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C y4eTOM COBpPEMEHHBIX NPENCTABICHHI HHKEHEPHOI celicMooruy o6cyKaaeTcs paj npodieM, BO3HNK-
ILMX K HACTOALUEMY BpeMeHH B POCCHM Ha CTHIKE CEHCMOIOTHHE H CEICMOCTONKOr 0 TPOEKTHPOBaHHs. MHo-
rHe U3 3THX Npo6ieM MOPOXKAEHb! TEM, YTO CTPOHTENBHbIE HOPMBI MCIIOB3YIOT VI XapaKTEPHCTHKH KO-
nebannii TPYHTa MHTEHCHBHOCTH 3€MJIETPACEHHs, BbIpaXKeHHass B Oaniax MaKpOCEHCMHYECKOW LIKAJbI
(“6annpHOCTE”). OCHOBHBIE BBIBOABI cefyiouye. BannbHOCTE BIIOIHE NpHeMIeMa Kak CPeaCcTBO O0ILero
ceiicMuyeckoro paionupopanusi (OCP). Ilpunsaras dopmyna ceasm Oamna ¢ aMIUIMTYHOH KoiaeOaHui
rpyHTa nojnexut nepecMorpy. Ha kapre OCP cnepyer oTro6paxars 6a/IbHOCTB A7 CKANBLHOTO, a HE IS
cpegHero rpyHTa, Onucanne BIHAHMSA TPYHTOBBIX YCIOBHI B TEPMUHAX “NpupalieHns 0aaibHOCTH yeTa-
peno; ciefyeT NepexoguTh K CIeKTpanbHOMy onucannio. CliefyeT 0TKa3aThCs OT UCIONL30BAHHsA B HOP-
Max 3HaYeHUH GaJl/ILHOCTH M IPHPALLEHHs 6aIbHOCTH, HAMEPEHHO OKPYIJIEHHBIX A0 G/IypKaiilero Lenoro.

Karoueenbte caosa: celicMuyeckasi OacHOCTh, CEHCMUYECKOe pailOHMpOBanie, 6aJ1, HOPMATHUBEI CEiCMH-

YECKOM! OMACHOCTH H Harpy3KH, CECMOCTONKOE CTPOUTENLCTBO.

BBEIEHHE

Poccusi — ofHa M3 HEMHOIMX CTpaH, BOILEAIINX B
XXI Bek ¢ kapToii 00mero ceiCMHYECKOro paioHH-
poBaHHA 1 HOpMaTHBAaMH CEHCMHYECKOH ONMACHOCTH,
BBIDaXCHHBIMH B 0annax MakpOCEeHCMHYECKOH HH-
TeHcuBHOCTH. Bonee Toro, kpome 0coObIX 00BEK-
TOB, TAKMX KaK aTOMHbIE JIEKTPOCTAHIUH, MOYTH
BCE B3aHMOJICHCTBUE POCCHIICKHX CEHICMOJIOTOB H HH-
JKEHEePOB-CTPOHTEJIEH TPATHIHOHHO BEETCS HA OCO-
O6oM A3bIKe “OaNIOB HA cpefHEM IpyHTe” W “npupa-
ueHuss GannpHOCTH . BO3HHKAaeT Bompoc: He mopa
7 Belieq 3a OONBILIMHCTBOM APYIHX CTPaH NMEepeiTH
Ha fA3BIK (PU3MYECKUX IapaMeTPOB KoneOaHull rpyH-
Ta (aMILTATYA, cnekTpoB # T.4.)? Vinu Tpaguumox-
HbI MOAXON OOJIafaeT CKPBbITHIMH MPEHMYILECTBA-
mu? O6 3TOM U NMOUAET pedb Aanee.

H3navanpHast 1 HEMOCPEACTBEHHAS 3ajaya Mak-
pOCeCMHYEeCKOH IIKaMbI (IIKAJIbl HHTEHCUBHOCTH B
6annax) — OBITE CPEACTBOM ONpefeneHus, 6e3 npu-
OOpOB, OTHOCHTEJIBLHOH BEJIHYHMHBI COTPSCEHHI
TPYHTa NPH NPOHM3OLIENIIEM 3eMyeTpsiceHnH. B ca-
MOH IIKaJe HAYTO HE MPEANOaracT €€ HCIOIb30Ba-
HHA [7i Uelell HOpMUPOS8aHUA CeliCMUYECKUX HazDy-
30K B CEIICMOCTOMKOM cTpouTenkcTee. IIpasna, B psage
MakKkpOCEHCMUYECKHUX IIKal K KOHKPETHBIM Oamnam
NpHUBA3aHbl KOHKPETHbIE AMANA30HbI 3HAYEHHIl KO-
JIMYECTBEHHBIX MapaMeTpOB KoJieOaHMH IPyHTa, HO
3TO [ENAaeTCsd MCKIIOYHTENBHO JIIi OPHEHTHUPOBKH,
TaK 4TO perucTpauus KOHKPETHOIO 3HAYeHus napa-
MeTpa kKonebaHuil caMa 1o ce6e HUKAaK He ONpefens-
et 6anna. OpgHaKo 3a nocnegHue noyicroneTus B Poc-
CHH BO3HHKJIA YCTONHYMBAs TPANHLIUSA HCIOIBL30BaHUSA
MaKpOCEHCMIYECKON KaJIbl HMEHHO JIJIsi HOPMHPO-
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BaHMA CEHCMHYECKOH HArpy3km. B aToil caryanunm
BaXKHBIH, HO, B CYIIIHOCTH, TOOOYHBINA BONPOC O NpH-
BsA3KE (PH3MYECKHX MapaMeTpoB KojeOaHui K 3Ha-
4eHusiM Oanna npuodpeTaeT HEOXKHAAHHO BaKHOE
3Ha4YCHHE.

KpaTko omnuimeMm ClIOXKUBIIYIOCI K HACTOSIIEMY
BPEMEHH NPAKTHKY HOPMHPOBAHHS CEHCMHYECKHX
Harpy3ok. Ha Bcio TeppuTOpHIO CTpaHbI CEHCMOJIOTH
COCTABJISIOT KapTy ‘‘CeiCMHYECKOH OmacHoCcTH”
(seismic hazard) B y3KOM, TEXHIYECKOM CMBICJIE 3TO-
ro repmuHa. Huke cnosocouyeranue “‘ceicMuyeckas
ONacHOCTL” OyHeT HCIOJbL30BAHO HMMEHHO KaK Tep-
muH. CelicMu4eckas ONacHOCTh TECHO CBsS3aHa C Mo-
HATHEM CEMCMHUYECKOH COTPSACAEMOCTH, BBEIEHHOM
10. B. Pusnnuenxko [1965, Ceiicmuyeckas..., 1979].
CorpsicaeMOCTb ONpefeNsieTcs KaK MOBTOPAEMOCTh
(cpegHeromgoBoe 4uciI0) coTpsceHuil B ¢ 6amnom [,
PaBHBIM HJIH NPEbINIAIOIIAM ONPEHeIeHHOE MOPOro-
BO€ 3Ha4eHue /. 3aBUCHMOCTB B OT 3HaueHus “nopo-
rosoro 6anna” [ — 3ro yormBaromas GyHkuus B(l),
OHa BBIPAXKaeTcs B efUHUNAX Tof . B TO ke Bpems
Ha KapTax CelCMHUYECKOMH ONACHOCTH OTPasKeHkI 3Ha-
YEeHHsI COOTBETCTBYIOIIEH oOpaTHOH QyHKUMHA [py =
= [(By) nna cpuxkcupoBaHHOTrO 3HavyeHusa B = B, Ha-
npumep, ansa By = 0.002 rog™ = 1/500 ner. MupimMu
CIIOBaMM, HA KapTe CEeHCMHUYECKOH OMACHOCTH HaHe-
CEHbI 3HA4YEHMS MAKpPOCEHCMHUYECKOH HHTEHCHBHOC-
TH [pg B Oannax g Takux OyAyIux 3eMIeTPSICeHUH,
KOTOpBIE MMEIOT, B HAease, TOYHO ONpeeIeHHbIH
IIAHC HMETEL MeCTO B peansHocTH. OObIYHO HKCH-
PYeTCsl ONpenesieHHbINl YPOBEHb BEPOSTHOCTH BO3-
HUKHOBEHUA KONeOaHH ¢ HHTEHCHBHOCTBLIO, PABHOH
WM IPEBBIMAIONIEH Iy, XOTst ObI OMUH pa3 B TEYEHHE
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50-nernero cpoka. Tak, A BKIIOYEHHBIX B HBIHE
peicryromue Hopmbt CHull II-7-81* kapT OCP-97
A, B u C 3agaHb! Tpu 3Ha4€HHs BEPOSTHOCTH, PaB-
Heie 10%, 5% u 1% (3a 50 net), OHU COOTBETCTBYIOT
3HayeHusaM corpsicaemoctu B, = 1/475, 1/950 u
1/4750 (B epuHuuax rox~') Wid, OKPYIVIEHHO, TEPHO-
mam noBropsemoct cotpsicennit 500, 1000 u 5000 net
[Crpaxos u ap., 1998; Gusev et al., 2000].

Onucannble KapThl CEHCMUYECKON ONMacHOCTH (B
nepsyto ouepeab kapra OCP-97-A pns mepmopa
500 neT) paccMaTpHUBaIOTCs KaK KapThl OOIIETO celic-
muyeckoro paitonuposBanusi (OCP) crpaner [Yio-
MmoB, lllymununa, 1999; Ceiicmuueckoe..., 2000] u
BKJIIOYEHBI B COCTAB CTPOMTEIBHBIX HOPM M NPaBUII
[CHuIT II-7-81%, 2000]. ITpOeKTHPOBLHK HCIIOB3Y-
€T 3HaueHHEe [p; KaK BEeJIH4YUHy “pacdyeTHON” (T.e.
BXOJIHOH [UIsl HH:KEHEPHOI'O pacyeTa) HHTEHCHBHOC-
TH (CHHOHHMBI: “pacyeTHas OanNIbHOCTE’, WJIH, Ha
a3pike CHull, “ceiicMuunocts”). Ecnin ypoBeHs fie-
ransHOCTH pador OCP HepocTaTo4eH, MPOBOAATCA
paboThI 1O JETANTBLHOMY CEHCMUYECKOMY PailOHAPO-
paumo (JICP) mnm ero COKpalleHHOMY BapHaHTY —
“yrouneHunto ucxoguon cecmuunoctn”’ (YUC). Pe-
3yJBTaTOM 3THX paboT, MONHOCTBIO WIH B [JIABHOM,
TaKXKe ABJISAETCS pacyeTHas OalIbHOCTD.

PacueTHass GannbpHOCTH HAa KapTe OTHOCHTCH K
“cpegHeMy” rpyHTY. IIJIsi KOHKPETHOH IUTOILAJKH
pacueTHass 6anyIbHOCTL TOANPABISAETCS IS ydeTa
(pakTHYECKHX CBOMCTB IPyHTA:

[p=[p0+N,

rae Al — aTo nonpaBka 3a rpPyHT, Ha3bIBaeMasi “npu-
pamenuemM OamibHOCTH, a [py CHUMAeTCs ¢ KapThl
OCP B COOTBETCTBHH C reOrpa(puyeCKiM MOJIOKEHH-
€M IUTOIAIKHA CTPOUTENBCTBA. 3Ha4eHus [ — Lebie
u3 quanasona 6-9 6annos. Benununna Al npuHEMaeT
BO3MOXHbIE 3HaueHus —1, 0 wm +1 6ann. B mpo-
CTeHmmMX ciyyasax Al OLIEHHBAeTCs MO0 MHIKEHEPHO-
reOJIOrHYECKUM JIAHHBIM O JINTOJOTHH IUTOLIAMKH.
JIns 3TOro BBOAUTCA NMOHATHE “KaTeropus rpyHra’;
BhIeNeHbl TpH Karteropuu: I (ckaneHbIe W 0060
NIOTHBIE HECKalbHBIE TPyHTHI), II (cpemume rpys-
ThI), 1 III (Msrkue rpyHThI). OCHOBBIBASICH TOJBLKO Ha
HHXKEHEePHO! re0JIOrui, MoJaraoT, YTo

Al = (1oMep KaTeropuu rpyHra) —2.

Onunako 6onee mpegnmoyTHTENbHA OueHka Al mo us-
MEHEHHIO AMIUTHTY/l KOJeOaHuil Ha JaHHOM TPYHTe
(OTHOCHTENBHO “CPENHEro” rpyHTa) NPSIMBIM CEHC-
MOJIOTHYECKHM METOIOM.

Jlanee BLINONHAETCA NEPEXOA OT [p K KBa3UCTATH-
YECKOH PaCYeTHOH Harpy3Ke MO CHEKTPATIbLHOMY Me-
TORy (METOA CHEKTPOB peaknuu). B mpocreimem
ClIy4yae COOPY:KEHHE ONMCHIBAETCS KaK OJHOMAcCCO-
BBIH YIIPYIHi MasTHHK ¢ Oe3pa3MepHbIM 3aTyXaHHEM
0.05. Ins 3TO# pacyeTHON CXeMbI BHINOIHSAIOT Clie-
AyIOIIHE /IBa Iara:

OU3HUKA BEMIIM  Ne 12 2002

(1) OnpepensioT pacyeTHOE MaKCHMAJbHOE yC-
KopeHue A KonebaHuil rpyHTa MOJ, COOPY>KEHHEM Ha
OCHOBE IOCTYyJ1aTa KeCTKOI (PYHKIIHOHATILHOM CBSI3H
MexXAy A 1 pacyeTHOR 6amITbHOCTEIO Ip. B neiicTByio-
IMUX HOpMax BenuwyuHa A — 6e3pa3MepHasi, B JONAX
YCKOpEeHHnsi CBOOOIHOTO MafieHus g, M NMPHHATA KOH-

Ip=17
KpeTHas cBsi3b Buga A = 0.1 x 2 e

(2) OnpepensioT pacye THYIO HHEPIMOHHYIO CHITY,

MPHIOXKEHHYIO K COOPYKEHHIO, KaK

S = KmRA(T) = KQAB/(T),

rae

—m, Q u T—macca, Bec H COOCTBEHHbII IIEPHOJ CO-
OpY:KEHHS;

— ¢yukupst RA(T) — gAB,(T) — 310 pacueTHbI
CNEKTP PeakuuH MO YCKOPEHHIO; B CYIIHOCTH, 3TO
a(ppeKTHBHOE MaKCHMalIbHOE HHEPIHOHHOE YCKO-
PEHHE COOPY3KEHHs, BOSHHKAIOIIEE NMPH €T0 BhIHYK-
JIEHHBIX KOJIeOaHUsIX; VI LleJeli HOPMHPOBAHUA OHO
pacLIenUIseTCs Ha IBa COMHOXKHTEJIS — MaKCHMAallb-
HOe yCKOopeHHe rpyHTa gA u “koaddunnesr puHa-
muanocTu” B (7);

— “koadduunent auHamuanocTH” B (T) nMeer
YHCTO IMIHPUYECKOE NMPONCXOKACHUE U MOTYYEH Ha
OCHOBE aHAMH3a H 0000IEHHs] PACYETOB C PEaIbHbI-
MH aKCceJIeporpaMMaMH; OH MPEeCTaBIseT co0oi oc-
pefHEHHOE 3HauyeHHe O0e3pa3sMEPHOro OTHOIIEHHS
MaKCHMaJIbHOTO HHEPIHOHHOIO YCKOPEHUs YImpyro-
ro masTHHKa RA(T) K MakCHMaJIbHOMY YCKOPEHHIO
OCHOBAHH 9TOTO MasTHAKA gA;

— K03 uimeHT K — 3T0 YHCTO MHKEHEPHBIN NO-
NpaBOYHBI KO3((HUMEHT, B MPOCTEHIIEeM cly4yae
paBHb1i 1.0 anis pacuera cOOpPYKEHHMH, MOBPEXJIeHe
KoTophIX HepomycTumo, u 0.22-0.35 gns oObIYHBIX
3AaHUI H COOPYKEHHIA.

