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Bubpauus.Bo3pgencreme.HopMmpoBaHme.
3aluTa.

Marnble MexaHnJeckne konebaHusl, BO3HUKAIOLWME B YAPYrmx
Tenax unn Tenax, HaxoasWmMxca noj Bo3AeNCTBUEM
NepeMeHHOro 13n4eckoro noss, HasbiBalOTC BUOGpaLuuen

[pn 3TOM HEraTMBHOE BO3AENCTBUE HA YESIOBEKA OKa3bIBAET
He cama no cebe BMbpaLns, CBA3aHHbIN C HEW TaK
Ha3blBaeMbIl CTPYKTYpHbIN WyM. OH obpa3yeTcs B
pe3ynbTaTe pacnpocTpaHEeHUS BUOpaLmMmn No KOHCTPYKL MM
30aHUSA N MOXKET SABMATLCA A1 YEeNI0BEKA CUMbHBIM
pa3apaxkarowmM hakTopoM, 0COBEHHO B HOYHOE BpPEMS.



* Bubpaumnsa. OcCHOBHble napaMeTpbl

« B KauecTBe napaMeTpoB, OLEHMBAIOLLNX BUBpaLMIo,
mMoxeT cnyxxute BUBPOMNEPEMELLLEHWNE u (M), nnu ee
Npou3BOAHbIE:

« Bubpockopoctb V (M/c) n Bubpoyckopermne a (M/c2).
Ecnu BM6pOCKOPOCTb N3MEHSIETCS MO
rapMOHMYECKOMY 3aKOHY C aMMIUTyaon A, TO 3TOMy
3aKOHY byaeT Noa4YMHATLCA ABa APYrnX napamMeTpa.
[lpy aTOM amMnnTyaa BMO6poycKopeHmst Aa u
BubpornepemeLLeHns Au CBSA3aHbl C aMManTyaon Av
COOTHOLLEHUNAMMU

Aa=wAv;, Au=Av /w.



Bubpauusa. IamepeHune

= CreneHb owylleHus Bnbpaummn oLueHMBatoT No
3akoHy Bebepa-dexHepa norapudmMmnyeckoun
OTHOCUTENIbHOW BENMYMHOW - YPOBHEM

BU6pockopocTu Lv B feunbenax
L, =20 ng :
VO
roe V - gencrtBylollee cpeaHekBagpaTtudHoe
3Ha4yeHne BUBPOCKOPOCTU, M/C;
V, - noporoeasi BUOPOCKOPOCTb, paBHasi

5*10-8 m/c.



+

Hu3ko4acTtoTHYt0O  BMbGpaumio MO crnocoby
nepenayu Ha Yenoseka AendaT Ha ABe rpynnobl:

O6wan, KoTopas AEUCTBYET Ha TENO CUAALLEro
WM CTOSALWEro 4enoBeka W OLEHMBAETCA B
OKTaBHbIX nosiocax
f=2,4,8, 16, 31,5; 63 I'L..

JIoKanbHaA, KOTOpad nepenaeTcda 4yepes
pykn Ha yactotax f = 8, 16, 31,5; 63,
125, 250, 500, 1000 I'.




+

[lo HanpaBneHnio AencTBus  oOLLYIO
BMbpaLuio noapasaensior Ha
BEPTUKA/IbHYO,HaNpaBEHHYIO
nepneHanKyIspHOONOPHON MOBEPXHOCTHU;
FOPU30HTA/NIbHYIO,  AEUCTBYIOLLYIO B
NOCKOCTU  MapannesibHou  OMOPHOM
MOBEPXHOCTM.



Bubpauus. Bozagencreme

Brbpaums oTHoCMTCS K BpeaHbIM (hakTopa obnaaatoLmm
BbICOKOW BUMONOrMYEeCcKOn akTUBHOCTbIO.

[enctBne Bnbpaumm 3aBUCUT OT:

CNeKTpa,

HarnpaB/eHus,

MEeCTa NMpPUIoXKEHUS

NPOAOMKUTENBHOCTM BO3AENCTBUS

OT UHAMBUAYAbHbIX 0COOEHHOCTEN YenoBekKa.
Bo3aencTBue Bubpaumm npuBoanT

K CHVM>KEHWIO NPOU3BOAUTENBHOCTM TPyAA M KadecTBa paboThl,

K BO3HWKHOBEHMIO 3a60/1€BaHN



Bubpauus. Bozgencrsue

pean npodeccmoHanbHbiX 3aboneBaHn BUOpaLMOHHAs
NaTosIornsa CTOUT Ha BTOPOM MECTE MOCSIE MblIEBON.

