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NPEAUCIIOBHUE

PykosoacTBo pazpaboraHo B pasBHTHE rlapbl 2
CHull 11-15-74 u rnaeet 3 CHull 11-8-78. B Pykosoncrse
paccMOTPEeH MEeTON 3/eKTPOKOHTAKTHOIO MHHAMHYECKOro 3OH-
OHPOBAHHMA, COYETAKUMH NAHHAMHYECKOE IOHAUPOBAHHE H TUKO-
Bblff KApOTAa), OaHa chepa ero palUHOHANBHOrO [PUMEHEHUS
NPY HHXEHEePHO-IeO/IOrHYeCKHX HM3bICKAHHHUX, YKA34HLI OCHOB-
Hble TpefomaHHa K o6opyaoBaHHIO, Aanmaparype H TeXHONOTHH
npoBeneHUs HCNbITAHUM, [PHBEOEHbI cnocoOpl ®6paboTKH H UH—
TepnpeTalHy MONYYEHHbIX MaTepHalop, NOPANOCK MpeacTanlie-
HufA peaynbratos HabGmoneHu@r M onpeaeneHnds CMETHOH CTON—
MOCTH BbIIOJHEHHBIX paboT.

PykoBOoaCTBO COCTABIEHO HA& OCHOBE OnbITHO-IIPOW3BOACT-
BEHHBLIX M 3 KCIIEPUMEHTANbHbIX HCCIeAOBAHHH, BbIIIOTHEHHBIX
Ha ofvekrax Muuarpaunccrpoda. UHHHU MIIC, o6peannenus
“CTPOHU3bICKAHUHA" ¥ APYTHX BEAOMCTB C YCTAHOBKaMH, H3-
rOTOBNEHHLIMH HA 3 KcnepuMentanbioM zasone UHHUHUCa.

Pykosoactrso paapat6orano uux. B.A.lpuronoin., B npore-
NEeHHH 3 KCNEePHMEHTA/bHbIX paboT H AOArOTOBKE MATEPHANOB
npuHuManu yuacrtue umxenepnl B.B.3emckos (UHHUHUC) «
H.M.3apanuwun (Cowanopnpoexr).

Pafora noepHasHauseHa AN HHXEHEPOB-I€ONOroB M reodn-
IMKOB [POEKTHO-H3bICKATENbCKAX HHCTHTYTOB MuHTpaHccTpo:.
XennopnpoekroB ¥ I'ynporpancnytu MIIC

3ap.oTneneHHEeM HIbLICKAHH#
H [POEKTHPOBAHHR XENe3HbIX Aopor

A.M.Koanoe



1. OBUIME TTOJIOXEHHSA

1.1. Metoad 3NeKTPOKOHTAKTHOIO AHRHAMHYECKOI'0 30H-—
ouposanus (D13) OTHOCHTCH K MOJIeBHIM HHXEHEePHO-I€ONOo—
FHYeCKHM MeTodaM H NnpeaHa3HAYeH A8 HCCHleNOBaAHHS Nec—
YaHbIX M THNHHHCTbHIX T'PYHTOB.

1.2, Mertoa 33 coueraer B cebe apa cnocoba ucnbiTa-
HHSl TPYHTOB: TOKOBBIffi KAPpOTaX H OHHAMHYECKOe 3O0H[H pPoBa-
uue. [lo pesynbraraM TOKOBOrO KapoTaxa rpPyHThl Cleayer
pacuiiensiTb B OCHOBHOM II0 HX JIATOJIOTHYECKOMY COCTABY,

No O8HHBIM OHHAMHYECKOIC 3O0HOHPOBAHHS - OUEHHBATHL HX
s KO-MexaHHYeckye cpotcrea. CoyeTaHHe TOKOBOIOo Kapo-
Taxa C OHMHAMHYECKHM 3O0HIHPOBAHHEM MO3BONAET 3HAYHTEb—
HO YMEHbWHTb OOGBEM ONOPHOTO0 HHXEHEePHO-IeOJIOrH4ecKoro
6ypenud.

1.3, YCcTaHOBKY 3/IeKTPOKOHTAKTHOI'O OAWHAMHYECKOTro
sonauposanua (D[A3)cnenyer NpMMEHSITL NPH HHXEHEDHO-I€O-
NOMHYECKUX HM3bICKaHHSX TPYAHOOAOCTYNHLIX ONSY TPaHCHoOpTa
yuacTkop (60noT, MENKOBOAHLIX 3aH/IEHHBLIX MOHM pek, Kpy-
TbhlX KOCOI'OpOB, HAaChife M BBHIEMOK XENeaHbIX [Oopor,
CTAHUHOHHbLIX H CTPOHMTENbHBIX NONomanox H ap.). [lo cpaBhe-
HHIO C YCTAGHOBKOH CTAHOAPTHOrO AMHAMHAYECKOro 30HOHpPOBA-
aust tuna YDBII-15 M ycranosvxa 313 6Gonee nopraruBHa,
Tpakcnoprabenbua, nerka {(Macca ycraHOBKA 6e3 TaHr
cocraenger 30 xr).

1.4. Ilo napaMeTpy yCNnOBHOro AMH&MHUYECKOI'O CO-
npotusneHuss ycrasosku YDBII-15 m » O[3 umeror pnonue
YAOBIETBOPUTENbHYIO CXOAUMOCTbD Ll].

1.5. Koucrpyxnusa ycranoskn 33, cnocobm Tapn-
posku npubopoB ¥ HAKOHEYHWKOB, OCOOEHHOCTH TEXHOJIOrHH
NpoBeOeHH MONeBhiX HCC/lenoBaHHH HA/IoOXeHs! B paborax
(1,2,3]. [lpu paspaBorke KOHCTPYKNHHM YCTAHOBKH YUHTBHIBA-
NUCh OCHOBHbI® TpebGoBaHUA H3bICKATENBCKHX NapTuit 1no Mu-
HUMAanbHbLIM rataputaM, Macce, 3 KOHOMHYHOCTH MUTAHHA H
rTpaHcnoprabenbHOCTH.



2. HABHAYEHHUE U OB/IACTb NPUMEHEHHUSA
METOOA 343

2.1, Meton 33 npepnasnauen ANA MCCNEAOBAHHA [ecua-—
HbiX ¥ C/IMHHCTBIX I'PYHTOR C COOEpX&HHEM KPYNHOOOGMOMOUHBIX
pKimoyedufi He Bonee 40% no mMacce u YCIOBHBLIM AMHAMHEC-
xuM conporupnenuem P ue 6onee 20 MIlla (QOOKPC/CMQ).

2.2. Meton 313 cngnye'r IPMMEHATb B COUETAHMU C ApY~
FKMH BHAAMH HCC/IEAOBAHMHA ANS peleHds CAeaYIOMKX HH¥e—
HEepPHO-TIeOoNIOTHUYECKUX 3anay:

pacu/leHeHusl MCClleayeMbiX MAECHBOB MO BHAAM I'DYHTOB,
YCTAHOBNEHMSA MOWIHOCTEH OTAeNbHbLIX CnoeB M riaybun sanera-
HUMS TPAHML KX pAaBQEenop;

OPHEHTHPOBOYHON KONHYECTBEHHON oueHkH PM3MKO-Mexanu-
YO@CKHX CBOHCTB PPYHTOB! MIOTHOCTH C/OXEHNs, YPIOB BRYT-
peHHero TpeHus M Moayne# nepopMAlUH [1€CKOB, HOPMATHBHO-
ro napneHud ¥ Monvrael nedpopMaUMH CYIIHHKOB H TVIHH,

OLIeHKH NPOCTPAHCTBEHAOA H3MEHYHRBOCTH COCTABA H CBOACTB
rpysToB;

onpepenedys YpPOBHS T'PYHTOBLIX BOA B NECYAHBIX OTJOXEe-
HHSIX;

onpeneneHdss CTENEHH YNIOTHEHHS H YNPOYHEHHS BO Bpe-—
MEHH MCKYCCTBEHHO C/OXEHHbIX (HACBINHBIX H HAMBIBHBIX)
FPPYHTOB;

onpenenesHn KOPPOSHOHHOR AKTHBHOCTH I'DYHTOB O HX
YRENbHOK 3NeKTPONPOBOAHOCTH,

Bbibopa MecTa pACNONOKEHHS OMNLITHBIX M/IOMAANOK ANA Ae-
TANbLEOrO H3YYCHHd (UBHKO~MEXAHHYECKHX CBOHCTB IDYHTOB
npyrumu metogamy (wramnaMu, MNOPECCHOMETPAMK H ApP.);

ofcnenoranus HAaCbINEe# dKCINYATHPYEMBIX KEIe3HbIX Aopor
C Uenpid Onpenenennd TOMuUEHBI GamnacTHOro Cnos, rpadul
PacnpoCTPAHEHUsS] ¥ MOWHOCTH OAanmacTHbiX WiIe#pos, BeigBIE-
HHY H OKOHTYPHUBAHHHA 6annacTHBIX NOX, KOPBIT, MEUKOB H
rgean, onpenene”Hus HX pPasMepoB H KOHPUI'YpPALUUH; YCTAHOB—
NeHud BEeNMYMH ocanok B KOHPUrypaluw NOAOWB HAChINEl, BO3-
BeNeHHBIX Ha cnabpix rpyarax (unax, Ttopdax, camnponensx),
ONpeaenelHs KPOBIH Mepanblx I'PYHTOB B TeJle HACBINM WU AOp.;



M3Y4EeHHs OIOJI3HEBBLIX KOCOropos, OMNpeneneHHss MOLIHOCTH
pasynnoTHEHHbIX ONON3HeBHIX Macc, onpeae/ieHus I'PaHHll pac-
NPOCTPAHEeHHd OMNOJI3HEeH NOo NNOoWAaaH, BbIIBICHHA MepeyBIax-—
HeHHBIX 30H, YCTAHOB/EHHS NIOCKOCTH CKONbxeHms (cnnbipa),
rny6uHbl ee 3aneraHuss U KOHPUI'YpAaALMH,;

HCCNeaoBaHKd TOPhAHbIX 3AleXe}t U O3epPHBIX OTNOXKEHHH.
2.3. XapakrepucTHKM CBORCTB Mepanbix, HNPOCANOYHbIX,
Habyxalwuux, 3A8CONEeHbIX TIHHUCTHIX I'PYHTOB, 4 TAKXe IMblie-
BATHLIX BOMOHACDBIWEHHbIX MECKOB M Cynecell 10 yYCIHOBHOMY OH-

HaMUYeCKOMY conporusnennio Pp e onpenensior.

2.4, 'nybuua 30HAUPOBAHHKS 3ABHCHUT OT NJIOTHOCTH ClOXEe-—
HUS I'PYHTOB M uaMensercsa ot 3 no 20 M. PacueTnas rny6uua,
fgonyckawomasa onpenenesne puau Ko-MexaHH4YeCKHX CBONCTB IpyH-
ros no Pp, npu yneneHoit aseprur sounauposanus 500 H/CM,,
(Mecce momsora 10 xr ¥ Beicore ero nagenusd 0, 5 M) ne npeBniwaer
10 M, a npu ynennuHoit snepruun souauposanusa 1100 H/cm
(macce Mmonora 15 kr u seicoTe ero nageunus 0,73 M) e npe-
poiwaeT 18 M. 'mybuna 30HAHPOBAHHS MO TOKOBOMY KapoTaxy
HeorpaguuyeHa,

2.5. Owubru B onpeneneHud rnybuH aanerauusd rpasui
FPYHTOB PAa&3NHUYHOrO MAHTO/IOCHYECKOr'0 COCTaBa Npu are zab-
moaenui, pasuom 10 CM, H DA3JIKYUM [PYHTOB [0 YREIbHBLIM
3MeKTPHYECKUM COINPOTHBAEHRAM He MeHee ueMm B 1,2 pasa
cocrapnswT +5cM, npu ware xnabmopeduit 5cM CoOCTaABAAIOT
+2,5cM, [lpu Hewerkoit rpanuune pasgena, HalpuMep [POHU K~
HOBeHMHM webHs 6GannacTHOM NPpH3Mbl B NECYaHY MNoaYIKY,
TOYHOCTb oOnpeaesnedanss IPaHMl cCHMxaeTcs B 2~3 pasa,

2.8, [anubie sougupopanus (cuily TOKA, [PONYCKAeMOTO
yepes uCCAenyembie TPYHTHI, H KOJIHYECTBO NOCTOSHHLIX MO
cuile ynapoe MoOIlOTa, HEOOXOHHMbIX O/f NOIPYXEeHHS 30HAoA
na rny6uny 10cm) sasocar B coorBeTcTByimHe rpapbl none=
BOrO xypHana (npunomenne 1).

3. OCHOBHhLIE TPEBOBAHHUA K OBOPYOOBAHHIO
U ANNAPATYPE

3.1. B cocrap ycTaHOBKHW 3/I€KTPOKOHTAQKTHOIO AHHAMM—
4eCKOro SOHAHPOBAHHS [AONMHLI BXOOUTH Cl/EAYIONHE OCHOBHbIE
y3nb {(puc.l):
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Puc. 1. O6wuii Bua ycTanopku 3MEKTPOKOHTAKTHOTO AM-
"Hamuueckoro sounupopanus (I[A3):

]~ OorpaHMuKTeNE BHICOTH NOABEMA MOJIOTA; 2 — HANPAB-

nqowas wraHra; 3 - MonoT; 4 - pelyar H3BJIEKAKWEero

YCTPOHCTBA; 9 - nBYyXXKHIbHbl#i kabenn, coeAuHAOWHMA U330~

NUPOBAHHBIE KOHTAKTHI HAKOHEYHHKA C M3MEPUTENbHBIM MpH-

Gopom; 8 - uamepurenbHbi#t npubop MUT-81, 7 ~ onopuas

nnura; 8 - HHBEHTAPHBIA ABYXKOHTAKTHBLIH HAKOHEYHHK,

8 - camosaxparpipaoumnil Mexaduam; 10 - wrauru, cocrag-

nswowue 30Ha; 11 -~ noababok (ynop ana monora)



MHBEHTADHLIK OBYXKOHTAKTHbLI® HAKOHEYHUK;

30HA (WTAHIH C HAKOHEUYHUKOM);

ynapHoe ycTpoiicTso (MONOT C noaba6Gkom u Hanpabnsolle i
WITAHTOI ) ;

U3MEepHTensHoe ycTpo#icTBO (reHepaTop M uUBMEPHTENb TO-
ka UT-81);

M3BlNeKaowee YCTPOKCTBO (CAMO3axBATHLIBAMHY MEXaHH3M,
pblyar, OIOPHAS MIHTA),

3.2. 30HA MOrpYXAalT B HCCNEAYEMBbi€ I'DYHTH MOCTOSHHbI—~
MU MO cune ynapamu Monorta. Monor maccoit 10 kr npumens-
I0OT A/ NCCNEeNOBaHMA TPYHTOB C YCNOPHbLIM OMHAMHYCCKUM
conporuBiieHueMm ao (-8 Mlla, a monor mMmacco#t 15kr-or 5
no 20 MIla.

