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Bacuimn Muxamiosud Bocrpukosn
CtpourejibHbIEe HHCTPYMEHTDI

BBenenne

OTa KHWUra MOCBALIEHA CTPOMTENILHBIM MHCTPyMeHTaM. Hu 171 KOro He cekper, 4To NepBble
MIPUCTIOCOONIEHU A 1J151 BO3BEEHU S )KUIIUIL OSBUIIMCH B TITyOOKOM JIPEBHOCTH, Cpasy e MOcie co3/1a-
HUs1 opyaui Tpyaa. CoOCTBEHHO, [UIsl APEBHETO YeIoBeKa KaMEHHBIN TOMOP CITYKWJ U IJIs1 OXOTHI, U
IJ151 3ALUTHl OT XUIHUKOB M HEAPYIOB, U JUIs TOTO, YTOOBI HAPYOUTh BETOK U COOPYIUTh KPBIIIY Hajl
rosioBoii. K nepBbIM CTpOUTEIbHBIM MHCTPYMEHTAM, I10 JIAHHBIM apXe0JIOroB, OTHOCATCS KaMEHHOE
PyOMJIO, U3TOTOBJISABIIEECS U3 KPEMHS, U TOIOP.

Jo cnepyromero mara B pa3BUTHHA CTPOUTENBHBIX MHCTPYMEHTOB MPOLIIM BeKa: CHaYasIa OrOHb
MIPOYHO BOILEJ B KM3Hb EPBOOBITHBIX TUIEMEH, 3aTeM ObLIM OTKPHITHI METAJUIBI M pa3pabOTaHbI TeX-
HOJIOTUM MX IUIaBJIeHUs. B cyIHOCTH, TOBOPUTH O pa3pabOTKe TEXHOJIOIUI MOKHO TOJIBKO YCJIOBHO,
TaK Kak BCsl paboTa Besach METOAOM MPOO U OIMMOOK. YHHUKAJIBHBIN OIBIT JPEBHUX MAcTePOB HaKarl-
JIMBaJICA MO KPyNMLIAM, a ero rnepejiaya OCylecTBIAIach OT YUUTeNs K YUeHUKY. B Te BpemeHa axe
yMeJible Ky3HElbl M CTOJISIPBI, CIOCOOHBIE CIENaTh TOIOp, MIJIY WM JIOMaTy, ObLIM yBaXaeMbIMU
JIOABMM, HE TOBOPsI O MacTepax ¢ OONbINOi OYKBBI, el aBTOPUTET ObLT CPAaBHUM C aBTOPUTETOM ILJIe-
MEHHBIX BOXIEH.

Co BpeMeHeM JIIoIH Bce OOJTbIIIe 1 OOMbIIIE YIUIIUCh HEHUTh KOM(POPT CBOMX JKUJIUIL, HAUMHAS
NPEIbSBIIATH MOBBIIICHHbIE TPEOOBAHKS K KayeCTBY CTPOUTENBCTBA U, CIEJOBATENIbHO, K MacTep-
CTBY KaMEHIIIMKOB M IIJIOTHUKOB, KOTOPOE, B CBOIO OYEpe/ib, ONMMPAJIOCh Ha YMEJIOe BJIaJJIEHUE CTPO-
UTEJIbHBIMU MHCTpYMeHTaMHU. [loTpe6oBanock yIyuIuTh Ka4eCTBO MHCTPYMEHTOB, a TAKKE CO3JaTh
HOBBIE, KOTOpBIE 00JIeryryIi Obl padoTy M MO3BOJIMIM OBl CIETaTh ee 0osee TOUHOM.

B XX Beke cTpeMUTEIbHOE Pa3BUTHE TEXHOJIOTUI 3aTPOHYJIO U CTPOUTELCTBO. MHOKECTBO
TPYAOEMKHX OMeparyil OblII0 MEXaHU3MPOBAHO, TIOSIBUJIMCH CIIEIMAIbHBIE TIPHCIIOCOOIEHHS M MeXa-
HU3MBI, U30aBJISIOINE CTPOUTEIIEH OT TSKEION padoThl. BonbIlioe KoMM4ecTBO MHCTPYMEHTOB IOy~
YUJIO MEKTPUUYECKUI MPUBOJ, a U3MEpHTeSbHbIE PHOOpPH! CTany Oosiee TOUYHBIMU. B Hactosiee
BpeMsI ITPOCThIE CTPOUTEIbHbIE MHCTPYMEHTHI I0BE/ICHBI TPAKTUIECKH JI0 COBEPIIICHCTBA: 1IeIeCO00-
Pa3HOCTb, MPOYHOCTh U (PYHKIIMOHATBHOCTh COYETAIOTCS] B HUX OYE€Hb FAPMOHUYHO.

B 31001 KHUre onMcaHbl OCHOBHBIE MHCTPYMEHTBI, KOTOpbIE TPEOYIOTCS MPU CTPOUTEIIBCTBE U
PEMOHTe, a TaKKe MHOKECTBO BHUIOB palOT, BHIOIHIEMBIX C MX MOMOIIbI0. 1 XOTs coBpeMeHHbIN
YeJIoBeK He 00s3aH OBITh CIEIMAIMCTOM B Pa3IMYHBIX OONACTSIX, HO 3HATh a3bl CTPOUTENIBCTBA U
yYMETb IPaMOTHO TIOJIb30BAThCS CTPOUTETLHBIMI MHCTPYMEHTaMU OH, O€3YCIIOBHO, TOJIKEH, YTOOBI HE
UCTIBITHIBATh YyBCTBA OECIIOMOIIHOCTH Tiepe]] BHE3AIHO MPOTEKIIIeH KpbIIel, pa3OUBIIMMCS CTEK-
JIOM WJIM CKPUITy4Yel MOJIOBULIEH.
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1. U3mepureJibHbIE HHCTPYMEHTbI

bBe3 HHX HEBO3MOKHO MPEJICTABUTD BBHIMIOJIHEHUE Jaske CAMOU TPOCTOM KaK CTPOUTETbHOM, TaK
Y OTJIEJIOYHON Orepaluu.
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Pyinerka

