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O B3AUMOCBSI3H MEXXY KO3®DUUHEHTAMU AHHU3OTPONMUH
ynpyrux U TENJONPOBOJHBIX CBOMCTB INOPHbLIX NMOPOJ

10. JI. BOAPKO

(ITpencraprena HayuyHBIM ceMUHapOM KadeIpbl TEXHHKH Pa3BeAKH)

['opHble MopoAbl B OOJBIIHHCTBE CBOEM 00/afal0T AHHU30TPONHeH (He-
PABEHCTBOM CBOMCTB 10 PAa3JHYHBIM HaNpaBJeHUAM BHYTPH HCCJAELYEMOTO
Tesa), uto 00ycC/aB/JHMBACTCS ONpPELeJEHHOH OPHEHTHPOBAHHOCTHIO CJIAraK-
IUMX HX MHHepaJloB.

AHHM30TPONIHOCTL MeXaHHYECKHX CBOMCTB TOPHBIX MNOPOJ OTMeYaerci
psiloM HCcaenoBaTesned, KOTOpble 3aHHMAJHCh M3yyeHUeM (PU3HKO-MEeXaHH-
YECKHX CBOHCTB TOPHBIX IIOPOX, a TAKXKEe YYUTBIBAETCS M HMCII0Ab3YeTCH
r ropHofoOHBawmleli H KaMHeoOpabaTeiBaowel npoMbiieEHocTH. Hanpu-
Mep, U3BECTHO, YTO aAHH3OTPOINHBIE MOPOJBI JIETKO pacKaJbiBalOTCSA B OJHOM
HanpapJ/eHHH — MO CJAaHLEeBATOCTH, a OypsTcd HaAMHOTO Jerye B JPYyrom
HanpaBJ/JeHHH — MePNEeHAUKY/AAPHO caaHueBaTocTd. [locnentee KauecTso,
a MMEHHO JIeTKOCTb OYpeHHSI B HalpaBJeHUHM MNepNeHAUKYaspa K CaaHlie-
BAaTOCTH HJH CJOMCTOCTH, MO CPaBHEHMIO C HalpaBieHHEM MapaJuie’]bHbIM
CJTAHIE€BATOCTH HJIA CJOMCTOCTH YUHTLIBAETCS B HACTOsALlee BPeMs eIHHbIMU
Hopmamu Bpemenu Ha Oypenue (EHDB na Oyposste paGots, 1963 r.) nyrem
npumeHenus KosQpuuuenTos. ABTopsl EHB yuHTHIBAIOT CHH2KEHHE CKOPOCTH
OypeHHsi CKBaXKHH C POCTOM YIJ1a NMaJeHHs I'OPHBIX MOPOL H YBEJHUUBAIOT
HOPMbI BPEMEHH INyTeM BBEJCHHS IOINPaBOYHOrO KO3 (OHUIMEHTa, HMEIOIEero
yhc/ieHHble 3HadenHus oT 1,05 mo 1,20, XoTophlil 3aBHCHUT Tak:Ke U OT KaTe-
ropun mopoanl no OypuMocTH. OnHakKo W3 HAGJIOACHHE M HCCIeLOBaHUl
psila aBTOPOB BHITEKAET TAaKOe MOJOXKEHHe, YTO aHU3OTPOIHS TBEPLOCTH
HaxoauTcsi B GOJIbLIOH 3aBHCHMOCTH OT CTEIeHH AMHaMoMeramopdusma [5).
Hem Gosiee MeTaMop(H30BaHLI TOpHbIE MOPOIBI, TeM Sipue BHIpAzKeHAa AaHuU-
30TpPONMHUA pfAfa CBOUCTB 3THX TIOPOIL.

B tabna. 1, nanpumep, NpuUBOAATCSA AaHHLIE, MOJYUEHHbIE aBTOPOM NpPH
HCC/IeIOBAHHAX 10 ONpefle/IeHHI0 OYpHMOCTH TOPHOH MOPOABl B PAa3JHUHBIX
HanpaBJeHUsAX OTHOCHTENBHO CJAOHCTOCTH HJIH CJHAHIEBATOCTH, KOTOPble ObI-
JY MPOHU3BeJeHbl B J1aB0OpPaTOPHBIX YCJ/JIOBHUSAX.

