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B knuce Ha ocHose anaauda pe3yabTATO8 MHO20AETHUX™ 2AQ8-
HOLM 00PA30M OTE4eCTBEHHbLX UCCAeA08AHULL N0 MEXAHUKE MepP3AbLY
2PYHTOB8 YCTAHABAUBAIOTCA OCHOBHbIE 3AKOHOMEPHOCTU MEXAHUKU
Mep3AblX 2PYHTO8 KAK HAYKU U uX NPAKTUYECKUe NPUAONCeHUS no
0060CHOB8AHUIO MeTOO08 YCTOUMUBO020 CTPOUTEAbCTBA HA BEYHOMEP3-
AbLX 2PYHTAX.

[Iodpobro paccmarpusaroTca merodel onpedeseHus naApamer-
po8 chopMYysupOBAHHLIX BAKOHOMEPHOCTEL MEeXAHUKL 3amep3aro-
Wux, Mep3abix u OTTAUBAIOUWUX SPYHTOB U UCNOAL30BAHUE UX NPU
NPOeKTUPOBAHUL U PAcCHeTe OCHOBAHUL, HYHOAMEHTO8 U 3EMAAHLIX
COOPYNHCEHUL, B03800UMbIX HA BEUHOMEP3AbIX 2PYHTAX. ’

Pad pewenuil mMexanHuxku mep3abiX PYHTO8 TACYAUPOBAH, HO-
Mmo2papuposan u cHABUCEH YUCA0BLIMU NPUMEDPAMU.
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ITocsawaerca
CBETAOU NAMATU axademuxa
Baadumupa Aganaceesuna O6pyuesa

IMTPEAUCJ/IOBUE

B nacrosimeli kuure Ha Gase aHa/H3a Pe3YJbTATOB MHOTONETHHX HCCIELO-
BaHHUII (HH3NKO-MEXaHHNYECKHX CBOMCTB 3aMep3alOLIHuX, Mep3JBIX U OTTauBalOIHX
TPYHTOB H NPOTEKAIOIUHX B HHUX KPHOTEHHBIX INPOLECCOB YCTaHABJIMBAKOTCA 34-
KOHOMEPHOCTH MEXaHWKH MEp3JIBIX IPYHTOB KaK HAayKH H HX OCHOBHHe NPAKTH-
YeCKHe TMPHJIOXKEHHS.

3a copok Jer, MpOLIEAUINX €O BPEMeHH BHIXOAA B CBET nepBo# paboTH MO
MCCIC/I0BANNI0O MEXAHUYECKUX CBOMCTB MEp3JHIX TIpyHTOB (pa6oTa aBTOpa B
c6opuuke Ne 80 KETIC AH CCCP, 1930), u ocofenHo 3a mocieaHHE AecATHIIe-
THS, ONMYGJHKOBAH DAA CONMIAHBLIX MOHOTpadHH ¥ MHOTO paboT, CBSI3aHHHIX C
OTIE/IbHBIMH BONPOCAMH MEXaHHKH Mep3JbIX IPYHTOB. Tak, XOpOIIO H3BECTHHI
MOHOrpag)uH, BHeCIUHe H3BECTHHIH BK/aJ B CTAHOBJCHHE H pa3BUTHE MeXaHHKH
MEpSJIBIX IPYHTOB KaK HayKH: NepBasi KHHra 10 MEXaHHKe Mep3jhX IPyHTOB —
«Ocrosanus Mexanuxy Mepanvlx epynTo8» (H. A. InitoBrua u M. U. Cymruna,
Usn-so AH CCCP, 1937), «[Tpunyuner mexanuxy MepP3AbLX  2pPYHTOB»
(H. A. UpiroBuua, Usx-so AH CCCP, 1952), ynocroennast B 1950 r. Tocynap-
CTBEHHOH NMpeMHH «3a pa3pabOTKy OCHOB MEXaHHKH Mep3JbIX rpyHTOB»; «OcHO-
BbL MEXAHUKU NPOMEP3AIOUUX, Mep3Abix U oTTausarouux epyntoss (H., A. 1lu-
ToBHua M Ap., T. II, ri. 3 cBomHoro Tpyma «OcHOBH reokpuoJgorun», Han-so
AH CCCP, 1959): «Peoaoeuueckue ceodicrea u HecYwas cnocobHOCTb Mep3abix
epynros» (C. C. Bsaaosa, Usx-s0o AH CCCP, 1959), «Hccaedosarnue degopma-
yuil mepsavix epynross (4. I1 mokTopckoil nuccepranuu H. A. IlniToBHua, 1940).

