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BUMIpDIOBaHHS Ha KpOKOBMH JBUTYH 1 3 OJOKYy
KepyBaHHsI 8 TIOCTYMAIOTh IMITYJIBCH, I/ JI€I0 SKUX Ba
KPOKOBOTO JBUI'YHa Oyje obepTat mToK mmpuna. [Ipo
JIOCSITHEHHSI MOPIIHEM IITPHIA KPaHHBOrO HIKHBOTO
MOJIOKeHHs1 Oyne curHamisyBath pgasad 3. [lpu
BiJICYTHOCTI PiJJMHH MIXX OCBITJIIOBadeM 6 Ta JaBadeMm 7
NpOMiHb  CBiTZIa 0e€3  mepemkoj  Molajae  Ha

¢orompuiivay 7. Kpamisg, 1m0 BimipBanach Bin
HOKOBOT'O Kaminsipa, Oyie 3MiHIOBATH 1HTEHCHBHICTb
cBiTia, 1m0 momajae Ha gasay 7. Ha Buxoxi maBaua 7
OyIyTh yTBOPIOBATUCS IMITYJbCH HANpYTH, IO OYAYTh

peectpyBatuch OnokoM KepyBaHHA 8. TakuM dYHHOM
Oyne MPOBOIUTHCH  MIIPAXyHOK  Kpamenb, IO
YTBOPHJIHCH.
8
9

1 — kpoxosuil dsueyn; 2,3 — 0aeaui KpAuHix NOJIONCEHb NOPUWIHS WNPUYA, 4 — MIKPOMEMPUYHUL UNPUY 3
00CAL0AHCYBAHOIO PIOUHOI, 5 — HOdICO8UL Kaniiap, 6 — oceimmosay, 7 — dasay,; 8 — 010k KepyeanHsi, 9 — 610K
JHCUBNEHHS
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Pozenanymo Hoguil Memoo

eUMIpIOGaAHHA

menionpogionocmi pioKux ma nAcmMonoodionux mamepianie Ha
OCHOBI HO060I MOCMO080T MENI1060i GUMIPIOBATbHOT cXeMuU.
Ilpueooumusca onuc npunyunosoi cxemu po3poodaenozo npunady

ma pe3y1bmamu eKCRepUMEHMAIbHUX 00CTIIOMHCEHD

CyuacHi TeXHOJIOT11 3MallyBaHHS Ta OXOJOKEHHS
BHMAararoTh HOBHX OaraTOKOMIOHEHTHHX PIIKUX Ta
nmacTonoiOHUX MarepianiB. BaxJIMBHMM TOKa3HUKOM

SIKOCTI TaKMX PEUYOBHMH € TEIUIONpOoBiaHICTE. Ile
3YMOBJIEHO THM, III0 KOE(]ILi€HT TEIUIONPOBIIHOCTI —
OIlHA i3 OCHOBHHMX XapaKTEPUCTHK TAaKHX MaTepialis, a
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TaKOX THM, 10 3HAYECHHSA koeimieHTa
TEIUIONPOBITHOCTI HEOOXIZTHO 3HATH JJIsl PO3B'S3KY
3aJad4  pO3pPaxyHKy TEIUIOBUX PpEXHUMIB, 3a1a4

aBTOMAaTUYHOIO KOHTPOJIO Ta KepyBaHHS OaratbMma
TEXHOJIOTIYHUMHU TIpoliecaMu. Bin 3HaYeHHsS IHOTO
mapaMmeTpy 3aJIeKHTh HAAIHHICTh Ta Oe3MepeOiiHICTh
pobotu GaraThox TemmooOMiHHUX mporieciB. B Ykpaini
CepiiHO HE BUITYCKAIOThCS TEILIO(I3UYHI MPUIaIH, IO
JIO3BOJISIIOTH BUMIPIOBATH TEILIONPOBIAHICTD OUIBIIOCTI
Marepiamis [1].

Binomuit puiIazn JUIS BUMIipIOBaHHS
TEIUIONPOBITHOCTI  piAMH  Ta  PiAMHOMOAIOHMX
MaTepiaiiB, KUl NoOynoBaHUH Ha 0a3i 3piBHOBAYKEHOI
MOCTOBOI TeIuIoBOi BHMiproBaibHOi cxemu (3MTBC)
[4].

