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iHu)

EKCIIEPEMEHTAJIBHE JOCJIIKEHHSA
TEXHIYHUX ITAPAMETPIB
BIBPAIIIMHOT' O JIA®ETHOI'O CTBOJIA

Po3risiHyTO pe3ysbTaTy eKClepUMEHTaIbHUX JOCIHIIKeHb BiOpaniitHoro naderHoro creoia, Ha
MiACTaBl SKUX OTPUMAHO E€MITIPUYHI 3aJE€KHOCTI /U1 BH3HAUCHHS JOBXHHHM KOJIOBOTBHHTOBOTO
CTPYMEHS Ta IUIOLII TOKPUBY BOTHHIIA MOXKeXi. Ha mijncTaBi ux 3aieXHOCTEH BCTAaHOBICHO OII-
TUMAIbHI TEXHIYHI MapaMeTpu poOoTH BiOpaliifHoro JadeTHOro CTBOMA.

VY JIbBIBCHKOMY IHCTHTYTI MOXEXKHOI Oe3meku Oysa po3pobiieHa KOHCTPYKIliS JadeTHOTO
BiOpariitHoro crBoina [1, 2], sika Jja€ MOMKIJIMBICTh MO/a4i KOJIOBOTBHHTOBOT'O CTPYMEHS BOTHETaCHOT
pinuHu y Borumie noxexi. [Tornepenni ekcnepuMeHTa bHI TOCIIKEHHS OKa3ally, 1o po3pobie-
Ha KOHCTPYKLisl JageTHOro BiOpaliifHOro cTBOJIa MpU BUKOPUCTAHHI TUIBKU 30ypeHHX KOJIMBAaHb
0e3 ypaxyBaHHS PE30HAHCY CUCTEMHU HE Ja€ MOXKJIMBOCTI JOCATTH 33JI0BUTBHUX TEXHIYHHX Xapak-
TEPUCTUK poOOTH cTBOA. Tomy Oyia mocTaBieHa 3aja4a BUKOPUCTATH Il poOOTH BIOpaIliitHOTO
naderHoro crBosia 30ypeHi KOJIMBaHHSA, sIKI MOXYTh OyTH OTpUMaHi TIJIbKU IpHU 30iry BIACHHX 1
BUMYILEHHUX KOJIHMBaHb (PE30HAHCHI KOMMBaHH:). B mporieci BUKOHaHHS WX JOCIHiPKEHb IPOBOIH-
BCSl TOBHO(AKTOPHHUN €KCIIEPUMEHT JIJIsi BCTAHOBJICHHSI OCHOBHHX TEXHIYHUX XapaKTEPUCTHK po0o-
TH BiOpariiiHoro gaderHoro cteoa [3].

ITpu BuKOHaHHI HOBHO(AKTOPHOTO E€KCIIEPUMEHTY AOCIIHKYBaB BIUIUB aMILTITYAH KOJIMBAH-
HS CTBOJIA A, Aiamerpa Hacaiku d, Ta TUCKY pianHu P Ha noBkuHY L KOIOBOrBUHTOBOTO CTPYMEHS
Ta IUIONTY TIOKPUBY S BOTHUINA TTOXKEKI.

Jl1s mpoBeieHHs eKCIIEPUMEHTAIbHUX JOCTIKEHb OYIIM MPUIHATI TakKl MeX1 3MIHH (aKTOpiB
npoliecy IpHu BCTaHOBJIEHHI cTBoJa Ha BUcoTi 0,8 M Bix onopHoi noBepxHi mig kyrom 10°
- aMIUTITYyZ]a KoMuBaHb CTBONA Amax = 100 MM, Apin = 6 MM;
- aiamMeTp OTBOPY HACAAKHU Umax = 28 MM, Omin = 12 mwym;
- TUCK BOTHETACHOI piIMHH Ha BXOJI Pmax = 6 aT™, Pyin = 3 aTm.
Jlnst y3arajibHEHHs pe3yibTaTiB eKCIEPUMEHTAIbHUX JIOCIIIKEHb Oy BUOpaHi Taki popmu

EMITIpUYHUX 3aJIeKHOCTEH !

