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NPEAUCIIOBUE

PykopoacTso paszpaboTraHo B PA3BHTHE TI'NaBbl 2
CHull 11~-15-74 u rnapet 3 CHull 11-8-78. B Pyxoroanctse
PACCMOTPEH MEeTOA INEeKTPOKOHTAKTHOI'O NHHAMHYECKOI'0 3O0H-
AN POBAHHA, CoYyeTawuuil AHHAMHYEeCKOEe 3O0OHOAUPOBAHHE H TOKO-
BbIff KaApoTaMm, OaHa cpepa ero palUdoOHaANbHOrO MPHUMEHEHUS
[IPH HHXEHEPHO-IreONOIrH4YeCKUX HIbICKAHHYX, YKA34HLI OCHOB-
Hble TpebopaHUHA K obopyaoBaHHK, AaNnaparype W TeXHONOTUH
NpoBeAEeHNS HCNBLITAHUY, NPHBeaeHbl cnocobbol ©OpaboTkn H uH-
TeprnpeTalldy MNONY4YEeHHbIX MartepualloB., NOpPAOOK [peacTraBle-
HUA pe3ynbTaroB HabOmwoaeHuy u onpeaefneHHsd CMEeTHOHW CTOK-
MOCTH BbLINOJMIHEHHBIX padboT,

PykopoacTpo COCTABIEHO HA OCHOBE ONbITHO-NPOHW3BOACT -
BEHHbIX H 3 KCIHePUMEHTA/NbHBIX HCCINICOOBAHHH, BbIIIOJIHEHHbLIX
Ha obwekrax Muurpauccrpoa. LUHHUH MIIC, obrennnenus
“CTpOo#u3bICKAHUH" W APYTrHX BEAOMCTB C YCTAHOBKAMH, H3-
roTORMEeHHbIMH HA 3 KcnepuMenrtanbHoM szapone UHHHCa.

Pykopoancrso paspatorano uux. B.H.llpuronoii., B npope-
ACHHH 3 KCNEePHMEHTANIbHBIX paboT N nOoArOTOBKE MATEPHAIIOB
HpHHHMAanu yvyactue uuxesHeps B.B.3emckos (UHHHUC) 4«
H.[1.3apanunwun (Cowanopnpoexr).

Pafora noepHasHayeHa And HHXEHEPOB-I€ONIONOB H I'eodin-
IMKOB NPOEKTHO-H3BICKATENbCKHX HHCTUTYTOB MHHTpAHCCTPO:.
XennopnpoekrtoB ¥ I'ynporpaucnytu MIIC

daB.0OTae/IeHHEM H3LICKAHHN
H NPOEKTHPOBAHHR XENE3HbIX AOpOor

A.M.Kosnos

-
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1. OBUIKE TIOJIOXEHHS

1.1, MeTod 3nNeKTPOKOHTAKTHOI'O NHHAMHKYECKOI'o 30H-
nupoBalus (D[13) OTHOCHTCH K MONEBLIM HHXEHEPHO-Ieono-
rHYyeCcKHM MeTodaM H npeaHasHa4YeH A/Nf# HCC/lefOoBaHHSA lNec-—
YaHblIX U TNHHHCTHIX TPYHTOB,

1.2, Metoa 313 couetraer B cebe nma cnocoba ucnbira-
HHS TPYHTOB. TOKOBBIH KApOTAX H OHHAMHYEeCKOoe 30HAN poBa-
Hue. [lo peaynbraraM TOKOBOI'O KAPOTAaXAa IFPYHThHI clieayer
pacyyieHsiTb B OCHOBHOM IO HX JAHTONOIrHY€CKOMY COCTABY,

Mo OJAHHLIM OHHAMHYECKOI'C 3O0OHOHPOBAHHA - OUEHHBATbL HX
dH3IHKO-MexaHHYecKkye cpoitcrea. CodYeTaHHe TOKOBOro Kapo-
Taxa C NHMHAMHYECKHM 30HONHPOBAHHEM [O3BONAEeT 3HAYHTElb—
HO YME@HbIHTb O0BEeM ONOPHOTO HHXEHEePHO-IeONOrHuyeckKoro
bypeHund.

1.3, YcTaHOBKY 3/NeKTPOKOHTAKTHOI'O OMHAMHYECKOro
souauposaingd (2[3)cneayer npHMeEHSITHL NPH HHXEHEPHO-Ireo-
NMOIFHYECKAX H3bICKaHHAX TPYAHOOOCTYHNHLIX /IS TpPaHCcCHopTa
yyacTkoB (6070T, MEJNKOBOAHBIX 3aHJI€HHbIX NOHM pekK, Kpy-
ThiX KOCOI'opoOB, HACbHINEeH U BLBIEMOK XEeNne3HbIX [gopor,
CTAHUUOHHBIX U CTPOHTENbHBIX NNMOmMANOXK H aAp.). [lo cpaBHe-
HHIO C YCTABHOBKOW CTAHOAPTHOIC AXHAMHAYECKOro 30HOQupona-

uusa tuna Y bll-15 M ycranosxa I3[13 Gonee noprarHBHa,
rpaHcnoprabenbua, nerka {(Macca ycTaHOBKA 6e3 WTAHT
coctapnger 30 kr).

1.4, [lo napameTpy yCIOBHOI'O AMHEMHUYECKOI'O CO-
nporusnenuss ycranosku YDBII-15 M u 33 umenoT Bnomxe
YAOB/IE€TBOPHTE/NBHYI® CXOOAUMOCTEH l_l].

1.5, Koucrpykuusa ycranoakn I3, cnocobr Tapn-
poskH npubopop ¥ HAKOHEYHHKOB, OCOOGEHHOCTH TEXHOJIOIHH
NnpoBeOeHUT NOJeBbIX HCCNenoBaHuii H3aNoXeHs! B paborax
[1,2,3_]. [lpuy paspaboTke KOHCTPYKIHH YCTAHOBKH YYHThIBa-
NUCHh OCHOBHbI® TpeOOBAHUA HIBICKATENBLCKEX HNaApTHR M0 MHU-
HUMAanbHeIM rabapurtam, Macce, 32 KOHOMHEYHOCTH HNUTAHUA U
TpaHcnopTtabelbHOC TH.



2, HASHAYEHHE U OBJ/IACTb NPUMEHEHHUA
METOOA 313

2.1, Meton 313 npepHazHaueH ONsd UCCNENOB&HHA [eCcya-
HblX U TCHHHCTBIX I'PYHTOR C COOAEPXAHHEM KPYNHoOOONOMOUHbBLIX
pKnwuyeHut He 6onee 40% no Macce ¥ YCNOBHLIM AMHAMHBYEC-
kUM conpoTtunnedueMm PP e 6Bonee 20 Mila (200 KI“C/CMQ).

2.2. Metopg 3113 cnélnye'r NIPUMEHAThL B COUYGTAHHU C ApY-
rHMH BHOAMH HCCIEeOOBAHHHR ONH pPeUleHUd Clneayiomux HHxe-—
HEPHO-TeONOrudYeCKUX a3anav:

pacyrieHeHud MCCnenyemMblx MACCHBOB MO BHAAM DIPYHTOB,
YCTAHOBNEHUHA MOWmHOCTE# OTAeNnbHbLIX CNoeB B rnybuH sanera-
HUA TI"PaAHul BUX pasnenon;

OPHEHTHPOBOYHONR KONHYECTBEHHOR OlLEeHKH (U3 KO-MEeXxaHu-
YOCKHX CBONCTR I'PYHTOB: NAOTHOCTH CHNOXEHUd, YI'IOB BHYT-
peHHero TpeHud u Moayneyl pepopMaluH I1EeCKOB, HOPMATHBHO-
ro gapJ/ieHUd M MOopviaefi oedpopMaluu CYINIMHKOB H TVJIHH;

OUeHKH NPOCTPAHCTBEHAOR UBAMEHYHBOCTH COCTABA U CBOACTE
IrpYHTOB,

onpeneneHys YPOBHHA TI'PYHTOBLIX BOA B NEeCYaHbIX OTJIOXEe-
HHSX,

onpeneneHdss CTeneHH YNNOTHEHHUH H YIPOYHEHHH BO Bpe-—
MEHU MCKYCCTBEHHO C/IOXEHHbIX (HACBINHBLIX H HA&MBIBHLIX)
F'PYHTOB,

ONnpeneneHnss KOPPOSHOHHOR AKTHBHOCTH I'PYHTOB [0 HX
YOCINBbHOR 3/€KTPOINPOBOAHOCTH,

pbibopa mMecTa PACHONONKEHHS ONBITHBIX NIOMAA0K ANA Ae—
TANBHOr0 H3Y4YeHHA PUIUHKO~MEXAHHUYECKHX CBOUCTB CPYHTOB
apyrumu MmetonaMu (wramMnamu, NPeCCHOMETpPaMH H AD.);

obcneqopadud HACBIIE#} 3 KCINYATHPYEMBIX KeEJIE3HbiX Aopor
C Lenbi onpeneneHud TOMUHKHHBI DannacTHoro cnod, rpadul
pacrnpoCTpaseHusa ¥ MOMHOCTH OannacTHbiXx wWIeidposn, BLIABIE-—
HUS H QOKOHTYPHUBAHHA OannacTHbiXx NOX, KOPLIT, MEUWKOB H
r{iean, ONpeneneHHusl HX pPasMepoB U KOoHouI'ypaluu, YCTAHOB-—
NeHusd BENUUYMH O0CANOK ® XKOHPurypaildu nogown Hacbinei, pO3-
BeNCHHBLIX Ha cnabvix rpyHrax (unax, Topdax, canponensxj,
ONpeaACNneHHs KPOBIH MEep3NnbiXx I'PYHTOB B Te/leé HACBINN U [OD.



U3Y4YEeHHS] OIONI3HEBhIX KOCOropop, ONnpeneneHust MOLUIHOCTH
pa3ynnoOTHEHHbIX OMNON3HEeBHIX MACC, OolpeaesiedHud PaAHUll pac-—
[IPOCTPAHEHUA OMNOJNIZHEeH 00 Anomanyd, BbIABICHHSA [1epeyB/lax-—
HEeHHbIX 30H, YCTAHOBJ/IEHHS HIOCKOCTH CKONbXEHRrs (Chnnnipa),
rnyOuHbl ee 3aneraHdss 1 KOHQUI'YpALMH,

HCCNeaoBaHHd TOphAHBIX 3anexefl M 03epHbIX OTNOXEHH .
2,3, XapakTepMCTHKH CBOMKCTB Mep3/biX, [IpOCAQOYHBIX,
HaAOyxawunux, 38CONEeHbIX INIHHACTHLIX I'PYHTOB, 4 TAKXEe Ibllle-
BATHIX BOAOOHACBHIUIEHHbLIX TEeCKOB M cynecef 1o YCIOBHOMY OH-

HAMUYeCKOMY conpoTtusieHuio P, He onpependmor.

2.4, IT'nybuHa 30HOAUPOBAHKA 3ABUCUT OT NJ/JIOTHOCTH ClOXEe-—
HUS PPYHTOB M uaMendercsa or 3 no 20 M, PacyeTtnas rny6una,
nonyckapomaa onpegerneine pu3u KO-MEeXaHH4YeCKHX CBONCTB I'PyYH-

rop no Pp, npn ynenbuo#t suepruu sonauposanuna 500 H/cwm,
(Macce momora 10 xr # BeicoTe ero nanenns 0, 5mM) He npeBniwaer

10 M, a npu ynennHop sHeprud aouauposanHus 1100 H/cm
(Macce monora 15 kr u eeicoTe ero nagenua 0,73 M) ue npe-
pbiwaeT 18 M. 'nybuHa 3oHAHMPOBAHHA 1O TOKOBOMY KAaApOTaxy
HeOoI'paHHu4YeHa,

2.9, OQwubrgu B onpepeneHud rrnybuH 3anera”Husds rpaHHUil
FPYHTOB PA3NUYHOIO /AHTO/IOHYECKOIro cocTama npu ware sHabt-—
nwoneuuit, pasHoMm 10 CM, H DPA3/IMYUH TPYHTOB [0 YOE/bHLIM
3NeKTPHYECKUM CONPOTHB/IEHHAM HE MeHee yeM B 1,2 pasa
cocrtapndwT tOcM, npu ware xHabmopaeHuit HcM cocTapndOT
+2,5cM, [lpy HeueTkol rpanulue pasgena, HAIpHMEp MPOHU Kw
HOBEHMHU webHa GannacTHOR NPHU3MBI B NECYAHYIO MNOAYIKY,
TOYHOCTbL ONpeaerie’Hus I'pPa’Hul cHuxaercss B 2-3 paza,

2.6, [laHHble 3OoHAMpOBAaAHMSA (CHIIY TOKAa, MpPONYyCKAEMOTO
yepea HCCcAeayeMbie IP'PYHTbI, H KOJHYECTBO INOCTOSAHHBLIX MO
CcH/le ynapop MO/0Ta, HeoOXOHMHMMbBIX O/ NOI'PYXEeHHd 30HaAa
Ha rnybuny 10cm) saHocdT B COOTBETCTBYKUHE Tpadbl None-
Boro xypuana (npunoxenue 1).

3. OCHOBHLIE TPEBOBAHHUA K OBOPYIAOBAHHIO
N ATMINTAPATYPE

3.1. B cocrap YCTAQHOBKH 3/€eKTPOKOHTAKTHOIO AHHaAMM-—
4YeC KO0 30HAHPOBAHHS [OOJMHbI BXOOHTE CleaAYyIOUIHe OCHOBHBbIE

yanbsl (puc.l):
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Puc., 1, Obwuis Bila YCTAHOBKH 3NEKTPOKOHTAKTHOIO AU~
HaMuuyeckoro souaupopanus (3/13):

l- orpanuuyuTenr BBICOTHI NOABLEMA MONOTA; 2 - HaANpap-

nqwomaa wradra; 3 - MonoT; 4 - polyar H3BIIEKAEKUEro

YCTPOHCTBA; O - OBYXXHJ/IbHbI# Kabelb, COSAUHAKWHIE H3IO—

JLMPOBAHHBLIE KOHTAKTbI HAKOHEYHHKA C H3IMEDPUTEeNbHbBIM IpH-

OopoM; 6 - uamMmepurtenbHbiit npubop UT-8l; 7 —~ onopuas
nnuTa;, 8 - HHBEHTAPHBbIA ABYXKOHTAKTHbLIH HAKOHEYHHK;
8 - camosaxparsiBawuinit Mexauuamy 10 - wranru, cocras-

nswwne 3oHa; 11 - nopbabok (ynop ang monora)



HHBEHTAPHLIY ABYXKOHTAKTHBIH HAKOHEUHHUK,

3ona (WTAHTH C HAKOHEUHUKOM);

ynapHoe ycTtpo#icTrBo (Monor ¢ noaba6koM H Hanpasnsolye i
IUTAHTOH ) §

H3MepUTenbHoe ycrpolcTso (redHepaTop MU H3MepHTE/b TO-
xa UT-81);

H3BJleKaolee YCTPOACTBO (CaMO3axBATLIBAKIIAY MEXaHU3M,
pblyar, OINOPHAadA INUTAa),

3.2, 30HO norpyxaipT B HCCNegyemMble I'DYHThI MOCTOSIHHbI—
MH Mo cune ypapamu mMonora, Monort Maccoit 10 kr npumenn-
IOT [1J17 HMCCNeNOoBaHNs TPYHTOR C YCAOBHLIM AMHAMUYECKUM
conporupiieHuem no (-8 Mlla, a monor maccoit 15kr-otr 5
no 20 Mlla.

