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Hactoswun AOKyMEHT pacnpocTpaHsieTcsi Ha TennoBbIYUCINTENb
«B3JIET TCPB» ncnonHeHns TCPB-025 n cogepXuT puUCyHKM cocTaBs-
HbIX YacTen TennoBbIYUCIINTENS, KOMMYTALMOHHbIX 3IEMEHTOB M CXEM
3NEKTPUYECKMX MOAKMOYEHUIN, ONUCaAHNE UHOMLMPYEMbIX NapameTpoB,
TMNOBbLIX CXEM N3MEPUTENbHbLIX CUCTEM 1 anNroOpUTMOB pac4yeTa.

B cBsA3n ¢ noctosiHHOM paboTon NO yCOBEPLUEHCTBOBAHMIO Npubo-
pa B TENNOBbLIYNCIIMTENE BO3MOXHbI OTNIMYUSA OT HACTOSALLLEro pyKoBOA-
CTBa, HE BNUAIOLINE HAa METPOSIOrMYEeCKNe XapaKTePUCTUKM N (PYHKLINO-
HanbHble BO3MOXHOCTU npubopa.

MEPEYEHb MPUHATBLIX COKPALLEHNN

HC - HelTaTHasa cuTyaums;

na - NpeobpasoBaTtenb AABIEHWS;
MNP - NpeobpasoBaTenb pacxoaa;

nT - npeobpasoBaTenb TemnepaTypbl;
B - TeNnNOBbIMUCNTEND.

NMPUMEYAHWE. Bua HammeHoBaHUA unm oOO3HaYeHWUsi, BbIMNOI-
HEHHOro B TeKkcTe WM Tabnuuax XWpHbIM WpudTom Arial, Hanpumep,
Tennocucrtema, COOTBETCTBYET €ro oTobpaxeHuto Ha gucnree npudo-

pa.
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NMPUNOXXEHUE A. KOHCTpyKLMA TennoBbIYUCIUTENS

“" - \S

1 2
p =\ =
A p 8 = =1 5 — \
/ ®
[ e SO
o & ‘
S|
Al 00
8@ 2
)/® | TcpB-025 =248 |
|‘ ) :_,/
\ & RSy [ TB N2 0000001 |
) @) @)
\i \ J
¥ imij) T
250*
N 260" .
a) Bug cnepeau
3 4
jﬁi—n \\ A | l—l]
o
5| 9
= o)
b I_D—
®

0) BMA CHU3Y

* - cNpaBOYHbLIN pasmep

@@@ 0
L

LB e e

1 — Oucnned;

2 — Knasuamypa,

3 — 6110K Knaguamypabl;

4 — 6710k KOMMymauuu,

5 — 3aenywku membpaHHbIe;
6 — pasbem RS-232;

7 — KpOHWMeUH 051 KpernneHusi Ha DIN-pedky.

Puc.A.1. Bug TtennoBbIuMcnnTens.
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XP1-XP3 — pasbembi NOOKIYeHUs wieligpos cesizu ¢ modynem obpa-
6omku OaHHbIX;

XT1-XT5 — koHmakmHble Konodku exodoe 1T1...[1T6 Ons nodkrnoye-
HUs1 nepeuY4HbIX npeobpasosamenet memnepamypsi (I1T);

XT6-XT8 — koHmakmHbie kornoOku exooos lN/1...lN46 onsa nodknroye-
HUs1 nepeuY4HbIX rpeobpasosamerneti 0asneHus (M),

XT9, XT10 (psid 1) — koHmMakmHbie Konodku 05151 nodkroyYeHus kabeneu
numaHus =24B mennosbiqucnumens (TB) u npeobpasosa-
mened pacxoda (l1P);

XT9, XT10 (psid Il) — koHmakmHbie Korio0Ku exodoe DIR1...DIR3 noo-
KnroyeHus kabenel nepedaqyu cueHana HarnpasneHus rnomo-
ka om [P, koHmposns numaHus NP unu cuzHanoe om gHeuw-
HUx dam4yukos (3a0bIMEHUS, OXpPaHbl);

XT11-XT14 (psid ) — KoHMakmHble KOMOOKU Orisi noOKIYeHUsT Kabe-
net numaHus =24B npeobpa3ogamernel pacxooda;

XT11-XT14 (psid0 1) — koHmMakmHbie Kornodku exodos [1P1...[1P6 dnsa
MOOKITIOYEHUS NeEPB8UYHBbIX npeobpaszosameriel pacxoda;

J1/J2, J3/J4, J5/J6, J7/J8, J9/J10, J11/J12 — KOHMaKmHbIe napbl Ons
3a0aHusi pexuma pabombl 6x00HO20 Kackalda 6x0008
l1P1...lNP6 coomsemcmeeHHO;

J13/J14, J156/J16, J17/J18 — KOHMakmHbIe napbl 0551 3a0aHus pexxuma
pabombi 8xo0H020 kackada exodoe DIR1, DIR2, DIR3 co-
0meemcmeeHHO.

Puc.A.2. Bua moaynsa KoMmmyTauuu.
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1 — DIN-pedlka;

2 — KPOHWMeUH;
3 — Koprnyc mennoebiducumerns

Puc.A.3. Buag TB c kpoHwTenHamu ans kpenneHusa Ha DIN-peunke 35/7,5.
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Puc.A.4. CKko6bl MOHTaXHbIe ANA KpenneHusi Kabenen cBaA3n.
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Mnomba nosepuTens
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Puc.A.5. Mecta nnombupoBaHma moayns o6paboTku AaHHbIX (BUA c3agm co
CTOPOHbI MOAYNA KOMMYTaLum).
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| cowms XT11-XT14
DIR1+ * > _oup
oRi- | X710 - —
DIR2+ RXD 2
XT10/XT9
. TXD 3
Sl o1+ Re-232
DIR3+ (DB-9)
XT9
TR RTS 7
cTs 8
«RS-485» «MImn.BBIX.»
GND Bnok knaBuatypbl TSOUT4 +
AlDate- TSOUT4-
B/ Date+ TSOUT3 +
«Ethernet» 1S0EIS
v TSOUT2 +
TSOUT2-
Rx+
v TSOUT1 +
TSOUT1-
Tx+
«TOK.BbIX.»
I
I
GND
GND

Puc.B.1. Cxema coegnHeHUn TennoBbIYUCIUTENSA
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B "B3MET 3P"

1(2,...,6)+ |= 1 | TS OUT (+) XT1
1(2,...,6)- [ 2 | TS OUT (-)
- ans ncnonHeHnn APCB-XX0(J1, @)

B "B3JIET 9P"
11(2,...,6)+ |= BbIXOO-1 (+) XT2
1(2,...,6)- [ BbIXO[O-1 (-)

- ana mogudumkaumm «Jant-M»
a) Pacxogomepa anektpomarHutHoro «B3JIET OP»

B "B3JIET MP"

1 (2,...,6)+ [« D OUT1(2,...,.4) +| XP6,...,
1(2,...,6)- [« D OUT1(2,...4) - XP9
- ans ncnonHeHnn YPCB-1xx (1)

B "B3JIET MP"
1(2,...,6)+ [= D OUT1(2)+
1(2,..,6)- |« D oUT 1 (2)- | XP6. XP7

- ans ncnonHexHnn YPCB-311

B "B3JIET MP"

1 (2,...,6)+ [« TSOUTO0(1,...,8) + XS5
1(2,...,6)- [« TSOuUTO0(1,...,8) -

- ons ncnonHeHun YPCB-5xx (1)

6) Pacxogomepa ynbTtpassykoBoro YPCB «B3JIET MP»

Puc.b.2. Cxembl nogkntoyeHns pacxogomepoB cdupmbl «B3JIET» k TB no
MMNYNbCHbIM BXOAaM.
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na
"B3JIET TCPB"
TCPB-025 +[nutaHue
+24B 5 -MuTaHue
P i ,‘ Bbix.0-5(0-20) mA
COM T ‘Yi

Puc.b.3. TpexnpoBoaHasa cxema noakntoyeHus M pasnnyHbiX TUNOB C Bbl-
XOAHbIM Tokom 0-5 (0-20) mA.

"B3JIET TCPB" ng
TCPB-025 |_|
li +[MnuTaHve
+24B L -Mutaxue
P i ,‘ +BbIx.0-5(0-20) MA
COM ! \‘ri -Bbix.0-5(0-20) MA

Puc.b.4. YeTbipexnpoBogHas cxema nogkntoyveHus M pasnumyHbIX TUNOB €
BbIXOAHbIM TOKOM 0-5 (0-20) MA.

"B3MNET TCPB" na
TCPB-025 I_I
+lMntaHne
+24B -lMutaHne
P ) +Bbix.0-5(0-20) MA
COM -[ — -Bbix.0-5(0-20) mA
mun
+En 1
-En
na
+[nTaHve
+24B -MuTtaHne
P o +Bbix.0-5(0-20) MA
COM -[ — -Bbix.0-5(0-20) mA

Ul — ucmoYyHuUK numaHusi

Puc.b.5. YeTbipexnpoBoagHasa cxema nogkntoyeHus M pasnuyHbIX TMNOB C
BbIXoAHbIM Tokom 0-5 (0-20) mA k TB npu paboTe ¢ BHELUHUMU UC-
TOYHUKaMU NUTaHUS, pacCYMTaHHbIMU Ha noakno4veHue Asyx MNA.
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+5B
1 kOM

J1(J1,J3,J5,J7)

> «TSOUT+ »
(«TSOUTx+»)

> «TSOUT- »
J2(J2,J4,J6,J8) («TSOUTX-»)

GND —T

Puc.b.6. Cxema okOHe4YHOro Kackaga yHMBepcanbHbIX BbIXOAO0B.

[Ons obecnevyeHnss CONPsPKEHUSI C PasnUYHbIMU TUNaMuU NPUEMHU-
KOB OKOHEYHblE Kackaabl YHMBEpPCarbHbIX BbIXOA0B MOryT paboTaTth Kak
npu NUTaHMM OT BHYTPEHHEro pasBs3aHHOrO UCTOYHUKA NUTaHus (ak-
TUBHbIN PEXMM), TaK U OT BHELUHErO0 UCTOYHUKA NUTAHUSA (NAacCUBHbIN
pexum). Tunosas noctaBka — NACCUBHBIA PEXUM paboTbl OKOHEYHOrO
Kackapa.

B ckobkax Ha cxeMe ykasaHbl 0603Ha4YeHMs1 Ans YHUBEpPCanbHbIX
BbIXO[OB CEPBUCHbIX MOOYNEeMn.

B akTmBHOM pexmme n 3agaHHOM 3HayYeHun napameTpa AKTUB.yp.
BbICOKMIM HanpshkeHne Ha BbIXOAE B JIOTMYECKOM PEXUME U aMMIIUTY-
Aa uMmnyrnbca B UMMySNbCHOM pexmnme MoxeT 6biTb oT 2,4 o 5,0 B. NMpu
OTCYTCTBMM UMMyNbCa W MPU YCTAHOBMEHHOM 3HayYeHun AKTUB.yp.
Hu3kun B normyeckom pexmme — HanpskeHue Ha Bbixode He bornee
0,4 B. PaboTa Bbix0oAa B aKkTUBHOM PEXMME AO0MYyCKAaEeTCA Ha HarpysKy C
conpoTtmBneHmem He meHee 1 KOMm.

B naccmBHOM pexunme gonyckaeTcsi MMTaHne OT BHELLHEro UCTOM-
HUKa HanpsKeHMeM NOoCTosiHHOro Toka oT 5 go 10 B, gonyctumoe 3Ha-
YeHne KOMMYTMPYEMOro ToKa Harpy3ku He 6onee 10 MA. [JonyckaeTcsa
nUTaHne BbIXOAHOMO Kackada OT BHELLUHEro MCTOYHMKA HanpsiKeHnem
0o 24 B NOCTOAHHOro TOKa, NPy 9TOM aMnnanTyaa BbIXOLHbIX UMMYSb-
coB ByadeT orpaHuMyeHa HanpsbkeHnmem cpabaTtbiBaHMsSI cynpeccopa Ha
ypoBHe 15 B.

lNogknoyeHne OKOHEYHOro Kackaga K BHYTPEHHEMY UCTOYHUKY NAN-
TaHua +5 B ocyllecTBnAeTCcd C NOMOLUbIO MepeMbIYEK, 3aMblKaloLnX
COOTBETCTBYHOLWMNE KOHTAKTHbIE Napbil.

[nvHa nuHUKM cBA3M AN yHuBepcarnbHbIX BbixogoB — 40 300 m.
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5100m
J1 (3,5,7,9,11,13,15,17)
3300m
11(2,3,4,5,6)+;DIR1(2,3)+ 1

11(2,3,4,5,6)-; DIR1(2,3)-

J2 (4,6,8,10,12,14,16,18)

GND

Puc.b.7. Cxema BXOOQHOro Kackaga 4aCTOTHO-MMMNYNbCHbLIX U JIOrMYEeCKUX
BXO40B.

BxogHon kackag moxeTt pabotaTb B ABYX pexumax, 3agaBaeMbix C
NOMOLLLIO KOHTAKTHbIX Nap J1-J18 Ha nnaTe koMmMmyTauuu:

- B @aKTUBHOM PEXUME YaCTOTHO-UMMNYIbCHbIE BXOAbl MUTAKTCS OT BHYT-
PEHHEro ranbBaHNYECKN pa3BA3aHHOINO MCTOYHMKA HanpskeHus +5 B
(kOHTaKTHbIe Napbl 3aMKHYTbI NepeMblykamn). B aToM pexnme Ha BXop,
AOIMKHBbI NogaBaTbCs NGO MMMYNbChbl HANPSXKEHUA C NapaMmeTpamu:
nornyeckmn Homnb — 0...1,0 B, nornyeckas egnuuua — 2,0...5,0 B, nnéo
3aMblkaHne / pa3pblB MEXaHWYeCKMX KOHTaKToB. [puyem conpoTtuene-
HMEe BHELUHEN Lenu npu 3aMKHYTOM COCTOSIHUM MEXaHW4YeCKMX KOHTaK-
TOB He A0MKHO npeBbiwaTtb 100 Owm;

- B MACCUBHOM peXmnme (KOHTaKTHble napbl Pa3oOMKHYTbI) Ha BXO4 OOSXK-
Hbl NogaBaTbCA UMMYNbCbl TOKA C NapameTpamu: JIOrMYEeCKUA HOMb —
0...0,2 mA, nornyeckasa eguHmua — 0,5...20 MA. B aTom pexume 3ambl-
KaHUA MEXaHMYEeCKMX KOHTakToB 0e3 nuTaHus noacyMTbiBaTbCA He Oy-
AayT.

Mpn nogkn4YeHMN K 4YaCTOTHO-MMMYIIbCHbIM BXO4aM AOJDKHA CO-
onogaTtbCs NONSIPHOCTb B COOTBETCTBUM C MapPKMPOBKOWM Ha nnaTe
KOMMyTaumMm, a 4actoTa CnegoBaHWs UMMyNbCOB Ha BXOAE AOSMKHA
ObiTb HEe meHee 0,005 Ny n He B6onee 1500 My,

BHUMAHUE! HanpsixeHue Ha 4acmoOmMHO-UMMYJIbCHbIX 8XO-
dax He GOJ/IKHO npeebiwamb 5,5 B!

AnvHa nuHUM CBA3KM ANS YaCcTOTHO-UMMNYMbCHbIX BXxogoB — Ao 300
METPOB.
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NMPUNOXXEHUE B. KommyTauusa moayneun TennoBblYUCuTens
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1 — npedoxpaHumerib;

2 — pa3beM rooKYeHUs kabersns numaHus +24 B;

3 — pa3beM yHugepcaribHbIX 8b1x0008 1-4 cep8uCcHO20 MOOYrIS;

4 — pazvem modyrnis Ethernet;

5 — pasbem nodkrroyeHusi kabens cesasu RS-232;

6 — KOHMaKmHble rnapbl YyCmaHOBKU pexuma pabombl yHUeep-
calsibHo20 8bixo0a 0;

7 — pasbem yHueepcarsbHo20 8bixoda 0;

8,9 — KOHmMakmHble napbl O yCMaHOBKU pexuma yrpasreHusi
TB J3 u J4 coomeemcmeeHHO;

10 — pa3bem nodkrntoYeHus kabens cesa3u RS-485;

11 — KOHMaKkmHbIe rnapb! 07151 YCMaHO8KU pexxumos pabomel yHU-
eepcarsibHbIX 8b1X0008 1-4 cep8uUCHO20 MOOYIIS;

12 — pasbembl 0551 NOOKIYeHUs winelgoe cesa3u ¢ b5I0OKOM KOM-
Mymauuu.

a) pa3melleHne KOHTAKTHbIX 31IeMeHTOB

(T e ¥ 6 — oY

1A E

MNnomBrpoBoUHbIE YaLLKK \I'Inomﬁa rocrnosepuTens

06) MecTa nnomo6upoBaHuA

Puc.B.1. Buag c3agum 6noka knaBsuatypbl.
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} RS-232
J3

J4

GND
A/Data-
B/Data+

7

8|§||§| ole| [o o] [o ]

@/?2..

Puc.B.2. KoMMyTauMOHHbIE 3N1eMeHTbl KOMOMHUPOBAHHOIO MoAYns.

