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1. TEOPUSA ABTOMATHUYECKOI'O YIIPABJIEHUS. OBIIIME ITOHATHUA
N ONNPEJAEJIEHUA

ABTOMaTHKa — 00JIACTh TEOPETUYECKUX M MPUKIAIHBIX 3HAHUN 00 aBTOMATHU-
YECKUX YCTPOMCTBAX U CUCTEMAX.

OOnekT ynpasnenus (OY) — cucrema, B KOTOPOH MPOUCXOAMUT TOICHKAITUI
yIpaBJIeHUIO miporiecc. B3aumoneiicteue ¢ OY mpoucxoaut yepe3 BXobl (KOTOphIC
SIBIITIOTCS TIPHYMHAMU TOsBIICHUS 1porieccoB B OVY) U BBIXOJbI (KOTOPBIE SIBIISTFOTCSI
MIPOIIECCaMU-CIICACTBHSIMH).

VYnopasieHne — mpoliecc Ha BXoJie OOBEKTa yIpaBieHHs, 00eCIeUnBaIOLIHi
Takoe MPOTEKaHHE MPOILIECCOB Ha BBIXOJE 0OBEKTa yNpaBleHUs, KOTOpoe obecreyu-
BAIOT IOCTUKEHUE 3aJIaHHOM L[EJIA YIIPABJICHUS.

PerynupoBanne — 4acTHbIN Cily4all ynpaBJ€HUs, IEJIb KOTOPOTO 3aKJIF0YAETCs
B MOJJIEpKaHUU Ha 3aJaHHOM YPOBHE OJIHOTO WJIM HECKOJBKHUX BBIXOJOB OOBEKTa
yIpaBJICHUS.

Cuctema aBTomaTuueckoro peryiupoBanus (CAP) — COBOKYMHOCTh 0OBEKTa
yIPAaBJICHUS] 1 ABTOMAaTUYECKOTO PETYJIATOPa, B3aUMOJICUCTBYIOIINX MEXIY cO00il B
COOTBETCTBHUH C AJITOPUTMOM YIPaBJIEHUS.

Perynupyrommii oprad (PO) — COBOKYIIHOCTb YCTPOMCTB, C IMOMOIIBIO KOTO-
PBIX OCYILECTBIISIETCA yIpaBjieHUE BXoJaMHu oObeKkTa ympasienus. Hanpumep, Ha-
I'PEBATEIIBHBIEC AJIEMEHTHl B CHCTEME YIIPABJICHUS TEMIIEPATYPOM, KJIAINlaHbl C DJIEK-
TPOIPUBOJOM B CUCTEME PETYJIUPOBAHUSA PACXO/1A KUIAKOCTH H T.J.

Yupasisiemas BelmurHa (BBIXOHAS BEJIMUMHA - Y) — TOKa3aTellb TEXHOJIOTH-
YEeCKOr0 Mpoliiecca, KOTOPbIM HEOOXOAMMO yIPaBIIATh.

VYupasisroniee Bo3eiicTBre (BXOIHAS BEIMYMHA - X) - (pu3nuveckas BEIMINHA,
IIOCPEACTBOM KOTOPOM YIIPABIISIETCS MTOKA3aTENb TEXHOJIOTHYECKOTO ITPOLIECCa.

3anaroniee BO3JEHCTBUE — oOMpeensieT TpeOyemblii 3aKOH peryaupoBaHUs
BBIXOJIHOW BEJIMYHHBI.

Bosmymaromiee Bo3aericteue f(f) — mporiecc Ha BXxome o0beKTa yrpaBieHuUs,
SIBJISIFOLLIMIACS TIOMEXOM YIIPABIICHUIO.

Bocnpunumaroniue opranbl (BO miam Tak Ha3bIBaeMbie YyBCTBUTEIIBLHBIC dJIe-
MeHTBI UD) - U3MEPSIOT U MPEOOPa3yrOT KOHTPOJIUPYEMYIO WIN YIIPABISIEMYIO BEJIH-
YUHY 00BEKTa YNpaBJIEHUS B CUTHAJ, YAOOHBIN IJis epeiaun U JalibHeiien oopa-
0oTku. K HUM OTHOCSTCSI JaTYUKH BIIAXKHOCTH, TEMIIEPATyphl (TepMoOIIapsl, TEPMOCO-
POTHUBIICHUS, TEPMOIIPEOOPA30BATEIHN), OCBEIICHHOCTH U T.]I.

YcunmurensHbie opranbl (YO Wi yCHIUTEIbHBIC JIEMEHTHI YD) - yCTPOUCTBA
HE M3MEHSIoNMe (PU3NUECKOW MPUPOJIbI CUTHANA, a MPOU3BOJSAILINE TOJBKO yCHIle-
HUE, T.€. YBEJIMYEHHUE €ro A0 TpedyeMoro 3HayeHui. Crojla OTHOCATCS MarHUTHBIE
ITyCKaTeJIH, TBEPAOTEIBHBIC U JIIEKTPOMATHUTHBIE PETIE U T. .

[IpeoOpasyromue opransl (I1O wmm 3nements [19) - mpeodpa3yroT curHai oj-
HOUM (U3MUYECKON MPUPOABI B CUTHANBI ApYyrod puzmyeckoi mpupoasl Ajig yao0cTBa
nanbHeie nepenayn u odpadbotku. Hampumep, npeoOpas3oBarenn HedJIEKTpUye-
CKHUX BEJIMYMH B DJIEKTPUUECKUE



Koppexkrupyromue opranbl (KO wmu snemenTsl K3) - ciaykar ans Koppekuuu
CAY c nenbto yaydieHus ux padoThl.

Wcnomuutenbubiit opran (MO wam snement WD) - BelpadaThiBacT U MofacT Ha
peryJIUpYIOIINK OpraH 00beKTa yIpaBJICHUs YIPaBIsIoliee Bo3aencTrue [5, 6].

BrimenepeuncieHHble TEPMUHBI TTOSICHSIET PUCYHOK 1, Ha KOTOpOM M300pake-
Ha cuctema apromarndeckoro ympasieHus (CAY), 00beKTOM yHpaBieHHsI KOTOPOM

ABJISICTCS BOJOHArpeBarTeiib.
OOBeKT ynpaBneHus - BogoHarpeBaTtesb

Badarowuti opeaH Bosmywarowee sosdelicmaue
(orpaHuuymBatoLLee conpoTMBNEHNE) tOKp (TemnepaTpypa oKpyKatoLero Bo3ayxa)
: tBop,bl

Ynpasnsrouwee sosdelicmsue HarpeTasa Boga

(X — HanpsxeHne NuTaHns)

\ o—{ 1} Ynpasnsemas eenuyuHa

U . i — 5 (Y - Temnepatypa BoAbl)

lopsvas Boga — |

Perynupytowuin opraH

(HarpeBaTenbHbIN 3NEMEHT)
Pucynok 1 - Bomonarpesatenb kak oObekT ympasicHus (P - MOIIHOCTH Harpesa-
TCIILHOT'O BJICMCHT&)

Yamre Bcero 0OBEKTHI YIpaBlIeHUs M300paXkatoT rpaduuecku B BUAe (yHK-
IUOHAIBHBIX 0JI0KOB (puc. 2).

MouwHocmb HazpesamenbHO20 Bosmywarowee so3delicmsue
afemeHma (TemnepaTtpypa oKkpyxatoLlero Bo3gyxa)
Ynpaensouiee gosdelicmeaue Ynpaensemas genuquHa

(X = HanpshkeHue NUTaHUS) (Y - Temnepatypa BoAbl)

\ 1:0|<p

R U P tBO,El,bI
— 30 —»{ PO —»{ OY —»

3adarowuli opeaH Peeynupyrowuti opeaH Obbekm ynpasneHus
(orpaHuumBatoLlee (HarpeBaTenbHbIN (BOOoOHarpesartens)
COMpoTUBNEHNE) 3N1EMEHT)

Pucynok 2 —Bogonarpesaress B BUe (QYHKIIMOHATBHBIX OJIOKOB

I[J'I?I CJIOKCHHUA Y BBIYUTAHUS CUTHAJIOB B aBTOMATHUKC IIPUMCHATOTCA 3JICMCHTDI
CIIOKEHMS W BBIUMTAHUS. DJEMEHTHl CJI0XKCHHUS IIPUHATO HA3bIBATH CyMMATOpaAMHU

(puc. 3).



PI/ICYHOK 3 —VYcnoBHOE 0003HAYECHUE DJIEMEHTOB CJIOXKCHU,

DJeMeHThl BBIYMTAHUS HA3bIBAIOTCS dJIEMEHTaMU cpaBHeHus (puc. 4).

C3 C3o
X3=X1-X2 > X4

Pucynok 4 —VYcnoBHoe 0603HaUEHUE 3TIEMEHTOB CPAaBHEHHS,

2. BUIbI CUCTEM ABTOMATHUYECKOTI'O YITPABJIEHUSA

Paznuyaror cnegyroniye cuCTeMbl ABTOMAaTUYECKOTO YIIPABICHUS:

1) PazomknyTble CAY. B Takux cucreMax yIpasJsioliee BO3JeHCTBUE CO3-
naetcsi, 0e3 noiaydyeHus: HHGOPMAIIMU O COCTOSIHUU CUCTEMBI, a JIMIIb HA OCHOBAHHUU
KaKUX-TM0O MPU3HAKOB WJIM BPEMEHHOU mporpaMMbl. J[ocTOMHCTBA: MPOCTOTA U TIO-
BBILICHHAs HAJEKHOCTh. HerocTaTKu: HEBBICOKOE KAYECTBO YIIPABJICHHUS;

e ___ f1t)|f2(D|f5(t)

y()

x(1)
—> 3B >N YO —>» U3 —+ PO |OY F—

Pucynok 5 - Pazomknyras CAY.

2) CAY 1no BO3MYLIEHUI0. YTPaBIISIONIEe BO3JACHCTBIE BhIpAOATHIBACTCS Ha
OCHOBE MH(OpMAITUHU MO BEIUYMHE BO3MYIIAIOINIETO BO3IEHCTBHUIO Ha cucTeMy. Bos-
MYUIAIONINE BO3JCHCTBUS BBI3BIBAIOTCS PA3HBIMU MPUUYMHAMHU U UX MOXET OBITh HE
OJIHO, & HECKOJIbKO. OOBIYHO BO BHMMaHHUE MPUHUMAIOT TOJIBKO Ba)KHbIE BO3MYIIIe-
HUS, TaK KaK KOMIIEHCUPOBATh BCe OYIET 3aTPyIHUTEIBHO.

Henocrarok: HakoruieHHe OIIMOKU pEeryInpOBaHUS.
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Pucynok 6 - CAY ¢ npuHIUIIOM YIIpaBI€HUS [0 BO3MYILICHHIO.

3) 3amknyTteie CAY. B Takux CAY ympasisroiiee Bo3aeiicTBHe BbIpadaThI-
BAeTCsl HA OCHOBE M3MEPEHHON MH(OPMAINH MO COCTOSHUIO O0BEKTA MO BHIOPAHHO-
My apameTpy.

HenocTtatok: HU3KME SKCIUTyaTalMOHHBIE XapaKTEPUCTUKH B CIydae 3HA4M-
TEIbHON MHEPLUOHHOCTH O0BEKTA.

lf1(t)lf2(l‘)lf3(t)
Yy

Zo(t) u(t) y®)
» NO PO | QY |

x(1) x1(1) &3 &(t) z4(1)
—> 30— no —

Y3

\i

yi(t)

e FC)

A

Pucynok 7 -3amknytas CAY

4) KomoumnupoBanubie CAY. Yrpasisioliee BO3IeHCTBHE BhIpadaThIBACTCS
Ha OCHOBE MH(OpMaNUU O mapaMmerpax oObEKTa U HA OCHOBE MH(OpPMaLUU BO3MY-
IIAIOIIETO BO3/IEHCTBUS.

b'%
Y3 1()|F2(0)fs(0)

C3 t)
Xi(t) 2(t) Zi(t) Z5(t) ut) )7t
X0 | 55 T3 No | ya =% 1o PO | Oy —e—»

y1(t)

\

43

y(@)

A

oC

Pucynok 8 - KomounupoBannas CAY



3. IOKA3ATEJ/IN KAYECTBA CUCTEM ABTOMATHUYECKOI'O PETY-
JIMPOBAHMUA

Kputepun kauecTBa MOXKHO pa3feliuTh Ha YETHIPE TPYIIIIHL:
1. Kputepuu TOYHOCTH:

1.1 CraTuyeckasi ommdKa €., — 3TO Pa3HOCTb MEXKIY MPEANUCAHHBIM U JICH-
CTBUTEJIbHBIM 3HAYEHUEM PETYJIUPYEMOIl BEJIMYHMHBI B YCTAHOBUBILEMCS PEKUME

(puc. 9).

E=const

Pucynok 9 - Cratudeckas omuoka &g,

Ecmu €.,= const,To Takas cuctemMa Ha3bIBaeTCsS CTaTUYECKOM, T.€. B HEH €CTh
BCETJIa YCTAaHOBUBIIIASICS OLTHOKA.

Ecmm €,,—0, To Takas cuctema Ha3bIBaeTCS aCTaTUYECKOH, T.. CHCTEMa BbI-
JIEp>KUBACT 3aJaHHBIA YPOBEHb IMapaMeTpa.

N A A
h(t) 1 % €dun
i EQun2 ___________
hy | o\l Yy /S wy\  m— >
+5%
i hmax i
0 | § v t,
ty tm to

Pucynox 10 - Jluramudeckast OmmoKa €y,
9



1.2 IunaMuvecKasi OIIHOKA €,,, MPEACTaBIICT COO0H MaKCMMaabHOE OTKIIO-
HEHHE PEryJIMPYyEeMOM BEIMUUHBI OT MpeanucanHoro 3uauenus (puc. 10) [6].

£()uH = hmax - hy (1)

hy - IPEANMCAHHOE 3HAYEHHUE PETYIUPYEMOM BETUUHHBI.

2. Kputepum, onpeae/siioniue 3anac ycToii4YuBoCTH

OmnpenensroT OTAAIEHHOCTh CUCTEMBI OT TPAHUIIBI YCTOHYHBOCTH.

2.1 KoappuuueHT nepeperyampoBaHusi — 3TO JUHAMUYECKAsl OITMOKA OTHe-
CEHHasl K 33JJaHHOMY 3HAUCHHUIO PETYINPYEMOTO BEIMYMHBI B TIPOIIEHTAX.

Npax —h £
G=—""JN00%="100%
hy hy (2)

Cuuraercsi, 4TO B peaJIbHOW CUCTEME JOCTATOUHBIN 3aMac yCTOWYUBOCTH, €CIU
koa¢umeHT nepeperynuposanus He npesbiaet 10-30%.

OnHaKko B HEKOTOPBIX CiIydasx TpeOyeTcs, YTOOBI Mpolecc MpoTeKaa BooOIe
0e3 mepeperyaupoBaHus, T.€. ObLJT MOHOTOHHBIM.

B psige cnyuaeB moxeT ponmyckatbes nepeperynuposanue 50-70 %.

YacToTHBIE OLIEHKH YCTOWYMBOCTHU ONpeAeNsatoTes o rogorpagy HalikBucra.

Im
A

v

Re

Pucynok 11 -T'omorpa¢ HaiikBucra.

2.2 3anac ycTOMYMBOCTH MO AMIUIMTY/JE A O3HAYaeT, YTO NPU YBETUUCHUU
KO3 GHUIMEHTa YCUIICHNsT Ha BEJIMYMHY A CUCTEMa CTaHeT HeycToiunBoit (puc. 11).

2.3 3anac ycroitunBoct nmo ¢gaze AQ — 310 yroys o6pa3oBaHHbBIN BEIIECTBEH-
HOM OCBIO C BEKTOPOM, MOYJIb KOTOPOTO PaBEeH €UHHUIIC.

3 Kputepumn 6bIcTpo/IeiicTBUSA

3.1 Bpems peryaupoBanusi t, — 9TO OTpPe30K BpEMEHM OT MOJAYd BO3MY-
IIAFOIIEr0 BO3JAEHCTBUS 10 TOCTIIKCHHUS PETYIUPYEMOI BEIMYMHON MPEITUCAHHOTO
3Ha4YeHus, ¢ TouHocThio =5 % puc. 10).

10



3.2 Bpemsi ycraHoBJIeHHs {y — 3TO MUHUMAaJIbHOE BpEMs 10 IIEPBOIO JOCTH-
KCHHSI pEryIMpyeMO BEJIMUNHOM MpeanucanHoro 3nadenus (puc. 10).

3.3 Crenenn 3aTtyxanusi ¥ — 510 1mokaszareib KauecTBa, KOTOPBIH XapaKTepu-
3yeT, Ha CKOJIBKO TIPOIIEHTOB YMEHBIIAETCS aMIUIUTYAa JUHAMUYECKOMN OIIMOKH CHUC-
TEMBI 3a OJIMH IePUOJI KOJICOaHU .

[_IJ — gduH B £0MH3 D.OOJ/O
c 3)

UH

4 KpuTepuu KOMILJIEKCHOI OLIEHKH.
4.1 O000meHHbIN MOKa3aTe b JUHEIHOI MHTerpajibLHO oleHKkHn J ornpe-
JENIAeTCS UHTETPAJIOM OIITUOKH 32 BPEMSI PETYJIUPOBAHHMS.

tp
J= j £(t)dt "
0

Y4uTEIBaET BCE PACCMOTPCHHBIC pAaHEC KPUTCPHUHU Ka4CCTBA.

A €cr1 A Ecr2
h(t) ‘ h(t)
0}, t > 0} t >
&(t) g(t)
t t
0 > 0 >

Pucynok 12 -TIpumep nsyx CAP ¢ 0o1MHaKOBBIMH €, HO pa3HbIMH J

Uem MeHblIIe IIIONIA/Ib MOIBIHTErPaIbHON (QUTYPBI, TEM BbILIE KAYECTBO PEry-

nupoBanus. [Ipu OJMHAKOBBIX CTaTHUECKUX OommMOKax €.,1 = &2, J; > J,, a cue-

JI0BaTEJIbHO KauecTBO perynupoBanus BTopoi CAP Beime (puc. 12).
JlaHHBINM MOKa3aTeNb MPUMEHSIETCS 111 KOMIUJIEKCHOM OLIEHKH PEryJIMpOBaHUS
MOHOTOHHBIX MPOIECCOB B CTATUYECKUX CUCTEMAX.

4.2 O000111eHHBIH UHTETPAJIbHBINA CPeIHEKBAAPATHYHBIH NMOKA3aTeNb J,
OTIpE/EIAETCS MHTErPajoM KBaJpaTa OLIMOKM 3a BpEeMs PETyJupOBaHHUsA. 3HAUCHHE
omnOKu Gepercs B KBajpate, sl TOr0 YTOObl MOKHO OBLIO IPOCYMMHPOBATH MOJIO-
’KUTENbHBIC U OTPUIIATEIbHBIE OTKIOHEHHUSI.

11



(5)

[TokazaTenb nmpuMeHsieTcs JIsl KOMIUIEKCHOM OLEHKH peryJupoBaHus Koseda-
TEJIbHBIX MPOIIECCOB B acTaTUYECKUX cuctemax (puc. 13).

tp
J = j £2(t)dt
0

h(t) 4

hy

vv—l‘

e(t)

Vf—l‘

>

Pucynok 13 -O0001ieHHbIi HHTETPaNbHBIN CPEeIHEKBAIPATUIHBINA TOKA3ATEND J;
12



4. ABTOMATHYECKHUE PEI'YJIATOPBI

ABTOMaTUYECKUM PETYJATOPOM HA3BIBAIOT YCTPOKCTBO, MPEIHA3HAYECHHOE JIJIS
NOAJEpKAHNS YIPABIIIEMON BEJIMYMHBI HA 3aJaHHOM YPOBHE WJIM U3MEHEHHUS €€ B
COOTBETCTBUM C TPeOyeMbIM 3aKOHOM DPETyJIUPOBaHUSA. ABTOMAaTUYECKUUN PEryJsTOp
BOCIIPUHUMAET PA3HOCTh MEXAYy (PaKTUYECKUMM W 3aJaHHBIM 3HAUYCHUSIMHU PEryiu-
pPYEMOIi BEJIMYUHBI U MPpeodpaszyeT ee B yNpaBIsIollee BO3ACHCTBUE HA PETYIUPYIO-
Ui oprad. YNpaBJsIoIiee BO3ACUCTBIE (POPMHUPYETCS B COOTBETCTBHUH C 3AJI0KEH-
HBIM B PETYJISATOP 3aKOHOM perynupoBanus (puc. 14).

***********************************************************

co peryJjasiTop |
3 g(t) u(t) y(©)
E) > N3 ——>U o) PO | OY o)

4o [

Pucynok 14 - ®@yHKIIMOHAJIbHAS CX€Ma aBTOMATUYECKOTO PEryJisiTopa.

OCHOBHBIM KJIACCU(PUKALMOHHBIM MPU3HAKOM aBTOMATHUYECKUX DPETYJISATOPOB
ABIISIETCS 3aKOH PEryJMpOBaHUs WK AU PepeHInaibHOe YpaBHEHHE, CBA3bIBAIOIIEE
BBIXOJHYIO BenmuuHy Y co BxonHou X. Hanpumep:

d’y dy dx

2

gl T YTy ©
'€ X - BXOaHas BEJINYNHA,

y - BBIXO/IHAs BEJIMYHMHA,
Ty, T, - TOCTOSIHHBIE BPEMEHHU.

B oneparopnoit hopme nepenarouHast GyHKIUS MPUMET BU/L;
Y k,p+k
W(p): (p) — ] ]ép 2 (7)
X(p) T, p°+Tp+l
Y(p)

W(p) = X(p) - nepenatoyHasi GyHKIHUS.

[Ton nepenaTouHoi GyHKIMEH MOHUMAIOT OTHOLIEHUE n300pakeHus Jlammaca
BBIXOJTHOTO M BXOJHOTO CUTHAJIOB MPU HYJIEBBIX HAYAJIbHBIX YCIOBUSX.

BpiOop THma aBTOMaTHYECKOTO PETyJsATOpa OINpEAeNseTcs AUHAMUYECKUMU
CBOMCTBaMH 00beKTa yrpasieHus (puc. 15) 1 TeXHUKO-IKOHOMHUYECKUMH COOOpaKe-
HUSMU. 3aKOHBI PErYJIUPOBAHMS MOAPA3ACISIOTCS HA TUHEHHbIC U HEJTMHEIHBIE.

U3 perynsTopoB ¢ HETMHEWHBIMU 3aKOHAMH PETYJIMPOBAHMS Yalle BCEro Mpu-
MCHSIFOT JIBYX- U TPEXITO3UIIMOHHBIC PETYJIATOPHI (IO3UIIMOHHBIC PErysTopsl) [6, 7].
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Perynaropsl ¢ TMHEMHBIMH 3aKOHAMU PETYJIUPOBAHUSA NOAPA3ICIIAIOTCS HA UH-
terpasibbie (M-perynstopsr), npomnopuuonainbHbie ([I-peryasTopsl), MpoOmopIro-
HanbHO-uHTerpajibHbie ([IH-perynsaropsr), mponopuuoHaabHO-IUGHEpPESHIINATBHBIC
(ITd-peryasiTopsl) U MPOHOPIHMOHATLHO-UHTErpaibHble-quddepenimansusie (T ]]-
PEryJISATOPHI).

- >« L

7 T

oy oy

Pucynokx 15 - [Ipumep nByXx 0OBEKTOB C pa3HBIMU JTHMHAMHYECKUMHU CBOWCTBAMHU.
(Toy - mOCTOSIHHAST BpeMEHU 00BEKTa YIPABIICHUS Toy - BPEMSI YUCTOTO 3ara3/biBa-
HUSI 00BEKTa YIPABJICHUN)

IMo3unmoHHbIE PEryIsiTOPbI

ABTOMaTHYECKHE PETYISATOPHI, PErYIUPYIOIIUI OpraH KOTOPBIX MOXET 3aHU-
MaTh OTPAaHUYEHHOE YUCIIO ONPEICICHHBIX MOJIOKEHNUH, HAa3bIBAIOTCS MO3HIIMOHHBI-
mu. OHH OTHOCATCSI K TPYIIIE PEryJIsiTOPOB MPEPBIBUCTOTO AeicTBHs. Yaie Bcero
HNPUMEHSIIOT JIBYX- U TPEXMO3UIIUOHHBIC PETYIISITOPBI.

3aTBOp PEryIHPYIONIETO OpraHa JBYXIO3HWIMOHHBIX PETYISTOPOB MOXKET 3a-
HUMATh TOJIBKO JIBA MOJIOXKEHUSI — OTKPBITOE WK 3aKpbiToe. [lepemenienue perynu-
PYIOIIETO OpraHa M3 OJJHOTO IMOJIOKEHUS B APYroe MPOUCXOAUT IIPU JOCTHKEHUU pe-
T'YJIMPYEMO BETMUMHOW 3apaHee yCTAaHOBICHHOTO (3aJ1aHHOTO) 3HAYEHHUS U OCYIIe-
CTBIISICTCSl CKaYKOOOpa3HO. Perynupyromuii opran TPEeXmO3UIIMOHHBIX PETYJISTOPOB
KpOME JIByX KpallHUX MMEET €Ille OJHO CpeJHee MOJIOKEHHE, YTO CIOoCOOCTBYET 00-
Jiee TNIaBHOMY M3MEHEHHIO YIIPaBIIsieMOi BeJTHYHHEI [6, 7.

HNuTerpanbnbie peryisitopbl (U-peryasTopb)

MHTerpanbHbIMA Ha3bIBAOT TAKUE PETYISITOPHI, OAHOMY U TOMY XK€ 3HAUCHHIO
peryIupyeMOi BETHYMHBI KOTOPBIX MOTYT COOTBETCTBOBATh Pa3IMUYHbBIC MMOJIOKCHUS
PETYJIHPYIOIIEro OpraHa.
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Iponopuuonanabubie peryasatopsl (II-peryasTopsi)

[IponOpIMOHATIBHBIMU HA3bIBAIOT TAaKUE PEryJATOPHI, OTKIOHEHUE PpEeryJiu-
PYEMOU BEIMYUHBI KOTOPBIX OT 3aJaHHOIO 3HAYEHHUsI BBI3BIBACT NIEPEMEILICHHUE PETY-
JMPYIOIIET0 OpraHa Ha BEIWYMHY, IPONOPLMOHAIBHYIO BEJIMYUHE HTOTO0 OTKIIOHE-
HUSL.

[IponopoOHaNBHBIE PEryJasaTOPbl MOTYT NPHUMEHSTBCSA Ul PEryJupOBaHUs
IPOLIECCOB, NMPOTEKAOIIMNX B 00BEKTAX KaK O0JIaJaroluX, TaK U He 00Ja1ai0lluX ca-
MOBBIPABHUBAHHUEM.

CucremaMm aBTOMaTUYECKOTO peryiaupoBanus ¢ [I-peryiastopamMu CBOMCTBEHHO
HAJIMYUe CTaTUYECKON OMIMOKH, T. €. OCTATOYHOT'O OTKJIOHEHUS PEryIUpyeMOi Belu-
YuHbl. BennunHa 3TOro OTKJIOHEHUs TeM OoJibllie, YeM OO0JbIle U3MEHEHHUE PEryiu-
pyeMO#l BEMYHMHBI U 4YeM OOJbllle Mpees MPONOPIHOHATBHOCTH. Y BEIUUMUBas KO-
3¢ (UIMEHT YCUIICHUS PETYIATOpPa, MOKHO YMEHBUIUTh CTATUYECKYIO OIIUOKY pery-
JIMPOBAHMS, OJJHAKO IIOJIHOCTBIO YCTPAHUTH €€ HEJIb3sl.

IponopuuoHadbHO-HHTErpabHbIe peryasitopsl (IIU-peryasaTops)

[IponOpIMOHATIBHO-UHTETPATIBHBIMU  Ha3bIBAIOTCSL PETYJIATOPBI, W3MEHEHUE
BBIXOJHOW BEJIMYMHBI KOTOPBIX IPONOPLMOHAIBHO KaK U3MEHEHHMIO BXOJHOW BEIU-
YUHBI, TAK U UHTETPAILy €€ U3MEHEHHS.

Jns ynydmieHust cratuueckux cBoictB [IM-perynsitopoB ux oOparHasi CBsI3b
OCYLIECTBJISIETCS HE IO MOJIOKEHUIO PETYJIMPYIOLIETO oprasa, kak B II-perymsaropax,
a M0 CKOPOCTHU €ro MepeMeIleHus, I/1e UCTOb3yeTcs TuOKas oOpaTHas CBs3b. Takas
CBA3b pa0OTAET TOJIBKO B MIEPEXOJHOM PEKUME PETYIUPOBAHHUS.

Takum oOpazom, ananormuHo HW-perynstopy IIH-perynstop noanepKuBaer
MOCTOSIHHOE 3HAYEHHE PETyIupyeMOil BETUYMHBI HE3aBUCUMO OT Harpy3Ku O0OBeKTa,
[P OTKJIOHEHUH €€ OT 3aJaHHOI0 3HAYEHUs B HAYAJIbHBII MOMEHT BPEMEHM Iiepe-
MECTUT PEryJUPYIOUIMI OpraH Ha BEJIMYUHY, TPOMOPLIUOHAIBHYIO BEIMYUHE OTKIIO-
Henus (kak [I-perynsTop), a 3atem OyJeT npoIoiDKaTh MepeMeIleHHe PeryInpyrole-
r'0 OpraHa JI0 MCYe3HOBEHUS CTaTHYEeCKOi omuOKu (3a cueT rudkoit 00paTHOM CBS3H),
T. €. IPUBENIET PETYIMPYEMYIO BEIUYUHY K 3aJJaHHOMY 3HAYCHHUIO.

Iponopunonanno-auddepennuaibubiii peryasitop (I1/1 - peryasrop)

IT-perynarop oObeanHsIET GYHKIUIO NPONOPILMOHAIBHOIO PETYIISATOPA C BbI-
IOJIHEHUEM onepaunu AU(GQPepeHunpoBaHns OTKIOHEHUS] CUTHAJIA OT BEJIUMYUHBI yC-
TaBKHU.

IIponopunoHaJIbHO-UHTErpAJbHBIH-IH(pPepenuanbHbII peryJasarop
(MU A-peryasTop)

[MU-perynarop oobenunsier B cebe dynkuuu [MU- u I1J{-perynstopos. Ilpu
CKauyKOOOpa3HOM M3MEHEHUH peryiaupyeMmoi BenuuuHbl [IA][-perynstop B Hayaib-
HBI MOMEHT BPEMEHHU OKa3bIBae€T OECKOHEUHO OO0JbIIOE BO3JCHCTBHIE, BEIUYMHA KO-
TOPOrO 3aTE€M PE3KO MANAET IO 3HAYEHUs, ONPEAEIIEMOTO IPOIOPLUHUOHAIBHON CO-
CTaBJIAIOLIEH, ITOCJIE YEr0 HAYMHAET OKA3bIBaTh BIUSHUE MHTErPAJIbHAS COCTABIIAIO-
I1asi peryJsaropa.
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OBIHIUE METOANYECKUE YKA3AHUS 11O BBIIIOJIHEHHUIO
JIABOPATOPHbBIX PABOT

Kypc nabopaTopHbix paOoT 10 IUCHHUIIIMHE «ABTOMATHUKa» MpelycMaTpPUBAET
npoBezieHre 8 padoT MOCBSILEHHBIX U3YYEHUIO:

« IPOrpaMMHOTO KoMIuiekca «MBTY»;

« OCHOBHBIX IIPUHIIUIIOB KOHTPOJISI U 3aKOHOB PETYJIMPOBAHUS B CUCTEMax aBTOMa-
tuaeckoro perynupoBanusi (CAP);

« HICTPOWKM W paboThl JBYXIO3WIMOHHBIX, Tpexmo3uuuoHHsix u I[IN/I-
PETYJIATOPOB;

+ METOI0B KOJIMUYECTBEHHOM OIIEHKU BJIAKHOCTH Tra30B U CPEACTB €€ KOHTPOJIS;

« TaTYMKOB TEMIEPATyphl AJIsi MPOMBIIIJIEHHOTO PUMEHEHHsI, MX KJIacCHU(UKAIINH,
Y OLIEHKH UX pabOThl B CHCTEME aBTOMATUYECKOTO YIIPABICHUS TEMIIEPATYPOil.

ITpu moAroToBke K MpOBENEHUIO Ja0OPATOPHOI pabOThl HEOOXOIUMO:

* 03HAKOMHUTHCS C J1abOpaTOPHBIM 000PYAOBAHUEM,;

* 03HAKOMUTBHCA C MOPSAKOM BBINOJIHEHMSI pabOT, YCTAHOBUTH JMAIA30H U3MEHE-
HHSI BCEX U3MEPSIEMbIX BEIIMUUH, a TAK)Ke 3HAYE€HHE YCTaBOK (y MperoaaBaTeds).

ITpoTokoi ¢ pe3yabTaTaMH UCTIBITAHUS IOCIIE OKOHYAHUS J1JaOopaTopHOi pado-
ThI CJIEAYET MOANKMCATH y MPENOIaBaTeNsl, BEAYILLErO 3aHATHUS.

[Tocne BbInonHEHUs 1a0OPaTOPHON PabOTHI CTYAEHT K CIEAYIOLIEMY 3aHSATUIO
oopMIIIEeT OTYET, KOTOPBIHN TOJIKEH COACPKATh:

- Ha3BaHME JTAOOPATOPHOU PabOTHI, €€ 11eIh,

- KpaTKue, o01me cBeieHrs 00 n3ydyaeMoM 1abopaTopHOM 000pYAOBaHNH,

« HEOOXOAUMBIN TpapUUecKHil MaTepuall yKa3aHHBIM MpenojaBaTeleM IMpPH BbI-
MOJTHEHUU JTA00paTopHOU paboTh! (MPUHIMIHANIFHAS cXeMa J1TabopaToOpHOU ycTa-
HOBKH, Tpa)uK1, CHUIMKH DKPaHa);

« JaHHBIE, NIOJyYEHHBIE HEITOCPEACTBEHHO U3 IPOBOJAUMBIX OIBITOB,;

« pe3ynbTaThl 00pPadOTKU JaHHBIX OIBITOB C HEOOXOAUMBIMU NOSICHEHUSMUY;

- rpaMUecKUil MaTepuai 0TOOpakaroIKii OJyYEHHbIE B XO/€ ONBITOB 3HAUYEHUS
U3MEPSIEMBIX BEINYUH,

* OLIEHKY p€3y/IbTaTOB UCIIBITAHUM.

ITpu pabote B nabopaTopuu HEOOXOAMMO PYKOBOACTBOBATHCS MHCTPYKLUSAMU
[0 TEXHUKE 0€30IaCHOCTH, YUHUTHIBAIOUIMMH BCE CHEUU(PUIECKUE OCOOCHHOCTH Ja-
O6opartopuu, TakMe KaK HaJM4Me BBHICOKOTO HAMpPSDKEHUS, JETKOAOCTYMHBIX ISl MPH-
KOCHOBEHHMSI TOKOBEAYIINX YacTel AIEKTPOOOOpYyI0BaHUS.

B naGoparopun Henb3s HAXOOUTHCS B OTCYTCTBHE INPENOJABATENs WU JIMILIA,
OTBETCTBEHHOTO 32 TEXHUKY 0€30M1aCHOCTH.

[Ipu HaxoxneHun B JabOpaTopuu CleayeT HaXOAWTbCA B paboueil 30He, yKa-
3aHHOM mpenonasareneM. C caMoro Hauanza HEOOXOIUMO YOEIUThCS B TOM, YTO HC-
MBITATEIbHBIA CTEH/I HAaXOJUTCS B TOJHOCTBIO 00ECTOYCHHOM (OTKIIFOUYEHHOM) CO-
CTOSIHUH.

Bce ucnbiTanus npoBonsATcs OpurajamMu He MeHee JByX uesoBek. llepen Bbl-
[OJJHEHUEM Ja00paTOpHON pabOThl HEOOXOJUMMO MOJYYUTh BBOJHBIE HWHCTPYKLHU
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MIPETNO/IaBaTelsi U BHUMATEIILHO O3HAKOMHTHCS C OMMCAHUEM JIA0OPATOPHOTO CTEHAA
1 000pyI0BaHUEM.

Bunmanue! Bkirouats j1a0opaTopHble YCTAHOBKH M BBINOJHATH KaKHe-
audbo npeiicreusi ¢ npudopamu gonyckaercss TOJIBKO ¢ pa3pemieHus npenoaasa-
TeJis!

[Tpu oOHapyXeHUU MPU3HAKOB HEUCHIPABHOCTH, TAKUX KAK: MOSBICHHUE UCKpE-
HUS, JbIMa, CeNU(UUECKOro 3arnaxa, aHOMaJlbHbIX MOKA3aHUN U3MEPUTENbHBIX MTPU-
OOpOB M T.I., CIEAyeT HEMEJICHHO OTKIIOYUTh BCE HMCTOYHHUKU DJICKTPOIHEPTHH
CTEH/Ia ¥ COOOIIUTH O CIYYMBIIIEMCS TIPETIOaBATEITIO.

[Ipy BOBHUKHOBEHUHU pPEATHLHOM OMACHOCTU TpaBMaTU3Ma JJii OJHOTO WJIU He-
CKOJIBKUX MPUCYTCTBYIOIIMX, YYACTHUKUA UCIBITAHUS JOJIKHBI MPOU3BECTU CPOUYHOE
OTKJIFOYCHHUE JTA0OpAaTOPUM OT BCEX HMCTOYHUKOB AJICKTPOIHEPTHH BBIKIIIOUCHHEM
BBOJIHOTO aBTOMAarta. JlabopaTopuu JOIKHBI HMETh CPEIICTBA MOXKAPOTYIICHHS U OKa-
3aHUS IEPBOM MEAUIIMHCKOM momoiiy. Ha nepBoM 3aHsATUN M3y4aroTCs MpaBUIia TEX-
HUKHA O€30MaCHOCTU U MPOBOJUTCSA BBOJHBIA MHCTPYKTAX C MOCIEAYIONIEH MpOBEp-
KOM €ro yCBOEHHS, O YeM COCTAaBJSIETCS aKT, MOJIMUCHIBAEMBIN MpernojaBaTesieM,
IPOBOJUBIIEM MHCTPYKTAXK, U BCEMH CTYACHTaMHU.
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YACTH |

JlaGopaTopnasn pabora Nel
3HAKOMCTBO C UHTEP®ENCOM U INPUHIUIIAMUA ITOCTPOEHUSI
MOJAEJIEA B TIPOTPAMMHOM KOMIIJIEKCE «<MBTY»

Leny pabomei. 3HAKOMCTBO C MPUHLUIIAMH TTOCTPOCHUSI MoOJeNel, ¢ uHTepdeiicom
[IK "MBTVY" u npuoOpeTeHue 31€MEHTapHBIX HABBIKOB PabOTHI C
HUM.

Cooeparcanue paoomeot.
* O3HAaKOMJICHHE C OCHOBHOI MaHEIbIO MPOrPAMMEBI,
* W3y4YCHHE OCHOBHBIX 3JIEMEHTOB, MTO3BOJISIONIMX CO37aBaTh MOJIEb U YIIPaB-
JISTh €10,
* CO3/aHUE U MCCIIEIOBAHKUE MPOCTEHUIICH BUPTYyaIbHON MOJICIIH.

Obwue ceedoenus

[Tpunuun monemuposanus B [IK "MBTY" cocrout B co3nanuu U uccienoBa-
HUW BUPTYaJbHOTO aHAJIOTa PeaibHOM CHCTEMBI — Mojien. Mojienb (pyHKITMOHUPYET
B COOTBETCTBUH C TEMH YK€ YPaBHECHUSIMH, YTO M MOJIeIUpyeMas cucrema. [Ipu moje-
JUPOBAHUM HE 00s3aTEIIBHO 3aIMCHIBATh 3TH YPAaBHEHUS B SBHOM BHJIE, 00 3TOM IIO-
3a00TUTCS TIporpamMma. MoJieb COCTaBIISAETCS MOIH30BATEIEM B CIICIIUATIBHOM OKHE
IPOrPaMMbl COSAUHEHUEM OTJEIbHBIX BHUPTYaJIbHBIX OJIOKOB, COOTBETCTBYIOIIUX
AJIEMEHTaM peajlbHON CHCTEMBI.

BupryanpHble OJIOKHM YCIIOBHO BHEIIIHE MPEACTaBISAIOTCS Ha padodem Ipo-
CTPAaHCTBE OKHA MOJEIH MPSIMOYTOJbHUKAMH, T.€. OHU BHUJAMMBI HCCIIEIOBATEINIO,
UMEIOT BXOJBI U (MJIM) BBIXOABI U (DYHKIIMOHUPYIOT B COOTBETCTBHHU C OIPEICIICHHBI-
MU YpaBHEHUSMH, aJITOPUTM PEIICHUS KOTOPBIX pearn3yercs B mudpoBoM Buae. [loxa
(YHKIIMOHUPOBAHUEM BUPTYAJILHOTO OJIOKa MOHMMAETCS TO, YTO OH pearupyer Ha
BUPTYaJbHBIC BO3IeUCTBUS (PYHKIIMA BPEMEHH), ITO1aBacMble TPYTHMH OJIOKAMHU Ha
€ro BXO/I, OTIPEICTICHHBIM U3MEHEHNEM BEJIMYMHBI BBIXOTHOTO CUTHAJA.

B3anmogeiicTBue mMexay OJl0kamMHu yCIOBHO OTOOpa)kaeTcs Ha pabodem Ipo-
CTPAHCTBE OKHA MOJICJIM B BUJIC COSAMHUTEIBHBIX JTUHUN. COeqMHUTEbHBIC IMHUU B
IIK "MBTYVY", kak u OJ0KH, SIBISIOTCS OJIHOHANPABJICHHBIMH, MEPEIAIOT BUPTYaJIb-
HBIC BO3ICHCTBUS TOJBKO B OJHOM HAIPaBJICHUHU.

¥: MBTY - MogenupoBatue B TexHMYecKkuy yeTpodficteay [Orpanuuernas) | [ O] x| |

Fain Onupm Crune Mogenuposanue Opruamuzauma  Ananus Cudres Okna ?

[Olepm |l ||% % %% |8 SEF v ||zke @) B

' W_GIE.“L"_“‘.‘.‘.BI Hanreie]| Onepawm | Bekropreie | Cybcrpykrupe: | [Dunarmeckue]| Hanmatn-hru] Ko | ﬂonmet_"l,"_'

i 0O B B K K K )

Pucynok 1 —OcnoBnas nanens [IK "MBTVY".
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[Tporpammusiil kommueke "MBTVY" ucnonbs3yeT pa3Butoi rpaduyeckuii MH-
Tepderic, MO3BOJISIOMUNA OCHOBHYIO YaCTh CO3/IaHHS MOJIETH BBITIOJHUTH C TOMOIIIBIO
MBIIIIH, a TapamMeTphl JIEMEHTOB BBeCTH C kKiaBuaTypbl. UHTepdeiic IIK "MBTVY"
COCTOUT M3 OCHOBHOW maHenu (IJIABHOTO OKHA), MMEIOIICH MEHIO W Psj KHOIIOK
yNpaBJIeHHs], BOCIPUHUMAIOIINX [IETYKU KOMOK MBIIIU, U COBOKYITHOCTH OKOH, B KO-
TOPBIX CTPOUTCSI MOJIENb U HAOJIIOAAIOTCS PE3YJIbTATHI €€ padOTHI.

Ha pucynke 1 Beinenens! kHomnka [Tyck (ITpomoynkuTh pacder) U TPU BasKHBIX
BKJIAJIKW TTAJTATPHI OJIOKOB C HA0OpaMH 3JIEMEHTOB (BUPTYaJIbHBIX OJIOKOB), KOTOPBIC
OyAyT MCIOJIb30BATHCS MPU MOJIeHpoBaHNH: MCTOYHHKH CUTHAIOB (Te€HEepaToOphl) —
BKJIaJIKa OTKpHITA, JlaHHbIe (MHIUKATOPHI M PerucTparopbl) u JmHamuveckue OJio-
KM (JIEMEHTHI JINTHEHHBIX CHCTEM U CUCTEM B I1€JIOM). BepxHsis 9acTh rI1aBHOTO OKHA
— maHenb ynpasieHus. OHa COAEPKUT MEHIO UM KHOTIKW YIPABICHUS M HACTPOUKHU.
HuxHsist yacTh rmaBHOrO OkHa 370 T.H. [laauTpa 0J10K0B — CTPYKTYpUPOBAHHBIN Ha-
00p BKJIAJOK, COAEpKAIUX 00pa3lbl MOJICNIeH Pa3IMYHbIX 3JIEMEHTOB, KOTOPbIE MO-
I'yT OBITh BRIHECEHBI B OKHO MOJieH (CXeMHOE OKHO). [Ipy He0OX0AUMOCTH MajauTpa
0JIOKOB MOKET OBITh NEpEHECEeHa Ha JPYroe MECTO MJIM BOBCE yJajeHa ¢ dKpaHa s
0CBOOOXKICHHS MECTa JIJISl CXEMbl MOJIENIU, UHAMKATOPOB U JP.

OCHOBHBIE 2JIEMEHTBI MOJEIH!
T'enepamopur cuenanos pasMenieHsl Ha BKIIaAKe UCTOYHMKH OCHOBHOW MAHEIIH.

WeTaummrm |£laHHb|e| Onepaumd | Bektopres | Cutcrousrupet | Ounarueckie | Hemneinee | Koow | Nordueeckee |y L

N ] C o S e % ' B (A B < B T N

Pucynok 2 — OOmmii BuJI Habopa BUPTYaJIbHBIX T'€HEPATOPOB, HUMEIOIIUXCS Ha
BkJIagKe UCTOUYHHUKH.

BaxHbIMH HMCTOYHHMKAMU CHUTHAJIOB SBJISIOTCS T€HEPATOPhI CTYNMEHYATOrO M
CHHYCOUJAIBLHOTO CUTHAJIOB. KHOIIKa CO CTPEIKON «BMPaBO» MO3BOJISIET TOCMOTPETh
U ApYyrue UCTOYHUKHU CUTHAJIOB.

