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Abstract. Researchers from National Armed Forces (NAF)
Republic of Latvia in cooperation with researchers fom Riga
Technical university (RTU) based on analysis of NATO
normative base and open source information of clothg and
individual protection systems, have established mag of
functions containing functions of protection, functons influent on
combat ability and technical economic functions desibing
quality of the Soldier Individual Protection System Researchers
develop methodological approach of identifying priaty group of
functions. The basis of this approach is military gpert evaluation
with aprior ranking of functions. The results of aprior ranking
with definition of priority functions can be used by government
officials as a scientific basis in defining directin of further
Soldier Individual Protection System improvement amul
optimization projects as well as set up requiremesstfor the multi
protection and multi layer type of the individual protection
systems.
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I. INTRODUCTION

National Armed Forces Republic of Latvia has depetb
Soldier Individual Protection System, providing f@ation
against artificial and natural threats soldiersefamn the
operation areas worldwide. Researchers from Ndtianmaed
Force Republic of Latvia in cooperation with reséars from
Riga Technical University have started improvenmgogram
of Soldier Individual Protection System. In order define
directions of the further improvement researcheterted
analysis of the functional replays fully describirgpldier
individual protection system from the functionapleys of
protection, influence on combat ability of the widual
soldier as well as technical economy aspect of g~
administrative financial system. The main inforroatisource
for defining function replays is the base of the T™NA
Standardization agreements (STANAG), internal NAfRd a
other allied nations information system and pubiioes.
Expert evaluation and mathematical proceeding forioa
ranking system provide scientific and legal basfs tle
decision making by officials about priorities iretfunctional
replays on improvement of the individual protectsystems.

Il. SELECTION OF THE FUNCTIONAL REPLAYS

threats [1], associated protection for toxic indastmaterials
[2], influence of wearing CBRN suits on individugj. State
Defense Concept is basic political document for NABuilt
up their capability in territorial Defense as wedls
participation in international military operationAmong
different operational and strategic level requiratag CBRN
protection is underlined in several clauses of ésfaefense
Concept [4]. Importance of natural biological threaproved
by NAF procurement of duty gloves [5] with puncture
resistance against needles as well as fabric &b finiform
procurement with impregnation against insects [Bluty
gloves providing cut resistance against bladed wesjuntil
certain level [5], what makes threat from bladedapans be
considered as the threat. Multispectral individcamouflage
systems are not making any barrier against threatsole of
camouflage is vital for soldier becoming not idéad on
environment background from enemy by multispectral
surveillance devices. Requirements for camouflage f
clothing systems [7] as well as for load bearingtems [8]
and separately for snow camouflage system [9] axeldped
by NATO. On example of source [10] is shown tengeot
visual, near-infrared, and infrared, radar and atiosignature
of individual soldier becoming significant in indiual
protection systems. NAF is operational worldwidg j4
different climates condition. Basic NATO requirerterfor
clothing systems against extreme cold environmé&tj and
hot environment [12] set up basis for the develapratothing
system against mentioned threats. NATO ACCP-1 deagr
physical evaluation process of combat clothingeyst Main
parameters of the clothing system influent on camabdity of
the individual soldier can be found there [13] asllvas
prediction mathematical equitation on soldier fatigdepend
on clothing parameters, level of activity and eomimental
conditions. NATO publication ATP-65 shows same tecél
parameters influencing on decreasing combat aliify Not
only clothing technical parameters influent on caindbility
of individual soldier, but also training level obrtes is
significant part of the combat ability in classickfinition of
[14]. Different elements of the clothing systems amdividual
protection asking for specific training should beding in
order to maintain combat ability on required levhlATO
STANAG on waterproof clothing [15] specifies diféatt
levels for water resistance and waterproofness.difimofnes

