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KOHTPOJBb TEPMETUYHOCTI 3BAPHUX
3'€JHAHDb ITHEBMATHUYHUM I T'AJIOTEHHUM
CIIOCOBAMMU

1 META POBOTH

OnaHyBaTH TEXHIKY 1 TEXHOJIOTIIO TIEPEBIPKH T'€PMETUYHOCTI
BHPOOIB THEBMATHYHUM 1 TAJIOTEHHUM METOJIaMH.

2BCTYII

I[lpy nHEeBMAaTHYHOMY 1 TallOTEHHOMY MeEToJax MepeBipKH
TEePMETHYHOCTI BHpPOOIB B  AKOCTI IMEHETpaHTa BHUKOPHUCTOBYIOTh
ra3onoAiOHi peuoBHHHU.

[Tpu upOMy B KOHTPOJIIbOBAHMX JETANISIX MOKHA CTBOPIOBATH MEHIIY
BEIMYMHY TUCKY VY TOpIBHSHHI 3 BUMNAJKaMH BHKOPUCTAHHS PIIKHX
neHerpaHTiB. UyTIHMBICT MHEBMATHYHOTO 1 TiAPaBIiYHOTO METOJIB
KOHTPOJIIO TMPHUOJIU3HO OJHAaKOBa. [Ipu TaJOreHHOMY METOJli KOHTPOIIIO
BUKOPUCTOBYIOTh XJIOPBMIIIYIOUi Ta3W, fAKi JIETKO BHSIBISIOTbCA 32
JIOTIOMOTOI0 CHeiaIbHUX NPUIAIB, IO MiABHIYE YYTIUBICTh KOHTPOITIO.

Onnak, dyepe3 HeOE3MEUHICT IIHOTO METOAY 3 TOUKU 30py CaHIiTapHO-
TirieHIYHUX YMOB, HOrO JIONUIBHO BHUKOPUCTOBYBATH TMEPEBAXHO MPH
KOHTPOJII TEPMETHYHOCTI BUPOOIB, sKi BIIMOBIHO JO TEXHOJOITYHOrO
MpoIecy BUTOTOBJIEHHS TOBHHHI OyTH 3alOBHEHI XJIOPBMILIYIOUHMH
npoaykTaMi (CHCTEMH XOJOAWJIBHHMX arperatiB Ta iHIINOI KpiOTeHHOi
TeXHIKH). BUKOPUCTOBYIOTH I'aJIOT€HHUN METOJ] TUIBKH ITICIIs MONEepeHbOi
MepeBipKH repMETHYHOCTI BUPOOiB MTHEBMATHYHUM METOJIOM.
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3 3ATAJIBHI BIJOMOCTI

[THeBMATHYHUH 1 TAJIOTCHHUI METOAM KOHTPOJIO BUKOPHUCTOBYIOTh
IUIsl TIepeBIpKM BUPOOIB 3aKPUTOrO0 THIy. Y KOHTPOJIBOBAHUU BHPIO
MOJIAI0Th NPOOHUI Ta3 IijJ| HEBEIIMKUM HaTHOPMaJILHUM THCKOM. 11[00 y
npolieci BUMPOOYyBaHHs KOHCTPYKIIS He 3pylHyBajacs, THCK Ta3y Mij 4ac
KOHTPOJIO HE MOBHHEH TEPEBHIIYBATH T'PAHUYHO NPHUITYCTUMHHA pOOOUNit
TUCK. Bucokmii THCK, mo mnepesumye y 15 — 2 pasm pobouwnii,
BUKOPUCTOBYETHCS B OCHOBHOMY MpPH TiApaBIiuHUX BHUIPOOYBaHHIX Ha
MIIHICTB, SIKi CTalOTh MOIMEPEAHIMHU Tepell KOHTPOIEM Ha TepMETHYHICTb.
Bci orBOpH, Uepes sAKi MOpOKHUHA 10 BUIPOOYETHCS MOXKE CIIONYYaThCs 3
HaBKOJIMIIIHIM CEPEJOBHIEM a00 IHIIUMH MOPOXKHUHAMH, PETEIbHO
3aKpUBAIOTHCA  TEXHONOTIYHMMH  3amiiylikamMu  abo  3aBaplolOThCs
TEXHOJIOT TYHIUMH IIBAMH.

VY MHEBMAaTHYHUX METO/aX KOHTPOIIO 3a MPOOHMH ra3 HaldacTimie
BUKOPUCTOBYIOTh TOBITpSl, a TaKOoX a30T 1 aproH. BurTikaHHsS MOXXHa
BUSIBIISITH 32 JIOTIOMOTOI0 TIIHOYTBOPIOIOYOT0 PO3YMHY YW BOJSIHOT BAHHH.

