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CNMNUCOK COKPALWEHUNK

BO3 - BO3MOXHbBIA ovar 3eMneTpsaceHuit

HCP - geTanbHoe cerncmMmudeckoe panoHupoBaHue

MATAT3 - MexxayHapoaHoe areHTCTBO No aTOMHOW 3Heprun
MP3 - MakcumarnibHoe pacyeTHoe 3eMneTpaceHue

OUAD - 0bbexT ucnonb3oBaHUss aTOMHOW SHeprun

N3 - npoekTHOE 3eMneTpsceHne

CHuI - cTpoutenkHbie HOpMbIL U Npasuna

CP - ceicMnyeckoe panoHupoBaHue



OCHOBHbIE TEPMUHbI U ONPEQENEHUA

['unoyexsmp

lrNunoyenmp
UHCMpyMeHmasnbHbilu

Nunoyesmp
MakpocelcmMu4yeckul

3eMnempsiceHue
MaKcuMarnbHoe
pacyemuoe (MP3)

3eMniempsiceHue
npoexkmetoe (113)

NHmeHcusHocmb ( J )
celicMuyeckas

- TOMKa odara, B KOTOPOA HauuHaeTcH
npoLiecc ABMXeHUs no pasnomy npu
3eMneTpAceHnu; XapaKkrepuayercs
reorpadudeckumy  KoopauHatTamMm W«
rnybuHon ovara.

- TOYKa ovara, B KOTOpou HaunHaeTCs
npouecc ABMXEHUs No pasnomy,
onpegensercss nNo AaHHbiM CeucMu-
YeCKnx CTaHLUui.

- TOYKa ovara, COOTBETCTBYHOLLAsA
MaKCUManbHOU NMOTHOCTWN BbiAEeNUB-
leNcs - CENCMUMECKO  3Hepruwm;
onpepensieTcas N0 MakKpoceucmu-
YyeckuM HabnwaeHuam.

- 3eMrieTpaceHue, BbidbiBaloljee Ha
nnowagke CrpouTenscTtesa COTpPAce-
HWe MakcuMansHOW UHTEHCUBHOCTU 3a
nepuwog 10 000 ner.

- 3eMIeTpAceHune, BbidbiBalollee Ha
nnoulagke CcrTpouTenbcTBa COTpAce-
HUe MaKCuManbHON UHTEHCUBHOCTI 3a
nepvon 100 ner.

- WHTerpanbHas Makpoceuncmuyeckas
Mepa CEeUCMUYECKOro BO3OEUCTBUS,
onpefensemMas no CTraTUCTUKe nOB-
peXAEHUN ITanoHHbIX 34aHUA U CO-
OPY)XEeHUN, peakuun npeaMeToB, peak-
UM nioaein, hnapameTpam ABMXeHUS
rpyHTa, NapaMeTpam ovara 3eMneTps-
CEeHUA W pPacCTOAHUIO A0 NyHKTa
HabNwAeHNA, M3MeHeHUsSM Ha [OHEeB-
HOW NOBEPXHOCTU



KonebaHue

- CEUCMOrpamMmbl n Cl'leKprl peakLin

ceucMuyecKoe 2pyHma (akceneporpammbl X , Benocurpammbi
O7151 NPOEKMHBLIX OCHOE X, pucnrorpammel X), COOTBETCTBY!IO-

Oya2

lNTapamempusayus
celiCMU4eCKoe0o
delKEeHUSs 2pyHmMa

llopoOa kopeHHan

lpodormkumenbHOCMb
ceucmu4dyeckux
Konebanuu

e XapakTepHbiM AOns 3agaHHoOu
nnoilagkkn sospgencTeusm npu N3 wu
MP3 ans 50%-Hbix W 84%-HbiX

YPOBHEN obecneyeHHOCTH.

- 0bnacTb BHYTPU 3€MHOM KOpbI, rae
NPOUCXOAUT  NpoUecc  Heynpyroro
paspyLueHus rOpHbIX nopon
BCNeaACTBue «MrHOBEHHOW» paspsfKu
TEKTOHUYECKNX HanpsiXXeHWA.

- onucaHue cewcmorpammbol Habopom
4YUCnoBbIX Xapaktepnctuk. CyilyecTsay-
€T TPU HesaBUCUMbIX nNapameTpa
CEeNCMMYECKUX KonebaHun, Kaxabin
N3 KOTOPbIX MOXHO MacLiTabupoBarTb,
npu 3TOM He U3MEHAA 3Ha4YeHuwn
ApyrMX napameTpoB Takumum napa-
METPaMU HABNAIOTCA YpPOBEHb BO3-
aAencTeunin, npeodbnagawoujas 4acrtora
KonedaHn, NPpoaoMKUTENbHOCTL KO-
nebaHuin. Bce ocranbHbie xapakTe-
DUCTUKN TECHO KOPPEerupyrTcR C
OCHOBHbIMY NapaMeTpamMu.

- CKanbHbie uwnu pgpyrve nopoabt,
XapaKkTepusaylouwmecs CKOpOCTbiO pac-
NPOCTPAHEHUA nonepeYHblX (CABUrOo-
BbiX) BONH He meHee 700 m/c.

- BpemMs, B Te4yeHue KOTOoporo
aMnnuTyabl KonedaHun npesBbilaloT
¢oHoBble KonebaHus Oonee 4em Ha
10%.



[IpoekmHbIe OCHO@bI

PaccmosiHue
aunoyeHmparnsHoe

PaccmostHue
Kpamyaltuwee

do nosepxHocmMu
pa3nomMa

PaccmosiHue
anuyeHmparlbHoe

CelicMuyHoCcmeo
paccesiHHast unu
ghoHoBas

-  WUCXOAHble JaHHble U NOCTy-
nupyembie cobbitTus gNs NpPoeKTUpo-
Bauua OWAD, wunsrortoBneHuna ero
obopygoBaHus, cuctem U yCTPOUCTB,
UX MOHTaXa W Hanagku, CTpoOUTEnNb-
CTBa, obecneyeHusi ero HopmManbHOro
PYHKLUOHUPOBAHUA Ha NPOTSKEHUN
YCTaHOBNEHHOrO CpoOKa 3KCNyaTauun,

- paccTofiHWe OT [unoueHTpa Ao
NyHKTa HabnogeHus.

- WKWPOKO pacnpocTpaHeHHas Mepa
paccToAHMnA. Kak nokasana npakruka,
3TO AaeT MUHUMArnbHYIO [UCNEPCUIo
AMNUPUYECKUX OaHHbIX.

- PaCCTOAHUE OT 3aNULEeHTPa A0 NYHKTa
HabnioaeHus.

- (DOHOBbLIMU 3IEMMETPACEHUAMN CUUN-
TAOTCA 3EMNETPACEHUA HEBbLICOKUX
MarHuTyg (oObiMHO ¢ M<4), KoTopbie
TPYAHO CBA3aTh C U3BECTHbIMU Cenc-
MOreHepupyroLwmmmn CTPYKTYPaMMU.
[py KOHCEepBaTUBHOM NOAXOAE CYMTa-
eTcsl, YTOo (POHOBbLIE 3eMIIeTPACEeHUSN
MOryT NpPOM3OUTU B nobon TouKe
paccmaTtpuBaemoin Tepputopun. Nlos-
TOPAEMOCTb 3eMIneTpACceHn, onpeae-
NeHHasas Ana Bceu Tepputopun, B
cpeaHeM B S pa3 HuMXe pearibHOW.
Takum oB8pasom, oueHKa cencmu-
YecKon OMnacHOCTW, CBA3AHHOU C
(bOHOBbIMY 3EMMETPACEHUAMU, CBO-
OUTCR K YCTaAHOBMEHWIO Hanuyms
3NULIEHTPOB MUKPO3EMNETPACEHNN B
HenocpeacTeeHHou  ONUM3oCTM  OT

NNoLaaKu.
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CuHme3uposeaHue
celicMoO2paMM

Cnexmp peakyuu
(omeema)

Cnekmpb! HOpMasibHbIe

Cnekmpsbi

Y3KOMOJIOCHbIe

Cnekmpsbi
W UPOKOMOJIOCHbLIE

- MaTeMaTuieckoe mMoaenupoBaHue
cecMorpamm (akceneporpamm, Beno-
curpamm, pucnnorpamm), yaoBneTso-
paoulee OXuaaeMbiM  3HAYEHUAM
OCHOBHbIX napamMmeTpoB KonebdaHui
(YPOBHIO, LUMPUHE UMAynbca) W
cnekTpy (npeobnapatollen 4acroTe U
norapucpmuyeckon mnpmHe).

- COBOKYMHOCTb abCconioTHbIX
3HAYEeHUN MaKCUMarbHbIX aMnnuTya,

COOTBETCTBEHHO, YCKOpeHuu (),

CKOPOCTe# (y), CMELLUEHNA (y) NUHeu-
HOYNPYro CUCTEeMbl OCLIMNNISAATOPOB C

OAHOW cTeneHbl cBoboabl B 3aBU-
CUMOCTU OT CcOOCTBEHHOW 4acToTbl

ocuunnaTopa u 3saryxanuma 1%, 2%,
5%, 10%  kputudeckoro. Tunoesow

CNeKTp peakuuu, npmBeneHHbIKW B
HOpMaX, ABRAETCA orubatolyen MHO-
XecTBa HOPMUPOBAHHBIX NO YPOBHIO
CNEKTPOB U TMO3TOMY CYLLUECTBEHHO
lmpe cnekrpa konebaHunt OTAENbHO
B3ATOrO 3eMnNeTpaceHnA.

- AMEIOT norapndMnyeckyio LLWPUHY,
6nuakylo Kk cpeaHen: Rs =0,5-0,8 w
cocrasnaioTr 1/3 Bcer BbIOOPKN
MUPOBbIX AaHHBIX.

- UMET WupuHy MmeHee Rs=0,9 wu
cocrasnsawT 1/3 Bcen BbIOOPKK
MWPOBbIX JaHHbIX.

- AmerT wupmnHy bonee Rs =0,8 u
cocrasnsawT 1/3 Bcen  BbiboOpKK
MUPOBbLIX AAHHbIX.



YckopeHue (ckopocmb, - nNUKOBOE YyCKOpeHue (CKOPOCTS,
nepemMeuwjeHue) epyHma nepemelleHmne) sagaHHow obecnevueH-
Onsl NPOeKMHbIX OCHO8 HOCTU Ha cBODOAHOV NOBEepPXHOCTH.

YckopeHue Hynmeeo20 - YCKOpeHue ChneKkrtpa oTBeTa B
nepuooa AaCUMNTOTUYECKOW  (TBepAoTENbHOMN)
obnactn cnekrpa, kotopas 0BbIMHO
NeXxuT B AuvanasoHe 9vacTtotr Oonee

33 ..

Xapakmepucmuku - (pa3oBble yribl (ba3osBble CneKkTpbl),

¢ghazoenie xapakrepuaywuwme d¢asosble caBurn
ceucMmudecknx konebanmnn ana pas-
HbIX YaCTOT.

lWlupuna cnekmpa (Rs) - pasHuya norapucdmoB  HacToT

npPasoro ¥ NeBoro CKIOHOB CneKTpa Ha
ypoeHe 0,5 OT mMakcumanbHoro.
JlorapudMnyeckan wWpuHa cnekTpa
cnabo 3aBUCUT OT MarHUTyAbl 3eM-
neTpaceHna U B cpepHem bnuska K
Rs = 0,65. 310 CBOWUCTBO YyMEHbLLAET
norpeLwHoCcTy akcTrpanonsurumn cnabbix
BO3eWUcTBuA B 00nacTe CUNbHBIX.

JnuyeHmp - [poeKuuMs TOYKM  rmnoueHTpa
3eMNETPACEHNA Ha 3EeMHYI0 MNOoBepX-
HOCTb; Xapakrepusyetca reorpadu-
4YeCKUMU KoopauHaTamu.



1. HASHAMEHUE  OBNACTb NPUMEHEHUA

1.1. PykoBoacteo no 6esonacHoctn «Onpepenexnne
UCXOAHBbIX ceucMuyeckux konebaHwii rpyHTa ANs MPOEKTHbIX
OCHOB» (panee - PykoBoaACTBO) npeaHasHavyeHo  Ans
onpepeneHnst napaMeTpoB cencMmnyecknx konedaxum rpyHTa ans
NMPOEKTHbLIX OCHOB Np¥t obocHoBaHUU ceilcMmocToinkocTh OUAD.

1.2. Llenb PykoBofCcTBa - U3N10XUTb BO3MOXHbIE NOAXOAb! K
onpeaeneHnio NCXOAHbLIX CencMudeckux konebauuy rpyHTa Ans
MPOEeKTHbIX OCHOB, [AaTb OLEHKY npuemMnemMocTu n yCTaHOBUTL
NPUOPUTETLI UCNONb3OBAHNA 3TUX NOAXOAOB B NPUMNOXEHUAX K
OUNAD pasnuuHbiX TUNOB WU KOHKPETHBIM LUensMm aHanusa wux

He3zonacHoCTW.

1.3. Bbibop noaxonoB, nonHoTa  MCNONb3yeMOW
MHpOPpMaLU, CTPOrocTe adanunaa - 3TO OTBETCTBEHHOCTb
3KCnnyaTupylouienn opraHusauvm. KoppekTHOCTb NpUMEHEHHOro
noaxona OLEHMBAETCA B NPUBA3KE K KOHKPETHOMY ODLEKTY,
Pa3MeWeHHOMY B  KOHKPETHbIX UH)XEHEePHO-TeoNorM4ecKunx
YCIOBUSAX.

1.4. PyKoBOACTBO MOXET NPUMEHATBCA QA[NA aHanusa
OEVCTBYIOWUX, NpoeKkTupyemMbix n coopyxaembix OUAD.

2. CEMCMUMYECKUWE KONEBAHUA MPYHTA. METOObL! U
noaxoab!

2.1. Cencmmnueckne BO3aeNCTBUS Noapasfensiorcs Ha
cTaHAapTHble U fIOKanbHbIe.

2.1.1. CraHaapTHbie BO3geucTsna  (MakcumanbHble

YCKOPEHNA, KpuBbie  KO3IPPUUUEHTOB  AUHAMUYHOCTH 1
COOTBETCTBYWOLUUE UM CUHTE3UPOBaHHBIE aKkceneporpaMmmbi)

onpeaensoTca HOPMAaTUBHO AN pasnUYHbIX TUTMOB TPYHTOBbLIX
yCROBWUA K1 MacuTabupyroTCA C YYETOM UHTEHCUBHOCTU WUNK

MaKCUManbHOro yckopeHus konebaHui rpyHta Ha nnowjagke.

2.1.2. JlokanbHble BO3AENCTBUA ONPERenstoTcs C YHeTOM

KOHKPETHbLIX CEeUCMOTEKTOHUYECKUX U [PYHTOBBIX YCOBWM
pasMeljeHna nnowaaku ¢ WUCNonNb3oBaHUEM IMITMPUHECKUX,

aonyaMnupuieckux n aHannTunyiecknx mMetogos.
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2.2. Ce#icMmyeckue konebaHna rpyHta Ha nnowjagke
3aBUCAT OT crneayloLwux OCHOBHbIX (baKTopos:

e [OMIOXKEHNA aKTUBHbIX pa3fioMOB U WX nNapaMeTpos
(AnuHa, rnybuHa 3anoXeHwus, HanpasneHue ABWXEHUS,
CKOPOCTb ABVKEHWS);

e nonoxeHua 3oH BO3 u ux napameTtpos (MakcuMmanbHas
MarHutyga, rnybuHa odara, MexaHuam  ouara,
napameTpbl CEUCMUYECKOTO PeXUMa);

e yAaneHusa nNnowagky oT LeHTpa akTUBHOrO pasfnoma unwu
30HbI BO3;

e XapakTepuUCTuUKuU 3aTyxaHua UHTEHCUBHOCTU CeUCMUYEC-
KUX BONMH U WU3MEHEeHUA cneKTpanbHoro cocrasa
KonebaHunt Ha nyTn pacnpocrpaHeHus kKonebaHun OT
NOTEHLManNbHOro ovara seMneTpsaceNna 4o nnolaaku;

® CeNCMUYECKUX XapaKTePUCTUK [PYHTOBLIX  YCITOBUMA
nnowjagku (CKOPOCTU pacnpocTpaHeHus nonepeYHbiX
CEUCMUYECKX BOMH, UX KOo3adduLuueHToB Aemndu-
poBaHNA, NNOTHOCTU Y MOLLHOCTU CNOEB MPyHTA).

2.3. [Ona onpegeneHus CcencMUHECKUX BO3NENCTBUNA
AOMNYCKaeTCA UCnonb3oBaTb NIOOGON U3 NEepeunuCneHHbIX HWKe
MeToaoB (noaxoaos) UMM X KOMOUHaLWMK, KOTOPbIE MOXHO
0bveguHUTL B TPU OCHOBHbIE MPYnnbI.

. MeToabl, UCNOSMb3yOLLNE 3anNnUCKU CUNbHbBIX 3eMIIeTpAce-
HUA MaKCUMarbHOro pacyeTHOro ypoBHSA, UMEBLLUX MECTO
Ha nnowiaake, (nodxod 1) nnn UMeEKLUeca aHanoroeble
3arnnUcu CUNbHbLIX 3eMNeTpsaceHun (mooxoo 2).

Il. MeToAbl, OCHOBaHHbIE HA MOAENAX pasroma:
e TeopeTuyeckun metop (rmooxood 3);
e rosiyaMmnupuyeckuin meroq (rnooxoo 4).
lll. MeToab!, ucnonb3ayowue cTaHaapTHbie CReKTPbI:

e MeToAbl CUHTEe3UupoBaHUA (MoAEenupoBaHUAa, reHepa-
LK) pacyeTHbIX akceneporpamMm 1 CrnekTpoB AEeUCTBUSA
C YCTaHOB/EHHbIMU OL|eHKaMK napameTpoB ABUXEHUN
rpyHTa nNpu pacyeTHbIX BO3NEACTBUAX BO BpeMeHHOU

unu (1) cnekrpanbHor opme (r100x00 5).
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CencMmuyeckue BO3ASUCTBUS B 3aBUCUMOCTU OT CTeneHu
N3YHEHHOCTU CEeNCMOTEKTOHUYECKUX WU . FPYHTOBbLIX YCNOBUiA
naowaaku moryt ObiTh onpegenedst nodbiM U3 METOAOB WUNnu
HeCKOnbKUMW  MEeToJamMW  OAHOBPEMEHHO.  HOPMaTUBHbIM,
SMMUPUNYECKUM, NONYIMONPUYECKUM N aHaNUTUJYECKUM. [1onxHb!
ObiTb Nonyyerb! Hanbonee BEpOATHbIE 3HAYEHUA MNapaMeTpos
CeCMUMECKUX BO3AEUCTBUA U OL€HKa KX HeonpeneneHHoOCT!.
NpUMEHMOCTb KaXXAoro U3 UCMONb30BaHHbIX MEeTOA0B AOIMKHA
ObITb 0OOCHOBaHA.

