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B "Pyxopcrorse” nSioKena MeTOOHKa (Quibrpa-—
MHOHEBIX pacuetTcR H aHANOI'OEOID MOAENHPOBAHHS MpPH-
MEeHHTenbHD K 0OoCHOBAHMIO CXeM OCYLUeHHS MeCTOpOX
[enult HONeSHLX HCKONAEGMbIX, DCBARBAEMEBIX OTEPHITHIM O™
cobom. Pabora Gasmpyercs Ha aHanmse oOHIHX MeTOIU
noas3eMHuok THOPOOHHAMHEND H OTOEeNbHEIX TacCTHBRIX per:
uull, NpesioKeHHBIX- PASIEYHLEIME ABTOPAME, a TaKxe
ananuse GoNLLIOYrO HFHCNHA HPOEKTOB OCYIUEHHS: Kapbepi
“PyxoBoacTso”® npenpadsasaeTcd s HCIo/b3pBaHHSH
HPOEKTHPOBAHKHK, CTPOHTE/NBLCTBE H SKCHIyaTAuNH Kapk
PoB, & TaKX<e OPH padperlKe MecCTOPoXKIOeHHH, HaMeda
MB(X E OTKpeITOH paspaborke.

B cocraBnenux lil 8 1Y pasrenos “Pyroboncri
opHEEMann ydactie; or BHIMMI ~ poxrTop reonoroe;
—MHEHEpanorgdyecikx nayk Muposenxo B.A., Rarpomna
reooro~Musepanorgueckux Hayx Hopearos IOA., mi

reo/oro~MHHepaiorEueckux sayx JKepsor H.E.] kay
[ar ‘reonoro—MEHepanorkdecknx uayx Ycrmmon C.A

)., Cnmeeax Q.A.



Pazgen il

OUIMETPALIMOHHLIE PACHETH  OCYLUEMMS
KAPBEPHBIX IOFEN



BBEOEHME

OnEMM M3 OCHOBHBIX STANOB IPOEKTHPOBABHA OCYLUHTEbL=

HbIX CHCTeM HA& EKapkepax sBnsercd OpoBelleHHe (QHNIBLTPaUlHOHHBIX
pacyeToB: npaBunbHBIH Bpibop pacueTHol cxeMbl, oTBeyaloLlei
rEOpOreo/iorHYeckoli ¥ ropHO~TeXHHEY9ecKol ofcrasoBke, gBnaerT—
ca HeobxomuMpiM ycnoBHeM sl o6ocHoBaEMS 3(GheXTHBHEIX
[ApeHa)HbIX MeponpusTtuii, HecMmoTpg Ha 2T0, KAK NOKa3bIBAET
npoBedeHHEIH aHANK3 APOEKTOB OCYLUueHHS 6oNbLIOrD THCHA
kapeepoB (oxono 50), B HUX HepeoKo HCOOABIYIOTCS pacueTHBIE
MeToObl H (HOpMyibi, HeNpMIOAHBle OIS pacCCMATPEBaeMbIX I'EO-
POrecnorudeCKux YC/aAoBHE, a B padne ciiysaeB — Booblue HepBep-—
ubie dopmyne. CTpeMACh X HCNOAL3OBAHKIO HamGonee NMPOCTHIX
pacYeTHbIX 34BHCHMOCTel, NPOEKTHPOBLLUEKE HHorza npuberaioT
K Taxoif CXeMaTH3AaUHH YCcnoBuit dHEABTpaAnMH, NpPH KOTOpo# pac—
TeTH TEpAoT BCAKYIO HEHHOCTE,

Hapany ¢ dakTopaM CyOLeKTEBHOrD XapakTepa, morperi—
HOCTH (bHABTPANHOHHEIX pacieroB obycnoBnensl ¥ panoMm pbrex—
THBHEIX NPHYMH; OCTAHOBEMCH Ha HamGojlee BAKHBIX M3 HEX,

1. o nocnenHero BpeMeHn He Geiio cBopoHo#i paboToi, B
KOTOpPOfi NoNydeHHbIe DASJHIHLIME ABTOPaAMH pelueHHs (HILTpa—
HMDHHEIX 3ana¥ Geuin 6b1 0G06lIeHE! MPEMeHMTEIBHD K pacueTam
OCylueHud KapbepHuIX ngneii,

2, BOnbLUAECTBO CHPABOYHHKOB M ITO0COBHA 1Mo GHILTpamHOH-
HBIM pacyeTaM oCYLIeHHS I'OPHEIX BeIpaGOTOK CTPOHTCH JIHILE ID
npuEnuny eHaGopa oToenbHEIX dopMYyn, MHOTHE H3 KDTOPHIX NpH—
MeHHMBEI B OYeHb Y3KOM KpyTe I'EApPOreciorH4eCKHX ycrnoBuil,
INpu rakoif mocTaHOoBKe BOIPOCAE YOYCKAaKTCH H3 BHAa obLiHe
MeTons! (PHIALTPANMOHEEIX PACYeTOB, Ho3Boadiowne BejpaGoraTh
Haubo/lee YHMBepCa/lbHble NMpHeMH pelueHus Pas3/RYHbiXx 3a484,
Ba>xHo Noad9epEHYTh, UT0 MHorHe H3 sTHX OOLUHX MeTOOOBR He
TpebyoT CnenuanbHOi MaTEeMATHYECKOH NOAIOTOBEH H MOTYT, B
CHAY 3TOrD; BCECTOPOHHE HCHONL3OBATHECS CHENHAMCTAME-THA-
poreoiioramMi, CpenH aTHX MEeTOOOBR CjllenyeT, mpeXiOe BCero,
Ha3BaTh MeToO CHOXXEHHA TeueHHH, MeTon OTpAar)KeHHs, MeToO
HenedopMHEpYeMBIX JIHHUA TOKa, MeTOd SEBHBAIGHTHLX (HALTpa-



NHOHHEIX CONPOTHBIEHH? M MeTon (parMeHToB,

3. MHorse sanadH (GOWILTPANHH, EMeKOIHE BAXKHOE 3HA—
qeH#e IS PACYeTOB OCYLICHHS KapbepHHX monefl, He MOMyTRIE
ellle MOCTATOYHOrD OCBellleHmss B CHeNEANLEOA IHTepaType, B
9ACTHOCTH, MOXHO YHOMSHYThH CleAYOILEe 3ara%u:

a) © HeyCTaHOBHBLUeftcs (MHNBTpalMM K BhipaGoTEaM H
CHCTEeMAM CKBa’kHH, paGoTaKIEM C NOCTOSHHAEIM NOHHMKEHHEM ;

6) .0 NpETOKe K IOpPHACHTANBHLIM CKBAXKHHAM, INPOXOMLHMEM
H3 Kaphkepa;

B) 06 ydere BIMSHHS [BHXKeHHS GoOpTa Kapbhepa;
r) o Hanopro—~6eaHancpHofi HeyCTaHOBEBLIEHCHE (DH/ILTPALHH;

n) o6 yueTe NQECTENEHHOrO CHHKEHHS YpPOBHY HA KOHTYpe
xapbepa;

e) o HeyoraHoBuBLIeftcs GeaHanopHo# (OUIbTpPANHE B YCIO™
BHAX NOCTENeHHoro HMOTOLUEHHS BOAOHOCHBIX NJIACTOB,

4, Tlpu paccCMOTpeHHE B CHeNHANELHON NHTEpPaType BOUPO-
coB GHUALTPANHOHHLIX PACYETOB OCYILEHUS KapLepoB, COBepLieHHD
HeADCTATOYHpe BHUMAHNE YNeNdeTcsd NPHMEHeHHIO aHANoroBOro
M@renspoBanus, MeXx 1y TeM, MOXHQ C HO/HSIM OCHOBAHEEM
YTRBEpXKI1ATb, 4TO0 CHCTeMA OCYLIeHHS Xapkepa /HIUEL B OYeHb
penkux cnyzasx moxxeT 6errbk obocHoBana CGe3 mpHBedYeHERS Mo~
AOenupoBabus,

B opssH 0 aTEM, B HacTodiell paboTe HanAramoTcd pexo—
MeHOanuy N MeToAMKe (PHNLTPANEOHHEIX PACYETOB OCYLLOHES
KapLEPHEIX Oojlell, MOCTPOSHHEI® Ha OOYETAHMH AHAHTHYCCKNX M
SKONepHMeHTANBHEX MeTOOA0B, NpHYeM NPHHATHl BO BHAM&HHe
K&K paHee Mo/y9eHHble pe3ynbTaThH, TAK H HEKOTOpPLIe HOBLIe
pewueHus, [1pE 3ToM CO3HaTelbED ONOYLISHH Te pelieHHd, XOTO—
pete (E3—-3a CTpem/leHHS K H3/IHIUHeff, C TOYXKH 3DEHHE HCXOL—
HEIX NapaMeTpoB, TOYHOCTH) SBNMITCH Wpe3MepPHO IpOMOSOAKH—
MH H HeynoOHLIMM N/9 NPaKTEYECKOro HCIMNIL3OBAHHSA,
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YVonoaupie pGosuadgesns:

0,y = EpEMOYronbHLIC KOOPOMHATE N8 MJIOCKDCTH
4~ KOOPOHZATA HPH GCECHMMEeTPHYHOM [UBUIKOMIEN;
T = xosbhdmmenr puIpTpay;
= BoADORIAEA;
H(h) ~ mawop (upu GesmaumopHoM ABEIKEHUE ~ THyCHHA
/nomoeT s/ MoTosa) ;
Hyf{hy— wepponananpaesd nanop (roybume) 3 pacderuod
TOUEE §
H,(h)~ wawop (ray6uma) e xoRType nMTaMMS;
Hy(hy)= nanop (rmyGuua) ma xoirype npenaxsa;
Hylhe)~ manop {roybaze) » cxsexuwe;
Hyflyd- nepeosssansrud sanop (rwiybusa) » cupaxmixe;
hy~ BpiCcoTa DPOMOXKYTEA BLICAYHDANNAT,
g, =~ royGsna Bolbl B JATOMIEHHOM EOTHOBANE;
'ﬁm{hq)"- cpemuni Havop (ruybupa) He NHMER PAOA CRBAMNCHH
T4l e MOLUMOCYE HAUOPHOID TODHIOHTA
Qp ~ mebEy BOADNDHUSHMTONEHON YUYAHDIKN;
Qy, ~ ofumll BPUTOX K KOTNOBAHY;
Qg =~ UPOHSBOAMTENLHDCTEL Hacona;
Q¢ =~ mebuy CERROKHELL;
Qs ~ BOJLOSAXB&THAA CHOCOOHOCTL CKBAMNCHIEL;
q -~ noronupdl mpuror (ymensusdl pacxon);
Qp = VOSWBHHE PACXDA WUDYOKA, BErPEXAIOLUErD HA OTKOCS
1 = ¥yR/IOH BOLOYHCDA;
L - paccrosune mexay ofnactamy NHTQEMS ¥ [PEHONE;
W = HETEHCHRHOCTS: HMHMHIILTPAIHN;
o = Koo(MpUUHEHT YPUBHETPORBOAMOCTH §
¢ = xoathHIHEeHT ULe3DHPOBONROLTH
$ =~ DOHHMXEHHE YPOBRHS IDASeMHLIX BOJ;
S¢ HMOBMIKGHIC YPOBHEY B OPCHANKHOHN CKBEMKHHE:
R ~ pacuerTHpii pandyc BIHEHMS;
o = mummpmvanetioe ([eficTaATenbHoe) PACcCTOMHYE OF BE-
naboTru [0 KOETYPR YHTLHNAZ
Te ™ PAORYS CERANCINED;
dg = nMaAMETD CEBANCIHE;
1, ™ NPEBCOEHHLH PAONYC KDWIOZAXA WM BOACHORASH~
TRIUEHOrO KOHTYPA;



(6 ~ pacCTOSHEE MEXCY CEBAXCEHEME (EBnpaloTEamu};

"7

=~ Dok H HepHMeT)H MReHaXHOrO LOETYDe HIIH

Eownobape (HE BLOOTS UPUMENCYRER BLCATHBANES) )

U, b,

= PACCTORMES OT mpers: (Lny of Senypa KOTWIoRaEa),

CODTBETCTREeHHD, n0 pbuacrel mUTEeHE:d 1 CTON&;
§ = paccrosmme OF MOEYpA NpeHL M) NEHTPA KByro—
Boll OOHRACTH NHTEIIS

dub

D YaCcTHOM choyzae b

~ IIMHA H IMEPHHA APeHRNCHOro KodType (kepoepea),
= LUEPHHEE OPEHANKHOU

TPAHLIeH;
T' =~ paccrosiige OT Jile HeCORSPLUSHHON BHpaBOTIN A0
BOAOYIOPA, ’
Tipumeyanne: OGoubMIEHCTED (PoOpMYH NpHBOASTCH OJE yC-

HpOBOAKOCTH o

soen# Geamencopuol dunprpanmm, [lua mepe-
XoOa K C oOTBETCTBYOLUEM (OpPMylaM HEIOPHOr'0 MARHMEHHUS Cjle=~
oyeT SaMeHHTE BLIpajr<keHHe (hg— h® ) ma Bopaxemne 2m §

&8 roahPUNUCHT YPOBHEHPOBOLHCCTH ¢ HA E02(POEIEEHT WEa30~

Cropras Tabuuna = yEasSaTelh COCTABHLIK SleMeHTob

pacaeTa

Ne Llens CocraBitie SieMesysl CoorTReTCTRyI~
nJ,  pacuera pacuera mul pasmaen
TEECTR

1 2 3 4.

i | Pacwer upr—~ | 1, Mcxomnse namnbie r,l 8 3
TOKOB I 2, Beibop pacuernol cxemu (.l § 4
Rapbepy X 3. I'paruylsie yONOBES .l 88 3 m4
ypomuefi b 4, YueT HeOnHOpOIUEOCTH -
3pHe erp GRILTPYoEl TOTLUN riLJT §8
BITMSTHES 5, O6uunii mopsmen pacwera .l § 5

8. lepexon oy dopmyn Sea-{lIprMesanue
HANOPHGH GHALTPANNHE K [yOUOBHEM
HAXNOPHO ofosnavenusaM

1



7. Pacier BooonpETOXOB H
ypoBHeff B THHOBBIX YC/IO—

BHSAX: :

a) UpH YCTAHOBHBLIEMCS 1Y § 1
[BHXEHHH,

6) npe HeycramoBuBuiemcd | rm1Y § 3
OBHXEeHHH

8., Pacder B CNOXHBIX yCno—

BRAX: R
a) NpHE yCTAHOBHBLLIEMCSH roly § 2
ABHXKEHHH,
6) npe HeycramoBMBiuemcs | rmlY § 4
N OBHYKE@HHH
9. Yuer HHQENBTPANNE rm.l § 4, n.3
riLlY § 1
Bl 5 § 4
o.AD
10, ¥Yuer meperexanus ra,l § 4 n3,
rLlY § 1
nb2 u § 4
unAB
11, YgeT yxnoHA H BONHMCTOC-
TH BoAOYyNopa ra.Jl 8§87 u
rnlY§5 n.J

12, YueTr mamopHo—-Ge3HanopHo—
ro xapakTepa (MEIbTPANHE raJl § 8

13. OnpepeneHde npuUBerIeHHO—
ro paanyca ereipaboTxH
(xouTypa) mJ1 § 4

14. Y4eT HecoBeplUEHCTBA rmill § 2 n.B
# n.B
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4

I

—

1l

JPacyeT npuro—
xoB ¥ yposHeh
npr (QHILTPALEK
X [ peHAaXHbIM
TpaHLIeAM, Ka—
HABAM H T.N.

Pacuer nparo—
KDB K ApeHaxx—
HEIM LITpeKaMm
4!( ypoeHell B 30—
He HX BIHAHHSA

PacueTr nputTO—

KOB M ypoBHel

NpH (PHALTPaALNEH
K BOODITODHH2KA™
IOUIHM CKBAaXN H—
HaM .

15.

16.

17.

18.

19.

Y4eT NpOMexXyTKOB BhICA™

YHBaHUA

Yuer nopBHKHOCTH GopTra

Yuer cHH)XeHMd YpOBHH

BOAH B KOT/DBaHe (XK&8pE-

epe)

PacuyeT cyMMapHDro NpH~
ToKAa X Kaphepy WpH npo—

phiBe HANOPHEOI'D TOPH30HTA,

Y4er cHE)XEHMS YyPOBHA
BOOH (Hanopos) 3a cyeT
BbleMKH MOPOI.

O6um# cnyua#f pacyera

Y4er BasEMoaeidcTeHA
napannensENX BhEpaGoTOX

CM, n. 11

OcofenHocTE pacuera B

YCIOBHSX CJHDHCTODH TD/LLUE

HMcxopoune nanHbie
BriGop pacderHoli cxemul
I"paunyYHble yCnoBHS

. ¥Y49eT HeOoOQHOPOAHOCTK

dunpTpylomefl ToNE
O6uml nopanox pacyera
ITepexon ot ¢opMmyn 6Gea~
Hanopaolf GHALTPANENR X
HanopHoi

{

ra. 11,8 3

rn.1ly,.§ 5
n.b

ra.lyY, 85
n.A

ra.ly, 8§ 5
n.B

ra.ly, 85
nI"

F

cm. 1.1

rn.yl §1
n.b

ra. Y1, 82
n.2

1, 83
1, 84
1, 84

.
I,
™.

. I7,85
ra.-1, §5
[NpuMeganne
K YCIOBHEIM
o6o3HaYeHHEM
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7. PacuerT BoaONpHTOKOB K
YPoBHeH B THIOBLIX YC/I0-]
BHAX!
a) NpH yCTaHOBHBLIeMCS
OBH)KEHHH, Y § 1
6) np¥ HeyCTAHOBHMBLIeMCSH
LOBUYKCHHH? rnY § 3
'CKBa>XHMHE! C IOCTOSHHEIM
BO BpeMeHH nebHToM, rnLY § 3
LA
CKBAXHHEEI C IDCTOSHHEIM
BDO BpeMeHH noHmxxeHmeMm | rny § 3
nbB
8. Pacuer B CnoKHbIX YCIO—
BUAX:
&) DpE yCTaHOBHBLUe#iCH
dunsTpanmu, rny § 2
6) mpH HeyCTAHOBHEBLUef—
cd (hHNLTpaAnHEH: ra,Y § 4
CKBAXKMHEI C IOCTOSHHEIM
nebuToM, riyY § 4 oA
CKXBaYKHHEI C TMDCTOSHELIM
IOHAKEHHEM ™Y § 4 n,B
9. Yder MAQHILTPANER ril §4u
Y § 3.0,B
10, Yser nepeTexaHud il § 4,
- Y 8§ 1 nb
LY § 3 nB
11, Yuer yxnoma ¥ pojuEc— |rnJl 8 7 =
TOCTH BOAOYIOPA. Y § 4,
mAB
12. Yaer HanopHo—-GeaHanop-— a1 8 6
Horp xapaxrtepa (dEnbLTpa-
OHEM,




1 2 3 4
13. 3aMeHa KOHTYPHBLIX H JHHefi—
HBEIX CHCTEM CKBa)uH (hHE-
THBHEIMH TpaH(UesMHA rnJll § 1
14, OnpepeneHde NpeBeneHHOI'D
panHuyca YCTAaHOBKH rnJl 8 4
15. YyeT HeCOBeplUeHCTEA ralll § 2
mwLA
18, Y4erT upoMesKyTKOB Brica—
qUBAHHS, riJll § 3
17. Yser Bopo3axsaTHo#f Crno-
coBHOCTH, ria Il § 5
18, ¥Y4eT HAKIOHA CKBa><HH Cuocka Ha
eTp.79
19, YueT BaKyyMHpOB&HHS Yl § 4
m1
20, Y9eT CONpPOTHB/IEHHSA rail § 4.
drneTpAa,
Y. |Pacuer npuro—
KOB H ypoBHeli Kak Ond BoOoOnmoHHXKAKIOHIHEX
npe GHALTPa— CKBAXKHH C 3a08HHLIM IOHH—
OHH X CKBOSHBIM xeHdMeM (cM,1,1Y)
B 3abuBHBIM
dbunepTpam
Y1.| Pacuer npuTo~ Kax [O/d BOoOOHOHH>KAILIHX
KOB H ypoBHeH CKBAXKHH C SaOaHHBIM IIo—
opH . GHALTPAIHE HEM»eHdeM (oM,1,1Y)
K CaMOK31HBaK—~
Yder BnuaHuUA rpaBHiBO—
UIEM H HOorJio— rndll § 4

necya HOoro 3AalofHHTend
LIAKIIHM CKBa—

>KHHaM.

11



1 2 3 4

Y11 | PacweT npuro-
KOB H ypOBHel
npe dUIBTPAUMK rLYl § 3
K I'OpPH3DHTANL™
HbBM CEBa>KHHAM

Y1ll.| PacweT npuTOKOH
" | = ypoBmeg npa
GHALTpAUNE K
HrIodQHNBTPAM,

Yyl § 4
I

H.pme!aﬂne: IIOHATHE O THHOOBEIX H CJ/OXKHEIX CXemax
H3noxkewo B riLl § 4 06,

r'nABA 1.

OBUME BOITPOCHI ®M/l bTPALiHOHH BIX PACHETOB

§l.T"rRaopoosHaMHBEYIeCcCKAad XBapaxKTer
PECTHEHKA nNponecca oCylueHNS*=

1. C ruopoaMHaMR9ecKOl TOYKH 3peHHsl, oCYLieHHe MeC—
TOPOXKOCHHES SBASETCS NpolecCoM (POPMEDOBAKHES PeXKHM& Hoa—
SeMHEIX Bo/ B 30He NEeNCTBHI Kapbepa M erp ApeHa>kHoR CHC—
Templ, PaanuuaoT Tpe CTaOHH PaASBETHS 3TOr0 Iponecca:

a) cranEs HeynopsnoveHHoro (pe3xo MeyCTRHOBRBILIEIOCH)
PeIKHEMA;

6) cranms ynopsaodeRHoro (KBaSHCTAHHOHADHOID) PEXKEMA;

B) cTraohs yCTAHOBHBLUEI'OCH pe.iMMa,

2. B nepBuit nepuon CTPOMTENLCTBA Kapeepa, BCilencTBHe
CPaBHNTENIBHO GHICTPOrc NMUHHIKEHHS HANSPOB ¥ HeOOHOBpeMeMHO—
0 BK/IOYEeHRS OpeHakHbix YCTPOHCTB, PrabTpauus coTBedaer

12



CTaOHEH HeyYnopsfiodeHHoro pexxuma, OOEaxo, BBHOY OTHOCHTEAbL™
Holi KpATEOBPEMEHHOCTH 3TOf cranEH, DbEALTPANKOHEEIE pacuYerh
OCYlUE€HHA KapbepHbX nonefl B GonbpLIEHCTBE CliydaeB, nNpedcTa~—
BASKOIIEX NPAKTHYeCKHHE HHTepeC, MOT'YT NPOBOOHTHCH NpPHMEHH™
Te/bLAD X CTAOME XBaSKCTAUEDHADHOID, & NO3HMee™ H CTALHO~
HAPHOI'D peXkuma,

'3, YuopspoueHHLIl XapaxTep ABHXEHES NOO3EMHHX BOA
HA CTeOHH KBA3HCTAIHOHADHOI'C PE>XHM& MNO3BO/IMET BBECTH B
pacYeTsl CYylLUeCTBEeHHLIC YNpPOIIERHS H YYHTHBATE H3MEeHEeHHS
napaMeTpoB IOTOEA BO BpeMeHH NoCPe[CTBOM NpHGNHIKeHELIX
(uH>KeNepHHX)METOA0B, TAXHX, KAK MeTOA HemedopMHPYeM biX
nEHUB TOKA, MeTo[ NECHed0OBaTe/bHOR CMEeHEl CTANHOHAPHEIX
cocrosgEufi, MeTon QHNLTPANKOHHEIX CONPOTHBACHHE, Meron yc—
{IOBHOI'O pAZIHYyCA B/HAHES H OPp,

4. PacYeTsi NPEMEHETE/LHO K CTALKH HEYNOPHIOIEHEOrD
pexuMa MOIMH 65 HMeTE NpaxTHdeckHR cMmeuicik (B ycnoBEEX
OCYLIGHMS EaphepHbLIX No/iefi) OpeMMyIUeCTBeHHDO /19 QUeHKH
IIPHTOKOB K [peHa)<HbM YCTpoAcTBaM B nyckoso#t mepron.Ono—
HaKQ, STH pacieTsl O6eMHO TpebywT HCHOOonb3oBaEss Gonee,
TOYHEIX 3ABHCHMOCTe#l TeopuM HeyCTaHOBHBLIeHCE (HILTPANNH,
NONYSeHHEEX TONBKD A8 HeCKO/ILKHX HaCTHEIX Cayiaes,

§2,3ana98 GHABTPANLKOHEHH X
pacideTOoB HpollecCa& DCyYyIMeHHS

1. O6was 3anava GENBTPANHOHHEEIX PACYeTOB OCYLUEHHS
KAPECPHOT'O NoAd 3akndaeTcd B HPOrHO3e peXXHMa NoA3eMHBIX
BOO OpH OTKpHITOH paspaloTxe MeCTOPOXKMOEHHA, & TAKXe B
KoJIH9ecTBEHHOM OEOCHOBAHAHM CHCTEMS! OCYILLEHHS,

2, YacTHeME 3aavaME QEALTPALEOHMbLIX PACYCTOB OCYLIE—
HES KapbepHOrc Oo/d SBAFIOTCH:

a} ompenenekne oflierp NPHTOKA BOO X KAphepy B IEpPHO-
Okl CTPOMTENLCTBA M IECHNIYATANHH Ha Pa3/IHUHEE MOMEHTL!
BpeMeHHu;

6) vSocHOBAHEE HepPBXOAEMOCTE OCYIUHTENLHEXX MEDOUpHa~—

13



THIE;
B) ofoCHOBaHMe THN& H KOMEYECTBA OCYLWETENRHBIX yCTpoli~

CTB, PACHO/IOXEHHS HX B IUlaHe H paspede, & TakKxXe pexuMma
HX paboTel BO BpeMeHH;

r') ycraHoBneHHE MONMOMKEHMS yYpoBHel NOA3eMHEIX BDO B
3oHe HefiCTBHE Bono3a6opoB BO BpeMeHH,

3. B pesyibTraTe BhIONHEHHS (MHILTPANMOHHBEIX PaCHeTOB
yCTaHABNEBAKTCH 06beMEl M CPOKH NPOBEEHHS OCYLIHTENbHBIX
paboT nmpM pasHBIX CXeMax OCYLUeHHS, KOoTopble HeoOXOoaHMEI
OIS CoCTaBeHHsd CMeTHO—(HMHAHCOBLIX pacYeToB M TeXHHKD—SKO—
HOMEMECKOr'D CONOCTABMCHMS KOHKYPHPYIOLIHX BAPHAHTOB CHCTEM

oCylleHHS,

§3, OcHOBHEREE HCXOOHKEe O08HEHESbEe
And GEHEOBTpPpAOHOHHOIrO pac9erTa
H coOCTapneHdae NpPpHpPpOOHDOH

H

r AporecocnoreE9eCcEKEo#l CcxeMBH

1, OCHOBHEIME HCXOAHBIMAH [AHHLIMH OPH (OHILTPARHOHHLIX
pacueTrax OCYLUIEHHS KapbepHOI'0 HOAH ABIAIOTCH:

a) ceepenus o5 pporEmporpadEE pafioHa;

6) MaTepHalsl D reo/jIOrHYeCKOM CTpPOeHHH pafiona;

B) MaTepEans! © I'HAPOTeO/oMHYECKOM CTPOeHHMH palioHa
(oCHOBHEIE BOAOHOCHBlE I'OPH3OHTH, HX PACTPOCTPAHEHHe, YE/IOH
BOAOYNOpPA, 3HAYCHHS MOILHOCTEH ¥ HANOPOB H T.4.);

r) GHILTpauHOHEbe napameTps! (XosdduunreHTH GHALTPA~
HMH, X03(HUMEHTEl YPOBHENPOBOOHOCTH M Hbe30NPOBOAHOCTH,
BooooToAaYa);

( ) }naunue 06 YONoBHAIX NHTEHHS H PASTPY3KH BOOHOC~
HelX PUPHSOHTOB: NO/IOXKEHHe KOHTYPOB IHTSHMH H CTOKA,CBe—
Oenns o6 HHGHILTpANMOHHEOM IHTAHHH, CBEeOeHHS O PHAOpPABIH-
9eCKpfi B3AHMOCBA3H BOJIOHOCHEIX IOPH3OHTOB Meay cobol
(mapameTpr! NepeTexkanus) H C NOBEPXHOCTHBLIMH BOOOEMAMH;

e) neHHEle O NPOHHONAEMOCTH NOKPOBHLIX DTIOXEHHH Ha
TexX y-'ACTKaX, I'LEe BOBMOXKHA AONOAHETeNbHAS MHOQHABTPANMT ;
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) KONIEYeCTBO BhIAAaloLHEX ATMOCOHEpHBIX DCALKOB,Be-
NUYMHA HCIapeHHd;

3) HHKEHepHO~T€OoNOrHyecKas xApAKTepPHCTHKE IHOpPOM;

H) cBemesms © ropeeix paborax (paspHTHEe Xapbepa B
rny6uHy H Hp Npollanu, NpEMeHseMoe ropHoe obopymoBaHue,
rpad¥K BermeHus ropesix paGor B T.m.).

2., B Tex cnydasix, KOrra BejuYMHEl HApAMETpPOB o
¥ He NolydeHbl ONEITHBIM HYTeM, HX olpenendioT
pacieToM:

a) xoshdHEONERT YPOPHENPOBO/HOCTH OlpelenderTcd RO

dopmyne /673
o= Ela
w (1.1)

roe h, = Cpe[Hss Bo BpeMeHH H B IpPOCTPAHCTBE MOIUHOCTH
GesHanopHoro GEALTPANEOHEHOI'D WOTOKAS

1 " 1 n
hl‘: e h? + h1+ h|
4

1 !
hou h, = nepBOHAYA/ILHAA W CHUXEHRAS ry6EMBEL HOTOK&
Ha KoHType npenaxka; h, u h, -— T0 xe Ha XOHType nE-
TauRd;

g (1.2)

h :ﬁ=

6) xosddruEeRT Nhe30NPOBOAHOCTHE MOXET GWTE OIpe-
pened no cdopmyne B,H.llleanxauesa /31/;

OL*'_- * . Tm .
rge
H,H"P.:: TpH"P * m (1.4)
1 A
B = 75 (5, %) o

- obbeMHBI} BeC Bomsl;
Wynp ~ xosthdunEenT ynpyroft BofAoOTO&YE NN&CTa;
Bynp - xosddunmenT ynpyroemxoCTH mnacra;
E ~ x0sddENHEHT HOPMCTOCTE IPYHTA B €CTEeCTBEHHBIX
YCIOBRYX;

15



E{ — MOAYNb YUPYTOCTH BOAB {Ehm 2.2.1()4 xr/cm%;

Qy = xoothbENHEHT YIIOTHEHES] PPYHT& B KHTepBaje OT
@CTeCTBeEHLIX HATPY30K AC HArPY30K, CODTBETCTBYIO—
INHX CHEMKEHHHIM HAIOpaM.

@ﬂuﬂ BEIGOpA MCXOMMBIX MAHHBIX MATEPHANE! IO KAXK=
[OMY BUIIOHOCHOMY I'OPHBOHTY NpencTaB/sioTCs B BHAE CHe= .
OMANBEEEX THAPOTeOOrEYEeCKHX K8PT, TAKAX, XKaK KapTh THICo—
MeTpEE BOCYIOPHOI'D &®¥a, KapThl ruapoudoranc (nbeaouso-
I'HNC), KapTh H3OMOLULHOCTe# OCBOMHEeHHLIX MOpoOZ, KADPTHl H3-
MeHeHHs BoacnpoHEnaeMocTH (xosdbduumenToB dunbTpanue) M
np. Kpome xapT, COCTABASETCS HECKONLKO XapaXTepHsX FHOpO—
reoNOrEYeCKNX PA3pPe30B N0 MECTOpPOXKIIEHHN, C HaHeCeHHeM
HMEWIUEXCH HCXOOHLIX A8HHBX, CBeaeHHS o IopHbX paborax
OGLMHO HAICCTPEpPYIOTCH NIAMOM POPHEIX paboT E IACHOPTOM
. BeleHus ToOpHeXx paboT,

3/4} He ocHOBaHEE aHANX3a BCEeX HCXOAHBIX [AAHHBIX ©
MeCTOPOIKAEHHE COCTABIAETCH NPEPOHAS TIHAPOrecsorHiecKas
cxema ob6nacTE duAnTpanua: yCTAHABNHEBAITCH €€ I'PAHUNLI B
milaHe M B pad3pele M Kpaepnle YCIOBHS B IpRponHof o6crTaHoB—
Ke,

a, 'parmname ofnacte GHEABTPANEE B faHe MOr'YT COy—
W ¥TH PEKa HAM BOAOeM, MHAPABIHYECKH TeCHOD CBI3aHHHE C
NoJ3eMHEIME BOO&MH; /IEHEA KOHTaKTa OOGBOOHEHHEIX Nopond C
NAACTOM SHAYHTenbNe Gonbuie#t npoBonkmocTE (B 2040 m Go-
nee pa3d), reoAorHuecKde Sanachkl NoA3eMHEIX BOA KOTOpPOro
BeChMa BenvkE M T, Hepenxo rparunamMu fiBngorcs pasiHd-
Hble TeXToMAYECKHe HApYyLIeHNs:3QXa pas3jioMa, rae HpOMCXo—
ORT OCMAbHOe NETAHHE HMH pa3rpyaxa NOO3eMHEIX BOL, JHHNS
cbpoca, rne oOBorHeNHLle NOPOAL XOHTAKTHPYIOT C HeBOAOC-
HOCHBIMH @7IH MAa/IQNPOHMIASMbIME NppoAaMH H T.H, B monumax
peK rpaHEnaME o6nacTE GOHARTPANIMH MOr'YT CHOYXKHTE He TOAL—
EO CAMHE peKH, HO ¥ NHHEM KOHTAKTA TeppacoBLIX OTHOXKeHER C
KOpEHHEMHY, ’

6, Ha OoxoBeIX rpaHHmax IJIRCTA MOI'YyT EMETh MeCTO
rpaHNdYEsie YCAOBNYS WOTHPOX BHLOOB:

1) rpaursssie ycnoBks | pona, onpefeXsfeMiie 3HaTYeNHEM
Hanopas

H,=J‘,(‘b) mx H =const
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2) rpamuanie ycnoses I1 pona, onmpenensempie 3Hade—
HHeM YOSNLHOrec paCcXoja: q=‘f2 (1) =am q = const ;

3) rpamwusnle ycnosus Il pona, BeipakaoliHe CBI3h
MeXAY YHAEeNbHBIM DPaCXOAOM H HaHOPOM: q('t,)-——A- H(1)+B,
rae A ® B - nocrogHHble BelHYHHE;

4) rpasEdHEble yC/AOBHS YeTBepTOr'O poJia, OmnpejieldeMble
paBeHCTBOM HAmopoB H pacxonob C o0emx CTOPOH OT IpaHMilbl.

IN'pakrauule ycnoBES 1 popa cobGmiodamTcs, HampHMep, Ha
rpaHHIe IJIACTA C BOAOEMOM HIH DEKO#, Bo[ibl KOTOPEIX IHA~
paBIHYECKH TECHO CBS3aHH C HOASeMHLIMM BoaamE (rax za-
3niBaeMblll KOHTYp ofecrneseHHoro UHETARHS).

I'paurgunie ycnoerd Il pona Moryr cobmoparwcs Ha
rpasune nnacTa, BAOAE KOTOPOH OCylLUeCTB/IdeTCH ceoboar i
nepenEs HNOASEeMHBIX BOA H3 OPYroro BOOHOCHOr0o I'OPH30HTA,
& TaxK)Ke B TOM Cly%ae, Xol'Jla STA IpaHHOa #BjIdeTCs BoOoO~
uenpoHanaeMoit ( q =0).

I'panrunsie ycnosus llI popa MoryT EMeTh MEeCTO H& rpa-
HEOe IJIacTa C BOADEMOM HIH peKoff, npu HanuamH cnaboupoHu—
HaeMbX SKpaHoOB B HX pycie., B aToMm cnydae NOCTYLAEHHe BO—
nel B3 Bomoema (mnm, HaoGopoT, B BoHdoeM) olpefefisie TCH
pPasHoCThIO MeXy OTMETE DM 3epEana BocenmMa H CpellHHM He—
HOpOM HA& ero ypese,

IN'pausqHbie ycnoBMs 1Y poaa oTMeRawTCHs HA KOHTAETe
OBYX BOJIOHOCHAIX I'OPH3OHTOB C PASJIHYHEIMH HNPOBOJIHMOCTSMH.

B, [lns cxeMaTH3amHH CTpoeHHst o6nacTH dunIbTpamHE B
paspede Mo EAX/IOMYy BOLAOHOCHOMY K CiabonpoHEmaeMomy mnnac-

Ty’ YCTAHABIHBAIOTCH CpEilRiie BejHYHHB MOLIHOCTelk B Kosddmu—
uueHTOB (hHUNLTpanHH, Kax s Beeit obnacru dunbTpandu, Tak
H A4 OTHAENbHBIX GpoH — IOpH SHANHTENLHON H3MEHYHBOCTH 3THX
nokasarene# B mnase, Flocne ycTaHoBneHHS CpeHHX NOKA3aTe—

- Nefi BHLAENYIOTCH NACTH, KOTOPHE MOXXHO PACCMATPUBATE K&K
OTHOCHTeNnkHEIE BDﬂDyHprI; poTepneM B 3TCM OTHOLIEHHM
fiBTeTcHs CooTHOWIeH#e npoBoamMmoctelt (rnJ1 § 5).

r, YCrnoBES HA NOBepXHOCTH Ge3HANOPHOI'O BO1OHOCHOI©O
rOPH30OHTA onpene/SITCcHd Bell9uHON HWHQHILTPALUMDHHOI'D ITHM-
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ranust B oborHEe aBnspoTcs ycnopuaMHE I1 ponia, IMonooiisa Gea—
HanopHoro BOADHOCHOro I'OPE3CHTA, KPOB/IY H MOLOLUBA Halop—
EFOro IOPH3CHTA MOTYT 6uiTh NpeacTaBjiensl ClabonpoHHIAaeMbIME
ciogME GonblIo# MOLHOCTH, KOTOPHe HPAKTHWECKH SBASIOTCE
EONOYNOPHEIME, T.e. 31eCk 6yneT BHUOOIHITECE I'DAHHYHoe yC-—
aosue Il pona ( g =0). INpu dunerpanuu BoAn yepes cnabo-
IpoHHnaeMplfi Cnof, paspendolluii B paspe3de ABa BODHOCHLIX
T'OpH3COHTA, HA KOHTAKTe EMeeT MeCTO I'paHHYHDe yciosue ]
Foma: pacxoll NepeTekaHmus SBngeTCs NHHelHOR (QyHKOHe#H pas—
HOCTH HAIOPOB.

4, Tenuzauuag ycnoBHE GEINBTPADHKH
¥ cnpepnened®xe obmeidi pac2eTHOH
CXeMBH

O6liag pacueTHaS CHEAPOreoNoruieckaz cCxeMa CoOCTabBlfgeT—
Cf nocNle NpelBApPUTe/ILHON THOM3AIME HCXOAMLIX YCHOBER dmie~
Tparpu, Takas THOH3anus OCHOBHIBAETCS HA NPEPOAHOR rEfporeo—
norugeckoii cxeme (§ 3) H Ha CBefeHwsSX o CHCTEMe OCYLICHES;
Ip¥ 9TOM OPHHEMAKTCH BO. BEHMAaHHe:

" a) ¢opma obnactTu GEARTPAOHH B IjlaEe H YCJ/IOBHS Ha ee
JOKOBHIX I'PAHHIAX;

6) cTpoekne obpacTa pHABLTpaNHE B pa3pese;

B} yC/OBMS IHTAHHS M CTOKA IO DjiplLUajlE pacipoCTPaHeHHs
O OHOCHBIX IHIACTOB;

rj THO ¥ PACNONOKCHME KOT/oBaEa (Kapbepa) H JpeH&as—
bLi yCTpolicTB, DpeacraBasiollux cobolf Tak rascBaeMble BEyT—
"eEHEe I‘paﬂl‘ﬂlbl mnacrosB,

(l.l Flo dopme ofnacTu duabTpenuy B miaHe ocobo Belme~
EET ClelyIUIHe THNbL BCOACGHOCHEIX INA&CTOE,

a, HecrpanudeHHbI MNACT, KOTOPLIE xapakTepH3yeTcs
receMa OCnBILIMMH pasMepaMH H TAKol YARNSHEOCTED Ipalmn
o OCYLUHTE/NEHOH CHCTeMEr', YTC OJHH IGEKTHYSCKH He OEASHIBSOT

" “nusnMsl Ha NPONECC oCYIUeHEd, JLif CTHEeCEeHHS IIACTE K S%Csiy
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THIY HMY>XHO CpPaBHHTBL €0 pa3aMepsl C pacHeTHEIM paflEyCOM
pHESHES, BHMECAeRHEIM Mo dopMynam § 3 rall.

6. I'lonyorpanMiesHell N1ACT, EOTOPHLIE xapakTepH3yeTcs
oAEOH npaMonuHefiioff rpanmbefi; Ha rpaHEne Moryr 6GeiTh 3a—
paHpl M NoCTOAHHelR Hanop (Haumpumep, oblacTe OUILTpPAaNUH,
npEMEIKaLas K KPynHo# peqHoff poflHHe), MM moCTOdHHENH
pacxon (Hanpumep, NmIACThl, NPEMHEKAOINEE K MpSMOMHHEHHEIM
HenpoHMHaeMBIM rpanunaM — cbpocam), HAE ycnpees 1II pona
(peEa C CHIBHO 3aKO/ILMATHPOBAHHEIM Pychom) X .

B. IMonocoo6pa3uelii miacT, orpaHHYeHHbIH ABYMS npaMo-
nEHe#HbIME napannenbHbEIME KOHTYPaMH, EMEKILHMHE HeorpaHx-—
YeHHYI0 IPOTI2KeHNHOCTE,

r. ITnacT—xBa/lpaHT, OrpaNHYCHHEIR [AByMS NpSMOiHHERHbI=
MH EOHTYPaAMH, NepeCeKalLUNMUCH I0A OPSMLIM YIVIOM.

n. Kpyroeeo#t nmnacrt, xoTopblfi OrpaHEYeH HenpepbiBHLIM
KPYTOBEIM KOHTYPOM, B ruppoMexaHH9ecEoM CMEpICile K Taxof
cXeMe Hepeako NPHBOAMATCH BOJIOHDCHBLIE I'CPH3OHTHI, NPHYPO—
wentsie ¥ Myabaoo6pa3Ho sanerapollHEM macraM, B 3asacumoc
TE OT XapaKTepa NMTAHMS BOOOHOCHOI'O IOPH30OHTA, HA I'DaHHIE
EpyroBor'o miactTa MoxeT ObiTh Sala8H HIM NOCTOSHHLIE HAIOD,
HNE nocTodHMEIl pacxoa. IMTocnmensmii cnywa#t BcTpewaeTrcs Go-—
riee 9acro.

I'Nepeuncnesssie GopMsl rpadEn ofnacTe GEnLTpanuu Ha-~
3pIBAIOTCH TEOOBHIMH (IPH yCNOBEH, 9TO OHH OCTAIOTCH HeH3Med~
HBIMH BO BpeMeHH), a BCe IpoYMe — C/IOKHEIMH,

o cTpoensso obnacTe GEABTPANHH B paspe3e BOMOHBC—
Eble pu3ouTe aHddepeHnupyloTcH:

a) no xapaxTepy BOAONPOHHNAEMOCTH — Ha OAHOPOIible,
CIIOHCTHIE H HeOAHOPOAHbIe; A7 OAHOPOAHOIrD BOACHOCHON D
TOPHE30OHTA BOLONPOHEOAEMOCThL OJAHHAKOBA BO BCEX TOYKAX;
CIIOECTHIH BOAOHOCHEIfT T'OPH3OHT COCTOHT H3 HECKO/IBLXKHEX DIHO-
ponlslx crnoeR H OOBMHD MO>KeT ObiTh NpHBedeH K oaHopoOA—

x) B npomecce BoAONDHHEXKeHHS YC/IOBHS HA KOHTYpax pex C
CH/IBHO 3aXo/bEMATHPOBAHHEIM PYCHOM MOPYT IEpPexXolHTh B
ycrioeus I1 popa — ecam pycno pexE CTAHOBUTCH “HomBelleH-

HBIM",
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HOMY B lielioM, B TO BpeMsl KA4K [J1f HeOOHOPOAHOrO I'OpE3DHTE
TAKOe NpHBeeHHe [IONYCTHEMO JIHIUbL B HeKOTOPLIX HACTHHIX cny*—
gaax (rnJ1 § 5);

6) no xapaxTepy 3aneraHss BoAOYHNOPHOIrO Jlor<a, NOACTA=
fapiero BoAOHOCHYIO ToAllly ~ Ha I'opHE3OHTANBEO 3aneraloliHe
H HEBKJIOHHO 3ajerawlue, YEKAoH BoAOyHnop& EHoraa HeobXomEMO
YIHTHBATL y>k© NPH MAaNHX yrnax nanessd (uopsnxa 3-59 - =
4ACTHOCTH, IPH paciere "HPOCKoKA" Bonbl B Kapbkep Mexay
CEBa)XHHAMHE XOHTYPHOr'O [peHar)a.

Mo ycnoBasM NATAHHA B PASrPY3EH BOJODHOCHBIX I'OPE-
30HTOE Ha IIOLIAAH MX pACHPOCTPAHEHHS MOXKHD BbIOSNHTE
cnenywiuue haxTops:

a) nuTaHme BOADHOCHOrO I'OPH3OHTA 34 CY9er HHEGHIBTpa~
nu¥, HMihdunerpannio caenyeT YUATHIBATE B pacCYeTHEIX CXeMax
ML B Tex Clydasx, Korila BejHYHHA ee B YCADBHAX Kaphep~
HOI'C BOMOIOHH>KEHHS OTNMuaeTCHd oT "ecrecTBenuoit” */ (Ha-
npEMep, MHGENBTDANHS H3 peKH C "NOABELUeHHLIM” PYCIoM,
HHUABLTPALHA oA IHEAPOOTBANaMH, HHOUILTpanHs aTMochepHbX
H TexHHYeCKHX BOJ Ha YYaACTK&X BOMAOHOCHEIX NNacToB, BCEPLITHIX
KApRepoM M T,IL); B NPOTHEHOM Cnyd&e uHEALTpanud "aBroMa—
THYeCKH” YYHThIBaETCH HyTeM BEMMTAHES DPACYETHEIX NOHHXKEHH
OT OTMETOK eCTeCTBeHHofi feupecCHoHBol nosepxuocTr /6/ **/,
HpH pacYeTax NpPEUTOKA K YH4CTKy KOHTypa ripeHaxka (uiu gapbe-
pa) x pacueTHol BenHYHNE NPETOKA Aomked npubaensteca (c
COOTBETCTBYOLIMM 3HAKOM) pacxoi eCTeCTBeHHOro MOTOKA,
IPHXOAHBIIHECA Ha 3TOT Y4Ya8CTOK;

6) nuTanMe HNH paSrpy3ka BOAOHOCHEIX I'OpM3COHTOB 3a
CYeT nepeTeKaHUs BOA Wepel3 OTHOCHTENBHO “BoAOynopHbe” CHoH
M3 ooHOro BopoHOCHOr'D ropu3ckra (€ GonbiuHM HanopoM) B Opy=

X) 3To He DTHOCHTCH K TeM ClydasM, KOT'[la PACYET INPHTOEOB
npoeoaHTCH Ca/laHCDOBEIMH MeTOLAMH,

xx) Taxko#t npueM HeAONyCTHM AOnd CiydiaeB (QUALTPANHM, OHNE-
ChiBaeMEIX TAK Ha3HiBAeMBIME HejHHeHHLIMHE ypABHeHHSAMH; HHIKE
3TE caysau 6ynyr orMesaTecs ocobo.



roft (c MeubLIHM uanopom):CTeuenb pa3BETHS OpPOLeCCOB Iepe-—
TeE&HHS SABHCHT OT BeNHYHE Hepea/ioB HAIOPOB, INIOLLAAH
NepeTeKaHHs, TPOHHOAEMOCTHE H MOLIHOCTH "BoAoyHopHoro” crod;
OpH 2TOM HHOr'Zl& NepeTekaHHe CleAyeT YIHTHIBATHL [a’ke IIpH
BecbMa Mmansix Koohduusesrax GEALTpanER “BoaoynopHelx” cno-
en (mopsimka 1074 - 1070 m/cyrxn).

Fe

‘.4, Bayrpenr#e rpamuul o6nacTE ¢EABTPaNHH ONpeaens—
JIOTCSl pacnoio:KeHmeMm E (bopMofl Xapbepa, 8 TakK>ke Pacioyioxke-
HEHEM, THIOM H HHCIOM OCYLUMTENBHEIX YCTPOHCTB.

a. Kapbeps! (xoTnoBans) MoryT 6hTh CoBepLIieHHBME
H Het:onepmeuﬂumn.

Bo Bcex cnywa®x, Korjla mo yc/loBASM CTpPOHTE/IBCTBA H
2KCINIYAaTANHH OXXHOaeTrTcCs NoCTYy/eHEe Hoa3eMHbIX BOO B Eapkep,
noclenHufl cneyeT pacCMATPHBATE K&K KOHTYD CToKa BOODHOC—
HOro ropusoHTa (B 9aACTHOCTH, BCe COBeplUeHHLIe H 3aTOIIeHHEE
HeCOBepLUIeHHble Kapbepsl).

{ 6. Tlo THOy OCYLUHTeNBHBIX YCTDPOACTB PA3/IHRANT [PEHE!
ropE30HTa/ILHOI'O B BepPTHRA/BHOIO THIOB, COBEpLUEHAbe H He—
CoBepLIeHHEe,

B. ITo cnocoby pacnonoxxeHus B nraHe ApeH BepTHRANbLHO™
ro THO& MOXHO BBHOE/HTE CleAyKIluHe CXeMbl: OfEHORHAas Jipe—
Ha; nEHefiHele pEOH B3aHMOAeHCTBYWOIUHX [ApeH; KOHTYpHbele pda-~
Abl; IWIollanHas CHCTeMa npes.

r. Ilo pacnonorceruio B njaNe ApeH IOPE3OHTANBHOTO TH—
na MOXHO BeLOENHTH CIIEJ],)’}OU].HE CxXemMpl: ONHHOYHAA NnHHeNas
npeua; EDHTYPH&H peHa; CHCTema napanienbHBIX MHHEe HHBIX
ApeH.

6. Banbl rpasMuHbIX yCioBHH HA BHYTDEHHHEX rpaH¥nex Bo—
L[IOHOCHOI'D T'OPM3OHTA MOTYT GLrB pasSMYEBIMME,

a, [lna xoHTypa Kapbepa, [J8 CKBO3HLIX H 3aBHBHEIX
EABTPOB, HOIVIOLUAIOLUHX H CAMOM3HBAIOLIMX CKBAXKHH, [JF
GonbLUMHCTBA r'OPHSOHTANIBHEIX OpeH Haubollee XapakTepHul rpa-—
HEgHble ycnoemst 1 pooa., MrnopuneTpoBLie YCTAHOBEM TAKIKE
MOryT PACCMATPHBATHLCH K&K KOHTYP C Sa[laHELIM IOHKIXXeHHEM,
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6, PopounoHmxawluge CKBRKHHE MoryT paforarts wim C
NOCTOSHABM PACXOLOM WX € NOCTOSHHBIM IOHHIKGHHEM, i1/18
oneHky pexcuma paCoThl BOLOHOHMIKAIOUIEH CKBAXKHKHE, NpeXrIe
BCEro, ClejyeT onpeleniTh NPHTOK K CKBAXHHE B YCNDBHAX
ycTauoBHBLUGrocs pexuMma ( Qg ) npu MaxcuMankHO BOSMOIK=
oM wommakesmn %) ( Smax ) ¥ OUEHATH BOAOSAXBATHYIO CIO™
cobHocTe cxBaxammn { Qgz )o Ecnm pacxon saccca Q> Qg ,
To CcxBaxkuEa OyneT Bce Bpems pafoTaTE C NDCTOSHHEIM pacxo~
noM, pasusim (), = npu ycnosmuy G, < Qﬁs U PABHLIM

Qg ~ mpu ycnoeax Q> Qg o Ecmm xxe Q> Q, »
¥O B TEYCHHEe NEepBOI'D Nepupha DTKagK:m cxpaxicuda Gyner pabo—~
TaThk C NOCTOSHHEIM PACXOAOM, paBHEEIM Q, , & saTeMm, ~ C _

NOCTORHHEIM INOHHMCEHHEM, PaBHEIM Symax o JIPOTSIKEHHDCTB
NepBore 2Tana MOXKHO ONeHHThH B3 yonosma Sg = .S max , noe
S¢ ~ pacieTHoe HNONHKEHHE B CKBa)KHHe, paboTamioiieldl ©
NOCTOSIHEBIM PACXOA0M, PABHEIM @y

.6. B =zapucEMocTH oT GopMH obnacTr GEILTPARHE, CTpee—
HuSI ee B pas’pede, I'PAHAYHAIX YCIORE# # PACHONIOMKEHHH DOYIUH~
TenkHBEX YCrpolicTB, BCEe paCieTHLe THIPOTeo/orHiecKHe CXeMbl
MOTYT CbITH PA3LeneHsl HA THIOBLE H CRONCHEIe,

- o
a, Turiopas pacuerTHasd CxeMa NpeanoiaraeT BoillonHeHHe
Clenyomnx yoloBui;

1) cdopma pbnacrte dGHILTPANEA B njaHe COOTBETCTByeT

ONHOMY W3 TUIOB, BHIACNCHHHX B M1, ¥ DBLAETCH HeN3MeHHOI
BD BPEMEHH; ™

Y
2) CTpoeHme BOLOHOCHOH Tolld B paspese—oOHopPolipe
HNH CHOHCTOE, HP'HBD,KII‘IMDG K DﬁBDPOﬂHDM}":

3) saneranne BOMOYUOPHOTO fI0XKA *+ TOPHIOHTANIBHOE
(ons cnyuaer GesHamopHoli QEIBTLANWE) ;

4) nuraH¥e o IJIOWIAZM MOMKET Me NpHHAMATELCH BO BHE™
Maupe (8a HCKMIOYEHHEM, pPasSBe, CIyIacB INOCKoIapailelkbHoro
¥ DCECUMMETDPHRHOIC [BAMKEHH),

x} MaxcumMensHp BOSMOIKHODE TOHIMKEHME Syygy, CUPeneifeTcs
OTMeTKOl BCACEBATE /IS Hacoca HIH OTMOTKOH NOAOLIBLE BCD~
Hocuoro mnacra (ecnmm Hacoc saray6Gres Huke “Bomoynopa”),
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Fupporecnorkgecksl pacier OCYLIEHHS B THEIOBBIX yCIo—

Buax, B CoNbIUEECTRE crnydaes, MOXKeT JIPOH3BOAKTECH HO aHa~
NATHEYeCKEM 38BHCHMOCTIM,

6. B rTex cnyuasx, Korja xaxoe~nufo 3 NepeTHCIICHHED.
B 2" yonoeeil He BHEDOAHSETCS, PACYETHHIE IHIIPOreOilOrE—
HeCKEE 'CXeMbl CllelyeT pPACCMAaTPEBATDH, KAk croxkse, Ciosa,
B NACTHOCTH, OTHOCHTCE CoNBIIEECTBO CIydYaeE pacdeTa mpe—
HAXKEEX CKBarkul ((PHIBTPOR) BONHSH COBEPIIGHELY ¥ S8TOH~
JIEHHEIX KOTVIOBA&HOB, NpecTapndoliuX coboff KOHTYDH CITOKA
(n.4~a)., PunprpalnoBNse PACYETH! WIS CROMNKHLIX YC/IOBEH

obraHo Tpebyior npHBReveHns, B Toit uMnu mHoff CTeneHH, MeTD—
ZI0B MO[ENEpOBaRas X

§B.PexoMeHnnyeMual nopad 0ok
PHUNRTPAOKEOHHBEX pacssertoasn
Ipounecca DC}’UI&H'HE
KaperepeEoro non#4

HOpOreDnorkIeCkne PACRETH OCyLIeREd, B obmieM ciuy—
T46, PEEOMEeE[YeTCs NpoBOINThE B CHELYIOLUEM NOpamEe.

1. Buifupao®cs OCHOBHsle HCXOMHLIE MAHELIE WIS PEC—
Tewa H CDﬂTﬁm_e'i‘Cﬁ Epﬁpaﬂﬂﬂﬁ FTHAOPOTeoRoTrHecCkas crema
Eaprepuoro nons B menom (& 3),

2: Jing Esxporo S BeLOERCHEBIX BOLOHOCHLIX TOPH3OH-
TOB, KO BZOSMOIKEOCTHE, COCTABASETCH THHOBAS pPACUeTHAS Cxe-
na (8 4). Ecne pacuerHeS CXeMa OTHOCETCH E ERaTeropHr -
CADMKNED, TC CTpoErcH (npubGnrskenHo) CeTxa OBHIKCRES, NpPHE-
eM HPEINONATGeTCH, TTO HOASEMHLe BOIE [APEeHHPYIOTCH
TONRED CAMEM HAPDLEPON HamMeqgamnTed K&}TIBKT@DHHG FESHTLL
gora (rogl § 1),

3. CUpenensiioTes CCHOBEHE DACHETOLE NEARAMETDLL SIS
KAALICT0 ROICEOCHOND [ODHAOETAS

x) B i:e?::o'mp&w_ CHEysa9R, ORpH SaneREs he rpampiax yonopgt
HePEOTO ENE TPSTRers.poaa, pacier Tpebyer NPEANSYCHES MO~
HeNEpoREEES LAMe B TEHORLIY CHeMEX,
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‘D

a) MoiHOCTE B Hanop ropseoita (mnE rny6sHa noroka
~ pna Ge3danopHeEIX IN'OPH3OHTOB), YEIOH BOAOYIOPA;

6) paccrossua sio obnacref METAHHY B CTOKA;

B) xoahdrnueHTr HANLTPANRE H YPOBHEOPDOBOOHOCTH HIH
OBe30npoBoAHOCTH (CM., B macTHOCTH, §3 n.2);:

r) 3apaBRpie NOHBHXKeHHS (ANA HeCOBEepUISHHHX KOTIOBA—
HOB) HNH 3a78HHbIE Be/IMYHHSI AONyCTEMOro "HpocEoka” x oT—
xocy (nns coBeplueHHHIX KOTIOBAHOB) — COIVIACHO TpeGoBammaM,
H3noXeHHsiM B pasnall;

) BapaHHpe Bpems, B TedeHHe KOTOPOI'C AONkKeH 6birh
nocTHrEyT Tpebyemui addexr,

B crioxxHEIX YC/IOBHX pacudeTHbie [daHHNble OINpenensoTcsd
AOJ1s Xa)Xoi B3 BLIOENeBHBIX JIeHT ToKa,

Dancueitiuuft packieT npoBOAHRTCS and kexnoro obocob—
SIeHHOr'oc BOAOCHOCHOI'D T'OPH30HTA B OTAE/BHOCTE. ECcimm Te mnm
HHEIE CpencTBa oCylLleHES paCoTaloT H& HECEONBKD I'OPH30HTOB,
STOD YYHTHIBAETCH [1ONO/IHATE/ILELIME pacHeTaMu,

4. Onpeaensierce o6l NPHETOK K KAPLEpY, pacmpenese—
HHEe NpHTOKOB IO YYaCTEAM H HX H3MeHeHHe Bo BpemeHE, [lng
JepBLIX 2TANOB pacieT LONXKEeH BeCTHCh o dopMynaMm HeycTa-—
HOBHBLIETOCS [BM>KeHMS, |IpHMepHoe Bpems, Heobxommmoe mns
AOCTH)EHHS YCTAHOBHMBLIEroCH pexKHMa B ciydae obnacreff c
(hEXCHpOBAHHLIMHE KOHTypaMH obeCneweHHoro MUTAHHS, oIpelie—
nsercs corsnacHe Gdopmyaam §IL7)-(IT:8), Lna GeamanopHsix
rOPH3DHTOB C Y/laneHHbIMM I'DAHHHAMH NHTAHAA HeyYCTAHOBHB™
m Htca PEXHM MOIKET ?!Me'l‘b MeCTo B TedYeHHe BCero nepHooa
SKCIUIyATAIHH Eapbepa,

TlpE omenke ob6iEx ob6reMDB OTKAYHBAEMEIX BOM HOAyYeH—
Hble BeJ/IH9HHb! [IPHTOKOB [10MXKHEI CyMMlpDB&TbCﬁ C BenE4YHHOof
OHOAEMDI'o NMOCTYNNEeHHS B Kapbep ATMoC(EepHbBIX HNH TRBILIX
BOJl.