Inemenmol JuHelHbIX cucmem. BIOKU, MOJIETUPYIOIINE JIEMEHThI JTUHEUHBIX
CHUCTEM M O0OBEKTOB Pa3IMYHOM CJIIOKHOCTH MTOMEIIEHBI Ha BKJIaaKe uHaMudeckue.

Meroumin | Oanneie | Onepawa | Bertopreie | CyScrpysryper  OuHarseckue | Hemmelinee | Knouw | J'In:nrw-letﬂ_'l

{ w=f{au) ‘=t +Eu K [ TEN k. [ K k3 Tis+ 1 '
[:E =i =+ = Lis] T-z+1 [TEzE. 20 T3 +1 Tes+ 1

Pucynox 3 —OO0uuii Bua Mojiesield JIEMEHTOB JIMHEHHBIX CUCTEM, UMEIOIINXCS Ha
BKJIaJKe InuHaMmuyeckue.

Hnoukamopwl u pecucmpamopi.
| Omepaun | BertopHeie | Cuscrpyktupst | Dunamiveckie | Henumeinee | Koo | Norusec A+

M<|@m|lmm|lﬂm =Y

BperdeHHoN rpadur,

M eTouHMEK

Pucynok 4 —O06muii Buj nanenu perucrpatopa Jannsie.
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Baxuslit peructpaTop — BUpTyalbHBINH ocumiuiorpad (61ok BpemenHnoii rpa-
¢uk). Takke porpamMmMa Mmo3BOJISET CO3/IaBaTh M COOCTBEHHBIC BAPHAHTHI UHIMKATO-
POB C MOMOIIBIO HHCTPYMEHTOB, PACIIOJI0KECHHBIX Ha BKJIaJKe AHMMAIUsI (B IPaBoii
yactu [aauTpsl).

Coeounumenvrule 1uHUU TTO3BOJSIOT 0TOOPA3UTh B3aUMOJECHCTBUE MEXKIY OT-
NeIbHBIMU yieMeHTaMu peanbHoi cuctembl. B IIK "MBTVY" coenunuTenbHble J1-
HUU OJIHOHAIpaBJIEHHBIC: OHU MEPENAIOT BUPTYaJIbHbIE CUTHAJBI C BHIXOJIOB OJIOKOB
Ha WX BXOJbL. DTO O3HAYAET, YTO B MOJACIUPYEMBIX CUCTEMaX IMOCIEAYIONNE OJOKH
HE JOJDKHBI BIMATH Ha paboTy mpenbiaynmx OmokoB. Takoe TpeOoBaHME clieayeT
BBITIOJIHUTh TIPH COCTABJICHUH (DYHKITMOHAILHON CXEMBI MOJCIUPYEMOW CHUCTEMBI,
JOJKHBIM 00pa3oM BBIZEISS €€ PYHKITMOHAIBHBIC dJIEMEHTHI. JIMHUM POBOASTCS OT
OJTHOTO OJIOKa MOJENH K JAPYroMy C MOMOINbI0 Mbimu. [IpuMep coenmHUTENTbHBIX
JUHUN MOKHO BUJIETh B JIEBOM HMKHEM OKHE MOJICTTH PUCYHKA 5.

Ha pucynke 5 nokazana rmpocrtasi MOJiejb, COCTOSIIIasi BCEro U3 OJIHOTO OJIoKa —
anepuoJUYECKOro 3B€Ha U Pe3yJbTaThl €ro UCCIENOBaHUs, COCTOSIBIIETO B OINpee-
JIEHUW pEeaKIMU 3TOro 3BEHA HA CTYNEHYAaTOE BO3JCUCTBUE, TaK Ha3bIBaeMOW Iepe-
XOJTHOU (PYHKIINH.

Ha neBoe HMKHEE OKHO MOJIENIM BHIHECEHBI FEHEPATOP CTYNEeHYaTOro CUTrHaa,
anepuoJuyYecKoe 3BeHO, ocuuiuiorpad M coenuHeHsl apyr ¢ apyrom. Ilpu 3amycke
MoJieiH, HaxkaTieM Ha KHOTKY [lyck (ITpomormkuts pacuer CTRL+ F9),Ha ocuuimio-
rpade nosiBnsieTcs rpaduk peakuy 3BeHa Ha CTYNEHYaTOe BO3JIEHUCTBUE — €ro mepe-
xoaHas QyHkuus. BupTyanabHbIl TeHEpaTOp B HYJIEBOM MOMEHT BPEMEHHU IOJIAeT Ha
BXOJI alepHOJUYECKOr0o 3BE€HA CTYNEHYaTOE €IMHUYHOE BO3JIEHCTBUE, HA KOTOPOE
3BEHO OTKJIMKAETCS BCE 3aMEIJISIONIUMCS POCTOM BBIXOJHOTO CHUTHaja. BupTyamb-
HBIM ociiuiiorpad Mo3BOJSET YBUACTh M3MEHEHHE BBIXOJHOTO CHUTHAJIA 3BEHA C Te-
YEeHUEM BPEMEHU U TIPOAHATN3UPOBATH €TO.

2 MBETY - MonenWposaHue B TEXHWYECKHWX ycTpodcTeax [Drpanuuennan) -
FPaiin Onukd  Crvne  Mopenvposadwke  Oorumusaumdsa AHanus CuHres  Ogna 7
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Pucynok 5 —OO0uuii Bua npocToit MOACIH.
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[TosicHsTOIIIMIE HAMMTUCH, COMTPOBOXKAAIONTUE MOJICTTH, TO3BOJISTFOT OOJIETYUTh €€
BOCHPHATHE U PabOTy ¢ Hell. B MosCHeHNHM HY)KHO yKa3aTh KTO, KOTJIa M KaKyl MO-
nenb co3gan. B "MBTVY" MoHO co3aBath MOSCHEHUS ABYX BUJOB. 3aMETKY, TEKCT
KOTOPO# BHJICH BMeCTe ¢ OJIOKaMH MOJIE]Id B KOMMEHTapUH, TEKCT KOTOPOTO OTKPHI-
BaeTCs B OT/ACIILHOM OKHE, MPU JIBYKPATHOM IIEIYKE MO KBaJAPaTHOMY OJIOKY CO 3Ha-
KoM Borpoca. biaoku 3ameTku (0e3 0003HauYCHMS) U KOMMeHTapus (KBaapaT cO 3Ha-
KOM BOIIPOCA) «3aTePsIMCh» B MpaBoii yacTu BKIaaku CyocTpyKTYpbI (pHCYHOK 6).
B3y mokazaHo OKHO MPOCMOTPA U PEIaKTHPOBAHUS KOMMEHTAPHSI.
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Pucynok 6 —O6mmii Bua pabodero mpoCTpaHCTBA OKHA MOJICTH C BKIAAKU

CyOcTpyKTYpHI.

Co3danue u ucciedoganue npocmenuieil gUPMyanbHou Mooeau
(uccnedosanue anepuoduueckozo 36ena).

1. BeiOpath B rnaBHoM MeHio ®@aia -> Co3aaTh WM IIETKHYTh IO COOTBETCT-
BYIOILIEW MKOHKE OCHOBHOM MaHenu. Huke 0OCHOBHOTO OKHA MOSIBUTCS OKHO MO-
aemn C:\Program Files\MBTY 3.0\Projects\Noname.mirj.

2. TlomecTuTh Ha paboyee MPOCTPAHCTBO OKHA MOJIEIH OJIOKH reHepaTopa CTyIeH-
4aTOTO CUTHaJIa ¢ BKJIAAKM MCTOYHHMKH, anepuoOJMYECKOrO 3BEHA C BKIIAIKU
JNunamuyeckue, ocummiorpada (Bpemennoit rpaduk) ¢ Brmagku JlaHHbIe.
Jlst momeneHust OJ0Ka cieayeT MIETKHYTh MO €ro 0003HAYE€HMIO Ha BKJIAJIKE
MaJUTPHI, IEPEHECTH KypCoOp Ha HYXXHOE MECTO pabdouyero mpoCTpaHCTBA OKHA
MOJIEJIA U BHOBb WIEJKHYTh JIEBOW KHOIKOM.

3. BripoBHATH pacnoiokeHue OJO0KOB U coequHUTh ux. CoequHeHne OJIOKOB Tpe-
OyeT ompenerneHHOW CHOPOBKH M HaBbIKA. J[JI1 cOeMMHEHMsI HYKHO IIEIKATh Ha
BBIXOJIE OJHOTO OJIOKa, Kypcop MPUHUMAET BU MPHIIENA, U TPU OTHMYIEHHOMN
KHOIIKE MBI TIepeMeNiaTh Kypcop K BXOIy APYroro 0J0Ka, T/ie¢ BHOBB IIIEI-
KaTh JIEBOM KHOINKOW. Ecnu coeamHuTenbHAas JIMHUS HE yAAllach, TO €€ MOXKHO
yAQINTh, MEIKHYB 110 HEM MpaBoi KJIABUIIEH U BHIOPAB MYHKT MEHIO Y IAJUTh
JINHUIO B CBA3H.
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4. JIBaxIbl MENKHYTH 0 010Ky ociuniorpada (I'paduk), ero nmosBuBIIEECs] OKHO
NepEeMECTUTh Ha CBOOOJHOE MECTO BIPABO U MOJPABHATH pa3Mephl U PacIiolio-
’KeHHE OKOH (PUCYHOK 7).
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Pucynoxk 7 —Pa3mernienue okHa BUPTyaIbHOTO ocluiuiorpada.

3ajaHue CBOMCTB OJ0Ka anepuoanyeckoro 3BeHa. llepenarounas GpyHkuus amne-
PHOIMYECKOTrO 3B€HA UMEET BU/I!
W(s) =
pT+1

rae K — k03 PHIMEHT yCHIIEHUS 3BEHA;

T —nocTosiHHAsi BpeMEHU 3BEHA.

[lenkHyTh IpaBOM KJIABUIIEH MO anepuoANYECKOMY 3BEHY B OKHE MOJie-
71, B MOSBUBIIEMCS MEHIO BbIOpaTh CBoiicTBa. B mosiBUBIIEMCS] OKHE BBECTH
3HaYeHue Kodddunuenta ycusenus 2.3 U 3HaUYCHHUE MMOCTOSHHOW BpEMEHU 3Be-
Ha 0.9cek (pucyHoK 8) M menKHyTh 1o KHomKe Jla.

5. 3amyck nporpammsl Ha cuet: llenknyTs o kHonke /1yck (IIpomomxuTh pacder
Ctrl+F9) Ha ocHoBHO¥ manenn. Ha BXoj ameproguveckoro 3BeHa OyIeT MmojaH
CTYIEHYAThIil BUPTYaJbHBIM CUTHAJ, HA KOTOPBIN OJIOK OTpearupyeT MoCTeneH-
HBIM, Bce 00Jiee MEUIEHHBIM BO3pAacTaHHEM CHUTHAJIa 0 €r0 yCTaHaBJIMBAOIIE-
rocs 3HaueHuss. OTMETHM, 4TO MOSIBUTCSI OKHO C MYTAIOIIUM HPEayPEXICHUEM
O TOM, YTO 3aJlaHHas TOYHOCTh He oOecmeunBaercsa. Ho 3To mpenynpexnenue
OTHOCUTCS TOJBKO K MEPBOMY IIAry MHTETPUPOBAHMS, TO3TOMY €TI0 OKHO Clie-
JyeT MPOCTO 3aKPBITh U MOKHO aHAJIM3UPOBATh MOJYYCHHYIO MEPEXOJHYIO Xa-
PaKTEpPUCTHUKY.
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Pucynok 8 —3ananue koadpdunueHTa yCuieHns 1 NOCTOSTHHOW BPEMEHH HCCIeaye-

MOT0 alIepruoaANICCKOro 38CHaA.

6. Ilepexomnas GyHKIMS anieproOANIECKOTO 3BEHA UMEET BH/I:

-t

h(t) =k J1-eT

[lepexonHas (yHKIUS alepUOIUYECKOTO 3B€HA C TEYEHUEM BPEMEHHU CTPEMMT-
Csl K 3HAYEHUIO ero Ko3(p@uuueHTa yCuieHus, a KacaTesbHas, IPOBEICHHAs B
HYJIEBOI MOMEHT BPEMEHHU K KPHMBOW IIEPEXOHOTO IIpoLecca, NEPECEKaeT ypo-
BEHb CTAOMJIM3allU CUTHAJIA B MOMEHT BPEMEHH, PABHBIN NOCTOSIHHOW BPEMEHU
3B€HA. JTO IMO3BOJISIET ONPEEIATh NapaMeTPhl allepUOANYECKOrO 3BE€HA MO €ro
M3BECTHON MEepEeXOJHON XapaKTepucTHKe. MeHsst Ko3(pPUIHEHT yCUIeHUs U
MIOCTOSIHHYIO BpEMEHH 3BEHA, CHSTh apaMeTPhl allepruoInIeckoro 3seHa [13].

Omuem o0 1a60pamopHo padoome
OTtuer o0 paboTe MOJDKEH CoNep KaTh TUTYJIBHBIN JIUCT, TIEJIb U 3a/1a9i padOTHl,

CHMIMKH 3KpaHa C IMOJIYUYCHHBIMU IICPEXOJHBIMU XapPaKTCPUCTUKAMU alICPHOAUYICCKO-
I'0 3B€HA, BBIBOJbI 110 pa60Te.

PwnNE

o1

Konmpoavnusie 6onpocuot
[TosicauTe mpuniUn nocrpoenus moaenu B [IK "MBTVY".
Urto Takoe rpadudeckuii uHTEpdEic MporpaMmmbl?
Ha3zoBute ocHOBHEBIE di1eMeHTHI Ti1aBHOro okHa IIK "MBTVY".
Kak omnpenenuth mapamMeTpsl aliepruoIuIeckoro 3BeHa (KO3 GUITUEHT YCHIICHUS
Y TIOCTOSTHHYIO BPEMEHHU) I10 €T0 IMePEXOAHON XapaKTePUCTHKE?
Kak 3anmyctuth HOBBIN NpoekT? Kak OTKpBITh CO31aHHYIO paHee MOJIEb?
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JlabopaTopnasi paGora Ne2
3HAKOMCTBO C HHCTPYMEHTAMMU YACTOTHOI'O AHAJIU3A
CUCTEM YIIPABJIEHUSA

Llenv padomol. 0cBOEHUE OPSAKA TOCTPOCHUS YaCTOTHBIX XapaKTEPUCTUK CUCTEMBbI
aBToMaTrueckoro peryaupoBanus (CAP) u ux kpaTkuii aHanms.

Coodepircanue pabomot.

* noctpoenue monaenu CAP tperbero nopsjka u MOArOTOBKA €€ ISl IPOBEE-
HUS YaCTOTHOI'O aHAJIN34;

* mnoctpoenne rojorpada HaiikBucra (romorpada KOMITIEKCHOTO K03 duimen-
Ta nepeaadn pa3oMkHyToit CAP);

* T[OCTPOCHHUE JIOTAPU(PMHUYECKUX YACTOTHBIX XapaKTEPUCTHK PA30MKHYTOH
CAP;

* CTpyKTypHO-Tlapametrpuueckas koppekius CAP.

Qowiue ceedenusn

YactoTHble XapakTepucTUKU JUHEHONH CAP MO3BOJISIIOT KOCBEHHO CYJIUThH O
ee kaudectBe. boisiee TOro, 3TM XapaKTEPUCTUKH IMO3BOJISIIOT ONTUMHU3UPOBAThH Iapa-
MeTpbl U cTpykTypy CAP niis nonydyeHust pedyeMbix ee cBocTB. YacToTHBIE Xapak-
TEPUCTUKU MPEJCTABISAIOT B TOM WM MHOU opMe 3aBUCUMOCTh KO3 dUIIMEeHTa yCH-
JIEHUSI CUCTEMOUW CHHYCOMJAJbHOIO CUTHAaja OT YacTOTHl 3TOr0 CHUTHaJa. AHaIu3H-
pys 4aCTOTHBIE XapaKTEPUCTUKH CHUCTEMBI MOKHO YCTAHOBUTH CTENEHDb €€ yCTONYH-
BOCTH U OIPEAETUTh MEpHI AJIs ee CTaOuinu3aluvu. AHAIU3 YaCTOTHBIX XapaKTepH-
CTHK IPOBOJUTCS C MOMOIIBIO KPUTEPUEB ycTOMUNBOCT MuxainoBa u Haliksucra.
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Pucynok 1 —Mogens CAP yacTOThI BpallleHHs Bajia JBUTaTelIs IOCTOSHHOTO TOKa

AIIT).
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Huxe mpoBeneHo paccMOTpeHHe CIOCOOOB MOCTPOCHHUS YAaCTOTHBIX XapakTe-
pUCTHK M uX aHanm3a Ha npumepe CAP Tperbero mopsiaka, Hanbosiee MPOCTON U3
CAP, criocoOHBIX TEPSITh YCTOMUMUBOCTH. [10CKOIBKY 11€M1h pabOTHI IPEXkKIE BCETO CO-
cTOUT B ocBoeHUH uHCcTpyMeHToB [IK "MBTYVY", npumep BbIOpaH Tak, 4ToOBI 00JIb-
IIMHCTBO HACTPOEK COXPAHSJIOCH M0 YMOIYaHHIO, C TeM, YTOOBI Jierde ObLIO yXBa-
TUTH OONIYIO UACI0 pabOThl C MHCTPYMEHTAMHU U CO3/aTh 0a3y s U3ydeHHUs HIOaH-
COB U TTOJIPOOHOCTEH.

Ilopsook nocmpoenus mooenu

B kauecTtBe mpumepa BbIOEpEeM OYEHb IMPOCTYIO OJHOKOHTYPHYIO CXEMY CHC-
TE€Mbl aBTOMAaTUYECKOTO PETYJIMPOBAHUSA YaCTOThI BPAILIEHUs Bajla JABUTATENSA IIOCTO-
SIHHOTO TOKa (pUCYHOK 1).

[1-perynsiTop U TUPUCTOPHBIN MpeoOpazoBaTENb MOJCIUPYIOTCS arepuoanye-
CKHMM 3BEHOM, a JABHUrareib — KoyieOaTelbHbIM 3BeHOM. Ha3HaueHnue paccmarpuBae-
Mol CAP —noaziepkaHue 4aCTOTHI BpAlIEHUs BaJla IBUTATelsl B COOTBETCTBUU C BeE-
JUYMHOU 3aJAaK0LIEr0 BO3JEUCTBHS, IOCTYIAIOIIErO0 Ha YCTPOMCTBO CPAaBHEHUS CHUC-
TeMBbI perynuposanus. s nzydenus xapakrepuctuk CAP, Ha Hee B JaHHOM Cily4ae
[IOJJAETCS] CPABHUTEIIBHO CJIOKHBIM /711 BOCHPUATHUS, OBICTPO MEHSIOIIUICS B HyJle-
BOM MOMEHT BPEMEHM CTYIICHYATBhI CUTHAJI. MOXHO CYMTaTh, YTO €CIU CHCTEMA
YJIOBJIETBOPUTEIBHO OTCIEOUT 3TOT OBICTPBIA CUTHAJI, TO MPHU padOTE B pealbHbIX
YCIIOBUSIX, KOr/la OOJBIIYI0 YaCTh BPEMEHU HAa HEE MOCTYIAIOT IUIaBHBIE CUTHAJBI,
KauecTBO CJIEKEHUS, T.€. MOJAepxKaHus TpeOyeMOoro 3Ha4eHHs] 4YacTOThl BPAICHUS,
Oyzer erie JayyIie.

Kontyp monenupyemoit CAP Bxmouaer B ceds [I-perynsitop, THPUCTOPHBIN
npeoOpa3oBaTenb U JBUraTelb MOCTOSHHOrO TOKa. J[JI1 ynpoleHus MOJenu B JaH-
HOM citydae [I-perynstop oObeauHEH ¢ TUPUCTOPHBIM MpeoOpa3oBaTeseM, Tak, uyTo
OHU COBOKYITHO MOJEJIUPYIOTCS allepUOANUYECKUM 3BEHOM ¢ KO3((PpULIMEHTOM ycue-
HUSl, PABHBIM MPOU3BEIACHUIO UX KOA((OULMEHTOB ycuieHus. [IBUraTrenab MOCTOSHHO-
ro toka ([IIT) moxenupyercst KoseOaTeIbHBIM 3BEHOM, BIHMSHUE BO3MYIICHUH Ha
paboty AIIT B nanHOM yuyeOHOM MpuUMepe HE paccMaTpuBaeTcs. B oOpaTHO# cBs3U
peanbHOM CAP ycTaHOBIIEH TaXOreHEepaTop — JAAaTYMK YacTOTHI BPAICHUs Bajla. JTO
0€3bIHEPLIMOHHOE MPONOPLMOHAIBHOE 3BEHO, KOTOpoe Mbl oTHeceM K JIIIT, ckoppek-
TUPOBAB €ro KOd(h(PUIUEHT yCUIIEHUS, C TEM, YTOOBI ClieJaTh OOpaTHYIO CBS3b €1U-
HU4yHOM. T.0. cxema npuBelieHa K TUIIOBOMY BUIY PUCYHOK 1. Anepuoanyeckoe 3Be-
HO MOXHO paccMaTpuBaTh Kak 000OIIEHHYIO MOJENb PETYNIATOpPa, a KoyiedaTelbHOe
3BEHO — KaK OOBEKT yIPABJICHHUS.

Ilocmpoenue mooenu
[Topsimok BeIHECEHUS OJIOKOB B OKHO MOJICIIHA U UX COCIUHEHUS BaM WM3BECTEH
U3 mepBoil mabopatopHoit paboTel. B momonHenne k Tem 6J0KaM, KOTOPBIE yXKe pac-
CMaTpuBaIMCh B J1abopaTopHoil pabote 1, B cxeme pucyHka 1 ycTaHOBJIEH OJIOK
cpaBHeHus (CpaBHHBaWIIEee YCTPOICTBO) ¢ BKiIaaku Onepamuu majuTpbl OJIOKOB.
DTOT OJIOK BBIYUCIISAET CUTHAJ OIIUOKH, T.€. PA3HOCTh MEXIYy CUTHAJIOM 3a/IaHus, T10-
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CTYyHAIOlIUM CJIEBA, U BBIXOJHBIM CHUTHAJIIOM K0JIEOATEIbHOTO 3BEHA, MPOIMOPIHO-
HaJIbHBIM YaCTOTE BPAIlICHUS Bajia IBUTATES.

Ha cxeme pucynka 1 mosiBWIICS €Ile OJJMH HOBBIN 3JIEMEHT — BeTBJeHue. [1o-
CJI€ TOTO, KaK BBIXOJ KOJI€OATEIHHOTO 3BeHA MOJKIIYEH K BXOy ocluuiorpada, ot
ATOM JIMHUM CJIEAYET CHAeNaTh OTBETBICHHUE K HUKHEMY BXOJy CPaBHHUBAIOILIETO YCT-
poiictBa. OaUH U3 MPOCTHIX CIOCOOOB MPOBEJAEHUS JTUHUU COCTOUT B CIEAYIOIIEM.
HeoOxoaumo, Bce BpeMs yaep:kuBas HakaTou kiaBuiny Ctrl meiakHyTh M0 JTUHHH
npaBoil KHOMKOM MbImu. Ha nmuHum mosiutcs touka. [Ipomomkas yaepxkusarts Ctrl,
LIEJIKHYTh 110 TOYKE JIEBOM KHONKOW MbIM. Kypcop npumer Bua npunena. [Iponoa-
*kas ynepkuBath kinasumny Ctrl, mepememars Kypcop K TOYKaM MOBOPOTA JIMHKH, TJIC
IeJIKaTh JeBOW KiaBumen. [IpogomkaTe JeUCTBUS BIUIOTH 10 MOAKIKOYEHHS JTUHUAN
K BXOAy 0JIOKa, Ioclie 4ero oTimycTuth kinaBumy Ctrl. C redernem BpeMeHHU 3TO orie-
parust He OyneT BCTpedaTh 3aTPyIHECHM, HO Ha MEPBOM 3Tare, €CJIM JIMHHS TOTy-
YUTCS HEYJIAYHOM, €€ MOYKHO yJAQJINTh, IIEJIKHYB 10 HEel MpaBoi KJIaBHIIIEH U BEIOpaB
B BBINaBIIEM MeHIO YaaauTh Juauio B cBs3u (Ctrl+Del). [Janee cienyer 3amathb
3Ha4YeHUs1 KOA(D(PUIIMEHTOB YCHJICHHS OJIOKOB pEryisiTopa W ABUTaTeNs. JBaxabl
IICJIKHYB T10 alepuoIuYeCKOMY 3BEHY, BBEJEM B IMOSBUBIIEMCS OKHE KO3(PHUIIMEHT
yeunenus 2.1u menkaem Ja (pucynok 3).
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PI/ICYHOK 2 —HOpHI{OK CO3J1aH1A BCTBJICHUS U ITPOBCACHUS JIMHUU CBS3H.

CEONCTES OOBEKTOE

Rl
T-5+1

k.3 oL HEHT YCHAEHHA

MocToAHHaA BpeteHA [C]

:,_.'
&
L |+

B ekTop HadankHeR YonosME

MapareTphl IBHD,EI.bII BbIHD,U.bII Dliu.udel

CEOMCTES OOBEKTOE

_
=52+ 2blE+
K. 3 e MW MEHT YCHAEHMA =
MocToAHHaA BEpereHi [o] 1
K. o3 e MU MEHT AErNhHpOEaHHA 1
HauaneHele yonoeus 0], (0] oo
b |
MapateTpel I B:-:D.Elbll Bbl:-:o.ubll Dﬁu.LMel
o La | X Her | 7 ﬂDMDLlel -« nDHMEHHTbl

Pucynok 3 —JluanoroBbie OKHA /Il YCTAHOBKHM 3HAYEHHM MapaMeTpoB anepuouye-

CKOT'0 M K0JICOATEILHOI'O 3BEHLEB.
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AHaJOTHYHYIO OTEpaIuio MpojenaeM ¢ KojeOaTeabHbIM 3BEHOM, yOemumcs,
4T0 ero kKoddunueHt ycunenus paseH 1 u naxmewm /Jla.

Cxema mocTpoeHa, mapaMmeTphl BBeACHBI. OcCTaeTcs ABaXKIbl IIEIKHYTH I10
650Ky ocumiuiorpada B OKHE MOJENH, IEPEeMECTUTh MOSBUBIIEECS] OKHO rpaduka B
MpaByIO YacTh 3KpaHa M MOJPABHATH €0 pa3Mephl TakK, Kak MOKa3aHO Ha PUCYHKe 4.
3amycTuTh MOJICIh, MEITYKOM 1o KHOMKe /lyck (IIpomomkuTh pacyer).
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Pucynok 4 —Hcxoanas cxema CAP u rpaduk ee nepexoaHoi GyHKIUH.

Kak BuaHO Ha puc.4,3a7aHHble 3HaUYEHUS KO3PPHUIIMEHTOB YCUIIEHUS U IPYTUX
IIApaMETPOB, OCTABJIEHHBIX 110 YMOIYAHUIO, IPUBEIN K YCTOMYMBON CUCTEME, HO I1e-
pexoaHast PYHKIMS CTPEMUTCS K CTALlMOHAPHOMY 3HAYEHHIO CO 3HAUUTENBbHBIM Iie-

pekoJiebaHueM.
i N'paouk - Mepexoanas ¢y... EE EE |8 Ipatuk - MNepexognan oy... EELER ||& pavuk - Nepexoavan oy EE EX
Iepexomas dymxims Ilepexoman dymxim Tlepexomuan dymxuma
k=21 k=42 k=84

Yactora eana Yacrora eana Yactora eana
AEHrarenA AEMraTena AEMraTEnA

Bpema Bpemna Bpemna

Pucynok 5 —3menenune nepexonnoit pynkuuu CAP.

[lo mepe yBenmuenus KOdPPUIMEHTA YCUICHUS alepUOJUYECKOTO 3BEHA, a
3HAYUT U BCErO KOHTYpA, NMepexo/iHasi (PyHKLUs CTaHOBUTCS Bce Ooiiee KojebaTelb-
HOW M B UTOTE CHUCTEMa TEPSET YCTOWYMBOCTH. pa3Max CBOOOTHBIX KOjeOaHUU MpH
HEU3MEHHOM BXOJHOM CHTHAJIeé CTAHOBUTCS BCE OOJIbIIE C TEYCHHEM BPEMEHHU. JTO
IPUBOJUT K YXYAIIECHUIO YCTOMYNBOCTU CUCTEMBI MU OJJHOBPEMEHHO YJIydIlIaeT Kaye-
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CTBO €€ B YCTaHOBHBILIEMCS pPEKHMeE. 3aJada MPOECKTUPOBILMKA HANTH 31ECh pa3yM-
HbI KOMITPOMHUCC.

Iloozomoska modenu Kk npogedeHuro eé 4acmomHo20 aHalu3d.

Jl1g IpoBeIeHUsT YaCTOTHOI'O aHaJIM3a MOJENIN HYXKHO yKa3aTbh, KAKHE €€ 3Be-
Hbsl OyJYT NOJBEPrHYThl TaKOMY aHanu3y. [[jst 3Toro cienyer OTMETUTh YCIOBHBIN
BXO/J] aHAJIM3UPYEMOI0 (PparMeHTa CXEMBI U €r0 YCIOBHBIN BbIX0A. B n1aHHOM citydae
ycIIOBHBIM BX0/10M OyzeT Bxo CAP, a yCIOBHBIM BBIXO/IOM — €€ BBIXO/I.

B mporpammuom komiuiekce "MBTVY" ycimoBHBII BXOJ M YCIIOBHBIM BBIXOJI
0003Ha4al0T ¢ moMoIbo 0J0ka B maMATk, pacnonoxxeHHoM Ha Bkiaake Cy0cTpyk-
TypblI (prc.6). JIBa Takux OJ0Ka ClieAyeT BBIHECTH HA OKHO MOJICIIH U MTPUCOSIUHUTD
K BXoay u K Beixomy CAP. JI[BOWHBIM IIETYKOM IO OJIOKY, MPUCOCTUHEHHOMY KO
Bxoay CAP BbI3BaTh OKHO 33JjaHUSI HA3BaHUM NIEPEMEHHBIX U U3MEHUTH Ha3BaHue Y1
Ha Oozee copepxatenbHoe. Bxoa. Ilepemennyto Y2 Ha3BaTh BbIX04 aHaJIOIrMYHBIM
oOpazom. Jlyig yKpallleHusi CXeMbl BBEJEM MOSCHAIOIIME HAANUCU K 3TUM OJOKaM.
[I{enukoM mpaBoil KHOIIKHM 110 JIEBOMY OJIOKY BBI30BEM MEHIO, BbiOepeM CBolicTBa U
Ha BKyajke OQOIMe BBeJeM MOSICHSIONIYIO HAaAmuch SiN(Wt), 4To HAMOMHUT O TOM,
YTO YAaCTOTHBIN AHAJIU3 MPOBOAMUTCA C MCIOJIb30BAHUEM TapMOHUYECKOIO CUTHAJIA,
4acToTa KOTOPOr0 M3MEHSAETCS B HEKOTOPBIX INpeaenax. AHAJIOTWYHO, JUIs IIPaBOTO
omoka 3anumem A*Sin(wt+fi) , 4To MOsICHSIET TO, YTO JIMHEHHAs CHCTEMa HM3MEHSET
aMIUIUTYly U HadaJlbHYIO (Da3y CHHYCOMJANbHOTO CHUTHAJIa, HAa Hee IMOJaBaeMOro U
STH U3MEHEHHMSI 3aBUCST OT YaCTOTHI.

HCTD'-IHMKHI ,ﬂaHHbIEI Dnepauuul BektopHeie  CYSCTRYETYPE I,ﬂHHaMH'—IECKHEI HenMHeﬁHblel Krm:nqul Moriyes 4 | "l
(g = N
y (Y & B (&] [S~] &) [
BS C:“Program Files\MBTY 3.0%Projects\Frq_Char.mij B namaT i@ I'paguk - Nepexognan ¢y EETEY
JE{|E&|*®*D|‘@“@|E’D5 Mepexomuan dyHxums
sinfwt] || Ymcrora eana
AEHrarenaA
——Buog B bixog,
[eHepaTop
CTYMEHYSTOr A ginuwt+i]
CHMHANA AnepHogHYeCKoe
3EEHO
A K]
_+® —’I Ts 1 [ Pt
F.onedarensHos QDecumnnorpad
SEBEHD
Kl g _'l_I
FEO: 3083 |MokansHo | “ BpewA

Pucynok 6 —OO0muii Bua moaenupyemoit CAP.

VYka3aHue ycIOBHBIX BXO/la M BBIXOJA aHAIU3UPYEMOIO (parMeHTa CXEMbI C
noMouibio AByX 0s10k0B B mamsite ¢ Bkinaaku Cydcrpykrypbl. OOpaTHas CBs3b, yC-
JIOBHO NOKAa3aHHAas JKEJIThIM LIBETOM, U300pakeHa Ha cCXeMe, HO (PAKTHUECKHU OTCYT-
CTBYET, MOCKOJIbKY BECOBON KO3()PUIMEHT IO HUKHEMY BXOJY YCTPOWCTBA CpaBHE-
HUS 33/1aH paBHBIM HYJIO (CM. pucyHOK 7), T.0. KoHTYp CAP pazomknyt. [lepexon-
Hast (yHKIUSA pa3oMKkHYTOi CAP MOHOTOHHO M aCUMOTOTHYECKH CTPEMUTCS K CBO-
eMy MakcuMyMmy. Clie10BaTeIbHO, pa30MKHYTHI KOHTYpP YCTOWYUB.
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OTmeTuM, 9TO B COOTBETCTBHUH C KPUTEPHUSAMHU YCTOMUYMBOCTH YACTOTHOMY aHa-
U3y nokHa ObITh mojBepruyta pazomknytas CAP. Ocobennocts [IK "MBTVY" B
TOM, YTO OH MPOBEPSET, BCE JIM BXOJbI U BBIXOJbI COCTUHEHBI M €CJIM 3TO HE TaK, TO
HE TIO3BOJISIET MPOBOJAUTH MojenupoBaHue. [loaToMy He Bcerja MOXKHO pa3opBaTh
OoOpaTHYIO CBsI3b YAQJICHHWEM COCTUHUTEIHLHON NTWHUH. B MaHHOM ciydae MOXKHO
MPOCTO YCTaHOBUTH KOA((UIIMEHT Beca CPaBHUBAIOLIETO YCTPOMCTBA MO HIKHEMY
BXOJly PaBHBIM HYNIO. /{7151 3TOTO CciieqyeT ABa) bl METKHYTh 10 YCTPOWCTBY CpaB-
HEHUS B OKHE MOJICNIM M B TIOSIBUBIIEMCS OKHE 3aMEHUTH BTOPOW BECOBOW MHOMKH-
Tenb ¢ -1 Ha O (pucyHok 7).

CeolcTBa OfLERTOB

@

B ecoBkle MHOMMWTEM 007 Kaxnoro us X 1 0 j

MapareTpel IB:-:D.U.bII Bbl:-:D.lJ.bII Dﬁu.udel

o La | 3 Her | ? ﬂDMDu.lbl JI'IpMMEHHTbl

Pucynok 7 —OOuuii BUa CBOMCTBAa 00BEKTA.

Oyenka ycmouuusocmu 3amxkrymou CAP no kpumepuro Hauxeucma.
[Tone3nyto paboty BbinonHseT 3amkHyTass CAP, oHa-To U joikHa OBITH yc-
toruuBoi. ['omorpad kommiekcHoro koddduimenta nepemaaun pazomknyron CAP
MO3BOJISIET € MOMOIIbIO KpuTepus HailikBucra cynuth He TOJNBKO O (hakTe, HO, KOC-
BEHHO, U O CTENeHH ycTOoWYuBOCTH 3aMKHyTOM CAP. Ilo aTomy romorpady mMoxkHO
ONpENEIUTh KOCBEHHBIE MapaMeTpbl KadecTBa: 3amnachkl ycroiuuBoctd CAP mo awm-
IMTYyAe U 1o dase.

M apat1ET Pl YACTOTHOMD SHAMHSS
HavankHan wactora 0001

 Da

X Otrena

K.oHEYHaA vacToTa 3

YuCno TOYEE, BRIEOLAE IEDD vi

MNpupaweHe gna AkobikdaHa

Cosnarte oKHO

OTHoCHTENEHDE 0.1 #APAKTEPHCTHE
AACOnTHOE 1E-B [oaorpados
- s

®| @} Facuer || Noporpad Musainoea

+ i =1

FApaKTEpMCTHES

Pucynok 8 —OxkHO 3a7aHus mapaMeTpOB YaCTOTHOTO aHaJIM3a JUI MOCTPOESHHUSI TOJ10-
rpada Muxaiinosa (rogorpada xapakTepUCTHIECKOTO MOJMHOMA pa-
3omkHyTOI CAP).

29



Bribepere Ananu3 — YacroTHblii aHaan3 — nosBuTcs okHO Ilapamertpsl
YaCTOTHOI0 aHAJM3a, B KOTOPOM ciieyeT BbliOpaTh MyHKT — Co3aaTh okHO I'og0-
rpagos. [losBsTcs okHO roporpaoB, KOTOpOE BPEMEHHO HYXHO yOpaTh Ha 3aJHUN
IUIaH, a Ha NepeIHui BeI3BaTh OKHO IlapamMeTpbl 4acTOTHOIO aHAIN3a, PUCYHOK 8.

B Hewm cnienyet BeIOpaTh nmoctpoenue rogorpacda Haiiksucta. s aToro Hyx-
HO UICJIKHYTH B OKHe IlapameTpbl 4acTOTHOro aHajaM3a IO KHOIKE C KPacHbIM
IUTFOCOM +, B PE3yJIbTaTe€ 4YE€Tr0 B HIKHEM II0JIE NOSIBUTCS HYMEPOBaHHAsl CTPOKa C
HomepoMm 1. lllenkuyTs mo cuHeil rpaje Bxoabl u B MosSBUBLIEMCS OKHE BBIOpATh
nepeMmeHHyto Bxoa, BBeneHHy0 Hamu paHee B O0j1oke B mamMsATh, onpeaenupiiemM Ha-
yano (parmMeHTa aHamu3upyemMon cxemsbl (pucyHok 6). B cienyromeit rpade Boixo-
Abl aHAJIOTUYHBIM CIIOCOOOM BbIOpaTh mepeMmeHHyio Bwixoa. B mocnenneii rpade
BeIOpaTh HalikBucra (prucyHok 9a).

Haxxars Ha kHOnNKy Pacyer B okHe Ilapamerpbl 4acTOTHOIO aHAJM3a U 4e-
pe3 KopoTkoe Bpems rogorpad Oyzer nmoctpoeH. [Ipu koHeuHOH vacToTe 3 paj/cex
(pucynok 9a) rogorpad ciierka He JIOIIeN IO Havyajda KOOPJHHAT, TI03TOMY U3MEHHM
3HaYeHue KoHeuHou yacTtoThl Ha 100 u BHOBB mienkHeM 1o kHomke Pacuer. Odop-
MHUM BHEILIHUHN BUJ OKHA, B YACTHOCTH CAEJIAE€M OJMHAKOBBIMU MaciiTadbl ocei. Pe-
3ynbTatT Ha pucyHke 90.

|-|-E||:l-3r--1ET|:ll:-l YACTOTHOMD GHaNMEa iﬂ rpaq:ux - runurpaq: HaﬁKBHCTa !E H
HayaneHad yacTora
T Tomorpad Hafixencra
K.oHewHanA yacToTa 3 x 0
TMEHA
Yueno Tovek Beisoga (200 — _— I
Cozpars oKHO
MNpupaleHWe gna AkobuaHa
OTHOCHT & AEHOE 01 X ADAKTEPHOTHE A k
ABC0IETHOE 1EE lNoporpagoe u EI' O
FiE | @ | & Pacuer || Fogorpad: Muxainosa -0.5

X APaKTERMCTHES

Fe

a) 0)
Pucynok 9 —a) OkHo mapametpoB yactotHoro aHanusza CAP 0) rpadudeckoe npen-
craBiieHue rojorpada HalikBucra.

Ha pucynke 96 uzo6paxen ['ogorpad xomrmekcHoro koadduiienrta nepeaa-
9u pa3oMKHYTOro KoHTypa CAP ¢ JONOIHUTENBHON NPOPUCOBKOM. Bhlenena Touka
(-1, 0j). Ecu romorpad He oxBaThIBaeT 3Ty TOUYKY, KaK B JaHHOM ciiydae, 3aMKHYyTast
cuctema yctoiuuBa. OTMETHM, YTO JUIsl MPABUIILHOW OIICHKH 3amaca mo ¢ase, mac-
mTadbl OCEeil TOKHBI OBITh OJIMHAKOBBIMHU. Touka A Ha pucyHke 90 COOTBETCTBYET
3HAYCHUI0 KOMILIEKCHOTO K03 dunmenta nepenaun W(jo) Ha yactoTe ®,. YacTora,
Ha KOTOpO#l Moynb Kod((HLIMeHTa repeayn paBeH €AMHULIE Ha3bIBAETCS YACTOTOM
cpesa Mcp.

Ananusupyemas CAP nMeer xopolue 3amnachl yCTOMYMBOCTU 110 aMIUIUTYAE
1/0A=1/0.25= 4paza = 12 1B u o dase y= 72. D10 CBUIETEILCTBYET O TOM, UTO B

nepexoaHoM pexxume kadecTBo CAP Oyner BIONHE yAOBIETBOPUTENBHBIM. B TO ke
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Bpemsi, K03 dunmeHT ycunenus Koutypa paBeH K = 2.1= 61b, uTo KOCBEHHO TOBO-
PUT O HU3KOM KadecTBe paboThl MojenupyeMoii CAP B yCTaHOBHBIIIEMCS peXUME.
Drta BeIWYMHA JI0JKHA COCTABIIATEH i1 ctatnuyeckoit cucrembl 20 = 401b. Orcrona
CIIEIyeT, 4TO JUIsi OOECIeUeHUs YJAOBICTBOPUTEIBHOIO KadecTBa PabOThI CHUCTEMBI
HeoOXoMMa CTPYKTypHas Koppekius ucxogHoi CAP, koTopas MOXKeT OBbITh OCYIIIe-
cTBicHa BBeneHueM [1M-perynsaTtopa B KOHTYp yIIpaBICHUS.

Koppexyus CAP ¢ ucnonvsoeanuem no2apughmuieckux
YACMOMHBIX XAPAKMEPUCUK
Jlorapudmuueckre 4aCTOTHBIE XapaKTEPUCTUKU COAEpPXKAT Ty ke HH(opMma-
U0, YTO U Tojmorpad KOMIUIEKCHOTO KO3 UIIMEeHTa Tepeaadn, HO MpecTaBiIcHa
OHa B MHOM BUJIE, UTO B pAJE CIy4yaeB yNpOIIaeT aHaJN3 CBOMCTB CUCTEMBI U BBIOOD
mep no ee koppekiuu. JIAUX u JIOUX moryt, kak u rogorpad KOMIUIEKCHOTO KO-
s dunenTa nepeaaun, aHaTM3UPOBATLCS € MO3ULIMKA kputepusa HalikBucra.

Llopsoox nocmpoenus JIAYX u JIOHX

[Topsimok nmoctpoenus JIAUX u JIOUX B [IK "MBTVY" nipocT u cOCTOUT B clie-
nytomeM. st monenu puc.6 B rmaBHoMm MmeHto [IK "MBTVY" BoiOpaTh: AHaamu3 —
YacroTHbli aHaau3, B okHe [lapameTpsl yacToTHOrO anajau3a Beiopats Co3aarh
OKHO XapaKTepUCTHUK, NIEPEBECTU HA NepeaHni miaH okHOo Ilapamerpsl 4yacToT-
HOr0 aHAJM3a, B KOTOPOM TOSIBUJIOCH BHU3Y IOJIE€ BBIOOpA aHamu3mpyemoro (par-
MEHTa cXeMbl. JIBaXabpl HAKAaTh KHONKY +, B HIDKHEM II0JIC TOSBSITCS JIBE€ HyMEpO-
BaHHBIE CTPOKH, B KOTOPBIX CIEAYyEeT yKa3aTh, LIEJIKas MO COOTBETCTBYIOLIUM Tpa-
¢dam, Ha3zBaHus nepeMeHHbIX Bxoa u BbIxoa, a Takke A MepBOM CTPOKU BBIOpATh
JIAX, a s Bropoit @UX (cm. pucynok 10). Ocraercs menkHyTh 10 KHonike Pacuer
Y TIOJIYYHTh TpaduK ¢ XapaKTePUCTUKAMH.

[apar4ETpEl 43CTOTHOMD SHANHSa t:] [204: 224 padpux - NAX, PUX [ o] x|
H E E
ayansHad yacTaTa |00 lE JIAX, DUX
K.oHeYHan yacTaTa 100
X DOhena Lmiw) a5, Casur thasel,”
Yuizno Todek BeIBDLA IEEIEI 3, —_—
Cozpnarb OKHO
[pupaweHye oA AkoSuaHa 0
OTHOCHTENEHOE 0.1 HAPAKTERUCTHE,
ABconaTHo: 1E-B [Moporpatos -50
g By’ @ | .5} FPacuer || [Faoonpaglduratnees | —100
M |Brag Brixag HapakTepHCTHES -150
1 |Bxog Brixog M, 200
Brimog i j
—-250
-3 -2 -1 1] 1 2
g

Pucynok 10 —I'paduku JIAUX u JIOUYX CAP.
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Koceennas oyenxa kauecmea CAP

[Tony4yenHnsie rpaduku MOTYT ObITH MacIITAOMPOBAHBI MHBIM 00pa30M JIs YII-
poieHus ananu3a (pucyHok 11).

N3meHnenns macmtaboB rpaduKoB MO3BOJIAET 0oJiee MoApOOHO YBUIAETH MTOBE-
nenue JI®UX — neBblit pucyHOK U 00jiee TouHO (mpaBblil rpaduk) onpeaeuTh 3arma-
Chl YCTOMYMBOCTH 1O (pa3e U aMIUIUTYI€, KOTOPbIE B JAHHOM CJIy4ae COCTaBIISIOT: IO
daze y=72 u no ammmryne L=12 1B, 4T0 cornacyercs co 3HAYCHHSIMH, IIOJyYCH-
HBIMH Ha puC. 1210 rogorpady KOMIJIEKCHOTO KO3 pHIeHTa nepeaayu. Y CujicHIe
Ha HKHUX YacToTax (KO3(PQHUIMEHT YCHUJICHHS Pa30MKHYTOTO KoHypa) 6 n1b — He-
J0CTaTOYHO, KauecTBO cratuueckoii CAP B ycTaHoBHBIIEMCS pexuMe OyIeT HH3-
KHM.