2.4. ['lpu BLIOOPE NOAXOA0B K ONpefeneHnio CencmMmmyecKkux
KonebaHu rpyHra AnA NpoeKkTHbIX OCHOB crielyeT pyKOBO-
ACTBOBaTLCA CNeayloLnm:

(a) cnegyeT oTgasaTe npegnoyTeHne nogxogy 1, ucnonb-
3ylOUEMY 3anuCh CUNbHbIX ABWXEHUWU OT 3eMIeTpsAceHun Ha
nnowagke MakcumasnbHOro pacueTHOro ypoBHS, MOCKONbKY OHW
Haubonee ya0BNeTBOPKAIOT pearbHoW nrowagke;

(6) npumeHeHue nonysMnNUpUUECKoro MeTtoda npeanno-
YTUTENbHO TOrga, Korga 3anucel CUnbHbIX ABWKEHWWM HEeT, HO
MMEIOTCA LaHHble O MapameTpax pasnoma U o0 pacnpegensHun
CKOpoCcTe Mexay pasfiomMoM U nnowlagkon. McnonbsosaHue
noaxona 4 TnO3BONAET nNONyvyaTb  AOCTATOMHO HaO4EXHbIe
pe3ynbTaTb!;

(B) ecnu CyLLECTBYIOT 3anucu OABVMKEHUA Ha nioujagke npw
cnabbix  3eMneTpsceHusaX, a TakKe W3BeCTHbl MNapamMeTpbl
pasnomMa, reHepupyrowjero pacHeTHoe 3eMneTprcerne, To MOXHO
NPUMEHUTL nogxoa 3. ITOT NOAXOL OYEeHb NMone3eH U NpaxkTuyeH
ANA OUEHKN KoOpOoTKONepuoaHbiX Kornedaxuid, nocKonbKy 3anucu
cnabbix COTpACEHUt HecyT B cebe UH(OPMaunio He TONbKo O
MECTHbIX YCROBUAX nNNOWAAKA U HEOAHOPOAHOCTAX Ha NyTw
pPacnNpocTpaHeHns BOMH, HO M O CMOXHOM MeXaHu3Mme paspy-

LLIEHUA B pasnoMme;

(r) ecnn u3BeCTHbl TONMbKO MarHutyga pacuyeTHoro
3EeMNETPACEHUR U PACCTOHKE [0 ovara, NPUMEHAETCA Noaxon J.
B aTom noaxone ceriCMnYecKne BO3AEUCTBUR CUHTE3INPYIOTCA NO
CTaHAapTHOMY CNEeKTPY peakuum Unu cnexkTpansHOU NNOTHOCTH,
npoponxutTenbHocT ® orubaiowiein, 3aBucsALlen OT BPEMEHMU
(unn  daszam, onpepeneHHoiM U3 3anucen). 3T [aHHblE
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onpeaensaioTCA Ha OCHOBE MaTeMaTUyecKkoro aHanuia 0onbiloro
Yyucna sanmcen CUNbHbIX ABMKEHWIA:

(A) Nnpu ncnonbsosaHun noaxopa 2 (B crniyyae OTCYTCTBUS
KOHKpPETHON MHdOpMaLuK 0 nnowjagke) Tpebyerca KOPPEKTHbIN
oTOop AaHHbIX. CneayeT cneavuTts 3a AuanasoHoM NePUOAOoB, B
KOTOPOM 3anucu HagexHbl. [logxon He MoXeT yuveCTb HM
MECTHbIX YyCnoBuiA, HM ocobeHHOCTE ovara, Hu obnacru
pacnpocTtpaHenus BoniH. OH pekomeHayeTcs Ans orpaHUYeHHoro
NPpUMeHeHUa AnNA NoNyvYeHus npeasapuTenbHbIX OLEHOK.

3. OBLLUE NONOXEHUA ANnA ONPEAENEHUASA
CEMCMUYECKUX KOMEBAHUU NPYHTA AnsA
MPOEKTHbIX OCHOB

3.1. Cxem a anropuTma onpefeneHnsa UCxXoaHbiX CeNcMu-
yeckux konedaHui rpyHTa ANs NpPoeKTHbIX OCHOB NpuBeaeHa Ha
puc.1.

B cnpasouHbix npunoxeHusix 1, 2, 3 Kk PykoBopctay
NPUBOAATCA COOTBETCTBEHHO pPeKOMeHaauuv, OAHOUMEHHbIE
HasBaHUAM CrpaBOYHbiX NPUMOXEHUHN:

e oOfnpefgeneHne napameTpoB WUCXOAHbIX CEUCMUYECKUX
konebaHui rpyHTa ¢ UCnosnb3osaHUEM 3anuceit CUNbHbIX
DBWKEHUM;

 OLUEHKa W TeHepaumsa pacyeTHblX CEeNCMUYEeCKUX
BO3ASUACTBUA METOAaMN, OCHOBaHHbIMW Ha MoOAenu
pa3noma;

e OleHKa W reHepauua pacyeTHbIX CeUuCcMUYUEeCcKUX
BO3AEWUCTBUA METOAOM, WUCMONb3YOWMUM CTaHAapTHbie
CNeKTPbI.

3.2. 3apavya onpegeneHun konebaHwiA rpyHTa ANA
MPOEKTHLIX OCHOB MOXeT ObITb pasgeneHa Ha ABa 3Tana:

. OnpepeneHne napameTpoB ceucmmnyeckoro konebaHus
rpyHTa Ha cBoboaHON MNOBEPXHOCTU TrpyHTa (pasgenbl 3-9
PykosoacTea);

Il. OnpepeneHune napamMeTpoB PacYETHOrO0 CENCMUYECKOTO
korniebaHusa rpyHTa AnNs OTMETKN KOPEHHOW nopogbl, NepexpbIToi
Tonweh oTHocutenbHo 6Oonee cnabbix rpyHToB (paspen 6
PykoBOACTBa).
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ACUCTHOE
3eMIICTPACENHE

3anHCH CHABbHBIX ABIKEHItA 11a HET
MIOLALKE COOTBETCTBYIOLLIX

MaruuTtyaa, dnHueHT-

[Mapamérpul padio- HET [Napamerpul pa3noMos .

MOB, pacnpeleieHns 3alMCH MANBIX CoTpA- pPalnbHOE pacCToAHHE HET
YPOBHIO pacqenuim 3eMne- CKOPO CTe CEHHIt Ha MNOWAZKH IPYHTOBBIC YCNIOBHA
TPACCHHH Ha UJIoanke
Ha Jla
Hla Na

Hcenonsaosanue
APYruX 3anucen CHALIbIX

Hcnone3opanne cTauaapThbx
CHIEKTPOB M
HPOAOINKHIENLHOCTCH

TeopeTuvecKnit noaxou,
OCHOBAHHBLIA HA MOAECHAX
payioMon

Hcrnionv3osanue 3anuceit cunib-
HEIX COTPACEHUN HA NJIOIIAAKE,
COO1BETCTBYICUIMX YPOBHIO
pacuyeTHOIO 3EMNETPACEHHA

t Toayamnupryecknii noaxon,
OCHOBaHHLIH H3 MOACAAX
pPavIOMOB

COTPALEHNH

METOZ,

METO/,
HCIIOJIB3YIOILNH 3aTTHCH

METON,

UCTIONIB3YIOLUH
CTaHAAPTHBIE CIICKTPLI

OCHOBaHHbLIN Ha MOIENAX

CHJILHBIX COTPACEHHH
pa3noMoB

Puc.1.Cxema anropurMma onperencHus HCXOAHbIX CEHCMHUYECKUX BO3ACHCTBHM



3.3. PeweHne 3agaum |  3rtana npeanonaraeT
onpeaeneHue:

1.)cencmuyeckux konebaHuin rpyHTa B cBoB0AHOM nosne Ha
nrouwjagke pasmeLlennst obekra;

2.)4acCTOTHOWN XapaKTepucTukn konebaHui rpyHTa;

3.)MaKkcuManbHbIX  aMmrnTya  (YCKOpeHue, CKOPOCTD,
nepemeilleHue) KosiedaHum rpyHTa;

4.)akceneporpaMmm v CNeKTpoB OTBETA.

3.4. [Ina peweHua 3agaun |l a3tana pomkHa ObiTb
npoBefeHa OleHKa Uu3MeHEeHUW XapakKTepucTuk konebaHumn
rpyHTa B BUAE NapameTpoB B TolLle NOoACTUNAIOLLEro rpyHTa,
TakuX e, Kak U ANs KOpeHHOWU nopoabl.

3.5. Ecnm pana uUenen aHanusa CENCMOCTOMNKOCTU
TpebyeTca UCNONb30oBaTh [LBa YPOBHA pacCuYETHbIX 3eMNeTps-
ceHun 13 n MP3, To ceiicMuueckue konebaHua rpyHTa onpege-
NAIOTCA B K&XAO0M Criyyae MHausuayanbHO U HEnocpeacTseHHo
ANA Kaxporo ypoBHA. B aTtoM cnyvyae M COOTBETCTBYIOT
pasnunyHbie Habopbl konebaHuiA.

[lonyckaeTcs nNpuHUMaTb YPOBEHb CEACMUYECKUX BO3LEN-
cteun gna 13 B ABa pa3a HMxe, Yem ana MP3.

3.6. WcxopHble cencmudeckue konedaHus rpyHTa Ans
MPOEKTHLIX OCHOB [AOMKHbl ObiTh nonydYeHot Ans CBOOOAHON
NOBEPXHOCTU W KOPEHHOW noponbl € YYETOM KOHKPETHbIX
CEACMOTEKTOHUYECKUX MPYHTOBLIX YCNOBUWA NNOLagKu.

3.7. [lormkHbl ObiTb onpeaeneHbl BenuuuHbl NapameTpoB
cencMudeckux konebaHun rpyHta U nonyvYeHbi OLEHKU KX
HeonpeaeneHHocTn. Cnekrp peakuun pomkeH Obitb onpepenen
Ansa 3atyxaHua 5% .

3.8. Cnektp peakuun peKoMeHAyeTCs rnepecunutTaTtb AnS
tene aHanusa ceucmoctonkocty OUADS ans  3HadeHun
3atyxaHum 1%, 2% u 10% c yvyeTom BNUAHKWA BECOBbIX W
MHEPLIMOHHDBIX XapaKTEPUCTUK COOPYXEHNA, pPa3MeELLeHHOro Ha
rpyHTe.

3.9. Habop akceneporpamm unu akceneporpamma pns
NPOEKTHbIX OCHOB A0rmkeH ObiTb onpepeneH B COOTBETCTBUAM C
TpebosaHUaMU N KpUTepuamMu pasgena 5 PykosogcTtsa.
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3.10. [JonmxHbl ObiTh oOnpeaencHbl Ase OpTOroHanbHbIe
ropusoHTansHble U OfHa BepTuKanbHas KOMMNOHEHTbI konebarHui

rpyHTA.

4. ONPENENEHME NAPAMETPOB CEMCMUYECKUX
KONEBAHWU PYHTA

41. Ob6wue nonoxeHus

4.1.1. bannbHOCTL NNOWagKM AnNA eCTeCTBEHHLIX WU
TEXHOTeHHO U3MEHEHHbIX YCIOBUA ONpeaenaeTCca MakpocencMu-
YeCcKOW WHTEHCUBHOCTbIO. PexomeHpauun no ee onpeaeneHunto
[aHbl B CNpaBO4YHOM NpunoXeHun 4 K PYKOBOACTBY.

4.1.2. MakcumaneHbie 3HAYEHUS MapaMeTpoB CEeNnCcMU-
Yyeckux KkonebaHu rpyHTa Ansa NPoeKTHbIX OCHOB (Makcumanb-
Hbl@ TOPU3OHTaNbHbie N BEPTUKANBHOE YCKOPEHWUA, CKOPOCTU
nepemMelleHna rpyHTa) [OoMmKHbl ofpeaensitbCA B pe3ynbTarte
cneunanbHbiX U3blCKaHUK Ha nnowjanke.

4.1.3. B cnyyae npejcTaBneHus cencmmyeckux koneda-
HUW TPyHTa ANA MNPOEKTHbIX OCHOB C MOMOLLBIO CEKTpa OTBETA
ero opmMa MOXeET ObiTb Kak cTaHgapTHOM (He 3aBucallen oT
NRoLwanku), Tak U XapakKTtepHou (3aBucsillev OT NnoLlagKku).
MoryT ObiTb UCRONb30BaHbI KaK  LUMPOKONOOCHbIE CNEeKTPh!,
oTpaxalwljue creneHb HeonpeaeneHHoOCT [OMUHUPYIOLWNX
YacTOT WUCXO[HOro celcMudeckoro kKonedaHusi, Tak U Yy3KOMo-
NocHble cnekTpbt. pn ncnonb3oBaHUK Y3KONONOCHbLIX CNEKTPOoB

UeHTpanbHasi 4YacTora AOIMKHA CABUraThbcs (paclumpaATbeca) Ha
10% B 06€e CTOpOHbLI ANst y4eTa HeonpeaeneHHOCT NONMOXEHUA

OOMUHMPYIOLWMX YacCTOT. Y3KONOSOCHbIe CNeKTpbl MOryT ObiThb
DEeKOMEeHA0BaHbl ANA KOHKPETHLIX ODBLEKTOB C KOHKPETHOW
reonorveit nNpu Hanuuuu HeobxoanMon CeNCMONOrNHEecKoN
nHdopmarum o nnowaake. LLinpokononocHoie cnexTpol cnegyet
ncnonb3oBaTtb Mpu pa3paboTke TUNOBLIX MPOEKTOB, KOTOPbLIE
MOTYT nNpUBA3LIBATLCA K CaMbiM  pasnUyHbiM - FPYHTOBbLIM

YCINOBUAM.

4.1.4. CtaHgapTHble N LLMPOKONOSOCHbI® CNEKTPbl OTBETA
OOMKHb! 3ap/aBaTbCA ANA pasfMudHbIX TWUNOB FPYHTOB B BuAe
cemMeicTea KpuBbix Anst Habopa sHavenun 3atyxanua B 1%, 2%,

5%, 10%.
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4.1.5. CnepyeT onpeaenaTh pe3oHaHCHbIW nepuoa cnekrpa
To, KOTOpPbLIA coBnagaeT c BUAUMBIM nepuoaom 7T, COOTBETCTBY-

HOLLUM MakcuManbHou amnutyae konebanuit rpyHTa. OH MOXET
ObiTb BbIMUCNEH COrMacHO peKkoMeHAAUMsM npunoXeHns 4 K

PykoBoacTay.

4.1.6. ®opMy cnekTpa oOTBeTa B ABOWHOM norapudmu-
YecKkoM MacwTabe B nepsoM npubnuxeHMn MOXHO CyUTaATb
CUMMETPUYHOU OTHOCUTENBHO PE3OHAHCHOIrO Nepuoaa.

4.2. MHcnonb3oeaHue cmaHOapMHbLIX CNeKMpos

omeema
4.2.1. Beibop cnekTpa oTBeTa (ero opmbl) 4Na NPoeKT-
HbIX OCHOB 3aBUCUT OT CTaauun paspaboTku npoekTa (TUNoBow
NPOeKT, A7 KOHKPEeTHOM nnowjagku u T.4.) U OT CTeneHu
MONHOTbI CeUcCMonorudeckor WHopMauuy, umerLlenca ans
nnowagku crpoutenscrea OUAS. Ha ctagun paspaboTku Tuno-
BOrO NpoeKkTa AonyckaeTcAa MCNonb3oBaTb OPMY CTaHOapPTHbLIX

CNEeKTPOB OTBETA.

4.2.2. CtaHpapTHble cnekTpbl oOTBeTa Moryt ObiTb
Mcnonb3oBaHbl MPU NpPoBeAEHUU CeUCMUYEeCcKoro aHanusa Ha
aTane pas3paboTku npoekra ANA KOHKPEeTHOW nnow{agku npwu
ycrioeun, 4to TpedbosaHua 4.1.3. PykoBoactea BbINOMNHEHbI.
[lpyrve cnekTpbl oTBEeTa MOryT ObiTb MCMONb30BaHbI NpU YCNoBUN
oTAenbHOro 060cHOBaHUA UX NPUrogHOCTM.

4.3. TopusonmanwHasi KOMIIOHeHMa

4.3.1. B KkadecTBe CTaHBapTHOrO cnekTpa oTBeTa ropu-
30HTANbHbLIX KOMMOHEHT Ha cBOOOAHON nNOBEPXHOCTU AnNA
MHTEHCMBHOCTYU 3emneTtpaceHuna 9 Gannos no wkane MSK - 64

AOnycKaeTcs NpUHUMAaTbh CNEeKTp, npuBeaeHHbld Ha puc.2, Npu
ycnosun obocHoBaHUs €ro NpUroaHoOCTU ANA QAaHHOro cnydyas

MPUMEHEHUS.
4.3.2. Cnektpbl oTsetra Aana o0b6eux ropusoHTanbHbIX
KOMMOHEHT B 3TOM Cliyyae MoryT NpuHUMaTbCA UASHTUYHbBIMU.

4.4, BepmukxanbHasi KOMNOHeHMa

4.4.1. MNpn makcumanbHbIX amMnIMTypax Ha ropuaoH-
TanbHOW CcocTaBnsioweit meHee 250 cm/c’ amnnuTyna BepTu-

KanbHOW COCTaBNAOLWEN B cpeaHeM BABOE MEHbLLE.
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Yckopenue, M/c?
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YacTtoTa, Iy

YacroTa, Yexopenne, M/ c?,
XIpA OTHOCHTETbHOM 3aTYXaHMK , %
m [ v ]2 ] 5 | W

Puc. 2. CranaapTHbieé CReKTPhi OTBETa MOPU30HTANbHLIX KOMNOHEHT Ha CBOOOAHON
NOBEPXHOCTY AN MHTEHCHMBHOCTY 3emneTpacenus 9 6annos no MSK-64
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Mpn Oonbluux 3Ha4YeHUsIX amMnNnUTya OHM  HauMHaloT
conwxkaTbca U MOryT bbiTb oueHeHbl no tabn. 1. CooTHoLWeHWe
MEeXOYy YPOBHAMM CNEKTPOB ANA BepTuKanbHOM W TOPU3OH-
TanbHON COCTaBNSAIOWNX TaKoe Xe, Kak ANs COOTBETCTBYIOLLUX
yposHen kornebanui rpyHTa.

Tabnuya 1

CooTHoLLeHue mexay aMnIuTyaaMu yckopeHniA Ha
BEpTUKaNbHOW X ¥ 1 ropusoHTanbHo X H KOMMOHEHTaX

%7 owc? | 125 | 155 | 185 | 225 | 275 | 335 | 400
XH, cwc 600 { 650 | 700 | 750 | 800 | 850 | 900

CTaHAapTHblA cnekTp  oTBeTa BEPTUKANbHOU
KOMMOHEHTbl MoXeT BbiTb nonyuyeH MacmTaﬁnpoeaHueM cnekrpa
oTBeTa AN TOpU3OHTaNbHOW KOMMNOHEHTbl C KO3 duLmeHTOM
2/3 BO BCeW yacToTHOU obnactw.

[Tpu Ucnonb3oBaHUKU CrnekTpa OTBEeTa, XapakrepHoro Ans
nnowaaku, ero popma AoMmKHa paspadbaTeiBaThCa OTAENBbHO KaK
ANA BEPTUKaNbHOW, TaK U A4NA TOPU3OHTANbHOW KOMMNOHEHT.

44.2. OTHOWEHNe ypoBHEW [ABYX rOPU3OHTarbHbIX
KOMMOHEHT NOAMWHASTCA NOrHopManbHOMY 3aKOHY C HyneBbiM
cpeaHuM 3HavdeHnem u craHaapTHbiM oTknoHenmem 0,16 ep.
norapucpma (ecnu B3ATb OTHOWeHWe Oonee WUHTEHCUBHOW KO
BTOPOU FrOPU3OHTaNbHON KOMMOHEHTE, TO OTHOLUeHMe aMnuTya
B 16% cnyyaes He npesbiwiaer 1,15, B 50% cnyyaes He
npeebiwaeT 1,65).

