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OPAEHA TPYADBOIO

KPACHOTO 3HAMEHH
HAYYHO-HCCAENOBATERLCKMA
WHCTHTYT OCHOBAHMR

# NOASEMHLIX COOPYXEHUA
WM. H.M. TEPCEBAHOBA

FOCCTYPOR CCCP

®

PEKOME
10 PACY
OCHOBAHM
GYHAAMEHTOB
C HAKMHHG&
[I0A0LLBO

MOUKEA
1983



JIK 624.15.046

Perosmenpampr 110 pacuery OCHOBAHNR JYHIAMEHTOP C HAXAOHHON
IIOROEBOR pazpatoraHu B~poM TexH.HayR E,A,CopouasoM, KaHnupavauu
vexn.Hayx A.C.Chapcrne, J.H.Tepererxnm, N ¥, JeurnoruM Ha ocHORE HC-
casnoOBaHMA, BHMOXHEHHHX B JA0OPATOPHH ECTECTBEHHHX OCHOBAHHME K
koHcTpymimit dyrnanenron HMM ocHopaHuft ¥ Ronae X COODY®EHHN HMeHH
H.M.l'epcepanora I'ocerporn CCCP,

Pexomenpamux copepxaT paspaSorTaHHYD NPHMEHHTERbHO X dyHje~
NEHTaM C HAKXORHOR NOROMBOR METONMRY pacuyera OCHOBBHHR Mo Hecymeft
cnocobHOCTH, anpoOHpPOBAHHYD HA pRIe 00BSRTOE COXBCKO'0 CTPOMTEAb—
CTEA.

1963



I. ORIME [OJOHEHYSA

I.1. Hacrosmpte pexomsHpanmMM paspaloTsHH B DRSPUTHE I'AABH
CHall [1-156~74 ® Qcnopanua szanull 1 coopyzemeid"(M.,Crpolinsnar,I975).
¥ PRCNPOCTPaHADRTCA HE (YHNAMOHTH C HARXOHHOR monomsoft, BO3BOJMMES
B CRANBHMX, [TeCUYAHHX R MHHHCTHX I'DYHTaX, HAXOODAMHXCS B CTACHIHIH-
pPOBAHHOM COCTOAHMM. PexoMeHpaipy Me pacnpoCTpaHADTCA Ha Topdw, WiH,
BOUHOMED3ANe, MPOCaAOUHNE K Halyxapmnve I'pYHTH.

I.2. UenecoofpasHOCTh NpUMeHEHUs QyHIAMEHTOB ¢ HAHAOHHOR
nopomect yCcTraHapRIABAGTCH IIyTOM CPEBHEHMA WX C INPYIHMH BA&DHAHTEMH
fyunameHToR ((JiyHISMEHTH C FOPHROHTAABHOH NMopompofl, craliHue JyHna-

MEHTH H [p.).
[.3. Yerpotterso gyHmameHToB ¢ HawiaoHHOR nomomsoft yenecool-

PAsHO B CAyuse Nepejaul SHAUKTONBHHX POPYMSOHTANBHHX HATDY30X HA
OCHOBaHWE, T.€. KOorne HanfyHIAMOHTHAA KOHCTPYRIMA NpencTapifseT CO-
GOR pacHopHyD CHCTEMYy - &DOYHYD MIM PAaMBYD, QYHHSMEHTH ¢ HaRNOHHOR
nofompoft nNexecoo0pa3Ho YCTPAHBATH NpH NAYOHHE BAAOMEHMA ITONOWBH,
He npbamamen. Kex npapuxo, 1,D M.

I.4. Harpysku Ha gyHpeMeHT, Hx coueTaHus ¥ XOo3ffuimeHTH
HanexHOCTH MO HADPY3KEe IAA pacdeTa OCHOBAHUR NO NPemenbHEM COCTOH-
HUAM ONPEReNANTCH B COOTBETCTBHH C rpegopatuamy ragsn CHull [1-6-74
Harpyana W aoaneﬂcrana, a -rame raaer Chull II-15-74 (v, 3,6-3.8)
Ocnonamm anaHnit u coomermﬁ.

1.5, Ilo criocolGy usroropneHna gyHneMeHTH ¢ HAKIOHHOW NONOE-
BOf{ uOI'yT OuHTH MOHOXHUTHHE U cOopHue,

1.6. OnrusmarsHuft yros HaxnoHa monomsl dyHneMeHTa &K K Fo-
PH3OHTY ONpeNeAseTcH# pacuetToM ¥ SABHCUT OT COOTHOMEEHMA I'OPUAOHTANbL-
Hott W BEDPTMRSNLRON cocrapnsomel HarpysOorR Ba QYHNAMEHT W SHAUCHKA
yria BHyTpeHHero TpeHRA I'DYHTS OCHOBaHMA. PexOMEeHRYeTCs NpUHMMATD
sneuerus ol He Gones 0,8 ¥y ( 47 - pecuernoe snauvenwe yraa BHyT-
peHHero TpeHHA IpyHTA).

1.7, llpr onpenenervyn pasMepop QyHAAMEHTE M YIAa HaxIoHa €rd
TIOROMBH K MOPHMACHTY CRONYET CTPEMHUTHCH K TOMY, UYTOOH ARCHERTDUCHTET
paBHOogeficTRyDme#t Harpysox Ha QyHneMeHT B MHO"KOCTH €re NOjomsH O

OAVSKAN K HYID.
[.B. Seungnue pasoTH N0 yCTpOHCTBY KOTIJIOBS8HOB NOJ qVHRAMEH-



TH LEXSCGLIPRIHD BUICIIRATL OYNBRO3EPOM NpY MIYOMHE sanozeHEs $ynr-
paMeHToB 10 0,0 M ¥ 3KCKABaTOpoM NpR Goxemel raytusz. B oGoux cay-
YafX ORUHJUATEABHAA JAWKUCTEA JHA ROTHOBAMA OPOMSBOARTCH BDYUHYD IO
wadxciy ¢ OTCHIKON BHDAGHWBADHMErQ CNOR NECKA WM YoTDORCYTBOM NMom-~
roruBKH ua romerce OeToHz nop rcefl nopomeoR JyHyamenTa.

1.9. IIpn oOperHoR sacunKe nasyx UpyHTON ClAenyeT VIALTHWTD

38CHIKY CO CTODOHH HenGoaee sarnydxeHHod rpaHu JyHiameHTs, Uroltu
RCENTUHTL BOSMOXHOCTDL CHOX3AHHA elo N0 IPyHTY.

