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BUSI JUISl PallMOHAJILHOTO HMCIOJIb30BaHUS BOJIbI M FapaHTUPOBAHHOTO 0OecnedyeHus BceX Io-
TpeOuTeneil Hy)KHbIM €€ KOJMYECTBOM.

BeiBoa. Ha ocHoBe HabOmogaeMbIX JI€KaIHbIX MPUXOAHBIX U PACXOJHBIX COCTABIISIO-
IIMX BOJHOIO 0ajlaHca UMEETCs BO3MOKHOCTh HAyYHO OOOCHOBAHHO ONPEAEIATh OPIUHATHI
JIMHWAH OTPAaHUYEHUS [T0Ja4M BOJIbI U3 BOJOXPAHWINILA B BEr€TALIMOHHBIN IIEPHOI.

Cnucox UCIoJIb30BAHHBIX HCTOYHUKOB
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MMPOLECCHI YBJAKHEHMUS B TEJIE
I'PYHTOBBIX IIVIOTUH U UX OCHOBAHUAX

Lenvto uccnedosanuil A615emMcs u3ydeHue NPoYeccos YIdd*CHeHUs 8 mejie 2PYHMOBbIX
NJIOMUH U 8 UX OCHOBAHUSAX. B c68:3u, ¢ uem Obliu npogedensl credyouue ucciedo8anus: usy-
YeHue Npoyeccos YBIANCHEHUs ePYHMA 6 meje 2PYHMOBbIX NIOMUH ¢ 86000HENPOHUYAEMbIM
OCHOBAHUEM U YGIANCHEHUs 2CPYHMA OCHOBAHUS B0O0OHENPOHUYAEMOU 2NYyXOU NIOMUHDbL.
Onpedeneno noie yenaxdcHenus meia niOMuHbl, CO2NACHO KOMOPOMY HEPABHOMEPHO U3MEHs-
IOMCsL PU3UKO-MeXaHuyecKue napamempsl yeiaxicHeHHo2o epyuma. Ilokazano pacnpedenenue
VBIAJNCHEHUsL NO CEYeHUI0 NIOMUHbL Yepe3 ONpeoesleHHble NPOMEXCYMKU 8peMeHU nocie 3a-
noHenuss 8epxneco ovegha. Onpedenss Gusuxo-mexanuweckue napamempol V8IaAHCHEHHO20
2pYHma 8 obnacmu niavl8yHa, NOAYYUIU 0ehOPMUPOBAHHOE COCMOAHUE U COOMBEMCMEYIoulee
emy pacnpeoeieHue U30IUHUL EPMUKATIbHBIX CMEUeHUl.

Kniouesvie cnoea: yenasxicnenue, cpyHmosas NJIOMUHA, OCHOBAHUE, HANPANCEHHO-
dehopmayuonnoe cocmosnue, SpYHm, PaA3NCUNICeHUe NeCcK08, NIbI8VH, UZ0IUHUSL, GIANCHOCHD.

JlanHas paboTa OATOTOBJICHA B paMKaxX MOJIOJISKHOTO mpoekTa «Kpurepuu 1ist oreH-
KA 0€30I1aCHOCTA OCHOBAHUS HU3KOHAIIOPHBIX IINIOTUH C YYCTOM BJIMAHUA AUHAMUYCCKHX
BO3aeHcTBUID [1].

Hpoueccm YBIIQXKHCHHA I'PYHTA B TCJIC 'PYHTOBLIX IINIOTHMH W B UX OCHOBAaHHUAX, OCO-
OeHHO HCPAaBHOMCPHEIC, ABJIAIOTCA (baKTOPOM, CYIICCTBCHHO BJIMAIOIIMM Ha HAIPSAXKCHHO-
nehOpMUPOBAHHOE COCTOSTHUE U CEHCMOCTOMKOCTh COOPY)KEHUH, BBI3BIBAIOIINM HX HEPaB-
HOMEPHYIO OCajKy, Aedopmarnuu u noBpexaeHus. [loaromy ydeT HepaBHOMEPHOTO YBIIaXK-
HEHUs TpyHTa B pe3yjbTaTe GUIbTPALMU Yepe3 TeNO IUIOTHHBI U €€ OCHOBaHUE U TpaHchop-
MalM IIpHU 3TOM €€ HaprDKGHHO-HG(bOpMI/IPOBaHHOFO COCTOSAHUA MPECACTABIACTCA Ba)XKHOU U
aKTyaJbHOM 3aJa4ei.

