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SMEHIIEHHS IKIAJIABOIO OB’€EMY POBOYOI KAMEPU
PO3YNHOHACOCA HIVIAXOM MOJIEPHI3AIIII
BCMOKTYBAJIBHOI'O KJIAITAHHOI'O BY3JIA

Ha ocnosi ananizy ichyrouux po3uunHonacocie ma HeoomliKie, 3yMOBIEeHUX
ix KOHcmpyKyi€lo, 3anponoHosamne piuieHHs Oas NOJNINUEHH edeKmUSHOCHI
nepexkauy8anHs PO3YUHHUX CYMiulell PO3YUHOHACOCOM WIIAXOM MOOepHI3ayii
KOHCMPYKYII 6CMOKMYBAIbHO20 KIANAHHO20 8Y3]4.

Knrouosi cnoea: posuunonacoc, nepexauysanms, nyibcayis, KIanaHHUti
8Y3011.

Ha ocunosanuu  amanuza  cywecmeyiowux  pacmeopoHaAcoco8 U
HeO00CmamKo8, 00VCI08IeHHbIX UX KOHCMPYKYUel, NpeoniodceHo peuieHue OJisl
VAyuuieHus — 3pgexmusHocmu  nepekavueaHus — pacmeopHulx — cmeceli
PACmMBOpOHACOCOM — NYymeM MOOEePHU3AyUU KOHCMPYKYUU  BCACLIBAIOWE20
KAANaHHoz20 Y31d.

Knrwouesvle  cnosa: pacmeopomacoc, nepexkauusaumue,  nyibCcayus,
KIIanaxHulu y3ei.

On the basis of existing mortar-pump analysis and lacks, which are
caused by their construction, the decision for efficiency improvement of mortar
mixtures pumping by mortar-pump by means of modernization the suction-valve
unit's design is offered.

Key words: mortar-pump, pumping, pulsing, valve unit.

IlocranoBka mpoOJjemMu. VY CyyaCHUX YMOBaX pPO3YMHOHACOCHU
BUKOPUCTOBYIOTBCA ISl Tojayl  OyNIBENIbHUX PO3YMHHUX CyMIllleld TI0
TpyOOmnpoBOJax O MiCIlb BHUKOHAHHS O03J00JIOBAIILHUX pOOIT ILISIXOM
MEXaHI30BaHOTO HAHECEHHS iX Ha TMOBEpXHI OymiBENIbHUX KOHCTPYKIIIH
coco0oM OE3KOMITPECOPHOTO COILUTYBAaHHS 33 MIHIMAJIBbHY KUIBKICTh IPOXO/IIB,
BUKOHAHHS CTSDKOK HAJIMBHUX I[IEMEHTHO-TIIIAHUX ITJIOT, 3aMOHOJIYyBaHHS
CTHUKIB Mk TTAaHEJSIMHU, MEXaHI30BaHOTO O1JICHHS TOBEPXOHB BEITUKHUX OYMiBEIb i
T.aL [1, 2].

YMOBH ekcIuTyaTalli po3YuHOHACOCIB Ha OyAIBEbHUX MailaHuYUKax Ta
MOCTYMOBUM TEpeXiJi Ha MPOTPECUBHI KOMIUJIEKCHO-MEXaHI30BaHI TEXHOJOT1i
BUKOHAHHS 03100JIOBAIBHUX poOIT [8], MOB’S3aHUMX 13 3aCTOCYBAaHHSIM
OyIiBETbHUX PO3YMHIB, BUCYBA€ MEpe] PO3YMHOHACOCAMHU LTy HHU3KY BHUMOT,
K1 MOKHA PO3IOIIUTH Ha JBI TPYTIH.
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Jlo nepiioi rpynu BUMOT [9] HanexaTh BeJIMYMHA MOJa4l i MOKJIIUBICTB il
IUTAaBHOTO ab0 CTYNEHEBOT'O PETyIIOBAHHS B IpoLecl poOOTH pO3YMHOHACOCA,
JOIYyCTUMUN piBeHb THCKY mnopadi, o0’emHuil KKJ/[ po3zumHoHacoca, CTymiHb
nyJibcalii THUCKY 1, HapemiTi, CTaOUIBHICTh NpPH TepeKadyBaHHI PO3UUMHHHUX
cyMilien 3HUKEHOT PyXOMOCTI.

