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0 TIEPEPABOTKE 11PEBHEr0 PE.NbE¢A ropHblx CTPAH 
qETBEPT|/|I.|~Hb|M OJIEILEHEHI/IEM 

PasTa .NeJ1HHKOB B . ropax HanpaBJ1eHa FJIHBI-IbIM o6pa3om Ha pacmupelnie 
,0o.ne11H14xoBb1x noHnx<eHuF1 Ha cxnouax xpe6ToB, npe>K11e B'C€1IO apo3nonnblx 
JIOJIHH. B sHaqHTenbHo meubmeil CTSUCI-IH OHH npo14aBonslT TJ'IY6I*IHHO€ P3C"l.TI€- 
Henue. O6 STOM CBI/I116T€JIbCTIBYIOT coxpaunnumecsl Ha CKJIOHBX xpe6ToB cryne- 
HPI ,npennero oporeHHoro, a morna H Jlooporenuoro penbetba, IIO,llB8PIIU.II'I€CH 
HHT€HCHBHOMY qeTBepTp1qH0my oneneHeHnw. K3}KL3H P13 pa3Bu'rbIx Ha cxnone 
xpe6Ta cryneneii-noBepxHocTe1?1 BblP3BHHB3l-IHH 51B.r1m1acb CH3'-I3Jl3 o6u.u1m, 
a 3aTem MECTHHM 683PICOM SPOBHOHHOFO H 3K3aPaLI,l4OHHOI"O pacqneneuusl Bblllle- 
pacnoJr|o>xeH~HbIx SJ1eMeHTOB penbecba H, Taxmvx o6pa3om, IIPGTIHTCTBOBZJTH 6onee 
I`JIY6OKOMY HX pacrmeneunro. 

OAHHM H3 OCHOBI-lbIX METOILOB u3yqerlnsi HeoTeKToHuqecKo1`& cTpyKTypb1 
ropnbIx coopy>KeH141'71, Kax PIBBCCTHO, HBJIH QTCSI auanua 11eq)opmaLLm'i1 pasuo- 
BO3PHCTHbIX noBepxHocTe1?1 BBIPEBHHBHHHH, K8K ,ZIOOPOII€HHbIX, Tax H oporen- 
HbIX. B CBHSPI c STHM BcTaeT Bonpoc O coxpaHHocTu STHX noBepxHocTe1`& B 
Bblcoxoropnblx O6J13CT5lX, nozmeprmuxcn aK3apauI»1oHHo17'1 o6pa6oTKe qeTBep- 
THqHbIMI*I .r1eAHHKaM14. HeKoTopb1e HccJ1e,rLoBaTe.nr1 c1mTa1oT, qT0 .r1eAHI4KU 
I`IOJI HOCTbIO moryT yH1»1qTo>K1»1Tb 11peBHui'1 penbe¢. Tax, E. M. Illep6aKoBa 
(1965, 1968) H B. A. PacTBopoBa (1973), OCHOBBIBHHCB Ha MaTep14a.nax no 
KaBKa3y, nnmyT, qT0 B OC€BblX qacTslx HHTSHCHBHO HOIIHPIM HIOULPIXCH top 
,upeBH14e YIOBEPXHOCTH BbIPaBHHBaHUH HOJII-lOCTb}O yH14qTox<eHb1 rnnuuanbno- 
HUBaJ1bHb1M1»1 npoueccamu. STO yTBepx<,ueHue npuBo11,uT K 3aHH>KeHmo 
(OMOJIO}K€HHIO) Bo3pacTa penbecba H nani K COOTB€TCTBYIOI.U,I/IM BbIBO,l13M 
no ucTopun pa3B14Tus1 cTpyKTypbI ropnoro coopy>KeH1451. 

HH . y KOTO H€T COMHGHHH B TOM, qT0 nennnxn np0143B011s1T Becca 
aqaqnemusnylo patTy no npeo6pa3oBa1~m1o ropuoro penbeqna, npno6peTa1o- 
mero B KOHeqHOM more aJ1bn141I51cK141`51 o6.m4K. BmecTe c TeM Bonpoc 06 
UHTeHCHBHOCTH PI xapaKTepe ne1IH14KoBo1'71 SKSHPHLLHH B Hacromuee BPBMH 
usyqeu €I.Ll€ He110CT3T0qH0. CYI_I_l€CTBYIOT npoTHBopequBbIe T0LIKH 3P€I-IHH Ha 
patTy J1e11HUKOB (MapKoB, 1941, Jlyuc, 1955). OAHH I4cc.ne11oBaTe.nu 
cq14TaIoT, qT0 neflnuxu COBGPUIHIOT orpomuyro P33PYI.IlI*IT€JIbHYIO pa6oTy, 
co31LaBas=1 r.ny6oK14e ,UOJ114I-IbI H HHbI€ cbopmbl penbeqna, it To pasTa HX BO 
mHorom npeBocxolu4T patTy per. Llpyrne, HanpoTuB, no.naraloT, quo .nen- 
HHKH He B COCTOSIHHH YI-IH'-ITO}KHTb 11a>Ke MGJIKHS HepoBHocTn penbecba. 
Cornacno Tp€Tb€l8l Toqxe 3P€I-IHH, pa6oTa JIGILHHKOB cBo11uTcs1 B OCHOBHOM K 
yBe.nuqeHHlo paHee CYlll€CTBOB3BIIII/IX HepoBHocTe1`& B 1I,HI/IU.13X 9PO3I/IOHHbIX 
HOHHH. . 

