHPOBAaHHOCTH KOMIIETeHI[HI

Kop v HauMeHOBaHMe
VH/MKaTOpa J0CTW)KEeHHsI
KOMITeTeHIUU
(UacTH KOMITeTEeHI|UM)

KpuTepuu otieHrBaHus COOPMUPOBAHHOCTH KOMIIeTeHI[UN
(4acTy KOMMeTeHI1H)

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

N I-5mkoc-1 icnone3yeT
¢bu13UKO-MaTeMaTUUeCKUM
armrapar Ipy aHa/u3e U
MO/Ie/TUPOBaHHUU
3/IeKTPUYECKUX 1ierei 1
3JIEKTPUUECKUX MAII|H C
WCTI0/Ib30BaHUEM
MH(MOPMAaLIMOHHBIX U
LU(POBLIX TEXHOJIOTUI

CTyZieHT B/ia/ieeT MaTepyaioM 10 TeMaM AUCLUIIMHEI, 3HAeT BU/bI U
THIbI CXeM, TPeOOBaHHS K CXeMaM, 3HaeT YC/IOBHbIe Tpaduueckre
0003HaueHHsI 3/IEMEHTOB aBTOMAaTHKH B CXeMax, 00/1alaeT HaBbIKaMH
COCTaBJIEHUS JIOTUKUA PabOTHI IPUHIUITHAAIBLHBIX CXEM CUCTEM
ABTOMAaTHUECKOT'0 YIIPaB/IeH s, YBePEHHO UMTAeT MPUHIIUITHA/IbHbIE
CX€eMBbI, OTpe/iesisieT GYHKIUM 3/IEMEeHTHOM 0a3bl, COCTaB/IsIeT
(bYHKI[HOHA/TbHBIE CXEMBbI, IOTUUYECKH MBICJIUT, TOTOB K
COBEPIIIEHCTBOBAHUIO CXEMHOT'O PEIlIeHHs], BHITIOTHU U 3alJUTHIT
pacueTHO-rpaduUecKyro paboTy; CrlocoOeH UCTOIh30BaTh
MaTeMaTHYeCKUH amrapar Mpy aHa/Iu3e U MO/Ie/TMPOBaHUU
9JIEKTPUUECKHX LIeTIel U 3/IeKTPUUeCKUX MaIIliH, TPUMEHSsIeT CPeiCTBa
WH(OPMAIIMOHHBIX, KOMITBIOTEPHBIX M U(PPOBLIX TEXHOJIOTUM JIIsI
TOKCKA, XpaHeHus1, 00paboTKH, aHa/IU3a U TIPe/ICTaB/IeHUSI
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