5. OmenmrsaeTCs BOSMOXKHOCTE ZONONHHTEnBHOro (mo
cCpaBieHEN C “oCTeCTBeHHHIMH” YCHOBHSMH) HDHTAHHS I'OPH3OH~
TOB 3a CYeT MEDHARTPaNEM K neperTexanmd ~/ , [Ina sToro

x) B =acrHoCcTM, 3a CcY9eT EHOMIBTPAINK . HA Y4aCTEAX BCKPHITHS
EApeEepoM BOOOHDCHEIX 1ACTOB.
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CHASANA MOTYT ECNONL3OBATLCS rpyGo NpEGmnkenrnwe UPHEMS,

a: [Ons ONeHKE BelEYTENH CYMMAapHOfi [ OMONHETenbHOR
EHENBTPANKE MOXHO NONL3OBATECE (PopMyiioft Quue= WF,
rae F - mmomans EMPERALTPANRE, W — yOenbEas Oo-
nonBETenbLHAS (mD CPABEEHENX C eCTeCTBeHHofi) HEMEALTpanEY,

6. [ng oneHKM BeNEINEM HEPeTeXKAHES MOXHO BeCTHE pac-
gerT ne dopmyne:

AHi Y

my, v’ (156)

rAe HAOEKC "b” OTHOCHTCH X pcqﬁeuanmeuy ciow, i1 -
moMepa yTacTxop obnacTe GEILTpANNH, B Hpeleflax KOTOPHIX
BONNYHAA YOENbLELX PACXOLOB IepPeTeKANHS MOXKET UPEHEMATE—
cs npEMepHo mocrosumof, A H; - menwuxna pasHoCTe# ypoBEef
B3AEM OOEHICTEYOILEX TOpPE3OHTOR B npene.nax i ~To: ylacTEa
(omperienieTcs IO MBE3OMETPEYECKEM xpumm. "HQCTPOSHHBIM
Gea ysera meperexarEs), §; =~ mromans 1 — ro yacrxa.

Quep= % ®y

s, Ecnx menmvERH Q-u #nE Qpep COESMOPEME! C
onpeneneEELiME panee (6e3 ytera sTEX Oponeccos) BOACUPE-
TOKAME, TO HeobXxomEMmo NpomeCTE Gonee TouUHEf pacieT C yite-
ToM HE(QEILTPANEE H IepeTeKAHHS,

8. IbayseHHse BenATHAL NpPETOXOB OUNEHABAKTCE C TOUKR
SpeHHES HX BIHSHES H& YCIOBHES BeleHHS ropHEsx pabor ® ycTofi—-
4EBOCTE OTEOCOB (pa3m,l); manee BO3MOIKEH [B& BAPHAHTA:

a) ecnm sarpafHTeNLHOro ApeHaj)ka He rpebyercd, TO
pacdeT 3aKaHYHBAETCH oUpenelleHHeM NPONYCKHOf CHOCOGHOCTH
OTEpPHITHX HOPEGOPTOBHIX XKAHAB, & Taxxe DApaMeYpoB TOPESOH— '
rTanpHOro HpRGopYOBOro nApeRaxca (eC/iH of mpEMeHSeTCs);
EpoMe TOro, HPOBOOHTCH pacwer YpoBNef B HECKOJLKHX Xapax—

6) ecnm mpoBepxa moXa)keT HeoOGXOAEMOCYHL 3ArpalETENb—
HOre HNpeHama, To NPOBOONTCH pankEefiuml paciter C Henwo
BHISB/IOHHS ONTHMAJBLAODR CXeMH TAKOTO HpEHAXKA; ANI 8STOrD
HAMEYAETCE HECKONbXO BOSMOMKHLIX PAHNOHAJILHLIX BADHAHTOR —
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B cooTBeTcTBHE c pasmJl, xax el E3 KOTOPHX PacCIATHRA~
ercs OTAeNBHO AN HeCKONLKEX XAPAKTEPHEX STANoB pPAGOTS -
Xapbepa,

7. Pacuer NpETOROB K OTKPHITHIM TpaHILUesM, JAPEHAXKHEIM -
LITPEeKaM, COPHSOHTANLHEIM CKBa)KHHAM, SALABAGMEM HS BLpa=
60TAHHOI'O MPOCTPAHCTBAE, & TAKXE EIVIDQHILTPAM, nponogmrcﬂ
HenmocpenAcTeerHp no ¢opmynam rLY1l, Jind CHCTEM BOMONOHH™
JKAIKX CKBAXHH, o6OpyNOBaHHbIX HACOCAME, & TAK)E BEpTHE™
xanbupiXx (H HAXKNOHHBIX) Ge3HACOCHBLIX CKBAMKEH, CKBOSHEIX (DHIB!
TPOB H T,NO,, CHAYA/IA TPOBDOMTCS NPHONHKEHHELIE pACYeT;- & -
3aTem - yroqumomnﬂ,

8 a. INpr6nmxenHnft pACYeT CKBariHH, oBopyOoBaHELIX HACOY
caMy,

B caryuae HeCOBepIIeHHEIX xorgommn, pa:maﬁaxbmammg
ncyxym A neoﬁxommoé THCIIO cinancny %y, B8 yIacTre, .on—

)it =iil

periensieTca Io tbopume

nr Qn‘ ey Eckl &0

raoe  Qy = npouanoni'reumoc-tb Hac

i Qy = ‘obmwas Benimm npnmaoi%mq;}my (eMad), . !

Fpu sTom CTie[lyeT NOMEHTE O, Heoﬁxg};mmpcrn BHFONHCHE
ycnosms “© Y1, > 0 *n'o ﬂPDBEpﬂQTCH bopmyn
'lm.l - Il 2) ripi 1‘1" 4 el G iglesapil

WO J{I’*E‘ H ":,D i
B cnyuae conepmannm xqwgomnon M p SLTE, pexome.
HDM"» PpadMK {pre:1 f“bﬁ’:gg ggm;‘:; . L msdi’ A

g KUW'&“&{&CHDH&. onpé}:leaﬂgﬁw hopmynohis,.... .

} 3%
A GG E (!ma-r‘ o
e (18}
M G, YASHBREIS . BREFOXM Ba: 15 STor M SARpeat 3P GhcyTe
Blm AREHANHAN, RAAAK ExERNrPaSoTe Broyr [ AouioBa it
rpagwxa.;%emrmmnmaonmmmh
7088, (. 55 Do, JRETROKAIOIIOND Ko OFEBCY (BCXORE WS HIOWYCTH
MOl Be/lMYHHH f3pIKA OINILIBAHHS MAH HHLIX TpeGoBamEMfi — CM,
paspensi 1 B Pl ) unm x BHyTpeHHeMy MApeHa>XHOMY KOHTYPY —
.eCliM OH CylLleCTByeT (HCXoas H3 ero ONTHMAILHOH IPOH3BOLX
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6, I'pebGnE>keEHENE PACYOT NOIVIOIAMILEX 'mn. CKBOI~
HEIX GEIRTPOB H T.H.

B cnysae HeCOBOpIUGHHHX XOT/IOBAHOB CIeAyeT HCXOANTS.
H3 YCJ/IOBHA: :

hq; =T, (1.8)
roe senwimEa h g onpenensercs mo (L.1) xnm(ill.2) mp=
L _
Jins CoBeplueHHBX KOTIOBAHOB PaCHeT ANAXOINYEH CIYIAD
CKBaXHH, 060pyAOBAHEHX H&COCAMH,

», Ha oCHoBAHHE NPEXKENOYHLIX pacieToR noabmpaercs
paccrasOBEA CEBAYKHH H MOLIHOCTEH HACOCHOI'D oﬁopynomul.
nocile Mero NPOBOAKTCH YTORHSWIUER pacyer COrllacEo LY.

rnliABA FH.

METOLR CXEMATH3 ALIMH YC/IOBHA ®HALTPALIMH

B macrodinef raamse PACCMATPHBAKTCA METOAN CXeMarEsa~
nEY ycnoBHfi GEABETPANHA, NO3BOAZIOLLEE oyTeM HEXDTOPHIX ONpaB-
OAHHEIX NONyLUeHHEff CYIUeCTBEHHO YHPOCTHTEH PACHETHYIO CXeMy,

. v
§l.Bunoenenne pacuieTHAEHX ReHT
TOK A

1. BonbERCTBO pacueToB, HPOBOOEMEIX MAjE CHAOMHEX yC—-
noea#i (a B pune cnayuses ~ H nas TRHOBEIX), BelecoobpasHoD
OCYyLIeCTBASTh NOCHe NpenBapHTenbHOro Aenesrs ob6aacTr GEML-
Tpanee Ha psa dparMenEToB, K&XKOHE H3 KOTOPHX MOXeY pac—
cunTaBATBECE O6ocobnenno. TaxeME dparMeATaME SBASOTCH
{ieETsl TOKA, NPAHHINAME EKOTOPHIX CAYyXKaT Abe (hHEXCEpPOBAHELIE
JIHHHE TOKA, HPEpO[AHLIe IFpAHHHL! HIJIACTA H BHYTPOHHEE IpPAHROE
ofnacTE GRABTPANEH — XOHTYP Eapbepa HIAH OPeHAX<HHR EOHTYP,

28



2, [Ons pacieTa HEeYCTAHOBHBIUIErocHs ABHXXeHAS meliecoob-
pasHo HCHOJB30OBATH DPHHEOEN HOZI EPYeMOCTE NHEEE TOXa
/3/, cornacep xoropoMy GoxoBnie H JIBHT OCTANTCHE BO
BpPeMEHE HeHSMEHHLIME, T.e, TAKEMH >ke, KAK H B yC/OBEYX
ycTaHoBEBLIeACS dunprpanes (DpE OOMEX H TeX ke IrpaEEYHBIX
ycnoBrsx), Taxoe mpenmonoKenNe OaeT BIONHE HALEXHLE De—
SyNbTATH /18 YC/AOBHf KBASHCTANNOHAPHOID DPeXHMAa, T.e, O
6ONBLIEHCTRa CIy4aeB, NPefCTABNSIUEX NPAKTHYECKHE HHTEpeC
mpé pacueTax oCylleHEd kapeepoB (rn.l § 1). B mansbuefituem
6yner nexazaHo (r.lY § 1), 9To B HekoTOpHX YCNOBHIX He—
necoo6pasHEc OPOBOAHTEL NOCTPOSHEE /IGHT ToOEKa AN HEeCKOoNE—
KHX STANOB BOAOUOHH>KCHHS,

3. INNocTpoeEre EEME TOKA, OpencTaBAsSOIUEX cobofi Go—
EKOBHE T'PAHHNE JIGHT, MOXET NIpoBOOHThECE HA Mmomensx (pasn,
1Y) mnm rpadmweckr, ['padmveckoe mocTpoesEe xaxnof pac—
q9eTHOR NeHTH ToXa nejecoobpa3Ho NPOH3BOANTE B CAeAYIOLUeM
nopsaxe: a) BGAESE paCHUeTHOro Y9ACTEA, B nepBos UpRGinKe—
HEN, HEAMEZaTCd SKBHOPTOHIBAJILHLIEC JIHHEE; 6) HopManbHe X
HEM OpoBoASTCHE [ABe JHHHE TOK&, obpa3ylliRe NeHTY TOE1;

B) nad xaxrofi SweRxu ompenensercs pacxon Q, , xoropuf
oOL9ED, B NepPBOM HPHGIH)XEHHH, DKASLIBAETCS pPAa3HBIM [N
pasMEYELIX S1eeX; I') C YYeTOM XApaxTeps H3MEHeHHE Be/THYHH

Q,. BEOBL IPOESBOARTCH HOCTPOSHHEC SKBRIOTEHIHA/ILHGX fIH~
HER H, COOTBeTCTBeHHO, /IHHER TOKAa [0 Tex Iop, nmoxa me Gyner
NOCTETHYTO UOCTOAHCTBO BenEikE Q. nng Bcex Sveex HeHTH
YOEA C TOYHOCTHIO mnopsaxa 5%,

4, Kpareprem nns Beifopa xapaxTepAbx /IeHT Toka ABis—
ercs Ex nnmEa (T.e, paCCTosHEe OF BupaGoTKH N0 KOHTYpa NH—
TaHEA) H gpueprammd, O6LMAEQ XapaKTepuad neHTa ToEka BHOHpa—
eTcs TaxEM 06pasoM, 3ToGH pe3ynbTaTH IEAPOredADrHIeCKOro
pacieTa no /ieETe MOXHO OLUI0O pDACHPOCTPAHETEL Ha HEXOTOpHE
ODpHEIeKaIlHA CexTop rEAPOAERHAMHIECKOf CeTKH.

§2. [Ipeasenennse nn1aEoBOF O
O0TOKA K NADCXOMY DOHEHOMEDEHODMY

1. Npr cnoxkEex odepTaHmax obnacThR GEILTPaRER Eeleco—
ofpa3Hp npEferarTh X CXEMATHIANNE IMIAHOBOI'O YCTAROBEBINErOCH
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[RIKEHES JIOCKO~NAPAeNLEEM [BIDKEHEEM, T,e, JABIKeHHEM,
HPH XOTOPOM BCE JIEEMH TOKA BAAHMHO napanne;:;,’n‘u. Ins sToro
cnenyer paatuTh oﬁnac-m tbnnb'rpanua Ha orgenbme xapa'l'rep'-
meie peuTa. Toxka (§ 1) = npmcrn HX K sxnmneﬁrnm mtoé-

xm{l[){‘ §

T e

B b-/op
rnoe (T) Cpeﬂnee DTHOLLIEeHHe u.l!pﬂ:m «oTcCexa mn"ﬂ I‘&
ero.anuRe (pEC.2), XoTOpOE K OHEDDD.CLH!:IX cpen EBnSieTCH
NOCTOAEHEIM BORE BCOR JeHTH, 11° il - WECNO OTCOKOB -JeH—

T B mETepRane (0, :n'q] ' xoropoe Moxce'.r BHIpA’KATRCH -H Hpo6~
HEIM. SHCIOM ‘acg LI neficTRETeNbHOE H pacieTsge paccroa-

b mEE OY pdccmarpnaeum TOUKH 1O~
YoEa Oo nny'rpelmek mmﬂ nen'-—
e, [ng oﬁnemem pac:-ié'ron ne-
necooUp&sBo cfpdn'm ‘rp&ﬂmx 3a~—
‘nnc‘aMoc'Nf ‘Jcp ==1f (xn} K

i
2 Ecar npoRom#MoCTE !,Io'rom
B-Opefieaax JeHTH MeBdeTcH, TD
-5TD OOCTORTEABCTED: JOIDKED  YHET
. THIBATBCH UpPH UPHBeAEHRH ACHTHI
K nnnc!;oﬂ: ONg "ere BepENnHe

o o — ﬂmum ) X
I (D) R ity S
Prc.2. CxeMa 7eHTH TOKA. T- & AanE POAM AN D Rrad
~LER ETCT T X, 3.0 . mfu‘? iy i 2
-k v : I(;'Bi' l E J: - i E 2T i ."'{n..2)
= e £y 4T G!] n {:‘] ]g,' 'l/t "" J o HrR
.w:té hm = m-lﬁpaanan pac'lqmm{ npoaom;akrh (Wo-
Bas na BCefi MEATH TORA)w:. . D TaeTae BaTuloRker 347
. IOna GeSHAUODHEX IOTOEKOB
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3, B n;umeml.leu pacuer .BeaeTes Xo ocumnot 'dmy—
Myne naacxwapmmeuhnm noTpEa: :

‘_ () - ‘l;z(xa)
‘1.-__»,» 2 (%=%)

H

i

n\,

-,
u-i

W
OpX NOACTAHOREE B nee mecm AefCTBETeNbREX, PACCTOREKE |
( % ﬁk 2 EPMEHBH#HX ( %p ), caEMaemMbix C rpadExa

i XA,

§3, MpuunEn “6onbmoro Eoanouana”
X BellUuSHEHAE yCNOBHOTIFOD Papg®Ryca
BAHESHHES

it A

“ﬁ o PEasl -."{- AL -n_-_'?":.-."
1. l'Ipn pacdeTe OpPHTOKOB K EKapkepaMm, & TakXe X-Hpe='=
HB}KHHM C‘HC'I‘E‘M&M Mp)KE'P umpnxo I[pmﬂnﬂ!l'lgféﬂ, _ﬂpgmﬂ

G, Tonifgiat S0
'6onbm0r-u xgl T R . ; .
Lk A AT Lol 1 e " FEVEY "“h'. R T
S KeROTOEGe (hi i ‘2 BTn unl ¥

Q\B#_ 1,1’]_ ﬁ ,1’1‘ AT M B L [ A(Dl‘# =i

IO TiguiTe PHpenenaeTcs Cornacug § 4, a R - cornaceo
§ 3 n.B.

o e ’.---.m-.-m.!,w-.n.-.. i M o 2 L A g ans A R e g S A i

32, S-r_gm NpEHORIOM MOXKHO O/ BAOBATECH - ~ TR BB HOHEH
yCoBHS /?/'.;CW = 0;1:: 4 roe 81& T MEHEMBIILIOE: PRC~
CToSHHe OT HEHTpPA [peHs F10 xou'rypa netanns;,” fgscapen
ConbHx-paeMepos {ROTAOBARET, Tpammex); AOMKHD,  KPOME TOrD, |,
BLIONHATECS éoomomeune 0% J%L} 0.5, .vne . . = MaxcE- .
MANBHEE pasMep B ﬁunn,{ onage), HakcHen, ang yciosug
HeyCTaHOBEBLIEHCS | hznbrpannn rvelted ROBQUEATCURALE. XpE~;

TePHE NPHMEEHMOCTH, npl!,hﬂgeum K_ ‘Gonhmw PEONQBBY s, o
(ray & 3)7

¥y s

3. Ipuvguenue g "GonbiioMy xf;mo.uny" apngeTcd ynobHEM
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¥ obdexrRBEHM OPHEMOM, HO3BDAMOIIEM Jerke ONPefe/iuThb
BenEgERy ofinero BOOOHDATOKA B THRHOBRX ycnoBmEsx, Bmecrte
Cc reMm, pacter no dopmyne "Gonsworo xononuna” oOHYHO He
HCK/II09aeT HeoOXoOEMOCTH onpeneneEEds NPHTOECB IO OTOENE™
HHIM Y494CTEAM KapeepHoro noid, TaK Kax, B ofilem ciaysae,
pacupepne/sicEHRe NPETOKOB N0 NepEMeTpPY Kapbepa BeCbMa Ee-—
paBHOMEpHODe, ,

4, Ona pacuera ypomeEefi dopmyna "Gonbuioro xonoana”
MOXeT HCIO/NL30BATECH TOABKO IPN OCECEMMETPHNHOM [BHXKe—
HHH,

B. Ycnomaufl papsyc B/EAHES,

B dopmyny “Gonpluerc xomoima” BXOANT BONHIHEA YC/IOB-
HOI'o pajRyca BARdENE, DTPT EHApAMeTp dBngerTCcs pacueTHOR
BenHiEHOf, NoACTANORE& XoTopoR B dopmyny “Gonbluuoro Kolloa-
na” no3BonseT HOMY1HETR “TouNoe” SHAYCHN® BOAOHPETOKA,

1. Onpenenenre YC/IOBHOI'0 PAAKYCA BANSHES OpPE YCTAHO—
suBlrefics pEABTPanEHE,

a. B mnacrax ¢ $HECEpOBAHHHIME I'pAHEDAME And yCioB—
Horo papmkyca BnmdErs R npe ycramosmsuefics pHALTDANHEE
noNy4eHH AHANETHYECKHE BHpaXKeHES Aid HEeEOTOPHX IpocTefi-
wex {TEmoBEX) rpammtEnx yciosr# (Tabm,1) 710/,

Ta6neoa '1°
Ycnopes nETAHES B B )
CTOEa BOOOHOCHOTO CxeMma i
. nna B

3

2
L
1. Kornoman y pexs :
(y nenefingi rpansmu . R=2L
C ODOCTOSHHLIM HAIO—
poMm) o1 .




2. Koriacees B yray mMex-
Ay AByMst I'pAHHOAME C
NOCTOSHEEIM HAHOPOM.

3. KotioBa®r B yraoy mesx— Ly -Isz
LY rpaBEHieff ¢ DOCTOSHHEIM N R=2L “1—?+‘l
HANOPOM B HeNpOMHNAeMOoi - ‘o
rpaEenefi.

L
4, KoTnoBad Mexxny AOsy™- ? _RL

M I'paHEOaMy C MOCTORH—
HpIM HamnopewM.

f

s L AL

5, KornoBad mMemuy rpa-
HHNefl © NOCTodHHBIM HA~
I:opOM M HeNpoHAL&eM o
rpagunefi,




r7ioBAH B EpyroBoff
TH C DOCTOSHHLIM
)OM Ha Trpasufe,

6. B BeorpamMYeHHAIX NIacCTax

B ycnopmsx HeOrpaEHYeHHHIX NIAcTDR cihenyer naberarn
UCHONBL30OBARRE BeJMYMHE " yCTAHOBEBIUErDCH paZHyCca BIHAHED,
a NpoBOOUTH pacdeT N0 (hopMyllaM HeyCTAHDPBEBLIETOCH ABHIKe-
HEA. B YaCTHOCTH, HEe PeKOMEeHAyeTcCHs NHPEMERSTh H3BeCTHbie
dopmynet Kycaxkusa ® 3mxapara, JIEmip ond BOOOBOCHBIX I'OPE—
30HT DB, NDIYYAIUIEX NETSHEE 3a CYET NepeTeKaHHd, KOr'[& H
B YC/IOBHAX HEOrDaHHYeHHOr0 N/IACT& MOXKeT CPaBHHETENRHD
6LEICTPDP HACTYNETE YCTAHOBEBIURECHE pexkEM, nenecoobpasro ¥c—~
NOIL3I0BATE 3aBHCEMOCTB /11/:

R = 1,123 |K 2mwmy” (11.5)
¥ g



rrne sanexc " B orHocETCE K cnaGpnpoHERaeMOMY CHDIC,
oTHeNdoueMY PACCMATPEBAEMEX I'OPHSOHT OT BOJOOCHIEBHOTD
rOpHEa0HTA, 34 CUYeT KoToporo !IDDECKDMT_ NoONNTHBAHHE,

::ﬂ_ﬁ;’é)ﬁ BMeCTO Cbopuym'.r (11.6) cne-

OyeT noab3sBaTkCH dopmyiiofi:

R= exl?[ };1“{(12)]1-0 R

exp (%) = €%
roe Ky 1 K, - dynxnux Beccena I'{ pona, CooTBeTCTBEHHO,

HY/IeBOI'C M NepBore IopaaxoB. s yaobcrea pacieToB pexo—
MeHAyeTCH rpadMx, nNpercraBieRHol Ha puc,3,

Mpu =%

(11,5a)

K,(x) Ina Geananop—
| XK.,(%) HOI'®0 TOpPH3OHTA B
{ dopmynu (I1B) u
24 {I1.,6a) BMecTO

: ¥ m ¥ nopcramiua—
eTcs BeminHa h:
L (nepsonanansras
MOIUHOCTE Be3na—
NOPROro GOTOEA),
®opmyner (I1,6) =
{11.5a) npumenEMBI
12 JAHIUL B TDM CHAyuae,
\ KOrzla ypoBeHbL OH-
, TAIOLIEr'D I'OPEIOHTA
08 MOXeT CHETaTHCH
N\ HEe3ABHCSINEM OT
~ nepeveKasHd, 4ATO
04 OOOYCTHEMO, eCilH
erc OpoBOOEMOCTHL
npeBpllAeT OPOBO~
g 7 z 3 A 5 OBMOCTE paccMar—
pEBaeMOro ropH3oHTAa,

Pgrc. 3. XK MMHAMYM, B

B 204U paa.
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' 2, Onpepnenenre YCMOBEOrO PACMYCA B/IMsHUS NPH HeyCTa-
HOBRBILUEMCSE pe<HMe (PHIBLTPaNHH, s

a. BenEuEHAa YCNOBHOIC pafNyC& BIHSEHS IPH HEeYCTAROBEB—
wemcs pexkxkme / R (1) / MoxeT HCmonb3oBaTECE MJISl onpe~
[lefleKEsS Be/IE%KH BOMONPHTOKOB NPH 3a71AHHOM IOHHXKEHHE HA
_KonType npenaxa, npk ycnoer R(V)<Rx, rme R, - pac-
cTosHEe Ao Onxxkafilwelt rpaHHuLl maacra. X

6, I'lpE oceCHMMETPHYHOM LOBH)XXEHHH B Ge3HANOPHBIX I'D—
PE30OHTAaX, IPE HOCTOSHHOM YpPOBHe H& KOHTYpe ApeHaxxa /28/:

R(t)=nr +Vaat . (11.8)
EciE IOHE)>KEeHHe He KOKTYype ApPeHA&XKA MeHSeTCs IIp 3aKo—
By SV, rme b uw d = nocrosmmbe BenwuEHEl, TO
/134 )
i+ 4o
R(t)=+_+ Y
(V)=ry {(1+24) ot . (11.6a)

B. B YCMOBESX INOCKOIG OfEOMEPHOIO MOTOKA MOXKHD N
ponb3oraThes dopmynamu (I1.8) u (I1.8a) mpr vy <0 /24/.

r, [lnd HaOOpHLIX I'DpU3CHTOB n*daopmynu (I1,8) r (I1.8a)
EMECTD [+ 9 oHoacTapnaeTcs (=1 .

He TToESTEe "HeyCTaHOBEBLISIOCH palHyca BIAHAHEA" oxka—
ALIBAGTCHA INOME3EEIM J/I8 OPHEHTHPOBOWHOI'O OHperlelleHHS Bpe—
MeHE b s 110 HCTedeHMH KOTOpPOI'C HACTYNAEeT PexuM, [1oC—
TATOLHO bynnaxuﬂ K YCTAHOBEBIIEMYCH (IPH HANHIHM BHEILHHX
rpaEBl € NOCTOSHHBIM HAIODOM),

I'pu nocTodHEoM Hanope Ha KoHTYpe Apemaka:

2
- (B_g i "k,)

IL7
o (ILT)

by

- -
%) I'pusonemuie GopMynsl HeNpEMEHHME MUl pacYera HeyCTaHo—
BuBLIelicE GUNLTDANMY NpH HANHYEH NepeTeKaRHd,

a6 -



Tpu nocrosnEcM nebETe OpeHaxcHo# ycrasoBkH /31/:

2
Ry
o

B dopmynax (I1.7) u (I1.8) 3a Ry npaEEManT OeBCTBHTENb—
HbIE" PACCTOAHHS 00 OMHXKAHNIEX KOHTYPOB NHTAHHS,

by~ (0,5+ 0,8) (r.8)

Tagum ofpasoM, OpHEHTHpPOBOMHEI pacier mpE U < Ty
MOKHO BeCTH No (QOpMYaM HEeYCTAHOBHBLUEI'OCH [BHKEHMS IS
Geckomeusoro nnacra, a npg 1 2 ty - no dopmynam ycra-
HOBHBIUEI'OCS PEeXXHMA [/ KOHEeWHOr'0 INIACTA C (PUXCHPOBAHMEIM
HanopoM Ha KoHType NHTaHHA,

§4.0npenenesse NpEBegeHHOTFD
panoHEyca Kapbepa U OpeHaoxXHOoH
CHCTeM &

Ina pacuera o6luEX BOAOHPHMTOKOB K I"OpHeIM BhipaBoTxam
¥ [peHa>XHLIM CHCTeM&M CAOXHEIX ¢ opM B IUIAHe, COIMIACHO NMpEH—
nuny Gonbworo xononma ( § 3), unenecoobpasHo YCNOBHO NpPHBO=
AuTh BeipaboTKE K Kpyriio#f B nnaHe dopMe, a IpeHa)kHble CHCTe™
MH — K KolebOeBoMy pany. Panouyc V), TekKod OKPY>HOCTH Ha3bl~
BAIOT NpHBeOeHHEIM pPAINYCOM.

1. Ang XoT/OBAHOB HMAH KOHTYPOB NpPHMEpHO NpSMOYTONbHOH
dopmer /1073

=22, (11.9)

npuYeM 3HaYeHHe 1] B 3aBHACHMOCTH OT OTHOLIEHHS S Ha-
XopOHTCH B Tabm2,

Tabnuna 2
v/ d 006 | 01t ] 02 | 03 | 04 |05
Y 1,05 1,08 | 1,12 1,144 | 1,16 | 1,174

2. [ng BripaboTOK ¥NE KOHTYPOB cioHoi thopMmer /10/:



"8“%"‘;_1'23: wr , (11.10)

roe Ty -~ paccTosHHS OT pacdeTHo#i ToukH (Hanpumep,
OeRTp BoipaGoTKE) [0 XAapAKTepPHEIX TOYeK HA IlepHMeTpe BhI—
patoTKe HMHE ApeHaXKHOr'o KoHTypa (HanpAMep, yIVIOBele X
CpefMHHble TOUKH); 1 = WHC/IO X@PAKTEepHLX TOYEeK HA me~
pEMeTpe BepAbGOTKA HNH KOHTYpA.

3. Ona nuseftmoro pina OpeHaHbBIX ycTpoficTe /4/:

6 o) -
Wn=fln)-g B + o, (11.11)
roe f,(n) ~— ompenenserca mo pucd, B~ nnmEa pana,
n "= aAcno cxBaxmH,
Jotm
-

12

_ wq , ' | >
08

q o 20 J0 40 5 60 70 8 W n
Pec..

4. Tlpr paBHOMepHOR CeTKe ApPeHAMHEIX yCTPOoficTs /4/:

V v ()

> IT.1
V-1 ! et

1’.&* (P



ree F = O7ICLIANL PACHOMOXKEHHS NPEeHAXHEIX YCTpol-

CTB;
9 ~ napameTp, onpenensemsli no Tabn3.
TaGnaua 3
L b 7 8 15 2b 100 200{ 225
(P 0.8 1,0 .| 1,1 1.4 1,8 3,8 4,90 5,2

§5. TpyPenensEe HeonHEOPOOHKEKX B
P APpTPANDHOHEOM OTHOIIE HENK
TonMm K OO HOpPOMOHEBSHM

A, TIpuBesieHHEe CNOHCTHIX TON{ X OAHOPOLAEEIM

1. Tlpu cooTHolieHnE ODpoBoARMOCTeR cnoer memee 10:1,

a, [pe BalopHOM [OBHEXXEGHUM IpHBeHeHHe CHNORCTO# TONIUE
X ONHOPOOMOf OCYLUeCTB/AeTCSH NyTeM oCpenHeHES KosbHIBeH—
TOB (PENLTPANEM OTAEALHEIX miacToB /19/:

b H .
* l:p= _":!_E"Lyit_ i {;]:13)
L my
1=]
roe n = WHCIID CHoeB.

Cpenlmf Kosh(DHIHEET MBESONPOBOANOCTH ONPENENAETCS
dopmynot /6/:

¥ 4 nokimg
aep= L kim/ B b (IL14
L= R )

6, Ona GesHanopHoro NPBH)KeHES BBonETCcH (QyHrmus H, K,
IMepurckoro /19/:
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‘Pr=(b n? - i kymy |:h = Zi]. (11.15)

2 Jpacy. 3=y
roe h - MOLUHOCTE Ge3HANppHOTO NOTOKA B pPACCMATpPH-
BaeMo#t TOHUEKe,
Zi ~ paccTofilHMe OT CepelHHEl EKakaoro Cjiod Ao

ropH3oHTaNEHOro Bomooymopa (pEcC,S).

I IIil Jﬂ-‘.‘.Hi

o ——————

oS ————

]

el : L !

SRS i IR 1 R KRNI M I |
PP PP TTTTRATITT I/r/lxllll PIPI7IAT 7T A7 7777777 *

Prc.5. Cxema k pacyeTy GeaHanopHo#l puALTpamME B yCIOBHAX
MHOI'OC/IORHO# TORILK,

PacueTt OPOBOOANTCH B TAKO# NOCIeN0BATENBLHOCTH:

1) crpomTcs rpadHx 3aBECHMOCTH ®; =f(h) , ans wero
B dopmyne (IL15) =aparoTrca nponanonbamun SpavcHEsMHE B
B nmpedesiAX OT MOLUHOCTH NIOTOKA HA KOHType npeHaka h,
A0 MOLIHOCTE NOTOKA HA KOHType muTasus h, ;
. 2) onpenensaoTCs HCKOMLIG Be/HYHHH PACXOOAOB, ANA 9e—
ro HCToNB3YITCH Te e (PopMynsl, 9To B And GesHanopHoh
danbLTpanAY B ooHopoaMoll Cpesle, HO € 3aMeHOH BeNMIEHL!
Ha dyuxnuio TEpEECKOTO ¢, » B COOTBETCTBHH C (11.15);

3) no cooTBeTCTBYWOMIHM GoOpMynam t':ieanannguoi bune-
TpaUEE B OAKOPOAHON Cpele, NoClle 3aMeHE! ﬁz.._ Ba ¢ .

onpependoTca 3HaigeHns GyHKONEE [ HPHHCKOro B TexX TOYEKAX,
roe TpebyeTcd HaiTH BenmuEHuel W ;

4) no noay9eHHEIM BeHYHHAM ¢ c rpacduxa (p=f(h}
r
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v

CHEMAOT COOTBeTCTByMOLIHe 3Ha4eHss W,

Cpenuuit koo HIEEHT YPOBHENPOBOAHOCTH ONpe[enseTcs
no dopmyne

n
(_7_; Ri.mi)cp
aw:-&*'—“-, (11.16)
P ep

n :
rne( Lk mi),;p onpeflensieTcs aHANOrHYHO BenuymEe N g
i=1

(rn.1,8 3), a nna onpeneneHus Mep PeKoMeHayeTCs dopMyna

n
I V (kym +kgmyt.. .+ kympg
Weg™ nl * (I1.16-a)

n )
n ]/ kmirkomtrkimg
=

P

Ecie penmpeCCHOHHAS KpHBAS paclnolaraeTcs, OpeEMyiuect—
BeHHo, B Opefenax BepxHero Ciiof, TO Cpeasds BoAOOTAAYA
OpAHEMAEeTCH paBHOR BoCOTOAYE STOrD Clod,

2. IMpe cocoTHOLEeHAR OpoBofEMoCTell cnoes Gonee 10:1,

a. Ecnn Gonee npoHENAeMEIl Cofi MEPEKPHIBACTCH MeHee
NpOHENAeMBIM, B Npefenax XoToporo, B OCHOBHOM, pacrojaraeTr—
Cf OenpecCHOHHAS MNOBepPXHOCTSH, TO MOMXHO CYATATH, 9TO pacier— .
HAS NPOBOMEMOCThH PABHA IPOBOAMMOCTH HEXKHErO Cilof, & pac—
weTHAS BOLOOTA&NA paBEe BOADOTA&YE BepxHero ciof, Taxoe
npeno/io}eHEe OKA3LIBAeTCH BHO/HE OOOYCTHMLIM IIPDH Ycno—

BEE /30/: - )fzic:'('__(; ‘Z'
M > 2,5+5
Mgepx” Mpeps

6. EcnE MeHee npoHROaemkeilt Cloffi nepexpripaercd Gonee
OpoRELAEMHM H NoZCTHIaeTcHs "Bofoynopem”, To AOOYCTEMO
ocpenHenHe, aHamoragssoe m.l.

B, Bo Bcex nmpousx cnysasx (KEpoMe oTMedeHHLX B Om, “a”
# "6") cnaGoupoHERaeMulll CiO# paccMaTpEBaeTCHd Kak OTHOCH~
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tenpHbl BOAOYNOp M pacieT BeeTCd DA3OEenkHo [Of KaX<ioro
BOAOHOCHOI® IopH3cHTa, NpH Heo6XoOAHMOCTH — C Yy9€TOM mepe-—
TeKaHnd,

3. Bce ynoMmsaHyThie Bpllie TPHEMB! MO OCPefHeHHIO Hapa—
MOTpOB IDOTOEKA OamwnT 3aMeTHYKR HNOrpellHoCTE NpPpH olnpefenesBn
ypiLBHedi B 30He, npmiiexkailefi K npeHaxxHo#i BeipaboTke, a ong
pacuera (ERALTpAaOHE K HecopeplleHHmM BripaboTram oHH Hepep-—
Ko Boofile HenpAMeHEMbl (3a HCKAlOYeHHeM TeX cnydaeB, A
KOTOPEIX HaififleHbl (DOPMyJsl, NpHBOASIIAE HeC®BEpLUSHHYIO Brlpa=—
6oTKY B CiOHCTOfl cpesie K coBepuwenmoi — rmll § 2 mB).
IMosTomy B nomobHsIX pacieTax cleayeT NpPHBREKATHL MOOEHEPO—
BaHHEe,

b. I'lpupenenre ¢GHABTpANHOMHBIX TOMLL,
HeoOHOpOOHKX B nINnaHe, K OOHOPOONEIM

1. B ycnopusix ycraHpembliedca GuibTpanus TAKDe NpHBeOe—
HHe TpebyeT mpenBApHTeNIBHOI'O NOCTpPOeHHs NIeHT ToKa, Nocne ge—
ro pacyeT Bepercs cornacio GopMmynam (I1.2) wne (I1.2a), Tlpm
COOTHOLUEHHE NPOBOMMMOCTE# OTAENBHEIX 30H, NpeBILIalolleM
2040, soHa ¢ Gonbiueli TPOBOAMMOCTLK MOXKeT UpHEHEMATECH 38
obnactTe maTaHEa (np¥ pacdere GEALTPanHH Bo BTOpo# 30HE).

2. B ycnoemax zeycranoBEBulefics GMILTPANEE NpABEIeHEE
HeoOHOpOOHOH B InaHe TONLIHE K oldEoponskoff, B obuieM cnydae,
He npencTtapndeTcd BOSMOMHEIM, TAEK 49TO HEDGIDLIKMHE pacHeThl
CrneflyeT NMPOBOAHTEL H& MoOendx,

B, Y4er conmpoTuBneHHs n.;ka BOLOEMOB

Y4eT BIAYGHHAS COHPOTHUB/CHES [I0K& BOAOEMA HNpOH3BOOHTCH
nyreM (PUKTHBHOIO yOJIHHEHHS NOTOKA HoA3eMHBLIX Bon (BOonb
NpeBapPHTeNBHO BbIENICRHbIX 7IeHT Toka — § 1) ma menmammy AL,
Koropasi OyneT oKBHBANIEHTHA B (OH/ILTPANMOHHOM OTHOLUEGHEH 10—
XKy Bopoema. PacuerHole dopMyns mns npoCrefflluBEX CXeM CTpoe—
HES N0XK& BOAOEM& NPHBeEHL! B Tabn.4,
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Tabnuna 4.

Pacwersas cxema Bupamenwe ana 0L

' . .
'3 > o. AL=Y ‘m%!cth(%{‘%;“)

= OpH CHMMeTPENAOM OABHXEeHHH

noroxa ( q,= q, ):
6.8L=V M (o) E)
¥, kmm,

~ gpE DAHOCTOPOMHEM [BHXKSHEN
(.q, =0 mnm q, =0);

npH 'bv—h'—-— >3

kmm,

AL=V 1‘-’%“‘-".

ol nl:T‘th( ‘ k‘l‘l“‘tm‘)

I". O npupenieEdn TOALL TPELUHHDBATHIX NOpOO
X DOHDOPOANM GHABTPYIOLIEM Cpedam

1. B mRacTogiuee Bpems cHYHTAETCH OOINENPHESHAHHBIM, ITO
paceeT (PHILTPANER B TPEIUEHEOBATHIX noponax B GoibIIHECTEE
Ciiy9eeB MOXXHO OPOBOAHTE IO TeM e dopmynaM, 9To H And
noprcTIX mopon /15/. HcrnwoweHrs B3 sToro npaemjia OTHOCAT—
cd X TeM chyiasM, KOraa BOAOIPATOKH CBA38HE, IJIABHEIM
o6pasoM, C TEOKTOHHYeCKEMH TpellMHaME (3oHaMH), ynaneHHer—
MH OPYr* OT APYra Ha SHANETenbHBIE PACCTOAHEA — NDOpAnKa [e—
CHATEOB H COT@H MeTpoB. B moooGHLIX ycnoBEsix, Tpebyomiux
NOCTPOEHHS HOBLIX CXE€M NRHIKEeHWs NOA3eMHbIX BoA, OGhiYRLe
CxeMH! (GPANBTPANNOHELIX PACYETOB MOTYT GHITH HCHONL3OBAHLI
nune € GonbiNEMHE OIDBOPEAME HIH >X€ Boobliie HONpPAMEHHMSI,
9Tp CBI3AHD, BO~NEpPBHX, C PEe3KO BHPAXKEHHDOH HEOAHOPOOHO—
CThID Cpe[ll H HeSCHOCTEIO CAMOIC NOHATHA BenW9HHH Iolepewd~
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Horo ceuenns GENLTPANHOHHOT'O HOTOKR, & BO~BTOPEIX — C
BO3SMOXXHOCTEI0 NepeX0ia AMHHADHOr'0 ORHXKeHns B TypOynerT—
Hoe, ITosToMy pe3ynbTaThi OpeaBapPETENBHLHIX PACYCTOB, BHIOI-
HEHHBIX R& OCHOBE MAHHEIX OeTanbHo¥ pa3BenkH, B TAKHX YCil10~
BUSIX clleiyeT paCCMATDPEBATL Kak cyrybo OpPHEHTHPOBOARHE; CO—
OTBETCTBYOLIEES YTOUHEHES NPOBOASTCH IO naHaund HabGmonenxi
B IepHoyi CTPOHTENLCTRA M SKCI/IyaTAORH Eapbepa,

2. Pacuer GEALTPAnHE B TpelUMHLBATLEIX NOPOO&X MOoXKer
IpPOBOAHTHLCH [BOSKD, B 3ABHCHMOCTH OT PACHPOCTPAHEHHS Tpe—
LUEHOBATHIX 30H, EC/E 9TH S0HH NpEYpOYeHsl X DUpefelleHHoMY
niacTy Nopon, TG paCYeT NPOBOOHTCHE B COOTBETCTBHE C YCiIo—
BESIMH 3ajleraHEs [AHHOrD Ijacrta (MR XaK 8 HAKNOHHOID,
AIE EAX [n8 IOPHSpHTANkHOro mnacra). Ecin tpemumEoBarocTs
mpEypodYcHa K ohpenesieiioff NoBepXHoCTHOR 3oHe (HampEMep,
TPelIEEL Kopsl BHBeTDHBAEEE) R pachpezie/ieHHe ee He 3ABECHT
OT 3ajeraHsd C/oes, TO pac9eT, KaK IPDARNIO, NO/KeR Opom—
ORTBCE AHANCTHYHO IOPH3CHTA/BHO SAa/ICraloLMM BOOOHOCHEIM
nnacram,

pnneneune Hanopno-b’eaﬁ.nnop—
2@ bEnTeETpPpPaODEE E HAaODOPHOMY
¥ 6e3FanNopHOMY OBEHEMXEHRD

g8

= me
520

1. Jna pacdera Hanopio—Ge3HAUODPHOrD YCTAHOBABILETOCS
ABHXEHMS NDA3EMHBIX BOA Heiecoofpas3no CBOARTH 'éi:o X yCNOB™
HoMy Ge3HANOPHOMY OBHXXEHHI NyTeM BBeneHES pacwersofi ray—
6men noroka /10/:

np=V 2mH—- m" (rL.17)

2. Lng paciera pacxofdB B YCHOBNSX HeycTal efica

sanopro—-Gesnanopiofi (PEALTPALRE MOr'YT Gunmxu

ClienyoiuEe NPHEGIEXKeBRLEe OPEeMb .
a) mpm BrmoaHeHmE CoorHomeHss /16/:

x &
03<— 1 YTZE_A<g us
0
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pacieT MOxHO BeCTX Ry dasscemoctx (I1.17), npr ompepeane—
HHE pasiEyca BANGHES IO (QOpMynaM [ns HAOOPROrD ABNXKEHES
(8 3 n.B); =

6) npe A < 0,3 pacwer MOXKHO NPONSNO/ETH HO OGLMLHEIM
topMynaM Onfl HaNOPHOTD MABEXXEeHW:,

B) np¥ A > 3 - pacwer MOXHO BeCTE mo obsraEsM op—
mynam nns Ge3RaunopHorop npukernrs (6Ge3 yueTa hamopoB).

Yxasarasie DpEeMel MOr'yT Oatk owmbxy no 10-20%. Ona
Go/iee TORYEOrD pactera NPHTONOB, & TAKXKe NS OIpe[encHAR
ypoBHeft EeoGXoaANMO NPHBAEXATL MOOEAKpPOBaREe,

§7.Y9eT YENOHA BE BOABECTOCTH
Boooynopa B ycnopESX 6Ge3amganopHoi
bEAbTpPpAOEEHR

1. B ycnopaa: ycTamoBEBluefics (DRIBTPAINE pacwer
Pe/ieTcs o BHAGNCHEHIM neataM Toxa ( § 1). [Ind mocTpoe—
HHY JIGHT TOKA HANOPLL HA I'PAHENAX OTCHATHBAKTCH OT HPOH3~
BO/ILHOR IOpE3OHTaNBHOR IVIOCKOCTHE CpaBHeAms, 3ayeM JeHTH
npesoasaTcd k miockEM (§ 2). Pacuer moponpartoxo® B mpene-
1aX OTOEeNBHOH NeHTH TOKA MOXKET NPOBOABRTLCH o (hopMylam,
BRBeNCHRNM [/ Cly9as IOPE3OCHTANBHOI'D BOAOYHOpAa, OPH 3a-—
MeHe Bupaxcenms i — hi sa (hy+h) AH,, ,
rone h,u hy — rAyORHH IIOTOEKA B CeYeHHMAX, NPOXOASLLEX
gepea TouxE M 1 K, 8 AHuk — paasocrs aBcomorasx
oTMEeTOK ypoBiell B Toskax M v K .

Taxofi mpeeM NaeT NOCTATOWHD XOPOilMe pPe3yabTATH IpM
COOTHOLIEHRHE HECXOAHbIX BeJIAYHH, OTParKeRHOM Ha pHC,B (=0-
BEa l). B npowmx cnyTasx pexomMesyercs HONL3OBATHCH rpada—
EaMN, DpencyasiesEniME Ba pecG /14/,

B nensx yrowHeWEd De3yILPATA MOKEC NPOBECTE pacueT
BO BTopoM npaEGamxenws, [las aToro onpeoensxorTes MOLIHOCTE
(ray6sHs) noroKa P pafe XapAKTEepHLX TOYCK JICHTH (Halioem~
HuX Oo HephoMy IpEGMsicesmm), NOCHe Yero NpEBeesRe JISHTH
R nnocxoll . cCYymeCTHIICTCS DOBTODHD, KAK [id LHOTUKA NepeMes—
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Prc.B. N'padRKE 3aBRCHEMOCTH HpHBeIeHHOTO pacxona_(q) oT
npEBeeHHOTD PaccTosHEE o obnacrm mmramus (L),

a — Cayualt npsMoro Yk/oHa BOAOYHOPA.
‘B — Cnyua#t oOparTsoro yxjiocHa BoOOYIOpa.
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po#t MoiwuHocTE (mo dopmyne I1.2).

2. Pacuer HeycranopmBluefic® GezsanopHo#t GHILTpANEE
npE MAKIOHHOM BoZloymope (HOCHe BblfelleHus NeHT TOK& aHa-—
norusAo m,1) MoXeT NpE6GNHIKeHHO NMPOBOAHTHCS HO QPOPMYIaM,
PLIBEIIGHHEIM JUIS T'OPE3CHTANILHOrO BoAOyUOpa, NPE 3aMeHe B
pux BengugE W Ha ( 1 +0,5ix ), roe h -~ ry6ERa

[IOTOKA B ToYKe C KoOpAERaTofl % ; EpoMe TOro, BenHYEHA
T ¢p B BHIpa>keHEH Koo(P(ENEeHTA YpPOBHENPOBOLHOCTH O
samensiercs senmumiolt (h +0,5 1% )gp . YEasaHEnf nprem

MoeT OeRaTh oluEGEY mno 20%. IlpE Heo6xoaMMOCTH monyde—
gEd Gonee TOWHOrC pe3ynbTATA ClelyeT OPHEHTHEPOBATECH HA
MOAenHpoBaHeEe,

3. I'lpr BONHECTOM BOLOYUOpPE B pACYeT MD/KHL BBOAHTH=
cd HAIOPHl, OTCYHTAHHEIE OT IUIOCEOCTH CpPABMEHHH, NMpOBeOeH—
HOfl C TAKEM pacieToM, 4Tobbl 06beM y4acTEOB BOAOYIOPHOID
crios, pPACHO/OMKEeHHBIX Bhile aToffi nmiockocTH, Oblm papeH obre—
MYy YHaCTKOB BOAOYHNOPHOrD CIIOH, PACHONOXEHHHIX HiExke ee /3/.

4, [1nsa oneHEKHE KOHNeHTPAOHE NOTOK& Ha YY4CTKAX BhICA—
9HBAHES, OPEYPOHYEHHLIX K NepeceEaeMbM ropHo# BbeipaGoTKOH
MEeCTHHIM J103KOHHAM CTOKA, pEeEOMeHAyeTCd BBOMAHTEL ~EKoabdE-
DHEeHT KOHUeHTpanuz”, BLIYECISeMEHl no dopMmyne

A= 1+p- —ifq—h-'L-—%, (Ii.19)
Q

roe b - wEpHAA, — rnyCHEA NOHEXXEHES, (g *
PACX0[, WOACYHTAHHEGLI OAS MAOCKO# NOBepXHOCTH "Bozoynopa”,
hn — rny6ura noToka y “mioza” B HoHHXKeHHE, NOLACTHETAH™
Had, KAK [ I'OPESOHTABHOr'O BOIOYHOPA,

= 0,44 ~ B cpexzeM HO NOHEIKEHHIO, p=2.4 ~ ansd BeHTEHbI
xooddEnEeRTa XOHNEHETPANEN BAONE DCeBOi JIHHAW NOHHIKEHHI,
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TNTABA LI

CIIOCOBBI YYETA M CXEMATMBALIMM YCJIOBHME HA
BHYTPEHHMWUX NPAHMLIAX OBJIACTH ®HMALTPALIMH
(HA KOHTYPAX KAPLEPOB U OPEHAXHBIX
YCTPOWICTB)

§1.3amMexa paOO0CB CKBA&DMXHE

GDEXTEBHEBMBME TPpPaHEWwWedSMHEH

(MeTon PEnebTpaAOKODHAHEHNLX
ConOpoTHBNEHHH)

1, Tpr pacuerax dEALTPaANEH K JEHe#MsIM H EOETYPHHIM
CECTEMAM BOJOHOHHIKAMLUHX CKBAX{HEH, CKBOAHHX H 3aCEBEAX
GEALTPOE B T.N, 94CTC OKA3HBAETCH YIOGHLIM, COIVIACHD Me=
TOAY SKBHBANEHTHLIX (QENLTPANMOHELIX ConporaBaeHuf /30/,
SaMeHHTHL pA[ CxBa)kEH (QHXTHBHOR CoBepiuesHOff TpaHiueed,
LAna sTore Ha KOHTYpPe CEKBAXEH BBOARTCH (DEKTHBEHE Ramop
(raytmea) no crenywomsm gopmynam /30/3

h th -—‘“LnH - ~
¢ T g (11.1)

nia GeSHaNOpHOI'O [IBHXKeHHS;

Q8 ., 6 _
2km m " ady (11.2)

L1 HATIOPHOI'O [ABHKEOHHS ,

Hq,=Hc +

6

1
B i _ =
HpaX<eHHE ? Lnﬁ I, Py, Ha3uBasMOe BHY™

TpeHHEM (HNLTPARHOAHHM CONPOTHBAGHNEM pA/ia CEKP&XHH, Mo~

weT GbITh oIpeneneHO MO HOMOrpaMMe, HpenCTABJIEHHOR Ha
pac,7. Benwumas hq,( q,) OpEMepHO COOTBeTCTBYIT CpelHHM
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Puc.7. Homorpam=
Ma AN olipeeneHas
pHyTpeHHero comnpo—
TEBNEBEAS KOHTYPAa.

rny6unam (HamopamM) Ha AEHHH CKBa-
KEH,

INpe 6nE3KOM pAaCIONOIKEeHHH CKBa—
wuE (O < m ) k penmuune Py
cnenyet Ao6aBisdTE OONO/HHTENBHOS
ConpoTHB/ICHEE, BLMECSeMoe no Gop~
myne /10/: (11L3)

tb,'m=ﬁ in7y,
roe T — BenuYHHa, onpepeiisemMas
no rpagEKy, npencrabB/lieHHOMY HAa
puc.10 (cMm.8 2).

2. NanepHefiluuii pacHier BeneTcH
no ¢opMynaMm, BolBeOSHHbBIM ONS CIIOLLI~
HBLIX COBeplUeHHBIX apeH (TpaHureir).
Hicknwodesnem SBASIOTCH TOYKH, yQaneH—
Hble OT pAne CKBAXKEHR Ha paccroshue,
menbliee O ; 3meck ypoeud (Hanmopsr)
onpenensiorcs no ocobolt mepeXomHoik
dopMmyne /3/:

=
=T 12— 28c

h hp K af (111.4)

roe }1 - pacdetHas rnybuHa, obyc-

nonnemms: OefiCTEHeM (HHKTHBHOR Tpay—

IeH, &j’ 2 - nuy-rpu CKB&>XHHB! H

ﬁ;f=———1,n Zsi.n ) -

Ha juHHM cCkBaxkuH ( 4 ~ paccTosmue

OT pacudeTHO# ToYKH n0 Gnmxkafiluefi CKBA>KHEBI); B YaCTHOC—
TE, A{ =0,11 gna cpenHe# TOMKH Mex Iy CKBa)KHHaMH,
pPEMep pacvderTa NpEBerleH B NpHIOXKEeHHAM No 3,

3. OmucauHpli npEeM NPEMEHEM B YCIIOBHSX K&K yCTago—
BHBLIEHCH, TAK H HeyCTaHOBERWeficd ¢unpTpanue. Ecne pac—
CTofIHHEe MeXny CKBaxKHHaME He npepbnuaer 100 M, To atTuMm
ODPHEMOM MOXHO HOTb30BATECH YiKe NpH WHCIE CEBAXHH,GONb—

weM OByx /9/.
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§2. MNpEReneEHe HeCOBepIWeHHNELDX
BumpaborToKk E COBeEepIlIeHHBNM.
Y4d9er HeCoBepummeHCTSBA
ApeXaxXx XoTrD EORKTYpPE

A. CkBa)kuHH B O[HOPOLHEX NAACTAX

1. B HamopHOM NOTOKE y4eT TEAPOAHHAMEIECKOro Heco—
BEpIUEHCTEA CXBAXKHE-OARHOYHLIX H/IK PACHONOMKEHEBIX OPYT
OT [lpyra HA PACCTOSHHMH, NPEBLILAIIIEM MOIUHOCTE BOIOHOC™
Hor'0o NAACTA - NPOHSBOLHTCA IyTe€M BBe[leHES DACHUETHOro pa—
O¥yca cxpaxuun /10/:

Tee = o1 (111,6)
css? @I o
¢

(o6panRYeHnS SCHH ES pECS )X}

Ble -

1=
€ ~— ompenensercs mo rpadmxy (pmc,8) mpm E=mc—1.

-%
exp{x)= € = ofpauateHne SKCnOMeHERmANLHON QyNXmEE,

. I'pr n_bub:_a_onannn rpatEEOM ClleayeT HMeTh B BEAY, XTO '
g(1)=¢(1-1) . On= dmabTpa, HPEMAXAKINEro X XPOBIC HIN
noAoluBe nnacTa, ok EaxonETcs mo rpagExy (pxc.9).

2, [Ing CKBaXKHH, NefiCTBYOILEX B YCNOBESX GeSHAMOPEOID
NOTOEA, Y9eT MHAPO[HHAMHYeCKOro BECDBEpPLIOHCTBA OCYyILeCT—
Bisercd, B NpEHNANC, aHanorEuEbiM ofpasom /10/, mpm 3amene
MOLIHOCTE NOTOK& 1 pacueTHOff MOWHOCTBO . h, Ang Gea—
HamopHOr'e NOTDEA:

a) » ofuiem cnysae BenmwuEa h,, unpenmei'cn dopMy—
no#t /30/:

n
x) B cnyuae saromnensore ¢unprpa U BCerzia HaMepsgercd
anuapf# ero pabovefi wacTH,

Al
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h U ey Pegc.9. Npadex ons ompene~

Pxc.8, pathEx k onpefiefeEmio  jieEES NpEBEOCHHO'D palByca
IpEEeieHHOT'0 PALEYCA CEBAXKHHb. HECOBEPLICHHO# CKBAXHHBL

: 0
hM=]/h%+—Q—9--Ln L

K T
[1] =
roe Q -~ nebHT, EOTOpHil EMena Okl Ta >X€ CEBAaX>EHA,
6ynyus coBepiuenHo#f, k¢ - rnyGEHa BoOel B CEBaXXHHe,DT™

cunTaHHas oT “Bomoynopa”;

6) npE pacyeTe CHCTEM BSaBEMDAefiCTBYOLUHX CEBAXHH,
paGoraouxx B6NE3E HeCOBeplLIEHHOr® KOTNoB&AHA, 3HAkeHEe ),
nenecooGpaSHO NPEMEMATEH paBEEM TpebyemoRi rayGEHe noToxa
HoO3eMHBLIX BOJ HoN [IEOM HeCoBepILeHHOr'o KOT/IOBAHA;

B) B ciiylae COBeplLIeHHOro KOT/OBAHNA B KadecTBe h
nNpEHEMaeTcd raybEHa nmoTtoka h Me KOy CEBa>XHHAMH Ope—
Ha)KHOr'o psnea, onpepnenseMad mo Gopmyrne (Ill.1). Beneusma 1
NpHBEAMAETCH paPHOR MJiEHe pabouefi wacTy dunbTpa — Ang
CEBaj<HH C He3aTomneHRLM (ENLTpoM, Enm eBenmukee ( hy - €)

~ Ons CKBa)XEH C S&TOmIeHEHbIM GHIBTPOM.

3. EcnE cKBaxkHHE! PACHOMIOXKEeHs! [APYr oT Apyra Ha
paCCTOAHAH, MeHblieM MOIMHOCTH BOLAOHOCHOIO IVIacTa, TO BO3—
HEK&eT [OOONHETeNLHOE CONPOTHBEJIeHHEe 3a CYeT B3aHMopelcT—
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xpaxus /10/. B sToMm cnysae Ty, ONPeengercs.c
M “koaddHIHEeHTa HeCOBepLUeHCTBa [peHa)KHOro KOoHTYypa

”~

spMmyie:
Yoo = X T Yoo (IIL7)
. 1-0,96 V5’ nl ]
T= exp [—*-—ac‘;-—-—--tn sin e _ (1IL8)
6 . BeJIHYEHAa onpeﬂeﬂﬂe!‘éﬂ nop r‘pﬂ"'

3pgece 0= W
y, npepcTaBneHHomy Ha pHc,10.

7.4 asaft [ns coBeplIeHHEX CKBAMHH, UPH
6nE3EOM HX PaCHO/ID}KEHHEH, -

i . B. KornoBaHsl B TpaHlue® B
7 = = ONHOPOAMEIX HIACTAX.

- 1. Hecopepiuennse BrpaboTEx
( rpaniien, KoTnOBaHLI) COIBLUEX pa&3—
Mepor B mnane (2b>m mmx 2H>hg
roe ‘b — wHEpHEHA BRIpaGOTEE), MOX™-
HO pacCYHTHIBATL EAK COBepilueHEEIe,
€CnE BHUIDAHEHD ychioBre /T/:

B = '
1T T | — 1 T ; h .
H =EEEE 2 <01 wm =2& 0,1, (1.10)
o Ry Ry
' } IF roe Ry ~— MEEEManbHOE paccTofHEe
Oo rpaHEmsl obnactE dunsTpanns,

,,_._ e 2. Ons rTpamuefi co CpaBHHTE/Ib~

W e 04 0 @ 07 08 0 15 8HO M&IAMHE HpllepedHHMHE CedYeHHSMH

(b < (0,5-0,25)m mnmb < (0,5-0,25)h,)
>uc. 10, I'padux ans on-~ nenecoo6pasio BBOARTHL HA KoH—
penenenas Eosbdraued~ Type Tpamuer (uxrTHBHnfi Hanop /30/:
ra HecOoBeplLUeHCTBE [Ope— ’

HaXXHOI'C KDHTYpa .

2



nns Geaganopeex Box (pec.lla):

== 2 _(_i_ _.1}_3.. 4 (LL11)
Rog™ thﬂ'&a v P28 Trep
_ Ons HANOPHEIX BOX (puc,116):
H,,=H, 40,734 19 2=, (1L12)
2 SRR Mo

u e e

TEIELLT 777>

Pac.11. CxeMsl' £ pacueTy HecoBeplUeHHO# TpamilieH.
roe q =~ YOoenbHblfi NBYXCTOPOHHHEE NPHTOK K TpaHlIee;
_n br2cC
Y= T
¢ =— pabowas rny6mma Tpammer (pmc,11);
~ xosddEnserT, ompenenseMuifi mo Tabn.2 (rnJl1,8 4)
ONpE 3ameHe b

&

3. Ons xoTnoeasoB (3ymMmpoB) CpaBHETENEHO MANLX pas-—
MepoB (b<m mnEbH< hu) MOXXHO peXOMeHAOBaTH HONb30BATh™
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ks cpenyiomisM npubnEikemmniM npemoM. Ha ypopeRe npma xor—
JomaEa HPOBOANYCH YCAOBEAS “BOIOYHOPHAY” IODPHSOHTARLEAS
‘UNDCEKOCTH, TIPETOXK E3 BepxHeff S80HEI oDpeaendeTCH, EKAK fyid
comepuiesEHX ‘BHpaboToX, a E3 HExEefi — no Gopmyne /18/:

2Rk m Sy

20 R (HL13)
0.,.+I'n ™

Q=

roe Q, onpenensercs uo rpadEKy, TpPeACTABIEHHOMY HA
pPEC,12. -

B. B HeonaHOPOOHLIX H
CIIOBCTHIX TONLIAX.

1. ln2 y=uera HecCO—
a BOPLIEHCTBA B HeOOHO—
p . POLHEIX H CIOHMCTHIX TO/~
a wax B obeM criykae

] Beob6XoAEMO HCOONLIO—
q05 ar o 02X BATE MDOENApPOBAHHE,

Pxc,12.

2. [Ona xapaxTepHO—
k ro caytas, E3obpaxker—
HOro E& pEC,11m, npm 'E >0 b < 2m, MOXeY BuTh
pexoMennoBana dopmyna '(IiL12) upm 3amene k sak, ¥ m
Ha m,l[30] i IpE > 2, MOXKD ECHONL3IOBATE Cbopuynm.

npEBeneREnle B Tabin.d (r-n.l! § B).