Jlna ynpoieHus mpocMoTpa u ananuza JIOUX nenecoobpa3Ho BHIOMpATH mIar
pasmeTku ocu opauHat paBabiM 15°, 30°, 4508 90°, tak, uToOb! ObLIIa BUHA JTMHUS
-180°. JIAUX ynoOnee aHanmu3upoBath Ipu I1mare pasmetku B 20 nb wim kpaTHOM
ATOMY 3HAYEHHUIO.

8 Fpadux - NAYX, NPYX 1o ] x]
JIAYY, JIDUX JIAYY, JTPUX
L{w).nE; Liws).AB;
AQCyMeHT " ApryMeHT "
20 lglk) 5 20 lglk) = 6 ab
[}
=30
-en —60
-1z0 —ag
=120
—-130
-150
—240 180
-3 -2 -1 0 1 2 -3 -2 -1 0 1 2
|oyw) lgiw)

Pucynok 11 —M3menenust macitaboB rpadukos JIAUX, JIOYX.

KauecTBo mo60ii ctatnueckoit CAP, KOHKpETHBIN BapuaHT KOTOPOW paccMart-
pUBaeTCs 37€Ch B IIpUMEPE, MPU NPUCYILEM €l OBICTPOAEHCTBUN YOBIETBOPUTEID-
HO, €CJIM BBITIOJHSIOTCS TPU yCIOBUS:

1. 3amac 1o ¢aze naxoaures B npenenax 40° +70° u Gonee;
2. 3amac yCTOWYMBOCTHU IO aMIUTUTY/E HAXOAUTCS B uHTepBajue 6 + 12 + 201b;
3. xodddumment ycunenus koutypa pasen 20 + 40nb.

N3menenneM ko3¢ (duiieHTa yCUJIEHUS KOHTypa BCETJAa MOYXHO BBIIOJHUTH
NepBOE M BTOPOE YCJIOBUS, HO OJTHOBPEMEHHO BBITIOJIHUTH U TPEThE YIAETCs HE BCe-
raa. Kak BunHo Ha pucyHke 11, B paccmarpuBaeMoil CUCTEME BBIIOJIHSAIOTCS TOIBKO
IEpBbIE J1BA YCIOBUSA. DTO TOBOPUT O TOM, 4TO KauectBo CAP npu pabote B ycTraHo-

32



BUBILIEMCS peXUME OyleT HEYJAOBIECTBOPUTEIbHBIM. Y BEJIMUECHUEM YCHIICHUS KOHTY-
pa MOKHO TOMPOOOBATH BHIMIOJHUTH TPETHE YCIOBHUE, HO MTPU 3TOM 3HAUEHHUS 3aI1aCOB
YMEHBIIAIOTCA HUKE JOIMYCTUMOTrO MUHUMYyMa. [loaTOMYy 171 KOPpEKUHMHM JAaHHOU
CUCTEMBI B KOHTYp cienyeT Beect [ IN-perynsarop.

OtmetuM, yto ObicTpoaeiicTBue CAP xapaktepusyercs BpeMEHEM PEryiaupo-
BaHUsI, IPUMEPHO PaBHBIM YyTPOSHHOMY 3Hau€HUI0 oOpaTHON BenuuuHbl 1/0., yacTo-
TBI Cpe3a M, YacTOTHI Ha KoTopoit JIAUX mepecekaer och uactoT (abcuucc). B nan-
HOM TpuMepe OyZeM CUUTATh, UTO MOJYYEHHOE OBICTPOJICHCTBUE YCTPaUBaET 3aKa3-
YHKa CHCTEMBI, U HE Oy/IeM ero KOppeKTUPOBaTh.

Cmpyxkmypnas xoppexyus CAP
Onpedenenue Hacmpoeynvix napamempos [1H-pezynamopa
[IpocTass MeToAMKa OINMpPENEIICHUsI €r0 HACTPOCUHBIX MapaMETPOB JUIA Cydas,
KOTJia BBITIOJIHEHBI NIEPBOE U BTOPOE YCIIOBHS, Npeqyaraercs Huwke. llepegaTounyro
¢dbyukiuto [TU-perynstopa 3anuiieM B BU/IE:

W(S) -
pT+1 1)

Jl51s yno6cTBa MOCTPOEHUS ClIeyeT U3MEHUTh MacIiTad rpaduka ¢ TeM, 4TOOBI
MO>KHO ObLTO OoJiee KpymHO BUAETh yuacTok JIAUX, Ha KOTOPOM ee HAaKJIOH U3MEHSI-
ercsa ¢ O nb/nex Ha -20 nb/nexk, u Obw10 OBI yIOOHO CTPOUTH JUHHUH C HAKIOHOM -20
nb/nex. Jlanee ciemyer npoBectu kacatenbHble K JIAUX ¢ Hakmonamu O nb/mek u -
20 nb/nek. Touyka mepecedeHns KacaTeIbHBIX Ja€T YaCTOTY COINPSHKCHHS, OOpPaTHYIO
K UCKOMOMU moctosinHOU Bpemenu T, [TU-perynstopa (pucynox 12).

JIAUX, JIPUX
L{ws),AE,
ApryMeHT,”
ob— P
14T,
-20
-40
-60
-2 -1 0 1
Iy}

Pucynok 12 —Omnpenenenue nocrosinaoit Bpemenu T, [I1-perynaropa.

Ha pucynke 12 Bunno, uro Ig(1/T, )= - 0.39,nosromy 1/T,= 0.4,cnenoBarein-

Ho T,=2.5 cex. HayanbHoe 3Hauenue koddduuuenrta ycunenus K ITH-perymsatopa

cnenyeT B3sATh paBHBIM 0.5.1Ipu HE0OX0AMMOCTH 3Ty BEIUYUHY MOKHO OyAeT yTOod-
33



HUTH TI0 BHUJly pe3yibTHUpYIOIIel nepexoanoi ¢yHkiuu 3amknytod CAP, HO, Kak
IpaBUJIO, 3TO 3HaueHue ynauyHoe. T.0. nepenarounas pynkuus [IW-perynsatopa s
paccmarpuBaemoit CAP npumer BuA:

W(s) = 05.2°5+1 W(s) _ 05+125s 2)
2.5¢ 2.5s

Mooughuxayus cxemol

B cxeme puc.6 ocBo6oauM Mecto s BetaBku Osoka [TM-perynsaropa: yBenu-
YUM pa3Mep OKHA MOJIEIH, CBUHEM BIIPaBO OJIOKH alepuoIuvYecKoro, Kojaedaresb-
HOTO 3BEHBEB M ocumiuiorpada, yoepeM HEKOTOpbIe MOAMHCH OJIOKOB, yAaduM Ju-
HUIO CBSI3U OT YCTPOICTBA CPaBHEHHUS K allepuOANYECKOMY 3BEHY, KyJa OyIeT BCTaB-
nen [TU-perynsrop. [logpaBHsem TuHUM CBSI3ei, IPH HEOOXOIUMOCTH 3aMEHSISI KX Ha
HOBBIE.

B kauectBe [IU-perynsitopa B JaHHOM IpUMEPE AJIA MPOCTOTHI OYAET UCTIOJIb-
30BaH JIMHEHHBIN OJIOK oO1miero Buaa, xoTs [IHM-perynstop MoxeT ObITh peaqn30BaH
U apyrumu crnocodbamu. Mtak, BeiHECEM Ha paboudee MPOCTPAaHCTBO OKHA MOJEIH JIH-
Heinpiii 070k (W(S) obmmero Buaa) ¢ Bkiagku Ilanutpel JIMHaAMHYecKkHe OJIOKH U
COEIMHHUM €ro C YCTPONUCTBOM CpPaBHEHHUS U allepuoJAMYECKUM 3B€HOM. B pesynbrare
OyJleT nmojgydeHa cxema pucyHok 13.
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Pucynok 13 —CkoppekxtupoBaHHasi cxema pasoMkHyToi CAP 9acToThI BpameHus
BaJjia JIBUTaTelis MOCTOSIHHOTO TOKA.

PazomMkHyTas oOpaTHasi CBs3b yCIOBHO MOKa3aHa >KEJITHIM IIBETOM. BBUY Ha-
JMYUS UHTETpaTopa B KOHTYPE MepPeXoaHas XapaKTepUCTHKa PA30MKHYTONH CHCTEMBI
JMHEWHO W HEOTPAHUYEHHO PacTeT ¢ TESYCHHEM BpeMeHU. Jlanee cieayeT yCcTaHOBUTh
3HaueHUs KOd()(PHUIIMEHTOB MOTMHOMOB JTUHEHHOTO OJI0Ka ¢ TeM, YTOOBI €ro mepe/a-
TouHas GyHKIUs npuHsiia Buj (2). 1y 3TOro Hy»KHO JBaXK/IbI HICIKHYTh MO OJIOKY U
B ITOSIBUBIIIEMCS] OKHE BBECTH KOA(P(GUITUEHTHI B MOPSIIKE BO3pAaCTaHUs CTeNeHeH (pu-
cyHok 14).3amanne ko3(HUINESHTOB JUHEHHOTO 0JIOKa 00MIEro BUAA C TEM, YTOOBI
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oH BeinoyHs Qynkuuu [T1-perymnstopa. Bo BTopoiil cTpoke Ha epBOM MeCTE CTOUT
HOJIb U Yepe3 npooden BBeAeH KodhduiueHT 2.5 yjaeHa nepBoil CTeneHu, 4To B COBO-
KYIHOCTH COOTBETCTBYET HHTETPATOPY.

CeoMCTBa OfLEKTOE

K03 P PUULMEHT Bl YHCAMTEAA na51.25 =
k.03 P PMUMEHTEl SHAMEHATENA nza
HayaneHoe yonoeme 1
=l
M apareTpil IBHD.IJ.bII Bbl:-:l:ulbll I:Iﬁu.LHEI
s | X Her | ? DDMDLlel Vr nIZIHMEHHTbl

Pucynok 14 —CkoppektupoBaHHas cxema pazoMkHyToil CAP 4acToThl BpalieHus
BaJia IBUTaTelisl IOCTOSSHHOTO TOKA.

Kocseennas oyenka xkauecmea CAP c [1H-pezyramopom
KauecTBo mepexogHoro pexnma acratnueckod CAP KOCBEHHO XapakTepusy-
€TCsl 3aracaMy YCTOMUMBOCTH IO aMIUIUTYE U (a3e.
3anyctuth padboty Mojenu memukom 1o kHomke Ilyck. ITockoneky I1H-
PETYJSATOpP CTPYKTYPHO COAEPKUT MUHTETPATOp, MepexonaHas PyHKIUs pa3oMKHYTON
CAP mnocne OKOHYaHHS NEPEXOJHOrO MpPOLEcca JUHEWHO HU3MEHSETCS C TEUCHHEM
BpemeHu (pucyHok 13).
i# MNpaeuk - NUAX. NPYXlipasomknyrore konryp... EE EX
U4, TETH
PASOMEHYTOIM EOHTYVEA CEOR e ETHROESHHOE CAF

L{w).0b;
ARYMEHT °

-20 nb/nex

a
=30
-a0
-320

-1z0
-150
-130
-Z10
-240
—-Z70

Pucynok 15 —JIAUX u JIOUX ckoppexktupoBanHoit CAP.

[Toctpoum JIAUX u JIOUX pa3soMKHYTOro KOHTypa CKOPPEKTUPOBAHHOU CHUC-
TeMbl: AHAIM3 — YacToTHBIN aHau3 1 B OkHe [lapamerpsl yacToTHOrO aHaIM3a
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BbIOepeM Co3naTh OKHO XapaKTepHCTHK, IIeJKHeM 1o KHonke Pacuer (cM. pucy-
HOK 11).B pesynbTaTe MOABUTCSA OKHO ¢ Ipad)KaMH, KOTOPOMY MOKHO MPUAATh BH/I.

3anac ycrouuBoctH 1o (aze cocrariser (4% a nmo ammuryae 12 nb. Ha
HxkHUX yactorax JIAUX upner ¢ HakiionoM -20 nb/nek, a JIOUX 6auska x -90°.9t10
00yCJIOBJIEHO HAJW4YUMEeM B KOHTYpE YMIpaBJiEHUS HHTErpaTtopa, SBISIIONIETOCsS CO-
ctaBHoM 4acthio [IM-perynstopa. Kak BumHo Ha pucyHke 15, Bce TpeOoBaHUS K
KOCBEHHBIM TapameTpaM kaudecTBa actatudeckoii CAP BBITIONHEHBI, e 0BATEIBHO,
MOKHO OKHJaTh, YTO KadecTBO cKoppektupoBaHHo CAP Oynet mo kpaiined mepe
YIOBIIETBOPUTETHHBIM.

Oyenxa xauecmea ckoppekmupogannou CAP
OcTtaeTrcs mpOBEPUTH KAueCTBO IMEPEXOJHOTO PEXUMa CKOPPEKTHPOBAHHOU
3amkHyTOM CAP. [l aTOTO ClieryeT 3aMKHYTh OOpaTHYIO CBSI3b BBEIACHHEM BTOPOTO
BECOBOTO KO3 UIIMEeHTa YCTPOUCTBa CpaBHEHUsI paBHOTO -1. J/[Ba>Kbl MIENKHYTh MO
YCTPONCTBY CPaBHEHUSI B OKHE MOJIENIM U B MOSABUBIIEMCSI OKHE 3aMEHUTh BTOPOI Be-
coBoii MHOKHUTENb ¢ O Ha -1 (pucyHok 16).11lenkHyTh 10 KHOMKE Jla.

@

BecoBRle MHOMMTENM ANA Kakaoro 13 gx 1 -1 j

CeOMCTEA OfFBEKTOE

MapareTpel I BHD.IJ.bII Bbl:-:l:u:l.bll DﬁLLI,HEI

v La | X Her | ? ﬂDMDLlel fI'IpHMEHHTbl

Pucynok 16 —OO61muit BU OKHA.

3amycTUTh TPOIECC MOJIEIMPOBaHuUS KHONKOHM [Iyck. Byaer moctpoeHa mepe-
XOJHas XapaKTepUCTHKa 3aMKHYyTou ckoppekTupoBaHHo CAP. Ilocne yrouHeHus
MacmTaba U BpeMeHU umHTerpupoBanus (kHomka «Ilapametpsr cueta F10» riaBHoi
nanenu "MBTY") cxema u nepexoiHas XapaKTepUCTHKA IIPUMYT BH/I.
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Pucynok 17 —Cxema ckoppektupoBanHoii CAP u ee nepexo/iHas xapaKTepUCTHKA.
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Bpewms perynupoBanus coctasiseT 4 cek npu nepeperynupoBanuu B 6 %. Ka-

4yecTBO ckoppekTupoBaHHON CAP BrosiHE yJIOBIETBOPUTEIHHOE.

VYcranoBuBieecs 3HaueHue mnepexogHo ¢yHkuuu paBHo 1.0 — 3HayeHuro

BXOJIHOTO CUTHAJIa. JTO 3HAYMT, 4TO ommnbOka CAP B ycTaHOBUBIIEMCS pexUME MpU
OTCJICKUBAHUU TTOCTOSIHHOTO CHUTHaja paBHa HyIO. Takum o0pa3oMm, B pe3ysbTare
BBeJIeHUs B KOHTYp ynpasienus [IU-perynsaropa cucrema npuobpesna actatusm mep-
BOT'O MOPSI/IKA.

1.

3adanue u memoduueckue yKa3anusa no blnoJAHeHuI0 padonvl
[Toctpoutk Monens 3aMkHYyTOM CAP yacTOTHI BpallleHus Baja IBUrartess mocTo-
SHHOTO TOKa PUCYHOK 1, ompenenuTs ee mepexoAHyro (yHKIHIO, COOTHECUTE C
pucyHkoM 4. JlononHuTe cXeMy U OKHO ocuuiuiorpada coaep>KaTelbHbBIMU Hal-
nucsimMu. Obpamienue 0J0KOB, MPH KEeJIaHUU, MOKHO yOpaTh, BEIOpAB B TJIABHOM
meHio "MBTY" Onuun — Hacrpoiiku, yOpaB ranodky B nmyHkte PucoBartb 00-
pamMJieHHe U HIENKHYB 1o KHonke Jla. Chaenats BBIBOABI M CHENANTE CHUMKH 3K-
paHa.
[TonroroBka MoAEIN K MIPOBEJICHUIO €€ YACTOTHOIrO aHanu3a: O003HAYUTh BXOJ U
BBIXOJ] aHAJTH3UPYeMOro (parMeHTa cxembl (PUCYHOK 6), pa30MKHHTE 00OpaTHYIO
CBsI3b YCTAHOBKOM HYJIEBOTO 3HAUEHMsI BTOPOTO BECOBOI0 KO3 duireHTa kommna-
paropa (yctpoiictBa cpaBHeHwUst). ClienaTh CHUMKH SKpaHa.
Ouenka ycroitunBoctu 3amkHyTOM CAP mo kputeputro HaitkBucra: Iloctpouts
rogorpad KomIieKcHOro koadduienTta nepeaayn pa3oMKHYTOro KOHTYypa (ro-
norpa¢ Haiikucra). Mcnons3ys kputepuii HaiikBucra, onpenenuts, Oyner u
ycroiunBoi 3aMmkHyTass CAP. Onpenenuts 3anacel ycroiuuBoctd CAP mo am-
wmtyzae u ¢ase. Crenarb BeIBOABL. CaenaiiTe CHUMKH 3KpaHa.
Koppekuus CAP ¢ ucnonb3oBaHueM JOTapu(pMUUIECKHX YAaCTOTHBIX XapaKTepu-
ctuk: [loctpouts JIAUX n JIOUX pasomknytoii CAP B coorBercTBuM. Onpene-
JIMTH 3aMachl YCTOMYUBOCTH 110 aMIUIUTYAE U (a3ze, COOTHECUTE UX C pe3yJsibTaTa-
MU, noaydeHHbIMH paHee. Ckoppektupyite CAP BBenenuem IIM-perynsitopa,
onpeaenure 1o JIAUX ontuManbHOE 3HA4Y€HUE TOCTOAHHOM Bpemenu I[IH-
perynstopa. Iloctpoiite pesynprupyromue JIAUX u JIOUX u nepexoaHyro
¢ysxuuio ckoppektupoBaHHol CAP. CooTHecuTe pe3ynabTaThl ¢ pUCYHKOM 17.
Cnenatb BbiBosbI. Coxpanuts npoekt [10, 11, 13].

Omuem o0 1a60pamopHoil paoome
OT4eT OJDKEH COACp)KaTh TUTYJIBHBINA JIUCT, IIEIH M 3a7a4d padOTHI, pe3yJib-

TaTbl BBIIIOJIHCHHA Pa3acioB pa6OTBI, BKJIIO4Yas CHUMKH 3KpaHa CO CXEMaMH M Yac-
TOTHBIMH XapaKTCPUCTHKAMHU, BBIBOJBI 110 pa60Te.

=

W

Konmponvnwvie sonpocwi
YTo Takoe 4aCTOTHBIEC XaPAKTEPUCTUKH TUHEHHON CUCTEMBI ?
C kakoii nenpro B [IK "MBTVY" yka3piBaroTcsi BXOJIHas M BbIXOAHAs MEPEMEH-
HBIE MTPH YacTOTHOM aHanuze CAP?
Kak B [IK "MBTVY" noctpouts ronorpa¢ HaiikBucra asis TMHEHHON cUCTEMBbI?
Kak B IIK "MBTVY" noctpouts JIAUX u JI®OUX nuHeitHON CUCTEMBI ?
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JlaGopaTtopunasi padora Ne3
HCCJEJOBAHUE JABYXIO3HUIIMOHHOMN CAP

Ileny padomwi. M3ydyeHUE W UCCIEIOBAHHE YCOBEPLIEHCTBOBAHHBIX METOJ/OB
JBYXIO3UIIMOHHOIO PErYJIUPOBAaHUS MyTEM UMHUTALMIOHHOI'O MOJE-
aupoBanus ux B cpeae IIK "MBTVY", nouck ontuMalibHbIX HACTPO-
€K HEJIMHEMHBIX CUCTEM YIIPABJICHUS CIOXHOW CTPYKTYpBI C yde-
TOM TPEOOBaHUI K KaYECTBY PETYJIMPOBAHMUS.

Coodepoicanue padomut:

* IIOCTPOCHHE MOAENIH ABYyXno3uuoHHou CAP;
* 10 rpadukam MnepexoaHbIX MpoleccoB B AByxmo3unuoHHOW CAP, mokasan-
HBIX Ha HKpaHe BUPTYaJbHOTO ocuuiuiorpada, onpeaennTh MoKa3aTean Kaue-
CTBa PEryJIUpOBaHUs (AMILUTUTYAY M YaCTOTY KOJICOAHUH).
Oouwue ceedenusn
[To3MIIMOHHBIE CHCTEMBI ABTOMATHYECKOI'O PETYIMPOBAHMS HALUIMA IIMPOKOE
pacnpoCTpaHEHUE B OTEUECTBEHHOW M 3apyOe)KHOM MpPAaKTHUKE BBUJY HPOCTOTHI

KOHCTPYKILIMU PETYJSATOPOB, HX HAJEKHOCTH, HECIOKHBIM METOJAM UX OOCILYXH-

BaHUS M HACTPOIKHU, HEBBICOKOW CTOMMOCTH. B mocnenHue roael Omaronmaps miu-

POKOMY BHEIPECHHMIO B IIPOMBIIUICHHBIE CXEMbl aBTOMAaTU3aLMM IIPOrpaMMHUpYye-

MbIX JIornueckux KoHTpoiutepoB ([IJIK) wHTEpec K MO3WIIMOHHBIM CHCTEMaM Ha-

qaJl MPOSIBIAATHCSA BHOBb. DTO CBA3aHO CO CIEAYIOIUMH IPUINHAMMU:

1)3adacTyt0 Ha O0OBEKTE aBTOMATH3AIMM YXKE YCTAHOBICHBI HCIIOJHUTEIHHBIC
YCTPOWCTBA C JBYMSI COCTOSIHUSIMU (OTCEUHBIC KJIATIAHBI, MATHUTHBIC ITyCKATEIIH
U T.J.) U JUIS peain3aiiy CUCTEMbI aBToMaTrueckoro perynupoanus (CAP) moc-
TaTOYHO HMCIOJb30BATh JUCKPETHBIE BBIXOABl M AJITOPUTMBI JBYXIIO3UIMOHHOIO
pEryJIupOBaHMsl, HMEIOLIUECS B KOHTPOJLIEPE;

2) ICTIOJIb30BaHUE JTUCKPETHBIX BBIXOJIOB CYIIECTBEHHO YBEIUYMBAET YHCIO KOH-
TYpOB PETyJIMPOBaHUsS, PEAIU3YEMBIX OJHHUM KOHTPOJUIEPOM, YTO 3HAYUTEIBHO
YMEHBUIAET CTOMMOCTB IPOEKTA aBTOMAaTU3ALUH;

3) TexHuYecKasi peanu3anus JUCKpeTHhIX BbixojoB [IJIK u cuctemsbl B menom cy-
IIIECTBEHHO IIPOIIIE, YEM B aHAJIOTOBBIX WM UMITYJIbCHBIX CAP.

JIByXIIO3ULIMOHHBIE CHCTEMBI aBTOMATHYECKOTO PEryJupOBaHUs HMEKT Cy-

IIIECTBEHHBII HEAOCTAaTOK — peryaupyemasi IepeMeHHas HOCUT KoJjeOaTeabHbIl Xa-

paktep, T.e. Juia 1anHoi CAP koneOaTenbHbIN PeXUM SIBISIETCS HOPMAJIbHBIM PEKU-

MOM paboThl. Micxons U3 3TOro, Ha BCEM NPOTSHKEHUHM NPUMEHEHHs] 3TUX CHUCTEM

B IMPOMBIIIIEHHOCTH MNPEANPUHUMAINCH MOMNBITKH YIY4YIIEHUs KadecTBa pPeryiu-

pOBaHUsl MYTEM YMEHBIIEHUS YacTOThl M aMIUIMTYAbl KOJIEOAHWW peryampyeMoin

NEepPeMEHHON. AMIUIMTYya KoJeOaHUN peryaupyeMoil mepeMeHHOW OOBIYHO orpa-

HUYUBAeTCd TPeOOBaHUSMHU TEXHOJOIMYECKOrO pErIaMeHTa, a 4acroTa Koieda-

HUWA — CPOKOM 3KCIUTyaTallMd CHCTEMBbI, T.K. JUCKPETHbIE KOHTAKTHBIE 3JIEMEHTHI

CAP paccuuTanbl Ha OrpaHMYECHHOE 4YHMCIIO BKIIOYEHMW M BBIKIIOYEHHH. OCHOB-

HbIM M3 CIOCOOOB YJIy4llleHHs Obul CIOCOO pEeryJupoBaHMs HEMOJIHBIM IPUTO-

KOM SHEpruu WU MarepHualia, MOCTYNAroLEero B 00beKT. OgHaKo A 0ObEKTOB C

00JBIIMM BPEMEHEM 3alla3/ibiBaHus ABYXIo3ulinoHHble CAP naxe npu 3ToMm croco-
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Oe¢ yJydIlleHHs] KaueCcTBa pPErynupoBaHus He wucmnosb3oBamch. C nmossienunem [1JIK
U OECKOHTaKTHBIX JIMCKPETHBIX 3JEMEHTOB, TMOSBWIOCH Psii METOAOB, KOTOPHIE
MO3BOJIAIOT MCIOJIb30BaTh ABYXHO3MLHOHHbIE CAP nis perynupoBaHus TEXHOJIO-
IMYECKUX MEPEMEHHBIX B 00BEKTax ¢ OOJIBIINM BPEMEHEM 3alla3/IbIBAHHUS .
Cozoanue mooenu 0gyxnosuyuonnot CAP
HccnenoBanne nByxno3uuoHHONM CAP BBINOJIHSIETCS HA MOJEIN CUCTEMBI,

KOTOpasi BKJIIOYAET B ceOsl:
* OOBEKT peryaupoBaHUs, TMPEACTABICHHBIA TOCICIOBATEIHHBIM COCIUHCHUEM

3B€HA 3ama3/IbIBaHUsI U aAllEpUOJUYECKOr0 3BEHA IEPBOTO MOPANKA;
* JIBYXIO3UIMOHHBIA PETYIATOD;
* CyMMaTOpbl M HaOOp BCIIOMOTATEIbHBIX 3JIEMEHTOB (BpeMEHHOM rpaduk, OJ0Ku

HAHECEHUS BO3MYILICHUI Ha cCTeMy (CTYIEHbKa MM KOHCTAHTA)).
CtpykTypHas cxema mojenu apyxno3uunoHHot CAP mnpencrasieHa Ha puc. 1.

BpeMeHHORA rpadikk

JnemenHT 3BEHD HHCTOrD JnemenT JeYxnozMUMOHHEIR
CRABHEHIAA SATTES BB CREEHEHIAA RErYNATOR

E—@—> =] Q—Er+—>
KoHcTaHTa 3BEHO ANEpHOTHYECKOE BpemerHoi rpadme 1
NepEOr0 NOpAKa EI

FoHcTaHTa 1

Pucynok 1. —CrpykTypHas cxema Mojiesin 00bIvHON AByXxmno3utinoHHon CAP.

[Toctpoenne ™Mopaenu oObuHON nAByxmo3unuoHHOW CAP BeimosnHseTcs B
CIEAYIOLIEHN MTOCIEIOBATENBHOCTH.

1) 3amyctutrh cuctemy MBTY 1IBOWHBIM IIETYKOM JICBOM KJIABHUIIHM MBIIIH IO
apabraky «MBTVY». B nosBusmemcs okae cuctembl MBTY onnHapHbIM 1iemy-
KOM JIEBOW KJIABUIIIM MBIIINA CO34ATh HOBBIN ITPOEKT.

2) Ha ocHOBHOH maHenu pabouell 30HBI Opay3epa OHMOIMOTEK, BBIACISAS JICBOK
KHOIIKOW MBIIIM 3J€MEHTHI IBYXno3uunoHHo CAP, B COOTBETCTBHM C PHUCYH-
KOM 1 cOCTaBUTH CXEMY.

Hccneoosanue oeyxnozuyuonnoi CAP

1) YcraHOBUTE B MOJENM OOBEKTAa PETryJMPOBaHUS CJCIYIOIIUE 3HAUCHUS I1a-
pameTpoB: KodhduimeHt nepenaun — 4, nocrossHHas Bpemenu — 10, Bpems 3a-
ras3JaplBaHusa — 2.

2) YCTaHOBUTH CJCAYIOIIME IMapaMeTpbl PEryisTopa: 30Ha HEOJHO3HAYHOCTH (a
=- 2, b =2),ypoBens BbIxogHoro currana (Y1=-2, Y1=2).

3) B 6mokax «Koncranra» ycranouts 1, «Koucranral» ycranoButs O.

4) 3anycTUTh TPOIECC MOACITUPOBAHNS.
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5) Ilo rpaduky mepexoaHOTO Mpolecca B AByxno3uiumonHoit CAP, moka3aHHOTO
Ha JSKpaHe BPEMEHHOTO rpaduka, OIMpPENeIuTh IMOKa3aTeln KauecTBa pPeryliv-
poBaHus (aMIUTUTYy U YaCTOTY KOJICOaHMIA).

6) YCcTaHOBUTH B PErysTope 30Hy HeoaHO3HAaYHOCTH: 1, -1.

7) BbInoaHuTh MyHKTHI 4 1 5.

8) YcraHOBUTH B PEryJsITOPE YPOBEHb BBIXOJHOTO CUTHANA: 4, -4,

9) BbinoaHuTh MyHKTHI 4 1 5.

10) YcTaHOBHUTH B PETYJISATOPE YPOBEHBb BBIXOJAHOTO CHTHANA: 2, -2U YBEIHYUB
BpeMsl 3ama3fblBaHus B OJIOKE <«ijealibHOE 3ara3/iblBaHue» 10 4 CeKyH[ BbI-
IIOJIHUTD ITYHKTHI 4 1 5.

11) VBenununuth Bpems 3ama3iblBaHUs B OJIOKE «WcalibHOE 3ala3bIBaHue» 10 6
CEKYH/ Y BBIIIOJIHUTh MYHKTHI 4 1 5.

12) YcraHoBUTh BpeMs 3alia3/IbIBaHUs B OJIOKE «WJcalIbHOC 3ara3/bIBaHUe» paB-
HOe 2, B Oyioke «KOHCTaHTa» YCTaHOBUTH BO3MYIIIEHHE Ha BXOJAE O0BEKTa
yhpaBjeHus paBHOE 1, BBITIOIHUTH MMyHKTHI 4 1 5.

13) YcranoButh B 0soke «KOHCTaHTa» BO3MYIICHHE Ha BXOJ¢ 00BEKTa yIpas-
JIEHUsI paBHOE 3 U BBINTOJHUTD MMYHKTHI 4 U 5.

14) YcranoButh B Os0ke «KOHCTaHTa» 3aJlaHHOE 3HAYCHHE PETyJIUPYEMOM mepe-
MeHHO# paBHOe 1, B Omoke «KoncTanTa 1» paBHoe 3.

15) 3nayeHus mapaMeTPOB HACTPOMKH U MOJYYCHHBIC PE3yJIbTaThl HUCCIICAOBAHUS
(moxazaTenu KadecTBa) 3aHecTH B TaOm. 1.

CdhopmynupoBaTh BBIBOJABI 1O pe3yjbTaTaM HcclenoBaHus (IO BIUSHUIO Ta-
paMeTpoB CUCTEMBI Ha IIOKA3aTENN Ka4eCTBA PEryJIMPOBAHUS).

Tabsmua 1 - Pesynpratel ucciienoBanus AByxXno3uimonHon CAP.

[TapameTpsl [TapameTpsl
No oy perynstopa Bo3m. | 3an. Kauecrso
K T T 3. 3. | B: | Be Awmm. | Yacr.
1...
8...

Omuem o n1adopamopHoil padbome
OT4eT MOJDKEH COAEpKaTh TUTYJIBHBINA JIUCT, SN U 3a7a49d padOThI, pe3yib-
TaThl BBIMOJHEHUS pPa3JiesIoB padOThI, BKIIIOYasi CHUMKH dKpaHa C ABYXMO3UIIMOHHBIM
perynupoBaHreM (IS Ka)KJIOro 3aJaHHUs CBOH), IMOKa3aTelld KauecTBa peryaupoBa-
HUS 0TOOpakaroTcs B Tabs. 1.

Konumponvnvie gonpocot
Kaxkoit HemocTaTok uMeroT aByxmno3uniionasie CAP?
N3 Kakux 371€MEHTOB COCTOUT MOJIETH OOBIYHON ABYXMO3UIIMOHHON CAP?
Kakue nmpeumMyIiecTBa UMEIOT MO3UIIMOHHBIE CHUCTEMbI aBTOMATHYECKOTO pe-
TYJIUPOBAHUS?
4. Yro Takoe ITJIK?

W=
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JlaGopaTopnas padora Ne4q _
NCCIEJOBAHME JIBYXIIO3UIIMOHHOU CTATUYECKOMU CAP

Ilenv _pabompl: u3ydeHWe W UCCIIECIOBAaHHE YCOBEPIICHCTBOBAHHBIX METOJIOB
JBYXITO3UITMOHHOTO PETYJIUPOBAHUS MMyTEM UMHUTAIMOHHOTO MOJIe-
aupoBanus ux B cpene [IK "MBTVY", nouck onTuManbHBIX HaCTPO-
€K HEIIMHEHHBIX CHCTEM YIIPaBJICHHS CIOXHOW CTPYKTYpHI C yde-
TOM TpeOOBaHUN K KQYECTBY PETYIUPOBAHHUS.

Cooepircariue paoomeot.
* IOCTPOEHHE MOAENH AByXNno3uuoHHo CAP;
* 1o rpaduKaM NEpPeXOoJHBIX MPOIeccoB B AByxmno3uimoHHoit CAP, moka3zaH-
HBIX Ha JKpaHe BUPTyaIbHOTO OocuuIIorpada, onpenenuTh Moka3aTeau Kade-
CTBa peryupoBaHus (aMILTUTYy U 4aCTOTY KOJeOaHuii).

Oouwue ceedenusn
CrpykrypHasa cxema CAP c IBYyXIO3WLMOHHBIM CTaTUYECKUM PETYIISITOPOM
npuBeneHa Ha puc. 1. OHa BkimodaeT B cebsi KpoMe OObEKTa YIpPABICHUS H
JBYXIIO3UIIMOHHOIO PETYJISITOPA anepHOAUYECKOE 3BEHO NIEPBOr0 MOPSIKA.

A u Y
——a-@—)- oy >
A

Yoc é Y3au
— A3 '

Xp 3
«— AP -

Pucynokl —CrpykrypHasa cxema CAP ¢ ABYyXITO3ULIMOHHBIM CTaTUYECKUM PETYJISATO-
pom: OY— o0bekT ynpasienusi; JIP — oObIuHBIN ABYXTO3UIIMOHHBINA peryistop; A3 —
allepUOMYECKOE 3BEHO IIEPBOTO MOPSIIKA.

CurHas paccorjiacoBaHusi B JAaHHOW CXeMe OmpeesieTcs Mo Beipakenuto (1),
a nepenaToyHas QyHKIHUS 3BeHa A3 10 BBIpAXKEHHIO (2).

E=Y= Yy T Yoc 1)
Kk
Woc (8)-=——=—
o TIS+1 2)

JIByXIO3UITMOHHOE CTAaTUYECKOE  PEryJMpOBaHUE OTIWYAETCS Oojiee HU3-
KUM 3HAa4Y€HUEM aMIUTUTYIbl KOJEOaHWl peryJiupyeMoil BEIMYMHbI IO CpaBHE-
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HUIO C OOBIYHBIM JIBYXIO3HUIIMOHHBIM PETYJIHPOBAHUEM C MaJIbIM YHCJIOM BKIIFO-
YCHHH PEryJUpPYIOLIEro OpraHa.

VYBenauuenue Ko3(pGUIMEHTa 00paTHOW AKCIIOHCHIIMAIBLHOW CBSI3U IMPUBOIUT
K PE3KOMY CHIDKCHHIO aMILUIMTYAbl KOJCOaHUH M, COOTBETCTBEHHO, K CYIICCTBCH-
HOMY VYBEIIMYCHHIO OOIIEro KOJUYEeCTBAa BKIIOUCHHI padodero opraHa 3a BpeMs
IKCIIEPUMEHTA. B SBHOM BHJIe NIPOSBISAIOTCSA CTATUYCCKUE CBOWCTBA TaKOM CHCTe-
MbI (puc.3).

Takum o00pa3oM, W3MEHssI 3Ha4YeHHS mHapameTpoB 7 m K KoppekTupyrorie-
r'0 3B€Ha, MOXKHO 3HAYMTEIHPHO YMEHBIIIATh aMIUIMTYAy KojeOanuid. [Ipu 3Tom yBe-
JUYHUBACTCS YHCIIO BKIIIOUEHUWH perymstopa [4, 5, 11, 13].

Xp‘ v4 ]
1- Buixoa o6nexTa
S 25 2-Buixon perynatopa
3-BenuyrHa 3ananus
4f- 20 1

A/\/\/\A/\/\

’j \VEVAVAVAVAVAVAY,
LTNNONANNN]

0 140 160
Bpemn
Pucynok 2. —Ilepexoansie nporeccsl B CAP ¢ ABYXIO3UIIMOHHBIM CTATUYECKUM pe-
I'YJIATOPOM.
xplk YIL
I. 1- Buxos oGuexra
5— 25§ 2-Beixon perynstopa
J-DBenmunna saaanms
4= 20
3
17 /
1
2— 1
1 s
0 20 40 60 80 100 120 140 16(
Bpemna

Pucynok 3. —Ilepexoansie nmpoueccel CAP ¢ JByXITO3UIIMOHHBIM CTaTHYECKUM pETry-
JSATOPOM TpU YBEIMYEHUHU KOd((ULIMEHTa Neperadyd U yMEHbBIIEHUU IOCTOSHHOM
BpEMEHH 3BeHa A3.

Co3zdanue mooenu ogyxnosuyuonnoi cmamuyeckou CAP
Uccnenoanue aByxmno3uinoHHOM CAP BBINONHSETCS HA MOJEIH CUCTEMBI,
KOTOpasi BKITIOYAET B CeOs:
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OOBEKT PETyIUPOBaHUS, IMPEICTABICHHBIA IOCIEIOBATEIBHBIM COCINHEHH-
eM 3BEHa 3ama3/bIBaHUs U alepUOJUYECKOr0 3BEHA IMEPBOTO MOPSIKA,
ABYXITO3UIIMOHHBIN PETYISTOD;

CyMMaTOpbl W Ha0Op BCIOMOTATENBHBIX 3JEMEHTOB (BpeMEHHOU rpaduk,
OJIOKHM HAaHECEHUsI BO3MYIIICHUN Ha CUCTEMY (CTYIEHbKA MIIM KOHCTAHTA)).

CrpyktypHas cxema mojnenu asyxno3unnonHo CAP mpencrasiena Ha puc. 4.

BpemeHHoi rpadikk

3InemeHT 3EEHO YHCTOTD 3nemeHt OEYxNOzMUMOHHEIR
CHABHEHHS SATEIIEE A CHAEHEHMA perynaTop

FoHCcTaHTa SEEHO ANEpHOIHHECKOE BpemeHHoM rpadimk 1
HepEOrD MOpATEA EI

KoHcTadTal

Pucynok 4 —CtpyKTypHas cxema MoJiesid 00bIYHON IBYyx1o3ulinoHHo CAP.

[Toctpoenne ™Moxaenu oObuHON nAByxmo3unuoHHoW CAP BeImosnHseTcs B

CIEAYIOLIEHN MTOCIEIOBATENBHOCTH.

1)

2)

1)

2)

3)
4)
5)

6)
7
8)
9)

3anyctuth cucteMy MBTY JBOWHBIM IIETYKOM JIEBOW KJIABUIIM MBIIIHN 1O
apibraky «MBTY». B nosBuBmemMcs: okne cucrembl MBTY onnnapHbM 1miemny-
KOM JIEBOW KJIABUIIIY MBIIIHA CO34aTh HOBBIN ITPOEKT.

Ha ocHoBHO# manenu paboueit 30HBI Opay3epa OHMOIHOTEK, BBIACNAS JIEBOM
KHOIIKOW MBIIIK 3JIeMeHThl aByxno3uimonHoi CAP, B cooTBercTBUU C puc. 4
COCTaBUTh CXEMY.

Hccneoosanue oeyxnozuyuonnoi CAP
YcTaHoBUTh B MoJenu OOBEKTa PEryJupOBaHUs CIEAYIOIINE 3HAYCHHUS IMa-
pameTpoB: KodhduimeHt nepenaun — 4, mocrossHHas Bpemenu — 10, Bpems 3a-
na3apIBaHus — 2.
Y CTaHOBHUTH CIIEAYIONIME TapaMeTphl PEryisTopa. 30Ha HEOJHO3HAYHOCTH (a
=- 2, b =2),ypoBens BoIxogHoro currana (Y1=-2, Y1=2).
B 6nokax «KoncranTta» ycranosuth 1, «Koncrantal» yctanosuts O.
3amyCcTUTh MPOLIECC MOAECTUPOBAHUSI.
[To rpaduky nepexogHoro npoiecca B aAByxno3uunonHoi CAP, mokazaHHoro
Ha DJKpaHe BPEMEHHOTO rpaduka, OIpeneiuTh MMOKa3aTeau KauecTBa peryliu-
poBaHus (AMIUTUTYTy U YaCTOTY KOJICOQHMIA).
Y CTaHOBUTH B PETyIATOPE 30HY HEOHO3HAYHOCTH: 1, -1.
Beimonuuth myHKTHI 41 5.
YCTaHOBUTh B PEryJsTOPE YpPOBEHb BBIXOIHOTO curHana: 4, -4.
Beimonuuth myHKTHI 41 5.
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10) YcTaHOBHUTH B pEryNATOpE YPOBEHb BBIXOJHOTO CHTHANA: 2, -2 U1 YBEIHYUB
BpeMs 3ama3/blBaHusl B OJIOKE <ai/ieaqbHOE 3ara3/biBaHue» 10 4 CeKyH BbI-
MOJIHUTH TYHKTHI 4 1 5.

11) VBenuuuTth BpeMs 3ama3jiplBaHUs B OJIOKE «icalibHOE 3ala3plBaHue» 10 6
CEKYH/I U BBIIOJHUTD IMMYHKTHI 4 U 5.

12) YcraHOBUTH BpeMsl 3ama3bIBaHus B OJIOKE «HJICalIbHOE 3alla3/bIBaHUE» PaB-
HOe 2, B Oyioke «KOHCTaHTa» YCTaHOBUTH BO3MYIIEHHE Ha BXOJE 00BEKTa
yIOpaBJIeHUs paBHOE 1, BBIMOJHUTH MYHKTHI 4 1 5.

13) YcranoButh B Onoke «KoHCTaHTa» BO3MYIIEHHE Ha BXOJIEe OOBEKTA yIpaB-
JIeHUs paBHOE 3 ¥ BBITIOJIHUTH MYHKTHI 4 1 5.

14) Ycranouth B Oioke «KoHcTaHTa» 3alaHHOC 3HAYCHHE PETYTUPYEeMOU Tepe-
MeHHOI paBHoe 1, B 6;oke «Koncrantal» paBaoe 3.

15) 3nayeHus napaMeTpOB HACTPOWKH U TOYYCHHBIC PE3YJIbTAaThl HCCIICIOBAHUS
(mokaszarenu kayectBa) 3aHecTd B TaOm. 1.

CdopmynupoBaTh BBIBOABI 10 pe3yJbTaTaM HCCIEAOBaHUsS (IO BIMSHHIO I1a-
pPaMEeTpOB CUCTEMBI Ha TIOKA3aTeNId KaueCcTBA PETyTUPOBAHUS).

Ta6nuna 1- PesynbraTel ucciaenoBanus apyxno3uninonHo CAP.

[TapameTpbl [TapameTpsl
No oy perynsaropa Bo3Mm. | 3an. Kauecrso
K T T 3. 3. | B. | Be Awmm. | Yacr.
1...
8...

Omuem o 1abopamopuoil pabome
OT4eT MOJDKEH COAEepKaTh TUTYJIBHBINA JIUCT, IIENH U 3a7a49d padOThI, pe3yib-
TaThl BHITIOJHEHUS Pa3/IesioB pabOThI, BKIIFOUAss CHUMKHU dKpaHa C ABYXITO3UIIMOHHBIM
peryipoBanreM (IS KaXJIOTO 3aJaHHs CBOM), IMOKa3aTeld KauyecTBa perynpoBa-
HUsl 0ToOpaxaroTcs B Ta01.1.

Konmpoavnuwvie gonpocuot
1. Yto Takoe anepuoandecKoe 3BEHO IMEePBOTO MOPsIaKa?
2. U3 9ero cocTouT ABYXIMO3UIMOHHAs cratndeckas CAP?
3. UTo Takoe CHTHaJ paccoriacOBaHUS ?
4. Yr1o Takoe quHaMUYeCcKas OImoKa?
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JlabopaTtopHast pa6oTa Ne 5
MN3YYEHUE 3AKOHOB PEI'YJIMPOBAHUSA

Henb pabomol. N3y4nTh OCHOBHBIC MPUHIUIIBI U 3aKOHBI peryjaupoBaHus. M3yuuThb
OCHOBBI Pa0OThl JABYXITO3UIIMOHHBIX, TPeXMO3UIUMOHHBIX W [TH]I-
PEryJAaTOpOB.

1. Oougue ceedenus.
Ilpunyunot pecynuposanus.

JIisi omMCaHWS CHCTEM aBTOMATHYECKOTO YIpaBiIeHUs (peryIrpOBaHHS)
OOBIYHO MCIIONIB3YETCS CICMYIOMIAsi CTPYKTYpHAs CXeMa!

