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MeToanyeckvie yKasaHWsl COCTaB/ieHbl! B COOTBETCTBUM C Y MOHOM
nporpaymMosl AMCLUMLLIMHBI **dvBvKa TOpHbLIX MOPOZL W MPOLLEeccoB” M cocC-
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FOpPHbIX NOPOg, ¥ NPOLLECCOB.

B npunokeHan npuBefeHbl YCPeAHeHHbIe pe3ysibTaTbl (U3NYECKUX
napamMeTpoB rOpHbIX MOpOoJ, MO3BOAKOLME CTYAEHTaM MonyyuTb npeacTas’
fimm o Kx uMcneHHOM 3HaueHMW, W MOKasaH MepeBOf, OCHOBHbIX BHeCMC’
TeMHbIX eauHuy, B CA
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BBEAEHWE

CoBepLLEHCTBOBaHME NPOU3BOACTBA B FOPHO-AO6LIBAKLLMX OTPacnsx
HapOHOTO XO03MACTBA HepPa3pblBHO CBSI3AHO C LLMPOKVAM MPUMEHEHVEM
ADBOC (OM3NYECKUMX U XMMWMYECKMX METOJ0B BO3AEWCTBMS Ha TFOpHble MOopofbl
npy nx obblMe 1 nepepaboTke, trro NMpuBeA&T K pacLLMpeHno o6nacTei
[06HUM NOME3HLIX UCKOMAeMbIX, MOBbILLEHMO MOLLHOCTEA U MPOW3BOAMUTENBHOC-
TV TOPHbIX NPEANPUATWRA, CO30AHUI0 U OCBOEHUIO MEPEAOBbLIX TEXHOMOTWIA,
KOMM/IEKCHO MeXaHW3aLUun 1 aBTOMaTu3auunm FOpHOro NpPOM3BOACTBA,
MOBbLIEHMID KayecTBa MPOAyKUMM U paborT.

BbINONHEHMe MOCTAB/IEHHLIX Mepes FOPHO-400bIBAIOLLEA NPOMbILLITEH-
HOCTbIO 3aJay COMpSHKEHO C OMpefeneHHbIMA TPYAHOCTSMU, BbI3BAHHbLIMK,

C OfHOW CTOPOHbI, MOCTOSIHHLIM YC/IOXHEHVEM FOPHO-Fe0N0rMYeCKUX |
FOPHO-TEXHOMOMMYECKMNX YCMOBUIA paspaboTKM MeCTopoXaeHuiA (pocT
rNy6uHbI TOpHbIX PaboT, BOBMIEYEHWE B 3KCMyaTaumMi MeCTOPOXAEHWIA C
He6MaronpuATHLIMU XapakTepucTUkamMn' 1 GefHbIX MO COAEPKaHUIO Mones-
HOFO KOMMOHEHTdl, a C APYroi, - MOBbILEHNEM KOHLIEHTPALMM FOPHOro
NMpOM3BOACTBA.

Mo [o6blie M NepepaboTKe MOME3HbIX MCKOMaeMbIX HEOBX0AMMO
LLMPOKO MCMOMb30BaTb He TOMbKO MeXaHW4Yeckue, HO U ~3uMyeckue nons,
yTo TpebyeT BCECTOPOHHUX WCCNef0BaHUIA NOBeAEHUs TOPHbIX MOPOA B
3TUX MONSX.

HoBasi ropHas TEXHOMOrMS He MOXET ObMb cO3AaHa 6e3 3HaHWiA
(hM3NYECKMX CBOWCTB FOPHbIX MOPOJ, TakK.Kak B rOpPHO-PYAHOW MpoMbIv-
NEHHOCTU B OCHOBE MPOM3BOACTBEHHbLIX JPOLIECCOB IEKUT B3aMMOLENCTBME
TEXHUKWU C TOPHBIMM MOPOAAMU.

[OpHble WHXeHepbl - CMeLyaucTbl Mo OTKPLITON W NOA3EMHON [00blue
Nosie3HbIX UCKOMAeMbIX [AO/DKHbI XOPOLLO BNafleTb BOMPOCAMU TEXHWUKU U
TEXHOMOMMK, 3HaTb FOpHble MOpoAbl, Ka? 06beKT paspaboTku, ux (usm-
YeCKue CBOICTBA, a TaKke (U3NYECKYHO CYLLHOCTb MPOLIECCOB! MPOMCXO-
[JALYX B TOPHbLIX,NOPOAAX.

MeTogpueckne ykasaHWa COCTaBfIEHbl C LIE/bI0 03HAKOMJIEHUA ‘CTY[eH-
TOB C COBPEMeHHbIMM MeToZamy KccnefoBamms  TOpHbIX MOPOA W npuobpe-
TEHUS HaBbIKOB B MCCNeA0BaTENIbCKOM paboTe MO M3YYEHWMHO (PU3NYECKUX
CBOICTB M MPOLECCOB, MNPOUCXOLALLMX B . OPHBIX MOPOAAX.

M1 HanmcaHWin MeTog|!'UBCKUX yKasaHWiA BbiM MCMNOMb30BaHbI OMy6-
NMKOBaHHble paboTbl akasemnkos H.B.MenbHukosa v B.B.PXeBckoro, npo-
theccopos /1. N.bapoHa, M.M.%oToabskoHoBa, .A.HoBuka, B.H.KyTy3o0Ba,
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ANH1pu<MLLHoBe> B.IM.YaaoBMoro a np,, « Tane» pBayaTW LwWArynw
Hcca»sioBW«1|, npTeBABWbLA B %lTIA B O(!WICTM NXOTHOCTHLL, MEXaHU™
YB«MB( M repMLIBMUYECOa CBOWCTB TOPHbIX MOPOJ,.

OoLin NOPAAOK BbINOMHEHWMS MGOPATOPHbLK
pabot ,

JabopaTopHble paboThbl BbIMOMHAOTCA B Y4eOHO-UCCNef0BaTe/IbCKO
naboparopuu FOpHbIX NOPOA. 3aHATMA MPOBOAATCA NOJ PYKOBOS-
CTBOM NperojasaTens WM accucTeHTa. [pynna wa nogrpynna cTyjeH-
TOB [efbITCA Ha OTAeNbHble Gpurafibl* COCTOfILME W3 [BYX-TPEX YeNOBeEB

Lpn Bblig™e 3apaHuii mpefycMaTpuBaeTCsl ONpeaeneHne Kaxaol
6purafoil HeckoMbKMX (M3NYECKUX MapaMeTpoB Ha 06pasuax, W3roToBT*
NEHHbIX M3 OA30W FOPHOW nopogbP™ 3TO AaeT BO3MOXKHOCTb CTyfAeHTam
npoa¥am3anposatb Mo/yYeHHble Pe3ynbTaTbl U MOMbITATbCA HalTW B3auMo-
CBA3b MeXOy OTAeNbHbIMU CBOMCTBAMU MOPOS.

K BbINOMHeHMO paboT [OMYCKAOTCA CTYAEHTbM KOTOpble O03HAKOMM-
JNCb C OCHOBHbIMW MpPaBuiaMy TEXHWKM Ge3onacHocTU B nabopatopum
(hM3MKKM TOpHLIX MOpof. Hme npuBefeHbl HEKOTOPble M3 OCHOBHbLIX MPaBWI»
TpebytoLyie HeYKOCHUTENbHOrO CO6/OAEHMA.

1. Tpn M3y4eHUM MNPOYHOCTHLIX CBOWCTB FOPHbIK MOPOA Ha mpecce
UCMbITaHNS MOXHO MPOBOAMTL TOMLKO B NPWUCYTCTBUMM Mpenofasartens, ac-
cucTeHTa wwm nabopaHTta Kadeapbl. »

2. Tpn BbINONHEHWM paboTbl Ha npubope "Y3VIC/ISTU' c6opKy anek-
TPUYECKON CXeMbl HEOOXOAVMMO NPOM3BOAMTL MPW MOHOM CHATAW Hanps-
XeHva (BWAKa OTKNKOYeHa OT CeTu). BkoueHvie HampskeHusi OCyLLecTB-
NAETCA TONMbKO MOCMe NPOBEPKU CXeMbl MperofaBatenieM WM yyebHbIM
MacTepoMm Kadeapbl.

3. Bce ucxogHble faHHble U pe3ynbTaTbl M3MepeHuii B npouecce
MOCTAHOBKM OMbITOB AO/DKHbI PErUCTPUPOBATLCA KaXbM CTYLEHTOB B
crneuunanbHoOn TeTpagu. Ha OCHOBaHMM 3TUX faHHbIX OMpesenstoTcs ¢msu-
UecKMe napameTpbl FOpHbIX NOPOL W MpU HEOOXOAUMOCTY CTPOATCS rpa-
(hryeckne 3aBUCUMOCTU. PacueTbl BbINOJHAKTCA NOCPEACTBOM 3/1€KTPOH-
HO-BbIMNC/IUTENbHBIX YCTPONCTB.

B KOHLe 3aHATWUIA CTyfeHTbl NPEACTABMSOT OTYETbl O BbIMOMHEHHON
paborTe.

BbinonHeHto nabopaTopHoli paboTbl Ha Npecce NpefaecTBYeT cne-
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LIMaNbHOE O3HAKOM/IEHWE CTY[EHTOB C METOAaMV W3rOTOB/OHUS o6pa3u,03
rOpHbIX MOPOJ Ha KaMHepe3HOM CTaHKe.

Knaccn?! lkaums (Gmsnyecknx CBOICTB
ropf"\\t nopog

MvHepasbHbIAk COCTaB M CTPOEHME, a TaKkke MHOroghasHOCTb FOpHbIX
MopoA NPeaonpesenstoT pasIMiyHOe WX MOBeAeHVe NpW BO3AENCTBUM Har-
p3raokK, Temnna, 3MeKTPUYecKoro nons,T,B. pasfinume UX (PU3NYHECKUX
CBOMCTB.

Mog (hM3NYeCKUM CBOCTBOM MOPOAb! MOHAMAKOT €€ OTBETHYIO Peakumio
' BO3gmeiicTBUM Ha Heé onpefeneHHOro (U3MYecKoro Nons WM cpedpin
UncneHHo Kaxgoe (U3MYeckoe CBOMCTBO MOPOAM OLIEHWMBAETCS OAHUM WK
HECKONbKMMM Mnapac”Tpamn (MokKasaTensmu, XapakTepuctukamu)! sensto-
LUMMMCS KOMMYECTBEHHO MEpPOI CBOMCTBA.

BCtO COBOKYMHOCTb (PU3NYECKMX M FOPHO-TEXHUYECKMX [6(hBMETPOB
Mopog, OMUCHIBXLMX WX MOBEAEHMe B mpoLeccax pa3paboTku, HasbiBatoT
(H13NKO-TEXHNYECKMMU NapaMeTpamu.

®U3MKO-TEXHNYECKME NapameTpbl MOAPA3AeNstoT Mo BWAY COOTBETCT-
BYMUMX BHELLHUX BO3AENCTBWIA, BbBbBAIOLLYIX OTBETHYHO PEAKLMIO FOPHbIX
nopog itpR X gobbie U nepepaboTke.

6 CBA3M C 3TVIM BblAENAKOT MEXaHW4Yeckoe BO3[eWiCTBME,HanprMep,
[aBneHne W COOTBETCTBYIOLLME eMy MexaHU4ecKue CBOMCTBa Mopog” Ter-
NnoBOe, 3NeKTpldeckoe, MarHUTHOE W pagWalMOHHOE BO3AEACTBUS U Ta-
Kve e CBOWCTBa mopod. Kpome TOro, CyLLeCTBYET elle BELIECTBEHHOE
none (dyromabl » TeKylMe XXUAKOCTM) WM COOTBETCTBYHOLLME eMy TuapaBau-
YecKue ¥ rasofyHammyeckme CBOWCTBA.

YuuTbiBass BaXKHOCTb HEKOTOPbIX MEPEUUC/IEHHbIX CBOWCTBMX pasfe-
JAKOT Ha criegytolpe rpynbl: MAOTHOCTHbIE,. MeXaHW4ecKue, TemnnoBble,
€N1eKTPUYECKNE, MarHATHbIE, BOMHOBbIE, pPaAMaLlWOHHbIE, TOPHO-TEXHOMO-
rmyeckue.

PacCMOTPVIM HEKOTOpble OCOBEHHOCTY KaKAOW Fpynnbl.
| rpynna: MAOTHOCTHbIE CBOWCTBA FOPHLIX MOPOJ MOAPA3LENAOTCA Ha
FPVXTaHWOHHbIe (YAeNnbHble U 06bEMHblE Beca) LU CTPYKTYpHble (MnoT-
HOCTb, O6bEMHas macca, MopucTOCTb).

YpencHble 5 06beMHble Beca Mopofbl ¢ napamMeTpbl CU/OBblE, MO3TO-
Ly MPUMEHSIIOTCA TOMbKO B TeX CAyvasxX, KOrfja paccMaTpuBalOTCsi OWM,
BbI3BaHHbIE [AE/CTBMEM FpPaBUTALMOHHOIO nons 3emau (FOPHOE [AaBfieHME).
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B coyvasx» Kalia OLEHVBAIOT KOMWYECTBO BELLECTBA, WCMOMb3yKOT NAOT-
HOCTb, 0BbEMHY» Maccy K 06yt MopucTOCTb.

MAOCTHOCTHME MOKa3aTenn FOpHbIX MOPOZ, LLMPOKO WCMONb3YHOTCA Npu
pelleHnn pa3nYuHIX ropHOMTEXMHYECKMX 3aJad, B 4YaCTHOCTW, Mpw onpe-
[EeneHn OCHOBHbIX MlthameTpos GYPOBIXLLBHBIX PaboT M Ana pacuyeTta yc-
TONYMBOCTU OT/IOXEHWIA B TO/LLE MOPOA,.

2 rpynna: MexaHu4eckue CBOWCTBa Xapa’bTepu3yroTcs MOoBefeHWeM Mopog
Mpn BO3AEWCTBUM MEXaHWYECKUX Harpy3oK W nogpasfenstorcs Ha:

a) ynpyTrune, KOTOpble ONPefenstoT NOBeAeHWe Mopoj TONMbKO
B YMpyroil 30He, rAe BOMHOBOM NPOLIECC PacMpOCTPaHeHWsi YMpyrux Ko-
nebaHUin OMMCbIBAaETCS aKyCTUYECKMMM CBOWCTBAMU MOPOS;

6) nnacTwnue c KW e, npossndiowmecs Npu Harpyskax, npe-
BbLLBOWX Mpejen Ynpyroctu, nocne CHATWS KOTOpbIX NOopoja yxe He
MONHOCTLIO BOCCTAHABNMBAET WCXOLHYHO (hopMy Y pasmMepbl;

B>NPOYHOCTHDBIE, KOTOpble ONpesensioT BeNWuMHbI paspy-
LLBKALYX HArpysoK B Nopopax;

rYpeonorunmyeckmune, OLUeH/BaIOWLME U3MEHEHUS fedopma-
LM, HaMpsXKeHWA W NEepeurCieHHbIX BbLLE MEXaHUYEeCKVX napameTpoB no-
po4 BO BpemMeHW  Npy AANTeNbHbIX BO3AENCTBUAX Harpysok.

MexaHu14eckme NnokasaTesv FOpHbIX MOPOJ, LLUMPOKO WMCMOAL3YHTCS njm
pacyeTax MNPaKTUYECKN BCEX OCHOBHbIX TEXHONOTMYECKMX MPOLLECCOB MOf-
FOTOBKM, BbIEMKY, MOFPY3KW U MEPEMELLEHNs1 NMOMIE3HOr0 WCKOMaemMoro u
BCKPbILLHbX MOPOA 1 MO3TOMY NPeACTaBAANT HEWGOMbLWMI NPaKTUYHECKMIA
MHTepec.

3 rpynna: TemnoBble CBOMCTBA XapaKTepW3YHOT YCMOBUSA Temsonepesauqun
B FOpHbIX MOpOAAaX W WX MOBefeHMe B TemnepaTypHOM More.

Tennosble h{3uueckuie napameTp»! UCMONb3YIOTCA MNP TEPMUYECKOM
paspyLLeHUM FOpHbIX Mopog, a Takke B ropHdfexHOnornuecknx metogax
[06bIUM MOME3HbIX WCKOMaeMblX, CBA3aHHLIX C WCMO/Ib30BaHWEM ATOMHON
3HEpPruM B rOPHO-PYAHOM fene.

4 rpynna: 37eKTPOMarHWTHbIE CBOMCTBA XapaKTepusyloT YC/M0BMS B3aMMO-
[eliCTBMA TOPHbIX NOPOA C 3MEKTPOMArHUTHLIMA NONAMM.

OCHOBHble MOKa3aTeNN 3MEKTPOMArHATHBIX CBOWCTB LLMPOKO WCMOMb3yHTCA
C Le/bio MOMyYeHNs MHGopMaLyiM O CBOMCTBaX FOpHbIX nopog, a Taitme
npn pacuyeTax 37eKTPOAMHAMUYECKOrO PaspyLUEHWs TOpHbIX MOPOA.

