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I. BBEnEHHE 

O~oa H3 OCHOBHHX npoO~eM, C KOTOpUMH llpHXO~TCH'CT8~8TbCR 
B npouecce ·no~OTOBKH K pa00T6 3KCTI6pHM6HT8RbHHX YCTBHOBOK, 
HCTIO~b3YromHX B OO~biDOM KQ~qecTB6 TI~aCTHKOBH6 TpyOKH C pe3HCTHBHHM 
TIOKpHTH6M K8TO~a, H~H6TCH npoO~eMa BH0opa'pa0oqea ra30BOa CM6CH. 

ra30B8H CM6Cb ~ORmHa oOecrre~aTb CTa0HRbHYID H H8~6mnyiD paOOTY 
~eTeKTopoB B HYmHOM pexrnue B TeqeHHe ~~Te~bHoro BpeMeHH. KpoMe 
Taro, ~~R YCTaHOBOK, HCTIO~b3Y6MHX B 3aKpHTHX TI0~36MHHX 3a~ax, 

cymecTBeHHHM HB~HeTcn·rromapoOesorracHocTb rasoBoa cMecu. Bee 3TH 

TpeOOBaHHH B TIO~oa Mapa 'npe~HB~HIDTCH K YCTaHOBK6 n&n~M, r~e 

TI~aCTHKOBH6 TpyOKH HCTIO~b3YIDTCH B KaqeCTB6 ~6T6KTOpOB a~HHOrO 

Ka~opHMeTpa111 • Pesy~bTaTH ucc~e~oBBHHa pas~~x rasoBHX cMecea 

npe~CTaB~6HH B H8CTOHID6a pa00T6. 
nnR usyqeHHH H6KOTOpHX ocoOeHHOCTea paOOTH a~oHHoro 

Ka~opHMeTpa B npouecce TIO~OTOBKH K TIYCKY YCTaHOBKH n&n~M HaMH OH~ 

COOpaH MO~~b Ka~opHM6Tpa B KOH~ypaUHH, M8KCHM8~bHO TIOBTOpH~ea 

pea~bHYID. B ~aHHoa paOoTe npHBe~eHH pesy~bTaTH ucc~e~oBaHHa o~oro 

H3 npoUSCCOB, KOTOpHa H600XO~O Oy~eT yqHTHBaTb npH npoBe~eHHH 

3KCTI6pHM6HTOR - npoU6CC8 paCT6K8HHH 3apH~a B~O~b TIOB6pXHOCTH 

~6T6KTOpOB. 

2. ~CCJIE.UOBAHWI HEI'OPKJ~ rASOBHX CMECEM .UJIH JlETEKTOPOB 
A,llPOHHOrO KAJIOPMMETPA 

Hauoo~ee pacnpocTpaHeHHHM ,BapnaHTOM rasoBoa CMecu ~~H 

n~acTHKOBHX TPYOOK HB~HeTcH cMecb, co~epmamaH O~aropo~ ras (Ar) 
H o~ u~ HecKO~bKO racRIDHX ~oOaBoK (yr~eBo~opo~. 002 )12- 51 • 

00pa3~ TaKHX CMecea- Ar:Isb B COOTHOill6HHH I:3 n'Ar:C02 :Isb I:6:3 

HCTIO~b30Ba~Cb npH HCC~6~0B8HHRX ~6T6KTOpOB n&n~M. Ha puc.I 

npHBe~eHH OCHOBHH6 xap8KT6pHCTHKH ~6T6KTOpOB ~~H rasa Ar:C02 :Isb -

3aBHCHMOCTb OT HanpHmeHHH HaHOO~ee BepOHTHOa B6~ sapH~a, 

COOupaeMOrO C aHd~oa npOBO~OqKU OT ~- HCTQqHHKa Ru106, H cqeTHaH 
xap8KT6pHCTHKa, TIQ~qeHHaH Ha. KOCMHqecKHX ~qax. QqeTHaH 

