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VAK 621.311

METOAUNHECKWME YKA3AHIS NO OCAEAOBAHNIO

ANHAMUYECKOTO COCTOSIHMSI CTPONTEABHbIX
KOHCTPYKLMI COOPYXXEHAM 1 OYHAAMEHTOB PA 34.21.306-96

OBOPYAOBAHWS SHEPFOMPEANPUSITUA

BBegeno Bnepsbnle

S il ikl . S Pyl e—

Cpox gelicmBua yCMAHOBAEH
¢ 01.06.98

Hacrosiiue MeTopMdyecKue YKa3aHUSA YCTAHABAMBAIOT NOPAAOK
OPraHMU3anuu 06CAeAOBAHMA AUHAMHYECKOI'O COCTOSIHUSA CTPOUTEAD-
HBEIX KOHCTPYKIIHH COOPYXKeHUH M (PyHAAMEeHTOB OO0OPYAOBaHMS,
OLIEHKH MX NPHUIOAHOCTH K AAABHEHIIEeH SKCIIAYaTalUH ¥ IpeAHa3Ha-
YeHBI AAST MH)KEHEePHO-TeXHMYeCKNX paOOTHUKOB CIIeIIHaAU3HPOBaH-
HBIX U MIPOEKTHBIX OPraHu3anuM, IIePpCOHAaAA SHEPronpeAlPUATHHA K
3HEProylupaBAeHUM, 3aHUMAIOIIMNXCS SKCIIAYaTALlue, PEMOHTOM M
TeXHUYECKHUM OOCAYKMBAHUEM.

1. ObIUME MOAOXEHANA

B HacTossuiux MeToARYECKHX YKA3aHUIX IIPeACTaBA€Ha HHGOP-
MALIMsI O XapaKTepe ¥ UHTEHCUBHOCTH KOAeOAHUUH OCHOBHEBIX SA€MEH-

TOB CTPOHTEABHBIX KOHCTPYKUMH (AMana3oHe cO6CTBeHHEIX Y BRIHYXK-
A€HHBIX YaCTOT KOAeDaHUH, 3HAYEeHUAX KoAeOaHUHR), IPUIMNHAX
HOBHIUEHHON BUGpaluu (pe30HAaHCHEIX SIBAEHUSIX U 1IP.) ¥ Meponpu-
ATUAX II0 YMEHBIICHHUIO KOAeDaHUM CTPOHTEABHEIX KOHCTPYKUUH H
(pyHAGMEHTOB 3AaHUH U 060PYAOBaHUL.

ObcarepoBaHUE AMHAMHUYECKOT'O COCTOSHHS CTPONTEALBHEIX KOH-
CTPYKLIMH AOAJKHO NPOBOAUTHCS KBAAK(DUIIMPOBaHHEIM IEPCOHAAOM,
00AaAQIOUIMM HABHIKAMU MPOBEACHNUS UCNIBLITAHHN 1 HaOAIOAEHUI.

B MeToanyeckux yRa3zaHHUSIX AGHBI CBEASHUS 110 TOADOPY Heob-
XOAMMOM aNlapaTypbl AAS U3MEepeHUY BUOPAalIHH CTPOUTEABHEIX KOH-
CTPYKIIMH U 0OOPYAOBAHUA B 3aBUCHMOCTH OT 0co0OeHHOoCcTeH 06cAe-
AOBAHHS AMHAMHYECKOrO0 COCTOSAHUS CTPOUTEAbBHBIX KOHCTPYKIIUH H
PEKOMEHAAINH 110 OOPpaboTKe MaTeprarOB O0OCAEAOBAHUS.

[lepeyeHb TEPMUHOB M OITPEAEACHHY IPHUBEAEH B IIPHAOKEHHH.
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2. MPUMUHBI NMOBLIWEHHOW BUBPALIMIA
CTPOMUTEABHbIX KOHCTPYKLIMMA

2.1. OCHOBHOM NIPUYNHOM BOpauuM (pyHAAMEHTOB 1 obue-
ro BuOpanmoHHoro oHa B rAABHOM KOPIIyCe B APYIHX 3AAHUSX
u coopykeuax TIC aBasercs pabora OCHOBHOrO M BCIOMOTA-
TEABHOIrO 000PYyAOBaHMUA (MALUMH C AMHAMHYECKHUMH Harpyska-
MK — TypboarperaToB, KOTAOB, BEHTHUASTOPOB, ABIMOCOCOB,
MEABHHII U T.A.}.

K obnexrTaM 0OCAEAOBAHMSI OTHOCATCA:

byHpaMeHTH TypOoarperaTtoB, OT BHOPALIMOHHOIO COCTOSIHHA
KOTOPBIX 3aBMCHUT HAAE)KHOCTH paboThl 3HEProOAOKOB;

(pyHAAMEHTHI arperaToB, YY4aCTBYIOIIHUX B OCHOBHOM IIPOU3BOA-
CTBEHHOM IIpouecce, OTKAIOYEHUE UAY 3aMEHAa KOTOPBIX HEJKEAATEeADb-

HBI;
MQ@TAAANYECKHE KaPKAaChl BOAOIPENHBIX ¥ JHEPreTHYeCKuX KOT-

AODB;
HYAGMEHTH] ONIOPHEIX KOHCTPYKI MU, Ha KOTOPKIX padmeiueno 060-
PYAOBAaHHME, YYBCTBUTEABLHOE K BUDpaLuy;
MOCTOSTHHBIE paboyue MecTa OOCAYKUBAIOIEI'0 IIePCOHAAA],
HeCylMe U OrPa’kAQNIHE SAeMEeHThl CTPOUTEABHBIX KOHCTPYK-
MK, KOTOPEIE [TPHU pe30HAHCHEIX ABACHUSIX MOTYT CTAaTh 'eHePaTOpoOM
MHTEHCHBHOCTHU IIYMa, IPUYMHOM CHMIKEHUS UX NPOYHOCTH U YCTOM-
YUBOCTH, & B HEKOTOPHIX CAyYadAX AarKe uX oOpyLiIeHHs].

2.2, QyHABMEHTH! M3IIUH [IPHA AMHAMUYECKOM HArPpYy)KeHUU SB-
ASTIOTCH MCTOYHHUKOM BOAH, KOTOPEIE BHI3BIBAIOT BUOpAIMHU APYTHX
GHYHAAMEHTOB U CTPOUTEABHBIX KOHCTPYKIIUH 3p3HKM YU COOPY KEeHMH,

[Ip# onpeAeAeHHEBIX YCAOBHSAX (PYHAAMEHTHI MALIMH ¥ 060PYAO-
BaHUs MOI'yT UCIIBEITHIBATh 3HAYNTEABHBIE KOAeOaHUst, YTO CIIOCOOCTBRY-
eT pa3sBUTHUIO AepopMalui PYHAAMEHTOB ¥ KOHCTPYKIINH, YBeArYe-
HUIO OCAAOK OCHOBAHMS, HAPYWEHHIO paboThl MAIIKH H
TEXHOAOIHYECKOro Mpollecca, a TaKXe OKa3bIBaTh BPEAHOE BO3ACH-
CTBUE Ha AIOAEH.

CHucrema OCHOBaHHUE — (PYHAAMEHT — arperar npyu AMHaMpyec-
KHX BO3AEHCTRHUAX AOAJKHA BEIIIOAHATH CAeAYIOIIe YCAOBUS [9]:

CpeAHee CTaTUYeCKOe AABACHME IIOA IOAOLIBOM (DYHAAMEHTA Ha
eCTECTBEHHOE OCHOBAHHE D AASI BCEX TUTIOB MAIIKH AOAJKHO YAOBAET-

BOPSITE YCAOBHIO
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p s jcnjr:i R' (1)
rA€ D — CpeapHee CTaTHYECKOe AaBAE€HHE ITOA MOAOUIBON PyHAAMEH-
Ta, Krc/cm?;
J., — KO3 PHUIMEeHT YCAOBUM PAOOThI, YYATEIBAIOUINN XapaKTep
AMHAMHYECKUX HAarpy3ok;
J., — KO3(p(pHUHEHT YCAOBHM PAOOTHI TPYHTOB OCHOBaHUS;
R — pacyeTHO€ CONPOTHUBACHME IPYHTAa OCHOBaHMSA, Krc/cMm%

HauOGABIIAA pacYeTHAasA aMIOAUTYA A KOAeOaHUM (PyHAAMEHTA

He AOAJKHA IIPEBHIIATh NPEASABHO AONIYCTHMYIO aMIIAUTYAY A , T.e.
A<A,; (2)
H

KOAeOaHUs PYHAAMEHTOB He AOAKHEBI OKa3hIBaTh BPEAHOTrO BO3-
A€VICTBUS Ha OOCAYRKUBAIOLIYHN IePCOHAA, TEXHOAOTHYECKHeE ITpoLiec-
Cbl, 00OpPYAOBAHHUE, DACIIOAOKEHHOE Ha (PyHAAMeHTe HAX BHe ero, a
TaK>Xe Ha CTPOUTEeAbBHBIE KOHCTPYKUHUU.

2.3. I'ToBriIeHHAst BUOpaLus PYyHAAMEHTOB MaliMH C AMHaMu4ec-
KMMM HAarpy3KaMH ¥ IIPHAETarmlIMX CTPOUTEABHBIX KOHCTPYRIIHUH
00yCAOBAEHA:

OTCYTCTBUEM Ha CTaAUM IPOECKTUPOBAHHKA B PAAE CAYUYaEeB AOCTA-
TOYHO HAAEKHEIX AAHHEIX O (DAKTHYECKUX AUHAMHUYECKHX HArpy3Kax,
nepeAdBaeMbIX MallHHaMH Ha QYHAAMEHT, 0COOEHHO MalllTHHAaMH HO-
BEIX THIIOB;

HEeKOPPEKTHHIM ONIpeACACBENEeM paCYeTHBIX 3HaYeHUM [lapaMeT-
POB KoaeDaHUY QPYHAAMEHTOB H3-3a HECOBEPIUeHCTBa paCyeTHHRIX
CXeM CHUCTEMEI OCHOBAHHE ~— (DYHAGMEHT — MAIIMHA UAH HeTOYHOC-
TH HCXOAHBIX AAHHBIX O CBOMCTBaX OCHOBAHHSA, B TOM HHCAE ero AnHa-
MHYECKHX XapPaKTEePUCTHK;

OTCYTCTBUEM AASI MALLIMH HEKOTOPBIX BUAOB METOAOB AMHAMHYEC-
KOr'0 pacyeTra uX (pyHAAMEeHTOB, YYUThIBAIOIIIUX C HEOOX0AUMOU AOC-
TOBEPHOCTBIO ClieH(PHKY COBMECTHOM pabOoTH TaKUX MAUIUH C (pyH-
A@MEHTOM ¥ OCHOBaHHEM;

HEeVAAYHEIM (B OTHOILUIEHHY YMEHbINEHUS AUHAMMUYECKUX BO3AECH-
CTBHH Ha KOHCTPYVKUHH U oOeCrieyeHUss HOpMaALHOM paboTel Malln-
HEI) pa3MelilleHueM PyHAAMEHTA B TAGHE M PACNOAOIKEHNEeM CaMOH
MallHB Ha QyHAAMEHTE;

HeCOOAIOAEHUEM B TOAHOM O0BeMe TpeOOBaHYIM HOPM IIPOEKTH-
pPOBaHMUsI U IPUMEHEeHVeM HepalluOHAABHEIX KOHCTPYKTHUBHEIX peliie-
HUM OTAEABLHBIX YacTeH U 3AeMeHTOB (PYHAAMEHTa, NPUBOASLINM K



6

3aHMDKEHUIO MX MAaCChl U )KeCTKOCTH, YCAOKHEHUI0 hOoPMEI BepXHEeH
4aCTH (PYHAAMEHTd, ONPaHuio GYHAAMEHTOB MAaluMH Ha (PyHAIMEH-
Thl HECYILlero Kapkaca 3aaHus 6e3 AOAKHOM BUOPONU3OAALIUY;

HeAOCTAaTOYHBIM YYeTOM IIPY NPOeKTUPOBAHNH DYHAGMEHTOB II0A
MAIIMHBI TAKMX CHeUuPUYIeCcKUX PAaKTOPOB, KaK NOBHIIIEHHLIE ¥ HE-
PABHOMEPHEIe TEMIIEPATYPHBIE BO3AECHACTBUA OT MAIUIMHKI, YBEAHYEe-
HHe aMIIAMTYA KOAeOaHmi GyHAaMEHTOB IIPY rpyunosoH pabdore He-
yPaBHOBEUISHHEIX MAM YAGPHBIX MALIUH,;

HEeYAOBACTBOPHUTEABHAIM Ka4eCTBOM paboT N0 BO3BeAeHH0 hyH-
AdMeHTa ¥ MOHTaXXy 000OpyAOBaHMS {B YaCTHOCTH, H3MeHEeHMeM Map-
KM O€TOHA, ITOIBACHHEM He NpPeAyCMOTPEHHEBIX IIPOEKTOM UIBOB Oe-
TOHHUPOBAHUA, HEAOCTATOYHON HAM HEPaBHOMEPHOH X eCTKOCTBIO
Y3A0B KpenAeHUA MAIIHH K QYHAAMEHTY U AD.);

U3MEHeHHEeM YCAOBHUY 3KCIIAYaTallMH CUCTEMEI MAIMHA — (DyH-
AAMEeHT — OCHOBAHMNE BCAEACTBHE H3HOCA MAIUMHK! ¥ ITIOSABACHUA K-
CIIAYATALJMOHHEBIX PACL@HTPOBOK; OCAAOA€HHEM CBA3M MAIIMHEI C
PYHAAMEHTOM H IOSIBA€HUEM CMeLeHUA MEXKAY KOMIIOHEHTaAMU CHC-
TeMh]; CTATHYECKUM U AMHaMUYeCKUM AehOopMHUpOBaHueM (hyHAaMEH-
Ta, HAPyHIeHHueM ero KOHTakra C OCHOBaHUEM BCACACTBHE BO3HUKHO-
BEHHUA HIeAed MEXAY OOKOBOHM HOBEPXHOCTBHIO M I'DYHTOM 3AdChIIKH,
CHUIKEHHMEM NNPOYHOCTU PYHTA HPU XapaKTEePHOM AAS BCEX NPOMBIIIL-
A€HHBIX HAOHIAACK NOABEMEe YPOBHS PYHTOBEIX BOA U OAHOBpEMeH-
HOM ACHMCTBHHM BHOpALyH, & TAK)XEe U3MeHEHUEeM KOHCTPYKTHBHOU
CXeMbl CTPOMTEABHBIX KOHCTPYKUMH B Npolecce 3KCHAyaTanuu (A0-
DaBA€HHEM HMAM YTPATOH OTAEABHBIX CBsi3e€d, 3A€MEHTOB, U3MEHe-
HYEM 3KCIAYATallMOHHLIX HArpy30K, 3aMeHOM 000pyAOBAKMA U T A, ).

3. OCOBEHHOCTU ObCAEAOBAHUA AMHAMUYUECKOTO
COCTOAHNA OYHAAMEHTOB ObOPYAOBAHNS

3.1. O6carepoBaHMEe AMHAMUYECKOIO COCTOSTHUSA (DYHAGMEHTORB
O0OPYAOBAHHUS BKAIOYAIOT:

OoNnpeAeASHNEe COCTOAHUA MalIMHEI, BEAOCTHOCTH CBSI3HM ee € DYyH-
AAMEHTOM, & TAK)Ke XapaKTepa ¥ crelleHu AepopMupoBaHus PyHAa-

MEeHTaQ;
M3MepPeHHEe OCHOBHBIX YaCTOT COOCTBEHHEIX U (hOPM BBIHY>KACH-

HBIX KOAeOaHUH, (PaKTHYECKHUX aMIIAMTYA KoAeOaHuN dyHAAMEeHTa AAS
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YCTaHOBKHM AONTYCTHUMOCTH [0] UX BAMSTHMS Ha paboTy MalllHHEL U TeX-

HOAOTIHYEeCKHUM IIPOLIeCC;
H3y4YeHHEe paclpoCTpaHeHUst KoreDaHUH oT obcaeayeMEIX (pyH-

AAMEHTOB U UX BO3AEHCTBHUA Ha COCeAHHE COOPYIRKEeHHUS.
3.2. ObopyaoBaHne TOC B 3aBUCHUMOCTH OT YYBCTBHUTEABHOCTH K

ROAeDaHUsIM OCHOBAHHS MOXXHO PaCpeAeANTh, Kak IIOKa3aHo B Taba. 1.

