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EXPERT-ANALYTICAL FORECASTING OF NUCLEAR DAMAGE FOCI ON THE
MONITORING ISSUES OF MILITARY CHARACTER EMERGENCY SITUATIONS

Relevance. The problem of complex assessment of possible boundaries of nuclear damage in military character emergency
situations is considered. The aim of the work is to determine the "necessary and sufficient" parameters of a nuclear explosion and
to assess their contribution to identification problems of nuclear foci, identify their features and boundaries, assess the doses of
gamma-neutron exposure of the population, and effectively distribute forces and facilities for actions in nuclear foci. Method. In
order to correctly assess the situation in the nuclear foci and plan the necessary measures, it was evaluated the contribution of the
output "necessary and sufficient" parameters for detecting a nuclear explosion of different power, shape and type of ammunition
according to the measurability criteria using the hierarchy analysis method of T. Saati adapted for the problems under
consideration. The advantage of using the hierarchy analysis method for complex assessment of possible nuclear foci in military
character emergency situations is the possibility of finding the weight coefficients of each element of a complex hierarchical
system, taking into account their interrelationships and mutual influence through pairwise expert comparisons. The received
weights (priorities) on levels of hierarchy allow to define the contribution of elements of the bottom level on achievement of the
purpose which is formulated on the top level. The process of assessing boundaries of nuclear damage is proposed in the form of
three tasks according to the criteria: type of nuclear explosion, TNT equivalent and type of ammunition, which represent a
complex expert-analytical assessment of the damaging factors of a nuclear explosion. Results. The paper presents the results of
expert-analytical assessment of possible boundaries of nuclear damage in emergency situations of a military nature in the context
of uncertainty of the initial information in the detection of nuclear explosions. Conclusions. The need to take into account the
spectrum of neutron radiation in the prediction of nuclear foci is confirmed as "sufficient" information with the aim of making
adequate and effective predictions of nuclear foci. It is determined that when assessing nuclear foci, both on the basis of the type
of nuclear explosion, its power, and the shape of nuclear munition, it is better to predict and manifest (identify) the source of
radiation-mechanical damage. When a combined radiation damage and radiation damage is detected in a "pure" form, the best
criterion is based on the type of nuclear munition.

Keywords: boundaries of nuclear damage; the damaging factors of a nuclear explosion; hierarchy analysis method; an
expert-analytical assessment.

ABBREVIATIONS in a «pure» form [9-13]. The last two boundaries are
BND boundaries of nuclear damage; typical for tactical nuclear ammunitions (NA) — small
NE  nuclear explosion; and ultra-small-capacity ammunition, as well as neutron
RMD radiation-mechanical damage; munitions, identification and assessment of the situation
RTD  radiation-thermal damage; after application of which causes significant difficulties.
CRD combined radiation damage;
RD radiation damage; 1. Problem statement

NA nuclear ammunition;

MHA method of hierarchical analysis;
DF  damaging factors;

CV  criterion for the variability;

Uncertainty in the identification and assessment of
the situation through forecasting is largely due to the
information lack on the NE parameters. Existing

TNE type of nuclear explosion; methods use the trotyl equivalent g, kt of the NA, which
TNA  type of nuclear ammunition; determines the power of the NE, as well as the
TE  trotyl equivalent. coordinates of the NE point, including the explosion
NOMENCLATURE height of the monition A, m. These parameters are

¢ nuclear explosion power in TNT equivalent; sufficient to classify the NE type, but not in all cases it
H  height of the explosion. is «necessary and sufficient» to characterize the nuclear
. damage parameters [14, 15]. The additional information

Introduction presence on the spectral composition of the neutron

In the conditions of increasing danger of the radiation of penetrating radiation NE is reasonable to
nuclear weapons use, in emergency situations of a  consider sufficient for the correct assessment of the
military nature [1-5], the questions of prompt and specifics of possible damage and further consequences
reliable current situation assessment, the identification ~ forecasting in the current situation.

of fegtures and boundaries qf nuclear damage (BND) 2. Review of literature
remain relevant [6-8]. In the literature, depending on the . . .
dominance of this or that detrimental factors of a It was shown earlier [6, 7] that the information

nuclear explosion (NE), foci can be defined: with lack on the spectral composition of the NE penetrating
predominantly radiation-mechanical damage (RMD); radiation determining the NA type at specified distances
radiation-thermal damage (RTD); with combined from the epicenter leads to unacceptable errors in
radiation damage (CRD); with radiation damage (RD) estimating the doses of gamma-neutron exposure of the
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population, and as a result leads to inefficient
distribution forces and means for actions in the BND.