xapaKTepncTHKa npHBe~eHa ~R ~yx noporoB perncTpaUHH - I u IO 
~. KOTOpHe .COOTB6TCTBYIDT TI6p6X0~8M B HaCHID6HHHa nporropUHOHa~bHHa 

u caMoracnmrracH CTpHMepHHa pemHMH paOoTH ~eTeKTopoB (onpe~e~eHHe 
HaCHID6HHOro nponopunoHa~bHOro.pe~a CM. B161 ). He~OCTaTROM 3THX 
cMecea c~e~eT CqHTaTb TIOBHmeHHoe co~epmaHHe ·usoOyTaHa, KOTopoe 
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TipKBO~T K HapymeHHID YC~OBHH nomapo69SOITaCHOCTH: OTHOill9HH9 
06~9lJHOrO CO~epmaHHH roproqero rasa K HeroproqeMy ~0~0 6UTb M9H89 
0,~06 ,n.na cMece"ll: c uso6yT8HoM171• KpoMe Toro. 60JJhmoe co~eplKBHHe 
BUCOKOMOJ19KYJJHpHHX C09~9HH"ll: B YCJJOBHHX .CHJJbHOTQqflHX CTplmepHoro 
HJJH HacumeHHoro nponopUKoHaJJbHoro pelKlmOB pa6oTu cnoco6cTBYeT 
6HCTpoMy."CTapeHHID" ~9T9KTOpoB Sa-cqeT nommepH38UKH yrJJeBO~OpO~OB 
H8.HX BHYTp9HH91!: ITOBepXHOCTH/a/. llO&TOMy MH ITOITUT8JIHCb H81l:TH 
raSOBYID CM9Cb .C M8JJHM C0~9plK8HH9M uso6yTaHa (M9H99 IO%). 

MSM9p9HHH TipOBO~JIHCb C·UCITOJJbSOBaHHeM CT8H~apTHHX ~9T9KTOpoB 
~~M ~JJUH91!: 3,6 M. 0HH npe~CT8BJJHIDT C06o"ll: BOC9Mb KB8~8THUX HqeeR 
pasMepoM 9x9 MM • _noMerneHHHx B o~ rasoBH"ll: o6~eM. OTMeTHM, qTo 
HCITOJJbSY9MH9 TpY6KH HM9JIH S8MKHYTYID reOM9TpHID, TO 80Th K8TO~ 

OKpYlKaJJ aHo~yiD npoBo~oqRy c qeTupex CTOPO?· B ItaqecTBe aHo~a 

HCITOJJbSOB8JJ8Cb Cu:Be npOBOJJOKa ~aMeTpoM 81 MKM. 

< 
~ c 

10 2 

~ 10 
0.. 
ro 
(") 

3.4 

•10 
3 

Ar:C02:Isb 1:6:3 · 

o,o 0 

0 0 

3.8 4.2 4.6 

Hanp~>KeHHe Ha aHOAe, KB 

=r 8 c-------------------------------. 
'- 7 
= ....... 6 
........ 5 

~ 4 
r; 3. 

~ 2 
g 1 

ooo~a.oo~R~.6..6.
6 

a. v Q 

~ 0 
3.25 3.75 4.25' ; 4.75 

Hanp~>KeHHe Ha aHOAe, KB 
''· 

Pllc.l. 0CHOBHH9 xapaRT9pHCTHKH .. ITJI8CTHKOBUX 
TpYOoK. no~qemrue ·. · ~H · ncnoJJ~soBaHHH 
raSOBO"ll: CM8CU_ Ar:C02 :lsb B CO?THOill9HHH 
1:6:3. BBepxy - S8BHCHMOOTb OT H8I1pfllK9HHH 
H8H60JI99 B9p0HTHO"ll: B9~ S8pH~a 0 
aHO~O"ll: npoBOJIOqRH, BHHSY - . oqeTHaH 
X8p8KT9pHOTHK8 (RpylKKH OOOTB9TCTBYIDT nopory 
perHCTpaUKH I nKJJ, TpeyroJJhHl'IKH - 10 nKJi). 
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PHc.2. To lK9, qTo H Ha puc.I, ~JJH C0
2