Hpyra rpyna Bumor [10] BkiIrOYae HaIIHHICTE POOOTH PO3UMHOHACOCA,
3pYYHICTh HOTO OOCITYTrOBYBaHHSI Ta PEMOHTY, HasiBHICTh 3aCO0IB KOHTPOJIO 3a
pIBHEM THUCKY 1 3amoO0DKHUX TMPHUCTPOIB BiJ MEPEBAHTAXKEHb, MPOCTOTA
KOHCTPYKIIii, TEXHOJIOTIYHICTh BHUTOTOBJICHHS, HEBHUCOKAa BapTICTh, HEBEIHUKI
rabapuTHI po3MIpH Ta Maca.

OcHoBHuMH BuMoramu nepmoi rpynu € Bucokuit KK/[ 1 3HmxkeHa
IyJIbCALlis Mo1ayl.

PiBenp 00’emuoro KKJI 3HagHOI0 MIpOI0 BITUBAE Ha OCHOBHI TEXHIKO-
€KOHOMIYHI TOKa3HUKH POOOTH pO3uMHOHAcoca. Big HbOro 3ajie’xkarh MUTOMI
BUTPATH €JIEKTPOCHEPrii MpHU MoJavi PO3UMHHHUX CyMIIIEH MO TpyOOIpoBoOJax,
CTYMiHb MyJbcallii MoJavi, 1HTEHCUBHICTb 3HOLIYBaHHS JETajedl MOPIIHEBOL
IpyIy, 10 TPYThCS, Ta IPUBOJIA MTOPIIHS.

AHaI3 OCTAHHIX AOC/IIKeHb | BHALICHHSI He PO3B’A3aHHUX paHilIe
YACTHH 3arajibHoOi mpooOJjeMu. 3HIDKEHA MyJibcallis Mojadyi € HeoOXiIHOI0
YMOBOIO BHKOPHCTaHHS PO3YMHOHACOCIB JUIsI MEXaHi3alii 03100I0BaATBHUX
poOIT 3a CydacHOK KOMIUIEKCHO-MEXaHi30BaHOW TexHouorieto. Ilymbcarris
3HAYHO IMiJIBUIIYE OMIp MEPEMIIICHHIO CyMIiIel Mo TpyOonpoBoax. 3a JTaHUMH
pobotu [5], omip mepeMilIeHHI0O PO3YMHHOI CyMIlli 3a HAsSBHOCTI MyJbcarlii
301IBIIY€EThCS TPpUOIKU3HO B 1,5 pasy. Tpeba BIAMITUTH, 110 BKa3aHUN MOKAa3HUK
NIJBULIEHHS ONOPY HETOYHMI, TOMY II0 HE BPAXOBY€ H1 BEJIMYMHM ITYJIbCAIlli,
HI YMOB Mojayl (TUO PO3YMHOIMPOBOJIB, iX JOBXKHUHY, PYXOMICTh PO3UMHHHUX
cymimed 1 T.aI.), y 3B’A3Ky 13 UMM Takhil T[OKAa3HUK HEMOXKIUBO
BUKOPHCTOBYBaTH B TOYHHX poO3paxyHKax. BiH nmine sKicHO mokasye, 1o 3
N1JBULIEHHSM ITyJIbcalli MoJavi 3pOCTa€e OMip NEePEMIIIEHHIO PO3YUHHOT CyMill
1o TpyOOnpoBOY.

binbm KOHKpeTH1 JaHi MO BKa3aHOMY BIUIMBY OTpUMaHi B mpaii [7], Ae
JOCIIIKYBaBCS BIUIMB ITyJIbCallli TUCKY MO/Iayul Ha TaKi MapaMeTpH, sIK BeTUUHHA
BIJICKOKIB Ta €HEPrOEMHICTh TIEPEKaYyBaHHS CyMIIIICH.

KpiM migBuilleHHS OMOpY MEPEeMINIEHHIO PO3YMHHOI CyMIII B3JI0BXK
TpyOONpOBOY, MyJibcallisd MojAaul AyXKe YCKIATHIOE, a MPU 3HAYHOMY ii pIBHI
pOOUTH MPAKTUYHO HEMOXJIMBHUM MEXaHI30BaHE HAHECEHHS IITYKaTypHHX
pO34YMHIB Ha OOpOOIIOBaHI TOBEPXHI OyAiBEIh METOAOM OE3KOMITPECOPHOTO
cornyBaHHs. [Ipyuomy 3a HasBHOCTI MOMITHOI MyJjbcalii TUCKY Ha BUXOAL 13
COTIIa 3HAYHO 3POCTAIOTh BTPATH PO3UYMHHOI CyMillll Ha BIJICKOKH BiJ] TOBEPXOHb
CTIH.