Haxoneun, cienyer oTMeTuTh aHaJHTHUECKHE HCCIELOBAHHS IO peosorun u -
KOHCOMHAALHMHE MEp3/IbIX u oTTaMBaloWKX rpyntoB l0. K. 3apeukoro (rpymma
MeXaHHKH Mep3neix TpyHToB HWHocHoBaHuit), ony6aukoBaHHBE B ero JOKTOp-
CKOR juccepTauuu «Bonpocel Teopuu noadyuecru u KOHCOAUOQUUU 2PYHTO8 U UX
npakrudeckue npuroxcenuss (1971 r.) m B OTAEJBHBIX KYPHANBHBIX CTATbAX.

Ilo Temodusnke Mep3bIX B BEYHOMEP3JHIX TPYHTOB, peHIeHHS KOTOPOH CO-
BEpUIEHHO HEOOXOAMMBI 1JIs1 MPOrHO3a TAYGHH NMpPOTaHBAaHMS Mep3JBIX TPYHTOB,
a4 TO0 HUM ¥ OCaZOK OTTaHBAMOMHX IPYHTOB, BeCbMa BaiKHasi paboTa ONMyGJIHKO-
BaHa -I'. B. IlopxaeBsim «Teniosoe saaumodeiicteue 30anuii y coopymcenuil ¢
seuromepsavimy epynramus (Usn-so «Hayka», 1970).

Kpome Toro, mHTepecHbie Marepuabl conepxkat c6opHHKH paGor MTY:
«Meparotnoe uccaedosanuss (8 BHIYCKOB 3a 196]1—1968 rr.); «Marepuaavt
VIII Bcecorosnozo cosewanus no ceokpuosozuu» (8 BhHIIYCKOB, HAKyTck,
1966 r.); «Marepuasot cosewjanus-cemunapa no CTPOUTEAbCTBY HQA BEUHOMED3-
sotx epynraxy (20 suinyckos Kpacuosipckoro [TpomcrpoitHUWnpoexra, 1964 r.);
Cbopruru Hucruryra mepsrorosedenus Cub. ord. AH CCCP; Tpydo. BHHH-1
(Maranaun, 1961, 1963 IT.) B MHOrO OTJE/NbHBIX CTATEH B TeXHHYECKHX XYypHa-
J1ax, COCTABJISTIOMKX JHUIb 32 MOCAELHEE AECSTHJETHE GoJiee MATH THICSY IeYaT-
HBIX CTPaHHIL

Haxonen, B 1967 r. 661 onmy6aukoBan pasnen opuunnasbHEIX «CTpoHTENb-
HbIX HOpPM u npaBuiy (CHull II-B.6 — 66, o6beMom 3,2 neu. J1., «OCHOBaHuSA H
GyHIaMeHTH 3JaHUI U COOPYKEHHi Ha BEUHOMEP3JIEIX TPYHTaX») H K 3TOH Ke
rnaBe «Iloco6He 10 NpPOEKTHPOBAaHMIO» (COCTaBJEHHOE 0K, PYKOBOJACTBOM
C. C. Basosa u I. B. Tlopxaesa) o6bemom 14,3 meu. i,



KoHeuHO, M3JIOXKHTb CTOJh OOMIMPHBIE HAY4YHO-TEXHHYECKHE MaTepuajsl H
OXBATHTh JOCTATOYHO TMOJHO KPYr BOMPOCOB, 3aTPArWBaEMLIX MeXaHHKOH Mep3-
JBIX TPYHTOB, TIPH OTPaHHUEHHOM OOGBEMe KHHIH He NpeACTaBHIOCh BO3MOXKHBIM.
T105TOMY ecTeCTBEHHO, YTO HEKOTOphle BONMDOCH He CTOJb noJpOoGHO OCBELIEHH,
KaK STOrO XOTeJoch GH aBTOpY, M He BCE MOJIE3HbE BLIBOAM M3 HUX clesaHbl.