3.3. [lapameTrpnl obopynopauus H annapartypsl yCTAHOBKH
Q13 npupenednl B Tab6n. 1, UaMenenue BrICOTH nageHud MoO-
1I0Ta& M ero Macchl AONYCKaeTrcs Nnpu YCIOBMH, 4YTO YyaAenbHAR
sHeprus 3onaxuposauuda cocrapnger ot 9500 no 1100H/cMm(50-
110 kre/cM), 8 OTHOWEeHHe MACChLI MONOT& K Macce [OaBHX~
Hbix uyacTteit ycradorky D[A3 - or 0,3 no 1,8 no Bce#t rnyGu-
He JOHOHPOBAHHH.

T adnuua |}

Ne { Cocrap o60opynoBaHud H €ro xapak- JHayeHHUd rapa-
n/ m TePHCTH Ka MEeTpOB
1 HaxoHeuHHK ABYXXKOHTAKTHBHIH:
reoMeTrpuyeckaa dopMa KOHCT- Konyc ¢ yrnom o
DY KLHH npu pepuwuHe 60
!
AUAMETP OCHOBAHHUHA, MM 395, 7

]

ARAMETD KPYIIbix OpPOH3OBLIX KOH-—-
raxrTon, MM O

| 1OMUUEA MIONIUKOHHOLO Crnog, MM |

VAATICGHUE OCH KOHTAKTOB OT OCHOBA-
HUS KOHYCA, MM 10

V'Ol MEXAY OCAMHM KOHTAKTOB . I'pPan 120



[lpononxenne tabn. 1

N | Cocrap ofopyaorauud 4 ero xapak- 3dHayeHud napa-

n/n TePHCTH K& MEeTpOB
2 llu'raﬁm 30HAA:
HAPYXHbIA AHamMeTp, MM 24
| TOJUIHHA CTEHOK, MM 4
AnvHa 3BeHA C MYPTOH, M ]
Macca 3BeHa C MY)pTOH, KI 2
non¥Ha 3BeHa C MYPTOH, M 0,3
MACCca 3BEHA C MYpTOoHi, Kr 0, 68
3 F.Y.aa;:)m:ie YCTPpORCTRHOS
Macca monora, Kkr 10
BbICOTA TANeHHH, M U, 5
Macca MorJoTa, Kr 15
BbICOTa& NAafeHud, M 0,73
mMacca noanbabka, kr 3,7
4 |HWamepurenbHoe ycrpolicreo UT-81:
yacToTra regeparopa, lu 220
norpebnaemasds MOUIHOCTBL, BT g,06
npenenbl U3MepeHusds CHALl Toka, MA 0, 001-3

MHamenenune dOopMbl HAKOHEYHH KA, OAHEMETpa, yraa iupu
BeplHHe, pPA3MEepOB U B3AHMHOI'O DACINOJNOXEHUH KOHTAKTOB
He pnonyckaercd., CoorHomweHue nuaMerTrpa HAKOHEYHHKA U Au-
amMeTpa wTaHr aomnxHo 6wl.. He MeHee 1, .

3.4, B npubope UT-81 umeerca gerTnipe npepena uamMepe-
uit: 100, 300, 1000 u 3000 mkxA [1_] . B nponecce u3arorop-—
neuna npubopa NPOBOASAT KOHTPO/b 34 €ro nokaszanuamu,., Wyu-—
Thli noadupawT TakHM ob6paszom, 4Tobwl nokazauua npudopa

S



Ha pPAa3HbIX lIpenenax U3IMCePeHUiH OTNMHYanNHCh He 6ollee uyeMm

Ha 9%, Haubonee tTwareneHo cjaeayeT noadbupaTh WYHTLHI Ond
npegenos uamMmepeuni 0,3 u 1 MA, koropsie nHaubonee yacro
HCHNONB3YIOT NPpH HONEeBblXx HABMIOACHHAX.

[locne uarortosnexud npubop tTapupywrTt. dnda stToro napan-—
nenbHoO KJIeMMaM Ha Bbixoae npubopa nogKmo4awT MAarasusd
COMIPOTUB/NEHHH M BONbTMETpP C DONBIUKM BXOOHBLIM COINPOTHB-
nedueM Ttuua B3-38. Uameuas conporusneHne BHewHeR Har-
DY3KH, OllpeaensioT H3MEHEHHEe CHJ/lbl TOKA U llaneHHe Halpg-
AEHHSHA,

dAns kawxgoro npubopa MT-81 rpabuky 3aBUCHMOCTH CHALL
TOKA # HANPAXEHUSd OT BEeIWYUHbLI BHEUIHCH HATUPY3I KU NpuBepe-—
Hbl B lIPUTTOXEHHH 2, PacxoxnpeHus B (1OKA3dHHHX NPHOOPOB B -
IUYHHBLI TOKA 1IPH COHPOTHBNCHKH BHewHe# Harpysku ot 10 go
300 OM He aonxdbl npesbiwatTh 3-5%, a or 300 no 50000M -
5-T%. PacxoxpoeHue danpsxeHdsa Ha pBbixoge tpubopa npu -
BhIX COIPOTHBIEGHHUSAX BHEWHe} HAarpyasku ponyckawrca pno20%.

3.5, ConpoTuBneHue HIONAIIHHU MEXAY KOHTAKTAMH M KO-
HYCOM HAKOHeYHH KA A0MxHO ObiTh He Menee 1 MOM, [lokaza-
aust upubopa UT-81 (don) NpH BKMNOHYEHHOM CYXOM HAKOHEY-
HHKe He ponxHo upepbiwmatrb 0,001 MA, a npy BnaxHoOM YHC-
TOM HA&KOHe4YHHKe, H3IBICYEeHHOM H3 HCCNneayeMhix I'DYHTOB,

He Gonee O, 003 MA,

3,6, ABYXKOHTAKTHbIE HAKOHEYHUKH OOCIe H3TroTOBNeHUH
TAPUDYIOT B PACTBOPAX XWMH4Yeckn uucTolt conu Ja(E pa3-
MU4YROH Konnenwtpauuu., Conb pacTBOPSIOT B AHCTHIITUPOBAHHONM
pone. TapupoBky npousbondaT npu temieparvpe +18°C. Ypenb-
HOE 3/IeKTPHUYE CTKOEe CUNPOTHBIGHHME pPACTBOpAa oHpenendrT na-
CoparopHbIMM pe3UCTHBUMETPAMHU C DONBLUWUM OMANA30HOM H3-
mepeunii (tuna P-38) nu6o no rpadmkaM 3aBHCHMOCTH Yaelb-

HOrO 3/IeKTPUUYECKOrO CONPOTHB/EHHS PA3NHYHBLIX pPaCcTBOPOB
oT Ux KoHNedTpauwnu (npunoxenue 5 Meronnyeckux pekoMeH-
nauuit 4 ) npu U3BECTHLIX KOHIEHTPAUHAX 3TUX PACTBOPOB,

[papHK 3aBHCHMOCTH TOKa OT VAEeJbHOI'O 3/1€KTPHYLCKOrIo
COIIPOTHRIGHUS pacTBopa Jf?['[tﬂnﬂ ABYXKOHTAKTHBLIX HaKOHey-
HIHKOB CO 3HAYGHUSMH !'&PAMETPOB, VKA3AHHBIMH B TaGm,l)
AONXEeH HMEThb XAPaKTePUCTHKY, [IDPHUBEAEGHHYIO B IPHITOKEHUI 3.
OTKNOHEHUA B HOKA3aHHAX TOKA HEe AOJNXHbl Npepbiwartk t9 %.

3.7. 1o gaHHBIM NApPAMETPHYECKHX H3MEPEeHHH YACHbHO®
3CKTPHUECKNS COINPOTHBICHHE PPYHTOB Ha 5-10% muiwe coi-
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POTHBNEHUH, onpegengaeMuix Ho rpaduky npuinoxenud 3 nnq
WMHAKHX pacrtpopon. llpyu onpeneneHun yoenbHOR 3INCKTPOINPO-

BONMMOCTH TI'PYHTOB 110 gadHpiM I3 aTn orknonenus #HcoOxo-
AMMO YYUTLIBATD.

4. [TOATOTOBKA K HUCIILITAHHUAM

4.1. YcTaHOBKY 3MEKTPOKOHTAKTHOIO AMHAMHYECCKOLO 430H-
OHPOBAHUA HeOobXOoaHMMO NpOBepsATb HNPH MNOJNYYEHHHd HX C I4pO-
na ¥ nepeg pbleznoM HA nonepple paboThl, HO He pexe 1| pa-
34 B MECsill, & TAaKxXe NOoC/ie BbIABAEHUN U YCTPAHCHHH HEUC-
1paB HOCTH HJIH 3aMeHbl netaneii.

4,2. B nepuoa noaroToOBKUH K MMPOBEOSHUIO [ONEBLIX PaboT
MEeroMMEeTpPOM H3MEPSAIOT CONPOTHBJ/ICEHHE H3ONHUHH MEeXAyY KOH-
TAKTAMH, & TAKXe MEeXNY KOHTAKTAMH H KOPIIYCOM HAKOHEY-
uuka, Conpornpnesue aonxHo O6uiTh He mMenee 1 MOMm,

B nonepbix YCHOBHAX NOCJAE OKOHYAHHUA 3OHAHPOBAHHHA CON-
POTHBJ/ICHHE H30NAUUM HAKOHEYHU KA npopepsawT Ha upubdbope
NMT~81. [lokaszauua npubopa (dboH) NPH NOAKNOHEHHOM HHACY-
X0 NPOTEPTOM HAKOHE4YHWKEe He [oAxHabl npepuiwarte 0, 003 mA,

4.3. llepen BbIe3nOM B nOoe HEOOBXOQHMO [NPOBEPUHTbL KOMIl-
JICKTHOCThE YCTAQHOBKH M MHCTPYMEHTA (Hanuyme ras’oBbiXx K-
yefl, 3anNaCHbIX WNJIHHTOB aAng noanbabka, nnockorydbuenp, OT-
BEPTOK), NHTAHHE H3IMEPHTENBHOr 0 npufopa, CONPOTHBICHHE
KOHTAKTOB pPaboyux HAKOHEUYHUKOB, pe3b0bOBbLIE COCAHHEHUH
WTAHr H MYpT. PespboBoe coeauMHeHHe HAKOHEe4YHHUKA M nep-
BOR WTAHI'M YINNOTHSHIOT CaANnbHUKOM uNIu kneemM, OObLIYHO HA-
KOHEYHHMK HE€ CHMMAIOT CO WTAHTH OO0 OKOHYaHusa palboT HNH
(HONHOT'O ero uagoca,

4.4, llepnoouuyecku uepes 10-195 soupupomanuit upoBepdlOT
HPAMONUHE HHOCTE WITAHI, OCODLEHHO NepBLIX TPEeX 3BEHbEB,
Anst 3TOro Ux COGAHHAKT H YKNAABIBAIOT HA DPOBHO# [(OBEepX-
HOCTH. OTK/IOHEHHE UX B MOO0H MNIOCKOCTH HE€ [NO/MXHO [NpEBLI-
HIATh 9 MM,

Y MEHbUI€EHWE BLICOTbI KOHYCA HAKOHEYHHKA NPH MAKCHMAIb-

HOM €r0 H3HOCEe HEe [OOJ)HO 11IPeBbLIAThL 3 MM, & OAHaMeTpa —
0, 3 MM.

11



4,5, [lepen nauanoMm paGoTr HEOOGXOOHMO OCMOTPETh MNpPO-
nonbHblit naaz nonbabka. [loy "HANUMUYHH B HEM 3AEYCeHHU HeoO-—
XOAUMO yOpaTtThb UX. DTO HPeAOXPAHHT HUIONAUHI kKabensa, coe-
AUHAKIIErO KOHTAKTbl HAKOHEYHH KA C H3MEepHTEeNBbHLIM Npubo-
POM, OT HApPYIUeHHi,

4,6, Pabouyee cocTodgHue npubopa KOHTpPONHpyeTcs Nepek—
nouyarteneM B nonoxeHun ”Kourponbs nutauua”’. llpu stom
BblXOHBIE KA€MMBl Npubopa 3a4KOpAYHBAKTCS, & CTPEeNKa NpH-
OCopa c 1OMOUIBIO pPeoCTaTa YCTAHARIMBACTCH B MOJIOXKEHHEe
*100” wkanei npubopa. Ecnu crpenk& He ycraHnasiubBaercs
g nonoxende "1007, nubo nocTene”HHO cMewaeTcsd B CTOPOHY
MEeHbLMX NO0KaszaHui, uurtasupe nppdopa HeodxoauMO 3AMEHHUTH,

5. [TPOBEOEHWE UCIIBITAHUH

5.1. Cocraer u o6beMbl paboT, pPACCTOAHHA MeExAy TO4YKa-
MH 30HOWPOBAHHHA, IAyOHHA HCCAENOBAHHH # O4YEPEeAHOCTh Bbi-—
nosnHeuuss M3 B CoyeTaAHUHM C APYIHMH HHXEHEPHO-TeO/IOrH-
YeCKHMH HCCHENOBaHUAMH olNpenendioTcd KOHKPEeTHLIMHU HHXEe-
HePHO-T@OJIOHYEeCKUMH 3af8a4YaMi, CIOXHOCTBIO H H3YYEHHO-
CThbIO UCCeayeMbix YYACTKOB, OCODEeHHOCTBhIO O0DLEeKTOR CTPO-
HTeNbCTBaA H CTaauey IMINPOeKTHDOBAHHA,

3.2, 30HO YcTauoBkd O[3 cobupawoT U3 OTAENbHbLIX WTAHT
(3Beuben) anuHow 1| unu 0, 3 M. litaurn anuhHow 0,3 M HeoBXO-
NTUMO KHCIONbL30OBAaTb (ipU obBCcAegoOBAHUM OCHOBHOHR nnouwanki
SKCMN/IYATHPYEMBIX KEMNe3HbiX AODPOr, AMUHHOW l M -~ BO BCex
OCTAaNbHbBIX CAYYa&dx [IPH NUHEeHHLIX U NONOoIAadHbiX HU3bICKAHHAX
MO MCKVCCTBEHHbIE, TPOMBIWIEHHBIE U TPaXIAHCKHE COoOpy-—
WMEeHU, obcnenpopaHH OTKOCOR HAChINEH, BEIEMOK AOpOTI
H OP.

