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V. N. Gergelcheu - On the Variability of Metal Contents and Their Mathematical Models in 
Madzarouo Ore Field. The observed variability of metal content a nd thickness is t he base for 
investigation of the internal structure and form of ore bodies. Two mathemat ical models 
of ore veins in the Madzarovo ore field are der ived: statistical, in case of dominating chance 
variability, and geometr ic - in case of dominating regular variability. In the derivation 
of the statistical model the following principal conditions of its application are taken into 
consideration: in the populations selected chance variability of metal content and thickness 
are dominating, ore veins with extremely irregular metal content are investigated , the most 
r epresentat ive ore vei ns (3, 4, 6 and 5) are selected; typical sectors or ore-shoots are taken 
into considerat ion. Common characteristic features are as follows: general predominance ef 
lead over zink and copper, extremely irregular distr ibution of lead, zink and copper, more 
r egular distribution of metals of off-shoots as compared to pr incipal veins, polyrhythmic va­
ri ation of the change of cont ent i n depth with an interval equal to the ampl itude of normal 
fau lts along fault-bear ing fractures, richest but with small vertical interval of mineraliza­
tion are ore veins, relat ed to the development of high-order concentric structures, larger ver­
tical interval have ore veins related directly to the development of the Madzarovo subci­
dence caldera. 

The derivation of the geometric model is based on the total ditsribution of metals and 
thickness in ore bodies, the domination of regular variability, the conditions of Sobolevski 
be ing also taken into consideration: confines, uniformity, continuity and smoothness. Cha­
racteri stic features of this model are: sharp contrast between the character of lead-zink a nd 
copper ore-shoots , certain convergence of sectors, enriched in galena and sphalerite ores. 
According to pitch t hree types of ore-shoots are dist inguished: incline d, horizontal or gently 
i nc! ined, vertical or steep, the inclined ones being t he most important ones. They are deter­
mined by dominance of normal and wrench-fault movements and originated under the com­
bined influence of several s imultaneous factors as: curved in plan and sect ion ore-bearing 
ruptures, off-shoots, intersect ion of dikes and pre-ore faults and appart from that are rela t­
ed to the root par t of the known ore-magmatic swarms. 

The mathematical models derived a nd their characteristic features, together with the 
other geologic-structural factors, reveal new perspectives in the prognostication of r icher 
ore veins a nd larger vert ica l ore intervals. 

B oocera Ha M.aJJ:mapOBCKOTO PYJJ:HO n one MOraT JJ:a ObJJ:aT pa3rpaiUllleHH CJieJJ:HIHe 
MopQ:>oreHeTHliHH THnose PYJJ:HH Tena: CTpbMHO 3anaJJ:aUJ.H ceKyUJ.H PYJJ:HH mHJIH, 
)IU!JlOnOJJ:OOHH 30HH H nJiaCTOOOpa3HH 3aJiemH C npOmHJIKOBO-BnpbCHaTO opy-
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)l.HBaHe, nOCJIOHHH 3aJie:am H HenpaBHJIHH TeJia C MeTaCOMaTHqHO opy)l.HBaHe B 

)l.OKaM6pHHCKH MpaMOpH H TepU:HepHH BapOBIHI.H. 0CHOBHO npqMHWJieao' $Ha­
qeHHe sa cera see o~e HMaT e)l.HHCTBeHo PY.ll.HHTe )f{HJIH. · · · •.· · · · 

ITpH HsyqasaHeTo cTpoe*a Ha PY.ll.HHTe reJia B nJiaH H a . paspes BHHari1 ·ce 
YCTaHOBHBaT noCJie)l.OBaTeJIHO CMeHHlli.H Ce HHTepBaJIH HJIH ·,HHBa" C pa3JIH4Ha 

cTeneH Ha npoHBa Ha THXHHH cncras. B npe.n.e.iniTe Ha e)l.HH HHTepsiw oT)l.eJIHHTe 

reOJIO)f{KH eJieMeHTH Ce no)l.)l.aBaT Ha CHCTeMaTH3HpaHe, KOeTO OTpaSHBa o6eK­

THBHO C'hlll.eCTByBalli.HTe saKOHOMepHOCTH B CTpOe)f{a Ha )l.a)l.eHHH reOJIO)f{KH 

o6eKT. Cno6pasHo c Tosa no.n. reoJIO)f{Ka CTPYKTypa Ha PY.ll.HOTO THJIO ce pas 6Hpa 
npOCTpaHCTBeHOTO BSaHMOpasnOJIO)f{eHHe Ha OT)l.eJIHHTe C'bCTaBHlli.H rO reOJIO)f{­
KH eJieMeHTH, pasnpe.n.eJieHH no HHTepBaJIH sa .n.a.n.eHHH reoJIO)f{KH o6eKT (4 e T -

Be pH K o B, 1968). XapaKTepeH npHMep sa rosa e C'b,ll.'bp)f{aHHeTo Ha pasJIHq­

HHTe MeTaJIH B PY.ll.HHTe )f{HJIH, npocTpaHCTBeHoTo pasnpe.n.eJieHHe Ha KOHTO B 
OT)l.eJIHHTe HHTepBaJIH ¢opMHpa xapaKTepa H saJIHraHeTo Ha PY.ll.HHTe CTDJI6ose. 

Te OT CBOH cTpaHa onpe.n.eJIHT cTpyKTypaTa Ha P Y.ll.HOTO THJIO sae.n.Ho c xapaKTep­
HHTe MY oco6eHocTH no nocoKa H HaKJIOH. 3a THnHsHpaHeTo cTpyKTypaTa Ha 

PY.ll.HHTe TeJia no OT)l.eJIHH HanpasJieHHH cnope.n. 4 e T Be p H K o B (1968) ce 
B'hBe)f{)l.a noHHTHeTo aHHSOTponHH . ITo.n. aHHSOTponHH B CTPYKTy paTa Ha reoJIO)f{­

KHTe eJieMeHTH CJie)l.Ba )l.a Ce pas6Hpa paSJIHqHaTa CKOpOCT B CMHHaTa Ha C'bCTa­
BHlli.HTe 5I reOJIO)f{KH eJieMeHTH, KaTO HanpHMep pasJIHqHHTe SHaqeHHH Ha Ha6mo­

)l.aBaHaTa npOMeHJIH.BOCT Ha MeTaJIHH.Te C'b,ll.'bp)f{aHHH no OTHOWeHHe Ha TpHTe 

OCHOBHH HanpaBJieHHH .B SaJIHfaHeTO Ha py)l.HiiTe )f{HJIH - nOCOKa, HaKJIOH H 
MOlli.HOCT. 

ITo KJiacH<tJHKaUHHTa Ha 4 e T Be p H K o B (1968) PY.ll.HHTe )f{HJIH B 
Ma.n.*aposcKoTo py.n.Ho noJie MoraT .n.a 6n.n.aT OTHeceHH KbM I THn noJiesHH Hs­

KonaeMH, KofiTo ce xapaKTepHsHpa c TPH ssaHMHO nepneH)I.HKYJIHpHH Hanpas­
JieHHH Ha aHHSOTpOnHH no MOlli.HOCTTa, nOCOKaTa H HaKJIOHa Ha )f{HJiaTa, C eBeH­

TyaJieH MO)I.eJI - eJIHnCOH)l.'bT Ha aHHSOTpOllH.HTa. 0CHOBHHTe napaMeTpH sa py.n.­

HHTe TeJia, KOHTO Ce SaMepBaT MHOfOKpaTHO, Ca MeTaJIHHTe C'b,ll.'bp)f{aHHH H MOlli.­

HOCTHTe, npH. KOeTO MeTaJIHHTe C'b,ll.'bp)f{aHHH xapaKTepHSHpaT BnTpeWHHH CTpO­
e)f{, a MOlli.HOCTHTe- B'bHWHaTa ¢opMa Ha PY.ll.HHTe )f{HJIH. Ha6JIIO)l.aBaHaTa npo­

MeHJIHBOCT B MeTaJIHHTe Cb,ll.'bp)f{aHHH Ha PY.ll.HHTe TeJia ce no.n.pas.n.eJI.H Ha .n.sa 
rJiaBHH THna: SaKOHOMepHa H CJiyqafiHa (4 e T Be p H K 0 B, 1968). 3aKOHOMep­

HaTa npoMeHJIHBOCT e TIJiaBHO llOCJie)l.OBaTeJIHO HSMeHeHHe BeJIHqHHaTa Ha napa­

MeTpHTe B npOCTpaHCTBOTO, onpe,ll.eJieHH OT KOHKpeTHH sa )l.a)l.eHH.H eTan Ha Hsy­
qaBaHe reoJIO)f{KH saKoHoMepHoCTH B CTpoe*a H Mop¢oJiorH.HTa Ha PY.ll.HHTe 