3.3. llapameTpsl oBopynopaHus M annapaTypbl yCTAHOBKH
33 npuBenennt B Ttabn. 1, HoMeHuenue BrICOTHI nageHus MoO-
710T& H ero MAacch AONYCKaeTcs NpH YCNOBHM, YTO yaenbHas
3Hepruss sonauposanuda cocrtasndger ot 500 no 1100 H/ cMm(50-
110 krc/cM), a OTHOWEHHE MACCH MONOTa K Macce MNOOBHK-—
Hbix vacrteil ycraunoBku A3 - or 0,3 no 1,6 no Bce#t rnyGu-
HE 3OHOMPOBAHHYL,

T adbnuyna 1|

Ne | CocTas ofopynoBanusi U €ro xapak- 3Hauyenud napa-

n/n TepPUCTHKA MeTpoB

1 HaxoHeuRHK ABRYyXKOHTAXTHBHIHAS
reomMerpuyeckaa ¢opMa KOHCT- Kounyc ¢ yrnom
pPYKUHH npn Bepuwune 60
AHAMEeTpP OCHOB&HMSA, MM 35,7

OUAMETP KpYCrelXx OpPOH30BBLIX KOH-
raKkros, MM 9

tonuutda ua3oN«duUUOHHOTO Ccnod, MM 1

YOAATICHHE OCH KOHTAKTOB OT OCHOBA-
HUA KOHYCA, MM 10

Yo MexAay OCAMH KOHTAKTOB . I'Dan 120




[lpononxenne tabn. 1

Ne | Cocras oBopynopanus u ero xapak— 3uaueHusa napa-
n/n TePHCTH KA Merpos

2 Wranrn aonpa:

HAPYXHBIA AHaAMeTp, MM 24
TO/IULIHHA CTEHOK, MM 4
AnuHA 3BeHA C MY$TOH, M 1
Macca a3BeHa C MypTO#, kr 2
ONKHA 3BEeHA& C MYDTOH, M 0,3
Macca 3BeHa C MYpTofl, Kr 0,68

3 {Yaapuoe ycrpoiicTao:

Macca monora, Kr 10
BLICOTA NANGHHS, M 0,5
Macca molrora, Kr 15
BLICOT& NANeHH™, M 0,73
macca nonbabka, xr 3,7

4 1Hamepurensuoe ycrposicreo UT-81:

yacrora reweparopa, lu 220
norpebniemMas MOWHOCTb, Br g,6
npenenbl U3MEPEHHs CHAbl TOka, MA 0, 001-3

HMamenenne popMbl HaKOHeunwka, guaMeTpa, Yriaa pn
BepuwuHe, pPA3MEPOB M B3AHMHOI'O pACNONOMEHUS KOHTAKTOB
He nonyckaercd. CooTHOWeHHe OHAMETpa HAKOHEYHMKA H Au-
aMeTpa WTaHr AOMKHO 6bl.o He Menee 1,5,

3.4. B npubope UT-81 umeercs yervipe npepena HaMepe-
Hui: 100, 300, 1000 u 3000 mxA [1] . B nponecce uaroros-
nexust npubopa NPOBOASIT KOHTPOMNb 3&4 €10 nokasanuamu, WyH-—
Thl noabupaioT TakuM o6paszom, uTobe moxkasauus npudopa

2



Ha pAa3HbIX lipenenax U3IMePeHHil OTNHYaNHCh He Oonee uyeM

Ha 5%, Hapbonee TmatenHo ciaenyeT noabupaTh WYHTHI AN
upenenos u3amMmepennii 0,3 u 1 MA, koropwsie naubonee yacro
HCNONBb3YIOT NPH [ONeBblXx HAGMIOACHUAX.

[locne n3roroenesus npubGop TapupywT. dna sroro napan-
nenbHO KJIeMMAaM Ha Bbixoae npubopa NOAKMOYAIT MAarasHH
COHPUTHBIEGHHH M BONbTMeTp C GONBbIUHM BXOOHBLIM CONPOTHB-
sjeineM Tuua B3-38. UsMmenas conpoTHBneHue BHEWHEH Har-
pPY3KH, OllpenensioT H3MEHeHHe CHibl TOKA U IlaneHHe Hanpg-
AKEHHS,

dna kaxaooro npubopa UT-81 rpapmku 3aBUCHMOCTH CHABI
TOKA # HaANPAXEHUS OT BEe/IMYKMHLI BHEWHCH HATPY3 KM npupene-
HLl B lipunoxeHudn 2., Pacxoxnenunss B nokasauudx npuBoOpoOB Beo=
AMYHUHLI TOKA 1IPpH COIPOTHBICHMH BHewHeh Harpysku ot 10 go
300 Om He ponxubl npeppiwarb 3-5%, a ot 300 no 5000 Om -
5-7%. Pacxoxnenune danpsixenua Ha poixoge npubopa npu no-
GhiX CONPOTHBICHUSIX BHEWHER HArpy3KH gonyckaworcs no20%.

3.5, Conporupnennre H3ONANMU MEXAY KOHTAKTAMH M KOp-
1yCOM HAKOHeUYHHKa A0MKHO ObiTh ne Mmenee 1 MOM. [loxkaaa-
nua npubopa UT-81 (don) npm BKMNIOHEHHOM CYXOM HAaAKOHEY-
HHKe He ponxdo upeppiwartk 0,001 MA, a npu BnaxHomM wuuc-
TOM H&KOHEYHMKe, H3BACYEHHOM H3 HCCNeayeMhix I'PYHTOB,

He 6onee 0, 003 mA,

3.6, [ABYXKOHT4KTHbIE HAKOHEYHHKH [OOCIEe H3TOTOBINEeHUH
TapHPYOT B PACTBOpax XuMHuecku wuctohh conu S pas-
NMUYHOK KonNeurtpauuu, Conb pacTBOpPLdIOT B AWCTHIIHPOBAHHON
Boae., TapupoBky npoussondT I[IpH TeMllepaType +18°C. Ypenp-
HOe 3NIeKTPHYETKOe CONPOTHBJASHHE pACTBOpa oHpenensiT na-
COpaTOPHBIMM pPE3HCTHBUMETPAMH C DONBIHM AMANA30HOM H3-
mepeunii (tuna P-38) nu6o no rpapmkam 3aBHCHMOCTH yaelb—

HOrM0 3J/IKTPHUUYECKOrOo CONPOTHBI/EHHS Pa3/lIMIHBIX PacTBOPOB
OoT Mx KoHUueHTpauwn (npunoxenne 5 MerooHyeckKHX peKOMeH-
nauuit 4 ) npH M3BECTHHIX KOHOISHTPaAUMSIX 3TUX PacTBOpPOB,

FpadHk 3aBHCHMOCTH TOKA OT VAENBbHOIO 3/1€KTPHUYECKOIO
couporupienns pactsopa A2(f(An% OBYXKOHTAKTHLIX HAKOHEY-
HHKOB CO 3HAYCHHSMH !&pPAMETPOB, VKA3AHHBIMH B Ta6n.1)
OO/IXEeH HWMETb XAapaKTepPUCTHKY, [PHBENSHHYIO B MNPHNOKEHUN 3,
Ot1KnoHeHua B lOKa3aHUSX TOKA He AOJxHbI npepbiwats +95 %,

3.7. o naunpiM napaMeTpH4YeCKHX H3IMEpPEeHHI YOCNbHOS
3MeKTpHUYeCKne conpoTHpneune rpyuros Ha 5-10% moiwe cou-
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POTHBNEHUH, onpegcnfaeMnix 10 rpaguky NPHIOKERUA 3 nna
MHAKHX pacTpopos. [lpy onpeneneHun yaenbHOR 3NCKTPOIPO-
BOAUMOCTH IPYHTOB 110 nadueiM D[13 saTn oTknonenus #€#codOxo-
AHMO YYHUTLIBATDh.

4. [IOATOTOBKA K UCIILITAHUAM

4.1. YcraHoBKH 3NME€KTPOKOHTAKTHOIO AHHAMHYECKOIO 3OH-
AMPOBAHHA HEOOXOAHMMO MPOBEPSATh NPH MOJNIYYEHHH MX C I8BO-
aa 4 nepea Bble3nOM Ha nonesple paborbl, HO He pexe 1 pa-
34 B MeCsill, &8 TaKKe NOCNe BbLISABNEHHS M YCTPAHCHHS HEUC—
(1paB HOCTH WK 3aMeHbl neranef,

4,2, B nepuoa NOATOTOBKM K NMPOREEHUIO [MONEBbIX pator
MEeroMMeTpOM H3MEPAIOT CONPOTHB/IEHHE H3ONAUHH MexAyY KOH-
TAKTAMH, & TAKXEe MEeXNOY KOHTaKTAMH M KOPIYyCOM HAKOHEeud-
uunka., Conporusnesne gomxkHo GeiTh He MeHee | MOMm,

B nonepsix ycnopufix nocne okoHYAHHA 3O0HAUPOBAHHH CON-
POTHBNEHHE HIONAUMM HAKOHEUYHH KA NpopepsiioT Ha nupubope
MT-~81. lNokazanua npuGooa (poH) npu NOAKNICHEHHOM HAaCY-
X0 fPOTEPTOM HAKOHEYHHKe He Ao/MmkHbl npeswvimarte 0, 003 MmA,

4.3. llepen BhieanoM B none weo6XoAHMMO [IPOBEPUTbL KOMIl-
NCKTHOCTB YCTAGHOBKM W MHCTPYMeHTa (HaAnHyue rasoBbiX KO-
yejl, sanacHblX WNAKHTOB aAng nonbabka, nnockorybuep, oOT-
BEPTOK), NHTAHME H3MEpPHTENnbHOr O npubopa, CONPOTHBIEHHE
KOHTaKTOB pafoyux HAKOHEYHHKOB, pe3bboBbie coenHHeHud
WTAHr H MY)pT. Pesbbopoe coeanneHue HAKOHEdHHUKaA M nep-
BOR WTAHIH YNNOTHAT CalnbHUKOM unu kneem. OObiyHO Ha-
KOHSYHHMK HE CHMMAaIOT CO IUTAHT'H A0 OKOHuaunns paGoT unm
(ITONHOTO ero u3HOoCa,

4.4, llepnonuuecku yepes 10-15 zouaupomanuit UPOBEPAIOT
LHPAMONHHEAHOCTE WTAHr, OCOOEHHO NepBbLIX TPEX BBEHbLEB,
[ng 3TOoro ux COEAHHSIOT M YKNAAbIBAIOT HA POBHOH [OBEpX-
HoCcTH., OTKIOHEHHE HUX B MODOH MIOCKOCTH HE AONXHO MpeBbl—
uaTtb 9 MM,

YMEHbUWEHHE BbLICOTbI KOHYCA HAKOHEYHMKA NPH MAKCHMAlb—

HOM €ro H3HOCEe He gOJIKHO 11PeBbIdThL SMM, a nuameTpa -
0, 3 MmMm.
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4.5, llepen navanom pa6Gor neobxoouMo ocMoTpeTh Npo-
aonbkbiit nasz nonbabka. Ilpw nanuunu B HeMm aaycesui #Heob-
xonumo yGpaTtk Hx. DTO NPEAOXPAHHT Haonsuuio kabens, coe-
OVMHAKEro KOHTAKTBl HAKOHEYHHKA C H3MEpUTeNbHLIM nNpubo-
POM, OT HapylweHuit,

4.6, PaGouyee cocrosHue npubopa KOHTpONHpyeTCsl nepek—
mouyatenem B nonoxeHuu " Kourponb nuranus”. [lpn aToMm
BbIXOAHbIE KA€MMBl Npubopa 3aKOpauyuBaKTCH, & CTPENKa NpH-—
fopa C !IOMOWbBI0 PEeOCTaTa YCTAHAPRIHBAETCH B MONOXCHHE
"100” wkanw npubopa. Ecnu crpenks& me ycramapnuBaercs
B nonoxenue “1007, nubo mocrerneHHo cMeumaeTcs B CTOPOHY
MEeHbUMXx OKasaHWii, IUTauue nNpubopa HeoBXOAHNMO 3aMEHHThb.

5. NPOBEOEHHWE WCIILITAHUH

5.1, Cocrap u o6beMnl paboT, paccTOosiHMA Mexay TOouyka-
MH 30HOUPOBAaHHMA, TNyOHHa HCCHenoOBAHHE ¥ OYEPENHOCTb Bbi—
nonvenusda M3 B coyeTaHMHM C APYTHMH HHXEHEPHO-IeolOorH-
YECKHUMH HCCNEeNOBaAHHIMH ONpenendioTCd KOHKDPETHLIMH HHXe-
HEePHO-T€OJIONHYeCKMMHU 38ga4aMu, CHOXHOCTBIO H H3YYEHHO~-
CThiO HCClIeAYyeMbIX YY&CTKOB, OCOOEHHOCTbLIO O0DBLEKTOBR CTpO-
HTeNbCTBA H CTaauei NMPOEKTHDOBAHHSA,

3.2. 3oun ycrasoBkd D3 cobupaioT U3 OTAENBbHBIX WTAHT
(3Beunen) anuHow 1 unu 0, 3 M. litauru anuuow 0,3 M Heobxo-
OAMMO HCHONL30BAaThb [Py OOCMeNOBAHMM OCHOBHOH MNMOWAAKI
DKCMNNYATHPYEMBIX KEMe3HbIX AOPOr, AMUHOW lM - BO BCEX
ocTanbHblX CAY4Ya#AX [PH NUHEHHBIX M NJOIMAAHBIX H3bICKAHHSX
Noag HCKYCCTBEHHbIE, NPOMBIWIEHHDBIE U CPaXQAHCKUE COOpY—
MeHnud, obcrnenopaHHd OTKOCOB HACbINEH, BLIEMOK AOpOr
U Op.

5.3, [lng BBINONHEHHS 3OHQHPOBAHHUA MNPeaABAPUTENbHO nna-
HHPYIOT TOPM3OHTANBHYIO /lomanky pasmepamn 0, 5x0,5mM, B
HeHTpe MIOWAanKy BEPTHKANBHO YCTAHABIMBAIOT TNEPBYO WTAH-
'y C HAKOH@YHHMKOM, HABHHYMBAKT HA BEepXHH{i TOpeu ITaHry
pxnaaniin ¥ HagepawoT nonbabok ¢ rpysom.