Tabnuua B.1. O603Ha4YeHMe KOHTaKTHbIX 31IEMEeHTOB U CUrHanoB KOMOUHM-
poBaHHOro moayns.

Ob6o3Ha4eHne
HavumeHoBaHue O603HayeHne curHana,
KOHTaKTHOro
BbIXO4a Ha3Ha4yeHne KOHTaKTHOro afieMeHTa
anemMeHTa
1 RXD
2 RTS
RS-232 3 TXD
4 CTS
7 GND
- GND
RS-485 - A / Data-
- B / Data+

K pasbemy RS-232 komGuHupoBaHHOro mogyns nogkno4vaeTtcs
wnend (nnockum kabenb) OT BHELWHErO pa3bemMa, PacrnofioXXEHHOro Ha
Kopnyce MOHTaXHOro Moayn4.

Wnewnd

=, oz LTI (BuA ceepxy
oZe%e ; oooh \V4 pasbema co

o080 o :| oooo 1 J| Lwnendom)

2 8

) BUA, CHapy>Xu Ha BHELUHWIA 6) kabenbHbI pa3beMm, NOAKYaEMbI
pasbeM DB9 nHtepdeiica K pazbeMy RS-232 KOMOGUHMPOBAHHOTO
RS-232 mMoayns

Puc.B.3. KommyTtauusa nHtepcgenca RS-232.
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o\

TSOUT4+
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Puc.B.4. MapknpoBka KOMMYTaLMOHHbLIX 3fIEMEHTOB MOAYNSA YHUBepcasrib-
HbIX BbIXO4OB.

ol
=

4 1

R (7558
_33 J3J4 —

s %ﬂ%é@ 85

SRR ERIER 298] K= elhicks
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Puc.B.5. MapknpoBka KOMMYTaLMOHHbIX 35IEMEHTOB MoAyrnen TOKOBOro Bbl-
xopna u uHtepdenca Ethernet.

Ta6bnuua B.2. Hymepauusa yHuBepcanbHbIX U TOKOBbIX BbIXOAOB B 3aBUCU-
MOCTU OT MeCTa YCTaHOBKM MoAynsi.

MecTto YCTaHOBKU

KoHTaKT. napbl ycTaHOBKU
pexuma paboThbl

MapkupoBka HavmeHoBaHve 1 Homep
HOMep O603Ha‘-l CI/IFHaJ'IOB Bblxop'a Mop'ynﬂ 0603Hat_| MapKMpOBKa
crnorta OKHa OKHa KOHTaKT. nap
TSOUT1 +/- YHuBepcanbHbIn 1 J1, J2
1 51 TSOUT2 +/- YHnBepcanbHbIn 2 B1 J3, J4
TSOUTS3 +/- YHuBepcanbHbIn 3 J5, J6
TSOUT4 +/- YHuBepcanbHbin 4 J7, J8
|/ GND .
1 b1 |/ GND TokoBbin 1 - -
|/ GND .
2 B2 | / GND TokoBbIN 2 - -

16
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(BMA CO CTOPOHDI (Mo cneea
NOAKIIOYEHNS K 5 pasbema C
kabenb
y 8 OTBETHOMY pa3bemy) kabenem)

a) kabenbHbIN pasbem RJ45 onga nogkntoveHus K ceTn nepedayvy OaHHbIX UIn

MK
KoHTakTbl
Uenb Pasbvem moayns Pasbtem RJ45
Ethernet NOAKITIOYEHME K CEeTU nogkntodeHue Kk MK
TX+ 1 1 3
TX- 2 2 6
RX+ 3 3 1
RX- 4 6 2

0) Tabnuua koMmyTaumMm curHanoB B Kabene cBsi3av Npy NOOKITHOYEHUN K CETU MNe-
pegayvn gaHHbIX U nogkntodeHnn K MK

Puc.B.6. KommyTtauusa nHtepcenca Ethernet.
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NMPUNOXEHUE I'. UCTOYHUK BTOPUYHOIO NUTaHUSA

A
pos)
= 0
1A L
+V -V
2/ = T
v
90* 3 A 35*
4 N L i
ﬁ\ I__J
Nl /] [0
Y
RNl
17,5* B 58" "
a) BuA cnepeam 0) Bua cboky

* - CNpaBOYHbLIN pasmep

1 — 8UHMbI KOHMaKMHOU KOI0OKU 8bIXOOHO20 HanpsikeHusi =24 B;

2 — ¢8emMOOUOOHbIU UHOUKaAmop BKIHYEHUS UCMOYHUKa 8mopuy-
HO20 rnuUMmMaHusi;

3 — 8UHM 3a3emreHusi;

4 — 8UHMbI KOHMAKMHOU KO/I00KU [MOOK/THYEHUSI HarpsiKeHuUs
numaHus ~220 B 50 'y (L — nuHus, N — Heuimparnb);

5 — cepbea 015 0c8060XX0eHUS 3alUeriKu;

6 — 3awerika 0ns kpenneHus Ha DIN-pedlke.

Puc.l'.1. UcTouyHuK BTOpUYHOro nutauma cepum HDR-1524 (=24 B 15 Br).

18
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a) Bug cnepeau 6) Bung cboky

* - cnNpaBOYHbLIN pasmep

1 — BUHMbI KOHMAaKMHOU KOST00KU 8bIXOOHO20 HarnpsXeHusi =24 B;

2 — BUHM MOOCMPOUKU 8bIXOOHO20 HarpPsXKeHUSs;

3 — c8emoduUOOHbIl UHOUKamMop BKIIYEHUS UCMOYHUKA 8MOpPUYHO20
numaHusi;

4 — 8UHMbI KOHMAaKMHOU KOSI00KU MOOKITIOYEHUS HanpsiXXeHUsi numaHusi
~220 B 50 'y (L — nuHus, N — Heimparb);

5 — cepbaa 0151 0c8060X0eHUS 3aleIKU;

6 — 3awernka ons kpenneHusi Ha DIN-pelike.

Puc.l.2. UcTouHuk BTOpUYHOro nutaHus cepumn HDR-30-24 (=24 B 30 Br).

19

A B3aeT



NMPUNOXXEHUE [1. O603Ha4yeHUe U Ha3Ha4YeHue KnaBuaTtypbl Ten-

noBblyncnunTens

Ta6nuuya A.1
I'pacpuueckoe HasHauyeHue KHoMKn
o0b603Ha4yeHne
1. MNpwn BbIGOPE NyHKTa MEHIO — NEepeMeLLEeHNE BBEPX.
2. lpun ycTaHOBKE CUMBOSBHOW BEMUYUHLI — MepemMeLLeHne no ChUCKy BBO-

(4]

ONMbIX CUMBOJ10B BBEPX.

3. MNpu ycTaHOBKe 3HAYEHUS YUCNOBOW BEMUYMHBLI — YBENUYEHUE 3HAYEHUS
paspsaga.
1. MNpwn BbIGOPE NYHKTA MEHIO — NEepeMELLEHNE BHU3.
2. lpun ycTaHOBKE CUMBOSBHOW BEMUYUHLI — MepemMeLLeHne no ChUCKy BBO-
@ OUMbIX CUMBOJIOB BHU3.
3. lNMpun ycTaHOBKe 3HAYEHUS1 YNCNOBOW BESTIMYUHBI — YMEHbLLIEHNE 3Ha4YeHUs
paspsaga.
1. Mpn ycTaHOBKE CUMBOIJIBbHBIX UMW YMCMOBbLIX BENMUYUH — MepemMeLleHne
Kypcopa Ha none unu paspsz Yucra Bnpaso.
@ 2. Mpwu BbIGOpe NapameTpa — yBeNUYEHNE YUCMOBOro MHAekca 6yKBEHHOro
0603HaveHnsa napameTpa.
3. B okHe BbibOpa BpeEMEHM apXMBHOW 3anncu — Nepexos K apxXmuBHOM 3anu-
cu ¢ bonee No3gHen 4aTOM COXPaHEHUS.
1. Mpn ycTaHOBKE CUMBOJIBbHBIX MMM YMCMOBbLIX BENUYMH — NepemMeLleHne
Kypcopa Ha none unu paspsifi Ymcna BrieBo.
@ 2. MNpwn BbIGOpe NnapameTpa — yMeHbLUEHME YNCIOBOro nHaekca 6ykBeHHOro
0603HaveHnsa napameTpa.
3. B okHe BbibOpa BpeMEHM apXMBHOW 3anncu — Nepexos K apxXmuBHOMW 3anu-
cu ¢ bornee paHHelr 4aTon COXpaHEHMS.
1. Nepexoa B BbIGpaHHOE MEHIO / OKHO HUXKHErO YPOBHS.
n 2. Bxop, B pexum pegakTupoBaHus napameTpa.
3. 3anucb ycTaHOBMEHHOro 3HAYeHUsA napamMeTpa, BbINOIHEHWE onepauuu,
KOMaHAbl.
1. Bbixog, B MeHI0 / OKHO Boriee BbICOKOro YPOBHS.
n 2. OTKas OT 3anuMcy U3MEeHEHHOro 3Ha4YeHUs napameTpa, BbINOMHEHUS ore-

paunn, KoMaHgbl 1 BbIXO4 U3 peXnMa peaakTnpoBaHUA nNapamMeTpa.
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NMPUNOXEHUE E. Onucanme napameTpoB, MHAULUPYEMbIX B
TennoBblYUcnuTene

Ta6bnuua E.1. O603Ha4YeHUsA, HAUMEHOBaHUA, eAUHULbI U3MEepPeHUs napameT-
pPOB M pa3psagHOCTb MHAUKALMU

PaspsagHocTb
O6o3Ha4veHne H
anMeHoBaHue napameTpa, MHaMKaUum
napameTpa MpumevaHna
€0UHULblI N3MepeHnd Lenada p,p06Has=|
npv MHOUKaumm
4acCTb 4acCTb
G, g Pacxon maccoBbIn [T/4, Kr/d] 1-6 4
Pacxon o6bemMHbIN
Q q [M3/4, N/MUH] 1-6 4
t Temnepartypa [°C] 1-3 2
[aBsneHne _
P [MMa, krc/cm?, 6ap] 1-2 3
M, m Macca TennoHocutens [T, kr] | 1 -10 3 Mpum.1
Vv O6bem [M3n] 1-10 3 Mpum.2
KonnyectBo TennoThl
w [MBT-4, [k, Mkar] 1-10 3 Mpum.3
TennoBasi MOLLLHOCTb
E [MBT, FOx/u, Mkan/y] 1-6 4
T Bpewms 1-7 2
h YaenbHasa aHTanbnus 1- 3
[Mkan/T]
p MnotHocTb [Kr/m3] 1-4 3
ConpoTunBneHne anekTpuye- 3
R ckoe [Om] 1-4 2
| Cuna Toka [MA] 1-4 2
F YacTtoTa cnegoBaHua UM- 1-4 >
nynbcoB [Mu]
NMPUMEYAHUA.

1. MNepenonHeHne cyeTunka HacTynaeT, ecnu 3HadeHne M > 2.10° 1. Mo-
crne nepenosfiHEHUsI CYETYMKA OTCHET HauyMHaeTCs C HyneBOro 3Hauye-
HUS.

2. MNepenonHeHne cyeTynka Hactynaet, ecrnn V > 2.10° m3. Mocne nepe-
MONMHEHNS CHETYMKA OTCHET HAUYMHAETCH C HYNEBOro 3HaAYeHUsI.

3. MepenonHeHne cyetynka HactynaeT, ecnn W > 2.10° kan. MNocne ne-
penosiHEHNS CHETYMKA OTCHET HaYMHAETCS C HYNEeBOro 3Ha4YeHus.
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Ta6bnuua E.2. Nepe4yeHb 0TKa30B, (hMKCUpPYyEeMbIX B TENNOBbLIYUCIUTENE

OnucaHue oTkasa

O6o03Ha4eHne oTkasa, (hmMKcMpyemoro B
pacyeTHoM TpybonpoBoae

TP1 TP2 | TP3 | TP4 | TP5 | TP6
OtcyTcTBYET 3neKkTponuTaHne TeNNOBbIYUCTIUTENS oTo
ObbemHbIn pacxod TennoHocutens B Tpybonposoge
TP1(2...6) Bonblue BEPXHETO HOMMHANMBHOTO pacxoga | OT1 OT7 | OT13 | OT19 | OT25 | OT31
ans MP1(2...6)
ObbemHbIn pacxod TennoHocutens B Tpybonposoge
TP1(2...6) MeHblUe HWKHErO HOMMHAMbHOTO pacxoga | OT2 | OT8 | OT14 | OT20 | OT26 | OT32
ans MP1(2...6), Ho Bonblue oTceYku
ObbemHbIn pacxod TennoHocutens B Tpybonposoge or3 | oTe | oT15 | oT21 | or27 | o733
TP1(2...6) paBeH Unn MeHbLLEe OTCEYKM
Orka3 npeobpasosatens pacxoga MP1(2...6) OT4 | OT10 | OT16 | OT22 | OT28 | OT34
Orka3 npeobpasosatens remnepatypsl MT1(2...6) OT5 | OT11 | OT17 | OT23 | OT29 | OT35
Ortkas npeobpasosatens aasnexus MA1(2...6) OT6 | OT12 | OT18 | OT24 | OT30 | OT36

Tabnuua E.3. Nepe4yeHb kKputepueB pukcaumm otkasos B TB u peakumm Ha

nxX BOSHUKHOBEHUE

O603HayeHne oTKasa, (pukcnpyemoro B
O603HayeHne pacyeTHOM TpyGonpoBsoe O6osHaveHne
KpuTtepus peakumn
TP1 | TP2 | TP3 | TP4 | TP5 | TP6
- Pacu. TCpor
HeT nutanua oTo - Ocr. TC
Q1(2...6) > QBH1(2...6) oT1| oT7 | oT13 | oT19 | oT25 | o131 | -OCT. TC
- Pacy. TCpor
Qotc1(2...6) < Q1(2...6) <QHH1(2...6)] OT2 | OT8 | OT14 | OT20 | OT26 | OT32 | - Per. HC
Q1(2...6) <= Qotc1(2...6) OT3 | OT9 | OT15 | OT21 | OT27 | OT33 '81E§"'g;f00“°r1(2"'6)
Otk. MP1(2...6) oT4 | 0T10 | OT16 | 0T22 | oT28 | oT34 | - Q1(2...6) = QHH1(2...6)"
-Q1(2...6) = QBH1(2...6)""
-Oct.TC
Otk. MNT1(2...6) OT5 | OT11 | OT17 | OT23 | OT29 | OT35 | - Pacy. TCpor
- Per. HC
- Per.HC
Otk. NA1(2...6) OT6 | OT12 | OT18 | OT24 | OT30 | OT36 -P1(2...6) = Prori(2..6)
NMPUMEYAHNA:

* — TonbKo Ansa oTka3a Qotc1(2...6) < Q1(2...6) < QHH1(2...6);
** — TonbKo Ansa otkasa Q1(2...6) > QBH1(2...6).
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Tabnuua E.4. Nepe4yeHb HC, HacTpanBaembIX Nosnb3oBaTesniemMm

O603HayeHne
OnucaHue HewTaTHOM CUTyaL MK HeluTaTHOM
cutyauum
MaccoBbIn pacxog TennoHocutensa B Tpybonposoae TP2(4, 6) 6onbLue HC1
mMaccoBoro pacxoga B TP1(3, 5), yMHOXeHHOro Ha KoadduUMEHT npe- HC2
BbieHus Knp HC3
PasHocTb TemnepaTtyp B Tpybonposogax TP1(3, 5) n TP2(4, 6) meHbLue HC4
KOHCTaHTbI dtTc HC5
HC6
MaccoBbIn pacxog TennoHocutensa B Tpybonposoae TP2(4, 6) 6onbLue HC7
mMaccosoro pacxoga B TP1(3, 5), neneHHoro Ha koadhduumeHT Knp, 1 HCS
MeHbLLe maccoBoro pacxoga B TP1(3, 5), yMHOXXeHHOro Ha koadhduum-
eHT Knp HC9
Temnepatypa TennoHocutens B Tpybonposoge TP1(2...6) meHbLue HC10
HWXHero npegena guanasoHa nameperui MT1(2...6) n 6onblue Bepx- HC11
Hero npegena gvanasoHa namepenui MNT1(2...6) HC12
HC13
HC14
HC15
HaeneHune TennoHocutens B Tpybonpoeoge TP1(2...6) MeHbLue HXKHe- HC16
ro npegena gnanasoHa namepenun MA1(2...6) n 6onblue BepxHero HC17
npenena ananasoHa namepexui NA1(2...6) HC18
HC19
HC20
HC21
O6beMHbIN pacxoq TennoHocutens B Tpybonposoge TP1(2...6) MeHb- HC22
LIe HKHero npegena agnanasoHa namepenun MNP1(2...6) n 6onbLue HC23
BepxHero npegena ananasoHa namepexun MP1(2...6) HC24
HC25
HC26
HC27
MaccoBbIn pacxof TennoHocutens B Tpybonposoae TP1(2...6) meHbLue HC28
HWKHero npegena guanasoHa namepexui MP1(2...6) n 6onble Bepx- HC29
Hero npegena gmanasoHa nameperui MP1(2...6) HC30
HC31
HC32
HC33
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Ta6bnuua E.5. Nepe4veHb ycnosun dumkcaumm HC n peakumn Ha HC.