3. INpemMeRenEe pas3nEYHEX SMOMpEYeCKEX GopMyn aAnsd
yueTa HeCOBEepILUEHCTBA B CNOHCTHIX TONIUAX He pexoMeHyeT—
Cﬂ.

§ 3. Yua'r PeNl EWMEHH yYyHacrTkKa
BHCAYXEBAHHES

Jins onpeneneHEs NOAOXKeHHES OeNpeCCHOHHOA NoBEpPXHOC—
THE B 0obnacTH, IpEnexxaiuefi k ApeHe, HeoOXoOEMO YHURTHIBATH
BANFYEe Y4ACTKA BLICAYEBAHEA.

1, Benruera yuacTEa BHICANYHBAHNY HA& OTEOCAX Kaphkepa
(xoTiiorana),

a, CoepeplueHHHl He3aTOWIEHAL# KoTnoBAH /28/:



ny= 4% (m +0,6), (111.14)

roe - 3anoxeHHe oreoca Bepaborem (m> 1). Tlpa
G4{m<¢ 1 Gonee TouHHE pe3yALTATH OAeT (opMyna:

hy= 07522 (m+ 1) . (LL1.14a)

6, CoBepiuesHbl 3aTowleHHb# xoTnoBay /28/:

Jo_ By +
E~ mg+05 !

Tk
My I’Lu
(mg+0,50{myt0,5)

, (111.15)

rme g v m,, ~ San0eHHS HaOBOOHOH H NMoABOLHOR jectelt or—
Koca.

8. HecoBepiuenuuk HelavomneHHnA KoTnoead /29/:

Go_ by N
b m(1+h+0’45T/‘ (1L18)
b m
r. HecoBepuieHHbii 3aTonneHHbi KoTnoBan /29/:
51;?“':2% [1+ - hKh -+ mT ] (LIL17)
n X M =
h.g'(z"_ T/m") mc hg’ h“-"-"‘mc +0,a5mc

2. Benmuynpa yuaCcTE& BeICAYHBAHAY HA CTEEKAX [peHAMKHO—
ro LiTpeka onpepnensercd dopmynoh /14/

- q
hy,=0,44—- » (1L18)
roe q =~ ynoenbkEsfi oOHOCTOPOHHEE DpRTOEK K Bupaborxe.
3. BenayaEa yuacTKA BRICAYHBAHAE B CKBAXHHAX,

a. Benmumaa ywacTxa BpICAMHBAHRE [if CEBAXKHH C Hesa—
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romneEEEM QEABTPOM (B TOM YHCNE ¥ B3aEMOAEHCTBYIOUIHX)
onpenenserca no dopmyne /10/:

. : 1
hy= WO,?S 19 l__QG.!FE— 0,51) -1%9— + hz — n_ . (IL18)
c

c

Ora dopMyna NpEMeHEMA H B Cliydae HeCoBepIleHHBIX
CEB&XHH,HO NpE aToM rnybaea Booer B CkBaxxuie ', 3amens-—
erca BeicoToM cronba Bonoel B Hel. :

6. IlpE pacueTax OPETOKOB K CKBa>HHaM B opMynel cne—
AYyeT NoACTaBAATEH OTMETKY YPOBHS BOMLI BHYTDH CKBAXKHHEL,
6e3 yseTa BHCOTH IPOMEXXYTEA BHICAYHABAHHS; B YACTHOCTH,
OpE pACWeTe NPHTOKOB K CEBOSHEM (HALTpaEM rinybEHAa BOOH
B HEX [O0ONXKHA OpPEEEMATLCH paBHof Eymo, O[HaKO He clemyeT
TONKOBATH YK&3aHHoe nonoxenme /27/ cnmuxom abcomoTHo.
HOeno 3 ToM, 4TD Hanu4Ee ‘rEOpPaBAAYeCKOro Cxkadga” Ha EOH-
Type CEKBaXKEHH o6ycnoBneHo nsyms ¢aKropamu: 1) peskoft
netepmaneeft nEHEf Toxka BONE3H CEBa)KHHEE H- 2) CONpOTHBIE—
HHeM OQHABTPA K [ONONHHTENBHEIM COOPOTHBIEHEeM npH3abGol-
Ho#t 3oHH (npE HanEYRE xonbMaTange), dopmyna (1I1.19) yau-
THIBAET TONLKDO NcpBHY GaKTOp, BTopoff ke GAaKTOp LOMXKEeH
YUHTHIBATLCH OPE paAcCYeTaX C HOMOLILI0 CHENHA/IBHEIX peLueHH
(8 4) nnE no pesynbraTtaM HaGnoOeHEft 3a NeHCTBYIOLIEMHE
CEBA&XEHaMH.

§4.Y9erT conpoTEBNeERRA DHIABLTPOB
H mNecd"YaHuvrpabBEfHOIroO 3anonHEHBETennsH
CKBAXHEKEBH

1. Cenporrrnerne, obycnoBnesnoe nanmsaeM dunbTpa (nep—
tdoprpoBaENp# Tpy6ei), YUHTHIBAEeTCHS NyTeM BBelleHES pacCHeTHo#t
BeNMIENB PANBYCA CKBa)<KMHEI vy , §OTOpas# ONpenensercs mo
¢opmyne /27/:

re= o' v, ' (111.20)
roe a'= e..,;(—T?é—,E—) ) (1.21)

“ap () = 7%,



D - omaMerp GEABTPOBOro OTBEPCTHA B COM;
11~ wHCAO OTBepCTHA Ha 1 M mepdopEpoBaEHAO# YACTH
Tpy6HI; -
o BenugEEe 1 - oM, § 2.

2. Ona cxpaxxuN, oGopy[oBaHHKX NECHAHO-rpPaBERHEIM 3a-
NONEETeNeM, NONONHETENLACEe (ENLTPANEOHEOE CONPOTHBICHHE
YyMETHBaeTCS OyTeM BBejleHAS pacdeTHoffi BenEWHHH panHEyca
ckpaxceusr ' .

a, Ecne cekBa)kEH&a HMeeT 3anoliHelEe B npenenax pabo—
geft wacTH QEALTpPa (MOLUHOCTH INIACTA), TO BeHYHHA 1o

onpenensierca no gopmyne /10/:

]
Yo = cl"z'rg, (11L22)
K(m ‘B
roe o= eK‘G( '?c-) (111.23)
K, - xosddunderT UnbLTpANEH 3ANONHATENS;
B - mHaxomeTcs no rpadExy, ODpeOCTABleHHOMY Ha puc.13.

6. Ecnu CKBa)XHHA HMeeT 3ANO/NHEHHe He TONLKO B Ipene—
7niax pa6ouefi sacTE GEILTPA, HO TAKXKEe H HECKONBKO Beouue (ca—
MOHS/INBAKIAe CKBAXKEHRG) HAE EHXe (DorvollaollHe CKBaX<H—
Hel), TO yYeT CONpOTHBIEHES NpPOE3BOARTCH mo Gopmyne (I11.22)
c samenoff B Ba B1RB+2L31_L (prc.13).

3. [1pr onpepneneHHr BeNHWEELI y4aCTKE BLICAYHBAHHY B
CEBAXKHHAX [ONOAHETeARHuY “cxavox” yposas Al 3a cwer ma-
aE1Es nepdoprporamHore GHILTPA H/IH TeCYaHO~rpaBHAHOro 3a—
nonHETeNs BHYHCNNeTCH Ho dopmyne:

1
| An=s; (1- —gi::), (11L24)
rne Qgu Q; — pacxonm CKBa)KHHHI, BLTHCHEHEHL, COOTBETCTBE H—

Ho, 6e3s ydYeTa H C yYeToM CONpPOTHBIeHHA mNepdopPHPOBAHHOrD
tbEnETpA MNH DecHAaHO-TIpaABHENOIC 3ANONHETENS,



§56.0 BonoaaxnparT-
Ho#fi cnmocoBGHOETHR
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Prc,13 I'padex ona on—
penencHES BeNHERHELL B
B 3aBECHEMOCTH OT mapa—

MeTpa % Ko .

02 OB 08 10 E‘ﬁ

Boao3axpaTHads cnocobRoCTh
cxBa)kud Qg; B HEKOTOPHX CIy—
qa8ax SpjaAeTcs (QAKTOpPOM, NHME—
THPYWOLIEM KX BOOONOHE3HTENbMbLIE
addexT:

mpr ycnonuE Qg3< Qpacy. ( Qpacy.
~ pACHeTHHH IPHTOX E CKBa>KHHE)
cxkpa)xgHa Gyner paboraTk HpE
pacxomax Qg= Qg .

Ilns onpenenenus Benmumns Qgs
o6emuo monk3yorces Gopmynolt /1/:

Qsazngrq"lm' U;( 3 “H.25)

- 3
roe U, = 65 ﬁf‘, Te ~ panmyc
¢unerpa (EnE rpaBEfinof o6CHIKEH)
] 1/4, - nnwea paGoueli macTH .
denprpa. lNpEBenensags dopmyna
gpgeTcd SMIHPHYECKOHf, a mosTOMY
cnenyeT, IC BOSMOXKHOCTH, OHpe—

[ensTh BOAD3AXBATHYIO CHOCOSHOCTR HA DCHOBE ONWTHHIX NAH—
Herx, Flnd cxBa)cHH, paGoTAIOIUEX B TPeLUMEOBATHIX moponiax,
dopmyna (II1L25) BooGlle HempEMeHHMA.



r'hiABA 1Y

PACYETH! ®HIILTPALIMH K OTKPbhITBIM
FOPHBIM BbBIPABOTKAM

§l.Pac9erTs ycraHoBHBII e C=H
dEnBTpPpAODEMY B THODOBSLX YCHOBHMSHX

A. I'lpE OTCYTCTBHH.NHTAHHA IO IUIOIUAOH

1. OnuuogHsle BHPaGoTKH,

a. O6uE#t XpETOX oNpenendercs mp opMmyne GonbLDIO
xononma (11.4).

6. JIns HaxoxOeHHdS pacOopelie/leHES OPETOKOB IO yIacT™
EaM, & TaKiKe On8 onpelefieHHs CHHXKEHHBIX YPoBHe# cnenyeT
BECTH pacHueT IO BHIAEHEHHLIM neEraM Toxa (§ 2, mAl) unm
ollpeenaTh BCe HCKOMLIE XapaXTepHCTHEH NOTOX& HeNoCpencT-—
BeHHD HA MOII.EI'IK.

2. BsamMmopeficTByiolide BripaGoTkh,

a, [Ina onpenenerus o6mEX IPHTOKOB XK B3amMoaeicT—
BYIOILEM IOpPHbIM BHIpabGoTkaM, npEBeeHHLIM K *GonblUMM Eo—
noanaMm”, pelnaeTcs CHCTeMAa ypaBHeHu#t /22/:

: . Ry . Rg ! n :
R XY

-n
(1Y.1)

roe Pj-y — PacCTOfHHe MeXAy 1 ~ofi ¥ kK =off BB~

paGoTEamu; Di= 1,36% (2his S¢) Sy ;

B9



R, ~ycnomsefl pamguyc BAHSHES ans 1 —off Buipabor—
LH.

6, Bo Bcex mpovEX cny3asx HeoOXxonuMo npHBeYeHHE MO—
[enHEPOBAREA — HAE TONBLKO ANS NOCTPOEHMS JIeHT ToK&, WAR
ong onpenefieHHdS BCOX HCEKOMAIX BENWYHH Ha MOenHd.

B. Oco6eBEOCTH pacdera UDH HAMANHM NHTAHAS
no maolian¥ (EekoTophie WACTHLIE Ciaydan)

1, OnpenieneHre HPHETOKOB C y4eToM HHOGENLTpPALHH,

a. HMuebmnprpanmo cnenyer y4HTHIBATE B pacyeTHHIX Cxe—
MAaX AHIL B TEX Cnyvafdx, Xoraa BeNHYEHA €e OTIHYaeTCHd DT
"ecrecreenuo#t” (rn.l § 4 n,3).

6. Ecne mEOEALTpANES HMEeT MEeCTD BAOABL HEKOTOPOIo
nuEefiloro XoHTypa (HaOpHMep, peka C 3aKOJIBMATHPOBAHHEIM
PYCNAoM) HAM HONOCH, TO B YC/IOBHSX IUIOCKONAPAEbHOTO ABH~
JKeHHEY ee MOXKHO Y1eCTh, HpEGaB/IdsS X pacHeTHHIM YHeNnbHEM
OPHTOKAM BeiHYHEY:

U=y, ' (1.2)
roe Wy — HHTeHCHBHOCTHL HHQEINbLTpAmEE ¢ 1 nor.M auaTypa

{(monocw).

. B. Ecne mMeer Mecro osarcBad (noxanbmast) unEnbTpa—
nEd, TO ee MOXKHO y4eCTh, HOMeluas B OHeHrpe odara HEQHILTpa—
oeEN (QEXTHEBRYIO HATHETATEONLHYI0O CKBAKEAY C HOCTOSIHHBIM He—
6eroM Q=-wF ( F - mnowank yvactTsa mEdEAbLTpaAONMH).

B nanbEefineM pacyeT BeneTcd no dopMynam ONfS CKBAaxKHH C
nocTosiEEEIM OebrroMm (rn.y).

IMpourme cnyuam pacuera uubunbTpanpe (nake THHOBLIE)
y TpeCylOT NpEBNeYeHHS MOAeNHpOBaHA,

Y 2., Onpenenerre NPHETOKOB C Y4€TOM NepeTEKaHHS,

a, Onpenenenre NPHTOKOB NPE NHTAHWH (HAH pasrpysxe)
BOLAGHOCHHIX I'OPHSOHTOB S84 CHeT NEpeTeKaHud NpencTaBinger
saxbGonbluInfi MHTEpeC B Cnydae, KOT[A& OTKDALITHE IOpHEIE Bhi—
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paboTEE BCKPHBAKT rOpPE3ONT, KOTOpHR nrreerce (EaAE pasrpy-~
}KaeTcHd) Sa CYeT HApPABIHYECKOff CBISH C ApPYrEM, Gonee Bo-
noo6uNBREM IOPE3CETOM, SAZeraloluHM HEXKe HH Bruue pac—
CMATPHBAEMOro H OTZElleHHHEIM OT HErpD OTHOCHTEeNbHHM YBopo—
ynopom”, ODpEEeM YPOBHH BolooGHABHOrO ropE30HTA He 3aBHCHT
OT HepeTekanud, TaAKOe NpPeNNONOIKeEWe CHpaBe UIMBO TpPH CO—
orEOLIeHKE npoBoaEmocTelt ( kim ), mpeBsiuamiuem 2040,
I'[pn 8TOM BO3MOMHBI CnenywiiHe THIOBbBIE CXeMEI:

1) ecnu moBepxHOCTEH YPOBHA BOOCOGHALEOIO HHTAIUErD
I OPE3DHTA MOXKeT CYHTAThECHS ropE3cETanbHofl (pmc. 14a), ToO
NepeTeKaHHe B Cnyd9fe HeOrDAHHYEHHOI'O NAIACTA YWMHTHIBAGTCH B
Boipa>kermH panuyca snmsums (rnJl § 3 n,B).

2) ecnE ypoBeHb BOOOCHNBHOr'®O rOPRSCHTA — HNepeMEHHEIH,
a pACCMATPHEAeMHl I'OpESOHT — HeorpaHmgeHdsi#t (pec,146), To
OCeCHMMeTpHUHLIE NpETOX K BhipaGoTke, mpEBeneHHOR K "Gonb—
womy Eonoamy”, pacusrTriBaeTcs mo Gopmyne /28/:

. s K VE) ]
Q ank[(AHz Jm WE g rvey A (1v.3)
rone AH, - passocTh ypoBHelf NOpE3DHTOB Ha& KOHTYpe Ape~
HaXA;
Jy — HamaneHed! rpanEeHT IS paSOendioilero BoOo~
ynopa;

KK, ~ dynxuan Beccens mroporo poma — cooreercreen—
HD, HyneBoro E Nepeoro npopanxos /32/ (cm,Bcmo-
Morarenbus#t rpadEx — pec.3);

Q, =~ pacxon, mocTynemiumit B BEPaGoTKy HS BOXOOGENL—
HOI'C POpHAOHTA; EHOEKCH h B “n" OTHOCHTCH,
COOTBeTCTBEHHD, K pa:ammnmmemy BOLDYTOpPY H_
BOAOOBRENIEHOMY TOpPE3OHTY,

Inockonapannenelbii TOTOK B AHANIONHYALIX YCHAOBHAX pac—~
CuHTEIBAETCH NO dhopMmyne /28/:

q= hm[ﬂ-"——lz—"— l[_'(ﬁl-l J m)] (1¥.4)
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3) orpaHmueHHsilt HANOPHHIN INTOCKOHApANNENbHLEIA NOTOK C
NOCTOAHHEIM YPOBHeM Ha BHelune#l rpaHille pacCYHTHBAGTCHE IO

topmyne ¥26/:

q=sm [A+VE (- )], (1v.5)
roe C,¥ C, ompenensioTcss H3 CHCTeMEL

-G+ Cp=— (AH,~ I, m,)
LVE ’, LVE

C,€ "+ et F=—(AH -y my),
L. - paccrosEme Meiky KOHTYPOM [IpeH&}& E KOHTYPOM
OETAHES ;

QH‘- - pasHOCTE ypoBaeffi HA KOHType HHTAHES;

_ hyp— hoy
Ann_ L :

INpe marasam oOOHX r'OpPESOHTOB HS OOHOrC NCTOYHHEKA
(pEc.14¥) x mpr 9, = O:
2L Vi‘
q= ®m (Ap+VE AH, ?'EW'E"_“) (1Y.5a)

4) npETOX B KOTNOBAH, NPOfLEHHALI BOINSH peXm HAR He—
IPOEENAeMOro HPSMONEHeRHOro KOHTYPA, NpH HOCTOSHHOM ypoB—
He NATANLIErc I'opRSOETA, onpenengercds Gopmynof /6/:

Q= 2ukmS$S
Ko(nVE)*: K (ZRVT)

npuaem 3pax (+) Gepercd B Clyvae HOUPONEDACMOTO WOHTYDS ,
a 3nax (*) — B cnydse KOHTYpPA UHTAHES;

(1y.8)

%~ ) Ond GeSHANODHEIX BOAOHOCHHIX I'OPH3OHTOB B AHAJIOrHY—
HpIX YCAOBEAX HNPAMEHEME, C HexoTopoft noneft npEGnHXeHRs,

dopmynn (1¥.3-1Y.6) nps sameHe B HEX BenW4HHH * M Ha

hth,



6. B cnywasx, xoroa nposonuMoctE ( km ) ropuson-
TOBR COH3MEPMMEl, HepeTeKaHHe CYIIECTBeHHO CEA3LIBAETCH Ha
ypoBuax ¥ pacxonex oOoHX B3aEMOAefiCTBYOIEX FOPE3CETOB
¥ OpHBeneHHAble Bhilue QOPMYNH HempEMeHEME, Pemense 3a-
[aYH TOrOa SHAYHTEeNbHO ycnoxkEsercsd, [(na maunbonee maTe~
pecHoro cnydas, maobpaceHHoro Ba pHC,15, ycnoBEe NoiHOro

Prc.15. Cxema x pacuery QuabTpanEE B Clydae
TpexcnofHOro CHOXeHHN OTKOCA.

yCTpaHeHHS BHIXOOA BOIH HA OTKOC B Npenefax BepXHero ro-
PHE3SOHTA 3auNCHiBaeTca B BEne /30/:

8kgm,m,m

mpomy> LA (), ava)

k,m,
B sToM cnydae pacxol HHXHero ropH3cHTa onpenendercd dop-
MYyTof: ;
2
_kymy(m+rm,+my)+0,5%,m, | _
1 L ’ (1y.8)

B. B npounx (naxe THnOBLIX) Cnywadx B mensx yweTa
nepeTexkaEHRs Yepe3d OTHOCHTENLHEHE ”BOAOYHOPH” Chnenyer Nonk—
SOBATECHS MeTOO&MH MoAenHpoBaHmd, :
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§2.PacuerTs ycTeaHOBHEBIWI € fcCH
dbHneETpaAaNDHH B CHOMHEBX YCHNOBESX

1. Bce pacueThl TpebyioT npeBAPHTENLHAOrC NOCTPOSHHS
CeTEH [BH)XECHH HA& AHANOrOBEIX MOOENdx,

2. I'pHTOKE ¥ YPOBHH MOTrYT ONpelensThCH HIH HeloCpen-—
CTBEHHO H&a Mogend Mng (NpE OTCYTCTBEE [ OHONHHTENLHOID
OMTAHHS 0O MiolUadH) IO BeiaeneHHEM nenram rtoxa (rnJI 8 1)
nocne npubenenss ux K miockum (raJI § 2); B nocnenmem
cnyiae OCHOBHO# pacueTHofi dopmynofi cmyxer dopmyna (I1.3).

§3, PacueT HeycTraHoBEBIW e ffcH
@ EnepTpPpaAaNEE B HNpocCcTefimEX
YaCTHSHXIX Cnysasx

l. OcecuMMeTpuuHAs GENLTPANHS B HeOrPAHHYECHHOM N/ac—
Te UPH OTCYTCTBER [AOHO/NHHTENbHOIO DHTAHHS N0 NJIOLUALH,

a. O6wult npETOK X oTEpHTOR ropHEo# BoipaboTEe, npHBeeH—
Hoft K “GonbllioMy Konoany®, B YCHOBHSX HeCrpaHHYEHHOrO M1&ac—
Ta MoxeT 6uiTh onpenenes mno topmyne /28/:
ak(h- n?)

R (1) !
m ——
roe R (1) onpenensercst gopmynon (I'1.6).

Q=

(1¥.9)

6. OpomnEaTHl OSNPEeCCHOHHOR HOBEDXHOCTH B 30He BIRANHA
BeipaboTXH, MOXKHO onpedenaTk no dopmyne /6/:

h,=V 1 (- 1)0-R(, 7], (1v.10)

roe ‘_he(‘l‘) = MOILUHOCTE HOTOKA B €CTECTBEHHLIX YCI/IOBHAX B
paceeTHo#f To4YKe;

R(],¥) - rabynmpoBannas ¢yuxums (pmc,16);

r
T 52, rﬁrK‘
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Prc.16. lpadex pyrxnux R (¥, T).

Iipamenanne: rpadrx mpaMersm npH 10<F<2500
' 0%y<10®

4+ — pacCTosSHEe OT OCH BupabGoTEHR [0 pacNeTHOH TOUKEH.

2. I'Mnocro~napannencias pEILTPANES OPH OTCYTCTBHE 10—
NONRETENBHOre NETAHHA IO OOWIaN,

a, Pacxon onpenensercs mo cnenywiueEMm thopmynam /24/:

1) mas monyorpaHEYeEHOI'c NOTOXA, €AHHCTBEHHON rpasE—

Heft xoTopore SB/AfeTCR® CaM EKapbep,
12 nz
k(h, - hy)

= 2 Vﬂ.a.t'

+ q’e; (1¥.11)

2) ans NOTOKA, DrPAEAYEHHOr© KApbepoM H KOHTYPOM C©
MOCTOSHHEIN HANOPOM

q= E—ﬁ—z—) [sg@+1]+ g ; (15.12)

3) ong nmoroxa, orpaHHYeHHOro KapbepoMm H cnabonpoHuuae-
MbBIM KOHTYPOM, HA& EOTOPOM 3a08H NOCTOAHHHIEA pacxon

( h ne

= ___L___z_

({ ZL Tq (@)'l'qe ’ {IY.13)
roe q‘ = pacxon IOTOE&A B ecrec TBEeHHEIX YCADBRSX}

Sq(t,) ¥ Tq(t) ~ rabynmposammume dymxnms (pxc.17,18).
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h', n h';!
Type xapbepa,

= nepeBoHAYA/IBHAS H CHHXXeHHAd I‘l’l)l'ﬁﬂﬂbl Ha KDH—

Dopmynnr (1¥,.11) ~(1¥.13)
BbIBeleHSl AAR YCAOBHE Mrao—
BeHHOro ESMeHeHHS YpOBHS HAa
KOHType CToEa (oT 11'2 ao

"

hy, ). Tax xax ua camom
Aene cHEXKeHHe ypoBHA h,
HOeT HoCTemeHHo, TC Refeco—
ofpasnoc BEOCHTE B pacwuer
nonpaexe /30/: » nmepmom ma-—
MméeHeArs ypoBHES hgo BBOOHTH
pacueTHOEe Bpewmsd 't,p =~ 0,56¢%,
a OaAf nepEodA NIDCTOSHHOID
ypoBar W, -npEEEMaTE pac-
ueTHOe Bpems tg ¥ t— 0,461,
(¥, —uponoMmKKTeNnbEOCTE
nepeoro nepxopna).

6. OpouuaTe KpaBofi gen—
PeCcCHE ollpeendiTcd no cne-—
AYIOLUEM BBIDAXKEHEAM /24/:

1) nns nonyorpaHHYeHHOIrO
TIOTOEA:

S0
0w
0z 1 T 11111 -
&7 om o020 O0m G088 O 0% Db i
Pzc.17. Ipadux QYEKIER Sf.\"‘:"j .
w0
-
i %]
5] 5
*-—Q h(x)=Yhs ()-
TN
H T
. TH L

(TR Ty %LKL%

Pxc,18, I'padex HyHKURE Tq(‘u}.

(n-nH0- @(A); (¥.14)

2) nond noToka, orpasEEYeH—
HEOT'D . KApbepOoM H KOHTYpPOM €
HOCTOAHHEIM HAMOPOM:

ny= Yt (@)-(B - -

(1¥.15)
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3) ons moroka, orpaHHYeEHOTO KapbepoM H cnabompoHunae-
MBIM KOHTYPOM:

: 2 17 e . %
hy= Eme(x)—(hz*hz)[k'l‘(‘b.—[:)], (1y.16)
roe x — paccTofHHe OT KOHTYPa MpeHa)ka Oo pacyeTHOR
TO9KH;

he {x) - ecTeCTBeHHAad rny6HHA HoOTOE& B pacueTHo #i Touxe;

$(2), sm,i‘»),‘l‘(x,—i—)— ¢yAxuEE, onpesiessieMiie Mo rpaguxanm

—at
(pmc.19); A=y U=k
Yoy ﬂpn'c-go.ls
(L o=2m-2;

X1

npe ¢ > 0,3

|
l._!_.'_ i+ =

x

i e\
L expEae)

i] "_‘i
s( 3 1) o Sing

.
T

]
Sl

I npeq < 0,08

T(% ' 0)=9(2);

T T T ) TN T

Pxuc.198a, rp&d)“ fb}"ﬂlﬂliﬂ ®(A). npe ¢ > 0,8

By b g B g B
T(Lv.'c)—— o S\n— T exp(--C

B. Popmynst (1Y.11)})-(1¥.16) pexoMesayioTcd K HPEMeHEHKIO
TONLKO AN CHIEBHO BEITARYyTHIX BripaboTox ( T)Sélﬂ) B Clenyo-
LIIHX YC/OBHAX:

d{i

. - 4)- < ]
1) dopmynu(1y.11) u(1 ¥.14)- nopr v T

2) dopmynst(1Y.12)(1y.13)(1Y.15)= (1Y.16)~ an= pacwuera
TNPHTOKOB H YPOBHell Co CTOPoHbH Kapkepa, obpalutenscfi x napan—
nenpHoff ero oCH BHewlHe#l rpadEne nnacTa, NpPHE BLINO/IHEeHERE Co—
orHoweHRs AL < 0,5. Bonee IIEpPOXD BCe 5THE QopMYynH MoOryy
NpEMEHSTECH HPH pacyeTax no neETam roka (§ 4).
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Pnrc.196. Tpadek dyHROAE S@}‘ﬁ) .
Fa
29 \/ 3. Ona xapeepa, mpuse~
u ] ] Aensoro k SoneluoMy Konon—
i 11 T0 - Oy E BCKpHBAOLIero momyorpa=
3 123 - - HNSeHRLE NAACT C NOCTOAHELIM
AL HamopoM Ha rpahmne /16/:
or y
A LA .
ae} z .2
; A = Q'ﬂ‘ ﬂrk’ (h, . hz_) 8
AT R, Vhatry (1Y.17)
“H : W)
" 7 IA ’,? K B
0 A Re -
Muwr.6 ~t roe R, paccrofHEe oT HeH—
N / 1] - Tpa xapbepa A0 TPaHENN ORAC—
=T Ta; ‘f, - ompenensiercd mo
o L e 6 # rpaduxy, npencTaBneHEoMY Ha

X pec.20. Popmyna_(1 ¥Y.17)
Prc.198. I'padrx q:ynxuau_T(L;i). OpEMeEEMa npa v > B,
X
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§4. PacuierT BEeyCcTrargsoBsupmuedcsd x)
ENBTPANHEE B CAOXHEMX YCHNOBEHSX

A. B ycnoBEAX OAHOPOMAHEIX HAH HPHBOARMMLIX
X DOHOPOANBIM ONACTOR

1 . Tpubnuwxennni#i pacyeT BOAOHPHTOKOB MOXKET GHTH
JOM3BeZleH o XApPAKTEepHLIM /TeHTaM TOK&, HA OCHOBAHHM NpPHE-
una HenedbopMmEpyeMmpx nuHu#t toka (rnJIl § 1). B coorBer-
[BHM C 9THM NPHHOHENOM CYHTaeTCH, ¥TO GOKOBHe I'PAHHEILI EHT
OKa He MEHSI0T CBoero nolo)KeH#d (No OTHOLLIEBHIO K CeTKe
(BHJKEHHS B YC/IDBHSIX YCTAHOBHBiIEroCd noroxa), & nepemera-
“ICHd TOMNBKO BHEIUHMH KOHTYP NeHThl.,

2, Pacuer BepeTcs B Cnenywoilefi noCnenoBaTenbEoCTH

'26/:
a) meromom OT'[IA En# rpadEyeCKH CTPORTCH “CeTE& OBH—
KeHHA”, OTBe¥aIuAS YCTANOBHBIUEMYCH pexEMY GQHILTPALRKE,

x) Croma »xe oTHOCATCH M HEXOTophle THNOBLIC YCNOBHS, XKOTO—
ph!e He OXBATHBAKNTCH pelleHHIMH, PEBEeICHHBIMH B § 3.
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¥ BHIOENSOTCd XapakTepEhle pacueTHEHe neHTs voxa (rn. 018 1);

6) nns NepBLIX STANOB MBHXKEHAS, NOKA BNUSKEe IPaHER
NNACTA NPAKTHHMECKE He CEKASHBAEGTCH HA BenMYUHAX BOOOHNPHTO—
lonk%mcqe-r MoxHO BecTH no ¢opmyne (1 Y.8). Ilpx 1> ¢,=

= , TOe Raa - xpaTiafiliee pacCToSHHe MO Onmxafi—
ulefi’ M'paEENL NAACTA, pacYeT NPOH3BOANTCS NO BhUIENeHHBIM
fICHTAM TOKA&;

B) B nmpepenax nenTa no dopmyne (I1.8) ompemensercs
NONOXKEeHHe. YCNOBHOID KOHTYPA NHTAHRS [/1s HeCKONLKHX Xapax—
TEpRHX MOMEHTOB BpeMeHE 1,;1,.. Y, ,» rae L, =1, , a ty
HaxonurTcs 3 yonoBEd R (1,)=Rg, » Rﬂn — paccTodHEe oT
Kaphepa [0 BHelMefi IDAHENLl NCHTH, B3fATDe Ho CpenHefi NEHEE
TOEKA; =

r) BupeneHHble TAKEM 06pPa3soM YHACTKH JICHTH TOKa,AMeEK—
wae aness, papaeie R(1);R(V),..R(1)=Rj, (ravanc orcuera - ma
KOHType Kapbepa), NPHBOAATCH K INIOCKEM nocpencTBOM BBRese~
REs uxTEEgof rumHe uyTE bEaerpankx R (1,) - cormacmo
rnJl 8 2;

1) pacYeT NPHETOKA K Kaphepy B Ipeneilax meRTsl HA Mo~
MeHT ti. < t, Bemercs no ¢gopmyne:

2 _ .2 .

roe htt ~ eCTeCTBReRHad rnyOMEA NOTOKA HA YCAOBHOM KOH-
Type NRTAHRE; . by — UMpHHA /leHTH NO KOHTYPY Kapkepa;

e) npr 1> t, pacier B mpenenax JeHATH BegeTcs mo dop-
Mynam:
' 2 2
Qtl'- =y B b - (1y.19)
>t 2R g,
= NpE 3a08HHEOM NOCTOZHHOM HANOpe Ha BHellHefi rpanEne
nNeHTH M ’

) Z 2 -
_ _ . h;-m L
_a’*'m,, % —Jﬁ?a_: Ty (€) by (1¥.20)
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- npE 3aO&HEOM pacxofe HA BHeluHel rpaHune neHTH
(vepea h, obo3naseHa ecTeCTBeHHas riybuEa Ha BHeLuHefi
rpaHEne mpacra). b _

IpuMep pacuera nNpHBeneH B NpHICKEHEH Ne 1,

3. I'lpe Hane9ME €CTeCTBeHHOrD NOTOKA NPHTOKH yXKe B
nepsuie momernTer ( ¥ < 1,) Gyayr cyulecTBeHEO pas3HLIME Ha
oTAeNbHLIX Y9aCTEAX KoHTYpa Kapbepa., ECiE B sTHX yCnoBHAX
Bpema 1, BenEEo. To BO3EHKaeT HeobxonmMoCTB B onpene-
7IeHEH NPHTOKOB No OTHOENBHBLIM Y1aCTKAM H HA NepBOHAYANBHOM
srane pabGoTh EKapbepa, [Ins sToro Mo»XHo CTPOHTH /1€HTH TO™
Ka Ons HeCKONBKHX NPOMEXYTOYHBIX MOMeHTOB Bpemenm (t<1,),
NpUHHMAS NoC/Ie[AOBaTeNbHO 3a IpaHHIY mIacTa € NOCTDSHHLIM
HAIOPOM XApAKTepHble TFEAPOESOrHICH €CTeCTBeHHOI'D NOTOKA,
Hng xaxxnofi Takoffi rEAPOH3OrHICH pacdeT BeOeTCHs B TOM e’
nopsaake, 9To ¥ ans peficrBETenbHofi rpaHENEl, AD MOMEHTa
Bpemenn, orpesanutero ycnosEw R(1)=Ri3 . roe Ry3 -
MHHAMA/LEDE [efiCTBETENbLHOE PACCTOSHHE OT Ka&pbepa: 40 B~
AeneHHofi rEOPOH3OIHICH,

4. B Tex cnyuasx, xorna Tpebyercd noBhIUeHHAS TON-—
HOCTE pacdera, uenecoobpasip HAXOOHTE HONOXKEeHHe AHHEHR TO~
Ka Ha HeCEDNLKO MOMEHTOB BPEMEHH NOCpPeACTBOM MOAeAHpo—
BagHs,

B. ¥uer pononEETenbEOR HEAQEALTPANEH M HepeTeKaHMd Tpe—
6yeT npEBNeYeHHs MogoenHpoBaREs, O[HAX0 NpH onpefefieHHEHM NpE-—
TOEOB K OTEKPHTHM TIopHEIM BuipaGoTEaM He ClenyeT CTPeMETHCH
X [eTanbHOMY Y4eTy NEPETEeKAaHHS B YCNOBHSX HeyCTAHOBEBILIEro—
ca pexEMa rpx:wrpann"'}, TAK KAX, C DOHDE CTOPOHH, TO9—
HOCTE ONPefieIeBENR PACTETHHX NMapaMeTppB NepeTexanmd pBbg—
HO HeBHCOKAa, & ¢ Apyrpf CTOPOHH, €C/H NepeTexaHEEe HMeeT
cyllecTeennpe sHavenEe ( 0 JemM MOXHO CYORTh ¥3 npxbau—
ensanx omeHox — rin.l § 5), To cpapHETenhHD OGMCTpPO HACTY™
naer ycrarosuslimfica pexkHM QEABTPAUNH.

8. HasnoxxeHHEfi METOA NPHMEHEM NNIUEL Ans pacYeTa IPETO—
KOB H He MOXET HCHONb3OBATHCS B llensiXx onpeflelleHHs ypoBHefi,

X) 3To, KoHe4HO, He OTHOCHTCS K MeTonEKe 0GpabOTKH ONBITHRIX
nojeBsix paboT,
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[pu6nmxeHEyl0 HX ONSCHKY MOXHO HONYyIMTh, ECXons m3 cdop—
myns /30/3

2 z !
2 2 2 -1
h(x)=]/he(=§(he(x)‘hy(x)) %‘ﬂ——}ﬂ ’ (1v.21)

e(x) Nygx)

rae hy ~ raybusa » pacieTHoffi Towke OPHE yCTAHOBEBLIEM™
CH ABMXKeHHH;

hy, = ycremoBmeumscs rny6msa B pacieTHofi To%Ke, pac-
CYHTAREAS KAK NS MAOCKONAPAANENLHOI'D [BHMKE—
HEg, mo dopmyne (I13);

htu - rny6EEa B pacueTHofi TodKe, PACCYHTAHHAS, KAK

AR nnoCKonapanne/lbEOro ABHXKEHEA, N0 oABof
u3 dopmyn (1¥.14)-(1¥.16). Koopnusara x
OTCHUHTEIBAETCH BAOAL OCH jeHTH Toka. [lpumep
pacueTa npHBesieH B IpwioKeHHE No 1.

Taxofi pacuer paer owmbxy oo 20-25%. Bonee Tounnie

pea3ynbTaThl MOXHO HONYYHTH NyTeM MpAdenHpPOBAHHS H p&acYe ToM
no MeToAdy KoHEHHBIX pa3HOoCTed.

7. Ons pacuera no MeTOAy KoEewyHhX pasHocTell obnactb
dunprpansas pasbEpanT D0 KBAOpPATHOR CeTEe C wIaroM A1,

nocne Yerc ypoBHH oOmpenepsiorTcs no opMmyne /3/:

L]

hpitei Bop_ O

At. . (ﬁt)Z(hﬂwl.i+ hml.i.'r hn.t—1+hn.'i.+1_4hn,l)’( 1Y,22)
roe h,; = ray6ema noroxa B yane (n,i ) Ea MomeRT Bpe-
’ MeEE 1 , ®
hpit+  ~ rnyGema moroxa B yene (mn,i ) ma MomeHr mpe-

mear t + Av .

Benmumaa A1 BubmpaeTcs Tax, uTo6H OHA yAoBIeTBOpAna

COOTHOLL @HHIO

alt 1

(&—L)z:{: 4 (1y,23)
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ECny DPHRSTL —&élz =

AN 1y.22
) T ro ypaBHeHHe ( )

EpEMeT BHO

By i N it Bpi-i B

T (1y.22-a)

ni, i+l
Onpenenenue ypoBHeH oCylUeCcTBASeTCHd NocnenoBaTelnbHBIM
peckgeToM OT KBajpara X EBazIparty.

B. B ycnoBESX HeOOHOPOAHBIX IUIACTOB CiieAYeT OPHEHTH—
poBaTECH] HA MoOenHpOB&HHE H/IH HA METON KOHEYHLIX pPA3HOC™
Teli; OOHAKO DPEMEHeHHe HocilefiHero CpA34HO C BecbMa Ipo~
MO3[AKEME BSIYHCHCHHIME.,

5. Y%eT HeXKoTOpPHX O ONOCNHHTEHH b~
HelX hbaKTOpPpOB

~
Q./B'qe-r CKOPOCTH CHHXKEHHs! YPOBHS B SaTOINIEHHOM
kapeepe ( v, )

1 . Ons BeoipaboTkH, npepeneHHolt K GonbLiOMYy KolloaAny,
B yCNpBEEX HEOrpaHMdeHHOro IACTA PACYST NOPHTOKA BedeTcs
no dopmyae (1Y.9) umpm Benmumme R (%1 ), onpenensiemot dop-
myno#t (I1.6a).

2. ins ycnoewl nnocKonapanienbHorc OBAXKEHHS, HapAOy
C npuGnEXEeHHAKM OpHEeMOM, oNHCAaHHsM B § 3 n.2a, MoxeT
HCNONB3OBATHCH GopMmyna /10/: .

= = Iy~ b
Yon quy [l P(n)]""}‘" 2m, P(n), (1Y.24)
roe g, ¥ q, ~ yAensHb OpHETOK Ha momeHT t (cumras

OT HAWANA CHHXKCHHS) ¥ NepBOHAYANBHLN yOenbHeR NpHTOX;
h, ¥ h, ~ nepBomasanuuas rnybuna BoAsl B KOTINOBAHE K
ru;%m HA MOMeET % - 3anoxeHHe OTEDCA,

mg
. g U, t
n= __LL]/_._
A o ’
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P(n) onpenensiercds no rpaExy, IpeacCTaBleHEOMY HA
puc.21,

3. B npo3Ex cnydadx Tax-
Pin)} K€ MOXKHO NOMb30BATHECH
dopmynoff (1¥.24) = npu
pacgere nO BLIAENEHHBIM
nesram Toka (8§ 4).

[ sy )
”___"_q i f B,/Yuer cropocTE nepeme-~
/| \flenna tporTa pabovero
u W Gopra xapeepa ( v ).

o | S

as w LL] k=) n

Puc.21. mu byrxnus P() |

. 1. Ona ycnomui mnnoc-
XonapannenpHol (ENILTPANNH TAXOR Y9eT MOXKeT DCylueCT—
BRATHECH C NMOMOD LRI PopMynm /[26/:

?_ 4,2

q: ® ,hl h‘i
2alg

Benwinsa 1, Haxoamred mo rpa{bnzxy (prC.22) B 3aBu~

. (1¥.25)

CHMOCTH OT BeHYHHE! v
) to—‘——*—za .
A1 Popmynoit (1¥,25) Mmoo
)frt NONB3OBATLCH HpM YCIIOBEH
]
#{ 105 g%}-o—-!-(rt <L, (1y.26)
y
' - .;h!. it} _ roe L. - mepeokazanksoce
-y _}’ o lgt, paccrosEme or Gopra no-
ofnacrte nutarmda, [px
Puc.22. padux 171 . ty> 1,0 moxuo cumTaTh:
& (h%—- n?
q= ——(——lﬁjﬂf)_tr=const . (1y.27)

2. Popmynamu (1¥.25)-(1¥Y.27) MoxEO NOnBL3OBATHCS
B B [PYyrAx YC/ADBHAX — NOCHIEe BAAENEHHS XApPAXTEpPHLIX NEET
TOKA B TpOBE/ICHEY HX K IockEM (8§ 4),

15



3. ,CxkopoCTh nepemellenns (¢ HMEeT CMHICH YYHTHIBATH

' '8
¥ ——1> 0,06.
up 20’%

4, Pemenrme (1Y.25-1Y.27) ECXOOHET H3 NpPeANOCHIIKE ©
onasAoM ABW>keHHE Gopra C HOCTOogHHO# ckopocTe ¢ . Ha
caMOM [ene STO ABEXXEHHe ocCyllecTmisercd “ckasxaME”, oT—
BEWANILMMH oYepeflHbIM 3aX0[KAM SKckaBaropa, ECnE mpHESTE,
49TO LUHPHHA 3aXoOkH paBEa A, , & BpeMs NPOABHIKEHHS
Gopra Ha eenmumHy AL paeEc At , To yRenmEueHREHe pac-—
XozAa 3& cYeT TAXoro “CEauka” MOXHO y4ecTh CledyKIHM
ob6pasoM:

a) onpepenseTcd NPHATOK K OTKOCY 90 { ti ) BA MO~
MeHT t; , NpeAuUBCTBYWOLUHR oYepelHOR 3axpAke sKCkaBaropa,
mcxons M3 NpeANOCHLIIKH, YTO AD 8TOro MoMmeHnra GoptT Gbin
HENOABH)XKEH HIE ABErancd c nocrosdnofi (ocpenueHHoR Bo Bpe-— .
MeHH) CEOpPOCThIO U ; .

-'6) Mo BenEYEMe MPHTOKA (, ( ti. ) nocpencteoM dop~

mynu (I11.3) onpemenserca ypomerpr B TORXe x= AL, , T.e.
h( %, AL);

B) onpepensieTcs MAXCHEMANLELIA DPETOX X OTKOCY nocne
odepe1Hoff 3aXONKH SECKABATODA:

Gy rBY)=q (1) +Aq, (1v.28)

_ kn?(r,AL)
B9= via-bt L)

TAe

B penssethueM pacxoa HOCTeNeHHO MAfEEeT, TAX 4TC Fepe
CpaRHETE/ILHO KOpPOTHOe Bpems BeEYEEA ero GyAeT CooTBeTCTB
BATL DACXOAAM, HOACYNTAHEEM KCXOAS H3 AONYIIEHES O N/IABHGE
nemxemun Sopra (Ao crenyomef 3axoAXE SKCEKaBaTopa). '

Ipumep pacuera mpuBesier B NpEnoxkeHmx Ne 2.
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B. Onpenenesse cyMMapEoro BOOAONPATOKA IpH
BCKpDHITHH HANOpPHOrC FOPH30OHTA B IoADLBe Kapbepa

CyMMapuoe nocTynnedue BoAsli B 3yMnd), BCKPLIBAIOLLHE
Hanopssl FopM3oHT B NOAOLIBe Kapkepa, OT MOMeHTa BCKpbr~
TES no MomeRTa 1, , Moxer GuiTe paccuuTano no Qopmyne
/267

2 »
= AnkmSry o 2,250 %o
Qym 2.25 o* E; (in = ). (1y.30)

dopmyno#t (1¥.30) cnemyeT nonn3oBaTHLCA NPH YCIOBHE

—£ < 0,06, 3sanenns ynxunm Ei(x) npEBeieHHl B Tatn.5

/32/
Tabnrua 65

x | Biyx) | x Ei(® x E(x)
40 | 19,6309 | 4,7 | 32,2639 9.0 1037,88
4,1 | 21,0485 | 4,8 | 34,6079 10,0 2492,23
4,2 | 226774 | 4,8 | 37,3325 11,0 6071,41
4,3 | 24,2274 | 5,0 | 40,1853 12,0 14959,5
44 | 28,0000 | 6,0 | 85,9898 13,0 37197,7
45 | 21,9337 | 7,0 | 191,505 14,0 93192,5
46 | 300141 | 8,0 | 440,330 15.0 234056

7



I". PacueT CHEXXERES HANOPOB B NOADLIBE KaPLEpa,
BEISBAHHOID BhIeMEDH NOpon

3ameTHDe BauSiHHe HA DPASrDYSKY HANODPHBIX BOAOHOCHAIX
TOpPH3CHTOBR, NPHYPOYSHHLIX K CnabGoHNBTPYIOLIEM IOPOJAM,
MOKET OKa3LIBATE YMEHLIUSHEE [1ABJeHEES HA BOOOHOCHEM
HIACT, CBI3AHHOE C BHEMKOH BhHILeneXallux nopod, Benwmuua
LDOHHXKEeHHS Hamopa N Sp onpenensercd no gopmyne /10/:

Uk db 1 g

i
=-x®D 1 @ (--TE. (1¥.31)
ASF oF L 1,( 4(1.*1)’
roe E‘i, (-x) - muTerpannHas sKCHpHERUMANbHAS QYHKIHS
(Tabn8);
0x — CKOpPoCTh 3aryybnesus kapbepa.

. Y=eT mepemelileH¥s XOHTypa OOBOOBEHHOCTH IlacTta

I'lpx oneHxe NPHTOKOB K Kapkepy, XoTopsill BCKpeiBaeT
Mynbsnoofpa3io 3aneraolBfi BoLOHOCHEN MIIACT, XApaKTepHE—
SywIUEACH SaTpyAHeHHAIM DETAHMEM, HIE BOOOHOCHYW NHHE3Y,
MDXKeT BOIHEKNYTH HeoOXOOMMOCTE B yYeTe HOoCTeNeHHOrD
nepeMelleREs XOHTYpa OOBOAHEHHOCTH B Ipolecce HCTOLUIeHHH
Myneosr (nEESH).

1. n% enysas mnoCKomapan/iensHoro GeSHANOPHOrO ABHE=
JKeHHEs pexoMemayworcd|rpadrEsn, npaseneHnme HA pRC,28 /17/.
Bpems monHoro ECTOLUEENS CTATAYECEMX SANACOB B STHX yC-
nopESX oupenendgercds dopmynol /17/:

3 2_:_1‘.".._1'5:5' ‘LL ) (1v.32)
I'padex (prc.28) m dopmyna (1¥.32) me yumremarr mabunk
Tpammo,

2. [1nga cnyua’s mnoCKodapanfienbHOro HANOPHOTD OBHXKe—
HHS E3MeHeHHe nnuan obpacrThn dmapTpanEr 1 ompedenser—
Cs 3aBECHMOCThHIO:

78



.}_ |
1
o
~_
15 wiumatiul

13

ns

—

L

LI LTT 1
T KtH m__
- i#.l_“ e — —
..%LI..M..TW..L. .M.

) 2

1 ¢

L

DRE

15

14

g &

et

0.65

o1

P
=]

o

[

&7

of

Prc,23.

|
i

FTTE

-
may
03 08 W

TTTT
:ﬂ.@jl‘

L

I x

B —

T

i

o

e it st T PACvOR

=}

N

00 o 02 03 Qs 05 o8 o7




ki
W

3. B obiuuem cnydae pacieT PEKOMEHIYeTCH BeCTH B
cnepnyiolleff mocienoBaTe/lIbHOCTH!

1= L-— v . (1¥.33)

a) CTPOATCE JIGHTH TOKA, OTBEYAIOLIHE NEepROHANANBHOMY
MONOYKEHHEIO ' KoHTypa obpopmnernocT® (§ 1 rn Jl); nermrsr npe—
popAarTce K miockEM (§ 2 ra.lIT);

6) onpenensieTcss Mo/No)KEHEe KOHTYpa OOBOAMEHROCTH Ha

momenT A ¥ cornmacHo m,1 EaR n.2 Ong xKaxkno#t xapaxtepHoft
nenTH;

B) NeHTH TOKA NEpPeCTPAHMBAIOTCH COIVIACHO HOBOMY NONO~
YKEHHIO KOHTYypa, B T.d.

TITABA V.

SUNbTPALIMOHHBIFT PACYET
OPEHAXHBIX CKBAXHMH X)

[lpenaxkHple CKBaxKHHbBI Moryr paborars nEbGo ¢ 3apaHHBIM
pacxonoM, nEbo ¢ 3anaBEneiMv monMxeHmeM (rm.l, § 4,n,66). I'lo-
STOMY NPHBOAHMMSEIE HHXKe MeToms pacuera nuddepeunupyorcs
B 3aBECHMOCTH OT I'PAHHYHLIX YC/OBHH Ha CXBa<HHaX., IIpr pac-

weTax, B KauveCTBe NEpPBOrc OPHEATHPA, HCOONL3YWTCH pesynbra—
Tol NPe[1BAPATE/IBHLIX YNPOLPHNsX oleHox (rim.l,§ 5§ n.8),

x) IpuBonEMbie B TOR rnase (hOPMYNBl MOTYT NPEMEHSTLCS H
. [O4 pacyeTa HAKIOHHHIX CKBAMKNM, NPORJEHHHX C OTK/IOHEHHEM
no 75° or seprexank /1/.

-
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§l.Pac9erTsn ycTAHOBHEBIIEHRCSH
dEnBETpPpaAaUNUHE B TAODOBHX YyCNOoOBNHSHX

l. PacueT OOEHOWHBIX CKB&XHH

a, Cpa3p pacxona CEKBaXkHHLI H YPOBHY B Helf ONHCeBAETCS
cdopmynolt /10/:

4 4
he*h
Q=% —L—g° - (Y.1)
2§,
roe hm = NepBoHa4YanbHad rnybusa noToke B TouUKe 3aloxKe-

HHA CEBAXN(HHBI;

2 - ¢yHEuES nOHEXKEHMS Ons oTod ToukE (TabnB).

fe
6. [Ona onpenenenrs ypoBrs B mobo#f Touke nnacra Moxer
NpHMeHATBCS (dopMmyna:

. _206 '
h“/hg k o (¥.2)

roe .]ec ~ (YHKNOHS NOHEXEHHUST O PACCMATPHUBASMON TOHUKA
= (ra6n.B).

K
.

. 2. PacueT cCHCTeMb! OTOeNbHO CTOSILUEX CKB&XEH,

oy INpu sapausbix pne6uTax CKBAXXHH pasYeT ypoBHel# BeOeTCs
no ¢dopMyne /10/:

n=n- Ly (¥.3)
1) K i=} Qci, j‘ci ’ :
roe Q¢i - mebEr 1 —o#f CKBAaXXEHEHI;
{ci =~ QyHKuus NOHMXKEHHS OT OEHCTBHA CKXBAMMHL! HOMED i
Tabn,b)
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Ta6nrna 6

Ycnosus oura-—

MES H CTOXKA i

BOAOHOCHOI'O Craiy Ic (B Touxe M)

TOpHE30HTA

1. B nonyorpa- ry H(r,y)} _ n
HN9eHHOM i £ 1 2L Vm
macre (me- | | A& |I[f=086719- f=03671g -~ T
Hefinad rpa-— &——L———} ¢
HHOlAa C mo™ CKB 1
CTOSHHLIM
HAIOPOM ) ~

: |y Mayfl] o _ Y

2. Mexny myuz!l; 1l o 86 08671 x i =627 +7)-6(%;7).
rpaEHEIaME C ] L e TP Y
MOC TORBEBIM : = {H,\ Z_I‘.WSE'(%JL 1 L XL =
HanopoM L e (cM. puc. 24)
M Mxy) 0_ : . T

3. otnaci | 5o =0367 tgx | f=0,: Tp3e,mIT-3)
NETAHKS H sl nl, L ax
HenpoHHENA™ 1, cxe :“{ﬂ_rch'?_L] L;kil-—; xmi; y =_I%
emMmoli rpa- L 1
HEOel (em. pre 24)

4, B xpyroeom i 0
nnacre ¢ f=10,36719x ﬁzz 202 2 g
TIOCTOSHHEBIM R2“52 + B2 -§+ -
HanopoM Ha X ® Ic=g’35n£
KOHTYP®e BT r




Sw

i L B =acTHOCTH, NS paBRoOeCHTHHIX
il W 1§ s " CKBAYKKE?
' f,‘::‘ 2 2
q =05 =
as R : h=h - S k Far fct (¥.3a)
az}— L 5-0 6. I'lpE sapaHELIX YPOBHSIX CKBa-
AN ><¥-%  xuE pacter Ex pe6MTOB OCYiUECTBI-
o Z S eTcs myTeM pelUeHES CHCTeMbI:
07 racep+0 Qo+ Qa1 &2
& v Jeifk
Prc.24. ['padwxe dynxnas0 E Qc-.. J’ﬁﬁgv —*—L—M e (V.4)
(oyexTrp) = 6, (cmno~
LUEBle JTEHHER), w(h% "h')

IMpr ﬁonuuom qHCe CKBAXKEH B aTOM
_Cnyiae pacueT Opolle BCero BeCyH
Ha OCHOBAHHH MOME/IHPpOBAHHY,

3. Pacuer KOHTYpPEBIX CHCTEM CKBAXNCHH,

.a. Tlpollie Bcero pacder OCYLIECTBASETCH C NOMOLLIO IO~
crpoennd neBr Toxa (§ 2 nB).

6. M OxKHO NONb3OBATLCHS H AHANHTHYECKOR SABHCHM OCTHIO
/10/:

2 2
=h —
h -0 h ‘.':] Q,t j"t L (y-B)

roe P~ WECAO XapaxTepHEIX YYACTKOB KoErypa (B mpenenax
K&XK[IOr'0 M3 HEX PACXON CKBAXKHH M PACCTOARMES
MeX [y HEMH MOTYT CMMTATHLCS NPAKTHYECKH OLE—
HAKOBHIMH) ;
Qy; = CyMMmapHHfi pacxop CKBAXKEH 1 —ro yYacTa;
fyi — dymxums mommxenms or neficrBEs i -To ysacTxa,

Q@yHKIHS NOHHXKEHHS OT [efCTBEY OrpaHHYEHHOrs UPAMO-—
nuHeiinoro paza paBHOAEOHTHHIX M paBHOYOAJIEHHMX OPYr OT
Opyra CKBa>KEH Buipaxcaetcd dopmynofi /10/:

$y=fc—AF (v.6)

c ~ cbyuxrum OOHEDKEHHES OT AeficTBES CEBaj)KHHBI, PaCHoio—
>KeHHOff B nesrpe psna (ompepnensercs no TabntB),

Af = 0,367 1y lrﬂ y ¥.7)
XU hog=be - K ;,ZT Bei fei@)
{:".ﬁ‘ L:“.. % %4(),‘ ,gd(l)
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+ - paccTOSEEE OT CepenuHH psifa OO TOYKH, B KoTopofi
onpenensieTcs NOHHXKEHHE;

*3p ~ PACIeTHOe PACCTOSIHHEe OT JMHEM [0 TOUKH (ompepens~
erca mo rpaduky wnE no rabnume - cm,.pec.2B),

B)npw Dchat pammun Zage varoasTon no rpapery Ecnx Tpeﬁyel‘éﬂ
T T HaliTH NOHE>XeHHe
o5 - CEEEEEEEEEE ,
J3_oa-T/ [EE] B xaxoi—nubo xapax-
. - hod 1 1
r_._._‘_:_;l_..'__f"'mj‘ 7 | :t/]*/ TepHOH CKBajXKHHe
: § 727 pana, ToO BMeCTO
= e, g8 LB AL, dopmyns (V.6) cne-
TofP A By 1 sfz A A OyeT Noilb3oBaThCH
Onpw £33 Tape ; /j/ ,: ; ¢dhopmMynoi:
Blnpw ssk<3  meniumnor ) oA ' =f —Af +
= . c :
z,.%m o T 3-7'/:;f/ ' i;' f f
el p, ——
T2 ] o Jomm]os [onm | w0 e oA +—=&, (v.8)
‘[. L3 e T | o098 [ oee 0?/,",’/, - n
e 1uos |uor | i | oo | ase E Vam
3 | w0t | 100 [ 100 | 6% | - 1 T |
T roe ¢, — ompene-
& 1 nsieTcsl MO HOMO-
T 0s 0% Q7 09 2

rpamme (puc,7),
Puc.25, Cxema k omnpelelleHHI0 pacueTHOr'D

paccToimus Vyg . 7 — 9ECHIO CKBA—

HHH pana.

dopmyna (¥.6) npEMeHMMa DPE yCNOBHH, 4TD YY&CTOK
KOHTYpa yHaner oT rpaisn obnacTe ¢EALTpADHE HA PACCTOH—
HEe, Gonbliee NONOBHEHLI erc ANHHEL

4. Ocobo oTMeTHM CclleayiolllHe Ba>kHple YAaCTHLIe Cy%aH:

a) GeCKoHeYHbIl NPSIMONHHENHEI! PA CKBAXHH C oOHMHA~
KOBLIMH YpOBHSMHM BOnMU3E npsMonuHefiHioro EOHTYypa OETAHHA
(croka), mapannensloro pany (Hanpumep, BONH3E pexH):

- OB by
Qg_

6 L 2
0, 36?13&654_ _G_

(y.9)

6) To ke — MexAy OBYMS NIApanienbHbIMH I'PaHMIaMH C
NOCTOAHHBIMM HANOpaME (pafl MeAy KOHTYPOM OHTAHHS M CO-
BEpIUEHHEIM KOT/IDBAHOM ) :

05k (h3- nl) .
[¢] 1 ?
0’ W ++_I_2_
3671 il 61,11,

G

(1.10)



B) kpyroBo#l KOHTYP pPaBHOOEOHTHLIX CKBAMHH, OKOHTY-
pHBaKOLIEX “cyxoii” mecoBepiueHHb# KOT/IOBAH B KPYr'OBpM H/ac—

Te ¢ pagrycoM R : i Wa\_,
_ xint-nbH ) fw“f :
Q= , (7 (¥.11
03671,2(-————)

Bo Bcex Tpex cnyvmax mﬁl onpepenedns NOHH)KeHHS B
mio6oft Touke mnacra unesecoofpa3He HmpenBapETENBHO OCylue=—
CTBISTh 3aMeHY HpeHa)<Horo KoHTypa GExTHBHOI coBepileHHof
TpaHuieei, B coorBercTBHE Cc dopmynamu (1L1) ~ (IlIL2), a
sareM BectH pacdyer nebo mo dopmyne (I1.3) -~ Ona cnywaes

L 4 v~

a” u "6”, nubo no ¢dopmyne (I1.4) - ona cnysas “B” ,
5, Yuer "neperexkanunan”,

Ina pacuera YaCTHEIX Cily9aeB CHCTeMhl NPOH3BOABLHO pac—
[DNOXKEHHEIX CKBAXKHH C 3anNaHHLIME PACXOA&MH B YCIOBHAX
"nepereKkanna” peKoMeHOYOTCH clenywoluue dopMynbsl /G/:

a, ﬂl’!ﬂ HeorpagsHYeHHBIX NIACTOB

§= 2‘1‘101112 Q“ Ko(n V) , (¥.12)

roe vy - pACCTofiHMe OT 1 =off CKBAa{HHbl [0 pacueTHol
TOYKH, & ocranbhbie o6oSHAYEHHA Te e, uTo ¥ B (PopMyne
(1y.3);

6. I1na-nnactoB, OrpaHHYEHHLIX NPAMONHBHEHRHLIM KOHTY=

-t B [ Tkl VTy]  pieseees

&‘J‘ma (¥Y.13)

poM:

roe 3sax (+) Geperca B cnyYae HeNpPOHHENAEMOI'® KOHTYpA, 3HAK
(=) B cnysae xouTypa C NOCTOAHHLIM HauopoM, [Pi = paccros—
HHe OT pacyeTHO{i TOYKH [0 3eprankHoro orobpa)kenms 1 —oft
CEBAXKHHBl OTHOCHTELHO KOHTYpA.