OMHAKO aBTOpP CUMTAET CBOEBPEMEHHBIM MpOAHAINSUPOBATDH OCHOBHBIE
peay/IbTaThl MHOTOJETHHX KaK OTEYeCTBEHHBIX, TaK H 3apy6exXHBIX HCC/IEeA0Ba-
i O MEeXaHWKE MEp3JbIX TPYHTOB B CBeTe HOBEHIIHX SKCIepHMEHTaJbHBIX 7
TeOpPeTHYECKHX NaHHHX M CHeJaTh o6LIHe BHIBOJABI, YCTAHOBHB 3aKOHOMEPHOCTH
MEXaHHKHM MEp3JBIX TPYHTOB, BaXKHbie JUIS TEOPHH H NPaKTHKH.

ABTOp (POPMYJTHDPYET TOJNBKO OCHOBHHE 3aKOHOMEPHOCTH H 3aBHCHMOCTH,
KOTOpHIe TO3BOJISIOT Pas3obpaThcsl B CJIOKHEHIIMX BOMPOCaX MeXaHHKH Mep3JbIX
rPYHTOB H OGOCHOBATb METOADI yCTOMYHBOTO CTPOHTE/IBCTBA COOpYXKEHHH Ha
BeqHOMEp3JHX TPYHTaX; IPH 3TOM H3naraercd, IJIaBHLIM o6pasoM, NPHHIUIH-
asbHasi CTOPOHA PacyeTOB H YIeJSeTCs MHOrO BHHMAHHA ¢usuuecko#i cTopoHe
MeXaHHYeCKHX MpOIECCOB, NMPOTEKAIOMHX B MPOMEP3AIOIIHX, MEp3JLIX M OTTaH-
BAIOMHX TPYHTaX, H HX aHAJTHTHYECKOMY OMHCAHHIO; KOHCTPYHPOBAHHE ¢yHna-
MEHTOB H JleTasbHAas DaspaGOTKa METOZOB NMPOM3BOLCTBA PaboT paccMaTpHBa-
jorcsi B Kypce «OCHOBaHHsI ¥ Q) YHAaMEHTHL».

CHeTeMaTHIECKOe H3JO0XKEeHHe MEXaHHKH MEp3JIBIX TPYHTOB NMOSBOJHT paso-
GpaThCA UHTATENsIM, HaydHHIM PaGOTHHKAM, HHXEHEpaM H CTYAEHTaM B OTpoOM-
HOH JIHTepaType MO MeXaHUKe Mep3JbiX IPYHTOB, UTO TAK BAXKHO A/ HHXKeHe-
POB-T€0JIOr0B, BeIyLIHX IOJeBble H3BICKaHHA /A CTpPOMTENbCTBA B 00JaCTH
pacnpocTpaHeHHsi BEYHOMep3JLlX TPYHTOB, H 0COGEHHO JJisi HHIKEeHEPOB-CTPOH-
TeJieli, UCIOJb3YIOIHX TaHHble MEXaHHKH MEp3JbIX TPYHTOB B CBOEfl NMpPaKTHKE.

3HaHHe 3aKOHOMEPHOCTEH MEXaHHKH MEp3JBIX TPYHTOB HEoOGXOAUMO H AJS
OlLeHKH (PHBHKO-TOJOTMYeCKHX SIBJEHHI H MpPOLECCOB, MPOTEKAIOMHX B npomep-
3QIOMIMX, MEP3JbiX H OTTAHBAIONIHX FOPHEIX NMOPOAAX; PacCMOTPEHHE STHX MpoO-
IleccoB He BXOAHT B 3afayH HACTOSILIEro TPYyAa, TaK Kak 3TO OLHA M3 npobyem
obuieil reoKpHOJIOrHI (Mep3JOTOBEleHNs), OCBellaeMoll B CrellHaJIbHBIX TPYyIax
(cm. nanpumep «O6ujee mepaaorogedenue» B. H. IocrosanoBa u B. A. Kyx-
psBuesa. Max-so MI'Y, 1967 u Zp.), KOTOpbIe B NAHHOH paboTe JIHIIb y4HTBIBA-
I0TCS, HO NOJAPOOHO He H3/1araloTcs.

