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VTBEPXJIEH W BBEJIEH B JIEVICTBUE Ilocranosnennem I'ocymapcrsenHoro komutera CCCP mo jenam
cTpoutenbscTBa oT 22 anpens 1980 r. Ne 55

[epensnanne. Centsiops 1987 r.

Hacrosmmit CTaHJapT pacOopoCTpaHACTCd Ha TI[JIMHUCTBIC TPYHTBI HOPUPOJAHOIO W HAPYHICHHOI'O CJIOKCHUA U
YCTaHaBJIMBACT METOAbL na6opaTopHoro OIPCACIICHUA UX Ha6yxaH1/m " yCaJKHu.

Crannapt He paclpoCTpaHIETCs Ha TJIMHUCTHIE TPYHTHI, COAEpKaliue KPyIMHOOOIOMOYHbIE BKIIOUEHHS pasMepaMu
3epeH OoJjiee 5 MM, M Ha TJIMHUCTBIE TPYHTHI B MEP3JIOM COCTOSIHUH.

1. O0mue MoJI0KEHNA

1.1. XapakTepucTHKM HaOyXaHHS W YCAagKH TpyHTa CJIEAYET OINpPENCIATh II0 OTHOCHTENBHOW JaedopMarvu:
HaOyxaHWe - B YCIOBHSX, HCKITIOYAIOMINX BO3MOXHOCTh OOKOBOTO pacUIMPEHHs NPH HACHIMICHUH TPYHTAa BOAOW WIN
XMMHYECKHM pacTBOPOM; YCaJKy - B YCIOBHSX CBOOOXHON TpexocHOW aedopManyy IpH BBICBIXaHWH TPYHTA.
VcnblTanne Ui ompeneNneHusl XapaKTepHCTHK HaOyXaHMS CIEQyeT NPOW3BOIAWTH 1O TPEKPAMICHUS MOTJIOMICHHS
00pa3IoM rpyHTa BOJBI (WIIM PaCTBOPA), @ YCAAKH - 0 MOJTHOH TIOTEPH MM BJIQXKHOCTH.

1.2. 3a moka3zaTenu, XapakTepu3ymoIue HabyxaHue TPyHTa, MPUHUMAIOTCS CBOOOIHOE HAOyXaHHe (5 o )» HaOyxaHue
HOJ, Harpy3kou (§H ), masnenue HaOyxanus ( [, ), BIQKHOCTb IPYHTa mocie HabyXxaHus (V\/H ); 3a IOKa3aTelH,
XapaKTEepU3YyIOIINE YCaAKy TPYHTAa, IPUHUMAIOTCS BEJIMYMHBI YCAIKU IO BBICOTE (5 h ) AMameTpy (5d ), o0BeMy

( o \/ ) ¥ BIQKHOCTb Ha NPEJIeNe yCaaKn (Wy ).

1.3. O0pas3ip! TpyHTa MPUPOIHOTO CIOXKCHUS JUIsl UCIIBITAHUEI CBOOOMIHOTO HaOyxaHWs, HAOYXaHUs O] HATPY3KOH,
JaBJICHUST HAOyXaHWsS W YCaJKd CIEAyeT BBIPE3aTh M3 OJHOI'O0 MOHOJUTA TPYHTA; 00pas3ipl TPyHTa HAPYIICHHOTO
CJIOEHHUS CIIeIyeT MPUTOTOBIATH € 3aJaHHBIMU BEIMYUHAMMU IJIOTHOCTU U BJIAYKHOCTH.

CBO60I[HOC Ha6yxaHI/Ie OnpeAcIA€TCA UCIBITAHUEM OJJMHOYHOT'O 06pa3ua rpyHTa.

Ha6yxaH1/Ie o Harpy31<0171 n JaBJICHUC Ha6yX3HI/I$I OIpEACIACTCA HUCIBITAHUEM CCPUUN 06pa3HOB-6J'H/I3HeI_[OB,
BbIPE3a€MbIX U3 OJTHOI'O MOHOJIMTA I'PYHTA, IIYTEM 00KaTHs X JaBJICHUA U TTOCJICAYIOIICTO BOJAOHACHIIICHU.
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BenuuuHbl CTyneHeW [aBJICHHS W WX KOJHYECTBO JOJDKHBI OBITh OINpPEICNICHBl 3aaHMeM W IMPOrpamMMoi
HCCIIETOBAHUM.

IIpn OTCYTCTBHMM TakMX JaHHBIX HCIBITAHUS Ha/UISKUT IPOU3BOJIWTH B JHMAala30HE IOJYyTOPAKPATHBIX BEIMYHH
YCJIOBHBIX PAaCUETHBIX JABJIEHUH Ha TIIMHHUCTHIE TPYHTHI, PyKOBOJICTBYSCH Tabi.2 u 4 npuioxenus 4 x rnase CHull 11-
15-74.

1.4. OOpa3upl TpyHTa MPU MCHBITAHUM Ha HaOyXaHUE CIIEIyeT 3aJMBaTh I'PYHTOBOM BOJOH, B3ATOH ¢ MecTa 0TOOpa
TpyHTa, BOJAHOM BBITSDKKOM MM BOIOM MUTHEBOTO KauecTBa. B ciyuasx, ompenenseMsbIXx MPpOrpaMMoOi HCCIeNOBaHUM,
JIOITyCKaeTcsl NpUMEHEHHE MUCTWIIMPOBAHHON BOABI M MCKYCCTBEHHO IIPUTOTOBJIEHHBIX PAacTBOPOB 3aJaHHOTO

XUMHYECKOI'O COCTaBa.

IIpu ycanke ucmapeHue BoJbl (WIM pacTBOpa) M3 obOpasla IpyHTa HE JOJDKHO BBI3BIBATH OOpa3oBaHHE HAa HEM
YCaaOUYHbIX TPCUINH.

1.5. MoHOAMTBI TPYHTOB JUIsi OIIpEAENIEHHs IOKaszaTejell HaOyXaHHs M YCaJKH CIEAyeT OTOMpaTh M3 OTKPBITHIX
TOPHBIX BBIPa0OTOK: HIyp(OB, KOTIOBAHOB, PACYUCTOK U Ip., & UX 0TOOP, TPAHCIIOPTUPOBAHNE U XPAaHEHUE HAIJICHKHUT

npousBouts o 'OCT 12071-84.