[Tepen npoBeneHMEM MCCIICIOBAHMA TIOCTABJICHBI CIIEAYIONIUE YCIOBUS: U3yYCHHUE TIPO-
LHECCOB YBJIAXKHCHHUA I'PyHTA B TCJIC T'PYHTOBLIX INIOTHUH C BOAOHCIIPOHUIIAEMBIM OCHOBAHUEM U
YBJIQKHEHUS TPYHTA OCHOBAHMSI BOJOHEIPOHUIIAEMON TTyX0i TIOTHHBL. O0e 3a1a4un peraroT-
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Csl YMCJICHHO METOJ0M KOHEUHBIX 3JIEMEHTOB C IpuMeHeHneM Metoaa Hpromapka. ToT MeTo
LIMPOKO PACIpPOCTPaHEH U MO3BOJISET MPOU3BOAUTH PACUETHI U UCCIIEOBAHUS IUHAMUYECKUX
3a/1a4 TEOPUH YIIPYTOCTH JIJIsl HEOJHOPOIHBIX 00MacTel pa3muuHoi KoHpurypammu [2].

CHayana pacCMOTPUM MPOILECCH YBJIAXXHEHHsS] TPYHTa B TeJ€ TPYHTOBBIX IUIOTHUH
C BOJIOHETIPOHUIIaEMbIM OCHOBaHueM. lIpexne Bcero, onpezensercs moJie yBIaXHEHUs Tela
IUIOTUHBI, IPU 3TOM HEPABHOMEPHO M3MEHSIIOTCS (PU3HKO-MEXaHUUYECKUE IMapaMeTpbl YBIaXK-
HEHHOro rpyHTa. [lo mosyuyeHHbIM JaHHBIM HAXOJUTCS pacnpezeneHue koddduurenTa 3amna-
ca MPOYHOCTH B CEYCHHUH TUIOTUHHI [3].

VYpaBHEHHE COCTOSIHMSI, OIUCHIBAIOIIEE 3aKOH OOBEMHOTO Ae(POpMUPOBaHUS I'PYHTa
C YYETOM YBJIQXKHEHMUSI, [IPE/ICTABISACTCS HEJTMHEHHBIM 3aKOHOM, CBSI3bIBAIOLUM IIOJHOE J1aB-
nenue P u o6beMHYyI0 nedopmanuio 0 :

P=K (0)0,

" pCIaKCAllMOHHBIM YPAaBHCHHUEM COCTOSAHHA I'PYHTA IPHU CABUT'OBOM I[G(I)OpMI/IpOBaHI/II/I B BHUJIC:

ds; de,
S; + T 5 +A,8,; =2G; eij+TeE ,

rae K, —Moaynb CxaTus:
K ({)=K_exp(a, -(1-1)))),
rae K, —Moayib 0ObEMHOIO CXKATHs;

[, — mapamerp, XapakTepU3YIOLMI CTEIIEHb YBIQ)KHEHHOCTH IPYHTA:

(o]

®
I, =—,
O‘)sat

e ® — TeKylas BIaXHOCTh FPYHTA;

©,,, — BIQKHOCTb, COOTBETCTBYIOILAS IIOJTHOMY 3aIlI0JIHEHHIO ITOP TPYHTA BOJIOM;
1 .
5= — BpeMs peJlaKkCalliy CIIBUTOBOTO HAMPSKEHUSI TIPU MOCTOSTHHOM AedopManin
Yshs
CJIBHTA;
2 = 2GgA
1 = B
U

G,(I,)=G, exp(o;-(1-1))),
rae G, —MOJIyIb CIIBUTA TPYHTA;
o, , 0.; — 0e3pasmepHbIe KO3()OUIMEHTHI, XapaKTePHU3YIOIINE CTEIEHb U3MEHEHUS COOT-

BCTCTBYIOIIUX MCXAHUYCCKUX XAPAKTCPUCTHK IMPOCAAOYHOIO I'PyHTA, ONIPCACIACMBIC 110 PC-
3yJibTaTaM OIIBITOB;