• 

B pH~e ny6JJHRaUK1!:~9 • 10/ TipHB9~9HH ~8HHH9, CB~9T9JibCTBYIDmH9 0 
BOSMOmHOCTH pa60TH H9KOTOpHX THITOB ~9T9KTOpOB B CHJibHOTOqflHX 
p9lKHM8X C HCITOJJb30BaHH9M raSOBHX CM9C91!:, H9 C0~9p1KamKK 

opraHHqecRHX ~06aBOK. O~aKO p9SY•1hT8TH CHJJbHO 38BHCllT OT 
KOHCTpYRTHBHHX OC069HHOCT91!: ~9T9KTOpOB, ITO&TOMy ~906XO~O 6HJJO 

TipOB9pHTb &TH BilBO~ ~JJH HCITOJJhSY9MHX H8MH TpyOOK. Ha pHC.2 
. TipHB9~9HH peayJJbTaTH, no~qeHHHe ,nJIH ~9T9KTOpoB, paOOTalO!l\HX Ha 

qucTOM C02 • a Ha pHc.3 npe~cTa~eHa cqeTHaH .xapaKTepHCTHRa ~JJH 

rasoBO"ll: CM9CH Ar:C02 B CO~THOID9HHH 5:95. ~0, qTo B qucTOM C0
2 

He y~aeTcH ~oc~b nepexo~a B CHJJhHOTOqflll"ll: pelKHM pa6orn. KpoMe 
TOrO, ~JJH 009HX CM9C91!: xap8KT9pHO OTCYTCTBH9 ITJJaTO cqeTHO"ll: 
xapaKT9pHCTHKH, o6yCJJ0~9HH09 ITOH~9HH8M 60JibiDOro qHcJJa 

ITOCJJ9KMTIYJJbCOB. TBKHM 00pa30M, B HCCJJ9~9MOM BapH8HT9 ~9T9RTOpOB 

H9 y~a9TCH HCITOJJb30BaTb ras 69S opraHHqecKHX'~o6aBOK. 
Ha pHc~4 .npKBe~eHH cqeTHHe xapaRTepHcTHKH ~eTeRTopoB, 

pa6oTaiDmHX Ha rasoBHX ·cMecHi c oprBHHqeCKHMH ~oOaBKaMH, o~aKo 

~OJJH HS06yTaHa 6H~a ~CHPOB8Ha Ha ypOBH9 9%, qTO 06ecne~aJJO 
noJKapoOesonacHocTb rasa. Ma npKBe~eHHHX ~aHHHX B~o. qTo cM9Cb c 
~OJJ91!: aprOHa OT 0% ~0 5% MOlK9T 0HTb HCITOJJb30B8Ha B KaqeCTB9 
pa6oqe"ll:, ocoOeHHo npH paOoTe B HacameHHoM np6nopUKoHaJibHoM peJKHMe. 
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,l!JJH rasa Ar:C02 B COOTHOID8HRR 5:95 .(KpYlKKR 

- nopor perncTp8UHR I nKJJ, rpeyroJJhHRKR 

IO nKJJ). 
•10 

3 
.-----~~--------------

2 7 
= r-....... 
,; ,_ 
Q) 
:r 
u 
.D ,_ 
'-' 
0 
0... 
0 

"" '-' 

=r 
'-

·= r-....... 
,; ,_ 
Q) 
:r 
'-' 
.D ,_ 
'-' 
0 
0... 
0 

"" '-' 

=r 
'-
= r....... 

6 

5 
4 

3 

2 

1 

0 

•10 

7 

6 

5 

4 

3 

2 

0 

•10 

7 

6 

5 
,; 
:;:; 4 
[; 3 

~ 2 
'-' 

a 

3.6 

3 

6 

I~ o 

3.4 

3 

B 

A 

0 "' 0 0 0 R A 
o 0 0 A 

.. "' 
4. 

0 

A A 

3.8 

A 

"' 
C02:Isb 91:9 

4.4 4.8 

0 "' 0 
0 & e ... 

