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CTAHIAPT IKBA

ApmMmarypa TpyoonpoBoaHas
APMATYPA PEIYJIUAPYIOIIASL
METOJUKA BBIBOPA B CHCTEMbI
ABTOMATHYECKOI'O PET'YJINPOBAHUSA

Jata BBemerus 01.07.2007 r.

1 O6aacTh MpuMeHeHus

1.1 HacTosmuuii craHIapT paclpocTpaHsIeTcs Ha PEryiupyIOIyio apMaTypy
pasiugHoro THna (0THOCEIENBHEIE, ABYXCEMeNbHBIE H KIeTOYHEIE KIIallaHbl, Ima-
POBHIE KpaHEI, [WCKOBEIE 3aTBOPHl M T.J.), HPAMEHIEMYIO B THAPABIMIECKAX CHC-
TEMaX, TPaHCIOPTUPYIOMMX OfHOMA3HbEe HEIOTOHOBCKHAE Cpelbl B OUana3OHE pe-
KHMOB TEUECHHAS OT TaMUHAPHOI'O [0 Pa3BHTON KaBUTANKH A1 HECXKAMAEMEIX Cpex
(KHIKOCTEH) B 10 KPATHIECKHUX PEXXUMOB TEUCHUA I CKMMASMEIX Cper (Ta30B).

Hacrostipit ¢cTanaapT yCTaHaBIHBAET:

- KPHTEpHH BEI0Opa peryIupyIoNieil apMaTypEI;

- METOIMKY BEIOOpA YCIIOBHOH IPOITycKHO# cocobnocTd KVY W HOMHHAILHO-

ro nuamerpa DN'.
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2 Kpurepuu pacuera u Beioopa PA

2.1 YcnoBHele 0003HaYEHNAS, TEPMUHB! C COOTBETCTBYIOIIFMHY ONPEACTCHIIMY 1
COKpAITIeHws], IPUMEeHAeMbIe B HACTOSIIIEM CTaHIAPTe, IIprBeAeHs! B [Ipuaoxennm A.

2.2 Mns ofecrederys OIITUMAIBHOM B yCToMaiBoil padoTsl PA B Teuenue za-
JAHHOIO CPOKa CITyXKOBI J{OJDKHEL ORITH COOIIOICHE! CIIENYIOMAC KPUTEPUR

2.2.1 Temneparypa cpezs! Ha Bxofe PA T1 He JOIDKHA NPEBHIMIATE JOITY CTUMO-
ro 3HaTeHMs TeMIleparyphl pabodeit cpensl Toon, ykasaHHOR B K/

T1< Toon. 2.1)

2.2.2 AGcomoTHOE HaBJICHUE Ha BXOAe 3aKphiToi PA P: HE JIOJKHO NpPEeBEI-
MmaTh MakcuMansHOe paGouee mamnenwe Pp, ykazausoe B K]l u ompejenenHoe npr
HanboIbImeH TeMmeparype paboueit cpens

Pi<Pp+1. 2.2)

2.2.3 MuHHMaNbHEIe IOTEPH JaBneHn (mepenay naBnerus) Ha PA APpamin npH
MaKCHMaITBHOM pacxofe paCodcii cpesl TOJDKHEL COCTaBNATh He MeHee 40% ot mo-
Teph naBneHus Bo Beeit I'C.

2.2.4 TTepenan maBieHus Ha 3akphiTolt PA APrs He OOIDKEH TIPEBHIIIATE 0Ty C-
THMOrO Iepenaja JaBieHus APoon, ykaszarHoro B KJI u onpenemeHuoro mexonsd u3
MaKCHMAJBHOTO YCHINS, PA3BHBAEMOTO TIPUBOIOM

APpa < APdon, (2.3)

e APoon = Pimax - P2mm;

Pimax - MakCHMAJIEHOE JaBJeHHUE, CO3JABAeMOe HCTOUHIHKOM HAIIOpa,
Pimn - MAHMMAINBEHOS JaBIEHUE 32 KIATIAHOM.

2.2.5 Tepenax napneHs Ha PA B mpoMexXyTo4HOM MONOXeHI PO He fomken
TIPEBHILIATE AOIYCTHMBI IIepenaz JaBieHns, BO3AUKalomui Ha mToke PA ot ruapo-
JUAHAMHYECKOT0 Bo3ZiecTeHs paboueif cpepL.

2.2.6 Tlpn perynmupoBaHUM MOTOKA HECKHMAeMOM cpefisl (KEAKOCTH) BO BCEM
JUaNa3oHe M3MeHeHus xofia POn (oT MuHuMMansHOro 3Ha9YeHUS XO0Ha, UPH KOTOPOM

obecTiemABaeTCa BUJ IPOIYCKHOM XapaKTEpUCTUKH, KO MONHOCTEIO OTKPHITOIO MO0~
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>keHHs) mepenax nasicHus HA PA APr4 He NOMDKEH NPEBINATE JOIMyCTHMEIH KaBHTa-
HROHHE nepeniax APoon = AP6x , COOTBETCTBYIONIMII HaYally MapOBOil KaBATAIH
APPA(T) < AP6(]) . 4
2.2.7 OtHOIIEHNe MAKCHMANBHOIO PacueTHOrO 3HAYSHMs IIPOILYCKHOM crIocoGHO-
¢t KvpK IpUHATOMY 3HAUEHMIO YCIIOBHOH IpoITycKHOM cnocoOuocta Kvy noipkHo
HaXO[HTHCA B JUAara3oHe
2.5)

N> X2
Ryy

Jlng maHeiHOH POy cKHOH XapakTeprcTHKH: N1=0,60;
N2=0,92.
JU14 paBHOIIPOLEHTHOI IPOITyCKHOM XapakTepHCTHKH: N1=0,22;
N2=0,75.

2.2.8 3maveHne pacueTHOIC JWana3oHA PeryiupoBanws /[p, paBHOE OTHOMIE-
HHUI0 MaKCHMAIBHOI'O PAacHeTHOIO 3HAYEHMS IPOIYCKHOM crocoOHOCTH Kvpmax X
MyHUMAaIbHOMY Kvpmin, ROIKHO GHITH He Oojlee AWamasoHA peryimpoBamnus Jf,
ykasaHHoro B T]]

Rvpmax _
Kvp min

<. 2.6)

2.2.9 HomyHansusilt suamerp DN PA [oJbKkeH HaXOTUTHCS B Ipefenax

0,25 Dmp < DN £ Dmp. 2.7
2.2,10 Juametp TpyGOIpPOBOJA CIERYET BHIOUPATh HCXOJIS U3 YCIOBHA

. ; . 2.8
4 -Ommin < Dmp< 4+ Ommax . 2.3)
Vamin 7+ p2 Vamas: 7T - p2

MaxcumMansHas CKOPOCTb cpelsl B TpyOompoBofe Ha BEIXoAe w3 PA nomkna
O5ITh He Gomnee:
JUIs MEAKOCTA - V2 £ 10 M/c (CKOpOCTB, IpU KOTOPO# rapaHTHEpPYETCS OTCYT-
CTRHe BuOparmii);
AUt rasa - V2 <90 M/c (CKOPOCTB, PH KOTOPOM TapaHTHUpyeTcs NOIyC-

THMEIH YPOBREHE 3ByKoBOTO AapieHus 10 gbA).
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3 PacueT HpONyCKHOH cII0COGHOCTH H BLIGOP
HOMHMHAJBHOro AHaMerpa PA npu TeueHNH HECKHMAEMbIX Cpe

3.1 IlepedeHs HCXOMHEIX JAHHBIX AN PacdeTa, & TaKyKe HCXONHEIE TAHHEIE s
IpuMepa pacdera, IpuBeeHs! B Tabnune 1.
B tabmurie 1 yKassIBaIOTCS 3HAYESHUSA PACXOAOB, JABICHHY M NCpenanoB JaBie-
HHS 715 HECKONBKHX PEXAMOB paboTrl PA:
pexumI:  Qumar - MakCHMAaIbHELA MacCOBEIK pacxo[ pabodel cpess;
Pi(1) - aGcomoTHOE AaBICHME HA BXOAe PA Ipu MakCHMAIBHOM
pacxofie cpensl;
APp4amin - MUHVMAIBGHBLE II6pena] AaBieHus Ha PA, cOOTBETCTBYIO-
M MaKCHMAaTEHOMY PacXomy CpeJibl;
pexum II:  Ommin - MAHEMAIEHEL MacCOBELH pacxor paboueli cpefsr;,
P1 - abcomoTHOe maBieHHe Ha BXoje PA mpy MHHAMAILHOM
pacxoze cpensl;
AP - mepenap qapieHnd Ha PA, cOOTBETCTBYIOMMIA MUHIMAITE-
HOMY PacXojy cpeabl;
pexumsl II ... N: - 3axa3umk ykaspIBaeT 3Ha9CHHMA MaCCOBBIX PAacXOJiOB B JHa-
nazoHe [ Qmminy QMmax | & COOTBETCTBYIOIIME HM 3HAYECHUS
naBieHns Ha Bxoae PA v nepenana nasnenns Ha PA c ne-
TBI0 ONPENEIeHNS BO3MOXHOCTH BOSHIKHOBEHHUS KABATA-
IIHOHHEIX PEXAMOB Ha IPOMEKYTOTHEIX TIONOKEHHIX PO,
3.2 BrerGop tuma PA ciexyer HpoBOAMTE B COOTBETCTEMM ¢ PCKOMEHIALMAMY,
npuseneHHbLIME B [Ipunoxenyn b.

3.3 AnropuTM™ pacdera, a TalOKe IIPUMep pacueTa mpABe/eH B Tabnane 2.



Tabauma 1

HaumeroBanme napamerpa

3HaYeHHI TaPaMCTPOR PEKMMOB SKCIITyaTaIHH

I I m | .. N
Hamvienosanue paboveil cpemsi BOZA
Coctag paboueit cpes! BOJA
AOCOIIOTHOE AaBleHNe HACHIIEHHbIX napos pabodeil cpeabl 0.081
TIpH TeMIIepaType Ha Bxoge Pun, Mlla ’
[InoTHOCTE Cpexs! IpH PabounX yCIOBHAX £, kr/M 963,000
Koadduruent KI/IHeMZaTI/I'-ICCKOﬁ BA3KOCTY IIPY TeMIIepaType 2.000-10°
cpensl Ha BXoje v, M/c ’
Koaddurment nuaaMudeckoil BA3KOCTH IPH TeMIEpaType Ha BXoje 3
8PA T 7,Tlac 1,926:10
MaccoBBI# pacXof IO TeXHOJIOIMIEeCKOMY periaMenTy Ou, kr/c 21,111 - - - -
Temmepatypa cpens! Ha Bxoae B PA 71, K . 367 - - - -
AbcormoTHoe AaBleHre Ha Bxoze B PA Pi, MIla 2,380 - - - -
AbcomoTHoe HaBneHHe Ha BEIxone B PA P2, Mlla 2,150 - - - -
ﬁepena,u naBiieHys Ha PA APrs, MIla 0,230 - - - -
HuameTp TpyGonpoBoza, Ha KOTOpoM ycTanarluBaeTcs PA Dmp, M 0,100
I1lepoxoBaTocTh BHyTpeHHe! cTeHKH TpyGompoBoa A, MM 0,06

9007 - 0F0 VINII 1D



Ta6nuima 2

AnropuTM pacieTa

TIprmep BeIGOpa PA

3.3.1 BeiGop Tana PA

i Bribpats Tim PA

OrHOoceAeIBHEIHA peryTHPYONTHI KIalaH

| Ilo xatanory onpezensTs 3HAUEHIL Kc(l) u K1)

