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AHHOTAU:Itl.H 

Orr:m:caH CITOC06 RCJMITe:i!CSiji.Iit B"eCOBOi H~py3RT4 TOHROCTeH

m.IX SJieM&HTOB K'OHGT~, HanpHMep, RpllilleB ,JzyaHT8'1iLPH 

'll~llHID 13 Ml\lf: Jm "t = 3500 MM;. llpHBO,IU1TO MeTO,IUIRa pacqe

Ta JJ.teCTROCTidl lit ITpC:PIHOCT.i! Rplllll5 ,IJ;yaHTa. 

Ha MtmeJre ceKTopa TcrJIJJ.U1HO:!o 10 MNr: n. ,IJ;JmHO:IO 1500 NJM Me~ 

TCJ:,n ROMII<e;HCam:J;Hlf Harpy3KM IT03:BOJ!l1JI ITOJIYtm1I':b rrporu6 He; 60-

Jiee 0,8 MM:'B Jll060M cetieHMI1 C9RTOpa. 



~ YCJIOBD ~Olpv1l{J?008Hlml M8I'HVITHOI'O IIOJif!i B peMTVIBVICTCKOMJ tll1.KJ!Or

'!Jl0'HEa: H8 8Hepr:vtro npo:TOHOB B 600 - 700 MaB BHTe~ael!' t 'ITO ~MeTp IIO

JIIOCHOI'O H8EnHe'tiH.HRai 8JI€UJBTp0Maa:'HJrr8 COCTaB'JIHeT OROJIO 700 GM, a BH:CO

T&i sasopa H<ID ,I1;0.7DKH8 IIpel3Hllia"T::& 15 CM. 

)l.;m ac5ecneqemtffi HHT8HCMBHOCTH tlytlli:8 ycmoplaHHHX IIpOTO'HO-B B H8CKO 

RC\ coTeH MB-m:poaMnep aeac5:xm,!UlNiml aMJ!l.Tilm'y,na yc:mopmrom&ro Halllp$]KeH.WE Ha 

,eyaHTe He Me:He<ID 100 KB. /np:vt ,ZJ;BJP{ .llY8HTax/ H anepTypa OROJIO 5 Clll!o 

C yqeTOM 8TIDC OCOc5EiHHQ.CT~il OCHCB~:ble Tpec50H8Hm!E IC KOHCT:p!RDJfiH )Jy

aHT8 npe:n;CTD.J.UilOTWI: B Wie;nyiOmeM BJm8: 

I. Ta~H8l1 OCHOB8Hd ;nyaHT8 ,II;OJLiKH8 c5biT:O He c5oJiee I3 MM III IIDJIHaJ'zi 

BhleOT8 ,JJ;:V8HT8 B MeJKITOJIIOCHOM IlrpO'CTp8RCTBQ· He c5oJiee 76 Mm. 

2.. MEmiiOJIIOCHOe' IllipCllCTpaHGI!l'BO B1WDT010 50 lVlM t <llmJIMe:TpEqHoe OTHOC:r.t

T8JI:bHO Cpe,nHd IliJIOCKOOT~ 3aGOpa:, )~OJDKHO c5:biTB CBOc5G,n;HO· ,n;Jm ,ZJ;BIDK6:HIDI 

yCRO:pJI.eMH:X 'ti8CTHD;,. 

3. HapYJKH:ble IIOB®pXHOCTJI!i Be;pXH€!1,0 l1 HHJI\HEa:I'O OCHOB8lHU ,TI;Y8HT8 M.:S-38 

rrpornc5a t 11BOJIHHCTaGTH:11 VI ,n;p. ITp:vi'lltR H€!· ,TI;OJDKHbi OTI£JIOH.flT:OCUi£. OT ropJtt-

30HT8JI:OHbiX' ItJIOCHOQ.TR, OTCTMUlRX 0''1' cpe,nHd~ liiDIOCKQC~Jit Ha poo:G_Tcmrnll 

38 MM, c50JI:Olliff "CieM Ha +I MM. 

4. HapY'JtH:blti IIOB8pXHOCTH OCH0138HD ,J:l',Y8HT8 ,II;O.l.DKHbi Oc5Jia~mr:o Biillro:mD:ffu 

:aJieftpo:IrLpO\BO,n;Ho'eT:EiiD B HalliipD:Jiemum, ne:pn:eH.n;mE;JmtpHoM ycRopmomei me1m. 