5 rpynna: pafvaLuoHHble CBOWCTBA FOpHbIX MOPOJ WCMOMb3YHOTCS Ans
onpefeneHns MAOTHOCTHBIX MOKasaTeneli FOpHbIX MOPOL, a Takke AN
co3faHus 6e30MacHbIX YCMOBWIA [0BbMM PafMOaKTMBHBIX pyfA U uX coptr
POBKMW.
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6 ri“nna: TApaBnMYeckMe CBOICTBA XapaKTEPU3YHOT HacbILenUne FOpHbIX
nopog BOAON, BCEBO3MOXHbIE Nepeme(LieHNst XXUAKOCTE B HUX U CBS3LLLLbIE
¢ atum dmanKeckve mpouecchl, NpoTeKaeklle B nopogax™ [mapaBnnyeckme
nokasaTen TopHbIX MOPof MCMONb3YTCA Xhy pac™toTax OCKOLULLX TEeXHO-
NOrNYeCKNX MPOLLECCOB A0ObIMM MOME3HOrO MCKOMaeMoro ruapoMeXaHu3n-*
POBaHHbIM CMOCOBOM W MO3TOMY MPEACTaBNAOT 6OMbIBOM NPAKTUUECKWA UH-
Tepec.

H/oKe NpuBEAEHbI KpaTKUe METOAMYEcKMe YKa3aHWsi MO BbIMO/HOHNIO
NabopaTopHbIK PaboT, OXBaTblBAOLLWX MPAKTUYECKW BCE OCHOBHblE CBOMCT-
bl ropHbIX Mopog* HeoGXoAUMble ANS PELIEHWUs PasnlbIX FOPH eXHOMoru-
UECKMX 3ajau.

WIOTHOCILWE CBOWCTBA T WX MOPOA,

ObLye CcBeaeHNs

BaxHeWwM/ MOKa3aTeNi MU MI0THOCTHLIX CBOWCTB FOPHbIX MOPOA
ABMAOTCA MUHepasiornyeckas NAoTHOCTb Ji  « o0BbemHas macca "
nopuctocTb AU 3T nokasaTenn HOCAT OOLWMIA XapakTep W LalOT Mepeble
npeacTaB/eHNst 0 MOPOAax C TOUKW 3PEHMSt MX pa3pyLUeHWsi, TpaHcnop-
TMPOBaHWsA, 0TBaN006pa30BaHMS.

MnoTHOCTb - Macca eguHuUpl 0bbeMa TBepAol (pasbl MUHepana
nnn nopoge (MuHepanbHOro ckenl)Ta)- onpepensieTcs no opmyre

LUl

rae - Macca TBepfoi (hasbl mopogar, T; VX - 0bbem TBepgon
(hasbl, cM0

[opHas mopoga MpefcTaBnsieT CO6OA MHOrogasHyt0 cuUcTemy, coc-
TOSILLYIO 13 TBEPAOW, XMWAKOM M raszoobpasHoii a3. baTomy nonb3”~cs
TaKke MOHATUAMM OObLELLOW Maccbl Cyxoi mopoga - Macca eaiHiUpl
o06bema abCoMOTHO CyXOl MOpOoAbl NPU AaHHOM MOPUCTOCTU

(2)
Vex ~ Yn

1 OGbEMHOI Macchl BrixkHOW Mopogp! - «acca eguHMLbl 06beMa
BIOKHO MOpoAa MU [aHHOI MopucTocTy
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« .M m

\If & odM nop, G
mt - macca bfaru, cogepxalleiica B nopoge» T.
MopucTtocTb P rl)actabseT coboil OTHOCUTENbHBIA 00beM MyCTOT
(nop), cnarsbres M3 MOPUCTOCTM KPUCTANIUYECKMX 3epeH M MopucToc-
™, 06BEAMVN™MLLION MWS30PHOBBLIM MPOCTPaHCTBOM

<4)
AV
rae - ocruiM 3epeH u nopoge» cm”; 00bEM MEX3EPHOBbIX
nop, \<i ~ obwwmii 06beM MOpoabl CMA.

Ko;|)|(IHumemrom nopuctoctn  Kn HagbiBaeTcA OTHOLWeEHWE 06bema
nop K 06bemy MUHepasbHOro ckesneTa

))fnz ’ 1 S ’
Tl

B3ayMHas CBS3b MeXay MOpPUCrOerbin» MIOTHOCTbIO U OOBLEMHON
Maccoli BbIpaXXaeTcs 3aBUCUMOCTAMU:

" -8 {1-P) | (6)

(B)

L1 BblMMCEHWS NNOTHOCTK, OObLIHOA MacCbl U MOPUCTOCTM HEOBXO-
[OMMO OMpeaenuTb Maccy AaHHOro ob6pasua rOpHOM nopogbl U ero 06beM.
[ 06pa3uoB CKanbHbIX MOPOJ, WVMEHLLYX HenpaBubHYKO hopMy» Hemnoc-
peACTBEHHOE onpefeneHne 06bema HEBO3MOXHO» MO3TOMY 06bEM KYCKOB
FOpHbIX MOPOA ONpeAenseTcs KOCBeHHbIM METOAOM MO 06beMY BbITECHEHHON
YUOKOCTW» KOTOPbIA MOXET ObITb OMpefeNeH C MOMOLLBIO MUKHOMETpA.



NabopaTtopHasa paboTa »l

OW W T T WW)CTA FOPHLIX N0OPOA

Lens paboTbl. OnpefenuTb NAOTHOCTb FOPHBIX MOPOA MUKHOMETPUYECKUM
METO/0M.

O6opyaoBaHue. CTeKNAHHbIA MUKHOMETP eMKocTbio 100 w1t TexHuuec-
KWE WM BHa/IMTUMECKME BECLI* CUTO C AvaMeTpoM OTBepcTWil | mwk cTyn-
Ka (haphopoBasi C NeCTUKOM, BOPOHKa, LUMATESb.

MopsiIoK BbINOMHEHUS PaBOThI

1. O6paseL, ropHoin MOPOAN BbiCYLLMTb HAa BO3fyXe [0 BO3AYLUHO -
CyXOro COCTOSHMA, pa3fpobuTb, pacTepeTb B (hapdoposoii CTymnKe, Mpo-
cedATb Yepe3 CUTO C AvaMeTpPOM OTBEpCTUiA | mw.

2. Otobpatb npoby maccoii okono 20 T.

3. B3BecuTb MUKHOMETP C To4HOCThIO A0 0,01 r (N )

4. OToOpaHHyt0 Mpoby MepeHecT B MUKHOMETP. B3BecuTb MUKHO-
MeTp ¢ mopogoi ( )

5. B NMKHOMETP C MOPOJOA HaNUTb KUMSYEHOW BOAbl HEMHOTO MeHb-
LLE MO/OBMHbI 06beMa U B3GaITbiBaHWMEM Y[aMTb W3 MOPOAbl BO3AYX.

6. [ommTb MUKHOMETP KMNSYEeHON BOAOWA [O METKM U CHOBa B3Be-
CWUTb MUKHOMETP ¢ nopofoli n Bogoi (<lz) (nnoTHOCTb BOAbI
Jit T 1,0 rlcM®).

7. BbUTb cofepXMMoe MMKHOMETPa TLUATeNbHO MPOMbITL ero, Ha-
MOMHWTbL BOJON [0 METKU W B3BECUTb

8. TnoTHOCTL nopogp! BblUKCNAETCA MO hopMmyre

roe - Macca MUKHOMETpa, T;
- macca NMKHOMeTpa C MOpPOoAOoW, ri
macca NMKHOMETpa C MOpoJoi W BOAOW, T;
<3 - Mmacca NMMKHOMETpa C BOAOW, T.
OnpegeneHns NPoM3BOAAT € TOYHOCTLIO Ao 0°01 r/cm™.
9. TNOTHOCTL MOPOAb! OMPESENAT HECKOMbKO pa3 U 3a pacyeTHoe
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[panwi6 namepeHuin 3aHoca? B Tabauuy

PesynbTaTbl ONpeaeneHns MAOTHOCTU FOPHbIX
nopof, NMUKHOMETPUUECKUM METOZIOM

En.  Kon-Bo? nsmepeHwii CpegHee  [Moiive-
MapameTpel usmep. | 3HaleHue Yamue

Macca nyctoro nupo-

meTpa 9 r
Macca WKHOMeTpa ¢

nopozon r
Macca QuKHomeTpa ¢

nopogoii 1 BOZOW

Macca nukKHomeTpa C

BOJ0M b r

lMnotHocTb fiopoAl, rlcm*

Na"6opaTtopHasa paboTa 2

O'PROF EH® CBHEVHI/ MAQObI POPHiIX MOPQ, METQIAW
PEBAVC KOEL, M MTHPOCTATVHBOKOTO B3EELVBAHM

Lenb pasorblc  OnpefenTb O6BEMHYIO MAaccy FOpHbIX MOPO,

Metog, pexxyuyx Konew,

O6opypoBaHMe. Pexyuye Konbua obbemom 100, 200 u 500 cvm®,
TEXHWUYECKMe BECbl C pa3HOBecamul, MIacTVHbl U3 OpraHUYeckoro CTekna.

METO/, PDKYLLYIX KOJflel, MpUMEHSIETCS A OnpefeneHns 06bemMHOR mac-
Cbl CBA3HBbIX W PUX/bIX TOPHbIX MOPOJ HEHapyLUEHHOW CTPYKTYpbl U ecTecT-
BEHHOW BMaXXHOCTU™

OGbEMHYHO Maccy orpeaenstoT kobLlpAA o6bemom 100, 200 m 500 cm™.

MpeasapuTenbHO CnedyeT B3BECUTb MycToe Komblo () M pac-
cu.i?aTh ero obwvem Mo dopmyne

@2.1)

roe B _ gvametp kombua, cM;
h - BblcoTa KonbLa, CM;

m - 3,14:
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- o<hieftf TBepaoii hasbl (CkeneTa) mopoga, cu”;
Vri ¢ obbem nop, .

IMopsiioK BLUOSHEHUS! PaBoThl

1 Ifoclie oT6Opa MOHONMTA M 3aYMCTKM MOPOAbI B KOMbLE MOCTaBb-
Te ero Ha 3apaHee B3BELLEHHYIO MACTUHY M3 OprcTekna (macca nac-
TUHKM
2« B3BecbTe KOMbLO C MOPOAOIA M MAACTUHKOW C TOYHOCTbIO 40
ocCrr ( PIAOHOCTb Mesikly Maccoi KofbLa C MOPOJOA UM CTEKIOM
M Maccoii MycToro KosbLia CO CTEKI0M AacT Maccy BaKHOWA Mopofbl

«14 - - (AN m, (2.2)

3. OO6beMHYI0 Maccy BaHO Mopofb paccumTaiiTe mo cop-
My”ne

LLEA * ms

4. Onpegenirto BnakHocTb nopodel (nabopatopHas “M6oHa f 9) u
ro copmyrie paccumTalrite 06BLEMHYHO MacCy CKeneTa Mopofpbl JMck.

40.0iV]j "

Mo HefocTaTKe BpeMEHW 3HAYEHWs BIXHOCTU 3a[at0TCA Mperogasare-
fleM Ha OCHOBe IpesBapuTeNbHLIX OMbITOB.

5, Mo pesynbTaTaM OMPEAENEHNI BbIUMCIATE CPeAHEE apUth«BTUYBC-*
Koe ¢ TQHHOCTbu go 0,01 r/cm”. PacxoxgeHvie Mexay napanfienbHbIMU
onpeseneHVaMn He'fon3wo npesbiwats 0,03 r/cM®.

Pe3ynbTaTbl M3MepeHWin 3aHecuTe B Tabn. I.



I, Pe3ynbTaT onpeaeneHUs OGLEMHON Macchl TOpHbIX MOPOS,
METOZOM PeLyUMX Konel,

a . S4
u . sy

5

6 18 1i L

8 8 K gl an Jlx

X0 J1 Is 1] !
1
2
3
CP.

MeToz, rMAPOCTaTUYECKOrO B3BELUMBAHWS (MapadMHUPOBaHMS)

VeTo4 rvapocTaTMyeckoro B3BELUMBAHWA MPUMEHSETCS 4S8 Onpefene-
HMS O”MHOW MacCbl MMIMHUCTbIX, CKaJbHbIX W MOYCKaNbHbIX FOPHLIX MOPOA
Ha obpasuax 6oro pasmepa 1 (opMbl.

Ob6opyaoBaHMe. TexHWYeCKMe BeCbl C NMPOTMBOBECOM, KOTENIOK C Ma-
pe<fiHOM cocys ¢ BOAOW, “MNbTpoBasbHas Gymara, Wrfbl, HUTb LUEKO-
Bas WM X/onyarobymaxHas.

IMOpsAOK BLINOMHEHWS PaBoTbl

L Otobpatb obpasel, uccnesyemoit nopogln o6bEMoM He MeHee 30 ov®
N B3BeCUTb C TouyHocTbto go 0,01 r ( ().

2, O6Bs3aTb 06paseL, TOHKOW MWTbIO, OCTaBMB CBOGOAHbIA KOHEL,
AmHolA 15-f20 cm, 1 Ha 142 ¢ norpy3auTb 0b6pasel, B pacn/iaBneHHblli na-
patvH. Ha o6pasue topmmpyetca napavHOBbIA €O TorbiuyHOl 0,541 M.



Tewnepatypa napajmHa fomkHa 6bmb 60°M60MC. Ecim B mapamHOBOM Crioe
BCTPeYatoTCs My3bhbkM BO3AyXa» WX MPOKa/bIBAKOT HarpeToi Mrioi u
3apaBHMBAlOT Kpas OTBEPCTUA.

3« B3BecuTb 3anapadhmpOsaHHbIi 06pasel, Ha Bogjoiyxe (("i)*
4. Onpegenntb 06bEM napajftna

rae - NNOTHOCTb MapagmHa ij*y. *0,67 r/cv®).

5. B3Becutb 06pasey, B Boge ( )» [ns B3BeLUMBaHWA fieBast
yalllka TEXHWYECKMX BECOB 3aMEHSIeTCA TMPbKOW C KptodkoM (‘NpoTMBOBE-
COM)» Ha KOTOPbI MOABELUMBaeTCA 3anapaHMPOBaHMLIA 06paseLl.
MocneaHWiA NOMIHOCTBIO MOrPY3UT™B COCYA C BOAOW* KOTOPbIA MOACTaBs-
eTCA Moj KOPOMbIC/IO BECOB.

6. Bbicywmts o6pasel, (guibTpoBasibHOM Gymaroii, MPOM3BECTU KOHT-
pONMbHOE B3BELLMBaHWE Ha BO3gyXxe ( )¢ uTOBbI YCTAaHOBWUTL, He Mplo-
HVMKNa M Bofa B ob6pasel,.

[JonyckaeTtca yBennyeHve maccbl obpasua He 6onee yem Ha 0,2 T.
Ecnn yBenuueHve maccbl 6orblue, onpefenieHne 06bEMHOW Macchl NMpoms-
BOAMTCS Ha Apyrom o6pasLie.

7. O6vém napathMHMpOBaHHOrO obpasua onpegensem Mo opmysne

V (2.6)

rae - MNIOTHOCTb BOAA.
8. Onpegenntb o(b>EM 06pasua Mo dopmyne

(2.7)
\o “ Vffo ~ Unap

9. Onpegenmtb 0dLEMHYIO Maccy o6pasua no dopmyne

P~3L- .1 .. - 9 . (2.8)




raoe f  macca obpasua mopoga» T;
Mecca aasapa’Mpo3avHOro ob]>aala Ha BO3dyXe»
2 « macca aanapaifiniMpoBaHHOro o6pasua B Boge» T;

10. HanH|{a v3vepeHwin aaHecTa B raog.2.

2* PesynbTawl onpegeMHUs 06bIbMOIA MacChl FOpHbIX
Mopoj METOAOM TMAPOCTATUYECKOro B3BELLMBaHMS

Mapamenpb! Kor*Bo m3meHenuit  Cpepgalee  Mpumeua™
M3MepeHuns I 3Ha4veHve Ve

Macca 06pas-

ua A r
tfacca o6pas*

ua, MOKPbLITOro
napatmHom r
Macca o6pasua,
MOKPbLITOTrO Na-

pajuHoM B BON r
O6eém napail«-
HMPOBaHHOT0

obpasua Yno ot
Obrem napa-

(h1Ha Vnal> ov®
O6Bém 06pasua ov®

O6bémHas MaccS
obpasua JO r/cM®
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NabopaTopHasd paboTa L3
OlMNPpabHUE KOSDLLYEHTA MCP/CTOCTU TCPHBLIX MOPQ],

Llenb paboTbl. YACHATb alMBWMOCKyHO CYLLHOCTb OAHOrO M3 MnapaneT-
POB rop«bK® - TTOpUr-"0CTb, @ TaKXke OnpefesnTb MOPUCTOCTb W
Koathpmln!eH T Mccnegyenoro obpagua Mopodbl MEeTOAOb!I HaeleHus.

