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To the methodology for the study of intraspecific variability and selection of wild
forms of Viburnum opulus L.

The methodological recommendation for the study of intraspecific variability and the selection of wild-
growing promising for breeding forms of common Viburnumis written on the basis of a large amount of fac-
tual material obtained from the study of this species in the East Kazakhstan region. It includes an assessment
of the current state of Viburnum opulus L. populations, with range mapping in ArcMap and ArcGis programs.
The geobotanical, phytocenotic description is given. First, the forms are described according to 25 quantita-
tive and qualitative features. Then, on the basis of this, the selection of promising forms, the collection of
seeds and cloning with green cuttings is carried out. The distribution of Viburnum plants occurred according
to the degree of flowering, fruiting, fruit length and diameter. The data were divided into classes with the
smallest, average and largest values into five groups, by weight and number of fruits into four groups. The
scoring system was applied to seven characteristics: the general condition of plants, winter hardiness, the de-
gree of flowering and fruiting, color, taste, and the nature of the detachment of fruits. The study of endoge-
nous variability of morphological and economic-biological characters is carried out in the crown of one indi-
vidual. After studying the average indicator of the trait and the amplitude of its variation for different individ-
uals, they proceed to the study of intra-population variability. After mathematical processing, a questionnaire
is filled out for each plant according to the selected form, which will make it possible to better represent the
studied form to study genotypic and phenotypic variability in the future. The use of this recommendation in
research work will allow assessing the genetic potential of the species, the level of its intraspecific variability,
and selecting promising forms.
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Introduction

A comprehensive study of fruit and berry plants in natural habitats is essential for solving issues of
ecology, phytocenology, floristics, population biology, and nature conservation.

In the programs for breeding and variety study of fruit and berry crops, the main attention is paid to
such leading fruit and berry crops as apple, pear, plum, cherry, apricot, black currant, strawberry (1980).
There are several methods for studying rare fruit and berry plants: sea buckthorn [1, 2], blueberries, cranber-
ries [3, 4].

Common viburnum — Viburnum opulus L. is the most interesting in terms of studying variability and in-
troducing into cultivation among wild-growing species of fruit and berry plants growing on the territory of
the East Kazakhstan region. The advantages of viburnum vulgaris include high winter hardiness, productivity
and usefulness of fruits. Due to its medicinal properties of all parts the plant is widely used in medicine. Its
fruits have the richest chemical composition. They contain up to 8% sugars, mainly glucose and fructose, up
to 3% tannins. Viburnum bark, which contains up to 4% tannins, has an exceptional therapeutic effect on the
human body and most importantly, viburin glycoside, which has a pronounced vaso-constrictive effect [5].

The genus Viburnum L., belongs to the Adoxaceae family, order Dipsacales, includes about 140 spe-
cies. Common viburnum (Viburnum opulus L.) is a multi-stemmed shrub, 1.9 — 4.5 m high with brown-gray
bark and smooth light young branches. Buds with two fused outer scales, ovoid, slightly pointed, reddish
green. The bushes are multi-stemmed, their number reaches 35 pcs. The leaves are broadly ovate, rounded,
6-13 cm long, 5-11 cm wide, with 3, rarely 5 large-toothed lobes. The middle lobe is larger, with parallel,
often elongated lateral margins, shortly pointed at the very apex or with a more or less elongated point. The
upper side of the leaves is bare; the lower side is bare or pubescent. Viburnum vulgaris is a cross-pollinated,
anemophilous plant that blooms in late May — early June. White and pink-white flowers are collected in large
inflorescences — umbellate corymbs up to 8 cm in diameter, along the edges of the inflorescence there are
larger sterile flowers (1.8-2.5 cm) in diameter with white petals. The flowers are heteromorphic, with a dou-
ble perianth, collected in flat umbellate 6-8- ray panicles, 4.9-7.5 cm in diameter, on a peduncle 2.5-5.0 cm
long, marginal flowers on pedicels 1-2 cm long, barren, flat, white, 4-5 times larger than internal, median —
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bisexual, sessile or almost sessile, white or pinkish-white, shortly bell-shaped, about 5 mm in diameter. In-
florescences are located at the tops of young branches. The fruit of the viburnum is a bright red spherical
drupe 8.3-10.3 mm long and wide, with one large flat stone inside, ripens in September — early October.