Thus, there arises a hypothesis that the generalized
multicriterial BND estimation should be carried out in the
NE type, in the power of NE and in the NA type.
Therefore, as the necessary information, it is expedient to
consider the altitude or coordinates of the NE, the trotyl
equivalent of the NA, and to consider as sufficient
additional information of NE neutron radiation spectrum.
To what extent the neutron radiation spectrum could be
considered as «sufficient» information for qualitative
BND assessment is the currently open question. To test
this assumption, it is necessary to construct hierarchical
structures of expert-analytical forecasting of the situations
development in the presence of this necessary and
sufficient initial information.

The attempt to evaluate the contribution of the so-
called «necessary and sufficienty BND parameters by
applying the T.Saati hierarchical analysis method
(MHA) has been provided [16,17]. The method adapted
for the issues under consideration in terms of the
modified verbal interpretation of the scale values of pair
wise comparisons [18]. The aim is to specify the
"necessary and sufficient" parameters of nuclear
explosion and to assess their contribution to identification
tasks of nuclear damage foci, to identify their features and
boundaries, to assess the gamma-neutron exposure doses
of the population, and effectively distribute forces and
facilities for actions in nuclear foci.

Table 1. The unified scale of pairwise expert evaluation

3. Materials and methods

The essence of the MHA implementation is
follow. Firstly, for the decomposition of the tasks stages
of estimating the BND in the form of hierarchy
subcriteria consisting, criteria, factors and alternatives to
the consequences with the displayed links between the
individual elements. Secondly, for construction of
matrices of elements paired comparisons on the basis of
expert judgments. Thirdly, for calculating the priorities
and importance of the elements, with further expert
judgments processing, the results of which determine
the generalized weighted relative degree of interaction
or interdependence of hierarchy all elements, which is
expressed in a standardized numerical form in the form
of global priorities. With such treatment,, the analytical
approach of constructing the events tree and
consequences with expert procedures of pairwise
comparisons of the elements importance is combined,
using algebraic matrix theory, and allows to consider
the situation integrally «from top to bottom» and «from
bottom to top», while including all available elements
data, and to evaluate their weight contributions to the
decision, that is, to find solutions in conditions of
multicriterion.

Pairwise comparisons were carried out on the
unified scale (Table 1) of pairwise expert evaluation
(weighing) obtained on the basis of the «T. Saati scale»
formulation.

T. Saati's Verbal-argumentative Note
score evaluation(weight) (comments)
0 Cm.erlfd are incomparable in terms of The absence of mutual connection and influence
achieving the goal
1 Criteria are equivalent in terms of | Objects are comparable and / or interrelated. No preference data
achieving the goal
Weak preference of one in comparison | It is qualitatively known about the preference of one in comparison with
2 with another one another, but the number of reliable and reliable data on preferences is
not enough to make a guaranteed decision about the preference
3 At least one of the factors indicates the | At least one of the indicators (characteristics) of one is guaranteed
preference of one criterion over another | preferable to the other
4 The average preference of one criterion | More than one guaranteed indicator (criterion) confirms the preference
over another of one over the other, but less than half
The explicit preference of one over the | At least half of the indicators (criteria) are guaranteed to be preferable to one
5 other one in comparison with the other, with half of all data reliable and reliable from
the point of view of available statistics or at least probability
6 The average preference between «clear» | More than half of these indicators (criteria) confirm the preference of one
and «obvious» one over the other over the other (and half of the remaining can confirm the preference)
7 The obvious preference for one criterion | Domination of one over the other is obvious and practically confirmed
over another or does not cause doubts
] More than an obvious preference, but not | The preference of one over the other is not in doubt, but one can not
yet absolute speak of absolute preference
9 Absolute preference of one over the other | The preference of one over the other is undeniable and is confirmed by
all the data, including the measurement error

4. Experiments

hierarchies form: based on the NE type (Fig. 1) based
on the NE power classification (Fig. 2); based on the

In view of the apparent complexity of the
generalized expert-analytical assessment of the NE
damaging factors (DF), that is, from the NA type, from
the NE form and power, the paper presents three
separate decompositions of these problems in the

NA type (Fig. 3).

