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JOIJATOK A
(00oB’sa3K0OBMI)

CIIUCKHA HACEJIEHHX ITYHKTIB YKPAiHH,. PO3TAINIOBAHHX
V CEACMIYHO HEBE3IEYHAX PAHOHAX

Y [oaTKy HaBeIeHO CIUCKH HAaCEIeHHX yHKTIB YKpaiHy, PO3TallloBaHUX y CEACMITHO Hebe3rneaH X
paifoHax i3 pO3paxyHKOBOIO CeiicMiuHOI0 iHTeHCHBHICTIO B 6anax mKam MSK-64 s cepeiHix IpyHTOBUX
yMOB i TpbOX piBHiB HeGesnexu: kaptu A, B, C. CelicmiunicTs y Ganax Al HaCeeHHX NMyHKTIiB YKpainy,
AKi He 3raflyl0Thed Y JaHOMY JJOJATKY, BU3HAYAI0ThCA Ge3ocepeIHbo 3a BKasaHumy kapramamu 3CP-2004 -

A,B,C.

Hasea Hacenexux nywkris | Kapti: 3CP-2004 |  Hassa Hacenewux nyHKTis Kaptu 3CP-2004
Ykpainu A B YKpaiuu B c
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JOJATOK b
(060B’s13K0BMiL)

KAPTH 3AT'AJIbHOT'O CEUCMIYHOI'O PANOHYBAHHS (3CP)
TEPATOPI YKPAIHI/I 3 BPI3KOIO KAPT
ABTOHOMHOI PECIIYBJIKH KPHUM I OJIECBKOI OBJIACTI

- JloiaToK MICTHTB KapTH 3arajbHOTO ceficMigHoro paiionysanns (3CP) TepuTOpii YKpaiHu 3 Bpiskoro
kapT ABTOHOMHOI Pecry6tixa Kpum i Onecskoi o6nacri 3 neplo,ualvm TIOBTOPIOBAHOCTI OJMH pa3 NPOTATOM
500 poxis (xapra A), 1000 poxis (xapta B) Ta 5000 poxis (kapra C) ans cepemmix IpyHTOBHX YMOB 1
nmompnocn IIEPCBUIICHHSA PO3PaXyHKOBOI iHTeHCHBHOCTI mpotsiroM S50 pokis 10 %, 5% i 1% simmo-
BiJTHO.

Bpisku xapt 3CP tepuropii AP Kpum ta Onecpkoi o6nacTi, okpim kapt A, B, C, nomosnesi kapramu A0
AL CEPEHBOTO Iepiofly MOBTOProBaHOCTI 100 POKIiB 3 BIpOrifHICTIO MEPEBUIEHHS 3a/JaHWX iHTEHCHB-
HocTe# 39 % nporaroMm 50 pokis.
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JOJATOK B
(pexoMeHI0BaHMii)

PO3PAXYHOK IPOCTOPOBHUX MOJEJIEM BY{IBEJb I CIIOPY ]
CKJIAJHOI KOH®ITYPAIIL 3 YPAXYBAHHSM
HEPIBHOMIPHOT'O I10JISI KOJJUBAHDb IPYHTY

PexoMeHaallii JaHOro A0JaTka CTOCYIOTBCH 6yiBens mepeBaXHO MPAMOKYTHOI B wiani ¢opMH, B AKHX
y 3B’s3Ky 3 HasBHIiCTIO Jiadparm i OJATIMBICTIO AMCKIB MIKIIOBEPXOBUX MEPEKPHTTIE MOXIHBA IOABA
KPYTHHX i 3TMHATIBHHX y ILIaHi $hopM BIIaCHHX KOMMBaHb (pHC. B. D).

JTocmimKkeHHs POCTOPOBUX mopeseil 6y/iBenb pisHUX KOHCTPYKTHBHMX CXEM IOKA3yIOTh, IO Hal-

Gisp1 momMpeHi TAnY GopM 3a BUCOTORO Ta B ILIAH1 MOXKYThH 6yTH npe/icTaBIIeH] BKa3saHMMHU Ha pUCYHKY B.1.
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r 1 chopma 2 moﬁma \ — 3 chopma
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—_—

‘ IV | KapkacHa Gynisnia 3 giadparmamu
‘ Ha TOpLAX
-

3a NOBXWHOIO

PucyHok B.1 - Mepui Tpy Gopmu KonnsaHb 6yaisenb pPi3HWX KOHCTPYKTUBHUX CXEM
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Bu3sHaueHHs [POEKIil CEHCMITHUX CHI Sy; Ha HaNPSMOK j CefCMIYHOTO HABAHTAXCHHS Sy IPH i-iH
dopMi KoNMBaHb, IO Ai€ HA NIEMEHT Barok (J;, BifHECEHUH M0 ToukM k moxeni Oyaismi (muB. puc. 2.1
y po3nini 2), 3aifcHIoeThCA 32 GopMyIIoro:

S =kikakpQrU oBiMy » (B.1)

ne xoedinient ky, k,, k,,, a TakOX O, U, Ta B; BU3Ha9aoTCA BiAnoBiaHO A0 2.3.1 mux Hopm.

KoedinienTa popM 1, BUSHAYAIOTECA 32 ¢dopmyoro:

3 .
D0 > fiiUkicosUy;,Ug)
=1
Ny =U iy R (B.2)

3
20> Uk
=1 j=1

re Ug - NpoeKIlil mepeMilieHb TOYO0K k33 TPhOMa B3a€EMHO OPTOTOHAILHEMH HanpsiMkamu (j=1,2,3)
VISl i-rO TOHY BJIACHUX KOJIUBaHb,

fij — OPAMHATH IO KONHBAHb IPYHTY, AKI BU3HAYAIOTH 32 POpMyTIaMu:
— JIJIA TOPM30HTAIIBHOTO HANpPAMKY 1 ceficMiuHoi Aii (B310Bx% OymiBii)

fo =M, (A + M, (At)(l _ExL_k) + M4 (Af)cos2n ("Tk —%) ; (B.3)

— JUI TOPU3OHTAIBHOTO HATIPAMKY 2 ceficMignoi aii (monepek OyiBii)
S =M (A)+ M, (At)(l —%’L) + M, (At)cos2n (%‘ —%J ; (B.4)

fiz =1 [Mx(At)'*'Mz(At)( —gxz"—ﬂ (B.5)

ae M, (At), M,(Ar), M ;(At)—XBHIBOBI CIIEKTPaIbHi KOE(IIIEHTH, {0 BU3HAYAIOTHCA B 32JIEXKHOCTI
Bix At = L/ v 3rigso 3 rpadixamu Ha pucyHKY B.2 a6o 3a Tabnu-
nero B.1; ’
— NIBUJIKICTH NOUIMPEHH MTONIEPEeYHHX CEHCMIYHHUX XBHIIb Y IPYHTI (M/C); IpUAMAETHCA
3a JaHUMH MiKpoceHcMopaioHyBaHHs Maljanuuka abo 3a Tabauuero B.2;

X » Yy — TOPH3OHTAIBHEI KOOPHHATH TOUKH k, M;

u — CIIBBiJHOIICHHI MK MAKCHMATbHUMH IIPUCKOPEHHAMH IPYHTY MPU BEPTHKAIBHUX 1 ropu-

30HTaIbHUX KonuBaHHAX (U= 0,5...0,75);

L,B - — moBxuHa Ta mupuHa OyIiBIIi, M.

Pospaxynkosi rpadiku mis M ;(L/v), ocepenHeni 3a ancamOiusMu akceineporpam ceficMianoi ail
irreHcHBHIcTIO 7 i 8 6aniB, HaBeneHi Ha pUCYHKY B.2: M| — niua nocTynaibaux, M, — JUI1 KPYTHIBHUX,
M, — 111 3STMHATIBHUX Y IIJIaHi KOJMBaHb.

Cxema gii 6ibxy4oi ceficMiunoi XBuIIi Ha OYAIBII perynspHoro Tumy (kapkacHi OymiBii paMHoi KOH-
CTPYKTHBHOI CXEMH, JKHTIIOBI BEJIMKONAHENLHI, IIETIIAH], BETMKOOIOUH]) HaBeleHa Ha pUCYHKY B.3.