)f{lfJIH. 0T)I.eJIHHTe HSCJie)I.OBaTeJIH - I( a JI H C T 0 B (1956), 4 e T Be pH­

K 0 B (1968), BaCH JI e B (1971) H )J.p., onpe,ll.eJIHT SaKOHOMepHaTa npOMeHJIH­
BOCT llO paSJIHqeH HaqHH: KOOp,ll.HHHpaHa - OT Bp'bSKaTa C KOOp,ll.HHaTHTe B 

npOCTpaHCTBOTO, KOpeJIHpyeMa - OT SaBHCHMOCTTa Me)f{)l.y C'bCe)I.HHTe SHaqeHH5I 

Ha napaMeTpHTe; rpeH.n. HJIH HeCJiyqafiHa npoMeHJIHBOCT. ITo.n. c JiyqafiHa npoMeH­

JIHBOCT Ce pas6HpaT He3aBHCHMHTe BapHaUHH B 3HaqeHHeTO Ha MeTaJIHHTe C'b­

)l.'bp)f{aHHH HJIH MOlli.HOCTHTe, OTqHTaHH HJIH 11'!HOfOKpaTHO HSMepBaHH OTHOCH­
TeJIHO cpe)l.HOTO C'b,ll.'bp)f{aHHe Ha )l.a)l.eH MeTaJI, HJIH Cpe,ll.HaTa MOW.HOCT, onpe)l.e­
.TJeHH sa )l.a)l.eHa MHHHa H3pa60TKa HJIH reOJIO)f{KH 6JIOK. 

MaTeMaTHqecKoTo Mo.n.eJIHpaHe Ha oCHOBHHTe napaMeTpH Ha PY.ll.HHTe TeJia 
npe)l.Jiara )l.Ba OCHOBHH MO)I.eJia sa Ha6JIIO)l.aBaHaTa npoMeHJIHBOCT Ha C'b,ll.'bp)f{a­

HH51Ta H MOlll.HOCTHTe: CTaTHCTHqeCKH MO)l.eJI - npH )l.OMHHHpaHe CJiyqafiHaTa 
KOMTIOHeHTa Ha)l. 3aKOHOMepHaTa, H reOMeTpHqeH - npH npe06Jia)l.aBaHe 3aKO­

HOMepHaTa KOMllOHeHTa Ha)l. CJiyqafiHaTa (4 e T Be p H K 0 B, 1968). Mo)l.eJI'bT 

Ha CJiyqafiHOTO llOJie ce H3llOJISyBa npH ll'bJIHO OTC'bCTBHe Ha SaKOHOMepHaTa npo­
MeHJIHBOCT H HaJIHqHe e)I.HHCTBeHO Ha CJiyqafiHaTa. 
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CtaTHCTH'IeCKHHT ~o.Aen Ha Ha6n~.l{asaHaTa npoMeHnHBOCT Ha MeranHTe H 
MO~HOCTHTe Ha PYAHHTe rena e nocTpoeH sa ronHM 6poB: pasHoo6pasHH Haxo­
~HIUa no THna Ha nonesHoTo HsKonaeMo HRH no Mop¢oreHeTHIJHH THnose PYAHH 
Tena. B ~a.AeHHH cnyqaB: ca HsnonsysaHH ocHOBHHTe nono>KeHHH, paspa6oreHH 
OT p H :>K 0 B H B y K p H H C K H (1958) sa TOSH l\10~en. 

r-~~,~--~2-----L ____ ~4L_ __ _j ____ ~ 
143 I i~u {m % 

''')'t - .... ~ m 
/ \ Zn_.~ 

126 ,P / \., - -- -- ·- ·- ·- ·- · - · 
1" \ .-·-·- ·- - · Pb 

110 ) """ 
( 

107] II., ,sf 

. 921 \ <~ 
82 ,.. 

'10 ~~ \ . 

G1i \ \._ 
51-i ' } 

41 

25· 

m 

.. ... ·· 
·•·· ... 

'o •• 

················ 
·····o ... . ·················· ················ 

.::t···· ··· ······· ···························· .. ······ .............. :.·::::::·.:::•:.:• 

······ 
······· 

............... ::·.:::·.'0 
.. ········ 

<l>Hr. l. fpa<f>HK 33 H3MeHeHHeTO H3 yC.IIOBHHTe cpeJJ.HH C'b.lJ.'bp)I(3HHll Ha O.IIOBOTO, 
IJ.HHKa H Me.zr.Ta, a C'bW.O H MOW.HOCTHTe B .ll.'b.II60'IHH8 no CBMOCTOl!Te.IIHHll py.zr.eH CT'bJI6 
B'bB ¢.naHra Ha *H.IIa 3 

TipH nOCTpOHBaHeTO Ha CTaTHCTHqecKHH MO,l{en Ha Haon~.l{aBaHaTa npO· 
MeHRHBOCT aa MeranHTe H MO~HOCTHTe aa PYAHHTe >KHRH or MaA>t<aposcKoTo 
PYAHO none ca cnaseHH cne.l{HHTe Heooxo.AHMH sa rosH MO.Aen ycnoBHH: 

1. L(OMHHHpaHeTO no HS6paHHTe MaTeMaTHI{eCKH CDBKynHOCTH Ha CJiyllaH· 
HaTa npoMeHRHBOCT B MeTaRHHTe Cb.l{bp:>KaHHH H OTCbCTBHe Ha SaKOHOMepHa 
BpbSKa Me>K.ll,y SHaiJeHHeTO Ha CbCe.l{HHTe MeTaRHH CD.l{bp:>KaHHSI H MO~HOCTH B 
OT.AenHHTe ceqeHHSI no pasnH'IHHTe xopHSOHTH Ha PY.AHHTe >KHJIH. 

2. HanH'IHe Ha KpaHHO HepasHOMepHo pasnpe.AeneHHe Ha MeTaJIHTe no no­
coKa H HaKnoH Ha PY.AHHTe }KHJIH, Koero, KaKTO ce BH>K.ll,a no-,Aony, e xapaKTepHo 
sa pasnpe.AeneHHeTo Ha onosoro H U.HHKa s PY.AHHTe }KHJIH. 

3. Tipe,ACTaBHTeRHOCT Ha HSOpaHHTe Sa TOSH MO,Aen Ha HaOR~,l{aBaHaTa npo· 
MeHJIHBOCT PY.AHH .>KHRH KaKTO no Mai.IJ.a6HOCT Ha opy.ASIBaHeTo, TaKa H no ere· 
nea Ha reono.>KKa Hsyqeaocr. 

4. TipHRO.>KHMOCT Ha CTaTHCTHIJeCKHSI MO,AeJI Sa npoMeHJIHBOCTTa sa ,Aa,AeH 
HaH·XapaKTepeH yqaCThK, py,AeH CTbRO HJIH reOJIO:>KKH OROK. 

E.AHH OT rnasHHTe BonpocH npH Hsyqasaaero Ha pasnH'IHHTe Mop¢oreae­
TH'IHH THnose PY.AHH Tena ce saKn~qasa s Hsyqasaaero Ha opy.ASIBaHeTo B .l{'bJI· 
OOIJHHa. 3a rasH u.en ca noctpoeHH rpa¢HU.H sa HSMeHeHHe Ha MeTaJIHHTe C'b.A'bp­
}KaHHH no XOpHSOHTH B ,l{'bROOIJHHa, KaTO Ca HSopaHH HaH·npe,ACTaBHTMHHTe 
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PY.AHH )I{HJIH, B CJiyqaSJ )I{HJia 3 (qmr. 1 H 2)- e,Aaa OT Haii-roJieMHTe no Ma~a6 
Ha opy,ASIBaHeTO )I{HJIH, HapH1IaHa OT HSIKOH H3CJie,AOBaTeJIH KSTO )I{HJI3-JIH},\ep, 

H KOHneaTpHlJHaTa )I{HJia 4 - e.Aaa oT aaii-6oraTHTe PY.AHH )I{HJIH, xapaKTepH3H­

pa~a THnHtiHO BYJIKaHoreHHHTe aaxo.AHI..U;a (<}>Hr. 3). 3a M3.A~apoacKOTo P Y.AHO 
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<l>Hr, 2. fpa<f>HK 33 H3MeHeHJ:1eTO Ha yCJIOBHHTe cpeAHH C"b.ll."bplK3HHll 
Ha OJIOBOTO, U HHK3 H Me.U.Ta, a C"blllO Ha MOUlHOCTHTe 33 lKHJia 

3 - .u.eceH 6pHr 

OOJie )I{HJI3 3 ,AOCTHra HaH-fOJISIMa ,A'bJI)I{HHa H H3H-rOJISIM BepTHKaJieH HHTepB3JI 

