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Pe3tome: AKTyanbHOCTb paboTbl. 13y4eHne noBeaeHNA 30aHNIA B HATYPHBIX YCIOBMSX U CPABHUTESbHbIIA
aHaIn3 X AMHAMNYECKINX XapaKTepUCTUK CHUTAETCA BAXXHON 3afjaqeli Hay4HO-UCCNes0BaTenbCKoro u npuknag-
HOr0 XapakTepa, B YaCTHOCTU, 411 MOHUTOPUHIA UX TEXHUYECKOrO COCTOSHWA W NacnopTU3aunu, 4o ABNsSeTCS
aKTyasnbHbIM 0COGEHHO Ha TeppuTOpUM APMEHUN, NPUHIMAS BO BHUMAHWE WHTEHCWUBHYIO BbICOKOCECMUYHOCTD
panoHa. B pa6oTe NpuBOAATCA IKCNEPUMEHTAbHbIE PE3YNbTaTbl UCCNEA0BAHNIA SUHAMUYECKMX XapaKTEPUCTUK
6 XWUNbIX 34aHUIA PA3HOIA TAXHOCTW, BO3BEAEHHbLIX B PASMNYHbIX FPYHTOBLIX YCNOBUAX, OT 3anucen MUKPO-
CefcM C NOMOLLbIO crneunanbHo paspaboTaHHbix B TG HAH PA ceiicmuyeckux npu6opos. Bei6op 3haHni 6bin
OCYLLIECTBJIEH C Y4ETOM TOr0, 4TO PaHee Ha HUX NPOBOLUIUCH SKCNEPUMEHTLI ANS BbISBIEHNS UX SUHAMUYECKNX
xapaktepuctuk. Lienbro paboTbl ABNSETCS NPOBEPKA (DAKTUHECKOro COCTOAHUS 3LaHWIA, CONOCTaBNeHNne (DaKTK-
YECKMX 1 NPEX e NPUOBPETEHHBIX AUHAMUYECKUX XapaKTePUCTUK Uccnefyemblx 3gaHni. MeToabl paboTbl. [pu-
MEHEHHas HaMW MeTOAMKA U3y4eHUs NOBefeHUs 34aHUA NPoBeLeHa C NOMOLLLI0 MOBWUNIBHON CEAICMOCTaHLMK,
COCTOSILLEI U3 TPpeX NpUeMHUKOB — celicMoaatymkos CM-3 (4Ba ropu3oHTanbHbIX U OAMH BEPTUKANbHBIA KOMMO-
HeHT), 06LLero 6510ka Nnpeobpa3oBanns, ynpasnexus u perucrpauun npoussoactsa UMMC HAH PA. C nomoLbto
9TOro 6/10Ka MOXHO BECTW OHNANH HA6MI0AeHe 3anuceli, KOTopble NPeACTaBNA0TCS HA MOHUTOPE HOYTOYKa. Ha
K2X[0M 3TaXe 11 BO BCEX CEKLMAX UCCNedyeMblX 34aHUNA, 2 TaKXKe Ha FPYHTEe OCHOBAHWA NPOBOLUIIUCHL M3Mepe-
HUS MUKpocercm. Onpefensnuch nepuoasl KonebaHuin 3aaHui U Ans rpyHTOB B NOMNEPEYHOM, B NPOSOSILHOM
11 BEPTUKAIILHOM HanpasfigHusX. i3mMepeHus 6bin Npon3BeaeHbl B HOYHOE BpeMs 415 TOro, YT06bl KonebaHus
rPyHTa M 34aHUIA ObINN BbI3BaHbI TONLKO €CTECTBEHHLIMY MUKpOCEicMaMi. PesynbTaTel paboTbl. B pesynsrate
NPOBEAEH CPABHUTESbHBIA aHANU3 MONTYYEHHbIX 3KCNEPUMEHTANbHBLIX BEMNYUH AUHAMUYECKUX XapaKTepPUCTUK
11 paHee NPMOBPETEHHbIX JaHHbIX. BbisiBIEHbI OCHOBHbIE 3aKOHOMEPHOCTM M3MEHEHNI UHAMUYECKMX XapaKTe-
PUCTUK NPU MUKPOCEACMUYECKMX KONE6aHUAX U jaHa OLieHKA O COCTOAHUM 3aaHuiA. O6HapYXeHbl 0CO6EHHOCTH
COBMECTHOI paboTbl 3faHWA W rPYHTOB. MaKTUYECKNE 3HAYEHNS NepUoLOB, NPUOBPETEHHbIE ANs UCCesyeMblx
30aHUIA, BbIIN CONOCTABNEHbI C COOTBETCTBYIOLMMI JaHHBIMMW, NPEACTAB/IEHHbIMI B JEACTBYIOLLMX HOPMATUB-
HbIX JOKYMEHTaXx.