1, PACYET OCHOBAHWK 110 JIEPBOMY [TPENEILHOMY COCTOAHUD
( N0 HECYLER CHOCOBHOCTH )

2.1, Pacuer ocHOBBHAR NC ODEPBOMY [PENGNSHOMY < OCTOSHUD
NEOM3BOANTCA HOXORR UR? YCAORMR

¥e Fu
F < v, (L)

rie F - pacueTnas narpysxa Ma OcHopawme, 1H;
Ye - xesfdwiptenr ycropu#t paGoT:, UpHHUMEEMHN [SBHEM 1 nas
neckad. Jlng NECROB NHIEBSTHX, & TAKRES NHIEBATC-TIYHHC-
THX IPYHTOB B CTACHNHSMPOBAHHOM COCTORHUR 08 paser 0,9
Ina rpynros (CReABHEX) HEBYEOTPENHX M CHAGOBHRETPENIX
BNBOTDENHX, CHALHOBHPETPEANX ¥, PaBEH COUTBETCIBEHHO
I; 0,9; 0,8,
Fu = CHRB MIPEHEXBHOI'D CONPOTHBIEHHA GcHOBaHuA, xH;
’n ~ KO3PIAIMEHT HAREXHOCTH IO HAZHAYCHUN IIPUHMMESTCR DEBHHM
1,2; 1,10 u 1,10 pas 3panuit ¥ cOOpYmEHUR COOTBETCTBEHHO
L, Il » W xaaccos.
2.2. Hopeanbuas k nonomee dyHnaMeHTa COCTARIADMAS CHAH
NpeneRLHore comporThsaerns ocropamus Vi , xH, CHOXEHHOPO CRANBMMYU
T'PYHTOMM, HEIKBUCKMO 0T I'MIYOHHH S8JI0XeHKA (yHIAMEHTA BHUMCAHGTCA

o GopMyze ;L
44/“':::4£EC'£? {? ? {2)

rue Re - PRCYeTHOE 3HAUeHME OpeneXs NMPOUHOCTH HA OFHOOCHOE CXATHE
) , Craashore rpyura, elia;
¢ u €'~ coorsercrrento NpMBeEHHNE MMPRHAE ¥ ANKHA (yHOHaMeHTa, M,
BNURCAfeMe o QorMyRam:




E'=6-2]eql; €=€-2]ee], (3)

rne €g u €¢ ~ COOTRETCTBOHHO ORCUEBHTDHUCHTETH OPUINOKOHKA PABHO-

ReACTBYDIMX HAI'DYSOR B HAIPSBASHHAH RPONOABHOR i
nonepewof ocelt HyHnameurs, M.

2.3. HopuamrHym R DONONEBE COCTARBNANMGYN CHIH IPENERBHOIO
compoTHBASHHA ocHoBaHua V¢ , CAONEHHOrO HeCkanbinMyu TpyHTAMK,
NONyCRAETCA OHpeRensTs ABHANHTIUCCRMM MeTOnON, ecny (YHIAMEeHT HMe-
eT MNAOCKYD MOJOMRY, IPYHTH OCHOBRSHHUA HUXEe [MOROMBH OTHOPORHW J0
rayOMHH He MeHee ee IMPHHHE, 8 B CAyuse pasanvyHolf BEDTYMEANBHOH FApki-
py3xy C PASHEX CTOpoH JyHpameHTa HaMGOALMAA M3 HYX He NPOBHIAET
0,5R (R ~ pacyeTHOS COMPOTHENOHWE OCHOBAHWN, ONpeneAseMoe Mo
n.3.4 Hacrosomx Pexomexnamw#t), noxbsysch $oyMyRol

Nu= €€ (N $p6'% +Ny ¥ 'd+Ne §c C1), @

rne & "w €’ - obosxauenus Te xe, uro B fopuyne (), npudem CumM-
poiioM (5 0GOSHAUGHA CTODOHE fyMRAMEHYAa, B HAIDAB-
JEHUH KOTOPO}¥ npenlojaraeTcA NoTeps yeroRudBOCTH
OCHOBAHHS ;

/Vr M /_Vc - GeapasmepHue kosPfIMenTH Hecymel cnocoGHOCTH, ON-

penexsemus no Tabr. I ¥ 2 B 5aBMCHMOCTH OT pacyerT-
HOPO SHAYGHWA YTaA BHYTDOeHHero TpeHWA rpywra ¥
yra HaRJOHA MOJOmBH dyHuaMeHTa ¥ r'opwsoHTy L W
yria §  MexLy HODMAND K honomBe fyHueMeHra w
papfogeticTeyomelt BHemsell HArpYaRY Ha ocHoBaHue [
P YPOBHS NOROWEHN (yHRaAMEHTS;

/Vg ~ GeapasMepHul XoapiutmeHT, ompenexseduit no dopuyse

/Vg ‘-'—"/l/l‘cgff} +1, (5)

.a;- 7 h}"! ~ pacUeTHHE SHAUEHMS YAeNBLHOrn Becs vpyHToB, /N7,
HAXONAUMMXCA B Npeuenax BOIMOXHOR NpUSMH BHIWPAHUR
COOFBETCTHEHHO HUXe ¥ BuEme NMOROWEH dyHnamewra (Opu
HAINM LORSeMHEY B0l YAedbHHY BEC OpeHedReTCH C
YUaTOM BIfeEMASYMero melcTBRA BOAN) ;

Gy ~— pACUETHOO SHAUSHME YHENBHOre C@nTeHMR FpyHra, rilaj

d « PrySuna saxomenvs Hawfoxee NOAHATAR CTOPORE NONOMRHN
fyrnemenra, M;

?zﬁ?% 4§ - KospfupeHTH Gopme nopomBH dyHNAMEHTR, ONDEXEAFeMHe

0



mp /) = ? > 1 :
€ nu 6 - aavna n wapuHA FyHEeMENTA, NPHHAMAGMNE B CIyY8e BHE-
IIORTPOHHOI'O NPRXOMOHMS panm:.}ne fcreyome® pABHEME NDH-
BeNeHHIN SEAveBnsN C " & » OOpenoxAeMuM Nnoe Hop-
mynau (3).
Vrox O MOEIY HOPDMANLD X Noxompe (YHESMOHTR M HAIPEBEEHMEM DAB-
HoueficTRYOOR oIpeneafeTCy N9 YCHOPHA