5.4.llocToaunsiMu IO CHNe ynapaMu MojioTa Maccoi 10 unu
15 kr, nagawomero ¢ BblcoThl coorseTcreenno 0,5 uau 0,73 M,30un
norpyxawoT Ha rnybudy 10-20cMm. Yepes kaxasie 10cm nor-
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PYXEeHHdA MOACYHTHIBAIOT KONKHYECTBO ygApoB MONOT&, & HAa
npubope UT-81 cuumawT nokasawus cunsl Toka, TOK H3Me—
pPAIOT B MONOXEHHMH ONYWEeHHOI'O rpysa sa noababok., I'nybuny
norpyxeHusl 30HAA ONDenengT MO0 MeTKaM, HAHECEeHHbIM Ha
wranrax yepea 10cMm. dnsg ny4ywef suagEMOCTH METKH HA IWTAH-
rax npouepkubawT MenoM. Oumbka B onpepenenuu raybuHb
nNorpyxeHusi aosaa He AonxHa upepsimatb +0, 5 cM,

5.5. BepTuxanbHOCTbL NMOrpyXeHHS 30HAA KOHTPONHUPYIOT MO
orsecy. B npounecce soHaupoBaHus yepesa xaxabie 0,5M nor-
pPYXeHus 3O0HAA KONOHHY WTAHI Heo6XOoAMMO [IOBEPHYTh BOKPYD
OCH MO 4acoeolf cTrpenke, 3aTPYAHEHHsS I[jpd NOBOPOTE CBHAE-
TENbCTBYIOT O BO3HUKHOBEHHH CHJ/l TPEHHUS HWTAHI O T'PYHT.
Npu xpyramem Momenre ot 15 mo 150 Hm (1, 5-15 krcem)
CH/lbl TpeHusi HeobxoauMO YYHTHIBATE npu ob6paboTke peaynb-
TATOB 30HOANMPOBAHHS COr'lacHo nB8.5, 3HaunTenbHOE CONPOTHB-
neune nosopory wrdHr (ceorwe 150 He'm) ceumerenbcrTByeT 06
HCKpUBIEGHMH 30HOA, B 2TOM Cnyyae 30HO HeOOXOAHMO H3BNEYL
H3 I'DYHTA ¥ MCIbITAHHE NOBTOPHTb 3AHOBO HA& PACCTOSHHH
2-3 M oT npeabiaymei TOYKM 3IOHAMPOBAHHA.

Benuuuny KPYTAWEro MOMEHTA& KOJ/IOHHBI WTAHI ONPEeaensioT
aaHamMoMerpuuyeckuM kmwoyoMm L K-25, Knioy nocpencrsom coor-
BETCTBYOIUEro [epexXONHHKA OAEBAIOT HA BEPXHHH TOpel WTaH-
ru, KpyTsawuit MOMEHT ONpeaensioT NO CPeAHEeMY NOKasaTenio
HHOMKATOPA K/M04Ya 38 ero HoJHLIA 060poT MNpH pPaBHOMEPHOM
MensleHHOM BpAmEeHBHHd WTaHr BOKPYr ocH, [Ana obecneyeHud
PABHOMEPHOIO BPAIICHHA WTAaHI MPH KpyTaweM Momenre 6o-
nee 70-80 H*M mOBOPOT KNwYa OOJXKHbBI OCYWECTBAATL ABOE
pabouux, Pesynbrarel HaMepeHuii 3aANUCHIBAIOT B MONEBOH XYyp-—
nan., 1o nokasauusgM HHAHKATOPA KIIOY& BENIHYUHY TPEHHA I'DYH-—
Ta 110 BOKOBO# NOBEPXHOCTH WITAKRI ONpPenendinT COoriacHo
ykasaHudam 1n.6.5.

5.6, [Ipy OTCYTCTBMM OMHAMOMETDHYECKOI'O K/li04Ya Haln4yHe
Tpeuusl WTAHT O TPYHT YCTAal “IMAMBAIOT N0 CIeaYIOWHUM NpU3~-
HaKaM., ECnu KONOHH& WTAHr JIerkKo MOBOPAYHBAETCH DPYKaMu,
TpeHUEe WTAHr O TPYHT NPAKTHYECKH OTCYTCTBYET ¥ npu ob-
paborke naHsbix D3 ero He y4YHTHIBAIOT. Ecnu wrasru nomo-
payyBalTCH TONBKO C NOMOWbBIO WTAHMOBOIO WM IasOBOTO
Knoga, TO B PeOYNbTATE IOHAKPORAHHA HEOOXOQKHMO BBOAUTH
NONpaBKH H& TPEHHE COr'JIacHO n6.6. Ecnu xe aonn He vopa-
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eTCH MOBEPHYTh C NOMOWbIO OAHOI'O HAM ABYX KNwdeit, SHAYKT
COIIPOTHUBI/ICHHE BLI3BAHO HCKPHBIIEHUHEM CKBAMHHDI H 3OHIHPO=
Baune Heob6XOOMMO NHOBTOPHTE 3&8HOBO,.

5.7. Toukn 30HAMpPOBAaHHA HeOOXOOMMO BLIHOCHTBE B HATY—
pY reofes3HyYeCKUMH MeTooaMH M 38KPeN/liATh HA& MECTHOCTH
BPeMEHHbBIMH 3HAKaMU. KOHTPOIb TOYHOCTH IIAHOBO—BBLICOTHORN
MPUBA3 KK TOHEK HA MNeCYaHBIX KOCOTOPAx M OTKOCAX HACchINef
KMelne3Hblx QOpPOr OONxEH 6blTb BHIIIONTHEH ABaXpgbl - A0 HaAya-—
na ¥ Noclie BBINONHEeHKS 3O0HAMPOBAHUL.

5.8. llocne okOHYAHMA UCHBITAHHH 30HAMPOBOYHYI0 CKBAXKH-—
HY crnenyeT TaMIMOHMPOBATH I'PYHTOM, [Inomanky HYXHO OYHC-
THTb OT MYCOP& H BOCCTAHOBUTbh NOYBEHHO~PACTHUTENBHBI#t
Crno¥ B MecTax, rage OoH Oblll HAPYWEH B peaynbTATEe MNPOH3-—
poncTea patoT.

5.9. Ycrasosky 343 nonmxubl 06CNyxHBATH TPH YSNOBEKA:
oneparop (MUTP unu cr.texunk) u asoe pabouux. Onepartop
onpepnensier no npubopy UT-81 cuny rtoka, Npoxoasimero ye-
pes uccneayemple FPYHTB, W BEAET 3AMNHCh B NOJEBOM XYp-
Hane, Onun u3 paboyux ynapaMu MONOTA NOrDYXAET 30HA H
NOACYHUTLIBACT KONMH4YECTBO ynapoB Ha 10cM norpyxeunss 30H-
na, BTOPOA HAOMWONAET 38 COCTOSSHHEM WITAHT H KOHTPOIUPY—
eT rnyOuHy norpyxesus, Yepea kaxibiii MeTpPp NOrpPYXEHUs
aonna pabouyne MeHRIOTCA MeCTaMHu. JOHAHPOBAHHE BEAYT Hel-
PephiBHO A0 3a4/AaHHOH TNyOGHHBI HCCIENOBAHUA HNH PE3KOTO
yBe/llMYeHUA KOoNuyecTea ynapom B aanore, [lepepmiBnl gonyc-—
KaTCAd TONbKO npu Hapamusaruu wranr. [lpn konuuecrse
yaapos Gonee 80 muna 10 cM norpyxenue 3oHna pa-
60Ty crnienyeTr npekpaTHTh. MCKNwYeHHe npeacTapnsioT Mano-
Momubte (no 0, 5M) ciou rpysra nosbiwieHHOHR TAOTHOCTH, MOM
KOTOPLIMK 3aneraiwTt bonee cnabbie rpyHThbl, NOANEKAIMHE HC—
c/nenonaHuio. O TH C/IOH NPOXORAT [&xe B TOM cnydHae, ecnu
ang aroro tpebyercs sreinonuutk Ao 150 ynapoes na 10cm
HOrPYXXEHHS 30HAOa,

5.10. Ilpu uuxKeHEepPHO-reonoruyeckoM o6GCnenoBAHHM OC—
HOBHOH Nnomanku MCCNeayeMblx AOPOr HA OCH NYTH HARX ¥
BHYTPEHHHX CTOPOH pPEeNbCOB COEQHHUTEINLHbIe NpoBOAAa NpPoTac-
kupawT nog penbcamu. Oneparop ¢ usMepuTenbLHON annapary-
POt NOJxkeH HAXOQRHMTLCA HA ofouMHe HAachNH, 30HA COCTAB/MA-
1T U3 3penber anuHo# 0,3 M. [lepen mauanom sonnupopbanuda
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npeaBapHTeNnLHO BbIOupaioT mebeHouyHn i Gannact Ha raybuny
sanoxeHus mnan, B obpasopaHHYIO NMYHKY NOrpPYyxAawT 30HI.

5,11, lpu npubnuxennn noesna 30HA OGbICTPO HNOrpPYXAawT
(6es samepa Toka u noacueTa KONMMYECTBA YNapoB) N0 Ypob-
Hfi TOMOBXH pEenbCa HIH OTCOEAHHAIT BepxHee aseno, [loaba-
60K C Hanpapnfomef ¥ MOMOTOM CHHMMAIOT ¥ YK/I4nblBAIOT HA
wnanef, a pabouyne oTxOAAT HA OTKOC HACHINH,

Ecnu npubnuxenne noesga COBNANO C U3BIEUYEHHEM 30HOA,
TO NOC/Ie OTCOQOMHEHHH O4YEPeNHOro 3BeHA CHHMAIOT pbiyar,
CaMo uapnekaomee yCTpPORCTBO HE AO/MKXHO BO3BBIWATBLCHA HAaf
roJ1IOBKOH penbCa K CO3[/aBaTh NOMEX NPOXOoASWIEM MNoe3aaM.
Kaxnoe uspneuyeHHoe 3BeHO 30HAA HeoOXOOMMO Cpasy xe OT—
coen¥HuThb, [lpn mHTepBanax Mexny nNpoxoAdmMMH NOE3daMH
Megbile 15 MHH 30HAMpPOBaAHWE HA OCHOBHOH nnomanke npopo-
OMTL HE cleayer.

Pu6ornl Mmeronom OI13 Ha HACHIAX 3 KCNNYATHPYEMBIX XE-
JIE3HbIX AOopor HQOﬁXOﬂHMO NPpOBOAHTE COI'l1aCHO TEeXHOJIOT'UH,
npusegenuot B paborax {2 , 3].

5.12, Ipu BbinosneHuu paboT HA AEUCTBYIOWHUX TUHHAX HC-
cneayemMplx gopor HGOﬁXOllHMO pyxkopoaCTBOBATLCH npapuinamMu
TEXHUKH Oe3onacHoCTH [5] , [POU3BOACTBEHHONU CaHUTapuu

6] M MHCTPYKUMEH MO CHrHANKM3aUHH HA XeNe3HbIX AOporax
Cowaa CCP [7].

6. OBPABOTKA PE3YIIbTATOB

6.1. B npouecce BBINONHEHHS BOHNHPOBAHUS YCTAHOBKOIl
33 nonywaioT cuny ToOKa ], MA, npoxonfmero yepea uccne-
ayemble T'PYHTHI, M KOJNHYECTBO NOCTOAHHELIX [0 CHNE YOApPOB
/7 , HeoOXoouMMbIX ANd nOOrpyxeHud soHna ua rnybuny 10cwm,
Moxasanuss J u /7 38HOCAT B COOTBETCTBYOMHUE rpagdsr no-
neporo xypHana (cMm.npunoxenue 1),

6.2, Ycnoesuoe nuuamMuueckoe CONPOTHBIEHHE TPYHTA
onpefaensioT HO ¢gopmMmyne

/g =74, (1)

roe ﬂ - KO3¢pHUMEHT, Y4YUTHIBAOWHN BIHAHHE MNADAMETPOB
YCTAHOBKH HA PE3YNbTATHl IOHAKPOBAHH.
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6.3, 3uauenue 4/ ,cornacio CH 448-72 [8]'onpenenmo'r
no ¢opmyne
2
o PLHPKH MM +e“Z M
A S N + M,
rage /’7,- - Macca MonoTta, Xr,
7 - Macca ABHXYUWHEXCH 4Ha4CTe®l YCTAKOBKH (30HAA,
non6abka ¢ HanpasngwmeR u ap.); 9
S - nnomanb NONePEeyHOro CEeYEeHHS HAKOHEYHHKA, CM ;
A4 - Bricora namenms monoTa, M;
Vo4 — rny6una norpyxesus 3oHaa 3a sanor (war Hab-
moneHuit), C©M;
€ - koahduUMEHT yuera yYNpyroro ynapa, NpuHEMAaeMbil
A

» (2)

0, 56;

~ Koo ppHUMEHT yyeTa TPEHHA TpPyHTA o GoKoBYIO
MOBEPXHOCThL IWTAKD;

~ nonpaBOYHbI# KO3(pPHUHEHT OJIf Ipy3a Maccoh
10 kr, ycCTaHOB/IEHHBIH MO pPe3yNbTATAM COHOCTAa-
BUTENbHbIX MCObiTanuft ycranosok O[3 n YBII-15M
[1].

3rayennss My nonyyaloT H3 BHIPAXEHHH

Mo = My* My * Mors *My * My, (3)
rae /’Z‘/} /’7/,, /’Z”,,,Mw//’{; COOTBETCTBEHHO MAaCCHI HANpPAaBAK-
weij, noapbabka, nonymydTnl, wWTaH-
I'M 1 HAKOHEYHHKA&, KI'

6.4, Kosdduuments: ¢ onpenenioT OTAENBHO AN MONOTA
macco#t 10 u 15 kr, Ilpy oTCyTCTBAM TPEHHS WTAHT O TPYHT
X cnepyetr o6oaHayaTb COOTBETCTBEHHO H Q15; fipy HAa-
THYMH TPEHHS WTAHT O IPyHT obosnaunts @ Py 0,5-9’
Benuuynua & pPACOYNTBHIBACTCS A/l KaXAOro MeTpa 30HARPO-—
BaAHHUH, T.Ss AN KaAXAOH BHOBbL HAPAUHBASMOM WTAHIH: AAd
Nepporo MeTpa 3O0HAMPOBAHHY, T.€, ANg ycranoBku D3 ¢
OQHOM WITAHI O}, BEIHYHHY & onpenensioT ua dopmyn (2) u
(3); mna nocneaywwmux MeTpPOB Macca NOABHXHBIX YacTell yc-
TAHOBKK YBENHYHBAETCH HA& MACCy WTAHIH Mw H Maccy ne-~
pexonuoit Mmyprm M,,, T.e.