For the hierarchies description, we introduce the
notation: CV — criterion for the variability of the NE
parameters; TNE is the NE type; TNA is the NA type;
TE —trotyl equivalent (NE power).
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Fig. 1. Hierarchical task structure of the BND estimating with the criteria of the NE types
(TNE-1-TNE-5) with the obtained values of the weight coefficients for all elements
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Fig. 2. Hierarchical structure of the BNF estimating task with the criteria of NE trotyl equivalent

(TE-1-TE-5) with the obtained values of weight coefficients for all elements
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Fig. 3. Hierarchical structure of the BNF estimating task with the criteria of the ammunition NE type

(TNA-1-TNA-3) with the obtained values of weight coefficients for all elements
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There is the goal at the first level of such hierarchy
(Fig. 1-3): the comprehensive assessment BND. At the
second level, the radiation monitoring system sub-
criteria are placed — the criteria for the environment
state measuring (CV-1-CV-3), which, in fact,
characterize the NE parameters: the power, the
explosion height, and the spectral characteristics of
neutron radiation, respectively. At the third level there
are complex criteria in the form of NE classification:

— by the explosion type (Fig. 1) above-water burst
(TNE-1); surface burst (TNE-2); low-air burst (TNE-3);
high-air burst (TNE-4); high-altitude burst (TNE-5),
reflecting the specifics of the DF formation in space;

— for the NE trotyl equivalent (Fig. 2), an ultra-
small (TE-1); small (TE-2); average (TE-3); large (TE-
4); super-large (TE-5), reflecting the boundaries of the
destructive NE effect;

— by the NA type (Fig. 3) neutron (TNA-1);
thermonuclear (TNA-2); Atomic (TNA-3), reflecting
the priority of one or another of the DFaNE.

At the fourth level are the NE damaging factors:
thermal radiation (DF-1); shock wave (DF-2); seismic

wave in the ground (DF-3); nuclear radiation (DF-4);
induced activity (DF-5); radioactive contamination (DF-
6), forming complex factors of impacts. At the fifth
level, possible alternatives are presented — BND
forecast: radiation-thermal damage (BND-1); radiation-
mechanical damage (BND-2); combined radiation
damage (BND-3); radiation damage «in its pure formy»
(BND-4).

The important part of the the expert-analytical
solution procedure is the formation of a table of
questions assigned to experts for evaluating the
elements in each of these hierarchies. The adequacy of
the results often depends on the experts correct verbal
motivation when constructing the matrices of pairwise
comparisons, as an example, (Table 2), in which the
serial number of the matrix level corresponds to the link
presence with the top-level element.

In the paper, for the matrices judgments
calculation, we used our own MHA priorities calculation
program that takes into account the consistency and
compatibility of the estimates, which are necessary
conditions for the T. Saati MHA correct application.

Table 2. The formulation of the questions to be asked for the BND estimation based on the NE type

Hierarchy Verbal motivation of experts in the construction
level number of matrices of pairwise congruences

2 Which of the sub-criteria (measurability criteria) is preferable for determining the BND severity?

21 From t'he poir}t of view of the NE power (the luminescence duration), what NE type will be decisive from
' the point of view of the comprehensive BND assessment?

2.2 From the point of view of the NE height, what NE type will be more likely to be determined?

23 From t'he point of view 'of determining the neutron radiation spectrum, which of the NE types will be
' unambiguously characterized?

3.1 Which of DF for the above-water burst (TNE-1) will be decisive or dominant?

3.2 Which of DF for terrestrial surface burst (TNE-2) will be decisive or dominant?

33 Which of DF for low-air burst (TNE-3) will be decisive or dominant?

34 Which of DF for high-air burst (TNE-4) will be decisive or dominant?

3.5 Which of DF for high-altitude burst (TNE-5) will be decisive or dominant?

4.1 Which of BND will dominate the thermal radiation (DF-1)?

4.2 Which of BND will dominate the shock wave DF-2?

4.3 Which of BND will dominate the seismic wave in the ground (DF-3)?

4.4 Which of BND will dominate the nuclear radiation (DF-4)?

4.5 Which of BND will dominate the induced activity (DF-5)?

4.6 Which of BND will dominate the radioactive contamination (DF-6)?

5. Outcomes and discussion

As a result of expert evaluations, for the
hierarchies presented in Fig. 1-3 we obtained the
corresponding values of general consistency:

for the NE type — 0,048;

for TE — 0,044,

for the NA type — 0,047,
which indicates MHA correct application.