Peakuunsa Ha HC
O60o3Ha4eHne HC Ycnosue gns dukcaumm HC

P1 | P2 | P3| P4 | P5]| P6
HC1 g2 > Knp-g1 + + +
HC2 g4 > Knp-g3 + + +
HC3 g6 > Knp-g5 + + +
HC4 t1-t2 < dttc + + +
HC5 t3-t4 < dttc + + +
HC6 t5-t6 < dtrc + + +
HC7 g1/Knp < g2 < g1-Knp + + + +
HC8 g3/Knp < g4 < g3-Knp + * + +
HC9 g5/Knp < g6 < g5-Knp + + * +
HC10 t1 <tun1 t1>ten1 +
HC11 t2 <tHn2 t2 > tBn2 +
HC12 t3 <tun3 t3 >tBn3 +
HC13 t4 <thnd t4 >ten4d +
HC14 t5 <tun5 t5>tBn5 +
HC15 t6 <tHn6 t6 > ten6 +
HC16 P1 <Pun1 P1>Pen1 +
HC17 P2 < PHn2 P2 > PBn2 +
HC18 P3 <Pun3 P3 > PBn3 +
HC19 P4 < Pun4 P4 >PBn4 +
HC20 P5 < Pun5 P5 > PBn5 +
HC21 P6 < Pun6 P6 > PBn6 +
HC22 Q1 <Qun1 Q1> Qs.n1 +
HC23 Q2 <QHn2 Q2 > QBn2 +
HC24 Q3 <Qun3 Q3 >Qen3 +
HC25 Q4 <QHn4 Q4 > Qen4 +
HC26 Q5 <Qun5 Q5> Qen5 +
HC27 Q6 <QHN6 Q6 > QBn6 +
HC28 g1 <gHn1 g1>gsn1 +
HC29 g2 <gHn2 g2 > gBen2 +
HC30 g3 <gHn3 g3 >gBen3 +
HC31 g4 <gHn4 g4 > gBn4 +
HC32 g5 <gHn5 g5 >gsnb +
HC33 g6 <gHn6 g6 > gBnb6 +

YcnoBHble 0603HaveHnst B Tabnuue peakumn Ha HC:
- P1 —Per. HC (Pernctpauuns HC);
- P2 — Pacu. TCpor (Pac4yeTbl B TennocmMcteMe rno OroBOPHbIM 3HAYEHUAM);
- P3 - Oct. TC (OcTtaHoB Tennocuctemsl);

- P4 — (g1 + 92)/2, nnn (g3 + g4)/2, nnn (g5 + g6)/2;

-P5-9g1=92, unn g3 = g4, nnn g5 = g6;
-P6-9g2=g1, nnn g4 = g3, nnn gé = g5.

FYTINA KOMIAHKIA
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NMPUNOXEHMUE XK. TunoBble cxeMbl U3MEPUTESIbHbIX CUCTEM U

anropuTMbl pacuyeTta

Mpun onrucaHun cxem Tenmnoy4veTa, XpPaHsALWMXCa B NaMATH TensoBbl-
YyuCnMTENs, U anropuTMOB pacyeTa MCnonb3oBanuch crneapyroLlime rpa-
dhmyeckme 1 CMMBOJSbHbIE YCITOBHbIE 0603HaYeHUS:

- npeobpasoBatens Temnepatypsl (MNT);

!
il

- Nnpeobpasosatens aasnenus (MAO);

o

- npeobpasoBatens pacxoaa (MNP);

t1,....t6 - Temnepartypa TennoHocuTens, namepeHHasa npeobpasosate-
namu NT1,...,NT6 B pac4yeTHbIX Tpy6onposogax TP1,...,TP6
COOTBETCTBEHHO;

P1, ... P6 - JaBreHne TENNOHOCUTENS, M3MepeHHoe npeobpasoBaTens-
mu MNA1,...,NA6 B pacyeTHbIX Tpybonposoaax TP1,...,TP6 co-
OTBETCTBEHHO;

Q1,..., Q6 - 06BEMHbBIV pacxoq TeNNOHOCUTENS, U3MEpPEHHbI Npeobpa-
soBaTtensmu MP1,....MP6 B pacuyeTHbIX TpybonpoBogax
TP1,..., TP6 cooTBETCTBEHHO;

m1,... m6 - Macca TensIoHOCUTENS B pacyeTHbIX TpybonpoBogax
TP1,...,TP6 cOOTBETCTBEHHO;

h1, ... h6 - QHTanbMNMs TENSIOHOCUTENS B pacyeTHbIX TpybonpoBogax
TP1,..., TP6 cooTBETCTBEHHO;

wi, ..., w6 - Tennio B pac4yeTHbIx Tpybonposogax TP1,...,TP6 cooTBeT-
CTBEHHO;

hx vunn hxB | - 3HTanNbnNMA Ha UCTOYHUKE XOJNTIOAHOW BOAbI;
Pavnu Ppor - AoroBopHoe AaBneHue;

W1, W2, W3 | - utorosoe pacuyeTHoe Tenno;

M1, M2, M3 | - utoroBas pacyeTHas Macca,

WTc, MTc - NTOrOBbIe TEMNJIO N Macca B TEMMOCUCTEME;

Wort, Mot - UTOroOBbIe TENJIO N Macca B CUCTEME OTONMIMEHUS;

Wrsc, Mrec | - nTorosble TENSIO U Macca B CUCTEME ropsavero BogocHabxe-

HUA.
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X.1. Cxema A1. 3akpbiTasa cuctema OTonNeHUs. Y4eT no pacxoaomepy nps-
Moro TpyoonpoBopaa

t1  p1 Qq
U3 TC
Cucrema
t2 P2 Q 2 KOHTPONbHbIN oTONMneHus
BTC
Cxema A1. Anroputmbl pacyeta
Tpy6onpoBogb! PacuyeT Tenna n maccobl
m1 =f(Q1, t1, P1) W1 =m1(h1 - h2) M1 = HeT
h1 =f(t1, P1) W2 = Het M2 = HeT
w1 =m1h1 W3 = Het M3 = Het
h2 ={(t2, P2)
w2 =m1h2

NMPUMEYAHUE. Wot = W1

Cxema A1. Anroputmbl 00padoTkm otkasos 1 HC

OTkas Ycnosune Peakuuns OTkas Ycnosue Peakuus
OTO0 |HeTt nutaHuna OcT. TC oT5 OTk. NT1 Pacu. TCpor.
OT1 |Q1>QBH1 Pacu. TCaor OT6 OTk. NA1 P1=Ppor1
OT2 |QoTc1<Q1<QHH1 Q1=QHH1 OoT11 OT1k. NT2 Pacu. TCaor
OT3 |Q1<=QoTc1 Q1=0 0T12 OTk. NA2 P2=Pgor2
OT4 |OTk. NP1 Pacu. TCpor

HC Ycnosune Peakuuns
HC4 |t1-t2<dtrc Pacu. TCpor
HC28 g1<gHn1 g1>gen1 |Per. HC
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X.2. Cxema A2. 3akpbiTas cuctema oTonsieHMA. Y4yeT no pacxopomepy oo6-

paTtHoro Tpy6onpoBoaa

UsTC

BTC

t1

t2

P1 Q1 KOHTPOJIbHbIA

P2 Q;

Cxema A2. AnroputmMbl pacyeTta

Cucrtema
oTonneHus

TpybonpoBoap! PacueT Tenna n macchl
h1 =1f(t1, P1) W1 = m2(h1 - h2) M1 = Het
w1 =m2h1 W2 = Het M2 = HeT
m2 = f(Q2, t2, P2) W3 = Het M3 = HeTt
h2 = f(t2, P2)
w2 = m2h2

NMPUMEYAHUME. Wot = W1

Cxema A2. Anroputmbl 06paboTku oTkasos 1 HC

Otka3s Ycnosue Peakuus OTtka3 Ycnosue Peakuus
OT0 | HeTt nutaHus Oct. TC oT9 Q2<=QoTtc2 | Q2=0
OT5 |OTk. NT1 Pacu. TCpor oT10 OTk.MP2 Pacu. TCpor
OoT6 | Otk. NA1 P1=Ppor1 oT11 OTk.MT2 Pacuy. TCpor
OT7 | Q2>QBH2 Pacuy. TCpor. OT12 | OTk.NQ2 P2=Ppor2
OT8 | QoTc2<Q2<QHH2 Q2=QHH2
HC Ycnosue Peakuus
HC4 | t1-t2<dtrc Pacu. TCpor
HC28 | g1<gHn1 g1>gen1 Per. HC
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X.3. Cxema A3. 3aKkpbiTaa cuctema TennocHabxeHus. OpraHmM3auma ydera
no ABYM pacxofomMepam.

t1 P Q1

N3 TC

Cuctema
oTonneHus

t2 p2 Q,;

BTC

Cxema A3. AnroputmMbl pacyeTta

TpybonpoBoaei Pacuet Tenna n maccol
m1 =f(Q1, t1, P1) W1 = m1(h1 - hx) - m2(h2 — hx) M1 =m1-m2
h1 = f(t1, P1) W2 = Het M2 = HeT
w1 =m1(h1-hxs) W3 = HeT M3 = HeT

m2 = f(Q2, t2, P2)

h2 =f{(t2, P2)

w2 = m2(h2-hxs)
NMPMMEYAHUE. WoT = W1

Cxema A3. Anroputmbl 06padboTkm otkaszos n HC

OTkas Ycnosune Peakuuns OTkas Ycnosue Peakuus
OTO0 |HeTt nuTaHuAa OcT.TC OT7 |Q2>QBH2 Pacu. TCaor
OT1 |Q1>QBH1 Pacu. TCgor OT8 |QoTc2<Q2<QHH2 |Q2=QHH2
O0T2 |Qotc1<Q1<QHH1 Q1=QHH1 OT9 |Q2<=QoTc2 Q2=0
OT3 |Q1<=Qotc1 Q1=0 OT10 |OTk. NP2 Pacu. TCaor
OT4 |OTk. NP1 Pacu. TCpor OT11 |OTk.NT2 Pacu. TCpor
OT5 |OTk. MNT1 Pacu. TCpor 0OT12 |OTk. NA2 P2=Ppor2
OT6 |(OTk. NA1 P1=Ppor1

HC Ycnosue Peakumns

HC1 |g2>Knpg1 Pacu. TCpor
HC4 |t1-t2<dttc Pacuy. TCpor
HC7 |g1/Knp<g2<g1Knp |(g1+g2)/2

HC28 |(g1<gHn1 g1>gen1 |Per. HC
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X.4. Cxema A4. OTKpbITasa ABYXTpyOHas cuctema TensiocHabXxeHus ¢ pacye-
TOM OTONJIEHMA No o6paTHOMY TpybonpoBoay.

t1 p1 Q1
U3 TC
Cucrtema Cucrema
t2  p2 Q: oTonneHus - rsBc
BTC
Cxema A4. Anroputmbl pacyeTa
Tpy6onpoeoabl PacueTt Tenna 1 maccebl
m1 =f(Q1, t1, P1) W1 =m2(h1 - h2) M1 = HeT
h1 =f(t1, P1) W2 = (m1 - m2)(h1 - hx) M2 =m1-m2
w1 =m1h1 W3 =W1+W2 M3 = HeT
m2 = f(Q2, t2, P2)
h2 =f{(t2, P2)
w2 = m2h2
NMPUMEYAHUE. Wot = W1, Wrec = W2, WTc = W3
Cxema A4. Anroputmbl 06paboTkm oTtkasos n HC
OTkas Ycnosune Peakumsa OTkas Ycnosune Peakuunsa
OoTo0 HeT nutaHusa OcT.TC OoT13 Q1 >QBH1 Pacu. TCpor
oT7 Q2 >QBH2 Pacuy. TCaor OoT14 Qotc1<Q1<QHH1 Q1=QHH1
OT8 QoT1c2<Q2<QHH2 Q2=QHH2 OT15 Q1<=Qortc1 Q1=0
oT9 Q2<=QoTc2 Q2=0 OT16 Otk. NP1 Pacu. TCpor
OoT10 OTk. NP2 Pacu. TCpor oT17 OTk. MT1 Pacu. TCpor
oT11 OTk. NT2 Pacu. TCpor OoT18 OTk. NA1 P1=Ppor1
0oT12 OTk. NA2 P2=Ppor2
HC Ycnosue Peakuusa HC Ycnosue Peakuunsa
HC4 t1-t2<dtrc Pacu. TCpor HC28 g1<gHn1 g1>gsen1 Per. HC
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X.5. Cxema A5. OTKpbITaa TpexTpybHas cuctema TensiocHabGXxeHus ¢ Tynu-

koBou NBC.
t P1 Q4 KOHTPONBLHbII
U3 TC
Cuctema
t2 p2 Q: oTonneHus
BTC
ts Ps3 Qs
N3 TC HaIBC
Cxema A5. Anroputmbl pacyeTa
TpyGonposoabl PacyeT Tenna u macchl
h1 = f(t1, P1) W1 =m2(h1 - h2) M1 = HeT
w1 =m2h1 W2 = m3(h3 - hx) M2 =m3
m2 = f(Q2, t2, P2) W3 =W1+W2 M3 = HeT
h2 =1{(t2, P2)
w2 = m2h2
m3 = f(Q3, t3, P3)
h3 =1{(t3, P3)

w3 = m3(h3-hxB)
NMPUMEYAHUE. WoTt = W1, Wrec = W2, Wtc = W3, Mrec = M2
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Cxema A5. Anroputmbl 06paboTku oTtka3zoB 1 HC. Pexum 1

OTkas Ycnosune Peakumns OTkas Ycnosue Peakuus
OoTo0 HeT nutaHusa Oct.TC OT13 Q3 >QBH3 Pacuy. TCpor
OT5 OTk. MT1 Pacu. TCgor OT14 | QoTc3<Q3<QHH3 Q3=QHH3
oT6 OTk. N1 P1=Pgor1 oT15 Q3<=Qortc3 Q3=0
oT7 Q2 >QBH2 Pacu. TCpor OoT16 OTk. NP3 Pacu. TCpor
oTs8 QoT1c2<Q2<QHH2 Q2=QHH2 oT17 OTk. MT3 Pacu. TCpor
oT9 Q2<=Qorc2 Q2=0 OoT18 OTk. A3 P3=Ppor3
oT10 OTk. NP2 Pacu. TCpor
oT11 OTk. NT2 Pacu. TCgor
oT12 OTk. N2 P2=Ppor2

HC Ycnosue Peakuus

HC4 |t1-t2<dttc Pacu. TCpor
HC28 |(g1<gHn1 g1>gBn1 |Per. HC

Cxema A5. Anroputmbl 06paboTku otkasos 1 HC. Pexum 2

OTkas Ycnosune Peakuuns OTkas Ycnosue Peakuus
oTo0 HeT nutaHma OcT. TC oT13 Q3 >QBH3 OcT.'BC
OT5 OTk. MT1 OcT. TC OT14 | QoTc3<Q3<QHH3 Q3=QHH3
oT6 OTk. N1 P1=Pgor1 oT15 Q3<=Qortc3 Q3=0
oT7 Q2 >QBH2 OcT. TC OoT16 OTk. NP3 Oct.BC
oTs8 QoT1c2<Q2<QHH2 Q2=QHH2 oT17 OTk. MT3 Oct.BC
oT9 Q2<=QorTc2 Q2=0 OoT18 OTk. NA3 P3=Pgor3
oT10 OTk. NP2 Oct. TC
oT11 OTk. NT2 Oct. TC
0oT12 OTk. NA2 P2=Ppor2

HC Ycnosune Peakuuns

HC4 t1-t2<dtrc OcT. TC
HC28 |g1<gHn1 g1>gen1 Per. HC
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X.6. Cxema A6. OTKpbITasa 4eTbipexTpybOHass cucrtema TennonoTpedreHns ¢
umpkynsumen NBC.

t1 P1 Q KOHTPONbHbLIN

M3TC p T L )

g
t: p2 Q, Cucrema
T i oTonneHusa
IO
ts Ps3 Qs
UsTC P I L @ » HalBC
ts P4 Qa4

BTC < T J- @ < Lvpk. IBC

Cxema A6. AnroputmMbl pacyeTta

Tpybonposoapl Pac4yeT Tenna n macchl

h1 =f(t1, P1) W1 =m2(h1 - h2) M1 = HeT

w1 =m2h1 W2 = m3(h3 — hx) — m4(h4 — hx) M2 =m3 -m4
m2 = f(Q2, t2, P2) W3 = W1+W2 M3 = HeT

h2 = f(t2, P2)

w2 = m2h2

m3 = f(Q3, t3, P3)
h3 = f(t3, P3)

w3 = m3(h3-hxs)
m4 = f(Q4, t4, P4)
h4 = f(t4, P4)

w4 = m4(h4-hxB)

NMPUMEYAHME. Wot = W1, Wrac = W2, Wtc = W3, Mrac = M2
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Cxema A6. Anroputmbl 06paboTku oTtkaszoB 1 HC. Pexum 1