O6opyfoBaHue: CTakaH4MK 06bEMOM 50cM”» BOPOHKa, OHOPETKa,
NMHenKas
CyLUecTBYeT HECKOMbKO CNoco60B OMpeaeneHns MOpUCTOCTU FOPHbIX
nopos;
e PacyéTHbIM MNyTEM

3Has 0oGbEMHYIO Maccy W N/IOTHOCTb rnopogbl, MOXHO Orpe-
LennTb KoaprUmMeHT mopuctocT K, mcnonb3ys dopmyny

JMO
2. OnpegeneHre NOPUCTOCTA MECKO» METOAOM HAChILLEHIS

I'Iopﬂ,qOK BbINO/HEHNA paﬁOTbI

I* Cyxoii rTcThlii cTakaHunK (06bEMOM 50 CM® ANA MECKOB |«X/10T0
cnoxexus 1 260 oM™ ana Neckos NIOTHOrO CHOXEHWS) HaMofHWUTL UC-
crefyemul Meckom. HamonHeHve npov3BOAMTL HEGOMbLLMMA MOPLMAMM C
YyTpambOBKOA WM Yepe3 BOPOHKY, B 3aBUCKMOCTM OT TOro, MpW MIOTHOM
UMK PbIXSIOM CRIOXKeHUM TpebyeTcs onpeAenuTb MOPUCTOCTb necka. [locne
HaroNHeHUs MOAPOBHATL MOBEPXHOCTb MeCKa SIMHEKOW BPOBEHb C Kpas-
MM CTakKaH4YuKa.

2. Mo novouwy 61peTKM HacbITUTb MECOK B CTaKaH4WKke BOAOI™* o
MOSIBNEHNS1 TOHKOFO C/0si e3Abl Ha MOBEPXHOCTWM necka. KonmyecTBo BO-
[Obl, 13pacxofj0BaHHOM Ha HacblllgHue necka, 6yaeT COOTBETCTBOBATb
06béMy ero nop Vn e

3. YpanuTb Necok M3 CTakaHuMKa W Mpy MOMOLLW Toli e 6!&peTi
M3MepUTL 06BEM MYCTOr0 CTaKaHuuKa, 3amnofiHWB ero BOAOW, yTo OyaeT
cooTBeTCTIOBaTb 00bEMY Bceil mopogpl \[q .
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4. PaccuuTtaTb NOPUCTOCTb NO (hopmyne

Pz~-i0OO0 ) % '3.2)
Vo
5, OnpeaennTs KOS(MUMEHT MOPUCTOCTYM, WCMOMb3ys (opMyny

— 3.3)

JKCNepMEHTbI BLIMOMHUTL He MeHee TPEX pas.

Pe3ynbTaTbl W3MEPEHWA 3aHECTW B Tabauuy™

Pe3ynbTaTbl OnpefeneHns NopucTocT U KoagmumeHTa

MOPUCTOCTM TOPHbIX MOPOJ, METOAOM HACbILLIEHNS!

*
MapameTpbl . Kon-o akcnepuventos SPeAHee - Tlovveua
VaMepeHuii 3HaueHWe Hvie
1
O6béM nop.Vn
(Kon-Bo Bomb*
HOJK e HECTH ,
LeHWe necka) CM
Ocbém Bcer/
nopoja, 0
KON-BO BOfa
B MycTOM cCTa-
KaHUMKe) a®
Mopwuctoctb »
noposa, F %
KoatpmiieHt
nopucroctm A [f.ep«
Kn
MEXAHAHECKV/E CBOVCTBA MOPHBIX TMOPQY,

OoLye MONOXKeHWS

MpOYHOCTHbIE CBOWCTBA - 3TO CTPYKTYPHO-UYBCTBUTE/bHbIE CBOIA-
cTBa* OHM 3aBMCAT OT CTPOEHMS TOPHOWA NOpoAbl U CBA3N eé yacTul,.
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MpoYHOCTb KPUCT&IN0B ONpPeenseTca BHYTPUMOMEKYNAPHBIMA CUMaMW B3au-
MOJENCTBHS, CTPOEHMEM KPUCT/IMYECKOW PELLETKU W Ha/uveM Tex Wi
MHbX €& fe(T«KTOB. BCIOMHBIX KPUCTANINYECKUX COEAVNHEHUSX, KaKAMK
SBMIAOTCA FOPHble MOPOAbk» MPOYHOCTb 3aBMCUT OT MOMEKY/ISIPHBIX CUJI.
CBA3HOCTb Mopog, 00YyC/IOB/IEHA CWMaMM B3aMMHOIO CLEMNIeHWs Herocpes-
CTBEHHO conpuKacalwPxcs mexay coboil Kpuctannos. MonekynspHble cu-
Nbl CLEM/IEHNA B TOPHbIX MOPOfAX TEM MeHblle, YeM KpYyrHee 3epHUCTOCTb
nopogbr* Takum 06pa3soM, Ha NPOYHOCTb NOPOA B GOMbLLEA CTeMmeHW BAWSET
UX MakpOCTpPOEHMe.

Pa3pyLuUeHne ropHbIX MOPOA MOXHO NPeACTaBUTL CredyrolyM 06pa3omM.
B kakaoii nopoge MMeeTcs HeKOTOpOoe KOMMYECTBO MUKPOTPELLWH, Mpu
Harpyske nopogbl B BepLUMHAX TPeLWH CO3LAtTCA MUKPOKOHLIEHTPALWMN
HanpsbkeHnid 8§ . B TOT MOMeHT, Korga "~ npeBbICAT Npefen npou-
HOCTW, B [aHHOW TOYKE MPOWUCXOAUT MUKPOCABWI, HampskeHWe MrHOBEHHO
CHWXAEeTCA W nepepacrnpefensercs Ha [pyrue TOUKW, B KOTOpPbIX, B CBOMO
oyepe/b, BO3HMKAKO'T MWKPOCABUIM. HapacTaHue 3TOro npolecca npuBOANT
K paspylLeHuo nopofa. Tak Kak B rOpHbIX NOpofax MPOYHOCTb CLEMieHns
MeXIy 3epHamu HDKe MPOYHOCTM CaMWX 3epeH, JMHUSA paspblBa OT paspy-
LLBKILYX Harpy3oK MPOUCXOAUT MeXdy KpucTaniamu. [poYHOCTb NOpof,
3aBUCUT OT MOPWUCTOCTU, 3EPHUCTOCTM, TPELLMHOBATOCTU U OT KayecTBa
LleMeHTa, CKpensloLero 3epHa* poyHOCTbL MOPOL OnpefenseTcs Bennuu-
HOW HanpsbkeHWi, Npy KOTOPbIX MPOUCXOAUT WX paspyLleHve. Pasnuuator
npefenbl MPOYHOCTU Ha okaTue (3¢ ™ pacTshkeHwe Gpucr , caBwr

, 3rm6 OuNi un T.4. MMpn BO3AEWCTBMM Ha TBEPAOE Tano OfHO-
OCHbIX HAarpy3oK COOTBETCTBYOLUME UM M/fefbl MPOYHOCTU MOMHOCTLIO
XapaKTepu3yroT CMOCOBHOCTb Tefia BblAepXKuBaTb HarpysKu.

Ynpyrue CBOMCTBA FOPHbIX MOPOJ, XapaKTepusyloTcs MoAyneMm yrpy-
roctu G mog)»" HOHra) npy OfHOOCHOM HArpsDKEHHOM COCTOSIHUM,
mosyneMm casura b 1 Ko3(NeluvenToM nonepeyHbIX AedhopmaLuii
" koa(Mb1LImBHT MyaccoHa). Mofynb ynpyroctn s 6oMbLUMHCTBA TBEPALX
Ten paseH 10M... 5*%10°1 [Ma, npuyem ANs  METaNOB OH 6O/blue, Yem
4na nopofd. MuHepanbHbIi COCTaB OKa3biBaeT HaubosbLiee BAWSHUE HB
ynpyrue cBOWCTBa [/11 MasONOPUCTLIX MOPOS,.

AKYCTUYeCKMe CBOWCTBA FOPHbIX MOPOJ AOCTATOYHO MOMHO Xapak-
TEpPU3YyITCA CKOPOCTLIO PacrnpoCcTpaHeHus ynpyrux BOSH , yhenb-
HbM BOSIHOBLIM COMPOTMBNEHMEM 2;» HauGonbLmiA NPaKTUYECKUIA UHTEpec
NP1 MCCNefoBaHUAX aKyCTUYECKWX CBOWCTB TFOpHbIX MOPOA MpescTaBnaloT
NPOJO/bHbIE, MOMEPEYHbIE U MOBEPXHOCTHbIE BOJHbI.
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NabopaTopHas pa6oTa L4

QVPRICBH/B [IVHAWHECKOA MPOHHOCTU TCPHBIX 0RO,
NERQIOM TOHEH/H

Uerb pa6oTta. OnpefennTb AMHAMUYECKYHO MPOYHOCTb TOPHbIX
MOPOA,MMPOKO  MPUMEHSIEMYO NP1 UCCMEAOBAHWM MPOLLECCOB PaspyLLEHUM,
;JobneHnsi« m3MenbyeHWs, GypeHWs, TPaAHCMOPTUPOBAHMUS, Pe3aHusi, BCK-
PbITUS, AparvpoBaHUs U 3KCKaBaLuu.

TeopeTuyeckas 4yacTtb

[JnHamuyeckas NPoYHOCTb TOPHBIX MOPOJ, XapakTepusyeT Apo6bUMOCTb
(paspyLLaBmMOCTb), MOA KOTOPOWA MOHUMAETCS YAENbHBIA PacxXof SHepruu
Ha OUHaMU4eckoe ApobneHve eayHWLbl 06bEMa mopofbl. [JaHHbIA nokasa-
TeNb SBAsETCA 0606WALLYM MapaMeTPoOM MHOTMX MEXaHWYECKUX CBOMCTB
nopogbk» B TON yucnie ynpyrux, MPOYHOCTHBIX W MAacTUyeckux. [ocKosb-
Ky AMHaMMYeckas NPOYHOCTb (?)aKTMYECKW BbIPXKaeT 3HEProemMKOCTb Mpo-
Lecca ApobneHns nopofsl Npy AWHAMWMYECKUX Harpyskax, TO 3TOT MOKa-
3aTeNb Jiyulle BCEro KOppenvpyeT C AWHAMWYECKUMK MapameTpamy ropog,
YyeMm, Hampumep, Mpeaen MPOYHOCTM Ha CXartne*

MpveHseMble B HacToAnee Bpems /1abopPaToOpHbIE METOAbI Onpefesne-
HUA 3HEProeMKOCTU paspyLUeHns MOryT ObiTb pasfeneHbl Mo crnocoby
NPUIOKEHNS1 HAarpy3ky Ha credytouyie rpynnbl [ mo J1.M.BapoHy):

1) cbpacbiBaHMe OMpeAeNneHHOro KonM4yecTBa WUCMbITYeMOro MaTtepuma-
Na C 33flaHHON BbICOTbI - METOAbl COpachbIBaHUS;

2) pasmon onpefeneHHO HaBECKM WCMbITyeMoii nopofda B GapabaHax
M MeNMbHULAX C 3afaHHbIM 4MCTIOM OOOPOTOB - METOAbl Pasmona;

3) ApobreHne Mopodpl MOCTOSHHBIM FPY30M, M3JALKM C OMpefeneH-
HOM BbICOTbl - METOAOM MafatoLlero rpysa “MeTOf TOMYeHMUs);

4) pa3faBnvBaHWe HaBECKM MOpoAbl B 3aMKHYTOM 06bEMEe  MeToamn
pa3faBnvBaHNA B 3aMKHYTOM O6GBLEME.

B HacToswweli paboTe NPUHAT METOA TONYEHWSs, pa3paboTaHHbIN
M.M.[MpoTOABAKOHOBBIM.

O6opyaoBaHMe W MaTepuasbl
I. O6paslbl rOpHbIX MOPOA.



Becbl aHanMTMUYeCKne WM TEXHUYECKWME U PasHOBECHI.
Tpy6HbIA KOMep.

O6BLEMOMETP.

Cuto ¢ cetHoin 0,5 mm.

g wr

KpaTKoo onucaHue 060pya0BaHMs

Tpy6HbIA KOMep npefHasHaueH A9 pasMenbyeHuns WCTbITyeMbIX rop-
HbIX MOPOJ U COCTOMT W3 CTakaHa, B KOTOPbIA 3aKNafblBarOTCA KyCKW
nopogpl, TPyObl M TP Maccoin 2,4 Kr C KPIOKOM, K KOTOPOMY MpUKper-
nseTca peMeHb Ans noAvéma u copacbiBaHua rvpu “pucll, aK

OO6BLEMOMETP MpefiHasHayYeH A1 3amepa 06bEMA MPOCESHHON CKBO3b
CUTO MOPOABI; COCTOMT M3 Kopmyca W MopwHs ¢ gentsavm O .... 150 mv

r

Puc.1. Cxema npubopa Ans OnpefeneHws AuHaMUYecKoi
MPOYHOCTU TOPHBIX MOPOA:

a) TpybHbIii Konep; 6) 06bLEMOMETP;
| - cTakaH; 2 - Tpy6a; 2 - rpys;. 4 - ynop; 5 - TpybKa;
6 -nopweHb

" MopsiaoK  BbIMOMHEHWSt paboThbl

MeToz onpegeneHns OYHAMUYECKON MPOYHOCTM CBOAWUTCS K Crefdyto-
Lemy:

. Viccnemyemblii 06pasel, FOpHOI Mopofbl pa3buTb Ha KyCKu K
otobpatb M3 HUX C pasvepamu 1,5 ... 2,0 cMm B nonepeyHuke, 4Jis
Yero MCMosb30BaTh LIAb/OoH.



2* /8 KyckoB HabpaTb 5 npo6 o6bémom 15... 20 ov® Kaxpaas
(MOXHO MCMOMb30BaTh BeCbl WM ONPefenUTb OPUBHTUPOBOYHLIA 0OBEM ue-
pe3 06uE€NLI Bec mnopoalbl).

3, Monoxutb Npoby B CTakaH M cobpaTb TPYOHbIA Komep-

Pactonoub npoby AecsaTUK]“HLW cb6pacbiBaHNEM TFUPW.

57 Ton-'uenyto nopojoy Mpobbl CCbiNaTb B CUTO W MPOCESTH.

6. Martepuan» npowe™puii vepe3 ento (MuHyc 0,5 MM), BbiCbINaTb
B LMAMHAOP 06beMOMETpa.

7* YNNOTHUTb CCbINaHHYIO B UWIMHLAP O6BLEMOMETpA Mopody nyTem
MOCTYKMBaHWA LAMMHAEPA O CTON.

8* OnycT!Tb noplleHb 06bI|MeTpa B LMAUHAP.

9. Cpenatb OTCYET B MM MO LUKane Ha nopHe oCb>EmMomeTpa.

10, [JnHamnyeckas NMpoYHOCTb mccnegyemoii mopo\B® onpegenseTcs

no copmyre

rae 1 - uucno cé6pacbiBaHus rvpy (10);
fi - BblcOTa cTON6GUKA pa3gpObBAEHHON MOpoAbl, MM;

VicnbITaHust MOBTOPUTL /19 KadKAOK Mpo6bl.
Pe3ynbTaThbl WUCMbITaHMIA 3aHOCAT B Tab6/.1.

|. PesynbTaTbl OMpPeAeneHns AMHAMUYECKOM MPOYHOCTY
TOpHbIX MOPOZ METOAOM TOMYEHMS

Kon-Bo npo6 i%p%,P I'Ip%qa-
5

I 2 3 4

O6Lém npobbI\*cm”

Uucno cbpa-
CblBaHWS TMpu n ~

Bbicota crton-1 1
6mKa nopogbl v

Kateropus no-
pogbl U cTene-

Hb MPQYHOCTU i
no Tabn.2.

JnHammyeckas 1
MPOYHOCTb

nopasom

20 -



2. Kateropus nopog Mo AMHaMUYECKOI

lMokasaTenb
Kareropms [yHamMmn4ecKon
rthoyHoCTU

6,0 n MBHee

8*16

16424

24+32

5 32440
6 40 n 6onee

NabopaTopHas

CreneHb .
[VHAMNYECKOI
MpOYHOCTY

Mao npoyHble

YMepeHHo npou-
Hble

CpegHe npo??-
Hble

[poyHbIe

OueHb npou-
Hble

Becbma npou-
Hble

npotwocTM

HavimeHoBaHWE TOPHbIX
ple]eloil

Ipbamop, pecyaHuk, Mmep-
HO~LWHKOBbIN K™0nYyeaaH
[OHOPUT, KBapLEBbIA Nopgm-

puT, rpaHuT, rabobpo, Ao-
NOMUT, CNgHeL, XI0puTo-
KPEMHUCTbIN

POrosuk, CueHWUT, ckap-
HVPOBaHHbIV, KBapLEBbIN M-
O|TT, 3NUAOJUT, KBAPLMT
MarHeTUTOBbIN, MecyaHuK
KBalLLIeBO-OMOTUTOBBIN, avh-
3mbonut, pyaa cyns"[mgJHo—
MarHeTuToBas

AnbOUTO™P OpOroBuKO-
BaHHbIA, CUEHUTO-ANOPUT

thanbouTo(llha, porosuk
KBapLie BO-6MOTUTO BbIA

MKpokceHo-Nnaryoknasg*”™
Bas Mopofa, [AvadasoBblil
nopdupuT, agamennuT-nop-
* C aKTMHonuTOoM, Mop-

"ab6po-ayioxwwT, ngpdm-
PUT OPOrOBUKOBaHHbII

[vaba3 0porosnkoBaH-
HbI, MOpPMPUT 3NUAOTU-

pa6boTa#bh

OPEOEEH/E NPBALU MPOHHOCTN FOPAfEX MoPQ, LW

o QIHOOOHIM OKATVA

Llenb pa6oTbl. [MpoBecTu ucrbiTaHe o6pasia ropHoi nopogsl Ha

CXKaTue Ha npecce A/ ONpefenieHns Harpyskm Ha obpasel, Mpyv KOTOpOu
npovcxof)! T eé paspylleHve; paccumTatb Mnpegen NpPOYHOCTU -Mopodbl Ha

cXKaTtune e

TeopeTuyeckas 4yacTb

MexXaHW4YeCKol MPOYHOCTBIO TBEPAKX
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Crnocoe™oCrb COMPOTUBATLCA PasPyLLEHVIO NOJ AelCTBMEM HaNPAXCEHMIA»
BO3HUKXKLLWMX MPU Harpyske.

