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(54) CNOCIB OTPUMAHHA MNIAHUX BAXKOJIMHUX MATOK

(57) Pedpepar:

Cnoci® oTpMMaHHs NAigHUX OOKONMMHMX MaTOK LUMSIXOM LUTYYHOrO BBEAEHHSI CMEpMM, LLO BKOYaE
nocnigoBHO BWKOHYBaHi Bigbip cnepmu B Kaninap, dikcauito MaTkM B MaTkoyTpumyBadi Ta i
aHeCTe3ilo, PO3KPUTTS KanbHOI KamMepu BEHTpanbHMM Ta >KalbHUM radykamu, BBELEHHs kaninspa B
Kamepy ana, BBeleHHS CNepMu, 3HATTS raykiB i BUBINbHEHHSA MaTKW.

Kaninap ocHallyloTbh LUTYYHOK Hacagkow enincoigHoi ¢opmMu i BBOAATb MOro i3 3asganerigb
BigiOpaHoto cnepmoto B XanbHy kamepy. Hacagky OoOaTkoBO repMeTusyoTb Mykycom. [licns voro
3HIMalOTb raykn, MaTky BUBOAATb 3 HAPKO3Yy, BBOAATL CNepMy B 30HY OTBOPY MiXBU, Kaninap 3HiMatoTb
6e3 Hacagku. B noganblwioMy 3HiMalOTb 3 BEHTPanbHOrO Ta XanbHOro radkiB MaTkoyTpyMMmyBad 3
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MaTKOIO, MOBEepTalTb B cariTanbHii MMOLWWHI YepeBLie MaTKW, HABKOMO OCi, O NPOXOAUTb Yepes
Kamepy >kana, Ha 1/8 obepTy B CTOPOHY BEHTPANbHOrO ravka i yTpumyloTb B TaKkOMy MOJIOXKEHHI 40
BUITYYEHHS Kaninsdpa 3 kKaMepu xana MaTKu.
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BuHaxig Hanexutb fo ranysi 64kinbHMLTBA, 30KpeMa A0 cnocobiB LITY4YHOro BBEAEHHS cnepmMu
OKoNUHMM MaTkaMm, | Moxe B6yTu BUKOpPUCTaHWA, Hanpuknaza, Ansa 30epexeHHs icHytunx pac 64xin
Ta OTPUMaHHSA HOBUX BUCOKOMPOAYKTMBHMX NiHiN, TUNIB i nopig 64xin.

Bigomnii cnoci6 oTpuMaHHa nnigHUX OmkonuMHux Matok [1, 2, 3, 6, 7], skuiA nondrae B
HacTynHomy. HennigHy maTtky ¢ikcytoTb B crieuianbHii Tpybui (MaTkoyTpumyBaui) i aHecTe3ytoTh ii 3a
AOMOMOrOK BYFfieKMCrioro rady. 3a 4OMOMOrol creuianbHUX raykiB BigBOASITb MOYEProBO MEPLUMNA
€TEepHIT YepeBLs, a NOTIM XanoHOCHWA anapart 3 TUM, Wob maTn gocTyn g0 oTBopy nixeu. Kaninsp i3
CNepmMoto BBOOATb B HENApPHUN Anuenposia MmaTku. BeiBLLM cnepMmy, BUBOAATL Kaninap, BUBINbHANOTb
XKanoHOCHWI anapart i eTepHIT, NPUNUHAIOTL Nogavy BYINEKUCoro rady, MaTKOyTpuMyBayd 3HiMaloTb 3
anaparta Ta BuaansiTb 3 HbOro MaTky.

[o HeponikiB cnocoby MoOXxHa BigHECTU Te, WO MpW BMKOHAHHI Npouenypu BBEOEHHSA crnepmu
MaTKu TPaBMYKTbCA pobouynmmn iHCTpymeHTamyn obnagHaHHsA. Takoxk cnocib notpebye BMCOKOT
kBanidikauii BMKOHaBUS Ta He Bignosigae 6ionoriyHMM 0COBNMBOCTAM PO3MHOXEHHA 6mxin. Lle
NpM3BOAMTb [0 3HAYHUX 3aTpaT 4acy Ha OCIMEHIHHSA i 3HWXYE BUXig AINOBUX NMiIAHUX O6OKOMMHMX
MaTOK, SIKi OTPMMYIOTb B KOXHIi napTii.

