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JIABOPATOPHAS PABOTA Ne 8

TPEHIUHBI, UX BU/IbI. ITPUBOPLI I UBSMEPEHUSA. METO/IbI
HABJIIOJAEHUSA

TpemmHpl B KOHCTPYKIMAX CJIy’KaT BHEIIHUM NPU3HAKOM HX MEPETPY3KU U
negopmanyu. OHU MOTYT OBITh BbI3BaHbI Pa3HBIMU NPUYMHAMU, UMETh Pa3JIMYHbIC
IIOCJICACTBUS, a IMIOTOMY HOJPA3ACISIOTCS HA OnacHvie B HACTOALLEE BpPeMs WU B
NEpCIEeKTUBE U Heonachuvle. 1lpu 0OHapy>KEHUH TPEIIMH Ba)KHO BBLICHUTH MPUYUHY
MX BO3HUKHOBEHHMS M JaTh NPAaBWIbHYH) HM XapaKTEPUCTUKY, YCTaHOBWT,
ITPOJIOJDKAETCA JI UX PA3BUTHE WJIM MPEKP aTHIIOCh.

Merikre TpelMHbl B BHJIE CETKM HEIPABWILHOIO OYEPTAHHUS U OJUHAKOBOM
IIUPUHBI  BO3HHUKAIOT  BCJEACTBHE HEJOOPOKAYECTBEHHOCTH  IIEMEHTa WU
HECTaH/IAPTHON  TeMIepaTypHO-BIAKHOCTHOM 0OpaboTKM OeToHa TMpU  €ro
TBEPJCHUU; O3TO YycaZo4Hble TpemuHbl. OHU omacHbl, WOO MOTYT TPHUBECTH K
PACKpBITHUIO apMaTypbl, 4 TEM CaMbIM K JOCTYIly arpecCUBHOM cpensl. Takue
TPELIMHBI BO3HUKAIOT HA KPYIHBIX ITAHEISIX U3-3a TEMIIEPATYPHBIX BO3AECHCTBUM.

TpemmHpl B pacTIHYTOM 30HE apMOKAaMEHHBIX U  JKEJIE€300€TOHHBIX
M3ru0aeMbIX KOHCTPYKIIMM, HAallpaBJICHHbIE MEPIICHIUKYISIPHO PeOpy U 3aTyXaroliye
K HEUTpaJIbHOW OCH, OOBIMHO 00pa3yrloTcsl B Pe3yJbTare MEPEerpy3Ku KOHCTPYKIUU.
HaxmnoHHbIe TpenyHbl Ha BEPTUKAIBHBIX T'PaHSIX y ONOpP HM3THOAEMBIX JIEMEHTOB,
3aTyXalIIME TAKKE K HEUTPAIbHOM OCH, HEPEAKO BO3HUKAIOT BCJICJICTBUE
HENPaBWIbHOTO apMUPOBAHUS XOMYTaMH U OTTHOAMH.

[lo creneHn omacHOCTH MAJsl HECYIIMX W OTPAXIAOMMX KOHCTPYKIMH
TPELIMHBI MOXKHO PA3JIE€IIUTh HA TPU IPYIIIIHIL.

. TpemmHbl HeomacHele, YXyAUIAOIMME TOJIBKO KAa4eCTBO JIMLIEBOU
ITIOBEPXHOCTH.

2. OnacHble TpElIMHbI, BbI3BIBAIOLIME 3HAYUTEIBHOE OCJIA0JIEHUE CEUCHUH,
pa3BUTHE KOTOPBIX MPOJAOJIKACTCS C HEOCIa0eBa0IIEi MHTEHCUBHOCTBIO.

3. Tpemmnsl IPOMEKYTOYHON TPy, KOTOpBbIE YXYIALIAOT



DKCIUTyaTallMOHHBbIE  CBOWMCTBA, CHIKAOT  HAJNEKHOCTH W JOJITOBEYHOCTH
KOHCTPYKIIUHA, OJTHAKO €IIIe He CTIOCOOCTBYIOT MOJIHOMY MX Pa3pyLICHUIO.

