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Tom 166 1969

O NMPOPHJIUPOBAHUHU MHOIOCTBOJIbHBIX
CKBA)KXMH NPH JPOBOBOM BYPEHHWH

A

B. IT. PO)KKOB

(Tpexcrabiena HAyuHBIM ceMHHApOM KadeApH TEXHHKH DPasBelKH)

Oanum H3 OpOrpecCUBHLIX MeTONOB MOBHIIEHHs] TEXHHKO-3KOHOMHYE-
cKOll 3((bEKTHBHOCTH TPOXOJKH CKBa’KHH SIBJISIETCST MHOTOCTBOJIbHOE ‘Oype-
nue. Ilpu 3Ttom crnocobe OCHOBHON CTBOJI HCIOJb3YeTCST MHOTOKPATHO, MO-
TOMY 3HAUHUTEJbHO COKpaulaercss o6bem OypeHHS 10 BePXHHM HENPOAYK-
THBHBIM ropH3oHTawm [l, 2. .

C zpyroil cTOPOHBI, MHOTOCTBOJBHOMY OYpeHHIO COIYTCTBYIOT HEKOTO-
pble JIONOJHHTEJbHbIE 3aTPaThl CPEACTB W BpeMeHH (IE€MEHTHPOBaHHe CKBa-
*KMHBI, WIH TIOCTAHOBKAa MOCTa, NOOCTAHOBKA KJHHA, OTOypUBaHHE OT OC-
HOBHOrO CTBOJA H T, i.). IloaTromy OypeHHI0 MHOTOCTBOJBHOH CKBaXKHHbI
JIOJKeH TPEAUIeCTBOBATh TIIATENbHbII aHAaJH3 TEXHHYECKOH BO3MOXKHOCTHU
H 9KOHOMHYECKO[l Le1eco06pa3HoCcTH MPOXOAKY TaKoil CKBaxKHHLL. 3apaHnee
MOMKHO JIHIIb YTBEPXKAATh, UTO SKOHOMHUecKuil s(ddexT Oyaer TeMm BhIlle,
yeM ¢ 6OJbIel MNIYGHHB OYAYT OTGYPHBATHCS IONOJHHUTE/bHBIE CTBOJB. Py-"
KOBOJICTBYSICh TOJBKO 3THM OOLIUM MOJIOKEHHEeM, HeBO3MOXKHO PEIIMTh BON-
poc o uenecoobpasHocTd, OypeHHS KOHKPeTHOH cKBaxkMHbL Jlas srtoro
1e00X0OANMO HMETb MNPOdUIL INPOEKTHOH MHOIOCTBOJBHOH  CKBAaXKHUHLL,
COCTaBJEHHBIH Tak, YTOOB CKBAaXXHHA IMOJIHOCTBI) pelllaja MOCTABJEHHYIO
TeOJIOTHYECKYIO 3aJady, CyMMapHasi HpOTS/KEHHOCTb CKBaXKHHB Oblla HO
BO3MOXKHOCTH MHHHMMAaJbHOH, a OypeHHe — TeXHHYECKH BO3MOMHBIM.

[Ipodunbp MHOTOCTBOJBHON CKBaXXHHBl 3aBHCHT OT HCIIOJb3yeMBbIX
CPeACTB U IPUHATOH cxeMbl OypeHUf.

B 3aBucuMocTH OT TOro, B Kakoil NMOCJaeJ0BaTeJbHOCTH OTOYPHEAIOTCS
ZOTIOJIHUTEJbHblE CTBOJBl, Pa3/JHYyaloT ABE CXeMbl pas3BedKH MHOILOCTBOJIb-
nbiMu ckBaxKuHaMmu [3]. [lo nepoit cxeme (puc. 1, a) NepBHIl AOMOIHHTE/B-
Hplil ctBon CB; 3apeszaercsa B CTeHKYy yxXe NpoOYPEHHOH OCHOBHOH CKBa-
sKuHB AB, xoropoii moxaceueno pyaHoe Teno Ha rayoune H. Ilociae oxkonua-
HUS NEpPEOT0 JNOIOJHHTENbHOro cTBoJa C(Bj, ecH UMEIOTCA COOTBETCTBYIO-
liHe YCJOBHs, BO3MO:KHA NPOXOJKA JONOJNHHUTeNbHBIX CTBOJOB CoBjy C3Bs,
or6ypuBaeMbiX H3 OCHOBHOH ckBa:kHHbl AB. Takum o6pa3oM, NpH HaHHOH
cxeme MHoroza0o#Horo OypeHHsI pa3BelKa JONOJHHTEeNbHBIMH CTBOJAMH
HIeT «CHH3Y BBEPX» 10, BOCCTAaHHIO PYAHOTO TeJa. :