Ke(1)=0,70; Kul1)=0,85

3.3.2 Onpegenenne pexuMa TedeHus HecxxnMaeMoii cpeabl ((KHAKOCTH)

PaccYHuTaTh APﬁ;c(l) = Kc(l)- (Pi(1) — Pun);

TIpUHATE APP4min = AP6R(1);

pacuer Kv w BEIGop Kvy u DN PA nmpogo:nxurs, Ha-

augaig ¢ 3.3.3;

BEIGPATH ONMH M3 METOIOB YCTpaHeHH KaBHTALIHH:

&) M3MEHUTHL MecTo ycTaHoBku PA (mepememenue PA

BEIIIIE TI0 TIOTOKY),

AP, i 0,230
Paccyutats Ke{)mpes = ——"" Ke{l)mpe6 =——="——— = 0,100
Pi(1) — Pun 2,380 — 0,083
TIpoBepuTH
poRep Ke(1)mpes <1 Ke(1)mpes > 1 Ke(1) mpes <1
YCIIOBHA
Ecmm TpHU 3aJaHHLIX YeJoBuax mobag PA Gyner paGorats
Ke{t)mpes 1 B pelKHMe KRBHTALHH U CIIEyeT:

9007 - 0¥0 VI LD
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IIpodonsicenue mabnuyer 2

AunropntyM pacueTa

IIpumep Bri6opa PA

6) YCTAHOBHTH OJIHY HJIM HCCKOIBKO JHadpar (aker
JIuadparm),
B) YCTaHOBHTD JOIONHUTENbHYIO PA,
r) YCTaHOBUTH ZOMONHUTENbHYIO PA 1 nuadparmer;
- BBIIOJHHUTH PacdeT B COOTBEICIBHH C AITOPUTMOM

TTIpunoxenus B

Ecnn
Kc(l)mpeﬁ <lm

Ke(1) mpes > K1)

Pe’XAM Pa3BHTOH KABHTALMH U CIIEyET:

- mmbo paspaboTaTh HOBYIO KOHCTpYKIHIO PA, y xoTo-
poit Ke{1)mpes < Ke(1) mmm Ke(1) mpes < Kn(1) u BEIION-
HHTH pacyer Ui HaHHOTO BapHaHTa COOTHOIICHHE
Ke(1)mpes, Kel1) = KM(I)

- 1ubo BEIOpaTh THI PA ¢ MAKCHMATTEHO BO3MOXKHEIMEA
snavernamu Ke(1) u Ku(l), n manee:

a) paccumrath APxas = Ku(l)- (Pi(1)-r - Pun),

Pun
rae ¥ =096-028 .[—,
P*

9007 - 0¥0 VINII LD
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Hpodonowcerue mabruyor 2

AunroputMm pacuera

Tlpumep BEIGOpa PA

6) paccumrare AP6x(1)= Kc(1) (Pi(1) — Pun),

B) IPHHATH APPamin = AP6K(1),

T) BBIOpAaTh OFWH M3 METOOB YCTPAHEHN KaBUTALMH
U BBIIIONHHTE pacieT B COOTBSTCTBUU C A/ITOPHT-
Mom Ipunoxenus B,

1) pacueT IPONOIDKUTE, HauuHas ¢ 3.3.3

Ecinu

Ke(D)mpes <1 1
Kc(1) mpe6 > Ke(1)
Kc(l) mpeb < Krw(l)

PexRUM NapOBOii KABHTAIMH U CeJyeT:
- paccuuTarh APGK(I) = Kc(l) - (Pi(1) = Pun);

- IIpPHHSTH APramin = AP6x(1) ;
- BBEIOpaTh OJUH M3 METONOB YCTPAHEHHAS KABUTALHA
¥ BBITOJIHUTDH pacieT B COOTBETCTBHH C alTOPHUT-

MoM ITpunocxenus B;

- pacuer IIpOJOILKUTh, HaunHad ¢ 3.3.3

9002 - 00 VDI 1D
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Ipodonxcenue mabnuyvr 2

AnroputM pacdera

TIpumep BuiOOpa PA

Ecmm

Kc(l)mpe6 <lm

Kc(l) mpe6 < Kc(l)

PEXEM JOKABHTALHOHHLIH U ClelyeT:

- paccumrars  APa(1)= Ka(1)-(P1(1) - Pz),
roe I{a(l) =0,5- Km(l)
P2 - onmpenensercs 10 COPaBOYHHKAM TEILIO-
(U3MIECKUX CBOMCTB rasoB M XKUAKOCTEH
(Up# OTCYTCTBUH AaHHBIX O 3HAYEHUH Pz
npuEaTe P2=Pam);
eclt APpamin > APa(1) peskeM razoBoi KAaBHTAIHE I
pPexoMenayeTcs:
a) paccUHuTaTh YPOBESHD 3BYKOBOI'C JaBICHHA Ha pac-
CTOAHUE 2 M oT PA,
6) cpaBHMTH IOXYIEHHOE PACICTHOE 3HAYEHHE 3BYKO-
BOT'O JaBJIEHM: C JOIMYCTHUMEIM 3HAUSHHEM,
B) pacueT IpouOIKHTE, HauuHasd ¢ 3.3.3;
eci APr4min < APa(1) pacdeT UpOmOIKHTS,

HauHHag ¢ 3.3.3

nprEAMaeM P2=0,100 MlIa;
APa(1)=0,5-0,850- (2,380 - 0,100) = 0,969

APramin = 0,230 < APa(1) = 0,969

DPEXHM AOKaBUTALIMOHHBIH

9007 - 0P0 VI 1D



Ipodonsicenue_mabnuyer 2

AJTOpHTM pacdeTa | IIpumep BHGopa PA

3.3.3 Pacuer TpeGyemoii ycI0BHOH nponyckHoi cnocodHocTn Kvy M BbIGOp HOMHHAIBLHOTO 1HaMerpa DN

P Re max = —_2¥m Re max = 4-2L11 =
ACCUUTATE T - 0,100 - 963,000 210" °
2 Dmp-p-v
=1,39 -10°
. APpamin-p

ECJTH - pacc‘m‘ra'rh CKP min :—'—2_7
Remax > 104 QMmax

3,564-10°  35,640-10% - Ommax 3,564-10*

Kvp= = Kvp=—r —  =50556
 Cxpmin  APramin- p [496977,253
- ompeaenauThk K03(hGhHUOUEHTH g, b, ¢ o tadmue J.1

Ecmu p

i
HIIQJKEHHE N
Re max <10* (mp v

- paccquTats Capmin=a- (1(1’!~3 . DN)b - Cxpmin®,

Ciop min = 10 -APPAmin-p—T]-CZ'ﬂpmin'Qmmax ’
Ommax

_ 3564-10°

A Cxp min

Kvp

€1

9002 -0P0 VDI 1D
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Ilpodonoicenue mabnuyer 2

AnropurM pacueTa TIpumep BEIGOpa PA
Jna BEIGpaHHOTO | ompenendTs II0 KaTalory 3HadeHHe Kvy , sBsmolmeecs BeIGupaeM: Kvy =63 M/,
ama PA Ommxaiiinum GonsimM 3HadeHneM K Kvp ( Kvy > Kvp)u DN 80;
COOTBETCTBYIOLLEE eMy 3HaueHne DN TIpH yCIOBHH BHIIION- Kvp _ 350,556 _ .
Kup ‘ Kvy 63000 =
nenus yenopus 2.2.7 (N2 2—— 2 Ni)
Kvy N2>0,802> N1
Ecmu yenoue Kp . v, To cneyer nmprasTs crienyiomee Gomsmee

2.2.7 He BBINIOI-~

HACTCA

Kvy

snadenne KVy ¥ COOTBETCTBYIoIee eMy 3HaueHHe DN
. Ko < N1, TO IpomycKHas crocobHocTs PA nomxua

Kvy

GBITE MEHBITE IPHHATOTO 3Ha9eHus Kvy .

B ciyqae oTcyTcTBHA B KaTanore PA, obecieunBatommeii
Tpebyemoe 3uadeHne Kvy, cienyer popaboTarh npo-

bmeHyI0 YacTs PO

Ecmu DN = Dmp

pacyer TIpoJIOIDKATE, HamAHas ¢ 3.3.6

Ecma DN < Dmp

- PA cneayer ycraHagimsaTs Ha TPyOOIIPOBO C IOMOIIBIO

xoH(y30pa u guddysopa;

DN < Dmp

9007 - 0v0 VI LD
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IIpodonicenue mabnuyer 2

AnropuTM pacuera

Ipumep BeIGopa PA

- paccyrTaTh MOXyJM Koudysopa Cuxx, Cax U

mubdysopa Cro, Crd AN YTOUHSHHUA 3HAYC-

HUI Kvp B cOOTBETCTBHH € 3.3.4;

- IIPOBEPHTH MPaBHILHOCTE BEIbopa Kvy u DN

B COOTBETCTBIH € 3.3.5;

3.3.4 Pacuer monyaeii kondysopa Cxx, Cix n pudpdysopa Cro,Cro

Pacuernnie

GhopMyJITEL

Fax 2 Fax 2
Crv+|—=—| -| —
Fax Fix

2- Fu?

>

g +[ £V _(F0
Ceom F20) \Fio

Lany
Fio-Do

9007 — 0b0 VNI 1D
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{Ipodonsicenue mabnuyvr 2

AnropuryM pacueta ITpumcp BbIOopa PA
— A 607
Paccunrars A=—m; A= 6-10 =0,0006,
Dmp 0,100
500 5
A - o dopmysam Hpunoxenus [ Rexp = o 8,333-10°,
— 6-10°
B 3aBHCHMOCTH OT Remax 1 A 1 1
" 0,5976-1n*[4+B]
6,350 -
=2 = 4549107,
1,396-10
B=0,110-(1,396-10° "™ (610" }** =3,893.10°
1
== 0,019
0,5976 - (—9,38)
Tlpurate 3HAYCHYE TISHTPANBHOrO yriia KoHdysopa fx | fx =30°
2 z
. -0,100
Paccunrars Fnp= TP Fp =00 98500077 o2,
4
7+ Dmp? 7-0,100% 3.2
Fur=—2"_ Fur=="———=7854-10" M,
4 4
2 . 2
Fa— Fnp = 2N F=Fnp = =20 _ 5 026107 o,
4

900Z-0¥0 VINII 1D
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Ipodonocenue mabnuyor 2

Anroput™ pacaera IMprmep BrIGopa PA
2 2
o 0,080
=2 (PN M= ~—— | =0,640,
Fu \Dmp 0,100
e =5,680-10" - g? —4,360-1072 - prc+1, e =5,680-107% - 30% —4360-107 -30 +1=0,203,
2 2 2" 2
= 1- - -
Crve=0,41-n- m -} + i Live=0,410+0,203- _1-0640 +2,4571072. 179840 o s,
1-085-m 1-0,850- 0,640 sinls

8- sin [&j
2

16-0—m™

. 5 \025 L5
Lanyx = +12,6-(si 16 - {1 - 0,640™ .
i { porx (sinic) LaﬂyZ—(-'_—) +12,600- (5in30)>% = 20,651
3-s5in — 3-sinls
2
- 0
TIpnsATh 3HAYEHYE ICHTPAbHOro yruia auddysopa go | fa =15
2
x-DN? = Fp = T 0080 L 603 M2
PaccyrTath Fuo=Fmp=""—, Fro=Fmp = e 5,026-10°" M,
4
7 Dimp* F _m-0100% _ 32
Fao= , 0= = 785410 >
Fo (DN 0,080’
me="2 [0, ={—— | =0,640,
Fu \ Dmp 0,100