OKono cTa neT Ha3aj BnbpaumnoHHas 6onesHb BblAeNeHa B
Ka4yecTBe caMocTosaTeNbHOro 3aboneBaHns. CUMNTOMbI
BMOpaLMOHHOW 60/1e3HN MHOro06pa3Hbl U NPOSIBASAIOTCS
B HapyLeHun paboTbl cepae4YHOCOCYANCTON N HEPBHOWM
CUCTEM, MOPAXEHMN MblLIEYHbIX TKAHEN U CYCTaBOB,
HapyLleHn yHKLUUK ONOPHO-ABUIraTenbHOro annapaTa



Bubpaumns. Bo3gencrame

= [1pn paboTte c pyYyHbIMX MALLMHAMWN HA TEMO YENOBEKA
yepe3 pyku nepeaactcs okanbHas BUbpauus.

JlokanbHas BMOpauMss MOXET BbI3biBaTb B OpraHmM3Me
YyesioBeKa rosloBHyto0 60/b, TOWHOTY U T. A., HO rNaBHOE
OHa BO3AENCTBYET Ha MNpoLecc KpoBoobpalleHus B
nasbLax pyK M Ha HEpPBHblE OKOHYaHUSA. DTU SIBNEHUS
YCUNNBAKOTCA Ha XOMOoAE.

CpOKU1 NosIBNEHUS CUMMTOMOB BUBpaLIMOHHOU HoNne3HM
3aBUCAT OT YPOBHS 1 BPEMEHWN BO3AEUCTBUS BUBpaLIMK
B TeueHune pabouyero AHs. Tak y GOpMOBLIMKOB,
6ypUNbLLUMKOB, PUXTOBLLUWKOB 3aboeBaHne Ha4YnHaeT
pa3BuBaTbCH Yepes 8...12 net paboThl.




* Bubpaums. Bosgencreme
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CMMNTOMbI U YaCTOTHbIE ANAaNO030Hbl BpeaAHOoro BO3eUCTBUS
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* Bubpauus. HopmmnposaHue

« B poccnncknx crtaHpaptax (FOCT 12.1.012-90 wu
CH 2.2.4/2.1.8.566-96) HOpMMPYIOTCA KaK 3HAyeHus
BMBpOYCKOpeHusl, Tak n BubpockopocTu. pn 3TOM
HOPMbI A1 3TUX ABYX MapaMeTpoB CBS3aHbl Mexay
CObOM COOTHOLWIEHNEM Aa=wAv; Au=Av /w

Obwass Bubpaumss B 3TUX CTaHAapTax
noapa3aensieTcs Ha TPy KaTeropuu:

= Kateropysa 1 —  TpaHcnopTHas  Bubpauus,
BO3JENCTBYOWAa Ha 4enoBeka Ha paboumx MecTtax
TPAHCMOPTHbIX CPeACTB MNpuU  UX  OBMXXEHUWU 11O
MecTHoCTU (aBTOMOOWMNKM, TPaKTOpbl M KOMOBaWHbI,
CTpouTesibHble MallWHbl, CHErooYucTuUTEeNn, ropHO-
LUAXTHbIW TPAHCMOPT U Ap.);



Bubpauuns. HopMmpoaHue

KaTeropus 2 - TPaHCNOPTHO-TEXHOOrMYECKas
BMOpaLns, BO3AEUCTBYIOLLASA Ha YenoBeka Ha paboumx
MeCTax MallMH C OrpaHNYEHHOM 30HOW MEPEMELLEHUS MO
cneuuanbHo NOAroTOB/EHHbIM NOBEPXHOCTSAM
NPON3BOACTBEHHbBIX  MOMELLLEHWNH, MPOMbILL/TEHHbIX
N/IOLLAA0K, FOPHbIX BbIpabOTOK (3KCKaBaTOPbl, KpaHbl,
ropHble KOMbaWHbl, MyTEBbIE MaLLMHbI, 6ETOHOYKIAAUYMKU
nap.);

Kateropuss 3 - TexHonorm4yeckass Bubpaums,
BO3JENCTBYIOLLIAA Ha YenoBeka Ha paboumx MecTax
CTALUMOHAPHbLIX MaWWH (CTaHKW, KYy3HEYHO-NPECCOBOE
obopyaoBaHNe, 3MEeKTPUYECKME MallMHbl, HacoCbl W
BEHTUNATOPbI U Ap.) WK nepeparowasca Ha paboume
MecCTa, He UMEeKLLMe NCTOYHNKOB BUBpaumn.



