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BHUITPOBYBAHHS I30JIALII ITIPOBO/IIB
HNIJIBUIIEHOIO HAITPYT'OIO

Merta po0oTH: BHBYMTH METOAMKY BUIPOOYBaHHS 130JsIMil
MIPOBO/IIB MiIBUIIIEHOIO HAIPYTOIO.

MHNOACHEHHSA 10 POBOTH

Icayroui BUMOTH 10 HaAIHHOCTI 130OBAaHHUX MPOBOJIB 1 Kabe-
7B 00YMOBJIOIOTh HEOOXiAHICTh TXHBOTO KOHTPOJIIO 1 BUNIPOOYBaHHS
SIK y TIpolieci BUPOOHUIITBA, TaK i MiJl 4ac eKcIuTyaTanii.

B mporieci BupoOHUIITBA 3MIHCHIOIOTECS KOHTPOJIbHI (B TOMY
YHCI TUIOBi) BUNPOOYBaHHSI, KOJIM MEPEBIPSETHCS TOTOBA MPOIYK-
1Iisl Ha BIATOBIAHICTD CTAHIAPTAM Ta TEXHIYHUM YMOBaM.

IpuiimanbHo-31aBajIbHI BUIIPOOYBAaHHS MPOBOMATHCS TIICIA
MOHTaXy JUIA TIEPEBIPKH SKOCTI KIHIEBUX 1 CHOMYIHHX MYy(T 1 Bif-
CYTHOCTI BUMIAIKOBUX MEXaHIYHHUX YIIKOKECHb Y TPOLIECI MOHTAXKY.

B ymoBax ekcruryatamii mpoBonsATs mepioguuHi mpodinakTu-
YyHi BATIPOOYBaHHS Ha MPOKIANCHHUX JIHISAX IJS BHUABICHHS Ocial-
JICHUX MICIIb 130JIS11i1, IO BUHUKHYJIA BHACITIIOK MEXaHIYHUX YIIKO-
JOKCHb 200 MICIIEBOTO CTapiHHS 130JIA1li1, 13 METOIO 3ano0iraHHs KO-
POTKUM 3aMUKaHHSIM.

[IpoBoau Ta mHYpWM MalOTh BIAMOBIATH TEXHIYHHUM YMOBaM
craagapry [8].

[ns npoBeAeHHST KOHTPOJIbHOr0 BHUIPOOYBAHHS i30/1s1il
NPOBOJIB HANPYIroKw B yMOBax jaboparopii OepyTh 3pa3Ku JOBKH-
HOIO He MeHIe 250 MM, 3pa3Kku CKIAAar0Th 1 IPH BiJMOBITHOMY Ha-
TATY CKpy4yroTh Ha JoBxkuHI 200 MM. [lpu ckpydyBaHHI CHIIM HATS-
ry noBuHHi 6yTH 0,5 Krc Ha 1MM® IepeTHHY amOMiHIEBOTO IPOBOAY i
1,0 krc Ha IMM® mepeTuHy MigHOrO mpoBoy. KimbkicTh ckpyTOK
(puc.6 ) BUOMpaIOTh Y 3aJIEKHOCTI Bijl liameTpa MPOBOAY BiAMOBIIHO
1o Tabmuui 1.

st BUMipioBaHHs 30BHILIHIX AiaMeTPiB i TOBLIIMHU 0OOJIOHOK
pH TOYHOCTI JomyckiB 0,1 MM BHKOPHCTOBYIOTH IITAHTEHIMPKYJIi.



[lepepi3 OaraToXXUIBFHOTO MPOBOAY BH3HAYAETHCS SIK CyMa Tepepi3iB
OKPEMUX KU, 3 SIKUX CKPYYCHUH TPOBIJ.