Mi{.z‘:Mi,‘Mw*MM; MJZ_J-'M;/_;MIH*MM (4)
H rak panee,
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6.5. Benuundy TpeHus rpyirta no G0xoBOfi MOBEPXHOCTH
WTaHr Ff onpenendiOT 0 MOKA3AHWAM HHAMKATODPA AMHAMO-—
merpuyeckoro kmoda [NK-25 (cm.n.5.5) us cneaywouiero psi-

paxeHus y. /4

- %

Vet
rae M - xpyraumu uvomenr, onpenenseMol kmowom [QK-285,
H'Mm (krc.cm);
/S’ — paguyc WTaHru, cm,

YpenbHad CHNA COMPOTHUBAEHHUS MOTPYXEHHIO 30HOA p[)‘* ,
o0ycnosiedHas TPEeHHEM IpyHTa no BOKOBO# NOBEPXHOCTH
wrasr, byneTr papHAa

/+ M

= = = e— (5)
5‘ $ rs’ 9
Mpu /7 =1,2cm u S = 10cMm” Bhipaxenue (5) Gyner
HMETE BHQ
A =008 - M, (6)

[Ang yueTa BNHAHHMA TPEHWS WTAHT HA PE3YNLTATHl 30HAHPO-
Baifil'yd HeO6X0ﬂHMO N3 BeJIMYHHbL] YCIIOBHOI'O OAMHAMHKYECKOro
COHNpUTHBIIGHAH /Z , paccyuTauxHoro mo ¢opmynam (1) u (2)
w3 ydeita K(J':)")(;H JWICHTA T PeHnd ¢+ BbIYECTL BEJAHYHUHY f
(npunoxecuue 4),

6.0, flpy oTCyTCTBHH naHHBIX O BENHYHHE TpPEHHS TPYHTA
10 6OKOBOH TNMOBEPXHOCTH WTAHT, ofnpenenseMblx [0 MNOKA3a-
HUAM OAUHHAMOMETDPHYLCKOIo Kinwya HM6O no gaHddHbIM ABYX na-
panenbHbiX CONOCTABHTENbHbLIX HUCHLITAHHH], OAHO U3 KOTOPLIX
BLIMONHAIT B Pa3J/pHBaeMOil N0 MHTepBAallaM CKBaxWHE, And
pacquoaf AonyckaeTrcd NONb30BATBCA 3HAYECHHAMH KO3 phH—
?

HHEHTOB npuseneHHslx B tabmn, 2.
6.7. Koadduunent K mpomar tonsko npu M, = 10 «r.
fpu /N, = 15xr npusumaor A = 1. 3nasesns A upusene-

HLl B Tabn, 3.

6.8, 3nadenus KoadduLueHTA 0,0 ANg OlBITHOH [APTHH
ycranoBok D13 npupenennt B Taun. 4. OcHoBHble ucaOnHBIE
napaMeTpbl 3THX YCTAHOBOK chneaywude: /V/,-= 10 nr, H=0, 5 Mm;
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f=10cm, S =10cm2, € =Q,56, My =1,66 kr; My =
=3,67 xr; My, =0, 12 kr; My =1,78 kr; M,,=0,23 xr u My =
=(Q, 40 kr. [lpyn H3IMeHEeHUH HMCXOAHBIX apaMeTpoB YCTAHOBOK
KO3 hpULHEe HTbI 47 crieayeT nepecduTuiBaTh no ¢opmynam (2)
n (3).
Tabnuua 2

FnyGuna, ¢ I'ny6una, P

M ans unﬂ#vnua M ang ﬂnﬂHPHHH

HeCKOB | CYITIHHKOB 1eCKOB | CYrIHHKOB

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 0,81
3-4 0, 88 0,79 13-14 0,68 0, 58
4-5 0, 86 0,77 14-15 0,68 0, 565
5-6 0, 84 0,75 15-16 0, 64 0, 545
B-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 0,69 18-19 0, 58 0, 48
g9-10 0,76 0,87 19-20 0, 56 0, 46

Talnuunua 3

Iy Guna, K [nyGuua, K FnyGuna, K
M M M
0-1 1, 038 5-6 0,930 10-11 0, R20
1-2 1,018 6-7 0,910 11-12 0, RO0O
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, 450 9-10 0, 813 =17 0,710

B.8. Juanenna surbbuunenia Aag apn /”} = 15wr, A =
= 0,73 M 1 /W; = 2,73 kr (oc: LIbHBIE HapaMeTpel Te ¥ -,
10 H ® ,0,8) npuBea2del B tabn.d.

8,10, Mpu ob6cnenoBaHIK OCHOBHO [IOWAAKH I'DY3OHAIPS -
KEHHDLIX Kefe3HbIX AOPOT A5 NOPBLIWEHUH 5¢30UACHUCTH OLCay-
KHBAKWEro nepcoHana 30HAUDOBAHHE HEQUXOAHMMOU BLITONHATL
IOHAAMY, COCT1ABACHHLIMEA M3 KOPOTKHUX wTauT anusow 0, 3w,
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3navenns Koadppuuuenra 4&, npH /%L = 0,68 kr npuniae-
Hbl B Tabn.B,

Taonwuua 4
Homepa EnyGuaa é?m - &
wiTaur HEZ?YSe A 4&& ana uec4 any FnuH
KOB u
_ CYIMNHHKOB
I 0-1 1, 038 3,65 3, 58 3, 54
2 1-2 1,018 3,87 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 2,78 2,37 2,13
6 5-6 0,930 2,61 2,18 1, 66
7 6-7 0,910 2,48 2,06 1, 81
8 7-8 0, 890 2,36 1,89 1,68
9 8-9 0, 866 2,24 1,75 1,85
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 1,94 1,40 1,22
13 12-13 0, 780 1, 86 1,30 1,13
14 13-14 0, 760 1,79 1,22 1,06
15 14-15 0, 740 1,71 1,13 0, 97
16 15-16 0,720 1,65 1, 06 0, 80
17 16-17 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 18-20 0, 650 1,44 0, 81 0, 66
Tabnut1a 5
Homepa |Tny6una s P
wranr | WPV @ o [am o
1 0-1 8,19 8,03 7,94
2 1-2 7,82 7,35 6, 88
3 2-3 7, 50 6,83 6,15
4 3-4 7,22 6,35 5,70
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[Ipononxenue Ttabn, 5

Homepa Ir;g:):gl;;% 0 67/5- o
R P nefiGa | &, ome
5 4-5 6, 08 6, 00 | 5,37
6 3-8 8,77 5, 69 5, 08
7 8-7 8, 58 5, 46 4,89
8 7-8 6, 42 5, 14 4, 45
9 8-9 6, 27 4,89 4,23
10 9-10 6,13 4,66 4, 03
11 10-11 6, 01 4,45 3,83
12 11-12 5, 89 4, 24 3,71
i3 12-13 5, 79 4, 05 3,53
14 13-14 5,69 3,87 3, 36
15 14-15 5,61 3,70 3,17
16 15-186 5, 52 3, 53 3,00
17 16-17 5, 45 3,38 2, 83
18 17-18 5, 38 3,23 2,68
19 18-19 5, 31 3, 08 2, 55
20 19-20 5, 25 2, 94 2,42

6.11. [lpn obpaborke peaynnratoB I3 xoadduumenTsI &
BBOOAAT B COOTBETCTBYWWYIO I'pady NONEBOro xypHana lpH
rnybuHe szonampomanud 0-0,9; 0,8~1,98; 1,9-2,9 M n T.n.,
yro Oo0ycnomneHo TexHonoruef nposeaedHus pabor, OO6viynHOo
sanucb peaeTcs C rnybuup 10 mnu 20 cm. Wyorna (npu sou-—
AMPOBAHMKM CC OHA WypdhoB, BONOEMOB) 3&MNHUCH BeaeTcd C Iiy—
Guupt 0;8; 1 v 2M. 3payenusa Q OOMXHbBl [IPUHHUMATBCA C
yreroM aTiux rnybud,

Cournacto BbIOPAHHBIM 3HAYEHHAM Q no dopmyne (1)
pPACCHHTBLIBAIOT YC/IOBHOE AMHAMMYECKOe CONpPOTHBNEHUe .

5,12, Pesynerarm 343 npeuncTaBnasioT B BHAE rpadmxou.]
i /%, Fpaduku J CTPOAT B BHAC MIA4BHO U3MEHAIERCH
KpipOH, rpadHk /ﬂq — B BUAE HENpPEepPbLIBHON CTYyNeH4YaTod Kpu-
poite 71 yCKOPEHHMA 1IOCTPOEHUA r'padukoB /7 pEeKOMEHayeT-
cs1 BHAyane He MUNNuMeTpoBol 6ymare gyepes kawnasie 10cMm
p Macwrtabe rnyOuH HAHECTH BEepTHKaNbHBIEe NPAMONMHEAHBbIC
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Tat6nanua 6

Homepa 5;1::;)::_ K Y 2 4710 - P
wTaur MK, CM V(4 ansg and r'nuH ang ang TNHH
’ neckon cyrgnﬂxoa flecxos CYﬁhHHkOB
1 0-30 1,082 3,783 1,0 1,0 3,79 3,79
2 30-60 1,025 3,681 1,0 1,0 3,68 3,68
3 60-80 1,018 3,577 0,888 0,873 3,54 3,48
4 80-120 1,011 3,480 0,875 0, 848 3,39 3,30
5 120-150 1, 004 2,389 0, 863 0,820 3,26 3,12
6 150-180 0, 897 3,306 0,850 0, 880 3, 14 2,85
7 180-210 0, 888 3,214 0, 940 0,873 3, 00 2,80
8 210-240 0, A82 3, 142 0,830 0, 850 2,82 2,67
9 240-270 0,975 3,071 0,420 0, 830 2,82 2,55
10 270-300 0, 966 2,895 0,810 0,815 2,72 2,44
11 300-330 0,858 2,031 0,900 0, 805 2,64 2,36
12 330-360 0, 850 2,868 0, 885 0,785 2,57 2,28
13 360-390 0,943 2, 808 0, 885 0, 780 2,48 2,22
14 380-420 0, 837 2,755 0,875 0, 780 2,41 2,15
15 420-450 0,830 2,706 0,870 0,775 2,36 2,10
16 450-480 0,923 2,649 0, 865 0,765 2,29 2,03
17 480-510 0,017 2,613 0, 855 0,760 2,23 1,08
18 510-540 0,910 2, 566 0, 850 0, 755 2,18 1,984
18 540-570 0, 803 2,518 0, 845 0, 750 2,13 1,89
20 570-600 0, 897 2,476 0, 840 0, 745 2,08 1,85
21 600-830 0, 880 2 430 0, 835 0, 740 2,03 1,80
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Hpononxenue tabn, 6

Homepa Cnyduna oy ?7 4a?'49
norpyxe-— K 47
WITAHT ans, oM 0 and uﬁ? KA ans anﬂurnnn
necKon CYTHAHHKOB Heckon CYT'JIMHKOB
22 630-660 0, 882 2,387 g, 830 0, 730 1,98 1,74
23 660-680 0,874 2,342 0, 825 0,728 1,83 1,70
24 690-720 0, 866 2,304 0,815 0,720 1,87 1,66
25 720-750 0, 859 2, 2R8 0,810 0,715 1.84 1,682
26 750-780 0, 852 2, 224 0, 800 0,710 1,78 1,58
27 7R0-810 0, 845 2, 189 0,798 0,705 1,75 1, 54
28 810-~840 0, 837 2,131 g, 780 0, 700 1,70 1,50
28 840-870 0, 828 2,111 0,785 0,685 1,66 1,47
30 870~900 0, 820 2,075 0, 780 0,680 1,61 1,43




OTpPe3Ku 3IHAYEHH f‘? , 8 38TeM COEdHHHTb HX TFOpHIOH-
TaNbHbLIMHK JINHHUSMM,

I'papuky 3exTpoaMHAMHYECKOrO 3OHAMPOBAHUS cCneayer
crpouts B Macwmrabax: 1:100 ~ rnybusa aoxpuposanua no
peprukanu; B 1 cm 2 MIla (20 Krc/cm2) - YCNOBHOE NUHAMH—
YECKOE CcoulpoTHBAEHHe no ropusonranu u B lecm 0, I MA -
cuna toka. llpu cnabopuddepenuunposaunublx paspesax rpafnxu
Toka cneayet cTpourbh B Macwrabe B 1 cMm 0,05 mA,

6,13. AnHanuaupyda caegenus obmell reonoruyeCKofd H3ydeH-
HOCTH pafoHa paboT, ABHHBIE HMMEIUIKXCS OIIOPHbIX Bhipado-
TOK u nabopaTtopHoro aiHanuaa o06pas3uUoB I'PYHT4 M CONOCTAaB-
nag ux ¢ peaynbraramu I3, uccneayemble MACCHBBI TI'DYH-
Top no rpadpuxkam J u /% BH3YaNkHO PACHIEHSIOT HA OTAEe/b-
Hble HHXEHEePHO-T'E€OJIOTHYECKUEe 3NEeMenTn (CMNOoHK), Cchnoxen-
Hbl€ PPYHTAMH C Onu3kMMH (H3HKO—-MEXAHHYEeCKHMH CBOHCTBa-—
MH.

6.14. [lo BriA€NEeHHBIM HHKEHEPHO~T€O/IOrHYECKHM 3/1eMEeH~
TAM MOQCYHTBHLIBAIOT CpeAHHe apuPMeTHYeCKHe 3HAYEeHHd .7;/;
" g: . llonyyennpie masupie cayxar O YTOYHEHHS BUAA
PpyHTOB M OUEHKH HX (PU3HKO-MEXAHUYECKHX XAPAKTePHCTHK.
Mo napamerpy ,/Z, MO K&XAOMY 3JIEMEHTY LOAGYHTBHIBAIOT
cpennee KpanpaTH4YeCKOE OTKIQHEHHE [9\

”
6 = ?/pﬂtp —’%:')2
7~7
4 KOIQPUUHEHT BapHaUHP
G
Q = ﬁ_ : (8)

N Py

6.15, Bepxﬁuﬁonpenen Koo pbHLUMEHTa Bapualuu, Y4HTbIBAS
6onbWYKw 4YYBCTBHTENBHOCTL ycraHoBkn JDMA3 no cpaenenuw ¢
ycradoskolft YBII-15mM, npuaumawT pasasim 0,4, Ecnu 3uaue-
HUe \) B BbinenensomM cnoe npessiwaer 0,4, TO 3TOT Cnoi
AensiT Ha MEeHee MOIIHbIe CNOoM C ONH3KUMH XapaKTepPHCTHKAMU
rpyaTon, 4Tobbl cobnonanochb yCnobue \} = 0, 4.