JlaHHBII BUJ M3MEPUTETBHOTO MHCTPYMEHTA — 3TO JIEHTA U3 TOHKOW MOKOHM CTajM, 3aKJIo-
YeHHasl B METAJUTMUECKUI WM TJIACTMACCOBBIN Kopityc. CMaThiBaeTcsl JIGHTa aBTOMAaTUYECKHU TIPH
Hakatuu KHonku (¢pukcaropa). yuHa konednercs ot 100 qo 1000 cMm. Pynetku GOMBINON JITMHBI
CHaOXEeHBI MJTACTMACCOBOM WJIM CTaIbHOUM pyukoi I1-oOpasHoit ¢opmbl. [leneHnsi HaHeceHbl uepes
Kaxplid MuuameTp. Liudgpamu oTMeueHbl CAHTUMETPHI U IECSITKA CAHTUMETPOB. PynieTka ucnosns-
3yeTcsi 1Sl U3MEPEHU s MPSMOIMHENHBIX BETMYMH.

Puc. 1. KOHTpOJIbBHO-U3MepHTENIbHbIE HHCTPYMEHTHI: a, O — BUBI PYJIETOK; B — CKJIATHON METP.
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CkJaaHon MeTp

[Tpumensiercs 11 U3MepeHUsl BEPTUKAJIBHONW U TOPU3OHTAJIBHOU KJIA/IKHU.

CocToUT U3 JIeCATH OTPE3KOB, CKPEIUIEHHBIX MeXIy cOOOU Kjernkamu, 1mo 10 ¢cM KaKbli.
Mertp usroraBiamMBaeTcs U3 IJIACTMACCHI, JKeJle3a U JPEBECUHbI MATKUX 1opo,. [1s nmpoaienus cpoka
CITY’KOBI Ka)K/10€ COUJIEHEHHE CMa3bIBAIOT MAITMHHBIM MAacCJIOM.

[lepeHocuTh CKIaJHON METp ClieyeT B YexJie Wiu B crienpaibHoM ymisipe. He pekomeHny-
€TCA HOCUTb METP B KapMaHE, TaK KaK OCTPBIMU KpasAMH MOKHO UCIIOPTUTDL OACKAY U MMOPAHHUTHCA.
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YrojibHUK

Ouenb npoct U ynodeH B oOpamiennu. Ho HecMOTpst Ha TPOCTOTY, OH OBIBA€T HECKOJbKUX
BUJIOB, KQXKIbIH M3 KOTOPHIX MMEET OCOOEHHOCTU M OTIINYMSI.
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YroJbHUK 00bIKHOBEHHBIN

[TpenmourutenbHO, YTOOBI ITMHA CTOPOH, OOpa3yIoNuX MPsIMOW yroi, Oblia He MeHbine 90—
100 cm.

0oL

Puc. 2. KoHTposbHO-M3MepUTEIbHbIE MHCTPYMEHTBI: 2 — IEPEBSHHBIN YIOJIbHUK; O — MeTaJLIu-
YECKUH YTOJIbHUK.

DTOT BU YTOJIbBHUKA MOXKHO CMACTEPUTDL U CaMOMY.

M3rorapnuBaeTcs Kak U3 MeTalIa, Tak U iepeBa, HO JpeBecrHa Moj] BO3AEHCTBUEM BJlaru pas-
Oyxaer, a Ipy MPOCYILKe IJIEHKU YroJbHUKA MOT'YT 1e(DOPMUPOBATHCA.
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EpyHok

[pencraBisieT coOOM YrolbHUK U3 JBYX IUIACTHH, OJHA U3 KOTOPBIX 3aKperieHa Ha CepeivHe
apyroit rox yriioM 45°. Takol yrolbHHUK YI0OeH Takke IMpH onpeesieHnn yriaa 135°.
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MaJuka

Wcnonb3yercst 1si iepeHeceHust yIrioB 0e3 MX TOYHOTO TMOTpajyCHOro yTOuHeHHs. Takoil
MHCTPYMEHT COCTOUT U3 [IBYX AEPEBSHHBIX IJIACTHH, 3aKPEIUIEHHBIX HA IIApHUPE.

12
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YroJbHUK-IIEHTPOUCKATEJIb

Takoil yroJbHUK MCHOJB3yeTCs MPU NMOUCKE LIEHTpa y JeTaiell UIMHIpUuYecKol (popmbl. OH
COCTOMT W3 JIMHEHKH, 3aKPEIUICHHON Ha CepefiMHe OCHOBAHWS PAaBHOOEIPEHHOTO TPEYyroJbHUKA.
VTONBHUK YKJIaJbIBACTCS Ha IWIMHIPUYECKYIO MOBEPXHOCTh U 3aTEM MOCTENIEHHO NIepeBUraeTcs K
LEHTPY, MIPA STOM UCKOMasl BEJIMUMHA SIBJISIETCS] TUAMETPOM OKPYKHOCTH.
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HyTtpomep

[pexacraBisieT coboil HEKOTOpPOE MOAOOME LUPKYJISA, KOHIBI KOTOPOTO BBHIBEPHYTHI HAPYKY.
Takoii mprOOp UCTIONB3YeTCs ATl U3MEPEHHsI BHYTPEHHETO JaMeTpa Pa3IuyHbIX AeTajel.
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I{upKyJab

HWcnonb3yertcst A1l BHIPUCOBBIBAHMSI KPYTJIBIX JIETAJIel Ha 3arOTOBKAX, a TaKke MPH OBICTPOM
NEPEHECEHUH PA3METKHU.