Peectpartis minrikaHHs BEIEThCS:

- 3a JIOIIOMOTr'OK0 aKBapiyma abo GapoakBapiyma;

- 32 JOIIOMOT' OO0 MHJIBHOI ITIHH;

- 110 MAJIIHHIO TUCKY.

[Ipu nepmioMy croco0i BUPIO 3aHYPIOETHCS Y pe3epByap 3 BOJIOK —
aKkBapiyM, i MiATIKaHHS BHU3HAYAIOTHCS MO TOSBI MOBITPSIHUX KYJIBOK.
JiaMeTp KyNbOK, SIKMH 3aJIGKUTh BiJl BIACTHBOCTEH PIIUHH Ta PO3MIpy
miATikaHHs, OyIyTh THM MEHILIE, YUM MEHIIe MiATiKaHHA. | y mepcnekTusi
BiH MOXKE CTATH TaKUM MaJliM, 10 HOro BaKKO Oy/ie Bi3yalbHO BU3HAYHTH.
Yytnaueicte merony y Mexax 100 mxlTaxi/c (10-3 mkm pT.cT.¥1/c), a y
BUNAJKy BHKOPUCTaHHS OapoakBapiyma (3 BaKyyMyBaHHSIM 00 €My
HATiKaHHS) BOHO MIIBHIYETHCS HA MOPSIOK. Y 3B'S3KYy 3 HEOOXiIHICTIO
MPOCYIIYBaHHS BUPOOY 301IbIIY€ETHCA TPYAOMICTKICTD Oleparlii KOHTPOITIO.
HesBaxxaroun Ha 1ie, METOA 3HAXOIUTh IIMPOKE BUKOPUCTAHHS, AIKYIOUH
JOCTYITHOCTI Ta MPOCTOTI.

Y BUNaAKy KOHTPONIO BEIUKOrabapUTHHX BHUPOOIB MiATIKAHHS
PEECTPYIOTh 3a JIOMIOMOTOK) MUWJIBHOI ITIHM, CTBOPHBILIU THUCK TIOBITPS B
cepenuHi MOCyAWHHU. 3O0BHIIIHIO MOBEPXHIO 3BAPHUX WIBIB MOKPHBAIOThH
MIHOYTBOPIOIOYUM PO3YMHOM (BOIHHIA PO3UYMH MHJIAa 200 MUJIBHOTO KOPEHS
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— 50 r/n — 3 nogaBaHHsM 5 T riilepuHy JUIS TiIBUILIEHHS B’ SI3KOCTi HA 1 11
pO34HHY).

Komu nHa KOHTpoOnbOBaHIH TOBepXHiI € JedekTH, To B MICIIX
BUTIKaHH TIOBITPSl YTBOPIOIOTHCS OynbOamiku. MexaHi3Mm iX yTBOpPEeHHS Ta
KUIBKICHI XapaKTepPUCTUKH B OCHOBHOMY aHAJIOTIUHI MONEPEAHbOMY
merony. Yymmusicte crocoOy ImIlaxi/c (10-2 mxm pr.ct. %1/c). Bin He
norpedye pe3epByapiB, IO Ja€ MOXKIUBICTh KOHTPOJIOBATH BHPOOU
BEJIMKOT0 30BHIIIHBOTO PO3MIpY.

MiHiManbHUAN AiaMeTp Tedi, SKy MOXXHA BUSBUTH LIUM METOIIOM
KOHTPOJIO:

d:é

DP (3.1)

Jie G - TMOBEPXHEBHH HATST MIHOYTBOpIOOYOro pozumny, ¢ =~ 0,05
H/wm;

AP - mepenaj TUCKIB ycepenHi 1 30BHI MOCYINHH.

TakuMm YMHOM, CTBOPHMBIIM BCEPEAWHI MOCYAWHW HaIHOPMAaTbHHMA
tuck 10 [a, moxua BusiButH gedext miamerpom 0,04 mMm.

I3 30iIBIICHHSM THCKY YYTJIMBICTH METOAY MiABUILYETHCA. Y
BUMAJKy KOHTPOIIO ManorabapuTHUX BHUPOOIB Tedi  BHABISIOTH,
3aHYPIOIOYM JICTallb Y BaHHY 3 BOJAOID. Y MICISIX BHUTIKaHb 3'SIBISIFOTHCS
MoBITPsiHi OynbOariku. Takuii criociO HA3UBAKOTh THEBMOT1IPaBIIUHUM.