OTkas Ycnosue Peakuus OTkas Ycnosune Peakuus
OoT0 HeT nutaHus Oct.TC oT13 Q3 >QBH3 Pacu. TCgor
OoT5 OT1k. MT1 Pacu. TCgor | OT14 QoT1c3<Q3<QHH3 Q3=QHH3
oT6 OTk. NAO1 P1=Pgor1 OoT15 Q3<=Qotc3 Q3=0
oT7 Q2 >QBH2 Pacu. TCgor OT16 OTk. NP3 Pacu. TCpor
OT8 | Qotc2<Q2<QHH2 Q2=QHH2 oT17 OTk. NT3 Pacu. TCgor
oT9 Q2<=QoTc2 Q2=0 OoT18 OTk. NA3 P3=Ppor3
oT10 OTk. NP2 Pacu. TCgor | OT19 Q4 >QBH4 Pacu. TCgor
oT11 OTk. MT2 Pacu. TCgor | OT20 QoT1c4<Q4<QHH4 Q4=QHH4
0T12 OTk. NA2 P2=Ppor2 oT21 Q4<=QoTtc4 Q4=0

0T22 OTk. NP4 Pacu. TCgor
0oT23 OTk. NMT4 Pacu. TCgor
0T24 OTk. NO4 P4=Ppor4
HC Ycnosue Peakuuns HC Ycnosue Peakuuns
HC4 t1-t2<dtrc Pacy. TCgor | HC28 g1<gHn1 g1>gBn1 Per. HC
HC5 t3-t4<dtrc Per. HC
Cxema A6. Anroputmbl 06paboTku oTkazos n HC. Pexum 2

OTkas Ycnosue Peakuus OTkas Ycnosue Peakuus
OTo0 HeT nutaHus OcT. TC OoT13 Q3 >QBH3 OcT.'BC
OoT5 OT1k. MT1 Oct.TC OoT14 QoT1c3<Q3<QHH3 Q3=QHH3
OT6 OTk. NA1 P1=Ppor1 OoT15 Q3<=QoTtc3 Q3=0
OoT7 Q2 >QBH2 Oct.TC OT16 Otk. NP3 OcT.BC
OT8 | Qotc2<Q2<QHH2 Q2=QHH2 oT17 OTk. NT3 OcT.'BC
oT9 Q2<=QoTc2 Q2=0 OoT18 OTk. NO3 P3=Ppor3
OoT10 Otk. NP2 Oct.TC 0oT19 Q4 >QBH4 OcT.BC
oT11 OTk. MT2 OcT. TC 0T20 Qo1c4<Q4<QHH4 Q4=QHH4
0T12 OTk. NA2 P2=Pgor2 OoT21 Q4<=Qotc4 Q4=0

0oT22 OTk. NP4 OcT.'BC

0oT23 OTk. NMT4 OcT.'BC

0T24 OTk. NO4 P4=Ppor4
HC YcnoBsue Peakuuns HC YcnoBsue Peakuuns
4 t1-t2<dtrc OcT. TC 28 g1<gHn1 g1>gen1 Per. HC
5 t3-t4<dtrc Per. HC
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XK.7. Cxema A7. OTKpbITasa TpexTpybHas cuctema TennonoTpedrneHusa ¢ Ty-
nukoBown NBC.

t« P11 Qq
U3ITC p I L @
to P2 Q2 KOHTPOSbHbIN Cucrema
I oTonneHus
J. D
BTC «
</
ts pP3 Qs
I L 4
MsTC M N » HalBC
Cxema A7. Anroputmbl pacyeTta
Tpybonposogbl Pacuet Tenna n macchl
m1 = f(Q1, t1, P1) W1 =m1(h1 - h2) M1 = HeTt
h1 =f(t1, P1) W2 = m3(h3 - hx) M2 =m3
w1 =m1h1 W3 =W1+W2 M3 = HeT
h2 =f{(t2, P2)
w2 =m1h2
m3 = f(Q3, t3, P3)
h3 =f{(t3, P3)

w3 = m3(h3-hxs)

NMPUMEYAHUME. Wot = W1, Wrac = W2, Wtc = W3, Mrac = M2
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Cxema A7. Anroputmbl 06paboTku oTtka3zoB 1 HC. Pexum 1

OTkas Ycnosune Peakumns OTkas Ycnosue Peakuus
oTo0 HeT nutanunsa OcT. TC OoT11 OTk. NT2 Pacu. TCpor
OoT1 Q1 >QBH1 Pacy. TCgor | OT12 OTk. NA2 P2=Ppor2
0oT2 QoT1c1<Q1<QHH1 Q1=QHH1 OT13 Q3 >QBH3 Pacuy. TCpor
oT3 Q1<=QorTc1 Q1=0 OT14 | QoTc3<Q3<QHH3 Q3=QHH3
oT4 OTk. NP1 Pacu. TCpor | OT15 Q3<=QoTc3 Q3=0
OT5 OTk. NMT1 Pacy. TCpor | OT16 OTk. NP3 Pacu. TCpor
OTé OTk. NA1 P1=Ppor1 oT17 OTk. MT3 Pacu. TCpor

oT18 OTk. NA3 P3=Ppor3
HC Ycnosue Peakuus HC Ycnosue Peakuus
HC4 t1-t2<dtrc Pacu. TCpor
HC28 |(g1<gHn1 g1>gBn1 Per. HC
Cxema A7. Anroputmbl 06paboTku otkasos 1 HC. Pexum 2

OTkas Ycnosune Peakuuns OTkas Ycnosue Peakuus
oT0 HeT nutaHusa Oct. TC oT11 OTk. NT2 Oct. TC
OoT1 Q1 >QBH1 OcT.TC oT12 OTk. NA2 P2=Ppor2
OT2 QoT1c1<Q1<QHH1 Q1=QHH1 OoT13 Q3 >QBH3 OcT.'BC
oT3 Q1<=QorTc1 Q1=0 OT14 | QoTc3<Q3<QHH3 Q3=QHH3
oT4 OTk. NP1 Oct. TC OoT15 Q3<=Qortc3 Q3=0
OT5 OTk. MT1 OcT. TC OoT16 OTk. NP3 OcT.'BC
OT6 Otk. NA1 P1=Ppgor1 oT17 Otk. NT3 OcT.BC

0oT18 OTk. NA3 P3=Ppor3

HC Ycnosune Peakuuns HC Ycnosue Peakuus
HC4 t1-t2<dtrc Oct.TC
HC28 |(g1<gHn1 g1>gen1 Per. HC
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X.8. Cxema A8. OTKpbITasa 4eTbipexTpyOHass cucrtema TennonoTpedreHns ¢
umpkynsumen NBC.

L P1 Q

N3 TC ’—LL_@

Q 2 KOHTPONbHbLIN

t- p2
I oTonneHus
BTC « L

BN
N

Cuctema

ts Ps3 Qs
L
MsTC M @ » HalBC

ts P4 Q4

BTC =« I L @ <4 Uwupk. 'BC

Cxema A8. AnroputmMmbl pacyeTta

Tpybonposoabl Pacuet Tenna n maccol

m1 =f(Q1, t1, P1) W1 =m1(h1 - h2) M1 = Het

h1 =f(t1, P1) W2 = m3(h3 — hx) — m4(h4 — hx) M2 =m3 -m4
w1 =m1h1 W3 = W1+W2 M3 = HeT

h2 = {(t2, P2)

w2 = m1h2

m3 = f(Q3, t3, P3)
h3 = f(t3, P3)

w3 = m3(h3-hxB)
m4 = f(Q4, t4, P4)
h4 = f(t4, P4)

w4 = m4(h4-hxgB)

NMPUMEYAHUE. WoT = W1, Wrec = W2, W1c = W3, Mrec = M2
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Cxema A8. Anroputmbl 06paboTku oTtkaszoB 1 HC. Pexum 1

OTkas Ycnosue Peakuus OTkas Ycnosune Peakuus
oTo0 HeT nutaHums OcT. TC oT14 QoT1c3<Q3<QHH3 Q3=QHH3
OoT1 Q1 >QeH1 Pacuy. TCgor | OT15 Q3<=Qortc3 Q3=0
0oT2 QoT1c1<Q1<QHH1 Q1=QHH1 OoT16 OTk. NP3 Pacu. TCpor
oT3 Q1<=QorTc1 Q1=0 oT17 OTk. MT3 Pacu. TCpor
OT4 OTk. NP1 Pacuy. TCgor | OT18 OTk. NA3 P3=Ppor3
OoT5 OTk. MT1 Pacu. TCgor | OT19 Q4 >QBH4 Pacu. TCpor
oT6 OTk. NAA1 P1=Pgor1 0oT20 QoT1c4<Q4<QHH4 Q4=QHH4

oT11 OTk. NT2 Pacu. TCgor | OT21 Q4<=Qotc4 Q4=0

oT12 OTk. NA2 P2=Ppor2 0oT22 OTk. NP4 Pacu. TCpor

OoT13 Q3 >QBH3 Pacuy. TCpor 0oT23 OTk. NT4 Pacuy. TCpor

OoT24 OTk. NO4 P4=Ppor4
HC Ycnosue Peakuus HC Ycnosue Peakuus

HC4 t1-t2<dtrc Pacu. TCpor HC28 g1<gHn1 g1>gen1 Per. HC

HC5 t3-td<dtrc Per. HC
Cxema A8. Anroputmbl 06paboTku oTkasos 1 HC. Pexum 2

OTkas Ycnosue Peakuus OTkas Ycnosue Peakuus
oTo0 HeT nutaHus OcT. TC oT14 QoT1c3<Q3<QHH3 Q3=QHH3
OoT1 Q1 >QBH1 OcT. TC OoT15 Q3<=Qortc3 Q3=0
OT2 | Qotc1<Q1<QHH1 Q1=QHH1 OoT16 OTk. NP3 OcT.'BC
OT3 Q1<=Qortc1 Q1=0 oT17 OTk. MT3 Oct.BC
OT4 OTk. NP1 OcT. TC OT18 OTk. NA3 P3=Ppor3
OT5 OTk. MT1 OcT. TC oT19 Q4 >QBH4 OcT.'BC
OT6 OTk. NA1 P1=Ppor1 0T20 QoTc4<Q4<QHH4 Q4=QHH4

oT11 OTk. NT2 OcT. TC oT21 Q4<=Qortc4 Q4=0

0oT12 OTtk. NA2 P2=Ppor2 0T22 OTk. NP4 OcT.BC
oT13 Q3 >QBH3 OcT.BC oT23 OTk. NMT4 OcT.'BC
0T24 OTk. NO4 P4=Ppor4

HC Ycnosue Peakuus HC Ycnosue Peakuus

HC4 t1-t2<dtrc Oct.TC HC28 g1<gHn1 g1>gen1 Per. HC
HC5 t3-t4<dtrc Per. HC
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X.9. Cxema A9. OTKpbITaa cuctema TensiocHabXXeHMA ¢ CyMMapHOM Tenso-
BOM Harpy3kou > 0,5 Nkan/u.

t1 P Q; ts Ps3 Qs
el Lo 11 o
2oPr Q) e | b B Qs “rae
vl l o |7 L o

Cxema A9. AnroputmMmbl pacyeTta

Tpybonposoabl Pacuet Tenna n maccol
m1 =f(Q1, t1, P1) W1 = m1(h1 — hx) - m2(h2 - hx) M1 =m1-m2
h1 = f(t1, P1) W2 = m3(h3 — hx) — m4(h4 — hx) M2 =m3 -m4
w1 =m1(h1-hxs) W3 = Het M3 = HeT
m2 = f(Q2, t2, P2)
h2 = f(t2, P2)

w2 = m2(h2-hxB)

m3 = f(Q3, t3, P3)

h3 = f(t3, P3)

w3 = m3(h3-hxs)

m4 = f(Q4, t4, P4)

h4 = f(t4, P4)

w4 = m4(h4-hxB)
NMPUMEYAHUE. WTc = W1, Wrec = W2, MT1c = M1, Mrec = M2
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Cxema A9. Anroputmsbl 06paboTku oTkasos 1 HC

OTkas Ycnosue Peakuus OTkas Ycnosue Peakuus
oTo0 HeT nutaHums OcT. TC oT13 Q3 >QBH3 Pacu. TCpor
OoT1 Q1 >QBH1 Pacuy. TCgor | OT14 QoT1c3<Q3<QHH3 Q3=QHH3
OT2 | Qotc1<Q1<QHH1 Q1=QHH1 oT15 Q3<=Qortc3 Q3=0
oT3 Q1<=QoTc1 Q1=0 OoT16 OTk. NP3 Pacu. TCgor
OoT4 OTk. NP1 Pacu. TCpor oT17 OTk. NT3 Pacu. TCpor
oT5 OTk. NMT1 Pacu. TCpor oT18 OTk. NA3 P3=Ppor3
OoT6 OTk. NA1 P1=Ppor1 oT19 Q4 >QBH4 Pacu. TCpor
oT7 Q2 >QBH2 Pacu. TCgor | OT20 QoT1c4<Q4<QHH4 Q4=QHH4
OT8 | QoTc2<Q2<QHH2 Q2=QHH2 oT21 Q4<=QoTc4 Q4=0
oT9 Q2<=QoTc2 Q2=0 0oT22 OTk. NP4 Pacu. TCpor
oT10 OTk. NP2 Pacy. TCgor | OT23 OTk. NT4 Pacu. TCpor
oT11 OTk. T2 Pacu. TCgor | OT24 OTk. NA4 P4=Ppor4
0oT12 OTk. NA2 P2=Ppor2

HC Ycnosue Peakuus HC Ycnosue Peakums
HC4 t1-t2<dtrc Pacu. TCpor HC28 g1<gHn1 g1>gen1 Per. HC
HC5 t3-t4<dtrc Per. HC
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nosown Harpy3kon > 0,5 Nkan/u.

X.10. Cxema A10. OTKpbITasas cuctema TensIoCHabxeHUss ¢ cymmapHowu Ten-

te Pt Q4 ts Pps Qs
UsTC » T J— @— T;—@—v
t: p2 Q. Cuctema Cucrema
oTonseHus BC
BTC < T J— @—
Cxema A10. Anroputmbl pacyeTta
Tpybonposoapl PacueTt Tenna n maccobl
m1 = f(Q1, t1, P1) W1 = m1(h1 - hx) - m2(h2 - hx) M1 =m1-m2
h1 = f(t1, P1) W2 = m3(h3 - hx) M2 =m3
w1 = m1(h1-hxs) W3 = Het M3 = HeT
m2 = f(Q2, t2, P2)
h2 = f(t2, P2)
w2 = m2(h2-hxs)
m3 = f(Q3, t3, P3)
h3 = f(t3, P3)
w3 = m3(h3-hxs)
NMPUMEYAHUE. WTtec = W1, Wrsc = W2, Mtc = M1, Mrec = M2
Cxema A10. Anroputmbl 06paboTku oTkasos n HC
Otka3s Ycnosue Peakuus OTka3s Ycnosue Peakuus
OoTo0 HeT nutaHusa OcT.TC OoT13 Q3 >QBH3 Pacu. TCpor
OoT1 Q1 >QBH1 Pacuy. TCaor OoT14 QoTc3<Q3<QHH3 Q3=QHH3
OT2 | Qotc1<Q1<QHH1 Q1=QHH1 OoT15 Q3<=Qortc3 Q3=0
OoT3 Q1<=Qortc1 Q1=0 OT16 OTk. NP3 Pacu. TCpor
OT4 OTk. NP1 Pacu. TCpor oT17 OTk. NT3 Pacuy. TCpor
OT5 OTk. MT1 Pacu. TCpor 0oT18 OTk. NO3 P3=Ppor3
OT6 OTk. NA1 P1=Ppor1
oT7 Q2 >QBH2 Pacu. TCpor
OT8 | Qotc2<Q2<QHH2 Q2=QHH2
oT9 Q2<=QorTc2 Q2=0
OoT10 OTk. NP2 Pacuy. TCpor
oT11 OTk. MT2 Pacuy. TCpor
0oT12 OTk. NA2 P2=Ppor2
HC Ycnosue Peakuus HC Ycnosue Peakuus
HC4 t1-t2<dtrc Pacu. TCpor HC28 g1<gHn1 g1>gen1 Per. HC
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X.11. Cxema A11. OTKpbITasas cuctema TensIoCHabxeHUss ¢ cymmapHowu Ten-
nosoun Harpy3kon > 0,5 Nkan/u.

t P1 Q4
I i TennoobmMeHHuK
N3 TC P b/c ) E E
t. p2 Q, E E Cucrema
T ' ! oTonneHus
BTC 4— J‘ S i
Q 3 Mognutka
NS >
Cxema A11. Anroputmsbl pacyeTta
Tpybonposoapl Pac4yeTt Tenna n maccsbl
m1 = f(Q1, t1, P1) W1 = m1(h1 - hx) - m2(h2 - hx) M1 =m1-m2
h1 =f(t1, P1) W2 = Het M2 = HeT
w1 =m1(h1-hxs) W3 = Het M3 = HeT
m2 = f(Q2, t2, P2)
h2 = f(t2, P2)
w2 = m2(h2-hxB)