Pa3n’\raloT MexaHWYecKyto MPOYHOCTb Ha CXKaTue, pacTsKeHue, U3-
rmé, cpes u ygap* [Ons WHXEHepHO-reofiormyecknx Lienein HambonbLmni
*MPaKTUYECKUIA UHTEPEC MpeAcTaseT WCMbITaHWe TBEPAbIX MOPOJ, Ha COKa-
e

MpoYHOCTL MOPOA Ha CKaTue XapaKTepusytoT Mpesenom MpoYHOCTU
Ha oKatme (GOK WM BpeMeHHbIM COMPOTMBAEHWEM COXKAaTUIO, MOA KOTO-
pLU MOH/MAOT BEMMYMHY HaMPsHKEHWS, BbBLIBAIOLLErO paspylleHue obpas-
La npy OAHOOCHOM CXaTuu.

Mpegen MpOYHOCTM Ha OXKaTwe onpefensieTcs Mo opmyne

ok = P/X >

roe P - Harpyska, npv KOTOpPOW MpOMCXOAWT paspyllueHve o6pasua
uenbityemoli nopoga, H » 2
Pn- mno(uamb NepBOHaYa/IbHOrO MOMEPeYHOro ceuveHus obpasua, M .

ConpoTvB/eHrie MOpodbl CXKATUIO 3aBUCUT OT eé MUHEepasibHoro Ccoc-
TaBa, TEKCTypbl, CTPYKTYpbl, XapakTepa LemeHTa W ap. HaubonbLueid
MPOYHOCTLI0 XapaKTepu3ylTCs PaBHO3EPHUCTbIE M Mafio3epHUCTbIE KPKC-
Tannnyeckne nopogbl - 6asanbTbl, KBapuuUTbl W Ap.

Pa3nnuatoT npefensl NPOYHOCTU MPU CXKaTM 06pasLioB:

a) B BO3AJYLLHO-CyXOM COCTOSHWUM; 6) B BOAOHACHILLEHHOM COCTOSIHUW;
B) MpW €CTECTBEHHOI BNAKHOCTW.

Mpegen NPOYHOCTM FOPHOW MOPOAbI OMPefenstoT nyTeM pas3fasnunBa-

HWA 00pa3Li0B NPaBW/IbHOA FEOMETPMYECKON (opvbl NOL MPEeCccoMm.

O6opygoBaHve. MapaBaMyecKuiA Npecc, LMGoBabHbIA U KaMHepes-
HbIA CTAHKM, TEXHUYECKME BeCbl C pasHOBECAMU, METAIMYECKUIA Yrofib-
HUK, LUTaHreHUMPKYb, CTEK/ISIHHblE GaHKN NS HACbILLEHMS.

— lNogroToBka obpasua —

I. TMoarotoBnTb 06pasLibl UCMbITYEMOn MOpoabl B Gopme Ky6MKOB
WM UWANMHAPOB W OTLWMOBATL MO fBe NapannefbHble nnockoctn {rpa-
HU Kybuka WM OCHOBaHua uunnHapa). LLnudoska gomkHa Obimb  BbINOS-
HeHa TLIATe/bHO.
2. O6pasupl, npefHa3HayYeHHble ANA UCMbITAHWS B BO3PYLLHO-CYXOM
COCTOSIHWM, BbICYLLMTb Ha BO3fyXe [0 MOCTOSHHOM Macchl.-
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3. O6pasubl, MpeAHasHayYeHHble N8 UCMbITAHUS B BOLOHACHILEHHOM
COCTOSIHWW, YBM&KHWTb U B3BECUTb. [NA 3TOr0 MOMECTUTb WX Ha Aao
cocyja v 3aiuTb LOTUIMPOBaMHON BOAOKA NpubAM3uTensHO Ha 1/3
BbICOTbI. Yepe3 6 4acoB MOAHATb YpPOBEHb BOAbl Ha 5 10 «W BbLE
06pa3sLoB. HacbileHe BOAOW MPOM3BOAWTL A0 MOCTOSIHHOW Macchl, Mepuo-
Andeckn B3BelUvBas o6pasupbl {0AMH-ABa pasa B CYTKM).

4, O6paslpl C eCTECTBEHHOW BMKHOCTLIO UCTbITLIBATL HEMOCPEeACT-
BEHHO MOC/Ne WX W3rOTOBMEHMS.

5. BsgewmBaHve 06pasLoB MPOW3BOAUTL HA TEXHWUYECKMX Becax C
TouHocTeto go 0,1 r.

6. O6paslbl, MPUroTOB/EHHbIE ANS WUCMbITAHWSA, TLIATE/IbHO OCMOT-
peTb W onucaTb B Tabnuue uX MOpOMOrnyeckme ocobeHHocTM (crowuc-
TOCTb, TPELIMHOBATOCTb, BKIQYEHWS W T.M.).

7. TMpoBepuTb pa3mepbl 06pasLoB, BbIMMCAUTL MOWAGL MOMEPeYHOro
ceyeHUs Kaxgoro oGpasua W 3anucaTb B COOTBETCTBYWLYIO rpady Ta6-
TN,

MpoBefeHNe UCTbITaHNIA

l. VcnbimaHus NpoBOAAT Ha Mpecce C MPedenioM Harpy>KeHus He
meHee 50 T. Mexdy 06pasuoM W nauTamMy npecca MOMELLAT KasieHble
CTa/lbHble MPOKNaAKM.

1 O6pasel, yCcTaHaBNMBAKOT B LEHTPe Mexay nautamu npecca. s
TOro, 4tobbl Harpyska npuKIagbiBasiacb™ CTPOro no ocu obpasua, Mexay
HAM U OfHOM U3 NAMT Npecca MOMELLAIOT LIAPUKOBOE LIEHTPUPYKLLEe
YCTPOICTBO.

3. CKOpOCTb Harpy>eHus [Oo/kHa HaxXoAuTbCA B npegenax 4,9*107.

9,8*%10”" lMa*c. Harpysky MOBbILAKOT BMIOTb A0 pas3pyLleHus obpas-
Ua ¢ (uKcaumeii MakcumanbHoro eé sHadeHus ( P ), T.e. B MomeHT
paspyLueHus.

4. PaccumtaTb BeNMYMHY Mpefena NPOYHOCTY MOpoAbl MNP OAHOOCHOM
oKatum no gopmyne

= P/54a ; 10 Nlo/6n)
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roe P - paspphluas Hurpyska (ycunus), H ;
- M/oWadb MOMepeyHoro ceueHus oGpasua* M~
5. B cryuae, €CnM OTHOLLEHME BbiCOTbI 06pasla K ero Auamerpy
oadiHAHoe OT eauHMLBI, pacueT BeMMUMHLI MPOYHOCTM Mopodbl M»l ofgHo-
OCHOM CXXaTuiM PEKOMEHIYETCs MPOM3BOANTL MO (hopMyne

62
9P /X {7 f'2.d/h)l €=
rae fl - AvameTp U BbicoTa 06pasua, M.
6. BblumcnTs yron casura  ~ no hopmysnie, 3aMepuB YITibl
HaK/OHa NIOBEPKHOCTW CKabiaHMA  CL
- 11
d=45" t/n (5.3)

oTkyae f =90-ril 6

?¢ VCMbITaHUs M3y4aeMoii Mopofbl BbINMOSHWUTL HE MeHee Tpex pas.
B. Pesy/bTaTbl WUCTbITaHWIA 3aHECTW B TabauMLy.

PesynbTaTbl ONpeAeneHns npegena npoYHocTU
FOPHbLIX MOPOZA, NPV OAHOOCHOM CXKaTUU

Kon-Bo o06pasuos CpeaHee [Mpumeya-
[BpaveTpo | pastl 3I-E)a£'eHVIe HVFI)E
Paswvep
obpasua:

- Bbicota 1 ™
- gnametp d ™

Mnowgas no-
nepeyHoro W o
ceyeHns  Pn

PaspyLuatoLLian
Harpyska p H

Mpepen npou-
HOCTW Ha
okatve 0™ Ma

Yron ckasbl-
BaHUA o/ rpag,

Yron casura”*rpag
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NabopaTopHas pa6oTaM®b6

VOOTBICBAHVE AQCTIHEGVX I MTPAVX CRUACIB ALK
MoPQA, HA YIbLLBBYKOBO/ YCTAHCBKE "YVIC/ 10T

Lenb paboTbl. Onpegenuts  CKOPOCTM PacnpocTpaHeHus Mpofonb-
HbX W MOMepeYHbIX BOMH Liepe3 obpasel, FOPHOV MOpogbl; YSCHWTbL Mpo-
Lecc |JcnpocTpaHeHns ynpyrux Kone6aHuid, MCMonb3yst 3aKOHOMEPHOC-
™ 1 (jopMySbl CBASW MeXY aKyCTUYECKUMW W YNpyriMii XapakTepucTu-
Kamu; onpefenuTb Modynb HOHra, Moaynb casura v Koa(MidlumeHt Myac-
COHa uMccnedyemoit nopogy.

TeopeTnyeckas 4acTb

Ynpyrne KoneGaHWs - 3TO MPOLECC PAcMpOCTPaHEHWs B Mopoje
3HAKOMepeMeHHbIX YNpyrux aediopMauuii eé yacTuuek«

Mo MPOXOXAEHAM YNpYrUX KoneGaHWiA Yepes MacCuB FOpHbIX MO-
pog, MOTYT BO3HWKHYTb 3 TWUMa BOJH:

1. Mpofgonb Hble, KOTOpble 0OYCNOBNEHbI AehopMaLysMm
rnornepemMeHHOro 06BLEMHOIO CXaTus W 1>acTshKeHus M MOryT pacnpocTpa-
HATbCA B /OO0 cpefe.

2. MonepeuyHble, O00ycNOBMEHHbIE PAcNPOCTPaHEHWEM
nepemMeHHbIX fediopmalmMii cABura B Cpefie U MpucyLye TONbKO TBepAbIM
Tenam, TaK KakK B XWAKOCTAX W rasax OTCYTCTBYeT COMpOTWB/IEHWE
cLBury.

3. NMoBepXHOCTHBbI & (pefieeBCKME), MNP NPOXOXLEHUN
KOTOPbIX YacTuLUa UCMbITbIBAET [BONHOE KonebaHwe (BONb W Nomepek
BO/HbI)# YCNOBUS AN BO3HUKHOBEHWS KOTOPOrO WMEHOTCH TOMIbKO Ha Mo-
BEPXHOCTU TBEpAbIX Teno

XapakTep pacnpocTpaHeHWs ynpyrux KonebaHuidi B FOPHbIX MOPOAax
onpefenseTcs akyCTUYECKUMU XapakKTepucTukamu nopod, K HAM OTHO-
CATCA CKOPOCTW PacnpoCTPaHeHUs PasfMuHbIX TUMOB BOJH, KO3 EHTbI
MOT/MOLLEHNS W BOJHOBbIE COMPOTUB/IEHUS. [MOpodbl XapaKTepusyloTCH Takke
PasMUHbIMUA - KOSPQULIEHTaM OTPAXKEHWS U MPENOMIEHNS YNPYTUX bojw.

CorfiacHo Teopuu YMpyrocTu MNpofO/bHbIE BOMHbI PACMPOCTPAHAOTCS
B HeopraHW4eckoi abCo/oTHO YMpyroi M30TPOMHONM Cpefe CO CKOPOCTbIO

T,p , paBHoii

-3 '6.1)
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nonepeyHble BO/HbI CO CKOPOCTbHO
'6,2)

‘PenieeBCKHe BO/HbI CO CKOPOCTHHO
Cie o %-2)

roe @7 * mogynb cgsura, r/cm?;
£ - mogynb HOHra, r/cm?;
JN. - NNOTHOCTb TOpPHbIX NOpog, r/cM®;
IM* - ke MWpeHT MyaccoHa.

3T COOTHOLLEHMSI MOKAa3bIBAOT MaKCMa/IbHY0 CKOPOCTb PacnpocT-
paHeHWst ynpyrux KonebaHuii B mopopgax a

CBsi3b MeXIy CKOPOCTSIMI MPOAO/bHLIX U MOMepeYHbIX BOSH onpefe-
nseTcs  HopMmyroin

Jlul.-n 1-6.4)

TakM 06pa3oM, W3MEPUB CKOPOCTM MPOXOXAEHVS MPOAO/bHBIX W
rorepeyHbIX BOSH, MOXHO OMPefenuTb BeMuMHbl E* (>;

HasHaueHune, YCTPOCTBO M MPUHUMN paboThl
YNbTPO3BYKOBOW YyCTaHOBKU *Y3VCTIITL

1. YcraHoska '"YVGJII™ npepoasHayeHa A1 U3MepeHus B fa-
60paTopHbIX  YCMOBUAX CKOPOCTW PacnpoCTpaHeHUs MpPoAoAbHbIX W More-
PeYHbIX Y/bTPO3BYKOBLIX KOMeGaHWA B 06paslax TBepabiX Tesl.

2. bnok-cxema npubopa npusefeHa Ha puc /.

3. Pa3vep 06pa3LoB MCCre;0yemMoli FOPHOWM MOpoabI® BbicOTa He
MeHee 12 MM, J/MHA U LLMpUHA He MeHee 15 mwm.

Mpubop TONGSIBTA* cocTOMT U3: *
1) m3mepuTenbHoO i W i), npeacTasnstoLlein coboli ABe napbl yNbT-
pa3BYKOBbIX [AaTYMKOB, YKPErN/EHHbIX Ha METa//IMYECKMX LUTaTUBaX,
B KOTOpble 3aKNadblBaeTca WCMbTyemblii 06pasel. OpHa M3 Map [aTuMKOB
BO36Y)K[AeT U MPUHUMAET MPOAo,"bHble KoneGaHus, Apyras - momnepeyHble.
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2) 3TaIOHHOW NNHWKW,' NpeaCTaBMSIoLLE COO0I BaHHY C MOABKHO YKpen-
NEHHLIM yNbTPa3ByKOBbIM AaTYMKOM W MPUEMHMKOM, KOTOpbIE 3anos-
HSAKOTCA 3TAIOHHOMN YKMAKOCTHIO;

3) 3NeKTPOHHOro YCTPOMCTBA, (DOPMVPYIOLLETO KOPOTKWIA UMMYMLC Hanmps-
XeHUst AN BO3OYXKAEHUS KBApLEBbIX MMACTWH W3MepUTENbHOR 1 3Ta-
NOHHON /IMHWIA C CWMHXPOHHBIM OCLIM/IOCKOMOM, O3BOMSHOLLYM CPaBHUTL Ma-
NbE NMPOMEXYTKA BPEMEHW MPOXOXAEHWMS yNnbTpasByka B obpasue U 3Ta-

JIOHHOM XKMAKOCTW.

Puc/l. bnok-cxema npubopa “YC/IBTA*
L]

Vi3mepeHne CKOpOCTeR pacnpocT]paHeHnst YnbTPasByKOBbIX KonebaHuii
B 06pasuax TBepAblX Ten OCHOBAHO Ha CpaBHEHUM BPEMeHW pacnpocTpa-
HEHUSA yNbTpa3ByKa B 06pasue W B 3TAIOHHOWN XXMAKOCTY, 4/1 KOTOPOWA
M3BECTHA CKOPOCTb PacrnpocTpaHeHWs ynbTpassyka Zpr e

3apatolmii MynbTUBUOPATOP TeHepupyeT MPAMOYTOMbHbIE MMMYLChI
nepemMeHHo anuTenbHocTU. MepeaHM (MPOHTOM MMMyNMbCa 3anyCKaeTcs
reHepaTop KOPOTKWX WMMYNbCOB, BO3OYXKIRIOLLWA OHOBPEMEHHO Mbe30-
MJaCTUHbI 3TAIOHHON W U3MEPUTENIbHON NIMHWIA. 3aHUM ((hpoHTOM Mpsi-
MOYTO/IbHOrO MMMyNbCa 3amyCKaeTCAXNYLWMIA MynbTUBMGpaTop”  (hopmr
PYIOLLWIA OTPULATaNbHBIVA NPAMOYTOMbHbIA UMMYNbC»  ANNTENbHOCTL KOTOPOro

/\27...