ITo BTOpO#l cxeme (puc. 1, 6) ocHOBHOi cTBO1 AB 3amxaeTcsi B TOUKE
M ¢ HauaJbHbIM 3€HUTHBIM VIVIOM, ONpeJeaseMbIiM 3ajaueil MOJACEYeHHUS PY[-
Horo Tesna Ha raybuse H, u npoxoautcs po touku C;. ITocae sToro ¢ 3abos
OCHOBHOTO CTBOJIa OTOYpUBAaeTCd JONOJHHTeAbHAsA ckBaxKuHa C1B). B cayuae
o6GHapy:KeHHs PYIHOTO Tesaa Ha raybuHe H, OCHOBHO!l CTBOJ OoTOYypHBaeTcs
10 Toukn Cp, W MPOBOAMTCS BTOPOH AONOMHUTeAbHBIH cTBoa C:B; B Taxol
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;Ke TI0CHAeJ0BATEJbHOCTH MO2KHO MPOHTH BCe OCTaJibHble JOMOJHMTENbHbIE
CTBOJIBIL, a 3aTeM JO0ypPHTb OCHOBHOI CTBOJI 10 KOHeUHOH r1yOuHbl (Touka B).
B nahHoM cayyae pasBefKa HAET He NO BOCCTAHHIO DPYAHOIO Tesd, Kak
B [IEPBOM CJIyuae, a MO €ro ma-
JEHHIO, T. €. «CBEPXY BHH3>.

B xauecTtBe cpencte npuse-
JNeHHS CTBOJIa B 3a/aHHYIO TOY-
Ky MOI'YT OBITh HCIOJb30BAHLL,
CO3JlaHHbIE  ClleNHaJbHO [
9TOH Le/H CHapaAbl H MpPHCIIO-
cobJieHns, a TakXKe sBJeHHe
€CTeCTBEHHOT0 HCKPHUBJIEHUST
ckpaxkuH. Ilpum pasBenke 1o
nepBOHl cxeMe AONOJHHTEJAbHbIH
CTBOJ 3ape3aeTcsi C MNOMOUIbKD
KJHHA; NPH UCTOJb30BaHHH BTO-
POH  CX€Mbl  JAONOJHUTEJBHBIU
CTBOJ OTOYpHBaeTcsd OT OCHOB-
HOIC C IIOMOLUbIO OAHOLIAPHHUP-
HOFO  OTKJOHHTeN s, a Jajb-

A

Hefmast pasbypka OCHOBHOTD Puc. 1. CxemMa pasBefkH MHOTOCTBOJbHEI-
CcTBOJIa (B 30HEe 3ape3Ku JOMoJ- Mu cksaxuxamu (o B. V1. CnupugoHosy):
HHTEJH)HOFO) BeJercd C no- 4 — nepBasg cxema, 6 — BTOpast cxema.

AB — ocHosHolt ctBoa; CiB,, CsB,, C3Bs—
MOIIbIO JI/IMHHOTO KECTKOTO CHA LOTICAHUTEIbHbIe ¢TROAb;, Hy, Hy Hi, H—

psana. BepTHKaNbHble [JAyOuHB MOZCEeYeHns Io-
PaccmoTrpuM npoduanposa- JIE3HOrO HCKONAEMOro.

HHe MHOTOCTBOJIbHBIX APOOOBBIX

CKB2)KMH NPH MPOBeAEeHHH HX N0 ONMCAHHBIM CX€MaM K HCIOJb30BAaHHI

CMMCAHHLIM cXeMaM M HCIOJb30BAHHH €CTeCTBEHHOrO HCKpUBJeHHs. Toraa

npoub JAOMOJHHTENBHOTO CTBOXA, KaK H IPOGMUIb ONHHOYHON eCTECTBEHHO

HCKPHBJEHHOH CKBaKHHBI, ONHCbIBaeTcad AuddepeHUHaNbHbIM — ypaBHe-

Huem (4).

