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U3BECTUSI TOMCKOTrO WHIYCTPUAJBHOIO HMHCTUTYTA
Tom 60 umenn C. M. KUPOBA. 1939 r,

I‘EOMETP‘M‘IECK\I/IVI METOA WCCIEROBAHNSA llMS"’l)lOHKTMBOBf
! ET0 NPUMEHEHME JJIA TOMCKOB CMELMIEHHOU YACTH
MECTOPOXIEHHNS

IIpogp. H. A. MoauanO8.
BCTYIUIEHHME.

[IpaBuibHAasi MHTEPNpETAUHsT JAUIBIOHKTHBHBIX HapyueHu#, T. €
onpejeneHre JAeHCTBUTENbHOTO H/H HCTHHHOIO HAMpaB/eHH:d H aM-
MAUTYAbB OTHOCHTE/JBHOIO MNeEpeMellenuss CMEXHLIX rnel6, pacaono-
KEHHBX N0 Ty M IPYLyl0 CTOpOHBI HAapyIIeHHs, HMEET rpoMajHOE
3HaueHHe NpPU pELWEHWH PasAuyYHbHIX TEeoJOrMYecKux BOMpoCos, 0CO-
6eHHO NPH KPYNHOMACIITAGHBIX CHEMKAX M JETAJbHBIX HCC/ACAOBARUAX
PYJOHOCHBIX PaiiOHOB, PYAHHYHBIX W IIAXTHBHIX NMONEH KAK paboTato-
IMXCH, TaK W NOATOTOBASIEMBIX K 3KCNJ0ATaUMU DYAHHKOB. [IOHATHO
TOYHO TaKXe, uTO TOJABKO MpPaBUAbHAS TPAKTOBKA, €CAM HE BCeX,
TO, MO KpaiHell Mepe, BaXHEHIUMX H3 BCTPEYCHHBIX Hapywenuu
paiioHa, MOXKET CJAYXHTb HaA€XKHOH OCHOBOH [N MOCTPOEHHA TEKTO-
HHYeCKUX CxeM M OGoJee HJAM MEHEE KDYNHBIX TeOTEKTOHHYECKHX
0606ulenuii ¥ BHIBOAOB. * :

Ho oco60 BaxHOe 3Hau€HHE 3TOT BOTPOC MpuOOpeTaeT npy Mnpo-
M3BOACTBE pPa3sBENOUYHBIX M PAa3BELOYHO-MNOArOTOBHTENbHEIX PaboT,
KOr/Ja NMPUXOAHUTCA OTHICKMBATH CMEUECHHYIO HapylleHUEM 4acCTb nJja-
cta uau xuasl. Omn6GouHoe pelleHHe BONpoCa B 3TOM Cay4yae O3Ha-
yaeT NOTepI0 CPENCTB ¥ BPEMEHH HA TUIETHbIE MOHMCKH CMEleHHOH
YacTH 34J€KH B JOXKHO YKasaHHOM Hanpas/eHHH, a WHOrA3 MOKET
NOCTaBUTh MNOJL Yrpo3y M XH3Hb CaMOro pyAHHUKA.

Oco6eHHO 4acTO 3TOT BONPOC BO3HWUKAEET MPH Pa3BEAKE MHAbHBIX
MeCTOPOXIeHHUH, KOTOPHE NO CamMOMy CnocoOy CBOero o0pasoBaHHsE
OGBIYHO NPUYPOUUBAIOTCE K TEKTOHMYECKH HECNOKOWHBIM paHOHAM.
Ho on oObiueH u B OOCTAHOBKE pa3BEeJKH MIACTOBBLIX, B YaCTHOCTH,
YroJbHEIX MECTOPOXAEHHH, OCOOEHHO TaKux O0acceiHOB, KaK Kys-
6acc, KOTOpHi XapakTepusyercsi 0C060 CHOXHOU TekToHWKOH. M3
NPaKTUKH pasBeiKH YroJbHBIX Mectopoxaenuil Kysbacca W3BecTHO,
4yTO Ja)Xe€ MNPH JeTanbHO! pas3BejiKe IIAXTHbIX MoJeH TOAbKO 4acThb
Haubosee KPYNHHX HapyleHud MoxkeT OblTh yCTaHOBJAEHA OypeHHEM.
[lpu mapeske H NOArOTOBKE TrOpHbHIE BHIPAaGOTKH NOCTOSHHO HaTaJ-
KHBAIOTCH HAa HOBhle Hapyumenus. [lract, no KOTOpOMY HAET BHpa-
60TKa, OKAa3hLBAeTCs MOTEPsAHHBIM. 3200 NPUXOAUTCS OCTAHABAUBATE
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A0 TEX TOp, IOKAa BCTPEYEHHOE HAapylLieHHe He GyNeT TaK HJAH MHaye
pacwn@posano, noka He GyneT ykasaHO, B KAKOM HaNpaBAeHHH HA-
XOAMTCS CMEUleHHAas 4acTh MJacTa. :

MHorna 3To ymaeTcs yCTaHOBMTH JOBONBHO MPOCTO, MO 3arubam
1 NOABOPOTAM MNJaCTa y HAPYIIEHUS HJH JIPYTHM YMCTO reo/oruye-
€KUM 1npusHakaM. Ho yacTo sTux npu3HakoB OKasbiBaeTCsi HENOCTa-
TO4HO. [lpuxoautca npuGerath K MOMOIIM MOA3EMHOrO HJH noBEPX-
HOCTHOTO OypeHusi, UTO CBSI3BIBAETCS C 3aTPATOHd CPEACTB M BPEeMEHH,
BBISBIBACT 3a/1€PKKY B PA3BEPTHIBAHHM MOATOTOBUTENbHHX paboT H,
KaK CJCACTBHE 3TOrO, HE MOXET He OTPaXaThCd HAa MJIAHOMEPHOCTH
¥ NPOU3BOAHUTENBHOCTH PabOTHl IIAXTHI.

[Ipeanaraemuiii MHOIO METOL reoMeTpUueCKOro pelleHHs MOCTAB-
JIEHHOrO BOMpPOCAa MOXKET 0Kas3aTb BeChbMa CYUIECTBEHHYIO MOMOILb BO
BCEX YNOMSIHYTHIX BbllIe caydaax. OTciona NOHATEH TOT MHTEpEC,
KOTOPEI K HEMy MNpOAB/IAETCS CO CTOPOHB Pa3BeIYHKOB M IIAXTO-
BHIX Tre€0JI0roB, 0CO6EHHO B NOC/AeJHee BpeMs, B CBfI3H C TPHKA30M
Hapkoma JI. M. KaramceBuua 06 yayylleHHH TIeo0JOrHYeCKOM
CAyXOBl HAa pYOHHKAX.

OcHoBable unen, pa3BuBaeMeie B HaCTOsUleH CTaThe, GBI H3JA0-
KEHBl MHOI0 Ha KpaeBOM coBemaHHd mapkumeidiepo 3an. Cubupu
ewe B ¢espase 1935 r. (7). BeicTynas Ha 3TOM COBeIaHHWH C JAOKJa-
AOM, 51 Na/NieKo emie He OBl yBEPEH HH B OPUIHHAJBHOCTH NpesaJa-
raemMoro MHOH MeTONa HHTepnpeTauHyd AH3BIOHKTHBOB, TaK KAaK He
HMEJ BOSMOXHOCTH O3HAKOMHTbCHA CO BCEH HOBelweil Mapkuiednep-
CKO# ¥ rOPHOreOMETPHYECKOH JUTEepaTypOl, HH B MPaKTHYECKOM €ro
SHAYCHUH 151 N/71aCTOBHIX MECTODOXIEHHH, OCOGEHHO B YC/AOBHUSIX
CJI0XKHOH u cBoeoGpasunoii TexkTonnku Kysbacca. :

3a MCTeKIIHe ueThpe roza, OAHAKO, BHIICHUJIOCH, 4TO Npejasarae-
Mblii MHOIO METON §BJASIETCS NEHCTBUTENbHO HOBBIM, HE HMEMOLIUM
AIpEUC/IEHTa HU B re0JOrHYecKo, HY B MapKIed1epCKO# suTepaType.
[lpoBexennas xe nox MouM pyKoBOACTBOM pa6oTa acnupaHTta (HblHE
aouenta) A. A. Beaunkoro (2) no u3yyeHwio HAPYIICHHH MO
waxtel Koxcoso# [IpokonbeBckoro paiioHa nokasania, yTo 3TOT Me-
TOA MOKET ObiTb C yCNEeXOM NMPHMEHEH U /s PacHUPPOBKH CJIOK-
HBIX TEKTOHHYECKHX CTPYKTYD Yro/ibHbIX MecTopoxkaenuit Kyabacca,
A4 4TO OH NA€T B PYKH reosiora HOBOE M JOBOJIbHO HaJAEXKHOE Cpej-
CTBO IAs1 Omnpene/ieHHs HanpasJeHusl, B KOTOPOM HaXxOIHTCs CMe-
MEHHas 4acTb nJacra gaxe B TOM CJAydae, KOrAa AJs IOJHOIO pas-
PEIIeHHA NU3BIOHKTHBA AAaHHBIX €lle HEeZOCTaTOYHO.

Tenepb mam merox B [IpokonbeBckom paiioHe MOJIy4YHJ yike Bce-
obmee npusuasue. C ero nomowslo pacmudpoBaHo yxe Goaee 60
PASIUNHBIX HapyweHud, nmpuyem 20 M3 HHUX COBEPIIEHHO HOBHIX, U
€II€ HH B OJHOM CJay4Yae 3aJaHHOE HallpaBJEHHE MOUCKOBOH BbIPa-
©O0TKH He Oka3anocb owu6GouHBIM. TaKHe HEOKUNAHHO OAeCTAMHEe
PE3y/bTaThl MNO3BOAAIT MHE TOBOPHThR 06 3TOM MeTojae GoJee yse-
PEHHO W DEeKOMEH/0BaThb ero ampobanuio B Gojee IMMKPOKOM Mac-
miTabe.
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OCHOBHBIE NMOHATHA W NMOCTAHOBKA BOMNPOCA.

JIV3BIOBKTHBHEIMH JUCIOKAUHUIMH HWJIH, KOPOYe, NH3bIOHKTHBAMHE
Ha3bIBAIOTCA TaKHE TEKTOHHYECKHWE HApyUleHHs, KOTOpPHIE CBfA3bIBa-
10TCsl C Pa3pbiBOM CNJIOWHOCTH NOABEPraloWHAXCs AHCAOKALUH OPOL.
DTH Pa3phiBbl BEIPAXKAIOTCs1 TPELUIWHAMH, HHOTAA LENBIMH 30HAMH pas-
JIOMOB, O KOTOPHLIM MNPOHCXOAUT MEPpEMEN EeHH e OAHOH TALOH
3EMHON KOPBHl N0 OTHOLIEHHIO K APYroi, BH3BaHHOE NEHCTBUTENbHBEIM
€e JIBHXKEHHEM B MPOCTPAaHCTBE.

[lepemewmenue OZHON M3 ABYX CMEXHHX IMHO 0 OTHOMIE-
HUIO K JPYyroil 0GbIYHO CONPOBGKAAETCA Pa3pyLIeHHEM H HCTHPAHHEM
3aXaTOro MEXIy HUMH MaTepuasa, a Takke WIHDOBKOR M MmoOnH-
POBKO# MOBEPXHOCTEeH TPEWHKHb, BCAEACTBUE MX NpuUTHpanHus. Takue
OTIIIH(OBAaHHPIE NOBEPXHOCTH HOCAT H43BAHME 3€PKAJ CKOJb-
KEHUS, & COXPAHAKIIHECT HA HHUX IITPUXH MOTYT CAYKHTH YKa-
3aTeneM HanpaB/€HHUS OTHOCHTENbHOTO INBHXEHHA TIVbO.

Cnenyer npum 3TOM 3amMeTHTb, 9TO HCTHHHBIE WJH aGCOMIOTHHIE
JABHXEHHMS M NEPEMEUeHNUs] HapyUIeHHuX Tab6 B MPOCTPAHCTBE HaM
GO/bIUEI0 YACTHIO COBEPIUEHHO HEH3BECTHH, TAK KAK HET HAMEKHBLIX
KpHTEpHeB a5 TOro, YTOOH OIIpene/uTh, KOTOPasd M3 HHX JABHra-
71aCb U KOTOpas oCrasanach B nokoe. [lpasna, B oTnenbHbIX M, cpas-
HUTENbHO, PEIKHX CAyYasaX aKTHBHO NEHCTBYWINAA H, CIEL0BATENbHO,
nepemMemanmancs r1n6a MOxeT ObTb YCTAHOBJEHA C HEKOTOPOH
A0/I€H BEpOATHS HAa OCHOBAHMH OOIIUX T€0J0rMuYeCKHX COOOpamKenui
C NPDUMEHEHHWEM 3aKOHOB MEXaHHUKM M CONPOTHBJAEHHS MaTepHaNO0B.!
Ho mexamuxa TEeKTOHHYECKHMX $IBJEHMIl NaJEKO elle He pa3paborana
HACTO/NbKO, 4TOOLl MEI MOrMH 6e30WwH60YHO pelaTh 3TOT BOMPOC B
KaXoM OTAeJbHOM cayudae. OOwne >Ke TreoTeKTOHHYECKHE coo6pa-
XKeHUs] OOLYHO MPHUBOAAT HAC K BBLIBOLY, UTO 06GE CMEXKHBIE rAn0OBl,
Paso0iieHHble NM3bIOHKTHBOM, ONHOBDEMEHHO YYacTBYKT B ABHKe-
HUH W NPHTOM YaCTO ONHOMMEHHOM, TOJNbKO ONHA H3 HUX JABHKETCH
HECKOJIbKO ObICTpee ¥ NepeMeinaercs B JAHHOM HaNpPaBAEHHH NajbLie,
yem apyrasl.

’Tpewuny, no KOTOPO# NMPOHCXOAHT 3TO MepeMEIeHHe, B COT/Ia-
CHH C yCTaHOBHBIIEHCA B TOPHOreOMETPHYECKOH JHTEPaType TepMH-
HONMOTHH, Mbl OyneM Has3bBaThb CMeCTHTEJNeM, XOTH 3TOT Tep-
MHH, KaK cnpaseannBo ykaswiBaeT M. H. YmakoB (23—143), mo-
XKeT OblTb, U HE COBCEM YyIdueH.

Cmectutens, BOOGUIE FOBOpS, ABJAAETCS KPUBOM NOBEPXBOCTHIO.
Ho rak xe, kaK B c/yyae niacToB H XUJ, KOTOPHE TOXe He npesx-
.CTaBJSIOT HACANBHBIX TMJOCKOCTEH, CPaBHUTEJbHO HEOOABUIOH ero
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‘yyacTok, OGBHIYHO MONAfAIOWIMA B NOJE HAWEro 3pPeHHs, MBI MOXEM
Ge3 6oabIMION NOrpelwHOCTH pacCMaTpuUBaTbh KAaK NJAOCKOCTh W roBoO-
pHTb 06 €ro NPOCTHPaHHK M najeHud. HapyweHHbE Xe HM rJAbIOH,
B 32BUCHMOCTH OT PAaClOJIOXEHHA MX OTHOCHTEIbHO CMECTUTEAS, NO-
JyyaloT Ha3BaHHWE JEXAauyero M BHCAYEro GOKOB MJH KPbIbEB IH3D-
IOHKTHRA.

Moz Tepmunom cmemenue (displacement) o6HYHO NMOHMMAIOT
pPa3phHB ¥ HECOBNAJEHHE MOJOXKEHNs KaKOro-au6o nepsuyHOro CTPyK-
TYpPHOTO 3/1€MEHTa, PACHOJOXKEHHOTO B ONHOM Kpbli€ AMIBIOHKTHBA
10 OTHOIIEHHIO K €ro MPOJOJIKEHHIO—B ApyroM. TakuM nepBHYHBLIM
CTPYKTYDHHIM 3JIEMEHTOM MOXET ObiTb NJacT, XuJaa, HakKa, nJ0-
CKOCTb HANJacTOBaHMd M BOOOLle rpaHUila MeXAy INByMs NnOpoaamMu
(KOHTaKT), a Takxe Ipyras, panee o00pa30BaBLIAfACs TPeIlWHa, NpH
YCIOBMH BO3MOXHCGCTH WAeHTHHKANUK ee nacTen, pacno/ioXeHHblX
N0 TY ¥ APYTryl0 CTOPOHBI CMeCTUTEeNd.

[MouaTHO, YTO B OAHOPOAHOH, 6eCCTPYKTYPHOH cpene nepememnle-
HHE KpblJIbeB IU3bIOHKTHBA HE MOXET BHI3BATH BHAWMOrO CMEIEHHS
CTPYKTYPHBIX 3JEMEHTOB, BCJAEACTBME HX OTCYTCTBHUS, TAK KaK Kax-
1asi TOYKa OLHOrO Kpbija MOXeT ObITh HAEHTH(QHUUUPOBaHA C NOOOH
touko#—npyroro. [Ipu Hasuuuu Ke CTPYKTYPHHIX 3JIEMEHTOB, NO-
caenHue OyAyT PasopBaHH W CMENIEHHI B OJNHOM KpBIE MO OTHOWE-
HMI0O K KX MPOJOMKEHHIO—B JPYroM, NpHYeM 3TO BHAHMOE CMelle-
Hue, COOCTBEHHO, U SBJAETCS €LUHCTBEHHO HAACXKHBIM KDHUTEpPHEM
IJS OnpejeJeHns BeJHYHHBI M HANpaBJeHusl 1eHCTBUTEIbHOrO OTHO-
CUTEJNBLHOrO nNepeMelleHuss KPblJbeB JNH3bIOHKTHBA.

[NpaBma, HEKOTOpOe MNPEACTaBAEHHE O HANPaBICHHH OTHOCHTE/b-
HOrO InepeMeilleHdsl KpbiIbeB JAM3BIOHKTHBA, KAaK YXKe YyNOomHHA-
J0Ch, MOKET JaTh IITPHXOBKA Ha MAOCKOCTH cmectuteas. OaHako,
3TOT IPU3HAK HE/Ib3s CYUTATH BIOJHE HaneXHBIM. [loHATHO BO BCH-
KOM cayuae, 4To HabJlofaeMble B HAType nepeMelleHHsl B HECKOJbKO
METPOB, 4 HHOTJA Ja)Xe BO MHOro AeCSTKOB METPOB, He morau obpa-
80BATbCA B OAWH npuem. HyxBO nymaThk, 4TO OHH 00pa30Ba/uCh B pe-
3y/abTaTe HEOJHOKPATHBIX, HO CPaBHHUTENbHO HEGUJBUIMX MOABHXKEK,
NPOUCXOAMBUIMX NO JaHHOH TpemuHe B OOUEM B OJHOM, HO HE
0653aTeNbHO COBEPIUEHHO TOXIECTBeHHOM, Hanpas/edud. Ilrpu-
X0BKa e Ha MJOCKOCTH CMECTHTe/sl COXPAaHHUTCA NpPEeUuMyleCcTBEHHO
‘T, KOTOpasi COOTBETCTBYET IOCJAENHEMY H3 3THX 3/JI€MEHTAPHHIX Me-
peMenieHud, a MOTOMYy €e HanpaBJeHue MoxKer OoJsee HJIH MeHee
CHABHO OTKJOHATHCSA OT HAanpasAeHUs OOLLEro CyMMapHOro BEKTOpa
BCEX 3TUX 3JEeMEeHTapHhX nepememennid. Uro xe Kacaercsa obuwedn
AMIJIATYAB [epeMellen s, T. €. AJHHBE 3TOr0 CyMMapHOro BeKTOpa,
TO OHA MOXeT OBITb ONpejJe/ieHa TOJAbKO N0 CMEMIEHHUIO YacTed nep-
BUUHLEIX CTPYKTYPHBIX 3/JEMEHTOB, PACNOJOXEHHHX MO Ty W APYryio
‘CTOPOHBl CMECTHTE/A.

HMrak, OTHOCHTENbHOE JBHXEHHE ONHOHN H3 JABYX CMEXHbIX
rA6i6, HapYIIEHHBIX AU3BIOHKTHBOM, B ONpPEJIE/J€HHOM Hanpas/JeHHH,—
KaK Ipouecc,—aaeTr B pe3yJbTaTe NepeMelieHue ee B MpPoCTpaH-
CTBE HA ONpeaeNeHHOE paccTosHHe. DTO AEHCTBUTE/NbHOE OTHOCH-
‘TeJbHOE NepeMeU[€HHEe OAHOH U3 I/bl0 Bu3bIBAET BHAUMOE C M €-
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Ule HHE PpACnoJOXEeHHBX B Hed CTPYKTYPHBIX 3J€MEHTOB, MO OTHO-
{IEHHIO K KX MPOLOJKEHHIO—B APYrow!).

Takum o6pa3oM, 3TH /[ABa CO3BYYHHIX TEpPMHHA O3HAYAIOT COBEP-
WIEHHO pa3IuyYHBIe MOHATHSA, a4 NOTOMY HX HYXHO OTYeTIHBO pas-
rpaunuuBath. He caeayer npu 3TOM CMemuBAaTH M CaMbIX NOHATHH,
KaK 3TO HMHOrIa JejaeTcs NpPU H3/M0XEHHH BONpoca B TOPHO-reome-
TPHUYECKOW JUTEpaType.

Kak BMIHO H3 BBIIIEH3TOXKEHHOI0, A MNOJHOHW XapaKTEPHCTHKH
AM3DBIOHKTHBA HEOOXOAMMO W JOCTATOYHO 3HATH HANpaB/JeHHE H BE-
JAMYUHY NeACTBUTEJIbHOTO MEpPeMeleHMsi OLHOro H3 €ro KphJbeB MO
OTHOUIEHHIO K ApyroMmy. BeanunHa ke ¥ Hanpap/ieHue nepeMelieHdd
ONpeeasioTCsl BUAMMBIM CMEMIEHHEM CTPYKTYPHBIX 3/EMEHTOB, pac-
NON0KEHHBIX 0 Ty M APYryio CTOpoHsl cmectaTeas. CrenosaTenpHo,
/s NOJHOrO Paspemedudss BONPOCa HYKHO HAWTH ()yHKUHOHAJBHYIO
3aBHCUMOCTb MEXKAY HEeHCTBUTE/bHBIM OTHOCHTE/bHBM NepEeMEeIEHUEM
KPHIbEB NU3BIOHKTHBA W BHAMMBIM CMEIIEHHEM PaClOJOXKEHHHIX B
HHX NEPBUUYKBLIX CTPYKTYPHBIX 3/€MEHTOB—IIJACTOB, XUJ U T. I.

[MonaTHO, YTO TaKad 3aBUCUMOCTb MEXKIYy CMELleHHEM H nepeme-
tIeHHeM, HeCOMBEHHO, HMEeeTCcs W uTO OHa sBAsercs oGowoaHoH. Cre-
Z0BaTe/bHO, OHA JACT BO3MOXHOCTb pellaTh KaK NpsMylo, TaKk H 00-
pAaTHYIO 33Ja4Y¥ HapyUIeHHd, T. €. 10 JAAHHOMY CMeILEHHIO CTPYKTYP,
pacnoJIOKEeHHbIX B €r0 KPHI/IbSX, ONPEeAeJHTh NeCTBUTENbHOE OTHO-
CUTeNbHOE KX MepeMelleHHe M, Ha000pOT, MO MAAHHOMY MEpeMelle-
HMIO KpbIJbeB IH3BIOHKTHBA OMNPEJEAUTb MOJI0XKEHHE CMEIEeHHOro
UM MEePBHYHOTO CTPYKTYPHOro 3/J€MEHTa. .

[TocmoTpum Tenepb, KaK K paspelieHHio 3TOro BONpoCa NOAXO-
JAT MapKleijgepa v reosory.

Kparkuii 0030p aureparyphbl.

B sdTepaType O HapylU€HUAX Mbl HAXOAWM JIBA PE3KO BbIPAMEH-
@BIX TEYeHHs, XapaKTEPHU3YIOMHUXCS COBEPIIEHHO Pa3/MUYHLM MOAXO-
JOM B TPAaKTOBKE paccMaTpMBaeMoro HaMd BONpoOCca. OaHO TeueHue
HAaXOAHT CBOE OTPaxXEHHE B reoJIOTHHECKOH JHuTeparype, Apyroe—s
MapKileia1epcKomn. ;

Fe0/OrM ¥ TEOTEeKTOHHCTHl CTABAT TEKTOHMYECKHE MPOO6JEMBI B
KPYOHBIX MacwTabdx M NOAXOAAT K WX PA3peuleH’Io C NPHHIKNOA-
aJabHO# TOukH spenusi. Ux uuTepecyior, B NepByi0 oyepeanb, BONPOCHL: .
BO-NEepPBLIX, MeéXxanuaMa O00pa30BaHUA JHIBIOHKTHBHHIX JAUCIOKALHUH,
B 4aCTHOCTH, 00pa3yioTCs JM OHH B pe3y/abTare CAABAUB4IONIUX WU
pPacTAruBaioUIMX YCHJHH, BO3HHMKAIOUIUX B 3EMHOW KOpe, BO-BTOPHIX,
onpeaenenne ¢a3 ¥ Hanpas/ieHAH OPOreHHWYECKOro NaBjeHus, 00yc/o-
BHUBUIEr0 TEKTOHMKY NAHHOrO pailOHa, UX BO3pacta M T. X. Bce 3r0
HMeeT, KOHEYHO, GoJblle TEeOpeTHYECKHH HMHTEpPeC M MpeACTaBJseT
IIMPOKOE noJe AJas PasAHuyHOrO POJa THNOoTe3 M cnekyasuuid. KoH-

1) B ropaoreoMeTpuueckoif auTepatrype OTHOCHTEAbHOE MEPEMEINCHHE KPLIIbEB
HOrla Ha3biBaWOT ,UCTHHHOE cMemeHHe® (3—145). Mue aymaercs, 4T0 3TOT TEPMHH
Ve BHOCHT Goablueil sICHOCTH B H3/M0XKEHHE, TEPMMH XKe nepemeuiense 6onee Coor-
HETCTBYET COAEPIKAHHIO.
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KPeTHBIE ke (OpMBl JU3BIOHKTHBOB OMUCHIBAIOTCS W Pa3bupaoTcs
MMM CpaBHHTENbHO penko. Ecau 3TOT Bonmpoc WHOrma 4 BO3HHKaeT,
TO CTaBUTCH TOJBKO B CMbIC/I€ MPAMON 3alayd NU3BIOHKTHBA W Pas-
PEWaeTCa MPEeUMYyLIeCTBEHHO YHCTO reOoJIOTMYeCKHMH npuemamu, Oes
NpHUMEHEHHS] FeOMETPHYECKHX MOCTPOEHHUH.