Within  NATO STANAG system several agreements iggually associated as adjustment for calculatiorthefmal

published providing researchers with source ofrimfation on
functional replays applying to the Soldier Indivadu
Protection System. Within NATO there are NATO STAG#
developed for definition levels of CBRN protecticand
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insulation [16]. However, primary contractors NAF o
clothing and fabric delivery putting windproofness well as
water resistance as protection function separdfety, [18],
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[19]. Manual 1st edition of NAF Soldier individupfotection
system identify UV [6] as protection function onffdient
layers of the clothing system. UV protection is ortant for
eye protection. Military goggles and sun glassélized by
NAF providing UV protection too [20]. Among NATO

explosion overpressure developed by researchera fuS
Army [33]. This showing importance of the overpragsas
the type of threat soldiers face on modern oparatiareas.
Budged limitations applied on every state agencyhiwi
Republic of Latvia due to economic crisis worldwid&inistry

STANAGs for individual protection two STANAGs are of Defense is not an exception even State Defertseept

referred to the specific area of the individuaddsed — for eyes
[21], [22] and ears [23] protection. Different typeof
ammunition fragments and bullets are common bialtist
threats on modern operational area. According tocen[24]
every 60-90% human death in modern military cohicdue
to small arms bullets. Connected to ballistics dtsetwo
standardization agreements [25], [26] for combaiththg
systems and combat helmets were developed withiT QA

Protection against flame becomes one of the impbrtashowing complicity of the

protection functions for dismounted soldier [27].wd

specified certain budged for the Defense needsuledésd
from annual GDP [4]. Every material procured forf@ese
needs costs for budged, including elements of ildies
individual protection system. Costs effectiveneisthe system
is one of economy function should be optimized miyri
improvement of the system. Supplying norms [6]tfee NAF
soldiers defines elements of the protection eveoidiesr
should be provided. Additionally analysis of mengd norms
logistics system shoulce b
optimized during improvement program. Routine nmeiaince

programs developed by US Army [28] and USMC [29] otkeeps material in readiness. Developed manualyites [6]

improvement protection against flame threat on disnted
soldier showing importance of protection againsesth
specific threats. Within NATO only flame retard SWAG
requirement existing for the crew man clothing sgst [30].
NAF Military Police participation in riot January31 2009
[31] recognize riot threat as one NAF face in modéull
spectral operation concept as well as police typeration. In
recent research made by researchers from NAF ipazation
with researchers from RTU mechanical protection tlod
fabric for the tailoring of the field uniforms wasnsidered as
very high level of priority in qualimetrical evali@an system
[32] as well as protection against dust and smttfon
particles. Mechanical protection of the skin as lthsic level
of the protection is underlined in source [5]. Mdhan other
above mentioned threats, wounds from explosionpressure
making long term negative influence on individualdser
health [33]. US Army recently started research gplasion
overpressure influence on level of the brain traubma
incorporated measuring devices into combat heln3at]. [
Mathematical models on prediction of lung traumanfr

providing soldier with full information about right
maintenance and operational capabilities of thetesys
Depending on the architecture of the system maantes
procedures can be more complex or less complex ngaki
maintenance as one of the system function. Impoetar the
simple maintenance of the protection systems aaitiolg is
underlined in source [35] as well as material nailability
on the market may cause problems in system readines
Elements of the system depending on some speofiicss of
the market should be avoided. Different protectsystems
can be less or more depending on some specificasuf the
supplying, making market availability is one ecomom
function of the system. Same source [35] has airements
on disposal of the clothing. In order to keep emwvinent not
polluted disposability of the system elements sthobke
considered as one of the economic function. Mdtdigposal

is one of the tasks NAF Logistics Command assigoe{36].
Based on above mentioned massif of twenty eighttfon
describing soldier individual protection systemdeveloped
(1st table).