HacTosmas KHMra COCTOHT M3 ABYX yactelt: | — obujerl — sKcnepumenTant-

_HO-TeopeTuyecKOl, W3jaraiolieli 3aKOHOMEPHOCTH MEXaHHKH MEpSJbIX TPYHTOB,
HCrob3yeMble KaK NPH HCC/eNOBAHHHM TEOKPHOJOTMYECKHX MPOLECCOB B MaccH-
Bax FOPHHX MOPOJ, TaK M NPHU OLEHKe MEep3JHX MOPOX B KAYECTBE OCHOBAHMH 4
cpeasl AJS Pa3NMYHOrO POAA HHIKEHEpHHLIX coopyxenuit, u 11 — npuxaiadroi,
IOCBSIIIEHHON pa3paboOTKe HAYUHbLX OCHOB YCTOUHUBOZO CTPOUTEALCTEA DASIHI-
HOro poja COOPYKEHHil (rpaXKIaHCKHX, MPOMBILIIEHHBIX, NOPOXHBIX H THApO-
TEeXHHUECKHX) HA 8E4HOMEP3AbIX ePYHTAX.

Pa6ora He TpeTeHAyeT Ha HCYEPINHBAIONHH OXBaT npo6JjeM MeXaHHKH
Mep3JIbIX TPYHTOB, a JIHIIb MOAHITOXHBAET H 06061aeT pesyabTaThl 3KCIEpH-
MEHTAJLHONO ¥ AHAJHTHUECKOTO HX HCCIELOBaHHS 32 MOC/IeHHE MPHMEPHO CO-
POK JIeT, 9TO INO3BOJSET yXXe B HacTosulee BpeMd C YCIEXOM HCIIONB30BATh
JLOCTHIHYTHIE Pe3y/bTaThl B MPAaKTHKe HHXKEHEPHHIX H3bICKAHHN H CTPOMTENbCTBA
B YCJIOBHSIX BEJHOMEP3JHX IPYHTOB.
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BBEOEHMWE

3aTpyliHeHHs] NPH BO3BEIEHHH COOPYXKEHHIl Ha BE€YHOMeP3JIbIX
rpydatax. B oOmupubix paiionax Cesepa u Cesepo-Bocroka CCCP na
IVIONIAH OKOJIO 11 MJIH. KB. KM U NMOUTH HA TAKOH 3Ke TJIOIIANH B opy-
rux crpanax (Cesepuast Kanana, Assicka) NOYBO-TPYHTH M BOOGILe
TOpHbIE TIOPOADI JIETOM OTTAHBAIOT HA HEGOJBbIIYIO MMIYOHHY (MPUMEpPHO
Ha 1—3 #), a ray6xe (mo 50—1000 #) HaxomsTCA MOCTOSIHHO (Beka-
MH) B MEP3JIOM COCTOSIHHH.

B coopyxeHusiX, BO3BONXMMEIX Ha BEYHOMED3JBIX I'PYHTAX 63 npu-
HATUSL 0COObLX, OTIMYHBIX OT OGBIYHBIX YCJOBHH, Mep u MeT0D08, BO3HHU-
KaloT COBEPIIEHHO HENONYCTHUMbIEe NedOopMaLHH, 3aTPYAHSAIOUIHE SKCIIIY-
aTalHIO COOPYXKEHHH U MPHUBOASIIME K HX NOAHOMY PA3pyuleHuro.