Yce 1me MmUpPOKO PO3MOBCIOMKEHI 3acTapiii 32  KOHCTPYKIIEIO
niaparMoBl pO3YMHOHACOCH OJMHAPHOIL Ail (PUCYHOK 1), TOJTOBHUM HEIOJIIKOM
SKUX € 3HA4YHa MyJibcallis THUCKY mojauyl. JIJis MexaHi30BaHOTO COIUTYBaHHS [3]
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BOHU Mail’ke HE 3aCTOCOBYIOTHCS, @ TPYJIOMICTKI POOOTH 3 OIUITYKATYPIOBAHHS
NOBEPXOHb MPU BUKOPUCTAHHI TaKMX HACOCIB BHUKOHYIOTHCS BPYUHY, 3 JIyXKe
HU3bKOIO MIPOJYKTUBHICTIO |3, 4].

Pucynok 1 — liapparmMoBHii po3uMHOHACOC OAMHAPHOT 1ii 3 TuIockoro Aiagparmoro CO-10:
1 — mmymxkep; 2 — miadparma; 3 — BCMOKTYBAJILHUH KITamaH; 4 — KJIamaHHa KOpooka;
5 — mepenycKHH KpaH; 6 — HarHITAIbHUN KJanaH; 7 — KOMIIEHCATOP; 8 — ITy1ep;
9 — 3anMBajibHa BOPOHKA

3aNeXKHICTh BIUIMBY PI3HUX MapaMeTpiB COIUTYBAaHHA Ha PIBEHb BTpaT
PO3YMHHOI CyMIIIl 3a PaxyHOK BIJICKOKIB €KCIIEPUMEHTAIBHO JOCIIKEHa B
po6orti [7]. TlokazaHo, 110 MiABUILEHHS MyJbcallli TUCKY Ha BUXOJI 13 coOIlIa
CIpHsi€ 3pDOCTAHHIO BKa3aHUX BTPAT.

IkiamIMBOIO BUSBISETHCS MyJbCallisi TUCKY TMOAadl ¥ At yMOB poOOTH
PO3YMHONPOBO/IB, OCOOIHMBO X TYMOTKAHWHHHUX IUISTHOK, SIK1 JTy»e BiOpYIOTb,
MOXXYTh 1HTEHCHBHO CTHUPATHCS Ta HaBITh PO3PHUBATUCSA. 3HAYHA ITyJIbCaIlis
YTPYAHIOE pOOOTY IITYKATypa, MIJBHUILYE HOr0 BTOMIIKOBAHICTh, 3HUXKYE SIKICTh
OLUTYKaTypOBaHHA 1 T.II.

ICHYIOTh HACTYIIHI CIIOCOOU 3HMKEHHS Mylbcallii TUCKY Hmofadi. [X MoskHa
posnoainutid Ha AB1 rpynu. llepmia rpyma cmoco0iB mnependayae 3MiHU
KOHCTPYKI[ii HACOCHOI YaCTUHU PO3YMHOHACOCIB. [0 ApYyroi rpynu HajaeXHThb
3aCTOCYBaHHS y CKJIaJl PO3YMHOHACOCIB KOMIIEHCATOPIB IyJbCallli THCKY 3
PI3HOMaHITHUMU TIpUHIUAIIaMU i1 [12, 14].

Jlo cmoco6iB mepiioi Tpynmd MOKHA BITHECTH BUKOPUCTAHHS 3aMiCTh
OJIHOTIOPIITHEBUX PO3YMHOHACOCIB OAMHAPHOI [ii JBOMNOPUIHEBUX MAIIUH
noABiHOI nii. OpHak Taki HAcocW IS Tojadl Mo TpyOax OyIaiBeIbHUX
PO3YMHHUX CyMIIIel He 3HAWIUIM 3aCTOCYBaHHS, TOMY IO YE€pe3 BEIMUKUUN
00’eM yCMOKTYBaJIbHOI po00YOi KaMepd BOHH TIOTAHO 3aCMOKTYIOTh
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MajopyXxoMmi cymiin # He 3a0e3nedyroTh cTadlIbHy poOOTy Ipu iX nmojaayi. Y
TOM >K€ Yac I1X KOHCTPYKIisi Habararo CKJIaaHila, HDK OJHOMOPIIHEBUX
PO3UYHMHOHACOCIB.