- JUTsl BCTAHOBJICHHS €MITIPUYHOT 3aJIEKHOCTI MIXK JJOBKMHOIO KOJIOBOTBUHTOBOT'O KOMITAKTHO-
ro ctpymens L Ta pexxumamu BuTiKaHHs BorHeracHoi piauau A, d, Py BUIIIs/Il cTeneHeBoi 3anex-
HOCTI

L=C,A™d"P", (1)
ne C, - moctiifHni KoedimieHT; M, N, W — HOKAa3HUKH CTETICHS;

- JIJI. BCTAHOBJIEHHSI €MIIIPUYHOI 3aJIe)KHOCTI MIXK IIOLIEIO0 MOMXKEKETaCiHHS KOJOBOIBUHTO-
BUM KOMIIAKTHUM CTPYMEHEM S Ta peXMMaMH BUTIKaHHs BorHeracHol pimumuu A, d, Py Burmsai

CTEIEHEBOI 3aJI€KHOCTL



S=C.A*d"P?, 2
ne Cg - mocriiinuii koediuieHT; K, I, Z — HOKa3HUKU CTENICHS.

[lepeTBOpeHHs HaTypalbHUX YMHHUKIB A, d, P B K0J10BaHi 6€3p03MipHi 3MiHHI BUKOHYBAJIOCSI
3a JOTIOMOT 00 3aJI€KHOCTI

X, :2><(lnxi - |”>§imax)+1
Inximax - InXimin

: 3)

ne X; - BIANOBIAHI HATYpabHi 3MiHHI.
Pe3ynbpTatu KOAyBaHHS HaTypajJbHUX 3MIHHHX 3BeZeH1 y Ta0is.1l 1 oTpuMaHi 3a TaKUMU 3aJie-
AKHOCTSIMU

_2X{InA - 4,6052)
' 4,6052- 1,7918
_2¥{Ind- 33322

+1=0,7109%nA - 2,2737;
!

,= +1=2,3604%nd- 68655 y; (4)
3,3322 - 2,4849 ;
) i
=2 AInP- 17918) , _ 2.8854XNP- 41699
1,7918- 1,0986
Tabnuysa 1
PiBHi 3MiHM YMHHHUKIB
PiBens ¢akTopin A, MM d, Mm P,amm
Hassa I;;;f:;:: )21=A |n>~<1 )-ZZZd |n>~<2 )23:P In)—ZS
Bepxwiit +1 100 4,6052 28 3,3322 6 1,7918
OcHOBHUI 0 53 - 20 - 45 -
HuoxHiit -1 6 1,7918 12 2,4849 3 1,0986

[puBeneHHs HENiHIAHOT 3anexHOCTI, Hanpukiaa, (1) 1o JiHIHHOrO BHIY BUKOHYEMO JIOTa-
pubMyBaHHIM
INL=InC, +mxnA+nxnd+wxnP (5)
[Micas BBemenns 3aminu: InL=Y; InC_ =b,; m=Dby; n=b,; w=Db,, i3 3acTocyBanusm
KOJIOBaHUX 3MiHHHX (MB.Ta0i.1), OTPUMYEMO MOCTYIHOBAHY EMITIPHYHY MOJIEIIb 3aJICKHOCTI JIOB-
YKUHU KOJIOBOTBUHTOBOI'O KOMIIAKTHOTO CTpyMEHs L BiJl peXMMiB BUTIKaHHS BOTHETaCHOI PIIUHU Y
KOJIOBaHi# opMi. AHAJIOTIYHO PUBOAMMO HENIHINHY 3aJISKHICTH (2) A0 JTiHIHHOTO BUIY 3@ JIOII0-
MOTOI0 JIOrapu(pMyBaHHS.
[Ticist nporo Oyno 3pobaeHo BuOip MmiaHy ekcrnepuMeHTy. Po3paxyHok koedilieHTiB eMIipu-
YHOT MOJIe/Ii BUKOHYBABCS 3a JOMOMOIOK MaTpuili moBHOTo (aktopHoro excriepumeHty (I[IDE)

TUITY 23 (uncno HezanexHUX (GAaKTOpiB — 3, YHCIO PIBHIB 3MiHM KOXXHOTO (akrtopa — 2 (auB.
ta61.1)). Uucno gociiaiB 3a miaHoM ekcrepuMeHTiB - N = 8.