OT160p 00pa3LOB U3 CKBAKHMH JOITyCKAETCsl IPOU3BOJUTH IIPH MOMOIIHM T'PYHTOHOCOB, 00ECIICUNBAIONINX COXPaHEHNE
HIPUPOIHOTO CIOKEHUS U BIAXXHOCTU TPYHTA.

1.6. TepMuHBI 1 OTIpeieNIeHNUs PUBEICHBI B CIIPABOYHOM NPUIIOKEHHUH 1.
2. Annaparypa

2.1. Ipubops! mist onpenencaus cBobomHoro Hadyxanus rpyHToB (ITHI') mOmKHEI BKIFOYATH CIIEIYONIIE OCHOBHBIC
Y3IIBI ¥ A€TAJIH:

pabodee KOJBIIO BHYTPSHHAM ITHAMETPOM He MeHee S0 MM, BBICOTOH He MeHee 20 MM;

BKJIaJIbI1I, OOECTIeYnBarONINi BEICOTY 00pasiia B KoJiblie He MeHee 10 Mm;

nep(OpUPOBaHHBIN BEPXHUH IITAMIT;

nep(OopUpOBaHHBIH MOJJIOH;

BAaHHOYKH JUIS )KUAKOCTH;

OCHOBaHMS NPHOOPa U AepKaTeINs HHIUKATOPa;

WHIIMKATOP 4acOBOTO THMA C IeHOH Aenenus mkaisl 0,01 MM 11 U3MepeHHs BEepTUKAIBHBIX Aedopmaruii oOpasna
rpyHTa.

2.1.1. Konctpykums ITHI™ nomkHa ObITH BBITIOJIHEHA U3 MaTepUalioB, CTOMKHMX IIPOTUB KOPPO3UH, U 00eCIIeUnBaTh:
HETOJIBM’KHOCTH pab0yero KoJblia MpH UCIIBITAHUH;
oJ1a4yy BOJIbI K 00pasily CHH3Y U OTBOJ €€;

BCJIMYMHY BCPTUKAJIBHOT'O AABJICHHSA OT IITaMIla, U3MEPUTCIIBHOTO O60pyI[OBaHI/IH, PacCIoJIOKECHHOTO Ha HEM, U

2
JPYTUX HEYpaBHOBEIIEHHBIX aeTaineii He 6osree 0,0006 MITa (0,006 krc/cm ).

2.2. llokazaTenu HaOyXaHHs TPyHTA MOJ] HArPy3KOH M JAaBJIeHHs HAOyXaHUs CIEIYeT ONpPEAeNATh B KOMIPECCHOHHBIX
pudopax, COCTOSIINX U3 CIIEAYIOUINX OCHOBHBIX Y3JIOB U JIeTalei:
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pabodero KoJiblla BHYTPCHHUM auameTpoM Oosee 71 MM u BbicOTOM Ooyiee 20 MM C COOTHOIICHHEM BBICOTHI K
nuametpy 1:3,5;

NWIMHAPHYECKONH 000HMBI;
nepGOpUPOBAHHOTO IITAMIIA;
MOJIOHA C €MKOCTBIO JUTSL BOJIBI U TePPOPUPOBAHHOTO BKIIAJIBIIIA O] KOJIBIIO;

JABYX UHIAUKATOPOB C LICHOM JIeJICHHUS IITKaJIbI 0,01 MM JJId U3MEPCHUA BEPTUKAJIBHBIX [[e(l)OpMaHI/Iﬁ o6pa3ua TpyHTa;
JOIMyCKACTCAd NPUMEHCHUC OAHOTO MHAUKATOPpA IMPH YCJIOBUU YCTAHOBKU €0 B ICHTPEC HITaMIIa,

MeXaHu3Ma BEpTHKaJIbHOW HAarpy3ku Ha oOpasel rpyHTa.

2.2.1. KoHCTpyKIusi KOMIOPECCHOHHOTO MpHUOOpa JJO0JKHA OBbITh BBINOJHEHA W3 MaTEepPHAaloOB, CTOWKUX MPOTUB
KOppO3uH, U 00eCIeYnBaTh:

moJiauy BOJIbI K 00pasily CHU3Y U OTBOJ €€;

HEHTPUPOBAHHYIO Mepeaavy Harpy3Kky Ha mrami (obpaszel TpyHTa);

repenady Ha oOpasen rpyHTa qaBieHus crymnernsmu ot 0,0125 MIla (0,125 krc/cm 2 );
MIOCTOSIHCTBO JIaBJICHUS HA KAXJION CTYIICHH;

HETIOIBIDKHOCTH pab0vero KOJIbLa MPY UCIBITAHMAX;

U3MepeHNe BePTUKAIBHBIX NeopManuii rpyHTa ¢ morpemnoctsio 0,01 Mym;

JAaBJICHHUC Ha 06pa3eu, co3gaBacMoO€ MITAMIIOM M 3aKPCIUICHHBIM Ha HEM H3MEPUTCIIBHBIM O60py,Z[OBaHI/I€M u

2
JIPYTUMH HEypaBHOBEUICHHBIMHE JAeTansmu, He 6osee 0,0025 MIla (0,025 kre/cm ).
2.3. lnst onipesiesieHust yca ik IpyHTOB HEOOX0AUMO UMETh:

paboyee KOJBIIO KOMIIPECCHMOHHOTO NMPHOOpa BHYTPEHHUM auameTpoM Oosee 71 MM u BbicoTOi Oosiee 20 MM ¢
COOTHOILIEHHEM BBICOTHI K JuaMeTpy 1:3,5;

IpeIMETHOE CTEKIIO, IIOKPHITOE TOHKUM U POBHBIM cjloeM HapaduHa;
€MKOCTb C KPBIIIKOH (CTEKJITHHBIN KOJINIAK WIIM SKCHKATOP) 00beMOM He Oostee 1 J1 uist CylKu 00pasIioB;
HITIaTeNh,

MITAaHTeHIMPKYJIb C TOTpemHocThio m3Mepenus 0,05 MM M npucrnocoOneHue Juisi M3MEpeHHH, MOKa3aHHOE B
PEKOMEHIYEMOM MPUIOKEHUH 2;

MUKPOMETP.
3. IIoaroToBKa K HCNBLITAHUAM

3.1. IIpuGops! 1y MpOBEAEHHST WCTIBITAHWH JOJDKHBI YCTAaHABIMBATHCS HAa JKECTKOM OCHOBAaHWH, MCKITIOYAIOIIEM
BHOpanuo. ["OpH30HTAIFHOCTE YCTAaHOBKH ITPHOOPOB MPOBEPSIOT MO YpPOBHIO. B momerieHnn BO BpeMsi MCHBITAHUN
JIOJDKHA TI0JIIEPXKUBATHCS TTOJIOKUTENIBHAS TeMIIepaTypa.