MaTepuaJ1, noJlyqeHHbli'1 Hamm npn cTpyKTypHo-reomopqnonornqecxnx 
HCCJI€1IOBHI-IPIHX B paiilouax Tnub-UlaH51 H Ha I`Iamupe, l'IO3BOJII$l€T BbICKH33Tb 
onpenenennoe 'éynqlenue O xapaKTepe 14 UHTeHCHBHOCTH .ne,aHHKoB0§'1 
SKSHPHILHH, a TaK}K€ O coxpaHHocTn H BO3MO}KI-IOCTI4 peKoHcTpyKuuH ILPCB- 
HHX noBepxHocTei51 BblP3BI-IPIBHHHH B P8l8IOH8X HHTCHCHBHOFO 11eT8epTnqHoro 
OJI€1I,€H€HHH. . 

B KaqecTBe npumepa paccmoTpum TypKecTaHcKni8 xpe6eT. STO- H€OI`€H- 
'~I€TB€PTH'-IHHH aHTuK.nnHaJ1bHas1 cK.na11Ka OCHOBHHHH (no T€PMHHOJIOIIPIH 
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C. C. Ulynbua, 1948) c no forum ceBepHblm H 6oJ1ee KpyTb1m 1ox<Hb1M 
Kpbmbnmn, OTHOCI/IT€JIbHO c.na6o Hapymennan P33PbIB3MH. COOTB€TCTBYIO~ 
mail et xpe6eT BbITNHYT B cy6umpoTHom Hanpanneunu H I`IOBbIIII8€TCH C 
2000 M Ha sanalle 110 5500 M Ha BocToKe. B BocT011H01'71 qacT14 xpe6Ta, Halm- 
HHH C maccuBa ropbl I-IHPbHX, pa3BnTo mouluoe COBP€M€HHO€ o.ne11eHeH1»1e. 
Ulnpoxo pacnpocTpaHeHb1 Lu4pK14 14 Kapbl, 3HIIIOJIH€HHbL€ cHerom, qwlpnom H' 
JIBHOM, no IIOJIPIHHM cnycKaIoTcs1 J1e,ZLHHK14. H€KOTOPbI€ H3 HHX 11ocTuraloT B 
,nanny 10 ICE. Ha IO}KHOM CKJIOH€ xpe6Ta Haxo11s1Tc51 HCTOKH onnoro H3 
Kpynneilmux B ABHH COBP€M€HHbIX JI€11HI*IKOB-3€P3BI.I.I3HCKOIIO, 1IJIHH3 
KOTOPOIIO 11ocT14raeT 26 KM. 

Ha cxnoHax Typxecrancxoro xpe6Ta, Kax u Bcex ,zlpyrnx xpe6ToB 
THHb-IlIaHS1, 0TLIQTJIHB0 BblPH)K€HbI cTyneHu, I`II)€lICT3BJIHIOI].I.H€ C060I8I 
P33HOBO3P3CTHbI€ oporenuble noBepxHocTH Bb1PaBH14BaHHS1, C KOTOPbIMH 
COIIIP5{}K€HbI yxonnmue B rJ1y6b xpe6Ta cTyneH14 9PO3HOHHbIX BP€3OB 
(puc. 1).  STD noBepxHocTu coxpauunucb numb cbparmeHTapHo. B 6onb- 
MHHCTBe CJIYqa€B HM cooTBeTcTBy1oT BbIIIOJIO}K€HHbI€, HHOF113 YllIJIOIll€HHbI€, 
y11acTK14 rpe6He181 rnaBHoro H 6oKoBbIx Bo1Lopa3LLe.noB xpe6Ta (KocTeHKo, 
1970, MaKa OB 14 ,a ., 1973). p p 

OporeHHbIe I'IOB€PXHOCTH BbIPaBHHBaH14H q)opm14poBa.nucb H nonsepra- 
JIHCb pacqneneumo B npouecce POCTH TypKecTaHcKoro HOJIHHTHH Ha upo- 
TM1<eH14H Bcero s a n a  HOB€I8II.U€IIO I`OPOO6P33OBHHHH, H a q u n a n  C noagnero 
o.m4ro11eHa. 1'IpoBe1LeHHb1e CI'I€].I,H3JIbHbI€ reoMopc1)oJ1or1411ecK14e HCCJIEILOBZHHH 
o6J1acT14 co11.neHeH14s1 TypKecTaHcKoro IIOIUIYITHH II <I>epraHcKoi'1 BI73lIHHbI 
HOBBOIII/I.1II/I 11aT14poBaTb Bo3pacT pa3B14TbIx 311ecb noBepxHocTei51 Bb1PaBHHBa- 
HHH. H3H6OJI€€ ,zlpeBHue 9J1eMeHTb1 penbeqaa npe1LcTaB.r1eHb1 P€JIHKT3MI/I 
me3o3o1'71cKoro neHenJ1eHa C BO3BbII.I.I3IOIlI,IfIMI/ICH Hall HHMH ocTaHuamH, TaKe 
pem»1KTbI ycTaHoBJ1eHb1 B Bocroquoiil qacwl xpe6Ta Ha OTMSTKHX OT 4000 go 
5500 Jo (B sanalzuofif qacru xpe6Ta STOT II€H€TIJI€H orxonan 143-H011 nepe- 
KPbIBaIOIIlHX ero oT.uo>KeH141`& BepxHero meta H naneorena Ha BbICOT3X 
1000-2000 m) . 