KnioveBble cnoBa: MMKPOCEACMbI, AUHAMWUYECKNE XapaKTEPUCTUKM, CNEKTPaANIbHBIA aHann3, cnekTp dypbe,
nepuoabl KonedaHuii 3aaHuil.
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Abstract: Relevance. The study of the behavior of buildings in natural conditions and a comparative analysis
of their dynamic characteristics is considered an important task of scientific research and applied nature, in
particular, for monitoring their technical condition and certification. This task is relevant especially in the territory
of Armenia, taking into account the intensive high seismicity of the region. The paper presents the experimental
results of studies of the dynamic characteristics of 6 residential buildings of different storeys, erected in different
soil conditions, from recordings of microtremors using seismic instruments specially developed at IGES NAS RA.
The choice of the buildings has been carried out taking into account the fact that earlier experiments had been
carried out on them to identify their dynamic characteristics. The aim of the work is to check the actual state of
buildings, to compare the actual and previously acquired dynamic characteristics of the buildings under study.
Methods. Our methodology for studying the behavior of buildings have been carried out using a mobile seismic
station, consisting of three receivers — seismic sensors SM-3 (two horizontal and one vertical component), a
general unit for transformation, control and registration powered by IGES NAS RA. With the help of this logger,
it is possible to conduct online monitoring of the records that are presented on the laptop monitor. Microtremor
measurements have been carried out on each floor and in all sections of the buildings under study, as well as
on the basement soil. The vibration periods of buildings and soilshave been also determined in the transverse,
longitudinal and vertical directions. The measurements have been taken at night to ensure that only natural
microseismic vibrations have been caused on the soils and buildings. Results. As a result, we have carried out
a comparative analysis of the obtained experimental values of dynamic characteristics and previously acquired
data. The main regularities of changes in dynamic characteristics during microseisms are revealed and an
assessment of the condition of the buildings is given. The features of the joint work of buildings and soils have
been discovered. He actual values of the periods acquired for the buildings under study have been compared with
the corresponding data presented in the current regulatory documents.

Keywords: microseisms, dynamic characteristics, spectral analysis, Fourier spectrum, vibration periods of
buildings.
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BeeapeHne

B 1960-1970 rr. yuensimu b. K. Kapanetrsnom u 3. E. XauusHom B ropone EpeBane
ObUIN MPOBEACHBI CEPUN SKCIIEPUMEHTATIBHBIX MCCIIEIOBAHUI MO ONPEICIICHUIO MTEPUO-
10B U (hopM KoseOaHMid psaa 3MaHM ¢ pa3HBIMU KOHCTPYKTUBHBIMU cxeMamu [Kapare-
TsH, 1967; Xauusn, 1973].

B naHHBIX SKCIIEpUMEHTAX JUHAMUAYECKUE XapPAKTEPUCTUKH 3JaHUN H3MEPSUIUCH JKC-
MEPUMEHTATFHBIM METOJIOM C TIOMOIIBIO MaJIbIX KoJeOaHHii 371aHNi, BI3BAHHBIX MUKPO-
CECMUUYECKUMHU BO3ICUCTBUSAMHU, U IIyTEM MX HUCIBITAHUS IIPU IOMOIIYU CIELHUAIBHON
BUOPOMAIIIMHBI, a €I11€ TPU CEHNCMOB3PBIBHBIX BO3/IEHCTBUSAX.