Ded. N9 BLINONHEHHS IOHOQUPOBAHUA NpeaABAPUTENbHO 14—
HUPYIOT FOPU3OHTANBbHYI0O niaomanky pasmepamin 0, 5x0,5m, B
HeHTpPe IM/OWAAKY BEPTHKANBHO YCTAHABMIUBAIOT NEpBY WTAdH-
ry ¢ HaKOHe4Y4HHKOM, HABHHYMBAIOT HA BEepXHHUil TOpeu WTAaHI'd
BKNaabiin ¥ HagepawT nonbabok ¢ rpysom,

5.4.IlocTogHHBIMYU 1O CHNle ynapaMH MofioTa Maccoi 10 unu
15 kr, nagawmero ¢ BbicoTh! coorsercTeenuo 0,5 unn 0,73 m,30un0
norpyxawT HaA rnybuny 10-20cm. Hepes kaxasie 10cMm nor-
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PYXEHUd [OACYHTLIBAKT KOMMYECTBO yOAPOB MONOT&A, & HA
npubope UT-8B1 cHumamwwT nokasasussi cunbl ToKQ, 1 OK H3Me-
DAIOT B MHONOXEHHH OnymeHHoro rpysa sHa noanbabok. 'nybuny
NMOrpPYyXEeHUusd 30HAA onbeaendioT N0 MEeTKaM, HAHECEHHBIM HAa
wrtaHrax yepea 10cm. [ng nyywef#t pUOAMMOCTH METKH HA WTAH-
rax npodepkupawT Menom, Ouubxka B onpeneneHum rnybHHb
NOrpyxeHuss aoxHaa He aomxkHa npepbniwatb +U, 5 oM,

0.0, BepTuxanbHOCTb NOr'PYyXeHHusd 3oHOa KOHTPONUPYT M0
orpecy. B npounecce songupoBadHud uyeped xaxabe 0,5M nor-
PYXEHHS 30HAA KONOHHY WTAHr HeoObXOoAMMO [IOBEPHYTb BOKpPYD
OCH IO 4acoOBON cTpenke, 3aTpPYOHEHHUA Hpd IIOBOPOTE CBHAES—
TENbCTBYIOT O BO3HHKHOBEHHH CHJ/l TPEHHS WTAHI O I'DYHT,
[Tpu xpyramem Momenrte ot 18 mo 150 HmMm (1,5-15 krcem)
CH/lbI TpeHus HeobxooHMO YYHTHIBATE NpH obpaboTke peaynb-
TATOB 30HOMPOBAHHS cornacHo nB.d5, 3HauuTenbHOe CONPOTHB-
nenue nosopory wrdHr (cepiwe 150 H°m) ceumerenbcTByeT 06
HCKpUB/IEHHMH 30HONA. B aToM cnyuae 30HA HEeOOXOOHMO H3B/EYL
H3 I'PYHTA M MCNLITAHHE NOBTOPHTbL 3AHOBO HA& pPACCTOAHHH
2-3 M OT npeabiaywel TOYKH 3OHOMPOBAHHL,

Benuunny KpyTdiero MOMEHTA& KONOHHBI WTAHI ONpeaensdior
asHaMoMeTrpuyeckuM knmwouomMm [ K-25, Knwoy nocpeamctsoM cooT-
BETCTBYWUEIrC I[epPexOAHHKA OA€eBAaKT HA BEepPXHUN TOopel WTAaH-
rH., KpyTswuii MOMEHT onpenensioT N0 CPeNHEeMY NOKaaaTeio
HHOKKATOPA K/Nwya 3a ero noilHeifi obopoT npu paBHOMEPHOM
MeaeHHOM BpAameHUH WTAaHr BOKpPYr ocH, [lna obecneue”ud
PABHOMEPHOI'O BpAlI€HHA WTAHI MNPH KpyTsumemM Momeute 6o-
nee 710-80 HeM moBOpOT knwo4ya A0ONXHBI OCYIIECTBNATL ABOE
paboyux, Pes3ynbrarel H3MepeHU! 3 ANUCBIBEAIOT B [IONEBOH XYp-
Han., 1o noxasanugM HHAHXATOPA KNIUY&8 BESNHYUHY TPEHUT IDYH-—
T4 110 DOKOBOH MNOBEPXHOCTH IUTAHIT ONpefendioT COracHO
yKa3zaHudaM 11,.6.5.

5.6, Ilpy oTcyTrcTBHM OHHAMOMETPHYECKOI'O K/IIO04Y& HAJIIHYHE
TPEHHA WTAHI O TPYHT YCTAI "3MUBAKT N0 CNeavIoWUM MpU3-
HaKaM, ECnu KONMOHHA wWTAaHr J7lerko NHOBOPAYHBAETCH PYKAaAMH,
TpeHue WTAaHr O I'PYHT NPAKTHYECKH OTCYTCTBYET U Npu 06—~
patorke naHHbix IHI3 ero He yuynrmiBawT. ECnix WT&HTH NOBO-
payHBalTCH TONBKO C MNOMOWbBLIO IWTAHIOBOI'O MU IG30BOTIO
KNwoya, TO B pelynbTaTe IOHAUPORaHUd HeoOxoouMO BROOUTH
[HonpaBkKy HA TpeHHe cornachHo n.6.6., Ecnu xe 30HA He vna-
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eTCA NMOBEePHYTh C NOMOINbLID OAHOI'O HIH ABYX KNw4dell, JIHAYHT
CONMPOTHBIIEHHE BbLI3BAHO HCKPHBICHHEM CKBAXKHHLBI H 30OHIHPO-
BAHHE HEODXOAHMO TNHOBTOPHTL 34HOBO,

O 7. Touxn zonanpoBanua HeoOXO0AMMO BLIHOCHUTL B HATY-—
pPY reoge3dYeCKUHMH MeTOooaMH H 3aKpennATh HA MECTHOCTH
BPEME@HHbIMH 3HAKAMH. KOHTPOI/b TOYHOCTH INIAHOBO—BLICOTHON
NPUBA3 KK TOYEK HA MNeCYaHblX KOCOI'opax M OTKOCAaX HacChInef
MENE3HbIX AO0POr NONxeH ObITh BBINOAHEH OBAXABI — 10 Haya-
na U MNOC/ie BbLINONTHEHUA 30HAUPOBAHUH.

5.8. llocne OKOH4YAHMA UCHOBITAHHA BOHOHPOBOYHYK CKBAXH—
HY ClienyeT TAaMINOHKpOoBaThL I'PYHToM, [lnomanky HYXHO OYUC-
THTE OT MYCOpPA H BOCCTAHOBUTHL INOYBEHHO—-pACTUTENLHBIH
C/IOH B MecTax, rage OH Obl/l HAapYWEeH B peaynbTATe I[pOoH3-—
popgcTtea paboT.

5.9, YcranoBky I3 momxHbL oOCNyxHBATHL TPH YSIOBEKAa:
oneparop (UTP unu ct.texHuk) u nsoe pabouux. Onepatop
onpepnensier no npubopy UT-81 cuny rtoka, npoxoasimmero ye-
pes HCCcnenyeMbple I'PYHThI, W BeAeT 3ANHCh B NOJIEBOM XYp-
Hane, Onus U3 paboyux ymapaMpy MOJNOTAa HOrDYXAaeT 30HA H
NMOACUYUTHIBAET KOoNuuyecTnO ypapor Ha 10cM norpyxeHums 3O0H-
na, BTOPOil HabnwpnaeT 38 COCTOSHHEM IWTAHTT U KOHTPOIHPY-—
eT rnybuHy HorpyxeHusi, Hepea kaxnabifi MeTp NOTPYEHUd
3oHf1a pabouyne MEHAWTCA MEeCTaMH. JOHOAUDPOBAHHE BeAYT Hel-
PEPbLIBHO 00 3A4RaHHOH TAYOHHKI HCCHNENOBAHHUA HIH DPEe3KOTO
yBeNUYECHUST KonuuyecTpa ynaporm B 3anore, [lepeponiBbl gonyc-—
KAloTCHd TONbKO nNpW Hapamubakun wranr. llpn konuuecrse
ynaposn Gonee 80 Ha 10 cM norpyxeHme 3oHna pa-
60Ty cnepyeTr npekpatHThb. MCcKnwdyeHnue npeacTasndioT MAaJo-—
MoiwHble {(go 0,5 M) CclIoM rpyHTa NOBBIWEHHOR MIOTHOCTH, MO/

KOTOpbIMK 3anerait 6onee cnabble TpPyHThl, NOANEXAIIHE HC—
C1enOBAaHHIO, D TH CJ/IOU IPOXOAAT [AaxXe B TOM cnyyae, eCnu
anga aroro rpebyercs spinonautTb ao 190 ynapos na 10 oM

HOrPYXEHHd 30HOa,
5.10. Ilpu mHxeHepHO~reonoruyeckomM o6CnenoBaHHU OC—

HOBHOH Nnomaaky uHceccrneayeMeslx aopor Ha OCH NYTH HIK Y
BHYTPEHHUX CTOPOH pelbCOB COeNHHHUTENbHbIe Nponoaa nporac—
KMBAOT nog penbcamu., OnepaTrop ¢ uaMepuTenbHOH annapary-
DOl AOMXEeH HAXOAUTBLCH HA ofBouuMHEe HAaAChINH., JOoHA CocTapnd-
0T M3 apeuben anudo# 0,3 m, [lepea HaganoM soHoupoBaHusa
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npeansapuTensio BbhibupaioT mebedoyHsii Gannact "Ha rnyOuny
3anoxeHud wmnan, B obpasopaHHYIO NYHKY HNOr'pyxawT 30HO.

5,11, llpu npubnuxennn noeanad 3oHA ObICTPO MNOrpPYXKAIOT
(fe3 3amMepa ToKa H NMOACYETA KONMHUYECTB& YOAPOB) N0 YpOob-—
HA TIO/TOBKH pEenbCa HIH OTCOeAHHSAIT BepxHee 3aBeno, lloaba-
BOK C uanpapngdwmefi ¥ MOJNOTOM CHHMAIOT H YKIaabkipawT HA
wnansi, a paboyge oTrxoasdT HA OTKOC HACHIIH,

Ecnu npubnuxeHre noeaga COBNANO C W3BJIEYEHHEM 30HAAQ,
TO NOCNEe OTCOeAMHEeHHHA OdYepegHOoro apeHa CHHMAIT pblyar,
CaMo uapnekawuee yCcTpoHCTBO HE€ AO/MKHO BO3BbIWATBLCH HAan
roNnoOBKOH# penbca U CO03[4aBATHL NOMEexX NPoxXOoAdUIMM Noe3nam,
Kaxnoe uapneueHHOE 3BEHO 30HAa HeobxoouMo cpasy xe oT-—
COe¥HHThb, lIpH HHTEepBanax Mexay INPOXOASWHMH NOe3aaMH
MeHblle 10 MHH 30HAHPOBAHHME HA OCHOBHONW [nomagke [poBO-
AUTE HEe chenyer.

Pa6oret MmeronomMm 313 Ha HAaAcChINgX 3 KCNNYATHDPYEMBIX XE-
JIE€3HbIX AOpPOr HEOOXOAMMO NPOBOAHTBL COI'JIACHO TEeXHOJNOIMHWH,
npupeaeHdon s paborax [2 . Q].

0.12. Ilpu BhinonHennun pabor HA AEeHCTBYIOUWHUX TTHHHAX HC-—
crneayeMbix Oopor HeobxonMMO PYKOBOACTBOBATLCH [1paBH/IAMY
TeXHU KM 0Oe30nacHOCTH [5] , [POU3BOACTBEHHOHN CAHUTAPUH

6] i MHCTPYKUMEH N0 CHrHaNM3aUuH HAa XEeNe3HblX aoporax
Cowszsa CCP [7].

6. ObPABOTKA PEIYIILTATOB

6.1, B npouecce BBINONIHEHHHd 3OHMHPOBAHUH YCTAHOBKO M
I3 nonyyawT cuily TOKAa .Z VA, Ipoxoagsiero yepea ucche-
AYEMBlE TI'PYHThLI, H KONHYECTBO NOCTOSAHHBIX NO CHNE YOapoRB
/7 , HeoOxoouMpBIX AnNd AOTpPYXEeHUd 30HAA Ha rnybuuy 10 cwm,
[Mokaszauuss J u /7 34HOCHT B COOTBETCTBYIOWHUE rpagbr no-
neporo xypHana (cm.npunoxenne 1),

6.2, Ycnopuoe auHaAMH4YECKOEe CONPOTHBIIEHHE TI'pPYHTA
onpegensT no gopMyne

/2,7 = 74, (1)

rne @ —~ KO3ppHUHEHT, YUYHTHIBAKIWIHUNE BNHAHHE NapaMeTpoOB
YCTAHOBKH HA PE3YNbTATbLl 3CHOAKPOBAHHUS,
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8.3, 3naueune &, cornacuo CH 448-72 [8],onpeuenmm*

no d¢opmyne P
0= P PA M +e 2 M
B 2 1 AR DY A

rne A/~ - macca MonoTa, Kr;

» (2)

MOBEPXHOCTb WTAED;

~ NnonpaBpOYHBI# KOIPPUHLHEHT [AJ/Is rpy3a Maccod

10 kr, ycTaHOB/IEeHHBI} O peayabTaTaM COHNOCTAa-
BUTENbHBIX UCObITAHH# ycTtanopok M3 n YbII-15M

[1].

3Hagyenuns M5 nonydaioT U3 BLIPDAXEHHS

AN; - Macca OBHXYWMHXCA HaCTel YyCTAHOBKH (30HAA,
non6abka ¢ HanpaengwowmeRk U ap.); 5

S —- MNNOoW&nb MNOMNEPEeYHOrO CEeYEeHHS HAKOHEUYHHKEA, CM ;

A - Bricora nageund MOJIOTAa, M;

/7 ~ rnybuHa norpyxeHua 3oHana 3a zanor (war Hat-
NMoaeHult), CM;

V24 - KOdpPHUHEHT yuera YHNpPYyroro yanapa, HpUHHUMAaeMb]i
0, 56;

2 ~ KO9pdHUHEHT YyeTa TPEHHS I'pPYHTA 0 G0KOBYIO

A

Mo = My * My * Mopr * My +MA’; (3)

roe /‘Zw /’7/,, %MJMM%’ COOTBETCTBEHHO MACCHI Hanpabsidio-—
mei, nonbabka, nonymydrel, WTAaAH-
' U HAKOHEYHMKA, KrI.

6.4, KoadpdruUHEHThI [,7 onpenendinT OTAENbBHO ANdg MOIOTA
MmMacco#t 10 u 15 kr, [lpy oTCYyTCTBUM TPEHHS WTAHI O T'PYHT
ux cneayetr o6o3Hayarb COOTBETCTBEHHO OIO H Q15; Npy Ha-
NHYUH TPEHHT IWTAHI O TI'PYHT ODO3HAUUTH Qw—t;ﬂ,,, 45-49
Benuunua & PACOYHUTLIBAGTCH [AJ1d Ka}yOor'o MeTpa 30HIKPO-
BAHHSH, T.Cs 1789 KaXAOH BHOBL HAapaUIHBaAeMOH WTAHI'H: And
1epBOro MeTpa 3OHAMPOBAHHH, T.e, And yctaHoBku I3[3 ¢
OAHOM wWTAaHrol, senuuuuy & onpepensioT ua dopmyn (2) u
(3); mong nocneayiwuux MeTPOB MAccCa MNOABHXHbLIX yacrtell yc-
TAHOBKKH yBenuuupaeTcd Ha Mmaccy wrauru M,, u maccy ne-
pexonHoit Mmybtel M,,, T.e.