B, Popmynst (¥.12) B (¥.13) cnpapennEps npR npemmono—
»KEeHHH, 4TO YPOBeHb B BOIOHOCHOM I'OPE3OHTE, H3 KOTOPOIOD
EpeT “noanETsiBaHEe”, He MeHSeTCf B NpooecCe lIepereKanNs,
49T0 OONYCTHMO NpPH OTHOCHTenbio Gonmiuofi mpoBOAHMOCTE ero
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1l

(ra.1y, 8 1,n,B).

§ 2. R ag e
E

) € ycrTasoBrmBrmeficy
" ¢-ma b rpADR c

H
» MOKEHX YyCANoOBHESEX
LY

A, O6mEl MeTrOos pacueTa

1. [Ina Ccxpaxus C SAfAEHEIM PacxolloM cnenyeTr mpemn—
BADETEILHD OOpereANTs QYHENEE NOHHMKEHHS [18 Kaxjofl cxBa-
)KHHB HAN ONd XApaxTepHsIXx y3sactTkop xoHTypa (§ 1 n,3), mns
sero HCHONE3yeTCH MonelEpoBaHEe, 3aTesM pac¥er Belercs aHa—
noreuHo § 1,

2. [Ing CxBa><XmH C SaJaHHEIM NOHEXKEHHeM Npolle oopepe=
nSTL NApAMETPH NOTOKA HeloCpenCTBEeHND HA MOIEInn.

B, YopoueBHEn# MeTon pacyiera U8 KOHTYPHHX
H IEHeBRAHX CHCTEM CKBAXEH

1. Pacuer BemeTcd OO BhlAeAcHHHM IcHTaM Toka (ri.dl
8 1), nna mocTpoeHEd KOTOPHIX OTMeTEA ypoBlefi Ha yiacTxe
[peHa>kHOoro KOHTYPA OPHEHTHPOBOYHO TIPHHEMAETCS pPABHOR $
a) ‘oTMeTKe NEa KOT/IOBAHA — [/19 HECOBEDPILIEHHHX ~CyXHX”
KOoT0BAHOB, 6) oTMeTKe BoLoynopa — S COBePLIEHHERX He—
3aToneRHsX KOT/IOBAHOB, B) oTMeTEe BOANW B XOTAOBae —
IS BATONAQHHLIX KOTNOBAHOB,

]

Pacuer B upenenax Kacaoff NENTH TOKA, NPeABAPETENb—
'HO npwseneHHofi x nnockofi (ra.Jl1 § 2), ocywecrmnsercs mo
COOTBETCTBYOINEM dopMy/laM 171 GeCKoNEYNHIX pPa/iDB CKBANME
B nonocoobpasaoM nnacre, NPABeeMNnM RmXe, Ilocne rTaxoro
pacuera mo dopmynam (IL.1) mnm (IIL2) ompenensiorcs ypor—
HH 1o ECHTYPY CKBAJKKEE , 3aTeM BHOBL NPODH3BOAMTCH HOCTPOE—
HHe NeHT TOXA IPE STHX YTOYHEHHLIX yPOBHSX H pacyer NOBTO-
pgerts saHoBo,. O6sME0 BYDPOro NPAGARIKERRE OKA3LIRAETCH
[OOCTATDYHO [A8 NoAyYeHHS HalekHOT'o peapMuLTaTa.
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BaxxH0o noO9epxEYTh , MTD €C/N EKaphkep ABASeTCH KOH-
TYPOM [peRnaka, TO nepRonavanbsie yposwx ( h, =mamhg)
onpenensiorcs (pacteroM HIH HA MOOENR) 3apaEee, RCxond
®3 ppesaxxxore sgdxpexra camoro xapkepa (rmly, 8 1).

Ipavep pacueTa ODpxBened B nmpuiocckenss Ne 3,

Hmxe (mn.2 m 3) npusoasarca ocmoRmune GopMyns ans
pacuera mpiMO/IHHeENLHX DAZIOB CKBAXKHE B NONOCOOGpA3HOM
njacTe, KOoTophle HCHOAL3YIOYCH IPH pactYerTax B npeneiax neH—

‘THi TOKE,

2., Hecpeepmienarnli melaronnennwusi Xornosan /10/:

a, PacueT y9acTEa nuHeflHoff BOMONONASKYeIbHOf yCTA~
HOBKH {pm.zﬂn) BesercS B Chaelywilefl HNoCAeNOBATE/RHOCTH:
e 1) ompenensercs rpebye—
MHf ypoBeHL HA /IHHEE EKOR-
rypa hg , Rcxons 23 HeoG-
XOANMOI'D NONIKENNd IO Do~
ALK KOTIOBAHNA; MAd STOro
HCHonb3yercs GopMmyna:

r!l!(li(li{!l{!/l!l

P 4
T?-nlp _ M- Hg

.
1

x' (v.14)
Pxc.26. (5xeuu 3 ;Sacqery nmHe i~
HLIX CECTEM CKBakEH BOnm3x
CcoBepieHNHX ‘KOTAOBANOB.
2) ompenendercHs AeOHT CKBAKEBHEI:
>0 L' rf ' (¥%.15)

Ecnm 2apapaTbCs pacxonoM CKBaXXMHE, TO H3 GopMmyns
(¥.15) onpepenserca Tpebyemoe PACCTORRNS MeXAy -HEME;

3) HECxopna E3 amaveHmk N 4 = Q.c. , MOXHD onpene-
NETE ypoBesb B cxBaxkEme mo QopMyne (Lil.1); ecam hg>0 ,
To Heo6xonEMO ANGD YMEHBLIIHTHL PACCTOSNEE MeXAy CKBar<E—
HAME, 1E6D OPOBOAETE NOHEXKEeHHe KOHTYPHOR CHCTeMofi CxBa-
JKNH;

4) pacueT ypomgeft B mpenenax neETs: OPDE3BOANTCS IIQ
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dopmyne:

2_ 4.2 f1,2_ 4.2 X
hy= 1, (h1 h¢)(1 L) : (¥.18)

6. B cnyuae, eCilx CKBa)XHMHp pacnonarajprca ¢ obemx
cTopor xominoBaHa (pHc.266), Benwwmnna h,p NpREEMAeIcY Co—~
oTBeTCTBYWIlell oTMeTKe [Ha XKOT/oBaHA B Npenefax A€HTHI
( T ). Ona pacuera nebmra B aTOM cnytae yrnorpebnsaer—
ca copMmyna:

2 Y
- L T
Qe T (¥.17)
& pna pacuera ypoBHe# BHe KoHTypa — cdopmyna (Y,.16) mnpn

he = T (BHYTpH KOHTYP& YPOBHE COOTBETCTBYIOT Be/NiHHE
).

Ecmu h,< 0 ( h monysaem 3 (1J.1) npE he = T ),
To cnenyeT nE6o YMEHBIUNTE PACCTOSHEHE MEXAY CEBAXKHHAMH,
nECGD Np OBOAETE BOLONOHMI)KEHHE NBYXKOHTYDPHOR CHCTEeMoR
(BAnNpE Mep, paO BOAONOHEXKAOINEX CKBAXXKHH B COYETAHHH C
pPESAOM HIIOPHALTPOB),

B, B cnyvae, eCnE moMH)XEHHe OCYLIECTBASOTCH NOBYX—
pEAHOM KOEBTYPHOE ycTaHoBXKofi (puc,27), pacs¥eT UpOH3BOaHTCH

no topmynam /10/: N
o nZ-(h?-r?) =~

¢ 2 11 [ (y.18)
[ Z e S -
Sty 03578 3 sve
H
u=_§ h% "’T2 N 1y ()“ h
6%=7 T, 0% (1,_“',«7'1,2 o), 019

rpe MHOEeXCH ' B W OTHOCHATCSH, CODTBETCTBEHHO, K BHELUREMY
H BHyTpeHHeMY KOHTypam,

PacueT ypoBHS B CKBAXXKKMHAX NPOH3BOAHBTCH no opMyre:

pot=p2- G0y 60
¢ =1 T ax M 2w (¥.20)
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3. ComepLueHHbIH XOTNO™
Bam X),

- a, Pacaer ooHopsaxo#
~. KOHTYPHOA ycrauoexK (pHC.28)
HOpoBoARTCA no opmyne /10/:

ke
Qc z x
Puc.27. Cxema x pacuery ABYX™ [12 B o BN 2 2]
paOHEOl yCTAHOBKH CKBAXKH, pac™ L(h 1’12) h, 141 A
ponoeHHslx no ofesMm CTOpoHAM T4 )
HeCOoBepLIeHHDI D KOT/IOBARA . {:J_LL "'0.3571@ _2_5_
c

Y oeneHsll pacxond noTOEa,
BRIXOAFLIErp HAa DTXDC, dilpe—

T AT G : — peadercs thopmynolt /10/:
R far ticaas e el SES St ARt LA
N & h?___ 2 1
. o=k -2 g Y (y.22)
: J 2L ‘SL
Puc. 28. Cxema k pacuery XDHTYp~
HOH yCTaHOBXE CEB&X>XNE BOIu3X
COBepILIEBHOI'D KDTIOBaHAa, Pacuyer seuercs: 8 cneaywip .
mopsiaKe:
1) 3apamasch pas3nuqEbMa BenAqEHAME . onpejie-

nsem Q¢ mo dbopmynam (¥.21) u crpomm rpadzx Q=f6) ;
2) c rpadbexa Q =f(0) CHEMAaeTCA HECKONLXD mapHL
smavenE#t penuwurr Qg o 6, , mHocne Yero CTYPOATCE rpadKx

sapmcEMocTH qo=f, (6) , roe 9o ®BerECRAeTCH uD hop-
myne (Y.22);

3) Hcxons H3 MONYCTMMBIX € TOYKH 3peHusd ihunpTpanEoR=
HEBIX ,uecbopmaunﬁ 3Hagenu# ‘Io ANH A3 NpANATOrO XDp-
thunuenrta 3acnona (cm.ra.l § 5), nonssysace rpadoxon

x) Ciona >xe OTHOCHTCH CHy%afi HSCOBeDILSHAOND 2aTonnen—
HOT'O KOT/IOBAHA.



qu (6), HaxonEM TpebGyemyo BenmumRy O , a 3a-—
no rpadrxy Q.= ‘f ©) non6GapaeM COOTBETCTBYMLIEE
sna-tenle Q, -

6. B cinywae nsyxpsnuoft cxemsl (puc.29) obuumo aanu-

mevy smaseres; 6" @ h' nna sayrpemmero pana: Q, =
. h:; nna ssewgerc papa, Cneayer onpenenaTek Q H
6 mo tbopumm /10/:
’=2 _q,_ﬁ_ 1}1 Lz_'f 1'3 -A.l/;
k¥ L _2

hl--L(l A)+r‘£3(1 A“)—h‘” 20, e @ (v.23)

0,5k(h?- ne L) —“w,

n 1
Q.= T Ao, (v.24)
rne A= e L ;
A P el 24
s =
®, -—03671,32—-,-,4 ) @I=03671g g (OePEeT)

Y nenpenft paexon [OTOKA, BLXOASUIEr0 HA DTEOC, BH—
wrcaaerce oo dopmyne /10/:

_khi Q¢ .1,*l; Q¢ . V.
To= B s e 1 1 (¥.25)

Pacuer pepercd nounbo+
poM, HCXDO®R H3 ﬂonyc'r!l-;'
MOro 3naweRES (, .
Popmynn (¥.23)-(¥-25) '
Moryr SeiTe ncnonbaonanu_!
H OpE OPYIrEX 3a08HHLIX
= 25k . HCXOOHHX napaMeTpax.

" 4. Pacuer ypoBuei#t Bo
BCex cilydasx HpoBOAHTYCH ;
B cooTBeTCTBHE C riLlll
§ 1.

5, IOna pacuera Gonsuioro YHCHA B3aMMOMeHCTBYOLLNX
pSOoB CEBAXXMH NenecoobGpa3Ho npHBiIexaThk meron (QEALTPA—

20

Puc., 29, Cxema K pacHery ABYX—
panEofl yCTAHOBKE CKBAJXKEH BOMmM—

_3H EOTIDBAHA. - §
i



dwoHHEX comporasnenmft (rallf® & 1). Pacwer Bmemercs B ciie—
ayouleft nocnenosarensaoctE [30/:

Q) JNNHEN CKBA)KHH 3aMEESIOTCH SKBMBANCHYHHLIMM TPaHILLe—
gMH C YPOBHAMH HA HEX th (cm bopmyny  (LIJ.1) ) = morom-
HBIM IOPETOXKOM t{= ~_(L° H

6) SanECHBAITCE BLIPAXENES /19 PACXOAA NOTOXA B 30—
HAX MeXXAy pInaMH H IDAENINAMH IOTOKA, & TAKXKS MeXOy OT—
AenbHEHMY PINaMH, XOTOphie PACCMATPHEBAIOTYCS KAK TpasileH;

B) COCTABIAIOYCR ypabHemnd GajaBca HOTOKA HA JINEHGX
Tpanwes; ~

r) GanascoBne ypaBHCHES H ypaBNemus rana ([IL1 ) of-
pa3yoT CECTeMY, H3 KOTOPo# MOryT GuivYe HaliieHL Bce Heob-
XOOEMES S/IeMEeHTH IOTOKA; 2C/AR 3aaaHm nebGETH B paccraHoB—
K& CEBa)X#H, TO N0 GamaHCOBLEIM ypaBHeHmSM HAXOASTCH Be/IHIH—
Hbl YPOBHE# HA JIHHHAX CEBa<HH ( hq;.-,, ), a 3arem no dop-
myine ([1l.1) onpenendTCE ypoBER B CKBAMEHAX hﬁ ; ecnu
3apaHsl YPOBHE B CKBA)XKEHAX H MX PACCTAHOBXA, 'TO H3 CHCTEME
CHAYA/A HCK/MIOYAIOTCS HOR3BOCTHLIC BEANMHNE yPOBHeH Ha JIH—
HEAX CKBa)<EH ( hm-‘» ), a 3aTem — onpependiorcd HeN3BeCTHHE
pacxonsl CKBa<HH Q¢3 -

6. HarGonee npocTo pacYer EORTYPHEIX CHCTEM NPOBOAET—
cd mon6GopoM HA MopOe NnH,

~

§3. Pacier EeycraHoBEBILIEeACH x)
bdbEanBBTPAONERR B TENOBHX YCNOBEHESAX

A, Cxpaxmusl ¢ HOCTDARELIM PACXOIOM

' @Ommu CxBaxmEaa,

OcHorHoff sBaserce thopmyna /10/:

x) IIng CKBA)KEE C 3a[AHNEM NOHEJ)KGHEEM B HACTOSiuUeM napa—
rpade NpEBOAATCS pelUEHNS ANWL AJS, HPOCTeRIUEX H3 THIOBHX
cxeM, .

xx) 3peck e pacCMoTpeH caysaft NEAefiND HoMEHSDLIEroCH pac

xona.
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n'=n- zac T e’ (v,28)

roe f i GyHENES DOHEXEHERS NPX HeYCTANOBEBILEM™
ca pexmme (cm, TaGuL7) /10/.

TaGnuua 7.
Ycnopns
OMTaHES B Cxema Bupamesme st ‘fﬂ,
cTOKAa BO-
ZIOHOCHOTO
T'OPE3DHTA

1.Crpaxe— = M ; 2
e D I

PaHEYeHHOM oxB

nnacre .

2. Ckpaxku— - _J’__’ M i !l}lt I.l 0 5

Ha y OpEMO—| i r/ 1

nEEefiNOro | 7 | $= [E "(_ll-L &LI-H-Y) (

monrypa nE—| 4o —ofl ['C 4% T

rauma (cro-| X8 I

xa) _ .

3. Cxpaxke— npu L >4

Ha B DONO— Lot ”

coobpaa~ &~ N\ (r‘) T]}

HoMmnacre | 4 1 _N\_ __ Jet™is la-ﬁ- tat 401; Lt

C OOEEM L - 3

KOHTYPOM . v 4}_} 0,1

(croxa) T = aln s ) x 41} )

cToxa) H _ _

oarun we- | rrrrrAr b .fct f&-2sin o~ 7L sin F (ZL s

OpoHKRae™ - /r 2

Mun xow- | -1 ——d sm:ﬂ“@ .m's"*("z )‘)F (31 : 4L

TYpOM. ZL 2L 2L’ gat
(j’c"‘m‘- Taba. 6,F"cm. pmc. 30)

4, Cxpaxe-

Ha B nnacre 2

C EpPYroBHM ? m —075 +

HeInpOoHRANa~ ‘fﬁ 2% ( _.2 0,

eMuM EOH—

TypOM + 0,5 _R-.?)
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3nawemxs mmverpanbioff skcromesnmansEoft (ymxmEx E£x)
onpenensorces no rabnB.

Tabnema 8

x Eytx| x " EByC®) x Eitx)
0,03 -2,969 | 0,30 -0,9808 1,10 | -0,188
0,04 -2,681 | 0,35 -0,794 1,20 -0,158
0.05 -2,463 | 0,40 -0,702 1.30 -0,138
0,08 ~-2,285 | 045 -0,625 1.40 -0,118
0.07 -2,151 | 0,50 -0,560 1,80 -0,100
0,08 -2,027 | 0,65 -0,503 1,70 -0,076
0,09 | -1,919 | 0,60 ~0,454 1,80 0,056
0,10 -1,823 | 0,66 -0,412 2,10 -0,043
0,12 -1,6680 | 0,70 -0,374 2,5 ~0,025
0,14 -1,52¢ | 0,78 -0,340 3,0 ~0,013
0,16 -1,409 | 0,80 -0,311 3,6 -0,007
0,18 -1,310 | 0,85 -0,284 4,0 -0,004
0,20 | -1,225 | 0,80 ~0,260 45 -0,002
0,23 | -1,110 | 0,95 -0,238 5,0 -0,001
0,26 | -1,014 | 1,00 -0,219

2 i
Hpn-é&—f< 0,5 ~ nona cxemsl 2, H OpmE << 0,1 - gna
CxeMH 3 = peXXHM MOIKEeT CYHTATHCH ycraHoBaBLimMmcs /10/, -

Ina ompenenenss QYAKNHE HONEXKEIHS B CaMOfi CEKBAXH-
Be Crenyer OpEEEMATE T = T¢; *'=21,; v'= 2V, 2=0,y=0.

2, Pacuer rpynusl OTOSILHO CTOSLUINX CKBAXHE HNPOH3BO—
nx o dopmyne /10/:

) 2_2 -
h'= hy—p B Qe fon (¥.27)
roe v =1,23,..... 1 - HOMepa CXBAXKHH.

=
3. JPacuer BOMONOHESHTE/NBHEX KOHTYPOB, NPEBESMELIX K
*Gon xonoaunam”,
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a, Pacuer MoXer NpoESBOANTECE mo dopmyne (¥Y.28)
npe Sameme Q. Ha ofmmft pacxon yCraHoBEN QH““ , ompe=
nensfeMuit ne dopmyne: :
4,’ Ctne fp e e

qm= [mizme (1) T R s

z j Kt Creenlpcest & glier)

e seroe
rne hg ¥ hy (1) — nepmosanancsas m rpeGyemas (ma Mo- f/ -
mMear 1t ) cEmxemEas rny6EHA B meETpe yCTaEOBKE; J

— ()yHEIHS NOHH)KEHHH, OlpenenfeMas IO cbopuyne-

2
Kt_ 4ﬁ[E( 4“1;) E" ll,q,'t ] (¥.29)

rae R - maxonmrcs mo rabnl,

6. I'peBenenreM k "GoneplioMy” EKoloARY MOIMKHO HONL™
spBarecs (OpH BHITO/IHEHHH yCNOBAE IPAMEHEMOCTH (OpMYs!
(I1.4):

1) nna paciera ypoBEefl B meHTpe KO/OZNA;
2) nns pacuera ypoBHe#t L8 mo6oft TouKe, paCHONOKEH—
Hoff BHYTpH Kononna, — @OpH _T > 3,5 :

3) nna paciera ypoBHeff B TouUKax, nacnono)xeuxm BHE
KOonoANa H YO OBJIeTBOPAIOLUNX YCiiOBHIO —r--;-l 5, ~mpH "——-r:’ﬁ

e, Iparox Q yom CKIAILIBAETCS H3 NPETOKA neny-rpn
( Qg ) = npnroxa H3BHe Q.“p ; HX COOTHOLIGHHe ONH-
ceimaerca dopmynoft /6/: ’- kfm‘ T pg

- - ¢
Q! exp { 2"'}) Pl Com,wﬁl
at

I'pr — > 3,6 MoxNHO CuURTATH Q-gcrrl = Qyp

K
@Pac'!e'r neEeffHOrD PAA CKBAXHH

a, Pacuer nmpoBogETCHE mO t.bopuy:rm /10/:

V-2% Qyer-m
?~f,£«. &w;cq'a-(pm, ,4 Ltk il

zﬁﬁ-ﬁ“* A Gfsd5

( f




2_ 12— _2Gyem
ho=ny— =3 fa (v.31)

2
rae fo= 75 F(3 o 7‘)**”‘( 22 N T008B (- 55 (v.32)

B - noaama pspa, [, — OnEEA nepueNnEKY/Apa, ONYIIEH—
HOT'D N3 pacueTHOfi TOUKE HA NENNID pPSJA HIK Ha ee Npoloiixe
EEe, 1, 1; = paccTosHEs OT XOHNOB Psi[la [0 OCHOBAHEA Iep~
nemnExynspa, R — pacdeTHoe PacCTodHEe OT TOWUKH B Cepenn-
He psna no obmacT nuramms (onpenensercs mo Ta6n.l),

=B _. _ 1 ¥ _ 12
“Zat MTEA Mg A

3navenns :ﬂ:ﬂmnnF(ﬁu,l) oopenensiorcs no rpaduxy (puc.31);
6. Tlpg A = 0,5

5';1,5} Be/IHTRAY J" kt MOXHO onm~
P\ penendTh no gopMmyne
(Y.28), samenss vy na
028 A\ ] Yap ( T3y onmpenenser
a2 N ' €| Ip PEC. 5).2
R
050 \,\‘ N am 5. Ilpr "= < 0,1 ose-
AR N 1
¢ NNNNS 0 eH¥e MOXHD CYETATH
02 N > T YCTAHDBEBIUIEMUS,
008 }“Z’\ :TC]-*-...,__ == r, INoBepounsit packer
o {1 27 | ~ L Ha MAEKCHMAINBHOE NOHHYKe=
5 = am R P HEe B CKBAXKNHAX pana
02 04 Q6 08 {0 {2 (¥ {6 (8 20 AoiXXeH OPOBOARTLCH O

OeHTPANTLHOR CKBAMMHE N0

Pxc.31. Tpapex dynxumm F(MB). g0l e (v.31), npr sa-

x) EcnE oCEoBaHRe nepueHnEkynspa [, nonazaeT Ha fNpofdomxe-
I 1e ;imHNHE psna, To A, chneayer CpaThk CoO SHAKOM MEHYC (—).

26



MeNe BelINIRHE j’“ HA BenEIEHY fn‘fjﬁ-qﬂx( $, onpenena~

erca no rpadexy — pEc.J, N1 = YECNO CKBa)XMH pSifla) H HOpH
A=
0= T
IprMep paciera npHBelleH B NPEAOKeHHER Ne 4,

B, Pacuer BoAOHOHESETENLHLIX EOHTYPOB CIOXHOR GhopME!
oC TANSeTCH CYMMEDOBAHEEM NOENMXOHHS, BHSBAHHEX pabo-

To#f DTOENnBHLIX YYACTEOB KOATYpa, onmpenenseMblx He Gdopmynsl
(¥y.3

@ Pacuer rpynos! CKBaj<KHH, PACHONOMEHHEIX PABHOMEpPHO
oo HeKoTopoft mAOLUA[¥, MCXEeT UpoBOARTHECE o dopmyne (¥Y.28)
noCrie NpEBelenNs X “GoneluoMy Ko/soany”. 2TOT OpHeM IOONyCc—
THM /19 pacueTA NOHE)KEeHHH B TOYXAX, YIOBJeTBODPSIOILHX yC-—
noBmo  ——>> 1,5-2, a Taxxe nas pacueTa NORMXKEHRfi Bo BHY-
TPOHHHX TOYKax OCywiaemoff IJIOIIAAE, €ClE oHpedelsiTk CyMMap-—
RY® QYHXOHO HOHEXOHE:] f&t 1o r:?atbu:y {prc,32) /63/.

f { 7.)¥"er Heo[HOBPEeMEHHOCTH
7 ¢ pporfenms B pabory cxBa<HH H
¥ H3MeHeHES neGHTa CKBa><uH,
7, ° IOna oupenerncHEs (QyHEUHH
) i-o% g 14 TOSHIKeHRS fiem OT paorut
205 P % s n CXBAaJKEH , BRK/IOYAEM bIX
Q i B pasHoe BpeMs ¥ MeHSIOLLHX
s Al | ceoif nebGET mo 3aaHHOMY
J: i cTynegsaromy rpaduxy (puc.33),
€ncl Z——% s s’
n
Puc.32, padux dyexnme §,,. ftay:_ ;L':a Jou = (¥.33)
2.25 abgp
at ~-_ Y = 1n — )
o= = yY¥=—,. __"HE__"_
vy Yy Ps

b ]
Ps= e (1) ™ (L) ()™,
L ¥s
i=12..... N~ HOMepa CKBA>XMH,
¥y — paccrofmMe ~T naxHofi ToukE (rpe onpegensercs -

a7



a HEKeEN®) n® U -oft
b CxPaXKEMH, Vi; ~ Bpems
owt QU OKDHRANNYZ ] -rp 9rana
paboTe i —off CKBa>KHNEI
(Bpems oTCRETHLIBEEeTCH: OT
o — ma=uana paboTwu nepeofi CxBa-—
e T J WHHB) § Qi,j ~ pacxon

i —off CEKBaXXNHH Ha

j —om srane,

Prc.33, I'padex m3nmenennd

nebura U —off CxBaXKHHEL, oy s Qii~ Qi1
iy

1.0
Qeym— CYMMADHBIE PacXor] CKBAXKEE B MOMEHT tp T~ %B'J'
¥s = pPACCTOfHHe OT TD4XH, B KOTOPOR ONpeiesidercs no
JKEeHHe, 10 CEBAXKHHLIHOMEP S » OPHHEMAEMOH 3& PACYCTHYO
(manpmvep, CrBakEEA pacHONONKeHH&S BONE3E HEHTPA YCTHHOBKE),

Qiyp — pacxom i ~off CKBaXKHHEH B PACYETHHIE MOMERT tp
B. CxBaxuHnl C NPCTOIMHEM NOHEXKEHEEM.

1. OnmHouELe CEBAKEHE

a, [ns ycnoBEfi HeOrpANNTEHHOrO MIACTA PACYET Be[eTC
no ¢opmynam (1¥.9) = (1Y.10).

6. [ng nnacta, OrPAENYEHHOTO HPSMONAHEAHHIM KONTYPOM
NHTAHER, pacdeT BenetTds mo dopmyne (1¥.17).

B, [lng nnacra, orpaREYeHNHOI'0 EPYroBLIM XOHTYPOM, pac—
mer Benercs no opmyne (1Y.8), npmuem

R(V)=%+ (R~ 7)) R, (1) {(v.34)
- Ang XKOMTypa € OOCTOSHHEIM HanopoMm /28/ =m
R(¥)=7+ (R~ r )R ,(0) (v.35)
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— pans EeOpoHEmaeMoro xoHrypa /28/.

Bemranan R(‘U)n 'R:z(fc) onpeniensiorcs Ho rpadExam
pec, M, Ry - puuyc nnacTa,

LR R ) 2. Cxpaxufb,pac—
R NONOMKEHHBIe D KBA—
OpaTaHofi ceTke,

L ) PacueTr Mo¥XeT

npoBoaRThLCH 10 Qop=
/ mynam (1¥.8) =
(¥.35) nmocne mpmBe—
OeHHd KBAPATOB K
/ - PaARHOIIOLUAAMDMY
‘R EpYTY.

/ =0 3. Pagu paBHEO—
/ YOAMSHHSLIX CEKBAMNCHH.

a, lna pana CEBa—
e —— }HE B HeOrpAHHICHHOM
s M ¥ B M E WU W MW U d B MoD nmnacte opMyns EMe-
T

T or sxn /30/:

Prc.34, Q= {hz h g)
c

2P, ¥ ﬁl '(¥.38)

B &8 L g B EEQCE E

g 2 & 2 -

raoe <P, Baxonercd no rpadmExy - pmc.d, a Rrp — no rvpadEmxy
ol plc.SB -

2 =
h= ][h ~(rg- n )E +26¢’£"K (¥.37)
roe X% — paccTossEe OT TOYKY, B KOTOpofi ompenensercs ypo—
BeHb, 10 pagA, =
d?opum (¥.38) = (¥.37) npumvenmve nmun mpE ¥ <— 4 :m,

roe B = pnmma papa.

6. [Ind OByx DapanienbHbix PHOoBR CKBA>KHNE B HeorpasfideH—
HoM TRacTe, EaxoaswiExcd ma paccrosmxz 2L apyr or apyra

/30/: " [( s ) 1
___' hg_ P -h
Qe -~ (y.sa;g




roe S(p ~ CpellEee NOERE)XKEHNEe HA JIRHEN PpdA, Onpenense—
Mpe 1o rpadexy (prec.36).

20 -

15 II:——J:: % / /

" L...L._.L_i.ﬁ-._.ld_“l__ v4

= EEERTECE

w0 N E fJ/

8 I. 1 a

]

. A

oL

[} 1 N

€1 2 3 435867 89 0N 120w

"PHc.35. I'padex mns onpe—
neneHns QyHEKIER RP

MNMormxernne §, no nmnmm,
npoxoasiielf nocepenEHe
Mexay panamMu, onpene-—
nfercss ng rpadpmxy -
puc.38,

$opmyno (Y.38) =
rpaduxom (pec,36) cneny-
eT Nonb3vBATLCH UPH
1 B iyl
4 ﬁ‘u.«}i' Yy =
2 of !

= d
’ (v 7]

3

rpe ol onpenensiercsa H3
Tabn.g,

s%’:
SEEE-ALELL T
N || Lo ]|
NN i
ENNS L Il
405 SN N i ]
TT 4 1 B
{10
RN T
i B i 1| B 24,0
i 1 NN 105
1Ed NS
To2{ %
0406 061 (2 14 16 13 2022 24 26 28 30
= ) . )
[ ] Pl
S [l e JLQ] -
- =
A
o <
g o A
1.1 % H 1
0 02 04 00 0B 1D 12 14 16 1B 20 22 24 26 28 30
Prc,36,

a ~ Ipathrx nnsa pacyera NOHHKOHA
ypoBHeft Ba och CEMMeTpEH (nmocpe=
Arve Mexcay panamu) (S, ).

6 ~ N'padrx nns packgeTa DTHOCHTE
HOro HOHEXXEeBRY CpeaHero ypoBHH

nagur cxeaxces (Sq ).

Tabnega 9
L /6q3K 2 4 8 8 10
o 1.3 2.5 3,5 4,6 5,7
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9
G Dy ba
Mpx ¢ <t, cupaBennuBul dopmynst (Y.38) r (V.37),.

», [Ons pﬂi!.a CEBaX<EH B uonocoobpa3ioM LIAACTe C OOC™
TOAHHELIME YPOBHSME H& I'DAHRNAX:
2 2
h-Hp . hy—hg )
1 te :

Qe =k6¢( (v.39)

rae cpenudas rnyCEH& To NHHHE pana he ompenenserca m3
cdhopMmyne :
2
1 _ .2 hﬁ-—‘r»,,

he=hy~ ‘- (¥.40)
I }i,, —%’:]G¢K+1
f\, — DepmoHavanbEas ryGHE& TO MHHEA CKBAXXKHN;
L, = paccrogsxe no Snuxkafuell rpammns! Dracta;

3 L
R, - ompepensercs no rpadmEky = pEC.37 { R,= —1::*-,9 = G—i)

4, Tpynnel oTAEnbHO CTOSUIMY. CEBAXEH B HeOrpaHKdes—
HHX TN&CTAX MOT'YT NPEGNE>KeNHD pACCYHTHBATECH N0 (opMmy=—
nam (1Y.1) mpe noncTeHoBKe B HEX BENHYEH paaRyCa BIHAHEM,
onpenenernsix no popmyne (I'L8),

5. Ipubnmxerusie pacwern 8 CKBa><EH, DPACHOIDXKEHHELIX
o 4€XOTOPOMY KOHTYPY, MOXXHO NPOBOANTE HNOC/e BhIENCHHS
xapaxrepubix nent roka (rmlIl § 1) nmo dopmynam ycraHoRHBLIe—
rocs nemxenes (§ 1 n,B), nmoncrabiss B HEX “HeyCTAHOBHBIUHA-
c® paamyc BnEsHus”, onpenensemuft no dopmyne (I1.6).

6. B npownx cnywasx, a Taxxe [ yTOYHEHAS pe3ynbLTATOB
pacueroB, omECaHHEIX B ILn 4 u § , cnenyetr npmberath K Mome-
NEPOBASNIO,

B. Yuer HanH4ud ITRTAHHES IO IJIolUALOE

1. DononEeTenbHas EHQHILTPANES NPH paCYeTAX CKBEXKHH
C 3aAHEEIM PACXDIAOM MOXeT NpEbnRIXeHEED YUYHRTHIBATRCE Iy™
TeM 3aMeHHl ogara HAdEAbTpaurs GEETEBHOfM CKBAKHHOHN C pacxo—
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5 nom,pasaen  Q =wF

» ' -7% (roe F - momans osa—
7

ra sadanLTpans®); ons coy-

/ yaep nmrenol B momocoBol
Z L aadNNLETPANNE JIyIilie BBOOHYDH

(uxTHRELE pun CxBaHEA.X

2. Pacwer xpyroeoft yc—

l TAHOBKE CXBAXHH C HOCTOR|H~
HEM pacxpOoM B Heorpass—
YeHHOM HAOOPHEOM IMIACTE
TPH HANHYHYE NepeTeKaHHd,

r‘ Ecnr "moaurTEa” moer

e % - 3a cYeT BOADOGHALHOrO I'OpH~
SDHTS, YPOBHE KOTOPOI'O Ipax—
- THEYECKE He 3aBHCAT OT "mepe-
r vexaurg”, To OebGaT rpynns
74 = cxBaxkmy (], onpedensercd
. |8 sameceMocThL /10/:
wmS
!ﬂ I = Qg=m~§7“+. (v.41)
v donlas, K
roe S, - rTpefyemoe noRE—
JeHMe B NEHTpe YCTAHOBKH;
f: — (yHEOHE DOHEMKEHHSA
Pnc.37. 'padex Aana Ond mnacTA C EanEIaeM “me—
onpenenemus peauumuel K, . perexanns”, onpenensemas
no rpad:xxyrpnc..'i_s B cr'
MOCTN DT ¢ (h— "k_"!‘)v
mEmexc © § “ oTHOCHYCH K “Bomoyuopy®) E BenmwEHE!

! .a
4 ] " L) M t n %

e 5=l veg, ).

Tocne ompeneneHEs BenHLEALI Qy cnenyeT crenarthb
OPOBepKy BeNM4YHEMLl NOHH)KEHHd B CKB&sKHHe mo dopmyne:

(v.42)

x) B sToMm cnysae oumfxka B BejwuNHe NONEXKeHEH OXa3LlBa—
orcd manofi yyke HA PACCTOAHHE OT HOIOCH HEPENLTPANEN,
pasasM yaoBoeHnHoft -ee LUEpHHe,

102




I

n

= roe Je BEaxoANTCE 1o rpadmxy
1N puc.38 npH r=v,, . Bemmumma v,
w B o gcar Franets)s (cpennee paccrosHEe oT pacuer—

- g o 0t fouf? HO# CEKBaXKHHH N0 OpYyrEx cxsa—
wer ! JKHH) ompepengercs no dopmye
el ',.1 (I1.10). HonxHo GpiTh BHOONHEHO

- ycnosue:
mad—- AN Sc < hm

—RUSRY. . 3. B mpousx (ma>ke TEOOBLIX)
T, ?\_\\&_ 5 cnysasx pacueT TpeGyeT upEBIede—
P , \\\\l MES - MOZEeNHApOBAHES,
we—RRR
uo?1L_ = ! E

'_a! (%] lla W 05 0 :

Pxc.38. Npadex dymxnax j‘n (%' %p-

84, PacgyeT HeyCcTaHoBEBW ehHhcsa

X
b EnesETpPAODER B CJADMXHMLUX yCHAoOBHESX )

A, CxBaXuHsl C NOCTOSHHEIM PACXOMOM

1. INpeGnExendnt pacueT OOHHOYHOR CEBAXKHHLI NPOBDANT™
cs mo ¢opmyne (¥.28), upwwem senswmma }, onpenensercs
cdopmynot /30/:

g R? 2
fo = gz (B b g ) Bubin)) (v.43)
roe Y ™ PpacCTosSHEEe DT CEBAXKHHH /10 pACYeTHDH TOWKH;
R = pacwerHoe pacctodHue no obnacrefi mETa WA, Ko—
Topoe MOXHO HafiTH H3 (dopMyns:
R =pdTe (¥.44)

x) Hanaraemas MeToaEKe peKoMeHAYeTCS H IJIA TEX ClIydacsB
pacyeTa CKBAXKHH C HOCTOSHHbLIM MIHHMKEHHEM B THIIOBLIX YCilo—
BHSIX, KOTOpbie HE OXBa%eHbLl pelIeHHIMH, NpHBefeHHLIMKH B § 3.
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Benwuxsa f  » dopmyne (Y.44) smnsercs dynxnmell mOHEXKe™
HEs Ond yCNoBHA ycTaHoBHBLIeficH QEIBTPANHE (onpepnensgerca
ga momeneE DA,

2: IMpubnmxennpifi pacier IPYyNNb OTLE/BHO CTOAIIAX CKBA™
>KEN mpoBonETCH mo (hopMyie (¥.21), roe pemuumnn §,; pupe~
pengorcs no dopmyne (Y.43).

3. KoNTypHble CHCTeMB PACCHNATHBAKTCH N0 PopMyne:

20
" Uamah) (¥.46)

2 __ 2
W =h,—

roe n  ~ WHC/Jo CKBAXME padaa;
§4 — dymxuEx noRMOKeWEN AnS OpenHefl CKBaXKEML pdna
(onmpepengercs mo dopmyne (Y.43);
A f - Be/HYEAAR, oupenensemas opmyrnor (¥.7). .

MeTonuxa ompene/leHES BEJIHYNHH Yap » BXoAmIleft B Bui—
paxenne Af , AN Mansx 3HANEHRfi BpeMeHH OTANYASTCH OT
cny4as ycramopmpiierocs amwxkenmd (§ 1 n.3): sMmecro oamas
psOa IDACTABISETCSE OnANa "aKTHBHOR 30HH", 4 OCTANLEAN RACTh
papa CuETaercsi GespeficTeyoiuefi, “AKTHREAT 30HA” 3aXBATHBAET
OTpe3pK pina, SakmoieHdpifi B mavepsane + 2Vot (mawano orcue—
TA — B OCHOBAHAK NepneNMXYnSpa&, ONYLUEHHOI'D Ha NREAO CXBA—
JKHH M3 pacueTHoff TOYEN),

Taxo#f pacwer maeT NOCTATOMHC NPABHIBHEIR pel3y/LTAT PN
YC/IOBEH, 4WTO pacCueTHEIC TOWUKH yJAaAeHK Of psna Ha pactrosHEe,
Gonewee © .

4, PacueT XOHTYPOB CHOMXHofi JOPMEI MOXKeT IPOBOLMTLCS
no $opmyne:

2
hizhi—-%—iét [n(fe -0 , (v.48)

” : -

roe HHOexc v DTEOCB'!PS K DTHeAbHLIM YIACTEAM KOHTYpA,
= YACNO TAKHX Y4YacrkKoB,

@Pacqer nERefiHOro pHOA CKBAXKHH B YC/AOBHSX HAXAORHOID |
RamopHOro mnacTa, ¢ yieTcM ero “HcTouerms” (pxc.38).

L]

PacyeT noHE>(XeHNS HA JIMMHE CKBA>KMHE NPOR3BOAHTCH IO (Qop~+
myne /8/: .
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B,
Y
. -'-':-':‘,_:

Pxc.38, Pan cxpaxxan B ycnoewsx mynasmooGpassoro mnacra.

_QL [ig_ " (t-ty) “"‘ﬂ'}

.=
® 6 “2km . 1=2
: Ly 2-7) 5 ,J" +2lm, (Y.47)
raoe Ln = paccTodHEe OT BLIXDOA IVIACT& HAa NOBEpPXHOCThH
po erp cpenueffi Touxn (prc,38);
2
3"_'@2‘_‘ J“*=R—m‘ { = Lo .
26kmtgd.’ o’ ° Rat
m, — IUMPEEA I'OpPE3DHTAALHOrD CeYeHHd INIACTA EA ero
. KOHTYp®; i
S¢ - cpenmee nommxerwe Ha NMEER pana;

ol = Yr'oJyl HAK/IOH& IVIACTAa,.

TMorrKeEHe B CEBAXKME® onpenendsercd no Gopmyne:

Qe 6
S :Scp'*‘ e WMi—— .,
e 2%Rm - Rd, (v.48)

Kax scerna, [OMKEO BEINONEATLCHE COOTHOLUEHHE (‘nm—S_c)>0.
INoumxerme Ha& rpaRsne onpesnensgercd opmyinof:

L
Sﬁ}hQC 26‘:’“’“
S, = ———— .

-y (v.49)
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6. Bo Btex NpowEX Cnywasx pacieT Benercd Ha MOENX,
B, CxpakxHHH C NOCTOSHHBIM IOHH)XEHEEM.

1. KonTypHble CHCTeMbl CKBAXKHH MoI'yT NpHGnH>keHHo pac-
CYMTHBATECH IO BhiaeneHatM nenyam Toka (§ 3 n,B5),

2, B nposmx cnywasx, a Taxkxe pnjE Gonee TOWHOro pacye—
TA XOHTYPHHX CHCTeM, CllenyeT OPHEeHTHPOBATHCH H& MDOENEpPO—
BaHde,

r'niABA Vi
PACYETH HOPYI'MX BHMAOB HPEHAXHBLIX YCTPOPLCTB

§l.PacieT ropeEs8oRTANbHMNX
OTXpPHTHX H 3AaXpPHTHX ApexH
(xkamasB Tpaunwef H T..NI)

A. B ofumem Cliyuae pacieT NPOBOAMTCH AHAJIOrEYHO
OTKPLITEIM ropEsn BrpaborxaMm (ml1Y)

B. INapannensieie B3aEMonefcTRYOLIEe ApEHH,

1. YcraHoBuBiueeCHS MBM)KEHHe IOLA3eMEBIX BOI.

a, PaccTofuue MeXAy COBepLISHNLMH Apesame (Hanpx-
Mep, APeHAME Nojf BHYTPeHHEME oTBanaMu (pec,40), ompene-
nserca mo ¢opmyne /14/:

Y1.1
s ‘) 'FLL T ( )

wmm:
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Prc,40, Cxema x pac¥ery CHCTeMATHYECKDI'D [peRAXSE
OTBAJIDOE,

rae W = HHTeHCHBHOCTHL NPOCAYHBAHMS aTMOChepHLIX BOA
(ycrasaBnEBaeTcd ONBITHEIM OyTeM); and npubnrokeHHALX pac—
YeToB W = 0,001 - 0,002 M/CyTEH -~ B NerxeEx CyriHHKax

H CyuecsHx; w =0,002 - 0,008 - » neckax (mna cpenHef
nonocs Cosercxoro Cowsa) /2/; Ny — MAKCHMANLNG o~
nycTEMOE npessilleENe ypomss man "Bogoymopom”;  h, — mpe-
BHIUGHNE YPOBHEH B KaHABE HAL "BOAOYNOPOM”.

Ynensuelldl OpETOK BOAK K Ka)kOolf [peHe paBeH:

5

! =6 . (¥1.2)

6. Paccrosare uemn'y"lfeconepmeaamuu K&aHABAMH OIpe—
pensercs u3 dopmynu (1¥Y,1) opm noacranoBxe BMeCTO Beld—
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YHEE h, BeNIHAN h“p. onpenensemMoll no PopMmyne
(IL.11) mpm ¢=wG .

B, [ins pacyera napanieflbRHX IHpPeN C PaA3/INMHELIME OT—
MeTKaMH yposaeffi pexoMeHOyeTCd CHenyYoIUEi DOpsSnOK pacue—
Ta /30/: : ;

1) HecoBeplueHHHE ApeHW 3&MEHANTCH COBEDLIEHHBIME
C ypoBRESMK B Hmx H,. ( Hg.p ). ompenenmeMuME ‘B CODTRET—
crerx c (Ill.11) mnu %‘fu.lz);

2) cocraBnsTCS BhpaxceREE (B anrefpawtecxom BEOe)
Ond pacxopa HNoTOxXa, CUHTAS APeHH COBepIUeHKLIME, C YPOBHEMI
paBusiME  hy (Hacp) 3 :

3} u3 nonyteHEOR CECTeMHl YPABHOERE NCK/MIONATCA HeHI—
BecTHbie BenmsmES  h, ( quu ).

IMpavmep pacdera npEseeH B OpEIoMemmEM Ne 5,
Y

%_r 2. HeycranomaBuieecs OBm)KeERe NOA3eMAHX Box OpE OT—
CYTCTPEE NETAHEY IO IAOLUALH,

a, CECTeMA napa/iefIkHbIX COPPPLUOHHHX ApPeH, BBOARMSLIX
B paboTy oAROBpeMeHRHO.

Bpemg CEE)KOEES YPOBHS BOAOHOCHOI'OC T'OpPH3OHTA OO Be™
AEYEEb  hy TNOACYHTHEIBAOTCH IO 34BECEMOCTH 126/

D,+D, _p6*
= Di+Dy  p6T
Ve R (¥1.3)

roe D D, — GespaamepHrule XoabdmnmerTH, XoTOpHE
onpenensorcs no rpadmEam (pec4dl) s
SaBACHMOCTY OT OTHDWISRMS
h e .

h
h, —~ ypomesxr BoAsl nocxgeme MeK Oy HApeHaMn
Ha MOMeHT BpeMeHH b
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h, — roybuma BoOH B Opeme (carTas or Bmoao~
yuopa) ;

h, = Bavaannas rnyGmEA noToKa,

Ecnu 2apamp Bpems OCyuleHEd Ao Eexoroporo ypomas h, ,
vo B3 dopmynst /¥Y1.3/ MoxHO onpeneiETh PACCTORMNE MENIY
OpesaMK,

YoenbHpiff 0fHQOTOPOHERA OPHTOK B OpeAy IOACYHETHIBAGT=
ca no ¢ppMmyne
2R (hi-h})

G : (¥1.4)

6, CucTeMa NApaNleNbHLEIX COBEPLIENHHX NPEH, BBOANMBIX
B pabory moCnenoBaTenBbHD.

EcnE MoXHO CYRTATE, 9T0 K MOMEHTY BEMIOYEHHS BTOpOR
ApeAn QEnbTpAmHS K mepBolf ApeHe gBASeTCH yCTAHOBEAlIeftca,
TO pacyer Bepefrcsd no rpaduky (pec.42) /17/.

AEajiorEYHDd MOXXEeT PACCYHTHIBATLCHE NpoleCC HCTOLUEHAS
BOAOHOCHOIO IJIACTA HA YIACTEK® Mexny OopToM Kapeepa H na=
pannencHolf emy npesHaxxuoff Tpamueefi,

B, Y4eT HeCOBEpIUEHCTBA [PEH B YC/IOBEAX, DTBERAKLIEX
nu, a 1 6, npoBoaEYCE nyTeM GEKTEBNOro yBenHYeHHS pACCTOS
HAS MeXXAYy ApPeHaMU EA BenHYHAY:

h
= —2

3pece o6oamabenmst Te e, 9To K B dopmyne (LU.11).

3. Pacder rope3cHTANBHLIX ApeH B OpOYEX Chnydasx Hene-
coobpasEp OCYLIECTBASTE METOOA&ME MOAEJHPOBAHES,
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2. PacuerT npeEaxXuEHX wWTpPpPekxoBs

1, EcnE BaQ OpeHa<KbBIM LUTPEKOM DTCYTCTBYET HaBMCAHEE
(BeICOTA HMITpeEa 6onblle BENYERLH YIACTEA BLICAYHBAHNS, ONpe—
nenesuolt mo ¢opmyne (111.18), To pacwer ocylecTBAferTcd AHA=
NIOTHMHO OTKPHTHIM IOPH3OHTANLELIM Apenam (§ 1).

I'lpr pacronoykeHus LITPEKOB 10 DPSMOYTONbHOR CeTKe CKO~
poCTh HCTOLUEHHHY LFIACTA ONRCLHIBAGTCS rpaduxoM, H3pOparkeHHBIM
Ha puc4d3 /17/.

P

o ' _ " \

b -

) 1
a w w w e,
Puc.48. I'padEx yHKEER hy(t) .

a,6 - mapameTpsi CETEN LITPEKOS, h, & Ny - nepporavani-—
HAY ¥ CHEXKeHHAS I'TyONHE B HeHTpanbipi Touxe,
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2, EcnE ¥MeeTcs “HasEcaEEe”, TO paciersas Cxema Aon-
Ha OnLiTe H3MeHeHa, JTO OTHOORTCH, rliaBEnM obpasom, x
CcnysasM, KOrJi& LUTPeX UPOXOAHTCH B Clioe, IPOHHIAesMOCTh
KOTOPOr® MEHBIlE, M6M Y IePeXpHBAKILErD Cios (prc,44).

‘a a, Tlpr BhMONEEHE™ COOTHO~
LI@RRS %—l > 20-30 wTpex
IpAXTHYECKH HE OKASLRAGT npe—
HaxMoro otdexTa HAa BepxHME
rOPE3OHT; NPHTOK K IUTPEKY
MOXKNO paccyHTare no gopmy-
nam /3/:

RHy
9= y zlb. H,
37glig (=) tgE- 4 J(v1.6)
(\,=1-m)
~ nna onysad, E306paXKe@EEoro

_Ha puc.44a.

ti:,l2t. m)

. ; 4=
=3~ MenxoSEpHECTHIfI TMECOK, 0,3719[?- — ] )
E2)- rnuna. (¥177)

Puc.44.CxeMmu K pacueTy
OpETOKOB K [PEHAXKHOMY = Aad Cnyvas, xSoBpaieHHoro
LITPEKY. ‘HA DHC.446;

( d - npEBeneHHnfi A¥aMeTp uTpexa),

k
6. Ipu  — <20-30 pexoMeHAyeTCH ECUHONLIOBATE
MopenEpoBaEEe. JInsi npEOGIEMKeHEHX PACYeTOB MOKHO BBO-
AORTH oCpenBeBHufi xo3ddmuEenT QEILTPAIEA COrnacHs .
IT 8 B,
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§3, PacserT ropH3poHTANBHBH X
CKBax<HHD?T

1. Pacuer crcTeMul napaiie/lbHHX B3AMMOOERCTBYIOLIEX
rOPH3OHTANBHLIX CKBAXKHH, 38KNa/1EIBAGMEIX HOPMANBHO K JIH—
HEE NPOCTHPAHHS OTKOCE& Kapkepa (puc,45) Hemocpenmcreenno
Hall BOOOYHOPHEIM joxewm /8/,

LT e A e

aumanug

{

XoRmyp

Prc.45. Cxema K pacudeTy IOPH3OHTANBHLIX [1PEHAMKHKIX CEKBa~
. XKERH,

a, JIe6HT ropM3oHTANBHBEIX CKBAMHH Q,; onpemensercs no
A8BHCHMDCTH:

x) Mo npEpopuMenv dopMmynaM MOryT PACCYRTHIBATHECHE H HaKiOH—
Hple CKXBa)kHHE, NpofiieHHsle nod yriaamM® mesee 15° g ropu3ocH—
Ty /20/.
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9 . i v
=Qp(1- =arcsin —-)= 2k
Q=Qpy(1- 5 o c’h?)‘ U fls) (¥18)

roe { — OnEEA CEBaXKHNBL}
qu - BHelHEd DpETOX X y3acTKy Copra xapnepa -
prEOi 6 , onpenendemuft o Popmyne:

(i}
Uy = — (V1.9)
1= TL {F)
§o = Pacxof, NoCTYNamoUIE# X OTKOCY HPE OTCYTCTBHE
CKBR>KHH;
L. - paccrosEme oT Kaphepa N0 O6NACTE HETAHHS
(L>v+6 );

5= .H%) —~ cnpepensercs no rpadmxy (pHc.48), a

}1(-&-) = QyHEKRES, BHTHEC/AHEe—
$ . J mag oo Tabn.10.
.
N 7 . % v

o A o

o7p——A— | 0,25 0,08

% T | | | o 0,50 0,28

05 S VS N S NS S . i J

oel Lisii - é fsi,é 1,0 0,78

5 075 (0 125 15 {75 20 225 25 1,5 1,20
Prc.46. I'padre nna onpepeneHns

pacxona TopH3pHTANBHLIX CEKBAXMCHM, 2,0 1,78

O6o3nanenns: ( — NpEToK Ha 1 mor.m 2,5 2,28

OTEDCA OPH OTCYTCTBHEH CEKBANHHS
L\ — oOnuea ckeaxui;, 6 — pacgrofHHe
MEMAY HEMHE,

6, Pacxon moroka @, , BLICAYHBAKLIEI'OCH Ha OTXOC
Kapbepa B EHTepBane (-y.; +y,) ) (pec.45), pazes:
h 2l

Q - G '
Q=2 - avesin —z— (V1.10)

¢h 5=
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rae Sh(z) v ch(z)  — obossageHEs runepbonEieckEx thyHE-
et /32/, B MacTHOCTH, yrnenbHndl pacxpol BLICAYHMBAHES B Cpell—
geft TOMKe MesKAy CKBaxHHAMH onpegensercs (opmynoli:

. 1 '
Gyo™ Yo' O (V1.10-8)

B: Taytssa noToka 00 ZMEME, Npoxoasilefl nocpeluHe
ercd M3 BbIpar<eHud

sh-.-..-.—-.
'
he =V % “*“"F""ch_ﬂ . (¥1.11)

2, [Ona CKBaX<EH, OPOXCOMMAIX HOA YTJIOM K JIHHRH OPOCTH-
panEs GopTa, OPECHTHEPOBOMHEIH PACYET MOXKHO TAK)KEe BEeCTH o
npEBedeRdslM Boulie opMyna,

3. INpuBenesHoe peleHEe ¢ HEXOTophiM HprbnmxenmeM pac—
OpoCTPAHAETCR H HE& ciyialdl HeycrasoBEBuieficd EILTpanHE; O
aTOrD AOCTATOYAD -IOACTABETH, B Hero BmecTo L Beamguny
R=VRat (mps R <L )X) , rme 1 =~ ppemMs oT MoMeHTa BEEpEI-
THA BOJAOHOCHOI'C I'opM3cHTA 6DpTDOM Kapkepa,

-~

. 4. MoxHD pexoMeHOoBaATE CleAyoiuHfi DopAOoK pacdera
ropH TAnbHHIX CKBAYKHH, OPOXOOHBMHIX Ha #epabowem GopTy
Kapbepa:

a) onpepensieTCs UPHETOK K OTKDCY ¢, UOP¥ OTCYTCTBHK
IF'OPE3pHTaNBHLIX CKBaAXM(HH HS8 HECKU/ILED MOMeHTODB BpeMeHE, —
CorylacHp peKoMeHO&HHAM Ti.lY;

6) onpenendercd creneHs obiefi yCToAYMBOCTH OTKOCOBR
Repaboaero 6opTa € y9eTOM BO3MOMKHOID CHHXEHHS TI'HADPOCTATHE~
YeCKHX ¥ IHAPOABHAMHAYECKMX CHIl IOCPErCTBOM IOPHIOHTANBLHBIX
CkBa)KEH M Oe3 Taxoro yyera, Ons ¥ero Mo)XxHo HCHOIL3OBATH
PexoMesnanuy, CoOep:kaigecs B pasn.l;

$) UPH SHAMETENBLHOM DACKOMKACHMM IONYYCHHELX YIVIOB
OTEOCA RefleCopSpASHO HCUONL3OBATE IOPH3CHTANBHbIE CEBAMKHHE

x) Ina OBmxeHus, OTAANHOTO OT NIOCKOUAPAIIENLHOND, IOMYKHED
NpeNBAPETENLHO OCYIECTBISTLCH NpPHBELEHHe Beawumunl R
(am.raT1, § 2).
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Sonpwioft OauHN, € TeM, YTOBH MEKCEMANBRO CHUSATL YPOBeHb
BOo/ B npenenax "NpHMSMBI BOSMOMKHOI'D OHNON3AHEE"; B NPOTHR™
HOM Cnyd9ae CKBajXKMHG] OpeHA3HAYAIOTCS /HIUB /18 OrpaHsEYe—
HES (QUNLTPALHOHHBIX MAe(@OpManK}, TAK 4TO MJIMHA HX MOXKeT
oNpenedTbCH TONBLKD U0 TeXHHYECKHM CoOOGparKeHMuM;

I') pacCToSREME M@XKKOY CKBa>KHHAME HenecoobpasHo DpuHE-
mate papEsm (0,5-1,0) L

1) no dopmyne {¥1.8) oupenensercs npETOK Qoy s+ B
TexX cayyasx, Korpoa pac¥er NPRTOKOB () BeercHd 1o BblOENeR
HbLIM NeHTaM Toka, B dopmyny (¥1,8) cnenyer BBOAMTH BenE—
guenl “NpuBeseHHLX paccrosmuit (om.ra i, § 2);

e) no topmyne (¥1.10~a) onpepensercsa: MAKCHMANEHD
BOSMODXKHBEIE YOedeHbll OPETOK K OTKOCY, NPOOYILUEHHLIA Mexay
ckpaycuHaMi G yg. ):

) nNofydYeHHble SHAYERHA Gye. CPaBRHBAKITCH G KpBETHYEC™]
KuMH Ypurokamu (cm,pasmoiT, ru'f%l. 8§ 1); ecau "upockox”
OonyCcTHMO Bengx, To Clepyer AMGo AOHONHETENBHQ UpenycM
TpeTk I'opH3oHTalBHEbLIE nprbopToBofi ApeH&x, NuHOO yMeHBILNTH
NepBOHAYATIBHD ab{ﬁpanﬂoe PACCTOSHEEe MeX Oy CKBaXXHHS8MH;

3) no dopmyne (Y1.8) onpenenfercs npRTOK K OAROH
ckpaykude (.

M) Ip U3IBECTHHIM QOPMYZaM IEOPABIHEM NpoBepseTcHd
nponyck#aa cnocobHoCcThE CKBAXHHE! NpE BoiSpasHHOM ee OHaMeT
Pe M MAKCHMANBLHOM pacxope, paBioM (. ;

K) no ¢opmyne (¥1.11) onpenensioTcs opHERTHPOBOYHLIE
BenyduHpl ypoBae# BOIH3H CEBAKEH,

@Jacqer r'ODH3OHTANBHEIX CKBAXHH, NpofiieHHBIX H3 09
‘nerc—Tteona (”nydersie Bono3abopsl”), MOMHO OPOBOAHTEL ND
dopMynam, BoiBeZIEHHBIM [7if BEPTHKA NLHEIX CKBAXKHH, €CIHE
BMECTO ¥, BBeCTH B HHX BelIR4ERY /5/:

5
=y (Y1.12)
roe \ = aneHa aydeid, a X ~ Be/HNMHA, OIpelendeMasy

B 3aBHCHMOCTH OT 9ACNa nyded no ciaepywiulefd Tabnrne:
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Tabnuna 11

Ynciio nydef 1 2 3 4
3uageHue i 4,00 2,00 | 1,86 [1,78

Kpome Toro, aMmecTo h, mnoACTaBadeTcs BelIMYREA Npe—
Beiuensst "nydel” man mopoymopom ( h ) wam rnyGmma
BONK B KofoOHe {(eCi® ypoBeHEL BOAM B KoApOle Bhille OTMerT—

KM 3anoyceHrd “myueft”).