T, = L BpeMsl perakcaluu JeBuaTopa JedopMaluu Mpu MOCTOSHHOM CIBUTOBOM Ha-
Hs
MPSHKEHUH.
VYkazaHHass Mojenb J1eOPMUPOBAHMSI C YUYETOM YBIIQXXHEHHOCTH TPYHTOB MOXKET
ObITh MCIOJIb30BaHA MPHU CTAaTUYECKUX pacyeTax HaIpsHKeHHO-1e()OpPMHPOBAHHOIO COCTOS-
HUS IPYHTOBBIX MAaCCUBOB, KOTJIa BJIaKHOCTb I'PyHTa He IpeBbliiaeT 3HaueHu ® = 3040 %.
KoneuHo-311eMEeHTHAs TUCKpeTH3anusl paccMaTpUBaeMOM 3aJadd IOJIy4aeTcs B pe-
3ynbTare pa3OueHus: paccMaTpuBaeMon 001acTh Ha KOHEUHbIE 3JIEMEHTHI TPEYroJbHOM (op-
MbI (pUCYHOK 1) ¢ nHelHO annpokcumanyen GyHKIUN yBIaXKHEHUS] BHYTPHU AJIEMEHTA!
o (a+bx+cy).

2s
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Pucynok 1 — KoneuHo-3j1eMeHTHasi AUCKPETU3ALMS
MONEePEeYHOro ceYeHUsi TPYHTOBO MJIOTUHBI

B pe3ynpraTe KOHEYHO-DIEMEHTHOW IHCKPETH3AIMH Ul HECTAllMOHAPHOUW 3a1aun
0 pacIipesieliecHHH BJIaTy TI0 BCEi 00IacTH B pe3yibTaTe MaKCUMAIBHOTO YBIIQ)KHEHUS YaCTH
CBOOOJTHOM TIOBEPXHOCTH TOJYYaeTCsl CIEAYIOas pa3pemaromnias cuctema auddepeHimaib-
HBIX YPABHEHUN:

[C]g{w}ﬂH]{w} -0, (1)

IJIe MaTpULIbI [H ] u [C ] MIOJIy4alOTCsl B pe3yJbTaTe 00beIMHEHUS SIEMEHTapHbIX MaTpHIL 110 [3].

Pemenue nosryueHHo# cuctembl auddepeHnuanbHbIX ypaBHeHui (1) gaer oTBer Ha
IIOCTaBJICHHYIO 33/1a4y O PACIpeesIeHMY HECTAL[MIOHAPHOTO I10JIs YBJIaXKHEHUs 00JacTU B 3a-
BUCHMOCTH OT BpeMeHHU. [{J1s1 ee perieHus UCIoIb3yeTcsl aJrOpUTM, KOTOPbIl OCHOBaH Ha Me-
tone Heromapka c pasnoxkenuem OQyHKmMiA o(f, +T) U W(¢ +71T) B psapl IO CTENEHIM
T-11ara UHTErpUPOBAHUS, MPUBOAAIIUM K pa3pellatollell cucteme anreOpanyeckux ypaBHe-
HHUM OTHOCUTENBHO (DYHKIUH YBIAKHEHHSA O, :

[A]{wm }: {BH }’
re [4]= 1]+ [CB
(ar)

o, ., T .
(P} =[C] %{g—lj{m +5(§—2]{wi} ,
rae {o,}, {®}, {®,} — Haiinennble Ha IpeBLIYIIEM MAre MO BpeMeHH (BYHKITHS YBIAKHEHHUS
U €€ IIPOU3BO/IHBIE.

OnwucaHHBI aITOPUTM, HCIIOJIB30BAaH B PEUICHUU 33Ja4d O PACIpPOCTPAHCHHWU BIIATH
0 TeJTy TPYHTOBOM TUTOTHHBI 110 BPEMEHH TIPH 3aTI0JTHEHUH BepXHEro Obeda.

Kaptuna pacnpeneneHus TUHUN YBIaXXHEHHOCTH 3aBUCUT OT BPEMEHHU 3aMaunBaHUs,
AQHU30TPOITHOCTH CPEIbl, OTIPEACISIONEH CKOPOCTH (PUIBTPAIIA B TOM HJIM WHOM HaIlpaBJie-
HUM B Pa3IMYHBIX YaCTSIX COOPYXKCHHsS, a TaKKe OT YYUTHIBAEMBIX T'DAaHHYHBIX YCIOBHMA
B OCHOBaHHH.