Tabauua 1
Kaaccer o6opypoBanuna TOC
N0 SYBCTBHTEABHOCTH K BHOpaun
pepennHan auﬁj
CreneHb YyBCTBUTENLHOCTH
Knacc POCKBPOCTL GCHO- | Bup 0bopynosanuA
obopygoeaHus Kk Brbpauum saHWsL MM
| BbiCOKoOuyBCTBHTENBHOE 0,1 MexaH14eckve KOHTPONbHO-
uamepuTenbHbie NPUbopL!, AneKTPK-
yeckue ynpasnsowue npubopbt,
BLINUCTIMTENbHLIE W YNPaBRAIOLUME
MaLUHbI, TOMHbIE ONTUYeckKe npu-
bopbl # T.0.
I} CpeHeYYBCTBUTENbLHOE 1,0 TOMHBIE CTAHKN B MACTEPCKMX #
naboparopuax
i HuakouyBsCcTBUTENBHOE 4,0 Cranky 0bbIMHOMO Knacca TOYHOCTH
IV HeuyscTautesibHoe Ca.4,0 TypbuHbl, KOTNbL, HACOCH!, BEHTUNA-

TOPbi, AbIMOCOCDH], MENbHKULIBbI # T.1,

.

BOABIMIMHCTBO MAIIMH U HEIIOABHJKHOIO 000pYyAOBaBU4, IIpUMe-
HaeMmoro Ha TOC, oTHOCHUTCS K IV KAacCy N0 YyBCTBUTEABHOCTH K KO-

Ae0aHUAM OCHOBAHUA,
K BRICOKOYYBCTBMTEALHOMY QOOPYAOBAHKUIO OTHOCATCS COOPKH

B PacCIpeAeAUMTEABHBIX YCTPOUCTBAX COOCTBEHHBIX HYIKA, B OAQYHEIX
¥ TAGBHBIX IUATAX YIIPABACHHUS, YIIPABASKIIME U BEIYUCANTEALHEIE

MaIlIUHK, IIVALTE YIIPABACHHMSE U AP.

3.3. OKCNAYATALHOHHBIN IEPCOHAA AOAXKEH CACAUTE 38 TEM, YTO-
Obl BHOpanua MAalUMH HAXOAMAACH B [IPEAEAAX, PerAAMEeHTHPYEeMEIX
I1To [12].

3.3.1. I'lpu 3xcrniayaraumm TypOoarperaToB CpeAHEeKBaApaTHYEC-
KHe 3Ha4YeHHUA BUOPOCKOPOCTH OIIOP NOALIUIIHUKOB AOAKHEI OLITH He
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BoILIe 4,5 MM/ c. IIpy BUGpOCKOpOCTH CBuIllie 7,1 MM/ C 3KCIIAyaTHPO-
BaTh Typboarperartel O0Aee 7 CyT 3anpeiaeTcs.

Iipy HaAMYMM CUCTEMBI 3aUIMTHI IO IIPEASABHOMY YPOBHIO BND-
pan¥y yCTaBKa CpabaThIBaHUA AOASKHA ORITE HACTPOEHA Ha OTKAIOYEe-
Hue TypOoarperata npyu subpockopoctu 11,2 mm/c.

BpeMeHHO (A0 OCHaleHusa HEOOXOAHMMOM annapaTypoi) paspe-
LIaeTCsd KOHTPOABR BUOpanyu 1o pasMaxy Bubponepemeuienud. Co-
NOCTaBACHHE U3MEPEHHELIX Pa3MaxoB KoAeOaHHHA ¢ HOPpMAaTUBHBIMHA
CpeAHEeKBaAPaTHYECKUMHU 3HAaYeHUSIMH BHOPOCKOPOCTH OCYLIeCTBAA-
eTCs MCXOAS U3 CACAYIOLIHUX COOTHOIUEHUN:

CpeaAHexBappaTHIECKHAE 3HAYeHUS
BUOPOCKOPOCTH, MM/C ..ccvvveervnninircnnnnn,s 4,5 71 11,2

JKBHBAACHTHOE 3HaYeHHe
pa3maxa subporepeMelieHNH,
MKM, IIp¥ 4YaCTOTe BpallleHUus

TYpOUHEL, 06/ MHUH:
1500 .....iivvinieeee, 50 130 200

3000 .....ccvvvirieiinnn, 30 05 100

3.3.2. BepruxkanbHas (yABO€HHast aMIIAMTYAd KoAeBaHUI) U 1o-
[lepeyHdasi CoOCTaBAAIOIAA BUOpAIIMY, N3MEPEeHHEIE HA MTOALIUITHUKAX
3AEKTPOABHraTeAeH, COUACHEHHBIX C YTAePA3SMOABHEIMH MeXaHu3Ma-
MH, ABIMOCOCaMH ¥ APYTHMM MeXaHU3MaMH, Bpalllaiouecs paboyue
YaCTH KOTOPKIX ORICTPO H3HALIUBAKOTCH, AOAJKHEI OBITH He BBIUIE CAe-

AYIOHIUX 3HaYeHUH:;

CuHXpOHHAA 4aCTOTa
BpaljeHuss, 06/MHH ....... 3000 1500 1000 750 n menee

Aonycrumas Budpamnus
[OAIIHUITHUKOB, MKM........... 50 100 130 160

3.3.3. AAst DAeRTPOABHUraTeAel OCTAABHBIX MEXaHH3MOB HOPME!
BUOpALIMY AOAKHEI OBITh He BRIIIE CACAYVIOLINX 3HAYEHUI:

CHHXpOHHAasA 4aCcToTa
BpalleHus, o6/MHH ....... 3000 1500 1000 750 u meHee

AonycTtumas BuOGpauus
NOAUIMITHMKOB, MKM........... 30 60 80 95
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AonycTumast BUOpauus oOAINMMITHUKOB paboO4YMX OPraHOB BHILLIE-
Ha3BaHHOTr0 0O0PYAOBAHUA IIPUBOAHUTCS B I1ACIIOPTAX ¥ UHCTPYKIH-
AX I10 3KCNAyaTalHH, IPDUAAraeMblX 3aBOAAMHU-H3rOTOBHTEASIMH.

3.4. MeToapUKa NIPOBeAEHUA OOCAeAOBAHUA AMHAMUYEeCKOro Co-
cTostHUS PYHAAMEHTOB TypOoarperaToB NpeAyCMaTpUBaeT HECKOAL-
KO 3TATOB.

3.4.1 HernocpeACTBEHHO repea [IpoBeASCHUEM U3IMEepeHUN BUG-
panuu HeOOXOAHMO IPOU3BECTH COOP U aHAAM3 OCHOBHBIX CBEACHHUH
10 KOHCTPYKUMH, MOHTA’Xy, PEMOHTY M 3KCHAyaTaluu Typboarpera-
Ta U ero yHAaMeHTa, a Tak>Ke AGHHLIX KOHTPOAS 3a BUOpanueH BO
BpeMs 3KCIIAyaTaLMH.

3.4.2. Ha nepBoM 3Tane HeobxXoAMMO oNpeAeAuTs 001ee BuOpa-
IIMOHHOe COCTOAHUE (PYHAAMEHTA ¥ BEIIBUTSH 30HBI C NOBBINIEHHEIMU
aMIANTyAaMU. AAst aToro npu pabore arperara B paboueM pexume
HeoHX0AUMO U3MEPUTHL AMIIAUTYARI BHOPaNH NMOALIUITHUKOB TYpOO-
arperara ¥ yHpamMeHTa. TOUKM u3MepeHus Ha pyHAaMeHTe BEIOupa-
IOTCSI B HEMOCPEACTBEHHON OAH30CTH K ONOPHEIM AAMIIaM TIOAIIHII-
HHKOB, B MECTaX CONpPsI)KeHHUsT KOHCTPYKTHBHAIX SAEMEHTOB, Ha
KOAOHHAX, B CepeAHHE IIPOAETOB IIPOAOABHEIX M IIOIIepeYHKIX 6AAOK,
Ha HM)KHEH OIIOPHOM NIAUTE MAM POCTBepKe. TOYKU M HalpPaBACHHS
buKcanum KoreOaHUM CAeAYyeT BEIOMpaTh HCXOASE H3 KOHCTPYKI{HN U
pa3MepoB PyHAAMEHTA, THIA MAllIHbI ¥ XapPaKTepa ee KpenAeHUs K
(byHABMEHTY.

Ha puc. 1 B KayecTBe npuMepa npuBepecHa TUHIIOBasA popMma (Kap-
Ta) AAA CHATHS IlapaMeTpoB BHOpanuu pyHAAMEHTAa II0A TypOuHY
K-300-240 XTT'3.

JHa4yeHNe aMIMTYABI BHOpalliy ONPEeAEAAeTCs B BEPTHKAABHOM,
[IOIIEpEYHOM (IIePNeHAUKYASIPHO OCH arperara) ¥ nNpoAOABHOM Ha-
IIPABACHHSX.

3.4.3. Ha BTOpOM 3Tane HeoOXOAHMMO BHIIBUTH NIPUYMHE HeOAa-
I'ONPHUATHON AMHAMUYECKOH paboThl (pyHAaMEHTa. AA ONTpeAeAeHUs
CTeleHH BAUSIHMSA BO3MYUIAIOUIHUX CHA, BOZHHMKAIOUIWX IIpH padbore
TypOoarperara, Ha 3HaYeHHe aMIAHTYABl BUOPAHH (PYHAGMEHTA CAe-
AYyeT BBIIIOAHHUTH IJHKA U3MepPeHUH IIpu paboTe arperaTta B pa3sAHYHBIX
paboyux pe’KuMax.

ITHU U3MEPeHNss HEOOXOANMO BEIIOAHSTE IIPH HYA€BOM HArpys-
KE€ C HOMHHAABHBIM BO30Y)KAEHMEM Ha 'eHepaTope U 1Py Harpyskax
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Pnc. 1. Tunosas opma ana snbponccrenosanns GyHAaMeHTOB TypOoarperatos moignocTbio 300 MBr:
1-7 — CcOOTBETCTBYIOILME nOpLWAHUKA TypOwnL; B-12 — dywpamenT sbnuan nogumnuuxos; 13-56 — ¢pyrnament Typboarperara;
B — sepmmxanthas, I — nonepeuxasi, O — ocesan subpauus

41!
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25; 50; 75 1 100% ars onpepeseHuss BAMSIHUS H3MEHEHHsI Harpy3KH Ha
BUOpanuIo GyHAAMEHTA U OUIEHKH KauecTBa padoTe! arperara.

3.4.4. Arst onipepAeAeHUs1 PE30OHAHCHBIX 30H PYHAAMEHTa M3Me-
peHust BHOpaLMH AOMKHBI IPOU3BOAUTHCS IIPHU paboTe Typboarpera-
Ta Ha XOAOCTOM XOAY IIPH PA3AUYHOM 4yacToTe Bpamenud (ot 900 Ao
3000 06/mun) yepes kaxxasie 200-300 06/ MuH.

Ha ocHOBaHHU MOAYYEHHBIX MATEPHAAOB CTPOATCH 'paddriKi aM-
DAMTYAHO-YACTOTHLIX XapPaKTEePHCTUK Pa3AMYHLIX TOYeK PyHAAMEH-
Ta U OIIPEAEASIOTCST YaCTOTH COOCTBEHHLIX KOAeDaHUH ero dAeMeH-
TOB. HacTora cOOCTBEHHNX KOAeDAHUM YTOUHSAETCS NYyTEM ee
H3MEeDEeHUS IIPH OCTAHOBAEHHOM arperarte. CrobopHkIe KOAeDAHUSA
3AeMeHTa PyHAaMeHTA BO30YKAQIOTCSA YAAPHOH HAarpy3KoH M 3amH-
CRIBARIOTCH HA HACHKY OCHMAAOrpada.

Ha puc. 2 npusepeHa B KaiecTBe NNpUMepa aMIAUTYAHO-4aCTOT-
HadA XapaKTepPUCTUKA OAHOH U3 paM G YHAAMEHTA HOA TYPOHHY MOIL-
HoCThIO 200 MBT. [ToaBeMHl ("1IMKH ) rpadMKa HOKA3BIBAIOT IPOXOXK-
AeHHEe arperata dYepe3 PpPEe30HaHC ¢ COOTBETCTBYIOU[UMMH

COOCTBE@HHBIMM 4YaCTOTAMU.,

30

X S

£ a0 ,

] ) |

% x\——/

g % K\ »

c

- ~ "
000 4200 oD 0 2000 2250 250D 270 000 3 offrum

Puc. 2. AMNAUTYAHO-YACTOTHAR XapaKTepucTHKa purenst QyHaaMeHTa

3.4.5. BeisBAeHHE OTPHEIBA (DYHAGMEHTHOM NAKMTHI, OCArabAeHHSA
KpeNAeHHs] aHKEPHBIX OOATOB, ITOSABACHMS TPEllUH B QyHAAMEHTE U
3a30POB 10 ONMOPHOM MTOBEPXHOCTU KOPITYCOB MOAIUMITHHUKOB OCyUe-
CTBASIETCS C IIOMOLIBIO KOHTYPHEIX XapaKTePHUCTHK, HPEACTABASIIOLIMX
cOoOOH 3aBHCUMOCTE BUOPALINU OT PACIIOAOKEHHNA TOYEK U3MEepeHus
Ha [TOBePXHOCTH ONOPHI, HUAHUHAPA (KOoplyca reHeparopa, PyHAAMEH-
T4 ¥ T.IL.).
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KOHTYpHAas XapaKTepUCTHKa [I03BOASIeT OIIPEAECAHMTh IPOCTPAH-
CTBEHHYIO (POPMY KOA€DaHMSI ONOPHOU CHCTEMEl arperara, YTo HC-
NOAB3YeTCS IIPH pa3paboTKe MepolPHUATHIM 110 YCTPAHEeHHUIO pe30HaH-
CHBIX SIBACHUH.

KOHTYpHAA XapaKTepUCTHKA CHUMAaeTCst IPU OAHOM AHOO He-
CKOABKHX YCTAHOBUBILMXCS PEXXKMMaX arperaToB, 0ObIYHO HOA HAarpy3-
KOou. lIpeABaprUTEALHO COCTABAAESTCS CXeMa PACIIOAOKEHUS ToudeK
n3MepeHus. B Ka)KAOM TOUKE NPOM3BOAITCS M3MEPEHMA aMIIAUTYA W
ha3bl OPHEHTHUPOBAHHEIX B MPOCTPAHCTBE KOMIIOHEHTOB BUOpAIUH.
Ha puc. 3. npeacTaBAeHE IIpocTeilasi CXxeMa PacCllOAOKEeHUs TOYEK
H3MepeHMsT M KOHTYDHAasi XapakKTepHCTHKa BHOpauuu Oonopsl, a Ha
PHC. 4 — HEKOTOpPhIE CAYYaH CHHUXEHHUS JKeCTKOCTH OIOP, BHISIBACH-
HpI€ C TIOMOUILIO KOHTYPHEIX X3 paKTePHUCTHK.

3.4.6. Arst yCTAaHOBAEHUS AepeKTa KOHCTPYKLMHU MAY UHAUBUAY-
AABHBIX OCOOEHHOCTEH MCCAEAYeMOro arperara 4 ero yHaaMeHTa
COIIOCTABASIeTCsE paboTa HeCKOABKHX OAHOTHUIHEBIX arperatoB M HUX

hyHAAMEHTOB.

2A MRM

\po 180 B0 B0 0 8D 120 480 P

Puc. 3. KOHTYpHas xapaxrepucruka subpauun onopbi:
1-3 — kopyC nonWMNHUKa; 4 — (yHAAMEHTHAR pama; 5 — byHnamenT,
2A — nBoitHas aMnauTyaa; @° — dasa konedaHui



S i VR
n | ‘

a

0)

Puc. 4. CHuxeHue XeCTKOCTU onop:
a — fpy "oNPOKUALIBAHMK™ KOPAYCa NOAWKWNHKKE; 6 — BCReaCTBME OTPLIBA ONOPHON
NOBEPXHOCTH N0/ ACHCTBHEM DPEAKTHBHOMO MOMEHTa CTaTopa; B ~ npy AedopMaun
OnopHOW NOBEPXHOCTY; & — 3a30p; F — cHna; @ — Hanpasnewue BPatLeHus

3.5. AAql OleHKH BAMSHUS QyHAAMEHTa Ha YPOBEHb KOAeOaHUK
SAEMEHTOB CcTaropa Typboarperata peKOMeHAYeTCHA NOAB30BATHCS
COOTHOLIEHUSIMU MEXAY KOAcOAHUAMH ONIOPH! arperara (A ) 1 Hecy-

IIero ee SAeMeHTa (PyHAAMEeHTa {Aq:)‘
B TabA. 2 npUBeAEHE] Pe3YALTATH aHAAN3A 3TUX COOTHOMIEHUN

o 12 rypboarperaram K-300-240 + TBB-320-2 u 12 ryp6oarperaram
K-300-240 + TT'B-300. Koadpunuenrsr K (K = A / A,) uMeroT pas-
HEIe 3HAYEHUS AAST PA3HBIX OIIOP, YTO XapaKTepu3yeT PasHyIO AUHA-
MHYECKVIO MOAATAHBOCTE HOCAeAHHUX. CylieCTBeHHAas pasHUUa 3TUX
KO3PIPHUIHEHTOB AASL OAHUX M TEX JKe OIIOP OAHOTUNHEIX Typboarpe-
raToB OO'BACHAETCS PABHBIM KaYeCTBOM H3rOTOBACHUSA (PYHAAMEHTORB
M MOHTa>Xa OIIOPHBIX KOHCTPYKI M.

