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33KPHITOrO rOPU3OHTANLHOTO APEHAXA Ha Me-
3emasx. Lens

nosiwenue addexTUBHOCTN paboTh ApeHa-
Xa. [ins 3TOro uamepeHue rpaguenTa Hanopa
BEAYT B 30HE KOHTAKTA IpyHTa U ApeHb. Mo

a=A-Y*, 7 ake-

2

HYIO YCTORMMBOCTL FPYHTOB MPUAPEHHOR 30-
Wi, rie Y - rpanveHT Hanopa: A v & - nocTo-
AHHLIE BEAMMMHEL ANA KaXAOrO rpywTa. Mpn
pacyeTe ApeHaxa HeobXOAMMO YuWTLIBATH,
4TOBL pacueTHLIA rpanwem Hanopa (Ypac) 8

30He rpyuTa H Kpu-
TMYECKWI rPAaMeHT HANOPa (vx.,). B wacTHo-
CTW, ANS NECCOBMAMBIX  CYFIMHKOB  Ypac
LONKEH BbiTh MEHBLIE AN PABHbIM YETLIDEM.
CoxpaHeHue 3TOrO PaBeHCTBA AOCTUraeTcs
nyTeM BBEAGHUS B PACHETHbI NAPAMETP Ape-
HaXa NONPasoYHOro ko3pduumenta a. lo-
NydeHHas npuITOM 3aBUCUMOCTL ANA
NECCOBUAHBIX CYTANHKOB MMEET CeayiolLni
g Kt = 23 * KoY’ Buigog o Tom, uto
TPEBYETCA yMEHLLIUTL PACCTORHME MEXAY
[APEHAMM CAENAH Ha OCHOBAHUW CNEAYIOWEro:
M3BECTHO, UTO GAKTUHECKME FPAANEHTE HANO-
Pa B NPUAPEHHOM 30HE MOTYT AOCTUNL 3HAUM-
TenbHLX BenuuuH. Mpu paboTe ApPeHa.c
TaKMMU TPaAUEHTaMW HANOPa, HanpuMep, B
NECCOBUAHBIX CYFAMHKAX PACHETHBIRA KOIGHY-
UMEHT GUALTPALMN TPYHTA YMEHBILAETCA B He-
CKOALKO Pa3, @ CNEAOBATEALHO, YMEHBWMTCH 1
MexXAay ApeHamu. 2 un.

NEepUMEeHTansHo, ] -

3aKPHITOrO FOPU3OHTaNLHOTO APEHAXA HA Me-
NUOPUPYEMBIX 3EMNaX.

Lensio uaoBpeTeHns RBnsieTCs noshie-
HMe 3OGEKTUBHOCTU PaBOTH APeHax@ nyTem

CyuwiHocTs cnocoba 3axnioyaertcs 8 cneay-
owem.

OueHKka QUALTPAUMOKHOA YCTORMBOCTH
FPYHTa XaPaKTEPU3YeTCA KpUTUYECKUM FPaaU-
€HTOM Hanopa Yp, KOTODHIA YAOBNETBOPAET
pasencTay Ko = Ki. 370 paBeHCTBO COXpaHseT-

CTPYKTYpHO#R ©8 AV NPY UALTPALUAM C FPAAVIEHTOM HANO-

rpywHTa. pa‘ CMNOBOE BO3AEMCTBNE KOTOPOTO HA FPYHT
Ha ¢ur. 1 ko~ ero i np B
spduumenta q:vmwpauum OT aKTMBHOM NOPYU- can:mx Mexay cvpyxryp»«um anemenTamm, a
crocTu: Ha dur. Py Wanopa, cuno-

a ot rpapveHTa Nancpa.

s0e sosnencmme XoToporo npeakiaer npow-
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HOCTb B CBA3SX, PA3BUBALTCA NPOUECC AeHOP-
Mauuu,
KonuecTBeHHOM XapakTepucTUKoM b=

IKcnepuMenTansHo yCTaHoBReHa 3aBu-
CUMOCTL BOAONPOHMUAEMOCTU rpyHTa Ko OT
€50 aKTMBHOWM MNOPUCTOCTY Maky:

