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I'. Manes, 30p. Huxoros, Ha. Cmosnos
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.G. Manev, Z. Nikolov, I. Stoy‘anbu — Variation 'df physicomechanical properties of sandstones and coal
in the section of the Carboniferous from DobrudZa coal basin. The following physicomechanical proper-
ties are studied: natural moisture (We), specific (ps) and bulk (p;) density, total KS¥) and open (KZ)

porosity, compressive strength (Ry), tension strength (Ron), velocity of longitudinal (V) and trans-
versal (V) waves, Poisson’s dynamic coefficient (pg), elasticity modulus (Eg) static modulus of

elasticity (E™5), modulus of plasticity (D), index for brittiness (m), sho;k-da_nger coefficient (Ky,

Ky, Ks, Kg), total (Kp,) and relative (ng) clay content, acoustic index for scale factor (Au:).

The data were analysed statistically by means of Fisher’s and Student’s criteria. On the basis
of tabulated data for the coefficients, diagrams are constructed which show their ‘variation in vertical
direction, resp. the degree of katagenesis. The criteria used are compressive strength, tension strength,
static modulus of elasticity, plasticity modulus, dynamic modulus -of elasticity, density and poro-
sity. The carbonate content reflects the evolution of paleeclimate from subtropical to aridic in the
end of the Carboniferous. The studied coal samples also indicate that the degree of carbonification
relates to the value of some parameters as for instance compressive strength, tension strength, po-
rosity and shock-danger coefficient. Some of the parameters forrocks and coal are used-to derive equa-
tions for their variation depending on the reflective ability as an index of the degree of coalification,
resp. the degree of katagenesis of. the enclosing rocks. _ o

The distribution of longitudinal waves and elasticity modulus of coal vary as a hyperbolic func-
tion of the internal redistributoion of organic matter at molecular level. The shock-danger coeffi-
cient, acoustic coefficient for the scale factor and the relative clay content are independent of the
degree of katagenesis. ) , . o .

In conclusion it is shown that the application of the lithostratigraphic principle to selection
of mathematical populations leads to accurate averdge values. They reflect the ctianges caused by
incréasing katagenesis. There are also differences betweer laboratory data and those of the rock mas-
sif due to density decrease of borehole core when extracted on the surface.

Bbeenenune

[TpoBeAeHHTe CKaJHO-MeXaHHYHH H COHAAXHO-TeOMU3UUYHH H3CJEABAHHS Ha BMECTBALIHTE
CKaJH M BBIIMILATA, OT pa3pe3a Ha Kap6oHa B J[0GpYMKaHCKOTO BBIVIHINHO HAXOJHMILE
33 H3ACHABAHE HA TAXHATA CKJOHHOCT KbM CKaJIHM yAapH JafioXa Bb3MOMKHOCT Aa ce
cpbepe 6orata M pasHoobpasHa MHGopMauus. Tg e obpaboTBaHa H HHTepHpeTHpaHa 3a
LLeJIHSA. pa3pe3 ¢ 0pOPMAHE Ha MaTeMaTHYECKHTe ChbBKYIHOCTH CaMO Ha JIHTOJIOXKKH MPHH-
IHI — OSCBYHHUY, aJeBPOJHTH H aprHJIHTH, HE3aBHCHMO OT TiXHATa JIUTOCTpATHTpadcka
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NPHHAAJEXHOCT. PesynTaTute OT TesH 06pabOTKH Ca OTPaseHH B Dejuua NOKNANH, B
KOHTO Ca YYacTBYBaJlM KaToO ChaBTOPH M [BaMa OT aBTOPHTE HAa HAcTOfIaTa cTats,
Hanocnexbx A o1 e x ¢ 1 e B (1984) npu o6pa6oTkaTa Ha JaHHHTE € H3MOJ3BAJ JUTOCTPaA-
THrpadCcKusi NPHHUHN 32 GOPMHPAHe HA MaTeMaTHYECKHTe CHbBKYNHOCTH, C KOETO Ce Io-
CTHTa 3HAYHTENHO IMO-BHCOKA JETAHJIHOCT Ha MOJYYEHHTE pe3yJATaTH. TO3HM HauuH 3a
dopMupane HAa MaTeMaTHYeCKHTe CHbBKYNHOCTH € H3NOJ3BaH H OT Hac. ToH nosBosH na
ce H3c/elBaT M3MEHEHHSTa HAa PeXHLA CKa/JHO-MEXAHHYHHU H (DH3HYHH CBOMCTBA Ha CKa-
JHTe M BBIVIMIATa MO cTpaTHrpadckus paspe3 Ha KapGoHa. [IpenMer Ha HacrosuiaTta
paboTa ca M3MEHEHHNTa, KOHTO HACTBNBAT B MACHYHHULUHTE H BBIVIMUIATA IIOA BJAHSAHHE
Ha NPOTPEeCHBHO HapacTBAallaTa KaTareHe3a, PeCHEKTHBHO H HA BbIJIePHKALHATA OT IO-
MJIaJMTe KDbM IO-CTapHTe CTPATHIPaCKH eTaxH.

YyacTHeTo Ha OTREJIHHTe aBTOPH B CTaTHATA e ceJHoTo: I'. M a H e B € pbKOBOAM
U3CJIEJBAHUATA H CaM € YYacTBal B TAX H e H3BBPUIHI 06paGOTKA Ha JaHHHTE H HHTep-
npeTalHsaTa Ha pe3yJTaTHTe OT IJIeAHIIETO Ha cKajHata Mexawuka, 3xp. Huxo-
J 0 B € NOANOMOTHaA (OPMHPAHETO HA MaTeMaTHYECKHTE CBHBKYMHOCTH OT reoJIOro-reHe-
THYECKO TJIEHIle ¥ € AaJ TeosIoXKKa HHTepnpeTauHsi Ha pesynaratute, a U. CTosaHoB
€ YyuacTBaJ B CaMHTe H3CJeJBaHHS.

MeTonuka Ha H3CJeABaHUATA

TlpH sLKOBOTO COHJAMpaHe ca B3eMaHH NapadUHHPAHH NPOOGH OT HAH-THNHYHHTE JIHTO-
JIOXKKH pa3HoBHAHOCTH. OT TAX B Ja6OPaTOPHH YCJIOBHS ca APHIOTBSIHH LUHJIHHIADHUHH
o6pasuy 3a H3cJeABaHe Ha (PH3HKO-MeXaHHYHHTe H QU3HYHHTe cBoicTBa. Ilo cTaHgapTHH
Metoauku (BIC 1976) ca onpeaenstHu cnenunTe GH3HYHH CBOMCTBA: eCTeCTBEHA BJAXKHOCT
(W,), cneunduysa niabTHoOCT (p;), o6eMHa MIABTHOCT (p,), BJIAKHOCT Ha 06pasUHTe clef
TaXHOTO H3nuTBane (W,,), o6eM Ha mopute, obma nopecrocT (K°), oTKpHTa mopecTocT
(K°m™), u ca npoBefleHH CJeJHHTE CKATHO-MEXaHHYHH H3CJEJBAHHA: SKOCT HA ONBH (Ron),