1 ckpyTtka

Pucynok 1 - 3pa3ok y ckpytui

Tabmums 1 - Yucno ckpyTok Ha moBkuHi 200 MM TIpH MiATOTO-

BIli QJIOMiHI€EBUX a00 MiJHUX 130JbOBAaHMX IPOBOJIB JiaMETPOM

0,05-2,5MM 17151 KOHTPOJIBHOTO BHIIPOOYBaHHSI HANIPYTOI0
Howminansunii 0,05- 0,15- 0,21- 0,86- 1,4-2,5
miamerp mpo- | 0,14 0,20 0,83 1,35
BOJIY, MM
Yucno ckpytok | 60 30 25 15 8
Ha JIOBKHWHI
200 MM

Tabnuus 2 — Bennunau BUnpoOyBanbHOT HAPYTH 3MiHHOTO
CTPYyMY TIPU KOHTPOJIEHUX BUIIPOOYBaHHSX 130I11ii KabeliB Ta mpo-
BOJIIB

HowminansHa Hanpyra Bupo0Oy, B, BumnpobyBansHa
pu poOOTi B Mepexkax Harpyra 3MiHHOTO
3MIHHOTO CTPyMY MOCTIHOTO CTpyMy | CTpyMy, B

no 220 no 400 1500

no 380 1o 1000 2500

1o 3000 10 6000 6000

Kinmi npoBoiB, 110 CKpy4eHi, BIIBOAATh SKHAHAAIl OJIUH BiJl
onHoro (puc.2). Jlo 3auMilieHuX KiHIB IiArOTOBJIEHOrO 3pa3ka Ha
BUNPOOYBaJbHOMY CTEHJI MOJAAIOTh Hampyry. 3rigHo 3 “Hopma-
MU...”, IIBUAKICTH MiIBUIEHHs HANPYTrH 10 1/3 BunpoOyBaIbHOTO
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3Ha4YeHHs MOXe OyTH Oyap sikoro. Jlam BunpoOyBaiibHA HATIpyTa I10-
BHHHA MiJBUIIYBATHCS TIABHO, 3 TAKOK MIBUAKICTIO, 00 OyB MOX-
JUBHHA Bi3yaJIbHUH BiJUTIK 1O BHUMIipIOBIRHUM TNpHiagaM (3i MIBH-
kictio 500 B/c). IIpu nocArHeHHi BCTAaHOBICHOTO 3HAYEHHS Hampyra
MiATPUMY€ETHCS HE3MIHHOIO Ha TPOTS3i BCHOTO Yacy BUMPOOYBaHHS.
[Ticas HeoOXigHOI BUTPHMKH HAmpyra IUIABHO 3HWKYETbCS 10 1/3
BUNPOOYBaJILHOTO 3HAYCHHS 1 BiKITIOYAETHCS.

1-# mpoBin 2-# mpoBia
eIEKTpOT p €IIEKTPOL

Pucynok 2 - Cxema 3akpilUIeHHS 130JIbOBaHHX MPOBOIIB
y BUMPOOYBaIIbHINA yCTAHOBIII

[Ipu nmpoBeieHHI KOHTPOIBHUX BUIPOOYBaHb HANIPYTa 3MIHHOTO
CTpYMy NMOBHHHA IIPUKJIAJATHCS OO BUIIPOOYBaHOro Kabeiro, MPoBO-
1y, IHYpY 200 OKPEMHM >KWJIaM Ha POTS31 HE MEHIIIE 5 XBUJIKH.

B o6car nepionmyHux mnpodinakTHYHHX BHNPOOYBaHb Ta
KOHTPOJILHUX BHMIipHOBaHb CHJIOBHX Ka0eJbHMX JIiHiIH Hampy-
roio nmonan 1 kB kpim iHmmx BUNIpoOyBaHb BXOJUTH BHIIPOOYBAHHS
IIJIBUIIICHOI0 HAMIPYTOIO:

a) xabemniB 3-10 kB 3 rymoBoto i3omsmiero (I1,K) — BurmpoOyBan-
Hs1 Harpyroto 2U, Ha mpoTsi3i 5 XBUINH;

0) inmmx kabenis Hanpyrow noHax 1 kB (ILK,T), BunpoOysa-
JIbHA HANpyTa IS SIKUX TpUBEeHA B TAOIHUII 3.

I'pymoBi kabeni Ha MiACTAHIIIAX MOXYTh BUIPOOyBaTHCS 0e3
BiJ’€IHAHHSA BiJ IIIHH.

