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1 META POBOTH

JocnikeHHs CTaHAaPTHUX Ta CHeliaIbHUX METOAIB BHIPOOYBaHb
MaTepiamiB Ha omnip aOpa3WBHOMY 3HOIIYBaHHIO Ta TPOBEJCHHS
MOPIBHSUTLHOTO aHalli3y CXeM Ta KOHCTPYKIiM NpHiIajiB Ta YCTaHOBOK
CTBOPEHUX JIJIsI IPOBENICHHS BUMIPOOYBaHb.

2 3ATAJIBHI BITOMOCTI

OnHiero 3 HaWBaKIMBINIMX CKJIAJOBUX BHPINIEHHS MpoOIeMu
3HOIIYBaHHS JieTaJIell MallliH € BUMPOOYBaHHS Ha 3HOCOCTIHKICTh. Bizomo
Oe3miu crmocoOiB 1 cxem BUIMPoOyBaHb, SIK B JIAOOPAaTOPHHX, TaKk 1 B
BUPOOHUYHX YMOBaX.

Ha mepmmii mornsa npd  BUpINIGHHI OPUKIAAHUX 33734
MiJBUIICHHS  3HOCOCTIHKOCTI jerajeii HaWOLIbII  JIOCTOBIpHUMH 1
HaJIHHUMH ~ MOXYTh OyTH BHUIpOOyBaHHs jaeraneil  (marepiamiB)
Oe3nocepeIHbO B BUPOOHUYHMX YMOBaX Ha JiF0uoMy oOJaHaHHI.

OnHak, mo-mepiie IyXe 4acTo MPaKTUYHO HEMOKIMBO MPOBECTH
BUMPOOYBaHHS B YyMOBaX BHPOOHHYOTO NPOIECY MO pAAYy MPHYHH.
OcobauBoO, SKII0 MOBa e HE MPO MOOJMHOKI BUIIPOOYBaHHS JAeTanel i
MarepiajiB, a CTOiTh 3aBJIaHHS BCTAHOBJICHHS 3aKOHOMIpPHOCTEH
3HOIIYBaHHS TPYIH MaTepianiB B PI3HOMY CTPYKTYPHOMY CTaHi.

[To-ppyre, B BUpOOHMYMX yMOBax, SIKIIO MOBa Hae MpO TpUBaii
BUMPOOYBaHHS HEMHHYYi KOJMBAaHHA MapameTpiB yMOB 3HOIIYBaHHS
(Tucky, Temmeparypu, (pakuiiiHuii ckian abpasuBHMX Mac i iH.). Lle
HEMUHYYe MPHU3BOAUTH 1O 3HAYHHUX MOXMOOK PE3yNbTaTiB BUIPOOYBaHb.
Hanpukmnan, npu BunpoOyBaHHSX OONUIIOBAIBHHMX IJIACTHH Ipec-popm
BOTHETPHUBKOI0 BUpOoOHHIITBA [ 1] 3 oHOTO 1 TOr0 % MaTepiainy (crans X12)
B OJHOMY 1 TOMY  CTPYKTYpPHOMY CTaHi Ha OIHOMY 1 TOMY X mpeci
KONMuBaHHS pe3ynbraTiB gocsaranu 70%. Tomy HeckiafHi pO3paxyHKH
MOKa3yloTh, LIO JJS BCTAHOBJICHHS 3aKOHOMIPHOCTEW 3HOINYBaHHS 3
touynictio 90-95%, Tpeba Oymo O BUIpPOOYBaTH JECATKH JTOCITITHUX
JIeTaJiei OJJHOTO BHJy 1 IOHECTH BEJIMKI MaTepialibHI Ta 4aCOB1 BUTPATH. A
B THX BHUIAJKax, KOJIM HE BHUKIIOUEHO, IO Cepea JAOCTiIKyBaHUX



MatepianiB OyayTh 3yCTpiUuaTUCS TaKi, SKi 10 3HOCOCTIHKOCTI HMXKYE, HIK
JieTani JAilo4oro BHPOOHMLTBA HAa JAHWH 4Yac, BUPINICHHS MUTAHHS TPO
MPOBENIEHHS BUPOOHWYMX BUMIPOOYBaHb I1Ie OUTBII YCKIATHIOETHCA.

VY Jneskux BHWITaJIKax, SKII0 MOBa e MPO HEBEIMKI JeTali 3
HU3BKAM TEPMIHOM CIY)KOM, BHPOOHWYI BHNPOOYBaHHSI MOXYTh OyTH
minkoM  epeKkTMBHUMH.  Tak,  Hampukiaa, Tpd  IPECyBaHHI
KapOiAKpEMHIHOBUX HAarpiBa4iB METOAOM EKCTpy3ii TpUBaIICTh POOOTH
Jeraneil OCHaCTKH CKJIaIa€ BCbOTO KiNbKa TOJMH.

VY TexHiui gyxe OaraTo TPUKIANiB TPOOJIEM 3HOLIYBaHHS
HEBCJIIMKKMX JieTalieit (meski BUIM OMJI MOJIOTKOBHX Jpo0apok, pisii
acQanbTHO-pi3ajbHUX MallMH Ta iHOMN.). ToMy 70 TelepillHbOro 4Yacy,
SKIIO MOBa HJE TPO HEBENMKI jeraii 0araTo JOCHIJHHUKIB MPOBOJISTH
BUIPOOYBaHHS Y BAPOOHMYMX YMOBaX Ha JIIF0UOMY 00 HAHHI.