ao
K: — = b@’
= -

rie K -— KpPUBH3HA CKBaXKUHBI, NpeJCcTaBaAsionias COO0H npHpalenue 3e-
HHTHOTO YFJa Ha MHTEpBaJse B OJHH METD;
8, [ — cOOTBETCTBEHHO 3€HHTHHIH YroJ H riy0HHA CKBaXXHHBKI,
@, b— napaMeTpsl JUHUH pPerpecCHd, IOCTOSHHBIE M/ AAHHOTO Y4YacT-
Ka HJIM MEeCTODOXKJEHHS B LEJIOM.
Peulende 3TOro ypaBHEHHMS NPHBOLUT K CJAEAYICLWIHM 3aBHCHMOCTSIM
IIPOEKIIUH CKBAXHHH OT BE/AWUHHBI 3€HMTHOIO YIJ1a

X = Jb—{cosA Ci (A + 8) — Ci(A-+8,])+

sin A [Si (A 4 ©) — Si (4 + 8,)]!, (2)
Y:%{COSA [Si(A - 0) —Si(A +8,)] —
— sin A [Ci (A + ©)—Ci (4 + O], (3)

rie X, Y —rTexymue KOOpAHHATH paccMaTpUBaeMOH TOYKH HMCKPHBJEH-
HO#l CKBaXHHbI, COOTBETCTBYIOILUE 3EHUTHOMY YTJY;
Si, Ci— cOOTBETCTBEHHO HHTErpa/JbHbH CHHYC U HMHTErpajbHbA KO-
CHHYC;

a
A =;~ BeJUYHHA, ODOCTOsSIHHAd JAJad JdaHHOro ydacTkKa HJAH MeCTO-

POXKACHUA B LEJOM.
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Ananurtuyeckoe NpoHUAMPOBAHHE 10 3THM YpPaBHEHUAM BO3MOXKHO
JUllb TIpW 3aMeHe HMHTerpafbHbiX (yHKUME Gonaee npocteiMu. CpenctBami
TOYEYHOro AMOPOKCHMUPOBaHHUS ObLAO YCTaHoBJeHO, uTo npu O = 10 — 30°
HMEIT MeCTO COOTHOLIEHHS

Si(0)= 09, (4)
Ci(8)=—c+dB — f02 | (5)

rie O —3Hauenue 3€HHTHOTO YrJa B pajHaHax;
¢, d, f— mocrosiHHble BEJHYHHBI, PaABHbIE COOTBETCTBeHHO 1,76; 4,25 u 2,08.

[loncraBuB 3Tu paseHctBa B ypaBuenus (2) ¥ (3), moJayuum npu-
OJINKEHHBIE yPaBHEHHs NpoeKUHi Apo60BOfA CKBANKHHDBI

X = [M(8 = 0,)—f (67— 03)] (6)
V(N (0— 8) + AF(6: — B3], (7)
rje ' .
M=d— A@f—1)=425—3,164; (8)
N=1—A-d+4+2fA?=1—4,254 + 4,164% (9)

B,, © — COOTBETCTBEHHO 3€HHUTHHIH yroJ 3a0ypPKH H 3€HHTHBIA yroJ CKBa-
XHHBI, COOTBETCTBYIOWMHA npoekuuam X u YV, B paauaHax.

[Ipoduauposanre MHOrOCTBOJILHON APOOCOBOH CKBAXUHH NpU Oy pPeHUH
Ho cxeMe ,CHU3Yy BBepx“ (puc. 2, a) HAUMHAETCA C MPOEKTHPOBAHHUS OC-
HOBHOTO CTBOJIa. MeTojaHKka NPO(MHAHPOBAHUSI OCHOBHOT'O CTBOJIA OCTaeTCs
TOH ke camoifl, YyTo H I[PH NPOMUIHPOBAHHU OJMHOYHON HANpPaBJEHHOMN
CKBAXHHBI [4], NMO3TOMY 3/eChb PACCMOTPHM TOJbLKO IPOEKTHPOBAHHE [0-
TIOJIHUTEJ/IbHEIX CTBOJIGB.