[TpepeABHEBIM AASL HEKOTOPERIX TypOoarperaToB ssBASETCS 3HAvMe-
HHue K < 1, yro He HabAr0AaeTCa Yy 6OABIIMHCTBA TypOoarperaros, Io-
CKOABKY cpeanue 3HaueHus K = 1+10. ConocraBaeHue koadpduny-
eHTOB K ¢ OTHOmIeHWeM AHMHAMMYEeCKHX ITOAATAMBOCTEH ONOp a_ U
dYHASMEHTOB &, II0KA3bIBAET, YTO OTHOIICHHE AMHAMUYECKUX [TOAQT-
AUBOCTEH B OOABHIMHCTBE CAYUYaeB HaXOASATCSI BHYTPH HHTEPBaAA 3Ha-
yeHUHM KoadhdununeHTOB K AAsT AQHHOM OIMOPHI.

Koaddunueats: K npuMeHMMEI AASL OIIEHKH AHHAMUYECKOro CO-
CTOSSHYSI KOHKPETHOH OIMOPh!I TUNIOBOro Typoarperara u Hecyuero
ee JAeMeHTa PyHAAMEHTA.

HeyaoBAeTBOPUTEALHOE COCTOSTHME KOHKPETHOrO HECYIEro 3ae-
MEHTa DYHAAMEHTa MOXXeT ORITh KOHCTAaTUPOBAHO B CAyYae Cylle-



Tabauua 2
CooTHOIIeHnEe MEXXAY KOAeOaHuAMY OXIOD NOAIINIIHUKOB

U 9AeMeHTOB pyBAaMenTa Typ6oarperatos 300 MBr (K=A_/ A )

CooTHoweHue amnnmyn Homep nogummm
33808 | CXMX NORATNABOCTEH

3NEMEHTOB
TypboarperaTos

e | Al halue) | 1. m mmmm E
Anl Ag (M) 085 | 091 078 | 168 | 083 1,62 0,83

300 | 230 | 250 | 240 |20 [ 360 | 455 | 45 | 20| 1
ez e [ [0 — | — |28 [a68 [27 | a0 o 74 [ [
mmmm TG
00 [ 10| 190 {029 | 050 | 250 ] 055 | 250 | 200 | 200 | 085 |0 | 10

e Tre T o ] o] o] s L e Lo L1 L
454

an/ ag 266 445 322 820 5,20 3.80 3,70 173 1100 | 3,70 {1 2,00 | 3,10 { 6,23

e
Mpumeyvanue. As, Ag W an, 8y — COOTBEYCTBEHHO aMnNuTyabt konedanuu n abConioTHLIE gnHaMu4eck1e NOZATIMBOCTY OMOP NOALUMN-
HUKOB ¥ HECYLLMX 3nemMeHTOB (yHpaMeHTa, B u 1 — cooTBETCTBEHHO BepTUKanbHbLIe ¥ nonepedHLe Konebatus.

M i

4



15

cTeeHHOro (Hanpumep, 6oaee ueM 509%) cHr>XKeHust K 10 OTHOLIEHHIO
K CpeAHeMY YPOBHIO.

B TabA. 3 npuBeAeHEBl OCpeAHeHHbIe 3HAYeHUs KO3 DHALHUEHTOB
BHOpanuit AAst QYHAAMEHTOB COBpeMeHHBIX MOUIHBIX TypOoarpera-
TOB, HOAYYEeHHBIE Ha OCHOBE UCIILITAHUN PyHAAMEHTOB Typoun AM3
u XTI'3 montHocthsio 200 1 300 MBT.

Tabauua 3

OcpepHeHHbIe 3HaAYCHNA KOG DMIUHEHTOB BHOpayHn
AAA ODYHAAMEHTOB COBPEMEHHBIX MOIHBIX TYpOOoarperaTos,
NOAYYEHHbIE Ha OCHOBE HCIBITAHMHA PYHAAMEHTOB
'rypﬁmi AM3 u XTI'3 MOIHOCTBIO 200 m 300 MBT

Koacbdmunem BubpaLui cﬁopuux ¢yH.qa~|eHToa Typﬁoarperaroa
MOUIHOCTLI0 200-300 MBr (K)

JNeMEHT Dambt Yien amuemoa CepeanHa aucoTs — MpoponsHan
Namb! KONOHHb! barnka

BN |MpjB|NjMp{B N iMpjB N |Mp
[NonepeyiHbie 17 25 125 120 08*11,7 |18 15 120
[1-0bpasHbie pambl

fMonepeuHbie 25 130 {30 2,0
[-06pasHble pamb! |

CO CABOEHHbIMM

CTORKaMU |

Hesamxuyioiepa- 120 115 135 135 115 {20 | — 15150
Mbl {De3 cToek)

* 3Hauenue K = 0,8 B cepeinHe CToeK Nony4eHo B YAANGHUN OT NOALIMIHUKA, ODLSACHRETCR
rMBKOCTLIO CTOEK W Ha OLEHKY ANHAMU4ECKOH HAAeXHOCTH (PYHAaMEHTa He BNUserT.

[pumevanua: 1. [peaBaputenbHble 3HaYeHus K03 OUUMEHTOB NOANEXAT YTOMHEHHIO NO
Mepe HaKoNNeHUs AaHHbIX ana Bonee MowHLIX Typboarperaros. — 2 8, 11, fp — co-
OTBETCTBEHHO BEPTHKarnbHOe, nonepeyxoe U npononbuoe HanpaeneHus.

el ey . L i sl LEmm L L

Kosdpdunnenrel Bubpaiuu AudppepeHIIHIPOBAHE] 10 KOHCTPYK-
TUBHEIM dAeMeHTaM PyHAAMEHTA.

Anst obecrieyeHUsT HOPMAABHEBIX YCAOBHH 3KCHAyaTallMM AOCTA-
TOYHO, YTOOLI AMIIAUTYABI FOPU30HTAABHBIX M BePTUKAABHEIX BHOpa-
UK OAAOK U MAHUT BEepXHero CTpoeHus PyHAaMeHTa AN arperaTos C
yactoToy Bpamenus 3000 o6/MuH He npeBbIIand 15 MKM B 30HAX
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OMUPAHHA NOANIUITHHKOB M 25 MKM BHE 30H O PaHHA NOAUIHITHUKOB.
AAsi noOpQrperaTHLIX KOHCTPYKIIMHM ¢ arperatamMu Ha 1500 06/MuH 3TH
IHAYEHHA YABAUBAFOTCHL.

3.6. Korcrpykiuust dyHAAMEHTOB ACAYKHA YAOBACTBOPATE TPEHO-
BaHUAM [6] HCXOASI U3 BO3ZMOKHOCTH IpeOhIBAHUSI IepCOHAAA Ha Bep-

XHeM CTpoeHuHu pyHAaMeHTa MeHee | 4 B TedeHHe pabovyero AHA.

B TabA. 4 npuBeAEHE! AOTYCTHMEIE 3HAYEeHHs NapaMeTPOB BHO-
PAUMHA HA NOCTOAHHBIX paboduxX MeCcTaX B HIPOU3ROACTBEHHEIX IOMe-
[eHUSIX IIPY HeNpepBEIBHOM BO3A€HCTBHMM B TedyeHUe paboyero AHs
(8 4}, ycranosaenukbie [6]. [Ipu NpoAOAKHUTEABHOCTH BO3ACHCTBHUSA
BuOpaniuy MeHee 1 4 AOMyCTHMBIE 3HaYEHM lTapaMeTPOB BUOpanuu
CAEAYEeT YBEAMYMBATEL B 3 pasa.

Tabauua 4

CaHuTapH»sIe HOPMBI IO OrpaHMYeHHI0 BHOpanvy
padoumx MecCT

Sl i i, —

AMnismYyaa {fmKo- CpegHexsafipaTMueckoe sHaueHue

s o ob. | acrora, | 208 e _Mbpockopocta
KaXx) 4aCTOTh! OKTABHBLIX ry nerzememeﬂna P T b
NONOC. l‘u PMOHUYECKUX MM/ O'I:HOCHTBﬂbHO
KOREeOaHUS, MM 510 mmic
2 (o7 1,4 fo 2,8 ek ) 14 3,11 n2 | 17
16 2,22
2,0 1,28
b 25 0,73
e 2,8 061
4(ce.280568K0) | 32 0,44 )
4,0 0,28
5.0 0,16
- 5,6 0,13 1
8(ce.56001128kn) | 63 0,09 o
8,0 0,056
10,0 0,045
e . 11'2 0'041 _— U
16 (c8. 11,200 22, 4Bxn.) | 12,5 0,036
16,0 0,028
20,0 0,0225

224 0,020
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OkoHuyanrue mabauun! 4

Amnnntyga (muko- | CpeaHexaappamueckoe HaveHue
(ko i 5008 | Vacros, || VS e
KaX) HaCTOTbL! OKTABHKIX 1 rADMOHYECKHX AB OTHOCUTENBHO
nonoc, fy KONeGaHUsX. MM Mwc 510 mmic
31,5 (ca. 224 po 450 BKm){ 25,0 0,018 2 92
31,5 0,014
40,0 0,0113
-~ 45,0 0,0102 o L
63 (cB. 45 no 90 BKn.) 50,0 2 92

63,0
80,0
90,0

3.7. AAst OrpaHUMYEeHUs BAMSHUSA PYHAGMEHTAa Ha YPOBeHb BUbOpa-
nuu rypboarperara npeAyCMOTPEHEl IPeAeABHEIE AOITYCKH AedopMma-
UM U KPYYEHHS pUreasey nonepeyHslx paM QPyHAaMeHTa.

3a YeThIpeXASTHUUN (MEXXPEMOHTHHIN] [IEPHOA 3KCIAyaTalu
OTHOCHTEABLHBIN OPOrud (OTHOLIEHHE CTPEeARl NIporuba K AAMHE HAH-
ThI) He AOAKeH npessluaTts 0,0001 npu paune Typboarperara Ao 40 M
1 0,00015 npu pAanHe ero 60-80 M. Ilpu npoMeXXyTOYHRIX 3HaYEHHSIX
AAUHE] TypOoarperaTta (40-60 M) AONyCTUMBIM OTHOCHTEABHEIN NPO-
'nd HaXOAUTCS HHTEPIIOASILIHEH.

Aedopmanuu KpydyeHUsI pUureae 1op onopaMu pOTOPOB BEICO-
KOTO ¥ CPEAHEro AGBACHUS, BRI3LIBAEMbI€ TEIIAOBEIMH NepeMelleH -
IMU TYPOKMHEL, He AOAKHBI Opeseimars +0,0 MM/ M.

3.8. I1pu npoerTHpOBaHUU (PYHAAMEHTOB I10A BCIIOMOT'aTEABLHOE
000PYAOBAHHE CACAYET PYKOBOACTBOBATHCSA OOUIMMHU MHCTPYKITUSIMU
u {7].

B TabA. 5 npeacTaBAeHbI IpeAeAbHBIE 3HAYEHUS AMIAHTYA KOAE-
OaHHH (PYHAGMEHTOB BCIIOMOraTeABHOro 00OpYAOBaHHS, METOANKA
NpOBeAEHUA 0OCACAOBAHHUA AUHAMUYECKOT'O COCTOSIHUS KOTOPLIX Ta
xKe, 4TO ¥ PpyHAaMeHTOB TypOoarperaTos. F3-3a MaAbIX rabapuTHBIX
pasmepoB 1 O0OAee HPOCTOM KOHCTPYKIUMHM, OTCYTCTBUSA psipa PakTo-
POB, BEI3KIBAOIUX ACIIOAHUTEABHBIE AMHAMHYECKHE HAarpy3Kky (MeHb-
Iee YHUCAO ONOP arperara, OTCYTCTBHE ra30AMHAMHYECKOI'0 BO3ACKH-
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CTBHS M T.A.}, 10 CPaBHEHHIO ¢ PyHAAMeHTaMH TypboarperaTtos Apo-
BeAeHME M3MepeHuy BubOpanun PyHAAMEeHTOB BCIIOMOraTeABHOTO
0DOpYAOBaHHsI MEHee TPYAOEMKO, & HaAMYMe HOPMATHBHBIX 3HAaue-
HHUHM KOAeOaHMI (PyHAAMeHTa (CM. TabA. 5) peraeT OLleHKY AMHAMH-
4YEeCKOT'0 COCTOSTHUA PYHAAMEHTOB BCIIOMOraTeABHOI'0 000PYAOBaHUSA
MeHee CAOKHOHN M Goaee AOCTOBEDHOM.,

Tabauya 5
IIpepAeAbHO ACNTYCTHMAA aMIIANTYAQ KOAeOaHui pyHAAMEHTA,
YCTaHaBAHBaeMas 3aAaHueM HA NPOEKTUPOBaAHUE

MauwmHb! l fipeaensHo AOMYCTMMAA aMnnuTYAa konebanui A, Mm

pa—c T

Ce IOLMMUCH YACTAM
npupqa:é? mrlg':; auy e:?a a Oﬁ?MHH: | TOpM30OHTaNbHbIX BEPTUKANBbHbIX
meHee 500 0,2 0,15
cs. 500 no 750 skn. Cs. 0,2 no 0,15 sxn. Ce. 0,15 no 0,1 Bkn.
cB. 750 go 1000 sxn. Cs. 0,15 go 0,1 Bkn. Cs. 0,1 no 0,06 skn.
cs. 1000 no 1500 sxn. Cs. 0,1 ao 0,05 Bkn. Cs. 0,06
- ce. 1500 | Cs. 0,05 ) ~—
sy | 44 6358 spuouor | o o
mexee 200 0,25 0,15
¢s. 200 go 400 sxn. Cs. 0,25 no 0,15 sxn. Cs. 0,15 po 0,1 skn.
os. 400 no 600 skn. Cs. 0,15 go 0,1 BKn. Cs. 0,1 no 0,05 skn.
____CB. GO_Q_ ~ Ce.0,1 Cs. 0,05
[1pabuniv KOHYCHbIE ¥ LUIHEKOBbLIE 03 B
ﬂpoﬁu;ﬁu MORIOTKOBbIE Kak [1A MawiuH ¢ BpalLioummucs q;a_cmmu .
Ky3HEuHbIe MOnoTL! - 1.2(08%
[peccy! o 025

0,5 wni no TOCT 12.1.012-90 (npn Eacnanomenuu
Ha (yHaameHTax pabouux mecr)

MenbHub! 0,1
* [lpu go3BegeHuu (pyHAAMEHTOB Ha BCeX BOAOHACHILIEHHbIX NECKax, 8 Taioke Ha MENKUX 1
NbiNeBaThix MANOBABNHLIX ¥ BRAXHLIX NECKAX.
* CpepHeKBagpaTUYECKOe 3HaYEHKe aMNIuTyaL! KonebaHui.
Mpumeyanus: 1. [Ina nPOMEXYTOUHBIX 3HAYEHUA HACTOThI BRALLEHUA NPEAENbHO SONYCTH-
ManA amnnMTYAa onpeenseTcs HTepnonsauven.

2. [Ina maumy ¢ Yacrotou spailenus 200 06/MuH 1 MeHee npy BeICoTE (PyHAAMER-
T0B bonee 5 m npeaensHO gonycTMan amMnnuTyaa yeenuwuusaetcs Ha 20%.

e —_———— T T A, e T A ppr———— ——— =

$OpMOBOMHBIe MALLKHDY
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4. OCOBEHHOCTU OBCAEAOBAHUA AUHAMUMYECKOIO
COCTOAHUA CTPOUTEAbHbLIX KOHCTPYKLINMA

4.1. IKCnAyaTalHMOHHBIE AMHAMHYECKHE HAarPy3KHU CTPOUTEABHBIX
KOHCTPYKIMH 'AGBHOI'0O KOPNycad A€KTPOCTaHIHH, B KOTOPOM pa3Me-
IIIeHO OCHOBHOE M BCIIOMOraTreAbHOe O00OpPYAOBaHNE, KaK IIPAaBHAO,
HeBeAVKHM, U BBI3hIBaeMEIe UMM HAIIPSDKEeHUA B JAeMEHTAaX KOHCTPYK-
HUHA 3HAYNTEeABHO MeHbIIe HANPSAXKeHUH OT CTaTUYeCKOH Harpy3KH.