UyTnuBicTh LBOTO METOAY MOXHA BH3HAYUTH, CTBOPUBIIH B
MOCYIMHI TaKMi TUCK, KOJMM TOBITPS Kpi3hb Micls JedeKTiB BUXOIUTH
okpeMuMHu OynbOamkamu. [lopaxyBaBImIM KiTBKICTh OCTaHHIX 3a MEBHHH
npoMikok 4acy t (c) i Bu3HaunBIM npubm3Ho aiamerp d (Mm) OynabOarku
B MOMEHT BiJIpUBaHHS, BU3HAYAIOTh YyTJINBICTh JAHOTO METOy KOHTPOITIO,
Br.

3
:p m>d 10-4

N 6t (3.2)

UyTIHBICTh XapaKTepU3ye BEIMUMHY BHSBICHOrO BHUTiKaHHS (M/C)
noBiTp4, sike mepedysae mia TrckoM 1 I1a. [Toporosa BenmmunHa 4yTIHBOCTI
ITHEBMOTiIpaBIHYHAX BUIPOOyBaHb craHoBuTh 10° BT, a 1¢ Ha TOpSIIOK
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OlIble, HK YyTIUBICTh TiAPaBIIYHOIO METOY KOHTPOITIO.

KoHTponb repMeTH4HOCTI 1O MaAiHHIO THCKY TOJISITAae y peecTpalii
3HWKEHHS TUCKY MOBITPSA Y OPOXKHHUHI, SIKa BUIIPOOY€ETHCS 32 BU3HAUYCHHH
MPOMDXKOK 4acy. Skiio 06’ €M MOpoKHUHH V, a 3MiHa TUCKY B Hili 3a yac At
ckianae Apy, TO KUIbKICTh MOBITPS BU3HAYAETHCS 10 BioMil popmyoti:

Dp
Q=—bn (3.3)
Dt
Crmoci6 MIpU3HAYEHU I JUIS nepeBipku TepPMETUYHOCT]

BaXKKOJIOCTYITHUX PO3' €EMHUX Ta HEpo3 €MHHX 3 €lIHaHb, HalPHKIA]
PI3HOMaHITHOIO BUAY YHIUIBHEHBb, Y SIKHX CTYIIHb T'€PMETHYHOCTI HE
noBuHHa mnepesuinyBatn 10 wllaxi/c (10-1mxm  pr.cT.%1/c). 1pHM
BHKOPHCTaHHI I[bOT0 CIIOCO0Y JOCUTh BaYKKO BU3HAYMTHU MICIIC TEYI.

lanoigauii  METOJX KOHTPOIK  IIUPOKO  BUKOPUCTOBYETHCS Y
cepenubomy miarmaszoni gyrauBocti 100 — 1 mxITai/c.

[lpu ramoreHHOMY METOAI B KOHTPOJBLOBAaHY MOCYIUHY 3aMiCTh
MOBITPSL 3aKauylOTh XJIOPBMIIIYrOUi Ta3u (XJIaJOH, YOTHPHXJIOPUCTHUIN
ByrJienb) abo cymimni iX 3 moBiTpsM. BuTIKaHHS XIJIaJOHY Kpi3b MicIs
NeeKTiB MIyKaroTh TajlloreHHuMMH Teyomnykadamu [THU-6 i BI'TU-7,
oOnmaHaHUMH aTMOCEPHHMH Ta BaKyyMHHMH I[IE€pETBOPIOBAYaMH.
lanoigni Tedomrykadi BHKOHYIOTBCS Yy JBOX MoOAMQIKAIisgX — JUIs
KOHTPOJIO MPH HAUTMIIKOBOMY TUCKY KOHTPOJIBHOTO ra3y y BHpoOi Ta mpu
BaKyyMyBaHHi BUPOOY .