5. Jio.mkao c5HT:o oc5ecneqEmo Bo,Ill!:we oxJiaJK,n;a'H:vte .nyaHTa, paatmTaRHole 

Ha' ClTBO,II; T8M8\ rrp:vt IIOTepruc 8JI8R<TpVJ:qec:moti MOUlHOC:.TR B H8CKDJI:OICD COTeH 

RBT. 3JieM&HT:bi aXJiaJK,n;&HE He.; ,II;O.l.DKHbi YJ3e:JmtmB8T:O ROHCT:py1!Tl1BHYJO TOJI

llliffiY OCHOBaHd:.nyaHTa. 

6. KO'RCTpyl£1Jl;ll1HL ,nyaRTa ,II;OJDKHa ll03BOJifiT:O pa3M6CTH'l':O B e!'O OCHOB8!r 

I11ltf.EX OKOJIO 20 lliTYR\ Cim'H8JI:OHHX 8JIE!!K'l'pO,D;OB /IJWioma;IL:OIO B HeCROJI:bRO ctl-/ 

O'!'Ri):biTbiX CO CTOpOHl:l, o6pameHHOM R cpe;n;He:tm· JJJIOCKOO-TR 3830pa 8Jit\!it'l'po,-. 

Mllm:'HVITa, l1 TaEoe:' JK8 KOJmqeGTBO R08RCR:81JI:OHOI'O Ka66'JJJI1[ C BH6IllHEM ,!Ul-

8MeTpOM ,JJ;O I CNf ,II;JI.ffi II~e:;n;aq:rm_ Cm'E8JIOB OT aJieKTpO,D;OB K ycTpOMC'l'BaM, 
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pa3MeJneHHIDII" BH6 KaMe pH Ll;HRJIOTpOHa. 

7. no~Ha o6ecne~aTLCffi B03MO~HOCTL ~CTKM B peMOHTa:~aHT8, a 

TaDe 38M6H8 OT,I(6Jil>HbiX ero ~.JI6MeH'I OB C IIOMOII(LIO Mam!nyJif!TO:pOB. 

CoB~meHHo JICHO, "CJTO npH TamoM ycJiomu~ cl6ecrretm.T:o Heo6xo.n;HM;WIO 

XBCTKOCTL OCHOB8Hifir .nyaHTa 6e;s BBE".,I(9HRm ,I(OITOJIHlm'9Jil>HO H~HHJJK 

!3JieeHTOB B KOHCTpYl£UiliiO ,I(y8HT8 H9B03M02KHO. 

O,nHa Jli3 B03MOiKHbiX KOHCTpyETHBHHX CX6M T8KOI'O: ,n;yaHT8, :wJ!;ORJierr'BO

PfiiOII(af:E npPme,neHHll!Nf BHIII9 Tpe~OB8H.RHM_, OCHOBHBaeTCJI Ha CJI9~J.UHJX: pac

't!BT8X •. 

PaccMoTpHM Illlp.fiMoyroJILHYIO noJioc:r paBHorol ce-qenrlffi, KetBCOJILHO sa~ 

.nemaBHyro /pmc. I/. 

J!srPl68IOJnM:fii: MOMSHT B JII060M Ce't1etiHH IIOJIOCbl IIO,I( ,ndcTBK6M C06CTB&H

HOI'Cl~ Bee a, H8 ew1mm:J IImpHHlil Oliip6;,I(eJJJie!I'GJif BblpaJK6HH9M: 

~cp. 0 r2 
M(x)= 2 /I/ 

r;ne: 

'icp- cpe,nHll'M o6"LeMHHil Bee noJIOCbi, a npor:a6 B aToM JKe ce"CJ.eruua: 

- Blij)mKeHHe1Jl!: 

11= O~cp. f4 [ .:£4_ 4 _;_ + 3J 
1 lE 24 t'* e /2/ 

E - MO~JIE yrrpyrocTH I-ro po,na! 

