I'OCT 12248-96
YJIK 624.131.001.4:006.354 I'pynma K39

MEXITOCYJIAPCTBEHHBI CTAHJIAPT

I'PYHTBI

METO/JbI JABOPATOPHOI'O OITPEJEJIEHUA
XAPAKTEPUCTUK NPOYHOCTHU U JEQOPMUPYEMOCTH

Soils. Laboratory methods for determining the gijtkrand strain characteristics

OKC 13.080,0KCTY 5709
Jlara BBegenus 1997—01—01

IIpenucnosue

1 PA3PABOTAH TocynapcTBeHHBIM NpEANPUSITHEM HAYyYHO-HUCCIEIOBATENBCKIM, MPOCKTHO-
U3BICKATEIbCKAM U KOHCTPYKTOPCKO-TEXHOJIOTUMECKUM HHCTUTYTOM OCHOBAHUI U TOA3EMHBIX
coopyxenuit um.H.M.I'epcepanoBa (HUMOCII um.I'epceBanoBa) ¢ y4actuem I ocymapcTBEHHOTO
JOPOXKHOTO Hay4HO-uccienoBaTensckoro nuctutyra (Corwsnopaun), [IpoM3BOACTBEHHOTO U HAYYHO-
HCCIIeIOBATEIbCKOTO HHCTUTYTa 10 HWH)XCHEPHBIM H3bICKaHusaM B crpoutensctee  ([THUUUC),
Bcepoccuiickoro Hay4HO-HCCIEI0BATEIbCKOrO HMHCTUTYTa Tuapotexuukn uM.b.E.Beneneesa (AO
BHUUI um.b.E.BeneneeBa), Hay4HO-HCCIIEAOBATEIBCKOTO HHCTUTYTA JHEPIETHUCCKUX COOPYKCHHUI
(AO HUUDC) Poccuiickoii deneparn

BHECEH Munctpoem Poccun

2 TIPUHAT MexrocyaapcTBEHHOW HAayYHO-TEXHUYECKOH KOMHCCHEH 10 CTaHIAapTH3alu|,
TEeXHUYECKOMY HOPMHUPOBaHUIO U cepTudukanun B crpoutensctee (MHTKC) 15mas 1996r.

3a MPUHATHUC TPOT0JI0COBAIN

HaumenoBanue rocynapcrsa |HammeHoBaHnue ~— opraHa  rocylapCTBEHHOTO
YIIPABJIECHHUS CTPOUTEIBECTBOM

Aszepbaiimkanckas Pecrryonmka [["occtpoit AzepOaiimxanckoit PecyOnnku

Pecriybnmka ApmeHust TocympapxutexTypsl PecryOnmukn ApMeHust

Pecny6nuka benopyccust MumnctpoitapxurexTypsl Pecriyonuku benopyccus

Pecnybnmka Kazaxcran MumncTtpoit Pecrybnuku Kazaxcran

Kuprusckas Pecryonnka I'ocerpoii Kuprusckoit PecryOnuku

Pecrybnmka Monmosa Mumnapxctpoit Pecrybnmukn Momnmosa

Poccuiickas ®enepauus Muscrpoit Poccuu

Pecrybnuka TakuKuCTaH Tocerpoii PecniyOimku TamkukucTal

Pecniy6iika Y30ekucran I'ockomapxurekrcrpoii Pecriyonukn Y30ekucran

3 IMocranosnennem Munctpost Poccun ot 1 aBrycra 1996 roma Ne 18-56 mexrocymapcTBeHHbII
craugapt 'OCT 12248-96BBeneH B neiCTBHE B KAYECTBE TOCYAAPCTBEHHOIO CTaHmapTa PoccuiicKoi
®Oeneparnu ¢ 1 ssaBaps 1997roza.

4 BBEJIEH B3AMEH I'OCT 12248-78,I'OCT 17245-79,'OCT 23908-79,I'OCT 24586-90,
I'OCT 25585-83]'0OCT 26518-85



1 OBJIACTb IPUMEHEHUA
HacTosmuii cTaHmapT ycTaHaBIMBAaeT METOABI JIAOOPATOPHOTO OMPEACICHUS XapaKTEPHCTHK
MPOYHOCTH U Ae(hOPMUPYEMOCTH TPYHTOB IIPH UX UCCIICAOBAHHUH IS CTPOUTEIBCTBA.

2 HOPMATHUBHBIE CCBIUIKHA

B HacrosiieM craHaapTe HCIOJIb30BaHbl CCHIIKH Ha CJIETYIOIINE CTaHAAPTHI:

I'OCT 2789-73lllepoxoBaTocTh NOBEPXHOCTH. [lapamMeTpbl 1 XapaKTepUCTUKU

I'OCT 5180-84I pynTsl. MeTop! 1a00paTOPHOTO ONpeAeieH s GU3MIECKUX XapaKTEPUCTUK

T'OCT 9378-93 OOpa3supl I11epoXoBaTOCTH MOBepxHOCTH (cpaBHeHuMs). OOIIMEe TEXHUYECKUE
YCIIOBHS

I'oCT 12536-79  I'pyHTHI Metoas! 1a00paTOpPHOTO OIpeieNneHust 3epHOBOTO
(rpaHyIOMETPUYECKOTO) COCTaBA

I'OCT 23161-78 pyutsl. MeTo b1 1aOOpPaTOPHOTO ONpEEIeHHs XapaKTePHUCTHK NPOCaT0UYHOCTH

I'OCT 24143-80T'pynTsl. MeToabl 1a00OpaTOPHOTO ONpPEEICHUS XapaKTEPUCTHK HaOyXaHUs U
ycaaku

I'OCT 30416-96 pynrsl. JlabopaTopHsle uctbiTanus. OOLIHE TTOJI0KEHUS

3 ONIPEAEJIEHUSA

B HacTosmeM craHaapTe IPUMEHSIOT CIICAYIONIHE TEPMUHBI.

JddexTHBHOE HANIPSIKEHHME - HANIPSDKEHUE, NEHCTBYIOLIEE B CKeJleTe IPYyHTa, ONpeAessieMoe Kak
Pa3HOCTH MEXK/Y MOJTHBIM HAMIPSHKCHUEM B 00paslie IPYHTA U IaBJICHUEM B TOPOBOH KUIKOCTH.

KoyppummenT ¢GuabTpanmonHoii €y W BTOPUYHONH Cq KOHCOJNWAANMH - IIOKA3aTelH,
XapaKTEPU3YIOIINE CKOPOCTh JNeOopMallii TPYHTA MPH HOCTOSHHOM JABJICHHH 32 CYCT (DUIIbTPAINH

BOJIbI (Cy) M MON3YYeCTH IPYHTA Cq

IMon3yyecTs - paspuTHe neopManuii rpyHTa BO BPEMEHH IIPH HEM3MEHHOM HAIPsDKCHUH.

Cragus He3aTyxamulell moja3ydecTH - mporecc AehOpMHPOBAHUS TPYHTa C IOCTOSIHHOM WM
YBEJIMYMBAIOLIEHCS CKOPOCTHIO IPU HEM3MEHHOM HaIlpsHKEHHH.

OcrayibHbIe TEPMHHBI, UCTIONIb3YeMbIE B HacTosIeM crannapte, npuseaeHs! B OCT 30416.

4 OBIIUE MOJIOKEHUSA

4.1 Hacrosmmidi CTaHZAPT YCTAHABIWBACT CIICAYIONIME METONbI JIA0OPATOPHOTO OIPEACTCHHS
XapaKTEePUCTUK MPOYHOCTH U J1e(HOPMHUPYEMOCTH IPYHTOB:

- OJIHOILUIOCKOCTHOT'O Cpe3a, OJHOOCHOTO CIKATHsI, TPEXOCHOTO CHKATHsI, KOMIIPECCHOHHOTO CHKATHS -
JUISL HEMEP3JIbIX TPYHTOB;

- HUCMBITAaHHE NIAPUKOBBIM [ITAMIIOM, OJHOIUIOCKOCTHOTO Cpe3a IO MOBEPXHOCTH CMEp3aHusi,
OJTHOOCHOTO CYKaTHsl, KOMIIPECCHOHHOT'O CYKATHSI - [Isl MEP3JIbIX TPYHTOB.

ITpumeuanue - Ilo crennaabHOMY 3aaHHUIO MOTYT NIPUMEHSTHCS JPYrHe METObI HCIBITAHUN U KOHCTPYKIUH
npubOpoB, 00eCIeYnBaOMINE MOAEIUPOBAHNE MPOLIECCA HATPYKEHNUS TPYHTA.

4.2 O6mmue TpeOOBaHUS K JIAOOPATOPHBIM HCIBITAHWSAM TIPYHTOB, O0OPYIOBAaHHIO M IPHOOpaM,
1a00PATOPHBIM MTOMENICHUSM, CIIOCOOBI U3TOTOBJICHUST 00pa3IoB sl HCIbITaHui mpuBeaeHsl B [OCT
30416.

4.3 JInsi UCTIBITHIBAEMBIX T'PYHTOB [OJDKHBI OBITH OIpENesieHbl (PU3NYECKHE XaPAKTEPUCTUKH IO
I'OCT 5180: BiaxHOCTh (CyMMapHas BIaXHOCTb JUIS MEP3JIBIX TPYHTOB), IUIOTHOCTb, INIOTHOCTH
YacTHUI], BIAXKHOCTH TPAaHUI] TEKy4eCTH M pPACKaTHIBaHWSA, TPAHYJIOMETPHUYECKHH COCTAaB IECKOB, a B
HCOOXOMUMBIX CiTydasx M TAMHUCTBIX TpyHTOB mo I'OCT 12536, a Taxke BBIYHMCICHBI IUIOTHOCTH
CyXOro TpyHTa, KO3 HUIMEHT MOPUCTOCTH, CTETICHb BIAXHOCTH (CTEIEHb 3aMONHCHHS 00BheMa Mop
JBJIOM W He3aMmep3Iiedl BOMOMH), YHUCIO TUIACTHYHOCTH W TIOKa3aTelb TEKy4eCTH (s HeMep3JbIX
IPYHTOB).

JomomauTenbHO HEOOXOAWMBIE XapaKTEPHCTUKH TPYHTOB NPHUBOIATCA B OTHACIBHBIX METOIax
WCIIBITAaHU.

4.4 B nporuiecce UCIBITAHNI TPYHTOB BEAYT KYPHAIHI 110 (popMaM, MPUBEICHHBIM B IPUIOKEHUH A.

5 METO/bI ONIPEJEJIEH UL XAPAKTEPUCTHUK MNPOYHOCTHU n
JE®OPMHUPYEMOCTH HEMEP3JIBIX T PYHTOB



5.1 MeToa 0IHOMIOCKOCTHOTO Cpe3a

5.1.1CymHocTh MeTOAa

5.1.1.1 VcnpiTanue TPyHTAa METOAOM OJHOIIOCKOCTHOTO Cpe3a MPOBOIIT IS OMpEleICHUs
CIICYIOMINX XapaKTEPUCTHK MPOYHOCTH: COMPOTHBIICHHE TPYHTA cpe3y [; yriia BHYTPEHHETO TPCHUS

2 yIETBHOTO cuerieHuss C s MeckoB (KpoMe IpaBeNUCThIX M KPYIHBIX), [JIMHUCTBIX M OPraHo-
MHHEPAIBHBIX TPYHTOB.

5.1.1.2 OTn XapaKTEepUCTUKH ONPEACISIOT 10 pe3yjibTaraM HCIbITaHMKA 00pasloB IpyHTa B
OJTHOTJIOCKOCTHBIX CPE3HBIX NMPHOOpax ¢ (PUKCHPOBAHHOW IUIOCKOCTBIO Cpe3a IyTeM CABUTa OJHOM
yacTh oOpasla OTHOCHTEJIBHO JPYrod €ro 4YacTh KacaTelbHOW HArpy3kod IIpH OJHOBPEMEHHOM
Harpy>eHun o0pasiia Harpy3Koi, HOpMaJIbHOH K IFIOCKOCTH cpe3a.

Jns TAMHUCTBIX T'PYHTOB IO CHELHAIbHOMY 3aJaHUI0 MOXKET OBITh IPOBEAEH IOBTOPHBIA cpes
o0pasia no GUKCUPOBAHHOM INIOCKOCTH - Cpe3 "TUIAILKA I10 TuIamke”.

HpI/IMe‘{aHHe - He JOITYCKA€TCA UCIBITBIBATH I'PYHTHI, BHIAABIIMBAEMBIC B IIPOIECCE UCIIBITAHUSA B 3a30p MEKIY
HOZ[BH)KHOﬁ n HeHOZ[BH)KHOﬁ HacTsaAMHU cpe3H0171 KOpO6KI/I.

5.1.1.3 ConporuBineHue TpyHTa Cpe3y OINpPENeNsoT Kak MpeAeNbHOe CpegHee KacaTelbHOe
HarpsbKeHue, IpH KOTOPOM oOpasel] rpyHTa cpe3aercsi o (pUKCUPOBAHHOW IFIOCKOCTH NPH 3alaHHOM

HOpPMaJIbHOM HampsokeHnn. Jlns onpenenenus C u HEOOXOIMMO TMPOBECTH HE MEHEEe TpeX
UCTIBITAHUN MIPU PA3ITUYHBIX 3HAYCHUSIX HOPMAJIHHOTO HAIPSKCHUS.

5.1.1.4VcuipITanus IPOBOJSAT IO CICIYIOUIMM CXEMaM:

- KOHCOJIUIUPOBAHHO-PEHUPOBAHHOE UCIIBITAHUE - JUIS [IECKOB M TIMHUCTBIX TPYHTOB HE3aBHCUMO
OT UX CTCIICHH BIAXXHOCTH B CTAOMIM3HUPOBAHHOM COCTOSIHUM;

- HEKOHCOIUIUPOBAHHO-HCAPCHUPOBAHHOC HCIBITAHUEC - JUIS BOJOHACBHINICHHBIX TJIHHUCTBIX H
OpPraHO-MUHEPAIBHBIX TPYHTOB B HECTAOWIM3UPOBAHHOM COCTOSHUM M TIPOCAJOYHBIX TPYHTOB,
MPUBCACHHBIX B BOJIOHACHIIIICHHOE COCTOSIHUE 3aMaylBaHUECM O€3 MPIJIOKCHUS HATPY3KH.

5.1.1.5 Ins ucnpiTaHUH KCTIONB3YIOT 00paslbl TPYHTA HEHAPYIICHHOTO CJIOXCHHUS C MPHUPOIHOM
BJIXXHOCTBIO WJIM B BOJOHACHIIICHHOM COCTOSHHHM, WIA O0pasibsl HAPYIICHHOTO CIOXCHUS C
3aJJaHHBIMM 3HAYCHUSMH IUIOTHOCTH WM BJIAXHOCTH (B T.4. TMPH IOJHOM BOJOHACHIIICHHH), WU
00pa3ibl, 0TOOpaHHBIC U3 YINIOTHCHHOTO MACCHBA, ISl HICKYCCTBCHHO YIZIOTHCHHBIX IPYHTOB.

IIpu 3TOM 00pasibl MPOCATOYHBIX TPYHTOB HCIBITHIBAIOT B BOJOHACHIIICHHOM COCTOSIHUH, a
HAOYXarOIUX - MPY TPUPOTHON BIAXKHOCTH.

HpI/IMe‘{aHHe -B HeO6XOIII/IMLIX CIy4dasx CONPOTHUBIICHHUC CPE3y MOXKCT OIPCACIATHCA. I IMPOCATOYHOTO
T'pyHTa IIpu HpHpOIIHOﬁ BJIa’)KHOCTHU WJIM IIPH BJIAX)KHOCTHU Ha I'paHULIC paCKaTbIBaHUsA, €CJIU OCICAHAS TPEBLINIACT
IIPUPOJHYIO; IJIsl 3aCOJICHHOIO - Ha 06pasuax OpEeABAPUTEIILHO BBIMICJIOYEHHOTO I'PpYHTaA IOCJIC CTa6I/UII/I3aL[I/II/I
Cy(i)(i)O?)I/IOHHOﬁ OCaJKy MpH 3aJaHHOM HOPMaJIbHOM JABJICHUH, JJIS Ha6yxa}0nmx TPYHTOB - B YCJIOBUSAX ITOJHOT'O
BOJOHACBIIICHUA II0CJIE CTa6I/IJII/I?>aHI/II/I CB06OZ[HOFO Ha6yXaHI/I$I i Ha6yXaHI/I$[ (yl'UIOTHeHI/ISI) npya 3aJaHHOM
HOPMAJIbLHOM JABJICHHM, HJi1 HACBIIHBIX TPYHTOB - IPH HX MaKCPIMaIIbHOﬁ, Tpe6yeM0171 nin Z[OCTPIFaeMOﬁ
IJIOTHOCTH.

5.1.1.6006pa31p! 10KHBL UMETh (HOPMY LIIJIMHApA qruamMeTpoM He MeHee 70 MM U BbicoTOl OT 1/2
1o 1/3 nuamertpa.

Ipumeyanne - st OJHOPOJHBIX TJIMHUCTHIX IPYHTOB (6€3 BKIIFOYCHHMIT) IOIYCKAaeTCsl MPU HCHBITAHUAX B
TIOJIEBBIX JIAOOPATOPUSIX YMEHBIIATE JUaMeTp oOpasna 10 56 MM.

5.1.2060pynoBanue u npudopsl

5.1.2.1B cocraB yCTaHOBKHM JJIsl CIBITAHUSI TPYHTA METOAOM OJHOIUIOCKOCTHOTO Cpe3a IOJIKHBI
BXOJIUTB!

- cpe3Hasi KopoOKa, cocTosiIasi U3 MOABIKHOW M HENOABIKHOW YacTed M BKIIouaromas pabouee
KOJIBIIO C BHYTPEHHUMH pazMepamu 110 5.1.1.6 KecTKUX CIUIONIHOTO ¥ ep(hOpPUPOBAHHOTO IITAMIIOB,;

- MEXaHU3M JUIsl BEPTUKAILHOTO HAarpy»XeHust oopasia;

- MEXaHM3M CO3/IaHMs KacaTeJIbHOW Harpy3Ky;

- YCTpOWCTBa JUIs M3MepeHus aedopmaruii oopasia 1 NpUKIIaIbIBAEMOM Harpy3KH.

HpI/IMe‘{aHHe - I[IISI UCIIbITAHUA 06pasua NECUaHbIX TI'PYHTOB IIPUMEHAIOT CPE3HYIO K0p06Ky C HIKHEH
HOZ[BH)KHOﬁ HacCTbIO.



5.1.2.2 KoHCTpyKIMsI Cpe3HOro mpubopa JIOJDKHAa oOecHeyrBaTh MEPBOHAYAILHOE BEPTHUKAIBHOE
JaBiieHue Ha oOpasel] (0T Beca LITaMIa U U3MEPUTENBHBIX PHOOPOB Ha Hem) He Gonee 0,025MITa.

5.1.2.3[1pu TapupoBKe cpe3HOil KOPOOKH B COOTBETCTBUH C NACHOPTOM Ha NPUOOP YCTAHABIHMBAIOT
MONPABKH Ha MPEOJI0JICHUE TPEHUsI OABMKHON YacTH CPEe3HON KOPOOKH.

5.1.2.4 Tlpu HEoOXOAMMOCTH NPEABAPUTENHLHOTO YIUIOTHEHHS o00paslia MOTYT IPHMEHSATHCS
YIUIOTHUTEJM, TO3BOJISIONIME IPOM3BOANTH YIUIOTHEHHE IIPH 3a/laHHOM JIABJICHUM W COXPAaHEHUH
NPUPOTHOM WK 337]aHHO BIIaYKHOCTH, @ TAKXKE B YCIOBHUSX ITOJHOTO BOJIOHACKILIICHUS.

B cocTaB yrioTHUTENS! JOJKHBI BXOJUTH CJIEIYIONINE OCHOBHBIC Y3JIbI:

- QUIMHAPHYEcKas 000#iMa, B KOTOPYIO OMeIaeTcs pabouee KOoJIbIo ¢ 00pasom;

- )eCTKHH nep(OpUpOBAHHBIN LITAMII;

- MEXaHU3M JUIsl BEPTUKAILHOTO HAarpy»XeHust o0pasia;

- BaHHA JUIsl BOJOHACHIIICHUS 00pa3La,;

- THAPOU30JIMPYIOLIHE 3JIEMEHTHI;

- YCTPOWCTBO VISl U3BMEPEHHMS BEPTUKAIBHBIX JedopMmannii oOpasia.

5.1.3IToAroroBKa K UCILITAHUIO

5.1.3.106pa3ew rpyHTa U3roTaBIMBAIOT C y4eToM TpeboBanuii 5.1.1.51 5.1.1.6.

5.1.3.2 UzroroBieHHblii 00pasel] B3BEIIMBAIOT M B 3aBHCHMOCTH OT CXEMBI HCIIBITAHHS M BHIA
IpyHTa IPUCTYNAIOT WK K €ro MPeABApUTEIbHOMY YIUIOTHEHHIO, HJIM Cpa3y K MCIBITAaHHUIO Ha Cpes3.

5.1.3.3 IlpenBapurensHoe YIUIOTHEHHE oOpasia MNpH  KOHCOJHIMPOBAHHO-IPEHHUPOBAHHOM
HCIIBITAaHHUH ITPOBOASAT HEMOCPEJICTBEHHO B paboueM KOJIbIIE CPE3HOTO NpUOOpa WK B YIUIOTHHUTEIIE.

5.1.3.41lpu npenBapuTeIbHOM YIUIOTHEHHH B YIUIOTHHTENE pabouee KOJNbLO C MOATOTOBICHHBIM
0o0pasloM TpyHTa CJEAyeT IOMECTUTh B O0OIMY YIUIOTHHTENS, a 3areM COOpaHHYI 000iMy
YCTAHOBHUTH B BaHHY YIUIOTHHUTENs HA nepOpHPOBaHHBIN BKIAABIII (IPEIBAPUTEIBHO TOPIBI 00Opasia
HEO0XOMMO MOKPBITh BIAKHBIM OyMakHbIM (GUnbTpoM). Jlagee HEOOXOAUMO YCTAaHOBUTH Ha 0Opasell
nep(OpUPOBaHHBIN ILITaMII, IPOU3BECTH PETYINPOBKY MEXaHM3Ma Harpy3KH, YCTAHOBHUTH IPUOOPHI 11
HU3MEPEHHUs BEPTUKAIBHBIX JeopManuii rpyHTa U 3alKcaTh UX HadaJlbHbIEC TIOKa3aHusl.

5.1.3.5 Ins ucnelTannii 00pa3noB IpyHTa B YCJIOBHUSIX IOJHOTO BOJOHACHIIECHHS HEOOXOAMMO
MIPeABAPUTEIHHO 3aMOYHUTH 00Pa3Libl, 3aII0JHUB BaHHY YIUIOTHHUTEIS BOJIOM.

HpI/I UCIBbITAHUW TPOCAAOYHBIX TPYHTOB, HMCIOHIUX TMPHUPOJAHYIO BJIA)KHOCTH MCHBIIC Wp:

HEOOXO0IMMO JIOYBJIAXKHUTH 00Pa3LIbl JIO BIAXKHOCTH, paBHOH P
O6paszuam HaOyXaloIUX IPYHTOB, NpEIHa3HAYEHHBIM JUIS ONPEACICHHs CONPOTHBIECHHS CPe3y B
YCJIOBHSX TIOJIHOI'O BOJOHACHILIEHHS IIOcie crabwimsanuu nedopManuii HaOyXxaHHs IIPU 33JaHHOM

HOpMaJIbHOM HaBJICHHUU p’ H€06X0,HI/IMO nepeaaTb 40 Ha4ajla 3aMadrMBaHus JaBJICHUC
BpeMs{ HaChIIICHUA 06p33HOB BOZ[Oﬁ JOJIKHO OBITH HE MEHEE 3Ha‘-IeHPII>i, YKa3aHHBbIX B Ta6m/1ue 5.1

Tabiuma 5.1
Bpems Haceiienus Bpems Bpewms ycnoBHOM
00pa3LoB BOJOH, HE | BBIICP)KUBAHUS cTabHIM3aMn
I'pynTsI MeHee CTyneHeH, He | nedopmanuii coxaTus Ha
MeHee KOHEYHOH CTYICHH, HE
MeHee
ITecku 10mun 5 MuH 20munH
['muaucTeie (HEMPOCAmOYHBIE H
HeHabyxaromue):
-cymnecu 3u 24
-cyrmunkn ¢ |p <12 6u 6u
-cyrmuanku ¢ | p 212 124 30 Mun 124
-rmunbi ¢ | p <22 124 124
-rmambi ¢ | 5 222 36u 124
IIpocanounsie Kak ju1s1 Henpoca1ouHbIX 30 Mun 34
Habyxaromue Ho TOCTYDKEHUS 30 mun Kak ms HeHaOyxaromux
YCJIOBHOM cTaOuin3anuu
nedopmannyn HaOyxaHus
-0,1Mmm 3a 244




5.1.3.6IIpu mpoBeaeHNH UCTIBITAHUI Ha MOBTOPHBIN Cpe3 o0pa3sel rpyHTa pa3pe3aroT Ha JBe YacTH
OCTPBIM HOXXOM WJIM JIECKOH MO IUIOCKOCTH IEpPBOIO Cpe3a, TLIATENIbHO 3apaBHHUBAIOT TOPLIEBHIE
MOBEPXHOCTH 00EHX IOJIOBHH, COSIUHSIOT UX MEX.IY CO00# M MOMEIaT B padoyee KOJIbLO CPE3HOTO
npudopa.
5.1.411poBeneHne KOHCOIUANPOBAHHO-IPEHUPOBAHHOTO HCTIBITAHHS
5.1.4.1 TlpenBapurensHoe YIUIOTHEHHE o00paslia, 3a MCKIIOYEHHEM 00pasloB IPOCaIOYHBIX
TPYHTOB, MCHBITHIBAEMbIX B BOJOHACBHIIIEHHOM COCTOSIHHH, NMPOM3BOAAT NPH HOPMAIBHBIX JaBICHHUIX
P, nipu koTOpHIX OMpesensIOT conpoTuBIenHne cpesy !+ HopManbHbIe MaBIeHHS MepeaoT Ha oGpaserr

rpyHTa CTymeHsMH P

A
3uauyenus P u P npusenens B Tabnuue 5.2.

Tabiuma 5.2
B meranackaimsax

Hopmaibroe CryneHu AaBieHus
I'pyHTBI JIABJICHUE NIPU
npeBApUTETHHOM
YIUIOTHEHUH
Iecku cpenneit kpynuocty wiothste;, s ¢ 1| < 0(0,150,3;0,5 01
Ilecku cpenneit kpymHocTH W cpeaneit iotHocty;|0,1; 0,2; 0,3 0,05

IICCKNU MCJIKHUC IINIOTHBIC U cpe,uHei/i IJIOTHOCTH,; CyIIeCHU

< <
u cyrmuaku ¢ || £0,5; rmnei ¢ 0 I =0,5

Ilecku cpemueii kpymHocTd u Menkue peixibie; mecku|0,1; 0,15; 0,2 0,02500 P=0,1
MBIJICBATHIC HE3aBUCHMMO OT IUIOTHOCTH; CYIIECH, u naiee 0,05

cyrmuBky urmEei ¢ || >0,5

HpI/IMe‘IaHI/Ie - HOpMaJ’ILHOG JaBJICHUC p npu npeaBapyUTCIbHOM  YIINIOTHCHHUU 06pa3HOB
mpoCago4YHOT0 I'pyHTA, HUCIBITbIBACMbBIX B BOAOHACBLIIICHHOM COCTOSAHHHU, HOJIKHO COCTaBJIATH 0,3

MIla 1 Bo3pacTarh CTyNEHsIMU Ap = 0,05MITa.

IIpumeuanus
1 B oTzenbHBIX ciIydasx, MPeXyCMOTPEHHBIX IPOTPaMMON HCIIBITAHUH, MOTYT Ha3HAdYaThCsl Oojee BBHICOKHE
HOPMAJIBHBIE JJAaBJIEHHS T10 CPAaBHEHHMIO C IIPUBEICHHBIMH B Ta0HIe 5.2.

2 Ecimu Opu 3aJaHHbIX HOPMAJIbHBIX HABJICHUAX 3aBUCHUMOCTH r= f(a) Ha Ha4aJIbHOM YYacCTKE HUMCECT

CYIECTBEHHO HEIMHEHHBIM XapakTep, 3HAuCHUS P JIOJDKHBI OBITH M3MEHEHBI TakK, 4TOOBI COOIIOganIach
JIMHEWHOCTDb yKa3aHHOM 3aBUCHUMOCTH.

5.1.4.2 Koknayro cTynieHb AaBICHUS MPH [IPEABAPUTECIHLHOM YILIOTHCHHUH BBIICP)KHBAIOT B TCUCHUE
BpEMEHH, YKa3aHHOTO B Tabmuie 5.1,a KOHEYHYIO CTYINEHb - 10 JOCTHKEHHUS YCIOBHOW CTaOMIIN3alin
nedopManuii cxaTust oopasma rpyHTa.

3a xputepuil yciaoBHOW craOwnm3anum nedhopMamuyd TNPUHUMAIOT €€ TpHUpalieHue, He
npesbimaromee 0,01Mm 3a Bpems, ykazanHoe B Tabmume 5.1.

5.1.4.3B mporiecce MpeaBapUTEILHOTO YIUIOTHEHUS OOpasIoB IPyHTA, a MPH WX HCIBITAHUIX B
BOJIOHACBILIICHHOM COCTOSIHMM M B IIEPHUOJ| 3aMavMBaHUS PETHCTPUPYIOT B JKypHaJe HCIBITAHUIMA
BepTHKaJbHBbIE Jedopmannu 00pa3ioB. B KoHIE KaxIOH CTYHNEHH HArpyKEeHUs 3alHChIBAIOT
MOKa3aHUsl TMPUOOPOB JJIs HW3MEpeHHs jAedopMaluii, a Ha TOCIHeAHEH CTYNeHH TaK, YTOOBI
3a(UKCUPOBATH HACTYIUICHUE YCIOBHOW CTAOMIU3AIUH ehOpMaIiU CKaThsl oOpasia rpyHTa.

IIpu 3amaunmBaHuu oOpaslia TpyHTa BepTUKaJIbHBIE JehopManuu cienyeT (GUKCHpoOBaTH IO
OKOHYaHMHM 3aMayuBaHus, a /s HAOyXaloIuX TPYHTOB (UKCHPYIOT HACTYIUICHHE YCIOBHOM
crabmwim3aimu aedopmanuu Habyxanus (tabnuma 5.1).

5.1.4.4Tlocne mpenBapuUTEILHOTO YIUIOTHEHUS, €CITM OHO MPOBOAMJIOCH B YIDIOTHHUTENE, CICIyeT
OBICTPO pa3rpy3uTh OOpa3ell U MepeHecTH pabodee KOJBI0 C 00pasloM B Cpe3Hylo KopoOky. [lamee
3aKpeIuIIOT pabodee KONBIIO B CPE3HOH KOPOOKE, YCTaHABIMBAIOT IMep(OPHUPOBAHHBIN IITaMII,
MIPOM3BO/ISAT PETYIMPOBKY MEXaHW3Ma HATrPy3KH, ycraHaBiuBaoT 3a30p 0,5-1MM Mex1y NOABMIKHON U



HETIOJBIDKHOM YacTsIMM CPE3HOW KOpOOKH, YCTaHABIMBAIOT W3MEPHUTEIBHYIO anmaparypy s
perucrpanyun BepTUKAIBHBIX AeopMaliuii 00pasna 1 3alMChIBalOT €€ HaYaJbHOE II0Ka3aHue B )KypHaIIe
UCIIBITAHUS.

B ciydae npeaBapuTeIbHOrO YIUIOTHEHUS] 00PA3LOB I'PYHTa B YCIOBHUSX MOJHOTO BOJIOHACHIIICHUS
nepeJ pasrpy3koi oopasua yAausoT BOLY U3 BaHHBI YIUIOTHUTEIIS.

5.1.4.5 K oOpazern rpyHTa nepeiaoT TO K€ HOPMajbHOE JaBJeHHUE, IPH KOTOPOM IIPOHCXOJIUIO
Ipe/BapUTEIbHOE YIUIOTHEHHE TPyHTa, 3a HCKIIOYEHHEeM 00pasloB IMpOCaJ0YHOrO TPYHTa,
UCIIBITHIBAEMBIX B BOJIOHACBIIIEHHOM COCTOSHMH. B 3TOM cilydae HOpMajbHOE NaBJICHHE NPU Cpese
nomxHo cocrasiaTh 0,1; 0,2; 0,3V I1a.

VcnbiTanue Ha MOBTOPHBIH Cpe3 BBIIOJHSIOT PU TOM )K€ HOPMAaJIBHOM JAABJIECHHH, P KOTOPOM
OBLT OCYILIECTBIICH MIEPBBIH Cpe3.

HopmanbHylo Harpy3Kky ciieyeT nepeiaTb Ha oOpasell B OAHY CTYIEHb U BBIIAEPKATh €€ HE MEHeEe:

- 5 MUH - U1 IECKOB;

- 15muH - i cynecei;

- 30MuH - U1 CYTITUHKOB U TJINH;

- 10 MuH - py MOBTOPHOM Cpe3e.

5.1.4.6I1ocne nepenaun Ha oOpaser] rpyHTa HOPMAJILHOM Harpy3KH NPUBOIAT B pabodee COCTOSIHIE
MEXaHU3M CO3JIaHUs KacaTelIbHOM Harpy3Ku U YCTPOWCTBO ISl M3MepeHus aedopMaluii cpe3a rpyHTa
Y 3aITCHIBAIOT €r0 Ha4yaJbHOE MTOKa3aHHe.

[Ipn mnepemaue KacaTelabHOW HArpy3KH CTYNEHSIMH WX 3HAa4€HHs JIOJDKHBI COCTaBIATH 5% oT
3HA4YEHMs] HOPMAJBHOW Harpys3KH, IpU KOTOPOW MPOM3BOAAT cpe3. Ha Kaxmol CTyrneHHM Harpy>KeHus
3aIMChIBAIOT TI0Ka3aHUs NPHOOPOB sl M3MepeHHs aedopMmanuii cpeza depe3 Kakable 2 MHH,
yMeHbIIass MHTEpBAT MEXIy H3MepeHusiMH 10 1 MHH B mepuoj 3aTyxaHus aedopManuu 10 ee
YCJIOBHOM CTaOMIN3aIuy.