ITosicnuM, 4uTo cuna S uMeeT ABOSIKHII XapaKTep:
IO NPOUCXOKACHAIO — 3TO NMHAMAYECKAst HATPY3Ka B
npouecce Kone6aHmi, a 10 HCIOJIL30BaHHUIO B pacye-
T€ OHA CYUMTAETCS NMPHJIOXKEHHOH CTAaTHYECKH; BCA
uyiesi (YIpOIIEHHOr0) HHKEHEPHOIrO pacdeTa Kak pas
H CBOJIHTCS K 3aMEHE JHHAMHYECKOTO pacyeTa 6onee
npocTbiM craTudeckuM. [Ipunsareie B CHull dyukimm
Ba/(T) cnerka pasnuynb! Ans Tpex 3Havenui Al =-1, 0,
1. Bei6op pyuxumit A(lp) u B, (T) epun ms Beeit Tep-
puropuu Poccun.

B ppyrux cTpaHax TakKe HCINOIB3YIOT CNEKTPbI
PEaKIHH, HO CBA3b 0aJlI — paC4ETHOE YCKOPEHHE Ya-
e HE HCNOJB3YIOT, a cTposAT kKapTy OCP Henocpen-
CTBEHHO B PACUETHBIX 3HAYECHMSIX VIS (PH3HYECKHX
napaMeTpoB kKosneOaHuil. B GONBIIMHCTBE CTpaH Ha
KapTe OTpaKaloT pacuyeTHOE MAKCHMAJIBLHOE YCKO-
peHue A, HO B GoJee MPOJBHHYTOM CIydae IOCiIeN-
Hux HopM CIIIA HenocpeacTBeHHO KapTHPYeTCs 3Ha-
YeHHe CIEeKTPa PEeaKluH Ui JBYX OTHAEIbHbIX NEPH-
onoe. Henw3s He 3ameTurh, 4TO, B OTIHYHE OT
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HESIBHOTO POCCHICKOTO CTAHApTa — IIKAJIbI AHTEH-
cuBHOcTH MSK-64 [Mepnsenes, 1968] u ee ycosep-
nmieHcTBOBaHHOro BapuanTa MMSK-84 [Epmios, Ille-
6anuH, 1984], HoBas eBpomnelickas mkana EMS-98
[Grunthal, 1998] BooOuIe (M NPpUHUHUNNATBEHO) HE
COTEPKHUT YKa3aHHH HA aMINATYAHBIE NAPaMEeTpPhI
koneGanuii. Cam (pakT OTCYTCTBHS KECTKOMH CBA3H
HaOIrOeHHOI GANIBHOCTH H HaOIIOIEHHOrO MaKCH-
MaJBHOTO yCKOpeHHus (a Takxke HaOIIofeHHOH, pe-
ansHoi Bemmuunbl RA(T)) obmenspecTeH. Takum 06-
pa3oM, NPHHATBIA cefiyac B POCCHH NPHHIMI — HC-
nonb3oBanne kaptel OCP uMEHHO B €AMHHIAX
6anna, B KOMOHHALIMH C MOCTYIATOM KECTKOH CBA3H
0ann-yCKOpeHHe — HUKAK HEelb3sd CYHTATh CaMOOoYe-
BUJHBIM ITH OOLIENPHHSATBIM; OH SIBHO 3aCITy>KHBAET
o6Cy:KIeHHA.

Emge 6onvine npobnem ¢ KOHUENIUEH MpHpale-
Hua OamnbHocTH. Cama ujes yYHTBIBATH BIIMSHHE
TPYHTa B BHJE YaCTOTHO-HE3aBHCHMOW ITONPAaBKH
MOXKeT OBbITH H TepIHMa B ONpPEAENIEHHBIX CIIyJasx
KaK HHXKEHepHbIl npueM. TpyaHocTs B TOM, 4TO €c-
U Upesl 3aBHCHMOCTH PACYeTHOr0 MaKCHMAIBHOTO
YCKOpeHus (Ha CpeJHEM IpyHTe) OT 0aja Ha KapTe
OCP (Takxe Ha CpegHEM TIPYHTE) OTHOCHTEJIHHO
3ApaBas, TO Hjes NPAMON 3aBHCHMOCTH MaKCHMAaJlb-
HOT'O YCKOpEHHS OT KaTEropuH IpPyHTa (TO €CTh OT
npHupamennsa 6a/uIbHOCTH) B 061IeM MPOCTO HEBEP-
Ha: Ha caMOM [ieJie, IO PAAY NPHYMH, HAOMIONEHHOE
MaKCAMAaJIbHOE YCKOPEeHHE IOYTH He 3aBHCHT OT TH-
na rpyHra (cm. Huxke). IloaromMy HEKOppeKTHa u
OlIEHKA CeHCMHYECKOH HArpy3KH, OCHOBAHHasi Ha
MPSIMOH 32aBHCHMOCTH MAKCHMAIbHOIO YCKOPEHHS OT
KaTeropuu rpyHTa (mpu (pMKCHpOBaHHOM YPOBHE KO-
neGaHuil CKaJbHOTO IeOJIOrHYeCKOro (PyHgaMeHTa).
He meHee ceppe3eH TOT AETATBHO O0CYKIaeMblil fa-
nee hakT, YTO MpH OONBIINX aMIUIHTYygax KoJseba-
Huit (8 6anmoB u OoJiee HA CKANbHOM IPYHTE) POCT
CTENeHH NOBPEXKJAEHHS COOPYXEHHH Ha “IIoxmx’”
IPYHTaX MOXKET BOOOIE HE COMPOBOXKAATHCA POC-
TOM aMIUIATYA.

HHTepec K H3M0XKEHHBIM NpodiemMaM AajieKko He
akagemmyeckuil. HepepHoe pelienne Ha CThbIKE ceiic-
MOJIOTHH # CEHCMOCTOHKOIO CTPOHTENBLCTBA YPEBa-
TO HEKOPPEKTHOCTBIO HHZKEHEPHOrO pacyeTa, JIu00
B BUJIE ONACHOrO HEOCTATKA, 1H00 B BUIE PACTOYH-
TeNBHOro M36bITKa ycuinenus. [lanee oOcyKaaroTcs
CIIeyIoLIIe KIIOYEBbIE BOIPOCHI:

1) SlenseTcss nU TPagHIMOHHOE MCIOJIb30OBaHHE
6anna / B kauecTBe 6230BOr0 MapaMeTpa HOPMaTHB-
HbIX KapT OCP Bce emie npHeMIeMbIM, HIIH €CTh SIB-
HO JIyYlINe aJbTePHATHBEI (MAaKCHMAJBHOE YCKOpE-
HHE, CIEKTP pEaklHH...).

2) Ecnu pa, To: (a) amexkBaTHa U PUHATAA B AeH-
CTBYIOIIMX HOpPMax KOHKpeTHas cBA3b A(lp) u (0)
cnenyet nu gaBate Ha Kapte OCP 6ann uMeHHO s
CpEJHEero rpyHTa.

3) SIBnsieTCs M afieKBAaTHHIM TPANHIIHOHHOE OIIH-
canue 3¢eKTa TPYHTOBBIX YCIOBHH B TEPMHHAX
npupalleHus 0annbHOCTH.

4) IlpuemMnemMoO JH TPagHIHOHHOE OKPYIIEHHE
(mo 1es0ro) KaK BEIHYHH PacueTHOH HHTEHCHBHOC-
TH Iy, TAK ¥ €€ npupamexnit Al

BAJIII KAK CPEICTBO OCP:
MUWHYCBI Y ITITIOCHI

B nocnenuue necATHNETHA B MUPE HMEETCS YET-
Kas TeHgeHuus nepexopuTs Ha Kaprax OCP or 6an-
JIOB K AaMIUIHTYAHBIM IapaMeTpaM KoyeOaHui.
BonbmMHCTBO CTpaH HCMNONB3YIOT MaKCHMAaJIbHOE
yckopeHne Kosebaumii rpyHra, a CIIIA nepenutn
criektpy peakuun. (Tam kapra OCP — 3T0 ABe KapTsl
RA pna nepuopos 1 ¢ u 0.2 ¢, nis APYrux e nepHo-
noB RA HaxopguTcsa mHTepnonsuuei.) He orcraer mm
Poccusa? He ycrapena nm coBeTckasi/poccuiickas
NPaKTHKA NpuBOAHUTL Oamn Ha kapTax OCP?

PaccmoTpum mopsimok npumeHeHust kapt OCP.
Huxenep nepeBOOUT pacyeTHbIA Oas /p B pacyer-
HbIH cnekTp peakuun RA(T) no BeIpabOTAHHBIM HH-
JKEHepaMHU-CTPOUTENSIMH NPAaBHJIaM, H 3TOT MeEpe-
CYEeT, 0 HCXOMHOM HAEE, OTPAXKAET CBA3b PEATILHOIO
HaOmoxaeMoro (¢ 3aJaHHol MOBTOPAEMOCTHIO) Gan-
J1a 1 napaMeTpoB HaOmrofaeMbIX KojeOaHull FpyHTA.
3mecy pBe cnoxkuocTu: (1) HAOMIONEHHBIH Makpo-
ceificMuyecknil 0ann | He cBA3aH KECTKO ¢ Ha0mo-
JEHHBIM MAaKCHMAJbHBIM YCKOPEHHEM (MMeEeTCHd
Oonwmoi pa3dpoc a,,, NpH 3agaHHOM Oanne, 6onee
TOro, camMa CpefHss 3aBHCHMOCTb Gy, (/) MOXKer
OBITH Onpeiesiena ¢ 60bIoi OommoOKOoI); (2) Habmo-
AEHHOE dy,,, HENB3s OTOXKAECTBIATE C PACYE€THOM Be-
munHoi A. O6Ga 3TH BOnpoca 3acity>KUBalOT 00CyX-
JECHHA.

Hrak, npu ¢pukcupoBaHHOM Oanne pa3bpoc u3me-
PEHHOTO 4, BEJIHK: CTAaHAAPTHOE YKJIOHEHHE
lga.x mopsangka 0.3 (Bapuauuu OKOJIO ABYX pa3 B
Kaxmayio cropony). Ho korpa ucnone3yercs 3aBHCH-
MocTb A(/p) H3 CTPOHTENIBHBIX HOPM, (DAKTHYECKH 110
3HAYEHHIO | JKeCTKO NMPOTHO3UPYETCSA 3HAUCHHE U,y
OyayLIero 3eMJIETPSCEHHs C TOMOIIBIO BEJTHYHHBI A.
SIBnseTcss MM OomMOKAa TAKOro NMPOrHO3a BAXKHOH C
HH:KEeHepHOW Toukn 3peHusa’! Ilo-smgumomy, HET.
BaxkHO UMb, 9YTO pacyeTHOE 3HaUYeHHe A peanncTH-
YECKOe W NPH 3TOM MOHOTOHHO, CHCTEMATHYECKH
pacrer ¢ pocToM [p. [1eno B TOM, 9TO HHKEHEDY HC-
THHHOE 3HAYEHHE G, HE OYEHb BAXKHO, EMY BAXKHO
JUIIB 3afaTh AAEKBAaTHOE PAacYETHOE 3HAYECHHE A,
KOTOpoe OOECneYyHT NPHEMIIEMYIO NPOYHOCTHL CO-
opyxeHnsi. COOTHOIIEHHE K€ MCTHHHOrO 3HAYECHHs
Omax C© BETUYHHOM A, 3aKiIagbIBaeMOH B pacyeT, He-
TPUBHANBHO. BO-NEpBbIX, COOPY:KEHHE HE HIEATBLHO
XPYNKO H OOJNBIIOH OJUHOYHBIA BBIOPOC YCKOPEHHA
He CTpalleH, BaKHEee YPOBEHb aMILIATYJ B 001acTH
MaKCHMaJILHBIX aMIUTHTY/ Ha akcejgeporpamme (Tu-

OU3HUKA 3EMIIM N 12 2002
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na CpeAHEKBAaAPATHYECKOrO 3KCTPEMyMa YCKOpe-
HHsI, OLEHEHHOr0 B IUIABAOILEM OKHE [IJIMHOH B He-
CKOJIBKO CEKYHJT). BO-BTOpBIX, CYATAETCH, YTO OYEHD
KOPOTKHII BbIOpOC (HampuMep, ¢ XapaKTEPHOH Yac-
ToTOM 15 I'tl) TO>XE HE O4YEHb CTPALIEH: BAXKHO KAKOE
Ay OYAET B “HHXKEHEPHOM [HANA30HE IEPHONOB”
(TO ecTh, eciu MPONYCTUTh aKCEIeporpaMmy 4epes
nonocoroit puaeTp 0.3-10 I'm). B TpeTbux, noMumMo
3HAYEHHs AMIUTHTY[bI YCKOPEHHs, HA CTENEHb MO-
BPEXXIECHUI CHJILHO BIHSET JJIHUTEIBHOCTH Kojeda-
HHA C AMIUIATYAaMu, OMM3KAMH K MaKCHMAJBLHBIM
(MOCKONBKY pa3pylLIeHHE PeajbHOrO COOPYKEHHA
MPOHCXOAUT OOBIYHO HE MIHOBEHHO, A MOCTENEHHO,
NyTeM HAaKOIUICHHS MOBPEXJEHHH, a IS ITOTO He-
obxogumo Bpemst). Hanmume Bcex 3Tux (pakTopoB
IPHBOJHUT K TOMY, YTO HHKEHEPBI HEPEAKO rOBOPAT,
9YTO OHH CTPEMSTCS HCIOIL30BaTh HE HCTHHHOE, Ha-
OonopaemMoe  “‘CEHCMOJIOTHYECKOE” MAaKCHMAaJLHOE
yCKOpeHne, a Hekoe “a2(pekTuBHOE” MAaKCUMAILHOE
YCKOPEHHE; OJIHAKO SHHCTBA B ONPENEICHUH MOf00-
HOro “a¢pexTuBHOr0” Napamerpa moka Het. B uye-
ane, 310 “a(eKTUBHOE” 3HAYECHHE U CIIEIOBATO ObI
ACIONB30BaTh B KAayeCTBE PaCYETHOIO 3HAYCHHSA
MaKCHMAJIBHOTO YCKOpeHHs A.

B aTOll cuTyauuu, BIOJHE JOTCHYHO CBA3LIBATH
3HaueHne A (e JMHCTBEHHbIH PacYETHBIH MapameTp,
MPAMO OTpazKaroluii MaciuTab Harpy3Ku) HEmocpen-
CTBEHHO CO 3HA4YeHHEM HHTEHCHBHOCTH, OTpaXKalo-
Ieii, B IepBYIO O4Yepeib, MacIITad MOBPEXKIACHUA TH-
NOTETHYECKUX 3AAaHUI C (PUKCHPOBAHHOM YA3BHMOC-
TBIO (TAaKuX, HANPUMEp, KaK KOrJa-TO THUIHYHBIHA
ONHO3TAKHBII KHPNUYHBIA AoM 1o Mengsenesy
[1962]). CTraHOBUTCS SICHO, YTO MCIIOJIL30BAHHE NPH-
MOIi CBSI3M pac4YeTHON OANIbHOCTH [p C PACYETHBIM
VCKOpPEHHEM A — 3TO IO CYIIECTBY YIOOHBIA 00XON-
HBI CIOCO0 MONYy4YHTh “3¢eKTHBHOE yCKOpeHne”,
HE H3y4as peajbHbIX 3HAYEHHH Q,, B 3a0[JHO BO
MHOTOM OOXOfs NEepeYHClIeHHbIe TPYAHBIE NMpobie-
MBI CBSI3H Ip C oy M Ay € A. TTO3TOMY, CAMA KOHIIET-
LM MCTIONIb30BaHms Oanna /py Kak napaMeTpa KapThbl
OCP, nononHeHHas IBHOU creuuukanuei napame-
Tpa A(lp) KaK 3(P(PEeKTUBHOrO 3HAYEHHSI YCKOPEHHS,
BBIDJISAAUT BrONHe pomyctumoil. IIpaspa, Ha B3rman
aBTOpa, KAPTHPOBAHHE HEIOCPEACTBEHHO NapaMeT-
pa A Bce 3Ke NPEeANnOYTHTEILHEE.