70=5,580-10"* - g% +1,050-1072 - #0+2,165-1072,

70=5580-107% -15% +1,050-102 - 15+ 2,165 - 102 = 0,300,
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IIpodonoicenue mabnuyer 2

Anroput™ pacdeTa
2
1-m
Grvo = n-(l-—m)2 A ———
8-sin 2
2
16-1—m*3 025

Lans =

3-5in —
2

) +12,6-(singo)

TIpumep BrIGopa PA
2
o 1-0,640
Civo=0,300- (1 0,640)% +2,457-1072 . 2722 g 053,
8-sin75
16-!1—0,6401’5 ) 025
Lamo= +12,600 - (sin15)™*° = 28,927

3-5in7,5

Pesynprars
pacydeta Crx,

Cnx, Cro, Cno

5061070 Y (506102 Y
,026- 5,026
0,050 + — | - .
5,026-10 7,854-107
Crxx = =
2-(5,025-10‘3)2

0,059 +12 - 0,640° -4
= o 83T m;
5,052-10

20,651
Cnn = g
5,026-107°-0,080

432 _3\?
5,026+10 5,026-10
0,053+ - .
7,854 10 5,026-107
Cro= > =
2-(5,026-10 3f

_ 0,053+0,640" —
5,052.107°

=51360,426 >,

=-10637,087 MH
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Ipodonacenue mabnuyor 2

Anropur™ pacdera Ipumep BBi6opa PA
Cn=—232T 71943304
5,026-107~-0,080
3.3.5 IIposepxa npaguabHOCTH BoiGopa Kvy m DN
Omnpenenmmrs Ko3(}uIHenTH a, b, ¢ mo Tabmume J1.1 a=55,400; b =1,708; ¢ = 1,177
6 . 10°-0,230-963
10° - APpamin- p Cax +Cnd A=—"""""_(12853,971-10637,087) -
PaccunTars A= ° '";" _(Cm +Cm)_ ( Games ) , 201112 ( f )
M max
(51360426 + 71943,394) _ 488919,632;
21,111
-3 _ 0,080"7%
B=p.q- 20 _DNJ B=1926-10""-55400- 2% _ 6763.10%;
Ommax 8
488919,632
Cip* = 4 = 963 = 488582,865 M,
1+ B -(Cxp min)*™ 146,763:107° - (496977,253) 177
roe Cxpmin - 3HadeHWe, paCCUMTAHHOE Ha
mpeaslymeM mare (B 3.3.3);
3,564-10% 3,564-10%
Paccuurars Kvp* = ———ee Kvp* = ——=—==750,988
A Crp* o 488582,865
YTOUHEHHBIE 3HAYEHHUS: Ky *=63 M'/u,
VT10ouHuTE snavenus Kvy* u DN *
L DN * 80

9007 —~ 0v0 VI 1D



IHpodonsicenue mabnuyer 2

AnropurM pacgera

IIpumep BEIGOpa PA

Eciuu DN* = DN
n Kvy*=Kvy

[POBEPUTE PEXHMEI TEUEHH: Ha IIPOMEXKY-

TOUHBIX X0Hax PO B coorBercTBmH C 3.3.6

Kvy*=Kvy,
DN*=DN

Ecmu DN* > DN

BRHINIOJIHKUTE pacdeT, HaurHag ¢ 3.3.4

3.3.6 IlpoBepka pexxuMa TedeHHs Ha NPOMeKyTOYHEBIX Xoaax PIn

108 - APea(l)- p

M pexcumon paccantats  Ck(l) = >
On(l)
SKCILTyaTaIIH
4
PAII... N, Kv(l) = 3564107 _ 35,564-?»:(1) ,
IpPUBEIEHHBIX VG JaPu(D)-p
B Tabumme 1 () = Kv()
Kvy
Onpenenuts snavenws Ke(/) no snagenmsam Kv(/) u3 rpa-
duxoB sasucumoctn Ke(!)= f(Kv(1)), mpupe-
IEHHBIX B KaTanorax
PaccauraTs Ke(l)mpes = APr{])
Pl(l )= Pun

114
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Oxonvarue mabnuyer 2

AnropuT™ pacuera Tlpumep BEIGOpa PA

Hposepurs Kell)2 Ke{l)mpes

YCIOBHE

Eenu clenyer Br;rﬁpa'ns PA npyroro THIa, y KOTOporo

Ke(l) < Ke(l)mpes | xaBRTAIMOHIEIe XAPAKTEPHCTHKHA YIORIETRO-
pmor yerosmo Kc(l)2 Ke(!)mpes 1a Boex xo-
nax PO, Ha KOTOPHIX ofecneynBatoTes 3anaH-
HBIC PEXXHMBI, A IOBTOPUTD Pacyer, HAYMHAs C
33.1

Ecmr

Kell)> Ke(l)mpes BEIGop Kvy 1 DN PA 3axomaen

9007 — 0¥0 VIO LD



3.4 PesynoTaTel BeIGOpa PA

CT IKBA 040 - 2006

B ruapaBuHdecKyro CHCTeMy ClefyeT YCTAHOBHTE OIHOCEHEIIBHEIN perylnpyro-

il Knanad BOMAHANEEOTe Amamerpa DN 80 ¢ yCIHOBHOM NporryckHO# cmocoGHo-

CTEIO Kvy= 63 M/

Cxema ycranosku PA Ha TpyGonpoBojie IpHBEICHA HA PECYHKE 1.

1

4

Iogana
CREREL ,

3
/_
Li

6

7

L) Lea |

La

.
=

Lz

1, 3, 7,9 - pySonposog; 2, 8 — 3A; 4 — xoH(y30p; 5 —PA; 6 - xoH}Y30p

Pucyrok 1 — Cxema ycrarnoBku PA Ha TpyOomposoze

OcHOBHEIe pasMepsl 00Bg3ku PA mpueefens! B Tabmume 3.

Tabnunga 3
JmiHa IpaMEIX YIaCcTKOB
TpyGonposoaa Koudysop Muddysop
Jo PA mocie PA JTMHA | NEHTpaNbHBIM | [yiuHa | NeHTPAbLHEIH
L1, mm Lz, Mm Li, MM yron fx Lo, mm yron o
=203 =164 =37 <30° 276 <15°

4 PacueT NponycKHOH cOcOGHOCTH M BHIOOP HOMHHAJBLHOIO
Auamerpa PA npu TedeHHH CKAMAEMBIX CPeX

4.1 TlepeyeHp HCXOHBIX JAHHEBIX ANI% pacdeTa, a TakixKe HCXOTHBIE TAHHbIE L
IIpEMepa pacyeTa, [PHBeAeHE! B Tabnuie 4.

B Tabnvrie 4 yKa3pIBalOTCH 3HATCHHUS PACXO/IOB, JABIICHHI H IIEpeNaoB aBle-
HUSA I CHeOyIOIX PeXXUMOB paboTsl PA:

pexuM I  Ommax - MakCHMaIbHBIE MacCOBEIA pacxos pabodei cpemst,

Pi(1) - abeomoTHoe naBieHue Ha BXofe PA IpH MakCHMAIEHOM

pacxope cpelsi,

22



CT LIKBA 040 - 2006

APramin - MuHUMANBHEIN Nepenan qaBleHnsI Ha PA, cooTBeTCTRYIO-

Ui MaKCHMANbHOMY PacXoxy CpeaAb];

pexum II:  Ommm - MAHWUMATBEBIH MaccoBE pacxoz pabodel cpensL,

P1 - abcomoTHOe HaBlieHHe Ha Bxome PA mpm MEHMMAIEHOM

pacxoae Cpearl,

AP - Tleperiaf KaBleHud Ha PA, cOOTBETCTBYIONM MAHIMAITE-

HOMY PacXoiy CPEeXEL.
Tabnuna 4

HaumMenopanue napamerpa

Bennunna

I pexum |II PEXKEM

Hammenosange paGoueil cpexsl KACIIOPOJ
Coctas paboueil cpexsl 0, - 100%
Kprtudeckoe faBleHne cxuMacMoi cpefsl Prp , MlIa 5,090
Kpurrdeckas temuepaTypa cxxMaemoi cpenst Tip , K 154,8
Monsapuas macca Bemecrsa M, Kr/Moib 32;()
KosddrouenT AuAaMEYEcKOi BA3KOCTH CKIMAeMOM Cpesl U 210"
TeMnepatype 11 Ha Bxone B PA 7, ITa-c

T'azosas mocrosuuas R*, Ih/xr-rpaj 259,8
TTokazatens aamabate rasa k 1,4
MaccoBEIA pacxoy 110 TEXHOIOTHIECKOMY peraMenTy Owm, kr/c | 3,972 -
Temuepatypa cpenst Ha Bxoae B PA 77, K 293 -
A6comoTHoe faBinepde Ha Bxoze B PA Pr, MITa 3,719 -
AGcomoTHOE AaBienne Ha Berxoge 8 PA P2, Mila 2,513 -
Ilepenan napaeuusa Ha PA APra, Mila 1,206 -
Juaverp TpyGonpoBo/ia, Ha KOTOPOM ycTaHasimsaeres PA Dmp , M 0,05
Hlepox0BaTOCTs BHYTPEHHEH CTeHKH TpyOompoBoaa A, MM 0,06

Ilpumevanwe: * Ecnin 3HaveHne R He 3aaHo0, To R paccuuTarh no (popMyne

_ Ry 31441
M M

R

4.2 Beibop tTvna PA ciemyeT NIpoBOJMTE B COOTBETCTBHH C PEKOMEHIAHIMY,

npuBesieHHEIMA B IIprnoxennn b.

4.3 AnropuTM pacdera, a Taioke IpHMEp pacyueTa IpHBeACHE] B Tabmune 5.

23



Tabauma 5

AJITOpHUTM pacdeTa | TIpumep BeiGopa PA
4.3.1 BoiGop Tana PA
Bribpats Tun PA f JABYXCeIeNbHEIN Kanay
4.3.2 Pacyer ko3 punueHToB c:kuMaemocr raza K1 n K2
CocraBHTh - 0Ot BUJ ypaBHEHHS:
ypaBHeHHe IJIs KP®-K?+(4-B?>-B)-Ki—-A-B=0;
pacyera K1 ¥ |- IPHHATH P=Pg P=Pi=3719,
3,719
PELATE €T0 | . paccuurath: A4 = 0,42748 L , Pr=—-—=0,731,
Tr%3 5,090

METOAOM

B=086640-~i Ty = 293 _
moabopa ’ 457 r= 548 1,893,

P 0,731 _
Pr=—o-, A=0,42748 .- ’725=6,338-10 2,
Pxp 1,893
=1L, B=086640- — 2L =3346.102,
Txp 1,893
- Pe3yJbTaT PEIICHAS YpaBHEHHS K3 —Ki? +(6338-107% ~ (3,346 -1072)% —
~3,346-1072)- K1—6,338-10 72 -3346 1072 =0;
K1=0,98