Ha pucynke 1 o6o3naueHo: U - ycraBka (mporpaMMHO 3ajiaBacMasi BEJIHYH-
Ha); X - KOHTpoJMpyemas BeldnuuHa (cocTosiHue 00bekTa); E - paccormacoBanue;
Y - ympammstrommii curHain;, G - BHemrHuWe Bo3MymeHus; II - mporpammHbIii 3a-
natyuk (B 4aCTHOM cliydae ornepatop). B mporiecce paboThl cUCTEMa aBTOMAaTHYECKO-
ro perynupoBanusi (CAP) cpaBHUBaeT TeKyllee 3HAYCHUE U3MEPSAEMON BETUUMHBI X
¢ 3amanueM U (ycTaBkoii) M ycTpaHseT paccoriacoBanue E.

G BHEWHEE BO3IMMYyLEHHE

Enok
n = L YrnpasneHHA r . Otvext
[perynarop) YnpaBAEHHA
bt ofipaTHaA CBASL o

Pucynok 1 - O60011eHHas cxema CUCTEMbl aBTOMaTHUYECKOTO PETYITUPOBAHUS.

Bosmymaromue Bo3aeiictBust G Takke ycTpasstoTcs perymnsropoM. Hampu-
Mep, MPU PETyJIUPOBAHUU TEMIIEPATyphl B TeuH, ycTaBkoi U sBrsercs TpeOyemas
TeMmrepaTypa BO37yXa, KOHTPOJUPYEMOW BEIMUYMHOM X - TeKyllas TemIepaTypa,
paccoryiacoBpanueM E sBiseTcs UX pasHUIA, YIPaBISIONIEH BEIUUYUHOU Y SBIISIETCS
HanpsOKEHUE Ha TeryloHarpeBareabHoM aeMmente (TDOHe).

[Tporpammubiit 3amatyuk 11 (Mau onepaTtop B 4aCTHOM cliydae) H3MEHSET yC-
TaBKH B TE€UEHHE CYTOK (PEXKHM TEPMHUYECKON 00pabOTKH B Ievax, JOCBET B TEILIH-
1axX, U3MEHEHHE TeMIIepaTyphbl MOMEINEHUs U Mp.). Ero ucmonb3oBaHue 0OBIYHO HE
pEACTaBISIET 0COOOM CIIOKHOCTH C TTO3UIIMU HACTPOMKHM U IKCIUTyaTaIuu.

Ha Temmepatypy B mie4n BIMSIOT TEMIIEpaTypa OKPYXAIOMIEH CpPebl, OTKPHI-
Tas 3acioHka, cocrossaue TOH wu np. [lonp3oBaTento HE0OX0UMO, YTOOBI TEMITepa-
Typa B I€YX KaK MO’KHO TOYHEE COBITajana ¢ yCTaBKOM.
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Pucynok 2 - biok—cxema cucTeMbl aBTOMAaTUYECKOTO PETYIUPOBAaHUS BOJASHBIM OTO-
IIJICHUEM.

Vim?)

OcHOBHOM 3aaueli Ipy MOCTPOSHUN CUCTEMBI aBTOMAaTUYECKOTO PETyJINPOBa-
HUS SBJIICTCS BHIOOp M HajaJKa PErylsaTopa, alleKBaTHOTO OOBEKTY YIPaBJICHHS.
Kpome Toro, HeoOXxoauM moadop COOTBETCTBYIONINX M3MEPUTEIBHBIX Mpeodpa3oBa-
teser (matuukoB). J[ist ycreniHoro pemeHus 3Tol 3a1auu B MEPBYIO ouepe/ib HeoO-
XOJMMO ONPEICINTh THHAMUYECKIE CBOMCTBAa 00bEKTa yIpaBieHus. Tak, Hanmpumep,
B CHUCTEME aBTOMATHYECKOTO pEryJIMPOBaHUS BOJASHBIM OTOIUIeHHeM (puc. 2)
yMeHbIIasi JUIMHY TpyOompoBoaa L u, mpuOnrkas JaTdyuk K Oarapee, Mbl MOXXEM
CHU3UTh MHEPIIMOHHOCTh CHCTEMBI, a, CJIEJIOBATEIFHO, U YIIPOCTUTH 3aJa4y perysiu-
pOBaHUS.

Ho3uyuonnwie pecynamopot.

Penelinbie (MO3UIIMOHHBIE) PETYISITOPHI BBIIAIOT CUTHAJ, KOTOPBIA 00ecreyn-
BaeT MEPEMEIICHNE PETYIUPYIONIETO OpraHa B OJTHO M3 (PMKCHUPOBAHHBIX TOJIOKCHHM
(mo3uruit). ix MoxeT ObITh 1Ba, TpH U Oosiee. [10 KOJIMYESCTBY MO3UIMKA Pa3IHYAIOT
IBYX-, TPEX- 1 MHOTOMO3UIIMOHHBIE PETYISITOPHI.

JIByXIMO3UIIMOHHBIE PETYISATOPHI 00ECIIEUNBAIOT XOPOIIee KaueCTBO PETYIUPO-
BaHUS JJI1 MHEPLUUOHHBIX OOBEKTOB C MaJIbIM 3ara3blBaHUEM, HE TPeOYIOT HACTPO-
KA U MPOCTHl B KCIUTyaTalluU. JTU PETYJISTOPBI MPEACTABISIOT OOBIYHBIMN U Haubo-
Jiee MIMPOKO pacpOCTPAHEHHBIA METO peryiupoBanus. B npocreiinem ciayuae (0e3
00paTHOW CBSI3M) JIBYXIO3MIIMOHHBIN pPEryisaTop paboTaeT Kak JABYXIO3UIIMOHHBIN
nepexitoyaTenb. Hanpumep, MOIIHOCTE, MoJaBaeMasi Ha HarpeBaTesb, UMEET TOJIbKO
JIBA 3HAYCHUS - MAKCHMAJIbHOC ¥ MUHUMAJIbHOE (HYJIEBOE), IBE MO3HUINN (OTCIO/IA U
HA3BaHHWE PETYJATOpa - JIBYXIO3WIMOHHBINA) - HArpeBaTellb MOJTHOCTHIO BKIIOYCH
WJIM TIOJIHOCTHIO BBIKIIIOUEH. CTPYKTypHasi cxema JABYXMO3UIIUOHHONW CUCTEMbI PETy-
JTUPOBAHMS MPUBEICHA HA PUC. 3.

Jlnst mpenoTBpareHust «apede3ra» YIpaBisSIONIer0 BBIXOJHOTO YCTPOMCTBA
(HampuMep, pelie) ¥ HCIOJHHUTEILHOTO MeXaHu3Ma (Hampumep, HarpeBaTeIbHOTO
ayieMeHTa) BOMM3M yctaBku SP,nmpemycMarpuBaercs ructepesuc H.
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Pucynok 3 - CTpykTypHas cxema JBYXITO3UITMOHHON CHUCTEMbl PETYJIUPOBAHUS. TIE:
AP — nByxmo3unMoHHBIA peryisatop, OY — o0bekT ynpasienus, SP —
ycTaBka, E — paccornacoBpanue perynsatopa, PV=X — koHTponupyemas
BEJIMUMHA, Y — yOpaBisioliee Bo3aeicTBre, Z —BO3MYIIAIOIIEe BO3/EH-
CTBHE.

Hampumep, omnmcanne paboThl IBYXMO3UIITMOHHOW CHCTEMBI PETYIHPOBAHUS
TEMIIEpaTypbl B MEYU C MOMOIIBI0 HarpeBaTessi, MOKET OBITh MPEACTaBICHO Clie-
TYIOIIAM 00pa3oMm:

- HarpeBaTellb BKIIIOYEH, MOKa Temneparypa B neun (X=PV) He mocturaer
3HA4YEHUS 3aJaHHON TOUKHU SP.

- BBIXOJ peryssatopa Y (HarpeBarenb) OTKIIOYACTCS, €CJIM PEeryaupyeMas Be-
JauurHa (TeMreparypa) BbIlle 3aJaHHON Touku SP.

- TOBTOPHOE BKJIIOYEHUE HArpeBaTessl MPOUCXOIUT IMOCIE YMEHBUICHUSI TeM-
nepatypsl 110 3HadeHus SP-H, T.e. ¢ ydyeTtom rucrepesuca H mepekitodarenbHOro
AJIEMEHTA.

Anzopumm 08yXno3uyUOHHBIX Pe2yaAmMOopos ONPeNesieTCs] CTAaTUYECKO Xa-
PaKTEPUCTUKOMN: 3aBHCUMOCTBIO BBIXOJHOTO cuTHaia Y oT BxoaHoro X (puc. 4).

A
¥ H
A M
BN
A Y
oTHEn o
] &P ¥
Pucynok 4 - CtaTuueckas XapakT€pUCTUKA JBYXIO3ULUOHHON CUCTEMBI PETyJIHPO-

BaHMHA.

BreixonHas BenmmuuHa Y paBHA MaKCHMMaJbHOMY BO3JICHCTBHUIO - HarpeBaTeIb
BKJIIOYEH.

- Y = maxnpu X<SP-H,rae H-3nauenue rucrepesuca. BeixogHas BeamdyuHa
Y paBHa MUHUMAJLHOMY BO3JICHCTBHIO - HAarpeBaTelb BHIKITIOUCH.

-Y = Onpu X > SP,rne H-3naueHue rucrepesuca.

3ona cucmepesuca. llupuHa 30HBI TUCTEPE3UCA B COBPEMEHHBIX JBYXITO3UIIN-
OHHBIX PETYJSITOpPaxX SIBISETCS €IWHCTBEHHBIM MPOTPAMMHUPYEMBIM ITapaMeTpOM Ha-
ctporiku. [IpeacTaBieHne 30HBI THCTEpE3NCAa OMUCHIBACTCS B PYKOBOJICTBE IO JKC-
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IUIyaTaMd Ha COOTBETCTBYIOIIMM THUIl PETYIATOPAa WIH CHCTEMY PEryJIHPOBAHUS.
OcHOBHBIE BapUaHThI IIPEACTABIEHUS 30HbI THCTEPE3UCA IOKA3aHbl HA pUC. D.

'y F &
Y H Y H, H Y H
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PucyHok 5 - OcHOBHbIE BapHaHThI TPEACTABICHHS 30HbI TUCTEPE3UCA.

Hasnauenue rucrepesuca H - npenorBpaiienue «ipedesra» ynpasisiolero BbIX0/I-
HOT'O yCTpolicTBa (Harmpumep, pene) BOIm3u 3aianusi SPOT CIUIIKOM 4acTOro BKJIIO-
yeHus1 HarpeBartessi. ['ucrepesuc (B HEKOTOPBIX THUIAX PETYJISITOPOB) MOXKET HPUHU-
MaTh KaK MOJIOKUTENbHBIE, TAK U OTPULATEIbHBIC 3HaUeHNs. OTpULaTeIbHbIC 3HaYe-
HUS TUCTEPE3NUCA UCIIONB3YIOTCS B OCHOBHOM IS YIIPEKICHUS WUIIN 3aJE€PKKHU BKIIIO-
4yeHUs1 (BBIKIIOYCHUSI) BBIXOJHBIX YCTPOWCTB. Hampummep, BKIIIOYEHHE BBIXOIHOTO
yCTpOiicTBa Mo 3HaueHuIo 3anaHusi SP menpinem Ha BenuuuHy rucrepesuca H -
BKJIIOYEHHE C YIIPEXKIAEHUEM, WIN BBIKIIOYEHHE BBIXOAHOTO YCTPOWCTBA IO 3HA4e-
HUIO 3aaHus SP MeHbllleM Ha BeNWYHHY ructepesuca H - BbIkIOUeHHE C 3a7epxk-
KOH. DTH TUIIBI TUCTEPE3UCa MPUMEHSIOTCS AJIsl TOTO, YTOOBI y4eCTh HHEPIIMOHHOCTD
OOBEKTOB PEryIHUPOBAHUS.

Ilpouecc 08yxno3uyuonnozo pezyiuposanus sSBiseTCs aBTOKOJIEOATEIbHBIM -
peryiupyeMas BEJIMYMHA KaK B MEPEXOJHOM, TAK U B YCTAHOBUBIIEMCS PEXKUME I1€-
PHOAMYECKU U3MEHSCTCS OTHOCHTEIbHO 33JaHHOTO 3HaueHus (puc. 6), T.e. perynu-
pyemasi BeJIMYMHA IMOJBEp)KeHa He3aTyXarolluM KoJjiebaHusiM. [lokazarensmMu aBTO-
K0J1€0aTeNbHOTO PeXUMa SIBIISIOTCS aMIUIMTY/Jla aBTOKOJeOaHuil A, U mepuoj aBTo-
konebanuit Ty. perynsaropa.
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Pucynox 6 -IIpoiiecc perynupoBaHusi C IBYXIO3UIIUOHHBIM 3aKOHOM .
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To4HOCTH peryiIupoBaHUsl TEXHOJOTMYECKOrO MapaMmeTpa, HApUMEp, TeMIie-
paTyphbl, 3aBUCUT OT BEJIMYUHBI rucTtepesnca. Yem MeHblIe THCTepE3UC, TEM TOUHEE
pEryJIupoBaHKe, HO TEM Yallle BKIJIIOUAETCS HarpeBaTelb U TEM CaMbIM OOJIbIIIE H3HOC
KOMMYTAIIMOHHBIX 3JICMEHTOB (HampuMep, pesie). YMeHbIas TUCTepe3ruc MOXKHO I10-
BBICUTh KaueCTBO PEryJUPOBAHUS 10 HEKOTOPOIo Mpejera, ONMpeaessieMoro mnapa-
MeTpaMH O00BEKTa PEryJIMpOBaHUs (TCILUIOBON MHEPIMEH, MOIHOCTHIO HarpeBartesis,
TEIUIOBOM CBSI3bIO HarpeBartess U 00beKTa U JIp.).

Buowt u nozuka pabomeut 08yxno3unyuoHHsIX peynsimopos.
JIBYXIIO3UITMOHHBIC PETYIIATOPHI IO BUIY CTATHYECKOW XapaKTEPUCTUKU H JIO-
ruke paboThl YIPABISIONIETO YCTPOWCTBA MOTYT OBITh MPEACTABICHBI B OJHOM H3
creayonmx BuaoB (puc. 7).
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Pucynoxk 7 - Buabl cTaTHYECKUX XapaKTEPUCTUK JIBYXTIO3UIIMOHHBIX PETYJIATOPOB.

Bun Ha puc. 7-a; 0ObIYHO MPUMEHSETCA B PAa3JIMYHbIX YCTPOMCTBAX yIpaBlie-
HUSl HAarpEBOM - HarpeBaTeNbHbIX Mpubopax, neyax, Tepmollkadax, TemI00OMeHHU-
Kax U T.N. JlaHHBIN THO perynsiTopa Ha3biBaeTcsi 0OpaTHBIM perynsaropoMm. Ilpu uc-
MOJIb30BAaHUU B CHCTEMaX CHUTHAJU3alMM JIaHHAsl JIOTMKA Pa0OThl BBIXOJHOTO YCT-
pOICTBAa HOCUT Ha3BAaHHWE «MEHBILIEC YCTAHOBJIEHHOTO 3HAUCHMS» WIH «MEHBIIE MU-
HUMYMa.

Bun Ha puc. 7-0: 00bIYHO IPUMEHSIETCS B PA3IMYHBIX MPOLIECCAaX YIPaBICHUS
OXJIQXJIEHUEM — B CHCTEMax BEHTWISILIMHU, B XOJIOAWIbHBIX YCTAaHOBKAaX W T.n. JlaH-
HBI THUIl PETyJsiTOpa Ha3bIBAETCS MPSIMBIM peryisatopom. lIpu ucnonb3oBaHUU B
CHUCTeMax CUTHAJM3allMy JaHHas JOTHKa pabOThl BBIXOJHOTO YCTPOMCTBAa HOCUT Ha-
3BaHHE «OO0JIbIlIEe YCTAHOBICHHOTO 3HAYCHUS» I «O0JIbIIE MAKCUMyMa».

Bunbl Ha puc. 7-8 U /- NPUMEHSAIOTCS JUIsl CUTHAJIM3AIMU BbIXOJAa CUCTEMBI
yIpaBJICHUs] HAa pabounil peKUM. DTU PETYNISATOPHI €Ile HA3bIBAIOT KOMIapaTopamu.
Bun Ha puc. 7-8B ucnosib3yercs JUisi CUTHAJIU3AlMKU BXOXKICHUS MapaMeTpa B HOPMY.
JlanHast joruka paboThl BBIXOJHBIX YCTPOWCTB UMEET HAUMEHOBAHUE «B 30HE yCTa-
HOBJICHHBIX 3HAUEHUU» WM «B 30HE MUHMUMYyM-Makcumym». Bupg Ha puc. 7o wuc-
MOJIb3YEeTCs JJIsl CUTHAJIM3alluK BhIXO/Ia MapaMeTpa 3a onpe/esieHHble npeaensl. Jlan-
Hasl JIOTUKa paOOThl BBIXOJHBIX YCTPONCTB MMEET HAMMEHOBAaHUE «BHE 30HbBI yCTa-
HOBJICHHBIX 3HAYEHUI» WM «BHE 30HbI MUHUMYM-MaKCHUMYyM>.

Tpexno3uyuonnbvie pecyaamopol.
Tpexmo3uLMOHHbBIE PETYIATOPBl HCHOJB3YKOTCA I CHCTEM YNPABICHUS
YPOBHEM PA3JIUYHBIX BEUIECTB, JJII CUCTEM YNPABJICHUS HAIPEBAHUEM-OXJIaXKICHUEM

Pa3JINYHBIX TCIUIOBBIX IMPOLICCCOB, XOJOAWJIBHBIX YCTAHOBOK, PCryJIMPOBAHHA MHK-
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pOKJIMMaTa MOJOTPEBATENIEM M BEHTUJISITOPOM, AJISI CHUCTEM paclpeAesieHUus U cMe-
IIMBAaHUS PA3JIMYHBIX IMOTOKOB BELIECTB C MIOMOIIBIO TPEXXOAOBBIX KIIAMaHOB, Kpa-
HOB, CMECHUTEJIeH, PEeBEPCUBHBIX AJEKTPOJBUTaTENIeH, CEepBOIPUBOJOB U Ap. Hampu-
Mep, TPEXMO3UIUOHHBIA PETYIATOpP BKIIOYAET MPH MOMOIIM MEpeKIoYaTeIbHbIX
AIIEMEHTOB DJIEKTPOABHUraTeNb MCIOJHUTEILHOIO MEXaHH3Ma Ha IpPaBOE BpallleHHE
(HampuMep, OTKPBITHE PETYJIMPYIOIIEro OpraHa), OCTAaHOBKY HJIM JICBOE BpAIllCHHE
(COOTBETCTBEHHO - 3aKPBITUE PETYIUPYIOLIETO OpraHa) - TpH Mo3unuu (0Tcroaa U Ha-
3BaHUE PETYIATOPA - TPEXTIO3UITUOHHBIN).

CTpyKTypHasi cxema TPEXIO3UIIMOHHON CHUCTEMBbl PEryIUpOBaHUsl MpPUBEICHA
Ha puc. 8.

E (Bonbwe)

SP=W

ﬁ
1

M (MeHoWwe)

Pucynok 8 - CtpykTypHas cxema TpeXMno3UIIMOHHONW CUCTEMBI PETYJTUPOBAHUS.

3nech: AP — Tpexmo3unmonHnslil perynstop, OY — o0bekT ynpasnenus, SP —
y3en hopmupoBaHus ycTaBkH, E — paccormacoBanue perynstopa, PV=X —perynu-
pyeMas Beu4rHa, CUrHajIbl b (Oonbme) m M (MeHbIIe) — yrnpaBisSioniie BO3IeHCT-
BUsi, Z — BO3MymIawIiee BosnercTBue. s mpemoTBpamieHus «ipebesra» ympas-
JISIONIETO BBIXOJHOTO YCTPOMCTBA (HAapHUMep, pejie) U UCIIOJHUTEIIEHOTO MEXaHU3Ma
BOJIM3M TOYKH €T0 BKJIFOUEHUS (CIUIIKOM YacTOTO BKIIOYCHHS), TPEAyCMATPUBACTCS
rucrepesuc H.

Anzopumm mpexno3uyuoOHHbIX Pecynamopos ONpeeisaeTCs CTaTHISCKON Xa-
PaKTEPUCTUKOM: 3aBUCUMOCTBIO BBIXOJHBIX curHaioB YM (menbiie) u Yb (Oosnbiie)
ot BxoaHoro X (puc. 9).
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a) ofpamHoe peaynuposarue 6) NpAMoe peaynuposaHue

Pucynok 9 - Cratuyeckue XapakTepUCTHKH TPEXMO3UIIMOHHOW CHCTEMBI PEryIHpo-
BaHMUSL.

50



Ha pucynke 9-a mpencraBieHa cTaTHYecKas XapaKTEPUCTHKA TPEXIO3UITUOH-
HOW CHCTEMBI PEryJIMPOBaHUs NpU OOpPATHOM HAINpPABJICHUHM PEryJUpoBaHus (30Ha
perynupoBaHus 0e3 nepekpbiTis). Ha pucynke 9-0 mpencraBiieHa cTtaThdeckas Xa-
paKTEepPUCTHUKA TPEXIO3UIIMOHHONW CHCTEMBI PErYJIHPOBAHUS MPHU MPSIMOM HaIpaBiie-
HUH PETYJIUPOBaHMs (30HA PETYJIUPOBAHHS C TICPEKPBITHEM).

ANTOPUTM TPEXMO3UIIMOHHBIX PETYIATOPOB MPU OOPATHOM HAMPABICHUH pPe-
rynupoBanus (puc. 9-a) BRITISANT CICAYIOUIMM 00pa3oM:

« Yb = maxmnpu X<SP-DB farpesarens BkiatodeH), riae DB-3naueHrne mmpuHbI 30-
HbI HCYYBCTBHTEILHOCTH.

- Yb = Ompu X>SP-DB+H (marpeBatenb BBIKIIOUCH), T1e H-3HaueHUe rucrepesn-
ca.

-« YM = maxupu X>SP+DB Oxmagurens BkitoueH), rae DB-3HaueHHe MIMPUHBI
30HBI HEYYBCTBHTEIHLHOCTH.

« YM = Onpu X<SP+DBH (oxnaaurens BeIKItOUYEeH), Iie H-3HaueHne rucrepesu-
ca.

[Iporiecc perynupoBaHusi C TPEXMO3UIIMOHHBIM 3aKOHOM TIpM OOpaTHOM Ha-
NpaBJIeHUU perynupoBaHus npeactabieH Ha puc. 10. [Ipomecc Tpexmo3umoHHOTO
PETYJIUPOBAHMSI SABIISCTCS aBTOKOJEOATEBHBIM - PETyJIMpyeMas BeTMYMHA KaK B Tie-
PEXOMHOM, TaK U B YCTAHOBHBIIEMCS PEXKUME MEPUOTUIECCKH M3MEHSIETCS OTHOCH-
TEJILHO 33JJaHHOTO 3HAa4YeHMsl, T.e. peryaupyemas BeianunHa PV (X) moasepikeHa He-
3aTyXawmuM KoJjieoanusM. [loka3aTensiMu aBTOKOJIEOATETLHOTO PEKUMA SIBIISTFOTCS
aMIUIUTYy1a aBTOKOJIe0aHnit AK U repuoJ] aBTokojieOanuit Tk.
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Pucynox 10 -IIponecc perynupoBanus ¢ TPEXTO3UITUOHHBIM 3aKOHOM.

TOYHOCTBH peryaupoBaHusl TEXHOJIOTMYECKOTO MapaMmeTpa, Halmpumep, TemIle-
paTyphl 3aBUCUT OT BEJIIMYMHBI THCTepe3rca. YeM MEHbLIE TMCTEPE3UC, TEM TOUYHEE
pEryJIMpoBaHKe, HO TEM Yallle BKIIOUAETCS HarpeBaTelb U TEM CaMbIM OOJIbIIIE H3HOC
KOMMYTAIIMOHHBIX 3JICMEHTOB (Hampumep, pesie). YMeHblas TUCTepPe3ruc MOXKHO I10-
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BBICUTh Kauye€CTBO PEryJMPOBAHUS /10 HEKOTOPOro MIpenesia, ONpelessieMoro Imapa-
METpaMu OObEKTa PEryJMpOBaHUs (TEIIOBOM MHEPIMEH, MOIHOCTHIO HArpeBaTels,
TEIUIOBOM CBSI3bIO HArpeBaTess U 00bEKTa U Jp.).

3aoaua evibopa 3aKoHa YNpasienus u muna pe2yiamopa.

3amaya BbIOOpA 3aKOHA YIIPaBJICHUS U THUIIA PETYISATOPA COCTOUT B CIEIYIOIIEM
— HE0O0XO0JIMMO BBIOpATh TAKOUW THUIl PEryJATOPa, KOTOPBIM MPU MUHUMAJIBHOW CTOM-
MOCTH ¥ MaKCHUMaJIbHOW HAJIEKHOCTH OOecrednBaj Obl 3aIaHHOE Ka4eCTBO PEryiiu-
poBanusi. MoryT ObITh BBIOpaHbI pejielHbIe, HEMPEPBIBHbIE WM JAUCKpPEeTHBIC (Hu-
POBBIC) THITBI PEryaaTopoB. [y TOro, 4roObl BBIOPATh THI PETYJISATOpPA M OMpese-
JUThH €T0 HACTPOKKU HeoOxoaumo 3HaTh. 1 - CraTudeckue M TUHAMUYECKHE Xapak-
TEPUCTUKHA OOBEKTA yrpaBlieHUs. 2 - TpeboBaHMs K KauecTBY MpoOIlecca PEryIupo-
Banms. 3 - [loka3aTenu kauecTBa peryaIupoBaHus I HEMPEPHIBHBIX PETYIATOPOB. 4
- XapakTep BO3MYIIECHHM, NEUCTBYIOIUX Ha MpoIlecC peryaupoBaHus. Beibop Tuma
peryisTopa 0ObIYHO HAYMHAETCS C MPOCTEUIINUX JABYXIO3UIIMOHHBIX PETYIATOPOB U
MOKET 3aKaHUMBAThCS CaMOHACTPAUBAIOUIUMUCS MUKPOIPOLIECCOPHBIMU PETYIIATO-
pamu.

2. Onucanue 1a60pamopHoll yCMAHOBKU.
OO61uii BUJT 1aOOpaTOpHOTO CTEH 1A MPECTaBIIeH Ha pucyHke 11.
e

3aKoHbI peryimpoBaHuUs

1. HasnaueHue

3 4 5 6 7

Pucynok 11 -O06muii By 1abOpaTOpHOTO CTEHA.
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DNeKTpuYecKas 4acTh YCTAaHOBKH, KOTOpasl HAXOIUTCS B HWKHEW YacTH CTEH]IA,
COCTOUT M3. OOBEKTa YIpaBieHUs O; AMEKTPOHHOTO H3MEPHUTENS-PEryisitopa 3 THIA
TPM210 (@pousBoactea ¢pupmel OBEH); TBepmotenbhbix pene 4 u 5, yepe3 koTophie
PETYJISTOp YIpaBIsieT pabOYMHU OpraHaMH — HarpeBaTesieM / U oxJaauTeseM 8; BBOII-
HOTO BBIKITIOYATENsl 2; WHAWKATOpHOU Jamiibl 1. KoHTponb TemmepaTypsl B 0ObEKTe
YIIPABIICHUS OCYIIECTBIISIETCS TOCPECTBOM JaTYrKa TeMIepaTypsl 9.

Cucrema aBTOMAaTHYECKOTO VIPABICHHUS BKIOYaeT B CeO0sS HU3MEPUTEIh-
perynsitop TPM 202, u306paxennsiii Ha pucynke 12. Ha nHem o6o3HaueHsl: 1 —3kpaH
TEKYIIEro 3HAUYCHUS TEMIIEPaTyphl; 2 —dIKPaH 3HAYCHUS YCTaBKH; 3 — KHOIKU 3aaHUS
yCTaBKH; 4 — KHOIKA MPOrpaMMUPOBAHMS M 3aJaHUs PEKUMOB pabOTHI mpudopa; 5 —
uHAUKATOpHI BeIxoA0B K1 1 K2 mpubopa.

~HSMEPHTE By e,

. F{}:‘mm,ﬂ ,z &

Pucynok 12 -Nzmeputens-peryistop Temmneparypsl TPM202.

Ha nepenneit manemu peryssitopa pacroyioxeHbl CBETOIUOIbI, KOTOPbIE MOKA3bI-
BAIOT COCTOSIHUE, B KOTOPOM HaXOAUTCS IPHOOD:

«JIY1» -nokazana nxpopmanus st IEpPBOro KaHajia peryIupOBaHus;

«JIY?2» -nokazana nndopmanys st IEpBOro KaHajia peryIupOBaHus;

«RS» mpubop ocymiecTBiIseT 0OMeH JaHHBIMHU C ceThio RS-485;

«K1» - Bximroueno BY1;

«K2» - Bxiroueno BY2;
[ToMHrMO CBETOIMO/IOB HA MEpeTHEN MTAaHEeNN PACTIONOKEHBI KHOIIKH:

Knonka 8 ocymecrsiser:

- BXOJl B MEHIO ITPOrPaMMHUPOBAHMUS,;

- BXO/1 B HY>KHYIO TpYyTIly apaMeTpOB;

- IUKJIMYECKOE TPOJIMCThIBAHUE MapaMeTpoB B rpymme (MpH KaXIOM HaKaTHU
KHOIIKH 3HAYEHHE TEKYIIIEeTO IMapaMeTpa 3alrChiBaeTCs B TAMSITh);

PAS
Knonka | CITy>Kart JJIs:

- [Ipexoaa MEXX Ay ITYHKTaMH MCHIO,
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- YBEJIMYCHUS M YMCHBIIICHHSI 3HAYCHUS TTapaMeTpa.

H3amMepuTenb-peryssiTop u3MepsieT U MOAICPKUBACT TEMIIEpaTypy OOBEKTa pery-
JMPOBaHUs HA 33J]aHHOM YPOBHE IyTE€M YIPABJICHHUS IBYMs PETYIHUPYIOIIMMHU OpraHa-
MM — HarpeBaTejaeM 7 U oxJaauTenaeM-BeHTwIsTopoM 8 (puc. 11). Dnekrpuueckas cxe-
Ma paboThl yCTAHOBKH IOKa3aHa Ha pucyHke 13.

o¥1

PK1
OGbekT
ynpagnesvs

5B1
\ M3meputens-perynarTop
HLA Temnepatypbl TPM210
~2208 Pt
K1 K2 Narunk

(Bbixoa1) (BuIx0O2) TemnepaTypel

V81 V82

|| B

-'EJ; -"E; HarpesaTens O ox.nagmem:()

Pucynok 13 -Onektpudeckas cxema paboThl YCTaHOBKH.

YcranoBka padotaer ciemyronmm odpazom. Uzmepurens-perynstop PK1 mocro-
SIHHO aHAJIM3UPYET TEMIIEPaTypy 0ObEKTa YIPaBICHHS TIPU TIOMOIIH PACIOI0KEHHOTO B
Hem gatumka Ptl.JlaTuuk mpeacraBisier coOOW TEPMOCONPOTHUBIICHHE, CHUTHAT KOTO-
poro nojaetcs Ha uaMeputens-peryisitop PK1. Eciu temrnieparypa B 00bekTe yrpas-
JICHUsI HAXOJIUTCS HU)KE OTPEICIICHHOTO (33JaHHOT0) 3HAUCHHUS, U3MEPUTEIb-PETYJISATOP
BbIpabaThiBaeT curHail Ha Beixojae K1 u, yepes TBepaotenbHoe pene VS1, Bkirovaer Ha-
rpeBaTenb.
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Pucynok 14 - Cratudeckue XapaKTEpUCTHKH J1a0OpaTOPHOW CHUCTEMBI PETYIUPOBAHUS
TEMIIEPaTypBbI.

Bia.
-
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[Tpu »TOM Temmeparypa B Te4d HauWHAET MOBBIMIAThCSA. Korma temmeparypa
JOCTHUTAET 33JaHHOTO 3HAYEHUS C TIONPABKOI Ha Tuctepe3nc H u 30Hy HETyBCTBUTEIb-
Hoct DB (puc. 14),Ha Beixone K1 u3mepurens-peryistopa npomaaaeT CUrHai yipas-
JIeHUs, U, TIeTh YIIPaBIICHUsI HarpeBaTesieM 00ecToYnBaeTCs. BKIroueHre Wi BBIKITO-
YEHUE OXJIQJUTENS MPOUCXOINT, KOTAa TeMIeparypa oObeKTa yIpaBICHHUS TOCTUTHET
3aJJaHHOTO 3HAUEHHS C MOMPABKOW HA 30HY HedyBcTBUTENbHOCTH DB m ructepesuc H.
VYrpaBieHre OXJIaJAUTeNIeM OCYIIECTBISIETCS CUTHAIOM Ha Bbixone K2 wm3mepurens-
perynsitopa yepe3 TBepaoTenbHoe pene VS2. [IpumeHeHne TBepIOTENbHBIX pese To-
3BOJISIET YMOIITHUTh BBIXOJIBI U3MEPHUTEIISI-PETYIISATOPA W, TEM CaMbIM, OOECIIEYUTh BO3-
MOYKHOCTb YITPABJICHHSI MOIITHOM Harpy3koi (HarpeBaresieM u oxyaaurernem) [13].

3. Ilopadok evinonnenus paoonivl.

Baumanue! Briao4yaTe yCTAHOBKY M BBINOJHATH KaKHe-JIM00 JeidCTBHA C
npudopamu aponyckaercsi TOJIBKO c¢ pa3peienns npenogaBares!

1. BxmounTs ycTaHoBKY BbiktouatesieM SBL. IIpu aToM MHauKaTtopHas jamma
HL1 nomkna 3aroperbesi. 3amnucarh B TaOJMILy TEKYIlEe 3HAUEHUE YCTABKH U3MEpUTE-
JSI-peryssTopa 1o rmokasaHusM dKpaHa 2 npudopa (puc. 12). Tekyliee 3HaueHHE TEMITe-
parypbl 0ObEKTa YIpaBICHUS MOKHO KOHTPOJIMPOBATH MO MOKa3aHUSAM 3KpaHa 1 mpu-
oopa (puc. 12).

2. Bxmounth yctaHOBKY Ha 5-10MUHYT, BKIIIOUUTH CEKYHIOMEP, IPU STOM H3-
MEHEHUS TeMIepaTypbl HEOOXOIMMO (PUKCUPOBATh B TAONIUILY 1 C HHTEpBAIOM BpeMEHH
paBubM 10 cexyna. BkioueHnue 1 BhIKIIIOUSHHUE HArpeBaTessl U OXJIaIUTENs MOYKHO OT-
CIIKUBATH 1O MHAMKaTopaMm 4 mpubopa (puc. 12), iubo mo WHAMKATOpaM, pacroio-
’KEHHBIM Ha TBepAOTeNbHbIX pene VS1u VS2.

3. Ilo pe3ynbpTatam ONbITOB MOCTPOUTH TpaduK Mpolecca peryaupoBaHus, re o
OCH a0CILIMCC OTKJIAIbIBAETCS BPEMS, I10 OCHU OPJAMHAT — 3HAUCHHE TEMIIEPATyphI.

Tabmuua 1. IIpouecc perynupoBaHusi TeMIieparypbl 00bEKTa YIpaBICHUS.

t, cex 0 10 20 30 -
T, °C N
(TYCTaBKI/I = . ) YCTaBKU

4. Tlo pe3ynbraTaM HaOJMIOJACHUN OIpeNeauTh Ha rpaduke mporecca peryamupo-
BaHUSI CTATUYCCKUE XAPAKTEPUCTUKU CUCTEMbI PETYJUPOBaHUS C YKa3aHHEM CIEIyIO-
X 3HAUEHUM

- 30HBI HeUyBCTBUTEIBLHOCTU DB;

- rucrepesuca H;

- yctaBku SP;

5. 3amate Apyroe 3HaUEHUE TUCTEPE3NCa B M3MEPUTENIC-PETYIISATOPE U CHOBA
CHSITh 3aBUCHUMOCTh M3MEHEHHUS TEMIIEPaTyphl OT BPEMEHH, M0 Pe3ybTaTaM KOTOPOM
noctpouTh Tpaduk Ne2 mporiecca peryIMpoBaHus, HA KOTOPOM HEOOXOMMO TaKkKe OIl-
PENeIUTh CTATUIECKUE XaPAKTEPUCTUKH CUCTEMBI PETYJIMPOBAHUSI.

JIis m3MeHeHHns 3HA4YeHUs THCTEpe3nca HEOOXOIWMO COBEPIIHTH CIIEAYIOIIUE
OTIepaIuu.
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- JUIs1 3TOr0 HEOOXOMMO Ha)KaTh KHOIKY | JIMIIEBOM MaHeNu PeryssTopa s
BBIXO/Ia B IPOTrpaMMHpyeMbIe TapaMeTpbl pUoopa;
MOCPEJACTBOM KHOIIOK K 11 BBIOpaTh Mapamerp | L Lo ;
- HOKUMATh KHOTIKY | 1o nosieiieHus B MeHto HY S1u HY S2(3nauenue rucre-
pesuca i1 komnapartopa 1 u

[~
A b A
- HOCPEACTBOM KHOIIOK nu HN3MCHUTH 3TOT IIapaMETp HAa 3HAUYCHHUC 2.

9 NPOT.
- BBIMTH M3 MCHIO Ha)XXaB W YACPKHUBAsA KHOIIKY ‘- ooiree 3 C., MOCPpCACTBOM

AWy o =
KHOTIOK v (N4 BLiOpaTh apaMerp |LuoF y chosa Hawats KHOMKY W 7151 BbI-

X072 B IIPUBBIYHOE MH(OPMALIMOHHOE MEHIO. bosee moapoOHbIil aIrOpUTM CTPYKTYPBI
MIPOrpaMMHUPYEMBIX TAPaMETPOB IPUBEIEH B PUIIOKEHUU.
6. CpaBHUTS J1Ba rpadvika peryJIupoBaHus, CAETIaTh BHIBOJIBI O IPO/ICIaHHOM pa-

oore.

Konmponvnwie sonpocut
1. [puHiun neicTBUS TPEXMO3UIIMOHHBIX PETYISITOPOB?
2. Yto Takoe 30Ha ructepesuca’?
3. Kaxoa sioruka paOoThl ABYXITO3ULIMOHHBIX PETYIISTOPOB?
4. Kakue NpUHIUIBI PErYJIUPOBAaHUS Bbl 3HAETE?
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JlaGopaTopHasi paGora NeG.
N3YYEHUE JATYUKOB BJIA’KHOCTHU

Henw paﬁombl: HN3YYHUTb OCHOBHBIC MCTObI KOJUYECTBEHHOM OIICHKH BJIAa’>XHOCTH I'a-
30B U CPCACTBA KOHTPOJIA.

1. Oouwiue ceedenusn

Brasicnocms — nokazartenb coaepikaHus BOAbI B (PU3MUECKHUX TeJaxX WU cpe-
Aax. BnaXHOCTh 3aBUCHUT OT MPUPO/IBI BEILIECTBA, a B TBEPABIX TeaX, KpOME TOTO, OT
CTETNIeHH U3MEIbUYEHHOCTH WM mopuctoctd. ConepikaHne XHMHUYECKH CBSI3aHHOM,
TaK Ha3bIBAEMOW KOHCTUTYLIMOHHOW BOJIbI, HAIIPUMEDP TMAPOOKHUCEH, BBIICISAIOLIEHCS
TOJIBKO TP XUMUYECKOM PA3I0KEHHUH, a TAKKE BOJbI KPUCTAJUIOTHIPATHON HE BXO-
JUT B TIOHSITHE BJIIAKHOCTH.

BraxHOCTh 0OBIYHO XapaKTEPU3YETCs] KOJTUYECTBOM BOJBI B BEIIECTBE, BhIpa-
’KCHHBIM B miporieHTax (%) OT mepBOHAYAIBHONW MAcChl BIAXKHOTO BEIleCTBa (Macco-
Bas BJIAKHOCTH) WK €€ 00bEMa (00bEMHAs BIaKHOCT).

Bna)kHOCTP MOXKHO XapaKTepH30BaTh TaKXKe BIArocojiep)kaHueM, wim abco-
JFOTHOW BJIQKHOCTHIO — KOJIMYECTBOM BOJIbI, OTHECEHHBIM K €IMHHUIIE MACChI CyXOM
JacTH Marepuaa. Takoe onpeaeneHne BIaKHOCTH IUPOKO UCIONIB3YETCS IS OleH-
KM Ka4eCTBa JPEBECUHBI. DTy BEIWYNHY HE BCETJIa MOKHO TOYHO M3MEPHUTH, TaK KaK
B pAlie CIy4yaeB HEBO3MOXHO YJAJIUTh BCIO HEKOHCTUTYLIMOHHYIO BOJAY U B3BECHUTH
MpeIMeT /10 U MOCJe 3TOW OTNepaIuu.

YcTaHOBIIEHUE CTEMEHU BIAXXHOCTU MHOTHX MPOAYKTOB, MaT€pHaliOB U T. II.
UMeeT BaKHOE 3HaueHue. TOJBKO MpH ONpeaesiéHHON BIAYKHOCTH MHOTHE Tena (3ep-
HO, TIEMEHT | JP.) SBISIOTCS MPUTOTHBIMHA JIJIST TOH 1IEJH, JIJIT KOTOPO# OHM TpeTHa-
3HaueHbl. JKHU3HENeATeNbHOCTh KUBOTHBIX M PACTUTEIBHBIX OPraHM3MOB BO3MOXKHA
TOJIBKO B OTIPEICIEHHBIX IUAaNa3oHaxX BIAKHOCTH M OTHOCUTEILHOW BIAKHOCTH BO3-
nayxa. BIa)kHOCTh MOXET BHOCHUTH CYIIECTBEHHYIO MOTPEIIHOCTh B BEC MpeaMerTa.
Kunorpamm caxapa unu 3epHa ¢ BiaxHocThio 5 %u 10 %0yner conepxarb pazHoe
KOJIMYECTBO CyXOTO caxapa WM 3epHa.

Brasichocms 6030yxa — 3TO BEJIMYNHA, XapaKTEPU3YIOIIas COJIEpKaHnue BOS-
HBIX TIApOB B aTMocdepe 3emiid, oJlHa U3 HanOoJee CYIIECTBEHHBIX XapaKTEPUCTUK
MOTOJIbI U KJIMMaTta. BiakHOCTh BO3ayxa B 3eMHON aTMocdepe KojaeOaeTcsi B IIHpo-
KX Tpenenax. Tak, y 3eMHON MOBEPXHOCTH COJEpKaHUE BOJSHOTO Mapa B BO3AYXE
cocrtapisieT B cpeaHem ot 0,2 %mno 06bEMy B BBICOKHX mUpoTax A0 2,5 %B Tponu-
Kax. YIPyrocTh mapa B MOJSIPHBIX IIMPOTAaX 3MMOM MeHbIne 1 MOap (MHOTAA JTUIIH
coTble nojiu MOap) W JieToM HWXKe 5 MOap; B Tpomukax ke oHa Bo3pacraeT g0 30
MOap, a uHoTAa U OosblIe. B cyOTponuyeckux MmyCcThIHAX YIPYTOCTh Mapa MOHUKEeHA
10 5—10wmobap.

Abcomomnas enaxcnocms 6030yxa (f) — 3T0 KoIMYECTBO BOASHOIO Imapa,
dakTuyecku copepxarmerocs B 1 M3 Bozmyxa. OmnpenensieTcss Kak OTHOIIEHUE MAaCChI
COJIEPIKaIerocs B BO3AyX€ BOISHOTO Mapa K 00bEMY BIKHOTO BO3AyXa.

OOBIYHO UCTIOB3yeMasi eTUHUIA a0COMIOTHOW BIAXKHOCTH — TpaMM Ha METp KyOwu-
yeckui, r/ms.
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OTHocHTeIbHAS BIAKHOCTH BO3ayXa () — ITO OTHOLICHHE €ro TeKyluel ad-
COJIFOTHOM BJIAYKHOCTU K MAKCUMAaJIbHON aOCOJIIOTHOM BIQXXHOCTH NpPU JAaHHOU TEM-
neparype. OHa TakKe ONpelessieTcsl Kak OTHOIIEHHE NapLHUaAIbHOIO TaBJICHUS BOMS-
HOTO I1apa B ra3e K paBHOBECHOMY JAaBJICHUIO HACBIIIEHHOIO 1apa.

Knaccugukauus damuukog ¢1ax;cnocmu.
JU1st M3MepeHnst OTHOCUTENIBHON BIIAKHOCTH BO3JyXa B aBTOMAaTMYECKUX CHUCTEMAaX
IPUMEHSIOT HECKOJIBKO THUIIOB JATYNUKOB!
1. IIcuxomeTpruyeckue.
2. EmxocTHble.
3. Pe3uctuBHrble.
4. AcipanMOHHBIE.

1.  Ilcuxomempuyeckue damuuxky OCHOBaHBI HA Pa3HOCTU MOKa3aHUI CyXo-
ro U MOKpOro tepmomMerpa. Boma ucnapserca ¢ moBepXHOCTH MOKPOrO TEPMOMETpa
TeM ObIcTpee, ueM cylle BO3ayX. Temiora, HeoOXoaumasl A HUCIApPEHHs] BOJIbI
BCJIEJICTBUE a/IMa0aTUYECKOTO MPOLIECCa, MOIy4aeTCs 32 CUET CHUKEHMSI TEMIIEpaTy-
pbl camoii Bozbl. YeM Oouibliie ucnapsieTcss BOJbl, TeM OOJIBILIE OHA OXJIAXKAAETCA U
TE€M HIKE NOKa3aHWs MOKPOIO TEPMOMETpA IO CPaBHEHUIO ¢ cyxuM. Ha nokasanus
MOKpPOI'O TEpMOMETpA BIUSET psil GaKTOPOB, TPYIHO MNOJAAIOIINXCS YUETY: pa3Mep U
(¢opMa 4yBCTBUTEIBHOTO 3JEMEHTA, ACHCTBHE HAa HEro JIy4MCTOIO TEIIOOOMEHA C
OKpPYKAIOIIUMHU TPEAMETaMH, TEIUIONPOBOJHOCTh 3aLIUTHON OOO0JIOUKH, BUJI U CO-
CTOSIHUE CMayMBaeMOM TKaHHU, CKOPOCTh BO3AYIIHOIO MOTOKa. B mcuxpomerpuye-
CKHX JAaTYHMKaX UCIONb3YIOTCA MEIHBIE U INIATUHOBBIE TEPMOMETPBI COIIPOTUBIICHUS.

