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IMocTanoBka npodaemu. Ha mepmmx eranax BIPOBA/DKEHHS PO3YMHOHACOCH, 3a3BUYal, BUKOPUCTOBYBAIMCS TIJIBKU JJIS TI0/1adi PO3YHMHIB 10 POOOYHX
MICIIb, @ 1X HAaHECEHHS Ha IMOBEPXHi, M0 00pOOIISIOTh, 3aiicHIOBaI0CS Bpyuny [1, 2]. [Ipu npomMy MITyKaTypHI pO3YHMHU Majld IOCUTh BEJIMKY PYXJIHBICTh —
nmonax 11 cMm (TyT 1 Jami 3a TEKCTOM BKa3yeThCS PYXJIMBICTH 3TiHO [3]) 1 MOIIM MoJaBaTUCs 31 3HAYHOIO MYNBCAIIE€I0, TOMY IO JJi 3alIOBHEHHS PO3YUHOM
MICTKOCTI 11€ BEJIMKOTO 3HAYCHHS HE MaE.

[Tepexim 3 pydyHOTO HAaHECEHHsI PO3YHMHIB HAa MEXaHI30BaHE, 3MIMCHIOBAHWM OCTAHHIM 4YacoM [4], M03BOJIsiE 3HAYHO 30UTHIIMTH 3MIHHUN BHUPOOITOK Ha
ofHOrO mTyKarypa. HoBa TexHomorisa nependadae 3acTOCyBaHHs Jii HAHECEHHS PO3YMHIB Ha OOpOOIIOBaHI MOBEPXHI PI3HUX 32 KOHCTPYKIIE (OPCYHOK 1
HacaJl0K, YCTAHOBJIIOBAHUX Ha KiHLI HamipHOTO pykapa. ['aimy3b 3aCTOCYBaHHS PO3YMHOHACOCIB yce pPO3IIMpIOeThCs. Baromuii edekr mae ixHe BUKOPHCTAHHS
JUTS TToJavl ¥ yKJIaJaHHs [IEMEHTHO-TIIIIAHUX PO3YMHIB PY BUKOHAHHI HAJIMBHOI CTSDKKHU TJIOT, 3aIIOBHEHHI i THCKOM >KOPCTKUMH PO3YMHAMH CTHKIB 1 IIIBIB
MDK 3aJ11300€TOHHUMHU KOHCTPYKIISIMHU JIJIs iX 3aMOHOJIIYYBaHHS, a TAKOX JJIS MO/1a4l MOOIJIOYHUX CIIOIYK MPHU BEIUKOMY (PpoHTI poOiT. AJsie 3a3Ha4eH] BHUIIE
HEJIOJIIKA OJHOIOPIIHEBUX PO3UYMHOHACOCIB KJIACHYHOI KOHCTPYKLII HE JO3BOJIAIOTH iX 3aCTOCOBYBATH JJIsl BIPOBA/DKEHHS CYYaCHHUX MEXaHI30BaHMX
TEXHOJIOT1H.

AHaJi3 f1ocaigxkenb i mydaikanii, y IKHX 3al04aTKOBAHO PO3B’si3aHHs JAaHoI nmpodaeMu. [IpoTaroMm ocTaHHIX TPbOX NECATUIITH HU3KOI HAyKOBO-
JOCIITHUIBKUX 1 HaBYaJIbHUX 3akiaaiB konumrHboro CPCP Ta 3apyOikHuHX (ipM po3poOieHO psal KOHCTPYKILIM JBOMOPIIHEBUX 1 JuepeHIialIbHUX
PO3YMHOHACOCIB, 1110 CTAJIX OCHOBOIO Ul PO3BUTKY CyYaCHHUX TEXHOJIOTiH OOIITYKaTypIOBaHHS MOBEPXOHb [5 — 7.