TABLE |
FUNCTIONAL REPLAYS AND EXPERT RANKING
Replays / No. of expert 1 2 3 4 5 6 7 8 9 1 11 1213 14
Flame resistance 8 3 8 1 1 4 10 3 3 2 15 1 2 3
Thermal insulation 9 21 9 4 1 2 3 1 1 1 19 2 2 2
Wind resistance 10 20 7 3 7 2 3 2 1 1 20 2 2 2
Waterproofness 13 16 13 4 4 2 2 1 2 1 24 3 2 2
Water resistance 13 22 12 3 4 2 2 1 2 1 25 2 2 2
Air permeability 11 18 5 3 5 2 6 1 1 3 16 3 2 3
Evaporation resistance 12 19 6 4 2 2 7 1 1 3 18 1 2 2
CBRN protection 24 5 19 3 1 6 3 2 4 3 14 3 1 4
Explosion shockwave 2 2 3 1 3 6 5 2 3 2 17 1 1 1
Natural Bio hazard 16 14 20 5 3 3 5 2 1 3 22 1 1 3
UV protection 25 13 21 4 7 2 4 2 1 3 23 3 3 4
Dust protection 14 15 22 5 8 2 4 2 4 3 6 2 3 3
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Blade weapons protection 26 4 18 3 2 1 7 2 3 3 11 3 1 3
Camouflage multispectral 7 2 1 1 2 3 3 2 2 4 4 4
Weight 5 7 11 1 2 4 3 1 1 1 4 1 2 1
Volume, bulkiness 15 13 14 3 5 6 3 1 2 2 1 2 2
Odor resistance 21 17 15 3 5 2 6 2 2 3 21 1 3 3
Mechanical protection 20 12 4 2 4 2 4 2 2 3 7 1 2 1
Riot protection 22 9 17 5 6 5 3 3 3 3 12 2 1 3
Eyes protection 8 1 2 2 2 4 2 1 3 1 1 1 2
Hearing protection 4 10 10 2 2 2 4 3 1 3 2 1 2 2
Ballistics protection 1 1 1 1 1 1 3 1 2 2 3 1 1 1
Costs 17 16 26 8 9 5 9 2 3 4 9 2 4 3
Logistics 19 25 24 2 5 5 5 1 3 3 13 2 3 4
Training 6 23 23 5 10 4 4 3 2 3 10 2 3 2
Market availability 23 24 25 3 11 6 9 2 3 3 28 4 4 3
Disposal 27 27 27 7 10 6 4 3 4 3 26 2 5 5
Maintenance 18 11 16 5 4 4 1 1 1 3 27 3 3 2

I1l.  EXPERT EVALUATION OF FUNCTIONAL REPLAYS

Fourteen military officials (experts) were selectadorder
to apply expert evaluation and make ranking of el
functional replays (see 1st table) of the Soldiedividual !
Protection System as well as make further matheaiati @hd make ranking to equal scale.
proceedings. Each expert evaluate (rank) partidulactional

replay in his own way and his own priority rankirichere is
also possibility for every expert of applying equahk for
group of functional replays. In the following preckngs it is
necessary to transform initiate expert ranking (ssetable)
into transformed ranking (see 2nd table) by methagio[37]