Mepaiible # BeYyHOMep3Jible TPYHTH BCJICACTBHE HAMHUAS B HHX JIbIO-
LEMEHTHBIX CBSI3€H IIPH COXPAHEHHH OTPULATEAbHOL TeMNEepaTypoL TPYH-
TOB SIBJASIOTCS JIOCTATOYHO INPOYHBIMH M YCTONYUBBIMHM TNPHUPOAHBLIMH
o6pasoBanusaMHA. OfHAKO TIPH NMOBHIIEHHH ¥ NOHHUMKEHHH HX TeMInepa-
TYpbl (laxKe B 06JIaCTH OTPHUATEbHBIX 3HAYEHUH TEMIIEpPaTyp) NpPOHUC-
XOMAT CYyuiecTéentble U3MEHeHUA CBOUCTB TPYHTOB, 4TO OGYC/AOBIMBAET
HeCTAOUNBHOCTb CEOLICTE Mep3AblX nOpod; TIPU OTTAHBAHUH JKe II0OPOBO-
o JIbAa CTPYKTYpHbIE JILJO-UEMEHTHBIE CBS3H JABUHHO Pa3pyIIAOTCs U
BO3HHKAIOT 3HAYHUTEJNbHbIE AePopMaluuy, NPUYEM CHILHOJbIUCTHIE Bed-
HOMEp3JIble TPYHTBI TIPH MBLIEBATOM M IJIMHUCTOM HX COCTaBe IpeBpa-
NIAIOTCSL B PA3XKUKEHHBIE MaCCHL.

JLast ManoBnaXkHEIX (CAa60AbAUCTHIX) Mep3JILIX I'PYHTOB OTTauBa-
HHe JI0OPOBOTO JbJla, pa3pymas JbI0-UEMEHTHEE CBSI3H MeXAy YacTHIA-
MH, yMEHbIIAeT YCTOHYMBOCTb CTPYKTYPBI, 3HAUHTEJNbHO YBEJHUHBAET
C)KHMaeMOCTb M BOAONPOHHUIAEMOCTb OTTASIBUIMX TPYHTOB M BO MHOTO
pas cuumKaer HUX NpouyHocTb. IIpw orramBanuu ke JbIHCTBHIX U CUJIb-
HOJNBAUCTLIX (TMEPECHIMEHHBIX JbA0OM) IPYHTOB HAGMIONAETCS JAaBHHHOE
paspyiienue HX CTPYKTYDHl, CKAauKoOOpasHoe H3MeHeHHe HNOPUCTOCTH,
PH 3TOM BO3HHKAIOT OBICTPO MPOTeKAalOlHe MeCTHble (B MeCTax OTTa-
MBAHHS) MPOCAJKH, 9aCTO CONPOBONKAAIOMIHECS BbLAABJIUBAHHEM pas-
KUMCHHBIX MacC OTTAsBIIErO IPyHTa B CTOPOHBI OT HATPYKEHHOH IO-
BEPXHOCTH (HalpHMep, H3-OA PYHIAMEHTOB COOPYKEHHUN).

ITpocadku siasniorest roaBuefiniei NMPHYMHON HEJONYCTUMBIX gedop-
Maluid COOPYXKEeHHUH, BO3BOAHMBIX Ha BEYHOMEpP3JbIX rpyHrax 6e3 mpu-
HATHS CHeNHA/bHBIX Mep NPOTHB MX OTTAMBAHHS B OCHOBAHHSIX COOPY-
JKeHUuH.

Ycrosus Bo3BefeHHs COOPYKeHUH B 06/1aCTH paclnpoCTpaHeHUs Bey-
HOMED3JIBIX IPyHTOB, ocobenHo Ha Kpaitnem CeBepe, mpeiacrasisiorcs
emnle GoJiee CJIOKHBIMH BCJEACTBHE IepPeYyBIAKHEHHOCTH, a B Mep3JIoM
COCTOSTHHH TIEPECHIEHHOCTH JIbAOM BEPXHHX TOPH30HTOB [OYBOTPYHTOB.
Ha puc. 1 nokasana Belemka, oTphiTast npu NPOBEEHUH I'PYHTOBOH H0O-
porn B pailoHe Annana, xapakTepusyomas nepeyBJaaK HEHHOCTh BepX-
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HIX CJ0€B IPYyHTa, BecbMa OCJOKHAIONLYI0 TPOU3BOACTBO 3EMJISIHBIX
paodor. Kpome Toro, KaK npaBuio, Ha IJ1yOuHE JIETHero oTTauBanud, T. .
Ha BepXHCH rpanuie BeYHOMep3J0il TOIH, Ha0d10a10TCsl TIepechlmet-
HLIC JIBbJOM TODH30HTHI, NpeBpallanluyecs NPy OTTaUBaHUN B Pa3kKi-
YKerHbie Macchl.