OnpeLenseTcs BpeMeHeM pa3BepPTKM /yda MO 3KpaHy 3MeXTPOHHO-NyYe-
Boi T|)y6x1l lbnox"Hue BO BpeMeHW OTPULATENbHOIO WMMMYyNbCa My/b-
TUBMOpATOpPa MO OTHOLLEHVIO K UMMYNbCY FeHepaTopa KOPOTKMX WUMMYfb-
COB OMpefenneTcs AMUTEbHOCTHI0 MMMYNbCa, 3afarollero MynbTMBMOpa-
TOpa W perynmpyetcs pyykoin "3agepxka**. 310 YCTPOWCTBO MO3BONSET
orepaTopy NpocMaTpuBaTb MMMYNbCbl C /IMHWENR 3agepxkn 'O/1) n AL B
pasnMuYHHE OTPE3KM BPEMEHW OT MOMEHTa 3anyCka reHepaTopa KOpPOTKWX
MMMYNbCOB U C HavbOMbLLMM YA06CTBOM MPOW3BOAWTL OTCYUET M0 3KpaHy
npuéopa.

VIMMynbCbl YNbTPa3BYKOBbLIX Kone6aHuiA, npeobpa3oBaHHNE MPUEMHBIMMA
Mbe3onnacTMHaMy B 3MeKTpUYeckMe KonebaHus, MOJATCA Ha YCUAWUTENb
nprbopa ¥ Hab3™MOJAKOTCA Ha 3NEKTPOHHO-/y4YeBOW Tpy6Ke. BpallgHviem
MUKPOMETPUYECKOTO BWHTA 3TaNOHHOW /MHAW OMEepaTop MOXET MeHsTb
paccTosHvWe Mexay MmnacTMHamu W, CnejoBaTeNlbHO, BpeMs MPOXOXAEHUS
YNbTPa3BYKOBOrO MMMy/bCa Yepe3 3TaOHHYH /MHMK. Mo 13mepeHnsx
COBMELLIAIOT, BpaLLs MUKPOMETPUYECKUIA BUHT, U306paXKEHWs1 MMMYLCOB
Ha aKpaHe npvbOpoB, TO eCTb AeNaloT Bpems MPOXOXAEeHUs ynbTpasByka
yepe3 ITAIOHHYIO U U3MEPUTENbHYIO SIMHAM OAWHAKOBbIM.

Takyx OTCYETOB fAenaeTcs fBa: Nepeblii 6e3 obpasua B M3MepuTe-
NbHOM NIMHWK, BTOPOA C 06pasLoM. Pa3HWLa BpeMeHy MPOXOXAEHUS Yiib-
TpasByka B M3MepuTenbHOM fMHUM 6e3 obpasia M ¢ o6pasuom onpefe-
NSeTcs MO [/MHe CTOon6a XXMAKOCTW, B KOTOPOM BpPEMSs MPOXOXAEHWS
ynbTpasByKa COOTBETCTBYET BPEMEHV MNpoxXoxaeHus B obpasue. Crnego-
BaTe/IbHO, 3Has A/MHY obpasla C , CKOPOCTb pacnpocTpaHeHus
yNnbTpasByKa B 3TaIOHHON XUAKOCTY W LMHY cTon6a 3TanoH-
HOM »ugkocTM  Lj-r 4 b KOTOPOM Bpemsi MPOXOXZIEHUS YNbTpasByka
COOTBETCTBYET BpEMEHM MPOXOXAEHWS YNbTpa3ByKa uepe3 obpasell,
CKOPOCTb YNbTPa3BYyKOBLIX KonebaHWini onpepensieTcs W3 opmMynbl

6.5)
MocnefoBaTeNbHOCTL  BbIMOMHEHWS PaGOThI
1. V3mepnTb 06pasel, FOpPHOI Mopodon ¢ TOYHOCTbIO Ao 0,1 MV u
BblUMC/UTL €r0 06bEM 7 no copmyne
fo* - - - A 6.6)

roe  t\c - reomeTpuueckue pasmepbl 06pasua, CM.
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O6pasel, B3BELUMBAETCA HA aHA/IMTMYECKMX Becax C TOYHOCTHIO Ao 0,1 r«
BbluncMte 06bEMHYHO Maccy o6pasua no dopmyne

roe fT/o- macca ob6pasua, T;
Vo - 06bém ob6pasua, CM®)
MnoTHocTb o6pasua nopoapl Ji  onpeaenseTcs Mo gopmyre

ia - f(i1 *K,)N 4 i 6.8)

roe - KOVBbULUYEHT MOPUCTOCTU;
- 06bEM rop mccnegyemoro obpasua, CM®);
06bEM MUHEpPa/IbHOr0 CKeneTa, CM®),

MpumeyaHre. Ecnm obpasel, HenpaBuabHOK reomeTpllyeckoi
(fopVH TO 06BEMHas Macca onpefensieTcs MeTOAOM
rMAPOCTAaTMYECKOrO B3BELLMBAHUA.

2. TpowssecT MOArOTOBKY K BKIOYeHWO npubopa

2.1. B v3MepuTe/bHYI0 MIMHO BCTABAAKOTCA AATUMKK MPOAO/bHBIX
W MonepeYHbIX KonebaHwui.

2.2. CoegyHUTENbHLIMA KabensaMn COeAnNHUTL:

- KnemMy “"Msnydatens -1" Ha ocumnnorpae C BEPXHUM [aTUMKOM
Ha M3MepUTENbHOM SIMHWK;

- KiemMy *TprévHuk-1" Ha ocumnnorpade C HDKHUM LaT4MKOM Ha
N3MEPUTENBHON NNHUK;

- Knemmy “"W3snyuyatenb 11" Ha 3TanOHHOW /MHUM C KIEMMOI
"W3nyyatens 11" Ha ocumnnorpade;

- knemmy "TIpMEMHMK 11" Ha 3TafIOHHOW AMHWMM C Knemmoin "TTprém-
HUK 11" Ha ocumnnorpadee

2.3. Pyuku ynpasneHus Ha nepefHeil naHesn npubopa ycTaHOBUTb
B CfieLyLlMe MOMOXEHUSA:
"CeTb" - BbIK/KOYEHO - MOMIOXKeHWE Tymbsiepa HbKHee.
- "leHepaTop" - BbLIKIKOYEHO - MO/MOXKEHME TyMOrepa HUKHee.
- "FpKocTb" - pyuyka ynpaeneHus MOBepHyTa B KpaliHee neBoe
MO/OXEHWe.
- "®oKyc" - cpefHee MOMOXeHWe,

420 4



- *KopoTkaa ¢ AnvMHHasa", "ONMHHASA™ - MONOXeHVe Tymbnepa
aopKsBe.

- "OuanasoH" 4 1,67

- "YcuneHue obluee" - KpaliHee N1EBOE MOMOXEHNE,

- "YcuneHve 1" - cpefioeB MOJMIOXEHMe.

0 "3afepkKa" * KpaiiHee NneBOe MOMOXEHME.

Ka 3Ta/IoHHON /MHUK noon
"BKN." - BK/IOYEHO
"ycunenue 11" - cpefHee

3, TllpousBecTn BKIOYeHVe npubopa

3/1. Bobiknouarenb "CeTb" cTaBUTCA B MOMOeHve "Bkn.", npu
3TOM [O/DKHA 3aropeTbCsi CUTHaNbHasA NamMmnoyKa.

3.2. Yepes 2 MUH., Bpawasa pyyky "ApKOCTb" MO 4acoBOWN CTpen-
Ke, pobusalircs nosiBNeHWs rOPU30OHTASIbHON CBETALLEHCH NMHAY Ha
3KpaHe npubopa.

3.3. Bpawpa pyuky "®okyc", [obmBaloTCs HaubOMbLUEA 4YeTKOCTU
JVHAW Pas3BepTKU™

4. CKOpOCTb MPOXOXAEHWS NPOLO/bHLIX KOnebaHWii onpefensercs
MpyY BCTaB/IEHHLIX B W3MEPUTE/bHYIO JIMHUIO COOTBETCTBYIOLLMX [AaTyuKax
(3aMeHa Npou3BOAWTCA MPW BK/IOYEHHOM reHepaTope).

4.1. B COMPWKOCHOBEHVE BBOAATCH AATUYUKN U3MEPUTENbHOW SMHWAW
(6e3 o6pasya). VX KOHTaKTHble MOBEPXHOCTW CMasblBarOT MaLMHHbIM Mac-
JIOM N CHAMAIOT [/19 MOSYYEHNS XOPOLLEro aKyCTUYECKOro KOHTaKTa MeXx-
Ly farunkamu.

4.2. Bbkmoyatens "leHepatop” CTaBUTCS B MOMOXKeHWe "BKn.",
MpWM 3TOM Ha akpaHe [OMKeH MOSBUTLCA WMMYbC 3aTyXatowmx KonebaHuii.

4.3. Bpawps pyuky "YcuneHve 1", uMNynsC M3MepUTENbHOW MHWW
fosogAat [0 BenmumHbl 30+50 M.

4.4. BpawgHvem pydku "MOLLHOCTL" OCTaB/sieM Ha dKpaHe YeTKo
BmvbM 10415 KonebaHWin umnysbea.

4.5. 1Myka "YcuneHue" CTaBUTCA B KpaliHee NeBOe MOMOXKeHWe.
4.6. Bblouatenb Ha 3Ta/IOHHON /MHAW CTaBUTCA B MO/MOXEHWE
"BKn." n BpalleHVeM pydku "YcuneHue 11" BennumHa MMNynbca 3TaNOH-
HOW MMHUMM yCTaHaBMMBAeTCA MPUGAM3NTENBHO PaBHOW MMMYNbCY OT W3Me-
PUTENLHON NIMHAY; BpALLEHVEM MWUKPOMETPUYECKOTO BUHTA UMMYMLC 3Ta-
NIOHHOA /MHWM MepemMeLLiaeTcs Mo 3KpaHy HECKONbKO BMpaBo OT MMMy/bca

N3MEPUTENBHOW NIMHWM.
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4.7, Pyukoii "YcuneHue 1" BenMuUMHY UMMYNbca U3MePUTENbHO
NMHAW [enatoT Takbli dKe«Kak M 3TanoHHOle

Mocne onepaumin 4.1 ... 4.7 Ha 3KpaHe JOMKHbI GbITb BUAHLI ABa
MMMY/bCa 3aTyXatoMX — KonebaHwii, CnoBa - OT WU3MEPUTENbHON MHAM
M npaBee ero - OT 3TaNOHHOIA.

4.6. BpaLLieHeM MUKPOMETPUYECKOrO BMHTA A06MBAKOTCH COBMELLEHWS
3Ta/IOHHOT0 MMMyNbLCa C WU3MEPUTENbHBIM.

4.9. Bkmo4aem "KOPOTKYHO™ pa3BepTKy.

4.10. CoBmelLgeM MepBble MOMYBOMHbI (C N1€BOI CTOPOHbI MMMY/LCOB)
N3MepuUTeNbHOro W 3TafIoHHOro UMNY/bCOB YpaLLOHMEM MWKPOMETPUYECKOro
BAMTA W YTOYHAEM COBMajeHue WMMYMbCOB MO MaKCUMaslbHOW amniuTyae
TPETbE WM YETBEPTO MOYBOMHbI ~C /IEBO CTOPOHbI) COBMELLEHHbIX
MMMy bCOB.

4.11. Tpov3BogMm OTCHET Mo LUKae MUKPOMETPUYECKOrO BUHTA*

4.12. Bk/oYaeTca AnMHHaA passepTka, Tymbnep "Kopotkas - [JwmH-
Haa" - yCTaHaBNMBaeTCA B BepXHee MO/OXEHNE.

4.13. Mexgy paTuMkamy W3MEepUTENbHOW MHWWM YCTaHaB/MBAeTCA
ucnbmyemblii 06paseLl, KOHTaKTHble MOBEPXHOCTUM KOTOPOro CMasblBatoTcs
MALLVHHBIM  MaC/IOM.

4.14. BpallleHMeM 3TaNOHHOrO BUWHTA COBMELLAHOT 3TaIOHHbIA UMMY/bC
C V3MEepUTE/bHbIM.

415. BpauleHrem pyukun "3afepxka' nepessuratoT COBMELLEHHbIE
VIMMY/bCbl K JIEBOMY Kpat0 PasBepTKM.

4.16. Brmouator "KOpoTKyro" pa3BepTKy.

4.17. Tpon3BogAT TOYHOE COBMeELLEHMe WMMYNbCOB “"Kak yKasaHOo B
4.10).

4.18. TlMpon3BogaT nofcyeT Mo LUKaNe MWKPOMETPUYECKOTO BUHTA.

4.19. BbMMCAAOT CKOPOCTb MPOXOXAEHUS MPOAO/bHBIX KonebaHuin B
ucrbITyemom o6paste no gopmyne

= I- T/r/(r\i-nil ? (6.9)

rae L ~ pavHa meenegyemoro obpasua, LW ;
/7i- nepBblii OTCYET MO LUKaME MUKPOMETPMYECKOro BUHTa (6e3
obpasya);
r\i- oTcueT no LWKane MMKPOMETPUYECKOTO BMHTa C 06pasLiamu;
CKOpO Tb PacrnpoCTpaHeHUs YbTPa3BYKOBbLIX KonebaHuin ~
3TANIOHHON XUAKOCTW, onpeaensieMas Mo rpadmky (puc.2)*
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KOCTeld, MMEHOLYX PasfMuHbIii COCTaB
XX OnpefensieM CKOpPOCTb MPOXOXAEHWs MOMepeqHbIX KosneGaHuii

M BBOAUM
CnMpTa co3faeT uaeanbHyl0 Cpedy nepefaqn MonepeyHbiX KonebaHwuii.

5.2. OpveHTVpyeM [aTyMKV MOMepeyHbIX KonebaHuin Tak, 4Tobbl cOBMa-
[anum nnockocTy nonspusaumm (CoBnafieHWe MNAOCKOCTel nonapusauyn ycTa-
HaBNMBaeTCA BpalUEHWEM BEPXHWUX AaTYMKOB A0 MOMYYEHWUS MakKCUMaslbHOM
amMnanTyabl CUrHana OT M3MEPUTENbHOM MIMHUM Ha 3KpaHe npubopa),

5.3. [anbHelillee mccnefoBaHVe MPOBOAWMM COFNAacHO MyHKT-aM 4.3
. 4.18. Tlocne 4ero BbIKIOHYaeM Mpu6op, ycTaHaBnmBasi Tymbnep "CeTb"
B MOJMIOXKEHVe "bblIkn.™>'.

5.4. BblmcnsieM CKOpPOCTb pacrnpoCTpaHeHUs Ynpyrux Kone,6aHuid B
ucrnbITyemMom o6pasue
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Vy- 1" lir /{n 1 - n'i) , (6.10)

rae - gvHa uccnegyemoro o6pasuya, loi;
m- MepBblii OTCYET MO LUKase MUKPOMETPUYECKOTO BMHTA
AN (6e3 obpasua);
/4 - OTCUeT o LUKane MMKPOMETPUYECKOro BMHTA (C 06pasuom);
CKOPOCTb PacnpoCcTpaHeHWs yNbTPa3BYKOBbIX Kone.baHuid B
3TaNIOHHON unakoctn (cm.4.19).

6. KoaptmupeHt TMyaccoHa ( ) BblUMCASETCA Mo qopmyne
(Jb.

jb = )

n ©-12)
rae  Ay- CKOPOCTb PacrnpocTpaHeHUs MPOAO/bHLIX BOSH;

7" - CKOpPOCTb PacrnpocTpaHeHUs MorepeyHbIX BOJH.