He JAOITYCKACTCA oMalaHue MpsAMbIX COJTHCUHBIX nyqef/i Ha 06p33].[I>I IpyHTa BO BpEM:1 HCIBITAaHUN yCcaaku.
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3.2. Tapuporky I[THI' u xoMnpeccHOHHBIX TPUOOPOB HEOOXOIUMO MPOU3BOAUTH HE PEXKE OIHOTO pa3a B TOA JJIs
yueTta geopManuii puiIbTpos U cobcTBeHHbIX nedopmanuii mpubopos ( M ) npu onpenenennn aepopmarmii rpyHTa.

Js Tapuporku I[THI' B paGouee KombLo cieayeT 3al0XKUTh ABa OyMaKHBIX (pHIbTpa, yCTAHOBUTH WHIUKATOP U
3aMounTh (uubTphl. Ilo uuaukatopy 3apeructpupopath aedopmanuio (M), Jlng nannoit maptum ¢unsTpos
TapUPOBOYHYIO TIOMPABKY MPUHUMAIOT KaK CpeJHee apupMeTHIecKoe 3HaYCHHE TeopMaInii TpeX map QUIbTPOB.

3.2.1. Tlpu TapupoBKE KOMIPECCHOHHOrO Tpudopa B padodee KONBIO CIEAYeT 3aJ0XKHTh CICIUATbHBII
METaJUTMYECKUI BKJIAJIBIII, TOKPBITHIN C JIBYX CTOPOH OyMaKHBIMH (DHIIbTPAMH, CMOYCHHBIMU BOJIOM U HArpyXKaTh €ro

2
crynerssmu masieHus 0,05 MIla (0,5 xrc/cm ), BBIOEpXHBaTh WX MO 2 MHUH, A0 MaKCHMaJFHOTO JaBJICHHS Ha

2
Briazgpim 1 MITa (10 kre/cm ), 3amepsist o HHAMKaTOpaM nedopmanuu npudopa.
TapupoBKy NIpon3BOJAT NPH TPEXKPATHOM HArpy>KeHUH Npubdopa, KaKaAbli pa3 ¢ 3aMeHOH (UILTPOB HA HOBBIE.

ITo pe3ynbTaTaM TapUPOBKH KOMIPECCHOHHOTO NPHOOpa CiledyeT COCTaBUThL Tabnuily Beanun nedopmanmii (M)
TIPU Pa3INYHbIX JaBICHUSX.

3.3. JIna kaxmoro mpubopa ClemyeT ONpeNeNsiTh: BBICOTY W AMAMETP padodero Kousbla, TOJIIHHY IPEAMETHOTO

CTEKJIa, MIOKPBITOTO TOHKUM cJloeM mapaduHa (C MOrpenrHoCThI0 + 0,05 mm), ux Maccy (¢ MOTPENTHOCTHIO + 0,0l)m
yIeIbHOE JABJICHHE OT LITAMIIA, PACIIOJIOXEHHOTO Ha HEM HM3MEPUTEIbHOr0 O0OPYIOBaHHS M HEypaBHOBELICHHBIX

2
Jeranei, + 0,0001 MITa ( + 0,001 krc/em ).

3.4. OOpazern rpyHTa JUlsl UCHIBITAHUS Ha HaOyXaHUE WM YCAJKy BBIPE3AIOT PEKYIIMM KOJIBIIOM B COOTBETCTBUH C
tpeboBanusiMu 'OCT 5180-84, mpu 3TOM 3a30pBI MEXKIly TPYHTOM M CTEHKOI pabovero Koybla He J0IyCKaloTCs.

Jn1sl MCTIBITBIBAEMBIX T'PYHTOB JIOJDKHBI OBITH ONpEeeHbl IIOTHOCTh (0OBEMHBIH BEC), TNIOTHOCTh MUHEPAJIbHON
yacTH (YZAeNbHBII BeC), BIAKHOCTb, IPaHULBI TeKydecTH U packarsiBanus mo 'OCT 5180-84 u rpanynomerpuueckuit
cocras 1o 'OCT 12536-79. Pe3ynbTaThl 3alUCHIBAIOT B )KYPHAI HCIBITAHUH (CM. pEKOMEHIYeMbIC IPUIOKEHHUS 3-5).

3.5. 'pyHT B KOJIbLIE CIIEYET MOKPHITh C IByX CTOPOH (DHIBTPAMH U IOMECTUTD:

a) IpH ompeesicH!: cBoOoIHOTO HaOyxanus - B [THT;

0) npu onpeIeNICHUH HaOyXaHUsI [T0]] HATPY3KOW U JaBlicHHs HAOyXaHHs - B KOMIIPECCUOHHbBIE MPHOOPHI.
B *KypHase UCIIBITAHUI ClIeIyeT 3aKcaTh HadaabHbIE MOKA3aHMUsI UHIUKATOPOB ( no ).

3.6. Tlpu ucmbpITAHUU TPYHTA HA yCaaKy oOpasel] IpyHTa CJeAyeT W3BJIeYb U3 KOJbLIA U MOMECTHTh Ha MPEIMETHOE
CTEKJIO, TIOKPBITOE TOHKMM POBHBIM CJIOEM MapaduHa. 3aTeM U3MEPSIOT BBICOTY B LIEHTPe 00pasiia, a ero JHaMeTp - 1o
TpeM, 3apaHee pPa3MEYCHHBIM HaIpaBieHHUSAM. Pe3ynbTaThl M3MEpPEHHH 3alUCHIBAIOT B IKypHAIlC HCIBITAHHHA (CM.
PEKOMEHTyeMoe IIPUIIOKEHHE 5).