[NepioanuHicTh MPOQIIAKTUIHIX BUIIPOOYBaHb Ta KOHTPOIBHHUX
BHUMIpIOBaHb CHJIOBUX KabOeniB 3rigHo 3 “Hopmamu...”: K — He pinmie
1 pa3y Ha 5 pokiB; T - He pinme 1 pa3y Ha 3 poKH, 32 BUHSATKOM Ka-
0eJ1iB, 1110 PO3TAIlIOBaHI B MEXaX OJHOr0 PO3MOAIILYOrO IPHCTPOIO
abo OymiBni (i307sLir0 IUX KabeJiB PeKOMEHIYETbCS BUIIPOOyBaTu
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ITBUIICHOI0 HAIPYTOI0 CIPSMIICHOTO CTpyMy He dactimie 1 pa3y Ha
PIK).

Tabnuug 3 — BunpoOyBaibHa Hanpyra CpsIMICHOT0 CTPYMY

Bun BunpobyBanHs Tpusamicts
BumnpoOysansHa | IT,K T BUTIPOOYBaHHS
Hampyra  JIs KOXHOI a3y,
KaOeNpHUX  JTi- XB.
Hii 3 pPoOOUYO0I0
HaIpyrouw, kB
2..10 6 U, (5...6) Uy 5
20...35 5 U, (4..5) U, 5
110 250 250 15
220 400 400 15

[3oms11ist cMUIOBHX Ta OCBITJIIOBAJIBHUX €J1€KTPONPOBOAOK
Hanpyrow a0 1 kB nimsrae BunpoOyBaHHIO HAPYTO0 TPOMHUCIIO-
BO1 4acTOTH Micis KaniTansHoro pemonTy (K) He piaie ogHoro pa3sy
Ha 12 pokiB, ane TiIABKH y BHIMAJAKY, SAKIIO OMmip i3oismii Hikde 0,5
MOwm. Tpusamnicts BunpoOyBaHHs - | xBuimHa. BumpoOyBanbHa Ha-
npyra — 1 xB.

Jlo 1 micist BUMPOOYBaHHS 130JIAIi1 IMiJBUINEHOK HAIPYTOH
MTPOMUCIIOBOI YacTOTH abo chpsmMiieHOro Hampyroro ‘“Hopmamm...”
PEKOMEHITy€E€THCSI BUMIPIOBATH OIIp 130JISIIi{ 32 JJOIOMOTO MEraoM-
MeTpa. 3a omip 130l MPUIMAETHCS OJHOXBHUIIMHHE 3HAUCHHS BU-
MipsSTHOTO O1Iopy Rep-.

PesynpraTn  BUNpoOyBaHHsI  NiABHUIEHOK  HANMPYIOIO
(high potential — HiPot 3a [7]) BBakaroTh 3a10BiILHUMM, SKIIIO TPH
MPUKIIaIaHHI TIOBHOI BUNIPOOYBaJbHOT HANpPYrd He OYyJI0 KOB3HHX
pPO3pAIiB, IOMITOBXIiB CTPYMYy BHUTIKaHHS ab0 3pOCTaHHS CTaJOTO
3HAYEHHsI, MPOOOI0 200 MEePEeKPUTTS Ta SIKIIO OIip i30JAIii, 0 BH-
MIipSIHUH MEraOMMETPOM, TTiCIIsl BUITPOOYBAHHS 3JIUIINBCS TUM Ke.




BUKOHAHHSA POBOTHU

1. OrnsaHyTH NOJaHi Ha KOHTPOJIBHI BUNIPOOyBaHHS 3pa3ku. 3a-
MMcaTy JO0 TPOTOKOJY HASBHICTH: a) 3a0pyqHEHHS i30islii, 0)
YIIKO/KEHHS, B) 3MIHH KOJBOPY a00 XIMIYHOTO CTapiHHSA, T) THYY-
KOCTI 130J1A1i1.

2. 3amucaTtd TEOMETPUYHI PO3MIpH CTPYMOTPOBITHHUX KU 1
130JIA1Ii{: AiaMeTp 1 mepepi3 CTPYMOIPOBIAHUX KT, TOBIIUHY 130JI5-
mii.