BuaisienHs He po3B’A3aHUX paHillle YACTHH 3arajbHOI MpodaeMu. HaifGinbI mepcrieKTHBHUMHE 32 CBOIMH MOKAa3HHKAMU HAa CHOTOJHI € BEpTHKAJIbHI
nudepeHIiaibHl po3dMHOHACOCH, po3pobieHi B IlonraBchkoMy HalioHaIbHOMY TeXHIYHOMY YHiBepcuteTi imeHi FOpis Konaparioka [8, 9]. Ilomampmmii
PO3BHUTOK iX KOHCTPYKIIii MOBMHEH OyTH CIPSIMOBAaHUI Ha MiIBUILIICHHS HAIIHHOCTI TEXHOJIOTTYHOIO MPOLIECy MoJadi pO3uMHiB TPYyOOIIPOBOJAMH.

@opmya0BaHHS iJiel cTarTi. MeTOIO JaHOI CTATTI € y3araJbHeHHS MePEIyMOB IMOIAIBIIIOT0 PO3BUTKY CYYaCHHX KOHCTPYKIIH PO3UHNHOHACOCIB.

Buxaan ocHoBHoro marepiany. BymiBenbHI po3unMHHM, SIK CEPEAOBHINE JIs TPAHCIIOPTYBAaHHSA MO TPyOOMpOBOAaX, MAIOTh PSJAOM OCOOJMBOCTEH, IO
3HAYHO YCKJIQJHIOIOTh poOO0Ty HacociB. J[o Takoro pomy ocoOnuBOCTEl HallekaThb iXHS HU3bKAa PYyXJIMBICTb, BMICT BEJIHMKOI KIJIBKOCTI aOpa3MBHHUX YacCTOK Yy
BUDVIAJI TICKY ab0 IIEMEHTY, HasBHICTh MOPIBHAHO BEIMKUX TBEPAMX BKJIIOYCHb (A1aMETPOM 10 5 MM), MiJBHUINEHA CXHWJIBHICTH 1O PO3LIAPOBYBAHHS 3
BUTIA/IAHHAM BEITMKUX (PAKINH MiCKy 1 HATMIIAHHIO B TaK 3BaHUX "MEPTBUX 30HaX", 37aTHICTh TYXaBITH MPH TPUBAIHX TepepBax y poOoTi. [0TyI0ThCS po3unHu
Ha BOJIi, TOMY BOHHU € KOPO31iHO-aKTUBHUM CepeAoBUIlEM. BanmHO i 1EeMEHT, 110 BXOJATh 0 IXHBOTO CKJIaay, HaJaloTh IM YITKO BUPAXKEHOI JTY>KHOI peakiii.
Copusie xoposii i Ta oOcTaBMHA, L0 HANPHUKIHII KO)KHOTO pOOOYOro JHSA, a TAKOXK HPU TPUBAJIMX 3yNHMHKAX, 100 YHUKHYTH 3aTBEPIIHHS PO3UYHUHIB,
pO3UMHOHACOC 1 TPyOOPOBOAY MOBMHHI OyTH 3BUTLHEHI BiJ] MOIaBaHOTO MaTepiany ¥ mpoMuTi Bonoro. [licist Takoro mpoMuBaHHs OaraTto Jerajeil Hacoca Ha
TPHUBAINI Yac 30CTAIOThCS 3BOJIOKEHUMH i, y TOM K€ 4ac, MalOTh KOHTAKT i3 MOBITPSM, 1[0 TTOTPAITMIIO B IIOPOKHUHH HACOCA TICIIS 3TMBY BOJIH.

[lepeniyeni Buile 0coOIMBOCTI OyIiBENbHUX PO3YMHIB y3araibHeHi Ha pucyHKy 1. Lli BmactuBocTi OymiBeNbHUX PO3YMHIB Ta YMOBH POOOTH JeTaiei
Hacoca 00OB'SI3KOBO ITOBHHHI BPaXOBYBAaTHCS SIK IPU MPOEKTYBaHHI POZYMHOHACOCIB 1 pO3UMHOIIPOBO/IIB, TaK 1 B IPOIIEC] iX eKCIuTyaTarii.
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Pucynok 1 — OcobauBocTi OyniBeJIbHUX PO3YHHIB, [0 YCKJIAAHIOIOTH POOOTY PO3UMHOHACOCIB