5. KPUTEPUU U METOAbl OINPELAENEHUA
AKCENEPOIPAMM

5.1. Obwue nonoxerus
5.1.1. [Ons cuHTesMposaHua akceneporpamMm MoXeT ObiTb
ncnonb3osaH 0000WEHHBIW CneKkTp peakuun (MepuaHHbie Unw
84% obecneyeHHOCTU), NONyYEHHbIN B pesyfbTarte CTaTUCTW-
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yeckon oOpaboTkm Habopa aHanoroBbix akceneporpamm,
nopobpaHHbIX ANA CXOAHbIX CEACMOTEKTORUYECKUX U TPYHTOBbIX
YCIOBUMA.

Ecnu pacyeTbl NpoOBOAATCA TOMLKO ANA  OOHOM
CUHTE3UPOBaAHHOU aKceneporpammbl, TO Heob6xoauMo 060CHO-
BaTb KOHCEPBaTUBHOCTb NONYy4YEHHbIX pe3ynbTaToBs.

5.1.2. B cnyyae 3agaHua cencMumyeckoro konebaHun
rPYHTa B BuAe CnekrTpa oTBeTa aKceneporpammbl [OMKHb!
yAOBNETBOPATb KpUTEPUAM, coaepXalyuMmcsa B paspenax 5.2 wm
5.3 PykoBogcTaa.

5.2. OnpedeneHue napamMempoe8 aKcesepozpamm,
C8SI3aHHbIX C MaKpOCelUCMUYeCKUMU XapaKkmepucmuKamu

nnowaoxku

5.2.1. B pononHeHue Kk gpyrmm TpeboBaHusiM, npuse-
OEHHBIM HWXKe, akceneporpamMmbl AOMKHbI ObiTb 0TOGpaHb,
MoauduuuposaHbl, NMO0 nonyyYeHbl YUCMEHHbIMU METoAaMM
Takum obpasom, 4ToObl UX BpeMeHHble napameTpbl (AnuTeno-
HOCTb aKkceneporpamm, orudatrowiaa konebaHmin) n amnUTygHble
napameTpbl (MMKOBOE YCKOpEeHWe, MUKOBasa CKOPOCTb, MUKOBbLIE
nepemeLleHna) COOTBETCTBOBaNM TeM, KOTOpbie onpefeneHb
AJ18 NNOWAaaKU No ee MakpocencCMUYEeCKUM XapakTepucTukam.

5.2.2. Ormndbawouwas konebaHunm — crnaxeHHasa @QyHKUUSA
3aKOHOMEPHOro M3MeHeHUs NMUKoBbIX aMnINTyh BO BpeMeHU. Ha
puc. 3 npusegeHa opma amnnuTygbl ornbarownx konebanni.

5.2.3. lNukoBble YCKOpPEHWA  akceneporpamm AOJHKHbI
COOTBETCTBOBATb YCKOPEHUID HYyNeBoro nepuopfa cnekrpa
oTBEeTa, MPUHATOrC ANA MPOEeKTHbIX OCHOB.

5.2.4. [lnKoBoe YyCKopeHue akxkceneporpammbl oripeae-
NAEeTCs Kak:

(a) MakcumarnsHoe 3HaueHne YCKOPEeHU#;

(6) abconoTHOE 3HaYeHue BEeKTOPHOW CyMMbl 2 rOpu3OH-
TanbHbLIX U BEPTUKANbHON KOMMOHEHT.
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OA:ENV(t) = /T,

A B
1,0 AB: 1.
g | BC: exgx - 0.0357 (¢+-T) )
g CD: 0.05+0.0000938( T -t )’
=
o ¢
0.5

I

1]
80 10 20 30 40 50 60 70 80 80 100 110 120 130
T T T Bpems, ¢

a b c

Puc. 3. ®opma amiauTyne: orubatoweit konebavui

(0,31M-0,774)

Te=10

Te - 3aBHcENIaS OT MArHMTYAN NIMTESILHOCTH KomeGaumii 3 cexynay , mpu T>Te
aMImTyAs Bolneliciaug He npesnimnact 1/10 MaxcAManbHON aMIUIMTY IR,

Ts - BpeMs HADACTAHHS AMIDINTYA 8KCEXCPOTPAMNEI;
Th - BpeMa HATANA CrIajE AMIDIHTYX AKCEICPOrpaMMEl;
M - marsmTyZs
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5.3. Kpumepuu cunme3upoeaHus aKkcenepozpamm

AKceneporpaMmmbl JOIMKHbI  YAOBNETBOPATL CReaylownm
KPUTEPUAM:

9.3.1. MaTtemaTuueckoe cpeaHee YCKOPEHU HyneBoro
nepuofa WHAWBUAYAMbHbIX akceneporpamMm AOMKHO ObiTh
Oonbiile vnM¥ paBHO 3HAYEHUIO MUKOBOIO YCKOPEHUS, Kaxaast
nocnepywowaa 4vacrota AormkHa OTCTOATh OT npeabinyLiein Ha
BENWYUHY UHTepBana, paeHyo 10% npeabigylen 4yacToThl.

5.3.2. B obnactu wacror ot 0,5 go 33 'y maremarundeckoe
cpenHee OTHOLUeHWW 3HayeHuW cnekTpa oTBeTa (BbMMCNEHHOro
Ha OCHOBE WHAMUBUAYaANbHbLIX akceneporpamm) u cnexkTpa oTeeTa
ONs NPOeKTHbIX OCHOB (OTHOWEHWA AOSWKHbI ObiTh BbiUUCMEHbI
ANA BCeX vacToT, yKasaHHbiX B Tabn. 1) gormkHo 6biTe < 1.

5.3.3. Hu ogHa ToOHKa MaTemMaTuyeckoro cpeadero
CNEeKTpOB  OTBETa, BbIMUCNEHHbIX AnNA  VHAUBKAYANbHbIX
akceneporpammM, He A0mkHa nexaTtb Huxe 10% npoexTHoro
cnektpa oTBeTa. JHaYeHUA ChNeKTpoB OTBeTa AOMKHbI ObiTb
paccuymMTaHbl C AOCTAaTOYHO ManbiM LWAaroM no JacToTe.
PekoMmeHayeMble 4acToThi U MHTepBarbi npuseaeHol B Tabn. 2.

3HaYEeHUA crneKTpa oTeeTa [OSKHbI ObiThb BbIMUCIIEHBI ANSA
YacToT B yKa3aHHbIX rpaHuuax UHTEPBANoOB U B NMPOMEXYTOUHbIX
TOUKaX BHYTPU KaXXaoro MHTepBana ¢ COOTBETCTBYIOLWMM LUarom

npupaLleHus.
Tabnuuya 2

YacToTbl, pDEKOMEHLYyEMbIE A5 Bbi4YUCNEeHns
CrnekTpoB OTBETd

— i iy - — iy al— iy

" YacToTHbI ananason,

]
|

| 15,0-18,0
| 18.0-22,0

i inllF il

22,0-34,0

e e —— -
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5.3.4. [pn CUHTE3NPOBAHUU TPEXKOMMNOHEHTHbLIX akce-
neporpammMm Heobxogumo obecnedymBaTe UX CTAaTUCTUHECKYIO
He3aBucuMocCTb. [lpu KCNONb3OBaHUWN aHanoroBbiX akcene-
porpaMm He [OonyckaeTca WUCNonb3oBaHwe O4HOW akcene-
porpamMmbl ONS1 XapaKTepUCTUKU TPEXKOMMOHEHTHOrO ABUXEHUS.
Cosuwr BpeMeHn Havdana B OAHOW BpeMeHHOW peanusauvn He
OOJKEeH paccmaTpuBaTbCa B KadectBe cnocoba nonydeHus
APYrMx akceneporpamm.

CTaTucTudeckas HE3aBUCUMOCTb [BYyX akceneporpamm
as(t) N ayt) NOATBEPXKAAETCA BblMUCNEHUEM KoadhduumeHTa

Koppensaumi:
_ E(a,(t) —m)a,(t) —m,)
0|0, ’
rae  E - matemaTtnyeckoe oXxkuaaHue,
mq¢ moy - CpeaHue 3HavYeHusa aq(t) N aft),
o1” ,00" - CTaHAAPTHbIE OTKNOHEHMUS.

P12

[1Be akceneporpammbi CHUTAIOTCA CTATUCTUYECKN HE3aBWU-
CUMbIMK, ecnun abconioTHoe 3HauveHune KoadduumeHTa Kop-
penauuy He npesbiwlaeT 0,3.

6. PACYETHbIE CEMACMUYECKUE KONEBAHUSA TPYHTA
ONA OTMETKU KOPEHHOU NOPOALI

6.1. Ceucmuueckue konebaHMA rpyHTa ANA OTMETKMU
KOPEHHOW nopoAbl OnNpeaenslTCA Ha OCHOBE aHanusa
B3aUMOAENCTBUR MPYHTa U COOPYKEHWUA.

6.2. PacuveTHoe ceuncmudeckoe konebdbaHwe rpyHTta, nony-
YyeHHOe ANA KOPEeHHOW nopoAbl, AOMKHO ObiTb COBMECTHO C
cecmmyeckum konebarHuem rpyHta Ha ¢cBobogHOK NOBEPXHOCTU

rpyHTa.

6.3. PacuyetHoe konebaHue rpyHTa gna KopeHHon nopoabl
OOSMKHO oNpeaenATbCA B 3aBUCUMOCTU OT MOAENN rpyHTa, TUNA
BOJIH, PacnpOCTPaAHSIOWLUXCS B TPYHTE NpU 3eMNeTPACEHUN, U
TUNa rpaHud, BbiDpaHHbIX ANsi Mogenun «rpyHT-COOpPYyXEeHUEe» .
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6.4. [lpn aHanuse auHamuyeckoro noBefeHUs CUCTEMbI
«FPYHT-COOpPYXEeHue» f[OonycKkaeTcsi nNpuHUMaTb TUNoTesy o
BEPTUKANbHOCTU pacnpoCTpaHeHns BOMH CABUTa K CKATUR B TOM
criyyae, ecnu npu MOAENUPOBaHUU COOPYXEHUsI B MoOAenb
BBOAUTCA (CnyvanhHblM 0OOpa3oM) AOONOMHUTENbHLIA  3KCLEH-
TpucuteT (5% XxapakTepHOro pasmepa COOpPYXeHUs B fnade),
YTO NO3BONIAET NPOBECTUN NHXXEHEepPHbIN yueT 3adheKToB ycuneHus
peakuuy, CBA3AHHBIX C BO3MOXHbiIM B AEUCTBUTENBHOCTY
HeBepTUKarnbHbIM pacnpocTpaHeHeM CeEMCMNYECKNX BOSH.

6.5. Boiuucnenus, onpegensiouiue konebaHns Ha rpaHnuax
B coorBeTcTBMM € nNn6.2 u 6.3 PykoBoacTBa,  AOMKHbLI
BbiNOMHATBCA C UCMNONb30BaHMEM MaTeMaTudeckmx mogenen w
npouenyp, COBMECTHbIX C UCNOMb3yeMbiMUA MNpU  fpoBeaeHUU
aHanu3a cuUCTeMbl «FPYHT-COOPYXERUe».

6.6. B cnyyae uyactuyHO 3arnyOneHHbIX COOPYXeHuN
AOMXKHbI ObiTh NpoBeaeHbl pacueThl U3MEHEeHUst aMnNUTyaHOro U
YaCTOTHOr0 COCTasoB cercMudeckux konebaHwii no rnydbuHe
pacnonoxenusi yHgameHTa. AMIIUTYAbl YCKOPEHUN cnexTpa
OTBETa, BbiYUCNEHHOro B cBOOOAHOM  TMONYMNPOCTPaHCTBE Ha
rnybuHe dyHaameHTa, He [oMKHbl nexatbh Hwke 60% cooTeeT-
CTBYIOLLIEro NMPOEKTHOIo CneKTpa OTBETa Ha NOBEPXHOCTY IPyHTa.

7. ONPEOENEHUE XAPAKTEPUCTUK MAPAMETPOB
CEUCMUYECKUX KONEBAHUW MPYHTA 3AAHHOU
BEPOSITHOCTW NPEBLILLEHUA

Mpu oTcyTCTBUM NPEACTaBUTENbLHOrO KONMYECTBa 3KCne-
DUMEHTArnbHbLIX [JaHHbIX O AWHAMWUYECKWX napamMeTpax Kone-
6aHu rpyHTOB nNpu  3eMmneTpsaceHuax (AnNsA  nnowapok
NepcnekTUBHOro CTPOUTENLCTBA 3T [aHHble, Kak npasuno,
OTCYTCTBYIOT ¥ HEe MOryT ObiTh NonyyeHb! B Nepuoa NpoBeaeHus
UHXXEHEPHbIX W3bICKAHUW) BO3MOXHO TMPUMEHEHUEe METOAUKMN,
no3sonsiouleilt HameTuTb NyTKU onpepeneHns ANA KOHKPETHOU
NNoOWaAKN CencCMMIEecKoro Bo3aencTsna 3afgaHHon BepoOaTHOCTU
npeBbilleHUss B  YCNOBUAX HENONHOW  CEeWCMOIOTUYECKON
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uHpopmaumn, He npuberaa Kk 3anucaM cercMmokonedaHum
CUNbHLIX 3eMIeTpsiceHnin Ha uccnegyemoii Tepputopumn [33].
MeTton onucaH B NpuroXxeHun 5 K PyKkoBofCTBY.

B npunoxedun 6 K PykoBoAcTBy npuBeReH nNepeyeHb
martepwnanos no rmybnHHOMY CTPOEHUIO 3eMHbIX Heap, KOTopbie
cnepyeTt npuHuMaTh BO BHUMaHue npu onpeaenesnn NCXoaHbiX
ceicMudeckux KonedaHun rpyHTa Ang nNpoeKTHbIX OCHOB.



[TounoxeHue 1

(cripagoyHoe)

K pykosoacTtsy «OnpepeneHue
NCXOOQHbIX CencMunYeckmnx konebaHmn
rpyHTa A8 NPOEKTHbIX OCHOBY

ONPEAENEHUE NAPAMETPOB UCXOHbIX
CEMCMUYECKUX KONEBAHUWN IPYHTA C
MCMONb30BAHUEM
3ANMUCEU CUNbHbLIX ABMWXEHUIA

IJTOT METOoA NPUMEHAETCH B ABYX cnydasx (cMm. puc.?
PykoBoACTBa ):
1) korga W3BeCTHbl 3aMUCU  CUINbHbLIX 3eMMeTpACEeHUt Ha

nrowjaake unu psaoM C He, CoOoTBETCTBYIOWMX ypoBHO MP3

unu MN3:

2) Korga noaxopsilme sanucu Ha nnoljagke umnu psaom C
HEeW OTCYTCTBYIOT U TOr4a UCMOMNb3YIOTCA APYyrue 3annucy CUrbHbIX
3eMNeTPACeHUt ¢ HOPMWPOBKOM UX NO NUKOBbIM 3HAYEHUAM
(aHanorosbi€ 3anucy CUnbHbIX ABUXEHUW rPyHTA).

Ha puc.1.1 npepcraBneHa OnNok-cxemMa onpepnenexHns
napamMeTpoB CeucMunyecknx konedaHut rpyHTa no 3anucam
CUNbHbIX ABWXEHUW.

1. UCTIONb30OBAHUE 3ANUCEWN CUJTbHbIX
3EMNETPACEHUN
HA MNOLWAAKE

Ecnn umeloTca 3anucu CUNbHbIX ABMXEHUMU (3eMneTps-
CEeHUM) Ha nnowjaake (Hanpumep, akceneporpaMmmbl), COOTBETCT-
Byrolne yposHio MP3, To cnegyeT oTaaTb NpeAnoyTeHune 3aTomy
MeTody, MOCKONbKY B HUX (B 3TUX 3anucsx) YydYTeHa BCA
nHopmaLusi,  onpegensiowjas  UCXOAHble  ceucMuyeckue

konebanus rpyHTa ans NPoOeKTHbIX OCHOB.

1.1. Akceneporpamma nacnoprmsvposaHa crneayroluvmm
NaHHbIMHU:

a) obo3HavyeHus cocrasnsaowux; 6) macwitad BpeMeHu; B)
YCKOPEHWA B BUAE OTPE3KOB, COOTBETCTBYIOWMX NO AnNUHE 1C 1
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0,1g; r) crpoukown npusBoaaTcAH. DanNbHOCTb, Jarta 3eMneTps-
CEHUA, INMUEeHTpanbHOe PacCTOoAHUE B KUNOMETpax U HomMmep
cemcmocTadyuun (puc. 1.2).

Ona o6osHaueHusi Tpex coctasnawwmux Konebanui

NPUHATO, YTO BykBa B o3HavaeT BepTUKanbHYyO COCTaBMAKLLYIO,
a Dyka I - ropusOHTarbHYIO C YKasanmem yria B rpagycax

MEeXAy  HanpaBneHnem  permcrpupyemoro  konebdbamms ¢
HanpasneHnem K anuueHTpy (puc. 1.2).

KonebaternbHbih nNpolecc SBASETCS Henepuoanvyeckmm
KonebGannem C fMEepeMeHHOW amMnnuTygol W NepuoaoM.
{leprocgom CHUTAeTCA YABOSHHDBI vHTEpsan Mexny CMEeXHbimMu
HYNEeBbIMIY 3HAYSHUAMU YCKOPEHNA.

1.1.1. HaudanbHblit OTPE30K BpeMeHt oDbIMHO WnMeeT

OTHOCUTENbHO MeHbillne amnnutyab. OH OTHOCUTCA K
NPOAOMbHLIM CeMCcMuYecKum 8ondam. Ero  uHTepsan Tem
oNvHHee, 4Yem Oonbuwie a3nuueHTpanbHoe paccTofnue. [lpw
MarnbiX pacCToAHKAX OT oyara HadanbHblA OTPE30K CocTasnAeT
1-3 ¢. [lepunoast konebarHnit B HaYyanbHOM yHacTke OTHOCUTENDBHO

Menblle.

1.1.2. CpegHuit y4yacTok 3anmcu uMmeeTr Haubonblune
amMnnuTyabl yckopermit. OH OTHOCUTCA K NONEpeYHEM BOIMTHaM,
OCNOXKHEHHbLIM BCTYNNEHUAMU OOMEHHBIX ¥ NOBEPXHOCTHBLIX
BonH. f[lepuogbl xonebaHuh Ha cpegHemM yyacTke HEeMHOro
bonblle Unu Takue xe, KaK u Ha HadanbHoM yJvactke. [lepexog

OT HavanbHOro ydactka X cpegHemMy ACHO BbipaXer Ha 3artci.

1.1.3. KokeuHbit yvyactok oTnuyaetcs donee ASiNHHbIMA

nepunogamyn. AMNIUTYAA YCKOPEHUI NOCTENEHHO U HeperynapHo
yMeHblUaeTcs, TaXx YTO0 TPYAHO ((PUKCUPOBaTb OKOHJYaHue
kKonebaHuid. [lepexon 0T cpegHero y4acrka K KOHeYHOMY 5IBHO He

8bIDAXEH.

1.1.4. QOb6uwas npoRoMKUTENbHOCTE  KonebaTenbHOoro
fpouecca He oauHakosa « TeMm Oonbwe, 4Yem Oonbuie
BannbHOCTE ©  3nuueHTpanbHoe paccrosuue. Konebawwue

npopomxaercs npubnuautensho 10-40 c.

