Haykoeuti eicHuk HayioHanbHo20 TexHi4YHO20 YHieepcumemy Hagpbmu i a3y
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Pucynox 4 — ExcniepuMeHTA/IbHE T0CTIIKEHHSI MOMEHTY B NPUBOIi

HA HBOTO HAKJIAJA€ThCS 3MIHHA CKJIAJOBa, BUKIHU-
KaHa BUTBHUMH KOJHMBAHHSMH CHCTEMH MPHUBOJA.
[Micnst moBHOTO 3’eqHanHg o6ox miBMypT LIMII
HApOCTAaHHS MOMEHTY B TPUBOJI BHU3HAYAETHCS
XapaKTePUCTUKOI0 TPUBOJHOTO JIBUTYHA. 3MiHHA
CKJIaJIOBA MOMEHTY CTBOPEHA BUIbHMMHU KOJIMBaH-
HSMH BCHOTI'O HiAIMMaJIbHOIO KOMIUIEKCY BH3HAYa-
JTBHUMH Cepell SIKUX € KOJMBaHHS TaJICBOi CHCTEMH
3 KoJ1oHOM0 Tpy0. OnepikaHi TeOpeTHYHI pe3ylbTa-
TH MATBEPIUKYIOTBCS EKCIIEPUMEHTaIbHUMHU JI0-
CIi/DKEHHAMU (puc. 4), BAKOHaHUMH B po0oTi [3].
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Paccmampusaemcs  moodenuposanue  eubpayuti
8UOPOCUM MEeMOOOM KOHEUHBIX II1eMEeHMO8, KOMmopbvle
nooiedcam U3HOCYy U 6blx00y U3 CMPOsi NPU OHUCTHKE
pacmeopos 6 npoyecce Oypenus ckeadicut. Onpeoenen-
Hble uacmomol U Gopmbl COOCMEEHHBIX KOACOAHUU
MpaouyuoHHo20 eubpocuma u subpocuma ¢ 20@ppupo-
8AHHOU CEMKOLL.

Ouncrka OypoBOro po34yMHY BiOpOCHTaMH €
OJIHI€I0 3 HaWOUTBII ekoHoMmiuHuX [1,2]. OmHak
MpH eKCIuTyaTalii BiOpOCHUT HEPIIKO BHHUKAIOThH
PI3HOMAHITHI YCKJIaTHEHHS cepe]] SKHX MOTPiOHO
BUJIIJINTH TaKi:

1. 3a0pyaHEHHS CITKH IILITAMOM.

2. PyliHyBaHHsS TIOJIOTHA CITKH BHACIIJIOK
3MIHHUX HaBaHTaKEHb.

3. Husbka nposyKTHBHICT BibpocHTa.

B pesynbrarti ananisy cy4acHUX KOHCTPYKLIH
BiOPOCHT HaMH BCTAHOBJICHO, 1110 HA CHOTO/IHI MU~
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The design of vibrations of shale shakers by the
method of finite elements which are subject to the wear
and failures during the cleaning of solutions in the
process of the drilling of oil wells is examined in this
article. The frequencies and forms of proper vibrations
of traditional shale shakers and shale shakers with the
3D screen are obtained.

POKOT'0 PO3IMOBCIOKEHHS B CBITI HAOYBalOTh KOH-
CTPYKIIii ropOBaHUX TPUBUMIPHHX MONOTEH (pHc. 1).

Taki BiOpocuTa BHIYCKAa€E aMepUKaHCHhKa
¢ipma DERRICK EQUIPMENT.

3aBIsSKA KOHCTPYKTOPCHKMM PIllICHHSM 3Ha4-
HO Mi/IBUILYETHCs eeKTUBHICTB poboTH BiGpocuTa
(361nbLIyETHCS TIPOYKTHBHICT 110 70%), a oTKe i
CTYITiIHb OYHINEHHS OypOBOTO PO3UUHY Bifl TIOPOIU
(3anmummaroThesl yacTUHKU MeHine 43 Mkwm). Lle mo-
CSATAETBCS 3aBISIKM 30UTBIICHHIO POOOYOi TUTOIII
BiOpocuTa.



HagrorasonpommucioBe o6iagHaHHS

PYRAMIO™ PLUS SCREEN [PMID:+™]

Pucynok 1 — Tpusumipna rogpoBana citka
BiOpocuTa

[pomec poboTH Takoro BibpocuTa MpoxIeMOH-
CTpoOBaHUil Ha puc. 2.