l`uncomeTpHqecK14 Hume (3700-4800 m) pa3B14Tb1 paHHeoporeHHa':1 
noBepxHocTb Bb1PaBHHBaH1451 H 3PO3HOHHbI€ Bpe3bl, KOPP€JIHTHbI€ Kpacno- 
LLBeTHO1?'1 TOJIU.l€ MOJIHCC OJIHIIOIl€H-P3HH€MHOH€HOBOIIO Bo3pacTa. Sra 
HOB€PXHOCTb MO}K€T 6b1Tb BOCCT3HOBJI€H3 B HPHCB0H0B0H qacTu xpe6Ta. 
Ha yqacTKax OTP!/ILl8T€JIbHbIX yunynnuuii mapHHpa M€llHCK.TI8lIKH oHa 
o6pa3yeT rpe6eHb I`.TI3BHOIIO Bo11opa311eJ1a. 

Eye HHS{€ Ha CKJIOHHX xpe6Ta, a T3K}K€ Ha BOlIOP33lI€Jl€ 3ana1LHo171 
qacTu xpe6Ta P83BHTbI q)parmeHTb1 noBepxHocTH cpeJ1HeM14oueHoBoro B03- 
pacTa. Ee runcomerpnqecxoe IIOJIO}K€HH€ I/I3M€HH€TCH OT 3200 M Ha sansone 
ILO 4100 M Ha BOCTOKG. B HI4>KHeP'1 qacTn CKJIOH8 xpe6Ta Bbme.ns1eTcs1 
<<JI€CTHI4I1a>> 6OJI€€ MOJIOLBIX HP€IlIIOPHbIX apo3nonno-11eHy1LaLu4oHHbIx H 
HKKYMYJIHTHBI-lbIX noBepxHocTe1>'1 BblP3BHHB3HI*IH H Bpe3oB, B TOM qncne 
L1eTBePTH1IHb1X Teppac P- 3epaBmaH Ha IO}KHOM CKJIOHE H IIPOJIIOBI/I3JIbHbII8I 
mneflq) Ha ceBepHom CKJIOI-IC. Bce STH HOBGPXHOCTI4 B pa3.n14qHo1l51 CTQIIGHH 

Inpa3pymenblz B 3anaI1Ho1'71 1IaCTI4 xpe6Ta npeumyulecTBeHHo 9PO3HOHHbIMH, 
a B BocT011H0171 qacTu H 9K3apauHoHHb1MH npoueccamu. 

COBPGMGHHHH cHeroBas1 rpanuua B TypKecTaHcKoM xpe6Te H3XO11HTC;1 Ha 
BbIcore 3900-3850 M Ha ceBepHom PI 4200-4000 M Ha IO}KHOM cK.noHax 
(LlaBbu1oB, 1952). B cpe11HeM 14 no311Hem n.nell51cToueHe oHa cnycxanacb 
3HaqHTe.r1bHo HH}K€. THKHM o6pasom, HHB3JIbHbI€ npoueccbl H SKSHPHHHH B 
qeTBepTH11Hoe BP€MH HBJIHJII/ICb, 011eB1411Ho, 011H14mH H3 OCHOBHHX q)aKTopoB 
Aenynauun B0CT0qH()]'7} q3QTH TYPK€CT3HCKOIIO HOILHHTI/IH H pa3pymenna 
II eBHero P penbequa. 

