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The validation characteristics of the spectrophotometric quantitative determination of paracetamol in
tablets by specific absorbance according to the British Pharmacopoeia (BPh) have been evaluated.
The results of paracetamol content of 83.59% and 84.39% in terms of the average mass of one tablet
do not meet the permissible limits B £5.0%. The peculiarities of the sample preparation method for
quantitative determination of the active pharmaceutical ingredient in tablets has been discussed, and
comparative analysis of “Dissolution” and “Assay” tests for paracetamol tablets according to the BPh
has been conducted. We have suggested to make such changes at the stage of the sample preparation
as “... place the flask in an ultrasonic bath for 30 min...” instead of “...shake for 15 minutes...”. The
acceptance criteria of the assay method for paracetamol tablets have been calculated for permissible
limits of £5.0%, £7.5%, £10.0%. The results of the convergence and linearity research of the method
meet requirements for the permissible limits of £5.0%. The results of the intermediate precision re-
search of the method meet requirements for the permissible limits of +7.5%. The results of the accuracy
research of the method meet requirements for the permissible limits of £10.0%. Taking into account the
technical capabilities of the Ukrainian producers and a diverse list of excipients used in the manufacture of
the drug, the spectrophotometric quantitative determination of paracetamol tablets by specific absorbance
is recommended to use with the permissible limits of £10.0%. The prognosis of the total uncertainty
of the analysis results is consistent with requirements to the maximum permissible uncertainty of the
analysis A} = 2.6 <max A" = 3.2% and with results of the 3 round of the Professional Testing
Programme (PTP) of “Pharma-test” laboratories in the system of the State Inspection for Medication

Quality Control of the Ministry of Public Health of Ukraine.

Paracetamol belongs to the group of non-steroidal
anti-inflammatory drugs, it is a nonselective COX inhibi-
tor, and over 50 years it has already been used as an
antipyretic and analgesic [10]. Monocomponent formula-
tions based on paracetamol tablets, capsules, solutions,
suppositories, suspensions, granules, gel are produced
by pharmaceutical industry. Paracetamol is part of many
combined medicines with antipyretic and analgesic ef-
fects. The research concerning the use of paracetamol
to treat pain in neonates as an alternative to opiates is
being performed [12].

Quantitative determination of paracetamol in the sub-
stance according to the monographs of the State Pharma-
copoeia of Ukraine (SPhU) [7], European [11], British
[9] pharmacopoeias and Pharmacopoeia of the Republic
of Belarus [3] is carried out by the ceriometry method,
American [16], Japan [14] Korea [15] pharmacopoeias
by the spectrophotometric method (by standard), China
[13] — by specific absorbance.

UV-spectrophotometry by standard [7] and specific
absorbance methods [9, 13], HPLC [16] are used for
pharmacopoeial quantitative assessment of paracetamol
tablets.

Thanks to the introduction of quality assurance systems
for results of analysis, equipment qualification the spe-
cific absorbance method has been widely used in phar-

macopoeial analysis. At present the specific absorbance
method is recommended by the SPhU not only for quan-
titative determination of 10 substances [7], but also for
21 types of medicinal plants [6]. A standardized proce-
dure of validation of spectrophotometric methods for
quantitative determination of drugs by specific absor-
bance has been developed [4] and successfully approved
on the quantitative determination methods for predniso-
lone and riboflavin substances [18].

The aim of this research is to evaluate the metro-
logical characteristics of spectrophotometric quantita-
tive determination of paracetamol in tablets by specific
absorbance, which is recommended by the British Phar-
macopoeia (BPh) and to determine acceptable permis-
sible limits for this method.

Experimental Part

Tablets “Paracetamol”, 200 mg, manufactured by
the pharmaceutical company “Darnitsya”, batch UA /
4369/01/01 were chosen as an object of the research.

The following analytical equipment was used: a “SPE-
CORD 200 spectrophotometer, AV 204 S/ AMETTLER
TOLEDO analytical balance. Reagents, measuring glass-
ware of class A (first class) and excipients meeting the
requirements of the SPhU were used for the work.