B MeTtaimmueckux KOHCTPYKIMSX MOSIBJICHUE TPEIIUH B OOJIBIIIMHCTBE CIIy4acB
ONPEAESETCS SBJICHUSMU YCTAIOCTHOTO XapakTepa, 4TO 4YacTo HaOJIoAaeTrcs B
MOJKPAHOBBIX Oalikax W JAPYrUX KOHCTPYKIIMAX, TOJABEPKCHHBIX I€PEMEHHBIM
JTUHAMUYECKHAM Harpy3Kam.

Bo3HUKHOBEHHE TpEHIMH B KEIe300€TOHHBIX WM KAaMEHHBIX KOHCTPYKIUSX
OTIPEACISCTCA JIOKAIbHBIMU  TIEPEHANPSHKCHUAMH, YBJIQXHEHHEM OeToHa W
PACKIIMHUBAIOIIMM JEWCTBHUEM JbJla B MOPax Marepuaiga, KOPpO3WeHW apMarypbl U
JENCTBMEM MHOTHX TPYAHOIIPOTHO3UPYEMBIX (DaKTOPOB.

Cnenyer pa3nmyarb TPEUIMHBI, MOSBJICHUE KOTOPBIX BBI3BAHO HAIPSKECHUSIMU,
MPOSIBUBIIMMUCS B >KEI€300€TOHHBIX KOHCTPYKIMSIX B TMPOLIECCE H3TOTOBJICHMUS,
TPAHCTIOPTUPOBKM M MOHTaXKa, U TPEIIMHBI, 00YCJIOBJICHHBIC AKCILTyaTalluOHHBIMU
Harpy3KaMH 1 BO3JEHCTBUEM OKPYIKAOILIEH CPEbI.

B kene300€TOHHBIX KOHCTPYKIMSX K  TpEIIMHAM, TIOSBUBIIMMCS B
JIOAKCIUTyaTal[MOHHBIM TMEPHUOJI, OTHOCSTCS: YCaJO4YHbI€ TPEIIUHbI, BBHI3BAaHHBIC
OBICTPBIM BBICBIXaHHEM ITOBEPXHOCTHOTO CJIOSi OE€TOHA M COKpalleHHeM oO0beMma, a
TaKKe TPEHMHbI OT HaOyXaHWsl O€TOHA;, TPEUIMHBI, BBHI3BAHHBIC HEPABHOMEPHBIM
OXJIaKAeHHEeM OeTOHA; TPEUMHBI, BhI3BaHHBIC OOJIBIINM THAPATAIIMOHHBIM HArPEBOM
MIpU TBEPJICHUH OETOHA B MACCHUBHBIX KOHCTPYKUHUAX; TPEUMHBI TEXHOJIOTUYECKOTO
MIPOUCXOKICHUS, BOSHUKIIME B COOPHBIX KEJIE300CTOHHBIX AJIEMEHTaX B MpoIecce
M3TOTOBJICHUS, TPAHCTIOPTUPOBKH M MOHTAXa.

Tpeumnpl, MNOSBUBIIMECS B OKCIUTyaTaMOHHBIM MEPUON, Pa3JIEIAIOTCAd HA
CIEAYyIOUIME BUJIbI: TPEHIMHBI, BO3HUKIIME B PE3yJbTaTe TeMIEPaTypPHbBIX
aedopMaruii U3-3a HapyIIeHUH TpeOOBaHUN YCTPOMCTBA TEMIIEPaTyPHBIX IIBOB WU
HEIPABUWIBHOCTH PacyeTa CTaTUYECKHA HEOIPEAEITMMON CUCTEMBI HA TEMIIEPATYPHbIE
BO3JCUCTBUS;, TPEUIMHBL, BBI3BAHHBIE HEPABHOMEPHOCTBIO OCAIOK TPYHTOB
OCHOBaHWUS, TPEILVHBI, 00YCJIOBJICHHbBIEC CUJIOBBIMU BO3JICHICTBUSIMU,
MPEBBIIAIONMMU  CIIOCOOHOCTh  JKEJIE300€TOHHBIX  DJIEMEHTOB  BOCIPUHHUMATh

pacTAruBarOIue HaIpA>KCHUA.



[Ipy HamMuMKM TPEIMH HAa HECYHMX KOHCTPYKUMAX 3JaHUHA U COOPYKECHHU
HEOOXOAMMO OpraHu30BaTh CUCTEMATUYECKOe HaOJIOJCHUE 32 MX COCTOSHUEM H
BO3MOXHBIM Pa3BUTHEM C TE€M, 4YTOObl BBUSICHUTH XapakTep aedopmariuii
KOHCTPYKLHMW U CTENEHBb UX ONMACHOCTH ISl NaJbHEUIIEH IKCILTyaTall|y.