V. opulus is undemanding to growing conditions, easily tolerates drought and frost, and is most com-
mon in the temperate climate of Europe and Asia. It grows in the undergrowth and along the edges of moist
deciduous and mixed forests, in tree and shrub thickets along the banks of springs, rivers, lakes, swamps,
ravines, gorges and mountain slopes. It grows everywhere in the European part of Russia (except the north
and southeast) in Eastern and Western Siberia, the Caucasus, Central Asia, Western Europe, Asia Minor,
North Africa.

In Kazakhstan it grows in the following floristic regions: 2. Tob. Ishim. (north), 3. Irtysh, 4. Semipala-
tinsk forest, 5. Kokshetau, 7. Aktyubinsk, 10a. Ulutau, 11. Eastern Uplands, 12. Zaisan, 22. Altai, 23.
Tarbagatai, 24. Dzhungarskiy Alatau (north), 25. Zailiskiy Alatau [6].

It is widely distributed on the territory of the East Kazakhstan region: the Saur ridge, Tarbagatai, in the
floodplain of the Kenderlyk river, in the foothills of the Ubinsky ridge, near the village of Cheremshanka,
Zimovye, the village of Sharavka, Mount Kozlushka, as well as on the floodplain terraces of the river Bol-
shaya Talovka, Malaya Talovka, on southeastern slope of Mount Barkhot near the village of Livino, at the
foot of the Ivanovsky ridge in the area of the Gornyak rest house [7].

Experimental

Surveys of natural habitats are carried out by expedition trips in September-October, during the period
of harvesting fruit ripeness.

To determine the distribution of common viburnum in one area, we recommend using the Brown-
Blanque scale in points:

1 — grows singly, 2 — in groups, 3 — in small spots, 4 — in small colonies or large spots, 5 — in large
thickets.

In the description of phytocenoses the concept of layering is used, based on the life forms of the species
included in its composition [8]. Latin names of plants are given according to S.K. Cherepanov [9].

At each trial plot, a detailed geobotanical description is carried out, the collection of herbarium, seeds,
cloning of selected forms with green cuttings, measurements and description of morphological features in
even-aged plants with a continuous count of trees.

Results and Discussions

The selection and description of forms of viburnum vulgaris in wild populations is carried out in the fol-
lowing order.

Specify the date of the examination.

Assign a number to the plant.

Specify the location through range mapping in ArcMap and ArcGis.

Brief description of the habitat (relief, soil, plant community).

Do a soil analysis.

The description of wild-growing forms of viburnum is carried out according to the phenotype, which
takes into account quantitative and qualitative indicators of traits.

Determine the life form: tree, shrub.

Crown shape: round, oval, conical, etc.

Indicate the age state of the described plant (approximate number of years), according to the size of the
bush, the diameter of the stems and the general condition.

Shrub height, m.

Stem diameter, cm.

In determining the general condition of the bushes, the main attention should be paid to the ratio of the
processes of neogenesis (the number of zero shoots) and the death of old stems in the crown, the diameter of
which is higher than 6-8 cm, as well as broken stems. The condition of the plant is assessed as follows: ex-
cellent — 3 points, completely healthy, not damaged by pests and diseases, height more than 2.2 m, number of
stems from 8 to 16 pieces, no broken and dry stems, growth 18-35 cm, healthy leaves; average — 2 points; not
damaged by pests and diseases, height more than 1.8 m, number of stems 6-12 pieces, broken and dry stems
up to 10%, growth 12-25 cm, leaf apparatus without damage; bad — 1 point; up to 25% of the leaf apparatus
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on the plant is damaged by pests and diseases, the height is more than 1.8 m, the number of stems is 6-12,
broken and dry stems are up to 15%, the growth is 8-20 cm.

Winter hardiness: 0 — no damage, 1 — very weak damage, 2 — weak (up to 10% of fruit-bearing branch-
es), 3 — medium (up to 30%), 4 — strong (up to 40%), 5 — very strong (more than 50%).

The color of the bark of skeletal branches (gray, light gray).

The length of annual shoots (with an accuracy of 0.5 cm, the average of 30-40 measurements).

Blade length and width, cm (average of 30 measurements).

The color of the upper side of the leaves is established according to the A.S. Bondartseva (light green,
green, dark green), while indicating the intensity of the shade.

The degree of flowering of plants (in points) according to the following scale:

1 — very weak (single brushes, up to 3 pcs. per branch, the number of flowers in a brush up to 35 pcs.);
2 — weak (the number of brushes per branch, up to 6 pcs., The number of flowers in the brush 36-65 pcs.); 3
— medium (number of brushes per branch, up to 9 pcs., number of flowers in a brush 66-95 pcs.); 4 — good
(the number of brushes per branch, up to 12 pieces, the number of fruits in the brush is more than 95 pieces);
5 — plentiful (the number of brushes per branch, up to 15 pieces and more, the number of fruits in the brush is
more than 95 pieces).