AHanu3 fgaHHbIX Taba. | moxkasmiBaer, YTO pasHuila B OypHMOCTH II0
a3/ JMUHBIM HalpaBJeHHAM OTHOCHTEJbHO MJOCKOCTH CJAAHIEBATOCTH BEChbMi
pas/MuyHa WM 3aBHCHT OT CTelleHM MeTamopduama mnopoa. Tak cJOIHCTBIE
CJaHIbl, TPAaHHTOrHeHC U aM(puOOJUT, cofep:Kallie B cefe BBICOKOTEMIEpaA-
TypHble 0e3BOAHbIC MHHEDPAJbl, OTHOCATCS K CHJABHO MeTamMop(hHU30BaHHLIM
nopogam. CoOTBeTCTBEHHO OypOBOH IOKAa3aTeab AHU3OTPOMMH y HUX OUEHDL
BLICOK. APTHJJIMTHL, PIMHUCTBIE CJAHLUB M KaMEHHBIH Yrodb OTHOCATCHA
K c1a60 HJIM MoyTH HeMeTaMop(dH30BaHHBIM Noponam. DypoBoil moxasartesb
AHHU3OTPONHH Y HHX COOTBETCTBEHHO HH3KHI.
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B ¢Bs3H ¢ 3THM BBeJeHHe OOLIero NMonpaBOYHOro KO3 @HIHEHTa B HOP-
Mbl BpeMeHH Ha OypeHHe, YYHTHIBAIOLIErO BEJHYMHY YIJa BCTpPEYH OCH
CKBAa?KHHBI C IJIOCKOCTBIO CJaHLEBATOCTH, ABJACTCA TOJbLKO HepBbIM IIrarom
Ha NyTH COBEPIIEHCTBOBAHHS HOPM BLIPAOOTKH H BPeMEHH B 3TOM Ha-
HpaBJleHH-PI.
TaGauma l

CkopocTh Oyperus .
B HAIpaBJeHHEX 535’]?833(;”
HaumenoBanue M Kpatkas Tedb aHH-
XapaKTepMCTHKA TOPHOH “ﬁ}%‘:;ﬁg' mapaiaetb- 30Tponvn.u
chamana. | 1o crame- |V
TOCTH V. el mun eV,
V_L,C.M/.Mun i
Ipanutorueiic  6uorturo-
BoIA (Ypan). . . . . 2,00 1,25 1,60
AmbpuboINTIIArHOKAA30-
BeI (Ypan) . . . .. 2,75 2,00 1,40
MpaMop KpucTasaudecKHi
(FCopuasi lllopus) . . . 3,00 2,60 1,20
Caaunust caionucteie (Pyn-
ol Astai) . . . . . 4,50 2,40 1,80
Apruniut pacciaHuoBaH-
ubtil (Kyabacc) . . . . 8,00 6,00 1,33
Apruazut caouctoiil (Kyas-
Gace) . . . ... .. 8,25 6,50 1,27
Caanupl crwogpuctoie (Pyn-
Hblf Antain) .. . . . 9,00 3,00 3,00
FCavancteiit  caanen {Tom-
ckas obaactb) . . . . 11,00 9,50 1,15
Kamennsiii  yroae (Kys-
Bacc) e e 16,50 14,00 1,18

AHH30TpONHA TBEPAOCTH TOPHBIX NMOPOA, KpOME TOrO, OKasblBaeT OrpoOM-
HOe BJIMSIHYME HA HCKpPHUBJEHHMe CKBa*KMH, O UYeM HMMeloTcs onyOJMKOBAHHbLIE
matepuann [2, 3].

Bce 3TO TOBOPHT O TOM, YTO NpPH pa3BellKe MeCTOPOXKAEHHH HeoOX0AHMO
TLIATEJbHO H3y4aTh MEXaHHYECKHe CBONCTBA IOPHBIX NODPOJ C TOUKH 3pPEHHS
X aHH30TPOMHOCTH, YTOOGBl 3aTeM HCNOJb30BaTb 3ITH JaHHbEe B Oopbbe
C HCKPHBJEHHEM CKBAaXKHH, B HallpaBJeHHOM OYpeHHH, B ONpeleseHHn Qak-
THUECKOH OYypHUMOCTH IODOL.