Ar:CDc:Isb 2.5:88.5:9 

4.2 4.6 

0 

o a X 4 .. 

Ar:CDc:Isb 5;86:9 
g_ · r o-e o ~ c 

'-' 3.4 3.6 3.8 4. 4.2 4.4 

HanpR)t(eHHe .Ha aHOAe; KB 
PRc.4. To me, 'ITO H H8 pnc.3, .l!JJH 'r830BUX 
CM8C8~ C HCITOJJh30B8HR8M H30CJYT8H8: a -CM8Ch 
C0

2
:lsb B COOTHOID8ID1H 91:9; d - Ar:C02 :lsb 

'2,5:88,5:9; B -Ar:C02 :Isb 5:86:9. 
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K8K YlKEI OTM6'l8JJOCh, r830B8H CM8Ch ,l!OJJlKH8 . OCJ6CIIe'lHB8Th 
B03MOlKHOCTh ,Z!OJJrOBp8M8HHO~ CT8CJHJJhHO~ p8CJOTU vOJJhiDOrO '!RCJJ8 

,l!8T8KT0pOB B BUCJp8HHOM peJKRMe. MCCJJ8,l!OB8HllH T8KOrO po,Z!8 vUJJR 

rrpoBe.neHH B OMHM Ha rrporornrre MO.ztYJJH UHJJHH.l!PR'lecKo~ qacrn 
a.npoHHoro.KaJJopRMerpa ~~M1111 • UeJJhiD &TRX nccJJe.ztoBa~ duJJ 

l10).160p · YCTOi'iJ1f!BOPO ·· pe"':mla p8CJOTU ,l!8T8KTOpoB H8 ra30BUX CM8CHX C 

M8JJUM CO,Z!8plK8Hll6M HSOCJYT8H8._ 0dut8EI 'lHCJJO ,l!8T8KTOpOB B OCH8Ul8HHOM 

MO.l!YJJ8 COCT8BJJHJJ0.2!8. B rrpouecce .paCJOTU perncrpnpOB8JJCH no~ 

TOK, ITOTp8CJJJH8Mlltt MO,l!yJJ8M, . C O,l!HOBp8M8HHUM KOHTpOJJ8M. B8JJR'!RBN 

38pH.l!8 OT IIpOXOlK,l!8HRH KOCMR'l8CKRX MIDOHOB. 

Ha pnc.5 TipRB8,l!6H8 S8BHCRMOCTh TOK8 OT Bp8M8Hll ,l!JJH. ra30BO~ 

CM8CR CO~:lsb 9!:9 npR paCJO'l8M H8TipHlK8HRR ·4,5 KB. OHO. vl:lJJO 

s, 
I > 

<( 41 
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1- 1 . . 

0 6 12 1B 24 
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PRc.5. 3aBncRMocrh 

.l!6T6KTOp8MR.MO.ztYJJH 

OT Bp6M8HR. ras 

H8IIpHlK8HR8 4,5 KB. 

TOKa, rrorpedJJHeMoro 

a.npoHHoro KaJJopRMerpa, 

902 :Isb 9!:9. Pauo'lee 

BUdp8HO, 11CXO,l!H RS Tp8CJOB8HRH nOJJY'l8HRH CHrH8JJ8 CO C~8MHOro 

9JJ8KTpO,Z!8 OT TipOXOlK,Z!8HRH 'l8CTHUU C MHHRM8JJhHO~ HOHRS8UR8~ OKOJJO !Q 

rrKJJ, T.e. H3 OCJJJ8CTH H8IIpHlK8~, COOTB8TCTBYIDUl8~ C8MOr8CHUl8MYCH 
CTpRM8pHOMY pelKRMy. ~8p83 24 '!808 H8np8pUBHO~ pavOTH TipOHSOIDJJO 