The analysis of the constructed hierarchies made it
possible to establish that, in the presence of necessary
and sufficient information, the BND forecasting during
radiation monitoring can occur:

— NE identification by the TNE criterion with the
following priority:

1 —TNE-3 (42,4%); 2 — TNE-5 (24,9%);
3 —TNE-4 (21,3%); 4 —TNE-2 (7,7%);
5 —-TNE-1 (3,7%);
— NE identification by the TNA criterion with the
following priority:
1 -TNA-2 (36,6%);
2 -TNA-3 (29,9%);
3 —TNA-1 -1 (33,5%);
— NE identification by the TE criterion with the
following priority:
1 —TE-5 (38,6%); 2 — TE-1 (24,6%);
3 —TE-2 (15,2%); 4 — TE-3 (12,4%);
5 —TE-1(9,2%).
— DF evaluation of the NE in the presence of
information on the TNE:
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1 — DF-4 (50,3%); 2 —-DF-1 (15,15%);
3 — PF-2 (14,85%); 4 — PF-5 (11,5%);
5 — PF-6 (4,85%); 6 — PF-3 (3.35%);
— DF evaluation of the NE in the presence of
information on the TNA:
1 — DF-2 (34,22%); 2 — DF-4 (22,45%);
3 — DF-1 (19,75%); 4 —-DF-5 (10,5%);
5 —DF-6 (9,3%); 6 —DF-3 (3.8%).
— DF evaluation of the NE in the presence of
information on the TE:
1 — DF-2 (28%); 2 — DF-6 (23,2%);
3 —DF-4 (22,79%); 4 — DF-3 (9,7%);
5 — DF-5 (8.3%); 6 —DF-1 (8%);
— BND evaluation in the information presence on the
TNE and on the DF of NE:
1 —-BND-2 (43,1%); 2 -BND-1 (37,3%);
3 —BND-3 (14,4%); 4 -BND-4 (5,2%);
— BND evaluation in the information presence on the
TNA and on the DF of NE:
1 — BND-2 (47,1%); 2 — BND-1 (29,8%);
3 —BND-3 (17,4%); 4 — BND-4 (5,7%);
— BND evaluation in the information presence on the
TE and on the DF of NE:
1 — BND-2 (55,2%); 2 — BND-1 (24,6%);
3 —BND-3 (15,8%); 4 -BND-4 (4,4%).
The evaluation outcomes of the contribution of the
NE initial «necessary and sufficient» parameters of
different power, TNE and TNA make it possible, under
the uncertainty of the initial information, to correctly
assess the emergent situations in BND in the radiation
monitoring framework of military emergencies.

Conclusions

1. The subcriteria variability importance for all
hierarchies considered (see Fig. 1-3) indicates the
priority of CV-3 (67,15%), CV-1 (26,55%), CV-2
(6,3% ). This fact points to the obvious need to take
into account the neutron radiation spectrum in
forecasting the nuclear damage boundaries. As
sufficient additional information for making adequate
and effective nuclear damage boundaries forecasting,
it is advisable to adopt the neutron radiation spectrum
of the nuclear explosion.

2. The analysis carried out by experts shows that
for assessing nuclear damage boundaries on both the
basis of the nuclear explosion type, the nuclear
explosion power, and the nuclear ammunition type, the
radiation-mechanical damage (BND-2) source with the
criteria weight contributions will be better predicted
and identified respectively: for the nuclear explosion
type (43,1%), for the trotyl equivalent (55,2%), for the
nuclear ammunition type (47,1%).