AONyCTUMBIN YPOBEHb BUOPALIMH 3TUX KOHCTPYKIUHN OIIPEAEAs -
eTcs He TOABKO HeOOX0AMMOCTHIO ODecneueH1s HeCcyuen ClIocoOHO-
CTH KOHCTPYKIHH IIpM COBMECTHOM AHCTBUH CTATHYECKMX U AMHA-
MUYECKHUX HATrpPY30K, HO U nNpeAeAaMH, KOTOpPhie HCKAKYAKOT
BO3MOYXHOCTh BPEAHOrO BAUSTHHS Ha AJOAEU M TEXHOAOTNYEeCKHUH ITPO-

1jecc.
KoAHMYeCcTBEHHEIE XaPAKTEePUCTHKH AONTYCTUMOTO YPOBHS KOAE-

OaHUM AL IPOMBIIIACHHBIX COOPY>KEHHMH OPHU AeUCTBUH KOoAeOaHUA
Ha AIOAEH B TSIOKEABIX IIPOH3BOACTBEHHEBIX YCAOBUAX IPHBEACHEI B

TabA. b.
Tabauua 6

XapaKkTepHuCTHKN BO3ACHCTBHA KOAeOaHHUI HA AIOAEH
B 3aBHCHMOCTH OT CKOPOCTH M YCKOPEHHA rapMOHHYEeCKHX
KOA€0aHHMH C AMNAHTYAOH! He ODoAee 1 MM

[peaenbHoe yokopeHue koneba- | MpeaensHan ckopocTb oneba-

o o | Vo () o | i . ] 99

“HeougyTums 0 016

Cnabo outyTimbl 40 0,64

XOpOLIO OLYTUMb 125 2

CHnbHO OLLYTUMbI {MELLaN0T) 400 6.4

BpEAHPl NPY ANUTENLHOM 1000 16
BO3QeNCTBUM

Be3ycrioBHO BpeaHb! Cs. 1990_ Cs. 16

e el bl

Mpumeyanue.
A=016v/n=0025w/n?, (3)
rge A — amMnnuTysia unu pasmax konebaHun, Mm;
V — CKOpOCTb Konebarun, Mm/c;
W — ycKkopeHue konebatmnin, Mm/c?;
n — yacrora konebanuu, 'y,
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KauvecTBeHHBIC OII€HKY XapakTepad BO3AEHCTBUA KoAeDaHUM Ha
AIOALH, NPUBEAeHHBIE B TAOA. 0, MOryT OBITE HCTIOAB3OBAHBI AAA AKO-
OBIX COOPYREHUH U YCAOBUM.

4.2. Ilepea HayaAOM u3Mepesnsa BUOPAIUM CTPOUTEABHBIX KOH-
CTPYKIMH B LIEASIX ONIPEASAEHUS AMHAaMAYECKOr0 COCTOSIHMS HeOOX0-

AMMO IIOAYYMTH CBEACHMSI, XapaKTEPU3YIOLIHe PaCYeTHYIO CXeMy KOH-

CTPYKUMH:
THII KOHCTPYKIIMH;
pa3Mephl HPOAESTOB ¥ NONEPEeYHELIX CEYEeHUH;

KOHCTPYKIIMH Y3A0B COCAVUHEHUN DAEMEHTOB,;

KOHCTPYKLMHU SAEMEHTOB, HOCTOSHHO AOIMOAHSIOMIUX HECYHHe
KOHCTPYKUuH (6eTOHHas NOATOTOBKA IOA NOAR! Y TIP.);

PACTIPEASASHES MACC KOHCTPYKIMH ¥ NPHCOCAYBEeHHLIX K Hel
KOHCTPYKIIUY,;

APYTHEe KOHCTPYKTHUBHBIE XaPAKTEPUCTUKY, BAUSION[UE Ha JKeC-
TKOCTBH ¥ MaCCY KOHCTPYKIIUY,

X3apPaKTepUCTUKH HPUAEraronero K CTpOATEABHBIM KOHCTPYKII M-
aM OOOPYAOBAHUA C AMHAMHYESCKUMH HArpy3KaMH: YPOBeHEL BUOpa-
UMY Ha MOAUIMIIHHMKAX, [IpeobAdparoivie HanpasAeHUuss BHOpaLuu,
CHOEKTP BO3MVYIlaeMblX KOoAeOaHUM, COCTOSAHUE NPEeAYCMOTPEHHEBIX
IIPOEKTOM AeOPMALMOHHBIX (RHTHBHOPANUMOHHEIX) IIBOB IO IIepU-
MeTPY ACHCTBYIOIEro 0O0PYAOBAHUSA, HRAKYYIE HE IPEAYCMOTPEHHEBIX
IIPOEKTOM JKECTKHUX CBA3EH MeXAY KAPKAaCaMH TE€XHOAOTHUYECKOro
000PYAOBAHMA X CTPOUTEABHRIMY KOHCTPYKIIUAMHY U T.A.

4.3. Ars BEIOOpa TOYEK ¥ HallpaBAeHUSI BHOPALMU PEKOMEHAYeT-
CAA CAEAYIONasi CXeMa M3MEepeHUH.

4.3.1. BHaYaAe peruCTpupyroTca KoAeDaHWs IIPpH KaKOM-TO orpe-
ACAHHOM (IO BO3MOJXXHOCTH Hanboaee THIIMYHOM) AMHAMUYECKOM
BO3AEHMCTBUH, KOTOPBIe O0becneyuBaroT BeISBACHHE POPMEI KoAaeba-
HUH KOHCTPYKIHUH U CIIEKTPa YaCTOT KOAeDaHMH.

4.3.2. B peayAbTaTe BRHIIOAHEHHS HEPBOIO 3Tala U3MEepPeHUH CAe-
AYET BRIAGAMTH TOYKU ¥ HAaNlPaBAEHHUS PerucTpanuy BUOpamyi, Hau-
GoAee XapaKTEPHEBIE AN AAHHOIO AMHAMHUYECKOro npouecca.

4.3.3. YcTaHOBUB IPUOOPEI B 3TUX XaPAKTePHEIX TOYKAX, MOXKHO
IIOAYYHUTH 3aBUCHUMOCTH U3MeEpPsieMbIX [1apaMeTpOB (AMIAUTYAERI, Yac-
TOTH M T.A.) OT PE’KUMOB MUCTOYHHNKOB BUOPAILUH (IIPH 3TOM CMHXPOH-
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HO PErHCTPHPYETCS YPOBEeHb BUOpAIlHM Ha €€ HCTOYHHUKE M HUCIIOAD-
3yeTcss BUOpOAATYMK Ha MCTOYHHKE BUOpalny B KauecTBe 6a30BOro).

4.3.4, B XxauyecTBe XapakTePHLIX TOYEK Ha CTPONUTEABHEIX KOHCT-
PYKUHAX SIAEKTPOCTAHIIMH IPDUHUMAIOTCS: CEPEAMHE] TPOAETOB HECY-
X GAAOK, NAHUT HEPEKPHITHA, (PEPM ITOKPBITHUS U T.A., Y3AK COEAU-
HEeHHM 3THX 3AeMEHTOB, CEPEANHEB! BhICOT KOAOHH, CTOEK H 30HBI
CONPSIKEHMH 3THX 3AEMEHTOB C IlepeKpPhITHEM, IOAOM, IOKPHITHEM.

4.3.5. IIpu6GOpHE YCTaHABAMBAIOTCA HEIIOCPEACTBEHHO Ha HECY-
IHe MOBEPXHOCTH 3AEMEHTOB (B J)KeAe300eTOHHBIX 3AeMEHTaxX B 30-
HaX perucrpanuy KoreOaHUM IUTYKATYyPHEIR CAOK OTOUBaeTCs ).

4.3.6. B AoonmoAHeHHMe K u3MepeHMAM BUOpALMU IPH (PaKTHYEeC-
KHX peXuMax paboThl AAHHBIX KOHCTPDYKUMH, ONPEACASIOLINXCS yC-
AOBUSIMH HUX 3KCHAYATAllMU, PEKOMEHAYETCSI peruCTpUpoOBaThH napa-
MeTpbl BUOpaniud CTPOHUTEABHEIX KOHCTPYKIIMH HNPU U3MeHEeHUH
CTYNEeHSAMH Pe>XXHUMOB MCTOYHUKOB BHOpAUUH (II0 COTAQCOBAHHIO CO

CAY>KOOH 3KCrIAyaTallMy).

4.3.7. Bkaaa B BUOPAIIMIO CTPOUTEABHEIX KOHCTPYKUUIA HECKOABR-
KUX €€ HCTOYHHKOB OIIPEAEASIeTCS NYyTeM UX IIO0YEPEAHOIO0 OTKAXO-
YeHUST HAH BKAXOYEHUS.

4.4. IaMmepeHHe OCHOBHOIO TOHA CBOOOAHEIX 3aTyXaloIINX KOAe-
OaHHUH 3AEMEeHTOB CTPOHTEABHBIX KOHCTPYKIIMU CACAYET BHIIIOAHATH
B IIPOAETAX HEeCYUIHMX 3AeMeHTOB. Y CTAaHOBAEHHE YaCTOT CBOOOAHEBIX
(COOCTBEHHEIX) KOA€OaHU HeO0OX0AUMO IIPM HAAMYNH Pe30HAHCHBIX
SIBACHHH (IIpH COBHAACHUH 4acTOT COOCTBeHHBIX KOAeOaHHM KOHCT-
PYKIIMH C BRIHY>)KACHHBIMUA KOAeOaHNSIMH OT UCTOYHHUKOB BUBpaLInH).

CBoDOoAHRIe 3aTyXamluue KoaebaHUs BO3DYXAQIOTCH YAAPOM
yepes AepPeBSHHYIO IPOKASAKY TOAIUIHHOHN 3-4 CM O KOHCTPYKUHH B
CpeAHel YacTH ee NpoAeTa. CHuaa yaapa AOAKHA oDecneynTs B HaYaAb-
HEIX 2-3 nepuopaX KoaeOaHMM 3HaUeHUsT aMIAUTYA IepeMelleHUN
KOHCTPYKIMM HEe MeHbllIeé MAKCHUMaABHO AONYCTUMBIX TEXHOAOTUH
NPOU3BOACTBA H CAHUTAPHO-TUrHeHUYECKHMMH OrPaHUYEHMSIMH.

[Ipuaeraroniee K CTPOUTEABHEIM KOHCTPYKIIUSIM 000pPYAOBaHME
BO BpeMsi u3MepeHUM CBOOOAHBIX KOACOAHHU AOAXKHO OBLITH ITO BO3-
MO>XHOCTH ITOAHOCTBIO MAM YACTHUYHO OTKAIOYEHO.

Pe30HaHCHEIE 30HBI 3AE€MEHTOB CTPOHTEABHLIX KOHCTPYKIINH
MOJXHO YCTaHOBHUTH IIDH BKAOUEHUH UAH OTKAIOUEHHH ITPUAeTraroue-
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ro 00OpPyAOBAHUA O XAPAKTEPHEIM BCIIACCKAM AMIAUTYA Ha rpadm-
K€ aMIIAUTYAHO-YaCTOTHOH XapaKTepPHCTUKH, NOCTPOEHHOM 110 pe-
3YABTATaM M3IMEpPeHUU BRUOpalMU KOHCTPYRUMHN nupu Habope (cHpo-
ce) HOMHMHAABHOH YaCTOTHI BpanieHUus 000pyAOBaHU.

4.5. B caydae ecA K KOAeGaHUAM IMIPOMEBEIIIACHHOTIO 3AaHUA He
NPEeABABASIOTCH TPEOOBAHUS, ONIPCACATEMbIe CAHUTAPHEIMH HOpaAMU
HAM TEXHOAOTHEN NPOU3BOACTBEHHEIX NPOLIECCOB, TO NOMUMO Tpebo-
BaHHUM 10 OPraHHYEHMIO KOAeDAHUU N0 HEeCYIeH CIIOCOOHOCTH AOA-
JKHEI NPEeABSIBAATECA TPeOOBaHUS N0 OrPaHUYEeHUIO AMHAMHYECKHX
nporu6os. B TabA. 7 AQHBI PEKOMEHAAIMHU IO O PAHUYCHHUIO AMHAMMU-
YeCKOro nporunba KOHCTPYKNUH NOKPBITHN NPOMBIIUACHHBIX 3A3HHH.

Tabauua 7

AMIOANTYABI KOACOAHHHA KOHCTPYKIVH NOKPHITHS,
COOTBETCTRYIOIIME MPEAEABHO AOIIYCTUMOMY NPOTHOY

l—,

AM-nq;IETyna MM , Yacrtora, iy ﬁunmrma, M;ul
BT 10 Y
2,5 15 0,067
1,111 20 0,05
0,625 25 0,04
04 50 0,02
0,278 75 0,013
8 _ - 0,156 0 100 - 0,01
Mpumevaiiue. [Ins nPOMEXYTOSHLIX 3HAYSHUM YACTOT KonebaHni amnanTyast onpenens-
10TCA N0 GopMynam:

A =10/ n? — pnavacror konebanuit or 1 1o 10 My Bkn.;
A = 1/ n— anavacror xonebanun ¢8. 10 5o 100 Iy exn.
3nece A — aMinmrTyAa Konebanun KOHCTPYKUWM OT HOPMAnNbHOU Harpyaky, MM,

1 — 43CTOTa BLIHYKAEHHBIX KonebaHun, My,

J—

i o

[Tpu onleHKe NPOYHOCTH M BEIHOCAMBOCTH KOAeDaHUI KOHCTPYK-
UM MOJXHO CYHMTATE 0e301aCHERIMH, €CAll HANOOARBLIee AMHAMHYEC-
Koe nepemellieHHe OAAKM, NEPEKPBITHA U ADYTHX KOHCTPYKIHAH, CO-
BepHIIOMIUX KoAeDaHUsl, CBA3aHHBIe C H3rnboM, He HpeBwniaeT
1/50000 pauiHBI TpOAETA (38 BRIYETOM IIepeMeleHAd ee onop). B sToMm
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CAydae NPU NPOBEepKe Hecylel CIOCOOHOCTU KOHCTPYKIMU MOYKHO
He YYUTHIBATh AHHAMHUYECKHX HATPY30K AHAAOrMYHO, €CAH I10 Pe3yAb-
TATAM U3MePeHUN BRISCHUAOCS, YTO AASI KOAOHH U CTEH 3AaHUs, a Tak-
K€ CTOEK IIAOLIAAOK M DTAXKEPOK Pa3sHOCTE rOPU30HTAABHBIX AMHA-
MHUYECKHUX MepeMelneHUN HM)KHEro U BepXHero KOHIOB KOAOHHEI
(CTeHBI, CTOMKH) B [IpepeAax 3Taka He npesbimlaer 1/50000 suIcOTE
ITaXa, AMHAMHUYECKHEe HArpy3KH MOJKHO He YYMTHIBATH IIPH IIpoBep-
K& HeCcyuieM ClIoOCOOHOCTH 3TUX KOHCTPYKuuM. [Ipu 3TOoM KoAebanus
H3MEPSAIOTCA B TOY TOYKE KOHCTPYKIHUU, F'AE UX aMIIAKTYAS HauOGOAB-
1Iasi, H IPY TAKOM pPe>XXUMe UCTOYHHKA BROpAaLMH, IPU KOTOPOM BO3-
Oy»KAaI0TCA HanbOOAee HHTEHCHBHEIE KOAeOAHHS 3TOH KOHCTPYKLIHH,

5. USMEPUTEABHASA ATTMAPATYPA

5 1. Ilpn uccaepoBaHHMUM pAabOTHI KOHCTPYKIMHU PYHAAMEHTOB
IIPUMEHsIETCS H3MEePUTEABHAS aHIapaTypa, NO3BOASIOIAA U3MEPATE
AMIAUTYAR], (PA3EI M YACTOTHI COOCTBEHHBIX M BHIHYJKACHHEIX KOAe-
OaHuil, a TaK)Ke AePOopMaLHNH, ITO KOTOPRIM OIIpeAeAsieTCs HAIpsSKeH -
HOe COCTOSIHMEe KOHCTPYKIUH,

Haunboaee pacripocrpaHeHHOHM BUOpOM3IMEPUTEABHON alllIapaTy-
PO, KOTOPOH OCHAIISHBI COBPEMEHHEIE TEIIAOBLIE 3ACKTPOCTAHIIUH,
siBAsieTcA OAAQ@HCHPOBOYHBIX H3MepUuTeABHBIN npubop (BHII) koucr-
PYKOHHA JHEepropeMoHTa.

[IpuOOp NO3BOASET UBMEPATH YaCTOTL], AMIAMTYAH M (ha3bl KO-
rebaHuM, CKOPOCTH M YCKOPEHUSI AMHEeMHEIX KOMIIOHEHTOB KOAe-
6aTeABHOTI'O npolecca U HabarwaAaTe 3a ¢a3zor KoaebaHUM IO pa3-
BePHYTOH 3ammucH. IlpeapeAr: H3MepeHus napaMeTpoB BUOpauy B
AvanasaoHe 9actoT ot 15 Ao 200 I'y caepyionue: ABOUHAS AMOAUTY-
Aa Bubpockopocteu oT 0,5 Ao 3000 MM/ Cc 1 ABOMHAs1 BMIIAHTYAAQ BHO-
poyckopenuu oT 0,1 po 8 g. [lorpemiHocTs NpHu N3MEepEeHHUH aMIIAU-
TYABl CMEIIIeHUH B YKa3aHHLIX NIpejpeAax, OTHECEHHAs K BepXHEMY
IpeAeAy INKAAB 3KPaHa U CTpeAoYHOro npubopa, He Goree +£10%,
a B npeperax ot 10 po 400 MxM B AnanaszoHe 4actor oT 20 A0 55 I'n

He 6oaee =5%.
[TorpeniHocTh U3MepeHUss BUOPOCKOPOCTH ¥ BHOPOYCKOpPEeHUA

cocrasaszeTr £15%.
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AOCTOMHCTBOM NpHBOpa ABAIETCH BO3SMOXXHOCTD ONPEACACHUS
da3el KoAeOaHUU TOYEK BUOPHPYIOUIeH NOBEPXHOCTH, OAraropaps
qeMy MO)XHO YCTaHOBUTE (POpMY KoAaeDAHHH PYHAAMEHTOB.