6,16, [lna conocrapneHusd pea3ynbTATOB 30HAHPOBAHHH, Bbl~
[IOMTHEHHLIX B ONHO@ TOYKE Yepe3d KAKOi—-TO NpOMEexyYTOK Bpe-
MEHH, C IeNnbl OCYWEeCTB/EHNS KOHTPONS 34 U3MeHeHUEeM
IIOTHOCTH, BNAXHOCTH HMIH APYTHX XAPAKTEPUCTHK IPYHTOER

(7)
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rpaduKu 4% peKOMeHnyeTCcd CTPOHTbh Cnocobom HapacTaoum#x
HTOrOB, 1.2, TAKUM oGpaaoM, uyToObl 3HAYEHHA 4; B Kaxnog
TOwKe HaGMWAeHHH C HaApacTaHueM rNyOHHBI 30HAMPOBAHHA
yBEeNHYUBANUCh HA CYMMY BCeX npeabiAYUHX 3HA4YeHHH [10, 11],
10T cnocob nocrpoedHkss rpapukoB ynoBeH npu cpaBHEeHHH pe-
aynbratos A3 Boone npoduns nubo M0 nnomanM B HECKONb—
KHX TOukKax 30HAHpoBanHd. OOQHAKO OH He NpPHEeM/eM /g OleH=
KH X8PAKTEepHCTHK CBOUCTB I'PYHTOB, TAaK KaK Npu BCTpeye
HAKOHEYHHM KOM TBEpAbIXx BKMWYEHuHl, ranbki, BanyHoB cyMmap—
HO® 3HA4YeHHe /z HAMHOrO BO3paCTAET W CO3JA&eTCs BheyarT—
NeHHe O HANIMYAH NJOTHbIX MPOC/IOEB I'PYHTA.

7. PACYJIEHEHHWE TPYHTOB [0 JIHTOJIOFTHYECKOMY
COCTABY

7.1. TpyaTsl pasnu4HOro NHTONOI'HYECKOro CoCTama& pac-
YNeHSIOT B 3ABHCHUMOCTM OT MNOKA3A&HHA BENHYHHBI TOKa, Ype-
PeHHOe Bpii€NeHHe TI'paHHll pas3fe/ioB BO3MOXHO IIPH PAa3NKh4YHM
[ PYHTOB IO YOEIbHOMY 3NIEKTPHYECKOMY CONPOTHUBIIEHHIO HEe
MeHee yeM B 1,2 pasa. 'nyOunry saneranus rpadul pasgena
UPYHTOB pas/IMYHOro NHTOMNOCHYECKOro ¢ocCTaBa yCTaHabB/IHBa-—
10T 110 [OJIOKEHHUIO TOYKH, COOTBRTCTBYKMENH HABYANY pPEe3KOro
u3MeHnenusd rpadpuka Toka, [lpu BHIMOMTHEHHWH IOHOMPOBAHMHA C
H3HOIIeHHbIMH HAKOHEYHU KAMH, OCOOeHHO Mpd nepexoge OT
IITMHUCTBIX PPYHTOB K [ECYAHbIM, C/yOnHbl 3aneraHias Tpaduld
nonyyawT sabnimieHdpiMu HA 10-15cM. 3To obycnomneno Ttem,
4YTO BbipaboTaHHbIE B HIONAUUOHHOM CJ/I0O€ KAH4BKH He cpaay
OUHUWIAITCH OT BblleNexauwmero rpyira, B aTtux cnyuaax no-
TOXEeHHe rpaHull pasgena HeoBXo4MMO KOpPPEeKTUpPOBATh C yye—
1TOM H3MEeHeHus rpaguka é}.

7.2, Bug rpysaTrop ycTamapbiMBAaT 10 cuile Toka, Ha oc-
HOBe CTaTHCTH4Yeckoi obpabGoTku Bonbworo obvema noneBbIx
HCCnenoBaHuii B NpPUIOKEeHuH O NpuBeaeHa aguarpaMma paclnpe-
Aenenus 3HAYEHHR J H 4%' B 3aBHCUMOCTH OT PA3HOBHOHOC—
10 FPYHTOB, ux cocrtapa M cocrosuus. Obwee lipeacra,bneHue
06 nccenenyeMbix paape3ax MOXHO COCTABHTb 110 YCT&HOBNEH-
HbIM npegenamM HU3IMEHEHHH J é} , Donee TOYHO — CONOCTAB=-
JetiieM pelviabTrTaroB 33 ¢ paHHLIMU onopHoro 6ypeHust no
Kaw/1OMY YuacTtky pabor. [lo peaynbraraM conocraslieHus
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nonysaior Gonee yakue lpenennl uaMmenesua Ju /g anst
Kaxaoro BHAA CPYHTA.

7.3. CaMnie Manble 3HAYEHHA TOKA [I0Ny4alOT B CYXHX H
cnaboBnaxHbiX APEHHPYOUWHUX TPyHTax. [10 MHOTrOYHCNEHHBIM
ONOPHBIM AAHHEIM CHNa Toka B mebeHouHoM 6Bangacrte B 3abBH-
CHMOCTH OT CTeleHM ero aarpsaHeHnsa usmensierca ot 0,01
no 0,1 MA, B cyxux ¥ cnaboBfnaxHbLIX YHCTLIX UECKaAX - OT
0,02 no 0,15, B ubIeBaTslx M IAMHACTLIX NecKax HHOroa BO3-
pacraer no 0,2 mA. B neckax, HacCblWeHHbIX BOAO#H,B 3aBH-—
CHMOCTH OT MHUHEPANH3A8UMH MNOCAeAHEN CuNa TOKa H3MEeHdeT-
ca or 0,03 MA npu munepanuaauun soant C < 0,3r/n ao
0,4MA npu C = 2r/n cyxoro ocrarka,

Cuna Toka B I'/IMHAX M CYP/IHHKAX 34BHCHT OT MHHepalu-—
3aUnd BOABl B MeHblield Mepe, DNEKTPONPOBOAHOCTbL HX CBA-—
3aHa, B OCHOBHOM, C N/owAaabio ABOHHOI'O 3JI€KTPHYECKOI'O
cnodg, o0pasoBaHHOrO0 HA KOHTAKTEe MHHEpAaNbHOI'O CKeleTa H
MopopoOil XHUAKOCTH B fpouecce agcopbuuit HoHon (aHuoOHOB),
Ilo panubpim 313 cuna Toka B CYrivMHKax M3MeHdIeTcHd OT
0,15 no 0,6 MA, B rnunax - ot 0,25 no 1,2 MA.

7,4, Topdaubie 3anexu B O6GonbWHHCTBE C/Iyyaes MO 3/1€KT-
pONpoOBOAHOCTH ONH3KM K CYFJMHKAM, HO OT/AHYAIOTCHA 3HAYH-
TEeNbHO MEeHBbUWHM CONPOTHBIEHHEM OAMHAMHUYECKOMY 3O0HAKPOBA-—
auio (puc.2). 3anexu HU3KHHHOI'O THN&, MNHTAMHECH MUHEpa-
NMH30BAHHBLIMH MMOA3EMHBIMH BOAAMH, XAPAKTEPHIYIOTCH CHIO
toka ot 0,15 no 0,5MA, 3anexu Bepxosoro tuna, ¢popMupy-
omuecs noa BAHAHMEM aTMOChEpHbIX OCAAKOB, XAaApaKIepH3)-—
wrca cunoo toka or 0,02 no 0,1 MA, Tlpu oaHOH W TO# me
MHHEpANH3ALXE HACBLIWAKMAX BOA HAOMOOASTCHA YBENHUEHHe
2NEeKTPONPOBOAHOCTH OT TI'pPYNNbi MOXOBbIX TOpgos (nywulnepo-
ro, CGariHoBOro, MArelaHHKYM H AP.) K TPaBaHbIM (TpocTHH-
KOBO~OCOKOBEIM) M ApeBeCHbIM (ONbXOBbLIM, 0€pe3ossiM, eno-
BBIM H AP.).

Ha ygacrkax C BbIA€pPxAHHOK MHHEpPANU3AUUEHR TPYHTOBBIX
Boa HabniogaeTcsd KOMMYECTBEHHAS KOPPENAUHOHHAS CRA3b
Mexay 3NeKTPONpPOBOAHOCTLIO TOppa M CTENEeHbId ero paano-
xenus, C ypellHyeHHEM 3/IeKTPONPOROAHOCTH CTEMNEeHb paajo-
#eHus Topdpa BO3pacTaer.

15. 'panynoMerpudeckuit cocrap NEeCKOB MO BEAMYHHE CH-
nbl TOKa ONpenendioT HEOAHO3Ha4yHO., Donbwoe Bnusnue ya cuny
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TOK& OKa3bhiBAET MHHepanuaalns rpyHTopbix Boa. O6siyHo pas-
HOBHAHOCTL MECKOB N0 rpany/ioOMeTpHYeCKOMY COCTaBY ycTa-
HABNMBAIOT N0 JAHHLIM ONOPHBLIX CkBaxuHd, [lo namnbim D3
onpeaensioT KX JNEKTPONPOBOAHOCTb M, AHANK3UPYS rpaduku
TOK4, NpOCNexuBAal0T paclpoCTpaHeHUe HX 10 mjiaouwaan B nNpe—
nenax HMccneayemelx yuactkop. Ofmue npencrablieHHs O pa3-—
HOBHAHOCTHX TPYHTOB MO UX I'PAHYNOMETPHYECKOMY COCTAaBY
MOXHO NONYYHTh N0 cneayimaM nadusiM. Cnatosnaxusie (cy-
XH@) rpaBenuCTbBI®, KpPyNHblE, CPeAHHEe M MEIKHE NMeCKM Xapak—
TepHa3yTcsa namMedenunem toka ot 0,01 no 0,1 MA, nmneea-
Tl 4 T/HHHCThie — ot 0,05 no 0,15 MmA, B nerxux CyrimH-
Kax Tok uamensercd ot 0,2 go 0,45mMA npu cpeaHeM cTaTHC-
THYECKOM 3HAYEHHH ..7( = (0,3 MA; B THAXENbIX CYr/IHHKAX -
or 0,25 no 0,65 MA npu .7;7, = 0,45 MA; B ramHax - OT
0,30 go 1,2MA nan‘. 0,8 MA,

7.6. Bug rpynra no /g ©onpenensieTCsl HEOAHOIHAYHO. [Mpn
BBIIOJIHEHNH AMHAMHYECKOIO 30HAMPOBAHHS 6e3 TOKOBOro ka-
poTaxa pasHOBHAHOCTH IPYHTOB ONpeaengioT N0 QAaHHBIM OMNOp-—
Horo 6ypeuud., [10 naHHBIM OQHHAMHYECKOrO SOHAHPOBAHHA M-
KONNACTHYHbIE CYINHHKH XAPAKTEpPH3YIOTCH TEMH Xe MNOK&3a-
TenaMy /Z’ , 4YTO H pbIXJible NEeCKH, TYrONNaCTH4YHBIE M NONy-
TBEPABIE — TOMH X€ NOKa3aTeNnsaMHu /z. , 4TO M NecKu cpen-
Hefl NNOTHOCTH. JHayexHue /g B KAxXAO# Pa3HOBHAHOCTH T'PYH—
TOB H3MeHseTCcd B 6onee WHPOKHX nNpenenax, 4YeM IHAYEHHSH
cunbl Toka (cM.npunoxenne 5). Yskue npenennl H3IMEHEHHS
/A unabnonaorcs Tonbko B Toppe or O no 2 MIlla, unax n
conponensax ot 0 go 0,8 MIla,

7.7, Bpinenennsie Ha OCHOBE AaHANM3A TpapuKOB J u /
CNOM I'PYHTOB pPAa3/HYHOrO NHTONOrHYECKOro COCTAaBAa npeacraa-
NAI0OT B BHOE TeOoNoru4ecKOll KONOHKH, COCTABACHHOH B MACIiI-
tabe rny6un 1:100, [pu cocraBneHuy KONOHKH YYUTHIBAIOT
RaHHble ONOpHOro b6ypenns w nabopaTOPHOrO AHANKH3& HMEOUIHX-
cs o6pasuop rpyHTa. [IpH BLINONHEHHHM 30HAHMPOBAHHMSA HA Ka)-—
AOM NHMTONOro-reéseTHYECKOM KOMIEKCE I'PYHTOB OO/KHO ObITE
npofypeHo He MeHée onHOR ONOPHON CKkBAXMHLI., B ofmeMm cny-
yae o6beMm omnopporo 6ypennd nomxken cocrtapnate 30% ot
o6vema 313,
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8. OIIPEAEJNIEHHE YAEAbHOrO JJNEKTPUYECKOrIO
COIMMPOTHUBJIEHHWA TPYHTOB U MHUHEPAJIH3ALHUH
FPYHTOBHIX BOA

8.1, Yaenwnoe snexrpuyeckoe CONPOTHBIEHHE TPyHTOB /2
onpeaendioT NO CPEAHHM 3HAYEHHAM TOKA&, MNOACYHTAHHBLIM And
OTAeNbHbIX OQHODPOOHEIX O 3N@KTPHYECKHEM CBORCTBAM CJ/IOEB.
OcHOBOH QNS onpencneHds BENHYMHBI _/-,’. CIYXHT rpapuk 3a=
BHCHMOCTH .7-'///)/ (cM.npunoxenne 3), Yanensuoe anekrpuyec—
Koe conpoTusieHus rpyutros Ha 10-15% pumwre conporumnennd,
IIOJIy4€HHOI'O MO TAPHPOBOYHOMY rpaduKy s Ao, Ero on-
penensioT K3 BBIPAXEHHS

ﬂ= {/5/.7’ (9)

nu60 N0 NYHKTHPHOMY TIpPadHKy NPHICKEHHS 3.

8.2, [lna oOuUeHKH 3INEKTPHYECKOrO COMNPOTUBIEHUA HCCNeny-—
eMOro MaccCHpa T'PYHTOB B HenoM KOO OTAENbHBIX 3/IeMEHTOB
ero, CJ/IOXEeHHbIX H3 C/I0eB I'PYHT& pa3indHOH 3/1eKTPOonpoBOA-
HOCTH, BBIYHCAAIOT CPEeAHEKBANPATHYECKOE CONPOTHBJIEHHE _/Om
110 HB3BECTHOIl ¢opmyne

74 S = ‘ﬁ{ //'/71) (10)
r-ae/J/: é77: - CcpejaHee Npoao/NILHOE CONPOTUBNEHHUE;

ﬂ: ~ CpeaHee NOoNnepeyHoe CONPOTUBICHAE;

A‘, /I/DL- - COOTBETCTBEHHO MOWMHOCTB, M, H YAe€lb—
HOe CONpPOTHUBIIEHHE, OM'M, oTAeNbHBIX
CIIOeB HIIH HHXEHEPHO-I'€O0NIOI'HYEeCKHX
371eMEeHTOB BHYTpH ofmero Maccupa HCClle-
AYeMbIX I'DYHTOB.