CoBepuienHo HHYi0 KapTHHY NPEACTAB/ASET MAapKIIeHTepcKass Ju-
TepaTypa. :

Haxonsace B oOfcTanoBKe OTBETCTBEHHOH pa6oTH Ha pYIHHKAX,
Mapkme#sepa, 3a OTCYTCTBHEM DPYAHHYHHX TE0JICTOB, YX€ 1aBHO
BEIHYX(JIEHbl OBI/IM 3aHMUMATbC H3YYEHHWEM KOHKPETHBIX HapyIleHU
M 0pd TOM B CaMOM YTHJAHTaPHOM paspese. B orauume oT reoso-
FOB, UM MNpPEUMYILUECTBEHHO MPHXOAH/IOCh CTaJKUBAaThC C OOPATHOMN
3ajlayed AM3BIOHKTHBA, C BONPOCOM, I'leé K KaK MCKaTh CMEUIEHHYIO
H4acTb nuacta uad XKuael. [lonATHO, 4TO ANst peweHHs TaKOro, (10-
CTaBJEHHOrO pebpom, BOMNPOCA OAHHX YMO3PHUTEJIbHBIX MOCTPOEHHH
AaneKo HemocTaTouHo. 3aech TpebyeTcss HeuTo Go7ziee peasnbHOE, YTO
MOXET OBbITb MOJY4eHO TONbKO MNyTeM H3MEPEHHH ¥ BBIYHC/ICHHE.
OTO CO6CTBEHHO M ONpPENeIWA0 KaK ofIlee HANpABAEHHE MHICAH
MapKile#aepoB, TaK ¥ H30PaHHYI0O UMH METONMKY HCCJAENOBaHUSA C
NpUMEHEHHEM METOA0B reOMETPHH U MareMmaTHueckoro apauansa. C re-
HYEHHEM BpEMEHHM y HUX BbIpaboTanacb M CBOs, OTJAHYHAA OT reoJo-
FAYECKOH, TEPMUHOMOr U, COGCTBEHHAS] OPHIMHA/NbHAS KAACCHDUKALUS
M CBOfl, YHCTO TreoMeTpuueckas, METOAMKA HCCAENOBAHMA Hapyle-
HUH, TAaK 4TO, B KOHUE KOHLOB, 3Ta OTPAC/]b MaPKILEHZEPCKOro jAea
BBIAEN1ACh B CAMOCTOSITE/NBHYIO HAYKY NOL HAa3BAHHWEM TOPHOM reo-
MeTpun 1),

OcoGenno snepruunas paspaboTka Bompoca o HapyLIeHuAX HA4YH-
HAETCsE C Hadazna texyuiero croserusd. K atomy nepuoay oTHocutcs
M paspaboTKa MaTeMaTHYeCKHX NPHEMOB HCC/eN0BaHHUs, U BHPAOOTK2
COBpeMeHHOH kaaccupukanuu <M menuii. Hauano stomy 6miso mo-
nM0xeno B 1903 r. T'aycce (27). [IpoananusupoBaB Bce BO3MOMXKHBIE
COYETaHHUs B3aUMOOTHOILIEHUH NJACTA U CMECTUTENS, OH BbIBeJ CBOIO
KAacCu(UKAUMIO CMeIleHHH, HACUNTHIBamYy0 Gosee 100 pasauyHbIX
popm. Jleonrtosckuin (5) B 1905 r. NepecMoTpesa 3Ty KJAacCUpH-
KallMio u coxkpaTuW.a uyncao ¢opm ao 71. Baymanm (1) B 1907 r.
oxBepr ee na/ibHeHIIEMY COKDAUICHHIO, [OKA3dB, YTO YHUCJAO BCEX
BO3MOXHBIX KOMOHHaLMH, €C/M pPacCMaTPHBATh WX B MPOCTPAHCTBE
Ge30THOCHTENBHO K NJOCKOCTH TOPH3OHTA, He NpeBocxoaut 43. dTa
nocaennsas KaacCHpukauus M CYHTAeTCS OOLIETIPHHSTON B TOpPHOM
FEOMETPpHUY, XOTA HA NPAKTHKE H €10 PeIKO KTO noabsyercs. [1o3n-
Hee, B 1924 r., JlanunkeBuy (4) npeasoxun eme OAHY KAACCH-
(ukauio, NOCTPOCHHYIO HA HECKOJbKO HHOM NDUHLKMNE, B KOTOPOIk
HACYUTHIBAETCA YyXe TOAbKO 26 BHAOB, HO 3Ta KJacCHPHUKAUHUA MOKa
TaKXe HEe I10/1yYusia pacnpoCTpaHEHUS.

Bece atu kaaccubukamuu, nomumo ux ympyuaromei rPOMO3 /KO-
- CTH, CIOXHOH W HCKYCCTBEHHOH HOMEHKJATYpHl, UTHOPHUpYIOLIEH YKO-

1) T'opuas reomeTpusi B COBPEMeHHOM ee BHIE OXBaTbIBaeT, COOCTBEHHO, Psia pas-
JAHYHLIX BONPOCOB Te¢OMETPH3aLMK MECTOPOXKIACHHI, OLHAKO, BONPOCH HCCAEHLOBAHHS
HApYIIEHMI WrpaloT B Heil NPeBATMPYIOLLYI0 POJb.

144



PEHUBUIHECS B TFODHOM JeJ/e TEPMHHBI, OTIUYAIOTCA €We OAHUM BaK-
HHIM HENOCTATKOM, COBEPUIEHHO AHHYAHPYIOWHM HX §NPaKTHYECKOE
3nauenue. Bce oHM pacCMATpPUBAIOT HE HADVUIEHHE B LENOM, HE NH3b-
IOHKTHB, KaK TaxkOBOH, a TO/bKO BHI3BAHHOE UM CMEUieHHE MJa-
CTa WAY XHAabl, CC BEPWEHHO HE YYUThIBasi MepeMenleHHs KPblIbeB
AM3BIOHKTHBA, KOTOPHIM 3TO CMelleHHe Bei3Bavo. Mexay Ttem, no-
HATHO, YTO OAHO M TO XK€ HapylleHHe C Onpele eHHOH BeNHYHHOH
H HanpaBJeHMeM MNepeMelieHus ero KPbl/ibeB BhI30BET pas/n4Hbe
BHANMbIE CMEUICHHUA MepeCceKaeMblX UM N/aCTOB UM XUJ, €C/IH TOAbKO
yCJAOBHA HX 3aneranus O6y1yT HEONMHAKOBH, W, CJA€10BaTENbHO, NO-
majer B pasnuudble pyOpuKM 3THX Kaaccudukauui. Maase rosops,
. Ka:KJI0€ HApylleHWe NOJAYYHT CTONBKO PA3NUYHBIX HAa3BAHHMH, CKONBKO
mepeceyeT PazAWUHBIX MacTOB MAM kua. C Apyro#i CTOPOHW, OMpe-
nenenve Gopmbl CMelleHHs A5 OLHOrO MmJacTa HHYYTb HE Nperonpe-
aeasger (GopMbl CMeLleHWH Jpyroro, HapyweHHOro TEM ke CMECTH-
Tesem, €CAH- TOAbKO YC/AOBUSl 3aneraHus ero OGyayT XOTb HEMHOrO
oTanunn, [TockoabKy K€ 3TO TaK, TO onpeaenenne Gopmer cmemre-
HHA TepsieT BCsIKOe MPAKTHYeCKOEe 3HAYEHHE.

HemHorum ayume aeno OO6CTOMT M C METOAMKOH HCCAENOBAHHMS.
[Ipu uccaepoBavnu HapyIleHHS 3a HanpaB/AeHUHe nepeMeuleHdsi €ro
KpHlbe8 B TOPDHOH TrEOMETpPHH BCeraa NPHHHMAETCd yCJOBHOE Ha-
npasiedue, NepneHAUKyAspHOe CAely N/acTa Ha MJAOCKOCTH CMECTH-
Tend. DTUM YCJOBHHIM HANpPaBJAEHUEM MOJB3YIOTCA AaXe B TOM Cay-
yae, Korjpa neidcteuTesbHOe (MCTMHHOE) Hanpas/JeHHe OMNpereNHuTh
BO3MOXHO. Boob6lie onpenescHUIo NEACTBUTENbHOTO MepeMeniennd
KPbi/beB AW3BIOHKTHBA B LOPDHOW TE€OMETPUH NPHIAAETCA OY€Hb MAIO
3nayenud. [ yTT, BHanpumep, NpsiMo TOBOPHUT, UTO ,B FODHOM Jenae
3HaHWE HCTUHHOrO HAUPaBAEHUs CMEIIEHUA HUrpaeT BTOPOCTENEHHYIO
pPO/b; TOPA3A0 BaXkHee 3HATb TeOMETPUYECKOE Pacno/oxeBHe nopox,
noasepriinxcs cmemenuio” (3—145). A YmaxkoBs K 3TOMy 100aB-
JAfeT, 4TO 3TO W HE MUMEEeT CMbIC/IA, TaK KaK ,NepeMeuleHus B PasHbIX
HanpaBneHUWAX MOTYT CO314BaTh OJIAHAKOBOE BHIAMMOE MNOJOXKEHHE
KPblIbEB 3aJ€XKH B HEKOTOPHIX ceyeHusx (23—184)1). Boobiue, atoT
(aKTOp OH CUWUTAST NOYEMY TO YHCTO reOJOrd4ecKuM, HE KMEeIOIIH M
NPsMOr0 3HAUEHWs A TEOMETPHYCCKOro peleHuss 3anauvd, H Aasd
ero onpejeseHnss yKa3biBaeT UCKAIOUHMTENbHO Ie0JOrHYeCKHE NMPUEMBb
(23 —185).
 TeomeTpHUYECKHM METOAAM ONpeieJeHHs JeHCTBUTENbHOroO (HCTHH-
HOTO) MNepeMelleHHs] KPblJIbeB JAH3BIOHKTHBA B TOPHOH reOMETpHH
yaeaseTcs MaJo BHMUMaHMf. IDTOT BOMPOC OCTAETCA B TEHH H DNOUTH
COBepIIeHHO He pa3paboTaH.

HepooueHka 3HaueHusi AEHCTBHUTENBHOrO NEPEMENIEHHS KPHIIbLEB
JAM3BIOHKTHRA B JeJe MOUCKOB CMELEHHOrO Kpblaa nJjacra HiH
XKHWAbl, "Spu€ BCEro CKaabiBaeTCs B O€3HA/AEKHHX MONbLITKAX M3 aHa-
JM338 PacnosOXeHna CTPYKTYp BbIBECTH NpPaBnjia NOUCKOB CMELIEH-

HOM “yaCTH nJacTa HAU XHUABL.

]) KcratH 3aMeTum nag CBelleHHs Y m1aKoOBa, 4TO eCid \BHRHMOe NOJNOXEHKE
KpbiJib€B OAHHAKOBO B ONLHOM CE€HCHUH, TO OHO Oyner O/AUHAKOBO H BO BCEX OCTAJIbHbIX,

10* U3sectua TUU, T. 60, B. 1. 145



[lepBole MONHITKM CO31aHUSI TAKHX MPAaBUJI OTHOCATCA K ray6o-
KO# ADEBHOCTH M /9 CBOErO BPeveHd Oblnd BHOnHE MOHATHH. OLHO
M3 TaKMX npasuJ—TaK Ha3. ,CTapoe MpaBu/IO rOPHJAKOB, 3aMUCAHO
Arpukoaoi eme B 1657 r. 1) [opasno 6osee yaAdBUTE/NAbHBIM HAM
Kaxkercsd TO, YTO aHaAOrHuHbIe ,NpaBuia“ COCTaBAAJNHCb HEOAHO-
kpatHo u nosnHee—Kapmaaaewm - (25). JleouwroBckum (5),
Bbaymaunom (1) Ay6enem (24) u apyr, a B camoe mnocaenHee
BpeMa JlasauukeBuuem (4) m Topuoxom (29) Mexny Tem
lFepep-XafiMmxanbT NaBHO yXe AOKa3an GecueJbHOCTb NOAOG-
HOro pojaa Mnpasu., NOCKOJABKY OHHM ClpaselsiUBbl TOAbKO AAs Bep-
THKAAbHBIX TepeMelleHU? W COBepINEHHO HEe Y4YUTHIBAIOT FOPH30H-
TaJbHOU cocTasasiomeid (28—114).

. B nosHeHmux pykosojcTBax no ropuo# reomerpun 'y rT (3)
u Ywakos (23) xora cBoux ,0paBaa“ W He NAIOT, HO YAENAAIOT
MHOTO BHHMaHHSl CHCTEMAaTHYeCKOMy pa3bopy CyulecTBYIOWHKX, KaK
6yATO He OTp LUAs HU MX 3HAYEHUsS, HH BO3MOMHOCTH CO34aHds 00-
Jee coBepleHHbX. Mexay TeM, A48 KaXA0ro, KTO He JIHIIeH Mpo-
CTPAHCTBEHHO! 0 BOOOpPaXKEHHUS, JOMKHO Obl ' b ACHO, YTO BLIBOL YHUBED-
Ca/bHOrO NpaBuJaa NMOMCKOB K3 B3aWMOPACIONOMNEHHS [/1acTa M CMe-
CTHTENs SBJASETCA NEeJOM CTO/Ab Xe Oe3HajaexHblM, Kak H3cOperedue
BEYROro ABHUraTe/d. :

" BupoueM, Takue mnpaBusa, Kak npasuo JlaMHHKEBHYA HIH
aHaJOrHYHOEe emy ,BTopoe mnpaBuao“ ['opHoxa HAEACTBUTENbHO
yausepcanbubl. [locaennee 10CA0BHO IMAaCHT caenyioulee: ,Ecau 3a-
JeKb JEKAT TAy6Ke, TO HAMNPaBAWIOT BHIPAGOTKY B Jiexadyud 60K,
ecan Bbiwwe, To—8 Bacauui“ (29—55). 'y vt (3—170), npusoasa 3aro
NpaBuJO HA HEMEUKOM f3blK€ U B PYyCCKOM Nepesojie, CYMTAET He-
06XOIMMBIM emwe YyTOYHUTh (GOPMYAHPOBKY aBTOpa 2). 34echb He
3Haelb, yemy O60JblIe€ MOpa¥arbCs: raAyOuHEe M MBICAH aBTOpA
(v ero WHTEpNperaropa), HJHM TreOMETPHUYHOCTH CamMoro mpasu/a.
Ecau ropHsie reomeTpel, MOCAe BCEX CBOMX CJAOXKHBIX MaTema-
THYECKUX H3BICKAHHUHA NPHXOAAT K CTOJAb TayOOKOMbICAEHHBIM Bbi-
BOLaM, TO 3TO HE MOXEeT CBHAETeAbCTBOBATb HU B MOAB3Y fpen-
CTaBASIeMOH HMH HAYKH, HA TE€X METOA0B, KOTOPHIMH (OHA ONepUpyer.

B ofulem, y HaC CK/JaABIBAETCA Takoe Bhe4aT/AeHHe, YTO ropHas
reomeTpus, B Jie/1€ HCCAeL0BAHUA HApYUIeHUd, HECMOTPA HA rpoman-
HYI0 NMPOAENAaHHYI0 €0 paboTy, CTOMT Ha JOXHOM NyTd. M3ydedue
ABJEHUI CMEeIleHusd, BHE CBA3d4 C MOPOXAAOUWIKMMA HX ABJACHHAMHU
nepeMelleHuil, 3aBe0 FOpHYIO reomeTpuio B Tynuk. Tako#d onsocro-
POHHHA METOJ M3yuyeHHA HAPYLIEHHH BJ-ETCs HeHAay4YHbIM, AaHTHLUA-
aextuueckum. OH He Jgan, W He MOT AaTh HHUuero Oojee 1EHHOro,
uem npuseneHHoe Beiwe npasuao [oproxa, Tak KakK ,HH OLHO fB-
JeHue B NPHPOJE HE MOXeT OblTh I[OHATO, €C/AH B3fiTb €ro B H30-

1) Ouno umtaetcs Tak: ,[lpu cfipoce caenyer, npoins cOpachiB2Tenb, BECTd Pas-
BEAOYHYIO BHIPAGOTKY FOPU3OHTANBLHO B CTOPOHY TYUOro yriaa, o6pa3yemoro miacToM
co cmecreTeaem. [lpu B36poce—Hao6opoT”

2) ,Ecau, npoiiis cmectuTenb, Mbl BCTPETHAH NOPOAbl KPOBAM 3aneXH, TO HANO
BECTH pa3BelKy (10 HANPABACHUIO K Jewauemy OOKy; eCiv e BCTpPeyeHbl MOpoAls
noYBoui,— TO K Bucayemy*. (3—170).
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JMPOBAHHOM BHIE, BHE CBA3H C OKPYXAOUUMH sIBJICHHIMH, HO0
n6oe siBaeHue, B 060 061aCTH NPUPOAB MOXKeT OblTh MpeBpa-
meHO B OCCCMBIC/AHILY, €CAH €ro paccmMaTpHUBaTh BHE CBA3H C OKpPY-
JKAIOUIUMU yCJAOBHSIMH, B OTPbHIBE OT HHUX“.1) :

Takomy, sBHO Ae(dEKTHBHOMY METOAY, Mbl OYEBHAHO CAEADBATDH
He MOrJd. '

[eosornyeckas JUTepaTypa O HapVIIEHHSX 3HAUMTENbHO OoJee
Genna. JleficTBUTENBHO, HH B OJHOM H3 KaNHTaJbHBIX PYKOBOICTB
1o o6umeid ¥ noseBOd reoJOrud Mbl He HaWAeM METOAMKH HCCAEN0Ba-
HUS HapyWEHHi, ONpENeJeHHs HanpaBJeHUs U aMOJUTYAb NEpeMe-
WIEHHS HX KPHIIbER, HEe roBopsl yxe 00 aHa/Nn3e BLI3bIBAEMBIX HMH
cmeulenuii. TOYHO Tak e W B paboTax No CTPYKTyPHOH TeOJOTHH
# reOTEeKTOHHKE Mbl HE HaxoauM pa3bopa 3TOro BOMPOCA, XOTs He-
koTopwe astops (6, 12, 13) yaxeasioT MHOro BHHUMAaHHA MEXaHHKE
TeKTOHHUecKHX sapaeduii. Bnpouem, M. M. TeTsaeB nenaer poOKyto
NOMbLITKY ONpejaeqeHdsi BePTHKaNbHOH amnauTyasl cOpoca mo BUAH-
MOMY TOPH30HTAJbHOMY CMEIIEHHIO KPBIIbEB NEPBHYHOH CTPYKTY DI
{11—112—116), HO OH OTpaHMYHUBAETCH PAaCCMOTPEHHEM TOJbKO BEP-
THKAJbHHX MepeMenmenuil (COGCTBEHHO AaXe TO/bKO COPOCOB), COBEP-
{IEHHO He VYWTHIBAs BJAMAHMA TOPU3OHTANBHOH cocTaBagoimed. Me-
xay tem Cnép (37, 38), nauaBwui paHblie APYrux reosoros sa*
HAMATbCA BOMPOCAaMH pPYAHHYHO# TEKTOHHMKH, YXKe AaBHO 10Ka3al,
Y4TO BePTHKA/bHBIE MEPeMEIleHHs SIBASIOTCS TONbKO YaCTHBIM, 2 I0-
TOMV W JOBOAbHO PEAKHM CJydaeM TEKTOHW4ecKuX Hapymenui. [lo-
Aasadoumee xe OOJBIIMHCTBO HAPYWEHUH MpPEeACTaBAseT Pe3yabTar
HAKJOHHOIC MNepeMelleHdss KpuJabeB, B KOTOPOM TOPH3OHTaJbHAs
cocTaBasomasn (37eMeHT CJBHUra) 4acTO MrpaeT BecbMa CyUleCTBEH-
HYIO, MHOTJA JaX€ AOMHHUPYIOMY poab. Touso Takxke PaHCcOM
(33), dBanc (£6) u Apyr. NpUBOAAT MHOrOYMC/IEHHBIE (PAKTHI KPYyI-
HbIX FOPU3OHTAJbHBIX MepeMelmenuit (CABMIOB) aMNAUTyla KOTOPBIX
NOCTHraeT MHOTAAa MHOTHX COTEH METPOB, JI0XOAs JAaxke IO 3 Ku.
flostomy, monbiTky TeTseBa MOXHO paccMaTpUBaTb CKOpEe Kak moc-
TAHOBKY BOMPOCa, a He €ro paspelueHHe.

Oanako, aMepuKaHCKHE TeoJOrd, OCOOEHHO Te, KOTOpble 3aHH-
MAaIOTCA NPEUMYIUECTBEHHO H3yuyeHWeM MEeCTOPOXAEHHUH, YK€ NaBHO
fpUIIAH K BbIBOAY O Heo6XxoaumMocTu OoJsee TUI2TENbHOrO HCCAeN0-
BaHus HapyuweHsud, C npuMeneHueM GoJsiee TOYHBIX r€OMETPHYECKHX
npHUeMoB, U BEIPAaBOTKH cOOTBeTCTBYOWeH kaaccnduxauuu. B 1907 r.
Ha cTpayuuax xypuana ,Economic Geology“ (29) Bo3uukaa oGwup-
Hasi QMCKYCCHs MO 3TOMY MOBOJY, Bbi3BawHas crarbeit Pancoma (33).

B 3TO#d AMCKYCCHH TNPHHAA YyyacTHe Le/blid Pl BHAHbIX aMepH-
kaHcKux reoaoros—Jaggar, Spurr, Fairchild, B. Willis, J. Ried,
Cushing, Tolman, Chamberlin, Evans u ap. (26), 1OMeCTHBIIKX CTATbH
noa oaHuM OO6WMM 3aroJoBkoM ,Kak caeayer HaseiBaTh M KJac-
CH(UUMpOBATh HapyleHHs".

M3 nux HauboJiee COMEpPKATENbHBIMH C Hauled TOUKM 3PEHHH fB-
asorcss crathh Kymuura u Toamena (26). [lepas ykaswiBaer

1) Ucropus BKII(6) 101—1938 r.
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Ha HEeOOXOAWMOCTD pasrpasidvyeHHs reoMeTpU4YeCKHUX 3JEMEHTOB LAU3DH-

IOHKTHBA, a NOC/JENHUI AaeT AOBOJBLHO MOAPOOHLI KX aBanus.

Heckoabko mnosnuwee, B 1909 r. H. Ried ykasan BO3MOXHOCTI:

rpaduuecKoro pewlesHsi HEKOTOPHIX OCHOBHBIX BONMPOCOB AH3BIOH-
KTWBa, B TOM 4HC/Je—oOllpene]eHie HanpasieHus U amIJAUTYAbl Jei-
CTBUTEJbHOTO OTHOCHTE/bHOrO NepeMellenis KpoabeB (34).

B 1911 r. Toamen (39) paspabGoran 3toT Bonpoc 6ojee noapoGHO
M paa Gosee MNOJHOE W U3ALLIHOE €ro pelleHde, NPUMEHHB METO.,
NpoeKuuid € YKUCJIOBBHIMH OTMETKAMH, KOTOPbIH Mbl H HCNOJIb3yem
C HEKOTOPHIMH HeGOoJbWIUMH H3MeHeHusiMu. K coxanenuio, npeuo-
XKEHHBIH MM METOJ He MNOJYYH/] AOMKHOrLO OTPAXEHHd B reoJOrH-
yecko#l Jautepatype. He moaydus on oTpaxeHus u B paboTe cheuu-
albHOM KOMHCCHH, KOTOpas Obl/la CO3BaHA B PE3ynbTaTe 3TOW JHC-
kyccun AmepuxaHckuMm [eosorunueckum Oobmectsom 8 1912 r. nox
npeacenateabctBoM H. Ried’a, A.Ja BeipaboTKHM palMOHAJbHOH KJjac-

cu(puKalLuu HapyUWEHHHA.
B oduumaibHOM oTueTe 3TOH KOMHUCCHHM (35) MBI HAXOAUM OTYeT-

JIHBO paapaéoTaHnyo TEPMHHOJIOTHIO TE€OMETPHUUYECKHX 3JEMEHTOR

HapyweHuid, oaHako 6e3 ykasaHUd (yHKIMOHAILHOH 3aBHCHMOCTH
MX APYT OT Apyra, W JAOBOJbHO MNOJHYIO KJAAaCCH(PHUKAUMIO AU3DBIOH-
KTHBOB, MOCTPOEHHYIO HA reoMeTpHuYeCKOM npunnune. B ocHoBy 3To#
KAacCU(UKALUK TOJ0XKEH MNPU3HAK HANPABAEHMA NEHCTBHTENLHOrO
nepeMellesuss TOPHBIX MacC, PacnoJNiOXKEeHHbIX N0 Ty H APYryio CTo-
POHBI TEKTOHHMYECKOW TpEuUlUBbl, MO OTHOWEHHIO APYyr Kk aApyry. [Ipu
3TOM aBTOpPBHl MNOAYEPKHBAIOT, YTO OHH OCTAHOBHJIWCH, HMEHHO Ha
,FTEOMETPDHUYECKOM“ a HE HA ,TEHETHYECKOM" HpUHUHMME KJaC-
cudukauuu ¢ Tem, 4To6 HapylIeHHe MOrao ObiTh CMUCAHO NOCTOABLKY,
NOCKONbKY MOXeT OblTb HEenoCpeaCTBEeHHO HalJa0naeMo, 6e3 Heoo-
XOAMMOCTH 0053aTeNbHOTO YCTAHOBJAEHUS CHJ, KOTOpPHIE BhLi3BaJIK
ero oo6Opa3osanue. Tem Oosee, yTo 6e€cCNOPHUE YCTAHOBJEHHE 3THX
CHJ Jla/eKO He BCeraa BO3MOXHO, H 4YTO TaK Ha3blBaemMble ,Hapy-
MmeHnss CKaTua“ uuorga mMoryT O6biTb 06pasoBaHbl 0€3 yyacTus C/Aas-
JUBAHHS, a HApDYLWEHUs ,pacTaxeHus“—o6e3 ,pacraxeans“ (35—164).