B pesynbrare »tux skcnepumentoB b.K. Kapamersaom u O.E. Xauusnom ObutH
onpeeeHbl JTMHAMUYECKUE XapaKTePUCTUKH, COOTBETCTBEHHO 50 U 58 >KHUIIbIX 3aHUMN
paznuuHbiX TUNOB [KapanetsH, 1967; Xauusn, 1973].

OnHako B TEYEHHE JUIMTEIBLHOTO BPEMEHHU TaKUX HUCCIIEIOBAaHUM 10 3TUM 3JaHUAM
HE IPOBOAWIOCH. 1103TOMY OY€HBb Ba)KHO IIPOBECTHU IIEPUOAUUECKUE UCCIICAOBAHUS HAJL
HUMH, ONIPEACTUTH IUHAMHYECKHE XapaKTePUCTUKH 31aHUH, 0COOEHHOCTH 1 3aKOHOMEp-
HOCTH CIIEKTPAJILHOTO COCTaBa KoJIeOaHW, CPAaBHUTB C PAHEE MOITYYEHHBIMU JAHHBIMU U
CIEJIaTh COOTBETCTBYIOIIME BBIBOABI U PEKOMEHIALIUN.

W3 BBIIETIEPEUHMCIICHHBIX 3IaHHH, MBI H30pajii HEKOTOPOE KOJIMYECTBO 3JaHHMH, ITPO-
BEJIM IKCIIEPUMEHTAIbHOE MCCIIEIOBAHUE M BBIICHWIM UX (PaKTHUECKOE COCTOSHHE, a
TaK)K€ CPAaBHUWIM MX C paHee MPUOOPETEHHBIMU JaHHBIMU. PaboTa MMeeT nIpo10IIKUTENb-
HBIN XapakTep, ¢ IebI0 BRIABICHUS (PAaKTHUECKUX TUHAMUYECKUX XapaKTePUCTUK U JIJIs
OCTaJIbHBIX 3[JaHUN.

3amaueil uccaenoBaHus OBUIO ONpeNeIeHne NepruooB KoJeOaHuil 6 KUIIbIX 31aHUHA
U TpoBepKa (PaKTUYECKOTO COCTOSHUS 31aHUM, CpPABHEHUE WX TUHAMUYECKUX XapaKTe-
PHUCTHUK C TaHHBIMH MTOJyYSHHBIX OT paHee MPOBEIEHHBIX PA0OT U C COOTBETCTBYIOIIUMHU
HOPMAaTUBHBIMHU 3HAUYEHHUSIMHU, a TAKXKe COTIOCTABIEHUE C MPEOOIaTAI0NIMMH TEPHOIaMHU
IPYHTOB MX OCHOBaHUM.

MeToAMKA NCCAEAOBAHMS

[IpumeHeHHass HAMM METOJMKA HCCIIEOBAaHUS IMOBEACHUS 3[1aHUN OCYIIEeCTBICHA
C HCITOJIL30BAaHUEM MOOUJIBHON CEHCMOCTaHIIMM, COCTOAIIEH M3 3-X CeHCMOIAaTYHKOB
CM-3 — 1ByX TOPU30HTAIBHBIX U OJHOTO BEPTUKAJIBHOIO KOMIIOHEHTA, a TAKXKe Jorrepa
npousBoactBa UT'MIC HAH PA, o6opynoBanasiM 6ecripoBogHoi ceThio (Wi-Fi), koTopas
obecrieunBaeT CBsI3b C MOPTATUBHBIM KoMMbioTepoM (puc. 2). Yactora 3amucu — 200 ot-
cueToB B ceKyHay [AlpanetsH, 2018; Kapanetsn u np., 2019; Karapetyan et al., 2020].

YerporicTBa ObUTH MOCTABICHBI Ha KaXKJIOM dTaXKe 3MaHHM, a TaK)Ke Ha TPYHTE OC-
HOBaHUU. V3MepeHus: mpoBeAeHBI HOYBIO, IJIsi TOTO YTOOBI KoJIeOaHUsI TPYHTA U 3/IaHUM
ObLIH 00YCIIOBJIEHBI TOJIBKO €CTECTBEHHBIMU MUKPOCEHCMaMHU.

