


B 1IKOJIBHOM KypC€ YepUEHUS BHI:
* OyzeTe n3y4yarh TEOPETUICCKIE OCHOBBI MTOCTPOCHUS PA3TUIHBIX TpauaecKux
M300pakKeHHH, IpaBuiIa uX 0(POpMIICHHUS,
*OBJIaJICCTE IMPHEeMaMHU PaOOTHI YEPTECIKHBIMH M H3MEPUTEIHbHBIMH HHCTPYMCHTAMH,
*HAyYNUTECh BBITIOTHATH H300paKCHUS OT PYKH,
*[I03HAKOMHUTECH C Pa3IMIHBIMH YCIIOBHBIMH H300PKCHUSIMH H 0003HAYCHUSMH.
Bce smo nomosrcem nayuumusca nonumame, uiu, KaK 2060pant, Yumama,

Yyepmedcu.
YreHue U BBIITOJIHEHUE YEPTEKEN CIOCOOCTBYIOT Pa3BUTHIO MPOCTPAHCTBEHHBIX
NpEACTABICHUHN, UMEIOIINX OOJIBIIIOE 3HAYCHUE B MPAKTUUYECKOUN JAEATEIbHOCTH
4eJI0BeKa, MPUYYarOT K aKKypaTHOCTH U TOYHOCTH B padoTe.

Kypc uepuenus 3HakoMUT ¢ HEKOTOPHIMH BOIIPOCAMU MPOU3BOICTBEHHO-
TEXHUYECKOI0 XapaKkTepa, IPUMEHEHUEM YePTEKEH B pa3IMUHbBIX OTPACIISIX
XO35IUCTBA, YUUT CAMOCTOATENIBHO MOJIb30BATHCS CIIPABOYHBIMU TTOCOOUSIMU.
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Yepmerc — rpaduueckoe N300pAKECHNUE U3IECIIUS WU €r0 YaCTH —
SIBJISIETCS. OCHOBHBIM KOHCTPYKTOPCKHUM JOKYMEHTOM, I10 KOTOPOMY
U3TOTOBIISIETCS, KOHTPOJIUPYETCS, YCTAHABIUBAETCS U PEMOHTUPYETCS
U3JICIIHE.

Kaxxnoe n3nenre A0KHO ObITh NPEIBAPUTENLHO COPOSKTUPOBAHO
KOHCTPYKTOPOM.
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OchopMrieHne 1 coaepxaHNe YePTEXeH U3MEHSITUCH C Pa3sBUTUEM OOLLECTBa
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MepBble YepTeXKHble
MHCTPYMEHTbI —
AepeBAHHbIN LUUPKYJib-
n3MepuTesib U
BEepPEeBOYHbIN
NPSAMOYroOJibHbIN

TPEYroJibHMK

Raumenodonue Ko | Homep ey,
Ocnodonue 1 | Cmant

Apravox | | Emane

Jaknenxa 7 | Annarum.
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» Yepterkxn U. . NonsyHosa u WN. IN. KynnbuHa
YepTe)xxk MocTa 1 ctopo)xesoun 6awHm (XVIIB.) (XVIIIB.)







K yepTexxHbiM MaTepuasiaMm u
NPUHAAJIe)KHOCTAM OTHOCAT 6ymary,
KapaHAaluu, pe3nHKHU, KHOMKM.




KapaHoauwu

KapaHagal nony4un cBoe Ha3BaHUe OT C/IMSIHUSA ABYX THOPKCKUX C/10B: Kapa — Y€pPHbIA U Tall —
KaMeHb. [lanekMM npeaKoM KapaHaalla, HABEepPHOE, MOXXHO CUMTaTh MOJIOBELLKY M3 KOCTpa
nepBo6bITHOro YesIoBeKa, C NOMOLLbIO KOTOPOU €My BAPYr 3aX0TeJI0Cb YTO-TO M306pa3nTb Ha CTeHe
newiepol...