Ha ocHOBI iCHYIOUMX KOHCTPYKIIiii HAMU Ha-
KpeclieHl IUISXW i BIAOCKOHAJIGHHS BiOpOCHT,
SIK1 eKCTUTYaTyIOThCS B HaIlll KpaiHi.

B poGori Oynu mocraBiieHi 3aBAaHHS, SIKI
MOXKHa BHPIIIUTH 32 JIOTIOMOTOI0 CKiHYEHHO-ele-
MEHTHOI MOJIelTi BiOpOCcHTa:

BUSIBUTH YaCTOTHU 1 JOPMU BIACHUX KOJIMBaHb
TpaauiiiHOro BiOpocuTa Ta BiOpocuTa 3 rodposa-
HOIO CITKOIO;

BHU3HAYHTH aMILTITYJHO-4aCTOTHI XapaKTepH-
CTHKH BIOPOCHT.

Ha ocHoBi aHami3y nux JaHWX JaTH PEKOMEH-
Jaiii, moa0 BUOOPY ONTHMAaIbHMX YacTOT KOJIH-
BaHb BIOPOCHT 3 TOYKU 30py €(PEKTHBHOIO Iepe-
MIIIEHHS TBEPAUX YaCTOK 10 MOJOTHY Ta MiHIMa-
JTBHUX aMILTITY/l HAPY>KEHb B TIOJOTHI.

B nporpamuomy cepenosuiii Ansys® pospo-
OJIEHO CKiHYEHHO-eNIEMEHTHI MOJIeINi TpaIuIliiftHO-
ro BiOpocHTa 3 TIOCKOK TIOBEPXHEIO CITKU Ta BiO-
pocuta 3 ro)poBaHOIO CITKOI. BBaxaerbes, 1o
3aCTOCYBaHHS TOPPOBaHOI CITKH 301bIIye ii Mill-
HICTh Ta IJIOMY OYMCTKU. Pa3om 3 TUM 30imbIIy-
€ThCS JKOPCTKICTh CITKH 1 3MIHIOKOTBCS 3HAYCHHS
BJIACHUX YacTOT. TOMy NpH 3aMiHi IIOCKOT CITKH
roppoBaHOI0 Ha BIOPOCHUTI 3 KOHKPETHOIO YacToO-
TOIO0 KOJIMBaHb MOTPIOHO BpaxoByBaTH 3MiHy (op-
MU KOJIMBaHb TOJIOTHA.

Hosepxus citku (puc. 3,a) Ta Bibpopamu
CKJIAJIA€THCS 3 €JIEMCHTIB Ansys turry SHELL93 —
000JIOHKA 3 IIICThMa CTYIEHSIMH BUIBHOCTI B KOXK-
HOMY BY3IIi (NIEpEeMIlllCHHs B HANPSMKY X, y, Z |
TIOBOPOTH HABKOJIO OCEH X, Y, Z).

ToBmunaa o0omoHku Mojeni citku h=1 MM, a
BiOpopamu 10 mM. ToBHIMHA peanbHOI CITKH 3
OTBOpaMH MOK€ OyTH BH3HauUEHa 3a (POPMYIIOI0

h=hS/(S-Ssoms),

me: S —mIola CiTKH,
Ssors — CYMapHa IUIOIA OTBOPIB.

PYRAMID SCREEN (PMD™)
Gravity forces solids into troughs.

FLAT SCREEN (PWP™)
Solids form continuous bed
impeding fluid throughput.
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Pucynox 2 — Ilpouec podotu BidpocuTa
3 roppoBaHoIo ciTKOI0

Posmipu citku 1x1 M. Bibpopama ycraHosiie-
Ha Ha YOTHPHOX IPYKHHAX (eJIeMEHT Ansys TUITY
COMBIN14) xopctkictio k=10000 H/m.

Topposana citka (puc. 3, 0) cKiIamaeThcs 3
TIEPETUHIB pajiiycoM 25 MM 3 KpokoM 100 M.