3a kpuTepuil ycIoBHOW crabuinu3anuy 1eopManuy cpe3a MPUHUMAIOT CKOPOCTh AehopMaruu, He
npessinraortyo 0,01Mm/muH.

5.1.4.7 Tlpu HempepbIBHO BO3pacTarollell KacaTeJIbHOM Harpy3ke CKOpOCTh cpe3a JIOJDKHA OBbITh
MIOCTOSTHHOW M COOTBETCTBOBAThH yKa3aHHOW B Tabimue 5.3. [ledpopmaryn cpe3a GpUKCHPYIOT HE peske
4yeM yepe3 2 MUH.

Tabiuma 5.3
I'pyHTHI CkopocTh cpe3a, MM/MHH
[ecku 0,5
Cymecn <0,1
CyrnuHku <0,05
Cmamsi ¢ |y <30% 0,02
Tmansi ¢ | p >30% 0,01

5.1.4.8UcnpiTanue ciaeayer CYMTaTh 3aKOHYCHHBIM, €CIIM MPU MPUIIOKESHUH OYEPEIHOU CTYICHH
KacaTebHOM HATPY3KH MPOUCXOIANUT MTHOBCHHBIN cpe3 (CPBIB) OMHOM 4acTH 06pasia Mo OTHOIICHHIO K
JIpyroi miy o0mias qedopMaltus cpesza MpeBBICUT 5 MM.

IIpu npoBeseHnn cpesa ¢ MOCTOSTHHOM CKOPOCTBIO 32 OKOHYAHWE UCIBITAHUN MTPUHUMAIOT MOMEHT,
KOTJa cpe3aromas Harpy3ka JOCTHTHET MAaKCHMAaJIbHOTO 3HA4YCHHWsS, IOCIe 4Yero Halmogaercs
HEKOTOPOE €€ CHIDKEHHE WM YCTaHOBJICHHE MOCTOSHHOTO 3HAYCHWS, WM o0mas aedopmarust cpesa
MIPEBBICUT 5 MM.

5.1.4.9T1oce OKOHYAHUS WCIBITAHWS CICIYET pasrpy3WTh 0Opasell, W3BiIcYb padouee KOJBIO C
o6pasom u3 mprudopa u 0TOOPaTh MPOOHI AJIs OTIPEACTICHHS BIAXKHOCTH U3 30HBI Cpe3a o0pasiia.

5.1.4.10B nporiecce UCTIBITaHUS BEAYT XKypHaI, (opMa KOTOPOTro MPUBEACHA B IPUIOKECHHH A.

5.1.5IIpoBenenne HEKOHCOIUANPOBAHHO-HEIPECHUPOBAHHOTO UCTIBITAHHS

5.1.5.1Pabouee koibIlo ¢ 00pa3oM IpyHTa MOMEIIAIOT B CPE3HYI0 KOPOOKY M 3aKpPEIUISIOT B HEH.
Jamee ycTaHaBIMBAIOT CIUIOIIHOW INTAMII, MPOM3BOIAT pETYIMPOBKY MEXaHHW3Ma Harpy3KH,



ycranaBiuBaoT 3a30p 0,5-1 MM MexIy NMOABMIKHON M HEMOJABMXKHOM YacTsMH Cpe3HOHW KOpoOKH,
YCTaHABJIMBAIOT MPUOOPHI AJIsl N3MepeHus JedopManny cpe3a 1 3aluchiBal0T HaYalbHbIE TOKAa3aHHS.
5.1.5.2 H o6pasen rpyHTa NepeialoT cpasy B OIHY CTyIEeHb HOpMaibHOE naBieHue P» mpu

KOTOpPOM OyJIIeT MPOU3BOAUTECS Cpe3 00pasia. 3HauSHHS p MIPUHUMAIOT 10 Tadmie 5.4.
Ecmu mpu maenenwsx 0,125 u 0,15 MIla mpoMCXOIUT BBIIABIMBAHME TPYHTa B 3a30D MEKIY
MOBYKHOW M HETOABIDKHOM JacTSIMHU CPE3HOU KOPOOKH, HeoOXxoanmo nx yMmeHbIuTh Ha 0,025MI]a.

Tabmuma 5.4
I'pynTBI HopmanbHoe naBneHue
P, MIIa
F JIMHUCTBIC nu OpFaHO-MI/IHepaHLHLIG T pYHTLI C
IIOKA3aTCJIEM TeKy‘-IeCTI/I:
I <0,5 0,1; 0,15; 0,2
0,551, <1,0 0,05; 0,1; 0,15
I|_ =10 0,025; 0,075; 0,125

5.1.5.3 Cpazy mocne mnepeqays HOPMalbHOW HArpy3kd HPUBOAAT B JCHCTBHE MEXAaHU3M JUIA
CO3JJaHUsI KacaTelIbHOM Harpy3kd W INPOM3BOAAT cpe3 oOpas3ua rpyHTa He Oosiee 4eM 3a 2 MHH C
MOMEHTA ITPUJIOKEHUS] HOPMAJIBHOW HArpy3KH.

[Ipn mepenade kacaTeNbHOM Harpy3KH CTYNEHSMH WX 3HAa4YeHWs He JOJDKHBI npesbimath 10%
3HAYCHUS HOPMAJbHOTO [aBJeHHs, MpU KoTopoMm mpomsomutcs cpe3 (5.1.5.2), u mpunoxeHue
CTyIEHEH JOJDKHO ciieioBaTh yepe3 kaxsie 10-15c.

[Ipu nepenade HenpepbIBHO BO3pacTaroliel KacaTeIbHONH HArpy3Kd CKOPOCTH Cpe3a NPUHUMAIOT B
uHTEepBaie 2-3 MM/MHH Tak, 4TOOBI Cpe3 MPOXOINI B TCUYCHHE YKa3aHHOTO BPEMEHH.

5.1.5.4MoMeHT OKOHYaHHUS MCIIBITAHUS YCTAHABIMBAIOT B COOTBETCTBHU C yKazanusimu 5.1.4.8.I1o
OKOHYaHUH HCHBITAHUS CIeayeT 3a(UKCHpOBaTh MaKCHMAJIBHYIO KacaTeJbHYI0 Harpy3ky B IIpolecce
UCIIBITaHUS U MIPOM3BECTH OTIepalyy, npexycMoTpernsie 5.1.4.9.

5.1.5.5B npouecce ucnbITaHus BeLyT KypHal, (hopMa KOTOPOTO IIPUBE/ICHA B TPUIIOKEHUH A.

5.1.6006paboTka pe3ynbTaToB

5.1.6.11o u3MepeHHBIM B TIPOLECcCe UCIBITAHHS 3HAUCHHUIM KacaTeJIbHOW N HOPMaJIbHOM Harpys3ok

BBIYHCIISIIOT KacaTeJIbHbIe M HOPMaJIbHbIE HANPsDKEHUs [ U 95 Mlla, no ¢dopmynam*:

* 3nech u ganee 1 kH/em 2= 10MTIa.

_Q. (5.1)

. (5.2)

rae Q u F - coorBercrBenHo KacaTenbpHas U HOpMaJibHasA CHUJIbI K IJIOCKOCTHU CPE3a, KH,

2
- [Iomaab cpesa, CM

Omnpeneneane ! Heo6XOMMMO MPOBOAUTH HE MEHEE YeM HPH TPEX PA3IMUHBIX 3HAUCHUIX p-

M3 KakI0TO 3HAUEHHs | BBIUMTAIOT TIOMPABKY 3a CUET TPEHHs B MPHOOPE 10 3apaHee MOCTPOSHHOH
TapupoOBOYHOW KpwBOW. I[Ipm Qukcanmum Xoma WCHBITAHUH aBTOMATHYSCKUMH TpuOOpamMu B
MOJY4YEHHYIO IHarpaMMy cpes3a TakKe BHOCAT IOTPABKY 3a CUET TPEHHUS B pHOope.

Ilo HU3MEPCHHBIM B MPOLECCE UCIIbITAHUA 3HAYCHUAM Zle(l)OpMaIII/Iﬁ cpesa A I’ COOTBETCTBYIOLINM

Al =

Pa3IUYHBIM HATPSKSHUSIM L CTPOSIT TpadyK 3aBHCUMOCTH F(7) (cm. mpunoxenwe B).

3a COmpOTHWBICHHE TPYHTa Cpe3y NPHUHUMAIOT MaKCHMAaJIbHOE 3HAYCHHE L MOJy4eHHOE TIO0
paguy A1 = Al

f (T) WM JuarpaMme Ccpes3a Ha OTPE3KE ' HE MPEBLIIANOIICM 5 MMm.



Eciun T Bo3pacTaeT MOHOTOHHO, TO 3a CONPOTHBIEHHE IPYHTA Cpe3y CieayeT NPUHUMATh | mpu
Al = 5MmMm.

5.1.6.2 Yroa BHYTPEHHETO TPEHHS ¢ W yAeNbHOE CIICTUICHHE c OTIPEJICIIAIOT KaK TMapaMeTphl
JIMHEHHOH 3aBUCHMOCTH

T=0tge +c, (5.3)

rae I u O onpenensior no popmynam (5.1), (5.2).
IIpu pOBeICHHH TOBTOPHBIX CPE30B 3aBUCHMOCTS (5.3)3aIHCHIBAIOT B BHIE

r=otgp+(d,, *+C) (5.4)

e ZW - YACJIBbHOC CLCIUICHUE, ONPCACTIACMOC 1O UCIIBITAHUIO HAa IMTOBTOPHBIN CPE3,

C .
C - vacTp OOILIETO YAETBHOTO CIUEIICHHS C 3a BriueTom ZW

5.1.6.3Yro1 BHYTPECHHETO TPEHHUS P u yAeTbHOE CIETUICHUE C, MITa, Beraucisor o thopmymnam:

:nZTiUiZ—ZTiZJZi ; 5.5)
n> (0))° - o)

c= ZT|ZJ|22‘ZU|ZT|ZU| , (5.6)
n2(0)" - ()

tgg

rae [i - OnbITHBIC 3HAYCHHS CONPOTHBIICHHS CPE3y, ONPE/ICICHHbIC PU PA3THUIHBIX 3HAUCHHSIX i
¥ OTHOCSIINECS K OJHOMY HHXCHEPHO-I€OIOIMUYECKOMY SIEMEHTY HIIM OTIEIbHOMY MOHOIUTY TPYHTA
(upu M= 3);

N _ ypcno nensrranmii.

ITpumeuanue - JIns oleHKH pazbpoca 3KCIEePUMEHTANBHBIX JaHHBIX U BBISBICHUS OMIMOOK HCIBITAaHUH mepen

BBIYHCIICHUEM tg¢ u C CTpOAT l"pa(i)I/IK 3aBUCUMOCTHU r= f (U) (CM. HNPUIIOKECHUE E)
5.2 MeTo 0AHOOCHOTO CoKATHS

5.2.1Cymmnocts MeTOa
5.2.1.1McnbITanne rpyHTa METOOM OJIHOOCHOTO CXKaTHS IIPOBOJIAT [UISl ONIPEAEIICHHS CIICIYIOIINX

XapaAKTCPUCTUK MNPOYHOCTU:. Mpeleiia NPOYHOCTH HAa OJHOOCHOE CXKATHE R JUIA TTOJIYCKAJIbHBIX W

BOJOHACHIIICHHBIX TJIMHUCTBIX TPYHTOB; CONPOTHUBIICHUS HCAPECHUPOBAHHOMY CIBULY Cu JJIsL
BOJOHACBICHHBIX INTMHUCTBIX 'PYHTOB.

5.21.2 Hpeaen MMPOYHOCTU HAa OAHOOCHOC CIXKATHUC OIPCACIAIOT KaK OTHOILICHHUEC l'IpP[J'IO)KeHHOﬁ K
06pa311y BepTHKaJ’ILHOﬁ Harpysku, npu KOTOpOﬁ MPpOUCXOAUT Pa3pPYIICHUEC 06pa311a, K 1uiomaign €ro
IMCPBOHAYAJIBHOTO MOMNEPEUYHOI'0 CCUCHUS.

IIpumeuanne - I[Ipemen mpouHocTH A 0Opasna BOJOHACHIIEHHOTO TPYHTA, MMEIOIIETO OTHOCHUTEIHHYIO
BEPTHUKAIIBHYIO Ae(OpPMALI0O B MOMEHT pa3pyIIeHUs €201, OTIPEMIENSAIOT C YIETOM yBEHMUYEHHs IUIOIAIN €ro
MOMEPETHOTO CEUEHHSI.

5.2.1.3/1ns1 ucnbITaHKH MCIIOB3YIOT 00Pa3Ibl TPYHTa HCHAPYIIICHHOTO CIOMKCHUS.

Jisi  moNMyCKaJbHBIX TPYHTOB BI&XHOCTh HCIHBITYEMOro o0pasiia J0JDKHA COOTBETCTBOBATH
OPUPOJHON  BI@XKHOCTH,  BO3AYIIHO-CYXOMY  WJIM  BOJIOHACBHIIICHHOMY  COCTOSIHHIO,  JUIS
BOJIOHACBIIICHHBIX TIMHUCTBIX TPYHTOB - IPUPOIHON BIaXKHOCTH.

5.2.1.4]1ns1 momycKanbHBIX TPYHTOB 00pasel Jo/DKeH uMeTh (hopMy tuHapa auamerpom ot 40 mo
100 MM u oTHOmEHHEM BBICOTBI K muamerpy oT 1.1 mo 2:1 wim (opMy MOPsIMOYTOIBHOTO
napajiejenuneaa ¢ TopueBbiMu rpadsmu pazmepamu oT 40x40 mo 10x100 MM u OTHOMmICHHEM



BBICOTHI K pa3Mepy pebpa Topuesbix rpaneii ot 1:1 no 2:1. Topuesble HOBEpXHOCTH 00pa3na JO0JKHBI
OBITH OTHUIM(OBAHEI.

Jnist TIMHUCTBIX TPYHTOB 00pasel] J0JDKeH UMeTh (popMy LIMIIMHAPA THaMeTpoM He MeHee 38 MM U
OTHOIIICHHEM BBICOTHI K tMametpy 2:1.

IIpumeuanus

1 TIpu COOTHOLICHHH BBICOTHI K AMaMeTpy (Wim pasmepy pebpa TopueBbix rpanei) 1:1 oGpasen ciemyer
H3TrOTaBJIMBATh BO3MOXHO GOJblIero auamerpa (WM ¢ BO3MOKHO OOJIBIINM pazMepoM pedpa TOpLEBO rpaHH).

2 OGpa3sel TPELIMHOBATOrO HMIIM BBIBETPEJIOTO IOIYCKaJIbHOTO TPYHTA JOJDKCH UMETh AUaMeTp (MM pasmep
pebpa TopueBoii rpanu) e Menee 60 M.

3 OO6paser HOIYCKaIbHOTO IPYHTA, UMEIOIINI CKBO3HBIC TPCIIMHBI, BUIUMbIC HEBOOPYKCHHBIM IJ1a30M, HE
JIOITCKAETCsl K UCIIBITAHHIO.

5.2.20060pynoBanue u npudopsl

B cocTaB ycTaHOBKM JUIsl HCIBITAHUS TPYHTA Ha OJTHOOCHOE CXKATHE JI0JDKHBI BXOINTD:

- MEXaHHM3M [UIsl BEPTUKAIBHOTO HArpy)XeHust obpasua (mpecc ¢ TUAPABIMYCCKUM MPUBOIOM - IS
MOJYCKAJIILHBIX TPYHTOB, Hpubop omuocioxHoro cxkatus MITI-10 wimm I1-12M - ans TIMHUCTBIX
IPYHTOB OO APYTrod MOAXOAAIINHN Mpece);

- YCTPOWCTBO ISl U3MEPEHHMS BEPTUKAIILHOM Aedopmariy obpasia.

HpI/IMe‘{aHHe - [ImuTer npecca JOJIKHBI OBITH OTIIOJIMPOBAHBI.

5.2.3IToaroroBka K UCILITAHUIO

5.2.3.106pa3zen rpyHTa U3roTaBIMBAIOT C y4eToM TpeboBanuii 5.2.1.3u 5.2.1.4.

Jns Bcex 00pa3LoB MOMUMO OIPEAETICHHsS HEOOXOAUMBIX (PM3MYECKUX XapaKTEPHCTHK JIOJDKHEI
OBITh OTMEYCHBI XapaKTEPHBIC OCOOCHHOCTH (CIOMCTOCTh, TPEIIHHOBATOCTh, HAIMYKE BKIIOYCHUH H
Ip.).

5.2.3.2 O06pasen; BOJOHACHINIEHHOTO IJIMHUCTOTO TPYHTA, W3TOTOBJICHHBIA METOMOM pEXYIIEro
KOJIbIIa, U3BJIEKAIOT U3 KOJIbLA C IIOMOILbIO BBITAIIKUBATEIIS.

5.2.3.3 O6pasen; rpyHTa MOMELIAIOT B LEHTPE OMOPHOW MIMTHI mpecca (WM CTojuKa mpudopa
OJJTHOOCHOT'O CXKAaTHs) U MPUBOMAAT B CONMMPUKOCHOBEHUE C HUM BEPXHIOKO IUIOIIAIKY Mpecca.

5.2.3.4 YcranaBnuBaoT npuOOphl AN M3MEPEHUS NPHUKIAJbIBAEMOTO YCHIMS M IepeMELIeHHs
Topua 00pasiia ¥ 3alMChIBAIOT UX HAYaJIbHBIE TOKa3aHMI.

5.2.4TIpoBeneHre CIIBITAHHS

5.2.4.1 Hrpyxenne ucneiTyeMoro ooOpasua TpyHTa HpPOM3BOJISAT paBHOMEpHO, 0e3 yaapos,
YBEIMYMBasl HAarpy3Ky HENPEpPBIBHO C 3aJaHHOM CKOPOCTBIO HArpy)KeHHSI WIH CKOPOCTHIO
nedopmupoBanus 00pasua rpyHra.

CkopocTh HarpyxeHus 00pasia MoycKaabHOro rpyHTa 1osbkHa coctaisate 0,01-0,05MITa/c.

Harpyxenne o0pasiia rIMHUCTOr0 TPYHTA IPOU3BOJST CO CKOPOCTBIO PUPANICHUS] OTHOCUTEIBHON
BEpTHKAJIbHOW nedopmarmu obpasua 0,02 32 1 MUH, WM CKOpPOCTh Harpy)XeHHs BBHIOMpAIOT B
3aBUCHMOCTH OT IIPEIIOJIaraeMOi NPOYHOCTH TI'PyHTa TakuM 00pa3oM, YTOOBI BpeMs IIPOBEICHUS
UCIIBITAHUS COCTaBUIIO 5-7 MUH.

5.2.4.2VcnipITanme MpoBOAAT A0 pa3pylleHus obpasua. B ciyuyae ncnbitannst o0pasia rIMHACTOTO
IpyHTa TIpH OTCYTCTBHM BHUIUMBIX HPU3HAKOB pa3pyIICHHs HWCIBITAHWE IPEKPAlIAlOT HpH
OTHOCHTEINILHOM BEepTHKaIBbHOU eopmanmu odpasua € = 0,15.

5.2.4.3B npouecce ucnbITaHus BeLyT KypHall, (hopMa KOTOPOTO IIPUBE/ICHA B IPUIIOKEHUH A.

5.2.500paboTka pe3ynbTaToB

5.2.5.11Ipenen IpOYHOCTH Ha OJHOOCHOE CIKATHE R, MIla, mosrycKaJlbHOTO TPYHTA W TIMHHCTOTO
npu € 0,1 Bbrancisior ¢ Tounoctsio 0,1 MIa o hopmyte

R= (5.7)

Ao

rae F - marpyska, npu xotopoii nporcxomur paspymenue, kH;
Ao - navansuas wiomane TOTIEPEUHOr0 CeUeHHst 0BpasIia rPpyHTa, CM”.
[penen npoYyHOCTH IMHHUCTHIX rpyHTOB npu € > 0,1 BeruucisioT no dopmyne (5.7), rae BMecto

2
0 MNPUHUMAKOT TCKYLIYIO IJIOIAaAb CPEAHCTO NONCPEUHOI0 CCUCHUA 06pa3ua A, CM , BBIYUCJICHHYIO
B COOTBETCTBUU C MPUIIOKCHUCM B.



5.2.5.2 Conporusnenue HenpeHupoBanHoMy casury Cy, MIla, BOJOHACHIIIEHHOTO TINIMHUCTOTO
TpyHTa, COOTBETCTBYIOUICC CLCIUVICHHUIO TIpPyHTa MPU HCKOHCOJIUAUPOBAHHO-HECAPCHUPOBAHHOM
HCHbITAHUU, OTIPECACIIAIOT 1O 3HAYCHUIO IpeAca IPOYHOCTH IO qupMyne
R
C,=—. (5.8)
2

5.3 MeToa TpexoCcHOro c:KaTus

5.3.1Cymnocts MeTO1A
5.3.1.1McnblTanue rpyHTa METOJOM TPEXOCHOT'O CHKATHSI MPOBOMIAT JJIS ONPEICIICHUS CIIEYIOINX
XapaKTePUCTHUK IPOYHOCTH M 1e(HOPMUPYEMOCTH: yIila BHYTpEeHHEro TpeHus: ¥+ ynenbHOro cleruieHus

Cl CU’ E
COIIPOTUBJICHUA HCIAPCHUPOBAHHOMY CIABUTY Moyt L[e(l)OpMaLII/II/I n KOBCI)CI)HHHCHTa

nonepeyHoit fedopmarmu VY 1 IeCKOB, ITHHUCTBIX, OPTraHO-MUHEPATBHBIX M OPFAHMYECKUX IPYHTOB.
5.3.1.291u xapaKTepUCTUKH ONPEEISIOT 10 pe3yibTaTaM UCIbITaHWI 00pa3LoB IpyHTa B KaMepax
TPEXOCHOI'0 CXKaThsl, JNAIOLIMX BO3MOXHOCTh OOKOBOTO pacIIMpeHus oOpas3la IpyHTa B YCIOBHSAX

Jl > 0'2 = 0'3,
TPEXOCHOI'0 OCECCUMMETPUYHOTO CTATUYCCKOTO HAI'PYKCHUS TTPU

rac Jl - MAaKCUMaJIbHO€ I'NIAaBHOC HAIIPSDKCHUE,

U2 = U3 - MUHMMAaJIbHBIE, OHH JKE TIPOMEKYTOUHBIE ITIABHBIE HANPSIKEHHUS.

PesynbraTel ncnbiTaHui 0GOPMIISIOT B BHIE IpaduKoB 3aBUCHMOCTEW aedopmaimii odpasua oT
Harpy3KH ¥ U3MEHEHHUs JieopMalyii BO BpEeMEHH.

5.3.1.3VcnbiTannst BEpTUKAIBHOI Harpy3Koi MPOBOJAT NPH 33JaHHOM BCECTOPOHHEM JaBJICHUH Ha
oOpaser rpyHTa WM 33laHHOM CpPEeTHEM HOPMaJIbHOM HalpsHKCHUH.

IIpumeuanus

1. 3HaueHNs 3aJaHHBIX BCECTOPOHHUX MABICHHWH M CPEJHUX HOPMAIBHBIX HANPSDKCHUI ONpENeISIoTCs B
IIpOrpaMMe UCIBITAHUH B 3aBUCUMOCTH OT IPEAIOIaraéMoro COCTOSIHUS B HCCIIEyEMOM I'PYHTOBOM MAacCUBE.

IIpn oTcyTCTBHM TaHHBIX 3HAUCHUS] BCECTOPOHHETO JaBJIEHHS MOTYT OBITH NPHUHSTHI 110 Tabumme 5.5.

2. Ilpn HaMMYMU CHENUATEHOTO 000CHOBAHUS MOTYT OBITh NPUHATHI IPYTHe TPACKTOPHU HATPY>KeHUs 00pasia
TPyHTA IIPU UCIBITAHUSAX.

5.3.1.4VcnibiTanus I ONpeAeeH s XapakTepHCTHK ITPOYHOCTH TIPOBOJAT HE MEHEE YeM ISl TPeX
00pa3IoB HCCIIETyeMOro IPyHTa P PA3IMYHBIX 3HAYEHHUIX BCECTOPOHHETO JAaBJICHHs Ha oOpasel.

VcnbiTanust ast OmpenesieHus] XapakTepUCTHUK AehOPMHUPYEMOCTH HPOBOASAT IpPH 33JAaHHOM
BCECTOPOHHEM JIaBJICHUH Ha 00pasell.

5.3.1.5VcnbITanus MPOBOMSAT IO CIACIYIOUIMM CXEMaM:

- HEKOHCOJIMANPOBAHHO-HEJPEHUPOBAHHOE HCIIBITAaHUE - MUl ONPEJNENCHUS] COIPOTHBICHHS
HEJPEHUPOBAHHOMY CIBHI'Y BOJIOHACBHINICHHBIX TJIMHUCTHIX, OPraHO-MHHEPAIBHBIX U OPraHHYECKUX
TPYHTOB IIPUPOIHOH IUIOTHOCTH,

- KOHCOJIMJMPOBAaHHO-HEJPCHUPOBAHHOE UCIIBITAHUE - JUISl OIPE/ICIICHNS] XapaKTEPUCTUK IIPOYHOCTH
TJIMHUCTBIX, OPraHO-MHHEPAIBHBIX ¥ OPraHWYECKUX IPYHTOB B HECTAOMIM3UPOBAaHHOM COCTOSIHUM,

- KOHCOJIUIMPOBaHHO-APEHUPOBAHHOE UCIIBITAHKE - JUISl OIPEJICNICHNS] XapaKTEPUCTHK NPOYHOCTH H
nedopmupyeMocTy 00X AUCTIEPCHBIX TPYHTOB B CTaOMIIM3UPOBAHHOM COCTOSIHUH.

5.3.1.6 [lns ucnblTaHUH HCHONB3YIOT 00pa3libl TPYHTa HEHAPYLICHHOTO CJIOXKCHUSI ¢ HPUPOJHOM
BJI&)KHOCTBIO WJIM 00pa3lbl HAPYIICHHOTO CJOXKEHHMs C 33JaHHBIMH 3HAYEHHSMHU IUIOTHOCTH H
BJIQ)KHOCTH.

5.3.1.706pa3up! 10JDKHBL UMETh (OPMY LWIIMHIpPA AMAMETpPOM He MeHee 38 MM M OTHOLICHHUEM
BBICOTHI K muametrpy oT 1:2 10 1:2,5.

5.3.20060pynoBanue u npudopsl

5.3.2.1 B cocraB yCTaHOBKH ISl MCHIBITaHHS TPYHTOB METOJOM TPEXOCHOTO CXATHs IOJKHBI
BXOJIUTB!

- Kamepa TPEXOCHOr'O CXKaTHsi ¢ HaDOPOM JKECTKMX CIUIOLIHBIX M Nep(OpUpOBAaHHBIX MITAMIIOB H
YIUIOTHUTEJICH K HUM;

- YCTPOWCTBO VISl CO3/1aHMs, IIOJ/ICPKaHHS M N3MEPEHUS JaBJICHUs B KaMepe;

- MEXaHW3M JUIsl BEPTUKAILHOTO HAarpy>XeHust o0pasia;

- YCTPOWCTBA JUIs U3MEPEHHs BEPTHKAIBbHBIX M 00beMHBIX JleopMaruii oOpasua;

- IpuOOPHI 1JIsi ©I3BMEPEHUS NAaBJICHHS B MOPOBOi >KHIAKOCTH 00pasua (ycTpoiicTBa, OCHOBaHHBIC Ha
KOMIICHCALIMOHHOM TIPHUHLIUIE, ¥ JaTYHKH JABJICHHUS BBICOKOH KECTKOCTH);



- pe3uHOBBIC 000JI0YKH TOMIUHON He Oosee 0,25MM;

- pacIIMpPUTENb IS 3aKIII0YeHUs 00pasia B pe3HHOBYIO 000JIOUKY.

[IpuHUMTNIMANBHAS CXeMa KaMephl TPEXOCHOT'O CXKaTHsl IIPUBEIEHA B IPHIIOKEHHH [

5.3.2.2 KoHCTpyKIMS KaMephl TPEXOCHOT'O CXKATHS JI0JDKHA 00eCIIeUBaTh!

- OoKOBOE paciupeHne odpasua;

- OTXaTHe BOAbI U3 00pasia,

- FePMETHYHOCTh OCHOBHBIX JIETAJICH;

- MUHUMaJIbHO BO3MO)KHOE TPEHHE IITOKA BO BTYJIKE KaMephl.

5.3.2.3.13meputensHbie yeTpoicTBa (MpuOOpPBI) TOKHBI 00ECIICYHBATE MOTPELUIHOCTS!

- NIpU W3MEPEHWHM BEPTUKAILHOW Harpy3ku Ha obOpasen - He Oosee 1% oT Harpysku mnpu
paspyuiennn obpasua,

- IPY U3MEPEHNH JIaBJICHUs B Kamepe - He Ooiiee 2% oT 3a/1aHHOTO;

- IPY U3MEPEHNHN BEpPTUKaAIBHOM nedopmarn odpasua - no 'OCT 30416;

- TIpM M3MepeHHH O0BeMHBIX JIedopmanuii obpasua - He Oonee 0,03% or HavanpHOro OOBEMa
oOpa3iia.

5.3.2.4Kamepy TpeXxOCHOTO CKaThs TAPUPYIOT B COOTBETCTBHHU C TpEOOBaHUSAMH NpritoxeHust 1.

5.3.3I1oaAroroBka K UCILITAHUIO

5.3.3.106pa3zew rpyHTa U3roTaBIMBAIOT C y4eToM TpeboBanuii 5.3.1.6u 5.3.1.7.

HpI/IMe‘{aHHe - I[IISI YMEHBIICHUA TPCHUA B IIPOLECCE BBIPEC3aHUA 06pa3ua C IMoMOoubro HI/IJII/IHZ[[)I/I‘{CCKOI?I
q)OpMI)I cc BHyTpeHHI/Iﬁ JAUaMETP MOXKET OBITH HECKOJIBKO 0OJIbIIE BHYTPCHHEIO JUaMETpa pe)Kymeﬁ KPOMKH.

5.3.3.200pa3zen rpyHTa HEHAPYIICHHOTO CIOXKEHHUS, U3TOTOBJICHHBII METOJJOM PEXKYILETO KOJbLA,
M3BJICKAIOT M3 KOJIBLIA C TIOMOIIBIO BBITAIKMBATEIS, U3MEPSIIOT €T0 IMaMETP M BBICOTY M B3BCILIMBAIOT.

Topusl o0Opasna MOKpPBIBAIOT BIAXKHBIMH OyMa)KHBIMH (GHIBTPAMH M IOMELIAIOT €ro MEXAy
mramnamMy. C TOMOIIBIO PAaCHIMPUTENs, KOHCTPYKLHMS KOTOPOTro IpuBeleHa B npuioxeHun E, Ha
oOpaser] HaJEBalOT PE3MHOBYIO 00O0JOUYKY. 3aKpEIUIIIOT 000JIOYKY Ha OOKOBBIX ITOBEPXHOCTSIX
IITAMITOB PE3UHOBBIMH WIIH METAIIMYECKUMH YIZIOTHUTEISIMH.

5.3.3.300pa3zen rpyHTa CO IITaMIaMH IIOMEIIAIOT HA OCHOBaHUE KaMepsl. Jlo moMerenus oopasia
BOJIOHACBILIEHHOTO IPYHTA CUCTEMY TPYOOK, MOJBOAAIIMX BOJY K INTaMIlaM, M OTBEPCTHS B LITAMIIaxX
3aIOJHAIOT AUCTWIUINPOBAHHOM J€3a3pUPOBAHHON BOJOM /10 MOSBJICHUS €€ Ha MIOBEPXHOCTU LITAMIIOB
Y BBITECHEHHMS ITy3bIPHKOB BO3/yXa. M3iuiiek Boapl youparoT GuibTpoBaibHON Oymarou.

5.3.3.400pa3zern CBSI3HOrO I'pyHTa HAPYLICHHOTO CIOKEHHUS C 331aHHBIMU 3HAYEHHUSMH IUIOTHOCTU H
BJI&)KHOCTH, M3TOTOBJICHHBIH B pPa3beMHOH ()OpME METOJOM IOCIOMHOrO TpPaMOOBAaHUS WM IO
IPECcCcoM, M3BIIEKAIOT U3 Pa3beMHON (GOPMBI M MPOBOAT Oleparyy, ykasanusie B 5.3.3.2u 5.3.3.3.

5.3.3.5IIpu nsrotoBieHny o0paslia HECBA3HOTO IPYHTA HAPYLICHHOTO CJIOXKCHUSI HA BHYTPEHHIOIO
MOBEPXHOCTh (POPMBI MPEIBAPUTEIHHO MOMELIAIOT PE3NHOBYIO 000JIOUKY, KOHIBI KOTOPOH 3aru0arot
Ha Kpast popmMbl. OcHOBaHHEM 00paslia CIyXKHUT LITAMII, IIOKPBITHIH OYMaXXHBIM (DHIBTPOM.

5.3.3.6 OOpazer; HecBA3HOTO TIpyHTa IIOMEIIAIOT Ha OCHOBaHME Kamepbl B Qopme. KoHIbI
pe3uHOBOIl 00600uKK 3akpemIsstoT Ha mramnax (5.3.3.2).3areMm paszbemuyo ¢opmy cHumaroT. J{o
cuatus (Gopmbl oOpasen BaKyyMHUPYIOT C MOMOLIBIO BaKyyMHOT'O HAacoca, CO37aBasi pa3pekeHHe He
6osiee 0,01MITa.

5.3.3.7I1ocne nomerienust oOpasia Ha OCHOBAHKHE KaMEphl IIPOBOJIAT CICIYIOIIHE OTICPALIUH:

- KOpIIyC KaMepbl C MOJHSATHIM B BEpPXHEE IOJ0KEHHE LITOKOM YCTaHAaBIHMBAIOT Ha OCHOBAHHUE W
MIPOBEPSIOT ITOJIOKEHHUE IITOKA I10 OTHOLICHHIO K LIEHTPY 00pasia;

- KOPIyC KaMephl 3aKpeIlIsIOT Ha OCHOBAHUH,

- 3aMONHSIOT KaMepy pabodeil KUIKOCThIO (AMCTHTMPOBAHHON MPOKHUIISIYCHHOH BOIO#) C MOJIHBIM
yIaJIeHuEeM Iy3bIPbKOB BO3/1yXa;

- YCTaHaBIMBAIOT MTPUOOP /I U3MEPEHUsI BEPTHKAIBHBIX Aedopmaruii oopasua,

- MPUCOCAMHSAIOT NPUOOPHI A U3MEpeHHs] 0ObeMHBIX AedopMmanuii obpasua rpyHTa U (M)
JIABJICHUSI B IIOPOBOH KUAKOCTH (B 3aBUCHMOCTH OT CXEMbI HCTIBITAHUI);

- 3aIMCHIBAIOT HaYaJIbHbIE TIOKa3aHUs TPUOOPOB.