NMPUMEYAHME. W1c = W1, Mtc = M1

Cxema A11. Anroputmbl 06paboTku oTkasos n HC

OTkas Ycnosue Peakuus OTkas Ycnosue Peakuus
oTo0 HeT nutaHus OcT. TC oT9 Q2<=Qorc2 Q2=0
OoT1 Q1 >QBH1 Pacu. TCpor oT10 OTk. NP2 Pacu. TCpor
0oT2 QoT1c1<Q1<QHH1 Q1=QHH1 OoT11 OT1k. NT2 Pacu. TCpor
OT3 Q1<=Qortc1 Q1=0 oT12 OTk. NA2 P2=Ppor2
OT4 OTk. NP1 Pacu. TCoor 0oT13 Q3 >QBH3 Per. HC
OT5 OTk. NT1 Pacu. TCpor OoT14 QoTc3<Q3<QHH3 Per. HC
oT6 OTk. NA1 P1=Ppor1 OT15 Q3<=QoTc3 Per. HC
oT7 Q2 >QBH2 Pacuy. TCaor OT16 Otk. NP3 Per. HC
OT8 | QoTc2<Q2<QHH2 Q2=QHH2

HC Ycnosue Peakuus HC Ycnosue Peakuus
HC4 t1-t2<dtrc Pacu. TCpor HC28 g1<gHn1 g1>gen1 Per. HC

41
A B3aeT



X.12. Cxema A12. OTKpbiTasa ABYXTPyOHasaA cuctema TennonotpedbneHus c
pac4yeToM OTOMJIEHMA NO NPAMOMY TpyGonpoBoay.

t1 P1 Q 1
U3ITC p T l @—
ta  p2 Q, Cuctema Cucrema
T oTonnexus » rsc
BTC « l @—
Cxema A12. Anroputmbl pacyeTa
Tpy6onposogbl Pacuet Tenna n macchl
m1 = f(Q1, t1, P1) W1 =m1(h1-h2) M1 = HeT
h1 = f(t1, P1) W2 = (m1 — m2)(h2 - hx) M2 = m1 - m2
w1 =m1h1 W3 =W1 + W2 M3 = HeT
m2 = f(Q2, t2, P2)
h2 = f(t2, P2)
w2 = m2h2

NMPUMEYAHUE. WoTt = W1, Wrec = W2, Wtc = W3, Mrac = M2

Cxema A12. Anroputmbl 06paboTku oTkasos n HC

Otka3s Ycnosue Peakuus OTka3s Ycnosue Peakuus
OoTo0 HeT nutaHusa OcT.TC 0T25 Q2 >QBH2 Pacu. TCpor
OoT1 Q1 >QBH1 Pacu. TCaor 0T26 QoTc2<Q2<QHH2 Q2=QHH2
OT2 | Qotc1<Q1<QHH1 Q1=QHH1 oT27 Q2<=QorTc2 Q2=0
oT3 Q1<=QoTc1 Q1=0 oT28 OTk. NP2 Pacu. TCpor
oT4 OTk. NP1 Pacu. TCpor 0oT29 OTk. NT2 Pacu. TCpor
OoT5 OTk. NT1 Pacu. TCpor OoT30 OTk. NQ2 P2=Ppor2
OT6 OTk. NA1 P1=Ppor1

HC YcnoBsue Peakuuns HC YcnoBsue Peakuuns
HC4 t1-t2<dtrc Pacu. TCpor HC28 g1<gHn1 g1>gen1 Per. HC
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X.13. Cxema A13. OTKpbITas ABYXTpPyOHasa cuctema tensnonorpeodneHus.

t1 P1 Q 1
U3TC » T l @—
ta  p2 Q, Cuctema Cucrema
T oTonneHus » rec
BTC « l @—
Cxema A13. Anroputmbl pacyeTta
Tpybonposoapl Pac4yeT Tenna n macchl
m1 = f(Q1, t1, P1) W1 = m1(h1 - hx) - m2(h2 - hx) M1 = HeT
h1 = f(t1, P1) W2 = m2(h1 - h2) M2 = m1 - m2
w1 =m1(h1 - hxs) W3 =W1- W2 M3 = HeT

m2 = f(Q2, t2, P2)

h2 = f(t2, P2)

w2 = m2(h2 - hxs)

NMPUMEYAHUE. WTtc = W1, Wort = W2, Wrec = W3, Mrec = M2

Cxema A13. Anroputmbl obpaboTkm oTkasos n HC

Otka3s Ycnosue Peakuus OTtka3s Ycnosue Peakuus
OoTo0 HeT nutaHusa OcT.TC oT7 Q2 >QBH2 Pacu. TCpor
OoT1 Q1 >QBH1 Pacuy. TCaor OT8 QoTc2<Q2<QHH2 Q2=QHH2
OT2 | Qotc1<Q1<QHH1 Q1=QHH1 oT9 Q2<=QorTc2 Q2=0
OT3 Q1<=QoTc1 Q1=0 oT10 OTk. NP2 Pacu. TCpor
oT4 OTk. NP1 Pacu. TCpor oT11 OTk. NT2 Pacu. TCpor
oT5 OTk. NT1 Pacu. TCpor 0oT12 OTk. NQ2 P2=Ppor2
OT6 OTk. NA1 P1=Ppor1

HC YcnoBsue Peakuuns HC YcnoBsue Peakuus
HC4 t1-t2<dtrc Pacu. TCpor HC28 g1<gHn1 g1>gen1 Per. HC

43
A B3aeT



X.14. Cxema B1. OTKpbITaa «neTHAA» cMcTemMa TennonortpedneHus. YyeTt no
ABYM pacxogomepam.

t P1 Q4
M3TC » T L @
t: p2 Q2

MsTC;TJ-@ >

Cxema B1. Anroputmbl pacyeTta

Tpybonposoapl Pac4yeT Tenna n macchl
m1 = f(Q1, t1, P1) W1 = m1(h1 - hx) + m2(h2 - hx) M1 =m1+m2
h1 =f(t1, P1) W2 = Het M2 = HeT
w1 =m1(h1 - hxs) W3 = Het M3 = HeT
m2 = f(Q2, t2, P2)
h2 = {(t2, P2)
w2 = m2(h2 - hxs)

NMPUMEYAHUME. WTtc = W1, M1c = M1

Cxema B1. Anroputmbl 06paboTku oTtkaszos u HC

Otka3s Ycnosue Peakuus OTka3s Ycnosue Peakuus
OoTno HeT nutaHusa OcT.TC OoTn7 Q2 >QBH2 Pacu. TCpor
oTn1 Q1 >QBH1 Pacu. TCpor | OTn8 QoTc2<Q2<QHH2 Q2=QHH2
OTn2 | Qorc1<Q1<QHH1 Q1=QHH1 oTn9 Q2<=QorTc2 Q2=0
OTn3 Q1<=QoTc1 Q1=0 oTn10 OTk. NP2 Pacu. TCpor
OTn4 OTk. NP1 Pacu. TCgor | OTn11 OTk. T2 Pacu. TCpor
OTn5 OTk. NT1 Pacu. TCpor | OTn12 OTk. NO2 P2=Ppor2
OTn6 OTk. NA1 P1=Ppor1

HC Ycnosue Peakuus HC Ycnosue Peakuus

HCn28 | g1<gHn1 g1>gen1 Per. HC
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X.15. Cxema B2. «JleTHasi» cuctema N'BC ¢ umpkynsaumen TennoHOCUTENS.

» HalBC

ts Ps  Q
PO

ts P4+ Qs
ore o]

Cxema B2. AnroputmMbl pacyeTa

l @——4 Uupk. FBC

Tpybonposoabl Pacuet Tenna n maccol
m3 = f(Q3, t3, P3) W1 = Het M1 = HeT
h3 = f{(t3, P3) W2 = m3(h3 - hx) — m4(h4 - hx) M2 =m3 -m4
w3 = m3(h3 - hxs) W3 = Het M3 = HeT

m4 = f(Q4, t4, P4)

hd = f(t4, P4)

w4 = m4(h4 — hxs)

NMPUMEYAHUE. Wrec = W2, Mrsc = M2

Cxema B2. Anroputmbl 06paboTku oTkasos u HC

OTkas Ycnosue Peakuus OTkas Ycnosue Peakuus
oTno HeT nutaHus OctaHoB TC | OTn20 QoT1c4<Q4<QHH4 Q4=QHH4
OoTn13 Q3 >QBH3 Pacu. TCgor | OTn21 Q4<=Qotc4 Q4=0
OTn14 | Qotc3<Q3<QHH3 Q3=QHH3 0Tn22 OTk. NP4 Pacu. TCgor
OTn15 Q3<=Qotc3 Q3=0 0Tn23 Otk. NT4 Pacu. TCpor
OTn16 OTk. NP3 Pacu. TCoor | OTn24 OTk. N04 P4=Ppor4
OoTn17 OTk. NT3 Pacu. TCpor
OTn18 OTk. NA3 P3=Ppor3
0oTn19 Q4 >QBH4 Pacu. TCpor

HC YcnoBsue Peakuuns HC YcnoBsue Peakuus

HCn28 | g1<gHn1 g1>gen1 Per. HC
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XK.16. Cxema B3. «JleTHsAs» TynukoBasa cuctema NBC.

» HaTlBC
&

Cxema B3. Anroputmbl pacyeTta

Tpybonposoapl Pacuet Tenna n macchbl
m3 = f(Q3, t3, P3) W1 = Het M1 = HeT
h3 = f(t3, P3) W2 = m3(h3 - hx) M2 =m3
w3 = m3(h3 - hxs) W3 = Het M3 = HeT

NMPUMEYAHWME. Wrec = W2, Mrec = M2

Cxema B3. Anroputmbl 06paboTku oTkasos u HC

OTkas Ycnosue Peakuus OTkas Ycnosue Peakuus
OoTno HeTt nutaHus OcTtaHoB TC | OTn16 OTk. NP3 Pacu. TCgor
OTn13 Q3 >QBH3 Pacy. TCgor | OTn17 Otk. NT3 Pacu. TCpor
OTn14 | QoTtc3<Q3<QHH3 Q3=QHH3 OTn18 OTk. NA3 P3=Ppor3
OoTn15 Q3<=Qotc3 Q3=0
HC Ycnosue Peakuus HC Ycnosue Peakuus
HCn28 | g1<gun1 g1>gsni Per. HC
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X.17. Cxema B4. «JleTHAA» OoTKpbITasa cuctema ¢ KoHtponem N'BC n cymmap-

HOM TensoBow Harpy3kou > 0,5 Nkan/u.

tz p
t1 P4 3
Q Q3
U3 TC »
t: p; Cuctema Cucrema
Qz OTONNEHUA FBC
M3 TC
Cxema B4. Anroputmbl pacyeTta
Tpybonposoapl Pac4yeT Tenna n macchl
m1 = f(Q1, t1, P1) W1 = m1(h1 - hx) + m2(h2 - hx) M1 =m1+ m2
h1 =f(t1, P1) W2 = m3(h3 - hx) M2 =m3
w1 = m1(h1-hxs) W3 = Het M3 = HeT

m2 = f(Q2, t2, P2)

h2 = f(t2, P2)

w2 = m2(h2-hxs)

m3 = f(Q3, t3, P3)

h3 = f(t3, P3)

w3 = m3(h3-hxs)

NMPUMEYAHUE. WTtec = W1, Wrsc = W2, Mtc = M1, Mrec = M2

Cxema B4. Anroputmbl 06paboTku oTtkaszos un HC

Otka3s Ycnosue Peakuus Otka3s Ycnosue Peakuus
OoTno HeT nutaHus Oct. TC OoTn11 OTk. NT2 Pacuy. TCpor
oTn1 Q1 >QBH1 Pacu. TCpor | OTn12 OTk. NQ2 P2=Ppor2
OTn2 | Qorc1<Q1<QHH1 Q1=QHH1 oTn13 Q3 >QBH3 Per. HC
OTn3 Q1<=Qortc1 Q1=0 OTn14 | QoTc3<Q3<QHH3 Per. HC
OTn4 OTk. NP1 Pacu. TCgor | OTn15 Q3<=Qortc3 Per. HC
OTn5 OTk. MT1 Pacuy. TCpoor | OTn16 OTk. NP3 Per. HC
OTn6 OTk. NA1 P1=Ppor1 OoTn17 OTk. NT3 Per. HC
OoTn7 Q2 >QBH2 Pacu. TCgor | OTn18 OTk. NA3 Per. HC
0OTn8 | QoTc2<Q2<QHH2 Q2=QHH2
oTn9 Q2<=QoTc2 Q2=0
oTn10 OTk. NP2 Pacu. TCpor

HC YcnoBsue Peakuuns HC YcnoBsue Peakuus

HC28 g1<gHn1 g1>gen1 Per. HC
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X.18. Cxema U1. Cxema Tennoyyeta Ha UCTOYHMKE TENNOCHabXeHUsA.

tq P1 Q;

I l [ > Mpsamvon
& TpybonpoBog

t:  p2 Q:

T L A OGpaTHbIN

—7 < TpybonpoBog

Qs
[\ » MoanutouHbiit
& TpyGonpoBog

McTouyHUK TennocHabxeHus

t xe Pxs

T L » Tpy6onpoeon

XonoaHow BoAbl

Cxema U1. Anroputmbl pacyeTta

TpybonpoBoap! PacueTt Tenna v maccebl
m1 = f(Q1, t1, P1) W1 =m1h1 - m2h2 M1 =m1-m2
h1 =f(t1, P1) W2 = m3h3 M2 =m3
w1 =m1h1 W3 =W1-W2 M3 = HeT
m2 = f(Q2, t2, P2)
h2 =1{(t2, P2)
w2 = m2h2
m3 = f(Q3, txB, PxB)
hxe = f(txB, PxB)
w3 = m3hxs
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Cxema U1. Anroputmbl 06paboTtku oTtkaszos u HC

OTkas Ycnosune Peakumns OTkas Ycnosue Peakuuns
oTo0 HeT nutanunsa OcT. TC oT10 OTk. NP2 Pacu. TCpor
oT1 Q1 >QBH1 Pacy. TCpor | OT11 OTk. NT2 Pacu. TCgor
0oT2 QoT1c1<Q1<QHH1 Q1=QHH1 0oT12 OTk. NA2 P2=Ppor2
oT3 Q1<=QorTc1 Q1=0 OoT13 Q3 >QBH3 Pacu. TCpor
OoT4 OTk. NP1 Pacy. TCgor | OT14 QoT1c3<Q3<QHH3 Q3=QHH3
oT5 OTk. NT1 Pacu. TCpor | OT15 Q3<=QoTc3 Q3=0
OTé OTk. NA1 P1=Ppor1 OT16 OTk. NP3 Pacu. TCgor
oT7 Q2 >QBH2 Pacu. TCpor
oTs8 QoT1c2<Q2<QHH2 Q2=QHH2
oT9 Q2<=Qortc2 Q2=0
HC Ycnosue Peakuus HC YcnoBsue Peakuuns
HC1 g2>Knpg1 Pacy. TCgor | HC22 Q1<Qun1 Q1>Qen1 Per. HC
HC4 t1-t2<dtrc Pacu. TCgor HC23 Q2<QHn2 Q2>QBn2 Per. HC
HC7 g1/Knp<g2<g1-Knp Per. HC HC24 Q3<QHn3 Q3>Qen3 Per. HC
HC10 t1<thn1 t1>ten1 Per. HC HC28 g1<gHn1 g1>gen1 Per. HC
HC11 t2<tHn2 t2>ten2 Per. HC HC29 g2<gHn2 g2>gBn2 Per. HC
HC12 t3<thn3 t3>tBn3 Per. HC HC30 g3<gHn3 g3>gBn3 Per. HC
HC16 P1<PHn1 P1>PBn1 Per. HC
HC17 P2<PHn2 P2>PBn2 Per. HC
HC18 | P3<Phn3 P3>Pen3 Per. HC
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X.19. Cxema U2. Cxema Tennoyyeta Ha UCTOYHMKE TENNOCHabXeHUsA.
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Cxema U2. Aniroputmbl pacyeTa
Tpybonpoeoapl PacueT Tenna n macchl
m1 =f(Q1, t1, P1) W1 =m1h1 - m2h2 M1=m1-m2
h1 = f(t1, P1) W2 = m3h3 M2 =m3
w1 =m1h1 W3 =W1-W2 M3 = HeT
m2 = f(Q2, t2, P2)
h2 = f(t2, P2)
w2 = m2h2
m3 = f(Q3, t3, P3)
h3 = f(t3, P3)
w3 =m3h3
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Cxema UN2. Anroputmbl o6paboTtku oTtkaszos n HC

OTka3s Ycnosne Peakuuns Otka3s Ycnosue Peakuns
oTo0 HeTt nutaHusa Oct.TC oT13 Q3 >QBH3 Pacu. TCpor
oT1 Q1 >QBH1 Pacy. TCpor | OT14 QoT1c3<Q3<QHH3 Q3=QHH3
oT2 QoT1c1<Q1<QHH1 Q1=QHH1 oT15 Q3<=Qortc3 Q3=0
oT3 Q1<=Qortc1 Q1=0 OoT16 OTk. NP3 Pacu. TCgor
OoT4 OTk. NP1 Pacu. TCpor oT17 OTk. NT3 Pacu. TCpor
oT5 OTk. MT1 Pacu. TCpor oT18 OTk. NA3 P3=Ppor3
oT6 OTk. NA1 P1=Ppor1

oT7 Q2 >QBH2 Pacu. TCpor

oTs8 QoT1c2<Q2<QHH2 Q2=QHH2

oT9 Q2<=QoTc2 Q2=0
oT10 OTk. NP2 Pacu. TCgor
oT11 OTk. NT2 Pacu. TCgor
0oT12 OTk. NQ2 P2=Ppor2