B XVI Beke aHrnM4yaHe Hawsm y cebs 3anexu rpadpmra. U3 rnbié 3TOoro MArkoro KaMHsi
BbINWJIMBaJIN MJ1aCTUHbI, OTWINGOBbIBaNIN, AeNUNN Ha rpudenn. Xpyrnkue cTep)XXeHbKu noMellanum B
M3SALLHYIO ONpaBy U3 TPOCTHMUKA WU KpacHOro aepesa. lMonb30oBaThbCA TaKMMM KapaHaallaMu MOrum
TONIbKO O4YeHb 6orartbie noau. Tak npogo/mKanocb noutn Ao koHua XVIII Beka, korga uex W apmyt

npeAsIoXXuin aenaTth NMULLYLLME CTEPXKHU U3 CMECU U3MeJIbYEHHOro rpacgputa v rnmHbl. OH Hawen
ornTMMasibHOE COOTHOLIEHUE rpadpmTa M rfMHbl, Ha4YaB BCKOPE U3roTaB/iMBaTh CTEPXXHU ANIS NUCbMa,
Ha3BaHHbIE UM «KOXMHOP>» — «HE UMeroLue paBHbIx>». OQHOBPEeMEHHO (PpaHLy3CKUA yueHbin H.
KoHTe n3o6pen pepeBsiHHblie 060/104KM KapaHAalWen, U BCKope no Bceu EBpone 3apa6bortanu ¢pabpukn,
oAeBas nNuulylMe NasIoMKU B AepeBsiHHble pybaluku u3 kegpa n kmnapuca. Bo sBTopoi nonosuHe XIX
BeKa NosiBUInCb, a B XX Beke nosy4ywnu 60osibluoe pacnpocTpaHeHMe MexaHu4yeckme
(aBTOMaTHMUYeCKMe, LLAHroBble) KapaHAalln, KOTOpble XOPOoLUO 3HAaKOMbl BCEM HaM.

J1J1s1 BBIIOJIHEHU S
rpaguyeckux padoor
HE00X0MUMbI KapaHIalIH
mapku T uwiau H (TBepabie);
M nim B (Msirkue);
TM, CT wiau HB (cpeaneu
TBEPAOCTH).
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bymary Bnepsble ctanu aenatb B Kutae Bo II Beke H. 3. CbipbeM AN ee U3rotossieHUs 6b11n ctebnun

6ambyka u ny6 wenkoBMYHOro aepesBa. Pycckoe cnoBo «6yMara>» npou3oLwio oT rpeveckoro batbakion —
6am6yk. B EBpone 6ymara nosisunacb B XI—XII BB. OHa npuwuia Ha CMEHY ranupycy n rnepraMeHTy (Kotopble

6b11M cnuwkom aoporumun). CHavasna f/if ee N3rotoBJIEHMS NOJ1Ib30BaJINCb U3MEJIbY4E€HHbIM NEHbKOBbIM U

NbHSAHBbIM TpAnbeM. C nosiBneHuneM B XV B. KHUroneyataHus Hawim cnocob aenartb 6ymary us aopeBecuHbl. Tak
ee fenaloT U cenyac, v IMllb ANA U3roTOBJIEHUS BbICLUMX COPTOB 6yMaru, Ha KOTOpPOM NeYaTaroT AEHEeXHble
3HaKM U BaKHble JOKYMEHTbI, UCMOJIb3YIOT U3MEeJIbYeHHble 06pe3kun TekcTuisA. ByMmara cocrtout m3
pacTUTENbHbIX BOJIOKOH (XJ10MOK, JIEH, Le/U1H0/103a), CUHTETUUYECKOr0 BOJIOKHa, HanosHuTenen (KaonuH, Men,
CepHMCTbIX 6apui, oT6ennBaTenm M T.n.) U Kneswmx Bewwecrs (K1en, CMosbl, KaHU(PONb U T.N.).