7-.’:35 ===/%" ’ (8)

rme @ u /¥ - coorBercrBemHO KecarenbHAA M HOPMEALHAS COCTABRADEME
pHewHe/! HATDYSKA Ha OCHOBENME /- B YDOBHe NQUOMEN

JyHRaMeHTa
Facuer no dopuyne (4) pmonycreercs BHIOAHATE, ©CAH COOAMa—
eTCA YCHOBHE o< Yy . (9)

™ ) v o iy o aw WP [ o g [,
BPpRMEE&annnn. I. SHausmn EGEWLIH‘&HTGB ﬂ-{}" - /vg

MOry?T GHTL ONpeNeNeHH no HomorpamMam (cM.mpwa.l n 2). 3HaueHMe xo-
aPfMIMEeHTa /Vc OTPEeleNnAeTCH B 9TOM cayuae [0 cooTHomermd (5);
2. Ipm mcnonbazoparur fopuyaH (4) B ciydeae HeogMHaROBO! NPUTPY3KRE C
PasSHEX CTOPOH (YHEEMEHTA B COCTaABe I'ODMSOHTANBLHHY Harpysok cilefyer
YYUTHBAThH 8KTHEHOE NaBJXeHMe rpysTa; 3. Hoam yoropwe (9) He Bunoa-
HAETCR, CHenyeT NMPOHIBOEHTH pacveT (yHISMEHTa N0 cYXemMe NXCCKOoro
CHBAIr& B COOTHOTCTBMM C yKasaHuamy N.2.4 Hacrosmux Pexomexpamuli.

2.4. Pacuer ocHOBAHMA NO CXeMe ILIOCKOrO CABAI'A OPOMIBOKNT-
Cfl KCXONA U3 YyCROBUA

| Ye 2 Fsr

I'je ZFga HZF:’#‘ -~ CYMMH DNDOGKIHR HA TJOCKOCTE CKOJNBXCHWAA PACYSTHHX
COERIBNHKX ¥ YOeEABAXMUX Cil, OMPBLEeNASMHX C
yuerToMm AKTHBHOI'O ¥ NACCUBHOrO N8BASHHA I'DYyHTA HA
OoxoBHe I'paui dyHnemenTa, KH;



2)2 M ¥n -~ 0603RAUGHAN Te Xe, UTO B dopuyne (I).
2.D. Cywoix cgeuramepx ZF-}a H YIODXABANEAY El'_j'f' cux
OlIpEREXANTCR O POpskyRaMm:

Zng - q + Eq ' (1I)
ZFsr s Nf + ACr+ En (I2)

rne Q - COCTABASEXMAR HATPYSRE HA JiyHRaMeHT, NapaisNeNLHAR pAC-
YeTHOR NAOCKOCTH CHERI'A;

Fa nEn ~ COOTBOTCTBOHHO COCTABNADEMEG AKTHREHOI'O M NACCHBHOI'O J@B-—
xerns rpyura (Ha Goxosue rpaym GynnaMeHTa), NapAEREXbLHHE
nIocxocT™ OXBAra, ki, onpepensesue B COOTBETCTBHH ¢ Tpe-
SoBatumuy raasu CHull -565-79,, [lopnophwe crem, CYROXOR-
HHO HADSH, PHOONPOHOYCKHHE ¥ pHUOBANMTMEE COODyXEeHHsH:

N - cyama pacuerTHEX HATDYSOK, HOPMENLHHX IINOCKOCTH CHBMTA,
KkH;
f’ - KOOPINIKEHT TPEHHA, onpepensemri no n,<2.6 HacToOAMMX
PeroxoHpanuit;
A - rromamb moBepxHOCTH CHEMIA, W<
Cr - pacueTHOS 3HAWEHHE YZeAbHOrO CHelyeHMs IpyHTa, Klla.
IprwMeuaHn e, Pacuer Ha nNAOCKuit CABHI' NMPOMSBOIHUTCA

110 JIByM BO3MORHuM BapuantTam cgeura I m [ (pme,l),

Puc.I. Cxeua x pacuery
dyHnaMeHra Ha IIOCKMA CRBUD




Tadauna I. JHadveHns wrodfdmuutenra /v Y

!
|
!

S o Pp—

0 1,38 0,95 0,52 - -~ - 0 2.8 2,08 1,3 0,73 - -
5 1,95 0,9 0,57 ~ - - 5 2,68 I,97 I,8I 0,72 - -
I0 I,33 0.9 0,59 - = - 0 2,5 I,88 1,26 0,74 - -
15 1,31 0,95 08I - - - 15 2,40 I,75 1,22 0,74 - -
190 = 1,28 0,9 063 - - =~ = 20 292 1.7 I,IS 0,75 - -
25 1,25 0,94 0,68 -~ - - 25 2,15 1,80 I,I4 I,08 - -



Ilpogoxmenne rady,l

0 5,90 4,36 2,93 I,83 0,93 0 12,38 9,0I 6,30 4,00
5 5,37 3,99 2,71 1,7 0,9 - 5 10,80 7,90 5,60 3,60 2.15
10 4,89 3,59 2,49 I.58 0,80 - 10 9,39 6,9 4,9 3,26 I,%
% 15 4,98 3,31 2,32 I, 49 0,86 - S0 15 8,53 6,204,399 2,93 I,80
20 3,07 3,056 2,14 I,43 0,86 - 20 97,5 5,55 3,90 2,62 I,66
25 3,66 2,78 2,0I I,35 0,85 - 25 6,80 5,20 3,40 2,30 1,50
0 27, 20,40 13,9 9,I5 5,55 3,04
5 23,00 16,96 II,7 7,36 4,83 2,87
10 I9,II 14,17 9,96 6,58 4,16 2,39
3% 15 16,94 12,26 8,66 5,79 3,66 2,I2
20 14,12 9,80 7,57 5,I3 3,12 1,90
25 12,18 &,74 5,34 4,31 2,82 1,68