[IpoBeneHi HaMu HaTYpHI OOCTEKEHHS 3aCTOCOBYBAHOTO OOJNAHAHHS JJIsl TPAHCIIOPTYBaHHS PO3YMHIB MO TpyOax Ha OymiBeTbHUX MaldaHYMKaX, JOCBI
aBTOPCHKOTO HANISITy 3a BUTOTOBJICHHSM PO3YMHOHACOCIB, BUBUEHHS JOCBIly BHPOOHHUIITBA PO3YMHOHACOCIB, MOCIIIKECHHS, MPOBEACHI MO JITEPaTypHUX
JoKepesax, MOKaszajiH, 10 MPOBEIEHHs IITYKAaTypHUX pOOIT 3a CydacHOIO TEXHOJIOTI€I0, BUKOHAHHS 1HIIMX Omepalliif, MoB's3aHUX 3 MoAauyero OyIiBeJbHUX
PO3YMHIB IO TPYOONPOBOAAX, & TAKOXK HEOOXiAHICTH 3a0e3meueHHs Oe3MeYHUX YMOB Ipalli Oy/IiBeIbHUKIB BHCYBAaIOTh JI0 PO3YMHOHACOCIB HU3KY CIEHU(pIIYHUX
BUMOT.

Ile, Hacammepen, CIPOMOXKHICTh PO3YMHOHAcOCA 3A1HCHIOBATH cTajly Mojady no TpyOorpoBojax OymiBeIbHHMX PO3YHMHIB Pi3HOI KoHcucTeHIii. Ilogaua
PO3YMHIB PYyXJMBICTIO MoHaA 10 cM 3a JAONOMOTrOI0 PO3UYMHOHACOCIB HE CTAaHOBUTH OCOONMBHUX TpynHOLIB. OJHAaK BECTH MEXaHI30BaHE COIUIYBAaHHS [0
OfICp)KaHHS MITYKaTypHOTO IIapy HEOOXiMHOI TOBIIMHM TaKMMH PO3YMHAMHU TPAKTHYHO HEIAOUUIBHO, TOMY IO, B I[bOMY BHIAJKy, HEOOXiTHO 3HAYHO
30UTBITYBaTH YMCJIO MPOXOAIB 1, OTXKE, 3HWKYBATH MPOIYKTUBHICTh MITYKaTypHUX poOiT. KpiM Toro, y copymKyBaHUl OyIMHOK YHOCUTBLCS 3HaYHA KUIBKICTh
JIOAATKOBO1 BOJIOTH, L0 MPU3BOIUTH JI0 30UIBIIEHHS TEPMiHIB HOTO CYIIKH, CyTTE€BO 3pOCTalOTh BTPATH IITYKATYPHOI'O PO3YMHY, IO CIIOB3A€ 3 BEPTUKAIBHUX
CTIH Ha WAJOTY dYepe3 MiABHILEHY HOro pyxiuBicTb. ToMy, Cy4acHi TEXHOJOTIl MPOBEACHHS WITYKaTypHUX pPOOIT BHMarairoTh BHUKOPHCTAHHS PO3YMHIB
pyxsuBicTio 9...10 cM, a pyXJIMBICTh LIEMEHTHO-MIIAHUX PO3YUHIB, SIKI TOJAIOTh IO TPYOOIIPOBOIAX, 1€ HIKYA: 7...8 CM.

VYceraneHa nogada TakuX pO34MHIB MOXJIMBA TUIBKU MPU HAsBHOCTI B HACOCA BUCOKOI YCMOKTYBaJIbHOI CIIPOMOXHOCTI 1 BiICYTHOCTI KOHCTPYKTUBHHUX YMOB
JUid "'3aBUCAaHHA" KJIAlaHiB.

He MeHm BaXIMBOIO BHMOTOIO € PIBHOMIPHICTH MMOJa4i INTYKAaTypHOTO po3uuHy. IlommpeHi omHOmoOpmiHeBi ab0 OAHOIUTYHXKEPHI PO3YHMHOHACOCH
OTHOOTYHOI i1 XapaKTepHU3yIOThCS 3HAYHOIO TyJbcallieo. L[ oOcTaBrHa € Cepiio3HO0 MEPEIIKOA0I0 Ha NUIAXY IIMPOKOTO BIPOBAKEHHS CYyYaCHOI TEXHOJIOT1T
HITYKaTypHUX POOIT, TOMY IO AJs HOpMaJibHOI poOOTH MOBITPsIHOT (popcyHKHM I 0COOMMBO corula HeoOXigHa MaJIOIMITYJbCHA MoOjada po3uuHy. [Hakiue,
CTPYMiHB IITYKaTYpHOTO PO3UMHY ab0 HOoro (aken € HecTalIuMu, HUIECIPSIMOBAHE HAHECEHHS PO3YMHY Ha 00pOOIIIOBaHY MOBEPXHIO CTA€ YTPYAHEHHUM, 1 BTPaTH
PO3YHMHY 30UIBIITYIOTHCS.