onpejie/ieHa Ype3 HATOBapBaHE HA MPABUJIHH M MOJYNPABHIHH 00Pa3UH CbC cHepHUHH
unentopu (TOCT 24941-81). Ipu onpefensiHe SIKOCTTa HAa ONBH Ype3 pasNpefesieHHEeTO
Ha Ben6ya (Taywxko, Bopucenko, 1978) e onpenenes KoepuuueHT Ha
CTPYKTYPHOTO OTcrabBane (Ay). OT MallaGHusi ¢pakTop. SIKOCTTa Ha HaTHCK (R,) e ompe-
AesleHa BbPXY WHJIHHADHYHH 06pasuu ¢ Auamerbp 41 max 66 mm BHCOYHHA, DaBHa Ha
aBa puaMernpa (KapTawos v Ap., 1979). O6pasuurte OT NACHYHHIHM €A H3NHTBAHH
BBB BOJOHaNHTO CHCTOSIHHE, A BBHIVIMINATA — ChC 3alla3BaHe Ha ecTecTBEHaTa HM BJlaX-
- HocT. CROPOCTTa Ha HaJUIbXHUTE H HalpeuHHTe eJlacTHYHH BBJHH (V)p, V) ca onpenensiun
ype3 Npo3ByyaBaHe HAa BB3AYIUHO CyXHTe Mpo6H Ge3 HAaTOBapBaHe, a TaKa CbIO M NpH
HHMKJIHYHO HaToBapBaHe. OT Te3H BEeJHYHHM Ca H3YHCJEHH AMHAMMYHHTE KOe(HIHEHTH Ha
IToacon (ug) ¥ Mopyna Ha enacTHuHocT (Eg). CTaTHYHHTE MOAYJIM Ha enacTHYHOCT (E¢)
M Ha nuactuyHoctra (D’) ca onpeleisiHM 4Ype3 LMKJIHYHO HATOBapBaHe CbC ChepHYHH
unentopn (FOCT 24941-81). OcBeH TpajHIlMOHHHTE CKa/HO-MEXaHHYHH CBOMCTBA ca
HanpaBeHH H M3CJeABaHHA 33 H3sCHSABaHe YAapOONAacHOCTTA HA CKaJHTe H BBIVIHLIATA.
HunuuapuynyuTe 06pasiid OT BOJOHANHTH NMSICHYHHUM ¥ BBIVIHILA C eCTeCTBEHA BJAXHOCT
Ca NOAJaraH¥ Ha IMKJHYHO HaTOBapBaHe M pa3ToBapBaHe Ha cCHelHaj]Ha CHCTeMa 3a
H3NHTBaHE 33 YJapOONacHOCT, KAaTO Ca H3MepBaHH CJEJHHTEe MapaMeTpH: CKOPOCT Ha
HagbxHuTe (V,) M HanpeunuTe (V;) eNacTHYHH BBJIHH, OTHOCHTEJHOTO €JEKTPHUYECKO
CBIPOTHBJIEHHE () eHepreTHYEH I0Ka3aTesl Ha aKyCTHYHATA eMHCHS (n), H3MEPBaH KakTo
NPH UHMKJIMYHOTO HAaTOBapBaHe H PAasToBapBaHe, TaKa M MPH NOCTOSTHEH TOBAp, aGCONMOTHH
HaJNbXKHH Aed)opmaunu (Al) u otHocuTennu gedopmanuu (€). IIpH u3acaeaBamusaTa or
UHKJAHYHHTE HATOBAPBAHMA 3a BCEKM oOpasell Ca CbCTAaBSHH AHArpaMH, OTPassiBallH
H3MEHEHHeTO Ha FOPHHTe NapaMeTpH B 3aBHCHMOCT OT HOPMHpPaHHTe HanpexeHus (o/R,).
OT Te3n KPUBH Ce OTUHTAT KoepuuuentuTe Ha yaapoonacrocT Ky, K, W, x©@, (I a-
PamIKeBOB H up., 1980) H cra'mqume €/1aCTHYHA napameTpu Ein v Ejey.
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JlaBopaTopHuTe AaHHH 3a (QU3HKO-MeXaHHUHHTe CBOMCTBA HA CKaJ/IHTe Ca MPHBEJEHH
KBM IJIACTOBU YCJOBHSI C IOMOILTA HA COHAAXKHO-TeOQH3HYHHTE METOAH, KOHTO BKJIOYBAT
notenunan bK3, rpaguent 5K3, ¢ pasniHuHa ABJDKHHA Ha 30HJOBETE, €TalHa KaBepHO-
MeTpHd, HeYyTPOHEH, raMa-raMa H aKyCTHYeH KapoTax. B pe3ynTaT Ha ropHute ofpaboTKH
Ha J1abOpaTOpPHHTe XAaHHU ca TOAYYEHH CJeJHHTE napaMeTpH 3a CKAJIHHS MacHB —
pecrneKTHBHO 32 IJIACT: CKOPOCT HA pa3npocTpaHeHHe HA HAITBXHHTE elaCTHYHH BBJAHH
(V;/') B IJIacTa ¥ B CKeJleTa Ha CKaJaTta (Vf)"), AKOCT Ha HATHCK H Ha ombh (R™, R™
onpeneseHH MO KODENAllHOHHH 3aBHCHMOCTH, a TaKa CBIUO H TeXHHTe OoTHowenus (R,/
Ron), OTpa3siBallli KPEXKOCTTa HA CKaJHTe, aKyCTHYHEH nokasaTen (A;}') sa maiaGeH

¢daKTop, eJacTHYEH JHHAaMHYeH MOAYJ B MacHBa (E*), o6eMHa. MABTHOCT Ha cKajaTa B
MacHBa (p,), KoedumueHT Ha obwa nopectocT (K%) u Koepuuuent Ha obemua (K.,) H
OTHOCHTeJHA (1,,) TJIHHECTOCT.

Ilpn TbpceHe HA 3aKOHOMEPHOCTH B H3MEHEHHETO Ha CKaJHO-MeXaHHYHHTE CBOHCTBA
Ha NACBHYHHIHTE W BBIJIMINATA OT CTeMEHTAa HAa KaTareHe3a, ca H3MOJ3BaHU RaHHUTe 3a
OTpaxaTesJHAaTa CHOCOGHOCT HAa BBIVIHINATA, KaTo HaH-OHH MOKasaTeJ 33 NPOMEHSIHTE
ce TepMO-GapHYHH YCJIOBHS B HeJpaTa Ha 3eMsTa, NMOJA BAHSHHETO Ha KOHTO Ce H3BbPLIBAT
BCHYUKH KaTaleHHH H BbIyle@HKaUHOHHH npouecH. JlaHHHTe 3a cpefHaTa oTpaxarelsHa
CcNOCOGHOCT HAa BHTPEHHTA 3a OTHENIHHTe CBHTH ca B3eTH of Konstantinova #
Nikolov (1974).

Ciiell npHJaraHeTo Ha JIMTOCTPATHIPAaCKHA NMPHHUMI 3a QOpMHpaHE HA MaTeMaTH -
yeCKHTe CHBKYIHOCTH € H3BbpILUeHA CTATHCTHYecKa o6paGoTKa cropej H3HCKBAHHATA Ha
cbBeTckust cTanaapt (FOCT 20522-75). Hanon3BarH ca KpHTepunTe HA D uwep H
CToo e HT 3a nNpoBepka Ha BBH3MOXKHOCTHTe 32 OGeJHHSBAHe HA NAHHHTE IO CBHTH.
@ asohHsHUHHTe CBOMCTBA HA BBIVIHILATA Ca H3CJAeBaHH B JaGopatopHaTa Ha [eosoro-
NpOYyYyBaTeJHOTO NPeANnpHATHe BbB BapHa no MeTognka Ha A K 1 H 1 ¥ H (1980). Beuuku
OCTaHaJM H3CNe[BaHHsI Ca H3BBLPLIEHH B HHXEHEPHO-Te0JI0XKKaTa JabopaTopus Ha Komu-
TeTa IO TeOJIOTHS NoJ PbKOBOACTBOTO H ¢ yyactHeto Hal'. ManweB n U. CTo 51 HO B.
CoHlaXKHO-TeOhH3UYHHTE H3CJAe/IBaHHST ca H3BbpIleHH oT KoMmsekcHata reodusnyHa
eKkcrneAHuus BBHB Bapha.