OTKJJID'l8HR8 BUCOKOBOJJhTHOrO TIRT8HRH no np8BUlli8HRID TOK8. ITpH'lHHO~ 

&TOrO CJUJJ BUXO,l! H3 CTpOH O,l!HOrO H3 ,l!8T8KTOpOB S8 C'l8T neperop8HRR 

8HO,l!HO~ TipOBOJJO'lKH. T8KH8 JK8 HCTIUT8HRH CJUJJH TipOB8.l!8HU ,Z!JJH CM8CH 
Ar:C02 :Isb 2,5:88,5:9. ~epes 35 'l8COB ITOCJJ8.l!OB8JJ 8H8JJOrH'lHU~ OTK8S 

eme O.l!HO~ rpydKH. T8KRM odpasoM, rrpHBe.zteHHUe pesyJJ?T8TU eme pas 

CBH,l!8T8JlhCTBYIDT 0 TOM, 'ITO padOT8 . ITJJ8CTI1KOBHX TpyCJOK B 

C8MOraCRut8MCH CTp~18pHOM peJKRMe H8,Z!OCT8TO'!HO H8,l!8lKH8 H npe.zt~HBJJH8T 

ITOBUlli8HHl:l8 Tp6CJOB8HRH K K8'l8CTBY. H3rOTOBJJ8IDlH ,l!8T8KTOpOB, COCT8BY 
r8soBo~ cMecn H cncTeMe odecne'!eHRH ycT8HOBKH. 

5 



3. !ACCJIEliOBAIDffi,IIPOUECCA PACTEKAHWI SAPMA B MO.IIYJIE AllPOHI-IOrO 

·KAHOP!AMETPA nEn~IA 
B ycTaHOBKe li&H~M c~eM. HH¢opMaunn c n~aCTHKOBUX TpyOoK 

OCYJll8CTB~SieTCSI C noMOmbJO C'll'lTllBBIOilUU 8~8KTpo.li.OB, Ha KOTOpbl8 Ha

BO~HTCH CHPH~ npH cpa08TllB8HHH .lJ.8T8KTOpOB. EMI\OCTHOe p8CT8K8HH8 

sapR.ll.B B.li.O~b nOB8pXHOCTH TpYvOK npHBO.li.HT K YM8Hbill8HHJO CHrHa~a HB 

C~HTllBBJOme~ n~oma~e, ~apes KOTOpy!O upom~a ~BCTHUB, ·H K nOSIB~8HHJO 
sapH.ll.B HB COC8.li.HHX n~oma~ax. B pesy~bTBT8 M0~8T BOSHHKHYTb 

H80.lJ.H03HB~OCTb HHTepnpeTaUUH HH~pMBUHH C B.lJ.POHHOro KB~OpHMeTpa B 

npouecce llpOB8.!1.8HHH 8KCnepHM8HTOB. 

PaOOTll, nOCBHm8Hlille HCC~8.li.OBaHHHM pacTeKaHHH sapH.D.B no 

p83HCTHBHOMY KBTO.lJ.Y n~aCTHKOBHX TpyOOK, npOBO.li.H~Cb H 

paHee112 • 131 , O.li.HBKO HSM8p8HHH H paC~8TU ocymeCTB~H~Cb .li.~R 
T8CTOBllX KOHif!Hrypa~. )I~R HaC ~8 vll~O . Ba~o . HCC~8.li.OB8Tb 8TOT 

llpOU8CC B pea~bHO~ YCTBHOBK8, C T8M ~TOvll npHMO HCnO~bSOBBTb 

.ll.8Hlill8 B 8KCnepHM8HT8. M3M8p8HHH llpOBO.li.H~Cb HB no~OMaCmTavHOM 

MO.lJ.Y~8, OTIHCBHHOM B ~BCTH I. OH pavOTB~ B pe~e perHCTpBUHH 

KOC~8CKHX MJOOHOB. !Acno~b30B8~8Cb CTBH.D.BpTHBH 8~8KTpOill1KB )IEH~M, 

CH80~8HH8SI .n.ono~Te~bHllMH npe.n.ycH~T8~HMH1111 .ll.~H oOecne~eHHH 
B03MO~OCTH pavOTll .li.8T8KTOpOB B HacumeHHOM nponopUHOHB~bHOM 