Jisg TanoreHHUX MepeTBOPIOBAaYiB IPYHTYETHCS Ha SIBUIIL PI3KOTO
30LTBIICHHS eMicii MO3UTUBHUX 10HIB 3 MJIATHHOBOTO aHOJIA, MIIIrPIiTOrO 110
800...900° C, xonu Ha HOro MOBEPXHIO MOMAJar0Th TrajoreHu. Edekr
BHUHHUKA€E K MiJi aTMOCPEPHUM THUCKOM, TaK i y BakyyMmi. ToMmy 4yTJInBi
€IEMEHTH aTMOC(EPHOro Ta BaKyyMHOT'O MepeTBOPIOBaYa OJHAKOBi. BoHn
SIBJIAIOTH  COOOK0 3MOHTOBAHMI HA KEpaMiyHIi OCHOBI JioJ, SKHii
CKJIAZIA€ThCS 3 MIIATHHOBOT'O aHo/a i KaTtona. KepamiuHui 1INeHb, HA SKAHA
HAMOTaHO MiJIrpiBHUI aHOJ, MICTHTh JOMIIIKK JyxHHUX MeraniB (K, Na),
K1 MiJ[Yac HarpiBaHHs BUNIAPOBYIOTHCS i 3a0€3MeuyloTh TOYaTKOBHA MOTIK
emicii MO3UTUBHUX 10HIB 3 aHoma. Koiu XJjajoH Kpi3h 30H] IIyKada
MOTpaIIsie B MDKETEKTPOAHUN TPOCTIp TMEepeTBOpIOBaYa, aHOTHHUHI CTpyM
pi3KO 30UIBIIYETHCS, 1 1€ PEECTPYE TpHIIAJ, a TaKOX 3BYKOBHH Ta
CBITJIOBUH 1HANKATOPH.
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Jlnst BU3HAYEHHS PO3MIpiB BHABICHUX TeYill y mporeci BUPOOyBaHb
Mpame3laTHOCTI  Tedollykaya HOro TpaAyioloTh 3a BMOHTOBAHOIO
KamiOpyBanpHOIO Teuero. [paayroBaHHs TedolIyKada 3a TajOreHHOIO
TEYCI0, SKIIO HOro 3po0HMTH Oe3mocepeHbo Mepell BUIPOOYBAaHHSM, Ja€
3MOT'Yy OPIEHTOBHO BM3HAYMTH IHTEHCHUBHICTh Q BUTIKAHHS XJIQJOHY KPi3b
BUSBJICHY TEUy, MTlalc

Q,
ar (3.4)

Q:

ne Qr - MOTIK raJIOreHHOoI Teui;

Or Ta o - BIUIIKM TEYOIIyKaya BIJIIOBIJIHO 1O TaJIOTeHHOI Ta
BHSIBJICHOI TeUI.

Bigmykyroun Tewi, BUHOCHHMN 30HA Tpeba mosimsHO (= 0,5 cm/c)
MepecyBaTH y370BXK KOHTPOJIBOBAHOTO IIBA, 0€3 MOIITOBXIB 1 MPUCKOPEHb.

BunpoOyBaHHs [OUUIBHO PO3MOYMHATH 3 HEBEIMKHMHU THCKaMH
XJIaJIoHy, MO0 BUSBUTH BeduKi Tedi. Komm iX ycyHeHO, BUNpPOOYBaHHS
pOOTATH MiJl BHIMMH THUCKaMH, 1100 3a0e3neunTH MOTPiOHY UyTIHMBICTH
KoHTpouto. J[ist 3amo0iraHHs 3HAYHMM BHUTIKAHHSAM XJIQJOHY ITJ[ 4ac
BHSIBJICHHSI BEJIMKHMX TeUill, Tepe] TaJOr€HHUM KOHTPOJEM TOTPiOHO
MPOBOANTH MMHEBMATHYHI BUMPOOYBaHHs. 3 MiIBUIICHHSIM KOHIEHTpAILii
rajloreHiB y MpUMilleHHi 1abopaTopii 30u1bIyeThest GOHOBUIT cHTHA, a 3a
BHUCOKUX KOHIIGHTpAllili MOXE CTaTHCsS «OTPYEHHs» Npuiany. ToMmy Ha
Micii BUnpoOyBaHHs Tpeba 3abe3neuyBaT 100py BUTSHKHY BEHTHIIALIIO.

Jlo HemomnikiB TaKOro METOAY BiJHOCHTHCS BTpaTa YyTJIMBOCTI MpPH
BEJIMKIH KUTBKOCTI TaJIOITHUX ra3iB, IpH il TIOTIOHOBOI'O TUMY Ta MapiB
JeSKUX PO3YMHHHUKIB.

4 MATEPIAJIA, IHCTPYMEHT, IPUJIAIMU,
OBJATHAHHA

4.1 KoHTponboBaHa MOCyMHA.
4.2 BanHOYKa 3 BOJIOKO.
4.3 MunbHER PO3UMH, IIITOYKA.
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4.4 Kommpecop.
4.5 Tanorennuii Tevonrykau ['TH-6 3 TEXHIYHUM MACTIOPTOM.
4.6 Xnanon abo YOTUPUXIIOPUCTHUI BYTJIELb.