3.7. XapakTepucTUKH HaOyXaHUsI TIMHUCTOTO TPYHTA HApPYIICHHOTO CJIOXKEHHS CIIEIyeT ONpeAessiTh Ha o0paslax ¢
3aJJaHHOH BeNMNYNHOM K03 PHULMeHTa NOPUCTOCTH ( € ), BBIYMCIISIEMOT0 1O hopMyIie

Ps — Pe
e=—"— (1)
Pe
rae Oy — IIOTHOCTb MUHEPAILHON YaCTH IPYHTa, I/CM

3
P — IUIOTHOCTb CKeJIeTa IPyHTa, I/CM , ompejersiemast 1o Gopmyie
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pO (2)

Pe=Tow,

3
rue pO — IUIOTHOCTh FPyHTa, T/CM |

W3 — 3aJaHHa#d BJIA)XHOCTb I'pyHTa B JOJIAX CAWMHUIIbI.

3.8. IIpu ompeneneHnn XapaKTEPUCTHK YCAIKH TPYHTA HAPYIIIEHHOTO CIIOKEHHS CIIEAyeT MPUMEHITh 00paser rpyHTa
BIAKHOCTRIO Ha 5-10% OoipIe BIAXXHOCTH TPYHTa HA TPaHHIE TEKy4eCTH. [ pYHT cleqyeT BBIAEP)KaTh B IIyCTOM
9KCHKAaTOpEe B TEUCHHWE CYTOK. 3aTeM IpH IOMOIIM IINATeNs 3alofHSAI0T TPYHTOM pabodee KONBIO, BHYTPEHHSSA
MOBEPXHOCTh KOTOPOTO TPEIBAPUTENHFHO CMazaHa TOHKHM CIIOEM TeXHHYEeCKoro BaszenwHa. OOpa3oBaHHE ITyCTOT IpH
MOATOTOBKE 00pasiia He JOIyCKaeTCs.

[IpuroroBnenHslit 0Opasel Ha MPEIMETHOM CTEKIIE CIEAYET MOMECTHTh O] CTCKJISTHHBINA KOJIMAaK WM B EMKOCTh C
KPBIIIKOW. 3a HadaJIbHbIE Pa3Mephl 00pa3ia NPUHUMAIOTCS Pa3Mephl KOJIbIIA IT0 BEICOTE M BHYTPEHHEMY THAMETPY.

4. IlpoBeeHue UCILITAHUI

4.1. B ITHT cienyer HanuTh )HUAKOCTh M HAOMIOAATH 328 Pa3BUTHEM JleOopMalrii BO BpEMEHH, 3aIMChIBas TOKA3aHMs
HMHIUKAaTOPOB B JKypHAJ UCHBITAHUH (CM. pEKOMEHAyeMOoe MPUI0KEHHUE 3).

4.2. CryneHu JaBlieHUs TIPH OTIpe/IeTIeHIH HaOyXaHusl TPYHTA 110J HArPY3KOH U aBJICHNs] HAOyXaHUsI JOJDKHBI OBITh!
Ha TIEPBOM KOMIIPECCHOHHOM Tpubdope - okono 0,0025 MIla (0,025 krc/cm 2 ), 9TO COOTBETCTBYET JABJICHUIO OT MACCHI
HITaMIla ¥ CMOHTHPOBAaHHOTO Ha HEM M3MEpUTENbHOro obopynoBaHus; Ha BTopoM - 0,025 MIla (0,25 krc/cm 2 ); Ha
tpetheM - 0,05 MIla (0,5 krc/cm 2 ); Ha yetBepToM - 0,1 MIla (1 krc/cm 2 ) u nanee ¢ uarepsagom 0,1-0,2 MIla (1-2

2
Krc/cM ) Ha KaXKZIbli IpUOOP 10 HEOOXOAUMBIX TIPEJIEIIOB.

Ilocne HarpyXeHus O6pa3OB IrpyHTa B KOMIPECCUOHHBIX HpI/IGOan X CJICAYyET BbIACPKATH 10 yCJ'IOBHOﬁ
CTa6I/IJ'II/I3aIII/II/I L[e(l)opMaHHfI, IOCJIC 4E€TO O6pa3HLI HaJJICKHUT 3aMOYUTh.

4.3. Kak npu cBOOOJHOM HaO0yXaHHH, TaK U B KOMIIPECCHOHHBIX MPHOOpax MOCIC 3aMadyuBaHus 00pa3IoB CICIyeT
peructpupoBath aedopmarmu yepes 5; 10; 30; 60 muH, qanee yepes 2 4 B TeucHHE paboUero JHs, a 3aTeM B HaJale U
KOHIIE pab0oYero JHS J0 JOCTHIKCHUS YCIOBHOM cTabUIu3anmu aedhopMarivii.

B ClIy4a€ OTCYTCTBUA Ha6yXaHI/IH 3aMaYrBaHUC MPOU3BOIAT B TCHCHUEC TPEX CYTOK.

3a Havano HaOyXaHUs CIeAyeT CYNTAaTh OTHOCHTEIHFHYIO AedopMariuro ( 1) ), mpesbrmatornryro 0,001.

4.4. 3a xpurepuil ycnoBHOW craOmimsanuu aedopmanuii cBoOOJHOTO HAaOyXaHWS TJIMHUCTBIX TPYHTOB HWIIH
nedopmanmii HaOyxaHMsl 1OJ Harpy3koW NIpH JaHHOH CTYIEHH AaBJIEHHS B KOMIIPECCHOHHBIX Npubopax cieayer
npuHUMaTth fedopmanuio e 6onee 0,01 mm 3a 16 u.

4.5. Tlocne 3aBepuieHust HaOyxaHus 0Opasia rpyHTa HeoOXOIMMO: CIIMTh BOAY (WJIM pacTBOp) M3 MPpUOOPA; KOJIBLO €
BJI&XKHBIM TpyHTOM (0e3 (uiIbTpOB) B3BECHTH M INPOM3BECTH KOHTPOJBHOE HM3MEpEHHE BBICOTHI O0paslia TpyHTa B

o
KOIIbIIE; TPYHT M3 KOJIbIA BBICYIIHTh B TepMocTate mpu Temmeparype (105 + 2) C. Bce pesynbraThl W3MepeHHI
HAJISKUT 3aIIUCaTh B COOTBETCTBYIONINH KYPHA UCTIBITAHUH (CM. PEKOMEHTyeMbIe TIPIIIOKEHHS 3 U 4).