Bubpauuns. HopMmpoaHue

= HopMaTuBHble 3HaUYeHNss BUOPOYCKOPEHNI A/191 JTOKaSIbHOM
BMOpaLMKM B OKTaBHbIX NOSI0Cax YacTtoT [peaensHo
NOMYCTUMblE 3HAYEHMS NTOKabHOW BUMBpaumnm

Uacrora, Iy g
Bubpoycxkopenne, 1,4
M/c?
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Bubpauns. HopmnpoBaHume

= [onyctnmoe 3HayeHne smbpaunmn c/y npu 4nnTenbHOCTY
ee Bo3aenctemsa T MmeHee 480 MuH (8 4) onpeaensieTcs no

dpopmyne:
/480
UT — U480 T

roe U - HopMa Bubpauuu npu AaMTeNbHOCTU BO3AEUCTBUS
480 MUH.

= MakcuManbHbIN YPOBEHb BUOpALIMN HE AO/MKEH MPEBbLILLATD
3Ha4YeHUK, BblUNCIEHHbIX Ang T = 30 MuUH.



Bubpauus.3awmTa

= OCHOBHble MeToabl BUbposawmntbl. [OCT 26568—85. Bubpauus.
MeToAabl U cpeacTBa 3awmnTbl. Knaccupukaums.

FOCT 25980—83. Bwubpauus. Cpeactsa 3awmTbl. HoMeHknaTypa
napamMeTposB

COBOKYMHOCTb METO/I0B M CPEACTB AJ1I1 YMEHbLUEHUS BPEAHOro
BO3AENCTBUSA BMOpaUMM Ha 4enoBeKa, npubopbl M MEXaHU3Mb
Ha3bIBalOTCA BUOPO3aLLUTOM.

. CpeactBa  3awmTbl  OT  BuBpauuu MnoapasAensloTcs  Ha
KOMNEKTUBHbIE U UHAVMBUAYaANbHbIE. [PeanoyTUTENIbHBIMUA ABNSIOTCS
CpPeAcTBa KOMEKTUBHOWM 3aLLMTHI.

: Bnbpozawmra ocylecTBnsgeTca creayrowmMMmn  OCHOBHbBIMU
MeToAaMMU:

j CHUXXEHNEM BMOPOAKTUBHOCTU MCTOYHMKA BMbpauum;

0 npMMeHeHneMm BubpoaeMndupytolnx (BMOPONOrioLLAOLWNX)
NOKPbITUU, NpuBOAALLNX K CHUXKEHMUIO NHTEHCUBHOCTH

I'IpOCTpaHCTBEHHOVI Bm6paumm KOHCTPYKUMWU 3a CHET paccesHns
SHEPITNN MEXAHNYECKUNX KOﬂe6aHVIVI



Bubpauus.3awmTa

BMbpounsonsaumen, Koraa MEXAY WCTOYHMKOM U  3alUMLIAEMbIM
O6bEKTOM  pa3MeLLaeTcsd  AOMNOJNIHUTENbHOE  YCTPOMCTBO,  TakK
Ha3biBaeMbi  Bubpom3zonaTtop. Pa3nuualor  Bubpou3onauuio  npu
CUIOBOM M KMHEMAaTUYECKOM BO36YXXAEHWN;

OVMHAMUYECKUM ralleHmeM Bubpauumn, rnpu KOTOPOM K 3aluuLLaeMOoMy
0ObeKTy MNPUCOEAMHSIETCS OOMONHUTENbHAs MexXxaHu4deckasl CUCTeMa,
M3MeHsoWan xapaktep ero konebanun. CpeacrBapeanusaumm 3TOro
MeToAa: AMHaMmnyeckme sBubporacutenm u @yHaameHTsbl (OCHOBAHUS);

aKTMBHbIM  rawleHMeMm Bubpaumn, Koraa Ans  BMOpO3alUMThI
UCMONb3YETCA AOMOSHUTENbHbIA UCTOYHUK BMOpaLMu, KOTOPbIM B
CpaBHEHMM C OCHOBHbIM MCTOYHMKOM FEHEPUPYET KONEbaHUs TOM e
aMMAUTyAbl, HO MPOTUBOMOMOXKHOW ha3bl.

K cpeactBaM mHAMBMAYaANbHOW  3aWNTbl OTHOCATCS BMOPO3aLUUTHbIE
NOACTABKWN, CUJIEHbS, PYKOSATKM, PyKaBuLbl, 06yBb.



Yi3mMepeHue U KOHTPosIb BubpaLumn

3MepeHue rnapaMeTpoB BuOpauun (BubponepemMeLleHus,
BMOPOCKOPOCTU UM BUOPOYCKOPEHUSI) MNPOM3BOAUTCSH C
NoMoubiO crneunanbHblX BUOpoaaTunkoB. Hawmbornbliee
NMPUMEHEHNE  HaxoasaAT  [AaTuyuKK BMBpOYCKOpEHUS
(akcenepoMeTpbl