[Ipy NpOTAHBAHMU BEUHOMEPSJIbIX IPYHTOB B OCHOBAHHSX 3[MAHHI H
COOPVIKEHUH, KaK IOKa3biBaeT MHOTOJIETHssI NMPaKTHKa CTPOUTENbCTBA
Ha BEUHOMEP3JbIX TPYHTAX, BO3HHKAIOT 3HAUHTEJNbHBIE, 4aCTO COBEP-
IIEHHO HeJO0MmyCTHMBIE JedopMa-
nuu QyHIaMEHTOB N HalddyHIA-
MeHTHHIX cTpoenuil. Tak, no 1aH-
geim [1. 1. Bongapesa, mpousso-
TuBIIEM OOCJaeL0oBaHUs 3TaHUuH,
BO3BEIEHHLIX Ha BEUHOMEPSJbIX
rpynrax B I'. Bopxyre u Bopky-
TUHCKOM pailoHe, 0Ka3a/jaoCh, 4TO
okosio 809, snaHuil uMeaHd HeIo-
IycTHMble JdedopMaluu, B TOM
uHcae: CHJAbHO Ae(OpMUDPOBaH-
HbiX KAMEHHBIX (KUPTHYHBIX) —
78% (rosiHOE pa3pyllieHHe CTeH
nabmoganocy y 6%' 3maunui, a
HaJuyhe CKBO3HBIX TpeUlHH B
3ganuax —vy 67%); aepeBSHHBIX
pyOaenHbx — 759% u  JaepeBsaH-
upix kapracubeix — 90%. M3 unc-
Ja 00CcJel0BAHHBIX KaMEHHBIX
snanui 309% umesan 1edopManyu
KaTacTpouueckoro xapaxrepau
TpeboBasy HEOTNOXKHOIO KallHu-
TaJbHOTO PEMOHTA, a M3 yHcJa
nepessuublx 3gauuilt 50%' myx-
AJUCh B KamnTaJbHOM H Kallu-
Puc 1 Tlpoxaagka rpyHTosoil jcporu B TaJbHO-BOCCTAHOBHTEIBHOM pe-

}BLZf’if)HG BEYIIOMED3ABIX TPYHTOL MOHTeEe.

Ha puc. 2 noxasauno nedop-
MIIpOBanioe WIaKoOeTOHHOe 371aHAe KOTeIbHON IIAXThl ¢ HAKJIOHHB-
neiicst IBIMOBCH TpyOOi (BCJAEACTBHE HEPaBHOMEPHOH mpocaiku Ipo-
TasRIIero OCHOBAHHUS), a Ha PHUC. 3 — HONEPeYHbIH paspe3 1o 31aHHIO
W TOLLE TPYHTOB IO 3J1@HUEM C HAHECEHHeM IpaHHMUbl BEYHOMEDSJIBIX
rpviitos: navanabpoit (1945 r.) u yepes 2 roxa (ua 1947 r.) mocJae 2Kc-
Ivatauuy KOTeabHOH 0e3 MPHHATHS Mep IIC OTBOIY TeIllla, BhIAEJSIO-
qerncs 37anueM B TPYHT. B pesyibrTaTe HeNpasHAbHOTO YCTPOHCTBA
dyiiaventos (6e3 OTBONA TeIIa) BOSHUK/IX 3HAUHTENbHBIE nedopma-
il 31aHMs — 3a 2 roxa KOTJIBl ganu ocaiaky na 40 cm, mpocenn ie-
MeHTHble [104bl, 4 OeTOHHBI (yHHaMeHT AbIMOBOH TPyOBl BCICACTBHE
ero HepasHOMEPHOH OCaJKH BBI3BAN HAKJIOH TPYOBl K 3AaHMIO KOTEJb-
HOil, 4eMY COCOOCTBOBANO 0Gpasopanne HECHMMETPUUHOH «Yalld Ipo-
TauBaHUg» TPYHTOB IOJ KOTEJIbHOM.