Ormip IpOCyBaHHIO PO3YMHY B PO3YHHOIPOBO/II MPH O/1a41 OAHOIIOPIITHEBUM HACOCOM OAHOOIYHOT 1Iii, IK TTOKa3aHo B poOoTax, B 1,5 pasy BULIUH, HIX NpH
PIBHOMIpHOMY HOT0 pyci, 1110 HETaTUBHO MMO3HAYAETHCS HA EHEProCHOKUBAaHHI Hacoca.

B ocranHiI poku 3pocTae MOBEPXOBICTH CIIOPYIKYBaHUX OyIiBenb, TOMy OymiBENTbHI PO3YMHHU IMOJAIOTHCA 1O TPyOONpoBOmax 3 piBHS 3eMJi Ha BUCOTY
no 50 1 Oimpie MeTpiB. BpaxoByrouw, 1m0 Majopyxomi PO3YMHHU MPU Pycl Mo TpyOOmpoBOAaX UYMHATH 3HAYHHMM OIMip, JUIsl Tojadi iX Ha TaKy BUCOTY 0Oe€3
IPOMIDKHOTO TepeKayyBaHHS PO3UYMHOHACOC MOBHMHEH PO3BUBATH TUCK, IO focsrae 4...6 MIla. Takuii Tuck 3a0e3neuyyroTh TUIBKH HAcOCH 00 €MHOI aii —
MOPILHEBI i MITYHXEpHI.

BaxxnnBoro 0coONMBICTIO PO3YMHOHACOCA, 3pYYHOTO Ul MEXaHi3allll MTyKaTypHUX POOIT, € MOKJIMBICTh ONEPAaTUBHOI 3MIHM HOT0 MPOAYKTUBHOCTI 3a
CUTHaAJIOM HITyKaTypa. OcoOInBO JOLIIbHA HAsBHICTb [UIABHOTO PETYIIOBAHHS 0/1a4l, TOMY 1110 HE MOXHA BECTH OOLITYKAaTypIOBaHHS 3 OHAKOBOIO IIBUKICTIO
SK Ha BIAKPUTHX MOBEPXHSX, TaK 1 B CTUCHEHUX YMOBaX, a TaKOX MpH pi3Hil kBamidikamii coruryBaipHuKa. HasgBHICTE y Hacoca IPUCTPOIO IS MJIaBHOT 3MIHU
MPOIYKTUBHOCTI TaKOXK JIO3BOJISIE 3MEHIIUTH MOTYXHICTh KOTO MPHBOAY, TOMY IIO NPU TPAHCIIOPTYBaHHI HAWOULIBII TYCTUX PO3YMHIB a0 MpH mojadi ix Ha
3HAYHY BUCOTY, KOJIM MOTPIOHO 3a0€3MeYnTH 0COOIMBO BUCOKHI THCK, MOKHAa BUKOPHUCTOBYBAaTH MEHIITY MPOyKTUBHICTh HAcOCa.