The assay method for paracetamol in tablets according to
the British Pharmacopoeia [9]: weigh and powder 20 tablets.
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Table 1
The critical values of the systematic error (max §,,), total uncertainty of the analysis (maxA )
and parameters of the linear dependence Y, = b-X, + a*
Permissible 1% | C,om Mg/ o | Maxd,, = o .
limits, 8% Anm | A 100mi | Anom | maxa, % maxd\, % RSD, % | minR% | maxa, % | max&,%
+5.0% 1.6 1.15 0.60 0.9981 2.34
+7.5% 257 715 0.75 0.536 24 1.7 0.90 0.9957 3.5 2.6
+10.0% 3.2 23 1.20 0.9924 4.7

* the number of points 9, for the range of 80-120%.

Add an accurately weighed powder containing 0.15 g of
paracetamol to 50 ml of 0.1 M sodium hydroxide, dilute
with 100 ml of water, shake for 15 minutes and dilute to
200 ml with a sufficient amount of water. Mix, filter and
dilute 10 ml of the filtrate to 100 ml with water. Add 10 ml
of the solution obtained to 10 ml of 0.1M sodium hy-
droxide, dilute to 100 ml with water and measure the
absorbance of the solution obtained at the maximum at
257 nm. Calculate the content of C;H,NO, taking 715
as the value of A (4, ) at the maximum at 257 nm.

The nominal content of paracetamol b, is 200 mg;
the average weight of one tablet is 256.02 mg. The con-
tent of paracetamol in one tablet in terms of the aver-
age weight of one tablet in percentage of the prescribed
amount was calculated by the formula:

10-A 100

V
X(%)ZA_I.D.m[. .D=-2

5 5

1% m

lem nom

where: D — is dilution of the sample analyzed, m — is the
mass of the sample for analysis. In our case, dilution is:

Vy 200 " 100 " 100 20000
0.1952 10 10  0.1952

m

Results and Discussion

According to the specific absorbance method it is
possible to obtain the correct results using a high level
of equipment, its qualification and compliance with the
requirements of the SPhU [7]. Taking this into account
the qualification spectrophotometer characteristics were
evaluated before the experiment. The control of cells,
absorbance accuracy, absorbance convergence with re-
moving cells, the limit of stray light have been carried
out. The results obtained meet requirements of the SPhU.

The acceptance criteria of the assay method for para-
cetamol tablets was calculated considering the peculiari-
ties of spectrophotometry by the specific absorbance me-
thod [4] for permissible limits of 95-105% (B ==£5.0%)
and +7.5%, +10.0% according to the monograph (Tab. 1).

At first quantitative determination of paracetamol
tablets in the concentration of 100% in accordance with
the prescribed amount was carried out. To control cor-
rectness of the results and accuracy of the sample prepa-
ration two parallel studies of the tablet powder were con-
ducted. Immediately after preparing analytical solutions
according to the method, absorbance (A) was measured
at the absorbance maximum of 257 nm three times with

removing the cells. The results of the paracetamol con-
tent of 83.59% and 84.39% in terms of the average mass
of one tablet do not meet the permissible limits (Tab. 2).

According to the results of the accuracy control of
the sample preparation |X,-X,| = 0.80% <A, 1.60%; the
negative result cannot be associated with the analyst’s
errors.

Peculiarities of the sample preparation of quan-
titative determination methods for the active phar-
maceutical ingredient (API) in tablets. Determination
of the quantitative content of the API in tablets has certain
features that must be considered in standardization of me-
thods. An accurately weighed quantity is dissolved in a
suitable solvent in one or several steps using measuring
glassware in quantitative determination of substances.
Each step of the sample preparation is a part of uncer-
tainty, which is calculated from the values of permis-
sible uncertainty of measuring glassware and weighing
according to the SPhU. In addition to the abovemen-
tioned sample preparation steps the method includes such
additional operations as weighing of 20 tablets, pow-
dering, dissolving and filtering, which bring more un-
certainty to the total uncertainty of the sample prepara-
tion in quantitative determination of the API in tablets.