¥T
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Ipodonsicenue mabnuyer 5

Pe3yIIBTaT pellleHus ypaBHEHUS

AJroputM pacuera ITpumep BrGopa PA
Cocrasuts - obummif B ypaBHEHHU:
ypaBuenwe isi|  K2> —K2? +(4—-B?-B)-Ka—A-B=0;
pacuera K2 @ | - OpUHATD P=p;; P=P2=2513,
P 2,513
PEIHUTS €r0 - paccumTath: A =0,42748- %, Pr="""=0,494,
METOIOM = 3,090
Pr 293
5 B =0,86640-——, Tr =" =1893,
Tronbopa i 154,8
P 0,494 _
Pre—. A=042748- —"= = 42831072,
Pxp 1,893~
0,494 _
T,=ﬂ; B =086640- ——— =2,261-10,
Txp 1,893%

K2® - K2* +(4,283-10™ —(2,261-107)” -
~2,261-1072)- K2—4,283-1072-2,261-10 = 0

(mpunoxxenue I') s BeiGparHoro Tuia PA,

Cfe =—0,036 - Kv(I) + 0,936

K2=0,980
4.3.3 Bei6op ycJjioBHOI nponyckHoii cioco6HocTH KVvy M HOMHHAJILHOTO AMaMeTpa DN
IlpunsTs Kv(l)=1 Kv(l)=1
Paccunrtats 110 opmyie, npuBeneHHOH B Tabmume I".2

Cfé =—0,036 -1+ 0,936 = 0,900
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Iipodonaicenue mabnuyer 5

AJroprTM pacgera Tipnmep Bribopa PA
k+l 1,441
k 2 Va1 14 2 1441
Cfz=Cfe-q| ——- [—] s Cfz=09004] ——- =0,8999
0469 Lk+1 - V0,469 \14+1 ’
1,630 P2 1,630 2513000
= P il = 1= =1,032
= TR P = 08999 V' 3719000
It @ =@p - €CIH —1’630-‘F-E <Z Tak Kak @ —1032<—7[— OpUHAMAEM P= @
PHHATE 4 P Ch Py 2 s r=1, 5 ° P P

rAc @ U3MEepSeTcs B pajuaHax;

z 1,630 [ P2 _ =z
@=—-€Clld Qp= = 2—

2 Cfz P2

2
 (061310° - G- Pr-sin ) , (0,613-106 10,8999 3,719 - sin (1,03&)22
Paccuntats Crc pmin = 3 s Cx pmin = 5 =
K1 R-T1- Om max 0,980-259,8-293-3,972
=2633-10°5 M,
4
.10* 3,564 -1

Kp=226410 Kp=—221 51964 v

+ Cxp min + 2,633 -10°

9007 - 0¥0 VAL 1D
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ITpodoncenue mabnuyer 5

AJIFOpUTM pacdeTa

TIpumep BEIGOpa PA

Just BEIGpaHHOTO

Tama PA

OTIpENIeIATE TI0 KaTajory 3HaueHue Kvy,
ABIISTOIIEECs OvbKaiiimM OOJNBIIHEM 3HaYe-

uueMm K Kvp ( Kvy > Kvp) ut cooTRercT-

BylOHIee eMy 3HadeHue DN npu ycnoBud

BBIONHEHHA yeloBag 2.2.7 (N2 2 Kop > Ni)
Kvy

BEIOHpaeM:

Kvy=25 M/u,
DN 40

Ecmmt DN = Dmp

- Pip=P1, Pop=P2;
- Cxx=Cnx = Cro=Cno=0;

- pacyeT IPOACIDKUTE, HaanHai ¢ 4.3.5

Ecnu DN < Dmp

- PA ycranasmuBaercs Ha TpyOOIIpoBos ¢
moMompio KoHdy3opa 1 naddysopa;

- U1l yTOUHEeHHs 3HaueHus Kvp paccum-
TaTh MOXyIH Cxkx, Cax B Cxd, Czd B COOT-
BeTcTRUM ¢ 4.3.4;

- IIPOBEPUTH IPABHIBHOCTE BEIGOpa Ky

u DN B coorBercisun ¢ 4.3.6

DN < Dmp

900Z - 0¥0 VIO LD
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IIpodonsicenrie mabmuyer 5

Anroput™ pacueTa TTpumep BBIOOpa PA
4.3.4 Pacuer moayaeii kongysopa Cxi, Cuc n anddysopa Cxko, Cro
2 2
Pacuernsie Fax Fax
Cv+| = | -| 7=
Fax Fix
dhopmymnst Crr= 7 ,
2-Fax
Crec= _Lawe ,
Fax « Dax
oY (oY
Crv+| —| -| ==
F20 10
Cro= - 3
2-Fio
o Lawo
Fi0-Do
IIpusars 3HaueHye IEHTpAIEHOro yria koudysopa frx | Bx =30°
PaccunTaTh Remay = 22 Qo mex Remax=— 43972 _ 5,060-10°,
7 Dmp -7 3,104-0,050-2-10°
~__A - 6107
A=——ry A= =0,0012,
Dinp 0,050
4 - mo hopmynam Ipunoxernms [T; 4=[1,140-2,000-1g(0,0012)] > =2,170-102,
=02
Fp = EPm0” Fimp =200 _ 1 964.103 2,
4
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Hpodonacenue mabruyer 5

AnropurM pacuera ITpumep BEIGOpa PA
2
D" Fre=Z090 064103 M,
4
.DN? -0,0402 .
Fax= Fp =2 > Fax= Fup =22 _1257.10% M,
Fr (DNY 0,040}’
K = =— =-—| =
o~ \Dop Mk 0050 0,640
nc=5,680-10"" - fr —4,360-1072 - fx+1, 71 = 5,680 107 -30% ~ 43601072 -30 +1= 10,203,
2 2 2 2
- - - -
gmzo,“.n.( m J Rl ;Wo,m.o,m(ﬂ] w2570 1208 o,
1-085-m 1-0,850-0,640 - sinls

8-sin [&]
2
L5

16-0-m7 )y 12,6 (sing)™

15
16 {1 - 0,640" .
Lame= J—) +12,600 - {si130)>% = 20,651

4

Fo _(DNY
mo=l (DN,
F \Dmp

Lawx= o -
1. sin L] 3-sinls
2
IIpuaars 3HAMEHVE HEHTPAIBHOTO yria mubdysopa fo | Bo =15°
2
.DN? _ _m-0,040" -3
Paccumrars Fro=Fmp= z s Fio.= Finp = =1,257-10 Mz’
4
2
2 .
an:ﬂ'Dmp pza:w=1,954.10'3 M,

2
mo= (0’04()} =0,640,
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Hpodonxcernue mabauyvt 5

AJITOpHTM pacyera TIpumep BE1OOpa PA
7o =5,580-10" - f? +1,050-107 - p2+2,165-1072, | m2=5,580-10" -15% +1,050-1072 - 15+ 2,165 1072 = 0,300,
2
- 2 1-m o 10,6402
G =n-(1=mf' +2- oY Crro=0,300- {1 - 0,640)% +2,457-1072 . === — 0,053,
8-sin (7] 851075
1,5 15
16-\l—m L 2\0,25 16-11-0,640"
Lawyd = ——(—)HZ,G'(SW(’) Lame = ——K——) +12,600- (sin15)%% =28,927
3 .Sin(@ 3-5in75
2
332 332
PesynnTate 0,050+ 12571077 ) (1,257-10
1,257-107 1,964-107
pacHeTa Crx = =
2-{1257.107
0,059+1% - 0,640% -4
= S =205506329 M 3
3,160-10
20,651 g
Cix = =410838,591 M °,

1,257.10°3 - 0,040

1257102 ) (1257107 )’
0,053+(’ . _3J _[’ : 3J
1,964-10 1,257-10°
Cro = =
2-{L2s7-107

_ 0,053+0,640% —17
3,160-107

=-170063291 M™%
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Hpoodonocenue mabnuyor 5

Anropar™ pacgera

TIpumep BrIGOpa PA

28,927

7l 575484380 M
1,257-107%-0,040

Cn =

VTOUHHTE 3HAYE-
HUY JaBIeHUH

o u mocie PA

P1p=\/P12 -(A+B)-10"12 -2-Ki-R-T1

A =Crx- Qumax®,

B=#n Ciwx-Qumax,

P2p=\/P22+(A+B)-2-10'12 -K2-R-Ti ,

A=Cxo- Qumar”,

B=#n-Cno-Ommax

A =205506,329 -3,9722 =3242228,963,

B=2-107 -410838,591-3,972 = 32,637,

Pip= \/3,7192 ~(3242228,963+32,637)-10™%.2.0,98-259,8.293 =
=3,653 Mlla ;

A=-170063,291- 3,972:'l =~—2683051,808,

B=2-10"" -575484,380-3,972 = 45,716,

P2p =1/2,513% + (-2683051,808 + 45,716)-1012 .2.0,98-259,8. 203 =
=2,432 MTTa

9002 - 0¥0 VI 1D
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IIpodonoicenue mabnuybt 5

(F) G

pabota PA Gyner compoBoXAaTECA

BBICOKHM YPOBHEM 3BYKOBOIO JABIICHH,

JUIsl yCTpaHEHHs BLICOKOTO YPOBHS 3ByKOBOTO
JIaBNEHHUS PEKOMEHYeTCs IIPUMEHATH OJUH
M3 METOZIOB YCTPAHEHMs KPHIHUECKHX PEXKU-
MOB H BHIIONHNUTE PacyeT B COOTBETCTBHUY C

anropurMoM Ipunoxenns B

AnropuTt™ pacdeTa ITprvep BEIOOpa PA
4.3.5 Onpenenenne peskuMa Te4eHHA
P2 P2p Pp 2,432
Paccaurats — WIE —— (¢ y4eTOM KOE(QYy30pa H A opa);, |——=—-=10,6057;
7 Pip (cy pysop bdysopa) Pip 3653
2 2
P . .
(—2]@ =1—(—” CF ) (&jkp=l-— Z-O89) 00487
Py 3,260 P 3,2600
C 3HauYeHHS Lic U i unu Pap H (sz
—_ — (K] — i
PABHHTE P P v Pip P v
Ecnu
. P2 P2 9
P S P PEeXKHM JOKPHTHYECKHH (E) 2 (E)Kp - PEXUM TOKPUTHYICCKHA
Pl - PI 4
Ecmun Pe:RHEM KpuTHUYeCKHi:
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IIpodonxcenue mabnuyor 5

| AIropHTM pacuera [ TIpumep BEIGOpa PA
4.3.6 Ilposepka npaBaabLHOCTY BbIGopa Kvy m DN
10 12,702-10° ;
PaccuuraTs Cr(l)= M, Cr(l)=——F5——=2032320 M@ ‘
Kvy 25
106 6
0,613-10" . P 0,613-10" - 3,653
o)== P A(0)= =5764
JCxQ)- Ki-R-T: /2023320 - 0,980 - 259,800 - 293
Tlpuaars Kv(l)=05 Kv(l) =05
Paccuwratsh Cfe =—0,036 - Kv(I)i + 0,936 Cfe =—0,036- 0,500 + 0,936 = 0,918 ;
o opMyITe, NpuBeneHHOMH B Tabmuue I".2
(mpunoxerue I') ans BriGpansoro tana PA;
k+l 1441
=) 1,4 2 L4l
o= Cfor| -{i)“, Cf=0918- =0918,
0469 \k+1 V 0469 (1441
1,630 P2 0,942
=20 {1-— p= =1,026
7= VP 7= b0
TIpunsars @=@p - €CIH @p:ﬂ)—' 1-— P2 <£, TaK KaK (Dp=1,026<£,1’[pI/I'HHMaeM @=@p
Cfz P2 2
o= R o _1630 Pz ks
2 7= e VU T