1.1.5. Uucno otknoHernn { aMmnnnTyg ) Ha 3anucu OYeHb
genuko ( bonee 100 ), YTO yuyuUTBHIBAETCA NPU  CneKTpanbHOM

ananmnae.
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1.1.6. BepTukanbHas cocrasnsowas ycKopeHus obblyHO
MMEEeT HEeCKONbKO MeHbLUNE aMnnuTyabl, YMeEM rOPU3OHTanbHbIE
(okono 60-70% ).

1.1.7. Obe ropusoHTanbHbie COCTaBNAOLWMNE, KaK NpaBurno,
COM3MEpPUMbI U HET PE3KOU 3aBUCUMOCTU aMMnuUTyd OT yrna
MeXay HanpaeneHnem konebaHns ¥ HanpasneHuem Ha
ANULIEHTP.

1.2. ['lo akceneporpammam MOXHO onpeaennTs:

e AMMNUTYAHLIA ypOoBEHb KonebdaHun;
* POJOIMKUTENBHOCTb KOrebanuii,
e CrneKrpanbHbi coCcTaB KonedaHuu.

1.2.1. AMNNUTYAHbIA YpOBEHDb KonebaHun.

[lo akceneporpammam amMnnuTyaHbI ypoBeHb konedbaHwi
MOXeT OblTb 3afaH:

e MakCUManbHONA aMMUTYAON;

¢ MaKcumManbHbIM pa3maxom KorebaHuii;

e cCpepHekBagpaTUYecKon amnnutygon konebanum,
PaBHOW KOPHIO KBagpaTHOMY U3 CYMMbl aMmriiMTy.
Ha NpeAcTaBUTENBHOM y4YacTKe 3anucu;

e CneKTpanbHbiIM YpPOBHEM Ha (PUKCUPOBAHHbBIX
nepuoaax.

[ns nopasnsaowero OonblMHCTBA  akceneporpamMm

amax

COOTHOLUEHWE ~—, , A€ dmax — AMMAUTYAbI MaKCUMaNbHOMo
d

YCKOPEHWSI #M a’ - BEWYMHa CpeAHeKBaapaTUyecKoro

YCKOPEHUSA, NEXUT B UHTepBane sHavyeHnin 2,41-2,47 [13].

CnepyeTr MeTb B BUAY, UTO C NHXEHEPHOU TOYKU 3peHUA
BENUYNHA ame MOXKET ObiTb He npeacrasuTenbHa B CcCrnyyae
eAuHUYHOro Bbibpoca 6onbuion amnaUTyabl, NMbo Korga nepuoa
konebaHuin ¢ MakcuManbHOW aMnNNUTYAOW NEXUT BHE nNpenenos
MaKCMMyMa YacCTOTHOI XapakTEePUCTUKM KonebdaHnu CoopyXeHuN.

Bcneocteme 3TUX, a TaKKe HEKOTOpPbIX Apyrux pakTopoB
KOPpEensauun MeXay dmax W WHTEHCUBHOCTBIO COMPOBOXAAIOTCA

3HauuTenbHbIM pa3bpocomMm, Onu3KUM K BenuunHe cpegHero
3HavyeHuna (56,5100%). OaHako B coyeTaHun C ANUTENbHOCTbLIO

MaxkcumarnboHol asbi BENMUUNHA amaxt VUMEET bonee TEeCHYIo
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Koppensauuio ¢ bannbHocTblio [14]. B kavecTBe amMnnuUTyQHOro
napamMeTpa CeuCMUYECKUX BO3ASUCTBUMA WUCTONLIYIOTCA TaKke

aMrmMTydbl  CrieKTpanbHbIX  yckopeHuid SA  konebaHui

ocunnaTopa C 5%-HbIM 3aTyxaHueM Ha UKCUpoBaHHbIX
nepuogax 7=0,2 ¢ n 7= 1,0 ¢, onucbiBalOWmX BO3ANESACTBUA B

KOPOTKO- 1 AgnuHHonepuoaHown obnacrax cnekrpa [ 15 .
1.2.2. INpoaonxutenbHOCTbL KonebaHun.

MNapameTpoM NPoJOoMKUTENBHOCTU (ANUTENbHOCTU) Kone-
OaHMM Ha npakTuKke MCNONb3YETCA LWMpMHA uUMNynbca r, T.€.

NPOMEXYTOK BpEMEHN, B TeyeHue KOToporo yposeHb KonebaHuin
NPEBLILAET apmax /2 . CXemMa naMepeHns aMmnnutyabi  WpuHb

uMnynbca nokasaHa Ha puc. 1.3. [peacraBneHs! cny4vau
npocThiX no ¢gopme konebanmn (pmuc. 1.3,a) 1 3anncb BONMHOBOW
rpynnbl, pasfeneHHOU NPOMEXYTKOM BpPEMEHU Af, B TeYyeHue
KOTOPOro < Qmax /2 (puc.1.3,6). B cnyyae CnoXubix

konebaHun TUNa (6) UMNYNbLC CHUTAETCA eAuHbIM MpPU Ar< 2C.
Torpa ¢t = 4ty + At + At, . B npoTUBHOM cnyyae (4At > 2¢)

paccMaTpuBaloTCA ABa OTAENbHbIX UMNYbCA.
1.2.3. CnekTpanbHbid cocTas KonebaHui.

[lapameTpamMn CencMUYeCcKUX BO3AEUCTBUWA, XapaKTepw-
3ylownx cnekrpanbHbit coctas konebdanuin, paccMaTpPUBaIOTCS:

e repuof, COOTBETCTBYIOUMA MaKCUMaNbHON aMNNUTYAE;

e cnekTp dypbe S(w );

e CMNEKTpbl peakumu, T.e. CnekTpbl yckopeHu SA(7), cKopocTu
SV(T) v cmeweHun SD(T) ocuunnatopoB ¢ 5% -HbIM

3aTyXaHUeMm.

BoipaxeHuss ana  cnektpos dypbe 3anmcbiBaloTCA B BUAE
[16]:

S(w)=T fe®d, (1.1)

rae fir) - konebatenbHbi NPOLECC; w - KpyroBaa 4yacrtora; S(a) -

KOMMMEeKCHas  (yHKUUA  KPYyroBou  4acToThl I'IOHHOE;I;I:)EO
o

onpeaensaeTca aMnNnuTyAHbIM | S(w) | 1 a3oBbiM CNEKTPOM &

S(w) = |S(w) €7 . (1.2)
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B cBoiwo odepeab aMnnuTygHblA U (as3oBbIA CNEKTPb
onpeaensioTca Yepes KoacdpuLmueHTbl A(e) 1 B(w)

IS()| =42 (@) + B* (@]
3 B(w)
o(w) = arctg @)’ (1.3)

rage
Alw) = I f () cosandt; B(w) = j f()sinawtdt .
0 0

B uHXeHepHbIX oueHKax Oonbwas 4acTb ohepauui
OCYLLECTBIAETCA C UCNONb30BaHUEM MOAYNA cnektpa |S(w) !, T.e.

amnnuTygHoro cnektpa dypoe.
1.2.4. CnekTpbl peakywu.

YpasHeHVe [ABUXEHUA (1) nNUHenHora ocuunnatopa ¢

OAHOW CcTeneHbio cBoOOAbI U 3aTtyxXxaHueM ¢ Mpu OBWKEeHUN
OCHOBaHUA (t) BblpaXaeTCA COOTHOLLEHUEM:

YO +2@,Ey(t) + @7 p(2) = — x(¢), (1.4)

A€ w; - 4acTota CcoOCTBeHHbIX KonedbaHwik Hesartyxatowero
ocuunnatTopa. OTHOCUTENBHOE CMelleHue Takoro ocuunnsaTopa
Yy MOXET ObiTb 3anncaHo B Bupe:

L [x@e D sinol -5 - )dr. (1.5)

y=-——-
o,(1~E)" %

OTHOCUTENbHas CKOPOCTL y

jz = -—J. x(1t)e " cosw(l — & )%(t —7)dt +

2 [x(0e ™ sina(1 =&Y - 1)dr . (1.6)
A-EHA T

ABCOnOTHOE yCcKOpeHue  (y+x)

(3)-[- x) =~ Mji(r)e-m;ﬁf—ﬂ Slﬂ&)(l _ 52)%(t _ T)d‘l' +
1=

+2m§j x(7)e " cosa(l — & )% (t—7)dr . (1.7)
0
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CneKkTpoM peakuun asnsetca orubapulas MakcuManbHbIX
OTKNWKOB ocuunnATopoB. [lpu Manbix BenuU4MHAX 3aTyxaHua &

yneH (1-£2)"? n BbipaxeHne Ans MakCMManbHOro OTHOCUTENb-
Horo cmewleHus ocumnnartopa y= Sp MOryT OblTb 3anucaHb! B

Buae (cm. 1.5):

S, = [ J' x(0)e” 7 sinw(l - E)V2 (¢ — 1)dr . (1.8)
0

-~ IMNax

Toraa AnNs MakCMManbHOW OTHOCWUTENbHOW CKOpPOCTW

(cMm. 1.6)
Sv = a);SD . (1.9)

CneKTpbl peakuuu CTpoATCA B ABOWHOM norapudpmmnyeckom
macwitabe (puc. 1.4).

OHu MoryT ObiTh paccynTaHbl NPAMbIM METOAOM pELLIeHUA
ypaBHeHUs (1.4) n nepecyeTomM U3 OQHOro Cnekrpa B APYrom.
Hanpumep, CNeKTp CKOPOCTH, pacCUUTAHHLIA YMHOXEHMEM Ha o
creKkTpa CMeLlueHuil unu geneHnemM Ha o CheKTpa YCKOPEeHWUH,
HasbiBaeTCA cnexkTpom ncesgockopoctd. OH oOTnNU4aeTca oT
onpeneneHHoro NPAMbIM cnocoboM cnekTpa TemM MeHblle, YeMm
MEHbLUEe 3aTyxaHue. J3HaYyeHusa 3aTtyxaHua OonblUMHCTBa
CTPOUTENbHbIX KOHCTPYKUMWA nexaTt B uHtepsane ¢ = 0,02 - 0,2
[17].

1.2.5. KoadhpuumneHT guHaMnyHOCTHA.

NuHamuuyeckuit koappuumeHT paseH [18]:
g =ay), (1.10)

rae 4, - aMnnTyaa (ornbaroujad) 3anucm yCKopeHui

konebaHuih NIMHERHOro ocuUnnaTopa ¢ 3agaHHOU YacToTOU wp W
3aTyXaHuem & npu Bos3aencTaumn konedaxum x(z).

B uHXXeHepHbiX pacyeTtax HanbonblUMA UHTEpeC NpeacTaB-
nseT MakCUManbHOEe 3HaYeHUe S max = B, KOTOPOE Ha3biBaeTCA
KO3(P(MULMEHTOM AWHAMUYHOCTA WU xapakTepusyeT 3pdekT

CeiICMUYECKOr0 BO3AEUCTBUA Ha coopyXeHue. J3HayeHue g’
3aBUCUT OT nepuopga konebaxHui T u 3aTyxaHusa & AMNNATYAHLIN
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VpOBeHb, T.€. MacwTad KoadpdpuuueHTa S, yCTaHaBnuBaeTCsH
AeneHveM p’ Ha BenuYuHy MaKCUManNbHOro YCKOPEHUR apmayx

KonebaHut OCHOBaHUA oOCcUUNNATOpa (YCKOpeHUAa konebanuu

noysbl). TakK Xe& UCMNONb3YIOTCA KpUBbie  3aBUCUMOCTMW
ANHaMu4ecKkoro KkoagduuyueHta ot nepuoaa konedbaHun A(T) ans

drKcHUpoBaHHbiX 3aTyxaHuu (OObIMHO & NPUHUMAaETCs paBHbLIM
5% ) [4] 3HauuUTenbHO pexe UCNOMb3YITCA Kpusbleé £ MO

CKOPOCTAM U CMelleHuaM. B couyeTaHuu CO cnekTpamu peakuuu
AnHamMuveckmne KoapduumeHTbl N0 YCKOPEeHUAM f,, CKOPOCTAM B,

U CMELLeHUAM 5, onpenendarTca COOTHOLUEeHUAMMN:

Ba=SAmax By =SV Vinax, Pa =S8D ./ dmax . (1.11)

2. AICNONb30BAHUE AHANOIOBbLIX 3AMUCEMN
CUMbHbIX ABUXEHUNA MPYHTA

B cnyyae nNpuMEeHEHUs aHanoroBbiX 3annucen 3emneTpsi-
CeHWA ANa ycnoBuiA NMAOLWAAKU pasMelleHus obbekta aTu
3anucn Heobxoammo nepecuutatb. MeToauka nepecueTa
OCHOBaHa Ha Teopun pacnpocTpaHeHna MNOCKUX BONH B
rOPU3OHTaNbHO-CRIONCTLIX NUHENHO-Heynpyrux cpegax [20,21).

PacueT akceneporpammbt konebaHuy ans nnowjagku a(t)
No 3anucu u(t), NONy4YEeHHON Ha pacnonoXeHHOW BHe nnolujagku

CENCMUYECKON CTaHUMK, CBOOUTCSH K PELUSHWIO WHTerparnbHoOro
ypaBHEHWSI NEPBOro poaa Tuna ceepTku {22]:

K(t-7)a(z)drc=u@), (1.12)

roe agpo uHTerpana K(t) onucbiBaeTt BNUSIHUE CTPOEHUst cpenbl
HA NYTU «odar — CTaHuMA», «ouMar — nnowjagka», a Takxe

BNUAHUE perucTpupyiowen annapartypol. B chnekrpanbHow
obnacTu K(t) onucbiBaeTCcAa COOTHOLLEHNEM:

K{(w) = FK(t) = enS (0) K@), (1.13)

rpe F - onepartop npeobpasoBaHua Pypbe; S(w) - 4YacToTHas
XapakTepuctuka ceucmorpada; w) - OTHOLUEHME HaCTOTHbIX
XapakTepucTuK cpeabl Ha nNyTaAX pacnpocTpaHeHua BOMH No
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Tpacce «ouyar-craHuusa» Gq@) W K nnowagke Ga(w);

& - KOOPPULIMEHT, 3aBMCAWUA OT TuUNa  perucrparopa,

»° - cencmorpad; iw - Benocurpad; I - akceneporpad; n =¥/ ¥,

rae ¥, - HanpaBneHHOCTb U3Ny4YeHUA U3 ovara Ha CTaHLUMIO,
¥, - 13 oyara Ha nnowjagky. Ecnu mMexaHuam ouara U3BECTEH,
BEeNu4uHa n MoOXeT ObITb paccumtaHa. B npoTUBHOM cnyyae
BenuyuHa K(o) onpepensieTca ¢ TOMHOCTbIO A0 BENUYUHbI 3TOro
koachbpupmeHTa. UTobbl yMEeHbLWUTL BRusiHne KosgduLmeHTa 7,
cnepyeTr BblOupatb 3anucu Kak MOXHO Onwxke K nnowjagke
obvekTa.

OnpepnenexHne akceneporpamm kKonebaHuin Ha nnowjagke
Mo 3anucaAM Ha CTaHLUMW OTHOCUTCA K Knaccy HEKOPPEKTHO
MOCTAaBNEHHLIX 3afad, M MNOUCK peLleHust nNpPoBOAUTCA B
perynapusuposaHHom suae. lpMMeHaeTcs cneuynanbHas npoe-
Aypa perynapusauuy, sakniodarowjasaca B nogbope koacppuumeH-
TOB C uUenbio obecneyeHUs perynsapusnpoBaHHOro peLueHuns
ypasHeHuss (1.12). Martemartudeckoe obecnevyeHue B Buae
roTOBbIX BbIMUCIUTENDBHLIX nNporpamm pgaetca B paborte [23].
Bonpoc 06 oTnuuyusx B ycCnoBUSX PacCNpOCTpaHEHUA CeUucMu-
JecKuUX BOSTH CBOAUTCA K onpeneneHuto 3HayeHUn KOMNNEeKCHOM
dbyHKUMKM A w) BbipaxeHns (1.11). [lpakruyeckun wuHTEpeC
npeacTaengeT nyTb NOCTPOSHUA IMNUPUYECKUX MepenaTovHbIX
PyHKUUN cpelbl C UCTONb30BaHNEM 3eMNEeTPACEHUA U B3PbIBOB.
OTU nepefaTodHble XapaKTepuCTWKW CTPOATCR B Buae
OTHOLWEHWA CNEKTPoB cerncMuyecknx konedbaHui.

Cnektpbl 3anucu cencMudecknx konebaHmin B nNyHKTe C
HOMepOM i MOoryT ObiTh NpUONIMKEHHO NpeacTaBneHbl B BUAe:

Uw) = o; W(a) Gi(w) Si(w). (1.14)

rae W(w) - cnekTp ucrodHuka. OTHoOWEHUE CNeKkTpoB CUHXPOHHbIX

3anucen oAaHOro cemcmmuueckoro cobbiTusi Ha [JBYX CTaHUUAX
i =1,2 OypeT paBHO:

M.). =16, ,(®) 5,(@)

. (1.15)
U, (o) S, (@)

R,,(w)=



A3 3TOro BbipaXxeHuss BUAHO, YTO 3HaYeHWe nepefaToYHOoN

byHKLMN cpeqbl
d12 () = Re{F [0, 5(c)]} (1.16)

MOXET ObiTb onpegeneHo no 3anucam cnabbix u cpegHux no
BenuymnHe cencmMmn4eckmnx codbiTUA B NOSIOCE YacTOT, Ha KOTOpON
Ui(w) N Us(w) XOPOLLO NPe[CTaBEHb!.

Ecnn B NyHKTE C YCNOBHbIM HOMEPOM i = 1, B KOTOPOM

y4anoch NOMNy4YMTe 3anUCb CUNBHOMO 3eMneTPACEeHUst U3 ONacHON
CEeCMOaKTUBHOW 30Hbl, U B MyHKTE i = 2 Ha CTPOUTENLHOW

nrowagke UMEITCS CUHXPOHHbIe 3anucn U,™(f) HeckonbKux
6onee cnabbix cercmuueckmux cobbitnin (n = 1,2,...N) 13 Toi xe
O4YaroBoW 30HbI, TO opmManbHO CBA3b MEXAY COOTBETCT-
BYHOLLMMU 3anncsamMm MoxeT ObiTb BblpaXkeHa B BUAE CUCTEMb
ypaBHeHu

£

RO - @de=U" @), (1.17)

0

rae cnekTp agep R; (o ) imeeT Bug (1.15). PeuwleHue kaxnoro 13
ypasHeHUW cuctembl (1.17) OTHOCUTENBHO g (1) MOXHO
OCYLLECTBUTL TakKuMm Xe obpa3oMm, Kak U peuleHue ypaBHEeHUSN
(1.12), T.e. NostyunTb €ro B BUAE:

50 = L Re( (Jul2 O 01 (0D, (1.18)

4] U,(@)S, (@)

rae fi:(w, o) - perynapusupyroan dyHKUmA. YuuTbisas, yTo

S (@
K@) =U, @) 222 | (@) = (K (@)
S, (@)
W NPUHUMAs M(w) = &, MOXHO, BbIGpaB KOHKPETHOE 3HaueHue
napamMeTpa p, NOCTPOUTL PerynapusnpyloLlyio QyHKUWIO /1 (w, a).
OTKNOHEHMA B MOMOXEHUAX TUNOLEHTPOB 3eMNETPACEHUN,

cnepoBaTensHO, U HEKOTOpble pasnuuma B NYTAX pacnpocrpa-
HEeHUa ceicMudeckux konebaunun, apdeKTbl HEeNnMHeWHOCTU WU

APYrME NPpUYMHBLI MOTYT NPUBOAWTL K TOMY, YTO OTAENbHble
3HaueHus g,,™(t) ByayT HECKONbKO OTNW4YaTbCA APYr OT Apyra.
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PesynbTupyloliee 3HavyeHuWe nepepgaTtovyHor yHkumm Oyaer
onpepenaTbCa Kak cpeagHee sHadvyeHne Bcex peanusauum

dYaywm . (1.19)

[foyn ucnonb3oBaHUM 3anucern WNHXXEHEePHO-CENCMOMETPU-
YeCKUX CTaHUuun nuorga boiBaeT TpyaHO OCYLLECTBUTL UX TOYHYIO
NPUBA3KY NO BpeMeHu. B Takux crnyvasax, Kak nokasaHo B [24],
BbIMNONHATb YyCpenHeHue crnegyeT nocne cmeweHnrn dyHKLKA
g, () Ha OTpeskun BpemMeHun 7™, fnpu KOTOPbIX HACTYNaloT

MaKCMMyMbl (DYHKLUUM B3aWMHOIN Koppensauuu Ansa Kaxaom uns
peanusaLuii g, (1) OTHOCUTENbHO O4HOW U3 HUX.