pe~e. 3anycK ycTaHOBKH OCYJll8CTB~H~CSI llpH COBna.n.eHHH CHrHa~OB C 

.ll.BYX TpurrepHUX n~OCKOCT8~ .li.8T8KTOpoB, pacno~0~8HlillX CBepxy H 

CHH3Y MO.lJ.Y~H. !As-sa TOrO, ~TO O.li.HHM KBHB~OM 8~8KTpOill1KH 

·cqHTllB88TCSI CHrHa~ C nHTH noC~8.ll.OBBT8~bHUX no r~yOHHe n~oma.D.OK 

cqHTllBB!OmHX 8~8KTPO.ll.OB ( C "OamHH"), T. 8. C nHTH n~OCKOCT8~ 

.ll.8T8KTOpOB, H800XO.D.HMO OU~O BllpaOOTBTb CTpOrHe KpHT8pHH OT0opa 

· M!OOHlillX Tp8KOB, llpOXO.llSimHX qepes BCJO TO~Y OamHH. Pesy~bTBTU 

OTvOpa MO~O vU~O KOHTpO~OBBTb BH3YB~bHO B llpOU8CC8 rpa~H~8CKoro 

BHB~Sa HH~pMBUHH C YCTBHOBKH. Ha pMc. 6a M 66 llpHB8.!1.8Hll KBpTHHll 

pacnpe.n.e~eHHH HBB8.!1.8HHOPO HB C~HTUBB!OmH8 8~8KTpo~ sapSI.llB ~R .li.BYX 

Bp8M8H HHTerpHpoBBHHH - 1,5 H 4 MKe. 

Havop CTBTHCTHKH npoBO~CSI B T8~8HH8 H8CKO~bKHX .lJ.H8~, 

n08TOMy .li.~R HCKRroq8HHSI B~SIHHH H8KOHTpO~yeMUX H3M8H8~ yc~OB~ 

pavOTU .ll.8T8KTOpOB MU Opa~ sa 8KCnepHM8HTa~bHU8 .ll.8Hlill6 He 

BvCORIDTHUe BS~~HHU sapH.li.OB, COvpaHlillX HB C~HTUBB!OmH6 3~8KTpo~, a 

OTHOCUT6~bHU8. B ~BCTHOCTH, MU HCno~bSOBB~ OTHOill6HH6 CHrHa~a C 

U8HTpB~bHO~·vamHH (~epe3 KOTOpyro npom~a ~BCTUUB), K CYMM6 SBpR~OB 

C 5 COC8.lJ.HHX vameH, pacno~0~8HlillX B.li.O~b .ll.6T6KTOpOB (U8HTpB~bHO~ H 

no .ll.B8 C KB~O~ CTOpOHU OT H68). llo~y~8Hlill6 pesy~bTaTU TipHBe.D.eHU 
Ha puc~?. 
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~ 
Puc.6. Pacnpe.lle~eHHe sapSI.lla no OamHRM B 

cynepc~OHX MO.zlY~H OT llpOXO~SHHH 

KOC~8CKOrO MJOOHB: 8 -Bp6MSI HHTerpHpoBBHHH 

sapH)la 1,5 MKC, 0 -4 MKC • 

~H OTIHCBHHSI llpOU6CC8 pacnpOCTpaHSHHSI 38pH.ll8 MU npHMe~ 

O.li.HOM6pH06 ypaBH6HH6 ~Y3HH, pemeHUe KOTOporo .li.~R HMTIY~bCHOro 

38pfl.ll8 Q0 , UREeKTHpYSMOro B MOM6HT Bp6M6HU t=O B TOqi(Y KBTO.ll8 C 
KOOp)lHHBTO~ X=O, HM66T'BH)l/121 • 

Qo ;rc rc 2 
q(x,t)=--- ~t- exp[- ~ x 1, 

r:i:' 
r.n.eq(X,t):- ruoTHOCTb 38pfl.ll8 B TOql\e X B MOM6HT BpeMeHU 

conpoT~eHHe u eMKOCTb e.nmnmu ~ .llSTSKTopa. Sapa.n. 