The relationship of “Dissolution” and “Assay”
tests for paracetamol tablets according to the BPh.
It should be noted that according to the BPh mono-
graph control of dissolution of paracetamol tablets and
“Assay” test for the API in tablets are carried out by
UV-spectrophotometry using specific absorbance [9].
“Dissolution” and “Assay” tests are quite similar in ope-
rations, but differ in terms of dissolution, the purpose and
test evaluation.

“Dissolution” test determines the minimum quality
requirements for pharmaco-technological properties of
paracetamol tablets regardless of the manufacturer (the
composition of excipients, technology (Tab. 3)) based
on the API quantitative determination after dissolution.

Conditions for “Dissolution” test. place one tablet
in Apparatus I (paddle apparatus), rotate the paddle at
50 rpm (tolerance £4%); the medium is phosphate buff-
er, pH 5.8 (£0.05 units), carry out dissolution at a tem-
perature from 36.5° to 37.5°C; assess the API release in
45 minutes; dilute 20 ml of the filtrate with 0.1M sodi-
um hydroxide to the concentration of 0.00075% (w/v);
measure the absorbance of this solution; the amount of
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Table 2

The results of the spectrophotometric quantitative determination of paracetamol tablets by specific absorbance

The BPh method
e piepmn | e epaaton
Test 1 Test 2 Test 1 Test 2

The nominal content of paracetamol in one tablet of the
prescribed amount b, ., mg 200 200
Permissible limits of paracetamol, % 95.0-105.0
B, % 5
The average mass of one tablet m, mg 256.02
The mass of the tablet powder for analysis m_, mg 195.2 196.8 196.3 195.9
Mean absorbance, A, 0.4557 0.4638 0.5358 0.5363
Standard deviation, S,, % 0.0006 0.0010 0.0003 0.0002
Relative standard deviation, S,,, % 0.12 0.21 0.06 0.04
'cl;:(; i):é?ecst)ai\::t%c)ontent in terms of the average mass of 83.59 8439 9774 98.03
Control of accuracy of the sample preparation, % 0.80 0.29
|X1'X2|<AA5

the active ingredient in the solution should be not less
than 70% of the prescribed amount.

Conditions for “Assay” test: add an accurately weighed
quantity of the powder to 50 ml of 0.1 M sodium hy-
droxide, dilute with 100 ml of water, shake for 15 minu-
tes; dilute 10 ml of the filtrate with 0.1 M sodium hy-
droxide to the concentration of 0.00075% (w/v); meas-
ure the absorbance of this solution; the amount of the
active ingredient in the solution should be within the
range of 95%-105% of the prescribed amount.

The question is if the API of paracetamol can be
completely released under the following conditions for
15 minutes. Paracetamol belongs to the 1* class of the
biopharmaceutical classification system (BCS) and is
considered to be very instant (at least 85% of the pre-
scribed amount of the API passes into the solution for
15 min when using the paddle apparatus (50 or 75 rpm)
or basket apparatus (100 rpm)) [2, 17]. The quality of
17 batches of 10 names of paracetamol tablets made in
Russia and Western Europe was comparatively assessed

in terms of the content of the API and the rate of dis-
solution (quantitative determination of the API for each
batch was performed by HPLC (n = 10) according to
the EuPh monograph “Paracetamol”). The results show
that in 30 min 44.0+3.3% of the API of paracetamol was
released for one batch; for 6 batches the dissolution per-
centage was in the range of 88.041.3% — 94.0+1.1%; for
10 batches it was 96.0+0.7% — 100.0+0.4% [1]. Thus,
the difference in the release of the API may be associ-
ated with the composition of the excipients of tablets
and their different formulations that each manufacturer
sets independently.

