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[IPEHACJIOBUE

B Hacrosmee BpeMsa BO3pOCIO BIMSHHE AMHAMHYECKHX ABICHHH Ha
6€e30MacHOCTh ¥ HOPMAIBHYIO SKCILTYyaTalMIo THAPOTEXHHYECKHX COOPYXEHHUH
I'OC, BHI3BaHHOE €CTECTBEHHBIM CTapPEHHEM COOpYXEHHH M 060pyHOoBaHHMS
9NEKTPOCTAHIHH, HAKOTUICHUEM MOBPEXKACHHH OT OIM3KMX K MPENENLHBIM 3KC-
IUTyaTaMOHHBIX BO3AEHCTBHH, GONBIIMMH YAEIbHBIMH pPacXoJaMH BOJO-
COPOCHEIX COOPYIXECHHH, OONBIINMH €IHHHIHBIMH MOLIHOCTSIMH 3HEp-
TETHYECKOro 060pyIOBaHMA.

JeficTBylomas cucTeMa Haa30opa 3a.6€30MacHOCTBIO THAPOTEXHHYEC-
KHX COODPY)KEHHH BKIIOYACT TPeOOBAHMS IO YYETY NMHAMHUYICCKHX SABICHUH M
periaMeHTHpYeT, TMMaBHEIM 06pa3oM, oflue NPHHOUNL OPraHU3alMi U Ipo-
BEJCHUs HaOMoneHNHA.

B 3THX JOKYMEHTaX OTCYTCTBYIOT MOAPOOHBIE METOIMYECKHE PEKO-
MEHJALHUH [0 TEXHMKE NMPOBENCHHS, HHTCPNPETALMH ¥ MPaBUIBHONH OLIEHKE
pe3ynsTaToB BHGPAUMOHHBIX HabloeHnit, KOTOpEIe GBUTH 651 OpHEHTHPOBA-
HbI Ha 3KCIUTYaTallHOHHBIH NIEPCOHAN H MO3BOJAIH OCYIIECTBIATE NPaBUIBHYIO
OLIEHKY COCTOSIHHSI COOPYXeHHH. B pe3ynpTaTe HakOIJICHHBIH MHOrONETHHH
ONBIT M0 METOJAMKE M TeXHHKE BHOPALMOHHBIX MCIBITAHHH COBEPLICHHO He
peaIn30BaH B IPaKTHKE SKCIUIYaTallH COOPY>KeHHUIA.

Ipu cocTapneHnH NaHHBIX PEKOMEHIALUH HCIONL30BaHbI PE3ybTa-
THI BEIMOJHEHHUS MHOTOJIETHHX Hay4HO-MCCIEROBATEIBCKMX PaboT Mo IpoBe-
JICHHIO HAaTYPHBIX HCIBITAHUH U OIlEHKE IMHAMHUYECKHX XapaKTEPHCTHK 3JIe-
MEHTOB THAPOTEXHHUYECKHX COOPY)XEHHH 3JEKTPOCTAHIMH IpH 3KCIUIyaTa-
LHOHHBIX JHHAMHYECKHX BO3IEHCTBHSX.

Ilpu cocTaBieHHH pyKOBOACTBa OBUIM YYTECHBI 3aM€YaHHMs M IpeaJIo-
xKenus crneuuanucros OAOx»Jlenruaponpoekr», OAO»HHUHUICy», CankT-
Ilerep6yprckoro I'ocynapcreennoro IlolMTeXHHYECKOrO YHHBEPCUTETA, CIIE-
uuanucroB Bpatckoi I'OC, KomsHepro u pafa Apyrux opraHU3alui.



PAO PexoMeHnauuu 10 HATYPHBIM HCCJE10- II 73-2000
«E3C Poccum» BaHHUAM M NOCTOAHHLIM HAGIIOAEHHUAM BHUUT
3a BuGpauueil rHAPOTEXHUYECKHX " Bpomares
COOPYKEHH i JJIEKTPOCTAHIHIH BIIEPBEIC

1. OBUIHUE IIOJIOXEHUA

1.1. Hacrosue peKOMEH Al PacCIpOCTPaHAIOTCI Ha OpraHU3alMIO Ha-
TYPHBIX HCCIENOBAHUH M MOCTOAHHBIX HaOmoxeHuii 3a BUOpaiyeil OCHOBHBIX
THAPOTEXHHYECKHMX COOpYXeHHit (6€TOHHBIX IIOTHH, 3/anuii I'9C, HACOCHBIX
CTaHIMii, Tpy6ONpPOBOAOB, HAMOPHEIX 6acceHHOB, BON03a00PHEIX GalleH M T.1.)
M MEXaHHYECKOT0 000PYNOBaHHs THAPOTEXHHYECKUX COOPYKEHHH (3aTBOPEL, CO-
POYAEPKHBAIOIIME PEIIETKH, MOABEMHBIE MEXaHH3MBI H [Ip.).

PexoMeHZauMH NpeaHa3aH4aoTCs JUIA SKCIUIyaTalHOHHOTO HepCoHalia
THAPaBAMYECKHUX, TCIIOBBIX aTOMHBIX 3JEKTPOCTAHIHM, a TaKkKe HayqHO-
MCCIEN0BATENbCKHX M TIPOEKTHBIX OpraHMW3aiuii.

1.2. PexoMeHnauuu pa3paGoTaHE! B COOTBETCTBHH C TpeGOBAHHAMM A€ii-
CTBYIOLIMX HOPMAaTHBHBIX TOKYMEHTOB:

CHuII 2.06.01.86 “I'mnporexHmdeckue coopyxkeHus. OCHOBHbIE TIONO-
KEHHMsA NNPOCKTHPOBAHHS

CHHnII 2.06.08-87. beToHHBIE U jKene306eTOHHEIE KOHCTPYKIUH THADPO-
TEXHHYECKHX COOPYKEHHIH;

IMonoxenne o6 oTpacieBoii CHCTeMe Haa30pa 3a 0€30MacHOCTHIO THAPO-
TEeXHHYECKHX COOpyKeHHH anexrpocranumit P11 34.03.102-88;

IIpaBuna TEXHHYECKOH IKCIIyaTalMK IEKTPUYECKHX CTAHIMH H CeTel
Poccuiickoit ®enepaunu: PJ] 34.20.501-95, 15-e usnanue;

TunoBas HHCTPYKIHA NO 3KCIIYaTalMH THAPOTEXHHYECKHX COOpYXe-
HMii pyCIOBEIX (TIPHIUIOTHHHBIX) THIPOIJIEKTPOCTaHuMi [1];

ITocobue nns nzydenus “IIpaBHiI TEXHHYECKOH KCIUTyaTallMy CTAaHIUM H
cerel [2];

BHeceHBn VrBepXaeHH Cpox
OAO «BHUUT PAO «EJC Poccun» BBENEHNUS
uM.B.E.Beneneesa» INncomo Ne 02-1-03-4/626 111 kB. 2000 1.

or 03.07.98.




PexoMenganuy mo ONpeNeNeHNIo JUHAMUYECKUX Harpysok, rnepena-
BaE€MbIX BEPTHKAIBHBIM IHpOarperatoM Ha coopyxenue. I1 37-88 / BHUUT
uM. b.E.Beneneera;

I'OCT 12327-66. Mamuss! snexkTpuyeckue. OcTaTouHbIe HEypaBHOBE-
IEHHOCTH poTOpoB. HOPMEI M METOIB! H3MEPEHUI;

Cucrema cTaHAapTOB 6€30MaCHOCTH Tpyxa. BubpaunoHHas Geszomac-
HocTh. O01me TpeboBanus;

TunoBo#t MHHAMKYECKHI MACTIOPT IUAPOTEXHUIECKUX COOpy)eHuH [31;

T'OCT 19185-73. T'uaporexuuka. OCHOBHBIE NMORATHSA. TEPMHUHEI ¥ HX
OnpeneneHus.

1.3. TepMuHBI U UX ONpENENCHHUs, UCIONL30BAaHHbIE B HACTOSAIIUX pe-
KOMEHJALUIX, IPHHATH B TpakToBke IOCT 19185-73.

1.4. Ilensio pOBEAEHH HATYPHBIX MCCIENOBAHHMM M NMOCTOSHHEIX Ha-
GNIOEeHMIT ABNIAETC:

1) ouenka BHOPAIIMOHHOTO COCTOSHHA OCHOBHAIX KOHCTPYKTHUBHBIX 371€-
MEBTOB COOPYKEHHIA;

2) onpejeneHne THHAMHYECKHX XapaKTEPUCTHK COOpPYKEHHUs JUIsl [PO-
THO3UPOBAHMS €ro MMOBeJeHUS NMPU BO3MOXHOM M3MEHEHWH AMHAMHYECKHX
HArpy3oK BCIIENCTBHE PEXOHCTPYKLIMH, CMEHEI 000PYI0BaHNS U T.1L.;

3) oueHKa COCTOSHHA COOPYKEHH M AMHAMHUYECKHX BO3JeHCTBHH A
YCTaHOBJIEHHS NOMYyCTHMOCTH M HAaJEXHOCTH HOPMAJbHOH 3KCIIyaTalMH
COOPYXEHHH.

1.5. Harypusle quHaMu4ecKue MCCIENOBaHHA NPOBOIATCS C HpHBIE-
YeHHeM CIIeNMaTH3HPOBaHHbBIX OPraHU3alHii.

1.6. OTBeTcTBEHHOI 3a MpOBeaeHHE H 06pabOTKY MOCTOSHHBIX HabIIO-
JeHMit 32 BUOPALUUAMY SBIAETCA aIMUHHCTPALMA FHAPOY3/a, KOTOPas MOXET
CBOMM IIPHKA30M MOPYYHTD 3TY paboTy rHAPOTEXHHUECKOH ciryx6e, ruapole-
Xy 1160 nr060i# ApyToil ciyx6e, OTBETCTBEHHOIH 33 COCTOAHHE COOPYXEHHUM.



2. JAHAMHAYECKHE HAI'PY3KH

2.1. Obmue nonoxeHus.

2.1.1. JIns rupocoopyXeHuit KaxK0r0 BUIA XapaKTepHBI TE MIH HHBIC
JUHAMHYECKHE ABIICHUA, CBA3aHHBIC CO CIEUHM(PHIECKHMH I ITHX COOpYXKe-
HHH Harpy3KaMH.

2.1.2. 'myxue GeTOHHBIE H )XKeNe300€TOHHBIEC IUNIOTHHBI He TpeOyroT
ydera JMHAMHYECKHUX SBJICHHI, €CITM B HUX HE BCTPOEHBI H HE PaCIOIOKEHLI B
HENOCPEACTBEHHOH ONM30CTH OT HUX KAaKHE-NIHOO YCTPOMHCTBA HIIH COOPYXe-
HHS, SBIAIOIIMECS NCTOYHHKAMH JMHAMHMYECKHX BO3JCHCTBHIL. B wyacTHOCTH,
TaKMM HCTOYHHMKOM MOXET OBITH TPAHCIIOPT, €CH IO MJIOTHHE IPOXOIMUT
LocCceiHas WIH )Kele3Has JOPOry.

2.1.3. BogocnusHBIE IIOTHHEI U MEXaHHYECKOE 00OPYNOBAHHE HCITEI-
THIBAlOT AWHAMMYECKHE BO3ASHCTBHS OT MyNhCAalHil THIAPOJNHAMUYECKOTO
JaBJICHUs CO CTOPOHBI NPOMYCKAEMBIX Yepe3 HHX MOTOKOB M BO30YXKIEHHE OT
KonebaHui OCHOBAHHA, BOSHHKAIOMMX MPH TAIICHUH SHEPTHH B HIKHEM Obe-
de. Cexupu BOAOCIUBHON TNOTHHBL, IIPAMBIKAtOUME K 31aHuto I'IC, nemsITe-
BAlOT OT HETO BO30OYXXACHHE, Nepelaloleecs yepe3 TPYHT WIH depe3 COmps-
Taloliuf yCTOH.

2.1.4. 3nanus npuroTHHHEIX I'3C MCIBITEIBAIOT, TIAaBHBIM 00pa3oM,
BO3ICHCTBHSA, NEPEAAIOIIHECS YEPE3 ONOPHBIE YacTH PabOTAIOUINX THjIpoarpe-
raroB. Orpaxnaominue KOHCTPYKIMH HPOTOYHBIX dacTel 3manus ['OC u Ha-
TIOpHBIC TPYOONpPOBOIbI, HAYILKHE OT IUIOTHHBI K 37aHNi0 I 3C, HCNBITHIBAIOT
BO3JCHCTBHE OT MyNbCalMii THAPOAMHAMUYECKOTO JABJICHHS CO CTOPOHBI MOTO-
Ka.