Matpuus I[IOE tuny 23 103BOIISIE TAKOXK BU3HAUUTH KoeilieHTH perpecii 3 ypaxyBaHHSIM
B3aeMoJii (hakTopiB. MaTpuIls IUIaHyBaHHS Ta Pe3yIbTaTH €KCIIEPUMEHTIB 3 BU3HAUCHHS JOBXKHHU
KOJIOBOI'BUHTOBOT'O CTPYMEHS HaBeJleH1 B TabI. 2.

Ha mincraBi pe3ynpTaTiB eKCIIEpUMEHTAIBHUX JAOCIIKEHb OYJI0 CKJIaJIeHO PIBHAHHS perpecii
3 KOJIOBAHMMH 3MIHHUMH, LII0 BPaXOBY€E B3aEMO/IiI0 (DaKTOPIB.

Y =bg +byX3 +0byX5 +bgX3 + DX X5 + 13X X5 +bysX X3 +D1p3X 1 XX 3. (6)



Tabauys 2
MaTtpuus njaHyBaHHs eKCTIEPUMEHTIB

. ®dakropu Pesynpratu gocnigis

B

§~§ X1 X2 X3 L,, Yy = L,, Yy, = T Vv

2 KOJI A, kox | d, MM | xox; P, M =InL, | M =InL, M

MM aTM

1 +1| 100 +1 28 +1 6 32 3,4657 33 3,4965 32,5 | 34811
2 -1 6 +1 28 +1 6 30 3,4012 28 3,3322 29 3,3667
3 +1 | 100 -1 12 +1 6 21 30445 | 225 | 31135 | 21,75 | 3,0790
4 -1 6 -1 12 +1 6 19 2,9444 20 2,9957 195 | 29701
5 +1| 100 +1 28 -1 3 19 2,9444 21 3,0445 20 2,9945
6 -1 6 +1 28 -1 3 175 | 2,8622 17 28332 | 17,25 | 2,8477
7 +1 | 100 -1 12 -1 3 19 2,9444 20 2,9957 195 | 29701
8 -1 6 -1 12 -1 3 17 2,8332 19 2,9444 18 2,8888

BinrBoproBaHiCTh pe3yabTaTiB JOCIIAIB 3a0€3MeUy€eThCsl MOBTOPIOBAHICTIO OCTAHHIX B KUJIb-
KOCTi I =2.
Koeditientu perpecii BU3HaYaIuCs NUIIXOM CYMYBaHHS MOYJICHHUX AOOYTKIB CTOBIMIIS Ma-

TPHUIII IJIAaHY €KCIIEPUMEHTIB 23 Ha crosrewns Y, 3a TaKUMHU 3aJIEKHOCTIMU

1 3 -
bi =-xa Xiv va ;
N v=1
o = (3481:(+1) +3367:(+1) +3079:(+1) + 2,970:(+1) + 2,994 (+1) + 2,848 (+1) + 2,970 (+1) + 2,889 (+1)) _
.= =
8
=3,0748
b = (3481:(+1)+3367:(- 1)+3079:(+1) +2970: (- 1)+2,994(+1) +2.848: (- 1)+2,9705(+1) +2.889:(- 1)) _
= =
8
=0,0564
b = (3481 (+1)+3,367:(+1)+3,079:(- 1)+2,9705(- 1) +2,994:(+1) + 2,848 (+1) + 2,9705(- 1) +2,889:(- 1)) _
, = =
8
=0,0977
b = (3481:(+1)+3,367:(+1) +3079(+1) + 2,970 (+1) + 2,9945(- 1) +2,848:(- 1) +2970:(- 1)+2,88%(- 1)) _
\ = =
8
=0,1495
b = (3481:(+1)+3367:(- 1) +3079(- 1) +2,970(+1) + 2,994:(+1) +2,848:(- 1)+ 2,970:(- 1) +2,889:(+1)) _
12— -
8
=0,0089
b = (3481:(+1)+33675(- 1) +3079:(+1) +2,970:(- 1) +2,994:(- 1)+ 2,848:(- 1) +2,9705(- 1) +2,889:(+1)) _
13 7~ -
8
=-0,0008
b = (3481:(+1) +3367:(+1) +3079:(- 1) +2970:(- 1) +2,994:(- 1)+ 2,848 (- 1)+2970:(- 1)+2.88%(+1)) _
23~ -
8
=0,1019
b = 3481(+1)+3367:(- 1)+3079(- 1) +29705(+1) +2,994(- 1)+ 2,848 (- 1)+2970(- 1)+2889:(- 1)) _
123 © -
8
=-0,0075