B mnopiBHSHHI 3 ICHYIOUMMH  pO3pOOKaMu
TerIo(Qi3NYHUX TNPHIaNiB, TpHiIal, po3poOieHui Ha
ocHoBi SMTBC 3 01HAaKOBMMHM TEIUIOBUMHU ITOTOKAMH,
IO TPOXOAATH Yepe3 JOCTIHDKYBaHUHA Ta CTaHAAPTHUIM
(TIOpIBHSJIBHUI ) 3pa3KH, TO3BOJISE HE TIIBKU CIPOCTUTH
MPOIlCC BHUMIPIOBAHHSA, aj¢ # MiJBUIIUTH TOYHICTH
BHMIPIOBAHHSA 33 PaXyHOK BHUKJIFOUEHHS HEOOXiTHOCTI
BUMIpIOBaHHSI aOCOJIIOTHUX 3HA4YEHb TEMIIEpaTyp Ta
TEIJIOBUX TMIOTOKIB, 3MEHIICHHS BILUIUBY
HeiHn(dopMaTHBHUX TTapaMeTpiB [3].

OpHak Jiesika HEOJHOMIPHICTh TEMIIEpaTypHOro
nmoiss 1 BHUKOPUCTaHHS TOCTIMHMX  CTaHIAPTHHX
(OpIBHSJIBHUX) 3pa3KiB OOMEXYe Miara3oH, 3HHXKYE
MIPOAYKTUBHICTH MPOLECY 1 TOYHICTh BUMIPIOBAHHSI.

Jns  migBUMINEHHS ~— TOYHOCTI  BHMIipIOBaHHS
TEIUTOMPOBIHOCTI PiJIMH Ta MACTOMOAIOHMX MaTepialiB
pospobiiena HoBa 3MTBC 31  3piBHOBa)KCHHSIM
TEMIIEpaTyp 1 TEIUIOBHUX IOTOKIB, IO MPOXOIATH Yepe3
JOCHI/DKYBaHUH Ta  CTaHAapTHUH  (NOPiBHSUIBHHN)
3pa3Ku, sKa TpuBeleHa Ha puc.l. Bona go3Boise
3HAYHO 3MEHIIWTH BIUIMB Ha PE3yJbTaT BHMipIOBaHHS
3MiHH TEMIIEpaTyp JpKepesa i npuiiMada Teruia, a TaKoX
IHIIMX 30BHINIHIX Ta BHYTPIMIHIX 30ypeHb, sKi
OJTHAKOBO BIUIMBAIOTH SIK HAa JOCIIKYBaHWH, Tak 1 Ha

CTaHAapTHUH (TTOPIBHSIBHUI) 3pa3Ku.
T

R B
‘ i

ATap
a » b

E
Puc. 1. Cxema 3'eOnanns meniosux onopis, po3nooiny

Meno8ux NOMoKie ma memnepamyp 8 3piGHO8ANCEeHIl
MOCMOGIl cxemi 3i 3PIBHOBAINCEHHAM 3MIHOI0 MENLOBUX

0Nnopie 00CIONCYBAHO20 | CMAHOAPMHOZO
(NOPIGHAILHO20) 3PA3KI6

Posrisinemo 3MTBC, B sikili BUKOPHUCTOBYETHCS
SK 3MIHHI TEIUIOBI  OMOpW  JOCT/KYBaHU#M 1
MOPIBHAUIBHUM 3pa3kh. B cxemi KpiM BHINE3raJaHUX
3pa3KiB BUKOPHCTOBYIOTHCS J[Ba OJMHAKOBHX OIOPHUX
3pa3Ky 3 TEIUIOBUMU OMOpaMH R,

Hns manoi 3MTBC MokHa 3amucaTé HacTYNHY
CHCTEMY PiBHSHB:

F=711_7:1=7:1_T2
SRR n
p_nL-T _T,-T
: R R

YMOBY pIBHOCTI TEIUIOBHX MHOTOKIB (F =F))

orpumyemo mpu AT, =0. Posp'ssytoun cucremy
PiBHSHB, OTPUMYEMO HACTYITHE PIBHSIHHS PIBHOBATH:
R =R, . (2)
3Bigcu orpumyemo GopMyny s BU3HAYCHHS
Koe(illieHTa  TEIUIOMPOBIMHOCTI  JOCIIIKYBaHOTO
3paskKa:
/ [ -S
A'X = * = A'e - < > (3)
/ [,-S
S| — ’
v A(ESE
ge  A,A  —  KoebillieHT  TEMIONpPOBIAHOCTI

JIOCII/PKYBAHOTO Ta CTaHAAPTHOrO (MOPIBHSIBHOIO)
3pasKiB, BIAMOBIAHO; / ,/, — TOBIIMHA JOCMTiIXKYyBaHOrO
Ta CTaHIAPTHOTO (MTOPIBHAIBHOTO) 3pa3KiB BiJIIOBITHO;
S.,S, — ioIa MIOTIEPEYHOT 0 nepepizy
JIOCHI/PKYBAHOTO Ta CTaHAAPTHOrO (MOPIBHSIBHOIO)
3pasKiB, BiJIIOBiTHO.