—
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Puc. 2. JedpopmMaunu 1miakoGeTOHHOrO 3HaHHS KO-
TeJbHOHA IHAXTHI
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Puc. 3. «Yama NPOTaUBAHHUA» MEP3JILIX FPYHTOB B OCHOBA-
HHUH XOTEeJbHOH:

! — HaceINHOW TrpyHT; 2, 3, 6 — DPa3JIHYHbIC CYIJIHHKH; 4 — cyllech:

9 — MEJIKO3€DHUCTHIH MeCOoK; 7 ~ JHH3BI Jdbia; 8 — rpanuna BedHO-
MeD3/bIX TPYHTOB —— HayaNbHAs U uepes 2 roja




[Tpumep 3HAUUTEAbHLIX HepaBHOMEPHbLIX OCALOK, BBI3BABIINN (OJIb-
[ige TPEUHHbl B NOJY 3[AaHus, NPUBEIEH Ha PHC. 4, roe mokasaHo BiY-
TpPeHHee MOMelleHHe OJHOTO U3 3MLaHHH peifo3aBona B moceske Awua-
NBIPL, IOCTPOEHHOTO 6€3 ydueTa CBOACTB CHIAbHOJILAUCTBIX BEUHOMEP3JIBIX
rpyutos. Jdedopmanun ObIIM HACTOJIBKO BEIHKH, HUTO JaJdbHeHInA HX
POCT MPUBEJ K IOJHOMY PaspylIeHHIO 3MaHH.

Ha puc. 5 mokasanbl HepaBHOMEPHbIE 0CaKH LOKOJISA U CTEH AEPEBIH-
Horo 3namms B mocedke XambMep-IO (ma cesep oT BopxyTnl) uepes
| rox sxcmayatauun 3ganusi. Jledopmauuy BO3HUKIA BCACACTBHE IIPO-
calK{l NpH MPOTAUBAHUH CHJIbHOJBbAUCTHIX FPYHTOB MOM MOAOIIBOH PyH-
JTaMEHTOB.

Puc. 4. Tpemuns B moay 3JaHHA XJjge003aBoja Ha UyxoTKe

- JIpyro#f, Takxe BecpMa CYLIECTBEHHOH HPUYAHOH BO3HUKHOBEHHS
3HAUYUTEJNbHBIX AedopManuil COOPYykeHHH B YCJHOBHAX BEUHOMEP3JIBIX
IPYHTOB SBJISIETCS HePaBHOMEPHOe M 3HAUMTENbHOE 110 BEJMUMHE MO-
pO3HOE IyueHHe BEPXHHUX CJIOEB IDYHTOB M BLINYyUMBalHe (bYyHIAMEHTOB
NP MPOMeP3aHUH OKPYZKAIOWHUX HX 1PYHTOB, KOTOPOE 0COCEHHO BEJIH-
KO IIpH ITOATOKe BOJbl M3BHE WJIH HATHUHU TACTO nHabJiofLaeMbx Iepe-
yBJIa:KHEHHbIX TOPH30HTOR HA BePXHEH TPaHille BeUHOMEP3JbIX IPYHTOB.
Tax, na puc. 6, moKasaml JepeBsHnble BOPOTa B T. SIkyTcKe, HEpaBHO-
MEePHO BHIIyYEHHbIE CHJIaM¥ MODO3HOTO  MyueHHUS. [Tociennue MOTYT
MMeTh OTPOMHYIO BeJHUHHY M Ge3 NPUHATHA Mep NPOTHB HX BOSHHKHO-
BeHMsl WM yMeHbIUEHHS A0 AOTMYCTHMOH BeJMYMHLI MOTYT BEHISBIBATL
HepaBHOMEpHbIe BBHITyUMBAaHHs (QYHAAMEHTOB H 3HAUHTCAbLHLIC nedop-
Mamun coopyxenuil. O6 OrpoOMHON BeJIHUAHE CHJI MOPO3HOTO TYHCHH3
MOJKHO CYAHTb 110 PHC. 7, T/1€ 0Ka3aH Pas3phiB A0BOJIBHO MOLIHONO CTBO-
Ja jepesa (JNHCTBEHHUID) Tpel o Oyrpa MOPO3HOTO Ny4eHUs B pai-
oHe r. Mrapxu.
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