OOBIYHO OH M3rOTABJIMBAETCS U3 METAJJIa, HO MHOT/Ia MOKHO BCTPETUTD U AepeBsHHbINA. Llup-
KyJIb U3BECTEH YeJIOBEUECTBY yke Oosiee AByX Thicsid JieT. [lepBble UpKyiu ObUIM I0OCTaTOUHO TIPH-
MUTHBHBI Y COCTOSIITH U3 IBYX POBHBIX MAJIOK C 320CTPEHHBIMH KOHLIAMM, CK PETUICHHBIX ME3KTy COOOM
JEpPEBSHHBIM LITHIPEM.

B Haie Bpems BUJ] IMPKYJIsl 3HAYMTEIBHO MPE0OPa3UICS.

15
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HITaHreHUPKYJIb

[IpumeHnseTca a1 U3MepeHus BeIWYUHBI JeTaned. I 9Toro CropoHa JeTaly MoMelaercs
ME>K/1y HITAHTOM M pAMKOM, BEpXHHIA yC Oy/IeT IOKa3bIBaTh pa3Mep U3MEPSeMOro PacCTOSHUS.
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Puc. 3. IllTaHreHUMpPKYJIb.
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Peiicmyc

Hcnonb3yercs /11 HaHeCEHUs1 Ha TIOBEPXHOCTHU MapasUIebHBIX CTOpoHe Opycka jauHui. Cam
pericMyc COCTOMT M3 JBYX TOJICTBIX TUIAHOK, KOTOpbIE BCTaBJIEHHI B OOJBIION Opycok. Ha ogHol u3
CTOPOH IINIAHOK MMEIOTCA OCTPLIC HIIMTUJIBKHA — UMW U IIPOU3BOAUTCA pa3METKaA.
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Cko0a

[TpumeHnsieTcst 11s1 HAaHECEHU S JIMHUI TIPU PyYHOH BBIOOPKE APEBECHHBI MO THE3/1a U MPOy-
IMHBL. B OCHOBe ycTpoiicTBa CKOOBI JICKUT JEPEBSIHHBIN OPYCOK, B KOTOPOM C OJHOUM CTOPOHBI Ha
paccrostnum 1/3 Bceil A7MHBI BRIOpaHa YeTBEpTh. 3aTeM Ha 3TOM YeTBEPTU Ha ONpeJesIeHHOM pac-
CTOSIHUM BOMBAIOTCSI TBO3/IM, KOTOPBIMH HAHOCHTCS pa3MeTKa B BUJE NTAPAJUICIIbHBIX JIMHU.
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CTtpouTeJibHbIN YPOBEHbD

[MpumeHsieTcst 1151 TPOBEPKM FOPU3OHTAJIBHBIX U BEPTUKAJIbHBIX HaripaBieHnid. OH cHaOXeH
CTIEIMAIBHBIMU YCTPOWCTBAMH B BHJIE HEMHOTO M30THYTBIX TPYOOK, CIEaHHBIX U3 CTeK1a. BHyTpu
TpyOOUeK HAXOAUTCS CIUPT. [IBe TMHUM B CAMOW BBICOKOM YaCTH TPYOKH yKa3bIBaIOT BEPTUKAIBLHOE
HarpapJieHre. PacrosiokeHue my3pIpbKa BO3/IyXa MEKIy JUHUSIMA BTOPON TPYOKH yKa3bIBaeT TOPH-
30HTaJIbHOE HarpasiieHue. [IJiuHa ypoBHs nomkHa ObiTh 40-80 cm.

[Tpu mokyrke MHCTpyMEHTa HEOOXOIUMO OOpalaTh BHUMaHHE Ha TO, YTOOBI OH COXPaHSLI
MOKa3aHMsI 110 BCEM HaIlPaBJICHUSIM.

Il 3TOrO HaJ0 MOBEPHYTh YpoBeHb Ha 180°, mepen 3TUM PacHoONIOKUB €ro Ha TIOCKOCTH.
[Nocne 3Toro Hy)KHO BHUMATEJILHO TIOCMOTPETh Ha MY3BIPEK BO3/yXa: OH JIOJKEH OCTAThCS MEKLY
ABYMA MEPHBIMU JIMHUSAMU.

Puc. 4. Bunpl ypoBHel: a — MeTALTMUECKUIL; O, B — IepeBsSIHHbIC.

XpaHI/ITB €ro, a TakKxke MNEPEHOCUTH CIICAYCT TOJIBKO B CIICHHUAJIbHOM Q)YTHHPC U BO BpEMA
pa6OTbI CTapaTbCsd HE YPOHUTD. YPOBGHB — BCLIb XPYyIIKadad U MOXET OUYCHb 6bICTpO BBIITU U3 CTpoOA.
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I'mOKui ypoBeHb

Eciu HeT BO3MOKHOCTH NTPUOOPECTH '’MOKUI yPOBEHb IPOMBIIIUIEHHOTO 00pasiia, B 3TOM CIIy-
Yae ero MOKHO 3aMeHUTh TMOKOM TPYOKO# (Kak B cMcTeMe /1Jisl BHyTpeHHero BiuBaHus). OHa 3Hauu-
TEJIBHO yI00HEee 3aBOJICKOM, TaK Kak IMPeCTaBIIseT COOOM CIUIOIIHOE BU3MPHOE (CMOTPOBOE) OKOIIIKO,
Y HE HYKHO BBIMEPSITh KOJIMUECTBO 3aJIMBAEMOU B YPOBEHb BOJIBI. [yIMHA TPyOKHU BBHIUMCIISIETCS Clie-

