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METOAM I TEXHIYHI 3ACOBM BUBYEHHS I'A3OHOCHOCTI

1. BUMOI' 1O MATEPIAJIIB 110 'TA3SOHOCHOCTI BYT'UIbHUX POJOBMUII]

Ha Bcix cTagisix NpoBeAEHHS TI€O0JOTrOpO3BIAYBATIBHUX POOIT BHUSABISIOTH,
BH3HAYAIOTh 1 OLIHIOIOTh 3MICT B TPCHKOMY MAacHBI BCiX opM mpupoaHoro rasy [1 -
5].

Ha cmaoii nowyxoeoi po3sioku cremianbHe BUBYEHHS Ta30HOCHOCTI HE
000B'S13K0BO. Y poO3AULIaxX 3BITIB MPO MEPCHEKTUBHY OI[IHKY BYTUIBHMX POJOBHIIL,
BUSBIICHHX TOUIYKOBOI PO3BIAKOIO, HABOJATHCS  3arajbHi  BIIOMOCTI PO
nepeadadyBaHy Ta30HOCHICTh pailoHy abo pOJOBHINA Ha IMIiJACTaBl JIITEpaTypHUX
JaHUX MO aHAJOTIi 3 TPWIETJIMMHU palilOHAMU 1 POJIOBUIIIAMHU, 32 SIKUMHU BCTAHOBJIEHO
XapakTep ra30HOCHOCTI.

BusHayeHHs ra30HOCHOCTI BYT'UIBHHUX IJIACTIB € OOOB'A3KOBUM HA CMAOISX 5K
nonepeoHvboi max i 0emaibHoi po36i0KU BYTUTBHUX POJIOBHII 1 AUISHOK.

Ha cmaoii nonepeonvoi po3sioku HEOOXITHO OTPUMAHHSA JaHUX PO
ra30HOCHOCTI JIOCIIIKYBAHOT TIJIOIII1, TOCTATHIX JJIsl CKIaJaHHs TeXHIKO-€KOHOMIYHOT
JIOTIOB1/I1 PO JOIUIBHICTh AETAbHOT PO3BIIKH.

Il 115010 HeoOX1THO BCTAHOBUTH:

— 3arajbHUIl XapakTep SKICHOrO CKJIaAy Ta3iB 1 IPUPOAHOTO0 Ta30HOCHOCTI
BYT'UJIbHUX IUIACTIB;

- OpIEHTOBHY TJIUOMHY MOSBU METaHy 1 IIMOUHY MOBEPXHI 30HU METAaHOBUX
rasis;

TexcToBa wactuHa po3aury «['a30HOCHICTH» B 3BITI MO MOMNEPEAHIN po3BialLi
MOBUHHA MICTUTH:

- MPY HAgBHOCTI HA IUISHII PO3BIAKM JIIOYMX MIAXT - KOPOTKI BIJOMOCTI MPO
INIMOMHY TEepUIMX METaHOBUJUIEHb, XapaKTep Ta30BUAUICHHS B TIpHUYl BUPOOKH,
KaTeropiiHOCTI MIAXT IO rasy, 3MIHY ()aKTUYHOI Ta30psACHOCTI MIAXT MO poKax M
TOPU3OHTIB PpOOIT 3a JaHUMHM KaTErOpiMHUX BHUMIpPIB, MICIIE3HAXOKCHHS Ta
TPUBAIOCTI CyQIIIPHUX BUAUICHD 1 pallTOBUX BUKU[IB BYT'ULIS 1 ra3dy, IHTEHCUBHOCTI
ra3oBUAUICHHS MPU 3yCTPidi 1 HEPETHHI PO3PUBHUX MOPYIIEHbD;

— aHaJi3 BUKOHAHUX 00CATIB poOIT Ta METOAUKHU X MPOBEICHHS;

— 3arajbHy XapakTEepPUCTUKY 3MIHU 30HAJILHOCTI ra3iB 3 MNHUOUHOIO;

— BIZJOMOCTI PO BEJIMYMHY NPUPOJHOTO FA30HOCHOCTI BYT'UIBHUX IJIACTIB;

— peKOMeHallii 11010 BUBYEHHSI Ta30HOCHOCT1 Ha CTaJlii JeTalbHOI PO3BIIKH.

3BiTH 110 MMOTIEPEIHIA PO3BiALI MOBUHHI BKJIIOYATH MaTepial, 10 XapaKTepU3ye:

— JaHi 1po (QaKTUYHY Ta30pACHICTb IIAXT MO pPOKaX 1 TOPU30HTIB 3a
MartepiajamMy KaTeropiiiHuX BUMIPIB Ha AIIOYMX [IAXTAX;

— MICLS, IHTEHCUBHICTh 1 TPUBAIICTh CY(JISIPHUX BUAUICHb razy 1 panTOBHUX
BUKH/I1B BYTULJIA 1 Ta3y;

— 3MIHA SKICHOTO CKJIaJy ra3iB y BYTUIbHUX IUIACTax 3 TITUOMHOIO;

— BIJOMOCTI TIpO Ta30HOCHOCTI BYTUIBHMX TIUIACTiB, BUIPOOYBAaHUX IO
CBEP/JIOBUHAX 1 MPHUYMX BUPOOKAX.



['padiynuii MaTepial MOBUHEH SBIATH COOOIO I€0JIOTTYHI PO3PI3U IO OCHOBHUX
PO3BIAYBAIBHUX JIIHIAX 3 HAHECEHHSM Ha HUX MepeadadyBaHUX MeEX MEepPBICHOIO
MOSIBU METaHy 1 MOBEPXH1 30HU METAHOBUX ra3iB.

Ha cmaoii 0emanvnoi po3eioku HEOOX1THO OTPUMAHHS BHUXIJHUX JAHUX IPO
ra30HOCHOCTI POJIOBHMINA, NUISHKH, JOCTATHIX JJIsl MPOEKTYBaHHA IMaxT. [[is mporo
HEOOXI11HO:

- YTOUYHUTH MOJIOKEHHS TOBEPXH1 30HU METAaHOBUX T'a3iB;

- BUBHAYUTHU NMPUPOJIHY FA30HOCHICTh OCHOBHUX BYTUJIBHUX IUIACTIB 1 11 3MiHA 3
INIMOMHOIO 3aJIsiraHHs TUIACTIB;

- BUBYUTH BIUIUB TEOJIOTTYHMX YUHHUKIB Ha pPO3MOJALUI ra3y B OCHOBHHUX
BYT'UJIbHUX IUTACTAX;

- IaTH MPOTHO3 TA30HOCHOCTI PO3BiIaHOIO TUTOIII].

3BIT MO JeTalbHy PO3BIAKY MOBUHHA MICTUTHU:

- JJaHl PO KaTeropiitHoCTI Mo6IM3y po3TalIOBaHUX LIAXT I10 Ta3y;

- MaTepiaiau 1o (pakTU4HIN ra30psCHOCTI BUPOOOK I1AXT;

- onuc cy(QUIIpHUX BUIUICHB Ta3y 1 paNTOBUX BUKUIB BYTULISA 1 rasy;

- JaH1 IPO Ta30HOCHOCTI BYTUIbHUX IJIACTIB, OTPUMAHOI MO TIPHUYUX BUPOOKAX
JIIOYMX I1aXT;

- aHaIi3 JJaHUX Ta30HOCHOCT1 XapaKTEPUCTUKY METOMIB 1 0OCATIB JAOCIIKEHb
TSl BA3HAYEHHS TPUPOJAHOTO Ta30HOCHOCTI;

- BUSIBJICHHSI 3aKOHOMIPHOCT1 3M1HM Ta30HOCHOCT1 BYT'UIBHUX IIJIACTIB 31 3MIHOIO
TIIUOWHU;

- 3arajibHy XapakKTepUCTHUKY BIUIMBY OCHOBHHMX TI€OJIOTYHUX (DaKTOpIB Ha
PO3IOALI ra3y B BYTUIBHUX IUIACTaX 1 MOpoAax, 10 BMIIIAIOTh;

- POTHO3HY OIIIHKY Ia30HOCHOCT1 PO3B1IaHOT'0 POJIOBHUIIA, NUISHKH, IHAXTHOTO
TOJIA.

3BIT 110 ACTaNBHY PO3BIAKY MOBUHEH MICTUTH MaTepial, 10 XapaKTePU3YE:

- 3MiHa ()aKTHUYHOI Ta30pSACHOCTI MIAXT MO POKAaX 1 TOPU30HTIB 1 FA30HOCHOCTI
BYT'UIbHUX IUIACTIB 32 JAaHUMU TIPHUYUX POOIT;

- MiclIsl, IHTEHCUBHICTh 1 TPUBAIICTh CY(JIAPHUX BUAUICHb ra3iB 1 panTOBUX
BUKUJIB BYTULJISA 1 razy;

- 3MiHA SKICHOT'O CKJIajay T'a3iB y ByTUIbHUX IUIACTax 31 3MIHOIO TJIMOUHU;

- IPUPOJIHY Ta30HOCHICTh BYT'UIbHUX IJIACTIB;

- KUIbKICTh METaHY, 1110 BUAUISIETHCS HA 1 M MPOXOJAKHU CBEPAJIOBUHHU.

I'padpiunuii Martepian, npeacTaBiICHUM B 3BITaX MNPO JETaNbHY PO3BIIKY,
MOBUHEH MICTUTH:

- rpadiku 3a71€XKHOCTI 3MIHU MPUPOAHOTO Ta30HOCHOCTI BYTUIbHUX IUIACTIB 31
30UIBIICHHSIM ITTHOWHH 1X 3aJITaHHS;

- cxeMu abo KapTH BUIPOOYBaHHS OCHOBHHX POOOYMX BYTUIBHHMX ILJIACTIB 3
MIPOrHO30M iX razoHocHocTi. Ha cxemu a00 KapTW HAHOCSTH MEXK1 30HH METaHOBHUX
ra3iB, SKIIO MOXJIMBO, 130Ta3H, 1 BIJ3HAYAIOTh MICISl PO3TallyBaHHS CY(ISpHUX
BUJIUIEHB T'a3y 1 paTOBUX BUKUIB BYTULISA 1 rasy;



- CXEMaTU4H1 T'€0JIOTTYH1 pO3p13U 3 HAHECEHHSIM KOPJIOHY 30HM METAHOBI ra3iB 1
130ra3.

[lo aitoyuM maxTam MPOrHO3 ra30psICHOCTI HUKUKMX TOPU3OHTIB 31HCHIOETHCS
B OCHOBHOMY 3a JaHUMH TIPHUYHUX pOOIT O€3 MpOBENEHHS CHEIialIbHUX OYpOBHUX
pobiT. Ilpu Oopo36ioxku TOJMIB IIFOYMX IMaxXT 1 JUIsS IHIIMX IUIed BUIPOOYBaHHS
BYT'UJIbHUX IUIACTIB HA Ta30HOCHICTh MPOBOJAUTHCS MOMYTHO (SKILO 116 HEOOX1THO).

[Ipy peKOHCTPYKIT A1I0YMX MIAXT 3 MPUPI3AHHSAM HOBHMX IUIONI 1 IJIACTIB Ha
BIJICTaH1 MO BEpTUKAJIl BiJl ripchbKux pooiT Oubmie 200 M npu nosorax i Ouieiie 300 m
P KPYTHUX IJIacTax, a Takok Ha BiacTaHi Oubiie 2000 - 3000 M 1o nmpocTAraHHIo Bij
JII0YUX FIPHUYUX POOIT MPU OJTHAKOBUX I'€OJIOTTYHUX YMOBAX BU3HAYEHHS IPUPOJAHOT
ra30HOCHOCTI OCHOBHUX POOOYMX BYTUIBHHMX IJIACTIB MPOBOAMUTHCS BIIMOBIIHO 0
BHUMOT JIETaJIbHOT PO3BIIKH.

Excnnyamayitina possioka nependadae CHUCTEMHE OTPUMAHHS YTOYHEHHUX
MOKA3HHUKIB BMICTY, @ TaKOX PO3MOJLIY NMPUPOJHUX Ta3iB y BYIJICHOCHUX TOBIIAX
nopia. Ili mani HEOOXigHI AJiE MOTOYHOro (Ta30BOro) 1 omepaTuBHOro (4000BOTO,
MICSIMHOTO, KBapTaJIbHOTO) IUIAHYBAaHHS TIPHUYUX POOIT, PO3POOKU 3aXOMAiB IO
00poTb01 3 ra3oBoi HEOE3MEKOI0, a TAKOXK JJIs MOIMYTHOTO BHUKOPHUCTAHHS ra3iB B
HapOJHOMY TI'OCTIOJIaPCTBI.

3 1i€l0 METOI0 MPOBOJASTH JOJATKOBI CIHEIialibHI JOCTIIKEHHS TpH OypiHHI
PO3BIIYBAIBHUX CBEPAJIOBUH 3 TOBEPXHI, OCOOIHMBO B MICISX CKYTUYEHHS TPUPOTHOTO
ra3y, MiJi3eMHI ra30B1 3MOMKH B MIFTOTOBYUX TIPHUYUX BUPOOKAX, Ta30BUI KapoOTax,
JETaI3yI0Th KapTH Ta30BUX MOKJIAIIB 1 1HII 3aX0/IH.

2 METOJY BUBYEHHSI TA30HOCHOCTI BYT'LILHUX
POJIOBUIL]

[Ipy BUBYEHHI TAa30HOCHOCTI BYTUIBHMX IUIACTIB 1 BMIIIYIOYUX MOPiA
BU3HAYAETHCA SIKICHUI CKJIaJ rasy 3 METOI0 BCTAHOBJICHHS IIMOWHU MEPIIOi MOSBU
METaHy 1 MOBEPXH1 30HM METaHOBUX ra3iB [1 - 3], a TAKOXK KUIbKICHHI BMICT OCHOBHUX
ra3oBUX KOMIIOHCHTIB B OJMHHIII Macu BYruuUIS ab0 TOpid, IO BMIIMIAKOTH IS
3'ICYBaHHsI XapakTepy 3MIHU Fra30HOCHOCTI (METAHOHOCHOCTI) 31 3MIHOIO TJTUOMHH.

JJ1st IbOTO 3aCTOCOBYIOTHCS TaKl METO/IH.



2.1. MeTox BUBYEHHS IKICHOT0 CKJIAAy ra3y

Le#t MmeTox mosirae B TOMY, 110 Micis MIANROMY Ha MOBEPXHIO KEPHA 3BUYANHUM
KOJIOHKOBUM CHapsiIoM a00 MOJBIIHOI0 KOJOHKOBOIO TPYyOOIO 3 HHOTO BiIOMpParoTh
npoO0y 1 MOMIIIAIOTh i B repMeTHYHy nocyauny. [locyauna 3 mpo6oro BiANpaBiIseThCs
B J1a0opaTopito A aHadi3y BUTATYIOUOTO 3 KepHa Tra3y. 3a CKJIaJoM raszy B TOWYIII
BUIIPOOYBaHHS BYT'UIBHOTO IJIaCTa BCTAHOBIIIOIOTH T'a30BY 30HY, B AKIM 3HAXOJUTHCS
TJIACT Ha JOCHIKYBaHM TIMOUHI.

Le#t MeTo MpOCTHIA 1 HE BUMArae J0JIaTKOBUX BUTPAT YaCy, BIH 3aCTOCOBYETHCS
JIMIIIE B 30H1 Fa30BOr0 BUBITPIOBAHHS 1 B BEPXHINA YaCTHHI 30HM METAHOBUX ra3iB. Y
3B'SI3Ky 3 HApOCTAHHSIM Ta30BOr0 THUCKY HEOOXIJHO 3aCTOCOBYBAaTH METOJAM, UIO
3a0e3mneuyoTh BUNPOOYBAHHS BYTUIBHUX IUIACTIB 31 30€peKEeHHSIM MPHUPOJHOTO
ra30HOCHOCTI TIPo0.

I'epmemuuni cyounu npysHaveHi Juisl IIBUAKOI 1 HaIHHOT repMeTHr3alii mpoo
BYT'ULIS 1 opia. Y HHUX BiIOUparoThcsl MpoOU 3 BYTUIbHUX IUIACTIB B 30HI ra30BOI0O
BUBITPIOBAaHHS 1 B BEPXHIM YaCTHHI 30HM METAaHOBMX ra3iB JJisi BUBHAYEHHS SIKICHOTO
CKJIaAy Ta3iB BYTUIbHMX IUIACTIB, @ TaKOX BIJOMPAIOTHCS NMPOOM BYruuUIs, HIIaMy 1
MOpiJl Ui BU3HAYEHHS iX 3aJMIIKOBOI Ta30HOCHOCTI MPH BHBYEHHI Tra30HOCHOCTI
BYT'UIBHUX IUTACTIB 1 BMILIYIOUUX MOPiA KOMIUIEKCHUM MeTosiom MI'PU.

KoHceTpykiii repMeTHYHUX CYIOUH JOCHTh pi3HOMaHiTHI. Haifuacrime
BUKOPUCTOBYIOThCA MeTalieBl nmocyaunu (puc. 1.1).
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Puc 1.1. MeTajieBuii repMeTHYHHI COCY/

MertaneBuii crakaH /, B AKUH MOMIIIAETHCA TPOOA, FTE€PMETUIYETHCS KPUILIKOIO 3
3 npokiaakoro 2. Ha marpyOok KpUIIKK BASTAETHCSA BIAPI30K BAKYYMHOI TPYOKH 4,



NEepeTHCKaloTh 3aThckadeM 5. Ha BHUCTyn KpUIIKM HarBUHYYETHCS 3aMOODLKHUNA
KOBITa4OK 0.

CxeMa CKJISIHOI repMETHYHO1 CyAMHM IpuBeneHa Ha puc. 1.2. CrangapTtHa
ckasHa Oanka / emHicTio 250 —350 ¢’ 3 KOHIYHHM TOpIOM TIepMETH3YEThCS
IrYMOBOIO MPOOKOI0 2, pO3THCKAaTH B IIMHIII OaHKM T'BUHTOBUM 3aTucKaueM. Yepes
NpoOKy MPOXOAUTH NMATPyOOK 4, Ha SKUM HAAITHI BIAPI3OK BAKyyMHOI TPyOKH J,
MIEPETUCKAIOTH 3aTUCKAYEM 6.
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Puc 1.2. Cxasina repmernyHa cyauna I'-60

Jliist 3ano0iraHHs MOTPATUISIHHS MOBITPS y BUIBHUN MPOCTIP CYAUHHU B MpoIieci
B1100py MpoOU 3aCTOCOBYIOTHCS T€PMETHYHI CYJIMHHU OUIbLI CKJIAJHOI KOHCTPYKIIII.
Ha puc. 1.3 npuBenena cxema cynuau CI'-58-B.

B 3anoBHeHu# BoAOI0 MeTasieBHil cTakaH / momimaerbesa npoda. Ha ckistHky
HAarBUHYY€TbCA KpHIlka. HuxHIA OTBIp B KpHINII 3aKPUTO T'YMOBHM JHCKOM 3,
3aTUCHYTUM raiikoro 2. Haanumox BoAM NpH 3aKpydyBaHHI KPHUIIKU BUIUBAETHCS
yepe3 ['-00pa3uuit oTBip 5. Y BepXHiil OTBIP KPUILIKHU 6 YTBUHUYETHCS KOPITYC BEHTHJIIS
8. Y BepxHiil OTBip KOPIYCY BEHTUJISI BBOAUTHCS pi3elb 4.

B kpuiiky BeHTUs /() YrBUHUYETHCS Ha)KUMHUM TBUHT /], B AKUW BBOJUTHCS
HaIpaBJSIIOYUN ITOK /4, AKUN 3aKpiIUTIOeThes railkoro /2 1 xkoHTpraiikoro /3. Ha
BEPXHIM BUCTYI IITOKA 7 HAlIBa€Thcsl rymoBa MeMmOpaHna 9. IlITok 7 3rBUHYY€ETHCS 3
HanpsMHUX mTokoM /3. Kpuiika Bentuiig /0 13 310paHUMH JETANSIMU 3'€ THY€ETHCA 3
KOpITyCOM BEHTHJIA 8.
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Puc. 1.3. Meranesuii repmerununnid cocyn CI'-58-B

B naGoparopii 3 BEHTUIs BiIKAUYETHCS MOBITPS BIBUHUYBAHHSIM HAaTUCKHOTO
reunTa //. Ilpu upomy pisiieM 4 Hpopi3aeTbcsi TYMOBUM AMCK 3 1 MPOBOAUTHCA
Jerasaiisi FepMETUYHOTO CyJIMHU B 3BUYAITHOMY MOPSJIKY.

Ilepesazoro aHOi KOHCTPYKIIII € BIICYTHICTh NEPEPaxyHKIB MPH BU3HAYEHHI
CKJIaAy Tra3y npoOu Juisi BBEACHHS MOIMPABKHU Ha MOBITPS Y BUIbHOMY MPOCTOP1 CYJIUHU
(OBITPSIM, PO3YMHEHUM Y BOJI1, HEXTYIOTb).

Heoonikamu repmernynoro cyaunu CI'-58-B € HeoOXiAHICTh BUMIapOBYBaHHS
BOJIM, IO JIOCATAETHCS JIOCUTh TPUBAJIOIO Jera3alieio npodu, 1 Hebe3neka po3puBy
CYJIMHU TP 3aMep3aHH1 BOJIU.

[licns miniioMy Ha TOBEPXHIO 3BUYAHHOIO KOJIOHKOBOTO CHapsna abo
cCHenianbHOI KOJIOHKOBOT TPYOH Uisl mepeO0ypKH BYTUIbHUX TUIACTIB 1 BUIYYEHHS 3 HUX
KepHa HeraiiHo BinOupaeTbes nmpobda Baroro 200 - 300 r, 3akianaeTbesi B MOCYAUHY 1
repMETU3Y€EThCS.

[Ipo6u HampaBiAOTECSA B JIaOOpaToOpil0 HE Mi3HIIIE, HIXK yepe3 A00y micis
Bi160py. CyIMHU NEPEBO3STHCS B CHELIATBHOMY SIIUKY 3 OCEPEIKaMU 1 KPUIIKOIO.

Po3paxynok emicmy 2azy 6 npoodi, 8idiopanoi 6 zcepmemuuHy noOCyoOuHy,
npPo6oOUmMbCA MAKUM YUHOM.

Po3paxoBytoThcsi 00CSITH KOMIIOHEHTIB CyMIlll 32 00csroM razy Vi 3a JaHuMU
aHamizy

Va 3
V. =—%X cm, 1.1
“=7T00 (1.1)




1€ a, — 3MICT KOMIIOHEHTa B BUTSTHYTOMY Ta3i, %.
Po3paxyHok mepeBipse€ThbCsl 3a CyMOIO OOCSTIB KOMIIOHEHTIB, Sika TMOBHUHHA
JOpiBHIOBATHU 00csry V razy

VO2+ VCO2 + ... + VN2 =V, e, (1.2)
BusHauaeTbcsi KUTBKICTh a30Ty, SIKUH MOTPANUB B BaKYyMHUU COCYJ pa3oM 3

MOBITPSIM:
@) No BINLHOMY NPOCMOPY 2EPMEMUUHOI CYOUHU

vV -79 3
V o, == , CM’, 1.3
N2 100 ( )

: . 3 :
ne V,, — oOcsr BUIBHOTO MPOCTOPY TEPMETUYHOI CYAMHH, cM ; 9 — BMICT a30Ty B
noBiTpi, %;

0) 3a 06Ccs20M KUCHIO 8 2A31 3 2epMeMUYHOL CYOUHU

3
VNZB =V, 38, e, (1.4)

ne 3,8 — BIJHOIIEHHS a30TY A0 KHCHIO B aTMocdepi.
BusnavaeTrbcsi KUTBKICTh 30Ty, BUTSATHYTOTO 3 MPOOHU, SIK PI3HULS MIK yCIM
00csIToM a30Ty 1 aTMOC(PEPHUX a30TOM

Vi =v, V., e’ (1.5)

B
NZ

O6unCIIOEThC KUTBKICTD a3y, BUAOOYTOro 3 MpoOU, BUHATKOM 13 3arajibHOTO
o0csry Ta3y BChOTO KHUCHIO (Ta3u BYTUIBHUX POJIOBHIN HE MICTITh KHCEHB) 1
aTMOC(EpPHOro a30Ty

Vip =Voue =Vo, =V e’ (1.6)

3ae NzB 4

Po3paxoByeThcs 3MICT Ta30BUX KOMIIOHEHTIB B BUTSTHYTOMY 3 MPOOH rasy 1o
CITIBBIITHOILIEHHIO
V.-100
b =-2—,% (1.7)
VHP

BusHauaeTbcs 3alUIIKOBA MemMaHOHOCHICMb TIPOOU M,
o

V
= ;”4 , ez, (1.8)

3an

ne VC%4— oOcAar MeTaHy, NpuBeAeHU 10 HOpMaIbHUX YyMOB (760 MM prt. cT. 1 0°C),

3
CM .
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VC?—IA = VCH4 K, (19)

. .o .. 3
VCH4 — 00csr MeTaHy, BUI00YTOro 3 MpoOU MpH KIMHATHIN TeMreparypi 1 TUCKY, CM;

K — xoedilieHT nepepaxyHKy JJid IpUBEACHHS rasy /10 HOpMalbHUX yMOB; P — Bara
npobu, T.

[licas mpoBeeHHS TEXHIYHOIO aHali3y MNpoOM BHU3HAYAETHCS 3AJTUIIKOBHI
3MICT ME€TaHy Ha | rpam roprovoi Macu:

VO
M sn50m. = PCH4 ) CM3/2, (1.10)

Ir'M.

ne P.,, —Maca roproyoro npoou, sika BU3Ha4aeTbes 3a (OpMyoro:

_ pl00— (4" 1)

P
r.M. 100

2, (1.11)

ne A1 W* — BiqnoBigHO 301BHICTE i BOJIOTICTE IPOOH, Y.
BceranoBnioeTbest ra3zoBa 30Ha, B sKiM BifiOpaHa mpoOa Mo CHiBBIAHOIIEHHIO
ra30BUX KOMIIOHEHTIB B BUTATHYTOMY 3 IpoOu rasi (mo tabim. 1.1.).

2.2. MeTon npsiMOTO BU3HAYEHHS MPUPOJHOTO TA30HOCHOCTI
BYT'UIbHUX TUTACTIB 1 BMILYIOUUX MOPiA

[e#t MeTon 3acHOBaHUN Ha 3aCTOCYBaHHI CIELIAJbHUX KOJOHKOBUX CHapsIiB
(kepHOra30HaOIPHUKIB), SKI TUM YM IHIIUM YHUHOM 30€epiraloTb MPUPOJHUN Tras.
3aBAsSKHA BIIHOCHIM MPOCTOTI BUIPOOYBaHHS 1 00pOOIl OTpUMAHUX pPE3yJbTaTiB, a
TaKOX TOPIBHSAHO HEBEIUKY BapTICTh MNPOBEIEHHSA pOOIT, 1€l METOoJ] IIHPOKO
3aCTOCOBYETHCSI MalkKe y BCIX BEIUMKHX KaM'SHOBYTUIBHMX OacelHax KOJHUIIHBOIO
Papsucbkoro Corosy.

Jis BimOopy KepHOra3oBHX NpoO0 Ha BYTUIbHUX, HAPTOBUX 1 Ta30BUX
POJIOBHINIAX BUKOPUCTOBYIOTH CIEIialibH1 KepHOTa30oHa0ipHukH (puc. 1.4) [9 - 11].

[Ipu OypiHHI repmeTu3youuM cHapsaoM (puc. 1.4, a) kepHopBaua 4
KepHoNpuiiMada 3 oOraHsie 00ypror4y KOPOHKY 2, HArBUHUYEHOI Ha 30BHILIHIO TPYOYy.
[Ipu migiiomi cHapsiga KepHolpuiiMaya 4 MepeMillaeThCsl Bropy Imojo Tpyou 1 i
KOPOHKHM 2, CBUHUEBUN 3alipHUM KiIamaH S5 NEpPeKUIAETbCsl 3 BEPTUKAIBHOIO
MOJIOKEHHSI B TOPU3OHTAJIbHE 1 INUIBHO 3areyaTye BHUXIJ 3 KepHoIpuiimaya,
MPUTHCKAIOTh 10 HBHOrO 1 (DIKCOBAHUM MiJ 4Yac MIANOMY CHapsii Ha MOBEPXHIO B
MPUTHCHYTOMY CTaHI1 HUISIXOM 3aKuAaHHs Kyibku 10 B 3anipHUil npucTpiid.

11



nugstdren-onrudorrx
{ muaordue ‘0 OYf R NCIGE d1€B1 XUGOHBLD
H-oHIrrdorrx-oHreHogdexodrLr s0 50 s I 001-08 0-02 . N
‘ungsrdien-onresogdexodrr |
ungdldren-onleHogdenodrriy
| odien | goo | 020 o | 08-0S | 0T-08 S
nung - - -
F HHEST ¢ UEOHBLOW-OHLOEY
-ogo1qIred-onLeHogdexodr |
=
WAGOII9I M
ex-ogordren-onienogdenodrriy ‘0 ol off dreel 3
1 yugd1dieH s0 0Z-0 I 0570 001-0% XUHLOEB-OHRIIIN ml
-onredarrko-onrenogdexodirt | =
=
uu a
=]
go19Ired-0g31dreH-oHre QLo [ olf dreed XuH &
I 01 05°0 001-05 10€B-0LOIAIIAYG | §
MHUE3INdIred-oHLeHOgdeN0dITT | m
1€91191BX-0g3THIBIN 7 oY d1€Rl XULl
oHleHOQdeMOdIT | 0T 001-0% 0570 OMMOIIAE-OHLOEY
KIIrAIIE BIIAIIE n n
. ‘0D . % YHO % IN
Yod /N COD I/ N YHD
(euHg Axdoge) nHOE
XUHWOET T TRINO HMHhINTY GILOBIII

XUHIULIAE 91€8] XUHEOHO0 LOTNE [ I'BINO UUHRINIY

“1°1 BIMIoe]J,

qHOYRINI I XMHOOHIIMIE 9LOTHIIBHOE BIOER |

12



KononkoBuii cHapsia, mpeacTaBieHuid Ha puc. 1.4, 0, 3abe3mneuye Biadip npood
broimocoaepKallix mopia MeTo0M 3aMopokyBaHHs. [Ipu OypiHHI MpOMHUBHA PiIUHA
gyepe3 kanai 10 B mepexoaHuke 9 HaIXOIUTh B MPOCTIP MK 30BHIIIHBOIO TPyOOrO 1 1
BHYTPIIIHIM KepHOIpuiiMaueM 3 1 Jaji 4yepe3 OTBOPU B KOpOHII 2 - Ha 3a0ii,
BUJIAJIAIOYM YaCTHHKH IIJIAMY 1 OXOJIOJKYIOUM KOpOoHKY. Ilicis 3akiHueHHs OypiHHS
yepe3 KOJIOHa OYpWIBHUX TPyO B MPUCTPIA 3aKUAAETHCA KyJbKa, SIKa MEPEKpUBAE
KaHaJI JJIsl MPOXoJia MPOMUBHOT piuHU. [1i] THCKOM MOTOKY MTPOMUBHOI piAMHU 0alOH
6 3 BYIVICKUCIIOTOIO TiepeMimiaeTrbesi BHU3. [lpum 1mpomy 3amipuuii Hinenp 11
3JIaMY€TbCsI, 1 piJika BYTJICKUCIIOTA, sika iepeOyBae B 0asioH1 6 i BUCOKUM TUCKOM, TIO
TpyO4acToMy 3MillOBHKY, OOBHBaIOUOMY KepHOMpHUiiMad 3, CIIPSIMOBYETHCSI HA30BHI 1
3aMOpPOKYE KEPH Pa3oM 3 BKIIOYCHHUMH B HHOTO YaCTKaMU Ta3y i JETIOUUX PiuH.

& 6 6 — 3§
_— 9 ¥ % %
. A 10 4
4 N
. 4 L—§
- |7
.--/1 .--/5 :
_',.--'10 'E' | Z
it 10
s HA+—
P :Eg/ 5 !
2 775
B2

Puc. 1.4. Cxema criemiaibHUX KOJIOHKOBUX CHApSI/IIB
JUTS1 BUTIPOOYBAHHS Ta30HOCHUX MOPIT

Bin6ip mpo0 ra3y KOJOHKOBUM CHapsoM, CXeMa SIKOro MpeJCTaBlIeHa Ha puC.
1.4, B, 3IIUCHIOETHCA BUTICHCHHSM PIIUHM 3 TEPMETUYHOI €MHOCTI 7 Ta3oM,
MOCTYTOBO BUAUISETHCA 3 KepHA B mpoleci Oypinusa. KepH npu migiiomi cHapsijga Ha
MOBEPXHIO YTPUMYEThCSI KepHOpBaueM 4 Tuily «maByk». CHITBHUMH €JIeMEHTaMU
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KEpHOTa30HA0IpPHUKIB € €IEMEHTH KOHCTPYKIIii, 10 3a0e3MeuyoTh Mpoliec OypiHHSA:
KOPOHKa 2, 30BHIIIHA KOJIOHKOBast TpyOa 1, mpomixkHa TpyOa 8, BepXHiil nepexiqHuK 9.

Benuky ponb B 3a0e3medeHH] BUCOKOI SIKOCTI KEPHOBOI'O BUIPOOYBAaHHS MPH
BUKOPUCTaHHI OyIb-IKUX THIIIB KOJOHKOBUX CHApAMIB MalOTh MPUCTPOi, MIO
3a0e3mneuyoTh BIIPUMB 1 yTpUMaHHS KepHa npu migiomi cHapsiza. Ha puc. 1.5
300pake€H1 CXE€MU KOHCTPYKIIM KepHOpBaua TPhOX THUIIIB: 3aKIMHIOE KUIbLIE AJIs
OypiHHS TBEpAOCIUIABHUMHM KOPOHKaMHM 1 aHaJOT14HI KepHOpBaul s OypiHHA
anMa3HuMU KopoHkamu (puc. 1.5, a, 6), 1Isi KOPOHOK MHEBMOYJIApHOTO OYpiHHS -
ckoou (puc. 1.5, B) 1 KepHOYIEPKYIOU1 IPUCTPOT ISl BIIOOPY MYyXKUX , CUITyYUX 200
cnabkux, po3apobieHux nopin (puc. 1.5, r - maactunyactuit, puc. 1.5, 1 - ApoTIHUI
TUIY «aByk»). [Ipunimn nii kepHopBaya 3p03yMUIAN 3 IX KOHCTPYKIIIi.

a & 8 2
|
2 /N |
f ]
Z 7
7 / _
/ “ [l
7 ’ i /R
N : ﬁ . 3
A § / |/
A g I =
’ Y, .
e U 7 B s N
. T 4 N

Puc. 1.5. Cxema KOHCTpYKIIiii KEpHOpBaua:
a - 1 OypiHHS TBEPIOCIUIABHUMU KOPOHKaMU; O - JIJIsl alIMa3HOTo OypiHHSA; B - CKOOU
JUIsl THEBMOYAApPHOTO OYpiHHS; T - TUIACTUHYACTI JIsl CUIIYYUX MOPIA; 11 - TUITY
«TAaBYK»

Pi3HOMAaHITTS mpuUCTPOiB st OypiHHS 3 BIIOOPOM KEpHA BUMAra€ yBa)KHOTO
CTaBJICHHS J10 iX BHOODY, TaK sIK OyJb-IKUH CHeliaIbHUI MPUCTPI MOKEe BUKOHATU
CBOIO POJIb TUIBKU B TUX YMOBAX, JJIs AKUX BiH MpU3HAYCHUI.

Bin6ip npo6 Byriyuist aisi BUSHAYECHHS NPUPOOHOI 2A30HOCHOCHIT TIPOBOIUTHCS
HACTYIMHUMHM CHellaIbHUMHU KEPHOTa30Ha01pHUKAMMU:

@) KepHOTa30HAOIPHUKAMU 3 MEXAHIUHUM NPUCMPOEM OISl  2epMemu3ayii
gy2iibHo20 KepHa Oe3MocepelHbo MICis #oro BinOopy 3 3a0010 CBEPAJIOBUH
(repmeTtnuHni kepHorazonadipuuku MakH/II - TKP).

[TpuHuun ix mii moysirae B TOMY, 110 BYTUIbHY Npo0y (KEpH) T€pMETU3YIOTh 3a
JOTIOMOTOI0 MEXaHIYHMUX KIIalaHiB, PO3TAlllOBAHMX B HWXKHIA 1 BEPXHIM YacTHHaX
KepHonpuiiMadya. B Takomy 1301bOBaHOMY Bl 30BHINIHBOTO CEPEJOBHINA CTaHI
BYT'UIbHUM KEpH MIIHIMAIOTh 13 CBEPAJIOBMHU 1 BIMPABISAIOTH B J1A0OPATOPIO IS

BWJIYYCHHS 1 aHAJII3y rasy.
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/Jlo nepesaz naHOTO BHIY CHapsIiB CIiJ BIJHECTH Te€, IO BOHU HAWOLIBII
yHIBEpCaJIbHI1 110 3aCTOCOBHOCTI B PI3HUX YMOBaX.

Heoonikamu iX € BIJHOCHA CKJIQAHICTh KOHCTPYKIIN 1, MOPIBHSHO, HU3BKUN
KOe(iIli€HT CTpallfoBaHHs, a TAKOXK MaJIi JllaMeTp BUOYPIOIOUOTO KEpHA.

I'epmernyni  kepHorazoHabipuuku ['KP  Moxxna 3acrocoByBaTH IS
BUMPOOYBaHHS BYTUIBHUX IUIACTIB Masloi 1 CepeHbOi MILHOCTI Tpu OypiHHI
CBEP/JIOBUH 3 BUXOJAOM 1 6€3 BUXOAY Ha MOBEPXHIO IPOMUBHOI PIAMHH.

0) KepHO2A30HAOIPHUKAMU 3 «O360HOMY» O] YI0BIIOBAHHS 2A3Y, 0 BUAUISIETHCS
3 BYTUIBHOIO KepHa MpH MiANoMi OypoBOro IHCTPYMEHTY (KE€pHOra30HaOIpHUKU
KT'H-3-58, KA-61M, KI'-55/120-K-62).

VY mux cHapsiiax HaJl KepHONpUIIMaueM MOHTYIOTh «I3BiH» - ra30301pHUK IS
yIOBIIOBaHHS ra3y. HukHs yacTuHa mpuiimMava BiAKpUTa Npu migiomi cHapsiaa. Ha
MOBEPXHI 3 ra3o30ipHUKAa BUTATYIOTH Ta3, a KEPHONpPHUIIMad repMEeTH3YIOTh 3HU3Y
KOBITaKOM.

/o nepesae cnaps0ie 1bOT0 TUIY BITHOCUTHCS BUCOKHI BIICOTOK CHpallfOBaHHS
(90 - 95%) npu BiTHOCHIM MPOCTOTI KOHCTPYKIIii 1 pOOOTH 3 HUMH.

Heoonikamu ix €: OOMEXEHICTh 3aCTOCYBAHHS B CBEPAJOBHMHAX 3 TMOBHUM
MOTJIMHAHHSAM MPOMUBAJIBHOT pPLAVHHU. HemoxnuBicTh 3aCTOCYBaHHs
kepHorazoHa0Oipuuka KI'-55/120-K-62 B cBepajioBUHaX 3 HAasBHICTIO BLIBHOIO
ra3oBUAUICHHS; MOMJIMBICTh YacCTKOBUX BTpaT Ta3y B pO3YMHEHOMY CTaHi 3
ra3o30ipHUKa 1 3 KEpHOINpHilMaya uepe3 HIKHIA TOpelb B MPOLECI MiTHOMY
KEepHOTa30HaOIpHUKA B CBEP/UIOBHHI, a TaKOXX Ha MOBEPXHI NpHU TepMeTH3alii
KepHOIpUKMaya.

KepHorazonaOipHukaMu MOKHa TaKOX BHUIPOOYBAaTH Ta30HOCHI BMINIYHOYl
MOPOAM 3 MaJOI IIBUIKICTIO Ta30BiAjiayl MpH BIAMOBIIHOMY Mig00pl KOHCTPYKIIi
OypOBOi KOPOHKH.

3acTocyBaHHA TOrO YW IHIIOTO THIYy KEPHOra30HaOIpHMKA BH3HAYAETHCS
JOCBIIOM BUKOPHUCTaHHS KEPHOTra30HaOIpHUKIB B KOHKPETHUX T'€OJOTTYHUX YMOBaXx
PO3BIAYIOYMX BYTIJIbHUX POJIOBHIL.