Mo, , =Ms# Myt Mayi Mz, FMs, 2 My *May  (4)
H 'dK gariee,
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65.5. Benuuudy Tpeuus rpyHtra no 60KOBOH MNOBEPXHOCTH
wraur £y ONpenensioT M0 MNOKA3AHHAM HMHAMKATOPA AMHAMO-
MeTpHyeckoro knwoga [ K-25 (cMm.n.5.9) H3 cneaywulero Bbl—

paxeHHsd /_._ M
= T
& /’
rone M - kpyramuu vomedT, onpenensemMsiit knouom [ K-25,
H M (krc.cm);
/? - pagnHyc LWITAHTH, CM,

YaenbHad cuna COIMNPOTHUBJ/ESHHS MNOTPYXEHHIO 30HAA p,j‘ ,
o0ycrnopiieHHasds TPEHHEM I'pPYHTa no O0OKOBO} NMOBEPXHOCTH
wradr, 6O6yaeTr paBHA

/+ V%

7 A (5)
7 ) rs$
pu /~ = 1,2cm u S = 10cMm Bripaxenue (5) Byner
HMETE BHI
,f}. - 0,083 * M, (6)

Anga yuera BINHYHUA TpPEHHS WTAHD HA pPEe3YNbTaThbl 30HOHPO-
Baill'd HEOOXOAMMO M3 BEAUYUHbLI YCIOBHOTO AMHAMHYECKOIO

C OHPOTHBNCHUI ’,} , paccyuTaunHoro no g¢opmynam (1) u (2)
Ue3 yuela KOdhoH JeHTa TpeHust ¥, BbIYECTb BEHYHHY /5,

(npunoxcaue 4),

6.0, Jlpy oTcyrcreuH naHHBIX O BENUYHHE TPEHUS TPYHTA
LO OOKOBOH MOBEPXHOCTH WTAHD, onpeanendeMblix MO nokKkasza-
HHAM [OMHAMOMETpHYeCKOro knmw4ya nubo no gadHdbIM ABYX na-
pannernbHblXx CONOCTABHUTENIbHbIX HUCHLITAHHH, OAHO M3 KOTOPLIX
BLIIONIHAIOT B Pa3U/pPHBAeMOR MO HHTepBarnam CKpaxuHe, nand
pacquoaé 10[IyCKaAeTCHd NONb30BATBCA 3HAUYEHHAMH KO3 bhH-
)

HHEHTOR Hpupegeddblx B Tabn, 2.
6.7. Kosdduunenr K peomsaT tonbko npu M, = 10 kr.
[Tpu /‘7/- = 15 kr npuauMmawT A = 1, 3Hauenua A Lpubene-

HLI B TaOn, 3.

0.8, 3HAYEeHUHA KO3PPHLUUEHTA 070 AN OlIbITHOfl [HAapTHH
ycranopok I3 unpupepednt B Tauia. 4, OcHOBHble HCAOAHLIE
napamMeTpbl 3THUX YCTAHOBOK Cheaywuue: /W/- = 10U nr, H=0, 5M;
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ﬁ-‘-lOCM; S :IOCMQ. =4 =01561 % =1, 66 kr; /‘4/’ =
=3,67 «kr; M, =0,12kr; My =1,78 kr; M,,=0,23 xr u My =
=0, 40 kr. llpy uaMeHeHUHd HCXOAHBIX N&PAMETPOB YCTAHOBOK
KO3 b UHEHTbI f crenyeT nepecYuTsiBaTh no dopmynam (2)

H(3).
T abnwuua 2

'nyOuna, I'nybuna, P

M 01 nnsi IHH M and ang rauH

HECKOB | CYI'IIHHKOB MeCKOB | CYIIHHKOR
0-1 |0, 98 0,97 10-11 | 0,74 0, 65
1 -2 0, 94 0, 88 11-12 | 0,72 0, 63
2-3 0, 91 0, 82 12-13 0,70 0,61
34 0, 88 0, 79 13-14 | 0,68 0, 58
4-5 0, 886 0, 77 14-15 0, 66 O, 565
5-6 0, 84 0,75 15-186 0, 64 0, 545
6 -7 0, 83 0, 73 16-17 0,62 0, 52
7-8 0, 80 0, 71 17-18 0,60 0, 50
8 -9 0, 78 0, 68 18-19 0, 58 0, 48
9-10 0, 76 0,87 19-20 0, 56 0, 46
T al nuyuua 3
[y OHHa, K | TnyGuua, K K
M ) M M

0-1 | 1,038 5-6 0, 030 10-11 0, R20

1 -2 1,018 6-7 0,910 11-12 0, RO

2-3 0, 996 7 -8 0, 890 12-13 0, 780

3-4 0,974 8-9 0, 866 13-14 0, 760

4-5 | 0, Yd0 01 0, 8-13 4-117 0, 710

B.89. Juaueund whodbdbHLKEEeHT A 47;5 el /’7/- = 10 K, A =
= U, 73 M 1 /)'/,y = 2,73 kr (oc! ilbHbLIE HapaMeTpel TE ¥
1JO H P (,0,8) npuBea2del B 1abn,d,

6,10, [lpu obcnenosaniM OCHOBHO fWlomWAAKY I"pPY3OHALIPS -
KEHHDIX &KeNIC3HbIX A0OPOT ON1s MNOBBLIWEHUHd De¢30UACHUCTH OLCAY-
KHUBAKWWErC NepcoHana 30HAUPOBAHUE HEODXOANMOU HBBINMONHATH
3I0HAAMI, COCTABASHHLIMM M3 KOPOTKHX wtadar amuuaoo 0, 3 M.
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3Hayennsd Ko3hhHUHCHTA 47” npu My = 0,68 kr npuncpe-

Hb! B Tabtn.no.
T a onuiuaa 4

g/p'?

ANy I"'JInH

'nyGunua
NOrpyxe-

Homepa
MTAHD

HHSl, M

KOR H
h CYI''HHHKOB
1 0-1 1, 039 3,65 3, 58 3, 54
2 [ -2 1,018 3, 37 3,17 2,97
3 2-3 0, 996 3, 14 2, 86 2, 57
4 3-4 0, 974 2, 94 2, 59 2, 32
5 4-5 0, 850 2,76 2,37 2,13
6 5-6 0, 930 2. 61 2,18 1, 96
7 87 0,910 2,48 2, 06 1, 81
8 7-8 0, 890 2, 36 1,89 | 1,68
0 80 0, 866 2,24 1,75 1, 55
10 9-10 0, 845 2,14 1,62 1, 43
11 10-11 0, 820 2, 03 1, 50 1,32
12 | 11-12 0, 800 1,84 | 1,40 1,22
13 | 12-13 0, 780 1, 86 1, 30 1, 13
14 13-14 0, 760 1,79 1, 22 1,08
15 14-15 0, 740 1,71 1,13 0, 97
16 15-186 0, 720 1,65 1, 06 0, 80
17 1617 0, 700 1, 58 0, 98 0, 82
18 17-18 0, 680 1, 52 0,91 0, 76
19 18-19 0,670 1,50 0, 87 0, 72
20 19-20 0, 650 1, 44 0,81 | 0,66

m

HomMmepa |[I'nybuna 0 fis- P
NOrpy)e— ; ang I'AHH |
WTaHT HUS, M 75 Hegﬁiﬂ CYD/IHHKOR
8,19 8, 03 7,84
1,82 7,39 6, 88
7, 50 6, 83 6, 15
7,22 6,35 5, 70
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[Ipononxenue tabdn, 5

Howepa T Tayonse | 5 @5 @
AR | HHS, M | o negﬁga ; g;fn{f?:oﬂaﬁ
5 4-5 | 6, 08 6, 00 ! 5, 37
6 | 5-8 6,77 5, 60 5, 08
7 87 8, 58 5, 46 4,60
8 7-8 ! 6, 42 5, 14 4, 45
0 8-9 | 8,27 4, 89 4, 23
10 0-10 6, 13 4, 66 4, 03
11 10-11 8, 01 4,45 3, 83
12 1112 5, 89 4, 24 3, 71
13 12-13 5, 79 4, 05 3, 53
14 13-14 5, 60 3, 87 3, 36
15 14-15 5,61 3, 70 3,17
16 | 15-18 5, 52 3, 53 3. 00
| 7 | 1617 5,45 3, 38 2, 83
18 17-18 5, 38 3, 23 2, 60
19 18-19 5, 31 3,08 2, 55
20 19-20 | 5,25 I 2,04 2. 42

b.ll.

[Ilpn ob6paborke pesaynbratop IJ[3d kosddbEUHEHTHI &

BBOAAT B COOTBETCTRYIOHYIO I'pady HoONeporo xypHana IipH

rnybuHe szoupuposanua 0-0,9; 0,8-~1, 9;

1,9-2,9 M n T.4.,

yTO O0YCHOBRNEHO TexHonoruep npopepeuusd padbor, OOLIYHO
sanucbh peaetcd ¢ rnybuuan 10 wau 20cMm. HUyorpa (npu 3ou-
BOQOEMOB) 3aliChb BEOeTCd C Ily-

AWPOBAHHUM CC OHAaA Wwypdos,
I ¥4 2M. 3HayeHud Q OOMXHbBl [IPUHUMATBLCH C
sTix DIIYOUH,

Ouupt U, 2¢
\RAMER A

Conrnacto BbIdpadHdbiM 3HAYEHUAM 47 no dopmyne (1)
PACCYHUTHLIBAIOT YC/J0OBHOE OAHHAMHUYECKOE CONPOTHUBACHHUE g
Hh,12, Pesynbrarw 313 npemcraBndgwoT B BHAE I'PadHKOB

II%

KPHBOU,

20

4

lpapuxu </ CTPOAT B BHAE MJIABHO H3MEHSIOEHCH

rpagHuk Z,

—~— B BUOAE HEellpPepbLIBHOMK CTYNEHYaTo#d Kpu-
Boit, [lii9 yCKOpeHHda 110CTPOEHUd I'paduKoB /f?? peKoMeHayeT™
CHd BHayasne Ha MUIMIMEeTpoBOol Oymare yepea kaxnsie 10cM

B Macwrabe rnyOuH HAHEeCTH BEepTHKanbHbIe NPAMONUHEHRHbIE



T abtbnuua 6

[ 7

iowers | I k| g G 7
WTaunr (74 and Ul Ang I'I#H
HHA, CM U A
CYI'MTHHKOB CYrnuHKoB
1 030 1, 032 3,783 1,0 1,0 3,79 3,78
2 30-60 | 1, 025 3,681 1,0 1,0 3,68 3,088
3 60-80 1,018 3, Q77T 0, B&8 U,873 3,54 3, 48
4 80-120 | 1,011 3, 480 0, 9875 0, 848 3,39 3,30
5 120-150 | 1,004 2, 388 0, 883 0, 820 3, 26 3,12
6 150180 0, 987 3, 306 0, 950 0, 880 3, 14 2,85
7 180-210 0, 989 3,214 0, 840 0, 873 3, 00 2. 80
8 210-240 0, A82 3,142 0, 830 0, 850 2, 82 2,67
8 240-270 0,875 3,071 0, 820 0, 830 2, 82 2,95
10 270300 0, 866 2,885 0,810 0,815 2, 12 2, 44
1] 300330 0, 858 2,931 0, 800 0, 805 2,64 2,36
12 330-360 0, 850 2, 868 0, 885 0, 785 2, 57 2, 28
13 360-390 0, 843 2, 806 0, 885 0, 780 2, 48 2, 22
14 380-420 0, 837 2, 1955 0,875 0, 780 2,41 2,10
15 420-450 0, 830 2,706 0, 870 0,775 2, 36 2,10
10 450~-480 0,823 2,649 0, 865 O, 765 2, 29 2,03
177 480-510 0,817 2,613 0, 855 0, 760 2,23 1,988
18 510-540 | 0,810 2, 566 0, 850 0, 755 2, 18 1, 94
18 240-570 0, 803 2,018 0, 845 O, 750 2,13 1, 88
20 570-600 ' 0, 887 2.476 0, 840 0, 745 2, 08 1,85
21 600-630 | 0, 880 2 430 0, 835 0, 740 2, 03 1, 80
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[Ipononxenue tabn, 6

— T T T T o T o
Homepa Eif??ii_ K ~ w7
HITABTD HUHSL, CM | i/‘? OI4dd Llﬂ:: NI H OITH ﬂHﬁH I'NTUH
l HeCKOB CYTUIAHNHKOBR | HECKOR CYT"IIHH KOB
22 630-660 | 0,882 2. 387 0, 830 0. 730 1,98 1,74
23 660-690 | 0,874 2, 342 0, 825 0,725 | 1,93 1,70
24 690-720 | ©, 866 2, 304 0,815 | 0,720 1. 87 1,66
25 720-750 | 0O, 850 2, 2A8 0,810 0,715 | 1.84 1,82
28 750-780 | 0,852 2, 224 0, 800 0,710 1,78 | 1,58
27 720-810 | 0, 845 2, 188 0,798 0,705 | 1,75 1, 54
28 810-840 | 0,837 2, 151 0, 790 0, 700 1,70 1. 50
29 840-870 | 0,828 2. 111 0,785 | 0,685 : 1,66 1, 47
30 370-900 | 0,820 2. 075 0,780 | 0,680 1,61 1,43




OTPEe3KH BHAYEHHH /g , 8 34areM COeOHHHTb HX TIOPpHIOH-
TalbHbLIMH JIMHHANH,

['paguky 3neKTpoaMHAMHAYECKOIrO 3O0HAMPOBAHUS Cneayer
crpouTk B Macwrabax: 1:100 - rnybuna soupuposadus no
pepTukany; B8 1 cMm 2 Mlla (20 KI“C/CMQ) ~ YCIOBHOE OHHAMH—
yeCcKoe coulporupiende no ropusodrand u B lecm O, 1 MA —
cuna Toka. l[{pu cnabopguddepeHnupopaudblXx paspesax rpafiku
TOKa cneayer cTpourb B Macuwrabte B 1 cMm O, 05 M4,

6,13. Asanusupyd caegeuusd odumedl reonoruyeCKoi H3Iy4yeH-
HOCTH pajiona pabor, RAHHBLIE HMEKUIHXCs ONOPHbLIX BbIPato-
TOK U nabopaTopHOro aHanuaa obpasuop I'PYHTA M CONOCTAB-
nast UX C peaynbraraMy I3, uccneayemMele MACCHBbLI 'PYH-
ToB no rpadukam J wu '/?4 BU3YyanbHO DACHYJIEHAWT HA OTAe/lb-
Hble HHXEHEPHO-ICONIOTUYECKUE INEMEeHTh (Cnou), ChnoxeH-
Hbl€ TPYHTAMH C ONU3KHMH GUBHKO—-MEXAHUYECKHMH CBOHCTBAa-
MH .