4.6. McniplTaHne ycaiku IPyHTa CIIAyeT MPOBOANTD B TPH 3Tala.

Ha mepBoM 1 BTOpPOM 3Tarle HCTBITAaHHUS M3MEPEHHE BBICOTHI, TUAMETPa M Macchl 00pasla IpyHTa, IOMELICHHOTO B
9KCHKATOpE, CIEAyeT MPOW3BOJUTH HE PEXKE OBYX pa3 B CYTKH M PE3YNIbTATHl 3aHOCUTH B KYpHAll HCTIBITAaHHUH (CM.

K
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pEKOMEHIyeMOoe MPUIIOKEHUE 5).

KpI/ITepI/IeM YCJIOBHOI'O 3aBCPUICHUSA UCIIBITAHWA Ha HNEPBOM ITANC ABJIACTCSA OTCYTCTBUC W3MEHCHUM B JIMHEHHBIX
pasMepax o6pa3u013 B IBYX MOCJICA0BATCIIbHBIX U3MEPCHUX.

Ha BTOPOM I3TaIIC CyIIKa o6pa3ua TpyHTa OPOU3BOAUTCA Ha BO3OYXE.

KpurepueM ycIOBHOTO 3aBEpIICHHUs] UCIBITAHUS HA BTOPOM 3Tare, mocjie 5-6 u3MepeHui, SBISETCS OTCYTCTBHE
U3MEHEHHH B Macce o0pasiia rpyHTa.

o
Ha Tperpem »nTame cymky oOpas3a TpyHTa MNPOW3BOAAT B TepMoctaTe mpu Temreparype (105 + 2) C s
cootBercTBUH ¢ TpeboBanusmMu 'OCT 5180-84 mo moCTOSIHHO# MacChl M B KOHIIE UCTIBITAHHSI IPOU3BOJISAT KOHTPOJIHHOE
M3MEpeHHUe JIMHeWHBIX pa3MepoB 00pasiia rpyHTa.

5. O6padoTka pe3yJIbTATOB UCTIBITAHUI

5.1. Ha ocHoBanmu 3ammceil B >XypHanax wucnbitaHuid rpyHta B [IHI' mnm xommnpeccmoHHBIX mnpubopax (cm.
pEeKOMEHIyeMble MIPUIIOKEHUS 3 U 4) cleayeT ONpeAeINTh:

a) Benn4IuHy aOCOJIOTHOM AedopMary rpyHTa (Ah ) B MM, BBIYMCIIEHHYIO KaK Pa3HOCTh CpeaHeapru(hMETHICCKIX

3HaYCHUN KOHEYHBIX (ni) 1 HaYdaJIbHBIX (no) MOKa3aHW! WHAMKATOPOB 32 BBIYETOM IOMPABKH Ha aedopmariuio

pruOopoB U GrIILTPOB NpU HaOyXaHUU COTIIACHO II. 3.2;

0) BeTMUHUHY OTHOCUTEILHOM AedopMariuu oopasma ( o ) ¢ morperrHOCTHIO 0,001 IO hopmyITe

5:Ahi _Mi—ng—m 3)
h h

5.2. Tlo BenmmumHAM OTHOCHTEIBHOW nedopMamuyl cIexyeT IOCTPOUTh TpadHK 3aBHCHMOCTH OTHOCHTEIBHBIX

nedopMaiuii OT BEPTHKAIBLHOIO JaBJIEHHUS 0= f(p) (cM. oOs3arenbHOe mpuioxkeHue 6). Touku rpaduka,

COOTBCTCTBYIOIIHNEC CTYIICHAM JABJICHUSA, CICAYCT COCANHUTD JIEKaJIbHOU KpHBOﬁ.

Benmunna ngasnerns HaOyxaHus ( pH ) COOTBETCTBYET TOUKE IepecedeHHs KPHBOH ¢ ochio masneHns ( P ) (cm.

rpaduk 1 mpuIoKeHUs 6) UM TOYKE MPEIIoJIaraeMoro mepecedeHus MpoIoJKeHUS KpUBOH Trpaduka o= f ( p) c

oceio gapienns ( P ) (cM. rpaduk 2 IpHIOKEeHNS 6)

5.3. Tlo pe3ynbraTaM HWCHBITAHWH YCAaAKHM HAa OCHOBAaHHWM 3allMCe HWCHIBITAHWN TpyHTa (CM. pEKOMEHIyeMoe
TIPUJIOXKEHHUE 5) cIeayeT:

a) oTpeieUTs 00BbEM TPYHTa Ha KaXXIbIii MOMEHT U3MEPEHHs 1o Gopmyiie

7dZh
V.= (4
| 4 (4)

rac di — AuaMeTp 06pa3ua B MOMCHT HU3MCPCHU, OHpeHGHGHHHﬁ KaK cpeaHee apI/I(l)MeTI/I‘ICCKOC 3HA4YCHUC

W3MEPEHU B TPEX HAIPaBICHUAX, CM;

hI — BbICOTA 06pa3ua B MOMCHT U3MCPCHUS, CM;
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0) paccuMTaTh BIQXKHOCTh TPYHTa Ha KaXKJbIil MOMEHT U3MepeHHs 110 Gopmyrie

rne J i — Macca 00pasua rpyHTa Ha MOMEHT H3MEPEHMS, T}
0 — macca o6pasua cyxoro rpynra, r;

B) PaccunTaTh yCaJKy MO BBICOTE, IUAMETPY M 00beMy 110 (JOpMyJIaM COOTBETCTBEHHO!

_h-h.

oy =——— (8)

rac h y d y V u hk y dk y Vk - COOTBCTCTBCHHO Ha4aJIbHbIC U KOHCYHBIC 3HAUCHUA BbICOTLI, AMAMCTpPA, CM, U

obObema oOpaslia rpyHTa, CM

5.4. Tlo BennurHaM 00ObEMa M BIAXKHOCTH Ha KaXKJblii MOMEHT BPEMEHH CJEIYET IOCTPOUTh IpauK 3aBUCHMOCTH
W3MEHEHHUs1 00bemMa 00pasia OT BIaKHOCTH V=f (\N) (cM. o0s13aTeNbHOE IPUITOKEHNUE 7).