Bupobnuui BUNIpoOyBaHHS MOXYTh OyTH B psiii BUMNAJKIB
CIIPOIICHI IUIAXOM JIOCTIIKEHHs 3pa3KiB, BCTABJICHUX B HATYpHI JAeTali,
SK1 TIPAIIOI0Th Ha JirouoMy oOsagHaHHi. 30kpema BunpoOyBanHsa B SHTY
BCTaBHMX  3pa3KiB, 3akpilJIeHUX B 30HI  HAWOUIBIIOrO  3HOCY
OONUITIOBAJIBHUX TUTACTHH JUTA TIPECYBaHHS OyAiBelIbHOT CHIIIKATHOT 1Ty,
JI03BOJIMIIA 3HAYHO MPUCKOPUTH OTPUMAaHH MOMEPEAHIX pe3ylabTaTiB Mpo
MexaHi3M, XapaKTep 3HOIIYBaHHS 1 BIAHOCHY 3HOCOCTIMKICTh BEIHMKOI
rpynu MaTepiajliB 3a BiIHOCHO KOpoTkuii uac. [lomiOHmMIt miaxin
MPAKTUKYBABCSl 1 TPH JOCHIHKEHHI 3HOCOCTIMKOCTI MaTepiaiiB B psijii
IHIINX YMOB 3HOLIYBaHHS. 30KpeMa, MpW BUPIMIEHHI MpoOJieMH HU3BKOTO
TEPMIHY CIIy’)KOM  TIpec-BaJiblliB  JUIs  OpPHUKETYBaHHS  IOPOIIKOBUX
MaTepiaiiB, 3y0iB KOBIIIB ekckaBaTopiB 1 iH. OmHaK i mpu BUIIPOOyBaHHI
BCTaBHHX 3pa3KiB HE BHUKIIOYEHHH TMOMITHHHA PO3KUA pe3yjbTaTiB
BUIPOOYBaHb, OCKUIKA HEMUHYYHI BIUIMB "TiHHOBOTO e()eKTy", HAsBHICTb
3a30piB M)XK 3pa3kaMu, HEraTWBHO BIUIMBa€ i macmrabHuii gaxrop. Tomy
OCHOBHHUH 00cCST BUMPOOYBaHb HA OMIPHICTH 3HOLIYBAHHS BUKOHYETHCS B
J1a00paTOPHUX YMOBAX.

HeBenuka uacTMHa 3 HHUX € CTaHIApTHUMH (SIK, HaNpUKIaL,
BHUIIPOOYBaHHS Ha YCTaHOBII X4b), a OUIbIIICT — HECTAHJAPTHI, SIKUX Ha
JMaHWii yac B Oarato pasiB Oulblle, HiX craHAapTHHX. Lle BUKIMKaHO
3pO3yMITUM Oa)kaHHSIM JIOCIIITHUKIB SIKOMOra OJIMKue HAOJIM3UTU YMOBU
nabopaTopHUX BUIPOOYBaHB JI0 PEATbHUX.

PizHOMaHITTS yMOB 3HOLIYBaHHS 1 CIOCO0IB BUMIPOOYBaHb 3HAYHO
YCKIIQJHIOIOTh BHUOIp HAWOUIBII NPUIHATOTO METOLY BHIIPOOYBaHb.
Haiiyacriiie JOCHiAHMKM 3MYyIIEHI JJii BHPIIICHHS CBOIX 3aBJaHb
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BHUKOPUCTOBYBATH KilbKa JIAOOPATOPHUX YCTAHOBOK 1 MPOBOAMTH TPUBAIi
BUITPOOYBaHHSI.

PisHOMaHITT cxeM BHIIPOOyBaHb Ha aOpa3WBHE 3HOLIYBAHHS
(HalOUTBII YaCcTO 3yCcTPIYaEThC HA MPAKTHUI) MO)KHA YMOBHO PO30OUTH Ha
HACTYITHI TPYIIH:

1) 3HOIIYBaHHS NIPU TEPTi 3aKpillJIeHUM abpa3uBOM;

2) 3HOIIYBaHHA MNpPH TepPTi HamiB3aKpilUIECHUMH aOpa3MBHUMH

YaCTUHKAMU;

3) 3HOUIYBaHHS NpH TEPTi B aOpa3uBHill Maci.

Jlo HalnommMpeHilMX CcXeM BUNPoOOyBaHHA Ha alpasuBHE
3HOIIYBAHHS  3aKpIIUICHUM  a0pa3uBOM  BIiTHOCATHCA  JOCHIPKESHHS
3HOCOCTiHKOCTI Ha MammHi (ycTanoii) X4-b (puc. 2.1), sika po3pobieHa B
[HctuTyTi MammHo3HaBcTBa XpymesuMm M.M., baduuesum M.A.

k¥
1 — muck; 2 — 3pa3ok; 3 — HAHrOBWil TprMay; 4 — BaHTaX
Pucynok 2.1 - Cxemartuunuii po3pis wmamman X4-b s

BUIIPOOYBaHHS Ha aObpa3uBHE 3HOLTYBAHHS
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1 — yepB’siuHa Tiepeaya; 2 — eNeKTPUYHIN JBUTYH; 3 — ITOK; 4 — METaJIeBUI JIUCK;
5 — mpomixkHHMH Bai; 6 — 3pa3ok; 7 — abpa3uBHa MIKypKa
Pucynok 2.2 — Kinematnuna cxema Mammau X4-b
B naniii ycraHOBIi Ha IUIOCKIH CTOPOHI METANEBOTO JWUCKA SKHH
o0OepTaeThcsi, 3akpiluieHa aOpa3uBHA MmIKypka. LlwiiHapuuHUE 3pa3ok
miamerpoM 2 MM 1 JoBxkuHOK 10-15 MM, 3akpilyieHUN B I[AHTOBIM
JieprKaBlli, 3HAXOMUTHCS MiJi HABAHTAKEHHSM, TPEThCS CBOIM TOpIEM 00
HIKYPKY 1 IepeMilyeThbes pu oOepTaHHi TUCKa B paiallbHOMY HANPSAMKY;
OUIsIX  TepTs sBIsie coboro cmipanb Apximena. [loBepxHS MIKypku
po3fiieHa Ha 30HU 3 OJHAKOBOIO JOBXKHHOIO IUIAXY TepTs. Y IHX 30HAX
BE/IETHCSI BUMPOOYBAHHS JOCTIPKYBAHOTO 1 €TAJIOHHOTO MaTepialiB. 3HoC
BHU3HAYAETHCS 110 3MEHIIEHHIO JIOBXXHHHM 3pa3Kka, a00 HOro MacH.

Henomiky - 11e 3Ha4HM# BILTMB MaciITabHOTrO (pakTopy depe3 mali
PO3MipH 3pa3Ka, 3MiHHA HIBHJIKICTb KOB3aHHS MPH BUIIPOOYBaHHI OJHOTO
3paska uepe3 CHipajaenoiOHni MUIAX TEpPTS.