TABLE Il
FUNCTIONAL REPLAYS AND TRANSFORMED EXPERT RANKING
Replays / No. of expert 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Flame resistance 8 3 9 3 3 18,5 | 28 25,5 | 22 8 15 6 13 19
Thermal insulation 9 23 10 195 | 3 9 75 55 55 3 19 16 13 9,5
Wind resistance 10 22 8 135 | 225 | 9 75 16,5 | 55 3 20 16 13 9,5
Waterproofness 13,5 | 17,5 | 14 19,5 | 145 | 9 2,5 55 145 | 3 24 23,5 | 13 9,5
Water resistance 13,5 | 24 13 13,5 | 145 | 9 2,5 55 145 | 3 25 16 13 9,5
Air permeability 11 20 6 135 | 185 | 9 225 | 55 55 19 16 235 | 13 19
Evaporation resistance 12 21 7 19,5 | 8 9 245 | 55 55 19 18 6 13 9,5
CBRN protection 25 5 20 13,5 | 3 26 7,5 16,5 | 27 19 14 235 | 4 25,5
Explosion shockwave 2 2 4 3 115 | 26 20 16,5 | 22 8 17 6 4 2,5
Natural Bio hazard 17 15 21 235 | 115 | 16 20 16,5 | 55 19 22 6 4 19
UV protection 26 1355 | 22 195 | 225 | 9 15 16,5 | 55 19 23 235 | 215 | 255
Dust protection 15 16 23 235 | 24 9 15 16,5 | 27 19 6 16 21,5 | 19
Blade weapons protection 27 4 19 135 | 8 1,5 245 | 16,5 | 22 19 11 235 | 4 19
Camouflage multispectral 7 6 3 3 3 9 7,5 255 | 14,5 27,5 | 26 25,5
Weight 5 7 12 3 8 185 | 7,5 55 55 3 4 6 13 25
Volume, bulkiness 16 13,5 | 15 13,5 | 18,5 | 26 7,5 55 145 | 8 5 6 13 9,5
Odor resistance 22 19 16 13,5 | 185 | 9 225 | 16,5 | 145 | 19 21 6 21,5 | 19
Mechanical protection 21 12 5 7,5 145 | 9 15 16,5 | 14,5 | 19 7 6 13 2,5
Riot protection 23 9 18 235 | 21 22 75 255 | 22 19 12 16 4 19
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Eyes protection 3 8 15 75 8 9 15 16,5 | 55 19 1 6 4 9,5
Hearing protection 4 10 11 75 8 9 15 255 | 5,5 19 2 6 13 9,5
Ballistics protection 1 1 15 3 3 1,5 75 55 145 | 8 3 6 4 2,5
Costs 18 17,5 | 27 28 25 22 26 16,5 | 22 28 9 16 26 19

Logistics 20 27 25 75 18,5 | 22 20 55 22 19 13 16 21,5 | 25,5

Training 6 25 24 235 | 26,5 | 185 | 15 255 | 145 | 19 10 16 215 | 95
Market availability 24 26 26 13,5 | 28 26 27 16,5 | 22 19 28 27,5 | 26 19
Disposal 28 28 28 27 26,5 | 26 15 255 | 27 19 26 16 28 28
Maintenance 19 11 17 26 145 | 185 | 1 55 55 19 27 235|215 | 95

Total score of scalef 406 406 404 406 406 406  4p@l06 | 406 | 406 | 406 | 406| 406/ 406

m 1 k m
IV. MATHEMATICAL PROCEEDING ON EXPERT A | = z a — Y z Z a| (4)
RANKING i=1 =1 i=1

There are several mathematical criteria shouldppdied in
order to check experts work and aprior ranking ltesThe In equitation (4) &
first of the criteria is Spearman’s correlation fficeent of the replay |
rank (1).

- rank applied by expert i to functional

k
k ¥ T =) t-t)6
=1 kszl[(aj(l)—@j(z)] ) ' ;(J 1) (5)
]=
In equitation (1) k — is number of replaygj(1) — rank of In equitation (5)t]- - number of equal ranks in i — ranking
the j-factor in initial table,®j(2) — rank of j-factor in
transformed table. If;= 1, both rankings are equal, if= -1 Coefficient W can be within 0 (not concordance)iluft
both rankings are opposed, §&r 0 there is no any compliance (total concordance). When applying equitation (350M053.
between rankings. When applying equitation (1) he SFatisticaI signi_fif:ant_of concqrdance coeffi ie}?&fine by
table and ¥ table ¢ = 0,9505 — both rankings are in veryPjerson’s coefficient in equitation (6). o = Lk where

strong correlation. Additionally in order to cheskatistical “ - is critical value defined % [37], means expeptnions
significance of the correlation coefficient Studsntriteria ~@ré in concordance. If*nov = #% this mean ranking of the
should be calculated (2). functional replies is too complicated for selectegberts and
expert evaluation should be done one more time.
rS
—-__s 2
tnov 1—r @) Koow = m(k —1)W (6)
S
2
k-2 When applying equitation (6%/”0"= 142,268, when critical

value [37] is*k = 40,133 (when f = 27). Pirson’s coefficient
Student’s criteria can be applied if number of ekpeleast shows concordance of the expert opinions.
on one more than number of functional replays. His t
particular research number of functional replaysi@e than VII. RESULTS OF RANKING AND INTERPRETATION
number of experts. In the following mathematicalqeedings
concordance of expert opinions is checking out endel’s
coefficient (3).