3arajbHUI BUTJISII piBHSHHS perpecii (6) 3 ypaxyBaHHSM BU3HAUYCHHUX 3HA4YCHb KOC(DIilliEHTIB

b;



Y =3,0748+0,0564X , +0,0977X , +0,1495X , +

+0,0089X X , - 0,0006X X, +0,1019X,X, - 0,0075X X, X,. (7)
BuxinHi gaHi A1 BCTAHOBIIGHHS! TUCTIEPCii BIATBOPIOBAHOCTI JIOCII B HaBeeHI B Ta0.3.
Tabnuys 3
BuxinHi 1ani 1151 BU3HA4YeHHS Qucnepcii BIITBOPHOBAHOCTI J0CTiIiB
s s
2 (vy-¥) (vy- VP | € vy - %) Yy - Vo
2 2
1 3,4657-3,4811= -0,0154 0,00024 5 2,9444 —2,9945 = -0,0500 0,00250
1 3,4965-34811= 0,0154 0,00024 5 3,0445-2,9945= 0,0500 0,00250
2 3,4012 -3,3667 =  0,0345 0,00119 6 2,8622-2,8477=  0,0145 0,00021
2 3,3322 -3,3667 = -0,0345 0,00119 6 2,8332-2,8477= -0,0145 0,00021
3 3,0445-3,0790= -0,0345 0,00119 7 2,9444 -29701= -0,0256 0,00066
3 3,1135-3,0790=  0,0345 0,00119 7 2,9957-2,9701=  0,0256 0,00066
4 2,9444-29701= -0,0256 0,00066 8 2,8332-2,8888= -0,0556 0,00309
4 2,9957-2,9701= 0,0256 0,00066 8 2,9444-2,8888 = 0,0556 0,00309
Pasom: S,° =0,01948

Hucniepcist BIITBOPIOBAHOCTI BU3HAYAETHCS 32 3AJICKHOCTSIMU.

N r
o o Y--V 2
Sz{Y}:%el( ! ) 0,01948

N(r-1  82-1)

=0,002435; SY}=1.,/0,002435 = +0,049344.

Jli1s mepeBipKu OJJHOPIHOCTI AUCTIEPCiii po3paxoByBaiu 3HaYeHHs kpurepito Koxpena
S: e _ 0,00309
S 0,01948

=0,6798 BuzHaueHe A CTyMiHEH BUIBHOCTI

=0,158779

Kputnune 3nauenns kpurepito Koxpena G
foom =(r-1)=2-1=1,f,=N=8, a=0,05).

['imoTe3a oTHOPITHOCTI AUCTIEPCii MpuiMaeThes, akimo G < GKp .

Kp

Jlnis mepeBipkH 3HaYYyIIOCT] KOe(illieHTIB perpecii BU3Ha4YaIu JUCTIEPCito Koe(ilieHTiB
_s*{y} _0,002435

b }= e o - 00001522; gb, } = ,/0,0001522 = +0,01236.