3HOWIYBaHHS MPU TepTi 0 adpa3WBHOMY NPOIIAPKY BiAOYBa€THCS
TOMi, KOMM MDK IOBEPXHSAMH JBOX TBEPAWUX TUI, SIKi 3HAXOAATHCS Y
BITHOCHOMY PYCi, € BUIbHI aOpa3uBHI YaCTUHKH, Yepe3 sKi BiJl OMHOTO Tijla
70 1HIIOTO TMepeAaeThcs HaBaHTaKeHHs. [Ipomapok Moke CkiagaTucs 3



OIHOTO, 200 JIEKUIbKOX MIAPiB TAKUX YaCTHHOK. AOpa3uB MOxe OyTH pi3HOT
OPUPOAM 1 MINHOCTi, MaTH pi3HY aOpa3uWBHY 3AaTHICTb, 3€PHUCTICTH i
¢dopmy. HaBaHTaxkeHHs, sike TepeatoThesl dyepe3 abpa3uBHi 3epHA, MOKYTh
OyTH HEOJHAKOBOI BETMYMHH. XapakTep BIIHOCHOTO PYyXy TBEpIMX Til
TAKOK MOXe OyTH pi3HUM (KOB3aHHS, KOYEHHS, MOEJIHAHHS KOB3aHHS 3
KOUEHHSIM, 3BOPOTHO-TIOCTYMAJIBHUNA PYyX, 3BOPOTHO-00EPTANBHUHI pPYX,
KOB3aHHS 3 MEPIOAMYHUMH PO3'€IHAHHIM MOBEPXOHBb 1 T. 1.). MOXyTh
crocTepiraTucsl pi3Hi CIHiBBIJHONIEHHS MEXaHIYHHX BJIACTHBOCTEH TPHOX
TN (OBOX TBEpAMX TN 1 aOpa3WBHUX YACTHHOK). 3aJeXHO BiJ LUX
BJIACTUBOCTEW 1 YMOB TepTs MOXE Bif0OyBaTHCS IIAp>KyBaHHS aOpa3uBOM
onHiei 3 moBepxoHb (OUIBII M'SKOTI), TOOTO Mil[HE BIPOBAJHKEHHS B HeEl
abpa3MBHUX YaCTHHOK 1 1X 3aKpiluieHHs. Y I[bOMY BHINAJAKY 3HOIIYBaHHS
OylyTh aHaJOTiYHMMH aOpa3sMBHOMY 3HOIIYBaHHIO  3aKpilNICHUMH
abpasuBHuMHU YacTkamu. CTyIiHb 3aKpiIUIEHOCTI MOXKe OyTH Pi3HOIO, IO
3aJIKUTH BiJ| CITIBBIJIHOIICHHS TBEPJOCTI 1 IHIIMX BIIACTUBOCTEH TBEPIUX
TIIL

Kpim BunpoOyBanb Ha X4-b Bijiomi 111e psij METOIB 1 MaIllluH IS
JOCITIPKEHHS a0pa3uBHOTO 3HONIYBaHHs. binblne 3a iHIIMX MOLMIMPEHi
BurpoOyBanHs Ha mammHi HK (Hepyxome kinbie) (puc. 2.3) Ta 3a cXeMoro
Bpinemns-Xasopra (puc. 2.4).

=

Pucynok 2.2 — Cxema mamuuau HK
BunpoOyBansHa wmammua HK  ckoncrpyiioBana IHcTHTyTOM
MallIMHO3HABCTBA Ha 0a3i JJabopaTopHUX OIryHIB JIJIsl PO3METIOBAHHSI.
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Pucynok 2.3 — Cxema MammHu BUIpoOyBaHHi 3a cxeMoro bpunerns-
XaBopra
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OnHoYacHO BHIIPOOOBYIOTHCSI JIBa OJHAKOBHX 3pazkd 1 1 2 - mepmmii 3
BUIIPOOYBAaHOTO, IPYruil 3 eTaJloHHOro Martepiamy. BoHM KoB3awoTh min
HABaHTaXEHHSM 3 110 MJIOCKiil MOBEpXHi KiBLIEBOTO AMCKY 3 YUEPBOHOI MiJli
4, Ha OHI KUIBIEBOI €MHOCTI 5, B SIKIM 3HAXOmATHCS Boja 1 micok. ITicok
Momnajae Ha MOBEPXHIO TepTs (3a JOMOMOTOK CKpPEOKIB, IO pyXaroThCs
nepen  3pa3kaMH) BUKIHMKAarOUd 3HOLIyBaHHA. JlepkaBKM  3pasKiB
PYXaloThCs Ha KyJbKOBHX OINOpPax y BEPTHUKAIbHUX HANPSMHHX,
3aKpilNIeHHX Ha KIHISMX TonepedynHu 6, ska obepraeTbea. 3HOC
BHU3HAYAEThCS 3a BTPATOI0 MacH 3paskiB. Pe3ynmbTaT BHNpOOYBaHHS
BHUPAYKAETHCS Yy BUTIISAI BiIHOCHOI 3HOCOCTIHKOCTI, PIBHOIO BiIHOLIEHHIO
3HOCY eTajioHa JI0 3HOCYy BHUIpOoOyBaHOro Marepiamy. BumpoOyBaHHS 3a
cxemoro bpunemns-XaBopra (puc. 2.4) mpoBOAATH Ha YCTaHOBI, IO
MICTUTh TIPUBOJ 7, 110 3a0e3medye 0O0epTaHHS HABKOJIO TOPH3OHTAIBLHOI
0Ci TYMOBOT'O poJIMKa 6, TpUMad 3pa3KiB 2, BaXKiIb 3, MPUTUCKAE 3pa3oK |
70 POJIMKa, MPUCTPiil 5, mo A03ye momavy abpa3MBHUX YaCTHHOK B 30HY
TEpPTS 10 HANPABIAIOYOMY JOTKY 4, MPUCTPIK § JUIsi KOHTPOIIO CyMapHOi
KUIBKOCT1 00€pTiB poJMKa B MPOIECi BUIIPOOYBaHb. 3HOC BU3HAYAETHCS 32
BTPATOI0 Macy 3pa3Ka MpH NEeBHiH KiTbKOCTI MojaHoro adpasuBy. B taknx
K€  yMOBax  BHUIPOOOBYEThCS  €TAJIOHHWH  Marepiaid.  BimHocHa
3HOCOCTIHKICTh BH3HAUYAETHCS, SIK BIIHOIIEHHS 3HOCY ETAJIOHHOTO 1
BUMPOOyBaHOTO MatepianiB. 3a3BHuaili TpH BHOOpI CXeMH 1 YMOB
BUMPOOYBaHHS BUXOAATH 3 HEOOXiZHOCTI 3 OUIBIIMM YH MEHIIUM
HAONMIDKEHHSIM BiATBOPUTHU eKCIUITyaTalliiiHI YMOBH 3HOLIYBaHHS. 3PYyYHOIO
O3HaKow sl kiacuikamii MeTomiB BUIPOOYBaHHS Ha 3HOLIYBaHHS B
abpa3uBHIH Maci € IHTEHCHBHICTh 3HOIIYBAaHHS, SKa 3aJISKUTh BiJ
HABaHT@XYBAILHOTO  PEXHMY 1  CIIBBIJHOIIGHHS  BJIACTUBOCTEH
BHIIPOOYBAHOTO MeTaly 1 abpa3uBy.