J - MOMeHT mi6PDl'IM ceqemm OTHOCHlT6JILHO OCJii 2 • 
EcJIH B B6~XH6M CJIO~ IIOJIOcrH ~ C03,I(8TL K8KMM-TO CmDC060M ,I(O-

IIOJIHBT6JILHli!e.! paCTJirmBaiOIUHe H8IIp.IDK6HBm Tamot_ itHT6HCJii!BEOCTH, 't1TO liX 

MOME:m:T OTHOCim'9JILHCIJ OC:Im Z B JD060M ceqeruut 6h!JI 6:m paBlm msrlf6a

IOIU6MY MOMe.HTy, TO B !3TOM CJiyqae :JpOrH6 IIOJIOOa B JII060M QeqeHH~ 6y

,I(e:T paBeH HyJIIO. 

JI)If.E C.rry:tf8£E, KOI',I(8 Ll << d , ,I(3IIOJIHIC'6JIDHO<ll paCTHI'HBaiDIU98' H8IIpHJ-

2K9HHe B CJIO@ ~ COOT aBET : 



-4-

-· lcp 
/j 

/3/ 
KOBC'.U];)ymTlillBHG STlm ,D;Q:liDJIHJltTe.JThH1I5' p13CTmi'lltBaiOmme Hallp.WKeHBJI B BE:pXHteM 

CJIOe MOJKHO· C08,1l;8.T:C Htim'JEKHbiMllt JI6HTaJVIB, O,Il;HHM ROJHII!j'OM npmq:>en.n:eHHlBJIJI 

R: ITOJIClCE!: B HeiiDTOpbiX T8tffi& B,Il;OJI:b 'JCI!f! X , la' ,n;pyrVIM KOHIJ;OM - E 

OCHOBfiHmO IIOJIOC:lH. KoJm"tieCTBO JI6HT :1 ltDOp.n;HH8Tbr M&CT JDC 8aRp6IEJI6:HHff 

Ha IIOJIOCe Ollllp8,Il;(:!llJJJIIOT TOliHOCT:C KOMlllleHCanBJill Jli8FJm6aiOilleTO MOM!e:HTa. Bo . . 
Jm8608HR1J.; IIpO,IJ;O:JI:CHOI'O Jil3I'If6a IIOJIOG.:i£ ,Il;OJI.iKHa 6biT:C o6emnelieHa 1ITOIIe-

pe:qHa.F.[ CBHSB JI6HTH C IIOJIO:COIO H8 R:C.d HX ,IJ;JIHHe:. 

Ms. ypaBHeirn.fii /3/ cJie.n;ye.T, liTO' .n;.lJJffi y-MeH:r,memta .n;ono.JIHJltTeJI:cHmc pac-

'f'.f!TliBaiOI!UlOC Ha:rrpmKemdt H6,06XO,n;HMa!i R<:}HCT~ C MMB1M 'icp , liTO 

M0jit6T 6biT:b ,Il;OCTmTHyTO RaE· llp.M Iiip.MMe<H(MlMH MaTep.MaJIOB C NiaJibiM y,n;eJI:c

BHMiB6COMt TaR H IJIPI4 J41QROJI:b80BailillH !lliYCTOT6JillX IIOJIOC. 

Ha:rm6crJiee T6XHOJIOI'HliHM.i ROHCTpy:KIII;ilim IIpHBe,Il;8H8 Ha pr.mc. 2. 0CHOB8~ 

HE .n;yaHT8 MOI'yT 6biT:b CO<liTtaiiJJI8Hbi 118 pa,n;a T8ImX llOJHJC, H8R 3TO IIO-

K838HO Ha pMC. 3. 