3HaYHO  BAAQTIIIMMH  BUSBWINHCS  JBOINOPIIHEBlI  JaudepeHIiaibHi
PO3YMHOHACOCH, SIKi, HAa BIIMIHY BiJl IEPIINX, MICTIATh HE YOTHPH, @ BCHOTO JIBa
KJIallaHW, TOMY MAarTh 3HAYHO MEHIIMM TaK 3BaHUN "MIKIIIUBHA" 00’eM
YCMOKTYBaJIbHOI p000Y01 KaMepH 1, SIK HACJ1JIOK, O1IbIII BUCOKY BCMOKTYBAJIbHY
3IaTHICTh Ta CTAOLIBHICTh MPHU MOAAYl PO3YUHHUX CYMIIIECH PI3HOI PyXOMOCTI.
KpiMm Toro, y po3unHOHAcOca TaHOTO TUITY OUTBIN MPOCTHH NUIAX PYXy CYMIIlli B
HOT0 BHYTPIIIHIX MOPOXKHUHAX, IO MOMITHO 3HUXKYE NMPOOKOYTBOPEHHS IPH
poOoTi.

®opmya0BaHHA HIedl cTaTTi. Y CTaTTI MPOMOHYETHCS KOHCTPYKIIS
pobouoi kamepu AuQEpPeHIIATBPHOTO PO3YMHOHACOCA, BITbHA BiJ HEIOMIKIB
KOHCTPYKIIli BHUILEONMUCAHUX PO3UYMHOHACOCIB, M0 JO3BOJSE TI1JBUIIUTH
BCMOKTYBajJibHy  3AaTHicTb, 00 emuuii  KKJ[; 3HM3UTH  WMOBIPHICTH
npoOKOYTBOPEHHS Ta "3aBUCaHHSA" KJIaMaHiB 1] 4ac MepeKadyyBaHHA PO3UYMHHUX
cyMilel 3HUKEHOT PyXOMOCTI.

Buknang ocHoBHoro marepiany. OgHUM 13 THUIIOBUX MPEACTaBHUKIB
KOHCTPYKI[i JBOMOPIIHEBUX PO3YMHOHACOCIB € po3zunHoHacoc PH3,6 3
KOMOIHOBAaHUM TPHUBOJIOM TMOPIIHIB (pUCYHOK 2), po3pobnenuit y [lontHTY. ¥V
HbOMY OCHOBHUW Ta KOMICHCAI[IMHUN TIOpPIIHI pPO3TalllOBaHI B OJHIM
BEPTUKAIBHINA TUIONINHI, IO CYTTEBO CKOPOTWIJIO NUISX MEPECyBaHHS CyMIII B
MOPOKHIUHAX PO3YMHOHACOCA.
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Pucynok 2 — Po3unnonacoc PH3,6 3 kom6inoBanumM npuBogom noputdis (ITontHTVY):

1 — OCHOBHMII TIOPIIIEHB; 2 — KOMITICHCAIITHUI TTOPIIIEHB;
3 — omopHuUit ponukK; 4 — KyJ1a4dok; 5 — npykuHa; 6 — 3y04acTi kojeca
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Henonikom  nBomopimiHeBUX IuU(epeHLIabHUX  PO3YMHOHACOCIB €
M1JBUINEHA CKJIAJIHICTh iX KOHCTPYKIIIi, OCKIJIbKM HEOOX1JHO MaTH MPUBOIU JJIs
nBOX MOpiiHIB [13]. 3Ha4HO MPOCTIMIMMH 32 KOHCTPYKIIE € audepeHIliaibHi
PO3YMHOHACOCHU 3 OJJHUM POOOYUM OPIaHOM, B SKOCT1 SIKOTO BUKOPUCTOBYETHCS
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nopmenb Ta Moro 1mrok [l11]. IlpuitHATo BBakaTH, 1O y BUIAIKY
CHIBBIAHOILIEHHS IUIOIIl MOPIIHSA 1 mepepidy Horo mrToka sk 2:1 mopuii
PO3YMHHOI CyMIllli, 0 MOJAETHCA B PO3YMHONPOBI y TaKTax HArHITaHHA M
YCMOKTYBaHHs, OynyTh onHakoBuMu [6]. IlpukiagoM Hacoca Takoro TUIy €
posunnoHacoc PH2:4, po3pobnennii HaykoBisiMu [TonTtHTY (pucynox 3).
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Pucynok 3 — Pozunnonacoc PH2:4 (ITontHTY):
1 — npoTOYHMIA OpIIEHB; 2 — BaXKUJIBHUI MEXaH13M; 3 — KpUBOILHUII

Ieit pozunHoHacoc Mae audepeHIianbHuil poOOUN OpraH MPOTOYHOTO
TUITy, MiHIMadbHUN "MKiAIUBHN" 00’€M YCMOKTYBajdbHOI poOOUYO0i Kamepw,
BUCOKY BCMOKTYB&JIbHY 3JaTHICTh, OOJIafHAHUN TPUCTPOEM ITUIABHOTO
PEryIIIOBaHHS T0adi B MeXkax 2—4 M/TO.