84. Pac9eT PAaKYYMMBEHBNX CKBADXHEH
¥ XPNOQPANLBTPO®S

1. [ins BaKyyMHpIX CKBa><RH MOXKEO PeKOMeHLoBATH BeC—
TH pacder no POpMyAsM [ CKBAXKEA C 3&O&HHLIM HOEMMKE—
BueM (rLY), yBenwmamsad Be/lHUHHY OHMKEHHE Ha BCMHYHHY Ba-—
xyyma hy. . B smacriocTH, ong criyues, KordA BAKYyMHEasS ycra—
HOBKA pacHofioxeHa BONESE OTEOC& COBEpUIERHOre XDT/OBAEA,
crnpapeaneea dopmyna /10/:

b T
Q = Q1+ %) (¥1.13).

roe Q, — Pacxo CKBAXKHHE! Ges maxyyma, paﬁoranmen‘
nps nomxeEux ' :

2, Pacuer mrnodBILTDROB,

a, PacteTr ODpRTOXOB X HIVIDPEABTPOBEIM YCTAHDBEKAM IPO—
HSBOOHTCH AHANOIAYHO pacUYeTy BOAOICHMKANMIHX CEBAYKHEH C
sapaHELIM noREXKekEeM (rn,Y), OTCUETHLIBAEMEIM DT HEpBOHA~
YanBHOrO YPOBHES HA MeCTe SaNoMeHHS HIVobHABLTDpOB,

6. Benudzsa noHMI>KeHHS SH onpenensieTcs ‘hopmynoft
/21/:

Spy=thye ~ha—hp (¥1.14)

roe’ h, ~ TNpeBsiUeRHE OCH HACOCA OTHOCHTSABHO HECHE-
XKEeHHOro ypoBES, h_ = ranpasirdeckme morepk (oxono 1,5~2,5Mm).
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B, [Ina KOHTYPHEIX Hr7ioHILTPOBHX YCTAROBOK, pacuoio—
JEHHBIX BOINSH NPOMEKYTKA BHCANHBANEG, C AOCTATORHOR CTe—
NeHBl0 TOYHOCTH MOXXHO OOLIMHO CHMETATEL, WTO NPHETOEK K JIHHHN
EroDANBTPOBLIX YCTAHOBOX HA K& KIHH MOMeNT Bpemes® ( t,p)
pamen pacueTHOMY OPHTOKY X EapbepPy #a TOT JK€ MOMEHT Bpe~
menu ( b, ). Onpesenne, raxum 06pasoM, yaensHstl NPHTOX
K NEHHE RTI0QEABTPOB, pacueT pacxonoB mrviodIbTPoBOR ycTa-—
HOBKE MOJXMO NPOBECTH NIl KAXADro MomesTa ( tp ) mo
dopMynaM yCTAHOBHBILEIDCH MOBHXXEHHH,

r. Beeny GAESKOrD pacHoioXKeHES EMIOMAABLTPOB pPYT OT
Apyra, OpH pacderax HeoOXpAMMO YHHTHBATHL HeCOBEpILIEHCTBO
apeHaxHoro KoHrypa (dopmymns LL7-HIS).
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LHHE HA COHCKaHHE y41eHoff CTeINEHHM AOKTOpa Ieofioro—MHHepa—
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vol. 67, 1962.
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Paszpen iV

MPUMEHEHME AHANOIrOBOrO MOAENMUPOBAHWMA
P PACHYETAX OCYLUEHMS KAPBEPHLIX NOMNER
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Ycnosabie obo3HaYeHHS

I'IpE H37I0>keHHM MeTOAHYeCKHX BONPOCOB SIeXTPOMOLeNHE—
pOB2HRS npHEATH OyxBennble o0o3HAYeHHS, NpHBE d1cHHBE B pas—
nene Ill; npE pacCMOTPeHHH BOHPOCOB, CBE3aHHLIX C TexXHUYec—
Kot CTOPOHO# MOAE/APOBAHEA, HCIO/AL3YITCH TAXXKe Clelylolufe
ycnoeHbie 0G03HAREHHNA: 2

=~ noTeHOHanbHad yHEOHEY ;

~ ¢hHABTPARHOHHOE CONDOTHBIEHHE ;

-~ SneKTpEYeCEoe coOpoTEBAerEe (B oMax) ;

-~ Hanpsi>keRHEe (B BOIBLTAX) ;

= 9/IeXTpHYECKHH NOoTeMHHAI ;

~ cmiia Toka (B ammepax) ;

= COUPOTHBJEHHS KBAOpPATE SNAEKTPONpoBOAROfi Gymare

(om);

mey = MmaciuTab coupoTHBneHER (pasMepEOCTL SaBHCHT OF
pexHMa MOOeNMPYEeMOro PpHIALTPAONMOHHOIO NOTOKA
" ero BMHA) ;

mg = Maciirab norTeHnEanLHOM dyREKREE ;

mgq ~ Macwral pacxonos ;

THAPaBIHYeCKOe CONPOTHBICHEE TPYSoK rEAPORHTE—

rpaTtopa ;

i — eMEOoCTh COCynAa CEAPOHHTerparopa.

D acdy e

)
1
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rnABA 1

METOOUYECKHWE OCHOBHI MOIOEMVIPOBAHHA

§1l.06muEe BOoOODpPOCH
- MOAEenNHEpoBAHHSE

1. [Ind peanpuerc CUAPOrEONOrHIecKNX yCioBHA HpOBE-
[€HHEe DACYeTOB OCYLIeHMA C HOMOILUBIO O/IHHX THilbh AHANMTE-
JIPEBOAET E BeChbM& T'DOMO3[KHM K TPYLAOSMEHM ONepANHSM ;
B TAKHX C/Iy9afx HeoGxoauMo 06pailaThcd X MolelEfOBAHHIO,

2. Monenuposanre GUNLTPANEE, B IPHHIHMIE, MOIKET
OCYLLeCTBAATECY HA MOeNsX, H3roTOBNSAeMEX H3 eCTecTBeH—
HEIX HIH HCKYCCTBEHHHIX LIOPHCTHIX MATepHai/loB, OAHAKO Ta~
xoe—(pH3HIeCKDe—M o e/Iip OBAHEE, NPOBOAEMDS B HHILTDANEOH—
HEIX JIOTK&X, OO0 pEay coofpa)keHud, Malo OpAroAHO ;114 pe—
HIeHRsS NpaKkTHYeCKHX 3a0ad, TAK KAK HPH ESrOoTOBACHHEHE MO—
nen® GonbllEe SaTpylHEHHsS BLI3LIBAET IOJy4YeHHe Heobxomu-—
MOH NpoOHWNAeMOCTH HOpPHCTOH Cpersl, & TaK)Xe cCO37&aHHe Ipa-
HED cnoxHofi Kouburypanms, Kpome Toro, yacro ShiBasT He-
BOSMOIKHO COXpaHHTL AEHRCTBHTENLHOS COOTHOLLUEHHE MexXIy
reoMeTPHYeCKHME pasMepaMi Moaenn (HampEMep, MeXY MO~
HOCTLIO BDAOHOCHODD U/ACTA H erp IJIAKOBHMHE pa3MepaMH),
TpyOHOCTH TeXHHYECKOro NOopEika BOSHEEAKT ¥ NDE 3aMmepe
napaMeTpoB IOTOK&, TAE KAK pPa3JMYHOD POAA [ATIHKH OCIIOK™
HAIOT NpoNecC M3IpTOBAGHES MOeNH, a4 HHOIAA BHAYHTE/ILHO
HCKa>Kal0T KapTHEY (EALTpamEH, HaxoHem, upk bE3HIECKOM
MOIEenHpOBAHEE B HEKOTOPHIX CiyYasx Heo6XoOHMo YIHTGHIBATH,
uTD I'PABATANEOHHSLIE CHAL OEHCTBYOT B PaBHOH CTENeHH K4k
HA Mopenb, TAX M Ha ee NPOTOTHH, NOSTOMY XapaKTepECTHKE
MOJENH [O/KHE OhTh CODTBETCTBYOLIEM OO6pa3pM H3IMeHeHL
IO CPaBHEEHIO C PeaNbHLIM HEX CODTHOLUEHHEM,

3. Amanoro®soe MopeMEpOBaHEHEe DCHOBaHO HAa (opManb—
HOM NOoAOONH SBIGHME, CBA3AHHLX C ABYMA pas/iHIHb6IMH (PE~—
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BHMECKHEMH CHCTEeMaMH, AHAJIOTHS Me)IYy TAKHMH CHCTeMaMH
BLIPAYKAETCH B OAHD3HAWHOM COOTBETCTBHH Me:XAY oTAenb—
HBIME MX 3JIeMeHTaMd, a TakKXe MexAy DhyHEKnesIMH Bo3Myule—
HUS ¥ peaKIHIMH HA JaTDO BO3MYUIEHHe B CODTBeTCTBEHHEIX TOY
xax cucreM, KprrepreM nofioGEE [BYX CHCTeM siBasdeTcd ¢op-
ManbHAS SKXBEBANICGHTHOCTE aRGpepeHINANBHLIX YpABHeHU, BEI—
PAaXAaIIIHX CYLUHOCTL aBAednll, APOMCXOAMINEX B pacCMAaTpH—
BAEMbLIX CHCTemMAax, nDCDE‘II.CTBDM aganorobpord Mod2/IHpoOBaAHEH
MOryT GeiTh Upou3dBeleHbl MMAPOreoAOrniecKHe pacyerhl Ofd |
mobeix peanbHEX yCilopail — rng obnactTeX cnoxHoR xoHMEry-
PamHE, OT/MYAILUEXCH DHALTPANHOHHOR MeoAHOPOAHOCTL® B
wiaHe M B paspe3e, C y49eTOM JIOK&JIBHOIO HH HIOLUAAHOrO
NMMTAHAY 38 CYeT AHDEABTpamHE X oepeTexanud, a TaExke He— '
YCTaHOBHBILerocd. XapakTepa (bnnhrpauB: B wacTHOCTH, TDIbL—
X0 aHAJoroBoe MOOelHpOBAHHE NCSBOAACT pPellaTh TaKHe 3a—
1a9H, EKaxX onpenejieH¥e NpETOX0B M )’pDBHBﬁ no ot lelbHEIM
Yy4aCTEAM KapbepHoro unoas (HanmpEMep, BAONL KOHTYpa, Kapbe-—
pa), pacderT QHILTPAHHH K HECOBEpLUGHHHM BuipaboTkaM B
CNOHCTaIX H HeOOHOPOUAOHHX B NNIAHe M pa3pe3e Cpenax, pac—
4YeT APeHAa>XKHHX CKBa)kKNH B COXKHHIX YcrioBmEax (B ToM wHC—
e — BOnNM3E COB:pIISHHOrD KOTIOBAaHA) H T,M.

4:' AHanoroBoe MOIelHpO>BaERe 00bMHO oCYyLUeCTBAdeTCcH
Ha MpOenfix, Co3dpaBaenaslX HA OCHOBe I'EOPABIAYECKAX HIH
SNeKTPOrHOpoaRHAMAYEeCKRX AHaJiorefl, MeTon rEAOpaBiHYec—
KHX QHAIOTHiI peallE3yeTCHd Ha IEApPABIMYSCEOM HHETErparope
HI'Jl, npencrasnaoiueM cobol0 CETOYHYIO IHAPABINTECEY
Mofenb, NPATOAHYIO AN pellleHEd &an8% ycraHoBHBLIeficd
H HeyCTaHOBHBILUeHCH ¢mILTpanEr /2/. Meérod SNeKTpoTEOpD-
ORHAMHYEeCKHX QHAJNOTH# pea/m3yeTcd HA SNeKTPHYIECKHX HH—
TerpaTropax pasHsiX THOOB: HHTerparop JI'[A rcnonb3yevcs
ONA MOOenuppoBaHES Ha CHOOIUHBIX MOOENSX K3 sieKTpompo—
Bonuofi 6ymaru; HETerparopel tEna 9HM-12, MCM x ppyrme
IpeHas3HaYMersl AN% MOAERNHPOBAHME HA CeTOYHLIX MoAendx
H3 OpPOBUJIOYHBIX conpo!‘nnneuxn: B npmunwpne Gonbiuas ¥acThb
3THX HHTerpaTropok paCCHMTAHA HA MOOenHpoBaRHe YCTAHD™
BHEBLUHMXCH (RALTPANHOHHBIX TeweHHEH, OAMAKO IPH HCHONB3D—
BAHHH NOONOIHHETENEBEHLIX OAaHeneff C S/IEeKTPHYeCKHMHE COHIpOTH™
BIIEHHAMHE OHH MoOryT 6biTh npucnocobileHn TaKxe Ond pe—
LIeHHS 3aj1a4 HeycTaHoBusilue#cs d:mnh'.tpanna:

124



5. FNockonexy B HacTosuiee BpeMst Haubonee LUNPOKOe
NpEMeBeuHe HAXOAAT SIeXTPONHTErpaTops, B [aEEof pabore
OCHOBHOR yHOp AEN&eTCS KA METOMS! SIEKTPOrEAPOINAAME~
geCKoll ANANOrEE, TTIPRMEENE MO e/MHPOBAHES NA IEZPORNTEr—
paropax, o CYTH [leNa, Te K€, Wro H H& CETOWHHX S/IeKTPo—
HETerparopax, ITosToMy B naamRefiieM GynyT OTMERaThCS
JMIIe MeXOTOpble DCOGEMHOUYH TeXHHKN MOZE/EPOBAKNS HA TN~
pONNTEerpaTopax,

8. MoOenEposaEme ooEOMepELIX HoTOKOB denecoobpasno
UPCROANTEL E& SICKTPAYECKNX CONPOTHB/CHEAX, COCOARHEHHLIX
» menouku, Haubonee ymo6EHIM MATEepMANOM A/ MOAe/HpOBA~
HES OByMepHoH YCTAHOBEBLUeHCS (QENLTPANNE SBNSETCH SEK—
TponporofHay Gywmara /3/, /10/. Tlpr MopenEpoBaEER Ea Gy—
Mare Aerxo ~o3MalTCY rpasElsl moboro oTepTARES, YTO BeCh—
Ma BAXNHO [J1f YYeTa PeaibHblX FEAPOreo/oOrdIeCKEX YCHOBE#H,
ByMmara MoxeT IHpEMEHATRCA M ANS MOOE/HPOBAHES HeyCTaNo—
BHBLUNXCS (PRALTDANNOHHBIX Ipoueccor, OmEako, Halle BCEro
08 co3paHEd Mopenell nsyMepHoX nollef NpHE MoAelHpPOBANER
OpoNeccoB HeycTanoBaBiueficd dEnLTpanEE NesecoobpasHMo npR—
MEHETh SNACKTPMYECKEEC CONPOTHB/ICHEA, COeONHENAEE B BEIE
cerox, ITpE MonenHpoBaMHmE TPeXMepEHX 3axa® YCTAHOBABLIESH—
cs (hEARTPANNE ECHONbL3YKTCH PACTBOPH N Ie/iN 2/1eKTPOANTOB,
TpeGy®iliEe NpEME@HCHNS NepeMeRHOro JlexTprueckKoro Toxa /3/.
Mopnenkpopaide Ha pPacTBopax H reasx SBisercd [10BOIBHO
C/lOXKEHM HpolleCCOM, MTO OrpPaHEYHERAeT obnacTh mpEMeEeHRL
9THX MaTepHA/OB NPH PeLUEHEN TPAKTHReCKEX 3a/1ad%, B mesoM,
MOOe/IHpOBAHEEe TPeXMEepHEIX 3aj&9 Npolle DCYLUeCTBIITE Ha.
CeToYHLIX Monensx /4/. ‘

7. MonenEpoBaEde DEILTPANHOHHLIX NOTOKOS NPOBOLHETCH
HA DOCHoBe CoONozeHHS OpMENHNOB nolobGEd, Kparepmem dop—
M&/IBEOrD HOOOOEA GHALTPAERHE B NOPECTHX Cpelax X Tex G-
SHYeCKEX NpPDHNECCOS, XOTOphie HCIOAL3YIYCH /18 ROCHPOH3Be—
OeHHEs DunpTpanky, SBAdeTcHd SKBHBA/IEHTHOCTL HCXOMHBIX ANp—
depernuanpeix ypapsenufi, IlapameTps 2THX YPaBHEREH [ 0/K—
HE GbITH CBS3aNE MeXAY CoGoH HexoTOPHIME EoshdhEINeNTAME,
NDACTAHOBEA XKOTOpHIX B ypaBHeHMS obecrmevmBaeT ToXx<IeCTBeHR—
HOCTh HNOCHEIHEX,
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§2, OfocEoBanHe pacieThOH
MODOE@NIH®H X DCHOBHHE DpPpEHRERIS
9 NexXTpPOrEApoOonERAMHEYTSECKOH

aHAaZOr#AH

1. PacueTsas Mojelb olpeflelSieTCH COBOXYNHOCTBIO NAH—
HLX, XapakTepeaywiusx o6nacTe H npouecc (GHIBTPAUHE HOO3eM—
EsiX Boad X, r.e, IEPOrec/OrHYECKEME YCIOBESME obbexTa, 8
TAKIXKE PACHONOXKEHEeM, THIOM H peXEMOM paGoThl IOPHEIX BH™
paboTOK ® OpeHaX@HBIX YCTpoHCTB,

2, INpapoanas cxema p6GnacTE GEALTPANEH B COYEeTANHE C
NPOEKTHPYEeMELIMH HHXKEHEePHLIME COOPYXEHHSMH MOXeT ObITh Bech—
Ma CHoXHol, nosroMy upe BmGope pacueTHol Mooend HeoGXoOH—
Ma, B OejfX yunpolleHMd MOAelHpoBaHds, [anbhHefilag ee cxema~
tusanud, Haubonee shdpexT¥BHHME myrdME ynpoiueHAd pacueTHOfR
MDOenH —~ Mo CPABHEHMI® C HPEpPOOHOHN CXeMo# — $BIdIOTCH yMeHb~
LienHe "mopaaxa MepHocT” H dparmeETHEpoBanEe,

3. YMemplURHAe “TIOpEAKA MepHOCTE", T.e, 4HC/A HesaBA—
CHAMBLIX KOOPAHHAT SHATATE/LHO CoKpaiuaeT obbeM ¥ Bpemsi Mone—
neEpoBars, TpexMepHbilt H' ABYMEpPHEN! xapaxrtep (EIbLTpanEd wa-—
ule BCero oOYC/OB/IEE HEeCOBEPUISECTBOM BOACHpHEMEEKOB, HeOM~
NOPOAHEIM CTpPOeHHeM O6[acTH (QEALTPANNH M CHACIKMEIME DUSpTA~ -
HESAMH TpaHun obnacts ENLTPALNE,

pBeplUeHHEse [peBbl MOryT OGolTh BaMeHeHH HPHE MoOe—
NHPOBAHME CpBEDIIICHNLIMN HA DCHoBe MeToda GanbLTPaAUMOHHLX
ConpoTHRJeHA#, CHOCO6H npEMeHEeHMA KoTOpPOro NpH MOMEIAPO~
Banyr paccmorpesm B riJ1 = IIf, Ha ocHoBe sToro »xe MeTona
PSOH CEBAXKHH MOPYT OHTh SaMeHeHAH SKBABAJIEHTHHIME COBep—~
IIEeBHLIME TPAHLIeSEME,

MecTHble conpoThRBnenrd, pbycioBnesHble pe3xo#t nedopma—
nEeti nEEEH ToEKAa BOMH3M CKBAXHH HINM HECOBEPLUEGHHHIX ApEH, MO~
ryT onpenendThCH 3apaHee — pacueTAMH HIH Ha Mopzendx. Bee~
[eHEe B MoAellk oOperieieHHRX TAKEM o6pasoM conmpoTEBICHEH
NO3BDAET CBeCTH OBYMEpHHH IOTOX K OONHOMEPHOMY, & Tpexmep—

x) Hexoomele raaporeonorgveckie OAHEHE A8 MOASEpPOBAEHS
AHANOTAYEE TAXOBEIM UIPH NPOBE/ICHAH ANANETAYECKEX pACYETOB -
(pa3p.Il).
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HBEIf = X [OBYMEpHOMY HI/IH ODIIHOMEpPHOMY.

O6GnacTe GEALTpPANNM ReoOHOPOAHOD CTPOEHMNZ B pdiie Cly—
9aeB MOryT GulTh 3aMeHEEH OMHOPOAMHIME “ B COOTBETCTBHE C
KpHTepRaIME, E3noxkeHHbME B § 5 raJ1 pasaqlll.

4: 3amaga CHEXKeHES "mopdOkKa MepHoCTHE” HoToka OOHYED
ceBa3aHa ¢ QPArMEETEPOBAHEGM, BsinenenHse (hparMeHTH To~
TOEA [O/LKHE GHTE NADCTATONMHO OpenCTaBETENbHLHIME, ITOOH
noclne HpoBeeHHS MOACSHHPOBANHS MOXEO Obi/I0 COHEHATE UpOr—
HOSHpYeMsili DHILTPANHOHHEE HPOMECC B ero KpafiRmx moloXKe—
HHSX, T,e. B CaMoM HeGlaroupEETHOM M Haubollee BHITOMHOM
BapualTe, H 3Tobnl pe3yneTATH MOOENEPOBAHEHS MOIVIH OHITH
pacnpocTpaHessl Ha BCK o6lacTh C AOCTATONHOR A/f HpaKTHEH
TOYROCTLIO,

Boipenenunlt dparment pomker GpTh He3ABECHEMBLIM B
CHOPOAHHAMAYECKOM OTHOLUGKHE OT oCTAnbHok wacTE dEapTpa~
nEoEHOro nofid, IMosTomy dparMerr ofnigEe BEOengeTd No NE~
HHAM TOXK& H N0 NEHEKAM pPaBHHRX HANOPOB QEALTPANNOEEOrO DO—
rToKa, [TpE MOOe/MpOBPAHHM CpaBHHTENLHO HeCIOXKMOro B IilaHe
¢hHILTpaARMOHHOIO NOTOKa (dpArMeHTH MoryT OblTek BeiOpann Ha
OCHOBAHNE TINATENLHOTD AHANE3A rEnporeoaorsyeckxoft obecra—
HOBKN M HA OCHpDBaHHE CoofpaeHrit CEMMETpHH; OpDH 3TOM
npaspBad 3a[ama FACTD MOXeT ObITL CBeleHAa X IUIoCKoIapan—
nencHoff ENm mipCKko~paaMansrofi, B croxEbX ycnoBmsx nns
BueleHEs QpParMeHTOB PeXOMEHAYeTCS NPOBOLHTHL Npe[BApH-—
Te/lbHOE MOIE/IHPOBAHNE; OHO OOnMEQ MOKeT GHITH OCYylilecT—
BlleHO B CTAHRROHADHOH HOCTAHCBEE HA HeCKONLKHX Moendx,
XOH(MNrypanss EoTopHX 0GyClioBlieMa M3MeHeHHeM rpaHmn obnac—
TH NpE pa3SBETEE (QEALTPANEDHEEOT® HpeUecta Bo BpeMeHH, AEa—
NE3 NDNYYEeHHLX OpH STOM CHAPOAHHAMEYECKHX CETOK IO3Bo/ag—
eT BuifpaTh XapaAKTepHuIe JIeETH TOKA And pacHeTHLHIX Moaeileft.

5. B coorpercTBEE C 3aKkoHoM OMa, TedeHMe siexTpHYEeC—
KOr'o TOK& B NPOBOOHEXKEe NOAYHEHSeTCHISABECHMOCTH:

- Vv
D L (1.1)

INpr monenmpoBaEAR ynobOmee 3aMepdaThk HA 3leXTpOMDOe—
JI9X He a6COo/MOTHYI BelEIENY RANpSIKOHET Vi . a orHocE-
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TenRAYKX Be/NYHEY SACKTPENYECKoro moTedmuana Uy . paBEym:

Vi— Vmim
U= St . (1.2)
E Vimos™ Vimin

Benrgana (Wﬁ*‘)—m'ﬁﬁﬁampounn apngeTcs
NoCTOSHEOR, pamEoffi HAEDSXKEHNI HA BHIXDAHBIX -KiIeMMax HE—
rerparopa, Bemsuwuna snexrprueckoro noremnsana U; coor-
BeTCTBYeT BejiNwade MANOPR MAE ApPYroff moreExEanbHof ymR—
xxux ( ¢; ) dmaprpammomsoro moroxa (m6), a menwsmna
SIEXTPHIECKOro CONPOTEBACHES — Be/MIEEe (PHALTPANHOHHDIO
conporusnemma & (u7).

6, Ipx MoOenxpoBaEHN MOrYT KCHONL3OBATECH 3 BMIA
HoTeHUHANBNAX (GyRxoxd,

a., B oSmeM cayiae, moTeEnHancHas YHEOHES NpencTaB—
nger Co6oR BeawuiMxmy needoMerpEueckoro kamopa (@ =H );
COOTBETCTBYDIINE OCHOBHEICE pacueTHHe POPMYAH HMeloT BEI:

® ”'1(‘Pi"q’2)ﬁ)’ AT 7]
q= S = - fe (1.3)
And Hamopxofl OHABTPANLENR;
khe(¢,— @) Ay ¢, — ¢2
R I —— —
q= = —cp en 11 (1.4)

nna GeaanopHoli GEAbTpanEn;

rne Ax, Ay ~ CODTBETCTBEHHD, [/IEHA H ILUHPHHA pac—
9eTHOr0 YYACTEA (PENLTPANNOMHOrO UOTOKA; hg ~ Cpen-
. RY® ruaybEEa noroxa B ODpexenax ysacria; ¢~ dmasTpa-

RHOEHEDe ConpormEeneEre (m.7).

6, Jina onEoponAoro Ge3HAUOPHOro I'OPH3DHTA mpK
TOPH3OHTANBHOM BOZIOYHope HefeCoobpasHo IpHHEMATE 3a
NOTEHHMANLAYI0 QYHKIHIO BeillEIHEY qv' =0,5 n?® ; co-
OTBETCTBYWIUaS pacueTHad ¢opmyna:

k(g =)Dy _ %~ 9
1 Ax e =
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B. Jins ropE3oETAnBHO-CilOECTOrc Gesmanopmoroc ropa—
GDHTA B Xa9eCTBe NOTEHORANLHDOR GYHXIEN MOXNDO IPERRMAThH
Gyuxnmo H.K.Impuucxoro (pasmlll,raJ1,8 5): Q"= Q¢
pacyernas cdopMmyna GyOeT EMeTh BEO:

_(O— )by _ 9l - 92
= ax 3

(1.8)

r. Ipe MognenEpoBaHEE AByMepHsIX NpOPMILELX Saaad,
& Tax)ke TpeXMepHLHIX 3a/a¥, B KaYeCTBe NOTeHOHANBLEON
dyuxawr Bcerna npmEEmaercd BenmiuEa mamopa H(h) .

7. Jlio6oe mone ¢dEILTpANER MOXMO OPEACTABHTE B BHOE
COBOKYUHOCTH NPIMOYTONBEHX YIACTEKOB, 06ianaouieEx ompene=—
NeHHbIME (QEMLTPANEOHAAME CONPOTHE/ICEMIMA; B Npefelax
Kax@ [oro E3 9THX yvacTios QEALTpANNS YCNOBHD MOXKET pac—
CMATDEBATELCH, XAK WIOCKomApa/enbHas, DBupa)keMmd nnd
GENILTPANNONEEX CONPOTEBICHNR TAXEX YSACTKOB 3aBECST OF
BHOA DOTEeHRHANBHOH GyNEKINNR P -

a. TIpE norTeHmmanbHOR yHXIEX ¢=H
Ax

wm Ay

~ Ans HanopHofi GEILTPANRE B Npefie/lax yIaCTEA [UIHHOR
A% m umpsmog Ay X) ;

P = - (1.7)

_bx

-~ nna GeananopHofi GHALTpanm® ( hcp - Cpe[lHSH ray-
fuExa moToEKa MeXAY YSNOBHME TOYEKAME B (hEKCHpPOBAHHEIH
MOMEHT BpEeMEHH) ; )
NpE MOAE/THPOBAHEN [ BYMepHHX mpodunbHnx 3anag (r.e, xor—
Aa cocTaBideTcs: AByMepHad Momenb BDAOHOCHOID TOPE30HTA
B BepTHEANLHOM pa3pe3de):

Ax
*=%az (1.8)
— [if CONPOTHBACHHH, oTBEMADINEX (RIALTPAIMH B IOPH30H—
ranwioM Hanpamnenun (0X ) =

b= (1.78)

x) TIpE MopenHpOBAHHM IJIOCKDOAapalUlelLHOR OOHOMepHOH
buabrpanar Ay = 1.
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_ 0D
kAx
= Oond coOpoTHBIeHEH{, OTBeYAINX OBHXXEeHHN BOOIL
ocu 07, ,

[; -] (1.8a)

4
6. Mpr moresusansHolt dynxuaz ¢ = 0,5h" -

Ax
e . (1.9)
KOy
B. Ipu noreHusanbro#l Gynxunu q)" s OoTeBedamwiuell dynx-
e [apuHcxoro,
n_ A%
e Dy (1.10)

r, [Ipa ocecumMeTpuutoil dunbTPaUHH O6/aCTh ABHXEHHS
oOprMHO pa3bHBaeTcHd HA Y4YACTEH, orpPAHHYEHHbIe KOHUEHTpHYeC—
KHMH OKDPYXXHOCTHMH; O/8 3Toro cny4ad bunbTpanMoHHbBIE CO—
OPOTHBIEHHS ONpenendiorcd no topMyilam:

1 i

= - (1,11)
P, 2 niom n i
npH HanopHo#l bunbrpausm, xorna @=H,
1 i
P = n =
upu SeananocpHo#t punbTpanHEH, Koraoa (P-:H .
i1 ‘i't
Po= i M rior (1.13)
nng Geauwanopuok dunbrpauwu, xorna @' =05 hz.
w1 i
% 2% In i (1,14)

nns GeananopHoft wibrpanum, xorpa @' = ¢,

B dopmynax (1,11) ~ (1.14) ¥; - paccrosiHEe OT HeRTpa
CEMMETDPHH 00 CepellHHH i, =0ro EONLOEBOI'c yHaCTEA,

8. TlNousiTHe © DENBTPANMCHHLIX CONPOTHBISHHAX MO3BOINA~
eT DpencTaBHThL mnofle GunbrpanEy (miasoBoe Wik npodEALHOE)
He TOnbKo B BHIe CHNQWHOHE IeoMeTpHYeCKH NMoaobHol Mooenw
43 SeKTPONpPOBOAHOrD MarTepHana, HO H B BHAE COTKH OMH—
YeCKHX CONpoTHBNeHHE, OrAennHbole YYACTKR NONS MexAY (HK—
CHPOBaHHLIMH TOYKAMH, XapaKTepu3ylluMeCsd oNpenefieHHofl Be=
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aAuanHON DMABTPANHOHHOTO COUPOTHB/ICHHN, MOOENUPYIOTCA COo~
OTBeTCTBYOILUEMH 3IEeKTPHICCKHME CONPOTHBAeHHAIMM, & BCe
none tHMneTpanEM MoOellMpyeTCH CeTKOfi TaKux COIpOTHBNEHHE ,
‘BHAYEHHT KOTOpPHIX OUpenendAlTCH B CODTBeTCTBHH C Boparke~
mmamu (1,7) - (1.14).

9. KonrgeCTBeHHAR CBA3h MeXOY IrHAPoARHaMHYeCKHMH
aileMeHTaMH PU/ILTPANHOHHOrO MOTOKA H COOTBETCTBYIOLLHME
HM 3NeMeHTAMH MOACGNH CCylLuieCTBINdeTCd C noMo LB Mac—
uITabHBIX CODTHOUICHHAS

@=mg (VU Upin) + Qpuin , (1.15)
¢=my R, (1.16)
Q=mgq3J, (1.17)
W=ty by, (1.18)
roe 1, B 1, | - NuMHeHiHbie PASMEpH HATYPH M MOIenK

(Tonbko Ona GyMaXKHBIX H CIVIDIIHSIX OGBEMHBIX Modeleli), &
xosddEREESHTE My, Mg, Mg ¥ M, oinpenensworca no tat—
aene 12, -

Y 83, MNMpumHuKus cocTaBoMeHHS
B Moageae#

1, Mnaxoesie uIBTpanHOAHLIE TOTOKHE B CTAOHDHADHOH
IoCTAHOBEKE DOLYHO MOMENHPYIOTCH sNeKTponpoBoOHO# Gyma-—
oM.

a, Haubonee npoc'rbm' Ciy4aeMm [N MDLSAPOBAHHS
apnaeTcs OMIRDPOMHOe (HALTpansoMHOe mone, ITol viaNOpOL—
HuM DHABLTDAUNOKHEIM lloneM (B oTAMYIME OT WPHMHETOHUD Tep—
MuHa "pAHOPOAHLIH BOAOHOCHBI TOpPU3cHT”) NoHUMEeTCH TA—
Xoe nofie, KOTOPOS XApPAKTEPH3YeTCH BeAHWYHMHON (PMILTPATHOH-
HOTO COHPDTMBJIEIIHH. NOCTOAHHOA AnA Bcex reoMeTpHYeCKEY
noaobHLIX y4acTEOB 3TOro nond,

C aToit TOYKH 3peHAfd, OAHOPOAMBIMH PUILTpAaL 1OHHBI
MH O0I9MK ByayT ABASTECH HANDPHLIE BOAOHOCHBIE MIIACT b
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¢ OnREAXOBOR BenmwHEOM npoaonmoc;r! no Bcell mioliAON HX
pasBETHS, a Taxxke Ge3manmopHbleé I'OpPH3OHTH IPH I'OPHSOHTANB—
HOM BOLAOYNOpe M OJHOPOAHOM H/E IOPHE30OHTA&JIbHO—CIIOHCTOM

HX CTpOeHHE (Ipm 3aJANHH COOTBeTCTBYDOLIAX DOTEHUHANBHELIX
dyuxnuft), Xapaxrep E3MeHeHHS NoTeHOHANBHHIX QyHxoult B
ITEX Ciy1asx 3aBACHT TONBEKO OT I'DAHMYHBIX ycnoBmil, [lng co—
6mopeHdEds COOTBETCTBES MeXKAY OMHOPOAHHIM DANLTpANHONHEM
HojleM H ero mMonenbio Heob6xonEMo E AocTaToMHD, WTOOH Gy—
MaxEas MoAellb NOBTOPANA B BLIGPAHHOM I'€OMETPEYECKOM MAac—
mrabe xordErypamEo ¢EILTpANEOHHOr'D MHOAM,

Kprreprem nns poibopa MmacuiTaGos gendwrcd: Ond jnEHed—
Horo Macwraba — yoobHbie s MoaellKpoBAHHS pa3Mepsl Mo=
nenu, nng Maciuraba compoTHBnesnkfi — Ha/lWYEe S/eKTpoNpoBOA~
mo#f 6yMare pa3mEYHOro CONPOTHB/ACHHS,

6. Ecnr dunuTpansokloe mole — EeonHoponHoe, TO BhAe—
nSeTCH HECKONLEO OAHOPOAHBIX YHACTEOB, KOTOPHE PACCMATDE-
BaOTCH, KAK OTAENbHEE OAHOPOAHSE IONS; BEUAC/ICHHLIE y4a—
CTKE Mone/iN E3rOTOBASIOTCH H3 SiIeKTPonpoBonHoA GyMarE u
COEQEHSIOTCH SIEKTPONPOBOANLEIM KleeM,

l'Ipx STOM O ONXHO BEHOAHETHCH COOTHOLUEHNEe:

R _ (x1)n (1.19)
Pon (KM, )
=~ OpH moreEREanbHOfl QyHxnEE ¢=H
for o B0 _
Pon . ¥ ) (1.19-a)
~ npH noTemnmansEoft bymxumx ¢'=0,5h,
roe P, ¥ P - S/IeXTPEYECKOE CONPOTHBICHEE KBanpara

saexTponpoBonuo# Gymark, MoaenEpymoLiel, COOTBETCTBEHHD,
SoRy M EnE U .

2. MNpr 3aMeEe CIOLIEOI'D NMONE ANCKPETHLME COUPO—
rasnenEaMe (Ceroumas mopens) muALTPAanMORHOE Nolle pas-
6uBaerCs Ha psna snemeHrapubnix miowanef ( Ax-Ay )
00 CeTxe, CoBmajewiueff C HanmpaBneNNIMN BLIGpPaMHLIX KoOpP—
nueathsix ocefi, Hax6onee ynoGHoft sBasercd XpazpaTaas
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cerka ( Ax=A 4 ), Tak xax np¥ Takoi# pa3buBke uAbTPaA=
NHDHMBIE COUPOTUBICHMT MerKay QeHTPaMHA KBALIPATHBIX 3ne~
MEeHTADHHX IWiollaze: OynayT OAOMHAKOBEI N0 ABYM B3aHMHO
ASpNeNAHKYNAPHLIM HaupaBileduaM, B mpuauxne, Bo3MOXKHA
pacsbuBxa nonNd M Ha HPAMOYIO/AbHBIEe YYacTkH, obnagaioulie

B Ka><ZioM #3 B3GHMHO NEPHeHAMKYNSAPHLIX Hanpap/leuué oupe-—
OeIeHHAME DHABTDATHOHHBIMKY COUPOTHBACHHIMA, KOTOPLIE 140
LeIHpYIOTCH OTAeNbHBIMHE 3IeKTPHYECKHMA CONPOTHBICHHEAMY,

QuaxomMepHslli bUALTPANMOHELEI NOTOK MOHENHPYyeTcs iue—
neYKoli COUPOTHBIAEHMI, & OBymMepHOe HOJe (PHALTPALME —~ CeT-
Kol OMKYECKMX CUMDITHBAGHMH, COOTBETCTBYIOLUUX B Macuira~
Ge hHAbLTEALHOHHSIM CONPOTABIEHHAM HATYPeL HeodaHopl AHROCTE
HOAS YYATHIBACTCHS B N3MeHeHHH CONPOTHBICHHH OTHENLHLIX
y4aCTKOB CeTKH MPOHOPUHOHAILHO HMIMEHEHMI0 BeJMYHH (HABTPa~
HHOHHBIX COMPOTHBACHME COOTBETCTBYOL(HX YYACTKOB PHIBTDa=~
UMORHDI'D TONA, YPH COXPAHEHHMH OOHHAKOBOTD JID BCEMy NOI0
mara ceTku (pucdT7).

B cetouaslx Mopednsx HeinpepstBHan obnactes bunkrTpanuu
MoMAellRPYeTCA AHCKPEeTHD, No9TOMY NHHefiHbi mMaciurad He
uMeeT MecTa; MaciuTabhble COOTHOIUENAS NPH MOAENHPOBAHHMH
Ha ceTsax npusencHst b tabn,12.

3. HaroToBnesse Moaens NPOH3BOAKICH COIVIaCHO clie—
OYIOLIHM TPHHUHIAM,

a, CumoiHbele Moaend U3 SNEeXTPonpoBoAHON GyMard H3—
roToBAAKTCHA B CODTRBETCTEHH C NPpHEHATHIM AMHeAHLIM MacluTa~
6om u mMaciuTaGoMm coupoTHBReHHE, Np¥ 9TOM EoHErypanss
rpanun nons QUALTPAHMH YIMTHBAETCH ABTOMATHYECKH: IeoMer—
priaeckas thopma Mopens nomobha dopme PUABTPANHOHHEOTO WO~
na,

6, CeTouHas Mofieibk CobGHpaeTCHd w3 CONDOTHBICHHA, BE=—
OpaHHBIX, HCXOAN u3 Maciutaba conporT snewuil; TPYAHOCTH B
BOCHPOH3BEeNeHHH [Pa-Hll, OJMeHTMPDBEA KOTOPLLX Ae CoBaapa=
€T C HaupaBleHHeM KOODiiHHaTHeIX ocell pa3duexi (B ocofesu—
HOCTH NPH CHOXKHbLIX KPABOAUIENHBX JYeDPTAHKAX rpafdiu) mMo—
ryT 6bITBE yCTpaHeHul ayToM SameHbl KPRBOMFHeHRHOro KoHTypa
cryneryarTofi nuuuedi; npa 2ToM padMepul CryneHell onpeniend-—
IOTCA IUANOM CeTKH, NO KoTopdil pastuBaeTcd (PHALTPANHOHWOS
none BOAU3K rpaHuusl,
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B, I'lpy MozaenMpoBaHWE HA CeTKAX SNEKTPHYECKHS COAPO-
THB/ACHHS BAONL I'PAHHN MDAEAH, COOTBETCTBYOILMX JIMHMSM TO—
xa tuabTpanuorHoro nons (HanpuMmep, HénpoHMnaeMad rpasHual,
AONXMbBl B [IBA pPA38 NPeBHILUATE BEHYHHY 3/1eKTPHYECKHX €O~
NpoTABAENAl, MOIENMPYIOIMX BHYTPEHHHE YACTM IONIf~ NpH KBa—
npartHoli pasbubke Ha saemMenrapuhie nnouwianu (puc,d7). IMpe
MOAENUPOBAHKHE T'PAHHL C HOCTOAKHON BENIHYHHOR IOTERHHaNb—
Ho# (OYHKERHH BOONP MHX CONUPOTHBAEHHS BNO/L COOTBETCTBYIO~
1LNX rPAHHL MOOenli OIyCKAKTCHd, a Y3/oBbie TOYKHM COefIHHSA—
I0TCA OPDBOAHKKAMH,

r. VMiHorna ipH MoOenMpoB3HMM HA CeTKAX BO3HMKAEeT He™
oGROAMMOUTEL PACCMATPHBATE OT/ICABLLIC HACTH oY C Palngy-—
ol AertaneHocThio (HanpuMep, obnacTu BGAMaM CxBa><uH), Lo—
aTOMY pasSHHe YacTH nond AensTcs no "xpynHo#” w “menxo#n”
cetke (puc,48), lMNMonyuenHnie ABe COTKY COSAMHAIOTCHS B Y3no~
Boix To9xax. Ins yMeHbUIeNMsi MeCTHHIX IOorpeiusocrel ie
rpanine pa3fena jBYX CETOK CYIIeCTBYeT MeTOAR BBeeHus
“HonoCH COrVlaCOBAHMR” B BHAe onpenefleRHoiM 06pa3oMm pac—
CHUTAHHbLIX OHATrvHANBRLIX CORNpoTHBNennit /4/. Opwaxko, npw
YBenW4YeHHH luara KPYNHOH CETEM A0 ¥eTupex pa3 (no cpaB-
HeHHI0 C lUIAroM MeNKol CeTKH) BOSHHKEIOUpie nIpd coellHie—
Huu o6NacTH NorpeilHOCTY HE3HAYHTEeNbLHHI M NOCTpOeNHe “mo-—
JocH corsiacoBadus” HeobGAlaTenbHo,

§4, 00w nopas N ok MoOenuwpohba -
HHHA M 3anaHMe TPaHEHVMYHRMX YCHoBHMH

1, Moaenuposanue OSLIYHO NPOH3BOAKTCH B CMEAYIOLEM
Mopagke:

&) HA& OCHOBe AHAIH3& PACMETHON CXeMbl BLIGHPAeTCs THI
Mpnelnd, Ha KoTopol OynyT NpoM3BOAMTECH HCCNeOBaHMS
(§ 2), a 3arem ycranapnEBaTCs MaCiTAGL MO pOBan s
(cornacuo ta6m12 u § 3);

€) npou3BOASTCS HeoOXOAMMEIC NOArOTOBHTE/NbHbE pac—
verw (§ 2) m usroroensercs momene (§ 3);

B) 3a480TCS IpaHHYHLIE YC/IOBHS HA BHELINHX rpasuuax
H npoBepAeTCH COOTBETCTBHe Mozend “6GurtoBomy” dunbTpa—
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Prc.47. CxeMa K paciery MoZe/lE HepAHOpONHOro B NilaHe HAACTA,

N.» 2R 2R 2R
3 ® 3R 32
2R R 2§ $Eanprb
2 3R 328
L, ‘ R e < R R
. ; ® SR 3ok
: - >
{2 R 2e§ gtk
» S 20
ESOOO SO UURL OO £ 33 X% |
3 3R
S2R * R 2R
>
w3 w3

Puc.48. Pa36uska nons (EABLTPANEY HO KpynHoik
' B Mellko@t cerxe.
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HNOMNDMY HOTOKY;

r) sapajorcd YC/loBES Ha BEYYpPeHHEX rpammnax oGnacrm
dunnrpaxnx (XOHYYpAX NpeHAXKHHX H I'OPHHX BapaboTox);

a) ma ‘Mopnenx onpeea0TCH Be/IFYEHLE HOTeHHHANIOE, a
saTeM C OOMOLUBI0 MACUITAGHBX X09hdHOHEHTOB BLYHCIINOTCH
SEAYeNNS NOoTeHENANLHLX (QYyNXEER ¥ gpYrHx sieMeHTOB HIB—
TPaEMOHEMOTD NOTOKA, '

2: nepnuu STAIDOM MOOEeNIEpOBAHKRA (IIDCJ'IE cocTaB/ieHHsd
MOZeNE (QHIBLTPANHOHHOTO HoMif) MABISeTCHd 3ajaHEe TPAHMYHLIX
ycnoeufl, 8 TaE)Xe yYeT HANEYRE ACTOYHEKOPB H/IH CTDEOB B
npepenax PRIBTPAOHOHHOIO 0ONS,

Ha rpassnax GeAbTPANROHHOrC HOAS HNH BHYTPH ero :a-—

Ime BCero Moryr OulTh 3anain ycioBNS ueThpex poroB {pasa.
11, 1,8 3).

a, YcnoBES nepBoro pola 3analTcH HamGonee mpoCTD: TO—

TeMnuanbHas PYRKEHA B AOVON TOYKS TPAHNNE, OTBEYAlOIIaR 3a-
[aHEOMY HANOPY, MOME/NPYBTCH OTHOCHTENBLELM SJIeKTPHYSCEHM
NnoTeHNHaloM Ui, , BeIHYMHHA XOTOpOrc onpenenderTcsd no 3a«
BHCEMOCTH:
U= &':‘%—m {(Umax™ Umin) + Unnin (1.20)
Prmax Pmin

In2 nanGonee wacTe BCTPEYARIUErscCH Crydas, XOorag Ha
moped Upmgy = 1,0, a Umin =0, ompenenenus moTezndasg™
nos U, nporasonuTCcs: cornacHo TabGmuume 13,

Tabnuna 13
Bug poreMumanksoli QopMmynsl ond onpeiesieHus OTHO™
PYHXHEH CHTeNLHOro IoTeHHMuana

(P=H LTL= ._.—Hi'_Hmi"h (1.21}

ngna? Hzmm
1 2 hi — K

¢=05h U; = _hé - rain (1.22)
moi Bmin

‘P"'“"' o, U, = Pri ; Qrmin  (1.23)
DPrmax Prmin
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Ipu MonenEpoBaEHH KaKoro—nHGD EOHMTYypa COOTBETCT™
ByOlilee 3HAYEHHE 3/IeKTPHYECKOro HoTeHUHaA nogaeTcd Ha
MoAens H3 3NexTpoipoBoaHolt 6yMarin iepe3 upofoXXeHHYD
B0/ STOro KOHTYPA META/UNIEYecKylo WIEHy, JluHefinoe H3Me<j
HeHde NOTeHUHMANhHOR (PYHENUE BOONL KOHTYPA MOOEnRpyeTcs {
Ha GyMa)rKHBEIX Mopelfix C NoMOoLkl oCobofi LUKHE, Ha KOHOK 7
KoTopo#l MDAAXTCH 3NeKTpHYeCKHe HOTeHHMAJE, COOTBeTCTBYXG
UHe MAKCHMAILHOMY B MHHHMAILHOMY SHAYEeHHSM IOTeHUIHANRS
Ho#t GYHKOME o KOHTYpPy. ODTa LUMHA nollxEa obnanate ynej
MBIM CONPOTHBNEHHEM, 3HAYHTENbLHO MEHBLLIHM, YeM yaenbHoe 3
conpoTtuBiaeHne 6ymaru monen® /2/, VIpH uaMenedHuH 3HayeHnH
noTeHUManbHolt PYHKUMM BOONE KOHTypa N0 34KOHY, OTILHIHOMY
OT /HHeHHOro, MoAOeNMpOBAHHE MOXKEeT NPOMSBOOHTBCH C MOMOH
B0 OTOEeNbHLX KOPOTKMX LUMH, HA KOTOpLle NOA8I0TCSE H3Be~y
CTHble 3HAa4YeHHs HoTeHnHanoB. B srToMm cinyszae MEmMManehas
MOrpelliHOCTE 38 CYeT AMCKPETHOr'O DPACHONoMKeHES UMH obec—
NeYyyBaeTCH IpH PACCTOSHHEX MeXXAay KoHonamMu weH 1, pas—<i
Heix wx mmuse @ (puc.49), dononmurensuoe conporxenenuly

wiund

Prc,48, Cxema ARCKpeTHOr'c PACHONOKEHHES ILHH
no obpe3y mMonenu.

3a CYeT AHMCKPETHOro PACHONOXEeHHS LUEH Mo KOHTYPy Kax 6mi i
yBe/lHYHBAaeT pa3Mepbl Mopenk Ha BenuumHy 0,11 ¢, (npm ‘L=*
=d ) /9/. 3ra pasHEna MoXxeT OHTL ydTema IpH uero'ron-*s
neHHn’ Mope/ls.

$

INpu mMopenupoBadny nonfd QHABTpalEs CeTKOH CONPOTHBT

neHudi NOTEHHOHAJLI NOAAKTCA B Y3/H CeTKH, CUO-mem'rnymLux’
rpasene GHALTPAUMOHHOTD Noid,

]
k]

6. I'lpy mpaelmpoBaHuM ycioBHili_BTOpPOro poaa 3araHubi
PACXOA Ha rpaHMile TPEACTABANETCS B BHAE TOKA OuUpere/ieH—
#oft cunel, Cornaceo 3asecuMocTE (1,17) ¥ Tabm12:

3= Ao (meo‘ Vmi,n) Q. (1.24)
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Cuna Toxa peryMpyeTcd BellHMHHOR [OOHOIHHTEABHOID
SneKTPHYECKOro CONpOTHBNeHE: R, , Wepe3 XoTopoe TOX No-
faeTcd B HYXHYIO TOUKY HIM Ha KOHTYp, H BelMYHHof Hepernana
NOTEHOHANoB HA STOM COUpOTHBAeHHEHM, DBenmdrEEa COOpPOTHBIACHHA

R, PacCYMTHBAETCS N0 3aBHCMMOCTH: + ‘2 v 0o = v \S— él‘

U " mgy T
Ry = L (1.25)
Q mep
roe AU - npomasoipHo Ha3HaYaeMmam 3apaNee PasSHOCTH MO~

TEHNHA/IOB HA KOMNAX conpoTHBienms R, , npmyem /1/-
0U=(0;15-0,3) (Upgi Uppin), Mgx Mg  — Macwirabsie xood—
(PHONEHTH, onpesensdeMbié B 3aBUCHMOCTH OT Xapaxtepa QHABL~
Tpanux (Tabm12),

ITpakTHdeckd nnd HoiyweHHES ToKA 3878HHOR CHIBl, HpoOMOpP—
QHOHANEHOA MOMENHPyeMOMY PACXOOY, HA BeplUHHEe H3BECTHOI'D
no Be/lAYHHe COIPOTHBICHHS R’g nonCHpaeTcs Taxasd BelHTHE—
na noreuumana U , MpH KoTOPOA B pacueTHOd Towxe (PHECH-
pyerca moTernmaa Ui . T.e, DonOmpaeTcs 3anaHEsi nepe—
nag norexmsanor AU=VU{-U; -

B, YcnoBus TpeThero poaa Co3[al0TCHd Ha MoOe/lE C MOMO™
B0 ocobbX HpHeMoB, obecrmed#BAKILHEX 3a&r/iaHHbI 3AKOH CBASH
Me>KAY SHAYCHHAME INOTeHNmanbHO# (yHKNME H pACXOIOM,

r. YCNoBAS 9eTBEPTOr'O PONA& BLIIOAHSIOTCH HPH MOZAENHpPO—
BaHHE ABTOMATHYECKH — €CJIA Mozefllb Nonf (EILTpALHE CoCTaB~
jleHa C yd9eTOM NOpoBOOAMMOCTeR® oOTHAEeNbHBIX JacCTell 3TOro noiud.

ns MNMpe Mmomenupopasuu npodEABHEIX 3ana% Se3HamopHON
GENLTPALEE ONpenejleHEe MNONOXeHHS CBOGOAHOR NOBEPXHOCTH
IPON3BOAMTCH MerormoM lioabopa — MyTeM nonpesxn GyMa><Hoft
MOOEdH HAH H3MeHEeHHEM Be/JHYNH CONPOTHBJEHNH CeTDYHOR MO~
nemn (ralIl),

NOBH# IAAAHHLIM HA MOMAENH, & TAK>Ke NPABHALEQCTH MOHTaXa
nocieaHefi, olpenenAOTCA NOTEHUHANH H& MDJE/H, & 3aTeM HX
SHAYCHHS CPAaBHUBAIOTCS C HIBECTHHIME HamopaME (ypoBHsME)
€CTeCTBeHHOr0 HOTOKA NOASEMHLIX BOM B COOTBETCTBEHHLIX TOY™
xax, B cnysae pesxoro HeCooTBeTCTBHS: SNEKTpHYECKHX IOTEH—
NHAOB HA MOOE/H eCTeCTBEHHHIM HANOPAM ChleyeT NpOH3BECTH
NpoBepKy MOOE/H H/IH NepecMoTpeTh NepBOHAYA/LHYI0 CXeMaTH™
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danHI0 DPHPOMNMX YCIOBER.

4, Tlocne NpOBepXNM MoneNX MONONNETENLHED 32OANYCE. yC~
foBES MA XONTYPAX IOPHHX E [PEHAXHHX BHP&GOTOX M ompene~
ASI0TCS MAPAMETPH MOMENE, OTBeRA0LIHEe NCKXOMHM I'EAPOreoHo—
rEYeCERM XAPSRKTEPECTEEAM WNOTOKE,

£E5. Ocopf6enEoCTE MeTOOHEKEKHNR
MOJe@IHEpOBAKES HeYCTaHOBXNERBIW e & -
cf ODENBTPALNKN

A: SnexTpORETEIPATOPH

1: ' DnexTpoMoOneNEpoOBaNNe HeyCramoRxmiedcs winTpamm:
ocHoBalo Ha cxeme JInbmama /5/. Tlode GOEARTPANEE pPacCMaT—
pHBAETCE EAX COBOEYHOHOCTE OTAENbLHHX (PEALTPAHROHERLX CONpO~
TuBneRxE Mexny (EXcCEpomaENnME Toukamu, {Ipomecc dmiabTpa-
HEY DpefiCTEBNSeTCE B BALE MIHOBEeHANX CEATKOOOpasEHX W3-
MeBeHEf XapaKTepECTEK Ioroxa (HaIopos, YpoBHe#f) B MOMERTH
BpeMENN, OTANYAWUINECE APYr OT OPYra nA Be/EYHHY LUArE
Bpemenx N1 ' . Monenmposanse 3axmowmaercd B OTHICKAHEN
apasenull STRX XApAKTEpPHCTHE HNOTOK& B DACWMETHHN MOMEHT Bpe-—
MeHH, OTCTOSIMIEE OT HAYANLEOIO HA ONpe/ielleHHOe YNCHO HPO—
MexyrEoe Bpemen (waros), paeEnx At

2: K cEewHo~pa3HOCTHEOS YpPABHOHHe, Buipadapinee Gananc
pacxopoe A mobofi Y3[oBOE TOIKE IIANOBOrD HOAS (QEILTPARNK
(pec,50) mveer Bum /10/:

i.“HH p?‘ o

= (1.28)
~ A HANOPHPIO OBNIXKENHST,

h: -
E -—Jt-—"r W —~—-—-—-—-ht L P (1.26a)

= P A
~ ansd Ge3HANOPHOrO ABEKEHES;

H t‘H.-- Nanops B pacYeTHol M CoCenHEEX C Hell Towxax B Mo-
MEHT BpeMeHE 1 H
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Prc.50. Cxema X MOOSRRpOBAHEIO HanppAolk HeycramesEBuieficwy
dbrneTpAnEN.

Ht-at ~ maEop B pacterHoR To¥xe B MoMenT Bpemenx t-Al ;
= BomoOTIATA nogm (upE mamrpeoM pe)kxEMe — yupyras
BonooTAaNA f”

$, - dmasTpauxomsoe conpo‘hmae:xe MeX [y paceeTHOR y3-
nowofi ToYKoR ® cocenHeli C Heli y3noBoli TouKCof HO-
Mep 1 ; BupaeHES g QOEILTPAOMOHHLIX COOPOTHB—
memmit onpenensmowrcs so dopmynam (1.7) (1.7a) unm
(1.11) (1.12);

F ~ oaomiane Smoxa: F=AX'1 — gna onmomepsoro
WIoCXolApA/UIeNBEOTC HoToKA, F = AX" &y — [pns pByx-—
MepEOI'D una¥osorc uoroxal A%, Ay - mxGpasmse

passeps CeTER DD [BYM KOOPAMHATHHIM OCSM), X

F=R(r*- %)~ ans ocecammerpmmioro noroxa (v, r.r
— pacCCTOaHEY OT UEHTDA CEMMETDHE Ao I'DaHMN

BEICHeHHOR EOABUeBOR 3NCMEeHTApHOR miouiazim);

11 -~ 9Rciio CotenHMX © pacEeTHO# YSAOBHX TOTCK:

1= - QnT OAHOMEpHEX NOTOKOB (MIOCKOIO /AN OCECHMMET-
PHMELDIO) M N 4 ~ 118 NIAHOBOr0 JIByXMEpHCre
IoTeKa,

Ecanr sensus.ia UpsslsnBMOCTH iIOTDK& B BLIDAIMMCHMN, 100



(ON/ILTPANEOHHEIX CONPOTHBIEHME MoXer OsiTh MpHHEATA MOCTOAR-
Hoili B DpOCTPARCTRE M BO BPEMeHN, TO IpH pa3buBxe mo xBap-—
paTHoll ceTke ypasHeumda (1.28) — (1.26a) cywecTeeuHo yupo—
ajapTca: ‘

B v HiTHep o
E‘(H,_ Hy = a0t F (1.27)

= And HanopHoro AOBHXXEHMH,

alt - (1.27a)

- pna GeaHanmopHOT'C ABHXKERESA,

IOna cnytas Ge3HanopHor'c OAHOPOOHOrO NOTOK& C I'OPR—
3oMTaNBHEIM BOAOYNOpoM ypamHeHEe (1.26a) Moxer 6GeiTk mpen—
CTaBNEHO TAKXKe B BEpe (pHc,51):

i 2
'ﬁ‘ hy— hy _ zﬂ(hzt"'hzt~5t)
= Dt(hy+ hy-ay)

roe tb-:_ = GaiaprpankonHsle CONPOTHBIENHY, 3HAYEHHH KOTD™
peix ocnpenensorcd no dopmynam (1.9) mnx
(1.13); :
hynhy ,~ rnyGmua noToxa B pacYeTHOR TOYKe HB MOMEHMTHL
—-mpemenn v w ( t-AY );
h; - rayGzsa uoroxka B Touxax, COCEAHYN C pacier—
solf, Ha MOMeHT Bpemean Vv

'P! (1.28)

I'lpe oCpenHenuHn HPOBOOAMMOCTH Je3HANWOPHOr) TOTOKA Ha
BeCh pacCMATPYBAEeMbIfi TepHD/J HeyYCTAHOBHBIIEIOCH PeiKAMAa
¢unprpanan (r,e., npE BRencHzs KoopdEHEeHTA YpOBHEenpoBoA—
HoCTE 0, ) ypaBuemme (1.28) MoxkHo sanmcars B BEae (mpu
pasbupxe mona GHALTpANER N0 KBafpaTHOfl ceTxe):

0 2 2
k= 2 h, —h,.

hi— hy)= —L—=bt. 1.20
L);.‘( v~ hy) XY F (1.20)
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Prc,51. Cxema K MonenupoBanurio Gesnanopuofi mHeyctra€o~
pHBLIEACH (PHILTPANHH,

3. Ypapuenns (1.28) u (1,29) nenecoobpasuo NmpEMERSTE
TONLKO NPH MOAENHPOBAHMH GE3HANOPHLIX NOTOKOB IPH TOPE30H-
TAnBEHOM BoAOYUOpe, NpHYeM B GOIBILIHHCTBE C/iydaeB npM pe-—
IICHUH APAKTHYECKHX 34189 MOXHO OPHEHTHPOBATLCS H& ypam-—
neuwe (1.29). Ypasuenue (1.28), xoropoe aBnsercs Gonee TOu—
HBEIM, PEXOMEHAyeTCH [iIsi PpACHETOB B YC/IDBHSEX HKCTOLLUEBHS
Oe3HANOPHLIX BOOOHOCHHIX TOPH3OHTOS

Bce ocranpHble cnydau TpeGyoT OpUM2HeHHHS ypaBHeHH
(1.26)-(1.27).

4, DexTpHYecKas CeTOYHAS MoAenb, ODTBENAKOI(ad CXeMe
JlubMaHa, HMeeT B y3/I0oBHIX TOYEAX TAK HA3bBIBAeMLle BPeMeH—
#sie conporasiaenns KR, (puc,50,51). Ecnn Ha Bepuimuer Bpe-
MeHHbIX conporuBiiendfi R, nonapare norexusanst Uy -,,. .
OTBedawliie 3HAYCHUSM NOTEHUHANLHOR (QYHKIHK B Y3710BLIX
TOYKaX HA MoMeHdT Bpemelin ( Y — At ), To npH SBagmanHmix Ha
rpaHulLax MoMeild IPDAHHYHLIX YC/IOBHAX YpaBHEHHE YTOK& B KAXX™
Ao# ysnoBoff Todke MoOesd MOXXHO 3aNECATE B BHIe:

W U VUs . U= Uppy |
rne Uy ~ OOTeHUNA/l B pacueTHoll yY3LoBoll TOYKe, OTBe—
YajoLUHl SHAYEHHIO NOTEHNMAIbHOR QYHKOHM Ha
MOMeHT BpeMeHR 1, B COOTBEeTCTBeHHON TOY—

~ xe uALTPaUMOHHOID NMOAS;

x) Hanpumep, Ha ydacTERe, OKOHTYPeHHOM MAPEHAXHLIMH LITpe—
KaMH,
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Ui, — NoTeHRHANW B CoCelMEX C PACIETHNDH y3/IOBHX TOTKAX,
COOTBeTCTBYOUINEG IHAYEHEAM NOTeHNHAILEBX (QYExEEl
HAa MOME@NT BpeMeHE 1 :

R4 - "spemenxce” compprmenenxe,

R; = SnexTpriecxoe CompoTMB/IEHmE MEXAY PacieTEoOR ys—
nosok TouXoff B TouXOof HoMep i , OTBeYaMHIee (PEIL—
TPANEDHEOMY CompoTEBIesAEm <Py .

5. Ypasuenxe (1.30) mBiasercs MaTeMaTN¥YeCKAM &NAIOTOM
ypammenu#t (1.,26)-(1,29).

a, Ma conocrasnemns ypamwenmst (1,268) u (1,30) mEnmo,
WTO BenHiEHA BpPEeMEHHBIX CONPOTEB/CHNH Rt . B neasx cob-
JUOZIeRES ARAJIONME MeXAY (DEALTPALMOHHHMH # 3ACKTPEIECKN—
ME DapaMeTpami, Ho/lkna GHTE 3ANHCAHA B Creaywoiuem ob-
1eM BRIe:

Ay
e 1.31
Rt' mm_ PJ*‘ -E\ . { )
HIIE . & lf
Ry= 1’1’1¢ fh T (1.31a)

Conporesienya R Onpene/iSoTCH B 3aBECHMOCTH OF
Be/ETHY (DEILTPANNOMELX CONPOYBNEeHEH, BoramciseMbuX o dop—
vyrze (1,7), (1,8) max (1,11), (1.12),

8. Ecna pacter Berercs coryiaCEo ypaesemmio (1.28), To

_Dv(hyp+hy)
Zm(p’p,-“l“ (1.32)

KN, NPXAENMAE B Boparkewxx (1,32) h__t;g?nlllt_, ~h

Ry

-4t »
_ At hep
B~ “mg . F 33)
m{p Pz (1,
B sTEX IByx Ciyuasx compol BneEms R, ompenenmor-

CA B 3aBACHMOCTH OT BellMunN (DANLTPANHOEHLIX COUPOTEBAENA,
BoMcagembx uo dopmynam (1,8) war (1,13).