01

g Ay b

Ta6mna 2, Swawerma roagdurmenrs /Ve

0 0
?,ﬂlﬁlo l5’10]15]20[25 ‘{1"&0 5 ] 10 | 15 { 20
— T —— ’
0 6,68 = = = o - 0 8,59 6,8 ~ ~ =
5 6,30 - = 5 815 640 - - -
IO 5,10 - - IO‘ 7,74 6,04 - - e
° 15 584 - - 10 15 7,33 560 - . -
<0 5157 - - 20 6,94 5,34 - - -
25 5,32 - - %5 6,65 5056 ~ - -
0 II,37 9,47 7,16 0 15,47 13,08 10,48 7,63 -
5 10,68 8,87 6,67 5 14,40 I2,I1 9,66 6,99 -
10 10,02 8,29 6,I9 10 13,30 II,LI9 8,90 6,39 -
I3 15 9,39 7,74 5,74 0 15 12,31 10,34 8,I8 5,83 -
20 B,79 7,22 5,30 20 11,39 9,83 7,01 5,30 -
25 B,22 6,72 4,89 o 10,52 8,7 6,88 4,8 -



[iponomxemne TabK.R

-'_-_-- -——.-_----_*-—-_ +l -

R o
5ﬁ { I ; <0 25- E ’ IIo .20]

0 2179 18,44 15,03 11,60 8,13 - 31,98 26,91 21,97 I7,97 12,85

5 19,92 16,83 18,69 10,53 7,33 - 528802410196015501150 7,55

10 18,19 15,35 12,45 9,54 6,50 - 10 25,83 21,68 17,65 13,80 10,I8 6,76

% 15 16,60 13,98 II,3I 8,68 591 - 0 15 23,18 19,44 15,79 12,31 9,04 5,95

20 15,14 12,72 10,26 7,78 5,28 20 20,80 17,41 14,II 10,9 8,01 5,25

5 13,79 11,56 9,27 7,01 4,0 - 2% 18,50 15,60 12,40 9,70 7,20 4,75
0 49,45 41,53 33,37 26,26 19,87 14,21
5 43,60 36,24 29,36 23,07 I7,42 12,42
10 3,42 31,91 25,82 20.45 15,25 10,82
15 23,84 26,07 22,69 17,7 13,33 9,41
20 29,78 24,64 19,91 15,55 11,64 8,17
25 26,19 21,683 17,46 13,60 10,13 7,06



B cxyuse I na pexwwny A  npunmMaercs nxomens NOROWEBH
fyHnasenra, B cayuae [l - npoexima nzomanu nomomex dvunsMenTa HA

TOPUSOHTEXDHYD JIMOCKOCTh. Pasumers JivHnaMenta oHpeneXADTCA OO0 MeHee
OXaroNpUATHOMY PADMEHTY pacHera.

2.6, Kospjwupenr rpemns ¥ B fopuyne {I2) onpepeaserca a
SABMCEMOCTH OT HEEPOXOBATOCTH NOJOMER. ANS COTOHHEX JYHEAMOHTOR C
NOBHIEHHO! MEPOXOBATOCTEN Nopomas (uMenmed HEPORHOCTH HE MeHee 2cM)

f=1{g ¥r, (13)

Ins rrapgroft mopomsu dyrpemerra xoofduipene Tpewns #  mph-
HUMAOTCHE 1O TalX.3 B SaBHCHMOCTH OT BHOA I'DYHTa OCHOBAHAS MEM NOK-~
TOTORKH.

Tatavna 3. Kooddwmmumenrtn Tpemus

Bun rpynra ochopmsma wam noxroroexs | Hosddwmenr rpemmnn £

DerToH MIM LCHMOHTHAN CTARES .cveereses 0,70
[leCoOR MBROBNAEHHA «vcevcecsasesncsooa 0,56
[lecox BraaxMHR ¥ BOROHACHEIGHHHN ...... 0,45
Cvmeer J1< 0,26 .. ....ceeeccsncens : 0,50
Cyneck 0,25 <[] wvernerrenennnnnns 0,30
Cyrampox  J; < 0,20 coveennscnnnnas 0.40
Cyrmmor 0,25<J1  tevienceconcane 0,20
[rana Je< 0,25 covevnnannnsanoan 0,30
Fmuna 0,26< [, chsespasacsannnsy 0,15

2.7, lipn paapadorxe MHOIMEMIYAXBHHX WAH THHOBHX HDOEKTOB
cOopHHX (YHRAMOHTOR C HARAORHOR mORomMEOR crenyeT OSYCAQBAMBATH
YCrpoCTeEO ROXOMBH ¢ NOBHMEHHOR MEPOXOBATOCTHN.

ill. PACYET OCHOBAHVA 1O BTOPOMY IIPENEHBHOMY COCTOHHMD
( 110 JECOPHMALIMHM)

3.1. Pacuer ockopamuit no jyedopmaruad IPOAZBONATCA C YUETOM
COBMEC THOY pafOTH 3gasus % ocHosarwa., Ine asgemuft u coopymenuit H
KAaCCH IONYCKAETCH MPOHSBOAUTD pacuer nedopwawpit ocHopamnt Ges yde-
T8 NepepPaCNPSNENEHAN HArpyaox of HanfyHiaMeHTHOR ROHCTDYRIMM.

3.2. Pacyer ocuopaHi$ no nefopdaiMaM HPOMZIBONUTCA HEXORA M3

12



YCHOBHS

S < Su, (14)

rEe O - COBMECTHAR AefOpMAIMA OCHOBAHXA K COODYXGHWS, Onpejne-
JIRONAR PacYeTOM;
Su - npeneAbHoe sHAYEHM® coBMecTHOR nedopMaipM OCHOBRHMA X
COODYREHHA, YCTAHARNKBREMOS 10 H.3.0 RHacrosmux PeromeH-
Jaimi.

Npuumeuanne. [of pexHunHaMs O M Jd MOTYT @D -
muMarbeR: 1) aGcomoTHAS BepTHRARLHAN OCANXa OCHOBAHMA OYNEABLHOIO
gynnaMeHTa; 2) ropusOHTRALHCE nepememenne JyHnesenra; 3) cpeguan
OCANKE OCHOBRSHWA COOPyXeHNS; 4) OTHOCHTENBPHAN HEPABHOMEPHOCTH

OCANOK NBYX JIyHAEMEHTOR.
3.3, Bufop pacueTHOR CXEMH OCHOBSHMA M pacver pedopmalmii

OCHOBEHMA CEEIVET HPOMRBONHTE N0 N.3.49 u npun.3 rapu CHull
II-15-74; npm ar0M cpegHee HOpMaALHOE HapyeHMe K nogomee (yHna~
MEOHTA HE JOAWHO NPSEHEATH DARCUSETHOI COITPOTHBAGHKA TOYHTA OCHOBA-
g R, onpemensiemoro no n.3.4 nacrosmux Pexomexnaipif.