HC Ycnosue Peakuus HC Ycnosue Peakuus
HC1 g2>Knpg1 Pacu. TCgor HC17 P2<PHn2 P2>PBn2 Per. HC
HC4 t1-t2<dtrc Pacu. TCgor HC18 P3<PHn3 P3>PBn3 Per. HC
HC7 g1/Knp<g2<g1-Knp Per. HC HC22 Q1<QHn1 Q1>Qen1 Per. HC
HC10 t1<tun1 t1>ten1 Per. HC HC23 Q2<QHn2 Q2>QBn2 Per. HC
HC11 t2<tun2 t2>ten2 Per. HC HC24 Q3<Qun3 Q3>QBn3 Per. HC
HC12 t3<thn3 t3>ten3 Per. HC HC28 g1<gHn1 g1>gen1 Per. HC
HC16 P1<Pun1 P1>PBn1 Per. HC HC29 g2<gHn2 g2>gBn2 Per. HC

HC30 g3<gHn3 g3>gBn3 Per. HC
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X.20. Cxema U3. Cxema Tennoyyeta Ha UCTOYHMKE TENNOCHa0XeHUs.

te Pt Q4

I L A\ > Mpsimoi
N4 TpyGonpoBopg
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t xe Pxs

T L » Tpy6onposon

XornoaHow BoAbl

Cxema U3. Anroputmbl pacyeTta

TpybonpoBoap! Pacuyet Tenna n macchbl
m1 = f(Q1, t1, P1) W1 =m1(h1 - h2) M1 = HeT
h1 =f(t1, P1) W2 = m3(h2 - hx) M2 =m3
w1 =m1h1 W3 =W1 + W2 M3 = HeT
h2 = f(t2, P2)
w2 = m1h2
m3 = f(Q3, txs, PxB)
w3 = m3(h2 — hxs)
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Cxema U3. Anroputmbl 06paboTku oTtkaszos u HC

OTkas Ycnosune Peakumns OTkas Ycnosue Peakuuns
oTo0 HeT nutanunsa OcT. TC oT11 OTk. NT2 Pacu. TCpor
OoT1 Q1 >QBH1 Pacu. TCgor 0oT12 OTk. NA2 P2=Ppor2
0oT2 QoT1c1<Q1<QHH1 Q1=QHH1 OT13 Q3 >QBH3 Pacuy. TCpor
oT3 Q1<=QorTc1 Q1=0 oT14 QoT1c3<Q3<QHH3 Q3=QHH3
OT4 OTk. NP1 Pacy. TCgor | OT15 Q3<=Qortc3 Q3=0
OT5 OTk. NMT1 Pacy. TCpor | OT16 OTk. NP3 Pacu. TCgor
OTé OTk. NA1 P1=Ppor1
HC Ycnosue Peakuus HC Ycnosue Peakuuns
HC4 t1-t2<dtrc Pacuy. TCpor | HC22 Q1<Qxn1 Q1>QBn1 Per. HC
HC10 t1<tun1 t1>ten1 Per. HC HC23 Q2<QHn2 Q2>QBn2 Per. HC
HC11 t2<tun2 t2>tBn2 Per. HC HC24 Q3<QHn3 Q3>QBn3 Per. HC
HC12 t3<thn3 t3>tBn3 Per. HC HC28 g1<gHn1 g1>gen1 Per. HC
HC16 P1<Pun1 P1>PBn1 Per. HC HC29 g2<gHn2 g2>gBn2 Per. HC
HC17 P2<PHn2 P2>PBn2 Per. HC HC30 g3<gHn3 g3>gBn3 Per. HC
HC18 | P3<Pnn3 P3>Pen3 Per. HC
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X.21. Cxema U4. Cxema Tennoyyeta Ha UCTOYHMKE TENNOCHabXeHUs.
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=
s txe Pxs

I i > Tpy6onpoBog

XonogHou BoAabl

Cxema U4. AnropuTtmbl pacyeTa

Tpybonposogabl PacueT Tenna v macchl
h1 =f(t1, P1) W1 =m2(h1 - h2) M1 = HeT
w1 =m2h1 W2 = m3(h1 - hx) M2 = m3
m2 = f(Q2, t2, P2) W3 =W1+W2 M3 = HeT
h2 = f(t2, P2)
w2 = m2h2
m3 = f(Q3, txB, PxB)
w3 = m3(h1 - hxs)
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Cxema U4. Anroputmbl obpaboTtku oTtkaszos n HC

OTka3s Ycnosne Peakuuns Otka3s Ycnosue Peakuns
oTo0 HeTt nutaHusa Oct.TC oT13 Q3 >QBH3 Pacu. TCpor
oT5 OTk. NT1 Pacy. TCpor | OT14 QoT1c3<Q3<QHH3 Q3=QHH3
OTé OTk. N1 P1=Ppor1 oT15 Q3<=Qortc3 Q3=0
oT7 Q2 >QBH2 Pacy. TCpor | OT16 OTk. NP3 Pacu. TCgor
oT8 QoT1c2<Q2<QHH2 Q2=QHH2
oT9 Q2<=QoTc2 Q2=0
oT10 OTk. NP2 Pacu. TCgor
oT11 OTk. MNT2 Pacuy. TCgor
oT12 OTk. NO2 P2=Ppor2
HC Ycnosue Peakuus HC Ycnosue Peakuuns
HC4 t1-t2<dtrc Pacy. TCpor | HC22 Q1<Qxn1 Q1>QBn1 Per. HC
HC10 t1<tun1 t1>ten1 Per. HC HC23 Q2<QHn2 Q2>QBn2 Per. HC
HC11 t2<tun2 t2>tBn2 Per. HC HC24 Q3<QHn3 Q3>QBn3 Per. HC
HC12 t3<thn3 t3>tBn3 Per. HC HC28 g1<gHn1 g1>gen1 Per. HC
HC16 P1<Pun1 P1>PBn1 Per. HC HC29 g2<gHn2 g2>gBn2 Per. HC
HC17 P2<PHn2 P2>PBn2 Per. HC HC30 g3<gHn3 g3>gBn3 Per. HC
HC18 | P3<Pun3 P3>PBn3 Per. HC
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NMPUNOXEHUE WU. O6wmin nopsaaoKk HaCTPOUKU TUNMOBON CXeMbl

n.1.

n.2.

n.3.

Tennoyvera

Mpn BbLINONMHEHUN HACTPOEK TEMnoBbIMMCNNTENS HeobxooMMo credo-
BaTb OMMCaHWIO nopsigka paboTbl C KnaBuaTypon M MeH, NpuBeaeH-
HbIMM B pasgenax 6 n 7 4.l P3.

B ucxogHOM COCTOSIHUM TennoBbIYUCUTESb HAXOAUTCH B pexume
PABOTA (B npaBOM BepxHeEM Yriy Aucnness MHAUUMPYeTCs CUMBOS

E). Mepesectu TennosbiducnuTens B pexum CEPBWC, ycraHoBuB
nepemblyKy Ha KOHTaKTHY napy J4. B npaBom BepxHEM yriy gucnnes

Ha4vynHaeTCcA MHOUKaunua mepuarLiero cmmeorsia 7‘a\ .

BbINOMHUTL MHMUManNU3aumo TennoBbIMUCIIUTENSA: B MeH0 HacTpounka
| CucteMHble napameTpbl A5 napameTpa UHuuuanusaums BBecCTU
3HayeHuve [Aa. [Nocne 4ero Ha gucrninee TeNNOBLIYUCIIUTENSA HEKOTOPOE
BpeM4 oyneTt oTobpaxaTbcs HaanuUChb: BbINONHAETCA
UWHULUMATTN3ALUA CUCTEMbI.

B pesynbTaTte nHmMumanusauum:

- C6paCbIBaPOTCFI BbIMNOJIHEHHbIE pPaHee HaCTpOﬁKM TENMJOBbIYUCITUTENA,

- B MeHo Tennocuctema ycraHasnusaetcss Cxema AO;

OBHYNAOTCA JOrOBOPHbIE 3HAYEHUSI U 3HAYEHWUsI MapaMeTpPoB B MHTe-
rpanbHbIX CYETUYMKAX;

- OHULLAKTCA apXuBbl U XypHalbl (3a UCKINK4YeHNnEem )KypHana pexnmonB

n.4.

n XXypHana KCB).

MpoBepuTb U HacTpouTb NPUBOPHYIO AaTy U Bpemsi, OTpedakTMpoBaB
(npn HeobxoanmocTn) 8 OCHOBHOM MEHIO 3HauyeHus napameTpoB
Hata n Bpems.

Takke B MeHtio HacTtpouka / CuctemHble napameTpbl / YcTaHOB-
Ka 4acoB BbINOMHUTb HACTPONKMK:

- KOHTPAaKTHOIro BpeMeHu;

- aBTOKOPpPEKLUMM NPUBOPHbIX YacoB;

- peXnma aBTOMaTU4eCKoro nepexoga Ha «3aMMHee» N «JieTHee» BpeM4.

n.5.

B meHo Tennocuctema ansa napametpa Cxema BbibpaTh 13 cnucka u
BBeCTM 0bo3HayeHne Tpebyemon cxembl TennoyyeTta. Ha gucnnee He-
KoTopoe Bpemsa bygeT vHAMUMPOBAaTbCA Hagnuch: MaeT HacTpomka
KoHdurypauumn. [pyn 3TOM BbINOSTHAETCS:

nporpamMmmHoe NOAKIOYEHNE K pacyeTHONM TennocucTeMe COOTBETCTBY-
IOLMX pacyeTHbIX TpybonpoBOoAoB C npeobpas3oBaTensiMvM pacxoaa,
TemnepaTypbl U JaBMNEHUS;

- 3arpyska anroputmon pacqéTa Tenna, Mmaccbl 1 SHTanNbNnu,

n.6.

aBTOMaTn4eckass HacTpomka ycnosum oMKcaumm HewTaTHbIX CUTyauumn,
OTKa30B N peakuuin Ha X BOSHMKHOBEHHUE.

MpoBepuTb U OTKOPPEKTUPOBaTL (MPU HEOOXOAMMOCTM) HaCTPOWKU
domKcaumm HeLTaTHbIX CUTYaUNUA U OTKA30B B MEHIO:

- Tennocuctema / Hactpownkn TC / HacTpoinka oTKa3oB;
- Tennocuctema / Hactpownkn TC / Hactpouka HC.
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Takke ona COOTBETCTBYHOLLEN CXeMbl TensioydeTa B MeHo Tenno-
cuctema / Hactponku TC / KomaHabl yCTaHOBUTL TPEBYEMbIN PEXMM
006paboTKn 0TKa30B.

W.7. YcTaHOBUTb OOroBOPHbIE 3HAYEHUS NapamMeTpoB B pacyeTHOW Tenno-
CUCTEME U pacyeTHbIX TpybonpoBoaax, UCMoMb3ys MEHHO:

- Tennocuctema / Hactponku TC / [loroBOpHbIe KOHCT.;
- Tennocuctema / TpybonpoBoabl / [lOoroBOpHbIE€ KOHCT.;

M.8. BbinonHnTb HeobXxoaMmble NPoOrpaMmMHble HACTPOMKM MOAKMIOYEHHbIX K
TennosbluMCNUTENIO nNpeobpasoBaTtenen pacxoga, TemnepaTypbl U
AaBMneHns, a Takke HacTPOMKM NnapamMeTpoB Ha UCTOYHWUKE XONOOHOW
BOAbl. HacTpoeyHble MeHIo:

- Mpeo6pasoBarenu / Pacxogp;

- MpeobpasoBaTtenu / TemnepaTtypa;
- NMpeoGpasoBaTtenu / [laBneHue;

- NMpeoGpasoBaTtenu / latunku XB.

N.9. lMpn HacTponke Nornvyeckux BXOO0B TEMSIOBLIYUCIIUTENS crefyeT y4un-
TbiBaTb, YTO TOonbko BXoAd DIR1 mMoxeT mcnonb3oBaTbCa ANa npuema
curHana aestopeBepca. Moatomy xenatensHo B MeHio lNpeobpa3oBa-
Tenun /| CurHanusauma B okHe uHamkaummn CUTHAJTIU3AUUA 1 aons
napameTtpa CuUrHanus. ocTaBuUTb 3HA4YEHNE OTK.

n.10. Mpn HeoBXxO0ANMOCTN OpraHM3aumn TennoyyeTa Nno «3MMHEN» N «neT-
Hen» cxemaM B MeH Tenmnocuctema ansa napametpa ABTopeBepc
BBECTM 3HayeHue BKN. [locne 4yero HaumHaeTca oTobpakeHne MeHHo
3MMHAA Tennocuctema n JleTHAA Tennocucrema.

Mpumeyanune. UHgukauma napameTtpa ABTopeBepc OyaeTt OTCcyT-
CTBOBaTb NpuW 3agencrteoBaHuMM norudeckoro Bxoda DIR1 gna gpyrmx
uenen (cm. n.A.9).

[na HacTpovKku «JeTHen» cxeMbl Tennoydeta HeobXoaAuMmo WUcC-
nonb3oBaTtb MeH Tennocucrtema / JletHas Tennocuctema. Nopsagok
OENCTBMIA TakKOW Xe, Kak Mpu HacTpouke «3uMHeny» cxembl (n.n.M.5-
1.8).

N.11. MMepeectn npudop B pexum PABOTA, CHAB nepemMblyKy C KOHTaKT-
HOW napbl J4.
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NMPUNOXXEHUE K. Nonb3oBaTenbCcKkue cxemMbl Tensoy4yera

K.1. MNocne HasHayeHus nonb3oBaTesibCkoM cxembl Tennoydyeta A0 npowc-
XO0OUT WHUUManusaums TB, no OKOH4YaHWM KOTOPOW BCEe pacHeTHble
TpybonpoBoabl «OTKMAYAKTCA» OT pacyeTHOW TennocucTemsbl, cOpa-
CbIBalOTCA HACTPOWKW anropuTMOB pacyeTa Tenra U Macchbl, a Takke
HacTpoOMKN 06paboTKM OTKA30B M HeLWTaTHbIX cuTyaumi. MeHio Mpeob-
pasoBatenu /| Pacxopn, lNpeo6pasoBatenu /| Temnepartypa, lNpeob-
pasoBatenu |/ [OaBnenue, Tennocucrema / Hactponkn TC /
Hactpownka HC ans nonb3oBaTenst HEAOCTYMHbI.

ABTOMaTUYECKOE HAa3HaA4YeHMe MOoSfib30BaTENbCKON CXEeMbl Ternno-
ydyeta A0 Takke NPoOUCXOOMUT MOCre BbIMNOMIHEHUS MHUUManusauum TB
no KkomaHge c knasmaTypbl (MeHio HacTtpowuka / CucteMmHble napa-
meTpbl / UHMunanusaumsa aa).

K.2. HasHa4dyeHue nonb3oBaTenbckor cxembl BO BO3MOXHO TOJIbKO Mocne
BKNtoYeHNs aBTopesepca (cm. n.7.4.3 u.l PI).

K.3. B cxemax A0, B0 nonb3oBaTenb 415 pac4eTHOM TENNOCUCTEMbI MOXET
Ha3HauYMTb OO0 LWEeCTU pacyeTHbix Tpybonposogoe TP1, ..., TP6
(pnc.K.1).

™1 t P Q TP4 t, P, Q

TP2 t; P, Q@ TP5 ts Ps Qs

t3 P3 Q3 TP6 t6 PG Q6

ALl s Il s

Puc.K.1. «lMonb3oBaTenbckasa» cxema Tennoy4eta A0 (BO).

TP3

Ana atoro B mMeHiw Tennocuctema / TpybonpoBoabl (puc.K.2)
HeobxoaMMo BbIOpaTb OKHO MHAMKAUMK C OTOBpakeHneMm nHaekca Tpe-
B6yemoro Tpybonpoeoga v ans napameTpa Ucnonb3oBaTb YCTAHOBUTb
3Ha4yeHue aa.

» Bpewms = 16:02:20
- Pexum CEPBWC
+ MpocmoTp 6a3bi
» Tennocucrema

+ MpeobpasoBarenu
+ ApxuBbl

+ XypHanbl

+ Hactponka

+ O npubope

-

+» ABToOpeBepc OTK.
+ PacueTHble gaHHblE
+ Tpy6onpoBoasbl

+ Hacrpoiikn TC

OCHOBHOE MERIO TENNOCUCTEMA ¢ TPYBONPOBOL TP1]
» [lata=18.10.13 » Cxema < A0 > » Wcnonb3oBarhb < HeT >

Puc.K.2. Bua MeHI0 Ha3HauYeHuUs1 pacyeTHbIX TPy6onpoBoaoB.