H3 opy,AHBaHeTO. TSI e npe,ACTaBeHa OT e,AHa OCHOBHa )I{HJia, BMeCTeHa B r JI3BHOTO 

py.AoHocao aapyweHHe, H MHO)I{eCTBO 3nO<}>H3H, p33BHTH B. nepeCTH nyKHaTHHH, 
OT KOHTO HaH-rOJISIMO 3HalleHHe HMa 33 H3TOllHHTe ano<PH3H N!! 1, a OT 3an3,A· 

HHTe- N!! 1, 4, 5, 6 H 7. 
n ocTpoeHHSIT rpa<}>HK (<}>H:r. 2) 33 H3MeHeHHe YCJIOBHHTe cpe,AHH C'b,Abp)l{a­

HHSI H3 MeTaJIHTe H MO~HOCTHTe B ,A'bJI601IHHa Ce OTH3CSI 33 nO-.A06pe H3ytieHHSI 
Yll3CT'hK aa )I{HJI3Ta - ,Aecea 6pHr. To3H rp3<}>HK noK33sa e.AHO n ocTOSIHCTBO 3a 

MOI..U;HOCTTa aa PY.AH3T3 )I{HJI3 s .AoJI6otiHHa. H36eJISI3Ba ce e,AHa MHoropHTMOB3 
B3pH3nHH B H3MeHeHHeTO Ha C'b,A'bp)I{3HHeTO Ha OJIOBOTO no XOpH30HTH H e,AHa 

He,Ao6pe H3p33eH3 TeH,AeHUHSI 33 06I..U;O H3M3JISIB3He C'b,Abp)l{aHHeTO Ha UHHKa 

B ,A'bJI601IHHa (<}>Hr. 2). 
3a ,AeTaHJIH33llHSI H3 MHOrOpHTMOB3T3 BapH3UHSI 33 C'b,A'bp)l{aHHeTO Ha Me-

73JIH B ,A'bJI601IHH3 H 33 o npe,AeJIHHe Ha HeHHHSI HHTepBaJI 6e H3CJie,AB3HO H3Me­

HeHHeTO Ha YCJIOBHHTe cpe,AHH MO~HOCTH H C'b,Aop~3HHSI hpe3 HHTepBaJI, no­
MaJI'bK OT e,AHH XOpH30HT, 33 M3JI'bK H30JIHp3H CTp'bMH03an3,A311( py,AeH CT'bJI6. 

TOH ce p33nOJI3ra B H3H· IO)I{HHSI <}>JiaHr Ha )I{HJia 3 H e OT,AeJieH OT OCT3H3JIOTO 

opy.U.HB3He no )KHJia 3 c 6e3py.AeH yt~3CT'bK (<}>Hr. 1) . To3H rpa<}>HK .U.3Ba B'b3MO)I{­

HOCT 33 H36eJI513B3He H3 CJie.U.HHTe X3paKTepHH OC06eHOCTH B p33npoCTpaHeHHeTO 

Ha PY.AH3Ta MHHep3JIH33llHH: 
1. M3KCHM3JIHHTe C'b.U.op )l{aHHH aa OJIOBOTO H llHHK3 HeBHH3rH CoBn3.U.3T 

fiOMe)I{.U.Y CH, KOeTO MO)I{e .u.a ce 06SICHH C OOJIHCT3.U.HHHOCTTa H3 p y.u.oo6pa3y­

BaHeTO H c pa3JIH1IHHTe C'bOTHOllleHHSI Ha rJiaBHHTe PY.AHH MHHep3JIH s TSIX. 

2. H3it-6oraToTo opy.AHBaHe no MSICTO He C'bB03.U.3 c H3H-roJieM~ITe MO~HOCTH, 
KoeTo e xap3KTepao 3a p33Ce.U.-OTCe.U.HHTe TeKTOHCKH .ABH)I{eHHH n o py.u.oaocHHTe 

pa3JIOMH npH <}lopwtpaae H3 PY.U.HHTe )I{HJIH. 
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3. MHoro qecTo MaKCHMYMHTe B C'b.ll.'bp>KaHHSITa Ha Me.ZI.Ta He C'bBna.ZI.aT no 

MSICTO C Te3H H3 OJIOBOTO H UHHKa, KOeTO ce 06SICHSIB3 C 06pa3yBaHeTO Ha X3JIKO­

nHpHT3 B pa3JIHqHH OT npO.ZI.YKTHBHHTe 33 raJieHHTa H c¢aJiepHT3 CT3,li.HH H3 Mli• 

Hepanoo6pa3yBaHe. 
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<l>Hr. 3. fpa<f!HK 33 H3MeHeHHeTO H a YCJIOBHHTe cpe.D.HH C'b)J.'bp>K3HHll 113 OJIOBOTO, 
UHHK3 H Me)J.T3, a C"blUO H H3 MOWHOCTHTe no >KHJia 4 

4. l1HTepB3JIHTe Ha MHOrOpHTMOB3T3 B3pH3UHSI 33 OJIOBOTO, UHHK3 H Me,li.Ta 

3HaqHTeJIHO H3M3JISIB3T B ,ll.'bJI6oqHH3, KOeTO BepOSITHO MO>Ke ,ll.3 Ce CB'bp3B3 C 

HaMaJIHBaHeTo aMnJIHTY.ZI.aTa Ha pa3Ce.ZI.HHTe .ZI.BH>KeHHSI no PY.li.OHOCHHTe pa3JIOMH 
B ,ll.'bJI6oqHH3. . 
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3. MHoro qecTo MaKCHMYMHTe B Co.U.opJKaHHHTa Ha Me.U.Ta He CoBna.u.aT no 
MHCTO C TeSH Ha OJIOBOTO H UHHKa, KOeTO ce OOHCHHBa C 06pasyBaHeTO Ha XaJIKO· 

llHpHTa B paSJIHlJHH OT llpO.U.YKTHBHHTe sa raJJeHHTa H C<}laJJepHTa CTa,li.HH Ha MH­

HepaJIOOOpasyBaHe. 

2 3 4 5 6 % 
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<l>Hr. 3. fpa<fJHK 3a H3MeHeHHeTO Ha ycJJOBHHTe cpeJJ.HH C'bJJ.'bplKaHHll Ha OJIOBOTO, 
~HHKa H MeJJ.Ta, a C'blUO H Ha MOWHOCTHTe UO lKHJia 4 

m 

4. 11HTepBaJIHTe Ha MHOrOpHTMOBaTa BapHaUHH Sa OJIOBOTO, UHHKa H Me,li.T3 

SHatJHTeJIHO HaMaJIHBaT B ~'bJIOOlJHHa, KOeTO BepOHTHO M01Ke ~a Ce CBopSBa C 

HaMaJIHBaHeTo aMnJJHTY.U.aTa Ha pasce~HHTe ~BH1KeHHH no py~oHOCHHTe pasJIOMH 
B ,ll.'bJIOOqHHa. . 

264 



5. AHaJIH3HpaHHTe oco6eHoCTH Ha caMOCTOHTeJIHO o6oco6eHHH pyJJ.eH CTDJIO. 

B IO>KHHH <t>JiaHr Ha :>KHJia 3 llO)I.l!epTaBaT B MHHHaT!Op H HHKOH 06W.H OC06eHOCTH 
B paanpe)l.eJieHHeTO Ha MeTaJIHTe 3a :>KHJia 3, KaTO onpe)l.eJieHO nOCTOHHCTBO Ha· 

J\TOW.HOCTia, HaMaJieHHe C'bJJ.'bp:>KaHHeTO Ha UHHKa H nOBHllieHHe C'bJJ.'bp:>KaHHeTO Ha 
Me)I.Ta B )l.'bJI60l!HHa, )I.OKaTO 3a C'bJJ.'bp:>KaHHeTO Ha OJIOBOTO HHMa H3pa3eHa TeH­

)I.eHUHH K'bM pH3KO HaMaJIHBaHe. 

CoB'bpllleHHO paaJIH'IeH e BHJJ.'bT Ha TpacpHKa aa H3MeHeHHeTo Ha ycnoBHHTe· 
MeTaJIHH C'b)l.'bp:>KaHHH H MOW.HOCTHTe no :>KHJia 4. KOHTO ce OTKpOHBa KaTO TH:­

nH'IHO PYJJ.HO THJIO oT synKaHoreHHH HaXOJJ.HW.a, xapaKTepH3Hpaw.o ce c MHoro· 
6oraTH PYJJ.H B ropHHTe xopH30HTH, H3KJIHHBaW.H B JJ.OJIHHTe xopH30HTH. AHa­

JIH3'bT Ha npHBe)l.eHHH rpacpHK (<t>Hr. 3) H8Be>l<)l.a Ha CJie)I.HHTe XapaKTepHH 'le{)TH. 

no paanpeJJ.eJieHl!eTO Ha MeTaJIHTe H .MOW.HOCTHTe, BaJJ H)I.HH 3a :>KHJJH, BMeCTeHH 

B KOHUeHTpH'IHH pa3JJOMH OT BHCOK peJJ., xapaKTepH3HpaW.H THnH'IHO H3HBeHH 
oco6eHOCTH Ha synKaHoreHHH HaXoJJ.HW.a: 

1. Ha6eJIH3Ba ce cna6o aaHH:>KeHHe Ha MOW.HOCTHTe Ha PYJJ.HaTa :>KHJia B JJ.'bJI-
6o'IHHa C e)I.HO nOCTOHHCTBO B nO-)I.'bJI60KHTe XOpH30HTH OKOJIO BeJIH'IHHaTa HM. 