B aTOM cJiyqme: 

a/ BOJIHIWTOCTE. HapyJKHbiX IIOBii~XHOCTe:ft OCHOB8Hd: .n;yaHT8 MO~Eam 6IiT:b 

OlieHI> MaJioit; 

6/ anemrpoiiLpmlO,Il;HOCT:& H8pYJKHbiX IIOBfe:pXHOaTO. ,n;yaHTa o6eC:Ene;rmH8~T~:H 

Clit HVIM OM~tmlreM, HJIH RQllOJio80BaHI<l8M Me,n;M R8l!{ ROHC!rpyRTMBHOrO M8-

Tei)IflaVIR; 

B/ BO,n;a, ,IJ;JJJI, OXJI8JK,Il;8HHID ,n;yaHTa, MOmeT 6HT:b IIp0~6H8 liepe8 HeHO

TO:l)bie IIOJIOCTlf B OCHOB8HWEC ,n;yaHH:; 

F/ lite'p88 ,n;pJ1THS1 nDJIOCTH' MOI'Y'T CbiT:b rrpo:myme:HH BHCOROlfaCTOTHH!e: 

Ra6eJm 

,n;/ 38M8H8 R8lK,Il;OH IIOJIO<CE Tpe6ye'I MHHHMM:bHOI'O WCJI8 trpOCTBTX 0118-

pal!~Jldl. 



Tip.mr ROHGT];zy,RTH_BHOM BHilllOJIH6H:r!lilc !3JI6Mel1TOB ,nyaHT8, EtOR888HHOM Ha 

p:trC • 2) M8KOHM8JI:OH08 Haiip.HJit6HE:e; B .'I8HTaX: m:;rpe,n;eJDI€TCK JZ[S 

pa-ctieTa: 

6= Mma~ = 
(1- i11)ll 

SOJm: IIpE:H.f!DlE. ~cp = 1 3. 5 .<1 

0 

cJI e:,J.J;yiOm eT o 

/4/ 

r.n;e; ~ - ~e"JI:&Hd B80 KOHOT:pyKililtlDHHDVO Mltfl'8pimalJ!a. HaliDPWVIep, npa 

0: I, 3 OM, i = 350 OM . . 

a/ ~JieMeHT ImroToBm:eH lil'tS JIE:oToBofi Me:,n;:ri TOJIII.(MHo:ro I MM: 

liTO ppeROOXO;n;HT ,n;on:yOK86M1I6 H81IpffiK8HE; 

6/ SJI8MSHT ;m,srOTOBJI8H lil8 JIEOTOJ30rO TlilTaHa TO•JIIIU1HOIO 0, 5 MM: 

0 = _.§~§.!.~~§.!.JQ:-s·.!..§-2.~!04- = 1660 mr I o»l-, 
I,3 - 0,15 

't!TO ,n;mwy.cT:riMO I ,n;J.r.H TE:TaHa e5gon = 2000 - 2200 Kr/o~ /; 
JE/ 3JI8M8HT lifBrOTOBJI8H mB JIE:OTOBOro ,JJ;IOp8JIIOMIDIU TO~HOIO I MM: 

e5 = _.§~~~g.2.:z.!.!Q:~.!..§.&§~.!.bQ~ = II50 mr/ or;;, 
I,3 - 0,3 

tiTCl Tamltfi;. )J;O:Icy'OTMMO. 