[Ipeumy1iecTBOM MOJTYNPOBOAHUKOBBIX TEPMUCTOPOB SIBISETCS BO3MOKHOCTh
pelIeHUsT TICUXPOMETPUUECKONH (POPMYIBl MPH MOMOLIM TMPOCTOM 3IEKTPUUYECKOM
CXEMBbI U BbIJIa4l Ha BXOJ 3JEKTPOHHOTO PETyIUpPYIOLIEro nmpubopa UMITyibca, Ipo-
MOPLIMOHAJILHOTO OTHOCUTENBHOU BJIAKHOCTH.

OueHb 3aTpyAHSET SKCIUIyaTallMI0 BCEX NPUOOPOB, OCHOBAHHBIX Ha ICHUXPO-
METPUYECKOM NPUHLHUIIE, HEOOXOIUMOCTb NMEPUOIUYECKH MOMOIHATh JATYUKU JTUC-
TUJUIMPOBAHHOM BOJOM. [Ipy OoTpHIaTENBHBIX TEMIIEpATypax BO3MOKHO Pa3MOpPaKU-
BaHUE JaT4YMKA.
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Pucynok 1 —BHenrnuii Bua nCMXOMETPUUECKUX JATYUKOB.

B ycroBusix BBICOKOM BIAKHOCTH BO3/TyXa U3MEPEHUSI PEKOMEHYETCS TTPOBO-

JUTH C MOMOIIBIO ACUXPOMEMPULECKUX JATYUKOB, COCTOSIINX U3 ABYX MOJO0OPAHHBIX

MEJHBIX WJIM TUIATHHOBBIX TEPMOIpPeoOpa3zoBaTeeii COMPOTHRICHHS, OJUH U3 KOTO-

peix ("MOKpbIH’) coenuHeH (DUTHIEM C €MKOCThIO C AMCTUUIMPOBAHHON BOJIOM.

[IcuxpomeTp peKOMEeHIyeTcsl pa3MelaTh B TOPU30HTAIHLHOM TOJIOKEHUU TaKuM 00-
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pazoM, 9TOOBI OXJIAKICHHBIA HA MOKPOM TEPMOMETPE BO3yX HE MOMajanl Ha CyXOun
TEPMOMETP U HE BHOCHUJI JAOMOJHUTEIBHONW MOrpemHOCTH. CyXoil TEpMOMETpP Takke
MOXET IPUMEHSTBCS ISl U3MEPEHUSI TEMIIEPATyphl Bo3ayxa B kamepe. [lcuxpomer-
PUYECKUI NaTYUK CJIENYyET YCTAHABIMBATh B TOW TOYKE MOMEUIEHUS, T/I€ CKOPOCTh
MOTOKa BO3/yXa, 00yBalOIIMI MOKpBI TEPMOMETp, MOCTOSIHHA U PaBHA MPUOJIN3H-
TenbHO 2 M/c. B 3TOM ciydae martyuk OyneT oOecredrBaTh BBICOKYHO TOYHOCTH M
CTaOMJIBHOCTD MTOKa3aHUi B YCIOBUSAX BHICOKOM BJIa’KHOCTH.

W3mepenne BIaXHOCTH TMCUXPOMETPUYECKUM METOJOM OYIEeT MpPaBHIBHBIM,
€CIIM MPABWIBHO U3MEPSAETCS TEMIIEPATYpPa CyXOro U MOKPOIO TEPMOMETPOB U Ipa-
BWIBHO YYUTBIBAETCA CKOPOCTh MOKA BO3JlyXa Ha MOKpoM Tepmomertpe. [IpoBepky
MPAaBUJIILHOCTU CYXOr0 M MOKPOI'O TEPMOMETPOB MPOU3BOIAT TAKKE, KaK U APYTHX
JTATYMKOB TEMIEPATYPhl — IIyTEM CPaBHEHUS WX TOKA3aHWH C TOKa3aHUSIMU «00pa3-
LIOBOr0 TepMoMeTpa». Pa3HOCTh MOKa3aHWil CyXOro U MOKPOrOTEPMOMETPOB, ONY-
IIEHHBIX B BOAY, HE J0JbkHa npeBbimaTh 0,1 rpagyca.

2. Emxocmubimu  Oamuuxamy HA3bIBAIOT MPeodpa3oBaTelb MapaMeTpHye-
CKOT'O THIIa, B KOTOPOM M3MEHEHHE M3MEPSIEMON BEJIMYUHBI TpeoOpa3yeTcs: B u3Me-
HEHHE EMKOCTHOTO CONPOTHBIICHHs. EMKOCTHBIC TaTUMKU BIOKHOCTH (BJIarOMEphI) B
nocJieJHee BpeMs CTaHOBSTCs BCE Ooliee pacrpocTpaHeHHbIMU. OHU HE JOPOTH, MPO-
CTBI B 9KCIUTyaTalluy U 00€CIeUYnBAIOT OYEHb TOUHBIE TTOKA3aHMUS.

OcHOBa 3THX JAaTYMKOB — €MKOCTHBIE BIIArOYYBCTBUTEIIbHBIE 3JEMEHTHI. Ma-
JICHbKAs, TOHKAsl CTEKJIIHHAs WA KEPaMHU4YECKasl MOJJIOKKA SIBISETCS OCHOBOW IS
AJIEKTPOJHON CUCTEMBI, BJIIATOYYBCTBUTEIBHOTO MOJUMEPHOTO CJIOSL M CJIOS 30J10Ta,
KOTOPBIN TIPOHUITAEM JIJIS1 TITAPOB BOJIbI. YUUTHIBAS TOT (PAKT, YTO MOJUMEPHBIN TUT-
POCKOIUYECKUN CIIOM MOXKET BIHUTHIBATH MOJEKYJIbl BOJbI, KOTOPhIE U3MEHSIOT HX
OTHOCHUTEJIBHYIO TUAJIEKTPUUECKYIO TPOHUILIAEMOCTb, 3Ta CUCTEMA MPEJICTABISAET CO-
00l Biaro3aBUCUMBIN KOHJEHCATOp. EMKOCTh 3TOTO KOHIEHCaTOpa SIBISIETCS Mepon
OTHOCHUTENBHOM BIAXKHOCTU OKPYKAIOILIErO €ro BO31yXa.

N3MeHeHne eMKOCTH BJIaroMepa KOHBEPTUPYETCS B BBIXOJHOWU JIIEKTPUUYECKUI
CUTHAJ DJEKTPOHUKOM, KOTOpas pacroyiaraercsi HEMOCPEICTBEHHO BO3JIE BIarovyyB-
CTBUTEJIBLHOTO 3JIEMEHTa JaTdyuhka. TakuMm o0pa3oM MNpu OOBEIWHEHUU ATUX JBYX
DJIEMEHTOB MMOJy4aeTCss eMKOCTHOHN JAaTYMK BIAXKHOCTH (BJIaromMep), KOTOPBIA OTKa-
TUOpOBaH MO CTaHJIApTaM BJIAXHOCTU. JlocTuraemasi cTeneHb TOYHOCTH, KOTOpas
CYILIECTBEHHO 3aBUCHUT OT JINHEMHOCTH OTKJIOHEHUM, TUCTEPE3UCA U TEMIIEPATYPHOI
3aBHUCUMOCTH, COCTaBIAET 0KOI0 2% .

brnaromapst cBoeil BBICOKOW 4yBCTBUTEIBHOCTH, EMKOCTHBIE TATYMKHU BIIAXKHOCTH
(Bmaromepsl) waeaabHBI JUISI H3MEPCHUS PAaBHOBECHOW BIAXKHOCTH TUTPOCKOTIMYHBIX
MarepuanoB. Eciy M3BECTHBI M30TEPMBI MOTJIOMIEHNS] TUTPOCKOMUYECKUX MaTepua-
JIOB, TO TaKUM k€ 00pa30M MOKHO OMNPENIENIUTh CTEEHb BIAXHOCTU TBEPIbIX MaTe-
pHAIOB.

Obnacmu npumeHeHusi eMKOCMHbIX 0AMYUKO8.
Bo3moskHbIe 007aCTH NMPUMEHEHUS! EMKOCTHBIX JaTYMKOB YPE3BbIYANHO pa3-
HOOOpa3Hbl. OHU UCHOJIB3YIOTCSl B CUCTEMaX PEryJupoOBaHUsl U YIPABJICHUS MPOU3-
BOJCTBEHHBIMH IPOIIECCAMU MOYTH BO BCEX OTPACISAX MPOMBINUIEHHOCTU. EMKOCT-
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HBI€ JATYUKU MPUMEHSIOTCS JJIs1 KOHTPOJIS 3alOJIHEHUS PE3epBYapoB KUIKUM, IO-
POLIKOOOpa3HbIM WJIM 3€PHUCTBIM BEILLIECTBOM, KaK KOHEUYHbIE BBIKIIOYATEIN Ha aB-
TOMAaTU3UPOBAHHBIX JIMHUAX, KOHBeHepax, poOoTax, oOpabaThIBalOIIMX LEHTPaXx,
CTaHKaX, B CUCTEMax CUTHAIM3AlUM, Uil MO3UIIMOHUPOBAHUS PA3IMUHBIX MEXAaHU3-
MOB, U3MEPEHUS BIAKHOCTH U T. [I.

EMKOCTHBIE JaTUYMKM JIMHEWHBIX U YIJIOBBIX MEPEMEILECHUN SABIAIOTCS HauOo-
Jiee pacpOCTPAHEHHBIMU IPUOOPaMH, LIMPOKO UCIOIb3yEMbIMU B MAILIMHOCTPOEHUH
Y Ha TPAHCIOPTE, CTPOUTENIBCTBE U SHEPTETHKE, B PA3IUYHBIX U3MEPUTEIBHBIX KOM-
TJIeKCax.

EMKOCTHBIE TaTYUKK YPOBHS HAXOJAT MPUMEHEHHUE B CUCTEMaX KOHTPOJIs, pe-
TYJIMPOBAHUS M YIPABICHUS MPOU3BOJCTBEHHBIMU MPOIECCAMH B MUIIEBOH, (hapma-
LIEBTUYECKOW, XUMUYECKOM, HedTenepepadaTpIBatonieil mpoMplieHHOCTH. OHU -
(beKTUBHBI TP PadOTE C KUAKOCTSAMH, CHIMYYHMMH MaTepuaiaMHu, MyIbIION, BI3KUMU
BelecTBaMu (MPOBOJISIIMME M HETIPOBOSIIUMHE), @ TAK)KE B YCIOBUSAX 00pa30BaHUs
KOH/IEHCATa, 3alblJICHHOCTH.

EMKOCTHBIE AATYMKM TaK)K€ HAXOJAT NPHUMEHEHUE B Pa3IMYHBbIX OTPACIIX
IPOMBILUIEHHOCTH U1 U3MEPEHMS A0COIFOTHOTO M M30BITOYHOIO JABJICHUS, TOJILIH-
Hbl JUAJIEKTPUYECKUX MaTepUasoB, BIAXKHOCTH BO31yXa, AepopMalvu, yrioBbIX U
JIMHEWHBIX YCKOPEHUM U JIP.

[Tpenmy1miecTBa €MKOCTHBIX AATYUKOB 0 CPAaBHEHUIO C JATYMKAMHU JIPYIHX
TUNOB. EMKOCTHBIEC TaTYMKK 00IaJal0T HEIbIM PSAOM MPEUMYILECTB IO CPABHEHUIO
C JaTYMKaMU Apyrux TUMoB. K ux 70CTOMHCTBaM OTHOCSTCS:

- IPOCTOTA U3TOTOBJICHUS, UCIIOIB30BAHUE HEAOPOTUX MAaTEPHUATIOB TS

MIPOU3BO/ICTBA,

- MaJible TabapuThl U BEC,

- HU3KO€ MOTPeOJIeHNE SHEPTHH;

- BBICOKAs! YyBCTBUTEJIBHOCTD;

- OTCYTCTBHE KOHTAKTOB (B HEKOTOPBIX CIIydasX — OJJUH TOKOCHEM);

- TOJITMM CPOK dKCILTyaTaluy.

K HenmocTtaTkaM eMKOCTHBIX TATYMKOB CIEAYET OTHECTH:
-CpaBHHUTEIbHO HEOOJIBIION KO3 PuIMEeHT nepeaaun (mpeodpa3oBaHus);
-BBICOKHE TPEOOBaHUS K IKPAHUPOBKE JICTAJICH;
-HEOOXOAMMOCTh pa0dOTHI Ha TTOBBIICHHOH (110 cpaBHeHHIO ¢ 501') yacroTe.

Tunwr emxocmuwvlx npeobpazosameriell U UX KOHCMPYKMUBHblE 0COOEHHOCHU.
OOBIYHO €MKOCTHBIN aTYUK MPEACTABISIET COO0H MUIOCKUIA WM UIUHApUYE-
CKHMI KOHJEHCATOp, OJIHa U3 OOKJIaJ0K KOTOPOrO0 HCHBITHIBAET MOJABEPracMOe KOH-
TPOJIIO TIEpEMENIEHUE, BhI3bIBASI M3MEHEHHE eMKOCTH. [IpeHeOperas kpaeBbIMU d-
(hexTaMM, MOKHO BBIPA3UTh €MKOCTb JIJIsl TNIOCKOTO KOHJEHCATOpa CIAEAYIOIUM 00-
pazom:

o
d
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I/ € —OTHOCUTENbHAS JUAJIEKTPUUECKask IPOHUIIAEMOCTh CPEJIbl,
3aKJIIOUEHHON MEXy OOKIJIaIKaMH,

Swu d —miomanb NOBEPXHOCTH PacCMAaTPUBACMbBIX OOKJIAIOK 1
pacCTOSIHUE MEXy HUMH COOTBETCTBEHHO.

EmkocTHbIE mpeoOpa3oBaTen MOT'YT OBITh HCIIOJIB30BAHBI NPU U3MEPEHUU pa3-
JMYHBIX BEJIMYUH 10 TPEM HAIPaBICHUAM B 3aBUCUMOCTH OT ()YHKIIMOHAJIBLHOW CBS-
31 U3MEPSIEMOMN HEANEKTPUUECKOU BETUUYMHBI CO CIEAYIOIIMMHU MapaMeTPaMHu:

1. nepeMeHHON TUAIEKTPUIECKON MPOHUIAEMOCTBIO CPEABI €;
2. TUIONIAJIBIO TIEPEKPHITHS OOKIANI0K S;
3. U3MEHSIOMIUMCS PACCTOSTHUEM MeX Iy oOKmaakamu d.

B nepBoMm citydae eMKOCTHBIE TpeoOpa3oBaTeay MOKHO MPUMEHSATH AJIs aHaJIn3a
COCTaBa BEILIECTBA, MOCKOJIbKY TUAJIEKTPUYECKasi MPOHULIAEMOCTD SIBISIETCS (QyHKIH-
el cBOMCTB BemiecTBa. [Ipu 3TOM €CTECTBEHHOM BXOJHOW BEIMYMHOM Mpeobpas3oBa-
Tenst OyAEeT COCTaB BELIECTBA, 3ANOJHSIOLIETO MPOCTPAHCTBO MEXKAY IUIACTHHAMMU.
Oco0eHHO MIHUPOKO EMKOCTHBIE IPE0OPa30BaTEIMN ATOIO THUIIA IPUMEHSIOTCS MPU U3-
MEPEHUH BIAXKHOCTU TBEPABIX M JKHUJKHUX TEJ, YPOBHS JKHJIKOCTH, a TaK e olpese-
JIEHUS] TEOMETPUUECKUX Pa3MEPOB HEOOJBIINX OOBEKTOB.

~
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Pucynok 2 —BHemHuii BuT eMKOCTHBIX TATIYNKOB.

3. Peszucmuenvie oamuuxu.

[TepBUYHBIM H3MEPHUTEIBHBIM MPEOOPA30BaTEIEM PE3UCTUBHOTO JATYMKA SIB-
JISICTCSI PE3MCTOP, BBIMOJHCHHBINH M3 MPOBOASAIIEIO MaTepuaja, HallpuMep — U3 Me-
Tajla WM METAJUIMYECKUX CIUIaBOB. M3Mepsiemas pu3udeckas BeJIUMYHMHA, BO3IEHCT-
BysI Ha PE3UCTOpP, OOYCIaBIMBAECT U3MEHEHHE €r0 CONMPOTUBIICHUS, MPUPAILIEHUE KO-
TOPOT'0 MOJKET CIIY>)KUTh MH()OPMATHBHBIM IMapaMETPOM JJICKTPHUUECKOM IICIH, 3aBH-
CSAIIMM OT BO3JelcTBUA. Hambosiee mpOCTHIMU MO MPHUHIMITY ACHCTBHUS SABISIOTCS
KOHTAaKTHBIE MpeoOpa3oBaTeliy, CiyKallue sl IpeoOpa3oBaHus JUCKPETHBIX 3HaYe-
HUH MEXaHHYECKOT'O MEepPEeMEIeHUsI B CONPOTUBIIcHUE. Takue mpeodpa3oBaTeid u3-
TOTaBJIMBAIOTCS JUISI BBITOJIHCHUS Y3KOCIICIIU(DUICCKUX H3MEPUTEIBHBIX 3374 U HE
HAXOJAT IUPOKOTO IPUMEHEHUS.

Bosee coBepmeHHBIME TIPe0Opa30BaTEISIMA MEXaHHUECKOTO TEPEMEIICHUS B
COIIPOTHBIICHUE SIBJISTFOTCSI PEOCTATHBIC JAaTYUKU. B 3TOM cilydae 1oj Bo3aeicTBHEM
H3MEPSEMOU BEIMIMHBI TIEPEIBUTACTCS IBIIKOK peocTaTa. [Ipr 3TOM CONpoTHBIICHHE
ydacTKa peocTara MeX 1y MOJIBHYKHBIM M HETIOABM)KHBIM KOHTaKTaMHU MeHseTcs. Peo-
CTaThl BBITOJHSAIOTCS U3 METAZIMYECKON MPOBOJIOKH, KOTOpasi HaMaThIBAeTCs HA M-

61



aneKkTpudeckuil kapkac. HeoOXoaumblii 3aKOH M3MEHEHHs] COMPOTHUBICHUS NpU Tie-
PEMEILIEHUN IBMKKA MOXKET OBITh YCTaHOBJIEH BIOOPOM (POpPMBI KapKaca.

K pe3uctuBHbIM npeoOpa3oBaTeisiM OTHOCATCS TaKXKe U IIPOBOJIOYHBIE TEH30-
pE3UCTOpBl U TepMOpe3UcTOopbl. OHU BBIMYCKAIOTCS B IIMPOKUX MaclTabax M J10-
BOJIBHO 4YaCTO HCIIOJIB3YIOTCSI B U3MEPUTENBHBIX cUCTeMax. 1 MX WM3rOTOBIICHHUS
IPUMEHSIOT METAIJIMYECKHE MPOBOJIHUKOBBIE MaTepUasbl: MPOBOJIOKY, (Goibry, me-
TaJUIMYECKUE IUICHKH, HAHOCUMBIE METOJIOM HAIlbUICHHUS U T. II.

K OCHOBHBIM CBOMCTBaM METAJUIMYECKUX MATEPUATIOB, IPUMEHSAEMBIX IS pe-
3UCTUBHBIX JATYUKOB, OTHOCSTCS:

a) yIenbHas IPOBOIUMOCTD HITU YACITHbHOE COMIPOTHBIICHUE;

0) TemnepaTypHbIi KO3()QHUIIMESHT YISITHHOTO COMMPOTHBIICHUS.
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Pucynok 3 —BHemHuii BUI pe3UCTUBHBIX TaTYNKOB.

4.  Acnupayuonmvie OamyuKy.

Pucynok 4 —BuenrHuii Bu1 aciupaliiOHHBIX JaTYUKOB.

Memoowt U3MepPEenus 61a)iCHocmu.
HOCKOHBKY JJI1 OIMMCAaHHA BJIAXXKHOCTH MOXCT OBITH MCIIOJIb30BAHO OOJIBIIIOE
KOJIMYECTBO MEPEMECHHBIX, CYHICCTBYCT HECKOJIBKO cImoco6oB HU3MCPECHHS BIIA)KHOCTHU
C paSHHqHOﬁ TOYHOCTBIO.

L'uepomempuueckue cnocobwt usmepenus. I uepomempul. Bracomepeo.
I'urpomerpuuecknil crnocoObl M3MEPEHHs] OCHOBAaHbl Ha W3MEHEHUU JJIMHBI
TUT'POCKONMYECKUX HUTEW, B YACTHOCTH, BOJIOC WJIM CUHTETUYECKMX HUTEU. Braro-
YyBCTBUETEIBHBINA AMIEMEHT COCTOMT M3 HECKOJbKUX CHHTETUYECKUX HHUTEH, Kaxaas
U3 KoTopbix conepkut B cedbe 90 otaensHbIx BookoH nuamerpom 0,0031m. Tlocne
CHeIHaIbHON 00pabOTKH HUTH MPUOOPETAIOT TUIPOCKONNYEcKHe cBoicTBa. M3mepu-
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TEJBHBIN JIEMEHT aJCOPOUpYET U ucmapseT Biaary. IOQextT HaOyxaHus, TPOSBIISIO-
IIMICs, TJIaBHBIM 00pa3oM, B YBEJIMYEHUU JJIMHBI, TIEPENACTCd CUCTEMOM PbIYaroB
MUKPOBBIKIIIOUATEII0 C OY€Hb MAJICHBKUM XOJIOM IITOKA mepekitouarens. Ha uzme-
HEHUE BIAKHOCTHU BO3/JyXa M3MEPUTEIbHBIM 3JIEMEHT pearupyer ObICTPO U TOUHO.
[Ipu HacTpoiike YCTAaHOBKU PYUYKH C MOMOIIBIO PYUKH PETYJISTOpPa, CUCTEMA PhIUAroB
OPUBOJUTCS B JIEUCTBHE TaKUM OOpa3oM, YTO KOrJa JAOCTUTaeTCs YCTAaHOBJIEHHOE
3HAYCHUE BJIAYKHOCTH BO3/yXa, aKTMBHPYETCS BBIKJIFOUATENIb TUTpocTaTa (BIarome-
pa).

HecmoTtps Ha TO, 9TO TakWe TUTPOMETPHI WIIH TUTPOCTATHI SIBIISIOTCS] XOPOIITUM
pEIICHNEM B IIEHOBOM IIJIaHE, MX MCIOJIb30BAHIE OTPAHNYCHO N3MEPUTEILHBIM Kilac-
coM. TOYHOCTh TaKMX W3MEPEHUIN COCTaBISET OKOJO +5% OTHOCHUTENBHON BIAKHO-
CTH.

Llcuxpomemp.

[IcuxpoMeTpsl 3HAUUTENHHO 0O0JIE€ TOYHBI, YEM THTPOMETPUUYECKHE CIIOCOObI
n3MepeHuil. OHU U3MEPSIOT YPOBEHb BIAXHOCTH Onaroaaps ¢puzndyeckomy 3hdexTy
OXJIAXKJICHUsI TIpU Tpolieccax ucmnapeHus. [lpu gaHHOM cnocobe HU3MEpeHHuil oJuH
TEPMOMETP CUUTHIBAET TEMIIEPATYPy OKPYXkAIOLIEro BO3AyXa, a APYrou T.H. TEMIIe-
paTypy BIaXHOro TepMoMmeTpa. /s 3Toro TepMOMETp NOKEH ObITh YBIAXHEH
XJIOTIKOBOM TKaHBIO M 00JIyBaTCsl BO3yXOM CO CKOpPOCThIO OT 2 10 3 M/c. [Ipoucxo-
Jsiee UCHapeHue OXJIAKIAeT TEPMOMETP U MPHU HACTYIUIEHUU COCTOSIHUSI paBHOBE-
CHSl, BIIQXXHOCTh MOKET OBITh MOJCUYMTAHA MO MOKA3aHUAM CyXOTO M BJIaXKHOTO TEp-
mometpa. Crenenb TouHOCTH 1% OTHOCHUTENHHOM BIAKHOCTH Y TICUXPOMETPA MOKET
OBITh TOCTUTHYTA MPH HCTIOJIH30BAHUH TOYHBIX TEPMOMETPOB U TIPHU YCIOBUU AKKY-
paTHOTrO 00CTYXKUBaHUSI 000PYAOBaHUS.

3epkano mouku pocuwl.

3epKajyio TOYKU POCHl — APYTOW TOCTATOYHO TOUYHBIN crioco0 m3mepenwus. [lo-
BEPXHOCTh C METAJUIMYECKUM HAIbUICHHEM OXJIKJAETCS 0 TeMIepaTypbl, IpU KO-
TOpOM M3 BO3/yXa HAUMHAET BbINaAaTh poca. Temneparypa, U3MepeHHas: B 3TOM TOY-
K€, COOTBETCTBYET TeMIlepaType TOUKU pochl. OTCI0/1a, OPUEHTUPYSACHh HAa TeMIlepa-
TYypy OKPY’KaIOIIEro BO3/lyXa, MOXKET ObITh MOJCYMTaHa BIaXHOCTh. [Ipu Takom cro-
cobe U3MEPEeHUST MOKET OBITh IOCTUTHYTA TOYHOCTH 1%0 .

[locnennue aBa crnoco0a JAOCTATOYHO TOYHBI, XOTS OHU JOBOJBHO JOPOTH U
CJIOXHBI.

Bracomep.

Bnaromep npencrasisier co0oii mpubop Uit U3MEpEeHHsI BIarocoep>KkaHusi ra-
30000pa3HbIX (ra30B), KUAKUX (KUIKOCTEH) M TBEPIBIX BEIICCTB (CBHIMYYHX, TUTPO-
CKOTIMYHBIX U JPYTHX). Biraromepsl ObIBaIOT THTPOMETPHYECKHE, TUTPOCKOITUYECKHIE,
AJIEKTPOXUMHUYCCKUE (I JKUIKOCTEH M Ta30B), NMCUXPOMETPUICCKUE, EMKOCTHEIC,
KOHAYKTOMEeTpH4Yeckrue ()KHIKOCTh, TBEPJbIC W CHIIYYHEe MaTepUabl), a TaKKe Blia-
rOMEepbl, OCHOBAHHBIE Ha SIBJICHUU SIIEPHOIO0 MAarHUTHOTO pE30HAHCA.

[TpuHIMN AEMCTBUS BIaroMepa OCHOBAH Ha IUAJIEKTPUUYECKON MPOHUIIAEMOCTH
U3MepsAeMbIX 00BEKTOB. BiaromepoM ynaBiauBaroTCs KOPPEISIUOHHBIE M3MEHEHUS
U3MEpSAEMOro MaTepualia, Mpu BO3ACHCTBUU Ha €ro moBepxHocThb. [Ipubop ompene-
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JSIET KOJIMYECTBO BIAru B 00bEKTe. 3a4acTyro Ha MOKa3aHHUs BlIaromMepa He BIMSIOT
HU TEMIEPATYPhl U3MEPSIEMBIX BEILECTB, HU HAJIMYNE CTATUYECKOTO MIEKTPUIECTBA.

BnaroMeps! Halim cBoe NPUMEHEHUE B 00JIaCTU U3MEPEHMSI, MOHUTOPHUHTA U
YIPABJICHHs] BIAXKHOCTBIO IMPHU TAKUX TEXHOJIOIMYECKUX MPOLECCax Kak CyIIKa Jpe-
BECHHBI, CYIIIKa JiepeBa (MMIOMaTepralioB), CyIIKe 3epHa, 3ePHOMPOIYKTOB, ChHIITY4HX
U TUTPOCKONIMYHBIX MaTepHaloB. BiaroMepsl MHUPOKO UCIOJIB3YKOTCS B CTPOUTENb-
CTBE, MEOEIbHOM IIPOU3BOJCTBE, CTOJSIPHOM Jeje. Bmaromepsl M3MepsrOT Bllax-
HOCTh O0€TOHa, MEOETHHOr0 IINTA, BIAXHOCTh CTEH, BIAXHOCTh B MOMEIIECHUHU MPH
MPOBEIECHUN PEMOHTHBIX paboT, YKIaJKe MapKeTa. 3a4acTyi0 BJIaroMepbl COBMeIla-
10T C JaTYMKAaMHU BIQXKHOCTU M TEMIIEPATYpPhl, B TOM Cllydae, KOTrJa HyHO U3MEPATh
HE TOJIBKO BJIAYKHOCTh, HO U TEMIIEPATYDPY.

Konuuecmeennasn ouenka 61axcnocmu 2a3oe.

JI1st €€ OlEHKH MCIOJIB3YIOT CIACAYIOIINE BEIMUHHBI.
- mapluagbHOE JaBJICHKE BOASHOrO mapa p, (I1a);
- MaccoBasi KOHIIGHTPAIIHs BJIary, (F/Ms);
- 00bEMHA H0JIS BJIATH, (MHH'l);
- OTHOCHUTEJIbHAS BIAXHOCTB, (%0);
- TeMITepaTypa TOYKH POCHI, (0 O).

Iapyuansroe dasnenue (nat. partialis —dacTH4HBIHA, OT JaT. Pars —4acth)
— JIaBJICHHUE, KOTOPOE UMeEII ObI Ta3, BXOSIINN B COCTAB ra30BOM CMeCH, €Clu Obl OH
OJIUH 3aHWMall 00BEM, paBHBIM 00BEMY CMECH TIpU TOM ke Temmeparype. Obrmiee
JABJICHUE Ta30BOM CMECH SIBIIIETCS CYMMOW NapUHAAIbHBIX JABJICHUN KaXKJIOTO ras3a B
cmecu. [lapumanbHoe naBieHne ra3a, paCTBOPEHHOTO B JKHUIKOCTH, SIBIISICTCS MaPIIH-
aJIbHBIM JJaBJICHHEM TOTO rasa, KOTOpblil oOpa3oBaics Obl B aze ra3oo0pa3oBaHus B
COCTOSIHUM PaBHOBECHS C JKUIKOCTHIO MPHU TOU ke Temriepatype. [lapnuansHoe nas-
JICHUE Ta3a M3MEPSCTCS KaK TePMOJMHAMHYECKash aKTHBHOCTh MOJICKYJ rasa. I'a3bl
Bceraa OyayT BBITEKATh U3 00JIACTH C BBICOKMM IapIHaIbHBIM JIaBJICHHEM B 00JIaCTh
c 0oJiee HU3KUM JaBJCHUEM; U 4yeM OOJIbIle pa3HuIla, TeM ObicTpee OyaeT moTok. ['a-
3Bl PaCTBOPSIOTCS, AUPDY3UPYIOT U PEArHpPyIOT COOTBETCTBEHHO MX MApIHUATBLHOMY
JABJICHUIO U HE 00s3aTEIPHO 3aBUCUMBI OT KOHIICHTPAIIUU B TA30BOM CMECH.

OmnocumenvHas 61aNCHOCMb — CTEIIEHb HACBIMEHHOCTH BO3JyXa BOISHBIM
apoM, KOTOPYIO OTpeJIeiIieT COOTHOIIEHUE TOTO KOJIMYECTBA Mapa B SUHUIIEC 00be-
Ma BO3/IyXa, KOTOPOE €CTh HA MOMEHT U3MEPEHHUSI, K KOJTMYECTBY Mmapa, KOTOPOe yme-
CTUTBCS TPU ITOU K€ TEeMIEpaType B ATOM ke obobeme. J[pyrumu cioBamMu HYKHO
MOIENIUTh a0COTIOTHYIO BIQKHOCTh BO3yXa HA MAaKCUMAaJIbHO BO3MOXKHYIO MPU aHa-
noru. UMEHHO OTHOCHUTENbHYIO BJIIQXKHOCTh BO3/IyXa M MCIOJB3YIOT I U3MEPEHUN
Pa3TUYHBIMKA MPUOOPAMU, KOTOPHIX CYIIECTBYET HECKOJIBKO pasHOBHAHOCTEH. OHU
OTJIMYAIOTCA W MO0 METOJMKAM W3MEPEHHsI M 10 THUIMAM CaMHUX JTaT4uKOB. OTHOCH-
TeJIbHAs BJIAXHOCTh BO3/JyXa SBJISACTCS HE TOJBKO OJHUM W3 BaXKHEHUIIMX IMYHKTOB B
IIPOTHO3€ TOTObI, HO M OJHUM U3 OmpeAessIomux (Gakropos kimmara. Ha paszmny-
HBIX yJacTKaX MaTepUKOB I10 BCEH HaICH IUIaHeTe OTHOCHTENIbHAS BIIAXKHOCTh Kap-
JTUHAIBHO pa3nyaeTcs. B 3aBUCUMOCTH OT 3TOTO MOKa3aTejs Bpayd PEKOMEHAYIOT
CBOUM IAlMEHTaM, CTPAJAIOIIUM OT T€X MJIM MHBIX 3a00JICBaHMM, OTIPABJIATHCS Ha
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03/I0pPOBUTENBHBIE MPOLIEAYPHI B PETUOHBI C COOTBETCTBYIOIIUM KJIMMATOM M BIaXK-
HOCTBIO BO3ayxa. Henb3s ckaszarh, UTO XyX€ — CIMIIKOM BBICOKAs WJIM CIHUIIKOM
HU3Kas OTHOCUTENbHAs BIAXHOCTb. CuUuTaeTcs, 4To JJisi HOPMAJbHOTO CaMOYyBCT-
BUSl YEJIOBEKA OTHOCHUTEJIBbHASA BIAXKHOCTH HNOJDKHA cocTaBisth 40-60%. Tak kak
BJIQXKHOCTh BO3J/lyXa KpalHe BakHA HE TOJIKO JUIsl KOM(OpTa U caMOUYyBCTBUS YEJIO-
BEKa, HO U IS €T0 3J0POBbS U KU3HU B LIETIOM.

Touxa pocst —d3TO KOHKpPETHAsA TEMIIEpATypa BO3/1yXa, IPU KOTOPOH HAUYMHAET-
Csl TIPOLleCC KOHAEHCAIUU BOJSHOIO Tapa, JIOCTUTHIEr0 COCTOSIHUS MaKCHUMAJIbHOTO
HACBILICHUS, MPUYEM OHA 3aBUCUT OT BEJIWYUHBI AaBJieHus. [Ipocreimmi npumep —
yTpeHHss poca. /IHeM B COJIHEUHYIO MOTOJy BO3JyX HArpeBaeTcs, BO3PACTAET U €ro
CIIOCOOHOCTh YAEpPKUBATh BJAary — BJIArOEMKOCTh. B HOYHOE Bpemsi Temmeparypa
BO3/yXa CHUXAETCS, YMEHBIIAETCSI €ro BJIAarOEMKOCTh, BOJSHOW Map JOCTUTAET CO-
CTOSIHUSI HACBHIIIICHUS U BBINIAJIAET B BUJE POCHI. AHAIOTUYHBIE TIPOIIECCH MOKHO Ha-
0JI0/1aTh B MOMEILIEHUY 3UMON Ha CTaJIbHBIX HE YTEIJIEHHBIX TpyOax BOAOIPOBO/IA.

Maccosas konyenmpayus énazu — ONPENEISIETCS KaK MacCOBOE COJIEp KaHHe
BOJIbI B €/IMHHUIIE 00bEeMa rasa.

Obvemnas 0onis 6n1a2u — ONPEALISIETCS KaK OTHOIIICHHE 00beMa, CoAepIKaIle-
Cs B rase Bjaru K oomiemy oobeMy rasa.

Onucanue 1a60paTOPHOIN YCTAaHOBKH.

3 4 0

Pucynok 5 —O0umii Buj 3KCriepuMEHTAIbHOM YCTAHOBKH.

1 — xnomnka BrmrodeHus: cetn SB1; 2 —curnanenas nammna HL1; 3 — usmepurens-
perymarop 2TPM202; 4 —tBepnoTensHoe perne; S5 —Kopiyc 00beKTa yrnpaieHus; 6
— HarpeBaTeNIbHbIN 3JIEMEHT 3JeKTpOYaiHUKa; / — BBITSHKHOW BEHTUIIATOpP; 8 — nat-
YUK BIQKHOCTH.

CucremMa aBTOMATHYECKOTO YIPABICHHUS BKIIOYAeT B ce0 H3MEpUTENb-
peryasitop TPM 202, u3o00paskennsiii Ha pucynke 6. Ha Hem o6o3HadeHsl: 1 —3kpaH
TEKYIIETO 3HAUCHHS TeMIIEPaTyphl; 2 —dKpaH 3HAYCHUS YCTAaBKH; 3 —KHOMKH 3aJaHus
YCTaBKH; 4 — KHOIKa IMPOrpaMMUPOBAHMS U 3aJlaHUsl PEKUMOB pabOThl mpuodopa; 5 —
uHAUKATOpbI BeIXoa0B K1 u K2 mpubopa.

Ha nepenneit manenu perymsiTopa pacioiioXeHbl CBETOINOIbI, KOTOPBIE MOKa3bI-
BaIOT COCTOSIHHE, B KOTOPOM HAXOJUTCS IPHOOP:

«JIY1» -nokazana nHpopmManys st IEPBOTo KaHajla peryIMpOBaHUs;

«JI¥Y?2» -nokazana nxpopmanus st IEpBOro KaHajia peryIupOoBaHus;
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«RS» mpubop ocy1ecTBiIsieT 0OMeH TaHHBIMHU C ceThio RS-485;
«K1» - BkimoueHo BY1;
«K2» - BkimoueHo BY 2;

I = "
010 &
.

ny 1 IlI
ayz |

LT

Pucynok 6 —M3mepurens-perymnsrop temneparypsl TPM202. 1 —-kpan; 2 u 3 —KHOI-
KW 33JaHusl YCTaBKH; 4 — KHOIKAa TMPOTPaMMHPOBAHUS M 3aJaHHUS PEKUMOB PaOOTHI
npudopa.

[ToMuMO CBETOIMOIOB HA TIEPEIHEH TTAaHEIN PACTIOIOKEHbBI KHOTIKH:

KHnonka | OCYILLECTBIIAET:

- BXOJ] B MEHIO IIPOrPaMMHPOBAHHS;

- BXOJ] B HY’)KHYIO I'PYIILY IIapaMETPOB;

- IMKJIMYECKOE TPOIMCTHIBAHUE TapaMeTpoB B TpymIie (MPHU KaXIOM Ha)KaTUH
KHOTIKH 3Ha4€HHE TEKYILETO apaMeTpa 3ar1chIBacTCs B AMSTh);

Knonka | CITy>Kart JJIs:

- [Iepexoaa MEX Ay ITYHKTaMH MCHIO,
- YBCIIMUCHMA U YMCHBIICHWA 3HAYCHHA ITapaMeTpa.

W3mepuTenb-peryasaTop u3MepseT U TOAJEPKUBAECT BIAXHOCTb B OOBEKTE
yIIpaBlIeHUS Ha 33JJAHHOM YpPOBHE. DJIEKTpUUYECKas CXeMa MPUBECHA Ha PUCYHKE /.

YcranoBka padotaer cienyroumm odpasom. Mzmepurens-perynsatop PK1 nocto-
SIHHO aHAJIM3UPYET BIAXKHOCTh B OOBEKTE YIPaBICHHS D IPH MOMOILM PACTIOIIOKEHHOTO
B HEM JaT4rKa BiaxHocTu 8. J[aTumk mpeacTaBisieT co00i €MKOCTHBIN BIarodyBCT-
BUTEJIBHBIN AJIEMEHTHI, CHUTHAJI KOTOPOTO TOAAETCS Ha W3MEpUTENb-peryisarop. Ecmum
BJIXKHOCTh B OOBEKTE YIPABJICHUS HAXOIUTCS HUKE ONMPEICIICHHOTO (3a/1aHHOT0) 3HA-
YEHUS, I3MEPUTEIb-PETYIISITOP BHIPA0ATHIBACT CUTHAJ, KOTOPBIN YIPaBIIss TBEPI0TEIb-
HBIM pesie VS1, mojaer HanpspKeHHEe Ha HarpeBaTeIbHBINA AJIEMEHT dJIeKTpouaiiHuka 6.
BrnaxxHOCTh B 00BEKTE YIpaBiIeHUS] HAUMHAET MOBBIIIATHCS 32 CUYET PadOThI HarpeBare-
ns. Korma BIaKHOCTH JOCTUTAeT 33JaHHOTO 3HAYEHUS, U3MEPUTEIb-PETYIATOp Ipe-
KpallaeT 1mo/iaBaTh YIpaBJAIOLINM CUTHAT Ha TBepAOTeIbHOE pene VS1u, TeM cambiM,
MUTaHUE HArpeBaTelIbHOTO 3JE€MEHTa 3JIeKTpovaiHuKa mpomnanaeT. HarpeB snementa
AIIEKTPOYAHUKA MPEKPAIAeTCs, BIAKHOCTh MEPECTaeT MHTEHCUBHO pacTtu. C ydeTom
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WHEPIIMOHHOCTH CHCTEMBI BIAXKHOCTh B OOBEKTE YIIPABIICHUS BBIXOIWT 3a PAMKHU yCTa-
HOBJICHHOM.

oy
P
581 M

'.'--' L 2 I’I WIS
HL1 L3MEPITED-
-2208 pervaarop TPM202 [;_']
- K1 K3
i [eeama V) {Emmmnnl} TlaToiE EIasHOCTH
VST V2
L || Ly
+E il O ( )
VEMLHHHTETE BEEHTHITATOR

Pucynox 7 —DnekTpruyeckas cxema JJabopaTopHOil yCTaHOBKH.

B cBs3u ¢ 3TM H3MepUTENb-PEryIaTop (GOpMUPYET CUTHAI, KOTOPBI KOMMYTH-
PYET LEMb C BHITSKHBIM BEHTUISITOPOM, YTO MPHUBOJ K €ro padote. BeHntunsatop BbITA-
T'MBaeT BIAXKHBIA BO3AyX HapyKU U3 00BEKTa yIpaBICHHS, TEM CaMbIM MIPUBOJIS B HOP-
MY 3aJIJaHHYIO BJIKHOCTb. J{asiee OnmMcaHHbIi UK PerympoBaHus noBropsercs [13].

3. Ilopadok evinonnenus paoonivl.
Buumanue! BkiouaTth ycTaHOBKY UM BBINOJHATH Kakue-JIu00 JeHCTBUSA C
npudopamu aonyckaercsi TOJIBKO c pa3pemenns npenogaBares!

1. Bxmouuts yctaHoBKY BbIKIOdaresieM SB1L.IIpu 3ToM momkHa 3akedbcs jamrma
uraukaiu HL1, a Ha skpane n3meputensa-peryiastopa PK1 pucynok 6) oroopa-
3UTCSl TEKylllee 3HAUCHUE BIAKHOCTH B 00bekTe yrpanieHud. Buumanue! Ilpu
3TOM MPOUCXOIMT BKJIKYEHUHE W3MEPUTENISA-PeryasiTopa, KOTOPbIA Mo ompe-
JIeJIEHHOMY QJITOPUTMY HAYMHAET CBOIO PadoTy.

2. 3anaBaTh 3HAYeHHME YCTABKH He00X0IUMO ObICTPO B CBSI3H € 0COOEHHOCTSMM
PadoThl KaK CaMOI0 U3MEPUTEJISI-PEryJIiTopa, TaK U 00JILIIOH WHEPIHOHHO-
CTH 00BbEeKTa ynpaBJjieHHus (BJIaKHOCTh, KOTOPAast IOJDKHA OBITh B OOBEKTE YITpaB-
nenun). 3HaueHne yctaBku npuHrMaeM paBHbIM 90 % 6o 65%,ecnu 10 3TOTO
yCTaHOBKa yke padoTaina, ¥ BIaXHOCTb B OOBEKTE yNpPaBJICHUS YK€ paBHA 3HaYe-
auto 90% .

3. 3HayeHue yCTaBKM OTOOpakaeTcsi Ha 3ejeHoM skpaHe Ne 2. IlocpeacTBoM KHOIOK

A WA
u yYCTaHOBUTH 3a7aHHoe 3HaueHue yctaBku (90% mubo 65%).11pu stom
HE0OXOIMMO YCTaBKY 33aBaTbh Ul 2-X JIOTHYECKUX ycTpoiicTB. CMeHa joruye-

) nPor.
CKHX YCTPOUCTB ITPOUCXOAUT IIPH ITOMOIITN KHOIIKH .

4. BrmouuTh CEKYHIOMEP M Yepe3 OMpeaesieHHbIC MMPOMEKYTKH BPEMEHU 3aHOCUTH
3HAYEHUS BIAKHOCTH B 00BEKTE yrpaBjeHus B Tabuiry 1.
67



OOpatuTh BHUMaHHE Ha pabOTy peryasTopa Mpu JOCTHKEHUN B OOBEKTE YIpaB-
JIeHUsl 3aJJaHHON BIaKHOCTH. [Ipy mosiaue HarpsHKeHUs peryssiTopoM Ha Harpena-
TENBHBIM 3JEMEHT 3JIEKTpOYaiiHUKa 4epe3 TBEpIOTETIbHOE pelie, MHAMKATOpHAs
Jammna pene OyIeT ropeTh, IpH OTKIIOUYSHUH - TACHYTh.

[Tpu BeIXOZE 32 Mpezenbl 3alaHHOM BIAKHOM B 00BEKTE yIpaBlIeHHs, U3-32 UHEp-
[IUM CHUCTEMBI, PETYIISATOP-U3MEPUTENb YIIPABIAET BHITSHKHBIM BEHTHIISITOPOM, KO-
TOPBII BOCCTaHABIMBAET BIAYKHOCTh Ha 33JJaHHOM YPOBHE.

Tabmmma 1. TIpomecc perynmupoBaHus BIaXXHOCTH B 00BEKTE YIIPABIICHHUS.

t, . 0 S 10| 15| 20| 25 . .. >

ol, %
(¢ yerana = 90°C)

02, %
(@ yeramen = 65°C)

5.

6.

7.

3asaTh 3HAaYCHHE YCTAaBKU HU3MEpUTENSI-peryistopa paBHbIM 65% 1160 90%wu no-
BTOPsIs onbIT (1. 3,4)0T0OpasuTh pesyabrare B Tadauie 1. [Ipu 3ToM HeodX0aH-
MO MpH MEPBOHAYAJIbHOM BKJIIOYEHUH CTEHIA CHSATH MOKA3aHUS JaTYHKA
BJIAJKHOCTH, KOTOPBIii Oy/eT MOKa3bIBATh BJIAKHOCTH BO3IyXa B MOMEIIEHHH.
Ecan BaaxkHocTh 0osbie 65%, He00X0AMMO MOIHATH YCTABKY BbIIIIE 3TOT0
3HaYeHMs, MOCKOJIbKY 3HAYeHHe PeaibHOil BJIAXKHOCTH B NOMellleHun Oyaer
BbIIIIE, YeM MbI MBITAEMCS] YCTAHOBUTb.