Jlo HenomikiB po3unHoHacoca PH2:4 HeoOXigHO BIAHECTH BUHHUKHEHHS
npy poOOTI BEIMKUX IMONEPEYHHUX 3YCHJIb HA JAETANSAX LITOKA, Kl TPYThCd, 1
HIBUAKE 3HOLIEHHS LMX JETaJeld, a TAaKOK HAJATO BEJIMKI HABAHTAKEHHS Ha
KPUBOUIMIIHO-IIATYHHUI MEXaHI3M Ta MPUCTPOI IUIABHOTO PEryJIOBaHHS HOro
eKCLEHTpUCUTETY. JlaHi HEAOIIKH YCYHYTI B pi3HOBUI po3unHoHacoca PH2:4A
(pucynok 4). Tyt HacocHa KOJIOHKa MpU pPOOOTI HE3HAYHO MOBEPTAETHCS
HABKOJIO OCl BCMOKTYBaJbHOIO MarpyOKa, HI0 TOMITHO 3HMXKYE pPIBEHb
MOMEePEeYHUX 3yCHJIb Ha JETaliX IITOKa, SAKI TPYThCA, a NPUCTPIA JUIs
pEryJloBaHHsS €KCIICHTPUCUTETY KPUBOLIUIIA BCTAHOBJICHUN HA BUX1JHOMY Bally
peayKTOpa, 10 CYTTEBO CHPOCTUIO MOTO KOHCTPYKIIO Ta MOJIMIIKIO YMOBHU
poboTH.

Heo0xigHo 3ayBakuTH, 10 CIIBBIAHOMICHHS 2:1, MpuHATE IS ILIOII
MOPITHS 1 TIepepi3y HOTo MmTOoKa B qudepeHIliaJIbHOMY PO3YHMHOHACOCI 3 OJTHUM
poOOYMM OpraHoM, HE€ € ONTUMAJIbHHUM, TOMY IO B LbOMY BHIIAQJKYy MOPLIi
PO3YMHHOI CyMilIl, SKI TMOJAIOThCS HACOCOM VY TaKTax HarHiTaHHA ¢
YCMOKTYBaHHS, HE OyIyTh OJHAKOBHMH, y 3B’S3KYy 13 YMM TOBHICTIO YHUKHYTH
IyJibcallli THCKY MOJja4l HE BJaBaJIOCH.
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Pucynok 4 — Pozunnonacoc PH2:4A 3 HacocHO0 K010HKOMO, 110 XUTaeThes (ITonTHTY):
1 — mpoTOYHMI MOpPIIEHB; 2 — HACOCHA KOJIOHKA, 1[0 XUTAETHCS;
3 — BaX1IbHUN MeXaHi13M; 4 — KPUBOIIIHIT

JIist mocsATHEHHST MOMIMNIIeHHsS e€(eKTUBHOCTI poOoTH audepeHIiaIbHu
PO3YMHOHACOC 00JIAIHYETHCS POOOUOI0 KaMEporo, BiCh POOOTH HArHITAJIIBHOTO
KyJIbKOBOTO KJIallaHa B SKiH MEPHEHAMKYJISIpPHA XOIy TOPIIHS, a BiCh poOOTH
BCMOKTYBAJILHOT'O KYJIBKOBOI'O KJamaHa po3mimieHa mijg kyroM 30° 10 oci xoay
NOPIIHS, caMl XK KJamaHu MIANPYXKUHEH1. 3aBISKM TaKOMY pO3TallyBaHHIO
BCMOKTYBAJILHUM KJIaMaH BIJKPUBAETHCS IIBUIIIE, BICYTHI T1paBIIidyHl OMOPH,
KOTpl OyJM BHUKIMKaHI pPI3KOK 3MIHOK HANPSAMKY IIOTOKY pPO3YMHY, Ta
MOJIMIIEHUHA JOCTyN JO BCMOKTYBaJbHOI po0O0YOi Kamepw 3a paxyHOK
po3MilieHHs1 (JIaHIEBOTO 3’ €HAHHS B 3pYYHOMY JJISi MOHTaXYy W JEMOHTaXY
micui. [lopmienp mMae KOHycOmomiOHHMII BUpPI3 HA TOPII Ui OOMEXYBaJIbHOI
cKOOM, 30pi€HTOBaHMN y OIK yCMOKTYBaJIbHOTO KiamaHa. Yepe3 1ie MOpUICHb
MaiKe BIOPUTYJT MIAXOAUTh JO KIAMMAHHOTO BY3Ja, BHACIIIOK YOTO
"mkigmmuBui" 00’eMm Maibke BiACyTHIM. KpiM 1poro, BiCh XOJIy MOPIIHS
30iraeTbcsi 13 LEHTPOM YCMOKTYBQJIBHOTO KJIalaHa, IO TaKOX 3HUXKYE
"mKiIMBUKA" 00’ €M pobO0OUO0i KaMepH Ta ii rabapuTHI pO3MIpH.