Martepian citku i Bibpopamu — ¢Taib 3 MOJly-
nem mpyxsocti E=2,1-10"" H/™M’, rycruHOI0O
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Haykoeuti eicHuk HayioHanbHo2o TexHi4HO20 YHieepcumemy Hagpmu i a3y

NODAL SOLUTION AN
STEP=1 MAR O 2906
e 18:06:03
FREQ=5.018
USUM (AVG)
RSYS=0
DMX =.267221
SMX =.267221
0 .059383 .118765 .178148 .23753
.029601 .089074 .148456 .207839 .267221
THOL AN AT TR T TR A T T T o AT 1 a
NODAL SOLUTION AN
STEP=1 MAR O 2906
B 5 18:05:18
FREQ=6.58
UsuM (AVG)
RSYS=0
DMX =.289077 :
SMX =.289077 6)
= onu-
Ha pos3-
iHy-
BU AKHX
(¢ J10-
opa-
— W Ta
- \€Th-
! HKa-
YBUM
q OJIH-
— YTORO
- " ciT-
| \cTO-
¢ \CTO-
B | EEEEEEE—— | i B
7 0 .064239 .128479 .192718 .256958 IBI-
— .03212 .096359 .160599 .224838 .289077 | Hai-
orax
gl

HepCMlLLLCHH)l (M) Blopocul 11pn KOJIMBAHHAX 3 PC-
30HAHCHUMHU dYacToTaMH. KOHTYpHUMH JHIIMH
MMOKa3aHO IMOJIOKEHHS BIOpopamu 10 nedopmMarii.
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MEPEBAKHO 3YMOBIIIOE TUIBKK jAedopmariito mpy-
KHH 1 HalKpalle Cpusie pyxXy YaCTUHOK I10 CITIIi.



Hagrorasonpomuciose o6iaagHaHHS Ne 2(14) - 2006

AN

STEP=1 MAR 5 2006
SUB =7 18:04:38
FREQ=9.689
UsuM (AVG)
RSYS=0

DMX =.858194
SMX =.858194

NODAL SOLUTION

——— | I
0 .19071 .381419 .572129 .762839
.095355 .286065 .476774 .667484 .858194
B
NODAL SOLUTION AN
STEP=1 MAR 5 2006
SUB =8 18:04:14
FREQ=18.776
UsuM (AVG)
RSYS=0
DMX =.895365
SMX =.895365
——— | I
0 .19897 .39794 .59691 .79588
.099485 .298455 .497425 .696395 .895365
r
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AN

NODAL SOLUTION

STEP=1 MAR 5 2006
SUB =10 18:03:15
FREQ=21.733

UsuM (AVG)

RSYS=0

DMX =.290627

SMX =.290627

0 .064584 .129168 .193752 .258335
.032292 .096876 .16146 .226043 .290627

AN

NODAL SOLUTION

STEP=1 MAR 12 2006
SUB =11 19:38:43
FREQ=27.917

UsuM (AVG)

RSYS=0

DMX =.789097
SMX =.789097

0 .175355 .35071 .526065 .70142
.087677 .263032 .438387 .613742 . 789097
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Hagrorasonpomuciose o6iaagHaHHS Ne 2(14) - 2006

AN

NODAL SOLUTION

—— MAR 12 2006
SUB =12 19:39:12
FREQ=33.123

UsSuM (AVG)

RSYS=0

DMX =.872033
SMX =.872033

— I ]
0 .193785 .38757 .581355 .77514
.096893 .290678 .484463 .678248 .872033
X
NODAL SOLUTION AN
STEP=1 MAR 12 2006
SUB =13 19:39:53
FREQ=34
USsuM (AVG)
RSYS=0
DMX =1.083
SMX =1.083
— I ]
0 .240731 .481461 .722192 .962923
.120365 .361096 .601827 .842558 1.083
3

Pucynok 4 — ®opmu BJIaCHUX KOJMBAHb (CyMapHi nepeMileHHsl, M) BIOPOCHTA 3 IIJIOCKOIO CITKOIO:
a-, 6'9 B-, ', I~ €-, K-, 3-
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Haykoeuli eicHuk HayioHanbHo20 TexHi4yHO20 YHieepcumemy Hagpmu i a3y

NODAL SOLUTION

STEP=1

SUB =4
FREQ=4.858
USuM (AVG)
RSYS=0

DMX =.153884
SMX =.153884

AN

MAR 5 2006
17:53:29

80

- E— ]
0 .034196 .068393 .102589 .136786
.017098 .051295 .085491 .119687 .153884
a
NODAL SOLUTION AN
STEP=1 MAR 5 2006
SUB =5 17:52:43
FREQ=6.393
UsuM (AVG)
RSYS=0
DMX =.204352
SMX =.204352
- E— ]
0 .045412 .090823 .136235 .181646
.022706 .068117 .113529 .15894 .204352
0