K MPOTOTUM MPUNHATO CMOCIO OTPUMAHHA MAIOHUX OMKOMMHMX MaTOK [4] LWNSAXOM LITY4YHOro
BBEAEHHS CNepMu, WO BKIOYaE NOCigOBHO BUKOHYBaHI Biabip cnepmu B kaninsp, dikcadito maTkm B
MaTKOyTpuMyBadi Ta ii aHecTesito, PO3KPUTTS XKarnbHOI KaMepu BEHTPaNbHMM Ta XKanbHUM radykamu,
BBE[EHHA Kanindpa B Kamepy >ana, BBeAEHHS CnepMu, 3HATTS radkis i BUBINbHEHHA maTku. B
npoueci peaniszauii LbOro cnocoby Kaninsp OCHaLLyTb LUTYYHOK Hacadkow enincoigHoi dopmu i
BBOAATbL WMOro i3 3asganerigb BigibpaHo cnepmoto B xanbHy kamepy. Hacagky [ogaTkoBoO
repmMeTn3ytoTb MyKYCOM, 3HIMAIOTb rayku, MaTKy BUBOASTb 3 HAPKO3Y, BBOAATL CMEPMY B 30HY OTBOPY
nixeu, Kaninap 3HimaloTe 6€e3 HacagKu.

B nopiBHAHHI 3 aHanoroMm uew cnocid 3abesnedye 3HWKEHHS PIBHA TpaBMaTU3My OMKONUHMX
MaTOK 3a paxyHOK BBELAEHHS CMEepMU B KaMepy Kana 3 BUKOPUCTAHHAM LUTYYHOrO LWnendy y Burnagi
Hacagku enincoigHoi dopmn. OagHak, 306epiraeTbCa TakuMin HeOornik - Npyu BBEOEHHI CNepMM CTiHKM
NiXBOBOro kranaHa HabnwkeHi OO0 AopcanbHOl AOiNsiHKM OTBOPY MiXBW, WO CYTTEBO YMOBINbHIOE
nepemilleHHsa cTaTeBoi NpoayKuil TPYTHIB A0 AnuenpoBogiB. | BigNoBigHO, BMMarae 3HavyHMX 3atpar
Yyacy Ha BUKOHaHHS 3a3Ha4eHol onepadii., T(POAYKTUBHICTb 3anNunLaeTbCa HEJOCTATHBOO.

B ocHoBy BuHaxogy MoOCTaBNeHO 3afady BOOCKOHANEHHS CMOCO0Y OTPUMAHHA MAigHMX
ODKONMUHMX MaTOK LUMSAXOM LUTYYHOrO BBEAEHHS CNEpMW MpW 3MIlEHHI B caritanbHii NOLWMHI
YepeBLS MaTKW.

Lle pos3Bonsie OOCArHYTM TEXHIYHOrO pes3ynbTaTy - 3MEHLUEHHS BUTpaT 4vacy Ha npouenypy
LWITY4YHOrO BBEAEHHSA cnepMy GIKOMMHUM MaTKaM - i, K Hacnigok, NiABULLMTUA MPOAYKTMBHICTL Ta
BUXiZ NNEMiHHOT NPOAYKLUil.

lMocTtaBneHa 3agaya BUPIWYETBCS TUM, WO B CNOCOBi OTPUMAHHA NMigHUX OKOMUHUX MaTOK
LUNSAXOM LUTYYHOrO BBEAEHHS CNEepMU, LLIO BKITHOYAE NOCMiJOBHO BMKOHYBaHI Bigbip cnepmu B kaningap,
dikcaLito MaTkM B MaTkoyTpumyBsadi Ta i aHecTesito, pO3KPUTTS KarbHOI Kamepu BeHTparbHUM Ta
XanbHUM raykamu, BBEOEHHS Kaninsgpa B Kamepy ana, BBeOeHHA CnepMu, 3HATTA raukiB i
BMBINbHEHHA MaTKW, MPUYOMY Kaninsp OCHaLLYOTb LWTYYHOI HAcaAKow enincoigHoi hopMu i BBOAATL
noro i3 3aspganerige BigibpaHoO cnepmoilo B XamnbHy Kamepy, HacaKy O0O4aTKOBO repMeTu3yloTb
MYKYCOM, 3HiMaloTb radku, MaTky BUBOOATb 3 HAPKO3Y, BBOAATbL CMEpPMY B 30HY OTBOPY MiXBW, Kaninsap
3HiMaTb 6e3 Hacagku, 3rigHO 3 BMHAXOAOM, MICMs 3HATTS BEHTPaNbHOMO Ta KanbHOrO rauykis
MaTKOYyTpUMyBay 3 MaTKOK NoBepTalTb B cariTanbHin MAOLMHI MaTKM HaBKOMO OCi, WO NpoXoauTb
yepes kamepy xana, Ha 1/8 06epTy B CTOPOHY BEHTPASIbHOIO radka i yTpUMyoTb B TAKOMY MOJIOXKEHHI
00 BUIMTyYEHHS Kaninsipa 3 Kamepu xarna mMaTtku.