[Nonyuyeunvle s3HauyeHUdA //? crieayeT HCIONb3OBATE OJId
OLEHKH MHHEepalud3auuy NnoA3E€MHbLIX BOO, OlpenelieHHd KOoppo-
3UHHOH AKTHBHOCTH HCCIeAYeMBIX I'PYHTOB, pacyeTa 3al3eMid—
wownx ycrpoiicts CUB, noncranuufi u /NHHRA s/1ekTponepenad,
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8.3, KOppO3HOHHYI0O aKTHBHOCTbL T'DYHTOB B COOTBETCTBHH
C YOeNnbHbIM 3NE€KTPUYECKHM CONPOTHBIEHHEM, ollpeneliaeMbiM
No nauneiM I3, oueHusawT cneaywomwum oOGpa3oM:

/s OMe KoppoauoHuaa akTup—
HOCTh

100 tiiiiiiiiiieierecrsnsenenncneasssss HHuaKaSG
30-100 .eeecieacciesteseraarennsesenses Cpenudas
JO =830  iiiiiriaieveciarcccsacrassassceas 11OBBIIEHHASR
5-10 sieerrecerercrntesecncnserncsorses BBICOKASR

5

$000000sseNIIVIRIGIITIIIOORELIS RS BecbMa BBICOKA.

8.4. Munepanusauuio Bog B MCTOYHMKAX, BONOEMAX K Bbi-
paGoTkax Heo6xoauMMO onpeaendTh B CleNYOWEM MNOPsiAKe,
npeﬂaapn'renbuo O4YHUIEHHbIH OT INIMHUCTBLIX YACTUU, BLICYUIEH-
HBI ABYXKOHTAKTHbIfi HAKOHEYHHMK NOrPYXKAIOT B BOAY HA Tiy-
GuHy He Menee 5CM H uMaMepsiOT npubopom UT-81 cuny Ttoxa

» MA, 3amepsl npousBoadT He MeHee Tpex paa. [lepen
KAXOBIM 3aMepoOM TOHKO# HaxAQYHOR OYyMAaro@ CHUMAKT Cloji
OKHCIIOB HA U3ONUWPOBAHHBIX NATYHHBIX KOHTakrax. [lo cpenuefi
BE/IHYHHE TOoKa ONpeaendiT 3HAYEHHUE L YuuTeipaa remne-
paTtypy Bopewl fo, NnoNyyeHHble 3HAYEHKH /) NpUBOAAT K TeMm-
neparype soam 18°C no popmyne

/’//J’“'/;/?*“f/fi/é"y/, (11)

4
raoe /Jf - yuen;gc():e CONPOTHB/IEHUE BOALI NPH Temnepary.
o .
IJ p ?
f)é’ - yuenb(;;oe CONpOTHBNEHHE BOABI NPH TeMMepaTy-
pe 187C;
Oc;{ - TeMMNepaTypHblli KO3IpPUUMEHT SNEeKTPONpPOBOAHOCTY
H

KOTOPhIA B obmem Cnyyae NPUHHMAIOT papHpim
0,023, a gna conu 4/ HC03 o, = 0,018,
Mo uagy . A
AlNeHHbIM 3Ha4YeHHAM O, H& Tpaduke J-/Z‘JC Yy
TOM THN& BOALI ONPeNendioT €€ MHUHSPalM3alHuIo,
8.5. 5 z
/-0 flns obneryenns nepecuwera snauemns o) g 3Haye—
COCTaB/i€Hbl HOMOI'DAMMBbl 3aBUCHUMOCTH =
(it {% =AY
npunoxcune 6). [pomexyrouunie noKasauus g, -

ayTeM HHTepnonsiuuu 3HAYEHHil, ONpefelsdeMbiX ilu
rpagpukam,

HHE

("IJ'::' aoT

H M J'AJLL[HN!C."
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8,8. [Ansa konu4ecTBEHHON OUEHKH MHHEpaNKn3alHd Non3eM-—
HbIX BOA HeoOGXOQAHMMO HMEThb CBENEeHHA O BeIIRYHHe OTHOCH-
TENbHOIrC conpoTupneHus / PBONOHACHIMEHHBIX I'DYHTOB

/7
f o= 7’ (12)
4
rge ﬁ,- -~ yaellbHO€ COIIpOTHBI/I€HHEe BOAOHACHIIIEeHHLIX I'DYH-
TOB;

- yaenmHOe COTNPOTHBIEHHEe TI'DYHTOBBIX BOA.

Bénuunna / ans CpeAHHux H MeJKHX BOAOHACHHUEHHDBIX
neckos 1npu muHepanusauuu soant C < 1,5r/n uaMmeHnsercs
or 1,5 no 7,5. Cpeasee cTraTHCTHYECKO® 3HAYCHHE F coc-
rapnqaer 4 [12.

[lna 3THX NEeCKOB, HACBHIHIEHHBIX MHHEPA/IN3OBAHHOl BOAOH#
npu C > 1,5r/n, 3nayeund F mnamensiorca or 4 no 10, a
ero cpennee sHayeHue Oyner GNu3KAM K 5,

Haubonee HusKhe SHAYeHHd / CBSA3AHEI C TOHKO3EPHMCThI-
MH H TPJ/IHHHCTbLIMH neckamu. Ans 3THX neckos, HACHIMEHHbIX
npeCHo# BOOOM, cpenHee 3HaYeHue r IPHHUMAIOT PAaBHBLIM 3,

MpubnuxenHoe sHad4eHHe OTHOCHTENLHOIrO CONPOTHBIICHHS
npupeaeno B rtabn, 7.

8.7.- Bonee Tounbie sHAYEHHS / MOXHO NMONVYHTHL NPH
HalM4YMH¥ NAHHbIX O XMMHYECKOM AaHanuae noaseMHelx sog, On-
penenus no rpapuky ]r/'/f?} YAeNbHOe 3IeKTPHYeCKoe Cconpo-
THBICHHE MOA3EMHBIX BON MOs , & MO AAHHBIM 313 - comnpo-
THBJ/IEHHE 3THX T'pPyHTOB, no ¢opmyne (12) paccuurteiBaioT
aHayeHue F . Hcrnonbays snauewus /£ , no jopmyne Apuwu
LIQ] ONpPeAensioT NOPHUCTOCTH OAHOPOAHLIX MECKOB

)y

7, =~
I (13)

nubo kKO3 hPUUHEHT NOPHCTOCTH

lr= za7m
dna neckoB, HMeEWUHX B CBOEM COCTapBe I'NIHHHCTHIE H
NbIIEeBATHIE YACTHULI, CBA3b MeXav A /7, Gonee cnoxunas
u nonbaoparbcs gopmyno# (13) ue pexomennyercs.
[lopucTocTb ¥ KO3hDPRUMEHT MNOPYCTOCTH MOXKHO ONPENENHTH
1o SHa‘{eHHHMF(HpHHO)KEHHe 7) l_l3 .

(14)
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Ta6nuua 7

Muse- XnopuaHeie BOOBI Cynbparavie Boant | FmnpokapBonar soabl
panusa- v 5 "/
[lecok s C, -/o) > f ﬂ » f f; > F
~r Opt.ng | MF Onr-print A Drr -7 »r A
Kpynuui #t >1,5 |«25 p0,30 5 | <30 20,25 5 < 40 >0,20|5
Cpenunit
M Menxuih <1,5 [>25 k0,30 4 > 30 k0,25 4 > 40 < 0,201} 4
[einesa-
Thilfk ¥
FIHHAC—
Th# <1,5 |>15 0,35 3 |> 20 0,30 3 > 30 [<0,25} 3




Hcnonsayss ycrasosnensyo sabucuMocth (13} no menuyuue
nOpuCTOCTH, onpeaenseMofi wa obpasuax rpyuros s nabopa-
TOPHBLIX YC/IOBHUSIX, MOXHO YCTQHOBHTb 3HAYEHHE .

8.8, Taknm obpa3oM, onpeaendn aHavenue F nana pasnuambix
BHOOB BOAOHACHLINIEHHBIX NMNECKOB, HX YAENbHOe 3NeKTpuyeckoe
conpoTusnexne 2 , no hopmyne (12) naxopst YAeNMLHOE /e KTpPH-
IeCKOe CONPOTHB/EHHE BOOB /I, « 3HAYEHUS _Pg 1m0 HO-
MorpaMMe/J—f'/z‘/ MPUBOAAT K TeMNeparype BomL: 18°C, Yun-
;bIBA9 THI 1HIOA3€MHBIX BOMA, MO BEJ/IHYHHE /f onpenensioT
X MHUHEpanusaumio. Temneparypy MNOA3EMHBIX BOM HA y4aCTKe
pAGOT YCTAHABMNHBAIOT (10 H3MEPEHHUAM B ONOPHBIX CKBAXKNHHAX.
B cpennen nonoce Epponejickoit sactu CCCP rtemneparypa
rpyHTOB Ha rnybune or 5 no 10 M uamensercs or 4 no 6°C,

9, MPUBIUXKEHHAA OUEHKA ¢®HU3NKO-MEXAHUUYECKHUX
CBOHCTB I'PYHTOB

9,1. [lpubnuxeHHoe SHAYEHHE XAPAKTEepPUCTHK CBOHCTR
IPYHTOB ONpPeaesoT M0 CPeAHHM BHAYECHHAM /} COr/1ACHO
raGnunamM 10-14 CH 448-72 IR] . OcHOoBOfl and ouenkH xa-
pakrepucTuk cpoiicts rpyuros uw CH 448-72 nocnyxunu pe-
3yNbraTbl CONOCTABUTENbHBIX UCHBITAHMN Ha ycTaHoBkax I3
y YBII-18M n Marepuanst HAaTypPHbIX 3 KCIIEPHMEHTANBHBIX HC-
cnepopannit, Ona yno6crea nonbaopaHusd rTabiuuHbie AaHHBbIE
CH 448-72 npeacrasnedsl B BHAE OuaArPAMM H T'paduKOB, NPH—
neneHHbIX B npuioxenusax 8-10,

9,2, IlapoTHOCTE NECKOB ©CTECTBEHHOI'O 3ajeraHuss U UC—
KVCCTBEHHO C/IOXEHHBLIX (HACHINHBIX H HAMBIBHBIX) creayer
onpenensaTb IO OMarpamMme, NpPUBEAeHHOH B NpunoxeHuu 8,

[is1 neckos MAOTHEIX M CpenHell NAOTHOCTH [PH H3BECTHOM
H< F'PaHYNIOMETPHHECKOM COCTAaBE MO tabn, 1 npunoxenusg 2
CHull T1-15-74 Ll4_] HAXONAT YCIOBHOE pacyeTHOe JamneHue
/ﬂ, C UeNbo NPEABAPHTENBHOI'O ONpeneNieHHs pasMepoB dyH-
{ MCHTOB MOQ NPOMBLIWIEHHBIE H TI'PaXAaHCKHe COOpYXeHus, a
FAKXKE YCNOBHOE CONDPOTHBIEHHE NeCYAHBIX I'DYHTOB HO

raon, 7168 CH 200-72 (15_‘ and npeapapuTeNnbHOI0O pacuyera
CONPOTHBNEHHS OCHUBAKKE NMOM MACCHRHBIE bYHAAMEHTH MOC-
{OBBIX OILOP. 3aBucuMOCTb /Po 44 /? OT UNIOTHOCTH CIIOXEeHHUs
HeCKOB 1 HMX cocrapa upusenena B tabn. 8,
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Tab6nunua 8
/?‘,’ Ma (kre/emd )&’M/Ib(Krc/CMQ)
[Mecox cpenHefi noTr Cpenuej
ngqﬁ?oc— nnoTHHIE n%%THOC_nnoruue
Ipapenucrhi#t # Kpyn—
HbIf HE38BHCHMO OT
BNAaXXHOCTH 0, 5(5) 0,8(6)] 0,35 0, 45
(3,5) (4, 5)
Cpennet KpymHOCTH!
MAarnoOBNAaXHbI - - 0,3(3) | 0.4(4)
O4eHBb BIAXHDBIH 0,4(4) 0, 5(5) - -
HACBIMEHHbIA BOOOH - - 0,25 0,35
(2,8) |(3,5)
Menkanit:
MarnoBIaxHbI 0,3(3) 0,4(4)| 0,2(2)( 0,3(3)
OYeHb B/IAaXHbIA H Ha-
ChIWUEHHBIE BOAOH 0,2(2) 0,3(3)1 0,15 0, 25
(1,8) | (2,5)
[Meineparbiii:
ManopnaxHbli 0,25 0,3(3)| 0,2(2)] 0,25
(2,5) (2, 5)
OYeHb BRAXHbIH 0,15 0,2(2)| 0,15 0,2
(1,5) (1,5) 1 (2)
naceimedun i sogoir |0,10(1)} 0,15 0,10 0,15
(1,5) (1) (1.5)

9.3. Yron BHyTpeHHero TpeHusa
UMK z.‘:, B NeCKAX PAas3NH4yHOH 3epHHCTOCTH CleayeT onpenenarthb

no rpadskam,

spﬂ

u Moaynb pgedopma-~

npupenenHbiM B npunoxeHuu 9. Ilpy satom mo-

nynu negopMalun LC;, B lleCKax onpepensoT 10 AAHHBIM 30H-

DUPOBAHHA TONBLKU A0 T)iyOuHb 6 M.