[To pesynbraTam naHHbIM TaOMMIBI 1 MOCTPOUTH ABa rpaduika, MPEACTABICHHBIX
Ha pHCYyHKe 8.

Craenath COOTBETCTBYIOIIUE BBHIBOJIBI O pabOTE PETYSATOPA U 3aHECTH MX B OTYET.

0% g

o1
ycTasB.

®2
ycTasB.

aencrt

1 — YBenunyeHue BnaxkHoCTu

2 — YMEHbLLEHNE BNa)XHOCTH

Pucynok 8 —IIpumepHslii Bua rpadukoB U3MEHEHUS BJIAXKHOCTH B 0OBEKTE yIpaB-

JICHHA.
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arwnNE

Konmpoawvnsie sonpocut
Kakue BubI TaTYMKOB BJIAKHOCTH Bbl 3HAETE?
KoHcTpyKTHUBHBIE 0COOEHHOCTH €MKOCTHBIX MPeoOpa3zoBaTesieii?
Kak npou3BoauTCs KOJIMYECTBEHHAS OLIEHKA BIA>KHOCTHU T'a30B7?
Kakue MeTonpl n3MepeHus BIa)KHOCTH Bbl 3HaETE?
HazoBuTe 10CTOMHCTBA U HEIOCTATKA EMKOCTHBIX JTATYMKOB.
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JlabopaTtopHast paGora Ne 7/
YCTPOMCTBA KOHTPOJISI CAP

Llens pabomul. u3yuums 0CHOBHBIE NPUHYUNBI KOHMPOJSL U 3AKOHbL Pe2yIUPOBAHUsL 6
CAP. U3yuumo ocnoswl pabomwt u Hacmpotiku [IH]/[-pecynamopos.

1. Obuwue ceeoenusn.
ABTOMAaTHYECKHM PETYJIATOPOM HA3bIBAIOT YCTPOMCTBO, MPEAHA3HAYECHHOE IS
MO/IICPKaHUsST YIIPABIsIEMON BEIMYMHBI HAa 3aIaHHOM yPOBHE WJIM W3MEHEHUS €€ B
COOTBETCTBHUH C TPEOYEMBIM 3aKOHOM PETryJTUPOBAHMUS.

c3 peryjasTop

i t t) t

I il > N3 ‘#—“()I PO | OY 4l

E(p) Uip) Y(p)
Yo [«

Pucynok 1 —®yHk1moHamsHO-CTpYKTypHast cxema CAP.

ABTOMAaTUYECKHUI PETYISITOP BOCHPUHUMAET Pa3HOCTh MEXY (PAKTUUECKUM U
3aJJaHHBIM 3HAUCHUSIMU PETYIUPYEMON BEIMYMHBI U TPEOOpa3yeT ee B YIpaBJIsIoIiee
BO3JICICTBHE HA PETYJIUPYIOLINNA OPraH.

VYnpasnsmoiiee Bo3aeicTBie pOpMHUpPYETCs B COOTBETCTBUU C 3aJI0KEHHBIM B
PETYJSATOP 3aKOHOM PETYIUPOBAHMS.

Jlia perynupoBaHusi 0ObEKTaMH YIIPaBJICHUsI, KaK MPaBUIIO, HCTIONb3YIOT TH-
MOBBIE PETYJATOPHI, Ha3BaHUSI KOTOPBIX COOTBETCTBYIOT Ha3BaHUSAM TUIIOBBIX 3BEHb-
eB. Pecynamopul nenpepuvléno2o oeticmeusi - 3TO PETYISATOPBI, Y KOTOPBIX MPEACTAB-
JIEHWE BXOJIHBIX U BBIXOJHBIX BEJIMYMH, & TAK)KE BBIIIOJIHEHUE BCEX BBIYMCIUTEIBHBIX
omnepanui OCylIeCTBISETCS HENPEPBIBHO BO BPEMEHM.

3aKOHOM PETYJIMPOBAHUS SBISETCA 3aBUCHUMOCTh MEXKAY YIPABISIOIIMM BO3-
NEWCTBUEM U CUTHAJIOM PacCOTJIACOBAHUSI.

u=f (E ) (1)

Perynaropsl HempepbIBHOTO JEHCTBUSA HanboJiee pacpOCTPAaHEHHBIC U COBEP-
LICHHBIE U TOAPA3ICIISIIOTCS Ha:
[IponopunonanbHeie win I1 —perynaropsr,
HNnrerpansubie nim U — perysstopsr;
[IponopuuonanbHO - UHTErpaibHbie Uian [ 1N —perynaropsr,
[TponopumonanpHO-tUdp hepennmanpabie win [1J] — peryasatopsi;
[IponopuroHaibHO - UHTETPaANBHO - nuddepennuanbubie unu [TN]] — peryns-
TOPBI.

arwnNE
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1. II-pecynamop - mpomnopuuoHanbHbId perynarop. [lepematounas dynkuus [1-

peaynamopa.
W (p) =Kk, (2)

rae K, - koadduuueHT nepenayn perynsaTopa.
IlepexonHasi XapaKTepUCTUKA PETYJISTOpPA UMEET BU!

u(t)
k

P

0 4

Pucynok 2 —Ilepexoanas xapakrepuctuka I/ I-peeynamopa.

[TpuHuMn AeHCTBUS 3aKIIOYaeTCs B TOM, YTO PETYJISTOpP BbIpaOAThIBAET
yIPaBIISIOINIEe BO3ACHCTBHE HA OOBEKT MPOMOPIHOHATBLHO BETUYMHE OIMUOKH (deM

GobIIe OOk € , TeM OoJIblIIe yrpaBisiomee Bo3aeicTeue U).

2. U-pecynamop- VHTETPUPYIOIIUN PETYISATOP - BO3JAEHCTBYET Ha PEryJIUPYIOIIUMA
OpraH NPONOPLUHUOHAIBHO WHTETPANy OTKJIOHEHWS YNPAaBIIEMOM BEIMYHMHBI OT 3a-
naHHOTrO 3HaueHus. llepenarounas pynkius H-pezyramopa:

Kk
_
W, (p)=— 3)
P
IlepexomHas XapaKTEePUCTHKA PEryJATOpPa UMEET BUJL

A

u(?)
ky,i=tg o

Pucynoxk 3 —IlepexoaHas xapakrepuctuka M-pezynamopa.
VYnpasnstolee BO3IeHCTBHE MPONOPIUOHAIBHO HHTETPATy OT OIIHUOKH.

3. IIU — peeynsamop, NpONOPLHMOHAIBHO-UHTETpaIbHbBIN perymnsaTop. [T1 - perynstop
OKa3bIBAa€T BO3JCHCTBUE HA PETYIUPYIOUIMN OpraH MPONOPLUOHAIBHO OTKIOHEHUIO
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U MHTETpasly OTKJIOHEHHUs ympasisiemoil BenuuuHbl. [lepenarounas dynkuus /14 —
pe2yaamopa.

+
W, (p)=—— (4)

rac Tu - HOCTOSAHHAA BPEMCHU MHTCIPHPOBAHUA — 3TO BpPEM:, 3a KOTOPOC IIPO-
ImopuruoHaabHas COCTABIIAIOIIAA YABANBACTCS 3a CUCT PIHTCI‘p&HLHOﬁ COCT&BJ’DIIOH.ICﬁ.

IlepexoaHasi XapaKkTepuCTUKA DPETYISITOPA UMEET BU/L!

u(t)
2k,

kp
0 t
T,

Pucynok 4 —Ilepexoanas xapakrepuctuka I IH-peeynamopa.

4. [IJ][ — pecynsamop, MpONOPIMOHATEHO-TU(DPEPEHITNATBHBINA PETYIATOP, OKa3bIBACT
BO3/ICHICTBIE Ha PETYIUPYIOLUIUI OpraH MpONOPIHOHAIBFHO CUTHANYy paccoriiacoBa-
HUS ¥ CKOpocTu ero udmeHenus. [lepenarounas byukums [1/] — peeynamopa:

W (p)=k, (T,p+1) (5)

rae 1, - mocrosHHas BpeMeHH Au(PepeHInPOBaHUS, KOTOpas MpeaCTaBsieT co0oi

BEJIMYMHY COCTaBIIAIONIEH  YIPaBISIOIErO BO3IAEHCTBUA u(t) PONOPIIMOHAIIBHYIO
CKOPOCTU M3MEHEHUS CUTHAJIA PACCOTIIACOBAHUS.

IlepexoaHasi XapaKTepPUCTHKA PETYISATOPAa UMEET BU/L:

A
u(t)

ky

0 5

Pucynok 5 —Ilepexoanas xapakrepuctuka I/1/{-pecyiamopa.
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5. IIU]] — peeynamop, TpONOPIMOHATIEHO-UHTETpaIbHO-TU(PEepeHITNATEHBIN peTy-
JATOP - BO3ACHCTBYET HA PETYJIUPYIOLIUMKA OPTraH MPOMOPIHUOHAIBHO CUTHAILY Pacco-
IJIACOBAHUsA, UHTErPANly CUTHAJa PACcCOIIACOBaHUSA U CKOPOCTH M3MEHEHHMs CUTHaja
paccornacoBanus. [lepenarounas pyuxuus [1H/] — peeyramopa:

— T()Tu p2 +Tup+1
Wp (p)= kp Tp (6)
IlepexoaHasi XapaKTepHCTHKA PEryjsTopa KMEET BU/I:

A
u(t)

Ky

0 5

>

Pucynoxk 6 —Ilepexomanas xapakrepuctuka [ 11/ [-pezynamopa.

Hau6onee vacto ucnomssyercs [11]J[-perynsTop, MOCKOJIBKY OH COUYETAeT B
cebe JOCTOMHCTBA BCEX TPEX TUIIOBBIX PETYISTOPOB.

3aoaua évldopa 3aKona ynpagienua u muna pecyiamopa.
3adaua evibopa 3axona ynpasnenus u muna peyisamopa cocmoum 8 cle-
oyiouem — HEOOXOUMO BBIOpATh TaKOW THUII PETYJATOpPa, KOTOPBIA IPU MUHUMAJb-
HOW CTOMMOCTH U MaKCUMAaJbHON HAJIEXKHOCTU oOecreunBai Obl 3aJaHHOE KauyeCTBO
perynupoBaHusi. MoryT ObITh BbIOpaHbl peJIEHHbIE, HETIPEPHIBHBIE WM JUCKPETHBIE
(mudpoBbIe) THIBI peryasTopoB. Jist TOro, 4TOOBI BRIOPATh TUII PETYISTOPA U OIpe-
JEJINTh €r0 HACTPOUKH HEOOXOIUMO 3HATh!
1 - Crartudeckue u TUHAMUYECKHE XapaKTEPUCTUKU OOBEKTa YIIPaBICHHUS;
2 -TpeOoBaHus K Ka4eCTBY MPOLIECCa PETYIUPOBAHUS;
3 - IlokazaTenu KadecTBa PEryJIUPOBAHHUS JIJIsl HEIPEPHIBHBIX PETYIISTOPOB,;
4 - XapakTep BO3MYIIECHHI, IEHCTBYIOIINX HA MPOLECC PETYJIHUPOBAHNUS.
Br16op tuma perynstopa oObIYHO HaYMHAETCS C MPOCTEHIINX JIBYXITO3UIIMOH-
HBIX PETYJIATOPOB U MOXKET 3aKaHYMBATHCSI CAMOHACTPAUBAIOLIMMUCS MUKPOIPOLIEC-
copHbIMHU peryistopamu [5, 10, 13].

Onucanue n1a60pamopHoil yCMaHo6KU.
OO1mit BU 1a00paTOPHOTO CTEH 1A MPEACTABICH HA PUCYHKE /. DIIEKTpUUYECcKas
YacTh YCTAaHOBKH, KOTOPas HAXOJUTCS B HIDKHEW 4acTW CTEH/A, COCTOUT W3: MHJIMKa-
TOPHOM JlamIibl 1, BBOJHOTO BBIKJIHOYATENS 2, U3MepuTes-peryiaropa 3 tuna TPM210
npousBojcTsa pupmel OBEH, snexrpudeckoii meun 4, KOTopas sSBIsSETCS 00BEKTOM pe-
ryl1upoBaHud 1 nanenu oneparopa U320 5.
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3 5 4

Pucynok 7 - O6mmumii Bu1 1a00paTOpHOTO CTEH/IA.

Cucrema aBTOMATMYECKOTO YIPABICHHMS BKJIOYaeT B ce0S U3MEpUTENb-
peryssTop, N300pakeHHbIH Ha pucyHKe 8. Perymsitop coctouT u3: 1 —aKkpaH TEKyIIEero
3HAYEHUs TEMIIEpaTyphl; 2 —3KpaH 3HAUYCHUS YCTAaBKH, 3 —KHOIIKH 3aJlaHHs YCTaBKH; 4
— uHauKatopsl BeIxo0B K1 n K2 mpubopa; 5 —KHOIKa MporpaMMHUpPOBaHUS M 3a1aHUS
PEXUMOB pabOThI TTprOOPA.

Pucynok 8 - Usmepurens-perynstop OBEH TPM210.

Ha nepenneit nanenu peryssiTopa pacooXKeHbl CBETOIMO/IbI, KOTOPbIE MOKAa3bI-
BAaIOT COCTOSIHME, B KOTOPOM HAXOJHUTCS IPHOOP:
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«CTOII» -perysaTop OCTaHOBJIEH;

«AH>» - 1€t aBTOHACTPOMKA,;

«PYU» - mipubop HAXOJUTCS B PEIKUME PYIHOTO YIIPABJICHUS,
«RS» mpubop ocyiiecTBiIsieT 0OMEH JaHHBIMU ¢ ceThio RS-485;
«K1» - BximoueHo BY1;

«K2» - Brimoueno BY2;

«AL » - perynupyemasi BeIMUMHA BBIXOINT 32 3aJJaHHBIC TIPEICIbI;
«LBA » - 06Hapy>keH OOpBIB B LIETIU PETYIUPOBAHUSI.

ITomumo CBCTOAMOIOB Ha nepez[Hef/'I IMAaHECIM PACIIOJIOKCHBI KHOIIKH .

KHnonka [ ocymecrtpiser:

- BXOJl B MEHIO ITPOrPaMMHUPOBAHUS,;

- BXO/1 B HY>KHYIO TpYyTIly apaMeTpOB;

- IMKJIMYECKOE MPOJIMCTHIBAHUE MapaMeTpoB B rpymme (MpH KaKIOM HaKaTHH
KHOITKM 3HAY€HHE TEKYIIEr0 MapamMeTpa 3arrchiBAeTCS B IAMSITh);

A
Knonka U W4 ciryxat i

- Iepexoa MeX/1y MyHKTaMH MEHIO;
- YBEJIMYEHUS U YMEHBIIEHWSI 3HAYEHHS] TapaMeTpa.

B kadectBe 0OBeKTa YIpaBICHUS UCIIOJIB3YETCS IMYJISTOP Meur M300paKEHHBIN
Ha pucyHke 9. [leub comepxuT: 1 - CHTHAIBHBIA MPOBOJ JaTYMKA TEMIIEPATyphl; 2 —
AIIEKTPUYECKUI HAarpeBaTEIbHBIA AJIEMEHT MEYH C JaTYMKOM TEMIIepaTyphl;, 3 — WH/IU-
KaTop pabOThI TIEYH.

N3Mmeputenb-peryiarop H3MeEpsieT U MOAJIEPKUBAECT TEMIIEpATypy e Ha 3a-
JAHHOM YpPOBHE.

Pucynok 9 - Dnekrpudeckas reub (OOBEKT yIIPaBICHHS).

DnekTpuyeckas cxema padoThl yCTAHOBKH MOKa3aHa Ha pucyHke 10.
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oy
SB1 PKi ObbekT
T HiMepHTE Ab-PETYRATOD ynpaeneHHA
~320 HL1 Teunepatypel TPM210 Oarymnk
-~ o — {(Bpiiog 1} (BbIXGO, 2} I / I‘;I]‘:I:l;iﬁ;“
VSi1 aneMeHT
Ly nevn
i1l

Pucynok 10 —Dnektpudeckas cxema pabOThl YCTaHOBKH.

2. Ilopaodok evinonnenus paoonivl.

Banmanue! Briao4yare yCTAaHOBKY M BBINOJHATH Kakue-JIM00 JeHCTBHUS €
npudopamu ponyckaercsi TOJIBKO ¢ paspemenus npenogasaress!

1. CHATb mepexoJHyI0 XapaKTEPUCTHKY OO0BbEKTa ympasieHus. [ns storo
BKJIFOUUTh YCTAHOBKY BbIKItouatesieM SB1.[1pu 3Tom AosmkHa 3a)eubest Jamiia UH -
karu HL1, a Ha skpane m3mepurensa-perymsitopa TPM210 fpuc. 2) otobpasutcs Te-
KylIiee 3Ha4eHUe TeMIeparypbl (Ha KpaCHOM SKpaHe) M 3HAUCHHE YCTaBKH (Ha 3eJICHOM
JKpaHe).

2. HeoOGxoauMo mepeBeCTH PEryssiTOp B JIBYXIO3UIIMOHHOE PEryJMpOBaHUE.

Jlist 3TOro HEOOXOMMO HaXKaTh W JEPKATh KHOIKY 3 cek, aajiee KHOMKaMU
®+® BBIOPATH TPYIITY Hﬂ“, KPAaTKOBPEMEHHO HAXKMMAaTh 710 TOSIBICHUS
rnapameTpa LnkL (Ha KpacHOM 3KpaHe). JlaHHBI TapaMeTp UMeeT 2 3HAUCHUS:

Pd. [T I-perynsarop;

onofF - JBYXTIO3ULIMOHHBIN PETYIIATOP.

BriOpats HEOOXOaUMOE 3HAYCHHE U 3aKaTh , 3aTeM BBIOPAThH LuoP u

KPaTKOBPEMEHHO HaXaTh 2 pasa.
3. CHATh MEpexOo/IHYI0 XapaKTepUCTUKy. Jljis 3TOro HEOOXOAMMO BKIIOYHTH
HpoIiecC peryaupoBanus. BoiinuTe B pexuM HACTPONKHU peryisitopa (3aKaTh KHOIKY

). Haiit mapamerp ~~3 (OH MMeeT JBa 3HAYCHHS: rin - 3amyck u 9kaP - ocra-
HOBKA) M BBIOGPHUTE C MOMOIIBIO ® +® spauenwe rUn. Buiiitu u3 menio Ha-

CTPOMKHM MOKHO HPH TIOMOIIBK0 KHOIIKH (aHAJIOTMYHO 3aIyCKy IIPOU3BOJAUTCS U
OCTAHOBKA IIPU IIOMOIIM BBIOOpa 3HaueHmst 3EaP mapamerpa ~-3). Iporecc pery-
JIMPOBAHHS 3aIlyIEH ¥ MOKHO CHUMATh IIOKa3aHHUs TEMIIEPATYPHI.

Buumanue! V3MeHATh HACTPOMKHU PETyIsaTOpa MOKHO TOJIBKO IIPH OCTAHOBKE
IIpoIIECCa PEryIMPOBaHHS.
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4. TlomydeHHbIe B X0/I¢ U3MEPEHUSI PE3yIbTaThI 3aMucaTh B TabauIry 1.

Tabnuna 1 —Pe3ynbTaThl N13MEpEeHHI IEPEXOTHON XapaKTePUCTUKU
t, cex 0 5 10 15 00
T, °C

(TyCTaBKPI = .. )

_)TyCTaBKI/I

5. Ilo pesynbraram Tabmauibl 1 mocTpouth rpaduk MEpexoaHOTO Mpoliecca B
00BEKTE YIIpaBICHHUS.

6. Ha ocHOBaHuM MOJy4eHHOTO Tpaduka HEOOXOAUMO HCCIEAOBaTh OOBEKT
yIpaBJICHUS M PACCUUTATh OCHOBHBIC MmapameTphl: Ty — MOCTOSTHHAs BPEMEHHU are-
PUOJIUYECKOTO 3B€HA, T - BpeMs <«HUHCTOrO 3ama3apiBaHus» U Koy — KoadduimeHt
yewneruss OY. Jljist 93T0T0 Ha MOTyYeHHOM rpaduKe OTKIAIBIBAIOTCS ABE TOYKA A U
B, orcrosimue mo ammiuTyae Ha 15 % 0T HyIE€BOro W yCTAaHOBUBIIETOCS 3HAYCHUS,
COOTBETCTBEHHO, T.¢. opAuHATHI Touek A, u B paBubsl cootBercTtBenHo 0,15u 0,85
(pucynok 11).

T, rpag A
15% {"“"""""““““E _____________________________
/ i
15% {| i
o {L" | »
' ts t,c
Pucynok 11 —Haxoxnenne Toy 1 t.
Torna:
t, —t
T,=-28-2 1
>2 (1)
R @

Koadhdumment ycunenus Koy ecTh OTHOIIIEHUE 3HAYEHUS BBIXOJAHOW BEIIMYH-
HBbI 00BEKTa YIPABICHUS Yppix (B JAHHOM CITydad TeMIiepaTypa) K BXOJHOW BEIIMYH-
HE Xpx (PJIEKTpHUYECKasi MOIIHOCTh HArPeBAaTEIBHOTO 3JICMEHTA MTCYH):
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T | rpag
K, — YBBIX :F’[ ET :| (3)
BX

P = UYR (4)

rae U —nanpspokenne, U = 220B;
R —comnpoTtuBieHre HarpeBaTeILHOTO dJIeMEeHTa Ieur (yKa3aHo Ha creHzae), Om.

T
7. Eciin coGmonaercs ycinosre —->0, TO B KayeCTBE PETYIATOPA MOXKHO
oy
ucnoas3osats [11][-perynsarop.

8. Haittu nactpoiiku [N ]/I-perymnstopa. [lockonbky mepexojHasi XapakTepH-
ctuka OY mnpencrasieHa B BHJIE allepUOJMYECKOro 3BeHa 1-ro mopsnka, mostomy
U1 HaXOXKJEHUSl TMPOMOPLHOHANBHON, MHTErpanbHON U auddepeHuanbHol co-
CTABJIAIOIIUX HEOOXOAMMO BOCIIOIB30BATHCS CAEAYIOMUMU GOpMYTIaMu:

i, =990y, (5)
KOYTOY

T, =24[T,,; (6)

T, =04[T,,. (7)

9. HeoOxomumMo mpoBEepUTh aaeKBATHOCTh MOJIYy4eHHBIX HacTpoek I[IM/I-
perynaropa. Beectu HacTpoiiku B perynsarop. s 3Toro Heo6X0auMO OCTaHOBUTH
mporiecc perytupoBanus (BeOpats 3HaueHne 36aP mapamerpa ©-3). IlepeBectn pe-
TYJISTOP W3 ABYXIO3UIMOHHOTO perynupoBanus B [1M/I-perynupoBanue (cMm. 1m.2).
Jlanee B Tpymnme Mento Adu ycTaHOBUTH 3HAYEHMS HalieHHBIX TO hopmynam (5), (6)
u (7) mapamerpoB: P (IpomoOpIMOHANbHAS COCTABIsOIIAs), & (MHTErpajbHas CO-
craBisiromast) 1 d (auddepeHnuanbHas COCTaBISIONIAs). BeITH U3 MEHIO HACTPOH-
KU.

10. BHOBb U3MEPUTH MEPEXOIHYIO XaPAKTEPUCTHKY M PEe3yIbTaThl N3MEPEHUN
3aHecTd B Taba. 2. [loctpouTh rpaduk peryaupoBaHHs TeMIIepaTypbl MO MOJIyYeH-
HbIM JaHHBIM. BHuManue! OO0s3aTenbHO CHATH MpoOLECC MOJACPKaHUS TeMIlepary-
pBl B Juana3oHe OJM3KOM K YCTAaHOBJICHHOMY 3HAYCHHIO (HECKOJBKO TOYBOIH pe-
rynupoBanus) (pucyHok 12).

Tabnuma 2 —Pe3ynbTaThl H3MEpEHU Mpollecca PEeryIHpOBaHUs TEMIIEPATyPHI MEYH

t, cex 0 5 10 15 ... o0
T, °C e
(TYCTaBKI/I = ) yeTani
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T, rpag A

TYCTaBKM

|
t, c

Pucynok 12 —I"paduk peryaupoBaHusi TEMIEpaTyphl ¢ MOJTyYEHHBIMH HACTPOHKAMHU.

OTYCT.

whn =

© N O R

11. CnoenaTh COOTBETCTBYIOIIME BBIBOJBI O paboTe peryssTopa W 3aHECTU HUX B

Koumpoavhvie sonpocot

Yro Takoe aBTOMaTUUECKUN PETYIATOP?

HazoBute BUABI PETYISITOPOB HENPEPBIBHOTO JEHCTBUSA

Uro HyXHO 3HaTh 4TOOBI BHIOpPATh THUN PETYIATOpPA U PACCUUTATh €ro mapa-
METpPbI HACTPOUKH?

[Mpunuun aevicrus [1-perynsaropa?

[Mpunuun gevicreust U-perynsaropa?

[Mpunuun aeitcrus [1/]-perynstopa?

[Mpunuun aeicreus [TU/I-perynstopa?

Kakoit u3 perynsatopoB HanboJee 9acTo UCTIOIb3YeTCS U ToYeMy ?
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JlaGopaTopuas padora Ne 8
N3YYEHUE JATYUKOB TEMIIEPATYPbI

Leny pabomul. noznaxomMumscsa ¢ 0amuuKamu memnepamypul 0Jisk NPOMbIULLIEHHO20
npuMeHeHuUs, ux Kuaccugurayueu, U oyeHums pabomy O0amuyuxKos &
cucmeme asmMoMamMuyecKo20 YNpaeieHus memnepamypot, onpeoe-
JIUG NO2PEUHOCb UBMEPEHULL KAHCO020 OaMYUKA.

1. Oouue ceedenus.

Ecnu paccmarpuBaTh AaTYMKUA TEMIIEPATYpPbl AJi MIPOMBIILIEHHOTO MPUMEHE-
HUS, TO MOXKHO BBIIETUTh WX OCHOBHBIE KJIACChI: KPEMHHUEBBIE TaTUYNKH TEMIIEpaTy-
pBI, OMMETAUTMYECKHE TaTIYNKU, KUIKOCTHBIC U Ta30BbIE TEPMOMETPHI, TEPMOUH U~
KaToOpbl, TEPMUCTOPBI, TEPMOMAphbl, TEPMOMETPHI COMPOTUBJICHUS, MHPPAKpaCHbIE
JTaTYNKHA TEMIIEPATYPHI.

Kpemnuesvie oamuuku memnepamypuer (puc. 1) MCIONB3YIOT 3aBHCUMOCTB
COTIPOTHUBIICHUS MOYPOBOJIHUKOBOTO KPEMHHUS OT TeMIeparyphl. J(nama3oH mnzme-
PSAEMBIX TeMIepaTyp JJIs Takux JaT4ukoB cocTasisieT oT -50 T go +150 €. Bayrpu
ATOrO JUana3oHa KPEeMHUEBBIE JATUYUKUA TEMIEPATyphl MOKA3bIBAIOT XOPOIIYIO JH-
HEHWHOCTh MU TOYHOCTh. BO3MOXXHOCTh TIPOM3BOJICTBA B OJHOM KOpPITyC€ TaKOTo JaT-
YHKa HE TOJHKO CAMOTO YyBCTBUTEIILHOTO 3JIEMEHTA, HO TaK K€ M CXEM YCHIICHUS U
00pabOTKM curHama, OOeCHeurMBaeT JaTYMKY XOPOILIYI0 TOYHOCTh W JIMHEHHOCTD
BHYTpHU TEMIEPATypHOTO HaINa3oHa.

Pucynok 1 - KpemHueBble TaTUYMKHA TEMIIEPATyPbI

BceTrpoenHnast B Tako# JTaT4YMK SHEPrOHE3aBUCHMMAs MAMSITh MO3BOJUT WUHAUBU-
IyallbHO OTKJIMOPOBaTh KaXabld mpuOop. bonpmmm mitocoM MOXKHO Ha3BaTh
0oJpII0€ pazHooOpa3ue TUIIOB BBIXOJHOTO MHTEp(deiica: 3T0 MOXKET ObITh HaIpsike-
HUE, TOK, COMPOTUBJICHUE, JIUOO IU(POBON BBIXOJ, MO3BOJSIOMIUNA MOJKIIOYUTh Ta-
KOM JIaTYUK K CETH Nepelayu JaHHbIX. M3 cnabbix MeCT KpEMHUEBBIX JaTUUKOB TEM-
nepaTtypbl MOKHO OTMETHUTh Y3KHUWA TEMIIEpaTypHbIH JUana3oH U OTHOCHUTEIBHO
0oJpIIME pa3zMepaMHu MO CPABHEHUIO C AHAJIOTMYHBIMU JATYMKAMU JIPYTUX THUIIOB,
0oco0eHHO TepMmomnapaMu. KpeMHueBble TaT4YuKU TeMIepaTypbl MPUMEHSIOTCS B OC-
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HOBHOM JUIsl U3MEPEHUS TeMIIEPaTyphl MOBEPXHOCTH, TEMIEPATyphl BO3ayXa, OCO-
OCHHO BHYTPH PA3IUYHBIX JIEKTPOHHBIX MPUOOPOB.

CKnaccudmuau,uﬂ p,arquuoB]

KpemHuesbie gatimku

Bumetannuueckue AaTYHUKKH
TFA

TepmouHAUKaTOPbI

PAAN

Tepmucropbl Tepmonapbi

A
P AZ =

UHdpaKkpacHble AaTiuKmn \

,, /ﬁﬁ“’ =

N
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Pucynok 2 —Knaccudukanus JaTYuKOB TeMIEPaTypHI.

Bumemannuueckuit oamuux memnepamypuot (puc. 3), Kak ClIeayeT U3 Ha3Ba-
HUS, CAeNaH U3 JBYX PAa3HOPOJIHBIX METALTUYCCKUX TUTACTHH, CKPETUICHHBIX MEXITY
Cc00010.

Pucynox 3 - bumeTtammndyeckuii JaTYMK TEMIIEPaTy Pl
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Pa3znuynble MeTaIbl UMEIOT Pa3IUYHBIN KO3(PPHUIMEHT pacliupeHus MpHu TOU
WM WHOM Temmepatype. HampuMep, KOHCTaHTaH NMPAKTUYECKH HE PaCHIUpPSETCs MPU
TeMmreparype, ’ejne30, HalpOTUB, UCTIBITHIBAET 3aMETHOE paciupeHue. Eciu nosoc-
KA M3 3THX METaJUIOB CKPEMUTh MEKIY CO00M M HarpeTh (WM OXJIaJuTh), TO OHU
M30THYTCS. B OMMeTauiMueckux AaTYMKax IJIACTUHKU 3aMBIKAIOT WM Pa3MbIKAOT
KOHTAKThI peJie, WU JBUTAIOT CTPEJIKY MHAUKaTopa. Juamazon paboTel OMMeTaIu-
gyeckux gatdyukoB oT -40 € go +550 €. bumeraminueckue AaTYMKUA HUCIIOIB3YIOT
JUTSE U3MEPEHUs TOBEPXHOCTH TBEPJBIX TEJ, PEXKE IS U3MEPEHHS TeMIIepaTyphl
KUAKOCTH. OCHOBHBIM MPEUMYIIIECTBOM JIATYUKOB SBIISICTCS TIPOCTOTA U HAJIEKHOCTh
KOHCTPYKITUH, BO3MOXXHOCTh paOOThI 0€3 3JEKTPUYECKOTO TOKA, HU3KAst CTOMMOCTD.
Bwmecte ¢ Tem, OumeTaininYecKne NaT4YuKA TEeMIEpaTypbl UMEIOT OOJBION pa3dpoc
XapaKTEPUCTHK, a TaK K€ OOJBIION TUCTEPE3UC TEPEKITIOYCHUS, OCOOCHHO TIPU HU3-
Kux Temmeparypax. OCHOBHBIE 00JIACTH MPUMEHEHHSI OMMETALNTHYECKUX TeMIlepa-
TYPHBIX JTaTYUKOB — aBTOMOOMUJIbHAS MPOMBIILJIEHHOCTh, CUCTEMBI OTOTUICHUS U Ha-
rpeBa BO/IbI.

Pucynox 4 - KugkocTHbIE U Ta30Bbl€ TEPMOMETPHI

JKuoxkocmmuute u 2azoevie mepmomemput (puc. 4) Hanboee crapble TUIIBI J1aT-
YUKOB TemnepaTypsl. KUIKOCTHbIE TEPMOMETPBI UCHONB3YIOT 3PPEKT pacIIupeHHs]
KUJKOCTEW NPU MOBBIIIEHUH TEMIEpaTypbl. B KadecTBe XKUIAKOCTEW HMCHOJIB3YETCS
COUPT WM PTYTh B JUama3oHe KOMHATHBIX TemmepaTyp. s u3mMepeHuidl HU3KHX
TEeMIIEpaTyp, HapUMep B KPUOTCHHON TEXHUKE, MOXKET ObITh HCIIOJIb30BAH KUAKHI
HEOH, a JJI1 U3MEPEHHsI BBICOKHX TeMIIepaTyp OOBIYHO HCIOJB3YIOT Tajului, KOTO-
pBI HaxoauTCs B KUAKOM coctosiHuH yxke oT 20 C. B razoBeix TepMoMeTpax wuc-
noJib3yeTcst 3P PeKT pacumpeHusi, MpU Mepexoje BEIIEeCTBa U3 KUIKOTO B ra3oo0-
pasHoe coctosinue. ['a3 naBuT uepe3 MeMOpaHy M 3aMbIKAaeT JIEKTPUUECKUE KOHTAK-
Thl. JIMana3oH U3MepeHun AJIsl )KUIKOCTHBIX U ra3oBbiXx TepMomeTpoB oT -200 € no
+500 €. TepmomeTpsl 3TOrO Kjlacca OOBIYHO MPUMEHSIOTCS Il BU3YaJbHOT'O KOH-
TPOJIsL TEMIIEPATYPHI, TMO0 B KAaUECTBE TEPMOCTATOB B Pa3/IMYHBIX HArpeBaTeisX U
XOJIOJUJIBHON TEXHUKE.

Tepmounoukamopvr — 370 0cOObIE BEIIECTBA, U3MEHSAIOIINE CBOM LIBET IMOA
BoO3IeiicTBUEM TeMmepaTyphl (puc. 5). Takoe n3MeHeHHe [[BETa MOXKET ObITh KaK 00-
paTUMBIM, TaK 1 HEOOPATUMBIM.
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Pucynok 5 - TepmonHaukaTop

B nnanazoHe KOMHATHBIX TEMIIEPATYP MUCIIOJIB3YKOTCS TEPMOUHIAMKATOPHI Ha
OCHOBE JKHMJIKUX KpUCTauioB. OHU TJIaBHO M3MEHSIOT CBOM I[BET IMPU HU3MEHEHUU
TeMIiepaTypsl. MI3MeHeHust 3Tu, Kak mpaBmiio, oopaTumseie. [Ipon3BoasTCs OHU B BUE
IUICHKH, YaCTO C KJICUKOMW MOJJIOKKOW, W CIIY’KAT JJIsI ONEPATUBHOIO BU3YaJIBHOIO
KOHTpOJISI TeMnepaTypsl. [l HU3KUX M BBICOKMX TEMIEPATYp MPOU3BOIATCS B OC-
HOBHOM HeoOpaTHUMble TEPMOMHAMKATOPHI. TO ecTh, eciau Temmeparypa XOTs Obl
OJIMH pa3 MpPEeBBbICHIIA IOMYCTUMYIO, TO MHAUKATOP HEOOPATUMO MEHSET CBOW IIBET.
Takue TepMOUHIUKATOPBI UCIIOIB3YIOT, HAIPUMED, IJIsI KOHTPOJISA 32 3aMOPOKEHHBbI-
MU TpoayKTaMu. Eciam B mpolecce XpaHeHUsl WiId TPaHCIOPTUPOBKU TEMIEpaTypa
XOTh pa3 Obula BBILIE JOMYCTUMOM, TO M3MEHHUBILIASACA OKpacka TEPMOWHIUKATOPA
cooOumT 00 3TOM. OCHOBHOE JOCTOMHCTBO TEPMOUHIUKATOPOB HU3KAS CTOUMOCTD.
HX MOKHO UCITOJIB30BaTh KAK OJHOPA30BbIE JATYMKU TEMIEPATYPHI.

Pucynox 5 - TepMucTOpBI.

Tepmucmopuwt (puc. 5). B 3TOM KIJlacce IaT4MKOB HCIONB3yeTcs dhdekt u3me-
HEHUS 3JEKTPUUECKOTO COMPOTUBIICHHS] MaTepualia IMoj BO3JACHCTBHUEM TeMIIEpary-
pbl. OOBIYHO B KaueCTBE TEPMHUCTOPOB HCIOJB3YIOT MOJYIPOBOJIHUKOBBIE MaTepua-
JIBI, KaK MPaBHUJIO, OKCUBI PA3IMYHBIX METAJUIOB. B pe3ynbrare mosyyaroTcs: qaTdu-
KU C BBICOKOW YyBCTBUTEIBHOCTHIO. OJTHAKO 0OJbIIAs HETUHEHHOCTh MO3BOJISET UC-
MOJIb30BATh TEPMUCTOPHI JHIIb B Y3KOM JMana3zoHe Temreparyp. TepMHucTOphl uMe-
IOT HEBBICOKYIO CTOMMOCTb W MOTYT M3TOTaBIMBAThCSA B MHHHUATIOPHBIX KOpITycax,
MO3BOJISISL YBEJIMYUTh TEM caMbIiM ObicTpozeiicTBue. CyliecTBYeT JiBa THIIA TepMU-
CTOPOB, UCHOJb3YIOUIUX IOJIOKUTENbHBIA TeMIepaTypHbli KOA(QHUIHMEHT — KOTraa
AIIEKTPUUYECKOE COMPOTUBJICHUE PACTET C IMOBBILICHHEM TEeMIIEpaTypbl U HCHOJb-
3YIOUIMX OTPULIATEIbHBIN TeMIepaTypHbId KO3((UIHMEHT — 3/[eCh 3IEKTPUUYECKOEe
COIIPOTHBIICHUE TIA/IAET MPH MOBBIIICHHH TEMIIEPATyphl. TEPMUCTOPHI HE UMEIOT OII-
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peIeIeHHON TeMIepaTypHOU XapakTepucTuku. OHa 3aBUCUT OT KOHKPETHOM MOJIeNn
npubopa u obnactu ero npumeHeHus. OCHOBHBIMU JIOCTOMHCTBAMHU TEPMHUCTOPOB
ABJISIETCA UX BBICOKAsk YyBCTBUTEIBHOCTD, MaJIbl€ pa3Mephl U BEC, TO3BOJIAIOLIUE CO3-
NaBaTh JATYMKH C MaJIbIM BPEMEHEM OTKJIMKA, YTO Ba)KHO, HAIIpuMep, ISl u3Mepe-
HUS TEMIIEpATyphl BO3lyXa. be3yCloBHO, HEBBICOKAs CTOMMOCTh TaK K€ SIBJISIETCS UX
JIOCTOMHCTBOM, TTO3BOJISISl BCTpAauBaTh JATYMKK TEMIIEPATYPhl B pa3IMuHbIe TPUOOPHI.
K HegocTaTkaM MOKHO OTHECTH BBICOKYIO HEJIMHENHOCTb TEPMUCTOPOB, MO3BOJISIO-
LIYI0 UX UCHOJIb30BaTh B Y3KOM TEMIIEPATypHOM JIuana3oHe. Mcnonp3oBanue TepMu-
CTOPOB TaK € OTPAHUYEHO B MANA30HE HU3KHUX TeMmepaTyp. boybiioe Konm4ecTBo
MOJIEJIEN C PA3JIMYHBIMU XapaKTEPUCTUKAMHU U OTCYTCTBHE €IMHOTO CTaHAapTa, 3a-
CTaBJISIET MMPOU3BOAUTENCH 000PYIOBAHUS UCTIOIH30BATh TEPMHUCTOPHI TOIBKO OHOM
KOHKPETHON MOJIeN O€3 BO3MOXKHOCTH 3aMEHBI.

Pucynok 6 -UHbpakpacHblil 1aTYUK TEMIIEPATypPhl

Hughpaxpacuvie oamuuxku memnepamypot (puc. 6) UM MUPOMETPHI U3MEPSI-
I0T TEMIEpaTypy MOBEPXHOCTU Ha pacctosHud. [IpuHuun u3 paboThl OCHOBAH Ha
TOM, YTO JIFOOO€ TeJI0 MPHU TEMIIepaType BhIlIE aOCOTIOTHOIO HYJS U3IY4aeT IJeK-
TPOMarHuTHYIO 3Hepruto. [Ipu HU3KUX TemrepaTypax 3TO H3JIydYeHHe B UH(ppakpac-
HOM JIMaIa30He, MPU BBICOKUX TEMIIEpaTypax 4acTh SHEPIHH U3ITY4YaeTCsl YK€ B BH-
JTUMOM YacTu ciekTpa. IHTEeHCMBHOCTh M3ITy4YEeHHS HAIPSIMYIO CBsI3aHa C TeMIepary-
poii HarpeToro o0bekTa. Jluama3oH U3MEpeHuidl TemnepaTyp O€CKOHTaKTHBIMU JaT-
gukamu oT -45 T no +3000 €. [Ipuyem B AnanazoHe BHICOKHX Temrmeparyp uHdpa-
KpacHbIM JaT4YMKaM HET KOHKypeHIuH. /[ u3MepeHus B pa3nUyHBIX AHMAara3oHax
TEMIIEPATYp HCIONB3YIOTCS Pa3nyHble y4acTKU MH(]pakpacHOro cmekrpa. Tak mpu
HU3KHUX TeMIepaTypax 3TO OOBIYHO AMAMa30H JJIMH BOJH 3JEKTPOMAarHUTHOTO HU3IIy-
yerust / — 14mukpoH. B nuamasone cpeaHUX TEMIEpaTryp 3TO MOXKET ObITh 3 — 5
MUKpOH. [Ipu BBICOKHX TeMIiepaTypax HCIOJIb3YETCS y4acTOK O pailoHe 1 MUKpOH.
OpnHako U 37€Ch €CTh CBOM OCOOEHHOCTH, CBSI3AHHBIE C PEIIEHUEM KOHKPETHOW 3aja-
yn. Tak i u3MepeHus: TeMrepaTypbl TOHKUX MOJUMEPHBIX TUIEHOK HCHOJb3YIOTCS
JTATYUKH, paboTaromux Ha jyiuHax BoyH 3,43 wim 7,9 MUKpOMETPOB, a JJIsl U3Mepe-
HUSL TEMIIepaTyphbl CTEKJIa MCIOJIb3YIOT AAaTYUKH, padOTaloOlUe B UANa30HE O MUK-
poH. [l mpaBUIIBHOTO MU3MEPEHUsl TeMIepaTypbl HEOOX0IUMO eule psi (HakTOpoB.
[Ipexxne Bcero 3To M3iMyyaTesnbHas cnocoOHOCTh. OHa cBs3aHa ¢ Kod(UIIMEHTOM

OTpaXeHUS MPOCTOM (POPMYJION:
E=1-R (1)
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raie E —wusnmydarenbHas CIOCOOHOCTS,

R —xosdunineHT orpakeHus.

VY alCoNOTHO YEpHOro TeJis M3jaydaresibHas CIoCOOHOCTh paBHa 1. Y 06o0Jib-
IIMHCTBA OPraHUYECKUX MATEPHaJIOB, TAKMX KaK JEpeBO, IUIACTUK, Oymara, u3iyya-
TeJIbHAsT c1ocOOHOCTh Haxonutcd B auamna3one 0,8 — 0,95Meramibl, 0coOeHHO I10-
JUPOBAHHbIE HANPOTHUB HMMEIOT HMU3KYIO H3JIy4aTelbHYI0 CIHOCOOHOCThH, KOTOpas B
stom ciydae Ooyner 0,1 — 0,2.J1ns1 mpaBUIIbHOTO U3MEPEHUST TeMIepaTypbl HE00XO0-
JTUMO OTIPEJICTUTh U YCTAHOBUTH M3ITy4aTEIbHYIO CITOCOOHOCTh U3MEPSEMOTO 0OBEK-
ta. Ecm 3Hadenus OyayT BRIOpaHbI HEMPABIIBHO, TO TEMIIEpaTypa OyIeT u3MepsTh-
cst HeBepHO. OOBIYHO TIOKA3aHMS 3aHIDKAIOTCS. Tak, eciu MeTal UMEeT U3TydaTesb-
Hyto criocoOHocTh 0,2, a Ha nmatuymke yctaHoBlieH kodddumment 0,95 OH oObYHO
HCIIOJIL3YETCS TI0 YMOJTYaHHIO), TO TIpHU HaBeIeHUHU Ha HarpeThid 7o 100 € mertamm-
YeCKU 0OBEKT aTYMK OyJeT MOKa3biBaTh TeMiepaTypy okojio 25 C. KoppekTupo-
BaTh M3JIy4aTelIbHYI0 CIIOCOOHOCTh MOKHO OIPEIENIUB €€ JIs Pa3IuyHbIX MaTepua-
JIOB MO CIPaBOYHUKY, JUOO0 U3MEpsAsl TeMIepaTypy MOBEPXHOCTH aIbTEPHATUBHBIM
croco0oM, HaIpUMEP TEPMOIAPO, BHOCUTh HEOOXOAMMBIE TIOTIPABKU. XOPOLIUE pe-
3yJbTaThl IPU HE OYEHBb BBICOKHX TEMIIEPATypaxX JAET OKpacKa CrelHalbHON TepMO-
CTOMKOM, YEPHOM KPACKOU M3MEPAEMOU MOBEPXHOCTU. BTOpOM BaKHOM XapaKTepu-
CTUKOM MH(PAKPACHOTO JAaTuMKa SIBJIAETCS ONTHYECKOE OTHOIIEHHE — 3TO OTHOIIIe-
HUE PACCTOSTHUS 10 00BEKTAa U3MEPEHUN K pa3Mepy 001acTH ¢ KOTOPOM 3TH U3Mepe-
Hus Benytcs. Hampumep, ontudeckoe otHomenune 10:1o3Havaer, 4To HAa pacCTOSTHUH
10 meTpoB pa3mep IJIOLWAAH, C KOTOPOIl BEAETCA U3MEPEHUE TEMIEPATypPhl COCTaB-
nsiet 1 metp. CoBpemeHHbIe HHPPAKpPACHBIC JATYHKH TEMIIEPATYPhl UMEIOT ONTHYE-
ckoe otHomienue pocruratonpe 300:1.0OcHoBHBIE JOCTOMHCTBA HH(PPAKPACHBIX JaT-
YUKOB TEMIIEPATYphl: MAJIOE BPEMsI OTKIIMKA. DTO camble OBICTPOJIECUCTBYIOIINE NaT-
YUKA TeMITepaTypbl. BO3MOXKHOCTh M3MEPEHUST TEMIEPATYPhl IBIKYIINXCS OOBEK-
TOB. MI3MepeHus: Temneparypsl B TpyAHOJOCTYIIHBIX U OMACHBIX MecTax. M3mepeHue
BBICOKUX TEMIIEpATyp, TaM, TJie Ipyrue JaTUuKu yxe He padoratot. K qocronHcTBam
MO>KHO OTHECTH TO, YTO OTCYTCTBYET HEMOCPEICTBEHHBI KOHTAKT C OOBEKTOM U CO-
OTBETCTBEHHO HE MPOUCXOJIUT €T0 3arpsi3HEHUSI. DTO MOKET ObITh BaXKHO B MOIYIIPO-
BOJHUKOBOM MPOMBIILIEHHOCTH WX (DapMalieBTHKE.