6.14. [lo BoIAENMEHHBIM HHKEHEPHO-~TEO/IOIHYECKHM 3/IeMeH—
TAM MOOCYHTLIBAIOT CpeaHne apudMEeTHYECKHe 3HAYECHHUH ..7;/0
H %‘: . llonyyeHnHrpie mauHbie cnyxaT and YTOYHEHHS BUOA
rpyﬂfga H OUEHKHM HX PUBNKO-MEXaHUUYECKHX XAPaKTEepPHCTH Ke
[To mapametTpy //f: MO KAXAOMY 37IEMEHTY HOAGUYHTBIBAIT
cpenHee KBanpaTHYeCKOE OTKIOHEHUEe ['9‘

g/pﬂrc _&:_)2
7~7

d KOSPPUIUHEHT BAPUHAUHE
&
\) = 7 - (8)
¥y
6.19, Bepxﬂnﬁanpenen KOadhuUUEeHTa BApHAUUHU, YUYUTHLIBAY
OONbIWYIO YYBCTBHTENBHOCTL YCTA&HOBKH O[3 no cpaBHEHHIO C
ycradopkofi Ybll-195 M, npuaumamwT pasdaoim 0,4. Ecnn 3vaue-
HY e \) B BbigenexHHoM cnoe npepoimaer 0,4, TO 3TOT CnoOi
N2N9T HA MEHee MOUIHbIEe CIOH C ONH3IKHMH XapaKTepHCTHKAMU
rpYATOR, 4TODObl CcOOnwA&anochb yCnobue \} = 0 4.
6,16, Ilna conocrasnedusds pPea3aynbTATOB 30HAHPOBAHWH, Bbl—
[HONMHEeHHLIX B OAHOWU TOUYKE Yyepe3d KAKOH-TO [NPOMEXYTOK Bpeée-
MEHH, C Ile/ibi0 OCYWECTBAEHUA KOHTPONH 34 H3IMeHeHUEeM

ITOTHOCTH, BNAXHOCTH HIH APYIHX XAPAKTEPUCTHK TI'PYHTOE
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rpadH KH /‘f’ P KOMEeHAYEeTCH CTPOHTb CnocoboM HapacTawluHx
HTOCOB, 1.2, TAKHM 00OpaaoM, uyTtobbl 3aHagdeHud 4 B Kaxiaor
TOwKe HaOMwAeHHN C HapacTaHueM rnyOuHbl 30HOHPOBAHUS
YyBENHYHUBA/IHCh HA& CYMMY BCEe€X NPEeabiAYUIHX 3HAYEeHH N [10, ll:l,
JT1oT cnocod nocrpoedHust rpapukos ynobBeH npu cCpaBHEHUH pe-
svnbratos {3 Boonb npodbuna nubo 1Mo nnowanu B HECKONb-
KHX TOYKAX 30HAHPOBaHHdA., OOQHAKO OH He NpHeMneM Aangd Ole He
KH XaQpaKTepHCTHK CBOMCTB I'pDYHTOB, TAaK KaK nNpu BCTpeye
HAKOHEYHM KOM TBEepAbIX BKNWYeHull, ranbku, BaJIYHOBR CyMMAap-—

HOE 3HAayYeHue /g HaAMHOI'o BO3pacTAaeT u Ccoljgaercd phneyar-—
NeHHe O HANMYAM INJIOTHbLIX pocnoep rrpydarTa.

7. PACYHJIEHEHHUE TPYHTOB IO JIKNTOJIOFTUHHYHECKOMY
COCTABY

7.1 'pyuTbl pa3nU4YHOrO NHTONOI'MYECKOr'0 COQTama pac-
YNeHsIT B 3ABHCHMOCTHU OT IMOKA3AHHHA BeIHYHMHLI TOKAa, Y pe-
PEeHHOE BbiAe/IeHHEe I'PaHHU pas3aes/ioB BO3MOXKHO IIPpH PA3NIHYHHU
{ PYHTOB IO YyOAEellbHOMY 3NI€KTPUHYECKOMY CONPOTHB/ISHHIO HE
MeHee yeM B 1,2 pasa. [ nyOuHYy 3aneradusd rpadull pasnena
CPPYHTOB pPAa3JIMYHOI'0 MUTONOrH4YeCKoro ¢ocrapa yCTaHAaBIHBa—
DT O [HOJIOXKEeHHI® TOYKH, COOTBRTCTBYKUEeHN HAYANy PpPe3KOoro
H3MeHeHud rpaduka Toxka. lIpu BBINNONHEHHWH 3OHOUPOBAHHHA C
H3HOWEeHHLEIMH HaKOHEeYHUKaMH, OCOOEeHHO npu nepexone oT
FIIMHUCTBIX PPYHTOB K NEeCYaHbIM, I'NyOnHbl 3anerasdud Irpadull
nonyyawr aappiwieHdbiMH HA 10-16cM, 3To obycnoeneno rtem,
YyTO BLIPAOOTAHHBIE B HI3IONHUUOHHOM CJI0€ KAH4BKH HEe Ccpaly
OYHUIAKTCH OT BbllUeNexawero Irpyita, B aTux cnyuasgx no-
NOXEHHE rpaHul pa3gena HeoDXOOHMMO KOpPpPEeKTHpPOBATHL C yye-—
10M W3MEHEeHHs rpagHuka /,04

( 2. Bug rpyHTOoB ycTaHABIUBAKT MO cuile Ttoka, Ha oc-
HOBE CTATUCTHdYeckoR obpaboTku Bonbworo odGremMa MoleBbix
HCCAEOOBAHUH B TIPUHIOKEHHH O nmpupeneHa pgparpamMma pacrlpe-
NeeHUA 3HAYeHHH / H ’/‘74 B 3AaBUCUMOCTH OT PA3HOBHOHOC—
11 IPYHTOB, HX cocTtapa u cocTtosauusa. Obwee ipeacrapieHue
00 pecneayemMoix paspes3ax MOXHO COCTaABHTb IO YCTAHOBJIEH-
HBIM lpegenamM H3IMEHEeHHd J u /‘% , Ooree TOYHO — CONoOCTAap-
JeHHeM peldvibLTaAToR A3 ¢ AAHHLIMHU OIIOPHOIrO OYpEeHHs IO
KA/I10MY yyacTky paboT. [lo peayneraraM CONoOCTABJ/I@HUS
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nonyyawTt 6Gonee yakue upenennl uaMeHeHud J /g, 119
Kayaoro BH[AA I'DYHTA,

7.3, CaMmble Manble 3HAYEHHS TOK& MOAYYAIOT B CYXHX H
cnabopnaxHbIX OAPEHHPYOUWMUX FPYHTAaAXx. 1lo MHOrOYHCHNEHHBIM
ONMOPHBIM OAHHBIM CHNNA Toka B WebeHoyHOM bHannacre B 3apu-
CUMOCTH OT CTEleHH ero aarpsaaHeHud HamMenserca ot 0, Ol
no 0,1 MA, B cyxux ¥ cnadoprnaxHLIX 4YHCTDLIX lIeCKax -~ OfT
0,02 no 0,19, B iIbII€BATBIX M I'JIHHHUCTHIX MNEe€CKa&X HHOrga BO3-
pacraer no 0,2 MA., B neckax, HacbllleHHbIX BOOOH,B 34BH-
CUMOCTH OT MHUHEPAJIH3AaUuN MNOoC/IegHEeN CHJ/IA TOKA H3MEeHdeT-—
ca or 0,03 MA npu MuHepanuszauuu oant C << 0,3r/n ao
0,4MA npu C = 2r/n cyxoro ocrartka,

Cuna Toka B I'NIHHAX H CYI'IMHKAX 3A8BHCHT OT MHHEepalu-
34alUMd BOAbl B MeHblule§t Mepe, JNE€KTPONPOBOAHOCTL HX CBA-—
34Ha, B OCHOBHOM, C Nnowaabid OABOHHOIO 3JIEKTPHUHYECKOI'O
cnodg, oODpa3’OBAHHOI'O HA KOHTAKTE MUHHEepanbHOI'O CKeJleTa H
MOPOBOi XHAKOCTH B fnpouecce agcopbuuit uoHon (aHHOHOB).
Ilo nauapiM 3[13 cuna Toka B CYrnIvMHKax uU3MeHdeTcd OT
0,15 no 0,6 MA, B rnurax - ot 0,25 no 1,2 MA,

7,4, Topbanblie 3anexu B 6GONbUWHHCTBE ClY4aep MO 3JI@KT-
pONpPoOBOAHOCTH ONU3IKH K CYrIMHKAM, HO OT/IHYAIOTCH 3HAul-
TENbHO MEHbUWHM COINPOTHUBIEHHEM OUHAMHYECKOMY 3OHOMPOBAa-
Huw (puc.22). 3anexu HU3MHHOI'O THNA, NUTAUHEeCHd MHHepa-
IN30OBaAHHBLIMH MNOA3€MHbBIMH BOMAAMH, XAPAKTEPH3YIOTCHd CHIOW
toka ot 0,15 no 0,5 MA, 3anexn sepxosoro tuna, GOpMHPY-
I HUECd noa BAHMAHHEM AaTMoChepHbIX OCANKOB, XAaApaKIepH3) -
wrtcda cunoiwo toka or 0,02 no 0,1 MA, Tlpu oaHo#t m 1O 4e
MUHEepanu3alMyd HACHLIIAIMAX BOA HAaADMoaoaeTCd YBENMHUYQHHC
3NEKTPONPOBOMHOCTH OT TpPYNIbl MOXOBbLIX TOpgos (nywulleso-
ro, CPaArHOBOro, MArEN&HHKYM H AP.) K TPABAHBIM (TPOCTHH-
KOBO~OCOKOBBIM) M aApeBecHbIM (ONnbxOBbIM, 6epesosniM, e€10-
BBEIM H [P ).

Ha ydacTkax C BbiAepAHHOK MHUHEepanuaaluuel IrpPyYHTOBBIX
BOO HaOnwopaeTcd KOMMYECTBEHHAd KOpPpelNdUHOHHAd CBHA3b
MexNy 3NeKTPONPOBOAHOCTLIO TOopda U CTENEeHbK ero pasyio-
KeHud., C ypellHyeHHEeM 3/1eKTPONpPoOBOAHOCTH CTeleHb pasilo-
MEHHA TOpdpa BO3pacTaeT,

5. 'panyroMerpudeCKuit cCocTap MECKOB MO BEJUYUHE CH-
Ibl TOKA oNpenendioT HEeOQHO3Ha4yHOo, bonbuwoe BnuaHwe ga cuny
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Y,

49 HammeBoBanne '-7('/; S

Topd oymuneswft
BEPXOBOI'O THIA 380

0, 2{Topd charuopo-

MOY SOKHHHbI #,
2 R T
2, 5| Cyriamnox

MOP€HRbIf 0,23 |40

Puc., 2, PeaynbraThl 3onanpopaHns TopdaHoO#
3anexu CMeuwaHHoro Tuana

2 4 & 8LMh

'Topp ocoxormft,
NIepexXONHOTC THIA
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TOKA OKA3biBAET MHHEepanu3alxd rpYHToBbiXx Boa. Ob6siyHO pasz-—-
HOBHAHOCTE MNECKOB IO I'PAHYJIOMEeTpPHYEeCKOMY COCTapy ycTa-
HABJIMBAIOT IO HNAHHLIM ONOPHBIX CkBaxuH, llo magupimM 33
onpeneNsdlT HX 3NEeKTpPONpPOBOAHOCTb H, AaHANH3HPYA I'DAadHKH
TOK4, IMPOCIIeXHBAIOT PACHPOCTPAHEHUE HX 10 NAowWAaau B nNpe—
genax Hcclienyemolx yudacTkoB. Obmue npencraplieHHss O pas-
HOBHOHOCTSHX TPYHTOB MO HX I'PAHY/IOMETPHYECKOMY COCTABY
MOXXHO MONY4YUTh NO crneaywmHaM pnaddbiM, Cnabosnaxuvie (cy-
XH@) rpaBenuCcThi®, KpyNHble, CpeaHHe H MEIJIKHEe [eCKM Xapak-
Tepuayiorcd uamMeHeduem tToka ot 0,01 po 0,1 MA, nwinepa-
roie U rianaucTeie - or 0,05 no O, 15 MA. B nerxux cyrnuu-
kax ToK uaMendercs or 0,2 no U,45MMA npu cpeaHeM CTaATHC-
THYECKOM 3HAYEHHH ‘-Z'p = (J,3 MA; B TAXelIblX CYr/IHHKaAx -
or 0,25 no 0,65 MA npnu Jc;o = 0,45 MA; B ramHax - OT
0,30 go 1,2MA anJ‘. GMA

1.6, Bug rpynra no /3 onpeaendercss MeoaAHO3Ha4yHo, [lpwH
BBIMOJIHEHHH OHHAMHYECKOIO 30HAUpPOBaAHHA 63 TOKOBOro Ka-
poTaxa pPasHOBHAOHOCTH IPYHTOB onpenendioT 00 QRAHHBIM ONOp-
Horo 6ypeuus., [10 pQHHBIM OHHAMHMYECKOI'O 3OHAHPOBAHHS MHr-
KONNA&CTHYHbIE CYIr/IHHKH XAPAKTEpPpH3YIOTCH TEeMH Xe NoKasa-
TeNnAMYU 5 , 4YTO H pbIX/ibl€ MNEeCKH, TYIr'OINaCTU4YHbI€ H MNONy-
TBepAble -~ TOMH XK€ noKasaTensaMHu /2 , 4YTO H NEeCKH cpen-
He#f NIOTHOCTH. JHAYEHHE /} B KaXOoh pPA3HOBHOHOCTH I'pPYH-—
TOB H3MeHHeTCcd B Oolee WHPOKHX Npenenax, 4YemM IHAYEHHH
CHNbl Toka (cM.npunoxenne S5), Yakue npenennl H3MEHEHHS
/5 HaOmonawTca Tonbko B Topde or 0 no 2 Mlla, unax wu
conponenax or 0 ago 0,8 Mlla,

7.7, Bpinenennsle HA OCHOBE aHAalH3A IpadUuKOB J {’0
CNO¥ I'PYHTOB pPAa3/IM4YHOO NHATONMOIHYECKOr'o cocTapa lpenacran-
NAOT B BHAOE I'eo/Iord4YeCKOR® KONOHKH, COCTABJIE€HHOH B Maciul-
rabe rnybun 1:100, [Ilpy cocrabBneHHy KONMOHKM YYUTBIBAIOT
RAHHbIE OMNOPHOro OyperHs ¥ nabopaTOpPHOIr'o aHANH38 HMEOILIHX-
ca o6pasuop rpyHtTa. llpH BLINONHEHHH 30HAMPOBAHHA HA KAX-—
AOM NHUTONOTrQO-I'€HEeTHYECKOM KOMIIEKCe I'PYHTOB AOMXHO ObITE
npoPypeHo He MeHée oaHO# OIIOPHOH CKBAXHUHBI, B obmemM crny-

yae obwreM onopworo 6ypenud nomxkeHn coctapndaTb 30% or
o6rema 3IJ[]3,
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8. OIIPEAEJ/IEHHE YAEIJIbHOIO 3/J1EKTPUYECKOTI'O
COIMPOTHUBJIEHUWA TPYHTOB U MUHEPAJIH3ALIUH
FPYHTOBHIX BOA

8.1. YoenbHoe 3/1€eKTPHYECKOe CONPOTHUBIIEHHUE CPYRTOB /2
onpenendiOT O CpPeaHHM 3HAYEHHAM TOKA, MOOCYHTAHHBIM Ond
OTA€NbHbIX OOHOPOAHBIX IO 3NEKTPHYECKUM CBOKCTBAM Cl/IOeB.