2.1.5. 3panusg pycnoBelx ['3C HCNIBITEIBAIOT CyMMapHbIe AHHAMAIECKHE
BO3feHCTBYS, XapaKTepHele A npunnoTraHzol 'OC u s Toro THNa IUIOTH-
HBI, KOTOPYIO 3TO 3aaHue 3aMenseT. OCOOEHHO CIOXKHBIE BO3AEHCTBUA HCITBI-
TBIBAIOT 3/1aHUA COBMEIIEHHBIX M BOXOCIHBHEIX I'DC, Tak kak OHM 0OBEAMHA-
10T Qyukuun 3mauna [IC u BogocausHOM muotuHel. Tak B 3maHusx I'DC,
BCTPOEHHEIX B BOJOCJIHMB, JMHAMHYECKHE ABJICHHUA, CBS3aHHBIE C TralleHHEM
3HCPTHHM B HIDKHEM Obede, Tpebyror 06g3aTensHoro yuera.

2.1.6. CynoxonHsic IMIO3B H MPHUYAJILHBIE COOPYXEHHS HCTIBITHIBAIOT
JAnHAMHYECKHE BO3ACHCTBUA OT BUOpamuu 3aTBOpPOB, MO0 OT paboTwt pacmo-
JIOXKEHHBIX HA HUX MEXaHU3MOB, JIM0O OT KONeOaHHH pIIOM PaciioNoKeHHBIX
COOPYKEHHH.

2.1.7. TIpoune ruAPOCOOPYKEHUSA - NECOCILIABHBIE JIOTKH, IIOTOXOMBI,
PHIOONIPOMYCKHBIE M BON03a00pHBIE COOPYXXEHHS HE HCIBITHIBAIOT CKOJBKO-
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HUOYIb CYIECTBEHHBIX ISl COOPY)KCHHUS B LEJOM JTHHAMHYECKHX BO3ZIEHCT-
BHH, CBA3AHHBIX ¢ JKcIUTyaTanueil. KpoMe mepednclIeHHbIX 3KCIUTyaTaluoH-
HBIX JUHAMHMYECKMX HarPy30K COOPYKEHHA HCTIBITHIBAIOT AUHAMUYECKHIE HATPY 3~
KH OT MPOXOASILEro Yepe3 COOPYKEHUS aBTOMOGHIBHOIO M XKEIEe3HOAOPO-
JHOT'O TPAHCIIOPTA, & TAKXKE MPOMBIILICHHBIX B3PHIBOB.

2.2. JIluHaMH4YECKHE HATPY3KH OT FMIPOarperaTos.

2.2.1. lnHaMH4YecKHe HArpy3Kd OT rujpoarperaToB [4-6] yCIOBHO
JIeNATCs Ha HAarpPY3KH, NepefaBaeMble depe3 ONMOPHBIE YacTH IHMIpOArperaTosn
HOJACPKUBAIONIMM MX KOHCTPYKOMAM, M Ha THAPOJHHAMHYECKHE HArpy3KH,
JIEHCTBYIOIME HAa MOBEPXHOCTH NMPOTOYHBIX TPAKTOB IMAPOTYPOMHHEIX OJ0-
KOB.

2.2.2. CranyoHapHBle ITHHAMHUYECKHE HArpy3KH, IIepeAalolyecs yepes
ONOPHBIE YAaCTH THApOArperata B HOPMaJbHBIX JKCIUTyaTallHOHHBIX PeXUMaX,
BO3HMKAIOT:

1) u3-3a MeXaHMYECKO}H HEypaBHOBEIUEHHOCTH POTOpa, HEypaBHOBe-
IIEHHOCTH MAarHUTHBIX MOJieH, a-TaKkkKe aCHMMETPUH NPOTOYHOTO TpaKTa Typ-
OMH MOSBIAETCA TapMOHUYECKas TOPH3OHTAIBHAS COCTABNAIONIAas HArpy3KH C
4acTOTOH, paBHOM yncny 000OpPOTOB arperaTd B CEKyHAY, Ha3blBaeMOH 060pOT-
HOM;

© 2) u3-32 TMyJBCALHIA CKOPOCTH IOTOKA M, COOTBETCTBEHHO, IABNEHHS HA
pabodee koneco TypOMHBI BOZHHKAIOT COCTABIAIONIME NUHAMHYECKOH Harpys-
KH, UMEIOIIME YACTOTHL: JIOMACTHYIO f = f n_, TAe n  — YHCIO jomacTei

pab6odero Koseca TypOHHBL M IONATOYHYIO f, = foon_, TAE 1 — YUCIIO JIONATOK
HaIpaBIAIOWIEro annapara;

3) u3-3a BUOpanuil akTHBHOTIO Xkeje3a reHepaTopa H APYrUX ABJICHHH,
CBS32HHBIX C YaCTOTOH NepeMeH 3HaKa HaNpsHXKEHHS B CETH, BO3HHMKAIOT, TaK
Ha3sIBaeMeble, ceTeBbie yacToThi 50 1 100 I'u,

KpoMe nepeuncaeHHbIX COCTaBIAIOINX Harpy3kKH paavalbHO-OCeBBIE
TypOUHEI pa3BHBAIOT, KaK MPAaBHUAO, €11l OAHY COCTABISIONIYIO0, HMEIOILYIO IBOH-
HyI0 0G0pOTHYIO YaCTOTY.

AMIIMTY B JUHAMHYECKHX HATPY30K Ha KaXKJOH U3 yKa3aHHBIX BBILIE
yacToT onpezensiorces no I1 37-88 B 3aBUCHMOCTH OT HOMHHAJIBHOH MOLIHO-
CTH THJpoarperaTa, HOMHHaJIFHOTO HANopa U MX BapHalMii B peaybHBIX yCIO-
BUsAX. IIpH 9TOM XapaKTEepHBIM SBIAETCS YBEIHYEHHE 3THX aMIUIMTYA MpPH
HEKOTOPBIX 3HaYE€HHAX OTAaBaeMbIX MOIIHOCTeH, Hanbonee HeOIaroNpUATHBIX
o ycnoBHuaM 00TeKaHuA jiomacTeil pabodero koneca.



Ilpu paboTe HECKONBKHX arperaToB HX BO3ZAEHCTBHE CKIaiblBaeTcs [7]
cyqaitHeiM o6pa3zoM. Ob1iee YucHo BapHaHToB N, » 3ABHCHT OT YHCJIa aTPEraToB
N, v uncna nap nomocos N, cremyromum o6pazom

N, = (2Nn)(N"_l) .

TakuM 06pa3oM, Harpy3kH OT THAPOArperaToB U BHOPALMH OT HHUX
SBIAIOTCS APKO BBHIPAKEHHBIMU CIyYaWHBIMH ABJIEHMAMH M HX OLIEHKY IIEJECO-
06pasHO BHINONHATH COOTBETCTBYIOIMMH METOJaMM.

Cocrasnsiolmye qMHaMHIECKOH Harpy3KH, HMEIOLHE JIOAaTOYHYIO, CTa-
TOPHYIO H CETEBbI€ YaCTOTHI, KaK PABHIIO, CPABHHTENBHO Mabl 110 aMIUIUTYIE,
NPaKTHYECKH NMOTPEGHOCTD B HX YYETE MOXET BO3HHKHYTB JIMIUB B PEIKHX CIIy-
gasx (cm. IT 37-88).

2.2.3. HecraiyoHapHble JMHAMHYECKHE Harpy3KH BO3HUKAIOT MPH IycKe
H OCTaHOBKE arperaToB, KOT/Jla yKa3aHHbIE BBILIE YaCTOThI H COOTBETCTBYIOLIHE
MM aMIUIMTYIBI MEHAIOTCS OT HyJIsl IO CTAllHOHApHBIX 3HA4YEHHUH.

2.3. /lunamMuyeckue Harpy3Kk# ot paboTsl BOOOCIHBOB [8].

IInoTHa N Mexanuyeckoe 060OpyAOBaHHE NPH cOPOCE BOABI HCHBITHI-
BAKOT JMHAMMYECKHE BO3JIEHCTBUSA OT My IbCalHii THAPOJMHAMUYECKOrO JaBIie-
HHA CO CTOPOHBI IPOMYCKAE€MBIX Y€pe3 HHX MOTOKOB M BO3CYXXIEHHE OT
KojebaHuii TpyHTa, BO3HHKAIOIIMX NIPH Tall€eHHH SHEPTHM B HIXKHEM Onede.
Kpome Toro, 3aTBOpH ¥ KOHCTPYKIMHM, HECYIHE 3TH 3aTBOPbI, HE TOJILKO BOC-
NPHHAMAIOT HAarpy3KH OT IOTOKA, HO H, coBepliasi koneGaHus, OKa3BIBAIOT
o6paTHOE BNHMAHHE Ha KMHEMATHYECKHE XapaKTEPHCTHUKH IOTOKA, BCIEACTBHE
4Ero MEXAy HUMH BO3HMKAeT JUHAMHYECKoe B3aHMOAeHCTBHE. 3aKOHOMEPHOC-
TH ABJIICHHH, BO3HUKAIOUHX B [POLECCEe TAKOTO B3aAUMONEHCTBHA, ONpELens-
IOTCS THAPOJAMHAMUYECKUMH XapaKTePUCTHKAMH MOTOKA M XapaKTepHUCTHKaMH
KONEOMIOMHXCA YIPYTHX KOHCTPYKIMIA.

2.4. IMHaMH4eCcKHe Harpy3KH, BBI3BIBAEMBIE IBHKEHHEM aBTOMOOWIBHOTO
U JKEeJIE3HOJOPOXKHOTO TpaHcnopTa [9].

2.4.1. Ilpu ABHM)KEHMH ITO€31a INaBHBEIME (DaKTOpaMH AWHAMHYECKOrO
BO3JEHCTBHA NMOJABHIKHOH HAarpy3KH Ha COOPYKeHHE ABIISIOTCA CEAYIOLIHE:

1) ckopocTh OBHXKEHHA Harpy3kH (3¢dext ckopoctH). 3TOT dhakrop on-
PENENAET CHIIbI MHEPIIMH, BO3HHKAIONIME OT JBHKEHHUS TI0€3/1a 10 KPHBOIHHE-
HOH TpaeKTOpHH;



2) HeypaBHOBEWIEHHOCTs JOKOMOTHBOB, KOTOpas ONPENEIACT CHIbI
HHEPLIMH, BO3HUKAIOLIME OT IEPHOANYCCKOrO ABHKEHHS 3TIEMEHTOB JIOKOMOTH-
BOB (IIPOTHBOBECE], KPHBOIIHMITHO-IIATYHHEIE MEXaHU3MBI, ITOPIUHH H T.IL.);

3) ynaps! Konec BCleNcTBHE HEPOBHOCTEH MyTH M Ha GaHmanax Kojec,
DTH HEPOBHOCTH MOKHO Pa3[eNuTh Ha 3aKOHOMEpHBIE H ciydaiinsie. K 3akoHo-
MEPHBIM HEPOBHOCTAM OTHOCATCSA CTHIKH PENbCOB, IMEPEIOMBI Mpoduis
IyTH Ha OMOpax MOCTOB MM CONMPATAIOUMX YCTOSX IUIOTHH K BHIOOMHEI Ha
GaHpaXxax KoJieC MOABIKHOIO COCTaBa; K CIyYaiHBIM — BCAKOTO poAa HEepoB-
HOCTH ¥ BBIGOMHBI Ha PENbCaX, BO3HHKAIOLIME B PE3yAbTaTe HEPaBHOMEPHOTO
H3HOCA;

4) xone0aHMs HAaZPECCOPHOrO CTPOEHMS IMOJBIKHOTO COCTaRa, KOTO-
phle IPHBOJAT K NEPHOANYECKOMY H3MEHEHHIO JIaBJeHUs Ha Ock. OTH Koneba-
HMA BBI3BIBAIOTCS YAapaMH KOJIEC O HEPOBHOCTH IyTH;

5) BIAAHHE ITOJABMXKHOI'O COCTaBa, KOTOPOE OIPEACHACT rOPU30HTANIb-
HBIE CHJIBI BO3JEHCTBHS NOIBHXKHOM Harpy3kKH, BO3SHHKAIOIIHUE OT U3BHIHUCTOTO
B IIaHE JBHXKEHUs BarOHOB H JIOKOMOTHBOB H3-32 KOHHYHOCTH OaHaxe.