YMOBHO BUNPOOYBaHHSI 32 BEIUYMHOIO TUTOMOTO HABaHTAXKEHHS Ha
MOBEPXHIO TEPTS MOXKHA PO3IUIMTH Ha TPU TPYNHU: BUIPOOYBaHHS IpH
MaJIHX, CEPEIHIX 1 BETMKNX MTUTOMUX HABAaHTAKCHHSIX.

[lpu ayxe MaauxX NHTOMUX HABaHTAKEHHSIX 3HOUIYBAHHS MOXE
MPOXOAUTH 3 HAJ3BUYAWHO MAJIOK IHTCHCUBHICTIO, 3 TCHJICHIIIEIO
nepexoy A0 OKUCIIOBAJIbHOTO XapaKTepy 3HOUIYBaHHS.

Ilpn nyxe BENMKUX NMHTOMUX HABAaHTAKEHHSIX MOXKE IHTEHCHBHO
pyiHyBaTHCS caMm aOpas3uB. HalimMeHIna iHTEHCHBHICTh HaBaHTaKEHHS
3HOIIYBAaHHSI METAJIEBOTO 3pa3Ka CIIOCTEPIraeThCsl MPU MOro KOB3aHHI MO
MOBEPXHI yHIIbHEHOI cumy4doi a0pa3WBHOI Mach 5 Mg  Majaum
HaBaHTaxeHHsAM. Cepel] MalllMH AJ1s1 BUPOOYBaHHS Ha 3HOLIYBAHHS IIHOT'O
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TUITy HAWOUIBIN BiJIOMa MalllMHA THITY «4alla, sika o0epraerhes» (puc. 2.5).
VY MammHi € JBa KOHIYHUX KaTKH 1, sIKi yIIUTBHIOIOTH i BUPIBHIOIOTH IIIap
aOpasuBHOI Macu. Yama 2 o0epTraeThcsi HABKOJIO BEPTHKAIBHOI OCi 3
gacToToro 60 XB™.

3 4

Fh ==
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Pucynok 2.5 - Cxema MalllMHU TUITY «4allia, sika 00epTaeTbes

JIBi neprkaBKH 3paska 3 yrpUMyIOTh Horo Ha Biactani 150 MM Bix oci
obepranHa 4uamn. Yucno o0epriB  QikcyeTbes midmibHUKOM 4. [ns
OTpUMaHH CBIKOI aOpa3rWBHOI MOBEPXHI CIIy’KaTh PO3MylIyBadi. ToBIIMHA
mapy abpa3uBHOI MacH JopiBHIOE 40 MM.

IlikaBoro € mHekoBa MarmHa po3pobieHa B. H. TkayeBum (puc.
2.6). Ilpu BumpoOyBaHHI Ha Wi MamMHI pi3ens 3 BUIPOOYBAHOTO
MaTepialy pike Oe3mepepBHO yHIUIBHEHY aOpasuBHY Macy, IO
MIBOAUTBCS 10 HbOro. L{uM BuUnpoOyBaHHSM B J1TaDOpATOPHHX YMOBaX
BIITBOPIOETHCSL 3HOIIYBAaHHS Jie3a Pi3lis, aHaJOriyHe 3HOIIYBAaHHS Jie3
IpyHTO0OpOOHNX MamnH. KOHCTpyKIis MalmHU nependayae MOXKIUBICTh
3MIHIOBaTH WIUIBHICTh aOpa3WBHOI MacH, SKa IONAEThCS 0 Pi3lsd, B
HIMPOKUX Mexax. AOpa3uBHa Maca MEBHOTO CKJIAAY 1 BOJIOTOCTi, 3acCHIIaHa
B OyHKep, MOAa€Tbcs OOEPTOBUM BEPTHKAILHUM NIHEKOM B HHXKHIO
YaCTHHY MAIIMHU, JI¢ 32 JOIOMOrOI IHIIOr0 00EPTOBOr0 BEPTHKAIBHOTO
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IIHEKA VIIUIBHIOETBCS JIO 3aJIaHOr0  CTYINEHS IIUIBHOCTI 1 MOTIM
BUTHUCKA€ETBCSL 4Yepe3 KUIBLIEBY TOPJIOBHHY. 3pa3oK y BHUTISAL pisls
cremniaabHoi (popMH, 3aKpIlJICHUN B TUCKY 00EPTAEThCA HABKOJIO OCI, AKa
cmiBmajae 3 BiCCIO KiIbIIeBOT TOpi1oBUHU. [Ipu IbOMy BiH pike BUTHCHEHY
3 TOpJIOBMHM a0pasMBHY Macy i IMOCTYIOBO 3HOIIYEThCS. llokazHUKOM
3HOCY CIIY)KUTh 3MiHa JIOBXKMHM 3pa3ka. L[sg cxema, sik 1 momepenHs He
nependavae KUIbKICHOTO PETYJIOBaHHS THCKY aOpa3uBHOI Macu Ha
MOBEPXHIO.

1 - OyHKep; 2 - BEpTUKAIBHUI IITHEK; 3 - TOPU3OHTAIBHIHN ITHEK; 4 - IPY)XUHHE KPiTUICHHS
TOPJIOBUHM; 5 - EJIEKTPOABUTYH, IO TPUBOAWTH IMHEKH; 6 - pEeaykTop; 7 - 3pa3sok,
3aKpiluIeHuit B 00epTOBOMY IHCKY; 8 - €JIEeKTPOJBHUIYH, IO NPHUBOIUTH B PyX IHCK i3
3paskaMu
Pucynok 2.6 - Cxema NIIHEKOBOI MAIlMHM I BHIIPOOYBaHb Ha
abpa3uBHE 3HOLIYBaHHS
B neskux Bumajgkax aOpa3vBHa Maca Mpallo€ B CHOJIYYCHHI 3
BOJIOTOI0 arpecMBHOIO CKJIAAOBOMO. s IMX BHIMAAKIB B 3amopizbKOMy
HAI[IOHAJIbHOMY  TEXHIYHOMY YHIBEPCHUTETI CTBOpeHa JiabopaTopHa
ycraHoBka (puc. 2.7) Uis BH3HAuUCHHS 3HOCOCTIMKOCTI MartepiayiB B
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yMOBaX, SKi BiATBOPIOIOTh pealibHI MPOIECH 3HOIIYBAaHHS IIHEKiB
CTPIUKOBMX TPECIB JUII BHIOTOBJICHHS BOTHETPUBIB, ab0 OyIiBembHHX
BHUPOOIB METOIOM TUTACTHYHOTO MpecyBaHHA. B maHoMy BUManuky Kpim mii
abpa3uBy, 3HAYHMH BIUIMB Ha OMNIp pOOOYHMX TOBEPXOHb JeTanei
3HOIIYBAHHIO MOXKE HaJaBaTH KOPO3iMHMU (hakTop, OCKUIbKA aOpa3uBHA
Maca TpH IUIACTHYHOMY TpecyBaHHI 3HA4YHO 3BOJOXKeHA. [IpoekTyBaHHS
YCTaHOBKH MPOBOJMIIOCS 3 ypaxXyBaHHAM HACTYITHHX BUMOL':