JIOCTOMHCTBA TOr0 METO/Ia 3aKJII0YAl0TCsl B TOM, YTO OH MPOCT U, CJI€A0BaTENIbHO,
MOXXET OBITh MPUMEHEH ISl MACCOBBIX UCCIIEIOBAHUI B PA3HBIX MTEPUOIAX IKCILTyaTalluu
3aHUs M COOpYKeHui [AHOCOB u np., 2010a, 6; Emanos, Ckispos, 2009; 3aanumBrim
u ap., 2016; Kamyctsa u ap., 2013; OranecsiH, 2013; CaBun u ap., 2008; Xauuss, 2015;
Ditommaso et al., 2012; Giacomo et al., 2005; Kapustian et al., 2013; Khachian et al.,
2013; Mucciarelli, 2003; Nakamura, 1997? 2008; Zaalishvili et al., 2016].

Huxe npencrasiens! pororpaduu ucciaenyembsix 3n1anuit (puc. 1), a B Tabnuie npu-
BEJICHBI UX OCHOBHBIE TApaMeTpPhl U THUIIBI TPYHTOB (Tabd. 1).
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Puc. 1. Hccnedyemvie sicunvie 30anus /

Fig. 1. Residential buildings under investigation

Bo Bcex 3Taxax 37aHUI U TPYHTOB UX OCHOBAaHUM ONPENEISINCHh UX MEPUOABI KO-
nebannii B nonepeynom Ty, B mpononbHoM Ty u B BepTuKanbHoM T, HanpaBieHusax. bou
BBITIOJTHEH CIIEKTPAJBHBIA aHAJIHN3 10 MPUOOPETECHHBIM SKCIIEPUMEHTATIBHBIM JTAHHBIM
WHCTPYMEHTAJIbHOMW 3aIIUCH.

[TocTpoensl criekTpbl Pypbe, NOIYYEHHBIE OT U3MEPEHUN MUKPOCEMCMUYECKUX KO-
neOaHuN3IaHUI pa3IMUHBIX KOHCTPYKTUBHBIX cucteM. Humxke B rpadukax npuBeaeHbI
9TH CIIEKTPHI ISl UCCIETYEMbIX 3/1aHUM.
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Tabnuya 1/ Table 1

OcHoBHbIE TapaMeTPbI 31aHN U UX TPYHTOB /
Main parameters of buildings and their soils

Pa3mepsnl B
BbicoTa,
T'ox BO3BETE- njaane, M (KoJ-
M (KO0JI-BO
Hud 31aHus / | Tun 35aHusA ¥ KOHCTPYKTHUBHBIC | BO IOXbE310B) srameii) / I'pyHTBI
Ne | Year of con- pemenust / Building type and / Dimensions Height. m ocHOBaHust /
struction of design solutions in plan, m (nunglbe,r of Foundation soils
the building (number of en- floors)
trances)
3-X3Ta)XHOE 3[aHHe C KaMEHHBIMHU 56,0 12,0 103 Faneuruxu / Pebble
1 1967 . Hecymumu crenamu / Three-storeyed ) 3) stones
building with stone bearing walls
S-THOT@XHOE 3IAHHE C NAMCHHBIMH 50,4 x 12,0 15,4 Taneunuku / Pebble
2 1963 . Hecymmmu creHamu / Five-storeyed 3) 5) I
building with stone bearing walls
7-MHATaXXHOE KapKacHOE 3/1aHHe C
HETIONHBIM KapKacoM U KaMEHHBIMU
Hapy>XKHBIMH cTeHaMHu / Seven-sto- 19,5 x 11,7 25,2
3 1965F | oved frame building with incom- () ) basanrer / Basalts
plete framework and stone exterior
walls
BanynHo-rpaBuiinsle
7-MHMAT@XHOE 3/1aHHE C KOMILICKC- 504 % 14.8 212 IPYHTBI C IIECUaHbIM
4 1969 r. HOHM KoHCTpyK1HMeit / Seven-storeyed ’ 3) ? (7’) 3anosnHeHueM / Boul-
building with composite structure der-gravel soils with
sand filling
9-THATaKHOE KapKacHOE 3JaHue KoVIHOOGIOMOUHALE
¢ maHenbHBIMH CcTeHamu / Nine- 39,0 x 12,0 35,25 Py
3 19681 | Gtoreyed frame building with panel ) (10) | OasauwroBeIc HOpOLI
wallsy £ p / Coarse basaltic rock
11-TUdTaXkHOE KapKacHOE 3]aHue Eg;l;n(lgggl)c; mfbi_l
¢ maHenbHbIMH creHamu / Eleven- 32,0 x 15,0 342 o) M TY®
6 1970 storeyed frame building with panel ) (11) (40%) / Loam with
wallsy £ p crushed stone (60%)
and tuff (40%)