Henocpe11cTBeHHb1e I`IOJI€BbI€ H86JIIO,H€HIfIH, I43yqeH1»1e aspoqyoTocHnmKoB 
H aHa.1m3 CSPPIH I[€TaJIbHbIX reo.rloro-reomopqaonoruqecxux npoqnnneli 
BbIHBHJIH PH11 HHT€P€CHbIX oco6eHHocTef'1 pa:-3BHTn51 9po3HoHHo-9K3apauuoH- 
Hblx npoueccos. I/ICCJICHYH pacqneHeHue l7p€lIopol"€HHollo neHen.neHa 
TypKecTaHcKoro xpe6Ta, HeTpy,uHo 3ameTnTb, To ,z1HHma Lu4pKoB H KapoB 
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Put. I.  CooTHou1eH14e npeamax no BepxHocTei8 Bb1PaBH14BaH14H 14 J1e11~H14KoBb1x qnopm B Typxe- cTaHcKom xpe6Te (IO>KHbI1l$1 THrob-Ulanb) A-n.naH, B--coBmeu1eHHb1e npoqnnnn no Bo11opa311e.r1bHomy rpe6Hlo (AB) H no Annuly' 11oJmHb1 omero H3 npuroxon p. 3epaBulaH (AC). I _cbparmenrbl 11peBHe1?1 npenoporeunoir ITOBCPXHOCTH Bb1paBHI4BaHns1 ( p P g ) .  <I>parmeHTb1 Apenrmx oporennblx noBepxHocTei'1 Bb1paB- HHBHHHH H 9`po3I4oHHo-AeHy,z1auI4oHHb1x Bpe3oB: 2_-onnrouen-paHHemHoueHoBoro Bo3pac~ra,. 3-cpemzemuouenonoro Bo3pacTa, 4_n.nHoueH-paHHenJ1eF1cToueHoBoro Bo3pacTa (N2_Q1)- LIeTBepTuqHb1e.spo3noHHb1e, sposnonno-aKKymy.nnTnBHb1e H aKKYMY.NHTHBHb1e Teppacbx p. 3e- paBu1aH u ee np14ToKoB: 5 _cpe11Hennei'1c'roueHoBb1e, 6 _ n  o311Hen.ne171c'roueHoBb1e, 7_-co- BpemeHHas=1 no171Ma H pyc.no p. 3epaBu1aH, 8_9po3noHHo-11eHy11auHoHHbIe PI spo314oHHHe~ ycTynbl H cK.noHb1 melly cTyneH51mn pe.nbecpa. l`Iepern6b1 npo,zLo.nbHoro npoqannsiz 9_H1 .ue11HHKax, I0 -B  pyc.nax 6oKoBb1x npnroxon p. 3epaBmaH, II_.ne11Hnxn, I2_Lmpxn n 
xapbr, I3_.nnnun npo¢1>n.rIei'1 



crporo npuypoqenbI K 1LBYM ypoBHslm. He6o.nb1u14e no pa3Mepa M Kapbl 
pacno.rlaraloTcs=1 npamnqecxu Ha ypoBHe 3TOIIO I`l€H€IllJI€I-18, cJIa6o BP€33HCb 
B Hero. Bones Kpynuble Kapbl H uupxn, BMeu1a1oLuI4e Hepe11Ko nepeMeTHble 
.nenHuK14, Taxue, Kax IO.n,uaLu, <1>epHay, Bagucb 14 Ap., Bpesaubl B mpeg- 
0poreHHbI171 II€H€1'IJI€H 110 ypoBHs1 paHHeoporeHHo1>'1 (Pg-N1) noBepxHocTu 
BblP3BHI'IB3I-IHH. I'Ioc.ne11Hs1s1 HBJIHBTCH, TaKUM o6pa3oM, 6a3ucom ax3apauuu. 

Llupxu H Kapbl, pacqnensiroulne pauueoporeuuyxo noBepxHocTb Bb1paBH14- 
BHHI/IH, aHaJIor14qHb1m o6pa3om Bpesanbl B Hee ,to ypoeusi H14x<ecJ1e,z1y1oLue1>'1, 
muouenosoii cTyneHn. I'IocJIe,z1Ht1s1 x<e 14s'be,ueHa Her.r1y6oK14mI4 H Heu1upoKHM14 
xapaMH. 

Taxl/1m o6pa3om, ,z1peBHue noBepxHocTu BblP3BHI/IBHHHH, oépasyromue 
cTyneH14 Ha CKJIOHHX top, cJ1y>KaT 6a3ncamu .ne11H14KoBo1F1 ex3apauuu. 
Ho mepe Toro, Kax Lmpxn H Kapbl npu Boer BP€33HHPI 1LocTHraJu»1 3TOIIO 
633PlC3, Hauuuanocb PIX P3CII.IHP€HH€, CKJIOHbI HX npHo6peTanu xapaKTepHbI1?1 
BorHyTbI1'31 npoqmnb. B npouecce sTore pacmnpenua nocTeneHHo yuuqro- 
}K8JICH nepB14qHb11l51 penbeqa ,zlpeBHux noBepxHocTe1'?1, HO IIOJIHOCTbIO noBepx- 
HOCTH He paspymanucb. Hoqru noBceMecTHo OT HHX OCTHJII/lCb 6oJ1ee HUH 
Renee o6m14pHble qJparmeHTb1, npe11cTaBJ1H1ou114e .rII460 ocTpoBep1u14HHbIe, 
J1u6o yn.rloLueHHble rpe6H14 I`JI3BHbIX H 6OKOBbIX Bo1Lopa311eJ1oB. STO CBHSHHO, 
n0-B141114moMy, c TeM, qT0 r.ny6HHa pacq.neHeH14H T012 Hnu I4Hoi'1 cTyneHu 
penbeqna B O6LU,eM cnyqae orpauuqeua ypoBHem H1»1>Kepacno.11ox<eHHo1`& 
HOB€PXI-IOCTH, KoTopa51 HBJIHQTCS1 M€CTHbIM 633HCOM ,rLeHy,zlauu14 H ocTaeTc51 
HM, no KPa1IF1HeP'1 mope qacTuqHo, u B TOM cnyqae, Korlla cyulecTByloT 6o.nee 
monollble I/I 6o.nee Husxue cTyneH14 -~<<.uecTHI4ub1 npe;Lrop141'&>>_ 