3a BeNMUMHY BI@XHOCTH Ha TIpelelie YCaaKd (Wy) CJIE/lyeT TMPHHSTH BIIQ)KHOCTb, COOTBETCTBYIOLIYIO TOYKE

neperuda rpaduka V=f (\N) (cM. rpaduk 1 npunoxenus 6). Jlomyckaercst HaX0KAEHHE TOYKH Iepernda myrem

BOCCTAaHOBJICHHS NEPIEHANKYISIpa K rpayKy U3 TOUKH IIepecedyeHHs] KacaTeNIbHbIX K JIByM BETBSIM KPHBOIi (cM. Tpaduk
2, IpUIIOXKEHUs 6), COOTBETCTBYIOIINM IIEPBOMY M BTOPOMY dTaIlaM CYIIKH oOpasna.
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IMpunoxenue 1
CnpaBoyHoe

IlosicHenus TEePMHUHOB, HCNTOJIB3YyEMBIX B CTAHAAPTE

TepMuHs! u Onpenenenus

0003HaueHHs
Brnaxxnocts BrnaxkHoCTh, OJTyYeHHas! OCIIE 3aBepLIeHUs HaOyxaHusl oOpasiia rpyHTa, 00’KMMaeMOoTo
HaBYXaHHA (WH), B YCJIOBUSIX, HCKITIOYAIOIINX BO3MOXHOCTh OOKOBOTO PACIINPEHHs, 38 JaHHBIM JIaBJICHUEM

JOJIM COUHUIIBI

Bnaxnocts Ha
npesene ycaaku (W y

), TOJI €TMHUIIBI

JlaBnenne HaOyxaHuUs

(P, ). Mila
2
(xkrc/em )

Jasnenue Ha oOpasern
rpynra ( P ), MIla

2
(xkrc/em )

Halyxanwue rpynra

Halyxanwue rpynra

abcouroTHOE ( Ah ),
cM

Halyxanwue rpynra
OTHOCHTEIIbHOE

(0 =Ah/h)

Halyxanwue rpynaTa
HOJ1 HAarpy3Koii ( 1) u )

JOJIM COUHUIIBI

Halyxanwue rpynra
cBoboHOE ( 50 )

JOJIM COUHUIIBI

BiaxXHOCTB rpyHTa B MOMEHT PE3KOTO YMEHBLICHHS YCaJIKH, OIpeessseMas 110 TOUKe
neperuba KpuBoii rpaduka 3aBUCMMOCTH U3MEHEHHS 00beMa 00pasia rpyHTa (V ) oT

HU3MCHCHUS BJIA)KHOCTHU (W ) IpH BbICBIXaHUN

JaBrenne Ha 0Opasern rpyHTa, BO3HUKAIOIIEE MIPH 3aMadynBaHUN )KUAKOCTHIO M 00)KaTHH B
YCIIOBHSAX, MCKITIOYAIONIIX BO3MOKHOCTE OOKOBOTO PaCIIUPEHH, P KOTOPOM
nedopmanny HabyXaHHS WK CKATHS TPYHTA PaBHBI HYITIO

OTHOIIIEHHE BEIMYHNHbI Harpysku, HpI/IHO)I(GHHOﬁ qyepe3 mraMil an/I6opa, K mjiomaau
mramMmiia

1. CBOWMCTBO TIMHHUCTOTO TPYHTA YBEINIUBATH CBOK 00BEM MPH B3aUMOJIECHCTBUH C BOJIOH
WJIM IPYTOM KUJIKOCTHIO

2. IIpomecc m3MeHEHU 00BEMa IPyHTa BO BpEMEHH IIPY B3aUMOJCHCTBHIH €T0 C BOJIOH
WM JPYTOH KUAKOCTHIO

YBenudeHue BBICOTH 00pa3iia TpPyHTa B MPOIIECCe UCTIBITAHUK MTPH B3aUMOICHCTBUH
TPYHTa C BOJOW WK APYTON KHUAKOCTHIO

OTHoIeHre abCOMOTHOTO HAa0yXaHUs K HAa9aJIbHOW BBICOTE 00pasiia rpyHTa

OTtHocuTenbHOE HaOyXaHUe TPYHTA MTPH JTAaHHOM JaBJICHUU Ha 00paserr

OTtHocuTeNnbHOE HaOyxaHue rPpyHTa, IodydeHHoe B mpubopax tuna [THT, korma
JIABJICHUEM OT MACChl LITAMIIa U K3MEPUTEIHHOTO 000PY/I0BaHHs, HE TPEBBILIAIOIIEM

2
0,006 MIIa (0,06 krc/cm ), mpeHeOperaoT

K
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Crenenb naBieHus Ha | BennunHa npupaiieHus qaBiaeHus IpY liepeiade Harpy3Ky yepes LITaMIl Ha o0pasel
obpasen rpyHTa TPYHTa BO BPEMsI UCIIBITaHUI

VYcanka rpyHTa 1. CBOHCTBO ITIMHUCTOTO IPyHTa YMEHBIIATh CBOH 00BEM IIPH UCTIAPEHUU U3 HETO BJIark
2. [Ipouecc M3MeHeHUs TMHEHHBIX pa3MepoB U 00beMa 00paslia pyHTa BO BpEMEHH IIPU

HCIIAapC€HUU U3 HCTO BJIAru.