Ilo usnoxeHaTa MeToiHKa ca u3cefjBaHH 118 npobu oT nschbuHHUH, B3eTH oT 13
COHJAXa, pasMNoJIOoXeHH B Pa3NHYHH yacTH Ha GacefiHa. OT BBIVIHILATA B JaGOPaTOPHH
ycJlIoBHS ca H3cjenBanu 168 npo6u ot 14 conpaxa. CoHLaXHO-reohH3HUHATE H3CIEXBAHHUS
ca HanpaBeHH B 4 COHJAXa, Pa3NoJIOXKEHH B [BAa B3aHMHONEPNeHAHKYJSAPHH npodHaa
(conpaxu 148, 160, 161 u 162). Pa3pe3bT Ha BCeKH COHJAXK € pasjiesieH HAa MHTepPBAJH
npe3 1—2 m. 3a OTHEJHHTE HHTEPBAJIH Ca ONpeAeseHH PA3HYHHTe (PH3HIHH NnapaMeTpH,
cJiell KOeTo OTAeNHHTe HHTepBaJH ca OOGeAHHeHH MO CBHTH H pe3yJTaTHTe OOOCUIeHH.

Pesyaratu

PesyaratiTe OT u3BBplIEHHTE n3c/IeABARHI 32 NACHYHHLHTE ca JAafieHH B Tabn. 1, a
3a BBIJMIIATA B Taba. 2.

Ot nbpBarta Tabauna ce BUXKAA, Ye KoeHUEHThT HA BADHANUSA NPH AKOCTTa Ha HATHCK
32 OTJEJHUTE CBUTH € B HOIyCTUMHTe FpaHHHH — Jio 40%. Exuncreeno camo 3a [losisn-
cKaTa W MoruauiueHckaTa CBHTAa TO3H KOe(HUHEHT € MO-TOJSAM MOPajH 3HAYHTEJHHTe
pasnuyus B neTporpa)cKHsi ChCTAB HA NMSICHYHHIMTE H B THNA Ha cliofikaTa MM. 3a IKOCTTa
_Ha ON'bH BapHalUMMTe BbB BCHUKH CBHTH ca B JONMYCTHMHTe rpaHuuu. SIcHO ce BHXAa,
Yye MEeXaHHUHHTe NOKA3aTesd, NOJYYEHH OT COHAAXHO-TeODH3HUHHTE W3CJEABAHMS, ca
C ITO-BHCOKH CPeJHH 3HaUeHHS H ¢ MHOTO NO-HHCKa BapHAllHd, 32 KOETO ChUIECTBEHA POJIS
€ 0Ka3aJ0 HaNperHaToTo ChCTOSIHHE H BJIaXKHOCTTa Ha MacuBa. Te oKasBaT BJHsSHHe H
BbDXY DPasnpocTpaHeHHe Ha eJACTHYHHTE BbJHH B MacHBa (V’“) KaTo YCKOpSiBaT pa3s-

POCTpaHeHHeTo M. Maina6HusT GaKTOp H HANYKaHOCTTA Ha CKAJHTe ca JOBeJH JO JIOTH-
YHH pe3yJTaTH, Yye AMHAMHYHHST MORYJl B MAcHBA € ChC 3HAUYHTEJIHO NMO-HHCKH CTOHHOCTH
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Taéaunna |

» . L i
Peayamamu om uscaeddanusma Rad CKAARO-Mexanuinume u gusuinume ceofitmsa Ha NACLyRUyume

Cra-

& — 2260pATOPHH CKAIHO-MEXAHUYHK H3CAERRAHUL, 6 ~ COHARKHO-TRODHSHYHH MSCACABAMHR

Buz Ha | Tuct. ‘Ry. R, Ry Vp yexea Eg
Canra H3CAEAB. ::f-:;, Xl(; Pa -xx&"p, "ﬂ; m?s . ,‘:,,, Y2 X 10%Pa
I'ypkoscka (,P*). a X -850 22 17,6 387 - — 0.152 386
B c 78 . 85 29 860 - 0,07 138
- V % 29 39 17 21 — 50 38
6 Xo, 451 28,6 15,4 3936 6159 — 140.7
Ve, o 5—27 - 5—12° 4—16  3—9 — 19
‘ TTonsucka a- X on 22 13,1 3423 — 0,280 278
_ G 124 39 . 27 498 — 0,12 136
Vo, 46 17,5 21 14 54 49
6 X 467 - .. 301 15,5 4068 6238 — - 1105
S Ve, T—15 1121 — 5—8  6—8 —_ . 42
Kpynescxa (,N*) a X 304 24,7 158 3532 < — 0,169 242
o 90 10 4,5 621 ~ 0,08 82
. Vi, 30 40 28 17,6 — 48 34
6 X 457 - 296 15,5 4006 6081 —_ 123,8
Vo 2—15  1—22 - 1—10  4—10 — 42
Benxoscka a X 326 191 17,9 3813 — 0,200 311
- c 93 5,6 5 672 — 0,08 127
Vo, 30 - - .29 29 17,6 — 42 41
6 X 470 - 30,6 15,3 4089 6004 — 134
Ve 3—13  5—19 2—15 2—9 26-50 — 29
Makenoucka (M) a X 405 28 147 3965 — 0137 314
(mg—myg) c 146 . 11 4 743 — 007 153
Vo, 36 40 28 19 — 54 41
6 X 448 . 322 13,77 . 4161 6482 — 97,7
Ve, 9-33 16—27 18—24 - 6—15 6—13 — 45
Maxenoncka (M) a X 350 34 10,8 4056 — 0236 340
m;—mg) o 138 13 3,2 752 — 019 162
+ BpaHHncka - § "V oy 39 38 30 19 51 47
6 X 495 33 16 4229 6156  — 174
Vo, 5,0 - - 3,00 29 — 59
Mornnmmencka (L) a X 482 33 17 3355 — 0,171 417
o 218 9,8 9,7 1038 - 0,1 168
Vo, 45 30 57 - 31 — 17 40
6 X " 470 34,9 162 4021 6564 — 244
V oy 90 . — — 16,1 9,0 — 33

OT CHUIMS, onpejiesieH B J1aBoOpPaTOPHH YCJNOBHA HA obpasud. ossiMata H3MEHYHBOCT Ha
HalpeyHuTe BBJIHH JOBEXAa A0 BHCOKATa H3MEHUHBOCT H Ha Koeduuuenta Ha [Ioaco n
(ng). MunnManHO € pascefiBaHeTo Ha oGeMHaTa IUIBTHOCT, OMNpeJeseHa 1o jABeTe He3aBH-
CHMH MeTOAHKH. [Ipu cpaBHsABaHETO HAa AaHHHTE OT Tal/1. | ¢ Te3u B.CTaTHATa Ha A JI e K-
c HeB (1984) ce BHXKAAT W3BECTHH pa3JHKH. JInncaTa Ha KoeHIHEHT HAa BapHalMH NDH
Hero He No3BOJISIBA Jia ce NpelleHH CTeléHTa Ha AOCTOBEDHOCT Ha HETrOBHTE JHaHHH.