7. Mogyns KOHra Bblumncngetcs no dqopmyne (6.1).

8. Mogymb cgsura O BoblumcnseTcs no copmyne (6.2)*

9. I'b paHee HaifeHHbIM 3HAYEHUSIM NAOTHOCTW NOPOALS “ CKOpoC-
TW pacnpocTpaHeHus YnbTpasByka V  BbIUMC/IAETCA BENMUUHA Y[AeNb-
HOrO BO/IHOBOrO COMPOTMBEHWS A8 MPOAOAbHbIX — Sftp 1 nonepeyHbIx

2™ BOMH

. (6. 13)

h =1 = (6.14)

10. PesynbTaTbl pacyeToB 3anucaTb B Tabauuy
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NabopaTopHasn pa6oTtal~”?

uccnsaosAHVE conpoTtusn™mw MOPHLIX MOPOL, caauw viBbim
KL W HA MPYBOPE M 11-30 (TPLLOP KOHCTPYKLWA
MAC/IOBA-JTYPBE)

Llens pa6oTbl. WccnenosaTb 3aBUCMMOCTb  BE/IMUMHBI CABUTAMOLLIERA
Harpysky OT BenMUMHbI HOPMalbHOM HArpy3ku, MPUNOXEHHON K 06pasuy
HeCBA3HOW ropHOM NOpoAbl B COCTOSIHUM €CTECTBEHHOM BAaXHOCTW, T.B.
6e3 npeaBapuUTeNbHOrO YMNIOTHEHWS 06PasLOB, U YACHUTb (OM3NYECKUIA
CMbIC/1 TEOpPMM MpPOYHOCTY Mopa,

TeopeTnyeckasa 4yacTtb

Mpv paspylueHM o6paslia TOPHOM Mopofbl B CEYeHUM cpesa AeicTBYIOT
3.KOMMOHEHTa HanpshkeHus:; oa”a HopManbHas M ABe KacaTenbHbiX (pucsl),

OH

Puc/l. PacnpegeneHne HanpsbkeHWid, AeACTBYLUMX B MNOCKOCTW cpesa

v onpegeneHun npefena MpoOYHOCTM MOPOdbl HA CPe3 paccMaTpuBaeT-
CA OAHO KacaTe/lbHOe HampshkeHWe B HarBMeHWM OeWCTBUS CWlbl.
HanpspkeHns, BO3HMKauLMe BOeYeHWMApe3a, OMpeaenstoTcs no hoYoeLyiT:

(7.1)

r = ] ,7.2)
rae  AuPM - COOTBETCTBEHHO YCWAWA, [AEMCTBYHOLME Ha Cpe3 B
HamnpasfieHUN HOPMaIbHOrO W KacaTeflbHOro  HamnpshkeHWid;

- nnowaab MMHEPaIbHLIX 3€PeH , NonaBLUMX B CEYEHME Cpe3a;
$n - ceyeHue pa3pyLlieHnsa, 3aHATOE nopamn.
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M caBure HeCBA3HbIX FOPHbIX MOpof Kaxkal/l cpe3 faeT BO3IMOXHOCTb
nonyunTb TOYKY ANS MOCTPOEHWUs rpadmka NpefenbHOro HarnpskekHea'O
COCTOAHUA naHA0A nopoabr

WcnbiTaHe ropHO/ Nopofbl Ha COMPOTWBASEMOCTb CABUFY 6asupyeTcst
Ha Teopuu MpoYHOCTM Mopa, KOTOpas OCHOBaHa Ha 3aBMCUMOCTU MeXIy
KacaTe/lbHbIMW 11 HOPMa/TbHbIMA HaNPSOKEHUAMU B KKOOM TOUKe Tena, Haxo-
JALLErocA B C/IOKHOM  HarpsbkeHHOM COCTOSIHMM. B cucTeme KoopauHat
(GfJ ) 3Ta 3aBUMCMMOCTb Bb(haKaeTCHd KPWBOW, OrmbaroLleinl cemeincTBo
KpYroB HanpsKeHWi, KOTOpble MOCTPOEHbI /1A Pa3fMUHbIX Cry4yaes npe-
[eNbHOT0 HaMNpsHKEHHOTO COCTOSHWS UCMbITbIBAEMOr0 06pasLa ropHoi nopo-

op1 (Gb*c, 51,

OrunbaeLLlyto KpyroB HarpsbkeHuid Mopa HasbiBatoT MacrnopToM MPOYHOCTY
ropHux nopod. CornacHo Teopuv Mopa paspyLUeHVe HacTynaeT Toraa,
Korga fmbo KacaTeslbHble HanpskeHUs MPeBbICA™NUUYNHY, OrpaHNYeHHYH
ormbakiueli Kpyros, MMbo HOpMasbHble PacTArMBACLLME HAMPSXKEHWS MPEBbI-

CAT OnpefeneHHbll npefen npu 0)*
B npocTomM cny4aB aHa/MTM4YecKas 3a”CMMOCTb MpeAe/bHbIX KacaTe-
NbHbIX  HANPSKEHWI O"\papMarbHbIX BblpaXKaeTcs NpsIMOIA NHMEN

W onpegenseTcs Mo gopmyne
TF = Cm e -tfrf + I, » C7.3)

roe tTi - npefenbHOe KacaTeflbHOe HampshkeHue B MOpofe Npu OTCYTCT-
BUM HOPMa/bHbIX HAMPSHKEHWIA.

[na onpefeneHus KacaTeslbHbIX HanpskeHWid Ha npubope Twuna TT1-30
nonb3ytotcs (fopmynoit

r= g; , <J.4)

rae "f - yron BHyTpeHHeEro TpeHus;
C  -KO3(h(PMUMEHT CLENNEHNS;
*GV - HanpsbkeHue, [e/iCTBYOLLEe MEepneHAUKYNAPHO cpesy;
j/* - KOAhPUUMEHT BHYTPEHHErO TPEHUS.
NA HECBA3HbIX GECCTPYKTYPHBbIX TOPHbLIX MOPOJ, 3aBUCUMOCTb MeXIy
HOPMa/TbHBIMMA U KacaTeslbHbIMU  HanpskeHnax!n - onpeaenseTca no ¢opmyre



TaK KaK Cwbl CLEMIEHNSI B HUX HUYTOXHbI U MPaKTUYECKU VIMA MOXHO
npuHebpeys, T.e. C» O«

Ha cpe3Hbk npubopax MCMbiTaHWe Ha Cpe3 MPOM3BOAMUTCA 4715 MOPOL,
NNOTHOCTb KOTOPbIX COCTaBNseT A ricv®.

OnucaHve npubopa IMTH0

Mpubop Tuna MMTH30 no3BONSET OCYLECTBUTL CABUI MYTEM MPUIOKEHUA
K CpesblBallemMy YCTPONCTBY HE3aBMCMMOrO (LUELLIHEro) CABWFaroLLero yors
nun. Tprbop YCTPOeH MO MPUHLMNY OZHOMOCKOCTHOrO cAsura. Mom atom
MNOCKOCTb CABUFa He SIBSIETCA CTPOr0 (DMKCUPOBAaHHOW, 4TO LOCTUraeTcs
0Co6bIM YCTPONCTBOM Cpe3blBaTens.,

ApefiBapuTeNibHOE YM/IOTHEHWE 00pasLoB MOXET OCYLLEeCTBAATLCA Kak
B CaMoM Npubope, Tak M B CreupaibHbIX MOArOTOBUTENbHLIX BaHHaX™*

Mpnbop ITTI-30 cocTOWUT M3 CreayroLLyX OCHOBHbIX Y3/10B;

1) pabouero CTOSIKKaA ;

2) CpesblBalOLLEro YCTPOCTBA, BK/HOMAOLLETO BEPXHIOHD (MOABIKHYHO)
N HAKHOO .(DMKCMPOBAHHYI0) TUNb3Y;

3) TOpU30OHTaNbHONM TArW, MO3BOMAOLLIEN CO34aTb KacaTelbHoe
HanpsxeHWe B M/IOCKOCTU Cpesa;

4) BepTUKa/bHOW TArW, CO3faloLleli HOpMasbHOe K MAoCKoCcTU/ A peB/
HarpsbkeHne B 06pasue;

5) paruvka [gethopMuMM 4acoBOro Tuna, MO3BONAIOLLEr0 OnpesenvTb
MOMEHT paspyLueHms obpasua.

MopsaoK BbINOMHEHMS PaGOTbI

ConpoTuB/eHVE]ropHOA Nopofbl CABUTY OMNpefensieTcs B COCTOSHUM
€CTECTBEHHOW BNaXHOCTW, T.e. 6e3 NpefBapuTENbHOrO YMNOTHEHUS 06-
pasuos,

1. TMpubop yCTaHaB/IMBAETCA B FOPM30HTa/IbHOE MOJOXKEHNE.

2. CobupaeTcs cpesblBaTenb npubopa* [ 3TOro BEpXHIOHD 060AMY
CTaBAT Ha HWKHIO , & YCTaHOBOYHblE BWHTbI BBMHUMBAIOT TaK, UYTOObI
vex'ly oboiiMamn He OCTaBanoChb 3a3opa.

3. BepxHee KOMbLO BHYTPEHHEN Pa3béMHON MM/b3bl MOMELQHOT B

PXHIOH0 060iiMy cpe3biBaTens. B HokHQO 060iMy CpesbiBaTens yKiajblBaeT-

MOPUCTBIA BKMAAbIL U HIDKHEE KOJbLO Pa3beMHON W/b3bl.

4. ToppwkHBTIA ANCK  HIDKHEIn 0B0iMbI Cpe3blBaTensi 3aBUHYMBAETCS

TaKoOro MOMOXEHWS, MPU KOTOPOM HYDKHWIA NeptiopupoBLLIHbIA  BKMabIAH
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aaHUTeT 1/4 BbICOTbI HMXHErO KOMbLA FA/b3bl.

6. B ccOpansbii Npubop 3aknafblBaeTcs ropHas nopofa, VMEroLLps
€CTeCTBEKHJ C BMaXHOCTb.
6. IMoBeP3CHOCTL MOKPbIBAETCSA a[M/IbTPaLMOHHON Gymaroil, a Ha Hee

YKNafblBaeTCs BEPXHWIA nepthopupoBaHHbIli BKIagan™

Mocne 3apsiaKW cpesbiBaTeN Ha BepXHUI BKaQy[a HaknafblBaeTCs
WTamMn™ Mpu 3TOM Heob6X0AMMO, YTOObI LLTaMIY™ JKECTKO CKPEreHHbIA ¢
KOPOMbIC/IOM paMbl, BX0Aun B 06oiMy cpesbiBaTens 6e3 MepekocoB U
3axX/IMHMBAKNS.

VV 8. K BepxHeli o6oliMe cpe3blBaTeNis NPUKIaAbIBAOT BEPTUKASbHYIO

Harpysky. Ipya, KOTOpblii HEOGXOAVMMO MOMOXKWTL Ha MOABECKY CKOMb3s-
LLero pblyara, onpegenseTcs no gopmyne

rope P«

3aflaHHoe fpaBneHue, [Ma;
niowaae obpasya, MM

BeC pambl, H;

nepefaToyHOE 4uC/Io pblyara™

©
[

9. TMocne MPUNOXEHMS BEPTUKAIbHOM Harpys3ku MnpucoeuHAeTCs
TPOC pblyara, MepefaroLLero ropu3oHTabHOE YCUME K BepxHei obolive
cpesblBatens.

10. AnA 3aMepa ropu3oHTaNbHbIX AedopMaumii B aepxkaTtene yKpen-
NAKOT MHAMKaTOp fedopMaumii 4acoBOro TwMa.

11. Mexay BepxXHei W HwkHeli 06oMamn cpesblBaTens ycTaHaB/MBaeT-
CA 3a30p NyTeM OAHOBPEMEHHOrO BPaLLEHWS! YCTAHOBOYHbLIX BUHTOB.
BenuumHa 3a3opa AomkHa 6bmb 0,5,..1 MM, [Mocne ycTaHOB/EHWS 3a3opa
BUHTbI, COEAVHAIOLME OOOMMbI, BbIBUHUMBAIOT A0 TeX MOpP, MOKa OHU He
BbIilyT M3 CBOMX TFHe3[ B KPOHLUTElHaXx.

12. TMpuvknagpiBas rpy3 K MofBecke pblyara, MPOU3BOAAT CABMT, CO3-

[AlOUpiA KacaTenbHOe HanpsXkeHWe B NOCKOCTU cpe3a. [pys, co3jaropii
CABUratoLee ycunve, npuknagpiBatoT ctyneHamu ot 100,..150 go 1000 r
3aBMCUMOCTM OT BE/IMUYMHBI BEPTUKa/IbHOr0 [aBfieHns) [0 Tex nop.
noka HyaeT 3aMeyeH HepaBHOMEPHbI (CKA4YKoOOpasHbIi ) XapakTep
3aTyxaHus pgecopmaumii casura. llocne 4ero BenMumMHYy CTyMeHein casu-

raloLLero yeunus ymeHbllator B 2 pasa.

13. Cpsur ob6pasua cumMTaroT HacTynuUBLUMM, eciin 6e3 YBeMuyeHus
Harpy3ku MpoOMCXOAMT HenpepbIBHOE BO3pacTaHne CKOpOCTM AethopmaLiim
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caura. CasuraMuee YCWIvMB paccuMTbiBaeTCs Mo chopmyre

Tn - o~f/s. . V.V)

roe ?» - Bec rpysa Ha nogsecke, H;
- MepefaToyHoe YMCMO pblyara;
- MMoWadb MOMEepeyHOro ceyeHws obpasua, M.

14, Onpepensietca Koadfd upeHT casura 3 COOTHOLLIEHWS MeXmy
HOPMAbHBIM 1 TOPU3OHTa/bHLIMA JaBNEHMSIMM Ha 06pasel, B MOMEHT CBura

(7.8)

roe T - ropusoHTaNnbHoe faBneHue Ha o6pasel, B MOMEHT cAsura, [la;
- COOTBETCTBYHOLLEE HOpManbHOe AaBneHue, Wa.

15. "patho-aHaNUTUYECKUM  CIOCOBOM OMNpPeAensartoTCs KO3ULMEHTI
BHYTPEHHEro TpeHuUs W cuennieHus rpyHta G”. [Ong atoro B cucteme nps-
MOYTO/bHbIX KOOPAMHAT M0 OCM abCuMCC OTKIaAbIBatoT 3HAYeHUs BepTUKasb-
HbIX AaBfieHNin , @ MO OCWM OpAMHaT -  3HAYEHMWS CABUralOLLMX YCU-
NWA, COOTBETCTBYHOLLUME MOMEHTY caBura. Yepes MosyyeHHble TOUKM
NPOBECTU HEKOTOPYHD CPEAHIOO MPAMYH0 [0 MepeceyveHns C OCbl0 opauHaT*
OTpe3oK, OTCeKaeMblii MPSMOIA, Ha OCM OpPAMHAT BbIPAKAET BENNUUHY
cuenneHms CM. TaHrec yrna HakfioHa nofydyeHHol npsmoli ¢ ocblo abeumce
€CTb TaHreHC Yrna BHYTPEHHEro TPeHust Y v KoapMUMEHT BHYT-
PEHHero TpeHus npu casure (Cm.puc*2)o

N

an
BepTtukancHoe pgasneHve P, MB

Puc*2. TpadwiK 3aBMCUMOCTM CABWFAtOLLEr0 YCUAWSI OT BepPTUKa/IbHOM
HarpysKku

Bce N3MEpPEHUa N BbIMUCNEHNA 3aHOCATCA B Ta6m/|u,y
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PB3ysibTaTbl MCC/E[0BAHI " 03MPOTUB/IEHUS FOPHBIX
MOpOA, CABWTOBLL YCUIUAM

BepTukasibHble ["opy3oHTa/IbHbIE Mokasatenn cun
Harpysku npu yeunus TPEHUA W CLENNeHNs
casure
(o]
B
C- & N
V1 083 ‘o g
e S&°- 0 2

Na6bopaTopHasn pa6boTta 178

OMPbsa/TIEHLL MTIA BLUTEHH11IM0 TPEHAA HECBBHBX (CbI/IY)
PYHTOB no M1y ECTECTBEHHOO OKOCA

Lenb pa6oTbl. O3HaKOMUTLCS C METOAOM OMPEefeneHust Yria eCTeCTBEH-
HOro OTKOCa MPU WUCCMEAOBaHWM PbiX/bIX CbIMyunMX MECKOB Ha NpubopeYO
yCOBEPaEHCTBOBAHHOWM KOHCIPYKOUM.

Obuye csefe-HUA

V3yyeHne COMPOTMBAEHUA [PYHTOB CABMrarOLLYM YCUINAM, BO3HMKaHO-
LM B pe3yfnbTaTe BO3LEACTBUA PasNYHbIX WHXEHEPHBIX COOPYXKEHWIA,
NMeeT OO0/bLLoe 3HAYeHMe A1 MPaBUALHOMO pacyeta YCTOWYMBOCTM OCHO-
BaHW» OLEHKV YCTOMUMBOCTM OTKOCOB, pacyeTa [aB/feHWs FPYHTOB Ha
NOAMOPHbIE CTEHKIA W AN APYrMX WHXEHEPHbIX pacyeToB.

L1 nprubnmKeHHOro OMNpeaeneHns BeMUMHbI Yria BHYTPEHHEro
TPEHUSA CbIMy4MX FPYHTOB (YUCTbIX MECKOB) MpPUMEHSETCA Crnocob orpese-
NEeHUs CONPOTMBNEHWUS CABUFY MOYrNy ecTeCTBEHHOro OTKOCa.

YrnoM eCTecTBEHHOro oTKoca Ha3bIBatOT Yron, npu KOTOPOM

«r HaylpenneHHbIli OTKOC Me4yaHOoro rpyHTa COXpaHsieT paBHOBECUE W
yron, nopj KOTOpbIM pacrofiaraeTcil CBOOOAHO HacbiNaemblii MEecok. ,

Yron ecTecTBEHHOro OTKOCA OMpefenstoT B BO3AYLUHO-CYXOM COCTOSIHUM

Ha npubope YO.
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O6opypoBaHre. TMprbop YO yCOBEPLUEHCTBOBAHHOW KOHCTPYKLMKW, CEKyHAO0-
Mep, NnHelika.

OnucaHve npubopa

Mprbop "CM.PUCYHOK) COCTOUT K3 MpPSMOYronbHOM GaHku | 1 BKnadbl-
LB 2, BHYTPEHHAS 4acTb KOTOPOro pasjeneHa neperoxtofkamum 3 Ha Tpu
yactu. Bkrambi! vmeeT pyuky 4, baHka U BKIgabll n3rotobneHY”3 npos-
payHOro opraHWyeckoro ctekna. Ha GOKOBbIX CTOpPOHaxX W 3afaeil CTeHKe
BKMI3dbNia HaHeceHa yrnoBas CeTKa CO LuKanon 5.