Considering the facts described above the stage of the

sample preparation of the method — ““...shake for 15 mi-
nutes...” should be changed to “... place the flask in
an ultrasonic bath for 30 min...”. Two parallel experi-

ments were conducted with the tablet powder. The re-
sults concerning the paracetamol content in terms of the
average mass of one tablet of 97.74% and 98.03% meet
the permissible limits (Tab. 2). Thus, too low results ob-

Table 3

Comparative analysis of the excipients when producing paracetamol tablets by the Ukrainian manufacturers

Manufacturer How supplied

Excipients

“Lubnyfarm” JSC, Lubni, Poltava

region blister card

Tablets, 0.2 g No.10 in the

Potato starch, calcium stearate, colloidal
anhydrous silica, methylcellulose

“Lugansk Pharmaceutical Plant”

JSC, Lugansk strip

Tablets, 0.2 g No. 10 in the

Sugar, corn starch, stearic acid, gelatin

“Agrofarm” LLC, Irpin, Kyiv region | Tablets, 0.2 g No.10

Potato starch, corn syrup, calcium stearate

“Styrolbiofarm”Ltd., Gorlovka,

Donetsk region blister card

Tablets, 0.325 g No.6 in the

Croscarmellose sodium, povidone, pregelatinized
starch, corn starch, stearic acid

“Pharmaceutical company”

Darnitsa” PJSC, Kiev blister card

Tablets, 0.2 g No.10 in the

Potato starch, povidone, calcium stearate, aerosil

Galychpharm’, JSC, Lviv blister card

Tablets, 0.2 g No.10 in the

Sodium carboxymethyl starch, low molecular
weight polyvinyl pyrrolidone, calcium stearate
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Linear Regression for Data1_B:
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Fig. 1. The plot of linear dependence of absorbance
on the concentration of paracetamol in the normalized
coordinates.

tained in the first experiment caused by incomplete re-
lease of the active substance when dissolving.

Further research and evaluation of validation cha-
racteristics of quantitative determination methods for
paracetamol tablets by specific absorbance (the sample
preparation with changes) were performed according
to the standardized procedure of validation of spectro-
photometric methods of quantitative determination of
drugs by specific absorbance [4].

The prognosis of the total uncertainty of the analy-
sis results (4 ,)

The prognosis of uncertainty of the sample prepara-
tion. The approach and requirements for maximum per-
missible errors for volumetric glassware, balances and
devices were used to assess uncertainty of the sample
preparation [7, 8]:

Ay =V0.10% +0.10* +0.5> +0.12° +0.5° +0.12> =

=0.74%.

The prognosis of the total uncertainty of the analy-
sis result for the permissible limits of £5.0%; £7.5%;
+10.0% was conducted according to the standardized

procedure of validation of spectrophotometric methods
by specific absorbance [4]:

5.0% _ 2 2 2
AAS = \/ maxé‘)mt + ASP + AFAO =

V115 4074 +049* =1.7%:

A =21%; A =2.6%.
The total uncertainty should be insignificant com-
pared with the maximum permissible uncertainty of the

analysis results:
A, <max A =1.6%: A =1.7>1.6%;

A =2.1<max A" =2.4%;

A% =26 <max A0 =3.2%.

The total uncertainty of the analysis results exceeds the
maximum permissible uncertainty for the permissible
limits of £5.0% and meets requirements for the permis-
sible limits of £7.5% and £10.0%.

Accuracy, linearity, repeatability, intermediate pre-
cision were investigated using 9 model solutions within
the whole range of the method application from 80 to
120% of the prescribed amount. The assessment of li-
nearity was performed in the normalized coordinate sy-
stem (Fig. 1). The results are shown in Tab. 4. The Ta-
ble shows that the requirements for the parameters of
the linear dependence are performed for permissible li-
mits of £5.0%.

The assessment of the validation parameters of the
method is given in Tab. 5. Parameters of the accuracy
and convergence are shown graphically in Fig. 2.