VY Mipy HakONMWYEeHHS [OCBIAY 3aCTOCYBaHHS KEpHOra3oHaOIpHHMKIB 1 iX
yIIOCKOHAJIEHHS B MOAANbIIOMY OBUHHI OyTH BUOpaHi 1 MPUNHSATI O BIPOBAKEHHS
B YCTaHOBJICHOMY MOPSAKY HAHOUIbII parlioHaNIbHI X KOHCTPYKIII.

['epMeTnyH1 KEpHOTa30HAOIPHUKH
I'KM (I'KM-84, I'KM-92, 'KM-110)

Koncmpyxkyia. I'epmetnuni kepuorazonadipuuku ['KP (puc. 1.6) cknagarorbes 3
KOpITyCy, KepHOTIpHiiMaya i IPUCTPOIO JIJIs BiABEACHHS MPOMUBHOI PiTUHU TIPH BXO/Ti
B KepHOIIpHiiMad KepHa.

Kopnyc Bxitoyae OypoBy KOpoHKy 43, Tpyou (HmwxkHio 39, cepeanto 38,
HamiBcepeaHio 17 1 BepxHio 12), mepeximHuk 26, mydty 9, 3axucHy Tpyoy 4 1
nepexigHuk 1, 3'eqHaHui MMUIBKOIO 2 3 OMOpPoro 3.

KepHonpuiimau ckianaeTbcs 3 HUKHBOTO KiamaHa, KepH chOpMye KOPOHKH
(HaKoHEeUHMKa NpuiiManbH1 TpyOn) 42, npuitMaya 37 3 KOPIyCOM BEpXHBOTO KJlaraHa
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35 1 ronoBkoto kinamana 30, rOJIOBHOIO MPYKUHHU 25, HAMOJErJIMBOro Aucka 24 i
CEeKTOpHOTrO (hikcaTopa 23.

Jis BiABOY PiIMHU 3 KepHOIpHiiMaya cITy>KaTh peOpUCcTHil mToK 18, mpykuHa
mToka 13 go mranru 8.

TexHiuHa XapaKTepUCTUKa KEPHOTA30HA0IPHUKIB

I'KM-84 T'KM-92 T'KM-110

JloBkMHA KepHOTra30HaO1pHUKA, MM 1800 1900 1900
30BHILIHINA laMeTp, M M 83 89 108
39BHiH.IHiI>i JlaMeTp MO BUCTYNAIOYUM MOOIIUTOBUM 85 9 110
pI3LsSIM, MM

JloBKMHA KEpHONIpUMaya, Mm 550 550 635
JiameTp oTpUMYyBaHOTO KEPHA, MM 31 35 45
Bara kepHorasonaOipHuka, ke 55 65 85

Ipunyun 0ii. KepHorazoHaOipHUK OMYyCKalOTh B CBEPJIOBUHY Ha 3BUYAWHUX
OypuibHUX TpyOax. [Ipu ycTaHOBII KepHOTa30HAOIPHUKA B CBEPJIOBHHI CTBOPIOIOTH
TUCK Ha KepHora3zoHaOipHuk 10 1800-2000 kr 3a pomomoror Baru OypOBOIO
THCTPYMEHTY. SIKIIIO K Baru IHCTPYMEHTY HEJOCTaTHbO, BUKOPUCTOBYIOTh MEXAHI3M
nonauil Bepctata. [Ipm 1bOMY JaTyHHI YCTaHOBYlI WINWIBKKA 7 3pi3aloThes 1
B1I0OYBA€ETHCS B3a€EMOJ ISl YACTUH KEPHOTAa30HAOIpHUKA: IITAHTa § PyXa€eThCsl BHU3 10
THX Mip, TTOKA TTOBOJOK 6 HE BNpEThCs B 3aruieurku MydTu 9; cronaydna tpyoka 19 i
cnojiydHa my(dTa 22, cTUCKal04H, TOJIOBHY NMPYXUHY 25, OJIal0Th KEpHONpUKMay Ha
3201l CBEpPAJIOBUHH.

['onoBHa mpyXWHA TNPU CTUCKAHHI TUCHE HA KepHONpUHMay 13 3yCHUIUIAM
200-250 kr. Ilpu ubOMy HaKiHEYHUK MNpUAMaIbHOI TpyOH 42 BHPOBAIKYETHCA B
Byruuis 0e3 oOepTaHHs, BUIEpPEKAIOUM Ha KiTbKa MUIIMETPIB 00epTOBY OYypOBY
kopoHky 43. Ilpu HasgBHOCTI TBEepAUX BKIOYEHHI B BYIUUII HAaKOHEYHUK
KEepHOMpHUiiMaya 3a PaxXyHOK BEJIMKOTO CTUCHEHHS TOJIOBHOI MPY>KUHU TOIUTHCS B
MOPOKHUHY OYpPOBOi KOPOHKH 1 3HAXOJUTHCA B TAKOMY IOJIOXKEHHI /10 TUX Iip, TOKU
pi311i OypoBOi KOPOHKHU HE 3pYHHYIOTh TBEPJI€ BKIIOUECHHS.

[Ipu pyci mranru 8 BHU3 pebpuctuil mTok 18, cTHUCKaroun TpyxuHy 34,
BIJIKpMBa€ BepxHiN kianaH. [Ipu cUIbHOMY CTUCHEHHI MPYKUHU B MOMEHT 3YyCTpidi
TBEPAUX TMPOIIAPKIB HAKIHEYHUKOM KepHOIpUiiMaya peOpUCTHIl IITOK CTUCKAE
npyxuHy 13.
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o

KepHonpuumay

o

b

a - KepHO2a30HAOIPHUK,
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OGepranpHuil  pyx Big  OypwibHUX TpyO  MepedaeTbcss  KOPILYCy
KepHOra3oHaOIpHUKa, B TOM dYac SK KEpHOIpHUHMay, CHHpalouuch Ha 3a0iil, He
obepraeTbesi. Po3'eqnanHs o0epTOBUX JAeTayliel BiJ HEOOEPTOBHX MPOBOAUTHCSA 3a
JIOIIOMOT OO MIAIINIHUKA 28.

ByruibHuii kepH, y Mipy HOro yTBOpEHHs, BXOJIWUTb B KepHONpHUUMady,
BUTUCHSIOYM MPOMUBHY PIIMHY B CBEPAJIOBUHY Y€pe3 OTBOPH B IH1 KOPITYCY KJIaraHa
35, ueHTpanabHUll KaHai B rojioBul kinanaHa 30, ma3u peGpuctoro mroka 18, oTBip B
mTaH3i 8 1 yepes 01uHUM OTBIp B My(Ti 9.

[Ticns nepeOypku 0,25 - 0,55 M BYruIbHOrO IUIaCTa, KEPHOra30HAOIPHUK
MigHIMAaeThCsl HaJ 3a00eM cBepmiioBunu Ha 0,8 - 1,0 M. [Ipu 1ipomy BigOyBaeThes
BII[pMB KepHa Bin MacuBy. B neit wac npyxunu 5, 13, 25 1 34 po3npsmisitoThCs;
pebpuctuii mTok 18 BiIXOIWUTH Bropy i npykmHa 34 NPUTUCKAE IITOK BEPXHBOTO
knanana 33 o npokiaaanHs 31, 3akpuBaroud BepxHill kianaH; mydta 9, Tpyou 12,
17, 38 1 39, 3anob0ikuuii koxyx 21 1 OypoBa KopoHKa 43 3 HIKHIM KJIAIlaHOM
BIJKUMAIOTHCS IPYKUHOIO 5 BHU3.

Konu 6ypoBa koponka 43 3aiiMe KpaliHe HUKHE TTOJIOKESHHS, HUXKHIN KJlanaH 31
CBUHIIEBUM JUMCKOM BUIE 13 3aUCIJICHHS 3 HAKOHEUHUKOM MpUAMaIbHO1 TpyOu 42 1
BIIaJI¢ Ha YalIKy HIKHBOTO KJamnaHa Iij Ji€r0 NpY>KUHU; HIKHIA KJIanaH, najatyH,
BIJIKME 3aCyBKY, sIKa IMIJ] JI€0 IPYKUHU MOBEPHETHCS B [TOYATKOBE MOJIOKEHHS. BoHa
JaCTh MOXJIMBICTh HIDKHBOMY KJIallaHy BIIKPUTHCS HABITh IIPU 3HAYHOMY HaTHCKaHH1
Ha HBOT'O 3HU3Y; CEKTOPHUH (hiKCATOp MITHIMETHCS BUILE 3aXUCHOTO KOXKYyXa.

[loTiMm KepHOra3oHaOIpHUK 3HOBY ONYCKaeThbcsi Ha 3abiii 1 Ha HBOTO
cTBOproeThesi TUCK B 1500 - 2000 kr Baroro OypoBOro IHCTPYMEHTY a0o, SIKIIO
OCTaHHBOI'O HEJIOCTATHHO, MEXaH13MOM MoJ1a4l BepcTaTa. [Ipu ubomy npyxunu 5, 13,
25 134 cTuckaroThes, nepexiHuK 1, mranra §, cnonyyna tpy6a 19, cnonyuna mygra
22 3 (pixkcaTopom 23, peOpucTtuit Tok 18 1 mpuitoMHa YaCTUHA OITYCKAIOTHCS JI0 YIIOPY
HAaKOHEYHHMKA IPUMMaJIbHOT YaCTUHU B CBUHLEBUI AUCK. 3yCUILISAM, TIEPEIaHUM Yepe3
cekTopHui (ikcatop 23 Ha 3amoOLKHUN KOXyX 21, 3pizaloThCs MMWIBKH 29 1
CTHUKA€THCS BHU3 3amo0DKHUN KoxyX. Konum rosoBHa mnpyXuHa CTUCHETHCA,
CEKTOpHUM (hikcaTop yBiile B cepeliHe THI3A0 Tpyou 17 1 Oyae dikcyBaTH HE3MIHHE
MOJIOKEHHS] HAKOHEYHHUKa MpuiiMaya B CBUHIIEBOMY JIMCKY, CTBOPIOIOYM F€PMETHYHE
NEPEKPUTTS NPUNMATIbHOT YACTUHU 3HU3Y.

[Ipu migiiomMi KepHOra3oHaOIpHMKa MPOMHUBHA piAMHA 3 OYpPOBUX IITaHT
BUILJIMBAE B CBEP/IJIOBUHY uepes 30iratoyi O14H1 OTBOPH B CTIHKAX IITAHTH 8 1 MypTH 9.

36ipka i po3bupanna. KepHorazoHaOipHUK 30MpA€ThCA B HACTYITHOMY MOPSIKY.
Cnouatky 30UpaeThCcsi KEpHONMpHUiiMad. Y HUXKHIO YaCTUHY ToJoBKM KiamaHa 30
BCTaBISIETHCA TpokIagka 31, sika 3aTUCKAETHbCS BTYNKOIO 32. YV BEpXHIO YACTHHY
KJjanaHa 35 BCTaBISAIOThCA NpyxuHa 34 1 kianad 33, micis 4oro royioBka kianaxa 30
CIIOJIYYa€ThCA 3 KiamaHoM 35 (MK HHMHU CTaBUThCS iOpoBa mpokiaaka). Y
npuiiManbHio TpyOy 37 3HU3Y BCTaBISETHCA KaceTa 36 1 HArBUHYYEThCSI HAKOHEYHUK
npuitmaua 42 3 npoknajakoro 46. Ha BepxHiil KiHellb TpyOu HarBUHUYY€EThCS 310paHuii
BEPXHIH KiamnaH.

3'ennyBaibHa MyQTa 22, onopHUil Auck 24, TOJOBHA MpYyXUHA 25, MiAKIaaKa
MIIIIUIHAKA 27 1 3aB3ITUM MIIMUMHUK 28 HAIATal0Th HA MOPOKHUCTUH mTOK 20,
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SAKUN YITBUHUYETHCS B FOJIOBKY KiamnaHa. Mydta 22 3'ennyetbes 3 TpyOkoro 19. Ipu
CKJIaJlaHH1 KOPIYCY B TMEpPeXiTHUK 26 BBOAUTHCA 3amOODKHUN KOXKyX 21, sSKuii
KpINUTHCA BOMA mmnmibkamu 29. [ToTiM HIDKHIN K1HEIb epeXiqHuKa 26 3'€IHY€EThCS
3 Tpy6oto 38, B siky yrBUHUyeThcs TpyOa 39 (mpopizu I cyxapiB 3aKpUBAIOTHCS
nriukamu 41, 3akpimieHuMH JBOMa napamu rBUHTIB 40).

3i0panuil KepHONpHiiMau BBOAMTHCS Uepe3 3amoODKHUN KOXKYX B KOPITYC
npwiany. Konau 3aB3sTuil quck yBiiiie B KOXYyX, Ha CIONY4YHY MY(Ty CTaBUTHCA
CEKTOpHUM (hiKcaTOp, SAKUN CTUCKAETHCSA JBOMA NaNbISIMU, 1 BECh KEpHONpUUMay
MPOLITOBXYETHCS Jall B KOPITYC.

Ha peGpucromy mroky 18 maiba 15 3akpimitoeTsess TBUHTOM 14. Y HIDKHIN
KIHellb INTAaHTM & BBOASATHCA NpyxkuHa 13 1 By30d peOpUCTOro INTOKA, SKUAN
3aKpIMIIOETHCS B ITaH31 raifkoro 16. PeOpuctuii mITOK BBOAUTHCS B OCHOBHI OTBIp
MOJIOTO HITOKA 1 IITaHTa 8 YTBUHUYETHCS B CIIONIYYHY TPYOKY.

Mydrta 8, B skiii canbauk 10 3akpimiennii raiikoro 11, 3'ennyetses 3 Tpyooro 12.
[ToTim HaniBaeThCst MyTa Ha WITAHTY 13'€AHYIOThCSA TpyOu 12 1 17. B oTBip mranru 8
BCTaBJISIETHCSA MOBOJIOK 6; B CYMIIIEH1 OTBOPH JJI1 HACTAHOBHMX IITMUIBOK B IITAH3I 1
My(QTi 3a0MBaIOTHCS YCTAHOBY1 IITTUIBKHY 7.

Ha onopy 3 HarBUHYYy€eThCS 3aXUCHUM KOKYX 4, a HAa IEpeX1AHUK | HalIBa€ThCs
npyxkuHa 5. IlotiM 1i aeTani NpUEAHYIOTHCS IO IITAHTH, CTHCKAIOUM PO3TUCKHHUX
IIPYXKUHY 3.

VY HUXKHIN KIIalaH 3alPecOBYETHCS CBUHIIEBUN TUCK 1 KJIallaH BCTAHOBIIIOETHCS
Ha YallKy KjarnaHa, Ha sKid TakoX 3aKpiIUIIOEThCS 3acyBKa 3 MpykKUHOIO. Yaika
KJIallaHa BBOJUTHLCS B OYpOBY KOPOHKY 1 3aKPITUIIOETHCS B HIM JJBOMA TBUHTAMH.

[IpuTHCcKatounM HUKHIN KiamaH 0 CTIHKM KOPOHKH, OCTaHHIO 3TBUHYYBAIOThH 3
HIKHBOIO TpyOoIo 39.

[Ticns migiiomy KepHOra3oHaOIpHMKa 31 CBEpPIJIOBUHU 3 HUXKHBOI TpyOu
3HIMAIOTh YK 41 1 B mpopi3u TpyOu BCTaBISIOTH Mapy cyxapiB 44, 110 BXOJATH B
KUIbLIEBUI MMa3 Ha mnpuiManbHId TpyOl, 1 3aTHCKaloTh iX xomyTtoMm 45. lle nmae
MOXJIMBICTh BIAOKPEMHMTH JleTall KOpIyca, HE TOPYIIYIOYW TepMETUYHICTD
KepHOIpUKMaya.

Po30upanHss mpoBOAUTHCA TakUM 4YMHOM. Bin'enmnyerbcs mepexigHuk 1 13
3aXHCHOI TpyOoO10 4 1 MPYKUHOK 5, BUOMBAETHCS MOBOJOK 6 1 BIATBUHYYIOTHCS
mydpTa 9 3 Tpyboto 12, miranra 8 3 pebpuctuM mTOKOM, Tpyda 17, sika 3BUIbHAE
rOJIOBHY NPYXKHUHY 1 (ikcarop, nepexiaHuk 27 3 Tpyooro 38, cronyyna Tpyoka 19 i
BUTBUHYYETHCS MOPOKHUCTUN ITOK 3 TOJOBKU KJIalaHa.

VY royioBKy KjamnaHa BCTaBJISIETbCS MPOKIaaKa 48 1 3aTuckaeTbes mpookoro 47. Y
TaKOMY BUTJISAI1 KEPHOIIPUIIMay HAMPABIIAETHCS B J1a0OPATOPIIO.

[Ipy HasBHOCTI 3MIHHOTO KEpHOIpUiiMaya KepHprazoHaOIpHUK 30UparoTh 1
rOTYIOTh 0 HACTYITHOTO CITYCKY.

[Ticns nmeraszaiii 3 KepHONpUiIMada 3HIMAETHCSI XOMYT, BUTSTYIOTbCS CyXapi 13
KepHoONpuiiMaua TpyOu 3HIMAaeTbcsi OypoBa KOpPOHKAa 3 HUXKHBOIO TpyOOIO.
BinBepHyBIIM HaKIHEUHHMK MpHiiMada 1 BEpXHIM KiamaH BiJ HUXKHBOI TpyOW 3 Hei
BUTATYETHCS KACETa 3 BYTUIbHUM KEPHOM.
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llepesipxa kepnocazonabipnuxa 1 6i00ip npoo6. llepen ckiIagaHHAM
KEepHOTa30Ha0IpHUKA HEOOXIIHO pEeTeIbHO MNEepPEeBIPUTHU CIPABHICTh BCIX JAeTaliel
npuiaay, npu IbOMY OCOOJMBY YBary cliJl 3B€pTaTd Ha CIPaBHICTb HAKOHEYHHUKA
npuiiMaua, HKHBOTO KJlanaHa 1 0ypoBOi KOPOHKH.

Sxuo kepHOra3oHaOIpHUK Ie He OyB y KOpPHUCTYBaHHI, a00 B HbOMY Oyja
3aMiHeHa OyJib-sKa OCHOBHA JIeTajb, HEOOXI1JIHO MEePEBIPUTH MOTr0 poOOTY B 310paHOMY
BUMIISIAL. [I1s1 1bOTO KepHOTa30HAOIPHUK CTUCKAETHCA TIAPAaBIIUHUMH JIOMKpaTaMH
OypoBOroO BepcTaTa 1 MO APUIOMETPY BU3HAYAETHCSA 3yCWIUISL, HEOOXiTHE IS 3pi3y
HACTAaHOBHUX IIMWJIbOK; OTIM KEPHOTa30HA0IpPHUK MIABOJUTHCS 32 BEPXHIO YACTHHY
JUIsL TIepeBIpKH POOOTH MPYKUHU PO3TUCHEHHS 1 HWKHBOTO KianaHa. Ilicns mporo
KEpHOTa30HA0IPHUK 3HOBY CTUCKAETbCS 1 BHU3HAYAETHCS 3YCWILISA, MNPU SIKOMY
BIIOYBA€ThCS CNPAllbOBYBAaHHA CEKTOpPHOro (ikcatopa (3ycWulsi HE TIOBHHHO
nepesutryBatu 2000 xr).

[Ipu koxHIiM 30ipIl MepeBIpSIETbCS AKICTh CAIbHUKOBOI HAaOWMBKHU. Y pasi il
ocnabiieHHs, HaOWBKa YHIUIBHIOETHCA 32 JIOMOMOTOK  TPUTHUCKHOI  TalKH.
[lepeBipsieThCS TEPMETHUHICTh BEPXHBOTO KJIAallaHa; YCYBAIOTHCS 3aIUPKHU, BUSBIICHI
Ha JeTaJfX, 1110 TPYThCS.

I'epmetuyni kepHorazoHabipuuku Tuny ['KP MoxyTe 3acrocoByBaTHCs B
cBepasioBuHax rauouHoro Big 100 1o 2000 m 1 611biie. Kepuorazonabipauku ['KP-84
PEKOMEH/YEThCSI 3aCTOCOBYBAaTH B CBEpJJIOBHMHAX JAiaMeTpoM 92 MM, B SKUX
3yCTpIUaloThCsl 3BY)KEHHs; KepHorazoHaOipuuku ['KP-92 - B HOpmanbHHX
CBEpAJIOBMHAX JiameTpoM 92 mm 1 Ounbiue; kepHorazoHaGipuuku ['KP-110 - B
cBepuIoBrHaX aiamerpom 110 MM 1 Oiblie.

[Tpu rmubuHi cBepanoBuHu 10 300 M CTaBUTHCA, OJTHA YCTaHOBYA IIMIIbKA, IPU
ribuHi 70 600 M - 1B1, a pu rKMbuH1 6ubIe 600 M - Tpu 260 YOTUPH.

Crnyck npuiany npoBOAUThCS 00epexkHO 0e3 pI3KUX PUBKIB 1 yAapiB. Akio min
9ac CIYCKY B CBEPJIOBUHY KEPHOTA30HAOIPHUK P13KO 3yMMUHUTHCS, HOTO CII1] BUTSATTH
31 CBep/UIOBUHM 1 MEPEBIPUTH LLTICHICTh HACTAHOBHUX IIMHUIIBOK.

Cnyck KepHOra3oHaOlpHMKA MPUIMHSIETBCS 1 TOYMHAETHCS MPOMHUBKA
MPUBUOIMHOT YaCTUHU CBEPJIOBUHU, KOJU 110 320010 3anummaeThes 0,8-1,0 m. Skimio B
32001 CBEpJIOBMHU MIJaM, SKAA HE pPO3MMBAETHCS, TO MOXHA JOBECTU
KEpHOTa3oHaOIpHUK A0 3a0or0 1mpu o0epTaHHi Horo 1 mNOpu THCKY Ha
kepHorazona0ipuuk HE 6inbmie 300-400 kr. Takuii THCK HEOOXITHO JJIsl TOTO, 1II00 HE
3pi3aTH yCTaHOBYI IMUIbKU. [licig Toro sik kepHorazoHaOOpHIK Oyje MOCTaBIEHUN
Ha 3a0ii cBep/IOBUHHU, CTBOPIOIOTH THUCK 1800-2000 kr 3a JOMOMOrOI0 Baru
OypwibHHX TpyO 1 MexaHI3My Mojadi Bepcrata. llpu TakoMy THCKY JOCSTaeThCs
3pI3aHHSAM HAaCTAaHOBHUX IIMUIBOK. MOMEHT iX 3pi3y BII3HAYAETHCS IO MPOCIAAHHIO
OypwiIibHHX TpyO, a TaKOX 3a IMOKa3HUKAMMU CTPUIKM 1HIUKAaTopa Baru OypOBOIO
BepcTaTa.

[ToTiMm THCK Ha 3a0iil 3HWKYeThC 10 HopMmaibHOro (700 - 900 xr), mpote
BIJ[pMBaTH KEpPHOTa30HAaOIpHUK Bia 320010 3a00poHse€ThCs. BypiHHS MPOBOAUTHCA 3
PEKMMOM, BCTAHOBJIEHUM JUIsi MepeOypKd BYTUIbHUX IUIACTIB, MOJABIMHUMHU
KOJIOHKOBUMHU TpyOamu.
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Jlns BimOopy npobu gocutk nepedyputu 0,25 - 0,55 M Byruuis. SKmo x miact
Mae MoTyxkHicTb g0 0,5M, To OaxaHo HOro TMOBHICTIO TNEepeOypUTH
KEpHOTra30Ha0IpHUKOM, 11100 HE pOOUTH APYTOro peicy MnoaBiiHO0 TPyOoIo.

He npununsitoud npoMuBaHHs, KEPHOTa30HAOIPHUK MIJBOAUTHCS Bl 320010 Ha
0,8-1,0 M 1 3HOBY cTaBUTbcA Ha 3a0ii mpu THcky 1800-2000 kr. 3aBAsSKH IIBOMY
J0CSTAa€ThCS FTEPMETHUHE 3aMUKaHHS BYTUIbHOI MPOOU B KEPHOIIPUHMAYL.

[Ilo6 3abe3neuynTH MOBHY BIEBHEHICTH B TOMY, IO Npoda 3akpuTa B
KepHOMpuiiMaui, ornepanii maioMy KepHorazoHabipHHKa, HOTo CIyCKy Ha 3a0iil 1
CTBOPEHHS Ha HOT'O TUCKY MOBTOPIOIOTHCS. [10TIM BUMUKAETHCSI HACOC 1 TPOBOJUTHCS
MiAoM KepHOTa30HAOIpHUKA 31 CBEPAJIOBMHU 31 IIBUIKICTIO PIBHOI IMIBHJKOCTI
nigiioMy 3BU4aitHOr0 OypOBOTO IHCTPYMEHTY.

[licns BuiydYeHHs KepHOra3oHaOIpHMKA Ha TOBEPXHIO KepHoNpuiiMauya 3
TEPMETUYHO 3aKPHUTOI0 BYTUIBHOIO MPOOOI0 BI'€AHYETHCS B KepHOTra30HAOIpHUKA,
YIIAKOBYETHCS B CHEI[IaIbHUI SIIIMK 1 BIANPABISIETHCS B Ta30BYy JjJabopaTtopio. Y
3MMOBHX YyMOBaX, ILI00 YHUKHYTH pO3PUBY KEpHONpUKMaya IMpH 3aMep3aHHI
MPOMUBHOI PIAMHU HEOOXITHO CTEXHUTH 3a THUM, 1100 BiH HE 3HAXOJMBCS JOBTO Ha
MOPO31 1 100 TIPH TPAaHCTIOPTYBAaHHI TPOOU B SIIMK OYJIM MOKJIAeH1 TUpca a0o HIIHI
Marepial, 1o yrertoe. [lomanpii onepariii Mo BUITYYEHHIO ra3y 3 BYTUIbHOI TpoOH
MIPOBOJISITHCA B ra30Bii 1TabopaTopii 3a 3aralbHONPUNHATOI0 METOIUKOIO.

Kepnorazonabipuuk KI'H-3-58

Koncmpyryia. Kepnorazonabipuuk KI'H-3-58 (puc. 1.7) cknamaetscs 3
KOpHycy, KepHompuiiMaua 1 ra3o30ipHuka. Jlo Koprmycy BIIHOCATHCS; TOJOBKa 1,
nepexigHuk 17, koxyx 26, Hinens 31, natpybok 37 1 6ypoBa kopoHka 38, apMoBaHa
o0 AMTOBUMH p3IsIMH 39.

Kepnonpuiimau Bkimoyae B ceOe BiacHe KepHompuiiMay 36, TOJOBKY
KepHonpuiiMauda 34, npokiaaky 35, Npy>KUHU KEpHOpBaya 1 KOHTpraiky.

["a3036ipHUK € TpyOOIO, HA AKY 3HU3Y HATBUHYEHUH NEepeXiTHUK Konokony 30 3
MPUBApPEHUM [0 HBbOI'O BOASHUM 3aTBOpoM 32. BepxHs uvactuna nepexigHuka 30
3'enHa”a 3 TpyOow 27 3 mpuUBapeHUM IUCKOM 28, sKi MalOTh OTBOPH; Ha BEPXHIO
YaCTHHY KOPITYCY KOJIOKOJY HarBMHYEHA rOJIOBKAa KOJOKONY 25, B SIKy YrBUHUEHUM
3aB3ATUHI IITOK 3, IO HECE JIBA ONMOPHUX MIAIIMUITHUKA 18, 3aKpiJIEHUX B MEPEXiTHUKY
17 waitbamu 15, 19 1 21 1 canpHukamu 16 1 20, niniOpaHUMU NPUTUCKHUMU TailkaMu
14 122. BepxHs yacTuHa ITOKA 23 3'€AHaHa 3 HUJKHBOIO YACTHHOIO 3aTBopa 13, B AKii
3HAXOJIUTHCS MpYxKUHA 12. y BepXHii YacTUHI 3aTBOpa 5 3p00JI€HO MIKPOBEHTHIIbHUM
NPUCTPIA IJI1 BWIYYEHHs ra3y 3 KoJjiokony (aetami 6, 7 1 8). Y BepxHill yacTuHI
KOPIYCY 3a JAOMOMOTrOI0 calibHUKA 9 1 MpUTUCKHOT Traiiku 10 ykpimuienuit mrok 2 3
JBOMa MPYKUHHUMU 3aCyBKamu 4.
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Ipunyun 0ii. KepHorazoHaOipHUK ONyCKAETHCSI B CBEPAJIOBUHY Ha 3BUYANHUX
OypuIbHUX TpyOax MpHU TMOJIOKEHH1 JAeTajel, 3a3Ha4eHUX Ha puc. 5, a. [lobnuzy
320010 MOYMHAETHCS MPOMHUBAHHS CBEpAJOBUHU. [IpoMHBHa piiHA MPOXOAUTH IO
O0CbOBOMY OTBOPY IITOKA 2 1 IO OCKOBOT0 OTBOPY OMOPHOTO MITOKA 23 HaNpaBs€ThCA
y BHYTPIUIHIO TMOPOKHUHY KOJIOKONYy, M€, PO3AUISIOYUCH, YacTKOBO IPOMHBAE
KOJIOKOJI 1 M€ 3 HbOT'0 TI0 OTBOpaX B MEPEXITHUK Koiokoja 30 B MDKTpYOHUM NPOCTIp.
[ToTiM mpoMuBHa piiMHA 1O TPYyO1 27 HANPaBIAETHCA B IOPOKHUHY KepHOIpUiiMaya,
MPOMUBAIOYM ii Bl HUIaMy 1 TJIMHU, SIKI MOTJIM OyTH 3aXOIUICH1 MiJ 4Yac CIYCKY
KepHOMpHUiiMaya B CBEp/IJIOBUHY.

[licns 3akiHYeHHS TPOMUBAHHS BHYTPIIIHIX MOPOXHUH  KOJOKONY 1
KepHoMpuiiMadya B OypuJibHI TpyOM KHAAIOTh TYMOBY NpOOKY 31 CTpuxkHEM (s
CTBOPEHHSI CHPSIMOBAHOIO pyXy) 1 3HOBY BKJIIOYAlOTh NMPOMUBHUN Hacoc. [IpoOka,
JIMIIOBIIN A0 MITOKA 2, MIIFHO MEPEKPUBAE BEPXHIM OTBIp MOPOKHUHU Ta30301pHUKA
(puc. 1.7, 6). Ilig THCKOM MPOMHUBHOI PIIMHU IITOK OMYCKAE€THCS BHU3, CTUCKAIOUU
npyxuny 12. B nel yac mpyXUHHI 3aCYBKHM 3a4ilUISIOTHCS 32 BHCTYI Ha BEpXHIH
YacTHHI 3aTBOpa 1 MEPelIKO/KAIOTh MIAHOMY IITOKa Bropy. PinmuHa mnouunHae
HAJXOAUTH B MOPOXKHUHY, YTBOPEHY BHYTPIIIHHOIO MOBEPXHEIO TOJOBKU TPYOH 1
MEePEeXiTHUKOM 1 MOTIM MO OTBOpax B MepexiAHUKY 17 BUXOIUTH B MDKTPYOHMIA
MPOCTIP 1 Aajli B CBEP/UIOBUHY IO JIBOM €JUIIIICOBUJAHUM OTBOpaM, pO3TallIOBAaHUM B
TOPIIEBIM YaCTHHI KOPOHKH MiJ KyToM 45 © 110 oci TpyOu, 1 3a IBOMa OTBOpaMH 300Ky
KOPOHKH, IPOCBEPAJICHUM B KOPOHOUHOMY KUIbI[ M1 KyToM 90 © 10 oci TpyOu.

TexHiuHa xapakTepucTuka kepHorazonadipuuka KI'H-3-58

JIOBKUHA KEPHOTAZOHAOIPHIKA, MM ... vvver eee vee vseen aen vee vee ae ean e 2200
SOBHIITHIH JTIAMETD, MM.ev een ve veeur an aen vee vee aesaen een vee vee en en aes 89

30BHIIIHIN JTlaMeTp MO BUCTYNAIOYUM TBEPIOCIUIABHUM PI31sIM,

JIOBKUHA KEPHOTIPUIAMAUA, MM . vvv ee ver e aee et ae vee e aee aesaen aee ae 450
[MiaMeTp BUOYPIOFOUOTO KEPHA, MM .ovvvvaer ven aee vee vrane aen aee o 60

KOPHCHA EMHICTD KOTOKOIY, CM .. ev. e oo ee e e e e e e e . 4000
Bara KepHOTa30HAOIPHUKA, K2... ... vevvreen eee eee vee vve e een aen vee aes e 40

BypiHHs 1Mo BYruuo mpoBOAWMTHCA Ipu TUCKY Ha 3abiid 500-800 kr. Ilicns
nepedypku 0,45 M mouynHaeThcs MiAioM cHapsga. B mel wac B CBEpIJIOBUHY
3aKavyyeThCs MPOMHUBHA PiIUHA.

[Ipu migiiomi IHCTPYMEHTY T'a3, 0 BUAUISIETHCS 3 BYTUJIBHOTO KEpHA, HAAXOAUTh
no TpyOui 27 B MOPOXKHUHY Ta30301pHUKA, a PIAMHA BUTHUCHSAETHCS 4Yepe3 BOJSHUN
3aTBOP B MDKTPYOHUM IMPOCTIp KEPHOTa30HA0IPHUKA.

[Ticns mipiioMmy OypoBOro IHCTPYMEHTY KEpHOra3oHaOIpHHUK BCTaHOBIIIOETHCS
Ha TUPJI1 CBEPJUIOBUHH, 3 Ta30301pHUKA BUTATYETHCS ra3 (AOKJIaIHIIIE PO BiOip razy
3 KOJIOKOJTY CKa3zaHo Huxk4ye). [IoTiM kepHOra3oHaOIpHUK MiIHIMAETHCS HaJ THUPIOM
CBEP/IOBUHH, 3HIMA€EThCA NaTpyOOoK 37 3 KOPOHKOIO 39, MocnabIIt0eThCsl KOHTpramka 1
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BIIFBUHYYETHCS KEPHOMNpPUKMAyY 3 TMEpPeXiTHUKOM 25, Ha HWXKHIM KIHEIb SKOTro
HarBUHYY€TbCA 3ariymka 41, a Ha rojoBKy 34 KepHONpHiiMaua HAarBUHYYETHCA
nerazauiinuit mryuep 40. YV takomy Buriman (puc. 1.7, B ) KepHompuiimau
HampaBisleETbcsl B J1abopatopito, 1€ TOpOBOAUTBHCS — JAeraszamiss mnpobu  3a
3arajbHONPUUHATOI0 METOIUKOIO.

36ipxa i pozoupannsn. Ha onopHuit mrok 23 3 Npokiaakow 24 HaasraroTh J1Ba
ONMOPHUX MIJUIMIHUKA 18, MITOK BBOAUTHCSA B MEpPEeXiHUK 17, CTaBUTHCA OMOpPHA
maiba 19 1 npoBoauThCS HaOWBKa canbHUKIB 16 1 20, cTaBisTbes manbu 15 1 21 1
CANbHUKU MIATATYIOTbCS TPUTHUCKHUMHU Taiikamu 14 1 22. 3Bepxy B IITOK 23
YIBUHUYEThCSI HWKHS YacTMHA 3aTBopa 13. y BEpxXHIO 4YacTUHY 3arBopa 3
BCTaBIISETHCA IITOK 2 1 MPOBOAMUTHCS HAOWMBKA CalbHMKA 9, SKUM MIATATYETHCA
NPUTHCKHOIO raiikoto 10. ¥V OGiyHui OTBIp y BEpXHIM YacTHHI 3aTBOpa BBOJIUTHCS
mTpeBeNb 8, HAOMBAETHCS CAJbHUK 7, SAKUU MIIHPKUMAETHhCS Talkoio 6, Micis 4oro
BEpPXHsSl YaCTWHA 3aTBopa 3 MPOKIaAKow |1 HarBUHYYEThCS HA HUXKHIO, B SKY
MONepPeTHbO BCTABISETHCS MpYyKUHA 12.

TpyOxa 27 yrBUHUYETHCSI B BEPXHIO YaCTUHY IepexiHuKa kojokony 30, axuit
MOTIM 3'€IHYETHCA 3 KOPIYCOM KOJOKONY 29. 3BepXy Ha KOPILYC HAarBUHUYETHCS
roJliBKa KOJIOKOMY 25, sKa MOTIM 3'€IHY€ETHCS 3 OMIOPHUM ILITOKOM 23.

Ha xepHomnpuiimay 36 HarBUHYYy€eThCs roJliBKa kepHotpuiimaya 34. [lepexigHuk
17 3'enHy€eTHCS 3 KOKYXOM TpyOHU 26, 10 SIKOTO MPUEIHYETHCS Hinenb 31; HA BEpPXHIO
YaCTHHY NepexiHuKa 17 HarBUHUY€ThCS rojiiBka 1.

Ha ronoBky kepHomnpuiiMauya HarBUHYY€ETbCS KOHTpraiika 33 1 kepHomnpuiimMady,
YIBUHUYEThCS B mepexiiHuk 30 konokony. B ocraHHIO 4depry HpUTBUHUYETHCA
natpy6ok 37 3 OypoBoi KOpOHKOIO 38.

[licns  mipiiomy OypoBuX TpyO 1 BMIydYeHHS 3 Tra3030ipHUKa Tra3y
KEpHOTa30HA0IPHUK BUTATYETHCS 3 CBEPIOBUHM, IIBUJIKO BIATBUHUYETHCS MaTPyOOK
3T 3 OypoBo KOpOHKOIO 38, MOCIa0aI0eThCsl KOHTpravika 33 1 BIITBHHYYETHCS
KepHONpUiiMay, SKUW I[BUAKO TIE€PMETU3IYEThCS JerazaliiHUM IITYHEpOM 1
3arnymkoro. [ToBHe po30upaHHsS KepHOTa3oHaOIpHUKAa MPOBOAUTHCA mmicis 5 - 10
cnyckiB. Po3OupanHsi kepHOra3zoHaOIpHUKA 31MCHIOETHCS B MOPAJKY, 3BOPOTHOMY
301pIIi.

llepesipxa xepnoeazonabipnuka i 6i06ip npo6. IliATOTOBKAa 10 CIYCKY
KEepHOTa30Ha0IpHUKA MPOBOJUTHCA TaKUM YMHOM. BiIrBUHUY€EThCSA TOJOBKA CHapsa
1 1 mepeBipsieTbes HAIHHICTH POOOTH MIKPOBEHTHIILHOTO MPUCTPOIO: KaHAIH MOBUHHI
OyTHM YMCTHMHU 1 IITPEBEIb MOBMHEH HaaiiiHO mepekpuBaTu iX. IlITok 2 moBuHeH
3HAXOJIUTHUCS B BEPXHbOMY MOJIOKEHHI 1 MOro MOBEpXHs IMOBHHHA OyTH 3Ma3aHa
COJI1I0JIOM.

Kosokon noBuHeH OyTH 3aBXAM YUCTHUM BCEPEIUHI 1 30BHI, OCOOJIUBO YBaXKHO
MOTPIOHO CTEXUTHU 3a OTBOPAMH B IMEPEXIAHHUKY KOJOKOJNY Il BUXOAY IMPOMUBHOI
piAMHM, 11100 BOHU HE BUSIBUIKMCS 3a0UTUMU TJIMHUCTUM PO3YMHOM 1 IIIJIAMOM.

[lepeBipseThCS MOJOKEHHS PIKYYOro TOPLs KepHOMpuiiMaya 100 BEPXHbOT
MeXI1 HIIHIPUYHOTO OTBOPY KOPOHKH, SIK€ B 3aJE€KHOCTI BIJl MIITHOCTI BYTUJLII Ma€e
OyTH HacTynHUM: mpu OypiHHI cIaOKOro BYTUUIS - HApiBHI 3 FPaHHIO a00 HABITH 3
HAIlyCKOM 3a TIpaHb, aje€ 3 TaKUM pO3PAXyHKOM, I00 KepHOompuiiMay BUIBHO
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oOepTaBcsi 1 HE BUSBUBCS MPUTHUCHYTUM KOPOHKOIO; IpHU OypiHHI MIIIHOTO BYTLLIA
pLKY4YUil TOpelb MOBUHEH BIICTOSITH BiJl BEPXHBOI MEK1 KOPOHKU Ha 3 — 5 mm.

[Ticns cknagaHHs KepHOra3oHAOIpHUKA BC1 3'€IHAHHS IOBUHHI OyTH MiITATHYT1
KITI0OYaMHU.