Ha pucynke 2 moxa3aHO paclpeieieHHe YBIaKHEHHUS [0 CEUCHHIO IUIOTHHBI Yepes
OTIpe/ieNIEHHbIE MPOMEXYTKHA BPEMEHU MOCJe 3aloJHEHHs BepxHero Obeda. 3HaueHus: Kod3(-

¢uimentos duibrpatmu: k, = 20 m/cyr; k, = 1 m/cyr. Menbluas CKOpOCTh (QUIbTpALUH

10 BEPTUKAIU 00YCIIOBJIEHA CHI)KEHUEM MPOIMYCKHONW CIIOCOOHOCTH IPYHTA B BEPTHUKAIbHOM
HaIpaBJICHUU BCIIEACTBUE €ro YIUIOTHEHHUS IOJ JIeHCTBUEM COOCTBEHHOTo Beca. WHIEKCH
Ha M30JIMHUAX YBJIAKHEHHOCTH Ha pHUCYHKe 2 o3HadaroT Majoe (w=0,1), ymepeHHoe
(0 =0,2) u cunpHOE (® =0,3) yBIOXXHEHHE TPYHTA B COOTBETCTBYIOIICH OOJACTH TIJIOTHHBI.
W3 pucyHka 2 BUJTHO, YTO ¢ TE€YEHUEM BpeMeHHU (opMa U30JIMHUM MpHoOpeTaeT XapaKkTepHbIil
JUTSI KpUBOM JIETPECCUH BU/I, HE MEHSIOIINICS B TalbHENIIEM (PUCYHOK 2, 2, 0). YBIaKHEHHUE
IPyHTa IUIOTUHBI CIOCOOCTBYET YBEIUYEHUIO BA3KOCTU IPOHUKAIOIMIEH B HErO >KUIKOCTH.
[ToaTroMy npu ucnosib3oBaHUM MeToja HbproMapka HaMM yduThIBaJICAd Takke Ko3dduuueHt
BSI3KOTO TpeHus. [lonmydeHHble B 3TOM ciydae M30JIMHUM yBIaxxHeHus depe3 120 cyr oT mMo-
MEHTAa 3alloJIHeHUs BEpXHero Obeda mpeacTaBieHbl HAa pUCYHKE 2, e. KoapduimeHr Bszko-
CTH, IPOIOPLMOHAIBHBINA CKOPOCTH PAaCIIPOCTPAHEHUS BJIaru, IPUHAT paBHbIM U = 0,5.
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PucyHnok 2 — PacnpocTpanenne H30JIMHUI YBJI2)KHEHHOCTH €O BpeMeHeM (a—0) U
k03¢ punuenTa npouynoctu K (e) npu 3anoiHeHHOM BepxHeM Obede

[TonyueHHble KapTUHBI pacCIpPEEIICHUS MOJIEH YBJIaXXHEHHOCTU AEMOHCTPUPYIOT, YTO
B MOCJIOMHO YIJIOTHSIIOLIEMCS] TPYHTE BBICOKOTO COOPYKEHHUS C TEYEHHEM BPEMEHH yCTaHaB-
JUBaOTCsA QUIBTPALMOHHBIE TOTOKU. Tak, N30JIMHUYU YBIIAXKHEHHS CO BPEMEHEM OXBaThIBAIOT
LEHTPAJIbHBIE YYAaCTKU OTKOCA, MPUOIMKas M30JIMHUU K U3BECTHBIM KPHUBBIM JICTIPECCHH.
Bnusinue rupocTaTMuecKoro JaBjieHUsl Ha OTKOC IPU 3all0JIHEHHOM BEpXHEM Obede yBenu-
YUBAET MPOYHOCTh BEPXOBOro oTKoca. OO0 3TOM CBUIETENLCTBYIOT PE3YyNbTAThl pacipeese-
Hus kod¢ppunuenta npoyHoct K, 3HaueHne KOTOPOro MpeBbIIIAET €AUHUILY TPAKTUYECKH 110
BCEH BBICOTE BEPXOBOIO OTKOCA (MCKIIOYEHHE COCTAaBJISET HeOOJbIIasi MpuUrpedHeBast 30Ha
HaJ YpOBHEM BOJbl), B OTJIIMYME OT HHU30BOTO, Ha OOJbIIed yacTu KoToporo 3HaueHue K
MeHnbuie 1. Bo3Hukaromumii qepuuT rTupoCcTaTHYECKOTo JaBJICHUS Ha BEPXOBOM OTKOC IpH
PE3KOM CHW)KEHHUH YPOBHSI BOJbI, OCOOCHHO €CIM 3TO MPOUCXOJUT MHOTOKPATHO, MOXKET
MIPUBECTH K BBIIOPY IPYHTA HA 3TUX YYaCTKaX.