- MakcHMajbHe HaONmKEHHS KiHEMaTHKH MpPOIeCy 3HOLIyBaHHS
IIHEKIB 0 BUPOOHUYHX YMOB;

- MOXJIMBICTB TPOBEIEHHS JOCIIIB B OUIBII IIMPOKOMY Jiara3oHi
PEXHUMIB, B IOPIBHAHHI 3 BAPOOHUYNMH YMOBaMHU;

- BIATBOPIOBAHICTh PE3YJIBTATIB JOCIIIIB;

- TpOocTOTa 1 Maja TPYAOMICTKICTh JIOCHIAIB MPH JOCTATHIN
HaAAIHHOCTI iX pe3yJbTaTiB 13 3aCTOCYBAHHSIM MPOCTHX 3pa3KiB 1 HEBEIHKOI
KUTBKOCTi a0pa3uBHOI MacH.

YcraHoBka (puc. 2.7) CKIAJaeThCs 3 JIBO3aXOJOBOrO INHEKY 1,
000MH 2, J)KOPCTKO 3aKpIIJICHUX HA BEPTHKAILHOMY Baly 3 KOHIYHOTO
penykropa 4, SKWH NPUBOAUTHCS A0 OOEpTaHHS BijJ ENEKTPOIBUTYHA 5
noTyxHicTio 2 KBT, uepe3 uep'stunmnit pemykrop 6. IllHek 3 ob6oiimoro
00epTaroThCcsl B KaMepi 7, sika BCTaBIAETbCA Y BUTOUKY Kpullku (OyHKepa)
8 1 3akpimmoeTbest 6onramu. 3pasku 15 pozmipom 10 MM X 10 MM x 15 MM
B KUIBKOCTI 12 ImTYK 3aTHCKAaIOTHCS TalKoW 16 MK HIKHIM i BEpXHIM
JCKaMHu 000MMH 3a CXEMOI, HaBelleHil Ha puc. 2.8. AOpa3uBHa maca 9
Bonorictio 18% mpu 3HsATOMY TOpIHI 11 3aBaHTaxKyeThest B Oynkep 10, i
MOTIM TIOJIAETHCS JIO IIHEKY BCTABJICHUM HAa MICIIC TOPIIHEM IIiJ JIi€l0
BaHTaxy 12, sKkuii MOXKe CTymeHeBO 3MiHIoBaTHCh. Jlami wmaca
YIIUTBHIOETBCS 1 BUTUCKAETHCS Yepe3 OTBip 13 3pa3kamu, siki oOepTatoThes
1 110 MOXHUJIOMY 3KO0JIO0Y HaJXOAUTh 0 eMHOCTI 14. TakuMm 4uHOM, 3pa3Ku
MOCTIHO 3HOIIYIOTHCSI CBIKOIO a0pa3MBHOIO MAacolo, SIK 1 y BUPOOHHYHMX
yMmoBax. OJuHapHe 3aBaHTaXXEHHS MacH B KUIBKOCTI 5 Kr 3abesmeuye
Oe3IepepBHICTh BUMPOOYBaHb MPOTATOM JIBOX TOJIUH.

OmHuM 13 3araJibHUX HENONIKIB, HaBEAECHUX BHIIE CXEM
BHUIIPOOYBaHHS, € HE3HA4YHI po3Mipu 3paskiB. lle 30iiblye HeraTUBHUUN
BIUIMB MacimitabHoro (akropa Ha piBeHb BIIMOBIJHOCTI pe3yJbTaTiB
J1a00paTOpHUX BUIMPOOYBAHb PIBHIO 3HOCOCTIHKOCTI HATYpPHHX JETaJieh.
Tomy B 3HTY OyB CTBOpeHMI CTEHJ /s MOJCIIOBAHHS MPOIECIB
3HOIIYBaHHSl JeTalleil OCHACTKM sl TPecyBaHHS BOTHETPUBKUX Ta
OyaiBenbHUX BUPOOIB (puc. 2.9), Ha SKOMY BUIPOOOBYBAIHCH 3pa3KH
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posmipamu 90 MM x 30 MM X 10 MM (puc. 2.10). BoHu 3a TOBIIMHOIO
MPaKTUYHO Taki K, SK 1 IUTACTHHM Tmpec-popM JJisi BHTOTOBJICHHS
CHJIIKATHOI 1ETJIN.

AN NN NN NN NN NN N NN NN NN N
Pucynok 2.7 - Cxema nabopaTopHOi yCTaHOBKH JUTsl BUIIPOOYBaHHS 3pa3KiB
BIJIMIOBIIHO 710 YMOB €KCIUTyaTallii ITHEKIB CTPIYKOBUX MPECiB

[Mpunimn poGoTH 1a0OPaTOPHOrO CTEHJY BIANOBIIHO HOro cxemi
(puc. 2.10) mondrae B HaCTYMHOMY. 3HOLIYBaHHsSI 3pa3ka 2, IO 3IiHCHIOE
3BOPOTHO-TIOCTYNAIBHUI ~ PyX, BUKOHYETbCSA  CTOBIIOM  CTHUCHYTOI
MyaHCOHOM 6 a0pa3uBHOI MacH 5, MO 3HAXOAUTHCS B HEPYXOMil 00oiMi 8,
sgKa apMOBaHa TBEpAMM CIUIAaBOM. 3yCHIJUIsl Ha IyaHCOH Bif BaHTaxy 10
MepeacThesl Yepe3 BaXKUIbHY chcTeMy 9. 3 KOXKHHUM XOJOM 3pa3ka Imap
abpasuBy, 1m0 Oe3nocepenHbO KOHTAaKTye 3 TOBEPXHEIO TepTs,
aBTOMATHYHO BiJIajsiBCI 3 00OMMHM dYepe3 MPOMDKOK MiK ii Topuem i
3pa3KOM.