Brraablll MOMeLLaeTcest BHYTPWM 6aHKM Ha 0Cb6, KOTOpas ycTaHOB/eHa
B OTBEPCTUAX BOKOBbIX CTEHOK W XECTKO 3aKpernjeHa NocpefcTBOM raek 7.
Biriagpill MOXET MoBopaunBaTbCs BHYTPU OGaHKM Ha yron 45® v yaepXuBaTb-
CA B TakOM MO/IOXKeHWM ynopamun 8.

MopsiAOK BbIMO/HEHWS PaBoThbl

1. BbHyTb OKfagaM M3 6aHKW M MOCTaBUTbL €ro Ha POBHYH MOBEPXHOCTb.
2. HacbinaTb WCMbITYemblii TPYHT B TPWM YaCTW BKadbIL*

3. TMpugatb MecKy POBHYHO FOPW3OHTAIbHYIO MOBEPXHOCTb W YAAINUTb W36bl-
TOK Mecka C MOMOLLBIO [IMHEKM.

4. OCTOPOXHO MOCTaBWUTbL BK/adan C rPYHTOM BHYTPb 6aHKM Tak* 4Tobbl
OCb BOLWIA B Masbl, CMOHTMPOBaHHblE B OCHOBAHUM OGOKOBbIX CTEHOK BK/a-
Obnma. T 3TOM pyuka BKMadpllla AoMKHA ynupaTbes Ha 3af 1ao CTeHKy
6aHKm.

b. MnaBHO, 6Ge3 TOMYKOB W COTPSCEHWI, MOBEPHYTb BKMAAbIL MPW MOMOLLY
pyykn Ha yron 45® pgo ynopa. [MoBopoT npowmsBecTu 3a 546 c. [Mom noso-
poTe BKIM\IbLLA YacTb TPYHTe OTCbIMIETCA B 6aHKy, a OCTaBLUasAcs 4acTb
006pa3yeT C HWKHE CTEHKON BKMafbla Yroa, KOTOpblA MU SBASETCA YI/IOM
eCTeCTBEHHOr0 OTKOCa.

6. OnpefennTb Yron oTKoca rpyHTa B TPeX 4acTaX BKMadplua no fene-
HUAM, HaHEeCeHHbIM Ha ero OOKOBbIX W 3f4aeil cTeHkax. OTCYeT npous-
BECTW C TOYHOCTbIO [0 I®.

7. B Tabnuuy 3aHecTM cpefHee M3 OTCUETOB MO TPEM YacTAM BKIaLLILE,
0. Orbr NoBTOPUTL HE MeHee Tpex pas.

PacxoxgeHue MeXOY MNOBTOPHbIMM OnpeaeneHnAMN HE [O0/MKHO MPEBbILLATL
1®
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PesynbTatbl onpefeneHus yrna oTtkoca rpyHTa

Viccnenyemblin Yron otkoca rpyHTa, rpag,
FpyHT lMprmeyaHme
B Bo3;E}1LHO<-Cyxom cocTOAHMM

MIPARTVMECKLLE: CBOVCLLA TCPHBIX M0t0

Obuye cBefeHUs

Moa BRaXHOCTLIO ropHoi MOHUMAOT CTerneHb HaChILLeH-
HOCTU eé BOAOW. [Mpu 3TOM pasnuuatoT Credytole Bumbl U (hopMbl Biarm
(no M.A.PebuHgepy g komnomadbx KanunnsapHO-MOPWUCTbIX Tef, B T.4.

W ON8 TOpHbIX MOpof), — '

1. Ceobofaas Bofa.

2. Bnara afcopbuUMOHHO-CBA3aHHas! (“bU3NKO-XMMUYECKas! CBSI3b)e

3. Bnara kanunnspHo-cBA3aHHas ((hM3MKO-MeXaHU4eckas CBS3b),

4. Bopja XMMWYECK/ CBA3aHHas.

Haunboree MPOYHO YAEPXKUBAKOTCA XMMMUYECKU CBS3aHHas KOHCTUTYLMOH-
Has Boga (rvgparHas ww KpuCTannorugTHas , 06pasyloliascs mpu Har-
peBe W3 BXOOAWMX B KPUCTIIMYECKYHO PELLETKY MMAPOKCW/IbHLIX MOHOB
uH n H* (Hanpumep, Manaxmut Cu2CONOH)2) u KpucTaniAi™aLmoHHas,
BXOAALLAS B KPUCT/UINYECKYIO PELUeTKY B BMAE MOMeKyn (Hampumep, onan

Sc02%i -HYO).

ACOpOLUMOHHO-CBA3aHHaA BOfa 06pasyeTcs B pesy/nbTate AeicTBus
MOJIEKY/IIPHOTO CMIOBOTO MONsA. Ha HayanbHOM 3Tane CcoOpOLMM HAa BHELLHUX
M BHYTPEHHUX MOBEPXHOCTSX MOPOAHbIX ~dacTWL, CO34aeTCsi MOHOMOEKYNsp-
Hbli CNMOW, Hambonee MPOYHO CBSA3AHHLIA C MOBEPXHOCTbKO FOPHOW MOpoAbl -
afcopbeHTa; 3aTeM OH copbupyeT BTOpOI CMoW, TpeTwil u T,4#; nocne-
L/uuve cnon ebs3aHbl MeHee MPOYHO.
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KanJrll/TalO“CesizaHHas Bofja 06pasyeTcs B MUKpOKanuansapax npu
MOT/IOLLEHMN M3 BO3/TyXa WM HenocpeiCTBEHHOM COMPUKOCHOBEHUN™
MpWLBTHO BO3HWMKHOBEHUS! [aHHOW “b0pvbl CBA3W SIBMISIETCA KamnunspHoe
[iaBneHune, 06YCNOBMEHHOE KPUBM3HON MOBEPXHOCTU XXWUAKOCTW B Kanwuins-
pax.. K 3TOi »e KaTeropuu OTHOCUTCS CBA3b CMauMBaHWEM MpU Hemnoc-
pesCcTBEHHOM COMPUKOCHOBEHWM C MOBEPCHOCTLIO FOPHO MOpoAbl BCnefsue
[eiCTBMS MOBEPXHOCTHOTO HATHKeHWsi. CUMTKETCA, YTO B OT/MuMe OT
aficop6LLOHHO-CBA3aHHOW BOfa (DM3MKO-MEXaHUYECKON CBA3W YAepXKuBaeT-
CSl B HEOMPefe/eHHbIX COOTHOLLEHWSX WM B OCHOBHOM Macce COXpaHsieT CBOU
HexoaKMe CBONCTBA.

lopHble Mopogbl 06MafatdT MOHOCOPBLIMOHHOM CMOCOBHOCTLIO® T.e.
n3bupaTenbHO afcopbupytoT Hapsidy C BOAOW MOHbl M3 HacbLLaLLEro WX
pacTBopa. AICOPOLMIO M MOHOCOPOLMIO HEOGXOAMMO YUWUTbIBATb MPU 3/1EKT-
POXVIMMYECKIOC MpOLieccax, B FeOTEXHOMOTWM, 3/1eKTPOPa3BeAKe, 3MeKT-
pOOCMOCE, XVMWYECKOM TaMMOHaKe, OYMUCTKE MPOMCTOKOB, TMApo0GeCHbl-
JMBaHWA © T.4.

Bna>kHOCTb FOpPHbIX MOPOA M NOKasaTenu, HernocpeACTBEHHO CBA3aH-
Hble C Hel0 "MaKCMMaslbHasi MOSEKY/ApHas BaroeMKOCTb » MOJHas
B/1ar0eMKOCTb , BOAOOTAaYa, 4Mcna NAacTMYHOCTW, HabyxaemocTu,
pa3MOKaeMOCTU, JibAMCTOCTb, KOMMYECTBO He3aMepslueid Bogbl M T.4.)"
0Ka3bIBaOT WCK/IHOUMTENBHO BOMbLIOE BAMSHUE HA  TEXHOMOTUH A00bIMM W
nepepaboTKM MOMe3HbIX MCKOMaeMblX, a Takke Ha YCTOWYMBOCTb 6GOpPTOB
KapbepoB U OTBasOB.

EcTecTBeHHOW BMaXHOCTbO \04 HasbiBaloT BCE KOMMYECTBO BOfbI,
COfiepXKallleecsl B Mopax FOpHOIA Mopodbl B YC/OBUSX €0 eCTHABCTBEHHOrO
3aneraHus. OBbMHO FOPHYIO MOPOAY, BbICYLLEHHYHO 0 MOCTOSIHHOW MacChl
npn Temnepatype 100. 0/150%” Ha3biBatOT abCOMOTHO CYXONA.

Pasnnyalor BecoByto (abCOMOTHYK) M OTHOCUTENIbHYHO BN@XHOCTb.
BecoBas, wm abcontoTHas BAAKHOCTb V ' - OTHOLLEHME MacChl, COAepXa-
Lweiics B nopofe Bogbl S K Macce abCOMOTHO CyxOl Mnopogpl n

\)(/= LWB/tc» , >

OTHocuTeNbHas BNXKOCTb, WM KOIP('MUMEHT BOLOHACHILLEHUS -
- OTHOLWeHVe O6bEMa BOAbl, cogepxalleiica B nopoge M * A obwbémy

Vnop.
K!!! = y b/y 77 1) ) 2)
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MOXeT ObITb OrnpefeneH no qopmyre
Knm =[(<oo0-p)V -/J/P , 3)

roe Vo - BecoBasi BNaXHOCTb FOPHOI MOpogpl,
- NNOTHOCTb nopogdbl, r/cuP;

P - MOpUCTOCTb. v/ /
EcTecTBeHHasa BNaXXHOCTb A MBI XapaKTepUCTUKKM COCTOSAHMA
nopoabr*

Nab6bopaTopHas pa6boTa If 9

O'PROFTEHLL BNIAKHOCra AKX LLPO,
MKHOLUMHECK/M METQIOM

Llen pa6oTtbl. OnpefenvTb CTeneHb HACbLUEHUA TOPHbLIX MOPOL BOJOM
NMUKHOMETPUYECKNM METOLOM.

O6opypgoBaHue. MKHOMETP emKocTbio HOOCM®, TexHWU4eckme Becbl C
pa3HoBecaMu, BOPOHKa.

MopsaoK BbINOSHEHWS PaGoTbl

1. TIMKHOMETP BbICYLLMTb U B3BECUTb Ha TEXHWUYECKMX Becax C
ToyHocThto go 0,01 r ( 9"

2. TomecTUTb B MWKHOMETP HABECKY B/aXHOM Mopoasl He meHee 50 T.
Urobbl BriakHbIA 06paseL, He MOTepsn BOAY, 3Ty OMEpauyio HyXHO NpOK3BO-
OWTb BbICTPO.

3. B3Becutb nmkHomeTp ¢ nopogoit ( </i).

4. 3anonHUTb CTakaH MWUKHOMETP» BOAOA A0 MOMIOBUHbLI U B TeYeHMe
3 MVWH VHTEHCMBHO B30anTblBaTb A1 yAaneHUs My3bipbKOB BO3Ayxa (4ns
MeckoB W cyneceid). [na rUH U CYrNWUHKOB COAEPXMMOE MUKHOMETPa Heoob-
XOAUMO MOKWUMATUTL B TeyeHue 30 MUH, 4TOGbl PaspyLUMTb arperatbl U
yoann'Ib\ns 3aMKHYTbIX MOpP STUX FPYHTOB.

5. OxnaguTb MUKHOMETP A0 TeMmmepaTypbl OBYXauaero BO3gyxa.

B ocTbiWWii NUKHOMETP ONAMTL BOAbl [O METKM.
6. TMKHOMETP BbITEpeTb MOMOTEHLEM W B3BeCWUTb (Macca MUMKHOMETpa
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C n-3pogoii 1 Bogoin " 2).
?, BbUMTb COMEPXMMOE MUKHOMETPA» TLATENIbHO NPOMbITb MUKHOMETP
W HBMUTb B HEro uncTyto Bogy A0 MeTkll. B3BecUTb MUKHOMETP C BOAOW

173>,
PacueT BnaxHOCTU
BnaxHocTb rpyHTa \(/ BbluMCnseTCA MO (hopmyre

- (9.1)

y Ar,/ b-b -1
roe - MNOTHOCTb BoAyy r/cM®;
- NNOTHOCTb MOPOAbl, F/CM®;
J - macca nukHOmeTpa, ™
- Macca NUKHOMETpa C MOpOJoH, T;
- Macca MUKHOMETpa C MOPOAOIA M BOAOW, T;
75 - Mmacca NVWKHOMETpa C BOAOM, T.

Kak TwWwo u3 dopmynbl (9/1), And pacyeTa BNDKHOCTU HEOBXOAMMO
3HaTb MNOTHOCTb MOPOAL*

Naa BblumcneHns BRaxHoOCTM Mo dopmyne  f9.1) MOXHO NpUHATL Che-
OytoLLpe 3HaYeHMs MJI0THOCTW MOPOA;

- neckn 2,66 r/icm®

e cynecu 2,70 r/cv®

- CcyrimHkn 2,71 rlev®

- [WMHbI 2,74 1/cM®

MofcTaBnsfsa COOTBETCTBYIOLLME 3HAYEHUSA MAOTHOCTM B qopmyny ~9J1),
nonyyaem pabouve MopMmysbl AN OMpefeneHns BNaXHOCTY;

Lna neckokE

Vit -

Ans cyneceii

ans cyrnMHK\B/
- - b rge Ks. 0,631;

ANA TVH
rge « 0,635
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PesynbTaThl BI;{HVICJ‘IEHI/IVI 3aHOCAT B Tabnmuy
<

PesynbTaTbl ONpeaesieHns BAZIMHOCTU TOPHbIX
NopPof, MUKHOMETPUUMS;KVM LLITOZ0M

a |
fs 0
A o . Y
8 « nnr £ "
n?2 %v § -
| i R 1 4
0o MM A

A WDNR

NabopaTopHas pa6oTta N0

OMPazENEHLL KOSDLVLYEHTA GTBTPALYM HilCBASHNX
MOPQE, HA MPLLOPHI K& GOM

Llens pa6oTbr* Onpegenuts KOaUUMEHT (WUAbTPaUMM M COOTBETCTBYKK

Y10 eMy CKOpPOCTb (hnbTpauyn FOpHOW nopo’jw C HapyLLEHHON N HeHapy-
LLEHHON CTPYKTypamu.

TeopeTnyeckas 4acTb

BoponpoHuLaemMocTb Mopog, - 37O CMNOCOGHOCTb WX MPOMYCKaTb CKBO3b
cebsi Bogy«

Boga B MoOpoBbIX MPOCTPAHCTBAX MOXET NepemeLlaThes Nof BAUSHUEM
cnegywmx (hakTopoB: CWbl TSXXECTWU; BHeLHero fasneHwus; kanwin|dl-{bx
CWN; afaCcopbLUMOHHBIX CUJ1, Pa3BMBaMLMXCA Ha MOBEPXHOCTW pasjena
TBEPAbIX YacTW™ U BOAbI; NMPOMEP3aHWUs MOPOAbl; [aBMEHWS Fa3oB W Ap»
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MNKo&(<muyeHtonl [unbrpauny K HasbiBaeTcA CKOPOCTb ((hibTpaumm
MpyM HanopHOM rpaflleHTe ~ |, paBHOM efuHuUe (ypaBHeHwe [apcu)

S Kf'O (cm/c, m/u, m/cyT)  (HON1) J

[na onpegeneHns koathuumeHTa (UALTPaLMN CYLLECTBYHOT CreytoLLme
METOfbl:
I» TloreBble OMbITHbIE ONpefeneHNs € MOMOLLBHO OTKavyeK WAWM MOuBe,;
2. HenocpeacraeHHoe nabopaTopHoe onpegeneHve K B npubopax;
3. KocBeHHOe onpegeneHue MyTEM BbIYMCNEHUA MO [AaHHbIM
MEXaHUYECKMX aHan130B M MOPUCTOCTU rpyHTa*

lMoneBble OMbITHble PabOTbI JAOT OOLLYIO XapaKTepUCTUKY BOAOMPOHMLIae-
MOCTM MOpofbl MaccuBa.

INa6opaTopHble onpeaeneHust KoathhuuUveHTa (UALTPaLMKN XapaKTepusyoT
BOZOMNPOHMLIAEMOCTb OTAE/MbHbIX TOYEK BOLOHOCHOTO €nos. ™ 3ToMm
6onee 6/M3KYHO K eCTECTBEHHbLIM YCNOBUAM KapTuHY faeT onpe’.eneHiB
Ha o6pasuax C HeHapylleHHOW CTPYKTYpOi C MOCAedyKLeid CTaTu4eckom
06paboTKOI AaHHbIX MO OMpeAeneHHOMY KO/IMYecTBy 06pasLioB.

Mpubopbl 1 060pyaoBaHMe
e Mpubop KPOOM nm Tpybka CIELIEQ. A
Au TepmomeTp.
3* O6pasel, ropHoi nopoapl.
4, CekyHpowmep.