AHM30TpONHS MeXaHHYECKHX CBOICTB TOPHBIX NOPOJ XapaKTePU3yeTcH
pasjuureM TAKHX Mokasarenel, kak MoxyJsb IOura, kosdpduunent [lyaccona
U Jp., IPH ONpeJeJeHHH MX N0 pas3JjuYHbIM HanpasJeHHAM B o0pasnax of-
HOCHTE/JbHO NJOCKOCTH C/IaHLeBaTocTH. Yamle Bcero 3a noxkasaTesb aHH30-
TPONUH MeXaHHUECKHX CBOHCTB INPUHUMAIOT OTHolleHHe Moayas lOura,
ONpeNesieHHOTO B MOPOJe BAOJb NJIOCKOCTH CJaHLUeBATOCTH Ly , K MOAYJIO
[Onra, omnpeneseHHOro B HANpaBJEHHH, MepENeHAHKYJSPHOM CJaHIleBa-
roctn E | [7]. ‘

Ho onpenenenuie moayas lOHra u apymux pHsHKo-MeXaHHYeCKHX IMOKa-
3aTesiell TOPHBIX MOPOJ CBA3AHO CO 3HAYUTEJbHBIMH TPYAHOCTAMH, TaK Kai
TpeOyeT AJ51 CBOEro OCYIIECTBJEHHS BecbMa OCHAlleHRYylo JabopaTopHY:O
6azy M Mo 3aTparaM BpeMeHH IOBOJbHO TPyLoeMKo. JlocTaTouyHo cKasaTh,
YTo MpH JIOOOM MeTolde OnpelesieHHs MOAYJA YIPYTOCTH — CTAaTHUECKOM
HJIH IWHAMHUECKOM, HeOOXOAHUMO H3TOTOBHTL 00pasubl CNeLHaJbHOH (HOpMbl
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H pasMepoB, 4TO 4YacCTo 3aTpyaHuTenbHO. OCOGEHHO 3aTpyAHUTENBHO MpPO-
BOJHUTL MOJOOHBIE ONpejeseHUsT B MOJEBBIX YCJIOBUSX.

Oxmnako, xoria peub uier 06 onpefejeHHH TOJbKO II0Kasartess aHU30-
TPOTIHH MEXAHHUECKMX CBOHCTB TOPHBIX MOPOZ HJIH, KAK €ro elle MOXKHO

Has3BaTh, KO3(p(HILHUEHTA YIPYTOH aHU30TpONHH A, = Z—” MOYKHO HCHOJB30-
L

BaTh ApYrHe BEKTOpPHbi€ CBOMCTBA TOPHOH IIOPOJBI, METOAWKA ONpee/eHHUst

KOTOPBIX BO MHOTO pa3 Mpollle, a 3aTeM YCTAHOBHTh MEXKJY HHMH KOppess-

UHOHHYIO HJH AHAJHTHUECKYIO 3aBHCHMOCTb.

K BeKTOpHBIM HJH, KaK €llle HX Has3blBalOT, TEH30PHHIM CBOHCTBAM
TOPHBLIX TIOPOJ OTHOCHTCSl, HAllpEMep, TEIJIONPOBOAHOCTh, B ToM cayuae,
ecJH HeOOXOIHMO ONPENEJHTb JHIIb KOI(M(HUIHEHT aHN3OTPONHH TEMJIONpPO-
BOJHOCTH TOPHOM MOPOABI, AOCTATOYHO MNPOBECTH CJeAVIOIIHEe OlepaiHu.
O6pasen ropHoil TOPOAbl, B3ATHIH W3 KEPHA, MOJYUEHHOTO B CKBAXKHHE HJH
¢ 3a00s BbIpaGoTkM, 3auH(OBEIBaeTCd NO IJOLLAAH, NepHeHIUKYJAPHOI
CJIAaHLEBATOCTH, CJAOHCTOCTH HJH KaKMM-AMO0 APYrHM S-NOBepXHOCTAM. 3a-
TeM 3»Ta NJOlIajJKa HarpeBaeTcd
no temneparypbot 70—90°C u mo- .