B, I'pE MOOENHPOBEHEH B COOTBETCTBMN C YNPOLISHHKIMH
(nuuetinniMi) ypassesmsmu (1,27) ® (1.28) menumana Ry
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em?
onpeneifercs coo:‘)“__{eﬂ;ntﬁi
t F (1.34)
Iine cnysas ocecamMerprinofi GEnpTpanuE  dopMyne
(1.34) ormewaer dopmyzna:

_ _2RjabY

t (f,_li__ r_l?)obn_:_i_ (1.38)

(-1
(O6panauenna SCHH M3 pm:.52;.

8. Paa3buexa mons uopx
MO E/IMPOBAHEN HeYCTAHO™
BEBIIeficE (DEABTPANEH
HMeer HeXoTopsle ocobGeH—
HOCTH.

a, Ecnz none ¢raerpa-
OHA HMEET uapaiuleilbHble
rpasuns C 3anaHEol Benw—
WHHO# Hamopa, To pas36ue—
Puc.52. Cxema pa3bepxe ma Gnoxx
HpH oCeCEMMeTpHYeCKoR dHAbTPAUH I,

Xy nons ¢dwIkTpanHR mesneCoobpa3Ho NPOMSBOAXTH C TAKEM pac-
YeroM, 9ToOH BHEUINME YPAHH NOrpaHEYHLIX SIIeMeITaPHLIX Iio—
mwaneff NpRxoAMARCH HMa rpaHunst nnacta (pmc,53-a), Ipe Taxoi

Pzc.53. Cxema x pa3GHBKe mond QEALTPANNA NPHE MOAERAPOBAHHH
- HeyCTAHOBHBLErOCH pexnMa,
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pasbuBke GMIALTPAUHOHHbEIE CONPOTHBIEHHS MEXKAY LeHTpaMH
sneMeHTAPHLIX Iloliaanefl, Npaleramwlulx X rpaddne, B Hanpas—
NeHHW, NMeprneHOMKYNApHOM K Heli, 6yayr B nBa pada MeHbLIE,
4eM CONpOTHBIGHES MeXXOY UeHTpaAME 3eMeHTapHBIX mioLua—
nef#t BHyTpeHHe#f obnacTH (AnbLTPamEOHHOrC Nnonf; sra pa3bus-—
K& No3BpjideT nojliee YIYHThiBaTh CpaboTxy CcraTHIecEKHX 3ana~
COB UOA3EMHBIX BDoA B Upellenax NorpaHdyHnix GioxoB (npE =3-—
MeHeHHM YpoBHefi HA rpanmme),

6. Eciin Ma napasnenbHbiX I'DANEIAX 38[8HHLIME SIBASIOT—
CH BellHMHMHEl pacxoaoe (HenpoHBEnaeMble TrpaHHRE), TO palGHB—
Ka Nojin NPoR3BOMAMTCH TAXMM oOpa3om, uTuOH ero rpaHEln
COOTBETCTBOBA/IM HEHTpAM HOrPaHNIHEIX S/1€MEATapHBLIX ILloLIa=
neit (puc.53-6),

B, Paabusxa neons ¢dmnabTpanEx npom3BoaETcA oOGEMHOD, IO
xBapparnoi cerxe ( AX=Ay) c raxmm pacierom, UTOOH Mexk-—
AY DPOTHBONOIOMHLIME I'DAHKNAMM YKA&ObIBAIOCh He MeHee
3~4 snemenrapmsix miowmaaed /11/. Tax >xe, xax ¥ npE mMode-
NHPOBAHHH yCTamOoBEBIUeficd (DW/ILTPANEH, NPH MOOENHEDOBAHNY
HEYCTAHOBHBIUErDCH pPeKHM& BO3MOXK48 HepaBAoMepHas pas—
6HBEa GHALTDALMOHHOIO DS,

7. INponomxurenbuocTe wara no spemers AV  npr re-
H3MeHHLIX (MrHOBeHNO H3MEHSLIHXCH ) YCIOBRSX Ha rpaHmne
Boibupaercs raxum obpasom, WToGhl pacdeTHH#I nepuon 6nil pas—
6uT Mg MeHee,TeM Ha TpM mpomexyrxa A1 /11/. O6smumo
Op¥ MOMEe/HPOBAHEE HAYANBELIX CTalHfi HeyCTaHOBEBLUieRCE GHIE—-
TPANMH BenwwEHY LuAra no speMend At uenecoobpasno masEa—
ware HeGonblioll, & 2areM YXpyNHSThL €e B Ipomecce MOaeNpo—
BaHAA,

B caywaax, xorpa msMeHeume yC/ioBHE HA Ipandiax MoOXeT
amIpOKCEMAPOBATLCA CTyneHsarsiM rpadduxom /117, senmausa
mwara At priGEpaeTcs raxofi, YTo6ul FepHoa BpeMeHH, B Tede—
HH® KOTOpPOTO YC/OBHH CHHTAIOTCH HeH3veHHbIME, pa3fmBancg He
MeHee, YeM Ha TPH HHTepBana,

8. Ilpouecc MOIENMEPOBAHAA IIOCTC COCTABNEHdd SIEKTPHE—

9eCckoif Momenn, B obuieM Cilydae, 3axMoYaercd B CleayoIIgM
4/

a) Ha PEpPLIHHBl BCeX BpeMeHHLIX CONPOTHBACHHH Rt fona-
KTCH 3IeXTPpHYcCKMe NMOTeHOHAaNs, COOTBeTCTBYLUMEe Zanopau
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dHENLTPANKEORHO'D MONY HA HAYANLEEIE MOMEHT Bpemena i,
(r.e. ma mobofi MoMEHT BpeMeNH, 18 KOTOpOrp H3BeCTHO pac-—
npesenedde HAUOPOB B Npenenax GMRALTPAUMOHOrD NOMA H KO~
Topeili MOoXeT OwiTh NPEHAT 38 HCXOOHIM#); HA rpaHEmax Mooe-
4 3aOA0TCH H3BeCTHHE® I'DAHHINLIe YCIIOBHN;

6) B y3noBbX TOYXAX MOAEIN E3MepsAOTCH NOTeHNHANL!, OT~
Bewqaoliige HANOPAM B COOTBETCTBeHELIX TOWKAX (PHIbLTHANHOHHOID
nond Ha MOMEHT BpeMeHE tﬂ+ At

B) DolyucHHLle B Y3/I0OBLIX TOUKAX OOTeHUNANSN NOOAI0TCH
HA BeplIMHH BpPeMeHHHX COUpoTHB/ieRNid, ¢ reM 4ToOL NONYYHTH
B Y3/I0BHIX TOYKAX HOBHE 3HAYCHHH NOTEHIHANOB, OTBEYAILIHX
HanopaM Ha MOMSHT BpeMeHH 1, +7MY, ¥ T.O.

9. Yxasanmas oSiias cxemMa MoaenupoeaHus (1n.8) Heckoabxo
yChodhuserCcHd HpH peueHKH 3anau Ge3Hanopmo#i GhuabTpaunHH, Tpe-
OyouiEx y9eTa U3MeHeHES NPOBOOAHMMOCTH MOTOKA BO BpeMeru:

a) TpH HCHUONE30BAMHA B KadeCTBE NOTeHNHANBHOH (DyHKNEHM ¢

Be/nAuEHb Hanopa H  (ypaBuenme 1.26a), u3SMeHeHHe mpo-
BOAEMOCTH UDTOKA YHYHThBaeTcd MaMeHenHeM (noabopom) compo—
TMBJeHH#i iy OT OMHOIO 1UAra BpeMeHH K npyromy (cMm.mom-
pobuee rin.ii}; '

6) npu uCnonp3oBaNHM B KAYeCTBe NOTEHNHANbHORA (yHKuHM
@' menmmane 0,5 h?® (ypaBuenwe 1.28), m3MeHeHMe mMpoBOAH-—
MOCTH NMOTOK& yRuThBaeTcs noabopom conpotHeiaeHuf# K¢ oT oo~
HOro luara BpeMeHH K Apyromy — cornacHo gopMynam (1.32)
uny (1.33). -

INpe MopenupoBaHuH uNbLTPanMH B JiMHelHON NOCTAHOBKe
{ypaBuerrs 1,27, 1.29) HeoSx0[MMOCTBH y9eTa HSMEHEHMS NpPOBO—
AuMOCTE oTmasaeT, TAK uTO BeamymHnl Ry ® Ry B npomecce
MO[e/IHPOBAHKA OCTIOTCH HPH3MeHHBIMH.

16, OnpeneneHHsiMH oCoGEHHOCTAMH OT/IHYAETCH TAKMKE MOD—
OeNnHpoBaHHE TNPOLHABHBIX NByMepHEX 3anaw GeanamopHol hriap—
TpanHm,

INMorenmuaneuol dynxuuefi B a3TEX yCAoBEYX SBAfeTCHd BOIE—
amma nanopa ( H ). Conporusnenes R, . Buawcnsgorcs mc-
xoA8 ¥3 HIBTPANKORHLIX CONPOTHBIEHHH, onpeneiseMsix no thop~
mynam (1.8) m (1.8a); B npomecce pelieHuS 3a08YH CONPOTHB~
neHHEs Ri. MEHAITCY OT O/HOID IUATA N0 BpeMeHM K Apy—
TOMY. ‘
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BpeMeHHme CONpOTEB/IGHES R XpECOenNESITCH TONb~
Ko K yanam GinokoB, B mpelellax EKOTOPHIX pacCnojaraeTcs ne-
npeccHonsas kpuBad, Benwizma R, onpenensercs opmy-
noit (1.31a).

B. I"'uaopoEHTerpaTops

B oriHEYHe OT CeToMHOr'D sIeKTPOHATErparTropa, IpH pe-—
LIEeHHE (H/IBTPANHOHHEIX 32789 Ha CHAPABIRYeCKOM HETErpa-—
Tope Npolecc, oCTaBASCEHL AMCKPeTHHIM IIo MHHeHHEIM KoOpIH-—
HaTaM, HelIpepbiBeH 0 BpeMeHH (KOTOpoe TAKXKEe MDAeNMpy-—
eTcd).

l. Ypapeenne ppaHoMepHo#l HeycraHoBEBUIeicd Ge3Hanmop—
HOM (PHILTPANEA NPH NoTeHUHanbHo#t Pysxumy ¢=h ModxxHO
npeCTaBETL B XOHEeYMHO~PASHOCTHOM BHAE ANT NEHeHHLIX EKo—
oparHaT ¥ nHbdepeHumanbHoM — A9 BpeMEeHH:

“n hi-hy _, Ghy
E =% ~%o (1.36)

D unpTpanHoHHEIE COUPOTHB/IGHHS NOACYHTHBAKTCH IO
dopMmynam (1.7a) unu (1.12).

BoaoeMXoCTHE oThnenbHHX OGnoxor (€ olpependorcs mp
BLIPAYKSHHIO:

¢ =w-F (1.37)

Iinga sneMeHTa ruppaB/lHYeCEOli lelH ypaBHeHNe Ipo—
necca nepeTeKaHHs BoAsl B Cocynax unpubGopa mMoxHO 3&8IE—
caTk TaKEM Oo6pasoM:

1’1:' - h't .:'l, 5 hlt
=1 P 7 at' (1.38)

ToxxAeCTBeHHOCTL pPACCMaTpPEBaeMLIX ypaBHeHER Gyner
BLIPAJKEHA NpH YCHNOBHMH, MTO

— é"' ol
Py me’ (1.38)
u' = g-l,‘ (1.40)
t h
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wp =

dn,

att

i,
i
m,

(1.41)

(1.42)

-~
2, ¥purepsem nns sufopa mMacinrabGoe gBjpdercs:
-~

a) nns macurata HADOPOB — NpAKYENECKas BHICOTA CO—
cynoe npuGopa (mo 50 om);

6) nns maciurTaba emxoCTefi ~ EanEIHe B npmfppe Max~—
CHM&NBHOH# I/IoLAOM HONEpeYHOro CedYeHNs cocynoB o 38 oM

2

(BDGM D2KHO HOOKNOYeHHe NOIONHHTeIbHKX COCynoB eMkK DCfl‘ll) M

B) ans Macuraba CONpOTHBIEHHE — MAECHMAa/lILHAS X
MEHHMA/ILHAS Be/IHYAHE IEAPABIYYeCKEX CONpOTHB/JACHME NpR—
6opa (nuamasSoH H3MeHeHES 3HAYEHHE CONpOTRB/eHE# Ha TPyG-
xax Bonkmcro conporaBiaenxs ~ or 0,6 mo 10 mER/cM2, Ba
Tpybxax manoro comnpormsinenns — or 0,05 oo 1.2 Mnn/cma;

r) ons macmraba BpeMeHE - coofpakenus ynobcTsa
MOAENuPoBAHHES,

Ceoaka macuwTaGoB Mofe/HpoBaHES NpHBeneHa B Tabn,l4
(ons noremnuaneuoi ysknEm @ = h ).
Tacdarnna I4

EZAREAON MaMepeHHA:
Hanuerosanze Popuyxa B nccl?&euou :ﬂ BOCHPORBBOS-
n ce M MApEE-
acsrasa uacurata mnﬂ:pm- I¥9ecKoM mpone-
NOZSEMHNX BOZ | Cc@ HE HpRGOpPe
Cron0 BOZM
Macara =D T'ayGeaa moroxa
HANODOB | M= v M/OM heM B %f’f’gf
Bozoéueocts ¢ EuxocTs cocyaa
Macural
éuxocredt | ¢ = 'tgo,—' /ol Gnoxa €, W,y
QEIBTPAIBOKHOE CEOO
":g:p"gf mge 2., CYTER o | COnpoTMBIEEMS | CONDOTMBISHE®
supneEni: P MEH, o, cynuljua P nnjouz
. i
Macurad Q o, uusm Pacxon Q, Pacxon G
pacxopa | ™q= g pmmm——— e /oy rin o funn
Bpems paspuTHE | Bpens nporera-
Macmrad {,  _ 1 /uBE Tpanuom~ ! HEA T'HADABINYE— -
BpemeEm § ™4 = e OVT HOT'O NpONBCCE i CKOro, mpopecca
t , cyrxm t', MEE
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( yuweroMm xonebaHuit TeMneparypsi, pacHierHpe BpeMs MOE/R—
poBaiMs g ONPELe/Her s IO BhIPAXKEHHO

Ve = tis By (1.43)
rae 1,"5 - HoMmHHAJAbHOe Bpemd paborm ua npubope npx
TeMIlepaType BOAbI 150C;
Bo - xoadpuumeHT, BrpaxcaoluEfi OTHOLIENNE BRE3KOC™

TH BoAsl npr GAKTHYECKOfi TeMnepaType X BA3—
KocTE ee upu TeMueparype 15°C (raGnmma 15).

3. Cnenutpska pelueHHd 3a1a% HeycTaHOoBEBLueilica Geana~
nopHoit punsTpansu Ha npubope 3axnoyaeTcd B TOM, MT0 B
pPe3ynsTATE [APEeHA’ka BOLAOHOCHOI'O IOPH3OHTA HPOHCXOOMT He—
npepeibHOe YAlHblUeHMe HANOpoB B Hccilenyemoft obnacTm dHab-
TpailkH, KOTODO2 NPHBOAMT K U3MEHeHNN HaganbHHX QENbTpa~
UMOHE' A CompoTuBieHult, [losToMy I8 CoOXpaHeHHS NOCTOIHCTRA
MacluTada speMeHl HeoOX0AMMO B3MEHATh N0 TAKOMY Xe 3aKo~
HY FHAPAaBIXYSCKHE COHPOTHBNEHHS MeTDOOM NOCTeNeHNOro npE-—
Onmxedns (upmaoxcenne Ne 8),

4, Ecnu npusdTE B mavecTee pacyernofl moreHamannHoR
byHKunu (p‘ =0,51W% , ¥ ompenensTs DOCTOMEMEE dunLTpaRNOH-
Hpie CHOUpOTEBAcHES mo 3amacuMmocTE (1.8) max (1.13), To man—
Gonee ToYHOoe peuleHHe MOXKHU JOAYINTH caeaywluRM o6pa3om:

a) BRICTABNIITCH 3HAYEHHE eMKoCTeff COCYZi0oB, PACCHHTAH-
ibfe H HauanbHOe NoJIoXKeHNe [eImpeCcCEoHHof xpuBoff no dopmy-

ne:
Y2
L ] ]
mehy (1.44)
6) culumiorcn sHaYeHMd Be/IMYEE CTOonGoB BoOL Ha IMpN—
6ope hy
B) ray6HEa moToxa B EaxcaoM Oloxke Ha XoHeN pacuerEoro
HYTCpRajia BPpeMeHH oNpegenfercd no hopmyne:

b= Veh, - m),; (1.45)

r) Ha npufope YCTEHABIEBAKTCH eMKOCTH COCYIIOB:

W= ZuF

= ——————— 46
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S3ravenus

Tao

Ko3addrmume nr

o
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tc

Po

1]
tﬂ

Ao

O-
tc

Ba

[+]
tﬂ

o

A

5,0
5,2
5,4
5,6
5,8
6,0
6,2
6,4
6,6
. 6,8
7.0
742
7"
7,6
7,8
8,0
8,2
8,4
8,6
8,8
9,0
9,2
9,4
9,6
9,8
10,0
10,2
10,4

1,324
1,316
1,308
1,301

- 1,293

1,285
1,277
1,270
1,262
1,255
1,247
1,240
1,233
1,225
1,247
1,211
1,204
1,197
1,191
1,184
1,177
1,170
1,164
1,157
1,151
1,142
1,138

1,132

10,6
10,8
11,0
11,2
11,4
11,6
11,8
12,0

12,2.
12,4,

12,6
12,8

13,0

13,2
13,4
13,6
13,8
14,2
14,2
14,4

14,€

12,8
15,0
15,2
15,8
15,6
15,8
16,0

21,123

1,119
1,113
1,107
1,101
1,095
1,089
1,083
1,077
1,071
1,066
1,060
1,054
1,048
1,043
1,037
1,031
1,026
1,021
1,018
1,010
1’0c5
1,000
0,595
0,990
0,985
0,980

16,2
16,4
16,6
16,8
17,0
17,2
17,4
17,6
17,8
18,0
18,2
18,4
18,6
18,8
19,0
19,2
19,4
19,6
19,8
20,0
20,2

_20,4

20,6
20,8
21,0
21,2
21,4

0,975 21,6

0,970
2,965
0,960
0-955l
0,951}
0,946
0,941
0,936
0,932
0,927
0,922
0,918
0,913
0,909
0.904=
0,900}
O.Bssi
0,891}
0,586
0,882
0,978 }
0,873
0,869 !
0,865 1
0,861
0’ 857
0,853
0,849

21,8
22,0
22,2
22,8
22,6
22,8
23,0
23,2
23,4
23,6
23,8
24,0
24,2
24,4
24,6
24,8
25,0
25,2
25,4
25,6
25,8

26,0
26,2°

26,4
26,6
26,8
27,0
27,2

0,245
0,841
0,837
0,833
0,829
0,825
0,821
0,817
0,813
0,810
0,807
0,303
ol 799
0,796

0,792,

0,789

0,785,

0,791
0,778
0,774
0,771
0.767
0,764
0,760
0,757
0,753
C,750
0,787

\
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noZACYNTANEKE AN SHavYeHE# rayObmH HoToxa, CODTRETCTBYIO—
IIHX CpeliMeMy HOIOXEHHI0 OeNpeCCHOHHOR XpHBOR 3a pacuer—
HEll HHYCPBAN BpeMeHH; TAXofi mepecieT HA CpeflEee MNoOMKe—
HHe NenpeCCHOHHOR XpHEBOA 3a pacHeTHHA HHTEpBAI BpPeMeHR
OOBTOPSIOT A0 NOJIAOIC COBHANEHHS MAOBYX NoCleoBATelbHo Ho—
nydaeMsiX OENpeCCHOHHBX KDPHBLIX,

Menee TowHOe pelwense 3anavs mpr ' =0,6h’ moxmo
HONy4HTh, ©CIE pacieT eMEoCTefi cocyrnos Ha npafope npom3-—
BOAMTH, MCXOOR H3 HONOMNeHEE neupeCCHEDHHOR NOBEpPXHOCTE
HA HANAJID Ka)K[ioI'v PACYeTHOIr's HHTepBajla BPeMeHH,

5. I'lpx peliensm ABYMepHHX B RepPTHXA/IBLHOM CEYCHHE
¥ NPOCTPAHCTBeHHHX 38484 o6/1aCcTe GEALTPAOHE BOCHPOH3BO-
omrcd, COOTBeTCTBeHHD, JiIByMepHoA B pa3pe3e HIH HpoCTpan—
CTBeHHDY peuieTkoff THAPABAAYECKHX COTPOTHBJ/IEHHH, XOYTOphie
B BepxHeM paay, B Ipenenax sneMeHTapheix G10EKDB C H3Me—
HOLEMCE YpPOoBHEM, COenHHAOTCH C CoCylaMH eMKDCTH, a
B HHXKHHEX p®Oax Coe[EHMOTCH HeHOoCpenCTBeHHD APYr € Opy—
roM B Y3/IOBHX TOYEaX,

Iipumep MopenapoBaNES HA IAOPOHNTErPATOPE NpEBeleH
B mpunoxxeHHn Ne B,

1A BA I

MOLOE/MWMPOBAHHE PMJBTPALIMH K OTKPRITEHIM
FOPHHIM BHIPABOTKAM

§l.MonenepoBaEKEe Y¥YCTAHOBHBIW € #i—
cs PERNEBTPaHEE

1. Ilpx pacserax o6epMHEC oopepensercd Be/IEYMHA 0Slle—
r'o NpETOEA B EKApheD M Be/NYEHA YAeNbHOI'0 BOAONDHATOKA,
IMpu onmpenenenmE obiuero npEToOKA B Eaphep MOJIe/IHPOBAHREE
clleflyeT CYRYaYb HeoOXOAMMEIM 718 C/AQMKHELX pPaCYeTHLIX
cxem (pasn.lli,ral,8 4), ans xoTopHX He EafiieéRD AHAIMTE~
Heckmi pelnenxfi, OnpenelleHHe yO .NbENX BOAOIPHETOEDB X
KAPBEPY MeTDAOM MONeAPOBAENT Heecoo6pasHo TPOH3BOANTE
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B Tex cnyvadx, Korfa pacnpeneleHHne yoenbHLIX BOODNPETO—

XOB D XDEYYPY X&SphepA HepaBHOMEpHO, 2Te HepaABHOMEepHOCTb

pnpeneJifercs, C 0AAOH CTOPOHL, XApPaAKTepPOM OPHeHTHPOBEH

Pa3/IHYALIX I'DAHHI OYHOCHTe!IbHD EKapkepa H, C¢ apyroff cropo~
_ HBl, CAOXHOf, XKAX mpaBano, xondurypanmefi xapeepa.

2. MNpr MopenEpoBPasEs NNAHOBO# (PHALTDANAH HA HETE—
rpavope SI'[IA Ans oopenenemms obllery IPEYOKAE X Eapbe~
py B ofluem ciydae HeoGxpAHEMO IpPOBECTH pacieT mo Baiae—
neHEsM fteTaM Toka (n.3), Onmaxo, ang npocrefiiuerp Ciy—
wagd, XOrfla MOoAefb OTPAHNHYSHA TOALKO HENPOHKNACMBIME KOH—
TYpAMH B KOHTYP&MH C NOCTOSHHBIME HamopamME H = H H
H = H,, Her Heo6xoAMMOCTE CTPDHTHL HA MOJe/d CeTKky ABE-
IKCHES % BHYHCASTL CYMMAPHSLE OPATOK NO BHAESNCHMALIM CETAM
roxa, B aToM Cnylae AoCTATOYKO DHOpeielETH BenEYERY OOLie—
'O NpaToka, 3aMepss COOpOTHB/ICHEe MOOeNH MeXXAny ILUHRHOMR,
NpPONOMEeHHoRt 10 KOHTYPY Xapkepa, H IUHHEOK, Moaenupywolued
rpaEEmy C HOCTOSHHHM BamopoM X), Ofuwm# OPETOX K KAphepy
MozKeT ObiTh BHMUCHEH no dopmyine:

QK= ‘Pl— (Pz »
MRy (1.1)
roe (P| H (PI = aEaveHHd OoTeHmHANIhLEOH drynml HA KDH™
TYpax NHTAHHT H [OpeHai;ka, RM = CONpoTHBACHHE MOnend,

Pacuer no Taxoff MeToAEEKe NPoM3BOAHTCE B TOM CAy-—
wae, korjla B npanenax mccnenyemoili o6nacTeE dEABTpALEM = 5
nponeccaMs REQH/IBTPANEY H NPPETeKaHHES MOXHO npeHebpeykh.

[Np OTCYTCTBEE OMMeTP& ORperie/leHEe COLUPOTHB/eHAA
MOAenH MDMXKHEO OCYL{eCTBETH, HCHOAL3YH aT&I0HEHOE COHpOTHER~

x) ins nnacToB € oaHoll (DHXCHPOBAHHOf rpaBEmed NETAHHS
Moaenr QWILTPANHOUHOTD NONS pexomenmayercs /10/orpaumas—~
sare ofpedom GymMArE no okpyxHoCTE paamyca t* =(2,5-5,0)L,

., rane L . - paccrodHEe or HmeHTpa kKapkepa 40 FpamE—
el TMTAENS. .

xx) Ecax EEQMALTPAaNES ENM NEPeTEXAHHE YYHTHIBAOTCH IPH
COCTABASHEE MoOpeNx BBefeiNeM QEXTERHON BOAOHPOBOARNMDC—
T2 /6/, To pacieT BOAOHPNTOKOB TAKIKE MOXHO IpoBoAHTE
uo opmyne fI1L1/,
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nenme R4 , nopx/mosaemoe K MoAenx moClienoBATeNLEO,
B sToM chnysae conpoTHBieRMe Ky MOKHO BEUHCAATE IO

dopmyne:

L § ) (rL2)
rge U -~ NOTeHNHA/l B TOYKe COeJEHEHHS MOOe/IH C 3TalDH—

HEIM conpoTEBneHEeM (pmc.56).

3. I'lpE ompeneneHHX y/eNbHHX BOJOHPETOKOB X DaSHBIM
yuacTEaMm Kapbepa NoCTpOeHHe CeTKH [BHXXeHuS HBIdeTcR ofa—
3arenpHsM, MeTolHKA NOCTPOSHHS CeTKH ABHIXKXEHHY HPR MO-—
[enMpoBaHKR Ha 9eKTpompoBoaHol Gymare COCTOHT B Cllenyio—
memM /2,3,10/,

Ha wiRHH, BOCHPOH3BOASINEES IpaHINL RCCleayemolt oS~
nacTE PEALTPAZEH, IDAAKTCH 3ANAHHBIE NOTEHHNRANL, [lonayio
pa3HDCTh NOTEHOHANOB OendT Ha paBHbie O0/1H, YCTAHOBEB pe-
OXopZAl Ha& DOHO H3 NPHHATHX 3HAYeENfl OOTCHNEANOB, Hepe/IBE~
rapT Eriy MSMEepHTe/IBHOI'D YCTPOHCTBA Io MDAE/IN H HAXpOST
Ha Heff pan To4Yex, NOTeHOHANH B KOTOPHX COOTBETCTBYDOT 3a—
OaHHEOMY Ha peoxoppe. Coen®HHB TOuYxM maaBHolf KpEBOf, no—
Iy=al0T HA MOAe/H MHHHK pPABHOI'D HOTEHOHA/18, COOTBETCT—
BYOILY B HATYpe JIMEMH paBHLIX HANOPOB,

Taxem ofpasoM, NOAYIEOT NEHEK PABHLIX MOTeENNAINOB
ang sceft obnacru bEABTpanud, JIEHAR TOKA MOXXHO CTPOHTE
mmb6o rpadbuueckuM nyrem, nabo (nnu mpocrefuEx ciiydaes,
cM,I0,2) nyTeM pelLueHMs TAK Ha3HBAeMex ~oOpantesmsx” aa=
pat /10/; mMHEMH yCTAHABIHBAIOT OO HENPOHHAIAEMHIM IDAHH~
oaM MoOend, oTBejailuAM npdMOof 3aaed9e, H ONECAHHEIM BhI~
uie MeToAOM CTPOAT SKBEIOTEHOHANILHELIE NMHEHME, COOTBETCT—~
BYHOLUHE NEHESM TOKA MpsSMoft 3anatud,

TMnan B3aEMHO NEepHEeHONKYARAPRLIX JIRMMA DABALIX NOTEH—
OEANDB ¥ /HHHA TOKOB A&@T CETEY NBHXXECHHES NOTOKA HOO3eM-—
HeIX BOZ, NPH MoMOUM XOTOpoffi MOXXHO OHpeeNniTh FEOPOrec—
NorEseckue napaMeTps Ha juobGoMm ysacTxe,

4, Pacuer npuToEka B Npefenax IeHTH, HapSay C ARAIE-
TETeCKEME npEemamu (cMm.pasgen I, rill, § 2), moxmo npo~
H3BOAHTEL, HCHOONL3yS HPNHONN ajleXTpoamainorau, Jims sroro
3amepiercs (oMMeTDPOM) silexTpEIeCKoe CONPOTHBRCKRE JIONTHI

Ry i Ang sroit xxe nenn moXer OnTh HCHONG3AOBAHO ITAROH-
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noe conporEBnenre R 4 (m2). Pacxon B npepenax neHrTsl onm-
‘penenserca no 3aemcumocta (IL1).

5., OnEcaBEHas MeTOAHKA MOOENEPOBAHHY NpAEMEHEMA AN
BCeX CAyvYaeB IIaHOBOH HanopHON GHILTpaNEE, & TaK)ke Od
milanoBofi Be3xancpHo#t dunLTpanEE B oOHOpPOONEIX (Up¥ ropE—
SOHTANBHOM BOAOYIOpe), HEONMOPOANMLIX B IJIaHe H TOPH3OH—
TA&NEMO~C/IDHCTHX Cpeax.

6. [ns GecseanopHoii (hRALTPamnEE B TOMALWAX, HeoOHopoa~
HbIX OOHOBPEMEHHD M B paspede H B IjaHe, & TaKxe ana Ges—
HanopHo# IJIAHOBOA (EALTPANLMM NPHE Hanu3HE YK/AOHA BOOOYUIO—
pa Gonee nenecoobpasso mpEferars X MDOENHPOBAHHIO Ha Ce—
TOYHLIX MOAenax xﬁm

7. Yoomanyrele B n,6 3apnawd MoryTr pelarscs (oprEGnE—
J>KeHHp) H Ha OymarkHsnix Monensx, Ilng sroro pexoMernyercsa
Cﬂeny‘!oﬂ.lﬂﬂ MeTOOHEA:

a) CTpORTCA CeTKa NBHXXeHAS HA MOOenH, C YIeToM He-
OABOPOOKOCTE TOPH3CHTA B I/IAHEe; MOLENHPOBAHEE IPOH3BO—
OETCH, K8K O HANOPHOTO IJACTAa CO CperHeil MOLIKOCTHLIC

Np= (h,+ hp) .
ps

¥

6) ILe3DH3OIHICH TAKOIO YCAOBHOTO HANOPHOIO INAacTa,
Hpny4eHHble NOo O8HHBIM MOOEeNHPOBAHEA, NPAHEMAEKTCH 38 rEa-
POESOTHICH Ge3RanOpPHOrD I'OPA30HTA, 1D KOTOPHIM COCTaBAAET—
©f xapra BOAOIPOBOAEMOCTH NociefHero, [lankheiiiiee noup=
TOpHO® MOoOeHpOoBaHHe NPOH3BOOHATCH HA HOBOMR Moaen:, opa-
HeM SHeETpOOpOBOOHOCTE PASITHYHEBEIX gacTeii Mo/enH HD.L'IﬁHpﬂ"
erTca Cc ydeToM NpoBOAHMOCTH 30H, BhRIOEeNeHHBIX IpH DoCcTpoe—
HHH XapTil BOOONPOBOOHMMODCTH;

B) mo pe3yneTaTaM NOBTOPHOTD MOAENMPOBAHHA NIAHOBOH
GEALTPANEH CTPOMTCA CEeTKE ABHEXKEHHUS M BLOENdITCH pacdert—
HEBIE JIGHTEI TOKA;

x) CerouHble MOAG/H NPeNOATATeNLHee A B TeX C/ly4ssdx Ha-—
nopuoft SuALTpAOME, KoIa H3—3a YACTOrO ESMEHeHHT NpoBoAH—
MOCTH B npefefax Hois (PHALTPANHM TPYAHO MIrOoTOBETE CO~
OTBeYCTBYLLUYI0 OyMarkuylo Mozellk.
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r') NeATH TOXA OPMBOOAATCE E SKBHBAJICHTHLIM IIOCKEM
am6o ananmrEvecxkdM (paap.li,rnli,§ 2), mabo nmyrem 3amepa
SNEeKTPHNECKOr's CONPOTHB/IGHMS HABYXMepHOR jnesTsl Ry =
noaGopa AAMEE! NACCKOH NeHTH (paBNOfl IUHDHHE) C TAXEM XKe
comporupiieneM K . [IpH Hanw<Ex snemMeNTOB HeoOHOPOA-
HOCTH NpHEBEereHNNe X IUIOCKO# JeHTe NPOH3SBOAHTCH HO OTOENB~
HHM OZHOPOAHHM YYACTEaM, IpHYeM Ha WIOCKOA neHve bEEcE~
pyorcd NpNBeseHNsle INpaEENLl HeonHopommocTH. Ilo nenrre,
ODpERe1eHHEOR E I/IOCKOHA, CTPORYCH BEpPTEEANBHLIA paspe3 TAKEM
obpa3omM, ATo6El OH OTpAXKAN CTpOeHHe {BeopROpPOOHOCTRE) OT—
renkbHBIX 9acTell NeHTH;

[) HDanpHefiluee MOAENEpPOBAHHe NPOE3BOARTCH B paspele
(opodbunkras 3anada).

AHajlorEuHHM 00PA3OM MOXHO NPOE3BOIAMTEL MOZe/HpoBa~
Hee Ge3HANOPHOrD BOXOHOCHOI'O IOPE3DHTA C yJeTOM YKE/OHA '
BoAoyHopa,

8. HeofxomEMocTs MopenxpoBasks npodbHNBELIX 3anak
BO3HHKAET BO Bcex ciyuasx, xorna rpebyercas nafivs pacnpepe~
nemde Hamnopop BOAE3H ofnacTm cToxa (Hanpamep, BGIA3E Gop—~
Ta Kapkepa /N mecoBepiuenHoff BuipaboTxm), rne npeneSpeixe—
HHe BepTEKAnLHOoH cocramndmuell CEKopoCTE PEILTPAILHE MOXKeT
NPEBECTH K SHAYMTEALHLIM IHOrPEUMOCTAM (B YACTHOCTH, UPH
HeoOXOAMMOCTH Yy9eTA HeCOBeplUEHCTBA NHHefinnx BeipaboTok),
npH pacderax (QUILTpANEE B Npelelax HKeoNHOPOOHEX M B
wiage, # B pa3pe3e Ge3manopHeix Horoxos (cM,n7), npx pac—
yere GesHanopuo#t GMALTPANEE B YCHOBEAX HAXK/IOHHOro 3aie—
ranga Bonoynopa (oco6eHHO HpE NepeMeHHLIX YK/AOHAX IID‘HAa—
NpaBieHE® NOTOKA).

a, [1ns moCTpoeHES pa3pe3a BONb NIGHTH TOKA ee He=
obXoOEMO HmpeABAPHTENLEQ NPNBECTH X SKBHBAJGHTHOR HIOC—
xoft sesTe (cm.1,B8), mocne wero cocraBasercs opodEnpEAR
(o6emwE0 Gymarkmast) mMopmenb, C yieToM HepaHOPOAHOCTeH N
TpaHEn STHX HeopxHopopHocTell, :

6, [Ina RanopHsix FOPE3OHTOB HOCAe HOCTPOSHHS Gymar—
HO#f MOOeNd MOIKHO 3aMepETEL ee 3/eXTPERecKkDe CONpoTEBIIe—
HHe RnM :» H 3aTeM OUOpPeAe/liTE pacxold Ho JeATe, HOILIYECH

SaBECHEMOCTEIO;
Q.= B(H,*‘HQ

= , 1.3
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rne H, B H, - Hanops Ha PHeluHe# X BEYTpeHEel rpaEa- "
nax JIesTHl,
B ~ wmpEEa nnocxoft JieHTLL.

INpE Beo6XOOEMOCTH ONpe/lefieHES HANOPOE Ha NpodbMALHOR
MOOe/NA CTPOHTCE CeTEa ABH)KEHHS, & Nepexol OT aleKTpEIeC—
XOro UOTEANHa/la K BenxumHe Hamopa H; npomsmoaxrcs mo
dopmyne (1.20),

B, MonenEpoBanne OByMepHLIX 3anad GeamanopHod GbEAR™
rpanux X) ocnoxusercs mon6opom nempecCHORHOH KpEBOR, Om~
penendwouiel non oXXKeHHe BepxHe#l rpaERnsl Monend, MeTonExa
rakoro nonbopa B mocrarouEoi cTeneHE orpaborana /2,3/ E
3axmodaeTCd B NOCTENeNHOM NOAPe38HMH BepXdero Kpad siex-—
TponpoBondpli 6ymMarE OO0 Tex mop, NOKA IIOTCHHN&/L B TOYKAX
nepecedenss monbGEpaeMoff HenpecCHoHHof KpEBOHN C mpeaBapeE—
TelkHDo HpoBeleHRRIMH BCHOMOIATe/IBHHMHE I'OPH30HTAJBLHEIME
/AEEESME He 6yAyT COOTBETCTBOBATE BHICOTHOMY HOMOMEHRIO
STHX TOYEekK- (nepxnﬁn H3 npoBeeHHHIX BCIIOMOT&TeAbHBLX ropeE-—
3oHTANEN COOTBETCTBYET MAKCHMANLHOMY HANOPY, & HHDKHNS -
MEHBMAIBHOMY),

“ I'lpe MopenHEpoBAHEH Ge3HANOPHOrD T'OPE3DHTA € YHETOM
YXiloka BOOOYNOpA HEXKHSS IPAaHENA MOAENE pbpesaercd IO
BOAOYTOPY, YK/IOH KOTOPOro (DEXCHPYETCH OTHOCHTENBHO BalG—
paEnOfi COpDHSOHTAALHON IHHAK OTCYeTa Hamopos, Ilocne onpe-—
neneHEd BepxHeR rpaHunsl mMo/JenH Ge3HANOPHOro I'OPH3OHTa
nanpHe#il¥li pacieT PACX0A0B M HADOPOB NPOE3BOAMTCH OO
dopmynam (F1.3) & (1.21),

re INpE MopenmpoBaErd Ge3HANOpPHLIX NMOTOEOB B paspede
BOnEAX GHALTPYWIIEro DTEOCA HaCTD BOSHHEEAaeT HeobXxoaEMOCTh
yieTa /IKHe@MOro HAOEHES HANOpA BAOIL NPOMEKYTEA BLICAYH—
Banmd, JlEmefiRoCTE pacHpeneleHEs NOTERNMA/IOB HA HPOMEXKYT—
Xe BLICAYEBAHHS [OCTHTAGTCH C NOMOLU&D IUHNE, SIeKTRONpo—~
BOOAHOCTE KOTCOpO# AOMmKHA GolTh 3HAUKTeNbHO BbLE SIEKTPO—
NpOBOAHOCTH MAaTepE&Na Monens, [lnEma wpRH BuOEpaercs c

x) B xawecTBe moTeEnEanbHOf (QYHXHHE NPEHEMaeTCHE Ohe3p~
merTpagecku manop H,

157



TAKHM paciyeToM, 4YToObl €l0 NepeEKpHBAJICH HPOMEXXYTOK BEICA™
yuBaHnd, Ha Hu>xHMH KoHell LUMHE! [IPH MOOEeNHpOBAHHA HpO—
tbunepHoli Zapgadd noOacTCH NOTEHIHEAN, OTBeYalluAll ORY Bbhpa—
GorxM (uam ypoBHIO Boihl B 3aTolfleHHOH BeipafoTEe), a Ha
BepXHHMl KOHel WIMHEI NOO&ETCH NOTeHNnaj, COOTBEeTCTBYOLIHH
erp BLICOTHOMY NOJIOXKeHHIO,

O. B page cnydaeB npH MOOEMHPOBAHME B pa3pe3e BO3—
HHK8eT HeOOXD/AHMOCTEL HCKaj)<eHusl BepTHEANBHOro Macuiraba
MOoOend B Henfx yYmMeHblledHd ee OJIHHBI HilH O0CTHM EeHHS
bonwiueit neTanbHOCTH paspe3a, Takoe HCKAXKeHHe /i OOHO—
pOAHBIX MO NPOHHENAEMOCTH I'OPH3OHTOB TpebyeT co3paHHSA
anu3oTponuu OGymarm /3/, 4TO @BISeTCH TPYOOSMEEM Ipouec—
coMm, OpHaKDo, OIpH MOZeNHPOBAHHH HeOAHOPOAMEIX B paspese
I'OPH3DHTOB C pPe3KD. MeHsgwileica NMpOHHNAEMOC TEIO oTAelNlbHEIX

cnoes i nuE3 ( %% >10-20) B.M.lllecTaxoBsiM Npeiara=
1M,

erca /11/ ucnoneacBarp npuanun H.K.[upracxkoro-A,M.Msaru-
eBa, [Npu yBenuyenun BepTAkalbHOro Maciuraba mo cpaBHeHHIO

C rOpH3pHTANLHEIM B HECKONBKO pa3d Be/AYHHA pPACHETHOr'o Ko—
spdunuenta QHIAbTPANNH CAaGOIPOHHOAEMOr'D 3JIeMEeHTa yBelH-
yyBaeTcsd, a Ansi Ooilee NpoHAUAEMOIr'D — YMeHbLI&eTcH®, CooT—

BeTCTBEHHD, BO CTONbLKO ke pasa, [locne cocrapneHds MoOenE

TAKOT'0 HeOOHOPOAHOID I'OPH3OHTA MAajbHeHImMA npouecc Mpae—
NUPOBAHHS ¥ pacyeTa He OTNMYAeTCH OT MOAC/AHDOBAHHA Heoa~
HOEOLHBIX T'OPH3OHTOB B HeHCK&><eHHOM Maclurabe,

e. I'lpy HeBO3MO)KHOCTH HCKa>KEHHd BEPTHEANBHOIO MAac™
mraba MoZenn B HeKOTOpHIX ChAy4asax uenecoobpasHo mpou3Bo—
AHTE MOoenupoBagHe nporbnnbnmx 340484 HA& CeTo4YHLIX Mope—
nax, I'lpy monenupopanus Ge3HanoprEof# thunkTpaAnHM SeKTPH™
YeCKHe COUpPOTUB/ICHES NepeCcYMTHIBATCA (MeTomoM moc/ieno~
BaTeNbHEIX NpEONMi>KeHHMil) Ao MOMEHTA NOMHOID COBIAACSHHS
SHAaYMeHH A I‘ﬂyﬁﬂﬂbl NnoToKa C CODTBETCTREYKWILHME 3HAYeHHAMH
NOoTEHOHANICE B Y3[IOBHX TOYKAX, OTBedMAKILUHX NOIOMEeHHK nae—
MpeCCHOHHON XKpHBOI, :

9. HecoBepuieHCTBO rOpHBIX BHPAGOTOE NPE MOZETHRO~
BAHHH MOXeT YYHTLIBATLCH paamumun CHOCDS&MH.

a, B pane cnyyaes, [y KOTOPHIX NOAy4eHbl KOHeWHble
aHaNUTHYECKHe BHIpAXKeHUs, HeCOBeplleHHble BLIpabOTEH MOTYT
3aMensTECH CoBeplueHHnME (paaalll, rmill,§ 2),
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6, B Tex caywasx, O/ KOYODPHKX AHANKTETECKHE DeilleNnd
OTCYTCTBYIOY, IIOHONHETENbHOS (HIBLTPaAMMOHHOE CONPOTHBIEHHE
3a CHeT HecoBepLEeHCTBa ( AdDy )} MoXxeT onpefeasTLCH HAa
NpodEABHEIX MO/ISINX DYTeM 3aMepa HX slIeKTPHYEeCKHX Conpo~
JHBICHH{ NpH HENONMOM BCKDLITHH TOPHM3OHTA BLipaboTEOil
({ Runp) = ups noasoy Boxpeita® ( Rgpsnp. ). I'1podEneaas
MoOenk B aTOM Clyiae OrpAERNIEBaAeTCH A/lHHON, paBEOR Tpex—
AeTHpexXKpaTHOf MOLIEOCTH ropasosra, [lononiurensHoe GHAB—
TPauEOHHOEe COOPOTHBICHKE ﬁq?“ onpenensercs no GopMmysne:

A&y, =(Ry np ~Reosnp) "M nps (11.4)

roe Me -t (npE Momen¥poBanMe Ha GyMa>KHBIX Mo~
" R Po aensx)

Taxo#t MeTon onpeleNneHss COUPOTHBIACHHA 3a CYyeT He—
COBeplIeHCTBa IpEMeHEM B Tex Cnywasix, Koria [JBEEa Boipa—
60TKE B HeCKOILEO pa3 MpeBsil&eT MOWHOCTH naacta, B cay-
Yae TpexMepHOI'D XapakTepa TeYcHHY K HeCOBepIUeHHOH BhIpa=
60TKe OONONHHTE/NbHOS (PMIBTPANHOHHOE CONPOTHBIEHHE 38
Cwer HeCOBepLIGHCTBa onpeaendercd Ha Tpexmepinik {obpem=—
HeIX) Mo[endx; HDpH STOM uellecoobpadHo onpenenirs Cpas3y
SIIeK TPRYECKDOe CONPOTHBACHHE, YMUTHIBAlOLIes 3TO #eCoBep—
IEHCTBO, 3aMepsds BeNEYHEY OOLPIrO COIPOTHBIEHHS MOICITH
H BLMNETAA H3 Hee Be/IRYMEY CONpOTHBIeHHS MOASIH OT
I'PAHELE [0 COBEpLIeHHOH BuipaBoTEM TOHR ke XKoHbHrypamus B
nnage, 4To H HeCoBepilcHRas,

Hononrurensioe (HiIpTpaRHoRHEOe ConpoTubiesne (AP, )
IpE MOAe/HPpOBAHNE IIAHOBKX 3a18% YYHTHIBAETCS BBe[EeHHEeM
B Mofeilk [DNONHETeNLHOID CONPOTEBJEHEd Rypn , BowHC—
ngemMoro o opMynam:
R =£‘.'_ -
H.an B-m @ (I1.5)
— npe Bubope B Ka%eCTBe IOTEEHBANLHEON (PYHKINE BelEuHBRLE
wamopa H (3mecs B - uepmverp BHpaborzr), wiE
R = DBy g .
i B-mg (r.s)
— OpE DOoTeRmREANhEOR DyNEnRE (pl =0,5 ht s oe hup .

159



cpenHsas riy6uma moroxa BGnE3E BuIpaCoTER,

[ononaETenbave SIexTpHISCKDe CONPOTHBAeHHe HPACOeAN—
HAeTCHd XK. NjIaHOBO& MoAenH 4Yepe3 LIHHY, MOAENHPYyOLdYio XOH-
Typ BupaboTKH, HIH X YSNIOBHM TOYEAM CeTOYHOf MOmenH, CO-
OTBETCTBYIOILHM STOMY KOHTYPY; SAMAHHHE IPANAIHHNR HDOTEH™
nHan Ho4AaeTCHd HA BepIUHNY [ONOHUTENLHOrO0 CoNpPOTEBICHES,

B, Ilpe MoaenMpoBaHUE ABYMepHHX HNPOPHILHLIX 3a0a%
(na cerxe ®nm Ba 6GyMare) HeCOBepLUEHCTBO IOpHo¥ BHpaGOTKH
YH9HTEIBAETCH CAMDR Moaenswo.

§ 2 MoaoenRpoBAHHES He YCTAaHOoOBHB~
weficeda EabTPANDEEH

A, CeToudnie MOOENK

1. Ona MpnenupoBaMas RCIonb3yeTcss cxema JIm6maua
(rn.1,§ 5). B ofiuem cnygae pelueHEe IOJXKEO NPOK3BOANTLCH
mo ypaeBaermam (1.268) = (1.27), xoraa norTeREMabEAS yHENHS
COOTBETCTBYeT BejlmuEHe Hanopa. I'lpE oaHopodHOE BOAOHOCHOR
Tolllle, NOACTHIAeMONl I'OpPH3OHTANBHAEIM BOLOOYIOPOM, B XAYeCT—
Be noveBuHanbHO# (QYNXHMH MoKeT GsITh NPERATA BE/IHYKHA ¢'=
= 0,B n* (nns GeamanopHoft PUNLTPANEK); CXeMma MpAeNHpoBa—
HHS CTPOMTCHS B 9TOM Cllydae cornacHp ypaesesusm (1.28) mnm
(1.29).

DEnbTpaloHANE COLPOTHB/ACHHES N0 KOOPAHEHATAM X H ¥
. nopcunTHBaores no Gopmynam (1.7), (1.9),(1.10), a spemen~
Hble COUPOTHB/AeHES - no 3aBHCHMocTaM (1.31)-(1.34).

2, [ina npoBepxH COOTEBETCTBES IOTEHHHANIOB HA MOOENH
YPOBNAM B HMaType B HAGANLHHIN MOMEHT BpeMeRH 3JaMepsioT No—
TeBnEansl B Y3/IOBHX Toukax (He npecoeHHESS BpeMeHHHIX CO™
OPOTHBNERH{A); 3a.eM, HOABL3YSCH MACIITAGHRME COOTHOWIEHNT—~
ME (1,15)., npEBOAMT HONyYeHHbe BelNYRNN X NATYpPEe H CpaB—
NHBAWT HX Cp AHaYeHHAMH HANOPOB, ONpefiefieMHBIX NO EapTe
ranposdoranc, CosnageHde 3aMepeHELX HMA NPEGOpe H BBIYHC—
JIEHHBIX AHAJIHTHYECKH Be/IHYHH r‘nyﬁnn noToxa nHoa3eMHEBIX BOX
YKashBaeT Ha IPABMALHOCTE HCXOAHBIX NoTeHmEanos, I[Tocne
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STOI'D BHICTABAAIOT BpeMeHHLIe CONDPOTHBIIEEWH, COOTBETCTBYOLIRE
NepBOMY (LI&T'Y OO BpeMeHH, ¥ IPOCORAMHSIOT SileKTpEYeCKHe
CONpPOTHR/ICHEH, MOOEJHpYOLIEe 3oHYy BONIE3H Kaphepa,

3. INp¥ ECHONL3OBAHEM /19 MoOAe/MpoBanms Ge3HaNOpHLIX
HoTOKOB HoTeHNBanbEo# (ymxnwu ¢=H yier H3MEeHeHHS HX
NPOBDMAMMOCTH BO BpeMeHH Opou3BodMTCH nyreM monbGopa coupo-~
TEBfIeHEX R; or wara k uwary no epeMess, B obumem ciayiae,
KOrJa MoZeJ/iHpoBAHEE BereTCd B COOTBETCTBHH C ypaBHeHHEM
(1.26a), MeTonEKA NOAGOPA CONPOTHBEHHE MOMKET BHTL Cileay—
oue:

a) ECxonf U3 cperHel riiyOHHB HOTOKA MeKOy pacdeT—
Holl y3/10Bo# TOYKOH H COCeHAMH C Hel TOYEAMHE HA HAYANBHEIN
MoMeHT Bpemenm, no Gopmyne (1.7a) Beramcamorces duUnpTpAUHOH-
Hele cooporupienEs P , a 3aTeM - BeNHMYHHE CONPOTHB/ICHHH
Ri.- H

6) Ha BepiuHHE BpeMEHHALIX CONPOTHB/EHHR HOARWTCH O™
TeHHuAas, OTBeYAwIlHe HANOPAM B HagalbHEIE MOMEHT BpeMeHH,
¥ aaMepgioTCd HOTeHOHAIL B Y3AOBHX TDUKAX; KCXoaAs H3 3a-
MepeHNHIX 3HAYCeHUH NOTEHOHA/IOB BHMPECILIOTCHE MOLUIHOCTH TOTD—
Xa B 3THX TOYMEAX H COOTBETCTBYMOLIME HM 3HAWEHHS CONPOTHB—
nerrit Ry ;

B) yCTAHABIWBAKOTCH BCe BHNHCICHHbIE TAKHM o6pa3oMm co—
NPOTHB/ICEHHY H BHOBbL 3aMepsdlTCH IOTEHOHANL B Y3I0BHX TO9~
Kax, ¥ T.A, — [0 Tex Nnop, NoEa BemadauEnl H Ee 6yOyr coor—
BEeTCTBOBATL SHAYEHHAM MOINHOCTH MoToEa. Kaxxneli war mo
BpeMEHH NO/MKEH COUPOBOXKOATLCH, U0 MeHbLIUel Mepe, ABYMS
HNOOGLITKAME HONA&YH HNOreHNHA/IA HA BeplUHHY BpeMEeHHOro Sonpo—
THBICHES [/19 XKaxKAo# TOYKHE, C [ABYKEPATHLHIM H3MeHCHHEM Be~
negrs Ry , B uamane mpouecca MoAelEpOBAHAH, NPH Pe3KoM
H3MEeHeNHH NOJIDxeHAd NeupecCHEDRHEOA XPEBOA OT luara K luary,
HYHAC/IO TAKHX NDULITOE MOXKeT NOCTAraths 4-5.

4. Ipx MopenEpoBaHHE Ge3HANOPHEIX IOPA3OHTOB COMNIAC—
mp ypamdernsw (1.28), xorpa noreHnrankHad (hyHEHES q:' =
0,5 hz , = B npoecce MOAE/IRPOBAHNT R3MEHIIOTCH Be/INYHHLI

' BpeMeHELX COUPOTERACHMA R; PN HENMIMEHAHX Be/HYHRAX
compormenemnit Fi , Hamenemxe Ry, npomasonarcs nonbo~
POM DT LUArA K LIAr'y OO BpeMeHH, B COOTBEYCTBHE C (popMy—
noft (1.32). Kpome roro, cornacEo dopmyne (1.33), moxuo
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DonyaaTh NpEGIHIKEHHO? pelueRNe NPIMEM NepecyeToM conpu-
teenensl R4 or wera x wary no BpeMens,

5, OEpenenenEe HPHTOXOB X OTAENbEHM YIACTEAM HIH
K Kaphepy B HNe/ioM HPONSBOANTCS HyYeM 3aMepa CHIH TOKa
(dbopmyna 1.17) wix pacteTroM — mO NONYHEHRLIM 3HAYCHHAM
yposseff B Touxax, NpMIeXAIWNX X Xaphépy,

B:l"lpnﬁuxalm MeTo PpACYeTA HPETOXOB X Xapbepy
MeroaoM NenedopMEpyeMux NEEER TOKA

1. Onsem B3 NPRGARKENHHX NPHEEMOB pacdeTa Heycra—
HoBHBUIeficE nnadosoft dmuarTpanxm ERa HuTerparope 3ITOA
gBIdeTCd MEeToA, B OCHOBE KOTOpPOro /IOKHT ODEHORN mege-
thopmrpyemux munmft Toxa (pazpen I,rn.1¥,§ 4). 3ror
METDA 3aK/I0Y9aeTcs B C/leAYOLIeM:

a) Ha NnaNoBO# MOLENM E3 SAeXTpoupoBoaMoft Gymarm
CTpPOHTCSH CeTEA OBHXEHNS N BHAeNIOTCHE pacueTHHE JICHTH
XAK And yCTAHOBEBILNEroCH peXEMa GmabTpanxm, [Ang nossi~
LIeHAs TOYHOCTH HOCTpPOEHNS STEX JleHT B ytera nedopmanzx
MX BDO BpeMeHH, CETKY ABMXXEHHS menecooGpasHO CTPOATE Ha
HECEO/IbKO MOMEHTOB BpeMeHH, CUNYAN 4YTo HA EKa)KAabft Mo—
MeRT Bpemenr 1 mone dENLTpanEm orpaEmgEBaeTcs obna-
CThbi0, PA3MepH XOTOpPO# oNpeOendoTCs BeNHYEHOS YCACGBEOID
papeyca BiamsgEs (pa3n.lll,rm1Y, 8 4) u duxcmpomammsiMa
rpapanaME wiacra (obnacteio ofecneweHHOro NETAHNS RIN
HenponuuaemoRl rpaxmnei), I'lpE moCTpoeHER CeTXH OBHIKEHHS
HA BHeIUHNEe I'paMEns sToff o6MacTE ODOMAIOTCA HOTERONANL,
OTBevaiOlllEe eCTeCTBeNHHM YPOBNSIM, WTO NOABOASET YUNTH-
BATL B/IHSHHe eCTeCTBeHHOr'o NOYOKA HAa xapakvrep dmEapTpanmu!

6) mocne BLOeNeHEs PAaCYeYHHIX NEHT TOXA NPONIBOLMT—
Cf pacweT pacxo40B M ypoBHelt o HAM Ha HECKONLBKO MOMEH—
roB Bpemenr (m.2),

2. Tlpr ogoHOpPOAHOM CTPOEHHR BOAOHOCHOTD TOpPH3OHTA
pacyeT NPNTOXOB HO /IeHTe ToOKAa MoXeT OhITH BHINOANEH AHA=
neravecxs (cm.paspmen HI,ra1Y, § 4). I'pr HeoBxonEMOCTE
onpefiefneNss ypoBHefi B npolleCce HeycTaHoBEBilefics QHIBT—
PALKE OO0 BhAelleHHEOf NenTe, & TAX)XKe IpM HajE4YEN B npeie—
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hax seETH BEYTDeHNHEX HCTOYEEXOB (Croxos) anE nps dmnbTpa—
nEoRHOR HeoOROPOAHOCTH JIGHTH, XOr[a ECHO/Nb30OBAHHe DOHE™
vus o6 YCNOBHOM paziiyce BJINSHHS CTRHOBETCH HEBOIMOXMLIM,
OCYLIECTBISSeTCH MOAENEPOBAHEE B Npenenax /IeHT TOKA IO Mo—
AxdERApoBaRKof oaHOMepHo# cxeme [lm6Gmana,

8. JleiTa YoX& ME/IATCS SEBENOTEHNEANAME HA SIEeMEHTap—
Hule nuowlanM - gparMenrh, obnapaowde paBEsME GHILYPA—
HEOHEBIME CONPOTHB/ICRHAMH, EC/M 1UMAH C NpHECOeANHEHHBMNE
X HEM BpEeMeRHEIMH CONPOTEB/IeHESME NPOACKETH HO BhleleH-—
HHM Ha /leETe SKARNOTeHHEA/ISIM dYeped oasy (pEc.B4), To x
Xa)K10MY BpeMEHHOMY CONPOTHB/ICHHIO CNlpaka # cnema Gynoyr
OPEMEIXKATE PparMeHtEl C aleKTPEYECKNM CONpoTEBAeHEeM Ky ,
a QEABTPAREOHREOMY CompoThBiAedEmx Py ytacTRa NMEHTH MeXK-—
Aoy uimeamvu¥ GyneT COOTBeTCTBOBATL SJIeKTPHYECKOe ConpoTHB=
nenwe ZR, o MaciuraG ConpoTEBICHEX B LAHHOM Cliyiae Gy—
OeT paBeH: " 0
q:’ = .lh + L2
2Ry Ry -km(bi+13) (11.7)

mq,'—"'-

( o6oanavenum MCHEH H3 pEC,54.).