DTOT B3NS HAM KaXEeTCs COBEpPLWEHHO NPaBUAbHLIM, NOYEMYy MBI
M KJaJeM €ero B OCHOBY BCEeX HAUUX AaNbHEAWUX pacCCyXAeHHH.

M3 pycckux reoJsoros BONpOCaMM MECTHOW TEKTOHMKH, HJAU Bep-
Hee, TEKTOHMKH MECTOPOXAEHHWH, OCHOBATEeJbHO 33HHUMaJICH TOABKO
oaun npodeccop, akazemux M. A. YcoB. B panre craren
(14—19 n 21) on pan o6CTOsATENbHOE OMUCAHME BAXKHERIIUX HADPY-
IIEHUA MNOYTH IO BCeM pa3padaTbiBaeMbiM MecTopoxaeHuam Kyas-
dacca, ¢ uCNO/Ab30BaHHEM 60raToro marepuasa MOA3EMHBIX Bbipabo-
TOK, Ha KOTODHIA Te0JIOTH 4O Cero BpemeHH obpaula/iu Majo BHHUMA-
Hus. DTOT OOIUIMPHBIE MaTepuaa naJ €My BO3MOXHOCTh BHIPabOTaTh
CBOM MNPHEMBI MHCC/IEN0BAHHA M AaXe MNPEANOXHTb CBOIO KJacCH(HU-
Kauuo Hapyuwenui (20 u 22).

B otsanMune OoT amepuKaHCKUX TeoJIOTOB B OCHOBY 3TOW KJaCCH-
(bUKau¥K OH KJAJeT TeHeTHUYECKHMH MPUHIIKM, OrpaHHU4YUBasChb, BNPO-
yeM, paCcCMOTPEHMEM TOJbKO TAHrE€HUHWAJbHbIX AM3BIOHKTHBOB, NOJb-
3yIOIMXCA TNpeuMymecTBeHHuM pa3BuTHem B Kysbacce. B s1oi
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xaaccuuKauun NpeaycMaTPUBAETCH, MeXJAy INpPOYHM, pasfeneHuHe
BUIOB AMIBIOHKTHBOB HE TOJbKO MO XapaKTepy JAEACTBYIOIIHX CHJ,
HO M HANPAaBJAEHHIO a6COMIOTHOrO mNepemeuwlenus Kpoakes. Tak, wa-
npumep, UM BBEIAEAAIOTCA QOpMbl, 06pPa30BaHHBIE ABHIKEHHEM BHCAUEr0
¥pBlJa BBEPX MO HAKJAOHHOHW NIOCKOCTH cmecTuTenss—B3bpoc U ,00-
paTHBIA HaJABHIr“—OT COBEPILEHHO CXOAHBIX tdopm, 06pa3OBaHHBIX
1BMIKEHHEM JIEKAUero KphiJia BHH3, 0]l BHCAYEE KPBINO—,TIOAABHT.
[loHATHO, YTO JAMAarHOCTHKA nocJenHeli (Gopmbl KpaiHe 3aTpyldHH-
Te/AbHAa, W CaM aBTOP, NPUBOAS MpHMEpH NOAOOGHBIX AMCIOKAlHH, HE
BMI0/1HE YBEPEH B NPABUJBHOCTH WX ONpenesieHus.

OTaaBas JO/MKHOE BaXHBIM TNpEUMyIIecTBaM KJacCHUKauni,
fOCTPOEHHKX HA TeHeTHYeCKOM MPHHIKNE, Mbl BCE XKE NyMaeM, 4TO
BBejleHHe 3TOr0 MNPHHUOMNA B KJACCH(PHKAUWIO AM3BIOHKTHBOB HE
COOTBETCTBYT COBPEMEHHOMY YPOBHIO HallBX 3HAHMA 3TOrO poja
apaenuii. He rosops yxe O WAaTKOCTH OCHOBAHWH JA ONPENE/NEHHS
a6CONIOTHBLIX AIBHXEHHH TOPHBIX MacC B NMPOCTPAHCTBE, NaXeE BONPOC
0 NPOSBAEHUM TeX WM WHBIX HANPsKEHWH, yYyaCTBYIOIHX B o0bpaszo-
BaHUM JU3BIOHKTHBA, fiBAsieTcd OOJbIIEID YacCTbi0 BONPOCOM CROp-
HbIM, KAK 3TO CNpaBelJTMBO OTTEHEHO B paboTe KOMHUCCHH aMepH-
KAHCKHX reoJ/0oroB.

B xpaTkoi XapakTepucThke kaaccuduxannn M. A. YcoBa or-
METHUM €elle ABa MOMEHTA.

Bo nepBhiX, B Hell He YYHTHIBAETCS BJIUAHHE HA XAPAKTEP CMe-
{[eHUs TOPU30HTAJNBHOH COCTaBJASOMIEN. [IpaBana, He/b3sd CKa3aTh,
4TO aBTOP COBEPIIEHHO HITHOPUPYET BO3MOXHOCTH rOPHU30OHTAJIbHBIX
nepememenuil. Ha ocHOBaHWM COGCTBEHHBIX HAOMIONEHHH M Ha0J/110-
J€HHH CBOXX COTPYJAHHUKOB, OH NPHUBOAMT HECKO/BKO KOHKPETHBIX
[IPUMEPOB MCKJAIOYATENbHO I'OPHSOHTANbHBIX NEpeMelleHHH—CABUTOB
(22—41). TouHO TaKXKe VKa3biB2eTCs HM M BO3MOXHOCTb ,C/JOXHBIX®,
T. €. HAKJOHHHIX MepeMEIeHNnH, Tuma B3OPOCOCABHTOB H HAJBHIO-
CHABUrOB M MD., OJHAKO B MpPeJJIONEHHON MM KJAACCH)HUKAIHH ITH
bopMbl HE MOJY4al0T CBOEro OTpaxeHus. Mcxoas u3 ynpoIeHHBIX
3KCNepPUMEHTOB Y MU Ca HAJl Pa3laBJuBAHMEM T/bIO U €ro TEOpHH
SANUNCOKMAA HanpsxkeHudd, M. A. Y COB He HAXOLUT TEHETHUECKHX
NPEANOCHIOK BO3HHKHOBEHUS] TOPH3OHTA/NbHBIX nepememenud. [lo-
sToMy, B npeanoxexnayio M. A. ¥ coBH M K/JIaCCH(pHUKANUIO 3TH Ne-
peMellenns yA0KHThCS He Morau (22—43).
© Mexay TeM, NpH TIiaTelbHOM HCC/ACNOBAHMM [MITPHXOBKH Ha
fIJOCKOCTH CMECTHTeNs, OKa3bBaeTCs, YTO NoaaB/asiomee GOJbMIHH-
crBo Hapyweduit Kysbacca!) npeacTaBasioT HaKIOHHBIE NepeMelre-
HPs, B KOTOPBIX TOPHU3OHTAJbHAS COCTABJASIOLIAA HE TOJBKO NOYTH
BCEeraa 1pUCYTCTBYeT, HO MHOTAA Jaxe MPEeBOCXOAMT BEPTHKANbHYIO.

Bo BTOpHIX, 3Ta KJaccuduKauusi, Kak, BIPOYEM, H BCE Apyrue, HE
YYUTHIBACT BJMSIHMA yrjaa, COCTAaBAAEMOro JHHWEH NPOCTHPAHUSA
nJacTa ¢ AdHUEH [pOCTUPAHUsA CMECTHTENsS, MeXAy TeM, KaK [oka-
ILBAIOT OAMMAHIIMe HCCAEN0BAaHUA, B COIMAaCHbIX JAW3BIOHKTHBAX,
0OCOOEHHO B TOM CJydae, KOrja CMECTHTe/Nb MajaeT noJjoxe njaacra,

1} Tounee—I[1pokonbeBckoro pakona Kys6acca, rme, Kak YXe OKa3biBalOCh,
HamuM crnoco6oM Obiio pacwndposaro Gonee 60 HapymeHwi.
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3TOT yroa npuobperaer ocob6oe 3Hauenue. [lpu HekoTOpOM €ro
H3MEHEeHHH OJHO H TOXE MNepeMelleHde KPblJAbeB JAU3BIOHKTUBA MO-
XKET BHI3BAaTb JB€ COBEPUIEHHO Pa3/NHYHBIE (POPMbI CMEIIeHHS.

10 nocaenHee O6GCTOATENLCTBO BMECTe C yCTaHOBAEHHHIM Hpe-
ob/sanaHueM HaKJOHHBIX MepeMenieHHWi JaeT BO3MOXHOCTh JEerko H
NpoCTO pacwd@poBaTh psajl 3aragoyHblX HapyuieHud. Tak, Hanpumep,
Ins OObACHEHUsS TOro, KaK OAHH M TOT XK€ JIUIBIOHKTHB Ha ABYX
CMEXHbIX MJaCTaX MOXET BLI3BaTh JBA pa3/iHYHbIX NO TUNY CMeule-
aus (22—17, ¢ur. 14), nocratouyHo HeOGO/NbIIUX H3MEHEHHWH B MNPO-
CTHPaHHM MJaCTa WK CMECTHTE/]sd, YTOOh MOJNY4UTb K ,NPAMOH" W
,OOpaTHHN“ HAABUTH HA OJHOM M TOM XE€ CMECTHTeJe.

lpunnunuanbable YCTAHOBKH, MPHHATHIE HAMH B pelieHHMH
BOMPOCa AM3BIOHKTHBOB.

HecomHeHHO 60/1bwO# H HEOCMOPHUMOH 3aCJAyroi axkajseMHKa
M. A. YcoBa saBasiercl pa3paboTKa OCHOB TeHETHYECKOW KJaacCH-
(ruKaunu AU3BIOHKTHBOB. O1HAKO, HECMOTPSA HA ANUTENbLHYIO U OCHO-
BaTeJbHYI0 NPOPa0OTKY I'pPOMaiHOrO ¥ Pa3sHooGpazHOro martepuaja
no Tektonuke Kysbacca, M. A, YcoB He mMOor aath ucuyepnsiBaioues
Kaaccuukaluy, KOTopasg OXBaTbiBasia Obl BCE (POPMBI, JaXe TOJIBKO
TAHT€HIHANbHBIX JHU3BIOHKTHBOB. B 4acTHOCTH CABHrOBHIE U CJAOXK-
Hble B30POCO-CABHUTOBbLIE HADYIUEHHUS HE MOJYYHIH OTPAXKEHHS B €ro
KAaccHdUKalKK, XOTH OHH, NOBHAUMOMY, MMEIOT HOCTATOUHO IIWDPO-
Koe pacnpocrpanedue B Kysbacce u 06ycaoBJeHB B OOMEM TEeMHU
K€ TAHrEHIHAJbHBIMH HANPAXKEHAAMU. DTO ObIJIO SCHO U CAMOMY
M. A. ¥YcoBy, KOraa OH yka3eiBa/J, 4TO ,K COXaJdeHHI0 MNOoKa HE
BbIPa0OTaHO HAJEKHOrO KPUTEPUA AN ONpeneseHds BEKTOPHANb-
HOCTH JBHXEHWH MNpPH CABUIOBHIX CMEUIEHHAX“, a MOTOMY HET BO3-
MOXXHOCTH YCTaHOBHTb, KaKO€ KPBHIJIO HapymleHHs (pakTUUECKH nepe-
Meuanoco (22—-42). ’

Ecau nonoGubie 3aTpynHends BCTPeYaoTcs B TaAKOH, CPAaBHUTENBHO
XOpolio H3yYeHHOHW B TEKTOHHYECKOM OTHOUIEHHMH, 06nacTH, kak Kya-
6acc, TO HAaCKOJBKO K€ OHH OYyAYT BEJAUKH M HENnpeo10JUMbl NpPH
HCC/AENI0BAHUM HAPYUWIEHHH B APYrHX MEHee H3YyuYeHHBX 006./1acTsaX
¥ paiioHax? :

Bce 3T0 nenaetr oyeBHIHBIM, YTO, HECMOTPSA Ha BCE NPEUMYUIECTBa
M METOHOJIOTHYECKOEe 3HAYEHHe TeHETHYECKOrO MPHHIMNA B KJAaCCH-
GuKanuu AH3BIOHKTHBOB, NMPAKTHYECKOE MPHMEHEHHE €ro CTaJKHBaeT
HaC C HeNpPeoJO/NHWMBIMH, B HACTOsAUIEE BpPeMs, 3aTPyAHEHHAMH. DTO
BhIHYKJd€T HAaC CTaTb MOKAa Ha NMyThb reOMETPHYECKOM KJjaccuduka-
MU Hux 1),

Mbl nonaraem, 4TO B HACTOALIEE BPEMSI TOJBKO MAacCOBOE HCCAe- -
AOBaHHE JAHM3BIOHKTHUBOB, C TIIATEJAbHLIM ONMpeneJeHUEM AEACTBUTEAb
HOrO OTHOCHUTE/JbHOTO MEPEMEILEHUS HX KPBLIbEB, 1aCT BO3SMOXHOCTH
NOJOHTH K onpeneneHdio abcoNOTHOrO (M TO KOHEYHO He BMOJHE)
HanpaBJieHHs JBHXKeHHs1 6onee HJAM MeHee KPYNHHIX IAb0 3eMHOM

1) [lepen astopom Guli M Apyro#, 6olee NMPaBUABHBIA NMyTh—NyTh Aadbheiimero
pasBuIMg TeHeTUveCKoH knaccuddkanmu akaa. M. A. Ycosa, ¢ npuMeHEHHEeM U Teo-
METPMYECKOro MNpHHLMNA TaM, rjie TeHe3uc sBIeHUl elle HeJOCTATOYHO ACEH. P € A.
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KOpPbl B NPOCTPAHCTBE, a BMECTE C TeM M TeX HaNpsKeHuH, KOTOphMHU
OHH BmizBaHn. Ho aag sToro Tpebyercd eule 10Aras ¥ KpONOT/AHBadA
pa6oTa Mo HAKONJNEHWiO NEPBMUYHOTO (PAKTUYECKOro MaTepHasa. Ma-
Tepuan xe 3ToT Gyner Tem OGoJiee LEHEH, YeM TOUHEE 6yayT onpe-
AeASTHCAS JAeHCTBUTEAbHbIE OTHOCHTE/bHbIE MEepEMEUleHHsl KPbIJIbEB
KaXJAOTO MCCJAELYEMOro JAHM3BIOHKTHBA. :

Hcxomsi ¥3 3Tdx COOOpaxeHWH, Ml NpHCOeAuHAEMCS K TOHKE
3PEHHSI aMEPUKAHCKHX TeOoJq0roB O HEOOXONMMOCTH reOMETpHIECKUX
METONOB HCCAENOBAHWS HApYILIEHWH, HO AesaeM JajbHedwuH war
Bepes, yCTaHaB/AMBas (PYHKUWOHANbHYIO 33aBUCAMOCTE MENIY re€o-
METPHYECKHMU 3/1eMEHTAMH NepeMeUuleHHd W TaKOBhLIMH BBI3EIBACMBIX
UMK CMemenud. DTO N03BOASeT HAM BbIBECTH 00wyl Qopmyay
M3 BIOHKTHBA, OXBATHIBAIOILYI0 BCE BO3MOXHbIE CJayuyad MNPsiMBIX M1O-
CTynaTenbHbIX JAHW3BIOHKTHUBOB, CBOAA, TAKHM o6pa3om, BCe MHOTO-
o6pasue siBJEHH K enuHCTBY. JTa Qopmysa NaeT BO3MOXKHOCTb Ma-
TEeMAaTHYECKH pelaTth Kak MpaMyio, TaKk ¥ OOpaTHyio 33134 ANWSD-
IOHKTHBA, @ e€e HCCAe]0BaHHe MNO3BOJSET YCTAHOBUTb, KAKHE NAHHBIE
HEOGXOAMMBl M JOCTATOUHBI AJS NOJHOTO HJAM YaCTHYHOTO MX peLue-
gug. C 1pyroii CTOpOHbI aHanu3 3TOH (GOpPMyAbl M BCeX BXOAAIMAX
B Bee NEepeMEeHHbIX M03BOJYET AaTh TOUHYIO KJAaccH(uKAUHUIO HAPY-
[IeHuil, BHIBECTH M MaTeMaTHYeCKH OOOCHOBATh KaXJbiH H3 Bbile-
JsieMbIX B Hel BHIOB. '

[lpu BuiBo#e 3TOH (OpMYJ bl MBl J€NaeM CjAenylolre 10nYINeHNs.

1. AGCOMOTHBIE NepeMeIeHna KPblAbeB AUIBIOHKTHBA HAM 00/b-
IeI0 4acTbi HeudseCcTHH. [l03TOMY, Mbl MOXEM TOBOPHTH TOJABKO
06 MX OTHOCHTE/bHBLIX [epeMElIeHNsX, KAK €NHUHCTBEHHOM (aKTope,
06yCAOBANBAIOIIEM BHAHMOE CMEIIeHHE HAapYWEHHbIX HMH CTPYKTYD-
HBIX 3JIEMEHTOB.

9. Xota cmectuTeab BOOOUIE NPEACTABASET KPUBYIO NOBEPXHOCTB,
OHAKO, paccMaTpuBas ero B OrpaHMYEHHBIX Mpejsesax npocTpaHCTBa,
Mbl GyneM NPHHUMATB €ro 3a MJ0CKOCTh, PABHO KdK H CMelIaeMbIE
UM 2J€MEHThl NEePBUYHOH CTPYKTYPhI—I11aCThI, XKU/Ibl, TDAHHLB MEXKAY
dopmMaudaMH U Npoy, KOTOPbie Mbl B JaJbHeHEM 18 KPaTKOCTH
OyAem Ha3blBaTh NPOCTO MJacCTOM.

3. [To Tem xe coobpaxeHusiM—OrpaHUYEHHOCTH NPOCTPAHCTBA,

B npenenax KOTOPOrO paccMaTpuBaeTrcs laHHbIM JH3BIOHKTHB,—MBL
NPUHAMAEM NepeMellaemMble UM [IbiObl 3@ XECTKHE CHCTeMb, HEe NMOJ-
gammuecss W3rubamuM yCHAUsaM.
4. Hakoneu, Mbl OrpaHM4MBaeMCcsi paCCMOTPEHHEM TOJbKO MPAMBIX
NOCTynaTe/lbHBIX HApyWeHHH, TaK KaK CYUTaeM, 4TO BpallaTeNbHHE—
BUHTOBble, LHJIHHIDHYECKHE ¥ MPOUY.~—BCTPEYAIOTCH BOOOUIE PEAKO.
¥ u3yueHo eme ovenb caabo. Uro ke kacaeTcs UIaDHUPHBIX HAPY-
IUEeHHH, TO OHW XOTS U COBLIYHBI, HO YroJ MOBOPOTA, 00yC/IOB/AECHHBIH
UMH, 60JBIIEI0 YaCThbID HACTOJABKO MaJ, YTO MOXET CYUECTBEHHO
OTPa3uTbCA TOJAbKO Ha OY€Hb MOJOTHX CTPYKTypax.

[lonsTHO, YTO 3TH JNONYLIEHHs BHOCAT H3BECTHYIO NOrpeulIHOCTb
BO BCE HAlIM pacCyXxieHud, OLHAKO OHH COBEPIIEHHO €CTeCTBEHHBI
¥ Heu36GexHbl Npu HccaenoBanuu aw0boro, 60see WAH MeHee CJ0XK-
HOTO, iIBA€HUS MPHPOIH.
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flpu 3tomM mMbl monaraem, YTO KaXA0e HAapPYIIEHHE XAPAKTEPH-
3yercs TpeMs MOMEHTaMu: 1) mepeMeumeHneM KpPoJabeB ¥ Mpo-
CTPAaHCTBE OTHOCHTENbHO JpYyr Apyra; 2) cKpeumjeHueMm naacra
CO CMECTUTEJIeM HJH, UHAYe TrOBOps, B3aUMOPACMONOKEHHEM BTHUX
JBYX NJIOCKOCTHBIX 3/IEMEHTOB B MPOCTPAHCTBE; 3) CMEUEHHUEM
naacTta, T. €. BUAUMBIM De3yJbTaTOM KOMOHWHHDOBAHHOTO BJAHSAHHS
NEPBHIX IBYX.

PaccmoTpum cHayanma kaxJAH# W3 HUX B OTJEABHOCTH.

Ananu3 nepememenuii.

Tak xak MBl yCJ0BH/IMCH PaccMaTPUBATH TOAHKO OTHOCHTEAbHBIE
NepeMelleHus KpblibeB, TO HaM B CYUlHOCTH cOBepuleHHO 6e3pa3-
JAYHO, KOTOPOE M3 HHUX (AKTHUYECKH JBHUranoCh M KaKOe OCTaBa-
JIOCb B MOKO€. Yc/0BuMCS, BMeCTe C Tem, a0 yro6crsa aua/iusa,
BCerjga MpUHUMATh 32 NOJABHXKHOE KPbIJIO-—BUCSAYEE KPHIAO AH3IBIOH-
KTHBA.

[lonsiTHO, yTO M0W6Gasgs TOYKAa BUCAYEro KPHIJIA, JMeXKallas B NJAOC-
KOCTH CMECTHTEJIs, MOXET ABHraThbCs B N1060M HanpaB/eHUU, OAHAKO
He BRIXOAsl W3 npeaenos 3ToH nuaockoctd. Eciu mbl 6yaem paccma-
TPHBATb TOJbBKO MOCTYNAaTE/JAbHHIE MepeMelleHns, B KOTOPHX Kaxaas
TOYK2a MNOJABHXKHOIO KphiJia NepeMelnaeTcs napanaiejbHO H HAa OAM-
HaKoBO€ paccrosHue ¢ JM000H APYyroil ero Toukoi, To o6inasi amnau-
TyAa nepeMelesus Kakod aub0 u30paHHON HAMHU TOYKH B NAOCKOCTH
cMectuTeass OyAeT paBHa M mapaasiesbHa aMmnJuTyae o6umero OTHO-
CHTENbHOTO NMEpPEeMEeUIEHUsT BUCIYEro Kpblia B [EJI0M,

Takum o6pasom, obliee OTHOCHTE/ILHOE MEPEMENICHHE BHCAYEro
KpblJla B NPOCTPAHCTBE Mbl MOXEM NPEACTABHTb B BHAE BEKTOpa R,
JEXKAUWEro B NJOCKOCTH CMECTHUTEN U COeAMHAIOWEro HCXOAHOE No-
JAO0XEHHE MPOU3BOJBHO HM30PaHHON HAMM HHAMKATOPHOK Touku O ¢
KOHeuHbIM ee moJsoxennem M (dur. 1).

Pasnoxum Tenepp 3TOT BEKTOP HA ABE COCTABAAIOUIWX NO HATPAB-
JIEBHIO NPOCTHPAaHHS M nanaenus cmectuteas (¢ur. 1). Torna nepsasn
u3 Hux OL oueBunno Gyaer npeacTaBaAdTb 3JE€MEHT CABHUTa, KOTOPLIf
Ml 0003HauuM OGykBoil A, a Bropas ON-—HaKJOHHYIO BBHICOTY nepe-
mewenuss h, 1. e. anement B36poca uau c6poca, B 3aBUCHMOCTH OT
TOro OyIeT J4 OH3 Hampas/eHa BBEPX HJAM BHU3 N0 HAKJOHHOM
NAOCKOCTH cmecTHTend. Obiuee ke nepeMmeilleHHe €CTeCTBEHHO MO-
JIYUUT HasBauue B3OPOCO-UaH cOHPOCO-CUBUTA. ;

Ecau ycnoBumcsi, 9TO NAOCKOCTb CMECTHTENt HAXOMUTCH Nepexn
JHLOM HaOMoOAaTeNss W NagaeT B ero cTopony (dur. 2), u npumem
JBHKEHHE WHIHWKATOPHOH TOYKH BBEPX M BPABO 33 MOJOXKUTE/IbHBIE,
a4 BHH3 M BJEBO—3a OTPUIaTe]bHLIE, TO BCE BO3MOXKHbLIE NepeMere-
HHS MOTYT ObITb JIETKO YY4T€HEl M COBEPIIEHHO TOYHO OXapaKTEPH-
30BaHbl: WA NPOEKUMAMH BeKTOpa mepemeulennd R Ha auauu npo-
CTHPaHHA M NaAeHUs cmecTuTe]a h U A ¢ COOTBETCTBYyWIUMU 3HA-
KaMu nepes HHMH, WU, HENOCPEACTBEHHO, BeNIWYMHOH BekTopa R u
yriom v, COCTaBAAeMbIMA 3THM BEKTOPOM ¢ MOJOXHUTE/NbHHM Halpas-
JICHUEM JIMHUH NPOCTHPAaHHA cMmecTdteas (pur. 1).
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dur. 1. Pazroxenue BekTopa nepemelleHrs R HAa COCTaBasiollye B NAO-

CKOCTH cMmecTutens u B npoctpaHctee. Pur. 2. CxeMa BO3MOXKHBIX nepe-

- MeleHWd Touku B maockoctd cmectuteas. Pur. 3. Cxema ckpeuleHus
naacta AB n CD co cmecturenem ST B nnane.