€€
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Ipooondicenue mabnuyer 5

AJIropuTM pacHera

Ilpmamep BoiGopa PA

Paccumtath $yBK-
o Fi{kw(h), 0i)

upu Kv(l)=0,5

Fi(Ko), 0i)= 0i - A(03)- Kv(D)
X sz(Kv(I))- sin @

Fi (Kv(l), Qi)= 3,972 ~ 5,764 - 0,500 - 0,918 - 0,866 = 1,681

Paccumrats QyHk-
mao Fi (kv(), 0i)
METOIOM JieTeHAT
NOONaM HHTep-
BaJla U3MCHCHNS
Ev(). Kv()
PAacCIUTEIBAETCS
1o dopMynam
Tabmuies! 1.2
(mpeioxenne JI)
JUIA BEIOpaHHOTO

Tama PA

- ecu Fi (Kv(l), Qi) > 0, TO HEJHTh IIOTIONaM

cregyer oTpe30k (0.5-1,0) u s 3EaHEHHs

Kv(l) = 0,75 PacCIUTATS 3HadeHHe F2;

- ecu Fi (M, Q)< 0, TO IETUTH TOmONaM

cneayer orpesok (0,0-0,5) 1 s 3HaTCHAA
Kv(]) =025 paccauTath 3HaYeHHE F2;

- Ha CITEAYIOLEM IIare pasAelMTh oonaM
OTPE30K, Ha IPaHMIaxX KOTOPOTO -
3HaweHus QyHKOUE Fi (E(l_), Qi) HUMEIOT
TIPOTHBOIIONOXHEIE 3HAKA H IS

3Hagenusa Kv(/) paccautats 3Ha4eHne

F{xvd, 0i);

Tak xax Fi (Kv(l), Qi)z 1,681>0 menuM momojyiaM OTpe3oK

(0,5 — 1,0). PesynbTarsi pacueTa IpUBeAEHE! B TaGIHLE 6.

Kv(y | & Cfe | Cf2 ¢r | Fi (Kv—(l) Qi)
0,7500 - 0,9090 | 0,9089 | 1,036 0,592
0,8750| 0,167 0,904510,9044 | 1,042 0,035 |
0,9375( 0,072 10,9022 { 0,9021 | 1,044 - 0,242 N
0,9062 | 0,033 10,9034 | 0,9033 [ 1,043 - 0,104

9002 - 090 VIMII 1D
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Ipodonscenue mabruyvt 5

Anroput™ pacyera

TTpamMep BEIGOpa PA

- IIpolemypa MOBTOPSeTes A0 TeX Iop, HOKa

He BEHIONHHATCA YCIIOBHE

(@),

‘ iKv(I) lr

- IIPA BBIMIOJIHEHMH YCJIOBHA IPUHATH

j = 1 éU,US;

snadenns Kv(l) = (KV(I))j+1 uCfzjei

Kv(D)p =0,906;
Cfz = 0,903

Eemu (Kv(@))+1

PEXHM JOKPATHYCCKHI:

Bl 7 =
@r=1043 < —2- - PeXHUM JOKPHTHIECKHI

COOTBETCTBYET - B THJIPaBIHYCCKYIO CHCTEMY CIIEIyeT

pr< _72[“ YCTAaHOBHUTP paHee BhIGpaHHyio PA

Eemm [E;(T_)]H ; PEKEM KpHTHIECKH#:

COOTBETCTBYET - pabora PA GyzmeT CompoBOKAATECS BEICO-
T KHM YPOBHEM 3BYKOBOTO JABJICHH,

gpz Y

- /A yCTpaHeH:s BRICOKOTO YPOBHS 3BYKO-
BOTO IABIEHNS PEKOMEHYETCs IPUMEHHTE
OJIVH M3 METOJOB YCTPaHEH!s KPUTHYE-
CKVX PE3XHMOB ¥ BBITIOIHHTE PACTET B CO-

OTBEICTBHM ¢ ayropurMoM punoxenus B

9007 - 0¥0 VI 1D
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Oxonuarnue mabauysr 5

yenosus 2.2.7

Nas> K0P
Kvy

crefyromee Oonpimee 3gavenue Kvy u
cootBercTByIomee eff 3Hauenue DN 1
IIOBTOPHTH PacHeT, Hauunad ¢ 4.3.4;

€CIIH M< N1, TO TIPOILyCKHas
Kvy

cnocobuocTh PA AomkHa GBITH MEHB-

1ie IpuHATOTO 3Ha4eHus Kvy. B ciy-
ae, eCiH B KATAJNOTe OTCYTCTRYET PA,
obecmeanBalomas tpedyemyio Kvy,

crenyer nopaboTars NpoQUIBHYI0
vacTs POn

Kv(p

ecmu N2 2 —— > N1 - eibop Kvy
Kvy
u DN PA zaxkonueH

ANTopHTM pacyera IIpumep BEIGOpa PA
Kv()p ——— '
Paccuuratn Koy = __l_ ESI0)2 = Kv(l)= 0,906
Ev(hp Kv(l) Kvy
IIpoBepurs eciu Kv(h)p o Na Kvy < N TIpHESTE
BBIIIONHEHHE Kvy Kvyp

YcnoBue BEITIOIHACTCS.

Bri6op PA 3akomueH.

9002 - 0¥0 VI 1D
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4.4 PesybTaThl NpHMepa pacuyeTa

B rEapaBmHdecKyro CHCTeMy CliefyeT YCTAHOBHTE ABYXCEIENBHEIN PEryIrpyro-
It KnanaH HOMHHATHHOTO amamerpa DN 40 ¢ ycnoBHOM mpomyckHoit criocobHo-
CTBIO Kvy=25 M /.

Cxema ycranoBku PA na tpyGomnpoBojie IprBeieHa Ha pUCYHKe 2.

Tlogaga

CPENEL

L2 |

1,3, 7, 9 — tpy6onposozx; 2, 8 — 3A; 4 — xoudysop; 5 — PA; 6 - koudyzop
Pucyrox 2 — Cxema ycranoBku PA ma TpyGomposome

OcHoBHEIE pasMeps! 00Bs13kd PA npusesens! B Taduug 6.

Tabnuua 6
JUivHa IPSMEBIX Y9aCTKOB
. ——— Koudysop Haddysop
o PA mocne PA nnvHa |UEHTpANBHEN | anwmHa | [SHTpalbHBIHA
Li,Mm Lz, vmm Lx, MM yron Sx Lo, MM yrox £o
>101 >82 >19 <30° >38 <15°
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Ipanoxenne A
(ob6s3aTenpHOE)
0603HaquI‘Iﬂ, OHPECACJICHHS H COKPAaueHust
A.1 B macrostmieM cTaHzapTe IMpUMEHEHH! CIEAYIOMUe TEPMUHEL C YCIOBHEIMA
0003HAYEHVSIMA ¥ COOTBETCTRYIOIAMH OLPEISICHHAMHI
A.1.1 YcnoBusle 0603HaYeHIT
Cfe - daxTop KPUTHIECKOTO Pacxoia IPH TEUCHUH BO3/IyXa;
Cfe - dakrop KPUTHYECKOTO Pacxoia IIpH TEUSHHH Ia3a;
Cx - KBaJ[paTHIHBIA MOKYIb, M
Cr - MOJyTh BA3KOCTH, M ;
Cu(m) - o6oOmeHHas byuxmms qaadparmes;
D - mmametp matpy6ka PA, M;
Jl - muamma3oH peryIHpoBaHus, yka3aHHe B T]I;
DN - somMuHANBHBIH nraMeTp PA;
Dmp - muametp TpyOOIpoEOKA, HA KOTOPOM ycTaHaBIABaeTcd PA, M;
F - IwIomamp ceueHns matpy6ka PA, M%;
FN - nmomaap cedeHus HOMMHANBHOTO AaaMeTpa PA, MZ;
Fmp - IIOIajs ceyeHys HOMHIHAIEHOTO JHaMeTpa TpyGonpoBoza, M
K - xoadduiment cxrmaeMocTd (Ko3hGHUIHEHT OTKIOHEHHUI OT 3aKOHOB
HASANBHOrO rasa Ipu £ " i);
kp  Tip
Ko - xoadhdHINeHT Hadana ra30Boii KaBUTAUHHE PA;
Ku - xo3dunmenT paspuroil xaparanud ( «3amaparuDy ) PA;
Kc - xosddunuent mapopoif kaputanm PA;
Kv - mpomyckHas cocoGHOCTs, M’ /4;
KVy - yCIOBHAS HPOIYCKHAS CIIOCOOHOCTD, M /d;

O = =V G

- OTHOCHTEIIbHAA IPOITYCKHAaA CHOCOGHOCTB;

Lany - xpurepmii Jlarpamika;
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IUTHES, M;

MOIIApHas Macca, KI/MOJIb;

k03bdrHenTH 3anaca IT0 IPOIyCKHOH cnocoGHocTH PA;
atMoctepHOe nasnenne, Mlla;

abCcomoTHOE AaBIeHre, MPX KOTOPOM i3 XKAIKOCTH BhIeIaeTc ra3, Ml1a;
KPHTHIECKOE NarneHue cpensl, MITA;

abCcoMOTHOE AaBIeHHe HACHIIEHHbIX TapoB IIPA TeMueparype paboded
cpenst, MITa;

MaKCHManbHOe pabouee fapienve, ykazaanoe B KJI, MI1a;
abcomoTHOE JIaBNeHue B CKaToM ceueHud guadparmsr, MIIa;
abcomorroe AaBneHne Ha BxoJie (BEXo/e) auadparmer, MITa;
abCcoMOTHOE NaBp/ieHHe Ha BXOJe B KOH(DY30p (TIpH OTCYTCTBHH KOHDY-
30pa abcoNoTHOE Jaenenue Ha Bxone PA), MIla;

abconmoTHOE JaricHue Ha Bxode PA mpm MakcMMabHOM pacxofe
cpexsl, Mila;

abcomoTHOE aBieHue Ha BEIXone 13 quddyszopa (Iip OTCYyTCTBHR
b dysopa aGcomoTHoe AaBienue Ha Beixone PA), Mlla;
KpHTHYECKOE TepMOgUHAMHYIeCKoe JaBneHne, MIla;

MacCOBEIH pacxoX cpeisl Ha Bxoje B PA, HeoGXOMMMBIH 0 TEXHOJIOTH-
YJecKOMY perlaMeHTy, KI/c;

MaKCHMaNbHBIH MACCOBEIL pacxol Cpeasl, KI/c;

MHHUMANBHBIM MaccoBEIH pacxox cpeds, Kr/c;

razoBas IOCTOAHHa4, JLK/KT-Tpax;

8314,41 - yuuBepcanpHas razosas IOCTOSHHAL, JHK/Kr-Tpa;

uncno Pelinonsca;

Temmeparypa cpexsl, K;

KpHTHYECKas TeMuepaTypa cpeasr, K;

CKOPOCTH IIOTOKA CPeIEL, M/C;

39



CT IIKBA 040 - 2006

I'e{mu) - dyHKima cxumaemocTy;

Tu(muw) - dyrkiws moTeph Ha auadparMe;

A
k

APa
AP6x
APoon
APrag

APry
APp4 min

APw

1

JUaMeTp OTBEPCTHS ARA(ParMel, MM;

IOKA3aTeh aquataTEL;

OTHOCHTENBHEIN Xox POm;

MOZYNs AuadparMsl (OTHOCUTENBHAS IWIOMEAAE AuadyparMsr);
abCcoIOTHAS IMEPOXOBATOCTE, M;

OTHOCHTEIBHA MIEPOX0BATOCTE, M;