5.3.411poBeneHne HEKOHCOIUIUPOBAHHO-HEAPEHUPOBAHHOTO UCTIBITAHUS

5.3.4.1 IlpenBapurensHoe obOxarne oOpaslia OCYIIECTBISIOT B COOTBETCTBUM C IPOIPaMMOM
WCIIBITAaHUI WJIM MPOM3BOAAT B YCIOBHSX OTCYTCTBUS JIpEHa)ka BCECTOPOHHHMM JaBJICHUEM B Kamepe,
PaBHBIM CpEAHEMY IIOJHOMY JaBJICHUIO, BO3JCHCTBYIOIIEMY Ha TPYHT B YCJOBHSX IPHUPOIHOTO
3ajneranus, B reueHne 30 MuH.

5.3.4.2BeprukanbHoe HarpyeHHe HCIIBITYeMOro oOpasia Mpou3BOAAT PaBHOMEPHO, 0e3 yaapoB
CTyNeHsAMHU Harpy3kd, paBHeiIMH 10% oT 3¢dexTuBHOrO0 HampspkeHHss B oOpasle IpyHTa Iocie



NPE/IBapUTENBHOTO 00XKAaTHs, ONPENeNIIEeMOr0 Pa3HOCTBIO MEXKIy IIOJIHBIM JaBICHHEM B KaMmepe H
JIaBJICHUEM B MTOPOBOM JKMIKOCTH 00pa3ua, Wi OT 3HAUYCHHsI BEPTHKAIBHOTO 3P eKTHBHOIO OBITOBOTO
JIaBJICHUsI, 33laHHOTO MPOTPaMMOM MCHbITaHui, ¢ uHTepBaaMu 15 ¢ mim HenpepsiBHO, obecrieunBas
NpUpaIleHue OTHOCUTEIBFHON BepTUKaIbHON Aedopmanmu obpasua rpyHTa 0,023a 1 muH.

5.3.4.3 Tlokazanusi npubopa mIs HM3MEpEHHs BEpTUKaJIbHOW Jedopmaunu obpasna rpyHTa
3aMKCHIBAIOT HA KAXKAOW CTYNEHH HAarpykeHus (M0 DOCTHKEHHH 33JaHHOI Harpy3ku) wid depe3 15 ¢
IPY HETIPEPBHIBHOM YBEIMYEHUH HATPY3KH.

5.3.4.4 UcnpiTanue TPOAOIDKAIOT A0 MOMEHTa pas3pylleHus o0pasia WM 10 BO3HHUKHOBEHHS
IUIACTUYECKOTO TEYeHHs Oe3 MpupameHus Harpy3ku. IIpm OTCYTCTBMM BHIMMBIX IIPH3HAKOB
paspylLIeHUsT UCIBITAaHWE MPEKPAlaloT NPU OTHOCUTENBHOM BEPTHUKAJIbHOW aedopmanuu obpasua

rpynra €1 = 0,15.

5.3.4.5Tlocne OxkOHYAHMS HCIBITAHUS OOpa3el] TPyHTa pPa3TPYKAIOT, COPACHIBAIOT IABJICHUC B
Kamepe U CIMBAIOT pabouyko )KUIKOCTh.

5.3.4.6 Obpasenr rpyHTa W3BIACKAIOT M3 KaMEPhl M OTOMPAIOT M3 HEro MPOOBI IS KOHTPOJIBHOTO
OTIpe/ieIeHHsI BIaYKHOCTH.

5.3.4.7B nporiecce HCIBITAHKS BEAYT KypHAI, popMa KOTOPOTO MPUBEACHA B IPHIOKCHUN A.

5.3.5IIpoBeneHne KOHCOIUANPOBAHHO-HEAPCHUPOBAHHOTO UCIIBITAHUS

5.3.5.1 O6pasel yIJIOTHAIOT BCECTOPOHHUM jaBlieHHeM B kamepe J3» 3a/laHHBIM IIPOrpaMMOii
WCIIBITAHUI MJIM TIPUHATHIM 110 Tabnuie 5.5. [laBnenue nepearor crynensamu (tadauna 5.5). [Ipu stom
obecreunBaroT 0T)KaTHe BOJIBI U3 00pa3iia rpyHTa.

Tabmuma 5.5
B meranackanmsax
JaBnenue B kamepe 03
I'pyHTHI Crynenu
[IPH TPEABAPUTEIHHOM
aBJICHUS
YIDIOTHCHUH
Ilecku kpymHbIe U CpeiHEN KPYITHOCTH TUIOTHBIE 0,1;0,3; 0,5 0,1
Imassic 1 <0
Ilecku cpeaneill KpymHOCTH, CpelHEH IUIOTHOCTH, 0,1;0,2; 0,3 0,05
MIECKU MEJIKHE TUIOTHBIC ¥ CPETHEH TUIOTHOCTH
[JMHKCTBIE; CyleCH W CYDIMHKA ¢ | L 0,5,
[JIMHEI C
< <
0<IL=os5
Ilecku cpenHel KpymHOCTH M MEJKHE PBIXJEbIE, 0,1; 0,15; 0,20 0,02510 O3 = 0.1
[IECKH IIbLIEBATHIE HE3aBUCUMO OT IUIOTHOCTH 1 nanee 0,05
[ IMHKCTBIE, CYTECH, CYrTMHKH, rmHel ¢ || >0,5
Oprano-MuHepajJbHbIE U OPrAaHUYECKUE TPYHTHI 0,05; 0,075; 0,1 0,025

[Mpumeuanue - [Ipu OONMBIIMX 3HAYCHUSX 33JAHHOTO JABJICHUSA B KaMepe CTYNCHH JABJICHUS MPUHHUMAIOT
paBHbIME 10%0T KOHEYHOTO NTABJICHHUS.

5.3.5.2. Kuxnyio cTyneHs BCECTOPOHHETO JIABJICHHUS IPHU KOHCOJIMIAIMHU BBIICP)KUBAIOT HE MEHEE:

- 5 MMH - 11 IECKOB;

- 15MuH - TS TIMHUCTBIX, OPraHO-MUHEPATBHBIX U OPraHMYECKUX TPYHTOB.

KoHeuHyIo CTyIeHb JaBIeHHs BBIICPKUBAIOT JI0 YCIOBHOM cTabMIM3aiuu 00beMHOH aehopManyu
obpasia rpyHra.



5.3.5.33a kpurepwuii ycnoBHoi cradbunmzauny 00beMHOI nedopmanuy o0pasia rpyHTa IpHHUMAIOT
HpUpalleHne OTHOCUTEIbHON 00beMHOM nedopmannu, He npessimatomee 0,00033a Bpemst, ykazaHHOE
B Tabnuue 5.6.

Tabiuua 5.6
I'pynTsI Bpewms yciioBHOH cTabui3anuu
00BeMHOM fnedopmarun, v
Tleckn 0,5
I'nunuctele:
-Cyrecu 6
-CYTJIMHKH:
¢ lp=s12 6
cl p >12 12
-TJTUHBI 24
OpraHo-MuHEepaIbHbIC U OPTraHUYECKUEC TPYHTHI 24
IIpumeuanus

1 TIpu u3MepeHrn 0ObeMHBIX Ae(opManuii Temeparypa paboueii KUIKOCTH He JOJDKHA MEHSThCS Oosiee 4eM
Hal °C.

2 Jlnst TPYHTOB CO CTEMEHBIO BIKHOCTH Sr =1,0 oobemubie aepopManuu obpasia rpyHTa MOTYT OBITH
H3MEpEHBI 110 00bEMY BOJIbI, BBITECHEHHO 13 00pasiia.

5.3.5.40T1cuers! o npuboOpy Ui M3MEpeHHs: 00beMHOM eopMary 0Opasua rpyHTa 3alHChIBAIOT
Ha Ka)XJI0¥ CTyIeHH BCECTOPOHHETO JAaBJICHUs B KaMepe, a Ha KOHEYHOH CTYIECHH JaBJICHHUS:

- yepe3 0,549 - 151 meckos;

- yepe3 1 4 B TeyeHue pabouero jaHs, jJanee - B HayaJle M B KOHLE pabodero AHS 10 yCIOBHOM
crabmwim3aimu o0beMHOW aedopMaly - JUIsl TIMHHUCTBIX, OPraHO-MHHEPAIBHBIX M OpPraHHYECKHX
TPYHTOB.

5.3.5.5Tlocne yrmioTHEHHs NEPEKPHIBAIOT JPEHaX W IPOBOJAT HUCIBITaHWS oOpas3ua TpyHTa B
coorBercTBUU ¢ 5.3.4.2-5.3.4.6.Ilpu sToM cTyneHu pasieHus npuHuMaioT pasHeiMu 10% ot
3aJJaHHOT'O BCECTOPOHHETO JIaBJICHUS B KaMepe.

5.3.5.6B npouecce ucnbiTaHus BexyT KypHal, (hopMa KOTOPOTo IIPUBE/ICHA B TPUIIOKCHUH A.

5.3.6IIpoBeneHne KOHCOIUANPOBAHHO-IPEHUPOBAHHOTO HCTIBITAHHS

5.3.6.1006pa3zen rpyHTa yIuIoTHSIIOT B cooTBeTcTBHH ¢ 5.3.5.1-5.3.5.4.

5.3.6.2 Tlocne ymnoTHeHusi oOpasel] TpyHTa MCHBITBIBAIOT JUIS ONpPENENICHUS XapaKTEPHCTHK
NPOYHOCTH B cooTBeTcTBHU ¢ 5.3.6.3-5.3.6.82 11t onpenenieHnst XapakTepucTHK JeGopMUpyeMOCTH -
B cooTBeTcTBHH ¢ 5.3.6.9-5.3.6.12.

5.3.6.3[Ipu ucnbITaHUsX VISt OIPEISIICHNS] XapaKTEPUCTHK IIPOYHOCTH 00pa3el] IpyHTa HarpyKaroT
BEPTHKAJIBHOW HArPYy3KOW IPH COOJIIOICHNUH CIIEAYIOLINX YCIOBHH!

a:
- [IpAU IOCTOAHHOM BCECTOPOHHEM HAABJICHHUU B KaMEpe 3. JUISL TIECKOB;

- IpU TOCTOSHHOM BCECTOPOHHEM MaBJICHHHM B Kamepe 93 IPU TOCTOSTHHOM CpEJHEM
HOpPMaJIbHOM HalpsDKEHUH B o0pasue - Uil TJIMHUCTBIX, OPraHO-MHHEPAIBHBIX U OpPraHHMYECKHX
TPYHTOB.

5.3.6.4 Jns coxpaHeHMs IOCTOSIHCTBAa CpPEIHEr0 HOPMAaJBHOIO HAaIpsHKEHHs B oOpasue npu

Aos.
NPWIOKEHUH Harpy3KH YMEHbBIIAIOT BCECTOPOHHEE JIaBICHHE B KaMepe Ha 3
3nauenue A03, MIla, onpenensior no Gpopmysie



Ao, =—, 59
353 (5.9)

roe AF - mpupanieHne BepTHKaNbHOM HArpY3KH HA KaKIOW CTYIICHH HATPY)KCHHUs WK 3a 5 MHH

IIpY HETIPEPBIBHOM yBEIMYCHUN HArpy3KH, kKH,;

2
A - momans MTOTIEPEYHOr0 CEYCHHUS 00pasia, CM

5.3.6.5BepTukansHOe AaBiIeHHE HAa 00pasell nmepeaaroT CTyneHsMu, paBHbiMH 10% 0T 3amaHHOTO
BCECTOPOHHET0 JaBJICHHS B Kamepe, WM HENpepbhIBHO, oOecrevrBasi MPHUpAIICHHE OTHOCHTEIbHOM
BepTUKaIbHON aedopmarin obpasua rpyara 0,0033a 1 muH.

5.3.6.6 Ilpu mnepemaue Harpy3kd CTYNEHSIMH KaXIyIO CTYNEHb HArpyXE€HHs BBIACPIKHBAIOT [0
YCIIOBHOW CTaOWIM3aIli BEPTHKAIBHON nedopMalnuu oOpasia, 3a KPUTEPHUH KOTOPOW MPHHUMAIOT
NPUPAIICHAE OTHOCHTEIBHOM BepTHKANbHOU Aedopmarmu, He npessimaromnee 0,00013a 1 muH.

5.3.6.7 Orcuersl mo mnpuOOpy mIs W3MEPEHHS BEPTHKAIBLHOW aedopmanuu o0pasma IpyHTa
3aIUCHIBAIOT Yepe3 Kax/ple 2 MUH, a PH 3aTyXaHuu nedopManuu - yepe3 1 MuH.

5.3.6.8 Ucnbitanue npoBoasaT 10 paspymienus obpasia (5.3.4.4)u panee NpoOBOAAT ONEpAIMU B
coorsercTBuu ¢ 5.3.4.5, 5.3.4.6.

5.3.6.9 llpu uchbITAHUSX /IS OMNPENENICHNS] XapaKTePUCTHK Je(OPMUPYEMOCTH BEPTHUKAIBHOE

JaBJeHHE Ha 00pasell epealoT CTYIEHAMH IPH IIOCTOSHHOM BCECTOPOHHEM AaBieHuu B kamepe 93-
5.3.6.10CryrieHn maBieHUs B 3aBUCHMOCTH OT BCECTOPOHHETO JaBJCHHS B KaMEepPE MPUHHMAIOT 110
Tabmuue 5.7.

Tab6muma 5.7
CTyneHb BepTUKAILHOTO JaBlieHUs Ha oOpasern rpyHTa, % ot
I'pyHTHI 3aJaHHOTO BCECTOPOHHETO AAaBIICHUS B Kamepe, IPH HOMepax
CTyneHeln
1 2-6 v nanee
Mecku 30 30 45
I'nunuctele:
-cynecu 10 20 10
-CYTIIMHKH:
cd_ >05 8 15 8
-TJIHEI
cl.<o5| 6 15 6
diL >o05 5 10 5
OpraHo-MuHepaibHbIe 5 10 5
Y OPTaHUYECKUE TPYHTHI

5.3.6.11 Koxnyro cTyneHb AaBiIE€HHs BBIAECPKMBAIOT JIO0 YCJIOBHOW CTaOWIM3AlMU BEPTUKAILHOM
nedopmanuu 06pasna, 3a KpUTEpUil KOTOPO IPUHUMAIOT NPUPAICHAE OTHOCUTEIBHON BEPTHKAIBLHOM
nedopmanuy, He npepbimatorniee 0,00013a Bpems, ykazannoe B Tabmiuie 5.6.

5.3.6.120tcueTs! 110 IpuOOpaM I U3MEPEHUS BEPTUKAIBHBIX 1 00BbeMHBIX AedopMaluii oopasia
IpyHTa 3alMCHIBAIOT HA KaXKIOW CTYNEHU JaBJICHUS.

-uepe3 1, 5, 15, 30uun u nanee uepes 0,54 - i neckos;

- uepe3 1, 5, 15, 30mun, 1, 2, 4, 6u 8 4, a 3aTreM B HavyaJic U B KOHIE pabodero JHS - JJIst
TJIMHUCTBIX, OPraHO-MHHEPAIBHBIX ¥ OPraHUYEeCKUX IPYHTOB.



5.3.6.13HcnbiTanre NpoBOIAT A0 pa3pylueHus obpasua (5.3.4.4)unu npekpanarT Npy 3aJaHHOM
BEPTHKAJIBHOM [aBJIECHHHU, ONPE/ICICHHOM C y4YETOM MPEAIOJaraeéMoro HampspKEHHOTO COCTOSHHS B
HCCIICIyeMOM IPYHTOBOM MACCHUBE, U JTaJiee MPOBOAT omeparu B coorBercTBuu ¢ 5.3.4.5u 5.3.4.6.

5.3.6.14B nponecce ucIbITaHus BEAYT KypHAI, JopMa KOTOPOTo NPHUBEAEHA B IIPHIIOKEHHHU A.

5.3.700paboTka pe3ynbTaToB

5.3.7.1IIo pe3ynbraTam HCHBITaHUS 00pa3lia IPYHTA B YCIIOBUSX TPEXOCHOTO CHKATHS BHIYUCIISIIOT:

- aGCOMOTHYI0 BepTHKanbHyio aedopmammio obpasua rpyrta AN, mm, ¢ yuerom mompasku ma
C)KaTHe KaMephl;

- OTHOCHUTEJIbHYIO BEPTUKAIBHYIO MedopMaliio odpasiia rpyHTa €1 o dhopmyite
Ah
& =—, (5.10)
h
rae h- HavanbHas BeicOTa 00pasua, MM;

AV 3
- abcomoTHylo 00beMHYIO Aedopmanuio 00pasla IpyHTa ' CM® ¢ YYETOM IIONpaBKU Ha
PpacuIMpEHUEe KaMEPHI;

év
- OTHOCHTEJIbHYIO 00beMHYI0 Jehopmanuio oOpasia rpyHTa 1o gopmyie
AV
& =—, 511
v ="y (5.11)
rae V - HauaIeHBI 06BEM obpasa, CM3;
- nanpsokenne 91, Mlla, o popmyiie

oy :Z+J3(l—ifj, (5.12)

e F - BepTHKaIbHAsA HAarpy3Kka, kH;
A - momans MTOTIEPEYHOr0 CeUCHMs 00pasa, oM

O3 - BCECTOpOHHEE JaBieHue B kamepe, Mlla;

A - TUIOIIATh TIOTIEPEYHOTO CEUCHUS IITOKA, oM.

IIpumeuanus
1 Ilpu HEOOXOAMMOCTH BBOJT TIONPABKY HA TPEHHE IITOKA BO BTYJIKE KAMEPHI.
2 Ilpu OTHOCHTENBHOHW BepTHKaNbHOH nedopmarmm obpasma rpyHra, mpesbnmatomeid 0,03, yaursBaror

HU3MCHCHHUC IIOIIaan A B IIPOLECCE UCIIBITAHUSA.

Jnst nir060ro MOMEHTa MCIIBITAHUH TIJI0INA/b A OIIPENEIISIOT 110 hopMyIam:
- U1 HEIPEHUPOBAHHOTO UCTIBITAHUS

A=_2. (5.13)

1_81 ’

- I APEHUPOBAHHOI'O UCTIBITAHUA

A :Al_gv ]
1_81

(5.14)

B ciyuae ysenuuenust o6beMa o6pasia €V NPUHAMAIOT CO 3HAKOM ILTIOC.
5.3.7.2Tlpu omnpeneneHUN XapaKTEPUCTHUK MPOYHOCTU IO BBIYMCIUTEIBHBIM 3HAYCHHUSM CTPOST

rpauK 3aBUCHMOCTH & = (01~ 03)

JUTSl MCOIBITAHUH, MPOBEICHHBIX NPH Pa3HYHBIX 3HAUCHHUSIX
g
3 (mpunosxenue XK).

Ha rpaduxax ompenensioT 3HAYCHUS (01-03) P COOTBETCTBYIOIIINE MOMEHTY pa3pylICHHS
o6pasia rpyHra (Touka neperuba rpaduka) Wik OTHOCHTEIBHOM BEPTUKAIBHOM IedopMamnuu oopasiia

£1=0,15.

C
5.3.7.3 ComnpoTHBiicHHe HEAPECHUPOBaHHOMY caBury Y’ MIla, onpeAensroT 1Mo pe3ysbTaTam
HEKOHCOJTHIMPOBAHHO-HEAPEHUPOBAHHOTO UCTIBITAHUS 110 (OPMYIIE



¢, =§:1:2§::3. (5.15)
n

p
e Ulp - 03 -3navenns 91 u I3 npu paspyuienun oopasua, Mlla;

N - YKCIIO UCIIBITAHMIA.

5.3.7.4Yron BHyTpeHHero Tperus P u yaenbHOE CLeIUieHHe C MIla, BeUUCISIOT 110 hopMyIiam:

N-1
tgg = : (5.16)
2N
M
c=——, (5.17)
2N
rne N - Beraumcssior mo gopmyne (5.5);
) . p
M - " " " (5.69,xoTophIX li y Ui HE00X0UMO 3aMEHHUTh Ha g1 u
p
O3
COOTBETCTBEHHO.
IIpumeuanus

1 Ilpu u3MepeHuu AaBieHUs B NOPOBOH xuakoctu Y1 u 3aMEHAIOT Ha u BBIYHCIISIEMbIE 110
(dopmymam:

0, =0, - (5.18

0-3 :Us_u, (519)
rae U- nasnenue B moposoii sxuakoctu, MITa.
2 Iy oueHKH pa3dpoca SKCIEePUMEHTAIBHBIX JTaHHBIX W BBISBICHUS OMIMOOK UCIIBITAHUHN ITEPe]] BEIYUCICHUEM

tg¢ uC CTPOSAT rpauK 3aBUCHMOCTH g1= f (03) IpH paspyuieHnu obpasuos (npunoxenue XK).

5.3.7.5I1pu onpeneneHnn XapakTepUCTHK AeHOPMUPYEMOCTH O BBIYHUCICHHBIM 3HAYEHHSM CTPOSIT

= g =flo

rpauKi 3aBUCUMOCTH & f(al) u v 1/ (npunoxenne JK). Ha rpadukax mnpuHMMAIOT
JUHEHHYI0 aNMpoOKCHMAIMI0 YYacTKOB JUIs 3aJaHHBIX IPOrpaMMOM HCHBITAaHUM JUana3oHOB
HaNpsHKEHUH.

5.3.7.6Monaynb nedopmanuu E, MTITa, u ko3hduimeHT nonepeuHoii nepopmarmn V onpenensior
TP UCTIBITAaHUSIX (MJIH 9Tamax WCTBITAHU#), IPOBEICHHBIX MPH MOCTOSHHOM 3HAYCHHHM BCECTOPOHHHX

wanpsoxermit 93 (AU3 = 0)’ ¥ BBIYUCIISIOT 1O hOPMYJIaM:
_4a. (5.20

Ag

Ae
v=-—3, (5.21

Ag;

rne Aoy - NpUpAIECHNAE HAIPSHKEHUIM 013 3aJaHHOM [IAAIIa30HE;

A A€3 o o o
81 nu - npnpameﬂne OTHOCHUTCIIbHBIX BepTI/IKaHLHOI/I nu HOHepe‘IHOI/I ﬂe(bopMaHHH 06pa3ua
A&, — A&

rue Agy - NpUpPAILICHUE OTHOCUTEIBHOW 00BbeMHOM nedopmariun o0pasia.



5.3.7.71lo naHHBIM HCIIBITAHUH TPYHTa B YCIOBHUSX TPEXOCHOTO CXKATHUsI MOTYT OBITh ONpEeIICHBI

MOJyJIb CABHIA Gy MoLyIIb 06beMHol nepopmamn K B cootserctBim ¢ npunoxenuem U.
5.4 MeToa KOMIPECCHOHHOTO CXKATHSA

5.4.1Cymnocts MeTO1a
5.4.1.1 VcnbiTanne rpyHTa METOAOM KOMIIPECCHOHHOTO CXXATHs IPOBOJAT ISl OINpEAeIeHHs

CIENYIOIMX XapaKTEepUCTUK aepopMupyeMocTH: kodpduuuenra cxumaemoctd Mo, momyns
nepopmanuu E, CTPYKTYPHOH IPOYHOCTH HA CXKATHE Pstr KO3 PHUIUCHTOB (UIBTPALIMOHHON U

o C
BTOPUYHON KOHCOJHUAAINHA CV u a JJId TIECKOB MECJIKMX W MbUICBATBIX, TJIMHUCTBIX TPYHTOB C

>
IMOoKa3aTeyieM TCKY4YC€CTH I L 0,25, OpraHoO-MHUHEPAJIbHBIX U OPTAaHUYCCKUX I'PYHTOB, OTHOCUTCIHLHOI'O

&
Cy(l)(l)O?)I/IOHHOFO CXKaTus sf U HAa4YaJIbHOI'O JaBJICHUA Cy(i)(i)OSI/IOHHOI‘O CXKaTus pSf JJIA 3aCOJICHHBIX

(comepxaiimx JErko- W CPEAHEPACTBOPHMBIC COJIM) MecKOB (KpOME TpaBENUCTBIX), Cymeced u
CYTJIMHKOB.

5.4.1.2 OTn XapaKTEepUCTUKH ONPEACISIOT 10 pe3yjibTaraM HCIbITaHMHA 00pasloB IpyHTa B
KOMIIPECCHOHHBIX TpuOopax (ogoMeTpax) HIM KOMIIPECCHOHHO-(DUIBTPALMOHHBIX mpudopax (mis
OTPEeNIeNICHHsT XapaKTePUCTUK CY(PHO3MOHHOTO CKATHS), HCKIIOYAIONIMX BO3MOXXHOCTH OOKOBOTO
pacumpenust oopasia rpyHTa IpH ero Harpy»kKeHHH BEePTUKAILHOM Harpy3Koii.

PesynbraThl HCIIBITAHUI TOJDKHBI OBITH O(OPMIIEHBI, KaK MPaBuiIo, B BUJIE rPaMKOB 3aBUCUMOCTEH
nedopmanmii 06pasia oT Harpy3Ku M UX N3MEHEHHS] BO BPEMEHH.

5.4.1.3 /lnana3oH naBieHWH, NMPHU KOTOPBIX HPOBOIST HCIBITAHHS, ONpPEIEsIETCsl B MporpamMme
UCTIBITAHUH WM IPUHAMAETCS B TIpeJieliax MMOJyTOPHOI'0 3HaYEHHs IIPOSKTHOTO JAaBJICHHS Ha TPYHT.

5.4.1.4 [Insa vcnblTaHUH KCHONIB3YIOT 00paslibl TPYHTa HEHAPYLICHHOTO CJIOXKCHUSI ¢ IPUPOJHOM
BJIYKHOCTBIO MJIM BOAOHACHIIICHHBIC MM 00pa3libl HAPYIICHHOTO CJIOXKEHHS C 3aJaHHBIMH 3HAUCHUSIMH
IUIOTHOCTH M BJIQXKHOCTH.

O6pazer JomkeH UMeTh (popMy HMIMHApA AUAMETPOM HE MeHee 71 MM M OTHOLIEHHWEM BBICOTHI K
muametpy 1:3,5.

5.4.20060pynoBanue u npudopsl

5.4.2.1 B cocraB ycTaHOBKM JUI WCIBITaHHS TIPYHTa B YCIIOBUSIX KOMIIPECCHOHHOI'O CHXKATHS
JIOJDKHBI BXOJIUTB!

- KOMIIpeCCHOHHBIH Tpubop (omomerp), cocTosuid U3 paboyero Koiiblla C BHYTPCHHHMH
pasmepamu 1o 5.4.1.4, unnuHapuyueckoit 00oiMBbI, nephOpHPOBAHHOTO BKIAABINIA MOA padouee
KOJIBIIO M TIOAJIOHA C EMKOCTBIO JIJISl BOJIBI,

- MEXaHU3M JUIsl BEPTUKAILHOTO Harpy>KeHust o0pasia rpyHra,

- YCTPOWCTBA JUIs U3MEPEHHs BEPTHKAIBHBIX AedopManuii oopas3ua rpyHTa.

[Ipn onpexpenennn xapaxkTepucTuK Ccy(pQO3MOHHOTO CKaTUsl IPUMEHSIOT KOMIIPECCHOHHO-
(UIBTPaLMOHHBIN TPUOOD, KOHCTPYKIHUS KOTOPOTO IpHBE/eHa B IpHiIoxeHnn K.

5.4.2.2 KoHCTpYKIMST KOMIIPECCHOHHOTO IPHOOpa H0JDKHA 00eCTIeunBaTh:

- 0J1a4yy BOJIBI K 00pas3ily CHH3Y U OTBOJ €€;

- TIepBOHAYAJBbHYIO Harpy3Ky Ha oOpasel, co3/1aBaeMyl0 LITaMIIOM U 3aKpEIUICHHBIMH Ha HEM
HU3MepuTeNnbHBIMH iprbopamu, He 6osiee 0,0025MI]a.

JIOoNONTHUTENIBHO K 3TUM TPeOOBaHMSAM KOHCTPYKLUS KOMIIPECCHOHHO-(DMILTPALMOHHOTO pudopa
JIOJDKHA 00ecreYnBaTh.

- moja4dy BOAbl K 00pasily rpyHTa CHH3y (CxemMa BOCXOMAIIEr0 IOTOKa) WM CBepxXy (cxema
HHUCXO/SILIETO MOTOKA);

- 0TBOJI BO/IbI, TPO(MILTPOBABILEHCS Yepe3 00pasel IpyHTa, 1 HAKOIJICHHE €€ B MEPHOM COCY/IE,

- HENIPEPHIBHYIO Ha MPOTSHKEHUH BCErO UCHBITAaHUS (DMIIBTPALIMIO BOJBI, TEPMETHYHOCTh OCHOBHBIX
Jeraieit npudopa.

5.4.2.3 KommpeccHOHHBIE ¥ KOMIIPECCHOHHO-(MIBTPALMOHHBIE TIPUOOPH! TAPUPYIOT Ha CXKAaTHE C
TIOMOIIBI0 METAUINYECKOTO BKJIaIbIIa. MakcuMallbHOE AaBJICHHE IIPH TAPUPOBKE MPUHUMAIOT PABHBIM
1,0 MIla, narpyxxenue crynensmu nasinenus - 0,05MI1a ¢ BBIICpKKOH 110 2 MUH.

5.4.311oaroroBKa K UCILITAHUIO

5.4.3.1006pa3en rpyHTa U3roTaBIMBAIOT C y4eToM TpeboBanuii 5.4.1.4.

5.4.3.2 Tlpu wucnbITaHUM [JIs1 ONPENCNICHHUS XapaKTepUCTHK Cy(pQOo3HOHHOH CKUMAEMOCTH
JOTIOJIHUTENIFHO K (PU3WYECKHM XapaKTepUCTHKAaM JIOJDKHBI OBITh  ONpeJeNeHbl: KO (GHUIUECHT
¢unptpaunn o T'OCT 25584, xoauMuecTBO IIETKO- W CPEAHEPACTBOPHMBIX coJel (CTemeHb



3aCOJIEHHOCTH) M WX Ka4eCTBEHHbIM coctaB (0 pe3yibTaTaM aHajiu3a BOJHON M COJISIHO-KHUCION
BBITSDKEK). [10 CHenuaabHOMY 3aJaHUIO VIS 3aCOJEHHBIX TIIHHUCTBIX TPYHTOB OMPEAECNSIOT €MKOCTh
MOTJIONCHHS U COCTaB OOMCHHBIX KATHOHOB.

5.4.3.3 Obpazeny rpyHTa B pabodeM KOJIbIIE B3BELIMBAIOT, IIOKPHIBAIOT C TOPLOB BIIAXKHBIMH
(UIBTPaMU ¥ IOMEIIAIOT B KOMIIPECCUOHHBIN MPHOOP.

5.4.3.4I1ocne nomerieHus: 0Opasia mpoBOIAT CICIYIONINE ONCPAIUH:

- yCTaHABIUBAIOT 00pa3ell Ha nmepopUpOBaHHEIH ITaMII,

- PEryIHpYIOT MEXaHU3M HarpyKeHHs 00pasia;

- YCTaHABIUBAIOT MPUOOPHI IS U3MEPEHUsI BEPTUKAIBHBIX edopMaruii o0pasia;

- 3aMKCHIBAIOT HAYaJIbHBIC [TOKa3aHUs IIPUOOPOB.

5.4.3.5T1pu HeoOXOAMMOCTH BOAOHACKINICHHE 00pa3ia MPOBOIAT MyTeM (DMIIBTPAIUHA BOJBI CHU3Y
BBEpX INOJ appeTupoM. s 3TOro 3amoiHSAIT MONAOH BOAOH. BopoHacklmieHWe TPOBOIAT st
TJIMHHUCTBIX TPYHTOB B TeueHHE 2-5CyT, I ECKOB - 10 MOMCHTA TOSBJICHUS BOJBI HAJ IITAMIIOM.

5.4.4TIpoBeeHHe HCIBITAHKS JUIs onpesiesieHus xapakrepuctuk Mo, E u Pstr -

5.4.4.1 HrpyxeHue HCIBITYeMOTo oOpa3lia TpPOBOAAT pPaBHOMEpPHO, 0O€3 yAapoB, CTYIECHIMH
HarpysKH.

5.4.4.2TlepByto crymeHsb HaBieHus [1 mpu UCIBITAHWE TIECKOB, B TOM 4HMCie 3aTOP(OBAHHBIX,
NPUHUMAIOT B 3aBHCHMOCTH OT KoddduimeHta mopuctoctd € mo rtabmume 5.8, a mocnmenyromme

CTYIIEHU J1aBJICHUS Py npunumarot paBaeiMu 0,0125; 0,025; 0,05; OMIIa u nanee ¢ uatepsasiom 0,1
MIla no 3aganHoro 3Hauenus Harpysku (5.4.1.3).

Tabimua 5.8

Kosddurment nopucroctn € €20,75 0,75>€>0,6 €<06

IMepBas crynens naiaenus P1, MIla 0,0125 0,025 0,05

IMpumedanne - B oTAeNbHBIX CiTydasX, MPeIyCMOTPEHHBIX 3aJaHHEM, MOTYT ObITh MPHHSATHI Oojee ApPOOHBIE

crynenu jaBienus P11, ucxons u3 ocobeHHocTeil J1eOPMHPYEMOCTH TPYHTa, YCIOBMH OTCHIMKH M YCIOBHH
BO3BEICHHS COOPYKEHHS.