Puc. 2. Mobunvnas ceticmocmanyusi npoussoocmea UI'MC HAH PA /
Fig. 2. Mobile seismic station produced by IGIS NAS RA
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Puc. 3. Cnexmpuor @ypve, nonyuenuvie 01s 30anus Ne 1 na ecex smaxcax 6 X, Y nanpasienusx /
Fig. 3. Fourier spectra obtained for building No. 1 at each storey in X, Y directions
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Puc. 4. Cnexmpui @ypve, nonyuennvie ons 30anus Ne 2 na écex smadxcax 6 X, Y nanpaenenusix /
Fig. 4. Fourier spectra obtained for building No. 2 at each storey in X, Y directions
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Fig. 5. Fourier spectra obtained for building No. 3 at each storey in X, Y directions
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Fig. 6. Fourier spectra obtained for building No. 4 at each storey in X, Y directions
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Puc. 7. Cnexmpuol @ypuve, nonyuennule 0ns 30anus Ne 5 na ecex smaoicax ¢ X, Y nanpasnenusx /
Fig. 7. Fourier spectra obtained for building No. 5 at each storey in X, Y directions
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Fig. 8. Fourier spectra obtained for building No. 6 at each storey in X, Y directions

[IpoBeneH BpeMEHHON aHalu3 JAMHAMUYECKHX IapaMETpPOB 3/1aHMM, BBIMOJIHEHO
cpaBHeHHE (HAaKTUYECKUX U PACUETHBIX 3HAYCHUI, MPUBEJICHHBIX B JEHCTBYIONINX HOP-
MaTuBax. B Tabnuiie 2 mpuBeAeHbl NEPUOIbI H3MEPEHHBIX KONECOAHUN KUIIBIX 3/1aHUH,
UX CTapble 3KCIEPUMEHTAIbHbIE 3HAUECHHUSI, COOTBETCTBYIOIINE JaHHBIE, IPUBE/ICHHBIC B
HOPMATHBHBIX IOKYMEHTaX U MOMyUYEHHBIC Pa3INuus B IPOIECHTAX.
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Tabnuya 2 / Table 1

JAuHamMuyeckure mapamMeTpsl 31aHUH U UX CPaBHeHHe /
Dynamic parameters of buildings and their comparison