Tepernaj JaBJIeHAd Ha YI9acTKe CHCTEMBI, BKIIIOUaroIeM B ce6s PA,
xoHpy30p ¥ muddysop, Mlla;

Tieperaj JaBlieHrs1, COOTBETCTBYIONINI HavaTy ra30Boi xapuTaryw, MI1a;
Tiepenayl JaBIeHys, COOTBCTCTBYIONHY Hagaly IapoBoii KapurarwH, MI1a;
JOILyCTHMEI Iepenan AaneHns, ykasanasii B KJI, MITa;

Tlepenaj JaBlIeHNs, COOTBETCTRYIONIAN PeXXAMY Pa3BUTOM KaBUTAINHA
(pesxuMy «3amupaHuy ), Mlla;

nepenax gapienns Ha PA, MI]a;

MUHVMAaIBHEIN Nepena naBneHnus Ha PA, Ml]a;

mepenial DaBneHus Ha nuadparme, Mlla;

Koz dumensT pacxoza auadparmer;

LERTPaNbHBIH YIOJ, Tpax;

K02 duIIeHT cxaTHg THadparMsl;

x03(pdurpent conporrenerEna PA B pexxume TypOyIeHTHOH aBTO-
MOJIeTEHOCTH, OTHECSHHBIH K IDIOIa [ HOMIHANEHOTO guameTpa FN ;
K03 hHUIMEeHT AHHAMHIECKO# BskocTH ipH TeMuepatype 273 K, [la-c;
Koo dupenT THHaMTIecKof BI3KOCTH Ipy TeMmepatype 17, ITa-c;
K02 OUIIHEHT THAPABIUYSCKOTO TPEHS,

K03 MUIMEHT KHHEMATIYECKOH BA3KOCTH, M /C;

IIOTHOCTB paGodeli CpefBI TIPH paboUrX YCITOBHAX, KT/M )
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Po - WIOTHOCTH pabodeil CpemE! IpH HOPMATbHEX YOIOBISIX
(To=273 K, Po =1,0132-10° ITa), xr/n’.

A.1.2 Onpegenenus

A.1.2.1 xBaapaTH4YHBIH Moayak Ck: Mepa ruapoMexaHHIecKOro pacceuBa-

HHs SHEPTHAA IIOTOKa 3a CyeT IIPOABIICHMA CHI HHEPITHUH -

s [ TV E{V_jz
" F> Fi
2. FN? ’

A.1.2.2 moxyns Bmskoctn (i Mepa IuIpOMeXaHWYecKOTO pPaCcCeMBaHWs

Cr=

Lawy
FN-DN°

A.1.2.3 xoaddpunuenT Hayada napoeoii kaguranan Ke: [Tapamerp, o6y-

SHEPTWM ITOTOKA 3a CHUCT IIPOABICHUA CHAJI TPCHIA - Cn=

CIIaBNMBAIOIIMH Iepelas aBIeHus XuaKkocty (IIPH 3a1aHHOM TeMucparype pabodeit
CPEZAEL), P KOTOPOM MMEET MeCTO Haualno OTKIOHSHHS PACXOAHON XapaKTePHCTHKA
O=f(JAP) or numejixoii.

A.1.2.4 xoadpduninenT pasBUTOH KaBHTAIHH («GaNHPaHHN») NPH TeUCHUH
suakoerd Ko : [lapaMerp, obycrasnmBaromuii a3(phexT «3anupanrs», Ipa KOTOPOM
yBeIMUEHHUE TIepenasia JapleHus Ha PA He BefleT K yBeIM9eHHIO pacxona.

A.1.2.5 xputepmii Jlarpam:ka Lasy: OTHOWIEHWE CHI HABICHHUA K CHIAM
BA3KOTO TPEHMA B PEKHMe TaMUHapHOH aBTOMOjenbHOCTH (Tipr 0< Re<40,

Lany =const).

A.1.2.6 dakTop KPHTHYIECKOr0 PAcXoja NpH TedeHHH Bozayxa Cfez: [lapa-
METP, 3aJaFOIIAH IpaHMIly KPHTHYECKOTO PeXkuMa TeTeHNs Bo3Xyxa B PA.

A.1.2.7 ¢paxTop KpPHTHYECKOTO pacxoga npH Tedewuu raza Cfz: [TapaMerp,

3afalolMif  IpaHWIly  KPUTHHECKOTO  peXUMa Tedyenuws raza B PA

k+1

Cf = Cfey| —~ (i—]ﬁ

0,469 \k+1
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A.3 B macrosmeM cTaniapTe IpUMeHEHE CIIeyOIIHE COKPAICHHES:

3A - zamopHas apMaTypa;

PA - perymupyromas apmMarypa;

POn- peryaupyrommii aeMeHT;

TI - TexHuwecKas JOKYMEHTAITHS.

A.4 B HacrosiieM cTaHAapTe NPHMCHEHE! CISAYIONTHE HHICKCHL:

(1) - xapaxrepucrmka PA (mapamerpr paboueil cpeibl) NpH MOTHOCTHIO

0

I

1

OTKpHITOM P3m;

xapaxtepucTuka PA (mapamerpsr paGoueii cpelibr) IIpH HPOMEXYTOq-
HOM TTONIOXeHu: PO,

xubdysop;

Koudy3op;

pacueTHOe 3HaueHue;

peryIupyrolias apMarypa;

Iuadparma;

mapaMeTps! Ha Bxofe PA, koH(ysopa, nuddysopa;
mapaMeTpsl Ha Bexojie PA, kondy3opa, maddysopa.
TepBas 1Mo NoToKy PA;

BTOpas o MoToKy PA.
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IIpunoxenue b
(pexoMeHIyeMoe)

TexXHUIeCKHE XaPAKTePHUCTHKH H napamerpnl PA

Tabnuma B.1
Tum PA
T b orh OnHocenenbHEIH
eXHHIECKHE XapaKTepHCTHKH ByXCeHlel S Knerommstt| Iliaponoft | Jincxossc
M IapaMeTpEl HEIH
amap | PA3TPYXKeH-| Hepasrpy- KJamad KpaH 3aTBOp
HEIH KEHHBLH
Or 0,25 jo 1,6 Bxmod. + + + + T m
JaBnenne Ce. 1,6 “ 64 © n n - - - -
pabouce
Pp,MITla |- 64 160 * - ¥ : ¥ x .
“ 16,0 - " - " ” -
Ho 1,2 Bxmou. + + + + + +
[epemnan Ce. 1,2 pmo 25 ¢ + + N n ~ -
JIaBICHUS “ 25 ¢ 40 ¢ - + - + x _
AP, MIla | © 40 “ 100 © - T . T x .
“ 10,0 _ _ - n - -
Iepmerms- | 0,50 % ot Kvy + + N n " -
HOCTE B 010 9% or Kvy + + 4 N n "
3aTBOpE
0,05 % ot Kvy + o " + n N
0,01 % ot Kvy - + + + _ _
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Oxonyanue mabruyvr 5.1

Tun PA
T i OnsocenenbHbIi
eXHUYeC KTEPHUCTHKH BYXCeJIEIb " . "
KHE XapaxTep yxeek KJIaIag Kuerounsii| Hlaposol | J{HCKOBEIi
¥ IIapaMeTPE HBIA I KDaH
- - 3aTBO
KIATaH pasrpy}“KeH Hepasrp?‘/ P P
b:13178 JKEHHEIA
Bux pabo- | swuaxad, razoo6pasnas + + + + + +
yeil cpeasl
3arps3HeHHas ¢ MeXaHu4de-
P o o o - + +
CKHMH IIPUMECSMH
KpPHCTAITH3YIOMAsCs X X X - X
HaITHIIAFOIIAs - - - - X
TOKCHYHAA, B3pHIBOOHACHAL + + + + + +

TIprmeuanue:
+ -

Venosaele 0603Hauenus B Tabme:

TIPHMEHEHHE NPeAIoYTUTENBHOE;
[IpHMEHEeHHe He PeKOMEHIyeTes;
TpebyeTca pa3paboTKa HOBOH KOHCTPYKIIHY,
TIpEMeHeHue JOMYCTUMO, HO He OIITUMAhHO

9007 — 00 VIO 1D
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IIpunoxenue B
(pexomenmyeMoe)

MeTtoas! YCTPaHEHHS KABUTAMHOHHLBIX M KPHTHYI€CKMX PEKHMOB

B.1 Cxemnl 00BS30K

B.1.1 Cxemst 06Bs30k PA npuBenensr Ha pucyHKax B.1 —B.6.

B.1.2 PexomeHIyeMBIE pa3Mephl 00Bs130K PA onmpezenaroTcs cOOTHOIMEHISIME
Li=3-DN - Lx;

L:=3-DN-Lo,ecmn L2<0, 10 npraaMaem L2=0;

_ Dmp-DN |

Li=—"—"—+-;

- eff)
2'tg a3

_ Dmp-DN |,

f8)

=22,20- mmz +1,11-m-8,82 . L ODHOCEAECIBHBIX B IBYXCEIELHbIX

Lo

L
DN

KIJIAlaHOB A JHCKOBBIX 3aTBOPOB;

Luu
ﬁ =10,00 - mu -+ 4,00 - A MIAPOBEIX KPAaHOB;

Li
D;:; 2-5,56-??11412 +9,44-pus+ 4,11 - mus moGoro THia PA;

Low
DN

=35,00-muwu.
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1 2 3 4 5

Ilogaua
CPEREL i . N . 1 .

L: e LPA_, La

1,3, 5, 7—tpy6ouporox; 2, 6 —3A; 4 —PA

Pucynox B.1 - Bapuanr 1 cxems! 06Ba3ku PA (DN = Dmp)

=
e LA

o Li D | Tes o | Is

1,3, 7,9 —1pybonposox; 2, 8 — 3A; 4 — kordyzop; 5 — PA; 6 - muddyszop

Pucynok B.2 - Bapuanrt 2 cxemsi 06Bs3ku PA (DN < Dmp)

6 i k3 9 10
L
S
PP

1, 3,7, 10— tpybomposor; 2,9 — 3A; 4 — koHbY30p;

Togaua
CPEOEL

5—PA; 6 — mmadparma; 8 - mubdyzop

Pucynok B.3 - Bapuant 3 cxemst 06Bs3ku PA

(ycrpaneHHe KPHTHYSCKHX PEXKHUMOB C IIOMOIIBIO0 JHa(parMel)
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||
Lr  Lx | Tes |Liw) Low)| Lo LmJ{LzH Lo

1, 3,7, 10 — tpySonposox; 2, 9 — 3A; 4 — xoHdy30p; 5 — PA;
6 — naxer auadpary; 8 - guddysop

9 10

Pucynok B.4 - Bapuant 4 cxeMs1 00Bs3ku PA

(ycTpaHeHHe KpUTIHECKUX PEXVIMOB ¢ IIOMOIILIO TIaKeTa Auadparn)

AL

Tlogaga
CPEIBI |

o Ls f Ze | Lea Lra ) 13 L2

1,3,6,9, 10 — tpyGonposoz; 2 — 3A; 4 — kondysop;
5 —nepBasx PA; 7 — Bropas PA; 8 - mddysop
Pucynok B.5 - Bapmanr 5 cxeMms1 o6Bs13ru PA
(yeTpaHeHKe KPUTHIECKHX PEXHMOB ¢ IIOMOIIBI0

JIOTIONHATENBHOH PA)

1 2 3 4 5 i 7 /_l ﬁ 11 12 i3
Togaza ¢ '{

CpefBI |

LJH Ix |, LPA’ ‘LPA HLJ a |_Lz_ Lo ,sz

1,3,6,9, 11, 13 — tpy6onposox; 2,12 — 3A; 4 — xordy30p;

5 —uepsad PA; 7 — rropas PA; 8 — auadparma; 10 - maddysop
Pucynok B.6 - Bapuant 5 cxems! 06Bs3ku PA

(ycTpanervie KpHTIYECKHX PEXXAMOB C IIOMOIIBIO

ZoToNHATENbHOM PA n nradparmen)
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B.2 MeTtoant YCcTpaHeHHH KABHTAIIHN IPH TE€UE€HHH HECXKHMACMBIX Cpea

B.2.1 AnropurMEl pacdeToB mapaMerpoB auadparM W AOMONHHTENEHOH PA

IpuBeneHE! B Tabmne B.1.