Cnyck kepHOra3oHabipHUKa BUPOOIISIIOTH O€3 3aKauyyBaHHS IPOMHUBHOI PIIMHU
B cBepsioBUHY. [IpoMuBaHHsS kepHONpuiiMauya Bij] 1IIJaMy 1 MIMHU MOYMHAIOTHh Ha
Bigcrani 0,5-1,0 m Bim 3aboro abo Bia nepeadauyBaHoro piBHs nuiamy. llotim B
OypwiibHI TpyOU KHIalOTh TYMOBY MPOOKY 31 CTPMKHEM 1 BKJIIOYAIOTh NMPOMUBHUMN
Hacoc. [licns 3-5 x6 npokauyBaHHS MPOMUBHOI P1IMHU MOYMHAETHCS OYpIHHS.

BypiHHs BUpOOIISAIOTH 31 IBUAKICTIO OYpiHHS BYT'ULIS 3BUYAHHUMU MOIBIMHUMU
KOJOHKOBUMH TpyOamu. Tuck Ha 3a01i mae Oytu 500-800 xe. BenuunHa npoxoaku
nmoBuHHA cTaHOBUTH 0,45 m.

[1ig yac migiiomMy IHCTPYMEHTY HEOOX1/THO TPOBOAUTH 3aKauyBaHHS MPOMUBHOT
PIAMHY B CBEPAJIOBUHY.

Bumse ca3zy 3 eazo0360ipnuka. llicns nigiiomy OypoBOTrO I1HCTPYMEHTY 31
CBEpJJIOBUHU TIpU TMOSB1 TMeEpeXiJHUKA KepHorazoHaOipHuka 17 Hax THUpIOM
CBEpJJIOBMHU, B MOro Mpopi3M BCTaBIsA€TbCA MiAKianHa Buika (puc. 1.7, r).
BinBepraeTbcs TrojoBKa cHapsiia. Y MIKPOBEHTHJIBHMM MPUCTPIM yrBUHUYETHCA
HITYLEp, Ha KU HaJiBa€ThbCsl TYMOBUW IIJIAHT 3 Tra30BOr0 MIpHHKA. 3aTHCK Ha
IrYMOBII TpYOIIl TOCTA0IIOETHCS 1 BIABEPTAETHCS IITPeBeNb. CIOYaTKy ra3 HAIXOAUTh
3 Ta30301pHMKA B ra30BHI MIPHUK 33 PaXyHOK Iepernajay TUCKY B BIACIKaxX MIPHHUKA 1
PI3HHUIII PIBHIB MPOMMBHOI PIIMHU B CBEPJJIOBUHI 1 KEPHOTa30301pHUKY, MOTIM [0
BUIBHOTO BIJBEJEHHS Ta30BOTO MIPHUKA TMPUEAHYETHCS BaKyyMHUH Hacoc 1
CTBOPIOETHCSI 3  MOro  JIOMOMOTOI0  pO3PSKEHHsS.  BiICMOKTYyBaHHS — rasy
MPUMHUHSIETHCS, KOJIM B KOHTPOJIBHIN MINETI 3'ABISIETHCS OYPOBHUI pO3UHH.

3 BOJOMIPHOTO CKJa Tra30BOr0 MIpPHMKAa BHU3HAYA€ThCA OOCAT rasy, IO
BUJIUIUBCS, 3 SIKOTO JJISI TIPOBEICHHS XIMIYHOTO aHaNi3y BiIOUMPaAIOThCS JIB1 MpoOHU B
sk eMHicTio 0,25-0,5 1. Tlndmika 3amoBHIOETBCS BOJIOIO 1 B MEPEBEPHYTOMY
BUIJISI/II TIOMIIIAETHCS B MOCYAMHY 3 BOJIOIO, /i€ B 11 IIMWKY BBOJUTHCS IIJAHT 3
KOHTPOJILHOIO MIMETKOI0. 3HIMAEThCA 3aTUCK, HACOCOM UIIHILY CTBOPIOETHCS THUCK B
MOJIOBMHI MIpHHKA 3 BOAOMIpHUM ckiioM 1 0,20-0,45 1 ra3y nepeBoUTHCS B IUISIIKY,
gKa MiJI BOJOK0 3aKPUBAETHCS TYMOBOIO MPOOKOIO 1 MOTIM HANpPAaBISETHCS B ra30BY
naboparopito. Perira razy BUITyCKaeThCs B MOBITPSL.

VY ToMmy BUNAAKY, KOJIK OOCST ra3y B ra3030IpHHUKY Olublle 00CATY MIPHUKIB,
MIKPOBEHTUJIb MEPEKPUBAE IITPEBENb, a 3aTUCK HA T'YMOBIN TpyOLll 3arBUHYYETHCS.
BuszHauaeTrbcst 00csr razy 1 BimOupaeThesl mpobOa ra3zy Ha aHami3, a pelra rasy
BUITYCKA€TbCA B TOBITps. ['a30BuUi MIpHUK MiA'€IHYEThCS N0 Tra3o30ipHUKA 1
BIIOMpA€EThCA HACTYIMHA mopilis razy. Omnepalii MOBTOPIOIOTHCS 0 MOsSBH OypOBOTO
PO3YMHY B KOHTPOJIbHIM MINETI, 110 CBIAYUTH MpPO IMOBHE BiJIKAUyBaHHS raszy 3
razo30ipHUKa.

S0 OypiHHS BEJEThCS 3 MOBHOIO BTPATOIO MPOMUBHOI PI/IMHU B CBEPAJIOBHUHI,
TO JJIs1 OTPUMAaHHS ra3y 3 ra3o30IpHIUKa HEOOXITHO MaTH MOCYAMHY 3 BOJOI0 BUCOTOIO
He MeHuie 1 M. [TigusaTuil KepHOTra30HaOIPHUK BCTAHOBIIOETHCS B TPl CBEPAJIOBUHU
HAa BWIKY, BIATBUHYYETbCA TOJOBKAa 1| Ha TpU-4OTHPU OOEPTH 1 TMOTIM
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KEpHOTa30HA0IpHUK B BEPTUKAJILHOMY TIOJIOKEHHI 0€3 TOIITOBXIB 1 YyAapiB
OITYCKA€ThCS B MOCYAUHY 3 BOJOI0. BIArBUHUY€EThCSA TOJIOBKA KEPHOra30HAOIpHUKA 1
MPOBOJUTHCS BUTSAT ra3y 3 ra30301pHUKA OMUCAHUM BHUIIE CIIOCOOOM.

l'asosuti mipnux (puc. 1.7, 0) npusHaueHuil 1715 Bi1OOpPY ra3y 3 razo30ipHUKA,
KepHOTra30Ha0IpHUKA 1 BU3HAYECHHS MOro KuIbKOCTi. BiH sBisie co0oro0 meTraneBuid
MOCyT HWIHAPUYHOT hopMu MICTKICTIO 6-7 J1. [TocynuHa po3aisieHa Ha JIBl MOJIOBUHU
MEePEeropoJKoI0, 10 HE JOXOAUTh 10 HA Ha BIACTaHb 5 MM. B onHy 3 moiioBUH
ra3oBOro MIpHHKa BMOHTOBaHa BOJOMIpHA CKJISiHa TpyOKa 3 SIKOi BHU3HAYAETHCS
KUIBKICTB 110 HaJXOJUTh B MIPHUK Ta3y. Jlo KpUIIKK MipHUKA MpUNasHi Bl TPYOKH,
KOXHa 3 SKUX 3'€HaHa 3 OAHIEIO 3 MOJOBUH IwiiHApa. Ha TpyOky, po3ramioBany 3
00Ky MIpHOT CKJISTHOT TPYOKH, HAJITUI TYMOBUI IIUTAHT JJI PUEAHAHHS BaKYYMHOT'O
Hacoca, a Ha 1HIY - T'YMOBUHM IIJIAHT 3 KOHTPOJIBHOIO MIMETKOI IS MiA'€THAHHS J10
razo30ipHUKa.

VY MmipHUK 3anuBaeThcs 3,5-4 71 BOJAM 1 10 HUIAHTY 3 OOKY BOJOMIPHOTO CKJa
MIPUEHYETHCS HACOC, 32 JOTIOMOT'OI0 SIKOTO CTBOPIOEThCA TUCK. Boja mepekiianaeTses
B IHIIY TIOJIOBUHY MIPHHKA IO BCTAHOBJICHHS PIBHS MO BOJOMIPHOTO CKJIa HA HYIIb,
IIPU LbOMY 3 [IUIAHTa 3 KOHTPOJIBHOIO MIMETKOI0 MoTeue BoAa. [Ipu TakoMy MojioKeHH1
PIBHIB BOJY Ha IIJIAHTY 32 KOHTPOJBHOIO MIMETKOI0 CTABUTHCS 3aTUCK 1 Tra30BHid
MIPHUK MPUEAHYETHCS JI0 IITYIEpa, YTBUHYEHUM B MIKPOBEHTHILHUI PUCTPIH.

Kepnorazonabipuuk KI'-55/120-K-62

Koncmpyxyin. KepnorazonabOipuuk (puc. 1.8) ckiuagaeTscs 3 KOPIYyCY,
KepHOMpHUiiMaya 1 ra30301pHUKA ( «KOJIOKOIY»).

Kopnyc Bkitouae B cebe mepeximHUK 1, MepexiTHUK-TpuMay S5, KOXKyX 7,
pPO3NOAUTEHUK 9, HUKHIO TPYOy 14 1 0ypoBY KOPOHKY 26.

Kepuonpuiimau 30upaerbest 3 nepexigHuka 16, Tpyou kepHompuiimaya 23 1
KepHOPOPMYIOUOT KOPOHKH 25 3 npykuHamu 24. Y BepxHii YaCTUHI1 KepHOMNpUiiMayda
€ KJIanaHHui npuctpiit 18-22.

["a30306ipHUK € TpyOoIo 8, 3'€THaHY 3 PO3MOAUIPHUKOM 9, Ha SIKy HarBUHYEHA 1
MOTIM TMpHUBapeHa roJliBKa ra3o30ipHUKa 6. Y BepxHId YaCTUHI OCTAHHBOI €
ra3oBIJBITHUMN KpaH, IKUM CKJIa1a€ThCs 3 BaKyyMHOI TpyOKH 4, OISITHEHO1 Ha IITYIEp
1 TmepeTuckaroTh TBUHTOM 2. ['a3030ipHUK 3 KepHOIpuiiMaua 3'€THYEThCS 3a
JOTIOMOTOI0  ONopHOTO mnaTpyOoka 11, sakuil yuiuibHEHMH B PO3NOAUIBHUKY 9
CaJIbHUKOM 12, 1110 0XOpOHsi€ ABa onopHuX migmunuuka 10. PeryntoBanns 3a30py Mix
BHYTPIIIHBOIO TpaHHIO OypoBOi KOPOHKM 1 KEpHOPOPMYIOUOI0 KOPOHKOIO
3I1MCHIOETHCS M1AOMBOM BIAIIOBIAHOTO YKCIIA KIIEIh MIIIAITHIKA
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Ipunyun 0ii. KepHorazoHaOipHUK OMYCKAETHCSI B CBEPIJIOBUHY, 3aIIOBHEHY JI0
rupja MNPOMHBHOIO piavHOW0. JJIs BUTICHEHHS TMOBITPS 3 KepHoNpuiiMaya 1
ra3o30ipHUKa B THPJl CBEPAJIOBUHU MPOBOJAMUTHCS 3alIOBHEHHSA KEPHOTa30HAOIpHUKA
OYpOBHUM PO3UYHNHOM.

[IpoMuBHa piarHa pu OypiHHI ijie uepe3 OTBIp B MEPEeXIAHUKY | B MDKTpYOHU I
MPOCTIp MDK KOXYXOM 7 1 ra3o30ipHHUKOM, TMOTIM 4Yepe3 CUCTEMY BEPTUKAIbHHX
OTBOpPIB B PO3MNOJAUIBHUKY 9 HampaBisieTbCs B MIDKTPYOHMH MpOCTIp MIXK
KepHoMnpuiiMaueM 1 TpyOoro 14 1 nmami depe3 OTBOpUM B KOPOHII 26 10 320010
CBEP/JIOBUHHU.

OOGepranHsa Bl OypwiIbHUX TpyO Npu OypiHHI MEepeNaeThbCs MEPeXITHUKY 1,
NePeXiTHUKY-IEPKATENIO 5, KOXKyXa 7, po3noauibHIKa 9, Tpy6i 14 1 6ypoBOi KOPOHKH
26. Ilpu uboMy KepHONpHUMay, CHOUPAIOYMCh HA BYTUIbHUI KEpH 1 OMOpPHI
migmunHuky 10, He o6epTaeThes.

Byruibauil kepH nig yac OypiHHS HAAXOAUTHh B MOPOKHUHY KEPHOIIPUEMHHUKA 1
yepe3 KaHaj onopHoro narpyOka 11 BUTICHsS€ B ra3030ipHIK MPOMUBHY PIIMHY, SKa
Jail e yepe3 OTBOPH B PO3MOAUTLHUKY 9 B cBepioBUHY. OHOYACHO 3 MiAHOMOM
KEepHOTa30Ha0IpHUKA MPOBOJUTHCSA 3aKaUyBaHHS B CBEPJJIOBUHY IPOMHUBHOI PIIUHH,
sKa MOBMHHA 3allOBHIOBATU CBEPJJIOBUHY A0 THpia JUisl TOTO, 00 MEepelKoKaTH
BTpaTi ra3y B ra30301pHHUKY.

["a3, 10 BUAUISIETHCS 3 BYTUIBHOTO KEpHA MPU MiIHOMI IHCTPYMEHTY, HAAXOAUTh
B ra3030IpHUK 1 30UpaAETHCS B HOTO BEPXHIM YaCTHHI, a BUTICHEHA ra30M piANHA i€ B
CBEP/JIOBUHY Y€pe3 OTBOPU B PO3IMOAUIBHUKY 9.

[Ticns mipiioMmy OypoBOro IHCTPYMEHTY KEpHOra3oHaOIpHUK BCTaHOBIIIOETHCS
HAa THUpIl CBEpP/UIOBUHM 1 3 Ta3030ipHUKA BiAOWpaeThcs BuUlbHUN Ta3. lloTiM
KEpHOTa30HA0IpPHUK BUTATYETHCA 3 CBEPAJIOBUHU 1 3 HHOTO 3HIMAETHCS BEPXHS TpyoOa.
KepHonpuiimau 3HU3y repMETH3YEThCSI KOBIIAKOM, Ha SIKOMY € Tra30BiJIBiIHA TpyOKa.
[loTiMm kepHOmpuiiMad BIA'€IHYEThCS, MPU IBHOMY KIAMaHHUN npuctpid 18-22
NepeKpuBaEe KepHONpUMay y BEpXHiid YaCTUHI.

VY TakoMy BUIJIS[I KEpHONPHUIIMA4 HANpaBIISETHCS B ra30BY JlaboparTopito, Je
MPOBOJUTKCS Jiera3allisi MpoOu 3a MPUHHATOI METOAUKOIO.

besnocepennbo Ha OypoBil BUIIII KEPHOMPUUMAY 3 BYTULISAM MIAKIIOYAETHCS
70 Ta30BUX MIPHUKIB JJii BCTAHOBJEHHS 3aJ€KHOCTI BUIUIEHHS rasy B uaci. Lg
3aJIeKHICTh, MPEJCTaBICHA Yy BHUIJISIAI KpUBOi, MOXe OyTH BHUKOpUCTaHA IS
BHU3HAYEHHS BTPAT raszy 3 KepHa 3a yac repMeTusalli kepHonpuiimaya.

30ipka KepHOraz3oHabOpHiIKa MPOBOJUTHCA B HACTYIIHOMY MOPSAKY. 3BEpXy Ha
PO3MOAUTFHUK 9 HArBUHUYETHCS TPyOa ra3o30ipHUKA 8 3 TOJIOBKOIO 6, HA MITYIIEP SIKO1
HAJIBA€THCA BIAPI30K BaKyyMHOI TpPyOKH; Ha TOJIOBKY 6 HArBUHYYETHCS KOPIYC
ra3oBiIBITHOTO KpaHa 8 13 3aTUCKHUM TrBHUHTOM 2. IloTiM Ha po3MOAUILHUK 9
HAarBUHYY€ETHCA KOXKYX 7, @ HA OCTAHHIN - MEPEXITHUK - TpUMay 5.

30ipka BEpXHbOI YACTUHU 3aKIHYYETbCS 3arBUHYYBaHHSIM IepexiiHuka 1 Ha
nepexigHuk-Tpumad. [lepea ycTaHOBKOIO KepHOINpUiiMaya B KEPHOTa30HAOIPHUK 3
KepHOMNpUiiMaueM 3HIMA€eTbCA repMeTusyrounii koBnak 30 13 3aTUCKHUM KUTbIeM 28 1
BUJASETHCS 3ariylika 27. Y BepXHIO YacTUHY nepexigHuka 16 kepHompuiimaua
BCTaBIISETHCA BUDKMMHA IUIaHKa 17 1 YrBUHYYEThCSA 10 BiAMOBM maTpyook 11 3
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HATATHYTHUMHM Ha HBOTO MIAIIMITHUKOM 1 CaJbHUKOM 12, mputuckHOi raikorw 13 1
KOHTpramkoro 15, B pe3ynbTaTi 4oro BIAKPUBAETHCS KIIAMAHHUN MPUCTPii /8—22.

[IpoxigHicTh KiamaHa [JJsi OypOBOrO pPO3YMHY BHU3HAYAETHCS IILISXOM
3aJIMBaHHS PIIMHUA 4epe3 marpyOok 11, micias dYoro KOHTpraika 3aTAryeThCs.
Kepuonpuiimau ynopuum mnatpyoxom I[ 1 migmunaukom 10 BcTaBisieTbes B
pO3NONUTbHUK 9, raiika 15 3aTiaryerbcsi, NMOTIM HarBUHYYETbCS HIDKHS TpyOa 3
KOpOHKOI0. BenmnunHa 3a30py M KepHODOPMIpyIOUOI0 KOPOHKOO 21 1 KOPOHKOIO 26
PETYIIOEThCSA 3MEHIIECHHAM a0o0 30UIbLIEHHSM YHCJIa PEryiioBajJbHUX KUIClb
migmunauka 10, [licns  cknagaHHs — HEOOXITHO — MepeBIpUTH  OOepTaHHs
KepHONpuiiMayua B 310paHOMy HpuiIail

Biobip npo6. 3106panuii 1 BiperyiboBaHUN KEPHOTa30HAOIPHUK OIYCKAETHCS B
KOHJYKTOpP CBEpJUIOBUHM, 3a3]1aJI€T1/lb 3alIOBHEHOI OYpOBUM PO3YMHOM, 1 CTABUTHCS
Ha MIAKJIaJHY BWIKY, fKa BXOAUTh B Ma3u MEpeXiTHUKA-BIACHUKA 5. 3HIMA€ThCA
NepexiTHUK 1, BATBUHUYETHCS TBUHT 2, SIKUM BIIPKMMae ryMoBY Tpyoky 4. Ilpu nupomy
NpPOMHMBHA piJWHA, MO0 3HAXOAMUTHCS B CBEPAJIOBHMHI, BUTICHSE TMOBITPSA 3
KepHONpHUiiMaya 1 HIKHbOT YACTUHU ra30301pHUKA. 3 BEPXHbOI YACTUHM ra3030ipHUKA
MOBITPS. BUJAJIAETHCS 3a JOMOMOrol BakyymHoro Hacoca Komosckoro. Komm B
KOHTPOJIbHIN MIMEeTIl, BCTaBICHOI B 3'€JHYBaJIbHUI IUIAHT, 3'ABISE€THCS MPOMHUBHA
pianHa, rymoBa TpyOka 4 nmepexuMaeThCcsi TBUHTOM 2 1 HACOC BI'€THYETHCS.

[licns HaBUHYYBaHHS TMepexiHUKa | KepHOra3oHaOIPHHMK OITYCKAaeThCsl B
CBEpAJIOBUHY 31 3BUYaiHOIO MIBUAKICTIO. [lepes miicTaHOBKOIO IHCTPYMEHTY Ha 3a01i
MPOBOJUTHCS NMPOMHUBKA MPUBHOINHOT YaCTUHU CBEPJIOBUHU. BypiHHS 1O BYriuito
BEJIEThCS 3a MPUUHATOI TEXHOJOTIE0, JoBXHHA mpoxoaku 1200 mMm. Binpus
THCTPYMEHTY BiJl 340010 TPOBOJAUTHLCS HETAMHO MICIsl 3aKIHYEHHsI OYpIHHS, PU I[LOMY
MPYXUHU KepHOPOPMIpyI04Oi KOPOHKU MOBHHHI BIIPUBATHU 1 YTPUMYBATH KEPH 0
KepHoIpuiiMayda. [HCTpyMEHT MiIHIMAETHCS 31 3BUYANHOIO MBUKICTIO 1 JIMIIIE B KIHII
Tpoxu moBUIbHIIMIE. [l yac mimiioMy B CBEpIJIOBHHY O€3MEPEPBHO 3aKaUye€ThCS
OypOBHIl pO3YMH 3 TAKUM PO3PaXyHKOM, 100 BIH BECh Yac MEPENIMBABCS Yepe3 Kpai
KOHIYKTOpa.

Bumse 2a3y 3 ecazo36ipnuka. llpu nosiBl nepexigHUKa-aepxkaress 5 HaJ TUPIOM
CBEpJJIOBUHU B MOro Mas3u BCTaBISETHCSA MIJIKJIaJHA BHUJIKA 1 KEPHOTa30HAOIPHUK
BCTAHOBJIIOETHCA Ha KOHAYKTOP1. I10TIM BIArBUHUYETHCS 1 3HIMAETHCS MEPEXITHUK J0
ra3oBiJBIHOT KpaHy MPUEAHYETHCSA Ta30BUM MIPHHUK 32 JOIIOMOT'OI0 TYMOBOTO IIIJTaHTa
3 mineTkor. Butar raszy 1 BimOip nmpoO aiisg aHalizy HPOBOAMTHCS TaKOX, K 3
kepHorazonabipuuka KI'H-3-58.

[Ticns BwiydeHHs razy 3 razo30ipHHKa KEpHOTa30HAOIPHUK BUTATYETHCS 3
CBEp/JIOBUHU 1 BIJ'€HYETbCS HUWXKHS TpyOa 3 OypoBOoro KopoHKo. Ha HuxHIO
YaCTHHY KepHONpHiiMaua 3 KepHO(DOPMIPYIOUOIO KOPOHKOIO IMIBHUJKO HAIIBAETHCA
310paHuil repmeTusyrounii KoBmak 30 3 MEpPEeKpUTHM KpaHOM, TaK 1100 CTOMOPHI
IBUHTH KoBMaka 31 yBiuuum B ma3u kepHodopMmipyrouoi kopoHku. IloTiM koBmak
noBepTraeTbes Ha 90 ° nmus TOro, moO TBUHTH YBIMIUIM B MONEPEYHE BUTOUEHHS
KepHOPOPMIPYIOUOT KOPOHKH.

BreuHuyBaHHSIM 3aTUCKHOTO Kuibllsi 28 B repMmeTru3yrouuii kosmak 30,
PO3NPSIMIISIIOTHCS KUTbLS YIIUIbHIOBaY1B 29. [Ipu IbOMY CTBOPIOETHCS repMeETH3aLIIs
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HUKHBOT YaCTUHHU KepHompuiiMaua. [Ipu 3rBUHYEHHI KepHOmpuiiMaya 3 OMNOPHHUM
natpyokom 11 mig BruMBoM mpykuHM 21 BiOyBaeTbcsl MEPEKPUTTS KiamnaHa.
OcraToyHa repMmeTH3allil KEpHOIpHUHMaya 3BEpXy JOCATAETHCS BIrBUHYYBAHHSIM
3arayuiku 27. [Hiy yacTuHy KepHOra30HaO1pHUKA POMUBAIOTh, CYIIATh, 3MALYIOTh 1
MpUJiaJ TOTYIOTh A0 HACTYITHOT'O PECy.

Busnauennsa cazosudinenns. Ilicns repMerusallli KepHompuiiMaya OCTaHHIN
BiJIpa3dy K MIJKIIOYA€TbCA JO Ta30BOr0 MIPHUKA JJisi BCTAHOBIIEHHS 3aJIEKHOCTI
razoBuUIeHHs B yaci. [IpoTsrom nepmmx 20 XB BiIJIIKK BUPOOISIOTHCA yepe3 S5 XB, a
nami - gepe3 10 xB. CrocTepekeHHsI 3a BUIBHUM BUJUICHHSM Taszy 3/1HCHIOETHCS
npotsrom 1,5-2 u.

3a uMMH JaHUMU OyayeTbesi rpadik 3aJIeKHOCTI Ta30BHUJIICHHS B dYaci. 3a
MOYAaTOK TAa30BUJAENCHIA MpHUIMAaEThC Yac 3akiHueHHA repMertusalii. Kpusa
IHTEPIONIOETCA  BIIBO 7O OpJAMHATH, WIO0 BIANOBiae Yacy TrepMeTu3alii
KepHonpuiimada. [lnoma, oOMexeHa IHTEpPIIOJIbOBAHOI KPUBOIO 1 JIHISMH,
napajiebHUMU OC1 OpJMHAT 1 MPOXOASATh Yepe3 TOYKU TOYaTKy 1 3aKIHUYEHHS
repMeTusallli, NpuiMaeTbcs 3a BEJIMYMHY BTpaT rasy B KEpHOHpUKMAul MpH
repMeTusaitii.

Kepnorazonadipunk KA—61

Koncmpyxyia. Kepnorazonabipauk IllerimoBcekoi Teosioro pos3BigyBajibHOI
excrienuuii tuny KA-61 (puc. 1.9) cknagaetbcss 3 Kopmycy, KepHoNpuiimMaua
razo30ipHHKa 1 By3Jia JIOTIOMDKHUX MEXaHI3MiB.

Kopniyc tpyou Bkitouae B cebe OypoBy KOpoHKy 40, 30BHilIHIO TpyOy 35,
NEePeXiTHUK 5, 3aMm00DKHUN KOXKYX 2 1 BepXHIN nepexigHuk 1.

Kepuonpuiimau ckiagaetsest 3 Tpyou 36, Ha HIDKHIA KiHEIb SIKOi HarBUHYEHA
KepHOpOpMipyroua KOpoHKa 37, a Ha BEpXHIi - mepeXiqHuK 21, 10 AKOro NMpueIHAHUMA
KOBIIaK KiamaHa 24 3 KiamnaHoM 23, mpyXUHOIO 25 1 HampaBisSiOTh IITOKOM 26;
BCcepeAuHl TpyOou 36 MDK KepHOPOPMIPYIOYOIO0 KOPOHKOKO 1 BEPXHIM KJIalmaHOM
3HAXOJIUThCS KaceTa 34 13 3aTATUM KUTblEM 33, sika CKIAAAa€eThes 3 IBOX MOJIOBUH; B
HUKHIN KiHEIb KepHOPOPMIpYIOYOi KOPOHKHM BCTaBJIEHHUM 3amoOibKHMI KoBHak 41,
AKUN 3aKpilyieHud 3aknenkoro. [y 3amoOiraHHs KepHa Bl BHIAJIaHHS CIYKUTh
naByk 39.

["a3030ipHUK CKIIAJa€eThCs 3 TPYyOU 27, 10 HMXKHBOTO 1 BEPXHBOT'O KIHIIIB SIKOT
MpUEIHAHI KJIaNaHu; 3 BHYTPIIIHBOI CTOPOHU B HIDKHIM YacTHHI TpyOu 27 mpumnasHa
TpyOKa 28, BepXHii KiHeIlb SIKO1 BUBEJICHUH uepe3 Tpyoy 27.

VY By30J1 JONOMDKHUX MEXaHI3MIB BXOJSTh: IITAaHTa 4, BHYTPILIHINA MEPEX1THUK
8, cnonyunuil nmatpyook 13, winens 17, ynop 9, amoptuzarop 10, minm'ataux 12,
OTOpHUI MTOK 14, 30BHINIHIN IITOK 1, BiABiAHA mNKiIbKa 16, BIIHKUMHMM Tadok 19 1
BI/DKUMHHHA HITOK 22.
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TexniuHa xapakrepucTuka KepHorasonadipauka KA-61

JIOBKUHA KEPHOTAZOHAOIPHIKA, MM ... vveen eee vee s e een vee vve ne ean e 2500
SOBHIITHIH JTIAMETD, MM.ev cen aee veeur an aen vee vee ves e aen aee vee en en aes 73
30BHIIIHIN JllaMeTp MO BUCTYNAIOYUM TBEPIOCIUIABHUM PI3IsIM,

JIOBKUHA KEPHOTIPUIAMAUA, MM . vvv ee ver e aee ar aen vee e aee aeeaen aee ae 900
[MiaMeTp BUOYPIOFOUOTO KEPHA, MM .evevvaer ven aee vee vsane aen vee o 40
KOpHCHA €EMHICTD Ta3030IPHHKA, CM ... cvoeeveee e e . 1100
Bara KepHOTA30HAOIPHUKA, K2... ... vevvvrven eeeeee vee vvn e een aen vee aes e 45

Ipunyun 0ii. KepHorazoHaOipHUK ONYyCKAETHCS B CBEPAJIOBUHY Ha 3BUYANHUX
OypwibHuX TpyOax. Kopmyc kepHorazoHaOipHMKa 3 BHYTPILIHIMH J€TaIsIMU
MOB'I3aHUI TEJIECKOIMIYHO, TOMY MPHU CIYCKY 1 MiJHOMI BiH 3MILUIYE€TbCS BHU3 MO0
BHYTPIIIHIX AeTajiel, IpU LIbOMY NaBYK, MOB'I3aHUI 3 KOPITYCOM, MPUKPHUBAE 3HU3Y
CBOIMU IPYXKUHAMU KEPHOPOPMIPYIOUY KOPOHKY.

[Ipu moctaHoBL1 CHapsia Ha 3a01il BHYTPIIIHI AeTalll ePEeMIIIAIOThCS BHU3 M1
JI€I0 Bard IHCTPYMEHTY, IITOBXalouuW KepHOohopMmipyrouy KOpoHKy. [Ipu 1mpomy
OCTaHHS BUXOJIUTH BIEPE] MO BIAHOLIEHHIO 10 OypOBOi KOPOHKH Ha BEJIWYUHY IO
BCTAHOBJIIOETBCA Tepej] CIYCKOM 3TiHO MilHOCTI Byruwia. [lpu  omyckaHHi
KepHOpOpMipyroya KOPOHKA PO3COBYE MPYKUHU MaBYKa, SKI PO3MILIYIOTHCS MIX
KOPOHKaMH.

[Ipu criycKy B CBEpVIOBUHY KEPHOra30HAO0IpHUKA BC1 TPH KilanaHa 3HaXOASThCS
y BIAKPUTOMY CTaHi, TOMY MPOMHUBHA PiHA, BXOASYH Yepe3 OTBIP B 3alO0IKHOMY
KOBIIaKy, BUTICHS€E MOBITPS 3 KEpHONpHUiMaua 1 ra3030ipHUKa, IKUH HAIXOAUThH Aali
Mo KaHaiax B feraisx 15, 8 14 B cBepUIOBUHY.

Bepxniii knanaH ra3030ipHIKa 3aKpUBA€TbCA B IMOYATKy  OypiHHS.
Kepnomnpuiimad 1 ra30cO00pHIK pa30M 13 30BHIIIHIM IITOKOM 15 1 omopHuM mrokoMm 14
nig 4dac OypiHHs oOeptatoTbesa. lle BinOyBaeThcs 3aBASKA yHopy HpUManbHOI
KOpOHKH B 3a0iil. [lpu ob6epranni nunnens 17 mmunbka 16, 3anpecoBaHa B HINENb,
HATHUCKAE 1 MOBEPTAE, BIIKUMHMI Tradok 19 o [-06pa3sHomy na3zy, akui, NOTpanuBIIA
TOJIOBKOIO B TMO3JIOBXHIN Ma3, MiJ J1€:0 IPYXKUHU HJle Bropy, a KiamnaH 23 miIbHO
MPUTHCKAETHCS 10 KOHYCHOT BUTOUKH TMepexigHuka 21.

[IpoMuBHa piuHA HAAXOAUTH YEPE3 BEPXHIN MEPEXiTHUK 1, MO3I0BKHE OTBIp B
mTan3i 4, 614YHI OTBOPU BHYTPIIIHBOTO MEpPEXiIHUKA 8 B MUKTPYOHMIA TIPOCTIp 1 Aaui
ii7ie B CBEpAJIOBUHY Y€pe3 OTBOPU B KOPOHIII.

B npotieci OypinHs kepHOPOpMipyroda KOPOHKA BIABIIIOEThCS 0€3 00epTaHHs B
BYTUUIS 3yCWUISIM TOJadl IHCTPYMEHTY, a 30BHIIIHS KopoHka 40 obepraeThcs
HABKOJIO KepHa (OpMyrodoi KOpOHKH 1 po30yproe Byruuig. OO6epToBi jgetani
BIJIOKPEMITIOIOTHCS BiJl HEOOEPTOBUX KYJIbKOIO 11.

VY Mipy HaAXOKEHHsI BYTUIBHOTO KepHA MPOMMBHA piIMHA 3 KEpHONpHUiiMaya
BUTICHSIETBCS B ra3030IpHUK Yepe3 LIEHTpaIbHl OTBOPH B MepexinHukax 21 1 mani mo
TpyO1i 28 noTparisie B MDKTPYOHUIA MPOCTIp.
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st Toro mo0 MnepeKkpuTH KepHompuiMau 3HHU3Y, HEOOXITHO 3ariuOUTHCS B
IPYHT m1acta abo MiHuM npomapok Ha 10-12 cm.

VY mipy niniioMy IHCTPYMEHTY BUJIUISETHCA 3 BYT'UIBHOTO KEpHA T'a3 1 HAIXOUTh
B ra3o30ipHUK uepe3 ILEeHTpajdbHI OTBOPU B MEPEXiTHUKY. Y Tra3030ipHUKY ra3s
30UpaEeThCs y BEpXHIN YacTHHI, a MPOMHUBHA P1IMHA BUTICHIETHCS Yepe3 TpyoKy 28.

[Tpu migiiomi IHCTPYMEHTY HEOOXITHO 3aKauyBaTHU MPOMUBHY PIAMHY 10 TUpia
CBEP/JIOBUHHU.

36ipxa i pozoupanns. 36ipka KepHOTa30HA0IPHUKA MPOBOJUTHCS B HACTYITHOMY
NOpANKY. Y MEepexiTHUK 5 BBOJAUTHCS IITaHra 4 1 MPOBOJUTHCS HAOMBKA callbHUKA 0,
SAKUN TPUTHUCKAETHCS TallKoI0 7, MPU I[bOMY LITaHTa MOBUHHA BUILHO MEPEMIILIATUCA B
NEepexiTHUKY, a raiika canbHHMKa 7 - 3arBUHYEHA BpiBEHb 3 nepexignukoM. Ha BepxHio
YaCTHHY IITAHTM 4 HAarBUHYYETHCS MEpPEXiTHUK 1 13 3amOODLKHUM KOXYyXOM 2 1
3aMmo01KHUM NaTpyOKOM 3, a Ha HWXKHIO YACTUHY - BHYTPIIIHIN nepexiAHuK §, B IKUi
yrBuHuYeHU oOMexyBad 9. [ToTim nepexigHuK 3'eqHy€eThCs MaTpyokoM 13, Bcepeauny
AKOTO BKJIaAaroThes amoptuzaTop 10 1 mign'aTHuk 12.

30BHIIHIA TOK 15 BBOAUTHCS B HiNenb 17, MPOBOAUTHCA HaOMBKa CallbHUKA
18, sikuii 3ataryerbes raiikoro 20. Y HIKHIO YaCTHHY IITOKA BBOJUTHCS BIIKUMHUN
IITOK 22, a 30BHIIIHIN IITOK 15 yrBUHUYETHCS B NepexiHuK 21.

JIo HIKHBOT YaCTHHM mNepexigHuka 21 mpHeaHyeThCcs KOBIAK KiamaHa 24,
BCEpPEAMHY SKOTO BKJIQJAIOThCSA KJamaH 23 3 OpYyXUHOIO 25, sKi 3aKpIILTIOIOTHCS
HaIMpsSMHUM IITOKOM 26. Y 3a3HaueHii MOCII0BHOCTI 30MPal0ThCs BC1 TPU KJlarnaHa.

VY BepXHIO 1 HUYKHIO YaCTUHU TpYOH 27 BCTaBISAIOTHCS YUIUTBHIOWOY1 KUTbLS 29 1
ryMOBI Kiliblist 32. Y BepXHiii KIHEI[b TPYOH YITBUHUYETHCS IEPEXITHUK 21 3 KanaHoM
1 30BHILIHIM IITOKOM 15, a B HIDKHIN - TepeXiqHUK 21 3 KjIanaHoM.

VY npuiiManeHio TpyOy 36 Bkianaerbes kaceta 34. J1o HUKHBOTO KIHIS TPyOH
36 3 mnpoknaakor 38. MNpUrBUHYYBATUCA KepHODOpMipyroua KopoHka 37 13
3anmo01KHUM KOBIAkoM 41. YV BepxHIO 4acTUHY TpyOH 36 BCTaBIIAIOTHCS YUIUTBHIOIOUE
KibLe 29, ryMoBe Kuiblle 32 1 YTBUHUYEThCS NEPEXITHUK 21 3 KiIamaHoM.

B nepexinnuk 2/ kepHonpuiiMadya YrBUHUY€ETbCA 3'€IHYBalbHUN Himenb 31 31
ctpwkHeM 30. Ha 3'enHyBanbHuil Himenb, OOMOTaHHUN CaJbHUKOBUM IIIHYPOM,
HarBUHYYIOTh /10 BIIMOBU KEpHONpUiiMaY 1 ra30301pHUK.

B oTBip 30BHINIHBOTO MITOKA 15 BCTaBIsAETHCS MIMUIBKA po3MipoM 8 X 150 Mm
(3aCTOCOBYETBHCS TUIBKU ISl 301pKH) 1 BiIPKUMAEThes kiamaH 23. [ToTiM 3aBoauThCS
BIJUKMMHUM radok 19 B I'-moaiOHMI a3 30BHINIHLOTO IIITOKA, BUMAETHCS JOITOMDKHA
IITUIbKA 1 BKIIAJA€ThCsl OMOpHUNA mToK 14. 3i0paHuii ra3030ipHUK 1 KEpHOTIpHUIIMay
MPUETHYIOTHCS 33 JONIOMOT 00, Hinesst 17 1o 3'eqHyBagbHOrO nmatpyoka 13.

3oBHimHA TpyOa 35 HarBUHUYeThCS Ha nepexigHuk S. [Ipu oMy HEOOXiTHO
yTPUMYBATHU Bijl 00epTaHHs BHYTPIIIHI AeTall, 1100 BIPKUMHUN radyoK HE BUUIIOB 13
3aueryIeHHS 1 KJIanaH He 3aKpUBCS. Y HUKHIO YaCTUHY TpyOu 35 BKiIalaeTbcs MaByK
39 1 npukpyuyeTbcst OypoBa KopoHka 40.

[Ipu BepTUKaNbHOMY MOJIOKEHHI KEpHOra30HAOIpHMKA Micis Horo migiiomy 3
CBEP/JIOBUHU 30BHIIIHS TpyOa MIBUIKO BIITBUHYYETHCS Pa30M 3 MABYKOM 1 OypOBOIO
KopoHkoto. Ha kepHo(dopMipytouy KOPOHKY 3 TYMOBOIO MTPOKJIAJIKOIO HArBUHUYYETHCS
repMeTu3yrounii crakal 43, a OTBIp CHNOMY4YEHOI TPYOKH 3aKpHUBAETHCS T'YMOBOIO
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MpoKJIagKol 44 1 3aTUCKAaeTbcsl XOoMyToM 45 1 micas LbOro KepHONpuilMay
BIIJUISIETbCS  Bi Ta3030ipHHMKa. CroyaTky BIATBUHUYIOTH NEpexigHuku 21
KepHoONpuiiMayda Bij1 3'€JHYBaILHOTO Hinmeds 31, npu HbOMY pO3NHUPAIOTh CTPUKHEM
30 xjanaHu KepHoMpHUiiMaya i ra30301pHUKA 3aKPUBAIOTHCS.

Jjist mepeBipKr repMETUYHOCTI BEPXHBOTO KJIallaHa B HHOT'O HAJIMBAETHCS BOJIA.
B oTBip mepexiiHMKa BKJIAJAETHCA T'yMOBa MPOKIIAIKA, SIKA 3aTHCKAETHCS MPOOKOIO.
[loTim Bix Hinens 17 BIATBUHUYYETHCS 3'€qHYBalbHHI matpyOok 13, BuiimMaroThcs
onopHuil mWTok 14 1 BPKUMHUN radok 19, BIArBUHYYETHCS 30BHIIIHIA MTOK 15 1
BUMA€ETHCS BIKUMHMM Oarnet 22.