3MillleHHs 4YepeBUA MaTKM BiOHOCHO Kaminsipa Ha 1/8 obepTy B CTOPOHY BEHTpaNnbHOIO rayka
3abe3nevye BiABeOEHHS >KaNlOHOCHOIO anapaTty 3a paxyHOK BiALUTOBXYBaHHSI OCTAHHbLOIO HACagKo
kaninapa. Take 3MiLleHHs XanoHOCHOro anapaTy BigAanse CTiHKM JopcanbHOI YaCTUHWU CTIHOK OTBOPY
nixeW, IO 30iMblUIyE MPOMDKOK MiXK MiXBOBMM KilanaHOM i CTIHKOK MiXBM Ta MOJerLwye i NpUCKOpIoe
Mirpadito cnepmm 0o HeEMapHOro Ta naTepanbHMX (MapHOro) ANLENPOBOAIB, HAONMKa4YM Lien NpoLec
00 MpMpoaHOro npolecy napyBaHHsS MaTku [5].

OkpiM TOro, KOHTaKTyBaHHS LUTYYHOI HacaKku i3 CTIHKaMU KaMepu Xana Ta >KanoHOCHOro anaparty
noapasHIoe peLenTopu, SKi CTUMYMOTb MirpauiiHi npouecu cnepmMu B CTaTeBMX LUMSXax MaTKu i
NMoYaToOK OOreHesy B A€4HMKaX.

CyTb BMHaxo4y MOSICHETLCS intocTpauismMu, ae Ha dir. 1 306pakeHO NONOoXEeHHs1 YepeBU4a Tina
MaTK1 3 PO3KPUTOK KaMepOlo arna Ta BBeAeHUM Kaninspom, Ha dir. 2 - YepeBUe MaTKU 3 BBEAEHUM
Kaninsgapom nicrs 3HATTS raykiB, Ha ir. 3 - NOMOXEHHSA YepeBUSA MaTkM Ta Kaninsapa B nosuuil
BBEIEHHA cnepmu.

LLITyyHe BBeAEHHS cnepMmn BIKONMMHIA MaTLi NPOBOAATb HACTYMHMM YMHOM.
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Mepen ocimeHiHHAM BigbupatoTb cnepmy B TPyTHIB. [Insg uboro cnovaTtky Ha KiH4YMK kaninspa 1
(cbir. 1) HacoBylTb LUTY4HO BWUrOTOBMEHY, 3 CrneuianbHUX CUHTETUYHWMX MaTepianiB, Hacagky 2.
Hacagka mae copmy enincoiga goexuHoto 3 MM i giameTtpom 1,5 mm. B3agoBx oci Hacagkun BUKOHaAHO
HackpisHui oTBip giameTpom 0,3 MM. Hacaaky 2 po3TalloBYHOTb Tak, Wo6 OTBip B Kaninsapi 3aanuwwascs
BIOKPMTUM i Hacagka He 3aBaxana BigbupaTu cnepmy.

Hani kaninap 1 i Hacagky 2 3He3apaxylTb, Hanpuknag, 3a gonoMorow 70 % BOAHOrO pPo3ynHy
€TUITOBOro CNMpTY, nicns voro BigdbupatoTb cnepmy B 10...15 TpyTHIB.

Tuvm yacom G6oKONMHY MaTKy NOMILLYIOTb B MatkoyTpuMyBad (Ha gir. He nokasaHo) npunagy Ans
LUTY4YHOrO BBEAEHHA CNepMn Ta aHecTe3yloTb 1i, Hanpuknag, Byrnekmcnum razom abo 3akmcom asory.

Micna Toro, sk maTka 3acHe, Kamepy xana 3 pO3KpuBalTb 3a AOMOMOrOK BEHTPAnbHOro 4 i
XanbHOro 5 raykis.

Hani 3a 4ONOMOrow CTepurnbHOro niHueTa (Ha ir. He nokasaHo) HacagKy 2 3CyBalTb Ha KiHYMK
kaninsipa 1 BpiBeHb 3 Moro Topuem abo gewwo gani, Wwob HWXKHIN KiHeUb Hacagku 2 BUXOAMB 3a MeXi
oTBOpY Kaningpa 1.

MoTim kaninap 1 3 Hacagkow 2 BBOAATb Yy Kamepy xana 3.