Tenepb mepexoauM KO BTOpOH 3amaye (mpoueccam YBIaKHEHUS IPYHTa OCHOBAaHMS
BOJIOHENIPOHUIIAEMOM TJyXOW IUIOTHHBI). ['pyHTBI OCHOBaHMSI IUIOTHHBI MOJ JEHCTBUEM
(GUIbTPAIMOHHOTO MOTOKA HACBIIAIOTCS BOJIOW. BomoHackIieHHbIE TPYHTHI OCHOBAHUS I1JI0-
THHBI, €CJIM OHU HE IJIACTHYHBI, CIIOCOOHBI Pa3KXMKaThCs MO/ IEUCTBUEM JTMHAMUYECKUX Ha-
IPY30K, BO3SHHMKAIOIIMX NPU 3EMIIETPSICEHUSIX, B3pbIBax, APyrux ¢opmax BUOpauuii U ynap-
HBIX Harpys3kax. PazmumKeHHIO IECKOB U WJIHCTBIX OTJIOKEHUN CHOCOOCTBYET BO3HUKAIOILEE
npu BUOpauuu U30bITOYHOE [TOPOBOE JABJICHHE U yMEHblIeHUE 3()(PEKTUBHOTO HAIPSHKEHUS,
YTO BEAET K CHI)KEHHMIO IIPOYHOCTH, NOTEPE HECYILEel CIOCOOHOCTH, IPOcaJKaM I'PYHTOB U
OCaJIKe OCHOBAaHMS IUIOTHHBI. PazKuKeHHbIE NECKH B pe3yJbTaTe ACUCTBUS BHEIIHUX CHII
npeBpamiarTcs B IbIBYHHI [4]. TLIbIByHBI — 3TO ciabbie, HEYCTOWYUBEBIE MOPOJIBI, TPEOYIO-
1€ CIIEeLHUAIbHBIX METOJIOB BEACHUS CTPOUTEIBHBIX PA0OT U CHEIHAIbHBIX MEPOTIPUATHI 110
o0ecreyeHn0 yCTOWYMBOCTH coopyxkeHuil. Kpome 3Toro, mpu u30bITOUHOM YBIIaXKHEHUU
IpyHTa J100ble ciabble (HEYCTOWYMBBIE) TPYHTHI MOTYT MEPEHTH B IUIBIBYHHOE COCTOSIHHE.
[ToaToMy MIBIBYHBI MPEACTABISAIOT COOOW OOJBIIYI0 ONACHOCTh MPU BBIMIOJHEHUU DPAOOT
B CTPOUTENBCTBE THIPOTEXHUYECKUX COOPYKEHUI U MHOTHE aBapuM U pa3pyIICHUs CBA3aHbI
MMEHHO C 3TOU MpoOJIEMOH.

Jlyia pelieHusi OCTaBJICHHON 3ajjaud CO3/laHa pacyeTHas MOJENb CHUCTEMbI «IUIOTH-
Ha — HEOTHOPOTHOE OCHOBAaHMEY (PUCYHOK 3).
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Hcxonuble TaHHBIE CHCTEMBI: | — TUIyXasl INIOTHHA, 2 — TUTBIBYH, 3 — OCHOBaHHUE

PI/IcyHOK 3 — PacueTHasi MoJieJIb CHCTEMbI «IIJIOTHHA — HEOAHOPOAHOEC OCHOBAHHUE»

PU3MKO-MEXaHUYECKHE MapaAMETPhI INIyXOW IUIOTUHBL: E = 17¢* MITa, p =2500 Kr/M;
(DH3HKO-MeXaHMYeCKHe mapaMeTpbl rpyHTa ocHoBanus: E = 15¢° MIla, p = 2500 kr/m’; du-
3UKO-MEXaHNYECKUE TapaMeTphl I'PyHTa IUIbIBYHA: E = le’ MITa, p =2000 Kr/n.