Kepuonpuiimad 1 ra30301pHUK B TAKOMY BUTJISA/I1I HAlIPaBISAIOThH B 1JAOOPATOPitO
Uit Aerasanii. [Hm ngerani JOMOMIXKHOIO MeEXaHi3My W KOPIYCY BIATBHHUYIOTH,
MUIOTH 1 3MallyloTh. SIKIIO € 3MIHHI KepHompuiiMad 1 ra3030ipHUK,
KEpHOTa30Ha0IpHUK 30MPaIOTh 1 TOTYIOTh 10 HOBOT'O CIIYCKY B CBEP/JIOBUHY.

[licns BuiyyeHHs Tra3y ra3o30ipHUK po30UparoTh, JAeTali HOro MHIOTH,
MPOCYIIYIOTh 1 3MaIyIOTh.

[licns perasamii KepHompuiiMad po30MpParOTh, 3HIMAIOTh T'E€PMETH3YIOUHIA
CTakaH, BIATBUHUYIOTh NeEpeXifHUK 21 3 BepXHIM KJIalmaHOM, BIATBUHYYIOThH
KepHOpOpMipyIouy KOpoHKY. KaceTy 3 ByriyuisiM BUILITOBXYIOTh YEpE3 BEPXHI1N KiHEIb
TpyOu AepeB'sTHUM MITOKOM. ByruibHHI KEPH OMUCYIOThH, 3BAXKYIOTh 1 BIANPABISIOThH
Ha TEXHIYHUN aHaJi3.

llepegipra xeproeazonabipnuka i 6i06ip npo6. Y MalCTepHI KepHONpHUiMaY 1
ra30301pHUK NEePeBIPSIIOTH HA FTEPMETHUYHICTh CIIOYATKy MacioM 110 TUCKY 40 at, moTiM
MOBITPSIM 0 TUCKY 8 ar.

JUisi 1bOro CHApsAJl 3aTHCKYIOTh B THUCKM TOPU30HTAJIbHO 1 HATUCKAaIOTh Ha
KepHo(opMipyrouy KOpPOHKY 10 BiagMoBU. KepHodopmipyroda KOpPOHKa IOBHHHA
BUIIEPEIKATU Pi3lli OypOBOi KOPOHKK Ha 3 - 4 MM NpU Maiii MIIHOCTI BYriuisl. Y
MIIHUX BYTJIAX BEJIMYMHA BUCTYIY KEPHODOPMIPYIOUOi KOPOHKU MOXE OyTH MEHIIIE.
SIkuo BenuuyuMHA BUCTYNY Oulblie a00 MEHIIE HOPMalbHOI, KepHOrazoHaOipHUK
pO30MparoTh 1 Ao MiAKIAAaI0Th M1 TOJOBKY 0OMEKyBaya.

[lepen cryckoM cHapsijia MepeBipsAIOTh CTaH BEPXHBOIO KJIaNaHa, SIKUii TOBUHEH
Oytu BiakpuTHUM. s TmepeBipKM CTaHy KianaHa KEpHOTa30HAOIpHUK CTaBISTh
BEPTUKAJIBHO Bropy KOpPOHKaMM 1 B MpUHAMAaiIbHy YacTUHY HaJMBaIOTh BOAY, SIKa
MOBUHHA BUTIKATH 3 OTBOPY B IITaH31 4.

Cnyck kepHOra3oHaOipHHKAa B CBEp/JIOBHUHY MPOBOJUTHCS 31 3BUYANHOIO
IMIBUAKICTIO CIYyCKy OypOBOTO I1HCTpyMEHTy. Micus 3aTpUMOK I1HCTPYMEHTY B
CBEpAJIOBUHI TMPOXOASATh 3 MPOMHUBAHHAM 1 obOepranHsMm. llepen mocTaHOBKOIO
KepHOra3oHaOlpHMKa Ha 3a0iil BKJIIOYAETHCS MPOMHUBKA 1 TMOMAJBIIUN CITYCK
BUPOOJISETHCS MOBLUILHO 3 O0EPTaHHSIM.

BypiHHs Mo ByTruuIi0 IPOBOAUTHCS B 3BUYAHHOMY MOPSIIKY 3 TUCKOM Ha 3a0iif
900-1100 kr, mpu 1IOMY MIBHJKICTH MPOXOAKU CTaHOBUTH 1,5 - 2 cm / xB. Ilpu
30UTBIIEHH] IIBUJKOCTI MPOXOJKM THUCK Ha 3a0iii 3HMXKYyeTbcs. BepxHs vacThHa
BYT'UJIBHOTO IJJacTa MOTYXHICTi0 Ouibimie 0,6 M mnepeOyproeTbCsi 3BHUYAWHOIO
MOABIMHOI  KOJIOHKOBOKO  TpyOOIO  CHUCTeMH  AJIEKCEEHKO,  HIDKHA -
KepHorazoHa0ipHukoM KA-61 3 TakuM po3paxyHkoMm, o0 ocTtaHHIM OyB mepeOyp
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npuonu3no 0,4 m Byruuid. [lnacTu MeHIOi MOTYXHOCTI TepeOypIOIOTHCS MOBHICTIO
kepHorazonadipauukoM KA-61. Jlns repMmerusallii kepHonpuiiMada 3HU3Yy HEOOXI1THO
3arnubutucs Ha 10-12 cM B TpyHT 11acTa.

[Tigfiom kepHOTa30HAOIPHUKA TPOBOJAUTHCS 31 3BUUANHOIO MIBUAKICTIO MITHOMY
OypOBOro IHCTPYMEHTY, MPU IIbOMY B CBEPIJIOBUHY HEOOX1IHO 3aKa4yaTH PO3UYHH.

Jlerazamisi kepHolpuiiMaya 1 Tra3030IpHUKIB MPOBOIUTHCS B Jaboparopii
BIJIMOBITHO /10 3araJIbHUX MPaBHIL.

Po3paxynok emicmy 2azy 6 npoodi, 6idiopanoi KepHo2a3zoHAdIPHUKOM,
nPOBOOUMbCA MAKUM YUHOM.

OOcsru rasiB, BUTSTHYTHX 3 Ta30Ha0IpHUKA 1 KepHONpUMaya, IPUBOJAATHCS 10
HOpMaNbHUX YMOB (760 mm pm. cm. 1 0° C)

v, =Vk, cm’, (1.12)

ne V — obesr BuaoOyToro rasy, cm’; k — KoedillieHT TepepaxyHKy IS IPHBEICHHS
ra3y 0 HOpMaJdbHUX YMOB.

BusnauatoTbess 00CSTH KOMIIOHEHTIB, HaBEIEHUX [0 HOPMAJIBHUX YMOB 1
JTAHUMH Ta30BOTO aHAJI3Y

yo Yol op3 (1.13)
100

IIe a,— 3MICT KOMIIOHEHTa, %.

BusHauaioTbcsi 3arayiibHi 00CATH KOXKHOTO KOMIIOHEHTa (B pasi MoeTamHoi
neraszarlii mpoOu 3 po3AUTBHUM aHaJ130M ra3iB)

ve =3, e (1.14)

Po3paxoByeThcs ra30BMICT BIAMOBITHOTO KOMIIOHEHTA Ha 1 T mpoou

o
Ir= Z;/K , ez, (1.15)

ne P — Bara npoo6wu, e.
Po3paxoByeThcst ra30BMICT KOJKHOTO KOMITOHEHTa Ha 1 T TOpPrOY0i Macu rpoou

o
I, = %VK , ez, (1.16)

I'M.
ne Pr)—roproua maca nmpoOu, 110 BU3HAYAETHCS 32 POPMYIIOIO

_ 100 (4" + W)
100

PF.M. y & (1.17)

ne A i W* — BignoBizHO 30JIBHICTH 1 BOJIOTiCTH Ipo6H, Y.
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2.3. MeTtoiu HENpsIMOTO BU3HAUYEHHS MPUPOJIHOT Ta30HOCHOCTI

[IpupoaHa ra3oHOCHICTh BYTUIBHUX IUIACTIB PO3PAXOBYETHCS 3a (hopMmyiaamMu
ITJT im. A.A. CrounHcbkoro a6o MaxHII.
®opmyna II']] iM. A.A. CKOYHHCBKOTO

655m(100-A-W) _ IRT,e*

3
/ 1.18
e (L18)

F =
100(; + b]V;’"“"e" (1+0,317)

ne 65,5 — yMoBHa MakcUMalibHa COpOIIiiiHAa METAHOEMHICTb BYTruUuIs ipu Vr = 1%; W=
0%; t="Tyib =1 n/m; m — 6e3po3MipHHii TOMPABOUHMIT KODII[IEHT HA KOPCTKICTH
cKelyieTa Byruwis, skuid nis Byruuist Mapku I, 2K 1 K o tuckiB 60 am 3MIHIOETBCS Bij
1,0 mo 0,9, nns Byrums mapku A, T 1 OC — BiH 6nusbkuii 1; 4 1 W — npupoana
30JIbHICTH 1 BOJIOTICTh BYT1JUIs, %; @ 1 b — KOHCTaHTH, K1 BU3HAYAIOTHCS 3a TAOJIUISIMU
a60 3a TakumMu hopmysamu:

a=2,4+0,21V,; (1.19)

b=1,0- 0,004V, (1.20)
P — Tuck Metany y BYriIbHHUX IIJIacTax, 10 PO3PAaXOBYETHCS 32 HOPMYIIOIO

P=01(H-Hy, (1.21)
H — rnmubuna, Ha AKid BU3HAYAETHCS METAHOEMHICTh BYTULIs, M; H)— rmuOuHa 30HUA
ra3oBOI'0 BUBITPIOBaHHS, M; V. — BUXIJ JETIOUUX PEYOBUH Ha roprody macy, %; e —
OCHOBa HATypaJIbHUX JIOTapu(PMiB; #n — TeMIepaTypHuil (HakTop, sIKHii BU3ZHAYAETHCS

3a TabnuisiMu a6o 3a hopMyIoro

e 0,02¢ _
0,993 +0,007P"°

(1.22)

I1 — mopucTicTh BYTimns, m’/m; o — eMmmipiuanuii koedilieHT KoMIIpecii; ¢ — HopMaTbHa
Hampyra, 10 JOPIBHIOE PI3HUIIl T'€OCTATUYHOIO TUCKY 1 THCKY raszy B ILIapl; & —
KOe(DIIIEHT CTUCIMBOCTI METaHy MPHU TeMIlepaTypi 1 TUCKY Ta3y B mapi; 1y —273°% T
— abcoroTHA TeMIieparypa 1iacta, epao, Py— 1 am.

®opmyna MakHII mae Burmsna:

H-H
F: 3 + 0 KX

1
gV, [0’02(H_H0)+0,0015VF2’7+2,5]>< 1+ 11000 !
(H-Hy)a+5-10
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, M /m, (1.23)

ne I — IIyKaHa METAHOHOCHICTh ByTiIbHOTO IIACTA HA TOCITIKYBaHiH TIHOUHI, M/m;
H — BiacTaHp Bij] MOBEPXHI O TOPU3OHTY, JUISl SKOTO BU3HAYAETHCSI METAHOHOCHICTh
BYT'UTBHOTO TUTacTa, M; Hy — rmuOruHa MOBEPXH1 30HM METAaHOBHX Ta3iB, M; V. — BUXIiA
JIETIOYUX PEYOBUH HA OJUHUIIO FOPIOYOi Macu BYTULIs, %; o — cepeHiil KyT maaiHHs
1yiacTa B 1HTEpBaJl BiJ KOPJIOHY 30HM METAHOBUX ra3iB J0 JOCHIIKYBaHOT ITHOWHH,
epao, K — temnepatypHuit koedilieHT, U0 Bi1oOpakae BIIMIHHICTh TEMIIEPATYPHOIO
pEeXHUMY B pI3HUX OaceiHax 1 BA3HAYAETHCS 32 (POPMYIIOIO

K:1’15+0’0007H; (1.24)
1+ 0,02¢

¢ — TeMIiepaTypa nopin Ha riubusi H, epao.

dakTUYHAa METAHOEMKOCTh BYTULIA MOXKE 3HAYHO BIIPIZHATHUCS  BiA
PO3pPaxyHKOBOI B 3B'SI3KYy 3 TUM, 1[0 BYT'JIbHA PEYOBHHA IIJIACTIB MA€ BEJIbMH CKIATHY
OyIoBY.

3aKOHOMIPHICTh 3MIHM Ta30BOTO THUCKY B BYTUIBHUX IUIacTax BHBYCHA
HEJIOCTaTHBO TMOBHO. TOMY 3acTOCyBaHHS IIBOIO METOAY MOMJIMBO TLIBKH 3a
PIIIEHHSIM €KCHEPTHOI KOMICIi JJii OpPIEHTOBHUX PO3PAaXyHKIB IPHU BIACYTHOCTI
MOXJIMBOCTI BU3HAUYEHHS MPUPOJHOTO TA30HOCHOCTI BYTUIBHUX IUIACTIB IHIIUMH
METOIaMH.

2.4. Kommiekcunii metog MI'PU

[eti MmeTO 3acCHOBaHWI Ha BUKOPUCTAaHHI O€3MEepEepPBHOIO ra30BOr0 KapoTaxKy
BUXIJHOT 31 CBEP/JIOBUHU TPOMUBHOT P1JIUHU.

['a30BUM KapoTaxkeM 10 CBEPAJOBHHI B poO3pi3i MOpIA BUSBISIOTHCS
ra30BUUIAIOY1 1HTEpBaIU (BYT'UIBHI TUIACTH 1 Ta30BMICHI MOPOAM). 3a 00CITOM rasy,
BUHECEHOr0 OYpOBUM pO3YMHOM 3 IHTEpBaJly Ta30BMICHHX TIOpiJ, BH3HAYaIOTh
KUIBKICTB Ta3y, U0 BUAUTMBCS 3 1 M nepedypeHoi mopoiu.

BusznauuBmu oOcar rasy, BHHECEHOIO OYpPOBUM pPO3YMHOM 3 IHTEpBaly
BYT'UTLHOTO IIJIacTa, 1 3aJIMIIKOBY Ta30HOCHICTh BYTUIBHOTO KEpHaA 1 IUIaMy, 3a
PIBHSIHHSIM ra30BOro 0ajaHCy 3HAXOASATh MPUPOIHY Ta30HOCHICTh BYT'UIBHOTO IJIACTA.

Kommniexkcunit meron MI'PU € enyiHMM MeETOOOM BHSBIECHHS T'a30HOCHUX
TOPU30HTIB Y IOPOJIaX BYTJIEHOCHOT TOBIII 1 HEPEKPUBAIOTH 1X BiJIKJIAICHS.

JIns miABUINEHHS TOBHOTHM BHMBYEHHS TAa30HOCHOCTI MOPiA, IO BMIIIAIOThH
KOMIUIEKCHUM MetoaoM MI'PU cnij mupiine BUKOPUCTOBYBATH JIaH1 CTaHJAPTHOIO
BYT'JIBHOTO  KapoTaxy, OIYHOrOKapoTaxXy 30HAyBaHHs, KaBepHomeTpii 1
71a00paTOPHUX BU3HAYEHD JEAKUX (DI3UYHUX BIACTUBOCTEN TPCHKUX MOPIA.

[Ipu mepeTuH1 CBEPATOBUHOIO BYTUILHOTO IUIacTa OOCST Ta3y, 110 BUHOCUTHCS
IIPOMUBHOIO PIIMHOIO HA MOBEPXHIO, CKIAAETHCSA 3 00CATY rasy, 10 BUIUISETHCS 3
BYT'JIBHOTO KE€pHa 1 HUIaMy, SIKAW JIOPIBHIOE CyMi pPI3HHIb MDK MPUPOJHOIO
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ra30HOCHICTIO /1 3aJTMIIIKOBUM 3MICTOM T'a3y B K€pHI @ 1 111J1aMi b Ha MOBEPXHI1; 00CATY
ra3y, 10 HAJXOJUTh 3 YACTUHU IUIACTA, IO MPUJISATAE 10 CTIHOK CBEPAJIOBUHU O ;
o0cAry rasy, 110 BHOCUTBCA B CBEPJJIOBUHY NMPOMUBHOIO PIAMHOIO Oy 00CATY Tazy,
1110 BUALISAETHCA 3 OPIA, IO BMIIATh (yop, 1 00CATY rasy, o BUAUIAETHCA 3 IUIAMY,
paHile nepedypeHHUX BYTUIbHUX IIIACTIB Oy

Q06 = (F_ Cl) 8K + (F_ b) Eum + QCT + QBX + Qnop + QI.HJ'[ s 0M3, (125)

ne gx1guy — BIANOBIIHO Bara KepHa 1 Bara Iuiamy, Ke.

[IpaktyHi poOOTH TMOKa3zanu, U0 BeduuuHAa (J.; HE3HAYHA 1 3HAXOJIUTHCS B
JOIYCTUMHUX MEXaX, TOMY HEI0 MOXHa 3HEXTYBATH.

Opx + Ouop T Oun CKNaJaI0TH (HOHOB1 CBIJYEHHS, TOMY LI CyMa IIO3HAYa€ThCs
Qp.

3BIACH MPUPOJHA TA30HOCHICTh BYTIJIBHOTO IUIACTAa BU3HAYAETHCS 32 TAKOIO
dhopmyoro:

AR AR T (1.26)
gK +gwﬂ

[Ipu mepeTrHi CBEpUIOBUHOIO Ta30HOCHUX MOPIJ 00CAT Ta3y, U0 BUHOCUTHCS
MIPOMUBHOIO PIAMHOIO0, CKIAJAETHCS 3 00CATY rasy, 0 BUAUIAETHCS 3 MOPOJAHOIO
KepHa 1 nuiamy, o0csry rasy, 110 HaJXOAUTh B CBEPJIOBUHY 3 MEPECIUHUX MOPil, 1
(hOHOBHUX CBIIUCHb.

3 orssiy Ha T€ U0 OCHOBHHM 00CST ra3y B IOPOJax MICTUTHCA Y BUIBHOMY CTaH1
B MIOpax 1 TpIIIMHAX, 3aJTUIIKOBUI Ta30BMICT K€pHA 1 IUTaMy Jy’Ke Majiui, TOMy 00cCsT
raszy, 1o BuAUIMBCs 3 1 1 mepedypeHoi nopou,

v LT i (1.27)

nop
m

7ie m — MOTYXHICTh TA30HOCHOTO 1HTEPBAITY TOPI/I.

JIJisi yTOUHEHHS TOJIOKEHHSI Ta30HOCHUX TOPU30HTIB 1 iX MOTYXKHOCTEW CIiA
BUKOPUCTOBYBATH JIaH1, OJEP>KyBaHl CTAHAAPTHUM BYTUIBHUM KapOTaKeM 1 IHIIUMHU
MPOMUCIOBO-T€OPI3UUHUMH  MeToAaMu (OIYHUM 30HAYBAHHSIM, KaBEPHOMETPIs,
Ha(TOBUM KapoOTa)eM 1 1H.)» A TaK0X CJiJI MPOBOAMUTH JIaOOPATOPHE JTOCITIIKEHHS
KEpHIB LIUX TOPIJ JJIsl BCTAHOBJIEHHS iX KOJEKTOPCHKUX BIACTUBOCTEH.

TakuM uuHOM, JII BU3HAYEHHS Ta30HOCHOCTI BYTUIBHUX IUJIACTIB 1
ra30HaCMYEeHOCTI BMIIIAIOYMX TMOPIA B TPOLECT PO3BIIYBAJIBbHOTO OYypIHHSA
KoMIuiekcHUM MeTooM MI'PU notpiOHO:

— IPOBEJICHHA O€3MepepBHOr0 Tra30BOr0  KapoTaXy BUXITHOTO OypOBOTO
pO34uuHy, BiAOIp 3pa3KiB BYT'iILHOTO 1 MOPOJHOTO KEpHA 1 IIUIAMy 3 Ta30BUALISIIOUNX
IHTEpBaJIIB B TEPMETUYHI CY/IUHU;

— Aeraszamisi BIAIOpaHUX 3pa3KiB Ta aHalI3 BUTATHYTOrO Ta3y; MPOBEACHHS
J0JTATKOBUX CIIOCTEPEKEHb (BU3HAUEHHS MPOAYKTUBHOCTI Hacoca 1 00csry 0ypoBOro
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pPO3UMHY, 110 BUXOAUTH B 1 Xx6; yacy BiJicTaBaHHsS OYpOBOT0 PO3YMHY; XPOHOMETPAKY
OypiHHS BYT'UIBHOTO IJIacTa 1 iH.);

— BUKOPUCTAHHS JJaHUX CTAHJAPTHOTO BYTUIBHOTO Ta IHIIMX BHUAIB KapOTAXKY;
MIPOBEJICHHS PO3PaXyHKOBHX POOIT.

IIposedenns be3nepepsrnozo 2azo6020 kapomadicy. 1'a30kapoTaxkHy anapaTypy
BCTAHOBJIIOIOTH OUIsI OypoBO1 BMILKM Ha BeCh Iepioj OypiHHS cBepAIoBUHM. Jljis
MPOBEJICHHS OE3MepepBHOTO Ta30BOI0 KapoTaXXy BHUKOPHUCTOBYIOTH CIIELIabHI
HaIBaBTOMATHYHI Ta aBToMaTH4H1 razokaportaxHi ctanuii ['KC-3, AT'KC-5 ra in.

VYcTaHoBKa Ta30KapoTa)KHO1 amapaTypu Oe3nmepepBHOrO il MOJIATae B
MIAKITIOYEHH] €JEeKTPOKUBIICHHS, PUETHAHHS Ta30BIBIIHOT TPYOKH, pO3TAIIOBAHOT
Ha Jera3atop, O Tra30KapOTaXHOI amaparypu, MepeBiplll MPaBUIBLHOCTI POOOTH
razoaHanizaTopa (3rifHO 31 CHEIIaTbHOIO IHCTPYKIIIEIO) 1 3aKpIIJICHHI Jiera3aropa B
KOJI001.

VY 3B'I3Ky 3 TUM 110 Ta30KAPOTAXKHUM JIera3aTop HE MOXke OyTH pO3TalllOBAHMI
011 camMoro rupia CBepUIOBUHM, JJI1 3MEHIIEHHS BTPAT rasy 3 BUXITHOTO OypOBOTO
pPO3UMHY HAa BEPXHIO YacTHUHY o0cagHOl TpyOM HacaJKyeTbcs TpyOa 3 OOKOBHM
BIJIBOZIOM, Ha SIKMI HaJ1BA€ThCsA TYMOBUH roppoBanuii mianr giamerpoM 50- 60 mMm,
110 BIIBOJAUTH OYpOBUI PO3UMH A0 JE€ra3aropa, 110 BCTAHOBIIOETbCS HE Aalll HIXK Ha
Bincrani 0,5 M Bim KiHusg nuiadra. Jlerazatop MOBHHEH OyTH IOIUIAaBKOBOTO a0o
IITHEKOBOT'O THITY 3 Ta30BIABOJOM Y BepxHii yacTuHi. HeoOXiHO cTeXUTH, 1100 Mmix
JIera3aTopoM He HAaKOMM4YYBaBCs 1IJIaM 1 30epiraBcsi MOCTIMHUI piBeHb P1IUHU.

["a3, mo BUALIAETHCA 3 OYpOBOTO PO3UMHY, Pa30M 3 MOBITPSM 3aCMOKTYETHCS
yepe3 BXITHUHM OTBIp Jera3aTop 1 HaAXOAUTh Yepe3 poTaMeTp Ha ra30aHalizaTop i aaii
B BAKyYMHHUI HAacOC, 4epe3 BUXITHUN OTBIP SIKOT'O BUKUAAETHCS B aTMOC]EDY.

["azoananizaTop mpalioe 3a TPUHIMIIOM MICTKa YiTCOH, JBa IUieYa SIKOTO
BUKOHAHI1 3 MJIATUHOBUX HUTOK, BMOHTOBAaHUX B repmeTuyHi kamepu. OJHa kamepa
3all0BHEHA MOBITPSIM, a Yepe3 IHIIY MPOXOIAUTh Ta30MOBITPSHA CYMIII 1 Jera3atop.
[Ipu HassBHOCTI rOPIOYMX ra3iB OCTaHHI 3ropsAIOTh HA PO3MNEUCHIN MIATUHOBINA HUTIII,
IpU OMY TeMIEepaTypa HUTKU IMIABUILYETHCS, 3MIHIOETbCA 11 OMip 1 MOPYIIYETHCS
KOMIIEHCallisl MicTKa. ENeKTpoBUMIpIOBAIbHUM MpuUIIajl, BKIIOUEHUH B IBUTYH MICTKA,
JIa€ CBIIYEHHS, 110 30UIBLIYIOTHCA 31 3pOCTAHHIM KOHIEHTPAIlil TOPIOYHMX ra3iB.

[lepeBipka cripaBHOCTI ra3oaHanizaTopa 3A1MCHIOETHCS MPOMYCKaHHSAM IITYYHO
BUTOTOBJIEHUX Ta30BUX CyMillled 3 TEBHUM BMICTOM METaHy, a TaKOX ILJISIXOM
B1100py Mpo6 ra3omiaBiAHOI JiHIT 1 aHAMI3Y iX B 1ab0paTopii.

J1e61T Buxoay OypOoBOTO PO3UYMHY BU3HAYAETHCS IO BUTPATOMIpPY abo 3a 4acom
3alOBHEHHS CYIUHU MEBHOTO o0cAry koxkHi 30 XB MiJ Yac MiJBULICHUX TMOKa3aHb
ra3zoasaiizaTopa.

CrhiBBIAHOIIEHHS MDK IOKa3aHHAMM Tra3oaHaii3aTopa 1 BMICTOM METaHy B
OypoBOMY pO3UMHI 3aJ€XKHUTh BiJl BJIACTUBOCTEH OypOBOro po3uMHy (B'A3KOCTI 1
MUTOMOI Baru) 1 Temmneparypu. ToMy HEOOXiTHO CHCTEMAaTHYHO, HE PIJIIe OJHOTO
pa3y B 3MiHY, 1 IpU BCiX 3MIHaX B KOHCHCTEHIIIl PO3YMHY BU3HAYaTH MUTOMY Bary,
B'SI3KICTh 1 TEMIIEPATYPY PO3UHHY.

Biobip npo6. 3 mNIgHATOrO Ha TMOBEPXHIO BYTUIBHOIO KEpHa Ha KOXEH
npoOypeHUX METp BIAOUPAIOTH OJIHY MpoOYy, 3 ByTUILHOTO MJIacTa - HE MEHIIE JIBOX.
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[Ipo6u nomiiaroTh B TepMETUYHI CYJIMHU 13 3a3HAYEHHSAM 4acy BiJ KIHIM TigioMy 10
noyaTka repMeTH3allii.

[nam Byruuig BiAOUpaEThCS 3 IIJIAMOBOTO TPpyOW abo 3 KampoHOBOI MiIlIKa,
yepe3 SKHUM MpOIyCKAaeThCs OypOBHM pPO3UYMH 1 TOMIIMIAETHCS B TE€PMETHUHUNA
MOCYJIUHY.

JlouiibHO BiIOMpaTH 3pa3Ku MOPiA B TEPMETHYHI CYJIMHU 3 IHTEPBAJIB MOPIT 3
MIABULICHUMHU TOKAa3aHHSMU Ta30aHaiizaTopa, a TaKoX 3 MOPUCTUX MOpLI IS
BU3HAYEHHS iX 3aJMIIKOBOTO Ta303MICTY 1 OIIHKM KIJIBKOCTI rasy, Il0 HaJXOAHUTh 3
nopiz B 0ypoBUi pO3UHH.

[Ipo6a BUXOAUTH 13 CBEPJJIOBUHU OYypOBOTO PO3UHMHY BiIOMPAETHCS Y CaMOTO
rupja CBEpJIOBMHU HE MEHIIE OJHOTO pa3y Ha 3MiHY MPU HE3MIHHUX CBIAYEHHSX
razoaHaiizaTopa, a MpHu 3MIHIOIOYMX MOKa3HHUKAaX - HE MEHIIE TPhOX - M'SITH Ipoo y
3MIHY JUJIi BCTAHOBJIGHHS B33a€MO3B'SI3KY IIOKa3aHb Ta30KapOTAXKHOI amapaTypu
Oe3rnepepBHOro Aii 3 pakTHYHUM BMICTOM METaHy B OypoBoMy po3unHi. Ha eTukeTkax
70 BiAiOpaHux mpoO, KpIM JaHUX MPO CBEPAJIOBUHU 1 IIIMOMHI, CNIJI BKA3yBaTH 4dac
B110OpY NMpoOH, OKa3aHHs razoaHaiizaTopa 1 Homepa pooounx (iTaMeHTIB.

[Ipo6Gu BXIAHOTO PO3YMHY CIiJ BIAOUpATH B TYMOBI TpPUIKH, 3a0e3nedeHi
MpoOKaMH 3 Ta30BIABIAHUMU MAaTpyOKaMu, 110 3aKPUBAIOTHCS TYMOBUMH TPYOKaMH 3
3aKkMMaMHu a0o 3ariymkamu. [Ipu BiCyTHOCTI MOKIIMBOCTI MIBUAKOT Jiera3ailii npoou
OypoBOro po34MHY CIiJ BIIOMpPATH B MOMEPEIHbO BaKyyMOBaH! CKJISIHKU BoOposa.
[Ipo6u BuXigHOTO OYpOBOTrO pPO3YMHY BiOMpaloThcs 3 marpyOka Hacoca s
CKUJAHHS PUIMHHU 3 METOI0 MEpeBIpKH 3a0pyAHEHOCTI PO3UYHMHY, IO 3aKAYYETHCS B
cBep/uioBuHY. [Ipu BH3HAYEHHI1 Ta30HOCHOCTI BYT'UIBHUX IUIACTIB BiOUparoTh 2-3
npoOu B 3MiHY, MpU KapooTyBaHHI mopia - 5-10 nmpo6 Ha TwxaeHs. i mpobdu
PEKOMEHY€EThCSI BIIOMpATH B Taki >k CyJIMHH, B sIKI BIIOMParOTh NMpoOU BUXITHOTO
OypOBOTO PO3UYHUHY.

Jerazanis BigiOpaHux mpoO MPOBOAUTHCS Ha Jera3aiiiHiid yCTaHOBIII.

3aJIMIIKOBAa Ta30HOCHICTh BYTUIBHOTO KepHa ab0 HUIaMy pPO3PaXxOBYETHCS B
TaKii MOCI1A0BHOCTI:

— BU3HAYalOTh OOCSITH KOMIIOHEHTIB Ta3y 3a O00CAroM Tra3y, HaBeJACHHUM 0
HOPMAJIbHUX YMOB, 1 pe3yJIbTaTaMH ra30BOr0 aHaJI3Y;

- BU3HAUYaI0Th 3aJIMIIKOBY Ta30HOCHICTh K€pHa abo 1uiamy, Mo Ba3l ByT'JIbHOTO
KepHa a0o nutamy 1 o0csiraMu KOMIIOHEHTIB Tas3a;

- BU3HAUAIOTh Bary TOpIOYOI Macu MNpoOM 1 pPO3PaxOBYIOTh 3aJUIIKOBY
ra30HOCHICTh HAa TOPIOYY Macy 3 TEXHIYHOTO aHaTi3y.

Po3paxyHoK 3aJIMIITKOBOTO ra30 3MICTY MOP1J IPOBOIUTHCS aHAJIOT14HO, ajie 0e3
BU3HAYEHHs ra3o 3MICTy Ha roproouy macy. ['a3o 3micTy npo® TpOMHUBHOI PiIMHU
PO3PaXOBYETHCS HACTYITHUM YHHOM:

- BU3HAYalOThCAd OOCATH KOMIIOHEHTIB Ta3y 3a o0CSroMm rasy, HaBeIEHHUM [0
HOPMAJIbHUX YMOB, 1 pe3yJIbTaTaMH ra30BOr0 aHaJI3Yy;

- BU3HAYAETHCS Ta30 3MICT OKPEMHUX KOMIIOHEHTIB razy B OJMHHII 00'eMy
piAMHY 32 00CSITOM IPOMUBHOI PIAMHU, B3ATO1 AJI aHAII3Y.

[Ticns nmerasamii mpoOu OypoBOro pO3YMHY MPOBOAUTHCA ii GioTais s
BHU3HAYEHHS Baru BYrUILHOTO IIJIaMY, SIKWW MOTPAIUB B LIE 00CAT piIuHU.
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Jlooamkosi eusnauenns. llpu Taz30BOMY KapoTaki CBEPAJIOBUHH BEIEThCS
XpOHOMETpaX BCiX omneparliid. 3arucu BUPOOJISIOTECS B TIOJILOBOMY JKYpHATI.

[Ticnsa ycTaHOBKH Jera3zaropa BU3HAYAETHCS Yac MPOXOJKEHHS ra3y Bij rupia
CBEpJUIOBUHU JI0 TazoaHaiizatopa. [l 1poro mij aera3aTop BHOCSTHCS JIETHOU1
roproYi PiIAMHYU 1 BIIPAXOBYETHCS Yac 3 MOMEHTY 1X BHECEHHS 10 MOSBH IMiIBUIIIEHUX
MoKa3aHb razoaHanizatopa. Lleit TepmiH BpaxoByeThCs MpuU BiAOOP1 MPOOH BUXOIUTH
OypOBOTO PO3UYHUHY.

Po3paxyHok TpuBangocTi pyxy OypoBOTO pPO34MHY BiJl 32000 10 TOBEPXHIi
(BimcTaBaHHSI OypOBOT'O PO3UMHY) 3AIMCHIOETHCS 32 (POPMYIIOIO

d: —d:

t. =0,000785 w H  xa, (1.28)

poo

e t; — 4ac BiJICTaBaHHs OypOBOTO PO3YHHY, X8, d.; — IAMETP CBEPIJIOBUHH, MM, dy —
30BHINIHIN A1aMETP INTAHT, MM, V0, — 1€0IT BUXITHOTO OypOBOro PO34YHHY, on’/xe; H
— rIMOWHA CBEPJIOBUHHU, M.

binbmr  TouHO BimcTaBaHHS ~OypOBOTO pPO3YMHY MOXKHA  BH3HAYaTH
eKCIIEPUMEHTAIBHO 32 JOMOMOTOI0 3aCHIKH B CBEPJUIOBHHY JpiOHO HApi3aHOTO
uenodany, BiBca ab0 KynbOK 3 (OIBIH, 3aJMBKa CUJIBHOTO EJIEKTPONITY abo
(bmroopiciiiHa.

VY mepmomy BUNAAKy BH3HAYAIOTh Yac MOSIBU B THUPJI CBEPJIOBHHU TEPIIMX
JacTUHOK IienodaHy, BiBca ab0 KyJbOK 3 (OJBIH, B JIPYyroMy - 3a JOMOMOTOIO
CHEIaIbHOTO MPWJIaAy CIOCTEPIratoTh EJIEKTPONPOBIIHICTh BUXITHOTO OYypOBOIO
pO3UMHY 1 BiJ3HAYarOTh MOMEHT ITiBUIIIEHHS IOKa3aHb, B TPETHOMY BHUIAAKY -
BCTaHOBIIOIOTh TMOYAaTOK JIFOMIHECICHINI BHUXIJHOTO PO3YHMHY 3a JIOMOMOTOIO
JIOMIHECLIEHTHOT JIaMIIH.

B mpomy BumaaKy yac BincTaBaHHS OYpOBOTO pO3YMHY BH3HAYAIOTh 32
dhopmyIior

!
t,=t'—t,, , X8, (1.29)
Je t — dYac OJHOPa30BOi IUPKYJAIii OYypOBOrO pPO3UMHY IO CBEP/JIOBHHI, SKE
BU3HAYAETHCA EKCIEPUMEHTAIBHO, X8, 5 — Yac pyxXy OypoBOro po34HHY IO

BHYTpIIIHIMH TpyOaM Bijl MOBEPXHi 10 32005, 110 BU3HAYAETHCA 32 (OPMYIIOI0

2
[, = 0,000785(M]H , X6, (1.30)

Hac

ne dy, — BHYTPINIHIA aiameTp mTadr, mm, H — rnubuHa cCBEpIIOBUHU, M, Vi —
(haKTHUHA IPOTYKTHBHICTH HACOCA, OM/X6.

Yac BiacTaBaHHS OypOBOTO PO3YMHY IPU 3MIHHIA MPOJYKTUBHOCTI Hacoca
BU3HAYA€THCA 32 HOPMYIIOI0
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=t +t, V’*“‘ +1,, X8, (1.31)

Hac

e ¢; — Y9ac pyXy pO34MHY 10 CBEP/IJIOBHHI Bijl 320010 TP MEPBUHHIN MPOTYKTUBHOCTI
Hacoca, X8, t, — 4ac pyXy pO34MHY IO CBEP/JIOBUHI MPHU 3MIHEHIN MPOAYKTUBHOCTI

. " . . . . 3
Hacoca, xe6, V 1 Vnac — IICPBICHA 1 3MIHCHA MPOAYKTHUBHICTH HACOCA, OM /x@,' tOCT —4yac

Hac

3yIUHKHU HAacoca, X6.
Obpobka ompumanux oanux. [Ipu KOXKHI1I 3MIH1 TapaMeTpiB OypOBOTO pO3UUHY
BCTaHOBIIIOIOTH 3aJICKHICTh MDK TIMOKa3aHHSAMH Ta30aHami3aTopa i1 Ta30 3MICTy
BUXIHOTO OYpOBOIro po3uuHy 1 0yayroTh rpadiku abo CKIagaroTh TaOJIULIL.
OO6csr ra3y, BUHECEHOTO 3 CBEP/AJIOBUHHU 3a NEpioj] PIBHO3HAYHUX IOKAa3aHb
ra3oaHainizaTopa, po3paxoBylOTh 3a (OpPMYJIO0

0 - lVgoafoc o, (1.32)

ne Vpes — nedit BI/IXiI[HOFO OypoBOr0 PO3YMHY 3a TEPioJ] PIBHO3HAYHUX IOKa3aHb
ra3oaHaizaTopa, oM /xe; t — dac plBHOSHa‘lHI/IX MOKa3aHb ra3oaHalizaTropa, xg, ¢ —
Ta30 3MIiCT BUXIZHOTO PO3YHHY, CM /OM’.

3aranpHUil 00CAT MeTaHy, IO BUAUIMBCS B OypOBHH PO3YMH, BHU3HAYAIOTH
MiJICYMOBYBaHHSIM

V t
0,.=-50-= zloggc, o’ (1.33)

Bara kepHiB, MIHATHX yciMa 3aCTOCOBYBaHUMHU NpH OypiHHI 3 JaHOTO
BYT'UJIBHOT'O IJIACTy OYpOBUMH IHCTPYMEHTaMU, PO3PAXOBYETHCA 32 (OPMYIIOI0

gy =0,000785> dil v, ke, (1.34)

1€ g, — N1aMeTpHu KEePHIB, NITHATUX PISHUMU THCTPYMEHTAMU, MM; /,, — TOBKMHA KepHa
. . . . 3
BIJIMIOBIJHOTO A1aMeTpy, M, Y — 00'eMHa Bara BYTULIs, &/cm”.
Bary nuiaMmy BU3Ha4aroTh 3a GOpMyIIO0

2., =0,000785d> hy —g, , Ke, (1.35)

cep

1€ desp — A1AMETP CBEP/UIOBHHH, 1, h— HOTy)KHiCTB BYT'UIBHOTO IJ1acTa, M.
JiaMeTpa CBEpVIOBUHM; IPU KPUXKOMY BYT'ULI1 10 AlaMETPY CBEPAJIOBUHU HEOOX1THO
nonasatu 10% nasst 001Ky BUCUITAHHS BYT LIS,

Po3paxyHOK Ta30HOCHOCTI BYTUIbHHMX IIJIACTIB BEJAETHCS B 3aJIeKHOCTI Bij
MPUPOAHUX BIIACTUBOCTEN IIacTa, T€OJOTIYHMX YMOB HOro 3ajsiraHHS 1 TEXHIKU
OypiHHS.
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B igeasbHOMYy BMMajKy, SIKII0O B TOKPIBJII Ta TPYHTI IJlacTa 3alsraioTh
MOHOJIITHI TOTaHO Ta30MPOHUKHI MOPOAM, a BYTUIBHMM IUIACT XapaKTepU3YETHCA
MIJBUIIICHOIO Ta30BiJJlauelo, TO MpU HOro mpoOypiBaHil BiA3HAYAIOTHCS MIIBUILCHI
CBITYEHHS Ta3y, L0 MEePEeBUILYIOTh (POHOBI B JIECATKM pa3iB. ByruibHuii muact Ha
aiarpaMi BUpaxkaeTbcsl 4iTkuM mikoMm (puc. 1.10, a). Bci minBuileHi CBiIYEHHS
razoaHaiizaTopa BIIHOCATBCS /0 BYTUIBHOTO IUIACTY 1 PO3PaXyHOK Ta30HOCHOCTI
3MIMCHIOETHCS 3a popmyrioto (1.26).