HadrorasonpoMucnoBe o6nagHaHHT Ne2(14) - 2005

AN

MAR 5 2006
17:50:59

NODAL SOLUTION

STEP=1
SUB =6
FREQ=6.501
USuM (AVG)
RSYS=
DMX
SMX

0 .045087 .090174 .135261 .180348
.022544 .067631 .112718 .157805 .202892
B
NODAL SOLUTION AN
STEP=1 MAR ? 2?06
SUB =7 17:50:21
FREQ=21.749
USUM (AVG)
RSYS=0
DMX =.298901
SMX =.298901
0 .066423 .132845 .199268 .26569
.033211 .099634 .166056 .232479 .298901
r
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Haykoeuti eicHuk HayioHanbHo20 TexHi4YHO20 YHieepcumemy Hagpbmu i a3y

NODAL SOLUTION

STEP=1

SUB =8
FREQ=108.086
USUM (AVG)
RSYS=0

DMX =.618059
SMX =.618059

AN

MAR 5 2006
17:49:57

82

| B I |
0 .137346 .274693 .412039 .549385
.068673 .20602 .343366 .480712 .618059
pis
NODAL SOLUTION AN
STEP=1 MAR ?2(.)06
SUB =9 17:49:32
FREQ=134.63
USsuUM (AVG)
RSYS=0
DMX =.529292
SMX =.529292
| B I |
0 11762 .235241 .352861 .470482
.05881 .176431 .294051 .411672 .529292
e



HadrorasonpoMucnoBe o6nagHaHHT Ne2(14) - 2006

1 AN

NODAL SOLUTION

STEP=1 MAR 5 2006
SUB =10 17:48:24
FREQ=139.094

USsuM (AVG)

RSYS=0

DMX =.45792

SMX =.45792

0 .10176 .20352 .30528 .40704
.05088 .15264 .2544 .35616 .45792

X

Pucynok 5 — @opMu BJIaCHUX KOJMBaHb (CyMapHi nepeMinieHHsi, M) BiopocuTa 3 NJI0CKOI0 CiTKOIO:
a-, 6'a B-, I'- -, €-, K-

Pucynok 6 — CiTka ckiHYeHO0-eJIeMEeHTHOT0 aHAJIi3y M0J0THA BidpocuTa

Onnak poOora BiOpocHTa HpU PE3OHAHCHMX Yac-  abo mepeadayuTH aBTOMATHYHY MEPIOJUYHY 3MIHY
TOTaxX MOXKE HIBUJKO 3pYHHYBaTH CiTKy. TOMy 10-  4acTOTH KOJHMBaHHs BiIOpOpaMH B 3aJaHOMY jiamna-
TPiOHO JAOTPUMYBATHCh KOJIOPE30HAHCHHUX YacTOT  30Hi.

| 83
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ROTX_3
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SEQV_7
(x10**5)

4000

2e00.

2Z00.

Z200.

Z400.

Zooo.

ledn

1z00.

200,

400

Y
u] _lwﬁ’li ™

4 12 zZ0 Ze 26
FREQ

7 (1207)

SEQV_S
ixl0**5)
4000

200

3200
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Z400

Zooo
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1z00
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400 \\
. L A T
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1000 z.E

a00 z.25

200

700 1.7E

£00 1.5

soa 1.25 -

’,’
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100 / \ P33 V,—-""’ \
. L [ Al L Y
] a 1s 74 3z 40 il ] 16 74 Iz 40
4 1z z0 za 28 4 1z z0 zg 28
FREQ FREQ
9 (1220)

PucyHok 7 — AMILIITY/IHO-YACTOTHI XapaKTEePUCTUKHU BiOPOCUTA 3 IVIOCKOIO CITKOI0
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HaproraszonpoMucnoBe ob6nafHaHHS HIZMI o 2006

NODAL SOLUTION AN
STEP=1 APR 16 2006
SUB =14 22:56:17
FREQ=28
Uz (AVG)
RSYS=0
DMX =.018776
SMN =-.015969
SMX =.018749
-.015969 -.008254 -.539E-03 .007177 .014892
-.012112 -.004396 .003319 .011034 .018749

NODAL SOLUTION

STEP=1 APR 16 2006
SUB =14 22:56:57
FREQ=28

SEQV (AVG)

DMX =.018776

SMN =.106E+07

SMX =.176E+09

.106E+07 .400E+08 .790E+08 .118E+09 .157E+09
.205E+08 .595E+08 .985E+08 .137E+09 .176E+09

0)