OnHOM0 3 BAXKJIMBUX BUMOT JI0 PO3YMHOHACOCA TAKOXK € HOro BUCOKA HAalIHHICTh y poOOTi, 0COOIMBO MPU MEXaHI30BAHOMY CIIOCO01 BEACHHS IITYKATYPHUX
poOit. beszaBapiiiHicTh po0OOTH Hacoca 3a0e3nedyeTbcss 3HOCOCTIHKICTIO IMIIHAPO-TMOPIIHEBUX Map, CHPSIMOBYIOUE-YIIUIBHIOBAIBHUX BY3IIB, KIIAllaHIB,
KOpPO31MHOIO CTIMKICTIO KOHTAKTYIOUMX 3 PO3YMHOM BY3JIB 1 Je€Tajei, MILHICTIO KOHCTPYKIii, HaJA1MHICTIO MPUBOJY, BIICYTHICTIO YMOB JJI PO3IIApOBYBaHHS
PO3UYMHIB 3 YTBOPEHHSAM MILIAHUX MPOOOK y KIAMaHHUX By3JaxX 1 MOPOKHUHAX PO3UYMHOHACOCA, HASBHICTIO 3aXMCHUX HPUCTPOIB B NepeBaHTaXKeHb. (s
rapaHTii 3aXMCTy TaKuX MPUCTPOIB MOXke OyTH AEKIIbKa Ha OHOMY HAacoCl.

He ocranHIO ponb cepell BUMOT BiJirpae 3pydHICTh i Oe3neka OOCIyroByBaHHS PO3YMHOHACOCA Ta MOTO peMOHTONpUAATHICTh. CIONM BiTHOCSTHCS
MPOCTOTA MIJATOTOBKM HAacoca JI0 MOoJadi T'yCTHUX PO3YHHIB, 3pYYHICTh JAOCTYITYy JO KJAlaHiB, YIIIJIHIOBAIBHUX MPUCTPOIB 1 IHIIUX MICIb, [0 BUMAararoTh
NOCTIHHOTO JOINIAMY, 3MAllleHHs] ¥ CHOCTEPEXEHHs, HAasBHICTh €(EKTHUBHO JAII0YOr0 MEPENyCKHOr0 MPUCTPOIO JUISl 3JIMBY PO3YMHY 3 PO3UMHOIIPOBOLY MHpHU
TPHUBAJUX 3yMUHKaX Hacoca ab0 y BUIAAKY HOTO OmIsay, po30MpaHHs i MPOMHUBAHHS, HAasBHICTh 3aXMCHUX KOXKYXIB HA PYXOMHUX JAETaJsAX 1 By3Jax, MOMipHHMA
IIyM, CTBOPIOBaHUI Mpu poOoTi. 3a3BHUYail, pO3YMHOHACOCU BCTAHOBIIOIOTHCS B KaOiHAX IITYKAaTypHUX cTaHUid. [{uM noscHIo€Thcs BUMOTra iX KOMIIAKTHOCTI,
ocobnmuBo B twiaHi. Kpim Toro, Bonum moBuHHI Matu Bucokwii KKJI, mpocTy KOHCTpyKIi0, HE3HAYHY MaTepialoOMICTKICTh, HEBHCOKY BapTiCThb 1 OyTH
IPUCTOCOBAHUMH JI0 PEMOHTY B MEXaHIUHUX MaicTepHsX OyniBeIbHMX opranizamiil. [lyi1 3aBOqy-BUTOTOBIIOBAaYa PO3YMHOHACOCIB BAXKIJIMBI TaKi SKOCTI iX
KOHCTPYKIIii, SIK TEXHOJOTIYHICTb BUTOTOBJICHHS OKPEMHX JeTayieil 1 By3JiB, MiABHINEHI PiBHI CKIananbHOCTI, yHiikamii ¥ cTaHmapTusaiii, BiICYTHICTh
nedimuTHUX MaTepiaiB 1 KOMIUICKTYIOUHX.

B y3aranpHeHOMY BUIVISAI BUMOTH, 110 BUCYBA€ O PO3UMHOHACOCIB Cy4aCHUH piBeHb TE€XHOJIOTII OyAiBeIbHOIO BUPOOHULITBA, MIPEICTABIECH] HA PUCYHKY
2.

BucnoBku. Haiibinbn panioHaqbHUM MiAX1J 10 OLIHIOBaHHS KOHCTPYKIII pO3YMHOHACOCIB MOXKHA BUPOOUTH 3 YpaxXyBaHHSAM TIIbKU BCHOTO KOMILJIEKCY
BUKJIa/ICHUX BUILE IPOOJIEM, 1110 BUHUKAIOTh IIPU TPYOOIPOBIAHOMY TPaHCIIOPTYBAaHHI PO3YHHIB.
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Pucynok 2 — IIponnoHoBaHi 10 pO3YHHOHACOCIB BUMOTH
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