OnucaHHsIk  Bbie cnocod nocTpoeHuA nepeaaTouHbIX
pyHKLUK HaKNaabiBaeT Ha HUX pag orpaHudeHuin. PyHKLUM MoryT
ObiTb onpeaenexHsl TONbKO B KNacce abConioTHO UHTErpupyemblX
n Oyayr onuCbiBaTb TONbLKO BO3ASUCTBUS AeTanen cpepbl,
CpaBHMBaeMbiX NO NUHEWHbIM pa3Mepam C AnvHamMu BONMH U3
4YacCTOTHOro AnarasoHa, B KOTOPOM C JOCTATOYHOU TOYHOCTBIO W
AeTanbHOCTbIO YAAeTCA MOMyYinTb CNEKTPbl CUHXPOHHbBIX 3anucen
3eMIneTpACeHU U3 UHTEpeCyloen Hac CeNCMOoaKkTUBHOWN 30HbI.
TOYHOCTb ONUCaHUA BO3AEUCTBUN Pas3nuUUHbiX geTanen CTpoeHus
cpenbl dyaert 3aBuceTb OT TOro, HACKONbKO YpOBEHb Morie3sHoro
curHana Ha COOTBETCTBYIOLMX 4acToTax OyaeT npesbiaTh
ypoBeHb nomexu. [letanbHO ONUCaHHbBIK Bbllle anroput™ |
NPUMEP ero UCNONb3oBaHUA NpeacTasneHbl B paboTte [21].

bnuskags meTtoauka, OCHOBaHHAs Ha TeX Xe BXOAHbIX
AaHHBbIX W NO3BoOMswWAaa Mpou3BoAUTE NEepecyeT aKkcene-
porpamMMm, MOJfIyMeHHbIX B OOHUX TPYHTOBLIX YCNOBUAX, Ha
nnoLwjaaky ¢ Apyrum Onm3 noBepxXHOCTHbLIM pa3pe3omM, onucaHa B

paboTte [20].
3agava 3aKkno4yaeTca B BOCCTAaHOBNEHWUW  curHana,

noaxoasulero K MOAOLWIBE CrOUCTOM MNayvdkn, U MonyYeHun

akcernieporpamm Ha cBobogHOM noBepxHOCTUM nnowanku. [Ans
aToro Heobxogumo 3HaTb cnekTp konebanun Ha CBOOOAHOW
NOBEPXHOCT B pailoHe cTaHuuu (onopHas TodKka) F.(w) W

crieKTpalibHble XapaKTepuCtTuku unsydaembix CnouncCtbiX TrMauek
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X,(w) B paioHe ctaHuun U Y,(w) Ha nnouwjaaxke. BxoaHou curHan
BbIYUCNAETCA Mo popmyne:

Aw?2

1, % F(0) .
Up(t) = =Re ! oy dw. (1.20)

COOTBETCTBYIOWAa aKkceneporpamma Ha nnowjagke oyaer
NMeTb BUA:

1 f F,(w)

U (f)=—Re G Xv(m)Y(m)e’ do. (1.21)

/A

CnektpanbHble XapakKTEPUCTUKU Ccpefibl PaCCYUTLIBAOTCH

no moauduumposaHHbiM Qopmynam TomcoHa-Xackenna AnA
NMUHEWHO-HeYyNpyron ropusoHTanbHO-CNoOUCTON Moaenu [25].

MeToouka nepecyeTa akceneporpamm Ha  Apyrue
PYHTOBbIE YCNOBUA MOXET TMNPUMEHATBCA TONbKO focne
TWATEeNbHOr0 aHanusa 3KCNepUMEHTanbHbIX akcerieporpamm,
pasgeneHna n UAeHTUUKaAUMKU 3aperncTpuposaHHblX BOMH U
MCMOMb30OBaAHUA TONbKO ODBLEMHO-BONHOBOW Yactu 3anucun. C
0CcOOOM OCTOPOXHOCTBIO CneaAyeT OTHOCUTBCA K  Takomy
nepecyeTy, Korga nnowjagku pacnonioXeHbl B CyLeCTBEeHHO
PaA3MNUUYHbIX as3uMyTax OTHOCUTENbHO 3NULIEHTPOB BO3MOXHbIX
3eMIneTpsceHUM.

Meton ocobeHHO addexkTuBeH pfAnst onpeaeneHus
cencmMuveckux konebaHun Ha OTMeTKe KOPeHHOU Mopoabl, ecnv
MMEITCA B HanNuWuuuM aHanoroBble 3anucu, nNoNyyeHHble B
CXOAHbIX CENCMOTEKTOHUYECKUX YCNOBUAX Ha PbIXMbiX PyHTaX.
[TonyyeHHble akceneporpammbl LienecoodbpasHo ucnonb3oBaTth
ana  nonyvyeHuss o6obLeHHOro cnekrpa peakuum 3anaHHOW
obecnevyeHHOCTU 1 nocneayoLlero CUHTE3INPOBaHUA UCXOLHON

aKceneporpaMmmbi.



3. MOABOP AHANOIOBbLIX 3AMUCEW
CUNbHbLIX ABMKEHUN

Ana nnatdhopMeHHbIX Tepputopuidi noabop aHanoroBbiX
3anucen CUnNbHbIX ABWXEHUA - 3TO OCHOBHOW MEeTon NonyyveHus
NCXOAHbIX CcencMmunyecknx Bosgencteuyr (oboblueHHblie cnekTpbl
peakuun TrpyHTa pasnuuHon obecneyeHHOCTU) B  yCNOBUSAX
HenonHon cencMonorMyeckon uHdpopmauuy.

[na xapakTepucTukn UCXOAHbIX CEeACMUYECKUX BO3aeun-
CTBMA u3 OaHKa p[aHHbiXx noabupaetca Habop aHanoroebix
aKceneporpamMmm, 3aperMcTpupoBaHHbIX B CXOBHbIX CENCMOTEKTO-
HUYECKUX N TPYHTOBbLIX YCIOBUSAX.

AHanNoroBble akceneporpamMmmMbl UCMONbL3YIOTCA ANSA nNony4ye-
HUA aHanoroBbiX CMEKTPOB peakuuu, KOoTopble B JanbHeullem
cTaTucTuyecku obpabarbiBarorcs.

Ha ocHoBaHuUM cTaTucTuyeckon odbpaboTkM aHanoroebiX
CMEKTPOB peakuun BbiMUCHAITCS MeanaHHble un 84% -HOW
obecnedeHHOCTU 0OOOUIEHHbIE CREeKTPbl peakunuu TIPyHTa,
KOTOpPble COOTBETCTBYIOT KOHKPETHBIM CEMCMOTEKTOHUMECKUM W
rPYHTOBBLIM ycriosuam nnowaakn pasmeujeHns OUAI. Kpowme
TOro, BbMUCNAIOTCA Haunbonee BepPOATHble MaKCUManbHbie
YCKOPEHNA W ONUTENBHOCTW, U OUEHWBAETCA CTeNeMb UX
HeonpeaeneHHOCTH!.

Ha ocHoBaHWWM CBEAEHUA O MaKCUMarbHbIX YCKOPEHUSAX,
0D00LEeHHbIX cneKTpax peakumu rpyHTa 3apaHHoW obecneyeH-
HOCTHU M ANUTENBbHOCTY konebaHun - CUHTE3UNPYIOTCA
akceneporpammbl, COOTBETCTBYIOUIME KOHKPETHBIM CENCMOTEKTO-
HUYECKUM N TPYHTORDBIM YCINOBUAM.

[10CTOMHCTBOM AiaHHOro noaxona sABNAETCA €ro CXOACTBO C
NoAXOAOM, WUCNONb3yeMbIM AnNa onpefeneHna craHAapTHbIX
cericMmn4eckux Bo3aencTeuni.



[lpunoxeHue 2

(cnpasoyHoe)

K PYKOBOACTBY

«OnpepenexHve

NCXOAHbIX CEUCMUYecKkmx konebaHum
rpyHTa AN NPOEKTHbIX OCHOBY

OLIEHKA U FEHEPALIUA1 PACYETHbLIX CEUCMUYECKUX
BO3AEUCTBUX METOAMWU, OCHOBAHHBLIMMU HA
MOLENU PA3NIOMA

[iopn ouUeHKe W reHepaumm pacyeTHbIX CEeNCMUYECKUX
BO3AEACTBUM (peLLeHune NpsaMoin 3agaymn) Heobxoaumo:

1. CmopgenupoBaTe NpoUECC paspyweHWa B pasnome
(«MOAEenNb pasnomanr).

2. CMopenupoBaTb WM3ny4YeHue CencMMUYecKux BONH B
ob6vem seMHON kopbil («yHKLUY "puHa»).

3. Y4yecTb noKanbHbie UHXEHEePHO-reoNnornyeckmne ycroBus.

3apavya MoXeT ObITh pelleHa ABYMS MeTohamMu: nNepBbin -
YUCTO TeopeTUdYeckul, TAe BCe SHABMEHMA ONUChLIBAOTCS
MaTeMaTU4YeCcKn; BTOPOU - NONyaMNUpUMECKUA, rge otaenbHble
4YacTu TeOPUN 3aMeHEeHb! IKCrepUMeHTarnbHbIMU 4aHHbIMU,

1. TEOPETUYECKOE MOAEJIIMPOBAHME

[pv TeopeTUYecKUx pacdyetTax UCNOMNb3ylTCHa ABa Noaxoaa.

[MepBbln, AeTepMUHUCTCKUIA, TpebyeT 3ajaHnA B UICTOYHUKE
NPOCTPAHCTBEHHOTO N BPEMEHHOro pacnpeaeneHnsa nogsmxku, a
Taloke nNPOCTPaHCTBEHHOro pacnpegeneHns CBOUCTB cpeabl
(reomeTpus, dusnko-mexaHuveckue napametpbl) (puc. 2.1). B
3TOM Cryyae NpUMEHAETCS pad MEeToAoB pacyeTa «PYHKLUN
[‘puHa», KOTOpbie MO3BOMAIOT OLIEHUTb CMELleHne B TOuKe
HabnogeHua. pu 3TOM ANS  pacyeTOB BbICOKOHACTOTHbLIX
konebaHuin B ONMKHEA 30He WU B TreTeporeHHou cpepe
UCMONb3YIOTCSK nydyeBble wmetoabl. OfHako pacCMOTpPeHue
Moaenen OAHOPOAHOIro pacnpegeneHua noABWXKM He aaeT
XOpOLUMX pesynbTaToB NpU  pacyeTax BbICOKOYACTOTHbIX
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konebaHuin, TaKk KaKk KOPOTKOBOSHOBbiE [ABWXEHUs1 (BbICOKO-
4YacTOTHble KonebaHua) onpegenstoTcsl HeoaHoOpoaHbIM pacnpe-
AeneHuem NOABUXKI 7 NoKanbHbIMW 3HaYEeHUAMU
oyaroBblX napameTpoB. Tak KaKk npeackasatb JeTanbHoe
MPOCTPaHCTBEHHO-BPEMEHHOE pacnpegeneHne noaBwXKeK B
oyarax Oyayuwmx 3emMneTpsiCeHWiA npakTUYecKn HEeBO3MOXHO,
NPUMEHAIOTCA CTOXacTUYeCcKmne oMaroBbie MOaEnMu.

AOnAa  pacyeToB KOPOTKONEPUOAHLIX [ABWXKEHWH TpyHTa
NCMOMb3YIOTCA ABa BUAA CTOXaCTUYECKUX Mopenen - 6apbepHas
mogenb A. Manareopruy u K. Aku n Mmogenb »° T. X3Hkca u P.
Mak-I'yanpa (puc. 2.1).

B pamkax GapbepHoOil Mogenn odar paccMaTpuBaeTcs B
BUAE NPAMOYronbHOW NNOLWaAKK, nNOKPbLITO  TpelumHamy
Kpyroeo# opMbl OAMHAKOBOrO AuameTpa, pasgeneHHbiMu
HeHapyLleHHbIM MaTepuanom. TpelnHb! pasMeLleHb!
HEe3aBUCUMO U CNyYvainHO, U3NyYeHUe CencCMUYECKUxX BOSMH TakUM
MCTOMHUKOM  OnuUcCbiBaeTcs  BbipaxeHuasmu T. Cato u
T. Xupocasa. Cnekrp dypbe pesyiibTUPYIOLWEro ABMKEHUS nMeeT
cnyyanHyio dgasy, 4To no3ponseT oTrHecTu BapbepHylo Moaenb K

pa3HOBNAHOCTAM CTOXaCTUIECKUX MOAENEN.

bapbepHaa wmogenb ONUCbIBAETCA NATbI0O OCHOBHbLIMY
napaMmeTpaMu. L4QnNUMHOK W LWWMPMHOW  nnowlaaku  (odara),
MakCUManbHOM nMOABWMXXKOW, CKOPOCTbIO BCMapbiBaHUs MU
OapbepHbIM  WHTEpBanoM. B aton wmogenu  3HavyeHue
BbICOKOMACTOTHOIO Kpafa cnekrtpa F, 3aBWCUT OT pa3MepoB

WCTOYHUKA U APYIUX €ro napameTpos.

B mopenu o«° 3HaueHue f, onpeaensietcs addexrom

3aTyxaHua KonebaHuh B NPUNOBEPXHOCTHbLIX OTMOXEHUAX.
B «’-mopmenu yckopeHnus konebaduit mopenvpyiotca Genbim
LLYMOM B 4acCTOTHOM UHTepBane f, - f, (rae f, - yrnosas 4yacrorta
cnektpa W ¢opma cnektpa no k. bpyHy). Mogens
XapakTepusyeTcs BenuuuHamu MomeHTa M, cOpolweHHoro
HaNPSXeHUsA Ao U £, . C NOMOLLbIO 3TO Moaenu bbino nNonyyYeHo
Xopollee COOTBETCTBME IJKCNEepUMEHTarnbHbIX U TEOPETUHECKUX
3HaJYeHWt a,,, W a’ B uHTepsane marwutya 4,0-7,7. 0. byp
pa3Bun o6e pacyeTHbie MOAENK U NPUMEHUN MeTofA CllyYauHbiX

xonebanuy, pacwmpus auanasoH MarHutyg ot 1,0 po 7,0.
Ucrionb3oBaHue «° - Mogenu Ans pacdetos konebaHui oT
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oyaroB ¢ M>7,0 CTaHOBUTCA HEKOPPEKTHbIM BCNeACcTBue

HapyLueHusi noAaobusn, T.e. 3aMETHOro yesenuveHus koadppuLmneH-
Ta popmbl K, = L/W B obnactu 00MblUNX MarHuTyA.

Ona pacyetoB konebaHwi OT ovaroB B Buae 6apbepHOiA

MOZEn U «° - MOAENN NPUMEHSIOTCA ABa METo4a PacyeToB -

MeToa MoHTe-Kapno n metog cnyvanHbix kosnedbaHun.

[lpn ucnonb3oBaHun oboux MeTonoB cnekTp konebaHuid
R(f) paccmaTpuBaeTCca B 3aBUCUMMOCTU OT crneayroLmnx ¢gakTtopos:

R() = CS() A() DO I(H, (2.1)

rae C - macwutabHbll KoadppUuUMEHT, S - CnekTp B NCTOYHWKE;
D - 3aTyxaHue, I - peakuusa npubopa B Touke HabnogeHns;

= Ry IV

=207 (2.2
47p,v R (2.2)

rae Re; - PYHKUNA HanpaBneHHocTu, F - 3pdeKkT BnusaHUSA
cBODOAHON NOBEPXHOCTU, v - YacTb 3HEpPruun, nNPUXoasLLenca Ha
ropusoHTanbHbie KonebaHusa, p, U vg - MNOTHOCTb U CKOPOCTD

pacnpocTpaHeHuss nonepeyHbiXx BONMH B oyarosoi obnacTwy,
R - reomeTpuyeckoe pacxoxgeHue BonH. O6biMHO NPpUHUMAaETCS

F=2wnv=1/{2. Ha paccrosHuax go 100 km ans o6 beMHbIX BOSH
R=r (r - runoueHTpanbHoe paccroaHue). [Onsa paccTosHun
6onbwe 100 kM, rae MoryT AOMUHUPOBATb BOMHbI L,

Rm\/;

Ona 6apbepHo MoOAENU BbIPaXEHME ANA 04aroBoro
cnekTpa S(f) [26]:

. sin’(#fT) "~
SU)—{N[H(N—I)-—-—————-—-—( e }}So,(f)P(f, fou) »  (2.3)

roe S,; () - cnekrp uHausuayanbHOro cybucrouHuka (kpyrosas
TpewmHa), N - obuwee uucno cybuctouHukoB, 7 - NpOAOITKW-

TENbHOCTb BCNapbiBaHA BCero pasnoma,




P(f s froa) =L+ (f/ fra) 1.
So;'(f) = f2M0i9 (24)
roe M, - CeNCMUIECKNA MOMEHT CyOMCTOMHMKA.

ns «° - Mogenu:

SO =M/ [+ (F11]
ft; =49, 106 Vso (AG/MQ)IB ’ (25)

Ao - B bapax, o - B 'U, vso -~ B KM/C 1 M, - B ANH. CM.

YuuthiBas HapyuweHue npuHuuna noaodbus ans Gonblumx
3emMneTpaceHunt, Heobxogumo  UCMONb3oBaTh  crnegytoilue
COOTHOLLEHUs ANa cnekTpa UCTodHuka [27]:

SH =M,/ (1+if/f)) 7, f<fi
SH =M, (f,/1)°7/(1+if/fR)"” , f2fs, (2.6)

rne
£1=49.10°V, K" (46/M, )", <M,
£=4.9.108V, K (ac/M,)"> : |
£=49.10°V, K Ad”> M, M)y-"?, M, >M,,
f:=4.9.10° V., K" (40/M,) " (2.7)

3necb M, - KpUTUYECKas BenuinHa MoOMeHTa, HaunHas C

KOTOpoOW Hapywaetca nopnodbue. Cnepyetr OTMETUTb, YTO B

obnacrun coxpaHeHus noaobua Ansa KanupopHUUCKUX 3eMneTps-
ceHun K NnpuHMManoch paBHbiM 4.

dakTop ycuneHna A(f) konedbaHun cpepon, T.e. TaK

HasbiBaemMasa  cneuuanbHas  xXapakrepuctuka - KonebaHum
CNoucTon Tonwn, MoOXeT ObiTb paccyuTaHa C NpPUMEHEeHUeMm
MeToaa TomcoHa-Xackenna no nporpamme J1. . PaTtHukoBo.