3. From the point of view of identifying
combined nuclear damage boundaries and radiation
damage in the «pure» form, the criterion based on the
nuclear ammunition type, respectively, for BND-3
(17,4%) and for BND-4 (5,7%) is the best. It is
important to note that in assessing this situation, the
power and height nuclear explosion specification could
be considered necessary parameters, and the
determination of the spectral characteristics of the
neutron nuclear radiation is sufficient.
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ExcnepTHo-aHaJliTHYHE POrHO3YBAHHS OCEPEKIB SIAEPHOr0 YPaKeHHS
Y 3aBJaHHAX MOHITOPHHTY HAA3BHYAITHNX CATYalliii BOCHHOr0 XapaKTepy

JI. A. Iicus, 1. YO. Yepnsascekuii, C. FO. Tlerpyxin, O. M. Cepikosa

AKTyanbHicTb. PO3MIIsSHYTO 3a/1auy KOMIUIEKCHOI'O OLHIOBAHHS MOXIIMBUX OCEPEJIKIB SIEPHOIO YPayKeHHS y HaJ3BHYAHHHUX
CHUTYaLlisIX BOEHHOT0 Xapakrepy. MeToro poOOTH € BU3HAYEHHs «HEOOXIIHUX 1 JIOCTaTHIX» IIapaMeTpiB sAIEPHOr0 BUOYXY Ta OLiHKa
X BHECKy B 3a/a4yax ifeHTHQIKaIli ocepenKiB SIEpHOro ypakKeHHs, BHSBICHHS X OCOOIMBOCTEH 1 MEX, OLIHKM JI03 TamMMa-
HEHTPOHHOI'0 OIPOMiHEHHS HACEJICHHS Ta e()EKTUBHOIO PO3HOIITY CHII i 3ac00iB A1 il B ocepeikax sAepHOro ypakeHHs. MeTon.
3 MeTOI KOPEKTHOI OLIHKM CHTYalil B OcepelKax sJIepHOro ypakeHHs 1 IUIaHYBaHHA HEOOXIJHMX 3aXOJIB IIPOBEICHO OLIHKY
BHECKY BHXIJIHMX <HEOOXIJHMX 1 JOCTAaTHIX» NapamMeTpiB BUSBICHHS SIEPHOrO BHOYXY pi3HOI IOTY)KHOCTI, BHAY Ta THILY
Ooemnpuriaca 3a KpUTEPisMH BUMIPIOBAHOCTI 13 3acTOCyBaHHSIM Mertona aHaiidy iepapxiii T.Caari, aganroBaHoro Iuis 3ajad, II0O
po3risigatoThest. IlepeBaroro 3acTocyBaHHs METOJa aHaJIi3y i€papxii Ui 3a/1a4 KOMIUIEKCHOIO OLIiHIOBaHHS MOMJIMBHX OCEPEIIKiB
SJICPHOTO YPa)KeHHS y HaJI3BUYAHHUX CUTYAIisIX BOEHHOI'O XapaKTepy, € MOKIIMBICTh 3HAXOJUKEHHS BaroBUX KOe(illi€HTIB KOXHOrO
€JIEMEHTY CKJIaJIHOI i€papXiYHOl CHCTEMH i3 ypaXyBaHHSIM HOro B3a€MO3B’SI3KIB Ta B3a€MOBIUTHBY HUISXOM ITOMAPHUX €KCIEPTHUX
niopiBHstHb. OTpUMaHi Barosi KoedilieHTH (PiOPUTETH) 3a PIBHAMU i€papXii JO3BONISAIOTH BU3HAUYUTH BHECOK €JIEMEHTIB HIKHBOIO
PiBHS Ha JIOCATHEHHS METH, 5Ky c(OpMYIIbOBaHO HA BEPXHbOMY PiBHi. 3alpOIIOHOBAHO IIPOLIEC OLIHIOBAHHS OCEPEIIKIB SIEPHOTO
Ypa)KeHHs Y BUIIISII TPHOX 3a]1a4 3a KPUTEPisMU O BUJAX SIEPHOr0 BUOYXY, TPOTHIOBOMY €KBIBAJICHTY 1 THIIOM Oo€mpumaca, ski
SBILIIOTH COOOI0 KOMILIEKCHE €KCIIEPTHO-aHAJIITHYHE OLIHIOBAHHS ypakarounx (hakropis siepHoro BuOyxy. PesyasTarn. Y poboti
HABOJATBCS PE3yNbTaTH EKCIEPTHO-AHANITUYHOTO OLHIOBAaHHSA MOXJIMBHMX OCEPEIKIB SJIEPHOIO YPaXEHHA y HaJ3BHYAHHMX
CHUTYalliIX BOEHHOTO XapakTepy B YMOBAaX HEBU3HAYEHOCTI BMXiiHOI iH(opMalii Ipu BHUABICHHI sepHUX BUOYXiB. BHCHOBKH.
ITigTBepmKkeHo HeOoOXiHICTb BpaXyBaHHS CHEKTpa HEHTPOHHOIO BUIIPOMIHIOBAHHS IIiJl YaC NPOTHO3YBaHHS OCEPEAKIB sEPHOrO
YpakeHHs B SIKOCTI «IOCTaTHBOI» iH(OpMAalii 3 METOK NPHUIHATTSA aJeKBATHUX 1 e(EKTUBHHUX NPOTHO3IB OCEPENKIB SIEPHOrO
ypakeHHs. BuzHaueHo, 110 1ij 4ac MPOBEICHHS OLIIHKH OCEPE/IKIB AIEPHOr0 ypaskeHHs, K Ha OCHOBI BULY SI€PHOTO BUOYXY, HOro
MOTY)KHOCTI, TaK 1 TUILy sifepHOro Ooenpuriaca Halkpaiie Oyzie HPOrHO3yBaTHCS Ta BHABIATHCA (1IEHTH(IKYBATHUCS) OCEPENOK
paniawiiiHo-MexaHiuHoro ypaxeHHs. Iling yac BusBICGHHS KOMOIHOBAaHOro pajialliffHOro ypaskeHHS i pajialiifHOro ypaxxeHHs B
«{UCTOMY» BUIIISIII HAMKPAILIMM € KPUTEPii Ha OCHOBI THITY sIepHOro Goenpuraca.