5.4.4.3 Tlpu WCOBITAHUM TJIHHUCTBIX TPYHTOB, B TOM 4HCIE OPraHO-MHHEPAIbHBIX, IS

OnpeJieNieHUs UX CTPYKTYPHOMN MPOYHOCTH Ha cxaTHe Pstr mepByro u nocneyromye cTyneHy aaBieHus
npuaumaroT paBabivu 0,0025MIla no mMoMeHTa Hawanga ckartus oOpasma rpyHra. Hagamo cxxarwms
Clle/lyeT CUMTaTh TPHM OTHOCHTENBLHOM BepTHMKaIbHOH nepopmanuu obpasua rpynra €= 0,005. IIpu
JajbHEHIIEM Harpy)KeHHUH 3a OYepeIHyI0 CTYNEHb JAaBICHHMS NPUHUMAIOT Onmkaiimee Oosibluee
3HaveHue 1o 5.4.4.2.

5.4.4.4]1n51 rIMHACTBIX BOJIOHACHIILICHHBIX TPYHTOB B ClIy4ae UX YaCTHYHOTO PAa3yIIOTHEHHUS 10CiIe

0T6opa n 1noanremMa 06pa311a Ha TOBCPXHOCTH MJid OHNpCACICHUA pﬂl’ CJICAYCT BBIYUCIATH

OTHOCHUTCJIbHOC PasylJIOTHCHUEC 51 10 (1)0pMlee
Ah 1-
g, =2 _ ol Sr)’ (5.23
h l+g

rac AhH - YBCJIMYCHUEC BBICOTHI 06pa3ua IIpHY pa3yIIOTHCHUH, CM;

h - Bricora 00pa31a 70 UCIIbITaHHS, CM;

€0 - navanbHbIH K03((HUIIUEHT MMOPUCTOCTH TPYHTA TOCTIE MoabeMa 00pa3iia Ha MOBEPXHOCTb;

Si - cTeneHp BIaKHOCTH IPYHTA IIOCIE [ObEMA 06PasIa Ha TOBEPXHOCTb.

5.4.45 H xaxnoil cTyneHu HarpykeHus oOpasiia TpyHTa CHHMAIOT OTCUETHI MO MpHOOpaM s
M3MEpEHHs] BEPTUKAIbHBIX JedopMmanuii B Clieyoliei MociIe0BaTebHOCTU: IEPBbI OTCUET - Cpasy
oCJjIe MPHUJIOKEHUS Harpy3kH, 3atem depes 0,25; 0,5; 1; 2; 5; 10; 20; 30uu u manee ¢ uarepsaiom 1 g




B TeYeHHE pabodyero IHs, a 3aTeM - B Hayaje M KOHLE paboyero AHS O YCIOBHOW cTaOMIM3aLuH
nedopmanuu obpasna.

5.4.4.63a kpurepuii ycioBHOW crabwimzanuu aehopMaliyd NPUHUMAIOT CKOPOCTH JedopManuu
oOpasua, He mpebimaroryr0 0,01 MM 3a mocnenaue 4 4 HaOmMOACHUN Ui meckoB, 16 4 - s
TJIMHUCTBIX U 244 - 17151 OpraHOMHHEPAJIBHBIX U OPraHUYECKHX IPYHTOB.

5.4.4.711pn vcnbITaHUM HACHITHBIX TPYHTOB C 3a8JaHHBIMH IUIOTHOCTBIO M BIIQ)KHOCTBIO CTYIICHH
JIaBJICHUSI M BPEMs MX BBLIEPKKU NpUHUMAIOT 110 5.4.4.5u 5.4.4.6unu B COOTBETCTBUH C IIPOTrPaMMOit

N K
HUCIIBITAHUU B 3aBUCHUMOCTHU OT HAYaJIbHOI'O KOS(l)(l)HHI/IeHTa YBJIQ)KHCHUSA I'PYHTA w no Ta6J'II/III€ 5.9.

Tabiuua 5.9
Kw Pi» MIla Ay, 4
1,2 0,02 1
1,20-1,25 0,015 3
1,26 -1,35 0,010 10
1,35 0,01 24

[Mpumeuanue - [locrmenHss CTyleHb HAarpy3KH BBIICPXKHBACTCS 1O YCIOBHOH crabwim3anuu aedhopManuu B
cooTBercTBUU ¢ 5.4.4.6.

5.4.4.8B HE0OXOMMBIX CITy4YasX MO CICIHAIBHOMY 33aJJaHUI0 MOKET OBITh POM3BEICHA pa3rpy3Ka
oOpaslia TpyHTa B IOCIIEIOBaTEIbHOCTH, OOpAaTHOHW MOPSAKY HArpy)KeHHs, a TakKe MOBTOPHOE
UCIIBITAHME ~ TPyHTa  Ha  CXKMMAeMOCTh,  IIOCJIEJOBATEIFHOCTH  KOTOPOIO  aHAJOTHMYHA
MIOCJIC/I0BATENHLHOCTH EPBOTO HATPY>KEHUSI.

[Ipu pasrpyske mocieaHsisi CTyNEHb JOJDKHA COOTBETCTBOBATH IABJICHHIO, CO3[aBaEMOMY BECOM
LITaMITa 1 CMOHTHPOBAHHOT'O Ha HEM U3MEpUTENbHOro 06opynoBanust (5.4.2.2).

Perucrpaumro nedopmanmu obpasua Ipu pasrpy3Ke ciedyeT BECTH uYepe3 MHTEepBaJbl BPEMEHH,
ykazanubie B 5.4.4.5a kpurepuil yciIoBHOH cTaduinzanuu negopManyy npuHuMars 1o 5.4.4.6.

5.4.4.9T1ocnie oKOHYaHUS UCTIBITAHUS 00pa3iia rpyHTa HEOOXOIUMO YIAIUTh BOIY CBEpPXy oOpasia
Y U3 NOJJIOHA, OIYCTUTh appeTup, CHATh Harpy3Ky, B3BECUTh padodee KOJIbLIO C TPYHTOM, ONPE/ICIUTh
BJI&YKHOCTb U Maccy CyXoro rpyHTa.

5.4.4.10B nporecce UCIIBITaHUS BEAYT KypHAII, JopMa KOTOPOTo NPHUBEAEHA B IIPHIIOKEHHN A.
CO’
5.4.51IpoBenenne UCTIBITAHNS JUIS OTIPECIICHUS XapaKTePUCTUK KOHCOMUIAIuu Cv u

5.4.5.1 UcnpiTanne npoBOASAT IIPU IMOCTOSHHOM JIABJICHWH, PaBHOM MNPOEKTHOMY IaBJICHHIO Ha
TPYHT WM JpyroMy 3aJaHHOMY jAaBieHHIo. JlaBneHue Ha oOpasell IpyHTa IepelaroT cpasy Iocie
OpPHUBEICHUSI PasyIUIOTHHBILETOCsl TpyHTa K mpupoaHomy coctosiuto  (5.4.4.4) wim mocie
Npe/IBapUTENBGHOTO YIUIOTHEHHSI TPYHTa 3aJaHHOW Harpyskoi. [ledopmanmu oOpasia perucTpupyror
Yyepe3 NPOMEXYTKH BpEMEHH, yka3aHHble B 5.4.4.5,10 MOMEHTa JOCTHIKEHHUS YCIIOBHON CTaOMIN3aluu
neopManuu B COOTBeTCTBHH € 5.4.4.6.

5.4.5.2]1pu omnpenenenun oy Ca HACBIMTHBIX [JIHHUCTBIX TPYHTOB C 33JJaHHBIMH IUIOTHOCTHIO H
BJI&)KHOCTBIO YYHTHIBAIOT MPHU HEOOXOJMMOCTH PpEalIbHBI TPaJWSHT HAmopa MOPOBOM IKUAKOCTH,
3HA4YEHHE KOTOPOTO 337aeTCsl B IPOrPaMMe HUCTIbITAHHU.

JlaBnenne Ha oOpaser] rpyHTa P, MITa, npu koTOpOM OYIET CO37aH 3aJaHHBIA TPAJNECHT HAropa,
ompeenseTcs mo Gopmyie

p=11, (5.24)

rae | - sagannmii rpaguent Hanopa, MIla/cwm;

| - mna nyTn GunbTparmK Boak! U3 06pasua, cM.

5.4.5.3[Mocie OKOHYAHUS HCIIBITAHKS IPOBOAAT oreparuu mo 5.4.4.9,

5.4.5.4B nporiecce HCIIBITaHUS BEAYT KypHaI, (hopMa KOTOPOTO MpUBEIEHA B IPHIIOKESHUHN A.

5.4.6 TIpoBencHre WCIBITAHUSA IS ONPEACICHHS XapaKTePUCTHK CY(H(HO3HOHHON CRKMUMAEMOCTH

S¢ , Ps



5.4.6.1VcnbiTanns 3aCOJEHHBIX TPYHTOB B KOMIPECCHOHHO-(DMIIBTPALIMOHHOM NpHOOpe ciexyer
BBITIOJIHATD 10 CXEMaM:

- "omHo# kpuBoW" (IIPH UCHBITAHWK OTHOTO OOpa3La rpyHTA) - [JIsl OMPEACIICHUS XapaKTePUCTHK
C)KMMAaE€MOCTH TpyHTa TPHPOAHOW BIAXHOCTH TIPH PpA3IMYHBIX JIABJICHUSX, OTHOCHTEILHOM
NPOCAJOYHOCTH W OTHOCHTENIBHOTO CY(p(O3MOHHOrO cCXaTHs MNpH OJHOM 33JaHHOM 3HAYCHUH
JIaBJICHUS;

- "Tpex kpuBbIX" (IPM HCMBITAHHM TPEX OOPAa3lOB IPYHTA) - Ui ONPEACICHHUs HPH Pa3THIHBIX
JaBJICHUSIX  XapaKTEPUCTHK CXHMMAEMOCTH TPyHTa HPUPOJHON  BI@XXHOCTH, OTHOCHUTEJIHLHOM
MPOCaJ0YHOCTH M OTHOCUTEIBHOTO CY(P(PO3UOHHOTO CHKaTHSI.

5.4.6.2 KommpecCHOHHO-(QUIBTPALMOHHBIE HCHBITAHHS TIPYHTOB BBIIOJHSIOT IO  CXEMe
HHUCXOJUSIILET0 MM BOCXOMAIIEr0 MOTOKA (MIbTPYIOLIEH XHMIKOCTH, a TaKkXkKe IPU JIOOBIX 3HAUYEHMSX

rpazmenta sanopa | npu ycnoBru otcyTeTBUs MexaHmuecKoii cy(dosu.
5.4.6.3IIpu ucnelTannu 1o cxeme "OAHOW KpHBOH' Harpysky Ha oOpasel IpyHTa HPHUPOJHOM

BJII&)KHOCTH MPOM3BOJAT CTYINEHSAMH HarpyXeHus /0 3aJaHHOTO JaBJICHHS P: ananoruumo
KoMIpeccoHHOMY ucnbiTaHuio (5.4.4.2-5.4.4.6).Tlocne ycnoBHoW crabunu3anuu  aedhopManum

o0Opa3ia TpyHTa NpU JaBICHUU P ero HEOOXOMMO 3aMOYHTH BOJOM, MPOAOIDKAs 3aMavYUBaHHUE JIO
ycnoBHOM crabmwimzanuu npocanku no 'OCT 23161.1Tocne okoOHYAHHS MPOCATOYHBIX AedopMariuii
WK B ClIy4ae MX OTCYTCTBHUS CJEAyeT HayaTh HEMPEPBIBHYIO (DMIIBTPAIIMIO BOJBI Yepe3 obpasen (mpu

3aJJaHHOM JIaBJICHUU P ) 0 ycioBHO# cTabunusanuu cyddosuonsoro cxarus (5.4.6.6).
5.4.6.4VcnbiTanue no cxeMe "Tpex KpUBBIX' MPOBOJAT HA Tpex o0paslax IpyHTa HEHapyILIEHHOTO
CJIOKEHUsI, OTOOPAaHHBIX M3 OJHOTO MOHOJMTA M OTIMYAIOIIMXCS 1O INIOTHOCTH CYXOro IpyHTa He
6onee uem Ha 0,05 r/cm®, wmm Ha Tpex 0Gpa3LaX HAPYIICHHOTO CIOXKCHHS, HMEIOIUIMX OJMHAKOBBIC
(3amaHHBIE) CTEMEHb 3aCONCHHOCTH U IUIOTHOCTh CYXOT0 IPYHTA.
OnuH o0pasel UCHBITHIBAIOT MPU MPUPOAHON BiIaKHOCTH. IIpu 3TOM Harpysky Ha oOpasel rpyHTa

MPOU3BOJAT CTYIICHAMU HATPY>KEHU 10 3aJaHHOTO JIaBJICHHS P & coorsercreum ¢ 5.4.4.2u 5.4.4.3.

Bropoii obpasen; HajJIeKWUT MEpe] HAarpyXeHHeM 3amounTh (0e3 NpUMEHEHHs appeThpa) o
MOJTHOTO BOJIOHACHIIICHUS W 3aTE€M IMPHKIAIBIBATh HATPY3KY Ha 0Opasel] CTYNCHSIMHU HArpyKCHUs JI0
3aJIJaHHOTO JaBJICHHUS B COOTBEeTCTBHU C 5.4.4.2-5.4.4.6 BomoHACHIIICHUE CJIEIyeT MPOU3BOIUTH B
cooTBercTBHH C 5.4.3.5.

IMocne ycrmoBHO# cTaOwiM3alu CHKAaTHs BOJOHACKHIIICHHOTO TpPyHTa HEOOXOJAMMO HA4aTh
HEMpEePhIBHYI0 (UIBTPAIMIO BOJBI 4yepe3 obOpaser (IpH HEM3MEHHOM 3a[aHHOM JABJICHUH p) bi(o)
YCIIOBHOM cTabmim3anuu cy(h(o3MOHHOTO CKATHS.

Tpetuii obpaselr cieayer 3aMOYHUTh JIO MOJHOTO BOJOHACHINICHHs (0e3 mepemayn HArpy3Kd Ha
obpaser; rpyHrta ¥ 0e3 NPUMEHEHHsS appeTupa) W 3aTeM MPOM3BOAUTH BBHIIIEIAYUBAHUE COJICH
(pacconenue rpyHTa) MyTeM HEMPEPHIBHON (DUIILTPAIIUH BOJIBI HJIH YKUIKOCTH 33J[aHHOTO COCTaBa uepes
oOpazemn. [locne ycOBHOTO paccoyieHHsl TPyHTa HEOOXOIMUMO MPHKIAABIBATE HATPY3KYy Ha 0Opaserr

CTYIEHSIMU JI0 33JaHHOTO JaBJICHUS P (B cootBercTBUU ¢ 5.4.4.2-5.4.4.6)noa1epxuBasi obpaser; B
BOJIOHACBIIICHHOM COCTOSIHUH.

5.4.6.53a kpurepuii ycJI0BHOTO paccojeHUs IPyHTa A NP BBIILEJIAYMBAHUM COJIel 0e3 Harpy3Kku

(mpu WCOBITAHHM TIO CXeMe "TpeX KPUBBIX') CIEIyeT NPUHUMATH 3HAYCHHS 1% 1 npusenenusie B
Tabimue 5.10.

Tabuuma 5.10

Conepranue BOIOPACTBOPUMBIX 3nauenne Ol B 3aBHCHMOCTH OT BUIA TpyHTa, 1.6
coneit, %

ITecox Cynecs CyriuHok
<5 0,80 0,65 0,60
5-10 0,85 0,70 0,65
11-20 0,90 0,80 0,75
21-30 0,95 0,90 0,85

> 30 1,00 0,95 0,90




5.4.6.6 3a kpurepuii ycinoBHOW crabwnmzanuu cypQo3MOHHOrO CKaTusl IpyHTa MPH 3aJaHHOM

Ae
JaBJICHUU p CJ'ICL[yeT HpI/IHI/IMaTL HpI/IpaHleHI/Ie OTHOCUTCJIBbHOU ,ue(bopMauI/m s HC

0,001 i DBi=01
HpeBLIIHa}OHIGC y HpI/I HpI/IpaHleHI/II/I CTCIICHU BbIIICIIAYUBAHUS COJICHU ,1, @ TAKXKEC HpI/I

YCIIOBUH, YTO CTEIEHb BBILIENaUUBAaHNA COIEH B (5.4.7.17cocrasnsier He menee 0,6.

5.4.6.7 Tlocne nHawana ¢uibTpaluy BOJBI yepe3 oOpas3ell IpyHTa IOKa3aHWUS WHIMKATOpPOB
nehopManuii ciaeayeT perucTpUpoBaTh B MEpBbIit yac depe3 15 MuH, ganee - yepe3 4yac (HO HE MeHee
OSATH pa3) B TEUCHHE paboyero AHs, 3aTeM OAWH Pa3 B JCHb MPHU HCIBITAHHU TPYHTOB, COACPIKAIIUX
JIETKOPACTBOPUMBIE COJIM, W OJWH pa3 B ABa-TPH JHSA HPU HCHBITAHMH TPYHTOB, COAEPIKAIIUX
CpeHepacTBOPHMBIE COJIH.

5.4.6.8B nporecce BhIlIETaYUBAHUS COJICH HEOOX0AUMO OTOUPATh (QUIIBTPATHI JUISL OTIPEIICIICHUS B
HHUX KOJMYECTBAa COJICH 1O Macce IUIOTHOTO OCTaTKa: HepBbIil (uibTpaT - mocie cbopa 50 min
JKUIKOCTH, BTOPOH - uepe3 2-3 cCyT., Aajee - OJWH pa3 B HEAENI0 NPH HCIBITAHWU TPYHTOB,
COJIEpIKalllX JIETKOPACTBOPUMBIE COJIM, M OJMH pa3 B JIBE HEJENH - NPH HCHBITAHHMHU TPYHTOB,
COJIEpIKaINX CPEAHEPACTBOPHMBIE COJIH.

5.4.6.9 [ocne 3aBepiuieHMst HMCHBITaHUS pabouyee KOJBLIO C BIAKHBIM TPYHTOM B3BEILHMBAIOT,
NPOU3BOJAT KOHTPOJIBHOE HM3MEPEHHE BBICOTHI 00paslia TpyHTa B KOJIbLIE, ONPEACISIOT BJIAXKHOCTH
IPyHTa ¥ Maccy CyXOoro IpyHTa, a TaKkKe KOJIMUECTBCHHBIN U Ka4eCTBEHHBI COCTaB COJIEH.

5.4.6.10B nporecce UCIIBITaHUS BEAYT JKypHAI, (hopMa KOTOPOTo IPUBEAEHA B IIPHIIOKEHHUN A.

5.4.706paboTKa pe3ynbTaToB

E .
5.4.7.1/1ns onpeneneHusi XapakKTEPUCTUK Mo, & Par pe3ysbTaTtaM UCIIBITaHUS U1l KXo
CTYIICHH Harpy>X€HHs! BBIYUCIISIOT:

- abCOJIIOTHYIO BEPTHKAIBHYIO CTAOMIM3UPOBAaHHYIO AepopMaIiuio oOpasia TpyHTa An, MM, Kak
cpenHee apu(METHYECKOE TMOKa3aHWH HM3MEPUTEIbHBIX MPUOOPOB 3a BHIUETOM [OMPAaBKU Ha

nedopmanuio KOMIPECCHOHHOTO IPHOOpa A
- OTHOCHTEIIbHYIO BEPTHKANBHYIO Aedopmariuio odpasia rpyHra mno dpopmyne (5.10).

5.4.7.2T10 BBIYHCICHHBIM 3HAYCHMSIM CTposT rpaduk 3aucumoctr € = T(P) (cm. mpunoxenue
J).

Yepe3 ToukH Tpaduika MPOBOIAT OCPEAHSIONIYIO IUIABHYIO KPHBYIO HJIHM ANNPOKCUMHUPYIOT 3TH
TOYKH MOHOTOHHOU 3aBHCHMOCTBIO (Hampumep, SKCIOHEHIMAILHON B COOTBETCTBUH C MPHJIOKEHUEM
M).

3HaueHKe JaBJICHUS, COOTBETCTBYIOIIEE TOUYKE Mepecederust KpuBoit (cM. rpaduk 1 npunosxerus JI)
¢ ocblo fasnenns P’ PAaBHO 3HAYEHUIO CTPYKTYPHOU MPOYHOCTH HA CIKATHE Psr -

B cirydae 4acTHYHOTO pasymioTHeHus TpyHTa (cM. rpaduk 2) 3a Pstr npunnmator abemmecy Touku
& =0hy /h

A rpaguka £=f (p) C OpAMHATOH ' ompezeneHHO# o Gopmyne (5.23).

5.4.7.3Bpruucastor Ko3QPpUIHEHTH HOPUCTOCTH & TpyHTa MpH JaBICHUAX Pi 1o gopmyie
& = -&(l+e) (5.29
5.4.7.4 Kospdunuent cxumaemoctu My, Mlla _1, B 33/IaHHOM HMHTEpBaJie NaBICHUN P H Pi+1
BRIYUCIIIOT ¢ TogHOCTRI0 0,001MITa ™ 1o hopmyite
- & "&u
My = P-pi (5.26
e & u G K03(PULMEHTHI TOPUCTOCTH, COOTBETCTBYIOIINE JABICHUSIM Piy B

5.4.7.5 Monyns nmedopmanuu E, MIla, B uHTEpBajie NaBJICHUH P u Pi+1 BBIYHCIISTIOT C
touHocthio 0,1 MIla o hopmysam:

_ B+ = B
E=PuTP g (5.27)
iy &
NIn



l+¢g
E=—20p5, 5.2
P (529

& o Civl_ Pi . P+
rae ¢ u 3HAYCHUS OTHOCHUTCIBHOT'O CXXaTusl, COOTBeTCTByIOH.[I/IC JABJICHUSAM nu

My - kodhuULMERT CKMMAEMOCTH, COOTBETCTBYIOIMI UHTEPBALY JABJIEHHUS OT Pi bi(s)
Pi+1s
B-  ko>pduUEEHT, yYUTHIBAIOIMI OTCYICTBHE IONEGPEYHOrO pACUIMPEHHs [PYHTA B
KOMITPECCHOHHOM NIPHOOpE M BHIYUCIIIEMBIH 110 opmyie
2v2

p=1-— (5.29

rae V- xosddurmenT monepedHoi gedopMaium, ONMpeneNseMblii O Pe3yabTaTaM HCTIHITAHWH B
nprbOpax TPEXOCHOTO CHKATH Mo 5.3.
IIpu OTCYTCTBHH JKCTIEPMMEHTANbHBIX JAHHBIX JOMyckaeTcss npuaumath Y pasueiM: 0,30-0,35 -

it ieckoB U cynecei; 0,35-0,37 -nns cyriunakos; 0,2-0,3mpu I L <O; 0,3-0,38mpu 0S I LS 0,25;

< o
0,38-0,45npu 0,25< I L = 1,0 - s rommn. Tpy 5TOM MEHbIINE 3HAYESHUS v MPUHUMAIOT TpU OOJIbIICH
TUIOTHOCTH TPYHTA.

. c .
5.4.7.6 Koddurment QuibTpanuonHoi koHcomuaammum VM KOO(DOUIMEHT BTOPHUYHON
CO’
KOHCOJIMJALIN OIIPE/ISIISFOT B COOTBETCTBHH € NMPUIIOKEHHEM H.
5.4.7.7 Tlpu onpeneneHn: XapaKTEPUCTUK CYPGHO3UOHHON CIKUMAEMOCTH CTPOSAT Tpaduk

3aBHCHMOCTH OTHOCHUTENBHBIX Ae()OpMaLfii OT BEPTHKAIBHOTO JABICHHUS e=1 (p ' (mpunosxenne IT).
[Ipu 5TOM OTHOCHTENBHYIO JedopMaLio o0pasia rpyHra onpeneisor no gopmyne (5.10),8 koTopoit

snauenme N samensior g rae Png _ BBICOTA 00pa3la IPyHTa IPHU JABIEHUH, PABHOM HAIPKEHHIO
OT COOCTBEHHOTO Beca I'pyHTa Ha TIyOnHe oTOopa oOpasiia 3a BHIYETOM a0COIIOTHON JAehopMaIiuy mpu
9TOM JaBJICHUH.

5.4.7.8 B cinyuyae HaOyxaHHs 3aCOJIEHHOIO TPYHTAa MMPH HCIBITAHUM O CXEME 'TPeX KPHBBIX'

£
HEOOXOIUMO OIPEACIUTh CBOOOMHOE OTHOCHTEabHOe HaOyxanmme SV mo I'OCT 24143,a Touky,

COOTBETCTBYIOIILYIO €S prmounts B rpaduk &€= f(p), OTKJIaJIbIBasi €€ Ha OCH OpJAMHAT BBEPX OT
ocu adcrmcc.
5.4.7.91Ipu uCHBITAHUM IO CXeMaM "OMHOW KPUBOW" M "Tpex KPHBBIX' XapPaKTEPHUCTHUKH CHKATHS
3aCOJICHHOTO TPYHTA TPUPOTHON BIKHOCTH OTPEICIISIOT B COOTBETCTBUH ¢ 5.4.7.4u 5.4.7.5.
5.4.7.10lIpu ucnbITaHUH 1O CXEME "OIHOM KPUBOK" OTHOCHTEIBHYIO MPOCATOYHOCTh 3aCOJCHHOTO

rpyHTa &q cnenyet onpenenars mo TOCT 23161.

5.4.7.110tHocutenbpHOE Cyh(HO3NOHHOE CXKATHE TPYyHTA &y MIPH HUCTIBITAHUH IO cXeMe "OJHOM
KpUBOW' W TPH HAIMYMHM MPOCAJOYHBIX jaehopManuili Clie[yeT ONpPEeAeNsATh KaK AOMOIHHUTEIbHOES
OTHOCHTEIIbHOE CXkaThe 00paslia rpyHTa MpH 3aJaHHOM JIaBICHUH U HETPEPHIBHOW (HUIBTPALMH BOJIBI
o popmyse
Ah h -h
£y == SR (5.30
ng ng

rac Ahsf - qu)(i)OSI/IOHHOG CI)KaTUC TI'pyHTa IpU IMOCTOSIHHOM (bPIHLTpaHI/II/I " 3aJaHHOM JaBJICHUH

(abcomotHOE cyddo3uOHHOE CIKATHE), MM;

hea, p- BBICOTA 00pa3Ia 3aMOYEHHOTO IPYHTA IIPH 33a1aHHOM JaBJICHHUH, MM;

hy ,p- BBICOTa 00pa3lia IrpyHTa MOCIIE CKaTUs B YCIOBHAX ITOCTOSHHOM (QMIbTPALUH SKUIKOCTH IIPH
3aJJaHHOM JaBJICHUH, MM.
& " .
5.4.7.120tH0cuTenbHoe cyddo3roHHOE CxKATHE TPyHTa s IIPU UCIBITAaHUU 10 CXEME ' OJHOU
KPHUBOH" U NPH OTCYTCTBHH NPOCAJOUHBIX Ae(hOpMAaLHii ClIelyeT ONPEAENATh 1o hopmyle



Ah hy, —h
Eg = S =_P s.p , (53])
ng hng

re hp - BBICOTa 00pa3iia rpyHTa MIPUPOIHOI BIAKHOCTH MIPH 3aJaHHOM JABJICHUH, MM.

& o
5.4.7.13 OTHOCHTEIBHYIO MPOCAZOYHOCTh S JUIS PasIMYHBIX JABICHHII MPH HCIBITAHASX II0
cxeMe "TpexX KPUBBIX' CIIEJYET ONPeAeaTh Kak Pa3HOCTh 3HAUEHUH OTHOCHTEIBHOTO CXKATHS 00pa3ioB

3 . &
B BOJZOHACBIIICHHOM COCTOAHHUH sat.p U TPUPOAHON BJIAXKHOCTH w WIA PasHOCTh OpAaAuHAT

COOTBETCTBYIOIMX KPUBBIX rpadhKoOB e=1 (p)
5.4.7.140T1HOCuTenbHOE cypdo3nonnoe cxathne €sf IS PA3IMYHBIX JABJICHUN IIPU MCIIBITAHUK

Mo cxeMe "TpexX KPHUBBIX' CIEAyeT OINpeNessaTh KaK Pa3sHOCTh 3HAYCHWH OTHOCUTEIHLHOTO CIKATHUS
00pa3ioB BBIIICIOYCHHOIO TPYHTZ M B BOJOHACHIIIEHHOM COCTOSIHUM WIIM Pa3HOCTh OpJUHAT

e=1(p) £y
COOTBETCTBYIOIINX KPUBBIX Tpaduka . Tlo 3HadyeHHAM clenyeT CTPOHTh Tpaduk
3aBUCHMOCTH OTHOCHTEIBHOTO CY(P(PO3HOHHOTO CKATHS OT AaBienus (npuioxenue I1).

Ps

5.4.7.15 HyameHoe namieHue cypHO3MOHHOTO CHKATHS CJeyeT OMNpeaeNsaTh M0 TpauKy

eg = f(p) Py
3aBHCHMOCTH OTHOCHTEIILHOTO CY(h(HO3MOHHOTO CXKATHS OT AaBICHUS MIPUHUMAS 32

JIABJICHKE, IIPH KOTOPOM OTHOCHUTEIbHOE cy(dosnonnoe cxatue cocrarisier 0,01.

5.4.7.16 OtHocurenbHoe Cydhdho3noHHOe CKaTHe BRYHMCIAIOT ¢ TouHOCThIO 0,001, HauanpHOE
nasiieHre cy(h(HO3HOHHOTO CxKaTHS - ¢ TOUHOCTHI0 0,02MI]a.

5.4.7.17B mnporecce KOMIPECCUOHHO-(DHIBTPAIMOHHOTO HCIBITAHUS TPYHTA TPU HEMPEPHIBHOU

(unbTpauy BOIBI M 3aJaHHOM JaBJICHUU P CIIeyeT CTPOUTH TpaduK 3aBHCUMOCTH OTHOCHUTEIHHOTO

&g B,

cyho3nOHHOTO CXKATUSA OT CTCNEHW BHINIENAUYNBAHUA COJICH n.e., (mpumoxenne IT),

oTIpeIeNIIeMOit 1o popMmyIie
k _
fi =Y XViy | Dy My, (532
i=1

rae K- ucio onpenenennii mIOTHOrO OCTaTKa (GUIBTPAITAH 32 BPEMs HCILITAHHI;

VW - 06beM Boabl, IpOGHMILTPOBABIICHCS depe3 0Opasell IPyHTa 3a MEPHOL MEXKLY ABYM
HOCIEeAYIOIINMH ONPENEISHNSIMH IUIOTHOTO OCTaTKa, JI,

X - cpensee apuMETHUECKOE 3HAYCHHE JABYX MOCICAYIOLMX ONPEICICHHIA IUIOTHONO OCTATKA
(HUIBTPATOB 32 BBIYETOM IUIOTHOTO OCTATKA (DHIBTPYIOLICH KUAKOCTH, I/1;

Dsal - crenens saconennoctu rpyHTa (IPUHUMAIOT IO PE3yJIbTaTaM OMPEICICHUI CPeIHEH CTeneH
3aCOJICHHOCTH MOHOJIUTA, U3 KOTOPOTO BBIPE3al0T 00pasel rpyHTa), 1.¢.;

Mp - Macca cyxoro oOpasna rpyHTa nepe;] HauyaJloM HCIBITAHHH, T

5.4.7.18 Ilocne OKOHYaHHs KOMIIPECCHOHHO-(DMIIBTPAIMOHHOTO MWCHBITAHMS, a TaKKe Iocie
BBILIEIAYMBAHUS COsell 0e3 Harpy3KH W IOCIHEIYIOIIEro 3arpyKeHust odpasua cliefyeT MpOM3BECTH

&g = f(ﬂt)-

KOPPEKTHPOBKY TIpaduka noxactasisisi B opmyny (5.32) BMecTo 3HaueHHs De

. Doy » 3
3HAYCHUC HAYAJIBHOU CTCIICHHU 3aCOJICHHOCTH 06pa311a prHTa O‘Saj onpe,uenﬂeMon 10 qupMyne
mg
Dosa = 1710 (1-Dy), (5.33

rae Mf - macca cyxoro oGpasiia rpyHTa 0C/IE OKOHUAHHS HCIIBITAHNS, T

D]_- CTCIICHb 3aCOJICHHOCTHU o6pasua TpyHTa IOCJIC OKOHYAaHUA UCIIBITAHUA, 11.€C.

6 METO/1bI OIIPEJAEJIEHUSI XAPAKTEPUCTUK ITPOYHOCTHU
U AE®@OPMUPYEMOCTHU MEP3JIBIX TPYHTOB

6.1 MeToa ucHBITAHAS MAPHKOBBIM IITAMIIOM

6.1.1CymHocTts MEeTOIA



6.1.1.1 McnblTanue Mep3Joro TpyHTa LIAPUKOBBIM INTAMIIOM MPOBOASAT JJIsI ONPEACICHUS

MPEACIIbHO JUIMTCIIBHOTO 3HAYCHUA DKBUBAJICHTHOT'O CICIICHUA Ceq MCJIKUX W NBUICBATBIX IICCKOB U

TJIMHUCTBIX TPYHTOB, KpOME 3aTOP(OBAHHBIX 3aCOJICHHBIX M CHITYyUYEMEP3JIbIX PA3HOCTEH 3TUX TPYHTOB.
6.1.1.2 [IpepenbHO AIMTENbHOE 3HAUYCHHWE SKBHBAJICHTHOTO CLEIUICHHS OIPEAEIAIOT M0 TyOuHe
HOTPY)XEHMsl [IAPUKOBOTO IITamma B oOpasel TpyHTa OT 3aJaHHOM Harpy3Kd IpH TeMIeparype
UCIIBITaHUH He Hibke MuHYC 5 °C.
6.1.1.33HaueHne Harpy3Ku ONpPEAEAIOT U3 YCIOBHS, YTO JaBJICHHE B 00pa3sle Ha NEPBOM CTYIICHH
Harpy>eHus JIOJDKHO OBITh PaBHBIM HaIpsDKEHHIO OT COOCTBEHHOTO Beca IpyHTa Ha FOPU30HTE 0TOOpa
oOpasia, a Ha IOCJIEAHEH - pPacyeTHOMY CONPOTHUBICHUIO TPyHTa MOJ IOJOMIBOH (yHIaMEHTa

' 33J1aBa€MOMY MIPOTPaMMOM UCITBITAHH.

ITpumeuanue - IIpu oTCYTCTBHM JAHHBIX 3HAUCHUE R JOIMyCKaeTCsl IPUHUMATh TI0 MIPUIIOKEHHIO P.