Ay0IUM 00pa3oM: JJIMHA OOMUIIOBBIBAEMON MIOBEPXHOCTH YMHOXaeTcs Ha 1,5.
- ey

H I db @l

a

Puc. 5. I'nOkuil ypoBeHb: a — o01Mid BU; 0 — 0o(popMiIeHHE OKOHEUHOCTEH.
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OTBec

OTBec CiIyXUT IJIs1 IPOBEPKH BEPTUKAJIBHOCTU CTEH, CTOJIOOB, MPOCTEHKOB M MPABUIILHOCTH
YIJIOB KJIAJIKH.

Puc. 6. Bunp! orBecos.

OH COCTOUT M3 IHYpa U IWIMHAPOOOpa3HOro rpy3uia 15 MM B auamerpe, Becom 150-200 r.
IIpu mcnonp30BaHMM OTBECA HYKHO IPOBEPUTH, KAK KPEIKO IIHYP MPUBA3aH K IPYy3UITY, U TOJIBKO
€CJIM OH TPHKPEIUIEH XOPOIIO, CTOUT MPUCTYIIATh K padoTe.

[TpumeHATs OTBeC HyXKHO CIIEIYIOIIMM 00pa30M: MOIOWAS K MPOBEPSEMOMY YTy Ha PaccTosi-
HUE BBITSHYTOM PYKH, a 3aTe€M COTHYB PYKY B JIOKT€, HaJJ0O Pa3MoTaTh OTBEC, Jiepka KOHell IITHypa
Ha ypoBHe 11a3. [locsie Toro kak nmpou3BeieHbl BhIIIeyKa3aHHbIEe JeUCTBUS, ONPEIEIAETCs, COOTBET-
CTBYET JIM YTOJI MEXK]Ty TIOJIOM M HUTBIO OTBECa YTy MEXy IOJIOM U TECTUPYEMbIM OOBEKTOM.

OTBec XpaHAT B CyXOM U IPOXJIAHOM MECTE PsIOM C APYTMM CTPOUTENIbHBIM HHBeHTapeM. Ho
npexJie YeM TOJIOKUTh ero Ha XpaHeHUe, HY’KHO CBEPHYTD IIIHYP TaK, YTOOBI OH HE 3aITyTasICs.

21



B. M. Bocrtpukos. «CTpouTe/IbHbIE UHCTPYMEHTBI»

OTBOJOKA

HWcnonb3yertcs mpu OTMETKE JIMHUE Ha Kpalo 3arotoBku. [Ipeacrapiser coboit 60mbIIon 6pycok
CO CKOCOM Ha OJIHOM KOHIIE Y BBICTYTIOM CO BOUTBIM I'BO3/IeM. JINHUHM OTMEYAIOTCSl Ha TIOBEPXHOCTH
MMEHHO OCTPbIM KOHIIOM 3TOTO I'BO3/IS.

22
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IIpuyanbHbIA HIHYP

ITO KPYYEHBIH IIHYP TOMUHON 3 MM, KOTOPbII HATATMBAIOT P KJIaJKe BEPCT MEKAY Mopsi-
JIOBKaMU M MasikamMd. VIM TOJIB3YIOTCSI KaK OPUEHTHPOM [UIsl 0OecriedeHusl MPSIMOJIMHEHOCTH |
TOPU30HTAILHOCTU PSIIOB KJIAJIKH, A TAaKKe OJJMHAKOBOU TONIIMHBI TOPU30HTANIbHBIX IBOB. C MOMO-
LIbIO IHYpa KAMEHIIMK OIpeIelIsieT, KaKOe MOJIOKEHNE JOJIKEH UMETh KXk Iblil YKJIaIbIBA€MbII KUP-
II14Y B BEPCTE.

VCTaHABIMBAIOT U TIEPEYCTAHABIMBAIOT IIHYP C TIOMOIIBIO TBOMHOW CKOOBI, KOTOpAst ylepku-
BaeTCs Ha peliKe MOPSIOBKY HAITPSKEHUEM IITHYpa-MPUYaIKi U B pe3yJabTaTe TPEeHUsI MKy CKOOOM
U TIOPSIIOBKOM; IIHYP KPEMAT K 3a4aJIOYHON YaCTH CKOOBL.

JInst XpaHeHUsI ¥ TIEPEHOCKU PEKOMEH TyeTCsI TI0JIb30BAThCS CYMKOUM B BHJIE KOHTEHHEpa pa3-
mepoMm 350 x 260 x 100 mMm.
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ITopsixoBka

710 crienuanbHOe MPUCTIOCOOICHNE, COCTOSIIIIEe U3 YIONIKOB, TPYO WIM peeK C AeeHUsIMHU,
COOTBETCTBYIOIIMMH TOJIIIIMHE TOPU3OHTAIIBHBIX PSAJOB KJIaaku (77 MM s oguHapHoro u 100 mm
IUTs YTOJITIIEHHOTO KMPIUYa), TIpeIHA3HAUSHO IS 3aKpeIUIeHHs MPUYAIbHOTO IHypa U odecreye-
HUS YETKOCTU BEPTHUKAIBHBIX M TOPU3OHTAIBHBIX IITBOB BHIKJIA/IbIBaeMbIX CTeH. [TopsaoBKY OBIBAIOT
METJTMYEeCKHE YIJIOBbIE, PACCUMTAHHBIE HA OJIUH SIPYC KJaaku (10 1,8 M), C BUHTOBBIMM 3a:KUMaMH,
Y JIepeBsIHHbIE TIPOMEXYTOUYHbIC Ha OIUH 3TaX (10 3 M), CO CKOOAMU U KJIUHbSIMH.

l
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Puc. 7. luBeHTapHas nepeBsaHHAs MOPAA0BKA.

