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(57) Pedpepar:

AnapaT ana BMPOLLYBaHHA KIiTUH BUKOHAHWWA Y BUMMS4i BEpPTUKaNbHOI LWNIHAPUYHOT repMETUYHOT
EMHOCTi 3 TEXHOMOrM4YHMMM naTpybkamMmy Ta pO3TallOBaHWM BCEpPeauHi €MHOCTI NPUCTPOEM Anist
nepemilwlyBaHHs CcepefoBulla, WO MICTUTb BepTMKanbHWA Ban 3 nNpuBogoM Ta Habopom
nepemillyBanbHUX ernemMeHTiB. BepTukanbHuin Ban 3 NpvBOAOM OCHAaLLEHWA CUCTEMOIO pafianbHUX
nonaTten, po3TallOBaHUX Y30OBX Bana 3 NEeBHWM KPOKOM. B HWXHIN 4YacTMHi Bana nocnifoBHO
po3MmilLeHi Nanb4YnkoBi Nnonarti, 3akpy4eHi no cnipani, ki NnaBHO NepexoadaTb y nracTuHYacTi nonari,
BCTAHOBIEHI MapanenbHO O4HA A0 OOHOI Ta BUKOHaHI 3 MiBMM KyTOM Haxuny, wo 3abesnevye
hopmMyBaHHs CcTabinbHWX NOTOKIB cCepefoBULLa Ta PiBHOMIPHE MOro OMMBaHHA. F'epMeTuYHICTb By3na
3'eAHaHHs Bana 3 eEMHICTIO 3abe3neyeHa cuUrb(OHOM.
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KopucHa mopgenb Hanexmtb 0o GioTtexHonorii, dapmauii Ta npomMucnoBoi Mikpobionorii i moxe
Oyt BukopucTtaHa B 6e3nepepBHMX abo nepiogMyHMX npouecax OTpuMaHHs Giomacu i 6ionoriyHo
aKTUBHUX PEYOBMH, LLIO CUHTE3YIOTLCS KNiTUHAMM TBAPMHHOIO NMOXOKEHHS.

Bionoma KOHCTpykuiss anapaTa Ans BUPOLLYBaHHA KMNITMH BUKOHAHaA Yy BUrMsdi BepTUMKanbHOI
UMNIHAPUYHOI repMeTUYHOI EMHOCTI 3 TEXHOMOrYHMMK naTtpybkamu Ta po3TalloBaHMM BCEpenuHi
€MHOCTI MPUCTPOEM AN NepemillyBaHHs cepeoBuLLia, KU MICTUTb BEPTUKaNbHUIA Ban 3 NpMBOAOM
Ta Habopom nepemiwysanbHux enemenTis, (A. C. CPCP Ne 1773936, MIK C12M 1/04, ony6n.
07.11.92. Bron. Ne 41).

Heponikom BigOMOro amapata € HagMipHO BWMCOKa LWBMAKICTb pyxy B3aemopgitoumx ¢as, wo
YHEMOXITMBIIOE CTBOPEHHS M'SKMX YMOB MepeMillyBaHHS. 3a Takux pexumis cepefoBulle He
3abesneyvye HeOOXiOHOrO OMMBAHHSA KITWH, AK€ € KPWUTUYHO BaXNMBUM ANs KyNbTUBYBaHHS
TBapVHHKX KMiTUH, a iIHTEHCMBHA rigpoAnHamivyHa Ois HeraTMBHO BMAMBAE Ha IX XUTTE3aTHICTb. Kpim
TOro, Y KOHCTPYKLUIl HE PO3B'A3aHO MUTaHHS rapaHToOBaHOI repmeTu3auil, Wwo € HenpunycTuMuM gnsg
3[iiCHEHHS BIOCMHTE3Y B aCenTUYHNX yMOBaXx.