The results of the convergence research of the me-
thod meet requirements for the permissible limits of +5.0%.
The results of the intermediate precision research of the
method meet requirements for the permissible limits of
+7.5%. The results of the accuracy research of the me-
thod meet requirements for the permissible limits of =10.0%.
In this case without the other tests results (e.g. Art. 2.9.3.
“Dissolution”, Art. 2.9.6. “Uniformity of the content of
the active ingredient per unit dosage of a medicinal pro-

Table 4
The metrological characteristics of the linear dependence
P Value Criteria (for tolerances of 95-105%, .
arameters X Conclusion
test 1 test 2 the number of points 9)

b 1.0034 0.9798 - -

S, 0.0141 0.0077 - -
statistical insignificance
a<t(95%,9-2)-s,=1.89-5,=2.67% satisfied
as<t(95%,9-2)-5,=1.89-5,=1.47%

a 205 036 practical insignificance .
|as| < max A =0.71-max A, =1.15% satisfied
max a = 2.34% satisfied

S, 1.4172 0.7787 - -

RSD, 0.54 0.30 RSD,<0.60% satisfied
r 1.0000 1.0000 min R? =0.9981 satisfied
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The results of the accuracy and convergence research of the spectrophotometric
quantitative determination of paracetamol tablets by specific absorbance

Table 5

Validation parameters Research 1 Research 2
X% 98.27 97.61
RSD, % 0.60 0.31
4,,.% = t(95%,8)-RSD, = 1.12 0.59
Critical value for A, <1.15% satisfied satisfied
5=|X - 100] 1.73 2.39
Criterion of the systematic error insignificance 6<4,,,/3 6<0.37 6<0.20
if itis not satisfied 1), then 2) 6 < maxd,,,=1.15 unsatisfied unsatisfied
for permissible limits +7.5% 6 < maxd,,,=1.7; satisfied unsatisfied
for permissible limits +10.0% 6 < maxd,,, =2.3 satisfied satisfied
The conclusion of the method correct correct
Intermediate precision
Z,,.%= 97.94
SD, %= 1.07
A,,%=t(95%n-m-1)-SD, 9% =1.755D, . % 1.87
Critical value forA . <1.15% unsatisfied
Intermediate systematic error 6= 2.06
Criterion of the systematic error insignificance <A, //18 6<0.24
if it is not satisfied 1), then 2) 6 < maxé,,,=1.15 unsatisfied
for permissible limits +7.5% & < maxd,,,=1.7; unsatisfied
for permissible limits +£10.0% 6 < maxd,,,=2.3 satisfied
The overall conclusion of the method correct

100
[ ]
98 | =
——
96 T T -
0 1 2 3

Fig. 2. The plot of the accuracy and convergence research
results of the spectrophotometric quantitative determination
of paracetamol tablets by specific absorbance.

duct”) conclusions about the quality of the tablets can-
not be done. Taking into account the technical capabi-
lities of the Ukrainian producers and a diverse list of ex-
cipients used in the manufacture of the drug, the spec-
trophotometric quantitative determination of paraceta-
mol tablets by specific absorbance is recommended to
use for quantitative determination of the API in the drug
with the permissible limits of £10.0%, while the permis-

sible limits of +7.5% results may be doubtful. The pro-
gnosis of the total uncertainty of the analysis results is con-
sistent with requirements to the maximum permissible
uncertainty of the analysis A'$"*=2.6 <max A'}""3.2%
and with results of the 3rd round of the Professional Te-
sting Programme (PTP) of “Pharma-test” laboratories in
the system of the State Inspection for Medication Quality
Control of the Ministry of Public Health of Ukraine [5].

CONCLUSIONS

The validation characteristics of the spectrophoto-
metric quantitative determination of paracetamol in tab-
lets by specific absorbance according to the British Phar-
macopoeia have been evaluated. We have suggested to
make such changes at the stage of the sample preparation
as “... place the flask in an ultrasonic bath for 30 min...”
instead of “...shake for 15 minutes...”. Taking into ac-
count the technical capabilities of the Ukrainian pro-
ducers and a diverse list of excipients used in the manu-
facture of the drug, the spectrophotometric quantitative
determination of paracetamol tablets by specific absor-
bance is recommended to use for quantitative determi-
nation of API in the drug with the permissible limits
of £10.0%.
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OUIHKA METPONOIYHUX XAPAKTEPUCTUK METOOUKU CNEKTPO®POTOMETPUYHOIO
KINIbKICHOIO BUBHAYEHHA NMAPALIETAMOIY Y TABJNIETKAX METOOOM NMOKA3HUKA
NMOrNMWHAHHA