5 MOPSJJOK MPOBEJEHHS JABOPATOPHOI

POBOTH
1. TlpuenHaTu KOHTPOJBbOBAHY TIIOCYIMHY JO KOMIpecopa i
CTBOpHUTH HeBenuKuil HagHopManbHuii Tuck (0,05...0,1 MIla).
2. BusiBUTH Teui 3a JOMOMOIOI0 MiHOYTBOPIOIOYOTO PO3UYHHY.

PospaxyBaTH, SIKOro MiHIMaJIbHOTO AiaMeTpy AepeKT MOKHA BUSBUTHU MiJ
JaHUM THCKOM.

3. 30inpmuTH THCK g0 0,5 MIla i 3a JONOMOror MUJIBHOTO
PO3UMHY MEPEBIPUTH, YU € MEHIIII TeYi.
4, 3aHypUTH KOHTPOJILOBaHY TOCYJMHY Y BaHHY 3 BOJOK 1

MEPEeBIPUTH, YM MOXXHA BHUSBUTH IIMM METOJAOM KOHTPOJIO Tedi Mij
tuckamu 0,1 MITa ta 0,5 MI1a.

5. [lopaxyBaTu KiIbKicTh OynpOamok, SKi yTBOPIOIOTHCS 3a
neBHUit mpomikok dacy (60 c) Haj HaiiMeHIIMM e eKTOM, BU3HAUUTH «HA
OKO» IPUOITU3HO iX AiaMeTp i po3paxyBaTH OPIEHTOBHY UYTJIUBICTh METOAY
3a hopmynomo (3.2).

6. BuBuMTH 32 TEXHIYHUM TACTIOPTOM KOHCTPYKIIIIO Ta MPUHIIUT
nii reqomykada ['TU-6. YBIMKHYTH ¥ HalaAHATH IPUIAL.

7.  3amoBHUTH KOHTPOJIbOBaHY NOCYJIWHY XJIaJOHOM YM KPaHYTH
Ty YOTHPUXIIOPUCTOTO BYTJIEIIO.

8. CTBOpPHUTH HaJHOPMAIILHUI THCK Y KOHTPOJIbOBaHIH MOCYANHI
1 30BHIIIHIM 30HJO0M IIyKaya BUSBUTH TeUi.
9. CkJyiacty 3BIT po poOoTYy.

6 3SMICT 3BITY

Buknactu mery po6oTH, METOAWKY BHUKOHAHHS KOKHOTO CHOCOOY
KOHTPOJIO 1 HOTO pe3yabTaTH, 3a3HA4YMBIIN MICIS pO3TallyBaHHs Je(eKTiB
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Ta OpPi€EHTOBHY BENTMUMHY BUTIKaHHS, 3pOOUTH BUCHOBKH 110 POOOTI.

7 KOHTPOJIBHI 3AITUTAHH A

1. SIka MeTonuKa BUSBIICHHS Te4diil THEBMATUYHUM CIIOCOOOM?
2.  TexHika BUKOHAHHs MHEBMOTIIPABIIYHUX BUTIPOOYBAHb.
3. ki nepeBaru i HEJI0JTIKH MTHEBMATHYHUX i

MTHEBMOT1JIPaBIiYHAX METOAIB KOHTPOIIO?

4. Y yoMy nossrae CyTh rajJOreHHOro Croco0y KOHTPOIIO Ta sKi
Horo pizHOBUIU?

5.  Koucrpykuis i npunumn aii reqornykaya I'THU-6.

6. B sxoMy NMoOpsAKYy BMHUKAIOTh, HAAIITOBYIOTh Ta BAMHKAKOThH

TeyoIrykay?
7.  TexHika BUKOHAHHS IaJOreHHOr0 KOHTPOIIO?
8.  Sxi nepesaru i HEMOMIKU IUX METO/IB KOHTPOIIO?

8 BKA3IBKH 3 TEXHIKHM BE3IIEKHA

Ilepen cTBOpeHHSM THUCKY B KOHTPOJILOBAHOMY BHPOOi MepeBipUTH
HAAIHHICTh KPIMJICHHS IUTAHTIB Ha MTYIEpax KOMIPECOpY.

IIpu poGoti 3 nedexrockoriom ['TH-6 norpuMyBaTHCh 3arajbHUX
MpaBWJI  €IEKTPOOE3neKn 1 mpaBwil  Oe3meyHoi  eKcIulyaTarlil
EIIEKTPOYCTaHOBOK.
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