KpPbLIBAEeTCA TOHKMM  CJOE€M pac- R
naagaeHHoro napaduua. [locie
oxJsaxKAeHHus1 obpasna g0 oObIYHOI
TeMIepaTyphl K 1 OBaHHOMN
NJoIaAKe IJIOTHO IIPHUXKHMAaeTcd
TONOrPeTHIH MeTaJJIMUeCKHll cTep-
KeHb (Jyullle BCEro HCHOJb30BaTh
SJEKTPONAANLHUK) co  chepuye-
CKUM  HakoHeyHHKOM. J[lenaercd
BbIEpKKA B 3—5 MHHYT, B pe-
3yJabTaTe uero Mopoja NPOrpeBa-
eTcd B MECTe CONPHKOCHOBEHHUA <
MeTaJjlJIoOM H pacxojsuieecs 1Mo Hel
TENJIO MJaBHT napadud. Ecam mo-
poia dHHSOTpOIHA, TO paCHpOer- Puc. 1. Duaunc TemynonpoBOJHOCTH Ha
PaHEHHE Tell/1a MPOHCXOLUT BO BCe NOBEPXHOCTH  HCCAeAYeMOro  o6pasia
CTOPOHbBl C PasJUYHOH CKOPOCTBH. 4HH30TPONHOH NOPOIHI

Brictpee Tenso pacnpocrpansiercs

B HanpasJenun OoJpllell MIOTHOCTH. B pesysabTaTe Ha TOBEPXHOCTH 00pa-
3yercd 3JAJUNC pacnjaBuBlIerocss napacduHa (puc. 1). 3amepsieTcs AauHA
oceit asunca. OTHOLIEHHe AJAHBI OJHON oOcu K JIpPyroii aaer kKoaddu-
IHEHT aHH30TPONMHM TEIJONPOBOAHOCTH NMOpoAbl. CBsA3b iKe ero ¢ Ko3pgi-
LIIHEHTOM YIPyroi gedopManud ciaeayionias.

Bce rtemsioBble cBOHCTBA TBepAbIX HEMETAJJHUECKHX TEJ, COTJIACHO Teo-
pun [ebasi, MOXKHO CBSI3aTh C CHCTEMOM AKYCTHUECKHX CTOSIUMX BOJIH, CKO-
pPOCTb pacnpocTpaHeHHs KOTOPBIX 3aBHCHT OT MOAYJS YIPYrOCTH paccmar-
pHUBaeMoOH cpennl- [6].

YCTaHOBHB aHAJOTHIO MEXKAY MOJEKYJSPHON mepejpaueil Tenjaa B rasax
¥ TENJONPOBOAHOCTLIO B TBEPABLIX HEMETa/NIHYECKHX TeJgaX NpPH MOMOLIH
¢oHOHOB, Jle6Gail BbiBel ypaBHEHHE :

h=14c-u-l, (1)
rie  +— Ko3PphHUHECHT TeNACNPOBOIHOCTH,
¢ — TENJ0eMKOCTh,
i — CKOPOCTh 3BYX4,
/| — cpeauss pauna csoGoanoro npobera OHOHOB.

JT0 ypaBHeHHE NPHUMEHHMO KaK K KPHCTAJIJHUECKHM, TaK H K aMopth-
HbIM HEMEeTaJ/IJIHYeCKHM MaTepHaJsaM.
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C npyroii croponst {2], KO3 (HIIHEHT TENAONPOBOAHOCTH OMPEAEASETCH
ypaBHEHHEM

)‘za'p'cv (2)

rae a — KO3(p(HUHeHT TeMIepaTypPONpPOBOIHOCTH,
g — IJIOTHOCTb,
¢ — TeIlI0eMKOCTb,

s ¢Jlydyasd AHH3OTPONMHOTO MaTepuaJa UMeEeM
)\” = 1’;"4,.0.11“.£j (3)
Ay =1/4.cou, -1l
(4)
TAe BEJHYHHBI ¢ U O SIBASIIOTCS CKOJIPSHBIMM, 4 BEJUUHMHA A, U, ¢ H 4 — BEK-

TOPHBIMH, T. €. 3aBHCSIIMMHU OT HaNpPaBJEHUS HX ONPeACJeHUS.
CKOpOCTb JIBH:KEHHST 3BYKOBBIX KoJebanuil B nopoje onpejeaseTcd

U3 ypaBHeHHs [4]
"= ]/’i, (5)
P
rze E — monyap IOmura, '
¢ — IVIOTHOCTb TIOPOABL.
JI/1s1 aHU30TpONMHOY CPeAbl HMeeM

My =ay-p-cy
Ly =al-p-0;

+/E,

u, = _pﬁ
ot (6)