[npuHa pacKpbITUS TPEUIMH U3MEPSETCSI OTCYETHBIM MUKPOCKOTIOM «Mup-2»
w TpenmHomMepoM, Mukpockona MIIb-2 ¢ nenoi nenenust 0,02 MM, mpeaenom
n3Mepenus 6,5 mm u mukpockona MUP-2 ¢ npenenamu nzmepenuii ot 0,015 no 0,6
MM, a TaK)Ke JIyITbl ¢ MacIITaOHBIM JeneHueM (Jynbsl bpuHesnst) wim apyrux mpruoopoB

¥ MHCTPYMEHTOB, 00ECTICUUBAIOIIMX TOYHOCTh M3MepeHuit He Huxke 0,1 mm (puc. 1).
(puc. 1, 2).
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Puc. 2. [Tpubopsl 11 m3BMEpeHUst paCKPBITHS TPEIIMH

a - otcueTHbIN MuKpockont MIIB-2, 6 - n3Mepenre mMMpUHBI PACKPBITHS TPEIIMHBI JIYTOH:
1 - TpeumHa; 2 - neneHue MKaibl JIYIbL; 6 — IIyI

5



['myOvHy TpeumH YCTaHABJIMBAIOT, MPUMEHSS WUIJIbI U MPOBOJIOYHBIC IIIYTIHI
(puc.1) , a Taxxe npu MOMOLIM YJIbTPa3BYKOBBIX TpubopoB tuna YK-14 1M, beron-
32, Ilynscap-1.0, Ilynscap-1.1, ITynbcap-1.2.

[lpy  npuMeHeHMH  yIbTPa3BYKOBOIO  MeToJa  I[JIyOMHAa  TpEIMHbI
YCTaHABJIMBACTCS 10 M3MEHEHUIO BPEMEHU TNPOXOXKACHUS HMITYJIbCOB Kak MpHU
CKBO3HOM TMPO3BYYMBAHUM, TaK M METOJOM MPOJOJHLHOTO MPO(QUIMPOBAHUS TPHU
YCIIOBUU, YTO IUIOCKOCTh TPEIIMHOOOPA30BaHUS MEPHEHAUKYSIpHA  JIMHUU

npo3ByuuBaHus (puc. 3). I'myOuHa TpelmHbl ONPEAEIISETCs U3 COOTHOUICHU:
h=— t, — 1, ; (1)

a
V=, 2)
rie h - rryOuHa TpenyHSI;
V - CKOpOCTh pacnpocTpaHeHHsl yIbTpa3ByKa Ha ydacTke 0e3 TpeluH, MK/C;
tay te - BpeMmsi NpOXOXXIEHHUs yIbTpa3Byka Ha ydacTke Oe3 TpeluHbl U C
TPELIUHOM, C;

a - 6aza mMepeHus 111 000MX yI4aCTKOB, CM.

Pwuc.3. Onpenenenve riryOMHBI TPEIMH B KOHCTP YKITHH
1 - uznyuarens; 2 — IPUEMHUK

BaxkHbIM cpencTBOM B OLIEHKE AepopManuii KOHCTPYKLUWA, B YacTHOCTHU
TPEIIMH, SBISIOTCS MasK{A: OHH TO3BOJIIIOT YCTAHOBUTh KAaYECTBEHHYIO KapTHHY
nedopmaruu (a pelYakHbIe MasKd - U UX BEIUYUHY). Mask mpeacTaBisieT co0oit
macTUHKY JuHOM 200-250 MM, mmpunoit 40-50 MM, BbicoTOM 6-10 M, U3 TUIICA WK

HNEMCHTHO-TICCYAHOI'0 pPacTBOpad, HAJIOKCHHYIO IIOIICPCK TPCIIWHBLI, WX JIBC



CTEKJIIHHBIC WM METAUIMYECKUE IUIACTUHKHA, C 3aKPEIUICHHBIM OJHHM KO HIIOM
KaQ)KJ1as1 TI0 Pa3HbIE CTOPOHBI TPEUIUHBI, WIHA PBMAXHYIO0 cCUCTEMY. Pa3pbiB Maska wim
CMEIICHHUE TUIACTUHOK IO OTHOIICHHIO IPYT K JAPYTY CBUAECTEIBCTBYIOT O PA3BUTUU
nedhopmaruii.