OT 1 rn, KOeTO MO:>Ke )l.a Ce CB'bp:>Ke C'bC 3ana3BaHeTO Ha OTBOpeHHTe pa3JIOMH H 

nyKHaTHHH B'hB synKaHore HHHTe TepenH Ha e.nHa .ll'bJI60l!HHa oKono 500-600 rn. 

2. BHCOKHTe C'bJJ.'bp:>KaHHH Ha MeTaJIHTe B rOpHHTe XOpH30HTH B ,ll'bJIQO'IHHa 
CHJIHO HaMaJIHBaT, KoeTo e xapaKTepno aa PY.llHHTe Tena OT 6onll1HHCTBOTO syn­
KaHoreHHH HaXO)I.HllJ,a. 

3. MaKCHMaJIHHTe 3Ha'leHHH Ha OJIOBHHTe H UHHKOBHTe C'b,ll'bp:>KaHHH He 
C'bBna,llaT B nJIOCKOCTTa Ha .>I{HJJaTa, pa3JIH'IHH Ca H XOpH30HTHTe 3a THXHOTO· 

pHaKo HaManHsane: aa UHHKa OT xopH30HT V, a aa onosoTo- OT xopH30HT VI. 
4. B JJ.'bJI60l!HHa ce OTKpOHBa HCHa TeH,lleHUHH aa yseJIH'IaBaHe KOJIH'IeCTBOTo 

Ha Me,llTa, T'bH KaTO no Te3H XOpH30HTH Ha .>I{HJiaTa npHC'bCTByBaT r naBHO XaJI­
KOnHpHT H cneKyJiapHT, KOeTO BepOHTHO e CB'bp3aHO C OC06eHOCTHTe B pa3BHTHe-· 

To Ha xH.npoTepMaJIHHH npouec H Ha noKanHaTa KonuenTpHl!Ha CTPYKTypa (f e p -
r en 11 e B, 1974s). 

OcHOBHHTe noKaaaTenH _aa cTaTHCTH'IeCKHH Mo.nen na npoMeHJIHBOCTTa s. 
MeTaJIHHTe C'b,ll'bp:>KaHHH Ce onpe)l.eJI.HT OT XapaKTepHHTe p a3JIH'IH5! Ha OTJJ.eJIHHTe 

'laCTHH C'b.ll'bp:>KaHHH oT cpe,llHOTo. Tosa ca cpe.nHoTo KBa.npaTH'IHO OTKJIOHeHHe, 
XapaKTepH3Hpalll,O a6COJ!IOTHaTa npoMeHJIHBOCT Ha Te3H pa3JIH'IHH, H KOecpH-· 

UHeHTDT Ha BapHaUHH, H3pa3HBaW. OTHOCHTeJIHaTa npoMeHJIHBOCT. 

J13 l!HCJJeHHTe BapHaUHOHHH KOe<t>HUHeHTH H YCJIOBHH Cpe)I.HH C'bJJ.'bp:>KaHH5! 
no HaH-XapaKTepHHTe H npoy'leHH yqaCTDUH B :>KHJ!HTe noKa3BaT e,llHO CHJIHO He­

paBHOMe pHO paanpeJJ.eneHHe Ha MeTaJIHTe B nnocKOCTHTe Ha PY.llHHTe :>KHJIH. TaKa 
ycpeJJ.HeHHTe aHa'leHH.H na MeTaJIHHTe C'bJJ.'bp:>KaHHH no rnaBHHTe PYJJ.HH :>KHJIH s . 

MaJJ.:>KapoBCKOTO PY.llHO none, KaTo :>KHna 3, :>KHJia 2 H H3TO'IHHH ano<t>Ha 1 na 
:>KHJia 3, paaKpHBaT eJJ.Ha o6w.a aaKOHOMepHOCT B PY.llHHTe rena Ha Ma.n:>Kapo­

BO - )I.OMHHHpaHe Ha C'bJJ.'bp:>KaHHHTa Ha OJ!OBO Ha,ll Te3H Ha UHHKa B C'bOTHOllie-· 

HHe OT 1 )1.0 2,5 n'bTH (Ta6JI. 1). 
3a pa3JIHKa OT CTaTHCTHl!eCKH5! MO)I.eJI Ha npoMeHJIHBOCTTa Ha UHHKOBHTe­

C'bJJ.'bp:>KaHHSI B 3Be3.l{en-faJieHHTCKOTO HaXO,llHW.e, KOHTO Ce XapaKTepH3HpaT 
C nO-MaJIKa HepaBHOMepHOCT no CpaBHeHHe C OJJOBHHTe C'b,ll'bp:>KaHH5! H C KOecpH­

UHeHT Ha BapHaUHH, nO-MaJI'bK OT 100% (f e p r e JJ 'I e B , 1974a), B'bB BCH'IKH­

H3CJJe)I.BaHH :>KHJIH Ha MaJJ.:>KaposcKoTo PY.llHO none paanpe.neJJeHHeTo KaKTO Ha 

OJ!OBHHTe, TaKa H Ha UHHKOBHTe C'b,ll'bp:>KaHHH e KpaHHO HepaBHOMepHO C KOecpH­

UHeHT Ha BapHaUHSI, llOBe'le OT 100% . TOBa ,llO H3BeCTHa CTeneH MO:>Ke ,lla Ce CB'bp3-

Ba c nO-HHCKOTO C'b.ll'bp:>KaHHe na UHHKa B PY.llHHTe :>KHJJH no cpasneHHe c TOBa na 
onosoTo. Oco6eHo HHCKH ca Te s o6cera na :>KHJia 2, T'bH KaTo py,QHTe no HeH­

B no-rOJJHMaTa CH l!aCT Ca OKHCJieHH, a UHHK'bT e H3BJiel!eH H3B'bH KOHTypa H8' 

PY.llHHTe Tena. Bcne,llCTBHe Ha Tosa C'bJJ.'bp:>KaHHHTa Ha OJJOBOTO ca OTHOCHTeJIHO 
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TaCS•HIU 1 
CpeiJHU c&dtp~aHuR u mexHUme 811puaJ4UOHHU Koe(JUJpleHmu no Pll3.All.ttHume XUAU • 
MaiJ~aposo 

CpuaR e-.np .. ••• 
MOIIlROCT 

HaaMtaONBae •• ...... n 
KOt4!111tReRTR HI BlpBIII.IIB B 'J. 

B MtTJNI 

0.1080 I QR1111 I Me.ll 
(Cpe.IIR&) . 

1,69 1,17 0,30 
1,27 .>KHJII 3 - Aecea 6p11r 114 124 116 

JKHJJI 2 - lleRrpllleH cn.n6 
3,24 0,20 0,30 

4,60 
108 76 110 

I19TO'IeR IOOIJIHS 1 HI lKHlla 3 1,08 

I 
0,93 0,61 

2,81 
107 121 101 

Ta6JIHila 2 

Hs.w.HeHue Ha Koe(JuqueHmume Ha sapuaqu11 • iJudottuHa Ha pyiJHama 31CU· 
Aa 3 - iJeceH 6pRZ 

BapauaoiiRR Koe4JRURIKTH a '!. 

XopuonR 
HaMepuaaa Cpe.lliiB e-t.n.p .. NHI 8 'J. 
KOAR•ecno 

OAOIO I URHK I lle.l( 

110 92 106 
l 67 2,41 1.74 0,37 

128 141 117 
II 45 1,66 1,53 0,20 

1000 139 124 
lii 150 1,65 0,82 o:46 

. 

yseJmt~eHH. H3KJIIOt~eHHe s Tosa OTHoweaHe npasH }I{HJia 32, B KOHTO C'bOTHO­
w e aHeTo Ha U.HHKa K'bM OJIOBOTO e 1,85:1 . 

XapaKTepHa ocooeHOCT 3a CTaTHCTHtleCKH51 MOJJ;eJI Ha npoMeHJIHBOCTTa Ha 
MeTaJIHHTe C'b.D;bp}l{aHH51 3a Ma,n;}l{apOBCKOTO py.n;HO none e OTHOCHTeJIHO no-MaJI• 
KaTa HepaBHOMepHOCT B pa3npe.n;eJieHHeTO Ha MeTaJIHTe B anO~H3HTe no cpaB· 
H eHHe C OCHOBHHTe >KHJIH, nopa.n;H KOeTO Te HMaT MaJIKO nO-HHCKH BapHaU.HOH• 
HH KOe~HU.HeHTH (TaOJI. 1). Tosa MO>Ke ,n;a ce 0051CHH C nO-BHCOKHTe C'b.D;bp:>KaHH.sl 
3a TpHre MeTana B arro~H3HTe no cpasaeaHe c rnaBHHTe :>KHJIH, JJ;'bJI.>KaiD.H ce se­
postTHO Ha e,n;HOKpaTHOTO HM pa3KpHBaHe H 3a n'bJIBaHe C py.n;OHOCHH pa3TBOpH. 