[Ipu He3HauH1i ra3oBigAayvl Byruuis MiK Ha Aiarpami, BIATOBIIHUI BYTUJIbBHOMY
miacty, npaktuyHo BiacyTHa (puc. 1.10, 6). IlpuponHa ra3oHOCHICTH IUIacTa
MPUIMAETHCS PIBHOIO 3aJUIIKOBOT Fra30HOCHOCTI.

SIK110 BYTUIBHI IJIACTH PO3JUIEHI TOPOJAHUM MPOCIOEM HE3HAYHOT MOTY>KHOCTI,
TO MeXa MDK HHMHM Ha jiarpami, ik IpaBWJIO, HE MPOCTexKyeThcs. Ha miarpami mae
Miciie oauH 3aranbHUM miK (puc. 1.10, B). ['a30HOCHICTHP B I[LOMY BHMAAKY
PO3PAaXOBYETHCS TaK CaMo, SIK 1 JUIsl OJHOTO IUIACTa, 3 ypaXyBaHHSIM METaHy, IO
MpUNaaae Ha MOPOJHUN TPOIIAPOK.

[Ipu «mpormycKy» BYTuUIbHOIO IIacTa CTOBIMYUK KEpHA BYTULIA, K IPaBUIIO,
MOBHICTIO pYyHHYeThcs. PyiiHyBaHHS KepHa BYTuULIsS BIAOYBAaeThbCs SIK B IpolLeci
OypiHHS, TaK 1 IPU CTUPAHHI HOr0 KEpHIB MOP1A TPYHTY 1 MOKPIBIi O€3M0CepeIHRO B
KOJIOHKOBI1M TpyO1. ToMy MeTaH, 110 BUALISETHCS 3 pyHHOBAHOTO K€pHA BYT'LLIA, Oy/ie
HAJXOAUTH B OypOBHI PO3UMH OJHOYACHO 3 METAHOM, L0 BUJUISETHCS 3 PO30YIOI0YO1
nopoAu. 3a paxyHOK LIbOTO MK Ha Jiarpami Oyze mupiie i 3Mmimenuid Buu3 (puc. 1.10,
r). Po3paxyHOK ra30HOCHOCTI 3IHCHIOETHCA 32 (DOPMYIIOIO

b —
et o5, (1.36)
8un

[Ipy HasBHOCTI B MOKpiBAI @00 TPYHTI IUIacTa MOPUCTUX UM TPIN[MHYBATUX
MOpiJl YaCTUHA METaHy 3 BYTUIBHOTO IJIACTa MPOHUKAE B MIOPHU 1 TPILIMHU TOPOJIH, B
pe3yabTaTi 4oTo BiIOYyBaETHCS MEPEPO3MOALI ra3y B IIIACTI 1 MOPOAAX, O BMIIIAIOTh.
Po3THH Takux 30H CYNpPOBOKYETHCA THTEHCUBHUM T'a30BUAUICHHSM, KU JOPIBHIOE
a00 mepeBUIIy€e Ta30BUAUICHHSIM MPpU OypiHHI BYruuisd. B nboMy BUnaaky HeoOX1THO
«B1IOUTHU» KOPAOH TOKAa3aHb BUAUIEHBb razy 3 BYTUUIA 1 MOPOJAU MPO Te, o0 aatu
KUIbKICHY XapaKTEepUCTUKY T'a30HOCHOCTI MOPiJ MOKpiBil 1 rpyHTy. Ha miarpami mik
BIIMOBITHO 3MIIYEThCA 1100 TwiacTa (puc. 1.10, 1, e, x).

Po3paxyHOK ra30HOCHOCT1 BYTIJIbHUX TUIACTIB B IUX BUIAAKAX MPOBOIUTHCS 3a
dbopmyroro (1.26) 6e3 ypaxyBaHHs ra30BUAUICHHS 3 TIOKPIBII1 1 TPYHTY IJIacTa.

SIkuio ra3oHOCHA Mopoja 3ajisirae B IPyHTI IUIacTa, TO MICIS MPOOYprOBaHHS
BYT'ULJISL IOUUIBHO 3A1MCHIOBATH MPOMUBKY CBEPAJIOBUHU 0€3 MOTIMOJIEHHS OCTaHHBO1
3 METOI BUAAQJICHHS 31 CBEpPUIOBUHHM BYT'UIBHOIO HUIAMY J0 3HMXKEHHS MOKa3aHb
razoaHanizatopa 10 (oHoBux. Bci cBimueHHs 3a mepiog OypiHHS MO BYTULIIO 1
MPOMUBAHHS BITHOCSTHCS IO BYT'UIBHOTO TLJIACTY.

[Ipy TpuBanMX NIABUIIEHUX NOKAa3aHHSIX rasy 0Opu OYpIHHI MOPiA MOXKe
BUHUKHYTH 3arpo3a, 110 BUAUICHHS ra3y BiIOyBa€ThCs 3 OAHOrO paHille MPOMIeHOro
TOPU30HTY.
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BB  mpoiiieHoro Ta30HOCHOTO TOPU3OHTY HAa HACTYMHI TOKa3aHHS
razoaHajizaTopa MO>KHa BUSIBUTH MPU MPOMUBAHHI CBEPAJIOBUHHU 0€3 MOTTHOJICHHS
OCTaHHBOI.

[IIBuaKke 3HIKEHHS TMOKa3aHb rasoaHaiizaropa CBIAYUTH IMPO BIACYTHICTH
ra30BUJIICHB 3 TIPOMJIECHOTO TOPU3OHTY.

Zh

'_‘7..7]472’7_/1 777777

(I

Wm;zﬂ/zz//f/fzy-

Mamn. 1.10. Cxemu razokapoTaxxHuX Jaiarpam

[linBUIIEH] MOKA3HUKIB ra3y, sKi MPOSBISIOTHCS TPUBAIMNA 4Yac B MpoIleci
MIPOMUBKHU CBEP/IIOBUHM O€3 ii MoriubiaeHHs, BKa3yloTh Ha TPUBAIO4€ ra30BUIUICHHS
3 MPOWIEHOro TOpPU30HTY. B 1bOMYy BHMNAAKy Ta30BHAUICHHS BHILEIEKAYOTO
TOPU30HTY NMPUNAMaIOTh 32 (POH 1 BPaxOBYIOTh MOKa3aHHsS, L0 MEPETBOPIOIOTH LieH
YMOBHHU (OH, 10 TUX MIp, TOKK BOHU HE 3MEHIIATHCS 10 CHOTOACHHS.
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Jlisi BCTaHOBJIGHHSI BEIMYMHM (OHOBUX CBIAYEHb Mepesl MpoOyprOBaHHIM
OCHOBHUX BYT'JIbHUX IUIACTIB HEOOX1THO MPOBOUTH MPOKAYKY OypOBOro po3uuHy 6e3
OypiHHS.

[Ipu mepeTuHi iHTEpBady Ta30HOCHUX TMOPiA OOCAT rasy, 1o BUAUIUBCS 3 1 M
npoOypeHoi MOpoIu, Po3paxoByeThes 3a popmyoro (1.27).

Jlo HeOdonikié 1ILOrO METOAY BIIHOCSATHCA: HHM3bKAa MPOAYKTHBHICTH Mparll i
BITHOCHO BHCOKa BapTICTh poOiIT; TPYAHOILI OOJIKY PI3HUX T€0JOriyHUX (haKTOpiB,
BIUIUB SIKMX HEMOCTIMHO 1 AK HACIiJOK YMOBHICTh PO3PaxyHKY OKPEMHUX BEJIMYUH;
HEMO>KJIMBICTh 3aCTOCYBaHHSI METOAY MPHU MOTJIMHAHHI IPOMUBHO1 pinuau Ounbiie 40
- 50 %.

2.5 Komiuiekce reoQisM4HUX J0CTIIKeHb B CBePAJI0BHHAX

Kommeke reodiduunux gocnimkeds y cBepaioBunax (I'IC) mo3Bossie
BUPIIIMTH HACTYIIHI F€0JIOT14H1 3aBAaHHs [12]:

— OLIIHUTH YTJIEHACHIIIEHHOCTh PO3pi3Yy;

- BU3HAYUTH KOJIEKTOPCHKI BIACTUBOCTI MPChKUX MOPIJ;

- MPOTHO3YBATH PO3PUBHI NOPYIICHHS 1 30HU TPILUHYBATOCTI,;

- BUSIBUTH JIOKQJIbH1 ra30B1 CKYITYEHHS;

- OI[IHUTHU Ta30HACUYEHICTbH Ta 1H.

Cytaicts I'JIC nonsirae y BUMiproBaHH1 B3JI0BX CTOBOypa CBEPAJIOBUHU
@izuuHux eracmusocmeli 2ipcoKux nopio, a TaKoX @izuuHux noseu (IPUPOAHUX ab0
HITYYHO CTBOPIOBAHUX B CBEp/JIOBMHAX). D13WYH1 BJACTUBOCTI T'PCHKUX MOP1JA TICHO
MOB's13aH1 3 iX CKJIaIoM, OyJJOBOIO 1 XapakTepoM HacudeHHs. 3a Bumipamu ['JIC
OTPUMYIOTh BIJIOMOCTI PO THI, CKJIAJ 1 HACHYEHOCTI MOPI, IO CKIAAAI0Th CTIHKU
CBEpAJIOBUHU. Pe3ynbTaTi reoi3sMUHIX JOCHIKEHb 300paKyI0ThCS Y BUTIIAII
aiarpam, siki Bi1oOpakaroTh 3MiHY MapaMeTpiB TPChbKUX MOPiJ 1O TIMOUH1
CBepAJIOBUHU. JJI1 BU3HAYEHHS OCTaHHIX 3acTOCOBYIOTh psiag metoais ['JIC:

- 0CHOGHI (ENIEKTPUYHUM ,paJllOaKTUBHUM, aKyCTUIHUM);

- 000amkosi (TEepMOMETPisl, PE3UCTUBIMETPIs, KABEPHOMETPIsl, IHKIIIHOMETIS,
nepdopaitiis o6cagHuX TpyO, KyT MaJiHHS TPChKUX MOPIJ Ta 1H.).

[lepenix MeTO1iB 3aCTOCOBYBAHHUX B ra30Ha()TOBOI I'e0JI0T1i HABEIEHO B Ta0JI.
1.2. Hmkue HaBeJeHa iX KOPOTKA XapaKTEPUCTHKA.

Enexmpuunuii kapomasic BUMIPIOE IBa OCHOBHUX MapaMeTpH TIPChbKUX MOPIA:
noTeHiian MuMoBibHOI nosgpu3zailiii (I1C) 1 ynaBaHoro nuTomMoro onopy ripcbKux
nopina (KC).

Hiarpamu [1C 3acTOCOBYIOTH 17151 pO3UJIEHYBaHHS PO3Pi3iB CBEPJIOBHH 1
BUJIUICHHSI KOJIEKTOPIB, BU3HAUCHHS MiHEpasli3allli M1acTOBUX BOJI, OI[IHKH
[JIMHUCTOCTI TIOPIJ] 1 BU3BHAYEHHS KOJIEKTOPCHKUX BIACTUBOCTEN MPOAYKTUBHUX
TOPU3OHTIB.

Po3pizusitoTh Taki MmeToau kapoTtaxy omnopy (KC):

- KapoTaX 3BUYalHUMHU TPHOXETIEKTPOIHUMH 30HIAMH;

- biune kapoTta)kHe 30HAyBaHHS HAOOPOM 3BUUYANHUX 30H/IB;
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- OIYHUM KapoTaxK;
— MHUKPOKapOTaK;
- IHAYKIIHHUM KapoTax.

Tabnuua 1.2

Kommieke reodi3MaHUX TOCTIKEHbaHU I

Buam gocnimkeHs

Macmrrad
3aIucy

IarepBan
ic-HUH, M

[Ipumirka

1. O00B'A3K0BHI1 KOMILIEKC re0Qi3nYHUX J0CTi/IKeHb

MJ1aCTiB 1 KOJIEKTOPIB

CrangapTHUN KapoTax 1:200 0-2300 |IHTepBan HOCIIKEHb

KasepHOMeTpis i 1:200 | 0-2300 i€ Otbie Hix 300 m

npodinemeTpis

PK (I'K-HI'K) 1:200 | 580-2300

[HKITiHOMETpIS 1:200

bK3 1:200

bK 1:200 [HTEepBan TOCTIHKEHD

bMK 1:200 He Oubiie HK 100 M

IK 1:200

AK 1:200

PK (I'K+HTI'K) 1:200 Y poayKTUBHIM TOBIII po3pi3y uepe3 30|

Tepmomerpis 1:200 M ITICJIS IEMEHTYBaHHSI eKCIUTyaTaliiHo1
KOJIOHU

Jletanizaniis ByryIbHUX 1:50

2. Kommniekc reogizuaHux 10c¢

.]'li,)])KeHl) AJIs1 BU3HaAY

€HHS TEXHIYHOI0 CTaHy CBCPAJIOBUH

'K, noxatop my¢dt

AKII

TepmoMeTpiss BUTpATOMETPIs
'K, IHHK

1:200

1:200

1:200

580-2300

J11g IpuB'A3KM 1HTEpBaly nepdoparii 1
KOHTPOJIIO ii
(hakTHIHOT TIIMOUHM

I[J'If[ BHUBYCHHA SIKOCTi HGMGHTYBaHHSI
KOJIOHH 13a0e31eueHHs HaqIiHOo1
130141111 00'€KTIB.

J1J1 BUSIBIIEHHS Ta OLIIHKUA poO0OYHX
[J1aCTiB 1 IHTEPBAIIIB MEPETIKAHHS
[J1aCTOBUX (PIIIOINNIB 3a KOJIOHOIO

3. Kommiekc 101aTKo

BHUX reoizsMUHMX A0CTiIKEeHb

[loBTOpPH1 BUMIPIOBAHHS:
y He0OCaKEHHOM
CTOBOYp1 CBEPAJIOBUHU
a) bK

0) KaBepHOMETPIA

B) [1C

B 00CcaPKEHOMY CTOBOYp1
CBEpUTOBHUHA

a) 'K

0) HI'K

B) IHHK

1:200

1:200

580-2300

KoMIieke A0CiiKeHb MPOBOIUTHCS B
[EpPCIIEKTUBHUX IHTEpBajax.
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BumiproBaHHs 3BHYaHUMH TPbOXEJIEKTPOJHUMHU 30HAAMH JAOTh HAOJIMKEH1
YSIBJICHHS TIPO CIPaBXHIO BETUYMHY MUTOMUX €JIEKTPUYHUX OMOPIB TPCHKUX MOPIA.

biune xapomaoswcne 3onoysanns (bK3) Oinbln TouHO BimoOpaxae pe3yiabTaTh
BUMIpPIOBaHb YJaBAaHOTO MUTOMOTO OMOPY 1 MOJSATa€ B JOCIIIKEHHI T'€0JOrTYHOIro
pO3pi3y CBEpUIOBHHM HaOOpOM 30HAIB pi3HOro po3Mmipy. Pesynbratu 0OpoOku
matepianiB BK3 300paxxyioTh y BUIIISAI KPUBUX 30HAYBAHHS, HA SKUX 1HTEpBAIH
TPIIMHHUX KOJIEKTOPIB Bi/I3HAYAIOTh JBOIIAPOBUMHU KpUBUMHU. OCTaHHI MOPIBHIOIOTh
3 pPO3paxyHKOBUMH 1 BH3HAYalOTh MUTOMUN OIIp IJIaCTa, a TaKOX TJIUOUHY
MPOHUKHEHHS (QUIBTPATy MPOMHUBHOT PITUHU.

Memoo 6iunoeo kapomaosicy (BK) HaitO1nbi epeKTUBHUI MPpYU BUBYEHH1 TUIACTIB
BHCOKOT'O OMOPY 1 MPY BUCOKOMIHIpaai30BaHOI MPOMHUBHOT PITUHHU.

Mikpoxapomasc (MK) mpoBOAWTBCS 30HAAMH BIAMOBIAHOTO PO3MIPY 1
BUMIPIOE yJlaBaHE OMIp YaCTHHM IUIACTa, MPUJIETIIOi 10 CTIHKM CBEpIOBUHM. Mai
pamlycu JOCHIIKEHHS ITMX 30HJIB 1 I1X HEBEJHWKAa TJIUOWHHICTh J03BOJISAIOTH
JOCIIHKYBATH MPICKBAXKIHHYIO 30HY IJIACTA.

Inoyxyitinuti kapomasie (1K) 3acTocOByeThCS B CBEpIJIOBUHAX, OYpIHHS SKUX
BEJIEThCS 3 MPOMHUBAHHAM pPO3YMHAMU Ha BOJHIN 1 HAadTOBIAH OCHOBI, a TAaKOX 3
TIPOyBAHHAM IIOBITPAM abo rasoM. Moro 3acTocyBaHHS OOMEXKEHE IIPH COJIOHOI
MIPOMUBHOI PITUHU 1 BUCOKOMY ITUTOMOMY OIOPi TPChKUX MOPII.

Paoioaxmusnuii  kapomaxc (PK) pocnimkye paaioakTUBHI BJIACTHUBOCTI
rIpChKUX MOPI/I. Bucoka MIPOHUKAKOYa 3/1aTHICTb pPasloaKTUBHOTO
raMma-BUIIPOMIHIOBAHHS J1a€ MOKJIMBICTh 3aCTOCOBYBATH LI METO B CBEPJIOBUHAX
0e3 13 00caTHOI KOJIOHOIO TPYO.

I'amma-kapomasic (I'K) peecTpye 1HTEHCUBHICTh IPUPOJHOTO PAI0AKTUBHOTO
raMmma-BUIIPOMiHIOBaHHS 1opia B cBepasioBuHi. Kpusi 'K 103BOSI0TE BUALIUTH B
PO3pI31 YKUCTI TJIMHU, MMICKOBUKHU, BATHSAKHU, TOPOJU 3 PI3HOIO TVIMHUCTICTIO, a TAKOXK
IHTEpBAJIM 3aJISITAHHS PI3HUX COJIEH, YPAaHOBHX 1 TOPIEBUX PYJ Ta IHIIUX MIHEPAIiB,
10 BOJIOAIIOTH MiABUIIECHOIO PalI0aKTUBHICTIO.

LFamma-eamma-kapomaxc (I'TK)  mocnmigxye 1HTEHCHUBHICTB  PO3CISTHOTO
raMMma-BUIIPOMIHIOBAHHS, IKE BUHUKA€E TIPU OMPOMIHEHHI MPChKUX MOPIJ JKEPEIOM
raMMma-KBaHTiB. BUMIPIOEThCS IIUIBHICTH TIPCBKUX TMOPiA 1 METOA HOCUTH Ha3BY
ramma-ramma-kapotax (I'TKII).

Hevimponnuii eamma-xkapomaosic (HI'K) nocnimxkye siBuiia B3aemMojii MOTOKY
HEUTPOHIB 3 SApaMH aTOMIB TIPChKOi TOPOAM — BUMIPIOETHCS BEIMYMHA
IHTEHCUBHOCTI TaMMa-BUIIPOMIHIOBAaHHS, 110 BUHUKJIO B PE3yJbTaTi paaialliiitHOTO
3aXOIJICHHS. HEUTPOHIB SApaMu T1PChKOI MOPOIH.

3acTocoByroTh Kitbka BuiB HI'K:

- HelimpoHHUli Kapomaoic 3a TernoBuMu HerdTpoHamu ( HKT), 6utbin uyTnuBuii
710 BMICTY B T1PCBKUX MOPOAaX XJIOPY;

- HeumpoHHUll Kapomadic 3a HaaTeroBumu Hewtponamu (HKH) - mo3Bossie
PO3IUISATH BOJIO - 1 ra30HACHUYEHI TIJIACTH 1 BU3HAYATH 1X MOPUCTICT;

- imnynvcuuti Hetimpouuul ecamma-kapomaxce (IHUK) i imnynvcruii netimponnuii
kapomadic (IHHK) — mpoBoasThcs B CBepUIOBMHAX 3a JOMOMOTOI0 TIeHepaTopa
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HEUTPOHIB MEPIOAMYHOI Jii, IO 30UIBIIYE TIUOWMHHICTH JOCHIKEHb, MIABUILYE
PYHHIBHY 31aTHICTh METO/I1B O€3IE€YHO JJIsI 3/I0POB'sl 00CIYTOBYIOYOT0 TIEPCOHAITY.

Axycmuunuti  kapomadic (AK) 103BOJII€ JITOJOTIYHO PO3AUIUTH PO3Pi3;
BUJIUVIUTH 30HM TPIIIMHYBATOCTI 1 KaBEPHO3HOCTI B KapOOHATHUX BIIKIIAICHHSX;
BUJIUTUTH KOJEKTOPHU 1 BU3HAYUTH 1X MOPUCTICTh; BU3HAYUTH IIBUIAKOCTI MOIHUPEHHS
MPYKHUX XBWJIb JJIs IHTEPIIPETalllid JaHUX CEHCMOPO3B'SI3KH; KOHTPOJIIOBATU BUCOTY
MITHAOMY 1 SIKICTh TMTOCUJICHOTO KUTBIIS B 3aTPyOHOMY MPOCTOP1 CBEPAJIOBUHHU.

Tepmomempis na€ MOXIMBICTD BUMIPSATH TeMIeEpaTypy B3JOBX OCI
CBEPJUIOBUHU, 110 HEOOX1HO JIJI1 BU3HAUCHHS BUCOTH MiIHOMY IIEMEHTHOTO PO3UHHY
B 3aTpyOHOMY MPOCTOP1 CBEPAJIOBUHH, a TAKOXK MICI[b IPUILIMBY BOJ B CBEPAJIOBUHY 1
TeMIlepaTypH TIPCbKUX MOPIA.

2.6. I'azoBuii KapoTak

['a30Buil KapoTak-METOJA BHSBICHHS Ta30HAaCMUYEHMX TOpiL Yy po3pisi
BYIJICHOCHUX BIJKJIAJ€Hb Ta OIIHKM T'a30HOCHOCTI BYIVIEBMICHHUX MOPiJ HUISTXOM
0e3MepepBHOr0 BU3HAYEHHS BMICTY BYTJIEBOJHEBUX Ta3iB y OypOBOMY pO3UHHI,
BUMIPIOBaHHS 3aJUIIKOBOT Ta30HOCHOCTI MOP1A MO KEpHY, (POHOBOI Ta 3aJMILIKOBOL
ra30HaCHMYEeHOCT1 OypoBOro po3unHy [6 — 9].

JUiss  TpoBeNeHHsS Tra30BOr0  KapoTaXy BHUKOPHUCTOBYIOTH AaBTOMAaTHYHI
razokapotaxHi ctaniii AI'KC - 4an Tta iHII, 3MOHTOBaHI Ha aBTOMOOLIAX abo
aBTOMOOUTbHUX Tpuuenax. OCHOBHMMH e€J€MEHTaMu CTaHUId € TpyOuacTuid
nerazaTop 6e3nepepBHOi 1ii, JaTYUK TTMOUH, BUTPATOMIp, TIPOOOBiA0IpHUK OYpOBOTO
pPO3UMHY, piBHEMIP, IITUOMHOMIp, Ta30aHaIi3aTOp, MAaHEIb PEeECTpallii mapaMmeTpiB Ta
. 1.11.

3acTocyBaHHS Ta30BOr0 KapoTaxy [Js BHBYEHHS Ta30HOCHOCTI MOPiJ
nependayae BUKOHAHHS KOMILIEKCY MOJIbOBUX, JTA0OPATOPHUX 1 KaMepaJIbHUX POOIT.

VY mporeci NOAbOBUX POOIT, L0 BUKOHYIOTHCS OJIHOYACHO 3 OypIHHAM
CBEPJUIOBHUH, 3/IIMCHIOIOTHCS TaKl OCHOBHI OIeparii:

- BumiproBaHHs 1 aBTOMaTU4yHa peecTpallis 13 3alMCOM Ha CTPIYKY MOKa3aHb
CYMapHOTO BMICTY BYIJICLIEBUX Ta3iB; peecTpallisi BUTpPATHU OYpOBOTO pO3UYUHY,
TPUBAIOCTI MPOXOAKUM | M CBepAJIOBUHHU, Koe(illleHTa pO3BeACHHS B MaciiTadi
ICTUHHHX TJIHOWH;

OesnepepBHE BUMIPIOBAHHS 1 peecTpallisl AII0YMX TJIUOWH, aBTOMAaTU4YHE
MEPETBOPEHHS CUTHAIIB AII0OYUX ITMOUH B CUTHAIM ICTUHHUX TIHOUH;
BUOIPKOBI IIOMIHECIEHTH1 JIOCH1I>)KEHHS OypOBOI'0 pO3UMHY 1 KEpHA Ha BMICT B
HUX OITYMIHO3HHMX PEUOBUH;

- TepioJMYHEe BU3HAYEHHS TeMIepaTypu 1 (pI3UYHUX BIACTUBOCTENH OypOBOIO

pO34MHY (B'S3KOCTI, IIUTBHOCTI).
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Mau. 1.11 Cxema ra3oBoro KapoTtaxy:

1 — 6ypoBuii BepcTat; 2 — HarHiTajabHUM 1uianr; 3-tpyoyactuii nerazarop T1-3;
4-xx01100 175 BX1AHOT pinuHu; S-Butparomip; 6-AI'’KC; 7-BiaBiqHuit natpyooK;
8-0TBip /1 BimOopy mpob; 9 — razosa kamepa; 10 — byposuii cHapsia; X, —
raszornokas3asss (B %)

B nporeci nonboBux poOiIT BiIOKMPatoTh Mpoou OYpOBOro PO3UUHY 1 HOPLA IS
MOJANBIIOT TEPMOBaKyyMHOM jera3aiiii. [I[poOu BUXOIUTh 31 CBEPJIOBUHU OYpOBOTO
pPO3UMHY BIIOMPAIOTh MPU NPOXOIII AaHOMAIbHHUX, Ta30BUAUISIOUUX I1HTEPBAJIIB
CBEpMJIOBUH 10 3 — 6 mpo0O Ha iHTepBal abo uyepe3 KOXKHI 2 M NIPOXOJIKH IMpHU
AeTalbHUX aHoMmanisx. Ilpu QoHOBHX 3HAUYEHHSX Ta30HAKONMHYEHb BLAOIP
3MIACHIOETHCS yepe3 KoxkH1 10 - 15 M.3 BXIJTHOr0 OypOBOTO pO3YMHY BiIOMpPAIOTh MO
aHOMAJIBHUX 1 ra30BUAUIAIOUMX 1HTepBanax 1 — 3 mpobu Ha iHTepBain i yepe3 10— 15 m
MPOXOJIKH IpH (POHOBUX Ta3onoka3zanHax. [IpoOu po3unHy BiIOMPArOTh 3 BIJIBIIHOTO
naTpyOka B BiIBAKYMOBaH1 po0OoBIN0IpHUKH MicTKICTIO 100 cm3.

JI71s1 BUBHAUEHHS 3aJTUIIIKOBOI Ta30HOCHOCTI MOPIJ BIAOUPaIOTh NMPoOy KepHA B
BakyyMHi cyaunu tuny CI'-1. Ilpu nepeOyproBaHH1 ByTrijIbHUX IUIACTIB BiIOUPAIOTh 3
poOu: 3 MOPiA MOKPIBIIL, TPYHTY 1 CAMOI'0 BYT'ULJISI; B aHOMAJIBHUX MO Ta30BUAUICHHSIX
1HTepBayiax BiOUparoTh 1o 1 mpoOi KepHa, a IpHU TPUBAIUX aHOMANISAX — 1o 1 mpoobi
yepe3 KOXKH1 5 M IPOXOJIKHU CBepsIoBUHHU. [Ipy (oHOBHX ra30moka3zaHHAX BiIOUPaIOTh
1 poby uepe3 10 — 15 M npoxoaku. Y THX ke TOUKax BiIOUPAIOTh NMPoOU MOpid s
BU3HAYEHHSI BMICTY PO3CIIHOI'O OPraHi4HOi PEYOBUMHHU 1 BUBYEHHS KOJIEKTOPCHKHUX
BIIACTUBOCTEM.
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B X071 MOAbOBUX Ta30KapOTAKHUX POOIT HA KapOTaXXHOI JiarpaMi BiA3HAYAIOTh
J0JIaTKOB1 BIIOMOCTI MPO NEpEepBU B OYpiHHI 1 HUPKYJISILIT MPOMUBHOI PIIUHHU, 3MiHI
J10J10Ta 1 HOTO po3Mipax, Mpo BUXIJ KepHa 1 T. JI.

[Ipu BUpOOHULITBI ra30BOT0 KAPOTAXKY 3 METOIO KIJIbKICHOI OI[IHKM Fa30HOCHOCTI
MOP1Jl MOBUHHI BUKOHYBATHCS HACTYITHI YMOBHU:

- YCTaHOBKa BIJBIIHOTO MNaTpyOKa IJii MOHTaxka TpyO4yacToro Jerasaropa;
BIJIMOBIJHICTG OypOBOr0 pO3YMHY HOPMATUBHHUM BHUMOTaM 1 CBO€4YacHa 3aMiHa
Jera3aniifHoro po3uuHy;

- MpokKadyBaHHS OypOBOr0 PO3YMHY JO MOBHOTO BHUXOAY Ta30HACHYEHOIO
pO3UMHY 3 BHOOIO CBEpAJIOBUHU TNPU 3aBEpUICHHI MepeOyproBaHHS Ta30HOCHUX
IHTEpBaJIiB Ta 1H.;

- IpoKayyBaHHS OypOBOIO pPO3YMHY, 30arad€Horo MNPUPOJHUM Ta3oM, MiCIs
NEPEeTUHY Ta30BUIUISIOUUX IHTEPBAJIIB 10 TOBHOI'O BUXOY MO0 HA MOBEPXHIO.

Marepianu, HEOOXIAHI AJIS IHTEpIIpeTallii pe3yJbTaTiB ra30BOro KapoTaxy Ha
CTajll KaMepalibHUX pOOIT, BKIIOYAIOTH JITOJOTIYHY KOJOHKY, CKJIaJIeHy MOJIaHUM
OypiHHS 1 Teo(I3UYHOr0 NOCHIIKEHHS CBEPAJIOBUH, Jlarpamy ra3oBOro KapoTaxy,
JaH1 PO BMICT raszy y BXITHOMY 1 BUX1ITHOMY OypOBOMY pO3UMHI, OTPUMaHI B IIpoLieci
TEPMOBaKyyMHOW Jerasailii npoO, KpHBi, OTpUMaHi IpH BUIPOOYBaHHI IUIACTIB 13
3aCTOCYBaHHSIM KHi-05, KaBepHOrpamy, pe3yJbTaTh BHU3HAYECHHS KOJEKTOPCHKHUX
BJIACTUBOCTEH MOPiJ, BMICTY B HUX PO3CISIHOIO OPraHiyHOI PEUOBMHU 1 3AJMILIKOBOL
ra30HOCHOCTI.

Ha migcraBi BHCOKMX Tra3omoka3aHb IO jiarpaMax Ta30BOr0 KapoTaxy
MIPOBOJIMUTHCS BUAUICHHS IHTEPBaIiB MIJABUIIEHOI FA30HACHYEHOCTI TOPi B PO3pi3i
CBEP/JIOBUHHU.

KinbkicHa oIliHKa ra30HOCHOCTI BYTJIEBMICHUX IOPiJ MPOBOAMUTHCS HA OCHOBI
JaHUX Npo (PaKTUYHY ra30HACUYEHICTh NPOO PO3UMHY, IO BIIOMPAIOTHCS 11O BCHOMY
pPO3pI3y CBEPJIOBUHHU HE3aJICKHO Bl HassBHOCTI aHomamiil. [Ipu 1mipomy IOIUIBHO
BUKOHYBAaTH PO3PaxyHOK CTOCOBHO IHTEpBajiB, BHUIUICHHX 3 YypaxyBaHHSIM
JITOJIOTTYHOT MPUHAIEKHOCT1 MOPIA 1 BEJIMUYMHHM Ta30HACMYEHOCTI MpoO OypoBOro
PO3UMHY.

[IpupoaHy ra30HOCHICTh PO3PaxOBYIOTH 32 (HOPMYJIOLO:

XI'I:Q06/V1'I+qK (137)

ne V, — obcsaru nopia, BUOypeHuX B JaHOMY iHTepBali, M3; Q00 — 3arajgpHa KUIBKICTh
.o o .. 3
rasy, 1110 HaJii1Ia B OypoBUi PO3UYMH MPH NEPETUHI IHTEPBALY, M’

_(g—g)tV,

1.38
1000 ( )

o

1€ g Ta ¢¢ — Ta30HACHYEHICTh BIANOBIIHO BUXOAMTH 1 BXIJHOTO OypOBOIO pO3YHHY,
3 ..
CM’/I; t — 4Yac, MPOTAroM SKOro ImepedypioBaBcs HaHUM IHTepBal, XB; V, —
. . 3 3
MPOIYKTUBHICTh OYpOBOI'O HAacoca JI/XB; ¢, — 3aJIMIIKOBA TA30HOCHICTh KEpHA, M /M".
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Pe3ynbTaT Ta30KapoOTaXHUX JOCTIIKEHb HABOMSITHCA Y BHCHOBKY IIPO
BUBYCHHSI TQ30HOCHOCTI y BUIJISJII TEKCTOBOT YAaCTUHH, 110 MICTUTH BIJIOMOCTI PO
METOJUKY TIPOBEJCHHsSI pOOIT, SKICTh TMPOBEIACHUX JOCIIKEHb, HASIBHICTh 1
I'€OJIOTTYHY MPUPOAY Fa30BUAUISIOUNX IHTEPBAIIB B PO3pPI131 CBEPAJIOBUHU, 3HAUCHHIX
ra30HOCHOCTI PI3HUX JIOTOTUIIB TOpiA. TEeKCT CyNpOBOIKYETbCS KOMISIMU
ra3oKapoTaXHUX Jiarpam 1 TaOJIHUIIMUA 3HaUYE€Hb Ta30HOCHOCTI MOPIJ.

VY 3BI3KYy 3 THM, IO IpPU MEBHUX yMOBax 3HAY€HHS Ta30HOCHOCTI MOPij,
po3paxoBaHl 10 Ta30BOMY KapoOTaxy, MOXYTb BUSBUTUCS 3aBUILCHUMH,
PEKOMEHIYETHCS TTPOBOJIUTH MEPEBIPOUHUN PO3PAXYHOK MAKCHUMaIbHO MOXKJIUBOTO
(TpaHUYHOT0) BMICTY X;7 BUIBHOT'O 1 COPOOBAHOIO ra3y 3a TaKow (GOpMYyJIok:

C X
an(HZ"j;P)+ 1°00y : (1.39)

. . 3, 3 +t
ne Il) — BigKpuTa MOPUCTICTh, M /M”; f= <. — TeMIepaTypHa IOIpaBKa Jis
+

NpUBEACHHS 00CATY rasy /10 HOPMaJbHUX YMOB; P —Tra30Bo€ JaBIC€HHE NPUHSITOE
PaBHBIM THAPOCTATUUECKOMY; Z — KOE(DILIEHT CTUCIUBOCTI I'a3y; d — WILIBHICTh 0PI/,
T/™M’; Cy— BMICT B TIOPOAAX PO3CISHOTO OPraHidHOI peuoBHHH, %; X, — IpupoJHa
ra30HOCHICTH HAMOIMKIOTO [UIacTa, M /T

VY pa3si, SKIo nuToMa ra3oHOCHICTh mopin (B M3/m3 ab6o M3/T), OliHEHaA IO
ra3oBOMYy KapoTaxy, MEpPEBHUIINYE TPAaHUUYHY, PE3yIbTaTH IIi€] OIIHKM BBa)KaIOTHCS
HEJI0OCTOBIPHUMU

2.7. BuB4eHHsI ra30BUAJICHb 3i CBEPIIOBHH

[Ipu BUsIBIEHH] BUAUIEHD T'a3y 3 CBEPUIOBUH (Haituacriiie 11e Bii0yBaeThCs pH
camoi3/1iBe MiI3eMHUX BOJ) HEOOX1IHO BiA10paTu mpoOy 1bOro Ta3y AJig BUSHAYEHHS
Moro ckiaay. 3anexHo Bia Ae0iTy BOAM 1 ra3y BiI0ip NpoOu MPOBOAUTHCS HACTYITHUM
YUHOM.

[Ipu nyxxe BenukoMmMy 1e0iITi BOJAM, KOJM HEMOXKJIMBO YTPUMaTH BOPOHKY B
CBEpAJIOBUHI ISl BIAOOpPY Ta3y MOKHAa CKOPUCTATUCSA IIUPOKOTOJIBHUM CKJIISIHOIO
MOCYJMHOI0, 3aKPUTUM T'YMOBOIO IPOOKOIO, Yepe3 sIKy MPOIYIICHI JBa METaJIeBUX
naTpyOKka: OJMH /0 JIHAa CYJMHHU, IHIIMA KOPOTKUH, II0 MPOXOJIUTH TUIbKU uepe3
npoOKy. ['BUHTOBUM 3aTHCKayeM MpoOKa PO3IMIMUPIOETHCA B KNI CYyAUHH. PeTenbHo
BUMHUTHUI TOCYIMHY 3allOBHIOEThCS BOAOK. Jlo KOpOTKOro mnaTpyOka CyIUHH
MPUETHYETHCS HEBEMKUIM T'YMOBHI BIJBIJ, IO OMYCKAEThCSA B MipHUN numiHAp. o
JIOBTOT0 MaTpyOKa CyAMHH Yepe3 TPUXOAOBHUI KpaH MPUETHYETHCS TYMOBHUH IILJIAHT,
AKUN OIyCKAaeTbCcsl B CBEpAJOBUMHY. HamxomuTe 31 CBEpIUIOBUHM BOJa 4epes
TPUXOAOBHUI KpaH BWJIMBAETHCS HA30BHI. Ilicis BUIMBY OBOX-TpUpa3zoBUX OOCSTIB
[IUIaHTa BOJA MOAAEThCS B mocyauHy. [Ipoxonsum uepe3 MocyquHy, BoAa BiAjaae
CIIOHTAHHY YacCTKYy rasy, sika 1 30upaetbcs B nocyauHi. [licis Habopy neBHoro oocsry
ra3y BiH NEPEBOJUTHLCS B MINETKU 1 HAMPaBJISETHCS B 1aboparopito. BumiproBanbHuM
HMIIHAPOM IPU LIbOMY 3MUPUTHUCS BUTPATA IPOXOJUTH BOAM.
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[Ipu 3HayHOMY A€01T1 BOJM 1 ra3y 31 CBEPUIOBUHU PETEIHHO BUMHTA ILUISAIIKA
eMHICTIO He MeH1Ie 0,5 J1 3alIOBHIOETHCS BOJ0I0, 3aKPUBAETHCS TYMOBOIO MPOOKOIO 1 B
MEPEKUHYTOMY TOJIOXKEHHI 3aHYPIOEThCS IIMIKOI BHU3 B CBEPAJIOBUHY, A€ MPOOKa
BUUMMA€ETHCS 1 B IIUNUKY TUISIIKK BCTABISE€THCA BOPOHKa. ['a3, moTparuisiouu B IUISAIIKY,
BUTICHSIE 3 HEl BOAy, 1 Koiu 4/5 o0'eMy IUISIIKM 3alOBHIOETHCA Ta3oM, IUISIIKY
3aKpHUBAIOTh MPOOKOIO.

[Ipu HeBenukoMy n1€0ITi ra3y IUISINIKA, 3alIOBHEHA BOJOIO 31 CBEPJJIOBUHH, B
MEPEBEPHYTOMY TOJOKEHHI 3aHYPIOETHCS Y BIAPO 3 TIEIO K BOJOI0. Y CBEPAJOBUHY
MOMIIIAETHCS BOPOHKA 3 HAJITUM Ha Hel HUIAHrOM. ['Mpiio CBEpAIOBUHU YaCTKOBO
MEPEKPUBAETHCS, BHACIIIOK YOr0 PiIMHA 3 HAOPOM BHUXOAMUTH Yepe3 ILUIAHT, SKUN
BBOJUTHCSA B IIMIKY IUIAIIKH MICIS TOTO, SIK 3 HbOTO BUTHUCHETHCS BCE MOBITPS.
3aranpHui N1€0IT ra3y npu TakoMy BinOOpi mMpoOM 3HAYHO 30LIBIIYETHCA 1 IUISALIKA
eMHICTIO 0,5 71 HAMTOBHIOETHCS MPOTIATOM 5 — 6 XB.