2.4.2. YpenmnyeHHe HHTCHCHBHOCTH XBHXXEHHA aBTOMOOHIIBHOTO TpaHC-
1opTa ¥ Beca MOABHXHOH HarpysKH NMPUBOJAHUT K HEOOXOXHMOCTH yHeTa AHHA-
MHYECKUX SBJICHHMH, BEI3BaHHBIX ABHXXYIIMMHUCA aBTOMOOMIAMH. B nemoMm 5ti
SIBJICHHU TIPEICTABIAIOT cOOOH coueTaHue BRIHY)KIECHHBIX ¥ COIPOBOXIAIOLIMX
MX cBOOOAHBIX KonebGaHuit. CTeneHp NPOABICHUSA MOCIEIHUX 3aBHUCHMT B OC-
HOBHOM OT HEYNpPYroro CONpOTHBIIEHHS MaTepraia KOHCTPYKUHi. BeinyxaeH-
HbIe KOJIe6aHUs NPOHCXOJAT NPEHMYIIECTBEHHO C 9aCTOTaMH, OJIHM3KHMH K

4acToTaM COOCTBEHHBIX KosieGaHuii aBTOMOOHISA, KOTOPbIe BO3HHKAIOT M MOA-
JEPXKUBAIOTCS NPH €r0 JBMXEHUH O HEPOBHOMY IyTH.

2.5, luHaMHYecKue Harpysku oT B3psIBos [10].

2.5.1. Hanbonee perynapHblii XapakTep HMEIOT NPOMBIILIIEHHbIE B3PHIBEI
B Kapbhepax KaMHsl, pacloNoXKeHHbIX B OKPECTHOCTAX NEKTPOCTAHLIHIA,

2.5.2. B3phIBHBIE BONHBI JEHCTBYIOT HA KOHCTPYKIHMIO COOPYXKEHHS KaK
KpaTKOBpeMeHHBIe AHHAMUIECKHe Harpy3KH.

XapakTep 3THX Harpy30K 3aBUCHT OT Beca 3apsAAa B3pPHIBYATEIX BELIECTB
(BB) B oxHOM B3phIBE, XapaKTEPHCTHK BB, BpEMEHH 3a[epKKH MEXIY OT-
JeNbHBIMH B3pbIBAMH, Ha3Hau€HHA B3pblBa (0OpyIIeHMe, phIXJIeHHe, BEIOPOC,
KaMy(IeT M T.I1.), XapaKTEPHCTHK B3PLIBAEMBIX IIOPOJ, PACCTOAHHS OT Kapbepa
J0 COOPYXKEHHs, T€OJOTHYECKHX U (H3NKO-MEXaHHYECKUX XapaKTepPUCTHK
MAacCHBa IOPOJ, Yepe3 KOTOPBIN MepenaroTcs CeHCMUYECKHe BOJHEL OT MeCTa



B3pBIBa K COOPYXECHHIO, OT MEXaHHYECKHUX XapPAKTEPUCTHK OCHOBAHHS M CAMOTO
COOpYXKEHHUS.

3. METOAUKA NPOBEJEHHS AUHAMMYECKHX MCCJEJOBAHMA

3.1. Ilpu pa3paboTke METOHMKH AHHAMHYECKHX HccreRoBaHui (JIH)
HE00X0MMO pasiiMuaTh CIEIYIONME TPH TPYIIEI COOPYXEHMI 110 HarpysKam,
paccyvTaHHbIE: .

Ha BO3JEHCTBHE SKCIUTyaTaMOHHEIX THHAMHYECKHX Harpy3ok — I rpyn-
na;

Ha COOPYXEHHs, pacCUUTaHHbIE Ha CeiiCMHYECKHE H Jpyrue ocobnle
Boszekcreua — I rpynma;

Ha COOPY>KEHHA, pacCYHTaHHbIE Ha 0Oa BuAa Bo3xeicTeuil — 111 rpynma.

3.2. Pa6oTel O OpranM3alyyi IMHAMHAYECKAX MCIBITaHMH BHINOIHAIOT-
Cs1 B TPM 3Tana:

1. TloaroToBuTENBLHEIH JTAII.
2. HaTypHble MCOBITaHHs COOPYXKEHHI.
3. O6paboTKa pe3yIbTAaTOB, HX AHAIM3 M BEIAa4a 3aKIIOYCHHS.

3.3. Bo BpeMsi HOATOTOBHTENBHOTO JTama

1) BRIABISFOTCS:

JHanasoH 4aCTOT AMHAMMYECKHX BO3ACHCTBHM, KOTOPHIM NOBEPraeTCs
COOpYKEHHE BO BPEMsI IKCIUTyaTallAiH HIIH MOXET IOABEPrHYTHCA B pe3yiIpTaTe
CeiCMMYECKUX YT JIPYTHX 0coObIX BO3ACHCTBHI;

aMIIHTYIB], MECTA MPHITOKEHNS W TWHUH JEHCTBUS CHII, COOTBETCTRYIO-
HMX 3THM YacTOTaM;

aMIUTATY 51 OXKHAAEMBIX JHHAMHYECKHX HaNps KeHHUi, Bu6ponepeme-
meHuii, BUGPOYCKOPEHHiA, THG0 APYTUX HOPMUPYEMBIX KHHEMAaTHYECKUX Mapa-
METPOB BHOpALHH, BEI3BIBAEMBIX STHMH CHIIAMH;

2) HaMedaeTCst METOAMKA MIPOBECHHMA UCTIBITAHUIA;

3) ocymecTBnsercs nogbop CPEACTE H3MEPEHHS BHOpanuif;

4) ocymecTBIAETCA 10K00p CPEACTB BO3OYK/AeHHs BUOpaUuid.

3.4. ina coopyxeHuii I rpynnsl 1o HarpyskaM olLEHKa JOIYCTHMOCTH
JMHAMHYECKMX SBIEHHH BBINOIHACTCA 110 WIECTH KPUTEPUAM:
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o6meil ycTOHYMBOCTH, NPOYHOCTH M Ae)OPMATHBHOCTH COOPYXECHHUA
(3 xpurepus); '

BBIHOCJIMBOCTH KOHCTPYKTHBHBIX DJIEMEHTOB COOPYXEHHS M 060pyRoBa-
HUA,

BBIITOJIHEHHS CaHMTapHBIX HOPM IIO BOSﬂeﬁCTBHIO Bn6pa1mﬁ Ha 1epco-
Ha,

JOTYCTUMOCTH BHOpauuii A TeXHOJIOIHIECKOro 000pyHAOBaHUA, 0CO-
6eHHO 1114 CPEACTB aBTOMATHKH M KOHTPOJI PEXXHMOB 3HEPreTHIecKoro obopy-
JIOBaHHS.

3.5. Ina coopyxenuit I rpynmsl o Harpy3kam pa3paGoTka METOXHKH
JIA cBOAMTCA K ONpPENENEHHIO MECT U3MEPEHHs MapaMeTpOB AUHAMHYECKHX
SIBJICHHH, BBI3BAHHBIX OKCIUTYyaTALIHOHHBIMH IMHAMHYECKHMH HArpy3Kamu, K

BBIABIICHHIO HanGOIee HeGIArONpPHATHBIX 10 STHM ABNEHHAM PEXHMOB paGo-
THI 3KCIUTyaTaLHOHHOro 0060OpYTOBaHUS M APYTHX IKCIUTyaTalMOHHBIX YCT-
POWCTB, SABIAIOMIMXCS HCTOYHNKOM JUHAMHYECKHX BO3JEHCTBHIA, K BEIOOPY Me-
TORMK U3MEPEHHUs ¥ 06pabOTKH Pe3yIbTaTOB M3MEPEHHUS STHX ABIEHUH H, HaKO-
Hell, K BEIOOpY METOAUKH OLEHKH MX JOITyCTUMOCTH.

3.6. Beibop Meronuk mo 1m.3.5. JOMKEH BBINOJNHATHCS OTHACIBHO JUIS
Ka)KIOro M3 KPUTEPHEB, YKA3aHHBIX B 11.3.4.

3.7. IIpn OTCYTCTBMHM BHEIIHHX TPH3HAKOB HEONAronoJy4YHd B Hamps-
KEHHO-IeQOPMUPOBAHHOM COCTOSHHHM COOPYXEHHs (TPEIIHH, OTCIOCHMI
6eToHa HAM IITYKATYPKH, NPOTEYEK M T.M.) JOMYCKAETCH 3aMEHUTh HHCTPYMEH-
TaJbHOE HCCIIE0BAaHHUE [IapAMETPOB JHHAMHYECKHX SBJICHHH N0 yCTOHYHBOCTH,
IPOYHOCTH H BHIHOCIHBOCTH BH3yalbHBIM OOClefOBaHHEM (C MOMOIBIO
ONTHYECKUX MPHOOPOB) Haubosee HANPHKEHHBIX KOHCTPYKIHH.

3.8. Insa coopyxenuii Il rpynnet no HarpyskaMm (cM. m.3.1) oueHka
JOMYCTHMOCTH JUHAMHYECKHX SBIECHHUIH BBITIONHAETCS IO NEPBHIM H3 JBYX
KPHTEPHEB, YKa3aHHLIX B 1. 3.2. Ecnu aneKTpOCTaHUMs OTHECEHa K, Tpymie
06BeKTOB, 00ECIEYHBAIOIMX MNAPAaHTHPOBAHHOE 3HEProcHabXKeHHe NpH MpH-
POIHBIX OENCTBHAX, TO MPOBEPKA BEIMOIHACTCA TAKKE 10 MOCIeTHEMY U3 KPH-
TepHeB, yKa3aHHBIX B II. 3.4.

3.9. ia coopyxxenu#t II rpynnel o Harpyskam pa3paboTka METOIUKH
BKJTIOYAET:

OIpeZieNieHNe 3JIEMEHTOB COOPYXKEHHUA, KOTOPBIE IPEANIONOKHTEIBHO
6ynyT HaxoZHUThCA B Hanbojiee HEONAroNpHUATHOM HaNpsIKEHHO-AehopMH-
POBaHHOM COCTOSIHHH HIPH CefiCMHUYECKHX MO0 IPYTrHX 0COOBIX BO3NCHCTBHSX;
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YCTaHOBIIEHHE 3aBHCUMOCTH HANIPSHKECHHO-1e(OPMHPOBAHHOIO COCTOAHHUSA
BBIIIEYKa3aHHBIX 3JIEMEHTOB OT HODMHPYEMBIX NapaMeTPOB CEHCMHUEC-
KHX ¥ JPYTHX OCOOBIX BO3AEHCTBMH M OMHAMHYECKMX XapaKTEPHCTHK COOpPY-
XKEHMs, KOTOpble MOryT OriTe BELiBIEHE! B Xone U (4acToTsl ¥ $OpMEI COO-
CTBEHHBIX KONeOaHUH, aMILIUTY THO-JaCTOTHBIE XapPaKTEPUCTHKH H T.II.) H ycTa-
HOBJIeHHE (Ha OCHOBE 3TOH 3aBHCHMOCTH) I'PaHHI AONMYCTUMOCTH M3MEHEHHUA
[1apaMEeTPOB JMHAMHYECKHX XapaKTEPHUCTHK;

TIpH HEOGXOMMMOCTH NMPOBEPKH IOCIEIHETO H3 KPUTEPUEB, YKA3aHHBIX
B 11.3.4, HEOOXOAUMO TaKKe YCTAaHOBJICHHE 3aBHCHMOCTH ypoBHe# konebaHui
TEXHOJIOTHYECKOTO 000pYIOBaHHs, TyBCTBHTEIHFHOTO K BUOpalUaM, OT HOp-
'MHpPYEMBIX apaMETPOB CEHCMHYECKHUX M APYTHX 0COOBIX BO3/IeCTBHI U IUHAa-
MHYECKHX XapaKTEPUCTHK COOPYKEHHS, KOTOPHIE MOTYT OBITH BHIABICHHI B
xone JU;

BBIOOp MECT YCTAHOBKH BHOpPOM3MEPHTENIFHO anmapaTypsl H CPEACTB
BO30YMUIEHHsT BHOpanuii, HCX0[s1 U3 BO3MOXKHOCTH TaKOH YCTaHOBKM H obec-
medeHuss HOpMaJIbHOHM pabOoTH 3TUX amnmaparyphl M CPEICTB, TAKXKE U3 BO3-
MOXHOCTH OINpEeJeNeHHs] HeOOXOMMMBIX JHHAMHYECKHX XapaKTEPHCTHK NPH
TaKoM BHIGOpPE MecT.