Fruit set: below 30% — low, 40 — 50% — medium, above 60% — high, determined fourteen days after
flowering, when an increase in the size of the ovary is noticeable.

The degree of fruiting plants (in points) according to the following scale:

1 — very weak (single brushes, up to 3 pieces per branch, the number of fruits in the brush up to
15 pieces); 2 — weak (the number of brushes on a branch, up to 6 pcs., The number of fruits in a brush 16-30
pcs.); 3 — medium (the number of brushes per branch, up to 9 pieces, the number of fruits in the brush 31-45
pieces); 4 — good (the number of brushes per branch, up to 12 pieces, the number of fruits in the brush is
more than 45 pieces); 5 — plentiful (the number of brushes per branch, up to 15 pieces and more, the number
of fruits in the brush is more than 45 pieces).

To determine the weight of 100 fruits, with an accuracy of 0.01 g, fruits from different parts of the
crown are collected from each plant in triplicate, 25-30 pieces each. Taking into account the population pa-
rameters by weight in fruit-bearing plants of viburnum vulgaris from 0.30 g to 0.79 g, an interval of 0.15 g
was adopted in the gradation, four groups: small — below 0.45 g; medium — from 0.46 to 0.60 g; large — from
0.61to 0.75 g; very large — above 76 g.

In determining the size of fruits with a caliper, with an accuracy of 0.1 mm, measure the length and di-
ameter of 25-30 fruits from different parts of the crown, then determine statistical indicators that will charac-
terize not only this sample (25-30 fruits), but the entire set fruits of a given bush in a particular area of
growth.

Describing the shape of the fruit, their index is established — the ratio of the length of the fruit to its di-
ameter, given the index (0.95; 1.01-1.06; 1.07-1.2), the shape of the fruit is described as (round, spherical,
oval).

In determining the color of viburnum fruits, the colors of the solar spectrum are taken, they are de-
scribed as (orange, orange-red, reddish-orange, red, cherry). Fruit color: cherry — 15 points, dark red and red
— 10 points, orange — 5 points.

The evaluation of fruit taste is determined by the organoleptic method (excellent, good, mediocre,
poor). The nature of the taste of fruits (sweet, sour, sour-sweet, sweet-sour, indicating the presence of bitter-
ness. Taste of fruits: dessert — 20 points, pleasant with a slight aftertaste of bitterness — 15 points, with a sig-
nificant bitter aftertaste — 10 points, bitter — 5 points.

The nature of the detachment of fruits from the hand is dry — the fruit is torn off without juice release
(10 points), wet — with juice release (5 points).

Taking into account the population parameters in terms of the number of fruits in the cluster of fruit-
bearing plants of viburnum vulgaris, from 9.7 to 50.9 pieces, an interval of 15 pieces was adopted in the gra-
dation, four groups: few — less than 15 pieces; average — 16-30 pieces; high — 31-45 pieces; very high — more
than 45 pcs.

Seeds: a) Color (light brown, brown); b) shape (ovoid, elliptical).

The percentage of seed weight from the weight of fresh fruits is determined within a week.

In terms of ripening, we distinguish early forms, fruit ripening in the third decade of September and
late ones in the first decade of October.

Pests and diseases of viburnum vulgaris, nature of damage.
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The study of intraspecific variability of a species (endogenous and individual) is carried out by studying
the most common populations within its range, on temporary trial plots.

Variability is one of the basic biological concepts along with the concepts of metabolism, reproduction,
and heredity. All changes are divided into two groups: hereditary and non-hereditary [10].

Variability is the main property of all living organisms, therefore in nature there are no individuals ab-
solutely identical in all signs and properties. I.I. Schmalhausen [11] defined variability as the property of liv-
ing organisms to reproduce similar but not identical. “Variability”, he wrote, “is an expression of the conti-
nuity of organic forms in the process of reproduction, in which dissimilar structures and functions appear
(i.e. develop) in the offspring”.

In individual variability, a change characterizes only an individual, and such changes are always caused
by the influence of external conditions, i.e. arise as a result of modifications. This kind of variability corre-
sponds more or less to non-hereditary variability.

With group (intrapopulation) variability, the change no longer characterizes an individual, but a whole
group of them within the species. Such changes always arise as a result of mutations or combinations, due to
which this kind of variability more or less corresponds to hereditary variability.