Tabnnune 3nHavenHs kpurepito Creropenta ty, =2,306 Bu3Ha4YCHE Ul CTYNEHS BUIBHOCTI
fe =N(r- 1)=8x2-1)=8 ra a = 0,05.
[TonoBrHA TOBKUHU IOBIPUOTO iHTEpBaTy Oye

Db, =t,, >§b; } = 2,306 X0,01236 = 0,028447 .

KoediieHT piBHAHHS perpecii BBAKA€TbCs 3HAUUMUM, SKIIO BUKOHY€ETHCSI YMOBa

|b;| 3 Db;.

3HauuMi KoeQilieHTH perpecii:
|bo| =3,07475; |by| =0,05642; |b,| =0,09775; |bs| =0,14948; |bys| =0,10193.

PiBHsIHHS perpecii B KOJ0BaHUX 3MiHHUX (OTpuMaHo 3 (7) IUISIXOM BHJIYYCHHS HE 3HAYYIIUX
KOC(IIIEHTIB)
Y =3,07475+ 0,05642X , + 0,09775X , +0,14948X , + 0,10193X,X,. (8)



Jlnist mepeBipKy a/IeKBaTHOCTI MaTEeMaTHYHOI MOZIENl pPO3paxoByBaJld 3HAYEHHs Y, MICHs MiJl-
CTaBJICHHS B 3aIeXkHicTh (8) 3HaueHpb +1 Ta — 1 y BIAMOBIAHOCTI 3 MATPHIICIO TIAHYBAHHS
Y, =3,07475 + 0,05642 X(+1) + 0,09775 x(+1) + 0,14948 X(+1) + 0,10193 x(+1) = 3,4803,
Y, =3,07475 + 0,05642 (- 1) + 0,09775X(+1) + 0,14948 x(+1) + 0,10193 (+1) = 3,3675;
Y, =3,07475+ 0,05642 X(+1) + 0,09775 X(- 1) + 0,14948 x(+1) + 0,10193 X(- 1) = 3,0810;
Y, =3,07475+ 0,05642 (- 1) + 0,09775 (- 1) + 0,14948 x(+1) + 0,10193 (- 1) = 2,9681;
Y, =3,07475 + 0,05642 }(+1) + 0,09775x(+1) + 0,14948 X(- 1) + 0,10193 (- 1) = 2,9775;
Y, =3,07475 + 0,05642 X(- 1) + 0,09775X(+1) + 0,14948 (- 1) + 0,10193 (- 1) = 2,8647;
Y, =3,07475+ 0,05642 }(+1) + 0,09775 X - 1) + 0,14948 X(- 1) + 0,10193 (+1) = 2,9859,
Y =3,07475+ 0,05642 X(- 1) + 0,09775 x(- 1) + 014948 (- 1) + 0,10193 X +1) = 2,8730;

BuxingHi gaHi 11 po3paxyHKy AUCIIepCii aIeKBaTHOCTI HaBeAeH1 y Ta0u.4.
Tabnuys 4
Po3paxyHnok aucnepcii aieKBaTHOCTI

No

ocl V2 — A 2
v, v, v-v) | F-v)

1 3,4811 3,4803 0,0008 0,00000062
2 3,3667 3,3675 -0,0008 0,00000062
3 3,0790 3,0810 -0,0020 0,00000383
4 2,9701 2,9681 0,0020 0,00000383
5 2,9945 2,9775 0,0170 0,00028776
6 2,8477 2,8647 -0,0170 0,00028776
7 2,9701 2,9859 -0,0158 0,00024944
8 2,8888 2,8730 -0,0158 0,00024944
Pazowm : 0,00108329

Hucnepcist aieKBaTHOCTI MOJIEIII:

N
=" _3(-v,] =2 x00108329=0000722,
N-m,; 8-5

Jie M - 4KCJIO WICHIB KIHIIEBOTO allPOKCUMYIOYOTO MojiiHoMa (MpuidHaTo M =5).
Po3paxynkoBuit kputepiit Qimepa:
_ S, 0,000722
- s{y} 0002435
Tabnnune (kputuune) snauenns kpurepito Gimepa F, =4,07 s crenenis BiUlbHOCTI
f,=N-m=8-5=3;
fe =NXr- 1)=8x2- 1)=8;
a=0,05.