Karo4doBi cioBa: ocepesiok sIIEPHOrO ypakeHHs; ypakarodi (hakTopH SIEpHOro BHOYXY; METOJ aHaJ3y iepapxiid;
€KCIIepPTHO-aHAJITHYHA OL[IHKA.

IKCNEPTHO-AHATUTHYECKOE IIPOTHO3MPOBAHAE 04Ar0B sIICPHOI0 NMOPaKEHHs!
B 3a/1a4aX MOHHTOPHHIA YPe3BbIYAIHBIX CHTYallHii BOGHHOI'0 XapaKTepa

JI. A. Tlncas, W. 1O. Yepnsasckuid, C. 1O. Iletpyxun, E. H. Cepuxosa

AKTyaﬂbHOCTb. PaCCMOTpeHa 3ajadya KOMILJICKCHOM OLCHKH BO3MOXKHBIX O4aroB SACPHOro IOpaXXEHHU B ‘-Ipe?,BBI‘-IafIHBIX
CUTYyallMsIX BOCHHOI'O XapakTepa. ]_IGJ'[I)IO pa6OTI>I SIBJISICTCSL  OIPEACIICHUEC ((HGO6XOZ[I/IMBIX U JOCTAaTOYHBIX» IapaMETpOB
SIACPHOro B3phbIBa U OLICHKA X BKJIaJla B 3a/la4ax I/II[GHTI/I(i)I/IKaLII/II/I 04aroB gACPHOI'o MOPaXCHMs, BbIABJICHUC UX 0COOEHHOCTEH U
rpaHul], OLUCHKHU 103 FaMMa-HeﬁTpOHHOFO 06J'Iy'-IeHI/I$[ HACCJICHUA U 3(1)CI)CKTI/IBHOFO pacupeacieHus Cuil U CpeaCTB ULt Z[efICTBHﬁ
B oHarax sAC€pHOro IIOpaXeHUs. MeTOlI. C JA(SA103310) KOppeKTHOﬁ OLCHKH CUTyallUd B oO4arax sAC€pHOIro IIOpaXCHUS U
TUIAaHUPOBaHUA HGO6XOI[I/IMLIX MEp IMPOBCJCHA OLCHKa BKJIaJa HCXOAHBIX <(HCO6XOI[I/IMBIX U JOCTAaTOYHBIX)» IIapaMETpoOB
06Hapy)l(eHI/IH SIAEPHOrO B3phbIBa pa3quH0171 MOIITHOCTH, BHJIa U THIIa 60er[pHr[aca I10 KpUTEPUAM U3MEPSAECMOCTHU C IIPUMEHCHUEM
MCTOJa aHaJIu3a I/IepapXI/Iﬁ T.CaaTI/I, aalITUPOBAHHOI'O JIs1 pacCMaTpUBACMbIX 3a/ad. HpeI/IMyLIIGCTBOM IIpUMCEHEHUA METOAA
aHaJiu3a I/IepapXI/Iﬁ JUIA 3a1a4 KOMILTEKCHOM OLICHKU BO3MOJXHBIX O4YaroB SACPHOI'O IIOPa>XCHUS B '-{peSBBI‘-{afIHBIX CUTyalluAX
BOCHHOI'O XapakTepa, SABIACTCA BO3MOXHOCTL HAXO0XIACHUS BECOBBLIX K03(1)(1)I/II_II/IGHTOB KaXJ10ro 9SJICMCHTa CIIO’)KHOM
I/Iepapanecxoﬁ CUCTEMBI C Y4YE€TOM UX B3aMMOCBSI3¢d M B3aWMOBJIUSHUS IIYTEM IIOIAPHBIX 3KCIEPTHBIX CpaBHeHHﬁ.