OcraeTcs OOWMH 4YPE3BLIYAHHO CEPLE3HBIH BO-
IPOC: CKOJIb PEANUCTHYHbI PACYETHBIC BETMYHHBI
YCKOPEHHsI, TO €CTh, IO CYIIECTBY, BEPHO JIH BbIOpa-
HO 3HaYEeHHEe KOHCTAHTHI B HOPMATHBHOM 3aBUCHMO-
ctu A(Jp). YTOOBI HMCKIIOYHTHL CHCTEMAaTHYECKHE
OmMOKHA B PAaCYETHBIX HArpy3Kax, NPHHATas B HOP-
Max cBsA3b A(lp) NOIKHA COOTBETCTBOBATH CPENHEN
3aBHCHMOCTH MEXKAY HaOIIONECHHBIMH 3HAYCHHAMH
Aoy M 1. TIpoGsiEMa B TOM, 4TO B TEYEHHE BCEX MOCTIEN-
HUX JIECATHIETHH, IO MEPE OLICTPOrO poCTa KOIHye-
CTBa 3apErHCTPHPOBAHHBIX AKCENEPOrpaMM, pOCIO
3HaYeHHE HAOIIONEHHOTO CPEIHETO Qpy,y, COOTBETCT-
Byromero onpepenennomy 6amny. B CHulI II-7-81
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[1982], a Bcnex 3a mum u B CHuII II-7-81* [2000]
6amny I =7 (9) coorBercTByeT A = 0.1(0.4). B TO ke
BpeMs, TOCIIEAHAT IKCNePUMEHTAJIbHAsA OLEHKA IO
nanabiM CIIA [Wald et al, 1999] paer npu [ = 7(9)
O3KHJIaeMOe CpefiHee IeéOMEeTPUYECKOe d,, = 0.25g
(0.90 g), To ects 220-250% OT MPHHATOTO B AEHCTBY-
romem CHull. Takum o6pa3zom, 3meck HMEIOTCS Ce-
pbe3HbIle NMpOoOeMbl, OHH OyayT 3aTPOHYThI 4yTh
MMO3KeE.

OO6cynqum Tenepbh anbTePHATHBHLIE NOAXOJBI.
ITpu ucnonszoBanun Ha kapre OCP, Bmecro Gan-
JIOB, aMIUTUTYAHBIX BEJMYHH, IOCJEOHAS npobiema
(cea3b A(lp)) CHEMaeTCad aBTOMATHYECKH, H B 3TOM
SIBHOE MPEHMYILECTBO TAaKOro MOAXOAa. 3aTo OCTPO
BCcTaeT OOCy:KpaBIIascs BbIlle MpoOieMa nepexoaa
OT peaNbHbIX aMIUIATYR K “a¢ddexTunupiv”’. Hau-
HEM co ciydas, korga Ha kapte OCP orpaxkaercs
pacyeTHOE 3HAYEHHE MAKCHMAJILHOTO YCKOPEHHs
(To ecth A). B ogHOM KpaiiHeM ciydae co3faromme
KapTy CeHCMOJIOTH MOTYT HTHOPHPOBATH NOKA HE yC-
TOABIIYIOCS HAEONOrH0 “a¢peKTUBHOro” ycKo-
pPEeHHs, H HAHOCHTH Ha KapTy OCPEIHEHHOE peallb-
HOE, “CelCMONIOTHYECKOe” a,y,, (HTHOPHUPYS IPH 3TOM
NMpo0IeMbI OTMHOYHBIX BEIOPOCOB, HEOOBIYHBIX CIIE-
KTPOB, KOPOTKHX BBIOpOCOB B 3(P(EKTOB IMPOROII-
KUTeNnbHOCTH Konebanuit). Torga mpu ucnons3oBa-
HUHM KapThl MOTYT NPOSABIATHECA COOTBETCTBYIOLIHE
HCKaxkeHus. B yacTHocTH, TE TEppPHTOpPHH, IJEe OC-
HOBHO¥ BKJIaJ B ONMACHOCTh CO3JAaIOT OYaru MajbIX
MAarHuTyfl, MOTYT NOJYYATE 3aBBINIEHHYIO (OTHOCH-
TEIILHO OOBEKTHBHOI) HHKEHEPHYIO OLEHKY OIac-
HocTH. HampoTtus, Tam, e onpenesiomuMi SBJIs-
IOTCSl OONIBbIIME MATrHUTYABI, HHJKEHEPHAas OLEHKa
OTNacHOCTH OyZeT 3aHHKeHa (U3-3a TOro, YTO HE Y4YH-
THIBAIOTCA 3((PeKTbl HAKOIUICHHS TOBPEXACHUN
npu GonbLIOH pIHTENbHOCTH). B Ipyrom KpaitHeMm
cllyyae MH3KEHepbl BBINOJIHAIOT OUEHKH 3¢ dexTns-
HOTO YCKOpeHMs A, KOMOUHAPYSI CEHCMONIOTHYECKHE
MIAHHBIE U HHKEHEPHbIE COOOPAaKEHM, H KAPTHPYIOT
HMEHHO A; 3aTO NpH 3TOM KapTa TepseT NmpsaMoi
CEHCMOJIOTHYECKHH CMBICT (KaK KapTra 3HaYeHHH
MaKCHMAaJIbHOTO YCKOpPEHHs ¢ 3aJlaHHOH IOBTOpsie-
MOCTBIO). BBIXOOM H3 3TOr0 MPOTHBOPEYHS MOTJIO
661 ObITH, pasymeetcs, (pOpMaNILHOE ONpefelIeHue
“appekTnBHOrO yckopeHusa”. Torma MOXHO ObLIO
ObI CTPOHMTHL HE3aBHCHMO [Ba BapHaHTa KapT: [Js
“cericmonoruyeckoro” u gns ‘“addekTuBHOro” yc-
KOpPEHHH.

B BapuanTe ¢ ucnons3oBaHuEM KapThl RA NOIHO-
CTBIO CHHMAIOTCs MPOOJIEMbI ONMHOYHBIX BEIOPOCOB,
HEOOBIYHBIX CIIEKTPOB H KOPOTKHUX BLIOPOCOB, U 4a-
CTHYHO peluaeTcs npobieMa ydeTa MIHTENIBHOCTH
(TOMBKO NI KOPOTKUX akceneporpamm). Coxpans-
eTcs JIMIIb Npo0JieMa y4eTa JTHTENBbHOCTH I 3eM-
JmeTpsiceHuil ¢ MarHuTygamu 7.5-8.5, korpa agdexk-
Thbl HAKOIJIEHHS MOBPEXKIECHAN MOTYT NPOABHTELCS B
MOJIHYIO CHIIY. DTOT filepeKT MO CyIecTBy HeusOe-
2K€H, ECJIA HCMONB30BATE METOJ, CIIEKTPOB PEAKIHH B
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PocT cpefHux 3HaYeHH HaOIFONEHHBIX MAKCHMATbHBIX aMIUTHTYA nipH [ = 9 6aI0B B CBA3M C POCTOM KOJIMYECTBA 3a-

pericTpMpOBaHHBIX aKCEeNepOrpaMm

Yckopenus CkopoctH
Ton
MCCIEAOBAHMII | oy — HHTEPBAL, | Aoy — TOYEY- | Vipax — THTEPBA, | Vipyax — TOUEY- Hcrounmk
g HOE, g cMm/c HOE, cM/C
1942 - 0.32 - - I'yrenbepr, Puxrep [1961, crp. 52]
1964 0.2-0.4 0.28 16-32 22 MSK-64 [Mengenes, 1968]
1973 0.24-0.48 0.34 24-48 34 ITpoekT wikanst 1973 r. [llkana..., 1975]
1975 - 0.52 - - Tpudynak, Bpapu [Trifunac, Brady, 1975]
1988 0.4-0.8 0.6* 50-100 70 Anrukaes, lllebanun [1988]
1999 0.65-1.24 0.92%* 60-116 83 Banep u ap. [ Wald et al, 1999]

* DKCTpanoJHpoBaHHEIE 3HAYEHHS.

TEM CaMbIM CJIEJOBAaTHh KOHLEIIIHA THHEHHOH HHBA-
PHAHTHOM BO BPEMEHH CHCTEMbI, B KOTOPOH B NPHH-
IMIIE HEBO3MOKHO HAKOIJIEeHNE MoBpexaennit. OnHa-
KO 3TOT Ae(PeKT, MO BUAUMOMY, MOXKHO NPEONOJIETH C
MIOMOIIIBIO MONPAaBKH, 3aBUCSILEH OT JJIHTEIBHOCTH.
Cnenya noruke Anrtukaepa [1975], Antukaeepa H
Ille6anuua [1988] u Kennenu [Kennedy, 1980], gna
MONMPAaBKH K CIIEKTPAJIBLHOM aMILIHTY/IE MOKHO Npe-
JIOKHTH BhIpa>KeHHE BHJA:

RA(T)!’RAO(T) = (dfdo(ﬂ)e.

rae
RA(T) — pexomeHayeMO€E pacyeTHOE 3HAYEHHUE;

RA((T) — npepgBapHTENBHOE 3HAYEHHE CNEKTPA
PeaKiuH, NOJTyYeHHOE OOBIYHBIM PacyeTOM;

d — IHTENBHOCTH PACYETHOTO (CLIEHAPHOTO) 3EM-
JETPSCEHNU;

dy(T) — AMUTENBHOCTD BBIXOJA OCHWIIATOPA C Ie-
puopnoM T u 3atyxanueMm D Ha CTaUMOHAPHBIN PEXKUM
(do(T) = 2T/D, npu D = 0.05 ato 407);

€ — IMIHUPHYECKHIT MOKa3aTelNb, Onu3kuit K 0.15.

ITopsITOXHBasA, MOKHO CYHTATh, YTO C KOHIENTY-
aNBHOM CTOPOHBI NpuHATas B Poccun normka mocr-
poenus kapThl OCP uMeHHO B TepMuHaX Oanna sB-
nsetrca npuemnemoi. ITo cymecrsy — 3T0 cnocod
BBECTH KOHKPETHOE M pa3yMHOe omnpepeneHue 3¢-
thexTHBHOrO pacyeTHOro ycKopenus A. Ecnu npuns-
Tas cBA3b A(/p) COOTBETCTBYET peanbHOCTH, KapTa
TAKOro pPOJia, HECOMHEHHO, MOKET COXPAHATHLCA U B
OyaymieM, XxoTd 6oJ1ee nocIeoBaTENbHbIM ObLIO OBl
mpsAMOe HCIONB30BAaHHE HA KapTe mapaMmeTpa “‘pac-
yeTHOE 3(P(PeKTHBHOE yCKOpeHue”.

OpHako umeromeecs cerogHs Oomee 4eM ABY-
KpaTHoe pacxoxpenue npuuaroin 8 CHull II-7-81%*
[2000] 3aBucumocTm A(lp) ¢ MaTepHanmamMH aHaNIH3a
6onpImoro oo seMa HaONMONEHUH 3a CHNTbHBIMU JBH-
SKEHUSAMH SBJISETCS KpaWHE Cephe3HOH MpoOJIEMOMH.
Hapo cka3aTs, 4to mpodiieMa 3Ta He HOBas U 10CTa-

TOYHO crnoxHasi. Kak BUgHO U3 npuBOgUMOH Tabnu-
usl, npuaaToe B 1981 r. 8 CHUIT 1I-7-81 [1982] pns
9 6anmoB 3HAYEHHUE Ay, = 0.4 g OBLIO B ONpepeneH-
HOM CMBICJIE KOPPEKTHO — OHO HaKpBIBAE€T CBEPXY
COOTBETCTBYIOIIMI AHana3oH mkansl MSK-64 (0.2-
0.4 g). Ognako, KaK BUAHO 13 TAOIMIEI, HAKOILIEHHE
NaHHBIX MEHSUTO Ham| npepcrapnenus. K 1981r. 3ua-
yeHue 0.4 g 6b10 (paKTHYECKH YCTAPEBIHM JaKe
KaK OleHKa cpepHero. Anrtukaes u llle6anun [1988]
pexkomMeHaytoT ans 9 6amnos oueHky 0.60 g. Hosas
onenka Banepna u ap. [Wald et al, 1999] paBHa yxe
0.92 g. Ilpasma, ciemyeT OTMETHTh, YTO 00e 3TH
OLEHKH SBIAIOTCS B OIpefieJIeHHOH Mepe HMCKYCCT-
BeHHbIMH. ®akTHUYecKu B 00mactu 9 6annos pocr yc-
KOpeHHus ¢ 6annoM mpekpam@aerca (mapaMmeTp G,
HACBIIAETCA). IMIUPHIECKOE CpefiHee s 9 6anos
cocrasiser 0.45 g mo [AnrTukaes, llleGanun, 1988] u
okoo 0.5 g. mo [Wald et al, 1999]. Opnako 3T0 HaChI-
IIEHUE I NaPAMETPA A MAJIO YTO MEHSET C TOY-
KH 3peHHs HHXKEHEPHOTO pacyeTa.

Jleno B TOM, UTO HACKILIEHHE dp,,c HA B KOEH Mepe
HE ABIAETCA MPHU3HAKOM HACHIIICHHS Pa3pyIINTENb-
HOM CHITBI 3eMJIETpsICeHNs (MHa4e H 6aini He poc ObI).
B uvacrHoCTH, NpOROIKAET pacT 6€3 BHIPAXKEHHOI0
HACBIIEHHs HAOMIONEeHHAas MaKCUMAJIbHAsE CKOPOCTh
KonebGannii rpyHTa. (BecemMa BEpOsiTHO, 4TO pa3s-
HeNBHBIH aHAJIN3 110 TUNIAM FPYHTOB MOKa3aJ Okl Om-
PENENICHHYIO TEHAEHIIHIO K HACBIIIEHMIO HA CIa0bIx
IPYHTax; K COXKaJIEHHIO, O paboTax, rie MpOBOAMIC
ObI MOJOOHBINA aHAJIN3, AaBTOPY Hen3BecTHO.) Ilpuoc-
TAHOBKA B POCTE dy,,, CBA3aHA, O-BHAUMOMY, C ObIC-
TPBIM CHHKEHHEM XapaKTEepPHOH 4acTOThI CHEKTpa
kKoneOanmit npu pocre 6anna [Yepnos, 1989; Yep-
HOB, Cokonoe, 1988]. Takasa TeHOeHUHS HMEET MO
KpaiiHeil Mepe IB€ COBMECTHO [ICHCTBYIOLIHE IIPUYH-
HBI: POCT BKJaja OTHOCHTEJILHO HH3KOYaCTOTHOH
HEBOJIHOBOI KOMITOHEHTBI IBICKEHHUS TPYHTA BONIU3H
pa3noMa, a TakKe ObICTPbIH POCT C AMIUTUTYIOH He-
JMUHEHHBIX NOTEPh B IPYHTE, 0 YeM OyfIeT emie pedb
HIKe. B nenoM, HeT COMHEHHN B TOM, 9TO YC/IOBHBIH,
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a¢pdeKkTuBHbI nMapaMeTp A AOJIKEH NPOJOJIKATH
pactu ¢ 6amiom.