UHorna ana onpeneneHna 4 Ucnonb3yeTca KoppeKTupylo-

Liun pakTop
V p()sz /pivsi ?

roe umHaeke 0 - OoTHOCUMTCA K obnactu odara, i - TOMKM
HabnoaeHus.
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dakTop D(f) 3aTyxXxaHUa C pacCTossHUEeM 3anucbiBaeTCAa B

D(f) = exp [-nfr / Q) V] P(f), (2.8)

rae Q - 4acToTHO 3aBUCUMbIN (hakKTOp 3aTyxaHusi B cCpeae,
pasHbld ANA pa3HbiX pPernoHoB; P(f) - BbICOKOYACTOTHbLIA Cpes3

dowvnbTpa ;
P(f) = exp (-2K,, ). (2.9)

BUAE:

HakoHeld, dounbTp I(f) 3aBUCUT OT YyCroBUWA perncrpauumn.
[Ana craHpapTHbIX akceneporpados BbipaxkeHne ana I(f)

vf
I(f)= .
2 (f* = f7)-i250,) (2.10)

rae  f, =25Tu, £=0,6, V= 21)".

Mocne onpepeneHua cnekrpa R(f) NPoU3BOAUTCA Creaylo-

ljaa npoueaypa pacyveToB. [ eHepaTopom cnydauHbiX 4Yucen

(MeTo MoHTe-Kapno) reHepupyeTcsa rayccoeckuy bensii Lym co
CNEeKTPOM R(f), unbTpoBaHHLIM 4Yepe3 dunbTp KopobuaTon

cdhopmMbl ¢ anuTensHocTbio Ty = 1/ £, + 0,05 ans mogenu «° unu
1/ fa + 0,05r ana wmoauduumposaHHon mopenu {28]. 3aecob
¥ - paCcCTOsAHUE OT oMara.

Hanee npoussoautca obpaTtHoe npeobOpasopaHue Pypbe
BO BpeMeHHyi0 obnactb, U NONy4yalTCA BpeMeHHbie (YHKUUN
a(t), N3 KOTOPbLIX OLIEHUBAIOTCA BENUYUHDBI a, U a° . He meHee 20

reHepnpoBaHHbIX (pacyeTHbIX) curdHanos Heobxoaumbl ANA
XOPOLUENA OLEHKU amax. CPEAHNIA NO MACCUBY peanusauuin cnekTp

nexuT Bnuako K NCXoaHOMY pacCYETHOMY CIeKTpy.
B wmetone cnyyaHbix Bubpaunnhn He  TpebyeTtcs
NConb3oBaHWe reHepauuu crnyydanmHbiXx npoieccoB. CnekTp R()

BENUYUHBbI y (YCKOpPEeHWe, CKOPOCTb, CMELLeHne) onpeaensieTcs B

COOTBETCTBMW C NPUHUNNOM, ONUCaHHbIM BbipaXkeHnem (2.1).
Hynesoi, BTOPOM W 4YeTBEPTbHIN MOMEHTbI m, m; my

AHEpreTUYecKon crnekrpanbHOW NNOTHOCTU paccyuTbiBalOTCA NO
dopmyne:

m, =?—i-Tw"/R(f)”2da), (2.11)
0

rae o = 2xf.
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CpefHekBagpaTuuHaa BenuuuMHa y2  onpepensieTcs
COOTHOLLUEHUEM:

J_’Z — (mﬂ/ T,)I/Z, (2-12)

rae T, (BnuTenbHOCTb KorebaHwin) = To.

[na onpegeneHus BenuuuHbl CnekTpa peakuuu UCnonb-
3yeTCsi COOTHOLUEHMUE:
T, v
(———), 2.13
275 v, +1/3 ( )
rae 7, n & - nepuof cobcTBeHHbIX Konebanun wn 3aTyxaHue
ocuymnnaTopa y =T/ T,

MaTtematudeckoe oxupganve E(y,.) BEeNUUMHBI  VYpyax

pacCHNTbiBaeTCaA C UCNONb3OBaHUEM TOYHbIX nmbo acumnTo-

TUYeckux dopMmyn, 3aBUCALLMX OT napameTpa & U uduUcna
SKCTPEeMyMOB N, rae:

I, =T, +

€= mz/(mom4)1/2

, N- . | i+lqﬂ f
EQu) =7 520, (214

rae C" - BUHOMUHANbHBIA KO3 dULMEHT, pasHbIi N! / 11(N - 1).
BoipaxeHue (2.14) ncnonbayerca ans ManbiXx N< 14,7,¢ - 8.

[na 6onbLuux 3HauYeHUNn N npegnaraeTcA He TOYHoe, a
acuMnNTOTUYECKoe peLleHue:

EGmad =Y {[2 n(W)]"” +y[2In (V)] }, (2.15)

rAe B KayecTBe y pPeKOMEeHAyeTCA KOHCTaHTa Owunepa, paBHas
0,957216.

[Mocne nonyuyeHust cneKkTpa peakuuu ¢ NOMOoLLbIo MeToAa
cnyyYamHbix KonebaHut 3agaroTca crauuoHapHbie BpeMeEeHHble

=2

peanusaumn ¢ 3aaaHHbiM CNEKTPOM U BENMUYUHOWU yna U 77,

YKa3saHHble Bbillie CTOXacTUdYeckne MeToabl MOryT ObiTb
KOPPEKTHO UCNONb30BaHbl 3a npeaenamu OnwxHen 30HbI. NS
bnmwkHen 30HbI Obina npeprioxeHa moaudukauus BbilLeonu-
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CaHHOro MeToja C WUCMNoNb3oBaHWEM pacyeTHoro criocoba
MoHTe-Kapno. OgHako B 3Ty MoAerb 3anoXeH psan ynpowlatoLLmx
NPeAnOSIOXEHWA, B YaCTHOCTW, NpennorioXXeHne O NOCTOSHHON
No BCeMy ovary CKOpOCTU BCnapbiBaHus. B ToO e Bpems cnegyer
OTMETUTb DONMbLUYI0 YYBCTBUTENBHOCTL PE3YNbTaTOB PacyeToB K
M3MEHEHUIO CKOPOCTU BCnapbiBaHna [29].

KpomMe TOro, npuUMEHAETCA MEeT0h, OCHOBaHHbIA Ha
npeacrasneHnn konedbaHun oOT OonbLIOro ovara Kak CyMMb
konebaHun OT ManbIX o4aros - CybUCTOUHUKOB.

CyLlHOCTb MeEToda 3aKnwdaeTca B TOM, 4YTO 7
CyOUCTOMHUKOB COBMECTHO C BpemMeHamMy Havana ux AencTeBus
pacnpegeneHs! cnyvYamHo ¢ OAHOpPOAHOU BEPOATHOCTbIO B
TeYeHNe MNONHOro BpeMeHu aeucTeua 7 U U3nyvyaemble UMW

UMMYIbChbl UMEIOT MacLUTabHbIN KO3 PULIMEHT v.

NCTOYHUKN HauuHaioT cpabaTbiBaTh C 3a4EPXKONA NO Mepe
yaanenusa OT runoueHTpa. Ha HU3KUX 4acToTax usnydvyeHue

CyOUCTOYHUKOB KOrepeHTHO C YpOBHEM CreKkrpa, MponopLiu-
OHanbHbLIM NPOU3BELEHUIO vy, BbiCOKOUACTOTHOE U3ny4YyeHue He

KOrepeHTHO, U YpOBEHb CrekTpa npornopuuoHaneH vn. B

pamkax mogenu Xa3Hkca wn Mak-lyanpa v npegcrasneHus

nogodbua cnektpos no K. Aku un [X. bpioHy CnekTp cMmeLleHnii Ha
BbICOKNX YaCTOTax U3MEHSIETCA MO 3aKOHY f-. Toraa:

/ \2&!5 / \1—2.{1'!*5
M
o | =M (2.16)

\Mﬂe} \MOEJ

7?:

roe M, - MOMEHT ouara; M, - MOMeHT cybuctounuka. [ns
o° - Mogenu a =2 un 5=3 [3].

KonebaHna paccunTtbiBaloTCa Kak «PyHKUUWM [puHa» u
CYMMUPYIOTCE B Touke HabrnogeHus. Onepauun pacuyeTa
«pyHKUMM [ puHa» onucaHbl B pyHaamMeHTanbHou paboTte K. Aku
n I'l. Puyapgca [26]. ABTopbl MeTO4a NOCTYNUpPOBanun HEKOTOPbIE
cnyvyanHele pacnpenenenus cybuCTOYHUKOB MO MOBEPXHOCTY
nnoujaaku paspblBa B COOTBETCTBUM C npegnaraeMou
reomeTpuein paspbiBa. PacnpegeneHne CyOUCTOYHUKOB OOSMKHO
ObiTb CBA3AaHO C npegnonaraeéMou HEOQHOPOAHOCTLIO ovara, W,
eCTeCTBEHHO, pesynbTaT  3aBUCUT  OT  afeKBaTHOCTW
TEOPETNYECKOro pacnpepeneHus peanbHOMY pacrnpegeneHuio
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HeoAHopogHOCTEW. Tak, npu 3agaHuM  pacnpeaenceHuN
CyOUCTOYHMKOB MOXHO NPUHUMATL BO BHMMaHWE pesynbraThbl
U3yvyeHua pacnpegeneHus y4acTkoB paspbiBOB NO #¥X AJIUHE U
BENUYNHY MOABUXKM NPUHUMATbL NPONOPLIMOHANBHOW ArUHE
cybpaspbeiBa. OgHako cnegyetr UMeTb B BUAY, UTO B KaXKOAOM
KOHKPETHOM CcnyJyae pacnpefeneHme napameTpoB MOXET
OTNUYaTbCA OT CpeaHero unu xapakrepHoro N0 MHOMMMM Criy4yasm.
Tak, pe3ynbTatbl TeOpeTU4YecCKUX U IKCNnepuMeHTanbHbIX

nccneaoBaHu  MO3BONSAIOT cAenatb BbiBOA O TArOTEHUM
MaKCUMarnbHON NOABWXKA D, K LEHTPY UCTOYHUKA U O crnage

3Ha4yeHun D A0 HyNa Ha Kpaax pa3pbiBoB. O4HaKO B OTAENbHbIX
KOHKPETHbIX Cny4asiX OTKMOHEHMEe OT 3TOW TEeHASHUUU MOXET
ObiTb [OOBOMBHO 3HAYUTENbHbLIM, TaK KakKk onpeaenseTcs
NPOCTPAHCTBEHHbIMWU Pa3NUYUNAMU MNPOYHOCTHbBIX CBOUCTB FOPHbIX
nopoA.

Cneayer oOTMeTUTb NEPCneKTUBHOCTL pa3paboTaHHON
TexHonorum pacyetoB konebaHn. OQHaAKO B HaACTOsLLeE BPEMSA
n3-3a cnaboro 3HaHWA  CTPOEHUS  O4varoB  peanbHbIX
3eMneTpaceHnn onucaHHbie Bbille MEeToAbl TeopeTUudecKux
pac4yeToB He HaXo4AT LWUPOKOro NPUMEHEHUS.

2. NONY3MNMUPUYECKUN METOL

[Tonyamnupuueckun meton Obin npeanoxeH Xapuenom. B
3TOM MeToAe B KauvectBe «(YHKUUMA [puUHaA» WUCNONbL3YHTCSH
3anucn cnabbix 3eMneTPACEHUN, 4YTO nNO3BONAET u3bexartb
HEOOXOAUMOCTU BbLIMUCIIEHUS 3TUX QYHKUUN TeopeTU4YeCcKUMu
metogamu. [Monyamnupudeckut meToa AsBnaeTca Haubonee
NpakTUYHBIM MPU  onpeaeneHun napameTpoB CEeNCMUHECKUX
BO3AENCTBUA Ha OCHOBE MOAENU pasnoma, HO p[na ero
npUMeHeHuss Heobxoaumbl 3anMcu  xoTA  Obl  cnadbix
3EeEMMETPACEHNN. Knio4yeBbiM BONPOCOM NPUMEHUMOCTW
NONyaMNUpUYECKoro MeToga ABNAETCA Hannyne B UMEelLMXCH
3anucax  CoCTaBnAIOLLKX, COOTBETCTBYWOLWMNX  nepuogam
cobCTBEHHbIX KonebaHnin NPoeKTUpyeMbIX COOPYXEHUN.

MeToa okasancss ouYeHb nonesHbiM AnA  OLieHKW
KOpOTKONEpUOoAHbIX KonebaHuii, NOCKOMbKy 3anucu  cnabbix
MECTHbIX 3eMneTpsiceHuit coaepxar B cebe umHpopmauuio He
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TONMbKO O MECTHbIX YCNOBMAX fNOLUAAKA ¥ NPOCTPaHCTBEHHbIX
HEOAHOPOAHOCTSX MEXAY NOLLAAKOW M 04aroM, HO U O CIOXHOM
MexaHu3Me paspyLUeHUs B o4are.

[lonyamMnupuyeckuin MeTon NPUMEHANCA U NPUMEHAETCS B
HacTosilllee BpemMA B pPasfnuyHbiX BapuaHtTax. Hanpumep,
KaHamMmopu cuHTeauposan BonHbl Jisiea ¢ nepuogamum ot 2 oo 10 ¢
C YYETOM pasHuLibl B CENCMUYECKUX MOMEHTaX Mexay cnabbimu
N CUNbHBIMU 3EMNETPACEHNAMMN.

Npukypa npeanoXun MeToa, OCHOBaHHbIU Ha
COOTHOLUEHUsIX nogodus Ansa napameTpoB OouvaroB, yTBEpXaas,
4Yyto ANWHaA pasnoma, LWupuHa pasnoma u  ycpenHeHHas
aucnokauusi  nponopuvoHaneHbl  LPYyr  Apyry, a cbpoc
Hanps>KeHU U CKOPOCTb CKOSbXEHUS HEe 3aBUCAT OT PA3MEpOB
pasnoma. OH NpUMEHWT CBON METOA ANA BblYUCNIEHUSi CKOPOCTE
konebaHn ¢ npeobnagaowum nepuogom okono 10 c. B ero
MEeToAe TMpu cynepnosvuiiun 3anuce oT cnabbix MeCTHbIX
3eMneTpaceHn B KavecTse KOIhMMULIMEHTA WCMONb3YETCH
OTHOLUEHUe CeuCMUYECKMX MOMEHTOB CunbHoro wu cnaboro
3eMNeTPACEeHNA.

TaHaka W papyrve yyeHble AnNa  MOAENMPOBAHMUA
KOPOTKONEPUOLHbIX KonedaHWW CUHTE3NPOBanNy akceneporpam-
Mbl W MoOKasanu, 4YTO KO3IPPULMEHTOM Cynepnosnumum LOIMKHO
ObITb OTHOLLEHMNE CEUCMUYECKNX MOMEHTOB B CTENEeHn 2/3.

B Poccun nonyamnnpuyecknii meton B nocnegHee BpeMs
npuMeHeH Ha KamuaTtke. 3aeck orpaHuyYeHHOCTb Ynucna 3anucen
CUNbHbIX  ABWKEHWUM  KOMMEeHcuposanacb WUCNONb30BaHUEM
TEOPETUHECKUX MOogenen, npuieM OTAENbHbie napameTpbl aTUX
mMopenen onpeaeneHol No cnabbiM MEeCTHbIM 3eMneTpACEHUsM
(puc. 2.2). C aton uenbio paspaboTaH npocTon npudnukeHHbIN
METOZ peleHus npaAamMon 3ajaun nporHo3a napameTpos
kornebaHui, B OCHOBY KOTOpPOro MNONOXeH MEeTon CnydanHbIX
dDYHKUMK, 324aHbl NapamMeTpbl Mogent nNo NMEeKLMCA Ha TOT
MOMEHT U BHOBb MOJTYYEHHbLIM AaHHbLIM.

[lepBbiM 3tanom anropyuTMa [NA nporHosa napameTpos
CUNbHbLIX CencMuuyeckux kKonebanun rpyHTa ABNAETCA pacueT
cnektpa dypoe (puc. 2.2). AcxoaHbiM B OCHOBHOM BapuaHTe
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anroputma  ovaroBbid cnekrp My(f). Cnektp Pypbe FSA(/
paccyuUTbIiBaeTCA No popmyne:

FSA(fIR, My) =)’ C-My(fiMy) KK o() K (N-Kri(f) (2.17)

rae C - maclutabHbit KO3PULIMEHT, My(IMy) - o4aroBbiid CNEKTp
(B 4aCTHOCTX, MOXHO MUCNOMb3oBaTh MoAenb bpyHa); Kr - YneH,
YYUTbIBaOLWMKA reoMeTpuyeckoe pacxoxpeHue (chepuyeckoe) ¢

nonpaskon Ha pasMep UCTOYHWKa (3aBUCALLUUIA OT MarHUTyAb!);
Ko(f) - YneH, yuyuTbiBalOWMKA NOTepu 3a CcYeT MNOornoweHusa Wu

paccesaHus; K,(f) - nonpaBka K CMeKTpy, Y4uTbiBaloLWas

kaTeropuo rpyHta (no CHwull: |, I wnm Hl; cooTrBeTcTBEHHO:
CKanbHbIA, CPEAHUN NN MATKWA FPYHT); Kx(f) - HU3KOYACTOTHDLIN

dbunbTp, onpeaensAwolnMid cpe3 CnekTpa Ha BbICOKUX YacTtoTax
(napaM&TpfmaX)'

BTOpbIM Ba)HbIM 3MEMEHTOM pacyeTa ABNAETCS OLEeHKa
OIMTENBHOCTU akceneporpaMmbl. B KavecTtBe XxapakrepucTUKy
ANUTENbHOCTM B MeTode cny4auHbiX KonebaHw yaobHo
ucnonb3oBatbk «3PGEKTUBHYIO (NPAMOYIOfibHYIO)» ANUTENb-
HOCTb 77 - ANUTENbHOCTb 3KBUBANEHTHOrO Mo 3Heprm curHana ¢
npaAMoyronbHon orunbarwolwen n cpeagHeksanpaTUHEeCcKon amnsu-
TyAON, paBHOM cpefHeKBagpaTU4ecKoUn amnnutyae UCXOA4HOoro
curHana B obBnactm MakcumanboHbiX Konebanun. [na oueHKW
NONMHOW ANUTENBHOCTU B CUCTEME «odar-cpepa-rpyHrm» ynobHo
UCNonb3oBaTe «CpeaHeKBaapaTUYHYIO» ANMUTENbHOCTb Ty,
KoTopasa onpeaenseTca Kak BTOPOU LEeHTparnbHbIA MOMEHT OT
KBagpaTta akceneporpammbl U siBNseTca komOuHaumen BKNanoB
oyara, cpefbl 1 rpyHra:

12 =T: +T;

ck.s ck.m

2
+ Z‘k,g ?