Baur, on the other hand, suggested that the word “variation” should be given a broader meaning and
understood by variations as all three types of possible changes in organisms, i.e. modifications, mutations
and combinations. The first group covers a change of a non-hereditary nature, the second and third — heredi-
tary; modifications and mutations arise without any participation of crossing, combinations — as a result of
the latter, but all these are different types of variability, as a process or variations.

Thus, the division of variability, in fact, into individual and group is as basic as the division of varia-
tions into modifications, mutations and combinations. In one case we are dealing with a known state, in the
other with a process.

Crossings are constantly taking place in natural populations, as a result of which new forms appear due
to the formation of new combinations from old combinations of hereditary factors. New combinative chang-
es are always of a group nature. Meanwhile, most combinations are split as well as the forms that produced
them, due to the fact that each such new phenotype usually includes several different genotypes. In nature,
mutational and combinative variability act together, intertwining in the most intimate way with each other.
The variability of organisms in a population under the pressure of natural selection leads to the formation of
new species and morphogenesis processes.

Studies of the intraspecific variability of common viburnum are carried out on the basis of a population-
genetic approach to species assessment, where a species is understood as a system of populations [12-14].

The study of intraspecific variability of common viburnum is carried out according to the method [15]
in three stages:

1. The study of endogenous variability of morphological and economic-biological traits in the crown of
one individual. In order to determine the endogenous variability, the sample size is 20-50 measurements of
each trait, depending on the variability, by crown tiers, exposure sides, etc. (Table).

Table

Accuracy and number of measurements of signs of Viburnum opulus

Feature Measurement accuracy Number of measurements

Plant height 10 cm 30-40
The number of trunks and the presence 1 pcs. 40-45
of zero shoots, pcs.

Length (one-year growth) 0,5¢cm 30-40
Number of flowers in inflorescence, 1 pcs. 40-50
pcs.

Number of fruits in inflorescence, pcs. 1 pcs. 40-50
Fruit length 0,1 mm 20-25
Fruit diameter 0,1 mm 20-25
Weight 100 pcs. fruits, g 0,01g 20-25
Weight 100 pcs. seeds, g 0,01¢g 30-40

2. After studying the average indicator of the trait and the amplitude of its variation for individuals, they
proceed to the study of intrapopulation (organism, individual) variability. The sample size (the number of
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model bushes) required to obtain reliable results when characterizing the structure of populations is deter-
mined by the level of variability of different traits.

3. Study of interpopulation variability. To assess the degree of variability of traits, a unified scale of
variability levels developed [16] is used. According to the scale, the amplitude of variability is estimated by
the value of the coefficient of variation: less than 12% — the level of variability is low, 13%-20% — medium,
21%-40% — high, more than 40% — very high.

Phenotypic variability is a set of features and properties of an organism or a group of individuals
formed under the combined influence of heredity and environmental factors.

n the study of variability, biometric research methods are used, based in whole or in part on statistical or
probabilistic patterns. To find the arithmetic averages — M and the errors of the averages — m of the studied
parameters, the coefficients of variation C%, the standard deviation — o, the reliability criterion —t, and the
accuracy of the experiment P for each plant and for a separate population, the obtained digital data are pro-
cessed using methods of mathematical statistics [17-20].

The calculation of statistical indicators is carried out separately at two levels of variability: endogenous
(within the body) and individual within the population (location).

A number of other features: differences in the color of fruits, bark, the nature of taste and separation of
fruits are of a qualitative nature. Let us consider an example of comparing the qualitative variability in our
case by the color of viburnum fruits. Statistical data show that among the examined plants, the following
percentage distribution of the total number of individuals by color was obtained: with red fruits 42.6%, with
orange 37.4%, with cherry 20.0%.

With qualitative (alternative variability), no matter how many separate groups (in our case, three), they
are divided into two classes: class 1 — having one or another feature and class 0, devoid of it. In cases of
gualitative variability, the coefficient of variation completely replaces the quadratic deviation. The calcula-
tion of the square deviation is carried out according to the following formula:

o=x()/(a+b)

and always expressed as a percentage. The first includes individuals, the second b individuals. Accord-
ing to the color of the fruits of each of them, it is necessary to contrast with all the others (red — not red, cher-
ry — not cherry, etc.), and for each, the following values of the square deviation are obtained: red 42.6% ver-
sus 57.4% not red; orange 37.4% versus 62.6% non-orange; cherry 20.0% versus 80.0% non-cherry.

o=+()/100=48,3%.