Brrryer mHenue, uro marepuansl CIIIA, rme pis
OLEHKH MAaKpOCEHCMHYECKHX 0aninoB HCHONBL3YETCA
MonudunuposanHas mkana Mepkamu [Wood, Neu-
mann, 1931], He BIONHE CONMOCTaBUMEBI ¢ DanmiaMu 1mo
€BpOMNEeNCKUM mKanaM. ABTOp Hawan pabory mo
npoBepke pe3ynbTaToB [Wald et al., 1999] va gannbIX
no 3emnetrpsacenusMm Poccun (puc. 1). Bugso, uTo B
obnactu, obecneyeHHON MJAHHBIMH, PpEe3yJIbTaThI
[Wald et al., 1999] Bnonse nogreep:kpatorcs. IToxo-
Ke, 94TO “‘aMmInaTyaHas 4acth’” mkansl MSK-64 neii-
CTBHTEJILHO CyINIECTBEHHO 3aHMKAeT pealbHbIe Ia-
paMeTpbl YCKOPEHHUI.

OtmeTnM nonyTHO, uto B CHHIT II-7-81%* [2000]

=7

sHaueHne A =0.1 x 2 HCIIONB3YEeTCA TAKKE U KaK
PEKOMEHAYEMBIH HIDKHMH MpEfen s 3HaYeHUs
MaKCHMAJILHOTO YCKOPEHHS JUIsl aKCeleporpaMMBl,
HCIIOJIB3YEMOil B YHCIICHHOM pacyeTe COOpYKEeHHs.
C aTuM Henb3s He cornacuThbes. Ho sicHo, 4To Tunmmy-
HbI€ peaJMCTHYeCKHe 3HAYEHHs] MaKCUMAaJbHBIX yC-
KOPEHHI NPUMEPHO BIBOE GOMbILIE.

K KAKOMY I'PYHTY CIIEOYET OTHOCHUTD
BAJIII HA KAPTE OCP

Tpapuuus HCIONB30BATH ISl MPHBA3KH JaHHBIX
kapTbl OCP “cpennmii” rpyHT (Kateropus rpyura Il
mo CHull) Bnonxe moHsATHA: TEPPUTOPHUI ¢ HaHOO-
nee OIaronpUsATHBIM CKaNbHbIM (KaTeropus: I) rpys-
TOM MaJlo, a TEPPHTOPHIO ¢ HEGIArONPUATHBIM MST-
xuM (kateropus III) rpyaToM 6paTk 3a TOYKY OTCYE-
Ta HeygoOHO. Pa3yMHOCTE TaKOH NPaKTHKH, OAHAKO,
cTajia BbI3BIBATH COMHEHUs, KOraa OBIJIO OCO3HAHO,
YTO NMPH BBICOKHX Oajrax MeXaHU3M BIHSHUS FPYH-
TOBBIX YCJIOBHIH HAa CTENEHE MOBPEKACHHS COOpYyXKe-
HUl Ka4eCTBEHHO OTIMYEH OT TAaKOro MeXaHHM3Ma
npu HU3KHUX Oamnax. BooGpa3suM y4acTOK MOBEPXHO-
cTH 3eMiIH, Ha KOTOPOM UMEIOTCS IUTOLIAJKH ¢ TPYH-
TaMH BCeX Tpex Kareropuii. M momycTuMm, 4TO 3TOT
YY4aCTOK TIIOABEPraeTcs NEHCTBHIO 3EMJIETPACCHHH
Pa3IUYHOM CHJIBI OJHOPOAHBIM O00pa3oM, B TOM
CMBICJIE, YTO HA YPOBHE CKAJIBLHOIO re0JIOrHYeCKOro
¢yHmaMeHnTa BONHBI, Mafalolue CHAU3Y B Mpefenax
9TOr0 y4YacTKa, HMEIOT ONHOTHIIHBIE AMILIHTYABI,
AIHTENBHOCTH U crnekTphl. IIpn mepexope oT rpys-
ToB KaTeropuu I k kareropun IIl makpocencmuyec-
kue 3@ddexTsl (B MEpByl0 OuyepeNb MOBPEKIACHUS
3[aHHUI), H TeM caMbIM HaOmromaemsblil 6amn, OyayT
HapacTaTh NPHMEPHO B COOTBETCTBHH C HOMEPOM Ka-
teropun. Ilpu aroM, mpu HH3KUX Gannax 3TO B OC-
HOBHOM CB$I3aHO C TeM (hbaKTOM, 4TO C POCTOM KaTe-
TOPHH IPYHTA MaflaeT UMIIEAaHC (aKyCTHYECKas Ke-
CTKOCTB) PV, BEPXHETO CJOsI TPYHTOBOH TOMIINM H,
COOTBETCTBEHHO, PACTyT AMIUIATYAbl KOJeOaHHi
rPYHTa, IO KpaiHeHd Mepe, aMIUIHTyAa CKOPOCTH.
(910 — mpocras nHHEHHAas cXeMa Ik rapMOHHYEC-

OU3HKA 3EMIIM  Ne 12 2002

@
2

R

e Kamuarka HaOn.
. — Wald99
-O0- MSK64/2 = CH81
-v- MSK64/1

2 3 4 S 6 7 8 9
Bann MSK

MakcHMabHOE TOPU3OHTANIEHOE YCKOPEHe, CM/

Puc. 1. TlpenBapuTenbHblii BADHAHT 3aBHCAMOCTH Ha-
OIIONEHHBIX MaKCHMAaJbHBIX NOPH3OHTANLHBIX YCKOpe-
Huit Ha KamyaTKe OT celicMH4eCKOl MHTEHCHBHOCTH IO
mkane MSK-64. UepHble Kpy:KKH — KaMuaTckie Habuio-
JEeHHbIC JaHHBIE. TpEyI'OJIbHﬂKH H KBaJpaThbl — HU2KHAA H
BEpXHAA rPAHHLIA THANIA30HA YCKOPEHUH [/ COOTBETCT-
ByloOlero Gauna no “aMmIuTygHON YacTH TeKCcTa LIKa-
nel MSK-64 (Mensenes, 1968). Tonkas nuHHs — no
(Wald et al., 1999).

Kux kone6aunuii u3 [Mensepes, 1962]). ITpu BbicOKHX
e Oannax (8-9 u 6onee 6aMIOB HAa CKAJTLHOM IPYyH-
TE) HECKANBLHBIN TPYHT HAYUHAET pa3pylliaThCs Cec-
MHY€ECKOH BOJTHOM, BOZHHKAIOT IJTACTHYECKOE ITOBENIE-
HHE U TeYeHHEe TPYHTA, TPEILMHBI, ICEBIOOKIZKEHAE U
IPOY., M B Pe3y/IbTaTe HAYHHAIOT JIEHCTBOBATH IIPUH-
LMITHATBHO HHbIE 3aKOHOMepHOcTH. C OIHOM CTOPO-
HBI, Pa3pyMIAIOUIUICA TPYHT TEPSAET HECYUIYIO CHO-
COOHOCTB: OH HE MOXKeT GoJiee CIYKHTH OMOPOI st
31aHui 1 coopyxkenuit. C Apyroi CTOpoHbI, MO HA3-
KOINPOYHOMY I'PYHTY HE MOKET PacnpoCTPaHATHCA
BBICOKOAMIUIUTY/IHASE BOJIHA, TaK 4TO 4yeM ciabee
TPYHT, TEM HIZKE NPEAENBbHO BbICOKAs aMILIATYAA
BOJIH, KOTOpasi MOKeT HaOIIOHaTLCA Ha ero MOBepX-
HocTH. Takum 06pa3oM, pH BBICOKHX 6annax, ¢ Ofi-
HOH CTOPOHBI, AMILUTUTY/A BOJIHBI Ha €r0 MOBEPXHOC-
TH HE TOJNBKO HE HapacTaeT, a, HaNpOTHB, NAJaeT C
POCTOM KaTerOpHu IPYHTA, B PAAUKAIbHOM OTITHYHA
OT IOBEieHUA Npu HA3KuX 6annax. C gpyroi cTopo-
HBI, Pa3spyIUTENbHBIN 3(PPEKT 3eMNeTpACeHNus NPO-
JOJIKaeT HapacTaTh C POCTOM KAaTErOpHH IPYHTA.
OpnHako 3TOT POCT CBA3aH HE C POCTOM AMIUIHTYBI
CEeNCMUYECKOM BOJIHBI, a ¢ HapacTaHueM 3P (eKTOB
Jierpafauiy HeCyImeHn cnocoOHOCTH IPYHTA, H, B IIEp-
BYIO OYepefib, C HEPAaBHOMEPHOI MPOCAIKON PYHTOB
O] 3/IaHUAMH.

Ha kayecTBeHHOM ypOBHE, ONHCaHHAsA KapTHHA
Bnepsble Ob11a n3noxkena asropy H.B. llle6anuabiv
(mmunoe coobmenue, 1980 r.). OTnenpHBIE MaKpO-
ceficMuyeckne HaOMIOfeHHs, MOMAEPKHBAIOIINE
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JAHHYIO TOYKY 3peHHs, JAaBHO CTajl KIACCHKOMU
ceficmonoruu (3emnerpsicerne Hwumrara 1964 r.),
WUTH J1aKe BOILTH B TEKCT MaKPOCEHCMHUYECKOH IIKa-
Nb1 (TPEIMHEI B TpyHTe, onoxs3Hu). OgHako nuib B
nocnepHue 15 neT monyueH JOCTATOYHO OOMIHPHBIN
00b€M NpSAMBIX CEHCMOJTOTHMYECKHX HaOIIONeHUIt
JAHHOrO sBIeHHs (cM. Hampumep, (dyHIaMEHTAlb-
Hbmi c6opHuK [Irikura et al., 1998] u 6ubmuorpaduro
B HeM). Ocobenno yGenuTenbHbI MaTepHalbl OHO-
BPEMEHHOM PErHCTPALMA CANILHBIX IBIKEHHUI B CKBA-
>KHHE U Ha NOBEPXHOCTH.

OG6cyxnaemoe SBIEHHE NOCTATOYHO CIOKHO M
MHOTHE €ro JeTaj¥ HEesACHbI, HO HAa MNpPOCTEHIIEM
YPOBHE OHO CBOAHTCA K cienyiomemy. ITo mepe poc-
Ta aMIUIATYABI CEHCMHMYECKOH BOJIHBI, NMafaroliel
CHH3Y Ha CJIOH FPYHTA, ynpyras gedopMauus B BOJIHE
B KOHIIE KOHIIOB IPEBOCXOIUT KPHTHYECKYIO iedop-
MalHIO pa3pylieHuss rpyHra. MHCTpyMeHTanbHBIE
HaOIIONEHNA MO3BOJISAIOT 3a(PHKCHPOBATh Aa’Ke paH-
HHUE CTENEHH pa3pylIeHHus, B TO BpeMs KaK BH3yallb-
HBIE NPOSIBJICHHS BO3SHUKAIOT MPH OOJBINHX aMIUIH-
Tygax. 9TOT (pakTOp NMPHUBOAUT K MOBPEXKACHUIO H
paspyLICHUIO 3[aHHil U HaI3EMHBIX COOPYKEHHH 3a
CyeT HEpaBHOMEPHOH OCafKH OCHOBaHHA (a HE MO
O0OBIYHOMY MEXAHH3MY pa3pyLIECHHs OT OOKOBOM CH-
ne1). CBan, hyHgaMeHThI, TPYOOIIPOBONHI H IIP. pas3-
PYMIAIOTCS NPH 3TOM HEMOCPENICTBEHHO (HEpaBHO-
MEPHO YBJIEKaeMble Ae(OpMUPYIONIMMCA TPYHTOM),
Ecnu ke ocagka OCHOBaHHS paBHOMEPHas, COOPYKe-
HHE MO3KET NPOCTO NOrPy3HThCs (HE pa3pymasicb) B
OXKMZKEHHBIA rpyHT. Henp3si B 9TOH CBA3H HE 3aMe-
TATh, YTO BO3MOKHOCTH Pa3pyLICHHUS COOPYKEHHS
3a CYET HEPAaBHOMEPHBIX Ae(OpMaUil OCHOBAHHS
BOOOIIIE HE MPeyCMOTPEHA CTPOUTEIBHBIME HOpMa-
MH KaK BazKHBIH POJl pac4€THOM Harpy3Ku.

ITo paspymaromemycsi FPyHTY BOJIHA 3(pheKTus-
HO PacnpOCTPAHATLCSA HE MOXKET (€€ 3Heprus Kak pas
H pacxofyeTcs Ha paspymieHue). Ecnm amnnmtyna
najarollei CHA3y BOJNHBI OyIET PacTH, €€ aMILUTATYAa
BhIIIIE pa3pylIaouerocs ciaos OygeTr, oueHb rpybo
rOBOpsi, OCTaBaThkCad mMocTosiHHOW. Ha camom pene
cnabblif POCT aMILUIATYAbI BO3MOKEH, TaK KakK NpH
merpajauiy rpyHTa nagaeTt ero 3¢ ¢eKTHBHBIH MO-
Aynb CABHTra, a ¢ HUM H 2(eKTHBHBI HMIIENAHC
(akycTHyeckas XKecTKOCTb), HO POJIb 3TOro agdexra
noguyuHeHHasas. Hago nogyepkHyTh, 4TO ABJICHHE 32-
ME[JIEHHs W HACBILEHHsT POCTa AMIUIHTYA Koieba-
HHI TOBEPXHOCTH HECKAJILHOTO IPYHTA NPH HX POCTE
Ha CKaJIbHOM OCHOBAHMH HE SBJIAETCS KAKOH-TO aHO-
Masgeil: 3TO THIHYHOE, IOBCEMECTHOE SBICHHE NPH
AOCTATOYHO CHIILHOM 3eMIeTpsceHun. 1ot addexT
NpOsIBJIsiETCs B IEpByIo ouepensb (yxke mpu 0.2-0.3 g)
B rpyHTax kareropun III, HO ¢ pocToM aMIIUTY] KO-
nebaHuil CKANBLHOTO TeONIOTHYECKOro (yHgaMeHTa
OH MPOSIBJISIETCS M HAa CPEIHUX IPyHTax. Bricka3piBa-
JIOCh IO BHAMMOCTH NapafiokcanbHoe MHeHHe [Mo-
hammedioun, 1984], uro a,,,, Ha HECKATLHOM IPYHTE,
B CpefHeM, BOOOIE HE MOXKET NPEBBLICHTL YPOBHS

0.5 g; Ob110 OTMEYEHO (B CBSA3M CO 3HAYSHUSIMH YCKO-
peHmii B Tabiuie, CM. BBILIE), YTO 3TO MHEHHE HMEeT
CEepLE3HYIO HAOMOAATENBEHYIO OCHOBY. I')py6o opueHn-
THPOBOYHO MOXKHO NOJIAaraTh, YTO NPEEIbHOE YCKO-
penue ansa rpyHra kareropuu Il cocraemser 0.25—
0.4 g, a pna rpynra kareropuu II — 0.5-1.0 g, B TO
BpeMsi KaK YCKOPEHHE CKaJIbHOTO IPyHTa (WJIH yc-
JIOBHOE YCKOPEHHE CKaJBHOTO TIeONIOTHYECKOro
¢yHmamenTa) MoxkeT mocturathk 1.5-2 g u Gonee.
Hrak, c pocToM aMIIIHTY/] KOJeOaHHil CKaJILHOTO Te-
OJIOTHYECKOTO (PYHAAMEHTA MOBPEXKIEHUS HA IIO-
BEPXHOCTH HECKAaJNIBLHOTO rpyHTa (M ¢ HUMHM Oamn)
pacTyT, a aMIUIATYABI (HE TOJBKO YCKOPEHHs, HO H
CKOPOCTH) PacTH NEPECTAIOT, ‘“HaChIAIOTCS .