3.10. Jnsa coopyxenuit III rpynner no Harpy3kam JIY nposozsarcs 1mo
o0beIMHEHHO MeTOANKe, BKIIOYAIONIeH BCEe UCIBITAHUS, HEOOXOAUMBIE IS
coopyxenuii I u Il rpynn no Harpy3kam.

3.11. Ilpn peuieHMH METOAHYECKHX BOIPOCOB, NEPEUHCICHHBIX B III.
3.4-3.10, pekoMeHIyeTCs HCMONB30BaHKHe CIIPAaBOYHbIX JaHHBIX [6, 11 — 13].

4. ABMEPUTEJILHASA ATIITIAPATYPA

4.1. IToxGop BHOpOH3MEPUTENBHOM annapatyphsl SBISETCS CIOXHOM
HH)XEHEPHO-METPOJIOTHYECKOH 3afadeil, peleHne KOTOpPOi peKOMEHAYETCs
Nopy4aTh CHEUHaNH3UPOBaHHEIM opraHu3ausaM. IIpu oTCYTCTBHH Takod BO3-
MOXHOCTH ClIeAyeT PYKOBOACTBOBAaTHCS PEKOMEHAALMAMH, NIPHBEACHHEIMH
HHXKE.

4.2. Tlop6op BUOPOM3MEPUTENBHOI alapaTypsl HAUMHAIOT C ONpele-
JICHHs JUala3oHa YacToT, B MPeJeNaxX KOTOPbIX HEOOXOAKMO NPOU3BECTH H3MeE-
peHue BUOpaLyii, TOYHEe — HU3LIEH 1 BEpXHei YacTOT 3TOro AManasoHa.

4.3, Husuryio 4acToTy AMana3oHa M3MepseMBIX 4acTOT A COOpYyKe-
HHH IepBO# rpynnbl 0 Harpy3kaM peKOMEHIYETCs BRIOUpaTh HaMEHBIIEH U3

IBYyX:
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PaBHO# MMOJOBMHE HU3LIEH M3 YacTOT BHIHYXXIEHHBIX KONeOaHMH; mia
KOHCTPYKUHMH 3xaHusA I'OC HH3MIas W3 Y4acTOT BBIHYXACHHBIX KogebaHmit
OOBIYHO paBHA XTYTOBOH 4acTOTe, T.€. CpeIHEH 4acToTe cOyNapeHHH BHXpe-
BOT'0 XTYTa B OTCachIBaroIei TpyOe co CTeHKaMH; st KOHCTPYKIMH BogocOpoc-
HBIX COOPY)XXEHHMH M I'ACHTENEH SHEPrHH 5Ta YaCTOTa MOXKET ONMPENENIATHCA KaK
9acTOTa NEPBOr0 MaKCHMyMa CNEKTpa MyJbCalliii Harpy3k B COOTBETCTBUH C
JaHHBIMH CIPaBoYHOro nocobus [13];

PaBHOI ONOBHMHE HU3IUEH U3 COOCTBEHHBIX YaCTOT COOPYKEHHS.

4.4. HixHIOI0 4acTOTy AHMAana30oHa M3MepSeMBIX YacTOT JUIA COOpYXe-
HMI BTOPOH TpyNNEI M0 HAarpy3KaM PEKOMEHIYETCA BHIOMpATh paBHOW MOJO-
BHHE HU3IIEH U3 COOCTBEHHBIX YacCTOT COOPYKEHHS.

4.5. BepxHIOW0 4acTOTy Auana3oHa H3MEPAEMBIX JacTOT AJIA COOpYXkKe-
HHH BCeX IPYIN I10 Harpy3kaM peKOMEHIyeTcs IPUHUMATh PaBHO# yABOCHHOM
YacToTe CaMO# BBICOKOYACTOTHOH COCTABIAIOMIEH U3 3HAYMMBIX YaCTOT CNEKT-
pa AMHaMH4YeCKHX Harpy3ok. Jns 3manuii I'OC, TpanchopMaTOpHBIX MoMe:-
IEeHUH, KOHCTPYKIMH pacrpesyCTpoiCTBa H T.II. 3TY YacTOTYy PEKOMEHIYeTCs
npuHuMath paBHO# 200 I'ii. Jnst KOHCTPYKIMI BOXOCOPOCHBIX COOPYIXKEHHIA,
racuresiedf SHEPrUH M T.0L 3Ty YacTOTY PEKOMEHIYETCS NPUHHMATh He HHXe
20 I'.

J1s1 cCoOOpy>XeHHiA, IPOBEepAEMBIX Ha BO3ICHCTBHE TEKTOHHIECKHX 3EMIIe-
TPSCEHHH, 3Ty YaCTOTy AOMyCKaeTCsl MPUHUMATE paBHO# 10 '

4.6. Br16op n3MepseMOro napaMeTpa JHHAMHYECKHX SABIECHMH, Kak
TIPaBMNIO, OTIPEJEIIsIeTCS HOPMHPYEMBIM NapaMeTpoOM KJIM KpHTEpHEM JOMmyc-
THMOCTH. Tak, HanpuMep, I KOHTPOIA HaNpsKeHHO-AeHOPMHPOBAHHOTO
COCTOSHHA PEKOMEHAYETCS M3MEPITh HENOCPEACTBEHHO Ae(opMaLyy U BUOpO-
MepeMeIIeHus U1 COMOCTARICHUS MX BEIMYHH, ONpeleNsaeMBbIX Takxke H
gepe3 GOpMEI COOCTBEHHBIX KosebaHui. s MpoBepKH JOMyCTUMOCTH BHOpa-
1Mii 710 BO3HEHCTBHIO Ha NIEPCOHAT PEKOMEHAYETCS M3MEpPATh BUOPOCKOPOCTH
KONeOaTeabHOro IBIDKEHHA. A Ul NMPOBEPKH INOMYCTMMOCTH BHOpauuii mo
BO3JIECHICTBHIO Ha TEXHONOTHYecKoe 060pyHOBaHHE PEKOMEHAYETCS H3MEPATh
BubponepeMeweHNs, BUOPOCKOPOCTH MM BHOPOYCKOPEHHS B 3aBHCUMOCTH OT
KPHUTEpHS JOMYyCTUMOCTH BHOpanuii Ajst KaXJoro 13 THIIOB 000pyOBaHHU.

Ipu nposenenuu O ¢ momompio BUOPaTOpOB, PaBHO KaK M B JPYTHX
Cllyyasix, Koraa xone6aHus HOCAT TapMOHHYECKMH XapakTep, JOMYCKaeTcs
TIPOM3BOAUTE U3MEPEHHE OJHOTO, JIFOOOTr0o M3 MapaMeTpoB BUOpalMu — BHOPO-
niepeMelleHns, BUOPOCKOPOCTH MM BHOPOYCKOPEHHS, T.K. B 3TOM Clly4ae
MEXy HUMH CYILECTBYET POCTast B3aHMHO OXHO3HAYHAS 3aBUCHMOCTS.
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4.7. B kauecTBe NMEPBUYHBIX U3MEPHTENBHBIX BUOponpeoOpasoBaTeneit
NS onpejeseHHs KHHeMaTHYECKHX MapaMeTpPOB BHOpaLMi MCNONB3YIOTCS
HHJIYKIIMOHHBIE ¥ TbE303JIEKTPUYECKUE AATIHKH.

Jlnsa GoNBIIMHCTBA CIy4a€B M3MEpeHHsA BHOPAIHM THAPOCOOPYKeHHH
(6eronnsie moTunsl, 3qaHug I'OC u mp.) npuroxusr Bubporpads ¢ paboyeit
nonocoi yactor ot 1 no 200 'y 1 xosdduuneHTOM yBennueHus mopsaka 500-
3000.

4.8. [Ing n3MepeHus QUHAMHYECKUX AehOopMalMil 2IeMeHTOB CTPOH-
TENBHBIX KOHCTPYKUHMH MCHONB3YIOTCS TEH30PE3HCTOPBI.

4.9. JIns MHOTOKAaHAJIbHOM 3aITHCH 9MEKTPHIECKHX CHTHAIOB OT BHOpPO-
JIATYMKOB IMPOKO MPHMEHSAIOTCH CBETONyYeBbIe OCLHIIOrpadsl, MarHUTOrpa-
51 n OpicTpoAeiicTByOmMe camonuciibl. HanGonpiine BO3MOXKHOCTH JaeT
PErUCTPalMs BEIXOAHBIX CHTHAIOB JATYHKOB B IM(GPOBOM Kozie B maMAaTH OBM
¢ 06paboTko# MX 1O 3aJaHHBIM IIPOrpaMMaM U BhIJa4ell pe3ynbTaToB B rpadu-
4Jecko# M TabnuuHoi dopme.

5. BABPOBO3BYJUTEJIBHOE OFOPYJIOBAHHE

5.1. OnHuM M3 METOZOB ONpeAeNeHHS OCHOBHBIX AMHAMHYECKHX Xa-
PaKTEPHCTHK COOpYKeHHs (COOCTBEHHEIX 4acTOT, PopM COGCTBEHHBIX Koseba-
HUi, norapuGMUyYEcKOro AeKPEeMEeHTa 3aTYXaHus) ABIfeTCA BO3OYKaeHUE
kone6aHuit ¢ IOMOIIBIO BHOPaTOpOB.

5.2. TIpu Heo6X0qMMOCTH NPUMEHEHHS BHOPOBO3OYAUTENBHBIX CPEACTB
MX MapaMeTphl ONPENEIAIOTCS 10 CIEAYIONIMM PEKOMEHIAIIHAM:

JMana3oH 4acToT, B IpefeNaXx KOTOPOro AOMKHO OBITH obecmeveHo
B030yXIIeHHE BUOpaLHii, olpenenseTcs 0 TeM e NPaBHiIaM, 9TO U IS BUOpo-
H3MEpHUTENBHOH arnmnaparypsl (cM. pasnen 4);

aMILTUTYJa CHIIBI, pa3BUBaeMOi BUOpaTOPOM, Ha HIDKHER YacToTe onpe-
zmensercs o Gopmyre:

B, = max(i;“.) = max i

Gﬁ ’

roe 4; ~ aMIIMTyZRa HaKEXKHO PErHCTPUpPYeMBIX KoneGanuil B TO4Ke (Ha mo-

panox OoNbIIe OPOroBOro ypoBHA JAaTYHKa, YCTAHOBJIEHHOrO B OTOM TOYKE M
He MeHee, 4eM B 3 pasa Gonble GOHOBOro ypoBHs koneGaHMH B 3TOH Touke);

Cji — QYHKUMS BIMAHHS, T.€. NIEPEMELLIEHHE B TOYKE j OT CAUHHYHOM CHIIBL,
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MPWIOXXEHHOH B TOUKE i, TIe YCTaHOBIIEH BUOPATOp; NpU 3TOM Ul ONpexere-
HHS CHJIBI BEIOMpaeTcs Haubobliee 3HaYeHHE U3 HOMYYEHHBIX 10 BCEMY MHO-
JKECTBY TOYEK ji;

aMIUIMTyZa CHIBI, pa3BHBaeMoOi BHOpAaTOpOM Ha BepxHei yacroTe,
omnpeznensercs no Gopmyie:

P, =max(B,)= maX(mimﬁAj"jf )

TIe m; — Macca COOpYXXEHHs, IPHBEACHHAs K TOUKE [ YCTAaHOBKH BHOpaTopa
NpH TNPOTHO3HPYEMOH Ha ocHOBe pacyeToB opMme KoseGaHMA, COOTBET-

CTBYIOLIEH KpyroBOH 4acToTe @, , ABIAIOMIEHCA BepXHeit YacTOTOH AHanasoHa

4acToT, B XoTopoM nposoaarcs JITU ¢ nomomeio atoro Bubparopa; #j; —

onpenenseMoe 1o MporHo3upyemMoi ¢gopme koneGaHuil OTHOIICHHE aMIUIUTY-
ZBl KoJIe6aHHi B TOYKE i K aMIUIMTYZe KoneGaHHui B TOUKE j; KaK M B MPEXbI-
JIymeM clydae BIOMpaeTcs Hanbonbllee 3Had4eHHe M0 BCEMY MHOXECTBY TO-
Yex ji.