‘vs
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Tabnnus B.1 — XBuiisoBi cnextpanshi koedinientn M, (Ar), M, (At), M, (Af)

Liv, 0,000 0,010 0,020 0030 | 0040 | 005 | 0060 | 0,070
M, 1,180 i 130 1,080 0,920
| 0250 | 08380 | 0520 | 0620 | 0730 | 0820 | 0,880
| 0110 | 0220 [ 0350 [ 0450 | 0530 | 0620 | 0,680
0,110 0,120 0,130 0,140 0,150

0,830 0,800 0,770 0,750 0,730 0710 |

My 0,930 0,970 1,000 1,030 1,040 1,050 1,060 |
My 0750 | 0,820 1,110

Liv, 0,160 0,170 0,180 0,190 0,200 0220 | 0230 |

M, | 0635 | o627 |
M, 1,060 1,060 | 1080 | 1,059 1,056
M, 1,140 1,160 1,180 1,210 1,222 1,233 1,245
Llv, 0,240 0250 | 0260 | 0270 | 0280 | 0,29 0,300 0,310
M, 0,620 0,618 0,610 0,603 0,601 0,599 0,597 0,593
1,054 1,062 | 1,051 1,049 1,046 1,044 1,041 1,038
M, 1,251 1,256 1,268 | 1.260 1,263 1,266 1,269
Llv, 0,320 0330 | 0,340 0,350 0,360 0,370 0,380 0,390
M, 0,589 0,586 0,572 0,569 0,566
M, | 1,085 1,032 1,029 1,025 1,017 1,013 1,008
M 1,271 1,274 1,276 1,279 1,283 1,286 1,288

Tabmuns B.2 — [IIBBAKOCTI PO3NOBCIOKEHHS XBUIb Y TPYHTI

iBupkicrb xsunb v,

Kkm/c | Mepesaxarounii nepion Ty, ¢

lpaHith 3,4
BanHakuW, cnaHui, rHeicu (WinbHi) 2,0-2,66 0,1-0,15 N
NiwaHukn winbHi 1,217
BanHAkK, cnaHui, niwaHnku nopyLueHi 0,9-1,4 N
HanieckenbHi
Finew 1,4-1,7
Mepreni 1,1-1,5 01502
3ueMeHToBaHI nicku o 0,8-1,1
Benvkoynamkosi

lllebeHeBi Ta ranbKoBsi 0,8-1,2 _ 0,2-0,25
lpaBiiHi 3 kpUcTaniuHuUX nopin 0,7-1,1

Miwani ]
Micky rpaBenucTi Ta KpynHi 0,5-0,9
Tickn cepenHboOi KpynHOCTI 0,25-0,3
Micku Minki Ta nunyeari 0,4-0,7 r_

nuHuncTi
I nuHu 0,5-0,9
0,407 0,3-04
Cyrnuxkun npu e =1 i cynicku npu e=0.7 0,3-0,5

HacunHi

I'MUHUCTI (CynicKu, CYriMHKK) 0,4-0,9 —

Hacunni

0,1-0,3

0,5-0,8
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M

0.0 O
0 0.05 0.1 0.15 0.2 0.25 03 0.35 0.4

PucyHok B.2 ~ 3anexHocTicnekrpanbHux koediLlieHTIB Bi, cniBBiAHOLUSHHS JOBXUHW 6ynisni L oo weuakocTi ce-
CMIYHOT XBWUNI B FPYHTI V,; My — Ans NOCTynanbHuX, M, — ans KpYTHUX, Mg — ANA 3ruHaNbHNX Y nnaxi
KonMBeaHb 6yaisens abo crnopya

Hanpsamox
pyxy xsuni

D%

A

Hanpsmox \ly
pyxy xsuni

Hanpsmox q y

pyxy xsuni

a — NoCTyNafkHi KonueaHHA; 6 — 06epTanbHi KONMBAHHSA; B — 3rUHaNbHI Y MN1aHi KO/IMBaHHSA
PucyHok B.3 — Cxemu aji 6ixy4oi ceiCcMidHOl XBUAI 3aBA0BXKM A Ha 6yaiBni perynsapHoro Tuny
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JAOJATOK I
(pexoMengoBanmii)

MOJH®IKOBAHMI CHEKTPAJIGHUH METOJI (3 YPAXYBAHHSM KPYYEHHS).
PO3PAXYHKOBI MOJEJII CIIOPY I A1

I'.1'Y po3paxyHkax, Sk NpaBujI0, TOBUHHI BUKOPHCTOBYBATHCA PO3PaXyHKOBi MOJEIIi:

a) CHOPYZH, B TOMY YHCIIi PO3paxyHKOBi cratuani Moneni (PCM) i pO3paxyHKOBI JMHAMIYHI MoJei
(PAM);

6) pospaxynkoBa Mojens gii (PM/).

I".2 Po3paxyHKOBa CTaTH9Ha MOJIENE CIOPYIH € Ge3iHepUiliHOI0 IPYKHOIO CHCTeMOKo, cGOPMOBaHO0IO
3 Gy/b-SIKOTO THIy CKiHICHHMX €IEMEHTIB, sIKa MOEIIIOE XOPCTKICTh HECYIHX KOHCTPYKIi# CIIOpY/Iu.

Y 3arajbHOMY BMMNA/Ky BY3TH CKiHYCHHHX CIHEMEHTIB MOXYTh MaTH IIICTh CTYyNeHiB CBOGOXH: TpH
HepeMilleHHS Ta TP KYTH HOBOPOTY.

PCM cnyrye st BU3Ha49€HHS XapaKTePHUCTHK )KOPCTKOCTI CIIOPY M Ta 106y 10BH MaTpuli XOpCTKocTe#
(abo momatimBoCTi).

PozpaxyHkoBa IMHaMigHa MOJENH € NPYXHOI CHCTEMOIO, WO MICTHTh iHepwiiini eneMentH. PJIM
CITYTy€ JJIsl pO3B’A3aHHA 3329 JUHAMIKH CIIOPYIH.

Ilpu nepexoai Big npocroposux PCM no npoctoposux PJIM HajexuTs IparHyTH TOTO, Mo6 JHHa-
Mi4Hi Mozienti Gynu reoMeTpudHMM aHaztorom PCM. B 1150My BHIafKy MacH CKiHYeHHHX EJIEMEHTIB 3BO-
JATHCS KO BY3JIiB MOJEJT.

I'.3 Jina ciopyn pocToi reoMeTpuaHOi GOPMH 3 CHUMETPHUHNM PO3TAalIyBAHHAM MAcC i JKOPCTKOCTEH
3 HaHMEHIIMM PO3MipoM y Muiani He 6inbmre 30 M qOnmycKaeThcs BUKOpHCTaHEA cripomennx PCM Ta PIIM,
SKi ABJAIOTH COGO0 HEBaroMy BEPTHKATBHY (araToeleMeHTHY KOHCONb i3 30CEPEIKEHIMH MacaMH, po3-
TAIIOBAHUMH B PIBHAX NEPEeKpHUTTIB (pucyHok I'.1).

EneMeHTH KOHCOJI MOJEIIOIOTH IPHHAHATI BEPTHKaIbHI KOHCTPYKTMBHI CHCTeMHd OyIBIi: Kapkac,
Hiapparmu, HeCydi CTiHH a60 OrOpO/DKYBabHi KOHCTPYKIL, M0 6epyTh y4acTs y poboTi, TOLIO.

I'.4 Ceiicmiyna Z1is € BUNIAIKOBOIO He TLIBKH B Yaci, ase i y mpocTopi. Bora oBHHHA 6yTH BU3HAYEHA B
Tiif obmacti npocropy, B Akiil BusHauena PJIM cropynm.

[TapaMeTpamu, 10 BU3HAYAIOTH CEHCMIUHY Ail0, €:

— iHBapiaHTHa (He3aleXHa BiX Opi€HTalii B IPOCTOPi) iHTEHCHBHICTS BEKTOPIB ii;

- CIIEKTPaJILHUH CKIIAT;

— Opi€HTaNis BEKTOPIB Ail y IpoCTOpi.

IIpu po3paxyHKy cOpy MOXUIMBI [Ba CIIOCOOH BU3HAYEHHS IPOCTOPOBHX MOJENEH Hil:

- nudepenmifiorana PMJI, koii OKpeMo I KOXKHOI TOYKH IPYHTOBOI OCHOBH CHOPYAH 33Ja€ThCH
BEKTOp IICpEeMilliCHE;

~ inrerpanesHa PMJI, KOITH B MeXaX MacHBY IDYHTOBOi OCHOBH BHKOHAHO OCepenHeHHs i Horo pyx y
IPOCTOPI SIK €AMHOTO LIOro, BUSHAYCHO BEKTOPOM NPUCKOPEHHS NMOCTYNAILHOro HEPEMIIeHHS i
BEKTOPOM KYTOBOT'O IIPHCKOPEHHA poTarlii (06epTanHs).