Masiku  CcTaBsITCSI ~ HAa ~ OUYMIICHHYIO  MOBEPXHOCTh  KOHCTPYKIIMH
MEePIEHANKYISIPHO TpEIIMHE: IIEMEHTHBIE W ale0acTpOBbIE - HE MEHEee JBYX Ha
TPEUIMHY U HA K&XIbIK METP MO OJHOMY MasiKy, OCTAJIbHBIE - Ha K&KJblEe 3 METpA M0
OJHOMY MasKy, HO HE MEHE€ OJHOro Maska Ha TpemmHy. OCMOTp MAasiKoOB
MIPOM3BOIUTCS YEPE3 HENENIIO MOCIIE X YCTAHOBJICHUS, a 3aTEM OJIUH pa3 B MECSII.
[Ipu MHTEHCHUBHOM TPEMIMHOOOPA30BAHUH 00s3aTENICH €KETHEBHBIM KOHTPOJIb.

Ha xoHCTpykuMM M B CHEMAIBPHOM KypHAJ€ OTMEYAETCs HOMEpP U Jara
YCTaHOBKHM Masika; B KypHaJle, KpOME TOTO, 3alliCHIBACTCS IIMPUHA PACKPBITUA
TPELIMHBI U MPUBOJIUTCS CXEMa YCTAHOBKHU MAsKOB.

[Ipu pa3pbiBe HEMEHTHOTO WM aJledacTPOBOIO Masika, UTO CBUIETEIbCTBYET O
Pa3BUTHE TPEUIMHBI, CTABSITCA HOBBIC MAasiku, M B JKypHaJ€ YKa3bIBacTCs Jara
MOSIBJICHUS pa3pbliBa.

HaOmonenne 3a MaskaMu W YCTaHOBKA HOBBIX MAasKOB TMPOIOJDKACTCS 10
MPEKPALIEHUS] PA3BUTHS TPELIUHBI.

HaOmtonenne 3a pa3BuTHEM TpPEIIMH TPOBOAUTCA MO TpaduKy, KOTOPHIA B
KQKJIOM OTAEIBHOM CJIy4ae COCTABJISETCS B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHUI.

TpeluHbl BbISBISIOTCS ITyTEM OCMOTpPa MOBEPXHOCTEW KOHCTPYKIUM, a TAKKE
BBIOOPOYHOI'O CHITHS C KOHCTPYKIIMM 3AIIUTHBIX WM OTACJIOYHBIX MTOKPBITUH.

Crnenyer onpeaenuTs mojioxeHue, popmy, HanpaBJeHUE, PpaCIPOCTPAHEHUE TIO
JUIMHE, MUPUHY PACKPBITHS, TIyOHWHY, a TaKKe YCTaHOBHTH, NMPOMOJDKACTCS WM
MPEKPaTUIIOCh UX PA3BUTHE.

Ha xaxxnol TpenmHe yCTaHaBIMBAIOT Masik, KOTOPBIN MIPU PA3BUTHUM TPEUIUHBI
paspbiBaeTcs. Masik yCTaHaBIIMBAIOT B MECTE HAUOOJIBIIIETO PA3BUTHS TPEIIUHBI.

[Ipu HaOMOMEHUAX 32 PA3BUTHEM TPEIIWH IO JUIMHE KOHIIBI TPEIIUH BO BpEMS
KaKJI0T0 OCMOTpa (PUKCUPYIOTCS MOMEPEUHBbIMU IITPUXaMU, HAHECEHHBIMU KPaCKOM

WK OCTPbBIM HMHCTPYMCHTOM Ha ITOBCPXHOCTHU KOHCTPYKIHH. PHI[OM C KaXIbIM



LITPUXOM INPOCTABJIISIOT 1aTy OCMOTpA.

PacnonoxeHue TpemmH CXEMaTMYHO HAHOCAT Ha 4YepTeXH OOILIero Buaa
pa3BEPTKU CTEH 3/1aHUsA, OTMEJasi HOMepa U JaTy yCTaHOBKM MasikoB. Ha kaxmyro
TPEIIMHY COCTaBJISIOT IrpauK €€ pa3BUTHS U PaCKPHITUSL.