. Crapoe 3kcnep. 3Ha-
H3mMepeHHBII Mepuo HopmaTtnBHOe 3HaYeHHE
Tun 31aHus U KOH- €o0CTB. KoJIe0anuii / :;H;lelalsz/ngz:: ]:szi-t nepuoaa kosnedanuii T,
Ne | CTPYKTHBHBIC pELICHMUS] / Measured period of llI P t:l . dp al ¢ / Regulatory value of
Building type and design natural vibrations value ol the period an vibration period T, s
solutions the difference in % L
Tx, Ty, T, c T, ¢ TP, ¢ %. X %.Y
3-X3Ta)XHOE 3/1aHHE C 0,159 | 0,179 0,10 0.165
KaMEHHBIMH HECYIUMU 0,136 0,18 0,102 0,154 0.154 >
1 | crenamu / Three-storeyed 3...45% 1 ’ 17%
building with stone bearing | %161 | 0,178 | 0,093 12% el 3% 4..9%
walls 0,160 | 0,171 | 0,096 17,5%
S5-TUATAXKHOE 37JaHHE C 0,309 | 0,285 | 0,089 0.275
KaMEHHBIMH HECYIINMHU 0,25 0.25 ’
2 | crenamu / Five-storeyed 0,27 0,287 | 0,086 23,5% 14 ’1 59,
building with stone bearing 8...9% T 125%  |35..45%
walls 0,272 | 0,286 | 0,087
7-MH3TaXHOE KapKac-
HOE 3/1aHHE C HETOJIHBIM
KapKacoM M KaMEHHBIMU
3 | Hapy>KHBIMU CTeHaMH / 0,357 0,357
Seven-storeyed frame 04151 0,395 | 0,115 16% 11% )
building with incomplete
framework and stone
exterior walls
7-MHM3TaXKHOE 37]aHHE C 0,363 | 0,434 | 0,435 0,385
KOMIIEKCHOH KOHCTPYK- 0.34 0.39
4 | umeii / Seven-storeyed 0,36 0,431 | 0,412 6...7% 1%
building with composite et e ° 6...65% | 12...13%
structure 0,36 0,432 | 0,417
9-THATAXKHOE KapKaCHOE
3[aHKE C MaHESIbHBIMH 0,765
. 0,68 0,80
5 | crenamu / Nine-storeyed 0,738 | 0,863 0,15 8 ’50 y 8"’ Y
- . 4D /0 (]
gzlirll: building with panel 3.5% 13%
11-TudTakKHOE KapKacHOE
3[aHKe C MaHEeIbHBIMH 0,762 | 0,971 | 0,147 0.73 0.94 0,935
6 | crenamu / Eleven-storeyed 4 ’5 % 3 ’5 %
frame building with panel = e = e
walls 0,763 | 0,973 | 0,144 18,5% 4%

BbiBOADI

daxTHUeCKUe 3HAUEHUS MEPHOI0B, MOMYyUYEHHBIE JUIsl UCCIEAYEMBIX 3JaHUM, Obun
COIOCTAaBJIEHbl C COOTBETCTBYIOLIMMU JAHHBIMU, MPEACTABIEHHBIMU B JIEHCTBYIOIIHX
HopMaTuBHBIX JokyMeHTax «CHPA II-6.02-2006». Beiio ycraHoBieHo, YTO (akTuye-
CKH€ 3HaYEeHMs], IOJIyYCHHBIE JJI1 HEKOTOPBIX U3 MCCIIEA0BAaHHBIX 3/JaHU, IOYTH COBIa-
JTaJIi ¢ HOPMaTUBHBIMU 3HAYEHUSIMH, B TO BPEMsI KaK JUIsl IpyrUX 3JaHUil ObUIM MoJTyde-
HbI paznuuus 10 13 %.

BrlsiBIIeHBI 0COOEHHOCTH COBMECTHOM pabOThI 31aHUI U rpyHTOB. J{J1s1 6a3aJ1bTOBBIX
IPYHTOB 3Ha4€HMs MpeoOIaaroLero nepuoja KoieOaHuil rpyHTa B TpeX HallpaBJICHUAX
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CYIIECTBEHHO Pa3JIMYaloTCs OT MEPUOJOB COOCTBEHHBIX KOJeOaHMH 31aHU, U B CIEK-
Tpax Oypbe UMEIOT PKO BBIPAXKEHHBIE PE00IagaoNue MUKU. A B ClIydau AUCIEPCHBIX
I'PYHTOB B criekTpe Pypbe OT MUKPOKOJIEOaHUH TPYHTa €CTh MHOTO TUKOB C HEOOJIbILIHU-
MU aMIUIATY/laMH. 3Hau€HHs IEPUOJI0B OCHOBHOTO TOHA KOJIEOAHUsSI TaKUX I'PYHTOB CO-
BIIAJAIOT CO 3HAYEHUSMU MEPUOJIOB KoNieOaHuii 3m1anuii B X U Y HalpaBlICHUSAX, KOTOPHIE
MOXXHO paccMaTpuBaTh Kak oOpaTHOE BO3/IEHCTBHE HA TPYHT NepeaaBaeMoe OT Kojeda-
HUil 31aHKs. B 3TOM MposBIIstoTCS 0COOEHHOCTH COBMECTHOM pabOoThl 31aHUS U TPYHTA.