Hcronb3yioT NopsiIoBKY CIIEAYIOIIMM 00pa3oM: K HapyKHOM MOBEPXHOCTU CTEH X YCTaHABIIHU-
BAIOT TakK, YTOObI CTOPOHBI, HA KOTOPBIX pa3MeUeHbl Psibl KJIaAKH, ObUT 0OpalieHbl K KAMEHIIHKY.
[MopsinoBKy KpensT K kiajake [1-o0pa3HbIMuU CTaIbHBIMU AepXkKaTesiMU. [lenaloT 9To TakuM 00pa3oMm.

B ropuzoHTa/IBHBIE HIBBI 10 X0y KJIAJKU Yepe3 Kaxable 6—8 psAA0B 110 BHICOTE BBOIAT JAEpXka-
TEJIM-CKOOBI, pacriosarasi uX oauH Haj JpyruM. CKOOBI IOJKHBI BOMTH B CTEHY CBOMMH KOHIIAMU U
TOTNIEPEYHON TJIAHKOM.

V710XMB Hal BTOPBIM JiepKaTesieM OfMH-IBa psijia KUPNUYel, B CKOObI BCTABJISIOT MOPSIIOBKY
Y 3aKPEIUIAIOT JEPEBAHHBIMU KIMHBbSIMMU.

IlopsAn0BKY CHUMAIOT, HAXOSACh HA MOJMOCTKaX, BMECTE C JepKaTesIsIMM, HE BBIHUMAs KJIM-
HbeB. 19 3TOro ee OCTOpOXKHO packauuBalOT B IUIOCKOCTH, NEPHEHAMKYJISPHON K MOBEPXHOCTU
creHsl. [lepxarenu, npeoposneBast CONPOTUBIEHUE PAaCTBOPA, BBIXOAAT U3 TOPU3OHTAJIBHBIX IIIBOB
KJIQJIKU, Y TIOPSIOBKY ITOJHUMAIOT BMECTE C HUMHU.
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2. PyuHble MHCTPYMEHTbI

PyuHble MTHCTpyMEHTHI TPeAHA3HAYCHBI /17151 BHITOJHEHUS padoT ¢ MPUIIOKEHHEM COOCTBEHHOM
CHJTBl. BOJBIIMHCTBO M3 HUX C JIETKOCTBIO MOXKHO 3aMEHUTh MEXaHMYECKUMHU aHaJIOraMH, KOTOpPbIE
NIPUBOJSATCS B ISWICTBHE CHJION ToKa. Ho 1ake HECMOTpsI Ha TO, UTO YPOBEHb TEXHOJIOTMYECKOTO Pas-
BUTHSI IOCTUT 3HAYUTENIBHBIX BBICOT, HEKOTOPBIE PyYHbIE HHCTPYMEHTSHI 10 CHX IOP OCTAIOTCs He3a-
MEHUMBIMH.

[MosiBuiicss pyynoii MHCTpyMeHT S50 ThICAY JIeT Ha3al, KOrga MepBOOBITHBIA YETOBEK TOJIBKO
Havas AyMaTh O TOM, Kak Obl 00JIer1uTh CBOE CyllecTBOBaHMe. M mepBoe, 0 ueM OH MmogyMalt, OblIo
CJIe/tyIolIee: eCJIM B3STh B PyKY KaMeHb, TO MOXKHO YBEJIMUUTh CHITY yrapa pyKu. Tak BO3HUK IepBbIH,
APEBHEUINNIA BU] yIaPHOTO MHCTPYMEHTA.

YestoBeK 3aMETHII, YTO IPH MAJICHUH C BBICOTHI MJIM TIPH CHJIBHOM yiape Mo KaMHIO OH pacKa-
JIbIBaeTCs ¢ 00pa3oBaHMEM KaMHel Apyroi (popMbl, MMEIOIIUX OCTpble KPOMKH. VI3 MoyuuBIIMXCS
KYCKOB OBUI BBIOpaH TOT, KOTOPBIN JIydllle BCEX JIOKUJICS B PyKy M UMeN YIOOHO PacIONOKEHHYIO
PEXKYLIYI0O KPOMKY. DTO ObLIO pyyHOE pyOusIo. Tak BOZHUK BTOPOM BUJ MHCTPYMEHTa — PEXYILUI.

TexHonorusi poauiack MIMEHHO B 3TOM mporecce. [IpumeHeHne pyouiia Mokasano, 4to JUis
yCIenTHo! paboThl HY)KHO MCKaTh OCTATOYHO TBEpAble KAMHM UIsI €ro M3roToBjeHus. Pexymas
KPOMKa Y MATKMX KaMHel ObICTPO 3aTyIUISIach, YTO 3aCTaBJISUIO TPATUTh BPeMsl HA U3TOTOBJICHHE
apyroro pyouna.

MarepuasoBeieHie BO3HUKJIO M3 OIBITa CPABHUTELHOW OLEHKM PA3IMYHOIO BHJA KaMHEH
IJIS1 CO3IaHMsI PyOMIT C PeKyIIMMH KPOMKAaMH BBICOKOW CTOWKOCTH M MOIOOPE COOTBETCTBYIOIIETO
BHUJIA KAMHSI.