6. Bripaxkeaus 8 BpeMeH~-
Horo compoTsiienss K, mo-
ryr ObiTh OpefiCTaBlIeRuH B

BHOE:
Ry= —bv-—-,—,-—m” f’:’“ AV (r.8)
\f\'}v\b—! ———— me—— -3 ( ‘L 2 )
1-Bpemenrunie COnpoTRB/IEHES NpHE NOoTeHHEANLHOR QyHKOEH
C LUNHBME, 2-SKBENOTEHIHANN, ¢=H (anz GesHanopsoro nmvu-—
8-ocepad nmmms. xemusm=h, );

Puc.54. MonenrpoBalge no cxeme R.= Ry k AL(h, 3n,) (r1.8)
JlabMmana B npenenax AeATH TOKA. v p(y+ () -
HNE DpEGNH>KEeHHO

R=2R;zh At -h,.

w (U8 +L"25"’L’ . (r1.10)

= On9 noTeRnEanubHo# dymxmux § 0.6 ht
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. ?-Rx' Q- ﬂ% .
Rb_ W (r11)

~ DOpE pellieHNu 3a/89H B AEHefinofi nocranoBke (T.e. C ACHONbL~
3ppanEeM Benmusnsl KoapbMuNeRTAa YpOBHENpOBOOMOCTH O ),

Taxum o6pa3oM, NpE MOOSNHPOBAHEH Ho cXeme JlrbGmanma
B TOM Cllyvae BCe BpeMeHHbLle CONPOTHBIACHHA BIOAb JIEHETH
Toka GyOyT pas3BpIMH [0 BenHYHHe (EKaK [5151 HAWOPHOID, Tax
B ans Ge3HanopHoro ABHXEHHS),

B, TIpM MoOenEpoOBAHHH HeyCTAHOBYBLIEHCH (PHABTPDAOHH B
openeiax feHTH, BOCOPO73BoAsuieff yIacTox ”HeorpaHdyeHHoro”
nnacTa, NOTSHOHANK, OTBeYaLiHe ypoBHsSM (HamopaM) Ha ee
BHeiwuHefi IpaHHENe, NMOOAITCH Yepe3d BpeMeHHoe CONPOTHBNCHEE,
Pacuersad neHTa, TaxdM oOpA3oM, OrpaEEYABAETCH (DHEXTHBELIM
HEeNpOHHNAEMEIM KOHTYPOM C TeM, dMTobnl (DHKCHpOBATL CHEXe—
HHe HAIOPOB HA HEM, Ecnu B nponmecce Mopenupopaiss mabmo-—
pfaercs CYLieCTBeHHpe CHH)KeHRe ypoBHe#i (HamnopoB) Ha BEew—
Heji rpamENe NeHTH, TO HeoOXoOHMO HECKONBED YBeJNYHTEL IJN—
HY nocnentefl M NPOM3BECTH MOBTOPHOE MOAESNUPOBAHKE C MO—
MeATa 3adHECHPOBAHHOTO CHHEJKEHHS HAIOPOB.

r, Mopenapopause GEALTDAOEH B Hpedenax BhifeleHHoH
7IeHTH TOKA TeXHMIeCKH Haubonee mpoCTD OCY(UECTBNATH Ha
Henoyke NepeMeHHLIX CONPOTHBAeHH:A — I[IOCNe TOro, Kax.H3 6y~
Mare OydeT Bulpe3daHa pacyeTHas /IeHTa, pa3fenesa SKBHIO—
TeHuHanaME Ha 10-20 cdparmeHToB. B 3aMepeHBl COUPOTHBIICHES
c¢parmesToB Ry , & TaKke HX IUIHHA tt M LIHpHEA h(':. N
3amena GymarkHolt Mosieny UenoYXoff NepeMeHHEIX CONpPOTHBIe=
‘HHH ocobBeHHO HelleCoobpasHa fuls Ge3MaNOpPMEIX NOTOEOR ups
PelueHHH 3a7189 B HenHHeilHof mocTaHoBKe, Korga Tpebyercs
y‘llTbIBaTi': H3MEeHeHHe NpoBOOMMOCTH NMOTOKA HA OTHEeNbHRbBIX
yuiacTkax nmyrem noaGopa conpoTHBICHME K, Npr HeM3MeHHLX
BEIHYUHAX CONMPOTHBICHUH Rt (manpumep, npE MoOendpoBa—
HHM HEO[HOPOOHHLIX B pa3pe3e¢ HOTOKOB H/IH IpH HA/IHYHN YKIA0D—
HA Bopoynopa).

3. OunrcaEHm# MeTo[ pacuera SBIEeTCHE MCEee TOUHLM,
seM MojpeliEpoBaHHe Ha ceTXxe (I, A); oaHaxo, BBEOY CBoel
OTHOCHTENBHOR OpOCTOTHEI H OOCTATOYHON EAMeXXHOCTH, DE Mo—
XdKeT C ycnexo'4 IpHMeHSThCH IpH pelueHHH NPAKTHYECKHX 34—~ -
nag,

164



rnABA LU

MOLOEJMPOBAHME ®HMALTPALIMM
K OPEHAXHLIM YCTPOMICTBAM

§l,MoonensEpoBanEe YCTAHOBXB W e i
cd DR AIBTPEAONHEH K BepPTHXAIBHHBHM
ApeHAaMXHHM CEBAa3XHEHEAM

1. OnuAowHLle CKBAXKHHBEI HA OyMarKHHX NIAHOBLIX MoAde—

NEX MOT2AHPYIOTCH NEARHAPHYECKMME SHEKTPOAAME NNaMeT—
poM 4-8 MM, NpuEpenaseMbiMH K snexTponpoponMol Gymare,
Ilna ywerTa pefCTBHTeNbHOr'® pajKyCca CKBaXKEE B MaciuvaGe
mopens ( 1-,; ) moTermBan, oTBeYaOINEH HANOPY HIH YPOBNIO
B CKBAXKHNE®, ODJAETCH HA SIEKTpPpoXd Teped [OUONHETENBHDE
CONpOTHBAIGHARe, BeAEIHEA xoToporo R,, onpeneasercss mo
dopmyne /11/:

=P 1, T
RM o0 n —;‘-:—,- N (1.1)
roe 1 ~ papHyC sneKTpoaa B Maciutabe MoOenH,

an

Iononuarensipe conporueicixe Eg; BBogaTca B sne—~
ETPHYeCKYK CXemy mMoOend o6pi9H0 NpH 3apaRHOR BelRURHEe
Hamopa B CKBa>kHHe, HO erD uneflecoobpasHp BROANTbL H IpH
sapasEoM pefHTe CEBa)XHHH., B mocliepHeM caysae CONpPOTHBR—
nesse Ry, BBONETCH NOC/EOBATENBED MEXAY MOLASNED K
[ONONBHTENbLEEIM CONPOTHBIeNHeM R, , o6ecnevHBamiEM
TOK nocTosueofi cunst (ril,§ 4,1.2-6).

2, I'lprE MonenEpoBaHAH OTHOeNbHLX CEBArKEM H&8 CeTo%—
HEIX MOOe/EX K Yy3IOBOH TO4YKe, COOTBeTCTBYOLUGH NoNoXe—
HHMIO CKBAJKHNE,IPHCOS/IMHAECTCH MOONOJHETENBHOE COUPOTHBIE—
sge R, , ysEThBawuiee O[HOBPEeMERHO NEACTBRTENLELIK
PANHYC CKBAa>X®HHBl T; K OCECHMMETDHAHEIY XapaxTep HOTO-
xa B GrRoxke, copmepiKauieM CEBEXXEHY., BenuuEEA CONPOTHBIe—
mugs R, paesa /11/:

1 Ax

Re—:m (vm “?70-1.42)— (LL.2)
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‘upx noremumansuof dymxnmx @=H mar g=h {(ona Geamanop-
HOT'O ABEXXEHRd m_ahcp);
1 A%

(tn —— 1,42) - (113)

Eo: qu, ik Y

‘'npm noresnmansEofi dhysxumx @ ! -O.B‘hg' A

3. NoreHmmAN, OTBEYANINEE YPOBHIO BOOK B CKBAMNCERE
(ecnu sroT ypoBenb mBadeTCs 347AREKM), NOZKETCHE HA Bep—
IUMEH NONOIENTenbENX CompormBiexd K ,, (an Gymaxmsx
mopenet) i Ry (ans cerowrsix moneneit). Ecan sanas-
Hoff SBadercd BeANYKHA pPACX0JA CEKBAjX<KHHH; TO Kax ans Gy~
MaXKHHX, TAK H /S CeTOYHAX Mozeiefi, 3TOoT pacxoa Moae~
nEpyeTcs TOKOM HOCTOSNHOR CM/H, NOZAABaeMHLIM Weped Oolon~
HETeibHOe CouporEBieRHe R, . :

4, Tlpe MosieNMpoBANNE HECOBepLUEHHLX CEBa)HH yno6G-
HO YSETHBATE HeCOBEPLIGHACTBO NyTeM IPeABAPETENLHOrO pac—
Yera paaNyCa sKBEBajneHTHOR copepuieHHOR cxBaxKmHu (pasn.
I, raJi],8 2), BenEgusa XoTOPOro H 3aXjiAZHBAaeTCH 3arTeM

B $opuym anga onpeneneHud R’M HAH Ro 5

Ipr MopenmpoBaREA HECOBEPLUSHHHX CEBAXKEH B yC/Ip—
BHIX CJIONCTHIX TOAIl, AN¥ KOTOPHX OTCYTCTBYIOT aHaIHTH~
4YeCKHe pelieHEd, HeoGxoasMop npe/iBapATENLHO ONpene/iaTh
AonoARETenbHoe (DEALYPANROHEHOE COHPOTHB/ICENE CEBAMCHT,
ofyclioBneHNOe EX HECOBEPUICHCTBOM, AHANOTHIAO TOMY, XAK
aTo HanoxxeHo B ra i, 8 1, n9,

5. Ilpr HeoGxonmMOCTHE pacuera GONLLIOIND YMCNA' CEBa™~
MEM C 3aaNHHME PaCXOAaMHE Ne/1ecooGpasnoc NPeaBAPHTE/NL~
No onperiennTh!ma GymaxEnx Moaensx QYEKIHIO NOHEKeNES
(pasp.il,ray, 8 1).

a, [ina onpeneneHws (PYHKUEH HOHNDKEHHS OT neficTems
OTAEeAbNDR CKXBaXKEHN P pacseTHol roixke M dmanrpanmomso~
ro nons x GymaxHofi MOZAeAH STOrD Nond NPECOeNEHEdeTCd
COmpOTEBICENE Rar Do cxeMme, mpEBenemEHofi ma prc,55, Ha
KoHenl conporEBacENS R ap nopaercs movemnEan U =1,0,

a Ha rpaEERy Mozens ¢ 3ananEoffi senEuEEOff Ranopa-noreR—
muap U =0. Conporamnemme R gy mocnemopare/bao mpaEcoe—
AERgeYCsS X SACKXTPOAY, MOACAEPYOUIOMY PACYETHEYID CKBAMH-
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® L - HYy, Yepe3 AOHOIBETENLEDS
P B Sl conporusaeune R gg,senmxnal
KOTOpOro onpenelsercs uno

tdopmyne (Ill.1). Bemrumay
Prc.55, CxeMa X Onpefeiesmo oo onnore CONPOTHRICHES

dyBRKOER ODOHHKEHHS, npa ouperneneH s QyHX-
OEH OONH>KeHmS ynobGHO nHpuHEMaTh paBHO# CONPOTHB/ICHNI KBA™
opara 6yqMarg Monenn Po - PysEnas NOHEXKEOHRS j‘ B TO9-
xe M or peficTAEs pacueyHOfi CEBAXKEHH Onpenensercs no
dopmyne: -

0 By
$e=1T Tpg (111.4)
roe fJ ~ SHAYOHHe OOTeHNEaNA B Touke M Monenw, ans
_ EOTopof ompenensercs (PYHKANS NOEEKOHAS;
U' -~ novemusan ma cxmaxmme (ma mepmmme Rgp ).

6, I'pn onpenenenwn_ :t::[n}m HoHMKeHE® B camoff cxsa~
xmae 8 dopmyne (Iit.4) U=1. '

B, B rex cnmydasx, xorzaa BOAOHOCHHENE IOpPH3OHT EMeeT
O[HRY MIIH HeCKO/LEO I'PAHEN C 3anaHEof BeAWTHEOf pacxopna
(ornuusoro or mymeeoro), HeofxommMo onpeaendTs QyHKNEK
NOBMXKEHEY B PACYeTHLIX TOYKAX OT ACACTEBEN aTHX rpasud,

6. KOBTYpHEe H nENefiNne CHCTeMS CKBAXEH HA yYacT-
xax paBmoMmepHOfi X paccraHoBkR (uepea paccrosmme O )
MOT'yT MOQEIHpOBATELCH YUPOLIEHALME HPHEMaMHE,

a, Ha Gymaxupx nnaHOBHIX MoAendX TaxHe CHCTEMH
MpHenEpyTrcd cnnoiiHoff meraumuecxoll mmeEOoR, INoTeHnnan,
OTBedADINHEA YPOBHI BoaK B CKBa)kpHax (ecnd nochejHuf
aBndercd SaflaHHNM H OAMHAKOBHIM ONS BCEX CKBAOKEH yiSa—
CTXA KOHTYpa), No[laeTCs HA IUNHY Wepe3d [AONOINETeNbLHOe CO—
npoTER/eERe R XoHY., onpeneinsemoe xo topmyne:

_ _6p 6
Rrom= $on P Ra, (u.5)
rne B ~ OnEHA KOHTYpA,

d;c = ARSMETP CKBAXKHHE,

6. Tlpn MonenspoBamsg EKOHTYPNO#E CECTeME CKBARXKNH
Ha CeTOYIHHX NASHOBHIX MOLENEX NOTEHNNAAL, OTBEYSDIIHe
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ypoBEAM B CKBAJXKNHAX, NOAANTCH B y3JIOBHE TOUKH, Jlexauime
‘Ha 7MMEE XOHTYypa, Yepe3 MONONHHTENbHLE CONPOTHBISHES

R KDET, paBkbe: 6
A W g

R b = kB, ‘mg (111.8)

IpdE DOTeHNHANBHOA YyHKNEH tp=H (ons GeamanopEoroc OonE—

xeHEd M= h, )3
e 6Ln1~a—? S
_— 1.7
Rxonry, TaKB, g (1.7)

IpH DOTeHENANBHON yEKOEH go' =0,5.'hz » rae  B; - anasa
y1aCcTXA XOHTYpAa.

B, Ecne 3aziaHsofi @BISeTCH BeANYMHA DACXOLA CEBAXCEN,
TP CyMMApHHI pacxoa OO Y9ACTKY KOHTYPA CKBAXKNHE MOOe/IH—
pyeTcs TOKOM NOCTOSHHOH CHIbl, HPOXOOSUIHM Hepe3 [OONOIHE—
TeNnbHDE CONPOTHBIEHHE R,.J (rn.1,8 4n.26), xoropoe BEmoOuA—
eTcqd NnoClleJOBATENIEHO C O ONC/NHETES/IBHEIM COOPOTHEBIASHHEM

ERxorr. IToreunman Mexnay STHMH COOIPOTHBACHEHAME OTBEYAET

YPOBHIO B EEXSa)HHAX, & ODOTEHNHA/ HA ILUEHe = CpedHeMy YpoB—
HIO HAa JITHEMH CKBAayKEH,

7. Tlpr onperieneHHH ONTEMAJLHOH PACCTAHDBKH CKBAXKHA
B Dperenax KOHTYpA, OKDYXKAIOLEF0 C 0 B e Pl e H B B &
KOTNUBAN; MOIENEPOBAHEE MOXCHO BHINOAHSTE B CleAyoLIeM
nopdaxe:

a, CTpoETCH CeTxa HBHXKeHES nnd o6NacTH Mexny KomR=
TYPOM CKBAYKKH H EKaphkepoM, O/ Wero MOAelEpyerTcd YoOAbKOD
sTa obnacTh NpE moTeHNEAle HA XKoHType cxaaxmum U, =10,
A HA XoHYYpe Kapbepa U2=0

_ 6. Micxons 3 [OONyCTEMEX OPHTOXOB K GOPTY Xapbepa
(cM.paspen I1, rLll, § 1), ompenendgercs yposeHr [manmop)
"hin( HQ)) Ha JNHEE pa[a CEKBANEH OAd BCeX BhIENeHHSIX
nent Toxa (oTOT ypoBemb MoXeT GHITH PABTNINLIM [AM pas—
HEX neBr), Bermmmmna hg ( H ) Moxer SmiTh ompenenema
pacserom no Gopmynsam (III.1) l (li1.2) pa=pena Il =ocae
OpHBEJSHES JICHTH X HIDCKORt.

B, Kaxnufi B3 Beenesgax YYACTEDB EKOHTypA MDOSJIH~
.PyeTCH oTaenbioft mmHOR, X XOTDpO# UpECOSANEREYCH lepe—

168



MEHHOe CONpOoTEBICHEe KR XOHT,, MAKCHMANLHAS Be/INYHEA KO
Toporo AonxkuAa CniTh Dopsaxa %_ (rmpe B; - o~

v
HA yiacTER, O "~ OpWeRTEpOBOYHDEe MAKCHMAJIBHOE paCcCTOgHMEe
MeX Ay CKBaj)HHaMHE N® Y4a8CTKY).

Ha BepiuHHy CONPOTHBIGHMS I KOHT., moOAeTCS IOTeM—
HEajl, OTBEYAlLIME YPOBHAM B CKBAXHHAX yYacYEa, mocile ¥ero
IpOMSBOAETCS H3MEHEHHe BelMUHNH I XOHT, B& BCEX y1acT—
Kax 00 Tex mop, NOKA HOTeHNEans HA IUHEAX He GyayT cooT—
BeTCTBOBATEL BeNHYHHAM, OnpedelleHEHIM coriacHo m.6; peryna—
poBxy ynoobHee mMadHHATE C MAKCHMANBHHIX BN MHHHEMANBHELIX
BEIHYHE COOPOTHB/IGHER Ha BCeX yzacTEax (mpe HoTeHHHAalax Ha
XOHTYpe xaphepa ¥ KOMTYDPAX NHTAHES IVIACTA, COOTBETCTBYIO—
LIEX 387AHMLIM YPOBMSM HIIH HANOpaM).

r. Micxons 3 nonyweHHIx 3Eawuennfi conporEmnenxs RKour
K NOTCHOEA/IOB Ha MX KoHUAX, ONpese/ndeTcd CyMmapRull neGmy
CKBa)KEH B npeaenax ysactea (Qui €10 dopmyne (r.1); pac-
CTOAHEE MeXXAy CxBaxkunaMH () onpenensorTcs mo dopmyne
(111.5).

IMpoE3BoARTE/NBROCTEL OAHOH CKBAXEHE Ompedendercs no

3aBHCHMOCTH
Qe = Qyui - Oi (111.8)
] B‘ .

O. Ecnm wHcno BoOeneEHHX YHaCTXOB KOHTYpa BeJ/lHKD
(6oitee 3-4), To monGop conmpormenchEl R xoHT. 3aTpynHu-—
TeNleH,.TAK 4TO B STOM Cllydae ODpolle NPOBECTH AHANHTHIESCKEA
pacueT no JeHTAM TOKA, NOCTDPOSHHHIM AOMNME BCEro unold (EIbL—
Tpanmu (BXmowas H BHEIUHIOW 3AKOHTYPHy obnacrs); vaxo#
pacdeT BeaeTcs COINVIAaCHO pexoMeHpanusm paspena Il rny
§ 2,

e, Jina ckBa)kEH, 0GOpPYAOBAEHEIX HACOCAMH, NOJyIeHALE
OpPE MOMeNHpOBanKE (RAX pacyeToM) BeiMYHHS pPACCTOSHEA Merk—
ny cxpaxkmsamr O = pacxons cxpaxun UOg; me Moryr caum—
TATHCA OKOHIATE/NBHBIMH, TAK KaKk OoMH GyayT ONTHMAJIBHBIMM
nmiuE TpE o60pYZIOB&HHH CKBAXKHH HA pPASMHYHLIX YIACTEKaX Ha—
coCaMM pa3/iHiHo# NIPOHIBOAHTENBHOCTH, I/ DEOHYaTEe/LHOTD
pribopa HacocoB {oOMHOrO THNA) H ONTHEMA/ILHOTO P&CCTOAHNS
MeX Yy CKBa)KHHAMH pacHeT UPOBOONTCH B chlenywiuefl nocie—
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OoBaTe/IbHOCTHS

3a[80TCS NPOH3BOAHTENBHOCYL HACOoCE Q, , DPEReM

min Qg < Qu £ ma% Qi )

ana yuacTeos, roe (> Qﬁ.i PACCTOSHEE MeXKAy Cxsa—
XKEHAMYM COXpaHseTcs:paBHEM (O, ; B 3TOM C/ly¥ae CKBAXKHEH
Gynyr paborartk ¢ pacxomaMH Qg
»
ans ysacrxoe, roe Qy< Qg , paccrosuEe mexay
r
CKBaXKMHAME onpepeisercs mo opmyie ;

Bi Qu
Qyy, v .

IpHEYeM CKBAXKHHLI HA 3THX yuactkax Gyayr paborars ¢ pacxo—

noM Qg =Qu . YPOBeH:L Ha NEHME PSOA& COXPAHETCS pas—

HBIM hq,';, » 8 YpPOBeHBb B CxkBa<uMax Gyner Bhille mepBoHEA™
9a71bHO TPHHATOIO,

6, =

: (1119)

8. Iina ompeneneHEd PACCTAHOBEH BO[ONOHEHSATENBHEIX
CEBa>KHH, PACHOJIOXEHHLIX ID KOHTYPYy H e C 0o B € p Il e H—
H or o xomioBama (xapkepa), AoCTATOYHO C NOMOIIKLD MOge—
nmpoeaERs monobpaTh TakHe NOTEHHOEA/IEI H& OTASNBHLIX YYaCT—
Kax KOHTypa, mMomendpyeMmsix o06ocoblleHHIMH LUEHAMM, UK
KOTOpHIX HOOTeHUHa/lA B Npeleflax IWoll&ON SallHUAEMOro Kapb™
epa oTeBenaT TpebyeMmM ypoBESEM Ha sToff mnowans, Ilonbop
B panpHefluKil pacierT NPOKSBOOMTE/NBLHOCTHE H PACCTAHOBEKM
CKBAKHH NPOBOASTCH B COOTBETCTBEE C pEeKOMEHOANHSMH ILII,
T-B m 7-r. [Ilpu GounkuioM SHcne ydacTxos Taxoft nmoaGop 3a-
TpyLNMHETE/EH, & NO3TOMYy [/ pacieTa KoHETypa mesecoobpa3axo
BOCHONBL3DBATELCH IIOHSTHEM O DYHKOHM NOREXKEHHAS j-‘ ¢ * Onpe—
nenenre sTo#f GYEXOEE oY NeHCTBA BHOE/EEHLIX YY4CTEKOB
KOHTYpa SHANOIMYHO oupepelleHNio (QPYHXUHM HOHHXKEHES DT DT—
nenbHsx cxBaxKEH (nb), Je6ET H pacCraHOBEA CEBAXXNE B
‘mpeiellax PACYETHOr'oc yJACTE& EKoHTYpA hoabmpaloTcd, ECXoad
M3 BeNHYHEAL (QYHKIHN HOHMIXKeHNS ANd sTOro yJacTxa, PaBHO#:

Ik U Bx, O .6 (o)
¢1-U' pp 2B MWdo )

(o6oauanenns scan m3 prc.B6).
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Puc.56. Cxema x omnpenenesuic QyHEOIME HOHMXKEHHS OT
OefiCTBES yS4CTEA pAfa BOAOIOHHIETENBHBIX CKBAaXKEH.

§ 2. MonenupoBaHMUEeE HeYCTAaAaHROBHEDB —
weffics PEABTPAUKE K BepPTHEKAISL ~
HHM ONpPeHAaMXHBHM CKBAaA2XEHEaEaMX)

1. CeTodsas Moaenb CO CEBa>KHHAMH [l pacieTa He—
ycraHopeBlieficd (QEALTPANERE OTNMYAETCH OT MOAENH, NpUMe—
HfeMOfi IpE pacieTe YCTAHOBHEIIeHCH (HNBTPANEH, TOMBKO
Ha/IE9HeM BpEMeHHBIX CoHpoTHBeHE#, B Gnoxax, comepikaiimx
CEBAJKHHEI, BpeMEHHEe CONPOTHBICHUS OPHCOSAMHSIOTCH X y3—
JIOBEIM TOYKAM HAPAMN/ENBHO C [ONONHKTENLEHHIME CONpPOTHEBIIe~
HUSMM R , YUHTHBAOLMME DCECHMMOTPHIHLA Xapaxrep
dEnpTpanHE ¥ panByC CEBayKHHE (dopMynsr LIL2-111.3), ® ©
FLOTONHUTENIbHEIMY CONPOTABNCHHAME Ry , C MOMOWBIO XOTO™
PBIX MOOEHPYIOTCH CEBAXKHHH, paboTapliie C 38KaRHbIM
pacxomom (§ 1).

Benrunns BpeMeHHHX CONPOTHBICGHMA OOpeendiorTcd Ho
dopmynam (1,31)~ (1,35), B @aBEcEMOCTE DT BHOAa BrOpas—
BOMA noTeHumaneHof dyHxmEm,

2. OcobeHHOCTE MOMENEPOBAHES B Clyiae CKBAYKHH C
3aaHHEIM PACXDADOM 3AKMOYAETCH B TOM, 4TO Hepeman mo—
TeHUEA/I0B HA KOHNAX [IOTOIHUTEABHLIX ConpoTuBneHEf Kq
noabHpaeTrcd HA Ka)KAObl war ne BpeMeHH., Pery/iEpoBxa cu—
Bl TOUKA DNPH MOOENUPOBAHHM UCTOYHHKOB—~CTOKOB C 3a[1A8HHLIM
pPacxo[oM NPOR3BOAMTCH ANS KAXKIOOID LIAra OO0 BPpeMeHH 1oC—

x) OfiHe BOUpPOCH MDAENHPOBAHMS HeyCTAHOBMBIUeHCH dunp~
Tpauuu H3noxxeHs! B ] § 5 u el § 2,
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se SapaHES HA BepLIHHAX BpeMEeHHHIX CONpPOTHRICHRNE moTed—
MHAJI0B, HONYYEeHHHIX B Y3J/IOBLIX TOYKAX HA Npennayilm# Liar
no BpeMeHH, [ToTeHnHansr B y3/IOBHIX TOYKAX CHEMAIOTCH NOCHe
nopbopa HA CODpOTHBIERHEM 'R:j nepenanga NoTEHOHANOB, OT—
Bedanllero 3anaHHoOMY pACXoAyY HCTOYHEKA~CTOEKA, HIH IOCHe
nonbopa COUpPOTUB/IEHAS Ry . OTBedapllero 3adaHHOMY pac—
XoAy.

3. Ipe MOoOSNMMPOBAHMM CEBa>XMH C 3a[AHHHM MOHHXe=
HHEeM HX pacxon onpeflenserTcs Ic 3aMepaMm CHIH TOKA, Opo—
TeEawuLlero, Yeped conpoTABieHrd R .

4, B wacTHDoM chydae oceCMMMeTpEiHOl dmabTpaiux (ommE-
HOTHAY CKBAKHEA B HEOIPAHMYEHHOM WJM XPYTHOBOM IJIacTe) Mp—
Oe/iEpoBaHAe BeAeTCH HA UenodYKe CONpPOTHBAGHHA, Be/MYHHBL
XOTOPHX oRpenejsiloTCs cornacHo gopmyaam (1.,11)-(1.14) ons

Ry = dopmynam (1.31), (1.32) w (1.35) nna By , INpu
sToM 06nacTh (PEALTPANMK ACGNHTCA HA pAXl KOMNbLUEBLX 30H,

5. OcoferEoCTL MoOOenMpOBAHEA HeyCTAHOBHBUIe#cH Guas~
TpauMM K XOHTYPHHIM CHIreMaM HA CeTOMHLIX MOOenfX 3aKilo-—
YaeTcs B TOM, 4TO JIOUOJIRHTENLEOE CONPOTHBICHEe K KOHT.px
{dbopmynsr 111.8 ® 111,7) Moxer GeiTh BBefileHo B MoOens JHIUb
npe cobmoneHmd ycinosus /7/:

6t ‘
v> 0,154 (11L11)

rroe eBpemMmd t OTCHHTHIBAETCH OT MOMEHTA BK/NIOYeHHd CKBAXHH,

6. Ons npr6nMykeHHoro pacdera HeycTanoBuBlie#cs (EABL™
TpaiMH ¥ KOHTYPHEIM CHCTeMaM CKBAaXKxH, paborapinmMm Eak
npe 3apaBHoM pebHTe, Tax'W IPM 3a0A&BHOM TOHBXKEHHH, MD-—
JKeT NPEMeNdYbCH NpHANEN HenedopMHEPYEeMOCTH /HHKE Toka
(paamen 1, rn.Y, § 4). B sTroMm cnyuae CTPOHTCHA CeTEA [ABH-
JKEHHH YCTAHOBHBLIEIOCH NoTOK& K KOHTYpHOHR CHCTEMe, BHIHC—
JAITCH paACHeTHLIE JIeHTH TOKA, BEMOYAKIIEE YYACTEH OpeHax— '
HOrD KOHTYPA, M NMPOHSBOOXT E MoMdenmpoBaime Ho Moawhumm-
posazio} cxeme JIaGmana (rnJ!,8 2,n,B). Ha y1actke xom-
Typa CKBAXKHHN IOTEeHIHAaJl, COOTBeTCTBYOIUHA 3aaHHOMY YPOB—
HI0 B CKBAXKHHAX, NpOAeTCH IpH 3TOM ﬂgpeﬂ OoNondarellbHoe
conporubnedre R rour (dopmyna 111.5), Ipm 3apmasamnx pac—
xo/a8X "epea conporuBneHud RXOHT. RJ *or6HpaercH®” TOK

1
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onpenefleHHON CHIEl, MPOHNOPUMOHANBHKIE PHACXOAY CKBAXEER B
npenenax ydactka (§ 1).

§3. MoanenrapoBaHREE
FOPH3OHTANBHEHHNX ApeHn

Pacuer ycraHoBHBuieiiCH (uUIbETPanmE IpE AOefiCTBEE ropm—
30HTANBHEIX [APeH THIA LPEHAXHHX ILUITPEKOB, FOPA3OHTANLHBIX
CKBA>KHH, APEHAXHLIX TpaHie# ¥ T.1,, oCyllegTmasercd, B OC—
HOBHOM, N0 MeTrpauxe, H3noxxeuuo# B rall § 1. IosTomy B
HACTOdIeM naparpade OTMe%AalTCH JHIUL HEKOTOPHe ocoﬁen—
HOCTHE MOOENHpOBaHud,

1, Yuer HecoBepllieRCTBA

Y4yer HecomeplueHCTBa ocobeHHO Ba)keH ans BupaboTox,
9aCTHYHD BCKPHIBAKLIHX CHOH cnabSonpoHunaeMex nopod, noo—
crunaeMex Gollee npoHHNAeMBIME H BOAOOCOMALHLIMEA IJIACTAME,

a, I'lpr MonmenupoBanus nnaHoBofi GHALTPANEE y¥eT HECO-
BepLICHCTEA BHPAGOTKM [ OCTHraeTcs myTeM BBerdeHHS B MO-
Oeibk OCNDNAHTENBLHOrD 9/eXTPHYECKOro CONPOTHBAGHES, Ipo—
MOpHHOHANABHOr0 PHIBTPANHOHHOMY CONPOTHBIEHHEN MOL LHOM
Bupaborru. (rll,§ 2,n,8). Bnexrpuseckel moreHuman, or-
BEYAOLIHE OTMeTKe aHA Brpabork¥® (Hix ypoBHiO Boas B Meft),
npaaercs HA LIEHY, BOCHPOH3BOASIUYIO XKOETYpP nupaﬁonn. qe-
pe3 5To NONOANETenbHOE CONpPOTHBRICHHE,

6. I'lp¥ MOIENEPOBAHHE MIaHOBOH (PWILTDALNH yYeT He—
COBEPLUEHCTBA IPEHAMHBLIX BLIPAGOTOK MOXHO TAK)XKe oCyuie—
CTBHTbL, NofaBad HA KOHTYpP STHX BupaGoTOK sneKTpRIcCEMH
noTeHO®aN, oTBeNamwuli QUKTHBHOMY Ramnopy ( Hg, ) En=
ypoeuio ( h¢ ), Benmwumna koropsix Bertucnaercs mo $opmy—
nam (111.11)-(111.12) paspena Ill. Taxoli opmeM HCKMOYaeT
HeoGXOMAMOCTE BBeLICHMA B MOAeNs [LOMO/IEETeNBHLIX COMpO—
THBJIEHEH,

B, I'lpR pemieERH OpodRNbHLIX OBYMEpHHIX 3amau Heco—
BepIIEHCTBO YWHTLIBAETCA caMoft Momenbio, [IpK’ sToM Ha ce-—
TOMHEIX MoOensax pa3bmexa obnacTE GHALTpauMH Ha npaMo-
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yronsasie GnoXE ocyuiecTBifercd TaxEM ofpasom, ¥TOOH B
‘HemocpencTeenHoff 6ANSOCTH oT ApeHH paaMepH Onoxoe Goinm
HANMEHLUIAME H 9To0H HHXXe OHA ApPeREH MAXOANICHE OoAHH HIH
HOCKONBED panos GnoxoB, Jing yaob6cra paGoTH HEXKHIOK Ipa—
HERYy BepxHero pana 6GIoKOB ;KenaTe/lbkHD NPOBOAKTE M& YPOB—
He [OHA HeCoBeplieHHoR npenst,

2, Yuer "HaBmucaHHs” HAA IOPH3OHTANBHON OpeHOH

INpn pemrenur HHXKEHepHLIX 3a7a4, CBE3AHHHX C ONEHKOH
sthdhexTEBHOCTE paboThl I'OPE3OHTANLHLIX ApeH B YCIOBHEX He-
YCTaHOBHEBIIEHCA QENLTPANRE, MOXeT BO3HEKHYThL Heobxonm—
MOCThL B yueTe "HaBEcAHmS” Han ApeHo#i H erpo H3MeHeHHS BO
Bpemenn, B srEx cnydasx menecoofGpa3Ho NMpoE3BOAHTE pacye—
TH OyTeM MOME/NRPOBAHES ABYMEpPHHIX NpodHILRLIX 3anax Ho
pa3pe3aM, HepueEARKY/JISPHHEM K HANDABNEHHIO [ApeHbl,

a, [ImymepHuii B pa3pede IOTOXK MOOENHPYeTCH C HOMO™~
b CETKH COOPOTHBJIeHHE Ki{ C BpeMeHHLMH CONpPOTHBIE-
HHSMH, COCTABJIcHHO# N0 NPHMENOAM, M3J0MEHHHIM B ri,l § B
0. A-10, ¥Yvwer HeommopooxoCTH Ge3ManopHoro HOTOKA B pa3pe—
3e npod3BOAEYCHS B HpodeCce MOMeINPOBAHHS DI HOBDEeMeHHBIM
H3MeHeHNeM OT wara K iuary conporueienut Ry R, 1 Ry
B CBSSE C TeM, §TD HA PABJNYHLIe MOMEHTH MeHdercH rnyOu-—
HA MOTOKA M [AeHpeCCHOHHAA NOBEPXHOCTEL HepeceKaeT NOopOmsl
C pas3nEiHOod BelNYMHOR NPOHNNAEMOCTH H BOAOOTOAYH, IlpH
MOOENHPOBAHEN YACTO BCTpPedAKILEeroCH Clydas OBYXCiofHOR
cpensl QEABTPANMOHHEIM COOPOTHBICHHEM BepXHe#l 30HH B
BepYHKANIBHOM HA&IIpaBicHNE MOXHO npeRebpedb, eCl¥ BHIIOI-
_HIeTCH ycnomme /8/:
R

ﬁ; 4., (L1,12)
roe R 7 - snexrTpryeckoe CoOnpoTEB/ICHEe, MPONOPUMORANL~

Hoe HIBTPANEOHHOMY CONPOTHBICHEI) BepxEero

cnod B BEepPTHEEANBHOM HaUpAB/IeHUN,

6, MopenwpoBaHEe TAXEX 3a0a&% MOKHO HPOH3BOARTE
TaK>Xe Ha KOMOHHHpoBAERON MDAeNMH, CoCTodlieff K3 SJeKTPONpo—
BozHOR OyMarE M HeToYKH NepeMeHHuIX ConpoTHBieHmi, M3
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snexTponpoBoaKo# GyMaArE mIroroBisercd MoOeNk YIacTEa
ofnacTE QEALTpANNE, OpPEAGTAINEro X ApeBaskHoll mupaborxe;
pa3Meps yYACTEA MHOMXKHEH Guirh e memee (2:3)h,, rme g

— NepMOHAYANLHAS MOUINOCTH IETOKA — HPE OOHOPOANOM CTPO—
ennE GEALTPYOIUed TONIIN; g NeOOAHOPOAHLIX TOALL PA3SMEPH
yTacTKa NBYXMepHOf GUABLTpANNN MoryT OhTh H GonbluEME,
Ynanennnie oT BepaGoTKE YWAaCTKH HOTOEKA NOASGMELX BOO, NOe
dEnbTPANHE MOXKET PpacCCMATPEBATLCH KX OfHOMepRad, Heneco—
o6pasio MoAENEPOBATE LENOUXOf NepeMeHHMHX CONpOTHBAeRH:,
BeJ/IHYEHY KOTOPLIX MOXHO H3MEHSTE B Npolecce MpaelmpoBa~—
HES NpoHOpPHEOHANBHO riyGRHe moToxa, Maciurab compoTEBIe—
HElf nna ofeEx wacTefl ModenH AoixeH GuHTh OANNAKOBBEIM,

B, MonenEpoBanne HNpodHIBHLIX 38789 HEyCTAHOBEBIIERCT
brnLTpaEEE HA GyMAaXKHEIX MOOeNSX BLOONEAeTCE B caeaywiuef
noC/e A0BATE/ILHOCTH:

~ Gyma)xHas npodEbHES MOOENb AENHTCHS BCHOMOrATenk—
HEHMHE BePTEEANLHLIME JIMHESMH Ha pan ()parMeHToB, K Bepxie#
9aCTH KOoTOPALIX DpREpemIfIOTCH IJIDCKHe LUHHBE — 3a>XWMBEl O
Hoft 1 , npm wmpkEe ¢parmentos 2V (rml1,§ 4,m2-a); x
LUNHAM HpPECOeAMHSIOTCS BpeMeHNH:tle CONPOTHBICGNNS, BellEMuHA
EKOTOpHX BEUEC/Hercs mo dopmyne (1.31), roe F =21
(pECc,67);

e

— -1; ——0#5--2.

1-/lnaxx Toxa, 2—3XBEUOTCHIEAIR

-

Prc.b7. Cerka nemxeuma aeyMepRoro moroxa BO6nEsE obnactTa
croxa (iuUTpexa) OpE MonenupoBaHEM CpaGoTKH CTaTHYeCKHX

3apmacoB C y9eroM HaBHCAHNM.
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= HA BpeMeHHble COINPOTHB/ICHNUS NONAIOTCA NOTEHUHAb,
oTBeHYAKIlHe HAMopaM B OpereilaX BhiAeIcHHLIX (DparMeHToB;

—~ B npouecce MOOE/HPOBAHHA NPOM3BOAETCH NOApe3Ka
BepxHero Kpasd MOAENH OT wara K WAary 0o BpeMeHH, UpAYeM
BHCOTA KAXOOr'o M3 (hparmMeHAToB LONXKHA, B KOHeYHOM HTOre,
COOTBETCTBOBATH IMyOMHe moToKA B STOM CeYCHMH HA pacdeT—
HBii MOMEHT BpeMeHM ti. (onpenendeTca sneKTpHYECKHM MNo~
TeHNEA/IOM HA LIHHe-3a)KuMe), NPE NOTeHNUale HA BepLUHEHe
BpeMEHHOro CONpPOTHBACHHA, OTBedaiileM IJlyOHNe HOTOKa B
_mpepenax pacteTHoro ¢gparmMeHnTa Ha MomeHT Bpememut: At;
nonpesKy MoAeNH CileAyeT NPoM3BoAMTH nocreunerHo (2-3 pa-
3a Ha Ka)KOLlf IUAr Op BPeMeHM), HpHYeM Hone3Ho HA MoOe—
B OpOBEeCTH P BCIOMONATEeNbHLIX TOPH3OHTANbBHLIX .JIMHHEME, .
OTBEYAIOLUNX Be/lHIMHAM S/eKTPAYECKHX NoTeHnmanos (cM,rax—
xe ri il 8 1,n88);

- Onsg onpenefleNEs NPHTOKOB X JIPEHAXKHEM BripaGoTEam
Ea ppodbrabHofl GymarkHoft MOMENH CTPOHTCH CeTEA [ABHXXEeHHS

" (9EBHDOTeHNHANK M JAHHM TOKA) HA pacHYeTHE#l MOMEHT Bpeme-—

ax t; (upr HaAMYEM DOTEHNHANOB HA BepUIMHAX BPeMEeHHSHIX

CONPOTHB/ICHN{) ; OUperieneHMe HPHTOKOBR B STOM Cliyvae Heob-

XOAHEMO HOPOH3BOAHTE N0 NleHTaM Toka (pHc.57) ¢ mocnenyio—

IEM CYMMHPQBAHHEM } :

- nocine noaGopa COUpPOTHERNGHER GpPpArMEeHTOBR HA MOMEHT
epemenx U, noTeRnmAns!, NONYYeHHHe Ha LUNHAX—38YKHMAX,
HOAIOTCH HA BepLUHHH BPeMeHHSIX CONPOTABACHHE Ona mody-—
HemHsl MAPAMeTPOB NOTOKA Ha MomeHT BpeMenn b+ At u
Tel.

- TpEMep MOOenHpPoBAHRY 3a78Y9H D NPHTOEe K IOPH30H—
TanbHEOl CXBaj)<KHHe HNpHBEOEH B IPHIOXEeHEE No 7.
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-CTIIABA 1Y

OCOBEHHOCTH MOOE/IHMPOBAHVA, CBA3AHHLIE
C YHETOM PA3IHMYHBIX OOITOJIHHUTE/NBHBIX
PAKTOPOB

§l.YeuerT e HdENBTPAUNUMOEHODTL O
OETAaHHS

A, Ha snexTpomETerpaTopax

1. Bo Bcex cnyZafix, Korzia OpHE MOAE/AHEPOBAHAHE CTABHTCH
sapada ydera MHQHISTPAIHE, B XadeCTBEe NOTEHOHANBHON (QYHE~
UER Henecoofpasyo mpEMeHaTE @ = H

2. TlpE HeoOxoOHEMOCTH ydeTa HHPHIBTPALMOHHOI'O IOHTA™
HHA, He H3MeHapilerocd B npolecCe oCYLUeHHA XapbepHOro Oo—
11, menecoobpasHo HCNONB3OBATE MPHHOMN C/OXKEHHS TeweHmd#t /1/,
COIVIACHO KOTOPOMY MO ENHpPOBAHKE BLIIOAHAETCH B cleayiollued#
OOC/elDBATEILHOCTH:

a) Ba MoOenH BOCUPOM3BOAHTCH HcCilenyemas obnacTe
QMNETpanHE, ¢ yieToM NEHCTRHA npenaxka, IloTeHnmans ka
rpaEMmax C 3a[aHNHM HANOPOM onpenendrorcs Ho Qopmyne:

Si — Swmi
Ui= S;ax“‘?:tn 4 SLYER)
roe Sy ~— Be/WYHHA NIOHMIKGHES B PacUeTHOHN TOYKe TIpAHHLEL,

Smax = MaxcuManbHAS BeNHYHHA UOHE>KEHHS Ha MoOer,

Smin = MHHEManLHAS BenMYEAA NOHHXKeHWs, Taxkum o6pas3oM,
Ha rpaHMpax ¢ MaxKCHMA/IBHEIM YpoBHeM 3ap&eTcd MMHUMAaNbBHBIH

HOTeHNHAll, HAa T'PaHROAX C MHHUMANBLHLIM YpOBHeM — MakCHE-™
MallbHEIl DOoTeHHHAN;

6) ofeMHEM CnocLGOM CTPOSITCH JIMHHE PABHBEIX NOTSHIM—
anoB, npeacraeBadpliEe co 60lf H3pMHHEM OTHOCMTENBHLIX WOHH—
XeHE#. AGcomoTHAS Be/nM4YHHA NOHEXKeHMH® B mobpH ToYyke MD—
nene SGyner paBha: ' ’
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Si = U (Smax Smin) + Smin+ (1y.2)

B) noiyieHELe B Pe3y/iLTATS MOLC/ANPOBAMES NSOINNNE
PABHEHIX NOHHXKEHME NPR NefACTBER [peHa)ka HAX/IAALIBAKNYCH HA
EApTY CRApPON3oube3 (rMaApoHSerHIC) eCTECYBeHHOrD IOTOKA,

B mecrax nepeceweHER H30nMEEE €CTECTBEEHOr'O H [ OHOIAEN—
TensLHOI'0 NOTOKOB HPOH3BOARTCH ONpele/leHHe HAHOPOR Peayilu—
THPYIOLLEr0 NOTOKA HOA3eMHHX BOA C y4eToM HEQEALTYPAINON—
HOro nETaK®s (MyTeM BLUETAHES BeJNIREN NoEmXemufi S

M3 BeIMYHHL] HANOPOB Hh Enn ypoeme# h g €cTecTBeRNoro
uorm:a}. .

Taxas MeTOAEKA HCK/OYAeT HeoGXONMOCTh NperBapATe/Nh~
HOIO ONpe/leflcHHS Be/NYRHH HEQMILTPANNM B SRHOM BEOe, TaK
KAK poH& YYHTHIBaeTCcd B MDIUHOCTH eCTeCTBeHHOI'D NOTOK&a mpO—
3eMHHX BOO. Y4YeT HHOHILTPANEE 3THM CHOCOGOM MOXKMND OCYy—
LeCTBISYE AJIf HOTOKOB C NOCTOSHHON NPOBOAMMOCTBX, B TACT=
HOCTH, Ois HaEbpaee Tacro BCTpeRmaieroCs HA NPAKTEKE COy™
YA TPYHTOBOrO BOOOHOCHOI'O I'OPE3DHTA ABYXCAoflHOro croxe—
HES, KEOrZla CBepxy 3aderaeT ciofl cnaGonpoHRENAEMHX HTOPOA.

3. Ecnx HapecTHA Be/IRYEHA RNQNILTPARNOHHOI'O NNTAHEY
Wy, TO €@ MOMKNO YIeCTb HA MOe/IH NpHE 3AMNAHEE cocpe-—
ODTOYEHHRIX HCTOYHEXOB NOCTOAHHOR HNTeRCHBHOCTH,

a. INone dunbTpanuu NpenBapiTesibAo paafuBaercs mo
XBAAPATHOM CeTEe HA YIaCTEH Wioiankio K , M paBMoMepEaf
kndENILTPALRS. B Dpeeslax KAaXIOrD YHaCTER MoAe/mMpyercd HA
MIaHOBOA MOOeNnH B BEOe COCPeAOTOYUSHHOrD HCTOMHNEA C OO~
MOLUBI0 OODONARTEIHEOrD CONPOYTHNBACHNS Ewu' BLHYECAREMOI'D
no copmyne: .

C R AU-m
Wo~ W (1y.3)-
roe AU — Ea3’Eauaemad 3apamee pASHOCTE HOTEHNNANOS HA

EOHEAX CONpPOTEBICHRE Rwo

6. ANaiOrEwHO HPOBOANTCS MOOENIEpOBANEE DPOMEALELX
3anaT ¢ yseroM NHQEALTPANNOHEOIO NMETAHNS; OHO COHPOBON~
nsercd pa3bmaxofi ECCneayemMoffi o6nacTE HA pSn y2acTEOB aiA—
xoo 21 , cmabxesnux.mummamu. Tox nojaercd Ba IUNML NAN—

3
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‘Hol 1 Wepe3 MOUONHHYE/ILNOS CONPOTHB/ICHHE an , Benu—
¥MHa KoToporo BuAECNdercs uno cdopmyne (1¥,3), B xoropoi

F =21 .

B, lna sapaurs pasmoCTH HOTeHNEA;0B, obecnewmpawiief
nofaxy Toka HeoGXOAEMOR CHAH- B YS[IoBHE TOuKH, yaoGHo mc—
HOABL3OBATL JONONHMTENbHL HCTOYHHK NOCTOSMHOT'O TOXA C HA™
npsS)KeNEeM, B HeCKO/JLKO pa3 NpeBHLIADIIEAM HANPAXEHHE HAa
ceToYnOM SIeKTpDHETErpatTope, B aToM caylae ECnonb3yeTcd
_BCE IXKA/la AeldTe/lds HaOpAXKeHES H He TpebyercHs XpppexTR~
pOBXKa CONPOTUBICHER AN SafaBES NEQHILTPAIXOHEOI'C NHTA—
HES, TAK KaXx H3MeHeHHe NOTEHOHANOB Ha [OENpeCCHOHHOA XpE—
Bofi He  GyneT DPAKTHYECKE B/HSThL HA BeANYNHY RHOEALTpPARHEH
/T /.

4, Tips Heo6XOOEMOCTE yd9eTA O[HOBPEMEHHO [MONOMHHE=
TeAbHOR MHGMRILTPANEH KSBeCTHOH HHTEHCHBEOCTH M eCTeCTBeH-
HOR HE(DRNBTPaNVM, Be/IHYHHA XOTOpO# B SBHOM BHIE HeE3BECT™
Ha, ClleOyeT, B HepBYy® oYepenh, oNpeOelfiiTh YPOBEH C YYeTOM
TONBKO €CTeCTBeHHOR HmbuAnTpanke (n,2); NOMyYeRHLIE YDOBEK
SBRFIOTCS HCXOOHEIMA AJIE COCTABJICHHES MOOelld, NpenHa3HaYeH—
Hoft ansi.ydJeTa AoNonHUTenpHo# uEpmanrpanmr (n.3). Ha ary
Mopenb, OpenBApHTenbHO pa3bETyo Hmo ceTKe Ha pAn y41aCTKORE,
wepe3 CONPOTHBIICHHS Ew noxaeTcsd TOK, HpPOINOpPHHOHAIBEL
OOUONHATELHCMY nn¢!inh'rpannonnomy NETAHNKIO,

3Ty e Sapayy MOXKNO PelUATH € NOMOLIbIO BBe/IEHRS
QEXTHBNHX BOAOHPOBOOHMOCTEH METOIDM CJ/IDIKeHHS TeweHHH
/8,1/.

5. INpe MomenHMpoBansy HeyCTAEOBEBleHcs dHnLTPALEE
y9eT eCcTeCTBeHHOro EEMENETPANMOHHOI'OC MHTAHES OCYLLECTB{IS—
ercd APTOMATHYECKH, NPH OTCHEeTe NOHAMIKeHHil oT ypoBHe# ecTe—
CTBeHHOI'D noroxa, IloreHnEAansl, OTBEYAOILUNEe YPOBHIM eCTeCT—
BeHHOro MOTOKA, NOOAITCH HA BepLUMHBI BpPeMeHHHIX CONPOTHB—

* NeHHli NPE BLIO/IHGHWH IEPBOI'C LIATA JIO BPEMEHH,

Ecnn a3secrTha BenwuyHHA OOHONEHTenbHON HHDHALTPAINR
wWa , TO OHA YYHTHLIBAEYCH HyreM nprROaBieHHS Ma KX IOM

' lIAre N0 BPeMEHH K BeINYHHAM NOTEHOHA/OB, MOAASBAeMAEIX HAE
BpeMeHHbIe. CONPOTHBICHEA, BEHYHHEI [},U.wa . paBeOM /11/:

'U)
AU = Av (1y.4)

g
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AToT e DpHEeM MO)keT OpITE HNPHMEHEeH H B Clylae,
Korga B mpolecCe MONeHpOBAHHHA YIATHIBAETCHd H3MeHeHHe
TpoBoAHMOCTH IOOTOKA (Hanplmep. 3a CYeT H3MeHEeHH: ero
MOIHOCTH) .

B. Ha runpomsrerparope

1. B yCTOBESX NBYMepHbIX npobEIBHEX M IPOCTPAHCTBEH—
HbIX 3aA8Y BOCHPOHU3BeNeHHe HHOHNLTPANMOHHOrO IHTAHHS OCY™
LlecTrieTCE NPHNHBAHHEM B pCHOBHLIE COCyObl, MOOE/HpPYIO—
e pepXHHEE pan SnoxoB, C ywyerom BuifpauHsrx MaciutaGop
spement ( M ) u nanopos ( 1y ) (rabn.14) yeenuzenmio
MDIHOCTHE OCBOOHEEHOI'® mnacTa B GCTECTBEHHHIX YCHOBHAX 6y—
AeT cooTBeTCTBOBATE CKOpOCTE H3MeHeHHA cTolfa Boast B CO—
cynax rEAPOMHTErpaTopa, paseas

Vg = —2. My, i
P W w,, : (1¥.5)

roe Wp - HHTeHCHBHOCTE MHGMHIETPAMUOHEOTO NHATAHHA.

2, MoaenupoBanEe MupHALTpauHE HA THAPOHHTErparope
Moxer OHTE IPOHSBeNeHO Tpems cnocobaMm,

a, MopenspoBasne Iyyrem H3MeHeHES HOAOCKOCTHA CpaBHe—
Hu4,

MonenrpoBaiiEe EHQmnpTpanuE npd sToMm cmocobe ocyuie~
CTB/geTCA IOYTEM ONYCEAHMSA NOABHIKHONO COCYyLA Ha CTolixe
rpauMgHsiX YCIOBHE, YPOB@HEL BOOK B KOTOPOM BOCHODOM3BOOHT
yYpoBeps BOAE B IpeHe, C HHTEHCHBHOCThIO U, , onpenende—
mo#t mo shipaxkeruio (1Y.6), [ns storo na Gapabase ycrazoB—
KH TpapfiHBEX YC/OBEH yXphenndercd rpaduk CHUXKeHES NDABHK-
Horg cofyOa8 BO BpEMeHH, BnnondeHHnfi B Mmaciutabe 1:2 mo
OTHOLeHHI0 K [MedCTBATENLHO CKOpOCTH ero CHEeHmd, OrT—
cueT HANOPOB BOOH B OCHOBHLIX COCYHOAax HPOMSBOANTCHE K&K~
Obifi pa3 OT HOBOH INIOCKOCTH cpaBHEHHS, KoTopasi COOTBETCT—
ByeT HOBOMY HOJIOXKEHHI opBux<Horo cocyna (pEc.58). Pe-
illcHHe 387Aa%H Ha IpEGope OpH sToM HNpoRE3BoaETCH ob6fsarenp—
HO C ppiMeHEHHeM WacCOoBOX D MexaHH3Ma, KOTOpPbIR HPHBOAMT
BO Bpaupiue CapaGal yCTauoBKM IpaHWYHEIX YCHAOBER H BXio~
waeTCs 0AHOBPeMEHHO C NyCKOM THOpoOHHTerparopa, HMamene—
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1.Hcxonnas nenpeCCHORHAR KpEBad NOpH HaYanbHO# OADCEOCTH
cpessenurs 0 - 0.
2.IMonoxenne XKpHRofi AeOpeCCHE HpE BOBOR INOCKOCTHE CpaBHe~
gaa 0 -0,
Puc.58. Cxema MpAelHpoOBAHES HHQEILTpANHA NYTeM H3MEHEHHS
ONOCKOCTH CpaBHEHHd.

_\___\N___m\.

\

MEE BO BpeMeHH IDAHEYHBIX YC/IOBHA ocylliecTBideTcd OpH 06—~
poakxe rpadbuxa Ha GapaGaHe omepaTopoM HilH ABTOMATHYECKH,
OpE IOMOLIM crepsuefi cuicremsbl, Bpems pabor Ha npeGope oT™
CYHTLIBAETCH Ha T'OPH3OHTANBHO# OCH Toro e rpaduka; IpH
9TOM NHONpPABKA HA H3MeHEeHHe TeMIepaTyps! BOOH BBOAHTCSH
noCpeACTBOM NepeMelueHHs rpy3a Ha MesTHEKe HacoBOI'o Me—
XaHH3MA, B COOTBeTCTBHE C HAHGCEHHOHN HAa HeM TeMIeparypho#
LIKAIOH,

MopenepoBaiEe HHHILTPANEE S9THM CHOCOGOM MoMKeT
OCYLLECTB/IATECH IpH NOCTORHHOM YpPOBHE BOASI B JpeHe H paB—
HOMEpHO# HHMEABTPANEEK, NpEYeM X3MEHEeHWEe INIPCKOCTE CpaPHe-—
HHY YYATHBAGTCHE TONBKD B COCY[daX, MOAENHEpYOIUUX BepxHH
papn Gnoxos, N

6., MonenApopaine ITyTeM COCPeMAOTORECHHOTD UpENHBAHHESA
BOAH B OCHOBHEle COCYQSl.

CywnocTe aToro cnocoba MoAenHpoBasus HHPEILTDALNEE
HOSCHEM HA cjleayolueM NpEMepe, ITyCTh AeNpeCCEOHHAS XpH—
Baf 1~1 ma pmc,B58 sBATeTCE HCXOAHOK KpHBOK NS MoIERHEPO—
BaHHS ONpelie/leEHOrO STana [peHaka. B cepenmne pacwersoro
RHTepBafia BPpeMEeHE OCYIeCTBASeTCs ocTaHoBka HpuGopa (xpu~
Baa [M-I] sa puc.B8). BareM wuepes ycrpoliCTBO Ona 3afapgHd
HAYanbHLIX YC/OBHEl B KaKAslfi y3el OCHOBHEIX COCYZOB NpOH3—~
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Prc,59,

BOAHTEE UPWIHBAHEE TAKOro KONHYECTBA BOLL, KOTOPOE COOT—
BercrsyerT CyMMapHOMY HE(MHALTPALHEORHOMY ORTAHHIO TOPM3OH~
va 3a pacwerHudl ENTepBan BpeMeHN, JTO Ko/IHYECTBO BOZLI
PABHO TPOMSBe[IeHHX BPEeMEHE OCYLUIGHHS HA BejMY#HY pACXO—
[a BOME, BHPaXK@HHHX B MaciuTabax MolenmpoBaHES,

Pacxon Bonsl odpefeiSeTcdi o BHPAXeHHIO
1
QR =V, Wy, (1¥.8)
roe Up — METeHCHBEOCTE NDEIMBAHNA BOAL, OIpeaese—

Mas mp 3aBECEMocTE (1Y.5);
Wi — eMKOCTE COCYL&.

B peaynrrarTe BoCHpOH3BeHCHHE RHQMILTPANEE NPOHIOH-
[AeT NDBCEMECTHD yBellRueEMe CTOAG0B BOOK B OCHOBHEIX Co-
cyOoex ¥ XpEBad Nenpeccu¥ Ha npuCope 3afiMeT nono)eHHe
W=l (puc.B9). INocne aroro cHoBa EBXNK%aercs NpxGop X
upoAo/xaercd pelledHe 3808%E OO0 KoMda pacYeTHOro HET2p—
BADA BpEeMeHN, . -

MonenmpopaEe BHOENLTPANNE aTEM CnocoGoM MOMKED
OpOBOAHTEL HPE IOCTOAHHEOM M UEePeMEHHOM YDOBHSX BOALI B
apeHe, NPH paBROMEpHO# M HEepABHOMEpPHO# mubu/ILTpAINE,

B. MooenspopanHe NOCPeACTROM CECTeMLi NPMIMBAHES,

Iipz peniesmr 3aaav¥ HA NPEGope C HMOMOUKIO CHCTEME
UpEnuBaNEg NepOXoO¥MD BXOMETH » mabop emxocre#ft oCHOB-
HEIX COCYAOB CTeXMsHHbe nbedoMeTps, [Toporm BoaociEBOB,
YCTAHOB/IEHHEIE HALO ITEMH NhLe3OMeTpaMM, MOoMKHL ObITh
BLICTABAEELE HA& OXHOM YDOBEHe,

Mogenaposanke EHQEALTPAOME NOCPECTBOM CHECTEM k]
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Hpu/EBaRRS OCHOBAHO HA NPEIABAHEN B XAXXAHE OCHOBEOR Co—
cyn BeofxonmMoro pacxeona Bos, DEpegenseMoro mo GopMy—
ne (1¥.6), I'lpx sToM UpmmedaeTcs HOCTOUEHAS PaSROCTL HA—
HOPOB MEMAY HOOBIKEHM COCYZOM E IHOPOIOM BOOCINBOB
AH' ; reapasnEsecxme CONPOTERICHES A IYTH IBEKEHNS
BOASI X BOAOCAEBAM OIPENeINIOTCS N0 BHPAMNEHNHIO:
1

p= Sx (1v.7)
YipEcoenEReHEe CECTEeME OpWIEBaENd E obuefdl ragpasaxsec—
xo#t nene npebopa EpoE3BOARTCHE TAK, ATOOH HmocTynienme BO—
AL H3 Hee B DCHOBHEIE COCYAE NPOHCXOAR/IO CHHXDOHED C
HYCEOM TI'HOPOEHTErDATOPA.

INpr pelrenEs PEALTPANNCHNLIX 3arad, KOTOpHe Xapax+—
TEepE3YOTCH IepexXonoM [deNpeCCEONHOE NOBepXHOCTE B OIpo—
necce OpeHajka M3 BepxHero pana SaexoB B HIOkEHe (HampH-~
Mep, IPE MOOeNNpOB&HAH TpoMecca OCLYLIGERS B CIIOHCTHIX
rpyuMTax), OpEx MOHTAXE I'EAPSMOOENK NpellyCMATDHBSRercs
npECOeAHeHNe CHCTEMH OPHAMBAHNA K COCyOaM, MOOeIRpyn—
IEM KAX BepxHH{, TaX H HE)KeJeXAINR psan Gmoxom, Mo~
nensposaiie HRQEALTPANHRE OHECANHBEM CHOCOGOM BOSMOIKEOQ
OCYLLeCTBI4TL HPE HPOESBOMLHD N3MEHSOIIeMCH yPoBHe BOOK
B [peMe, NpH paBicMeploff ¥ mepasxoMepHofl HAGHALTpaUHE,

R Ywer meperexarnxsd

1. MogenmpoBagie MOXeT OCYLIECTBISTLCH Ha "OBYyx—
sTaXcHo#” nnaEoBoi Molend, oTBelaonleff OBYyM B3amMonef—
CTBYDOLLUEM 'BOIOHOCKLIM ropmackRraM. B npepnenax xaxaoro
. "araxka' micimank (EALYpANEN HDpelBaApETe/LEOC pasbuBaercs
HO Cerxe Ha silemeHTapusnie YIacTxE, llemTpu coormercrBy™~
XX YIACTXOB MDIOeiefi paACCMAYDABARSMHX HIACTOB, BLEI™
BeHHLX B OAHEEX MaciuTabax, COSMEHIITCH [ONOISNTeLLEb—
ME COUPOTNBIeHESMK, BeANTREN KOTODHX BLYNCASKOYCS ND
dopMyne:

Ry,= K?_.iﬁ ’ (1¥.8)
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rne wg,ky — MOLWHOCTH H NPOHENAEMOCTHL BOAOYHOPA,
: ~ mrollank siIeMEeHTApPHOr'oc ydJacTka miacra.