Anam/13 npononbubIx npoqauneli ILHHLLL 6oKoBblx npuToKoB peK 3epaBmaH 
H Cblpllapbsl, umelomux B CBOHX I/ICTOKZX 11oJmHHb1e H KapoBble JIGHHHKH, 
T3K}K€ noATBep>K11aeT oTme11eHHyIo Bblme OCO6€HHOCTb. Hpolzonbuble upo- 
qaunu J1e1LH14KOB H I1HI4U1 TporoBblx ,zmonuu cTyneHqaTb1 (puc. l ,  B). I`Ip14 
STOM OK33bIB8€TCH 33KOHOM€PHbIM, To BbI1'IOJIO}K€HHbI€ HX oTpe3Ku Haxo- 
11HTCH Ha ypoBHs=Ix 11peBHux OPOII€HHbIX noBepxHocTe1`& BblP3BHHB3I-IHH. 
I7eper1»16b1 }Kg npollonbnblx npoquunelfi Ana 11PeBH14X H COBP€M€HHbIX TporoB, 
o6o3HaqeHHble .ne11onaAaMH, oTBeqa1oT COOTB€TCTBYI'OI.LlI'IM nepem6am CKJIOH3, 
P83H€JIHIOLl1HM Ty HUH HHY}0 noBepxHocTu BblP3BI-IHBHHHH HJIH Bpesbl. 
TaKUM o6pa3om, J1e,0H14KI4 KacKa11aMu H14cna1La1oT HUH Hucnatlanu B npom- 
JIOM C o,aH0181 nosepxnocrn Ha Apyrylo. Tax, CIIYCKHIOTCH, Hanpumep, coBpe- 
MeHHb1F1 3epaBLuaHcKu1?'1 .ne,z1HuK H MI-IOllH€ lnpyrue .Ne1LHI4KI4 T51Hb-LHaHS1. 

l'Io1Lo6Hb11`& xapaKTep HM€€T cTyneHqaTocTb, HUH MHOIIOHPYCHOCTb, HUP' 
KOB H xapoB. Hcnonb3oBdHHe 3TOllO npnsuaxa K3K noKa3aTenH mHoroKpaT- 
HbIX o.ne1LeHeHn171 Tpe6yeT noaTomy HOIIIOJIHHT€JIbHbIX o6ocHoBaH14I>'1. To me 
canoe CJI€llY€T cKa3aTb OTI-IOCHT€JIbHO ycTaHoBJ1eHuH l7OJIO}K€HPlH CH€IIOBbIX 
FPHHPIH B oT1LeJ1bHb1e .ne,aH14KoBbIe SIIOXH, KOTOPbI€, Kax npe11noJ1araeTcH, 
npoxozmnnn Ha ypoBHe AHH111 uupKoB HJIH H€CKOJIbKO BbII].I€. C l1OJI€l1HHKO° 
BbIMH CTYIIQHHMH CKJIOHOB MO}K€T 6bITb CBSIBHHO H BO3HHKHOB€HH€ pI4reJIe171. 
Ho-Bu,0umomy, 6o.nbmas1 I x  qacTb, Kpome Tex, quo 3aBe1Lomo o6yc.noBneHb1 
Bblxo,uaMu KOP€I-II-IbIX ITOPOA, HBJIHSTCH He rem HHbIM, KaK P€JIIfIKT8MI/I ILPQB- 
HHX cTyneHeF1 CKJIOHOB, He yHuqTo>KeHHbIx JI€IlHHK8MPI, a numb Heauaqu- 
T€JIbHO Mo1Le.n14poBaHHb1x HMI/I. 3Ta moAem4poBKa BKJIIO*I3€T, B qacTHocT14, 
o6pa3oBaHue y no11,Hox<I4s1 cTyneHe1'71 Herny6oKHx 6o.nee HJIH meuee o61uup- 
HbIX sx3apauuouublx KOTJIOBI/IH, no11o6Hblx KOTJ1OBNHe 03. KbI3bIJIKYJ7b Ha 
xp. l'IeTpa I, H o6oco6.neH14e Tem camb11v1 1LocTaTo11Ho Kpynnblx pure.nell$1. 

Ho Bceiii B€POHTHOCTI/I, J1e11HuKoBas1 sx3apauun BbI3I:>IB8JI3 oTcTynaHne 
BHe1uHero Kpasi COOTBGTCTBYIOIHHX noBepxHocTe17'1 Bb1PaBH14BaHH51, O q € m  

KP3CH0)eqHB0 CBIfilI€T€.1IbCTBYIOT HX KOHTYPbI, noBepxHocTH norTH noBce- 
mecTHo B11a1oTcH <<3a.nHBaM14>> B I`JIY6b xpe6Ta HO 9po3uoHHblm H TPOIIOBbIM 
11o.1mHaM. Bnpoqelvx, Tahoe }Kg OTCTYIIHHHQ HM€€T recTo H B xpe6Tax, He 
noaBepraBmHxcH o.neJ_1eHeHH1o, B HaCTHOCTH Ha aarrane TypKecTaHcKoro 
xpe6Ta. I-IOCKOJIbKY JIei1HI4KH, Kax lIP HBI/IJIO, Hac.ne,z1yloT 9po3HoHHo-1LeHyAa- 
1J.HoHHble HOH14>KeHHH, MOX{I-IO, oHeBu1LHo, CHHTaTb, quo oTcTynaHHe KpomoK 
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oporeHHb1x noBepxHocTe1`& Bblpasnnsannsa so cqeT .neLLHuKoBo1'51 3K33P3I_II*IH 
3HaquTenbHo meuse Ha6Juo1Laemo15'1 rJIY6I/1HbI <<3aJ]HBOB>>. 