3agavelo KOpUCHOI Moferni € CTBOPEeHHSA anapaTta AN BUPOLLYBaHHSA KNiTWH, Ak 3abesnevye
JenikatHe Ta piBHOMIpHE nepemillyBaHHs cepeaoBuLla, MNiABULLEHHS iHTEHCMBHOCTI MacoOOMiHHMX
npouecis, 36inbweHHs BMxoaQy biomacu Ta UinboBMX NPOAYKTIB, @ TAKOX HaZiNHy repMeTUYHICTb nig
yac ekcnnyaraduii.

lMocTaBneHa 3agaya BUPIWLYETLCH TUM, WO B anapaTi AN BUPOLLYBAHHS KNIiTUH, LLO BUKOHAHWUI y
BUrNSAi BepTUKanbHOI LMMAIHOPUYHOT TepMEeTUYHOI EMHOCTI 3 TEexXHONoriYHMMM natpybkammn Ta
po3TalloBaHUM BCepeauHi €MHOCTI NPUCTPOEM ANs NepeMillyBaHHS cepefoBuvlla, Lo MICTUTb
BEpTUKaNbHMIA Ban 3 NpPMBOAOM Ta HabOpPOM MepemillyBanbHUX €reMEeHTIB, 3rigHO 3 KOPMCHOM
MOOenmnoo, BepTMKanbHWMA Ban 3 MPMBOOOM OCHALLEHUWM CUCTEMOK pafianbHUX rnonaTen,
po3TalloBaHMUX Y300BX Bana 3 NEBHMM KPOKOM, MpU LIbOMY B HWXHIA 4YacTWHI Bana MOCnigOBHO
PO3MilLieHi Manb4YMKOBI NonarTi, 3akpy4yeHi No cnipani, ski NnaBHO NepexoaaTb y NnacTuHYacTi nonari,
BCTAHOBMEHI napanenbHO oAHa OO OAHOI Ta BUKOHaHI 3 MiBUM KYyTOM Haxuny, wo 3abesneuvye
dopMmyBaHHs CTabinbHMX MOTOKIB CepegoBulla Ta PIBHOMIPHE MO0 OMWBAHHSA, MNpU  LbOMY
repMeTUYHICTb By3rna 3'€4HaHHSA Bana 3 EMHICTIO 3abe3neyeHa cunbgOHOM.

Ha kpecneHHi 306paxeHo anapaTt Ans BUPOLLYBaHHS KNiTWH.

AnapaTt Ons BMPOLLYBAHHS KIMITUH MICTUTb UMMIHOAPUYHY TepMeTUYHY €eMHicTb 1, obnagHaHy
wTyuepom 2 Ta dinbTpom 3 gns nogadi i ctepunisauii nositTpa. Onsa BiABEAEHHA N OYULLEHHS
BianpauUbOBaHOro MoBiTPA nepeadadeHi wrtyuep 4 i dinbTp 5. 3aBaHTaXeHHS MOXMBHOMO
cepefoBuLLa Ta MOCIBHOrO Martepiany 34iMCHIOETbCA Yepesd wTyuep 6. Ha emHocTi 1 BCTaHOBNEHO
COpOYKY 7 ONnst OXONOKEHHSA cepefoBuLLa Ta NpoboBiadipHuK 8.

[nst TemnepaTtypHoi cTabini3auii y copoyky 7 oxonoxykya Boda nogaerbcs Yyepes wryuep 9, a
BMBaHTaXXeHHs BMICTYy anaparta npoBoantbcs Yepes wrtyuep 10. YcepeauHi eMHOCTI po3TalloBaHO
BepTukansHuin Ban 11 3 npusogom 17, skui 3abesnevye noro obepraHHa HaBKOMO oci. BepTukansHuin
Ban 11 ocHaLLeHUn CMCTEMOLO pagianbHUX nonaTten, YCTaHOBNEHUX Y3A0BX Bana 3 NEBHUM KPOKOM.

Y HWXHIN YacTuHi Bana 11 3 piBHOMIPHMM KPOKOM PO3MilLEeHi Nanb4ynKkoBi nonati 12, BUKOHaHi y
BUrNSAi BUTKa cnipani. Buwe 3a BMCOTOW, 3 nNnaBHMM MEpExXogoM Bi4 nanbyukoBMX nonaten 12,
yCTaHOBMEHi nnacTuHyacTi nonati 13, 14 3 niBuM KyTOM Haxuny, po3TalloBaHi napanensHo ogHa g0
OJHOI.

BioBeoeHHA oOxonofXyw4ol BoAM 3 MPUCTPOK 3AIMCHI0ETbCA 4Yepe3 wTyuep 15. Aepauig
cepefoBulia Ta MNiHOraciHHA BWKOHYKOTbLCS 3a AOMOMOroK NracTUHYacTux nonaten 14, aki MatoTb
30iNbLlUEHNI KYT Haxuny Ta MOXIMBICTb MOrO peryrnoBaHHA. [epMeTuyHICTb Byana 3'egHaHHsA Bana 11
3 eMHicTIO 1 3abe3neyyeTbca cunbgoHom 16.