OG6cyzkpmaemMoe BasKHOE SIBJICHHE HMEET HeTHHeH-
HBIH XapakTep, # I ero MOHAMaHusA NOoJIe3Ha rpa-
¢uyeckas wmocrpauus. Ha puc. 2 nana kayecTseH-
Hasl CXeMa BJIMSHHUA HEJIMHEHMHOCTH H pa3pyLICHHS
IPYHTa Ha BEJIMYHHY MAKCHMAJIbHOTO YCKOPEHHS Ha
nosepxHoctu. Ha BepxHeil nape rpacgukos (a), (6)
NPUBEJICHBI /1B BAPHAHTA 3aBUCHMOCTH MaKCHMAaJlb-
HOT'O YCKOPEHHs Ha MOBEPXHOCTH IPYHTa OT CBOMCTB
BEPXHETO €104 rpyHTOBOM Tommu. Ha puc. 2a apry-
MEHTOM SBJISIETCA AKYCTHYECKAas KeCTKOCTh PV 3T10-
ro cnosi. Cepus KPUBBIX IOCTPOEHaA At Habopa Ba-
PHAHTOB aMIUINTYABI NaflarONIeH CHU3Y BO/IHBI, NIPH-
YeM KaXJAOMy TaKOMYy BapHaHTy COOTBETCTBYET
KPY:KOK Ha BEPTHKAJILHOH JIMHHH, OTBEYAIOIIECH TH-
NOBOMY TPYHTY Karteropus I (ckaneHselil). Kpyxok
NOMEYaeT KOHKPETHOE 3HAauYeHHEe MaKCHMaJIbHOIO
YCKOPEHHsI Ha TAKOM TPYHTE; NpUYEeM HCIOJIb30BaH
cepyroumi psan 3HadeHni yckopenus: 0.025; 0.05;
0.1; 0.2; 0.4; 0.8 u 1.6 g. ITyHkTHpPHAS THHUSA OMUCHI-
BAaeT MOBEJICHHE AMIUIUTYJ B YCIOBUAX JIHHEHHOTO
nopefeHus rpyuTa (“‘0eCKOHEYHO MPOYHbIH IPYHT”).
Beprukansreie muaun ¢ nometkamu 11 u IIT cooTseT-
CTBYIOT rpyHTaM Kareropui II (rpyHT cpeguei miot-
HoctH) u III (MArKmit rpyHT), COOTBETCTBEHHO. 3Ha-
YEHHS aKyCTHYECKOH JKECTKOCTH HOPMHPOBAHBI IMy-
TE€M JENEeHHsA Ha aKyCTHYECKYIO KEeCTKOCTh IPyHTa
kateropuu I. Puc. 26 — 3T0 ananor puc. 2a, HO 1O OCH
abcuHcC OTIOXKEHB! 3HAYEHHUs NpHpaleHus Gaib-
HOCTH Al ;¢ OTHOCHTENBHO 3TAJIOHHOTO “‘UfieabHO-
ro” rpyHra Kareropud /, (paccyuTaHHbI€, KaK OOBI4-
HO, Yepe3 OTHOLICHHE aKyCTHYECKUX KECTKOCTeH:

Alpx =-1 .66 %
X log(pV(dakr.rpyaT)/pV,(3Tan.rpysr)).

Macmrab no ocn aMIUIATYH JTOrapuMHUYECKHi.
Ha mmxneit nape rpadukos (B), (T) 10 TeM Ke yCIOB-
HbIM YMCJICHHBIM JJaHHBIM MOCTPOEHA 3aBHUCHMOCTH
MaKCHMAJIbHOTO YCKOPEHHS d, Ha NOBEPXHOCTH
rpynTta kareropuii II u Il or 3navenus a,,, Ha mo-
BEpXHOCTH rpyHTa kareropuu 1. Ha rpacuke puc. 28
macitad HaTypanbHbIR, HA rpaduke puc. 2r — 6umno-
rapucmuydeckuit. Kpupnle aTux rpaukoB nocTpoe-
HBI 0 TOYKAM Ha JIByX BEPTUKAJIbHbIX THHUAX, HAHE-

OU3UKA 3EMIIM  Ne 12 2002
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Puc. 2. OpueHTHPOBOYHAA CXeMa BITHAHHS HETHHEHOCTH H Pa3pyIIeHns TPYHTA Ha BeTHYHHY MAKCHMANBHOTO YCKOPEHHS Ha
€ro NOBEPXHOCTH: (a) — 3aBHCHMOCTH MaKCHMAJTBHOTO YCKOPEHHs Ha MOBEPXHOCTH TPYHTA OT HOPMHPOBAHHOI aKyCTHYECKO
sxectkoctH pV, BepxHero cnod, i1 HaGopa BapHaHTOB aMILUTHTY/IBI NTafaomieil CHu3y BomHbL ITyHKTHD — NMHHEHHOe nosefe-
HHE aMIUTHTYJ, CIUIOLIHAA JTHHHA- (pakTHYeCKOE nosefeHue. Cepas nonoca — yclnoBHas NpefenbHas NPOYHOCTh TPYHTA, BbI-
pakeHHas yepe3 MaKCHMaJIbHOe celicMuyeckoe yckopenue. Beprukansusie nurun II u I cooTBETCTBYIOT rPYHTaM COOTBET-
CTBYIOIIHX KaTeropuuii (cpegHeMy u MArkomy); (6) — arasor rpacuka (a) B GunorapudmuyeckomM mMacmrabe, npuyem och ab-
cuucc ouucpoBaHa B eAMHHMIAX NpupameHus GannbHOCTH Al OTHOCHTENBHO TpYHTa KaTeropuu [; (B) — 3aBHCHMOCTB
MaKCHMaJIbHOTO YCKOPEHHS dy,, Ha nosepxHocTy rpyHTa Kareropui I, Il u Il ot 3navyenus a,,,, Ha NOBEPXHOCTH TPYHTA Ka-
Teropuu I. Kaxnas munus rpaguka (B) COOTBETCTByeT HaGOPY TOUEK Ha COOTBETCTBYIOILEN BepTHKANBHON JIHHAM rPpachuKOB
(a) u (6), (r) — ananor rpacpuka (B) B GunorapucMuyeckomM maciurabe.

CEHHBIX Ha KaXJOM U3 BepxXHHX rpagukos. [Tpuus-
Tas NpH NOCTPOEHHM MAaHHBIX TpauKoB opma
3aBHCHMOCTH NPEJENBHOIO YCKOPEHUS OT aKyCTHYe-
CKOH KECTKOCTH M CBA3aHHBIC C HEH a0OCONMIOTHBIE
3HaYeHHs NpPEefeNbHBIX YCKOPEHHH Ha TPYHTAaX KaTe-
ropuu II u III (paBusle 0.3 u 0.7 g) nmeroT cyry6o
OPHEHTHPOBOYHbIH XapakTep.

W3 paccmoTpenus BepxHel mapel rpacukos (a),
(6) BUAHO, KaK C POCTOM aMIUTHTYbI TAAIOIIEH CHHA-
3y BOJIHBI, aMIUIATYA HAa MOBEPXHOCTH CHAYaJIa MPo-
MOPLHOHATLHO PACcTET, a MOTOM HACHIAETCH, MPH-
YeM YpOBEHb HACBILICHHS TeM HUXKe, 4eM cinadee
rpyHT. IIpryem, eciu Npu MaibIX aMIUTHTYAAX Mafa-
IOIIeH CHHU3Y BOJIHBI MpHpalieHue OaJIbHOCTH TIO
AKYCTHYECKHM 3KECTKOCTSAM YCIEIIHO NpecKa3bIBa-
€T MOBEJCHHE AMIUIATYJ Ha MOBEPXHOCTH, TO NPH

OU3HUKA BEMIIM M 12 2002

GONBIINX AMIUITMTYAAX Mafaromedl BOIHBI KAPTHHA
“mepesopaunBaeTcs’ : ¢ pocToM Al aMIUIMTYAA Ha
NOBEPXHOCTH NAfiaeT. ITO “‘nepeBOpaYHBaHuE” SICHO
BHJIHO HA HH:KHEU mape rpadukos (B), (r), rae amn-
JHTYAA Mafaroliel BOJHbI BbIOpaHa B KayecTBe ap-
rymenTa. Ilpumep mocnenoBaTeNbHOrO HETHHEHHO-
ro pacyera NMOBEJIEHHs CJIOf MATKOrO TPYHTa IOX
NIEACTBHEM NANAOLICH CHU3Y BBICOKO-aMIUTHTYIHOM
CElICMHYECKOH BOJIHBI HA OCHOBE MOJEJIH CPEfbl Mo
Pamb6epry-Ocryny copmepxkutcs B [Mohammedioun,
1984].

OnHako u npu MMHEHHOM NOBECHHH rPyHTA ([Ist
HH3KHX H CpefHHuX 6annoB) CBSA3b aMIUIHTYH C KaTe-
ropHeil TPyHTa HE BIOJIHE TPHBHAJIbHA IO IPUYHHE
IIHPOKOIOJIOCHOTO XapaKTepa CeHCMUYECKOrO CHr-
Hana i 3(pdexToB nornouenHus. BepHemcs K 06¢yxk-
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AABIIEMYCS CIYYalo TPeX IUIOMAOK PAa3HbIX KATEro-
puii rpyHTa Ha omHOM y4actke. Ilpm mepexopge ot
rpyHToB Kateropuu I k kareropuu III adpdexTsi 3em-
JeTPSICeHNs, a ¢ HUIMH U HaOmopaeMbli 6a, OyayT
HapacTaTh IPHMEPHO B COOTBETCTBHH C HOMEPOM Ka-
teropun. Ho paske mpu Hu3Kmx 6ajnax akcenepo-
rpadbl He 3apETUCTPHPYIOT CKOIBKO-HHOYMD CylIe-
CTBEHHOrO pocTa aMIUIHTYA yckopeHns. ITpakTuyec-
Kasi He3aBHCHMOCTb MAaKCHMAJbHbIX YCKODEHHH OT
THIIA TPYHTA — 3TO JABHO H XOPOLIO YCTAHOBJICHHBIH
HaOmroaTenbHbI (pakT [Hanpumep, Campbell, 1988;
Joyner, Fumal, 1985]. IIpuunHa rnaBHbIM 00pa3oMm B
TOM, YTO MAKCHMAJILHOE YCKOPEHHE CBA3aHO C BBICO-
KOYAaCTOTHBIM y4acTKoM cnekrpa (4—10 I'u, nepuo-
ne1 0.1-0.25 ¢), a gy 3TOl MOJIOCKHI YACTOT MOMJIOIIe-
HHE B TPYHTOBOH TOJIILE OOBIYHO HOCTATOYHO BEIIH-
K0. CHIZKeHHEe BRICOKOYACTOTHBIX aMILUTHTY/ 32 CYET
NOIVIOLIEHHUS HMEeT TEeHJCHUHIO B CYLIECTBEHHON
Mepe KOMIIEHCHPOBATh HX POCT 3a CYET HU3KOr0 HM-
NejaHca, 1 B pe3ysbTaTe Aake NMPH HU3KHX Oammax
3HAYEHUST AMIUTHTY]] YCKOPEHHs PacTyT C KaTeropu-
eii rpyHTa focraTo4yHo cnabo. ITpu 7-8 6annax Hauyn-
HAIOT BKJIIOYATHLCSA HeIuHeHHble 3((eKkThl, H Ha-
3BaHHBIA CIAa0BIH POCT CHAYaJIa MpEeKpamaeTcs, a 3a-
TeM 3aMEeHsIeTCs CNafoM H3-3a BBIINIEONMHCAHHOTO
“nepeBopaunBanus”’ KapTuHel. IIpu MaccoBoii 0Opa-
60TKe MONy4YeHHbIX MpH 5-9 Oanyax 3anmuceil CHlb-
HBIX IBHXKEHHI MOOOHBIE 3(P(DEKTHI OCPENHAIOTCH,
0 CIVIaKEHHAs SMIUPHYECKas KapTHHA CBOJHTCA K
MPaKTHYECKOH HE3aBHCHMOCTH MAaKCHMAJILHOIO yC-
KOpEeHHSI OT KATeropuu rpyHTa. DTH IKCIEPHMEH-
TanbHbIE (PAKThI, pa3yMeeTcsa, Pe3KO NPOTHBOPEYaT
HESIBHO 3aJI0KEeHHOM B geicTByromue HopMbl CHull
II-7-81* (tabnuua) 3apucumoctu A(Al) B BHAE ABY-
KPaTHOro pocTta Ha Oan.

PocT pacyeTHOro ycKopeHusi A OTpaXkaer TeM He
MeHee peanbHBII POCT MOBPEXACHHH C KaTeropHe
rpyHTa. [IpocTo 3Ta 3aBHCHMOCTD ONPEAENAETCI HE
peanbHbIM MaKCHMAJIBHBIM YCKOPEHHEM TPYHTa, a
nHbIME (pakTOpamu. PaccMOTpHM, B 4aCTHOCTH, MO-
BEICHHE CNEKTpa peakiun. 3aBHCHMOCTB CIHEKTpa
peakuuy OT THIIA TPYHTA JJa€T Maoe U OIH3K0e K
HYJIIO npHpalieHne RA ¢ kareropuei rpyHTa B o0na-
cti 4-10 'y (MpUYHHBI 3TOTO TE KE caMble, YTO U B
00CyKaBILIEMCS BBIILIE CIy4ae MaKCHMAJILHOTO yC-
KopeHus). OMHOBPEMEHHO HMEET MECTO YCTOMYMBbIN
pocT RA ¢ kareropuei rpynTa B oosnacru 0.5-2 I' (u
TO K€ TNOBEJeHHe JJIsi MAaKCHMAJIbHOH CKOPOCTH).
Jnd npoMeXyTOYHBIX 4YacToT 3(dEeKTh HMET
NMpOMEeKYTOYHbI XxapakTep. [ToaToMy n aMIIHTYABI
CKOPOCTH, ¥l TIOBPE>KACHHS 30aHUIl C HE CITUILIKOM Ma-
NTBIMH NepuopgamMu OymyT BecTH ceOsl B OJKHIAaeMOM
cornacum ¢ THIOM rpyHTa. Takoe nopefeHne umMeeT
JTHHEHHBIN XapakTep, OHO CBA3AHO C THIHYHLIMH
¢hopmamu nepeaaTOUHbIX (PYHKIMIH TPYHTOBBIX TOJIII
(“cneKTpanbHBIX MOMPABOK 33 TPYHT”); OHO B O0IIEM
HE 3aBHCAT OT aMIUTHTYAbI KONIeOaHuil HWIH BEIHYH-
HeI 6anna. Takum o6pa3oMm, ah(heKT rpyHTA CYIIECT-

BEHHO 3aBHCHT OT 4acTOThI KoJsieOanmi, Korma o
TIPHHAMAETCHA YaCTOTHO-HE3aBHCHUMBIM, LIEHOM TaKo-
ro YIPOILEHHS SIBIAETCA AONYIIEHHE ONMPENEICHHbIX
ommOok. K coxanenuio, 3TH (CHCTEMATHYECKHE)
omMOKHY B ONPEIeNIEHHbIX CIIyYasxX BEAyT K CyLIecT-
BEHHOMY 3aHIKEHHIO PaCYeTHBIX Harpy3oK H K Co-
OTBETCTBYIOILEMY CHUKECHHIO PAaCUETHOH CeHcMOo-
croikocTH. KOHKpEeTHO, B 3TOH CHTyal[HHd OKa3bIBa-
I0TCA 3[aHUsA C MAaJbIMU NMEPHOAAMH COOCTBEHHEBIX
KoneOaHui. DTOT BOMPOC AETAILHO 00CYKICH HIXKE.
Cunpreiimias 3aBHCHMOCTE  3(hexra rpyHTOBOroO
CJIOS OT YaCTOTHI HETJIOXO WIUTFOCTPUpYeTCs puc. 5.14
B kuure III. OkamoTo [1980].