[IpuGop uMeeT BRIXOA AAA MOAKAIOYEHUS K HIAEH(POBOMY OCHHA-
Aorpady AAsl 3alIMCH KOAeOATeABHOI'0 IPOliecca Ha NAeHKY UAK ByMma-
I'y, YTO Ba>XHO IIpH OIIPEAEACHMH 4acTOThl COOCTBEHHBIX KOACOaHUH.

5.2. Apyrum npubopomM, KOTOPHIA MOKET OBITH UCIIOAB3OBaH
CAYXK 0011 3KCIIAyaTauy QPyHAAMEeHTOB, ABASETCS NOPTATUBHBINA BHO-
pomeTp BIIM-1, umMeromtuit BCTpoeHHbIe (DUABTPBI HUXKHHAX YaCTOT C
rpaduYHbIMU yacroTamMu 25; 50 u 100 I'nt m puABTPEI BepXHHX 9aCTOT
¢ rpasuYHLIMHY vacToramMy J0 1 100 'y, YacToTHEI AAaa30H B3Me-
peHust napametTpos BuOpanuu ot 10 Ao 1000 I'u. AuanazoH usmepe-
HHs CpeAHero KBajppa rmyeckoro 3Hayenusi: Bubpockopoctu — ot 0,5
Ao 100 MM/ ¢, pasMaxa BubponepemenreHus — ot 2 A0 1000 mrm. Mac-

ca npubopa 2 kr.

5.3. Anst mamepeHu BUOpajui CTPOMTEABHBIX KOHCTPYXKLIHII Tpe-
Oyercs anmnaparypa, DO3BOAAIOINEA PeruCTPUPOBATE KOACBAHUS B
BoAaee WHPOKOM YaCTOTHOM axanasone — or 2 A0 1000 I'ny.

AO HACTOAHIErO BpEMEHU A U3MepeHuH BUOpaIi M B 3THX Yac-
TOTHBEIX AMAIla30HAX IUHPOKO MCHOAB30BAAHCE BUOPOAATUMKY THIA
H-001, sxoasuine B naMepHuTeAbHBIN KoMuaerkT K-001, cocrosiuuir uz
TPeX AATUYUKOB, PEryAsTOpa ¢ KOIPPUUHULHTAMU YBEANYECHUA U UH-
TeIPUPYIOUIMX FAABBAHOMETPOB. DTOT KOMIIAEKT PACCYHUTAH Ha pabo-
TY C OCHMAAOrPadOM, HO3BOASIOHIUM BECTH 3aNMCh Ha 6yMare ¥ BU-
3yaabHO HabAropaTh BHOpauuu. BubpoaaTYuK NO3BOASIET H3MEPATH
BUOpanuy C YaCTOTOM B npeaeaax oT 2 0 200 I'ty u aMuAnTyAO KOAe-
GaBUM A0 2 MM.

B Hacrosauee sBpeMs pa3padoTankl HoAee cOoBepleHHBIe TPHUDO-
PhI, I103BOALIOIYE OOAGe OlIePAaTUBHO pPErUCTPUPOBATH KOACOaHHUS
1 06pabaTkiBaTh IOAYYEHHYIO HH(POPMALINIO, HANNpUMep, BUOpousme-
PUTEABLHAS alINapaTypa AASI aBTOMATH3UPOBAHHOM CUCTEMBI KOHTPO-
Ast Ha Gase koMubtoTepa Tuna IBM PC AT, npepHa3sHaue HHOM KaK AAS
HelnpepsIBHOTO CTAIMOHAPHOrO, TAK M AASL IEPUOAMYLCKOTO onepa-
THBHOIO cOOpa HHPOPMAuuH, oOpaboTKY, aHaa3a U OLIeHKH YPOB-
Helt KoreBaHUN,

Annaparypa pa3paboraHa perMOHaAbBHBEIM Hay4YHO-ITPOHN3BOA-
CTBEHHBLIM L{eHTPOM BLIYHCAUTEABHOMN TexHuky  CrapTrexHo” (r. Exa-

TepunOypr).
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TexHuu4yeckue xapakTepHCTHKH

YacTOTHRIM AHAIA30H u3MepeHus, I'l ............... 0,7-200
Pa3max xoareDaHMH, MKM, Ha 4acroTe:
I ¢ PO TOPOPTOPO 20-1000
100 Ig............ e e treteerteereneraeeneraeraettarrseranes 5-200

Pafouuit AMaNasoH TeMIepaTypsl

B MeCTe yCTaHOBKH °C:
AQTUUKOB ....ovvvrnernernensans reeseearserseareresrenternsonins 0-80
ANMAPATYPEL «1vvvveveeeeeireniniireiens e iaeans 20-40

IlepeHOCHas1 CUCTeMa KOHTPOASA BBIIIOAHEeHA Ha Da3e mepeHoc-
HOIr'0 KOMIBIOTEPA ¥ OCHAeHa BUOPOAATYNKAMH C OBICTPOCHEMHEIM
MarHMTHBEIM KpenAeHneM. OneparuBHasd 0OpabOTKA pe3yALTaTOB U3-
MepeHHH HO3BOASIeT MOAYYUTE AMIAUTYAHO-YACTOTHHY CEKTD M Xa-
pakTep KPUBOM KOAeDaHHH B BUAE rpadpHueCcKOro Marepuana.

5.4. V13 MMnopTHOM annaparypsl HauboAee IIpueMAeMEl BUOpO-
MeTpH pupM "Kapa [llenk AI'" (I'epmaHusa) u "bproas ¥ Krep” (Aa-
HHs).

BubpousMepHuTeAbHAsI TEXHUKa AQHHBIX PHUPM HO3BOASIET ONpe-
AEASITH AMHAMUYECKOE COCTOsTHHE KaK PyHAaMEHTOB 000pYyAOBaHMS,
TaK ¥ [IPUAETaICHIHX CTPOUTEABHBLIX KOHCTPYKIAH.

6. OBPABOTKA 1 AHAAU3 MATEPUAAOB U3MEPEHI

6.1. MeTtoauka o6paboTKn MaTepHAaAOB U3MEPEHUMN 3aBUCUT OT
XapaKTepa 3aperucTPpUPOBAHHBIX IIPOIECCOB U MOCTAaBACHHEIX 3aAaY.

I Ipocreniuass o6paboTKa ocuHArOrpadIeCKHUX 3atuceit Bubpa-
¥ CTPOUTEABHBIX KOHCTPYKIHH CBOAUTCS K ONIPEASACHHIO aMIIAH-
TYA, IIePUOAA U YACTOTHI KOACOAHMH.

0.2. 'apMoHHYeCcKHe (AU OAN3KHMEe K FTapMOHHYECKHM) KoAebha-
HUS KOHCTPYKIHHU MOTYT BO3OYIXAATHECH, HAIpUMEpP, MAINHOM C He-
ypPaBHOBEILISHHBIM POTOPOM.

AAsE NOBHIIIEHUST TOYHOCTH ONpeAeAeHHs] 4YaCTOTH PEKOMEHAY-
eTcst OpaTh AA 00pabOTKH YYaCTOK OCHHHAAOIPAMMAEI, COOTBETCTBYIO-
UK HECKOABKUM [IepUosaM KOAcOaHUMN.



26

3anuch KoAeOaHUHA KOHCTPYKLUMY, KOTOPBIE MOJKHO CYUTATh rap-
MOHHUYECKMMH HUKOIAA He NPEACTABAsIeT COOOH CUHYCOMAY U3-33 UC-
Ka)KE€HHMU BCAGACTBUE AeMICTBUS CAYYAUHBIX PAKTOPOB. ECAM 3TH HC-
Ka>KeHUsI HeBEAMKHU U KPUBast HE3HAYUTEABRHO MeHsIeT aMIIAUTYAY, TO
pa3Max (ABOMHAA aMIAHNTYAA KOAeOaHHUM] MO>KHO ONPEAEAUTH Kak
CpeAHee apudMeTHUHeCKOe U3 HECKOABKUX H3MEePEeHHLIX 3HAYeHU H.

[Tpu neproAnYeCKUX OAHOKOMIIOHEHTHBIX KOAEOAHUSIX ABOMHAS
AMIIAMTYAQ ONPEAEAsieTCA KaK IOAHBIM pa3Max KoaeGaHuM 2A ¢ yye-

TOM TOAUIMHEI AMHHMH (pHC. 5, q).

6.3. CymMMa AByX rapMOHHYECKHUX KOAeDaHU# (ABYXKOMIIOHEHT-
Hble KoaeOaHus) pa3HOM YACTOTHI Ha NPAKTHKE BCTPEYaeTC s, Hanpu-
Mep, KOTrAd@ AMHAMHYECKasi Harpy3Ka BhI3BIBAETCSA ABYMsI HEYpPaBHO-
BeIUEHHLIMH YaCTAMU MAUIUHB (MAM MAlHH), HMEIOIHUMU Pa3HYIO

YaCTOTY BpallieHus.
B 3TOM cAyYae aMIIAMTYAA ABYXKOMIIOHEHTHRIX KoreBaHuH onpe-

AEASIETCST PA3AEABHO AAST KAJKAOH KOMITIOHEHTHI, AAS Yero NPOBOASTCA
orubaroniue koaredanus (CMm. puc. 5, 6). I 1pu 3TOM HN3KOYaCTOTHAS KOM-

MOHEHTa UMeeT ABOMHYIO aMIAUTYAY 2A , @ BBICOKOYACTOTHas 2A.,

0.4. AMOAHTYAY TPEXKOMIIOHEHTHBIX KOAeOanuu 1-3 (cM. puc. 5, B}
MOJ>KHO YCTaHOBHTbH METOAOM Orufarouiux: Hda OCHOBHYIO rapMOHUKY
C aMIAMTYAOU 2A HAKAAABIBAIOTCSH ABe KOMIIOHEHTEH! 4, COCTaBASIIO-

mue OueHuns.
ITpu 6oaee cAOXKHBIX (POpPMaX KPHBBLIX BUOpaLIUi AAST OTIPEAEAE-
HHS COCTaBASIIOLIUX [IPUMEHSOTCA rapMOHUYECKUH U CIIEKTPAABHBIN

aHAAN 3L,

6.5. IIpu HemepHOAUYECKUX KOACOAHUSX OIIPEAECAACTCS CPEAHSS
AMIIANTYAQ 3@ BRIOPaHHEIN OTPE30K BpeMeHHU. B 3TOM caydae, Kak Io-
Ka3aHoO Ha pUC. 5, I, BCe NHKH COCAHHSAKTCA IIPSAMBIMU AHHUSIMH U
ONPEACAIETCS (IAAHUMETPOM) NAOCIIAAL MOAYUYEHHON 3aMKHYTOH HO-
BEePXHOCTH, 3HaYE€HHE KOTOPOH AeANTCA Ha BEIOpaHHBIN OTPE30K Bpe-
MeHH B AAs onipepeAeBUS cpepHed AMIAUTYARI KOACOAHUY 38 AQHHEIW

OTpPEe30K BpEeMeHH!.

0.6. ITepnoa 1 yacTOTy KOAeOAHUM NIPU IEPHOANYECKHX IPOLEC-
CaxX HY)XHO OIIPEAEASTH AASL KaXKAOM KOMIOHEHTEl OTACABHO (CM.
puc. 5, g). Ilepuop Koaebauun T onpepersieTcs HO OTMETKaM BpeMe-
HU Ha ocHHAArorpamMme. HamMeyaeTcss psp NepHoOAOB KOAeDaHHM, OIl-
peAeasieTcss UX CYMMAPHANA MPOAOAKUTEABHOCTE ( Lt }; [IOAYUYEHHOS
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3HaYeHUEe AGAUTCS Ha YUCAO HaMeuyeHHEBIX [IepHoAOB (Y), OnpeAeAderT-
CS IPOAOAKHMTEALHOCTL OAHOrO KoaeOaHUs, T.€.

=5 . (4)
rae T — nepuop koaebGaHuy, ¢ (Ha puc. o, g T, u'T, — coorBercTBeH-
HO IePHOABI KOACOAHMI HH3KOYAaCTOTHON U BRICOKOYACTOT-
HOV KOMIIOHEHTHI),
Lt — CyMMapHasi IPOAOAKHUTEABHOCTS, C;

Y — YHACAO HaAMEYEeHHLIX IePHOAOB.

CooTBeTCTBEHHO YacToTa Koaebauu¥ f (I') cocraBuT

.
f= . (5)

0.7. IlepuioA BEIHYXASHHBIX KOAcOaHHM OTAMYAETCS OT NepHOoAa
coOCTBeHHEIX KOAeOaHUM, [To Mepe nPpUOAMIKEHUSA YaCTOTH BEIHY K-
AEHHBIX KOAeOaHHH K 4aCTOTEe COOCTBEeHHBIX HACTYNAIOT OMeHus, IIPH
3TOM aMIOAUTYAA KOAEDaHUW HMepHOAMYECKH YBEAHYHMBAETCS HAM

YMEHbIIAaeTC s,
I'lpu Ouenun (cM. puc. I, €} CymMMa AMIAUTYA COCTABAAIOIIHUX I'ap-

MOHHK paBHa pa3Mmepy ropba KpuBoM DHeHuUs, a pa3HOCTb aMIIAUTYA
— Pa3Maxy CYy)KeHHOU YacTy, T.e.

C=12A + 2A, (6)
d = 2A -2A, (7)
rae C — cymMMa aMIAHMTYA COCTABASIOU X FADMOHUK, MM;

2A, — pasMax HU3KOYaCTOTHOH COCTaBASIIOUIEH, MM;
2A,— pa3sMax BBICOKOYACTOTHOM COCTABASIONIEH, MM;

d -— Pa3HOCTh AMIAMTYA COCTABAAIOUIMX FAPMOHUK, MM,
C—d

20, = = (8)
- CH+d

2A, = = (9)

byvenusi 0OAaAaIOT CAEAYIONIUMHM CBOMCTBAMM:

orubaromue OAU3KA 110 hopMe K CHHYCOUAAM, HO TPOTHABOIIOAOK -
Hel 110 aze;

IHUPHUHA IOAOCKH! MEXXAY OrHOa I AMY N3MEHSIeTCHA IepPUOAUYeC-
KH, IpUyYeM YacToTa U3BMeHeHHUH paBHa PAa3HOCTH YaCTOT KOMIIOHEHT,

MaKCHMaABbHasl IMPHHA IIOAOCKI PABHA CYMMe ABOMHAIX aMIIAH-
TYyA KOMIIOHEHT, &8 MUHMMaAbHaA — Pa3HOCTH ABOMHLIX aMIIAMTYA.
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7. MEPOTIPUATUSA NO CHMKXEHUIO YPOBHA KOAEBAH
OYHAAMEHTOB U1 CTPOUTEAbHBLIX KOHCTPYKLINMA

7.1. AASE CHUOKEHUS YPOBHS KOACOAHKHY (PYHAAIMEHTOB MAIUH 1
YMEHbUIEHUS X BDEAHOT'O BO3AENCTBUSI OCYIIECTBASIOTCS ClIeIIUaAb-
Hble MEePONPHUATHS, K KOTOPEIM MOI'yT OLITh OTHECEHHI:

1) ycTpaHeHne NCTOYHNKA BUOpaui NyTeM YpaBHOBENIMBAHHS,
OaraHCUPOBKY HAHM LIEHTPOBKM MalllvH,

2) M3MEHeHHe TeXHOAOIHYeCKOro npounecca, 3aMeHa HeypaBHO-
BelIeHHEIX MAUIMH YPABHOBCIISHHEIMH HAY UX HEePEeHOC HA YYAaCTOK,
AOCTATOYHO YAAASHHBIM OT OOBEKTOB, YYBCTBHTEABHREIX K BHOpalnu-
SIM,

3) TpAapAHIIMOHHBIE KOHCTPYKTMBHEIE CIIOCOORI CHMIKEHHUS YPOB-
Hs KoAeGaHMH (PYHAAMEHTOB, BKADUYAIOIUEe NOBLIIeHNe JKeCTKOCTHU
OCHOBAHUS, IePEeyCTPOUCTBO (PYHAAMEHTA, U3MEHEHHEe pa3Mel|eHHUdA
MAIIMHBE HA PyHAAMEHTe U PAacroAOKeHUsA PyHAAMEHTa MAUIUHE! B
[TAQHE;

4) UCTIOAB30OBaHHE PA3AMYHKIX BUAOB AKTUBHOM M NNaCCHMBHOM
BHOPOH3OASILMH, & TAK)KE AMHAMHUYECKNX racuTeAey KorebaHHI.