PoboTta anaparta BigOyBaeTbcsl Takmm 4YmHOM. [licna MpoBefeHHs TepMIYHOI cTepwunisadii o
€MHOCTiI MOAAETbCH CTepUnbHe MNOXMBHE cepefoBuLLie Ta BHOCUTLCA NOCIBHUMW MaTtepian. Yepes
wTyuep 2 i inbTp 3 y BEPXHIO YacTUHY anapaTta HagxoAuTb CTEpUITbHE MOBITPSA Ans 3abe3neyeHHs
rasoobmiHy, a BignpavuboBaHe MOBITPS BiBOAWNTLCS Yepe3d wryuep 4. MNpusig 17 3gincHioe obepTaHHsA
BepTMKanbHoro Bana 11 3 yCTaHOBMEHUMM HA HBOMY JTONATSMMU.

Mig yac obeptaHHsa Bana 11 nanb4mkoBi onati 12 nigHiMatoThb i3 AHMLLA anaparta OcCifi KNiTuHU Ta
TPaHCNOPTYIOTh iX Y 30HY aepauii. CnipanbHe po3TallyBaHHS nanbyYMkoBMX rnonaten 12 3abesnevye
PiBHOMIpHE MIAHATTA KIMITUHHOI CYCNEeH3ii 3 HWKHbOI 4acTMHM €MHOCTI Ta T1i ©e3nepepBHe
nepemileHHs y BEpPXHi 30HM, WO 3anobirae ocigaHHI Ta YTBOPEHHIO 3aCTiMHWUX LINSHOK Ha OHWULLI.
Micns [QocCArHeHHs1 BEPXHbOI TOYKM chipanbHOro psay nanbyMkoBux nonaten 12 noTik Giomacwu
CApAAMOBYETbCA A0 30HW Ail nnactuHyactux nonatent 13 i 14. MNMnactuHyacTi nonaTi nepworo 13 Ta
Apyroro 14 BepxHbOro psifly, BUKOHaHi 3 MiBUM KyTOM Haxuny, po3ainstoTb noTik 6iomacu Ha nopuii 3a
LWMPUHOIK nonaTi Ta MepemillyoTb iX Y pagianbHOMy W OCbOBOMY HanpsiMkax Mo BCbOMY 06'emy
€MHOCTI. Y BEpXHiil 30Hi nnacTuHyacTi nonati 13 i 14 3a6e3nevyloTb TaKOX NOAPIOHEHHSA MOBITPSHOIO
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NMOTOKY Ha ApiOHi Oynbballku, Wwo 36inblwye niowy ¢a3oBoro KOHTaKTy Ta iHTEHCUGiIKYE MacoOBMiHHI
npouecu. MoXnuBICTb perynioBaHHA KyTa Haxuny nnacTUHYacTUX fnonaten [ossonse chopmyBaTu
PIBHOMIpHMI XBUMenoaidbHuM pyx cepefoBulla 3i 3MEHLIEHOK uupkynsuielo Ta 3anobiratm
NoKanbHOMY CKYMYEHHI0 KNiTUHHOT CyCneHai.

PosnogineHi 3a wwupuHOK nonaTen Lwapu cepefoBullla iHTEHCUMBHO nepemiwyoTbea 6e3
YTBOPEHHSI 30H HaAMIpPHOro 3CyBy, LU0 [03BOMSE adanTyBaTu piBeHb aepauil Ta rigpogmHamMivyHoro
HaBaHTaXXeHHS BIOMNOBIAHO A0 YYTNMBOCTI KOHKPETHOro Tuny KniTWMH. PosnyweHi wapwn 6Giomacu
3abe3nevyloTb pPIBHOMIpHE NepeMillyBaHHA KNiTUH Yy MikpooO'emax ©e3 CTBOPEHHS 3HA4YHUX
MEXaHiYHMUX HaBaHTaXeEHb.