MoKHO 3aMETHTB, YTO [JIsI MAJIBIX AMIIUTY] (HH-
K€ YPOBHS MaKCHManbHOro yckopenus 0.2 g) npuso-
muMble rpaduKH Ha pUC. 2B, 2T IJIOXO COTIacyrOTCs ¢
3aIUMINIAEMOH BbILIE HAEEH, YTO aMIITHTYJA YCKOpe-
HUSI MAJIO 3aBHCHT OT CBOMHCTB rpyHTAa. [IeHICTBATENE-
HO, TAKO€ NMPOTHBOpPEYHe HAIHIO, H ObUIO ObI pef-
MOYTHTEbHEee BbIOpATh /I BEPTUKAILHOH HIKAJbI
puc. 2, HampuMep, eAMHHLIBI MAKCHMAaTbHOH CKOpPO-
CTH (MMEHHO MO3TOMY rpauKH puC. 2 ABNAOTCA B
OCHOBHOM HIJLIIOCTPATHBHBIMH). BrIGOp HMEHHO
MaKCHMaJIbHOTO YCKOPEHHS KaK aMIUIMTYJHOrO ma-
pameTpa Ha pHc. 2 CBsI3aH ¢ TeM (PaKTOM, 4TO IO JIH-
TepaTypPHBIM AaHHBIM MOKHO JaTh PEaTUCTHYECKHE
OPHEHTHPOBOYHbIE YPOBHH HACBHIIIEHHA TOJIBLKO IS
AMIUTHTYJl YCKOPEHHs (OHM NPHHATHI 3[€Ch YCIOBHO
kak 0.3 g nos III kareropun rpyara u 0.7 g posa II ka-
TErOpHH IpyHTa). [I/IA BEPXHMX MPEHENIOB APYIUX MNa-
paMeTpoB (Kak, HampuMep, sl MAaKCHMAILHOH CKOPO-
CTH) NPUEMJIEMBIX OIIEHOK B JINTEPATYPE HE HAIILIOCK.

Omnucannpie (pakThl BAXKHBI 10 MHOIHM IpPHYH-
HaM. B pamMkax TeMbl JaHHOTO pa3jelia U3 HHX CIIeNTy-
€T, YTO TOJILKO /IS CKAJIbHOI'O IPYHTa, C BLICOKOM
MPOYHOCTHIO 1 MANIBIMH HETHHEHHBIMA 3¢ eKTaMH,
COXpaHAETCs NpsMas 4YeTKas CBsA3b 0a/u1 — aMIUTHTY-
71a ¥ IPH HA3KMUX, M IPU BBICOKHX Oasuiax. 3TO 3HAYMT,
YTO MMEHHO K CKaJbHOMY IPYHTY, Kak K Haubonee
OpPOCTOMY M SCHOMY CJIy4arO, MOJEKHBI OTHOCHTBCS
HopMaTuBHbIe napameTpsl KapTel OCP. Ilpu aTom
HCIIOJIB3yEeMBbI€ NIPH COCTABIICHHH HJIM KOHTPOJIE Ta-
KO¥ KapThl HCTOPUYECKHE MaKPOCEHCMUYECKHE JIaH-
HbIE M 3aBHCUMOCTH OanI-MarHHUTy/a-paccTOsSHHE
HOMKHBI OBITH COOTBETCTBYIOLIUM 00pa3oM OTKOP-
PEKTHPOBAHBbI.

CIIEOYET JIA BBIPAXKATL BIIMAHHWE
I'PYHTOB B ETUHUIIAX BAJINIbBHOCTH

Tpaguuus BbIpa’kaTh BIHSHUE TPYHTOB B €[UHH-
yax OannbHOCTH (B BHAE NpHpamieHus 0anabHOCTH
Al) sBnsieTcsa BecbMa ycrosslIeiica. B mpocreimem
ciayyae JIOTHKA y4eTa FPYHTOBBIX YCIOBHH HCXONUT
U3 CIEeNYIOWHNX MPeANOChUIOK, BOCXOAAIMX K Men-
Beneny [1962]:

1. Oddexr rpynra — ato apexT pocTa aMIIH-
TYAHBIX IAPAMETPOB KOJIeOaHUMH.

OHU3HMKA 3EMIIM M 12 2002
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2. Poct ammuTyasl ckopocTH V onpepmensieTcs
COXpaHEHMEM IHEPruH MPH PacIpOCTPAHEHHH BOJI-
BBl (IUIOTHOCTH 3Heprun P = cpV?, tak uro V| =
= Vo(copo/c1p1)*? mmoaromy Al = 1.661g(co Po/cipy),
e Vy B cyPy OTHOCHTCS K HEKOEMY ““3TaIOHHOMY™
(omopHOMY, HampuMmep, “cpegHeMy”) rpyHTy, a V| n
€|P) K TPYHTY IUIOMIA/IKH.

3. AMmuInTya ycKOpeHHs BeIieT ce0sl Tak XKe, Kak
H AMIUTATYAA CKOPOCTH.

Hmenno Takosa noruka CHull gns cyyas npo-
eKTHPOBAHUS 3JaHHUII MACCOBOM 3aCTPOMKHM: 1O JlaH-
HBIM O JIMTOJIOTHH TPYHTOB ompepensior Aly; Tak
Hanpumep, Aly, = -1 ais CKanbHOTO TPYHTA (C BBICO-
kumu ¢p). IIpn 3TOM Ba’KHO OTMETHTE, YTO Iapa-
METp CoPoy OTHOCHTCS K BepxHemy 10-meTpoBomy
CIIOI0 TPYHTA, U 4TO 3(eKThl penbeda u Gnusne-
JKALPX PA3/IOMOB He YYHTHIBAIOTCA (hopManbHO. Ec-
JIH 3K€ MPOEKTHPOBIIAK MOXKET 3aKa3aTh CEHCMHYEC-
koe Mmukpopaionuposanue (CMP), To BMecTo m.2
HCIOJIB3YETCSA TAK HA3bIBAEMOE “HHCTPYMEHTANILHOE
npupamenue 6amnmsHocTH”. OHO PacCUUTHIBAETCS B
coorBercTBuM ¢ nokymentamu PCHG60-86 [1986],
PCH65-87 [1987] no ¢opmyne

NOI = 1.66 Ig(xo /.xl)s

e yepes x 0003HaYeH OMH U3 aMIUTHTYAHBIX Napa-
METPOB — MAaKCHMAJILHOE YCKOPEHHE, CKOPOCTb MIIH
Jaxke CMEIEHHE, WIN CIEKTP PEakluH, HIH CIEKTP
®ypoe; uHAEKCHI 1 7 0 OTHOCATCS K 1IEJIEBOMY U 3Ta-
JOHHOMY TPYHTY, COOTBETCTBEHHO; a H3MEDPEHHs
NPOBOXATCS, HanmpuMmep, IMpH ciraboMm 3emierpsce-
muu. [TousaTHO, yTo fokymeHThbl PCH60-86, PCH65-87
OTpakar0T B OCHOBHOM 3moxy “mo DBM”, korpa
BECbMa IIMPOKOINOJNOCHBIH XapakTep KojaeOanui
rPyHTa ele He ObLI ICHO OCO3HaH, H MOXKHO ObLIO
KaK-TO BE€PHTH B CIPABEJIHBOCTH NPUMHTHBHOMH
HOEH, YTO CMEIIEeHHs, CKOPOCTH H YCKOPEHHS BEAYT
ce0s1 onMHAKOBO. I10aTOMY M CIEKTPAILHBINA MTOAXON
B 9THX JJOKYMEHTaX IPOBOAUTCS HE CHCTEMATHYECKH,
1 OHA U3 MPHYHH 3TOTO SCHA: CIEKTPAaJIbHBIH MOI-
X0J1, [py060 rOBOPH, JAET A KaXKAOH MOJIOCHI 4aCTOT
ceoe Al. UT6 genaTe NpakTHKY, Y KOTOPOI'O OTHOIIE-
HHE CIEKTPOB Ha 1IeJIEeBOM M 3TAJIOHHOM IDYHTE
CIUTIOIIb M PSIIOM CYLIECTBEHHO U3MEHSETCS C 4acTo-
TOIi1, 9TH (HOpMAaTHBHLIE!) JOKYMEHTBI HE TOBOPAT.

Ceropus B CMP cnekTpanbHbIi NOAXO Ha OCHO-
Be ¢ poBOI 00paboTKu KONeOGaHUH MaJIbIX aMILTH-
TYJ — 3TO HE HOBOCTH, a KJIACCHKA, HAYHHAaIoMmas Obl-
cTpo ycrapeBarth. IIoaToMy nmpomoKaTh ONoOpy Ha
HIeI0 eqHHOro Koa(duuuenTa (2 pasa Ha Oamn) ans
CMeleHuit, cKopocTelt u yckoperuit B yactu CMP
SIBJIIETCS COBEPIIEHHO HempuemyeMbIM. Ilpuynza
3lech He B NpHHIHUNE (pa3 CHEKTPaJbHBIH MOXON —
BCE MEHSEM), a B TOM, 4YTO, KaK y:K€ yIIOMHHAJOCh,
CErOJHSAIIHUI IyTh ABTOMAaTHYECKH BEJET B ONpefe-
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JICHHBIX ClIy4asx K CymeCTBeHHOﬁ HEOOOLECHKE pac-
YETHBIX Harpys3ok.

3TO cepbe3HOe 3asBiIeHHE TpeOyeT [oOKas3a-
TenbcTB. OHu npocThl. Bo3bMeM 3a HCXOAHBIH IPHH-
UM, YTO pacyeTHas Harpy3Ka JOIIKHA ObITb NMpo-
NMOPLUHOHAIIEHA PEealbHOMH CeHCMHYECKOH Harpyske.
IIpunsToe cerogus B CHull 3nauenue Al = -1 nus
cKanbHOro (kareropus I) rpyHTa O3Ha4YaeT CHHIKE-
HHE PACYETHOH Harpy3Kd NMPHMEPHO BIBOE OTHOCH-
TensHO onopHoro B OCP cpennero rpyHra (moromy
qTO npuHsATHIE KpuBbIE B,,(7) cnabo 3aBucAT OT THIIA
rpyHTa). OpHaKo, Kak clefyeT U3 JeTalbHOro 00-
CY:KIOEHHs B NpeABIAyLIeM pasfesie, PeaJbHOE [IBH-
JKEHHe TPYHTAa HMEeT Ha CKaJbHOM rpyHTe npu 8-9
Oannax yckopenue, OIM3K0€ K TAKOBOMY HA CpEHEM
rpPyHTE. DTO 3HAYHT, YTO ECJIH ONPENEIAIOIHUM Mac-
ITaOHBIM MMApaMeTPOM KOJIeOaHUi sBJISETCs napa-
MeTp A (yCIOBHOE MAaKCHMAaJbHOE YCKOPEHHE), TO
3TOT MapaMeTp AOJKEH ObLI Obl MPHHUMATECA NMOY-
TH HJIA BOBCE HE3aBHCHMBIM OT IPYHTOBBIX YCIOBHIA.
ITockonbKy Ha CaMOM fieJie OH B HOPMax BJIBOE MEHb-
1re, TO Anst 4acToT 45 'y i BhIIlIe BO3HHKAET CyIIe-
CTBEHHAs1 HEIOOLEHKA HArPy30K — OKOJO ABYX pas.
CobcTBeHHble 4acTOThI OKONO 4 I'll COOTBETCTBYIOT
OOBIYHBLIM OTHOTAXKHBIM 30aHusIM. PacueTHast Harpys-
Ka JUIs 3THX 3JlaHuii OyfIeH 3aHIbKeHa IIPHMEPHO BJIBOE.

CHOBa NOSICHHM, 4YTO 3TOT (DAaKT HE NPOTHBOpE-
YUT PA3JIUYHI0 B CPEJHEM, THINHYHOM ypPOBHE IIO-
BpEXKIEHAN, 0000IEHHOM IO 3aCTPOMKE PAa3HBIX TH-
noB. XOTA MakCHMAJIbHOE YCKOpPEHHE NpHOIH3H-
TEJLHO IOCTOSHHO, (hOopMa CNeKTpa peakuuH Ha
Pa3HBIX rPyHTaX OOBLIYHO AOCTATOYHO PafIuKaIBLHO
pasnuyaeTcs H 00ecneYnBaeT He TOMbKO CyLIECTBEH-
HOE pa3iuydie MaKCHMAaJbHBIX CKOpOCTeH (OKOIO
OBYX pa3 Ha 0amm), HO U COOTBETCTBYIOIIHE pa3Jiu-
YHsI HArPYy30K ISl BCeX COOPYKEHHUH ¢ COOCTBEHHbI-
MH yactoTtamu oT 2.5-3 I'y m mmxke. B pesynbrare
npunstas B CHull I1-7-81* cxeMa yueTa rpyHTOBBIX
YCIIOBHI TyTeM BapbHpPOBAaHHA mapaMeTrpa A faeT
JUIsL CKQJILHOT'O TPYHTA BIIOJTHE KOPPEKTHBIH Pe3yib-
TaT B oOmactu yacror Hmke 3 I'm. Ha doHe Bcei
NpeNIIeCTBYIOIEeH KPUTHKH, TaKOi XOpOLIHMH pe-
3y/IBTAT MOXKET NMOKAa3aThCd CTPAHHBIM; M JAECHCTBH-
TENBHO, OH NMOJIYYaeTCs UL IIOTOMY, YTO NPUHATAS
B CHull I1I-7-81* ¢opma rpaduxos B, (T) (upenTuy-
Hble rpaduku aua kateropuu rpysTa I u Il u crerka
oTnuuHbli rpaduk ana kareropuu III) nogobpana B
OONbIIO Mepe HCKYCCTBEHHO, YTOOBI ero obecne-
YUTE. DTa HE3aBUCUMOCTE (POPMBI rpacuKoB OT TH-
Na rpyHTa IJIOXO COTJIACyeTCsl C CeHCMOTIOrHYECKON
PEeanbHOCTRIO.

BeiBopEI criefyomue.
A. TTo MeTOINKe yyeTa rPYHTOBbIX VCIOBHI

(1) ITockoneky ahpeKkT rpyHTOB YACTOTHO-3aBU-
CHM, TIOJIb30BAThCS MOHATHEM NpHUpPAILEHAA Oaib-
Hoctu Al He cnenyeT. [lna yuera appexra rpyHTOB B
paMKax HH:KE€HEPHOTO CIEKTPAJIbHOrO METOIA LeIe-



66 I'YCEB

c000pa3HO UCIONB30BATh YaCTOTHO-3aBUCHMOE IIPH-
pamenne norapugma cnekrpa peakuuun (ITJICP) —
AlgRA(f) (unu OOBLIYHO YUCIIEHHO OJMHM3KOE K HEMY
npHpanieHne Jorapudma (AMIIHTYAHOTO, CIIIaXkKeH-
Horo) cniekTpa ®ypre (IINICD) — Alga ().