B HasHaueHHOM TpyGonpoBoae Ans pacyeTa MacChbl U SHTaNbMMK
(pnc.K.3) aBTOMaTM4YeCKM YyCTaHaBMMBAKOTCSH [AOrOBOPHbIE 3HAYEHMS
o6beMHoro pacxoaa, TemnepaTypbl U AaBNEHUS.
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¢ TPYBONPOBOL TP1]

+ PacyeTHble AaHHbIe
» Ucnonb3oBatb < fa >

¢ HACTPOWKW TP1]
+ m1(Qa,ta,Paor)

¢ OATYUKU MACCBbI TP1|| {¢ DATYMKM MACChI TP1|
+ Ak NT tnor + Hactp. pacxopomepa

! sosas + h1(ta, Paor) |+ O-kNA Poor » O-k NP <Qpor> <
+ Hactpoiiku "~ |+ wi=mi(h1-hxs) | |+ O«MP Qaor -
» floroBopHIe KOHCT. ¢ DATYAKV SHTATL TP1) N
+ Monb3. rpaHuLbI DATHUKN SHTAN. 5
» AT taor ¢ DATYNKN MACCBI TP1]| |
+ O-«NA Paor :

+ Hactp. pacxogomepa
» [-k NP <MP1> @~

YYET X0nogHon Bodbl| |> OT NP no <TP1>
» YyeT XB < BKIT >

» Yyer XB < BKI >

Puc.K.3. Bua meHo HaCTpOMKKU anropuTMoB pacyeTa MaccCbl U 3HTaNbNUN.

BmecTo JOroBOpHOro 3HayYeHuss MoXeT OblTb 3a4aHO UCMONb30Ba-
HWe B pacyeTax U3MepeHHOro 3HayeHns obbeMHOro pacxoga, Temne-
paTypbl 1 gasnexus ot garyukos NP, INT v N[, ycTaHOBMEHHbIX B 3TOM
xe Tpybonposoae (puc.K.4a) nmbo gpyrom Tpybonposoge (puc.K.46).

¢ ATYMKN MACCbI TP1| ¢ DATYYKN MACCbI TP1|
+ Hactp. pacxogomepa + Hactp. pacxogomepa
» O-k NP <npP1> » O-k NP <npP2>
a) »OT NP no <TP1> 6) » OT NP no <TP2>

Puc.K.4. Buag okoH nHamkaumm npm HasHa4eHUn U3MepeHHOro 3Ha4yeHus pac-
xoAa Ans pacyeta maccbl B Tpy6onposoge TP1.

Kpome TOro, B MmeHio Hactp. pacxogomepa (Hactponkn pacxono-
Mepa) MoryT 6bITb 3agaHbl creagytowme napameTpbl (puc.K.5).

[TyHKMBI MEHHO Bo3moxHble 3HaYeHUs Pex. ynp. Bsod

- HacTp. pacxogomepa
» Bxoa MNP UMNYN bCbI, TOK 06BLeM, Tok maccal'l

n. 6.244l

» Tun TH BOAa, neperp. nap, HacbIw,. nap?,
TEPMMWHON, 3TUNEHM UK., aHTU pu3 445, n.6.244.l

mobuntepm 6, TepmonnaH

» CYI! HeT, ecThb n. 6.2.44.l
> X 0.001 ... 1.000 Kr/kr n. 6.2.44.l
» KoHueHTp.Bl 5,...,100 % n.6.24y.l
»0-k NP Gpor, NP1, ..., NP6 n. 6.24uy.l
»OT P no TP1, ..., TP6 n. 6.2.44.l

[l _ cmpoka meHio CY (cyxarowee ycmpolicmeo) uHOUUUpyemcsi npu
ycmaHoeneHHoM 3HadyeHuu Bxod NP mok macca;

21 _ cmpoka meHro X (cmeneHb cyxocmu napa) uHOUUUpyemcsi rnpu
ycmaHoerneHHoM 3HadyeHuu Tun TH (mennoHocumernsi) HacbIlWw. nap.;

Bl _ cmpoka meHto Konyenmp. (KoHueHmpauusi) uHOuuupyemcsi npu

ycmaHoerneHHoM 3HadyeHuu Tun TH (mennoHocumersi) aHmughpu3s 44.
Puc.K.5. HactpoeyuHbie napameTpbl B okHe nHaukaumm «JATYUKU MACCbl».

NMPUMEYHAHUE. 3HayeHne Tun TH TepMmuHON cCoOOTBETCTBYET
TennoHocutento « TepmnHon ADX 10».

lMepeyeHb napameTpoB ANSA HACTPOMKM anropuTMOB pacdeTa mMac-
Cbl U 9HTanbnNuu npueeaeH B Tabn.K.1.
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Tabnuua K.1.

O-k NP Q* O-k OT t O-k Ng P*

< Qpor > Qn < tpoor > to <Ppor > Poor
<MNP1 > Q1 <NT1> t1 <na1> P1
<NP2 > Q2 <NT2> t2 <na2 > P2
<MNP3 > Q3 <NOT3> t3 <nAas > P3
<MP4 > Q4 <MNT4 > t4 <npa4 > P4
< NP5 > Q5 <MNT5 > t5 <nas > P5
<MP6 > Q6 <MT6 > t6 <nae > P6

< Ppor1 > Ppor1

<Ppor2 > Ppor2

<Ppor3 > Ppor3

<Ppor4 > Ppoord

<Ppor5 > Ppoor5

< Ppor6 > Pnor6

NMPUMEYAHUA.
1. B tabn.K.1 B kononkax O-k MP, O-k NT n A-k NA npvBeaeHbl napameT-

2.

K.4.

pbl, KOTOpble MOryT ObITb Ha3HaYeHbl 5151 COOTBETCTBYHOLLMX AATYNKOB
B pacyeTHbIX Tpybonposogax TP1, ..., TP6.

B konoHkax Q*, t* u P* npuBeaeHbl 0603HayYeHUs1 napameTpos,
oToOpaxkaeMble B anroputmax pacyeta Maccbl U 3HTanbNMW, nocre
BbIMONMHEHHbIX Ha3Ha4YeHU ANa 4aTYMKOB:

ANroputMbl pacyeTa Macchl ANropntMbl pacyeTta 3aHTanbLNun
m1(Q*, t*, P¥) h1(t*, P¥)
m2(Q*, t*, P*) h2(t*, P*)
m6(Q*, t*, P*) hé(t*, P*)
MapameTtpbl Paor1, ..., Paoré cooTBeTCTBYOT JOrOBOPHbLIM 3HAYEHNAM

AasneHus B Tpybonposogax MP1, ..., MNMP6.

PacueTt Tenna B TpybonpoBoaax MOXET BbINOMHATLCS C y4eTOM NMbo
0e3 y4yeTa napameTpoB xonogHoun BoAbl. Mpn aTom ByaeT MeHATbLCA U
BMA pacyeTHbIX hopMyn Tenna:

Anroputmbl pacyeTta Tenna AnroputmMbl pacyeta Tenna
(c yyeToM xonogHom Boapl) (6e3 yyeTa xonoaHoOM BOAbI)
w1 =m1 ( h1 - hxB) w1 =m1h1
w2 =m2 ( h2 - hxB) w2 = m2h2
w6 = m6 ( h6 — hxs) w6 = m6h6

CoOTBETCTBYHOLINE HACTPOMKM BLIMNOMHAKTCA B MeH Tennocu-
ctema / TpyoonpoBoabl / Hactponkn TP /| ®opmyna pacyeTa Tenna
(pnc.K.3). Ona napameTtpa Yuyer XB ycraHaBnMBaeTCs 3HavyeHue Aa
nmbo Her.
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K.5. Anroputmbl pacdeTa UTOroBoro Tensia U Maccbl B pacHeTHOW Tensiocu-
cteme cogepxatca B MeHio Tennocuctema / Hactponkn TC / Anro-
putmbl / PacyeTt Tenna n Tennocuctema / Hactponkn TC / Anro-
putmbl / PacyeT macchl (puc.K.6).

OCHOBHOE MEHKO TENNOCUCTEMA

» Nlata=18.10.13 » Cxema < A0 > Ny
> gpeM,. =16:02:20 + ABTOpEBepC OTKII. N Pacw o ANCOPUTM TENMNA
- Pexum CEPBMC + PacueTHble paHHbIe + PacyeTt Macchbl u W1=
+ MpocmoTp 6asbl + TpyGonpoBopabl > wi
* Tennocuctema | + Hactpoinku TC 7 W2 =
» [peobpaszoBartenu L > w2
+ ApxuBbl HACTOUKU TC » W3=W1+W2
> )KypHaﬂbI » Anroputmbl H ANTOPUTM MACCBI
+ Hacrpoitka + Hactpoiika oTka3oB M1 =
+ O npubope + Hactpoiika HC > ml

+ [10roBOpHbIE KOHCT. M2 =

+ KomaHpbl > m2

» M3=M1+M2

Puc.K.6. Bua MeHO HacTpOWMKM anroputmMoB pacyeTa MUTOroBoro tenna u
Macchbl.

Pac4yeTHble CbOpMyJ'IbI MoryT OblTb Ha3Ha4yeHbl U3 cneagyrwmx

HabopoB.
Cxema A0 (B0). Anroputmbl pacyeTa UTOroBoro Tenna
W1 = Hert W2 = Her W3 = Hert
= wi = wi = W1+W2
=lwlx w2 = wlx w2 = W1-W2
=lwlE w2t w3 = wlx w2t w3
=lwlx w2t |wlxiwg =wlx w2t|w3t wl
=wlxw2t|w3xiwdt wh =wlx|w2x(w3x|wst wh
=wlx w2t|w3x wst whx |\wb =wlx w2t |w3x|wldtlwhx |wb
Cxema A0 (B0). Anroputmbl pacyeTa UTOroBOW Macchl
M1 = Her M2 = Het M3 = Her
m1 m1 = M1+ M2
m1 x| m2 m1 £ /m2 = M1-M2

mi £ m2% m3

mit m2% m3% m4
miEm2* m3+tm4dx mb
mitm2+ m3+m4x m5+ wb

mi1*{m2+ m3

m1x m2% | m3* m4
mixim2+ m3* m4dx mb
mitm2x m3t m4x m5% mbé

dopmynbl pacyeTta utoroso maccbl M1, M2 HasHavaloTCs aBTO-
MaTM4ecKn nocre HasHavyeHuss opmyn pacdeta ntorosoro tenna W1,
W2 n umetroT aHanornyHbin Bug. Npn HeobxogmmocTn opmyrnbl pac-
yeTa utoroson maccoel M1, M2 moryt 6bITb OTpeaaKkTMpoOBaHbl N UMETb
BUA, OTNNYHBIA OT BMAa popMyI pacdeTa UTOroBoro Tenna.

K.6. Anroputmbl o6paboTkun otkasoB n HC B cxemax A0 1 B0 HacTpaunBatoT-
cs B cooTBeTCTBMM € Tabn.E.2—E.5 Mpunoxenusa [.
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NMPUNOXEHMUE J1. NMprmep HACTPOUKM NONb30OBaTENIbCKOU CXeMbl
Tenyioy4yeTta
J1.1. Tlpn BbINOMTHEHNUM HACTPOEK MONb30BaTENbCKON CXeMbl crneayeT pyKo-

BOACTBOBATLCA pekoMeHZaunamu, npmsegeHHsiMu B MNMpunoxenun U n
MpunoxeHnn K.

J1.2. B kavecTBe npumepa npuBegeHa cxema Tensioyyeta, nokasaHHasa Ha

puc.J1.1.
t P
1 1 Q; ts
t, P Q, Cucrtema Cuctema

1 oTonneHus BC

Puc.J1.1. Cxema TennonoTtpebneHnsa ¢ pac4eTomMm No pa3HOCTU Macc.

J1.3. Pacuet Tenna ona gaHHon cxembl 6yaeT BbIMNONHATLCA N0 hopMynam:
- W1 = m1(h1-h2)+(m1-m2)(h2-hxB) =

= m1h1-m1h2+m1(h2-hxs)-m2(h2-hxs); (1)
- W2 = (m1-m2)(h3-hxs) = m1(h3-hxs)-m2(h3-hxs); (2)
-W3 =W1+W2 =

= m1h1-m1h2+m1(h2-hxB)-m2(h2-hxs)+m1(h3-hxs)-m2(h3-hxs); (3)

LLlecTtb cnaraembix oopmyrnbl pacdeTa Tenna W3 pacnpenensatorcs
Mo LecTn pacyeTHbIM Tpybonposodam. [pn 3TOM Tpu pacyeTHbIX Tpy-
BbonpoBoaa (ycnoBHO Ha3oBeM MX 6Ga30BLIMU) CTABATCSA B COOTBETCTBUE
TpybonpoBogamMm KOHTPONMPYeMOM CUCTEMbI. A OCTarnbHble TpU pacyeT-
HbIX TpybonpoBoda ABMNSATCA BCnoMoratenbHbiMU. Peanusauunsa anro-
putma (3) obecnednmBaeTcs COOTBETCTBYHOLLMMU HACTpPOMKaMu Tenso-
BblYMCNUTENS, KOTOPbIE NPpUBEAEHbI B Tabn.J1.1.

BaszoBbiMu Tpybonposogamu (korioHkn B Tabn.J1.1 BblaeneHbl ce-
PbIM LIBETOM) SIBNSAKOTCS:

- TP1 (nogatowumin), anroput™ w1 = m1h1;
- TP4 (o6paTHbIN), anroputm w2 = m2(h2-hxB);
- TP5 (Ha 'BC), anroputm w3 = m3(h3-hxB).

Takow BbIGOp TpyOONPOBOAOB OCHOBaH Ha COBMaAEHUN UHOEKCOB
AaT4MKOB, YCTaHOBMNEHHbIX B TpybonpoBogax Ha Cxeme Tenroyyeta
(puc.J1.1), c nHoekcamy onepaHaoB, BXOAALWMX B pacyeTHble hopmynbl
Tenna (3).
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Tabnuua I.1.

PacueTHble TpybonpoBoabl TP1 TP2 TP3 TP4 TP5 TP6
Tpyb6onpoBoabl / UIcnonb3oBaTb aa aa aa aa aa aa
O-x 0T nT1 nT1 nT1 nT2 nT1 nT2
OATHUKU OoT NT no TP1 TP1 TP1 TP4 TP1 TP4
MACCbI TP1, ..., | O« NA na1 na1 na1 na2 na1 naz2
OATHUKU oT nAano TP1 TP1 TP1 TP4 TP1 TP4
MACCbI TP6 A-k NP nP1 nP1 nP1 nP2 nP1 nP2
OT NP no TP1 TP1 TP1 TP4 TP1 TP4
OATYUKHU O-x 0T nT1 nT2 nT2 nT2 nT3 nT3
OHTAI. TP1,..., | OTNT no TP1 TP4 TP4 TP4 TP5 TP5
OATHUKU O-x NO na1 naz2 naz2 nAa2 | Pgor5 | Poor5
OHTAIJL. TP6 oTnAano TP1 TP4 TP4 TP4 - -
Yyet XB OTKN | OTKI BKN BKJ1 BKIN BKIN

J1.4. MNpwn HasHaveHun gaTtumkos (O-k NT, O-k MO, O-k MP) cnegyeTt ncnons-
3oBaTb nporpammHble ccbiikn (OT MAT no, OT MM no, OT MNP no) Ha
basoBble Tpybornposoabl Ans obecrnevyeHns KOPPEKTHON domKkcauumn oT-
Ka3oB AaT4YMKOB M peanu3aunn yCTaHOBMEHHbIX peakunii Ha OTKasbl.

MPUMEYHAHWE. OTtkasbel gaTtymka 6yayT obpabaTbiBaTbCca Mo
HacTponkam TpybonpoBoaa, Ha KOTOPbLIN OpraHM3oBaHa nporpaMmmHas
ccbiika. B pesynbtaTte goCTyrnHbIMW ByayT TONbKO HACTPOWMKM OTKa30B
ansa tpyéonposogos TP1, TP4 n TP5.

J1.5. TNocne BbINOMHEHHbIX Ha3HayYeHun (Tabn.jl.1) B meHo Tennocucrtema /
Tpy6onpoBoabl / Hactponku TP B okHax uHaukauum HACTPOWKU
TPx aBTOMaTtunyeckn yctaHaBnmueatoTcs oopMyribl pacyeTa Tenna cre-
aylouiero smaa:

- HACTPOWUKU TP1 ... w1 = m1h1;
- HACTPOUKU TP2 ... w2 = m1h2;
- HACTPOWKMU TP3 ... w3 = m1(h2-hxs);
- HACTPOWKMU TP4 ... w4 = m2(h2-hxs);
- HACTPOWKMU TP5 ... w5 = m1(h3-hxs);
- HACTPOWKMU TP6 ... w6 = m2(h3-hxs).

J1.6. [ns pacyeTa pesynbTupylollero tenna B MeHwo Tenno-cuctema /
HacTtpounkun TC /| Anroputmbl / Pac4yeT Tenna Heob6xoamMmo BBECTH:

- W1 =w1l-w2+w3-w4;
- W2 = w5-w6;
- W3 = Her.
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A pona pacyeta pesynbTUpylowen maccbl — B MeH Tenso-
cuctema / Hactpounkn TC / Anroputmbl / Pac4yeT macchbil:

- M1 =m1,
- M2 = m4,
- M3 = M1-M2.

J1.7. BBecTn OOroBopHble 3Ha4YeHUa TemnepaTypbl, JaBfieHUs U pacxoda B
meHtio Tennocuctema / Tpyb6onpoBoabl / [1oroBopHble KOHCT. And
Tpybonposogos TP1, TP4 n TP5. [lna BcnomoraTtenbHbIX Tpyb6onpoBo-
A0B 1OrOBOPHbIE NapamMeTpbl AOMKHbI UMETb HyNeBble 3HaYEHNS.