TPAUMOKHOR YCTOMMMBOCTY FPYHTA CRYXUT N0~ Ko = AmEs
Ka3aTens a, KOTOPA ONPEAGNACTCA MO 5\ 1o asarens 3 o rpasuenta Hanopa
3aBncuMocT o
a=AY",
- FAE A MG~ NOCTOAHHEIE BENMYUHE ANA KAKAO-
MokaszaTens a MOXHO YCNONLIOBATL Kak fo rpynTa.
NONPaBOYHLI KOSGOUUMEHT K pacuerHoMy Ko- 10 TpM NpOBEACHUU UCCTEROBAHMT YCTaHOB:
S UUMEHTY GUNLTPALINM TPYHTA Kpac (/cyT): NIEHO, YTO GUNLTPAUUOHHAN YCTORUMBOCTH
o rpyma a aBnsercs dyHxuven rpagvenTa Y
Kpac =—=+ noToKa, uaMep 830-
DUNLTPALMOHHO YCTOMIMBLIA TPYHT UMe- He KOHTaKTa ecTeCTBEHHO (rPyHTa) v uckyceT-
€T nokasaTens a, pasHui eauHiLe (3 = 1). 5 BeHHon (apena) gas. ta 3asBuCUMOCTL UMeeT
TMpu Hanuuuu npouecca cyddoanu, KoTo- B8R 3
it b a=AY%,
4acTVLY U3 NOP FPYHTA, NPV 3TOM yBENUUMBAET- rAe A U O — NOCTOSHHLIE BENWUYUHBI ANSA KAXA0-
Cf1 COCTaB €ro aKTUBHLIX NOP, HapyLIaeTca pa- r0 TPYHTA, ONPEAGSIEMbIE PACHETHLIM NyTem
BEHCTBO pa“naecm nokagayenb Ke 20 npu annpokeuMauum onbITHEIX AaHHLIX 10 3a-
obuero euaa (napHas koppens-
Mpu paasmwm npouecca crpymvpuuu uwa).
KOTOpHIA lpu Hanuuvm npouecca cyddoanm, KoTo-
(noa M poiin BLIHOCOM 4acTUy U3 Nop
4ECKUX CUN) CTPYKTYPHLIX 3NeMeHTOB (wacTuy, 25 [PYHTa, YBENMUMBAETCS COCTAB €ro aKTUBHBIX
arperaTos, Mo/yarperatos), CNaraioumnx cKe- nop, nokasarens Kt ysenuuvsaertcs, a nokasa-
net rpyHTa, 8 oHun Mpu poL
COCPEA0Ta4MBAIOTCS B TPeAenax MeHsllero CTPYKTYpHO# AedopMauui nokasatens Ki
obvema, Npu 3TOM ysenuuusaercs ero obuem- 3 ay N
Ha% Macca, YMeHLLIAETCs COCTaB akTUBHLIX nop 30 DKCMePUMEHTaNbHO ONPEAENeHHEIE SHaUeHUS
{(nopw, anametp KoTopeix Gonsiwe 0,003 M), BEAUUMH Yp MOATBEPXKAEHH TEOPETUUECKM.
HapyLiaeTca paseHcTso, nokasarens KiyMens- M p um e p. YcTaHoBNEHO, 4TO KpUTUE-
WaETCs, N0KA3aTENb @ YBENVUMBALTCR. CKUIA FPAAVIEHT HAanOPa AN NECCOBUAHBIX CYF-
J1nsi OUeHKM GUNLTPAUNOHHOM YCTORUUBO- mhkos pasen veteipem (Yp = 4). Tipu atom
CTV FPYHTa GUALTPAUMA BOAL Yepea ero nops 35 rPaaveHTe Hanopa rpyHT GUNLTPALMOHHO YC-
OCYWECTBASETCA C PA3NNUHLIMIA TPAANEHTAMI TOWuME, NOKAZATENb 3 PABEH EAMHNLE,
Hanopa, KOTOPbe UMEHAIOTCH B CAEAYIOLLEN fpy GpunbTpayuu BoAL Yepes Nops Necco-
rpanauwi: 1,2, 4. 6,8, 10u T4, BUAHBIX CYTNMHKOB C.rPaUEHTOM Hanopa Go-
ueHke o nee 4(Y > 4) B rpyHTe pa3susaeTcs NpouUECcC
HOi YCTORUMBOCTY rpyHTa NPOROAST Cheayio- 40 "CTPYKTYpHOI AedOpMaLwy, a 3TO NPUBOAUT, B
wwmm 0bpasom. wrore, ]
B npubope! - 30HL C
eTcs FPYHT © uc- uto duneT-
XOAHLIA KO3GOUUMEHT dunbTpaumm rpyHTa Ko PauMoHHOE COMPOTUBNEHME MOTOKY rPYHTO-
14 €70 aKTUBHAS MOPUCTOCTL Maxr. PunbTpaun- 45 BX BOA, UTO B CBOIO OYEPEAb HE YUUTHIBAETCS
OHHbEe npubopsl K p npu Npoek Apenaxa,
HaNOPHLIM COCYAaM, KOTOPHIE roynTa xapakrepu-
Ha HYXHOM BEICOTE NS ayercs xoTo-
HOFO FPAAUEHTa HANOPa ANS GMALTPALMM BO- Phit B CBOIO OMEPEAb SBNSIETCA PACHETHLIM
A 4EPe3 Nops FPYHTa. 50 napameTpoM ApeHaxa, ¥ NPU YMEHbLIEHUM KO-
Bo Bpems 3KCnEpUMENTa BelyTCS uame» &
penns obLema NPOGMNLTPOBABWIENACH b CH MEXAPEHHDE PaCCTORHUE, a 3TD BReveT 3a
eAVHULY BDEMEHU, TEMMNEpaTyps! 3T0ro cvoxa. coBon ysenuyeHne NPOTHXKEHHOCTH ApeHaxXa
nbeaomeTp Hanopa, watra nnowaau.
n 55 Mpu pacuere ApeHaxa HEOBXOAUMO yuu-