HOJ'[y'-IeHHBIe BCCOBBIC K03(1)(1)I/ILII/IGHTBI (HpPIOpI/ITeTLI) II0 YpPOBHSM HEPApXUU IIO3BOJIAIOT OIPEACIUTbL BKIA[A SJIEMEHTOB
HWKHETO YPOBHS Ha JOCTHMIXKEHUE LICJIH, KOTOpas C(l)OpMyJ'alOBaHa Ha BCPXHCM YPOBHE. HpezmomeHo TIpoLECC OLCHHUBAHUA
04aroB sIACPHOI'o IOPaXXCHUA B BUAC TPEX 3aJay IO KPUTCPpUIM: BUAY SJACPHOIO B3pbIBa, TPOTUIOBOMY 3KBHUBAJICHTY U TUITY
6oeanHaca, KOTOpbIC ITPEACTABIIAIOT 000l KOMIIIEKCHOE OKCIIEPTHO-aHAJIUTUYICCKOEC OLCHUMBAHUC IIOpAXKAIOMINX (baKTopOB
SIACPHOro B3pbIBA. Pesy.m)TaTu. B pa60Te NPpUBOIATCA PE3YyJbTaTbl 3KCIEPTHO-AaHAIUTUYCCKOI'O OLCHUBAHWSA BO3MOXKHBIX
0o4aroB sIACPHOro IOpaXCHUSA B ‘-IpeSBBI‘-IaﬁHBIX CUTyallMsIX BOCHHOI'O XapaKTepa B YCIOBHAX HCONPEACIICHHOCTH HCXOZ[HOﬁ
I/IHq)OpMaLII/II/I IIpU BBISIBJICHUHN SJACPHBIX B3PLIBOB. BI)IBOJII)I. HOZ[TBep)KL[eHa HGO6X0£[I/IMOCTL ydu€Ta CIEKTpa HeﬁTpOHHOFO
H3JIy4CHUS IPU MIPOrHO3UPOBAHUUN O4YAr'OB SAICPHOI'O IMOPAXKEHUSI B Ka4€CTBE «I[OCTaTO‘IHOI‘;I» I/IH(i)OpMaL[I/II/I C LICJIbIO ITPUHATHA
aJICKBATHBIX U 3(1)(1)GKTI/IBHBIX IIPOrHO30B O4YaroB AACPHOI'0 IOPAKCHUSL. Onpez[eneHo, 4TO IIpU IMPOBEACHWU OLECHKHW O4YaroB
SIACPHOro IOpaXEHU, KaKk Ha OCHOBE BHUJla AICPHOI'O B3pbIBa, €0 MOIIHOCTH, TaK U TUIIA AACPHOIO 6oeannaca Jryqmie 6yz[eT
IIPOrHO3UPOBATHCA U IIPOSABIIATHCA (I/II[GHTI/I(l)I/ILII/IpOBaTLCH) odar paaualliOHHO-MEXaHUYECKOI'O IIOPAKCHUSI. HpI/I 06Hapy)KGHI/II/I
KOM6I/IHI/Ip0BaHHOFO paiualliOHHOI'0 MOPAXKEHUS U PAUALIMOHHOI'O ITOPAXKEHUS B «HYUCTOM» BUJC JIYUIIUM SABJIACTCSA KpI/ITepI/Iﬁ
Ha OCHOBC THUIIa AACPHOTO 6oeannaca.

Karo4deBbie ci0Ba: o4ar aaepHOro MOpaXeHUs; opakaroiye (pakTopbl sIEPHOTO B3PbIBA; METOJl aHAIIM3a HEePapXHi;
IKCIEPTHO-AHATUTUYECKAS OLIEHKA.
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