B 3aranpHOMY BUIIISAI OCHOBHHUMH KPHTEpiSIMH BiITBOPIOBAHOCTI
MPOIIECiB, 10 MPOTIKaIOTh B TIOBEPXHEBOMY MIapi AOCIIAHWUX 3pasKiB i
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HaTypHUX JeTayeH, Oyiu:

- XapakTep MiKpopeibedy 3HOIIEHOT TOBEPXHi;

- IOBHOTA MIEPETBOPEHH B IOBEPXHEBOMY ILIAPi;

- Mipa caMO3MillHEHHsI TIOBEPXHi TepPT;

- TIOPIBHSHHICTH PAIIB 3HOCOCTIMKOCTI BUIPOOOBYBaHHUX MaTepialliB
1 HATYpHHX JieTaneH.

10

1 —3pa3ok; 2 - KiibIe

Pucynok 2.8 - Cxema po3millieHHsI 3pa3KiB B 0001Mi

OCHOBHI MapaMeTpH PeXUMY BHIIPOOYBaHb II€:

- TU 1 (pakuiiHuid cKia] abpasuBy;

- YUCJIO XOJIiB 3pa3Ka Ha OJIHY 3aCUIIKy aOpa3rBHOI MacH;

- CTYITiIHb OHOBJICHOCTI aOpa3uBHOI MacH (PETyJIOEThCS BEIUYHMHOIO
3a30py MK 000HMMOIO 1 3pa3koMm);

- BHCOTa CTOBIIA CTUCHYTOI aOpa3uBHOI MacH;

- TeMIlepaTypa MOBEepXHi TepTs;

- WIBHUJIKICTD TEPTS,;

- TUCK.

Tuck, 1o BUHUKAE MpH i abpa3uBy Ha poOOYy KPOMKY, BU3HAUNUTH
cxiangao. [Ipore, cynmsunM 3 XxapakTepy 3HOIIYBaHOI MOBEpxHI podouoi
KPOMKH (PHCKH, TOAPSIHHM), MOXXHA MPUITYCTHTH, IO AIFOYOT'0 THCKY
LIKOM JOCTaTHBO JUII CTBOPEHHS HAmpyXeHHS B MICIi KOHTakKkTy
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OJIMHUYHOIO 3€pHa 3 IMOBEPXHEI0, 1[0 IMEPEBUINYE MEKY TUIMHHOCTI 1 B
JISTKUX BUIIAJIKaX MEXKY MIITHOCTI MeTay.

Pucynok 2.9 — JlabopaTtopHuii cTeH 1 JJisi IPOBEIICHHS BUIPOOYBaHb
Ha 3HOCOCTINKICTb.

\ 30Ha
35 3HOLLYBAHHSA

Pucynok 2.10 — 3pa3ok 115 BUIpoOyBaHb Ha 1ab0opaTopHOMY CTEH1
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1 — HKHIN KIHH; 2 — 3pa30K; 3 — pyXoMHH yIIop; 4 — HEpyXOMHH yIIop;
5 — abpa3uBHa Maca; 6 — IyaHCOH; 7 — BEpXHill KIMH; 8 — 000iiMa; 9 — BaxibHA CHCTEMA;
10 — BanTax; 11 — GapabaHn; 12 — 6110k mecTepeHs; 13 — pexykrop
Pucynok 2.11 — Cxema 1abopaTOpHOT'O CTEHAY

Jly’xe BaXKJIMBOIO CKJIQJIOBOIO YMOB BHUIIPOOYBaHb SIBJISIETHCSI THII
abpasuBy. Moro 3epHa XapaKTepH3YyIOTbCS MiKpPOTBEpIICTIO, (hOpMOIO i
po3mipom 3epeH (puc. 2.12).

['0ONMOBHUM YMHHUKOM BIUIMBY Ha IHTEHCHBHICTh 3HOIIYBaHHS
SABIISIETBCS  MIKPOTBEPAICTh 3epeH. Hampukman, npu  30imbLIeHHI
MmikporBepaocti Bim 13 [Tla (mamor) mo 32 [ITla (xapOopyHn)
IHTEHCUBHICTh 3HOIIyBaHHs ctaymi 140X12 B mepeBakHO ayCTEHITHOMY
cTaHi 30UIbIIy€eThcs Oibie yuM B 100 pasis.
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a — mamot Ceminykw; 6 - mamoT 3anopi3pKuid; B - epHUKiIa3 SIMoHIs; T — epHuKiIas;
Il — MarHe3wT; € - MarHe3uT BiATIAJICHHUH; 5K — TPaHIT; 3 — KapOOPYHT; ¥ - MiCOK KBAapIIEeBHI;
K - KIIHKED
Pucynok 2.12 - 3epna abpa3uBHUX Mac
[Tpu BUnpoOyBaHHSAX MOCIITHUX MaTepialiB B Pi3HUX CTPYKTYPHHUX
CTaHax paHille OyJIO BCTaHOBICHO, IO ISl yCIX KPHUBHUX 3HOIIYBAaHHS
XapaKTepHI JIB1 JAUISTHKU — [TOYATKOBOrO (70 IBOXCOT XOJIiB) Mpoliecy (puc.

2.13), i crajnoro mpoiiecy.



q, Mr O

3600 /
3200 /
2800 /
2400 / C
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VR4~
N // P dPa

0
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0 100 200 300 400 500 600 700 1I,xox;
1 — crans 50X; 2 — crans 90X3; 3 — crans 120X3

Pucynok 2.13 — AGconrotHuU# 3HOC (q) TOCTIIKYBaHUX 3pa3KiB
3arapToBaHuX Bin Temneparypu 1100° C
BimHOoCcHa 3HOCOCTIMKICTH BH3HAYaJIacsi BIAHOIICHHSM CEPEIHIX
3HaUeHb BTPATU Macu 3pa3KiB eTaJoHHOro (Aqy,) 1 BHIPOOOBYBAHOIO
MatepiamB (Age):

e=—2>2 2.1
Aq. (2.1

ne Ady, Adei - cepemHi 3HAueHHS BTpaT Macu HpPU BUNPOOYBAHHIX
€TAJIOHHMX 3Pa3KiB 1 3pa3KiB JAOCTIPKYBAaHOTO MaTepiany, T.



21

3NIUTAHHA AJ5 CAMOINEPEBIPKHM I KOHTPOJIIO
HIATOTOBJEHOCTI CTYAEHTIB 1O POBOTH

3.1 Sxi mepeBarn 1 HeAONIKA BUNPOOYBaHb MaTepialiB B
BUPOOHWUYHX yMOBax?

3.2 SIKMM YMHOM MOXHAa CHPOCTHUTH Ta MPUCKOPUTH BUMPOOYBaHHS
MaTepiajiB y BApOOHHYMX yMOBax?

3.3 fxi BUnpoOyBaHHS BIJHOCATH JI0 CTAHAaPTHU30BAHUX ?