[MpoananizyBaBum (3), MOXHAa TPUATH 110
BUCHOBKY, 1m0 po3podiena 3TMBC  nozBomsie
MIPOBOJIUTH BUMIipIOBaHHS koedimieHTa

TEIUTOMPOBIAHOCTI JOCNIHKYBAHOTO 3pa3Kka JIMIIE 3a
CIIBBITHOIICHHSIM MK TOBIIMHAMH JOCITIHKYBAHOTO 1
CTaHAapTHOrO (MOPIBHSUIBHOTO) 3pa3KiB, TOOTO 3a
MOJIOXKCHHSAM JKepelia TEIUIOBOr0 IOTOKY BiHOCHO
CTOKIB TeIUla, IO MOXHA BHU3HAYUTH 3 BHCOKOIO
TOYHICTIO, OCKIJIBKMA BCl IHII 3HAYEHHS BIAOMI IO
MPOBENCHHSA BHUMIPIOBaHh 1 BXOAATh B KOHCTAHTY

npunany K, , 10610
K,=2,-S,8S,. 4)
3BiZICH OTPUMAEMO, IO
/
A=K, )

[IpuniumoBa cxema po3poOJeHOro Ha  0asi
BunieHaBeaeHoi 3MTBC mpunany uis BUMIpIOBaHHS
TEIUIONPOBITHOCTI  piMH  Ta  piAMHOMOAIOHMX
MaTepiajiiB MpuBeleHa Ha puc. 2.
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1 — Ooicepeno menna; 2 — onopHi 63ipyi; 3 — memnepamyposupisHiooui niacmutu, 4 — ougepenyitina mepmonapa;
5, 6 — npuiimaui menna, 7 — 00CAIONCY8AHA PEHOBUHA,; 8 — CMAHOAPMHA (NOPISHAIbHA) peuosuHa, 9 — HyJib-
inouxamop, 10— nepyxoma wacmuna xopnycy, 11, 12 — pyxomi wacmunu xopnycy, 13, 14 — gixcyroui enemenmu, 15
— mexanizm nepemiwgennst; 16, 17 — sumipiosanvhi nepemeoprosaui nepemiujennsi; 18 — npucmpiil ons 3adamns
Koegiyiecnma menionpogionocmi cmanoapmuoi (nopiensnvhol); 19 — mikponpoyecopruii npucmpit, 20 —
mepmocmam

Puc. 2. I[lpunyunosa cxema npunady 0t GUMIPIOGAHH MENIONPOGIOHOCIME PIOUH ma piOUHONOOIOHUX Mamepianié

BumiproBaHHs 3/1HCHIOETHCSI HACTYITHUM YHHOM. 3
JIOTIOMOT'OI0 MeXaHi3My HepeMilieHHs 15 miTHIMaloTh
pyxomi yactiau 11 1 12 xopmycy. 3anuBaroTh HEBHUIH
00’€M JIOCITiKYBAHOI PiZIMHE B BUMIPIOBAJIbHY KOMIpKY
pyxomoi dactuHu 11 Kopmycy, a TakoX — €TaJOHHOL
piAMHHA B BUMIpIOBaJIbHY KOMIpKY HEPYXOMOI YacTHHH
10 kopmycy. BrxirouaroTh HarpiBad | 1 MHOYHMHAIOTH
OITyCKaTH 3 JOIOMOI'OI0 MEXaHi3My IepeMilieHHst 15
pyxomi yactuny 11 i 12 xopmycy 1o 3aHypeHHS
TEMIIEpaTyYpOBHPIBHIOWOYOI  IUIACTHHH 3 B Iap
cranpaptHoi (mopiBHsuIbHOI) peuoBuHmM 8. Ilicis
BCTaHOBJICHHsSI TIOKa3iB HYJb-iHAWKATOpPA, MOCTYIIOBO
OITyCKalOTh B IIAp JOCTI/DKYBaHOI DPEYOBHHU 7 3
JIONIOMOTOI0  MEXaHi3My TMepeMilleHHs 15 pyxomy
yacTuHy 12 KOpITycy IpWiaay Jo THX Iip, TOKH ITOKa3H
HYJb-1HIUKATOPA, B CTalliOHAPHOMY pexIMi
Terionepenadi, He OyAyTh PiBHI HYJIIO.