6.1.1.4 ]It MCTIBITAHUI HCIONB3YIOT 00pasibl MEP3JI0ro TPyHTa HEHAPYIICHHOTO CJIOXCHHUS C
HPHPOIHOI BIAXKHOCTBIO M JIBAUCTOCTHIO. TONIIMHA POCIIOEK Jba B o0pasie 10KHa OBITh He Ooliee
2 MM, a JIbAUCTOCTH i< 0,4.

OO0pa3ub! JOIDKHEI MMETH (DOPMY ILIMIIMHJIPA AMAMETPOM He MeHee 71 MM M OTHOLIEHHEM BBICOTHI K
muamerpy 1:3,5.

6.1.2000pynoBanue U MpudOpsI

6.1.2.1B cocTtaB yCcTaHOBKM /JIs MCIBITAaHUI MEP3JIOr0 IPYHTA IIAPUKOBBIM LITAMIIOM IOJIKHBI
BXOJIUTB!

- [IAPUKOBBIH MITAMIT THaMeTPOM (22+2)MM ¢ OHOPHO# IUIUTOH U HOABIIKHBIM CTOJTHKOM;

- IUIOCKUIT IITaMII JUIs TIpEeJIBApUTEIILHOTO 00KaTHsl 00pasiia IpyHTa;

- pabouee KOJIBIO Ul 0TOOpa IrpyHTa,

- MEXaHU3M JUIsl BEPTUKAILHOTO Harpy>KeHust oopasia rpyHTa,

- YCTPOWCTBO JUIsl U3MEPEHHMS TITyOHHBI IIOTPY>KEHHUSI IAPUKOBOTO LITAMIIA.

[IpuHIMNIMANBHAS CXeMa YCTaHOBKH NpUBEeHA B npuiioxkenun C.

6.1.3I1oaroroBKa K UCILITAHUIO

6.1.3.100pa3zen rpyHTa M3roTaBIMBaIOT ¢ y4eToM TpeboBanuii 6.1.1.4.

6.1.3.2 Ilocne BbIAEpKMBaHHMS OOpaslia B pabodyeM KoJiblie B TeyeHne 12 4 mpHu Temieparype
UCIIBITaHUS IPOBOJIST Ipe/IBApUTENIBEHOE 00XKaThe o0paslia yepes MIIOCKUH ITaMI JaBJICHUEM, PaBHBIM
HaIpsHKEHUI0 OT COOCTBEHHOTO Beca IpyHTa Ha ropu3oHTe oTOopa oOpasia, B Teuenue 15 c. Ilocie
o0>xaTHst 0Opaser pasrpyKaror.

6.1.3.300pa3en rpyHTa B paboueM KOJbLIC YCTAHABIMBAIOT Ha MOJBMKHBIA CTOJIMK YCTAaHOBKH W
MPOU3BOJIAT CJIYIOIINE ONEPALUH:

- TIOKpBIBAIOT O0pasel 3allMTHBIM KPYXXKOM M3 IIISHLIEBOH WM napadUHUPOBaHHON Oymaru, B
KOTOPOM JIOJDKHO OBITH BBIPE3aHO OTBEPCTHE IMAaMETPOM, Ha 2-3 MM IPEBBILIAIOIIAM AUAMETP
LIAPUKOBOT'O LITAMIIA,;

- YCTaHaBJIMBAaIOT Ha 00pa3ell IPyHTa IIAPUKOBBINA MITAMIT U LEHTPHUPYIOT €ro, (PUKCHPYSI MOMEHT
KacaHusl IIApUKOM IIOBEPXHOCTH TPYHTa IO IOKa3aHHSIM HPUOOPOB s m3MepeHus Jedopmannit
o0pasia rpyHra;

- 3aKPEIUISIIOT CTEP>KEHb IITaMIIa CTOIIOPHBIM BUHTOM;

- 3aIMCHIBAIOT HaYaJIbHbIE TIOKa3aHUs IPUOOPOB.

6.1.411poBencHUE HCITBITAHHS

6.1.4.1K oOpasiy rpyHTa IUIaBHO, HE JIOMYyCKas yAapoB, NPHKIIABIBAIOT HATPY3KY, YBEINUMBaAs €€
CTYIEHSIMH, 00IIIee YHCIIO KOTOPBIX JOJDKHO OBITh HE MEHEE IIATH.

6.1.4.2 Hirpysky F, xH, na nocnenueii crynenu HarpykeHus BHIMHCISIOT 110 GopMyJIe
F = 018d72R, (6.1)

rae dp- JIUaMETpP LIAPUKOBOT'O LITAMIIA, CM;
R - pacuernoe conpoTuBieHne IpyHTa MO MOAOMBON QyHIaMEHTa, MpUHMMaeMoe 110 6.1.1.3,

MIla.
IIpu Ha3HAYECHWHU HATPY3KH JOJKHO COOITIOAATHCS YCIOBHE
0005d}, < Sj5 < 005d,,, (6.2

rie Sis- riyOvHa TOTpY’>KeHHUs IIApUKOBOrO LITamma B oOpasel rpyHra uepe3 15 MuH mocie
HPUIIOKEHHUS HATPY3KH, CM.
Ipu zecobmroaennn ycnosus (6.2) ciaemyer mpOU3BECTH KOPPEKTHPOBKY HATPY3KH.



6.1.4.3 K KaxI0l CTyNeHH HArpy>KeHUs CHUMAlOT OTCYUETHI 110 BCEM INpuOOpam Uil M3MEpeHHUs
BEPTHKAJIBHOU Jedopmanmu obpasua rpynrta uepes 5, 10, 20, 30u 60 mMuH mocie HpPUIOKEHHS
HArpy3KH, 3aTeM 4epe3 2 4 B TeueHHe pabouero AHS U Jajee - [Ba pa3a B CYTKU (B Hayajie U KOHIC
pabouero AHs;) 10 YCIOBHON cTabmiu3anuu qedhopMarum.

6.1.4.4 3a xpurepuil ycnoBHOW crabwnuzauuu aedopmManuy  NPUHUMAIOT —IPHUPALIEHHE
BepTUKaIbHOU nedopmarin, He npeBbimaromee 0,01mm 3a 12 4.

B 000CHOBaHHBIX ciydasix MOXKET OBITh HPOBEJICHO HCIBITAHWE B YCKOPEHHOM pEXHME
HPOJOJDKUTENBLHOCTBIO 8 4.

6.1.4.5 HcnpiTaHue 3aKaHYUBAOT IIOCIC JOCTIDKCHHS YCIOBHOW CTaOMIU3AIMU TIYOUHBI
norpyxeHus mapukosoro mrammna (6.1.4.4)uau, eciny UCIBITAHUE NPOBOASAT B YCKOPEHHOM PEKHME,
yepe3 8 4 rmocie Havyaga UCIIBITAHUS.

6.1.4.6 Moxer OBbITh IPOBEAECHO MOBTOPHOE HCIBITAHWE HA TOM JKe€ 00pasue NpH COOJIIOAECHUN
YCJIOBHS: LEHTP CJIEAYIOIIEr0 MOTPYKEHUsl IIApUKOBOIO IITAMMa JOJDKEH OTCTOSTH OT T'paHHMI]
HpeABIIYIIUX OTIICYaTKOB IIapyhKa U OT Kpasi 00pa3la He MEHee YeM Ha IOJIOBHHY AWaMeTpa IIapHKa.

6.1.4.7B nporecce UCTIBITaHKS BEAYT XKypHaI, OpMa KOTOPOTo NPUBEICHA B IPUIIOKECHUH A.

6.1.506paboTKa pe3yapTaToB

6.1.5.1 Ilo mnokazaHMsIM YCTPOWCTB sl u3MepeHus nedopmanuii ONpenesisior rIyOuHy
HOTPYXKEHHS IIAPUKOBOrO IITAMIIA B TPYHT B KOHLE HCOBITaHUS (MO MOCTHXKEHHH YCIOBHOM
crabunuzaiui AehopMaliy Wik Yyepe3 8 4 - Ipu YCKOPSHHOM PEKHME UCITBITAHM).

Ceg

6.1.5.2 [IpeaenbHO ATMTEIBHOE 3HAYCHHE IKBHBAICHTHOTO CLEIUICHWS MEP3JIOro rpyHTa oo

MIla, onpenernstor ¢ Tounocthio 0,01MIla mo popmyie

F

Coq = 006K——, (6.3

d
b

TIae F- Harpy3ka Ha MapuKOBBIH ImTamil, kKH;

db- JAWaMETPp HIapUKOBOI'O ITaMIia, CM,

So - I‘J'Iy6I/IHa NOrpy>KE€HMS IIAPUKOBOI'O IITaMIla B TPYHT B KOHIE UCIIbITAHUS, CM,

k. Oe3pasMepHbIit  Kod(hdUIMEeHT, paBHBIH 1 TPH WCHBITAHUAX 1O YCJIOBHOW CTaOWIHM3amuu
nedpopmanuu 1 0,8 -1npu yCKOPEHHOM PEXHMME.

6.2. MeTo OTHOILIOCKOCTHOTO Cpe3a 1Mo MOBEPXHOCTH CMEpP3aHusA

6.2.1CymHocTts MeTOIa

6.2.1.1 WcnsiTanne MeP3JI0ro TIPyHTa METOJOM OIHOIUIOCKOCTHOIO Cpe3a II0 IIOBEPXHOCTH
CMEepP3aHus POBOISAT JUIS ONPEAEIIEHHS CIEAYIOIUX XapaKTEPUCTUK IPOYHOCTH: COIPOTHBIIEHHUS CPE3Y
MEpP3JIOr0 TPYHTA, IPYHTOBOIO PAacTBOpa W JibJa IO MOBEPXHOCTH HMX CMEP3aHHSI C MaTEPHAIOM

(byHmamenTa WM IpyruM TBEPABIM MaTEPHATIOM) Raf 5 COIIPOTHUBIICHUS CPE3Y MEP3JIOro IpyHTa MO
MOBEPXHOCTH CMEP3aHUsl C APYTUM T'PYHTOM WJIM TPYHTOBBIM PacTBOPOM Ren; COIIPOTUBIICHHS CPE3Y

JIbJIA 1O TIOBEPXHOCTH CMEP3aHHsl C IPYHTOM WJIM IPYHTOBBIM PacTBOPOM R

6.2.1.2 DTi XapaKkTEPUCTHKHA ONPEACSIIOT 10 pe3yiIbTaTaM HWCIBITAaHWHA 00pa3IoB TPyHTa B
OJTHOTJIOCKOCTHBIX CPE3HBIX NPUOOpax ¢ (UKCUPOBAHHON IUIOCKOCTHIO Cpe3a IyTeM IMPUIIOKECHUS K
obpasily TpyHTa, CMOPOKEHHOTO C 00pa3loM marepuana (QpyHmaaMeHTa, TPYHTOBBIM PacTBOPOM MU
JIbJIOM, KacaTesIbHO# Harpy3Ku MpH OJHOBPEMEHHOM HArpy)XeHHH o0pasia Harpy3Koi, HOpMaJbHOU K
IUIOCKOCTH Cpe3a.

6.2.1.3 IlpemenbHO [JIWTEIBHBIC 3HAYCHHUS CONPOTHBIICHHS CpPE3y MEp3joro TIPyHTa II0

HOBEPXHOCTH CMEp3aHus Raf » R Reni ONPEeNIIOT KaK HauOOoJbIIME KacaTelbHbIe
HarpsHKeHUs, IPU KOTOPHIX Npou3onula cradbwimsauus aedopManuu cpesa obpasia npu 3aJaHHOM
HOPMaJILHOM HalpsDKEHUH.

6.2.1.4/1nst ncnplTaHMit UCTIONB3YIOT 00Pa3Lbl TPYHTA MM IPYHTOBOTO pacTBOpa HEHAPYLICHHOTO U
HapyIIEHHOTO CIIOXKEHHH.

OO0pa3sibl J0KHBI UMETh (GopMy LHIHHAPA AuaMeTpoM He MeHee 70 MM u BbicoTO# oT 1/2 no 1/3
JMaMeTpa.

6.2.1.5/lnameTp oOpa3na Marepuaia J0JDKEH ObITh PaBHBIM AHAMETpy 00pa3sia rpyHTa.

6.2.2000pynoBanue U MpudopsI



6.2.2.1B cocraB yCcTaHOBKH JUISl UCIIBITAHUSI MEP3JIOr0 TPYHTa METOIOM OJHOIUIOCKOCTHOT'O Cpe3a
TI0 TIOBEPXHOCTH CMEP3aHUs JOJDKHBI BXOUTH!

- cpe3Ho nmpubop ¢ GUKCUPOBAHHOM TUIOCKOCTHIO CPe3a;

- pabouee KoJIbLIO I 0Opaslia rpyHTa, IPYHTOBOTO PacTBOPA, JbJa ¢ BHYTPEHHUMHU pa3MepaMHu Mo
6.2.1.4;

- ()OpMBI U1t CMOpaXHBaHUs 00pa3la rpyHTa ¢ MaTepuayioM (pyHAaMEHTa, TPYHTOBBIM PacTBOPOM,
JBJIOM U TPYHTOM,

- MEXaHU3MBI JUIS CO3IaHMs KacaTeIbHOW 1 HOPMaJIbHOM Harpysok;

- yCTpOWCTBa JUTsl M3MepeHus aedopmaruii odpasua.

[IpuHIMNIMANBHAS cXeMa cpe3HOro Nprudopa NpuBeeHa B IpuiioxeHun T.

6.2.2.2 KoHcTpyKIMst cpe3HOro mnpubopa HOJDKHA OOECHeYMBATh BO3MOXKHOCTH IIPHIIOKEHUS
KacareJbHOH Harpy3ku 10 10kH.

6.2.2.3 ®opMbl 11 CMOpaXKMBaHUS W3TOTABIMBAIOT M3 Marepualla HU3KOW TEIIONpPOBOIHOCTH
(mampumep, opraHuyeckoro crekna). TonmMHA CTEHOK KoJel (OPMbI M3 OPraHMYECKOro CTeKiIa
JoipkHa ObITh He MeHee 20 MM.

KoncTpykims (GopMbl 10/DKHa oOecneyrBaTh BO3MOXKHOCTH OJHOCTOPOHHETO IPOMOPAXKMBAHMS
o0pasiia yepes3 ero TOpLEBble NOBEPXHOCTH M MCKIIIOYATh OTXKATHE W OTTOK BOJBI U3 TPYHTA IIPU €ro
NPOMOpa’KUBAHHH.

[IpuHumnuaneHele cxeMbl (GOpPM MpUBEIEHB B TNpwioxkeHun Y. B ¢opme nepBoro Tuma

HOATOTAaBIMBAIOT 00pa3isl BHAA "TPYHT (TPYHTOBBIM PACTBOP, J€) - MaTepua’ Ijis ONpeaeIeH s Ref
(6.2.1.1),8 dopme BrOoporo tuma - oOpasiubl BuAa "TPYHT - TPYHTOBBIH pacTBop (Jem, IpyHT)" - mis

onpeieneH s R u Ran,i-

6.2.3I1oaAroroBKa K UCILITAHUIO

6.2.3.100pa3zern rpyHTa M3roTaBIMBaIOT ¢ yueToM TpeboBanuii 6.1.1.4u nmpunoxxenus VY.

6.2.3.2 O0pazeny Marepuaia M3rOTABIMBAIOT C YYETOM TpPEOOBAaHHI NPHIOKEHHUS Y IHAMETPOM,
PaBHBIM iMaMeTpy o0pasiia TpyHTa, U BEICOTOM, ONpeeNsieMOl KOHCTPYKIKEH Cpe3Horo npubopa.

6.2.3.3 [ToaroToBieHHbIH K HCIBITAHUIO 0Opasel IIOMEIIAIT B CPE3HYyI0 KOpoOKy mnpubopa u
MPOU3BOJIAT CJIEYIOIINE ONEPaLUH:

- 3aKpeIuIsIIoT oOpasel Tak, 4ToOBbl IUIOCKOCTh CMEp3aHus pacrojiarajack B 3a30pe MEXIy
HOABIYXHOW M HETIOJBMKHOW YacTsMH Npubopa, CoCTaBisomuM 1-2 Mum;

- YCTAQHaBJIMBAIOT HA 00pa3ell rpyHTa ITaMII JJIsl Iepeaadd HOPMAIbHOTO IABJICHHS U LIEHTPUPYIOT
ero;

- 3aKpEILISIOT YCTPOWCTBA JUIsl M3MepeHus aedopmaruii o0pasna rpyHra;

- YCTaHaBIMBAIOT CPE3HOW MPHOOP Ha CTAHHHY IO NPECC U LIEHTPUPYIOT;

- 0CBOOOX/IAIOT IOJBIDKHYIO 4YacTh CPE3HOM KOPOOKH, NMPUCOCIUHSIOT K HEH MEXaHW3M Ui
CO3JJaHUsI KacaTeJIbHOM Harpy3KH;

- 3alUCHIBAIOT HAyalbHbIE IIOKAa3aHWs YCTPOWCTB Il M3MepeHust Jedopmanuii obpasua u
(UKCHPYIOT BpeMsl Havyasia UCTIbLITaHuSI.

6.2.41IpoBecHUE HCITBITAHHS

6.2.4.1 KoOpasiy rpyHTa IUIaBHO, HE JOITyCKasl yAapoB, IPHKJIAIbIBAIOT HOPMAJIbHYIO HarpysKy u
3aTeM NEPBYIO CTYIIEHb KacaTelIbHOM Harpy3KH.

6.2.4.2 3nayeHne HOPMAJILHOTO JABJICHHS, DX KOTOPOM HPOBOJSAT HCIBITAHHE, ONPENCISIOT B
nporpamme ucnbITanuid. [Ipyu oTCyTCTBHHM JaHHBIX 3TO AaBieHue npuHuMatoT pasHbeM 0,1 MITa.

6.2.4.3 3HaucHHe NepBOil CTYNCHH KacaTebHOM Harpy3kn (I M CTyNeHH IOCIEIyIOLIero
HArpYKCHUSI AQ, KH, Tpy HCOBITAaHMSIX MO OMNpENeNeHWI0 Cpe3a MEp3Jor0 TPYHTa, TPYHTOBOTO

pacTBopa ¢ MarepuaioM (pyHIAMEHTa W CONPOTHBICHHUS Cpe3y MEp3Joro IpyHTa IO TOBEPXHOCTH
CMep3aHusi ¢ JPYrUM TPYHTOM HJIM TPYHTOBBIM PACTBOPOM OIPEICIISIOT B cooTBeTcTBUH ¢ 6.2.4.4 Ilpn

HEIOCTaTOYHOM KOJHYECTBE 00pa3ioB 3HAYCHUS Q u AQ MOTYT OBITB OIIPENeNICHEI 10 (popMyIam:

Q=11 Ay ; (6.4
AQ=AT Ay, (6.5

rae T1 - kacarenbHOE HanpsukeHue, MIla, mpuHnMaemoe o tabsume 6.1;

2.
At - IUIoLIa b CMep3aHus oOpasua rpyHTa ¢ oopaszom Marepuania pyHaamenra, cM



AT - npupamenne KacaTeNPHOTO HANPSIKEHHS HA KaXKIOH CTymeHH Harpykenms, MIla,
NpUHUMaeMoe 1o Tabmuie 6.2.

Tabuuua 6.1

3HaueHue KacaTeab,HOro HanpsbkeHus 11, MIla, Ha mepBoit cTyleHn HarpyXeHHsI IPH
[pyntsl Temreparype rpyHra, °C

03] -05| -1 |-15] 2 | 25| 3|35 4] 6| -8] -10

IIpu onpenenenun Ras

IMeckn 0,04 0,06 0,09 0,1 0,4 0,6 0,18 0,20 0,23 0,26 0,31 0,36

I'muauICTHIC 0,03 0,04 o0,0r 0,09 0,211 0,13 0,14 0,16 0,18 0,21 0,24 0,27

IIpu onpenenenuu Ry

Ileckn 0,05 0,08 0,12 0,15 0,27 0,19 0,21 0,22 0,24 0,29 0,34 0,39
I'muancTeie 0,03 0,05 0,08 0,20 0,22 0,13 0,15 0,16 0,18 0,21 0,24 0,27
[Ipumeuanus
1 3nauenust T1 Opu ONMPEACICHUH COIPOTUBIICHHS CPE3y MEP3IbIX IPYHTOB, TPYHTOBBIX PACTBOPOB IO TOBEPXHOCTH
cMep3aHus Raf C METaJUTHYECKUM MaTepranoM GpyHIaMeHTa clIeayeT NpUHUMaTh ¢ ko3 duimenrom 0,7.

Ren

2 3nauenus Tq mpu oOIpeseiIeHUH
HaMMEHee MPOYHOro rPyHTa.

MPU CMOPAXKUBAHUM PA3HOPOIHBIX TPYHTOB CIEIyeT MPUHUMATH IS

3 EcnM Ha mepBoil CTyNeHM Harpy:KeHHs HaOlIoaeTcsi He3aTyXalollas IMOJI3y4ecTb, 3Ha4eHHs [1 HeoOXOIMMO
YMEHBILHUTS B 1Ba pasa.

Tabuuua 6.2
TemnepaTypa HCIBITBIBAEMOTO [Ipupamienue kacaTenbHOr0 HalpsKEHUs Ar,
rpyHra, °C MIla
Or Omo -1 0,01
Hmwke -1 " -3 0,02
" 3" -6 0,03
" -6 0,04

HpI/I OIIpEACICHNU At YUYUTBIBAKOT YMCHBIICHUEC TUIOMIAAN CABUTI'd B TCUHCHUEC UCIIBITAHHA.

6.2.4.4 3HaueHMe mNEPBOHM CTYNEHM KacaTeJIbHOW Harpys3ku Qi kKH, mpu wucnbITaHUAX 1O
OIpE/IETICHUIO CONPOTHUBIICHUH Cpe3y JibAa 10 IOBEPXHOCTH CMEp3aHMsl ¢ MarepuasioM (yHAaMEHTa;
MEp3JI0Tro IPyHTa, JbJa - C JPYTMMH MaTepHalaMH U JIbJa ¢ TPYHTOM HJIM I'PYHTOBBIM PacTBOPOM
CJIe/IyeT YCTaHABJIMBATh B COOTBETCTBHH C 33JaHHEM, a [IPU €r0 OTCYTCTBHHU OIPEAEIATh HA OCHOBAHUH
pe3yNIbTaTOB IMPEABAPUTEIBHO MPOBEICHHBIX WCIBITAHUI IIPU HENPEPHIBHOM OBICTPOM BO3JEHCTBHU
HArpy3KH 10 GpopmyIie

Q1 = 01Ry oAy (6.6)

rae Raf 0- ycIOBHO-MrHOBEHHOE CONPOTHBICHHE CPE3y MEp3IOro IPYHTA, JbAA [0 MOBEPXHOCTH
CMep3aHusl, onpeaensieMoe B cooTBercTBuu ¢ 6.2.4.91 6.2.5.4 MI1a.

[arnee yBenn4nBarOT KacaTelbHYI0 HAIPY3KY CTYICHSIMU HArpyKEeHHs AQ, kH, 3Ha4YeHUsI KOTOPBIX,
[PU OTCYTCTBUH 33/IaHHs, OTIPEEISIIOT 110 hopmyrie

AQ=Q, /2. (6.7)

6.2.4.5 H KkaxI0i CTYIEHH HArpy>KeHHs 3allMChIBAIOT IOKa3aHHs NPUOOPOB (YCTPOMCTB) JUIst
u3MepeHus jaedopManuu cpeza obpasia yepe3 MHTEPBAJIbl BPEMEHH, NMPHUHHUMAEMbIC M0 YKa3aHUSIM
6.1.4.3,10 AOCTHKEHUS YCIAOBHOM cTabmim3armu nqedopmanuu (6.1.4.4).



6.2.4.6Ecnu Ha oyepeHOI CTYNEeHU Harpy)XeHHs cTadmin3annu aedopmanny He HabII0IaeTCs, TO
Harpy3Ky BBIAEP)KMBAIOT /10 BO3HHKHOBEHMs Je(DOPMHPOBAHHUS C IIOCTOSHHOM CKOPOCTBIO, KOTOpPOE
CUMTAETCsl JOCTUTHYTHIM, KOTJa CKOPOCTh Ae(hOPMHPOBAHUS B TEUEHHE JBYX CJICIYIOIIMX APYr 3a
apyrom 12-1acoBbIX HHTEPBAJIOB COXPAHSETCS OCTOSIHHOM.

6.2.4.7VcnipiTanne 3aKaHYMBAIOT, KOTAA Je(OPMHUPOBAHUE C TOCTOSHHOW CKOPOCTBIO YCTaHOBJIEHO
HE MEHee 4eM JUIs ABYX CTYIEHEH KacaTeJIbHOW Harpy3KH.

6.2.4.8 [Tocne OKOHYAHUsI UCHBITAHUSI OTOMPAIOT MPOOBI JUIS ONPEAETICHHs BIAKHOCTH W3 30HBI
cpesa.

6.2.4.9 Ilpy npoBENCHUM WCIBITAHUS TPU HENPEPHIBHOM OBICTPOM BO3pAacTaHWM HArpy3KH K
o0pasily IUIaBHO, HE JIOMyCKas yaapoB, INPHKIAJBIBAIOT KacaTeJbHYIO HAarpysKy, yBEIH4YHBas ce
HENIPEPHIBHO M 00eCHeyrBasl TaKyl0 MOCTOSHHYIO CKOPOCTh Je()OpMUpOBaHMs 00pa3sia, 4ToObl BpeMs
OT Hayajia UCIBITaHKS 1O MOMEHTA pa3pyuieHus oopasua cocrasisuio 20-30c.

B npouecce ucnbITaHus TPON3BOIAT aBTOMAaTHYECKYIO 3aIIMCh KacaTeIbHOM Harpy3Ku Ha oOpasel, a

IPH OTCYTCTBUHM CHCTEMBbl aBTOMATHYECKOH 3amHCH (DHKCHPYIOT Harpysky Qo+ kH, B MoMeHT ero
paspyLieHus.
6.2.4.10B npouecce MCHbITaHKUS BEAYyT KypHal 1o (hopMe, IPUBEACHHON B IIPHIOKEHUH A.
6.2.5006paboTKa pe3yapTaToB

6.2.5.1B npouecce McHBbITAHUH CTPOST rpaduK 3aBUCUMOCTHU JleopManuii rpyHTa | 8o BpPEMEHU
OpH Pa3IUYHBIX 3HAYCHHSAX KACATEILHOTO HanpshkeHus (npunoxenue D).
6.2.5.2[IpenenbHO AMUTENBLHOE 3HAYEHHE COIPOTHBIICHUS CPE3y MEP3JI0Tr0 IPYHTA 0 IIOBEPXHOCTH

CMEp3aHusd Raf ' s OIIPEACIAIOT KakK HanOOJIbIIIEE KacaTEIbHOE HalpsKEHUE, MpU KOTOPOM
npousoIniuia CTa6I/IJ'II/I3aIII/IH Zle(l)OpMaIII/II/I 06pa311a Ipy 3aJaHHOM HOPMaJIbHOM HAIPS?KCHUU.

6.2.5.31Ipu onpeneneHuu Rat + Ren: Ren,i
3apaHee NOCTPOCHHON TAPUPOBOYHOM KPUBOH.
6.2.5.4 Tlo pe3ynpTaTaM HCHBITAHUNA IPU HENPEPHIBHOM OBICTPOM BO3pAacTaHWM HArpy3Ku
OIPEJIEIISAIOT YCIOBHO-MTHOBCHHOE 3HAUYEHHME COINPOTHUBIICHHS CpPE3y MeEp3JIoro TIpyHTa, JipAa MO

BBOJAT IOIPABKYy Ha TPCHHUC B CPE3HOM an60pe 1o

MOBEPXHOCTH CMEP3aHUSL Ret 0, MIla, o ¢popmyne

Raf .0 =Qo/ Ayt - (6.9
6.3 MeToa 0AHOOCHOTIO CKATHSA

6.3.1CymHocTts MeTOIa
6.3.1.1VcnpITanie MepP3JI0ro IpyHTa METOAOM OJHOOCHOIO CHKATHS MPOBOIAT ISl ONPENEIIEHHS
CIIEAYIONINX XAPAKTEPHCTHK IPOYHOCTH W Je(GOPMHUPYEMOCTH: MpEENa MPOYHOCTH Ha OIHOOCHOE

cxarne Rer Roc: MOJyJIsl IMHEIHOW fedopManyn E, K03(h(pULMEeHTa MONIEPEYHOT0 paclInpeHHs Vi

k03¢ dunmeHTa HenMHeHHON nedopmanuu A K03((HULMEHTa BI3KOCTH CHIBHOJBIUCTBIX TPYHTOB n
JUsL TIeCKOB (KpOME TpPaBeNMCTBIX W KPYNHBIX) M TJHHHCTBIX TPYHTOB, KpoMe 3aTop(hOBaHHBIX,
3aCOJICHHBIX M CBITyYeMEp3JIbIX Pa3HOCTEH YKa3aHHBIX TPYHTOB.

6.3.1.2 DT XapakTepUCTHKH ONpPENEINSIOT [0 pe3ynbTaTaM Harpy)xeHusi oOpasloB TIpyHTa
BEPTHKAJIBHOW HArpy3kod B YCJIOBHSAX CBOOOAHOIO OOKOBOTO pacUIMpEHMs C JOBeAeHHEM obOpasua 1o
XPYIKOTO pa3pyLIeHHs WM JOCTH)KCHHUS He3aTyXarollel 1MoJI3y4ecTH.

6.3.1.3 /s WchbITaHUi MCHOJNB3YIOT 00pasibl MEp3Joro IpyHTa HEHAPYIICHHOTO CIOXKEHHS C
HPUPOHON BIQXKHOCTBIO U JIbJUCTOCTHIO.

TonmuHa MPOCIIOEK JbJIa B 00pa3iie JoDKHA OBITh HE Ooiee 2 MM, a JIbAUCTOCTh < 0,4.

Ipu onpenenennn ko3¢ HUIHEHTa BI3KOCTH CHIBHOJIBIUCTHIX TPYHTOB TOJIIMHA MPOCIOCK JIbAa B
o0pa3ie gomkHa ObITh He Oonee 10 mm.

6.3.1.4 O6pa3ubl JOKHBI UMETh (QopMy ImuHApa muamerpoM 71,4 w Beicotoit 140 MM win
muamerpoM 49u Beicoroit 100Mm.

6.3.2000pyznoBanue U MpudOpsI

6.3.2.1 B cocraB yCTaHOBKH JUIsi HUCHBITAHUS MEP3JIOr0 TPYHTA METOJOM OJHOOCHOTO CXKATHS
JIOJKHEI BXOIUTh.

- miatopmel (MOIBIKHAS M HEMOJBIKHAS) ¢ HAOOPOM MITAMIIOB JUISi YCTAHOBKM W KPEIICHHS
obpasia rpyHra;

- MEXaHU3M JIJIsl BEPTUKAIBHOTO HATPYKECHUS 00pasia;

- YCTPOMCTBA IJIsl K3MEPCHUS TPOJIOIBHBIX U IMOMEPEYHBIX Ae(hopMaIiuii.



[puHIMNHANEHAS CXeMa YCTAHOBKH MPHUBEICHA B IPUIIOKEHUN X.

6.3.2.2 KoHCTpYKIMS YCTAaHOBKM M MEXaHHM3Ma JUIsl BEPTHKAJIBHOI'O HarpyXeHus oOpasua rpyHra
JIOJDKHA 00ecreYnBaTh.

- BO3MOXKHOCTh HarpyXeHus oOpa3una TpyHTa HENpEepbIBHO IIPH IOCTOSHHOM CKOpPOCTH
nehopmupoBanus odpasua He MmeHee 1 mm/c;

- 00mIyr0 Harpy3Ky Ha oOpasen rpynTa He meHee 30kH;

- BO3MOXHOCTH Jiehopmariuu oopasia He meaee 30 MM.

6.3.3I1oaroroBKa K UCILITAHUIO

6.3.3.100pazern rpyHTa M3roTaBIMBaIOT ¢ yueToM TpeboBanuii 6.3.1.3u 6.3.1.4.

6.3.3.200pas3er rpyHTa U3BJICKAIOT U3 KOJBIA, TOMEIIAIOT MEXK/y HIOKHUM M BEPXHUM IITaMIIaAMH
Y IIPOM3BOMSAT CIEAYIOLIUE ONEpPaLnH:

- 3aKPEIUISIOT [TapOBJIArOHENIPOHUIIAEMYIO 000JI0UKY Ha OOKOBBIX IIOBEPXHOCTSIX IITAMIIOB,

- Ha o0Opasel] yCTaHaBJIUBAIOT YCTPOMCTBA AJIsl U3MEPEHUSI IONIEPEUHBIX e OpMalnii;

- oOpasery co IITaMIIaMH IOMEIIAIOT HAa HWKHIOI HEMOJBMKHYIO IUIaTQOPMY YCTaHOBKU H
LEHTPUPYIOT;

- 3aKPEIUISIOT YCTPOWCTBA JUIs U3MEPEHUsI IPOIOJIBbHBIX AedopMariuii obpasia.

6.3.3.3 Ilocne BblnepkuBaHus oOpasla TpyHTa B YCTaHOBKE IPOM3BOASAT IPEABAPUTEIHHOE
oOxaTe oOpasia JaBlICHUEM, PABHBIM HAIIPSHKEHHIO OT COOCTBEHHOIO Beca IpyHTa Ha T'OPU3OHTE
otbopa obpasua (HO He 6oJjee MONOBUHBI YCIOBHO-MTHOBEHHOTO 3HAYCHHUS MPOYHOCTH HA OJAHOOCHOE
ckarue), B TeyeHume 15 c. 3atem o0Opasel pasrpyXaroT, 3alChIBAIOT [OKa3aHUS MPUOOPOB H
(bUKCUPYIOT BpeMsl HayaJia UCIBITAaHHUH.

6.3.4 IlpoBercHME WCHIBITAHWSA TMPH HENPEPHIBHOM OBICTPOM BO3PACTAHUM HATPY3KH VIS
ONIPEICIICHNS YCIOBHO-MIHOBEHHOTO 3HAYCHHSI TIPE/IeNa POYHOCTH Ha OJHOOCHOE CKaTHe Roc

6.3.4.1 K oOpasuy miaBHO, HE JOIyCKas yIapoB, INPUKIAALIBAIOT HArpy3Ky, yBEJIIMUUBas ce
HETPEPBIBHO U 00eCIIeUnBas MIOCTOSHHYIO CKOPOCTh AeopMupoBaHus oOpa3ia He MeHee 1 mm/c.