B oOmewm, Bce pasuHoo6pasHe MbICAUMBIX NEPEeMEIEHHHA MOXeT
6HTh NPEACTaBJEHO MpPOCTO¥ TaGauukol (taba. 1 u dur. 2).

Knaccudukaums nepemeuenui Ta6auna 1.
| DneMEeHTH
Ksaapanr 1L Haszsanue Buna
UIAU JUHUS vrea y CaBura £ i Bs6poca h nepeMenieHus
4 R ; ISR GG Rl LR AR S T
% |
OA f 0 <+ R O -}~ caBur
- AOB 0—90 +R 100 O] Om+R i~ B3O pococaBHT
OB ;. 90 (0 + R B36DpOC
BOC ' 90—180 Ono —R + R no O — B3GPOCOCABHUT
OC 180 — R @) — CIBUT
COD | 180—270 | —Rmo O | O po—R. — ¢6pPOCOCABHT
OD | 270 O — R cbpoc
DOA . 270—360 Ompmo+R | —Rmo O - cbpococasur

M3 stofi TabauukKM BUAHO, 4TO uYKCThHie (GopMbl—B36poC, c6poc
W C/ABMI SBAAIOTCA YAaCTHRIMH CJydYasdmMd HapyuleHui, npudyem B36poc
U c6poc aBAsOTCA (PopMaMu HMAEHTHUUHBLIMY, OTJIHYAIOUAMHCH APYT
OT Zpyra To.Jbko 3HakoM. [1o3TOMy, COpOC MOXKHO paccmannBam

KAK OTpUUATeAbHBIIl B30pPOC, uAM HA060POT.
OTciola MOXXHO BHIBECTH 3aK/JIOUEHHE, 4TO OOUIUM CJAydYaem mne-
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peMelienus sBAgeTCs B3OPOCOCABHUI, XaPAKTEPUBYIOUMICH 3/€MeH-
Tamu +h u A, KOTOpBHE CBSI3aHBl C MOJHOH aMNJAMTYAOH Tepe-
MEIIEHHA CAEAYIOIIUMHU NPOCTHIMU COOTHOIIEHUSIMH:

h=RSiny. (@ X=RCas:% . . . . (b)
B R )8 o Tl ey T S T e

¢ | :

Bextop R aBaseTcs Be/IMUUHOMN ‘BCEraa noJOXKUTE/NLHOH, a 3HAKK
h u A onpenensioTcs 3HaKOM COOTBETCTBYIOWEH (YHKUMHM yraa 7,
npu u3MmeHesuu nocnennero or 0 go 360°.

Pasnarasi nanee anement B36poca h, KOTOpHIH NpencTaBaAseT Ha-
KJTOHHYI0 BHCOTY INepemMelieils, Ha BEPTUKAALHYIO U FOPU30H-
TaNbHYIO COCTABJAAOIMIKE B IJIOCKOCTH MEPHEHAUKYASPHOA K JIHHHUU
npocTupanus cmecturens (¢ur. 1), nonyuyum BepTUKAABHY IO
BoICOTY nepememenus OP=H #u BTOpyw ropusoHTal1bHYIO, CO-
crasasomyio OK = b, koTopyio Ha3oBeM W HPHHOHK mnepeme-
HIeHHS. :

OGosnayup yros najeHus cMmecTutenas uepes B, noayuum aas H
¥ b coOTBEeTCTBEHHO: :

~

H=hSinB=R Sinp Siny
H b==hGasB == RGo8BSINY i .10 242)

Ananus ckpemenwuii.

BTopeiM MOMeHTOM, oONpenensiiolEM XapakTep AHW3bIOHKTHUBA,
ABJASIETCSI B3aWMOPACMNOJOXKEHHE MNAOQCKOCT2H mMJacta W CMECTHTenas
B npocrpanctBe. Kak Jserko cebe npencraBiTh, 3TH B3aMMOOTHOLIE-
HHAsE MEXNY NJaCTOM W CMECTHUTEeNeM MOryT OHITh TakXke OeCKOHEYHO
pPasHOOOpasHel, MpHYEM 3TO pa3HooOpasue, Tak CKa3aTh, NABOUHOTO
nopsaka. Eciu noaxoZuTe K BOMPOCY € UYUCTO MaTeMaTHYECKOWH
TOYKH 3peHHs, TO 3TO JABOHHOE pa3HooOpasue MOXHO nNpenCTaBJATH
C ONHOH CTOPOHBI M3MEHYHUBOCTBIO ABYTPAHHOIO yIJa, COCTABAAEMOTO
pacCcMaTpUBAEMbIMH MNJIOCKOCTSAAMH I/NAaCTa U CMECTHTEASs, KOTOPHIHA B
MapKIIeA1epCKOA K TOpPHOreOMeTpPHYEeCKOH JHUTepaType NoAYYH
HasBaHMe yrJja CKkpemenus (UIM CKpeuUWBaHWs), W YrJOM Ha-
KJIOHA THHUM CKPELIUBAHUS K TOPH3OHTY. DTUM NpUEMOM, COOCTBEHHO,
A TO/B3YIOTCSI B TOPHOM reOMETPUU NPH aHaNW3€ HAPYIIEHWH, MPH-
YeM OH 2Ke MO0JIOXKEH M B OCHOBY KJacCHdHUKALKK CMeumeHud npod.
baymana.

C apyro# cTopoHb B3aHMOPACHONOKEHHE CTPYKTYD B MPOCTPAH-
CTBE MOeT ObITh OXapaKTEPHU30BAHO C TOIO XK€ CTENEeHblO) TOWHOCTH
yriamu najeHds nJacra 4 CMeCTHTENA U YIJIOM nepecedyeHust JUHHI
HX MPOCTHpaHus. DTOT yroJ HEKOTOPbLIMH ABTOPAMH TAaKXKE HA3bl-
BaeTcss yraom ckpemupanus. OnHako, Bo H36Gexanne HeLOPasyMeHni
Mbl OyneM HaselBaTb €ro yrJ oM BCTpeuHd.

[lepBuit MeTON € TOYKH 3pEHHST YUCTOH MATEMATHKHU SBJAAETCS
KOHE4YHO 0oJsiee NpaBr/bHLIM, OJHAKO, BTOPOH—HMEET HEOCHopUMbIe
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npenMymecTsa. Bo mepBhiX, B 3TOM CcJyyae Mbl ONEPHPYEM fp U~
BhIUHBIMH ANSI TOPHAKOB H Te0AOrOB MNOHATHAMH—NPOCTHPaHHE W
nasesue—ana 0603HaYeHHs PacnoJNOXKeHHs MJOCKOCTEH B MPOCTpaH-
CTBE, NpuUueM, BCE 3TH TeOMETpHYECKHEe B3JIEMEHTh ONpeaensioTCs
JIETKO, NPOCTO W HeNMOCPEACTBEHHO, B TO BpeM$l, KaK TaM NPHXOAMTCH
onpejesisiTb ABYTPaHHbIH Yroa M Hak/JOH JWHAU CKPEUIMBAHHSA, UTO
IBNSETCS NOAYAaC JAOBOJBHO CJOXHOM M KPONMOTIAHBOH 3ajnaueii. Bo
. BTOPBIX 3TOT METOJ 3HAUYUTEJbHO YNPOLAeT AHAJHW3 BCEBO3MOMXHBIX
KOMOWHAUMH B3aWMOPACNONOXKEHHd PaccMaTpUBAaeMbiX NJOCKOCTEH,.
CBOJs BCe MHOroo6pasue sBneHusl K eauncrsy. Hakomen, on no3so-
JSieT BBIBECTH 00mYy0 (YHKIHOHAAbHYI0O 3dBHCHMOCTH MEXAY Teo-
METPHYECKUMH 3/JEMEHTAMH CMEIEeHHsl U NEpPEMEIEHHS B NMPOCTOM
n marasaHoin dopme, He npuberas K CJAQKHBIM [pHeMaM BHCLIe#
. MaTeMaTHKH. _ ‘

[Tpn BcTpeue auvuii npocrupawusa naacta AB CD c aunued npo-
crupanus cmecrtureqs ST noaydaerca yetsipe yraa, 06pasyiomiux
JB€ Maphl CMEXHBIX YIJ0B, MONapHo paBHbIX Apyr apyry (dur. 3).
M3 aTHX ABYX map Mbl JIOMKHE BHIOpaTb KakKyi-HMOYAb OAHY Hapy
DaBHBLIX YIJ/OB, WM OJHMH U3 HHX, B KaueCTBE€ HE3aBHCHMOMH nepe-
MeHHO# (aprymenTta) AAsi JAanbHeiliuero awanusa. B kauecTBe Tako-
BOTO Mbl YCJAOBHUMCSI TNPHHHUMATh BCErja TOT YroJ, OTHOCHTEAbHO
BEPIIHHB KOTOPOTO MOMEHTHI CTPe/OK, YKa3biBaKIUKUX NajeHde njaa-
CTa M CMeCTHTeJsd, HMET NPOTUBOMNOJOXHbE 3H3KH., B npuBeneH-
HOM npumepe (¢ur. 3) Takum yraom 6yner TCD uau pasunii emy
ABS. 31ot yroa Ml ¥ 6ynem Ha3plBaTb yraom BCTpeuHu, 0603~
Hayasi ero rpeueckoi O6ykBod ® (omera).

N3 cxembl (¢ur. 3) IBCTBYeT, UTO YroJ BCTPEYH MOKET H3ME=
HATbCA HenpepbiBHo oT 0 no 180° nocne uyero GopMbl CKPEHIEHHSH
NOBTOPAIOTCH. YraAbl MNajeHWs MnJaacTa U CMECTHTes MOTyT H3Me-
HThCS OYEeBHAHO TOAbKO B mnpeaesnax or 0 po 90° obycaosausas
HAaK/JOH JIMHWU CKpeluBaHusl K ropusonty. Ilpu yrae nanenus nJja-
cta (uam cmecturtenn) paBiom O auBug CKpewuBaHuA OyAE€T TFOpH-
3ouTtaspHa. Koraa v naact, m cmectutens 062 ONHOBPEMEHHO HMEIOT
BEpPTHKA/JIbHOE MNAaJ€HHUE, JIMHUS CKpPEIlWBaHHS NPUHUMAET OTBECHOE
nosoxeunuve.'B 3ToM npeneNbHOM M HCKJAIOUHUTENbHOM CJAyYae yros o-
TepAeT CBOE OPUEHTUPYIOLLEE 3HAUEHIe, HO NPH 3TOM YTPAYHBAETCH
M pasnHyue MeXJ1y KpPhAbSIMU AK3BIOHKTUBAa-—C OAHOH CTOPOHLI, H
BUAKMMOE CMEleHHEe MAaCTa MOXET ObiTh O0YCJOBJAEHO TOABKO HaJH-
‘YWeM 3/IEMEHTA C/BHUIrd, TaK KaK MOHATHO, YTO BEPTHKANbHAA COCTaB-
JSI0Lasi NepemMeleHusl, HUIKaKkOro CMelleHus NJacTa BbI3BAThb HE MO-
XeT,—C Apyroi. Bo Bcex ocTajibHBIX Cayyasx JHHUS CKPEIUHBaHUS
OyneT HakJOHHOH M €€ NPOEeKiluss Ha TOPU3OHTAJIbHYIO MJIOCKOCTh
OyaeT NPOXOAUTH BHYTPU W3OPAHHOTO HAMH yraa o, ;

ODTH MNPOCTHE COOOpPaxXeHHSI TNOKA3bIBAIOT, YTO YIJbl NMageHUsS
nJacTa ¥ CMECTUTe/]s He MrpalT CYMeEeCTBEHHOW POJH B onpejese-
HUM XapakTepa JAu3bIOHKTHBA. JloMUHHpYyIOLlE€e 3HAUEHHE B ITOM
OTHOLIEHHH HMEeT YroJ BC1peyd o. B 3aBUCHMOCTH OT BeJHYHHBI
3TOr0 yrJaa BCe HapylWleHHsi MOXHO pa3buTh Ha CJeAyiomue S
rpyni.
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Tabanna 2.
Knaccupukauns HapyiueHui 1o yray BCTpPEuH.

3Hauenne
Knacc yraa o HasBanuwe RapymeHus
1 0 [TpononbHbie HECOrTacHbIE
] 0—90 Kocbie (aMaroHaiabHblE) HECOTJacHbIe
1 90 lNonepeunsie
v 90—180 Kocbie (aHaroHanbHble) COrJacHbie
v 180 ’ [lponoabHbie coraacHbie

t

Kax Buano u3 31Ol Tabaumuyku, OOHIMM CJAydyaeM B JaHHOM ac-
nekTe OYyAyT KOCble HJH AUAaroHa/JbHble HapyweHud !), B TO Bpems
KaKk mnonepeyHbie U TPOAOJAbHbIE—ABJAAIOTCA YAaCTHBIMH CJAYyYasiMH,
KOTJia nepeMeHHbdl Nm’pamMeTp ® AOCTUraeT CBOMX IpelesbHbiX 3HA-
4eHHUH. .

Tax kak npu RaHHOM pPacCHoOJIOMXEHHH IJIacTa MU CMECTHTeId MO-
et ObiTh J00O0OE mnepeMerieHde, TO YroJa BCTPeUH CJAeAyeT pac-
cMaTpuBaTh KAaK POJOBOH INPU3HAK HApPYILUeHMWs, a HAMpaBJIeHHUE Iie-
peMeunieHUs—KaK BHAOBOH. B Takom cJayudae BCe€ MbICJAHMbIE MOCTY-
naTeabHble HAPYLIEHHA YKJAAABIBAIOTCA B NPOCTYIO U ACHYIO CXeMy
KAaccu(UKauuyu, COBEpPLIEHHO TOYHO Onpenenssacb pPOJAOBBIM— IO
XapakTepy CKPelluBaHUS—U BHUAOBLIM—IIO XapaKTepy OTHOCHUTE/b-
HOTO NepeMelleHUsT KpblJibeB—Ha3BaHMAMU. Takad ecTecTBeH-
Hasi ?) KJaaccu(HUKaluusg HMeeT HeOCHOpHUMbe HPEeuMYIIEeCcTBa, IO
CP4BHEHHIO C TPOMO3JAKHMH, HCKYCCTBEHHBIMH H YHCTO (opmaJb-
HBIMH KJacCHpuKauuaMu, QUrypupymomuMu B MapKeHnepckold H
ropuoreomerpuyeckoii Jaureparype. Ho, Kax yBHJIUM HHXKe, OHA
TpebyeT ele HEKOTOPHIX [JONOJHEHHH.

AHanu3 3JieMEHTOB CMelleHus.

oxa TEPpMHHOM CMelleHue, KdK YK€ YKa3biBajJoChb BbllI€, Mbl
NOHUMAaeM BHUAUMMOE HeCOBMaJeHUe OJHOM 4YacTu mJaacra, pacmnoJo-

1) Co6cTBEHHO TEpMHMH L,KOCOH“ B JaHHOM ciayuae Gbl1 6bi Gonee ymecTeH o
[IDEMEPY KOCOYTOAbHBIX TPEYTONbBHMKOB B TPUroHomMeTpud. TepmMuH e ,AnaroHa’ib-
HHI" Cne10Bajio 3aKpenuTh 33 HAKJIOHHBLIME NepeMelleHH“MH, B KOTOPhIX BeKTOp
TepeMeuleHns COCTaBiseT OCTPbid MAM Tynoill yroa ¢ AMHUEN HPOCTHUPAHKS CMECTH-
“Tensd, 00 aHAJOTMH C NPHHATHIM B TFOPHOM NejJe TEPMHHOM JMaroHaJbHLIX cl10es (CH-
cteMnl  pa3pabortok). OjHako, B TeoJOrHYecKol JAurepaType TepMUH AMArOHAJbHbiH
yNOTPE6ARIOT 4aCTO HMeHHO B nepsoum cMucae. [lo3Tomy, TepMuHB KOCOit ¥ aHMaro-
HanbHblii MBI OyaeM CYIHTaTb MIAECHTUIHbIMHM, O3HAYAIOIMMHU KOCOE NeptccedeHde JHHUH
NPOCTHPaHUSI MJACTa ¥ CMECTHTENs, a TepMHH HAaKJAOHH b i OylAeM OTHOCHTHL K me-
peMelleHuaM, KOoria BeKTOp nepeMelieHHss COCTABJIAET OCTPbIl uAM TYMOH yrox ¢ au-
Hueil npocTHpPaHUA CMECTUTENS.

%) Takyw kiaaccrdukauuio moxHO O6uno Obl HA3BaTh AAWe reHETHUeCKoi, no-
CKONbKY B Heil YYHMTHIBAIOTCA BCE OCHOsHuIE MOMEHTbl 00pa3oBaHHsi HAPYIIEHUS,
ecan® B 3TO MOHSITUE HEKOTOPHIMM Te0JOTaMHM HE RKJaAbIBANOCH COEUUPHUIECKOro Co-
nepianns ,,a6coN0THBIX® ABMKEHVIl KPbl1beB NW3DIOHKTHBA H CHJ, WM BEpHee Ham-
PAKEHNH, KOTOPbIMH 00yCAOBAECHKl 3TH HAPYLIEHHS.
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JKEHHOH B OJHOM H3 KpBHUIbEB HapylleHus, MO OTHOWEHHIO K €ro
NPOAOJIKEHHIO—B APYrOM. B orauuue OT mepeMelleHus, BeJAUHHHa
(amnauTysM@) KOTOPOro W €ro OpHEHTHPOBKA B IJIOCKOCTH CMECTH-
TeAs CTPOrO Onpeje/eHbl HANpPaBJICHHEM H BEJMYMHON OTHOCHTE/b-
HOTO JBH)KEHHS KPbIbEB JHM3bIOHKTHBA, BHJIMMOE CMECUIEHHE MOJY -
MIOCKOCTEH TMJacTa Mbl MOXeM NpPeACTaB/IATH B A1060M TOPHU3OH-
TaJbHOM, BEPTHKAJbHOM MHJH HAKJIOHHOM CEUEHHH H MSMEPATDH B
NPOU3BOJNBHO H30PAaHHOM HANPABICHHHU. M3 21X ceueHuit HaubO-
Jee XapakKTepHbIMHU SIBJAAIOTCH:

1. TopusouTanbHoe ceuenne (m1aH paGoyero ropu3oHTa, MAaCTO-
Bas Kaprta ¥ T. I.) 4

9. BepTHKaJbHbI pa3pes BKPeCT NPOCTHPAHMS T/IACTa {paspes
MO JMHUH CKBa)XKMH HJIH KBEPILJIATA).

3. BepruxanbHbil pa3pe3 BKPECT NMPOCTHPAHHS cmecTuTeas (me-
Hee MHTEepeceH), H : : '

4. Paspes B NJIOCKOCTH CMECTHUTEJs, KOTOPBIM OOGBLIYHO ONEepH-
PYIOT Mapkuieimaepa.

M3 nanpaBieHuii, MO KOTOPHIM MOXKET OBITH MPOU3BEACHO H3-
MepeHue, BeJHYeHbl CMelleHHsi Hanbosee WHTEPECHBLIMH SIBASIOTCH
CJAeAYIONHE : I/ BEPTUKANbHBIX paspe3oB—1) BepTHKA/IbHOE, 2) ropu-
30HTA/JbHOE W 3) HOPMaJbHO® K C/eJlaM MJacta B JdHHOM Pa3pEsE;
AN TOPH3OHTAJNBLHOrO CeueHuss—1) Mo HanpapBJACHUIO MPOCTHPAHU
cMeCTHTeas H 2) BKPECT MPOCTUPAHUs NJacTa; /sl CeUeHHs B MJOC-
KOCTH CMecTuTeas—1) mo npoCTHPAHHIO CMECTHTEJ, 2) no mazue-
HHIO CMecCTHTeJs M 3) HOpMaJbHO K CjaejaMm J/acTa (baymanoBckoe
HanpapJeHHE ,yCAOBHOrO NepeMeIeHus).

Herpyauo sameTuTh, UTO BCE 3TH BeNMYMHbI B3aUMHO CBSSaHEI
Mexay coG6OI0 uepe3 yrabl MajeHds nNAacTa ¥ CMECTHTEJ U yroJ
BCTPEYH MEXJAY HUMH [POCTOH (yHKUAOHANLHON 33aBHCHMOCTBIO,
TaK 4TO NPH 33JaHHOM PACNOJOXKEHWd NJaCTa M CMECTHTEJs, SHas
0OAHY M3 HHX JErKO ONpeje/nTb BCE OCTA/bHBIE. Brnpouem npakTu-
yecKoe 3HaueHHe MMEIOT TOJbKO CJejylollue W3 3THX BEJIHYHH.

1. HopmaabHoe cMeumenune—N, T. e pacCTOsHHE MEX]y
MOJYIJOCKOCTSIMH IJIacTa (MJaH HuX npoJo//KeHHeM), U3MEpPEeHHOEe B
HANpaB/JEHHH IMePIeHAUKY/ISPHOM TMJIOCKOCTH IIJIACTa. D10 Oyner
Gaukafimee pPacCTOSIHAE MEXy CMEIIEeHHbLIMH 4YacTAMH IJIacTa HpH
C/BOGHHSX.

2. BepruxkajibHOe CMelIleHHUE, —

Z‘—*N——‘ ey S S G

Cos a

rjle a—yroJ NajeHus miaacta. ATO eCTh BePTHKAJIbHOE PACCTOAIHUE
MEeXAy MOJYJI0OCKOCTSIMH MJacTa (KU/Ix uX NPOJIOMKEHHEM), OUEBHIHO
paBHOE JJs JI0OOr0 LePTHKAIBHOrO CedYeHHsd.
3. TopusoHTanbHOE CMEIEeHHUE (u3mepsieMoe BKpPECT
HPOCTHPAHHUS TAACTA)—
jas N

. S A T
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OHo aBAseTCS KpaTYalWHUM TOPU3OHTANBHBIM DACCTOSAHUEM MEXKAY
CMEUEHHbIM YaCTSAMH MJ1acCTa NPH CABOEHUSAX.
4 CvmemeHHe NO NPOCTHUPAHHIO CMECTHUTEJ 51—
e o T s e
Sin o Sin a. Sin

TA€ w—YyroJ BCTPEYH MJaacta CO CMecTHTe/neM. ITO OyAeT Kpar-

4aiiliee ropH3OHTAJbHOE PACCTOSIHHE MEKAY CMEU[eHHBIMHA YaCTAMMU

nJAacTa npu pacTsKEeHHHU.

B nanbueidiwem, npu BbiBOXE (OPMY/B AUSBIOHKTHBA, Mbl Gy-
A€M n0J1b30BaTbCSi TOJBKO OJHHM H3 3THX 3/JIEMEHTOB, 4 HMEHHO,
TOPH30HTAJIbHBIM CMENIeHHEM — /, TAK KaK €ro JerkKko B3sTh HEemno-
CPeACTBEHHO C MJAaHa MU UM YyAOOGHEee IO0/JAb30BATHCA HPH rpaduaye-

CKHX MNOCTPOEHHdIX, OCOOEHHO MO METOAY MPOEKUHUHd C YUCJAOBLIMHU
OTMEeTKaMH. ' ’

BoiBon o6meil dopmyab NU3BIOHKTHBA.

OaHakoMHUBIIMCH ¢ OGIIUX 4ePTax C XapaKTepOM BEJIHUUH, Ompe-
AeNsiomux (GopMy JIU3BIOHKTHBA, Mbl MPUXOAUM K BHIBOJY, YTO B
Kaya0M JH3BIOHKTHBE Mbl JOJIKHBI Pa3adyarbh TPU OCHOBHHIE MO-
MeHTa: 1) mepemMem(enue, KOTOPOe MNPEACTABAALT, JIHHEHHYIO
BEJNUYNHY, BEDHEE—BEKTOP, ONPe/eJI€HHO OPHEHTHPOBAHHBLIK B MpPO-
CTPAHCTBE; 2) CKPeUeHHEe HJIH B3aUMOPACIONOKEHHE TJIOCKO-
CTeH IJIaCTa M CMECTHTEJs B NPOCTPAHCTBE, ONpeneaseMoe, yrao-
‘BBIMM BeJHYHHAMH, U 3) CMEIUIeHHUe, MNPeACTABIAOUIEe TaK Ke
JHHEHHYIO, @ CTaJO OBITh M BEKTOPHAAbHYIO BeauuuHy. [locsaeuss
JIpeACTaBJAsIET, OYEBHJIHO, (DYHKIHUIO MEepPBOd 4 CBA3aHA C HeH moc-
PEACTBOM MEPEMEHHBIX YIJIOBHIX MapaMeTpPOB, OMPEAEJAUHX Xa-
PakTep ckpewleHus. Buj 310 QyHxkuum Ham u Tpebdyerca ycra-
HOBHTD.