[Ipy HE3HAyHOMY caMOI3JliB€ BOJU 31 CBEPAJIOBUHHU, IO CYNPOBOIKYETHCS
ra3oBUAUICHHM, B1IOIp MPOOU ra3y npoBOAUTHCS Yepe3 KOJIOHY OYpHIIbHUX TPYO, sKa
OIYCKA€ThCS 10 TOKpIBIl IUlacTa, WIO0 BUIAUIE Ta3. [Hpio CBEepAJIOBUHU
nepekpuBaeThes. POHTaHyIOUa BOAA BUXOJIUTH Yepe3 BY3bKUM BHYTPIIIHIN NepeTuH
TpyO, 3aBIsSKM YoMy 3a0e3neuyerbcsi HeoOXiMHuU HaTUcK. IlnaHr omHMM KiHIIEM
BBOJUTHCS O€3MOCEpPEeIHbO B OTBIp TpyOW, IHIIMM — B HIMHKY IUISIIKH, B SAKY
30UpaEeThCs BUIbHUH Ta3.

VY pasi konu HeMae camoizfiiBa BOAM, ajie il piBeHb 3HAXOJIUTHCS OJU3BKO Bijl
rUpJia CBEPAJIOBUHM, 3a JOIOMOTO0 Hacoca 4epe3 OypuibHI TpyOu MPOMHUBHA PiAMHA
MiJJIMBAETHCS B CBEPAJIOBUHY, CTBOPIOETHCS IITYYHHMM camoi3iiB 1 mpoba rasy
B1IOMpPAETHCA 32 JOMOMOT0I0 BOPOHKH, OIYCKA€THCA B CBEP/IJIOBUHY Ha IIJIAHT.

Ha etukeTkax p[o npob BKasyeTbCA Yac MNOSABM ra3oBUAiNEHb,
nepenbavyBaHa rnubuHa | xapaktepuctuka nopig, 3 Skux BigbyBanocd
rasoBUAINEHHS, a TakoX n[ebiT rasy i BoAu, SKWO MNpPOBOAUNOCA MOro

BN3HAYEHHA. 3MI/IpI/ITI/ICFI I BKa3yeTbCA TEMNEPATypa BOAN.

2.8. IIpucTpiii i cmocid 3actocyBanns npuiaany IT'-2

JIJisi BUMIPIOBaHHS Ta30BOI'0 TUCKY B CBEPJJIOBHHAX, MPOOYPEHUX 3 TIPHUUYUX
BUPOOOK IIAXT 1 PO3KPUBAIOTH YII€BMEUIAIONIKE, M0 MIJUISTaloTh BUIPOOYBaHHIO
opoAH, pekoMeHayeTbesi 3acrocoByBaTu npunan [1I'/1-2 xonctpykuii IT'J] im. A.A.
CxounHChKOro (Main. 1.12) [2 — 3].
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Man.1.12. [lpunan aist Bumipy razoBoro tTucky I1I'/1-2
(a) 1 fioro repMeTH3yIOUMiA IPUCTPIit (0)

[Ipunan cknanaeTscs 3 TEPMETU3YIOUOrO MNPUCTPOIO 4, pO3MOAUIbHHMKA 3,
PIAMHHOI 1 ra30BO1 MaricTpayieid 7 1 2, BAKOHAHUX 3 MIIHUX TPYOOK, MAHOMETPIB IS
BUMIpPY TUCKY F€pPMETH3YI0UOi PIAMHU 7 1 11 BUMIPIOBaHHS THCKY rasy 6, Hacoca 5
JUIsL TIOJIadl TEePMETU3YIoUOi pPIAMHU MiJl THUCKOM. ['epMeTusyroumii mpuCTpiid
CKJIAQJA€ThCSl 3 METAJIEBOI MOPOXKHUCTOT TATH 8 IWIHAPUYHOI PopMU, TPYyOKH 3
BakyyMHO1 Tymu 11, aBOX MeTaneBUX OOTUCKHMX NATPOHIB 9 1 MeTaleBUX
nepekpuBaroTh miactul 10. ¥V cepenHiil YacTUHI TATH € KUIbKa pajiialibHUX OTBOPIB
IUISL TIPOXOJY PIAMHHU. Y TATY BCTaBIAETbCA 3aMipHa TpyOKa, sKa 3 OAHOro OOKY
PO3BAJIBILOBYETHCS 1 MPUTUCKAETHCS 10 Ts31 3a JOMOMOrolo raiiku 1 mryuepa. [pu
repMeTu3aiii piiuHa HaIXOAWTh MiJ] THCKOM 3 IHIIOTO OOKY TATH MK TPYOKOIO 1
TACOI0, MOTIM Yepe3 pajliajbHI OTBOPUM B TA31 BIUIMBAE HA BaKyyMHY TyMy 1
PO3MIMPIOIOTH i 10 TUX Mip, MOKHU MEPEKPUBAIOTH IJIACTUHU HE YBIMIYTh B 31TKHEHHS
31 CTIHKaMu cBepiIoBUHU. [Ipu noganpioMy 30UTbIIEHH] TUCKY 3aKa4y€e€ThCs PIIUHU
3a0e3MneuyeThCsl TepMeTH3allis.

Tuck razy mnepenaerbcs yepe3 3aMmipsHy TpyOKYy Ha MaHOMETp, 32 IIKAJIOIO
AKOr0 3HIMaeTbes BUMIK. [licnst 3akiHYeHHS BUMIPY ISl BUIYYEHHS MPUCTPOIO 3i
CBEP/AJIOBUHU TUCK PITUHU CKHUJIal0Th, BHACIIOK Y0ro BakyyMHa ryma CTUCKa€eThCS 1
MOBEPTAETbCS B TNEPBICHUM cTaH. BrmBaiouM Ha XBOCTOBUKU TNEPEKPHUBAIOTH
IUJIACTHH, BOHA 3MYIIYE IX TAaKOX MPUUMATH MOYATKOBE MOJIOKEHHS.

3alie)KHO Bl  JIOBKMHU  TE€PMETU3MPYEMOM  CBEpIUVIOBUHM  TPHUIIAJ
3a0€3Meuy€eThCsl PIMMHHOI 1 Ta30BOT MaricTpajasiMi BIANOBIIHOI MOBXKUHM. [Ipunan B
BUCXIHI a00 TOPU3OHTAIbHI CBEPJJIOBUHM  BEJIMKOI JIOBXKMHU  TIOJIA€THCA
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JOCUJILHUKOM. ['epMeTu3ylouuii eneMeHT BHMKOHAHMI TakUM YHMHOM, IO THUCK
repMeTusallli, CTBOpIOBaHE HACOCOM, MPAKTHUYHO MOBHICTIO MEPENA€ThC HA CTIHKU
cBepasioBuHU. Tuck repmeru3zaiiii mae Ha 30-50% nepeBUIyBaTH MOKIUBUNA ra30BUN
TUCK, OPIEHTOBHO MPUPIBHIOETHCS 10 TAPOCTATUYHOTO.

2.9. Cnoco0u gerazanii mopoxHOra3oBux npod i piaux

Jera3zauisi npo0, BixiOpanux B repMeTu4Hi cyauHu. i BUIIyYEHH rasy 3
repMETUYHUX MOCYANH 1 3aCTOCOBYETHCS TEPMOBAKyyMHa ycTaHoBKa (Mait. 1.13), mo
CKJIQJA€ThCs 3 BUMIpIOBaJbHO1 OtopeTku 12 micTkicTio 0,5 11, 3piBHSIBHOTO CYJIUHU
10, BakyymmeTpa 4, TUISIIKK 17 BiaOopy rasy 8, 3aHypeHoi B mocyauHy 9 3
IBAISITUBIICOTKOBUM PO3YMHOM KYXOHHOI COJIi, TYMOBUX ULUIAHTIB 5, Ha SKHUX
yCTaoBNeHHU 3atuckayi 3, 4, 11, TpuxoaoBuii kpaH 9.

Jns BigOopy BUIBHO BUIUISETHCA Tra3y NpH KIMHATHIA TemmepaTtypi 1
aTMOC(EPHOMY THUCKY 3PIBHSUIBHUN MOCYAMHY MITHIMAETHCS Bropy, BUMIpIOBajbHA
Oroperka 12 1 UIaHT, 110 BEJE 10 3aTUCKY 3, 3alI0BHIOIOTHCS PO3COJIOM, 3aKPHUBAETHCS
3aTuck 11; 3pIBHSUIBHMIA TOCYAMHY OIYCKA€TbCS BHU3, BHUMIpIOBajbHA OIOpETKa
3'€IHYETHCS] KPAHOM 3 TE€PMETUYHHUM MOCYAMHOIO 1, BIAKPUBAETHCA 3aTUCK 3 1 ra3 mij
TUCKOM HAJIXOJIUTh Y BUMIPIOBAIbHY OIOPETKY 1 BUTICHSIE 3 HET PO3CUI B 3pIBHSIIBHUM
nocyauny. Ilicns 3akiHYeHHS BUIBHOI Ta30Bijjiayul KpaH 7 MEPEKPUBAETHCSA, PIBEHb
PIIMHM Yy BUMIpPIOBaJbHINA OIOpETIi 1 3pIBHAJILHOMY TMOCYAMHI BCTAaHOBIIOIOTH HA
OJIHAKOBIM BHCOTI, HICJISI YOTO 3aMIPSIIOTh OOCST ra3y, NOTIM 3PIBHSUIBHUN MOCYAUHY
MIAHIMAETHCS Bropy 1 ra3 NepeBOJUTHCS B IUIAIIKY 8.

JJ1st 101aTKOBOT'O BUJIYUEHHS T'a3y MPHU HarpiBaHH1 il BAKYYMOM T'€pMETUYHUN
CTaKaH MOMIIIAETHCS B HATPIBaJbHY BaHHY 3 KUILISYOIO BOJIOIO. 3allOBHEHA PO3COJIOM
BUMIpIOBaibHA OrOpeTKa 3'€JHYE€TbCSI KpaHOM 7 3 TE€PMETUYHHUM CKIISTHKOIO, B
3pIBHSUIBHOMY IOCYJIMHI BAKYYMHUM HAaCOCOM CTBOPIOETHCS PO3PIIKEHHSI, BETUYMHA
aKoro (QikcyeTbcs o Bakyymmertpy. Ilicns crBopenHst pospimxenHs B 0,002 MIla
npo0y BUTPUMYIOTh MiJl BaKyyMOM 2 — 3 TOJUHH, NOTIM 3aTUCK 3 MEpPEKPUBAETHCA,
MIPOBOJUTHCS 3aBMEp 0OCATY ra3y 1 ra3 nepeBoauThCA B IUIAIIKY 8. Jlerazaiiist kepHa
MPOBOJUTHCSA 0 THUX IMIp, MOKKA OOCAT razy, BUTATHYTOrO 3a OJIHY BiJKauyBaHHS,
cTtaHoBUTHME He Outble 3 — 5 cM3. Iicns nboro 3aTuck 3 NepeKpUBaETHCS, TOCYAUHY
31 CTBOPEHHUM B HOMY PO3PIJKEHHSIM BUTATYETHCS 3 BAHHHM 1 Horo 3ayuimaTh Ha 10 —
12 ron npu kiMHaTHIN Temnepatypi. [lotim npoba minaeTscs MOBTOPHIN Jera3arii.
Sxmo uepe3d 10-12 rox micis yeproBoi Jeraszauii oOCSIT BHUTSATHYTOTO Ta3y HeE
nepeBulryBatuMe 5% BiJ] 3arajdbHOi KUIBKOCTI paHillleé BUTATHYTOTO Ta3y, Jera3alis
HEpO37pOo0JIEHOT0 KEepHAa BBAXKAETHCSA 3aKIHUCHOW. B 0XonomkeHuil 10 KIMHATHOT
TeMIIepaTypH MOCYAUHY 3 IETa30BaHUM KEPHOM BIYCKAIOTh MOBITPSI 3 BUMIPIOBAIBHOT
OIOPETKH 1 3aMIpsIOTh BEIMUYHUHY BUIBHOTO MPOCTOPY CYIAUHH.
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Maua. 1.13. YeranoBka Ajs Aera3auii npo0 3 repMeTHYHHMX CyAUH

Jlerazauisi nopogHux npood, BigidpaHuX KepHOrazo-HadipHMKaMHU, BKIIFOYAE
HACTYMHI oOmepalii: TMepeBipKy TepMETUYHOCTI KepHoIpuitMaya 3 Mpo0oilo;
BHUMIpPIOBaHHS ra30BOr0 TUCKY B KepHONpHiimMaui; Bi1OIp ra3y 3 ra3zo30ipHUKa; BiIO1p
razy JUisl aHajizy; BiOlp BUIbHO BHUAUIAETHCS ra3zy 3 KEpHOIpHUiiMaya; MepeBipKy
Jera3amiiiHol yCTaHOBKH; JIerasallito mpod 3 KepHonpHiiMaya.

llepegipka cepmemuunocmi 1 GUMIDIOBAHHA MUCKY 6 KepHONpUuemHuke.
['epMETUYHICTP KEPHONPUEMHHMKA BCTAHOBIIOETHCA IO BIJICYTHOCTI BUAMMHX
ra3oBUAUICHb MPU 3aHYPEHHI HOT0 B TOPU3OHTAJIBHY BaHHY 3 BOAOK0. Herepmernuni
KepHOMpieMHIKI  Jeraszamii He nOiyusiraioTs. s  BUMIPIOBaHHS THCKY B
KEpHONPUEMHHUKE YTBUHUYYETHCS BEHTWJIbL 3 MAaHOMETPOM TakK, W00 TBHHT,
PO3TAIlIOBaHUI HA KPUILIL BEHTUJIS 3HAXOIUBCS B KpalHbOMY BEpXHBOMY TOJIOKEHHI.
OO6epTaHHAM TBUHTA BIIKPUBAIOTH KJIAMAH KEPHOIpPHUMaya 1 3alUCyIOTh NMOKa3aHHs
MaHOMETpA, 3aKPUBAIOTh KJIaMaH 1 BATBUHYYIOTh MAaHOMETP.

Biobip ea3y 3 easzo36ipnuxa (man. 1.14). T'a3030ipHUK 1 BCTAHOBIIIOIOTH
BEPTUKAJIBHO TaK, 00 MICLIe 3aBapKU 3HAXOIUIOCA BHHU3Y. 3arBUHUYIOTh BEHTHIII B
BEpXHIA 1 HWXKHIA KiamaHW ra3o30ipHUKAa (TBUHTH 3HAXOISATHCS, BIJIMOBIIHO, B
KpallHbOMY BEpPXHbOMY 1 KpallHbOMY HW)KHBOMY IIOJIOKEHH1), HIXKHIA BEHTHJIb
3'€IHYIOTh 3 HAIIPHOIO CKJISHKOIO 2, 3allOBHEHOi 3alipHOi PiIMHOI (HACUYEHUM
po3uun NaCl), 1m0 3HaX0auThCs BUIIE Ta3030ipHUKA. BepxHili BEHTHIb 3'€JHYIOTH 3
MIPHUM MOCYJIWHOI0 3 TONepeaHbO 3aMOBHEHUM 3aMipHOI0 PIIUHOIO, 3pIBHSIIbHA
CKJISIHKA 4 MOBMHHA 3HAXOJMTHCS HM)KYE MIPHOTO CYJIMHU. 3arBUHYYBAaHHSAM I'BUHTA
BIJIKpMBAIOTh TOCHIZIOBHO HIKHIM 1 BepXHIM kianmaHu raszo30ipHuka. [Ipu mosiBi
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PIAMHM B JOBrid TpyOIll MIPHOTO CYIMHM 3 MIABIAHUN IILJIAHT MEPETHUCKAIOThH
3aTuckadeM 6. 3aMipsitOTh OOCAT BUTSTHYTOTO rasy Mmiciis CyMIlIeHHs PIBHIB B CKIISHIII
3 14 npu BIIKpUTOMY 3aTHCKY 5. 3aMipsitoTbCsl aTMOC(EepHU THCK 1 TeMIiepaTypa B
naboparopii.
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Man. 1.14. YcraHoBka a1 BinOopy ra3y 3 ra3ocOipHuKa

Biob6ip eazy ons ananizy. 3akpuBaroTbesl BCi 3aTrckaui (auB. Mai. 1.14), mismika
7 1 MiABIHI IJIAHTH 3allOBHIOIOTHCS 3alipPHOI0 PIAMHOIO, MIAHIMAETHCS 3PIBHSJIbHA
CKJISIHKa 4 BHUIIE MIPHOTO CYIWHHU 3, BIAKPHUBAIOTHCS 3aTHCKadl 5, 6 1 HaOupaeThcs
npubauzno 400 cm3 razy B IUIALIKY 7; 3aKpUBAIOTh MIMHKY IUISIIIKK 3 Ta30M Iij
3aMipHOI0  PIAMHOI0 TMPOOKOK, HaKICWIOTh eTukeTky. I[llo 3anmummBcs ra3
cnamoeThes. ko razy mexmre 500 cm3, To oro MOBHICTIO MEPEBOATH B IUISAIIKY.

Biobip esinbno eudinaemvcs eazy 3 KepHomnpuiimMaua. KepHorpieMHIiK 3a
JOTIOMOTOI0 MIKPOBEHTUJIIO 1 IJIAHTA MPUETHYETHCA 1O 3allOBHEHOIO HACHUYEHUM
PO3UMHOM KYXOHHOI COJl MIpHOMY TMOCyauHi 3. 3piBHAJIbHA CKJIsSHKa 4
BUMIpIOBAIBHOTO 0J10KY (Mal. 1.14) MOBUMHHA 3HAXOAUTUCSA HUXKYE CYIUHHU 3, 3aTUCK 5
BIIKpUTUNA. BEHTUIIb YrBUHYYETHCS B KJIalaH KEPHONPUEMHUKA, IPU LbOMY TBUHT
MOBUHEH 3HAXOAMUTHCS B KPallHbOMY BEpXHHOMY MOJOKeHHI. OOepTaHHSM TBHHTA
BEHTWJISI 00EPEKHO BIIKPUBAIOTH KianaH KePHONPUEMHHUKA 1 BEAYTh CIIOCTEPEKEHHS
3a Ta30BUAUICHHSIM TMpOTSIroM 1 TOJ, MiCAs YOro KiamaH 3akpuBaioTh. llpu
BIIKPUTOMY 3aTUCKY S5 MIAHSATTSAM CKISHKU 4 piBEHb PO3YMHY B HIM MOEIHYIOTH 3
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pIBHEM pPO3YMHY B MOCYJMHI 3, 3a IIKaJOI 3aMIpAIOTh 1 3aMHUCYIOTh OOCSIT Tasy;
3aMIpAIOTh aTMOC(EPHHUI THUCK 1 TeMIlepaTypy MOBITps; BinOuUpaioTh Mpoly rasy B
TUISIIKY 7.

Jljist BUITYy4eHHs Ta3y 3 KepHOINpieMHiKa, MIcis BiI0OpYy BUIBHO BUAUIUBCS Ta3y,
BUKOPUCTOBYEThCS JerasalliiiHa ycranoBka (man. 1.15), mo BkiIto4ae MiKpOBEHTHIIb
JUIS. BIIKPUTTS KjamaHa 1 BUIYCKY rasy 2, 3atuckaui 3, 7, 8, 11, 12, 14, 15, 17,
BaKyyMMeTp 5, ra3o30ipHuil 0anon 4, HanipHuil 0ak 6, ypaBHUTENbUUNA TOCYIUHY 9,
MipHU# nocyauny 10, miasmky ang Bigoopy razoBoi npodu 16, Bakyymuuii Hacoc 13,
BOJsIHY OaHto 18, B sIKy 3aHYpIOEThCS KEpHONpUEMHUK 1 juis nerazauii. Enementu
YCTAHOBKH 3'€JTHYIOTHCS BAKYYMHUMH IIJITAHTAMH 1 MITHUMH TpyOKamu.
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Man. 1.15 Jlerazamiiina ycTaHOBKa /Jis BUJIYUYEHHs Ta3y 3 KEpHOIIpUiiMaya
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[lepen mouaTkoMm Jerazamii ra3o30ipHUX OajdoH 4 HANOBHIOIOTH BOJIOIO:
MepEeKpUBAIOTH YC1 3aTHCKaul, 6ak 6 3aMOBHIOIOTH BOIOO uepe3 BiABia 11, 3'eqHanuii 3
BOJIONIPOBOJIOM; BIJKPMBAIOTh 3aTUCK 8, B11BOAM 7 1 11 BiIKpUBaIOTh Ha 3'€IHaHHA 3
MOBITPSIM, BOJIAa 3 HamipHOro 0aka 6 HAIXOJUTh B Ta30301pHUX OalOH 4 1 BUTICHSE 3
HBOT'O MOBITPSI, 3aKIHYEHHSI BUTICHEHHS MOBITPs B1I3HAYAETHCS 110 BUSBIICHHIO BOJIU 3
BIIBOAY 7, IEPEKpUBAIOTh 3aTHCKaul 7 1 8.

BinkauytoTs Boay 3 6aoHa 4 B 0ak 6, siIkuii 3'€JTHY€TbCSI 3 BAKYYMHUM HAaCOCOM
13, BKJIIOYAETHCS HACOC, BIAKPUBAIOTHCSA 3aTUCKaul 11, 8, CTBOpPIOIOTH BakyyMm 0
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MOBHOT MepeKkauyBaHHs Boau 3 OasioHa 4 B Oak 6, 110 BU3HAYAETHCS MO 3BYKY;
NepeKpuBaloTh 3aTUcKavi 8 1 11, BaKyyMHHI HACOC BKJIIOYAIOTb.

CtBOpIOETBCA BakyyM B 0anoHi 4: mepekpuBarOTh BCl 3aTHCKadi, OaynoH 4
3'€IHYETHCS 3 BAKYYMHHUM HacocoM 13, BKIIIOUalOTh HACOC, BIAKPUBAIOTH 3aTUCK 17, B
0aJIoH1 CTBOPIOETHCS BAKYYM JI0 BCTAHOBJICHHS CTPUIKM BaKyyMMeTpa 5 B MiHIMaJIbHE
MOJIOKEHHSI, MEPEeKPUBaIOTh 3aTUCK 17, BUMHUKAIOTh Hacoc. Skmo yepe3 24 rop
MOJIOKEHHSI CTPUIKU HE 3MIHUTBHCA, a B OalOHI 4 HE BUSBUTHCS MOBITPS, YCTAaHOBKA
BBAXKAETHCSA F€PMETHUUHOIO.

[IpoBoauThCs mepia Aerasaiisi: IEPeKPUBaIOTh BC1 3aTHCKaYl, KPIM 3aTUCKY 3;
BEHTWJIEM 2 BIIKpHBAIOTh KJanaH KepHONpIeMHIKA, BKIIOYAIOTh BOASHY OaHio 18 3
KEpHOIIpieMHIKOM Ha 6 — 8 rTox; B KiHII poOoudoro nHs OaHIO BUMHUKAIOTh,
MIEPEKPUBAIOTH 3aTHUCK 3.

Butsraytuit raz nepeBosTh 3 6anoHa 4 B MipHuid muitiHap 10: nepekpuBaroTh
BC1 3aTHCKaYl, 3aTUCK 11 BIAKpUBAIOTh HA 3'€THAHHS 3 MOBITPSIM, BIAKPUBAIOTH 3aTUCK
8, Boja 3 Oaka 6 HagxoauTh B 0anoH 4; 10 — 15 XB BUUIKYIOTh, IOKH T'a3 B 0alioH1 4 HE
BUSBIIIETHCS M1J1 HEBEJIIMKUM TUCKOM; MOCYIMHY 10 3aM0BHIOIOTH BO/IOIO, TOCYAUHY 9
OMyCKalTh HWXKYe cyauHu 10, BimkpuBarOTh 3aTuckaui 7, 12, 14. 3akiHueHHs
nepekiiany razy 3 6asona 4 B mocyauny 10 BU3HAYa€eThCs MO TOSIBI BOAM B JOBTIM
TpyOui cyaunu 10. Sk Tuibku nocyauHa 10 3alOBHIOETHCS Tra30M, 3aMIpsIOTh HOro
oOcHr 1 BigOuparoTh npo0y razy s aHanizy. [loBropHi BuMipu oOcAry rasy 1 Bia0ip
Horo Ha aHaji3 BUpOOJISIOTH A0 TUX Mip, OKU HE MOYHE BUJIMBATUCA BOJIA 31 IILJIaHTa,
10 BEJI€ BiJl 3aTUCKY 15 10 TUISAIIKH.

Jlerazamito KepHONpieMHIKa MOBTOPIOIOTH /10 THX IIp, MOKU OOCAT Taszy, 0
BUUIMBCS 3a 1 3Miny, He Oyne meniie 5 — 10 ecm3. Tlicns geraszaiii npoOu 1UIaHT Bij
BEHTWJISl OIyCKalOTh Ha 2-3 ¢ B BoAy. SKIIO MpU LIbOMY B KEPHONPHUEMHUK
3aCMOKTYETBCS BOJIa, MOKHA BBa)KAaTH, 1II0 3aCMIYEHHS KaHaJIB Jera3alii BiICyTHS.

Jist 3pyyHocTi poOOTHM OanioHW 3'€AHYIOTH B CEKIii MO 5 ITYK, TOMY
BIJIKaUyIOTh BOJY 1 CTBOPIOIOTh BaKyyM OJIHOYACHO Y BCiX OajoHax.

VY 3B'a3Ky 3 THUM, IO B CJIA0OYIJIICTUX 1 HEBYIJIICTUX MOPOJAX OOCITH
BUJIOOYTOr0 ra3y HE3HauyHi, JOIUIBLHO Jera3alliro mpo0 MPOBOJAUTH Ha YCTAHOBII, 1€
ra3o30ipHUIl MOCYIMHY BUTOTOBJIEHUI 3 OCOOJIMBO MIIIHOTO CKIJISTHOTO UWJIIHApPA
niamerpom 10 — 15 cm 1 gomxkuuow 0,5 — 0,7 M, 3aMmicTh HamipHOro Oaka Ciif
3aCTOCOBYBATH TaKWUW K€ CKISHY NOCYIUHY, TOOTO yCTaHOBKa OyJe CKJIaJaTucs 3
IBOX TIOMApPHO 3'€THAHUX CYAUH. 3aCTOCYBaHHA CKJISHUX TOCYAMH BHUKIIOYA€E
MOXJIMBICTh 30aradeHHs BHUJOOYTOrO raszy 3aJIMIIKOBUM Ta30M 13 3a0pyJHEHUX
MOBEPXOHB BEJIMKUX METAJIEBUX ra3030ipHUX OAOHIB.

JlokyMeHTalisA Ta JOCJHi’KeHHs BiJIera30BaHoro nopoaHoro kepua. Keps,
BUTATHYTHM TICAs Jerasauii 3 KEpHOIPUEMHUKAa KEpHOra3oHaOOpHHKA abo
rePMETUYHOTO CYAMHHM, MOMIMIAIOTh JJisi JOKYMEHTalli B cHeliaJibHl JIOTKH.
JlokyMeHTall1isi IPOBOAUTHCS 32 HACTYITHOIO CXEMOIO:

- BIJ3HAYalOTh LIUIBHICTH 3aTIPKU KepHAa B KEPHOMPUEMHON KOPOHILI 1 HOro
BOJIOTICTB;

- BII3HAYal0Th (hOopMy KepHa (CTOBMYMKM 200 IIMATOYKH), BKA3YIOTh pO3MipH
IIMaTOYKIB, CM;
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- BUAULAIOTH 1 HYMEpPYIOTb 3BE€pXYy BHM3 JITOJOTIYHI PI3HULIL MOPIi,
BU3HAYAIOTKCS JIHIMHUN BUXIJ KEPHA MO KOXKHIN PI3HMII 1 3arainbHuid Buxig, M (%);

- 3BaXYIOTh 1 MEPEBIPAIOTH MPABMWIBHICTh JIHIHHOTO BUMIPY IO Maci KepHa B
KOJKH1M JIITOJIOT1YHIN pi3HUILI;

- OYMILAIOTH KEPH BiJl CTOPOHHIX JOMIIIOK, MHIOTh, MaTepial, 10 MPOMIIOB
4yepe3 CUuTa, 30MparoTh 1 3'€IHYIOTH 3 TPOOOIO MIJIaMy a00 TJIMHUCTOTO PO3UUHY; ITICIIS
MPOCYIIYBaHHS KepHa NpU KIMHATHIM TeMrepaTypi BUPOOJSAIOTH HOro MOBTOpPHE
3Ba)KyBaHHS;

- BUPOOJISIOTH JIITOJIOTTYHUN OMHUC Topia (1apiB), KOPOTKO XapaKTEPU3YIOTh
NPUPOAHY TPILIMHYBATICTh KEpHA 3 ypaxyBaHHSIM MOKJIMBUX Ii 3MIH Yy 3B'SI3KYy 3
TPUBAJIOI0 TEPMOBAKYYMHOIO 0OPOOKOIO.

3pa3kyd BUAUIEHUX MPU JOKYMEHTAalli JUTO JIOTITYHUX PI3HMIL MOPIA, IIO0
YTBOPIOIOThH IIapu MOTYXHicTi0 Ounbiie 10 cm, 3patorh Ha TexaHnani3, mpolrapku
NOTYXHICTIO MeHIe 10 cM 00'eIHYIOTh 3 OLIBII MOTY>KHUMH.

Be3ynapue pyiiHyBaHHsI i ocTaTo4yHa Aera3aunisa KepHa. /[ BU3HAUYECHH:
BEJIMYMHHU  3aJUIIKOBOI Ta30HOCHOCTI OTJEra3ipoBaHHUN KEpH BUTATYIOTH 3
FEPMETUYHOTO CYAWHHU 1 nepekianarTs B nocyauny CBP-1 (man. 1.1-1.3), axuit
NOMIIIAIOTh  MiJ Hpec  yCTaHOBKM Uil  HEHAarojoLIEHOro  pyHHYBaHHS
(po3uaBnroBanHs) opin (Main. 1.16).
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Mamn. 1.16. YcranoBka a1t 0e3yJapHOro pyHHYBaHHS OPiJ
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[locTyrnoBo MiABUINYIOYM TUCK Ha KEepH S5 3a J0OMOMOrorw Hacoca 8,
CIOCTEPIraloTh 3a 3aHYPEHHSM IITOKA 4 B cTakaH 2. 3pOCTaHHS TUCKY MPUITUHAETHCA
P JOCSITHEHHI MAaHOMETPOM 7 MOKa3aHb, B JIBA pa3u MEPEBUIIYIOTH MOPIJl MIITHOCTI
3paska npu ctucHeHHi. [locynnHa BUTATYIOTH 3-MiJ npeca 1, 6, ynapaMu MOJIOTKa 110
MOTro 30BHILIHIX CTIHOK JIOMAararoThCsl pO3MYyIIEHHS TOPOJAHOT MacH, 110 BiAUYyBA€THCA
10 3BYKY NepecunanHs nopoaHoi aApiouuii. [lotiM rymoBuii BigBia 3 mia'e JHYIOTh 10
TEPMOBAaKyyMHOM YyCTaHOBIII 1 BUPOOJSAOTH 2 — 3 jgerasailii mpu HarpiBaHHI IiJ
BaKyyMOM, KOXHa TPUBAJICTh B 1 3MiHy. B KiHIl1 3M1HH 3aMIpAIOTh 0OCST BUTATHYTOT'O
razy. Jlerazaiis HpI/IHI/IHﬂeTBCH npu BUAUIEHHI MeHlIe 2 — 5 cM3 ra3y B 3Miny. [licis
BOT0 TMOCYAHWHY BiA'€IHYIOTH BiJi YCTAHOBKH, 3 HBOTO BHUTATYIOTH PO3APOOJICHY
nopoAy, ii 3BaXKyI0Th 1 BA3HAYAIOTh TPAHyJIOMETPUYHUN CKIIA].

Hera3zanis npo6 pigunm. Jlns aeraszamnii npo6 B mojJboBUX yMoOBax [3 — 4]
BUKOPUCTOBYIOTh JI€Ta3aTop, 10 CKJIAJA€ThCS 3 IUISAIIKK MICTKICTIO 5-6 JI, 10 Mae
ryMoOBY TNpoOKy 3 BigBogamu. IloBiTpss 3 IUISIIKK BIACMOKTYIOTH HAacoCoOM
KamoBcbkoro. Ilicnsi cTBOpeHHS BakyyMy B OyTedb 3aCMOKTYETbCS JOCIIIKYBaHa
pinuHa. Konu OyTenb 3alOBHIOIOTH PIAMHOIO Ha 5/6 1i 00csry, pinvHa 300BTYIOTH
MPOTATOM 5 XB, IEPEBOAATh BUTSTHYTHH Ia3 B IUIALIKY 1 3aMIpSIOTh HOro oocsr. 3MicT
Ck ra30BUX KOMIIOHEHTIB B 1 J1 BOAW BU3HAYAIOTh 3a (popMyIioro:

VL@V +Vy) (1.40)
K —qu)Vm .
ne V,; — KUIbKICTh BHU3HAYa€ThCS KOMIIOHEHTA B BUTATHYTOMY rasi, JI; V., — o0car
razonoAioHoi ¢gasu, J; o — KoedIIEHT PO3YMHHOCTI JAHOTO KOMIIOHEHTa Tra3y B
JOCIIIKYBAHOI PIIMHU TIPHU TEMIIEpaTypi A0cHiny; V. 3aranbHUil 00csT Aera3oBaHOi
piauHuU, .

dopmyna Moke OyTH BUKOpHUCTaHa 1 mpu 00poOIIi pe3yIbTaTiB aeras3aiii BOJIu 1
TJIMHUCTOTO PO3YHMHY Ha TEPMOBAKYYMHHX JI€ra3aTopax.

Hns  perazaumii pinuHu  (Boau abo OypoBoro po3uumHy) B jgabopatopii
BUKOPUCTOBYIOTH Jierazatop ['KY-1. [{ns BunyuenHs rasy 3 npo0 piluHu MOXe OyTH
BUKOpPHUCTaHA TBPMOBAaKyyMHasi yCTaHOBKA JJisl Jiera3allii mpo0 3 repMEeTUYHUX CYJIUH
(nuB. Man. 1.13), no sKoi 3aMicTh CyAMHHM | MiI'€AHYIOTh NpUWMalbHY OIOPETKY
JOCIII)KYBaHY PITMHY BIIYCKAIOTh B MOMNEPEIHbO BIIBAKYYMIPOBAHHYIO MPUIMAabHY
OrOpeTKy 1 miairpiBarTh A0 Temneparyp, 50 — 60 C, 110 BUKIMKa€e IHTEHCUBHE KUITIHHS
PIAMHM 1 BUIUIEHHS B PO3PLIKEHUN MPOCTIp pO3YMHEHOTo raszy. Buninserbcs ras
NEePIOJINYHO MEPEBOSATh B BUMIPIOBANIbHY OIOPETKY 2, 3BIAKM B1IOMpatoTh Mpoly AJis
aHamizy. Bixg ngerasoBaHy piaMHYy dYepe3 HWXKHIM BIABIA MNpUManbHI OHOpETKU
37IMBAIOTh B MIPHUH IIWIIHAP, B SKOMY BU3HAYAIOTh 11 OOCHT.

2.10 BusiBjieHHSI TAa BUBYEHHS MIiKpO3aJie:xiB rasy
Y BYIVICHOCHIH TOBIII

[Ipy HasIBHOCTI MACTOK Yy BYIJIEHOCHUX TOBIIAX MOXYTh OYyTH NPHUCYTHIMHU
CKYMUEHHs BUIBHOTO Ta3y y BUINISIAI pI3HUX 3a po3MIpaMu  MOKJIAJIIB,
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HalyacTile-MiKpOo3aJIeXkKiB 3 KUIBKICTIO 30CEPEI)KEHOT0 B HHUX ra3y BiJl JIEKUIbKOX
COTE€Hb KyOOMETPIB J0 JECATKIB 1 O1IbllIe MUTbHOHIB KyOoMeTpiB. [Ipu po3TuHi Takux
MOKJIa/1B PO3BINYBAJIbHUMH CBEPJIOBUHAMH CIIOYATKY CIIOCTEPIraeTbcs MOBHE abo
YaCTKOBE IMIOTVIMHAHHS TPOMUBHOI piauHM a00 caMOBJIB 3  MOJAJIBIIUM
ra30BUJIVICHHSIM, 1HOJ1 Y BUTJISA1 BUKUAIB 1 (OHTaHYBaHHS Ta3y a00 BOAM 3 Tra3oM.
Po3tH Mikpo3aniexiB TIPCbKUMHU BHPOOKAMU CYHPOBOKYETHCS BUHUKHEHHSIM
cypusapHUX BUAUIGHb Tra3y 1 MNPU3BOAUTH JO 3HAYHOIO TMIJBUILIEHHS Ta30BOi
HeOe3neku. 3anacu rasy, 1o MICTATbCA B MIKpO3aJieXaX, MOKYTh BUKOPUCTOBYBATUCS
B HApOAHOMY TrOCHOJApPCTBL. JIJs yCHIIIHOTO BHUPINIEHHS MHUTAaHb, MOB'A3aHUX 13
3amo0iraHHsiM HeOe3MeKkr, OOYMOBIIEHOI CKYMUYEHHSM Tra3iB B MIKpo3ajexax, 1
MPOMUCIIOBUM BUKOPUCTAHHSIM LHX Tra3iB, HEOOXIAHO CBOE€YACHE BHSBJICHHS 1
BCceOI1YHE BUBUEHHS MIKPO3aJIe’KiB B MPOLECI PO3BIAKH BYTUIbHUX poaoBuil [2 — 5].

Mikpo3zanexi razy B BYIVICHOCHHX TOBIIAX BHUABISIIOTh 1 BHBYAIOTh 3a
JOTIOMOTOI0 METOJIIB 1 TEXHIYHUX 3ac00IB, 110 3aCTOCOBYIOTHCS B Ta30HA(PTOBOL
reoJiorii. ¥ mpoiieci nonepeaHb0i po3BIAKM B OCHOBHOMY BUSBIISIIOTH JIMIIE O3HAKU
ICHYBaHHsI MIKpo3aJiexiB. JJisl IbOT0 BUBYAIOTH 1 aHATI3YIOTh T'€0JIOT14H1 (DaKTOpH, 110
OOyMOBIIIOIOTh HAaKONUYEHHs, 30€pexeHHs BUIBHOIO Ta3y 1 MOXIMBHUI XapakTep
ra3oBUJIVICHHS B TipHWUYl BHpoOKkH. OcoOnuBYy yBary cCiifi TPUAUISITH aHARi3y
CMPYKMYPHO-MEKMOHIYHUX, NIMON02TYHUX, 2I0p02e0NIociUHUX (pakmopis, a TaKOX
OpsIMUX 1 HEOPSIMUX O3HaK, L0 CBIAYATh MPO MOXKIMBICTH ICHYBaHHS CKYIUYE€Hb
BUIBHOTO Ta3y.

CTpyKTypHO-TEKTOHI4YH1 (haKTOpU, WO CHPUSAIOTh (OPMYBAHHIO Ta30BUX
MOKJaAiB, — HasBHICTh B MeXaxX pO3BIAYBAHMX JUISHOK KyHOJONOAIOHUX 1
AHTUKJIIHATBHUX CKJIAQJIOK, PO3PUBHUX MOPYIIEHb, IO CYINPOBOKYIOTHCS 30HAMU
MIABUALIEHOT TPINMHYBATOCTI, PI3KUX 3MIH €JEMEHTIB 3ajsiraHHs MOpia, U0
NPU3BOAATH A0 (priekcypooOpazHuM abo CTyMiHYaCTUM BUTHHIB 1IapiB, 1 T. 1.

Ho nimonoeiynux (HakTOpiB BITHOCUTHCS CHPHUATIMBE IS aKyMyJsilii rasiB
MOEIHAHHS TMOPIA-KOJIEKTOPIB 1 MOKPUBAIOTH iX €KpaHylTh Ta3 (IIroiToymnopos.
Konexmopamu 2a3y cayxcamn, 5K npasuno, nopoou, wo 60100il0mb NIOGUUEHOIO
nopucmicmio i NPOHUKHICMIO (Nepea’tCHO NiCKOBUKU), ADO IHMEHCUBHO MPIWUHY8amI
nopoou,  npeocmasieHi  0YO0b-AKUMU  THUWUMU  JIIMONOSIYHUMU  PIZHUYSAMU.
Dmoidoynopamu wacmiute € crabo mpiwunysami eiunucmi nopoou. DopMyBaHHIO 1
30€pEeKEHHIO MIKPO3QJIeKIB Ta3y CIHpHUS€ HAsABHICTh TACTOK, OOYMOBJICHUX
damiagpHUM  3aMIIIEHHSAM IIapiB MICKOBUKIB IO MPOCTATaHHIO 1 IOBCTaHHIO
apruliTamMu, a TaKOXX 1ICHYBaHHS JIIH30TO1I0OHUX T1J1 MICKOBUKIB, MIIIAHUX HAKOIIUYCHb
pycel pidok, 6apis, Kic.