[lepBrie ABe rpyniipl MEePONPUATUN OTHOCATCA K AUHAMHUKe Ma-
HWIVHE], CBA3aHbl C BO3MOXHOCTAMU TeXHOAOIHU KOHKPETHOro npo-
M3BOACTBA H B HACTOALIMX MeToAudeCKIX YKa3aHHMAX He pacCMaTpH-
BAIOTCHI.

7.2. K TpaAMIHOHHLIM CIIOCO0aM CHU)XEHUS] YPOBHA KOAeDaHMN,
a8 TAK)Ke BUAAM AKTHBHOM M MAaCCHBHOM BUOPOH3OAALIMH U AMHAMH-
YyeCKHX racuTeAer KoreOaHU OTHOCATCH:

7.2.1. YBeAnyeHue )XeCTKOCTHA OCHOBAHUS ITYTEM OCYILEeHUs (Ape-
Ha>Xa) UAHM 3aKpeIlIAeHUs I'PYHTOB (3(pPeKTHBHOE CPEACTBO CHHIKEe-
Hys1 BUOpanun QyHAAMEHTOB MaLUMH C AMHAMUYECKUMM Harpy3KaMHu).

Tak, AAst PYHAGMEHTOB HU3KOYACTOTHLIX MAalIMH, KOTAA 4YaCTOTA
COOCTBEHHBIX KOAeDaHHUH PYyHAGMEHTa Ha YHPOYeHHOM I'PyHTe CcTa-
HOBHUTCS Bbllle paboyes YaCTOThI MAUIHHB! (UTO XapaKTepHO, HAIPH-
Mep, A0S MOPUIHEBBIX HACOCOB, TAOAYTHEBBIX YCTAHOBOK M I1P. ), Hau-
boaee 11eaec0o00pa3HO HOBLIMIATE JKECTKOCTh OCHOBAHUS,

I Ipy BepTHKAABHEIX KOAeDaHUSIX 3aKPEeNAeHHe OCHOBAHUS LieAe-
COOOPa3HO BEIIIOAHSTE I1I0A BCEH ITOAOLIIBOY (DYHAAMEHTA C IPeBkIlIe-
[meM ee rpaxul B naaHe ot 0,5 Ao 1 M 1o BCeM HalIlpaBASHHAM,
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[Ipu BpauiaTeALHEIX KOACOAHHUSAX OFPaHHYMBAIOTCSH YKPENACHN-
€M I'PYHTA 10 NepuMeTPy NOACIIBLI PYVHAAMEHTA NOACCAMU LUK PHHON
He MeHee 2 M. 3aKpelnAeHHe I'PYHTa NNPOU3BOAUTCSH Ha TAYOHHY He
MeHee 1,5-2 M oT mopOUIBR PYHAAMEHTA.

B cayyae paspeIxAeHus I'PYHTQ, 06pa3oBaHUs OYCTOT M I EeAeH
Ha KOHTAaKTe (pyHAAMEHTAa C OCHOBAHHEM 3aKpellAeHNe PYHTOB AOC-
TUraeTcCs NyTeM HHBEKTHPOBAHUS LIEMEHTA, )XUAKOTO CTEKAa HAM Kap-
OOMUAHOII CMOABL.

OPPeKTUBHEIM CIIOCOOOM YBEAHYEHHSI KECTKOCTH OCHOBAHUS
(PyHABMEHTOB MAalIUH SABAsIeTCH epecazka hyHAAMEeHTOB Ha BEIHOC-
Hble HaODUBHEIEe UAU 3aOHBHEBIC CBAU ¥ O0O'BLeAHHEHHe 3THX CBaM C Te-
AOM (PyHAAMEHTa IyTEM YCTPOMCTBA IO €r0 IIepUMeTDY )Keae300eToH-
HOM OOOUMEI.

Haunboaee pacnpoCcTpaHeHHBIM CIOCOOOM HOBBIIIIEHHS JKECTKO-
CTH OCHOBRAHHS ABAIETCSI YBeAHYEHHE NMAOLI3AY TOAOIUIBE HYHAAMEH-
Ta. TO AOCTHraeTcsi YCTPOMCTBOM Ha YPOBHE NOAOIUBEI ITO e PUMET-
Py dyHAaMeHTa XeAe300eTOHHOro HaHpaxa (o6oiamel) Aubo
NPHCOEAUHEHHEM K HEMY C OAHOM UAH C ABYX CTOPOH Ha 3TOM € YPOB-
He J)XeAe300€TOHHKIX IAUT (B HAIPABACHUH AEVICTBHSA BO3MYIIA 0L el
CHABI). baHA@KY K NAKMTBEI AOMKHBL OBITH J)K€CTKO CBSI3aHBI C (PyHAA-

MEHTOM.

7.2.2. IlepeycTpoi1CTBO QPyHAAMEHTA, AOCTUIAEMOE KOHCTPYKTHB-
HBIMH [IPHEeMaMUi M BKAIOYarollee B ce0s1 yBeAndyeHHe MAacCCHI (PyHAA-
MEHTa HMAM HEKOTOPBIX €ro JYacTe¥, NOBBIIeHHe XeCTKOCTH BCero
QYHAAMEHTA UAHY ero OTASABHBIX KOHCTPYKTHUBHEIX 3A€MEeHTOB (B pe-
3yABTATE M3IMEHSAETCH 00Nasa KeCTKOCTh (PYyHAAMEHTa, a TaKXKe ero
Macca, y4acTBYIOIas B KOAeOAHHAX, YTO CIIOCOOCTBYET YMEHbLUISHUIO
BUOpanuu).

YBeAnueHue MacChl PYHAAMEHTA CYIeCTBEHHO BAHSIET Ha YMEHb-
[HeHUEe AMIAUTYABI €r0 KOAeOAHUN AULIL TOTAQ, KOTAA AOTIOAHUTEAL-
Hast Macca cocraBaszeT 30-80% oCHOBHOMN. YBeAYeHYIe TOABKO MACCHI
dbyupaMeHnTa (6e3 n3MeHeHHs NNAOILIIAAM €ro MOAOUIBEI) MaAO 3dhex-
THBHO AASl HU3KOYACTOTHBIX MAalIMH, TadK KaK NPH 3TOM CHUXKAETCS
YaCTOTa ero COOCTBEHHLIX KOAeOAaHUH, NPHOANKASACH K YACTOTE BEI-
HYKAEHHARIX KOAeOaHHMH M BHI3EIBAs ONIACHOCTEL PE30HAHCA. YBeANUe-
HMEe MacCh QPYHAAMEHTOB BRICOKOYACTOTHEIX MAIIHH (0e3 H3MEeHeHUS
IAOILEAHU MMOAOLIBEI) MOJKET OKa3aThCsl LIeAeCOO0OPa3HbIM AASL CHUAK -
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HUS YPOBHS BUOpauM ()yHAAGMEHTOB BCACACTBHME OTCTPONKH HX Yac-
TOTHI KOAeOaHUHM OT paboyer JacTOThHI MAlLlIUH,

YBeAnyeHUe JKEeCTKOCTH KOHCTPYKUHH QPyHAAMEHTA MOXHO AO-
CTU4Yh YBEANUEHUEM MAOLLAAU [IOIIEPEYHBIX CeYeHUHN IAeMEHTOB, Y -
TPOHCTBOM AOIIOAHHTEABHBIX HPOAOABHEIX H IIONEepeYHLIX CBA3eH,
N3MEHeHHEeM KOHCTPYKTHBHOHU CXeMbl IYTEeM BBeAEHHUS KECTKHUX Y3-
AOB, pAoDaBAeHHEM auvadparM, nosiCoB Xecrkocty M T.11. Hanboaee
PACIIPOCTPaHeHHBIM CITOCOOOM ABASCTCSH YCTPOMCTBO JKECTKUX 000UM
B BUAe DaHA@ KeH, NOsICOB, pyDauleK, OXBaThIBaIOIMX BeCh PYHAQAMEHT
VAHM OTACABHEBIE YacTH ero. Ilpu 3ToM AOCTHUraeTcsi yBeAHYEeHHUE IIAO-
IIaAM CeYeHUst PYHAAMEHTA M epepada Harpy3oK Ha HOBBIE YaCTH
ero, a TakK)Xe COeAMHEeHHUs Ae(POPMUPOBAHHEIX YYACTKOB (IIPH HAAH-
YUK TAKOBHIX) PYyHAGMEHTAa B eAuHOe 1eaoe. OB60MMEl MOTYT OBITE KakK
JKeAe300eTOHHBIMY, TaK U MeTaAAHYeCKHMMU, [TocaepH e HCIIOABL3Y-
IOTCSI B T€X CAY4YasiX, KOTAA BCAGACTBME [IOBBIIEHHBIX BUOpaiMu QyH-
AAMEHT UMeeT TPellHHbl B HaNpaBACHUH, IepHeHAUKYAIPHOM AHHUH
ACHCTBHSA AMHAMHYECKOM CHAEL

[Tpyt HaAMYUH TPeNIMH, TOSIBUBIINXCA BCAEACTBHE 3HAYNTEALHEIX
KOAeOaHUY, 1epBOHAYaAbHAsA XKeCTKOCTb PyHAaGMEHTa MOXeT OBITh
BOCCTAHOBAEHA 3aAeAKOH TPeIUuMH IIyTeM HHHLeKTUPOBaHUs 1|eMeHT-
HOTrO paCTBOPa UAM CHHTETHYECKUX CMOA. JTO MEpONpUSITHE MOXKET
OCYLUeCTBASITbCSI CAMOCTOSTEABHO MAM B KOMIIAEKCe paboT no mnepe-
YCTPOMUCTBY (PYHAAMEHTA.

BapHaHTH! YCHACHHSA PEKOHCTPYHUPYEMBIX Y3A0OB K pUureaey QyH-
AAMEeHTOB, CBSI3aHHBIe C HapallnBaHHeM Pa3MepOB CeYEeHUH 3AEeMeH-
TOB PYHAQMEHTOB XeAe300eTOHHBIMHU ITAUTaMH, CHaOK€HHBIMH IIPEA -
BAPUTEABHO HANPAXEHHBIMH XOMYTaMH U 3aTAXKAMH, U Apyrue
CIOCOOK! pa3padoTaHbl KaepApor >XeAae300eTOHHEIX KOHCTPYKINH
HeAssOMHCKOro NOANTEXHHUYECKOTO UHCTUTYTA.

7.2.3. UameHeHue pacnoroXeRUust PYHAAMEHTOB MAUINH, CAYIKa-
LU[AX UCTOYHUKOM KoareDaHuHM, AAST YMEHBIUECHHUS BePTHKAALHBIX UAH
rOPU3OHTAABHEIX KOACOAHUM CTPOUTEABHBIX KOHCTPYKIMH. TaK, npu
PACIIOAOKEHHUHM (PYHAAMEHTOB MAallMH BOAU3M (DYHAAMEHTOB OIIOP
HEeCYILIMX KOHCTPYKIHMH MOJKHO YMEHBUIUTE UX BEPTHKAABHEIE KOAE-
OaHM4, a IIPU PACIOACKEHNHN UX B CepeapAHHe MPOASTOB — FOPH30H-
TarbHble. PyHAAMEHTH! MaIINH, CO3AQIOLUIUE rOPU30HTAABHEIE CHABI
NHEePIIUY, PEKOMEHAYETCS pacClioAaraTh Tak, YTOOBI 3TH CUABI AEMCTBO-
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BaAKU B TOM HANpaBAEHUH, B KOTOPOM >XeCTKOCTb 3AaHUA BbIIe, HAH
YTOOBI YACTOTA COOCTBEHHBIX KOASCDAHUM 3A3HHA CYL€CTBEHHO OTAH-
4aAach OT pabo4yey 4aCTOTH MAllIMHBI. B OTAGABHEBIX CAYUYASIX B PE3YAL-
TaTe PAaMOHAALHOrO pa3MenieHus MaliMHLl Ha QYHAAGMEHTe MOJKeT
YMEHBUIUTHCH OOIUH YPOBEHb KOAeOaHUY CTPOUTEABHBIX KCHCTPYK-
nuy. Tak, HanpuMep, eCAY HO3BOASIET TeXHOAOTAYECKHH [IPOHECC, AAS
MAUIMH C BHELEHTPEHHBIM YAQPOM, YAQPHYIO YaCTh MAILIMHBI CAEAYET
pa3meniaTk Ha QYHAAMEHTE CO CTOPOHBL, IPOTUBOMIOAOKHOU Orpak-

AQIOIIMM ¥ HeCYUMM KOHCTPYKLIUAM 3AaHHS.

7.2.4. BuOpou30AgIIUS, ABASIONIASACS OAHUM U3 3(PPeKTUBHLIX
cnnoco60B CHH)XEeHMA YPOBHA BUOpatu MalluluH, Ipubopos U 060py-
AOBAHUS. BUOPONIOAAIIUSA MEXAHUYECKOM CHUCTEMEI 33aKAIOYAETCA B
CYLUEeCTBEHHOM OCAAOAeHHM CBSi3el C OCHOBaHHEM MAM HeCYLUUMM

KOHCTPYKIUAMU.
BuOpOoU30ASIINS Ha3bIBaeTCsI aKTMBHOH, €CAM OHA YCTPAUBaETCA

AASL YMEHBIIEHUSI AMHAMHYECKOIO BOSAGHCTBHS CHMCTEMbI MALLIMHA —
(byHAGMEHT — OCHOBAHHE, U TACCHBHOM, €CAY BUOPUPYEMBIN OO BLEKT
TpebyeTCsi 3alUTHTE OT KOACOAHNM TOAARPKHUBAIOIHX €r0 KOHCTPYK-
15950%0

B xayecTBe BHOPOH3OASITOPOB IPUMEHSIOTCH, KaK IPABHUAC, CIIe-
IJMAALHEIE YIIpYTHE DAeMEHTH], YCTPaHsolMe HeIOoCPeACTBeHHEBIN

KOHTAKT HPOMBILIAEHHOM YCTaHOBKH C HECYIeH KOHCTPYKUHEeH (GyH-
AA@MEHTOM) ¥ APYTHMU IIPMCOEAMHSIeMBIMU K HeH BHEIIHUMH CBA3S-

MH, B pe3yAbTaTe yero ocrabasiercsi nepepada BuOpanui, yaapa u
ryMma.

AAsT aMOPTHU3AUNAM UCIIOAB3YIOTCS BUOPOU3OAITOPHE!L, ONIOPHEIE U
VIIOPHEIE aMOPTH3aTOPhl, @MOPTUIHPYIOUHME BCTABKHU {CHAL(DOHDI,
pPYKasa, IIAaHTH, rHOKKe narpyoku), rnokue yyactku xabeaer, obec-

NeYUBaloLMX [INTAHKUE arperara, U T.A,.

7.2.4.1. [Ipu ycTaHOBKE BRICOKOYACTOTHERIX AEIKHMX MAlllUH (BeH-
THASITOPOB, CTAHKOB, SACKTPOMAIINH] HauDOAee 4aCcTO NPUMEHSIOT-
CS1 B KAYeCTBE BUOPOHU3OAITOPOB PE3HHOBLIE H BOMAOYHEIE NPOKAAA-
KK, Takue HNPOKAAAKHM CPAaBHUTEABHO XOpPOIUO 33aAE€PXHBAIOT
paclpoCTpaHeH!ue TOABKO BBICOKOYaCTOTHRIX BHOpatui. Aaqd ocaab-
ACHUS HM3KOYaCTOTHHIX BHOPaN ¥l OHU OKA3LIBaIOTCS HEAOCTATOYHO
[TIOAATAMBBIMH ¥ MHOTAQ NPUBOAAT Ad’Ke K YCHACHHIO ITePEA3YH KOAe-
OaHMil OCHOBAHUIO. B TakUX cAyYasx HeODXOAUMO NPUMEHSATH IPY-
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KUHHBIE aMOPTHU3aTOPE], JKECTKOCTh KOTOPKLIX MOXXeT H3MEHSThCS B
IHIMPOKHX IIPEeAeAax.

[IporABAKY K BUOPOU30AUDYEMOMY OOOPYAOBaHMIO NOACMPAIOT-
CA B 3aBUCUMOCTH OT €I'0 MaCChl NyTeM U3MEeHeHUSs NAOILAAN U BRICO-
THI IPOKAGAOK.