Kak BHAHO W3 NpeAnoC/]aHHOrO aHaiu3a BOSMOXHBIX MepeMere-
HUH ¥ CKpPCIIeHHH, BCE MBICIHMOE BJABOMHE GECKOHEYHOEe PAa3HO-
o0pa3ue HapylWeHu# CBOAMUTCH K €NUHCTBY, NpUYeM OGLIUM THIOM
JHU3BIOHKTUBA SIBAAETCSH KOCOH (AHAroHaNbHbIH)B36POCOCABUT C 3Je-
‘MEHTaMH nepeMemiedus +h u-A, KoTopole, COBMECTHO C 3./ie MEH-

TaAMH 3aJeraHusd MNJOCKOCTH CMECTHUTeJd, onpeneadaroT MOJIOKeHHe

IOJIHOTO BEKTOpa NepeMelleHds B mnpocrtpaHnctse. [lostomy, aas
BBHIBOAA 3daBHCHMOCTH MEXJY AeHCTBUTE/NbHBIM MepeMelleHHeM
KPblJIbeB B NMPOCTPAHCTBE M BHAHUMBIM CMEUWEHHEM I1aCTa, BHI3BAH-
HbIM 3THM NepeMelleHHeM, Mbl MOXEM OTrPAHHYUTBLCS aHAJIU30M 3TOrO
-obmero THna Hapywewus. ONHAKO MpPEABAPUTENbHO PACCMOTPHUM
BJIWAHHE TOPH30HTANbHOH M BEPTHKAJbHOH COCTABJASIOUUX OGIIEro
'HaKJOHHOrO NepeMelleHust B OTA/JbHOCTH, 3aMEHHB AJAs YA06CTBa
HaKJOHHYIO BBICOTY nepeMewieHuss h yepes BepTuKa/IbHYIO—

Bashain® . oo 000 Dt

JlonycTum CHavasa, 4TO HapyLIeHHE MNPEeACTABJSIET COGOI KOCO
CABUT (¢ur. 4) um no/oXKeHde MOAYNJAOCKOCTeH mJaacTa ‘1o TY H
APYryio CTOPOHBI CMeCTHTEAs H3BCCTHH. B TakoMm cayyae ammJu-
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TY/a MOJHOI0 OTHOCHTEJbBHOTO nepememeunﬁ R = A =BC(, a Buaumoe
ropusonTasbHOe cMelenue /=BE; u3 TpeyroibHHKa BCE JIerko
YCTAHABJAUBAETCH, 4TO MHPH JIOOBIX yrJaax BCTPEYH:

R s e

3amertuM, uto Sin = Sin (180—w) Bcerjaa fB.I4eTCS BEJMYHHOR
MOJNIOXKHUTEJAbHON, 3HAK A Ompeje/]sdeTCs HampaBJeHHEM NepeMelle-
uusi, a 3HaK [ 3aBHCHT OT YCJOBHH, KaKOe HampaBieHHe 3TOH Be-
JAMYUHBL MBI OyJleM CUHTATh MOJOKHTEJbHBIM. JTOT BONPOC MhI OC-
BETUM HECKOJBKHMH CTPOKaMu paJjbuie (cM. cTp. 161).

&
Jewayee b S
¥ : E B;:c;/ee \ i Bucsvee
| ’
o iy
P \ v ﬂ
61 180~ 0 z
eI T % ’
A & BN

CoBAGCH. QTPHYAT. N
: N 7
Hecoen oTprLuar,
Kacele cosueH
dur. 4.

JlonycTHM Temepb, YTO pacCMaTPUBAEMOE HAPyIIeHHEe NPeACTaB-
aset cob6oo c6poc uau B3OPOC, T. €. TAKOE HapylIeHHe, B KOTO-
pOM BHCAYEE KPBIJIO ABUIaJ0Ch BBEPX WJH BHH3 1O HAaKJOHHOM
fJIOCKOC™H CMECTUTE/s, He HCHBIThIBAsg OOKOBOrO NepeMemieHud,
TaK UYTO BEKTOD nepeMelleHHsl COBMAjAaeT C JUHHEH MaJAeHHd Cme-
cruteasa. CMmeuleHue, BbI3bIBAeMOe TAKHM INepEMeUleHHEM YIOoOHee
pasobpath Ha 6ao0k-auarpamme (dur. 5).

Hncayee

S

Fs ¥

Pur. 5. Baok aumarpamma xocoro B3Gpoca.
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Hycrs ABCD n EFGH npeacraBasoT noaynaockocTH mJjaacta,
HapyweHnHble cmectutejsem MNST, npuuem Bucsiuee kpweuio SCN
NEePEMEeCTHIOCH MapandjelbHO camomy cebe Tak, 4ro Touka D naa-
cTa, CoBmajasliasg paHee C Touko# E, mepemecTusaach B cBoe Te-
nepemHee mnoJoxxenue no JauHuu ED, coBnazawomell ¢ JuHueit mna-
Aenus cmecruresas. Onyctus u3 Touku D nepnenaukyasp DD’ Ha
FOPH3OHTANbHYIO MJIOCKOCTb P, mpumaxnexanmylo Jgexauemy Kpblay
‘HapyuieHus, ¥ coeaunusB ToukH D u E, mosyuum npsiMoyroabHbit
rpeyrosabuuk DD’E, 1J0CKOCTb KOTOPOro OYEBHAHO BepPTHKAJbHA,
TaK KaK NPOXOAUT yepes oTBecHyio Junuio DD’ u nepnenauxyaspna
K JIJMHUHU NpoCTHpanusi cmectuteass ST, Tak Kak ONHOBDEMEHHO MPOXO-
AUT 4Yepe3 JuHUIO ero najxenus ED. B atom TpeyroabHuke ka-

T B F
Bre - O /f%;ﬁ /1'/ o
{ 3 s '
| B}/ i’ 4
1é o5 P
1 B o o”
e
4_1__,.!7;_ e h b Ly
o /@/ 4 o
57 5 - Y.

Pur. 6. Cxema kocoro BcGpoca. ByksemHbie 0603BaueHKs
T€ Ke, 4TO M Ha durype o.

\

treT DD’ sapaserca BeprTukasbHO#l BhCOTO#H B36poca—H, runore-
Hysa DE-—mnakjaounoii ero Bmicoto#i—h, BTOopoil karer ED —ero
IWHPHHOA—D, a yros npu Touke E—yraom nanenns cmectuteas F.
OTcioga nonyuaem yxe H3BECTHYIO HAM 3aBHCHMOCTh:

b=hCpsP=Huetgd . . . .. &, % &

Ecau mbl tenepp cpexeM npunomHaTOe KpHJIO NJIOCKOCTHIO P,
CIIPOEKTHPOBAB NpeJABapuTeJbHO HAa Hee caeanl nJaacrta CD u cme-
cruteass MN wa nuockoctn Q, TO moJyuyuM KapTHHY, NMpeJCTaB-
J€HHYyI0 Ha ¢ur. 6, rae GyxkBeHHHe 0603HaYeHua coxpanensl. He-
TPYAHO BHAETb, YTO HapylleHHe B IJAHE BLIMVISAUT COBEPIIEHHO
dHaJOTHYHO CABHUIY, HO OOYCJ/OBJAEHO SIBAEHHSMH HHOrO MNOPsAKa.

Beanuuna /, T.e. BuauMOe ropH3oHTaAbHOE CMellEHHE, 31eCh
¢JlaraeTCsi U3 JABYX 3/J€MEHTOB, BeJHYHHH Kk, 00yC/A0BJEHHOH OCaj-
KOH mnJactTa no najeHuio, BCJACACTBHE CPe3a €ro NJOCKOCTbIO Ha
GoJsiee riay6oKOM TOPH3OHTE, W BEJIHYHHH X, 00yCJOBJIEHHOH KOCH-
HOH yrJa BCTPEYH NJAacTa W CMEeCTHUTEJs:

l:k+x(5)

Bennunna k, xax ato ascTByeT u3 TpeyroasuHuka ACC/, (¢ur. 5)
onpeseaseTcs ypPaBHEHHEM:

kenBlGlg e oL Lo
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3amMeTHM nNpM 3TOM, 4YTO B NPHNOAHSITOM KpPBLIE OcCajKa BCEria
NPOUCXOAHT B CTOPOHY MaJeHUs MNJAaCTa, a B ONYIEHHOM—HA0060-
por. [losromy, ecau Mbl yCJAOBUMCA H3MEPATb BHAMMOE T'OPH3OH-
TaJbHOE CMeueHue [ BCerja oT Jiexauero ero Kpolia K BHCAYEMY H,
KOrja 3TO HampaBJ/ieHHe COBNajaeT C HANpPaBJEeHHeM NaJACHUA NJa-
CTa, CYUTATh BEAHYUHY [ MOJOKHTEJbHON, a B MPOTHBHOM CJYy4ae-
oTpuuareJbHoi, 1o 3Hakd [ u H B obmem c/lyyae MOMKHH OBITh
OJIMHAKOBHI.

Besanunna X J1€rko BHIBOAUTCA M3 NPAMOYroJbHOro Tp-ka ELD
(dur. 6), B xoTopoM runorenysa ED paBna wupune B3Gpoca—b, a
yron npu Touke E paBen yray BcTpeud o (WM ero AONMOJHEHHIO
no 180°), kak yroa, o6pa3oBaHHHIA B3aUMHO nepneH Ky PHbIMU
- ctoponamu. Ci/e/l0BaTe/bHO, NPHHEMAas#d BO BHUMaHHe (2), MOXEM

HanucaTthb:
X=bCoswo=HCtgBCoso. . . . ... (7

IMoncrasasisi BeiBeienHble 3HAYenus k u .= B yp-uue (5), noAyunm:
I=H (Cgla{-CtgBCosw) . = . hu iy 5o (8)

JTO ypPaBHEHHE H BHIPAXKAET 3aBHCHMOCTb MMV BHICOTOM ieil-
CTBUTE.bHONO OCHOCHTE/bHOrO MEPEMEeNIeHHs,, NPH BEPTHKAILHOM
ABHXKEHHH KpblibeB—H, W 006yC/I0BJIEHHOrO MM rOPH3OHTANBHOIO
CMeleHus: niaacra—~L.

3nech TpeGyeTcs, OAHAKO, HEKOTOPOE MOSICHEHHe. B 3aBHCHMO-
CTH OT yrJaa BCTPEYH M OTHOCHTE/]bHOTO NepEeMeIleHHs KDPHLIbEs,
BE/IHYHHA X MOXET BXOJHUTb B ypaBHeHHe (5) C Pa3HLIMH 3HAKAMHU.
Ho, ecam mb 6yseM npuaepxuBaTbCs NPHUHATOrLO HAMH IIpaBuUJa,
a4 UMEHHO: NPHUHHUMATH 332 YroJ BCTPEYH ® TOT H3 YIJOB, B KOTO-
POM CTpeJKM, YKasblBaiollue MajeHHe NJaCTa H CMeCTUT/sA, CTpe-
MATCS1 NOBEPHYTb MOJYIJIOCKOCTH MJACTa H CMECTHUTEJs] HABCTPeuy
APYT APYTY,—TO OKA3bIBAETCS YTO 3HAK NEPe BTOPHIM YJIEHOM IPaBOj
YacTu paBeHCTBA (8) OCTAeTCs NMOJOKHUTE/IBHHIM .BO BCEX CAYYAAX
HapyWIeHUH, B 4YeM JIerko yGeauTbCss M3 PAaCCMOTPEHMSI CXEM
(Gur. 7 u 8). :

M3 cxem (dur. 7) BUAHO, YTO NPH HECOTJIACHBIX B36pocax, 1. e.
xkoraa o < 90° BennunHa x npubaBaserca K ocaike k, uro yBeJIH-
UMBAa€T BHIMMOE TOPH3OHTAJbHOE cMmewenue miaacra—L [Mosromy
COPaBeATHBOCTD BbipaxeHHs (8) oueBunna. Ilpu coraacubix B36po-
Cax BeJHYHHA X BBIYUTAETCS M3 X , HO OAHOBPEMEHHO MEHSIeTCH U
3HAK QYHKUMH yIJa o, TaK KaKk 3TOT YroJ CTaHOBUTCH Goabme 90°.
[Tostomy snak nepex BTophiM ujeHOM BHIpaXeHHs (8) B o6mem ne
HU3M¢CHSIeTCS,

[pu nepewmene wanpapJenuss OTHOCHTEJLHOrO NEpEMEICHUS
KPBIILEB, T. €. B Caydae COPOCOB, BHAMMOE TOPH3OHTAJbHOE CMe-
IeHUE CTPYKTYPBl NPOUCXOAUT B OOPATHOM HanpaBiaeHwH. 3uak [
MEHs€1Cs Ha OOpATHLIA, HO OJHOBPEMEHHO NPOUCXOMHT U MEepeMeHa
3Haka H, rtax uto Bepaxcenue (8) He MeHAET CBOEro BHAA U B 5TOM
cayudae (¢ur. 8).

Tenepr mnepefizeM K paccMoTpeHHIO O6LIEro BHia HapylleHusd,

11* Masectns TUM, . 60, B. 1. 161
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KOrja OTHOCHTE/bHOE MepeMelleHHe BUCSUEro KpblJa MNPOMCXOAUT
B NPOU3BOJIbHOM HamnpaBJ/EHHH. .

Kak mbl yxe Buge/ad, J11060e NIPOU3BOJBHOE MOCTYHATEJNbHOE
AepeMeIleHHe MOXHO pacCMaTpuUBaATh KaK CAOKHOE, U Pa3JOKHThb.
Ha JiBa 3JEMEHTAapHbIX M B3aUMHO MNEPHEHIUKYJ/SPHLIX NepeMelle-
HUA 1[0 JHHWSAM NPOCTHPAHUA M majfeHus cmecturteas. Kaxnoe us
3THX 3JIeMEHTapHBIX NepeMeuleHHi BBI3OBET COOTBETCTBYIOIEE Io-
PH30HTaJbHOE CMeIlleHHe paccMaTpHUBaeMO# CTPYKTYpH Tak, 4TO
o6mui 3dpexT OyneT NPeACTAaBAATb UX aJAreOpaHuecKyio CyMMY.

l=1,+1,
rae /;—BHJAUMOE TOpPU30HTAJbHOE CMEIIeHHE, BHI3BAHHOE 3JEeMEH-
ToM B36poca (uam cbpoca), a [,—asnemenTom casura. [loacrasasns
CIoZIa BbIBeJEHHble HaMil 3HauYeHUsi / COOTBETCTBEHHO JJs BEPTH-

KaJbHBIX U TOPU3OHTAJNbHLIX MepeMelleHuil, noJvuum o6y ¢op-
MYJy AU3BIOHKTHBA B TAKOM BHJE:

I=H (Ctga+ Ctg3 Coso) 4 Sino . . . . (9)

CoO6CTBeHHBI 3HAK MOCJAeJHEro uJjeHa 3To# (GopMysbl 3aBHCHT
MCKJIOUUTEJIbHO OT 3HAaKa A, T.e. HamnpaBJeHHs CHABHMra, TaK Kak
Sine npu BCeX BO3MOXHbIX H3MEHeHHUAXx yrsa Bctpeun ot 0 go 180°
OCTAaeTCA BeJHUMHOH moJoXHTeaAbHOH. [TlosaTomy, mpu moaoxure/b-
HbIX 3HaueHudax H u A, mociaenHuil usen 6yneT yCHAUBATh BUAUMOE
rOPU3OHTaJbHOE CMeIlleHHe MJacTa TOorjaa, Korjaa ocajaka mnJjacta
COBMajaeT C MOJOXHTE/JNbHbBIM HaMpaBJeHHEM CABHMra. A Tak Kag
OoCajKka nJacTa B INPHUINOAHATOM KpblJI€ BCErja NMPOUCXOAUT-B Ha-
NpaBJEHUHU €ro najeHud, To ypesaedeHue / mpoH30HAeT JUIIb B TOM
clyyae, KOrja majeHue I/1acTa COBMaAaeT C MOJOXKHTENAbHbLIM Ha-
npaBjaeHueM casira. Ecau ke nJacT nagaeT B CTOPOHY OTPHUATENb-
HbIX 3HAUEHMH, TO NMOCJAEAHHH YJEH JNO/MXKEeH ObITh BHIUTEH M3 nep-
BOTO, TaK KaK CMEIeHHs, Bbi3biBa€Mble OJHO3HayHbiMH H u A OynyT
NPsAMO TPOTHUBOMOJOXKHB APYr APYIY.,

Orciona BhiTeKaeT MNPAaRUAO 3HAKOB: KOThAa MJAAacCT MajgaerT
B CTOPOHY MNOJOXHTEJNbHRX 3HAaYeHHMH CABHTA, TO
3HaK mnepejx nocaeaHuMm unxreHoMm dopmyaw (9) Oe-
perca (4), korjna e nJaacT nNajgaetT B CTOPOKY OTpHU-
HaTeJbHHX 3HaYeHUH,—TO Ccuenyer 6pathb (—).

Ananu3 dopmyasl AH3‘IOHKTHBA.

BoiBenenuas Hamu (opmyaa (9) HMeeT yHHBepcaabHOE 3HAYEHHE,
TaK KaK NPUMEHHMMA K J000MY MOCTYynaTeJbHOMY AH3BIOHKTEBY, HE-
3aBHCHMMO OT YCJOBUU CKpPEIMBAHUA N/]1aCTa U CMECTHUTE s W HaNpas-
Jenvil nepemelleHus. CBaA3blBass JauHelnble Besuunasl H, n / npu
NOMOUIH YIJIOBBIX DAapaMeTpPOB, 3aBUCALIMX OT B3aWMOPACMNOJOKEHHUS
paccMaTpHBaeMbiX CTPYKTYP, OHA NdeT BO3MOXHOCTb NPOAHAJIM3HPO-
BaTb M BJIMAHHME 3TUX nocaensux. [loaromy, npexne uem nepeitu
K PpeleHHIo npaMoid H 00paTHOH 3anaud AM3DBWHKTHBA, nonpodyem
N1poaHa/M3upoBaTh BJAMSHHE HW3MEHEHWH 3TUX MapamMeTPOB, NOAOKHEB
B OCHOBY BJHSHHE HU3MEHEHUH yr.aa BCTPEYH o,
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¥Yron BCTpeud, COTNACHO NMPUHATHIX HAMH YCJOBHH, MOXET H3Me-
uwAtTbcd B npeaenax ot 0 mo 180° [lpu o =0, T. e. npy NpPoOrO/B-
'HbIX HEeCOrJacCHbIX HapylleHusX ¢opmysa AU3BIOHKTHBA NPHHHMAEET

BHUA:
! = H(Ctga -}- CtgB) (10)

JTO NOKa3bBaeT, YTO BJUSHHE CHBHFTaG, KAK 3TO M CJEJO0BaJIO
‘0XHIAaTh, B 3TOM CJydae He NPOHU3BOAMT BUAWMOrO CMEIIEHHs NJacTa.
Beanuuna / siBasercs QyHKuMeld JHIIE BHICOTH MEPEMEIIEHUST H YIJ0B
2 n B. Tak kak yram a u B, KaK yriel NajeHus njaacta U CMecCTH-
Tenst, u3MeHaoTca B npeaeaax ot 0° mo 90° To ¢GyHKuUHHM MX BCerja
f10JI0XHTENbHH, 3HAaK [ 6yaeTr ToxnectBed 3Haky H, u a6Gcoaiorhas
Besnuusa / 6yner BO3pacTaTh C yBeJAHYeHHeM aGCOJIOTHOrO 3Haye-
uHua BolcoThl H M ¢ ymenbmenuem yraos a u B (pur. 9 u 10).

[Tpu usmenenun yraa sctpeun or 0 mo 90° Cos o nocrenesHo
vowmBaer ot 1 a0 0. [Tostomy Buwpaxendne B ckoOKax, Cayxailee
xoaduuuentom npu H, Gyner nocteneHHo yOmIBaTh, OCTaBasCh BCE

Hecognacreim  cbpoc

Hecoznacksin  836poc.
$ur. 9. $Pur. 10.

BpeMs BEJIHYMHOH noaoxuteapHol. HaoGopot, Sine, cayxamnit
x03(UUHEHTOM MPHU A, MOCTENEHHO BO3pacTaeT, BCJAEACTBUE UYEro
BJHAHUE 3/JEMEHTA CABHra COOTBETCTBEHHO YBeJWYHBAETCS.
[lonaTHO, YTO 3TO BAHMAHHE MOXET KaK yCHAUBATb, TaK H ocxaab-
AATH AMONMTYAY BUAKMMOTO TOPH30HTaJbBOro cmewenus /. [Toaromy
B HEKOTOPOM CJy4Yae€ MO2KeT 0Ka3aThCs, YTO CMelleHHEe N/acTa, BH3-
BaHHOE BEPTHKAJLHLIM NepemelnieHnem, 6y1eT YPaRHOBEUIEHO PABHBIM,
HO HanpaBJE€HHbBIM B OOpPaTHYIO CTOPOHY, CMelleHHeM, 06GYyC/HOBJ/EH-
HBIM 3/€MEHTOM caBHra. B pesyabTare BHAMMOrO CMELIEHHS MJAacTa
HE NMPOW30HIET, 1aK KaK BEKTOP CMEILEHHs NOHAET MO JHHHH CKpe-
IIMBAHUSA €ro CO CMECTHTeJeM.
- 9T10, OoueBHIHO, 6yAeT MMeTh MeCTO TOrAa, KOTAa:

H(Ctga -+ CtgB Cosw®)+ASinw=0 (11)
OTKyAa
oo Sin o
= 11
Wi A reriy ey o BT
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npuyeM BepXHui 3HAK AAd 1JACTOB, MajarmoUlUuX B CTOPOHY MOJOMXKH-
TeAbHBIX 3HAYeHUH A, 3 BUXHHUI—B CTOPOHY OTpHIATENbHHIX.

- Koraa yron Bctpeun mocraraer 90° mbl nOAyYyHuM nouepeuyHoe
Hapy'ieHde, U (opmysa NHU3BIOHKTHBA NPUMET BHA:

[ =HCtga4\ (12)

B atoM cayuae BAMSIHUE 3JEMEHTa CABUra JOCTHraeT MaKCHMalb-
HOro 3HaueHus. Bausnue BepTHKaabHOrO nepevemenus H ymenn-
maerTcs ¢ yBeJAWUYEHHEM yria NajAeHHs N/acTa, NPUYEM Yroni najeHus
CMECTHTE/S He HUrpaeT HHUKAKO#i poJid.

OrcyTcTBHE BHAMMOTO CMEUleHusi OYIeT NMPH YCAOBHU:

2 e T (13)

)
Korjpa nJjact naaaetT B CTODOHY OTpHuaTeﬂbeIX 3HAUYEHUH, H npu:
}\Ij_—_ —Tga (13 a)

—B NPOTHBHOM CJyuae.

MNMpu maapueiimuem Bo3pactauuu yraa BcTpeun ot 90° no 180° mu
nonagaeM B 06/aCTb KOCHIX COTJacHB X Hapymenuir. Cos o npu-
HHUMAaeT OTpHIlaTeAbHbIE 3Ha4eHHUs, u3medasacb ot 0 no—1, B T0 Bpems,
Kak Sin® ncTaeTcs BeJWYHHON MOJOXHUTEJbHOH. Bhipakenue:

(Ctg a4 Ctg 3 Cos w) (14)
cayxaumee koadpuuuenTom npud H, MOXET moayuuTh nNpH 3TOM Kak
NOJOXUTENbHEIE, TAK M OTPUIATEAbHbBIE 3HAYEHHd, U Ha TrpaHule
mMexay HHMH o6Gparutbcs B 0. DTO CBOHCTBO, nNpHUCyllee TOJbKO
COrnacHLIM AU3BIOHKTHBAM, 3aCAYyXHBaeT 0CO60r0 pacCMOTPEHHT.

Korpa naact napaer noJsoxe cmectureas, To Ctga 6yser 6oapuie
Ctg3, Tak kak 2TH GyHKUMH YyOBIBAIOT C yBeJnuyeHuem yrJoe. Tem

6osee
|Ctga| > |Ctg  Cos o

NOCKOJIbKY KOCHMHyC yrsa Bceraa Mesbuwe 1. [Tostomy, koraa naact
NajlaeT MoJIOXKE CMECTHUTEe s, KOCOH COrNaCHBIH AHM3BIOHKTHB NOLYH-
HAETCA TeM XK€ 3aKOHaM, KaKHe BbIBEAEHbl /5 KOCbIX HECOTJaCHBIX
HapyWeHu, ¢ TOH TOJbBKO pasHULEH, YTO BHUAUMOE TOPHU3OHTAMAL-
HOE CMelleHHe, BhI3BAHHOE BEePTHKAJbHOH COCTaBJAAWOIEH, Y+ HHX,
NpU NPOYMX PaEBHBIX YCJOBHAX, Oyaer Bcerjga MeHblle, YeM Yy mno-
caennux. Ilpeaenom atoro, oueBHAHO, OyAeT PaBEHCTBO

Ctga=—CtgfB Coso (15)

B stom CJAyuyde BepTHKAaJbHAsA, COCTABJAOUIAA HE BbLIBOBET BH-
JHUMOIrO CMelleHud 1nJ/jaacrta, 1 noc/jaejgHee, eCJm OHO HMeeTCd, JOJ2KHO
6HITH 06YCJIOBJI€HO HCKJIIOUUTEJbHO 3JEeMEeHTOM CJABHUra.