BapHaU.HOHHHTe Koe~Hu.HeHTH HJIH cpe.n;HHTe Ksa.n;paTHtiHH oTKJIOHeHHSI, 
H3\IHCJieHH 3a IO>KHH51 ~JiaHr Ha >KHJia 3, ~HKCHpaT HHTepeCHH OCOOeHOCTH B pa3· 
npe.n;eJieHHeTo aa MeTaJIHTe no Ta3H aaii-roJIHMa >KHJia s Ma.n;>Kaposo (Ta6n. 2). 
HepaBHOMepaocTTa B pa3npe.n;eJieHHeTo aa yCJioBHHTe OJIOBHH C'b.D;bp.>KaHHH B 
~'bJI6ot~uaa 6ene>KH e.n;aa cna6o H351BeHa MHoropHTMOBa sapHaU.HH. Ta3H aepasHo· 
MepHOCT B JJ;'bJIOO\IHHa nocreneHHO HaMaJI51Ba Bep051THO nopa.n;H He3HatiHTeJIHOTO 
HaMaJIHBaHe Ha C'b.D;bp>KaHHeTO Ha OJIOBO B JJ;'bJIOO\IHHa. 3a U.HHKa of5aqe KBa.n;pa­
TH\IHHTe OTKJIOHeHH51 ~HKC.HpaT e.D;HO p513KO H3pa3eHO YBeJIHtlaBaHe Ha HepaBHE>· 
MepaocTTa B pa3 npeileJieHHeTo Ha cb.n;op>KaHHHTa MY s JJ;'bJIOOtiHHa, KoeTo cne.n;sa 
.n;a ce csop>Ke c OOID.OTO aaMaJieHHe aa U.HHKa s .n;on6ot~HHa. HaTepec npe.n;cTaB· 
Jl51Ba yseJIHtlaBaHeTO Ha HepaBHOMepHOCTTa B pa3npe,n;eJieHHeTO Ha Me.D;HHTe C'b· 
~bp>KaHHSI B JJ;'bJIOO\IHHa He3aBHCHMO OT YBeJIHtlaBaHeTO Ha Me.D;Ta B JJ;'bJIOO\IHHa. 
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Ta6nHua 3 

Hs~HtHue Ha cp1iJHWM c&M.p31Ca.HUR u eapuaquoHHUnte KottluqueHmu • iJu-
60'tUIUJ no I pyiJHo mJUO • M31CQU4UR saAIJaHd Ha 3/Cu..ta 2 

BapaanROBHB Koecj)BilReHTn • 0/0 

M ewaoCT CjM!.lHB c-.np•aHn a "f. 
XopuoBT• a MeTpB 

0.110.0 I I{BHK I MeA 

153 83 217 
I 1,37 5,08 0,29 0,43 

33 - -
II 9,00 3,61 0,18 0,28 

162 76 39 
III 5,82 2,00 0,17 0,33 

85 70 75 
IV 2,21 2,25 0,17 0,16 

Hafl-roJIHMaTa no CBOHTa MOW.HOCT B MaJVKapoBCKOTO PYJJ.HO noJie ce HBHBa 
)KHJia 2, C'bCTaBeHa OT JJ.Be PYJJ.HH TeJia C'bOTBeTHO K'bM BHCSIW.HH H Jie)KaUJ.HH saJI-
6aHJJ.H, pa3JJ.eJieHH OT KBapU.- X3JIU.eJJ.OHOBa 6espyJJ.Ha llaCT, C o6w,a MOUJ.HOCT B 
no-romtMaTa CH JJ.'bJI)KHHa OKOJIO 30 m. Cnope.D. Ta6JI. 3 uesaBHCHMO OT CHJIHOTO· 
OKHCJieHHe MO}Ke JJ.3 Ce H36eJie)KH n o U.eHTpaJIHHH CaMOCTOHTeJieH p yJJ.eH CT'bJI6, 
<:'bm,o KaKTO H no ocrauaJIHTe PYJJ.HH }KHJIH MHoropHTMOBa sapHaU.HH ua yCJioB­
HHTe OJIOBHH C'bJJ.'bp}KaHHH. 3a pa3JIHK3 OT HHTepBaJia Ha MHOrOpHTMOB3Ta Ba· 
pHaU.HH sa }KHJia 3 sa yCJIOBHHTe C'bJJ.'bp)KaHHst no )KHJia 2 HHTepBaJI'bT e no-ro­
JIHM nOtiTH na OKOJIO JJ.Ba xopH30HTa, T. e. OKOJIO 100m. Tosa C'bOTBeTCTByBa ua 
o6w.aTa ai\tnJIHTYJJ.a na pasceJJ.HHTe JJ.BH}KeHHH no )KHJia 2, onpe.D.eJieHa c noMOW.Ta 
Ha Map KHpaw. xopH30HT. no pe3KHH CKOK B HaMaJieHHe YCJIOBHOTO C'bJJ.'bp)KaHHe 
Ha OJIOBOTO B JJ.OJIHHTe XOpH30HTH, no xapaKTepa Ha o pyJJ.HBaHeTO, KOeTO e TB'bpJJ.e 
aHaJIOfHliHO Ha TOBa OT }KHJI3 4 - 6oraTO B rOpHHTe XOpH30HTH H H3KJIHHBaHe B 
,li.OJIHHTe, opyJJ.SIBaHeTO B )KHJia 2 HOCH OTnetiaT'bU.HTe Ha BYJIKaHOfeHHHTe HaXO­
,li.HUJ.a. CoJJ.eHKH no sapHaU.HOHHHTe KOeqJHU.HeHTH 3a npoKapaHHTe JJ.Ocera xo­
pH30HTH B JJ.bJI60tiHHa, no )KHJia 2 MO}Ke JJ.a Ce H3BeJJ.e H eJJ.HO CJia6o HaMaJieHHe H3 
HepaBHOMepnocTTa B pa3npe.D.eJieHHeTo ua yCJIOBHHTe U.HHKOBH CbJJ.bp)KaHHH H. 
3a pa3JIHKa OT JJ.pyrHTe )KHJIH -- e.D.Ha T~HJJ.eHU.HH 3a HaMaJieHHe Ha yCJIOBHHTe 
Me.D.HH CbJJ.bp}KaHHH B JJ.'bJI60liHHa. Bb3 OCHOBa Ha pa3npeJJ.eJieHHeTO Ha OJIOBOTO H 
U.HHKa B PYJJ.HHTe )KHJIH OT Ma.D.*apoBCKOTO PYJJ.HO noJie )KHJIHTe CJie.D.sa JJ.a 6o.D.aT 
mnecenH K'bM IV rpyna no KJiaCHqJHKaU.HHTa na C M H p HoB (1960) - uaxo­
.AHW.a C H3KJIIOliHTeJIHO H KpaHHO HepaBHOMepHO pa3npeJJ.eJieHHe Ha KOMllOHeH­
THTe H KOeqJHU.HeHT Ha BapHaU.HH, llO-BHCOK OT 100% , a no KJiaCHqJHK3U.HHTa Ha 
no r p e 6 e u. K H H JJ.p. (1968) - K'bM neTH reoJioro-npOMHWJieH THn P YJJ.HH 
HaXOJJ.HW.a. 

11 TaKa 06W.HTe OC06eHOCTH Ha CTaTHCTHtieCKHH MOJJ.eJI Ha npoMeHJIHBOCTTa 
Ha CbJJ.bp)KaHHSITa H MOW.HOCTHTe MOfaT JJ.a 6bJJ.aT qJOpMyJIHpaHH TaKa: 

I. Pa3npe.D.eJieHHeTo na MeTaJIHHTe C'bJJ.bp)KaHHH s pyJJ.H.HTe )KHJIH e Kpafino 
HepaBHOMepHO, KaKTO 3a OJIOBOTO, TaKa H 3a U.HHK3, KOeTO BepOHTHO Ce onpeJJ.eJIH 
OT qJOpMHpaHeTO Ha MHHepaJIHTe Ha JJ.BaTa OCHOBHH MeTaJia B TetieHHe H3 JJ.B3 npo­
JJ.YKTHBHH MHHepaJIH3aU.HOHHH CTaJJ.HH (P a JJ. o H o B a 1960, AT a H a co B 
1962): KBapu.-raJieHHT-CqJaJiepHT- XaJIKOCIHp HT H KaJIU.HT-raJieHHT-CqJaJiepHTOB, 
KaTO H B JJ.BaTa CTaJJ.HH CbUJ.eCTBeHO DO KOJIHtieCTBO npeo6JiaJJ.aBa raJieHHT'bT. 