IIpu pospaxyHkax 3a iHTErpabHOI MOJCIUIIO IIPUAMAETHCS HACTyIHA IpocTopoBa PM/L:

a) apaMeTpy il HanexaTh J0 Aeskoi o6nacti mpocropy ("'MacuBy") 3 TeOMCTPHUHAMHI PO3MIpaMH,
CYMIPHHMMH 3 PO3MipaMH CIOPYAH Y ILIaHi;

6) pyx "MacuBy" AK €IMHOTO LIJIOTO BU3HAYAETHCH ABOMA IHTETPATbHUMH XapPaKTePHCTHKAMH:

— BEKTOPOM IIPUCKOPEHHS IOCTYNANBHOTO pyxy X, =|X, (), 3E=1,2,3)
pyx 0 io

— BEKTOPOM KYTOBOT'O IIPUCKOPEHHs 06epTaHHs (poTaii) (:io =l ,.o(t)", (i=1,2,3)

B) IHTEHCHBHICTh KyTOBHX IIPHCKOPEHb POTALii IpUAMAaETC

QU

o

w=

=WX ’ (Myl) H] (rl)

.o

=

o
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PucyHok .1 - CnpollieHa po3paxyHKOBa CxemMa y BUrnsagi HeBaroMoi BepTukasibHoi 6aratoeneMeHTHO! KOHCOo

e w=2-10"2;6:102 91072 (M) ans rpymris BigmosizHo I, II i III xareropiit 3a ceficMiuHIME
BIIaCTHBOCTAMH 3TiHO 3 Tabiunero 1.1.
3HadeHHA ), BU3HAUAIOTHCA 3a rpadikamu Ha pucynky I'.2 a60 BU3Ha9aI0TECA 33 HOPMYIIOLO:
x =exp[Y(B -25)], Ir.2)
Je B — menmmit po3Mip criopyau y mnaHi;
y=-8.10%-4,8-1021-1,2-102(1/m™") pnarpynris I, I1i Il xareropiit Binmorinmo 1o Tabmmmi 1.1;
I') CHeKTpanbHUI CKIaj il BpaXOBYEThCS CIIEKTPOM PEAKIiid CIIOPYIH, XapaKTEPUCTUKH KO0 IpHi-
MAIOTHCA OJHAKOBUMH IS IIOCTYTIAIFHOTO Ta 06€pTaILHOIO pyXy "MacuBy";
I) OPUCKOPEHHA IOCTYNAJbHOTO Ta OOEPTAJBHOrO pyXy 3ajieXaTh BiJi T€OMETPHYHHX pO3MipiB
"MacuBy" Ta BpaXxOBYIOThCS BiATIOBITHO /10 BKa3iBok I°.6.
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1 25 - 50 75 100 B(m)

PucyHok I'.2 - Fpadik 3HayeHb

I'.5 3HaueHHs KPYTHIBHOTO CeHCMIYHOrO HABAHTaXEHHS (CCHCMIYHOTO MOMEHTY) M, 32 i-10 HopMoro
KOJIMBaHb Y T £ B j-My HampsAMKy BH3Ha4a€ThCs 32 GopMyIIoro:

My =kik,K 8053 4B,M; (r.3)
ae ki, ky, A, B; — Bimmosigso 1o 2.3.1;
g  — TIPHCKOPEHHS CHJIM TSDKIHHS,
Ty — KoedillieHT pOpMH KOMUBAHB U KPYTHIIBHOI CKIa/(0BOY, AKuit BH3HaUaeThes 32 .7
O, — MOMeHT iHepuii MacH k-0i TOUKH BiZHOCHO j-0i oci;

K, - xoeiwienT, mo BpaxoBye po3Mipy CIOPYAH Y IUIaHi.
I'.6 Koeiuienr K, Busnaqaethes 3a pucyHkom I'.3 a60 o64ucmoeTses 3a hopMmynoro:
K, =exp[a(B-25)], ' (T'.4)
e B 225 M — MeHmmii po3Mip ciopyaM y miasi;

a=-72-103,-1.102i-1,6-1072 (7! a1, 115 10X KaTeropii IpyHTIB 3a CeHCMIYHMMM BIIACTH-
BOCTSIMH.

0 25 50 75 100

PucyHok I".3 — Mpadik 3HaveHb KoediljeHTa K,
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I'.7 KoedimienTu Gopm xomuBans 1 ;. 1 T, 069uCIOIOTECA 32 popMynaMu:
Nk =X (® ) My Mg =0 (x ) My, I.5)
me X (x e )io g (x )- BIATIOBIHO NEPEMINLICHHA Ta KyTH NIOBOPOTY k-i (k= 1, 2,..., n) Macu B j-My
(=1, 2, 3) HanpsMmxy npu i-i ¢opmi KoNHBaHb;

n 3
2 Z{szijp (xjp ) +W(BIZO ot p (x ) Vs, }
=1 /=1
=2, (.6)
2 2
2 Z{Qva'p‘(xjp )+80 ;0 (x )}
p=1j=1
pe Z;, —cymapHe(3ypaxyBaHHAM IOCTYNATBHOTO PyXy Ta poTanii) nepeMileHHs p-1 MacH 3a HaIPAMKOM
J-1 KOOpIMHATH OCi IPH KOJIMBAHHAX 32 i-10 POPMOI0, sIKE BH3HAYAETHCS FK:

X“p(xjp)[v}w +W(B) xZPVao _x3pvﬁzo)} m-] =1;
sz B Xizp(xjp)[v‘i;w +W(B) x3pvﬁlo _xlpvﬁzo)} m-] =2’ ) (r7)
Xi3p(xjp)[v’?30 +W(B) xlpv‘—'iZO —xzpvﬁm)jl IIJI}I] =3,

CHMBOJIH, SIKi BU3HAYa}OTh PO3CTAHOBKY KOMIIOHCHTIB HACTYITHUM YHHOM:
1,2,3—-maj=1; 2,3, 1 -mmaj=2; 3,1,2 waj=3;
Xip (=1,2,3;p=1,2,..., n)— KOOpAUHATH p-0i Macy;
v oni Vi, G= l“, 2, 3) — HanpAMHI KOCHHYCH BEKTOpIB .IIpHCKOpCHHX HOCTYNAIBHOT'O PyXy Ta o6ep-
TaHHA IPYHTOBOI OCHOBH, 10 33/I0BOJIbHAIOTH HACTYITHI YMOBH HOPMYBAaHHS:

3 3

2 1 2
vy, =li2ve, =1 (T'.8)
7= j=1

CucreMa KOOPAMHAT, Y SIKill 3a/{al0TECA 3HAYCHHS X, MA€ [I0YATOK Ha PIBHi IOBEPXH 3€MJIi B TOUIII, IO
pO3TaNIoBaHa y CepeluHi KOHTYpa OIOPHOI CHCTEMH OyAiBili (HaNpHKIal, y HeHTpi Baru ii pyHIaMeHTHOT
IUTHTH).

Hanpom KOCHHYCH V on 1v d o BH3HAYAX0Th OPICHTALII0 BEKTOPIB CCUCMIYHOL 111 X o 10y ¥y IpoCTOPI1

Ta IPUAMAIOTECS B PO3PAXyHOK i3 yMOBH HalOinbII He6€3MIE€YHOTO A KOHKPETHOT KOHCTPYKIIT CIIOpYau
HanpsAMKy Jii.
I'.8 Jlnsa Bcix cnopya, KpiM yka3aHHX B 4.4 1,a) Tabmuni 2.2, po3paxyHKOBE 3HA9EHHS KPYTHILHOTO
CEHCMIYHOTO HaBaHTAXCHHA, IO NPUIIATac Ha CHOPYLY B TOULI & HAJIOXUTh BU3HAYATH 33 (HOPMYIIOH:
Li=K,Ly, T.9)

ne L, —3HayeHHs "CyMapHOIo MOMEHTY" B TOYIl kX CIIOPY/IH Bifl CHCTEMH KPYTHUIIBHUX CEMCMITHHX
HaBaHTaXXeHb (CeCMIYHMX MOMEHTIB), IO BU3HAYAIOTHCA BimoBiaHo 10 I'.5.
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JOJATOK J
(pexoMeH10BaANMIA)

3HAYEHHSA NEPEBAJKAIOYOI'O IIEPIOZY KOJIUBAHDL HEOJHOPITHMX
ITPYHTOBHX OCHOB, AKIIO XAPAKTEPHCTHKHY PI3HIX IIAPIB
MAJIO BIAPI3HAIOTBCS OAWH BI OJHOI'O