Taka KOHCTpPYKIiS TpwWiIagy, B IOPIBHSHHI 3
MONIEPEAHBOI0, JIO3BOJISIE JOCSATTH OULTBII  BHCOKOL
TOYHOCTI BUMIPIOBAHHSI, OCKIIBKU JI03BOJISIE PO3LINPUTH
Jliana3oH BUMIPIOBAHHS LIISIXOM 3MiHW TOBUIMHHM IApy
CTaHIapTHOI (TIOPIBHSUILHOI) pPEYOBHHM, 0O€3 3aMiHU
pyxoMux OJIOKIB, a TEIJIOBI IMOTOKH, IIO IPOXOIAThH
yepes  mapd  JOCHIPKyBaHOI Ta  CTaHIApPTHOI
(TOpIBHSJIBHOI) pPEYOBHMH, PO3HECEHI B TPOCTOpI 1
He3aJIeKHI MK 0000, 1[0 BHKJIIOYAE Pi3HI ,,KpaeBi”
edekTu.

Jns  rpamyroBaHHA IpHIaLy  3aCTOCOBYBaBCS
KOMIIIEKT 3 4-x CTaHAapPTHUX B3ipuiB
tertonpoBigHocti  pigmH:  [IMC  — 100 (TXK1);

BazemiHoBe Mmacio (T2K2); rminmepun (TXK3); Boma
muctuiboBaHa (TXK4).

Pegynpratn  TpamyloBaHHS — Tpwiamy Ul
BUMIipIOBaHHS TEIJIONPOBITHOCTI piakux i
MacTonofiOHMX  MartepiasliB, INpH  BUKOPUCTaHHI

DJIEPUHY SIK CTAaHIApTHOI (MOPiBHSUIBHOI) PEYOBHUHU
BiJI0OpaskeHi Ha puc. 3.

IIpoBeneHi  GKCIEPUMEHTANbHI  JTOCIIPKCHHS
MOKa3alH, M0 MeXa JOMYCTUMOI OCHOBHOI MOXHOKH
po3pobiIeHoro npuIIagy JUTst BUMIipIOBaHHS
TEIIONPOBITHOCTI PIKUX 1 MACTONOAIOHMX MaTepialiB
He € Oinpmioro 7 % B miamasomi A, Big 0,1 mo 1,0
Br/(m-K) mpu noBipuiii imoBipaocTi 0,95.

Bucoka TOuUHICTE BUMIpIOBaHHS, CTaOlLIBHICTH
MOKa3iB 1 IPOCTOTAa KOHCTPYKINI pO3pOOJICHOr0
TIpWIIaAy JJsi BAMIPIOBAHHS TETUIONPOBIAHOCTI PiJKHUX 1
MacTonoAiOHuX MartepiaiiB B mianasoni Big 0,1 mo 1,0
Br/(M-K) pobnsaTh #HOro mepCHeKTHBHUM B ILIaHi
CepiIHHOr0 BUIYCKY SIK poO0OYOro 3aco0y BHMipIOBAHHS
TerionpoBigHocTi. TakuM  4YMHOM,  pO3pOOJICHUI
NpWwiIaj MOXKE 3HaWTH IIUPOKE 3aCTOCYBAaHHS IS
MacoBMX BHUMIPIOBaHb TEIUIONPOBIAHOCTI piUH Ta
pilAMHOMONIOHNX  MarTepialiB B PI3HUX  Taly3sx
HapOJIHOT'O TOCIIOAPCTBA.
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Puc. 3. I'paodyiosanvri xapakmepucmuxu
BUMIPIOBATILHO20 NEPemsoPIO8aya MenionpoioHoCmi
PIOKUX [ nacmonooionux mamepianie, npu
BUKOPUCMAHHI 2IYePUHY SKI CMAHOapmHOT
(nopisuAnbHOL) pewosunu 3 MoGwuUHOI wapy o,

Memoou ma npunaou koumpoio akocmi, Ne 16, 2006

1. I'epawenxo O.A., [puwenko T.I. [lpuboper  0ns
mennogusuveckux usmepenuti/ Kamanoe. — K., 1991.
2. Tennogusuueckue usmepenuss u npubopol. /100
obweii peo. E.C. [Tnamynosa.- JI.. Mawunocmpoenue,
1986, -256 c. 3. [lucmyn €11, Pocoyxuii A.T.,
Bacunvxusckuii U.C. Tosvluenue MouHoCcmu
uMepeHus. menionpo8oOHOCMU HA OCHOBE NPUHYUNA
uneapuanmuocmu. - Pecn. meoiceeo. nayuno- mexu. co.:
Koumponvno - usmepumenvnas mexuuka - Jlbsis.:
Buwa wxona, 1989, eun45. — C. 29-32.
4. Bacunvkisecoxuii I.C., Pocoyvxuit A.T., FOcux A.IL,
Cupomiok B.®. Ipunao onst BUMIDIOBAHHSL
MenIonPosiOHOCmi  pIOKUX — ma  PIOUHONOOIOHUX
mamepianis. - 30.  “KonmponbHo-eumiptosaibHa
mexnixa”, 6un.50. - Jlvgig: B-6o “Ceim”, 1993. — C.63-
66. 5. Cepeees O.A.  Memponocuueckue  0CHOBbL
menioguzuuecKux usmepenuil. - M.: H30-60
cmanoapmos, 1972. -154 c.