2. Pa3npeJJ.eJieHHeTO Ha OJIOBOTO, U.HHKa H Me.D.Ta B anOqJH3HTe e OTHOCHTeJIHO 
no-paBHOMepHO, OTKOJIKOTO B rJiaBHHTe )KHJIH, KOeTO 33BHCH OT llj!e06JiaJJ.aBa· 
HeTO Ha HBHlleCTHTe TeKCTypH B aDOqJH3HTe H Ha 6peKlleBHJJ.HHTe - B OCHOBHHTe 
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:>KHJIH. ToBa pa3JIHtiHe Mo:>Ke .na ce o651CHH c Jl.OMHHHpaHeTo . Ha npocToTo npeoT­
KpHBaHe Ha 3aJI6aH,nHTe npH <PopMHpaHeTo Ha PYJl.HTe B ano<}lH3HTe H Ha ·MHoro­
KpaTHOTo pa3ce.noo6pa3yBaHe npH ¢opMHpaHeTo Ha PYJl.HTe B rnas­
HHTe :>K'ItM:It;Ttt1t!-:-. - -

3. Dpli H3MeHeHHe CbJl.bp:>KaHH51Ta B Jl.bJI60tiHHa ce Ha6mo.nasa MHoropHT­
MOBa BapHaUH51, HHTepBaJI"I>T Ha K051TO Ce 3aKJIIOtiaBa OT 40 )1.0 100 ffi 11 CbOTBeT­
CTByBa Ha 06III.aTa aMnJIHTy)l.a Ha pa3Ce)l.HHTe ,nBH:>KeHH51 no rJiaBHHTe p y,nOBMeCT-

Baiii.H Hapyiii~HH51. . 
4. Pa3KpHBaiii.HTe MHHHH H3pa6oTKH B Ma.n:>KapoBo He ca .nocTHrHamt Karo· 

U51JIO .no Jl.OJIHaTa rpaHHUa Ha OJIOBHO-UHHKOBOTO opy,n51BaHe 3a PYJl.HOTO none. 
Do BepTHKaJia Ce Ha6eJI513B3 no H51K011 :>KHJIH 06III.O HaMaJI51BaHe Cb)l.bp:>KaHHeTO· 
Ha UHHKa, no-p51Jl.KO Ha OJIOBOTO, a KbM UeHTpaJIHaTa tiaCT. Ce yBeJIHtiaBa Cb)l.bp­
:>KaHHeTO Ha Me)l.Ta B XOpH30HTaJIHa nOCOKa no CHJiaTa Ha KOHUeHTpHt!HaTa 30HaJJ­
HOCT, o6yCJIOBeHa OT TeJieCKOnHpaHOTO pa3BHTHe Ha Ma)l.:>Ka pOBCKaTa KaJI,nepa Ha 

pa3C51Jl.aHe (r.e pre JI 11 e B, 19746, B) . . 
feOMeTpHtiHH51T MO)l.eJI 0Tpa351Ba U51JIOCTHO npocrpaHCtBeHOTO pa3nOJIO­

:>KeHHe Ha MeTaJIHTe 11 MOIII.HOCTHTe B nnocKOCTHTe Ha PYJl.HHTe :>KHJIH, KOHTO ce 
onpe)l.eJI51T OT CTpyKtypHO-reHeTHl!HHTe 3aKOHOMepHOCTH npH <}lopMHpaHeTO 11M. 
fJiaBHH51T KpHtepHH npH nOCTp051BaHeTO Ha reOMeTpHl!HI151 MO,neJI Ha Ha6mo,naBa-· 
HaTa npOMeHJIHBOCT Ha MeTaJIHHTe Cb)l.bp:>KaHH5I H MOIII.HOCTHTe Ce 3aKJIIOl!aBa B. 
p513KOTO npeo6Jia)l.aBaHe Ha 3aKOHOMepHaTa npOMeHJIHBOCT Ha)l. CJiyqa:ii:HaTa. 
Cne.nBaiii.HTe Heo6xo)l.HMH yCJIOBH51 npH nocTp051BaHeTo Ha T03H Mo.nen, OTpa3eHH 
HaH-)l.06pe B TPYJl.OBeTe Ha OCHOBOnOJIO:>KHHKa H C 0 6 0 Jl e B C K 11, Ca CJie)l.­
HHTe: rpaHI1l!HOCT, e,nH03Hal!HOCT, HenpeKbCHaTOCT 11 DJiaBHOCT. 3a .na Ce OT­
Kp011 3aKOHOMepHaTa npoMeHJIHBOCT, CJiyqaifHaTa npoMeHJI11BOCT ce OTCTpaH51Ba 
qpe3 e.nao- HJII1 Jl.BYKpaTHO H3rJia:>K)l.aHe. Ta311 MeTo.ni1Ka 6e onHcaHa no-no.n­
po6Ho npH pa3rJie:>K)l.aHe npOMeHJIHBOCTTa Ha MeTaJIHHTe Cb)l.bp:>KaHH51 B 3Be3,neJI­
faJieHHTCKOTO Haxo.nHIII.e (f e p r e JI 11 e B, 1974a). 3a o6eKT Ha nocTp051BaHe­
Ha reOMeTp11l!HI1Te MO)l.eJIH no npOMeHJIHBOCTTa Ha MeTaJIHI1Te CbJl.bp:>KaHI151 11JII1 
MOIII.HOCTH ca H36paHI1 Ha:ii:-npe)l.CTaBHTeJIHHTe no Maiii.a6 H pa3MaX Ha OpyJl.H­
BaHeTO :>KHJIH - 3, 6, 4 H 5. 

Haii:-no.npo6HH H3cne.nBaHH51 ga BCHl!KH MeTaJIH ca npose.neHH no Haii:-
6orataTa )KffJia B Ma.n:>KapOBO - :>KHJia 4. n ocTpoeHHTe reoMeTpHlJHH Mo,neJIH 3a 
OJIOBHHTe, UHHKOBHTe H Me)l.HHTe Cb)l.bp:>KaHH51 BbpXy Ha)l.Jib:>KHaTa BepTHKaJIHa 
npoeKUHH Ha py.nHaTa :>KHJia B H30JIHHHH .nasaT Bb3MO:>KHOCT 3a CbnocTaBKa H 
113Be:>K)l.aHe Ha OCHOBHI1Te 3aKOHOMepHOCTH B pa3npe,neJieHHeTO Ha MeTaJIHTe 
(<I>Hr. 4, 5, 6). Hanaraaero ua aepTHKanmne npoeKUHI1 c H30JIHHHHTe 3a pa3JIHl!­
HHTe MeTaJIH Ha :>KHJia 4 noKa3Ba, qe Haii:-6oraTHTe yqaCTbUH Ca npHBbp3aHH KbM 
KopeHHHTe qacTH Ha CbOTBeTHHTe py.nHo-MarMaTHl!HI1 CHonoae, nJIOIII.HTe Ha KOHTO ~ 

06III.O B3eTO, CbBna)l,aT C Te3H OT CbCe)l.HHTe :>KHJII1 - :>KHJia 6 H H3TOlJHaTa lJaCT Ha 
:>KHJia 5. Haii:-rOJI51MO pa3XO:>KJl.eHI1e ce aa6JIIO)l.aBa Me:>K.ny OJIOBHO-UHHKOBI1Te 
PYJl.HH CTbJI6oae H Me,nHopy,nHHTe, Te He CbBna.naT npocTpaHCTBeHo e.nHH c .npyl:" 
11 HMaT KopeHHO pa3aonocol!HH CKJioHeHH51 (¢Hr. 4, 5 H 6). He CbBna.naT HanbJIHo 
Cbiii.O H Ha6oraTeHHTe HHTepBaJIH C OJIOBHH H UHHKOBH PYJl.H noMe:>KJl.Y CH (<I>Hr. 
4 H 5). B nnocKocTTa Ha py.nHaTa :>KHJia Cbiii.eCTByBa npocTpaHCTBeHo pa3,neJIHHe 
Ha OJIOBHO-UHHKOBHTe oT Me,nHHTe PYJl.H . DbpBHTe ce pa3KpHBaT H3KJIIOl!HTeJIHO 
Ha.n xopH30HT IV, a BTOpHTe ce pa3KpHBaT HHTeH3HBHO no.n xopH30HT IV. BcHl!Ko 
TOBa noKa3Ba , tie OJIOBHO-UHHKOBHTe 11 MeJl.HHTe py.nH ca npocTpaHCTBeHo pa3-
rpaHHIJeHH, nopa)l.H KOeTO He MO:>Ke )l,a ce rOBOpH 3a HaJIHtiHeTO Ha nOJIHMeTaJIHH 
PYJl.H KaKTo no :>KHJia· 4, TaKa H no ocTaHaJIHTe PYJl.HH :>KHJIH. Te3H oco6eHOCTH B 
reHe3HCa Ha py,nHHTe :>KHJIH MOfaT )l.a ce 065ICH51T C <}JopMHpaHeTO Ha DOCOl!eH HTe 
no-rope PYJl.H npe3 apeMe Ha pa3JIHlJHH MHHepaJIH3aUHOHHH cTaJl.HH. CKJIOHe­
HHeTo Ha Me)l.HOpy)l.HHTe CTbJI60Be e HaCol!eHO rJiaBHO Ha 3ana,n KbM UeHTpaJIHaTa 