Dpnuevann a I. Bepruranpave nepememenns (yHpameH-
*a ¢ HaRXOHHOMf nmopomeoff onpenensnTea OAR YCIOBHOTO (yHRaMeHTa,
nonomps KOTOPOT'C COBDAZAET ¢ NpoexipMeR mosomsH HAKAOHHOrO QyHna—
MEHTa HA TOPA3CHTANLHYN NXOCKOCTH. <. I'OpMSOHTARBHNE NEepeMemeHuS
dJynaemenTa onpejenAnTca no n.3.7 Hacroamux PexomeHpaimit.

3.4. PacueTHOe CONPOTHBAGHW® rpyHTa OCHOBAMMA A  onpe-

BpexsercH no dopuMyne
R=LX (7 €5 +Myd X + MeCa), )

IEe Yer w Yez - rosdurmenTn yexopuil patoTH, NpHHMMAacMHe N0 Ta0A.4;
K - xoodfumruent, nprHuMacMufl peBHEM I, eCAM HPOUHOCT-
HHNe xapanTepucrHxM rpyHra C # ¥ onpenenens
no manHiM uemeramuft, w 1,1, eca C v ¥  npawa-
TH 110 onpapounus radmuyaM CHull [1-15-74 wau perno-
HaXbLHHM TaliineM, YTEOpANCHHMM B YCTAHOBISHHOM NO-
pAgKe;
Mx;/'f? u Mc - rosdplummenTn, npruvMaeswe no Tadx.S5;
€ ~ MeHpmER CTOpOHA TOROMBN JYHAGMOHTA, M;
Y7 — OCPeRHeHHOe pacReTHOe 3HAUEHNE® YRGALROT'O beca
TPyHTa, Saaersomelc Hixe IMOQONER QYHRAMOHTOB HA

I3



ray0uHy, paBdyp 0,0 & (Mpr HAMAGME DON3EMHNX BOXK On-
pelenfe?cs ¢ yderToM PIBCEHBANESTO NEeHCTBARA BOMH),
, kHALS;
X7 =~ To ®e, 3ulleTAVNETO Byme NOJOEBY;
(7 - OCPSIHEHHO® PACUEeTHOS® SHAUEHME YNOXMHOI'O CHeINEHHH
FEpYHTA, 38X6TApMerc HenocpencTBeHHO NMOx nopomsoi
fyunamMerTa Ha rxyCuny, pesuyn 0,5 & , klla;
of, - CPOiHAA IXyOMHe SAaZoxeHUA (yHNeMeHPAa OT YPOBHA IAa-
HHPDOBKH, M,

Dpumevwanns I, lpu onpeperem xooddmmenron My~
M@ H Mc no Taba1.9 nox 5”5 NMOHAMADTCA OCPETHeHHHE pacyerHHe 3Ha-
GWeHRH YIAS BHYTPOHHOI0 TPEeHME IyHTa, 2ANEr&DpmNero HenocpencTBEeHHO
rop mozomBof fyHmEMenTa Ha raySway, paskyw 0,56 ; 2. Kpaepoce gas-
JeHre Ha IPPpYHT ¥ KpPAA NOJONMBH BHEHEHTPEHBO HAIDYEOHHOrO dyHnamoH™Ts
noxxHo He npesumars 1,2 R .

3.5, TlpepexrvHue sHauerMs copMecTHOR NefOpPMALME OCHOBAHMRSA
H COOPYREHWA YCTARHABAUBANTCHA PACUCTOM C YUSTOM B3aHMOOEnNCTBHA
OCHOBBHHA M coopyxeHun. Ecay KORCTPYKRIME COODPYXEHMA HEe pacCYUTaHN
HA YOMIHA OT ROPAREHCHMOPHHKX nsfopuammfil OCHORAHUA U B RANAHHEe HA
MPOSRTHPOREHHS HE8 YCTAHABIWBARTCHA NpeleibHHe SHAVeHHA nedopuamiit
N0 TOXHOXOTHYECKHM, BDXUTERTYPHEM K np. TpefopaHmaM, lpererbHHe
sHAYOHUA sledopMaImil OCHOPAHMA fNonycxaerTes NPUHMMATE ITo radn. I8
raspu CHall I1-15-74,

3.6. Pacuer pedopmanm#t oCHOBAHESA DOMYCHKESTCH HE BHIIONHATD,
6CAM CpejHee HOPMATRHO® NaBASHHME X HOAOmBE NPOSKTAPYEMOry (yHjaMeH-
va COOPYMEHHR He NPeBHEAST DPACYETHOTO COMPOTHBASHUA OCHopaHus K
M PPpYHTOBH® YCAOBHA ITORANRM yRoBEeTROpIT TpefomamvaM 1n.3.70 ris-
sy Chmll [1-15-74,

3.7. l'opa3oHTanbHHe nepemeneHus JYHOAMEHTA ONPeRSRADTCH IO

gopsyne [ 4] o
Sn= Py (16)

rpe ¢ - ropusoHTANbHAH COCTABRANNIAN HATPYSHE H3 GYHBAMEHT ;
€ - nnmuna fyHpaumenTa;
- MOXYNb REQOPMAIMH IDYHTa;

D =1,68~0,64p - 1,234% (I7)
anech M -~ xosdurpent {lyaccona rpyura.

14



Tabzmia 4. HosdfmmueHTH yCnoBuft paGoTH

Al s, el
L g TR W L Rt U L R

-
Haymenopanue rpyHTOB Hoeddmmenr | Koogdmmenr oz nas
COOpYXeHUt C RECTROR

Yoy KOHCTPYKTHEHOR CXeMof

IIpH OTHOREHUW NAMHY
COODYECHHA WAH ero

OTCexa K ero BHCOTe
L‘ j{ DA BHOM
4 n Goxesll,b u meHee

ol

DYTIHOOGIOMOUHHE PPYHTH C Hec-
daHHM SanOAHKTEReM H NecdsHue
TPYHTH, KpoMe MeJjKux ¥ IHjfe-

BATHX sovescescvesssannes - 1,4 1,2 1,4
[ECHN MENKHKS ,eccvvecvons 1,3 1,1 1,3
Hecuy OunepaTHe:

MESJOBIAXHHE ¥ BIaMHHE.. 1,26 1,0 I,2
HACHMEOHHEE BOHOR +cevee I,1 1,0 T,2
KpynnooGroMouHHe I'IYHTH C