JInist OpHEHTHPOBKH IMOJIE3HO MMETh BBUAY, YTO ()OHOBEIE YpPOBHH BHO-
pauuit Ha ypoBHE rpe6Hs IITyXUX OETOHHBIX INIOTHH OOBIYHO XapaKTEPH3YIOTCA
aMILTHTYAaMu BUOponepeMelteHtit oT 1-2 1o 3-4 MkM, Ha BOJOCIMBHEIX CEK-
IIUSAX NPH HepaboTarommx Bogocopocax — TeMH e aMIUIUTYIaMH, a Ipu pabo-
TalOIIUX (B 3aBUCHMOCTH OT PeXHMa) B HECKOIBKO pa3 OOJBIIMMH; Ha KOHCT-
pykuusax 3panus I'OC ypoBHH BHOpauuit XapakTepH3YIOTCS aMIUIHTYIaMH
BHOpPOIEPEMEIEHHUH OT HECKONBKHX O AECATKOB MHKPOMETPOB.

JIns Hane)xKHOHM perncTpauuy ypoBHe# BHOpauuu, Bo3Oyxnaemoil BHO-
paTtopaMH, He0OX0AUMO BO30YXIaTh KoaeGaHHs C aMIUIUTYIaMH He MeEHee,
4YeM B TPH pa3a IPEBOCXOASIHMH (OHOBEIE.

5.3. PexoMeHayeTcs MpUMeHeHHE JNebanaHCHBIX BHOPAaTOpPOB C 3JeK-
TPOIPHBOIOM, AOMYCKAIOIINUM PEryJIHPOBaHHE YAaCTOTHI B NpeneliaX BCEro
HEeo0X0AUMOr0 JUana3oHa JacTOT U ¢ IEPEMEHHBIM, iebaaHcoM, YTOObI oIy~
4aTh TpeOyeMyl0 aMIUIMTYy CHIIBI KaK Ha HH3KHMX, TaK U Ha BBICOKHX 4acTo-
Tax. OJIHaKo, B pAIe CIy4aeB JUlsl IEPEKPHITUA BCErO AHANa30Ha YaCTOT OKa3bl-
BaeTcs HeOOXONMMBIM NMPUMEHEHHEe ABYX H Ooyiee BUOPATOpPOB ¢ pasHBEIMM
napamMeTpaMH.

5.4. Ecnu HeoOX0oMMO HCMBITaHHE COOPYKEHHSA HE TOJIBKO Ha ropH-
30HTaNBHYIO, HO ¥ Ha BEPTHKANBHYIO COCTABIIAIOLIYI0 JHHAMHYECKHX HAarpy-
30K, TO pEKOMEHIyeTCs IpHMEHeHHe BUOPaTOpOB, MAIOIIHX TAaKyI0 BO3MOX-
HOCTb 6e3 3aMEHBI U CIIOKHOH NepeéHanajxy, B YaCTHOCTH, BUOPATOPOB C me-
PEKITIOYAaEMBIM HalpaBIeHHEM BO30YKIAOMIEH CHIIBL.
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5.5. JIns kpenseHHs BHOpaTOpOB Ha BCeX NUIOLIAAKAX, I'Ie HEOOXOAUMO
BO30YXKICHHE THHAMHYECKHX Harpy30K, YCTPamBalOTCS CTAJIBHBIE 3aKJIaJHBIE
paMel TpeGyeMBIX pasMEpoOB M HeCywel CrocoGHOCTH, IIpH MpoeKTHPOBaHUH
3aKJaJHBIX PaM PEeKOMEHAyeTcs 00ecleYnTh HaNpsKeHHe, He MPeBbIIaroNIee
B MX 3NEMEHTaX, conpukacarommuxcs ¢ 6eronoM, 10 MlTa.

5.6. Kpenuienue Bubpatopa K 3aKkIafHBEIM paMaM PEKOMEHIYETCS Bbl-
TIOJHATH C MOMOINBIO GONTOB, MINTHIIEK JHOO 3NMEKTPOCBAPKOH. B mocnennem
ciyJae KOHCTPYKIMS 3aKJaHON paMbl JJ0OJDKHA 00ecTieunBaTh H30MALHI0 6eTo-
Ha OT BBICOKHX TEMIIEpATyp.

6. IPOBEJEHUE HATYPHBIX JUHAMWYECKHX UCCJIEIOBAHUIA

6.1. Ilpu nposenenuu JIY, B 3aBHCHMOCTH OT BUI@ COOPYXKEHHS U CIIOCO-
6a BO3OYXXIEHHMA €ro xoneGaHuii, peKOMEHAYETCS HUCIOIb30BaTh Pa3IHYHbIE
METOJIHKH.

6.2. IIpn npoBeneHuu M coopyxeHHi, COOECPKAIMX HCTOUHHKH DKC-
IUTyaTaMOHHBIX JUHAMHYECKUX Harpy3ok (3manus 1'OC, BomocOpock u T.1L.),
PEKOMEHAYETCA NMEPBOHAYANIBHO C HCNONL30BaHHEM JErkol NepeHOCHOH u3-
MEDPHUTENILHOH anmapaTyps! MPOBECTH PEKOTHOCLHPOBOYHOE 06CiIenoBaHHe
ypoBHEH KoleGaHMH KOHCTPYKLMH B pa3sNHYHBIX TOYKAX COOPYKEHHs IpH
Pa3HBIX peXMMaX MCTOYHHKOB IHHaMHUYecKHX Harpy3ok. Ilocne storo mo
pe3ynbTaTaM PEKOIHOCLUMPOBKHM Ha Hanbosee HeOIaronpHUATHBIX 110 YPOBHAM
BHOpalMH CEKUHAX COOPYXEHHS MPOBOMATCA AETalbHbIE MCCIENOBAaHUA C
NPHMEHEHHEM CHHXPOHHOH permcrpauuy BHOpanuii B HEOOXOAUMOM KONHde-
CTBE TOYEK Ha BceX Hanbosee HeOIaronpHATHBIX PeXXUMaXx.

© 6.3. Ina BRIABIEHHS Hanbosee HeGIAronpUATHOTO MCTOYHHKA BHOpa-
Ui PEKOMEHIYeTCs NMPOBOAMTH MCMBITAHHS IOOYEPENHO NMPH paboTe TONBKO
OIHOIO MCTOYHHKA AWHAMHYECKHX HArpy3oK, jiibo, €CliH 3TO HEBO3MOXKHO, TO
MIPH Pa3IMYHBIX KOMOMHALMAX 3THX MCTOYHHKOB, MAIOIIMX BO3MOXHOCTD ITy-
TEM COIMOCTABJICHHS YCTAHOBUTH Hanboee HeOIaronpUATHEIA HCTOYHHK.

6.4. IIpu mposenennu JIW coopyXeHHH ¢ MOMOIIBIO CHENHANBHEIX
CPEACTB BO30YXKAEHHS BHOpalMil peKOMEHIYeTCs 0OCNENOBAaTh HA KaXIOM
COOPY>KEHHH BCE€ XapaKTEepHBIE ero cekuuH. Hanmpumep, mpu obcnenoBaHUU
TTyXoi 6eTOHHOH IIOTHHBI, UMEIOIEH GONBUIYIO NPOTKEHHOCT, PEKOMEH Y-
eTcst 00cnenoBaTh CeKIMH HanOoNbILeH, cpeaHeit 1 HauMeHbIIEH BBICOTBI.

6.5. PexomenayeTcst npoBoauTh Kaxnoe AU Ba pasa B rox — B Hawane
BECHBl H OCEHH, B MOMEHTHl MMHHMAIbHOIO H MaKCHMaJIBHOTO PaCKPHITUS
MEXCEKIIMOHHBIX LIBOB, & Ha NOANOPHEIX COOPYXEHUAX C BOJOXPaHHIUIAMH
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TOAMYHOTO MM MHOTOJIETHETO PErYNHPOBAHUA — B MOMEHTH MMHHMAJIBHOIO
(xenarensno YMO) u makcumansHoro (HITY mnu ®I1Y) ypoBHE#H BOIEI B
BOJOXPaHHITHILE.

B Hayane BeCcHBI B JONIABOAKOBbIH MEPHOJ MHHHMAJBHOTO CTOKA OOBIY-
HO yJaeTcs KpOMe TOro B IIHPOKHX Npefdenax MaHEBPHPOBATH PEXHMaMH
KaXKJIOro THApOAarperaTa Ot MOJHOM OCTAaHOBKH IO KPaTKOBpPEMEHHOro Habopa
MONHOH MOIIHOCTH.

6.6. Ha BomocOpOCHBIX COOpYKEHHAX pekoMeHayeTcs npoonuts JJH B
NaBOIKOBLIM NEPHOJ, KOTAa CKiajAbIBaeTcs Haubonee HGrnaronpHuaTHas BO3-
MOXHOCTh CO3/aBaTh PasNM4HbIe COYETaHMs paboTalomux M HepaboTarommx
BOZOCOPOCOB.

6.7. Tlpu npoBenenun QW ¢ pensio MpOrHO3UPOBaHMSA HaMOOMBIINX
ypoBHe# BuOpanMy Ha pabouux MecTax NEepCoHaNa WX B MECTaX YCTaHOBKH
TEXHOJIOTHIECKOTO 060pyAOBaHHA, TyBCTBHTENBHOIO K BHOPALMAM, JATIHKH
YCTaHaBNMBAIOTCA Ha 06CHEeNyeMBIX KOHCTPYKUHAX M BOJIM3M MCTOUHHKOB
JUHAMHYECKHX HArpy30K JUIS YCTAHOBJICHHS CBS3H MEXY HX PEXHMaMHU.

6.8. TIpu nmposenennn JU ¢ uenspio NporHo3UPOBaHHS YCTOHIMBOCTH
COOPYKEHMS H HANPSKEHHH B €ro Telle JaTUMKH HeoOXOOuMO pa3sMECTHTh Ha
COOPY)KEHHH TaK M B TaKOM KOJIMYECTBE, YTOOBI IO MX CHMHXPOHHO 3alHCaH-
HBIM TOKa3aHHSIM MOXHO GBUIO MOCTPOUTH GOpMBI KoIebaHHii coOpyKeHHus Ha
KaKAOH JacToTe, 0OCOGEHHO — Ha PE30HAHCHBIX YAacTOTaX, MO0 XapaKTEPHBIX
YacTOTaX BHIHYXIEHHBIX KONeOaHMi OT HKCIUTyaTallHOHHEIX HAaIpy30K.

6.9. Hccnepopannio koneGaHui cOOPYKEHHS WIH CTPOUTENBHOM KOHCT-
PYKIMH JOJKHO MpPEAIIECTBOBATh COCTABIEHHE IPOTPAMMEI MCIIBITaHUH. B
NIPOrpaMMe yKa3sIBAlOTCA: OOBEKT H L1e/Ib HCIILITaHHH, THIIBI BHOPOH3MEPHTENb-
HOM ammapaTypbl, TOYKH H HampaBlIeHHE M3MepeHHus BHOpauuit, Heobxo-
JVIMBIE PEXHMBI HCTOYHHKOB BUOpalVy, 3aMEpEHHbIE BENMYHHEI TIPH HCIIBITA-
HMH, He0OXOZMMOE BpeMs JUIS HCIIBITaHHUMH, B kKakoi dopme NOKHBI OBITH
BBIJIAHB! Pe3yJbTAThl MCIBITaHMiA. IIporpaMma yTBepXKaaeTcs agMUHICTpa-
IIMeil, OTBETCTBEHHOMN 33 3KCIUIyaTalHio 00CIeTyeMOT0 COOPYKEHHS.

6.10. ITpn n3MepeHHUsx BUOpALKH COOPYKEHHUS NONb3YIOTCS METOJUKOH
CTYIIEHYaTOrO M3MEHEHMs PEXHMOB HCTOYHHKOB BUOpalInH.

6.11. Ilpu uccnenoBaHMsIX KONeGaHUi, BBI3BaHHBIX paboTOi arperaros,
3aNKCH MPOU3BOAATCA NPH PA3IHYHbIX HArPY3KaX M UX COYETAHHSAX Ha arpera-
Tax.

6.12. TIpu nposenennn U coopyxeHmi, NOABEPKEHHBIX AHHaMHYEC-
KHM Harpyskam, 0CO6eHHO OT TMApOarperaToB, yUATHIBas CIy4aiHOCTE COOTHO-
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meHus (a3 Harpy3o0K OT KaXkJOro arperara NpH KaxJJIoM €ro ImyCcKe, peKOMeH-
JYETCsl BBIITOJIHATE MHOTOKPATHBIE U3MEPeHH st BUGpaliuii ocIie OCTAHOBOK H T110-
BTOPHBIX IIYCKOB arperaros.