3. 3amipsitu meraommerpoMm (500 B) omip i30:1s11ii 3pa3kis.

4. [ligrotyBatu 3pa3ku 10 BUIPOOYBaHHs. Y 3aleKHOCTI Bij -
ameTpa CTPyMOIIPOBiTHOT YacTHHH (IuB.Ta01.1) BUKOHATH BiAIOBI-
HE YHUCJIO CKPYTOK (AuB.puc.l).

5. 3pobutu moueprose BUNpoOyBaHHS i30Jsmii 3paskiB. Jlns
[IOTO TMEPIINI 3pa30K i3 PO3BEACHUMH KiHISIMH BCTaBHTH B 3aTHC-
Kadi (IuB.puc.2) BUPoOyBaIbHOI YCTaHOBKH (purc.3).
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Pucynok 3 - Cxema BunpoOyBajbHOT yCTaHOBKH
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6. JIATP BucTtaBuTH B HYJbOBE MOJOXKEHHsS. [logaTH Hampyry
1, mam'ataroun, 1mo koedirmieHT Tparcdopmarlii mopisatoe 100, mo
BOJIETMETPY BUCTAaBUTH BUNpoOyBanbHy Hampyry 2500 B. Butpu-
MaTH ii MPOTAroM 5 XBWJIMH 1 TUIABHO 3HU3UTH 10 HyJs. Pe3ynbraTu
3aHECTH /10 IPOTOKOITY.

7. AHaNOTI9HO MPOBECTH BUMPOOYBAHHS 1HIITNX 3Pa3KiB.

8. [loBTOpHUTH 3aMip METAOMMETPOM OMOPY 130J1s1ii MPOBOIIB.

9. 3a pesynbTaraMu BUITPOOYBaHb 3aIIOBHUTH MPOTOKOJ.

[TPOTOKOJI BUITPOBYBAHb I30JIALIII [TPOBO/IIB

Bpurana B cknami:
MpoBeJia OIS, BUMIpH 1 BHUNMPOOYBaHHA TO ENEKTPHUYHIN cxemi
(puc.momaeTscsl) 3pasKiB MPOBOMAIB JOBKHWHOIO 25 cM 1 ojeprxaina
TaKi pe3yJIbTaTH:

No 3paska 1 2 3

Komip  i3omsamii, 3a0pymHeHHS  i30JIsmii,
VIIKO/DKEHHS, XiMidHE CTapiHHS, THYYKICTh
1300111
I'eomerpuyni po3mipu

- CTPYMOIPOBIIHUX JKUIT;

- 130mAmil
PesynbTaTn BUIIpOOYBaHb i30JIA11i1 TPOBOJIIB

BucHoBoK:

Jata [Migmacu: (IL. 1. B.)




KOHTPOJIBHI 3AIINTAHHSA

1. SIxi Buam BUNpOOYBaHb CHJIOBUX KaOeliB Ta MpoBOAiB Bu
3Haere?

2. SIx 3mifiCHATH KOHTPOJFHE BUIPOOYBaHHS 1301l TIPOBO-
miB?

3. 3 KO0 MIBHAKICTIO HEOOXiJHO MiABHMIIYBaTH HAlpyry mpu
MIPOBEIEHHI BUMPOOYBAHHS MIPOBOIIB IMiABUIICHOIO HAMIPYTOI0?

4. SIxi ocobmMBOCTI BUMPOOYBAHHS ITiIBUIIIEHOIO HAIIPYTOIO CH-
JIOBUX KaOeNbHUX JIiHIH Hanmpyr oro moHay 1 kB?

5. SIxi ocobOnmBoCTI BUMPOOYBaHHS MiABUIIEHOIO HANIPYTOIO CH-
JIOBHX Ta OCBITIIFOBAIFHUX EJIEKTPOIPOBOIOK HAMpyToto a0 1 kB?

6. Komu pesynpratd BuUNpoOyBaHHS IIiJIBUILEHOI0 HAIPYTOIO
BBaXKAIOTh 3aJ0BIILHUMHU?
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