Pesynprarel nccieoBaHus NOKAa3bIBAIOT, YTO B UCCIIEYEMBIX 3AAHUAX C KAMEHHBIMU
HECYUIMMH CTE€HaMM, UX KOHCTPYKTHMBHAs LIEJIOCTHOCTh HapyllleHa M He paboTaeT Kak
€IMHOE 1IEJI0E.

1) CpaBHuBas (haKTHUECKHUE 3HAUEHHSI NIEPUOJIOB COOCTBEHHBIX KOJeOaHMM 31aHM
Nel co 3HaueHueM, monydeHHO# B pabore [KapamersH, 1967], ctaHOBUTCS SICHO, YTO
B MONEPEeYHOM HampapieHUH (X) Mmepuoasl yBEIHUMUINCH TONbKO Ha 3-4,5%, a Bo 2-i
CEKIIMH — HA00OPOT, yMEHBIIMINCH Ha 12%; B poaoabHOM HarpasieHuu (Y) mepHoibl
yBesmuminch Ha 11-17%.

2) Ilepuonbl cOOCTBEHHBIX KoneOaHui 31aHust Ne2 yBEIMYMIIMCH IO CPABHEHUIO CO
CTapbIM OOIIIMM 3HAUEHUEM; B MonepeyHoM HarpasieHuu (X) Ha 8-9% u Ha 23,5% B 1-i
CEKIIMH, a B MpojoJapHOM HanpasieHuu (Y) Ha 14-15%.

3) Ilepuoasl cobcTBEeHHBIX KoeOaHui 3qanus Ne3 yBeTUUMIUCh 110 CPAaBHEHHIO CO
CTapbIM OOLIMM 3HaYeHUEM; B nonepeyHoM HampasieHuu (X) Ha 16%, a B IpoJj0iIbHOM
Hanpasnenuu (Y) Ha 11%.

4) Ot pe3ynbTaToB HAIIUX KCIIEPUMEHTOB BBIICHUIIOCH, YTO (DAKTHYECKUE 3HAUYCHHS
NepUoJ0B COOCTBEHHBIX KoseOaHuii 3qaHus Ne4 110 CpaBHEHHUIO CO CTApbIMM 3HAYEHUSIM
[Xaumsn, 2015] Bo3pocnu B nonepednoM HarpasieHuH (X) Ha 6-7%; B IPOIOJILHOM Ha-
npasnenuu (Y) —Ha 10,5-11%.

5) Ilepnonbl coOcTBEHHBIX KoseOaHui 31aHus Ne5 0 CpaBHEHMIO € IPEKHUMU 3Ha-
YEHUSIMU, YBEIUYHINUCH Ha §8-8,5 %.

6) ITepronbl coOCTBEHHBIX KoJeOaHuil 31aHus Ne 6 TOUTH paBHbI IPEKHUM 3HAUCHU-
SIM, TOJIBKO JIMLIb HA 3,5-4,5% BO3pOCIH NEepHOJIbl COOCTBEHHBIX KOJICOAHUH.

3HaueHue Nepruo/I0B 3aHNH, KOTOPBIX MPEeBOCXOAUT Oosee ueM Ha 10% o1 3HaueHus
cTaporo usMepeHus, no yciaosusm 6.2.5 nynkra 'OCT 31937-2011, texunueckoe co-
CTOSIHME TAKOT'O 3/1aHUS TOAJICKUT 00sI3aTeIbHOMY BHEIJIAHOBOMY OOCIIEIOBaHUIO. A Te
3[1aHUsl, 3HAUEHUE TNIEPUOJIOB KOTOpBIX HE mpesbimaer 10% ot craporo n3Mepenus, 1no
YCIJIOBUSM TOT'O K€ ITyHKTa 6.2.5 Mocienyome n3MepeHHs IPOBOAATCS Yepes ABa roza.
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