Tepmomempol conpomuenenus - 370 PE3UCTOPbI, U3TOTOBJIEHHBIE U3 IUIATH-
HBI, MEJIU WK HUKeNS (puc. 7). DTO MOTYT OBITh IPOBOJIOYHBIC PE3UCTOPHI, JINOO Me-
TaJUTMYECKUI CIIOM MOXKET OBITh HANBUICHHBIM Ha M30JIMPYIONIYIO MOJIOKKY, OOBIU-
HO KepaMHUYECKYI0 WM CTCKISTHHYIO. [InaTuHa warie Bcero mpuMEHSeTCS B TEPMO-
MeTpax CONMPOTUBIICHUS M3-3a €€ BHICOKOW CTAOMIIBHOCTH M JIMHEWHOCTH M3MCHCHHUS
COTIPOTUBJICHUS C TeMrepaTypoi. Meab UCTOIb3YETCSI B OCHOBHOM JIJISl U3MEPCHHUS
HU3KUX TEMIIEPATyp, a HUKEJIb B HEIOPOTUX NMATYMKAX I U3MEPEHHs B JHAMa30HE
KOMHATHBIX TeMIeparyp. /(s 3amuThl oT BHENTHEHN Cpe/bl TUTATUHOBBIE TEPMOMETPHI
COMPOTHUBJIEHUS TOMEIAIOT B 3alIUTHbIE METAJUIMUECKUE YEXJIbI U U30JIMPYIOT Kepa-
MHUYECKUMH MaTepuaIaMu, TAKUMU KaK OKCUJ] TFOMUHUS WU OKCUJ MarHus.
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Pucynok 7 - TepMoMeTpbI COPOTUBIICHUS

Takast H30JIAIMS CHIYKACT TaK e BO3JEHCTBHE BUOpAIIMY U yIapOB Ha JaTYHK.
OpmHako BMECTE C JIONMOJIHUTEIBLHON M30JISIIMel pacTeT M BpeMs OTKIIMKA JaTYMKa Ha
pe3Kue TeMIlepaTypHble U3MEHEHHs. [[JIaTHHOBBIE TEPMOMETPHI CONPOTHBIICHHUS OJI-
HU W3 CaMbIX TOYHBIX JATYUKOB TeMreparypbl. Kpome Toro, OHM CTaHIapTU3HPOBA-
HbI, YTO 3HAYWTEIBHO YIPOINAET HMX HCIOIb30BaHue. CTaHAapTHO MPOU3BOISTCS
natunku comnpotuBieHueM 100u 1000 Om. U3meHnenne conpoTUBICHUS TaKUX JaT-
YUKOB C TEMIIEpATypOl JaeTcs B JIOOBIX TEMAaTHUUECKHX CIPABOYHHKAX B BHJIE TaO-
a1 win popmyt. J{namazoH U3MEpeHnil TIIATHHOBBIX TEPMOMETPOB COMPOTHUBIICHUS
coctapisieT -180 € +600 €. Hecmotps Ha M30JAIMIO, CTOUT 00eperatb TepMOMET-
PBI COTPOTUBJICHUS OT CHJIHHBIX YJIAPOB M BUOPAIIHAH.

Pucynox 8 - Tepmomapsr.

Tepmonapwt nipeCTaBISIIOT COOOM JBE MPOBOJIOKH U3 Pa3IMYHBIX METAJIOB,
CBApCHHBIX MEXIy COOOM Ha OAHOM M3 KOHIOB. OH OTKpPBUI, YTO €CJIH COCIUHHUTH
7IBa MPOBOTHUKA W3 Pa3HOPOJIHBIX METANIOB TAKUM 00pa3oM, 4To Obl OHU 00pPa30BHI-
BAJIM 3aMKHYTYIO LEMb U MOAAEPKUBATh MECTA KOHTAKTOB MPOBOJIHUKOB MPU Pa3HOU
TeMrepaTrype, TO B IE€MU MOTEYET MOCTOSHHBIA TOK. DKCHEPUMEHTAIbHBIM IyTEM
OBLTM TIOIOOpaHbBI TTAPhl METAJUIOB, KOTOPHIE B HAMOONBINECH CTETICHH TMOIXOAT IS
M3MEpPEHHs TeMITepaTyphl, 00J1afasi BHICOKONW YyBCTBUTEIHLHOCTHIO, BPEMEHHOU CTa-
OMJIBHOCTBIO, YCTOMYMBOCTHIO K BO3/CHCTBUIO BHEUIHEH cpenbl. JTO, HampuMmep, na-
PBI METAJIJIOB XPOMEJIb-aJUIIOMEIIb, MEIb-KOHCTAHTAH, YKeJI€30-KOHCTaHTaH, MJaTUHA-
miatuHa/poaui, peHuii-Boabdpam. Kakaplii THII TOIXOIUT ISl PEIICHHS CBOUX 3a-
na4d. Tepmomnapsl xpomenb-aaomMenb (Tun K) UMEIOT BBICOKYIO YyBCTBUTCIBHOCTD U
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CTaOMIIBHOCTH U paboTaroT 10 Temriepatyp BmioTh A0 1300 € B okuciutensHOM min
HelTpaabHON aTMocdepe. DTO OJIMH U3 CaAMBIX PaCIPOCTPAHEHHBIX TUIIOB TEPMOIIAp.
Tepmonapa xene3o-koHcTaHTaH (Tum J) paboTaeT B BaKyyme, BOCCTAHOBUTEIIbHOW
Wi uHEpTHOUM atMocdepe npu Temrneparypax 10 500 €. [Ipu BbICOKMX TeMIiepary-
pax 10 1500 € ucnonp3yroT TepMomnapsl miaTuHa- miatuHa/poauit (tun Sumu R) B
KepaMHYeCKHX 3allMTHBIX KOoXyxax. OHHM TPEKpacHO H3MEpSIOT TeMIeparypy B
OKMCIIUTEIIbHOM, HEUTPAJIbHOM CPENIE U BAKyyME.

Cucrema aBTOMATHYECKOTO YIPABICHHUA BKIOYaeT B Ce0s U3MEPUTEIb-
peryisiTop, n300pakeHHbINH Ha pucyHke 9. Perymsarop cocrout u3: 1 —3KkpaH TEKyIIEro
3HadeHus Temreparypbl [{U1; 2 —skpan 3Ha4eHUs TEKyIIeH ycTaBKa, BpeMsi paboTHI,
pexumbl STOP u ABapus, xox aBapuu [[12; 3 —skpan 3HaYEHMS BBIXOTHOTO CUTHA-
na (MomrHOCTH) B KaHaie 1[13; 4 —3kpaH 3HaueHHUs HOMepa 00bEKTa U KaHaJIa depes
toukyl{4; 5 —kHOMKa MporpaMMUPOBaHUA U 3a[JaHUs PEKUMOB paboThl mpudopa; 6 -
KHOIIKA 3ayck/0CTaHOBKA MHIUIUpYyeMoro o0bekTa, nmepeBoa STOP-RUN u oopat-
HO; / - UHIUKATOPbI paboThI pUdOpa.

YHHBEPCANbHEA BOCBMMEAHANBHERA NAA-PETYNRTOP
ARAPWE
1 HACTP. Ml 7

JHANEHAE

YCTARKA

2 - : EFEME

PREST T

TPM148 R
Pucynok 9 - Usmepurens-perynstop OBEH TPM 148.

Ha nepenneil manenu perymnaropa pacroiokKeHbl CBETOAUObI, KOTOPbIE MTOKa3bl-
BalOT COCTOSIHUE, B KOTOPOM HAXOIHUTCS MIPHOOP:

«ABAPUS» — xputndeckoe aBapuitHoe coObiTe (0OpBIB TaT4HKa, TIEpErpes,
U T.I1.) U OOBEKT Meperien B peKUM aBapuH,

«HACTP.IIN1» — aBTOMaTuyeckas HacTpouka mnapamerpoB [IN/I-
perymsTopa st OJHOTO U3 00BEKTOB;

«YcraBka» — [{2 unaunmpyertcs ycTaBka,;

«Bpems pa6ore» — LIU2 unaunupyercs Bpems;

«["opu30HTAJILHBII PSIT CBETOAMOI0B» — COCTOSTHUE PA0OTHI IO IKITFOYCHHBIX
JaTYUKOB K ITPUOODY.
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[TomrMO cBEeTOMOIOB HA TEPEIHEN MaHEM PACTION0KEHBI KHOTIKHU, TTPEI0CTaB-
JISIONIME TIOJH30BATEN0 MIMPOKKE BO3MOXKHOCTH ISl YIIpaBJIeHUs (PyHKIIMOHUPOBA-
HUEM npudopa:

cion 2-3 ceK — 3anyck/ocTaHoBKa UHauUMpyemoro oobekTa. lNepesog STOP-RUN u obpaTtHo.
* IE — Nepexoa B peXum NporpaMMUpoBaHus.

* E — nepexod B pexum "ObIcTporo” 3agaHua ycTaBKu.

@, g - cmeHa\ kaHana. OQHOBpPeMEHHOE HaxaTne — BK/BbIKM LMKINYECKOW CMEHbI KaHaMoB.
E — COBUI MHAUKaLUWUKW, NpocMoTp koaa ABapuu.

E — BbIKIKOYeHe ABapnn 1 aBapuMHON CUrHann3auuu.

* 'g — BKIMOUYEHUE/OTKITIOUEHUE PYYHOro YNpaBneHna MOLLHOCTLIO B KaHarne.
@ * (" ] — U3MeHeHWe napaMeTpa npu py4HOM ynpasieHUn MOLLHOCTLIO.

E * * E — NpUHyauTeneHana nepesarpyska npudopa.

+ E — zanyck AHP M.

+ E — 3anycK CTUPOBKN.

E * E * E — BO3BPAT K CTAHAAPTHbIM CETEBbLIM HAaCTPOWKaM.
Ha pucynke 10noka3zaHa npuHIMNUAIbHAs cXxeMa Ja0opaToOpHON YCTaHOBKH.

Pucynoxk 10 —IIpuHnunuanbaas cxema 1adopaTOpHOTO CTEH/IA.

2. ITopsadok evinonnenus padomaul
Buumanune! Briouarbh yCTaHOBKY M BBINOJIHATH KakHe-TH00 JeiCTBUS €
npudopamu nonyckaercsi TOJIBKO ¢ pa3pemenust npenoxaBartes!

1. BximouuTh ycTaHOBKY BbikiTtodaresneM SBL.IIpu sTom momkHa 3akedbcs Jamiia
uHnukaiu HL1, a Ha skpane m3mepurensa-perymsitopa PK1 orobpasurcs teky-
11ee 3HaUeHHEe TeMIepaTypbl 00beKTa yrpasieHus. Vcronb3ys KHOMKY yrpasiie-
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A W
HUS u MPOM3BOAMM OIPOC TEMIIEPATYPhl ¢ KKIOro KaHayla (J1aTduka
1...8).I1oka3anwus ¢ 1111 3amuceiBaeM B Ta0miry 1.

. 3amaTh 3HAUCHHE YCTAaBKU (TeMmIeparypa, KOTopas JO/DKHA ObITh B OOBEKTE

YIpaBICHUHN) Ha M3MEpUTEIe-PerysaTope yKa3aHHoe mpernojaBarenem. OQopa-
TUTh BHUMaHHe HAa padoTy peryiasitopa. [Ipu nogade HanpspKeHUs! peryssro-
pPOM Ha HarpeBaTeNbHbIM 3JIEMEHT 4epe3 TBEpIOTEJbHOE pejie, WHAMKATOpHas
Jammna pese OyAeT ropeTh, MPH OTKITIOYEHUH - TACHYTb.

Bxirounts m3mepurenb-perynsitop Ha 15 cexyna. /s sToro HeoOXoauMo Ha-
KaTh M yICPKUBATh KHOMKY 6 «ryck/cTom» (CM. pHCYHOK 2) 3 CEKyHbI, U4TO
NPUBEIET K BKIIOUEHHIO peryisitopa. OTKiIoueHne paboThl PEeryisiTopa mpous3-
BOJIUTHCS TAK)KE KHOTIKON 6 «IyCK/CTOI» ¢ ylepKaHueM 3 CeK.

[Tocrne 3Toro HEOOXOAUMO CHATH U3MEHEHHE TIOKa3aHUH TEMITEPATyPhI C KaXKI0TO
JaT4MKa U 3arucaTth B Ta0muiy 1.

PaboTy BBHIMOHSIOT A0 TEX MOp, IOKa TEMIepaTypa Ha JaTduke 1 He CTaHeT paB-
HOH tyc;, =45 oC.

Tabmuua 1 —IIponecc peryaupoBaHus TeMIEpaTypbl OObEKTA YIIPaBICHUSI.

Howmep natunka

Bpewms t, ¢

0 15 30 45 60 75

JMaTuux Nel
(mperM3nOHHbIN)

JlaTumk No2

JaTumk No3

Jatunk Ned

JaTamk No5

JaTauk No6

Jatuuk Ne/

JaTank N8

te.= 45 °C

6.

7.

[To pe3ynbTaram naHHBIX TaOIMIEI 1 MOCTPOUTH B OJTHOM TUIOCKOCTH JIJIsl KaXK/I0-
0 TUTA JATYUKOB rpaMKy TEKYIIUX 3HAYECHUH TeMITEpaTyphl OT BPEMEHH.
OmnpenenuTth aOCOMOTHYIO U OTHOCHTENBHYIO TIOTPEITHOCTH KaXIOTO JaTInuKa U
MOJTyYCHHBIE PE3YyJIbTaThl 3aHECTU B TAONUIYy 2. AOCONIOTHAs TOTPENTHOCTH At
9TO PA3HOCTh MEXKIY MPEINUCAHHBIM U JICUCTBUTEIBHBIM 3HAUCHUEM PETYJIHU-
pyeMOil BEIMYMHBI B YCTAHOBHBIIEMCS peXuMe (MaKCHMallbHOE OTKJIIOHCHHE
peryJIMpyeMoi BEJIMYMHBI OT IPEAIMMCAHHOTO 3HAYCHUS).

At=h X—hy )

ma

hy — [IpeANUCaHHOE 3HAYCHHUE PEryIUPYEMO BETUUHHBI.
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h(t) A

hmax

\ 4

Pucynok 4 —IlepexonHas xapakTepuCTUKa ¢ OOJBIION JMHAMUYECKOHN OMIMOKOM

OTHOCHUTEIBHAS TIOTPEITHOCTh ATO A0COIIOTHAS MOTPEIIHOCTh, OTHECEHHAS! K
3aJIaHHOMY 3HAYEHUIO PETYIUPYEMOI BEIMUYHUHBI B ITPOLICHTAX.

hmax—h &
& = h—y [100% = 294 [100% 3)

Yy hy

Tabmuua 2 —IIponecc peryaupoBaHus TeMIEPaTypbl OObEKTA YIIPABICHUSI.

Homep natdnka h hy At % Bun narurka

max
JaTuuk Nel
(mperM3nOHHbIH)

JlaTumk Ne2

JaTumk Ne3

JaTumk Ned

JaTumk Ne5

JlaTauk Ne6

JaTuuk Ne/

Jatunk Ne8

8. CI[CH&TI) COOTBCTCTBYIOIIKMEC BbBIBOALI 11O KAXKIOMY TUITY JATYMKOB U 3aHCCTHU UX B
OTYCT.

Konmponvnuvie eonpocut
1. Kakue kaccel 1aTYMKOB TEMIIEPATYPhI Bbl 3HAETE?
2. IlpuHIumI 1efCTBUS TEPMOMETPOB COMPOTUBIICHUS ?
3. [Ipunimn aefcTBus TepMonap?
4. Yro Takoe TUHAMUYECKasi OIINOKa?
5. UTo Takoe OTHOCUTENbHAS TOTPEIIHOCTD ?
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YACTD Il

Jlabopamopnas paboma Nel
MoaenupoBaHue YJIeKTPUYECKHX CXeM YNpaBJieHusl JUHUEH /151 MPOU3BOICTBA
IUIABJIEHBIX CHIPOB

He.]'ll) paﬁon: O3HAaKOMHUTCA C OCHOBHBIMH Tpe6OBaHI/I$IMI/I, NpEAbABIACMBIMH K
CXEMaM YIIPaBJICHUA JIMHHUU ITPOU3BOJACTBA IIJIABJICHBIX CBIPOB.

IIporpamma padoTbI
1. O3HaKkoMHUTCS C OOIIUMH CBEIECHUSIMU.
2. 3yuuTh TEXHOJIOTUYECKYIO CXEMY JIMHUU MTPOU3BOICTBA TIIABICHBIX CHIPOB.
3. CocTaBUTH SIIEKTPUUYECKYIO CXEMY JIMHUU MTPOU3BOCTBA TUIABJICHBIX CHIPOB.
4. CoOpaTh AJIEKTPUUECKYIO CXEMY U ONpo0OOBaTh €€ padboTy.
5. Jlath aHanu3 U caenaTh BHIBOJIBI IO MPOJIeIaHHON paboTe.

MeToanka BbITIOJTHEHHSI PA6OThI
JIMHMS COCTOUT U3 Clieayrolnero ooopyaoanus (puc. 1):
1. [InaBuTenn

2. bydepHsbiii Tank
3. ABTOMAT JIJISl YIIAKOBKH ILIABJICHOTO ChIpa

Pucynox 1 —JIuHus A npou3BOACTBA TUIABJIEHBIX CHIPOB

[TnaButens (1) (puc. 2) npeaHasHaveH IjIs IPOM3BO/ICTBA IIABJIIEHBIX CHIPOB C
PA3JIMYHOMN peuenTypou. Pa3sMenbuUeHHbIN ChIP U IPYTUE UHTPEAUECHTHI 3arpyKarOTCA
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4yepe3 OTKPHIBAIOMIYIOCS BEPXHIOW KPBIMIKY. ['OTOBBIM TPOAYKT CIMBAETCS dYepes
KJIallaH, HaXxoJsuIuiics Ha JHe TuiaBuTens. [IpegycMoTpeHa BO3MOXKHOCTh HakKJIOHA
MOAYJISl AJiA MOJHOTO CIMBa FOTOBOTO MpoaykTa. HarpeB cMecu nmpou3BOauTCst KOC-
BeHHO mapoM ¢ nasieHueMm 0,3 MIla, nmogaromumcs B ABOMHON Kopryc. Makcu-
MaJbHO JOMYCTUMOE JIaBJIEHUE Mapa PeryIupyeTcs MPeJoXpaHUTENbHBIM KIIAIaHOM.
PabGouas temneparypa nojaepxkuBaercs apromatuuecku g0 makcumyma 95°C. Ilpe-
IyCMOTPEHA BO3MOXHOCTH IMOJJa4l OYUIIIEHHOTO Mapa HaMPsIMYIO B MPOAYKT C LIEJIbIO
YCKOPEHHUSI TIpoIiecca U KOPPEKIIMU COAepKaHus BiIard. MakCUMallbHO JIOTYyCTUMOE
BHyTpeHHee naBieHue Ha kopmyc - 0,2 MIla, koHTpoaupyeTcs mperoXpaHuTeIbHbIM
KJarmanoM. ['oMoreHu3anusi cMecu OCYIIECTBISIETCS MPU TOMOITY OJWHAPHOTO WIIH
CABOCHHOTO HO’KAa, PACIIOJIOKEHHOTO B IIEHTPE Ha JHE TutaBuTens. [IpomoimkuTess-
HOCTh 1HKAa coctaBisieT 10 - 20munyT B 3aBUCHMOCTH OT HarpeBa. CKOPOCTh HOXa
perymupyetcs miaBaHo B auanazoHe 1 500 - 3 00®6oporoB B Mun-1. Ha BepxHeit
KPBIIIKE TUIABUTEJNSI YCTAHOBJIEHA BPAIAIOIIASICS JIOMACTh ISl OYUCTKH CTEHOK BO
BpEMsI TPOIIecca CO CKOPOCThIO 22 000poTa B MUH (11 CTaHAAPTHOTO TIJIABUTEIS) U
10-40 060poToB B MuH (IS TUTABHTENS C YCKOPEHHBIM mepemelirBanreM). Koren-
IUTABUTENb O0OPY/AOBAH MAHENbIO YIPaBICHUS C BO3MOKHOCTBIO 3alIOMUHAHUA pe-
HENTYp U TEXHOJOTUYECKUX TapaMETPOB.

Pucynok 2 - I1naButens

Pabota aBTOMaTa JJIsl YIIAKOBKH IUIABJICHOTO Chipa (3) IMOJHOCTHIO aBTOMATH-
3MpOBaHA U KOHTPOJIMPYETCS AaTYUKAMHU, KOTOPHIC B ClIydae IMOJIOMKH OCTaHABJIMBA-
10T paboTy MOJTYJIS.
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Pucynok 3 —®acoBo4HbIi anmapar

[Mpunuun pabotel muHUU. [loArOTOBIEHHOE CHIPHE 3arpyKaercs B IJIABUTEINb
BPYUYHYIO WJIU TIO0 KOHBeHepy. BriOupaeTcs TeXHOMOTHUECKUN PEKUM MO COOTBETCT-
BYIOILLEH pELENType U 3allyCKaeTcs Ipolecc. B 3aBUCHMMOCTH OT METOJa Harpesa
IPOJOJDKUTEIBLHOCTD IpoLecca NpurotosiaeHus coctasuser 10-20munyt, nocne ye-
r'0 FOTOBBIN MTPOAYKT HAIpasisieTcst B OyQepHbIi TaHK U cpa3y 3allyckaeTcsl (acoBKa,
a B IUIABUTENb 3arpy’KaeTcsi HOBOE ChIPbE ISl CIAEAYIOLIETO [IUKIA IEpepadOTKHU.

["'oTOBBII POAYKT (acyeTcs B IUIACTUKOBBIE CTAKAHYMKH, OBICTPO OXJIaXK1aeT-
Csl B XOJIONWJIBHOM KaMepe WM TyHHEJE, II0CIIE Yero roTOB K IPOJaxe.

TpeGoBaHus kK cxeMe ynpaBJieHHS
1. ITepen 3amycKOM JIMHUH 10 TPOU3BOJICTBY ILIABJIEHBIX CHIPOB MPEIYCMOTPETH 3BY-
KOBYIO M CBETOBYIO CUTHAJIN3AIHIO;
2. [IpenycMoTpeTh TOaauy mapa, BKIOYEHUE HOKA U JIOMACTEH JIJIS1 OYUCTKH CTEHOK
wiaBuTens (1) oTHOBpEeMEHHO;
3. OcymIecTBUTH MPOIECC MPUTOTOBJICHHUS ChIpa B IJIABUTENE C BBIACPKKOW BPEMEHH
YCTAaHOBJICHHON TEXHOJIOTHUECKUM MPOIIECCOM;
4. OcyiiecTBUuTh (HacoBKY MPOAYKTA MOCIIEC OTKIHOYCHHUS Mapa, HOXKEH W JiomacTeit
JUTSL OYMCTKH CTeHOK miaButess (1).

KoHTpoJibHBIE BONIPOCHI
1. HazoBute OCHOBHBIE TpeOOBaHUs, MPEIbIBIIEMbIE K CXeMaM aBTOMATUYECKOIO
yIIpaBJICHUS JIMHUEH I IPOM3BOJICTBA IJIABJIEHBIX CHIPOB,;
2. Kakumu ycTpoiicTBaMu KOHTPOJIUPYETCs mpolecc (pacoBKy;
3. U3 kakoro 060py0BaHMs COCTOUT JIMHUSA IJI TPOU3BO/ICTBA IJIABJICHBIX CHIPOB;
4. 3aueM HE0OXOUMO 3BYKOBAasi U CBETOBAsI CUTHAJIM3AIUS TPU 3aITyCKe JIMHUU.
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Jlabopamopnas paboma Ne2
MoaeaupoBaHue JIEKTPHYECKUX CXeM YIpaBJIeHUsl TUHUEN ISl POU3BOACTBA
3epPHOBOT0 TBOPOTA

Heanb pabdoTbl: 03HAKOMUTCS C OCHOBHBIMU TPEOOBAaHUSMH, MPEIbSIBISIEMBIMU K
cXemam YIpaBJieHUs TMHUU TPOU3BOJICTBA 3€PHOBOIO TBOPOTa.

IIporpamma padoTbI
1. O3HaKoMUTCS C OOUTUMU CBEIICHUSMH.
2. VI3y4HTh TEXHOJIOTHYECKYIO CXeMY JIMHUH ITPOU3BOJICTBA 3€PHOBOT'O TBOPOTA.
3. CocTaBuTh JIEKTPUIECKYIO CXEMY JIMHUW IIPOU3BOJICTBA 3€PHOBOTO TBOPOTa.
4. CobOpath IMEKTPUUECKYIO CXeMY U OmpoOoBaTh ee padboTy.
5. JlaTe aHanm3 U cAenaTh BHIBOJBI IO TIPOJICITAHHON padoTe.

MeToauka BbINOJTHEHUS PA0OThI

Pucynok 4 - JIuaust npou3BoACTBa 3¢pHOBOro TBopora (1l-BepTHKalbHBIH TBOPOTOM3-
TOTOBUTEIb, 2-TPyOUaThIi OXJIAAUTENIh, 3-MOIYJb YACTUYHOTO OTACJICHHS CHIBOPOT-
KU U 3anoyiHeHust Gopm, 4-Tenexka s TBOpora, S-aBToMar s yrnakoBku, 6-CIP
MOWKa)

W3 anmapaTtHOro y4acTka HOPMAJIM30BaHHOE U MACTEPU30BAHHOE TPU TEMIIE-
patype 7/2-78 °CMOJI0KO OXJIaKAaeTcs A0 TEXHOJOTHYECKH HEOOX0IuMOM Temrmepa-
TYpbI M TIOJaeTcs B TBoporousrotosureib (1) (puc. 5), mis KpaTkoro wiu JIUTENb-
HOT'O TIporecca.

ChIBOpPOTOUHO-3EpHOBAsI CMECh TOAACTCS MPU TTOMOIIM 00BEMHOT0 Hacoca Ha
oxjamutenb (2), rae oxnaxaaercs g0 27-30 °C.

OxmaxieHHasi CHIBOPOTOYHO-3EPHOBAsI CMECh IMOJACTCS B OTICIUTENb CHIBO-
potku (3), rae npoucxoaut otaenenue a0 90% ceiBopoTku. Bpems mpomecca 15-20
MUH.

Moiika ocymiecTBIsIeTCsl IEHTPAIN30BAHHO M JIOKAJTBHO MOIOTCS OTICIbHBIC
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MO/JTYJIH.

Pucynok 5 —TBOpOrou3roroBUTeNb

TpeGoBaHusi K cXxeMe yIpaBJIeHHs
1.Tlepea 3amycKOM JIMHMM TI0 MPOM3BOJCTBY 3€PHOBOIO TBOpPOTra MPEAYCMOTPETH
3BYKOBYIO M CBETOBYIO CHTHAJTH3AIINIO;
2. Ocyl1ecTBUTh 3aMyCcK MeXaHu3MoB (TBoporousrotoButes (1) —rojgoBHOM Mexa-
HHU3M, Hacoca TpyO4aroro oxiaautens (2), MOAyJs YaCTUYHOTO OTIIEJICHHS ChIBO-
potku (3)) B mocse10BaTeIbHOCTH 00PATHOM JBHMKEHUIO MIPOIYKTA;
3. IlpenycmoTpeTh OTKIIOUEHHE TBOporousroToButens (1) uepe3 3agaHHbI TEXHO-
JIOTUYECKUM TIPOIIECCOM MPOMEKYTOK BPEMEHHU U MOCIEAYIOINLYIO BBIIEPKKY BpeMe-
HHY Ha OTKJIFOYCHHE HAcoca TpyOuyaTtoro oxiaaurens (2) ¢ MOAyJIeM Y4aCTUYHOTO OT-
AeseHus CeIBOpoTKH (3);
4. OcymiecTBUTh BKJItOUeHHE (DacoBku (5) mocie OTKIIOYCHHS MOJYJIsl YaCTUYHOTO
OTJeNIeHUs CHIBOPOTKH (3);
5. TIpemycMOTpeTh BO3MOKHOCTh PYYHOTO BKJIFOUeHHs MOWKH (6) mocie GpacoBKH.

KoHTpoJibHBIE BONPOCHI
1. HazoBute OCHOBHBIE TpeOOBaHUS, MPEIBSIBISEMBIE K CXeMaM aBTOMAaTHYECKOTO
yIIPaBJICHUS JIMHUEH MPOU3BOICTBA 36PHOBOTO TBOPOTa,
2. U3 xaxoro 000py1oBaHHsI COCTOUT JIMHUS JIJISl IIPOU3BOJICTBA 36PHOBOTO TBOPOTa,;
3. 3aueM HEOOXOAMMO 3BYKOBas U CBETOBAsI CUTHAIM3AIIMS TIPHU 3aITyCKe JTNHUU.
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Jlabopamopnas paboma Ne3
MopaeaupoBaHue dJIEKTPHYECKHX CXeM YIIPaBJIeHUs alapaTHOro yyacrka YBT
(YIbTpaBBICOKOTEMIIEPATYPHOIT) ePepadOTKH MOJIOKA

Hean pabdoThbl: 03HAKOMUTCS C OCHOBHBIMU TpeOOBaHUSMH, MPEIbSBISIEMBIMU K
cxemawm yIpaBJieHus amnmnapaTHoro yyactka Y BT nepepaboTku Mosoka.

IIporpamma padoTbI

1. O3HaKOMUTCS C OOITUMU CBEICHUSMH.

2. 3yunTh TEXHOJOTHYECKYIO0 cxeMmy ammapaTHoro ydactka Y BT mepepaboTtku mo-
JIOKA.

3. CocTaBUTh JIEKTPUUYECKYIO CXeMy ammapaTtHoro ydactka YBT mepepaboTtku mo-
JIOKa.

4. CoOpaTh AJIEKTPUUECKYIO CXEMY U OIpo0OOBaTh €€ padboTy.

5. Jlath aHanM3 U caenaTh BHIBOJIBI IO MPOJIeIaHHON paboTe.

MeToauka BbINOJHEHHUS PA00ThI
AnmnapatHeiii yuactok YBT nepepaboTku MOJ0OKa COCTOUT U3 CIAEAYIOIIUX Me-
XaHU3MOB (puc. 6):
1. Tank u1s XpaHEHUsI MOJIOKA MJTM KOMIIOHEHTOB

2. Ycranoska YBT (UHT)
3. AcenTn4yecKkuii TaHK

Pucynok 6 —Anmnaparnsiif yaactok YBT nepepaboTku Mosioka

Tank (1) (puc. 7) mpeaHa3HauYEH JIJIs1 XPAaHCHHS
* IEJIBHOTO CHIPOTO
* MaCTEPU30BAHHOIO
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00€3>KHPEHHOTO MOJIOKA
* CIIMBOK
* CBIBOPOTKH
0OpaTHOM CHIBOPOTKHU
* WU APYTUX KUAKAX KOMIOHEHTOB TEXHOJIOTMYECKOTO MpOoIecca.
JlaHHBIE EMKOCTH MOTYT YCTAaHABIIMBAThCS KaK BHYTPH, TaK U CHAPYKU MPOU3-
BOJICTBEHHOT'O TTOMEILIEHUS, B TOPU30HTAILHOM U BEPTHUKAJILHOM HCTIOJHEHUHU.
TexHonoruueckue ocoOeHHOCTH TaHka (1): Js MCKIIOYeHHs TIeHOoOpa3oBa-
HUS TIOCJIE€ 3alOJHEHUS] TaHKa BKJIIOYAETCA MeIlajKka, KOTOopas BBIMEIIMBAET MpO-
aykt. brarogapst Memanake MpoayKT ABHKETCS PaBHOMEPHO MO BceMy 00BeMy, YTO
o0OecrieunBaeT OJIMHAKOBYIO TeMIIepaTypy IPOAYKTa U MPEAOTBpAIlaeT OTCIauBaHHE
KUPOBOM (hpakuu HA MOBEPXHOCTU. TaHK TEPMOH3OJIMPOBAH, PU MOMOIIH LEI0CT-
HO CBapCHHOW HEpKaBEIOIeH OOIMMBKY, CHa0XkeH MoroImmMu rojoBkamu mis CIP —
MOWKH, OTIYLIMHOMN U NIAHEJIBIO YIIPABJICHUS.

PI/ICYHOK 7 - Tank AJIs1 XpaHCHUS MOJIOKA UJIM KOMIIOHCHTOB

[ToaroTOBICHHOE MOJIOKO TIOCTYITAET B CEKIMIO TEPMH3AIUH, I TI0OIBEPraeT-
Csl yIbTpaBBICOKOTEMIEpaTypHoii 00paboTke mpu temmeparype 138-140°Cc BwI-
TIEPKKOM 4 cex 1 mocleyronum oxnaxaeanem 1o 20-24°C.

Takoit Bua 00paOOTKH MPUMEHSETCS TIPU MTPOU3BOJCTBE MUTHEBOTO MOJIOKA C
JUTATEITHHBIM CPOKOM XPaHCHHS.

ABTOMaTH3UPOBAHHAS CTCPUIN3AIMOHHO-OXJIAUTEIIbHAS YCTAHOBKA IS BBI-
cokoremmeparyproii oopadotku YBT (UHT) (2) (puc. 8) ykomiuiekToBaHa TpyOHBIM
TEIJIO0OOMEHHUKOM W TOMOTECHHM3aTOPOM IpeIHA3HAueHA /I CTCPHUIIU3ANK U TIPO-
M3BOJICTBA CTEPUIIM30BAHHOTO MOJIOKA.

Pexxumbl paboThI yCTaHOBKH:

e Bxoxa 5°C;
* romoreru3anus 75°C;
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* crepmmm3anus 138-140°Ce Beimepxkoit 4 cek;
e Beixox 20-25°C.

YcranoBka YBT ( UHT ) cipoektupoBaHa ¢ BBICOKO# CTENCHBIO PEreHEpaIlum
He MeHee 55%, ocHallleHa cUCTeMOM Oe30MacHOCTH, TAPAaHTUPYIOIIEH PEKUM CTEpPH-
au3anuu. B ciaydyae HapylieHus peXruMa MOJOKO BO3BpAIlaeTCs Ha MOBTOPHYIO 00-
paboOTKy B aCeNTUYECKUI TaHK.

PucyHok 8 - ABTOMaTH3UpOBaHHAS CTEPHIN3AIMOHHO-0XJIAJIUTEIIbHAS YCTAHOBKA
1151 BBICOKOTeMIepaTypHoii oopadbotku YBT (UHT)

Acentuuecknii Tank (3) (puc. 9) mpeaHazHayYeH A COXpPAHCHHS IPOAYKTA
CTEPUIIbHBIM.

Pucynox 9 - Acentruueckuii TaHK
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TpeboBanus Kk cxeMe ynpapJieHUsI
1. Ilepen 3anyckoM ammapaTHoro ydactka YBT mepepaOoTku Mojioka MpeaycMoT-
PETh 3BYKOBYIO M CBETOBYIO CUTHAJIU3ALIMIO;
2. llpeaycMoTpeTh BKIIFOYCHHE MelIaaku TaHka (1) mpu TOCTHKEHUU TTPOJTYKTOM €ro
BEPXHETO YPOBHH;
3. OcymiecTBUTh OTKIIFOYCHHE MOJa4yM mapa B ycraHoBkM YBT (2) mo moctmwkeHnn
3aJJaHHOM TEXHOJIOTUEU TEMIIEPATYPHI;
4. IIpenycMOTpeTh OTKIIOUEHHUE BCETO alMapaTHOTO y4acTKa MNPy JOCTUKEHUHU BEpX-
HETO YPOBHS B aCENTUYECKOM TaHKe (3).

KonTpoabHbIe BONPOCHI
1. HazoBuTe OCHOBHBIE TPeOOBaHUs, MPEIBSIBISEMbIE K CXeMaM aBTOMAaTHUYECKOTO
ynpapieHus anmnapatHoro yuyactka ¥YBT nepepaboTku Mosoka,;
2. 13 xakoro ob6opyaoBanus coctout Junus s Y BT nepepaboTku Mooka,
3. Kakue naTurku ucnosib3yroTcs Ha anmnpatHoM ydactke Y BT nepepaboTku Mosoka.
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Jlabopamopnas paboma Ne 4
MonesupoBaHue JIEKTPHYECKUX CXeM YIIpaBJIeHHUsl JUHUEl MPON3BOACTBA
CJIMBOYHOI0 MacCJia

Heanb pabdoTbl: 03HAKOMUTCS C OCHOBHBIMU TPEOOBAaHUSMH, MPEIbSIBISIEMBIMU K
cXemaM YIpaBJIeHUs JIMHUHU MPOU3BOJCTBA CIMBOYHOIO Macja U MPUHIHUIIOM UX CO-
CTaBJICHUS.
IIporpamma padoTsI
1. O3HaKoMUTCS C OOUTUMU CBEJICHUSMH.
2. V3y4nTh TEXHOJIOTHYECKYIO CXeMY JIMHUU MTPOU3BOJICTBA CIIMBOYHOTO Maca.
3. CocTaBuTh 3JMEKTPHUUECKYIO CXEMY JIMHUU MPOU3BOJCTBA CIMBOYHOTO Maca.
4. CoOpatb 3MEKTPUUYECKYIO CXEMY U OIPOOOBaTh €€ padoTy.
5. JlaTe aHanm3 U cAenaTh BHIBOJBI IO TIPOJICITAHHON padoTe.

MeToauka BbITIOJTHEHUSI PA0GOTHI

ChauBOYHOE MAciO SIBJISETCS OJHUM M3 CaMbIX IHPOKO PacIpOCTPAHEHHBIX
MOJIOYHBIX TPOAYKTOB. TEXHOJOTHS €r0 W3TOTOBJICHHS W3BECTHA YEIIOBEYECTBY C
ApeBHUX BpeMeH. Torma Jroau mpocTo OTASTSUTH CITMBKHA OT MOJIOKA U 3aTéM B30MBa-
JM WX, MOJyYas TeM caMbIM 0OoJiee TUIOTHYIO MacCy. B HacTosiee BpeMs TEXHOJIO-
THH TIOJTyYEHHUs Maclia CTalld 3HAUYUTEIhbHO Oojiee pa3HOOOpa3HBIMH U CIIOKHBIMU. B
3aBHCHUMOCTH OT CBIPbSl M TEXHOJIOTUU MPOU3BOJICTBA MACIO MOAPA3ICISIOT Ha CIIU-
BOYHOE M ToruieHoe. CIMBOYHOE Macjio MOJy4yaroT ABYMs crioco0aMu: cOMBaHHEM
CIMBOK M MPE0Opa30BaHNEM BBICOKOKHUPHBIX CIIMBOK B CTPYKTYPY CIMBOYHOTO Mac-
Ja (TepMOMEXaHWYSCKUM HIIM BaKyyMHBIM). TOIUIEHOE Macjio — MPAaKTHYECKH YHC-
THI MOJIOYHBIN KUP, TIOJYYCHHBIN MEepPETAIUTMBAHUEM CIMBOYHOTO HECTAHIAPTHOTO
(o BKyCy, KOHCHCTEHIINH, 3a1axy U Jp.) Macla.

[Tpr POM3BOACTBE CIMBOYHOTO Macjia METOJOM COWBAHWS CIMBKU MacTEpH-
3y1oT nipu Temreparype 90-95T, oxnaxnarot 10 1-4°C 1 moaBepraroT cO3peBaHUIO B
tederne 1-3 gacoB, BO BpeMsi KOTOPOTO MOJIOYHBIN JKHUP 3aTBEpHAEBACT, OCIKOBHIC
000JIOUKH >KUPOBBIX MIApPUKOB HaOyxaroT. [Ipu BbIpabOTKe KMCIOCIMBOYHOIO Macia
B CJIMBKH TE€pe]l CO3PEBAaHUEM BHOCST 3aKBACKY M3 YHUCTHIX KYJIBTYP MOJOYHOKHCIIBIX
1 apoMartoOpa3yrommx Oakrepuii. Co3peBIre CIMBKH COMBAIOT B MacIOM3TOTOBUTE-
JSIX TIEPUOUIECKOTO MJIM HETPEPHIBHOTO neicTBus. [lpu cOmBanum 6emkoBbie 000-
JIOYKU KUPOBBIX MIAPUKOB paszpymatorcsa. OcBOOOXKACHHbIE OT 000J04YeK, OHU CITHU-
MAOTCS B MACJISIHOE 3€PHO, OCTaJIbHYIO YaCTh CIMBOK — MAXTy — OTHAEJSIOT OT 3€pHAa.
3epHO MeXaHWYECKH 00padaThIBAIOT, MOTyYasi U3 HEro CIUIONIHONW MOHOJIUT Macia. B
nporecce 00paboTKH PEryaupyroT KOJIMYECTBO BJIaru B mMacie, JOBOJsS €ro 10 CTaH-
JIapTHOTO COACPIKAHMS.

CocTaB TUHUU IO TIPOU3BOJICTBY CIMBOYHOTO Macjia HEMPEPHIBHBIM METOJIOM
(puc. 10):
* [IpuemusIii 6axk;
e Hacoc;
* CTepunu3atop CKpeOKOBBI;
* bak HanopHsIN;
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» Cemnaparop CIMBKOOTAECIUTEND,;
* BanHa nactepu3annoHHas;

* Hacoc;

Macnoob6pa3oBaTenb.

TpeGoBaHus Kk cxeme ynpasJieHHs
1.1lepen 3amyckoMm JIMHUM IO TPOU3BOACTBY CIMBOYHOI'O Macia MPEayCMOTPETh
3BYKOBYIO U CBETOBYIO CUTHAJIU3AIHIO;
2.3aTeM IpOMCXOIUT ONPOC NAaTYUKOB B MIPUEMHOM Oake, M Py HAJHMYUU MOJIOKA B
NpueMHOM Oake, 3alycKaeTcs CTepUIM3aTOp CKPeOKOBBIM, HACOC M OTKPHIBAETCA
AIIEKTPOMArHUTHBIN KJIallaH B MPUEMHOM Oake;
3.IIpu cpabarbiBaHUM AaTYMKa BEPXHETO YPOBHS B HANOPHOM Oake, 3aKpbIBACTCA
AIIEKTPOMATHUTHBINA KJIAalmaH B MPHUEMHOM 0ake M uepe3 BBIACPKKY MO BPEMEHU OT-
KJIIOYAIOTCS HAcoC M CTEpUIIM3aTOp CKPEOKOBBIM. 3aTeM 3alyCKaeTcsl cemaparop-
CJIUBKOOT/ACIUTEb.
4. Ilpu cpabaThIBaHUU JAaTYNKA HUKHETO YPOBHS B HAIIOPHOM Oake, MPOUCXOIUT OT-
KIIIOYEHHE CenapaTopa-CIUBKOOTACIUTENS U 3allyCK BaHHBI actepu3aunoHHou. [o-
CJIe ATOTr0 MPOMCXOIUT MPOLECC MacTepru3alnu cIMBoK. [1o ucteueHnn BpemeHu nac-
Tepuszanuu Bmouyaetca Hacoc Ne2. [Ipu cpabaTbiBaHNM AaTYMKa HU)KHETO YPOBHS B
BaHHE NACTEPU3ALMOHHON MPOUCXOAUT OTKIIOUEHHE HACOCa U BKIIOUEHUE MACIIOH3-
rotoButesnd. [locie 3Toro mpoucxoauT npouecc U3rotopiaeHus mMacna. Ilo ncreuennu
BPEMEHHU MAacCJIONPUTOTOBJICHUSI OTKJIIOYAETCSI MAcIOU3TOTOBUTENIb U JIMHUSA OTKIIIO-
qaeTcsl.

macnoobpasosaTtens
6ak cenaparop \ P

CTepUAN3aTop HaNOPHLIA CIMBKO-OTAeNInTeNb
cKkpebKoBbLIN 7
; ' #

Ha
dacosky

NPUEMHBIA
aK

Pucynok 10 —TexHonorus npou3BOJCTBa CIMBOYHOTO MacIa.

KoHTpoJibHBbIE BOIPOCHI
1. HazoBuTe OCHOBHBIE TPEOOBaHUS, IPEIBABIISIEMbIE K CXEMaM aBTOMAaTHYECKOTO
yIpaBJIeHUs! IMHUEN MTPOU3BOACTBA CIMBOYHOTO Maca.
2. Onuiute paboTy JUHUU POU3BOICTBA CIIMBOYHOTO Macia.
3. Kakum 06pa3om ocyIiecTBIIsSIeTCs] KOHTPOJIb YPOBHSI MOJIOKA B IPUEMHOM Oakxe.
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Jlabopamopnas paboma Ne 5
MoaeaupoBaHue 3JIeKTPHYECKUX CXeM YNPaBJIeHUsI JIMHUHU /IS MPOU3BOICTBA
CTEPUIN30BAHHBIX MOJIOYHBIX POTYKTOB

He.]'lb paGOTbI: O3HAKOMUTCI C OCHOBHBIMH TpC6OBaHI/I$[MI/I, NpEAbABIACMBIMA K
CXEMaM YyIpaBJICHUA JIMHUKW JJIA IIPOU3BOACTBA CTCPUIM30BAHHBIX MOJIOYHBIX IIPO-
AYKTOB U IIPUHOHXIIOM HUX COCTABJICHMA.