Omnpenensst puU3MKO-MEXaHMUECKUE MapaMeTphbl YBIAXXHEHHOIO TpyHTa B oOnactu
IUIBIBYHA TPU Pa3IUYHbIX 3HAYeHMsIX yBiaxHeHHocTH (® = 10, 20 u 30 %), nomyuum nae-
(OpMUPOBAHHOE COCTOSIHME U COOTBETCTBYIOLIEE €MY paclpe/lelIeHue U30JIMHUN BEPTUKAIIb-
HBIX CcMelleHud (pucyHok 4). 31ech mHoka3zaHo 1e()OPMHPOBAHHOE COCTOSIHHUE, KOTOpOE
CO BpeMEHEM IMPHOOpETaeT CUCTEMA «IJIOTHHA — HEOJHOPOJHOE OCHOBAHUE» MPU HEPABHO-
MEpPHOM YBJIaXKHEHUHU. TepMUH «HEpaBHOMEpPHOE» NPHUMEHEH K 00JIaCTU OCHOBAHHUS, IO-
CKOJIbKY YBJIQ&)KHEHHUE €r0 Pa3JIU4YHBIX IUIACTOB, COCTOAILIMX M3 CYNECH, IECKa, CYIJIMHKA U
JPYTUX TPYHTOB, IPOMCXOAUT C PA3IUYHBIMU CKOPOCTSIMH, T. €. HEPABHOMEPHO.

a) 0)

a — ucxoaHoe Heneh OpMUPOBAHHOE COCTOSIHUE; 6 — cimaboe yBinaxHenue (o = 0,1):
1) —0,30 mm; 2) —0,22 mm; 3) —0,15 mm; 4) 0,0 MMm; 6 — cpenHee yBinaxHenue (@ = 0,2):
1) —0,4 mm; 2) 0,3 mm; 3) —0,2 Mm; 4) —0,1 MM; 2 — CHIIbHOE YBJIaXKHEHHE 00JIACTH ILIBIBYHA
(o =0,3):1)-0,70 mm; 2) —0,52 mm; 3) —0,35 mm; 4) 0,17 mm

Pucynok 4 — JlepopmupoBaHue co BpeMeHeM MO/IeJIH CHCTEMbI
«IJIOTHUHA — HEOTHOPOHOE OCHOBAHHE)» B pe3y/ibTaTe HEPABHOMEPHOI0 YBJIAsKHEHUS

JIns pemieHusi UCIONb3yeTcsl alTOPUTM, OCHOBaHHBIM Ha meToae HproMapka, Kak u
B MPEIBIAYIIEH 3a1a4e.

Pe3ynbTarhl moka3pIBaloOT, YTO 00pa30BaHME IUIBIBYHA 3HAYUTEJIBHO HCKaXaeT 00-
JIacTh IPEUMYIIECTBEHHO JIEBOM YacTH, TJIE pacloIOKEHa IecyaHas 30Ha.

Cnucox UCIoJIb30BAHHBIX HCTOYHUKOB

1 Kpurepun Ji1s orieHKH 0€301acCHOCTH OCHOBAHMWST HU3KOHAIMIOPHBIX TUIOTHH C YIETOM
BIUSIHUS JUHAMHAYECKHUX Bo3aercTBuil. — Tamkent, 2015. — 74 c.

2 3enkeBud, O. K. Metoa koHeuHEIX sneMeHTOB B TexHuke / O. K. 3enkeBuu. — M.:
Mup, 1975. — 542 c.

3 XycanoB, b. D. Mogenu nedopMupoBaHHs JIECCOBOTO I'pyHTa NPHU YBIAKHEHUU.
Opnnoocnoe nepopmuponanue / b. 3. Xycanos // IIpobnembr mexanuku. — Tamkent, 2004. —
No 6. — C. 31-36.
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T'UJIPOJIOTMYECKHUN U THIPOXUMUYECKHUHA PEXKUMBI
KOJIUIEKTOPHO-JIPEHAKHBIX BO/JI, BHAJTAIOIINX
B AUJAPO-APHACAMCKYIO O3EPHYIO CUCTEMY

B cmamwe npedcmaenena odbwas xapaxmepucmuxa 2uopoiocuiecko2o U SuOpoxumMuye-
CKO2O PeAHCUMO8 KOJUIEKMOPHO-OPEHANCHBIX 800, @nadarowux 8 Audapo-Apracaiickyro 03epryio
cucmemy, NPUBOOAMCA AKMYANbHble C8e0eHUsl 00 00beMax U MUHEPAIU3AYUU OAHHOU cucme-
Mbl, @ Maxice 0armesi peKOMeHOAyUU NO COXPAHEHUIO dMO020 NPUPOOHO20 0OBEKMA.