When mathematical proceedings are finished, sianifte
of every functional reply is defined by equitati(?).

k A2 _ i ! 7
w=12> j M, =t— )

m Kk
= m (3) "
j l|:m2(k3_k)_mz-|—j:| ;;aﬂ
i=1

The results of equitation (7) shown in 3rd tablenétional
In equitation (3) there are m — number of expeds,- replies are placed in the line of priorities frorighest —

deviation of the rank sum calculated by equitafin ballistics protection to the lowest priority — disal.
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TABLE I
SIGNIFICANCE OF FUNCTIONAL REPLIES AND CALCULATION OFLINK-WOLLES CRITERIA
m _ 1 m _ \4
1OOXM j zall aj :7Zaij VR(a]) Knov Ktab Rj
= maiz j=1

Ballistics protection 1,091 62,0 4,429 25,00
Weight 1,768 100,5 7,179 20,00

23,5714 | 0,274 1,240 86,00
Eyes protection 1,997 1135 8,107 19,50
Explosion shockwave 2,542 1445 10,321 21,50
Hearing protection 2,551 145,0 10,357 22,00
Thermal insulation 2,683 152,5 10,893 18,00
Mechanical protection 2,859 162,5 11,607 19,00
Volume, bulkiness 3,017 1715 12,250 15,75 0,114 0,810 138,00 22,50
Camouflage multispectral 3,052 1735 12,393 20,00
Wind resistance 3,096 176,0 12,571 19,50
Water resistance 3,105 176,5 12,607 17,00
Evaporative resistance 3,123 1775 12,679 21,00
Flame resistance 3,184 181,09 12,929 23,00
Waterproofness 3,228 183,5 13,107 12,5 0,128 0,910 98,00 | 24,50
Air permeability 3,654 202,0 14,429 16,00
Blade weapons protection 3,739 2124 15,179 13,50
Natural Bio hazard 3,800 216,0 15,429 16,50
Maintenance 3,844 218,5 15,607 18,50
CBRN protection 4,038 229,5 16,393 21,50

14,7857 | 0,133 0,910 111,5
Odor resistance 4,187 238,0 17,000 18,00
Riot protection 4,249 2415 17,250 23,50
Dust protection 4,407 250,5 17,893 13,50
Training 4,477 2545 18,179 17,00
UV protection 4,609 262,0 18,714 19,50

13 0,252 1,240 51,50
Logistics 4,618 262,5 18,750 20,50
Costs 5,278 300,0 21,429 14,50
Market availability 5,779 328,5 23,464 13,00

2,78571 | 0,073 1,920 38,00
Disposal 6,122 348,0 24,857 25,00

In order to define groups of prioritized functionalplays equitation (9)R — j deviation diapason of average, calculated

Criteria of Link-Wolles K., is calculated by equitation (8) by equitation (10).
and compared with critical value [37] (Ktaking into

consideration confidence level on 0,95.

_VR(&))

nov v

®
2R

j=1

R(él ) = amax - amin (9)

Rj = a'ij max aij min

(10)

In equitation (8) v — number of ranks to be compam(a,; ) -

deviation diapason of average to be compared, leddzl by
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If Khov< Ky it is considered that there is no big deviation in
average values to be compared.
Figure 1 shows final diagram of aprior ranking.
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Aprior ranking of functional replies
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Fig 1. Final diagram aprior ranking of functional replies
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Igors Sitvjenkins, Ausma Vilumsone, Inese Ziemele, Una Zasia, Kristine Pinke. Karavira individu alas aizsardibas sistmas funkcioralo atsautu

apriorais ranzgjums.