TpemuHbsl 1 MasgsKu B COOTBETCTBUU C TpaUKOM HAOJIIOJIEHUSI IEPHOANYECKU
OCMaTpUBAIOTCA, MU MO pE3ylbTaTaM OCMOTpPa COCTaBISIETCS AakT, B KOTOPOM
VKa3bIBAIOTCS: JaTa OCMOTPA, YEPTEXK C PACMOJIOKEHUEM TPEUMH W MAasKOB,
CBEJICHUSI O COCTOSIHUU TPEIIMH U MasiKOB, CBEJICHUS 00 OTCYTCTBUH WUJIM TOSIBICHUH
HOBBIX TPEIIMH U yCTaHOBKA Ha HUX MasikoB (IIpunoxenue A).

[IlupuHa packpbITHsl TpEUIMH B TMpoliecce HaOMIOACHUS W3MEpsAeTcs Npu
NOMOIIM  LIEJIEMEPOB WM  TpelmmHOMepoB. KOHCTpykmus 1uenemepa Wid
TpEIMHOMEPA MOXKET OBbITh PA3JIMYHOM B 3aBHCUMOCTH OT IIMPHUHBI TPELIMHBI WU
IBa MEXKy 3JIEMEHTaMH, BUAA U YCJIOBHM 3KCILTyaTallud KOHCTPYKIIHUA.

PaccMOTpyM  KOHCTPYKTHBHBIE CXEMbl pPa3JIMUHBIX TUIOB MAaskoB U
IeJIEMEPOB.

Hanbonee nmpocTtoe perieHue uMeeT miacTuH4YaThid Masik (puc. 4). OH cocTouT
U3 JIBYX METAUIMYECKUX, CTEKISHHBIX WU TJIEKCUTIACOBBIX IJIACTUHOK, MMEIOIIMUX
PUCKH W YKpEIUICHHBIX Ha pacTBOpPE TaK, YTOOBI MPH PACKPHITUU TPEIIMHBI
IUIACTUHKM CKOJNIL3WIM oOJHa mno Japyroil. Kpas miacTUHOK JOJDKHBI  OBITH
napajulenbHbl  Apyr Apyry. llocne npukpervieHuss IUIACTUHOK K KOHCTPYKUUHU
OTMEUal0T Ha HUX HOMEp U J1aTy YCTaHOBKM Maska. [lo 3amepam paccTostHUsS MExXIy
pUCKaMH OTIPEEIIAIOT BEIMUUHY PACKPBITHS TPELUHBI.

[Henemep xouctpykiuu Jlenl MIAEITIA (puc. 5) cocToutr u3 ABYX JaTyHHBIX
IUTaCTHH, OJIHA U3 KOTOPBIX PACcIOJIOKEHA B CIEIUAILHO BHITOYEHHOM Ia3y BTOPOH
wiactuHbl. Ha o0enx racTiHax MMEIOTCS Kbl ¢ MUJUTUMETPOBBIMHU JCIICHUSIMU,
npruyeM Ha [I-oOpa3Hoii TuTacTHHE caeliaHa Ipope3b I YTCHHS JICJICHUH IIKaIbl Ha
BHYTPEHHEU (BTOpPOI) MIIACTHUHE.

[InacTuHbl KpemsaTcsi K HM30THYTbIM IITHIPAM, CBOOOJHBIE KOHIBI KOTOPBIX
3a/ienbIBatOTC B 0€TOH. ONHMCaHHBIN LIeJIeMep MO3BOJIIET ONPENEIUTh BEIUYHUHY

Ppa3sBUTHUA TPCHIMH 110 TPEM HAIIPaABJICHUAM.



Puc. 4. IInacTuHYATHIN MasiK U3 IBYX OKPAILICHHBIX IJIACTHHOK

1 - nnactuHKa, OKpalleHHas B OeNbIi [[BET; 2 - IACTUHKA, OKpaIlleHHAsl B KPACHBIH 1IBET;
3 - TUTICOBBIC IUIUTKU; 4 — TpelpHa