The square deviation is always expressed here as a percentage, and its value does not exceed 50%.

After mathematical processing, it is necessary to fill out a questionnaire for each studied plant in a se-
lected form (data on 25 traits), which will make it possible to better imagine the studied form and study gen-
otypic and phenotypic variability in the future.

Conclusions

The ecological and biological features of the common viburnum from natural habitats, its comparative
characteristics reveal its genetic potential, which is extremely important for the conservation of biological
diversity and breeding work.

For each region, the plants of viburnum vulgaris have their own ecological and biological features. This
recommendation will help to study this plant according to the main morphological and economic characteris-
tics, to conduct a comparative characteristic.

In the section objects and methods of research based on actual data, a map has been developed for de-
scribing wild-growing forms of viburnum, which is filled in according to 25 quantitative and qualitative
characteristics.
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T.A. Bnosuna, O.A. Jlaryc

Viburnum opulus L. ska6aiibl popmManapbin TaHAAY KIHE
TYPILITIK €3repriluTiKTi 3epTTey daicreMecine

Typiwinik e3reprimTikTi 3epTTey XKOHE ocipyre MepCreKTHBAIbBI K9AIMII KaluHaHBIH jkabalbl ©CeTiH TypIie-
piH Tagmay OoiipiHImIa omicremenik ychiHbIC LIpFpic KasakcTan OONBICHIHOAFBI OCHI TYPZl 3€pTTEy HOTH-
JKECIH/Ie allbIHFaH YJIKeH KeneMzaeri (axTinik marepuanmap Herisinze kassurran. On ArcMap skone ArcGis
OarmapraManapbelHIa ayKbIMABI KapTanmay apkeuisl Viburnum opulus L. momysisuusuiapblHBIH aFbIMAAFBI
JKargalblH Oaranaynbl KaMTHABL ['e000TaHUKAMbIK, (UTOIEHO3BIK cHIaTTaMa OepiireH. 25 caHIBIK KOHE
camanplK Oenrizep OoifbiHIIa (hopMaTapAblH CHUIATTAMACHl JKacajFaH, COHBIH HETi3iHIe MepPCIEeKTHBAIBIK
TYpJIepAi ipiKTey, TYKBIM XHHAY JKOHE KOK KaJleMIIIeMeH KIIOHAay xypriziireH. KannHa ecimaikrepin ryime-
HY, JKeMic Oepy apexeci, xeMicTep/iiH Y3bIHIBIFEl MEH TraMeTpi OoibIHIIA OeIy Ke3iH/ae JepeKTep eH Killi,
opTalla koHe eH YJIKeH MoHepi 6ap (bec Tom) KimacTapra; ai KeMicTep/iH Maccachl MEH CaHbl OOMBIHIIIA —
TopTKe OemiHmi. bangpik kyite xeTi Oenri GONBIHIIA KONTAHBUIIBL: ©CIMIIKTEPIIH Kbl JKaFJalbl, KbICKa
TO3IMIILTIT], TYJACHY JKOHE JKeMic Oepy TopeKeci, TYCl, IoMi, )KeMiCTepIiH Y3uTy cunatel. Mopdomorusibik
JKOHE MIaPyallbUTBIK-OHOIOTHSITBIK OSNTiIepaiH 3HIOTeHAIK O3TepTillTiTiH 3epTTey Oip AapaKThIH KaIlblpa-
FBIHA JKYpri3inmi. benriHiH oprama KepceTKilliH >KoHe OHBIH ©3Tepy aMIUIHTYIAChIH JKeKe Japakrap YIIiH
3epTTereHHEH KeiiH MOMyJsilMs iNIJIK e3repriluTik 3epTrenai. MaTeMaTHKaiblK OHACYAEH KeiliH apOip
ociMIIiKKe TaHAal albIHFaH TYp OOWBIHIIA cayalHaMma TONTHIPbUIAbI, OYJI 3epTTENeTiH TYpIepIi *KaKchl Oiry-
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re JkoHe 0oJalllaKTa TeHOTHITIK jkoHe (DeHOTUINTIK ©3reprillTiKTi 3epTTeyre MyMKiHaik 6epeni. By ycbinbic-
ThI FBUIBIMH-3€PTTEY XKYMBICTAPbIHAA KOJIAAHY TYPIIH TeHETUKAIIBIK SJICYCSTiH, OHBIH TYPIIIiNIK ©3reprillTik
JIeHreliiH Oaranayra oHe MEePCIeKTUBANIbI TYpPIEpal TaHAayFa MYMKIHAIK Oepeni.