8.4. HopMmaruBHOe pasnenue /ﬂ/u Moaynk aedopMaunHi f;

B I/IHHAX M CYI'NHHKAX ONpefendiT no rpadmukam,

npuBenen--

abiM B npunoxenuu 10, [lpu a3nayenusax /?'4 Mmeubwux 1,5 MMa

33



PpHINKO-MEXAHHYECKHE CBOACTBA I'NMHHHCTHLIX TPYHTOB caenyer
onpenensiThb TONbLKO MO peaynbTaTaM CONOCTABHTENbhbIX 3 KCne-—
PHMEHTANnbHLIX HCCNeAOBaHH#, BLINOJIHEHHBIX MO KaxaoMy
y4actky pabor,

9,5. [lpn ouenke ¢H3IHKO-MEXAHHHECKHX CBONCTB I'DYHTOB
naunsie A3 no '/; no rny6musl 0,7M p pacueTr He NpHHH-
MaioT,

8,6. B reHeTHYeCKH OAHOPOAHBIX I'/IHHHCTHIX I'PyHrax Ha6-
nonaeTcd KOpPpeNAUHOHHAS B3ABHCHMOCTE MExnyY 3HAYEHHAMH
/} M NOKA3ATEeNs KOHCTHCTEHUHH .7‘ {16]. OnHaxo na ary
3aBHCHMOCTDL BIIHAIOT CTPYKTYpHbi€ CBsi3H I'pyHTOB, [lpubnuxen~
HOe COCTOSIHME NNacCTHYeCKHUX CBOACTB I'PYHTOB Onpenensior o
cneaywudM nokKasarensm /_% : NpH YBENHYEHHH & or 0 no
0,7MIlla CyrniHHKkr W rnuHbl HAXONATCH B TEKY4YEeM H TeKyde-—
nnactu4soMm cocroanuu,or 0,8 no 1,7 Mlla -~ B Markonnac-
tuuHoM, ot 1,5 no 4 MIla - B ryronnacruusom, Oonee
4 MIla - p nonyreepaoM H TBEpPAOM COCTOsAHHAX, Donee toy-
Hbi€ 3ABHCHMOCTH MexAY 3HAYEeHUAMU ,/fg U nokasarenss KOH—
CHCTeHUMH ./, YCTAHABIMBAIT 3 KCNEPUMEHTANBHO MO KaXAOMY
y4yacTKy pabor.

8.7, Cuna TOKa B Mesbilei Mepe 3AaBHCHT OT NokKasartend
KOHCHCTEHUMHM o/, ., B OAMOPOAHBLIX IPYHTAX 10 npefena X Makcu-~
MAalbLHOH MIOTHOCTH M ONTHMANBLHOA BJ/IAXHOCTH NpPH nepexoae
K P&3HBIM NoKaszaTendM KOHCHCTEHUHMH CHIAa TOKa M3MeHsieTcs
Ha +10%, YemM Briwe nokazarenb KOHCHCTEHIOHH, TeM Oonbuwe
CHlla TOKA. 3a nmpenenaMH MAKCHMA:LHOH MJIOTHOCTH R ONTHMANb-
HO#i BJI&XHOCTH [N AAHHOTO BHAA I'DYHTA CHJ/IA TOKA MpHd pas-—
HBIX NOKA&3aTensx KOHCHCTEHIHH OCTaeTCH [PAKTHYECKH HEeH3d—
MEHHOH.

8.8. Metron 313 no cpaBHEHHI0O CO CTAHAADPTHLIM AHHAMH-
YeCKUMM 30HAuUpoBaHueM Oolee YysCTBHTENEH K HeoaHopoa-—
HOCTSM rpyuros. [Ipy nomomn ycranoeku I[I3 nonyuaior 6onee
aupdepeHuUnpopaHipie TPAGHKH & , 4YeM NPpH NOMOMmM YCTAHOB-
ku YBIl, 3to nosponser pPACUNEHATHL IPYyHThHl C CMU3KAMH Xa—
PAKTEePHCTHKAMH, & TAKXKEe pbilensaTh Mmanomomubie crnou (o
10-15 ¢cM) ocnabnenHnlx I'PYHTOB, HTO BAXKHO npu obcnegoBa-—
HUH OIIONI3HERBIX KOCOI'OPOB.

9.8. O6paseun ¢popMbl npeacrasnenus peaynstatop obpabor-
KkH ¥ HHTepnperalun nadusix S[3 npusenen B nprunoxennu 11,
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Ilpn HeoGxonuMoCTH onpepenennss cpeanekpanpaTHYHOrO yaenb-
HOI'O CONPOTHBIIEHUS BCER Hccnenyemoft TOMH TPYHTOB BBO-—
AHTCH AOMNOJHHTENbHAA KOMNOHKA 3HAYSCHHH /3,7,, KOTOpbIe on-
penensior no dopmyne (10),

8.10. [lopanox cocrapnenus CMeTHO# CTOMMOCTH [1pO€KT-
HbIX M H3bICKaTenbCKHx pabor Merogom D3, pacuer HOpPM
BpPEeMEeHH H PACLEHOK HA Cae/bHBIe paboThl NPHBEAEHbl B MPH—
noxeunn 12. Yckopenusiit cnocob6 pacyeta CMeTHOH CTOHMOC-
TR 06e3 yyera 3aTpaT HA BHOWHHH H BHYTpPEHHH# TpaHCNOpPT
CNeAyeT NPOH3BOAKUTL MO GHOPMYNaAM, NPHBEACHHBIM B NPHIIOXKE-
uun 13, B crouMmocTh pabor, BbINONHAEMBIX B MeCTax C paii—
OHHBIMH KosxmmuuenTaMH, BBOASIT COOTBETCTBYOMHE NONPaABKH.
Yckopenusift cnocob nenecoo6pasHo npuMeHsSTh NpH cocraple-
HHH CBOAHOrO nnana pabor ans KoopouHauuH O6BEMOB M CTO-
aMocTH pabor 1o oraenbHEIM OOBLEeKTaMm.

10, MAILUHHAY OBPABOTKA OAHHHX 343

i0,1, dna o6paboTkn M MHTepnperaumu naudbix D3 paa-
vaGoran komnnexc nporpamm ZZHMZJ ¢ ucnonbsopanueM rpa-
donocrpourens,

Komnnexe nporpamm ZJZANJ cocrapnes no cxeme nuanora
MAUIHHA - 4YelOBeK M BKIIOYaeT B Cebd chnenyiowHe nporpam-—
mbi: ZOVIH , ZONVIEL » ZONDT

10.2. Ilporpamma Z//f/ﬁnpeunaaﬂaqeﬂa nng pacyeTra Ko-—
spdpuunentop 4/ 00 sanaHHbIM napameTtpaM ycranoskd I3
Z y4eToM H $€3 yuera TpeHMd WTAanr o rpyHr. Mcxoaseimu
sensworca ¢opmynst (2), (3) m (4) u 3nauedns kosdpduuneH-
top Zu A, upupenensnmie B Tabn., 2 u 3. BuixopHble nanubie
sannceipaioTcd Ha MarHuTHblfi auck (MI) B dapn nporparamel
ZONV2 u supopartca na AUIY B Bupe Tabnuubl auavenni
KO3 QU UHEHTOB Y .

10.3, TMporpamma ZZV7L npennasnayena gna pacueTos
é no ¢popmyne (1), omnpenenenus KOOpPAHHAT é W
34BHCHMOCTH OT I'IyBHHBI HCCIEAOBAHHS K MOCTPOEHUH Foady—
KOB 5 ¥ J B mMacwrabax, COOTBETCTBYOIEX Tpebopanuam,
U3/0XECHHBIM B 1.6,12.

10.4. Nporpamma ZZ4/77 npeaHaszuadyexa ana onpeiere-—
HUA CpenHHX apudMEeTHUECKHX 3HaYeHHH .7['/ u /}‘7 110 BhIgG-
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nenunM ua rpapukax CIOSM TPYHTOB, PACHETOB KO3dPuUHEH-
TOB Bapuauuii HO /% K onpenenesus Gu3UKO-MEXaHUICCKUX
ceojicTe rpyutos no taén, 10-14 CH 448-72 unu rpapuxam
npunoxenut 8-10 nmacrosimes paborsl,

10.5. KoMnnexc nporpamm 2O 7 cocrapnen Ha aabike
®OPTPAH 1Y u paccuntad ana patorbli Ha dBM Tuna
EC-1022 ¢ ucnonbaosannem rpagonocrpoutens EC-7054 (au~
rurpap 1612-3 & ).



[Ipunoxeunne 1

Tpacca

Yyactok

Maprus

MOJIEBOA XYPHAN 313

Hagar

Okonyen

3anonHeHo cCTpaHul

Hcnonuurens

Pyxosoanrene pabor
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OTr/1ABJIEHHE

Ne NeTOwex | YuacTox Fny6nna
n/u |3orpmpers—| pador Muxer+ | sonmuposanmg] Crpanrnd
HEs (™M)

HaumMmeHnopanue o6bexTa

AnemenT penneda

CXEMA PACIIONOXEHU A 30HAMPOBOYHBE X CKBAXHWH
HA OBBEKTE

Tun ycraroBkH HaMepuTenbHbit NpAEGOD Ne

Macca rpysa, xr BricoTa nagesas, M

Onera mranry, M Macca mraurg, Kr

NuameTp KOHYCA Yron packpeiTES Ne
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TPASUK UIMEHEHHUA CHIIW TOKA J B 3ABHCHMOCTH OT
YHOENBHOIG 9AEKTPHYECKOroO COI’IPOTHBHEHHHJO PACTBOPA

Nprnoxenxe 3
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Mprnoxenne 4

rPA®HK 3ABUCHMOCTH YAENbHOH CHUAH
COIPOTHBJ/IEHHSR TMOTrPYXEHHIO 30HOA
,g OT KPYTSIIErO MOMEHTA M
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Q
Mpremedaxnne OPisHKO-Mexungecxne xapaxTepHC—
THXH I/IEH B CYr7EHEOB IpE M > 80 H.m onpenensts mo
namxbiv 313 He PEeKOMeHAYeTCH, T.K. B 3rToM ciydae BX IO-
KasaTeld TMONy4aloTCs 3aBLIUEHHLIME,
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llpunoxeune 5

OuarpamMma pacnpenenefss Ycnosmoro NmEaMEYECKONO

CONpOTHBICRAL /7 ,

cunbl TOXKA v y ypnenbHoro snekrTpudec=

kKOro conporupnieHus 2 B IPDYHTAX pasnuuHOro BHma
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Tpunoxeune 8

HOMOTPAMMA 3ABHCHMOCTH YAEJIbHOTO 3JIEKTPHYEC~
KOrO CONPOTHBIIEHUS BOIM /2 OT TEMIEPATYPH ¢,
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Nprnoxeunne 7

IF'PA®UKH 3ABHCHMOCTH OTHOCUTEJILHOINO QOIMPOTHUB-

JIEHHA £ OT W3MEHEHMS IIOPUCTOCTH /7, H KO3~

SHUMEHTA NMOPUCTOCTH £, B OOHOPOOHHX IBCKAX
(no B.H.laxmosy)
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Tpunoxenne 8

OUATPAMMA 3ABUCHMOCTH YCIIOBHOTO AMHAMHYECKOIO
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Ipanoxenne 9

IPAGUKH 3ABUCHMOCTHM YC/OBHOIO AMHAMHYECKOIO COMPOTHBAEHHUSA
OT YTIOB BHYTPEHHEINO TPEHHUA ° NAA NIOBOJH I'IYBUHb (a) H
MOAYAEHN AE®OPMALHK £, 0O T/IYBHHH 8m (6)
475 TIECYAHBIX TPYHTOB
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[Iprnoxenne 10
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Mpunoxernue 11
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[Mprnoxeunne 12

NMOPANOK OMPEREJEHUR CMETHOH CTOHMOCTH

HA HU3LICKATEJIbCKHE PABOTHI METOAQOM 303

H COCTAB/IEHHWS HOPM BPEMEHH M PACUEHOK
HA CAEAbHLIE PABOTH

Onpeneneure CMeTHOR CTOHMOCTH

neKTPOKOHTAKTHOEe nmHaMuueckoe sonaunposanne (313)
couetaer B cebe apa crnocoba uccneaoBAHHA T'PYHTOB:! AHHA~
MHYECKOe 3IOHAHPOBAHHE H TOKOBBHIfl kaporax. CMeTHY CTOH=-
MOCThL HabicKaTenbCckux pabor Meronom D[A3 onpepensioT no
*CGopHMKY lleH HA H3bICKATeNbCKHE paboThl ANS KAMHTAalbHO-
ro crponrenscrea” (M,, Crpofiuapmar, 1982),

CTOHMOCTB AHHaMH4Ye CKOro BOHBHPOBBHHE onpeapensT OO
Ta61m1.226 1 227* ua ebipaxenus

é;= a'/’/z

roe (< -~ CTOHMOCTb OAHOI'O HCNHITAHHS ANHAMHYECKHM 30H-
OEPOBAHHEM B 34BHCHMOCTH OT KaTeropHd CIlOX—
HOCTH TPYHTOB H C/IYyOHHEI 30HAHPOBAHUS]
- KONHYeCTBO HCNLITAHHHA (TOUeK BOHKAHDOBAHHA ).
CrouMocTh 1| M TOKOBOrO KapOTAXA NPH TOYEYHO# perucr-
panru TokKa, cornacHo 1a61.280, §4, cocrasnser 4,86 py6,
CnenoBarenbHO, CTOHKMOCTb K&POTAaXHbix pabor cocrasuT

L, =4.8:L , pyS, ,

rae /J - o6wem kapoTaxssix pator, M.

——

*
3necs m nanee HoMepa rtabnul, NYHKTOB H naparpagos

BasiTel 3 "COopHMKkaA HeH HA u3bICKaTenbckue paboThl
ang KanuTanbHoOro CTpouTenbcrsa’
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CroaMocTk cocTaBnesrs NPOrpaMMbi H NMPOEKTA NPOH3BOMA-
crea pabor, onpeagenesus Bx O6LeMOB, COCTARNERHA Ipadu-
Xa BLINONHEHHS H CMETH ANA PABOHOB 1 KaTeropum CnoxHoC-
TH onpepensiior no rtaén. 308, 81, Ilpax eMeTHOR croumocTH
no 18 teic.py6. ona cocraenser

Cy = 200 pys.

Ana paftowos 2 y 3 kareropu#t cnoxsocru (ra6n. 308,
npuMeqanne 3) kK STOf CTOEMOCTH NDHMEHHIOT COOTBETCTBEH-
HO koabgpuumenTn 1,2 n 1,3,

CTOHMMOCTb kaMepanbhofi o6pafoTKH LAHHBX AHHAMHYECKO-
ro aodauposanus, cornacio rtat6n. 310, 88, cocraenser

G,=02:C, =02 N, pys.

CrouMocTbh xaMepanbaoft 06paboTKH NAHHBIX TOKOBOTO
KapoTraxa, COrllaCHO PACHEHKAM Ha KamepajbHHEe reopuanyec-—
xne paBotsi (cTp.2R8), cocramnser

Ly =03 =1,38°4L , py6.

[lpn BHINONHEHHH KaMepanbHbLIX paGoT B MONEBbIX YCNOBH—
X C BHONATON MONEBOTO AOBONLCTBHA K lleHam Ha aTu pabo-
TBl, cornacuo obmuM ykxasaumaM ml4 {(ctp.10), npumensioT
koadpuumenrt 1,15,

CTOAMOCTE COCTABIIEHHA HHXXEHEPHO-I€OMOrHYE€CKOro OTde-~
Ta M0 MaATEpHANlaM HCCleaoBaHHit and paftonoB ! kareropuun
CNOXHOCTH, cornacsao rabtn, 311, 81, cocraensaer

G=0,15 (G +*Cs ) =0,15 (0,2-@-4 + 1,38- L), pyS.