YeprexHble Buabl 6yMarn [OMKHbI OT/IMYATLCA XOPOLUeil NOKJIEUKOU, MPOYHOCTbIO, NJIOTHOCTbIO U
6ennsHoi. Boiclume copTa yepTexxHoi 6yMmaru no TpagMumum HasbiBalOT BaTMaHOM. KauecTBo yepTtexka BO
MHOIrOM 3aBMUCMT OT KauyecTBa 6ymaru. B HacTosilee BpeMs NPUMEHSeTCs YepTexHas 6ymara Bbicluero
KauyecTBa Mapku B n 6ymara mapkm O (06bIkHOBEHHas), KOTopasi UMeeT 60J1ee HU3KUe YepTe)XHble CBOUCTBA.
ByMary c cepbiM 1 )XeNnToBaTbiM OTTEHKOM B YEpPYEHUMN NPUMEHSATb He pekoMeHAayeTcs. Xopolwasa 6ymara He
AOJDKHA NPONYCKaTb TyLUb WIM KPacKu U BCTyNaTh C HUMU B XMMUYECKYIO peakuumto. XpaHaT 6ymary B Mecrax,
3aKpbITbIX OT CBETA, B/1arn U nbisu.

Onsa yepyeHUss UCNONb3YIOT

nAoTHYIO 6enyro
He/IMHOBaHHYI0 6ymary







Linpkysib HeCpaBHMMO CTaplLue CBOMX cobpatbeB no rpaduyeckum paboram.

Ha cteHax M KynoJsiax XpaMOB M >XWJ1biX 34aHNI, HA pe3HbIX Yalwax u kybkax BaBunoHuu n
Accmpumn nsobpaxxeHbl HACTOJIbKO POBHbIE, MPaBUJIbHbIE KPYru1, 4TO 6e3 LMpKysis NnpoBecTU Ux
6b1710 6b1 HEBO3MOXXHO.

YXenes3Hbin UMPKyYIb 6bi/1 HAWAEH Ha TeppuTopun ®paHUMKM B rai/ibCKOM KypraHe I Beka
Haweu 3pbl. B nenne, 3acbinaswem Nomnero aeBATHAALATb BEKOB Ha3aA, apXxeosiorn TaKkxe
06HapYXXNIM MHOXXECTBO 6pOH30BbIX LMpKysen. Ha npoTsa)keHnn MHOrMx BEKOB 3TOT NPOCTOM
MHCTPYMEHT 6bl/1 He3aMEHMMbIM U BEPHbIM MOMOLLHMKOM apXUTEKTOPOB U CTPpOUTENEeMN.

B ipeBHei Pycu 6b1n1 pacnpocTpaHeH LUPKYJ/ibHbIA OPHAMEHT U3 MeJIKUX NPaBUJIbHbIX
KPY>XKOB. CTa/IbHON LMPKY/IbHbIN pe3el A1 HAaHECEeHUS! TAaKOro OpHaMeHTa 6bin npu
packonkax B Hosropoae BenukoM.

LinpKysib YepTexxHbii
a) KpyroBo#; 6) pa3MeTOYHbIA
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Tun AHHAH Hauepranue Hasunauenue Pasmepn

Cnaowmxas Tou- Jiuuun puaumoro| ToamwmHa—S=0,5...1,4 mm
CTas OCHOBHafl KOHTYpa

CnaowHast ToHKas| — o | Pasmepnnie Toawmna — S/2..S/3
BBIHOCHBIE JIHHHH
UlTpuxnyHKTHpHas . Ocesbie Toawnna — S/2...8/3,
TOHKas H LEHTpOBbIE AJHHA WTPHXOB— 5...30 MM,
JHHHH paccTosiHHe MeXAy
WTPpHXaMH — 3...5 MM
UtpuxoBas =ememememe== | Jlununs nvepuau- | Toammna — S/2...S/3,

MOro KOHTYpa AJHHA WTPHXOB —
2...8 MM, paccrosiHHe
MEXAY WITPHXaMH —

1 2 MM

Cnaotmas BoJ- ~—"" | /luknu ofpuiBa | Tonwmuna — §/2...5/3
HHCTaA

LiTpuxnyHKTHpPHAS JInnus Tomnana — §/2...S/3,
C ABYMA TOYKAMH cruba Ha ANKHA WTPHXOB — 5...30 MM,
pa3BepTKax PaccTOsiHHE MEeXAy

| WTPHXaMH — 4...6 MM




lpuMepbi
pacriofioXKeHust
rpynrbl JIMHUA

Ha JInCTe
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