Korpa |Ctg a| < |Ctg 3 Cos w| (15 a)

.3HaK BHIpaxeHusi (14) nepemMeHHTCs Ha OOpPAaTHHI, H cMelleHHe
naacta, 06ycCJOBJEHHOE BEPTHKAABHBIM IepeMelleHHeM, MPOU3oii-
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J1eT B 00paTHYIO CTOPOHY, BHI3bIBAfl NPH B3OpPOCE, BMECTO CABAUBA-
HUA nJaacrta, ero pacrtsikenue (¢ur. 11).

Takue wHapyuieHus, CyuleCTBEHHO OTJAHYAIOUIMECST XapaKTepoM
BHI3LIBAEMBIX UMH CMelleHWi, yjpo0Hee BhIAEIUTb B OCOObIe Pa3HO-
BHAHOCTH, NMPUCBOMB KM HA3BAHWE HA A BHUT OB, NPH YCJAOBHH ABH-
JKEHHs1 BHUCAYEro Kphbija b
BBEpPX MO HAKJOHHOH MJIO-
CKOCTH CMeCTHTeJd, U I €=
pec6bpocoB, npd YcCJao-
BUM JBHUXKEHHd BHCAYErO
Kpbiia BEM3. Brnipouem 1o-
caenaHss (¢Gopma upesBbi-
yaHO peJka, u, o Me-
XaHU3MY CBOero obpasona-
HUS, MOXET TMOJYYHThCs
BEPOSITHO TOJbKO B pe- i L &= x—k -~(k-x}
3y/abTare u3ruba nosepx- ]
HOCTHU CMeCTHUTe s NPH Ha- Kocon wodene.
asure. Takue caydau yka- P
3bIBAIOTCSI, MEX 1Y TPOYHM,

M. A. YcoBb M aJas He-

KOTOpHX Hapywennit Kysbacca, HO -C HOJHOH HOCTOBEPHOCTHIO
OHM eme He J0Ka3aHbl, TaK KaK COBEpIIEeHHO asajoruynas gopma
MOXET NOJYYHUTHCSI B pPe3y/abTaTe HAKJIOHHOIO NepeMelleHHs, MOX
BJAMSIHHEM TOPH30HTAJbHON COCTaBJSIOULEN.

YcaoBueM OTCYTCTBHUSI BHAMMOIrO CMEUIEHWd JJif HAJABHUIO-CHBH-
roB, NpH HAJUYHH KaK BEPTHKaJbHOH, TaK H rOpU30HAJbHOK CO-
CTaBJAIHKX CJAOXKHOTO HepeMelleHus: OyaerT:

Hexw.

H(Ctg a 4 Ctg 8 Cos )=+ ASin o (16)
s 1nJactToB, Hnajatvolmiux B CTOPOHY OTlelaTeJIbe]X 3HAYCHHUH
Saete H(Ctg a - Ctg B Cos )= — 2 Sin o (16 a)

AJ51 NJA3CTOB, NMAJAOMKUX B CTOPOHY—IMONOXHUTEJAbHEIX €ro 3Have-
Hui. ITousaTHO, 4TO B HApyUI€HHAX 3TOrO THNA 3JEMEHT CABHra
MrpaeT OTHOCHTEJBbHO OOJbWYI0 POJAb, TAK KK KO3(HUIHUEHT NPH
H cpaBuuteasHo maa u gaxe oopamaercs B O npu KOHEYHHIX 3Ha-
yeHUsIX a H .

Korna o pocturaet csoero kpaitnero npexaeaa—180° Sin e o6pa-
maercs B 0, a Cosw=—=—1 u opmysa AU3BIOHKTHBA NPHHHMAET

BHU:
/= H(Ctg a — Ctg ) (17)

1o 6yxer popmy.a NPOLOJBHOTO COrMaCHOrO AU3BIOHKTHBA, OTAH-
yaouerocst o7 ¢opmyasl (10) TOAbKO 3HAKOM Mepea BTOPHIM Hie-
HOM BbipakeHus B ckoOkax. OjHaKo, 3TO HE00/IblIOE OTJAHYHE HMEeT
CyuleCTBEHHO@ 3HauyeHue.

Korpa Ctga>>CtgB, 1. e. xoraza cmectureab najgaer Kpyye Ha-
pymaeMoro uM mJacra, 3Hak [ coBnazaer co 3nakom H. Tax e,
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KaK B HECOIJ/IACHHIX HapYIUIEHHUsX, NPU B36pPOCE MBI MOJyYaeM mepe-
 KpbITHE, @ npu cb6poce—3uguue (dur. 12 u 13), npuuem 10 U ApYy-
roe HemnocCpejACTBEHHO OTPaxeHo B (OpMyJe B BHJE BTOPOro 4JeHa

npaBoi wactH paBeHcrtBa (17).
fIo mepe Toro, xkak yros majgeHusi CMECTHTEJs npubaAHKaeTCS

K Yyray najxeHus nJacTa, BeJHYMHA BHIMMOro CMelleHHs yObiBaer,
¥ IpH paBeHCTBe 3THUX yrJoB ob6pamaerca B 0. B pesyabrate Mb
IIoJy4yaeM TaK Ha3blBaeMble NOCJOHHBIE NepeMelleHus, He Bbi3biBalo-
M€ BHJIHMOro CMeuleHus NJacra.

Korpa yros nagennss cmecturtesss CTAHOBHUTCS MEHbLIE yrJa ma-
JICHHA nJ/1acTa, 3HaK BBHIPAXEHHSI B CKOOKAaX MeHAeTCs Ha OOpaTHHIH,
H BeJnyuHel H u / ctaHoBsitcsi pa3HO3Ha4yHb MH. Ha naacre

CoenacHslid  836pac.

dur. 12. dur. 13.

y:
Hadene
4 |/ C02naCHbIA - flepecopoc.
Pur. 14. : Ppr. 15.

3TO OTPaXKaeTcs TeM, YTO IMPU INOJOXKHUTEJIbHOM JABHXKEHHH BHCS-
Yero KphbiJa MOJy4aeTcs 3UsIHHE, a NPH OTPHIATE]bHOM-—IEpPeKPhi-
the (¢pur. 14 u 15). CroBom, 31ech, KaKk U B NPEABIAYLIEM POAE—
KOCBH X COrJACHBH X HAapyUeHHH,—Mbl MOJYy4YaeM JBe OCOOBIX
PA3HOBHJIHOCTH, KOTOpbIE Mbl NpejJJaraeM Ha3BaTh HAJBHIOM H Ie-
pec6pocom. '

Mopdonornueckas KiaccHpuKANUs JU3‘IOHKTHBOB.

Kak noxaseiBaetT mnpHUBeJEHHBI aHAJIM3 YIVOBHIX MapaMeTpon
o6uiei GopmyJibl MOCTYNaTeJbHbIX AH3BIOHKTHBOB, YroJ BCTPEYH
MMeeT pelnaiollee BJAHsHHE HA (OpPMY HapylleHHs. DTO ONPaBAH-
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gaeT BHIGOP €ro B KauecTBe POMOBOrO KJACCH(PUKALHOHHOrO MHPH-
3gaka. BmecTe ¢ TeM 2TOT aHAaJMU3 MNOKa3biBaeT, 4YTO YIVIbl MaA€HUSH
[1J74acTa M CMECTHUTead B HECOrJMaCHBIX HAPYIIEHHSX HrpalT MOAYH-
HEeHHYIO pOJb, © TOJAbKO B COIJIACHBIX—HX B/HAHHE CKa3blBAETCH
JOBOJIbHO CYyIIECTBEHHO. DTO MNOCJeaAHee O0O6CTOsATENbCTBO 3aCTaB-
JAsileT HAC TMOMOJHHTb TNPHBEAEHHYIO Bbllle KJAaCCHQUKAIHOHHYIO
CXeMy HOBBLIMH, TOJbKO YTO BBbISIBJEHHBIMH (OpMaMH B KayecTse
JAOMOJHATEAbHBIX BUJAOB cOraacHbix Hapymenui. TakuMm o6pasom,
Hama KJacCH(UKANHOHHAA CXeMmMa, B KOHEYHOM CYeTe, NPHHHMAeT
takoit Buja (cM. 1a6J. 3).

Kak BuAHO U3 3TOH TaOGAWILB, Mbl OffEpUPYEM BeCbMa OrpaHHYEeH-
HBIM KOJMYECTBOM TEepMHHOB s 0003HaueHUs Pa3HOOOPA3HLIX Ha-
pyHmIenHii, npuuYeM MoaaB/sioulee GONbUINHCTBO 3THX TEPMHHOB CUH-
Tal0TCA OGUIENPHHATHIMH B Te0JIOTHYeCKOH JuTepaType H ynoTpeo-
JASIOTCS B TOM CMBIC/IE, KOTOPHI# mpujaaeM UM U Mbl. HOBbIM MOXHO
CYMUTATH TOJBKO BBEJIEHHE IOHATHHA ,MONOXHTEJNbHBIH® U ,0TpHUA-
TeabHBII“ JAf CIABUIOB, YTO sBJsETEes COBEPUIEHHO HEOOXOAWMBIM
AN OT/ANYAA HANpasBA€HUsT TOPH3OHTANbHBIX MEPeMeLieHud, U Tep-
MHHbBI HAaIBHT M MnepecOpoc A/ HEKOTOPHIX BHAOB COrJIACHBIX Ha-
pylLIeHuH.

Tepmun HaaBur QUIypUPYET B rEOJIOTHYECKOH JUTepaType, mpu-
4eM nNOJ HMM OOBLIYHO NOAPAa3yMeBAIOTCS BEPTHKAJbHBIE HADYUICHHR
Tuna B36POCOB, TOJAbKO C MOJOTAMH YyrjiaMu CMECTHTE]s. Onnako,
YeTKOro PpasrpaHUueHdss 3THX JABYX CXOAHBIX [MOHSTHA HE JAaeTcs.
Mpbl BAHBaeM B NOHsTHE HajaABHr Oosee y3Koe, HO 3aTO COBEPLIEHHO
KOHKPETHOE, COJepxKaHnue, MOHUMAs MOA HUM TOJbKO COT/JAaCHbIE Ha-
pyLIeHHs, B KOTOPbIX BHCAYEE KDPbIJIO ABHXKETCH BBEPX MO HAK/IOH-
HO# TMJOCKOCTH CMECTHTeNs, NPHYEeM CMECTHTEe/] b MaaaeT MHOrO no-
J0Xe CMelaeMblXx UM CTpPyKTyp. [loHATHO, 4TO Takoe JAeJeHHE He-
CKOJIbKO YCJIOBHO, KaK BMPOYEM YCJAOBHO M UYHCTO Teos0ruyeckoe
ompeneJedue 3TOro Tepmusa (6osee NOJOTHH, MO CPABHEHHIO 6oaee
KPyTbiIM—B36pOCOM), TaK KaK 3aBHCHT He TOJbKO OT yrsa najenus
CMEeCTHTe s, HO M OT yrJa najeHus cMmemaemoro um maacra. Onsako,
BeJeHUe CheuuaJbHBIX Ha3BaHUN a9 HapyIIeHWH, BbI3BIBAIOLIIHX
NPUHUHKIINAIBHO OT/IMYHbIE (OPMBI CMEIleHHH, fBJAAETCH Ha Halw
B3rN81 XpaiHe XesnaTe/NbHbIM.

Temu ke cooOpaxXeHHSIMU BbI3BAHO M BBEJEHHE HOBOro TEPMHUHA
NS HapyleHH#, NPsiMO MPOTHBONOJIOKHBIX HaaBury. [locae noarux
koaeGaHui $ OCTAHOBHJICA Ha TepMHHE ,mepecOopoc®, 3auMCTBOBaB
ero ¥3 rOpHOH reoMeTpHH, TaKk KaK B re0JIOrMYeCcKoi JuTepartype
nojxoaamero TtepMuHa Her. [Ipu 3TOM s UCXOAWJA H3 CACAYIOUIMX
cooGpaxenuit. [lo xapakrepy nepemeuieHusi BUCAUEro Kphblja 3TO HA-
pymenue anajsoriudo coépocy. C aApyrod CTOpPOHBI, 3[1€Cb BMECTO
3uAHYA noayuaercs nepexkpoitue. Takum o6pasom, HapyuieHHe Npen-
ctaBaseT Kak 6bl COpPOC C HEPEeKpPBITHEM; OTCIOAA U CJI0BOOOpasoBa-
HUe TepMuHa—IMepecopoc.

Wrax, Hamwa kaaccH(HUKanus OXBaThIBAET BCE MBICATTMOE Pa3HO-
o6pa3de CKpeuieHHH naacTta CO CMECTUTENEM U BCEBO3MOXKHBIE Cay-
434 OTHOCHUTENbHOTO IMepeMelIeHHUs KPhIJIbEB HApYUIeHHH, OTTEHAA
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Ta6auua 3.

Kaaccuuxauns IM3LIOHKTHBHBIX HapyWeHH .
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ONHOBPEMEHHO M XapakTep
NPOHU3BOAMMBIX HMMH CMenje-
HUH NEePBHYHOH CTPYKTYpHL
Tocaennee  o6GcTosiTeNB-
CTBO, NpaBja, MOXKHO paccMa-
TPHBAThb H' KaK JOCTOHHCTBO
HaleH KaacCuduKauny, U Kak
ee HepocTaTok. [TousaTHO, yTO
OTPa)XeHHe XapakTepa Ccwme-
meHud,—OyaeT JM cuBanBa-
HHE UM PACTAKEHUe—sBAseT-
Cd  KpalHe JKenaTe/NbHbIM.
C npyro#t cTopoHbl, 3TO Be-
HeT K TOMY, 4TO OJHO M TO
XK€ HapyIIeHHE B OJIHOM CJy-
yae, Mo OJHOMYy M3 CMeLiae-
MbiX UM CTPYKTYPHBIX 3/1IeMeH-
TOB MOJXET XapaKTepPH30BaTh-
€A, Hanpumep, Kak B36poc, a
no apyromy,—kak vaasur, Ho
3TO COBEDIIEHHO Heu30exKHO
B J000# kJaaccudukauuu, B
KOTOpPO# (PUrypupyer npusnak
cvelenua. OnHako, B OTau-
YHE€ OT MapKWeANepCcKux
rODHOT€OMETPUYECKUX KJac-
cuukauuii, onepupymomUx
UCKJIHYHTENbHO BH/JAOM CMe-
IEHHH, HawWa KJaccupuka-
Uusl ONHpaercsi, B NEPBYIO
ouepenb, HA NEHCTBUTEAbHOE
OTHOCHTE/NbHOE NnepeMelnieHue
KPbIJIBEB, a4 YHUCJIEHHBIE BbLI-
PaXxeHusi 3/E€MEHTOB IepeMe-
UIeHUS JAaI0T BO3MOXHOCTH
NpeABUIETh XapakKTep CMe-
IEeHHS JI0GOro CTPYKTYPHOrO
3NeMEeHTA—MACTa, KHJAbBl M
npoy.,—ec/JHd YCJOBHS ero 3a-
JIETAHHUA H3BECTHHI.
[Tpeanaraemas xaaccudpu-
KalMa B AOCTAaTOYHOH Mmepe
yHuBepcaasua, npocta u ynoo-
Ha s oOpawesus. 3atpyn-
HEHUA  MOTYT BCTPETUTbLCS
pa3Be TOJBbKO B HEKOTOPHIX
npejieNbHbIX, a MOTOMY MC-
KIIOYHTENbHO PEAKHX, Cay-
4asix, a HuMeHHo: 1) xorna



CMeCTHTeNbh NajaeT COBEpPIIEHHO OTBECHO H, CAeNOBATENbHO, BUCS
yee M Jexauee €ro KPbIbA HEPasNAuuME, ¥ 2) KOraa CMecTuTe/ln
HMeeT COBEpPIIEHHO TOPH30HTaJNbHOE DNOJOXKEHHE. B nepsom cay<ae
5TO GyAyT TaK HasbiBaemMble HEATpPaabHBE € Hapyuwiesusd, B KOTO-
pHX J1060€ KPBJIO MOMXeT OhThb MPHHATO 34 BHCsiuee, YTO BHOCHT
¥3BeCTHbI/l MPOU3BOJ B OnpeneseHuH HOPMBI AU3HIOHKTHBA. Ho nocae
TOro, KaK BHGOP BHCAYErO KphiAa Ha TeX WM HHBHIX OCHOBAHHAX
cneaad, onpeleJeHde POJa M BHAA IU3BIOHKTHBA YXKe€ HE NPEACTAB-
NSET HAKAKUX 3aTPYAHEHHH.

UTo KacaeTcsi BTOPOro cayuasi, TO OH I/ OOBIYHBIX IU3HIOHKTHE-
HHX HapymeHuii B TECHOM CMBICIE 3TOTO NMOHSTHS, NPEACTABAACT
coGCTBEHRO He GoJjee, KaK MaTeMaTHueckyio abcTpakuwio. B npupone
TaKOrO pPOJa HapylIEHHs NPOSBANIOTCH TOABKO B KPyNHBIX MacliTa-
6ax M HOCAT Ha3BaHWe apbsiked. Ho 9TO OTHOCHTCA yXe€ K #BJE-
HHSM HHOTO NOPAAKA, KOTOPsle MBI M3 CBOEro pPacCMOTPEHHS BNy~
CKaeMm.

llpsmas 3ajpaya.

Bupenennasi Hamu gopmyaa: .
/=H (Ctga -}- Ctg 8 Cosw) +~ASine : (9)

[O3BOJISIET JEeTKO W GBICTPO pemaTbh KaK NMpAMYylo, TaK W OOPaTHYIO
3a71ay¥ Au3bloHKTHBA. [loj mpamoi sanaued, Kak yxe yKasnBaJOCh
B, Mbl NOHMMaeM ONpeJeJeHHE HanpaBJeHHs W AMMJIHTYAbl M€
peMemenusi KPHIIbEB AUSBIOHKTHBA MO BHAMMOMY CMEHIEHHUIO HApy-
HIEHHBIX MM NEPBHUHBIX CTPYKTYpPHBIX 3/I€MEHTOB.

[lpoanaiu3upyeM CHauaja 3Ty 3ajayy M pacCMOTpHM, KaKne
JaHHBle HEOGXOIWMH W JOCTaTOYHB AJs ee pemenus. K3 Bxonamux
B (Gopmyay (9) KOMIOHEHTOB, BEeIHYHHA BMIKWMOrO TOPH3OHTANBLHOIO
cMenieua /— no ycaoBuio jpasa. Jlas aToro o4eBHOHO NOJKHO OnIThH
U3BECTHO NOJIOXKEHHe MnJacta mo Ty M IPyryi CTOPOHB CMECTHTEJA.
Vraw nageHuss njaacta @ CMeCTHUTEe s OUYE€BHIAHO TaKKE H3BECTHBI,
PaBHO Kax M YroJ BCTpeuH, COCTaBAsieMbIH JHHUAMU HX npoCTHpa-
HUSl, KOTOPHIH JIerko MOxeT ObiTh W3MEPEH Ha MJaHe. Taxkum o6pa-
30M, HEM3BECTHHIMH ocTafoTca H u A

[NMousTHO, 4TO OAHO ypaBHeHHE C JBYMSl HEH3BECTHHIMH HEpAE3pe-
wumo. CaejnoBaTenbHO, TEX NaHHBX, KOTOPbi€ Mbl TOJNbKO 4TO pac-
CMOTpe/H, HeJ0CTAaTOuHO. B JoMnosHEHHE K HEMY HEOGXOLAHMO WMETH.
BTOpPOE HE3aBMCHMOE YpaBHEHHE AJs TOro, 4to0 3ajaya Moraa OHTh-
paspeuiena. [lpu atom moryT OhIThb jBa Cayuasi.

’ l cnyuai.

Jlano aBa nzacta (M/x ABa JIOOLIX NEPBHYHBIX CTPYKTYDHBIX 9J4€-
MeHTa), HapyLIeHHbLX OJHMM M TEM K€ CMECTHTeaeM, HO obna-
NAOMHUX Pa3/HYHBIMH YCJIOBHSIMH 3aJIeraHud, NpHUYEM M[OJO0KEHHE
X KpbiAbEB NO Ty H JpYryil0 CTOPOHB CMECTHTE]S H3BECTHHL

(¢ur. 16).
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B takom cnyyae aas KaKIOro M3 HHX MOXEM COCTABHTb CAMOC-
TOATeAbHOE ypaBHeHHe. B mamem npumepe 3to GynayT

ly=H (Ctga,}CtgB Cosw;) —ASino, (18)
l,=H (Ctg a,-} CtgB Cos ;) — A Sin w,

3aecb 3HaK mepen NOCAENAHMM Y/I€HOM B TOM H ApyromM ypaBHe-
HHY B3AT (—), Tak kak o6a nJaacTa najaiOT BJAEBO, B CTOPOHY
S

4

s

o]

dur. 16.

OTpUUATEAbHBIX 3Ha4YeHHH A. Benuuwww /; u J, 1o/mxHbl GBITH B3SITHI
- €o 3pakoM (-), Tak kak o06a maacTa B BHCSYEM KpHJIe CMeLleHbl

710 HanpaB/IEHUIO MX MaJAeHHA.
Pewende 3TUX ZABYX ypaBHeHHH OYEBHAHO He npejacrasJsger

BHKAKWX 3aTpyaHeBmii. JleACTBUTENbHO, NONYCTHM 4YTO B HAmeM

npumepe:

o = 50°%; a, = 65°% B = 60°; 0, = 130" w, — 120% 4, ==40; u I,= 10 .
Toraa xoaHUHEHTH NpH HEM3BECTHHIX /A NMEPBOrO ypaBHEHHS

Oynyr:

Ctg 50°=10,839 Ctg. 60°=. 0577 Sin 130°=0,766
— 0,372 Cos 130° = — 0,643 .
~+ 0,467 — 0,372
H mna BTOporo coorsercTBeHHO—
Ctg 65 =0,466 Cig . 603=" 0577 Sin 120 = 0,866
e — 0,289 Cos 120 =— 0,500 "
-+ 0,177 : ==4,289

nOJlCTaBJlﬂH HYHUCJIOBbIE BeNHYUHBI KOS(I)HU.HCHTOB B HAIIH YpaBue-
HUA HOleqHMZ :
0,467 H—0,766 ) = 40 (182)
0,177 H—0,866 A = 10
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Orciona: _
40.0,866 — 10.0,766

™ 0,467,0,866 — 0,177.0,766

Hir=-+4 9
Onpeneaus H u ), JIerKO BHYMCAHUTH M BCE OCTANbHHE 3/JEMEHTE!
nepemenieius, TaKk KaK Mbl YK€ 3HaeM, 4TO HAKJAOHHAadA BHCOTA

o 00 5000 s

T ginB Sin60° 0,866
NOoJIHAA aMNJIMTYyJAa:

R=Vh*Fr=)13225-}81 =115,3

H yroa ,
1 = Arctg 2— = Arctg 12,8 = 85" 3/

Takum o06pa3oM paccmMaTpuBaemMoe HapyuieHHe O6yNerT MOJ0XH-
TeabHBI# B36pococaBur ch=-115 # u h=-49 xu, uim R= 1153
B 1 =830, :

Ta xe 3agaua Moxer OHTHL pemeHa M rpaduuecku, Tak uTo 062
METO/Ja, B3aUMHO MOMNOJAHAS JAPYL APYra, MOTYT CJAYXHUTb MPOBEPKOH
onud auas npyroro. [paduueckoe pemenue 6oJiee HArA9HO, HO MeHee
TOYHO, 0COGEHHO MPH KPYTHIX yrJjax MajeHus MJacTa u CMECTHTe .

I'paghuueckoe pewerue

Jlns rpaduyeckoro peleHds MNOJb3YIOTCS METOAOM IPOeKuui
C YHCJOBBIMH OTMeTKami. [ag HANIOCTPalLlM¥M pPacCMOTPHUM TOT XK€
npumep (¢ur. 17).

Mycrts ST cnen cmectutenss Ha njaockoctH nJaaHa, AB u CD—
cJlenbl CMEIIeHHHX KpblIbEB OJHOr0 MNJacra ¢ yrJoM najeHus o,
a EF n GH cMmeweHHne Kpblabsg BTOPOro nJjacTa C yriom najaeHus
a3, U B yroa najgeHus CMecTUTEJd. '

Haiipem npexsae BCero JIMHUM CKpPELIMBAHUA MJACTOB CO CMECTH-
tesem. Jlng atoro Boo6GpasuM BTOPYIO TOPU3OHTANbHYIO MJOCKOCTH
Ha MNpou3BOJLHOM PACCTOAHMM I HMXKe nJockocTH naana. Caenst
NJaCTOB MU CMECTHTeJs Ha 3TOH NJCCKOCTH OuYeBHAHO OyAyT mapa.-
JeJbHtl COOTBETCTBYIOIIMM CJeJaM Ha NJOCKOCTH MJaHa, HO OTCTy-
HAT OT HUX N0 ManeHuio Ha paccrosHue o =1 Ciga, rae a—yroJ nane-
HHSl COOTBETCTBYIOMHKX MNJOCKOCTEH M/acta MAd CMECTHTENd.