3a ¢u3nuecKHTe NOKa3aTeJH DA3JHKHTE €a B IPaHHNNTE Ha JOMYCTHMHTE pa3sceli-
BaHHA, AOKATO SIKOCTHHTe MapaMeTpH NpH Hac ca HO-JOCTOBEDHH OT Te3H npu A J e K-
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Ee, b Pn K29 KOT Ky

%108 Pa |kg/mm? g/cm® o, o, %% e Al Ky
315 373 2,44 10,60 10,16 — 0,500 0,22
170 231 0,07 2,2 2 — — 0,12 0.06

54 62 3,0 21 20 — — 25 31
—_ — 2,44—2,50 11,9—135 — 10,2—13,8 0,18—0,465 0,459 —_
— — 1—4 8—35 — 33 37—42 19 —
297 268 2,39 11,8 11,13 — — 0,512 0,23
85 83 0,16 2,6 2,66 - — 0,28 0,09
18,5 30,8 7 22 24 - — 55 39
— — 2,48 13,5 — 10,5 0,43 0,43 —
— — 1,3 —2,0 1429 — 25—44 16—27 5—18 —
248 308 2,44 11,29 10,13 —_ — 0,48 0,266
48 143 0,09 3,14 3.2 — — 13 0,16
476 465 4 28 31 — 28 59
— — 2,48 12,65 — 9.3 0,402 0,443 —
— — 3.5 3—48 — 36—71 18—41 6—19 —

315 288 2,46 10,47 9,25 — — 0,500 0,300

149 199 01 3.6 4,1 — — 0,158 0,12
47 69 4,3 35 44 — — 32 40
— — 2,50 11,9 — 9.9 0,431 0,468 -
— — 2,7 6—36 — 46—69 22—35 5—I13 —

333 336 2,58 7,35 6,28 - — 0,330 0,35

184 185 0,19 3 31 — — 0,21 0,21
49 50 5.4 42 49 — 64 62
— — 2,50 8,8 — 15,3 0622 0,418 —
— — 30— 36 31—-53 — 1924 19—36 16—25 —

288 293 2,52 5,7 6,53 — — 0,419 0.185

145 95 0,1 3 3 — — 0,16 0,14
50 32 4,6 40 47 — — 38 73
— — 2,50 11,6—15,5 — 3—76  0,19—0,49 0,453—0,49 —
— — 3,9 8—12 — 20—36 — - —
424 490 2,61 7,01 6,14 — — 0,568 0,220
208 361 0,11 2,96 3,19 — — 0,11 0.11
48 74 4,0 42 52 — = 19 10
- = 2,57 84—138 — 125—21,8 0,19—0,42 0417

X — cpeaHa apATMeTHYHR CTOAHOCT, G - CTAHAAPT, V — KOEDHMHEHT HR BAPHAMHUA B HPONMENHTH.

c u e B (1984). Tyx oueBH/iHO € 0Ka3aJi0 BaUsiHHE opMaTa HA o6pasUHTe H TAXHOTO BOJO-
HanMBaHe MNpPH DAsJHYHHTE H3NUTBaHHS.

[Topaay MHOro CHJIHO MPOSIBEHHTE Pa3/IHUHA MEXIY OTAENHHTE ChCTaBKH (JMHTOTHIH)
Ha BBIVIHLIATA BCHYKH H3CJeABaHH HapaMeTPH ca ¢ BHCOKH Koe(HUHEHTH Ha BapHAaLHH
H 3HAYUTEJHH TPellKH B cpeflHHTe CTOHHOCTH. [ToRoGHH NPHPOAHHM NAAEHOCTH H3HCKBAT
10-rojleMH MaTeMaTHYeCKH CbhbBKYNHOCTH. Ilo OCHOBHHTe KoeQHUHEHTH 3a YAapoolac-
HOCT — OTHOILEHHETO Ha SIKOCT Ha HATHCK KBbM SIKOCT Ha onbH, K,;, Wy, A0 u dazodu-
3HYHHTE CBOHCTBA, BBIVIHIIATA OT BCHYKH CBHTH Ca NOTeHUHAIHO yAapoonachH. H3kio-

12 BBJTapcKo reoJoruaecko A-BO, KH. 2 177
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®ur. |. Mameuenne Ha MexaHMuHMTE CBONCTBA HA NACHUHHLMTE OT Da3THUHHTE CBHTH,
onpeae.nerm B NaGOpaTOPHH H TJIACTOBH YCJIOBHA

YeHHE TIPABH caMO ONPeleNeHHeTo no Ky, KOeTO ce JbJIKH BePOSATHO HA CHJIHO AePOpMH-
pawHTe ce (IO3€HOBH MNPOCJOHKH NPH €JHOOCHO HaTOBapBaHe Ha OOpasiuHTe.

OGcrxaane Ha pesysTaTHTe

CranuTe W BBIVIMINATA MO CHUIECTBO Ca MOJHKOMITIOHEHTHH NPHPOAHH CHCTEMH, UHHTO
MHHepaJeH (3a cKaJuTe) H MalepasjeH (3a BbIJIHILATA) CHCTaB 3aefHO ChC CIOHKATa
HMaT TOJISIMO 3HayeHue 3a TeXHHTe (H3UKO-MexaHMyHM cBoiicTBa. [IpoMeHuTe, KOHTO
HaCTBIBAT B TAX NOJA BB3JEHCTBHETO HA TEPMOGAPUYHHUTE YCJOBHS Ca eJHH HH3 OT TPaHC-
(opMallHHd Ha MHHepaJHaTa HJM OPFaHUYHATA MaTepus, KOSITO pearHpa eJHOIIOCOYHO ¢
HporpecHpamia TeHAeHiHss KbM o0pasyBaHe Ha YCTORYHBH MHHEDAJHH aCONMALUH, CBOT-
BETCTBYBAIM HA Ch3fasaTa ce KHHEMaTHYHA cpPela C IO-BHCOKH CTOHHOCTH. ToBa BCHIL-
HOCT e cTaguHHOTO pasBUTHe Ha yTafikuTe. [lpu pasr/exjaHe Ha guarpaMuTe Ha ¢ur. 1
NO-roJIfAMa 4acT OT (PH3HKO-MEXaHHUHHTE CBOHCTBA MOKAa3BaT ONpefieseHa 3aBHCHMOCT OT
TeOJIOXKKHTe YC/IOBHS, NPH KOUTO Ce HAMHpAT CbOTBeTHHTe cKanu. ToBa nokassa, uye
MEXJy CTeNeHTa Ha KarareHesa M (U3MKO-MEXaHHYHHTeY CBOHCTBA MOXe fa ce ThPCH
KOpEJAlHOKHA 3aBHCHMOCT. TaKaBa Bb3MOXKHOCT HAIBJIHO Ce no,tu(penﬂ H OT reoJoro-
reHeT HYECKO TJleJHlIle,
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Oco6eH0O CUJIHO KOpenalfioHHaTa 3aBHCHMOCT cé HPOsSiBSIBA B H3MEHEHHE Ha fKOCITa

Ha HaTHck (R,) B JabopaTopuu ychoBHsi. OcpelHeHHTe NaHHH IIOKa3BAT HAPACTBAHE Ha
SAKOCTTa Ha HaTHcK oT 260.10 500x 105 Pa. B KOHKpeTHHTe HaHHH 3a OT/AeJHHTE CBHUTH

ce BHKJAT H HIKOM HapyIeHUsi B oOHHsl XOf Ha 3aKOHOMepHOCTTa. TesH ,,0TKJIOHEHHS",
pasrjefaHH YCIOpenHo ¢ H3MeHEeHHSTa

"ﬁﬁ*“’s R'f;nb"msaﬁ’: . Ha SKOCTTa Ha HATHCK B MacuBa IO
: ) reopH3HYHH JAHHH H C MHHepasoX-