Ilpu pospaxynky cucTeMu cropyma — ¢yHZAMEHT — OCHOBA NEpiOA BIACHHUX KOIHBAHE FPYHTOBO{
TOBIII 32 BiZICYTHOCTi eKCIIEPHMEHTANBHIX JaHUX JOIYCKACTHCS BU3HAYATH 3a dbopmynamu:

n
Zpk[Hk +—1L£(sinﬂ —sinnhil—)]
T H

Ty=ag |kt L\ H = H )] o (L.1)
z H( . mh . nhk_lj
ZGk H, +—| sin—% —gin %=1
k=1 T H H
4H 2H,
— cep _ k=l
e T 7
k=1 Vsk

me H - saranbHaTOTYXHICTH HeOXHOPiAHOI 6araTomapoBoi TR (o KOPiHHMX IIOpix 3 v, > 800 M/c);
H,pi, GpVy =+/Gy / p), —BiINOBiAHO NOTYXHICTS, MITBHICTS, MOXYITH 3CYBY Ta IIBHIKICTH PO3IIOB-
CIO/DKEHHA NONIEPeTHHX XBIIb £-0T0 Iuapy;
k
hy =2Hi(h0 =0, h, =H);
i=1
n  — KUIBKICTb LIapiB.
3a pospaxyHKOBe 3Ha4eHHs T} IpUAMAEThCS HaiGiTbITe 3 JBOX 3HAYEHD, OGIHCIICHHX 32 dopmymnamu

(L1)i (1.2).
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JOJATOKE
(pexoMeHI0BaHMI)

BPAXYBAHHS CEMCMIUHUX JIi P PO3PAXYHKY CTIMKOCTI CXHJIIB

1. TIpu po3paxyHKy CTifiKOCTi CXHIIiB BpaXOBY€ThCSA MaCHB, 3 AKOTO CKIAIA€THCA CXUI, AKUH IMOBipHO
npH ceiicMiyHif Ail MOXke GyTH HECTIHKHM i 3MIl[yBaTHCS 10 PI3HX HOBEPXHAX KOB3aHHS.

2. ITpu BusHaveHH] cefiCMIYHMX HaBaHTaXEHb BU/ILICHMH MacHB NOpiJ BBaXAEThCS TPYHTOBOIO CIIO-
PYZIOI0 1 pa3spaxoBYEThCA 33 OAHOMIPHOI CXEMOK NPH PO3PAXyHKOBOMY HAIPAMKY CCHCMIYHOTO
BILIUBY.

3. Kateropis rpyHTY OCHOBH MacHBY 3a CEHCMIYHMMH BIAaCTHBOCTAMH BH3HAYa€ThCA B Mexax 10-met-
POBOTO IIapy, PO3TAILIOBAHOTO 6E3MOCEPEHBO il IMOBIPHOXO IIOBEPXHEIO KOB3AHHA.

4. CeiicMiuHa 11isg Bu3HavyaeTees 3a Gopmynamu (5.1) 1 (5.6), npuiiMaroun koedirieHTH:

a, —3aTtabmuuero 5.2;

k, —3aTtabnuuero 5.3;

kf — npuiimatu 0,3 pu 7-8 6anax i 0,45 — npu 9 6annax;
k,, —0,7 s JuI1 TPYHTOBHX CIIOPYJ;

pn=1.

5. Po3paxyHOK IPOTH3CYBHBIX CIIOPY IIPOBOTUTHCA 32 ABOMA CXEMaMH:

~ celicMiuHi il npHKIageHi TOPH30HTATHLHO IO PO3PaXyHKOBHUX OJIOKIB;

— celicMiuni Aii npuxitageHi mix kyrom 30° 40 TOPHU3OHTAIIBHOT IUIONIHAHH.

[pu 1bOMy KOIAaTHI 3HAYECHHS BEPTHKAIBHOI KOMITOHEHTH IPUHMAIOTECS /ISl aKTUBHOI YaCTHHH CXHITY,

Bix’€MHI — 1715 KOHTP(GOPCHOI YAaCTHHHU.
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JAOJATOK XK
(noBigKoBHit)

TEPMIHHU TA BU3HAYEHHS

XK.1 AkceeporpamMa 3emJjeTpyciB — 3alHC IPOUECY 3MiHH B 9aci IPUCKOPEHHSA KOJIMBAaHb IPYHTY
(OCHOBHM) [T IEAKOTO HAIPSAMKY.

X.2 AnTHcefcMivni 3aX00H — CYKyTIHICTh KOHCTPYKTHBHHX 1 IUTaHYBaJIbHUX PillIeHb, 3aCHOBAHMX Ha
BHKOHAHHI BKa3iBOK HOpM, sKa 3abe3nedye BH3HAUCHHH, perilaMeHTOBaHHH HOpDMaMH DiBeHb ceiicMo-
CTIMKOCTI CIIOPYA.

XK.3 Jlin ceiicMiuHa — BEKTOp CeHCMIYHOI CHIHM, IKa BU3HAYAETECS PO3PAXYHKOBHM IIUITXOM 3a (hop-
mynamu (2.1) i (2.2) abo uepe3 eKCIepUMEHTAIBHE CIIOCTEPEXKEHHS CEHCMIYHOIO IIPUCKOPEHHS.

X.4 Bucora GymiBJi — pi3HMIS BiIMITOK HIKYOro PiBHA BUMOLICHHA abo CITaHOBAHOI NMOBEpPXHI
3eMITi, o mpwisirae o OyaiBii, 1 HU3y BEpXHbOI'O IIEPEKPUTTS.

XK.5 I3oceiicTH — OIHAKOBI PiBHI iHTEHCHBHOCTI 3eMieTpyciB (y 6anax), BioOpaxeni Ha KapTi Tepu-
TOpii y BUIIIALI JIiHIH.
JX.6 IHTeHCHBHICTH 3eMJleTpycCy — eHepreTUyHa OIliHKa il 3eMieTpycy B Oanax 12-6anpHoi mikany,

AKa BH3HAYAETHCS 32 MAKPOCSHCMI9HMMH ONMCaMHU pyHHYBaHb 1 TOIIKOKEHB IIPHPOHAX 00’ €KTIB, IPYHTY,
OyniBens i Criopy, pyXy Tif, a TAKOX 33 CHOCTEPEKCHHAMH Ta BITIyTTAMH JHOCH.

X.7 Kapkacui GyniBiai — OGymiBii 3 HecyunMu pamamH (KapKacoM), IO IIOBHICTIO CIPHIMAaroTh
BEPTUKAIIbHI Ta FOPH3OHTAIBHI HaBaHTAXCHH. B3aemoxirodi eleMEHTH paM (KOJIOHH, CTOBIHM Ta PHIE)
OIMPAIOTECA OCHOBHM HaBaHTAXXCHHAM, NIEPEPI3yIOUUM CHIIaM i STHHATFHAM MOMEHTaM.

)K.8 Kapkacuno-kam’saHi 6yaiBai — OyxiBii 3 MOHOJITHAMH 3a1i306CTOHHMMH KapKacaMH, IIpH 3BC-
JCHHI SKMX BUKOPHCTOBYETECA CHEIH(idHA TEXHOJOTIA: CIOYATKY BUKOHYETHCA KIaIKa, AKa BUKOPHCTO-
BYETBHCS AK onaryOka npu OeTOHyBaHHI €JIeEMEHTIB KapKaca.

)K.9 Kapkac i3 3an0BHeHHSIM — Hecyda CHCTEMa, L0 CKJIAJAETHCA 3 PaM, 3a[IOBHEHUX IiTKOM abo
YACTKOBO KJIJKOI0 3 BHKOPHUCTaHHSM IPHPOJHMX Ta INTYYHHX KAMEHIB, fKa CIPHUHMMAE BEPTHUKAIBHC
HABAaHTAXEHHA CIIUTHHO 3 CIEMEHTAMH kapkaca. Posmomin 3ycuis MK paMaMH Ta 3aIlIOBHEHHSM 3/LH-
CHIOETHCA B 3aJI&XKHOCTi BiJl KOHKPETHHX KOHCTPYKTHBHHX pilli€Hb i3 BUKOPHCTAHHAM BiJOMHUX METO/B
Teopil copyn OyaiBenbHOI MEXaHIKH Ta OTIOPY MaTepialliB.

JK.10 KoMmiekcHa KOHCTPYKIliA — CTIHOBa KOHCTPYKIiA 3 KIaJKH, BUKOHAHOI 3 BUKOPUCTAHHAM
nermy, 6eToHHNX GNOKiB, TMIAHOrO BaIHAKY a60 iHUIMX PUPOAHMX af0 ITYYHMX KaMEHIB i MiACHICHA
3aJ1i306€ TOHHIMH BK/IFOUCHHSMH, SKi He YTBOPIOIOTh paMH (KapKac).