Latvijas Republikas Naciatie Brunotie Sggki ir izveidojusi Karawa Individualas Aizsardzbas Sistmu, kura nodroSina aizsafim pret naksligo un daigo

apdraudjumu, ar ko karalvs sastopas milito opefciju rajonos vig pasaul. Fetnieki no Nacioalajiem Brwotajiem Spkiem sadariba ar ggtniekiem no Rgas
Tehniskis universiites ir uzgkusi pilnveidoSanas programmu Kaiiavindividialas Aizsardzbas Sistmai. Lai defirgtu pilnveidoSanas virzienusgtpieki veica
pastvo&s NATO normalvas tazes anari, ki af izskafja pieejamo inforraciju individualas aizsardibas un ageérbu sisemu jors. Rezulfita ir izveidots
Karavra Individualas Aizsardibas Sistimu raksturojuso funkciju mas, kas ietver aizsartms funkcijas, karara kaujas sfju ietekngjoSas funkcijas un
tehniski ekonomisis funkcijas. Ir izstidata metodolgiska sisema, ar kuras palzibu noteiktas prioriiras funkciju grupas. Metodokiska sisema balsis uz
militaro ekspertu aptaujas un funkciju api®ranZSanas metodi. Aprias ranZSanas rezuiti ar prioritaro funkciju noteikSanu var tikt izmantoti zimiski

pamatotai Karaiva Individwalas Aizsardzbas Sistmas pilnveidoSanas virzienu deffianai, & af vairaku sknu un daZdu aizsardibas veidu unimepu

kompleksam izviramo prasbu noteikSanai. &juma rezulita Sdas prioriiras karawa individualas aizsardibas sistmas divdesmit astas funkcioalas

atsauces tika sagrétas setha no visaugdikas prioriites idz viszenikajai prioriitei: Ballistisla aizsard®ba, masa, redzes ary aizsardiba, spidziena
parspiediens, dzirdes afgu aizsardiba, siltumizaicija, melaniska aizsardia, apjoms, masums, plasa spektra ma&sknas, &a notuiba, adens notuba,

pretestba tdens tvaiku izvadei, uguns aizsatuly, idens necaurlaila, gaisa caurlaia, aizsardbas pret aukstiem ietiem, dafgais biolgiskais

apdraudjums, lauka apkope, CBRN aizsaitolz, pretesba negavo mikrofloru raSanai, {ja kontroles apdra@fums, aizsardba pret dubem, putekiem,

apniciba, aizsardba pret UV, lgistika, izmaksas, pieejabm tirgi, utilizacija. Ekspertu nadrtégjuma materatiska apstéde ir apstiprigjusi hipog€zes par
adekwtu noertejumu.

HUrops Llluteénkun, Aycma Bumomcone, Unece 3uemeste, Yua 3apuna, Kpucrune Ilunke. AnpuopHoe paH:KupoBaHHe (JYHKIHOHAILHBIX OTKIHKOB
CHCTeMBbl MHIAMBHYAIBHOM 3a1IMTHI COJIIATA.