LLL= Ei_

4]
¥

Hcnoabsysa ncxogueie ypaerenus (1), (2) u (5), moxem sanucarb

A= 1’/4- l/é.c.l,
P

- 182
ct-l®

OTKY 14

b4

HJIM, 3aMeHsia A uepe3 BbipaweHnue (2),
16-a%.0°

=5 ‘ (7)

Jiasi aHu30TPONHOH cpeanl, ucnoassys ypasuenus (3), (4), (6), Mmoxen
3aNMCATh OTHONIEHUE

El‘ _ l‘:;i * ‘i (8)

E, l%-a’ :
CKopoCTb pacnpocTpaHeHHs TeNJIOBOH BOJHBI 3aBHCHT OT psifia (GakTopos,
TAKHX  KaK TeIVIONPOBOAHOCTb, TEMJIOEMKOCTb,  TEMINEPaTypONpOBOT-
HOCTB U Tp.

B naHHOM c/lyuae Hac HHTEPECYIOT TOJBKO Te (haKTOPBI, KOTOpble 00Ja-
AAlOT BEKTOPHBIMH CBOMCTBAMH, T. €. HMEIOT PA3JUYHYIO BEJHYHHY B OXHOM
H TOM K€ aHH30TPOMHOM oOpasle MpPH ONpeleseHHH HX IO PasJHUHLIM Ha-
npasjednsiM. B ypaBrnenuu (7) TakHMH CBOHCTBaMH 06JafaloT TeMIepary-
pPONPOBOJHOCTbL @ ¥ CpelHds AJAuHA cBOGOAHOrO mpodera GpoHOHOB .
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B cBsizu ¢ TeM, uTo B 3ajfauy cmnocoba BXOJAUT ONpeJeNeHHe TOJIbKO
Ko3(phuuuenTa AHH3OTPONMH MeXaHHUECKMX CBOHCTB IOPOM, HCIOJb3Ys
OIIHCAHHYIO U TEOPeTHYeCKH 0OO0CHOBAHHYIO CBSI3b TEMJONPOBOJHOCTH ¢ MOAY-
fem IOura, mMoxkeM 3aMeHHTH npousBeneHue li - a’ yepe3 O, H IpoHU3Be-
fenme 2 :aj yepese O, Ha3BaB O BEKTOPHBIM IOKA3aTeNeM TEIJIONPOBOX-

HOCTH TIOPOZBI.
Takum of6pasoM, noJayyaeM ypaBHeHHe
E, 06,

E 9. . (9)

OnpejenuTh e BeJHUHHB © ;, H O B 0e3pasMepHbIX elHHHLAX MOXHO, 3a-
MepHB AJHHY Ocell WJM moayocell 3aqunca, nosyyaiooulerocs Ha obpasile
NpH TJaBJeHHy napaduHa, U BO3Bels 5TH BeJHMHHBI B KBaIpar.

PesyabTaThl 3KCIEPUMEHTAJNBHOTO ONpejiesieHist KO3PGHIHEHTOB aHH30-
TPONUH MpHBeleHBl B TabJ. 2.

Ta6nuna 2
Rl I g
HaunMeHnoBaHue ropHof Tpomiu ten- | A = " aﬂnaorp%nun
MOPOABI . AQNPOBOL-~ 0, P
HOCTH Ap M E,
InuHUCTBIA claHenm . . . 1,20 1,44 1,45
Amduboaur . . . . 1,17 1,37 1,39
Honomur . . . . . . 1,12 1,26 1,28
Kpapuutr . . . . . . 1,01 1,02 1,01
KameHHbI# yroae . . . . 1,07 1,15 1,19
MertaMopdHuyecknii ciaaHel 1,17 1,37 1,39
Iecyannk . . . . . . 1,05 1,10 1,11
Aneppomur . . . . . . 1,05 1,10 1,12
Apruaaur . . . . . . 1,12 1,26 1,28

Hccnenyembie o6pasibl TOPHBIX NMOPOJ, JAOMKHBI OBITH 00513aTEIbHO
06'beMHBIMH, TaK KaK C10c00 OCHOBaH Ha NpUMeHeHHH TOYEUHOIO MCTOUHHKA,
tensa, obpasyiouiero B HccjaeayeMoM obpasue oObeMHbIH paiHafbHBIA Ten-
JMO0BOH MOTOK. B H30TPONHBIX IOpoAax TAKOH IOTOK pacnpocTpaHsiercs
B Buae noaycdepsl ¢ paguycoM R M Ha WIHGOBaHHOH NOBEPXHOCTH INPH
nJaasjieEnd napaguHa obpasyercss Kpyr ¢ paiauycom R.