)K.11 Jlorapudmiunnii JeKpeMeHT KOJAHBAHb — JOrapudM HaTypalbHHH BiJHOIUIEHHS aMIULTYA
BIIACHHX KonmuBaHp Oynisni: & =InU, /U ,_,.

XK.12 Jlinifino-cnextpansuuit Merog (JICM) po3paxyHKy ceiicMocTiiikocri — MeTol, B AKOMY
BE/TMIHHH CEACMITHIX HABAHTAXCH BU3HAYAIOTHCA 32 CTIEKTPAMH BIATYKY B 3aJIEXHOCT] Bil 4aCTOT i opM
BJIACHMX KOJIMBaHb KOHCTPYKIIIH.

.13 MaxcuMansHuii po3paxynkoBHii semiaerpyc (MP3) — semuerpyc, Axuil BAKINKAE Ha Maii-
JaHuMKy 6yIiBHALTBA CTPYC MakCMMAJILHOI iHTeHCHBHOCTI 32 nepioa 5000 poxis.

K.14 Manosignosizannai 6yais.i i copyan — ckiaau, KpaHoBi Ta peMOHTHI €CTaKaIH, [ AIPHEMCTBA
TOpTiBIi i MOGYTOBOro OGCIYrOBYBAHHS 3 TEPMIHOM cTyx6u He Giibuie 20 pokiB, HeBeMHKi MaiCTEpH],
TUMYacoBi 6yAiBii Ta CIOPY/H, TOPrOBeNbHi NaBLIBHOHH Ta iHmi 6y AiB/Ti Ta CIOPYAH, PYHHYBaHH:A AKHX HE
IIOB’A32HO i3 3arMOeTI0 MIoAeH, BTPATOK MaTepiaibHUX i KyIBTYPHHX LIiHHOCTEH i He BUKIMKAa€e Npu-
IIMHEHHs Ge3nepepBHUX TEXHOIOTIYHUX IIPoIeciB a00 3a0pyAHEHHA HaBKOJIUIIIHBOIO CEPEROBHIIA

XK.15 MonoaiTRo-kaM’sini GyaiBJii — 6yaiBii 3 TpHULIapoBUMH ab0 6araTomapoBUMH CTIHAMH, B AKUX
GeTOHYBaHHS OCHOBHOIO HECY4Oro INapy 3 MOHOJITHOTO 3alli300eToHy 3HiACHIOETHCA 3 BUKOPHCTAHHIM



[image: image29.png]C.74 [BH B.1.1-12:2006

JIBOX 30BHIIIHIX IIAPiB KIAJKH, BUKOHAHUX 3 IPHPOIHUX 200 IITYIHHMX KAMEHIB, 10 BUKOPHUCTOBYIOTBCS
AK He3HIMaNbHa onanyOka. B HeoOXiAHHMX BANIAIKaX BIAIITOBYIOTECA JONATKOBI TEPMOI30MION0Yi IIAPH.

X.16 OcumasTop — OAHOMACOBA JIiHIHHO-NIPYXHA IWHAMIi4HA CHCTEMa, fKa CKIAJae€ThCA 3 MacH,
NpYXKAHH Ta JeMIdepa.

)17 MMacnopT puramMivHmii Mafianynka Gy iBHHNOTBA, GyniBii, cHOpYIM — NOKyMEHT, 110 3acBif-
4ye BiAMOBIAB (BIATYK) 06’€KTa Ha MEXaHIYHY JIiI0 y MOMEHT CIIOCTEPEXKEHb.

XK.18 IonosepxoBa akcejieporpamMa — akCeleporpamMy BiIIoBinei (BiArykiB) OKpeMHX BHCOTHHX
BiMiTOK OyniBINi Ha MexadidHy abo ceiicMiuny airo.

XK.19 Ilpoexrnnii 3emuaerpyc (I13) — semierpyc, sxuii BUKIMKAE Ha MaiaHduKy Gy aiBHUNITBA CTPYC
MAakCHMasbHOI iHTeHCHBHOCTI 3a mepiog 500 — 1000 poxis.

XK.20 Ilpamuii auHamivamii meron (IIIM) pospaxyHky ceiicMocTIHKOCTI — METOd YHCIOBOTO
IHTETpyBaHHS PiBHAHB PYXY, SKUil BUKOPHCTOBYETHCS Ul aHAII3y BUMYIIIEHAX KOJIUBAHE KOHCTPYKIIi# ipu
cefcMivnii 1ii, 3aKaHii akceneporpaMaMy 3eMIIETPYCiB.

K.21 PaMHO-B’fi3eBa CHCTEMA — CHCTEMA, SIKa CKIIAIAETECA 3 paM (KapKaca) 1 BepTHKANBHUX Jiadpars,
CTiH a60 A1ep KOPCTKOCTI Ta CIpUMae TOPU3OHTATBHI T2 BEPTHKANbHI HABAHTAKCHHS. Ilpu nvomy ro-
PH30HTABHE T3 BEPTHKAIBHE HABAHTAXCHHS POSIOAUIAIOTLCS MK paMaMH (KapKacaMmu) i BEpTHKAIBHIMU
KiapparmMamu (Ta iHIIMMM e/IEeMEHTaMH) B 3aJIEXHOCTI Bijf CIIBBiTHOUIEHHS XOPCTKOCTEH [IUX CTEMEHTIB.

JK.22 PospaxyHkoBa ceficMi4HA iHTEHCHBHICTH ISl MafIaHYMKA — BEJMYHHA CEHCMIdHOI Aii,
BHpaXeHa B Gaax MaKpoceHCMiuHOi INKaJIM, HAa OCHOBI HAaGMMXKEHHX CTATHCTHYHHMX OILIHOK 3HAYCHD
IPACKOPEHB, ITBHAKOCTEH, 3MIILEHb, 3 TAKOXK 3HAYEHHSA HMOBIPHOCTI NepeBUILEHHs (a60 HEMepeRHIICHHS)
IHTEHCHBHOCTI IPOTATOM 3aaHOTO IHTEpPBAITy Yacy.

JK.23 B’si3eBa cucTeMa — CHCTEMa, KA CKIIAZIA€ThCA 3 paM (KapKaca) i BepTHKAIBHUX niagparM, cTin i
(abo) snep xopcrrocri. IIpu bOMy PO3paxyHKOBE TOPH3OHTANILHE HABAHTAXEHHS IOBHICTIO CIIpHITMAEThCA
Hiapparmamu, crinamu Ta (a60) AAPaMHU KOPCTKOCTI.

XK.24 Ceiicmiyne mikpopaiionysanna (CMP) — xoMIutekc IHKEHEPHO-Te0JIOTIYHNX i celficMoMeT-
PHYHHX POOIT WIOAO NMPOTHO3YBaHHA BILIMBY Oco6mMBOCTE# 6ym0BH NPUNIOBEPXHEBOI YACTHHH PO3pi3y
(GynoBa Ta BIacTHBOCTI, CTaH TOpiA, XapakTep i OCOBIMBOCTI, penbed Tomo) Ha ceiicMmiunmit edekT i
TapaMeTpy KOJIMBAHb IPYHTY Ha Maii/laHduKYy.

XK.25 Ceficmoizonsinist — 3HUKEHHA CeHCMIYHMX HABAHTAXCHD HA CIOpYAY 3a paXyHOK BUKOPHUCTAHHS
CrenialbHUX KOHCTPYKTUBHHX CICMCHTIB:
— CIEeMEHTIB, AKi MiABHIIYIOTs THYYKICTh i IEPIOAM BIACHHX KOTHBAHb (rayuxi croBmy, onopw, wo
Ka4JaloThCs, TyMOMETaNIEBi OIOPH TOLIO);
~ ENIEMEHTIB, SKi MiABUNLYIOTH NOTIMHAHHS (AHCHMALLiO) eHeprii celfcMiuHMX KonuBaHE (xeMidepu
CYXOro TepTs, HOSACH KOB3aHHS, MiCTEPE3UCHI, B’s3Ki AeMridepn);
~ PE3€PBHHX — EJICMEHTIB, 10 BUKIIOYAI0THCA 3 poGOTH.
IpumiTka. V 3a1eXHOCTI Bit KOHKPETHOTO IIPOCKTY BUXOPHCTOBYIOTHCA BCi 860 JesAKi 3 mepepaxoBaHHX
€JICMEHTIB.