Kniouesvie cnosa: eudponocuveckutl u 2uOpOXUMUHECKUL PeNCUM KOJLIEKMOPHO-
OpeHadicHbIX 6800, Atidapo-ApHacatickas o3epHas cucmema, MHO20JeMHUe USMEHEeHUs PACXO-
008 U MUHEPATU3AYUU BOObL.

KomnekropHo-apeHaxHbIe BOJbI 0a3UCOB SIBISIFOTCS CJAEACTBUEM YIYUIIEHUS MEIHo-
PaTUBHOTO COCTOSIHMSI OPOIIA€MbIX MAaCCUBOB, IOATOMY K HUM HPUBBIKJIN OTHOCUTHCS C IO-
3ULMH MEIMOPATUBHBIX TPeOOBaHMIL: ObIIIO HEOOXOAMMO TOJIBKO OTBECTU HY)KHOE KOJIMYECT-
BO MUHEPAJIM30BAaHHBIX BOJ U3 0a3ucoB. Ho B HacTosIee BpeMsi, KOrjja OXpaHe OKpYyKarolen
Cpelbl ¥ palloHaIbHOMY HCIOJIb30BAaHUIO MPUPOJHBIX PECYpPCOB yaemseTcss 0oJiplliee BHU-
MaHue, 3T NO3UIUH JIOJIKHBI ObITh IEPECMOTPEHBI.

B nocnennue rojipl BAMSHUE CYLIECTBYIOIIETO 00beMa KOJIJIEKTOPHBIX BOJ| CTAHOBUT-
Csl BCE 3aMETHEE: YXYAIIAeTCs XUMUYECKHI COCTaB pEYHbIX BOJI, BO3PACTACT UX MUHEpan3a-
nus. DTU BOJBI 3aCOJISIOT MACTOMIIHBIC YroJbsi U HEKOTOPBIE O3epa, Hampumep Anmapo-
Apmnacaiickyto cucremy o3zep (AACO) [1-3].

l'unponoruyeckuii U TUIAPOXUMHYECKUNA PEXUMBI KOJUIEKTOPHBIX BoJ CpeaHeasuar-
CKOTO pernoHa mMayio uzydeHsl. OJIHaKO JaHHBIA BOIPOC YPE3BbIUANHO BAXKEH JUIsI HAPOJHOTO
X03s1iicTBa, 0COOEHHO ISl uppuranuu. Vcnonb3oBaHue KOJUIEKTOPHBIX BOJ JUISl OPOIICHHUS,
MIPOMBIBKM M JPYTUX XO3SIMCTBEHHBIX HYXJ HEBO3MOXXHO 0€3 yCTaHOBJIEHHSI 3aKOHOMEPHO-
CTE! WX BOJIHOTO W COJIEBOTO pexuma. BaxkHo oOnamate nHpopmarmeil He TOIbKO 00 00be-
Max U KauecTBE KOJUIEKTOPHO-PEHAXHON BObI, 00pa3yroleicss BHYTPU TOTO WJIM UHOTO Up-
PUTaLIMOHHOTO paiioHa, HO U O XapaKTepe paclpeesieHus 3TUX MoKa3aTelell B TeUeHHe roja.
Ha npumepe nHaubosee m3ydeHHbIX KOJUIEKTOpoB CpenHeil A3uM, HECMOTPS Ha Pa3IUyHbIC
BHYTPUI'OJIOBbIE U3MEHEHUSI MUHEpAIU3alMU BOJ, HAaMHU OBbLIO BBIJEIEHO JBa THUIA TUIPOXHU-
MHUYECKOTO pexXUMa 3TUX BOJ:

- MUHEpaJIU3alys BOJbl MEHSAETCSl 00paTHO MPONOPLHUOHAIBHO U3MEHEHHIO €€ Pacxo-
7ia, 3TOT TUII HAOIIOAAeTCs MPAKTUUYECKH BO BCEX KPYIHBIX KoJiekTopax CpenHeit Asuu;

- MUHEpaJIU3aIKs BOJAbl MEHSETCS MPSAMO MPONOPILUOHATILHO U3MEHEHHUIO pacxo1a BO-
IIbl, TO €CTh C YBEJIMUEHUEM pacxoja BOJAbI €€ MUHEpaIU3alysl OBBIIIACTCS, BTOPOU THUIT Ha-
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