HB C'll'lTUB8JOlliYIO nJioma~y ~O:lt . l=X
2
-x1 (OKO~O 

npe.ztCT8~H6TCSI CJI6~ BupazeHUeM: 
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t, r u c
coopa~ 

20 CM), 



r.ne 

X Q 
Q(t)= Jq<x,t) dx= -~-

xt 
er!- ~YHKUHH OmH60K. 
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+ 9 

[erf <.ff-x2 ) .- er!(_ff-x1 ) l, 

..J 

0 ~--~--~----~----~---L--~ 
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BpeM>l 11HTerp11pOB8HI1>11 MKC 

PHc.7. OTHomeHHe CHrHa~a c ueHTpa~bHO~ 

OamHH (qepes KOTOpyro rrpom~a 'l8CTHU8) K 

cyMMe cHrHaROB c 5 coce.l{HHX OarneH, 

pacnORO~&HHHX B.l{ORb .l{&T&KTOpoB (U8HTp8RbHO~ 

H no .l{B9 C K8~0~ CTOpOim OT . H99 ) , . B 

38BHCHMOCTH OT Bp9M9HH HHT9rpHpOB8HHH . 

sapfl.l{a. Kpnaan - pesyRbTaT WHTHpOBaHHH 

Bb!p8~9HH9M (2) • TpH R9BH9 TO~H He Y'l'l'&HH 

IIpH WllTHpoB8HHH. 

(2) 

CTporo roaopn, ncnoRbSOBaHHe WOPMYRH (2) B HarneM cRy'lae OHRo 
38Tpy.l{H&HO T9M 06CTOHT9RbCTBOM, 'ITO H8'l8RO HHT9rpHpOB8HHH sapH.ztB 

sanaS.l{HBB~O OTHOCHT9RbHO H8'l8R8 CHrH8~8 HS-Sa· 38.l{9p~ B CX9M9 

BHpaOOTKH Tpnrrepa. Y'l9T &TO~ 38.l{9p~ noTpe60B8~ OH TO'lHOrO 

MO.zt&RHpoBaHHH WOPMH HMITY~bca Ha axo.ne HHTerpaTopa, 'ITO TPY.mto 
OCYm9CTBHTh no rrp~e C~O~OCTH OITHC8HHH CHCT9MH. 0.l{HBKO, 

yqnTHBaa, 'ITO Hac rrpe~e acero HHTepecoaa~a KapTHHa pacrrpe.neRe~H 

38pfl.l{a IIpH 00RhlliHX Bp9M8H8X HHT9rpllpOB8HHH, MH HCnORh30B8RH 

WOPMYRY (2) .ztRH WHTHpoBBHHH &KcnepHMeHTBRhHHX TO'IeK. .URH 
YM9Hblli9HHH . ~HHHH H&TO'IHOCTH 0IrnC8HHH HCC~9.ztY9M01\ CHCT9MH 

0.l{HOM9pHHM yp8BH9HH9M, a T8~9 .l{RH HCKRID'I&~ BRHHHHH nep&XO.l{HHX 

rrpoueccoa, rrponcxo.zt.f!1!1,HX B uennx cOopa·sapa.na n .ztR.f!ll1,HXCH oKo~o I 
MRC/t4/, ,l{8lnru9 .l{Rfl Bp8M8H HHT9rpHpOB8HHH M9Hee 1,5 MRC H9 

Y'!HTHB8RHCh IIpH WllTHpOBBHHH. KpoMe TOrO, HS-38 H&BOSMOmHOCTH 
OTOopa MIDOHHHX Tp&KOB, IIpOXO.l{HlliHX 'lepes U&HTp Beet\ Oannm, rrp~ 

8 

paC'I&T& rrpoBO.l{H~OCh ycpe.l{H8HH8 no pasHHM TO~aM.nona.ztBHHH MIDOHOB B 

C'IHTHBaromne n~oma~n. 
llpHB9.l{8HH8H H8 pnc.7 KpHBaH IIp8.l{CT8BRH9T C0001\ p9SYRhT8T 