OnbIT NpYUMEHEHHs JAHHOTO MHCTPYMEHTA MOoKa3aJl, YTO €ro pexyliye CBOMCTBA 0OecreunBa-
I0TCSl TEM, YTO KPOMKa UMeeT ocTpyio opMy (KJHMH). OTKpHITHE KJIMHA U €r0 PEXYIIUX CBOWCTB
OBUIO OJHUM M3 BEJIMKMX OTKPHITUI NMEPBOOBITHOTO YesoBeka. OHO CTOMT B OJHOM pSily C OTKpBI-
THEM OTHSI ¥ YMEHUEM JI0ObIBATh €ro.
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Kupka

[TpumensieTcst 111 pa3pbIXJICHUsS] TBEPAOTO I'PYHTA, PACKEPHOBKH TBEpIOro Oajuiacta, TpyHTa
1 sibia. OTHAKO TaK:Ke JUIsl 3TOTO MCHOMB3YIOT KUPKOMOTHITY. MOThITa UMeeT ceueHre B 00a KOHIIA,
KaK MOJIOTOK, a KUPKa ClieJlaHa KPUBBIM 3aCTYIIOM, «KOCTBUIEM» UJIH C «KJIOBOM» B OJIHY CTOPOHY.

Bec kupku — 3,4 xr. MzroraBnuBaercs u3 cramu Mapku Ct. 45. Ee paboure KOHIIBI 3aKaJIeHbI
1o tBepaoctu 35-40 Rc.
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Jlomara

IIpu ycrpoiictBe (pyHIaMEHTa WM BbIPAaBHUBAHUM TOYBHI IEpel HAYaJOM CTPOUTEbCTBA
UCTIONBb3YIOTCS OIPEAEIEHHBIE BUBI JIOMAT.

a

Puc. 8. Bujibl CTpOHUTENTBHBIX JIOTIAT: a — Jiomara ¢ MPsAMOW PekXyIel JacTeio; O — jomnara ¢
OCTPOKOHEUHOW HUKHEW 4acThio; B — pACTBOPHA JIoMarta.

27



B. M. Bocrtpukos. «CTpouTe/IbHbIE UHCTPYMEHTBI»

Jlomara ¢ nmpssMon pe:Kyniei 4acThio

[TpumensieTcst BO Bpemst paOOThI, CBSI3aHHOM CO CHATHEM MSTKOTO TPYHTa U BIPABHUBAaHWEM
MoYBHl. PekoMeH 1yeTcst BBIOUpaTh ee ¢ y4eToM COOCTBEHHBIX CHUJI M BO3MOXKHOCTeH. Camblil OITH-
MaJIbHBIN pa3Mep pexyieit yactu (Hoxa) — 30 x 28 cwm.

28



B. M. Bocrtpukos. «CTpouTe/IbHbIE UHCTPYMEHTBI»

Jlomara ocTpokoHeuHas

Heszamennma, Korya Hajio CHATh TaKOW I'PyHT, Kak rpaBuil. Ho coBeTyem oOpaTnTh BHUMaHue
Ha TO, YTO OHA He MpeJHa3HaYeHa [/Is1 BBIPABHUBAHUSI IOBEPXHOCTEN.

ITOT BUJ, JIONIATH IPUMEHSETCS TIPU KOTIAHUM TPaHIIeH 1mof (hbyHIaMeHT HeOOJBIIIOrO CTpoe-
HU, HAIIPUMEP CaJOBOTO JOMHUKA.

IMonOupars jtonary cieayeT B COOTBETCTBUM CO CBOMM POCTOM, a padOTaTh — TOJILKO B Iepyar-
Kax.
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3acTyn ¢ OCTPOKOHEYHOH pesKymiell 4acThI0

I/ICHOJIb3yeTCH JIA IEPEMEIINMBAHUA U CMATYCHUSA PA3JIMYHBIX PACTBOPOB, IPUMEHACMBIX BO
BpeMsl CTPOUTENLCTBA.

JmHa Hoxa cocrasiisgeT okoso 30 cM, a mmpuHa — 25 cM. ONTUMaIbHBIA pa3Mep YepeHKa
JoJDKeH ObITh 4yTh Oosbinie 1,35 cM B quameTpe. YepeHOK MOXKET ObITh M3rOTOBJICH KaK M3 JAepeBa,
TakK U U3 IIJIaCTHUKA.
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Hesaem pyHaamMeHT

(DYHIIaMﬁHT — 9TO INIOA3EMHBIC HECYIIIUE KOHCTPYKIWH, ITPEJHA3HAYCHHLIC U1 IEpEIaIn U pac-
NpeJeeHus Harpy3ku OT 34aHus Ha TPyHT.

BepxHioo miockocTh (pyHIaMEHTa, Ha KOTOPYIO ONUPAIOTCS CTE€HBI, KOJOHHBI, JIECTHUYHbIE
KJIETKU Y IPyTHE JIEMEHTHI 3[JaHus1, Ha3bIBAIOT 0OPE30M, a IJIOCKOCTh, Oyarogapsi KOTopoi (pyHa-
MEHT OITUPAETCs Ha IPYHT, — MOAOMIBON (pyHIaMeHTa. PaccrosiHue ot momomssl 10 o0pe3a ¢pyHIa-
MeHTa Ha3bIBaeTCS BBICOTOM (pyHAaMeHTa. MHOrmA cTeHbl (pyHAaMeHTa 00pa3yloT MOABaJl 3JaHUs.
K ¢ynmamenTam npeabssisioT onpeneaeHHble TpeOOBaHM: POYHOCTb, CTOMKOCTh K BO3/ICHCTBUIO
BOZbBI U X0JI044, IMPOCTOTA U3IrOTOBJICHU S, 9KOHOMNWYHOCTD.