XK.26 CeiicmocriiikicTs ciopyam — 3gatnicTs Cropyau 36epiraTH micii1 po3paxyHKOBOTO 3EMIIETPYCY
$ynxuii, nepenbaueni mpoexrom, HanpakIas;
~ BIACYTHiCTE IM06asHNX 06BaTEHE 260 Py¥HYBaHb criopyu a6o ii 9acTHH, sSKi MOXYTh CIIPUYHHHTH
3aru6enkb i TpaBMyBaHHS JIIOCH;
— TPOIOBXEHHA €KCIUTyaTanii CIopyaM MiciIs BiTHOB/ICHHS a6o PEMOHTY.

XK.27 Ceiicmivnicts maiizanumka OyRIBHHNTBA — iHTEHCHBHICTS MOMIHBHX cefcMiumux il Ha
MafIaHYMKy Oy IiBHAITRA 3 BiAMOBI THAMHU KaTeropisiMH IIOBTOPIOBAHOCTI IPOTATOM HOPMaTHUBHOTO CTPOKY.
CeiicMiuHICTE BCTAHOBIIOETHCS Y BiANOBiTHOCTI 3 KapTaMH ceficMiuHOro paiioHyBaHHA Ta MikpoceHcMo-
paloHyBaHHA MafnaHYuKa 6yniBHunTBa. BoHa BHUMIPIOETECA B 6anax 3a mkanorw MSK-64.

X.28 Cunresopana aKceIeporpaMa — akceneporpaMa, OTpUMaHa aHATITHYIHHUM [ULTIXOM HA OCHOBI
CTATUCTHIHOI 0OPOGKH Ta aHalli3y NesKoi CYKYNHOCT] aHATOrOBHX axkceneporpam.
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X.29 Cnexrtp xoedinieHtiB AuHamiunoCTi — 6€3p03MipHHIH CIIEKTpP, OTPUMAHUHA NiJICHASIM 3HaYeHb
CIIEKTpa BIATYKY OCLHIATOpa Ha MaKCHMalbHe abCONIOTHE 3HA4YEeHHS NPUCKOPEHHS BiJNOBIIHOI aKcene-
porpamMu.

JK.30 CnexTp BiAryky — posmo/il MakCAMalIbHUX 3HaueHb NPHCKOPEHb BIATYKY MaTepiabHOI CHC-
TEMH 3a 4aCTOTaMH 30BHIIUHKOI Aii, AKi 3a1€XaTh BiX CIiBBiTHONICHH YaCTOTHHX XapPaKTEPHCTHK CHCTEMH i
Iifd.

X.31 CnekTp BiAryKy ysarajibHeHHHl — CIEKTp, OTPHMAHHiH 3a pe3yJbTaTaMH OOpOOKHU CIIEeKTpiB
BIAryKY JUIs Habopy aHaIOroBHX Ta/a60 CHHTE30BaHHX aKCENEPOTrpaM.

X.32 Cnenianbne CMP — neTanpHi iHXKEHEPHO-CeHCMOMETPHYHI HOCTIKEHHS i3 IILIBHICTIO 1HXe-

HepHO-CEACMOJIOTIYHNX i CeiCMOMETPHIHUX CrIOCTepexeHs Bin 10 Togok Ha 100 kv 10 12-15 Touox Ha

1 kv
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JOJATOK K
(zoBinKoBwMiL)

HNEPEJIK HOPMATHBHUX AKTIB I TJOKYMEHTIB,
HA SIKI € HOCIIAHHA B IINX HOPMAX

CHull 2.01.07-85 H 3KH ¥ BO3AEHCTBUA

CHulI 2.02.05-87 OyHIAMEHTH! MAlllMH C IWHAMAYCCKAMM Harpy3kamd®
-—CHHH 2.03.01.-84* BeTOHHEIE M XeNe300€TOHHBIE KOHCTPYKIMA B

CHulI II-23-81* CranbHble KOHCTPYKIMH

CHulII I1-B.2-71 KaMeHHBIC M apMOKaMEHHbIE KOHCTPYKIIMH

CHulII 3.02.01 -83’f—|_ OcHoBaHMA ¥ QyHIAMEHTHI )

JAbH B.1.1-5-2000 ByIMHKH Ta CIIOPYJU Ha TiIPO6IIOBaHKUX TEPUTOPIAX i POCINAIOYMX IPYHTAX
-iIBH B.1.1-1-94 | HpoexTyBanns i 6yJiBHANTBO UMBLILHUX GyaiBens 3 GIOKIB | KaMEHIB MAIAHIX
-_ BanHAKiB KpUMCBKHX DOJOBHIN B CEMCMIYHMX paioHax

T'OCT 6249-52 ﬁlilﬂxana IJIA OTIpeIeTIEHHS CHIIBI 3eMIIETPACEHHS B mpefenax oT 6 110 9 6amios

" I'OCT 27751-88 HayiexKHOCTh CTPOMTEIBHBIX KOHCTPYKIIMH
I'OCT 27.310-95

HaneXHOCTh B TEXHHKe. AHAJIN3 BUAOB, IIOCIEICTBHI U KPUTHIHOCTH OTKA30B.
OCHOBHBIE NIOIOKEHHA

. )
HJI 31.3.002-2003 WHCTPpYKUHS [0 HHXXEHEPHOMY 00CII€JOBAHHIO U ITACTIOPTU3ALHUH ITOPTOBBIX
THAPOTEXHIMIECKHX COOPYXKEHH o
PCH 65-87 HnxeHepHBIe H3BICKaHUA 711 cTpouTenbeTBa. CelicMuydeckoe
MuKpopaiorupoBanue. Texuuaeckue Tpe6oBaHUA K IPOU3BOACTBY paboT
IMepenik BuAIB OisbHOCTI Ta 06’ €KTIB, 1[0 CTABOBIIATH IiABHINEHY EKOJIOTI9HY
Hebe3neKy, 3aTBepKeHni nocrtanoBolo Kabinery MinictpiB Ykpainu Bin 27
muneg 1995 p. Ne 554,
] . . . " . v .o
MeToanka OiHKY 30MTKIB BiJl HACHIAKIB HAI3BHYaWHMX CUTYALi TEXHOT€HHOTO
i IpUPOTHOrO XapaKTepy, 3aTBep/DKeHa nnoctaHoBoro Kabinery MinicTpiB
VYxpainu Bif 15 mortoro 2002 p. Ne 175
ITostosxeHHs PO MacHOPTH3aLiI0 IOTEHIIHHO Hebe3neYHnX 00’ €KTIB,
3aTBepxene HakazoM MHC Vkpainu Big 18.12.2000 p. Ne 338 Ta
3apeecTpoBae B Min’rocti Ykpainn 1.09.2005 3a Ne 970/11250
3akoH Ykpainn "[Ipo 06’extu nigBumenoi nebesnexu" Bix 18.01.2001 p.
Ne 2245-111

3axoH Ykpainu "[Ipo nusineHy obopony Ykpainu"
Iopsiiox 1 npaBriTa NpoBeeHHA 000B’ F3KOBOI'0 CTPaXyBaHHS LIUBLIBHOI
BIANOBiAANEHOCTI Cy0’€KTIB rOCIOJapIOBaHHA 3a IIKOJY, AKa MOXe OyTH
3aroIisTHa ITOXKEXaMH Ta aBapisMH Ha 00’ €KTax miJBUIeHOT HeGe3mekH,
JisUTBHICT Ha IKUX MOXe€ IPU3BECTH O aBapii €KOJIOriIHOTO i
CaHITapHO-EIIiIeMI0JIOTITHOr0 XapakTepy (3aTBepIKeHi octaHosoio Kabinery
MinicrpiB Ykpainu Big 16 nuctomana 2002 p. Ne 1788)
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JIONATOK JI
(noBinkoBwHif)
OCHOBHI IIO3HAYEHHA
AQ, A, B, C — nno3naqeHHs KapT CeHCMIiTHOI IHTEHCHBHOCTI i3 pisHOIO [IOBTOPIOBAHICTIO ceiCMITHUX
BILIHBIB;
Yn,  — KoeQilieHT HamiHHOCTI Moo BiNoBiKaNEHOCTI 3TigHO 3 TOCT 27751-88;

I — IIOKAa3HMK TEKY4OCTi IPYHTY;

e — koe(illieHT MOPUCTOCTI FPYHTY;

E — Moxys gedopManii rpyHTy;

v, — IBHJKICTS NOLIMPEHHS ONIEPETHHX CEHCMITHUX XBHIIb Y IPYHT, M/C;

T,  —mepeBaxaioumii mepios BIACHHX KOJIMBAHB IPYHTOBOI TOBIL, C;

Ty  —mnepiox nepmoi GopMH BIACHHX KOJIMBAHE CTIOPYIH, C;

n,  —KOE(illieHT CIIOYYEeHb PO3PAXYHKOBHX HABAHTAXKCHD,

H — BHCOTa CIIOpYIH;