OcroBHO#l 3azauefi 1pu pacuetre NPOGUIS ZONOJHHUTEJILHOTO CTBOJA
ABJASETCH OTNpeaeseHUe MecTa ero 3abypku. Touka 3apesku Jerko ompe-
JeJseTcsl, eCJM H3BeCTHHl 3€HHTHHIH Yyros B TOYKe NMOACEUYCHHS PY/AHOTO
Teaa O, ¥ 3eHHTHBHIl YyroJ OCHOBHOTO CTBOJA B TOUKE 3aPE3KH JOMOJHU-
TespHOro O, J{1s ompeleseHust 3THX YTJOB.MOXHO HCIIOJAL30BATHL BLITE=
Kaloulue U3 puc. 2,a yCaoBHA

HB = XOCH _J_ X,IlOl'ls (IO)
]_lr:yocu'+'yﬂon, (ll)
8, =0,+ o, (12)

rae fH, H,— paccrosnne oT Touku By 10 ycTtss (Touka O) cooTBerct-
BEHHO MO BEpPTHKAJW H TOPU3OHTAJH, v
Xoewy Xgon — BEPTHKAJbHBE NPOoeKUHH yuactkoB OA OCHOBHOrO CTBOJA
U JIOTOJHUTENLHOTO CTBOJMA AB; COOTBETCTBEHHO;
Yicus Yion — TOPH3OHTA/NIbHBIE NPOEKIHH TEX XKe yYacTKOB;
8,, O, — 3eHUTHBIE YIJH B TOYKE 3a0yPKH AONOJHUTEJBLHOTO CTBO-

Ja COOTBETCTBEHHO Y OCHOBHOIO H JOHOJHHUTEJBHOIO
CTBOJIOB;

W — yroJd CKoCa KJHUHA.

JlefcTBureanHo, Beipadus B ypasHedaHsx (10) u (11) npoekuuu c no-
mompio paseHcTs (6), (7) u (12) yepes seHHTHbIE YIVIb, MOJYYHM CH-
CTeMy H3 ABYX YPaBHEHHH

bH, = 2f08,4+- M (0, — 0, — v) — f(OL — 02 — v?),
bH, = — waA3 + ]\/(@r — 0—- ®w) — Af(@%——@)g — 0)2),
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OTKyJda JierKO NOJYYHUTb HCKOMbIe.SaBI/ICHMOCTH;
‘ _ 0, — b(AH, +H,)+ A(1 — f) (85 + ?) ’
1 | A2
@r-_—@E‘l‘@o‘l‘“’,
. bH, - f(0: — 02 — o) — M8y
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Puc. 2. CxeMbl MHOro3aGoHHBIX CKBa:KHH: a — Ipud OTOYDHBAHHH JICIOJHHUTE/b-
HOrO CTBOJIA C TOMOIIBIO KJHHA; O — NPH OECKANHOBOM crocobe OTGYpPKH HO-
HOJIHUTeIbHOrO C€TBOJA (C TOMOLIBI0 GAHOMIAPHHPHOTO OTKJIOHHTENS),

H —ray6uHa TOYKHM NIOACEUeHHS MO BepTHKany; Xocw, Xgom U Yoews ¥ non —
BepTUKa/AbHbIE H TOPU30OHTa/IbHLIE Mpoekunu yuactka OA OCHOBHOTO cTBOMA
U JomoJuuTeqbHore AB; O3, ©/— 3eHHTHEIE VLB B TOUKE 3a0yPKH JOTOJHH-
TEJNLHOI'O CTBOJA, COOTBETCTBEHHO, Y OCHOBHOTO W MONOJHHTEILHOTO

HO,ZICTEIBI/IB B 3TH HCXOIHBbI€ 3aBHCHMOCTH HEKOTOPHIE YHUCJOBLIE Be-
JUUYHUHBI, HOAYYHM OKOHYATEJLHO:

Q. — b(H,+ bH,)-— 1,084 (8% + w?)

¥ T (13)
B, =0:+68,+ o, . (14)
M2 . 2 . w?) — . {~
9, — bHB+2,08(OF 02 — 0*) — M- 0, ’ (15)
4,160

rne M= 4,25—3,164,
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Oy — cyMMapHOe OTKJOHEHHE JONOJHHTENBLHOrO CTBOJA OT Hada/lb-
HOrO HANpapjeHus OCHOBHOIO CTBOJIA 3@ CYET eCTECTBEHHOIO
MCKpPHBJIEHHs (0€3 ydeTa OTK/JIOHCHHA 3a CUeT KJIHHA).