600 KHSl CBCTaB Ha H3CJEJBAHHTE CKaJlH,
HaMHpaT CBOETO JIOTHYHO OOSICHEHHE.
Ha npbB morjen Mexny IBeTe KPUBH
HIM2 HHKaKbB CHHXPOH. IIpHuuHAaTa
3a TOBa pasJiHyuue e B e)eKTa OT pas-
TOBAapBaHETO HA MNACBYHHIHUTE OT pas-
JIHYHHTE CBHTH. B MacuBa nsichbYHHIK-
Te ¢ NO-TOJIAMO CBABpXKaHHEe Ha CHOH-
Ka OT I[VIHHEeCTH MHHepaJiH, KaTo Kao-
JUHHUT, WJIHT, XHADPOCJIOJIU H AHXUJ-
. PHT, KaKBHTO ca HsicbyHyuuTe oT [lo-
2007207~ Jasiackara, Kpynenckarta u BenkoBcka-
' ) : 3 1 Ta CBMT4, KAaKTO H JOJHATAa YacT Ha

e 0”°¥'Fu?ﬁ%mem?§ cnovosiocm R°%  MeKefoncKaTa M BpaHHHCKaTa cBuTa,

. Ca CHJIHO HANPErHATH U NPH H3BaXKAaHe

OT COHJAXKa Ha NOBBPXHOCTTA C& PaaTo-
BapBar M ,HabyxBar", c KoeTo ce Hapy-
11aBa YacTHYHO I'bPBHYHATA NPHPOAHA
CTPYKTYypa Ha cKaJjaTa H npu Jabopa-
TOPHH YCJIOBHS JIECHO C€ CTHIE JI0 N'bJI-
HOTO H Da3pyllaBaHe OT CPABHUTENHO MaJIKH ToBapu. O6parTeH € cly4yasiT ¢ JHTHTOBHTE Iis-
CBYHHUH OT ropHAaTa yacT Ha MakeJoHckaTa cBHTa. B Tax criofikaTa e Ma/lKo ¥ HepSIAKO
e KOHTaKTHAa H NpPH pa3TOBapBaHe NpHM TAX UMa Majka fAedopMalus, KOATO, M3paseHa
KaTo pasjiiKa B SIKOCTTa HAa HATHCK (AR,‘=R:"—R;"“5), e okoJo 40x 10%Pa, jpokato pas-

JIMKaTa 32 NO-TOPHUTE CBHTH € HEKOJKOKPATHO No-rosisima H e Mexxay 120 u 180 10%Pa.
3a MorunHimeHcKaTa CBHTa Ta3d pasjiiKa NpaKTHUYeCKH TPsi6Ba ja ce cMATa 3a HyJeBa.

HesaBucHMO OT TOBa BJIHSIHHE Ha JIMTOJOXKKHS XapakKTep HA NACBUHHIHTE BBHPXY
SIKOCTTa Ha HATHCK B JabopaTOpHH W NMPHPOJHH YCJOBHA H B JABaTa cjaydasi ce IpOsBsBa
BpB3KaTa C NIPOTPeCHBHO HapacTBallaTa KaTareHe3a ¢ yBeJHYaBaHe Ha cTpaTHrpadckara
nnabounHa. ThH KaTo cTemedTa Ha KaTareHe3a Ha CKaJslHTe 3acera HsiMa KOHKpeTeH YHCJIOB
K3pas, TO 32 TaKbB ce IIpHEMa OTpaKaTesNHAaTa CHOCOGHOCT HAa BUTPHHHTA OT OBBIJIEHHTE
(HTOKJACTH B CaMHTE CKaJM WM OT BBIIHIIHUTe nyacToBe. OCHOBaHUe 3a TOBA ca mapa-
TeHeTHYHHTE YCJIOBHS Ha pa3BHTHE Ha INpOLECHTe Ha BbIIedHKANUA H JHTOreHe3a.
Ha 6aszata Ha Tasd JMTOreHeTHYeCKa BPb3Ka € ChbCTaBeHa AuarpaMara Ha ¢ur. 2, BB3
OCHOBa Ha KOATO € H3UHCJeHa KOopejalHOHHATa 3aBHCHMOCT MeXJy SIKOCTTa Ha HATUCK
M CTeneHTa Ha KaTareHe3a, PeCIIEKTHBHO OTpa)kaTejHaTa CHOCOGHOCT. M3BefeHaTa KOJH-
YeCTBEHA 3aBHCHMOCT Cce H3pa3siBa CbC CJEeJHOTO PErpecHOHHO ypaBHEHHE:

Ry =560 Rl (1)

NpH KOPEJalHOHHO OTHOLIEHHE my,==0,903.
C ToBa ce Jl0Ka3Ba MHOTO CHJIHATA 3aBHCHMOCT MEXJAY $KOCTTa Ha HATHCK Ha NACBYHH-
IHMTe M TAXHATa CTeNeH Ha KaTareHesa.

KpuBaTa Ha SIKOCT Ha ON'BH HMa ChIO CBOHTe OCOGEHOCTH, KOHTO He Ce CpIJVacyBar
C Ta3H Ha SIKOCTTa Ha HaTHCK. TyK ce yCTaHOBSB2 €IHO PfA3KO CNajlaHe Ha SKOCTTA Ha
ON'bH 32 NACBYHHIHTe OT BesKoBcKaTa cBHTa B JaGOPaTODHH YCJOBHS, KoeTo TpsiGBa
Jla ce CBBPKe OTHOBO C edeKTa OT pa3ToBapBaHeTo. PaKTbT, Ue TO3H MHHHMYM ce Nposi-
BsiBa Ha#-CHJIHO BBB BesKOBCcKaTa CBHT2 MMa CBOeTO OfsiCHeHHe. B TasH cBHTa NPHCEH-

500 150

400140

300130

Gur. 2.osaBHCHMOCT MeXJy OTpa}aTeJHara cnocob.
HocT (Rx) m AKoctHTe Ha HaTHeK (R,) M ombu (R,,)
Ha NMACHIHHIHTE

180



CTBHETO HA AaHXWAPHUT B CroifiKara e HaH-rosisiMo, a TOH HMa MHOTO HHCKH CBBDP3Balld
CBOMCTBA UM CaMHTe NSCHYHHIM ca cJabo poHyaHBU. [IoCIeAHOTO € eJHO OT JHAaCHOCTHY-
HUTE €JIEMEHTH 32 pasno3HaBaHe W MIeHTHOHUHKpPaHe Ha cBuTaTa. [llo ce oTHacs Ao AKOCT-
Ta Ha OI'bH B MacHBa, Td € HambJHO HopManHa. HapacTBa ¢ yBennuaBaHe Ha CTPaTH-
rpadckaTa ApAGOYHHA C H3KIOYEHHe Ha JAHHMTe 3a MorusuieHckara CBuTa. 3a mocjaen-
HOTO cera e TPYJHO Ja ce aane o0siCHEHHe OT TeoJIoXKa IJIefHa Toyka. V3Belnenara Kosu-
YeCcTBEHA 3aBHCHMOCT MEXKAY SKOCTTa HA OMbH M CTENEHTA HA KaTareHesa, PecleKTHBHO
¢ OTpaxaTeJHaTa CMNOCOOHOCT € H3pa3eHa CbC CJEJHOTO YpaBHEHHe:

Ron=40 Ré.ﬁ (2)
C KOpeJallHiOHHO OTHOLIeHHe Tyx=0,925.

OTHOIIIEHHETO HA SKOCT Ha HATHCK KBM SIKOCT HA ON'bH H JUHaMH4eH MoayJa Ha Iloa-
COH, KOHTO OTpa3sBaT CBOHCTBATA KPEXKOCT H IJIACTHYHOCT, IOKa3BaT He3aBHCHMOCT
oT cTpaturpadckata nAbJI60YHHA, T. €, OT CTEIeHTa Ha KaTareHesa. PasnuuHsTa MeXny
CBUTHTE Ca Pe3yJsTaT Ha Pa3JHyHsl B MHHEPAJIOXKKHS XapaKTep H KOJIHYECTBOTO CIIOHKA
B HSICBYHHLHTE.

MopnyasT Ha enacTHYHOCT (E,) H CTaTHYHHS MOAYJ Ha enacTHRHOCT (E.,) HMaT MOYTH
MOBTAPSIUIY Ce KPUBH Ha H3MeHeHHe 10 CTPpaTHrpadCcKust pa3pes H ¢ MOUTH €AHAKBY CPeJHH
CTOMHOCTH 32 OTHeNHHTe cBATH. OO0 B3eTo, MO cTpaTHrpadickaTa HopMasa ce YCTaHOBSIBa
ellHa TPOTPECHBHO HAapacTBallla eJACTHYHOCT.