Ins rpaduyeckoro onpeneseHud 3THX PACCTOSHHH TIPOBENEM
BCTOpOHe aBe napasnenbauix Ja+Huu HH u OO (¢ur. 17—1I) na
NPOU3BOJBHO H36PaHHOM pacCTOSIHUU I OJiHA OT npyroi. B npowus-
BO/IbHO# TOuke M; sunnu OO OTKaAaABIBAEM YroJ naiedus nepBoro
mnacta @, U MNOJYy4YEeHHYIO JHHUI0 NPONOMKAEM A0 MNepecedeHust
co Btopo#i mapaanenbuoit HH u u3 nosydyenno#t touku N, onyckaem
nepnesaukyasp NO, na nepsyto. Toraa orpesoxk M,0,, pasHBIH
r Ctga; ouernaHo u OyaeT NpeacTaBAdaTb HMCKOMYIO BEJAHYHMHY aj,
Ha KOTOPYIO OTCTYMUT CJel TMepBOro njacra Ha HHXHEM TOpH-
3oute. TOYHO Takxke NOCTynasM AAs ONpene]eHHs a, U a;— COOT-
BETCTBYIOUMX PAcCTOAHMIA 1/51 BTOPOrO N/acTa U CMECTHTEJs.
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Tenepr orknanbiBaém ot Jaunuu ST HalineHwslit OTPE3OK a; MO
- HampaBJAEHUIO MANEHUA CMECTUTEeAs W MNPOBOJAMM yepe3 ero KOH2IL
spauio ST, napanneasuyo ST. dra AuHust ¥ GyAeT CASAOM CMECTH-
TeJsi Ha BTOPOM ropu3oHTe, AHaNOruyHO cTrpoum caensl A,B, u EF,
COOTBETCTBEHHO. MEPBOrO M BTOPOr0 MN/acTOB JekKadyero Kpuiaa H
NpoAOJAXKAaeM HX J0 mepeceueHds co caerov cmecrureas ST [Ha-
Jiee coenuuseM noJuydeddele Touku BB, u FF| npameiMu u nponon-
2KaeM HX MO B3aHMHOro nepeceyenus B Touke L., Torpga saunau BL
# FL 6yayr JaunuaAMM CcKpeuldBaHdsl NEPBOr0O M BTOPOro [M./1acTa

/"

dur. 17.

€ INIOCKOCTBIO CMECTHTEeJNd B JexaueM ero Kpeiiie, a Touka L —rou-
KOW BCTpeYd JIMHMA HUX R3aUMHOrO0 MepeceyeHusi C MNJAOCKOCThIO
CMEeCTHTEeNS.

CoBepilleHHO TOXIECTBEHHHIM MNOCTpPoeHueM Halaem auHud CW
u GW, npeacraBasiouwlde JHHUA CKPELUHBAHUAA TeX KeE MJAACTOB B
BUCAYeM Ooky cmectutenss ¥ W —TOUKY BCTpeud JHHHUH HX Mepece-
YEHHUA C MAOCKOCTHIO CMECTHTeJ. "

Herpyauo Buaern, uto Touku L u W zexar B miaockocTa cmec-
THTE/NsI M MPEACTaBAdI0T COOTBETCTBYIOUIHE TOUYKH, KOTOPHE
N0 HAPYIEHHWA HAXOAUJIKCH B HEMOCPEACTBEHHOM COCEACTBE U MpPaK-
THYE€CKH coBnasaaud apyr ¢ apyrom. [IpuHumas nonpexsHeMmy 3a
[IOJBHXHOE KPBHIIO BUCAYEe KPbIIO MU3BIOHKTHBA, 3aK/A4aeM, 4TO
Touka W, coBnajaBuias A0 HapyueHdsa ¢ TO4xOH L npu HapyuieHHu
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mepeMecTu/ach B MOJOXEHHe W. CoenunuB Touky L ¢ W, mu no-
Jy4uM OUYEBUIHO BEKTOP MOJHOrO OTHOCHTEIbHOrO HAepeMeuleHHs -
gucAuero Kpoiia R, WM B m1aHe TOPH3OHTAJNBHYIO €ro NPOEKIHIO.

Ilasi onpeneneHdss HCTHHHOH BeJHYHHBI BEKTOPAa R MOXKHO BOC-

0N1b30BATHCS BPAUlEHHEM MJIOCKOCTH CMECTHTe/]ss OKO0JO JuHHu ST
' 0 coBMellleHHs ee C TMJAOCKOCTbio maaHa. Ho uro6 He 3aremHsaTb
. gepTexa MOXHO BOCNO/b30BATbHCSH APYTHM NPHEMOM.
Pasaoxum BekTop R, mnoaydyeHHsli HamMd B INPOEKUHH, HA ABE
COCTABJASAIIAX B IIOCKOCTH CMECTHTEJN—O/HY IO MNPOCTUPAHHIO
* cMecTHTead (3MEMEHT CJABHTa), a APYrylo NepneHAuKyJaspHO NPOC-
THpaHHIO CMecTuTead (37eMeHT B3Opoca). daement casura KW,
KaK JIMHUS TOPU3OHTAJbHASA, NPOEKTHUPYETCs HA IJOCKOCTh MJAHA
6e3 uckaxenus. [loaToMy BesHuHMHA ee onpejenaseTcs Henocpenu-
CTBEHHO Ha mJaHe. DJeMeHT B30Opoca (HaKJOHHAsA BHICOTA HepeMe-
meHHus) COBHAJaeT C JWHHEH NajeHUsd CMECTHUTE/sd, a NPOeKLHUs ee
Ha naockoctb ropusonra KL =Db npexncraBaser mupuHHY nepe-
MeuleHus.

3nad BeJHUHHY b W yros mageHus CMECTUTeJs, HeTPYAHO Onpe-
JeJUTb ¥ BEJAHUHHY h, Kak THNOTEHY3y NPAMOYrOJbHOTO TPEYroJb-
HUKA, NOCTPOEHHOTO MO JAaHHOMY KaTeTy b M mpuaexamemy ocT-
pomy yray §, uto u Beinosueno Ha puc. Il (pur. 17). Ilpu aTom
OJHOBPEMEHHO' OMNpeje/]sieTcs U BEePTHKaJbHas BHICOTA NepeMele-
uug H, xkak BTOpO# KaTeT 3TOro TpeyroJbHHUKA.

Hakomnen, onpenenuB h u A, HeTPyAHO HAHTH U NMOJHYIO AMMJH=
Tyay nepemenieHus R, xax runoresy mnpsaMOYrOJbHOIO TPEYroJb-
HUK4, MOCTPOEHHOro Ha KateTax h u A, OJlHOBpPeMeHHO omnpeaenss
yros 7 (dur. 17/—IV).

TakuMm o6pa3oM noCTaB/JeHHad 3alaya paspeinaeTcsi HOJMHOCTHIO
KaK aHaJUTHYECKH TaK M rpaduuecKkH, mpuyeM Mbl NOJyyYaeM eCJ/u
He abCOJMIOTHO TOYHYIO, BCJEACTBHE YKa3aHHbLIX BHIIIE JONYIEHHI,
TO BO BCSKOM cCJyyae OJH3KYI0O K HCTHHE BEJHYHHY AMIJIMTYAbL
JEeHACTBUTEJBHOIO OTHOCHTE/NbHOIO TNepeMelieHHs] KPbLIbeB AU3b-
IOHKTHBA ¥ HANpaB/JeHHE 3TOrO NnepeMelleHus.

2 cayuaii

, JlomycTtuM Temepb, UYTO JaH TOJAbKO OAHMH IJACT, NOJOKEHHE
KOTOPOro Mo TY U JAPYryl0 CTOPOHBI CMECTHTE/IS U3BECTHBI, U LITPHU-
XOBKa Ha MJOCKOCTH CMECTHTEJ . .

B takom cJayyae aJs CMEILIEHHOrO IMJacTa 1O NpejblayleMy
MOXXE€M HamnucaThb ypaBHEHHE: '

I=H (Ctga+CtgB Cosw) +ASino (9),

B KOTODPOM 3HAK Tepej NOoC/JAeJHUM YA€HOM OIlpene/sieTCs, N0 Bbi-
WEeNpUBEACHHOMY MNpaBu/ay, U3 CX€Mbl PACIIONOXKEHHA IIJIaCTa U CMe-
crureas. Ilo 3aMepaM UITPUXOBKH HA IJVIOCKOCTH CMECTHTeJad AO0-
NIOJHHUTEJNBHO COCTaBJAsEM CJACAYIONIHE YPDABHEHHUSA:

h
—}-—:Tg'r ' (19)
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H-=hSinp (2)

Peumnts 3TH ypaBHenus oTHocuteasHo H, h u A y»Xe He mpej-
CTaBJASET OOJbIWIHX 3aTpyaHeHuH. OAHAKO B 3TOM caydae ynoGHee
BOCIOABL30BaThCS caeayiomuM npuemoMm. Ham u3sBectHo, uTO:

A=RCosy; h=RSinq ¥ (1)
H=hSinB=RSinBSiny (2)

HNoacraass Benuuunsl H u A, onpeseasiemMsle = 3THMH BhIpaXKe-
HHSIMH, B Hame ypaBHeHHe (9), nmoayunm:

/=R (Ctga Sin 8 Siny - Cos B Cos o Sin y -+ Cosy Sin w)" (20)

B 310 ypaBuenue BXOAMT TONBKO OAHO HeusBecTHOe R, rtax
KaK BCe yrioBble napamerpel H [ no ycaosuio aaunu. Otciona onpe-
A€JISIeM TOJHYIO aMIVIMTYAy mnepememenus R nemocpeictBenHo:

R ¢ @1)
_CtgaSinBSiny—-l—Cos@Cosw Siny -+ Cosq Sin o '

lonsitTHo, YTO 3HAK mepex NOCASNHHM YJIEHOM AHAMEHATEJsi
ONpejessieTcss TeM Xe NPaBHJIOM, Kak ¥ B ypaBHenuu (9). Oxa3zwi-
BAETCHA, YTO 3TO ypPABHEHHE JAET HE TOJbKO HEMOCPeNCTBEHHYIO
3aBMUCHMOCTb R 0T /, HO u mosBosseT coBepwenHo onpepeseHHO
YCTaHOBHTb HANpPAaBJEHHE NepeMelleHusd, Jaxe B TOM CJyyae, Koriaa
BEKTOPHAJIbHOE HANpaB/JAEHHE LITPHXA HESACHO.

JleAicTBHTE/NBHO, Ha MNPaKTHKE YacTO O6LIBAET TaK, 4TO ILITPH-
XOBKA HA IJIOCKOCTH CMECTHTEJsI NPOSABIAETCS BIOJHE OTYETAHBO,
HO BEKTOpHA/JbHOE HANpPaBJE€HHE JBHXEHHA OCTAeTCS NMOJA COMHe-
nueM. Miu, uHaue roBops, yroJ, COCTaBasieMblii IITPHXOM CO CMe-
CTUTEJEM OMNpENe/NACTCA aAbTEPHATUBHO: HJH T;, UAM 7, -+ 180°
[loacrapisis mo06oe u3 3THX albTEPHATHBHBLIX 3HAUEHHH Y B HAIle
ypaBHeHue (21), moayyum HeKOTOpoe 3Hauewne R. Tak kak mo npu-
HATOMY HamHu YCJIOBHIO YrOJ Y OTCUHTHLIBAETCH OT MOJOKHTEOIb-
HOrO HANMpPAaBJ/IEHHA JIMHHH NPOCTHPAHUSI CMECTWUTEJs] IPOTHB Yaco-
BOH CTPEJKH J0 BEeKTOPa NepeMeuleHHs, KOTOPH NPHHEMAeTCs
BCErla 3a BEJMUYHHY NOJOKHUTENbHYIO, TO SICHO, YTO BeJHYHHA R
HE MOXET MMETb OTPHUATEJNbHHIX 3HaueHui. Clea0BaTEeAbHO, €CJ/H
MOJYYEHHAs] HAMH BeJMYMHA R MOJIOXKHTeNbHA, TO yroa | B3aT npa-
BUABHO. Ecau xe Mbl moayuwinm jaas Bektopa R OTpHUATEJbHOE
3HAY€HHE, TO B3TO O3HAYaeT, YTO YroJ Y HYXKHO H3MEHHTb Ha
14 180° Ho, rax kak:

Siny = — Sin (7} 180
Cos 1= — Cos (7 +-180°)

TO TaKasg 3aMeHa He BbI30OBET M3MEHEHMS YHCJAEHHOrO 3HaueHus R,
a TOAbPKO H3MEHEHHE €ro 3HaKka Ha oOpaThbI, Tak Kaxk Sinyu Cos 7
BXOAAT 8 KaX(/Ibid 4ICH 3HaMeHaTe/s Qopmyanl (21) 10 opHOMY pa3y.

176



970, B CBOIO OYE€peab, MNOKA3HIBAET, YTO HPH HANHYMH WITPH-
XOBKHM Ha IJIOCKOCTH CMECTHTeJ]sd, Na)e TOrAa, KOTrAa HanupaBJeHHe
ABHXKEHHS NO HeH YCTAaHOBUTb He YAAeTCs, AHIBIOHKTHB MOMXKET
ObHITH paspewleH MNOJHOCTHIO MO BHAMUMOMY CMEIUIEHHIO TOJBKO OJi-
HOrO MNEepBHYHOrO CTPYKTYPHOro anemeHta. OTCIOHa NMOHATHA BaX-
HOCTh 3aM€pa HanpaBJ/eHUs LWTPHXOBKH.

C Apyro# CTOpPOHbI, MOHSITHO TaKXKe, YTO 3a7aya B STOM CJAydae
HMeeT TOJbKO npubaAuxeHHoe pewenne. Kax yxe ykasmsasocy
BHIlllE, 'HITPHXOBKA HA NMJOCKOCTH CMECTHTEJsI MOXET H He COBMa-
AaTh C HANpPaBJEHHEM MOJHOIO NepeMelleHusi Kpuabep. Caenosa-

Pur. 18. 1. Cxema 3aneranug naacrTa M cuse-
crutens. II. llITpnxoBka Ha Na0CKOCTH
CMECTUTEAs.

TeJbHO, H IIOJNYYEHHBIE 3TUM MeJoAOM 3HaueHus R, H, A u npouy. Mo--
ryT 06o0Jiee HJIH MeHee 3HAYHUTEJbHO VKJOHATHCA OT NeHCTBHTEb-
HBIX HMX 3HA4YeH4H.

PaccmoTpuM npakTHueckuil mpuUMep pELIeHHs 3aJayu.

ITycte nannl maact ABCD, Hapymenswnii cmectutesem ST
(¢ur. 18) um noJoxeHHe WTPUXA HA IVIOCKOCTH CMECTHTEJd, npu-
YeM IITPHUX COCTABJSIET C JIHHHEH NPOCTHPAHHSA CMECTUTEJs Yroa 7,
paBubiii 120° uau 300°. Yrosn najenus miaacra a=50° yroJ nageHus
cmecturens f=70° u [=—>50 x. [1o cxeme onpejensem yroa Berpe-
yn ® = 130° (dur. 18.) u numwem dbopmyay: ¥

l
Ctga Sinf Siny -~ Cos Siny Coso—Sine Cosy
B nannom csyuae 3Hak nepen noc/ie/IHUM YWIEHOM B3AT (—), TaK KaK

nAAacT naaaet BJEBO, B CTOPOHY OTPHUATEJbHEIX 3HAueHuil L. 3atem
BHIHCHBAaeM (YHKIHUH Yr/]0B, NpuHHMasa 7 — 120°,

Ctg 50°=0,839 Cos 70=0,342 Sin 130= 0,766
Sin 70°=0,940 Cos 130=—0,643 Cos 120=—0,500
Sin 120° = 0,866 Sin 120 = 0,866

-+ 0,680 . —0,190 — 0,383
H NOACTaB/sisi UX 3HA4YeHHA B QOpPMYJay, NOJYyYHM:
R — 50 iy O

-+ 0,680 — 0,190 - 0,383 -+ 0,873

12* Mseeerns THH, 1. 60, B, 1. . ¥t

ce i LA

= —43.6 &



*

Jns R noayudunace oTpHIIaTeNbHAA BeJAHYHHA. DTO NMOKA3HBAET,
YTO 0OpH B3ATOM 3HauyeHHH 7= 120° TaKOro cMEUWEHUs NONYUHTBHCA
He MoxeT. [ToaToMy noaXHO 6bLITH B3ATO ApPYyroe U3 BO3MOKHBIX €ro
3naueHui, T.e. v==300. OueBuaHo, yTO uucJeHHOE 3HayeHue R npu
3TOM HE H3MEHHUTCs, U3MEHHUTCS TOJbKO 3HAK.

Hrak, noayyaem: Sl

R=43,6; y=2300° oTkyza omnpenenseM U OCTaJbHHE 3JEeMEHTH
nepeMeniesus. j

A=R Cos 1=-421,8 xu.
h=R Sin 1=—378 .
H=h Sin B=-—35,5 .

[Toayuaetrcs mpocToe, U3SIHOE H COBEPIIEHHO ONpeneJeHHOe pe-
IIEHWEe BONPOCA: NAUIBIOHKTHB NPEACTaBAAET COrJAaCHHH MONOXKHTENAb-
HHH cOpococaBur ¢ amnautyaod B 43,6 MeTpa, npuueM BHCAuYee
€ro KpbJQ ONyCcTHJIOCh Ha 35,5 # MU NEpPeABHHYJAOCb B CTOPOHY
NOJO0XHUTENbHOTO HaNpaB/AEHUS NMPOCTHPAHWUA CMeCTHTeada Ha 21,8 u.

lpaghuueckoe peuwenue.

Pemnm Ty ke 3amauy rpaduueckd (¢ur. 19), nonb3ysicb METOLOM
IPOEKUUH C YHCJOBbBIMH OTMETKaMH.

[Tyctb AB u CD—caensl cmenieHHuIX 4acTeil maacra, a TS—caen
cMecTuTeNs Ha MNJOCKOCTH naaHa. BooGpasum BTOpyio ropu30H-
TaJAbHYIO MI0OCKOCTb Ha MPOH3BONLHOM pAacCTOAHHH I HHXE MJ0-
CKOCTH M/1aHAa M MNOCTPOMM CJjelbl CMEILIeHHBIX YacTed nsnacTa u
CMECTHTENS] Ha 3TOH NJOCKOCTH. [lnsi 3TOro B CTOPOHKE MPOBOLHM
aApe napaaneabHblx Jauaun OO u NN Ha u36paHsoM paccTosHHH T
Apyr OoT apyra, 6epeM HA ONHOH M3 HHX NMPOW3BOJAbHYIO TOYKY N' H
CTPOMM nNpPH He# yral o H B, COOTBETCTBYIOUIHE Yr/JaM naieHud
nnacta u cMecruteas (¢wur. 19—II) n nepnenaukyasp N'O. Toraa
oTpe3kd BrTopoil napaaneabHcih OM; u OM,, 3akni0ueHHbIE MEXKAY
NEePNeHAuKYy/I9pOM H COOTBETCTBYIOLIEH HAKJAOHHOW, OyAyT paBHbL:
OM, = 1Ctga—paccTOIHHIO MeXuay NPOEKUMIMH HA fJaH FOPH30H-
TaJbHbIX ceueHHid nsacra, a OM,—=rCtgf—paccrosauio mexay npo-
€KUHAMH CEYE€HHH CMECTHTEeJd.

OrknaneiBaeM noayueHsble Beanuunbl OM; u OM, no Hanpasie-
HHUIO NaJieHHs OT COOTBETCTBYIOL(UX CJEeJI0B BEPXHEro FOPH30HTA H,
nposeas Jauuuun C,D; u S§,T;, napaanesbunie nocaegHUM, NOAYUUM
NPOEKUMH CAENOB M1aCTa CMECTHTENd HAa MAOCKOCTH HHMKHEro ropHu-
sonta. Coenunsaa Touku C W Cy, NOAyYuM JIHHMIO CKPEUIUBAHUS BHU-
CAYero Kphi1a M./acta CO CMecCTUTeAeM, a npoBens depe3 Touky B
€d nmapansesbHyl0,—NOJYy4YHM JIMHKIO CKpellMBaHUS JeXauyero Kphljia
CO CMecCTUTeseM,.

[Tonatno, uto BekTOp nepememedus R mo/MmKkeH HAXOLUTBCA Tae-
TO B Mpenesax Mexay 23THMH ABymsa napaajeabHbiMud CC; u BB,
NpHYEM XBOCT 3TOrQ BeKTOpPa JOJAKEH Je€xaTh HA AuHud BBy, npu-
Hal/eXalel JexayemMy Kpblay, a ronoska—ina auauun CC, npuuanse-
Xawend BUCAYEMY KpPhINY, TAK KAK Mbl YCJIOBHUJIMCh 32 MOABHKHOE KPbIJIO
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CYHTaTh BCErxa BHCsvee. JTO, €CTECTBEHHO, OrPAHHYHBAET Npeneasl
BO3MOXHBIX 3HAYEHHH 7.

Ilng TOro 4ToGbl HAXTH BeJNYHHY BEKTOpa nepeMeuieHHs R, HyxHO
IIOCTPOUTH HANpaBJ€HHE UWITPUXA HA NJAOCKOCTH cmecTHTens. Jlas
3TOro BOCMOAb3yeMCs METOAOM BpameHus maockocteir. CoBMecTum
IJIOCKOCTb CMECTHTeNd C MNJAOCKOCThIO MJAaHa IMyTEM ee BpalleHHs
okos0o auduu npoctupanug ST. M3 wauepratenbHo#l reoMeTpHH H3-
BECTHO, UTO MPOEKUHUs JA0J0H TOYKH, NpUHAANEKAIEN Bpamaouencs
N/I0CKOCTH, Npu BpaweHuu OyleT nepeMeuiaTbCs MO JNHHH, NepneH-
JAUKYyA9pHOH ocH BpameHud. [Tostomy Touka C’, Hanpumep, AoJKHa
nepemewarbcs no Jaunun C,C,, nepnenankynspHoii OCH Bpatie-
Hust ST W, NpH COBMEIMIEHHH MJOCKOCTH CMECTHTEJs C IJIaHOM, 3af-
MeT noaoxenue Co B pacctoanuu ot ock paBHoM C,Co= N'M'. JIu-
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dur. 19.

#us ckpemuBanus CC’ npu arom 3afimer nosoxenue CC, AWHMA

BB;—eit napaaaenpnoe BBy, a auaus T,S, coorBercrsenno T,S,.
Teneps Bo3bMeéM HA JAHHMM CKpemuBanus BB, npunaanexamei

JieXKaueMy Kpblay mjaacTa, A6yl TOYKy, Hanpumep, Touky By, mpo-

 BeIeM uYepe3 Hee JIMHHIO INpocTHpaHus cMmectHTens BoC, (ona yxke

npoBeAeHa NPH MOCTPOECHHH) U MOCTPOMM MPH HEH 3aNaHHWH Yroa ¥,
onpeaeastol il Hanpasaesue wrpuxa. M3 ueprexxa BUAHO, UTO €CJAH MBI
Bo3bMeM yroa y = 120°, To BeKTOp, NpoBeNEHHLI B 3TOM Hampasje-
HUH HE BCTPETHT JHHHHM CKPEUIMBAHHS BUCAYEro Kpulaa, Kak OW Aa-
JeKO MBl €ero HH npoaoJxanad. CsaeaoBaTte/nbHO, € THHCTBEHHO BO3-
MOXHHIM HAaNpaBACHHUM NepeMewleHns OyAeT nepemelieHHe NPAMO B

179



1 POTUBONONOXHYIO CTODOHY, B CTOPOHY BoE uTO COOTBETCTBYET yray
1 = 120° -} 180° = 300°.
 Tposens Jaunuio BoE 10 nepeceuenus C JHHHEH CKPELHBAHHA
BHCRYEro KpuJaa naacta, moayyum BoE = R—Bekrop noasoi amuniu-
TYAH OTHOCHTENbHOTO nepemeuiedus. OnyCTHB U3 TOUKH E nepnes-
aukynsp EF Ha AWHHIO NPOCTHPaHHs CMECTHTENst Solo, MOAyuHM
EF — h—HAakJIOHHYIO BHICOTY MNepemeuleHdss, a OTpe3ok B,F uacr
HAM TOPH3OHTaJAbHYIO cocTaBasiomyo A. 3 deprexa BHAHO 4TO h
HANpPAaB/JEHO BHU3 110 M3JECHUIO CMECTHTEJNs, CNeN0BaTeNbHO, YKa3h-
BaeT ,c6poc”, a L HanpasJeHO BIPABO, B CTOPOHY IOJIOXHTEALHOIO
HANpaBAEHHS JAUHMH NPOCTHPAHUS CMECTHTENS, W, CJAEA0BaTEIBHO,
ABAAETCA BEJNUYHHON MONOXKHUTEJAbHOU.

3uas Beadundy h © yron manesusi CMecTUTens B, He TPYNHO Mo-
CTPOMTb U BepTHKaAbHYIO BHCOTY H, Kak KaTer, Jexamui npoTHB
yraa B, B NpsiMOYro/JibHOM TPeyroJbHHKe, MOCTPOEHHOM MO THMOTE-
Hyse h u ocTpomy yray B. :

Pemenue o6paTHOH 3ajayd JH3‘IOHKTHBA.

Ecau naHHBH JU3BIOHKTHB TAaK MM HHAYe Da3pelieH, T.e. Hal-
paBJ€HHE H aMMJIATYNa OTHOCHTEJbHOrO MepeMellieHHsi ero KpHibes
M3BECTHH, TO OnNpeae/qeHHe HanpasieHUss H BEJAUYHHBI BHJIUMOro
cMenieHus A060ro HapymeHHaro MM CTPYKTYPHOrO 3/IEMEHTA He Npel-
CTaBASET HHUKAKUX 3aTPyAHEHUH H, ONATH-TAKH, MOXeT OWTb cHe-
JMAaHO KaK aHaJMuTHYECKH, TaK M rpaduyecku.

MycTs AaHo, YTO HApPYNIEHHE NPEACTABJISAET IMOJOKHTEAbHbIH
B36pococasur ¢ ammautyaoi R=100 »# u y=36°0". [1pocTupanue
cmectutens 330° naagenne Ha CB _£70°. [lnact ¢ mnpocrapaHuem
300° naaaer Takxke Ha CB moa yraom 55° u HM3BeCT€H TOJBKO
B BHCAueM Ooky cmecturteas. TpeOyeTca HaiTH CMELIEHHYIO €ro
4acThb.