(2) OcHornoii 3apaueit CMP cnegyeT cuuTaTs On-
penenenne wactoTHo-3aBucumoro ITJICP otHOCcH-
TEJIBHO CKaJIbHOIO/NMINOTHOTO (KaTeropus I) rpynra

(3) Ilpu uncrpymentansiom CMP ciegyer npep-
NPUHUMATH BCE YCHIIMA I HCHOIB3OBAHUSA CKallb-
HOT'O 3TAJIOHHOT'O FPYHTA WIH NPOBOJAUTD CHElHATb-
HbIE€ HCCIIC[IOBAHHSA JJI ONpEENICHus. CEHCMOJIOTH-
YECKMX XapaKTEPHCTHK IPHHSATOrO 3TAJIOHHOIO
rPyHTa/NINOANKH.

(4) ITpu uncrpymentansHomM CMP, npn nonHo#
HEBO3MO>KHOCTH IIPOBEMIEHHs CIEKTPAILHOIO aHa-
nmu3a, cnegyeT npuHuMate, uto IIJICP onpenensercs
OTHOIIEHHEM aMIUINTYJ cKopocTei. IIpu ucnomnb3o-
BAHUH YCKOPEHHI MOXKHO OKHJIATH CEPLE3HbIX OIIH-
60k. ITonyuyeHHbIe 3HAYSHAS PUPAIIEHHUS Torapud-
Ma aMIUTHTYJ] CKOPOCTEN ClIelyeT CYUATATE OLIEHKAMHU
ITIICP png nonocel 4acTOT, COOTBETCTBYIOIIEH MaK-
CHMyMYy CIEKTpa CKOpPOCTH CHJIBHBIX TOITYKOB
(00b1yHO 3710 0.5-1.5 T').

Ecnn umeeTcs KpaiiHsis HEOOGXOOUMOCTE pacmpo-
CTPAHUTH OLEHKY Ha APYTHE YaCTOTHI, TO 3TO MOXKHO
coenaTh MyTeM JKCTPANo/ISalUd HAa OCHOBE THIIHY-
HbIX KpuBbIX IIJICP(f), mony4eHHBIX paHee A fe-
TaJIbHO U3Y4YEHHbBIX IPYHTOBBIX TOJII, KOTOPBIE MO-
TYT CIAYKUTh aHAJIOTOM H3y4aeMOM TOJIIIH.

(5) ITpu uncrpymenransiom CMP ¢ nposegeHn-
€M CNEKTPaJbHOIO aHaIH3a CIEAyeT PacCYHTHIBATHL
yacToTHO-3aBucuMoe IIJICP Ha OCHOBE OTHOLIEHHSA
CIEKTPOB PEaki[yH, OLEHHBAEMOr'0 HEIOCPENCTBEH-
HO HJIH 1O OTHOIIEHHUIO CIVIAKEHHBIX aMIUIHTYAHBIX
criekTpoB Dypee.

(6) ITpu ouenke aggexra rPyHTOB MO JTHUTOIO-
run, 6e3 ceicMOoIOrHYecKnx paboT, MOKHO CUHTATbD,
no Mengenery, uro IIJICP onpepensieTcs MATONO-
ruei (yepe3 OoTHOUIeHHe umnenaHcoB). OnHako mc-
NOJIb30BAHHE TAPAMETPOB TOHKOTO, MOIIHOCTBHIO
Bcero 10 M, cj104 OmacHo (ero TOJMIIMHA, KaK NpaBH-
710, MEHbIIIE YETBEPTHU AIHMHbI BOJIHBI). B KauecTse
HHKEHEePHOT'0 MpHEMa MOXKHO, HaNpuMep, HCIONb-
30BaTh (ciemys coBpeMeHHoil npakTuke CIIA) ma-
pameTpbl ansa cnos TommuHoR 30 M. ITomyyennoe
ITJICP panee mpuMeHSITh Kak B m.4

(7) JonmycTuM yCIIOBHO, 4TO OYAYILME HOPMBI, KaK
M CErOMHsl, CTAaHYT Pa3/IN4yaTh BCErO TPH YPOBHS 3(-
texroB rpynra B Buge kareropui I, II u III (nanee
nupekcbl Karl, Karll u Karlll). B npepnaraemom
MOAXOME PAaCYETHBIN CIEKTP PEaKIMH AOJKEH TOra
BKJIIOYATh, BOOOIIE rOBOps, TpH comMHOKATENs: (1)
3HauYeHne A N CKAILHOTO FPYHTA B pallOHe pacrno-
JIOKEHHs IUIOMIAAKH (HampuMmep, MOJYYEHHOE U3
(Ipp— 1) mepecyeToM mo peanmucTuyeckon ¢opmyine

Bpoge A = 0.2 X 2!""?); (2) B(T) mnst aTanoHHOrO
CKaJILHOrO rpyHTa (0603HaYMM ero By, (7)) u (3)
TINICP(T) pns (pakTHYECKOrO TPYHTA OTHOCHTEIHHO
3TOr0 3TAJIOHHOTO rpyHTa. PaccMOTpuMm fABa KOH-
KPETHBIX ClIydas.

(7.1) PacueT4nKy H3BECTHA TOJIBKO JMTOJIOIHMS.
JIns 3Toro cnyuasi JOMKHbBI OLITH HOPMAaTHBHO 3aJ1a-
HbI MO0 CTaHAAPTHbIE (PYHKI[HH

B*(T|Karll, Karlll) = By, (7)10™ T 1Karth KarliD

L)

onpepensiomue cymmapHeiii 2¢pexT nyx mocnen-
HHX COMHOXKHUTesNe#, mubo, YTO TO XKe caMoe, CaMH
crangapTHbie rpyHToBble monpaeku ILJICP(7Karll
u Kartlll). ITogpasymepaercs, uto IIJICP(71KaTl) = 1
u B*(TIKarl) = Bg.(7). B wupeane, dynxuun
B*(NKarl, Karll, Katlll) 1o/KHBI XapakTepH30BaTh
THIIHYHBIE HJIH 0000IIeHHbIE KOMOHHAIIMH CIIEKT-
paNbHBIX CBOMCTB 3€MJIETPSCEHHH M mpeobnagaro-
IIHUX TPYHTOB KOHKPETHOIO PETHMOHA, HO B KpaiiHEM
cny4yae MOTyT OBITh €UHBIMHE JIJ151 BCE CTPAHbI.

(7.2) Iposopurcs CMP ceiicMONIOru4ecKuM HIIH
APYTAM MOAOOHBIM METOAOM, TaK YTO H3BECTHO 3KC-
nepuMeHTansHOe 3Havenne ITIICP(7],,.,). Torga uc-
NOJIL3YIOTCS BCE TPH COMHOKHMTEJISA MO OTAEIBHOCTH.
ITpu aTom npoussenenue ARy, (7) maer pacyeTHoe
RA(T) Ha 3TanoHHOM rpyHTe Kareropuu I, a koadg-
puuuenT 10MICPTREN ponnpasnsieT pes3ynbTaT Mt
TPYHTa KOHKPETHOH miuomapgku. [Ins HecKaabHOro
3TAJOHHOrO IPYHTAa 3Ta cxeMa TpebyeT HeGOoMbIINX
HOMONHEHHI].

OnucaHHBIA NyTh KAYECTBEHHO OTINYEH OT Cero-
JHSALIHETO, KOTAa PAacyeT HAET HA OCHOBE 3HAYCHHSA
A, OTHOCAIIEroCs K IaHHOH IUIOLIAKE, a HE K 2UnOo-
memu4eckoll naouladke co CKAAbHbiM TPYHTOM, a
y4eT BIHMSHHUA IPYHTA MAeT 4epes mapameTp Al, or
KOTOPOrO aBTOpP W NpepnaraeT orkasarkcd. (3ame-
THM, YTO HALIH NPEAIOKESHHS MOTYT ObITh JIETKO Iie-
pedopMyIHpOBaHb] HA A3BIKE ‘‘4aCTOTHO-3aBHCHMO-

ro npupamenns 6amnsHocTa” Al(f) = INNICP(f)/1g2;
HO BBEJCHHE MOJOOHON HCKYCCTBEHHON KOHCTPYK-
(WM, HA B3IJIA7 ABTOPA, KpallHE HEKENaTeNbHO. )

B. ITo BOonmpocy HENOOUEHKH CEeHCMOONACHOCTH B
peucteyiomem CHull I1-7-81*

Hicnonp30BaHHe NPHHIMIIA yYETa BIHAHUS IPYH-
Ta yepe3 npHpamnieHne 0anIbHOCTH B KOMOHHALNH C
npusATHEIME (opMmamu Kpusbix [(7) nmopokpaer
NPUMEPHO ABYKPATHOE 3aHMKEHME OIEHOK pacyeT-
HBIX HAarpy30K JIJIsi COOPY>KEHHH MaJIoro pasMepa Ha
IPYHTax KaTeropuu I u BeieT TeM caMbIM K CYLIECT-
BEHHOMY OTHOCHTENLHOMY CHHKEHHIO 0e30macHOC-
TH KHUTEJIeH OJHO-BYX3TaKHBIX 3[aHHil, IOCTPOEH-
HBIX B COOTBETCTBHU C HOPMAMH.
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O “KPYTIIbIX” BAJIITAX

ITpuHATas TpaguIMsa HCHOMB30BATE AJIA BETHYNH
Ipg 1 Al TONBKO “KpyTiible”, HEeOYMCIIEHHbIE 3HaYe-
HHs1 6AJLTIOB, OYEBH/IHO, HCKAKAET peanbHOCTh. Ha ca-
MOM JIeNI€ KaK pacyeT COTPSCaeMOCTH, TaK U OLEHKA
apdeKTa rpyHTOBBIX YCIOBHI (Yepe3 HMIEeaHC JH-
60 3KCINEPUMEHTAIILHO) Aal0T HENMPEPbIBHO H3MEHS-
IOMIMECS YHCIEHHBIE PE3YIbTAThL. B KOHTEKCTE HOPM
0ani — BeNHYHHA YCIOBHAs, (DYHKIMOHAJNLHO CBSI-
3aHHasl C pacyeTHBIM YCKOpPEHHEM, H HET HHKAKHX
NPHHUHNHAANBHBIX NMPHYUH CYATATH €r0 H3MEHSIO-
nEMcs JUCKpeTHbIMA maramu. IIpouenypa okpyr-
JIEHHSI BEJIMYUHBI [y MOPOKAaeT OmmMOKY, JOCTHralo-
myro 0.5 6amna. Tor ke pasmep uMeeT OmHOKa OK-
pyrnenns BeamumHbl Al. Ommbka #BX CyMMBbI
pocruraeTt *1 Oanma, uau ABYX pa3 MO aMIUTHTYAE.
ITpuyeM 3Ta ommdKa BBITMAAUT Kak ‘“‘chayvaiiHas”
TOJNBKO NPH B3rigAe “H3 MOCKBBHI; [ >KUTeNeH
KOHKPETHOTO HACEJI€HHOrO MyHKTa (MJIM y4acTKa B
HEM) OHA O3HAYAET NOCTOSHHYIO HEOOLECHKY HIIH
NEPEOLEHKY PacyeTHON HArpy3KH [0 ABYX pas. ITo-
YyeMy HAHHBIA NPHHLUMII COXPAaHAETCS B COBPEMEH-
HOW NMPAaKTHKE — COBEPIIEHHO HEMOHATHO, OCOOEHHO
€CJIM BCIIOMHHTD OOIINI IPHHIMI YACIEHHBIX pacye-
TOB: YA€ P>KUBATEL JONOTHHTENBHYIO 3HAYAILYIO (-
Py B IPOMEXKYTOYHBIX BbIKJIagkax. MIHTepnonsmus
kapTtel OCP mnu BBeieHue 30H gpo6Horo 6anna (7.0,
7.25, 7.5 m T.1) HE NPEACTABIAET TPYAA, H TaKas je-
TaJbHOCTH BIOJIHE KOPPEKTHA C TOYKH 3PEHHS BHYT-
PEHHElH TOYHOCTH PacyeTOB IPH COCTABIEHHH 3TOM
kapTel. MimocrpaTuBHBIE npuMep ecth B [['yces,
1991]. Pacuet Al gake mo NMHTONOTHH, 4 TEM Oosee
Ha CENCMOJIOTHYECKOH OCHOBE, BIIOJIHE MO3BONAET
ouenuBatk Al ¢ TouHoctero 0.2-0.4, a He 1.0 6amna.
CoxpaneHune npaBuia LEJOYHCIEHHOCTH Ipy 1 Al Ha
Oynyuiee BBIMIAAHT HEHY>KHBIM U BPEIHBIM KOHCEp-
BATH3MOM.

CBoeoOpa3sHbIM 0Ka3aJIOCh MPOSIBIICHHE TPABHIIA
LIEJIOYHCIIEHHOCTH pacyeTHOro 6amia B TOH HOBOM
curyauud, korga Hopmel CHull I1-7-81%* (B oTnuuune
ot npeabipymux Hopm CHull 1I-7-81) comepskat He
onuy, a Tpu KapTel OCP, oTHOCAIIHECS K TPEM YPOB-
HSIM NepHoAa NoBTopsieMocTH corpscenui (500 ner
anda kaptel A, 1000 neT pns xaptel B 1 5000 net pst
kaptel C). Tenepb pIs KaskIo# TOYKH TEPPHTOPHH
3ajlaHbl TPH 3HaYeHus Ipy. I npocToThl 00cyXKae-
HHS BBEJIEM NapaMeTp “‘npHpaileHne 6aJTIbHOCTH 32

nepuoy moeTopenus” Alr , Kak pasHOCTb 3Have-

HHH pacyeTHOH OaNNBLHOCTH HA KapTe I NepHoja
T\ oTHOCHTENBHO KapTHI ¢ TepuofoM 1. M3-3a muc-

KPETHOCTH KaXXJI01 U3 TPeX KapT, 3Havenue Aly ;. B

KaXXJIOM KOHKPETHOM IIyHKTE KapThl TaKxke MHC-
kpeTHo. Hanpumep, Benmuuna Al)ggs00 MPUHAMAET
3nayenus 0 u 1 ¢ conocraBumoit BepoaTHOCTHIO. Ha-
MOMHHM, YTO LEJNb CO3[JaHHsA HMEHHO CEPHH KapT —
y4€T pasJIuyHil B YPOBHE OTBETCTBEHHOCTH COOPY-
JKEHHUI: KapTa A HOpMHUPYET Harpy3KH [ OCHOBHOM
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(maccoBoil) yacTu 3maHui, Kapra B — gns oTBeTcT-
BEHHBIX COOpPYXKEHHH (adpomopThbl, OONBHUIELI H
1.11.). O xapte C ocoboe 3ameuanne HiKe. [JTuckper-
HOCTB Al gpo500 BEAET K TOMY, YTO Ha MPAKTHKE IS
OTBETCTBEHHBIX COOPY:KEeHHIl (hakT “OTBETCTBEHHO-
cTH” B pacuyeTHOH Harpy3ke Jqmub0 Kak OBl BOBCEe He
Y4HTBIBAE€TCs, THOO, HANMPOTHB, YYHTHIBAETCS Kak
651 ¢ 3aBeIeHHBIM KO dunnenTom. Ha camom ne-
JIe ITO JIHIIL BIIEYaTIEHHE, NCKYCCTBEHHO MOPOKHa-
eMOoe NpoLeAypPOil OKPYIIEHHs, HO OHO CHIILHO 3aIy-
THIBACT NOHAMAHHE fEJIA.