6.13. Ilpu uccnenoBaHuM KojebGaHHi BOJOCIHBHEIX TUIOTHH 3aTBOPbI
HCCIEXyeMOH CeKIMH KPaTKOBPEMEHHO TNOIHUMAIOTCH CTYNEHIMH Ha Oonpeje-
JICHHYIO BBICOTY. IIpH KaXIOM H3 MOJOKEHHH MPOH3BOLMTCA 3alMCh Kojeba-
HHH.

7. OPTABM3AIIUA MOCTOSHHBIX HABJIOJAEHMM 3A BUBPANMEN

7.1. B coorBerctBuu PJI 34.20.501-95 u [2] B 3aBHCHMOCTH OT YCIIOBH
9KCIUTyaTalldi PeKOMEHIYETCS MPOBOJUTH NIOCTOSTHHBIE TMHAMHUYECKHE HCCIIe-
JI0BaHMA Ha OCTOHHBIX IJIOTHMHaX I Kiacca, MOABEPraloOIIMXCS CYIECTBEHHBIM
IWHaMHYECKHM Bo3zeiicTBHAM. KpoMme Toro, nmpu M3MEHEHHH YCIOBH dKC-
IUTyaTalK ¥ MOABJICHHH NOBBINICHHBIX BUOpaLHii Ha KOHCTPYKIHAX THAPOCOO-
PYXEHHIl NpoBOAATCA HaOIIONEHHs 1O CHENHanbHO pa3paboTaHHBIM HpO-
rpamMMam.

7.2. Ha runporexnudeckux coopyxenusx I u II xnacca pasmemieHne
anmaparypsl Ui TIOCTOSHHOTO HaONIIOAEHUS 3a JUHAMHYECKAMH SBICHHAMH
06BIYHO NPEAYCMATPUBACTCA B TEXHHYECKOM M pabodeM MpoeKTe THAPOy3ia.

7.3. TIpUMEHAIOTCA CHEAYIOLIHE METOBI OPraHU3alMy paboT:

3293

a) yCTaHOBKaA ‘“‘3aKJIaIHOM” ammapaTypbl — JaTYHKH BMecTe C Kabemem
3aKJIAABIBAIOT B GETOH COOPYXKECHHS B CTPOMTENHHEIN NEPHON; B AanbHeinieM
HX H3BJIEYEHHE U 3aMeHa NPAaKTHYECKH HEBO3MOXKHBI;

6) »cnonp30BaHKHe CHEMHOM annmapaTtypsl — B CTPOMTENSHBIH NEPHOX
3aKJIAJBIBAIOT B OETOH TONBKO I'HE3/1a M MPUCTIOCOONICHN, NpeAHa3HaYeHHbIE
I yCTaHOBKHM H3MEPHTENBHOM anmapaTypsl.

7.4. CoctaB npuMEHAEMOH anmapaTypbl, KOJIMYECTBO JaTYHMKOB H pa3-
MEIlEHNE UX HA COOPY>KEHHH OINpeNeNsaloTcs NelsIMH HNCCIIeOBaHUH M KOHCT-
PYKTHBHBIMH OCOOEHHOCTAMM COOpY)KeHHs. I103TOMYy NpOEKT pa3MemeHUs
anmapaTypsl TpebyeT KaXAblii pa3 HHANBHAYaJIBHOTO TOAXOHA H HOIDKEH CO-
CTaBMATBLCS C MPUBIIEYCHUEM CCANTM3HPOBAHHbIX OpraHH3aLHiA.

7.5. IIpu cocTaBneHHH NPOEKTa pasMEINEeHHs NAaTYHKOB JaBJIEHHUS Clie-
JyeT ONMPAaThCs Ha pe3yabTaThl MOAENBHBIX H HATYPHBIX HCCIIENOBaHHH Mybca-
LMH JaBJICHHS, BBIITOJTHEHHBIX HA COOPYKEHMAX, GIU3KUX 1O KOHCTPYKLHH.
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7.6. JInsa onpeneneHns KOIUYEeCTBa JAaTYHKOB KaXAOTO THIIA CIENYyET
OrpaHHUYUTHECA Pa3yMHBIM MHHUMYMOM, JOCTaTOYHBIM I PENIEHHS NOCTaB-
JIEHHBIX 3a/5ad.

7.7. TIpu BBHINONHEHHH NOATOTOBUTENBHBIX CTPOMTEIBHO-MOHTAXHBIX
paboT HeOOXONUM MOCTOSHHEI aBTOPCKHIA HaA30p CO CTOPOHBI NMPENCTaBH-
Tened OpraHMu3alyiy, BHINONHIIOMENR HCCIeIOBaHUS.

7.8. TIpu NOCTOAHHBIX AMHAMHYECKHX HCCIECHOBAHHAX, KaK IMMOKA3bIBACT
OIIBIT, 607Iee NPEANOYTHTENPHOH OKa3bIBAETCS CXEMa C HUCIOMB30BAHHEM ChHEM-
HOM anmaparypsl.

7.9. Ilpu npoBeneHNUH HCCAEAOBAHNH BOZOCOPOCHBIX COOpYKEHMH H 371a-
nuit 'OC pexoMeHyeTcs pacroararh anmnapatypy B CpefHel 4acTH coopyxe-
HHS 1711 TOTO, YTOOB! YMEHBIUNTE BIUSHHE Ha HCCIETyEMBIE TIPOLECCH GOKOBBIX
CONPSDKEHUH € COCEIHMMH COOPYIKEHUAMH.

7.10. KonnuecTBo BUOPONATYMKOB M MX PACHOJOKEHHE HA COOPYKEHHH
JOIDKHEI 00€CTIeYHTh BO3MOXKHOCTH OnpeieneHus GopMbl konebaHui coopyxe-
HMS.

7.11. TeH3oxaTYMKH MOHTHPYIOT B TeX MeECTaX KOHCTPYKLHMH, I'le MO
pacyeTaM AODKHBI Habmoparscs HanGonsume nedopmanmu. Hexoropoe ko-
JINYECTBO UX CIEAYET NPEAYyCMOTPETh Ha y4acTKaX BO3MOXHBIX KOHLICHTpaLuii
HaNpsHKEHHUH.

7.12. TIpu npoU3BOACTBE CAMHUX H3MEPEHUI CTABUTCA 3a/ada MONYYHTh
BO3MOXXHO 6oJiee MONHYI0 HHOOPMALHIO C OMOIIBIO CO3JAHHOM CETH JaT4H-
K0oB. OGBIYHO M3MEPEHHA OPTaHU3YIOT B HECKOJIBKO IMKIIOB. IIpH BEIMOITHEHHH
HaTYpHBIX JAMHAMHYECKHMX HCCIIEIOBAHUH COOpYXEHMi C MpUMEHEHHEM NpH-
60poB, CMOHTHPOBaHHBIX Ha COOPYKEHHH, B IEJIAX 0XBaTa BO3MOXKHO Oonble-
TO IHaNa30Ha H3MEHEHHS YCIIOBHH OIBITA, BCETAA CTPEMATCS TPOBOAUTD HCIIBI-
TaHMA, MEHSAS PEXHMMBI HCTOYHHKOB BHOpalMHU 10 ONpPEAEIEHHOM Nporpamme,
COCTaBJICHHOH CIienHanu3HpOBaHHON OpraHH3alliei H COIacoBaHHOM CO CITyX-
60H SKCITyaTalMy COOPYXKEHHH.

7.13. TIoBTOpSAs MHKJIBI H3MEPEHHUI NPH U3MEHSAIOIMXCSA AMHAMHYECKHX
Harpyskax, Hamope, ropu3oHTax ObedoB U Ip., NOMYYAtOT AAHHBIE O BIMAHUU
3THX YCIOBHit HA AMHAMHYECKOE COCTOSTHHE COOPYXEHHIA.

7.14. TIpu olLeHKe JOIYCTUMOCTH TeX MIM HMHBIX IWHAMHYECKHX SBJIE-
HHH B COOPY)KCHHAX CIEMYeT MOJIb30BaThCA PEKOMEHAALMAMH pasziena 9 HacTos-
LIETo JOKYMEHTa U CTIPaBOYHBIMH JanHpiMu IT37-88 1 [12, 13].
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8. METOJJMKA OBPABOTKH JAHHBIX HATYPHBIX HABJIOJEHUN

8.1. Meroauka 06pabOTKH 3KCIEPUMEHTATBHOTO MaTepHaia 3aBUCHT
OT XapakKTepa 3aperHCTPHPOBAHHEIX MPOIIECCOB M MOCTaBIeHHRIX 3aaay. Hinke
NPUBEIEHB! NPAaKTHYECKHE PEKOMEHJAUNH 1o 06paboTke NMPUMEHUTENBHO K
HECKOJIBKHM THIIaM KOJIeOaTeNbHBIX NMPOLECCOB, C KOTOPHIMH YacTO NPHXO-
JUTCSI BCTPEUaThCA IIPH SKCIIEPUMEHTANIBHBIX HCCIEIOBAHUAX BUOPALUK COOPY-
JKEHUH.

8.2. O6paGoTka BUOpOrpaMM NMepHOAHYECKHX KoliebaHuH, onpenencHue
YaCTOTHI, aMIUIUTY b, @ TAIOKe (Pa30BOTro CABHra (OTHOCHTENBHO APYTHUX rapMo-
HHUYECKHX KoJiebaHuH) Ha OCIMIIIOrpaduuecKoii KpUBOH He MpeACTaBIseT TPYA-
HOCTEH.

J11s1 IOBBILIEHHS TOYHOCTH ONpeeIEHHS YaCTOThl PeKOMEHyeTcs 6paTh
s 06paboTKM y49acTOK OCLHJIIOrpaMMBl, COOTBETCTBYIOMUH HECKOIBKHM
nepHoaaM KonebaHui.

AMIIUTY a2 nepeMeneHus (CKOpOCTH, YCKOPEHHs ) IIPH YacToTe Kojeba-
HUIA [

_ B(2450)
2()

rae 2A,,, — IBOMHHas ammTysa (pasMax) OCLHILTOrpadpuyecKkoi KpHBOiA;
V() — 3HaueHHe aMIUITUTYAHO-4aCTOTHOH XapaKTepUCTHKH BHOporpada (Beno-
curpaga, akceneporpada) Ha gyactote f; f§ — ko3 duiHeHT 3arpySaeHuA.

AMIUTATY/IB! IBYXKOMIIOHEHTHBIX KONeOaHHiH ONpeensioTcs pa3ienbHo
JUTSL KaXJI0# KOMIIOHEHTBI, JUISl 4ero MpoBoAAT ormbaromme konebanus. B
3TOM CJIy4ae HA3KOYAaCTOTHAs KOMIIOHEHTA UMeeT ABOHHYIO aMILIUTYyAy 24, a
BBICOKOYACTOTHas — 24,.

IIpu cnoxHOM gopMe KpHBOI BHOpAaIMH TAaKKe NMPOBOAATCS Orubaio-
1M KpUBhle BUOpalMH. AMILIATYa OCHOBHOM rapMOHHKH 3/IECh paBHa 24 , a
Apyro# —24,.

AMIUIHTY B! TPEXKOMIIOHEHTHEIX KOJIEOaHUH MOXHO YCTaHOBHUTH METO-
IOM Oru0arouiuXx: Ha OCHOBHYIO TapMOHMKY € aMIUIMTYRO#H 24 HakmajabpiBa-
10TCs ABE KOMIIOHEHTHI, CocTapismomue ouenns. Kak H3BecTHO, Npy OGueHMsX
CyMMa aMIUIUTYJ COCTAaBIAIOIIMX TApMOHHMK paBHa pasMmepy “rop6a” KpHBOMH
GMEHHS, 2 PA3HOCTh AMIUTHTYJ - PA3MEPY CYXKEHHOM JaCTH, T.C.

c=24+24, d=24,-24,
OTKy/a
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c—d; 2A1=c+d
2 2

24, =

OnpeneneHne CKOPOCTH M yCKOpeHHs npH BuOpauuu. B psane ciywaes
Heo0X0MMO 3HATh CKOPOCTH M YCKOPEHHE CMEIEHHs KOHCTPYKIMH IpK BHOpa-
LMH, 9TO MO3BOJIET OIICHHTh, HANPHMEP, N0 YCKOPEHUIO YPOBEHb BHOpaluH
(B meuubenax), a Taloke NONONHUTENBHBIE YCHIMS HAa KOHCTPYKIMIO OT €€
JICHCTBYS, TAK KakK CHJa paBHa Macce, yMHOXKEHHOM Ha yCKopeHue: P=ma, rae
m — Macca; a — ycKopeHue. Macca, Harpyxarouasl JaHHYF0 KOHCTPYKIIMIO, B
6ONBIIMHCTBE CITydaeB, H3BECTHA, 4 YCKOPEHHE ONPENENAeTcs Mo KpHBoH BHO-
paiuy. B neproM mpHOMMKEHHH BETBb HHTEPECYIOIEeH HaC KPUBOH BHOparun
MOX€ET OBITh 3aMEHEHa CHHYCOHIOH, TOTa CKOPOCTE ¥ YCKOPEHHE OIpeIeNIAI0T-
¢ TaK:

V=Aw cos®t, a=-Aw?’sinot,
rae A — aMIIMTyZAa JaHHOM BETBH KpUBOH BuOpaluM;  — Kpyrosas 4acToTa,
Ve; @=2n/T; T - nepuox xonebanus, c.