B o6imeM BuAe 3agaua pemaeTcd OYEeHb NPOCTO NPHMEHEHHeM
yXe H3BeCTHOH HaM (POpMyJHL

=R (Ctga Sin8 Siny -} Cosg Cose Siny Sinw +Cosy) . . (20)

Tak kak R u Bce yran, (QYHKIMM KOTOPHIX BXOHAT B (opmyay,
JaHu, TO BeauuuHa / ompejensieTcs HenOCPeACTBEHHO, MPHYeM 3HAK
npd / COBEepUIEHHO OMNpENE/EHHO YKaXeT B KAaKOM HanpaBJeHHH
c/elyeT MCKaThb CMEUIEHHYIO 4acThb MJacTa.

[Ipexsae BCero COCTaB/sieM CXeMy pPAachoJIOXEHHd MAacTa H CMe-
CTHTeAs, 4TO6 onpeieauTh YroJ BCTPEYH ® M 3HAK Mepeld nocaef-
HUM uJjeHoMm Hawed ¢dopmyan (¢ur. 20). M3 yeprexa BUAHO, YTO
yroa o©=150°% a 3Hak mnepej MOCJAEJHUM UJEHOM JOJKE€H OHTH
B3AT (-}-) T. K. MJacT najaeT B CTOPOHY MOJOXHUTENbHBIX 3HAYEHHH A.
CnenoBatenbHo Hawa ¢opmy/sa B NPHUMEHEHHHM K NaHHOMY AH3BIOHK-
THBY NPHMET TaKOH BHI:

/=R (Ctga Sinp Siny -} Cosp Coso Siny 4~ Cosy Sinew) . . (23}
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BeinucuBas 3HauYeHdus (QYHKIHHA yraos, NOJYy4HM:

Ctg 55° =0,700 Cos 70= 0,342 Sin 150 =10,500

Sin 70 =0,940 Cos 150 =—0,8t6 - Cos 36°50" = 0,800

Sin 36°50" = 0,600 Sin 36°50'= 0,600

-+ 0,395 — 0,178 -+-0,400
!

[ =100 (0,395—0,178 -0,400) = - 61,7 4.

OTkyna:

‘Beawuudy / MBl yCAOBHNHCH OTCYHTHIBATH OT JI€XAayero KpHJa K BH-
cAYeMy BKPECT NPOCTHPAHHA M/1aCTa U CYUTATH €€ NOJOXHUTEbHOH,
KOrja 5TO Hanpas/JeHHe COBMAjaeT C HanpaBJeHHeM NMajeHHUs M/1acTa.
Crano ObiTh ronoOBKa BeKTOpa [/ JOMKHA HAXOAMTHCS B TOuke A
(Ha BuCA4YeM KpHJE M7acTa), BEKTOP JIO/MKEH HMETb Hanpab/eHue
#a CB—B croposy nmaneHus n.aacra, T. K. / Non0XHUTE/JbHO, & XBOCT
ero po/mxeH yxoauth Ha O3 nepneHnnky/NspHO NHHUM NPOCTHPAHUA
niacta. OT/0XHB MO 3TOMY HAanpaB/JEHWIO HAHAGHHYIO BEJHUHHY
/=617 », nonyuum Touky K, Jexauyio Ha CMemeHHOM KpblIE MJia-
cra CD, manpaBneHHe NPOCTHPAHMA KOTOPOro OyleT ovyeBMAHO ma-
paajeasHo AB.

I'pagunecxoe peuwenue.

I'paduueckoe pelleHHe TOH K€ 3alaud TOKAa3aHO HA PHCYHKe
{dwur. 21). Baece AB nannoe kpbno maacra ST—cmecrurens, 5,T,—
§<

&
\

'\/ 1.

i
& 1 NE

\.\ &
\,ﬂ’kf‘/ \\\ \\ﬁi\\ ;
42 \ 4 a
A

ny

dur. 20. . \ \7.

A X

dyr. 21.

caen cvectureasi, a A;B, caex maacta Ha HHXKHeM ropusonre, AA,—
JMHHS CKPEMMBAHHSl KpblAa naacta co cmectutenem !). Bpamenuem
[IOCKOCTH CMECTHTeAsl OKOJIO JAHHHH ero npoctupanus ST npuso-

1) TlocTpoeHUe COBMEWIEHHNX MPOEKUHA ABYX rOPH3OHTaNbHBIX CEYEHHH CM. BILE.
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AHM €€ B COBMEIIEHHEe C IJIOCKOCThio niana. Toraa ausua S;T, ne-
PEeMeCTHTCS napa/aenbHO caMoi cede U 3aiimer noaoxenue S,T, B
paccrosauu ot ST paBHom A;A,=r:Sinf. Touka A, nepemecTurCs
o NeprneHAuKyAapy K OCH BpaueHdss B TOuky A,. [Ipuusas ee 3aa
HHAMKATOPHYIO TOYKY, CTPOMM OKOJO Hee BEKTOP R mo 3sazannomy
yray 7. Tak xak nuaug AA, npuHafieXuT BUCAYEMY KDLy nJjacra,
TO B HEH MJO/M:KHA HAXOZHUTHCA TOJIOBKAa BeKTOpa nepeMemeHus R.
CnenoBatespbHO, XBOCT BEKTOpPa JOJIKEH YXOAUTb BHH3 H BJEBO,
€CJ¥ OPHEHTHPOBATh NMJAOCKOCTb CMECTUTENA TaK, 4YTOOLHI OHa najaza
K HabaoaaTento. ;

Ot/n0XXHB B 3TOM HamnpasJeHUH 33aAaHHYI0 BeMHYHHY R == 100 a,
noayuum xBocT BekTopa B Touke Fy. [IpoBenem uepes Touky Fy aunuio
FoD napaaaeabnyio AA,, nosy4uM COBMEILEHHbIH CJeX HCKOMOH ya-
CTH nJjacra, a B Touke D Bcrpeuy ero co cMmecturesem. JInnus xe
CD napaanenbHass AB OyaeT cnezoM MCKOMOHA 4acTH f1acra  Ha
NJAOCKOCTH MJaHa.

- Urak, oOpaTHasi 3anaya AMbIOHKTHBA DelIaeTCs BeCbMa JErkKo M
NPOCTO Kak rpaduueckd, Tak ¥ aHaIUTHYECKH, NMPUYEM MH OLHOBpE-
MEHHO MOoJIyuaeM M HanpaB/ieHHe, B KaKOM HYXHO MCKaTb CMEMIeH-
HYI0 4acTh I/1aCTa MJH XKHUJAbl, © PAacCTOSIHHE, B KAKOM 3Ta CMEILEH-
Hasl 4acTh HaxXOAMTCs OT jnaHHOH. Ho mns atoro HaM nouxHH OSHThH
M3RECTHH HE TOJIbKO YCJOBHs 3a/JE€raHus n/1acra ¥ CMeCTHTENd, HO M
HanpaBJeHME M aMMIUTYAa nepememieHnd. Miau, usaue rosops, 06-
paTHas 3ajaya MOXET ObIThb paspelieHa TOJbKO IMOCAE peleHHs
npsMON 3ajgaud, NpHYEeM ee pemeHHe OyJeT TEM TOYHEE, YeM TOou-
Hee pelieHHe npsaMoH.

W3 ¢opmyan nusbionktuBa (20) ABCTBEHHO BBHITEKAET 3aBUCH-
MOCTh BeJHYHHLl / OT yrJoB a, 3 U ©, ONpeAeAsiOWHUXC yYCAOBHAMHU
3ajeraius mnJsacta U cmecturend., CnenoBaTenbHO, €CAH H3MEHATCSH
37IeMEHThl 3a/€raHUs MNjaacTa NPH COXPAHEHHH MPOUYHX YCAOBHH MHO-
CTOSIHHLIMH, Be/NHYHWHA [ U3MEHHTCH, ¥ MOXKET MOJYYHTh JaxXe o6paT-
Hble spayeHud. C Apyroi CTOPOHBI, BeJHYHHA (M HanpaBleHHE) CMe-
meHndss / 3aBUCHT OT Be/MuuHbl R M 7, T. €, aMnauTyAR H Hanpas-
Jenuss nepemeinenus. OTCiona NOHATHO, HACKOAbKO THIETHH H JaXKe
CMEIIHB! NONBITKY MapKiueiaepos (rOPHEIX reOMETPOB TOXKE) BLIBECTH
YHHBEpPCaJbHOE MPABHJI0 NOUCKOB CMEIIEHHON YaCcTH 11J1aCTa U3 B3aHMO-
OTHOILUEHHH nJacTa M CMeCTuTe s, npeHebperass HanpaBJeHHEM peii-
CTBHTE/NBbHOIO OTHOCHTE/JbHOIO NEPEMEILECHUST KPhIIbeB NH3bIOHKTHBA.

HaM wmoryr 3azate BONpOC: a Kak e ObiTh, KOTAA NAHHBIX IJf
pelmeHus npaMol 3anauyd HEeAoCTaTO4HO? Ha Takoél BOMpoc MOXHO
OTBETHTb TOJBKO BOMPOCOM—XKE: a KaK ObiTh, KOrjla JaHO TOJBKO
OJAHO ypaBHeHHE C JBYyMS HEH3BECTHBIMHU? .

M3 martemMaTHKH H3BECTHO, YTO TaKHe YpPaBHEHHsI HMEIOT GeckKo-
HeuHoe MHOXxecTBO pewenud. lasg Toro, yto6 HAHTH KOHKpPETHOe
pelueHne, HyXHO COCTaBHTb BTOpPOE ypaBHEHHE, a A 3TOro Heob-
XOAHMO MOJYYHTb AOMOJNHUTENbHbBIE AaHHBIE., TakHe AONONHHTEAbHEIE
JAaHHHE, OYEeBUAHO, HEOOXOAMMBI M NpPH pelIeHHH 3a4aYH AU3IBIOHK-
THBa. B npoTuBHOM cJayyae Oyxet He pelleHHE 3ajauyd, a rajaHue
Ha Kodelnoi ryme.
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BnpoueM, B HEKOTOPHIX GAArONPATHHX CAYYasiX Hauwe ypaBHEHHE
MOXKET OKa3aTb CYyIIECTBEHHBIE YCAYrM B Je/ie NOUCKOB CMEeUleHHOH
NacTH NAaCTa Jaxe TOrAQ, KOrA3 HapyuleHue TMOMIHOCTBIO He pacwud-
pOBaHv.

YacTuuHoe pemeﬂue Bonpoca;

[Mpu napeske nepsoro ropusonta maxTh Kokcoso# [Ipokonbes-
CKOro paiioHa NOATOTOBHTE/bHBIE BLIPAOOTKH OYEHb YaCTO HATANKH-
BaJMCh HA MeJKHe HapyuleHus, 60Jbilas 4acTbh KOTOPHIX BCTpeda-
Jacb BHpaGoTKamd Bnepeoie. JTO, €CTECTBEHHO, AOCTAB/AAJIO MHOIO
XJONOT AJAMHHHUCTPAUUH PyJAHHUKA, T. K. MOHOTOHHOCTb YI/JIEHOCHOH
TOJIH M OTCYTCTBHE SICHHIX MOABOPOTOB MJACTOB U JAPYTHX Ie0J/io-
rMYEeCKHX [okasaTened, O0COOEHHO npu HEOOAbLIUX HAPYUIEHHAX,
oObIYHO He 1ai0T BO3MOXKHOCTH YCTAHOBHTB HAMNpaBJEHHE, B KAKOM
HYXHO HCKaTb CMeUleHHYI0O 4YacTb naacta. TOYHO Tak Xe M mpHME-
HEeHHEe MapKIeHIepcKUX NPuUeMOB MOMCKOB JAajJE€KO HE BCEerja 1aBajo
YAOBJETBOPHUTE/IbHBIE PE3y/AbTaThl. '

A. A. beauukomy, kKoTopuii B 3TO BpeMs paboTraa Tam iuax-
TOBHIM T€0JIOTOM, MPHIJA MBICAb BOCMNOJAb30BaThCA HalIed Gopmy-
J0oi 1ad onpeaeneHdd HANPABJEHHUA pPa3BELOYHO-NMOMCKOBLIX BhIpa-
00OTOK Ha CMeIIeHHYIO YacTb nJaacra. [lpu atom on ucxoaun us cjae-
AYIOWUX COOOpaxeHHi.

Kak u3BecTHO, nomaBasioulee 60abIIMHCTBO Hapyuienni Kysbacca
BooOme, u [IpokonbeBcKOro paioH3, B 4aCTHOCTH, UMEIOT B36pOCO-
HaJBUTOBBIH XapakTep, T. €. XapaKTepPHU3YIOTCHd MNepeMelieHueM BHCH-
YKX KpbIJMbEB, B 0011e€M BBepX MO HAK/JIOHHOH MJIOCKOCTH CMECTUTENd.
CnenoBaTe/ibHO, YCTAaHOBHUB IWITPUXOBKY HA MJIOCKOCTH CMECTHTENd,
a 3TO NpU HEKOTOPOM HABHIKE YJAAae€TCs CAEeNaTh NMOYTH BCEraa, Mh
MOXKEM NPUAATb yray | BNOJHE ONpenejeHHOe 3HaYeHue B npenesnax
or 0 mo 180° Tak kak npu B3O6POCOCABHIax H RaABHIOCABHUIrax
3TOT YroJ He BHIXOAUT M3 YKa3aHHBIX MpeneJios.

[ToacraBass noayueHHoOe TakuM O6pa3oM 3HaY€HHE yIya B HAIIy
dbopmyay

/= R (Ctga Sin B Siny -} Cos g CoseSiny - SinoCosy) (20),

HaNHCaHHYIO, KOHEYHO, C COOJI0JeHHEM YKA3aHHOrO BHILIE NpaBuAja
3HAaKOB,  HE NPOHU3BOAS OKOHYATEJbHBIX BBHIYUC/IEHHH, onpenenseM
TOJNbKO 3HaK BBIPaX<€HUS, CTOALLEr0 B ckOOKax. Tak kax Besuuusa R,
N0 NPHHATHIM HaMH YCJOBUAM, ABJASETCS BEJHMYMHON BCeEraa nojo-
KHUTENbHOH. TO OUYEBHUAHO, YTO 3HAK BHIPAXEHHUs B CKOOKAax, CaywxKa-
mero koaduuuentom npH R, noaxeH OblTb TOXAECTBEH 3HaKYy /.
3nak xe [/ onpejensieT HanpaB/JeHue, B KAKOM HaXOJUTCsl CMELIEH-
Hasg 4acTb NJacTa, KaK 3TO MBI YXe BHJENH BhHILIE.

B ofmem Buae 3Ty 3aKOHOMEPHOCTh MOXHO (HOPMYyNHPOBATHL Cle-
AyomuM 06pa3oM.

Ecan Beauuuna / mo/ioXuTeNbHa, TO BHCAYEE KPHJO MN/acTa Ha-
XOHATCA MO Ty CTOPOHY OT Jexauero, Kyda yKasbiBaeT CTpeJKa Ma-
IeHUsl TOCJAEJHero, ec/au e BeJHYHMHA [ OTpHuaTe/NbHA, TO—B NPO-
TMBOIIOJIOXKHOH.
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IJTa 3aKOHOMEPHOCTb BBITEKAeT HENOCPEACTBEHHO U3 NPHHSATOrO
‘HaAMH NPaBUAA 3HAKOB AAA [ ¥ MO CYMECTBY HHYero HOBOrO He npu-
6aBager.

Sror npueM Beauwukoro owess mpoct u yaoben. On paer
BO3MOXHOCTb OYeHb OBICTPO PewdTb BONPOC, B KAKOM HANpPAaBACHUH
HYXHO 3a]aTh BbIPa0OTKY HAa CMEIEHHYH 4acThb maacta. Ho od me
yuusepcaned. B ycaosusax [poxonsesckoro PpaioHa OH naet oueHb
xopowne pe3y/ibTathl. B 20 caydasx us 20 sananHBe 3THM MeTOLOM
BBIPAOOTKH HAXONU/NH CMEIIEHHYI0 4YacTh MJacTa 6e30mi60YHo—
MENAy NpOYMM, B 4 MM O CJyyasx BOMPEKH NOCTPOCHHAM MAapK-
wedinepos. BecbMa B0O3MOXKHO, 4TO OH AAaCT CTOAB Xe Xopoiyde pe-
3yAbTaTel U B JApyrux pailosax Kysbacca, Tak kak o6uas TEeKTO-
HHKa 3TOr0 GacceiiHa XOTS M CJ0XHA, HO B 06LIEM JAOBOJIBHO OJHO-
o6pasua. Ho ne caeayer 3a6biBaTh, 4TO MeTOA BEe€AMUKOTO OCHO-
BaH Ha JONYUIEHWH NEPEMEIIeHHs] BUCAYETrO KPbiAa XOTS H B MPOH3-
BOJILHO HAK/JAOHHOM HAnpaB/JeHHH (MO OPHEHTHPOBKE WITPHXA), HO B
o6umeM BBEPX MO HAKJAOHHON NJOCKOCTH CMECTHTeas. [TosTomy on
AO/KEH 1aBaTh M LAeT NPaBH/IBHBIE PE3YAbTATH TOJLKO NPH B3GPOCO-
CABHrax H HajBurocasurax. [Ipu nepsom xe BcTpedensom c6poco-
CABHre OH HEMUHYEMO HACT OWHOKY, TaK KaK yroJ Y H3MEHUTCH Ha
180° u BCe (yHKIHMH 3TOro yria nepemeHsT CBOH 3HAK HA O0paTHBIH.
Hapymenust Tuma c6pocociBHrOB XOTS M DEAKO, HO BCE ke, MOBH-
AuMomy, BCTpevaiorcs B KysGacce, npuuem cam Besnwuwukuii noka-
SHBACT HA/MHYNE NOAOOHOrO THMA HApyWeHHWH W B noJe maxTh Kok-
COBOIA.

Pesome.’”

H3syuyenne pynHHYHOH TEKTOHHMKH C TOYHOM (bukcauuei Bcex aJe-
MEHTOB HAapyIUEHHH SBJAETCA BECbMA BAXHBIM METONOM MO3HAHHUS
TEKTOHUKH 00/1aCTH, BCKPHIBAs (DOPMBLI M HANPABAECHUE [BHKEHHE
Jurocdepel. [losToMy Heab3s He NOXKANETh, YTO TEOJOIH 4O CEro
BPEMEHH yACNAIOT MaJO BHHMAHHMS 3TOMY HHTEPECHOMY M BaXXHOMY
somnpocy, .

Ewe OGosbliee 3Hauenue 3TH HCCACNOBAHHS HMEIOT B NPaKTUHKE
Pa3BEAKH W 3KCN/I0ATAUHH MECTOPOXAECHHH KAaK XH/bLHBIX, TAK ¥ MJa-
CTOBBIX, OCOOGEHHO TaKHX CHJIBHO IHCAOUHPOBAHHHIX paiioHOB, Kak
Kys6acc, riae HapyuweHnus BCTpeuyaoTcs OYKBaJbHO Ha KaX/JA0M mary.
OHH n210T pyKOBOAsiIMe YKasaHus AAS HaHGOJee PalHOHAABHOTO
pacnonoXeHNd pasBeAOYHBIX H MOArOTOBHTENbHEIX BHPAGOTOK U G-
CTpOro paspelenus BONPOCAa NOHCKOB CMENIEHHBIX YacTeH MecTo-
poXxaeHus. ,

Oco6enno BaxHOE 3HAaYeHHE 3TH BOINPOCH NPHOGPETAIOT A1 PYA-
HHYHLIX T€0JIOrOB B CBA3H C peanusanueil npukasa napkoma JI. M. K a-
TaHOBHYA 06 YAYYWEHHH TeEOJOrHYeCKOH CIAYXOH Ha pPyJNHHKAX.
PaGota pyIHHYHEIX Te0J0roB NOMKHA COnpoBOXAAaThbC HauboJee
3 PeKTHBHBIMH, TOUHBIMH H COBEPIICHHBIMH METONAMH HCCAENOBAHHUN
HApYIIEHHH C SICHBIM NPOCTPAHCTBEHHLIM MPEACTABICHHEM BCEX reo-
METPHUECKHX 3/EMEHTOB M (OPM NHC/IOKALMH, A1 4erc Heo6XOauMa
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panMonaJbHas KA4CCH(PMKAUWA HAPYIIEHWH H JOCTAaTOYHO NOAPOGHAS
. HOMEHKJATypa MX reOMeTpHYeCKHX 3/4E€MEeHTOB.

K coxanenuio, B pyccko#t reosornueckoit sutepatype sToT BO-
ipoC nouTH He paspaboTaH. [opHOreomerpuueckas auTepaTypa He-
CKOJIbKO 60raye B 3TOM OTHOIUEHHH, HO MPUHATHIE B HeH Kaaccudu-
KalHH ¥ METOAbl HCCAEN0BAHHUA CMEILEHHI HE BHIAEPKUBAIOT CKONBKO-
HAGYAb CEPbE3HOR KPUTHKH, NOCKOJIBKY PacCMaTpUBAIOT JHMIb dhopmul
CMEILIEHHH MIacTa MAH XKuAl 6e3 ananus3a NeHCTBHUTENbHOrO OTHO-
CUTENbHOTO TIEPEMEIEeHHs] KPbiIbeB AU3BIOHKTHBA. [103TOMY ¢ TOYKH
3pEHHs Te0/0ra OHH COBEpIIEHHO HENPUEMJEMH, 1a U BOOOME npak-
THYECKOE 3HAYEHHUE HX KpafiHe COMHHUTEJNbHO. ;

B macroduwedi paGoTe M menaeM NepByi0 MOMBITKY pa3petiATh
BONMPOC O HAHU3BHIOHKTHBAX B MOJHOM OObEME, NMPUYEM NPUXOAHM K
CJAEAYIOUHM BBIBOJIAM.

1. B KaX0M HapyeHUd Mbl ZOJDKHB PA3NHYATH TPH OCHOBHHIX
3/IeMeHTa: 1) mepeMemleHH e HADYWEHHHX IHG B NPOCTPAHCTBE
OTHOCHUTE/NbHO NIPYT Apyra;2) CKPEeUeHH e CMECTHTeNd C NAACTOM
MW KATOH, KAK NEPBHYHBIM CTPYKTYPHHIM 3/1€MEHTOM HApYIIEHHBIX
rabi6 W 3) cMeeHue OTASNBHBIX YacTed 11aCTa HAH XHAHI, Bbi3-
BAHHOE 3THM MEpEMEIIEHHEM.

2. T'eomeTpuyeCcKHl aHATIN3 STHX 3/EMEHTOB MOKA3bIBAET, YTO nep-
BBl M NOCNCAHHR W3 HUX NPENCIaBJAIT BEKTOPHA/NbHbIE BENHYHHH,
B3aHMHOCB#3aHHbBIE MeXNy CO0G6O0I0 uepes yrioBbie MapaMeTps CKpe-
IIEHAS OMNpeae/NeHHOl (QYHKUHOHAJIBHON 3aBHCHMMOCTBIO.

3. 9ra ¢ysKuuOHANbHAA 33aBHCMMOCTb JA€TCs HAMU B BHAE 3Je-
MEHTAPDHO NPOCTOM MAaTEeMaTHYeCKOH (OpMYJIK, NO3BOASIOUICH NErKo
¥ [pPOCTO paspeuiaTb KaK MNPAMylo, TaK M OOPATHYIO 3a4a4d AU3D-
IOHKTHBA.

4. INapannenbHo € 3TUM HaMH MPOBOAMTCS M rpaduyeckoe peue-
HHE TEX Ke 3alaY B HauGoJiee MPOCTOH M HArAANHOH ¢opMme ¢ mpH-
MEHEHHEM METOJa NPOEKUHMH C YHUCAOBHIMH OTMETKaMH.

5. O6a mertona—rpapuyeckuii u AHANUTHYECKHH—B/IEMEHTapHO
MIpOCTB! H COBEPLIEHHO HE3aBHCHMH JApyr oT apyra. ['padpuueckoe
pemense OoJsee Har/asJHO, HO He BCeraa yno6HO. Kpome Toro, oHO
JAAa€T MeHee TOYHHIE pEe3yJbTATHl MO CPAaBHEHHMIO C AHAJUTHYECKHM.
[ToaToMy um pexkoMeHAyeTCs MOABL30BATHCH A5 npexBapUTeabHOTO,
OPHEHTHPOBOYHOTO DEIICHHA 3aAd4d, @ TaKXKEe IAS NPOBEPKH rpy-
Gbix OWHGOK B BHIYMCACHHH [IPY AHATHTHYECKOM €€ pelleHHH.

6. Anasiu3 BbIBeNeHHON HaMu (OPMYJHI NO3BOJIAET HAMETHTD npo-
CTVIO H YAOGHYIO CXeMy KaacCH()UKAUMH AU3BIOHKTHBOB, KoTopas
JAd€T BO3MOXHOCTb NPU MOMOLUM COYETaHHSI HEGOJBIIOrO KOJMHYECTBA
0o0mmeynoTpe6uTeNbHBIX TEPMUHOB (HE HCKAXAA HX CMBICAA), OTpa-
3HTb BCE MHOrooGpa3ue siB.1€HHSl AM3BIOHKTMBOB C y4eTOM Kax Ha-
paB/J€HHS NEpEeMEelIeHUs b0, TaK U (OPMBI MOJYYaEMOro MNpK
3TOM CMEHIeHUSI.
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