Ymosa F<F, —Buronyerscs. Mozens (7) —anexsarHa.

=0,296611.

[Ticnst uporo Bu3Hayanu Koe(ilieHT MHOKUHHOI Kopersuii R .
Cepenns BenuurHa 3HaueHb QYHKIIT Y BU3HA4YEHA 3a €KCIIEPUMEHTAIIbHUMU JAHUMHU



Y.,

Qoz

Y =

Z|-
3

1

Jie pO3paxoBaHe CepeHe 3HAUCHHS Y  JIOPIBHIOE
< _ 34811+ 33667 + 3,0790 + 2,9701 + 2,9945 + 2,8477 + 2,9701 + 2,8888

Y = =3,0748.
8
Buxingni gani quis po3paxynky R HaBeneni B Tab. 5.
N 5 No— —
Takum umHOM, & (YV ; YV) =0,00108329 (mus. Tabn. 4),3 (Y, - Y) =0,36486 (uus.
v=l v=1
tadi. b).
Tabnuysa 5
Po3paxyHok koe@ilicHTa MHOKHHHOI KOP eIl
Ne - -~ o —  —\2
Joclimy - v Yy (YV ) Y) (YV - Y)
1 3,4811 0,4064 0,165135
2 3,3667 0,2919 0,085233
3 3,0790 0,0043 0,000018
4 2,9701 -0,1047 0,010955
5 2,9945 -0,0803 0,006444
6 2,8477 -0,2270 0,051550
7 2,9701 -0,1047 0,010955
8 2,8888 -0,1859 0,034569
Pazom 0,364860

KoedinieHT MHOKUHHOT KOpEesLIii:

& (— 2
a (YV ) YV) 0,00108329
vt :\/1- SAEIO9Y — 0.9985 .

R= [1- L
0,36486

S o\
a (Yv - Y)
v=l
Koedimient R 3a BenmuunHO0 HaOmmxkaeTbes g0 1, ToMy piBHsAHHS perpecii (8) nmpakTHuHO
MIOBHICTIO OITUCYE PE3YJIbTAaTH EKCIIEPUMEHTY.
[Tepexin 0 Mozeni B HATYpalbHUX 3MIHHUX 3A1MCHIOEMO IIISXOM MiJCTAHOBKH 3aJIEKHOCTEN
(4) B piBHsiHHS perpecii (8), To6To

InL =3,07475+ 0,05642>(0,71088:InA - 2,2737) + 0,09775:(2,36045:Ind - 6,8655) +
0,14948x2,88539%n P - 4,1699) + 0,10193¥2,36045Xnd - 6,8655){2,88539%n P- 4,1699);
InL =4,570146 + 0,040108>In A - 0,772547:Ind - 1,587889>InP + 0,694227>Ind>InP
abo

INL =Ine*570146 4 |q A 0040108 |\ 4-0.772547 4 | |:,(- 1,587889+0,6942274n d)_

[Ticist mOTeHIIIOBaHHS MOINEPEIHbOI0 BHPa3y OTPUMYEMO MaTEeMaTHUUHy MOJEb IMPOIECy
BIUIMBY PEXHUMIB poOOTH BiOpaliiiHOro JiaheTHOro CTBOja Ha JOBXKUHY KOJOBOTBUHTOBOI'O KOMIIA-
KTHOTO CTpyMeHs L y Burisi

L = 96,5582 XA 0,0401 ,y-0,7725 ><p(- 1,5879+0,69424n d)_ (9)

OpHOYaCHO MPOBOAMIIOCS TOCHTIJKEHHS BIUIMBY PeXHUMIB poOOTH BiOpaliifHoro naderHoro
CTBOJIa Ha IUIONLY MOKPHBY S BOTHHINA TOXEKI KOJIOBOTBUHTOBUM KOMITAKTHUM CTPYMEHEM Ta
AQHAJIOT1YHO BUKOHYBaJla MaTeMaTUyHa 0OpoOKa pe3yJibTaTiB eKCliepuMeHTy. Pe3ynbpratu 1poro jo-



CJ'IiIl)KeHHSI OIMUCYKOTBHCA TAKOKO MATCMATHUYHOK MOICIIIIIO

S= exp(- 1557574 + 2114693 In A + 4,498713Ind + 9,35566* In P - (11)
- 0,58379%¥NA X¥nd- 2,58463X{nd {nP- 1,51934X¥nA {dnP+ 0,52237 ¥n A {¥nd xn P).