VK 502.064.3 (622:323)

OIIHKA BIIJIUBIB OB’€EKTIB HA®TOI'A30BOI'O KOMIIVIEKCY HA
AHTPOIIOI'EHHI JIAHAINA®TU ITPUKAPITATTA
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leano-Dpanxiscoxuil HAYIOHATLHUT MEXHIYHUL YHIGEpcUmem Hagmu i 2azy

Oorpynmosana  6aza  OanHux

OUiHKU

énugie

Had;mozcwosozo KOMRNJeKCy Ha HAGKOJIUUWIHE cepedoeume 3a
OCHOBHUMU npupoduumu, anmponozennumu [ mexHozeHHUMU

Komnonenmamu  aanowiagpmy.  Onucyemoca

cmpyKmypa

2eozpagiuno-ingpopmauiiinoi cucmemu, po3poodnenoi 6ionogiono
00 KoHUenyii exonoziunoi oOesnexu mepumopii. Po3zenanymi

MOIHCIUCOCHI

Komn’tomepnoi  cucmemu  e€Ko0J102iYHOT

HPAKMUYHO20 3ACMOCYGAHHA 3ANPONOHOBAHOT
0e3nexu

ona

HPOZHO3Y6AHHA PO3BUMKY €KONO02IUHOI cumyayii ma cmamy
300p08°A NIOOUHU 3A/IEHCHO 6i0 Oif YUHHUKIE COYIanbHO20 i

MEeXHO02eHH020 xXapaKkmepy

Mertoro poboTu Oya0 pPO3POOMTH METOIUKY
OLIIHKM TEXHOT€HHOTO BIUTUBY BijJ O0'€KTIB MaJMBHO-
€HEePreTUYHOro  KOMIUIEKCY  Ha  aHTPOIOreHHI
nanqmadtu Ilpukapnarrs. B 30Hax iHTEHCHBHOrO
BuAOOyTKY HapTH 1 Ta3y Ta NOONM3y KPYIHHX
€HEepreTUYHNX KOMIUIEKCIB TEXHOI'€HHHMH BIUIMB Ha
nmaHAma(TA  HACTUIBKM  ICTOTHHH, IO  OKpeMmi
KOMITOHEHTH €KOCHCTEM JIeTPaayIoTh,
TpaHCc(HOPMYIOTECS 1 HaBITH PYHHYIOThCS. TEXHOTeHHI
00'€eKTH 3aBAAIOTh IIKOAW 3[0POB'I0  HACEJCHHS,
CIPUSAIOTH PO3MOBCIOKEHHIO MPOodeCiiTHUX XBOPOO.

30ip icHytouoi iHdopmamii MO  OKpeMuX
KOMITOHEHTaX JaHqmadTiB B 30HaX BIUIUBY OO'€KTIB
MAJIMBHO-€HEPreTHYHOro  KoMIutekcy — KapmaTcekoro

perioHy MPOBOJHBCS 32 HACTYITHOIO CXEMOIO:

- T€0JIOrO-TEeKTOHIYHA Oynosa, HeOe3meuHi
T'€0JIOTIYHI TpOoIecH, 00'eMU TIOPYIIEHHSI T€0JIOrIYHOro
CEepeNOBHUINA;

- IPUPOTHO-KIIMATHYHI
TIOBITPSI;

- TIZIPOTCONIOTIYHI Ta TiAPONOTiYHI OCOOIUBOCTI
MOBEPXHEBUX CTOKIB Ta TIPYHTOBUX BOJ, IX
3a0pyAHEHHS;

- IPUPOJHUI CTaH TIPYHTOBOTO IOKPUBY, WHOTO
pyiiHyBaHHS Ta 3a0pyIHEHHS;

- IPUPOJHI Ta aHTPONOTeHHI reodi3nyHi noms, ix
TIOUIMPEHHS Ta BIUINBHY;

- GlomoriuHi  pecypcu

YMOBH  aTMOC(EpHOro

TEpUTOpiH,  3aroBiaHi