T'iopozceonoziunuti ¢axmop YTBOPEHHS MIKPO3aJIexKiB BUIBHOTO
ra3y-yTpyJIHeHU! BOJOOOMIH Y BYIJIEHOCHIH TOBIII @00 HASIBHICTh 3aCTIMHUX BOJ, 110
BUSBIIIETHCS B TIEPEBaXKaHH1 BOJI XJIOPUIHO-HATPIEBOTO CKIAIY.

B axocmi o3nax icnysanna Mmikposanedcie 2azy 8paxo8yiomuvCs  GLIbHI
2a308UOLNeHHST 31  CBEPONOBUH [ CYQIAPHI BUOLNeHHsA 2a3y 6 Waxmax, wo
8IONPAaybOBYIOMb GUULEPOIMIWYEHT NIACMU AOO 20PU3OHMU, HAABHICMb 2A30HACUYEHUX
20pU3OHMIB, BUOLIEHUX 2A308UM  KAPOMAdNCEM, 2e0Qi3uyHUMU Memooamu i
8UNPOOYBAHHAM NIACMIB, HAAGHICMb 2A308UX | 2e0MeMNepamypHux aHoManii Ha
niowi pooosuuya.
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Ha miacraBi pe3ynbpTaTiB aHami3y MepepaxoBaHUX (aKTOpiB 1 O3HAK
ra30HaCM4eHUX TOPU3OHTIB CHIJ BUIUISITH 30HU 3 MepeAdauyyBaHUM HasIBHICTIO
MOKJIa/1B a3y, Kl € OCHOBHUM 00'€KTOM MOJAJBIINX JTOCTIKEHb. Y CBEPAJOBUHAX,
0 PO3KPUBAIOTH 11 30HU, CJIJ MPOBOJAMTH Ta30BUH KapoTax 1 reodizuyHi
JOCHIDKEHHSI, 32 Pe3yJibTaTaMH SIKMX YTOYHIOIOTHCS MIJJISTal0Th BUIPOOYBaHHIO
IHTEpBAJIH.

st BunpoOyBaHHSI 00'€KTIB, 3 SAKUMHU IMOB'SI3YIOTh MOXJIMBICTH ICHYBaHHS
MIKpO3aJieXkK1B Ta3y, 3aCTOCOBYIOTh KOMIUIEKCH BHUIPOOYBaJIbHUX I1HCTPYMEHTIB
KII-65. Benuuuna inTepBaiiB BUNpoOyBaHb MPOJYKTUBHOTO FOPU3OHTY HE MOBHUHHA
nepeBunryBati 15-20 mM; BUIpoOOBYBaHUM 1HTEpBaJl MOBUHEH OYTH OJHOPIIHMMA 3a
JITOJIOTTYHUM CKJIAJIOM 1 KOJIEKTOPCHbKUMU BIACTUBOCTSIMHU.

PesynpraTtu BumpoOyBanb 13 3actocyBanHsM KII-65 mo cBepamoBuHaMm, 1o
PO3KPWIIM CKYMYEHHS T'a3y, MOXYTh BBAKATUCS IOCTOBIPHUMHU (TPEICTAaBHULIBKUMMU),
AKIIO JOTPUMYIOTHCS HaCTYIIHI YMOBH:

- 3a0e3MeuyeTbcs JTIOCTOBIPHE OTPUMAaHHS CTAOUIBHOTO TMPUIUIMBY BLIBHOTO
ra3y 3 JOCJII)KYBaHOT'O TOPU3OHTY MpoTsroM 5-30 XB 1 OuIbLIE;

- 3A1MCHIOETHCS YITKUIN 3aMKC KPUBOI BIIHOBIIEHHS TUCKY 3 TH(]epeHIiiali€eio 3a
nepiojlaMu 1 IMKJIAMU 1 OTPUMAHHA KpPHBOi, XapaKTEpHOi MJi Tra30HACHUYCHHUX
TOPU30HTIB, (hiKcallisi TUCKY CTOBIA IPOMUBHOI PIAVHMU;

- (iKCyeTbCs HAABHICTH IUIACTOBOTO TUCKY, 3a BEJIMYMHOIO OJM3BKOTO 0
YMOBHO T1APOCTATUYHOTO;

- BU3HAUYAETHCS CKIIAy rasy;

— 3a0e3Meuy€eThCsl TePMETUYHICTH TPOOOOTOOPHON KaMepH.

[Ipy HaAsBHOCTI CKYIYEHHS BUIBHOIO rasy, HIATBEPAKEHOMY pe3yJbTaTaMu
BUIIPOOYBaHb, JOCIII)KYBAHUM TOPU30HT MPOCTEKYETHCS 1 BUIPOOYETHCS MO CYCILAHIX
CBEpAJIOBMHAX 3 METOI0 OKOHTYpPIOBaHHA. Mepeska ra3oBoro BUMPOOYBaHHS B LIbOMY
BUIAJKY ICTOTHO 3ryliyeThcs. Uucno BUNpoOyBaHb MO ra30HACMYEHUX TOPU3OHTAX
Moxke gocsirati 6-10 Ha 1 kM2, npu cepelHiid 4acTOTl A CKIAA4acTUX CTPYKTYP
0,5-1,5 BunpoOyBaHHs Ha | KM.

[lonanpie BUBUEHHS MIKpO3aJIeKl Ha CTajli JETalnbHOI PO3BIIKH MOBHHHO
3MIACHIOBATUCS 3 YypaxyBaHHSIM peE3yNbTaTiB IIACTOBUIPOOYBaHb, TeO(I3UUHUX
JOCHIPKeHb, JaHUX Ta30BOr0 KapoTaxy, JIa0OpaTOpHUX BHU3HAYEHb 1 3arajbHOI
reojoriyHoi o6ctaHoBkd. [Ipu 1bOMY HEOOXITHO BHU3HAYUTU IUIOLLY MOKIAY,
MOTYXHICTh TA30HACHUEHOT YACTUHU KOJEKTOPA 1 pAJl IHIIMX TapaMeTpiB, 10 BXOJATh
y (opmyiii miipaxyHKy 3amnacis.

[11omra ra30Boro MokiIaay BU3HAYAETHCS HMUISIXOM 3HAXOKEHHS JIiHII IEPeTHHY
CTPYKTYPHOI IMOBEPXHI 3 MOBEPXHEIO ra3oBoisiHoro koutakry (I'BK).

[Tonoxennst ' BK BU3HAUar0oTh 10 mapam CBEP/JIOBUH, OJHA 3 SIKUX Jajia ras, a
1HIIIa-BOJY, 32 (GopMyIioio B. . CaBYEHKO:

hr373 _100(PB _Pr)
Ve —7Vr

h = (1.41)

Ne hp — MEepEeBUIEHHS MMO3HAYKU TOYKM BUMIPY IIACTOBOTO THUCKY ra3y B Ta30Bii
CBEpJUIOBUHI HaJ BIIMITKOIO Ta30BOASHOIO KOHTAaKTy, M; yp — IIUIBHICTH BOJHU B

62



TIACTOBHX YMOBAX, I/CM’; yr — IIUIBHICTh ra3y B IUIACTOBMX yMOBaX, I/cM’; hyp —
PI3HUIISI BUCOTHOI'O TOJOKEHHA TOYOK BHUMIPY IUIACTOBOTO THUCKY Trazy, M; Pp —
rractoBui Tuck Boau, MIla; Py — nmacroBuit Tuck rasy, Mlla.

Sxuro npu BUNpoOyBaHH1 3 OJTHOTO IHTEpBay OTPUMaH1 BOJIA 1 Ta3, MOJIO0KEHHS
I'BK ymMOBHO npuiiMaeTbes B cCepeIMHI IHTEPBATY.

[lonoxennss I'BK BusHawaioTh Takox 3a TeO(DI3UYHMMH JaHUMU: IS
ra3oHocHOi dactTuHu Kojekrtopa 3HaueHHs KC, HI'K Bumie, HiX B ii BOJOHOCHOT
YaCTHHH.

['a3oHacuMyeHa TMOTYXKHICTh KOJEKTOpa BCEPEIMHI KOHTYPY Ta30HOCHOCTI
JOpIBHIOE  €(EeKTUBHIM TMOTYXHOCTI IJJacTa 32 BHUpPAaxXyBaHHSAM MPOLIAPKIB
HEra30HOCHMX TJIMHUCTUX Ta THIIHUX MOPII.

VY Mexkax ra3oBoIsTHOT 30HU Ta30HACHYEHHS MOTYKHICTh JOPIBHIOE BIICTaH1 BiJ
nokpiii miacta g0 I'BK [2 — 5]. Bitem geranbHi AOCHIKEHHS TMOJSATAIOTh Y
MPOBEJICHHI CTalllOHAPHUX CIIOCTEPEKEHb 3a THCKOM 1 ebiToM rasy. s mporo 2-3
CBEP/JIOBMHHU, 1110 PO3KPUIIN MIKPO3aJexKb, O0JIAIHYIOTHCS 1 BUIIPOOOBYIOTHCS Yepe3
MpoCTpesieHi 00caaHi Tpyou 1 GUIBTpH.

PesynpTaTu BUNpoOyBaHb, BUMPOOYBAHHS 1 CTAl[IOHAPHUX CIIOCTEPEKEHb 32
1e01TOM 1 TUCKOM B CBEPIAJIOBMHAX CIY>KaTh OCHOBOIO JUISI MIAPaxXyHKY 3amaciB rasy,
PO3pOOKHU 3aXO0A1B 3 Jera3allii TOBIIl 1 BAKOPUCTAHHS KaNTIpyeMOro Trasy.

JIist migpaxyHKy KUTbKOCT1 BUTBHOTO Ta3y B MIKpO3ajiekaX BYTJIbHUX POJAOBHIILL
CJIJT 3aCTOCOBYBaTH METOJY, BHUKOPHCTOBYBaHI MpH IMiJIpaxyHKy 3amaciB rasy B
ra3oBux pojoBuuiax. Tak, A NAPaxXyHKY 3amaciB razy B MIKpo3ajexki, pO3KpUTO] 1
OKOHTYPEHOI MOPYY CBEP/JIOBHH, CJIij] 3ACTOCOBYBATH B MOYATKOBIN CTazli 00'€eMHMIA
MeTO1, 110 0a3y€eThCs HAa JAHUX MPO T'e0JIOTIYHI MEX1 MOIUPEHHS MoKy, XapaKTep
MOPOBOTO IPOCTOPY 1 BETUYUHOIO MJIACTOBOTO TUCKY.

[Ipu 1bOMY BUKOPUCTOBYETHCS hopmyna:

V =Fhkp f(Pyo,; — Feag) B (1 42)

ne V — BunoOyBHI 3amacu rasy Ha JaTy po3paxyHKy, M; P — IUIola razoBoro
MOKJIaly B MeXax KOHTYPY Ta30HOCHOCTI, M"; h — edekTuBHa (ra3oHacHYCHA)
MOTYXHICTb IJ1acTa, M; k;; — Koe(ilieHT mopucTocTi; P — epekTuBHA (ra30HACUYEHA)
MOTYXXHICTh Tuiacta, M MIlla; Pgx — cepeaHiil 3aluIIKOBUN aOCONIOTHUM THUCK
(KiHIIEBUH) B MOKJIQAM IICIsS BHJIYYEHHS IPOMUCIOBUX 3amaciB rasy; ogl agx —
MONPaBKM Ha BIIXWJIEHHS BYIJEBOJHEBUX Ta3iB BiJ 3akoHy boinsg-Mapiorrta
BIIMOBIAHO 1JIs1 TUCKIB P Ta Px; f — molpaBka Ha TEMIIEpaTypy i MPUBEICHHS
o0csry razy a0 CTaHAApTHOI TeMIeparypu; fr — Koe(dIieHT ra30HaCH4YeHOCTi 3
ypaxyBaHHSIM BMICTY 3B'sI3aHO1 BOAM; ] — KOE(ILIEHT ra30BiAaul.

VY pasi npoBeleHHS CTal[lOHAPHUX CIOCTEPEKEHb 3a CBEP/IOBHHOIO, IO
PO3KpMIIa MIKPO3aJIeXkKb, 3 MIIKIIOUEHOI0 MEPECYBHOIO JAETa3alliiHOI0 YCTaHOBKOIO
tunny [IAY-3, TIAY-12, TIAY-25, IIAY-50 abo cekiiiiHOIO TMepecyBHOIO
nerazaiiiiHoro yctaHoBkorw tumy I[I/1Y-200 wmokiuBe 3acTOCyBaHHS METO/IIB
MIAPaxXyHKy KUIBKOCTI Ta3y MO NaAiHHIO TUCKY. IIpu po3THHI CKyNMuYeHHS BUIBHOTO
ray OJIMHOYHOIO CBEPIJIOBUHOIO 1 BIACYTHOCTI JaHUX TMPO TEOJOTIUHI MExXIi
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MOIIUPEHHS [[HOTO CKYIMYEHHSI, Ta30HOCHICTh BMIIIYIOUUX TMOPiJl PO3PaXxOBYETHCS Ha
OJIMHULIIO 1X 00CHTY.

2.11 Bu3HayeHHs nmapaMeTpiB pO3KPHUTOI TPIIIMHYBATOCTI IPCbKUX MOPiJg

CyTHICTP METOAWKH ToNsirae B (Qikcalii pPO3KPUTOI TPIIIUHYBATOCTI 1
30epeKeHH1 MapaMeTpiB, BIACTUBUX il B YMOBaX MPUPOJHOIO 3ajsiraHHs, MUISTXOM
MONEPETHHOTO BBEJACHHS B 35104l TPIIIMHU LIEMEHTHHUX, MarHe3iaJibHUX Ta I1HIINX
TBEpJHYYUX PO34MHIB. B pe3ynbTaTi Takoi TammoHaxkHoi ¢ikcamii TpimuH (TDT)
BUKJIIOYAE€THCS MOJKJIMBICTh BIAHOCHOTO 3MILIEHHS PO3AUICHUX HHUMH TOPOIHHUX
OJIOKIB 1 MOB'I3aHOTO 3 UM 3MHKaHHA a00 PO3CYBaHHSA CTIHOK TPIINIMH B MpOLECI
MOJANBIIOT0 BUOYpIOBaHHS KepHa. [IpoHWK B TpINMHM 1 3aTBEpAUIMI B HHUX
TaMoHaxHUH Pikcye po3unH (TOP) yTBOpro€e «311MOK» TPIIIUHHUX MOPOKHUH, 110
BiToOpaxae ix (Gopmy, CTYIMiHb 349HHS 1 BEJIMUMHY TPIIIUHHOT MYCTOTHOCTI MOPiJ B
He3aiiMaHOMY MacCHBI.

Bubip o006'ekta npocaigxenb. B skocTi 00'€KTiB JOCHIIKEHH BUOUPAIOTH
MOPOJIU, YpakKeH1 MPUPOTHOIO TPIIIUHYBATICTIO, MApaMETPH K0T HEOOXITHO OIIHUTH
B 3B'A3KYy 3 BHMBYEHHSM 1 IMPOTHO3YBaHHSM T'a30HOCHOCTI. Y BHIIaJKaX KOJU 30HU
MOIIUPEHHS TPIIIMHYBATUX MOPiA BUSABIEHI 1 MOMEPEIHBO MPOCTEKEHI MO paHilie
MPOWJIEHUM CBEP/UIOBHUHAX a00 TIPHUYUM BHUPOOKaM, Miclie pO3TallyBaHHS 00'€KTIB
JOCHIDKeHb 1 1HTepBaliB 3actocyBaHHs Meroxy TOT B migisaraiote OypiHHIO
PO3BIYBAIBHUX 200 CHEIiaIbHUX CBEPAJIOBUHAX MOXKE HaMI4aTHUCS 3a3]1aJI€T1/Ib.

OO6'exT noCHIIKEHb MOXKHA BUOUPATH 1 B MPOIIECi MPOXOAKU CBEPAJIOBUH, TICIIS
PO3THHY HUMH TPIIIUHYBATUX MOPII-KOJEKTOPIB, III0 BUMAralTh KIJIbKICHOT OI[IHKH.
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Mamn. 1.17 OcHoOBHI TeXHOJIOT14HI cXeMHu (a, O, B) TaMITOHaXXHOT (hiKcallii TPIIHH B
MacuBi
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Bu6ip Texnosoriunoi cxemu T®T i Bigdéopy 3paskiB. 3aiexHo Bin
re0JIOTIYHUX 1 TEXHIYHUX YMOB BUKOHAHHS JOCIIHKEHb MOYKHA BUKOPUCTOBYBATH TPU
ocHoBHI Bapiantu TOT 1 BigO0Opy KEPHOBUX 3pa3KiB.

Iepwuii sapianm (man. 1.17, a) nepenbavae yTBOpPEHHS B 30HI MOITUPEHHS
TPIIMHYBATUX TOPiA S, PO3KPUTUX CBEPJIOBHHOIO KOJOHKOBOrO OypiHHA 1,
BUIEPEIHKAI0YOT IWIIHAPUYHOT MOPOKHUHU 6 MEHIIOro JiaMeTpy, CHIBBICHOI 3i
CTOBOYPOM OCHOBHOI CBEp/lIOBUHU. J[OBKMHA LIMJIIHAPUYHOI MOPOKHUHU 6 MOBUHHA
BIIMOBIIaTH 1HTEpBaly, B SKOMY HaMIY€HO BUKOHaHHS aociimkeHb. [loTim 3a
JOTIOMOTOI0 TAMITOHAXKHOTO CHapsiaa 3 3 nakepom 4, miABIIIEHOro 10 O0ypoBOi KOJIOHU
2, 130JI0€ThCS Tpi3a0oifHasi YaCcTMHA OCHOBHOI CBEPAJIOBMHU 1, B HWIIHIPUYHY
MOPOKHUHY 6 1 pPO3KPUBAIOTHCS HEIO TpIMHU BBOAUTHCS TOP (obmacthb
npoHukHeHHs: TOP B mopoal yMOBHO OKOHTypeHa IITPUXITYHKTHUPHOMW JiHi€w0 7),
MICJsT YOTO TAMIOHAXKHUM CHapsijl 3 MaKepoM BUTATAIOTH 31 cBepiiioBUHU. [licis
3aKiHYeHHs yacy 3arBepiHHA TOP TpuBae mnpoxoaka OCHOBHOI CBepAJIOBUHU |
MOYAaTKOBUM JI1aMETpOM 3 BIIOOpPOM KepHa, THPEJCTABIECHOTO TOBCTOCTIHHUM
KUTbLIEBUM IWIIIHAPOM 8, 3 BHYTPIIIHIM cTpukHeM 9 3 TOP.

Jlanuii BapiaHT OLUIBHO 3aCTOCOBYBATH MPU HACTYIHUX YMOBAX:

- OUIBIIICTH TPIIIMH OPIEHTOBAHE MEPIEHAUKYISIPHO abo0 MiJ 3HAYHUMHU 32
BEJTMYMHOIO KYTaMHU J0 OC1 CBEPAJIOBUHH, B 3B'A3KY 3 UMM HaaxomxkeHHs TOP ugepes
TPIIMHM, 10 MEPETUHAIOTH 3a0ii, B MOPOJI, 110 3HAXOASATHCS OE3MOCEPEeHbO MiA
HUM, BUSBIIIETHCS YTPYIHEHUM;

- JllaMeTp OCHOBHOI CBEPJIJIOBUHU | JAOCHUTH BENMKHI, 11100 NpH BIALITYBaHHI
BUIIEPEPKAIYOT IUIIHAPUIHOT TOPOKHUHU 6 1 HABKOJHUIIHBOTO ii 3aTaMIIOHOBAHOT
nopoau 8 He BiOyBaJIOCss pyHHYBaHHS OCTaHHBOI.

lpyeur eapiaum (man. 1.17, 06) 3acHoBaHuii Ha HarHiTanHi TOP B
npea3aboiiHy0 JOCHipKyBaHy o0JacTh 5 Oe3mocepelHbo depe3 3abiii OCHOBHO1
cepasioBuHu 1. B manomy Bumanky nanst HarHitaHHs TOP Takox BUKOPUCTOBYIOTH
taMmroHaxHuil npuctpit 3-4. Ilicns 3atBepainHs TOP 3 mpenzaboiiHON YacTUHU
cBepasioBUHU 1 BuOyproetbcst kepH 10 13 3adikcoBaHOIO B HBOMY MPUPOJIHOIO
TpPEeIMHOBATOCThI0. Llell BapiaHT AOUIIBHO 3aCTOCOBYBAaTH Yy BHUIAAKaX, KOJIH
JOCJIJPKYBaHa TPIUHYBATICTh OPIEHTOBAHA TMapajeabHO a0o MiJ] TOCTPUM KyTOM 10
0C1 CBEp/YIOBUHH, YAM OOYMOBIIIOETHCS BITHOCHO BUCOKA MMOBIPHICTH IIpaBIi4HOIO
3B'SI3KY TPIIIMH, PO3BUHEHHUX B MepeA3adiiHOMY MPOCTOP1 5, 31 CBEPAJIOBUHOIO 1.

Tpemit eapiaum (Man. 1.17, B) BiIpI3HSAETbCS Bi TMOMEPEIHIX THM, IO
HarHiTaHHs TOP npoBoaUTHCS B TPIUIMHYBATI MOPOAM, IO MPUMHUKAIOTH 10 OIYHOI
MOBEPXHI CTOBOYpa CBEPIOBHMHU. JIJIsl IIbOTO 31MCHIOETHCS 130JIA1I1s1 1HTEpBay, B
SKOMY CBEPJIJIOBMHA | mepeTrnHae 30Hy TPIIIMHYBATOCTI MOP1A 5, 1 HATHITAHHS B HHOTO
TOP 4yepe3 TpimMHU, IO NEPETUHAIOTH CTIHKM CBEPJIOBUHH B 130J1bOBAHOMY
iHTepBai. Ilicig 1pOro 3a MOMOMOrOK MPHUCTPOIO, IO BIAXWISE THUIY KIMHA,
MpoOKK-3a0010, MO0 BIAXWISE CHapsAna 1 T. J. BUPOOJAIOThCA 3a0ypKa HOBOTO,
npoOoBinOipHOro ctoBOypa 11, mo mpoxoauTh B Oe3mocepeaHiil OJMM3bKOCTI Bij
OCHOBHOTO cTOBOYpa 1, 1 Bi1Oip 31 ctoBOypa 11 kepHoBux npo6 10 13 3adikcoBaHUMU
TpiuHamu. JlaHuil BapiaHT JOLUIBHO BUKOPUCTOBYBATH MPU HEMOMIMBOCTI
3aCTOCYBaHHS OMHMCAHUX BUILE, OUTBII MPOCTUX CIIOCOOIB.
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BuGop marepianiB ta ob0aagHanHs. J[y11 TammoHaxxHO1 ¢ikcaiii TPIlIMH B
akocTi TOP Mo)kHa BUKOPHUCTOBYBAaTH TaMIIOHAXH1 PO3YMHHU, L0 3aCTOCOBYIOTHCS
JUTsl TAMIIOHYBaHHSI CBEPJIOBUH 1 KPITUIEHHS! HECTIMKUX MOP1A B TIPHUYUX BUPOOKAX.
Haii6uipin AOUUTBHO 3aCTOCOBYBAaTH ILIEMEHTHI PO3YMHH, MPUTOTOBaHI HAa OCHOBI
noptiananemMeHTiB Mapok M400 1 M500, cynbdaTocTiMKUX, TIMCOTIIHO3EMICTHX 1
TNIMHO3EMHUCTUX IIEMEHTIB, @ TAaKOX MarHe3iajibHi B'SIKYYl CKIAAH, 110 BKIIOYAIOThH
55-60% xmopuctoro MarHiwo, 35-40% oxucy MarHito 1 15% 6eHTOHITOBOTO OOpOIITHA.

MarnesianbHi CKJIaau BIAPI3HIIOTHCS BHCOKOKO KOJIIPHOKO KOHTPACTHICTIO IO
BITHOIICHHIO /IO TIPChKUX MOPiJ, IO MOJIETHIYE Bi3yajbHE BHUABICHHS TPIIUH Y
BinmOupatoTecss micnss TOP 3paskax. Jlo ix mepeBar BITJHOCSTHCS TaKOX BHCOKI
aZre3iliHi Ta MIIHICHI BJACTUBOCTI 1 BUCOKA MIPOHMKAIOYA 3aTHICTD, 10 3a0e3meuye
¢ikcallito TpIlHH 3 HEBEIUKUM PO3KPUTTSIM.

JUisi MpOXOAKM TaMIOHAXKHUX CBEPAJIOBUH 1 BIIOOpY 3pa3KiB 3 MacHUBY
BUKOPUCTOBYIOTh Bbypose oOnagHaHHS, 10 3aCTOCOBYETHCSA Ha
r'€0JIOrOpO3BiAyBaIBHUX PoOOTax, a /s HarHiTaHHa TP B nocnimpkyBaHy 00J1acTh
MacCHBY — TaMIIOHAXHI1 CHAapsIM PI3HUX KOHCTPYKIIM 3 KOHTEHHEPHOI TOCTaBKOIO
T®P B 30ny Har"itanusa: TC, CTC, CT-3, YTC-1M, TV 1 iH. B mipoiieci HarHITaHHS
TOP nocnimxyBaHa 00J1acTh T€PMETU3YETHCA 32 JOTIOMOTOIO TTAKEPIB, 110 BXOASTH B
KOHCTPYKI[I}0O TaMIIOHAXHUX CHapAliB, a00 CaMOCTIMHMX MaKepyIoIliX MPHUCTPOiB
tunty MII, JAY 1 ap.

VY nocnipkyBaHy o0iacTb MacuBy Tipcbkux mnopig TOP moBHHHI HarHiTatu
BIMOBIAHO 10 MeTOAMKM TaMIOHYBAaHHsS CBEPIJIOBUH, BHUKJIaJ€HOI B poboTax. 3
METOI0 BUKIIIOUEHHS MOKJIMBOCTI TiIPOPO3PUBY TMOPiA, 3AaTHOTO CIIOTBOPUTH
KapTUHY MPUPOJIHOI TPILIIMHYBATOCTI MOPIJ 32 PaXyHOK MOSIBU IITYYHUX TPIMIMH 1
3MIHM BEJIMYMHU PO3KPUTTS MPUPOJHUX TPIUUMH, TUCK HarHitanHs TOP B
JOCHII)KYBaHy 30HY HE MOBUHHO IEPEBUILYBAaTH BEIUYUHU P, BU3HAYAETHCA 32
dbopmynoro XopHepa 715 ra30HaCUYEeHHX TJ1acTIB:

P =(0,30+0,85)10"y, H (1.43)

ne P, — MakCUMaJabHO JONYCTUMUM TUCK B 30HI HarHitanHsa TOP, MIla; yr; —
ycepenHeHa 00'eMHa Maca TIPChKMX TMOpPid, IO 3aJICKUTh BiJ BIKY 1 TJIMOMHU
3ansranHs octanHix H/m’; H — rianGuHa po3TainyBaHHs 30HH HarHiTaHHS TOP, M.

BuoOyproBanns kepna 3 nopia, mo migaaorbeesa TOT. Ilpu BuOyproBaHHi
MOPOAHUX 3pPa3KiB 13 3a()1IKCOBAHOIO TPILIMHYBATICTIO HEOOX1THO OOMEKYBAaTH OCbOBE
HABAaHTAXEHHS Ha MOPOJOPYHHIBHUM IHCTPYMEHT 1 4aCTOTY HOTO OOEPTaHHS B MEXkKax,
PEKOMEHJIOBaHUX sl OypiHHS IO TPIN[MHYBAaTUM, MEXaHIYHO CIA0KUM MOpPOIaM.
Pexxumu IlpoMuBaHHS CBEpIJIOBUHM TOBHHHI BHOUpaTHCS 3 PO3paXxyHKOM
BUKJIIOYEHHS pO3MHBY KEpHA 1 3alllIaMOBaHMs OypOBOTO CHapsija.

[Ipy HEoOX1AHOCTI BUBUYEHHS MNPOCTOPOBOTO IOJOXKEHHS TPIIIMH B MacHUBI
BUPOOJISIOTH IHKIIIHOMETPUYH1 JJOCIIJKEHHS 1 KEPHOCKOITII0; 3 LIEI0 5K METOI0 MOXKYTh
BUKOPUCTOBYBATHUCS CIELIaJIbHI TATETKH.
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1 ™ AN
Kpyroeuit | Jliniiika
mrabIou

Man. 1.18 BusHaueHHsi mapameTpiB 3a(iKCOBaHOI TPIUIMHYBATOCTI 3a KEPHOBUMH
3pa3KamMu

BuznayeHHss mapameTrpiB npupoAHOI TpimmHyBaTocTi mopia. Ilapamerpu
PO3KPUTOI MPUPOJHOT TPIIIUHYBATOCTI, 3adikcoBaHoi 3a MetogoM TDT, MOXKYTh
OLIIHIOBATUCA 33 KEPHOBUMH 3pa3KaMU SIK JJii OKPEMUX PIZHOCHPSIMOBAHUX CHUCTEM
TPIIIMH, TaK 1 CYKYHHOCTI TPIUMH B LIJIOMY, B mHepimoMy BuUnaaky (mam. 1.18, a)
CUCTEMH TPIIIUH 3 OJHAKOBOI a00 OJM3bKOI OPIEHTYBAHHSIM BHIUISIIOTHCS 3a
JIOTIOMOTOI0  BI3yaJbHOTO OIJISIAYy KepHa abo Ha IiJCTaBl IHCTPYMEHTAJIBHOIO
BUMIPIOBaHHSI 1X OpIEHTYBaHHS IIOJO0 IUIOLUIMH, OPIEHTOBAHMX HOPMAJIbHO MO
MO3J0BXHBOI OC1 KepHa (BUAMMOro KyTa majiHHg). Ilpu mpomy ryctory tpimmH Q
KOXHOI 3 CUCTEM BHU3HAYaIOTh SIK BEJIMYMHY, 3BOPOTHY CEpeHIN BIACTaH1 MK HUMU
10 HOpMaUTi:

1
“l-cosS’

g (1.43)

ne [ — cepenHs BIACTaHb MK OCHOBUMHU IMOBEPXHAMH 7 CYCIAHIX TpPIIIMH AaHOT
CUCTEMHU, B HANIPSIMKY YTBOPIOE K€pHA; § — BUJIMMUNA B KOPEH1 KYT NaAIHHS TPIIIUH TI€T
&K CUCTEMH.

PO3MIpHICTb MOKA3HMKA q Ma€ BUIIIAAM | 260 cM . B TaHOMy BHITA[KY CepeHs
BIJICTaHb MK TpillUHAMH /1 = [ - COSO.

CrymniHb pO3KPUTOCTI TpiliuH, 3anmoBHeHUX TOP, nms KoXHOT 3 BUIUICHUX
CHCTEM BHM3HAYaIOTh BEJIMYMHOIO /M., — CEPEIHBOI BIACTAHI M MUK iX CTIHKaMH IO
HOpMaJli 10 OCTaHHIX. 3HAYEHHS M MOXHA BUMIPSITH Ha O14HIM MOBEpPXHI KepHa B
TOMY MICIIl, Ie BUX1/I TPIUIMHU HA L}0 MOBEPXHIO Ma€ MiHIMAJIbHY IIHUPUHY (B TOUKaX
BUXOJly KOPOTKOi OC1 eJlifca, yTBOPEHOT'O MpH MEepPEeTUHI IJIOCKOK abo BITHOCHO
IJIOCKOI0 TPIlMHOI0). i1 3py4HOCTI BHMIPIOBaHb KEPH MOXKE pO3pI3aTHCS IO
IUIOLIMHAX, HOPMAJIbHUM JO TPIIMH PI3HUX CHUCTEM, 3 NPUILTIPOBKON MOBEPXHI
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po3pizy. 3aMmicTh Oe3MmocepeHhOT0 BUMIPIOBAHHS 3HAY€Hh M MOXKHA BHMIPIOBATH
BUJIUMY IIIUPUHY Mg Y3JO0BXK YTBOPIOE KEpPHA, a 3a (hOPMYIIO0 OOUHCITIOBATH:

m=nmg-cosé . (1.45)

[loniOHUM YWMHOM MO’KHa BHUMIPIOBATH MHOXXMHHI CTYIEHI PO3KPUTOCTI T
OKPEMHX TPILIKH, 10 HE YTBOPIOIOTH YITKO BUPAKEHUX CUCTEM, a MOTIM BU3HAYATH 1X
CEpElIHIO PO3KPHUTICTh M, AK CEpeNHE apu(PMETUYHE 3 PE3YJIbTATIB IPUBATHUX
BHUMIpPIOBaHb.

Busznauenns tpimmHHOI nyctoTHOCcTi [l SIK  BeNMYMHU, BUMIPIOBAHOI
BITHOIICHHSIM OOCATY PO3KPUTHUX TPIIIMH, CIYHUX TIPCHKY MOPOAY, 10 3arajibHOro
o0cAry 1€l MOPOJU B 30H1 PO3BUTKY TPILIMHYBATOCTI, ISl OKPEMUX, YITKO BUPKEHHUX
CHCTEM 3A1MCHIOETHCS IIIAXOM JUICHHS CEPEJHBOI IUPUHH TPIIUH /7., Ha CEPEHIO
HOPMaJIbHY BIZICTaHb / MK X OCbOBUMH MOBEPXHAMU T

-100%
n:w. (1.46)

[Ipu nexibKOX PI3HOOPIEHTOBAHUX cucTeMax TpimuH (Mai. 1.18, 6) cymapHa
TPIIIMHHA MYCTOTHICTh PO3PAXOBYETHCA 32 (OPMYIIOIO:

HC:%+%+...+M. (1.47)
b h By

Po3paxyHok 3a HaBeneHOIO (OPMYIOI0 J1a€ JEI0 3aBUILEHI pPe3yJbTaTu,
OCKUIBKMA B MICISIX TMEPETUHY TPIIUH OOCAr MyCTOT BpaxoByeThecs ABIYl. OpHak
OOyMOBJIEHI IIMM TOXMOKM 3a3BMYail HEBEJIMKi, OCOOJIMBO MpPHU BIJHOCHO Mallii
cymapHiit myctotHocTH. [Ipu 3Haunux (6ubmie 10 %) BeauYMHAX MYCTOTHOCTH IO
NOXUOKY MO’KHA BUKIIOUUTH IUISAXOM 3aCTOCYBaHHS HACTYMHOI, OUIbII TOYHOI

bopmynu:
1, = 1—(1—m‘?"](l—m‘”]x...x(l—m””‘] 100%.  (1.48)
hy h, By

[Ipu BenukoMmy uMcii a00 BIICYTHOCTI YITKO BUAUISIOTHCS CUCTEM TPILIUH
3HAYEHHS TPIUMHHOT MYCTOTHOCTH 1 1HIIMX MapaMeTpiB PO3KPUTOI TPIIIMHYBATOCTI
BHU3HAYAIOTh IMOBIPHICHO-CTATUCTUYHUM METOAOM. 3 III€I0 METOI CIOYaTKy
BUMIpIOIOTh BEITHUMHY 00'eMHOI miimeHOCTI Tpimma Q (cM*/em®, am’/mM°), 1o
MpEJCTaBIse€ COOO CyMapHYy IUIONIY TPINIMH B OJMHHMII 00'eMy mopoau (KOXHa
TPIIIMHA YMOBHO PO3IJISIIA€THCA K €IMHA MTOBEPXHs ). BUMiproBaHHS TPOBOIUTHCS 32
J0TIOMOT 010 Tpadapery — Koia 3 JoBkuHOI koja 10 cm.Tpadaper BUKOHYeTbCS 3
MPO30poro riaagkoro matepiany ((HOTOIUIIBKH, JIABCAHOBOi Kajdbku 1 T. 1.). BiH
0araropa3zoBo HaKJIaJA€TbCsl HAa OCHOBHY MOBEPXHIO KepHA; MPU KOXKHIM Takii
HaKJIAI1 TIPaXOBY€EThCSA YUCIIO /1 IEPETUHIB KOJIA 3 BUIUMHUMH Ha MMOBEPXHI CI1IaMH
TPIIIMH, a TOYHIIIE 3 cepeAHIMHU JiHIAMHU T Tpimid (Man. 1.18, 6) mokazaHo KUPHUMHU
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Toukamu). [IOTIM HUISIXOM AUIEHHS CYMHU 3Ha4€Hb I Ha 3arajibHe YUCIIO HAKIIAJOK
TpadapeTy MiIPaxoBY€ETbCA CEPEIHE YHUCIO TOYOK IEPETUHY 7, CIIAIB TPINIHMH, IO
npunajae Ha 10 cm (1 1m) Bunaakosoi ciynoi. IIpu migpaxyHky 7., 6€pyTh 10 yBaru
BC1 3HAYEHHS 71, B TOMY YHCII1 1 HYJIbOBI. JloBeIeHO, 1110 MPU TOCUTH BETUKOMY YHCIII
HakianeHb (Outbmie 20-25) BenuumHa 00'€eMHOT IIUIBHOCTI TPINIUH JOPIBHIOE
IIOZBOEHOMY 3HAYEHHIO Ay

0 = 2n,,. (1.49)

3HaueHHS TPIMHHOI MYyCTOTHOCTH [/ B JaHOMY BUNAAKYy BHU3HAYalOTh 32
JOTIOMOT 00 THYYKO1 JIIHIMKHK 10B)KUHOIO 10 cM, 6aratopa3zoBo HAKJIAJAETHCS Ha O1YHY
noBepxHio kepHa (puc. 18, B). Ilpum KoOXHIA Hakmaall NIAPAXOBYIOTh YHUCIO
MUTIMETPOBUX TMOAUIOK JIHINKK, L0 NpUIAgae Ha MOpoXHedl, 3amoBHeHI TOP
(ITokazaHi MOABIMHUMU JIHISIMH), 1 BUBOJATh CEPEHE apu(PMETHUHE 3 pe3yJIbTaTiB
BuMipiB. HeBaxkko moBecTH, IO 1LI€ CEpPEeAHE YHUCEIbHO JOPIBHIOE BeIMYMHI [1,
BUpaXXeHOi y BifcoTKax. HampsiMOK HakjagaeTbCs JIHIUKUA MOXE OyTH OyIb-SKHUM,
OJIHaK TMpHU NEePeBaXHO MO3JO0BXKHIX MO BIAHOLIEHHIO O OC1 KepHA TPILIMHAX Kpallle
PO3TalllOBYBATH JIHIAKY MO KOJIY, a IPU CIYHUX — MO0 YTBOPIOE KEpHA.

Sxuro Benmuuau Q i I1 BU3HAYEH1 IMOBIPHICHO-CTATUCTUYHUM CIIOCOOOM, TO
cepeliHd HOpMaJlbHa IIMPUHA TPIILHUH MOKe OyTH 00YMCIIeHa SIK YaCTKOBE BiJ| AUICHHS
3arajbHOI TPIIIMHHOT MYCTOTHOCTI HAa 00'€MHY HIUTBHICTh BCIX TPIIIKH:

m, =—. (1.50)

VY gpeskux Bumagkax 3adikcOBaHI TPIIIMHUA BHSBISIOTECA 3allOBHEHUMHU
cymimmio TOP 1 MiHepaabHOro 3amoBHIOBaya, MPUCYTHBOTO B TPIMHHUX
nopoxkHuHax. Ilpy Mamux po3mipax YaCTUHOK MPUPOJHOTO 3aloBHIOBaYa MOro
KUIBKICTh MOKHA OILIIHIOBATH B MIPO30pHUX a00 MOJIIPpOBAHKUX HUTiax MiJ MIKPOCKOTIOM
32 3araJibHOBIIOMUM TMeTporpadiyHUM METOAOM MiIPaXyHKy KOMIIOHEHTIB 3a
JOTIOMOT 00 OKYJISIpa-MIiKpOMETpa.

Po3kputy TpimmHyBaTicTh nopia no kepHy merogom TOT AouiibHO BUBYATH B
KOMIUJIEKC1 3 MIKPOCKOMIYHUM METOJIOM, METOJOM KamuUIAIpHOTO HACUYEHHS MOpia
TOMIHO(GOPOM 1 YIBTPa3BYKOBUM METOJIOM, JETajJbHO OMUCAaHUMH B poboTi. OmHak
Ipy 1HOMY HEOOXITHO BpPaxOBYBAaTH, IO IMEpepaxoBaHl METOAM HE JTO3BOJISIIOTH
nonepeaHbo  (IKCyBaTH TPUPOAHI TPIIMHM 1 B MIAPaXyHKH IapaMeTpiB
TPIIMHYBATOCTI HEMUHYYE BHOCSTH MOXMOKH, OOYMOBJIEHI IITYYHUMH TPIIIMHAMM,
K1 YTBOPIOIOTKCS B IMpolieci BUOYPIOBAHHS K€pHA, BUTOTOBJICHHS HUTI(DIB 1 T. 1.