CraTHyHUST MOAYN Ha myactudHocT (D°) criex enHo GaBHO cabo H3paseHO Hapa-
CTBaHe NO.CTpaTHrpadckaTa HopMasna ps3KO ce yBesqHyaBa 3a MoruJsuuleHcKaTa CBHTA,
KOETO € CBBP3aHO C IIO-BHCOKATA CTeNeH Ha KaTareHesa Ha CKaJIUTe B Hed.

KoedruueHTsT 3a ypapoonacHocT (K,) fIBHO He € CBBP3aH CbC CTeleHTa Ha Kara-
rede3a. QakTbT, Ue NACHYHHLUHTE OT ropHaTa 4acT Ha MaKeJoHCKara CBHTA ca YAapo-
onacHH, TpsiGBa Ja ce 00sICHH C MMHEPAJIOKKHS XapaKTep Ha crofkaTa (JIMNCBa KAOJIHHHT
H aHXUAPHT) H KOJHYECTBEHO € MHOTO no-Manko. OTTYK cJie]iBa, Ye pPa3TOBapBaHETO Ha
CKaJITe OT HamperHaTtocTTa UM B MacHBa He MOXe Ja CTaHe 3a CMeTKa Ha crofikaTa ypes
»,pa3byxsane“. Ts ce ChXpaHsIBa B CKeJeTa HAa CKajaTa J0 OH3W KPUTHYEH MOMEHT, KOTraTo
HaCcTBIIBA CMNOHTAaHHOTO WM pa3ToBapBaHe noj (opMmaTa Ha cKajeH ynap. ,

ViaMeHeHHsITa HA HSIKOM (PH3HYHM CBOHCTBa MO cTpaTHrpadcKata HopMmasa ca nokKa-
3aH¥ Ha ¢ur. 3. O6eMHAaTa H cielHpUYHATA [IBTHOCT HMAT aHAJOTHUHY KDHBH Ha H3Me-
HEHHe 10 pa3pe3a, a ChllleBPEMEHHO ce YCTAHOBSIBA W M3BECTHa VCIIOPEIHOCT C Ta3H 3a
sIKOCTTa Ha HaTHCK. M TyK ce BHKJa eQeKTbT OT pa3ToBapBaHETO, KOETO Cce H3pa3siBa B
MO-CHJIHO HJH NO0-CJ1a60 pasylIbTHABAHE 10 TPHYHHY, NOCOYEHH INPH pPasTJEKAaHe
SIKOCTTa Ha HaTHcK. O6eMHaTa NJIBTHOCT B MacHBa ce H3MeHA B MHOrO TECHH TPAaHHIH H
3aBHCHMOCTTA N OT KaTareHesaTa He e SICHO NPOsIBeHa, JOKAaTO MpH J1aBopaTOpHHUTE H3-
cJeIBaHHsA 3a o0eMHaTa H cHelH(HYHATA II'BTHOCT Ta3W 3aBHCHMOCT € TBBPJie SiCHA.

KoednunenTnTe 3a o6eMHa, OTKpHTa H eheKTHBHA TNIOPECTOCT Ca ¢ aHAJNOTHYHHU KPUBH
H C SICHO NPOsIBE€HA 3aBHCHMOCT OT CTeNeHTa Ha KaTareHe3a. 3a MACHUHHIHTE e H3BeJeHa
U KOJIHYECTBEHAa 3aBHCHMOCT MeXxJy o6eMHaTa IOpecTOCT M OTpaXkaTeNHaTa CHOCOGHOCT
KaTo NoKasaTes Ha KaTareHesaTa (¢ur. 4), XoATo e u3paseHa ChC CJEIHOTO ypaBHEHHe:

06 65
e | ®

C KOpeJIALLHOHHO OTHOLIEHHE Ty,=0,900.

3a ocTaHa/HTe BH/JOBE INOPECTOCTH YPABHEHHS He Ca H3BeXJaHH NOPAjH aHAJOTHUHHS
MM XxapakTep. AKO ce pasryieaT KOHKPETHHTE CPeJHH CTOMHOCTH 3a IOPECcTOCTHTE B
OTJEJHHUTE CBHTH Ceé YCTaHOBSBAT HJKOM ,aHOMaJHH“, KOMTO HMAaT CBOETO OGSICHEHHE,
KaTo ce B3eMaT NpPeABUA XapaKTepa M KOJHYECTBOTO HA CHOHKATa B NSCHYHHIHTE, OT
KOEeTO 3aBHCH €(EeKThT OT Pa3yNJ'bTHSIBAaHETO NpPH H3BaxkjAaHe HAa IpobaTa OT MacuBa.
B TO3H CMHCBJ NICHYHHIHTE ¢ BHCOKA MOPECTOCT cJjiefiBa fa OBJAT ¢ HaH-BHCOK Koedu-
LHHEHT Ha PasylIbTHABAaHe, KOGTO ChBNAJa HMEHHO C JAHHHTE OT CBHTHTE, KOHTO Ce Xa-
PaKTEPH3HPAT C BHCOKO ChABPXKaHHE HAa CIOHKa NPEeAUMHO OT KAOJHHHT H aHXHJPHT,

:
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a uMeHnHo: BeankoBckarta, Kpynenckarta u IlonsinckaTa. Tpsabpa aa ce nocoyH 4 o6paTHaTa
3aBHCHMOCT MeXJy o6eMHaTa NOPecTOCT H 00eMHATa H ClelMQHIHATA ITbTHOCT. TeXHHTe
KPHBM ca ¢ MOYTH OrJjejaseH o6pas, B KOeTO Ce BHXKJA H roJisMaTa JoKa3aTe/ICTBeHA CHJIA
H OOeKTHBHOCT Ha IIOJYYEHHTe MapaMeTpH.
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dur. 3. Viamenenne Ha QH3HYHHTE CBOHCTBA Ha NSCBYHHLHTE OT PA3JHYHHTE CBHTH B
n1a60paTOPHU H NJACTOBH YCJAOBHS

KapGoHaTHoCTTa ce YBeNHYaBa OT HHCKHTE KBM BHCOKHTE cTpaTHrpadcKH HHBA.
Tyk uma efiHa uHTepecHa ocoferocT. BBriaeHOCHHTe CBHTH MorusuiieHcka, MakeIoHCKa,
Kpynencka u I'ypkoBcka ca ¢ mo-HHCKa KapGOHATHOCT CIPSIMO pa3fensiliuTe TH NACHY-
HHKOBH CBHTH — BpaHuHcka, BenxoBcka u TlosisHCKa, NpH 3ama3Baina ce TeHJeHIHS
33 yBeJMYyaBaHe KbM TFOpHHTe cTpaTHrpadcku HUBa H 3a ABeTe rpynH cBHTH. OT ocHOBaTa
Ha paspesa (MorusuiieHckata CBHTa) Harope ce 3abess3Ba elHa JHBEPTEHUHS C YBEJH-
YyaBaHe HA pa3JHKaTa Ha KapBOHATHOTO ChAbPKAHHE MEXJAY BBIJIECHOCHHTE H NSICHYHH-
KoBHTe cBUTH. [IpuunHaTa 3a oOUWOTO yBeJHYaBaHe Ha KapOOHATHOCTTa BBB BpeMeTo €
B IIOCTEIIeHHaTa NIpoMAHa Ha KJuMara OT TOoNbJ BJAaXEH cy6TpoaneH B HAUYaJOTO Ha
BecTana, KbM ropell H CyX apuAeH KJAHMaT B kpasi Ha BecTdana. Illo ce oTHacs jo pasnu-
KaTa B KapGOHATHOCTTA MEXAY BBIJIEHOCHHTE H NACBYHHKOBHTE CBHTH, T MOXKE Ja HMa
enureHeTH4eH xapakrtep. [IpW. jgexuapaTtanusita Ha TJHHECTHTE H MOUIHHTe (HTOTeHHH
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yTallKH NOX BJHSHHETO HA JUareHe3aTa Cca OTAEJEHH rOJeMH KOJHYECTBA BHCOKO MHHe-
panu3upaHy NIAcTOBH BOAH. [ISCHUYHHKOBHTE CBHTH Ca INOCTYXHAH 32 OCHOBHH TEeXHH
KOJIEKTOPH, C KOETO ce e YBeJHYHJ0 H (OHOBOTO KapOOHATHO ChABDXKAHHE.