Masik koHcTpykimu @.A. benskoBa B 001eM Bujie n300paxkeH Ha puc. 6. OH
COCTOUT U3 JBYX MPSAMOYTOJLHBIX THUIICOBBIX WM ae0acTPOBBIX IUIUTOK Pa3MepoM
100x60 MM u TommmHOW 15-20 MM. B Kakmoil u3 IUIMTOK Ha BEPTHKAIBHOU M
TOPU30OHTAILHOM TIPaHAX 3aKPEIUIEHbl MATh METAUIMYECKUX IIMWIEK C OCTPhIM
KOHIIOM, BBICTyHarommM Ha 1-2 mm. [ HaOroneHus 3a pa3BUTUEM TPEIIUHBI JIBE
TaKue MJIMTKU KPEISAT Ha TMIICOBOM WM anedacTpOBOM PacTBOpPE MO 00€ CTOPOHBI
TPEIIMHbI, YTOObl MMUIbKU ObLJIM PACIOJIOKEHbI Ha MPSIMBIX, HapajuledbHBIX JPYT
apyry: 4ytoOsl mmwibku 1, 2, 3, 4 (puc. 4) Ha BEpPTUKATLHON IJIOCKOCTH
PAaCTIOJIOKUITUCH HA OJTHOM TPSIMOM, a 4eThIpe APYTrux - 5, 6, 7, 8 Ha Apyroi npsmMoii.
[Ipuparnienre TpemyHbl U3MEPSAIOT N0 U3MEHEHUIO TOJIOKEHMS I uiieK. i 3Toro K
HIMAJIbKaM TEPUOJUUECKH TPUKIAABIBAIOT YUCTHIA JUCT OyMarv, HakJICCHHBIA Ha
daHepy, U TIOCJIE JISTKOTO HAAABJIMBAHUSA W3MEPSIOT PACCTOSTHUS MEXIY MPOKOIaMU
no mnomnepedHoMy Macmraldy. Masku xoHcTpykimu @.A. bensikoBa mo3BOJSAIOT

OoIpCaAC/IMTh B3aMMHOC CMCIICHUC CTOPOH TPCIIWMH B TPCX HAIIPABJICHUAX.
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Puc. 5. lllenemep konctpykumu Jlenl MIIEITA

1 - cko0a; 2 - m3MepuTenpHas MKana; 3 - TpenmHa; 4 — 3auekaHka
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Puc. 6. Masik konctpykimu @.A. bensixosa

[ememep, y KOTOPOTro CYETHBIM MEXaHU3MOM CIIY>KHT MECCypa, CXeMaTUu4eCKH
MOKa3zaH Ha puc. /. JlaHHbIe U3MEpPEHUIl 110 MECCype YBA3BIBAIOTCS C TEMIIEPATypO
BO3[yXa, Ha KOTOPYIO BBOJUTCS COOTBETCTBYIOIIAS TOTPABKa; OKOHYATEIHHYIO
BEIMYUHY OTCUETA S, MM, OTIPEJIEIISIOT 110 (hopMyIIe:

S = F-Klt, (3)
rae F - orcuer o Meccype, MuM;

K - K03 PHIIEHT TMHERHOTO PACIIMPEHUS META/LIA IICYa MECCYPHI;

t - TeMIiepaTypa Bo37yxa B MOMEHT OTcUeTa; | - JJIMHA Tuieda MecCyphbl, MM.

[lenemep 11 AIMTENBHBIX HAOMIOACHMA MOKa3aH Ha puc. 8. OH coCTOHT U3
IBYX MapoK, Kakmas U3 KOTOPBIX TPEACTaBIsIeT COOOW IWIMHADP U3
HEKOPPOAUPYIOIIEr0 METaJlla C MOJYIIApOBOW TOJIOBKOM, YKPEIJICHHON Ha
KBaJpaTHOM (hIaHIle U3 JIMCTOBOM cTamu. /s 3akp eruieHus duiaHia B 0€TOHE K HEMY
npuBapuUBaeTCcs aHkepHas ckobOa. [lapa Takux Mapok ycTaHaBIMBaeTcs 1Mo o0e
CTOPOHBI TpelIMHbI. M3MepeHne paccTosHUS MEXIy MapKaMH BO BpEeMsI KaXXIOTO
OCMOTpa TPOM3BOJAMTCS IITAHTCHIMPKYJIEM JBaXIbl: B 00XBaT LMUIMHIPOB U B
00XBaT TMOJYIIAPOBBIX TOJOBOK C YIOPOM HOXEK INTAHTEHIIUPKYIS B TOPIIBI
MHAPOB. OTHO3HAYHOCTH MI3MEHEHHUM PACCTOSHHUM 10 00€UM M3MEPEHHUSIM MEXTY
[IUKJIAMH YKKET Ha OTCYTCTBHE OIIMOOK MPHU MPOU3BOICTBE 3aMEPOB.