6.3.4.2VcnpITanue TOHKHO MPOJOJDKATHECS 0 MOMEHTA pa3pylicHUs o0paslia, eclik pa3pyllcHue
HOCHT XpPYIKUI Xapakrep, WIM 0 MOMEHTa, KOIZla OTHOCHUTENbHas NpoJoibHas aedopmarus
pocturaer 3madenus € 20,20, ecnm oOpasen nedopMHUpyeTCs BS3KO, 03 BUAMMBIX IPH3HAKOB
paspylieHus.

6.3.4.3B nporecce UCIBITAHUS MPOU3BOAAT aBTOMATHYCCKYIO 3alMCh HATPY3KHM Ha 00pasell U ero
nedopmanmii. Ilpyu OTCYTCTBHM CHCTEMbI aBTOMATHYECKON 3amucu (PUKCHPYIOT HArpy3Ky U BBICOTY
o0pasia rpyHTa B MOMEHT €r0 pa3pyILIeHHUs WIN BSI3KOTo e opMUpPOBaHHSI.

6.3.4.4B nporecce UCIBITAHUS BELyT KypHA, (hopMa KOTOPOTO NPUBEACHA B MPHIOKECHUH A.

6.3.5I1poBeaeHne UCTIBITAHUS HA TIOJI3YUYECTh JUIS ONPECICHHS MPEAEIbHO AIUTEIHHOTO 3HAUYCHHUS

npejiena MpovYHOCTH Ha OJJHOOCHOE CHKATHE R U XapaKTEePUCTUK AeOPMUPYEMOCTH E.v.A
6.3.5.1 K oOpasiy miaBHO, HE AOMyCKas yIapoB, IMPHKIAABIBAIOT HArPy3Ky, YBCIHYHBAs €€
PaBHBIMHU CTYIEHSIMU HArpyXeHusi. Bpemsi NpuIIOKEeHUsI HArpy3KH Ha KaIOW CTYNEHHU OJDKHO OBITH

y Oz,
He 6osee 30 c. Ha kaxa0ii CTylIeHH 0CEBOE HANPSDKEHHE B 00pasile JOJDKHO OBITh MOCTOSHHBIM (&
= const).

6.3.5.2 Hirpy3ky Ha oOpaser rpyHra Fi. kH, Ha KaXmoi CTYICHHM HArpPYKEHHUS OINPEACIIIOT 10
dhopmyie
F = d? /4 (6,9
i TS0, bi" 14, ,

rae Ji- cpenHMid auMamerp oOpa3lia TpyHTaZ B MOMEHT IPWIOKEHUS OYEPEAHOW CTYyIeHH
Harpy>XeHHs, CM.

6.3.5.3 Hipsoxenne Tz MIla, Ha Ka)KI0# CTYIICHH HATPYKEHHS OTPEACIISIOT 110 (hopMyIie

0, =Ry /10, (6-10)

rie Roc- ycnoBHO-MraHosenHoe 3Hadenme mpenena NMPOYHOCTHM TPYHTAa HA OJHOOCHOE CiKATHE,
ompeessieMoe TI0 pe3ybTaTaM UCIIBITAHUS TIPH HETIPEPHIBHOM OBICTPOM BO3pacTaHWM Harpysku, MIla

(6.3.7.2);

N - nopsAKOBEI HOMEDP CTYIEHU HATPYKEHHS.

0' .
6.3.5.43mauenne %' MokeT OBITH ONpeeneHo Mo GopMyIe

o, =Rn /5, (6.19



rne R- pacdyetnoe compoTuBieHME TpyHTa IOX MOAOMBOM (yHIZAMEHTa, ONPEACTAEMOE B
COOTBETCTBHH C NPUIIOKEHHEM P.
6.3.5.5 lna obecredeHnsT MOCTOSIHCTBA OCCBOTO HANPSDKEHHsT B 00pasie Ha KaKAOW CTYICHH

F AF .
HArpy)KCHUsI OIMOJHHUTEILHO YBEAMYUBAIOT HArpysky ! Ha L] npu yBenuuenmu nmamerpa
obpasia Ha 3% (2 MM 1 o6pasunoB auamerpoM 71,4 MM) ¢ MOMEHTa Hadyajla HMCHBITAHHUS HIH

TIPEIIIECTBYIOMIErO T0TPYKEHHS.
=
1" xH, onpenensror o Gopmyie

AF; | :%Jz,i (diz,j _diz,j—l)’ (6.12

3HaueHne

rac di, j- AUaMETp 06pa311a B MOMCHT JOIPY>KCHMSI, CM;

d; ,j=1- AnaMeTp oOpa3la B MOMEHT NPHJIOKEHHUs CTYNEHU HArpy:KeHHs WIHM IPEIIIECTBYIOLIEro

JOTPYKEHHS, CM.

6.3.5.6I1poa0/mKUTEILHOCTD JCHCTBUS KaXKI0M CTYIICHN HArPyKEHHS JOJDKHA COCTABIIATh 24 9.

6.3.5.7 H xaxaoil cTyHneHH HarpyXeHusi 3alHChIBAIOT MOKA3aHHS YCTPOHCTB JIsl M3MEpPEHHUs
nedopmanuii Yepe3 MHTEPBaIbl BPEMEHH, MpUHUMaeMmbie Mo 6.1.4.3,1 cTposT rpaduk 3aBUCHMOCTH
TPOIOIIBHOM HeopMarnnu 00pasiia TPYHTa OT BPEMEHH - KPUBYIO Ton3ydectH (nprtoxenwe L1).

6.3.5.8 McnbiTanne MpomoIDKalOT OO TEX IOp, IMOKa mporecc aehOopMHpOBaHWSA OOpasia He
HepeieT B CTaIdi0 He3aTyxarolledl moisydectd (CTagus He3aTyXaroIeW IOJI3YYecTH CUYHUTAETCS
JOCTUTHYTOH, Korza nedopmannu odpasua OyayT pa3BUBATHCS C MOCTOSHHOW WM yBEIWYHBAIOLICHCS
CKOPOCTBIO) MIIM OTHOCUTENIbHAsK POaoibHast aedopmartust obpasia gocturder 0,20.

CkopocTth JiepOpMaIMi CYMTAIOT MOCTOSHHOW, €ClM B TpeX IOCIeNIOBaTeIbHBIX HHTEpBaax
u3Mepenuit gedopmarus namensiercs He 6osee uem Ha 0,02mm 3a 2 4.,

6.3.5.9B nporecce UCIBITAHUS BELYT KypHA, (hopMa KOTOPOTO MPUBEACHA B MPHIOKECHUH A.

6.3.6 IlpoBeneHne WHCHOBITAHUS HA MOJN3YydYecTh JMJIsl OmpenesieHus KoI(hHUIUCHTa BI3KOCTH

CHJIbHOJIBIUCTBIX TPYHTOB n

6.3.6.1 KoOpasily rpyHTa MpUKIAABIBAIOT HAIPY3Ky B COOTBETCTBUM ¢ TpeboBanusamu 6.3.5.1.

6.3.6.2 Hirpysky Ha oOpasel Ha KaKI0i CTYIICHH Harpy>KeHus onpenessitot mo 6.3.5.2 - 6.3.5.4.

6.3.6.3/]51s1 obecrieueHMs IOCTOSHCTBA OCEBOT0 HAMPSIKEHHUS BBITIOIHAIOT TpeboBanus 6.3.5.5.

6.3.6.4 Kuokayo cTyneHb HAarpy»KeHHs BbIJCP)KHBAIOT /0 YCJIOBHOHM CTaOWIM3alUM MPOIOJIbHON
nedopmanuu obpasia rpyHra, npuHuMaeMon mo 6.1.4.4 umu 10 JOCTHKEHUS CTaJAud HE3aTyXaromle
MOJI3Y4YeCTH.

6.3.6.5 H kaxmoil CTYNCHH HArPYXKEHHS 3alMCHIBAIOT IOKa3aHWS MPHOOPOB IS H3MEPCHHS
nedopmanuii oopasia rpyHTa Yepe3 HHTEPBaIbl BpeMEHH, IpuHruMaeMbie 1o 6.1.4.3.

6.3.6.6B mporecce UCIBITAHUS BELYT KypHA, (hopMa KOTOPOTO NPUBEACHA B MPHIOKECHUH A.

6.3.6.7 B mpouecce wucnbITaHUs IS KOKIOH CTYNEHM HArpy)XEHHsl BBIIOJHSIIOT CJCIYIOIHe
orepanuu:

- CTPOST KPHUBYIO Moj3ydectd (npunoxenue 11);

- Ha KPHMBOI1 MOJ3YYECTH BBIICISIOT JIMHEHHBIC YYaCTKH, OTpakarolye aeopMUpoBaHie oopasia
IPYHTa C MOCTOSIHHON CKOPOCTHIO, €CJIM OHO MMEJIO MECTO NP JAHHOM 3HAYCHHU HAIPSHKEHNS;

- Ui BBIJCJCHHBIX JIMHEHHBIX YYaCTKOB OMNPEACNISIOT 3HAYCHHE CKOPOCTH JIe(OpPMHUPOBAHUS

o6pasua Vi Mm/4, o popmyiie
y=B0 (6.13
At
rne ANy - pasnocts mpononbHBIX nedopmanmii 0o6pasia rpyHTa B KOHIE M Hadaje Iepuoja
71e(OPMHIPOBAHIS TPYHTA © HOCTOSHHO! CKOPOCTBIO Ha | -if CTYIICHH HATDYKEHHS, MM;
At - nponomkuTensHOCTS Meproaa AeOPMUPOBAHKS 06pa3La TPYHTA C MIOCTOSHHONH CKOPOCTBIO

na | -if crynenu marpysxenus, u;

Vi
- II0 BBbIYHUCJIICHHBIM 3HaA4YCHUSIM ! OIpEACIAI0T 3HAYCHUA CKOPOCTU OTHOCHUTCIIBHOTO

nedopmupoBanus 00pasna rpyHra & 1k, Ha i CTYIEHH HarpyxeHus 1o gopmyie

£ =V—hi, (6.19

rue N- nauansnas BeicOTA obpasma rpyHTa, MM.



&
6.3.6.8 H OCHOBAHHH ITOJTyYCHHBIX 3HAYCHAUH |

&=1

CTPOSIT PEOJIOIUYECKYIO KPUBYIO, OTPAXKAIOLIYIO

3aBUCHMOCTD (Ui ) (npunoxenwue II).

Peonornveckyro KpHBYIO Ha HAYaJIbHOM Y4YacTKe aIllpPOKCUMUPYIOT IPSIMOW HAHMJIYYILIEro
NpUOIMKEHHS K 9KCIIEPUMEHTAIBHBIM TOYKaM rpadUuecky Wi METOJJOM HAUMEHbBIINX KBaJPaTOB.

6.3.6.9VcribiTaHie 3aKaHYMBAKOT, KOTJa HA HAYAILHOM JIMHCHHOM y4acTKe PCOJIOIHIeCKON KPUBOM
MOJIy4eHO HE MEHEee TPEX IKCIEPUMEHTAIBHBIX TOYEK M CTOJIBKO JKE 3a ero MpejeliaMu Iocie nepexoa
paccMaTpruBaeMoi 3aBUCUMOCTH B HETMHEHHYIO.

Ecnu  ykazaHHOE YCJIOBHE HE BBINOJHACTCS, TO HEOOXOJMMO YBEIHYUTh HYHCIO CTyMeHel
HarpyXeHUsl.

6.3.7006paboTKa pe3yIbTaToB

6.3.7.1 O0paboTKy pe3yJbTaTOB HCIBITAHWIA BBIMOJHSIIOT OJHOBPEMEHHO C MPOBEACHHEM CaMHX
UCTIBITAHUI M TIEPEXO0/] K CICAYIONIEMY DTaIly HUCTBITAaHNH (CTYIICHH HArpY)KCHHs, TOTPYKCHHS H T.JI.)
OCYLIECTBILSIIOT TTOCIIe 00pabOTKU pe3ysbTaTOB Ha MPEIbIAYIIEM dTalle.

6.3.7.2110 pe3yinbTaTaM MCIBITaHHS NPH HEIPEPHIBHOM OBICTPOM Bo3pacTaHud Harpysku (6.3.4)

ONPEEIAIOT YCIIOBHO-MIHOBEHHOE 3HAYEHHE Tpeiesia MPOYHOCTH HAa OJHOOCHOE CiKaThe Rec: MIla,
o gopmyrnam:

- IPY XPYIIKOM pa3pyLieHuH o0pasia; (619

Roo =
s

F

Roc = — - npu nmacTudeckom paspyiienun oopasia, (

An

616

rac AO n - COOTBCTCTBCHHO Ha4aJIbHAsA U KOHCYHAas (HOCHC IIPOBCACHUA I/ICHBITaHI/IH) rromann

2.
HOTEPEYHOro ceyeHus obpasia, cM

F - paspymaromas marpyska, kH, onpeznensemas no 6.3.4.2.

6.3.7.3[IpeneIbHO UITEIBHOE 3HAUCHHE MPE/eNa IPOUYHOCTH HA OXHOOCHOE CXKAThe IpyHTa Re
MIla, onpenesnsioT o pe3yabTaTaM HCHbITAHHS Ha MOJI3Y4eCTh, IPOBEICHHOTO B COOTBETCTBUH € 6.3.5,
o popmyse

R. =060, (6.17)

rac Uk—l' Halps’KEHUE B 06pa3ue I'pyHTa Ha CTYIICHU HArpy»KCHUA, npe,umecn;y}omeﬁ k-I‘/'I

CTYTICHH, Ha KOTOPOW TMpoIecc AehOPMHUPOBAHHS 00Opasia MepexXOJUT B CTAaWI0 HE3aTyXaromieH
nomsyuectd (6.3.5.8) MITa.
6.3.7.4 Ilo pesyapraram 3TOoro ke wuchbiTanus (6.3.5) onpenensoT TakKe XapaKTePUCTHKU

nedopMUpyeMOCTH MEP3JI0Tro rPyHTa E A u V B cooTBercTBUM ¢ mpunoxkenuem 111,

6.3.7.5 Ilo pesynbraraM HCHBITaHUS, NPOBEAEHHOTO B COOTBETCTBMH ¢ 6.3.6, ompenensior
K03((PULMEHT BI3KOCTU CHIILHOJIBANUCTHIX IPYHTOB . MIlIa-4, ¢ Tounocteio 10 MIla-u o popmyie

n= M, (6.19

3¢

roe Oj- HanpsKeHHE, COOTBETCTBYIOIlee TOdke A  mepecedeHus JHMHEHHOro —ydacTka
peonoruueckoii kpuoii (6.3.6.8)c ochro abermce, MIla;

0, - HanpsbkeHHE, COOTBETCTBYIOIIEE KOHEYHOM TOUYKE B smneitsoro Y4acTKa PEOoJIOTHYECKOMN
kpuBoii, MIla;

€ - 10 )Ke, uro u B 6.3.6.7.

6.4 MeToa KOMIPECCHOHHOI0 CKATHUS
6.4.1CymHocTts MEeTOIA

6.4.1.1 VcneiTaHHEe MEpP3JIOr0 TPyHTAa METOJOM KOMIIPECCHOHHOTO C)KATHS IIPOBOIAT LIS
ompesiesieHss  CICAYIOIMX XapaKTepUCTHK JIeGOopMUpPYEeMOCTH: KOIDPHUIUCHTa CKUMACMOCTH



IIaCTUIHOMEP3JIbIX T'PYHTOB mf ’ KOS(l)(l)PIIII/IeHTa OTTauBaHHUA A(h 1 CXKUMACMOCTU NIPU OTTaUBAHUU

M 119 TmeckoB M TIIMHECTHIX TPYHTOB (KpPOMe IECKOB TPABENHCTHIX M KDYIHBIX), a TaKKe
3aTOp(OBaHHBIX, 3aCOJICHHBIX U CHIITYyUYEeMEP3JIbIX PA3HOCTEH YKa3aHHBIX TPYHTOB.

6.4.1.2 DTn XapaKTepUCTUKH ONPENEIISIOT [0 pe3yibTaraM HCHbITaHUH 00pa3loB IpyHTa B
KOMIIPECCHOHHBIX TpuOopax (omoMeTpax), HCKIIOYAIIINX BO3MOXXHOCTH OOKOBOTO PpACIIMPEHUS
oOpasiia TrpyHTa TP €ro Harpy>KeHMM BEPTHKAJIbHOW Harpy3kod B MEp3JIOM WJIH OTTasHHOM
COCTOSIHUH.

PesynbraThl ncnbiTaHui O0GOPMISIOT B BHIE IpaduKoB 3aBUCHMOCTEW aedopmaimii obpasua oT
Harpy3KH ¥ UX U3MEHEHUs BO BPEMEHH.

6.4.1.3 Hirpy3ky npH HCHBITAHHUSX ONPEAEIAIOT U3 YCIOBHS, YTO Ha NEPBOW CTYIIEHH HArpy>KCHUS
JIaBJICHUE JIOJDKHO OBITH PABHO HANpPSDKEHUIO OT COOCTBEHHOTO Beca Ha IiTyOuHe oTOopa obpasia, a Ha

MOCTIETHEH CTYNEHH - pPAacYeTHOMY CONPOTHBICHUIO TPyHTa TOJA TIOAOIIBOHM (yHIaMeHTa R,
3a/1aBaeMOMY B IIPOTpaMMe HCIIBITAaHHH.

ITpumeuanne - IIpu OTCYTCTBHM JaHHBIX 3HAYCHHE R JIOIyCKAaeTCsl TPUHUMATh B COOTBETCTBUM C
npuioxeHueM P.

6.4.1.4 JIis1 MCTIBITAHUI HCIONB3YIOT 00pasibl MEP3J0ro TPyHTa HEHAPYIICHHOTO CIOXKCHHUS C

HPUPOHO BIAKHOCTBIO U JIbJUCTOCTHIO.
i <

TommuHa MPOCIIOEK JbIa B 00pasiie J0/DKHa OBITh He Oostee 2 MM, a ibauctocts ' — 0,4.

OO0pa31pl TOKHBI UMETh (POPMY IMIIMHIpPA THAMETPOM He MeHee 71 MM M OTHOIIeHHEM BBICOTHI K
muamerpy 1:3,5.

6.4.20060pynoBaHue U MPHOOPHI

B cocraB yCTaHOBKM /il WCIBITAHMHA TPYHTa METOJOM KOMIPECCHOHHOTO CXKATHUsl IOJDKHBI
BXOJIUTB!

- KOMIIPECCHOHHBIN pubop (0aoMeTp);

- MEXaHM3M ISl BEPTUKAILHOTO HArpy)KeHusi 00pasiia rpyHTa,;

- YCTPOWCTBA [T U3MEPEHHsI BEPTHKAIbHBIX AehopMaruii o0pasua rpyHTa.

6.4.3I1oAroToBKa K UCIBITAHUIO

6.4.3.100pazen rpyHTa H3rOTaBIMBAIOT C yueToM TpeboBanwmii 6.4.1.4.

6.4.3.2 Jlns HCHBITBIBAEMBIX TPYHTOB JIOMOJHUTEIBHO K (U3MYECKUM XapaKTEpUCTHUKAM,
yka3aHHbIM B 4.3, IOJDKHBI OBITh ONpENeNieHbl CICAYIOIHE XapaKTePUCTUKH: THUN KPUOTCHHOMN
TEKCTYPbI, BII&XKHOCTb 33 CUET JISASHBIX BKIOUEHUN H JIbAUCTOCTb.

6.4.3.3006pazer rpyHTa B pabodyeM KOJIBIE [MOMEIIAIOT B HANPABJSIONUA IIWJIMHAP OJOMETpa H
MPOU3BOJIAT CJIEAYIOIINE OTEPALHH:

- Ha o0Opa3sel| rPyHTa CTaBsIT IITAMII U LIGHTPUPYIOT €ro;

- 3aKpeIUISIIOT YCTPOWMCTBA Ui M3MEPEHMs] BEPTHKAJbHBIX Jaedopmarmii oOpasna rpyHTa
CHMMETPHYHO OTHOCHTEJILHO OCH IITAMIIA;

- OJIOMETp YCTaHABJIMBAIOT HA CTAHUHY IOJ] IPECC U LIEHTPUPYIOT;

- BBIJCPIKUBAIOT 00pasel Mpy TeMIeparype UCIbITAHUS;

- 3aIMCHIBAIOT HAYAIIbHbIC TTOKA3aHHUs TPUOOPOB;

- (DUKCHPYIOT TeMIEpaTypy U BpeMsi Hadaja UCIIbITAHUS.

6.4.41IpoBeacHNE MCITBITAHHS

6.4.4.1 K obOpasiyy IJIaBHO, HE IOMYyCKas YAapoOB, NPUKIAIBIBAIOT HArpy3Ky IEpPBOW CTYIICHH
HArpy»KeHHs, CO3/1aBas JaBjeHHE, OTBevaromee TpeboBanusm 6.4.1.3.

6.4.4.2I1ocne crabumuzanuu gaepopmaimn (B cooTBeTcTBHU ¢ 6.4.4.3)yBeIMUMBAIOT HATPY3KY Ha
o0paserl CTyIeHsIMH HarpykeHust B coorBercTBun ¢ 6.4.1.3.Uuca0 crymneHe# H0/DKHO ObITh HE MEHEE
SITH.

6.4.4.3 Kokaylo CTYICHb HAarpy)KCHHs CICAyeT MPHKIAAbIBATEG IOCIE YCIOBHON CTaOMIM3AIHK
BEPTUKAIBbHOM AedopMaliu 00pasiia IpyHTa Ha MIPEAIICCTBYIOIICH CTyeHH, IpuHIMaeMoi 1o 6.1.4.4.

6.4.4.411pu ucnbITaHUAX IS ONIPEIeNICHUS An u M nocne YCJIOBHOM cTabMiM3anuu edopmMannu
Ha NepBOM CTYIEHH HarpyXeHWs IPOHM3BOIAT OTTaMBaHWE OOpaslia I'PyHTa, IOBBIIAS TEMIEPATYpPy
BO3/yXa B IIOMELICHHUH IS MCIBITAaHUH M (UKCHPYIOT IIpH 3TOM aedopManiy odpasla rpyHTa TakKe
IO IOCTIDKEHHs YCJIOBHOH crabmim3anuu nedopmarmu. [lanee NporoDKAlOT HCIBITAHHE I'PYHTA B
OTTasiBIIEM cOCTOsHUM. [IpupamieHne DaBieHWs NPH 3TOM Ha HOCIEYIOIIUX CTYNCHSAX NMPUHAMAIOT
0,05MITIa ayst rmuaucteix rpyatoB u 0,075MI1a - mist eckos.



6.4.4.5 H kaxmoil CTymeHH HArpyXeHHs 3alHCHIBAIOT MOKa3aHHs MpUOOPOB (YCTPOWCTB) s
M3MEpEHUs BEPTUKAIIbHOW AedopMariiy o0pasia IrpyHTa yepe3 HHTEPBaJbl BpEMEHH, IIPUHUMAaEMBbIE 110
6.1.4.3.

6.4.4.6B nporecce UCTIBITaHKS BEAYT )KypHaI, JOpMa KOTOPOTo NPUBEICHA B IPUIIOKECHUH A.

6.4.500paboTKa pe3yapTaToB

6.4.5.1I1o pe3ysnbraraM UCIBITAHUS JUISl KaXKIOHW CTYIIEHN HArpy>KEHHUS BBIYUCIISIOT:

Ah,
- aOCONIOTHYIO CTAOWIN3UPOBAHHYIO BEPTUKAIbHYIO AehopManuio obpasia rpyHTa '’ MM, Kak
cpenHee apuMeETHYECKOEe MOKa3aHue NpuOOpoB (YCTPOIMCTB ISl H3MEPEHHs BEPTHUKAIBHOM
nedopmanunu obpasua rpyHra);

&
- OTHOCHTEIIbHYIO CTAOHIIM3MPOBAHHYIO BEPTHKAIBHYIO Ae(OpMALIio 06pasia rpyHTa | &th o
¢dopmynam:
- Mt 5.10 £
PH MCIBITAHUK [JIsI OIIPEIEIICHUS no ¢opmye (5.10), B KOTOPYIO BMECTO 3HAYEHUSI

£
NOACTAaBJIAKOT 3HAUYCHHUC f

- [P UCTIBITAHUHN IJISI OIPEACIICHUA Ath n m

£ =9 (6.19

rae AN - ageomornas crabunu3upoBaHHas aedopmarys oopasia rpyHTa Mocie OTTAaUBAHMS, MM;

Ahg- abcomroTHas CcTaOMIM3MpoBaHHas naedopmanust oOpaslia IpyHTa Ha IEPBOHW CTYIICHH

Harpyxenus (py JaBJICHUM, PABHOM HANPSDKEHUIO OT COOCTBEHHOTO Beca rpyHTa Ha riyOuHe oT6opa
o0pasiia, ¥ 710 €ero OTTAUBAHUsL), MM;

h1— BBICOTa 00pasiia TpyHTa 1mocie ooKaTust (0 ero OTTAWBAHHS), MM.
¢ =f =
i =f(p) —0 t(p)

(mpunosxenue 111), raoe P JaBJeHHe B 00pasiie Ha KaKI0W CTyIeHu Harpyxenus, MIla.

6.4.5.2[10 BEIYKMCACHHBIM 3HAYCHUSAM CTPOST rpaduku 3aBUCHMOCTH

-1

6.4.5.3 KoddumnueHTs CKMMAEMOCTH  IUIACTUYHO-Mep3yioro  rpyara Mg i, MIla
OMPENENISAIOT KaK BEJIMYUHBI, YACIICHHO PABHBIC TAHICHCAM YIJIOB HAKJIOHA ai TPSMBIX, TPOBEICHHBIX

. Er -1
Y3 HavaJla KOOPAMHAT Yepe3 TOUKU Pi u ~ B ¢ rounocteio 0,001MIa 1o dopmyie

Efj
mf’i :tga'i = ! . (620)
i
ITpumeuanue - Ilo 3HauyeHMsIM Ko3(duuUMEHTa CKUMACMOCTH Mt i moxker GbiTh BbrmciEH MOZYJb
E =8/m;;,
nedopmaryu ! B fi rae s - ko3¢ unment, pasusii 0,8.

6.4.5.4 KoadduIMeHThl OTTauBaHUs A ¥ CKMMAEMOCTH TIpH oTTamBanuu "' Mepsioro rpynra
OMPENIeISIFOT MO MPSIMON HAMITYYIIEr0 NPHOIMKESHHS K DKCIEPUMEHTAIBHBIM TOUYKaM (mprioxenue 11T),
MOCTPOCHHOW TpadUiyecKd MM METOJOM HaMMEHBLIMX KBaJpaToB, KaK OTPE30K, OTCEKAEMbIH ITOH

. & .
MpsAMOU Ha OCH th U TaHT'CHC yI'Jla €€ HAaKJIOHA K OCH p

IMPUJIOXEHUE A
(pexomenayemoe)

®OPMBI NEPBOM Y MOCJIEAYIOINX CTPAHHUIL ’KYPHAJIOB
JABOPATOPHBIX UCITBITAHUI T'PYHTOB

®dopma nepBoil CTpaHULBI XKypHana

Opranusanus (;adoparopusi)




’KypHan ucnslTanuii rpyHra

MCTOAOM

OO6beKT (MyHKT)

Coopysxenue

Hlypd (ckBaxkuua) Ne

I'nmybuna ordopa obpasua, M
JlabopaTopHslii HOMep o0pa3ia
HaumeHoBaHue rpyHTa

CrnoxeHue rpyHra

BuzyanbHoe onucanue rpyHTa B 1abopa-
TOpHUH

JanHsle 0 paboueM koublie (0Opasue):

BricoTa, M

Huamertp, Mm

IInomanp,

M

2
CM

2
O0BeM, cM

Macca, r

Macca ¢ rpyHTOM, T
Macca obpasua,r

duznyeckue XapakTepUCTHKH TPYHTA

Bup ucneitanns Hanmenos | 3Hauenune [Ipumeu
[pubop (turm, HOMED) aHue aHue
Cxema uCTIbITaHUs XapakTepu
Cxema ¢uibTpanuu CTHKH
CaezieHHs O 3aMaYMBaHUU il nocie
OMBITa | OmbITa
KugkocTs st 3amMauuBanust (PUIbT-
paruu)
Jata ucnplTaHuii: Ha4aIo
OKOHYaHHUe
KYPHAJ
HCIBITAHMIA IS OTIPesieJIeHHsI COMPOTHUBJIEHHSI HeMeP3J10ro rpyHTa
OHOIJIOCKOCTHOMY Cpe3y M COMPOTHUBJIEHUS MeP3J10ro IPYHTa cpe3y
MO MOBEPXHOCTH CMeP3aHHUs ¢ MaTepuaJoM GpyHAaMeHTa
[IpenBapuTenbpHOE YINIOTHEHHE
(HeMep3IbIX TPYHTOB)
Homep obpasua

JHata Macca JaBnenue Bpems  |[loxa3anus Beptukansnas |OtHocurens |[Ipumeuanue
UCIIBITaH|Tpy3a Ha Ha oOpaseufcHsATus |MHIMKATOpA nedopmanusi  |HOe CHKaTHE
us HOJBECKE P, MIla OTCYETa |BEpTHKAIBHBIX |00pasia (nabyxanue)

peluara, Kr t, 4 nedopmanmii Ah, v &

Cpe3 rpyHra
Homep obpasma
JleBast yacTh TAOIHIILI

Jara Temmnepa |Bpems Bpemst  ot|[daBnenue Kacarens |KacarensHoe |[Tokazanus
HCTIBITAH Typa CHATHS  |Hayasa Ha oOpa3ern|Has HaTpsDKEHHE |MHIUKATOpa
ui WCIIBITaH |0TCUETa |OTbITa TpyHTa Harpyska | I, MIla nedopmanuit

e ti, g t, q P. MIla Q. xH cpesa

°C

TIponomxenue

IIpaBas gacTh TaOIUITBI




cpesa

|, Mmm

AO6coiroTHas
nedopmanus

TPEHHUE B pubOpe
| =4, mm

AbcomroTHas IIpupamenue Cxkopocts | Temmneparypa
Jedopmanus Jedopmanuu cpesa |aehopMaluy |[KOHTPOIbHOIO
cpeza ¢ yuetoM|Al, pm cpesa obpasua
MONpaBKU Ha Vi, mm/eyr | Tg, °C

IIpumeuanue

ITpumeuanue - TemrepaTypa HCIBITAaHUH W KOHTPOJBHOTO 00pasua, a Takke CKOpocTh AedopMaiuu cpesa
YKa3bIBAIOTCS IIPU MCIIBITAHUM MEP3JIBIX IPYHTOB.