AHNIEBATHM ¥ IARHMCTEM SAarOxHH-

TONOM N DWICBATHE ¥ TIANHMCTHE

FPYHTH ¢ NOK&3ATENEeM TeXyueCTH

L 0,25 suininocrensacnnss 1,25 1,0 1,1
To =e, npn 0,25<] < 0,5.. 1,2 1,0 1,1
To me, npu [, > 0,05..... I,7 1,0 I,0

T llpnuMeusanra I Kcoopyesuam ¢ xecTKOR ROHCTPYX-
THBROE CxemoR OTHOCHTCA COOPYSEHMA, KOHCTDPYHIHH KOTODHX CHEIHAABHO
npucnocoSaeHy K socripuaTin yenaull or nedopmMalMit ocHOBAHKHE NyTeM
MpUMeReHRs MeponpuaThit, ykasaHHsx B 1n.3.60 raepu CHull [I-10-74;

2. lns apamsft ¢ PUOROR KOHCTPYKTUBHOJ cXeMO#f sHaueHWe XOSPDUIHeHTA
¥{, npusMMeeTcH peBHEM epumuue; 3. [Ipy MPOMEXYTOWHHX 3HAUEHMAX

L/ wosdfmpenr ¥cp ompepensercs wATepHOMAIMef:.
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0,01
0,03
0,04
0,06
0,08
0,10
0,12
0,14
0,16
0,18
0,21
0,23
0,26
0,29
0,32
0,36
0,39
0,43
0,47
0,51
0,56
0,61
0,69
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2
3
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71 9,58
A 997
8,81 10,37
9,44 10,80

10,11 I1,2b

10,85 11,73

11,64 12,24

12,51 12,79

13,46 13,37
14,50 13,90

15,64 14,64



1Y. IIPMMEFH PACYETA

ilpuuep 1. Hexopnwe pewnswe. OcHoBawe 3naHma B wxacca ¢
KEpracoM N3 TPOXHMAPHHDHEX PSM ~ OHODPOJHOE, CROKEHHOE MENXXMMK
Meckauy cpenHell nNuoTHOCTH. JpOoReHb LOXIEMHHX BOK HAXOGHTCH HAa Iny-
Onre 4 M 0F nHeBHOR HOBEpXHOCTH. DHANKO-MOXAHWUGCEMNEG XADAKTEPMCTH
R¥ I'pYyHTE OCHOPaHMA NPUHATH 1o Tata.l nma.< raaes Ctull H-105-74:
Yn =34 Ch=3ulla; £ =33Mla; € =0,6; fr = 1,82/

BepruxaabHas COCTABEAUMAA HOPMATHEHOR HATpYSEX Ha JyH-
samery Fypy = 250 gH, ropHsoRTARLHAS COCTABIFNMAS Fin = 175 xH,
Hoserpyxuma Jyizamonea ofecueunpae? CEOSONHNS €r'0 LEPONMCREHNS K
nosopor, lpedyercd onpeneMHTh pasMepn NOAOMEH yHAAMeHTA K3 paC-
Yersa 10 HEPBOMY H BYOPOMY NpPENeAbHEM COCTORHMAM.

Passepu nopomsH Jynnasenra 6 x € = 1,5 x 0,9 n, ero
plicora /1 = 1,3 M, HaxnoH momompH K = 20°. Mummaxphoe
aarAyGreHne nogomex o OT NRSHRPOROWHOM oTMeTEE pamdo 0,8 M.
HaotHooTs nogewns Pp cocrasuser 1,6 +/%°, a ee pucora 0,4 M.
Cxess fyxnamserrra p peficTBYOENEe HArPYSKH NPENCTABNEHH HA DicC.c<.

e

e WK F
Puc, 2. Pacueruan Haceltned

FPYHT
cxema ¥ npasepy 1

I. Pacuer no nepsoMy NpeRenbHOMY COCTORHHD

PacueTHHE XQPAKTEDUCTHRH OCHOB&HMA B cooTBetcreMx ¢ [ 17
cAenyRIHe !

%

¥ =

T ememmrmmee X 310;

X"g I,I

17



Cn u—g.l.g.-::z.lna;
Yz L5

PacueTHas NMIOTHOCTE I'DYHTA NPAHMMAESTCR papHoft HOpMarHBHON:
fo=pPp =1,8eA% ¥ =gfr =10x 1,8 = I8 xliAf.
CpenHeBsBemeHHOE pacueTHOe SHANEHRe YASABbHOIO BECA I'DYHTA

BHIE IOMLONBH®
v > pi i - 1081,6x0,4 + I,8x0,4) _ 17 cu/®.

OnpenenuM pacyerTHHE B3HAYSHHA HAT'PY3OK, YVUMTHBAR OCpeIHeH—
HHRY ROSOIUIMEHT HOHEXHOCTH [0 HATDYSKe X;g = 1,19

Fv =Fun'Yg =250 x 1,15 = 268 ®H,
F-—ﬁ 1-_./&7,”-3/;9 = 175 x 1,16 = 202 xH.

Bec gyxpemenTa M rpyHta Ha ero ofpeasx {cm.puc.2) (rpr ompene-
muw mou epenneft ITOTHOCTH Matepuana dvHnaMeHTs m rpyHta P =
= 2 2/M®  npu KoS{HfUIpIEHTE HATERHOCTH N0 HATDyake Y7 = I,2:

CII=

Grgr = Ver EFB? = 1,5x0,9 —=2=-23=-x10;
PasuopelicTBynman BepTUKANbHHEX HATPYy3Ok Ha OCHOBaHKe

Fv-i= FV +G‘¢pr = 288 + 34 = 322 xH.

PapHopelCTEYDIYAR BCEX HAIDPY30K HE OCHOBAHWE
F =YR2 +FF =Y 322% 202° = 390 wh.
Yron HaxnoH& papHOoneficTByDHEe# F = BEPTHHRANN

Fh 202
—————e =a'ch e = 320-
Fvd 322

Yrox Memny HanmpasileHueMm pasHopeidcThyvseR ¥ HOpDMBRBD K HOpoOmBe

§ = O - 4 =329 - 20° = I2°,

Onpenexud ECUEHTDUCHMTET NPUAOXCHUS paBHOZeRcTByNmel F o or-
HOWEHVID K LEGHTDY TAXeCTH INONOWBH aMeHTa {(cM.puc,2)

eIﬂZMﬂ _ Fy(é-fﬂ?t{"q,‘f)+G¢r(TCO‘SG{“q5)—Fb(ﬁ-"gf{.nti)
Fooo T F

248 (»%-—CMZO‘L 61) +34 (42 0320~ 0,5)-202 (43~ %5{;},20? ,
= =-0,074m,

390

O =a'u:l‘g

18



Haxoguu npusenenyyd mMpHHY NOGODBR
€' =€ -2Jef=1,6~-2x 0,074 = 1,35 n.