Tabnuma B.1

AnroputM pacgera

B.2.1.1 VYcrpaHeHHe KaBHTAIHH ¢ HIOMOMIBIO B3MeHenHsl MecTa ycranosku PA

WsMeHuTE MECTO

yeragoBky PA 8 I'C

mepemecTuTh PA BEIE HO ITOTOKY, BCIEHCTBHE 9€TO

JIaBieHue Ha Bxone PA yBemmumsaercs

Jiis HoBOTO 3HaYeHus fnasneHus Pi(1) no PA BRIIONHWTE pacder B COOTBeTCTBEH ¢ 3.3.2

B ganHo# I'C mobas PA Gyzner paboTaTs B pexkuMe KaBUTa-

Ecmu
IMH ¥ JUES eT0 YCTPaHeHHS cleyeT IPUMEHHUTD METOIEI YCT-
Kc(l)mpeﬁ >1
paHeHHs KaBUTaIlMK onucanuse B B.2.1.2 -B.2.1.5
- OMPE/ETUTD PEIKUM TEISHHS B COOTBETCTBAM ¢ 3.3.2;
Beiw - B cooTBercTBmHE ¢ 3.3.3-3.3.7:
Ke(1)mpes <1 a) paccumrats Kvp;

0) onpepemuts Kvy u DN

B.2.12 YcrpaHenHe KaBHTAIMH C IOMOLILI0 YCTAHOBKH OZHOMH AnadparMer

(BapmanT 3 cxemsl 06Ba3ku PA - pucyHox B.3)

TIpussre MUHHUMAJEHEI Hepenap Aannerns Ha PA APp4 min paBHBIM AP6K
APr4 min = AP6x
Paccaurats Pu1= P1— AP6x

Ecmua Pu1 < Pun

JKHKOCTE KMTIHT, KaBUTaluA B PA Het, HO gepe3 Hee POXO-
IMT DapOXKUIKOCTHAs cMech. Pacuert u epi0op PA cnexyer

IIPOBOAMTE A YCIIOBHS TEYCHUA napomlcocmoﬁ CMECH

Ecim Pui = Pun

paccumrars APwi=AP— (APx + AP3)— AP6i;

2
Fn(m)=l . 8 gmax
\ #%-DN? - p- APun
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IIpodonoicenue mabruywr B.1

AnTopuT™ pacdeTa
Ecmu .
METOLE! YCTPaHEeHNS KaBUTAIIMM [IPUMEHATS He Tpebyerces
Tn(m) > 0,6934 HELYeTP At TP peby
Ecnu

Tu(m) <9,4930-10~*

clleyeT IPEMEHUTE METOIEL YCTPaHSH!S KaBHTALMH,

omucannsie B B.2.1.3-B.2.1.5

Ecmm
9,4930-10™ 4 < I'n(m)
Tn(m) < 0,6934

- HaliTH 3HaueHHe mp1 IO 3Ha4eHuI0 I rn(m) mo Tabmine B.3

MeTOJIOM JIMHEHHOH HHTCPIIONAITHH,

8- Qmm:2
72 -DN? . p-(Pus1— Pun)

- paccuntats Cu(m)1= \/

Ecma Cu(m)1 20,4883

TIpHESTS (mp1)s = 0,64

Ecmu Cu(m)1<0,0299

TIPHHATE (mpl)u =0,05

Ecmu

0,0299 < Cam(m)1 < 0,4883

HalTH 38aueHue (mp l)n 10 3Ha9eHAI0 Cu(m)1 1Mo TabnuIe

B.3 MeTomoM nuHeHHON MHTEPIOIAIIH

Ecnm ycnosue
(mp 1)n <mp1

HE BBIIOJIHACTCA

cIeAyeT NPMMEHUTH METOAEI YCTpaHEHAS KaBHTAlHH, OIIH-
cagEsie B B.2.1.3 -B.2.1.5

Ecym ycnosue _  HOpHHATD Mw=mp1,
(mPl)” Smpi rae ™Mp1- onpeneleH o 3HadeHuo I n(m)
BBITIOITHACTCA

o Tabiurie B.3 MeTonoM IuHelHoM

HHTCPIIOILANIHA,
} - 4.
paccuutath  du = DN - X/mw;
- PpacCHCT 3aKOHYCH
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Ilpodoncenue mabnuyer B.1

Anroput™ pacdera

B.2.1.3 VYcTpanenne KaBHTAIMH ¢ MOMOMILIO NaKeTa Nuadgparm

(BapmanT 4 cxeMEI 008513k PA - prcyHOK B.4)

Pacyer xax10#i adhparMel IPOBOUTH B COOTBETCTBHH ¢ B.2.1.2

IpunaTs - Ha Kaxpnoii Juadparme GecKaBATaIMOHHEIN IIepenayn AaBlie-
HAA APu = APéx

- JaBIICHHE A0 I[HaqlpaI‘MBI PaBHBIM NaBJICHHIO IIOCIIE IPEeabI-

myme#t acdparmsr (Pun)i = (Pua)i—1

B.2.14 VYcrpaneEMe KABHTAIHH ¢ NOMOINBI0 YCTAHOBKH JONOJIHHTEIBHOH PA

(BapmaHT 5 cxeMb! 00Bst3Kku PA - prcyHok B.5)

TlepBoii mo HaIpaBIeHHIO OTOKA ycTaHaBnuBaeTcs PA, BrOpannast B 3.3.1-3.3.3 1
3.35-33.6

PaccanTats - JaBIIeHHe Ha BXOZe Bo BTopyio PA (Plp)II = P1p— (APpamin)1;

- mepenay xasnerus Ha BTopoi PA.  (APra)u={(Pip)u— P2

OnpenennTs pexUM TEISHNUS B COOTBETCTBHH ¢ 3.3.2

Ecmu ycnosre (2.4) | - mpumate  DNi=DNr;
BBIMIOJTHSETCS - paccumTaTh KvpuB cooTBercrsum ¢ 3.3.3;

- BBIOpate  Kvyn B cooTBercTBEE ¢ 3.3.3 1 3.3.7

Ecim ycnosme (2.4) | - mu6o BEGpats nepByto PA ¢ Gonsnmmu xosbdurentamu
He BBLIOJIHAETCH KaBUTAl[UH B ITOBTOPUTH BEIGOp PA B cooTBeTcTBUY € 3.3.1 -
33.7uB.2.1.4;

- mabo IIPUMEHHUTh METOABI YCTPAHCHUSA KaBUTALWH,

omucanusie B B.2.1.3, B.2.1.5
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Oxonyanue mabnuyer B.1

Anroput™ pacdera

B.2.1.5 VYcrpasense KABATAIMHA ¢ (OMOMbI0 YCTAHOBKH AONOTHETEIbHOH PA

" puadparmel (Bapuaant 6 cxems! 06Ba3kd PA -~ pucyHox B.6)

IlepBoii no HaNpaBIEHMIO JIOTOKA ycTaHaBnuBaeTcs PA, Bpiopannas B 3.3.1-3.3.3 u

33.5-33.6

Bribop Bropoit PA

B cooTBETCTBHH ¢ B.2.1.4

Pacuer mnadparMer

B cooreeTcTBHHE ¢ B.2.1.2

B.3 Metonpl yeTpaHeHHS] KPATHYECKHX PESKAMOB TeUeHMs CXKAMAEMbIX cpel

B.3.1 Anroput™ pacdeTa npuBeieH B Tabimure B.2.

Tabnuma B2

AnroputM pacyera t

B.3.1.1 YcrpaneHHe KpHTHYECKOI0 PesKHMA TeYeHHsl C NOMOMbIO JHadhparvib

(BapuanT 3 cxeMBI 00Bsa3KE PA - pucynok B.3)

Tn(m) <9,4930-10~*

2
Paccunrars Prp=Pip-|1- - Gedl)
3,62
Tpwssite Puwy = P>p - NABICHAE HA BXOJE B muadparmy Pun
PaBHEIM IpeeNsHOMY AABICHIIO Ha BEIXONE
PA Pyp
Paccuurats APus1 = Pusi — Pap;
2
8 Omax” -742-T1- Ka
To(my= |52 ,
7z° - Dmp -p-(Pml-P:p)
rae K1 - ompefensercs Mo CIpaBOYHHKAM TEITOMH3H-
YECKHX CBOMCTB I'a30B IpH 3HaueHnd P = Pun,
6o mo 4.3.2
Ecia CIeNyeT IPHMEHRTh METOb] YCTPAHEHAS KPUTAICCKAX

PeXXHMOB, onxcarHsie B B.3.1.2 - B.3.1.4
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IIpodonocenue mabnuyst B.2

AnroputM pacuera

Ecmu

Tn(m) >9,4930-10" 4

- HaiiTH 3Havenns (mp1) 1 Fc(mp1)1 1o 3Ha9eHu0 I n(m)

o Tabmune B.3 MeToAoM MHHEHHOM MHTEpIONIAIMY;
D) .
2 2
- Fc(mp1)1 - APun
(Pu)- K
- YTOYHWTH 3HAICHHS (mp1)z u Fc(mp1)2 10 3HAYEHHIO
In(mp1)s mo Tabmane B.3;

- paccamtath [n(mpi)i=

Tn(m) :
1_{Fc(mpl)z-APml]2

paccunrats [h(mp:)2 =

(Pw1)- K
- yrowHuTE 3HAYeREs (mp1)s 1 Ie(mp1)s T 3HAuCHHIO
T(mp1)2 o Tabmeme B.3

Ecmu yenosme

(mp1)2 - (mp1)s < 0,00005

IIPUHATE (mp 1)1 = (mp1)3

BBIIOJHACTCA

Ecyma ycnosne - paccunrats In(mp1)s = I{m) X

(mp1)2 - (mp1)s < 0,00005 L e(mp1)s - AP
(Pw 1)- K

HE BBITIOIHACTCH

- yrounuts 3navenus (mp1)s u I'e(mp1)s 1o 3uavenmmo
Tn(mp1)2 To Tabmwme B.3;

- TPOLeRypy pacdera MOy muabparMbr POXOIKATE
ZO Tex TOp, ToKa He BEIIONHHTCS yCIOBHe

(mp 1). -1- (mp 1): <0,00005;

- paccuHTath £=1- Telmp1): APus1
(Puu) -Ki
- YTOUHMTB APuwi1= M"“)_Kl
0,41+ 0,35 mp1

- paccHuTath
ui1
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Oxonuanue mabnuyer B.2
AnroputM pacuera
Ecan ycnosne
AP ClIeJ(yeT MPHMEHHTH METOIE YCTPAaHEHA ] KPHTHIECKHX
<0,25
3! pexumoB, ommcauuse B B.3.1.2 -B.3.1.4