KYPHAJ
HCNBITAHUS TPYHTA METOJ0M OJHOOCHOI'0 C:KATHA

Homep obpasma

Pazpymaromias cumna IIpenen npounocTy oOpasua rpyHTa HA OJHOOCHOE
F, MIIa cxarue R, Mlla, B cocTossHUU
Hara [ npu B B |OrHOCHTENbHAsI| TPUPOAHOU BO3JyIIHO- | BoJOHackImeHHoM | [Ipume
UCIIBI | IPUPO | BO3Y |BOJOHA| BEpTHUKaJIbHAS | BIAKHOCTH CyXOM YaHue
TaHus| AHOW | IIHO- | chimieH | aedopmanus B
BJI&XH | CyXOM | HOM MOMEHT
octi |coctos | coctos | pazpymenus €
HUHM | HHH
OT/EJIbH | CPEIH | OTIEIbH | CPEH |OTAEIBHO | CPEeaHUH
oro uit oro ui ro
o0pasia 00pa3sia 00pa3sia
KYPHAJI
HCIBITAHHS TPYHTA METOAOM TPEXOCHOTO CKATHS
Homep obpasua
JleBas vacth
BepruxansHas Harpyska JlaBneHue B mOpoBoOH
KHUIKOCTH
Hata | Bpems | Bpewms or Tlasnenue 03 Harpyska na | [lmowans | daBnenue | ITokazanus | U, MIla
MCTIITaH| CHATMA | HAYANA | o oyene MITa | PHIYAT F, MH, | obpasua Pi» MITa | 0 mpubopy
ust orcyeTa 01t1},1Ta WIN HOKA3aHUS A’CMZ
ti, a » 4 JMHAMOMETpA




IIponomxenue

IIpaBas yacTh

Beprukanbsble gedopmanyn O6bemMHble nedopmanun
IMokazanus |dedopmanmu c|Otocute| Ilokazanus OObemHas Otnocu-  |Beprukansnoe | [Tpumeua
1o pubopy | monpaBkon JbHAs | BOJNIOMOMETA, | HedopmMarius TeNbHas HarpspKeHHe HHE
Ah, v nedopmarir cM ¢ HompaBKoil | neopmanus 01, MIla
3
i AV, cm &
&
KYPHAJI
HCIBITAHUS TPYHTA METOAOM KOMITPECCHOHHOTO CKATHS
Homep obGpasna
JleBas yacTh
[Tokazanus MHAMKATO
poB nedopmanuit
Jata |Temmneparypa| Bpems |Bpewms or Homep Macca | [laBnenue
UCIIBITAH| WCIBITAHUS | CHATUS | Havaia CTYIICHH Ipy3a Ha | Ha oOpasen | Ny N, |cpennee
ust T, °C oTCYeTa | OmbITa | HarpyXeHHs |IOABECKE| TpyHTa
ti, 4 t g pbryara P,
npudopa, MITa
KT
IIponomxenue
IIpaBas yacTh
AbcomoTHas ITonpaBxka Ha AbcomroTHast OTtHOCHUTENbHAs IIpumeuanue
nepopmanus JnepopManuio nedopmanus ¢ nedopmanus
obpasua npudopa Yy4E€TOM MOMpPaBKU obpazua €
Ah, MM Av MM Ah _A, MM

O0pa6oTka KpPHBOii KOHCOJUAAUUU METO/I0M KOPeHb KBaJPaTHBIi U3 BpeMeHHU

Jasne| Beicora [ Oo6mas [[dedopma| OtHocut | Bpems ot | Kopens |  Bpewms, Koappuument
HHUe | oOpasua | medop | 1msi3a | enbHas | Hayaja |KBaJIpaTH|COOTBETCTBY| (QHMIBTPALIMOHHO
o, h, MM | Matms | cTynens | nedopma | mpunoxen | biid u3 | rouree 90% | it koHCOMMAALIN
MIla Ah, vy |Harpy3ku| umst 3a |ust cTyneHu| BpeMeHH |(HIbTpanno

Ah CTYIIEHb | HAarpy3Ku \/F HHOH Cviem  /mun
' MM t 1 MHH 2
Harpy3Kku » MHH KOHCOJIM/IALL
Y - (em  /ron)
| )

\/@’ MUH

O0Opa6oTka KpUBOIi KOHCOTUAANNH JorapupMUYEeCKHM METOI0M




laBie |BricoTa |O6mas | ledopma |[OtHocuTe |Bpems ot | dedop |Bpems, [Koaddumm Bropuunas
Hue |oOpasi | medop | 1ms 3a JTpHAS | Hadama |marws, | Tpedye eHT KOHCOJIUAAIINS
Bis a MaIus | cTyneHs | nedopma | mpuinoxe | coorBe| Moe | prurbTparr
MIla| h,mv | Ah, |Harpyskwm | 1ms 3a Hus  |tctByro| mis | womHo#t |[ledopma | Bpems | Koad
mM | Al | CTYICHB | CTymeHH | mast 50% |xoHcomum| IUs byt
& Harpysku | 50% [mepBuu| aruw, eHT
t,Mmun |mepBmu| HOTO Cy» BTOPH
HOTO |YIUIOTH 2 YHOU
YIUIOTH| €HHA |cv  /muH KOHCO
eHU | tg, 2 / T IAI]
&0 | vun (cm  /rox) 1M,
CO’
KYPHAJ
HCNBITAHUSA 32C0JIEHHOT0 I'PYHTa Ha cy(ddo3uoHHOe c:kaTHe
Homep obpasma
JleBas gacThb
Jlata | Temme | Bpems | Bpems or | Homep | Macca rpy3a Ha | /laBnenne | IlokasaHus WHAMKATOPOB
WCTIBITA | paTypa | CHATWSA | Hadana | CTYIICHH | IOJBECKe phrdara | Ha oOpasen nedopmanmit
t
HUS I/ICHLIOTSH orcuera|ompira U u|Harpyxxe| mpudopa, KT rpysra P N N, cpenHee
ust : HUS
’ livy MIla
IIponomxenue
IIpaBas yacTh
AbcomotHas | [Torpaka | AGcomotnast [OtHocuTens| OObem | [Tnotwsiit | 'paguent | [Ipumeuanue
nedopmanus Ha Aedopmaryst | Hoe cxkathe | IpOQUILT | OCTATOK | gamopa |
obpasua |medopmar| cyderom |(HabyxaHwue)|poBaBuiei |pumbTpaTa
AR, v UI0 MOTIPaBKU oOpasua | cst BOJbI X, t/n
- £
npubopa A = A, ym| TPyHTa Vi, 1
A, mm
O0padoTKa pe3yJbTaTOB HCIBITAHUS
Hagn [A6comor|OtHoc | OtHOcuT | OtHO | OTHOCHT | Havans | [Ipupa Crenens IIpume
eHHMe | Has |uTeNb | enbHas |CHUTEN| eJIbHOE | HOE | ICHUE |BbIIeIauylBaHMs CONeil | YaHue
P: | mepop | mas | mpoca |wHOe | cydpdo | naene | orHoO B ne
MIla| maums |nedop|noyHocts|HaOyX|3noHHOE | HHE |[cuTenb| B |mpuparie | OTKOpp
obpasua |Mawms| gy anue | cxatue [cypdos| HOH |mpo| HHE |ekTHpo
rpyHTa & Esn Eg |HOHHOT cyhdo3| uec | creneHu | BaHHOE
Ah, vy 0 MOHHOM| ce |Bbllesnay | 3HaueH
COKATHSL | OCAJKH |ONbl| MBAHUA | o [3
Ps, | Deg | T | AJ
MITa A




KYPHAJI
HCNBLITAHUA MEP3JI0ro IPYHTA IIAPHUKOBLIM IITAMIIOM

Homep obpasua

Hara | Temnepar| Bpems | Bpewms Otcuer I'nmyOuna IIpenensHo ITpumeua
HCIIBITa ypa CHATHUSA oT 0 JATYUKY| MOTPYKEHUS JUIUTENIbHOE HUE
HUS |MCIIBITaHUWS | oTcyera | Hadasia | nedopmar | IapUKOBOTO 3Ha4YeHUE
T, °C tj, y |ombITa t, ui mrTamIa SKBHUBAJICHTHOI'O
q C
Sor mm cuemenus &4’
MIla
KYPHAJL
HCNBITAHUS MeP3J10T0 IPYHTa METOA0M OTHOOCHOTO CKATHUS
1 McnbiTaHUue NP HeNPEePHIBHOM ObICTPOM BO3PACTaHUM HATPY3KH
Homep obpasma
JleBas yacthb
Jlata | Temmepatypa| Bpems | Bpewms ot | Xapakrep |Pazpymratom| JImamerp oOpasia mocie
WCTIBIT| WCIIBITAHUS CHATHUSA Hadaia | medopmup | as Harpys3ka ucmsrranms dy mm
aHU T,°C orcuera [omprta U, u| oBamus F,xH
ti,y o6pasua
1 2 3 | cpennmii
IIponomxenue
IIpaBas yactp
Cpennsist Bricora Y Cc110BHO-MTHOBEHHOE IIpumeuanue
TUTOIA /b oOpasma B COTIPOTHBIICHHE
CCUCHHSA MOMEHT OTHOOCHOMY C)KaTHIO
oOpasma nocie | pa3pymeHns Rocs MITa
ucrsrranms A h, MM
2
cM
2 UcnpiTanue HA MOJ3y4YecTh
Homep obpasma
JleBas vacthb
Jara | Temnepa| Bpems |Bpems or| Homep |/[laBnenue Ha Otcyersl 110 pudopam st
HCIIBI Typa cHATUS | Hauvayma | cryneHu | oOpasen n3Mepenus nedopmanuii
TaHUs | UCIIBITaH | OTCYETA | ONBITA | HATPYXS | [, MIIa IIPOAOJBHBIX
ust HUS




ti, g 2 cpennee
3Ha4YeHUE
IIponomxenue
CpenHsist 4acTh
Ortcuetsl 110 npudopam 1t IIpononsras [ [Tonepeunas | OTHOCUTeNbHAs | OTHOCUTENbHAS
u3Mepenus aedopmanuii nedopmanus | neopmarnysi| HpOJOIBHAS nonepeyHas
h, v S mm | Aedopmatmst € | nedopmars
Ex
MOTNEPEYHbIX
112|3(4]|5]| 6| cpennee
3HaYECHUE
IIponomxenue
IIpaBas yacTh
Cpennsis | [Ipupamenue | Bpems mexny | IIpupamenue | CkopocThb Cxopocts  |IIpumeuanue
IUIOIAAb IUIOINAAH oTCYeTaMH | MPOAOJBHOW | MPOAOJILHON |OTHOCUTEIBHO
TOTIEPEYHOr0 | MOMEPEUHOro | §; —t; 4, nedopmannu | gedopManuu |1 NpoaoSILHOM
cedeHust | ceuenns DA B JA\g Ty, Vi mmfa | medopmanmu
o6pasa A 2 &, 1k
cM
2
cM
IMMPUJIOXKEHUE b
(pexomeHIyEMOE)

OBPA3ENl TPAOUYECKOT'O O®POPMJIEHUSA PE3YJIBTATOB
HUCHBITAHUA TPYHTA METOIOM OJJHOIIJIOCKOCTHOTI'O CPE3A

I'padux Al = f(T)

Macmrab

rpaduka:

IO r'OPU30OHTAIN

10mm -1

vm s Al

IO BEPTUKAIIHA

20mMm - 0

,AMIa s T

I'padux 7 = f (0)

Macmura6 rpaduka:
10 TOPU3OHTAIIN
20mm - 0,1MTIla s 9

10 BEPTUKAIH
20mm - 0,1MITa moa T
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Pucynox b.1
TTPUJIOXEHUE B
(pexomenayemoe)

ONPEAEJIEHHUE IIVIOIA U JE®OPMHUPOBAHHBIX OBPA3IIOB
TIIMHUCTBIX TPYHTOB

1 Ecimu PaspyuicHUIO 06pa3ua MNpCAMICCTBYIOT 3HAYUTCIIbHBIC ,ue(bopMam/m, H€06XOI[I/IMO npu
pacyeTe npeacia mpoYHOCTU Ha OAHOOCHOC CKATHUC YUUTHIBATH YBCJINUCHUC ITUIOMAAN 06pa311a.
Ilnomranp A OTIPEISIIAIOT HETIOCPEICTBEHHO U3MEPEHUEM JTaMeTpa o0pasiia MTaHTCHIIUPKYJIEM C
norperrHocThio 0,1 MM U MOCISAYIONUM PacueTOM.
2 B nipemnosokeHun 0 MOCTOSIHCTBE 00beMa IPYHTA ITPH UCTIBITAHUH
2
[V =VO=7T$h=cons A

g
otHomerne 10 wower G ONPEJICTIEHO 110 OTHOCHTEIIBHOM
BEpPTHKAIBHOMN nepopmarmn €

Ipu coxpaHCHHUN HWIHHAPHUYECKON (POPMBI (A/ h="Ay/ ho)

A_ 1

A l-&

Ecmn oOpasenr mocne cxkarust npuobperaer Qopmy OO0YKM, NpUYEM AMAMETp Topla OOYKH
COXpaHsEeTCsl paBHBIM HaYaJbHOMY AWAMETpy oOpasia,

i) .

(8.1)

TTPUJIOXEHUE I
(pexomenayemoe)

HNPUHIOUIINAJIBHAA CXEMA YCTAHOBKHA
JJISI AICIIBITAHUS TPYHTA METOJJOM TPEXOCHOTI'O C/KATHUA



11
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10 THA4 A1, 4
q9 | k4 /_

7,

Vi

1 - ocHOBaHHKE KaMepPHI; 2 - KOPITYC KaMephl; 3 - BECHTHIIb IS
BBIITyCKa BO3yXa; 4 - MTOK; 5 - 00paser rpyHTa B 000JI0UKE;
6 - BepXHHUii IITaMII; 7 - HWOKHUHN Tamit; 8 - TpyOKH AJis APSHUPOBAHUS
Y U3MEPEeHHUs IaBIICHUS B IOPOBOM XKHUIKOCTH; 9 - TpyOKa
UTsl 3AMIOJTHEHHSI KaMephl U M3MEPEHHSI IaBJICHHs B Kamepe;
10 -manomerp; 11 -unmukarop; 12 - ymioTHUTEH
Pucynok I'.1

ITPUJIOXEHUE [
(pexomenayemoe)

TAPUPOBKA KAMEPBI TPEXOCHOI'O C’KATHUSA

1 TapupoBka Kamephbl Ha C:KaTHe

Jliist TapupOBKH MEXITy IITAMIAMH, MOKPHITHIMU BIQKHBIMUA OyMa)KHBIMHU (DUIBTPAMH, IIOMEIIAI0T
METAUTMYECKUH BKJI/IBIII Pa3MepaMH, PaBHBIMU pa3MepaM HCIbIThIBaeMOro obpasia rpysra. [lltammn
HArpy»XarT CTyneHsMu BeptukansHoro masienus 0,01; 0,025; 0,05; 0,181I1a, BeiaepxuBas ux mo 5
MHH JO MaKCHMAJIbHOTO JABJICHUS, ONPEACISAEMOro IMpelelibHBIMA HAarpy3KaMd MPH HCIBITAHHUSIX
IpyHTa, Ha KaXIOH CTYNEHH JaBJICHMs, 3alKChIBAIOT MOKa3zaHWs mpudopa ISl HW3MEpEeHUs
BEPTHKAJIBHOU e(OpMAaIMU FPYHTA.

TapupoBky TpOU3BOAAT NPH TPEXKPATHOM HAIPYXKEHUU W Pasrpy3Ke, KKIbIM pa3 ¢ 3aMeHOU
(UIBTPOB HA HOBBIE.

Io cpeaHUM U3 TEX OMBITOB JAHHBIM COCTABISIIOT TAOMHIly AedopMaluii KaMepbl PH Pa3THIHBIX
JIABJICHUSIX.

2 TapupoBKa KamMephl Ha pacuIupeHne

Jdnst TapupoBKM Ha METaUTMYECKHH BKIAbII M IITaMIbl (IyHKT 1) HageBaoOT pEe3HHOBYIHO
000JI04Ky M 3aKpEIUISIOT €€ Ha OOKOBBIX IOBEPXHOCTSX IITAMIIOB PE3UHOBBIMH MIIM METAJUTMYECKUMHU
KOJIBLIAMH.

Kamepy 3anonsstoT paboudeil KHUAKOCTBIO U CO3/AIOT B HEH BCECTOPOHHEE aBJICHUE TAaKUMH JKE
CTYMNEHSIMH, KaK W NpHU TapupoBKe Ha cxarue (myHKT 1), BeigepskuBas ux mo 30 muH. Ha kaxmoii
CTYIICHH JIABJICHHUS 3aIIMCHIBAIOT ITOKAa3aHUsI BOJIOMOMETPA.

[To cpemHUM M3 TPEX OMBITOB JIAaHHBIM COCTABIIIOT TabNUIy 00beMHBIX Nedopmanuii kKamepsl Ipu
Pa3IMYHBIX BCECTOPOHHUX JIABJICHUIX.

3 OnpenesieHne TPeHNs IITOKA BO BTYJIKe KaMepbl



IIpu Hanuuuu 3a30pa MexkAy ITOKOM U IITAMIIOM B KaMepe CO3Jar0T JaBJIeHHE JO MOMEHTa, Korjaa
HayHEeTCs JBIKCHUE CTPEJIKU NPHOOpPa, U3MEPSIIOLIETO BepTHKAIbHBIE leopMaliui obpasua rpyHara. B

2
OTOT MOMCHT 3allMCbIBAOT IOKa3aHUd MaHOMETpa W BBIYUCIAOT YCHUIIMC Ha 1 cm mjiomaan
MONEPEYHOT O CCUYCHHUA LITOKA.

IMMPUJIOXEHMUE E

(pexomenayemoe)

PACHIUPUTEJIDb JJIA 3AKJIIOYEHUS OBPA3IIA TPYHTA
B PE3UHOBYIO OBOJIOYKY
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1 - MeTa/UTMYECKUI MMIIMHAD; 2 - PE3UHOBAsT 000JI0YKa,
3 -TubKas TpyOKa K HICTOYHUKY pa3peKCHHUS;

4 - mrramriel; S5 - o0paser rpyHTa
Pucynok E.1

TTPUJIOXEHUE XK
(pexomenayemoe)

OBPA3ENl TPAOUYECKOI'O O®OPMJIEHHUS PE3YJIBbTATOB
HUCIIBITAHUA TPYHTA METOAOM TPEXOCHOT' O CXKATUSA

1 IIpu onpeneneHUn XapaKTEPUCTUK IIPOYHOCTH
Ipapux €1 = f(01-03)

Macmra6 rpaduka: o ropuzonranu 10 mm - 0,02MIla s (01 I ); no Beptukanu 10mm - 0,01
TSt &y.

G;—ﬂ;,Hﬂu




Tpagux 7 = f(‘73p)-
Macmra6 rpaduka: no ropusontanu 10 mm - 0,02MIla s Uap; no Beprukaau 10 mm - 0,02MIla
p
15 0-1 .
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2 [Tpu ompeenieHH XapaKTEPUCTHK Ie(POPMUPYEMOCTH

I'paduxu &1 = f(al) n &= f(al)'

Macitab rpadukos: mo ropusontanud 10 m - 0,05MIla mist O1; mo Beprukanu 10 mm - 0,01 ast
£1,8y-
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Pucynok XK.1
TTPUJIOXXEHUE N
(pexomenayemoe)
OMPEJIEJEHUE MOJIYJISI CIBUTA G
1 MOJYJIA OFBEMHOM TE®OPMALIMKN K

1. TIlo  pesyapraraM  KOHCOJMIMPOBAHHO-IPEHUPOBAHHOIO W KOHCOJHMIUPOBAHHO-

HEJPCHUPOBAHHOTO (C HM3MEpeHHEM JaBICHHS B MOPOBOH IKHUAKOCTH) HCIBITAHHNA 00pa3LoB
UCCIIElyeMOro TpyHTa B YCIOBUSAX TPEXOCHOIO CXATUS IPU PA3IUUHBIX 3HAUEHUAX IOCTOSHHOIO
BCECTOPOHHETO JAaBICHHS B KaMepe COCTABILSIIOT rpaduueckuii "macmopt” 3aBHCHMOCTEH (CM.pUCYHOK
n.1)

g = f(al),aip = f(U'):fv = f(al)'el = flo)

1 y
rac Ui =— (Ul - 0'3) - MHTCHCHUBHOCTb KaCaTCJIbHbIX HAIIPSKCHUU,

V3

€ = (‘91 - ‘93) :
/3 - MHTEHCHBHOCTE e()OpMalliy CIBUIa;

O ) 20 I
o =91%403
3 - cpenHee 3G GEeKTHBHOE HAIPSKECHUE,

= +
gy =& +2¢&3 - o6beMHas gedopManus.



I'padpuuecknii " macnopt" 00padoTKM pe3yabTaTOB
HCTIBITAHUS TPYHTA METOIOM TPEXOCHOTO CKATHUS

a) JIyist KOHCOJMANPOBAHHO-IPCHHPOBAHHOTO MCIIBITAHHSI
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0) Jliis KOHCOMANPOBAHHO-HEIPEHUPOBAHHOTO UCIIBITAHMS
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1, 2, 3 .... HOMEpa MCIIBITAaHHUI
Pucynok 1.1

2. UYacrHple 3HAaYCHUS MOMYJS CJABHTA Gk u Monyas OOBEMHOW Jnedopmanuu Kk

COOTBETCTBYIOIINE Pa3IMIHBIM 3HAYCHUAM S ppncmsior mo thopmymnam:

ik
_ Ok

Ky = —&, (n.2)
“ &v k

rae ik Ok €vk -no "nacnopry ucnbIraHmii”.

3. 3aBHCHMOCTb MOJYJIS CIIBHIA GorGiuo alMPOKCHUMUPYETCS BHIPaKCHHEM
p

_ i (o)

L= 1.3
2+ be (n.3

e 07 (0) =Cy + 0 +1ggy, (11.4)



saecs Cp u P1 of =flo

- MapaMeTphl rpaduka ( ) B Cllydae JUHEHHOW 3aBUCUMOCTH;

au b - IIOCTOSAHHBIC KOBCI)CI)I/II_II/ICHTBI, ONpPECACIAEMBIC MCTOJIOM HAMMEHBIINX KBaJApaToOB
13 BBIPAXKCHUA

o’ (o)
G

=a+be. (1.5)

4.3aBUCUMOCTh MoAayJisd 00BEMHOIM L[e(bOpMaIII/II/I K oT q n g AMMNPOKCUMUPYETCA BbIPpAKCHHUECM

K=d+fo, (11.6)

. K
rae napaMeTpbl d u OIMPCACIIAIOT 1O rpa(bm(y 3aBUCHUMOCTHU YaCTHBIX 3HAYCHUHN K oT o JJIs

Ppa3MYHbIX 3HAYCHUH G-

IMTPUJIOXEHUE K
(pexomenayemoe)

INMPUHIUITNAJIBHBIE CXEMbBI KOMIITPECCHOHHO-®NJIbTPAIIMOHHBIX
IIPUBOPOB

IS ICTIBITAaHUHN 10 CXEeME HHUCXOOAICTO ITIOTOKA BOIbI
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1 - koprmyc; 2 - mOIOH Kopiyca; 3 - OCHOBaHHE Kopmyca; 4 - pabodee KOJbII0; 5 - Hanpasistonice
KOJIbLIO; 6 - ephoprpoBaHHBIN BKJIAbII, 7 - HeppOpHUpOBaHHbIH mTamIl, 8 - kpeiika; 9 -Brynka; 10 -
wrtok; 11 -cmycknas npoOka; 12 -mtynep; 13 -pesuHoBas npoxnazka; 14 -3armymka; 15 -
OPWKUMHOE KOJIBIO BepxHee; 16 -mprkuMHOe KoJbllo HuKHee; 17 -raiika; 18 -crotika; 19 -uiaHr;
20 -creknsHHAs TpyOKa; 21 -uHAMKATODP; 22 - IEpXKATENb HHIUKATOPa; 23 -OMopHasl MATKa
nHIMKaTopa; 24 -mapuk; 25 -o0pasel HCIBITEIBAEMOI0 IPyHTa

Mofaya fodw
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Pucynox K.1

TTPUJIOXEHUE JI
(pexomenayemoe)

OBPA3EILl TPAOUYECKOI'O O®OPMJIEHUSA PE3YJIBTATOB UCIIBITAHUSA
I'PYHTA METOJOM KOMITPECCHOHHOI'O C/KATHUSA

I'papuku & = f (p)
Macwra6 rpa¢ukos: 1o ropusontamu 10mm - 0,025MI1a as Ps

o Beptukaimu 10mm - 0,02 15 E.

I'paduk 1 - OTHOCHUTENBHOE CXKATHE I'paduk 2 - OTHOCHUTENIEHOE CXKATHE
BOJIOHACKIIIICHHOT'O TPyHTa TJIMHUCTOTO TPYHTA



B 3aBUCUMOCTH OT JABJICHUSA p Ipyu 4aCTUYHOM PA3YIUIOTHCHUN
B 3aBUCUMOCTH OT JABJICHUA

Psir - Pstr
fl P Biag p.M0a o pMila
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e=Ah,/h;

A - Touka rpaduka, pUHIMAEMasi IO OPAUHATE, PABHOI

P
SIf - cTpyKTypHasi IIPOYHOCTb NPM UCTIBITAHUM FPYHTA B KOMIIPECCUOHHOM Hpubope
Pucynok JI.1

TTPUJIOXXEHUE M
(pexomenayemoe)

ONPEJIEJIEHUE TAPAMETPOB KOMIIPECCUOHHOM KPUBOM

Jns onpeneneHuss mapaMeTpoB KOMIIPECCHOHHOM KPWUBOM, MPEACTABICHHOW SKCIOHEHIUAIBLHOMN
3aBHCHUMOCTBIO, €€ JIoTapu(pMHUPYIOT:

lg(g -&)=Igb-a,p;lge, (M.2)
rae lge =0,43429.

Jis onpenenenus & OepyT J1Be IPON3BOJIbLHBIE TOYKH Ha KOMIIPECCHOHHOW KPHBOM &Py €2y

P2-

3areM BBIOUPAIOT TPETHIO TOUKy P3 = 0’5(p1 + pz) U JIJIs Hee HaXOJUIT [0 KPHUBO ©s:
W3 tpex nponorapuMUpOBAHHBIX ypaBHEHUI:

Ig(elgek) =-a, Igep;, (M.2)
Ig(ez;fk) =-a, Igep,, (M.3)
g® ;ek) =-a, Igep;, (M.4)
HaxXo44AT 3HAYCHHUC ek
__&& - (M.5)
e te, —2e; '

Jns onpeneneHust nmapameTpoB @ u b pa3OuBalOT BCIO COBOKYIIHOCTb TOYEK KOMIIPECCHOHHOW
KpuBOH Ha 1Be rpynnbl. CyMMHpPYIOT KaXIYI0 TPYIIy M COCTaBJISIIOT JIBa YpaBHEHUS Ul IIEPBOH M
BTOPOH TPYIII TOYEK!

>lg(g —&)=nlgb-a,lgey p;, (M.6)

rac N - yuca0 uneHoB B Ka)K,HOﬁ rpynrie.



U3 ABYX ypaBHeHI/Iﬁ HaXoJdAT HECU3BCCTHLIC IMapaMETPhI aH nu b

TTPUJIOXXEHUE H
(pexomenayemoe)

OINPEJIEJIEHUE KO®PUIIUEHTOB ®UJILTPAIIMOHHOMN
1 BTOPUYHOUN KOHCOJINJTALINN

1 llnsa onpenenenus kodQdurpenta GuIbTparioHHOW KOHCOMUAANMNNA €V KPUBYIO KOHCOJUIALAN
(1.2 HacTOSIIEro MPUIIOKEHUs) CiieayeT 00paboTaTh METO0OM KBAJPATHOTO KOPHS U3 BPEMEHH, a MPU

OJTHOBPEMEHHOM OIIpeNeICHHA KOIPPUIMEHTOB (PIITPAIMOHHON v oy BTOPUYIHOMN Ca (3a cuer
TIOJI3YYECTH TPYHTA) KOHCONU/IAINH - JIOTAPU(PMHAYCCKAM METOIOM.

Ha xpuBOli KOHCONHMIAIMH BBIISISIIOT YYaCTKU (DUIBTPAIMOHHON W BTOPHYHOW KOHCOIHMIAINH, a
JUIA HACBITHBIX TPYHTOB C 3aJaHHBIMHM 3HAYCHWSAMH BIQXXHOCTH W IDIOTHOCTH - €IIe YYacTOK
Io(GIIBTpalnOHHON KOHCOMIAIIHH.

. c

2 Jlna onpenenenus kod(uimenTa GpUIbTPAIMOHHON KOHCOMUAAINN vV METOJOM KBAAPAaTHOTO
KOpHSI M3 BPEMEHH [0 pe3yJIbTaraM HCIBITAHUI PYHTA MOJ] MOCTOSHHBIM JaBICHUEM Ha OCHOBaHUH
3anmcell B JKypHalle WCIBITAHWN TpyHTa (MPWIOXKEHHWe A) CTPOST KPHBYIO KOHCOJIHMIAIMH B
KOOPJIMHATAX: OTHOCHUTEIbHAs Je)OopMAaIInst 3a CTYTICHb IaBjeHus (OpaHHaTa) - KOPCHBb KBaJAPATHBIN U3
BpeMeHH B MuHyTax (abcrucca) (pucynok H.1).

K HauanpHOMY Y4acTKy KPUBOM MPOBOJSIT KaCATEIbHYIO ab 4 y3 rouku nepecedeHust KacareibHOi
C OCBIO OpIIMHAT TPOBOJAT BTOPYIO MPIMYIO ac, abcrmcchl KOTopoid paBHbl 1,15 cOOTBETCTBYIOIINX
abermece mpaMoit ab.

. . N t

IMo mepeceuenmo mnpsmoii AC ¢ JKCepUMEHTANBEHONW KpHBOH Ompenensior Bpems 90’

COOTBETCTBYIOIIEE cTeneHn KoHcommmaruu 0,90,

2 2
3 KospduuuenT (GUIbTPaHOHHON KOHCOJIUIALNN Vo oM vmm (cMm /rox;), BBIYHCISIOT IO
dhopmyie

2
o =190 (1.1)

too

- koaddurment (pakrop BpeMEHH), COOTBETCTBYMOWmMU crereHu koHcomumanuu 0,90,
pasubiii 0,848;

rae loo

h - Beicota oOpasua (cpeaHsst MeXAy HadaabHON BBICOTOM M BBICOTOI MOCIE 3aBEPIICHUS
OIbITa HA KOHCOJIUIALIIIO), CM.

I1pu ABYCTOPOHHEIH (MIBTPALMH IPHHAMACTCS BEICOTa, paBHas N/2; too _ BpEMsi, MUH.

C C
4 I[J'IS[ OIpCACIICHUA \ u a JIOFapI/I(l)MI/I‘leCKI/IM METOAOM CTPOAT KPUBYIO KOHCOJMAAIIUU B

KOOpIMHATAX: OTHOCHTENbHas nedopmamust € (opambata) - morapudM BpeMeHH gt (abcrmmcca)
(pucynok H.2).
5 Io kpuBoii cinemyer HaiiTh aedopmaruio, cooTBeTCTBYIONLY0 100%0HOMY IEPBHYHOMY CHKATHIO

NPHY 33aHHON HAarpy3Ke, IUIs 3TOrO MPOBOIAT KACATCIbHYIO K KOHCYHOMY YYaCTKy KPHUBOM e=f (Ig t)'

3areM MPOBOJAT KacaTeNIbHYI0 K CaMOW KpyTOM dYacTH KpuBOH. Todka TepecedeHHs STHUX
KacaTeabHbIX cooTBeTCTBYeT 100%0HOMY NEPBUYHOMY CXKATHIO TPYHTA.

Coxarue, ciemnyromiee 3a 100%#HbIM EPBUYHBIM CKATHEM, OMPEICIIACTCS KaK BTOPUYHOE CKATHE 3a
cdet nedopMaltiil moa3ydecTH.

6 Ha «kpusoui €= f (Ig t) CleyeT HAWTH 3HAYCHHWE OTHOCHTENBHOW jaedopmariuy,
COOTBETCTBYIOIIIECE HYJICBOMY IIEPBHYHOMY CIKATHIO.



Jis 3TOr0 B HAdYaNbHOW YacTH KpuBOW BeIOMparoT Touku ¢ abcrmccamu 0,1 m 0,4. Pasnocth
OpIMHAT JaHHBIX TOYCK, OTJOXKCHHAS BBIINIC HAYANBHOH TOYKU TpaduKa, ONPEACIUT MPUBCIACHHBIN

HYJIb do.

7 dnst onpeneneHus KodpuipenTa GUIbTpaluoHHOH KOHCOIMIALMHN JIOTapU(PMUYECKIM METOI0M
JUISL 3aJJaHHOTO JIaBJICHUS ONpenelsitoT Bpems, TpeOyemoe it 50%+oro nepsuynoro cxarusi. st
9TOTr0 BBIYMCISIIOT AehopMaLuio, cOoOTBEeTCTBYIOIyI0 50%+oMy NHEpBHYHOMY CKaTUIO, PaBHYIO

cpenHeMy apu(pMETHIECKOMY MEXTy NedOopManusIMy, COOTBETCTBYIONTUMH HYJICBOMY (do) n 100%-

&100-
HOMY CXKaTHIO 100
BpeMs{, Tpe6yfomeecs{ JJIs 50%-+oro MNCPBUYHOIO CXKaThsgd 3aJaHHBIM JAaBJICHUEM, HaAXOOAT

rpacudecky o npsmoii 3asucumoctu € = (lgt)-

. 2 2
KoadduimeHT (GUIbTpaHOHHOW KOHCOIHIALMN Yo em? v (cMm /rom), BBIYHCISIOT 110
¢dopmyne

2
o =500 (1.2)
tso

rae 150- k03¢ ¢unuent (hakTop BpeMeHH), COOTBETCTBYIOIMIA cTeneHd koHconmumanuu 0,5,
pasubrii 0,197,

h 1o xe, uto u B (H.1);

tso - BpeMsi, cooTBeTcTBYIoIee S0%HOMY IEpBUYHOMY CXKATHIO, MHH.

C
8 Kod(h¢uupeHT BTOpHUHOH KOHCOMMmauun (Oe3pasMepHas BEIMYMHA) O  ONpPEHCISIOT IO
TaHTEHCY yTJla MEXIy MPSMOU, MapauiebHOW OCH abCIUCC, M MPSAMOJIMHEHHBIM OTPE3KOM KPHUBOU Ha

y4acTKe BTopI/Iquf(I Kj)HCOJ(IHi[aHI/II/I (pucynox H.3) o popmyie
el )—elt
c, =tga = 2 —7%, H.3
#7197 = ot -1af) 9

- 3Ha4eHus neopmanuy oOpasna Ha aCTKE BTOPHYHOM KOHCOJIHIA! 5070
e &lty) u £t) neopmatn o6pasiia Ha yu p nar

t o . BpeMsl, COOTBETCTRYIOMEE Aedopmaruam € (tl) u £(t2)’ MMH.

9 Jliis HACHIIHBIX TPYHTOB C 3aJaHHBIMH 3HAYCHHUSIMH BJIXKHOCTH M IUIOTHOCTH KpHUBAs
KOHCOJTHJIAIIMK B 3aBHCHMOCTH OT CBOICTB IPYHTOB MOET MMETh TPH ydacTka (kpuas &) mmm jBa

(kpuBas 6): JN0(GUIBTPALMOHHON KOHCOMMAALUH, (DUILTPALMOHHON KOHCOIMUAALMN M KOHCOJNUIALUK
noimsyuecty (pucynok H.4).

c
Koadpduumenr nodpunbrpannoHHONW KOHCOTUIAINH O ppruncasior 1o TAHTEHCY yIJIa HAaKIOHA

KacaTeIbHON K TepBOMY Yy4YacTKy KpHBOH e=1f (Ig t)’ OKOHYaHHE KOTOPOTO ONIpeAemsieTCs
nepeceueHneM KacaTelbHBIX K IIEPBOMY M BTOPOMY YJacTKaM KpHUBOH 10 GopmyIie

(H.4)

Koaddunment GpunbTparinoOHHON KOHCOMUIAUH BRIYUCIISIOT 10 popmyste (H.2), rae

t\e; — €
t50 - 12 . (H5)

KoapunmeHt BropnuHOit KOHCOMMIALNH BBIYUCIISIOT IO popMyIIam:
£lt,) - £(t,) .