[enmemep mms w3MepeHus nedopmanmii MIMPOKUX IIIBOB CXEMaTHUECKHU
nmokazad Ha puc. 9. OH COCTOHT U3 JBYX OTPE3KOB yroJkoBoro xene3a (100x100x100
MM), TIPHUKPEIUICHHBIX K 00€MM CTOpOHAM IIBa MPHW TOMOIIM aHKEPHBIX 001TOB. K
KOHIIaM yTOJIKOB MPUKPEIUIAIOTCS ABE (hacOHHBIE TIIACTUHKU U3 HEKOPPOIUPYIOILIETO

metayuia.  [lpu  nmedopmammsix 1mBa TUTACTUHKA CKOJB3AT OAHA IO JAPYTOil.
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Jlepopmainio 1mBa ONMpenessitoT KaK pa3HOCTh PACCTOSHUM MEXTY BEpTUKATbHBIMH

INIIOCKOCTAMHU IINIACTHHOK B OTACIbHBIX ITUKJIAX I/I3M€p€HI/II7L

Puc. 7. lllenemep ¢ Meccypoii
1 - meccypa; 2 — TpenmHa

Puc. 8. Illenemep a1 AMTENBLHBIX HAOTIOICHUHA
1 - mapka; 2 - duanen; 3 - aHKepHas TUIATA

i2q

Puc. 9. lllenemep st m3mMepeHus: MIMPOKUX TPEITMH U IIIBOB

s HaOmomeHWid 3a TpeIMMHAMHM W OCaAKaMH B CTEHaX IPUMEHSIOT
CTpeIOUHO-phuakHoe ycTpoiicTBo (puc. 10). OHO COCTOWT M3 JAEPEBSHHON WM
MEeTaUTMYEeCKOM cTpenku AiauHoi 0,7-1 M, mapHUpOB U MepHOU mikaibl. [TlapHUpHI,
3aKPEIUITIOIME CTPENKY Ha CTEHE, PAaCIoOJIOKEHBI MO0 00€ CTOPOHBI OT TPEIIUHEI.
JlimHa ocTabHOM cBOOOIHOM yacTu cTpenkd B 10 pa3 Gobiiie pacCTOSTHUS MEXIY

YKa3aHHbIMU IIAPHUPHBIMH  KpEIUIEHUsIMU. TakuM 00pa3oM, BEPTUKAILHOMY
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CMEUICHUIO OJIHOTO IIapHUpa OTHOCHUTEIILHO JAPYroro cooteBerctByer B 10 pa3
OoJiblllee CMEIICHUE BBEPX WJIM BHHM3 KOHLA CTPEIKM HaJ MEpPHOM MIKaJIoiu
(MeTaIMYECKON WK JEepeBIHHON pelikoii). B aTux yclioBUsX BEIMYMHA OCANOK IO
00€ CTOPOHBI TPEIIMHBI B | MM COOTBETCTBYET CMEILLECHUIO KOHIA CTPENKU Ha 10 mm.
[Ipn ycTaHoBke mpubopa Ha CTEHE CBOOOJHBIM KOHEI| CTPENKU MOMEUIAETCs Haj
HYJIEBBIM JIEJIEHUEM MEPHOM IIKAJIBI.

B xypnane nHa0moaeHnii GUKCUpyroTcs: HoOMEp U Jara YCTaHOBKM Masika WU
niesieMepa, MECTO M CXEMa MX PaclOJIOKEHUS, IEpBOHAYAIbHASA IIUPUHA TPEIIMHBI,
W3MEHEHHE CO BPEMEHEM JJIMHBI U TJTyOWHBI TPEIIUHBL

[To maHHBIM M3MepeHHiA CTPOST rpaduk xoaa packpeiThs TpenwH (puc. 11).

B ciuyuae nedpopmanum Masika pSAOM C HHUM YCTAaHABIMBAECTCS HOBBIA,
KOTOPOMY ITPHUCBAMBACTCS TOT K€ HOMEp, HO C MHAEKCOM. Masiku, Ha KOTOpPBIX
MOSIBWIUCH TPEIIMHBI, HE YIISIOT A0 OKOHYAHUS HAOII0ACHUN.