WHTHpoBBHHH. llORY'I9HH09 SH8'I8HH9 napaMeTpa rc COCT8BRH9T 3,6±0,4 
nc/cM2 , 'ITO . corRacyeTCH c pesyRhTBTOM, noRY'I&HHHM · a 1131

• 

PaccqnTaHHHe .ztRH naa.zteHHoro rrapaMeTpa rc saBHCHMOCTH sapH.ztOB, 

H8B8.l{8HHHX Ha U8HTp8RhHYID H COCH.miiDlO C He~ OamHH, OT BpeM&HH 

HHT8rpHpOB8HHH H300p8lK&Hbl H8 pnc.8. BH.mto, 'ITO IIpH OORhlliHX 

Bp9M&H8X HHTerpHpOB8HHH IIpOU&CC p8CT8K8HHH 38pH.zta MO~&T 

cymecTB&HHO ·HSM&HHTh OTKRHK KBROpHMeTpa, H &TO H&OuXO,l{ltMO 

Y'IHTHBBTh B rrpouecce oupauoTKH &KcnepHMeHT8RhHO~ HHWOpMaiUrn. 

_,_ 
<t 
Q) 0.8 
ID 
~ 0.6 
0 

g- 0.4 

.,£ 0.2 

0. 

__ ..... -------------------------------------------------------

1 2 3 4 5 6 
BpeM>l 11HTerp11pOB8HI1>11 MKC 

PHC.8. 38BHCHMOCTH OT Bp&M9HH sapH.ztOB, 

H8B9.l{8HHHX H8 U9HTp8RhHYJO H COC&.l{HJOID C H9~ 

oamHH, pacc'IHT&HHHe no wopMyRe (2) .ztRH 

H81l.l{&HHOrO napaM&Tpa p8CT9K8HHH: CnROlliHBH 

RHHHH COOTB9TCTBY9T U8HTp8RhHO~ OamHe, 

ITYHKTHpHaH - coce.mtett c nett. 

4. 3AKJIIOtffiffi1E 
llpHB&.l{&HHH& B paOOT& . .l{8HHH8 no HCCR&.l{OB8HHHM HeropiD'lHX 

rasOBHX CM&C&tt .l{RH nR8CTHKOBHX TpyOOK nosBORHlOT C.l{9R8Th BHBO.l{ 0 

BOSMO~OCTH IIpHM&H&HHH CM&Cett THITB Ar:C02 :Isb C .l{OR&tt H300YT8H8 9% 
H. aprOHB OT 0% ,l{O 5% IIpH padoT& .l{8T9KTOpOB B HBCHm&HHOM 

rrponopUHOH8RbHOM pemHMe. Eme pas nOK838HO, 'ITO C&MoracHmfittCH 

cTpHMepHHtt pemHM rrpe.zthHBRH&T noBHmeHHHe TpeOoaalin~ K. Ka'IeCTBY 

HSrOTOBR&HHH H yc~OBHHM 8KCITRY8T8UHH nRaCTHKOBHX TpyOoK. 
HCCR9,l{OB8HHH pacT&K8Hllfl 38pH.zt8 B MO.l{y~& a.ztpOHHOrO K8ROpHM8Tpa 

IIpO.l{8MOHCTpHpOB8RH B03MO~OCTh Y.ztOB~8TBOpHT8RhHOro OITHCBHHH &TOrO 

rrpouecca C nOMOmhiD O.l{HOMepHoro ypaBH8HHH .l{liilifJYSHH •. llORY'I&HHflfl 
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ROHCT8HT8 paCT8R8HHH MOmeT uHTb HCTIO~b30B8H8 npn nHT6pnpeT8UHH 

&RcnepnM6HT8~bHHX A8HHHX c YCT8HOBRH. naHHHe npeAITO~araeTCH 

HCTIO~b30B8Tb npn MOA8pHH38UHH YCT8HOBRH liEH~M A~H pauOTH H8 

ROMIT~8RC8 ~TI C llOBHill8HHOa CB8TnMOCTbiD. 
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