8.3. O6paboTka 3ammceit CIydaifHBIX NIPOLIECCOB.
XapakTepHCTHKaMH CJIy4alHBIX APOLIECCOB SBJISIOTCS:
1. Cpennee no aHcam6i110 3HaYEHUE CYUafHON BETHUMHBI

- .1

X = lim — | x(¢)dt;

To® 27T
-T
TaK KaK Ha OCHMJUIOTpaMM€ aMIUIMTYZAbl BUOpalMH NPpUHHUMAIOT 3HaYeHHe + U

—, TO cpenHee 3HaueHHe QYHKUMH B OoTpeske BpeMeHd —T, +T nmpuHHMAaOT

paBHBIM HyNIO. Pa3MepHOCTB X Takas e, KaKk ¥ pasMepHOCTh MCCIeNyeMOoi
BEJTMYHMHEL

2. CpeliHee KBaApaTHYHOE OTKIOHEHHME CIyYaiHON BENHYUHBI G HIIH
JHCTIEpPCHs G2

T
1 2
-2 2 g
X“(t)=0"= Th_r)rzU o7 JT[x(t)] dt.
3. Koppensunonnas ¢pyHKuus npouecca

T
R.(1)= Th_r)r:o 5-1? Ix(t +1)x(t)dt.
-T
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IIpy HaMMuMK OBYX CIIy4YaifHBIX NPOLECCOB X(2) M y(?) B3aMMHas KOPPENISUHOH-
Has QyHKIHs Rzy(‘t) onpenenseTcs Kak

T
1
Ry (1) = lim — Irx(t +O)p()dt.

KoppensuuonHas QyHKIMs XapakTepusyeT CTENeHb CBA3M MeXAy coboif cmy-
YalHbIX QYHKUMH B MOMEHTHI ¢ H +T.

OueBnpHO, uto R, (0) =02 =X*(¢) . Pa3MepHOCTh KOPPENALMOHHOM

(YHKIMH COOTBETCTBYET KBaJIpaTy Pa3MEPHOCTH H3MEPAEMOi BEIMYHHEL

KoadpunueHToM Koppensuuu ABYX CIydaiHBIX BEJIHYHH X(1) U y(1)
Ha3bIBAETCs OTHOLIECHHE HX KOPPEJAIMOHHOrO MOMEHTa K CPeTHEMY F€OMETPH-
YECKOMY HX AUCTIEPCHIL:

Ky, K

t, = ———— = ——,
¥ [D.D, o0,
Koaddunuent xoppensauun — 6e3pasmMepHast BETHIUHA H MOJYJIb €70 HE MOXET
OBITH OOMIBIIE €IUHHIB.

4. CniexTpasbHast INIOTHOCTh CIy4aHHOM (YHKL¥H, KOTOPYIO MOMYYaloT,
npuMerss npeobpasoBanue Oypre. OHa ABNAETCA pacnpeneaeHHeM 10 YacTo-
TaM MOLIHOCTH CTy4aiHHOH GYHKIHH.

el

- T

S ()= 1 j.'Rx(T e’ dr = —2—j. R, (1) coswtdr.
T ol T 0

3HayeHHe CTeKTPANBHOH ITOTHOCTH € YaCTOTOH (0 KOJHYECTBEHHO XapaKTepH-

3yeT J0/II0 BO3MYIIEHHH ¢ 3TO# 4acTOTOH B 00ILEM CIIy4aifHOM npolecce.
O6paboTka 3amucell CTallMOHAPHBIX CIy4YaHHBIX MPOLECCOB IMPOU3BO-

IHUTCS C NPHBIEYEHHEM METOJOB KOPPENALHOHHOTO CIIEKTPAILHOrO aHAIH3A.

9. KPUTEPAM ONEHKH JONYCTHMMOIO YPOBHSI KOJEBAHMI

9.1. O6mme MoJIoKEHHS.

JonycTuMslil ypoBCHB KonebaHuii CoopyxeHHH, OABEpPraloIuXcsa JH-
HaMHYECKHM BO3JECHCTBUAM, ONPEIEIACTCS:

a) GU3NOIOTHYECKUM BO3IEHCTBHEM KojebaHuii Ha moaeit;

6) Hecymeit CHoCOGHOCTEIO (TIPOYHOCTHIO, YCTOHYHBOCTHIO M BBIHOCITH-
BOCTBIO KOHCTPYKTHBHBIX 3JIEMEHTOB KONEOMOMMXCS KOHCTPYKIHIA);
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B) BIMsIHHEM KOJeOaHNii HA TEXHONIOTHYECKOE 000pyIOBaHHE.

9.2. CanuTapHEIE HOPMEI Ha BUOpauMIo.

9.2.1. [leficTByIOIME B HACTOAIEE BPEMs CAHHUTapHEIE HOPMBI Ha BUOpa-
o npueeaensl B FOCT 12.1.012-90.

9.2.2. B 3aBHCHMOCTH OT KaTeropuu BHOpaIlMi HOPMHPYEMBIMH IOKa-
3aTensaMH BHOPAIMOHHOI Harpy3KH Ha OIlepaTopa, HaXOAsIierocs Ha paboyeM
MECTe, SBIAIOTCA OXHOYMCIIOBHIE ITapaMeTPH! HIH CIIEKTP BUOPALMH, YCTaHOB-
neHHsle HopMamu Munsapasa CCCP.

9.2.3. I ruapOTeXHUIECKUX COOPYKEHHH, HAXOAAIMMXCS B 3KCILTyara-
LM, peKOMEHIyeTCs BUOPallMOHHYIO HarpysKy, JeHCTBYIONIYIO Ha OIIEpaTopa,
ONpeneNATh Yepe3 CrekTp BHOpamuu. B 3TOM cilydae HOPMHPYEMBIMH
MoKa3aTeniaMH obimeH BHOpaLMH ABIAIOTCS CpeNHEKBAJpATHYHEIEC 3HAYCHHS
BHOpoyckopeHus (BHOPOCKOPOCTH) MM HX JOrapupMH4YECKHE YPOBHH B
TPETHOKTABHEIX MOJIOCaX CO cpeRHereomerpuyeckumu yacroramu: 0,8; 1,0;
1,2; 1,6; 2,0; 2,5; 3,15; 4,0; 5,0; 6,3; 8,0; 10,0; 12,5; 16; 20; 25, 31,5; 40; 50;
63; 80 I'nn.

9.2.4. B COOTBETCTBHM C CaHMTapHBIMM HOPMAaMH Ha THAPOTEXHHYeEC-
KHX COOpPYXXCHHSAX CIIENyeT pacCMaTpHUBaTh CIENYIOIIHE TPH KaTErOpuy BHOpa-
IHi:

3 tun “a” — obwmas TexHoloruyeckas BUOpauys, BO3AEHCTBYIOIIAS HA
OIlepaTOpPOB CTALHOHAPHBIX MAallMH U 000pYROBaHMS MM Iepenarolascs Ha
paboune MecTa, He UMeIoILe HCTOYHUKOB BUOpaluH;

3 Tun “6” — obwas TexHoJoTHHeckas BUOpaLus, nepefarmoumascs Ha
paboune MecTa B CKJIagax, CTONOBBIX, OBITOBBIX, NEXYPHBIX M OPYTHX IPOU3-
BOJCTBEHHBIX IIOMEILECHHSAX, Tie HEeT FreHepupyIoInX BHOpaltIo MalllkH;

3 Tun “B” — BHOpauus Ha paboyux MecTax pabOTHMKOB YMCTBEHHOTO
TpYZAa ¥ NepcoHana, He 3aHUMAIOLIErocs PH3MIECKHM TPYAOM.

9.2.5. HopMBI crieKTpanbHBIX IOKa3aTesei BUOPALIMOHHOM HArpy3KkH Ha
OIepaTopoB JUIA KaTeropui Bubpanuu 3 “a” u 3 “B” NpH JUIHTENFHOCTH BHOpa-
IIMOHHOTO BO3JEHCTBHA 8 4acOB NMPHBEIECHBI COOTBETCTBEHHO B TaOM. 1-2.

Idns xareropuu 3 “6” HopMO# BHOPalMOHHOH HAarpy3kH SIBISIOTCS
yKa3aHHBIE B Tabn. 1 HOpMBI, 3Ha4yeHHsA KOTOPLIX YMHOXeHHI Ha 0,4, a ypOBHH
yMeHbIIeHH Ha 8 1b.

9.2.6. Hopmy BHOpaumOHHOMN Harpy3Ky Ha OIepaTopa NpH JNTUTEIBHOCTH
Bo3aeicTBHs MeHee § yacoB (480 MHH.) OIpenensIoT o Gopmye

480
U = Uygg T’
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THE u,,— HOpMa BHOPALMOHHOM HAarpy3kd IS ANHTEALHOCTH BHOpaLMH
480 MuH; T~ JIMTENBHOCTH BO3ACHCTBHA BUOpaLMH.

Ipyu T'< 30 MHH B KaueCcTBE HOPMEI IPHITHMAIOT 3HAYEHHE, BEIYHCIIEHHOE
s T =30 MuH.

9.2.7. IIpu peMOHTE M PEKOHCTPYKLMH B NMPOCKTHPOBOYHEIX pacdeTax
CTPOUTENBHBIX KOHCTPYKIMH Ha pabodyMX MecTax B IMPOM3BOJACTBEHHBIX IO-
MEWEHHUAX TPH rapMOHUYECKOH M MOJMrapMOHHYECKOH BHOpalMH, eciu B
npenenax Kakmnod OKTaBHOH IOJIOCH HAaXOAMTCS He Ooxee OJHOH COCTaBIIANO-
e, MCNOoJB3YIOT aMIUIHTYRY BHOponepeMenieHus. JIonmycTHMbIE aMILIHTY Bl
BHOpONEpEMEIICHH A 9aCTOT rapMOHHYECKHX COCTAaBIAIOIIHX, COOTBETCTBY-
JOLIHX CPEeJHEreOMETPHYECKHM HacTOTaM OKTABHEIX IOJIOC, NPHBEICHH! B
Tabi. 2.