; » (:(,

Puc. 9. ®ynnameHTHl, cieJIaHHbIe U3 PA3IMYHBIX MaTepHAJIOB: a — OYTOBBI; O — OyTOOCTOHHBIH;
B — KUPITUYHBIN ¢ OyTOOETOHOM; T — KUPITUIHBIN; 1 — KUPIUYHBIN ¢ OYyTOM; € — OyTOBBIN Ha TIeCYaHOM
MOMYIIIKE.

INo xoHCTpyKIMKU (byHAAMEHTHI ObIBAIOT:

— JICHTOYHBIE — IO CTEHBI WJTH PSiJi CTOJIOOB;

— cTondYaThie — MOJI CTEHBI U OT/EJIbHbIE KOJIOHHBI;

— CIUIONIHBIE — B BUJIE KeJIe300€TOHHOM TUTUTHI TT0]] BCE 3/1aHMST;

— CBaiiHbIE — COCTOSIIIME U3 OTIEIbHBIX CBall, 00beTMHEHHBIX BBEPXY OETOHHOM WIIU KeJie30-
OETOHHOH ITMTOH-POCTBEPKOM, TIOJT 3[JaHM ST TTOBBIINIEHHOW TA)KHOCTH IPH CJIAOOM I'PyHTE.

B kadectBe Marepuasia NMPUMEHSIOT TPEUMYIIIECTBEHHO OETOH WJIM KeJie300eTOH, OyTOBBIN
KaMeHb, OyTOOETOH.

dyHmamMeHThl 00BIYHO AenaloT cTyrneHdarsiMu. [lomomBa pyHIamMeHTa HapyKHBIX CTEH B CBSI-
3aHHBIX TPYHTaX, HAPHMEpP B IJIMHE, JOJDKHA PACIIONaraThCsl He BBIIIE YPOBHS IMPOMEp3aHHsl, a B
MIeCYaHbIX TPYHTAX OHA MOXKET OBITh PAcIONIOKEHA U BBIIIIE YPOBHsI, HO HE MEHBIIIE YeM Ha TIIyOuHe
1 M ot noBepxHOCTH 3eMuTd. [ TyOrHa 3aK1aKu (byHAaMEHTa IoJ] BHYTPEHHHE CTEHbI OTAITUBAEMBIX
30AHUI HE 3aBUCUT OT TITyOMHBI POMEP3aHusI IPYHTa, HO He MOXeT ObITh MeHee 30 cM.
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NHCTPpYMEHTDI, HCNIOJIb3yeMble TIPH
CTPOUTEJbCTBE U IITYKATYPHBIX padoTax

Puc. 10. IHCTpyMeHTHI 1151 KJIQJAKU KUPIMYA U OLITYKAaTypUBaHUs: a, O — MacTepoK IITyKa-
TYPHBIIl; B — MACTEpOK CTPOMTEJNIBHBIN; T, [l — PACIIMBKU; € — COKOJI JUIsl TYCTOrO pacTBoOpa; X, 3 —
COKOJI JIJI51 JKUJIKOTO PacTBOPA; M — KeJIbMa; K — MOJIOTOK-KMPOYKa.

Keabma

Kenbma (nmm MacTepok) mpegHa3HavYeHa /ISl BHITOJTHEHHUST padoT, CBA3aHHBIX C OETOHOM WJIH
JOPYTMMUA CTPOUTENIBHBIMU pacTBOpaMH. Vcmonb3yercst i 3ariiakuBaHUs TIOBEPXHOCTEH (HAIpH-
Mep, 110J1a) ¥ BO3BEJIEHUSI KAMEHHOW KJIAIKU.

JIaHHBIIA HTHCTPYMEHT COCTOUT U3 /IBYX YacTel: JepeBsIHHON PyUKH U U30THYTOM JIONIATKH, Ce-
JIAHHOW W3 keJie3a. JlomaTka JOJKHA OBITh POBHOM, IJTAKOW. DTO MO3BOJMUT Oojiee KaueCTBEHHO
BBIPOBHSTB HYXXHYIO TIOBepXHOCTh. OOI11ast iyiHa coctabiisieT okosio 20 cm. Pasmep pykositu — 8 e,
nonarku — 10 cm. O6muit Bec — 300—-400 r. Ho He 00s13aTeIbHO TPUIEePKUBATHCS CTPOTO STUX PAMOK,
rapameTpbl MacTepKka MOKHO TIOIOUPATh HHIVMBHYaILHO.

Kupnvunas kiaaka KeJIbMOW BIPUKAM BBITIONHSIETCS CIISAYIOIIMM 00pa3oM: Jiepka B IPaBOn
PYKE KeJlbMYy, pa3paBHHMBAIOT €10 PACTBOPHYIO MOCTENb, 3aTeM peOpOM KeIbMbI MOArpedaloT JacTh
pacTBopa M MPHKUMAIOT K BEPTUKAJILHOM I'PaHK paHee YJIOKEHHOTO KUPITHYA, a JICBOW PYKOH JIOHOCSIT
KMPIUY K MecTy yKiIaaku. [Tocie 3Toro ykjiaapBaloT KUPIAY HA 3apaHee MOATOTOBJIEHHYIO TIOCTEb
U, TIOIOJIBUTAS €T0 JIEBOU PYKOU K YK€ YJIOKEHHOMY KHPIUYY, PYKUMAIOT K TTOJIOTHY KeJIbMBI. [IBU-
’KEHHEM BBEpX IMPABON PYKH BHIHUMAIOT KeJIbMY, & KUPIIYOM, TTPUIBUTAEMbIM JIEBOM PYKOM, 32XKH-
MAIOT PacTBOP MEXIy BEPTHKAILHBIMH I'PAaHSAMU YKJIABIBAEMOTO 1 PaHee YIOKEHHOTO KUPITYCH.