IIporpamma padoTbI

1. O3HaKOMUTCS C OOITUMU CBEICHUSMH.

2. 3yunTh TEXHOJOTUYECKYIO CXEMY JIMHUW JUISl TIPOU3BOJICTBA CTEPHIIM30BAHHBIX
MOJIOYHBIX TTPOYKTOB.

3. CocTaBUTh AJCKTPUYECKYIO CXEMY JIMHHH JUIsl TPOU3BOACTBA CTEPUIIM30BAHHBIX
MOJIOYHBIX TPOAYKTOB.

4. CoOpaTh IEKTPUUYECKYIO CXEMY M ONPOOOBATh €e padoTy.

5. Jlath aHanM3 M caenaTh BEIBOBI 1O POAETIaHHON padoTe.

MeTtoauka BbITIOJTHEHUS] PA0OTHI
JIHMS COCTOUT U3 clieayrolero odopyaosanus (puc. 11):

1-raHK JUI XpaHEHUsT MOJIOKA WJIM KOMIIOHEHTOB (puc. 7),
2-MOJlyJIb PACTBOPEHHS CYyXOI0 MOJIOKA,
3-MOyJib BHECEHHSI I00aBOK,
4-ycranoBka YBT (UHT) (puc. 8),
5-acenrtnyeckwii TaHK (puc. 9),
6-(hacoBOYHBII anmapar.

Pucynox 11 —JIuHus 1y IPOM3BOJICTBA CTEPUIIM30BAHHBIX MOJIOYHBIX MPOJAYKTOB
(1-raHK A1 XpaHEHUs] MOJIOKA WJIM KOMIIOHEHTOB, 2-MOJYJIb PACTBOPEHHUS CYXOTO
MOJIOKa, 3-MOJyJIb BHeceHus 100aBok, 4-yctanoBka YBT (UHT), 5-acentuueckmuii
TaHK, 6-pacoBoYHEII ammapar).

Monyiabs pacTBopeHus cyxoro mosioka (2) (puc. 12) nmpenHasHadeH Ijs pac-
TBOPEHHS U BOCCTAHOBIICHHUS CyXOr0 MOJIOKA MPH MPOM3BOJICTBE MUTHEBOIO MOJIOKA,
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HOTypTa M IPYyTrUX MOJIOYHBIX MMPOTYKTOB.

Mpunnun geiicTBus MoayJsi: CyX0€ MOJIOKO TOJaeTcs B OyHKEp, Ha JTHE KOTOPOTO
BMOHTHPOBAH IITHEK, MOJAOIINA paBHOMEPHO B KOHUYECKYIO BOPOHKY 00bemMoM 50
JI, CHU3y OCHAIIICHHYIO HHXXEKTOpOoM. Bojia vy MOI0KO, B KOTOPOM PacTBOPSIOT J0-
0aBKH, IIOIA€TCS TIPU TTOMOIIM HAacoca Yepe3 HHKEKTOp. Bricokas CKOpocTh MOTOKA U
reperaji 1aBJICHUsT MEK]1y BXOJIOM U BBIXOJIOM CO3/al0T BaKyyM, KOTOPBIN 3acachIBa-
eT cyxue go0aBku. ['oToBas cMech mojaeTcs C Jiea’dpanueit uim 6e3 B TaHK I Xpa-
HEHHS U TOCAeAyIoIIeH rmepepadoTku. MakcumanbHass KoHIeHTpaius cmecu — 30%
CYXHUX BEIIECTB OT OOIIEro KoJIM4ecTBa cMecH. Eciu ecTh He0OXOAMMOCTh B MOJTyYe-
HUW O0Jiee KOHIIEHTPUPOBAHHONW CMECH, TO MPOIIECC TPOBOIUTCS MOBTOPHO. st 6o-
nee 3(pGEeKTUBHOTO PACTBOPEHUS CYXUX T0OABOK BOAY WJIM MOJIOKO, B KOTOPOM OHH
OymyT pacTBopsaThes, HarpeBatoT 10 50°C Ha BXome u oxiaxaamT 10 4-6°C Ha BHI-
xoje Ay xpanenus. s obecrieueHus: HempephIBHOTO pexkuMa paboThl HEOOXOUMO
Ha/M4ue Tpex TankoB. Moayib noarorosien aius ClP-mMoiikuy.

Pucynok 12 —Mogysb pacTBOpEHUs: CyXOro MOJIOKa

Monaynb BHecenus m00aBok (3) (puc. 13) mpeaHasHadeH sl JO3UPOBAHHOTO
BHECCHHS KHMIKUX W BSI3KUX M00ABOK (Hampumep, JHKEMbI, PACTUTEIIbHBIC JKUPBI H
Ap.) 10 U MOCJIe TEPMUYECKON 00pabOTKK MOJIOYHOI'O IIPOAYKTA.

Pucynok 13 -Mogysnb BHeceHHsI 100aBOK
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Ecnu 1o6aBku cTepusibHBI, TO AO3MPOBAHHAS M0J1a4a OCYIIECTBISETCS B MOTO-
Ke, HEMOCPEICTBEHHO mepen (pacoBKoil mpoaykTa. Moaynb BKIIOYAETCS B JIMHUH
POU3BOJICTBA (PPYKTOBOTO MUTHEBOI'O MOJIOKA M HOTypTa. J[Be KOHMYeCKrne BOPOHKH
BBO/Ia MTO3BOJISIOT padOTaTh B HEMIPEPHIBHOM PEXHUME U C IBYMS Pa3IUYHBIMU J00aB-
KaMU. ACENTHYECKOE MCIOIHEHNUE MOAYJS MO3BOJISIET paboTaTh CTEPHIIBHBIMU JIXKe-
mamu. CrcreMa KJarnaHoB, pacX0J0MepOB U MUKPOIPOILIECCOPHOE yIpaBieHue odec-
NIEYMBAET TOYHOE JO3UPOBAHUE B MIOTOKE WM B OIPEIEIIEHHOM 00BbeMe.

Acentuyeckuii TaHk (5) (puc. 9) mpenHazHAYeH UIS COXPAHEHUS MPOAYKTa
CTepPIIILHBIM U siBIsieTCsl OydepHoil emMkocThio Mexay ycranoBkod YBT (UHT) u
YIaKOBOYHOM MalIMHOM, oOecreunBas THOKOCTh Mpoliecca MPOU3BOACTBA U YIAKOB-
KU CTEPUIIN30BAaHHOTO MOJIOKA.

dacoBounslii armapar (6) (puc. 14)npenHazHadeH i (pacoBKH KUCIOMOJIOY-
HBIX TIPOJYKTOB B XKUAKOM (IIPU TEPMOCTATHOM CIIOCOOE TPOHM3BOJICTBA) H KPEMOOO-
pa3HOM (IIpU TPOM3BOJICTBE PE3EPBYAPHBIM CHOCOOE MPOHM3BOACTBA) COCTOSHHH.
[Tponiecc pacoBKM MOTHOCTHIO aBTOMATH3UpOBaH. PacoBKa MPOUCXOAUT B IJIACTHU-
KOBYIO Tapy pa3ianyHoi (opMbl U 00beMa, B 3aBUCUMOCTH OT JKEJIaHUs 3aKa3unKa.

Pucynok 14 —®acoBouHbIii anmapar

TpeGoBaHus Kk cxemMe ynpaBJieHHUsI
1.Tlepen 3amycKOM JIMHUM O MPOU3BOJCTBY CTEPHATM30BAHHBIX MOJOYHBIX MPO-
JYKTOB MPEIYCMOTPETh 3BYKOBYIO U CBETOBYIO CUTHAIIN3AIINIO;
2. OcylecTBUTh pabOTy IIHEKAa W HAcOCa MOJYJSl PAaCTBOPEHHUSI CyXOro Mosioka (2)
OJIHOBPEMEHHO;
3. IlpeaycMOTpeTh OTKIIFOUEHHE IIHEKA U HACOCa MOIYJISl PACTBOPEHHS CYyXOro Mo-
JIOKa MPHU TOCTIKCHUH BEPXHET0 ypoBHs B TaHke (1);
4. OcylIecTBUTh OTKPBITUE KJIallaHa MOJYJIsl BHECCHUs 100aBok (3) Ha BpeMs orpe-
NENEHHOE TEXHOJIIOTHYECKUM MIPOILIECCOM;
5. OcymiecTBUTH BKIIIOYEHHE MTapa M Hacoca nojadu B yctanoBky YBT (4) mocie 3a-
KPBITHS KJIallaHa MOJYJISI BHECEHHS 100aBoK (3);
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6. OnepaTtop Bpy4YHYIO IPOU3BOIUT (HaCOBKY MPOAYKTa, MPU 3TOM HACOC U Mojaya
napa B yctanoBke YBT, a Taxke memanka B Tanke (1) OTKIIFOUYCHBI.

KoHTpoJibHBbIE BOIPOCHI
1. HazoBute OCHOBHBIE TpeOOBaHMs, NPEIbABISEMbIE K CXEMaM aBTOMATHYECKOIO
YIPABJICHUSI JIMHUEH ISl IPOU3BOJICTBA CTEPHUIIM30BAHHBIX MOJIOYHBIX IIPOLYKTOB.
2. Jlns yero npenHa3HaueH acenTUYECKUM TaHK.
3. HazoBure pexxumsbl paboTsl ycranoBku YBT.
4.Yto npon3oia€r ecnu BeliieT U3 cTpos GacoBOYHAS MAIlIMHA.
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Ilpunosicenue k r1abopamoprou pavome N5 u No6

[TporpamMmmupoBanue nmpudopa
OcHoBHble apameTpsl mpudopa TPM202 00beaunenst B 5 rpynn LVOP, AdV,
Luln, LVOU u COMM, cocrasistoniue MeHio npudopa (pucyHok). [TomHbIH criucok
IPOrpaMMHUPYEMBIX TTapaMETPOB MIPUBEJICH.

MNapametpbl MNapamertpobl Hacrpoiika Bxop0B Hacrpoiika perynnposaHis MapameTpbl 06MeHa
perympoBaHus WHAMKALWMK npubopa 1 perucTpammn no RS-485
- 2 = 2 — o = 2 -
o] [AEQL AEAUA [REAL AEnl AEnt
ALlual Adu _,Lu::n Luol _..:r_-cr-r;r;
neor. npar, PO,
Y
= dc 5P cn kb SL.L Y]
(0f SEAE E__L - /595 (5.2
J30 J>31: ‘>30 ‘>30 J >3c
| | | | |

[Ipyn BKIIOUCHMM THUTAHWS Ha IUGPOBOM HHAMKATOPE BHIHBI TapamMeTphl
rpymmnsl LVOP.

B rpynmne LVOP naxoasTcs mapaMeTpbl yCTaBKU JJOTHYECKUX YCTPOMCTB.

B rpynmne AdV HaxoasaTcst mapaMeTpbl HACTPOWKH WHIMKAIIHH.

B rpynmne LUl N HaxoasTcs mapaMeTpbl HACTPONUKH BXOJI0B MpUOoOpa.

B rpymnme LVOU HaxoasaTcst mapaMeTpbl HaCTPOMKHU (peryaIupoBaHUE U Peru-
CTpHUpPOBAHUE).

[TapameTtps! HacTpoiiku uHTephetica RS-485pacnonosxenst B rpynne COMM.

[Iporpammupyemble mapameTpsl
Taénuua B.1 - MporpammupyeMele napameTpbl

QbGo- HasBaHue OonycT. 3Ha- KoMMeHTapHH 3aBog.
3Hau. YeHUsA yCT.
1 2 3 4 5

pynna LuaP. MapameTpbl perynMpoBaHus
NuanasoH na-
SFi 41 _ |orpaHuuneaeTcA napameTpamMu
(SP1) Yeraeka ITY 1 MEPeHUA faT- oy . o) Y| g
4yuKa
OuanasoH na-
SF2 2) _ |orpanmuveaeTca napameTpamm
(SP2) YcTaeka NY 2 MEPEHNA faT- | g’y 5 ¢ pa a0

UMKa
Mpynna Luln. HacTponka Exogoe npuBopa

cnk | | TWn BXogHOro gatdyunka 365 TCIT 500 ¢ Wigp = 1,3850
(in.t1) |wnu curHana anA Bxoga 1 r. 385 TCIT 10001 ¢ Wige = 1,3850
391 TCM 50N ¢ Wygg = 1,3910
~391 TCM 100M ¢ Wige = 1,3910
21 TCMe Ryg=46 n Wyg = 1,3910
425 TCM 50M ¢ W = 1,4260 E_L
~ Y75 TCM 100M ¢ Wygg = 1,4260
r-23 TCMc Rg=53 n Wygg = 1,4260
r42H TCM 50M ¢ Wigp = 1,4280
r. L[EE TCM 100M ¢ Wm[) = 14280
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Ta6nuua B.1 — MNpopgonxeHue

1 2 3 4 5
ER! TBP (A-1)
E_RZ TBP (A-2)
E_R3 TBP (A-3)
E kb TP (B)
E__J THK (J)
E_F TXA (K)
E_L TXK (L)
E_ _n THH (N)
£Er |TN®) e.L
E &5 Tn (s)
E E TME (T)
a5 Curnan Toka ot 0 go 5 mA
a2 Curnan Toka ot 0 go 20 mA
cyzn Curnan 1oka oT 4 go 20 mA
-5 CurHan HanpaxeHua oT —50 go 50 mB
ug ot HanpAxennAa ot 0 go 1 B
ToOYHOCTE BbIBOOA Temne- 3apgaeT YMCNOo 3HAKOB NOCMe 3anAToil
é{ﬂ;ﬂ paTypkl NepBOro kaHana 0,1 npw1 oToDpaxeHUun TemnepaTypkl Ha {
namMepeHua MHOWKaTOpe
[NonoxeHwe OecATUYHOR 3afaeT YMCIo 3HAKOB Nocne 3anATon
(dd';:] TOUYKWM aHanoroBoro 0,123 Npy 0TODPaKEHWW MaAMEpAEMON BEMNW- !
Bxoga 1 UMHLI AaHANOroBoro Bxoga 1
Tabnuua B.1 - NpogonxeHue
1 2 3 4 5
e e
(in.L1) S0oHa "'SM‘?D%H"'H curhana | —1999... 9999 npeneny BLIXOOHOMO CUrHana gaTtdnka ao
Ha BXone ¢ yyeTom 3HauyeHua napametpa dP {
3anaeT aHadyeHWe PU3NYECKON BEMNK-
- BepxHaa rpaHnua guana- YMHEI COOTBETCTBYIOLLEN BEPXHER
'.‘“H’ 30Ha UaMepeHud curdana | —1999_ 9999 |rpaHuue oManasoHa oon
(in.H1) Ha Bxode 1 R MamepeHna gaT4yuKa ¢ y4eTom
aHavenunn napametpa dP {
59~ [ |BbMHMCNWUTENE KBAOPATHOMO an BKMHOYEH -
(Sqr1) |KopHA onA exoda 1 aFF BhIKIHYEeH afFF
CH| |CoBur xapakTepuCcTUKW lMpubaenAeTcA K UBMEPEHHOMY 3Ha-
(SH1) |matumka ana exopa 1 " —500..500 1 e mo, [en. nam ] oo
My ! |HaknoH xapakTepucTUKN YMHOXaeTcA Ha MamepeHHoe
(KU1) |matuvka onA exoaa | 0,500... 2,000 aHaYeHne 1aog
MNonoca yudpposoro
[’I;'g1’} dmmpﬁ”ﬁ" 0..9999 |[en. uam] ao
crF [ |[lMocToAHHaA BpeMeHu 1...999 [c]
(inF1) |uncpposoro chunsTpa 1 n oFF KCNOHEHUMANEHBIA (PUNBTP OTKNHYEH of F
- Pul TeKylee 3HayeHue, MaMepeHHoe Ha Bxoge 1
|_.LU [ |Bxoanas BenuumrHa ana == Teguuiee 3HaYeHue, HaMBEEHHDe Ha onﬂe 2 Pol
(iLut) I dPu pasHoCTb 3Ha4eHuid 1 W 2 Bxofax
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Tabnuua 6.1 — NpogonxeHue

1 2 3 4 5
Lnktd | Tun exogHoro gatdMka AHanornyHo E L
(in.t2) |wnu curHana gnAa exoda 2 napameTpy cn.E { (in.t1) ==
dPE2 ToyHoCTh BHIBOOA TEMNEe- 3apaeT YMCIo 3HAKOB Nocne 3anATon
(dPt2) paTypkl 2-ro KaHana ua- 0.1 npu oTobpakeHnn TEMNEPaTYPbl Ha !

MepeHua WHAWKaTope
) ; 3anaeT YMCNO 3HAKOB NOCTe 3anAToli npu
(dd,;g] ?&ﬂ&ﬁ:ﬂ:}(ﬁ;ﬁjﬂ;ﬂqHOM 0:1:2;3 OTODPaHKEHNN M3MePAEMON BENWYMHEI !
BxoOa 2
HIDKHAR rpaHuLa avana 3anasT aHauyeHWe (PM3NYECKON BENMUYMHEI
nll2 “HRE i COOTBETCTBYIOLLEN HIBKHeMY Npedeny
(inL2) 3?; QL']'SMQDQHHH Ha BXO- —1999...9999 BLIXOOHOIO CUrHaNa OAaT4MKa ¢ y4eTom oo
A 3Hay. napamMeTpa dP2
BepxHaA rpaHuLa anana 3afaeT aHadyeHne (PU3NYECKOR BEMNUUIN-
CnH2 < Hbl COOTBETCTBYIOLLEN BEPXHEN rpaHiLe
(in.H2) 3DH52L']|3M9D9HHF| Ha BXO- —1999__. 9999 [MANa30Ha N3MEPeHUA aTuVKa, ¢ yue- anna
ne 2
TOM 3HaveHWA napametpa dPZ
£9-2 |BeuMcnWUTENL KBAOPATHOM an BKMHOYEH oFE
(Sqr2) |kopHA OnA exona 2 aFF BbIKNHYEH
CHZ |Coewur xapakTepUcTHKK _ MpubaenAeTCcA K M3MepEeHHOMY 3Ha-
(SH2) |paTtuumka anA exona 2 4 500... 500 YEHWK, [en. Uam ] ag
FUPZ  |HaknoH xapakTepucTUEX YMHOKAETCA Ha U3MepeHHoe
(KU2) |patunka gnAa exona 2 0,500... 2,000 3HaYEeHWe Looo
Tabnuua 5.1 — NpogonxkeHue

1 2 3 4 5
FhLZ |lMonoca undposoro
(Fb2) |cbunbrpa 2 ) 0... 9999 [eq. nam.] an
LaFZ2 |MocToAHHaA BpeMeHn 1...999 [c] oFF
(inF2) |uywudbpoeoro puneTpa 2 ofF KCNOHEHUMATNEHEIN (DUNETP OTKINHYEH
- Pul TeKylge 3HaueHWe, W3MepeHHoe Ha Bxofe 1
(Tlfggj ﬁio'quaﬂ BENWNHa AnA P.Z Tekyulee aHaueHue, M3MepeHHOe Ha Bxofe 2 PuZ

dPu PaaHocTb 3HaueHwd 1 1 2 Bxona
Mpynna Lucll. HacTpolika perynupoBaHus U peructTpaumm
SL.L | |HWKHAA rpaHuua 3afaHua | [eqd. uam.] OrpaHndeHa QUana3oHom _
(SL.L1) |ycTaekn gna 1y 1 B 1999... 9999 MaMepeHuA @i
Gl H | |BepxHAA rpaHuua 3aga- i [eq. nam ] OrpaHuyeHa guanasoHom
(SL.H1) |HuA ycTaekw ana JTY 1 R 1999... 9999 MamepeHua 8ag
Gl .l 2 |HWKHAA rpaHuua aafaHuA | [eqd. uam.] OrpaHndeHa QUana3oHom _
(SL.L2) |ycTaeku gna ny 2~ 1999... 9999 MaMepeHua @i
GL.HZ |BepxHAAa rpaHuua 3aga- i [eq. nam ] OrpaHuyeHa guanasoHom
(SL.H2) |HuA ycTaskm ana JTY 2 2 1999... 9999 MamepeHua B0
Mapamempsil knroYeeozo ebixoda
0 — Komnapatop BLIKMHYeH
- _ 1 — ObpaTtHoe ynNpaeneHWe (¢HarpeBaTenks)
[AP | | Tvn norvkn pacoel 2 — [pAmMoe ynpaeneHmne («oXnanuTensy) {
(CmP1) |komnapatopa 1
3 —MN-obpaaHan norvka (cpabaTwiBaHe NP BXOE B rPaHuLbL )
4 — U-obpaaHan noruka (cpabaTkiBaHKe NPW BEIXOJE 38 rPaHulb )
HYG | | 3HayeHWe McTepeanca
(HYS1) | anAa komnapatopa 1 Y 0...9999 [eA. nam ] ({a
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Tabnuua 6.1 — NpogonxeHuwe

1 2 3 4 5
dan | |3apepxka BKNOYSHUA
(don1) |kKomnapatopa 1 0..250 [c] o
daF | |3agepxka BeIKNKOUEHUA
(doF1) |komnapatopa 1 0..250 [c] o
MWHUManeHOE Bpema
EFan | |yOepxaHWAa KomnapaTtopa 0. 250 [c] 0
(ton1) |1 BO BKNKYEHHOM CO-
CTOAHWMN
ESF 1 MuHMManeHoe Bpema yasp-
(toF1) waHvA koMmnapaTtopa 1B 0...250 [c] a
BLIKITKYEHHOM COCTOAHKMM
aEr | |CocToAHWe BeiXxoaa 1 on — BKN (MMBo 20 MA ONA aHanoroBoro skixoga) oFF
(0Er1) |B pexumMe «ownbran afFF — Brikn (NWB0 4 MA ONA aHanorosoro BLIXo4a)
(0 — Komnaparop BhIKMHYeH
- - |1 —ObpatHoe ynpaeneHue (¢HarpesaTenka)
{{'fnr:?i) :gnajlcc))m;g paboTe! Kom 2 — [pAmoe ynpaenexue (€oxnanurens») {
parop 3 — [N-obpaanan norvka (cpabaTkiBaHKe NPU BXOME B IPaHMLB)
4 — J-obpasHan norvka (cpabatkiBasWe NpW BLIXOME 38 IPaHMLL!)
HYGZ | 3HadeHWe nMcTepeanca KoM-
(HYS2) napaTopazz’ 0... 9999 [eq. nam] g
dand |3afepxka BKNKUYEHUA
(don2) |KoMnapaTopa 2 0. 250 [c] o
daF2 |3agepxka BeIKNHOUEHUA
(doF2) |komnapaTopa 2 0...250 [c] o
Tabnuua 6.1 — MNpogonxeHwe
1 2 3 4 5
MuHMmaneHoe BpeMA
Eand |vOep¥aHwA Komnapatopa
(ton2) |2 BO BKIKOYEHHOM CO- 0250 [e] o
CTOAHWK
LoFo MuHMMAaNsEHOE Bpema yasp-
(toF2) HAHWA KomMnapaTopa 2 B 0...250 [c] o
BBIKNKYEHHOM COCTOAHMK
aErZ2 |CocToAHMe Beixoaa 2 B an BK (nubo 20 MA ANA aHanoroBoro BeIXoja) o3
(0Er2) |pewume «owmbra» aFF BhIKN (MMB0 4 MA ANA aHANOTOBOIO BIX0AA)
MapamMempel aHanozoeozo ebixoda
dAC | . o M-perynatop
(dAc1) Pexum pabotel LIAMT Pu MaMepUTENb-PervcTRaTop Pu
- dna M-pezynamopa
[EL | |Cnocob ynpaeneHuA HERE obpaTHoe ynpaeneHue («HarpeBaTens») HERE
(CtL1) |mna UAII ! Cacl npAMoe yNpasnexue («oxnaguTenbs)
P | |lMonoca nponopuKoHank-
(XP1) |HocTn ana LIAN 1) 29999 [eq. nam] a
- dna usMepumens-peaucmpamopa
HiHHAR rpaHnua BIXOJHOMO
AnlL ! i [en. wam]
(An.L1) ﬂ;‘;ﬁ?%m perucTpatn 1999... 9999 OrpaHuJeHa Quana3oHomM M3MepeHua - @30
BepxHAaA rpaHyua BeIXOOHO-
AnH ! i [en. nam.]
(An.H1) ro Anafiasona perveTpauum 1999... 9999 OrpaHndeHa QUana3oHoM MAMEPEHUA BO0.O

LAm "
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Tabnuua 5.1 — NpogonxkeHue

1 2 3 4 5
dAl? . a M-perynatop
(dAc2) Pexum padotel LIATZ Pu M3MEepUTENbL-PerncTpaTop Pu
— dnsa M-pezynamopa
[EL 2 |Cnocob ynpaeneHnA HERE obpaTHoe ynpaeneHue («HarpeBaTenkb») HERE
(CtL2) (ona LLAMZ Caal NPAMOE YNpaBneHwe («oxnaguTensy)
-p7 lMonoca nponopyMoHanb-
[;F'Z) HOCTW 2...9999 [eq. nam.] g
ana LLAIN2
- dna usMepumens-pezucmpamopa
AnlZ2 |HWHAA rpaHMLA BEIXOOHOID i i [eq. uam] _
(An.L2) |nvanasoHa perveTpauim LIAM2 2 1999... 9999 OrpaHu4eHa IUanasoHoM M3MepeHua 430
An HZ |BepxHan rpaHuUa BhIXOOHOMO i ) [eq. uam]
(An.H2) | nnana3zoHa pervcTpaume LIATM2 2 1999...9999 OrpaHuyeHa IUana3oHoM MaMepeHna BODO
Mpynna Adu. NapameTpsl MHAWKaUWK
SEAE — Ha whnukaTope nocTosHHO oToBpaxaeTea BXOAHAA BENMYMHE
Y1 (nepexoq « Y2 no kHonke «MPOM»)
dCSP  |Pexwum nHamkauum Teky-  |[Y1 — Otobpanenme BxoaHoit senwumkel NTY1 u NTY2 cmenaeTca CLAL
(diSP) |wmx namepeHuin ABTOMATHYECKM Kamble 6 ¢
botH - OpHoBpemenHoe oToBpakeHne U3MEpeHuin 0BOMX KaHanos ¢
BO3MOKHOCTRH) Nepexofa Kk BenuduHam Y1 u JTy2
rcr |B 5... 99 — [c]. Bpema, no MCTEYEHWW KOTOPOro NpUBop BO3BPALLAETCA K
r peMA BbIXo4a M3 npo- ) - -
(fEST) |rpammuposatma MHIMKaLMY 1-ro napametpa rpynnel LuoP aFF
aFF — ABToMaTHUECKOrO BOSBPATA K MHAMKALIW HE NPOUCXOaNT
Tabnuua B.1 = NpogonxeHue
1] 2 | 3 4 5
Mpynna [onn. NapameTpbl o6MeHa no RS-485
a“Fn OWEN
?ESJT} ES;:LO“D” obmena AaH- ArEl Modbus RTU OWEN
A ASC Modbus ASCII
CropocTe 0BbmeHa naH- C!QE;E]DDQ: 144?00[;' [Gur/c]
AFS s coruympaanmo. | 10200, 20000, (A cormeceon L |52
( ) LLMX MMIYTNBCOB 38400; 57600; P Y
115200.  |°¢™
RLEn 8
(A.Len) [nuHa ceTeeoro agpeca 11 [BKMT] Bk
Add Bbaszoewiil agpec npubopa 3anpelwlaeTcA yeTaHaBNWBaTh 0OMHA-
T B ceTw, OpraHn3oBaHHON 0..2047 KOBLIE HOMEpPa HECKONBKMM Npubopam a
(Addr) -
no ctaHoapTy RS-485 B OQHOW LLIWHE
~Gdl | 3anepkka oTBETa OT NpK-
(rSdL) |Bopa no RS-485 145 [we] ol
{IfIJEE:]* [OnuHa crnoBa OaHHbIX T, 8 [OKT] B
PrkY |CocToAHWe DuTa - -
(PrtY)* |ueTHOCTHM B NOCHINKE rank HeT nonk
Chik |KonuuyecTeBo cTOn-OMTOB B 12 (
(Shit)* |noceinke '
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Tabnuua B.1 — OkoH4aHue

1| 2 | 3 | 4 5
BnokupoBKa KHOMOK M 3aluMTa napameTpos (BXxoa no koay PASS = 100)
- 0 — paspelueH QocTyn Ko BCEM napamMeTpam;
{:f;‘l.:” gg{il:‘:;ggpamemoa o 4 _ paspelleH gocTyn Tonsko kK 5P v SPZ; o
2 — 3anpelleH O0cTyN Ko BCEM NnapaMeTpam
0 — PaapelueHo W3MeHEHWe BCEX NAapaMeTpOB;
1 — 3anpelleHo U3MeHeHWe BCEX NapaMeTpoB Kpome
YLPE |3awwnTa napametpoe oT  |ycTasok 5P { u 5P2
(wtPt) [nameHeHuA 2 — 3anpeuleHo U3MeHeHWe BCex NapamMeTpoB Kpome o
ycTasku 5P [
3 — 3anpeuleHo N3MeHEHWe BCEX NapaMeTpoB.
3awmTa OTAENLHEIX Na- -
{‘Eﬁ:ﬁ] pameTpoB OT NPOCMOTPA “ﬂf: g;ﬂfgﬂ'a aFF

W M3MEHEHWA
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Ilpunoscenue k 1adopamopnoii pabome Nel
[TporpamMmmupoBanue nmpudopa
OcHOBHBIE TapaMeTphl mpudopa oodbeauHensl B 5 rpymm: LVOP, init, AdV,
CoMM u LMAN, cocraBsionux MeHio npudopa (pucyHok). IToyHbIH CIECOK mpo-
rpaMMHUPYEMBbIX TTapaMeTPOB MPUBEIICH.

[NapameTpsbl 3anycka OcHosHble napameTpsl  JlononHuTenbHEE napameTpsl  Mapametpbl 0BMeHa MapameTpbl pyyHOro
W ABTOHACTPOMKM perynupoBaHus perynuposanus u "LBA" no RS-485 ynpasneHus
MW-perynstopom

swewe | I B JAEAUIP JAEAUP [AEAUID® |AEAY
——|Lua” @_,1_-:'!:_-& @_.HD'U @_,EOFH; @_..:'_r_uqn
ch ! cn-t ubF hP§ ch !
g E__1L i) e 00
é>b‘c + >6¢ §>Bc §>Ec §>ﬁc
| ] I | ] |

B rpynny LVOP BkitoueHbl mapaMmeTpsl, YIPaBISIIOIIME 3aIlyCKOM PEryIHpo-
BaHMsI, BKJIFOUEHUEM aBTOHACTPOMKH, a TAK)KE YCTaBKa.

B rpymiy init BKIFOYEHBI mapaMeTpbl HACTPOWKH BXOJ1a TPHOOPa, BBIXOIHBIX
YCTPOMCTB, YCTPOMCTB CUTHAIIN3ALINH.

B rpynmy AdV BkiIrOYeHBI TapaMeTphl JOMOJHUTEIBHBIX HACTPOEK PETyJIATO-
pa.

B rpyny COMM BxJItO4€HBI MapaMeTpbl HacTpolku uaTepdeiica RS-485.

B rpynny LMAN BkirodeHbl mnapameTpbl pydHoro ympasienus [THN]]-
PETYIIATOPOM.

[Iporpammupyembie mapamMmeTpbl

TaGnwuua .1
onycTUMEle 3asB.
OGo3H. HasBaHue Aony KommeHTapum
3Ha4YeHMUA yCT.
1 2 3 4 5
Fpynna LuaP. MapameTpel perynupoBaHns
vanasoH namepe- [[eq. uam.] NapameTp He ycTaHae-
MamepeHHaa BenuumHa a _ _
Pu P HWA AaT4nKa nVBaeMbIiA, a MHOULWPYEMbIiA
Onpegenaetca H 5
1) a nHauMKkaTope o0bo3HadYeHne
5P |YcTaBka perynatopa napameTtpamu GL-L |8 MHAVKATOD _oe 30.0
napaMmeTpa He oToOpaxaeTca
n&lL-H
ln — Perynartop patoTtaeT.
SLaP — PerynATop ocTaHOBIMEH, Ha
Banycl{ / OCTAHOBKA BbIXOOHOE yCTpDIFICTBO BelOaeTcA _
r-5 perynupoBaHua CUrHan, paBHbIA 3HAYEHWUID, YCTa- Skaf
HOBMEeHHoMY B napameTtpe ndak
unu anSk
rlin — He noaenaetca npu - -5 = StaP.
A 3anyck / ocTaHoBKa 3anyckaeTcA pexuM aBToHa- [
aBTOHACTPONKN CTPORMKK;
SkaP — ABTOHACTPOWKA BbIKMHOYeHa
- BrixooHaAa mowHOCTL 00.. 1000 [%]. MapameTp He ycTaHaBMNK-
o MO-perynatopa T ' BAEMBIN, 8 MHOWUMPYEMBIA
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Tabnuuya .1

OBGozH. HazeaHune AonycTumele KommeHTapum 3as.
3HaJYeHUus yCT.
1 2 3 4 5
rpynna LuaP. MapameTpbl perynuposaHus
manasoH namepe- [[eg. uam.] NMapameTp He ycTaHae-
Pu  Viamepennan senvanna A HUA ,an'-lMKap J['lfeaemtjﬁ, apHHﬂHIprngblﬁ
OnpepenAeTtcA
cp  |Ycraeka perynatopa napameTtpami 5L -L Ha uxpukatope 06?3H_a_qune 300
napameTpa He oToDpaxaeTcA
mSL-H
ln — PerynAatop paboTtaeT.
CLaP — PerynAtop ocTaHoBNEH, Ha
Banyc}( / oCcTAHOBKA BbIXOOHOE YCTPOWUCTEBO BElAAeTCA _
r-5 perynMpoBaH1a CUIHAaN, PABHLIA 3HAYEHWID, yCTa- SkaP
HOBMEHHOMY B napameTpe ndak
nnw anSk
rlin — He nosenaetca npu r -5 = GtaP.
A 3anyck / 0CTaHOBKa Sanyf:KaeTr:ﬂ peXKUM aBTOHa- cLop
ABTOHACTPOMKM CTPONKMN;
T ad — ABTOHACTROWMKa BLIKMKYEHa
E BeixogHaa MOWHOCTE 00. 1000 [%]. MapamMeTp He ycTaHaenu-
MAO-perynAatopa T ' BaeMbI, a MHOWMLWMPYEMBIA
Tabnuua .1 - NMpogonxeHne
1 2 3 4 5
E E TMK (T)
c05 Toka 0... 5 MA
020 Toka 0... 20 mA
cyzn Toka 4. 20 mA
-5 HanpaxeHua —50... +50 mB
ua HanpAxeHna 0. 1 B
e |TomocTs susons e
TemnepaTypel ’
nepaTypel Ha MHOWKaTOpe
3apaeT YWCno 3HaKOB mocne
3anATON NpW 0TODpaKEeHUK Ha
dP |MonoxeHne OecATUYHON TOYKK 0;1;2;3 WHOWKaTope M3MepeHHoro sHade- [
HUA, U napameTpos SP. Cn-L. Cn-
H 5L-L.8L-Hw gp.
3anaeT a3HayeHWe PUaInYecKor
cn-L HukHAA rpanmua OuanazoHa _1999 9999 Be{'l}ld'—lMHbI COOTBETCTEYHLLEN oo
W3MepeHna HUWXKHEMY Npefeny BeIXOOHOTO
cUrHana gaT4vka
3anaeT 3HaYeHue GUandecKon
cn-H BepxHAa rpaHuya gnanasoHa 1999 gggg |BENMHMHLI COOTBETCTBYHLLER ono
WaMepeHna BEPXHEMY Npefeny BeIXOOQHOMD
cUrHana naT4nka

113




Tabnwuua .1 — NpoaonxeHue

1 2 3 4 5
HwkHAA rpadvua 3agaHvA OT HUXKHER 00 -
eL-L pannua saq A [en. nam.]
YCTABKU BEDX. TPaHULBI 999
5 -4 BepxHAA rpaHvua 3agaHia OnanasoHa uame- gono
ycrasku pewna gatumka  |[B4- vam]
COBur xapakTepUcTUKNA en. uam. ] NpubaenAaeTcA K Uame-
gy |CAeur xapakTep _500..500  |[8A-wam]TIp oo
JaTtuvka PEHHOMY 3HAUYEHWID
YMHOKAETCA Ha U3MepeHHoe
HawknoH xapaktepuc TUKM 0,500... 2,000
Hi Pe P ’ - 3HaJYeHue JaTt4yuka taoa
1) on
Fb |MMonoca yndposoro puneTpa 0... 9999 [en. nam]
- MocToAHHaA BpemeHu undpo-
CnF an BPeMeH LGP 0..999 | a
BoOro puneTpa
OT HMAHER 0o
Mopor cpabaTeiBAHWA KOMMa- BEDX. TPaHULbI
AL-d B [ea. nam.] oo
paTtopa ananazoHa name-
peHWA aT4yuKa
. O1 0 go eepx. rpa-
AL-H |MvcTepeanc komnapaTopa HWULI AWanazoHa ([eq. uam.] an
namMep. JaTtuuka
OT HUAHER Q0
HwxHAA rpaHMua guanasoHa BEDX. IPAHULBI .
Fn-L pervctpauuu LLAN2 "2 QuanasoHa name- Fn-L # Ra-H oa
peHWA gaTdyuka
TaGnuua .1 - MNpogonxeHue
1 2 3 4 5
OT HWKHER a0
BepxHAA rpaHuua gnanasoHa  |BepX. rpaHuub )
Fn-H pervcTpaumu LLAM2 2 OuanasoHa uame- Fa-L #Rn-H oo
peHuA aaTtunka
0 — curHanWaauusa BLIKITKYEHa;
1 — cpabaTbiBaHue Npw BbIXO[e 38 3a[jaHHbLIA JUanasoH,;
2 — cpabaTblBaHWe Mo BEPXHEMY Npeeny;
3 — cpabaTbiBaHWE N0 HYKHEMY Npeaeny;
4 — cpabaTbiBaH1e NP HAXOXOEHUW B 3a[JaHHOM IManaso-
He;
5 — cpabaTblBaHWe NMpu BbIXoe 3a 3aaHHbIn
nuanasoH ¢ BNOKMPOBKOW 1-r0 BKNHYEHWA;
6 — cpabaTbiBaHWE NO BEPXHEMY Npedeny
ALE Twn norMkn paboTel KoMNapa- ¢ BNOKMPOBKOM NEpPBOro BKMYMEHWA; 0
Topa 7 —cpabaTbiBaHWe MO HWXHEMY npeneny
¢ BNOKMPOBKOW NEPBOro BKMHYEHWA;
8 — cpabaTbiBaHWe NpW NPEBLILLEHAN
no abconTHOMY 3HaYEHWIO,
9 — cpabaTbiBaHWe Npy abCoMTHOM 3HAYEHMW
MeHbLLe 3a[aHHOrO;
10 — cpabaTbiBaHWe NpuW NPEBLILLEHUM No abCoNTHOMY
3HaYeHWI0 ¢ DNOKMPOBKOW NEPBOTO BKITKOYEHWA,
11 — cpabaTtbiBaHWe Npu abCONTHOM 3HAYEHWM MEHBLLLIE
3afaHHOro ¢ DNMOKMPOBKOH NEPBOMO BKIMTHOYEHWA.
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TaGnuua .1 - NMpogonxkeHne

1 2 3 4 5
DYHKUMA KToYa Ha JOoNoNHW- nankE [ononHUTENBLHLIA BXOA He 3a-
Eu- 1 TeNbHOM BXO[E MpW OUcTaHUu- OelicTBOBaH -
u OHHOM YNpaeneHnn perynato- A-a 3anyck Npw pasMblkaHuW kioya |0
poM n-C 3anycK Npy 3ambIKaHWK Koda
«lMpAMoe» ynpaeneHne. Brixoa-
HOW CUrHan yBenuuneaeTcA nNpu
or-d yBENMUEHUH U3MEeDAEMOro 3Ha-
uyeHuA. MNpumMeHAeTCA ANA ynpae-
= £l Twun ynpaeneHna Npu perynu- MEHWUA «XONOAWTEHUKOM» _
or pOBaHUK «OBpaTHoe» ynpaenenne. Bo- | o
XOOHOM CWUIHanN yMeHbWAeTCA NPy
or-r YBEMNMYEHUM U3MEDAEMOTO 3Ha-
uyeHuA. MNpuMeHAeTCA OANA ynpae-
MEeHWA «HarpeBaTenems .
[P Mepuop cneaoBaHWA ynpae- 01,250 ] (
NAKLMX UMIYNLCOB
Mpynna Adu. JononHWTenbHble napameTpbl HACTPOWKK Npubopa
cp CKOpOCTh M3MEHEHWA YCTaBKN 0... 9999 [en.uam/muH] oo
u R 0 MapameTp oTKNHYEH '
) Pid MWO-perynatop -
[nklL |Pexnm perynuposanis anaF [BYXNO3ULMOHHBIA PerynaTop Pid
IncTepesuc ABYXNO3WLMOHHOIO
HYSE perynsatopa 1 0...9999 [eq. nam.] Lo
Tatnuua I'.1 - MNMpogonxeHue
1 2 3 4 5
Gk CocTOAHWE BLIXOAa B PEXUME an BKMHIYEH SFF
an. «OCTAHOBKA perynupoBaHnuA» ) aFF BLIKITHOYEH
= F CocToAHWE BEIXOOA B pexume an BKMHOYEH FF
antr | cowmbrar aFF BLIKIHOYEH
- |PE®UM BBICTPOrO BLIXOOA HA an BKITHIYEH -
rAaP yetasky ¥ aFF BLIKMIOUEH ofF
Monoca nponopuUMoHanBEHOCTK
P |l penymatopa 0,001..9999 |lea. uam] ma
- |WMHTerpansHaa nocToAHHaA
9
t  nua-perynatopa 0. 399 [c] aa
OuchbchepeHunansHaa NOCTOAH-
d Haa NMd-perynatopa 9 0... 3999 [c] 2l
30Ha HEYYBCTBMTENBHOCTH
db  |nup-perynatopa VY 0...200 [eA. uam ] oo
- MuHMManeHan BeIXO4HaA i - _ o
al-L MOLLHOCTL (HwkHMit npegen) ¥ 0..al-H [%] o
- MakcumansHaa BeIXoQHaA - o
aL-H MOLLHOCTL (BepxHwii npegen) ¥ al-L.. 100 [%] ag
MakcuMmankHaA cCKOpPoOCTh M3-
ar MEHEHWA BLIXOQHON MOLLHOCTH 2., 100, Yo Ic
arl (M AHO MoLY 0,2...100,0 [% /c] og
o Er 3HauyeHWe BLIXOOQHOW MOLLHO- 0. 100 [% ] 0

CTW B COCTOAHWMW «OlIMBKa»
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Ta6nuuya .1 - MpogonxeHne

1 2 3 4 5
- AuSE
- CocToAHWE BEIXOOA B PEXUME nuSE 3a0aHHOS NapamMeTPOM nu. -
ndSE | oeranoska DeryMpOBaHNAD = 23?:;15:88 3HayeHwe  BoIXogHoro|AuSE
JHaveHWe BLIXOOHOW MOLLHO-
AuGE [CTW B COCTOAHMMK ﬁUCTaHOBKa 0...100 [%] o
perynupoeanua» ¥
0...9999 [e]
LKA KBCEHGTN;E;'MQFHOCTMM 0bpeisa 0 dyHKUMA onpeneneHnA obpeleal [
KOHTYpa He paboTasT
LUWpKHa 30HEl OUarHOCTUKKW
L LAk 0BpbIBa KoHTypa ' 0... 9999 [en. nam ] oo
rpynna [onn. MNapameTpbl o6MeHa no nHTepdeiicy RS-485
a%En OWEN
Prak |lMpoTokon obMeHa JaHHBIMK nrkl Modbus RTU a“En
A ASC Modbus ASCII
) [kEuT/c]
LPE CKopoCTe 0DMeHa QaHHeIMK B 2,%’5"%'8956‘3:3444’ LonxHa cooTBeTCTBOBATE CKOPO- 163
ceTn 57 6 ;I ,]‘5 2' " |cTH oDMeHa JaHHbLIMKW, YCTaHOB-
o : TNEHHOW B CeTH
ALEA |OnwuHa ceTeroro agpeca ,]81 [BuT] Bk
Ea30BLII A0DEC NDUGODA B 3anpellaeTcA ycTaHasn1eaTb
Rddr- ceTn anp P P 0... 2047 OJWHAKOBLIE HOMEPA HECKONLKKUM [ [T
npubopam B 0OQHOW WKWHE
Tabnuua .1 = OKoOH4YaHue
1 2 3 4 5
r8dl |3agepwka OTBETOE NO CETH 1...45 [mc] 20
Mpynna Lafn. NapameTpel py4Horo ynpaeneHns NMAO-perynatopom
[%0]
_ B onpefenAeTtd |Ha wHoukaTtope obo3HadyeHne
a-Fd B:Xﬂﬂﬂ:guqcnman nna napameTpamu ol =L |napametpa He otoBpaxaeTca/ og
pery pe nal-H HenoctyneH no wHtepdency
RS-485
[%]
. [NapameTp He ycTaHaeNMMBaEeMbIA,
- Tekylwee 3HAYEHWE BLIXOOHOW , -
a ~ 0,0...100,0 a MHOMUMpYeMBIiA -
mowHocT MN[1-perynaTopa Hepoctyned no uHtepdeincy
RS-485
Fpynna SEL-. MNapameTtpbl cekpetHocTn PASS = [
JawnTa oTgenkeHeIX napameTt- - BKMIOUEHa
_ an -
EAPE |poB oT NpocMoTpa U MaMeHe oFF BLIKTI0YEHE aFF

HUK
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