Hanboaee CymeCTBEHHBIM HEAOCTATKOM ITPOKABAOK SIBASETCA
YYBCTBMTEARHOCTH Pe3HHEI K HU3KHUM TeMileDaTypPaM M pa3pyljaroie-
MY AEMCTBMIO OeH3uHa M MacCeA, a TAKKE Pa3ANYHLIX arpecCHUBHEIX
peareHTOB, HAXOASAUIMXCA B BO3AyXe. bOABIIMHCTBO COPTOB pe3UHEI,
13 KOTOPBIX U3TOTABAMBAIOTCA aMOPTU3ATOPKI, IIOYTHU [IOAHOCTHIO Te-
PAXOT CBOM yHIPYTHe CBOMCTBA NPY HU3KHX TeMleparypax. BonAoy-
Hbl€ IIPOKAAAKU TIOMUMO HEAOCTATKOB, IIPUCYIIIUX PE3HHOBHIM, CIIpecC-
COBLBIBAIOTCS IIPY AAMTEABHOM BO3JASMCTBHMH Ha HUX HArpy3ok M co
BpeMeHeM IOAHOCTBIO TePSIIOT BUOPOU30AUPDYIOLINE KAYeCTBA.

1.2.4.2. Ilpy>kxuHHBIe BUOPOMBOAATOPHL C 3aIUTHLIM IOKPHITHEM
00AaAQI0T HEKOTOPHIMH NIpeuMylliecTBaMH. OHM MOTYT OBITH UCITOAB-
30BaHLI TOABKO AASl YCTAHOBKY MallMH C HOMHHAABHO YPaBHOBeILEH-
HBIMU BPAWAIOMMUCA 4aCTAMH, 00eCneYyuBaroIUMU 3aTYXaHHe KO-
AeDaHUHM CHCTEeMBEI IPU MIPOXOKAEHUH ee yepes3 pe30HaHC BO BpeMs
IIYCKOB X OCTAHOBOB. K YHCAY TaKMX MaIINH OTHOCATCS TATOAYTHE-
BbI€ YCTAHOBKY U BEHTUASATOPH!, COeANHSeMble C BO3AYX0OBOAAMH rub-
KHUMU NaTpyOKaMHu.

I'lIpy>KHMHHBIE OIIOPEI B KAYeCTBE TaCCHBHON BUOPOHIOASILINUY IIPH -
MEHSAIOTCA AASL YCTEAHOBKH TAaKHUX APHOOPOB H OOOPYAOBAaHHA, UPH
IKCOAYATALUU KOTOPEIX HE NPEAYCMOTPEHO npeOLIBaHHEe 0OCAYKU-
Balollero NepCcoOHaAa.

7.2.4.3. KoMOuHEMpOBaHHEIE BUOPOHU3OASITOPHI COCTOAT U3 CTaAb-
HBEIX ¥ PE3WHOBAIX 3A€MEHTOB H IPUMEHSIOTCSA NPH YCTaHOBKE HaM-
DoAee HeypAaBHOBeUIEHHERIX MALUWH HEIEepPHOAUYECKOro AeMCTBUA U
KY3HEUYHBIX MOAOTOB,

Bu6pon30AATODE! Pa3MelllalOTCs FPYIIIIAMH HAM PaCCPeAOTOYEH-
HO, OAHAKO MX OOIUM LI@HTD TIXECTH, AeXKAUIUM Ha paBHOAEHUCTBY-
ouley YIPYTruX peaKkiy BCeX BUOPOU3OAATOPOB IPH NX OAMHAKOBOH
AedpopMaliny, AOAKEH HAaXOAUTECS Ha OAHOM BePTHKAAM C IIeHTPOM
TSIXKEeCTH U30AUPOBAHHOM YacCTU (pyHAAMEHTA.

7.2.4.4. |Ipy N30A9LIMH YAQPOB YaCTO UCHOAB3VIOTCS AeMIl(pepEl
BA3KOrQ TPEeHHS, IPEACTABAAIOIINE COOOM LIMAMHAPUYECKHME COCYARL
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C BSI3KOW K UAKOCTELIO, BHYTPH KOTOPOM pa3MeljaloTCa APyTrie LUAMH-
Apsl. OAHN HUAMHADPE KPendarcs K OCHOBAHMIO, a APyrHe — K Bubpo-
M30ANpYyeMOMY OOBeKTy. ITpH ABMOKEeHUY IUAMHADPA BHYTDY BSI3KOH
KHAKOCTH BO3HHMKaeT AMHaMUueCKoe AABAGHUEe, KOTOpoe BO u3berxa-
HHe OOpPa30BaHMA BAKyyMa He AONAKHO IIPeBbINIaTh arMOCqepHoro.
IIpumeHeHne TakOM BUOPOHN30ASIIMH PEKOMEHAYETCS B IIEPBYIO oye-
PeAb AA PYHAEMEHTOB BEICOKOYACTOTHRIX MAlMH TEePHOAHYECKOro
A€HCTBHS, a TAK)XE MAlUMH C UMIIYALCHBIMH Harpyskamy.

7.2.5. AMHaMUYEeCKHMH racureAnb KorebaHuM — yCTPOMCTBO, CO-
Crofiliee U3 CPABHUTEALHO JXEeCTKOro AeMeHTa (MaccChl}, IIPUCOEAH -
HeHHOro C NOMOILIO YIIPYTOH CBA3U (MAY CBSI3M C YOPYTIUM H AeMII-
GUPpYIOLIMM 9A€eMEeHTOM) K 3a1IMILaeMO KOHCTPYKIIHH.

Macca npeacTraBaseT COOOH, Kak IPaBHAQ, IPU3IMATHYECKHH MAH
IHUAMHAPHYECKHH CTAABHOM MAM YYTYHHBIN rpy3. YIPYTUH 3A€MeHT
racuTeAst OOBIYHO BLINOAHAETCSA B BUAE CTAABHOM NPYXHHEI IAM CHC-
Te€MBI IIPYKHH, 10 KOHCTPYKIIMH OAN3KOHN K BUOPOH3OASTOPY; MOKHO
IIPUMEHATHE HHOTAA B KQYeCTBE YIIPYTOro 3AeMeHTa Pe3UHOBhRIE M MTAA-
CTMACCOBBIC ACTAAU, KOHCOABLHEIC ¥ ABYXONOPHEBIE OAAKYH, HAACTHUHKH
1 T.11. [TapaMeTpul racuteAs (Macca, KBa3sUynpyrui Ko3gpuiiueHT u
KO3 PuueHT AeMIPRPOBaHUS) ONIPEARAAIOTCA PACUETOM UAM 33p4a-
FOTCS 10 KOHCTPYKTHBHBIM COOOpa>keHHSsIM.

[acuTean npUMeHSIOTCS AAS FaileHusd PAa3sAHYHEIX BUAOB KOAe-
CaHMI: NONEPEYHEIX, NIPOAOABHBIX, KPDYTUABHEIX, BOSHHKA3IOUWHX B
pabodyeM HAH IYCKOOCTAHOBOYHOM pe)XHuMe paboThl MalIMHEI, & TaK-
J)Ke BBRI3BAHHLIX AeHCTBHEM BeTpa. B crpouTeancTBe Hamboaee pac-
NIpOCTPaHEeHB AMHAMUYECKNE M yAApHBIE racuTeAl, AeMigepsl (ra-
CHUTEeAH HOBBIEHHOIO COIPOTUBACHUA) H OrPAHHYUTEAN KOACOAHMIA.

1.2.5.1. AMHAMHU4YeCKUEe U YAapPHBIe FaCHTeAN 0OCO6eHHO 1eAeco-
06pa3Ho IPUMEHSTh AAST BEICOKUX M IPOTHAKEHHRIX B IAaHe rHOKuX
KOHCTPYKLUH, BEHIIOAHEHHBIX H3 MeTaAAd. B uacTHOCTH, TakHe racu-
TeAr 3(h(PeKTUBHEI IPH YCTAHOBKE UX HAa COOPYXeHUsX HalleHHOro
THII&, THOKHUX ITOKPLITUSAX (B BUAe MeMOpPaH, NAACTUHOK, 060oA0YEK),
METAANYECKNX KOHCTPYKIUSAX (3AaHUAX C METAAAHMYECKHUM KapKAaCOM,
MeTaAAuYeCcKUX PyHAaAMEeHTaX 060PYAOBaHNA) U BUOPOU3OAUPORAH-
HBEIX MAlIKMHaX B paboyeM M NYCKOOCTAHOBOYHABIX pEXXHUMaX.

7.2.5.2. PaboTa peMmndrepoB {racHTeAeH IOBBILIEHHOT'O COIPOTUB-
A€HUS) OCHOBaHa Ha TOM, YTO 3Heprusi KoaeOaHUM CHCTEME! pacceu-
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BAaeTCA B PEe3yABTATE CYyXOro TPEHWSA NPYXATHIX OAHA K APYTOH I1O-
BEPXHOCTEN HAU BSI3KOI'O TPEHUs, BOSHHUKAIOLIEr0 NPpH NIPOXOXKASCHUN
XHUAKOCTH MIAYM BO3AYXa IO Y3KUM IIEAIM ¥ KaHAAAM, a TaK>XKe NpH
B3aMMOAEVICTBMM MATHUTHOI'O MOASI C NIOAEM BHXPEBRIX TOKOB, BO3-

Oy )XAQIOWMXCST ABMDKEHHEM CUCTEMBI.

7.2.5.3. PaboTa orparnunresed xorebaHUS OCHOBAHA HA U3Me-
HEHHHM YIIPYTHUX H YIIPYTO-BSI3KHX CBOMCTB CUCTEME], B pe3yAbTaTe Yyero
YMEeHBUIaIOTCST aMIIAMTYABl KOAeDaHHUY ¥ M3MERAeTCa 4YaCToTa Co0-
CTBEHHBIX KOAeDAHUN CHCTeMbl. JHeprus YaCTUYHO pacCeHnBaeTcs
npy yAape, HO OOAbLIas ee 4acCTh NePeAdeTcs yepe3 OrpaHHYUTEAS.
Macca, ynpyrui Ko3gppuuueHT ¥ Ko3gduuueHT pAeMn@UpoBaHusd

ONPEAEASIIOTCS 10 PaCYeTy MAM 3aAAF0TCS IO KOHCTPYKTUBHBIM CO00-
paxeHusiM. ONEIT IPUMEeHEeHH racuTeAer KoreOaHuH IT0Ka3aA, 4YTo

OHM Hauboaee 3¢pPeKTHBHEI MPH rallleHuH KorebaHUM, KOTOPHIE HO-
CAT PE30HAHCHAIM XapaKTep ¥ BO3HHUKAIOT B KOHCTPYKILMAX, 00AaAa-
IOIIUX MaAbiM AeMIPUMPpOBaAHUEM.,

7.3. B Tex cayyasix, Koraa ypoBeHb BUOpauuu He YAQeTCSI YMEHb-
HIHTH IIO TEXHOAOTHYECKUM UAY APYTHM IPUYNHAM Ha MCTOYHHKE BO3-
MYIIeHHST H KoAeDaHUs IMepeAdloTCsl IPUAEraloliUM CTPOHTEABHEIM
KOHCTPVKIIMSIM, BHI3LIBAsI Ha HUX IMOBRILIEHHEIE BHOpAIHH, HE0OXO-
AUMO IIPOBEAEHUEe MEePONPHUSATHH O CHH)XEHHIO YPOBHSI KOAeOaHUM
CaMHX CTPOUTEABHBEIX KOHCTPYKIIUH,

CHH)KeHMe YPOBHS KOAeOaHHM CTPOUTEABHBIX KOHCTPYKIIHAM
MO>XHO OCYIIECTBUTE CACAYIOMUMU cnocobamu:

OTCTPOMKOM KOHCTPYKLIHMU OT pe30HaHCa {(IpU rapMOHHYECKHUX
KOAeOaHUAX) HOCPEACTBOM M3MEHEHUS €€ >KeCTKOCTH, MacChHl UAH
KOHCTPYKTHUBHOM CXeMHI (BBeA€HHeM JXeCTKHX Y3A0B, lIpeBpauieHu-
eéM Pa3PEe3HBIX KOHCTPYKIIUY B Hepa3pe3Hue, M3MeHeHHeM pasMepoB
IIPOAETOB ¥ T.A.};

M3IMEHEHMEeM YCAOBMM ONMPAHMs M3rubaeMon KOHCTPYKIIMH C yC-
TAHOBKOM OTXKUMHO-NIPHJKHUMHEIX NPUCIIOCOOAEHHN B €e OIIOPHEIX Y3-
AQX ANSI PETYAUPOBAHUSA 3HAUSCHWH CHA TPEHMS Ha KOHTAKTe KOHCTPYK-
IJMH C OTIOPaMH, & TAK)KE NOBhILLIEHUEM PACCEHBAHMS SHEPIrUH KOAeOaHHM

U3rnbaeMon KOHCTPYKIIUY BBEASHYEM AeMII(PepHEIX yCTPOICTB.

7.3.1. OcHOBHBIE IIPUHIHUIBEI H3MEHEHUS KOHCTPYKTUBHOM CXe-
MbI, MACCHhI U >KECTKOCTH 3AEMEHTOB CTPOUTEABHBIX KOHCTPYKIUH
AHAAOTHYHBI pACCMOTPEHHBIM B I1. 7.2.2.
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7.3.2, OT>XUMHO-NIPYKUMHEIE IIPHUCITOCOOAeHHUSA MOryT OBITH Pa3-
AUYHON KOHCTPYKUHMH (puc. 6). OHM yCTaHaBAMBAIOTCS B ONOPHEBIX
y3Aax u3rubaeMo KOHCTPYKLIMH BHe NAOIILaAY HemOCPEeACTBEHHOTO
oupaHus H3rndbaeMoro SAeMeHTa Ha OIIOPY C HapaBA€HUEM OT)KH-
Ma (IpU’KMMa) OIIOPHOH YaCTHU N3rubaeMoro 3AeMeHTa HePIeHAHKY-
ASIPHO K 3TOU ITAOUISAM.

OT>XHMHbIe IPUCNOCOOAEHISA IPUMEHAIOTCS B TeX CAYYasiX, KOr-
A2 4aCTOTa BRIHYXAEHHBEIX KoAebaHUN OAM3KaA K BEepXHed IpaHHIle
[1IepBOY YaCTOTHOM 30HHBI KOHCTDYKIHMH. AaBAeHUe KOHCTPYKUUHM Ha
KOHTAKTe C OIIOPOM YMEHBUIAeTCsd OT)XXKUMHEIM IIpucrnocobaeHueM A0
COCTOSTHUSA, ODAM3KOTr0 K OTPBIBY, Ha KOHTAKTE KOHCTPYKLKH C OIICPO#H
(He poryckast OTpHIBa) Ipy HANOOABLIMX AMHAMHYECKHX 3KCIIAyaTa-
LHUOHHBIX BO3ACUCTBUSAX.

[Ipu>kuMHEBIEe IPHCHOCOOAEHUS IPUMEHSIOTCS B TeX CAyvasX,
KOTrAQ YacTOTa BEIHYKACHHEIX KoaeOaHuH OAN3Ka K HHO)KHEH rpaHHle
IIepPBOY YaCTOTHOM 30HBI KOHCTPYKIMH. CRaTHe IPY>XKUHE HPOU3BO-
AMTCSI AO IIOAHOTO YCTPAHEeHHUSI CMeIeHUH C NPOCKaAb3bIBAHUEM KOH-
CTPYKI[MM Ha Onopax M YHPYTOro ee 3allleMAEHHs! B OIIOPHBIX Y3A4aX,
YTO AOAKHO HOBBICUTH OCHOBHYIO COOCTBEHHYIO YaCTOTY KOAeOaHUH
H YMEHBUIUTL YPOBEHB BUOpAlUU KOHCTPYKIINH.

AeMmndepunoe yCTpOHCTBO LIeA€COOOPAa3HO UCIIOAL30BATE MPH
PEe30HAHCHBIX KoAeOaHUAX N3TNOHBIX KOHCTPYKIHUA. OHO ITIOMeIuaeT-
Cs1 B PaCnop MeskAY KOHCTPYKIIHeH M ClIelMaAbHO NPHCOEAMHEeHHE-
MU AOIIOAHUTEABHBIMH OAAOUYHEBEIMH 3A€MEHTAaMH TaK, YTOOBI IPH U 3-
rHOHBIX KoAeDaHHMAX KOHCTPYKIIMHM ofOecunedymBasach pabora
AeMnepos.

B KauecTBe AOIIOAHHTEABHOIrO 3A€MEHTA CAYXKAaT KOHCOAH, KOH-
COAM C PEIYAroM, [TOAKOCEL, OaAKH 1 T.A.