CKopocTTa Ha Pas3NpoOCTPaHEHHE HAa HAJTBXKHUTE eJaCTHYHH BBJHH B J1aGOPAaTOPHH
YCNOBHS H B MacHBAa e B 3aBHCHMOCT OT CTeleHTa HAa KaTareHesaTa. l3BecTHa csfiHKa B
TOBa 3aKJIIOUeHHe ce XBBDPJA OT JaHHHTe 3a [ypKoBckatTa M Morunnigenckara CBHTaA.
Tpyaxo MoraT 1a ce oGSACHAT Te3H (GAKTH ¢ pa3yIIbTHABaHE Ha MOTHJIHINEHCKATa CBHTA,
THH KaTO H H3UHCJEHATa CKOPOCT B MacHBa Ce H3MEHs NOYTH aHAJOTHYHO H aKO MMa Bce
naK HIKaKBO OCHOBaHHe Ja ce NONYCHe, 4e e NposiBeH To3H edeKT 3a [TonsHckara H Kpy-
TIeHCKaTa CBHTa, TO 32 Moru/HimeHckKaTa cBHTa B pasryefaHuTe jocera QH3HYHH H MeXa-
HHYHH CBOACTBA TaKbB He Ce € NMposBsiBaj. ETo 3aio e TPyAHO cera Ia ce OGSCHH psA3-
KOTO CllafiaHe Ha CKOPOCTTA 32 HAJJI'BXKHUTE eJacTHYHH BbJIHH B MOrHiHileHCKaTa CBHTA.

JIMHAMHUHHSIT enacTHYeH MOJYJ CBUIO € B 3aBHCHMOCT OT IIPOTrPecHBHO HapacTba-
IaTa KaTtaréHesa no crpaturpadcxka HopMaja. M3BecTHO OTKJIOHeHHe ce NOJydaBa TNpH
Maxenonckara cBHTa, KOETO Ce MOBTapsl H NMpPU aKYCTHYHHSA (aKTOp H KoeQHLHEHTa 3a
OTHOCHTeJHA IJHHecTocT. O6BBP3aHHTE TPH NapaMeThpa NOKA3BaT, Ye NPH OTHOCHTENIHO
BHCOK Koe(DHIIHEHT Ha TJIMHecTocT 3a Makenonckara csurta (0,64) mo reoHsuuBH H3caenx-
BaHHs, KOETO He Ce NOTBBPXKJaBa OT neTporpadcKuTe, NACHLYHUUHTE HMAT MHOTO HMCBK
JMHAMHYeH MOAYJ H MHOTO HHCBK aKycTHYeH (DakTop.

EnacTHYHHAT JHHAMHUEH MOAYJ NOKa3Ba SIBHA 3aBHCHMOCT OT CTeNeHTa Ha KaTa-
reHesa, JOKaTo aKyCTHYHHAT (aKTOp M Koe(HUHEHTHT HAa OTHOCHTEJNHA TJIHHECTOCT Mo-
Ka3BaT SIBHA2 HE3aBHCHMOCT.

AHanorHYHH M3cJeABaHHS Ca H3BBPIIEHW M BBPXY Bhraumara (¢ur. 5). Tv# Karto
Te NPeJCTaBJifgBaT KOPEHHO PA3JHYHA MaTepHsl OT pasrjeXJaHara Jocera, nokasaTesHTe
Ha TocJeJHaTa ca JOCTa Pa3NMYHH, a TeHIEHUHHTE B M3MEHEHHATa MM IO cTpaTHrpad-
CKaTa HOpMala ca 4YeCTO NMPOTHBONOJIOXKHH. VI3BecTHO e, ue NpH BbriepHKauusTa ce
npoMeHAT (QU3HYHHTE CBOHCTBa Ha Bbrauwara (ArpocKHH, 1961). Psasko uspase-
HaTa TEHJEHUHS B HaMaJsBaHe SIKOCTTA HAa HAaTHCK M ONDbH HAMBJIHO ce ChrjacyBa C H3-
cnenBaHHATa Ha M U H 4 e B (1985) BbPXY MHKPOTBBPJOCTTA HA BbrHULaTa. CIOPER HEro
OT I'PaHHIATA MeXAY KadsBU K YeDHH BBIJNILA KbM NOCTHHTE HMa HaMaJisiBaHe Ha MHKPO-
TBBPJOCTTa, @ HMEHHO KbM TO3H HHTEpBal OT BbrieQHKAUHOHHHA pel ce OTHacAT H
BBIVIHINATA, K3cJeABAaHH OT Hac. Tps6Ba ga ce oyakKBa, ye cJjej, JOCTHTaHe CTagus Ha
TIOCTHHTE BBIJIHILA, KOHTO Ca C BBIJIEPOJHO ChAbpKaHHe okoso 90%, sTKOCTHHTE NMOKa-
3aTesH PA3KO Lle Ce TMOBHLIAT, KAKTO € NPH MHKPOTBBPAOCTTA. BCHYKH Te3H SBJEHHS
HMaT Jba00Ka reHeTHYecKa Bpb3Ka C TIPEYCTPOHCTBOTO HA BBIVIHLIHOTO BEIECTBO Ha
MoJIeKyJIHO paByuile. [ToBHINaBaHETO HA TAXHATAZ apoMaTH3alHs W KOHJEH3alHsl BORU
HENpeXbCHATO JI0 YBesH4aBaHe KOJHYECTBOTO Ha GeH30JHH Apa, ChbIIPOBOAEHO C OTAEITHE
Ha MeTaH, NnopajH KoeTo ChIbPXKAHHETO Ha BOACPOA 6bP30 HaMalsBa M 3amoyBaT Aa ce
HOfBSIBAT BPB3KH MEXKJY BBIVIEPOJHHTE ATOMH OT PA3JIHYHH MOJEKYJH W HacTblBa Ha-
YaJIOTO Ha CJIOECTOTO NMOAPEXJIaHe H MOCTENEHHOTO 3apaX<JaHe Ha KpHCTa/lHaTa pelieTka
Ha rpa¢uta. MMeHHo Te3n TpancdopMauMH Cce NPOSBABAT BHHIIHO OTHAYajo C HaMasis-
BaHe Ha SAIKOCTHHTE MOKasaTesH, a BIOCJEICTBHE C PA3KOTO HM I[OBHUIaBaHe.

Ha 6asata Ha HawuTe H3cC/eXBaHHS € H3BEJeHA KOJHMYECTBEHA 3aBHCHMOCT MEXIY
OTpaxaTesIHaTa CNOCOGHOCT Ha BBIVIHLIATA H SKOCTHHTE UM NokKasartenu (¢ur. 6), Hapa-
3eHa 4Ype3 CHOTBETHHTE DPErPECHOHHH YpPaBHEHHSA:

Rp=344—284 R, 4)
C KopesaluHoHeH KoeduuneHT r=—0,730 u
Ron=31,2—26 R; ()

C KopéJjalHoHeH KoeduimeHT r=—0,840.