VYcanka rpyHTa

‘YMeHbIIIeHHEe BBICOTHI ( h ), muameTtpa ( d ), oObeMa (V ) obOpasia rpyHTa BO BpeMs
a0COJIFOTHAS T10:

WCTIBITAaHU I
BBICOTE ( Ah ), CM;
nmuameTpy ( Ad ), CM;
3
06Bpemy ( AV ), cM
VYcanka rpyHra OTHoIeHIEe a0COIIOTHOM ycaaku oOpasiia TpyHTa 10 BBICOTE, THAMETPY, 00beMY K UX
OTHOCHUTEIBHAS 10 HAYaIBHBIM Pa3MepaM COOTBETCTBEHHO

BBICOTE ( ) h)s
Jqametpy ( o d)

o0obemy ( 5\/ )

K
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IMpunoxenue 2

Pexomenayemoe

IIpucnocob/ieHue 1J11 UI3MepeHHsl TMaMeTPa U BbICOTHI
00pa3uoB Npu ycajake

7
o 5 7

L
iy

i
=
7 ]
=~
— &) 10 ployssundi
2 6 N\ .4
4 NG 8§ N4

AV

1 - ocHOBaHue; 2 - cTOlKa; 3 - CTONOP TOPU3OHTAIBHOTO MEPEMEIEHHUS IepXKaTes; 4 - CTOIOp BEPTUKAILHOTO
HepeMeIleHHs JepKaTelis; 5 - qepaKaTelib ITaHTeHIUPKYJIs; 6 - KpeneKHbIN BUHT; 7 - IITAHTCHIUPKYJIb
¢ norpemHocThio u3mMepenus 0,05mm; 8 - HoHuMyC; 9 - cTonop HoHMyca; 10 - MUKpOMETpPUYECKUI BUHT;
11 - cronop MHUKpOMETPHYECKOTO MeXaHn3Ma; 12 - moKiaaKa;
13 - obOpaser rpyHTa; 14 - npeAMETHBIN CTOJHK.

3K
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MMpunoxenue 3

Pexomenayemoe
KypHaa ucnbITaHuii cBo00ogHOr0 Ha0yxanus rpynra B ITHT
Opraanzanus O0BexT CoopyxeHne
(mabopaTopust) (ryHKT)
JlabopaTopHsIii IIpubop (Tum, HOMEp U T.1.)
HOMeEp obOpasma
Typd Ne riryOMHa OT bits) M CtpykTypa
(ckBaxknHa)
BuzyansHoe onmcanue rpyHTa B 1a00paTopun
YcnaoBus npoBeIeHUs UCTIBITAHUN
(ycnmoBust 3aMadnBaHus, BU KHUIKOCTH, XUMHUYECKUN COCTaB, KOHLCHTPAIHS n
T.1.)
BennunHa onpenenseMbix
HaunmenoBanue onpenensieMbix TmapaMeTpoB IIpumeuanue

rapameTpoB

0 IociIe
HUCHbITAHUA HUCHbITAHUA

Macca o0pa3sia rpyHTa ¢ KOJIbIIOM,
r

Macca komnpia, T

Macca obpa3sma rpyHTa, T

BricoTa konbIia, cM

BricoTa o6pasma rpyHara, cmMm

Junamerp kombua, cmMm

Tlnomaae KoibLa, CM

O0BeM KOJIbLIa, CM
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3
[ImoTHOCTH TpyHTa, T/CM

BHa)KHOCTB, JOJIM COUHUIIBI

[T0THOCTH CKeneTa rpyHTa, I/cM

IInoTHOCTH MUHEPAJIBHOM YaCTH

TpyHTa, T/CM

KoadhpummenT mopucroctu

Macca cyxoro rpyHra, I

BraxxHocTs Ha TpaHHIlE TEKyYECTH,
JIOJIA €AWHUIIBI

Brnaxnocts Ha rpanuie
pacKaThIBaHUS, JOJIH STUHHIIBI

Yucio IIAaCTUYHOCTH, JOJIH
CIAUHUIIBI

IToka3aTens KOHCUCTCHITUN

JlaGopatopHbIii HOMep 00pa3ia

Pesyabtatsl ucneiTanmii B [THI

JlaTta ucrpITaHuin

Bpewmst (MuH, 1)

Tloka3zanue nHIUKAaTOpa

Jedopmanms obpasia rpyaTra

K
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Habyxanue obpasna rpyHnra

Wcnomaurens

(MOIDKHOCTD, (haMWIIHS, UMSI, OTIECTBO, TTOTIHCH)

Kypnan mposepmn " " 198 .

(TOMKHOCTH, paMIIIHS, IMS, OTIECTBO, TOIINCH)

K

www expertnk.ru


http://www.expertnk.ru/

/Kypnaj ucnbITaHUI HA0yXaHUS TPYHTA MOA HATPY3KOii
B KOMIIPeCCHOHHOM npudope

Opraamzanus O0BexT CoopyxeHne
(;mabopaTopust) (ryHKT)

JlabopaTopHsIii KomnpeccroHHbIH

HOMep obOpasma pubop (T, Ne)

Typd Ne rTyOMHA OT bi(s) M CtpykTypa
(ckBaxkuHa)

BuzyansHoe onmcanue rpyHTa B 1a00paTopuu

YcnaoBus npoBeeHUs UCTIBITAHUN
(ycmoBus 3aMa4YuBaHMs, BHJT SKMJIKOCTH, XAMHYECKHUI COCTaB,
T.1.)

IMpunoxenue 4

Pexomenayemoe

KOHIICHTpaIus u

Benmuuna onpenenseMbIX mapaMeTpoB
HaumenoBanwne omnpenensieMpIx TapaMeTpoB

J10 UCTIBITAHUA TI0CJIC UCTIBITAHUA

IIpumeuanue

Macca obOpa3sia rpyHTa ¢ KOJIBIIOM, T
Macca komnpla, T

Macca obpa3sma rpyHTa, T

BricoTa konbIia, cM

BricoTa oOpasma rpyHara, cMm
Junamerp kombua, cmMm

2
Tlnomaae KoibLa, CM

3
O0BeM KOJIbLIa, CM

3
[TnoTHOCTB IpyHTa, T/CM
BriaxkHOCTE, JOJIU AUHHUIIBI

[I10THOCTE CKenera rpyHTa, I/cM

[TnoTHOCTP MUHEPAILHOM YacTH TPYHTA, I/CM
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Koaddunuent nopucroctu

Macca cyxoro rpyHra, r

Brnaxxnocts Ha rpaHule TEKY4YCCTU, 0N
CANHUIBI

Brnaxxnocts Ha rpaHUlC paCKaTbIBaHUs, JOJIN
CANHUIBI

Yucao IIAaCTHYHOCTH, O0JIM CAUHUIIBI

Ilokazarens KOHCHUCTCHIIMHU

JlaboparopHsiii HoMep oOpasia

Pe3yabTaThl HCNIBITAHUH

Jata | Bpe- | Macca Jasne- Jedop- ITo- OtHocu- | Ilpu-
UCIIBI | M, rpy3a Ha | HHE Ha [Noxazanus Mauus npaBKa TeNbHOE | Medva-
- MUH, | NOJ- oOpaser] | MHAMKATOPOB obOpaszua | Ha HaOyxa- | HuA