HaxxumoM pyKu 0CakMBaIOT YJI0KEHHBIN KMPIMY Ha PACTBOPHOM rocTe . MI30bITOK pacTBopa,
BBDKATHIM U3 IIBA HA JIMIIEBYIO YaCTh KJIAJKH, IMOAPE3AI0T KeJIbMOU 3a OIMH MIPUEM TOCIIe YKJIa KU
TBIYKAMH KaXJIIX 3—5 KUPIAYEH WIN TIOCIIe YKJIAIKH JIOKKAMH JIBYX.

JI71s1 BBITOJTHEHU ST IITYKATYPHBIX paOdOT KeJIbMOH MOCTYIAIOT CIIAYOIM 00pa3oM: 3a00p pac-
TBOpa MIPOM3BOAAT MIPAaBBIM peOpPOM WM KOHIIOM MacTepKa, IIPOJIBUTas ero K cepeauHe. B 3aBucu-
MOCTH OT YCJIOBHI padoThl HabpacklBaHKe OCYIIECTRIISIETCS CJIeBa HalpaBo U HaoOopoT. B mporecce
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HaOpacklBaHMsI PACTBOPA YYaCTBYET TOJBKO KHCTb, a HE BCs pyKa. He cTOMT Takske esaTh CIMIIKOM
CHJIBHBIN 3aMax, YTOObI pacTBOpP He pa3Opwi3ruBasicsi. HabpackiBanue pacTBopa KeJbMOUM 00eCIIieanuT
JIydlliee CLETUICHUE C OITYKaTypUBaeMOl TIOBEPXHOCTBIO.

PacmuBka

JI1s1 npuiaHysl HapyKHOM MOBEPXHOCTH KJIaJKM YETKOTO PUCYHKA M YIJIOTHEHUsI pacTBOpA B
IIBaX UX PacIIMBAIOT.

B 31OM ciyyae kiajiKy BeIyT ¢ HOIPE3KOM pacTBOpa, a IIBaM MPUIAIOT Pa3IndHylo GopMy
— TMPSIMOYTOJIBHYIO 3arTyOJICHHYIO, C BBIITYKJIOCTBIO HAPY)Ky MJIM BOTHYTYIO BOBHYTPb, TPEYTOJIbHYIO
ABYXCPE3HYI0, IPUMEHSS [J1s1 3TOr0 PacIIMBKU C padoYel YacThio pa3InuHbIX OYEepTaHUI.

PacimBky BorHyToi (hopMbl UCIIONB3YIOT [U1s1 OTyYeHU sl BBITYKJIBIX IIBOB, @ KPYIJIOTO ceye-
HUSA — JJ1 BOTHYTHIX IBOB. I1IBBI paciimBaioT 10 TOro, Kak CXBaTUTCS pacTBOP, IOTOMY UYTO B 3TOM
CclIydae MpoLecC CTAHOBUTCS MEHee TPYJOEMKHM, a KaYeCTBO IIBOB — 3HAUUTEJILHO JIy4llle.

[Mepen HauanoMm paOOTHI PaCIIMBKOI MOBEPXHOCTh KJIAJKUA HEOOXOOUMO MPOTEPETh BETOIIBIO
WU ILETKOM, YTOObI M30aBUThCS OT KYCOUYKOB PacTBOpa. 3aTeM pacCIIMBAIOT BEPTHKAJIbHBIE IIBBI,
TI0CJIE YETO — TOPU3OHTAJIbHBIE.

PacmmBka cocTouT U3 AByX 4acTey: JEepeBSAHHOM PYyYKU 7 CM M U30THYTOM IutacTuHbl 10 cm.

INonp30BaThCs PaCIIMBKOM HYKHO ClIeYIOIIMM 00pa30M: paclliMBKa, CMOYEHHAs BOJOM, repe-
nBuraercst 6e3 MpUMEHEeHHs CHJTBI 10 MIBY MeXy Kiaakoi. ITocie Kaxmoro npoBeaeHus 1o miBam
ee HeoOXOIMMO OYHMIIIATh OT HAJIMIILErO pacTBOpa.

MoJaoTOK-KHPOYKa

[MpumensieTcst 111 pyoOKH 11eI0T0 KAPIKYa Ha MOJTOBUHKHY, YETBEPTUHKH U T. II., & TAKXKe IS
o0TechIBaHHS KMpIHMYa.

IIIBad6poBKa

IIpenHa3HaueHa 11 OYMCTKU BEHTWJISILIMOHHBIX KAaHAJIOB OT BBICTYNHMBILETO M3 IIBOB pac-
TBOPA, a TAKXKe AJ1s1 OoJIee MOJTHOrO 3a0JIHEHH IIBOB PACTBOPOM U 3arakMBaHUS UX.

Ha cranpHOii pydke mBaOpOBKM BHM3Y 3aKperieHa Mexay (piaHIlaMy pe3rHOBasl IIACTHHA
pazmepoM 140 x 140 x 10 MM, ¢ TOMOILBIO KOTOPOU M OCYLIECTBIISETCS IPOLIECC 3AYMCTKH U 3arjia-
KVBaHUS.

IIpaBuao
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-

COOOM.
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