FIp14ypoqeHHocTb AHHLL1 JI€ILHI/IKOBbIX uupKoB K H€Oll€HOBbIM CTYTIEHHM 
apo3uouuo-neuynauuouuoro penbeqna xapaKTepHa n ,Ann 11pyr14x xpe6ToB 
THHb-U.IaH51, a TaKe>Ke I`IaMupa. Tax, Ha ceBepHom cKJ1oHe KyHre13'I-A.naTay 
(CeBepHbu71 T51Hb-Illaub) B BepxoBbHx per '~II/IM-BYJIaK H OPTO-KaHH11bI 
nnocxue ,aHULLLa Tpex Kpynnblx uupxos P3CKPbIB3IOTCH Ha umpoxylo cTyneHb 
no3gluennuoueuoaoir noBepxHocTn, Bo3BblLu alouLeiFlci1 Henocpe1LcTBeHHo Harm 
BepxHe17I rpaHI4ue1'51 ceca.. Ho,z1o6Hylo }Kg KapT14Hy MO}KHO BI11LeTb noqTu 
noBcemecTHo u Ha Kupru3cxom xpe6Te (BepxoBbs1 peK Bypaua, Tanllbl- 
Bynax, TaKbipTop, KoKKo.nb, KeHTop, LIYHPYP, KapaKaTa H ILp.). Ha ceBep- 
HOM CKJIOHG xp. HeT pa I THKPIM 6a3ucom 9K3apaLLm4 HBJIHGTCH, Hanpnmep, 
CTyl7€Hb paHHenne13'1cTo11eHoBoi8 IIOBGPXHOCTH, KoTopa;{ P3CIIIOJIOX{€H3 Ha 
Bb1coTe OKOIIO 3000 M. Ha qTy IIOB€PXHOCTb P3CKPbIB3JIHCb PI qaCTHqH0 

norpe6a.nu ee cpeguenneircroueuosbIe, no311Hen.neP'1cToueHoBbIe H rono- 
11eHoBbIe JI€l1HHKH, o6pa3ys1 nopoii l1P €lIIIOPHbI€ .TIEHHPIKOBIJIG IIOKPOBbI. 
Ha Hell MO}KHO BcTpeTuTb H coBpeMeHHb1e nellunqxu, 6epyLu,I4e Hamano B 
uupxax, BP€33HHbIX B Bblmepacnonomeuubllii KpyTo1IF1 CKJIOH xpe6Ta. lluuma 
STHX u14pKoB HBHHIOTCH KaK 6b1 Henocpe,0cTBeHHbIm npo11onx<eHuem panne- 
n.ne1'?1cToueHoBo17'1 IIOBGPXHOCTH B I`JIY6b cxnoua, XOTH I/IM€lOT, HecomHeHHo, 
6onee Mo.no11o1'Z Bospacr. Hpexpacublm np14mepoM HBJIHSTCH pailou 
03. KbI3blnxynb (ceBepHb1P'1 CKJIOH xp. HeT pa I ) .  31Lecb, KaK H B HeKoTopblx 
llpyrux mecTax (nanpumep, Ha n.naTo Tynqax), oqeBI41LHb1 oueub I~I€3I-IH'-IH-° 
Tenable pa3Mepb1 axsapauuouuoro pa3pymeuusi 9T0171 noBepxHocTH. CY11H 
no MOP€HHbIM noKpoBam, qeTBepTuqHbIe JIGILHHKH .HPI6O BoBce He BbIXOIlTIJII'I 
as npellenbl paccMaTpuBaeMo1'71 cTyneHu (no11o6Ho coBpeMeHHoMy JIe11HUKY 
KbI3bIJIKYJIb), nuéo KpyTo Hucnallanu C Hee Ha Hn>Kepacno.no>KeHHbIe 
cTyr1eHH CKJIOHH no oT11e.nbHbIM BbIBO11$IIlI,HM KaHaJ1aM. B I`IP€,lI€JI8X IIOCJI€iI- 
HHX H 6b1J10 cocpe11oToqeHo 3aMeTHoe, HO HOCHBI.I.I€€ y3KoJ1oKaJ1bHb11l51 nuueé- 
Hblil xapamep paspyuleuue HMH 11peBHe1`& l`IOB€PXHOCTH Bb1PaBHHBaH14S1. OHO 
3aTpoHyJ1o numb 6poBKy 9T01?'1 CTYH€HH. ,Hauubli npumep noKa3b1BaeT CO 
Bceii O'-I€BPI11HOCTbIO JIOK3JIbHOCTb 11e1l&cTBu5I npoueccoa, paspymaloumx CKJIOH 
xpe6Ta, HUH, Hnaqe, aBToHoMHocTb pa3BnT14s1 T01?'1 HUH uuoil qacT14ln- CKJIOH3. 