Jlns 4acToT, OTIIMYHBIX OT YKa3aHHBIX B TaONMIle, AOMYCTHMBIE aMIIIH-
TyZpI BUOpONIEpeMelle N ONPEAENIAIOTCS HHTepnonsAuueii. [Ipu noaurapMoHu-
4yeCKo# BHOpanMy AOMYCTHMBIE aMIUTHTYAB BHOpoNepeMeIeHHs HaXOmsaT
o Tabi1. 2 And Kaxao#i coCTaBNAIomEei 1Mo ee 4acToTe.
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Tabauya 1
CaHKHTapHbIE HOPMBI CIEKTPAJbLHBIX MOKa3aTeaeH BUOPANMONHON HATPY3IKH
Ha onepaTopa

CpenHe- HopMaTHBHbIE 3HAYEHH S
reoMeTpn- BUOPOYCKOpEHHA BHOpOCKOpOCTH
yecKHe
9acTOTH ‘ Mm-c2 b Mct. 1072 nb
nonoc,
T'u Bl1/3 B 1/1 B 1/3 B 1/1 B 1/3 B 1/1 B 1/3 B 1/1
OKT. OKT. * | OKT. OKT. OKT. OKT. OKT, OKT. *
O6masn BuGpanus, KaTeropus 3, THI «a»
1,6 0,09 99 0,9 105
2,0 0,08 0,14 98 103 0,64 1,3 102 108
2,5 0,071 97 0,46 99
3,15 0,063 96 0,32 0,45 96
4,0 0,056 0,1 95 100 0,23 93 99
5,0 0,056 95 0,18 91
6,3 0,056 95 0,14 89
8,0 0,056 0,11 95 101 0,12 0,22 87 93
10,0 0,071 97 0,12 87
12,5 0,09 99 0,12 87
16,0 0,112 0,20 101 106 0,12 0,20 87 92
20,0 0,140 103 0,12 87
25,0 0,18 105 0,12 87
31,5 0,22 0,40 107 112 0,12 0,20 87 92
40,0 0,285 109 0,12 87
50,0 0,355 111 0,12 87
63,0 0,445 0,80 113 118 0,12 0,20 87 92
80,0 0,56 115 0,12 87
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IIpoodoncenue mabruynr 1

Cpenne- HopmatupHble 3Ha4eHHS
reoMeTpH- BHOPOYCKOpEHHs BHOPOCKOPOCTH
yeckue M- 1B mc'107 ab
4acTOTEI Bl/3 B 1/1 B 1/3 Bl/ B 1/3 B /1 B1/3 B /1
nionoc, I'il OKT. OKT. OKT. OKT. OKT. OKT. OKT. OKT.
O6was BHOpAIHA, KATEropHs 3, THII «B»
1,6 0,0125 82 0,13 88
2,0 0,0112 | 0,02 81 86 0,09 | 0,18 85 91
2,5 0,01 80 0,063 82
3,15 0,009 79 0,045 79
4,0 0,008 | 0,014 | 78 83 0,032 10,063( 76 82
5,0 0,008 78 0,025 74
6,3 0,008 78 0,02 72
8,0 0,008 | 0,014 | 78 83 10,016 0,032 70 75
10,0 0,01 80 0,016 70
12,5 0,0125 82 0,016 70
16,0 0,016 | 0,028 | 84 89 (0,016 0,028 | 70 75
20,0 0,02 86 0,016 70
25,0 0,025 88 0,016 70
31,5 0,032 | 0,056 | 90 95 10,016 | 0,028 | 70 75
40,0 0,04 92 0,016 70
50,0 0,05 94 0,016 70
63,0 0,063 | 0,112 | 96 101 [ 0,016 | 0,028 | 70 75
80,0 0,08 98 0,016 | 70
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Tabnuya 2
CapMTapHble HOPMbI CHEKTPAILHBIX NOKa3aTedeli BHOPAHOHHONH HAarpy3KH
Ha onepartopa. JloxaabHas BUOpanus

Cpennereomerpuyec- HopMaruBHbIE 3Ha4€HHA B HAaNPaBICHHUAX
KHE 4acTOThI
OKTABHBIX MIOJIOC, BHOPOYCKOPEHHUSA BHOPOCKOPOCTH
I'y Mec? 1B Mm-ct102 b
8 1,4 123 2,8 115
16 1,4 123 14 109
31,5 ‘ 2,7 129 14 109
63 54 135 14 109
125 10,7 141 1,4 109
250 21,3 147 1,4 109
500 425 153 1,4 109
1000 85,0 159 1,4 109

9.3. Ouenka JOITyCTHMOCTH THHAMHYECKHX SBJICHHH 10 MX BIMAHHIO Ha
o06IIyI0 YCTOHYHBOCTD, IPOYHOCTE M BHIHOCIMBOCTh KOHCTPYKTHBHBIX 3JIEMEH-
TOB.

9.3.1. IIpu 06paboTke pe3yabTaToB H3MEPEHUH C LENBIO IPOTHO3HPOBa-
HHS YCTOHYHMBOCTH, NPOYHOCTH M BHIHOCIMBOCTH COOPYXEHHI PEKOMEHIY-
eTcs TIO BBIABIEHHBIM (OpMaM BHIHY)XIEHHBIX KOJIEGaHMWil ONpenensTs CHIIBI
HHEepUHH COOCTBEHHBIX MacC COOPYXKEHHs W 06OpYyHOBaHHS M TPOBEPSATH yC-
TOWYMBOCTh H NMPOYHOCTH COOPYXKEHHS NPH CyMMapHOM KBa3HCTATHYECKOM
AEHCTBHH CTaTUYECKHX H AMHAMHYECKHX (B TOM YHCJIC MHEPIMOHHBIX) HArpy-
30K B HanOonee HeOMAronpHUATHEIX COYETaHUSX.

9.3.2. Ilpu nmpoBepke o0meil yCTOHIHBOCTH Ha CABHI KOMIIOHEHTEHI
pacyeTHBIX aMIUINTYZA THHAMHYECKUX CHJI, NApaliIebHBIX PaBHOICHCTBYIO-
el CTaTHYECKHX COBHTAIOIIMX CHI, apH(pMETHIECKH JOOABNAIOT K CTATHYEC-
KHMM, 2 KOMIIOHGHTB! PAaCHeTHBIX aMIUTUTYZ JHHAMHYECKHX CHJI, Mapaluleib-
HBIX paBHOJEHCTBYIONIEH HOPMAIBHEIX K IOBEPXHOCTH CJBHIA CHINI, apu(hMeTH-
YECKH BEIYHTAIOT U3 CTATHYECKHX.
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ITpn npoBepke 06ileii yCTOHYHBOCTH Ha ONPOKHIBIBAHHE BOKPYT ONpe-
JICJICHHOH TOYKH MOMEHTHI PacyeTHBIX AMIUINTYJ BCEX AMHAMUYECKHX CHI
apudMeTHYeCKH CYMMHPYIOT C MOMEHTOM CTaTHYECKHX ONPOKHIBIBAIOIKX
CHIL

Ipu TakoM crrocobe CyMMHPOBaHHUS MOyYaeTcs OLleHKa K03 dUIHeHTa
3anaca yCTOHYHMBOCTH “CHH3Y”, T.€. 3TOT KO3 PUIHEHT peanbHO He MOXKET OBITh
HIDKE BBIYHCIICHHOTO, a (haKTHYecKas YCTOMYHBOCTH BCErZa BHILIC MIIH paBHa
pacueTHOM.

Ecny pacueTHas ycTOHUMBOCTD, BEIUCIIEHHAs TAKHM CHOCOOOM, OKa3bI-
BAeTCA MEHee HOPMATHBHOH, TO HEOOXOAMMO BBINOIHEHHE BTOPOH CTaguu
PAacueToB, C y4ETOM pEalbHO BO3MOXHBIX COOTHOIIEHMH (ha3 AHHAMHYECKHMX
CHIL

9.3.3. Ilpu oLieHKE MPOYHOCTH H BEIHOCIMBOCTH KOJNEOIIOIEHCS KOHCT-
pyKuuu Haubosee PacpOCTPaHEH METOH, CBA3AHHBIH C BBIYHCICHHEM BHYT-
PEHHHX YCHIHH 1o pacyerHod opmMe konebaHMit Ha OCHOBE M3MEPEHHs aM-
IUTMTY/B! B OHOM M3 TOYEK KOHCTPYKLHH H C HCIIONb30BaHHEM JAHHBIX CTATH-
YECKOro pacyeTa KOHCTPYKIHH Ha NPOYHOCTH. B 3TOM ciyyae OLeHKa KOHCT-
PYKLIHH II0 YCIOBHAM €€ MPOYHOCTH U BHIHOCJIIUBOCTH NMPpH ueifxcmun JHHaAMH-
94ecKOH Harpy3KH MOXeET ObITh CAe/IaHa B COOTBETCTBHYM C PACUETHBIMH ITOJIOXKE-
HUAMU HHCTPYKuuH [14,15], IT 37-88 M HOpPMaTHBHHBIX HAOKYMEHTOB
[6, 11, 15].

9.3.4. Ecin aMmuTyns! koneGaHuit HEBEIMKH, TO HET HEOOXOAMMOCTH
B ONPENENESHHH BHYTPEHHHX JUHAMHYECKHX YCUIHH. HIKHAS rpaHHIa aMILTH-
Ty KonebaHuH, 3a MpeneaMu KOTOpoH KoeGaHus MOXHO c4HTaTh Gesomac-
HBIMH, He npuberas K CIELHaTbHEIM paciyeTaM, ONpeAeNnseTcsl OTHOLIEHHEM
NHHEHHOro pa3Mepa KOHCTPYKTHBHOIO 3JiEMEHTa K ero AHHAMHIeCKOMy mHepe-
Memenuio [11].

Ecmn HanGonbluee QMHaMH4YecKoe MepeMelleH)e OaNKi NepeKkpeITHS |
NoJO0OHEIX KOHCTPYKLHH, COBEpIIAIONIHX KONE6aHUsA, CBA3aHHEIE C H3rHO0M (32
BBIYETOM IIEpPEMEIIEHHI ee onop), He nmpesbimaeT 1/40000 piuHEbl nponera, TO
NpU NPOBEPKE HECYIEH CIOCOOHOCTH KOHCTPYKIIMH MOXXHO HE YyYHTHIBATh
JMHAMHYECKHX Harpysox.

Ecnu no pe3ynsTaTamM u3MepeHHH BBIACHHIIOCH, YTO JUIS KOJIOHH M CTEH
3[aHHS Pa3sHOCTb FOPH3OHTANBHBIX IMHAMHMYECKHX IEPEMEINCHHH HUKHETO U
BEPXHETO KOHLIOB KOJIOHHSI (CcTeHbl) He npesbiiaer 1/40000 BBICOTHI, TO OM-
HAMHMYECKHE Harpy3Kd MOXKHO HE YYHTHIBAaTh IPU TIPOBEpKE Hecyllei cno-
COOHOCTH 3THX KOHCTPYKLIHIA.
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9.3.5. IloMmumo orpaBHuyeHUs KonebaHMil MO HecymeH crnocoOHOCTH
MPeXBABIAIOTCS TPeOGOBAHUA MO OIPAHHICHHIO JHHAMHYCCKHX nporu6os {11].
310 TpeboBaHHE OCHOBLIBAETCS Ha HEOOXOOHUMOCTH oOecIedeHHs NOCTaTod-
HO# )KE€CTKOCTH COOPYKEHHS B €TO COBMECTHOM paboTe Ha CTaTHYECKHE U AHHA-
MHYECKHE HATPY3KH.

B 1a671. 3 npuBoATCS AaHHEIE TIO OTPAaHHYEHUIO KOleOaHUH CTPOUTENb-
HBIX KOHCTPYKIMH NpefeNbHO JOMYCTHMBIM AHHAMHYECKHM MpPOTrHOOM.

9.3.6. ing rpy6oii ouenxy Hecymeli CIOCOOHOCTH KOHCTPYKIMH, OJ-
BEP)KEHHBIX ACHCTBHIO YKCIUIyaTallMOHHBIX AHHAMHUYECKHX HArpy3oK, MOXHO
CUHTATh, YTO Konebanus, He ONacHble Ui MOAeH, KaKk NpaBUiIo, He ONACHEI U
JUIS HECYIUMX KOHCTPYKILMH.

Tak BBIMONHEHHE OYECHB XKECTKMX CaHHTAPHO-TUTHEHHYECKHX M TE€XHO-
normyeckux TpeOOBaHMM MO OrpaHUYEHHI0 YPOBHA koneOaHuil KOHCTPYKLMH,
Ha KOTOPBIX HaXOHATCA JIOMN WK YyBCTBHTENBHOE K BHOpaluaM obopyaoBa-
HHeE, ABIISETCS JOCTATOYHBIM H s 00ecTieeHHA HeCyLeH criocOOHOCTH KOHCT-

PYKLHH.

Tabnuya 3
AMIUTHTYbI KOTeGaHNil KOHCTPYKIHIA, COOTBETCTBYIOLLME
npeeabHO JONYCTHMOMY IHHAMHAYECKOMY IPOTHOY

Yacrora, I'n AMmuTYAA, Yacrora, I'n Amnuryna,

MM MM

1 10 10 0,1

2 2,5 15 0,067

3 1,111 20 0,05

4 0,626 25 0,04

5 0,4 50 0,02

6 0,278 75 0,013

7 0,156 100 0,01

Tpumeuanne. Ina NpoMeKyTOUHBIX 3HAYEHHH YACTOT KoaebGaHHil aMINIUTYAR ONpEeNcAAOTCR
dopmynamu: a) wa wacror koneGannii or 1 no 10 I'u a=10/n,; 6) st wacrot koneGanuit o110 no
100 Ty a,=1/n,. 3gecs ng- wacToTa BrHyXAehHsIX Koaebannd, I'L; a, - nonyckaemas amnin-
TyAa KoneGanui KOHCTPYKLNH OT HArPy3KH, MM.
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