(2.18)

Mepexopn oT T K T OCyLLecTBnaeTcs no popmyne:

T = KpeT ok

KoacbhdbuuneHT Kr MOXET NpuHUMaTb 3Ha4yeHuAa oT 2 (AnA

akceneporpammbl C rayccosou orubaiowen) po 3,5 (ons
akceneporpaMmmbl C NPSMOYroNbHoON orudatouwlen).
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Puc. 2.2. Bnok-cxema anropiurMa MOENMpoBaHus apaMeTpos Konebauuit rpynTa
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PacyeT nONHOW «CpeaHeKBaApaTUYHOW» ANUATENbHOCTU
ocyulectenfaetcsa no opmyne (2.18) cneayowinm obpasom:

1) cuuTaeTcs, YTO cUrHan B ovyare UMeEET NPAMOYrOonbHYIO
orubarowlyro pgnutenbHocTblo T, Toraa: Texs = Ts /7 3,5.

AnuTenbHOCTL curHana B ovare Ts nponopuuoHanbHa pasmepy
ovara: Ts = Lg(My) / v, KO3 PUUUEHT vs UMEET CMbICI CKOPOCTY
pa3pbiBa B ovare;

2) «cpegHeKkBagparuuHas» QSMTENbHOCTb MMNYNbCHON
peaKkuun cpenbl OLeHUBAETCAa No aIMNUPHUYECKONn dopmMyne:

nkm:ng-(R/‘lOO) . (219)

[MapameTp T (AUTENBLHOCTL NpU R = 100 ¥M) sABnAeTCH
HacTpanBaeMblM BXOAHbIM NapameTpoMm arnropurma.

3anucb crnaboro 3emMneTpaceHna, NONYMeHHYK Ha
CKarnbHOM pyHTE, MOXHO pdccMmaTpuBaTth Kak «pyHkuuo I'puHay»
cpeabl. [loaToMy usydyeHue napameTpoB cnabbiXx 3emnerTps-
CeHU MNO3BONAET NONy4YaTbh NapameTpbl cpeabl ANA UCNOonNb-
30BaHUA B pacyeTax napameTpoB CUNbHLIX ABUWKEHWUN.

3aBUCUMOCTb ANMTENBHOCTU Cnabdbix 3emMneTpsiceHun oT
PaCcCTOAHUA MOXHO  WUCNONL3OBaTb NpU pacuyere nNoMHOW
ONUTEeNnbHOCTU akceneporpammbt No gopmynam (2.18) u (2.19).
OcpepHeHHble orudawowme cnabblXx 3eMNeTpACeHUW WUCNONb-
3YIOTCA B Kayectse orubaiownx «yHkUMn [puHa» cpeabl no
MOLLIHOCTI NpU NOCTPOEHUU MOAENbHbLIX akceneporpamm. f[lo
MOAEnbHbIM  aKkceneporpammam  panee  paccuuTbhiBaloTCA
«cpeaHeKkBagpaTudHas» N «NpSMOYronbHaa» ANUTENbHOCTH, a
TaKke anutenbHocTu 7,5 (N0 AnTtukaesy) u Ty, (N0 TpudyHaky) n
onpepensaioTca KoadduuveHTbl nepexoga oT «cpeaHeksagpa-
TUMHOU» ANUTENbHOCTU K ANUTENbHOCTAM B ApPYyrux onpe-
geneHusx. Orubaoume chabbix 3eMNETPACEHUIA UMEIOT TaioKe W
CaMOCTOfITENbHbLIA UHTEPEC KaK bopMa UMNyNbCa pacCesiHHbIX
BOMH B peanbHO# cpeae.

CornacHo onpeaeneHnio  «CpenHeKBagpaTudHOU»  anu-
TenbHOCTW, npu pacvete T Tpebyerca uHTerpuposaHue

«XBOCTa» 3anucu (koabl) C Becom . ITO nNpuBOAUT K
CYLLIeCTBEHHOW 3aBUCUMOCTU pesynbTaTa OT CryYanHbiXx BbiOpo-
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COB B Koe, UTO HexenartenbHo. YTobbl yeTpaHuTb aToT adhdekT,
Uenecoodbpa3Ho OTcedb Kogy OT rpynnbl  MPAMbIX  BOMH.
Haunbornee npocton meroa, npennoxedHoin Paytuan T.I. (1981),
B KOTOPOM CHUATAETCH, UTO KO[la HauUHAEeTCA npu ¢ =t; + k- (I, — tp).

3HayeHne KoadpdpuumeHTa k=2, Obno onpegeneHo no
HacCbILEeHNIO pocTa 3HavYeHsun T, ., C POCTOM k.

CyLleCcTBeHHbIA BKNaA B 3aNvUCb U TEM CaMbiM B pe3ynbTaT
pacyeTa «cpeaHeKkBaapaTtuiHOW» ANUTENMbHOCTN COOTBETCTBEH-

HO BHOCUT Taloke MUKpoCeUCMUYEeCKMn LUyM. Xapakrep
MCKaXKeHUN - QUKTUBHOE YyBenuyeHne Tgm 3aBUCUMOCTL

napameTpa 7Tgm OT R MOXHO annpoKCUMUPOBaATb JSMHEUHOW
Mogenblo Bupa: Ig Toxm = a + b Ig R , OTAENbHO ANA KaXOon
KOMMOHEHTbI Y KaXX40ro YacToTHOro MHTEpBana.

[Mpw NOCTPOEHUM cpenHux ormbaowmx  AonycKaeTcH
npegnonoXxeHune, 4YtTo dgopma orubawwen crabunbHa, TO eCcTb
HopmMmuposaHHas yHkuua orubatowuen umeet Bua F(t/Term), ¥
F(x) opnHakoBa Ans Bcex paccrosiHuin. C paccTosiHUeM MEHAETCS
TONMbKO MaclwTad BpeMeHW, 3afaBaeMbil ANUTENBHOCTBIO T¢rm.

Takoe npegcrasneHue no3BonaeT onpeanenutb ornballyo no
Bbibopke Hebonblioro obbvema Kak cpegHee HOPMWUPOBAHHbIX
orndoarwunx, NnpuBeaeHHbIX K eUHOMY PaCCTOAHUIO.




[lpunoxeHue 3

(cnipaeoyHoe)

K PYKOBOZACTBY

«OnpepeneHue

NCXOAHBLIX CEUCMUYECKNX KorebaHni
rpyHTa Ans NPOeKTHbIX OCHOBY

OLIEHKA U TEHEPALINA PACYETHbIX CEMCMUYECKUX
BO3AENCTBUA METOIOM, UCMOJb3YIOLUM
CTAHOAPTHbIE CNEKTPbI

EonHuvHaa akcerneporpamma ¢ TOMHO 3aaHHbIM CMEKTPOM
peakuun MOXeT reHepupoBaTtbecst ¢ yyeTom {17]. EcTb MmeToA
reHepauun pacyeTHON aKceneporpamMmbl, CMNEKTP peakumu
KoTopon SA(7T,¢ =0,05) no popme COOTBETCTBYET KPUBOW AUHA-
Mudeckoro koadpgpuuueHta B gencteyiowem CHull 11-7-81 [4].
Akceneporpammbl MOTryT ObiTb 3anucaHbl B BUAE:

al(t)= A(:)i1 B, sin(wt+9¢), (3.1)

rae A(t) - ornbaiowiasn, a pasosbie Yrnbi ¢ NPEACTaBNRIOT cobon
paBHOMEPHO pacnpeneneHHble B uWHTepBane oT 0 Ao 2n
cnyyalHbie BenuuuHel. LLar no vyactote 4w onpegenseTrcs w3
YCNOBUSA rMagKocTy cnekrpa peakuuu Kak (o-wi.1) /w1 = 0,00347.
Pacuerbl npoBoARATCA B UHTepBane nepuoaos oT 0,05 oo 3 c. B
Kadyectse nepBoro npubnumxkeHms Ana Bi; UCNONb3YIOTCK

3HaYeHWs, HENoCpeaACTBEHHO B3ATble C 3afgaHHOW KpuBow A(T)
ONA  COOTBETCTBYHOLWMX 3Ha4YeHUh dactoT o Cheaywouwee
npubnmxeHune:

B,=8,2Y)  (3.2)
| B (T)

rae A(T) - kpusbie CHulla p,(7) - Kpusas, nonydyeHHaa npwu
NepBoM LLare urepaumi.

HyXXHass TOYHOCTb COBRaAEHUS pPacHeTHOro cnekrpa C
3afjaHHbIM nonydaeTca nocne psiga utepauun. [lpumeHeHue
nporpaMmmMmbl Ha MNpakTUKeE MnoKasano, 4YTo OTMUYUA pacyeTHOoro
cnexTpa oT 3a4aHHoro Ha nepuopax T > 0,05¢c moryT gocruraTh
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15% nocne 10 wutepaumn. B KopoTkonepuogHo obnactu
BCNEACTBUE HaNU4MA cucTtemMaTuydeckmx owmnboKk ypoBeHb
pacyeTHON Kpusou S{(7) Ha nepuwogax T — 0 He goxoauT Bo
3HadeHus A T=0) = 1. OgHaKo 61IM30CTb pacyeTHbIX U 3afaHHbIX

KPUBbIX B WHXEHEPHOM WHTepBane nepuoAoB [OMNycKaeT
NpaKkTUYECKYHO MPUMEHUMOCTb MeToAa.

[Ana nepexoga ot 6asoBow akceneporpammbl a,(7) K pac-
YEeTHOWN 3HaYEHUA a,(r) cCnegyeT YMHOXUTb Ha KO3 ULMEHT X:

K= A , a,(D=ay(OK . (3.3)

My,

CornacHo CHulla, K npuHumaetcs pasHbim 0,1; 0,2; 0,4
ANA pacyeTHon cencMmudHocTn 7, 8, 9 6annoB COOTBETCTBEHHO:

0,12 < Ky < 1 yyuTbiBAET AoOnNyckaeMblie MNOBpPEXAESHUA

COOpPYXEHWH;
0,85 < my < 1,15 yuuThiBaeT NOBTOPAEMOCTL PaCHETHbIX

3eMneTpsacCeHun.

Bblibop pacdeTHbIX CReKTpanbHbIX KPUBbIX, YPOBHS
YCKOPEeHU U NUTenbHOCTW KonebaWun cnepgyeTr npoBoguTb C
y4eToM Heobxoaumoi obecnedeHHOCTH (CTeneHn pucka).



lMpunoxerue 4

(cripaeoyHoe)

K PYKOBOACTBY

«OnpeageneHue

MCXOAHbIX CencMnieckux konebaHum
rpyHTa ONSa NPOEKTHbIX OCHOB»

ONPEAENEHUE BAIUIBHOCTU MNNOLLALOKM ONA
ECTECTBEHHbLIX U TEXHOMEHHO-USMEHEHHbIX
yCJioBMu

1. bannbHOCTL onpeaenaeTc  MakKpoCEeNCMUYECKOW
NHTEHCUBHOCTbLIO / B 6annax wkanb MSK - 64.

2. Tlpn oueHke I WCNONb3YIOTCH  pPEruoHanbHbie

COOTHOLLEHNA Mexnay I, MarHuTyaon M U paccToaHuem Ao ovara
r. OueHkn 7 No 3SMNUPUYECKMM COOTHOLUEHUSM OTHOCATCH K
6a3oBoMy (3TanoOHHOMY) rpyHTY. MHTEHCUBHOCTL / OLIEHUBAETCA

no popmyne:

I=15M-ylgr+c, (4.1)
rae » c¢ - KOoahduuueHTbl, Xapakrepusyioujne  3sartyxaHue
6annbHOCTM B 3aBUCUMOCTU OT HanpaBneHust CeucMUuYecKoro

nsnydyeHus. [ns HanpasneHust BKPECT CTPYKTYP v = - 3,9 - 4,2,
¢ =3,5-44 (B 3aBUCUMOCTU OT pernoHanbHbiXx 0CobeHHoCTEN);

AN Hanpasnewus saonb cTpykryp y=-3,0-3,4; ¢c = 2,5 - 3,3.
Onsa cpeaHux pekoMeHgyeTcs npuuumaTtb y= - 3,5, ¢ = 3,0.
na M= 4,756 - 7,5 n r < 150 KM MOXHO UCNONb30BaTH

dopmyny:
[=(0,0075 M-0,08) r+ 1,35 M. (4.2)

3. NA3MeHeHue WHTEHCUBHOCTHM A4l 3a cYeT rvapo-
reosiorMdeckux ycrnosun oueHMBaeTcs no popmyne:

Al =1,671g(pV, / o)+ Ye ™™, (4.3)

rAe p- NNOTHOCTb FPYHTA;
V- CKOPOCTb pacnpocTpaHeHusi BONHbl CABUra;

57



pVo W p,V, - cencMuyeckue Xecrtkoctm atanoHHoro (0) w

uccneayemoro (i) rpyHTa;
h - rnybuHa 3aneraHnU| ypoBHA MPYHTOBLIX BOA;
Y - K03thPUUNEHT, Y4UTBIBAIOLLWIA €70 BIUsHUe.

4. [lpupalieHue UHTEHCUBHOCTU C Yy4yeTOM pe3oHaHca
onpenenseTca no opmyne:

Al =3321g(p¥,/ pV) +Ye ™™ (4.4)
MMpu 3TOM crneayeTr nNpuUHMUMaTh BO BHUMaHWe, U4TO

npupawieHue 3a CYEeT pes3oHaHCa AOSMKHO Y4YUTbIBaTbCA L4119
COOPY)XEHUW, UMeloWux cobCTBEHHble YacToTbl, Onuskue K

DEe30HaHCHOW YacToTe.

5. PexomeHayeTcs OUEeHKY pe3oHaHCHOro nepuoja
koriebaHu rpyHTOBOM TONLWM NPOBOAUTL NO (bopmyne:

Tpe3 = 4H/(VS*(2n - 1)): (45)

rae Toe; - PE30HaHCHbIXM nepuon KonedaHu rpyHTOBOW TOMLLW,
Vs - CKOPOCTb pacnpocTpaHeHusa nonepevHbiX (CABUroBbIX)

CeCMUYECKUX BOJTH, n-cbopMa KonedbaHui.
6. Pe3aoHaHCHbIW nepuoj cnekrpa:

g T(Y)=1g T(X) + 0,1

MOXeT ObITb BbiYUCIEH NO PopMyne:

lg T, =0,15M+0,251gR+C, +C, £0,2, (4.6)

rae R - rmnoueHTpanbHoe paccrtoaHue,
C4 - KO3hDULMNEHT, KOTOPLIA 3aBUCUT OT TuUna gedopmauum

B rPpyHTE.
Ox paseH:

ans 83bpocos C,=-0,10;
ans s3bpoco-casuUros C, = -0,05;
ANA CABWUIoB C;=0,0;
aAns ¢cb6poco-caBUros C;=0,05;
ana cbpocos C,=0,10;
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C> — KO3(pPULUEHT, onpeaensioimn BrUAHUE MECTHbIX
YCNOBUNA.

OH paseH: (-1,9) - ans yckopernun u (-1,5) - Ans cCKOpocTen.
3HaueHuna lg T, onpeaensioTca 3MMUPUYECKUM UNN

pacyeTHbIM MyTeM,; yuYuTbiBas MOrpelHoCTb onpeaeneHua aToun
BenuuuHbl (0,2 en. nor.), pacyeTsb! crneayeTt Npou3BoaUTL U ANSA
3Ha4YeHUN Ha rpaHuuax poseputenbHoro uHrepsana. Ana MP3
MOXHO NPUHATb 3HadyeHue 7, paBHoe nepuoay CcoOCTBEHHbIX

konebaHuih cCoopyxeHus.




[lpunoxerue 5

(cnpasoyHoe)

K PYKOBOACTBY

«OnpegenexHune

MCXOAHBIX cercMuieckux konebaHun
rPyHTa ANS NPOEKTHbIX OCHOBY

3KCMPECC-METOJ] OLIEHKW KONIMYECTBEHHbBIX
XAPAKTEPWUCTUK CEUCMUYECKNX KONEBAHWUA MPYHTA
3AJAHHOWN BEPOSITHOCTU MPEBBILLIEHUS

1.  WcxoaHble paHHble AnA  nNpoBeaeHUs  3Kenpecc
OLIeHOK;

1.1. PesynbTaThl 00LWEro cencMnYeckoro panoHMpoBaHuA
Tepputopun Poccuu, ycraHaBnuBatloLwero MHTEHCUBHOCTb COTPA-
CeHUA B pavoHe CTpouTenbCTBa B Dannax U cpefHuu nepuoa
NOBTOPEHUA COTPACEHUN;

1.2. [daHHble wuccnegoBaHnM no YTOYHEHUIO CEeUCMO-
TEKTOHUYECKUX YCNQOBUA TeppuTopun nepcnekTusHoOro CTpPOU-
TenbctBa unu OCP, ycraHaBnusaiowWMX MECTOMNONOXEHNE U
rmyOuHy o4aroB BO3MOXHbIX 3eMNEeTPACeHUW, WX MarHuTyay,
NOBTOPAEMOCTb ¥ MUHUMAaNbHOE 3NULIeHTPaNbHOe PpacCTORHUE;

1.3. PesynbTaTbhl cecMudeckoro MuKpopanoHupoBaHuA
nnowagku, onpeaensaioumx pe3soHaHcHble CBOUCTBA €e MPYHTOB,
npupaLleHna WHTEHCUBHOCTM U amnnutyabl  KonebaHuy,
CKOPOCTU pacnpocTpaHeHna nonepeyHbiX CEUCMUYECKNX BOJH;

1.4. BblOOpKM MaKkCUManbHbIX YCKOpeHu KonebaHuw
rPyHTa Npu 3eMneTpsaceHnax sagaHHOU UHTEHCUBHOCTU;

1.5. QuHamuueckue u cnekTpanbHble 0COOEHHOCTN akcerie-
porpaMM CUnbHbIX 3eMNEeTPACEHUA U UX CNEKTPOB peakuyun B

3aBMCUMOCTIN OT NapaMeTpoB oyara 3eMneTpaceHns (MarHutyna
M), 3anNUUEHTPanbHOro PacCTostHUA 4 U FPYHTOBBIX YCNOBUW B

NYHKTE perucrpaLn.
2. Pacuet ceilcmuueckux konebaHui rpyHTa.

HenocpeacrseHHoe  conocTaBneHwe  akceneporpamm
pasnnYHbIX 3eMneTpsiceHnit Ypes3BbiYyanHO TPyAHO, NO3ITOMY
BONPOCbHI NpPorHoza ypoBHR! WU (POpPMbl  CEUCMWYECKOro
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BO3AEUCTBUA 3afaHHOW BEPOATHOCTU MPEBbLILLEHUR paccMaT-
PBAETCA MPUMEHUTENBHO K CneKTpamM peakLu rpyHTa.

NpeuMyLllecTso 3TOr0 NoAxXoAa 3aKouvaeTCHd B BO3MOX-
HOCTU Ka4YeCTBEHHOr0 U KOMUYECTBEHHOro COnocTaBneHus
NPOrHO3HLIX U HOPMATUBHBIX CEUCMUYECKNX BO3OEUCTBUMA.

2.1. HopmaTusHoe cencmmyeckoe BO3gencTeue
S (T), yYuTbiBaemMoe npu pacyete CeUCMOCTOUKOCTU 34aHuiA W

COOPYXEHUN No CneKTpanbHO-AUHaAMUYECKON Teopuu, onpeaens-
eTcs no popmyne:

S.:(T) =a,; p(T), (51 )

rae T - neprop cobcTBeHHbIX konebaHu 3AaHUA N COOPYXEHUN;

a,- HOPMaTUBHOE YyCKOpeHue, B[(T)- Ko3adPUuMeHT ANHaMU-
YHOCTW.