MpenapyBanbHO ronkol abo 30HOOM (Ha dir. He noka3aHo) BigbvpalTb y AEKINIbKOX TPYTHIB
MyKyC 6 (CeKkpeT npuaaTKoBUX 3aro3 CTaTeBOl CUCTEMW TPYTHIB), SKMI PO3MILLYIOTb MiX BEPXHbOH
YacTMHOK OOKOBUX CTIHOK Hacagku 2 Ta CTiHKaMKU kamepw xarna 3 MaTku.

Micna uboro NPUNUHAITL NoAaBaTU BYIMEKUCNMWA a3 i 3HiMawTb MOYEpProBO XanbHUn 4 Ta
BeHTpanbHWUi 5 raykn. CknepuTn YepeBLsa Npu LbOMY LWINbHO obnsAratoTe Hacagky 2 kaninspa 1 (dir.
2), a MyKyC 6, nigcunxaroum, repmeTusye Buxia 3 kamepu xana 3.

lMicns uboro maTkoyTpMMyBay 3 MaTKOK MOBEpPTalnTb B CaritanbHi NNOWWHI MaTKU HABKOMO OCi,
WO NpoXoauTb 4Yepes3 kKamepy xana, Ha A obepTy B CTOpPOHY BeHTpamnbHOro radka 4 (cpir. 3) i
3anvuwalrTb B TaKOMY MOMOXEHHI OO BUMyYeHHA kaninspa 1 3 kamepu xana matku. [Npu ubomy
NiXBOBWUI KnamnaH 7 BiggansieTbCAa Bif CTiHKM 8 gopcanbHOi YacTUHW OTBOPY MiXBW, 36inbLuyouM npu
LLbOMY MPOMDKOK MiXK NiXBOBMM KflanaHoOM i CTIHKOK MNiXBW, Ta MNONErLye i NPUCKOPIOE MirpaLito cnepmu
CcTaTeBUMMU LLASXaMU MaTKW.

Ansi npuckopeHHs Buxody OKOMMHOI MaTku i3 Hapkody, y MaTKoyTpuMMyBa4 ModalwTb 4YucTe
noBiTps.

Cnepmy BBOAATL MOBiNbHO BNpoaosx 15...20 XBUNKUH.

Kaninsp 1 oGepexHo BMBOAATb 3 kKamepu >xama 3, OQHOYACHO NPUTPUMYHYM crneuianbHUM
BUMKOMOAIGHMM raykoM (Ha qoir. He Noka3aHo) HacadKy 2 Tak, Wob BOHa 3anuwmnack B kamepi xarna
3.

BoxonuHy maTtky BUOansiTh i3 MaTkoyTpuMyBava.

B Ti kamepi xana 3 3anuwaeTbCcs WTYYHUA Wnend, KM nonepeaxae BUTIKAHHS CNepMu i cnpusie
KpaLLoMy 3arnOBHEHHIO CnepMaTeku.
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SOPMVYJIA BUHAXOLOY

Croci® oTpMMaHHs MAigHUX OMKONMUHMX MATOK LUMISAXOM LUTYYHOrO BBEAEHHS CMepMMu, LLIO BKITHOYaE
nocrigoBHO BUKOHYBaHi Bigbip cnepmu B Kaninsp, dikcadito maTkm B MaTKoyTpumyBadi Ta ii
aHecCTesilo, PO3KPUTTS KarnbHOI KaMepwu BEHTPanbHUM Ta >XafbHUM radykamu, BBEAEHHSA Kaninspa B
Kamepy ana, BBeAeHHS CNepMu, 3HATTS radkiB i BUBIIbHEHHS MaTKK, MPUYOMY Kanifnsp OCHaLyTb
LUTYYHOK Hacafgkol enincoigHoi dopmu i BBOOATb MOro i3 3asganerigb BigibpaHol cnepmoro B
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XanbHy Kamepy, Hacagky AO0AaTKOBO repMeTu3yioTb MYKYCOM, 3HiMalTb radku, mMaTky BMBOAATb 3
HapKko3y, BBOAATb CMepMy B 30HY OTBOPY MiXBK, Kaninsp 3HiMatoTb 6e3 Hacagkn, Skui BiAPi3HAETbCA
TWM, LLO MiCNS1 3HATTS BEHTPArbHOIO Ta XalibHOro raykis MaTKOYTpUMyBay 3 MaTKoK MOBEPTalTb B
caritanbHiv NIIOLWMHI YepeBLUEe MaTKN HABKOMO OCi, L0 NPOXOAUTbL Yepes kamepy xana, Ha 1/8 obepty

B CTOPOHY BEHTPAsnbHOro rayka i yTpumyoTb B TaKOMy MOJIOKEHHI 4O BMIyYEHHS Kaninspa 3 kamepu
xana maTku.
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