HE BBIIOJIHACTCA

Ecmu APu <0,25 pacdcT 3aKOHICH
ut1
B3.1.2 VYcrpasenue KPHTHYECKOTO PeKEMA TeYEHNS ¢ IOMOMIBLI0 YCTAHOBKH

naxera nuadparm (Bapuant 4 cxeMms! 06Ba3kE PA - pucyrok B.4)

Pacuer xaxno# npadparMs! mpoBOIKTE B COOTBeTCTBAM ¢ B.3.1.2
(Pw 1)1' = (Pm 2):’ -1;

TIpuaaTs ad Kaxoi

muadparmer (APu )i = (AP )i -1

B3.1.3 ¥YcrpaHeHHe KPHTHICCKOTO PeXHMA TEYEHAS C IOMOIIBIO YCTAHOBKH

nonojHATENLHOM PA (Baprant 5 cxemer 00Bs3ku PA ~ pucynok B.5)

IlepBoii o HampaBIeHHIO TTOTOKA yeTraHaBnuBaetcs PA, BriGpannas B 4.3.1 — 4.3.3
n43.5-43.6

ITpuasTe DN1=DN2z;
(P1p)2=(P2p)1;
(P 2 p) 2=Pap
Bri6op eropoit PA B coorBercTBHH € 4.3.1 —4.3.314.3.5-4.3.6

B3.14 ¥Ycrpanenue KPHTHYECKOTO PesKMMA Te9EHHA ¢ IOMOIIBIO YCTAHOBKH
JonojgnuTenbnoll PA u amadparmer (BapuaHT 6 cxemsr 06Bsska PA -

pucysok B.6)

IepBoit mo HanparTeHIIO MOTOKA yeTanasmuBaercs PA, reiOparpman & 4.3.1 —4.3.3
n435-43.6

Bri6op Bropoii PA

B cooTBeTcTBHHE ¢ B.3.1.3

Pacuer pradparmsl

B cooTBeTcTBUH ¢ B.3.1.1
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TaGnuxaB.3 Oxonuanue mabnuywvl B.3

m Cu(m) I'n(m) Ie(m) m | Cu(m) I'n(m) Te(m)
0,05 |0,0299 | 9,493E-04 |0,4362 0,35 10,2258 | 8,071E-02 | 0,7170
0,06 |0,0359| 1,386E-03 |0,4419 0,36 [0,2332| 8,744E-02 |0,7323
0,07 |0,0420 | 1,915E-03 |0,4478 0,37 10,2407 | 9,463E-02 | 0,7482
0,08 |0,0480 | 2,538E-03 |0,4598 0,38 [0,2482 | 1,023E-01 |0,7647
0,09 |0,0541 3,260E-03 | 0,4600 0,39 10,2559 1,105E-01 |0,7818
0,10 |0,0602| 4,086E-03 |0,4665 0,40 |0,2636]| 1,193E-01 |0,7997
0,11 |0,0663| 5,021E-03 |0,4731 0,41 |0,2715| 1,286E-01 |0,8182
0,12 10,0725 | 6,070E-03 | 0,4799 0,42 10,2793 | 1,386E-01 | 0,8376
0,13 [0,0786| 7,239E-03 |0,4869 0,43 |0,2874| 1,493E-01 |0,8577
0,14 0,0848 | 8,533E-03 |0,4942 0,44 |0,2956] 1,607E-01 |0,8787
0,15 [0,0911] 9,958E-03 {0,5016 0,45 10,3038 | 1,729E-01 |0,9006
0,16 |0,0974 | 1,152E-02 |0,5093 0,46 |0,3122| 1,859E-01 |0,9234
0,17 [0,1037 | 1,323E-02 (10,5173 0,47 (10,3206 | 1,999E-01 |0,9473
0,18 ;0,1100 | 1,510E-02 |0,5255 0,48 10,3292 2,148E-01 |0,9723
0,19 [0,1164| 1,712E-02 |0,5340 0,49 10,3380 | 2,308E-01 | 0,9984
0,20 |0,1228 | 1,931E-02 |0,5427 0,50 10,3468 | 2,408E-01 {1,0258
0,21 10,1293} 2,169E-02 0,5518 0,51 |0,3558| 2,664E-01 |1,0545
0,22 {0,1358 | 2,452E-02 |0,5612 0,52 10,3649 2,862E-01 | 1,0846
0,23 (10,1424} 2,701E-02 {0,5758 0,53 (0,3742 | 3,075E-01 [1,1162
0,24 10,1490 | 2,998E-02 |0,5808 0,54 10,3836 3,304E-01 |1,1495
0,25 [0,1557| 3,318E-02 {0,5911 0,55 [0,3932| 3,550E-01 |1,1845
0,26 10,1624 | 3,661E-02 |0,6018 0,56 [{0,4030} 3,816E-01 {1,2214
0,27 |0,1692| 4,029E-02 |0,6129 0,57 10,4129 | 4,103E-01 | 1,2604
0,28 |0,1760 | 4,423E-02 |0,6244 0,58 |0,4230| 4,414E-01 |1,3016
0,29 10,1829 | 4,845E-02 {0,6362 0,59 (0,4334 | 4,750E-01 |(1,3453
0,30 |0,1899 | 5,297E-02 |0,6485 0,60 |0,4439| 5,115E-01 |1,3916
0,31 [0,1969| 5,781E-02 |0,6612 0,61 |0,4546| 5,512E-01 |1,4448
0,32 [0,2040| 6,298E-02 |0,6744 0,62 10,4656 5,945E-01 |1,4934
0,33 10,2112! 6,850E-02 |0,6881 0,63 |0,4768 | 6,420E-01 |1,5494
0,34 10,2185 | 7,440E-02 |0,7023 0,64 10,4883} 6,943E-01 |1,6094
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Tpuaoxenne I'
(obs3aTenpHOE)

T'appogunaMayeckne XapakTepucTaka PA

Tabanuua I'.1
Kos HCHTHI
Twn PA e
a b c
OneoceeNsHbIE KIallasl 55,4 1,70800 1,1770
JByxceeNbHETE KIaaHb! 160,0 2,29200 1,3230
JIMCKOBEIE 3aTBOPEI 276,0 0,07154 0,7679
IIpogas apmarypa 240,0 1,30600 1,0770
Tabauua I'.2
Tum PA Pacuerarie Gopmynsr Cfe Obuacrs
HpAMEHEHIA

NByxcenensHe 0,400- Kv(?)~ - 0,400 Kv())+ 0,610 | 0,00 < Kv(1)<0,15
KIanass 3 >

-53,330 - Kv(l)” + 38,000 Kv(l)™ - 0,15 < Kv(l) £0,36

- 7,170 - Kv(I) + 1,040

21,530 Kv(l)” +1,500- Kv(T) + 0,555 | 036 < Kv(1) 045

-0,036 - Kv(l) + 0,936 0,45 < Kv(l)<1,00
Omxo- | mozaua cpefs ——2 —— =
ceners- | mox PO 0,102 Kv(I)” - 0,185- Kv(]) + 0,982 | 0,00 < Kv(J}<1,00
HEIE ToAata CPesE! | 0,100 - Kv([) + 0,530 0,00 < Kv(l)<0,15
Knana- |Ha POn 3 2

670 - 1) —14,600 - —_—

HEL 34,670 - Kv(7) 4, Kv({l) + 0,15 < Kv(l) <030

+2,140 - Kv(1) - 0,435

- 7,000 Kv(l)2 +6,450 - Kv(]) - 0,605 | 0,30 < Kv(1)<0,45

-0218-Kv(l)" +0,171- Kv(l) + 0,847

0,45 < Kv(l) <1,00

IlTapoBEe KpaHbl - 45,0000 - Kv(J) - 0,9350 0,00 < Kv(7) £0,60
JE—1 —_— TN

0,3125 - Kv(l)~ - 0,6625 - Kv(l) +0,9500 | 0,60 < Kv(!) 1,00

JIMCKOBBIE 3aTBOPEL -0,2700 - Kv(I) + 0,8670 0,00 < Kv(J) 0,60

03125 (1) - 0,6375 - Kv(l) + 0,9750

0,60 < Kv(l) 1,00
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TIpnxoxenne [T
(obsazaTensHOE)

®opmyasl A1s pacyera yHcaa Peiinonbaca
H K03} PUIHEHTa rHAPABIHYECKOr0 TpeHus A

®opMymsl A1 pacuera yncna Peiinonrsaca

— A
A=—r—;
Dmp
—\ -0,00645
Re:=2090-(2) ;
500
Rexp = —;
A
4o V2 0,5 y B_C
Red = : _| & +-2° _ecm 4=—2T22 9
2- A A 2.4 4000 - Re2
1
B= 2 —\1,25 i
0,5976 - In”| 0,2785 - (A ) +0,0015875
— }0,004083 -
C2=0,0531-(A) " mpm A £0,07;
—\0,244 —
C2=0,1450-(A) opH A>0,07;
64
Red=— -ecmu A1=0;

0
Ao=B—4000- A1

9 0,5
Red = ( Ao + Ll - Ao -ecmu Ai1>0.
2- 4 A 2- A

Dopmyirst 114 pacera Ko GUIEEHTa THAPABINISCKOTO TPeHAT A

64
A=— -ecni Re<Red,

Re
A=Ao+ A1 Re -ecmu Red < Re <4000,

1

A= 350 mrepess BT 4000 < Re < Rexp;

0,5976 - 1% *22 40,110+ Re®12 (3 )’ ]

Re
1

A

) [1,14 ~2,00- lg(K )]2 -ecim Re> Rexp.
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I'enepansrsii aupexrop 3AO «HIID «ITKBA» \ >:‘< % B.IL Ieiaeraxus

IlepBelif 3aMeCcTHTENE e
TE€HEPAIBHOTO JUPEKTOpA ~ y
JHUPEKTOp [0 HayuHoit paboTe }O.A.Tapacken

3amMecTuTeNE: reHepanbHOTo JUPeKTopa Ié/z f;_/’ ({/ B.B.ITupses

3aMecTHTENE IMTaBHOTO KOHCTPYKTOpA

IO apMatype o0ImenpOMEBINUICHHBIX CHCTEM

- Ha9aJIGHUK OTJIENa CTaHAapTH3alky %g\,f; C.H.lynaesckuit
HauansHUK OTHENna SKCIEPTH3hL, NAATHOCTIKHY,

HCIEITAHNH, THIPaBIAICCKIX HCCIeN0BaHME

H pacdeToR apMaTypEL, K.T.H. fm{m &__  EI.Ilunacsa
3aMecTuTeNs HadalbHEKA OTAeNa SKCIePTH3E,

JIUATHOCTHKH, HCIEITaHAE, THAPABITIeCKIX —

HCCNe/{OBaHHUIL B pacIeToB apMaTypPHl W M.M.Cunusuna
Bemymmit MaTeMaTHK OTAENA SKCTIEPTH3EL,

JINaTHOCTHKM, HCIIBITAHAH, I'HAPaBIAISCKIX

HCCIIeIOBAHHI H PacieToB apMaTyphl //% M. 3asbsnoBa

COTJIACOBAHO
IIpencenatens TK 259 // M.HU.Biacos
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Jlucr permcrpanumn u3MeHeHH

Ham Howmepa 11cTOB (CTpaHHUI) Bceero Ne Bxomammii Homm. Ilata
JTHCTOB JOKYM. Ne
W3Me- | 3aMe- | HO- aHHY- {cTpanmwi) COTIPOBOH-
HEH- HEH- BBIX JTHpO- B JIOKYM. TENBHOTO
HBIX HEIX BAHHEIX JOKYMCHTA
H jara
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