Pucynoxk 8 — Amniitynm negopmaniii Uz, M (a) Ta ekBiBaJIeHTHMX HANIPY:KeHb 32 KpUTepieM
Mizeca-I'yoepa, I1a (0) BiOpocuTa 3 ni1ockoro citkoro npu yacroti 28 I'y
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No 2014) - 2006

Haykoeuti eicHuk HayioHanbHo2o TexHi4HO20 YHieepcumemy Hagpmu i a3y

NODAL SOLUTION

STEP=1
SUB =17
FREQ=34
vz

RSYS=0
DMX =.030529
SMN =-.018712
SMX =.030512

(AVG)

-.018712

-.013243

AN

APR 16 2006
22:52:26

-.007773 .003165
-.002304

.014104
.008635 .019573

.025043
.030512

NODAL SOLUTION

STEP=1
SUB =17
FREQ=34
SEQV
DMX
SMN
SMX

(AVG)
.030529
109803
.300E+09

109803

.335E+08

AN

APR 16 2006
22:53:05

.668E+08 .134E409

.100E+09

.200E+09 .267E+09

.167E+09 .234E409 .300E+09

0)

Pucynox 9 — Amniryam negopmauniii Uz, M (a) Ta ekBiBaJleHTHMX HANIPY:KeHb 32 KpUTepieM
Mizeca-I'yoepa, I1a (0) BiOpocuTa 3 mi1ocko1o citkoro npu yacroti 34 I'y

88



HagrorasonpommucioBe o6iagHaHHS

Binpmricte BiOpocut mpamtoe mpu yacrorax 20-40
I'n. Tomy motpibHO TimiOpaTH KOPCTKICTH MpY-
JKUH Ta TOBIIMHY CITKM TaKHUMH, 11100 HaWOLIbII
ONTHMAaJbHI ()OPMHU BIIACHUX KOJHMBAHB ITOTAJAIH
B 4acTOTH LIbOro miama3ony. Ciiij BpaxyBaTH Ta-
KOXK T€, 1[0 HATAT CITKM ITiIBUIIY€E 3HAUCHHS BJac-
HUX YaCTOT.

Bukonano rapMoHiiHMI aHami3 BiOpocurta 3
TUIOCKOIO CiTKOI0. BiOpocHTO HaBaHTaXKyeThCS Tie-
piogunuHuMHU eopMaIlisiMH B HAlIPSIMKY oceil Y i
Z BenmMunHOK0 1 MM. AMILUTITYJHO-4aCTOTHI Xapak-
TEPUCTUKH Oy1yBamuch /s 9 TOYOK CiTku (puc.6).
Hianason mocmiwkysannx vactor 0..40 I'u. Jocni-
JDKYBaIIUCh TakKi BETHMYMHHU: aMIUTITYIH MepeMi-
mens 1o oci Z (UZ), moBopoTiB HaBKoOIO oceir X
(ROTX) i Y (ROTY) Ta ekBiBaJleHTHUX HaIIpy-

JKeHb 3a KkputepieM Mizeca-['yoepa (SEQV)
(puc.7-9).
Y]IK 622.242

AHani3 [uX XapaKkTeprCcTUK JacTh 3MOTy BHO-
paTH HaOLIBII palioHaIbHI YaCTOTH 3 TOUKU 30pYy
MPOIYKTUBHOCTI BIOPOCHTA Ta MIITHOCTI CITKH.

Jimepamypa

1. Pesunuenko W.H. [Ipurorornenue, obpa-
00TKa W OYHMCTKa OypOBBIX pacTBOpPOB. — M.:
Henpa, 1982. — 230 c.

2. Komeit b.B. Ilapamerpuynuii psn mupky-
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HaykoBuit BicHMK HamioHaibHOTO TEXHIYHOTO
yHiBepcuTery HadTH 1 razy. — 2005. — Ne 3(12). —
C. 56-66.