Orclolla cJ e11y1oT NBa BbIBo11a: 1) CKJIOHOBbI€ npoueccbl, SPOBHH H 
9K3apauHH npHBH3aHb1 K M€CTHbIM CK.TIOHOBbIM 6a3HcaM H B 3Ha11HTeJ1bHOH 
nfepe HMH onpe1Le.r1H1oTcH, 2) J1e1LHHKH Tuna r1pe11ropHbIx H no11Ho>KH51 
CKJIOHOB (OHM MOFJIH O6Pa3OBbIB3TbCH H O6P83OBbIB3JIHCb Ha cTyneH51x 
<<npe1LropHo1'71 .1IecTHuub1>>) o6na11anu c.na6o1`& 9K3apam4oHHo1'51 CIIIOC06HOCTbIO. 

Hoc.ne11Hn1'71 Bb1Bo11 MO}KHO pacnpocrpauurb, Beposxruo, H Ha ropHo11oJmH- 
Hbre NeNHHKH, BO BCHKOM cnyqae Ha HX HPDKHI/Ie acTH, KOTOPbI€ np I4xoLL51Tc51, 
Kax npaBHno, Ha BbIIIOJIO}K€HHbI€ yqacTKH TPOII0BbIX 110.m4H, T. e. Ha TO HJIH 
I*IHbI€ cTyneHH 6onee ,ZLPGBHHX noBepxHocTeP'1, O reM I`OBOPHJIOCb Bbuue. 
Ha To YK33bIB3€T, Hanpnmep, cTpoeHHe Hu3oBbeB 11o.n14HbI p. Myxcy Id 
npollomxaroulero ee Bepxuero yqacrxa p. Cypxo6a. B 11aHHOM cnyqae 
oc06b11>'1 uurepec Bb13b1BaeT Kolvmnexc OTJIOl>KeH141l51, BbIIIOJIHilIOI.U,HX nepe- 
yrny6neHHy1o 1Lo.m4Hy, cbopm14poBaHue KoTopo1IF1 OTHOCPITCH Hamm K nepnoii 
IIOJIOBHHG nosfulero m1ei'1cToueHa (puc. 2) 1. 

B OCHOBHHHI/I BHHHMOFO paspesa STHX OTJIO}KeHp1i3i 3aneraeT Tonka 
T€MHbIX 6y0oBaTo-cepblx a.y1_l]}QB1»13J1bHb1X I`3JI€qHHKOB MOUlHOCTb}O OKOJIO 
50 M. Ha HHX c H€POBHbIM KOHTaKTOM 3a.ueraeT TOJII.U,3 cbJ11oB14or.nHunaJIbHb1x 
necKoB H I`3.H€qHHKOB xapaKTepHoro l'I€H€JIbHO-C€POIIO uBeTa. 1-IOCJI€l].HH€ 
BBepx HO paspesy CMGHHIOTCH Tonsil Mopeunoro MHTGPI/13.113, OTTO}K€l-IH 9IIO 
Ol1HHM H3 Kpynueiimux ropHo-1LoJmHHb1x JI€,ZlHI'IKOB-11P€BI-IHM MyKcy171c1'Hm 
JIGILHHKOM, ocTaTKoM KOTOPOIIO HBJIH€TCH coBpeMeHHbI1IJ1 JI€11HHK <I>eAqeH1<o. 

1 OTHocHTe.nbHo Bo:-spacTa STHX oTJ1o>KeH14i'x CYI.I1€CTBYlOT pa3.nHq.Hble Toqxn spenusl. Ho 
OHH He M€HHIOT cymecTBa P3CCMaTPHB3GMOIIO Bonpoca, 1'IO3TOMY Mbl Ha HHX He ocTaHaB- 

.m4Baemcn. 
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TaKHM o6pasoM, .nelxunx sanonnun c<bopMnpoBaBluy1ocs1 B nepnon mpeg- 
111ecTBoBaBmero M€X{JI€llHI/IKOBb5I I`JIY6OKYIO peqnyro ,ZIOJIHHY H 3aBep111I4.n 
aKKYMY.Y1;{THBHY}Q cTallmo ee PHSBPITHH, He yrJ1y614BLu14cb CKOJILKO-HH6Yllb 
33M€THO ,ZI3}K€ B oqenb pbxxnble no11cT14J1a1oLu14e OTJIO}K€HI4H npe,uu1ecTBy1o- 
Luux (bas PHSBHTHH 11om4HbI (MaKapoBa H Lip., 1977). Pe3y.nbTaTb1 >Ke ero 
6oKoBo1?i ax3apaunn, np1411aB1u14e ,uonuue Tnn14qHo TporoBbI1'51 o6.nHK, ,z1ocTa- 
T0qH0 oqeB1411Hb1. 