B — [IIMPHUHA CIIOPYIH;

L — IIOBXXHHA CIIOpYIH;

0,  — HaBaHTaXeHH, IO BiINOBiNa€ Maci, NpHAHATIH K 30cepe/keHa y ToL k;

S — PO3PaXyHKOBE 3HAYECHHS FOPU3OHTAIHLHOTO CEHCMIYHOrO HABAKTAXCHIS, NPpHUKIaLEeHE 0
TOYKH K i siKe BifmoBizae i-iit GopMi Bracaux kKommBans Gy i a6o JIOPYIH;

k, — KOeQIIieHT, [0 BpaXOBYe HENPYXHi JedopMarii i IOKaTbHI IVIIKOPKEHHS €JICMEHTIB
OyniBii;

k,  —xoedinienT BixmOBiNANBHOCTI CIOPYIH;

ky  —xoedimieHT BiANOBINATBHOCTI, IO BPAXOBYE NOBEPXOBICTS (y/TiBIH;

Sok;  — TOPH3OHTaIIbHE CelCMiTHe HABAHTAXEHHA 32 i-10 (OPMOIO FIACHHX KOIMBAHB CLIODY I,

4y  —PpO3paxyHKOBa aMILNTYJa IPHCKOPEHHA OCHOBH (B YacTKaxg), BUSHAYEHA 3 YPaXyBaHHIM
PCaIEHIX IPYHTOBHX YMOB Ha MalIaH4uKy OyJiBHMITBA;

k.,  —xoepiuient, mo BpaxoBye HeliHiliHe aeopMyBaHHS IpyH'iB;

B; ~ CIIeKTPa/IbHUH KOe(IIEHT AMHAMIYHOCTI, IO BiANOBiae -ilf (hOpMi BIACHHX KOIHBAHE
Oyuisni abo criopyau;

Ny —KoedinieHT, Mo 3aexuTs Bix GOpMH BIIacHMX KomuBaH: Gy aiBli a6o CHOpyAH i BiAmics
pO3TalIyBaHHS HaBaHTAKCHHS,

n — 9UCII0 (POPM KOJIUBAHB;

Ui(z), U(z;) - nepeMineHHfI Oynisni abo criopyau mpr BacHUX KOJTMBAHHAX 32 i-10 Gpopvoro;
cos (Uy,Uy) — KocuHycH KyTiB Mix HalpAMKaMy BEKTOPa CeiCMiTHOT i U, i nepemimenns U,;
h,b - BHCOTa Ta IIONEPEYHMUIT PO3MIP CTOAKIB KapKACHAX dyniBes;

X,  —nepemimeHHs (TIPOrHHH) IOBEPXiB;

A,  —IepeKocH NoBepXiB;

N,  —3ycwuii, HanpyxeHHs a6o iHmIi CHI03i hakTopH B eNeMeHTax KOHCTPYKIiH Big ceflcMigHOTO
HaBaHTaXKCHHS,

N;  —3HaveHHA BiANOBiAHOTO (aKTOpa B MEPeDisi, MO PO3TIAAAETHCH, AKE BUKIMKAHE CeHCMIYHAME
HaBaHTaXXCHHAMH 3a i-010 (JOPMOIO KOJIHEAHE,

p;  — KoediuieHT KOopemdwii y3araqbHEHUX KOOPLUHAT,

M, —cyma BpaxoBaHHX MOJANBLHUX Mac IIPH PO3PEXYHKAX 33 IPOCTOPOBMMH PO3PaXyHKOBHMH CXe-
MaMy; ‘

cos (Uy, ;) — KocuHyc KyTa Mix niepemimienrsM Uj;j-To By3ia ipH BIACHUX KONMBAHHSX 33 i-10 hOp-
MOIO 1 HaNIPAMKOM s-i koopauHatHoi oci I (X, Y aGo Z);

N, Ny, N, — 3Ha9eHHA 3yCHIb, HAPYXKEHb, IEPEMiNICHb, Iedopmaniil npu ceiicMiuHii Ail B3XOBX OCi
X, Y, Z

M? - 3madenHs pO3PaxyHKOBOTO CeHCMITHOTO MOMEHTY Ha PiBHi k-ro IIOBEpXY;

P, —3Ha4YeHHA rOPU3OHTAILHHX iHEPUifHUX CHII Ha PiBHi k-TO MOBEPXY;
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e — haKTHHMIH eKCIEHTPUCUTET MiX IEHTPOM Mac i IIEHTpOM )KOPCTKOCTEH A-r0 IOBEPXY;
e — JIOATKOBHMIi PO3paXyHKOBHii €KCIIEHTPHCHTET Biff 00EPTaIbHOr0 PyXy IPYHTY;
A — MakCHMaJIbHE 3HaueHHs aMILTITY M IPUCKOPCHb PO3PaXYHKOBHX aKCeNeporpam;

y{t) —HOopMOBaHa Ha OIMHHIIO $yHKIis, WO OIMCYE KONNBAHHA IPYHTY B 9aci;
a,t) —aMIUIiTy/a NPHCKOPEHHS PO3paxyHKOBOI aKCeIePOrpaMy B MOMEHT 1acy f;
t — MOMEHT 9acy,

A,  — BEIHMYHMHA IPUCKOPEHHA KOIMBAHb Ha MaKCHMAaJbHiH TOpPH30HTAIBHIH CKIIafoBiil BeKTOpa
IIPOTHO30BAHUX CeficMivHHMX pyXiB y Touui O;

1 — IPOrHO30BaHa IHTEHCUBHICTH CEHCMITHOI 30HH;

Al —npupicr ceficMigHOT GalBHOCTI 32 PaXYHOK BILTUBY MiCIEBHX IPYHTOBHX YMOB Mali/laHTHKa,
oJiep KaHHii IpA POBEZIeHH] HOro CeACMITHOro MiKpOpaiiOHyBaHHS;

Thep - TIepeBaXKarourii EPio pO3paxyHKOBOI aKCENEePOrpaMu;

U, - aMmiTy/ia MaKCHMAJIbHOTO IPHCKOPCHHS,;

7, t,z — KOMIIOHEHTH PO3PaxXyHKOBHMX aKCEIepOrpaM BiJIIIOBi THO: TOpU30OHTaIbHA PajiiaibHa (HaIps-
MOK Mal{/[aH9HK — OCEPEIOK 3eMJIETPYCY), TOPH3OHTAILHA TaHTeHIlialIbHA (TIEpIEHINKYIIpHa
10 pajianbHO) i BEpTUKAIbHA,

o — 3HAYCHHA JOrapuMidHUX JEKPEMEHTIB KOJIHUBAHb;

Y — BiJ[HOIIEHHSA PO3PaxXyHKOBOTO HABAHTAKCHHA HA EIEMEHT KOHCTPYKIII 10 Oro po3paxyHKOBOT
Hecywoi 3gaTHocTi (quB. m. 2.32);

TP  —PpO3paxyHKOBE CyMapHe CTATHYHE HABAHTAXXECHHS B/l BIACHOI Bard Ta iHIINX BEPTHKATEHMX

HaBaHTAXEHb, BIJFOYAIOUH ceiicMiune, AKi AII0Th y HaiOLIBII HaBaHTAXKEHOMY IIepepisi
HECyYHX KOHCTPYKTHBHHX eJleMeHTiB Oy isii;

R,  —po3paXyHKOBa HeCyda 3/1aTHICTh KOHCTPYKTHUBHMX €JICMEHTIB OYiBIIi, AKi HECYTh BEPTUKAJIBHI
HABAaHTaKECHHSA Y TOMY X Iepepisi, ic BU3HA4aIoCh XP;

L0 - po3paxyHKOBE CyMapHe FOPH3OHTAIBHE HABAHTAXKEHH, BKIIOTAl0qH CeHCMidHe, o Jie Y
HalO1LIBII HABAHTAXKEHOMY Tlepepi3i Hecydux KOHCTPYKTHBHHUX eneMeHTiB Oyiui;

R,  —po3paxyHKOBa Hecyda 3[aTHICTh KOHCTPYKTHBHHUX €JIeMEHTIB 6y/IiBii, AKi CIPUAMAaOTh TOpH-
30HTaJIFHI HABAHTAXKEHHA y TOMY XK Iepepisi, e BU3HAYaIoch Z0;

m — OaTKOBUH KoedillieHT, 0 BpaXoBye i ABUIICHHS MEXaHIJHUX BIACTHBOCTEH MaTepialiB
NPH BUCOKHX IIBHIKOCTSAX 3aBAHTAKCHHS,