Heo6xonumo e na ce ot6esiexkH, ye IOCOYEHHTE 3aBHCHMOCTH Ca BAJHJIHH CaMO 3a
H3CJIeJIBAHHS HWHTEpBaN OT BhIIebuKauuoHHus pea. [Ipw oTpaxkarenna crnoco6HOCT
no-Manka or 0,55% wie HACTBNM HaMajsdBaHe Ha SIKOCTHHTE NOKAa3aTejH, a NpH IO-
ronama ot 1,2% we HacThNH PA3KO yBesMyaBaHe. Tas3H NMpOTHO3a ce NPaBH 10 aHAJNOTHSA
C JaHHHTE OT H3MeHeHHWsiTa Ha MHKpoTBBpAocTTa (M H Eu e B 1985).
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Mpuoro cnenudpndHo H3MeHeHHe ce HAGMI0AaBa B CKOPOCTTA HA HAAIbKHHTE eNaCTHIHU
BBJHH — 1o xunep6oaa (¢pur. 5). CKopocTTa € efHa H chIna 3a BbIHINATa oT [ypKoB-
ckata H MorujummeHcKaTa CBHTA, KOETO He 33BHCH OT CTENeHTa Ha BbriaedHKauus, a
HaBSIPHO € CBDBbP33aHA C HSKOH MOMEHTH OT NPEyCTPOHCTBOTO HAa OPraHHYHATA MAaTEPHS
Ha MoJeKyJaHo paBHume. OT u3cienBaHHsATa HaMaTBeeB u MapTHu HOB (1958)
€ U3BECTHO, Y€ CROPOCTTa HA YJTPa3BYKOBHTE BBJIHH Ce H3MeHs Mo XHnepGoJHYIHA KPHBa
BBB BhIIePHKANMOHHUSA peli. Hafi-HHCKaTa CKOPOCT € BbB BBIVIHILA C JIETJIHBH BellecTBa
oxoJsio 30%. H3cneapanuTe OT Hac BBIIHILAZ CA HMEHHO B TO3H MHHHMYM H HMMaT CKOpocT
oxoso 1350 m/sec, anpu Bpraumara ot ['ypkoBckaTa H MorHsHIeHCKaTa CBHTA CKOPOCTTa
Ha pasnpoCTPaHEHHE Ha BBHJHHTE € €IHa H Chllla H € okoso 1700 m/sec. Brraumara or
MbpBaTa CBHTA ca KadsiBH ABJATONMJAMBYHH, a 33 BTOpaTa Ca TIBCTH KOKCOBH.

AHANOTHYHH Ca M3MEHEHHMATZ ¥ Ha €JAcTHYHHS JAMHAMHYEH MOAYJ, onpeiejeH B
na6opaTopHH ycioBHsl. CTATHYHHAT eNacTHYeH MOAYJ HMa SIBHO TEHAEHUHS 33 YBeJH-
HaBaHe B JbJGOUHHA, a JeOPMANHOHHHUAT eNacTHYEH MOJRYJ NPAKTHYECKH He ce H3MEeHS.

’ H3MeHeHHATa HA CKOPOCTTa HA PasNpOCTPaHEHHEe HA HAAMBKHHUTE BBLJIHH H Ha ena-
CTHYHHSA IHHAMUIEH MOAYJ MO XHIepGONHYHA KPHBAa C MHHUMYM B 06J1aCTTa Ha TJABCTHTE
BBIVIHINA € CBBP3aHO ¢ MPeyCTPOHCTBOTO HAa OPraHHYHAaTa MaTepHs Ha MOJIEKYJHO DABHHUIIE.

&
W,
% Wan on B *y ¥y et
=(8 Wo 9 $s Ky a .
12
Z
-8
v
x—
H
c
3
a
x
= y
=}
X
[
g’-
=lg \ ! |
b3 1 2] 5
] ER gy 51 }
g z, <1 g
) g1 §1 g1 1
|5t gt 5! &l b
2 & weygapo-  lygapo | & ckaowiu km yqopo-
g ’_g.lonucuu E:onccuu EJC‘QI\.YQ@U ONACRU
r } — ————t—
T 2 3 %2 5 6 T 131516 ) 2 46 6112 030405060708 ' 2 3 & s 8

»
-~

W.% Pgremd K% Ky Ky

U2V

®ur. 7. HMamenenne Ha (H3HgHATE cBOficTBA Ha BRIVININATA OT PasfMYHHTE CBHTH

Hsmenennsita Ha HsiKoH (M3HYHH CBOHCTBA Ha BBIVIMIIATA Ca OTPa3eHH Ha ¢ur. 7,
33aKOHOMEPHOTO H3MEHEHHEe Ha €eCTeCTBEeHATa BJAXKHOCT HA LMJIMHJAPHYHHTE O6pPasuu
HanbJIHO ChBMafla C Te3H OT XMMHYECKUTe aHaJH3H. EINWHCTBEHO 3a Morunuuienckarta
CBHTAa Ta3H CHBNAJAaeMOCT Ce HapylaBa. 3aKOHOMEDPHOTO H3MEHEHUE Ha MOPECTOCTHTE
€ B o6paTHa Bpb3Ka C Te3H Ha o6eMHaTa ¥ CrelHPHIHATA NUIBTHOCT, KOETO NI0Ka3Ba o6eK-
THBHOCTTa Ha NPOSIBEHHTEe H3MEREHHSI. Y CTAHOBEHA € TACHA KOpeJJaiHOHHA BPb3Ka MEXIY
ofuaTa M OTKPHTATa MOPECTOCT, H3pas3eHa C DPerpecHBHOTO YpaBHEHHE

Ko6=4,75 Kot —8,75 (6)
¢ KopesnauHoHeH KoedHuuueHnt r=0,908.
3a onpelesiHe Ha ONAcHOCTTa OT CKaJHH YAapH Ce H3MNOA3BaT TPH KoeQHUHEHTA
Ky, K, 1 W,;. [TbpBHAT KoedHUHEHT ce OKa3a HEMOAXOASLL NPH H3CAEJBAHHATA HA BBI-
Jumara, TBH KaTo YeCTHTe (t)}OBeHOBH HpOCJIOi'{KH TO IPABAT HENPEACTaBUTeJIEH napamMeTsp
3a YAapoonacHOCTTa Ha BbriHmata. OcTaHa/HTe JBa napaMerbpa UMaT NpPUG/AH3HTENHO
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€/HaKBH NOKAa3aHHS H HAMAT IPOTHBOPEUHs B OLLEHKATA HA BBIVIMINATA 32 TAXHATA CKJIOH-
HOCT KbM CKaJHH YJapH. '

Iokasatenat sa ypapoonacHocT W nokasBa TsicHa BPB3Ka € o6lIaTa IOPECTOCT

(pur. 8) u ¢ oTkpuTata mopecrocT (pHr. 9), KOSITO e M3Pa3siBa CHOTBETHO OT CJEJHHTE
PerpecHOHHH YpaBHEHHH: ‘ '
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C KOpeJNalHOHHO OTHOLUeHHe myy=0,856 u

W tEE
14
€ KODeJallHOHHO OTHOLIeHHE Ty,=0,815.

OT nociiefHUTE JBe 3aBHCHMOCTH MOXKE Jla Ce HalpaBH H3BOJAa, 4e BBIJHUUIA ¢ oflia
nopectocT <3,8% ca cuAHO CKJIOHHH KBM CKAJHM YJapH, Te3H C MOPecToCcT Mexnay 3,8
1 9,0% ca cnabo CKIOHHHM KbM CKaJHHW yAapH, a CHJHO nopectuTe Hajx 9% wHe ca yuapo-
ONacHH.

B 3akaouenyne Moxke Ja ce Kaxe, Ue 3HAYMTENIHA YacT OT (HU3HUKO-MeXaHUUHHTE
CBOMCTBA HA MACBUHHIHTE H BBIJMILATA ca (YHKUHS OT TNPOrpeCHBHO HapacTBallaTa
KaTareHesa II0J| BJAHsIHHE Ha TepMOGAPHYHHTE YCJIOBHS MO cTpaturpadckusi paspe3 Ha
Kap6oHa B ABJAGOYHHA.

®)
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