M3 cxeMmBl MHOTOCTBOJILHOM CKBaxKdHHl (puc. 2, a), AONOJTHUTENbHBIH
CTBOJ KOTOPOH 3apesaercd C IOMOIULIO KJHHA, COBEDLICHHO OYEBHIHEI
caellylolue ycJa0BUS:

1) ©,> 8, —3ape3ka JIONOJHUTEJNBHOTO CTBOJA (C TOUKH 3PEHUSA

TPAEKTOPHUIl €CTECTBEHHO HCKPHUBJIEHHBIX CKBAXXHH) BIOJ-
He BO3MOXHA,
2) 0, =9, — 10onoNHUTE/bHBI CTBOJM MPEBPAILAETCS B CAMOCTOATE/b-
HYIO CKBaXHHY, KOTOpad MMeeT ofliee yCThe C paHee
. npo6ypeHHo# CKBaXHHOH (T. e. ,OCHOBHEIM® CTBOJIOM);
3) 0, < ©,— 1omoJHUTEAbHEI CTBOJ IPEBpAllaeTCs B COBEPLIEHHO
CaMOCTOSATE/NbHYIO CKBAXKHHY.

B cayuasax 2 1 3 npoduJnpoOBaHHEe ,JONOJNHATENLHOR" CKBAXHUHBI HE-
06X0AMMO TPOU3BOJAMTL [0 MeTOLHKe, paspaGoTAHHOH AaAst OJMHOYHOH
CKBaXKHHBI [4].

st ompejeseHuss MeCTa 3ape3KkH JONOJHHTENbHOTO CTBOJA MOXKHO
MOJYYUTh 3aBHCUMOCTh M3 AH(PepeHUuasbHOrO ypaBHenus (1) IyteMm
ero MHTeIPHDPOBAHYUSA M PeLIeHHs OTHOCHTEbHO AJMHHbLI CKBawuHHL [Tocie
yKasaHHBIX omepauuil OyieM HMETH

ngl_m(“‘@s):?ﬁ 1g(“@3), (16)
b \ALe, b ALe,
rie L, — ray0uHa TOCTAHOBKU KJKHA IO OCHOBHOMY CTBOJY, B MeTpax;

b — MHTeHCHBHOCTL Habdopa KPUBU3HHI, B 1/meTp;
A, ©, ©,— B rpagycax uiH paiuaHax.

Wrak, npoduanpoBanue: NOMOJHUTEJILHOTO CTBOJA CBOJAMTCA K ONpe-
JeJleHHIo ¢ TIOMOILbIO I'eoJOrH4eCcKOoro pa3pesa pacCTOsIHUS MO BEPTHKAJMH
¥ TOPHU3OHTAJH OT TOUKM TOJCeYeHHUs] JIO YCThsl OCHOBHOTO CTBOJA
(t. e. H, u H,), onpeaenenuo 1o dopuyaam (13), (14) u (15) cymmap-
HOrO OTKJOHenuss (6y), 3eHWTHOro yrja B TOYKE MOLCEUYEHHA DYAHOTO
tTeqa () ¥ 3EHHTHOrO yrja OCHOBHOIO CTBOJA B TOUKe 3ape3KH N0NOJ-
HUTeabHOTO cTBosa (0,), a 3atem mo Qopmysae (16) — rayOuHb 1ocra-
HOBKH KJHHA.

IpoduaupoBaHie MHOTOCTBOJBHON ApOoOOBOIl CKBaXKHHBI IIPH OypeHuH
110 CXeMe «CBepxXy BHU3» (puc. 2, 6) MOXKHO CBECTH K TOJbKO UTO paccMoT-
DPEHHOMY CJydalo.

[1pn 6ypeHnyn MO cXeMe «CBepXy BHH3» 3ape3Ka AONOJHHTEJNbHOTO CTBC-
Jla TIPOM3BOAMTCA OAHOWAPHHPHbIM OTKnoHuTenseM. Ilpaktuka Oypenus
C 9THM OTKJOHHTeJeM IIOKA3bIBAeT, YTO C €ro MOMONIbIC MOMKHO JIOCTHYL
xpuBusHLL 0T 0,2 1o 0,45 epad/m, npu cpexuem 3snauennn K= 0,3 epad/n,
T. e. CKBaKHHa HCKPHUBJASETCH B CPeIHeM Mo paauycy, paBHomy 190 u.