- i =t = '
s pinoii & Co =100 =1 T



. __ e(ty)-elt
- juist kpuBoit D c, =tga Ig(tz)—lg o) (H7)

I'PA®UKH KPUBBIX KOHCOJNJALIIUU I'PYHTA

I'padux 06paboTKK KPUBOH KOHCOHMIAIIMHA METOIOM KOPEHb KBaJIPaTHBIN U3 BpEMEHHU

Macmra rpaguka: ropusonTany 10 MM - 1 MuH 17151 BpeMeHn Jt :

no Beptukamu 10mm - 0,01 s E.
£

Ep
a

teg Ry
too - BpeMsi, COOTBETCTBYIOIIICE CTEIICHN KoHcomunarmu rpyara 0,90
Pucynok H.1
I'paduk 06pabOTKM KPHBOI KOHCOIMAALMH JIOTAPHUPMUUECKIM METO0M

MacmTab rpaguka: M0 TOPU3OHTAIM - BpEMs OTKIIAJBIBAETCS Ha Jorapu(pMHIECKOH mIKare;
o Beptukaimu 10mm - 0,01 s E.

dy - npwlledesiund wys
i) ! i) 100 1000 2000
fg ¢, MU

0.1

¥

0,02 =t
8,01 ]
0,04 y —
0.05 Fep j:a"k
0.08
0.07
0.08 Eipa ‘:“'--;.,
0,09 ‘ t——

.10

Pucynox H.2



I'padmk 3aBHCUMOCTH OTHOCHUTENILHOM Aedopmanuu

oT Jorapudma BpeMeH! (Ig t) JUTSL OTIPEICIICHISI BTOPUYHON KOHCOIUIAIIH

Macmtab rpaduka; 110 TOPU3OHTANH - BpeMs OTKIAAbIBAETCA HA JOorapu(pMUUecKoii mKane;
o Beptuxama 20mm - 0,01 115 €-

o w W w0t it et e
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N Havagas Bmapuyrod
T X OHCOALF Uy
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Pucynox H.3

I'padmk 3aBHCUMOCTH OTHOCHUTENILHOM Aedopmanin

ot jorapupma BpeMeHI (Ig t) JUTS OTIpEeNICHHS TapaMeTPOB KOHCOJIUIAITIH
JUTSL HACBHIITHBIX TPYHTOB C 33JaHHBIMU 3HAYCHUSMU BIIQXKHOCTH U TUIOTHOCTH

. 10 10°F, (gt mun

p Moatostald 15 10’ 100+,
Ep5 | T

Eﬂj | \-.ILN- I
B g —

£ | ___ =
001 s T

Eﬁzﬁj ________ . W I | .
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Pucynox H.4

ITPUJIOXXEHUE I1
(pexomeHIyEMOE)

OBPA3ELl TPAOUYECKOI'O O®OPMJIEHHUS PE3YJIBTATOB
HNCIIBITAHUA 3ACOJIEHHOI'O I'PYHTA ITPU C’KATHUU
B KOMITPECCHOHHO-®NJIbTPAIIMOHHOM IIPUBOPE

M 0 : :
acurrad rpaguios o ropuzoHTanu 20 mm - 0,025MI1a st P10 mm - 0,1 s 'Bt’

no Beptuxama 10mm - 0,01 11s €-



Ipaduk € = f(p) I'padux € = f(p)

(1o cxeme «OIHOM KPUBOU») (o cxeMe «rpex KpHBBIX»)
g p.MNa Esw 2
p.Mia
4 g
4 Egr
> 3
E
7 Pt
s ——] Enr=l?.ﬂ
p.MHita [

1, 2, 3 -OTHOCHTENBHOE CKaTHEe € TPyHTA COOTBETCTBEHHO: MPUPOHO BIAKHOCTH, B
BOJIOHACHIIIICHHOM COCTOSIHUH H BBILIEIOUYCHHOTO 0€3 Harpy3KH B 3aBUCUMOCTH OT AaBJeHHUS; 4 -
OTHOCHTEIJILHOE CYKATHE TPYHTA B pe3y/IbTaTe 3aMadrBaHust (OTHOCHTEIbHAS IPOCATOYHOCTD) MPH

3aJIaHHOM JIaBJICHUU P} 5 - orocuTensHOE cydo3nonHOE cxxaTHE TPYHTA TIPH QUIBTPAITUN BOJBI U

p; Esws

3aJIaHHOM JIaBJICHUU 6 - neopmartust rpyHTa IIpH HAOyXaHUU 7 -3aBUCHUMOCTH

&y Pst

OTHOCHUTEJILHOTO Cy(h(HO3HMOHHOTO CIKATHS ot maBieHus ( - Ha4aJbHOE JIABJICHNE
cy(hPO3UOHHOTO CHKATHSA).

Fpagux £,=f(B,)

e

Exp

1 - 3aBHCHMOCTH OTHOCHUTEILHOTO Cy(l)(l)OSI/IOHHOI‘O CXKaTus OT CTCIICHU BhIIICIaYBaAHUA coneﬁ,

D<DO;3-

nojgy4daeMas B Mpouecce npoBCACHUA UCIIBITAHUSA TPU D> DO. 2 -T0 Ke, 1pu

OTKOPPEKTHPOBAHHAS 3aBUCHMOCTb.
Pucynox I1.1

ITPUJIOXEHUE P
(pexomenayemoe)

PACYETHBIE COITPOTUBJIEHUS MEP3JIOTO T'PYHTA R
MOJT TOJAOIIBOI ®YHIAMEHTA

B meranackaimsax

I'pynTsI Temnepatypa ucnsitanmii 1, °C
-0,8-0,5| -1 |-1,5| -2|-2,5| -3 35 4 -6 -8 -10

[Ipu npaucrocTu

rpyntoe Ii <0,2

1 Tlecku cpenneit 0,55/0,951,251,451,6(1,8| 1,95 20| 2,2 | 2,6 | 2,95| 3,3
KpPYITHOCTH




2 Ilecku menkue 0,45 0,7/09(11(1,3(14| 16| 1,7 | 18| 2,2 |255]| 2,86
U TIbUIEBATHIE

3 Cymecu 0,3(0,5/0,7/0,8/1,051,15 1,30| 1,40| 15| 19 | 2,25| 2,5
4 Cyrmuuku u riunet| 0,25(0,450,550,65/ 0,8/ 0,9 1,0 | 1,2 | 1,2 [ 1,55 1,9 | 2,2

[Ipu npaucrocTu
rpyuToB 1j 20,2

Bce Bugwl rpysros,| 0,210,3(10,4(0,5/0,6(0,7| 0,75(0,85| 0,95| 1,25] 1,55]| 1,75
ykazaHHble B 1m11.1-4

IMTPUJIOXEHUE C
(pexomenayemoe)

NPUHIUTIUAJIBHAA CXEMA YCTAHOBKU JJIA UCIIBITAHUA
MEP3JI0OI'O I'PYHTA ITAPUKOBBIM HITAMIIOM

T

1 - mapuKoBbIN MWTaMIT; 2 - OJABHKHOU CTEPIKEHb C JiepKaTeeM IapuKa; 3 - pyuka CTOIOPHOTO
BUHTA; 4 -CTOMKHM; 5 - pbIYaKHbIii npecc (C COOTHOMEHHEM Iuied peidara 5:1); 6 -onopHas miuTa;
7 - NOABWXHOMW CTOJIMK; 8 - ypaBHHUTEIIbHbIC BUHTHI; 9 - KOHTPTPY3;
10 -rupu; 11 -ungukarop aedopmarmii; 12 -obpaser; rpyHTa

Pucynok C.1

IMMPUJIOXKEHUE T



(pexomenayemoe)
MNPUHOUIINAJBHASA CXEMA YCTAHOBKMU JJIs1 UHCIIBITAHUSA

MEP3JIOT'O I'PYHTA METOJOM OJHOIIJIOCKOCTHOI'O CPE3A
IO MTIOBEPXHOCTH CMEP3AHUA

g 3 5 4

i
il
]
t-_._l__
| 1
A
AT

L
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/
s 1/
1 - Mep3nslii rpyHT; 2 - MaTepual; 3 - pabouee KoJbLo; 4 - cpe3Has Kaperka, S - kopiyc npudopa; 6

- OOKOBOI WITaMII; 7 - ONOpHAs IUIUTA; 8 - TMHaMOMETp

Pucynox T.1 - Cxema 0JTHOIIIOCKOCTHOTO cpe3Horo npubdopa tumna [1PC
JUISL OTIPENIEJICHHSI COTIPOTUBIICHHS MEP3JIOTO IPYHTa Cpe3y 10 MOBEPXHOCTU CPe3aHust

CxeMa UCIHBITaHUs 10 MOBEPXHOCTU CMEpP3aHUs CxeMa HCIBITaHMS 1O MOBEPXHOCTH CMEP3aHUs
MEp3JIOTO TPyHTa, TPYHTOBOIO pacTBOpa M JbJa MEp3JIOr0 TIpyHTa MO TIpPYyHTY, TPYHTOBOMY
1O MaTepHaiy pacTBOpY U JIbIy

L

e

-

Z

[
h\\\“\“\\\\\\\\ USSR

1 - moxBMKHas YacTh prbopa (cpe3Has KapeTka); 2 - HEMOABMKHAsS YacTh npuoopa(kopmyc) 3 -
obpaser; Q - kacarensuas narpyska; F - HopmansHas Harpyska

Pucynox T.2 - CxeMbl HCIIBITAHUH HA OJHOIUIOCKOCTHOM cpe3HoM npubope tuna [TPC st
ONpENEeIeHUs] CONPOTUBIIEHHUSI MEP3JIOTO FPYHTA CPe3y 10 MOBEPXHOCTH CPE3aHUs

MMPUIJIOXEHUE ¥V



(pexomenryemoe)

PEKOMEHJALNH 11O U3I'OTOBJIEHUIO OBPA3I1OB MATEPHUAJIA
N TPYHTA JJIA UCIIBITAHUA METOJ0OM OJHOIIJIOCKOCTHOT'O
CPE3A 110 TIOBEPXHOCTH CMEP3AHUS

1 UsroToBnenue 00pa3LoB MaTepuana GyHIaAMEHTA WK APYTHX TBEPIbIX MATEPUATIOB (CKATBHBIX U
HOJIYCKAJBHBIX TOPHBIX MOPOJ, CTPOUTENBHBIX MATEPHAOB M [1p.) CJICAYeT MPOH3BOIUTH TAKUM
00pa3zoM, 4TOOBI WX MIEPOXOBATOCTH IO IOBEPXHOCTH CMEP3aHHUs COOTBETCTBOBAIA TPEOOBAHUSIM
3aganust. [Ipy OTCYTCTBMM 3aJaHusi IIEPOXOBAaTOCTh IOBEPXHOCTH oOpaslia Marepuaia J0JDKHA
COOTBETCTBOBATH IIEPOXOBATOCTH MaTEPHaNa B €CTECTBEHHBIX YCIOBHSX.

UsroTosnenne o0pasnoB Matepraia GpyHIaMeHTa C TaKO jke MIEpOXOBATOCTHIO MOBEPXHOCTH, KaK
y (yHAameHTa (He MOJBEPrHYTOH CheUHanbHOH 00paboTKe), MOMKHO MPOU3BOIMUTHCS C yIETOM
cJie/lytomuX TpeOoBaHUIA:

- JlepeBsiHHBIE 00pa3lbl JODKHBI OBITH M3TOTOBJIEHBI M3 HEoOpaOOTaHHOW JpEeBECHHBI M HX
MOBEPXHOCTh JOJDKHA OBITh OCTpPYraHa, IpH 3aMOpa)KMBaHMW OOpas3lloB JpEeBECHHA JOJDKHA OBITH B
BOJIOHACKIIIIEHHOM COCTOSTHHHY;

- cTajbHbIe 00pas3lbl JODKHBI MMETh "TOpsYeKaTaHylo" WM "XOJOJHOKAaTaHyIO" HMOBEPXHOCTH B
3aBUCHMOCTH OT BHJIa IIPOKATa, HCIOJIb3YEMOT0 /I U3TOTOBJICHUs 00pa3IoB Ha TOKapHbIX, hpe3epHbIX
WIN CTPOTAIBHBIX CTaHKax 0e3 HUIM(pOBaHMS WX MOBEPXHOCTH, €CIM 0Opaslbl MPUMEHSIOT B3aMeH
rops4eKaTaHo! CTaJIM U cO NUTH(OBaHUEM - B3aMEH XOJIOAHOKATaHOW,

- GeTOHHBIE 00pa3Lbl JOIDKHBI OBITH M3TOTOBIICHBI C BHOPOYIUIOTHEHUEM B TJIaJIKOH METANIMYECKOH
onayryOKe, TIOBEPXHOCTh KOTOPOH Iepesi OETOHMPOBAaHUEM HOKPHIBAIOT M3BECTKOBBIM MM TJIMHUCTHIM
pacTBOpPOM; Ha MOBEPXHOCTH O0pa3loB, CMEP3alOLIMXCS C TPYHTOM, HE JOJDKHO OBITH PAaKOBHH U
3a)KEJIE3HECHHBIX y4aCTKOB.

IIpn wmsrotoBneHun oOpa3LOB MaTepuana (QyHAaMEHTa, IOBEPXHOCTH KOTOPOTO IIOJBEPIaioT
CrieUaibHOH 00paboOTKe KaKMM-JIMOO CIIocOOOM, ITOBEPXHOCTH 00pa3loB cieayeT oOpadaThiBaTh
TakuM ke cnocobom. [Ipumenenne napyrux crnoco0oB 00pabOTKM HOBEpXHOCTEH 00pa3loB s
MIPUAAHKS UM TaKoi ke IIepPOXOBAaTOCTH, KaK y OOKOBOM IMOBEPXHOCTH (hyHIIAaMEHTa, JOITYyCKAeTCsl IPU
YCIIOBUM WHCTPYMCHTAJIBHOM OLEHKH Kllacca miepoxoBatoctd B cootBerctBuu ¢ ['OCT 2789.
[IlepoxoBarocTh JOIYyCKaeTCs OLIEHMBAaTh IIyTEM CpPaBHEHHS C OTAJOHHOW ITOBEPXHOCTBIO,
H3rOTOBJICHHOW B cOOTBeTCTBHUHM C TpeboanusimMu 'OCT 9378.

2 O6pasen Buma "rpyHT (TPYHTOBBIH pacTBOp) - MarepHan’ TOTOBAT B CICAYHOLICH
IOCJIEA0BATEIILHOCTH. B OMOPHOE KOJIBLO (POPMBI TIEPBOTO THIIA OMENIAIOT MaTEpHall, 3aTeM Ha HETO
yCTaHABJIMBAIOT paboyee KOJIBLO CPEe3HOro Npubopa, Ha KOTOPOE NOMENIAIOT 3alMTHOE KOJIBLIO
¢opmbl. PaGoyee KONBLO 3aMONHSIOT 3apaHee NOATOTOBIEHHBIM TPYHTOM WJIM I'PYHTOBBIM PacTBOPOM
3aJJaHHOTO COCTaBa M BI@KHOCTU. [lpu 3amosHeHMHM paboyero Kojibl@a TPYHTOM HapyLIEHHOTO
CJIOKEHUsT no0uBaroTcst TpeOyemoil motHocTn rpyHTa. Kpblmky ¢opmbl ycraHaBiuBalOT B e
MOJIO)KEHHE B  3aBUCUMOCTH OT 33JlaHHBIX YCJIIOBMH NPOMOpP@XUBAaHUs, a MMEHHO. NpH
MIPOMOPAXUBAHUK Yepe3 TPYHT - CHU3Y, NPU IPOMOPaKMBAaHMW 4Yepe3 MaTepuan - cBepxy. llpum
OTCYTCTBHH JIaHHBIX 00pa3el] IPOMOPaKMBAIOT Yepe3 MaTepHall.

®opmy ¢ 00pa3oM yCTaHABIMBAIOT JUISl IPOMOPaXKMBaHHS B IOMEICHUE WIIM XOJOAWIBHBIA mIKad
C 3aJJaHHOM OTPHLIATEIEHON TeMIepaTypoi Bo3ayxa.

3 OOpaszer Buza "nex - MaTepral’ MOATOTABIMBAIOT B CIIEAYIOLIEH MOCIEI0BATEILHOCTH: 00paser
MaTepHasia IMOMEIAI0T B OIMOPHOE KOJIBIO (JOpMBI IIEPBOrO THIA, HA HETO YCTAHABIMBAIOT padouee
KOJIBLIO CPE3HOTO MPHUOOPa, HA KOTOPOE IMOMEIIAIOT 3alIUTHOE KOJIBIIO ()OPMBI U CHU3Y YCTaHABIMBAIOT
KpbILKY (opmbl. DopMy NEpeHOCIT B MOMEIICHHE C 3aJJaHHON OTPHLATENBHOH TeMIlepaTypou, Iie
TI0CIIE €€ OXJIAXKICHUS TPOM3BOAAT HAMOPa)KUBaHHUE JIbJja Ha MaTepuall.

Jlen HaMOP@XXUBAIOT CIOSIMH TOJILUHOM 10 5 MM, IpHYeM Ka)KAbIH HOBBI CIIOW HaMOpPa)XKHBACTCs
I10CJIE TIOJTHOTO 3aMeP3aHMsl IIPEIbIAYIIETO.

[t HaMOpaXuBaHUS IPUMEHSIOT BOJLY, OXJIXKICHHYIO JI0 TEMIIEPATypPhl 3aMep3aHusl.

Ecnu 3amannmeM TpeOyeTcsi MCIBITaTh JIe[ INPHPOAHOTO CIIOXKEHHUS WM Jiel, oOpa3oBaHHBIA B
YCIIOBHSX, MOJEIHMPYIOLIUX ITPUPOIHBIE, TO 00pasell jbJia BEIPE3atoT U3 MOHOINTA 1O opMe pabouero
KOJIBIIa CPE3HOTr0 NprOOpa, 3aKIabIBAIOT €ro B paboyee KOJIbLO U CMOPaKUBAIOT C MAaTEPHAJIOM Yepe3
CJIIOW OXJ@XICHHOM [0 TEeMIepaTypbl 3aMep3aHus BOJbl TONIMMHOH 10 3 MM, HaIUTOH Ha
OXJIQXK/ICHHYIO KOHTaKTHYIO TOBEPXHOCTb.

4 O6paserr Buzpa "TPyHT - TPYHTOBBIH pacTBOp (FpYHT)" MOATOTABIMBAIOT B CICAYIOLICH
I0CIIEI0BATEIILHOCTH:



- Ul TPYHTa HEHApYIICHHOI'O CIIOXKEHHs - BBIPE3AlOT M3 MOHOJMTa IpyHTa oOpasen mo ¢dopme
pabouero KojbLa CPe3HOro NprOOpa U MOMEIIAIOT ero B paboyee KOJIbLIO;

- sl TPyHTa HapyLIEHHOTO CIIOXKEHHs - pabodyee KOJBLO INPHOOpa 3arojHAIT 3apaHee
HOATOTOBJICHHBIM TPYHTOM 3aJIaHHOI'O COCTaBa W BIAXHOCTH, J0OMBAsCh TpeOyeMOW IUIOTHOCTH
TpyHTa, THOCJIE YEro IPYHT 3aMOPaXMBAIOT. YCIOBHUS OXJaXJIEHUS o0pasla Ipu 3aMOpaXKHBaHWUU
OIpeeNAIoTesl 3ajanneM. [Ipu oTCyTCTBUMM JaHHBIX OOpasell IpyHTa HNPOMOPaKMBAIOT B YCIOBMSX
BCECTOPOHHET'0 OXJIAXKICHUS;

- MEp3JIBIA TPYHT B paboueM KOJIbIE CPE3HOro NpuOopa yCTaHABIMBAIOT B ONMOPHOE KOJIBIIO (OPMBI
BTOporo tuna. Ha 310 paboyee KOJbLO yCTaHABIMBAIOT BTOPOE TaKOe ke padouee KOJIBIO M Ha HETO
MOMENIAOT 3allUTHOE KOJbLIO (OPMBI BTOPOro THIA. BepxHee pabodee KOJBIIO 3alONHSIOT
NPE/IBAPUTENBHO OXJIAXKICHHBIM JI0 TEMIIEpPATyphl 3aMep3aHusl TPYHTOBBIM PAacTBOPOM HIIM I'PYHTOM
3aJJaHHOT'O COCTaBa M BJIAKHOCTH U MPOM3BOASAT CMOpPa)KMBaHUE 00pa3sla yepe3 BEpXHHUN WM HIDKHUI
TOpeL.

5 OOpaszen Bupa "rpyHT - jen” MOATOTaBIMBAIOT B CICAYIOIIEH IOCIEIOBATEILHOCTH: COOKY
(hopMBI BTOPOTO THIA, HOATOTOBKY M IPOMOPaXXKMBaHKE 00pa3lia I'PyHTa IPOU3BOIAT B COOTBETCTBUH C
6.2.3.3. Jlex HamMOpaXuBarOT Ha MEP3JIBIH TPYHT BO BTOPOM KOJIbLIE CPE3HOTO NpHOOpa CIOSIMH
TOJIMHON 70 5 MM WJIM NPUMOpPa)KMBAIOT 0Opaszell MPUPOAHOTO JibJa Yepe3 CIIOH OXJIaXICHHOH 110
TeMIlepaTypbl 3aMep3aHusi BOZIBI TOJIIMHOW 10 3 MM. Bce omepanyy BBITOJHSIOT B IIOMEIICHUU C
OTpHLIATENBHON TeMIEPaTypOil.

6 Bo BpeMs npoMOpasKMBaHHsI U3MEPSIIOT TEMIIEPaTypy KOHTPOJIBHOTo 00pasla IpyHTa, B KOTOPBIH
MOMEIIA0T TEPMOJATYHK TEPMOM3MEPUTEIBHOIO YCTPOICTBa.

[IpomopaknBaHue 3aKaHYMBAIOT, KOIJa TEMIIEpaTypa KOHTPOJILHOTO 00pasia JOCTUIHET 3HaYCHUS
TeMIlepaTypsl Bo3ayxa B omenienud. [locie atoro odpasew u3BiekaroT u3 Gopmbl, TepPMETUZUPYIOT U
COXPAaHSIOT 10 MCIIBITAaHHH.

®opma tuna | s npurorosienus oopasuos Buna  @Popma TMna Il s mpuroroBieHus
"IpyHT (TPYHTOBBIii pacTBOp, JeA) - MaTepuat” 00pa3LoB Buaa "TPyHT -TPYHTOBBIH PacTBOP
(men, rpyHT)"
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1 - pabouee KOJBLO CPE3HOTo NpHOOpa; 2 - MaTepual; 3 - [PYHT (Jiel, [PYHTOBBII pacTBOp); 3-a -
IPYHT; 4 - OTIOPHOE KOJIBLIO; 5 - KpbIIIKa GOPMBI; 6 -3aIUTHOE KOJIBLO (OPMBI
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Pucynox ¥.1 - Cxemsl opM [uist TpUrOTOBIICHUS 00pa3LoB

MMPUJIIOXKXEHUE &



(pexomenayemoe)

OBPA3ENl TPAOUYECKOI'O O®OPMJIEHUSA PE3YJIBTATOB UCIIBITAHUA
I'PYHTA METOAOM OJHOIIVIOCKOCTHOT O CPE3A 11O IOBEPXHOCTH
CMEP3AHUA

[N

Pucynox @.1

TTPUJIOXEHUE X
(pexomenayemoe)

MNPUHIUITNAJIBHASA CXEMA YCTAHOBKU JJ151 UCIIBITAHUS
MEP3JIOT'O I'PYHTA METOJAOM OJJHOOCHOI'O CKATUA

T —

1 - obOpazen rpyHTa; 2 - HEMOABWKHAS u1atdhopma; 3 - HOABIKHAS utaThopma; 4 - ITOK;
5 - HanpaBJsIOIIEe YCTPOHCTBO; 6 - BEpXHMU IITAMIT; 7 - HIKHHUH [ITaMII,
8 - mapoBiaronenpoHuaeMas 000049ka; 9 - pe3anHoBOE MPKUMHOE KOtbio; 10 - nuHamomertp;
11 -usmepurenp NpomoIbHBIX nedopmartuii; 12 -u3MepuTels MonepedHsIx aehopManuii;
13 -mpononbHas Tsra




Pucynox X.1

ITPUJIOXXEHUE 11
(pexomeHIyEMOE)

OBPA3EINl TPAOUYECKOI'O O®OPMJIEHUSA PE3YJIBTATOB UCIIBITAHUSA
MEP3JIOI'O TPYHTA METOJOM OJHOOCHOI'O C/KATHUA
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Pucynoxk 11.2
TMTPUJIOXEHUE I
(pexomeHIyEMOE)

OINNPEJEJIEHUE XAPAKTEPUCTUK JE®OPMHUPYEMOCTHU
MEP3JIOI'O I'PYHTA IO PE3YJIBTATAM HCIIBITAHUA
METOJ0OM OJHOOCHOI'O CXKATUA

1 Monaynp TUHEHHOH nedopMartuu Eu koa(hpunMeHT HeNMMHeHHON nedopmanmn A OTIPEICIISIOT
M0 3aBHCHUMOCTH, YCTaHABJIMBAIOIICH CBSI3b MEXKIY OTHOCHUTEIBbHBIMH IPOJOJIBHBIMH JeQOpMaIUIMH

& nanpsokerusvu J 1 BpeMeHeM JelCTBIS Harpy3Ku t

&lo,t) = f(o)t9, (. 1)

rae f(O' ) - ¢ynkuus Hanpsokennit ¢ s BpeMeHn U ux neiicreus, paBHOro 1 4, KOTOpPYIO
NPUHUMAIOT B BHJIC!

f (0' ) =0/ By - nias Monenu muHeitHO 1e(OPMUPYEMOTO OCHOBaHHUS,
1/m o
f (U ) = (U / AO) - IV MOJIENH HENMHENHO 1e(hOPMHUPYEMOTO OCHOBAHHUS,
E .
e Owu Ao . napameTpsl GpyHKIUH f (J)
M . xorduimenT HEMMHEHHOCTH MO HANIPSKECHUAM.
2 [penensHo mmiTebHbIe 3Hauenns E u A porancasior o Gopmymam:

E = Eqt; (111.2)

A= Atd, (IH.B)

rae ty- Bpems, paBHOE CpoKy CykObl 3/1laHUS MJIM COOPY)KEHHSI M NPUHUMAEMOE



W = 50er = 4,38-16 u:

4 - 03] PUIMEHT HETMHEHHOCTH BO BPEMEHH.
3 s ycranosienus 3asucumocty (I11.1) ucxomupie nanHbie ucnbiTanuii (6.3.5) 00pabarsiBaioT B
COOTBETCTBHU C TEOPHEM HACIIEACTBEHHOM moy3ydectd. Mcmosib3ys KpuByro moinsydectu (6.3.5.7),

. & .
IIOCNIEIOBATENBHO BHIYUCIAIOT psn 3Hadenudt )’ mmeromux cmbicn  gedopmaimii, KOTopble
pPa3BWINCh OBl TON JEHCTBHEM ITOCTOSHHOTO HAMPSKEHHS (I = 1, 2, ...), COOTBETCTBYIOIIErO

t;.
HANpsOKEHHIO | -if CTyNenn HarpyxeHus, 3a BpeMs ) BblumclieHns NpOH3BOIAT MO (hopMyITe

£i,j :gi—l,j +A£i,j’ (IJ_[4)

rame €i-1j- monHAS OTHOCHTENbHAs NPOAOJNbHAS Aed)OPMALMSA NPEIUIECTBYIOMIEH CTyICHH

t. N Eo
HATPY)KCHHs B MOMEHT BPEMEHH )’ BBIYHCIICHHAS 110 9T0i opMyie panee mpu 01 = 0;

Ag i,j - TpUpAIICHUEC OTHOCUTEIBHON Ie(OpMalUH, OIMpEeNIeMOe IO KPHBOH MMOJI3ydYeCcTH
(6.3.5.7)u npexacrasistoniee coboll pasHOCTh MEXIY AedopManeii, HAKOIUICHHOH K MOMEHTY, KOT/Ia

t.
I -5 cTynens marpysku neifcTBoBana B TedeHHe BpeMeHH ' U gedopMaimeii, HAKOIUIEHHOH K HAYay

neiictus | -it cTyneHn Harpysku.

t

MOMEHTBI BpEMEHH | Ha3HAYAlOT OJMHAKOBBIMHU JUIS KaXAOH CTYHNEHU HAIPYXEHUS C y4EeTOM
ykazanuii 6.1.4.3.

Pe3ynbTaThl MPEACTABISIOT B BHIE CEMEHCTBA KPUBBIX MOJI3YUECTH NPH MOCTOSIHHBIX HAMPSKECHHUSIX

O (pucynox I11.1).
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Pucynox 111.1

4 Jlna ompeneneHust mapamerpa O u Habopa 3HaueHHH f (01) MOJy4EeHHbIE 3HAUYEHUS G
NPE/ICTABIIAIOT B BUJE CEMENHCTBA MapajuIeIbHBIX MPSIMBIX B KOOPHHATAX x=Int,y=Ino, (pucyHok

111.2). Jlanee 9 u f(al) BBIYHCIISIIOT 110 (hOpMyJIaMm:
a=b; (111.5)

a.
fo))=e¥, (111.6)
rae aj nu b' napaMeTpLI, onpeaenﬂeMme rpaq)nqecxn 501058 CHOCO6OM HAUMCHBIIUX KBaL[paTOB

(myHkT 8).



5 Jlnst Mmonenu nuHeHHO neopMUpYEeMOTro OCHOBaHHSI HaOOp 3HAYCHUH f(al) ANMPOKCUMUPYIOT

HPsSIMOH B KOOpJMHATAX x=0p;y=1 (ai ) (pucynok 111.3) 1 BEIYHCISIFOT 3HAYCHUE Eo 1o opmyie

E, =1/c, (111.7)
rae C- mapameTp, onpenesseMblid rpagUuecKu WK CocoO0M HAMMEHbIINX KBaApaToB (MyHKT 9).

y . f(oy)
6 Jna MomenM  HenMHENHO  e()OPMHPYEMOTO  OCHOBaHMs Habop 3HadYeHMit !

ANMPOKCHUMUPYIOT TPSAMOW B KOOpAWHATAX x=Ingj;y=Inf (ai )(pl/lcyHOK [I1.4) v BBIYUCTSIOT

3HAYEHUE Ao u M no popmymnam:
Ay =¢€%; (111.8)
m=1/b, (111.9)

e @ u D - [apaMeTphbl, ONpeaeseMble rPaQUIECKd WM CIIOCOOOM HAMMEHBIIMX KBAIPATOB
(mynkT 10).
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Pucynox 111.2. Pucynox 111.3.

7 Kosduument nonepedysoro pacmupenns ¥V ONpesensioT M3 3aBHCHMOCTH, YCTAaHABJIMBAONIEH

CBA3b MCKAY OTHOCUTCIIbHBIMU IPOA0JIbHBIMU € U MOTNICPCHYHBIMU I[e(l)OpMaHI/[S{MI/I ‘gx
Ey = VE. (LH.lO)
s onpenenenuns V sKcHeprMMeEHTAIbHbIE JaHHBIE (OTHOCHTEIBHBIE MPOMOJIBHBIE U IONEPEUHBIE
nedopmanum) B KOHIE KaXJOH CTYNEHH HATPYKEHHUS, ONpeaeisieMble 10 IMYHKTY 3, IPEACTaBISIOT B
X=EY=¢Ey v
KOOpAuHAaTax (pucynox 111.3). [Tanee 3HaueHus V BBIYUCISIOT 110 (GOpMYIIE

v=1/c, (11.12)

rae C- napamerp, onpeensemblii rpaduUecKy Wi CIOCOOOM HAUMEHBIIMX KBaAPaToB (MyHKT 9).
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Pucynox 111.4.

y=a;+

8 IMapamerpsr &) u b YpPaBHEHHSI CEMEHCTBa MapaJUIeIbHBIX NPSMBIX ONpEAEsIOT

rpaduuecku (pucynok I11.2), nmpu aTom:
& (y) i N
- B MacmTabe yepTeka paBeH OTPE3KY, OTCEKAaeMOMY Ha OCH OpAHHAT -ii U3 cemeiicTBa
NapajvIeNbHBIX OPSIMBIX HAUIYYIIEro NPUOTHKSHUS K SKCIICPUMEHTAIbHBIM TOUKaM;

b - B MacuiTabe YCpTEIKa PaBCH TAHI'CHCY YyTJia HaKJIOHa ceMelcTBa MnapajuiCJIbHBIX MPAMBIX K OCHU

abciucce (X)

Crioco60M HAMMEHBIINX KBAIPATOB IAPaMeTpsl &) u b OTIPEJICIISIIOT TI0 (opMyram:

aj =y; —bx; (11.12)
k Nj k
ZZXJ’J yj,i_anxjyj
b= =1i=1 =1 (]_H 13)
kK X ’ '
P RSHEPIIES
j=1i=1 j=1
n; 1 nj
e X :iixj,i n Y= 2Ny (11.14)
Nji= Nj =1

- CpenHHE 3HAUCHNS KOOPAMHAT SKCIIEPUMEHTAIBHBIX TOYCK COOTBETCTBEHHO Xj i 1 Y| i+
nj - YUCJIO TOYEK B ) BBIOOpKE;

K - queno ) x BBIOOPOK.
9 Mapamerp © ypaBHeHus npsMoii, poxosmeii yepes HAYATO KOOPAMHAT y=0cx ONpPEAESIOT
rpadudecku (pucynox I11.3), mpu stom € B MacmTabe uepTeska paBeH TaHTEHCY yIiia HAKJIOHA K OCH

abcmuce X HPSIMOH HAWITYUIIETO MPUOIIKECHUS K SKCIIEPUMEHTAIBHBIM TOYKAaM, MPOXOAALICH depes3
Havasuo KOOpAWHAT.
Crioco6oM HaMMEHBIINX KBAAPaToB mapameTp C ompenensior no Gpopmye

n
in Yi
_i=l
n H
>
i=1

- KOOPpJAMHATHI DKCIICPUMCHTAJIbLHBIX TOYCK;

¢ (11.15)

rae % u Y,
N - 49uCI0 TOYEK.



y=a+bx

10 [MapameTpsr @ u b ypaBHEHUS TPSIMOI onpenessor rpapudeckd (pucynok I11.4),

TIPH 3TOM:

8 p macmrabe uepTea paBeH OTPE3KY, OTCEKAEMOMY Ha OCH OpIHHAT (y) IPSAMOH HAMIIYYIIEero
TPUOIIDKEHHS K AKCTIEPIMEHTAIIFHBIM TOUKaM,

b & macmrabe YyepTexka paBeH TAHTEHCY YIiia HaKJIOHA MPsIMOM K 0cH abciuce (X)

Crioco60M HaMMEHBIINX KBAJPATOB apaMeTpbl & n b OTIPEJICIISIOT TI0 (popMyam:

a=i2 r:=1 '=1n = (11.16)
aniz— le
i=1 i=1

n n n
aniYi 'in ZYi
_ =l

b— i - i=ln i=12 , (m17)
Ny x7 = > x
i=1 i=1

rae %+ Yi u n- 7o xe, uTo u B myHkTe 9.

11. icxomuble JaHHBIE W PE3yJIbTaThl pacyeTa 3anmuchiBaioT B Tabmiy 111.1.
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TTPUJIOXEHMUE 111
(pexomenayemoe)

OBPA3ENl TPAOUYECKOI'O O®OPMJIEHHUS PE3YJIBTATOB
HCIIBITAHUA MEP3JIOT'O 'PYHTA METOJIOM
KOMIIPECCHOHHOTI'O CXKATHSA
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