Kinm ce30ep: Tapairysl, CaHIBIK CHITATTaMackl, TYJIJEHY TopeKeci, xKeMicTepi, TyCl, @3reprimITiri.

T.A. Boosuna, O.A. Jlaryc

K mMeToauKe 1Mo M3y4YeHH0 BHYTPHBHI0BOM H3MEHYHBOCTH U 0TOOPY
aukopactymux ¢popm Viburnum opulus L.

Mertonuyeckas peKOMEH/AIMs 110 U3Y4EHHIO BHYTPUBHAOBON H3MEHYMBOCTH U OTOOPY AUKOPACTYLIHX Gopm
KaJIMHbI OOBIKHOBEHHOM, NEPCIIEKTUBHBIX /IS CEICKINH, HaIIMCaHa Ha OCHOBE OOJILIOrO (haKTHYECKOro Ma-
TepHaia, MOJYyYeHHOTO IIPU MCCIEIOBAHUH 3TOTO BHIA Ha Tepputopuu Boctouno-Kaszaxcranckol obmacty.
OHa BKIIFOYaeT OLIEHKY COBPEMEHHOTO cocTosiHus momysinmii Viburnum opulus L., ¢ kaptupoBannem apea-
noB B nporpammax ArcMap u ArcGis. [lano reoboranudeckoe, gurtoneHoTHIecKoe onmcanue. [IpoBeneHo
ommcanue GopM 1o 25 KOIHYECTBECHHBIM M Ka4E€CTBEHHBIM IIPU3HAKaM, HA OCHOBE Yero ObUIM MPOU3BEICHBI
oTOOp MepcrneKTHBHBIX (HOpM, cOOp CeMsH M KIOHHPOBAHHE 3€JCHBIMH uYepeHKamu. [Ipu pacrnpenesieHHn
pacTeHHi KaJMHBI [0 CTETIEHH IIBETEHHS, IUI0JOHOIICHNUS, JJIMHE ¥ AUaMETPY IUI0I0B JaHHBIE OBUTH Pa3OHUTHI
Ha KJIaCChl ¢ HAMMEHBLINMH, CPSIHUMH U HauOOJIBIIMMY 3HAYEHUAMH (IIATh IPYII), 0 MACCEe U KOJIMYECTBY
IUIO/IOB — Ha yeThIpe. banbHas cucTeMa NpUMEHEHa K CeMH IPU3HAKaM: 00lee COCTOSHUE PACTEHHH, 3UMO-
CTOHKOCTb, CTEIICHb LIBETCHUS U IUIOJIOHOIICHUS, OKpacka, BKYC, XapakTep OTpbIBA IIIOO0B. M3yueHue sH10-
TCHHON M3MEHYMBOCTH MOP(OIOrHYECKUX U XO3iHCTBEHHO-OMOIOTMYECKUX MPH3HAKOB TPOBEICHO B KPOHE
onHoi ocobu. ITocne n3ydeHus cpemHero mokasareisl NPH3HAKa W aMIUIUTYIBI €ro BapbUPOBAHMS IS OT-
JEeTBHBIX 0CO0eH Iepenu K W3y4YeHHI0 BHYTPHIIONMYIIIMOHHON mM3MeHunBocTH. [locie MaTemaTHueckon
00paboTKH 3aMoNHEHa aHKeTa Ha KaXJ0e PaCTEeHUE 110 BBIACICHHOH (opMe, UTO JacT BO3MOXKHOCTH JIydIle
NPEJICTaBUTh HcciieayeMyto GopMy U B OyaylieM H3ydaTh TEHOTHIIMYECKYIO U (pEeHOTHIHYECKYI0 M3MEHYH-
BOCTb. VICIIONIB30BaHKME HACTOSIIEH PEKOMEHAALNH B UCCIIEOBATENBCKONH paboTe MO3BOJIUT AaTh OLICHKY Ie-
HETHYECKOrO IMOTEHIMaNa BHIA, YPOBHS €ro BHYTPHBHIIOBOII M3MEHYMBOCTH, OTOOPATh IEPCIICKTHBHbIC

(hopmbL.

Knoueswvie crnosa. pacopoCTpaHCHUE, KOJIUYECTBCHHBIC IIPU3HAKU, CTCNICHb LIBETCHUSA, IJIOABI, OKpacka, nu3-
MCHYHUBOCTb.
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