Hauano

THeaTh, YToGH PacYEeTHIA TPAAMEHT Hanopa
30HE FPYHTa He npesbiwan

ne ¢ B rpynTe
nOKaJaTeI\L xoadpduumenTa Ko u aKTusHyio
NOPUCTOCT Makr.

KPUTUHECKWA TPAANEHT Hanopa Yp:
pac & Yap.
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B 4acTHOCTW, ANS NECCOBMAHBIX CYFANH-
k0B Ypac BONXKEH GuiTb MEHbLE N PapHLIM
HeTHpEM.

CoxpaHeHue 3TOro paBeHCcTBa JOCTUra-
©TCS BBEAGHWEM B PACYETHHIA napameTp
ApeHaxa (ko3 duuuenT dunbTpaumn) nonpa-
BOUHOTO KOIBHULMENT ;.

Ke=2,3 KorY 0%,
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CYFMMHKaX PACHETHHIA KOIGOULMEHT PUNLTPa-
LWV FPYHTA NPUAPEHHTH 30HH YMEHBWAETCA B

€Al U PACCTOSHNE MEXAY APEHAMU,

Dopmynausobperenusn
Cnocob oueHKkM PUALTPAUMOHHOR YCTOR-
“MBOCTY FPYHTOB NPUAPEHHON 30HM 3aKPHTO-

3aBUCUMOCTB NONYYEHa ANS
e

ro 0 ApeHaxa,
r Hanopa,0TAUYa 0~

nec-

COBUAHOTO CYFAMHKA NyTeMm BBEACHNA B GOP-
a,

WWACS TEeM, YTO, C UEnbid NOBHILLEHNS
pabotu apenaxa, rpagvedt

myny nonp X
BuiBog 0 ToM, uTo Tpebyetcs yMeHbumTs
PaCCTORHWE MEXAY APEHAMW, CABNAH HA OCHO-
BaHUU Cnepyloulero. M3secTHo, 4To daxTude-
CKME FPAAMENTH! HANOPa B NPUADEHHON 30HE
MOTYT ROCTMFaTh 3HaUUTENbHEX BenuumnH (30 n
6onee). Mpu paboTe Apenaxa c TakuMit rpagu-
€HTaMu HANopa, HaNpUMep, B NECCOBUAHLIX
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HaN0pa U3MEPSIOT B 30HE KOHTAKTA TPYHTA U

ApPeHH, 3 $UNLTPBUUOHHYIO YCTORUN-

BOCTb FPYHTOB OUEHUBAIOT NO 33BUCUMOCTH
a=A Y%,

rAe Y = rpaavienT Hanopa, A u @ ~ NOCTOAHHLE

BENVUVHL ANSl KAXAOTO FPYHTA.
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