OCHOBOH} [O/id OlpenenieHus BEeARYMHBI _/3. CNYXHT rpapnxk 3a-
BHCHMOCTH J=/[ﬁ/ (cM.npunoxexsne 3), YnenoHoe 3neKTpHYeC-
koe conporupledud rpydTop Ha 10-15% phiwwre conpoTruBneHud,
IOJIYYE@HHOI'O MO TApPHPOBOYHOMY rpadnky aisa Nl . Ero on-

penensT H3 BbIpaXeHUd
ﬁ = Z/f*f)} (9)

nu60 N0 NYHKTHPHOMY rpadHKy NPHIOXKEHHS 3.

8.2, [lna oOuUeHKN 3/MEKTPHYECKOI'Q COIPOTHBNEHUS HCCNeny-
eMOI'0O MAaCCHB& I'PYHTOB B UenoM NHOO0 OTAENbHBIX 3NEeMEeHTOB
ero, CJ/IOXEeHHbIX H3 Cnoep I'PyYHTa& pasnH4dHOU 3 NnekKrponposoa-
HOCTH, BbIYMC/IAIOT CpegHeKBagpaTH4YeCKOe COIpOTHBJIEHHE -/.7/,,
10 H3IBECTHOK (opMyne

o =SB 110)

L
r*ne./Jf?:: ;’/} - CpenHdee Mnpoao/lbHOEe CONpPOTHBNEHUE;
2 S

7

2= L, ~ cpeaoHee NonepeyHoe CONPOTUBICHAE;
£
A‘*- /fﬂ - COOTBETCTBEHHO MOImMHOCTbL, M, H YOoeNnb—

Hoe conporupnesue, OM*M, OTOENbHBIX
CIIO€B HIIM HHXEHEePHO-I€ONOIrH4YeCKHX
371eMEeHTOB BHYTpH obmero Maccupa uccne-
NYeMbIX TI'PYHTOB.,

[lonyyeHHble 3HAQYEHUI /12 crneayeT HCIHIONb3IOBATHL [O114
OLEeHKK MHUHEpAalH3aAUUUd [OA3EMHbLIX BOM, Olpene/ieHHds KOppo-
SHIHHOK AKTHBHOCTH HCCNeayeMeplixX T'PYHTOB, pacyeTa 3azemMnd—
wwrx ycrpoicts CUHB, noagcranuunfi u NHHER 3eKTponepenad,
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8.3, KOppO3HOHHYI0O AKTHBHOCTb T'PYHTOB B COOTBETCTBHH
C yaenbHbIM 3NEKTPUUYECKHM COMNPOTHB/IEHHEM, olpeaeliaeMbiM
no naHueiM IA[13, ouenupawT cneaywuwuM obBpazoM:

/Jﬁ'! OM- 14 Koppo3HoOHHAA AKTHB-
HOCTh

100 S G IO ERBNI I EROENINSOOEIRADENEBRIRY HHSKaﬂ
30""'100 PEEO B RNC 1L RPN EIIERItRRORIRLES Cpeﬂﬂﬂﬂ
10—30 RE AN AAS P NIRRT RREReTRNNRORAOSTD nOBblmeHHaﬂ

5_10 PP O IIR IS PEEDLIBAPRGLBIORIBRBEIOPOED BbICOKaH
5 YO0 S P RS EBUEPRIRPRNREP TSRO0 ARG IS BerMa BbICOK&.

8.4, Munepanusauyio Bog B HUCTOUYHHKAX, BOAOEMAX K Bbl-
paborkax HeobxoaAMMO onpeaendTh B CleaywiueM IMNopsdake,
[lpenpapurenbHO OYHHIEHHbIH OT INIHHHCTBIX 4YACTHL, BBICYIIEeH-
Hbi# ABYXKOHTAKTHbLI}I HAKOHEYHHK MMOTpPyxawT B BOAY HaA Ty-
Ouny He MeHee SBcM H uaMepdgior npubopom MUT-81 cuny Toka
J , MA, 3aMepbl Npons3BOoOdT He MeHee Tpex paa. llepen
Ka}ObIM 3aMepoOM TOHKOH HaxAa4YHOH| OyMArojl CHHUMAKT ClOo
OKHCNOB Ha& H3ONHPOBAHHBLIX JATYHHBIX KOHTAakKTax., 1o cpegnef
BEe/THYHHE TOKa ONpenensioT 3HayeHue O YUYW TbIBAd TEMIE-
paATYPY BOABLI Z/o, NONy4YeHHBI® 3HAYCHHN 2 NPUBOAAT K TeM-
neparype poawi 18°C no popmyne

ﬁf/izﬁfﬂ*“é//i/j‘yj’ (11)

bl
rne /-7; — yuenbgoe CONPOTHB/EHNE BOAbLI [IPH TeMNepary-—
pe Z C;
78
_/'-,é’ ~ YAENbHOES CONPOTUBJIEHAE BOABLl [IPH TEeMIIepaTy-
O
pe 187C;
od - TeMInepaTrTypHblil KO3(DPHUHEHT DNEeKTPOIPOBOAHOCTH,

z

KOTOPbLI# B oOmeM Ccnyyae MNPUHHMAaKT PAaABHbLIM
0,023, a ang conu /%IHCOS a{z‘ = (0 018,

[lo HaBQEeHHbBIM 3HAYEHHAM e Ha Tpaduke .7=/%9/c YYe-—
TOM THII& BOALI ONpedendaiT €€ MHUHSPAIu3alHio,

8.5.,53[[;191 OOJIeryeHus repecyeTa 3HA4YeHUH /)524 B 3HAYe—
HU € _/Oﬂ COCTAaB/iEHbl HOMOI'DaAaMMHUbI BaBHCHMDCT;i Ao =/’/z‘/
(npunoxcuue 6). [lpomexyroyunie NOKABAHUA ., G 0, T
[IYyTEeM HHTEpPINOJAdUUY 3IHAYEHHU, ONpeaeNdeMbliX ilC KM MLl
rpadbukamM,
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8,0. [Insg konu4yecTBERHON OUEHKH MHHEepans3aluHH Iojg3eM-—
HbiX BOO HeoOXOOQHMO HMEThb CBENEeHHA O BEe/IHYHHe OTHOCH-
TENLHOrO CONPOTHUBMAEHHS / BONOHACBLIUIEHHBIX FPYHTOB

JS7
[ o= 7 (12)
4
rge //)/. — YyOellbHOEe COIPOTHBNIEHHE BOOQOHACHIIEHHBIX I'PYH~-
TOB;
ﬁ; —~ yaenbHOEe CONpPOTHBI/IEHHEe I'PYHTOBBIX BO.

Bénuuuna /~ nansa CPeIHHX H MEJIKHX BOOOHACBHIWEHHbIX
neckop pu muHepanusauuu soasl C < 1,5r/n uaMeddaercqa
or 1,5 no 7,5. Cpeasee CTATHCTHYECKOe 3HauyeHue /~ COC-
Tapngaer 4 [12.]

[Ing 3THX 1eCckKoB, HACBIUNIEHHBIX MUHEpPANIH3IOBAHHOH BOAOH
npu C > 1,5r/n, apaueuund / namensnorca or 4 nmo 10, a
ero cpeanHee sxHayenue Oyner 61u3KHM K O,

Haubonee HH3Kue SHAYEHHd /~ CBA3AHLI C TOHKO3EPHUCTHI-
MH H TJIHHHCTbBIMH neckamu. g 3THX NeckosB, HACHIUEHHbIX
npecHoli BOAOH, cpenHee a3HA4YeHHe / TPUHHHMAIOT DABHLIM 3,

HpubnuxeHHoe 3HAYEHHE OTHOCHTENbBHOrO CONpPOTHBI/ICHHS
npupeneHo B Tabn, 7.

8.7. Bonee TouyHbie 3HAYEHHS /A MOXHO NONVYHTH MpPH
HAJIUKY NAHHbBIX O XMMHYECKOM AaHAaNnuae noaseMubix Boa. On-
penenus no rpaouky .7-:-/'//.7} yAeNbHOEe 3NeKTPHYeCKoe Conpo-
THB/IEHHE HNO13€MHbBIX BO. /.7; , a 1no na"udbiM I3[13 - conpo-
THBJ/IEHHE 3THX TI'PyHTOB, no dgopmyne (12) paccuuTniBaioT
3HAYEHHEe /. Ucnonbaya suauenuss A , 1o dopMmyne Apun
\_12] onpenendwT NODHCTOCTh OAHOPOOAHBIX NECKOB

"5/ 1
Ty = ';." (13)
nubo KozbhhHLUMEeHT NOPHCTOCTH
7

/i neckoB, HMEWUIHX B CBOEM COCTape I'NMHHUCTbLIE W
[bIIeBATLIE YQCTHUBI, CBA3b MexavVv / u /7, Bonee cnoxHad
H nonb3aosarbcd dopMmynoit (13) He pekomenpyercs.

[lopucTocTb ¥ KO3bPHLUMEHT NOPYCTOCTH MOXHO OMpPEnesiuTh
110 aﬁaqermﬂm/"(npnnomeune 7) Ll3j.
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Hcruonbaysd yCcTasHOBASHHYI0O 3aBUCHMOCTh (13} no menuumue
nopucrocTu, onpependeMoff Ha obpasuax rpyHros p nabopa-
TOPHLIX YCIOBHSAX, MOXHO YCTAHOBHTBb 3HayeHue F .

8.8. Takum oOpazom, onpeaenun anayeHue F ansg pasanuHIHbIX
BHAOB BONOHACHLILEHHbIX MEeCKOB, HX YAENbHOE 3NeKTpPHIEeCKoe
conpoTusnesue 2 , no hopmyne (111‘2) HAXOPAT YAENbHOE 3I1eKTPH-
[eCKOe CONMPOTHB/IEHKE BOABl 2, . 3Hayeyuda _Pg N0 HO-
Morpamme/k:/’/z‘/ 1PUBOAAT K TEMIepaType Boab 18°C., ¥Yuyn-
' BIBAA THI LHIOA3EMHBIX BOA, MO BEeIHYHHEe _/Jf onpegendiT
UX MHUHepanu3alHio. | eMrepaTtypy Noa3eMHbIX BOOd HA YYaACTKe
PAOOT YCTAHABMHBAKT (10 H3MEPEeHHAM B ONOPHbLIX CKBAXHH&X.
B cpendeit nonoce kpponeijicko#t wactu CCCP remneparypa
rpYHTOR Ha rnybune or 9 ano 10 M uamensierce or 4 no 6°9C,

0., MPUBMUXEHHAA OUEHKA U3 KO-MEXAHUYECKUX
CBOHCTB T'PYHTOB

9.1, llpubnuxeHHoe 3HAYEHHE XAPAKTEpPUCTHK CBOHCTE
IPYHTOB OonpefeidiT no CpegHiM 3HAYEeHHUIM /%; COr'J71aCHO
rabnuunamMm 10-14 CH 448-72 I:R] . OCHOBOI ANf OUEHKM Xa-
PAKTepPHCTHK croiicTs rpyHros unu CH 448-72 nocnyxunu pe-
3y /b TaTbLl COIIOCTABUTENbHBIX UCHbLITAHHNH Ha ycTaHoBkax 33
u YBIl-15M 1 mMarepuansl HATYPHBIX 3 KCIEePHMEHTANBHBIX HC—
cienopanui. Ana yaoodbcrtea nonbaopaHud TabllndHbie AAHHbIE
CH 448-72 npepncrapnenbl B BHAE OAHATI'PAMM H T'PAGUKOB, NPH—
Nel€HHBIX B Hnpunoxenudax 8-10,

9,2, IlpoTHOCTE NEeCKOB €CTEeCTBEHHOI'O 3ajieTaHusl U UC-
KVCCTBOHHO C/OXEHHBIX (HACKHINHBIX H HAMBIBHBIX) cienyer
olijpeaensaTh 110 QMarpaMme, MNpHUBENeHHOH B Npuiloxenun 8,

[lnss neckos MNAOTHBIX U CcpeaHeil MMNOTHOCTHU IIPH H3BECTHOM
U< PPAHYNOMETPHYECKOM COCTAaBe Mo tadbn, 1 npunoxenua 2
CHull T1-15-74 L14_] HAXOAAT YCIHOBHOE pPaC4YeTHOe [JaB/IeHne
/ﬂ, C UeNnbio NPEeABAPHTENBLHOI'O OonpenerieHuss paaMepoB dyH-
. MEHTOB OO NMPOMBLIUIEHHbIE W I'PAXAAHCKHE COOPYXeHud, a
FAKXE YCNOBHOE CONPOTUB/AEGHHE MNEeCYAHBIX I'PYHTOB Ao
raomn, (6 CH 200-72 flSJ and npeapapuTesibHOIO pacderTa
CONPOTUBIIEHHUY OCHOBAHUK NOA MACCHUBHBIE GYHAAMEHTHLI MOC-
{OBBLIX OILOPe 3ABHCHMOCT /2, (1 /?f OT HNAOTHOCTH CJIOXEHUH
HECKOB I HX cocTapa npupenenHa B tabn., 8,
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[lecok

I'papenucrtei#f H# Xpyn-
HbIi HEe3aBHCHMO OT
BNAXHOCTH

Cpenuneft KpYNHOCTH:
ManopnaxXusul i

OYeHb BJ/IAXHbLIH

HACBhINIeHEBI® BOOAOH

Menkni;
MAaAnoOBHAaAXHBLINA

OYeHb BJAXHLBIR H
Cbhilil€HHBIH BOOOI

[isineparTbiii
MAaToOBNAaXHBLIH

OYeCHb BJ/IGXHbIH

HACBhIIEHHBIA BOAOH

HA

cpenHeft

TH

0, 5(5)

0,3(3)

0,2(2)

0,25
(2, 5)

0,15
(1,5)
0,10(1)

0.3, Yron BHYTPEHHErOo TPEeHHnd
19197 1.‘:7 B NeCKAX PAa3MH4YHON 3epHHCTOCTH cleayeT onpeaendiTb

no rpadakKam,

Taotnuua 8
/?a, M/a (krc/cm ),f;/’f/h(m‘c/cm )

0,6(6)

0,5(5)

0,4(4)

0,3(3)

0,3(3)

0,2(2)

0,15
(1,5)

o

¥

CpenHen
TH

0,35
(3, 5)

0,3(3)

0, 25
(2,5)

0,2(2)]

0,15
(1,5)

0,2(2)

0,15
(1,5)
0, 10

(1)

| NAOTHBLIE NMNIOTHBIE
MITOTHOC| NMAOTHOC

0, 45
(4,5)

0.4(4)

0, 35
(3,5)

0,3(3)

0,25
(2,5)

0, 25
(2, 3)

0, 2

(2)

0,15

(1.5)
M MOoaYnb agedpopMa-

npupeneHHblM B npunoxeHuu 9. Ilpu atom mMo-

nynu pedhopMaluu E, 3 NeCKax onpenendiT 10 N8HHLIM 30H-
NUPOBAHUA TONBbKO A0 TrllyOHHBI 6 M,
8.4. HopMaTupHOEe pnapneHue /ﬁ,/n MOAYNE achopMalHy /5-

B IIUHAX U CYIIMHKAX onpenendiT MO I'padH KaM,

MPHBEN L -

HEIM B npunoyenuu 10, Ilpu anayenuax /{74 MeHbwux 1, 5 Mlla
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bHIH KO-MEXAHHYECKHEe CBOfICTBA I'IHHHCTBLIX T'PYHTOB cieayeT
onpenensaTb TONbKO MO peaylbTaTaM CONOCTABHTENbhbIX 3 KCHe-
DEMEHTANBHKHX HCCNeaopaHuil, BBINOJIHEHHbIX NO KaxgoMy
yyacTKy pabor.