1.8. Takke cnegyeT BbINONHUTL Apyrne Heobxoanmble HacTpomku Ans Ga-
30BbIX TPyOONpOBOAOB B COOTBETCTBMM C pPeKOMeHAauusiMu, npuse-
AeHHbiMu B [NMpunoxeHunn U.
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NMPUNOXXEHUE M. ba3a ycTaHOBOYHbIX NapamMeTpoB

CopepxxaHue 0asbl YCTaHOBOYHbIX NapamMeTpoB TennoBbIYMCNTE-

nsa npyBegeHo B Tabn.M.1.

Ta6bnuua M.1
Ne HanmeHoBaHWe napameTpa NHavkauns
1 2 3
0 MuHUManbHOe BpeMs peakLiy Ha OTCYTCTBME 3NEKTPONUTaHKS Otkn. nuT, €
1 OnutenbHocTb aHanusa HC HC, MuH
2 Anroput™ BblyucneHus Tenna W1 w1
3 Anroput™ BbluMcneHus Tenna W2 W2
4 Anroput™ BbluncneHus Tenna W3 W3
5 Anroput™ BblyMcneHus maccsl M1 M1
6 Anroput™ BblyMcneHns maccsl M2 M2
7 Anroput™ BblyMcneHns maccsl M3 M3
8 [orosopHas Tennosas MoLHOCTb E1 E1por
9 [orosopHasi Tennosas MOLHOCTL E2 E2por
10 [orosopHasi Tennosas MoWHOCTE E3 E3por
1" HoroBopHoi MaccoBblit pacxog G1 G1gor
12 HoroBopHoi MaccoBblit pacxog G2 G2por
13 [HorosopHoi MaccoBbIn pacxoa G3 G3gor
14 KoadhchuumeHT npeBbiLleHus pacxoga B Tpy6onposoge Knp
15 PasHoCTb TEMnepatyp TENOHOCUTENs B TpyOGonpoBogax dtrc
16 ICTOYHWK AaHHBIX TEMNEepaTypbl XO04HOM BOAb! 3Hau. txs
17 CocTosiHMe (hyHKLMW nepekntoyeHns ¢ tXB Ang «3uMbl» Ha tXB Ans «netay» Mep. suma/nerto
18 [orosopHas TemnepaTypa txB Ans «neta» txB gor n
19 [orosopHas Temnepatypa txB Ans «3uMbl» txB gor
20 /ICTOYHMK AaHHbIX JaBMNEHUs XONOAHO BO b 3Hau. Pxs
21 [loroBopHOe AaBneHne XonoaHoW Boab! Pxeg, MlMa
22 CocTosiHMe (hYHKLMW BKIOYEHUS/OTKIIOYEHNS aBTOpEBEpCa ABTOpeBepc
23 Ycnosue BKMIOYEHUs (hyHKLMM aBTOpeBepca Yen.
24 Otka3 OTO OTO0 Het nutaHus
25 Peakuus Ha oTkas OTO0 P:0
26 Ortkas OT1 0T1 Q1>QBH1
27 Peakums Ha oTka3 OT1 P:1
28 Otkas 0T2 0T2 Qotc1<Q1<QHH1
29 Peakuus Ha oTka3 OT2 P:2
30 Otkas OT3 0T3 Q1<=Qorc1
31 Peakuus Ha oTkas OT3 P:3
32 Otkas OT4 0T4 Ortk. NP1
33 Peakuusi Ha oTka3 OT4 P:4
34 Otka3 OT5 OT5 Otk. NT1
35 Peakuus Ha oTka3 OT5 P:5
36 Otka3 OT6 OT6 OTk. NA1
37 Peakuus Ha oTka3 OT6 P:6
38 Otkas OT7 OT7 Q2>QBH2
39 Peakuus Ha oTka3 OT7 P:7
40 Otka3 OT8 OT8 Qo1c2<Q2<QHH2
41 Peakuus Ha oTka3 OT8 P:8
42 Otkas OT9 0T9 Q2<=QoTc2
43 Peakums Ha oTka3 OT9 P:9
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44 | Otka3 OT10 0T10 Otk. NP2
45 | Peakuus Ha otka3 OT10 P:10

46 | Otkas OT11 OT11 OTk. MNT2
47 | Peakums Ha otka3 OT11 P:11

48  |Otka3 OT12 0T12 Otk. NA2
49 | Peakuus Ha oTka3 OT12 P:12

50 |Ortkas OT13 0T13 Q3>QBH3
51 Peakums Ha oTka3 OT13 P:13

52 | Otka3 OT14 0T14 Qotc3<Q3<QHH3
53 | Peakuus Ha oTka3 OT14 P:14

54 | Ortkas OT15 0T15 Q3<=Qotc3
55 | Peakuus Ha oTka3 OT15 P:15

56  |Otka3 OT16 0T16 Otk. NP3
57 | Peakuus Ha oTka3 OT16 P:16

58 |Ortka3 OT17 OT17 Otk. NT3
59  |Peakuus Ha oTka3 OT17 P:17

60 |Otka3 OT18 0T18 Otk. NA3
61 Peakums Ha oTka3 OT18 P:18

62 |Otka3z OT19 0T19 Q4>QBH4
63 | Peakums Ha oTka3 OT19 P:19

64 | Ortkas OT20 0T20 Qotc4<Q4<QHH4
65 | Peakums Ha oTka3 OT20 P:20

66 | Otkas OT21 0T21 Q4<=QoTtc4
67 | Peakums Ha oTka3 OT21 P:21

68 |Otka3 0T22 0T22 Otk. NP4
69 | Peakums Ha oTka3 OT22 P:22

70  |Otka3 OT23 0T23 Otk. T4
71 Peakums Ha oTka3 OT23 P:23

72 | Otka3 0T24 0T24 Otk. NQ4
73 | Peakuus Ha oTka3 OT24 P:24

74 | Otkas OT25 0T25 Q5>QBH5
75 | Peakuus Ha oTka3 OT25 P:25

76 | Otka3 OT26 0T26 Qotc5<Q5<QHHS
77 | Peakuus Ha oTka3 OT26 P:26

78 | Otkas OT27 0T27 Q5<=Qotc5
79 | Peakuus Ha oTka3 OT27 P:27

80 |Ortka3 OT28 0T28 Otk. NP5
81 Peakums Ha oTka3 OT28 P:28

82 |Otka3 0T29 0T29 Otk. NT5
83 | Peakums Ha oTka3 OT29 P:29

84 Ortka3 OT30 OT30 OTk. NAS5
85 | Peakums Ha oTka3 OT30 P:30

86 |Ortkas OT31 0T31 Q6>QBH6
87 | Peakums Ha oTka3 OT31 P:31

88 |Ortka3 0T32 0T32 QoTc6<Q6<QHHE
89 | Peakums Ha oTka3 OT32 P:32

90 |Ortka3 OT33 0T33 Q6<=Qotch
91 Peakuyus Ha otka3 0T33 P:33
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92 |Ortka3 0T34 0T34 Otk. NP6
93 | Peakuus Ha oTka3 0T34 P:34

94 | Ortka3 OT35 0T35 Otk. 176
95 |Peakuus Ha oTka3 OT35 P:35

96 |Ortka3 OT36 0T36 Otk. N6
97 | Peakuus Ha otka3 OT36 P:36

98 |HewrtatHas cutyauus HC1 HC1

99 | Peakuus Ha HC1 P:1
100 |HewratHas cutyauns HC2 HC2
101 | Peakuuns Ha HC2 P:2
102 |HewratHas cutyauns HC3 HC3
103 |Peakuyns Ha HC3 P:3
104 |HewratHas cutyauns HC4 HC4
105 |Peakuns Ha HC4 P:4
106 |HewrartHas cutyauns HCS HC5
107 | Peakuns Ha HC5 P:5
108 |HewratHas cutyauns HC6 HC6
109 |Peakuns Ha HC6 P:6
110 |HewrtatHas cutyauns HC7 HC7
111 | Peakuwns Ha HC7 P:7
112 | HewratHas cutyauns HC8 HC8
113 | Peakuns Ha HC8 P:8
114 | HewratHas cutyauns HC9 HC9
115 | Peakuns Ha HC9 P:9
116 | BKoYeHMe/oTKMIoYEeHe y4eTa xonoaHon Boabl B TP1 Yyet XB TP1
117 | ICTOMHWK AaHHbIX TeMnepaTypbl Ans pacyeTta maccol B TP1 O-k NT TP1 MACCA
118 | ICTOMHWK AaHHbIX TemMnepaTypbl Ans pacyeta aHTansnuu B TP1 O-x NT TP1 HTAIN.
119 | JoroBopHOe 3HaveHue Temnepatypbl B TP1 tpor TP1
120 | /ICTOYHWK AaHHbIX AaBneHus ans pacyeta maccel B TP1 O-k N4 TP1 MACCA
121 | ICTOMHWK AaHHbIX AaBneHust Ans pacyera aHTansnum 8 TP1 O-k MO TP1 HTAI.
122 | [JoroBopHOE 3HaveHve aaenexns B TP1 Ppor TP1
123 | cTouHMK AaHHbIX pacxoga B TP1 O-k NP TP1
124 | oroBopHoe 3HaveHue pacxoga B TP1 Qpor TP1
125 | BknoyeHue/oTKYeHne yyeTa xonogHomn soabl B TP2 Yyet XB TP2
126 | MICTOMHUK faHHbIX TeMnepaTypbl Ans pacyeTta Maccol B TP2 O-k NT TP2 MACCA
127 | VICTOYHUMK JaHHbIX TeMnepaTypbl Ang pacyeTa sHTansnuv B TP2 O-x NT TP2 QHTAIN.
128 | [loroBopHOE 3HaveHue Temnepatypbl B TP2 tpor TP2
129 | ICTOYHWK AaHHbIX AaBneHns ans pacyeta maccel B TP2 O-k N4 TP2 MACCA
130 | ICTOMHWK AaHHbIX AaBNeHuUst ANns pacyera aHTansnum 8 TP2 O-k MO TP2 AHTAI.
131 | [JoroBopHOE 3HaYeHve aaenexns B TP2 Ppor TP2
132 | IcTOYHWK AaHHbIX pacxoda Bo B TP2 O-k MNP TP2
133 | JoroBopHoe 3HaveHue pacxoga B TP2 Qpor TP2
134 | BknioyeHue/oTknYeHNe yyeTta xonogHon Bogbl B TP3 Yyet XB TP3
135 | MCTOYHMK faHHbIX TeMnepaTypbl Ans pacyeTta Maccol B TP3 O-k NT TP3 MACCA
136 | ICTOYHUMK JaHHbIX TeMnepaTypbl Ang pacyeTa sHTansnuv B TP3 O-x T TP3 QHTAIN.
137 | JoroBopHOe 3HaveHue Temnepatypbl B TP3 toor TP3
138 | /ICTOYHWK AaHHbIX AaBneHns ans pacyeta maccel B TP3 O-k N4 TP3 MACCA
139 | ICTOYHWK AaHHbIX AaBNeHuUst Ans pacyerta aHTansnuu 8 TP3 O-k MO TP3 SHTAN.
140 | [JoroBopHoe 3HaveHWe aaenexns B TP3 Poor TP3
141 | IcTOuHWK AaHHbIX pacxoda B TP3 O-k NP TP3
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142 | [loroBopHOe 3HaveHne pacxoga B TP3 Qpor TP 3
143 | BKIoYeHMe/OTKNIOYEHIe y4eTa X0noaHoM Boab! B TP4 Yyet XB TP4
144 | ICTOYHMK JaHHbIX TemnepaTypbl Ans pacyeTta macchl B TP4 O-k T TP4 MACCA
145 | VICTOYHUK faHHbIX TeMNepaTypbl 415 pacyeTa aHTanbnuv B TP4 O-k NT TP4 SHTAI.
146 | [loroBopHOEe 3HaveHne Temnepatypbl B TP4 toor TP4
147 | AICTOYHWK AaHHbIX AaBNeHns Ans pacyeta macchl B 4 TP4 O-x N4 TP4 MACCA
148 | VICTOYHUK JaHHbIX AaBNEHUs Ans pacyeTa sHTanbnuu B TP4 O-xk MO TP4 QHTAN.
149 | [loroBopHOE 3HauYeHve aaBnexusi B TP4 Ppor TP4
150 | McTouHuK gaHHbIX pacxogda B TP4 O-k MP TP4
151 | [loroBopHOe 3HaueHwe pacxoga B TP4 Qpor TP4
152 | BKNoYeHMe/oTKMoYEHe y4eTa X0noaHom Bogel B TPS Yyet XB TP5
153 | VICTOYHMK JaHHbIX TeMnepaTypbl Ans pacyeTta Macchl B TPS O-k NT TP5 MACCA
154 | VICTOYHMK JaHHbIX TeMnepaTypbl 4Nns pacyeTa sHTanbnuv B TPS O-x NNT TP5 QHTAIN.
155 | [loroBopHOE 3HaveHne Temnepatypbl B TP5 toor TP TP5
156 | MICTOYHMK JaHHbIX TemnepaTypbl Ans pacyeTta Macchl B TPS O-k NT TP5 MACCA
157 | VICTOYHMK faHHbIX TeMNepaTypbl 415 pacyeTa aHTanbnuv B TP5 O-k NT TP5 SHTAI.
158 | [loroBopHOE 3HaveHve aaBnexusi B TPS Poor TP TP5
159 | cTouHMK AaHHbIX pacxoda B TPS O-k MP TP5
160 | [JoroBopHoe 3Ha4eHue pacxoga B TPS Qpor TP5
161 | BKIoYeHMe/OTKNIOYEHIE Yy4eTa X0NoaHOM Boab! B TP6 Yyet XB TP6
162 | MICTOYHMK JaHHbIX TemnepaTypbl Ans pacyeTta macchl B TP6 O-k NT TP6 MACCA
163 | ICTOYHWK AaHHbIX TemMnepaTypbl Ans pacyeTa aHTanbnuu B TP6 O-x NT TP6 SHTAIN.
164 | [loroBOpHOe 3HaveHne TemnepaTtypbl B TP6 tpor TP6
165 | MICTOYHMK faHHbIX TemnepaTypbl Ans pacyeTta macchl B TP6 O-k NT TP6 MACCA
166 | ICTOYHWK AaHHbIX TemMnepaTypbl Ans pacyeTa aHTanbnuu B TP6 O-x NT TP6 QHTAIN.
167 | [loroBopHOe 3HaveHne Temnepartypbl B TP6 tpor TP6
168 | /IcTouHWK AaHHbIX pacxoga B TP6 O-k NP TP6
169 | [JoroBopHoe 3Ha4eHwue pacxoga B TP6 Qpor TP6
170 | HomuHanbHas ctatuyeckas xapakrepuctuka MT1 HCX1
171 | HomuHanbHas cTaTuyeckas xapakrepuctuka MT2 HCX2
172 | HomuHanbHas ctatnyeckas xapakrepuctuka MT3 HCX3
173 | HomuHanbHas ctatnyeckas xapakrepuctuka MT4 HCX4
174 | HomuHanbHas ctatnyeckas xapakrepuctuka MT5 HCX5
175 | HomuHanbHas ctatnyeckas xapakrepuctuka MT6 HCX6
176 | KoHcTtaHTa npeobpasosaHusi NP1 Kp1
177 | BepxHee HOMMHaNbLHOE 3HaveHue pacxoda MP1 QBH1
178 | HwkHee HoMMHanbHoe 3HaveHne pacxoaa NP1 QHH1
179 | Otceyka no pacxogy NP1 Qortc1
180 |KoHcTaHTa npeobpasoBaHus MP2 Kp2
181 | BepxHee HOMMHaNbLHOE 3HaveHue pacxoda MP2 QBH2
182 | HwxHee HoOMMHanNbHOE 3HaveHne pacxoga NP2 QHH2
183 | Otceyka no pacxoay MP2 Qorc2
184 |KoHcTtaHTa npeobpasosanus MP3 Kp3
185 | BepxHee HOMWHanNLHOe 3Ha4eHue pacxogda MP3 QBH3
186 | HwxHee HoOMMHanbHOe 3HaveHne pacxoga NP3 QHH3
187 | Otceyka no pacxogy MP3 Qotc3
188 | KoHcTtaHTa npeobpasosanus MP4 Kp4
189 | BepxHee HOMMHanNbHOE 3HaveHWe pacxoga NP4 Qx4
190 | HwxHee HoOMUHanNbHOE 3HaveHWe pacxoga NP4 QHH4
191 | Otceyka no pacxogy NP4 Qotc4
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192 | KoHctaHTa npeobpasosaHus NP5 Kp5
193 | BepxHee HOMMHanNbHOE 3HaveHne pacxoga NP5 QBH5
194 | HuxHee HoOMMHanNbHOE 3HaveHue pacxoga NP5 QHH5
195 | Otceyka no pacxoay NP5 Qotch
196 |KoHcTtaHTa npeobpasoBaHus NP6 Kp6
197 | BepxHee HOMMHanNbHOE 3Ha4eHue pacxoga MP6 QBH6
198 | HwxHee HoMM