3.4 Sk moxHa Kinacu]iKyBaTH CXeMH BUIPOOYyBaHb Ha abpa3uBHE
3HOIIYBaHH:?

3.5 IepeBaru i HemoNiku BUNPOOYBaHb Ha MamiHI X4-b.

3.6 Criocib 3akpiruieHHs 3pa3ka Ha MamHi X4-b.

3.7 SIxwii nUIsIX TEpTS 3pas3Ka MpH BUIPOOYBaHHIX Ha MamnHi X4-b?

3.8 Sxum Moxke OyTH XapakTep BiJHOCHOTO PyXy TBEpIUX Til
(3paskiB) Ta abpa3uBy IpH BUNPOOYBAHHSIX ?

3.9 3a sKoI0 CXEeMOIO MPOBOIATHCS BUMPOOyBaHHS Ha MammHi HK
(Hepyxome Kinblie)?

3.10 IlpuBenite cxemy BunpoOyBaHb bpinens-XaBopra.

3.11 3a gKkuUM DPUHLIMIOM TMpaIloe MalldHA THUIY «dalla, sKa
00epTaeThCs»?

3.12 Ak BnamroBaHa MammuHa po3pobiena B. H. Tkaueum?

3.13 Hassith ocHOBHi By3nu ycraHoBku 3HTY mis BunmpoOyBaHb
a0pa3MBHOIO MAcoOI0 B CIIOIY4EHHI 3 BOJIOIO0 arpeCUBHOIO CKJIaJJOBOIO.

3.14 fxi nepeBaru j1ab0paTOPHOro CTEHY, po3podieHoro B 3HTY
nepes MamuHow X4-b?

3.15 OcHoBHI By371M 1a0OpaTOPHOTO CTEHIy, PO3pOOJIEHOro B
3HTY.

3.16 Sk 3aKpiILTIOETHCS 3Pa30K Ha JIAOOPATOPHOMY CTEH/II?

3.17 Sxi ocHOBHI KpHTepii BiITBOPIOBAaHOCTI MpOIECciB, IO
MPOTIKAIOTh B TIOBEPXHEBOMY ILIApi PH BUIIPOOYBaHHI AOCIITHUX 3pa3KiB i
Ha JJabopaTOPHOMY CTEH/Ii BiITHOCHO HATYPHMX JeTayei?

3.18 OcHOBHI mTapaMerpy peXHMy MpPOBEIEHHS BHIPOOYBaHb
JOCITITHUX 3pa3KiB 1 Ha 1a00paTOPHOMY CTEH/II.

3,19 Slkumu mapameTpamMH XapakTepH3YIOThCcS 3epHa abpa3uBHUX
Mac?

3.20 Iopsinok mpoBeaeHHsT BUIPOOYBaHb 3pa3KiB Ha JTa0OPATOPHOMY
CTEHJI.
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4 MATEPIAJIU, IHCTPYMEHT, NPUJIAM,
OBJIAJTHAHHS

4.1. 3pasku i3 AOCHIKYBaHUX CTajedl y PI3HOMY CTPYKTYPHOMY
cTaHi

4.2. AGpa3uB — micok 3 (ppakiiinum ckiiagom B mexkax 0,6...1,0 mm.

4.3. [lpunan s po3MarHiayBaHHs 3pa3KiB (APOCENb).

4.4, lpunan aist BU3HAUYCHHS TBEPAOCTI 3a mikasoro Poksea.

4.5. Anamitnyni Baru AJIB-200 3 TOYHICTIO 3BaKyBaHHS [0
0,0001 r.

4.6 Ontrunuii mikpockon NU 2.

4.7. Komm’totep.

4.8. JlaGopatopHuii cTeHJ /sl TPOBEAEHHS BHUIPOOYBaHb Ha
3HOCOCTIHKICTb.

5 BKA3IBKHU 3 TEXHIKHU BE3IIEKH

BukopucToByBaHi Ipu BUKOHaHHI POOOTH MPHIIAH TiIKITIOYalOThCs
JI0 Mepexi 3MiHHoro crpymy Hampyrowo 220 B. Tomy icHye HeOesmeka
BPaKEHHS ENEKTPUYHUM CTPYMOM, a TaKOX TPaBMYBaHHA AWCKOM
Bepcrara, skuii obepraeThes. 11[o0 momepenauTH BUHUKHEHHS MOIIOHUX
HEI[ACHUX BUIMAJIKiB, a TaKOX IOIIKO/UKEHHS amapaTHOro 3a0e3medeHHs
o0JIaTHaHHs, HEO0XiTHO BUKOHYBATH MTEBHI BUMOTH O€3IEKH:

1. IIpucrynatu 10 poOOTH Micis MPOCTYXOBYBaHHS IHCTPYKTaXy IO
TexHili Oe3nekn y KepiBHHKA pPOOOTH 1 3aCBOEHHS MaTepialdy JaHuX
METOANYHHUX BKa3iBOK.

2. Bxmowatu mpuctpoi, abo cTeHI 3a J03BOJIOM BHKIagada abo
JabopaHTa.

3. BukoHyBaTu TUTbKH Ty poOOTYy, sika ependadeHa 3aBAaHHsIM.

4. IlepekoHaTucs B HAAIHHOCTI 3a3eMJICHHS CTEHJIA, ENEKTPOI30MIALIi{
ka0etto 1 MPOBOIIB.

5. BusiBisti 0co0IMBY YBaXKHICT 1 aKypaTHICTh MTPH POOOTI.

6. He TopkaTucsi pyXxoMHX i CTpyMOBEIYYUX YaCTHH O0JIaJHAHHS.

7. lpaitoBatyu B crienos3i i3 3acTeOHYTHMH MaH)KeTaMH.
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8. ToBimommaru BukIagadeBi abo mnabopaHTy TpPO BUHHUKII
HECIIPaBHOCTI 00JIaIHAHHSI, HE HAMAraTUCs YCYHYTH iX CaMOCTIHHO.