Ona 2 u 3 xareropu# cnoxsoctu (ra6n. 311, npameua-
nne 4) x uese [2. NPHMEHSAIOT COOTBETCTBEHHO KO3pHIHEH—
ot 1,2 ® 1,3.

CrouMocCTk 3ATPAT HA OPraHW3AUHIO H JIHKBHAALHIO reodu-—
anyeckux pabor (ra6bn.8, 83) cocrasnser coorpercTBeHHO B
u 5% oT obmell cyMMH 3AaTpaT HA nonepble paboOThi

G=(C,+0:)0,08+ (0, +L5 )0,05 =0,11-2-4 +
+0,508-L , py6,



Pacxoon ma sHyTpeHHENl Tpaxwcmopr ompeaensioTr o Tabn.d
B NpPOHEHTAX OT CMETHOff CTOHMOCTH NO/NEBLIX H3bICKAHNA H3I

BBIPAXEHHSA
[‘J _(€,+Cz )K’f' P.Y5~

rae /)’,7, -~ Ko3thPHUHEHT, 3aBucsmuii or obme#t CTOMMOCTH
Mo/leBbiX HALICKaAHH#, pACCTOSHHA npoe3na H
nepeso3ok ofopynopaHus, & TAKKE NPOOCIXH-
TeNlbHOCTH neprona nojepbix pador.

Pacxoabn HA BHeWHMN TPAHCHOPT oOnpefensdioT N0 CyMMe
CMEeTHOfi CTOMMOCTH IONeBbIX H3LICKAHHR H pACXONoOB HA BHYT—
PeHHH# TPAHCNOPT, HCKMOYaAd 3ATPATH HA APEHAY CHeUHaNb-
HBIX TPAHCIOPTHHX CPEACTR

[..9":/[; +l2* [’8)/’/&!.77 ’

Kospbunuenr /f/”_ , BHIPA&X@H B NPOOEHTax OT CMeTHofH
CTOMMOCTH HM3bICKAHM# H onpepensierca no rtabn.5.

[dononuuTensrnie 3aTpaThl HA NnpoBenexne pa6oT B HeGna-
ronpusiTHRIR MepHOA roaa, COrMacHo obSmHM ykKasawuaM m7, r
(cTp. 6 ), omnpepenaT W3 BBIPAXKSHHR

Co=lG+ G0y 03) 02,

HononurTenebubie 3aTpaThl HA NpopeneHHe paboT HA TeppH-—
Topuax (akpaTtopusix) ¢ ocofbIM pexxHMOM, COrflacHo o6Gmmm
ykasanuam n.7,s (cTp. 5 ), onpenensior M3 BHIPAKEHHS

[;{ ::/4-/[}-!-[}#’4},42‘5;

Mpn seinonnennn paGor B pafioHax, AN KOTOPBIX B COOT-—
BETCTBHH C ACHCTBYIOIHMM 3JIAKOHOAATENBCTBOM YCTAHOBIIGHM
paftonnsie xosdppuLHenTH Kk 3apaborHoh nnate. B obmyio cro-
HMOCTh NONEBbIX H3bIC¥arenbCcKax pabor, cornacHo obmum yxa—
sannsMm n.7, a0, e (crp.8), BsonRT cooTmercraywmae x03 pu—

HEEeRTH /(f .

O6mas cMeTHas CTOMMOCTb H3HCKaTeNbCKHAX paBoT meTo-
ooM 3/13 npr BHINONHeHHWH XaMepanbHeix pabGor 6e3 nonyyeunnmn
n071eBOoro QOBOJILCTBHA COCTA&BHT

[""//; £ ”['7//1;0 *4*&45}*4*[} + 0y + Ly *
+*Ly s
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Ofmas cMeTHAs CTOMMOCTb H3LICKAHMA NpH KaMepanbHof

06paGoTKe NONeBbiX MATEPUANOB B MONEBHX YCnoBHaX COCTA-
BHT

CoflG# G254/ +L5) 115) Ap + L5 +L5+ L +
+[_’9 + [’fﬂ i ['I/ ’
IMpu yacTHyHOM BhINOAHEHHH KaMepalibHbiX paboT B 3Kcne-
AMUHY NPpOH3BOAAT COOTBRETCTBYIOUIHE pacyeTnbl, Y4YHThIBAH [QO-

NIeBYI0 4aCTb KaMepanbHbix patoT, BWIONHEHHYIO B MOJIEBLIX
ycnosusax.,

CocraBnenne HOpM BpPEMEHH H paCUEHOK
Ha cpenbHele paborn

Hapsin na cnenbubie paGorw ana Gpuransl, o6cnyxupamomedt
ycranosky 313, cocramnsior no "EgnneiM HOpMaMm m pacueH-
KaM Ha uabickatensckue paborei” (EHB » P-H), 1.2 (M.,
Crpofiuanar, 1879).

[lpensapuTensHo no nonepbiM XypHANaM, YYHTHIBAS KOMH—
YE€CTBO ynapos MoOnoTa 7 , HeobxonuMoe ANA NOrpyXeHusd
aonna ua 10cmM, onpepensior obremm pabor B MeéTpax,BbIN0/1~
HEeHHble B I'PYHTAX pasannix kareropuft (ra6n.20, crp.208).

[lo nopme 838 (crp. 207) onpepensiioT €AHHHYHEIE HOPMLI Bpe-
MEeHM H paACUeHKM a8 KaxAOf KATerOpuH HCCNeqOBAHHBIX
PPYHTOB. YMHOXAS pacuenkn Ha o6beM BHINONHEHHEIX paboT,
onpenensaiT CYMMY BLINNATHL,

B saBucumocTn oT konmuyecrsa onbiTOB (TOueK 3oHAMpO-
Bauust) no nopme 937 (crp.20R) ycrasaBnupalT 3ATPATHI
BPEMEHH H NEeHEer' HA MOHTAX H AEMOHTAX YCTAHOBOK, A TaK-
Ke na norpyaky (nopma 378, crp.83) u pasrpyaky (snopma
380, crp.83) obBopynopaHws y Kax QO TOYKH IOHAHPOBAHHS.

CTOHMOCTL TOKOBOrO KapoTaxa ofipefensdioT Mo HOpMe
1581 (cTp.337). Mo rta6n.27, §7 (crp. 335) onpenensoT
k03 hdHUHEHTb, OOycnopneHHme rnyGHHOK SOHAHPOBAHAY
(1.3 - mo rny6uum 10M u 1,2 - npu rny6une Gonee 10M),

a tak¥e HeOnaronpEaTHbLIM NEpPHOAOM ropa (1,3 - npH TeM-
nepaTtype OKpyxalomero BO3AYxa OT MHHYC 5 no MHHYC 15°C).
Croumocrs 1 M xaporaxa npu rnybmHe 30HAHPOBAHHS

no 10 M B nethufi nepwon roma cocrasnager
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1.06 « 1,3 = 1,378 pPY6.
mpr rnybHRe 30HARPOBaHHHA Gonee 10 M cocramiseT
1,08 + 1,2 = 1,278 pys.

B ocendHe-auMuuft nepwon npm rnyGmpe 30HAHPOBAHHSA 10
10m u Gonee cTorMOCTh | M KapoTaxa CoOTBeTCTBEHHO COC—
TaBHUT:

1,08 * 1,3 < 1,3 = 1,791 pys;

1,08° 1,2 ° 1,3 = 1,854 pys,

ppurapna, ofcnyxusaomas ycranorxy I3, cocroaTt na
tpex 1denopek: oaworo HTP u npyx paGounx. Bmecto UTP
MoxeT GpiTh crapwr#t rexHuk, Cornacuo npmnoxensnio 1
(ctp.388) u npunoxemmo 2 (n.86, crp, 406) EHB u P-H,
MecsiyHas CTABKA HHXEeHepa wecToro paapsaga paboT cocrap—
naer 137,58 py6. (zacoeas 0,794 py6.), a pabouero Tperne~
ro paspapa 88 71 py6. (uacosaa 0,578 py6.). Hacomsasa cras-
xa 6puransl B uHenoM cocrapnsert }, 848 py6.

PacyeT sapnnarsl NpoW3BOAsiT NO 3ATPATAM TPYAA KAaxo-—
ro ynesa 6paranbl NponoOpPUHOHANBHO KO3IdbGHOMEHTY YuacThd,
KOTOPBIA OmnjlenensdioT MyTeM AOe/IeHAd 4YacCOoBO)l pacCyeTHO} cTap-
KH K&XAOro 4ineHa Gpuragpl HA 4YACOBYIO CTABKY OpHraasi:

0,794 : 1,046 = 0,408 (ans muxenepa);
0,576 : 1,848 = 0,208 (ana paGouero),

3areM onpenendicT KOMAYECTBO YYACTBYIOUHX E€IHHHU, paB—
HOE JIPDOH3BENEHHI0 KO3(pPHUHEHTA YHACTHH Ka¥XAOoro usieHa
6puragbi Ha XKonuuecTso pabouux cmeH. Paspenus sapaGor-
HYI0 NMNATYy HA CYMMY Y4YaCTBYIOIIAX €AHHHI, ONpeaensioT
CTOMMOCTbL OQHOR eRHHHUbI.

Bce npupeneHHple pacyeThl 34HOCAT B COOTBETCTBYIOIHE
rpadpsi 6namka napana na cpensssie patorsl. Iluw npodunak-
THYECKUX pabor onmrayuBalRT H3 pacdYera MECAYHOIC okxnana
pabounx.



lMpumep cocrapneuus pacuenox ma
cnenbanie paborsl

lpy nuHelHBIX HHXEHEPHO~IEONOrHYeCKHX HUIBICKAHKSX 3U~
Mo# Ha obpekTe A phinonueno 15 s3ouaupoBaHu#t., M3 KOTOPBIX
5 sounmpopanufi ray6unow 15 M, 5 - rnybunow 10 M # 5 -
rnybuHolo 5 M,

Paccrossue npoesna u nepepoaok ue npepnimaer 100 kM.

Nonesbie paborbl Bpinonnenn 3a 10 paBownx cmesn.

Mo nonesmiM xypuanam, y4HTHIBAR KONMYECTBO YAADPOB MO-
nora /7 , neoGxomMMoe nans NOrpyxeHHs 3ouaa za 10 cm,
ob6nemMbl paboOT, BLIMONHEHHBIE B T'PYHTAX DA3HbLIX KaTeropuf,
cornacio rabn. 20 EHB u P-H, cneaywouwue: 1 KaATeropus
25, IT kareropus 75, lu kareropus 50 M,

ITo HopMme B38 croumocTs | M 3oHANpPOBaHHA rpysToB 1 Ka~-
reropuu cocrapnser 0,183, 2 kareropun 0,232, 3 xarero-
puu 0,278 py6,

CyMMa peHer, npHYHTAOWIAACH 34 BLIIONHEHHE RMHAMHYEC-
KOT'O 3OHAHPOBAHUS, paBHAa

25.0,193 + 75+0,232 + 50.0,273 = 36,1 py6.

CroumocTb 1 M TOYeuHOro KapoTaxka, COrinacHo HopMme
1581, pasua 1,08 py6,

Yyureibas koappuumentn, o6ycnopneHsHbie r'nyGHHOI0 3OHAM—
popanus (Tabn. 27, §7), BmnonsHenuse paGor B HebGnaronpum-—
aTHeift nepuon rogna (ra6n. 27, 8§8) npu rnybune sonaupopa-
Husg a0 l10M, cToHMOCTB KapOTAaXHBIX HCCIEAVUBAHHHR COCTap—
nsieT:

(10*5 + 5+5) « 1,08 * 1.3 - 1,3 = 134,22 py®.
[Ipn rny6ume sonmupopanna Gonee 10M nonyumm
155.1.06 1.2 - 1,3 = 138,00 py6.

3arparbl Ha MoHTax ycraHopxu (Hopma 937, a) cocraens~
0T

15+ 0,802 = 12 py6.;
Ha neMoHTax ycraHopku (mopma 937, 6)
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150,405 = 8,1 py6.;

na norpyskv obopynosanus maccoit 0,1 T ¢ yxnanxoit
(Hopma 378)

15.0,1 - 0,314 = 0,47 pyﬁ.i
Ha paarpyaky obopynosanusa macco#t 0,1 T c yxnanxo#

(nopMma 380)
150,1-0,251 = 0,38 pys6.

Bcero croumocTb Bbinonnenus 15 O[3 o6mum o6remom
150 M pamna

36,1+134,22+139,00+12+6,1+0,47+0,38 = 328,27 py6.

CrouMmocTh paboT € yuerom pomnarel 3a HeGnaronpusiTHbifl
nepuon rona (rTa6n. 2) pasua

328,27 - 1,1 = 362,18 py6,

PaGotsl Bunonnenst Gpuramont 313 B cocrape: cT, TexHH-
ka naToro paspsina pabor ¢ mecauHof crabkol 126, 5 py©.
(uacopas crapxa 0,731 py6.), paGowero TpeThero paspsana
¢ mecauno# crapkoh 99,71 py6., (wacosas craexa 0, 576 py6,)
u paboyero BTOPOro paspsana C MEeCHYHOH CTaBKON 91,74 py6.
(uacopas craska 0,530 py6.),

Yacopasa cTaBka Gpuranmsl cocrapbnsieT

0,731 + 0,576 + 0,53 = 1.837.

KosdduuneHT ygacTHd kaxaoro wyiena Gpuransi COCTABAAET:

0,731 : 1,837 = 0,388 (ans cTt. Texuuka):

0,576 : 1,837 = 0,314 (ans pa6Gouero Tperbero
paapsna);

0,530 : 1,837 = 0,288 (ans pa6Gouero BToporo

paapsina).
Konuyecrso yuwacTeyomux eaunun pasHo
0,398 » 10 cmen = 3,98 (ans cn TeXHAKA);

0,314 * 10 cmen = 3.14 (ans pabouero TpeTbero

paapsga);
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0,288 - ]C cmen = 2,88 (ana paGouero BTOpPO-
ro paapsapna).

Bcero ysacteyomunx ennunu 3,98 + 3,14 + 2,88 = 10,
CroumocTs oaso#t eaumnnun 362, 18 py6., : 10 = 38,22 py6.
Ipuyurawmasca sapniara:

ana cr.TexHuka 36,22 ¢ 3,88 = 134, 08 py6, ;
nna pabouero TpeTshero paapsaana 36,22 . 3,14 = 113.73py6,;
ana pa6ousero sToporo pasapsaa 36,22-2,88=104,31 py6,
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