Ha pucyHok 5 mnopanuii cxemMaTH4HU mnepepi3 JudepeHuianbHOTro
pO3YMHOHAcCOCA.

HudepenmianbHuii  po3YMHOHACOC MICTHTh YCMOKTYBaJbHY 1 Ta
Har”iTajgpHy 2 po0OodYl KaMmMepu 31 BCMOKTYBAJIBHUM 3 1 HarHiTaJbHUM 4
KJanaHaMy, TpPYy>XUHAMU S5, YCMOKTYBaJIbHMM 6 Ta HarHiTaabHUM 7
natpyOkamu, nopuieHb 8, mtok 9 1 mpusia nopirHsa 10. [Topmiens 31 mTokoM
YTBOPIOE MITOKOBY MOPOKHUHY 11, KoTpa 3amoBHEHa poboUoro pianHO0 12 Ta
TIAPaBIivYHO MO€EAHAHA 3 POOOUOI0 KamMepor KommeHcatopa 13 IumHApUIHOL
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dopmu. VYcepenuHi 1i€i KaMepu TEePMETUYHO 3aKpiliieHa TpyOdacrta
rymMoTkaHuHHa pgiapparma 14. Ha BepxHiii yacTuHi poOO4YOi Kamepu
KOMIIEHCATOpa pO3TAlIOBaHWM OTBIp 15 nns 3amoBHEHHsS Kamepu poO0YOro
PIIMHOIO.
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Pucynok 5 — ludepenuianbHuil po34MHOHACOC 13 MOJIEPHI30BaHOIO POOOYOI0 KaMEPOIO

VY TakTi BCMOKTYBaHHS, KOJHM TMOPIIEHb 8 pyXa€Tbcs BIIBO, B poOOUii
Kamepi | CTBOPIOETHCS PO3PIIKEHHS, BHACTINIOK IILOTO aTMOC(EpHHUI THUCK
IITOBXAa€ KyJIbKY KiamaHa 3 BIIIBO, BIAKpUBAaIOuUW THI3M0 KianaHa. [Ipyxkuna 5,
CTUCKAIOYHCh, MEPETBOPIOE KIHETUYHY EHEPril0 KyJIbKH KilaraHa 3 Ha CBOIO
MOTEHITIAIbHY, SIKY BUBLILHUTH TiJ] Yac XOAy MOPIIHS & BIPaBO, MPUCKOPHUBIIH
3akputTTs KianaHa 3. lle mpuBene 10 3MEHIIEHHS 3BOPOTHUX BUTOKIB PO3YUHY
yepe3 YCMOKTYBAIBHUHM KIiamaH 3 1 J03BOJIUTH €(PEKTUBHIIIEC TEpEeKadyBaTH
OyIiBENIbHI PO3YMHU 3HUKEHOI pyXOMOCTI.

BucHoBku. 3ampomoHOBaHe pillleHHS Ja€ 3MOTY  CTBOPIOBATH
PO3YMHOHACOCH 3 TOPU30HTAJIBHUM PO3TAIllyBaHHSIM pOOOYOro OpraHa, HaJiiH1
B poOOTI ¥ mpocTi B OOCAYyroByBaHHI Ta PEMOHTI, OCKUIBKM BOHHM MalOTh
MIHIMaJIbHUN "1 IUBUi" 00’eM, MaJIUi yac CIIpaIlbOBYBaHHS
BCMOKTYBaJIbHOTO KJjlarlaHa Ha BIJKPUTTSA Ta 3aKPUTTS, a TAKOX CIPOUICHY
KOHCTPYKTHBHY CXEMY.
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