R,, — HOpManbHE 3YCIUICHHA B LETTIAHIA KIIa/ui;

R, — pO3paxyHKOBHIi OIlip apMaTypH CTHCKY U1 TPRHHYHUX CTaHiB [EPLIO] IPyIH;

Er  —IpaHHYHA BiHOCHA BHCOTA CTHCHYTOI 30HH GETOHY;

Ry, Ry, Ry, — 3HAYEHHA PO3PAXYHKOBHX OTIOPIB IETJIAHOI KIIaJKH;

K, - xoediuieHT HamiffHoCTi (IIpH PO3PaxyHKy Ha MillHICTb aHKEPHUX GOITIB, AKi 3aKPilUTIOITH Bl
3CyBY OIOpHI YaCTHHM MOCTa Ha OIIOPHHUX IUIOINANKAX);

m — koe(ilieHT yMOB po60TH (I pO3paxyHKY KOHCTPYKIIii MOCTIB Ha CTIHKiCTh NPOTH NEPEKHU-
JIAaHHA);

e,  — eKCLEHTPHCUTET PiBHOAII0Y0] aKTHBHUX CHJT BiTHOCHO IIEHTpPa BarH Iepepisy Mo MifomBi
(yHIOaMEHTIB;

p — paxiyc aapa nepepisy no nigomsi GyHIaMEHTY 3i CTOPOHH OifIbII HABAHTAXKEHOI'O KParo
nepepisy;

I? — pO3paxyHKOBa CeHCMIYHICTh MalilaHIUKa;

I"P* — gopMaTUBHA CEUCMIYHICTh MalilaHIHKa;

f’v (X,t)— inepuiiini cuny, po3noxinesi o 06’ emy cnopyau I'TC i ii ocHoBH (a Tak0xX 60KOBHX
3aCHIIOK i HAHOCIB); ‘

p(X¥) —rycTHHa MaTepialy B TOUIi CIIOCTEPEKEHHS X 3 KOOPAUHATAMH (Y 3aTATEHOMY BUIIAJKY)

. Xy, X5, X3 BIATIOBLIHO 1O ocax 1, 2, 3;

U(X,t)—- BeKTOp IPHUCKOPEHHS TOUKH ¥ B MOMEHT 4acy ¢ B a0COMOTHOMY PyCi CUCTEMH CIIOpY/a — OCHOBA;

E, —Bemuuuna CTaTHYHOIO MOAYJIA 3arajbHoi Jedopmarii;
E,  —BemuuxHa CTaTUYHOTI'O MOZYJIA IPYXKHOCTI;
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a,  —3HAYCHHSI MaKCHMAJbHOIO MiKOBOIO IPHCKOPEHHA B 0CHOBI ciopyau (I'TC);

q — 4MCi0 (OpM BIACHUX KOJMBAHb, SKi BDAXOBYIOTECS Y PO3PAaXyHKaX i3 3aCTOCYBAHHAM PO3KIIa-
JICHHS pillIeHHS 32 BKa3aHUMH (opMaMy;

®,  —4YacTOTa OCTaHHHOI YOPMH BIACHHUX KOJIHBaHb, IKi BPaXOBYIOThCS;

o — MiHiMaJbHa YacTOTa BJIACHUX KOJIMBAHb;

®;  —4acTOTa, IO BIANOBI/A€ NiKOBOMY 3HAYCHHIO HA CIIEKTPI Ml PO3paxyHKOBOT aKkceaeporpamu;

c — 3Ha4Y€HHA I1apaMETpiB 3aTyXaHHA, YCTaHOBJICHMX Ha OCHOBI AMHAMIYHUX JOCII/DKCHD

HOBEAIHKH CIOPY A IPH CEHCMIYHIX JTifX;

Tyoby — IEPiOJ TOBTOPIOBAHOCT] 36MJICTPYCIB 3 HOPMATUBHOI {HTEHCUBHICTIO;

ks  —Xoe(ili€eHT, O BPaxoBy€ BipOTiAHICTE CEHCMITHOI HOZIl IPOTATOM PU3HAYEHOTO CTPOKY
CiyOu CIIOpY/IH, a TAKOX TIEpeXil Bil HOPMaTHBHOIO Iepio/Ty MOBTOPIOBAHOCTI IO NEPioAy
IOBTOPIOBAHOCTI, npuitHaToMy g [13 aGo MP3;

T,  —Npu3Ha4YeHHUH CTPOK CIyX6H criopynu;

g — IIPUCKOPEHHA BUIHLHOI'O NaXiHHA;

ky — xoe(iuienT, aKkuil Bino6pakae CTyIiHb HEIIPUITYCTHMOCTI HOIIKO/DKEHB y CHIOPY/I;

k,  —xoediwieHT, 1kui BpaxoBye AeMndy0qi BIaCTUBOCTI KOHCTPYKLIii;

my,  —Maca eJIeMCHTA CIIOPY I, BIIHECEHOTO 10 By3J1a k (3 ypaXyBaHHSIM IIPHEIHAHOT MACH BOZIH);
Uy~ —npoexuii 3a HanpsMkaMu j 3MillleHb By3J1a & 3a i-10 OPMOIO BIIaCHHX KOJMBAHE CIOPYIY;

cos(U y;,U () — KOCHHYCH KyTiB MiXk HanpaMKamu BekTopa U, ceHCMIYHO] Aii Ta IepeMieHIAMu Uy

Sy — OpJMHATH I0JIA KOJIUBaHb IPYHTY;
M, (A1), M, (At), M ;(At)— XBUIIbOBI CHIEKTpaibHI KoedimieHTH;
Xi, Yy — TOPH30HTAaNbHI KOOPAHUHATH TOYKH k;

u ~ CIIiBBiTHOMICHHS MIXX MaKCHMAaJIbHUMH IIPHCKOPEHHSMH IPYHTY IIPH BEPTHUKAIBHAX i TOPH30H-
TAJIBHUX KOJHUBAHHAX,
A — JIOBXHHA CeHCMIYHOT XBHIII;

X, |X 0 (t)| BEKTOP IPHUCKOPEHHS IIOCTYTIAJIFHOTO PYXY;
a,

=l i0 (t)! BEKTOP KyTOBOTO IPHCKOPEHHs 00epTaHHA (poTallil);

w — IHTCHCUBHICTh KyTOBHUX IIPHCKOPEHB POTAaIlii;

Y,X —KoedimienTu 3 gogatka I';

M, - 3HaYeHHs KPYTHILHOTO CEHCMIYHOTO HABAHTAKCHHA (CEHCMIYHOTO MOMCHTY);
Ty — KoedilieHT GopMu KOIMBAHb ISl KPYTWIBHOI CKIIAL0BOI;

@,.jk — MOMCHT iHepuii MacH k-01 TOYKH BiTHOCHO j-0f 0Ci;

K,  —xoeoili€eHT, 10 BpaXxoBYy€e pO3MipH CIIOPYAH Y IUIaHi;
Xy (x )10 (x 4 )~ BIANOBiAHO NEpeMIILEHHS Ta KYTH OBOPOTY k-0i (k= 1, 2,..., n) MacH B j-omy

(j=1, 2, 3) HanpaMKy 1pH i-1i opMi KOTHBaHB;

Zy, —cyMapHe (3 ypaxyBaHHSM IIOCTYNAIBHOTO PYXy Ta poTalii) nepeMillleHHs p-i MacH 3a HanpsM-
KOM j-1 KOOpAHHATH OCi IPH KOJIMBAHHSX 32 i-10 (OpMOIO;

H — 3arajipHa HOTYXHICTh HEOJHOPIIHOI HaraTomapoBoi TOBLLj;

L,  —3HadeHHs "CyMapHOTO MOMEHTY" B TOYL K CIIOPYAH BiJl CHCTEMH KPYTHIIBHHX CeHCMIYHIX
HaBaHTAXeHb (CEHCMIYHNX MOMEHTIB);

v oni \Z HaINpsMHI KOCHUHYCH BEKTOPIB IPHCKOPEHHS IOCTYNIAIBHOTO PyXy Ta obepTaHHs

IPYHTOBOI OCHOBH;
H,  —IOTYXHICTb k-0T0 IIapy IPYHTY;

py  —TycTHHa k-0ro miapy IpyHTY;

G, — MoOAyJb 3CyBY k-Oro IIapy I'PyHTY;

V4  — WBHAKICTH PO3IOBCIOKEHHA NONEPEIHNX XBHIB Y k-My Irapi rpymy,
At — Kpok auckpeTH3anii akceleporpamMy;

N — KUIBKICTh TOYOK aKCeIeporpamy;

d — IIaMEeTp CTCPIKHA.
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