NIABUWEHHA EKCMNYATALIWHOI HAQIMHOCTI OU3ENbHUX
ABUI'YHIB BYPOBUX YCTAHOBOK METOAOM AHANI3Y 3MIHU
KYTOBOI LUBUAKOCTI OBEPTAHHS KOJNIHYACTOIO BAJA

C.I. Kpumumona

IOHTYHI, 76019, m. lIsano-@panxiscek, eyn. Kapnamcoka, 15, men.(03422) 42351
e-mail: retes@mail.ru

Ilpeocmasneno ucciredosanue 00HO20 U3 nep-
CNEeKMUBHBIX HANPAGLICHUL NOGLIUEHUS HAOCHCHOCIU
Ou3enbHbIX 08U2amenetl, KOmopule SKCHIYAMUpPYIOmcst 6
cocmase Cunoso20 npusooa Oypoevix YCMAHOBOK, Me-
MOOOM OYEHKU OelCmEUmeIbHO20 COCMOAHUSL 08U2d-
meisi N0 USMEHEHUIO Y2I080l CKOPOCMU 8PAUeHUsl KO-
JIeHYAmo20 6aia Npu NOCMOSHHOM pedicume e20 pabo-
mol. [lokazana axmyanbHocms nposedenus pabomvl 6
obnacmu noevlueHUs. HA0eHCHOCMU OU3ETbHbIX 06U2A-
meneti Oypoevix ycmanogok. Ilposedeno meopemuye-
CcKOe UCCNeO08aHUe 3A8UCUMOCTU USMEHEHUsT Y2080l
CKOpOCMU 8PAWEHUS. KOTCHYATNO20 6AA 08U2AMENsl NPU
NOCMOSAHHOM pexcume e20 pabomvl Om NaApamempos
ouzenvrozo oeuzamens. Ilpoananusuposano euusnue
COCMOAHUA CUCTEM OU3ENbHO20 08U2AMENA HA USMEHe-
Hue Y2lo80l CKOPOCMU PAYEHUsT KOICHUAMO20 8ajld
osucamens. npu NOCMOIHHOM pedicume e20 padombl.
Chopmynuposanvl 6b1600bl U YKA3AHL HANPAGIEHUS
NOCACOYIOUWUX UCCAEO0BAHUIL.

HaniitHicTs TU3€IbHUX IBUTYHIB, SIKI €KCILTY-
aTYIOTBbCS B CHOT'OJIHI B YKpaiHi y CKJIa/ii CHIOBHX
MPHBOMIB OYpPOBHX YCTAaHOBOK, € HEBUCOKOIO.
CepenHiii TepMiH C1yOU HOBHUX IU3CIbHUX JBH-
T'yHIB OYpOBHX YCTaHOBOK He mepesuinye 4500
MotoroguH [l]. AHami3 HapoOITKIB IU3EIBHHUX
neuryHie B2-450 AB-C3 mik nBoMa KariTajdbHH-
mu pemontamu Ha Kanycekii HI'PE 3a nepioz[
1989-1992 pp. 3acinuuB, WO MiHIMAILHUI HApO-
OITOK MDK KamiTalbHAMH PEMOHTAMH CTaHOBHB
820 mororoauH, a cepenHiii — 2631 MoTOromuHy

[1].

The research of one of perspective directions of
rise of reliability of diesel drives is represented, which
are exploited in structure of a power drive of drill units,
method of a rating of the real status of a drive on
change of an angular velocity of rotating of a crank-
shaft at the constant mode of its operation. The urgency
of conducting of operation is demonstrated in the field
of rise of reliability of diesel drives of drilling units. The
idealized research of dependence of change of an angu-
lar velocity of rotating of a crankshaft of a drive is held
at the constant mode of its operation from parameters of
a diesel drive. Influencing a status of systems of a diesel
drive on change of an angular velocity of rotating of a
crankshaft of a drive is parsed at the constant mode of
its operation. The outputs are formulated and the direc-
tions of the subsequent researches are indicated.

HapifiHicTh JOBroTpHBAIOT0 BUKOPHUCTAHHS
IM3eTbHUX JBUTYHIB OypOBHUX YCTaHOBOK, IO
SKCIUTYaTYIOThCS Y BXKKHX YMOBaX 3HAYHHX JIH-
HaMIYHHUX HAaBaHTAXXEHb, 3aJI)KUTh BiJl TEXHIYHOIO
CTaHy IX OKpeMHuX cucreM. [linBUICHHS HaIIHO-
CTi eKCIuTyaTalii Ju3eNbHUX JABUTYHIB OypOBHX
YCTAaHOBOK MOXKITUBE Ha OCHOBI CBOEYACHOTO BU-
SIBJICHHS JepeKTIB CHUCTEM JBHIyHa 3a PaXyHOK
MPOBENICHHS TMOCTIHHOrO KOHTPONIO 332 pPOOOTOIO
JIBUTYHA.

Icuyroui choromHi MeToau KOHTpOO [2, 3] 3a
pOOOTOI0 JM3ENFHUX JABHTYHIB OypOBHX yCTaHO-
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