B aHM30TpONMHBIX NOPOAAX H30T€PMHYECKash IOBEPXHOCTb TEIJOBOIO
noroka umeer GopMy nogayaJiunconpa. uada GoJblIMHCTBA aHH30TPOMHBIX
MOPOJA CIPABENJHBO TO HOJIOXKEHHe, 4TO [ABa B3aHMHO IepHeHIHKYJIAPHBIX
BEKTOPA, XaPaKTePH3YIOUIUX TeMJONPOBOAHOCT B IUIOCKOCTH, Napasiens-
HOH CJIAHLEBATOCTH, PaBHBI MEKAY COBOH,. T. e. A =LAy . OJHAKO MpPAaKTHKA
HCCJAeNOBAHUH ITOKA3bIBAET, YTO YACThb MOPOJ, MMEWHIHX TaK Ha3blBAeMVID
TPaXHTOBYIO TEKCTYpy, aHH3OTPONIHA IO BCeM HANpaBJeHHUAM, U AJs HHX
CNpaBelJIHBO CJeAyIolllee BHIPaxKeHHe

hyo==0 == L.

,U;Jlﬂ HCCIeJOBAaHHA aHU3OTPONMHLIX NOPOMI, XApAdKTCPU3SYIOUIUXCS paBeH-
CTBOM A :7\,11 H Ha3bIBA€MLIX TPaHCTPOIIHBIMH, HOCTATOYHO SEIU_IJII/Iq}OBaTb
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OfHY IJOCKOCTb, MePNeHIHKYISPHYIO MJIOCKOCTH ciaanuesatocTd. [Ipd stom
ToJIHHA o6pasua To/KHA ObITh HECKOJbKO O0Jbllie MajoH MOJYOCH 3J/JIUM-
ca, moJyuaeMoro Ha IIIMQOBaHHOH MOBEPXHOCTH NDH IIJIABJEHHH Mapaduua.
B nporuBHOM cayuae (B cayyae MPUMEHEHHA TOHKOH NJIACTHHKH) NPAaBHJb-
Has reoMerpuyeckas ¢popMa H30MeTPHYECKOH NOBEPXHOCTH HAPYIHHUTCA M 34
CUET MCKAaKEHHOTO paclpefeNeHUss TeljJa MOSABATCH MOTPEUIHOCTH B 3JIJIHICE
#a mwanGoBaHHOH MOBEPXHOCTH.

HarpeBarenb A0/1KeH HMeTb CHEPHUECKYIO MOBEPXHOCTb ¢ MHHHMAJL-
HBIM paguycoM cdepnl (1—1,5 mm), uTOOH YMEHBIIUTH MOTPELIHOCTH, BO3-
HEKAOUIMe 34 cyeT JONOJIHHTEJIBHOTO HAarpeBa HccaelyeMOH MOBEePXHOCTH
OT KOHBEKIIMHM H H3JYYEHHS CO CTOPOHLI HarpeBaTess. ,

Jlna HccaeIoBaHHst OPTOTPOIHBIX MOPOA (A | == Ay 7 hjj) HEoOXOAMMO
mandoBaTh TPH B3aUMHO IEPNCHJHKYJ/SDHBIE CTOPOHbBI, IPHYEM OJHA H3
JocKocTell AoJKHA ObiTh TepneHJHKYJsApHA KaK CJIaHIEBATOCTH, Tak
U JIMHEHHOCTH NOPOJIHI.

[MorpewHocTy, moayyaeMbie NMPH H3MEPEHHH OCEH 3JUIHNCOB, a TaKsie
mpu onpeleneHnn MoAyas IOnra ma rpecce, LaOT HEKOTOPYIO pPasHHIY
KO3 (HUIHEHTOB AHH3OTPOMHH, YTO BHAHO H3 Tabsa., 2. Oagako ajasA HoJC-
BOTO MeTo4a Takas CXOAHMOCTb BIOJHe goctarouHa. Kpome Toro, TOUHOCTLH
U3MepeHHs1 MOxKeT ObITb IOBLIIEHA NPH JajbHEHLIeM COBEpIICHCTBOBAHHH
METO/MKH HCCIeL0BaHHH.
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