-qacr Ha MaJJ.)KaposcKara KaJI.D;epa , a KOHKpeTHo 3a )KHJia 4 - B llocoKa KbM .D;OJI­

RHTe xopH30HTH Ra HRTPY3HBHOTO THJIO. CaMo s Raif-H3T04Rara if qacr ce paa­

· llOJiarar MaJIKH CJia6o H3pa3eHH py.D;RH CThJI60Be C H3T04RO CKJIOReRHe (<!>Hr. 6) . 
HallbJIRO llpOTHBOilOJIO)KRa KapTHHa ce Ra6JIIO.D;asa llO H30JIHRHHTe Ha UHR­

KOBHTe Cb.D;bp)KaHHH B Ra.D;Jib)KHaTa sepTHKaJIHa llpoeKUHH Ha )KHJia 4. B H3-

·roqRaTa llOJIOBHRa Ra llJIOCKOCTTa Ha )KHJiaTa llpeo6Jia,ll;aBaT Ha6oraTeRHTe y q a­
>CTbUH C H3T04HO CKJIOReHHe, ,li;OKaTO B 3alla,li;RaTa llOJIOBHHa ija6oraTeRHTe yqa­

CTbUH HMaT 3alla,li;HO CKJIOReRHe, HO Te Ca B MaJIKO KOJIH4eCTBO (<t>Hr. 5). 
no H30JIHHHHTe Ra OJIOBRHTe Cb,ll;bp)KaRHH B Ra,li;Jib)KHaTa BepTHK3JIHa llpOeK­

UHH Ha )KHJia 4 fOJIHMa 43CT OT p y.D;RHTe CTbJI60Be HMaT H3T04HO CKJIOReHHe, CaMO 

B RaH-H3TOlJRaTa HM lJaCT ce Ra6eJIH3Ba ll04TH BepTHKaJIRO CKJIOReRHe, C KOeTO Ce 

HallO.D;06HBa aCHMeTpH4RO BeTpHJIO (<!>Hr. 4). 
3a llpOBepKa Ra Te3H xapaKTepHH oco6eROCTH llO OCTaHaJIHTe )KHJIH OT Cb­

lll,HH py.D;RO-MarMaTHlJeR CROll n arpOHKa Ca llOCTpOeRH H30JIHRHH Ra OJIOBRHTe 

Cb,ll;bp)KaRHH llO )KHJia 6 H H30JIHHHH Ita MOlll,HOCTHTe llO )KHJia 5 B nJIOCKOCTHTe 

Ra RaAJib)KRHTe BepTHKaJIRH llpOeKUHH. J130JIHRHHTe Ra OJIOBRHTe Cb,ll;bp)KaRHH 

llO )KHJia 6 o<t>opMHT Ra6oraTeRH yqaCTbUH, KOHTO B H3TOlJHaTa qacT Ha )KHJiaTa 
npHTe>KaBaT .D;06pe H3pa3eRO H3T04HO CKJIOReRHe, ,li;OKaTO B UeRTpaJIRHH yqaCTbK 

OKOJIO KOpeHRaTa 4aCT Ra py.D;HO-MarM3TH4HHH CROll CKJIOReHHeTO CTaBa 3alla,li;HO. 
B aana.D;HHH <t>JiaHr llO Ra.D;Jib)KHara sepTHKaJIRa llpoeKUHH Ra )KHJiaTa py.D;RHTe 

CTbJI60Be Ca pe.D;KH, HMaT BepTHKaJIRa H XOpH30RTaJIHa HaC04eROCT H ca llO­

MaJJKH llO pa3Mep (<!>Hr. 7). 
3a H3HCHHBaRe CKJlOHeRHeTO Ra py.D;RHTe CTbJJ60Be H B llJlOCKOCTTa Ha llOC­

Jie.D;HaTa rOJJHMa )KHJia OT T03H py.D;HO-MarMaTHlJeR CHOil 6Hxa CbCTaBeRH H30-

·JIHRHH Ha MOlll,ROCTHTe llO RaAJJb)KHaTa BepTHKaJlRa npOeKUHH Ha )KHJia 5. J1360-

pbT Ha MOlll,HOCTHTe KaTO HaH-Ha,ll;e)K,ll;eH llapaMeThp Ce ,li;HKTyBa OT rOJJHMaTa 

,lJ.bJJ604HRa Ha OKHCJieRaTa 30Ha, B KOHTO OJIOBRHTe Cb,ll;bp)KaHHH ca OTHOCHTeJJHO 
3aBHWeRH, a UHHKOBHTe CHJlRO 3aRH)KeHH nopa.D;H H3BJIHlJaHeTO Ha UHRKa 3a,ll; 

KORrypwr e Ha py.D;ROTo THJIO. B llJIOCKOCTTa Ra py.D;RaTa )I{HJJa py.D;RHTe cnJI-

6ose ce xapaKrepH3Hpar, o6w.o B3ero, CbC aalla.D;Ho CKJioReHHe, Koero oco oeRo ce 

'3aCHJJBa 8 aana.D;RHH if <t>JiaRr. CaMo s ueRTpaJIRaTa if qacr OKOJIO KopeHa Ha py.D;­
HO-MarMaTHlJRHH CHOil ce MapKHpaT HHKOJIKO py.D;HH CTbJJ6a C H3T0t{H0 CKJIORe­

HHe. no TaKbB Ha4HR llO-rOJIHMaTa qacr OT py.D;HHTe CTbJJ60Be HMaT 3ana.D;RO 

CKJJOHeRHe - llO llOCOKa UeHThpa Ra KORUeHTpH4HaTa CTpyKTypa (<!>Hr. 8). 
3a H3HCRHBaHe xapaKTepa Ra opy.D;HBaReTO B llJIOCKOCTTa Ra HaH-HHTepeC• 

Mara no Maw.a6Rocr Ra opy.D;HBaReTo py.D;Ra )I{HJia 3 6Rxa llOCTpoeHH H30JIHHHH 

no•Raii:-.D;bJJ6oKo paaKpHrara if qacr- ,AeceH 6pHr". B raaH MepH.D;HORaJJHa )KH­

:na py.D;RHTe CTbJI60Be HM3T cesepHO CKJIOReRHe H B T03H CJiyqafl no llOCOKa KbM 

ueHTpaJJHaTa qacr Ha MaA)K3pOBCKaTa KOHUeRTPHtJHa crpyKrypa (<!>Hr. 9). 
Bb3 OCROBa Ha nOCTpOeRIHe H30JIHHHH Ra MeTaJIHHTe Cb,ll;bp)KaRHH H MOlll,• 

HOCTH BbpXy Ha,li;Jlb>KHHTe BepTHKaJJHH npoeKU.HH Ha RaR-Ilpe.D;CTaBHTeJIRHTe OT 
BCH"'KH H3BeCTRH py.D;HH )KHJIH s Ma.D;>Kaposo o6W.HTe xapaKrepHH qepTH Ra reo­

MerpH4HHH MO,ll;eJI Ha llpOMeHJI HBOCTTa Ha MeTaJIHHTe Cb,ll;bp)KaHHH Ca CJie.D;HHTe: 

I. 06orareHHTe yqacTbUH c OJIOBRO-Ul1HKOBH py.D;H H Ha6orareHHTe yqa­

cnuu C Me,li;HH py.D;H B nJIOCKOCTHTe Ha py.D;RHTe /KHJIH llO reoMeTpHilHHTe MO.D;eJIH 

Ca pH3KO ,li;H<t>epeRUHpaRH. nbpBHTe 3aeMaT rOpRHTe XOpH30RTH, a BTOpHTe -

.Cpe,l\HHTe H ,li;OJIHHTe XOpH30HTH rJiaBRO B U.eHTpaJIRaTa lJaCT Ra py.D;HOTO noJie llO 

CHJiara Ha KORUeHTpH4Hara aoRaJIHOCT B pa3BHTHeTo Ha MHRepaJIH3aUHHTa. Ero 
3alll,O py.D;HTe B MaA)KapOBCKOTO py.D;RO llOJie, KaKTO 110K33BaT .D;aHHHTe H OT OCTa­

H3JIHTe py.D;HH )KHJIH, He Morar .D;a 6b.D;aT C4HTaRH aa llOJIHMeranRH. 
· 2. ARaJIH3bT Ha pa31lpe.D;eneHHeTo Ha raJleHHTOBHTe H c<t>anepHTOBHTe py.D;K 

.fiOI<a3Ba e,ZJ.RO ReCbBila,ll;eRHe Ra py.D;HHTe CTbJI60Be 3a OJJOBOTO H UHRKa no Bep-
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THKaJlHHTe npoeKUHH, KOeTO MO.>Ke ,ll.a 6b,ll.e 06SICHeHO C <l>opMHpaHeTO Ha no-
3H~l!HTenHHTe HM l!aCTH B pasnHl!HH npo,ll.yKTHBHH CTa.ll.HH Ha MHHepanHSaUHSI. 