[Ipu HasiBHOCTI BIAMOBIAHUX TEXHIYHMX 3ac001B mapaneiabHo 3 metojgoM TOT
CJIIJT BUBYATH TPIUIMHYBATICTh HUISIXOM (hoTorpadyBaHHS CTIHOK CBEPAJIOBUH, a0o
JOCIIKYBATH 1X 3aCTOCOBYIOUYM aKyCTHYHI CBEPJIOBUHHI TEJIEBI30PH.

2.12 MeToauka npoBeJeHHs MiA3¢MHUX ra30BUX 3HOMOK

["'a30HOCHICTD yTrJE€BMENIAIONIMX IOPiJ Ha OCHOBI TMPOBEICHHS IiI3E6MHUX
ra3oBUX 3MOMOK BHBYAIOTH BIAMOBITHO 0 KIJIbKa BHUAO03MIHEHOT METOJAUKOIO
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CTOCOBHO /IO 3aBJaHb BHM3HAYEHHS MPUPOJHOI Ta30HOCHOCTI BYTUIBHUX ILJIACTIB.
Po6oT moBMHHI BUKOHYBATHUCS BIIMOBIIHO 10 BUMOT.

MeTtonoM MiA3eMHUX Ta30BUX 3HOMOK BHMBYAIOTh Ta30HOCHICTH MOPiA, MIO
HaJEeXaTh O OKPEMHUX JITOJOTTYHO OJHOPITHUX IIAPIB 3 HOPMATBHOIO MOTYXHICTIO
noHaja 5-7 M; y BUHSATKOBHX BHUIAJKaX (MpU BUCOKOMY CTYNEHI pO3IIAPYBAHOCTI
BIJIKJIaJICHb) BUBYAIOTh Ia30HOCHICTh KOMIUIEKCIB JIITOJIOTTYHO CHOPITHEHUX IIapiB.
JlocnimKeHHsl, ik MPaBUII0, IPOBOASATH B MEXaX 1HTEPBAJIIB I€0JIOTYHOr0 pO3pI3y Ha
BizicTadi He MeHie 10 M (1o HopMasti 10 MIacTyBaHHs) BiJl HAUOIMKIOTO BYTUIBHOTO
mniacTa.

[Ipy HasgBHOCTI PO3PUBHUX MOPYLIEHb I'A30HOCHICTH MOPIJl BUBYAIOTH JAHUM
METOZI0M 0e3MoCePeIHRO B 30H1 MOPYIICHHS, a TAKOXK Ha BiacTansax 5 — 10, 20 — 25140
— 50 M BiJ TOBEpPXHI 3MICTOBHUKA MO OCl BUPOOJIEHHs (3a3Ha4y€H1 BIJICTaHI MOXYTh
3MEHIIYBAaTUCS MPU Majiil 1 30UTbIIYBaTHCS TPHU BEJNMKINA aMIUTITYI1 3MIIIEHHS TI0
MOBEPXHI1 PO3PUBIB).

Jlist mpoBeAeHHS MIA3€MHUX Ta30BUX 3MOMOK KOMIUIEKTYIOTHCS CHeEllaibHI
TPYIHU, 0 CKJIQJAI0ThCS 3 KEPIBHUKA 1 HOTO MOMIYHMKIB (TIPCHKUX 1HXKEHEPIB) 1 5-6
3aMIpHUKIB. TpHUBaNICTh KOXHOI Ta30BOi 3MOMKH MOBHWHHA BIAMOBIAATH TPHUBAIOCTI
TEXHOJIOTTYHOTO IIUKJTY 3 IPOBEJIEHHS BUPOOITKY ab0 B 2-3 pa3u nepeBUIyBaTH ii.

lasonocHicTs mopix Xy (M/M’) BH3HAYA€ThCS K CyMa I[THTOMOTO
METAaHOBUAUICHHS 3 BIIOWUTOI MOPOJIM ¢ Ta BEJIMYMHHU 1i CPEIHBOT 3AJIMIIKOBOI

ra30HOCHOCTI X i
Xy=q Xop - (1.51)

Binnocune wmeranoBuuiieHHss 3 BigOutoi mopoau qll Bu3HayaroTh 3a
pe3yiabTaTaMu Ta3oBOi 3HOMKHM, W0 MPOBOAUThCA B I[lonbOBI MIArOTOBYOT

BUpOOJICHHI, a BenuunHy X ; — 3a OpobamMu MOpOAM, HaOpaHUM B TepPMETHYHI

cyauHu. Jlig BHU3HAYEHHS 1bOTO METAHOBUAUICHHS 3 BIIOMTOI MOpPOAM Ha
MPSIMOJIIHIMHOMY, HE3arpOMaP)KEHOMY JIUISIHIII BUPOOJIEHHS, 3 MUIbHO MPUIIETIIOol 10
CTIHOK KpIIUICHHSIM Ha BiAcTaHi He Ommkde 50 m Big BuOow 1 20 M Bix rupia
BUPOOJICHHS, BUOMPAIOTh IYHKT CIOCTEPEkKEHb (3aMIpHUI MYHKT), B SKOMY
BUMIPIOIOTh PO3MIPH TOMNEPEYHOro IMepepi3y BUPOOJIEHHS B CBITII 1 CEpPEIHIO
HIBUAKICTD PYXY MOBITPs, BIIOMPAIOTh Ta30MOBITPSIHI MPOOH.

[Ipu mBHUAKOCTI pyXy NOBITPs B migzeMHoMy BupoOieHH1 0,3 - 0,5 m / ¢ BoHa
BUMIpIO€TbCsl  aHeMomeTpoM Tuny ACO-3, mnpu  BETUKUX MIBUIKOCTAX —
KpWJIbYACTUMH aHEMOMETpaMU. Y BHIMAJKaX KOJIU IIBUJIKICTh TOBITPSIHOTO CTPYMEHS
ctaHoBUTh MeHme 0,3 m/c, 1 BU3HAYaIOTh PO3PaXyHKOBHM UUISIXOM 3a JaHUMHU
BUMIPIOBaHHS  MIBHJKICHOTO THUCKY B TMOBITPONPOBOAI 3  BUKOPUCTaHHSIM
MikpomaHomeTpa Tuny MMII 1 pesynbTaTiB BuUMIpy OapOMETPUYHOIO THCKY 1
TeMIlepaTypu y BUPOOJICHHI.

Jlns BimOOpy Ta30mMoBITPSIHUX NPOO BUKOPUCTOBYIOTh CYIWHU (TUISIIKH)
MicTKiCcTIO He MeHIe 0,25 1, BUTOTOBJIEHI 3 6€30apBHOTO CKJIa 1 TOBHICTIO 3aIIOBHEHI
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nigkucaeHuM 30 %-M po3YMHOM KYXOHHOI COJIi, BIACTOSIHUM MPOTITOM J00H 1
npodUIbTPOBAHUM.

Bin0ip ra3onoBiTpsiHuX Npo6 B 3aMIpHOMY ITyHKTI MiJ] 4ac MPOXOKEHHS Yepe3
HBOT'O MPOJIYKTY BUOYXY 31HCHIOETHCA 13 3aCTOCYBaHHAM 3aXMCHHUX 3aXO0/I1B 3 BIIOOPY
npo0 pyAHHKOBOro nmnoBiTpsa. s Bigbopy mnpoOd MoOXHa BHKOPUCTOBYBATU
apromMaTuyHuil npoOoBinOipHuk TNy [II'M a6o IMPBC-10 xoncTpykmii MakHii 1
iH.["a30moBITpsAHI TpoOM BiIOMpPaIOTh B HACTYITHOMY MOPSAKY. besnocepennpo nepen
BEHTWISITOPOM MICIIEBOTO MPOBITPIOBAHHS MPOOM BiIOUPalOTh MPOTATOM YChOTO
LUKITY CIIOCTepeKeHb uepe3 KokH1 30 XB. Y MyHKTI CIIOCTEPEXKEHb MICIS BUOYXOBHUX
poOIT TMOYMHAIOUYM 3 MOMEHTY MiAXOAY JO0 HBOTO MPOAYKTIB BUOYXYy MpoOu
BIIOMPAIOTh: B MEpIIi 5 XB — yepe3 KOKHY XBWIMHY, B HacTynH1 10 xB — uepes 2 XB,
NOTIM mpoTAroMm 15 xB — uepe3 3 xB 1 npoTsiroM 30 XB — yepe3 kKoxkHi 10 XB. B 1HIIHHA
yac croctepexeHb Binoip npod BupoOsitoTh yepe3 30 XB. LIBUAKICTh pyXy MOBITPS B
MYHKTI CIOCTEPEKEHb BUMIPIOIOTH MPOTIATOM YChOI'0 LIUKITY Yepe3 KoxkHi 30 XB.

Jlist po3paxyHKy BEIWYMHM MUTOMOI'O METAHOBUIUIEHHS 3 BiIOMTOI moponau
BHU3HAYAIOTh KUIBKICTh MOBITPS 1 METaHy, IO MPOXOJUTh B MYHKT1 CIIOCTEPEKEHD, a
TaKOX MeETaHy, IO HAJIXOIUTh Yy BHUPOOJEHHS 31 CBDKUM CTPYMEHEM MOBITpS.
KinbkicTh MOBITPS, IO MPOXOJIUTH Yepe3 3aMIpHUN IYHKT, BU3HAYAIOTh 32
dbopmynamu:

Q=60SV,. (1.52)
zie S — IWIoMa MOMepevHOro Iepepi3y BUPOOKH B CBITII, M; V, — cepennst BHUAKICTD
pYyXy MOBITpsl y BUPOOIIL, M/C U

z VK
_ =l

n

ol

, (1.53)

ne Vp; — WIBUIKICTH pyXy MOBITPsSl Yy BUPOOJICHHI MpPHU i-My BUMIpi, M / C; n-4UCIO
BUMIpIB IIBUIKOCTI PyXy MOBITps Y BUpoOseHHI; Ks-monpaBouyHuil KoedilieHT, 110
BpaxoBye crnoci0 BUMIPY MIBHUAKOCTI pyXy MOBITps (Ipu BUMIpi ciocoboM 'mepen
coboro0" npuiimMaroTs K3=1,14).

CepenHsi WBUIAKICT PyXy MOBITPs V), y MOBITPONpPOBOAI BCTAHOBIIOIOTH 32
dhopmyoro:

2V
_ =l

V, =

(1.54)

m

A€ m — 49UCJIO BUMIPIB HIBUJKICHOTO TUCKY B ITOBITPOIIPOBO/I1; VTz — MBUOKICTb PYXY

MOBITPS B OBITPOIIPOBO/I1 MIPH i-My BUMIpI:

v, = |28t (1.55)
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. . 2 . o Lo .

1€ g — MPUCKOPEHHSI BUIBHOTO MaIIHHSA, M/C”; hcg; — IIBUAKICHUN TUCK Yy I-Til TOYL1
. . . . 3

BUMIpY, [1a; p — MIIBHICTH TOBITPS, KI/M™:

~0,00349p

1.56
273+, ( )

e p - GapoMeTpUYHUN TUCK B TIpHUYIA BHUpOOLI B MICI[I BUMIPY IIBHAKOCTI Y
BEHTWIALIMHIN TpyO1, [1a; #5 — TeMnepaTypa noBitps y Bupooiii, °C.

KinbkiTh razy /; mo npoxoJuTh B MYHKTI CHOCTEPEKEHb MPU KOXKHOMY i-MY
Habop1 IpoOH, pO3pax0OBYETHCA 32 GOPMYIIOIO:

oS (1:57)

ne C; — KOHIIGHTpaIlis Taza npu i-Mmy Habopi mpodu, %.
Cepennsi KUIBKICTh METaHY, IO HAIXOAUTh B TMIATOTOBYY BHPOOJICHHS 0
BEJICHHS BUOYXOBHUX POOIT, BU3HAYAIOTH 32 (POPMYIIOIO:

> Lo
=y (1.58)

n,

~

ne ly; — KUTbKICTh ra3y, 10 HAAXOIUTh 31 CBIXKUM CTPYMEHEM IOBITPS Y BUPOOJICHHS 0
BEJICHHS BUOYXOBHX POBIT IPH KOKHOMY i-My Habopi mpo6u, M /XB; 1) — 9HCIIO IPod
NOBITPsI, HAOpaHUX J10 BE€JACHHS BUOYXOBUX POOIT.

KinbkicTh ra3zy, 1110 HaJiiIIOB 31 CBI)KUM CTPYMEHEM MOBITPSI B BUPOOJICHHS 10
BEJICHHS BHOYXOBUX pOOIT NpH KOXKHOMY I-My HaOopi mpoOH, BU3HAYAIOTH 34
dhopmyoro:

T QIYCOi
[, ==0"0 1.59
0i 100 > ( )

ne Cy; - KOHIEHTpAllisl METaHy y Bcaca BEHTUJISITOpA IIPU KOKHOMY i-My Habopi mpoou
710 BeJIeHHsI BUOYXOBHUX po0iT, %.

Cepenne (oHOBE KUIBKICTh rasy, L0 MPOXOJUTh B 3aMIPHOMY IYHKTi A0
BEJICHHS BUOYXOBHUX POOIT, BU3HAYAIOTH 32 (POPMYIIOI0:

(, +1, NT T,,)
— Di Di+1 Di+l 1‘60
@0 27—;) ’ ( )

ne Ilpi, Ipi+; — KUIBKICTh METaHy, 110 IPOXOJUTh B 3aMIPHOMY IYHKTI Mij 4Yac i-ro i
MOJAJILIIOT0 BUMIPIB /10 BEIECHHS BUOYXOBUX pOOIT, M/XB; g, Tpir; — 4Yac, 10
BIJIMOBIZA€ BIAMOBIAHO i-MY 1 MOJANBIIOrO BUMIpIB, 4, XB; 1) — 3arajbHHUil 4ac
CIIOCTEpEKEHHS 70 BEJIEHHS BUOYXOBHUX POOIT, XB.
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Cepennst (oHOBa KUIBKICTb METaHy Al,, , BUIUISIETbCS B BUPOOJEHHS [0

0 9
MOYaTKy BEJIEHHS BUOYXOBHUX pOOIT, BU3HAYAETHCA 32 (OPMYIIOIO:
Al py =1y =1 - (1-61)

Cepennsi KUIBKICTh Ta3y, 110 MPOXOAUTHh B 3aMIPHOMY IYHKTI ITiC/IS BEIEHHS
BUOYXOBUX POOIT MO MOPO/I1, BUBHAYAIOTH 32 (POpMYIIOI0:
- 1 {,+1 NT. . —-T,.
[n:_.( n1+ n1+])( ni+l m)’ (162)
2 Z(Tnm _Tm')

ne I, Il+; — KUIbKICTh Tra3y, 110 MPOXOJHWTh Yepe3 3aMIpHHIl MYHKT Yy yaci 1-ro i
MOAANBIIOr0 3aMipiB MICIs BEACHHS BUOYXOBUX POOIT, M3/XB; T, T,i+; — 4ac, 1o
BIJIMOBI/Ia€ BIATIOBIAHO i-MY 1 MOJANBIIUM BUMipaM, XB; T,;+; — T,; — IHTepBaJ 4acy
MDK BUMIpaMHu, XB.
CepenHst KUIbKICTh ra3y, 10 HaJX0IUTh BUPOOICHHS MIC/Is BEJCHHS BUOYXOBUX
pOoOIT, TOPIBHIOE:
'
L, =¥ (1.63)

0

rae I, — KiTbKicTb Tasy, 10 HAJXOMUTH 31 CBIXKHUM CTPYMEHEM TMOBITPS B BUPOOIIECHHS

TiCIIs1 BeJIeHHs BUOYXOBUX POBIT IPH KOXKHOMY i-My HaGopi IpoGH, M/XB; 1, — 9UCIIO

po0 MOBITPsI, BiIOpaHUX Mepe]] BEHTUIITOPOM ICIIsl BEACHHS BUOYXOBUX POOIT.
CepenHst KUTbKICTh METaHY, 10 BUILISETHCS 3 BIIOUTOT TOPOJIU, CTAHOBUT:

IOn:in_I_nO_A[®O7 (1-64)

3aJIMIIKOBY Ia30HOCHICTh MOPOJIU B KOKHIM MpoO1 BU3HAYAIOTH K BIAHOIIEHHS
o0csary razy Ao o0csary nera3oBaHoi npoou. CepenHe 3HAYEHHS 3aJIUIIKOBOI
~ 3.3
ra30HOCHOCTI (B M”/M”) MOPOJU BCTAHOBIIIOIOTH 32 (OPMYJIOIO:

2 Xom
Xon :izl—) (1.65)

n

1 — 9UCIIO BiIOpaHuXx mpoo.

JIJisi BUBYEHHSI KOJIEKTOPCHKUX, COPOLIMHUX BIACTUBOCTEH MOpIJ 1 OLIHKK BMICTY B
HUX PO3CISHOTO OPraHiyHOi PEYOBHHM B1AOUparOTh mMpodu mopia. Marepianu mpo
pe3yIbTaTU KOKHOT ra30BO1 3MOMKH MTOBUHHI MICTUTH:

- BIIOMOCTI MpO TIAUMOMHY 3alIAraHHs, JITOJOTO-CTPATUTPAPIYHY XapaKTEPUCTHKY,
TEKTOHIYHY  TOPYIICHICTh,  CTYMNiHb  IOCTAIar€HETUYHOTO  IEPETBOPEHHS,
0OBOJIHEHICTh MOPOJH, PO3KPUTY MiA3€MHY BUPOOKY, B SIKiil MpoOBeeHa 3OMKa;

- IaH1 PO Ta30HOCHICTh JOBKOJUIIHIX BYTUIBHUX IJIACTIB, HAWKOPOTIIIiH BiJICTaH1 0
HUX;

b
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- BIJOMOCTI PO KOJIEKTOPCHKI Ta COpOLIHHI BIACTUBOCTI MOPOAH, @ TAKOXK PO BMICT Yy
HI1{ PO3CISTHOT OPraHIYHOI PEUOBHUHH;

- BIJOMOCTI1 PO Ta30HACHYCHICTD MMiI3EMHUX BOJ] 1 KOMIIOHEHTHUH CKJIaJl rasy;

- JaHl mpo aOCOMIOTHY 1 BIIHOCHY Ta3000UIBHOCTI MiA3€MHOT0 BHUPOOITKY,
00yMOBJIEHOT Ta30BUAUICHHSM 3 BIIOUTOT TOPOIH;

- 1aH1 PO 3AJIUIIKOBY Ta30HOCHICTh MOPOJIH;

- pe3yJIbTaTH BU3HAYECHHS MPUPOJHOI Ta30HOCHOCTI MOPOU 3a TaHUMU MPOBEICHHS
ra3oBo1 3MOMKH.

2.13 Po3paxyHOK 3HA4Y€Hb NPUPOJTHOI TA30HOCHOCTI MOPIiX
3a pe3yJbTaTaAMM COPOUIMHUX JOCJIKEHb

CopOwiifHy  34aTHICTb  MOPiA  pPO3pPaXxOBYIOTh  HACTYIIHUM  YHUHOM.
BcranoB010Th 00CSTY raszy, BUMYIIEHOTO B BUMIPIOBAJIbHY YACTUHY YCTaHOBKH pU
KOKHOMY i-My CKHIaHHi THCKY a3y, CM

V2 =V (BRI (1.66)

1

. . 3 B B . o .
ne Vi — o0csr BUMIPIOBAJbHOI YAaCTUHU YCTAaHOBKH, CM’; szPu — KIHIIEBUH 1

MOYAaTKOBHI THUCK (BIAMOBIIHO) MpU 1-My BHUIYCKYy MO BakyymmeTpy, MlIla; f
—TeMIepaTypHa nonpaBKa.

Busznavatote oOcsar ra3y, BUTATHYTOrO MpH Je€rasaiii Nmpu KOXHOMY i-My
BHITYCKY Ta3y, CM :

V;ﬂ :I/BM(P;;_R?)‘ (167)

o . co e . 3
3arayibHUI 00CAT Ta3y, 10 MICTUTHCS B COPOIIMHOI aMimysi 3 mpoboro (cM”)
PO3paxoBYIOTH 32 (HOPMYIIOIO:

Vo=V 37 (1.68)

JI€ 1 — YUCIIO BUITYCKIB ra3a.
BcTaHoBI0I0TE 00CAT BIIBHOTO Ta3y, 10 3HAXOAUTHCS B aMITyJIi IPU KOKHOMY
- 3
PIBHOBa)KHOMY THCKY, CM

Ve =V,

1

(1.69)

R |v

ne V, — obcsir BUIBHOTO IPOCTOPY B COPOLiifHOT ammmyiti 3 mpoGoro, cM’; P; — THCK
copOILiiHOT pIBHOBAaru B cUCTeM1 MeTaH-niopoaa, Mlla; a — cTyniHb CTUCIMBOCTI Ta3y
IIPU TUCKY 1 TEMIIepaTypi JOCBIAY.

[Tutoma 00'eM copOOBaHOIO Ta3y MPU KOXKHOMY THUCKY COPOIIiiiHOT piBHOBAru
(cM’/T) MOXHA BCTAHOBHUTH:
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- (1.70)

ne P, — tuck copOuiitHoi piBHOBaru (i = 1,2, ..., k), MIla; a — copOiiiiiHa eMHICTb TTOPiA
npu gaHoMmy tHcky (i = 1,2, ..., k), cM’/r; k — 3aranpHa KiTbKiCTh BUITYCKiB; 0 — Bara
npobu, T.

JIu1s1 HepeKiIagy B PO3MIPHICTh M>/M° 3HAYCHHS COPOLIHHOT €MHOCTI HEOOXITHO
MMOMHOHUTH Ha rajlaHy MIUIbHICT MTOPO/IH.

3arayibHUI 00CHT Ta3y, YKJIAJICHOTO B MOPOl, CKIAAEThCS 3 00CATIB BIJILHOTO,
cOpOOBaHOIO 1 BOJIOPO3UYNHHOIO Ta3y.

dopmyia po3paxyHKy ra30HOCHOCTI mopoau X Mae BU/:

X, =+ TS 4 5 (1.71)

. . . 3, 3
rae I';° — BMICT BUIBHOTO Ta3y B TOPOBOMY MpOCTOpi mopoau, M /m; 77
o . . 3, 3 .
copOnmiiHa METaHOMICTKICTh MOPOAH, M /M’; [; — BMICT ra3y, pPO3YMHEHOTO B

3,3
IJIACTOBUX BOJAAX, 10 HACUYYIOTh IOPOH, M /M.
Po3paxyHok 00csTy BUIBHOTO T'a3y MPOBOAUTHCS 32 PIBHSHHAM:

11,pf
zP

0

ry= (1.72)

ne Il) — BIAKpUTa TMOPUCTICTh, YAaCTKU OJuHUIll; P — mactoBuii tck, Mlla; f —
TeMriepaTypHa nomnpaska, Py = 0,1 — atmocdepuuii tuck, Mlla; Z — koedimieHt
CTHCIITUBOCTI.

Po3paxyHok BMICTY Ta3y, pO3UMHEHOTO B IUIACTOBUX BOJaX, III0 HACHUYYIOTh
MOPOJIU, TPOBOAUTKCS 32 (HOPMYJIIOHO:

I"Il; — FtDHO ,
1000

(1.73)

. . 3, 3 .
ne I’} — Ta30HOCHICTh BOJOHOCHHUX MOpix, M /M”; I ¢ — Ta30HACUYCHICTh IJIACTOBUX
3
BOJI, CM /II.
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Hns BuzHaueHHss ['® BinOuparoTh mpodW BOIU 1 PIAMHU 3 MPOOOBIAOIPHOI
kamepu KII-65 nHa rtupmi cBepaimoBuHu. OOcar ra3y 3amipsioTh, Npody Trazy
BIJIIIPaBIISIOTH B JabopaTopito. 3a JTaHUMH ra30BOT0 aHali3y Ta 00CSITOM BUTATHYTOTO
ra3zy po3paxoByIOTh BMICT I'a30BUX KOMIOHEHTIB [1-3]:

e (1.74)

ne Vg — obcar rasy, BHTSTHYTOrO 3 MpoGOBinGipHOi Kkamepn, M°; Ax— BMicT
KOMITIOHEHTA B BUTATHYTOMY Ta31,%.

[Ipu BigOOp1 NMpoOM piAUHU B HIA POIUMHSIOTHCS KUCEHBb 1 a30T MOBITPA. Y
npo0i Moke OyTH TUIBKM aTMOC(EpPHHUN KHUCEHb, TOMY HMOro 00CST BUKIIOYAIOTh
noBHicTIO. O0'eM atMocdepHOro a3oTy NMPUIMAETHCS PIBHUM IOJBOEHOMY 00'eMy
KHCHIO, TaK SIK CIIBBIIHOIIEHHS PO3YMHHOCTI KUCHIO 1 a30TY y BOJII:

02

1
>

[

BwMmicT a30Ty AOpIBHIOE PI3HUILI 3aralbHOTO 00CATY a30Ty B MPOO1 1 TOJIBOEHOTO
00CsTY KHCHIO.

KinbKicTh razy, BUTSITHYTOr0 3 IpoOOB1A01pHOT KamepH, 6€3 ypaxXyBaHHS KUCHIO
1 230Ty MOBITPSI OOUUCIIOETHCS 32 HOPMYJIIOHO:

Vip =V Vo, —V,\i, (1.75)

3 3
e V, — o6'eM KuCHIO, M"; V} — 00'eM aTMOC(HEPHOTO a30Ty, M.

BwMmicT by ra30BUX KOMIIOHEHTIB B BUTSTHYTOMY 3 ITPOOU rasi po3paxoByeThCs 3a
BUPA30M:

, (1.76)

o . . 3 .
AOCOIOTHHM BMICT OKPEMUX Ta30BUX KOMIIOHCHTIB B 1M~ piIMHN BH3HAYAIOTh
3a GOpMyJI0IO:

r,=te (1.77)

f >
ne Vg — 06'eM Boa, Binibpanuii 3 mpo6oBinGipHOT KamMepH, M.

['a3oHacHyEHICTh IJIACTOBUX BOJ TOPIOYMMH Tra3aMy CHUIBHO 3 BOJHEM
PO3PaxXOBYIOTh 32 POPMYJIIOIO:

Q:Z@iﬁﬁ (1.78)
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ne Vi — o0car ByriaeBoAHEBUX ra3iB, 00UMCIECHUH 3a pe3yIbTaTaMu ra30BOro aHati3y 1

) 3 V)
MIPUBEJICHUI 1O HOPMAJIBHUX YMOB, M Vi2 —o0cAr BOJHIO, OOYMCIEHUH 3a

. . o 3
pe3yjabTaTaMM I'a30BOT'0 aHAJII3Y 1 IPUBCACHUN JO HOPMAJIBHUX YMOB, M ,

Sxmo B npoOoBinOipHiM Kamepi oOcAr rasy, PO3YMHEHOIO Y BO[I, HE
BU3HAUYCHHI ab0 BU3HAYEHUN HENOCTaTHHO, 3aMiCTh (DAaKTHMYHOI ra30HACHYEHOCTI
MJIACTOBUX BOJ| BCTAHOBJIIOIOTH TPAHUYHY BEJIMYMHY PO3UYMHHOCTI METaHy y BOI 3a
rpadikoMm (man. 1.19). Ha HboMy nipeacTaBiieHa 3aJIe:KHOCTI Ynciia 00CATIB Ta3y (mpu
P=0,1 MlIla, 0 °C), 1110 po34uHSIOTHCS B OJTHOMY 00CS31 BOAYU MPU PIZHUX 3HAYEHHSAX
TEeMIIepaTypH 1 TUCKY.

Lem3/omd

Q’ﬁg zgﬂg

Jol /

300 / 40°0
V At
240 7
- /
| Y
/

100 ’V

050

0 50 /0 15 20
’ P Mla

Ma. 1.19 Po3unnHICTh MeTaHy Y BOJI PH PI3HUX TUCKAX 1 TEMIIEpaTypax

- 3
Bwmict razy, po3uMHEHOro B IUIaCTOBUX BOJAAX, L0 HACHYYIOTh 1 M~ mOpO.H,
PO3PaxOBYIOTh 32 PIBHAHHSIM:

XE=r, I +T,I,, (1.79)

A . . 3, 3 .
rac Xi — Ta30HOCHICTH BOAOBMIIOYIOYUX IIOPOL, M /M, F(D—Fa3OHaCI/ILIeH1CTB

3, 3 . . .
MJIaCTOBUX BOJ, M°/M’; I1y — BIAKpUTA MOPUCTICTH NOPIJ 32 1a0OPaTOPHUMU JTaHUMH,
YAaCTKU OJIUHULIL; //7 — TPIIIMHHA MYCTOTHICTh MOP1A, YACTKH OAUHUILL.
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2.14 Ouinka npeACcTABHOCTI NMOPiIHOra3oBMX NpPood, BiliOpaHUX B repMeTHYHi
CYIVHH i KEPHOTA30HA0OPHUKAMH

[Ipo6wu, BiniOpaHi B repMETUYHI CYANHH, BBAXKAIOTh MPEICTABHUIIBKUMU, SKIIIO
BOHU 33/I0BOJIBHSIIOTH YMOBaM (Mmai. 1.20):

- mpo6a HaaIiIIIa Ha JAera3alliio He mi3Hime 5 ai0 micis Biaoopy;

- TepMETHYHICTh MNpoOM B TMpoleci TPAHCIOPTYBAaHHA 1 Jerasauii He
MOPYIIYBaaCs;

- mpoba mae macy He MeHuie 300 r 1 mpeAcTaBiIeHA OJHIEIO JITOJOTTYHOIO
PI3HHULIEIO;

- npo0a micys Aerasanii cyxa, 10 BKa3ye Ha Il TepMETUYHICTb.

IIpobu, wo ne 3a00801bHAIOMY YUM BUMO2AM, BEAINCAIOMBCS HENOOINbHUMU |
0J1 BUPIWEHHS 3A80AHb GUEYEHHS 2A30HOCHOCMI NOPIO He BUKOPUCOBYIOMbCAL.

[IpoOu, BimiOpaHi KepHOTa30HAOOPHUKAMH, BBAXKAIOTHCS MPEICTABHUIILKUMU
P TOTPUMAaHH1 HACTYITHUX YMOB, 110 BIIHOCSTBCS 10 PI3HUX KPUTEPIiB.

3a sxicmio cepmemuzayii:

- mpo6a HaaIiIIIIa Ha JAera3alliio He mi3Hime 5 ai6 micius Biaoopy;

- maca nipobu 6unbie 1000 T;

- mpoOy BIIOUPAIOTH 1 TEPMETU3YIOTH BIATIOBIAHO 10 3aTBEPA’KEHOT METOIUKU;

- BIZICYTHI BHJIMMI1 T'a30BUAUICHHS 3 KEpHOIpHiiMaya Mo 3'€THaHHAX 3alipHUX
IIPUCTPOIB;

- TUCK ra3y B KEpHOIIpUIMaYi, 3aMIpsiHUI 10 MAaHOMETPY Ha CBEP/JIOBHHI Yepe3
2 TOJMHHU Ticsl BiIOOPY, MEHIIIE 3aMIpsSHOTO uepe3 2 100U B 1abopaTopii, 1m0 BKa3ye
Ha BIJICYTHICTh BUTOKY ra3y B MICIISIX 3'€/IHAHD;

- KepH MICJs PO3TUHY CYXWMW, IIO BKa3ye Ha BIICYTHICTh MIACOCY BOAM IPHU
Jerasaii;

- BMICT KUCHIO Yy BCiX (hpakuisx jeraszaiii He nepeBuurye 5 %.

3a saxicmio i ckradom KepHa 0is 8yenucmux nopio (3oavHicms 50-70 %):

- KEpH He MeHIIe Hik Ha 90 % ckiagaeThes 3 BYTJIMCTUX TOPI;

- BUXiJ KepHa Ouibie 70 %;

- KEpH 3aiiMae He MeHIIe 2/3 T0BKUHU KEPHOIIPUEMHUKA, 110 BUKIIOYAE BIUTUB
raszy, 10 MICTUThCSI B OYpOBOMY PO3UHHI;

- y Kepni HeMae npoiapkiB ByTriijisi CyMapHOIO MOTYXHICTIO OUIbIIEe 5 ¢M s
cnaboyriaicTuX abo HEBYTICTUX MOP1A (307bHICTD Outbie 70%);

- KepH He MeHIe HiK Ha 90 % ckinanaerbes 3 cliaboyriicTux abo HEBYTIIICTUX
nopin;

- BUXiJ KepHa Ouibie 80 %;

- KepH 3aiiMae He MeHIIe 2/3 MOBXHUHHU KepHOolpueMHuKa; B KepHi BincyTHI
MPOLIAPKHU BYTULIS 3 CYMapHOIO MOTYKHICTIO OUIbIlE 5 CM.

3a mpobamu, B SAKUX KEpH MPEACTABICHUN BYIIIUCTUMHU 1 HEBYIJIICTUMI
MOpoAaMH B IHIIMX CHIBBIIHOUIEHHSX 200 3 BEJIMKHM YHUCIOM MPOIIAPKIB BYTUUI,
PO3paxXyHOK Ta30HOCHOCTI HE MPOBOJAUTHCS Yepe3 HEMOXKIIMBICTh BUSHAUYEHHS 00CATY
rasy, 10 BUAUISIETHCS 3 KOMKHOT JIITOJOTTYHOT PI3HUIII OKPEMO.

Bci npobu, siki He 3a00801bHAIOMb NEPEPAXOBAHUM KPUMEPIAM, 88ANCAIOMbCS
HeNnoOLIbHUMU [ NPU NPOCHO3YBAHHI 2A30HOCHOCMI He 8DAXO0BYIOMbCAL.
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gac 30epiraHHs 1 Maca IpooH

|

BHITaJIKOBI Te(heKTH

AKICTh TepMeTH3amii

‘ - BIZICYyTHICTD
e e THUCK razy
JICHHA BOIU
TepMeTHJHa IIpoda

KEepH BYIUIACTOL KepH cI1aboByTIHCTOL

npobu a00 HeBYTIIHCTOI IIpoOH

2 BYTJIH- . CrnaGo
BHX1, ; :

. cToro | |BYTUIIA BHXI | fsyrancioro BYT'LLLA
KepHy KEpHY | HEBYTTHC- HENAE
>80% KCpHY HeMae >80% | [roro >90%

>90%

\l/\]/

TIpeNICTaBHUITEKA
crnaboByrivcta abo
HeByIIIHCTa Ipoba

HpeICTaBHUIBKA
BYTJIHCTa TIpoGa

Mai. 1.20 Cxema BU3HA4YE€HHS MIPEACTABHUIITBA Ta Ki1acudikallii MOpoaHUX Mpoo,
BiJ1I0paHUX KEPHOTa30HA0IpHUKAMU

2.15. BuBYeHHS ra30HOCHOCTI 32 I0NIOMOI 010 NAKEPHUX MPHUCTPOIB

B ocTanH1 poku Ipu BUBYEHHI TA30HOCHOCTI BYTJIEHOCHUX B1JIKJIaJIEHb ITUPOKO
3aCTOCOBYIOTH IIACTOBUIIPOOYBAYi.

CyTHICTh IOCHIIKEHb MOJISITa€ B HACTYITHOMY: B IHTE€pBaJ, MiITOTOBIEHUHN 10
BUMIpY a3y, OIyCKaeTbCs MJIACTOBUIPOOYBaU 3 MaKepOM, SIKUHA T€PMETUYHO 130J110€
npi3a0oilHyI0 YacTMHA CBEPJIOBMHU a00 JociiKyBaHUM 1HTepBasl. CucTeMolo
KJIAMaHiB [0 TOPU30HTAJI1 IJIACT 3'€AHY€EThCS 3 OypUIIbHUMU TPyOamMu, BUBEICHUMH Ha
noBepxHi0. TyT MpoBoAUTHCS 3aBMep Ae0iTy 1 BiiOip mpoOu rasy, a IiacToBi TUCKY
(GIKCYIOThCS TTIMOMHHUMU MaHOMETPAMH.

Ha BuUpOOHHUIITBI 3aCTOCOBYIOTH KOMILJIEKC BUMIPIOBAJIbHUX IHCTPYMEHTIB —
(KII)-K11-65 3 mnpo6osindipHoto kameporo YkpHIIl'a3, a Takoxk OaraTOUMKIIOBI
iactoBunpooysaui tuny MII™ 1 MIK.
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Konmponvni numanns

1. OxapakTepu3yiiTe OCHOBHI CTali T€0JI0r0pO3BiAyBAIILHUX POOIT.

2. 3arajibHa XapaKTEPUCTUKA METO/11B BUBYEHHSI FA30HOCHOCTI BYT'UIBHUX POJIOBUIII.
3. Y yoMy noJsira€ CyTHICTh METOY BUBUEHHS SIKICHOTO CKJIaly BYT1IIs?

4. Slxka MeronMka poO3paxyHKy BMICTY Tra3zy B MpoOi, BimiOpaHOi B TepMETHUHY
nocyauny?

5. Sxi BIAMIHHI PUCHM METOJY IMPSMOIr0 BHU3HAYEHHS MPUPOJIHOI T'a30HOCHOCTI
BYT'UJIbHUX IUIACTIB 1 BMILYIOUUX MOPia?

6. Ski BiIOMI CXeMHU CHEUIaJIbHUX KOJIOHKOBUX CHapsiAiB JUIsl BUIIPOOYBaHHS
ra30HOCHUX Topia?

7. I[lepeniuiTb OCHOBHI TUITM KEPHOTa30HAOOPHUKOB.

8. Po3kaxkiTh MpUHIKII 1T 1 yMOBH €KCIUTyaTallii ra3okepHoHa0ipHuKiB Tumy I'KM.

9. SIxa TexHoorIs BiiOOpyY ra3oBux npod kepHorazoHabopHukoM tuiy I'KM.

10. Sxuit npuHMn 1ii Ta yMOBH Bi100opy nmpo0 kepHorazonabopuukom tuny KI'H?
11. Sx npoBoauThcsa BuTsr ra3y 3 razo36ipHuKa?

12. OcHOBHI BiIMIHH1 pucH KepHorazoHabopuuka tuny KI'.

13. Ilpunuun aii 1 TexXHOJIOT1s BiAOOpY npod kepHoHabipHukoM KA-61.

14. MeToiuka po3paxyHKy BMICTY ra3y B Ipo0i, Bi1ilOpaHOi KepHOTa30Ha0OpPHUKOM.
15. V YoMy mnonsira€e CyTHICTh METOJY HENPSMOIO BHU3HAYEHHSA MPUPOIAHOI
ra30HOCHOCT1?

16. Kommiexcuuit meton MI'PI, fioro nmepeBaru i He10J1KH.

17. Slka MeToIMKa MPOBEAEHHS Ta30BOT0 KapOTaXy?

18. O0pobOKa oTprMaHUX JaHUX ra30HOCHOCTI MeToioM MI'PI.

19. Oxapaktepusyiite MeTOAU TeO(PI3UIHUX JOCTIIKEHb CBEPIJIOBUH?

20. BuBueHHs ra30BHIUIEHD 31 CBEPAJIOBUHHU.

21. Mpunuun aii npunaxy [TJ1-2.

22. SIxi cnocobu aerasailii HOpOHO-Ta30BUX MPOO 1 piguH?

23. Axuit npuHIUN A1 YCTAaHOBKH JJISI HEHATOJIOIIEHOTO PYWHYBaHHS MOpif?

24. Sk nera3yloTh NpoOH B MOJLOBUX YMOBAX?

25. Sk BUBYAIOTH 1 BUSBIISIOTH MIKPO3JI€kKi ra3y B BYTJICHOCHIM TOBIII?

26. Meronuka BUOOpY napaMeTpiB pO3KpUTOT TPIIUHYBATOCTI MPCHKUX MOPII.

27. BusHaueHHs mapaMeTpiB MPUPOIHOT TPILIUHYBATOCTI MOPIA.

28. MeTronuka npoBeIeHHs MIJ3€MHUX Ira30BUX 3HOMOK.

29. Slka meToauKa pPO3paxyHKY 3HAay€Hb Ta30HOCHOCTI TOPIJ 3a pe3yJbTaTaMu
COPOLIIMHUX JTOCTIIKEHb.

30. SIk OLIHUTH MOKA3HICTh MOPOAHOTa30BbIX MPOO?
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