E<r& OOHOBammi ,n;ya:HTa BhiiiOJIHlilT:~ B B1i!,Il;8 IIOJiyEpyrOB, 06pa8CJBaHHhiX 

eJiemB)HTarvm B <IJoJPMe oeEITopoB, TO Hianpaemtm B HaTIDKHHX JieHTax sHamt

Te:JI:oHa OHiro.ffTC.ffi /pHO. 4/. B aTOM <~.7:ryqae /pE:O. 5/ H8rH6aromd MOMeJHT 

B JII060M GJeJt!eHHH Ces'l'O]la IIO,Il; ,JJ;eJ:iCT3R8M COdCTBEfHHOrO Beca orrpe;n;eJmT-

M 
~cp · 0 

ex> = Ge x3 
I rrpl«i a= I/ /5/ 
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u - icp. of4 [ x.4- 4 __.:£. + 3 J 
-q - 3 · 24 . E ·1 e,. e 

161 
r.n;e; J - MOM8H'Ji1 MrH8pl!Wll CCHOB8HDE: C8KTOpa OTHOCKT8JlbHO OClt Z . 
i!S <J)O:])MYJIH /5/ Blfii!;HO, 't!TO B CJIY11aEl C6ET01)HHX a.JieJ.VI8HTOB MaECDaJI:O

HI:lHt Ilt.3rH6aiOUUIM, MOM8HT H MaKCliiM8JI:OHOEffi H8IIpf.IJKerure B HaTBJKHiiX· JieHTax 

6y.n;eT B 3 pas a M6E:OIII€, 't!EHVI B CJIYllae ITPffMOyrCfJI:OHhiX 8JI6MeHTOB, :m:, 

<ll'JI6,IJ;OBall'eJI:OHCl' OHH MOryT 6b!T:b Bli!ITO~IH€Hb! Hi3 Jll1CTOBOrO THTaHa, Jll1CTO

BOrCl ,wopaJIIOMm'ilUtSI:, Ife JIHCTOBOii. Hep~!taB6IOIUei CTaJIH it ,naJKe R3 Me,ItK. 
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,1J,7m: TipOBepKiit paOtieTOI3 6biJI BI:mOJIH6H OEaRTOpHbi:i 8JI6M6WU M!8 .n;ropaJIIO

MlUUMI. KOHOTp~i H pa8M6pbi aJ.IeM6HTa l1pl1BE!;,TI;6Hhl HR pHO. 6. 3mopa. 

llfl8I'lif6aiOIJUIOC MOM6R'!'OB IIO~e l£0MII6H02IIiKlt!l! rrpe;n;OT8BJI6H8 Ha pH.C;. 7, npH: 

8TOM H81IDp.F!2K6HHe B H8T.f!2KH11X JI6HT8X: /CT8JI:bHaHT JI6HT8 OeJie:HHeM IQxi Mil 
OOCT8B'Jlf:Iel' 780 H.JJr/CNf • Jilpm: Tamoi; HOMl16HOialllWiH npo;rru5 ~ JII06ClM 09:tietmB 

He JWp<mniiii8-JI 0,8 MNr, B TO' :epeMH RaE M8ROmJI8JI:bHHR :rn:po.r:m;6 OeRTOpa 6es 

RODEmCaiJ,lik!i paBRflJICJI[ 9 , 6 MM:,; 

3JiertreHT ,TI;OlliDJIHilfi'6JIJ:,HO HB[lpYJKaJIC.:s; paBHOM61lpHO pacnpe,n;eJieHHOif Ha+

I']>:y;3RO:i 3,2.10-s KT/C~. B 8TOM C;Jiyt!aB 6e8 KOMI16:HG8IWH: MaKCHM8JI:b

HI:li[ l1pOTII6' COCT8BJIJfJI 21 MM. lloGJie ROMII6HO&rn1H npont6 B JTI060M C]p,qeJ

Jmkfl He ImpeBHIII8JI 2-,3 MM, Tip.t!l 8TOM H8nprult6H.t!l(ID B H8TSDKHHX JieHTax COO

'Jr8Bm1Jl0 .rroo R.!f.'/owf. 

1IomTK8 ;n;o6HT:bC.W KOMireHOamlH nporH6a TipH 60JIJ:,IJ.Le•:i ,TI;OIIOJIHJlUT6JIJ:,HOH 

HarpysKe npmrsi'Jla K paspHBy HaTH2KHOro yoTpo:ifcT:ma. 

Pado!a BHHOXBeBa B 1961 rOAY• 
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