Ha mincTaBi oTpuMaHMX MaTeMaTHYHUX MOJENEH /ISl BH3HAYCHHS JOBXHHH KOMITAKTHOTO
CTPYMEHsI Ta IUIOII MOKPHUBY HUM BOTHHIIA MOXKEX1 OyJM BU3HAUCHI ONTHUMAIbHI 3HAYCHHS TEXHI-
YHUX MapaMeTpiB poOOTH BiOpauiiHOro JadeTHoro cTBoA, SKi HaBe/IeH1 B Ta0I. 6.

Tabnuys 6
TakTuKo-TeXHIYHI XapaKkTepucTHKH BiOpauiiiHoro jageTHoro creoJia
Jliametp Hacagku, MM 12 |28
Po6ounii tuck, xlla 600 | 600
BuTtpara Bou 11/C 15 |23

Z['OB:’)KI/IHE[ Cl(;pYMeHSI, NpH KyTi HOTO | oy | 34
migiiomy 107, M
€[OB)KI/I'HE\1’ CprMOeHSI, M HPH KYTI | aa | g
fioro migiiomy 307, M
[Toma TOKPHBY BOTHHIIA n0>é<e>1<21 10 | 3
pu KyTi migiiomy ctpymens 107, m
[Toma TOKPHBY BOTHHIIA n0>é<e>1<21 15 | 48
npu KyTi nigiiomy ctpymens 307, M

BucHoBku

1. 3a BenMMYMHOIO Ta 3HAKOM KOE(QILi€EHTIB PIBHAHHS perpecii BCTAHOBIEHO, L0 3POCTAaHHS
aMILUTITYM KOJIMBaHHS CTBOJIA, JliaMeTpa OTBOPY HACAJIKHM CTBOJIA Ta TUCKY BOTHETACHOI PIMHU Ha
BXO0j1i cripuurHIOe 3poctanns INL ,InS. Kpim nporo, BB Ha Benuuuny INL ,INS. - kommuiekc-
HUH 1 3aJIEKNUTH TAKOX BiJl OTHOYACHOTO BIUTUBY JliaMeTpa OTBOPY HACaJIKU CTBOJIA Ta THCKY BOTHE-
racsiaoi piluHU Ha BXOJI.

2. I'paparis BOMBY YMHHUKIB Ha L, S Taka — THCK BOTHETacHOi piAMHYU Ha BXOi, AlaMeTp
OTBOPY HACaJIKM CTBOJIA, aMIUTITya KOJMBaHHS cTBoJia. HeoOX1AHO 3ayBa)KUTH, IO SIKIIO JiaMeTp
OTBOPY HACaJKHU CTBOJIA T4 TUCK BOTHEracHOI PIAMHU HA BXOJl OJHOYACHO MaTUMYTh HAWOLIbIII
a00 HalMEHIII 3HaYEeHHS 13 JOCHI/PKYBaHOTO Jiala30Hy YAHHUKIB, TO BenyuHu INL 1 InS 306imb-
HIYIOTBCS, a SIKIIO OMH 13 3raZlaHUX YMHHUKIB MaTUMe HaiOiblle, a IHIUH — HalMEeHIle 3HaYeH-
Hs1, ToAl BenmmyuHU INL 1 INS - 3MenmyroThes.

3. OTpuMaHa perpecuBHa MOJEIb NOBHICTIO OMKCYE JOCIIIKYBaHUN MPOLIEC — BETUYMHA KO-
edinienrta kopensuii cranoButh 0,9985, o npakTnyHo nopisHioe 1.
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