3aBasiku BiAMIHHOCTAM reoMeTpUYHUX MapaMeTpiB nonaten y poboyomy ob'emi dopmyeTbcs
CcTabinbHWIA, YNOpPAAKOBAHMIA pPyX CeEpedoBULLA, SKUM iHTEHCUAIKYE PO3PUXIIEHHSA Ta OUHAMIYHE
nepeMilleHHs YacToK i3 IX PIBHOMIPHMM PO3MOAINOM Y NOXMBHOMY cepefoBuLi. MNMnactuHyacTi nonari
3 NiBMM KYyTOM Haxury CTBOPIOKOTb CMPSIMOBaHiI MOTOKM 3 HWKYMM PiBHEM 3CYBHWUX HamnpyXeHb
NopiBHAHO 3 nonaTtaMy 3 npasum abo npsMyM KyTom. Lle 3abesnevye 3miHy NMOMOXEHHS KNITUH Y
notoui 6e3 MOLWKOAKEHHST X OBOMOHOK, CMPUAIOYN 30EPEXEHHI0 XUTTE3OATHOCTI Ta TEXHOMOrYHO
BaXXMMBWX BIIACTUBOCTEW KIMITUHHOI CYCMNEH3ii MPOTAroM YCbOro npoLuecy KynbTUBYBaHHS.

lepmeTn3auia By3na 3'€eQHaHHs Bana 3 EMHICTIO 3a JOMOMOrow curnbdoHa rapaHTye ctabinbHe
NiZTPUMaHHA acenTUYHUX YMOB Ta BUKIIOYAE PU3MK MiACMOKTYBAHHS HECTEPUIIBHOIO NOBITPS HaBITb
nig Yac Tpusanoi ekcnnyaTauii obnagHaHHs. Lle cTBoOploe onTumanbHi yMOBU Ans genikaTtHoro, ane
eeKTNBHOrO NepeMilllyBaHHs, O MO3UTUBHO BMIMBAE Ha popMyBaHHSA LiNMbOBUX NPOAYKTIB Ta
HapoLlyBaHHs Giomacw.

Y3romkeHa poboTa chipanbHUX ManbyYMKoBUX fonaTer Ta NnacTMHYacTMX nonaTen pisHol
KOHCTPYKUii dopMye KOMGIHOBaHMI T[igpoOMHAMIYHUIA PEXMM: BepTUMKamNbHY UMPKYNsUilo Y
LeHTpanbHin 30HI anapata Ta pafiafiibHO-OCbOBI NepeMilleHHsa cycneHsii nobnuay cTiHok. Taka
CTPYKTypa MNOTOKy 3abesnedvye cCTinke nepebyBaHHA KNITUH Yy 3BaXXEHOMY CTaHi Ta MiHiMi3ye ix
OCigaHHs Ha gHuLLe.

®OPMYJIA KOPUCHOI MOJESI

Anapart Ans BMPOLLYBaHHS KMiTWH, WO BUKOHAHWI Y BUIMA4iI BEPTUKaNbHOI LUNIHOPUYHOT repMeTUYHOI
EMHOCTi 3 TexHONoriYHMMmM naTpybkamuM Ta po3TallOBaHUM BCEpPeAuHi €MHOCTI MPUCTPOEM AN
nepemillyBaHHs CcepefoBuvlia, LWO MICTUTb BepTUKanbHWA Ban 3 nNpuBoAOM Ta Habopom
nepemillyBansHMX erieMeHTiB, AKMN BiApIi3HAETbLCA TUM, WO BepTUKanbHWA Ban 3 NPUBOAOM
OCHaLLeHUA CUCTEMOIO pajianbHuX ronaten, po3TalloBaHUX Y3AOBX Bana 3 NEBHUM KPOKOM, Mpu
LbOMY B HWXHI YacTWHi Bana nocnigoBHO PO3MilleHi NanbYuKoBi nonaTi, 3akpyyeHi no cnipani, aki
nnaBHO NepexoaaTb Y NracTUHYaCTI fionati, BCTaHOBMEHI napanensHo ofgHa 40 OAHOI Ta BUKOHaHI 3
niBMM KyTOM Haxwuny, wo 3abesnevye popmyBaHHA cTabinbHUX NOTOKIB cepenoBuLla Ta PiBHOMIpHE
MOro OMMBaHHA, MNpUM LbOMY repMeTMYHICTb By3na 3'eQHaHHA Bana 3 €MHICTIo 3abesneveHa
CUNbAOHOM.
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