3. B nnocKoCTHTe Ha PY.ll.HHTe .>KHnH OT Ma.u..>KaposcKoTo py.u.Ho none ce Ha-
6e.nSisBaT TPH OCHOBHH THna PY.ll.HH CTbJI6ose no bM>n Ha cKnOHeHHe: HaKnoHeHH 
,ll.O 50°, XOpH30HTanHH H BepTHKan HH, KaTO C HaH-rOnSIMa ,ll.bn.>KHHa H HaH·,ll.06pe 
HS.ll.bp.>KaHH OT TSIX ca HaKnoHeHHTe PYJJ.HH c1'bn6oae, KOHTO saeMaT H no-ronSI­
MaTa nnow. OT nnocKOCTHTe Ha PY.ll.HHTe .>KHnH. 

4. XopHSOHTanHHTe H noneraTHTe PY.ll.HH CTbn6oae ce onpe,ll.ensn oT pasTaa­
pSIHeTo Ha HSKpHBeHHTe yqacTbnH no paspesa Ha PY.ll.OHOCHHTe HapyrneHHSI npH 
.ll.OMHHHpaHe Ha pasce,ll.HHTe .ll.BH.>KeHHSI no TSIX. ETo saiii.o H .ll.bn.>KHHaTa HM o6HK· 
HOBeHO He npeBHlllaBa aMnnHTy,ll.aTa Ha sepTHKanHHTe,ll.BH.>KeHHSI OKOnO 50-100m. 
B TOSH CMHCbn Te ca OTl!aCTH aHanorHl!HH Ha Te3H OT UeHTpan HHTe Po.u.onH. 

5. BepTHKanHHTe PY.ll.HH cTbn6oae, KOHTO ca HaH·Mano6poiiHH, ce onpe.u.enSIT 
OT pasKpHBaHeTo Ha H3KpHBeHHTe s nnaH yqacTbUH Ha py.u.oHOCHHTe HapyrneHHSI 
npH ,ll.OMHHHpaHe Ha OTCe,ll.HHTe ,ll.BH.>KeHHSI no TSIX, KaTO ,ll.bn.>KHHaTa HM B CbOT· 
BeTCTBHe C aMnnHTy,ll.aTa He npeBHlllaBa 20-40 m . 

6. HaKnoHeHHTe PY.ll.HH cThn6ose ce onpe.u.enSIT OT npeo6na.u.asaHeTo Ha 
cMeceHHTe OTCe,ll.-pasce,ll.HH TeKTOHCKH .ll.BH.>KeHHSI no py.u.oHOCHHTe HapyrneHHSI. 
0CBeH TOBa Ce <tJopMHpaT KaTO npasHnO no,ll. ,ll.eHCTBHeTO Ha HSIKOnKO e,ll.HOBpe­
MeHHO ,ll.eHCTByBaUJ.H <tJaKTOpH, a HMeHHO npeCHl!aHe, OT,ll.enSIHe HnH npHCbe,ll.HHSI­
BaHe Ha pasnHl!HH no Maiii.a6 PY.ll.OHOCHH HapyrneHHSI, Hano.>KeHH Bbpxy Me· 
cTaTa Ha paaKpHTH s nnaH HnH paspea H3KpHBeHH PY.ll.OHOCHH HapyrneHHSI. 

7. Haii·H3.ll.bp.>KaHHTe PY.ll.HH cTbn6ose ce cpopMHpaT oKono KopeHHHTe qacTH 
Ha PY.ll.HO·MarMaTHliHHTe cHonoae, s KOHTO ce Cbl!neHSIBaT HSIKOnKo HanpasneHHH 
PY.ll.OHOCHH pasnoMH H cy6aynKaHCKH ,ll.aii:KH, a Cblll.O OT,ll.enHH HHTpysHBHH rena, 
KaTo B THX PY.ll.HHTe CTbn6ose HMaT pasHonocol!HO cKnoHeHHe BbB BH.ll. Ha 
seTpHno. 

nocTpOeHHTe MaTeMaTHl!eCKH MO,ll.eJIH 3a Ha6niO,ll.aBaHaTa npoMeHnHBOCT Ha 
MeTanHHTe CbJJ.bp.>KaHHSI s Ma,ll..>KapoacKoTo PY.ll.HO none sae.u.Ho c ocTaHaJIHTe 
reonO.>KKH ¢aKTOpH Sa nporHOSHpaHe Ha HOBH opy.ll.SIB8HHH MapKHpaT HOBa Ha­
COl!eHOCT sa reonoronpoyqsaTenHH pa6oTH. no-6oraTH PY.ll.HH .>KHnH H PY.ll.HH 
cnn6ose s Ma,ll..>KaposcKoTo py.u.Ho none sepOSITHO cne,ll.aa ,ll.a ce OllaKsaT B rop­
HHTe XOpH30HTH, aHanOfHliHH Ha .>K:HnH 4, 2 H 5, KaTO npeJJ.CTaBHTenH Ha 6oraTH 
synKaHoreHHH HaXO.ll.HIII.a. BaraTH PY.ll.HH .>KHnH cne,ll.aa ,ll.a ce ThpCHT no BCHl!KH 
HanpaaneHHSI PY.ll.HH .>KHnH s HHTepsaJIHTe OKano KopeHHHTe qacTH Ha PY.ll.HO· 
MarMaTHl!HHTe CHonose. no-roneMH PY.ll.HH .>K:HnH H c no-ronSIM sepTHKaJieH HH­
repsan Ha opy.ll.SIBaHero cn.e,ll.sa ,ll.a ce ollaKaaT oKono neHTpanHaTa H llaCTHl!HO ce­
sepHaTa llaCT Ha PY.ll.HOTO none no cy6MepH.ll.HanHHTe H qacTHl!HO cy6eKBaTopHan­
HHTe HanpasneHHH, OKano KopeHHTe Ha PY.ll.HO·MarMaTHl!HHTe cHonose, nHneiiHo 
pasnono.>KeHH B CIO H C3 nocoKa. 
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ll>IU'. 5. Jri 30JJHHHH Ha yCJJOBHHTe UHHKOBH C'bA'bp>KaHHfl D TCrJIOBIIH 

HHHTe: 1·2·4·6:8·10-12-14) 
% ~~)XY 113JlJI'b>KII ll a epTH KaJllla npoeKUIHI 11a )f01JJa 4 (CTOiiiiOCTH n a 1130JIH· 

ll>Hr. 6. HaoJIHHHH Ha ycnoBHHTe Me.JlHH C'bAbp )KaHHll ~erJIOBHH % B'bpx\r Ha}.IJlb)Kll a acpntKaJJHa npoeKUHH Ha >KHJJa 4 (cToiiHocTn ua H30Jif\· 
IIMIITe: 0,5-1-2-3-4) I 

B. r e Jl H .n q eo - B'bpxy npoNeH.nHaocna ua .. 
en. HI D'JoJirepCK01'0 rco.noruqtCIIO A· BO, roA. XLI , 1111. 3 



fDHI'. 7. J.1 30JJHHHH 11<1 )'CJIOUHH're OJJOBHfl C'b,/\ 'bp>KaHHH I;! Tef.nOIIHH% B'bpXy iipOe l<llH!l CTOHHOCTH Ha HSOJIHHHHTe: Q- 1-2-4-6-8-IQ 

<Dill' . tl. J.130J111111111 11 a y cJJOIJIIHTC cpCJ~IIII MOU.I.II OCTH B'bpXy npOeKUHR Ha >KHJJa 5 (CTOHHOCTH Ha H30JJHHHHTe: 1-2-3-5-7-12) 



<I>Hr. 9. J130JJH HHH 11 3 ycnOBJIJ!Te OJIOBIIH C'bA 'bp>K31lHll B TerJJOBHH % B'bpxy H3)l.Jl'b>KH 3 nepTHK3JlH3 npoe K J.J.fiH Ha >KHJJ3 3 - .n,eceH 6 pHr (CTOI:i.HOCT H 
113 H30JlHHHHTe: 1-2-3-4-5-6) 
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