2.2. YpoBeHb HOPMATUBHOMO CEACMUYECKOr0o BO3OENCTBUS

S (1) onpefenseTcd HOPMaTMBHbIM  yCKOpeHueM KoneGaHui
rpyHTa, 0,1; 0,2 n 0,4g npu pacyeTHon CenCMUYHOCTU NNOWaaKN
cooTBeTCTBEHHO 7, 8 U 9 Hannos. Bnuaxwe noBTOPAEMOCTH

COTPACEHMW B HOPMaxX YacTUYHO YYUTbIBAETCA KO3 DdULIN-
EHTOM 1p.

2.3. Popma HOPMATUBHOIMO CEUCMUYECKOro BO3LENCTBUS
3afjlaeTcs KpuBoKn KoadpdpuuureHTa aAuHamuyHoCTU A7), KoTopas
HE 3aBUCUT OT MHTEHCUBHOCTU 3eMNEeTPACeHUA U NONHOCTbIO
onpegensaeTca TUNOM NPYHTOBbIX YCIOBUW.

YcTaHOBNEHHbIE C Y4YeToM cooTHoweHua (5.1) Hopma-
TUBHbIE CeCMUYECKMe Bo3aencTeust bnumskn K cpeaHnMm 1 MoryT
3HAUUTENbHO OTNUYATBCA OT CMEKTPOB peakuun peanbHbIX
akceneporpamm. 310 oTnuymMe obycnoeneHo:. pasHuUen pearsib-
HbIX ® HOPMAaTUBHbLIX YPOBHEK YCKOpPEHUU Npu 3emMneTpsceHun
3afaHHOW WHTEHCUBHOCTU, OTNUYMEM oOpauHaT npuBeaeHHbIX
CMEeKTPOB peakuun peanbHbiX 3eMNeTPACeHWiA OT HOpMaTUBHOW

KpBOW Ko3ghdpuumeHTa AuHaMuUuHoCT A7) BEpoATHOCTL P

NPeBbLILIEHN HOPMaTUBHOMO YCKOPEHUR aoJ pearibHbiM ap; NPW
3eMneTpAcCeHUN 3aaHHOU UHTEHCUBHOCTHY J~ 0,35; BEPOATHOCTD

61



Pz NPEBbILLEHNA  YPOBHA KpuBon KoadbbuumeHTa AuHaAMU-

yHocTU A(T) ypoBHEM NpuUBEAEHHOro cnextpa peakuvn |S,(7)|
peanibHOro semseTpaceHusa npumepHo pasHa 0,5.

2.4 [fonHas BEpPOATHOCTb P— npesblLUEeHNA
HOPMaTUBHOTO CEeWCMWUYECKOro BO3AEACTBUA  NpU 3a[aHHON
BEpOATHOCTN P; 3eMMNeTPACEHUA WHTEHCUBHOCTLIO J B MEPBOM
npubnunxeHun MoxeT BbITb oLeHeHa no dhopmyne:

%E=PJ-PE}-%. (5.2)
2.5. OueHuTb TropoBYI0 BEPOSiTHOCTL P,; MOXHO nNo

cpegHeMy nepwogy NOBTOPEHUA  COTPACEHUMA  3a4aHHOM
WHTEeHCUBHOCTU T, Npeanonaras, 4YTo xapakrep pacnpepeneHus

3eMIETPACEHUIA BO BpeMeHU NogquHseTcs 3akoHy MyaccoHa:

P;=1-exp(-1/T)) . (5.3)

Mpu pocratouHo Oonblumx 3HauYeHuax 7, BMECTO
COOTHOWEHUs (5.3) MOXHO uUcnonb3osaTtb ©Oonee npocroe

COOTHOLLEeHWe.
P, =1/T,.

B cny4yae HeobxoaumocTu yyeTta cpoka cnyxbbl obbekTa
dopmyny (5.3) MOXHO nNpeacTasuTb B BUAE:

P;=1-exp(-t/T).

2.6. BepoaTHOCTU npeebilleHUA HOPMAaTUBHbLIX CEUCMMU-
YeCcKnX BO3OeUCTBUN AN 30H BO3HUKHOBEHUS 3eMNETPACEeHUN C
nepuoaom noestopeHusa cotpsacennnt 1 pas 8 100, 1000 n 10000
FleT COOTBETCTBEHHO paBHbI:

p100 _y75.1073; p1000 _175.1074. p19900 _ 75,105 .
Sa(T) Sa(T) Sa(T) -

BbiunCcneHHbI ypoBeHb BEPOATHOCTU NpEBbilLEHUA HOPpMa-

TUBHbIX CEUCMUYECKUX BO3AESUCTBUUA HUXKE YPOBHA BEPOATHOCTH

NPOEeKTHOINo 3eMneTpsaceHunsa, couamepum C YypoBHEM Bepo-

ATHOCTU MAaKCUMAanbHOro pacveTHOro 3eMneTpaAceHus u npe-
BOCXOAUT KOHTPOSbHbIA ypOBEHb BEPOATHOCTU CODOBITUN Py y 6.
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2.7. [ins onpeaeneHuss ypoBHS pacyeTHbIX CEeNCMUYECKnX

Boaneﬁmﬁswﬁ, BEPOATHOCTb NPEeBbILLEHNA KOTOpbiX OypeT
Pyye< 107 rog”, yuutbiBatotes:

e CUNbHEUwWwwe 3eMneTpsaceHus bonee penKkon
NMOBTOPASMOCTH;

e POCT YPOBHA pacCHeTHbIX YCKOpeHMﬁ no CpaBHEeHWO C
HOPMaTUBHbLIMU,

e 00606LieHHbIe KpUBbIE NPUBEAEHHBIX CNEKTPOB peakuuu,
NPeBbILLAoLWMNX YPOBEHb HOPMATUBHbIX KpUBbIX B(T) -

2.8. Mexagy YypOBHAMWU MaKCUManbHbIX YCKOPEHUNA
konebaHun rpyHTa ap;, BEPOATHOCTBIO NpPEBbLILLUEHUS 3TOro

YCKOPEHUA P W HOPMAaTMBHbLIM PacyeTHbIM YCKOPEHUEM a; NpW

3afaHHOW WHTEHCUBHOCTU 3eMNEeTPACeHUAa J CyLlecTByeT KOop-
penauuoHHas 3asucumocTb [30] B Buae:

a,, = a,[0,54 - 0,63log(~log(1 - P5))] (5.4)

rae BblpaXxeHue B KBaapaTHbIX CKobkax - Ko3pULNEHT
besonacHoCTU Kpe,, OOEcneuuBaloWnii nepexon OT HOpMa-

TUBHOIO CENCMUYECKOro BO3LBEWCTBUA aj K BO3AENCTBUIO

apy 38AaHHOW BEPOATHOCTU NpesbleHus £ ;.

2.9. 3HaveHua koadhduymenta OesonacHOCTU  Kies,
obecneunBaoume 3agaHHbii YPOBEHb BEPOATHOCTU NpeBbllue-
HUSA CeNCMUYECKOro BO3OEUCTBUSA, AaHbl B Tadbn. 5.1, rae
npuBefeHbl 3HaYeHUA Kges ANA P- = Py o= 107°NpU Py = 0,5 Ans
pPa3fiNYHbLIX MEepUofOB NOBTOPEHUA COTPACEHUMA T, U CPOKOB
crny0Obt oObeKTa ¢,

2.10. OueHKka ¢opMbl CNeKTpoB peakuun rpyHTa Ans
KOHKPETHbIX CEUCMOTEKTOHUYECKUX W UHXXEHEePHO-TeoNnorndecknx
yCNoBu NPOU3BOANTCA C YYETOM:

e CMNEKTPOB peakunn aHanoroBbiX axkceneporpamm,
pekoMeHAOoBaHHbIX ANA pa3nuyHbiX 30H CEMCMUYHOCTH
Tepputopum [31];

e CHNEKTPOB peakunn KanupopHUACKUX U Opyrux
3eMneTpaceHuu.
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Tabnuya 5.1

3HauveHus koapduuneHTos besonacHoOCTH

3HaveHUs K ge; ANA Py o= 10 * rog”"

npy B,~ 0,5

1000 | 4.4

+ B ckobkax npusefeHbl 3Ha4YeHUA Kp.;, BblMUCMEHHbIE ANS
BEPOATHOCTYU MNpeBbIlEHNa P.- =10~ ANs nepuoaa NOBTOPEHUS

cotpsacennin 1 pas B 100, 1000 n 4545 ner.

!

YpoBeHb MaKCUManbHOW peakunMu nUHEenWHbIX OCLMn-

naropoB B obnactu HU3kux yactot (mMeHee 4 'y) - ornbawowas
Soea(1,0) CNEKTPOB  peakLun peanbHbIX  3eMeTPACEHUN,

HOPMUPOBaAHHbBIX Ha MaKCuMalibHOE YCKOpeHWe TrpyHTa Amax
(puc. 5.1) [32]:

Soca (T0,6) = 2,55 K4 |T,, (5.5)
rae Ks=8/(6+ 3,3) + 0,4.

2.11. BbibopouHble OUEHKM cpeaHux KoadpdPuUreHToB
AVHAMUYHOCTU U CTaHAAPTHbLIX OTKIMOHEHWW, BbINOSIHEHHDbIE ANA
Pa3NIMYHbIX 3HaYE€HWA CODOCTBEHHbLIX NEpPUONOB JUHEWHbIX

ocumnnaATopoB B AuanasoHe nepuogos 0,2-4 ¢, no3sonunu
YCTAHOBUTD;

e YMeHblleHNe cpegHero 3HadYeHua  KoadpdpuumeHTa
ANHAMUYHOCTW C pPOCTOM COBCTBEHHOro nepuoaa
NUHEWHOro ocCLMNNATOPA,;

e 33BUCUMOCTb CTaHOapPTHOrO  OTKNOHEeHWs o OT
cobcTBEeHHOro nepuoaa nuHelHoro ocuunnsaTopa Tp U

CpeAHero 3HaueHus KoadduUMeHTa AUHAMUYHOCTH |§|
ANAa 3aTtyxaHus 5%-Horo KpuTU4ECKoro B Buae:

o= (034+037,)[Sa|. (5.6)

64



Puc. 5.1. Kosddbmmenitel pHHAMMIHOCTA THHeHHEIX
OCUMIUIATOPOB NpH 3aTyXaHHH &, PABHOM 5%

] — maxcumansHuth; 2, 3 U 4 — HOpMATHBHbBIC JUIA
IPYHTOB COOTBETCTBEHHO I 11 w1l xareropmu no
coiCMMYECK MM CBOHCTBSM; J — CTAHHAPTHAA KPHBad
CIIEKTPS peaKUHM, PeKOMEHIyeMOTro MAT'ATI gnsaA
rOpH3OHTANTBHON COCTA RIAIOMIEH xoneGanuit; 6 —
cpefiee 3HAdYeHHe KO3PDHIHEHTOB HHIMHUHOCTH,
OlleHeNHOE N0 IKCTPEeMAIBHBIM 3HAUCHHAM U CTaH"
[APTHOMY OTKJIOHEHHIO
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2.12. 3Havennna cpepHuUXx KO3 MULMEHTOB ANHAMUYHOCTU
Ana auwanasodHa nepuonos 0,2-4 ¢ npuBefeHbl Ha puc.5.1
(kpuBas 6) U yaOBNEeTBOPUTENIbHO COrNacyHTCA C HOPMaTUBHbIMIA
KpusbiMU KoadppuymeHTa guHamudHocTin A(T) ana rpyHToB |, | n
lll kKaTeropuii no cencmuyeckum ceovcream (Kpusbie 2, 3 U 4 Ha
puc. 5.1 cooTBeTCTBEHHO). Ha 3TOM Xe pPUCYHKe npuBepeHa
CTaHgapTHaa KpuBasa HOPMUPOBAHHOIO Ha MaKCUManbHoOEe
YCKOpE€HUEe rpyHTa cCrnekrtpa peakyuu (kpusaa 5), pekomeH-
posaHHoro MAI'ATO ans ropusoHTanbHOMW COCTaBNAOLIEN Npy
3aTtyxaHuu, 5% [2].

2.13. Kpusyio oboOLleHHOro cnekrpa peakuuu rpyHta B
3aBMCUMOCTU OT XapaKTepHoro nepuoaa 7,,, MOXHO 3anucaTb B

suge [33]:

Sa) = exp| - (dlog——)? | , (5.7)

_ max _

roe T;- nepuoa konedaHumn rpyHTa; d - nokasaTesnb 3aTyxXaHus.

2.14. BninaHue CKOpPOCTU pacrnpocTpaHeHUs nonepeYHbIX
CeCMmYecknx BONMH ¥V, M/C, Ha rnokasaTenb 3aTyxaHus

oLUeHunBaeTca no dopmyrne:
d ~-0,2+08logV; . (5.8)

2.15. [1nAa oueHku popmbl 0600LWEHHOTO CnekTpa peakLuun
rpyHTa ONA KOHKPETHbIX YCNoBUA HEODXoAMMO UMETL CBEAEHNUA O

XapakTepHoOM nepuoae cnektpa peakuumm 7., W CKOPOCTH

pacnpocTpaHeHuss nonepeyvHbiX CencMnYecKnx BOMH Ha
nnouwlagke.

2.16. XapakTepHbit nepuios, cnektpa peakumn [33] Thax
NONy4YaeTca no SMMUPUYECKoOn 3aBUCUMOCTU.

10g Tax(M,4,T,;) = 0,08M + 0,16log 4+ logy/T,, -1, (5.9)

rae : Tpes - PE30OHaHCHBIA Nepuof konebaHui rpyHTa nnowaaxu,
onpeacenaeTCHa IKCNEPUMEHTANBHO N PACUHCTOM.

Tpe3= 4 h/V,g" (510)

roe A - MOWHOCTb cnog, (M), Vs - CKOPOCTb pacrnpocTpaHeHus
nonepevHbIX CeUCMUYECKUX BOSH, M/C.
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2.17. YpoBeHb NpPOrHO3NpyeMoro cnekrpa peaxuuu Stpa
onpeaenaeTcA 3HavyeHuem KoadduumeHTa 6e3onacHOCT K.,

MaKCUMarnbHbIM YCKOPEHMeM FpyHTa a,, YPOBHEM orubaiouleil
CneKTpoB So: a (7,5), yCTaHaBnuBaemMbiM ANSA XapaKTepHoOro
nepuoaa cnekTpa peakummn Tha (Npy T; = Tpax) N0 opmyne (5.5),
n koappuuneHTom ocnadbnenna Kz, yYUTbIBaAOLMM pasHULY B
ypPOBHE CMNEKTPOB S,(7) peakuum XeCTKUX pbiIXnbiX FPYHTOB fpU

O[JUHAKOBbIX XapaKTepPHbIX Nepuogax:

Snﬁla:KﬁegE:SOaa Wsé)Kﬂcﬂ .'STa: (51 1)

rae Koep = -1,7 + 0,9 log Vs npu 100 M/c < ¥V < 1000 m/c.

[pun Vs> 1000 m/c Koen= 1, a npn Vo< 100 M/ic Ky, = 0,1.

2.18. CpefHemakcyMarbHble YCKOPEHUS IPYHTa a,, cM/c2,
npyu 3eMneTpsaceHun 3a4aHHOW WHTEeHCUBHOCTM J MOryT ObiTb

oueHeHbl o copmyne [31] :

a,=0,8 2 npn0,1c<T<0,5¢; (5.12)
— 04

aJ=—]T-2J nn05c<T<15¢c. (5.13)

2.19. CpepHemakcumanbHOE€ YCKOPEHUE nNpakTUYECKH

coBnagaetT C HOPMAaTUBHLIM pacqYeTHbIM YCKOpPEeHUeM Ipw
3emneTpaceHun 3agaHHon nHteHcusHoctTn J npu 0,1 ¢ < 7; < 0,5c¢.

2.20. VIHTEeHCUBHOCTL 3emneTpaceHus J npu U3BECTHbIX
napameTpax odara (marHuTyga M, rnybuHa ouvara H) W

AMULIEHTPANbHOM pPacCcTosHUKU 4, KO3(PUUNEHTaX YpaBHEHUS
MUKPOCENCMUYECKOTO NonAa a, b, ¢ N FPYHTOBBLIX YCNOBUAX HA

nnowjagke MOXHO OUeHUTb No dopmyne MakpoCeuCMUYEeCKoro
nons [19].



[IpunoxeHue 6

(cripasoyHoe)

K PYKOBOLCTBY

«OnpepeneHuye

MCXOAHbIX CENCMUYECKUX KorebaHun
PyHTa ANA NPOEKTHbIX OCHOB»

CrMMCOK UCTO4HHUKOB MHOOPMALIUU

[MHAD T-05-035-94 «YuyeT BHEWHUX BO34ENCTBUN
NMPUPOLAHOI0 N TEXHONEHHOro NPOUCXOXAEHNA HA SAEPHO- K
pagnaLMoOHHO ONacHbIe 0O bLeKThIY.

50-SG-S1 Pykosoacteo no  OesonacHoCTU.  «YdeT
3eMneTPACeHUA N CBA3aHHbLIX C HUMW ABNEHWA npu Bolibope
nnowaaok Ana atomMubix craHumny. MAITATO, 1981. 70 c.

Muxannoea H.H. [NporHo3 cencmudeckux Bo3gencreni npu
ydyete MeCTHbIX ycnoBuid. ABTopedrepaT gucceptaumm .
KaHg. ous.-maT. Hayk . MockBa, 1983, 24 c.
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[lpunoxernue 7

(cripasoyHoe)

K PYKOBOACTBY

«Onpegernexne

NCXOAHbIX CeCMUYecKux kornebaHui
rbyHTa Ans NPOeKTHbIX OCHOB»

NEPEYEHb MATEPUATOB NO rMYBUHHOMY
CTPOEHUIO 3EMHbBIX HEQIP

KoMmnnekr kapt No Teonorm4eckoMy CTPOEHUIO WU

busudyeckomy COCTOAHUIO Hepp - paspen 2 B
[eonornyeckom atnace Poccuu 1:10000000, M.- Crl6.,

1996.

KapTa - Oblyee ceicmuvyeckoe paltoHUpOBaHUE Tepputopun
Poccuitickon Pegepauun - OCP - 97, macwtad 1: 8000000.
CocraBneHa B O6bveanHEHHOM WHCTUTYTE (DU3NKKM 3eMNu
PAH 8 1997T.

KapTa akTuBHbIX pasnoMoB 3eMHoW Kopbl Poccun, macwitab
1:8000000. U3paHa B [ eonoruvyeckom uHcrutyte (I H) PAH

B 1996 r.

KapTa coBpeMeHHbIX BEPTUKANbHbLIX ABMKEHUA 3€MHOIR KOPbI
Tepputopun CCCP, macwrad 1: 5000000 M. T'YTK CCCP,

1998 r.

Kapta naHaluadros reoxXuMunyeckux YCroBun TeppuTopum
Poccun, macwtad 1. 4000000. UNsgaHa B WHcTUTyTE

reonormm PYAHbBIX MECTOPOXAEHUN, neTporpadun,
MuHepanoruu v reoxumun (UFEM) PAH B 1997 1

MaTepuanbl cencMmuyeckoro soHauposanma Hegp Poccuu no
reoTpasepcam. Pabota BbinonHena B Wuctutyte BHUW
[eopusnka u B8 [OC. ueHtpe TEOH  MwuHucTepcTBa

npupoaHbix pecypcos PO.
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MaTepuans! no ceucmocrparurpacdhuy. LinesuHrep A.E.
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1998. Pabota nposogunace 8 N AH PAH u B locueHTtpe
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