9. BuxonyBaTu po0OoTy 'mpu HasBHOCTI B jabopartopii He MeHIIe
JIBOX 0OCI10.

10. TIlicns 3akiHYeHHST POOOTH BUMKHYTH CTEHJ, IPUBECTH B
MOPSIOK poOoUe Micte.

6 MOPSAJOK NPOBEJEHHS JIABOPATOPHOI
POBOTH

[NoyaTtkoBa BuCOTa cToBMa abpa3WBHOI MacH Haj 3pa3koM 17 mM.
CriBBiZIHOIIEHHS PO3MIpIiB 3€peH i BHCOTH 3aCHUIIKM abpasuBy A03BOIISE
3MIACHIOBATH JIECATHh XOJIB 3pa3Ka MPHU JIOCHTH MOBHIM BiHOBJIIOBAHOCTI
abpasuBHoi Macu. CepelHs MIBHIKICTh MepeMillleHHs 3pa3ka — 24,8 mm/c.
Tuck — 5 MIlla. Temneparypa moBepxHi 3paska He mnepeunirye 60 °C.
KinpkicTe X01iB 32 OMH LMK BHIIPOOYBaHb BUOpaHE TAKUM YMHOM, 1100
BTpaTa Macu ckianana He merme 0,008 T, 1mo 3a0e3nedye npu 3BaKyBaHHI
noxubky He Ounbiie 5%. Ak mpaBuio, mist nporo nocratibo 100 xomis.
[HTEHCHBHICTh 3HOIIYBaHHS 3pa3KiB BHU3HAYAETHCS MO BTPaTi iX Macu 3a
OJIUH Xif — g/l, T/Xin.

BukonyeTbcst poboTa B HACTYIHIN TOCIIiIAOBHOCTI:

1. 3pa3ok 0e3 3BakKyBaHHS 3aKPIIUIIOETHCS HA CTEHI 1 BUKOHYEThHCS
200 — 300 xoxie (20 — 30 3aroBHEHb 000WMMHM) — 11 TIPUPOOITKA.

2. Tlepen 3BakyBaHHSM 3pa3Kd PO3MarHiuyBajucs B 3HHKAIOUOMY
MarHiTHOMY TI0JIi IPOMHUCIIOBOI YaCTOTH, 1100 BUKITFOUYUTH BIUIUB B3aEMOJIiT
MAarHiTHOTO ITOJIS 3pa3Ka i ierasiell Baris.

3. 3nilficHIOETbCSA 3BaXKYBaHHs 3pa3ka 70 3HOLIYBAaHHS, Pe3yjbTaT
3aHOCHUTBCS B IPOTOKOJL.

4. 3pa3oK 3aKpiluTIoeThCs Ha cTeH i 1 BUKoHyeThest 100 xoxis (oauH
IIMKJI)

5. 3aiCHIOETBCS 3BasKyBaHHS 3pa3Ka Iicisl 3HOUTYBaHHs, pe3ybTaT
3aHOCHUTBCS B IPOTOKOJL.

Beboro 3milicHioeThCs 3 - 6 IUKITIB BHIIPOOYBaHb KOXKHOTO 3pa3ka
(3aJIeKHO BiJ WIUIBHOCTI pPe3yibTaTiB). 3a TOKA3HHK IHTCHCHUBHOCTI
3HOIIYBAHHS JIOCII/DKYBAHOTO Matepialy OepeTbcs CepeaHE 3HAuCHHS
BTPATH MacH 3pa3ka 3a yCi [UKIN BUIPOOYBaHb.
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6 IlpoBomuThcs craTHCTUYHA OOpOOKa OTPUMAHHMX B HACTYMHOMY
MOPSIZIKY:

a) 3a pe3yJabTaTaMH HapaelbHUX JIOCTI/IIB OOUUCIIOETHCS CEPEIHE
3HAa4YCHHS BUMIPIOBaHOI BETMYMHH:

Vi
)—/ — i=1
n (6.1)

1€ y; - OTpUMaHi 3Ha4eHHsI IPU BUMIpi;
71 — KUIBKICTb JTOCIIiIB.
0) 3HaXOIATHCS TOXUOKH OKPEMHUX BUMIpIB:

Ay, =y —y, (6.2)

B) OOYHCIIOETbCS CEpPelHbO KBaJpaTH4HA MOXHOKAa OKPEMHX
BHMIIB:

(6.3)

I') TepeBipsAeTbcs HAsABHICTH MpomaxiB. [lepeBipui miagaroThCs
pe3ynbTaTH OAHOTO abo ABOX JIOCTiMIB, MO MAIOTh MaKCHMaJbHY TTOXUOKY
Ay,
Ay;. Pe3ynbTaT  BBaXA€TbCA MOMMIIKOBHM, SKIIO BiHOWIEHHS S
MepeBHIye KpUTHUYHE 3HaueHHs koedimieHTa CThIOACHTa TpPU JAaHOMY
PiBHI 3HAYYIIOCTI 1 YKMCTIi cTeneHiB cBoooau f = n -1.
Hocniau, y sSskux \) BBaXKaIOTHCS MPOMaxXaMH 1 iX pe3yIbTaTH
CIiA BIZKMHYTH a00 3aMiHUTH HOBHMH, OTPUMAaHUMH MpPHU MOBTOPHOMY
BHKOHAHHI JtociimiB. [licist BHKIIIOUEHHSI MPOMaxiB HEOOXIJHO MOBTOPHO
YAy, S

2

BU3HAYUTHU
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1) 3HAXOJUTHCS a0COMIOTHA MOXUOKa pe3yabTaTi BUMIpIB (TOBipUHid
iHTEepBanN):

Ay =2
" (6.4)

Sxmo BenMuyMHA MOXMOKK pPE3yabTaTy BHUMIpIB Ay BHABISETHCS
MOPIBHSHHOKO 3 BEJIMYMHOI TMOXHOKUA ¢ BUMIPIOBAILHOTO TPHWIAIY, TO B
SIKOCT1 MEXKi AOBIPYOTo 1HTEpBaTy MOXUOKH CIiJ| Y3TH BETHYNHY:

(6.5)
€) 3alUCYEThCS OCTATOYHUN Pe3ybTaT BUMIPY y BUTIISIIL:
yi=yEhy (6.6)
€) OLIIHIOETHCS BiIHOCHA MTOXUOKa Pe3yabTaTy cepii BUMIpIB:
= A__y 10095
Y (6.7)

7 3MICT 3BITY

7.1 HaiimenyBaHHs 1 MeTa poOOTH.

7.2 BkaxiTh OCHOBHI BHJIU Oe3y/lapHOro abpa3uBHOTO 3HOIIYBAHHS 1
TUIIM MAIIWH, SKi BUKOPUCTOBYIOTHCS JJIsl BUIIPOOYBaHb B 3aJI©KHOCTI Bil
BUJTY 3HOLIYBaHHSL.

7.3 KopoTko ONUIIITE KOHCTPYKITIIO CTEH/Ia, Ha SIKOMY TPOBOIHIIACH
J1a00paTopHa, BKAXKITh Ha MOT0 IMepeBary.

7.4 OnuiiTh MOPSIOK MPOBEIECHHS POOOTH.

7.5 IpuBenite i MOSICHITH pe3yNbTaTH JOCIiIKEHb.

7.6 BrucHOBKH.
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