0,5, Ilpu ouenke GHUH3HKO-MEXAHHHYECKHX CBOHCTB I'DYHTOB
nanabie J[13 no ’/3 no rnybunel 0, 7M B pacyeT HE HPHHH-
MAalo T,

8,6, B reHeTH4YEeCKH OQHOPOAHBIX I'MHHHCTHIX I'PyHrax Hab-
nogaercd KOpPPeNaUHOHHAS 3ABHCHMOCTE MexNy 3HAYEHUHAMH
/} U NOKA3ATENS KOHCTHCTEeHUHMU j‘ [16]. OnHaAKO Ha 3TY
3ABHCHMOCTb BJIHAIOT CTPYKTYPHbie CBfi3d TpyHTOB, [lpubnuxen-
HOe COCTOsHUWE NnacTH4YeCKUX CBOACTB I'pPYHTOB OilfpenendaioT Mo
CneaylidM N0KasarensiMm /ﬁv : NPH YBEJIHYEHUH /f} or 0 mo
O, 7Mlla cyriudkn v rrluHbl HAXONHSTCH B TEKY4YeéM U TekKydye-
nnactruudoMm cocroaxuu,or 0,8 po 1,7 Mlla - B Markonnac-
THuydoM, ot 1,95 go 4 MIla - B ryromnnacruysom, O6onee
4 MIla - B nonyreepaoM H TBEpPAOM COCTOAHMAX, Donee Toy-—
Hbi€ 3ABHCHMOCTH MexXAy 3HAYEeHHSIMHU ,/é U noxasareiss KOH-
CHCTEeHUH I .7‘4 YCTAHABNUBAIT 3 KCINEPHMEHTANILHO [10 KaxaAoOMYy
vyyactky pabor.

8, 7. Cuna TOoKa B MeHbUEelf Mepe 3aBHCHUT OT MNokasarend
KOHCHUCTEeHUny </, . B oamoponHepix rpydHTax o0 npenena ux Makcu-
MallbHO# MMJIIOTHOCTH ¥ ONTHMAJIIBHO# BII&XHOCTH NPH nepexoae
K Pa3HbIM nokazartendM KOHCHCTEHUHMH CH/lA TOKA H3MeHHAeTCH
Ha +10%, Yem Bbiwe nokaszaTtenib KOHCHCTEHOHH, TeM Oonbue
CHa TOKA. 3a npenenaMH MAKCHMA:hHOH NMJOTHOCTRE H ORTHEMAN b~
HO# BMAXHOCTH [N AAHHOTO BHAA I'PYHTA CHIA TOKA MpH pas-
HBIX [M0Ka3aTensdXx KOHCHCTEHIHH OocCcTaeTCd NPAaKTHYECKH HEeHI-
MEeHHOH.

8.8. MeTton 3/13 no cpaBsHeHHIO CO CTAHAADPTHLBIM QAHHAMH~
YEeCKHM 30HaupopanueM Oonee yysCTBHTENEH K HEOAHOpPOOA-
HOCTAM rpyHToB. llpy nomomun ycranmoBkn I3[3 nonyyaiot 6onee
AnpdpepeHUH poBaAHHbIE T padH Ky ,/% , 4YeM NPH NOMOUH YCTAHOB-
ku YBIl, 3To noaponser pacuneHdaThb I'PyHTh C OAM3IKUMH xa-
PAKTEePHCTHKAMH, 8 TAKXKE pbiAeNdaTh Manomomubie ciou {(no
10-15cM) ocnabnenHslx rpyHTOB, 4TO BAXHO npu obcnegoBa-
HHH OIIO/I3HEBLIX KOCOI'OPOB.

8.8. Ofpaseun dopMbl npeacrtasnenus peaynnbTatop obpabor-—

Kn B HHTepnperaluur naudnix D3 npusenen B nprnoxennn 11,
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[Ipp HeoOxonuMocCTH onpeanenexuss CpeaHeKBaAAPATHYROIO ynenb-
HOI'O CONpPOTHBIIEeHUd BCeR uccnenyemMoft TOJNMUIH T'PYHTOB BBO-
NQHTCH AONONHHTE/IbHAS KOMOHKA 3HAYEHHI -/’,,,, KOTOpbie oOn-
penengiorT no ¢opmyne (10),

9.10, [Iopanox cocrapneHuss cMETHO#f CTOMMOCTH UpPOEKT-
HbIX M HM3bICKaTenbCKux padbor merogom I3, pacyer HOpM
APeMeHH H pPACUHEeHOX Ha CaellbHble pabtoThk! NpPHBEASHbl B I[pPH-
noxednn 12. Yckopenusilt crnocob pacuyeTa CMeTHOH CTOHMOC-
TH 6e3 yyera 3arpar HA BHOWHHHE H BHYTPeHHH{ TpPAHCOOPT
cneayeT NPOH3IBOAKTHL MO GOpPpMYNaM, IMNPHUBEOSHHBIM B MPHIIOXKEe-
uuu 13, B croumocTe pabor, BRINONHAEMBIX B MeCTax C paii—-
OHHbLIMH KOSMHHHEHT&MH’ BBOAAT COOTBETCTBYWIMHE IONPAaBKH,
Yckopeuubift cnocob uenecoobpasHo nNpuMeHdTh IPH cocTabBlie-
HUH CBOOHOI'O nnaHa padoTt ang xoopauHauuu o6pEMOB H CTO-
MHMOCTH paboTr no oraenbHBIM OOBEKTaM.

10, MAILUHHAA OBPABOTKA OAHHHX 33

10,1, nga o6paboTKH M uHTepnpertauuu aauubix I3 pas-
paboTan KOMIJIEKC NPOrpPaAMM ZUOND ¢ ucnonbsoBaHuem rpa-
donoctpourend,

KoMmnneke nporpaM™ FZZA4/7J cocraesned no cxemMe OHAanora
MAllMHA - 4Ye/iOBeK M BKIwyaeT B Ccebd cneaywiiHe nporpam-
MbI : ZJ/I/JJ y Z_"/A/]é’ V4 /..7‘{7/}/.37_

10.2. Ilporpamma /f/f/ﬂfﬂpeuﬂaaﬂaqerm Ang pacyera Ko-
sdpuunenToB 4/ nNO 3anAHHBIM NapaMeTpaM YCTaHoBkH J[13
< y4eTOM M $€e3 ydyeTa TpeHHd WTaHr O rpyHr. McxoaoHeiMmu
apnsgioTca dopmynnt (2), (3) n (4) u 3HaueHua kosdppuuUHEeH-
roB u A , upupeneunbie B Tabn. 2 u 3. BrixoaHble naHHbie
3aMNHCLIBAIOTCA HA MarduTHelli auck (MIl) B ¢aiin nporpariMei
2OV 7 u poiBoasatcda na AUITY B Bupne TabGnuup 3HAYEHHH
KO3 pPHUUEHTOB Y .

10.3, Mporpamma ZZ2¥V 7L npennaznayeHa ansg pacuyeToB
/é no dopmyne (1), onpeneneHud KOOPAKHAT /2 H «/ B
3ABHCHMOCTH OT I'TYOHHBI UCCNEAOBAHHA H MOCTPOEHHUY rvapy-
KOB é ¥ / B macwrabdax, COOTBETCTBYWIIHX TpeboBaHHAM,
U3MOWCHHBIM B [1.6.12,

10.4. llporpamma 2477 npeanHassHayeHa and onpeielie—
HUSl CPeAHHX apHdMeTHHYEeCKHX 3HaAYeHHH .Z- H ,/g 10 BbhlAC-—

/7 Zp
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NeHHbLIM HA papUKax CI0fAM T'PYHTOB, pacdueTop Ko3gphUHLHEeH—
TOB BaApHAUU HO /,04 U onpeneneHys ¢GH3U KO-MEXaHUUYECCKHX

ceoficte rpyuros no tadn, 10-14 CH 448-72 unu rpabuxkam
npunoxeHut 8-10 nacrosmen paborol.

10.5. Komnnexc nporpamm ZZA/7 cocraened Ha 93bike
GOPTPAH 1Y u paccunradH anda paborsl Ha OBM Ttuna
EC-1022 ¢ ucnonbzopanuemMm rpadonocrpourens EC-7054 (aun-

rurpadp 1612-3 & ).
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MNprnoxeonse 3
FPAGUK UIMEHEHUA CHIK TOKA J B 3ABHCHUMOCTH OT
YAENBHOIO 9AEKTPUYECKOrO CONPOTHBIIEHHA P PACTBOPA
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[Ippnoxenne 4

FTPA®HUK 3ABUCHMOCTH YOAE/IbHOHW CHUAH
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Il pegMeqd anue. $ HIHKO~MEX HAT ECXHE xapaKTepHC—
THKH I'7IHH B CcyrnEHKoB nnpg M > B0 H'Mm onpenensTths no
nauabiM I3 He pexomMmeHAyeTcs, T.XK, B 23TOM CHIydae HX HO-
KazaTelld NOAy4YaioTCd 3aBbllieHHBIMH,
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[Ilppnoxeunue (2

MOPALOOK OINPEREJNEHHUR CMETHOHWH CTOMMOCTH
HA U3LICKATEJIbLCKHE PABOTHI METOAOM 313
H COCTABJIIEHUHA HOPM BPEMEHH H PACUHEHOK

HA CAEJ/IbHWIE PABOTHI

OnpeneneHne CMETHOH CTOHMOCTH

JNeKTPOKOHTAKTHOE AMHAMuYeckoe zoHaupoBanne (D/13)
coueTaeTr B cebe aBa cnocoba HCccneaoBaHHd T'PYHTOB: AMHA-
MHAYECKOEe 3OHAHPOBAHKE H TOKOBBI#f Kaporax. CMeTHYIO CTOH-
MOCTh H3bICcKaTenbCkux pator Meronom I3 onpepensior no
*COOpHHKY leH HA H3bICKaTelnbCKHe paboThl A7 KanuTalbHO-
ro crpourenbctra’ (M., Crpo#inapar, 1982).

CTOMMOCTE NHHAMHYECKOrO 3JIOHAMPOBAHHA ONpeaensioT No
7abn.226 n 227* us BoipaxeHud

4;" a'/yf

rpe & ~ CTOHMOCTbL OQHOI'O HCNBITAHRKA ONHAMHYECKHM 30H-
OHPOBAHHEM B 38BHCHMOCTH OT KATeropHd CIHOX—
HOCTH TPYHTOB H INyOHHBI 3O0HOHPOBAHUS;
N - xonmuectso HcnbiTaHmit (Todek 30HAHDOBAHHA ).
CrouMoCThE | M TOKOBOI'O KAPOTAXA NPH TOYEYHOH perHcr-
pauuu TOK&, cornacuo r1ab6n.280, 84, cocrasnser 4,6 py6,

CnenoparenbHOo, CTOHMOCTBb K&POTAXHBIX paboT COCTABHT
Cr =4,6:L , pyS, ,

rae [/ -~ o6mneM kaporaxHsix paboT, M.

% —
3necr u ganee HoMepa rtadbnuil, NDYHKTOB H naparpagos

B3siThl u3 "COOpHMKa HeH HA H3blCKaTelnbCKue paboTsl
Ans xanuTalnbHOro CTPOMTENbCcTBA”

419



CrouMocTes cocraBnenmd NpPOorpaMMbl H MNPOEKTA NPOHIBO-
crea pabor, onpenenenus BHx o6weMoOB, COCTABNERHA rpadpu-
Xa BbINIO/IHEHHA H CMeTh ANa pafioHoB | xaTeropum CnuoxHOC=-
TH onpenensior no rabn, 308, 81, Ilpux cMeTHOR CTOMMOCTH
no 195 tehic.pyb. oma cocrapnser

Cs = 200 py6.

Ana pa#tionos 2 u 3 kareropult cnoxuocru {rabn. 308,
npuMeuyande 3) Kk sToO# CTOERMOCTH NPHMEHHIOT COOTBETCTBEH-
HO Koadgpuuumentnt 1,2 n 1,3,

CtonmMoOCTb kamepanbHoll ob6paboTKH LRAHHHX OHHAMHYEC KO-~
ro aodauposanus, cornacso rabn. 310, 88, cocramnser

ly=02°C, =02 N, pyS.

CroumMocTh kaMepanbHoft o6paboTkn OAHHBIX TOKOBOIO
KapoTaxa, COrNacCHO pPACHeHKAM HAa KaMepanbHbe reopusngec-
xae paborei (cTp.288), cocrapnser

é’f =013’6’z = 1,318'1 ’ Dyﬁi

[Ipy BbHINONIHEHHH KaMepallbHbIX padoT B NONEBBIX YCINOBH-
dX C BLNONATON MONEporo AORONLCTBHA K UeHaM H& 3Ttu pabo-
Thl, cornacHo obmum ykasanusMm n,14 {(ctp.10), npumesnsiorT
koadppuunenr 1, 10.

CTOAMOCTEL COCTABJ/ICHHS HHXEHePHO-Ie€OoNOrn4ecKoro orye-
Ta [0 MarepuanaM HCccleaoOBaHHR nnd paifoHoB 1 kareropuu
CIIOXHOCTH, cornacso Tra6bn, 311, 81, cocrasnger

(p=0,15 (€ +Cs ) =0,15 (0,2-@-4 + 1,38-L),py6.