O.A.Eemigpeesa, K.I.[IpockypiHa

Knroyoei crnioea: napauyemamort; KiflbKiCHe 8U3HaYeHHSI, CriekKmpogomomempisi; Memoo rnokasHuKa
rnoanuHaHHs; eanioauis

30iticHeHO oyiHKYy Memposio2idyHUX xapakmepucmuK MemoOUKU KilTbKiICHO20 8U3HaYeHHs napayema-
Mory y mabnemkax MmemoOom rnokasHuka noanuHaHHs (M), ska pekomeHOyembcs bpumaHcbkoto
gapmakoneero (b®). OmpumaHi pe3ynbmamu y rnepepaxyHKy Ha cepedH0 macy OO0Hiei mabnemku
83.59% ma 84.39% He sidnosidarompb dornyckam emicmy 95-105% (B £5.0%). [Npu ecmaHo8neHHi
MOXXITUBUX MPUYUH He2amugHo20 pe3yribmamy 0b2080peHi ocobsiueocmi npobonid2omosku memo-
OUK KifnbKICHO20 8U3Ha4YeHHs1 akKmueHo20 ¢hapMayesmuyHoz20 iHepedieHma y mabnemkax ma 30il-
CHEHO MOpigHANbHUU aHani3 sunpobysaHb «Po3qyuHeHHs1» ma «KinbkicHUl emicmy napauemamorny
y mabrnemkax 8i0rnogidHo o MoHoepacpii B®. 3anporoHosaHo eHecmu 3MiHU 8 emar rpobonidzo-
moeKu: «...nepemiwysamu Ha npomsa3i 15 xa...» 3MiHUMU Ha «rnomicmumu Kornby 8 yrnbmpa3syKosy
b6aHo Ha 30 x8». 3 Memoto 8u3Ha4YeHHs NMPUUHSIMHUX OOrMyCKig po3paxoeaHi Kpumepii npulHIMHocmi
0ns B £5.0%, +7.5% ma +10.0%. Pe3ynbmamu gug4yeHHs1 niHiiHocmi ma 36ixxHocmi gidrnogidaroms
sumoeam rpu B+5,0%; eHympiwHbonabopamopHoi npeyusitiHocmi dns B +7.5%. Pe3ynbmamu rpa-
sunibHocmi memoduku o0box docnidie nepesuwyroms Kpumepii 0ns B £5.0%; pesynbmamu 0ocnidy
1 sidnosidaroms Kpumepisim 0 B £7.5%, pe3ynbmamu docriidy 2 ma pesyribmam eHympilHbosa-
b6opamopHoi npasunbHocmi gidrosidatoms Kpumepism 0nsi B £10.0%. Bpaxosytodu mMexHiYHi MOX-
JIu8oCmi yKpaiHCbKUX 8UPOBHUKIE ma pisHOMaHImHUU riepertik O0MOMIKHUX PEYOBUH, SIKi 3aCmMocosy-
rombcs npu 8UPObHUUMEI penapamy, PEKOMeHOYEMbCS 8UKOPUCMOBY8amu MemMOOUKY KirlbKiCHO20
8U3Ha4YeHHs napauemamorny y mabnemkax 3a Ml npu B +10.0%. [Npo2HO3 Hesu3Ha4YeHOCMi pe-
3ynbmamie aHanidy y3200XXyembcsi 3 auMo2amu 00 MakcuMarsbHO rpurnycmumoi HegusHa4eHocmi
aHanizy A')" =2.6 <max A'$" = 3.2 ma 3 pesynsmamamu 3-20 payHOy [lpoepamu npochecitiHo2o
mecmyeaHHs nabopamopit « Papma-mecm».