HTaK, pasTa JIGILHPIKOB, B TOM '-IHCJIE H oqeub KPYIIHbIX IIOJIHHHBIX, 
HanpaB.neHa I`JI3BHbIM o6pa3oM Ha pacmupeuue l1OJI€lIHHKOBbIX nOH14>KeH14E 
Ha CKJIOHHX xpe6ToB, npe>K/1e Bcero SPOBHOHHHX IIOJIHH. B 3Haq],IT€JIbH0 
meubmein CT€H€I-IH OHH I`IPOI'I3BOl1HT [`JIY6I*IHHO€ pacqneueuue. Bo BCHKOM 
cnyqae OHO orpaunqeuo ypoBHeM H1»1x<epacno.11o>KeHHo1IJ1 11peBHei& spo3uouuo- 
11eHy,zLauHoHHo1?1 cryneuu. 

Puc. 2. CTpoeHne nonnnbx 
p. Cypxo6 y ycrbsl p. Kbl- 

3bIJICY 

AJIJNOB14i'X p. Kblsbmcy: 
I - Bropoii nonoBnHb1 
no3,zlHero HJI€I8ICTOI.1€H3, 
2 - nepaoi/1 I`IOJIOBHHbI 
l`IO31IH€IIO nneucToueHa, 
3 - cbnrosnornnuuanbnue 
no311Hen.ne1'&cToueHoBble OT- 
.HO}K€HHH, 4 mopena 
no311Hen.nell$1cToueHoBoro 
BO3P3CT3, Kopeuuble no- 
po1Lb1: 5-me3o3oflcxue, 
6 - naneosoxfxcxue, 7 - 

pa3pbIBHbIe H3PYI1l€I-IHS 
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Bce BbII1I€PI3JIO}K€HHO€, no11Kpen.neHHoe MHoroqHcJ1eHHbIMu Ha6J11o11e- 
HHHMI4 B Apymx pa171oHax Tt1Hb-LUaHS1 H Hamupa, HOSBOJIHGT c,zle.naTb 
BbIBOIl O TOM, qT0 B cTyneHqaTom CTPOGHHH CKJIOHOB xpe6ToB 3aKnwqaeTcH 

H ycnoBHe COXP3H€HHH caMux cTyneHe1'21-1LpeBH14x 3JI€M€HTOB penbeqna, 
B TOM qucne B paiirouax, TIO11B€PIllI1I/IXCH HHTeHCHBHOMY l1eTBepTu11HoMy 
OJI€ll€H€I-II/IIO. Bo BCHKOM cnyqae P€JIHKTbI STHX cTyneHe1'71 ,aocTaToqHo 
muoroqucnennu, IIIHPOKO H noBceMecTHo pacnpocTpaHeHbI, qT0 IIOSBOJISIGT 
cy11HTb 06 OCHOBHbIX qeprax ,zLpeBHero penbecpa. Ka}K11a51 H3 coxpaH14B- 
IIIPIXCH Ha cxnouax xpe6Ta oporeuublx noBepxHocTe1'3 BblP3BHP1B3HHH B upo- 
uecce cBoero q)opMnpoBaHHs1 HBJIHJIZCB OCHOBHbIM 633HC0M 9PO3I/IOHHOFO H 
sx3apauuounoro pacq.rleHeHut1 aroro xpe6Ta. 3aTeM, IIO mope Aanbueflmero 
o6Lu,ero pacqJIeHeH1451 ropuoro coopy>KeHus1 PI cbopMupoBaHH51 6oJIee Mqno- 
llblx (B paccmaTp14BaembIx ycJIoBH51x H 6onee Huaxux) noBepxHocTeH 
BbIpaBHuBaH14s1, oHa npeBpauJ.aJlacb B mecTHb11?'1 6a3nc, He Tepsisumi, o1LHaKo, 
cBoero 6OJIbI.I.IOIIO, H€P€,Z[KO r.HaBeHcTByloI1Lero 31-I3q€HHH HO OTHOIIJGHI/IIO K 
BbIU.I€P3CHOJIO}K€HHOMY yqacrxy CKJIOH3. B STOM 3aKnwqaeTcH oqeub B3}K- 
HbIl8I ,HJIH npasunbnoro P€1I.I€HPIH paccMaTpHBaemoro H MHOIII/IX llpyIIHx 
BonpocoB reomopcbonoruu IIPHHLLHII aBToHomHocTu sposnouubIx H axsapa- 
uuonublx npoueccos B ropax, OIIPGHEJIGHHOH HX oTopBaHHocTH H H€33BI/ICH- 
MOCTH OT rJIaBHbIX 6a314coB ,aeHy,rLa111414. 
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ON THE ANCIENT MOUNTAIN RELIEF TRANSFORMATION 
BY THE QUATERNARY GLACIATION 

n. v. M A K A R O V A ,  v. 1. M A K A R O V ;  L. 1. S O L O V I E V A  

S u m m a r y  

The Tier Shan slopes reveal clearly steps which are fragments of orogenic surfaces 
of planation differing in ages and corresponding to erosion cuts which can be traces 
into mountains interior. Highest and oldest surfaces were repeatedly glaciated during 
Quaternary. The ancient relief was not however completely destroyed. It is accounted 
for by special features of the expiration process in mountains as well as by the fact that 
erosional dissection of each higher step is controlled by the base level position that is 
by lower step. Therefore the stepped structure of mountain slopes itself provides for 
conservation of the steps-the ancient topographic elements-everywhere, including 
heavily glaciated areas during Quaternary. 