KoHcTpykups npubopa KOOOM

Mpréop KO-OOM (CM.pUCYHOK) COCTOUT K3 (MIbTPALMOHHOA TPY6KM
M CreuyanbHOro BUHTOBOMO TeNecKOMMYecKoro MpuUcnocobneHns, nos-
BO/AIOLLEN0 HACBILATL FPYHT W PerynupoBaTb Hamop Bofb

dunbTpaumoHHas TpybKa COCTOUT M3 OCHOBHOTO METanMyeckoro
LUMAMHAPa C 3a0CTpeHHbIMM 1hasMu; OCHOBaHMSA, HaJEeBaeMOro Ha HDKHOO
4acTb LMNMHAPA* W NaTyHHON CeTKW. Ha BEpXHIO YacTb UMMHApa Hafe-
BaeTCA MygNra C NlaTyHHOW CEeTKOW W CTEKNAHHbIA MePHbIA LMAUHAP, Ha
oaHoin cto{kOHe KOTOPOr0o HaHeceHa LUKAg,

Ha nnaHke TeneckomMYeckoro Mpucroco6eHns HaHeceHbl AeneHus
HarmopHoro rpagmeHTa oT O go | ¢ ueHoii geneHms 0,02.
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CTEKNSHHBIA 6annoH; 2 - MmydTa; 3 - /NaTyHHas CeTKa,;
UMAMHAP; 5 - AHO; 6 - naTyHHas ceTKa; 7 - BUHT;

| -
4 -
8 - nopcTaBka; 9 - MiaHKa C AENEHVSIMM HAMOPHOrO TPafMeHTa;

10 - kopnyc; Il - KpbiLKa
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NOArcToBKa npubopa K pabote u nopsafok paboTbl

1. B3aTb UWIMHAP W NPOCTbIM HacbIMaHWeM rPyHTa Haro/HUTL ero
JO reo&coanmoii BbICOThI (3TO AeNaeTcsl MpY PbiX/IOM €r0 CIOKEHWM )e
Mo MakcMManbHO MI0THOM CrIokKeKk»I HamonHeHne rpyHTa aeiiy? cnosmm
no M42cm ¢ nerkoi TpambOBKOW* [191 K&KAOro Cny4ast nMpou3BOAWTb
onpegeneHve O(5bEMHOA Macchl FpyHTa.

Ecnn Tpebyetcs onpepenvTb KoO()*UMEHT PuibTpaumy C HeHapyLueH-
HO CTPYKTYPOW, TO C UMAMHAPA CHATb AMO WU UWAVHAP B BEPTUKa/IbHOM
MO/NIOYKEHUN 38JaBUTb HEMOCPELCTBEHHO B TPYHT.

2. Tocne 3amofHEHWA UWMHAPA FPYHTOM B KOPMYC HaaWTb BOAbl U
BpalLieHVeM BLUTA MOAHATb MOACTABKY [0 COBMELLEHWA OTMETKM Ha MnaHke
HaropHoro rpagueHTa C BEpPXHUM Kpaem KpbLLKM npubopa.

3. Ha no.uctaBky yctaHoBuTb @QunbTpaunOHHyt0 TPyOKy C uCMbITbiBae-
MbM FPYHTOM. BpalleHvemM BMHTa ME/IeHHO MOrpy3uTb TPYOKY C TPYHTOM
B Bogy fo OIVBIKIf HanopHoro rpagveHTa 3 * 0,8. B Takom MonoxeHWv
OCTaBMTb MpUBOP A0 MOMEHTA MOSAB/IEHUA Bnarn B BepXHeM TOpLE LWIWH-
[pa» 0 YeM CYfAAT MO W3MEHMBLLEMYCA LIBETY TPYHTa.

4. TIOMeCTUTb Ha TFPYHT flaTyHHYI CeTKY, HafeTb Ha Tpyoky MMy
M BpALLEHWEM BWHTA ONYCTUTb TPYOKY B KpaliHee HWDKHee MOMOXeEHVe.

5. 3anonHuTb MepHbiA GainoH BefOi, MNpefBapUTENbHO M3MepUB eé
TemMnepaTypy, 3axaTb  OTBepCTMe 6OMbLLMM NanbleM K, 6bICTPO Onpo-
KMHYB. BCTaBUTb B My(Ty (MAbTPaUMOHHO TPYOKM TaK, 4YrobH FOp/bILLKO
6annoHa conpuKacanocb C .JiaTyHHOW CETKOR.“B~TakOM BUWAE MEPHbIi
6annoH aBTOMaTWYeCKU MOANEPXKMBAET Haf, FPYHTOM MOCTOSHHbIA YPOBEHb
Bofbl (1*2 Mm). Kak TONbKO 3TOT YPOBEHb BCMIEACTBME MpOCadvBaHUA
BOAY Yepe3 rpyHT MOHWU3WUTCS, B MepHbli GailoH NPOpbIBAETCA My3blpek
BO3fyXa W COOTBETCTBYMLEE KONNYECTBO poawi BbITEKAET W3 HEro. 3mM
[OCTUraeTcs MOCTOAHCTBO HAMOPIOro rpagueHTta. Ecim B MepHbiid 6anioH
MpOopLIBAIOTCH KPYMHbIE My3bip BO3ATCA, 3TO  CBUAETE/IbCTBYET O TOM,
YTO TOp/IbILLKO GansioHa OTCTOMT Ha 3HAYMTE/IbHOM PacCTOSHUKM OT MNoBep-
XHOCTU rj*HTa. B 3TOM c/yyae Heob6XxoaumMo GafioH OMyCTUTbL Ha 1+2 MM
M BoBUTLCA TOro, YTOObl B HErO PaBHOMEPHO MOAHUMAIUCH MENKue ny-
3bIPbKM  BO3AYyXa.

6. Mocne 3TOro ycTaHOBUTb MAAHKY Ha rpagneHt O * 0,6 m gonutb
BOAY B KOpMyc [0 BepxHero Kpas. OTMeTUTb MO LUKase YPOBEHb BOfbI
B MEpHOM 6a/inoHe, BK/IHOUUTL CEKYHAOMEp W M0 WUCTEYeHWWU OnpeneneH-
Horo BpemeHn (BO 4 100 ¢ gna cpefHes3epHUCTbIX rpyHToB, 250 + 500 ¢
- ANA T/MHUCTLIX MECKOB) 3aMeTWUTb BTOPO YPOBEHb BOAbl B MEPHOM
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MnnoHe. Pa3HOCTb OTCYETOB [aeT BO3MOXHOCTb OMPefe/iuTb Pacxof
noml Q , apo’NbTpoBaBLUeicA uyepe3 FPyHT 3a Bpems t . Ona
MOMyYeHUs CPeAHeR BeUMHbI KO3(mMLMeHTa (uUnbTpaumMmM NOBTOPUTH
3amepbl pacxoga 60pl NPY Pas/IMYHbIX MOMOXEHWAX YPOBHSA BOXbI B MEPHOM
ManoHe 3a Bpems i

7, YCTaHOBUTb HanopHblli rpagueHT 3« 0,8, CHATb MepHbii 6an*
NIOH, HanonHUTbL ero BOAOW WM BHOBb BCTaBUTb ero B My(Ty, Aanee noc-
TynaloT Kak B MyHKTe 6. Tak Mpou3BOAAT onpefeneHue KoapguumeHTa
OnA Moboro HanopHoro rpagveHTa . Ana 3 *= I1tO Teneckonuyeckum
MPUCMoOCOBNEHNEM MOXHO He MONb30BaTbCA, TOrfa UALTPALMOHHYIO Tpy6-
Ky YCTaHaBiMBalOT Ha /IOOyH0 POBHYHO MOBEPXHOCTb.

6. o gaHHLIM OMblTa MPOM3BOAAT pacyeT KoadduuyeHTa puabTpaumn
Ma BbIPXKEHWS

"QAGI'S T (m/cyT) ; (10.2)

rpe C - pacxca Boga, MM
p - MIoWadb NOMEPEYHOro ceyveHus umnmHgpa, cm™ (( /5* 25 cm?);
i - Bpems, c;
O - HanmopHbIli rpagueHT;
Tn- TemnepaTypHas nonpaska ( T« 0,7 -f 0,03 TRC)5
T' - Temnepatypa Bogbl, "C;
664 - nepeBOAHON KOSPUUMEHT M/C - M/CyT;

9. b copmIne (KOJ1) onpepennTb CKOPOCTb "NbTpauunu.
ObT NMOBTOPSETCA He MeHee Tpex pas, [aHHble HanofeHWiA 3aHOoCATCS
n Tabnuuy.

Pe3ynbTaTbl OnpeaeneHus KosduupeHTa OuibTpaumm
HECBS3HbIX TOPHbIX MOPOf

OnucaHre Homep Bpemsi gmnbTpaumn OBbEM HamopHbliii Temnep, Kb
rpyHTa ombita t » C BOObl pajueHT Bogbl p.
Om D 71 °c

N =t
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HekoTopble ycpeHeHHble 3KaLEeHWUs (M3MX|eCKUX MapameTpoB FOPHbIX
I. YcpegHeHHble MexaHW4ecKue MapamMeTpbl mopog U yrnei

MNopoga, yronb

Anesponut
Aprunamt
[NecyaHnk
Yronb

Ancovro(T»
opuT-nophmpnT
3BECTHSIK

MpaMOpI30BaHHb I

V3BECTHAK -
HUCTBIN

MarHetnToBas
pyaa 6orartas

MarHeTnToBaA
pypa 6efgHas

Maprut nopuCTbIiA

lMecuaHnk Keap-
LIEBbINA

Mopdmput anaba-
30Bbli1

CvigHT'T mopcmpo-
BbM

CKapH MUPOKCEH-
3M1A0TOBbIN

I rier<!

2,70
3,87

3,24
3,56

2,66
2,88
2,61
2,78

anbbutogupo-2,66

I ElTa - «beK.
1 > Mh I L
| :
T J
30-70 0.20-0.28 70777 &-12
45-50 c.30 52-80 5-7
30-70 0,09-0,13 93-120 9-12
18-25 0,14-0,16 12-24 0,2-
Cokonoscko-Car>6ain2kuii MoK
73 0,28 90 12
53 0,24 27C 21
107 - 67 3
65 0,22 1] o
70 0,36 274 23
68 0,27 214 22
53 0,18 73 2-6
®
45 0,21 166 15
S9 0,23 47 21
61 0,30 150 20
90 0,41 94 12
47 0,16 161 12

CAB Wkoalfl-
1OnLIK-
vl
Tenoc-,

23-26 6-6,3
17-23 2,6-5,8
28-42

2-10 0,711,5

16 9,7

41 2C

14 5

26 6,1

45 4.6

41 7.6
24 9,2

30 6,5

37 19,5

80 12,2

18 18.7

31 9.9

nopog  nmpiAT)xkeumc 1
I-Ba/rgnEH 'I CLI,EIC'I:J'IEHMe
itieto pre- i M
HUa Y, |

27-32 23-26
30-32 5-17
35137 elio

29 30

35 85

X .21

36 46

34 -9

33 67

34 22

33 O

31 S6

31 45

32 29

32 90



r. AK/CTKYecxme Maj>aneTpbl Mopog

Mopoga f .rlcm3 ,M/0 . M-lI0®

(B ckobkax”)  kr/(m®'c) npu | M
AneBponuT 2,60 1610 42 -
baszanbT 2.66 5400 154 -
CnnHa 2,00 2100 41 -
ab6po 2.90 625073380) 181 0,0510,08)
"paHnT 2,78 4350f2260) 126 0.13(0,22)
[Jvoput 2.80 4580
M3BecTHAK 2,65 4350 119 -
KBaphyt >xBne-
3UCTbIN 3,00 5600 168
Mpamop 2.66 4950 142 -
Mecok 1.70 = 3800 15 -
VBcigvimn 2.50 2800(2100) 71 0,264(1.09)
MepupotuT 2,80 7000 196 .
Porosuk 2,80 3640 102 -
CueHut 2,71 4950 134 -
CkapH 3,00 6100 183 -
CnaHey, 2.60 2250 59 -
CepreHTUHUT 2.74 6«X)(3760) 175 0,065(0,008)
Yronb 1,35 1950 25 *

3. vahasnnMyeckve CBOICTBA nopof,

Mopoga KoathdmpeHt CpepHwii Koa%mumem
BogoOoTAaum f . thunbTpaummn K,
m/cyT
V13BECTHAKW TpeLLMHOBaTbIe I -5 5
Meckn ¥ cynecu TOHKO-
3epHUCTbIE 10 - 15 10
Jleckn MesfiKo3epHUCTbIE
U TNAHUCTbIE 15-20 5
Meckn cpepHe3epHUCTbIE 20-25 15
Meckn KpynHO3epHUCTbIE 25-35 30
MecyaHNKM Ha FIMHUCTOM >
Le*IBHTB 2-3 3
Yrnm Gypble 2-5 2
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4. TOpHO-TEXHONOTMYecKme M«dameTpbl Nopos,

Mopopga Kxp Kng  $.Mra Apodumocts
Mh Vimax.CM"

Anatut 142 0,29 2,1 1380 8,3
"ab6po 185 0,25 2,7 2820 3,0
paHUT BUOTUTOBLIN 186 0,24 2,8 2030 2,8
Dxecnmmr 313 0,39 1.9 62" 2,0
[Jvoput-nopgmpur - 256 0,25 2,4 2570 1,4
V13BECTHAK _Mpamo-

pr30BaHHbIA 163 0,23 3,0 1690 4.b
V13BeCTHAK MenuTo-

MpHN 0.24 3,95 1340 3,9
K3apuuT >XenesncTblii

(Kvy) 280 0,38 2,5 6740 2,7

Nabpagoput 165 0,25 3,36 1580 6,9
MnptuTtosas pyga 56 0,20 2,14 380 13,4
Mpamvop Gebin 95 0,13 3,0 L5 5,9
Mpamop cepblii 100 0,19 2,88 725 9,2
VogMaHVK KBapLUTO-

WHIA CnagocLeMeHTu-

pOBaHHbIN 170 0,34 2,14 1620 8,9
MecyaHunk (doH6acc) 190 0,23 2,66 1830 3,8
CrapH (TbthHblays) 290 0,37 2,0 4944 2,7
Yptur 170 0,27 2,7 1940 2,7
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MPRKBHVE 2

CepBK34, HEKOTOPLL aHBCWUCTBMMNA EAUHWL
HavepeHuii « «anHud cuctew QA

I. OcHoBHble efnHMLBI A

dmamyecHas O603Ha4eHNe eqyHNLb
PasmepHoCTb MHoxuTesb
BennmHa P n He _BXOZs"™ ANs nepe--
LLen B BOJa B
cuctemy A
JnvHa mMeTp« M taHTumeTp,cM  10-2
Macca bl KuiorpamMm  rpaasm, T 10-3
Kr
Bpews T CeKyH[a,C CeKkyHza,c I
Cuna anektpu-"
BECKOro TOpKa amnep, A - 3,335 10"
A.en.(CIrC)
TepmoavHamu-
yeckas Temne-
patypa KenbBUH, K °
Cwuna cBeTa KaHgena,1;L, B 1,005 KA,
JononHnTenbHbIe
Mnockuii yron paguaH,pag, 1,745 tO~2p
TenecHblin yron cTepaguaH
Y F():%”' 1 47T cp.
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2. OcHoBHble Mpou3BOAUT eavHuubl O/ B CTaTUKe, AvHamuKe

Ousnveckas  0603-  E»MI6HNS. AEMMBEILLNELLINVILLIK  MHoxuTens
BENMUMHA HaYe- B rcTene OV He Bxogs- AT N0BOAR

Hue
e e3 - n (1P ALLLL
Hpgrme RQ'Beae o $&My WI
TTT (<V\"|'I.VV

Macca T Kr T XAHOKr
L 2 HOr
KIC eV m 9,8065 kr
CkopocTb m/c cm/c I'"no“v c
KM/Y 0,2778 m/c
YCKopeHue m/ch |cm/c2 rio've
Yrnosasi
.CKOpOCTb paa/c ...0lc 0,01745pap/e
06/c 6,283 paa/c
06/v4 0,K047pap/c
MnoTHOCTbL Kr/M® r/cM® 'O Kr/M®
O'bevHad
macca Kr/M® Jov® MO"KI/IM®
Ya€)bHMiA
A€|—?oc Hwv3 Kr.c"V2 kre/m®  9,0666 HM®

HleM® MO Hw®

OGbeMHb I
BeC HM  kr ¢® W kroM®  9.80665 HMV®
AnH/cw * 10 Hv®
[JasneHve Mackanb krc/m~  9.80665 [a
MexaHunueckoe n
 HANDAKEHIE Hw m ave/em™ 0,1 Ta
Cuna p HbIOTOH,
H M Kl C Krc 9.80665 U
ONH 1*K0""H
Vimnyrsc 0
cwibl H-c M KI C KC ¢ 9.80665 H-c
5&668;3,;’* AE  [Dxoyns, kr-c2  apr I'no*» [k
Jig KIrCM 9.80666 O*
H/m KBT'Y  3,6*10® [«
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Pepaktop H.IMN.PomaHoBa

CoaMo B Npov3BOACTBO 8J08i90 r;

dopvar 60 X 84 1/16

bym.tun* f 2. [apHuTypa nutepaTypmas

MeyaTb oghceTHas. Ycn.nmeu™n. Yu.-nag.n. 3,74
Tupaxx 100 akg.  3aka3 4321  becnnatHo H/K

UNTUHCKUIA MONMTEXHUYECKUIA MHCTUTYT 672039, YnTa,
yn.Aneksasojackasa, 30

MexBy30BcKasi Tunorpagus OV