Ecom B Teuenune 30 cyTok uU3MEHEHHE pa3MEpOB TpeIMH He Oyner
(UKCHUPOBAHO, UX Pa3BUTHE MOKHO CUMTATh 3aKOHYEHHBIM, MASKHd MOYHO CHSATH U

TPELIMHBI 3a/1€1aTh.

Puc. 10. CTpenoyHslil pplyaXHbIA IPHOOP JIs ONPENETICHUS HUHTEHCUBHOCTH

HEPABHOMEPHOM OCAJIKH CTCHBI
a — TIOJIOKEeHHE TPUOOpPa A0 OCAIKU CTEHBI;
6 — MoJIoKeHr e TTpuOopa MOCie OCaJKU CTEHBI; 1 — TpelMHa; 2 — yKa3zaTellbHas CTpelika; 3 —
MIAPHUPHOE KPETIJICHUE CTPEJIKU Ha CTeHe; 4 — MepHasl IIKaia
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HOMEF.

omTREF.

Puc. 11. I'paduk xona packpbITUsi TpEIIUH
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Ko HTPOJIBHBLIC BOIIPOCHI

1 Kakne BuabI TpelvH Bbl 3HaeTe?

2 Ilepeuucnure npuOOpsl AJsI U3MEPEHHUs TIIyOMHBI W BEIMYUHBI PACKPBITHS
TPELLMH.

3 Kak onpenenuts riayOuHy TpEUMHBI YIbTPa3ByKOBBIM NpHOOpoM?

4 Kakue BUIbI MAasIKOB BEI 3HaeTe?

5 Yro Takoe meneMep U Kakue KOHCTPYKLMU LIEJIEMEPOB BbI 3HAETE?

6 Jlis 4ero ycTaHaBIMBAECTCS CTPEJIOYHBIM PhIMAXHBIA NPUOOP M Kak CTPOUTCS
rpaduk Xo1a pacKpbITUS TPEUIHH.

7 Kak Benercs u COACPIKAaHNC KypHaJIa Ha6JIIOI[eHI/IH 3a TpClIIMHaMU.
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[Ipunoxenue A

KYPHAJI HABJIIOAEHUA 3A TPEIIIMUHAMUA

[Mupuna Mupuna
Anpec Koncrpykuus Mecto Jlata P Hnunaa Hara P Jnmuaa
Howmep PacKpbITUS PacCKpbITUS
oObekTa Masika YCTaHOBKH YCTaHOBKH TPELMHBI MPOBEPKU TPEIMHBI
TPEIMHBI TPEIMHBI

Masiku IepruoAMYEeCKd OCMATPUBAIOTCS | 110 PE3yIbTaTaM OCMOTpPa COCTABIISIIOTCS aKThl, COAEPKaIMe CIIeIy0 Iy HH(pOpMaIuio:

* 1aTy OCMOTpAa;

* (aMUITMU ¥ TOJKHOCTH JIMLL, TPOU3BOISIIMX OCMOTP U COCTABUBIIMX aKT;

* IIepeueHb HOMEPOB MAasSKOB C JlaTaMHM YCTAaHOBKM KaKJIOTO, a TaKKe CBEIEHHUS O COCTOSIHMM MasKOB BO BpEeMsl OCMOTpa, a JUIsl MasKoB,
MOCTaBJICHHBIX B KOHIIE TPELIMHBI, KPOME TOTO, CBEACHUS 00 YAJITMHEHUHU TPEIMHBI;

* CBE/ICHMS O IIPOBEACHHON 3aMEHE pa3pyLIMB IIMXCSI MAsIKOB HOBBIMU;

* CBE/ICHMS O HAJIMYMU HOBBIX TPEIIMH U YCTAHOBKH HA HUX MAasIKOB.

Ha6JIIOI[eHI/ISI 3a MadgKkaMu BCAYTCAd B TCUCHUC MIMTCIIBHOTO IICpHUOA. OCManI/IBaIOTCSI MasgKu 4YCpe3 HCACIIO ITOCJIC YCTAHOBKHU, a 3aTCM
CKEMECAYHO. HpI/I HHTCHCHBHOM PAa3sBUTHH TPCHIMH MasAK1 OCMATPUBAIOTCA CKCAHCBHO.