Jas cayuas 3apeskd JIOMOJHHUTeNbHOTO CTBOJA C MOMOLUBIO OZHOIIAP-
EUPHOTO OTKJIOHHTENS BAa:KHO 3HaTb, HAa KaKOM HHTepBaje HeoOXOIuMO
NPUMEHSITh 3TOT OTKJIOHHTENb, YTOOBI JONOJHUTENbHbIH CTBOJ MOJHOCTHIO
OTOLIeJ OT HAMPaBJEHHS OCHOBHOTO cTBoJA. [lJiA ONpe/eseHns 3TOrO HHTED-
BaJa BocmoJb3yeMcsi puc. 3. HemocpeAcTBeHHO u3 pHCYHKa CJEAYeT, uro
IlCHTpalbHBIl yroa o, COOTBETCTBYIOIIMH ONpeieaseMOMy uHTeppany [,
OyaeT paBeH

R_4
2 »
o = arccos | —— |, 2padg., (17)

R+2
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rie R= 5;(—’3 = 190 M — paguyc HCKpHUBJ/EHHSA CKBAXKHHBL 1Ipu OypEeHUH

OJHOIAPHUPHBIM OTKJOHHUTEJIEM;
d — LuaMeTp AOMOJIHUTENbHOTO CTBOJA.
Torga uMckOMBI#I HHTEpBaJ [, onpejensercs, Kak

;- 22 (R{-d)a _ a(R+d)
’ 360 57,3

JlomyCTHM, UTO KOHEYHBIl JHAMETDP [IOMOJHHTETBHOrO CTBOJIA paBeH
112 mm, torpa npu R =190 u ueHTpa/abHbI yroa Gyger pasen 1°58; a uc-
KOMBII HHTEpBaJ 3ape3KH JONOJHHUTEJILHOTO cTBoJA I = 6,5 .

(18)

Puc. 3. Cxema 3dpe3KH  JOIMOJMHHTENABHOIFO CTBOJIA ¢ MO-
MOUIbIO OOHOUWIAPHHPHOTIO OTKJIOHHTEJS

Takum o6pasoM, xaK MOKAa3bIBAIOT pacuersl, B OOJBIIMHCTBE C/Ay4Yaes
BeJMUMHa HHTepPBaJja 3ape3KH AONOJHUTEJbHOTO CTBOJAa MaJda [0 CpaBHe-
HHIO C OCTAJIbHOH JUIMHOH JOINOJHHUTENBHOrO CTBOJA, NO3TOMY (C HEOObIION
NOrPEIIHOCTBIO) TNPH  NPOPHUIUPOBAHHUH MOMKHO CYHTATh, 4YTO CKBaXKHHA
H Ha HWHTEPBIJie 3ape3Kil UCKPHBJIGETCS [0 ecTecTBeHHOMY mpoduaio, a ca-
Ma 3ape3ka MNPOH3BOJAUTCS C MOMOIIbIO KJAMHA C YIJIOM CKOCa

U)3=K-ls, (19)

rie  K-—cpeaHasa KpHBH3HA CKBAXXUHB NpH OYPEHHH OJHOIIAPHHPHBIM
OTKJOHHTEJEM, B 2pad M,

[, — AJquHA HHTepBaJa 34pe3KH JLOMOJHHTENLHOIO CTBOJA C OMOULBIO
OJIHOLIAPHUPHOTO OTKJIOHHTe s. Ee MOXHO paccyutaTh no ¢op-
myaam (17), (18) uam nmpuHATH U3 ONBLITA.

HeoGxoadM0 Takxke OTMETHTD, UTO UeM OOJblle GyAeT [PUHAT «IKBHRA-
JIEHTHBIl YTOA CKOCA KJAMHA» M 5, TEM C OOJBLIEH IyOHHBI MOXKHO IPOH3BO-
JAUTh 3aPE3Ky HONOJHUTENBHOrO CTBOJA H, CJEN0BaTeNbHO, TeM 3KOHOMHUHEES
MHOrocTBoJabHOe Oypenne. C Apyrofl e CTOPOHB, HAO0 UMETb B BHAY, UYTO
yeM OoJsblie HCKPHBJEHHE CKBAaXKHHHEI HA HeGOJBIIHX yyacTkax, TeM B Gosee
TPYAHBIX YCJOBHAX NpHJeTcs paboTaTb GVPHUIbHBIM TpyGaM.
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[Tocne onpenesnenusi no (popmyJse «3KBHBAJCHTHOTO YIrJja CKOCa» Aalb-
Hefirie pacyeTs o NPoQUIHPOBAHHIO MOXHO BECTH, KakK I MPeAbIAYyLIiero
cayyas, T. e. o popmydaam (13) — (16). :
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