I'pE TexoM MOOEG/NHPOBAHHE MOXHO Y4eCTh PasSnHIAYI0
NPOHENAEMOCTE BOZIOYNOPOB B IjlaHe, B TOM HHC/e - K Halp—
qgue "oKOH",

2, EciiH BepxHHll H3 B3aMMOCBS34HHLIX I'OPM30OHTOB ABHAA~
eTcs Ge3HanOpHEIM, MOE/HpPOBAHHE HECEONbKD OCJ/OXKHIeTCH,
B aToM chiygae MOXKHo peKOMeHAOBATEH CleAYIOLUH#t HpHeM:

a) ompepenswoTcs rny6EHel BepxHero (6eamamopHoro) mo-
ToKa 6e3 ydera ero B3aEMOCBYI3H C HHXKHEM (HAnoOpHEIM), HpHE—
YeM npM MOe/HPOBAHHH YYHTHIBAIOTCH NONOXKEHHe T'paHHN Gea—
HANOPHOID IOPH30HMTA, Xa8paKkTep ero NHTAHEA ¥ DPASrpySKH
(kpome meperekaHHsi); B pe3yfbTaTe MOLEEPOBAHHES CO3186T—~
Cs HeoOHopojHad sNeKTpHYECKa® Mopelb C y9eToM H3MeHeHHd
NpOBOAMMOCTA Oe3HalppHOI'D I'OPH3OHTA& B IUIAHE;

6) HeonHOpoOHas alleKTpHYECKas Mozellk Ge3HAIOpPHOIO
TOpE3SDHTA CroedHHAeTCH Yepe3 CONpOTHBIIeHHA Rfﬂ € Mo~
AeNnblo HEXKEeleXAallero HANOPHOrO I'OpH30HTa, H NPOBOAHTCH
Mo[enupoBaHHe NpH yieTe NepeTekaHus, DneKTPHYeCKH# mTo-
TeHNMa]l B N&aHHOM CiiyY&e UpPONOpHHOHAJIEH BellHYHHe Nhe30—
MeTpryeckoro zamopa ( @ = H).

ITOT IpHEeM OONYCTHM NpH YCIOBHM, YTO NPOBOOHMOCTE
BepXHero TOpPH3CHTA SHAYHTE/IHHD BEILE, YeM HHIKHErD, T.e,
H3MeHeHHe YDPOBHS B BepXHeM I'OpM30HTe 3a CYeT IepeTeKa—
HHY He3HAYHTellbHO. B NpoTHBHOM cnydae Heobxomuma KoppeK—
THPOBKA MOe/IH BepXHero rOpH30HTa 3a CYeT H3MeHEeHHS ero
NpOBOOMMOCTH 10 pe3ynbTaTaM, TOAy4eHHEIM C NPHEMEHeEHeM
OpobEALEAIX MoOde/ell, H NOBTOPHOE MDOESNHpOBAHHe B INIAHE,

3, I'lpx perueHun npoduabHEX 3848% NEpeTEKAHHE ABTO-
MATHYeCEH YYHTHIBAeTCH Ha MOOenH, cocTaBfieHHO# HCXpOos H3
COOTHOLUEHH# NpOBOOHMOCTH OTAeNbHBIX CloeB, [Ipu aToMm
nenecoo6pasno npEberaTs K HCKaeHuo macwrabos (riLIl,§ 1,
n8,a).
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§3. ¥Y"“er YyXNOEH

a Boaoymnopa npEx
fesNanopiolt dEnesTpaDEK

1. B ofuieMm Ciyusae yderT YX/oHA BOZOYNOPA MA NPoPMIL~
NHX H NIANOBHX MpIensX Npou3BoaXTcs nyreM noabopa compo—
THBNEHE# OTAENBHLX SacTeli Monenefi, DTBEYAIIEX MOLIKOCTE
(rny6uRe) COOTBETCTBYOHIEX YTACTKOB noToxa, IoTemmuansmof
dyHkREeHS B STOM Cliy3ae CIYKHT BenEuuna Eamopa H . Ilpm
MoOeNupoBANEY HeyCraHoBEBiueRics dEnbTpause nonbop compo=
reBreEfl ceTkE K/; IpoBoAMTCA AMA KAXKAOTO LIara mno spe-
MeHH; moabop NpOACHXKAETCHE [0 TeX Iop, NOKa NOTeHNHANK B
Y310BHX ToYKaX MoaenH He GyAyT COOTBeTCTBOBATE riybGume
noroxa B oTux Toukax (cm.rnI1,§ 2,mA,3). Bpemeunsie compo-
TEBNeHMS pacCuEThIBaoTCH Ho dopmyne (1.31) npuz 3aMene B
neft BenewEus I ma F-cosdl( d — yrom maxnosa soooymo—
pa).

Ipe pelueHEE 340449 YCTAHOBEBLUefics (QERILTPAREN Ha Tpo—
dribEEX GyMasKHKX MoOAeNdX y4eT YK/IoHA BOAOYHOPA OCYylie—
creasercs “aBsToMaTEYECKE” npH monbope NONOCXKEHES Oenpec—
cuounolt kpusofi (rml1 8 1 n8a).

2, I'lpe pelieHEH NANOBLIX 3a748% YKJIOE BOAOCYIOPA Y4H—
THBAETCH HpOLIe BCero NyreM CO3JAHES MoOenE unona Qmns—
TPAOMH YC/OBHOT'C HANOPHOT'O I'OPH3OHETA C NPOBOAMMOCTEL T |
u3MenswieliCd N0 SKCIOHeHEHMANBHOMY 3AKOHY /1273

foe
T=B-e*? [ (1y.9)

roe 1 — yxioH BoAoyHopa (HampaBieHHe YK/IOHA CoBIAA—
eT ¢ oaHo# H3 BrIOpaHMEIX KOOpAEHATHEIX oCeil,
nanpamep 0X ),
B - mpoHamonbHAS HOCTOSIHHAA, EASHAWAEMAS, HCXOAd
B3 ynofcTBRa MopenEpoRanis (eenmuuna B oTbe~
JaeT UPCBOOMMOCTH I'OPE3OHTA B ceveHsgy X=0 ;
hc,p - cpepnsigs rnybusa GeamanopEoro moTokxa
(pasn.lil,rm.1,8 3).

DnexkTpEYeCKHe NOTEHNHANL, 38OaBaeMbie Ha IpaERnax
MOZENH X CHEM&eMsle C MOAENE B NpodeCCe MO[ENHpPOBaHHS,
COOTBETCTBYOT OPH STOM BellHIHHAM }él_ s roe h =~ ray-
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€ena GesHamppHOIO TOTOKA,

IMpr HeoBXOAKMOCTH, MOXHO CrejiaTs BTopoe NpHGIEMe~
HMe, HepeCTpoXB MoOelk COrfIaCHC Be/lRTdHe hcp s YTOTHEH—
HOoZ Mo O&HHBIM IepBoro NpHRONE)MeHHsl, NpHYeM 3T BeJHUEHA
MOXeT NPRHEMATHLCS DAaS/IHYRON OAY K&XOOro cexerms ) =
=¢onsY «

3, INpk peliesrr GonkluMHCTBa NPAKTHYECKHX 3aja9 niaa—
EGBOR HeyCTa&HoBHBiUe#cA (pRABTpANMH MOMHO HCHONBL30BAThL
YHPOILLEHHYI0 CXE€MY MOAENHpPOBAHES, OCHOBAHHYIO Ha NpHHUHIE
regedopMHpyeMpIX NTeHT Toka, [1as aToro CTPOATCH MoOenk
cornacio n.n 1,2, B HA Heil BuiOendoTcA pacieTHsble JeHTH TO™
kK4, & OdanbHeililiee MoJeNspoBaHHE NPOHE3BOAHTCH HO OAHOMEp—
Holt cxeme Jlu6MaHa Ha lleno4Yke NepeMEeHHHIX CONPOTHBISHHH
(cMm.raxxe g1 § 2 n,B)., BpemeHHble CONPOTHB/IEHHS pACCYH—
Tunam'rcn uo tbopMmyne (I"I .8), npe 3ameHe B Heli Be/IHSHHLI
o7+, Yua (1) + 1) )Zcosd

4, IMNpx HCTOUIEHMM BOACHOCHOI'C I'CPH30OHTA B YCI/IOBHAX
HaK/IOHHOTO BOAOYNOP& MOKET BO3HHKHYTE Heo6XOoAHMOCTE
yaeTa nepeMelleHEs IpaHunsl o6BoanesHocT® naacra (prc.BO),

~r T T T T ]
—_ b ...I'_-..II..__}_—l-—p.

Prc.60. Cxema monenu GeanamopHors NoToka
C HAKNIOHHEBEIM BODODYNOPOM.

Y4er npoaBuKeHHs I'pAHHILE OPOE3BOAKTCH NYTEeM H3MEHEHHS
BEe/IHMHHB BPpeMeHHOI'0 CONPOTHRICHHES R; B rpagEgHoMm OGno-
EKe NpoOQpREOHANBED YMEHLIUIESHNIO ero INJCcLUaOH; H3MeHeHHe
Epafiiero CONPOTHR/ICHAS OCYLIeCTBARETCH He TONBEO OpoHop—
REOHANBHO rOy6MHe NOoTOKA, HO B NPONOPNECHANBHEO PACCTOSHAI
OT mpeanociendefi yanobofi TOMKM [0 DOABHXXEOR IpaRENE, A&~
Xoasiuefica B npenenax xpaiiero 6noxa, I'lo Mmepe nepemeine-—
HES I'paHMllsl B npenenax xpaiiero Onoxa, BenEYHES BpeMeH—
HOI'D CONPOTHBICHBS R YBe/IEYHBACTCH MI—38 YMeHBLUSRRA Nno—
mwanx Gnoxa Oo Tex nop, TOEa RNOMBHXKHES rpagEma He nepen-
ner B npennocienksi Gnox, nNoCne ¥erc CONpPOTEBNERHEe
ofEnoaercs,
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§4,.YueTrT EanopHo~6e3AanopHS®YT O
Pex HEMAa hpHEABTPANDKE

1. INpu MonenaporannH Hanopio—OeamanopHoff HeycrTaHo—
pupluedicd GHNLTPAUMA YHeT [BHXKEHHS YTDaHENs pasfelna Ha>
nopHolt ® Ge3HanopxHoff 30H NPOH3BOAKTCH B Dponecce MoAelE—
poBaHKS NyTeM H3MeHeHHA Be/HIHH XAK B3IeXTPHYECKMX COnpo—
THUBJICHMH TI0O KOODOHHATHBIM OCAM, TAE ¥ BpeMeHHLIX CONpPOTHB™
TieHu i,

2, B Oe3uanopHoii 30He NOTOK& SAEXTPHYECKHE CONPOTHA™
Jienusl PaCTHHTLIBAIOTCS NPONOPHHOHANBHO Tiybasawm h;p , B
Ha;1opHo# SDHe — NMPONOPUHOHAIBHD MOLUHOCTH 1n (moTen~
onanpHas Gysaxnms @ = H),

"
Bensuunel BpeMeHHLIX CONPOTHEB/ISHHH Rt B HANDPHOH
sone (puc,Bl) paccuMThiBalOTCH HCXDAE HI YOpyroid BoOGOTII&~

1 —acnra, dCywecHHad 3a mepHoX Bpemesns or V- AV mo U .
Puc,61. Cxema x paczery RaHDpHO-GeSHanopHOll PuabTpausza.

WH HANOPHOT'O BOZOHOCHOID IIACTa ’u,* ; B OesmanppeEoE 3042
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L
. Be/EMNNLEl BpPEeMEHHHX CONPOTHBjeHER R, BHIMCAS0OTCH, MC—
XoOs® M3 BOAOOTAAYH MOPOA HEXHMErc CHof M (puc,B61).

B npounecce MoOenHpoBaHMS 3aMeHa BpeMeHHbIX CONpPOTHB™
nexuit R‘o HA RL NPOM3BOOKTCH MO Mepe MepeMelueHHd rpa-
HEIB pa3pnena HanopHo#t B Ge3HanmopHo# 30H.

3. B ToMm cnysae, xorma 3a warepean spemenr OV B
pacseTHoM Oloke NpPOMCXOOKT H3MeHeHAe pe>kHMa (Hanopusil
PEXXEM CMeHsercs Ge3HanopHhiM), Heo6XOOMMO YTOWHHTEL BellH—
YHHY cpenHe#i BoOooOOTOa9H B mperenax Gloxa B nepHon BpeMe—
v ort —Atmo t ; ona BemECnfercs, BCXoOs u3 o6veMma
Nopon HH3KHEro ® BepXHero JioeB, 3aKiIlYeHHOro MeXxay Jae—
IPeCCHOHNLIMH HOBEPXHOCTSMM HA MOMeHTH BpeMedr L — Al u

% . YTouHeHue CperHe#i BoAOOTHAYH OCYLIECTBIAETCS my—
TeM moCie[OBATeNbELX NpHEGNMXKeHHA (Xax mpaBEO, AOCTATOR-
HO OBYX—Tpex NpHOnE>keHmli Ma xa)kneift war no Bpemenx).IToa-
Gop ycpellHeHHOff BoADOTOAYE OOLIMHO HMeeT CMLICH J[HLUL ANd
PaHHEX CTAOHA HeyCTAHOBMBLUeACH DUNLTpANEE, NpPH SHARHTE/IbL—
HOM CKOPOCTE [BH)XKCHEY rpaHKnnl pasfiena OByX SOH,

NMHUTEPATYPA K PA3OENY 1¥

l.BoseBsep ®M, FTapmMoros H.B,Jle-
6enes AB, Il ecTaxos B.M, - OQOcHpBH T'Eo-
poreonioresecknx pacseros, M., "Henpa”, 1985,

2Berraponcxas MA,KpaBuaenxo
UHIL.L,PymMmsanes CA, - Meroau asaiorift npe-
MeHrTeNbio X (EALTpaUHOHHBIM pacderaM. Man.MI'Y, 19682,

3, 0 pyxuusun HMHU, - Hayueane permomans—
HEIX MOTOKOB IOA3EMHLIX BOZ METOAOM SNeKTPOANHAMHIECKNX
apajiorsfi. M., "Henpa”, 1966,

4. Kapuonawoc Y. - Moagenapyoure ycrpoicras
Anst peuieHns 3anad reopuw nond, HMJI., 1962,

5, /1 m 6 m an [I. =~ HoBul MeTon snexrpEIeckoff
AHA&NOTEH Onsd pellleHHR HeC’I‘auHDHaprlx 3anau TemioopoBono—
HocrH, .C6.mepeBonios “Mexasuka”, Ne 3, 1957.
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6. Nanbvxo BW,lll nett nepman A, -
‘PopMNpOBAENE ¥ HpOrHO3 PeCyYpCcoB NOA3eMHEIX. BOJ 3acCyll-—
meBex pagoHos.”Hayxoma aymxa”, 1865.

7. HyMmepos C/H, - O meycrasopaswesca dunn-
TpamE® B monocoo6pa3HoM NAACTEe K NPEMONKHe#HOf HemoYXe
CoBepuIeHHEX CEBa>kmk, ~Mapectas AH CCCP, OTH Ne 1,
1968,

8, Maesnoercxas JIJH, P enoponwa BB
— Hexoroprie BONPoCH MOOENHDOBAMES HEYCTAHOBEBIIEHCH GRIL-
TPANEN TPYHTOBHIX BOA B aByCrnolHO# cpere Ha SIeKTPEYECKHX
ceTKax AKTHBHbLIX CONpoTEBNeHn#, HMapecTss BHHMHIT, Ne 76,
188685,

8, TeTens6aywm MM, - Dnexrprieckoe Mo
nenEposanre, M,, Pmamarras, 1858,

10.® unbwaxon» I.P, - Teopus dunbTpaury
o[l TEAPOTeXHEYeCKHMN CoOOpYyxKemusiME, Tou 2.AH YCCP,18860,

{fl,iiecTaxon B,M. - TeopeTHweckne OCHOBH
ONEHKH MOANOpA, BOLONOHEXKEHES M apemaxa. Man MI'Y, 1965.

122 Hant us h M "J.Hydraul.Division",
vol.89, Nr 1, 1963.

189



FIPHJIOXKEHMA K PASOE/NAM I r 1Y

NMPHUWIACXEHME 1

(npumep pacuera)

TpebyeTcs onpelfienMTH NPHTOKH X y4aCTKY xapbepa, pac~
IOMOIKEHHOTs ¥ PexKH, Ha pas/M4YHnie MOMEHTH Bpemexu, Bma—
)XKafiliee PACCTOAHES DT xaphepa o pexs Rg§ =500 m; k=
10 m/cyr; w =0,28; raybusa noroxa A KoaType pexs h, =50 M,
Ha xoHType kapkepa - h, =0, t; =180 cyr., 720 cyr., lSODcyr.
Onpenenx!‘b YpoBeHb B 'ro':xe, y.uanemioﬁ OT Kapbepa Ha pac™
crosase x =700 M, ma MoMmeur Bpemenn 1 =720 cywn,

Pacuer Benem B COOTBeTCTBHE C pa3j,ill, raiy, § 4,
A2,

1, Crposm Ba Mopmenu BIOA ceTxy OBHeHMA TpH YCT&—
HOBHBILEMCH PeXXHMe 4 BoiOenfeM pacHdeTHsle JIeHTH Toxa, Oo-
Ha H3 TaXUX NeHT Ioxas3aHa Ha puc.62; ee mapamerpsi: L=Rjs=
=2500 M, B, =550 M, Ha aTom >ke uepTexe moxalaHsl HOPO—
HBOrAICH eCTecTBeHHOTo ([0 Havana paGoTw Kaphepa) moToxa,

2. Onpenensiem Bpemsi ,Vgmin, TPH KOTOPOM NPAKTHYECKH
HAUAHAET CKA3LBATLCH BIHAHHE DOKH HA BesNYHHEl NPHTOKOB B
xappep, [Ind sTorp cHauana BeMHCIHM XO3bdHNHeHT ypoBHe-
nposonAccTd O (pa3n.ill, ra,l, § 3, n. 2 a):

1

h,,= ';—(47,5 + 2+50) =57 M3

tp
10 . 37
0,282
R =
Qugenengem 1,,.. = —imn . M =60 ¢ X,
omin A 3,14 . 1320 e
Taxem o6pasoM, 0D yCHoBASM IANANE PaAcEeTel HALD Ffpo—

sects npr 1> %, . =60 cyr.

3. Onmpenensem spems i, = -—-—-a“—- , B TedemEe XOTOpPU™

a =

i320 M2{cyrx.t.

Ir'o yCIoBRAS BOPOHEXA OeuDelCHR nofpeT no pexd (» npenenax
neRTel): 2

ta =

3111300 1500 cyTa.
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Prc.62, Cxema K pacuery npurokos x Y4acrTxy xapbepa
MeTonoM 'nened:opngmyemux nEREA TOXAa”
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_ 4, B npezenax BpineneHHpdl e Ersl ToXKa onpenenseéM No—
7loXKeHNe YC/IOBHOI'O XKOHTYDA ONTARNS HA MOMEHT Bpemen:m t;
=180 cyr, Io dopmyne (1.8, paanlll):R(1)¥3,14,1320,180=
86D wm.

8., BemeneNERf y9ACTOK H/IAHOBOI'O IDTOXE M& MOMEHT
?peuenu v, =180 cyr. l%pst}nonnu K nnockoMy no dopMmyne
I.1,pasp.ll): Lig, =2

) ) p m"ﬁ(}ﬁ M

6. Yneneuuft MpMTOX X YYacTKy Xapbepa B MOMEHY Bpe—
MeRE 1, =180 cyr. eemucnsem no ¢dopmyne (I1.3, paan.lil),
roe {:n_l-;g!)= ]_‘P-“a hyyy~ ecrecTBennas riryO¥Ea HOTOEA HA
YCIiOBHOM KOETYpe NNYaHMS, olpenenseMas o “eCTeCTBEHHbIM”
THAPOR3DIHICAM ~— hm=4_8,38 M ;

2
q,= 10, (48.38) - 194 m°/cyr. ma 1 mor.m,

2.6805

1. ARaZOrEYED NPOBOAMM pacyer Ra MOMENT BpeMeN:
1, =720 cyn I'lpm sTom nonydaem: R(t)=l720 M, h, =48,20 M,
Lpi, =1050 M, 92 =11,5 M /cyr, ma 1 mor.mM,

8. Pacxon » npepenax jieHTH Toxa mpE {3 =1800 cyr.
MOXNfp DACCHMNTAYL, KAK [/18 YCTAROBHBLIEI'DCY DEXNM&, NpA—
BOAOAS JeHTY ONNHONK Ran-——?SOD M X nnockofi, C pacYeTHoft
HIHEOR 7,0 = “‘L“Bchf = 1370 wm:

2
-~ 10,50 .
q; = T3.1370 ~ 9,1 Mafcyr.xa o.M,

8, Pacger ypoeus B rouxe X, pacnonoxensofi B 700 m
OT xXapeepa, Ma MOMEHT BpeMerx t, =720 cyr. mpoBomHETCH
B coorsercTeEx ¢ § 4 mA.8, ralY, paanlll:

a) onpeneAseM PACYETNOS PACCTOSHENE OT XADROPA 11D
TouXE X mo cdopmyne (I1.1, pasn.lll) npH ycraHoBEBIIeMCS
ABmxenmm: Xp=2 , D20 =545 M:

2,02 .

6) ompenenseM ray6ERY B PACYETHOR TOWKE NPH yCTA—

EOBERIueMCH nBMxKeNmR (Ha Monenm): h), = 31.4 M3

B) onpenen®eM YCTAHOBEBLIYIOCH IiyCHHY hyo B pac—
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" geTHOR rouxe mo Gopmyne (I1.3, pass.lli):

By ]/ 0%’
hor=Vo— = 00 ., =2 = 28.4 M;
7 L 2500

r) ompenensem rnySumy h,,s pactermoft vouze ma Mo-
MeEYT Bpemexx 1, =720 CyT., Xax [N NIOCKONAPAIUIGNBLEOIQ

nawxennd, no dopmyne (1Y,15,pasna.lli):
digo -]/48.22 - 47.52 [1-0,28 ~-§(0,15; (a.za)]1 =31,3 m;

A) ray6usa 1, B pacYerxoff ToYSe Ra MOMEHT BpeMe—
mx t, =720 cyr:

2 2'
2 2 2, 48,27 - 31,8 _
‘hx ‘:,/ 48,2 (48,2 31,4%°) mz 34.8 M

MPHUINTOXEHME 2

(npEmep pacsera)

OnpemenxTs ymenwauil mprrox (ma 1 norym orxoca) x
pabotemy Gopry xaphepa, € y%eToM CXOPPCTH DepeMOIUOHER ero
dponra, Mexonmne naxgsie:

T = 3m/cyT; a%\uzlcy'r; h,=3 M; hy= 0; v =0,3 m/cyr;
L =500 m; AL =20 M; Y, =100 cyr; At = 20 cyr.

9 Pa'g!er mepnercs B coormercrTeEx ¢ rnly, 8 5 n. b,
pasn, i,

E '02 1‘,.
1, OnpenenseM BenEuEHY b= T
2
tﬁ = M = 0’75 H
2,80

B Wcmmrn OT 5TOR BeJRYEHH HAXOAMM BelWNSHRY U, oo
rpadmxy (pmec.22) - 1, = 0,84, 5

2. IporepuyM COGMONGHEE YCHOBES .__v_n *oYy <L,
np¥ XOTOpPOM NPNMEHEMA pacuersas gopmyna (1y.25, pasm,lil):

280 , 0,3 . 100 = 430 M<500 m.
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3, PaccyurhBaeM npuToK K oTEOoCy o dopmyne (1¥.25,
paan.lll):

: 2
.33 -0) 0,3 = 2,
17 72.60.0.94 00T Al gy

4, Onpenengem rnybeny B Touke X=AL mo cdopmyne
(1.3, paam.lil):

h(t;,AL) = ]}..-m“ 20_- 0,97 M
3

5. OnpenensteM MaKCHMAlIbHEIe HPHTOKH K OTKOCY HOCHe .
ogepenHoft 3axonkH SKCKaBaTopa mo ¢opmynam (1¥,28-1Y.29,
-

pasalil): g

3.0,
- 0,071 + 389 __ _ o417 23/cyr. na
1eat) 3,14.60.20'

1 mor.Mm,

6: INpurok, noacuuraunbit 6ea ysera nemxeHns Gopra,
cocTaBuT, cornacio dopmyne (I1.3,pasn,lll):

. _ _3(3%* -0

- - a
1 2 (0,3.100+20) 0,028 ™M /cyr.Ha 1 nor.m,

MPMMNTOXEHMWE 3

(npumep pacuera)
Onpenenute TpeSyemMoe WHCIO CKBa>XHH Ha yUacTKe KOH—
TYpHOT'O ApeHa><ka Kapbepa, Paccunrare ypoBeHb B Touxe M
(pu=.63) ¥ NOCTPOMTH /1GUPECCHOHHYI0 KPHBYIO IO /IMHMH CKBa-
wkHH, HMcxopounle paHHbie:
¥ =10 m/cyr; h,=50 M, h,=0, h 0, dp

i

p=31% ;03 m By =550 M; By =880 M)
1, =2000 M;  1,=500 M, %, =220 M, Li"=2500 u;

AonycTHMas anuHA A3biKa omabBaHEA (Tgnn gon. ) COCTABASET
5 M. '

=0,25 MM,
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Kpubas sabucurtocnu
Xoifixg)

%o,

Xq

Puc.63. Cxema k pacueTy pada BoOoOHH3HTENbHBIX
CKBAMHH BOAM3H Kapbepa,

Ipenpsaparencso juis %eusellnﬂ 3814849 NOCTPOEHA CeTka
OBMXKOHAA M BbLASJIeHsl XapaxTepHble JoRTLI ToXKa, 0j1Ha Ha
EOTOpLIX NOKa3BHa Ha pHC.63. B npenens: aTo#l NeHTH Toka
pacnonaraeTcs y9aCTOK LPeHaXHOIO KOoKTYpa, pacdeT KoTo-
POI'C NPOM3BOAHMTICA ClleayiouikM obpa2om (paspa.ll, ra.l § 5
Hry § 2, n,B.3)

l. Boineneanyw neHTy Toka DpPLBOSA¥MM K MIOCKOR Ho
dbopmyne (Il.1,pasa.lll) moCpeCTBOM BBe/IeHHS pPACIETHOH
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n.nnu-ny_i;n EALTPpaARNHAS
I‘ll- 5. ..559..__ 137_0 h!

H CTPOMM EDEBY SaBMCHMOCTE PACYEeTMHX ANEN IYTX PueT—
panmx or peficTaxrensusx anmn (puc,83), IMonbayses arof
xpusol, EAXOANM pacReTHHe Benwimmn Lgp =400 M, I"P

870 M & %p =200 M, oTBeAMIMIKC NEACTRHTOILHEIM Be/NIN~
HaM 1/?_, 1{1 . § z"- .

2, OnpepienseM pacxoz NOTOKA qz » BHXOOANIUETD MA
OTKOC, AONYCTEMEHA C TOUKE 3peNEd QNILTPANNOHNHX Iedop—
manuf, [lns sroro mocumonb3dyemcs meronxxoft B.M . Illecraxe—
»ra (paan.l, ppwioxeHEe 2) M MOCTPOEM rpadNx JaBECEMOCTE
ONAILIBAEHA OT BHIXOAROrO pacxona (g . C sToff Henmw Jaua-
eMCS NeCKILKHMHE OPOH3BO/IBELIME SHAYEHNAME 'qc « Myers

Gor™ 2 ™M 3fcyr. ma 1 wor.M. TMonn3ysce rpadmxom (npmro~
seHxe 2, 535:1), onpenengeM BenmiEEy X B SaBXCHMOCTE

or A =. = 50,4; nmonytaem
0,025

: X = 0,49. Cpesrnmit yKioE SOHH OUNHBANES :Jq,-o.m-.x’
zg 34° -
L 2 185
3areM paCCUNTHBaeM BeJINYNEY YCIAOBHOTC 34N0XKEHHY DTEDCE:
g 34~ + 3.0,165
H OUPeaendaoM auco'ry npdmes:xyrEa BHCAYEBAHNA no Gopumyne
(l.ll 14 nmlﬂ)“h‘ (4,27 + 0,5) = 0,9 M. CornacEo npm~

uoxnm 2 paan,l, .umn S3uXa ONAHBAKNY HpPX Pacxone Qoi
‘=2 M®/cyr, x8 1 mor,M. OTXQCA COCTABARET:

4,27

0,188

ABanorsue mpPoBOARYCE pacwer OmNuBAKES B ANK (g, ~1,8M /cy-r.
E Qg3 i | M /cyr, ma 1 mor,m,

1!,gmjl._"' =58 M

Crpoxyes rpad:lx CBI3K pacxoaa (, B A/NAH S3LEA OWILBA~
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wne 1 gy (pEe.84). Monwaysce rpaduxom, orpemensen

G, eyt

[
\

.
L) \
b ] RS e _
' Bl 25 ~7'|/,
K" s . T :

Pacxon GxBa¥:MEs Cocramar: Q,

=238 M / 'lac.

R 3anaxxoffi ponycImMek

‘Bemrians ounssanus (B )

AonycTMult pacxox”$sxo-
JSnierp R& ODTXOC NOYDEA

qi- 1.8 m°/cyr.ma 1mor..

3. OmpepenseM enENEY—
mHf EPNTOK X OTKOCY UDKX
OTCYTCTBEN CKBANKEH, AN
Wero ECHONB3yeM d:opurlx

- » A -
‘1 2.1370 "9“_‘ 2t

xa IID'I‘.H.

4, Mexons x3 tpebyemo-
ro xosddrnserTa 3acioKa
(paan.ill, rn.l,8 B): § =1-

=1 -t - g0,

no rpaduxy (pac.l,paszulll),
EpxGKeNNo oUupeensen
rpelyerioe pacyeTnoe pac—
CTOSENEe MeXAyY CKaajKIna-
mx Op , xoropoe mpx Ugp=
=400 M cocramnger 83 M,
Ywcrio CXBAXKEHR HA YRacrxe
ne= 550

Y

83

O6init HPETOX X YRALTKY
xornosasa Gy=q-By49,1550~
o

e 0,803 = 8?3 M Steyr.~

= 7 CxB,

8. [lanse nposeneM YTOMMMOILRE PACYeT YNCHA CXBAMNCME
E& YTACTES BOAONOHEIHTENERNOI'C KONYYPA,
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3apasascs Benwaumnamz Op =75 M, 90 M u 100 M, no
dopmynam (¥Y.21 u Y,22, pasa.lll) onpenenmM pacxorsi CKBa=
xui Qg ® pacxoam moroka, BuxppsIIero 4 OTXOC Qg .
= = 10 50 :
Mpe 0p78-m Q0. 1370 (607) _

400,970 -
+ 0,367 |9 —2—
75,1370 2.3,14.0,15

= 817 Mafcy'r =34 Maf'tac.

2
q = 10 ..._5'.1__ - 817 . ___g_??__g 1,4 Malcy'r.na NOT.M,
2.1370 75.1370

TMpr Op =80 M Qg=940 M /cyr,=39,2 M7/uac, Qg =1,7 M /cyr.
H4 OOr.M,.

FMpe Op =100 M Q= 1020 m°/cyr.~42,5M /Hac, qo=1.9 M /CyT.
Ha nor, J.

IMo paccuuraadsiM senugusam Qg ) IPH 38O8EHEIX
Op , crpomv rpaduxk sasucumocrer Q.=f,(Sp) ¥ qp=f,(0p)
(pEC.64) .

Hcxpos #3 poOycTHMOI'O 3HaYeHHd (l:]a =18 Mafcy-r.aa
Uor.M., I'OAbL3YACh rpaHxoM q0=_f2 (Op) , JiofbEpaemM cooTBeT—
creyioilee 3Havende Op =85 M, a 3arTem no rpaduxy QG‘;J‘,(GP)
HaxoHEM Q¢ =990 Ma/CYT.=41.3qM%C (upr Gp =95 M). Bu—
6epaem Q, =40 M3/x .c = 960 M /cyr. Ipx Q.= 0,=960 Ma/cﬂ.
pacdeTHOE pacCrosHHe MeX iy CKBa>KHHAMH CcOCTABET 82 M, Ymc-
o CKBa>KHH Ha YYaCTKe B mpefleflax NeHTu Toxa luEpEEof By=
=550 M paBrO ny = an cke, [leBCTBETEenLHOE paACCTUAHHE

Meny CkBaxxmAavd O Ha yvacTke koHTypa nnakol 880 M
COCTaBHT 6 = 880 146 M
6

6. Ina obecunevcHrs paboTh CKBAXKHNE C nebnrom Q.c= Q,
neoBxoxumo cobmonare ycnoeue Q£ Qgs (pasp.lll,ra.lil,§ 5)

IMpoBepusM BoOo3axBaTHYIO CTOCOGHOCTE CKBaXKHE B HALIHX
vCAOBHIX, NpH aninde pabodeli wacTH ti‘nnb'rpas 'L(p =10 ™,

o dopmyne (111,25, pasmIl) v =685 ) 10 =140 m/cyT;
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Qgs =2.3,14.0,15.10.140 = 1320 M /cyT.
Taxum oOpasom, TpebyeMoe yciiosme cobniofaeTcs,

7. Paccunraem ypoBeHks B TouXe M, pacnpiap)xeHEof Ha
paccrosHuE %X =220 M oT XoTioBaHa (pacweTHoe pacCTOSIHKe
Ao ToHKH M-Xp =200 M - cm,rpadmx Ha prc,83), On= sroro
2aMeHseM pap CKBaycuH (pHMETHBHOf CIioLuHOR ApeHo# (Tpam~

weeift) ¥ BBOOAEM YCAOBHY® (pacdeTHyid) rnyGHAY NOTOKa
(pasp.ll,rn I, 8 1):

950 92
e 3.14.10 31403

= 11,5 m .

YpoeeHk B ToWKe M MOIKHO nnpe.a.enx'rb u3 GanaHCOBOro ZODT—

HOUIeHHA: ? ?
k{he-hw) _ k(h@* n® )
2 (Lap %) 2 sz

2
n~ Ml_s . 11,5 (400—200) .
400 i )

8. [Ine nocTpoeHds OENPeCCHOBHOR XKpHBofi HO JIMHEH CKBa-
KHMH ONpene/lHM YPOBHH B HECKO/JBbKHX TOUKAX:

&) BLICOTA BLICAYHBAHEA hg B Cxpaxune onpepenger—

ca mo dopMmyne (111,19, pasnm.lll). Tipx -%"5—= ﬁ%ﬁ 08 u2 R
1

YpoBHe BoAsl B CKBaxkkHe k. =0, BeiCOTa BLICATHBAHKS h5=9u:.

6) vpoBHE B Towxe M,, ynaneusoff oT CKBa><Mi¥p Ha pac—
cTostHEe ¥ =20 M, ¥ B TOYKe M, ~ nocepe/iEEe MeXOy TKBa~
XKMHAME — onpenensiorcg no dhopmyne (Ill.4, pasp,lll):

2-960 - 1 -7 b
f“'s 10 [ ﬁtn{-? Sin -E-é—{g] =11,8 M;

1

2 .
hy,= V1187 - 20 (01) - 124

3
Ipu nocTpoeHHd OeOpeCCHOHBON XPHBOH pacieTHnle pac—

CTOSMHS  Yyp ¥ Ypp TOYEK MI H M2 OT CEBaX<KHHH CHlenyeT me-

. 1
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passcTi B mefiCTRXTS/IBEME = Y, X ¥, , NCXoads H3 nelcrer~
PONBIDT0 PACCTOSNES MOXEY CiBaxkmsaMz ¢ =148 M, T.e.
Yo 31T M, Y, 13 M (pz8B).

CiS. .

| My
. % —— y .
x-—.---.

Mmacwmeh 1:8500
Traclin, e "

(=

Pxc.85. [eupecCEomEAR &r¥BAS HO AMEEN CKB&XKEN.
NMPHUANOXEHHE 4

(zpmaep pacuera)

FIpoBecTH pacyer NOAXKONES DT AeACTBEN NMEGHEOrO

PSaa BOADIOHIDKADIUNEX CXBAXKEN, PACEOIQKEENOI'D E& pac—
erosusx L =500 M or pexx, Cxsaxkusi SAXNASBBEOTCH B
onxopopami Goaxanopmmi morox:( ¥ =10 m/cyr, W =0,18,

a =100 uz/cn-, n=10cxe, 0 =30 M t; =0,I5 M,
hg=30 M) x paGoramT C HOCTATRRAM CYMMAPNEM . PACKDLOM

Q M%/cyr. Tpebyercs HaTE HONNXeHNe B Touxe M
(55350} nepe3 5O CyTox nocy: HAYAZA PAGDTL CXBAMNN,

_ FacyeT nposoamMd B CooTRRYCYBEM C pasp.lil, rnY,§ 3,
A4,

1; Ompenensen napamerps A, A, P
T e -k -

e . ]

* & V1200.50
- 100 = -

A —100To612 - 0,204,

200

= 0812; A~ x 0,612=0,407,



r

2, Io rpaduxy

‘fd (pmc.31,pa3n.lll) maxo-
la.-bﬂﬂu . AXM 3HAYeHHH lbymmuﬁ
R F(E0; A x
1
L FL%.)\Z-):F{O.S;
(4
0,407) =0,202; F (1;
e —pord = — 0.204) =0,25

3. PacueTHoe pac-
croasH¥e R oT cepe-
AMHEH papaa oo obnac—
TH NDHETAHHEA olperens—
_ 9 eMm np_rabnene 1 (paag.
1): R=2L =1000 M, Torma R _ = 10002 - 417

' 4at 4.1200.50 '
Rz

Mo Tabmue 8 (paaq,lll) ananéuue Pyuxnur E, (—*—
pamko B, (~4,17) = 0,003 Ao~

4, Co.nacro dopmyne (¥.32, pasmlil):

Purc,66. Cxema x pacueTy AEHel#lHOro
" psOe BOACUDHNESHTE/BHLIX CEBAXEH

Y PekR.

- 200 o0 - 100
fxe™ —6go— 0:202 =—go%e 0,25 + 0,08 (-0,003) -0,10878

5. Yporerk Boasl B ToWxe M upe paboTe BOMONOEE3H—

TensHOr'o pana onpepensiem no Gopuyne (¥Y.31, paasllil):
1

h =1/302-_.2~113392 . 0,10876 = 25,2 i

Ilonrxenre B pacyerHoff Touxe M-§,~ hu—h230-25,2 =43 M,

6. OnpenensM ypoBeHb B CKBaxkuHe pssia mo dopmyne
(¥.28, pa3sg,lll), rae BMecTo fxt- TNoACTaBaseM Bhipaxce-
. o o o
HEe ( ‘fﬂ'-f—n Py ) mpr A= 7.

Halinem penuuuny %P nmo HomMorpamme (pec,7, paaa.lll)

PR O - _30 -j00; ®_ 0,542,
dzg 0.3 = T )
ABanoruwAo N2 HAXOMAEM 3HAYEHES (QyHMEKUHH F(—Tc—: AD

1

L . ' . -
E?(sz.’ ?\), P (R 0.407) = 0,262 "F (G5, 0,200
i F
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-0,355. ia
~200 « 0,262 = _100 5 355-0,08 (-0,003)-0,15
§xt “800 900

Taxam o6pa3pM, YPOBeHb B CKBAXXEHEe Onpenensercd
BenugHHOR :

2 ’ - R
he = VSD ~ —&1;?—09- (0,15 +'1"16' 0,542) =20,2 M

NMPHUNOXEHME 5§

(npamep pacueTa)

BusecTr dopMmyay a9 odpenefleHHS [DHUroka K HeCoBep—
uieHHON TPaEilee; PACNONOXKEHHOH BONHSH Kapnepa (puc.87);:

h'?_; -

TITITITITT I TR T I T P77 77T

LU i A

- - L

Puc.67. Cxema x pacueTy HECOBEPLICHHOf rpamLIex
r6nNE3H Kapbepa.

B Tpanuiee NOAAEpPXKHBARTCH NOCTOSHHHI Ypomewy ‘h;_ .

Bripon npoBoaETCHS B COOTBeTCTBEH € ryplll,§ 2, n:B2,
paspen [, '

1. Hecoeepiuensas rTpammes SaMmeHseTCs coseplieHHEOH
C Cpﬂmbﬂu YpoBHeM BOAH B Hell hE{p » OhpenensieMsiM
no ¢dopmyne (1i1.11), M C NOrOHRLIM NPATOKODM q

2, Pacxon noToxa, NPATEKAIOLIErs X CoBeplueHHO TpaH-
uieée CO CTOpPOHu! 067aCTH NHETAHRAL:

2 2
k(h,-h,,)
- i 2@ i
i 2v,
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Pacxopn DpToka, BHIXOOSUIEr'® B XKOT/IOBAH C YPOBHEM
BOAM B HeM h. , nupamae'rc% Kax ,

k (hye~ h3)
ql‘lp 21’
3, Cocmnnne‘mﬂ Gsnam:onoe YpaBHeHHE NOTOKA HA /THHHE
TPaHILlIeH: q- q “P ’ 2
* (h h ) h(hm_hz)
7T, Alggn BT

INoncrasnas B STO ypapsenwe Buipaxense ans haq , Mony-
HaeM ypaBHGHHe OTHOCETeABHO (  ; peluas ero, HAXOOMM By~

paxxeHHe [ns pacxona (1 :

® (n?- h?) +h ‘
2 1/|'11 1

q=

MPHUINOXEHMHUE 8

{cpEmep MonenmpoBANAS HA I'EAPOMHTerparope)

MOOENHWUPOBAHHE TINPOLIECCA OCYLUIEHMHSA
BOOOHOCHOI'O I"'OPHM30OHTA IMPH INEPEMEILE
PABOYET'O BOPTA KAPLEPA

Of6nacrr ¢mibTpanEr pasCEBaeTcs paBHOMEpHD Ha SAeMeR~
Tapusie Gnokm nnmaof Ax  (puc,88). Ipx Heo6XonEMOCTH HC—
CNenoBAENA PEXKEMA NOA3EMHLIX BO/ R4 yIacTEe BONESH KORTY—
pa npeRaxa, 3anecep npor3sonar Gollee neranbEY pasfEBKY Ha
Gnoxx,

BonoemxocTr . 610x08 onpenensor uo dopmyne (1.37), a
dEnpTpanHolHLe CoupoTEBiAeRHEs - o ‘hopmyne (1.7a)(pasc.l1V).

Bocopor3BeienHe NOTOXKA NOASEMHLIX BOA HA rEapoMones
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] ] — A=t
e G
T2
PEc,B8, (‘;,.;5,’\1 \’_%
K Dqg MORQenn x sanawe o HPRTOKS L’-,J
O%eMY Gopry xapwepa. o

B QCYileCTBIeT s
STOM BeNHYHHA DaCxg, & UOMuyuu cucTeMm HPHAHEBAHMSA; TPK
TOB ONpenensierca . g : = YRerom MacuwrabHLX xoad)dzmnen—h
NIRRT HA HYTA ABMxa,, ~0MMle 14, "mapaBiEMeCKEe CONPOTHE
NHBAHES ONPeNeNsIorcy 't PO K BOAOCHNBAM CHCTOMSR npE=
o dopmyne (1¥.7) (paan.1y).
INposenenne 3ap

COOTBOTCTBYIOLIErD Hay, ** MP&xrugecss HAUHIAETCH C MOMEHT,
eCTEk NpHM HoBOM OO > 4 OTpaborTkn o4uepelBEOR SaxOOXH, TO -
PeMelleR N EoHTYpA 1y Supy Pa6oyerp Gopra xapeepa, Ilpu me—
HIHY IpasRYsoe YCiioBag Haxca noaBHXKHOA €COCyd, MOOenEpyo~
BOOAOYNOPHOIO JDXKa, o Ha Heyy,- YCTAHABIIRBAGYCS HA DTMETEE
xapeepa, M‘“nluen HOBPMY NONCKERHIO Gup?:a,._

MonenrpoBanne
Fanponarerparop Brxmon,Y WeCTpagercs ClenyonmEM oSpa3oM.
CoUpOTHBIe NI, comne:‘?"“' URip sgayeRESX THAPABAKISCKMX
xpunoft, To npowecrnny TEYOLymyx mavanLrof DenpeccHONNOH
PoEHTerparop nmmqam;aaﬂaﬂnoro MHTepBaa BpeMeHH IEI~
HOfi UOBEPXHOCTH M Npops, ” ¥MXQupyoT nonoxerne ASHpeCONLE-~
HpoTHBIeHER mo ""Plixekh:’f“‘“ nepecYeT IEAPaBIEYSCKEX CO~

= '
gt %
. . . h . [A}
‘Ae Py~ Ha%anbHOe Pan top
‘ CMeXHBIMY g PARX yyecxoe CONPOTHBICHNE MENCIY
P1 ~ HoBoe 3mauey - CTAypMu ceweRAIMHE; -
" Ngpy = Cpenieapupng © THagpapamgecxoro CoONPOTHBICENS;
’ HOnSeMHNX py ¢ THYeRxoe suavenHe rnybuRe NOTOKa
LR M& Ny CMEeXHEMH PaCYeTHEIME



v

. CeveHMSMHE B HatanbEEE MOMEET BpeMeRH;
h p ~ TO e xa xomen pacueTHor'c EHTEpBANA BpeMeHH,
B COOTRETCTBHM C BHUECHCHHSME H3MEHAOT rEApaBIEYECKEE
. COTNpOTHB/IGRHA HA npuﬁopi, pPHOBL BHICTABANIOT HCXOANYM ne—
NPeCCHONEYI0 KpEBYM M IPORSBOASNT HOBTOpHESH NYCX IBAPOHK™
TerpaTopa, Tax HOCTYRAKWT A0 TeX HOP, moxka no HCTEYeHHH
pacYeTHOTD HETepBAZA BpeMEHH EOHEWHLIE xpHBHE [eNpecCHA
IR ABYX MOCTe OBATENBHEIX NYCKaX CoBNAAYT AR 6ynyr Be~
SHAYATENLHO OT/AHYATHLCS OpPYr OT HAPYra. TpaxTE2eCER seob~
XoaAMMO nenare 3-5 npEbnExenHi.

ITpeTox Bojak K Kapbepy ONpenessoT ofseMHEM CHOCO™

6om,

VisMmeHeuse AnENE O6MACTE QANLTPANKE HA BONEIERY, '
PABHYI0 LIHDHHe 38XDOKE, YIHTHBASTCH yMeHbIIeAREM JLEREL
nepsoro 61oxa (ma prc,68 momesenuufi GiioK seuITpHXOBAK),
4To Biewer 3a cobofi NaMeEeBNe BETIHIHHE! BOJIOEMEDCTH H,
COOTBETCTBEHND, HNOWIALAK NONePeYHOrp CeYeH:d nepeoro co~
cyna, Tlepecaer rEapaanEiIecKoro CONPOTHBICHES MENCLY pac-
METRLME CEYCHRIMH B M3MEeHEHHOM M CME@xHOM C puM Onoxax
"OPOR3BOOETCH OO (bDPMyﬂB:

oo Po Mo D27 (B)
higp  b¥ '

roe A x* ~ paccrosmme mexxny pacieTHHMH ceqycHHIMHE B
MGMeHEeHHOM ¥ CMeXNoMm C HmM OuoEax (puc.88)
rBeTCTBYOLIAR Bpe-
AcxonBOR XpPEBCH
a ocyme-

Ibnysennag xpuB&® AQNPECCHH, Ccoo
MeHH OTpaboTEM nmepBofl 3aXOAKH, SBISeTCH
OnS MOeNIHPOBAHEA CheAyoluero HHTepBana npouecc

RS BOOOYOCHOT'O ropEsomTa GOPTOM XapLepa.
gue obnacTH QEAL™

ouHOCTH MOAenH=
ocTpanchEs Oe—

Monenrpopange 3sauRTeABHOR HmO X
_TpankH OPNBOART 06LMHO K yMeHBLUISHRO T
poBaEEs B Hajanbkof CTAJRE Opogecca pacup
UpeccHOEEO# moBepxiocTH, T109TOMY MOJENHpOBAHNE CHARATE
HPORABOAMTCE Ha orpasHienHofi OGNACTH PEALTPALHN, Annna
KOTOpO# NMocnenoBaTenEED HAPALUEBAeTCS mO Mepe BOSpacTa™
‘h,"' npepena pacHpoCTpiHeRHS [ENPecCHH,



NPHUIOXEHHKWE 7

HPEMEp MDJENHPOBAHAS HA CETOYHOM SJeXTPORHTerparope)

MOOEIHPOBAHHE $HIIBTPALIMH K
FOPHU30OHTANBHBIM CKBAXXHMHAM,
NMPOXONAVIMEHM M3 KAPBEPA

Dnd mMoOenKpoBaHHE BrOensercs dparmeny, DrpaREYeH—
161 NApaNIeNLEMME THHEAMHE, HOPMAALHELIME KOHTYpAM NHTA-
HES H CTOEA, KOTOpHE OTBEYAT HPOAONBHOR OCH CKBAXNEAL
R CperfleMy CedYeHH)0 MeXAy Cxpaxxusamu, Bsanoy roro, %IT0
HDTOE NOA3eMHHX Bpd MMeeT NpOoCTpaHCTBeHHHE Xapaxrtep
ToNbKC B 30HE HEHNOCPEACTBEHHOI'O PACHONOXEHHS IOpPHE3DHTANL™
MBX CEBA’KHH, IDH pelleHEH 3afa4d PeKOMEHYeTCH nepexo—
[MTE NOCTEHEHHO HA [BYXMEPHYO, A 3aTeM K HA OJHOMEpRYK
pa3busxy mccrenyemoRl obnacts, [lnmEa 3oEH € TpexMepHOR
pas6GRBXDff NPEHEMAETCR € HEXOTOpuIM 3aHaCOM, ITOOH YIeCTh
BO3MYILEHEe HOTOXA NOASeMHHLX BoA y 3a60f ropH3OHTANBMHX
cxBaxkEH, B xawecTBe noTeHnEANRHOR (DYHKNEE NPEEEMAETCH

V h -

Perurm aanaqy OpE YCIOREH, IYD0 HA xonrype xaprepa H
cEpax<EHRI 11 =0,

IprraToe rpamuvHce YCHOBHe HA XOHETYpPEe IOPHESDHTANBHOR
CKBAXKHHL NPaBOMOWNMO B TOM Cly%ae, xoraa ee neamerp obe~
CrevYHBaeT NOJHER MPONYCK NOCTYNAKINerc B Hee NPHTOKA HOA™
3eMEBIX BOA: B NPOTHBHOM Clly9ae No [UIKEe CKBAXNHL BBO™
ORTCH [NOoNOAHHETEeALHDE CONPOTEB/CGHHe M9 y9eTa ee NpomycK—
Ho#ft cnoCcoGHOCTE,

MopenepoBagre mpoliecca OCYIUeHHS OAHOpPoAHOR BoaO™
HOCHO#f TONUIE Ha YMACTEe 3a/I0XEHHS IOPH3OHTANBELX CXBA~
WHER MoOKeT GHTE pCyluecThBneHp IpH pas3bEmxe ofnacTe dmab-
TPaNWE MEHEMYM HA YPE pana Gnosoe mo seprmxans. Ha ywa-
cTXe TpexmepHof# pa3buBx¥ Monenk upexncramnseTr cobof mpo~
CTPAECTBEHEYI peluerxy SNEeXTPHYeCKHX ConpornsicHsl, coc—
TOSIAY®D H3 TPeX NapanieilbHAX HBIOCKHX CeToK, COeJNNemEEX
Opyr © ApYroM HOCPeNCTROM BEepTEKANBLHHX COUpPOTABICNES,
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3a npenenaMm y9aCTEA PACHONOIKEHES I'OPESOHTANLHOR CKBAIKH-
Hpl NMPOCTPAHCTBEHHAH peHIeTKA NepexOAHT B mIaHOBYIO CeTKY,
a 3aTeM B DAHOMEpHYO HeNo4YKy.

dunpTpANNOHRAIE CONPOTHBJIGHHS N0 XDOpOKHATEe X paccus—
ruBawores no Popmyne (1.7), (pasn.1¥),rme m =AZ opr mon—
cHeTe CONpoTRBAEHER No BoopAHmaTe Y crneayer B aTol dopmy—
ne senmwmEet AX H AY RoMesaTs Mecramu. BeprExanmusie L
TPARHOHHBI® CONPOTHEBICHEN oNpenensiorcs no 3asacumoctu (1.8a)
raoe BMecToAX Noacrasnsercs sensumpa AX-Ay. INoncuer
BpeMeHHbIX CONPOTHBICHER oCylurecTeasercs mo Bupawxeruwo (1.3L

Peuere 3apass noaobuoro BEma ofgaaTenbHo CoUpo—
BOXKA8ETCS NpoBepKofl NPeCTaBHTeNLHOCTH SNCETPOMOLENH,
KoTopaf 3axjiovaeTcs B yCTAHOBKe COOTBETCTBHS IiyGuH moTo-
Xa ¥ pacxona B HaType H Ha MOIe/H HA HAUANLHBE MOMEHT
BpeMeHH,

IMonoxxeHre nenpeCCHCOHEOA NMOBEPXHOCTH H& CETOYHOM
SNEKTPORHETErparope clneayeT (PHKCHpPOBATH NPH IMOMOLUE CHe—
IHAIBHBIX Y3JIOBLIX TOYEK, KOTODLIC COEOHEMOTCA C y3/laME
aNMexTPoMOAenH HOCPeJICTBOM “BHCSYEX" BepTHKANBHBX COIPO™
TaBnenwi, [Ind sToro noTeHOHANN Ha H3BeCT .bifi MOMEHT Bpe—
MEeHM HOOAITCH HE BpeMeHHHe CONPOTHBJ/ICHES, KOTOphHie Coe~
AeHeHs Taxye COo CAeNHANBHLIME Yy3JIOBEIMH TOYKaAMH, B mEx
B OpOBOOMYCH CHATHE 3HAYeHHH HOTeHOHANDR 4Y2pe3 HHTepBan
ppemenn AV ,

Yrobel m3Gexkare nedopmManufi NenpeCCHORHOX NMOBEPX—
HOCTHE OpH nepexofie ee C BepxHero pIna OnoxoB B Huxeie~
Kaunl, HeobXoAMMD BBEINEPIKATE TOYHOES COOTBETCTBHE MeX—
Ay HaYanbHO# CXeMOoff 3NeETPOMOLOENnH M CXeMOol H& MOMEeHT
Bpemen® 1 ., OHo MoxeT 6uiTs OoCcTHErRyTO (IpHE NoCTONMNEOM
pasbmpxe Ha OGNOXE N0 BEePTHEKANH E (PHKCHDOBAHHOM BLICDTHOM
UONOXKEHAE HeHTpoBR ONoKOB nepBoHavanbuol pa3bEBkE) CO~
OTBRTCTBYOILHEM MCKMIOYEHHEeM N3 CXeMul SAeKTPOMOAenH siiex—
TPHYECKMX CONPOTHBICHHI, :

Korza sHanenwe noTemneana ®» cedenuu 1 (pEc.B89) 6y~ ,
OeT CoOTBeTCTBOBATH BHICOTHOMY IONOXKeHMIO Yy3ja0Bol Touka 1,
BePTHEKA/ILHOE CONPOTEBACHHE 1-1" orxnowaercs u BpeMeHHDe
CONPOTHBACHHe H3 y31a 1 nepeHoCETCE B y3en I:

ONeXTpHYECKDe CONPOTHBeHHe MO XOOpAMHATE X Mex Iy
cewernem 1 ® yanosofi roukofi 2’ Syner dyHKuROHMpoBaTL HO
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z Tex mop, HOKA NenpecCuoR-
Ha$ OOoBepxHOCTE He 3afMer |
nonoenre 1Y, HPE XOTDpOM
MOILUHOCTSH HNOTOKR B npepe—
Jax BepxMero pspa Gnoxom
{(mocpeniie MexIY COYeH:E g~
ME 1-2) psmEa Hymo,

PeuiedRe 3apavi NpPoBo—
auTes U0 MeTOMEKS, M3jo-
weuof B rpaee 11,§ 2,03
(pasnm.1¥Y).

IIpx aToM mepecwuer Bep—
THESIBERX SNeKTPEIeCKHX
COUpPOTERNICHEHA OCYyLIECTB/IA—
Prc.68. Cxema x vomenupoBanmio €TCS Do SaBECMMOCTH

FOPESORTANBHEIX CKBAXHH,

LI LT
A Zo
- SNeXTpPHYeCKDe CONPOTHBICHEEe BA& HAYAIBEMHE Mo-
MEHT BPEMCHHE;
02, - paccrosuue mexay ysnoBsME TOSKAMH O BepTH~
Xan¥ B HavanbAul MOMEMT BpeMeHH;
-'3Zt ~ TO e HA KOHedl PACYETHOrD MNTEepBana BpPEeMeHE,

R = ’ (C)

rne Ru

Mparox x- GopTy XKapbep& R K IOPHSDHTANLHDA CXBakuie
Onpénensgerca no SaMepaM CRABL TOK&, DPOTEEARILEry Yepes
COOTBETCTRyIOMIMEe SNEeKTPHIECKNEe CONPOTHE/IeRES, [{nf wocrpoe~
HES CHODOAMHAMAYECKOH CETER HA XaxXoA-aMGD MOMOHT BpeMeH:

SHAMECHMA NOTEHNUA/OB CHHMAKTCH BD BCeX yanax sNeKTpoMo—
. Aeny,
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COOEPXAHHE

Crp.
PA3OEN W, PHUNTBTPALUMOHHBLIE PACHETRKL OCY~
IWWEHHA KAPLEPHLIX ITOJ/EH. -
BBOOBHAC o 4 v v o o + ¢ o o o s o « 2 28 o + 2 » « » = = 4

IF'nasa 1, O6wge BoIDOCH DEALTPAANOHMSIX pacHe-
TOB. :

§ 1. I'enpoaunaMudeckad XApaAKTEpHCTHEA Opouecca
OCYLUEHHA & o o o s o « = o = = = s = o + » = » « » 12

§ 2. 3ansud bunsTpaUEOHHEIX pPacYeTOB HpoEecca
DCYWIEHHS . . . . o « 4 o v s e e e e s e 13

& 3. OcCHOBHEHEe RACXDOAMME MAHHLIEe ANE (QHALTPANMOHHOIO
pacdera H COCTEBNEHAZ TPHPOAHON IEApPOreolord—~
geCKOl CxeMuel , . . . . . . . s bl e o ool 14

§ 4. Tanmsauus ycnoBuit DPUNbLTPANEKM ¥ onpededsiesne o6~
HieA pacyeTHOW CXeMBl 4 -« « o . « . o« o « o s 18

8 5. PexoMedfyeMulji OOPSOOK PUALTDANEOHHSIX pacie~

TOB HIpOHECCA OCYILEHHR KAPLEPHOrD UG/, . . . . 28
I''nasa [1. Meroas CXeMaTH3alWE YCAOBU# PHIb—
TpALKH,
8 1. BelneneHHe pacUeTHHIX JAGHT TOK2 . . . . . . . . « 28

§ 2. I'lpuBeeude MAAHOBITO NDTOKA K WILCKOMY O1HO™
MEPHOMY o o + = = = = s s s = = = s = & « « =« N 29

§ 3, INprauun “Gonbuiorc Koioaua” H Be/HYHHA YCNOB-
HOT'O pajHyCa BJIMEHEY , . . . . . it e e e 31

§ 4, Onpenenenre upuBeaesH IrD PANUYCSH Hapeepa R
OPSHAXKHON CHCTEMEL o + & « + « « = « & = = + = . 37

8 5, lNpreencire 1EOANODPOAHLE B PHALTPAUMOLHNIM
OTHOTUOHUM TOMUl K OAHIPOAHBIM. . & + = o « o« « » 38

§ B. Tpupemennc HauopHO—5e3uANOPHOH (QHALTPANEE K
HANDPHOMY' Wi¥ Ge3HAUOPHOMY ABHMENHIo, . . . 44
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} 7. ¥Yv¥er yxnoBa u BORANCTOCTY no:mynopa B ycnnnanx

Gesnanopuoit GhAnkTPanEN .

Cnasa [. Cooccber yiera B CXeMATH3AuUHH HA

BHYTDEHHEX rpeHunax obnactz dmnsrpanux (=a non'rypax

KaphePoR H peHas HEX YCTPOACTB).

§ 1, 3amena panoB CEKBa)KHH (QHEKTUBHSIMH TpaELIEAMH
{(Meron HHNBTPANROHHHX COIPCTHBICHHH)

§ 2, lpueenehye HecoBepuieHNnkXx Buipaborox ¥ coBep~

edEsM, YU9eT HECOBepLIUCTBA [APeHa)KHorp EOH—

Typa. . -

. .

.

LI

2, Yuer BenEYHEHL YUAaCTKA BSICAYHBAHME . . . . . .

§ 4, Yyer conpoTRBACHHA DUALTPOB ¥ HeCHYaAo-TPABEEMO—
'O SANOMAHHT: IS CKBAMHHEL ,

.

§ 5. O Bogo3axBaTHOR CIIOCOGHOCTH CKBAMKHEMBL . . « «

IFnemna
HaiM BopaborkamM .

§ 1. Pacdern ycraioBHBuieilCH (PHNLTPANRK B THIOBHIX
YCIOBHTOX , . .

. =

1¥. Pacuern dunLTPAOHE K OTKPHTGLIM I'Op—

B 2. Pacserur yoraHoBdsiueficR (DHABLTDAOEH B CIOMHRIX

YCROBUSIX .

§ 3, Pacuer deyCrauoBRBiIeficE DOHILTPaTHK B UpoCYefi~
LigX YACTHHIX CAy9adx .

§ 4, Pacuer HeycTaHoBuBiUe#iCS (DEABTPAUMH B CHOMHBIX

yCAoBHEX

.

.

-

§ 5. YuerT HeKOTOPSIX AOHONHETSALHLIX (hAXTOPOB . . , .

TCnana

CKDAX>KHH

Y. @rasTpagHOoHHAE PACHET IPERANCEBIK

~

§ 1. PacyeTws ycranoBuBUIeficA JEALTpPSAHA B THIOBLIX
YOACBMAX . . .

§ 2. PacuaTsi ycTasoBuBlie#cH DHNLTPANHE B CICMKHBIX

21C

YCAOBYAX .

.

45
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