Onpenenmm xosdfsumenrs Hecymel cnoco0HOCTH /Vr H /Vc no Tada.l
m 2 coorsercreenno npy fr =319 & = 12°wu ol = 20°, nomwaysco

nHefAHO R m;-‘?pnonmaoﬂ, HIM 00 HoMorpamumam ( PHC.4 M 5 ):
Ny = 4; M = 14;

N = Nelg¥y +1=14Tg 31° + I = 9,45.
Buaucarm xosfdumenTH GopMu NOROWBE NPH
.-£ =02 . 067
¢ =g 1,3 = 7
¥y = 1-0,25x 0,67 = 0,83;
g?, = [ + I,5 X 0,6'? = 2,0;
?C. = ] 4 0,3 X 0'67 o 1,2.

Torga HopMannsHaR K nopomese iyHNaMEHTA CHEE NPene’dBbHOr'O0 CONpPOTHB-
XEeHUR COCTABHT

/Vu = 6”6’ (A/r?rgfaf-l- /Vi?g,a’;w + /VC?C. Cr) =
= 1,3%%0,9(4x0,83x1,35x1,8 + 9,45x2xI7x0,8 + I14xI,2x2)=
= 450 xH.

llpopepru BumoaHeHre yonopns (1), npHHNAMas Je = I; ¥Yn =0,8.
({lposepxy npowseomuM AAs HOPMANLHO# K NOKOWEE COCTAEJIANEMEH Hal-

DYSKH,
Fcoséd < #b/_cjx/:u .

390x C087P0¢ 1 ‘g g§9 . 3¥5 < 560,

r.e. yeaopue (1) suhosHsnercd.

<. Pacuer mo BTOpOMY npeaeabHoMy COCTOAHI

i g sl i sl sl P NP wir ST - A P R N W o

PacueTHue xapakTepHCIukd IPyHTa B correarcreun ¢ [ 1 /7
ONPEeNeNyM TPH Ronddunieira HAJeRHOUTH N¢ TpyHTy ?l:a;. =1, r.,8,:
P7 = 34%; Tow 3 Riap 3y » I3 Wi/ 0 "= I7 gH/¥". Facuer-
HHE HANDYIKW 115 ooG-buce paBie Ropuarrtsw. (opegesum pacyer::oe
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COMPOTHBACHNG ©CHODAanNA 1\

My = 1,55 Mg =721; M =921
Yoo = 1,35 Yea = I (cu.radn.4)

= 1;3115- (1,55%0,9x16 + 7,2Ix 129 559-:-@ x I7 + 9,2Ix3) =

=228ltﬂﬂ-

Haxonwu daxTuuecxoe nspnemme £ nox momowsol gyHpaMexTa.
PapHoneficTRynaas BepPTAKARBHHX HAI'DY30K HB OCHOBAHHE

34
Fui= Fv+ Gor n250+-£:§-=2794un

Pasnoneficreyntmian BCeX Hal'py20X HA OCHOBBHHE

F =\/F,,i + [ =Y278,4° + I76° = 328 xh.

Coenvee HOIMANLHOE K NMOROMEE NABJISHUE
p_ Fvdeosds Fh3ind_ _ 278,4 x CO320° +I75x 3{n20° _

Iyt P Rl Sl R B PSR-l YR eyl sy —n-—i-lnh-ﬁl_——-—“-—-— s d md ol a1

g€ 1.0 0.9
=32l ___ . 238 ylla> R = 228 ula.

Taxuy oOpA3OM, HNPAXONMTCH YBEeXUUMTH IIONAnb NOJOMBH QYHIAMEHTS,
mpuimar € = 1 M.

posepre P
P =381 o904 wlla< R = 248 glla.

[fpopepiM xpeepHe JABNGHRA, NPEADEPUTENLHC ONMPERSAUB BKCIEHTPUCUTET
NPEIOXCHUA panno,nenc'rnynmeﬁ F:

o - Fu @fﬂfd 01)+G¢r(-1—(‘o$al-05)—-/:h(b —z-ano() )
T -

= r

_ 250f4% c0320%0,)+ 22 (45¢0320%0,5)~ (1,3~ 42 3in.20) _ 407

328

NaxcuMaxbHOS KpaeBoe naBIeHme NOA NoIOomBOR

qux" !O * (I + ——%ﬁ = 224 (1 +_§§91- (;75) = 2933“.&

20



Prgy= 293 klla > 1,2 R = 274 xlla,
T.8, CNELYST YBEZMUNTh PASMETH NOJOLBH,
Jna yMeHbueHws SRCLSHTDHcUTeTa npumem 6 = 1,6 M, npu-
YoM, TG YBSNUUEHUE IPOMIBOUMM TOXBKO B CTOPOHY HauGonee sarzayl-
IEeHHOK rpanu JyHgeMeHra, YTO NPUBOJNUT K YMEHLESHMD DRCLHEHTDUCHTETA
Ha 0,00 m. llpopepim xpaepoe sannenve (He nepecunTHRAR HArPYIKH M
PACUETHNS CONPOTUBNEHUR).

e wefd (1 4 6050206y | o0g plia < 1.2R = 274 xila
PHWX 136}(1,0{ ¥ 1,6 ’ o

Taxmu 06pa3oM, OROHYETENHLHO NpHHWMBeM (YHIAMEHT C pasMepaMy Io-
nomes 1,6 x 1,0, Homuo 6swio 64 He wamenan 6 YMEHLIIMTL SKRCIEHT~
puaCHTer, NprHMMaa nonomed fyHoeMeHTa B Jopme Tpaneimu,

[Ipuwep 2. Hcxonwue pnanxue,., lenTouHuit $yHnsuenr spouHoro
CRIaNa M3 #eJEe300eTOHHHX OUONOUEK HMeeT DR3MEPH: 6 = 1,4 x;
fi = 0,6 u; yrox sarnosa nopowsw & ropusorTy ol = I6%; woiHm-
MANEHAR TAYOMHA Bancxerus QyRuamesra o  OT IUIAHMPOBOUHGS OTMET-
kv pasia I m (puc.d). (PasMopu JyHpameHTa OUPENBAEHM M3 D2 “W:iTa
M0 BTOpOMy NpenenbHoMy cocTosHmy .) llogompa §yHpamenTa mopoxosaTad.