Ha puc. 7 u 8 nIpuBeA€HBl CXeMbl U3rubaeMulXx KOHCTPYKI{HH C
BBEACHHBIMH PA3AHYHEIMU AeMIl(pePHBIMU YCTPOUCTBAMH,
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Puc. 6. OrxumHO-IpuxuMHLle npucnocobnenus:

a — OfOPHbLIK y3en narmbaeMoit KOHCTPYKLIMK C OTXUMHLIM NpUcnocobnexiem;
6 — onopHbiA yaen c OTXUMHO-NPUXUMHbIM npucnocobnennem nof naruhaemon KOHCTpyKLUe,
B — ONOPHbLIA Y3 U3rubaeMoii KOHCTPYKLMK C NPKUMHBIM APKUCNOCODNEHUEM;
[ — ONOPHLIN Y3E OTXUMHO-TIPUXUMHBIM fIpUCRocobneHem Hap M3rnbaeMon KOHCTPyKLME;

1 — n3rubaemas KOHCTPYKLMA; 2 — ONopa; 3 — YNPYrvi ANeMeHT (NpyXuHa),
4 -~ perynupoBovHLid 6onT; 5 — ynopHas waiba
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Puc. 7. Beegenre gemndepHbiX yCTPOUCTB:

a — C KOHCONLHLIM JONOTHUTENLHBIM SN1EMEHTOM ¥ ReMndepoM,
6 — C KOHCONbHLIM AONOAHUTENLHBIM ANEMEHTOM U AeMNEPOM C PhiYaroM;
B8 — C MOAKOCAMM, NMPUKPENNAEMbIMM K ONOPHBLIM YACTAM KOHCTPYKURK;
[ — C NOBKOCAMM, NPUKPETINEMBIMH K ONOPaM; fi — C AOMONHUTENLHBIM SNSMEHTOM,
NPHKPENNEHHLIM K ONOPHBIM HYaCTM KOHCTPYKUMM;
@ — C JONONKUTENLHLIM 3NEMEHTOM, NPUKPERNEHHHIM K Onope;

1 — narnbaeman KOHCTPYKUMS, 2 — KOHCONbHLIA LONONHUTENbHLIA SNEMEHT;
8 — nemndep; 4 — nogxocCwl; S — puivar; 6 — onopa;
7 — OONONHUTENLHBIA ANEMEHT; | — NPONET MeXy onopaMi
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Puc. 8. lemnep cyxoro rpexna:

1 — narudaemas KOHCTpYXUMR, 2 — CTepXeHb NePEMEHHOTD CEHeHrs; 3 — WTUOT;
4 — ynpyrui anemexT {npyxuHa}; 5 —~ raika; 6 — AONORHUTENLHLIR 3NEMEHT
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IlpuaroKenne

TEPMUHDbI U ONPEAEAEHUA

TepMuH

Onpenencxue

—

1. Bubpauus

2. BuOpaumorHan TexHUKa

3. Bubposo3byaurent

4. Bubpomerpus

5. Bubpaumonuas sawmra

6. BubpauvoHHas yCTOUMUBOCTE
7. Bubpayunonian npouHocTL

8. BubpauuoHHsie ucnsiTaHus
9. BubpaywroHHas auarHoCTuKa

10. BubponepemelyeHue
11. BubpockopocTh

12. Bubpoyckoperue

13. Pamax konebaHui

14. CpepHee ksagpaTuueckoe

3HaYeHM1e KorneonioLencs Benuiu-

Hbi

[snxexve TOUKU HiK MeXaHUHECKOH CHCTEMS!, TIPH
KOTOPOM nponcxoasT konebanun xapaKrepu3yiolux ero
CKanApHLIX BESIMHUK

CoBOKYNHOCTb METOA0B U CPEACTB BO3DYKAEHUA, NO-

Ne3Horo NPUMEHeKNA 1 uamepeHna anbpayuu, subpa-
L{AOHHOM AMArHOCTUKH, BUDPALMOHHOM 3aluThl ¥ BUE-
DALIMOHHBIX NCALITAHUA

YcTpoicTBO, NpeaHasHa4eHHoe Ans Bo3byxaeH!s BUG-
Patiun K NCNONbL3YeMOe CaMOCTOSTENEHO WK B COCTaBe

LPYroro yCTpoucTBa

COBOKYfHOCTL CPEACTS ¥ METOROB UIMEPEHUS BEMUIUH,
XapaKrepuayroLmx suopaumo

CoBOKYNHOCTb CPEACTB ¥ METO/0B YMEHbLIeHUs Bubpa-
LUWU, BOCIPMHUMAaEMOi 3aujuutaeMbiMi 0DbeKTamu

CsoiicTeo 06beKTa nipy 3afaHHON BuOpaLni BuINONHATL
3afiaHHbie HYHKUMY M COXPAHATL B Npefienax HOpM
3HAYEHUSt NapaMeTpoB

Inpoquocrb npu ¥ nocne 3agaxHon subpauuu
Wicnuitanua 06bekTa npy 3anaHHon Bubpaus

Texunyeckaa AUarHoCcTUKa, OCHOBaHHaA Ha aHanuae
Bubpauumu 06beKTa AnarHoCTUPOBaAHWA

CocransoLLan nepemelLieHs, onuckiBardilian BUOpauuio
MpounseoaHas suOponepemeLLEeHna No BpeMeHH
| MpovnasoaHas BUGPOCKOPOCTY N0 BPEMEHN

IPasuecn:. MeXay HanbonbiMM ¥ HaUMEHbLUMM 3Have-

HYAMY KONEBNILLEIACA BENUYUHDI B PACCMATPUBAEMOM
WHTEpBANe BpeMeHK

KBazpaTtHbI KOpeHb 13 CPeAHEro apumeTMYeckoro
URnK CPeIHEro UHTErpanbHOTo 3HaYEHNA KBaapaTa Ko-
nebniowieics BENUYUHL! B paccMaTpuBaeMoM MHTEPBA-
fie BpemMeHM




IIpogorxernie npuACIRKEHUSR

Tepmid Onpegenenue

[I—

KonebaHusi, npy KOTOPbIX KaXaoe 3Havekue konednio-
L{eicA BenuMHbI NOBTOPAETCA Yepea PaBHbIe UHTEpBa-
Nbi BPEMEHW

e e

15. Mepuoguyeckue konebanus

16. MNepuon konedaxuis HaumeHbILWA nHTepBanN BPEMEHY, YePes KOTOpLIN npy
nepuoanYecKuX KoneCaHuax noBTOPASTCA KaKnoe 3Ha-
yeHue KonebMmowencs BennYKHL!

17. YactoTa nepuoguyecinx kone- | Bennuuta, obparHan nepvoay konebaHui
Danuit

18. CunxpouHbte konebaxus flaa unu Bornee 0AHOBPEMEHHO COBEPLUAIOUIVUXCA N1e-
PHOAMYECKUX KOMebaHus, UMeIOWKX paBHble 4acToThi

19. Mapmonuueckue xonebanua | Konebanua, npu xoTopbix 3HadeHus konebmoweiica
BEMUUUHB! UIMEHAIOTCA BO BPEMEHU 110 3aKOHY

A=sin{wit+y), (10)

rae  t -—Bpems,
A, W,y ~— NOCTOAHHLIE NapaMeTpb;
A —~— amnnuTypa;
wi+y — hasg;
y - HadanwHas dhaza;
W — Y0834 4acToTAa.

20. Asnnutyna rapmotuiecknx | MaxcuManbHoe 3HaueHue Benuuutbl iPpu rapMoxuie-

Konebanni CKUuX KoneOanusax

21. Capur a3 CHHXPOHHBIX Kone- | Pa3sHoCTb (ha3 ABYX CUHXPOHHBIX FapMOHUNECKUX KOfe-
banui Banvi B MOBOW MOMENT BpEMEHN

22. YrnoBas 4acToTa rapmonnue- | poussogHan no spemexn oT hasb! rapMoHUYECKHX
CKuX KonebaHu# | konebaHui, paBHan YacToTe, YMHOXEHHOMN Ha 2n

23. Cundbasubie rapmoHudecke | CUHXPOHHBIS rapMOHUYeckue konebanus ¢ paBHbLIMK B
konebaxus moboi MOMEHT BpeMeHn hasamu

24, Buenus Konebakug, pasMax KOTOpLIX — AepUoAUYEcKH Koned-

MIOWAACA BENUHUHA U KOTOPLIE ABRRIOTICA PEIYNLTATOM
CHOXeHUs! iBYX rapMoHu4eckux konebanuii

25. Yacrora buenHui YacroTa xonebanui aHaveHur pasmaxa npy Guennsx,
PaBHanA PAIHOCTU HACTOT CYMMUPYEMBIX KoneOaHun

26. Fapmonuueckuit ananus kone- |TpeActaBnexue aHanuaupyemblx koneBaxui B Buge
Bannit CYMMbl rapMOHMYecKux konebanui
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Ilpogorkenue npUAOXKERUSA

— il L ilf Pl Vi

Tepmun Onpepenenxne
27. FapMOHuKa I'apMOHHYECKan COCTaBNRAIOULAR NEPUOLNMECKNX KoNne-
Danui
28. Cnextp xonebanun | COBOXYNHOCTL COOTBETCTBYIOLUX TAPMOHUYECKUM CO-

CYaBNSIOWUM SHAUCHUW BENMUMHBI, XapaKTepuayiolien
Konebawus, B KOTOPON yKa3aHHble 3Have: uA pacnona-
raloTcs B NOPAAKS BO3PACTaHWR YacTOT rapMOHUYECKHX

COCTaBNAOUMX
29. CnekTp 4acTor COBOKYNHOCTb HacTOT rapMOHW4ECKUX COCTABIISIOLANX
konebaHui, pacnonoXeHHbIX B NOPRAKE BO3PACTaHNA
30. AMNIUTYAHbIA cCnexTp Cnekrp konebaHuit, B KOTOPOM BENMMMHAMM, XapaKTepu-
3YIOLLIUMM rapMOHKYECKKE COCTaBMsIoWME KonebaHui,
ABNAKOTCA UX aMNNUTYLBS
31. 3aryxawoume xonebanus Kornebauus ¢ yMeHbLUBIOWMMAUCS 3HaYeHNAMY paamaxa
32. Hapacraiotue konebanus Konebaums ¢ yBenMuMBaIoWMMUCH 3HAYEHUSIMU Pa3MaXxa
33. Norapubmudeckuit yposeHb | Xapakrepuctuka konebanui, cpasHnBaoLian ABe Of1HO-
konebaHun UMEHHBIE DU3NYECKKe BENUYUHLI, NPONOPLMOHANbLHARA

AGCATUUHOMY NOTapu(PMy OTHOLLIEHUA OLEHUBABMOTO U
UCXOLHOIO 3HAYEHUIA BENIMUUHDI

34, [onoca yactor CoBOKYNHOCTH HACTOT B paccMaTpuBaeMbix npeaenax

35. DexapHan nonoca 4actor {lonoca 4ac1oT, Y KOTOPON OTHOLWEHUE BeDXHEH rPpaHny-
HOW 4acTOTbI K HkHel pasHo 10

36. OxrasHas nORQCa 4acTor [lonoca 4acToT, Y KOTOPOM OTHOLEHWE BEPXHEH fpaHny-

HOW YaCTOTh K HIWKHEH paBHo 2

37. NonyokrasHaa nosnoca Yactotr | lonoca 4acror, ¥ KOTOPOU OTHOWEHUE BEPXHEH rpaHity-
HOU YaCcTOTL! K HNHeW paBHO 2

38. CpepHereometpuveckan vac- | KBagpaTHbIA KOpeHb K3 NPONIBEACHUA TPAHNMHBIX Hac-

TOTa fON0Ck TOT NONOCH

39. Beryutas BonHa | PacnipocTpaHenne BoIMyLIEHWUA B cpefie

40. NpoaonbHaa Bonxa Bonka, Hanpasnexne pacnpocTpaseHNA KOTOPOW KO-
NUHEapHO TPASKTOPUAM KoNebniowuxCcr ToHeK cpebl

41. MonepeyHan BONHa BonHa, Hanpasnexue pacnpocTpaHeHUs KoTOPoi OpTo-
[OHAMNBLHO TPASKTOPUAM KONEDMIOWKUXCRA ToueK cpeabl

42. Ctosvan BONHA CocTonHne cpefbl, NPU KOTOPOM PacnONOXKEHUE MaKCH-

;YMOB 1 MAHUMYMOB fiepeMeLieHUA konednuuxcs
TOYEK Cpe/ibi HE MEHAIETCA BO BPEMEHM



44

IlpogorkeHue npuroxXenus

el e i

L o L

TepMuH

43. Y3en konebaHui
44. MNy4HOCTL KOnebaHun

45 ®opma konebaHui cucTemb!

46. Cnyvanubie Konebanus

47. Buivyxaaouan cuna

48. [lemncuposanve subpauuu

49. Boccraxasnusaowan cuna
50. KoathpuumeHT XecTKOCTH
51. KoachduuveHT noaatnmsocTu

52. CoboaHbIe KonebaHus

53. BuiHyXaeHHble konebaHus
54. AsrokonebaHus

55. CoberBeHHan YacTora koneba-
HUWIA NYHEWHON CHCTeMbI

56. CobersenHas dopma koneba-
HUN CUCTEMb

57. PeaoHaHncHble konebaHus

Onpepenexve
HenoaswxHan To4Ka CPeibl NPU CTOAYEH BONHE

Touka cpefibt Npy CTORYEN BOSIHE, B KOTOPOW paamax
nepeMeLLEeHU UMeeT MaKCUMyM

Kondurypauus COBOKYNHOCTU XapaKTepHbLIX TOMEK CUC-
TeMbl, COBEpLAKILEEN nepuoguueckue xonebaHus, 8

| MOMEHT BPEMEHY, KOTAA HE BCE OTKNOHEHUA STUX TOMEeK
Jcfr MX CRERHVX NONOXEHWUA PaBHbI HYIT0

Konebanus, npeacrasnaiowme cobon cnyyainnbii npo-
uecc

Nepementan BO BPEMEHW BHELHAS CYNA, He 3aBUCALLAR
OT COCTOAIHUA CUCTEMB! U ROAAEPHUBAKOWLAA ee BUBPa-
LU0

YmeHbllenue subpauvu BereacTaue paccesHua Mexa-
HUNECKON IHEPINN

Cuna, BO3HUKAKOLIAA NPU OTKNOHEHHWU CUCTEMbI OT CO-
CTOSHNA PABHOBECUS ¥ HanpaBrieHHan NPOTUBOMNONIOKHO

3TOMY OTKIOHEHWIO

Basras ¢ NPOTUBONONOXHLIM 3HAKOM NPOU3BOAHAS
XapaKTepucTuka BOCCTaHaBIMBaIOWIEN CUNL! NNu MO-

MEHTa
BenuvnHa, obparHas ko3 duLMeHTy XeCTKOCTI

Konebanus cucTembl, npoucxoasiyue Hes nepeMerHon
BHEILHETO BO3REWCTBUA Y NOCTYNNEHUA 3HePruy 1asHe

Konebanusi cHCTeMbl, BbI3BaHHbIE ¥ NOAAEPKUBAEMbIE
CUNOBbLIM U KUHEMATUHECKUM BO3DYXAEHHEM

Konebahuna cucrembl, BO3HUKaOLME B pelynuraTte ca-
MOBO3DYyXReHs

|
NMibas w3 yacTor ceoboaHbix konebaxnin NMHEHHON
CHCTEMB!

dopma Konebanuit nMHeHHON CucTembl, konebnwuleics
C OQHOM U3 CODCTBEHHLIX YacTOT

BriHyxaeHHble konebaHua cucTeMb!, COOTBETCTRYHLKE
OHOMY H3 MaKCUMYMOB amMNIIUTYAHO-YaCTOTHOMU XapaK-

TEpPUCTUKM
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(OKOHYQHUE NPUAOERUS

TepmuH Onpepenexue

58. AMnnuTyaHO-4acTOTHAR Xapak- | 3aBUCUMOCTL AMRNUTYAB! BbiHYXAEHHLIX KONebaHuN ot

TEPUCTUKA YacTOTbl rapMOHUYECKOro Bo3byxaeHua ¢ NOCTORHHON
amMnNnnTyLoM

59, AxtiBHan Bubpo3alLuTa BubpayuonHas 3awmTa, CnonbayLWan SHepruo Ao-
NONHUTENLHOO UCTONHUKA

60. Maccvexasn subposaumra BubpauuroHHas 3awura, He ucnonb3yloLas SHeprio
BONOMHUTENLHOTO MCTOYHMKA

61. Bubpouzonsayms Merog BuBpatMOHHON 3aLUTL] NOCPEACTBOM YCTPOUCTB,
nOMelLaemMbiX MEXIY UCTOMHIKKOM BO3DYXIeHNUS 1 3a-
L{MUAEMBEIM 0DDEKTOM

62. [lukamuueckoe rawedne sub- [MeTtog BUBPALIKOHHOM 3aWKUTL! NOCPEACTBOM NPKUCOe-

paLuu AVHOHUA K 3alMilaeMoMy 0OBeKTY CHCTEMD!, peakuum
KOTOPON YMEHbILAIOT pasmax Bubpaurn obvexra B Tou-
KaX NpUCOEAUHEHHs CUCTEMD!

63. Bubpousonsrop YCTpOWCTBO, OCYyuiecTaNAWEee BHOPOU3ONSLMIO

64. flemndep BubposaluuTHoe YCTPORCTBO UK €10 YacThb, CO3aaKLian
nemndupoaxve subpauunu

65. [Junamuyeckuin Bubporacutens | YCTPOUCTBO, OCYLUSCTBNAIOLLEE AVHAMUYECKOE ralleHue
aubpayun

- — e oy - ™ i

Mpumevarue. TepMuHbI K Onpeaenesust ycraHosnews [1).
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