Hammonansusle BoopyxeHHbIe cuibl JlatBuiickoil PecrryOmuku cosmamu Cuctemy WupmumyamsHol 3amutel Conpata, KoTopas OOecIeYHBAaeT 3aIUTy OT
HCKYCTBEHHBIX M €CTECTBEHHBIX YIPO3 C KOTOPHIMH COJIJIAT CTaJIKUBAETCS B palioHax NPOBHAEHHUs onepaluii no Bcemy Mupy. Mccnenopatenn us HanmonansHeix
BoopyKEHHBIX CHII COBMECTHO C HUCCIIEAOBATESIME U3 PIKCKOro TeXHHYECKOro YHHBEPCUTETa Hadalll IIporpamy Io yryumienuto CucreMms! MHAuBHIyansHOU
3amuts! Conpara. UToObI OIpeenuTs BO3MOXKHBIEC HAIIPABIICHHUS yITydIICHHs HCIUICA0BATENN, IPOaHATH3HPOBAB CYIMIECTBYIONIyI0 HopMaTuBHYIo 6asy HATO u
OTKPBITHIX HCTOYHHKOB B BOCHHOW OOJACTH HMHJMBHIYalbHOW 3al[UTBl M CHCTEM OJXKMABI, CO3Jany MaccuB M3 (yHKIME Xapakrepusyommx Cucremy
WnpuBuayansroit 3amuTel ColjaTta M BKIIOYAKOUMX B ce0st 3aUTHBIC QYHKIMH, (yHKIMH, BIMSIONME HA O0SCIIOCOOHOCTD a TaKKe TEXHUKO-3KOHOMUUYECKHE
¢ynxnun. VcenenoBatenn pa3paboTamd METOIOJIOTHYECKYIO CHCTEMY IO OIPENENCHHIO TIPYINI HPHOPHTETHBIX (yHKimi. OcHOBOH pa3paboTaHHOH
METOJIOJIOTHH SIBJIACTCS al[PUOPHOE PAH)KMPOBAHKME MAacCHBa (DyHKIIMH BOCHHBIMHU dKCIIepTaMH. Pe3ybTaThl allpHOPHOTO PAHKUPOBAHUS C ONpPEJICICHHEM IPYIIIT
HPHOPUTETHBIX (YHKIMH MOTYT OBITh HCIIONB30BAaHHBI KAaK HaydHOEe OOOCHOBAHME JUIS ONpPECICHHs HANpaBICHHS NabHeifmero ymydmeHus CHCTEMBbI
WnnusunyansHo# 3amutel CongaTa B KOHKPETHBIX IPHOPHTETHBRIX (PyHKIUSAX, a TAKKe B ONPENCNICHHH 0a30BBIX TPeOOBAaHMI K MHOIOCIOWHEIM, Pa3IMIHOTO
BUJIa M YPOBHSI 3allIUTHI CHCTEMaM. B pe3yibTaTe NpOBEACHHBIX HCCIICA0BAHUH IPYITHI IPHOPUTETHBIX (DYHKIMI 3aIUThI OBLTH CBEJCHBI B CIICAYIOMIUE MTO3HIIHI
II0 YPOBHIO BKHOCTH OT Ba)KHBIX JO MaJl0 3HAYMMBIX: OaJUIMCTHYECKas 3alluTa, Macca, 3allUTa OPTaHOB 3pEHHs, H30BITOYHOE JaBICHHE IPH B3phIBE —>
3allliTa OPraHoB CIyXa, TEIUIOM30JALKs, MEXaHHUECKasl 3alluTa, 00bEM, MACCUBHOCTh, MACKMPOBKA B HIMPOKOM JHAIa30HE CIEKTPA, 3allliTa OT BETPa, BJIaro
YCTOHYMBOCTb, UCIIAPEHHUE C NMOBEPXHOCTH TENA, 3aIlUTa OT OTHs, BOJOHEIPOHULAEMOCTb, BO3AyXOIPOHHLIAEMOCTb, 3aLIUTa OT XOJIOAHOIO OPYXKUS — 3alluTa
OT €CTECTBEHHBIX OMO yrpo3, 00CITy)KMBaHHE B MOJICBBIX YCIOBHSAX, 3allIUTa OT OPYXKHS MacOBOTO NOPa)KeHHUs!, 00pa30BaHHEe HEraTUBHOH MUKPOQIOpSI, 3aluTa

OT yrpo3 Ipu MacCCOBBIX 6CCHOpHI[KaX, 3allMTa OT I'PSA3W U IbUIM —> 06y‘IeHI/IC, 3amuTra OT UV, JIOTUCTHKA, 3aTpaThl, JOCTYIIHOCTb Ha PBIHKE, YTHUJIU3AIlWs.
MatremaTrueckast 06pa60TKa PE3YyabTATOB NPOATBEPAUIIA TOCTOBEPHOCTD I'MIIOTE3 00 aIeKBaTHOCTH OLICHOK OKCIIEPTOB.
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