Mozxno 66110 61 HATH APYrEM nmyTeM. M3 pabo-
Th1 [['yces, 1991] cnenyer, 4yTo mpupameHue Heo-
KPYTIJIEHHON pacueTHOH OamnkHOCTH (TO4YHEe, 00-
PaTHOM COTPsICAEMOCTH) 3a CYET BapHaILHil MOBTO-
psiemoctd, pasHoe 1.00 Ganma, oTBevyaeT pocCTy
nepuopa noeropeHus B 5—10 pa3. Ilpu pocre nepuo-
ma nosTopeHus B ABa pasa (ot 500 k 1000 net) npn-
pamuenne 00paTHON COTPACAEMOCTH JOIKHO MOITO-
My coctaBaTb 0.30-0.43 Ganna, a COOTBETCTBYIOLIEE
HU3MEHEHHe pacyeTHOH Harpy3k: — 1.23-1.38 paza.
IIpsimas mpoBepka HO MaTepuajaM pacyeTa KapT
OCP-97 nokazana, 4TO CpeJHIE [0 perHoHaM 3Have-
HUs1 IpHpaLieHust 00paTHOM coTpscaeMOCTH (Al}ga0/500)
3akunroueHsl B guana3zone 0.2-0.7 6anna (u3sMeHeHHE
Harpy3ku B 1.15-1.62 paza). XoTta yuer Bapuaumii
AAHHOTO MapaMeTpa MO TePPUTOPHH NPHHIKUIHAIb-
HO He SBNAeTCs OECCMBICIIEHHBIM, Ha (hoHe “ommboK
OKpyIJIeHns1” OH He CIHIIKOM ompaBpgaH. Kaskertcs
ropaspo 6oree eCTeCTBEeHHbIM NMpeHeOpeyb B HHKe-
HEPHOM NpPHOIIZKEHUH NMOJOOHBIMH BapHAUMSAMH U
YVUHTBIBATL CTENEHb OTBETCTBEHHOCTH COOPYKEHHS C
MOMOIIBIO EIMHOrO MOBBIMIAOEro K03 dHIHeHTa K
Harpyske, nopsagka 1.4-1.5. (Kcrarn, B Hopmax CIIA
aHaJIOrM4HbIA KO3()(HIMEHT NPHHAT paBHbIM 1.50.)

Ectb eme ogHO coo0pazkeHne NPOTHB HCIOIB30-
BaHHs KapT ¢ NOBTOpsAeMocThiO Gonee 1/500 net. [e-
JIO B TOM, YTO C POCTOM NEPHONA MOBTOPEHNUS HEH3-
0eKHO pacTeT HEOMpPEeNeJeHHOCTh BBIYHCIEHHBIX
3HAYEHHH COTpsicaeMOCTH. Tak, Kapra A (W13 nepr-
ona 500 ner) sBnseTcs He Oonee yeM 3KCHEPTHHIM
00001meHneM CEHCMOIOTHYECKHX HAOMIOAeHA N, (KO-
TOPbIE HMEIOTCSA, B OCHOBHOM, 3a cpok 50-100 ner),
¢, rpy00 roBops, HECATHKPATHOH IKCTPaNOsIuei
BO BpeMmenu. Micnonb3oBaHHE NMOCTOSHHOTO KO3(-
¢uLHeHTa 32 OTBETCTBEHHOCTb COOPYKEHHS MO3BO-
JISIET CHATBL BONPOC O CTENEHN HAIe:KHOCTH AaIbHe-
IIeH 3KCTPANOJALMHA, MPOCTO OTKA3BIBASCh OT HC-
MONIL30BaHNsA KapThl B.

ITonyTHo 3ameTuMm, uto I Kaptei C (mepuop mo-
sropeHnus 5000 net, gy 0c060 OTBETCTBEHHBIX WIIH
ONAaCHBIX COOPYKEHHI) CTENEHb HEONPENEIEHHOCTH
Hen30eXKHO elle BhIIe, YeM I KapTel B. OgHako,
IpH paccMoTpernu KapTel C clieiyeT NpHHAMATH BO
BHIMAaHHE €€ IJIAaBHOE Ha3HAYEHNe BHYTPU KOMIUIEK-
ta kapr OCP-97: oHa co3maBanack B MEPBYIO O4Ye-
penb He KaK HEMOCPEACTBEHHO HOPMATHBHAs KapTa,

5%
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a KaK OLEHOYHAasi /s MIIaHUPOBAHHUS MOCIIEYFOLIHX
peTanbHBIX U3bIcKaHmi Knacca [ICP umu YUC.

O HATPY3KAX 1 PACUHETHBIX CXEMAX
B YCIIOBUSIX ITOTEPU
YCTOHUMYUBOCTHU I'PYHTA

Beime oTMedanock, 4To CEHCMONIOrHYECKHe JaH-
HbI€ TOBOPAT O CTAOMIU3ALUH (HACHIIICHIH) HIIH Ja-
K€ CHIZKEHHMH aMIUTHTYJ KoneOaHuil MATKOTO TPYHTa
IpH pOCTE aMIUIMTYA KoneOaHuil CKaJlbHOrO reoo-
ruyeckoro ¢ynnamenra. OgHaKO NMPH OTCYTCTBHH
SBHOTO POCTa aMIUINTYJl, B 3[JaHUAX NPOJOJIKAIOT
pacTu paspylleHus, a ¢ HUIMH H MaKPOCEeHCMUYECKHI
6ann. Hanumo napapokc: paspylleHHsi pacTyT He-
CMOTps Ha crabunu3auuio Harpysku. Kak ormeua-
JIOCh BBIIIE, TAKHE Pa3pyLICHUS CBSA3aHbI B IEPBYIO
ouepenk ¢ 3exkTamMu NOTEpH YCTOHYHBOCTH (pas-
pYyLIEHHS, TICEBIOOKILKEHUSI) TPYHTOB ITOJ 3[aHuA-
mu. (Te ke sBnenus, HO Ha Gojee BHICOKOM YPOBHE
aMIUTHTY/, MOTYT BO3HHKATh H B CPEIHUX I'PYHTAx.).
IIpu sTom penicrByromme HOpmbl CHuIl II-7-81%
[2000] He mpemycMaTpHBAIOT pacyeT Ha MOJOOHBIE
Harpy3ku. Panee, opmHako, HOpMBI TpeboBaaud OT
NPOEKTHPOBINMKA YBEJINYHBATH BIBOE PACUETHYIO
GOKOBYIO Harpy3Ky Ha 3JlaHHE Ha IPYHTE KaTErOpHH
III (orHOCHTEeNnBHO KaTeropuu II) B cornacum ¢ Mak-
POCEHCMHYECKHMH [IJAHHBIMH H B NPOTHBOPEYHH C
CefCMONIOTHYECKHMHE JaHHBIMU 00 amnnuTygax. Mc-
KYCCTBEHHO 3aBBIIIEHHas BABOe OOKOBas Harpyska
Ha rpyHTe Karteropun III BeIHy:Xnana npoekTHpPOB-
IMKA YCWIMBATL 3/IaHHE B LEJIOM, H 3TO, MYCTh HE
BONHE 3(P(PeKTHBHO, YBETHUNBATIO €rO CONMPOTHB-
NSEMOCTh HEPABHOMEPHOH MpPOCAafKe IPYyHTa NOA
3panneM. Takasi TMHASA COOTBETCTBYET OOLIEH HIE0-
JIOTHH YBEJIMYEHHs 3amaca NMpPOYHOCTH B YCJIOBHSX
HeonpepaeneHHocTy. B Hopo# pegakimu HopMm CHull
II-7-81* pnst onmmCcaHHBIX YCIIOBHH (IIO-BUAMMOMY, C
YYETOM CEHCMOJIOTHUECKHX JJAHHBIX 00 OTHOCHTEJIb-
HOM CHHJKE€HHH aMIUTHTYJ]) Harpy3ka CHHKEHa [0
70% ot mepBOHAYANBHOI: BMECTO IBYX pa3 Mpejia-
raeTcs HCmoJb30BaTh Koadduuuent 1.4 (cm. CHull
I1-7-81* [2000] 1. 2.5 npumeyanue 2). Tenepb ynomsi-
HYTbIi pe3epB 0€30MacCHOCTH CYLIECTBEHHO CHILKEH,
HO 3TO CHIZKCHHE HHYEM HE KOMIEHCHPOBAHO B
CMBICIIE PEAJIMCTHYECKOTO y4eTa HepaBHOMEPHBIX
npocagok. HekoTopele NyTH ydyeTa BO3MOZKHBIX
IpOcajiok OmmcaHsbl, HanpuMmep, B kaure II. Okamo-
To [1980, pazp. 7.5.2].

He Oyayum cnenmanucToM-HHXXKEHEPOM, aBTOP
MOXKET JIMIIbL BBICKA3aTh ONAceHusa B 3TOH cBsizu. C
TOYKH 3PEHHs aBTOPA, PACXOKIEHHE MEXKIY POCTOM
Oanna u crabuiM3anUed WM NafileHHeM aMILTHTYAbI
yckopenusi Ha rpyHTe Kateropus Il npu 6annsHOCTH
8 u Oonee MOJZKHO YYHTBIBATBCA SIBHO H MPSIMO.
A BMeHHO, IpH pacyeTe Ha AelcTBHe OOKOBOH HHEp-
HUOHHOM CHJIBI HAfl0 NMPHHATH BO BHHMAaHHE €€ 3a-
MEJIICHHBIH WIH faXke HYJIeBOH POCT ¢ KaTeropuei

TPYHTA, HO OJIHOBPEMEHHO HENPEMEHHO J00ABHTH
TpeGOBaHHE JONOJHATEIBHOTO pacyeTa 3JaHHs Ha
HEPaBHOMEPHYIO OcafKy rpyHTa nox HuM. Kak Bpe-
MEHHYIO MEpY MOXKHO NPEJIOKHTb BEPHYTh IIPHME-
wsasumiicst 7o 2000 r. koaduunent 2.0 K Harpyske
Ha rpyHTe Kareropuu III BMECTO HOBOrO MOHIIKEH-
Horo ko3 duuuenra 1.4.

BBIBO/TBI

1. Mcnone3oBanue 0amna Kak HHCTPYMEHTAa HOp-
MHPOBaHHUs B IPHUHIHIE HE XYK€ YE€M HCIOJIb30Ba-
HHE MAaKCHUMAaJIbHOTO YCKOPEHHMS M JaKe MOXKET
HMETBb OIpefeIeHHbIe IPEHMYIIECTBA.

2. INpunsaras cerogus 8 CHull I1-7-81* xonkpeT-

Has cBA3b Oamin-yckopenue A = 0.1 X 2" e coor-
BETCTBYET CpeflHeH CBA3H HaOmomaeMbIx O6amnoB H
YCKOPEHHU#, YTO MOJIKHO CYIIECTBEHHO 3aHIKATh
(pakTHUECKHE pacueTHBIE Harpy3ku B Poccun 0THO-
CHTETbHO TPAMOTHOT'O CEHCMOJIOTHYECKOTO IPOTHO-
3a. Benuunmna 3aHmKEHHsA, OLICHEHHas BbIIIE, CO-
CTaBJIsieT MPHMEPHO [IBA pasa.

3. B KauecTBe MepHI CeICMOONACHOCTH TEPPHUTO-
PHH WIH IUTOLIAJKH LEJIecO00pa3sHO HCIONB30BAHMIE
pacueTHOoro Oasna Ha rpyHTe Karteropum I (ckanb-
HOM), a He Ha rpyHTe Kateropu# II (cpegnem), n HOp-
MBI JOJKHBI OBI JaBATh NEPEXOJ OT MPHUBOJHUMOTO Ha
KapTe pacueTHOro Gaina fns rpyHTa Karteropuu I
(ckanmpHOrO) K pacueTHOMy cnekTpy peakuun RA(T)
na rpynre kareropuii I, I u ITI, (mnu nnst 6onee npo6-
HO K1acCH(UIUPOBAHHBIX TPYHTOB).

4, TTocnemoBaTenLHOE HCIIOIL30BAHHE YACTOTHO-
HE3aBHCHMOI'O NpHpalieHus OalbHOCTH B CIEKT-
pPaNbHOM NOAXONleé K HOPMUPOBAHHUIO CEHCMHYECKHX
HArpy3oK HEeBO3MOXKHO. M3-3a 3TOro, B 4acTHOCTH,
NIEHCTBYIOLIHE HOPMBI 3aHHIKAIOT NMPHMEPHO BIBOE
KOPPEKTHYIO PACYeTHYIO HArpy3Ky [Jis OHO3TAXK-
HOM 3aCTPOMKU Ha CKaJIbLHOM IPYHTE. Y 4eT rpyHTa B
TepMHHAX NPHpALIeHusi OATILHOCTH CIIENYeT 3aMe-
HHTbL HA HMCIOJIL30BAHHE CHEKTPANBLHBIX (YaCTOTHO-
3aBHCHAMBIX) TPYHTOBBIX IIONPABOK K AMILIATYIAM.

5. ITppHIMID HCIONB30BaHUSA TONBKO LEIOYHACIIEH-
HbIX, “Kpyribix’ OalloB BeAeT HONd OTHAENbHBIX
NMYHKTOB M IUIOMIAJIOK K HCKYCCTBEHHBIM CHCTEMATH-
YeCKHM OILIMOKAaM pacyeTHBIX Harpy3oK, JOCTHraio-
mumM 1.0 6anna. Cnepyer mu6o caenats kapty OCP B
H30NMHHUAX Oaliyia i HHTePNIOIHPOBATE €€, JIHOO0 clie-
7aTh KAPTY B AyXe COBPEMEHHOH, C 30HAMH IIOCTOSH-
HOT'O YpOBH#, HO ¢ marom 0.25 6anna. 9To OTHOCHT-
¢sl H K TPYHTOBBIM NONpPaBKaM, KOTOPbIE TG0 BOBCE
HE ClIefyeT OKPYIATh, 100 B APYrOM BapUAHTE OK-
pyraare go 0.25 6anna.

6. ToT 3Ke NPUHLIUN UETOYHUCISHHOCTH BEJET K
TOMY, YTO Pa3HOCTh 3HAYEHHIA PACYETHOM OA/IBHOC-
TH B OJHOM H TOM XK€ NyHKTe 1o kaptam OCP-97-A
1 OCP-97-B paBHa To HynI0, TO eguHule. B pesyns-
Tare y4eT CTENEeHH OTBETCTBEHHOCTH COOpY:KEHHS
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MPOHCXOAHMT KaK Obl HECHCTEMAaTHYECKHM 0Opa3oMm.
INpennaraeTcss BECTH y4eT OTBETCTBEHHOCTH Ha OC-
HOBE €JJMHOrO MOBBIIIAOIIEro KoadhpuuneHTa K Ha-
rpyske, nopsaka 1.5, # HCHONB30BaTh TOJNBLKO ONHY

Kapry A.

7. IMeeT MECTO KaxKylleecs MPOTHBOPEYNE MEXK-
Ay POCTOM MOBPEXAECHHH (MAaKpOCEHCMHYECKOro
6anna) ¥ OTCYyTCTBHEM POCTa aMILIMTY[bI HaOromae-
MOTO yckopeHust Ha rpyHTe kareropuun III (Msrkom)
npu 8-9 u Gonee Gannax. ITO pacxOXKACHHE HEJIB3S
CUMATATh OCHOBAHHEM JIs IPOCTOrO CHIDKEHHUS pac-
YeTHOI HHEPLUHOHHOH Harpy3Ku (6OKOBOM CHIIBI) 1
TakuX rpyHTOB. [IogoOHOE CHIZKEHNE pacyeTHOM Ha-
I'PY3KH CTAaHET ONPABJAaHHBIM TOJbKO MPH YCIOBHH,
YTO JONMOJIHUTENBHO IPOBOAUTCS PACYET COOPYKe-
HHUS Ha paspylleHHe OT HePaBHOMEPHOH NpPOCafKu
TPYHTA NOJ HAM.

AgTop 6marogapen B.M.YnomoBy 3a mone3Hble
3aMevyaHusl.
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