OLIEEHKA METPOJNTOMTMYECKUX XAPAKTEPUCTUK METOOUKAU
CNEKTPO®OTOMETPUYECKOIO KOJIMMECTBEHHOI'O ONPEAENEHUA NAPALETAMOIA
B TABJIETKAX METOOOM NMOKA3ATENA NOrMOLUEHUA

O.A.Eemudpeeea, K.U.lMpockypuHa

Knroveenle crioea: napauemamorsi; Kornu4yecmeeHHoe ornpedesieHue; criekmpogomomempus;
MemoO rokasamerisi oafioWeHusI; sanudayusi

OcywiecmerieHa oueHKa MeEMPOI02UYECKUX Xapakmepucmuk MemoOUKU KOJTU4eCmeeHHO20 orpe-
OeneHusi napayemamorna 6 mabnemkax MemoOoM rokazamersi noanoweHus (MFIl1), komopas pe-
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KomeHOyemcs bpumaHckou chapmakoneeli (B®). Nony4eHHbIe pe3ynbmamabl 8 nepecyeme Ha cpeod-
HIo Maccy 0o0Hol mabnemku 83.59% u 84.39% He coomeemcmeyrom donyckam codepxaHusi 95-
105% (B £5.0%). pu ycmaHoerneHuuU 803MOXHbIX MPUYUH 0mMpuyameribHo20 pesyrbmama 06CyX0eHbl
ocobeHHocmu pobonod2omosKu MemoOUK KOIUYEeCmM8eHHO20 orpederieHUs akmueHo20 hapma-
uesmuyeckozo uHepedueHma 8 mabnemkax U ocyujecmerieH cpagHUMesbHbIlU aHanu3 ucnbimaHud
«PacmeopeHue» u «KonuyecmeeHHoe onpederneHuex» napayemamorna 8 mabrnemkax coanacHo Mo-
Hoepaghuu B®. [NpednoxeHo sHecmu U3MeHeHuUs1 8 amarl npobonod2omosKuU: «... nepemewiusams
8 meyeHue 15 MUH...» USMEHUMb Ha «MoMecmumb Kosby e yrbmpassykosyto baHo Ha 30 muH». C
uernbto onpederneHus npuemnembix O0MyCKO8 paccqyumaHbl Kpumepuu npuemmnemocmu 0 B £5.0%,
17.5% u +10.0%. Pe3ynbmamsl usy4eHusi NUHelUHocmu u cxodumocmu coomeemcemayrom mpebo-
gaHusM fipu B £5.0%, eHympunabopamopHoU npeyuduoHHocmu — 0nsi B £7.5%. Peaynbmamel ripa-
8urbHOCMU MemoOuKU 0boux orbimos fpesbiwarom Kpumepuu 0n1s1 B £5.0%; pe3dyrnsmamsi onbima 1
coomeemcmeyrom Kpumepusim B £7.5%; pe3ynbmamabi ofibima 2 u pesyfibmam eHympuniabopamop-
HoU nipasunibHOCMuU coomeemcmeayrom Kpumepusm B £10.0%. Yuyumbigasi mexHU4YeCcKue 803MOX-
HOCMU yKpauHCKUX rpou3dgodumerieli U pa3HoobpasHbili nepevyeHb 8CrioMo2amesibHbIX 8EU,eCMS8,
Komopble NMpUMeHSsIomCcsi rpu npouzeoocmee rpenapama, PeKoMeHOyemcsi Ucrosib308ame Memo-
OuKy Koru4yecmeeHHO20 onpedesieHus napauyemamorna 8 mabnemkax Ml npu B £10.0%. Npo2Ho3
HeorpederieHHOCMU pe3y/ibmaimos aHasu3a coanacoebieaemcsi ¢ mpebosaHusMu K MakcumMarsibHO
donycmumoll HeonpedenenHocmu aHanusa A" = 2.6 <max A'}" = 3.2% u ¢ pesynemamamu 3-20
payHOa lNpozpammbl MpogheccuoHaribHO20 mecmupogaHusi nabopamoputli « @apma-mecmy.