OF A fifdx
L oy o il a ra oo
P
Puc.3., PocuerHas cxewma -
oy
X npusepy 2 “lo
| Pl 2
'
oD
Ly
W

BepTuKanbHan ¥ I'ODRSOHTASHHAR COCTARAANIME DPACUETHHX BHEMHIX
Harpy3ox Ha {yHnaMeHT paBHH COOTBETCTBEHHO Ay =100 wH/uy F4 =
= I00 wH/M. Pacuermift rec QyHpameHTa ¥ rpyHra Ha ero ofpezax (rpr =
= 20 /M. 3nerue I raacca. OcHoBaHMe OOHODOJHO NO MAyOMHE K CAO-
MEHO CYTAMHKAME ¢ :eparrepacTuramu Cr = 20 xila; % = 20°%;

a)}' = IB RH/Hai

21



TpeGyerca npoeepuTs pasMepH yHnaMeHrTa pacueTOM OCHOBAHESA

HO NepBOMy NpemencHoMy coctToaMup. OnpeneawM paBHOpeHCTEynmyn BEp-
THRANLHHX HATPY30X HA OCHOBSHHE

Foi = Fr + Gpr =100 + 20 = I20 xH/u.
Yron HarmoRa paBHonelcreyvme# r pepruxany

F4
Fya
YroJy MexRy HanpaBXeHAeM paBHOpeficTByOmeR B HOpMEIBD K IONOMmEE

S$ = 6 -d =40° - 15° = 28°, '

Tex kxax ycroewe (9) He pumomisercs m fopmyna (4) He momer GHTH
MCIIONL30BAKA, HPOMSBONMM pacder JYHEZABMAHTA HA IIAOCKAJR casul no
dopmyne (I0),
llpenEADHTENBHO OUPENeNMM pABHOAEHCTByOIMe AKTHBHOIG [ o ¥ nac-
cuproro £, v £, nasnesmpt 5na JBEYX BOSMOXHHX PApHAHTOB CHBHI'E
I il (cMm.puc.3) » coorserereun ¢ [ 2 7,

lopusoHTanbHAR ©a/ COCTABIADMAA WHTSHCMBHOCTH BRTHEHOIO
I8BIEHNA HA rAyOyHe £  COCTABAT

Cr
Car =3‘?Z/§ar+ “2.“9—",3‘6, (Aar - 1),

rne /{ af — RQS@HT],HEHT aXTHBHOI'O IEBACHHUA I'DyHTAa, UHPE,U.EJIHGM 10
@Mﬁﬁ /} CcCOo3 ffz CDS,«?O”
ar =

= = 0,b2,
Tyiina% © Tanem - 0%

10
&r(p&q@ﬂ 18xI,45x0,b2 +fé--2-60(0,52 - 1) =0,

® =arcly - — = qtcly -ZI[-%!S-; & = 40°.

PacuerTHoe 3SHavUeHye YReNBHOrO CHEnNeHMA Sacwrk¥  Crage= 0,5Cr.

E ar = 0.
lopusorTaxpHasd CoCTARAMONAR NACCUBHOIC NABXEHUN TpyHTE 671/

Ha rayfuHe Z  onpeneandeTcs No fopmyne -
Gnr EYEZ Anr + tg ;ar (/{ﬂf - I)!

o Aur - KooddmIpieRT NeccHRHOTO NABNEHUA I'DYHTA, ONpenendeMult Io
radx. opux.3 [ R_/.

OnpenenuM &z HA yposHe rIaHMPOBKH ( Sor = 2,86):

10
Gnr(z=42) = 18x0x2,86 + 7 G (2,86 - I) = 5I xila.

R



Haxomt ©;- Ha rrybumse I,2 M3

Gnr-12) = 18x1,2x2,86 + @-20—0 (2,86 - I) = II3 rlla.

Cnpegeniu Gy Ha rayGume 1,45 u:
Onrz=145) = 18x1,46x2,86 + (2,86 - 1) = I25 s,

Zg 20°

Torma ropusoHTANBHEO COCTABASENHE PABHORGHCTEYNMHX NACCMBHOIC AAB-
JeHus rpynra an I v I exen cgpura papuu:

Eﬂ._@wﬂ,z = 22209 x 1,2 = 74 wl/;

! _ _
E,; = —-w:ﬁbjx 1,45 = ol ;‘ 125 x I,45<= 128 xH/.m.

Hpowseoomu pacuer no opmyae (I0), npuuumasn Ye = 0,9; ¥n = I,Ib
M OPOERTHPYR PACUETHHEe CHUNH Ha IEOCKOCTH CXoabmeHHs I:

E, cosd~ £ sinde Slllucord + Fhsind) g %y t €Gz + Encosd]
/

¥
100x €03 16° - 120x 3in16°% O 0,9/(120x €03 15°%+100x Iﬁ?igﬂx 31 15%) g 20°+
+ 1,4520 + 74xC03159 _ 65,6 KH/u < 108 wH/w.
1,15

Termu ofpasom, pacuer OCHOBAHMS HA IIOCKHA CIOBMI' 1O NO-
BepxXHoCTM] OReanBaer, uro ycumosue (I0) yrnommersopaercs ¢ GombimmM
3ANACOM, HOZTOMY PACYeT 110 NOBepXHOCTH Il MOoXHO He IpOB3BOIHTLH

(cu.puc. 1),

Cnxcor AHTEpATYPR

I. CHull I-15-74. OcHomamua snauuft ¥ coopyxeHuit, Hopam
npoextuporanna. M., Crpofmagar, I970.

2. CHull [1-55~79, Iognopsive CTeHH, CYNOXOEHHS MND3M, pHGO-
NPONYCKHNG ¥ PROC3GMMTHNE cOOpymeHHA. Hopsw mpoeKTApopahmA. M.,
Crpoftuspar, 1980,

3. PyroBOICTRO NO NPOSRTHPOBAHMN OCHOBAMMR duauuit 1 coopy-

zemuil, M., Crpoinapar, 1978,
4., CHull MI-I6-76. OcrHoBaHMA PRIAPOTEXHUMYOCKHX coopymemvit.

Hopss npoexrupopanus. M., Crpoftusger 1977.
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