IOIna 2 u 3 kareropwft cnoxuwoctu (taébn, 311, npumeua-
nue 4) x uesne [;. NPHMEHAIOT COOTBETCTBEHHO KOapbHIHAEH-

et 1,2 ® 1, 3.
CTouMMOCTh 3ATPAT HA OPraHH3alHI0 H JHKBHAALHIO IeodH—
auyeckux pabor (ra6bn.8, 83) cocrasnser coorsercrBeHHO B

H 0% or obmell cCyMMH 3aTPAT HA nonepbie padboThi

[7’= (Q*(’z)0.0B + (2, *C5 ) 0,05 = 0,11-g2- 4 +
+ 0,906, , py6.



Pacxoaobn HA BHYTPeHHE# Tpascnopr onpeaensior o rtabn.d
g NPOHREHTAX OT CMETHOf CTOMMOCTH NOJNIeBhiX H3bICKAHNA H3

Bh[p&)KQHHﬂ
rae /f,;o ~ KoadpHUMEHT, 3aBHCAmMHH OT oOmeffi CTOHMOCTH
NMNOoJ/ieBbIX H3LICKAHHR, PpPAaACCTOdHRSA Npoe3na H

nepepo3oKk o06opynopaHud, A& TAKKEe NpPOAOHXH-~
TebHOCTH nepmrona nolepbix pabor,

Pacxonbl HA BHEWHMR TPAHCOOPT OnNpefensoT 10 CyMMe
CMEeTHOR CTOHMMOCTH IMOJIeBbIX H3LICKAHHA H pACXONOB HA& BHYT-
peHHH i TPAHCNOPT, HCKIO4Yas 3aTpPaTbhl HA apeHay clneunanb-

HbiX TPAHCIOPTHLIX CpPeaACTB

Koscbcbnunen'r A}M BHIPAXEH B NPONEHTAX OT CMEeTHOM
CTOMMOCTH H3bICKAHUH n onpepnendercd no ratn.d.

flononHuTenbHLIe 3aTpaThl HA NpopenexHne pabor p HebOna-—
ronpusTHbIR nMepHoa roaa, cornacHo ofumwHM ykKasaHuamM n,7, r

(ctp. 6 ), onpenensioT H3 BbIPAXEHHUS

=16+ G+ 0+ 8g) 02,

[lononuuTEenbHbLI®E 3a4TpaThL HA NpopeneHune pador Ha TeppH-

Topuax (aksatopusix) Cc 0cCOOBLIM pPEXHMOM, COINIACHO 00OmnAM

ykazauusaM n.7, 8 (cTp. 5 ), onpenensior M3 BhIPAXKOHHI

[’f ..-.-:-/‘_/;4[} +¢{ > %4}42.5;

[Ipu BbinonHennn pabor B paitoHax, ANg KOTOPBLIX B COOT-
Be@TCTBHH C ACHCTBYIOMHM 3AKOHOHAATENBCTBOM YCTAHORIIGHRHK
pafionrble xospbuLKEeHTH K 3apaborwo# nnare. B obmyio CTO-
HMOCTb MNOJIeBbhIX H3bICr¥arenbCKax pabor, cornacHo obmAM yka-

saunaM n.7,n,e (crp.8), BeonsT coormercrayomuae Xo3dbpu—

HHEHTH/l;a.
O6mag cMeTHa® CTOMMOCTh H3HCKATeNbCKHX pabor MeTo-
aoM 313 npn BHINONHEeHHH KaMepanbhuniXx pabor 6e3 nony4deHHp

NOJ/1IeBOro AOBOJILCTBHHA COCTA&BHT

[’z//} -..&[:, f[}/ﬁ/’a f[_}-f-[;,-#é}-f[;.q#[} +[} -!-['/0 +

* Loy s
a3l



O6mas cMeTHAd CTOHMMOCTbL H3BICKAHHH NpH KaMepanbuofi

0bpaboTKe nonepbix MATEpPHaANOB B MNONEeBhLIX YCNOBHAX COCTA-
BHT

[’:/!1‘(}4[}1‘/[5,4[’5/, Z/_;']/;;, « Ly + L5 +[;, +

4-[_'9 L4 [./4'7 4 ['I/ ’
Ilpit yacTH4YHOM BbBINNO/IHEHHH KaMepanbHbiX paboTrT B 3kKcne-

AMUHH MNPOH3IBOAHAT COOTBETCTBYWUIHE pacye€Tbl, YYHTHLIBAH A0-—~

IeBYID 4YaCThb KaMepanbHbiXx pad®or, BHEINOJMHEHHYIO B NONEBRbLIX
ycnosuax,

CocTaBnenue HOPM BPEMEHH H pacUeHOK
Ha caenbHble padoTh

Hapsan ua caenbhble paborel ana Gpuransl, obcnyxupawimnef
ycTaHoBky I/13, cocrampngioT no "EanspiM HOpMAM H pacUOH-
KaM Ha uabickatennckHe paborei’ (EHB n P-H), w.2 (M,,
Crposinagar, 1878).

[[penBapuTenbHO 110 NMONEBBLIM XYpPHAN&M, YYHTHIBAA KOIMH—
yeCcTBO YRapos MonoTta v? , HeobxonHMoOe ANg NOrPYXEHHA
souna Ha 10cM, onpeaensaior ob6wveMun pabor B MeTpax,pnLINnol-
HEHHble B rpyYHTax pa3Hux Kateropuft (ra6n.20, crp.208).

[lo nopme 838 (crtp. 207) onpependgiT enMHHYHBIE HOPMBI Bpe-
MEHH H PaACUHeHKH A8 KaxAO§ KaATerOpHH HCCNegOBAHHbIX
'PYHTOB. Y MHOXA&H pacueHkn HA ob6beM BEINONHEHHBLIX pador,
onpeaenawT CYMMY BbINNATH,

B 3aBHCHMOCTH OT KOIHYECTBA ONLITOB (TOYGK IOHAHPO-
panust) no wopme 937 (crp.2068) ycramasnupaioT 3arpathi
BPEMEHHM H [JeHer Ha MOHTAaX H AEeMOHTAX YCTAHOBOK, A4 TakKk-
e na norpyaky (nopma 378, crtp.83) u paarpysky (Hopma
380, cTp.83) obopymoBaHKA Yy Kax OO TOYKH IOHAHPOBAHHS,

CTOHMMOCTBL TOKOBOI'O KApOoTaxa olipegensior o HoOpMe
1581 (ctp.337). o rab6n.27, §7 (crTp. 335) onpenendioT
koabpHlUHEeHThI, OOycnopneHnme rnybHHOI SOHAHPOBAHHUA
(1.3 -~ po rny6uum 10mM u 1,2 - npu rny6use Gonee 10M),

a rTak#e HebnaronpusaTHbiM nepuoagom ropa (1,3 - npu Tem-
Nepatype OKPYXAWIEero BO3Ayxa OT MHHYC 9 no MHHYC 15°C).

CrtoumocTtb | M xaporaxa npu rnybnHe 3OHAHPOBAHHA
no 10 M B neTHufl nepHon roasa cocTrapndeTr

02



1.06 - 1,3 = 1,378 py6.
apr rnybume 30HARpopaHEWs Gonee 10 M cocramaser
1,08 « 1,2 = 1,278 py6b.

B oceHHe-3uMMHHfA nepuon npm rnyOmRe 30HAHPOBAHHA A0
iO0M 1 Oonee CTORMOCTBE | M kaporaxa COOTBETCTBEHHO COC-

TAQBHAT.
1,086 < 1,3 - 1,3 = 1,791 py6;

1,08° 1,2 ° 1,3 = 1,654 py¢b.

ppurana, ofocnyxusaiomass yctranosky If3, cocronTt ua
rpex yenopek: onnoro UTP u apyx pabounx. Bmecto UTP
MOXEeT OpiTh cTapmnft TexHuK, CornacHo npanoxeHmio 1
(cTp.386) u npunoxenuwo 2 (n.86, crp. 406) EHB u P-H,
MeCcA4YHas CTaABKA HHXEeHepa wecToro paapapga pator cocrae-
naer 137,55 py6. (uacosas 0,784 py6.), a pabouero rTperbe-
ro paapsana 88 71 py6. (uacopasa 0, 576 py6.). Hacopas cras-
xa Opurankl B UenoM cocraenser 1,948 py6b.

PacyeTt 3apnnarsl NPoOH3BOAHAT MO 34TPATAM TPYAA KA [O-
ro ynexa 6paragbl NpoNOpUHOHANBLHO KO3bdHIOHEHTY YYHACTHH,
KOTOPBIK onlegendT NyTeM AOe/IeHAd 4YaCOBOR pacuyeTHO§ crTapB-—
KH Kaxaoro w4ineHa 6Gpurannl Ha 4acoBYIO CTABKY OpHraani:

0,794 : 1,846 = 0,408 (ogna wmHxeunepa);
0,576 : 1,848 = 0,208 (anas pa6Gouero).

JareM onpenendioT KOAAYECTBO Yy4YaACTBYIOUIHX €[1HHHU, paB-—
HO€ TNPOHU3BENEHHI KO3pPUIHEHTA YYACTHA KaxIAoro 4JieHa
Opuranbi Ha konuuectso paboyux cmeHd., Pasnenup szapabor-
HYI0 MNAaTy HA CYMMY YYACTBYIIHX €OHHHI, OnpeaensdioT
CTOHMOCTBL OQHOHK €aHHMUbI,

Bce npupenexnHnie pacyeThl 34HOCAT B COOTBETCTBYIOULIHE
rpagpol 6nanka napana Ha caoennHnie padorvl. [lun npodpunak-

THYeCKUX paboT onmradYHBAIOT H3 pacuyeTa MEeCHAYHOI'o oxKnanpa
patouux.



[lpuMep cocraBneHus pacCHeHOK HA
coenbHbie padoTel

[Ipn nuuefiHbIX HHXEHEPHO-TIe€ONOIrHYECKHX HIBICKAHHAX 3IH-
Mo#t Ha obpekTe A BBINONHEHO ]9 30HAKPOBAHHN, H3 KOTOPbIX
O JO0HAApOBAHHE rAy6bunow 15 M, 5 - rnybunow 10 M 1 5 -

rnybuHow 9 M.
Paccrossue npoeana n nepepo3ok uHe npepwsimaer 100 kM,

[Tonepbie paborbl pbinonHeHw 3a 10 pabogux cmesn,

Ilo nonepbiM xypuanam, Y4YRTHIBA" KONUYECTBO yAA&DPOB MO-
nora /7 , uHeobGxoaumMoe ana norpyxeHHs 3onaa Ha 10 cmMm,
o6reMbl pad®0T, BbLINOJIHEHHBIE B I'PYHTAX pPAa3HbIX KaTeropsi,
cornacuo tabtn., 20 EHB u P-H, cnenywwmue: 1 kareropus

20, [1 kareropusg 75, 11U kareropusa 50 m,
Ilo HopMme 838 croumocTh 1| M 3O0HAHpPOBaHUA I'pyHTOB 1 Ka~

reropuu cocrasnger 0,183, 2 xkareropun 0,232, 3 xarero-

puu 0,278 pyb.
CyMMa peler, npHYHTAKOINAACH 34 BbINOJIHEHHEe OAHHAMHYEC—

KOO 3OHAHPOBAHHWS, paBHAa
25-0, 193 + 750,232 + 50.0,273 = 36,1 py6,

CTOMMOCTE | M TOYEHYHOrO KapoTaxa, COrnacHo HopMe

1581, pasua 1,08 py6.
Yyurpinag KoappuiueHTbl, O0OyCnopneHHbie raybuHOI 30HAK-

popaunus {(Tabn. 27, 87), BuinondHenune paboT B HeOR4ronNpH-—
ATHbI Nepuon roga (ra6bn.227, 88) npu rnybune zoHaupOBA-
Hud 20 10M, cToHMOCTBL KaApPOTAaXHBIX HCCIEeAUBAHHHN cocCTap-

nAeT:

(105 + 5¢5) « 1,06 * 1.3 - 1,3 = 134,22 py®.

[Ipn rnybuue sounupopauund 6onee 10M nonyuum
155.1.06-1.2 - 1,3 = 138,00 pyb.

3arparbl Ha MoHTax ycranobxu (nopma 937, a) cocraeBnfa-

IOT
150,802 = 12 py6.;
Ha neMoHTax ycranoku (Hopma 837, 6)

o4



150,405 = 8,1 py6.:

ya norpya3kKky obopynoBanua Maccoit 0,1 T ¢ yxnankoit
(nopMma 378)
15' 0'1 * 0.314 - 0|47 pyﬁii
Ha paarpyaky obopynosanna maccoin 0,1 T ¢ yxnaakxof

(HopMa 380)
15+0,1- 0,251 = 0,38 py6.

Bcero cToMMoCThb BbinonHenudg 15 I3 obmum obBremMom
150 M paBHA
36,1+ 134, 22+1389, 00+12+6,1+0,47+0,38 = 328,27 py6.

CroumMmocTb paboT C yweToM ponnarbm 38 HeOGnmaronpusdTHbH
nepuon rona (rTabn. 2) pashna

328,27 « 1 1 = 362,18 py6.

PatoTst BuinonneHsl Opurapnoit 313 B cocrape: CT. TexHu—
ka naToro paspsina pabor ¢ MecsiyHo#i craskoi 126,5 pyb.
(vacopasi crapkxa 0,731 py6.), pabouero Tperbero paaspsna
c mecayHo#i crapkoh 99,71 py6. (wacosasa craska 0,578 py6,)
u paboyero BTOpPOro paspsina ¢ Mecs4Ho# crapkoh 81,74 py6.
(vacopas crapka 0, 530 py6.).

Hacopad craBpka Opuranbsl COCTABAAET

0,731 + Q0,876 + 0,53 = 1,837,
KoadduuueHT yuacrtud Kaxaoro yneHa 6puransl CoCTaplfAeT:

0,731 : 1,837 = 0,398 (ana cTt. TexHUukKa);

0,576 : 1,837 = 0,314 (ana pa6ouero rtperbero
paapsna);

0,530 : 1,837 = 0,288 (ona paGouyero BTOpPOro
paspsina).

KonuuecTpo ygacTBywomHux €AHHHI pPAaBHO
0,398 « 10 cmen = 3,88 (ang cT. TexHRKa);

0,314 = 10 cmeun = 3.14 (ana pafoyero Tperbero

paspaga);
29



0,288 « ]C cmen = 2,88 (ana pabGouero BTOpO-
ro paapdaa).

Bcero ysacremywomux eanHru 3,88 + 3,14 + 2,88 = 10,
CrouMocTbh onuof eaunnun: 382, 18 py6, : 10 = 368,22 py6.
[lpuyurTawmasca sapmninara:

ana cr.Texhuka 36,22 © 3,88 = 134, 08 py6, ;
ana paboyero TpeThero paspsana 36,22 « 3,14 = 113. 78py6.;
ana pabowero proporo paapsiaa 36,22-2,88=104,31 py6,
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6. Kareropun CTOXEOCTH IPYHTOB?

9 - npu = I8 & 2&,

I « npu

7 = b,

il = npr 77

=6+ Iy U ~npusz=12 + I8;
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