TaHUU | 9 BECKE p. Ah nedop- HUE
phluara MIla M Maluio obpasia
npudopa, (kre/em npubopa | rpyHTa
KT (Krc) A m v | §

)
n, n, n,+n,
2
O0paboTka pe3y1bTATOB UCTILITAHUI
JaBnenne Jedopmarnms HabGyxanwue, Habyxanne | Kosddummen | /laBnenue
p , MITa Ah MM OIIPEAETIECHHOE 110 Ah T IIOPUCTOCTH Ha6yxaHI/1}I
’ KpPHUBOH, O =— e
2 , MIla
(krc/em ) ) h P.

2
(xkrc/em )
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Ucnonaurens

(MOJKHOCTD, (haMUJIHS, UMSI, OTYECTBO, TIOJIITHCH)

Kypnan nposepun " " 198 r.

(MOMMKHOCTD, (paMIIIHs, UMS, OTYECTBO, TOIIHUCH)
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Ilpuaoxenue 5

Pexomenayemoe
ZKypHas ucnbpITaHUI TPYHTA NIPH ycaaKe
Opranuzanus OOBeKT CoopyxeHue
(;maboparopwust) (TyHKT)
JlabopaTopHbiIii Howmep crekna
HOMeEp oOpasia
Hlypd Ne riryOuHa oT JI0 M CtpykTypa
(cxBaxkuHa)
BusyansHoe onucanue rpyHTa B J1a00paToOpun
YcnoBus npoBeeHUs] UCIIBITAHUN
(ycnoBus ucnapeHus  T.1.)
Beanuuna OIIPCACISICMBIX ITapaMETPOB HpHMe‘IaHI/Ie

HawnmenoBanne OIIPCACIICMBIX ITapaMETPOB

J0 UCIIbITAaHUA OCJIC UCTIBITaHUS

Macca o6pasiia rpyHTa CO CTEKJIOM, T
Macca crekia, T

Macca obpa3na rpyHra, T

BricoTa o0pasmua rpyHTa, cM
Juamertp oOpa3ua rpyHTa, cM

2
[Tnomane ceuenust odbpasua rpyHra, cM

3
O6bekT 00pasma rpyHTa, cM

3
[TnoTHOCTH IpyHTA, T/CM

BraxxHOCTb, 1011 €IUHUIIBI

3
IInotHOCTE cKkeneTa rpyHTa, I/cM

3
[InoTHOCTH MUHEPATIBHOM YaCTH IPYHTA, I/CM

Koadduient nopucroctu

Macca cyxoro rpyHra, r

BnaxHOCTH Ha rpaHMIIe TEKYYECTH, A0JIU €IUHHULIBI

K
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BrnaxnocTs Ha TpaHUIC pacKaTbIBaHUA, 1O
CAWHULBI

Yucno IUIACTUYHOCTH, J0JIN CAWUHULBI

Tlokazarens KOHCHUCTCHUI U

JlaboparopHsiii HoMep o0Opasia

Ha- | Bpe- | Mac | Bnax- | Onpenenenne o0bema obpasua VYcanka obpasua IIpu
Ta | M4, -ca HOCTb - Me-
uc- | MuH. | 00- 00- BeI- O6wem | Ilo ITo ITo ya-
hisg q pas- pas- cora | mamerp oOpasiua, cM oOpa3- | Bbl- | ama- | oObe- | Hus
Ta- na na 00- na cote | MeT- [ My
HU rpyH | rpyH- | pas- rpyHTa o, py 5\/
74 - Ta, Ta, na vV, o p
r JIOMN | TpyH 3
- cM

enu- Ta Cpenuuii

o1 ) d, (d, |d 3 pen

HU- cM d,+d,+d

1Bl 3

Hcnonnurens

(MOMMKHOCTD, (aMIIIHS, UM, OTYECTBO, TOIIHUCH)

Kypnan nposepun " " 198 r.

(MOKHOCTD, (haMUIIHS, UMSI, OTYECTBO, TIOJIITHCH)

K
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IMpunoxenue 6

Oo0s13aTeIbHOE

I'pa¢ux 3aBHCHMOCTH HAOyXaHHS TPYHTA O or
AaBjeHusi ) Npu MCHBITAHUH 00pa3na rpyHTa
B KOMIIPeCCHOHHOM npudope
MaciuTab rpaduKoB clieyeT IPUHUMATh:
nns fapiaenus P (mo ropusontanu): 0,025 umu 0,05 MIla
2
(0,25 mm 0,5 krc/em ) - 10 mm;

JUIsl HAOyXaHUsI o (mo Beprukann): 0,01 wam 0,02 - 10 Mm.

I'paduk 1 I'paduk 2

& 5

p H p[,
z z
p.MNa :/‘/‘ric/cﬂ ') i iﬁ/& (rac/cre®)

g - <

P, - ycraHoBIIeHHasl BelMYMHA faBieHus HaOyxauus (rpadux 1); mpeimonaracmas BeM4MHa JaBICHNs HAOyXaHHsI

(rpaduk 2).

Ipuao:xenue 7

Oo0s13aTesIbHOE

I'paduk 3aBucuMoOcTH M3MEeHeHNs 00beMa 00pa3na rpyHTa \ NP U3MEHEHNH BJIAKHOCTH W s npouecce
ycaaku

Macmrab rpaduKoB ClieyeT MPUHUMATD:

JUTS BIIaXKHOCTH (110 ropu3oHTanu): 0,05 - 10 mMm;

3
Juist o0beMa (1o BepTukanu): 2 cM - 10 Mm.
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I'pagux 1 I'paduk 2

Vem? | lﬁm-?A

I~
Ele=—

l"'--.|
p— ——
=\

- o
W, donu edun. Wy W, donu edun.

| - mepBeIii aTan cymky; II - Bropoit sTan cymkw; Wy - BJIIQKHOCTh INIMHUCTOrO IPYHTA HA MpefeNe YCaaKu
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