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XMeNbHUIBKHN HALIOHAIBHUH YHIBEPCUTET

BOJA HIJ B3AEMOAI€TIO PI3BHUX EHPTETUYHHUX ITOJIIB: BJACTUBOCTI,
EKCIHHEPUMEHTAJIBHI JOCJIIJKEHHS TA BIBPAINIMHE OBJIATHAHHSA

IIposedeHo ekcnepumenmavHi docaidxiceHHs eaacmusocmell 800u 3a i 0CHOBHUMU napamempamu nicas enausy
pi3HUX eHepzemuyHUX no.ie ma ix eé3aemodii. BukoHaHull aHani3 emepeemuyHoi cmpykmypu eodu nicas ii 06po6ku 3a
sudom ocady sucox.oi kpanai éodu. OmpumaHi xapakmepucmuku 3miHu esacmusocmetl 800U 3 YACOM nicAsl 8nauU8y Ha Hei
gibpayiiiHozo, kasimayiiiHozo [ MmazHimHo20 noaie. CmeopeHo HoO8I KOHCMpPYKyii eibpayiliHux mawuH 045 3MiHU
ssaacmusocmell piOouHHUX cepedosul, OMPUMHUX HA 0OCHO8I 800uU. BusHaveHo onmuMaabHi napamempu KOHCMpPYKMUBHUX
eseMeHmi8 3anponoHO8AH020 O00/AAOHAHHA. 3a YMO8U BUKOPUCMAHHA mMakoi eodu y cinbcbkomy eocnodapcmsi
3a6e3ne4yemuvcsi Ni08UUWEHHST CXO}HCOCMI Ci/lbCbKO20Ch00APCbKUX KY/Abmyp, d 84CUBAHHsI makoi 6odu i npoHUKHeHHs ii 8
KAIMUHHY cmpyKmypy /100CbK020 0p2aHi3My y 8u2a10i MOHOMOAEKYA NPO2HO308AHO MOJice npugecmu 00 3MEHWeEHHS 1020
eHepzosumpam.
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WATER UNDER THE INTERACTION OF DIFFERENT ENERGETYCZNYCH FIELDS:
PROPERTIES, EXPERIMENTAL STUDIES AND VIBRATORY EQUIPMENT

Abstract - Created design vibrating machines while the effect of cavitation, the magnetic field to change the properties of water
and its activation. Experimental studies to confirm operability of equipment. A comparative experimental study of changes of water
properties with the measurement of the main parameters of water after exposure to various energy fields and their simultaneous effects. The
analysis of the energy structure of water by type of sludge dried drops of water.Created new design vibrating machines to change the
properties of the liquid media is water based. The obtained characteristics of changes in properties of water with time after exposure to
vibratory cavitation and magnetic fields. The optimal dependence of the structural elements of the proposed equipment. The scientific
novelty of the proposed method and designs of vibrating machines to change the structure of water - splitting on nanomolecule with the
rupture of hydrogen bonds between molecules, reducing surface tension and activation of the water. The optimal modes of operation of the
vibration actuator. Studies have shown a decrease in the hardness of the water, raising the pH, the reduction of surface tension, which leads
to lower energy consumption of the human body when its penetration into the cell structure in the form of monomolecular, increasing the
germination of crops.
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IMocranoBka npodieMu. Boja € 0OCHOBOIO HAIIOTO KUTTS, a BOJOCHOXHUBAHHS B 1HIYCTpIaJIbHOMY CBITI
MOCTIMHO 3pocTae. Yike Ternep y MiBAESHHUX 1 CXIHUX perioHax YKpaiHU Biq4yBaeThCsi 3HAYHUU nediuuT npicHol
Bonu. ToMy Bce aKkTyasbHINIOW CTae mpobiieMa PO3yMHOTO BHKOPHCTAHHs MPICHOI BOAU 1, OCOOJIMBO, OYHUILCHHS
3pOCTalOYUX OOCATIB CTIYHMX BOJ, a TaKOX OpraHi3allis 3aMKHEHHX CHCTEM BOJIOCHOXXHMBAHHS B IPOMHCIOBOCTI,
CUIBCHKOMY 1 KOMyHAJILHOMY TrocroJapcti. B pesynbrari po0iT, 1o Oyiau BUKOHaHI y HalpsMKy panioHaJIbHOTO
BHUKOPHCTaHHS BOJH, OyaH po3poOiieHi KOHCTPYKIUIi criopya i oOsiafHaHHS IJIsl OYMIIEHHS CTIYHUX BOJ, OCBOEHI
HOBI BHCOKOeeKTHBHI TexHoJoriuui nponecu [1]. Ile mo3Bommio ckoporuTtu 3a0ip BOAM 3 NPUPOJHHUX BOJOIM,
3MEHIIUTH 00'€M CTIYHHUX BOJI, @ TAKOXK 3MEHIIUTH 3ryOHMI BIUIMB OCTaHHIX Ha HaBKOJIMIIHE cepenosuine. [Ipore,
OCTaTOYHO I IpobIeMa JajieKo He BHpIIIEHA.

Buniniennss HeBupimenoi mpoOiaemu. Bennke po3MaiTTsS KOHCTPYKIH 0OMamHAHHA [UIS OYWIICHHS
BiIIPAI[bOBAaHUX BOJ y MPOMHUCIIOBOCTI 1 KOMyHaJIbHOMY TOCIIOZAPCTBi, Ha MPEBEIUKUHN JKalb, OCBOIOIOTHCS IIyKe
MOBUJIbHO, 200 1 30BCIM HE OCBOIOIOTHCSA. Tomy po3poOka TexHOJOrid Ta oOnaaHaHHs Jyisi Oe3peareHTHOro
OYMIICHHS BOJIY, IO3UTHBHUX 3MiH 11 BIACTUBOCTEH Ta aKTUBALIIT € aKTyaJIbHOIO ITPOOIEMOIO.

AHaJi3 ocTaHHIiX Jd0c/diIKeHb. B po3poOKYy TEOPETHYHHX OCHOB 1 TEXHOJIOTiH BOJOMIATOTOBKH Ta
OUMINEHHS CTIYHUX BOJ y CBiif wac Baromuii BHecok BHecnu JI.LA. Kynbecekuii, B.M. T'oponoBchkuii, O.M.
Koranoscekuii, M.O. IlleBuenko, M.K. PormioTpoB i1 Gararo iHIIMX BiJOMHX BU€HHMX. 32 OCTaHHI POKH BIUIUB
edeKTiB riApoKaBiTalili Ha 3MiHy BJIAaCTUBOCTEH BojxHOro cepenosuma BuB4ainu 1.C. Adranasis, T.M. Birensko,
A.A. JIutBunenko, A.B. Heko3, I[1.M. Hemuposuy, JI.I. IlleBuyk Ta iHmii.

VY ckyaai MOJIEKy/IM BOJM i0H BOJHIO (IIPOTOH) HE MAa€ BHYTPILIHIX €JEKTPOHHMX IIapiB, 3aBISKH YOMY
HOro po3MipH Mali i BiH MOXX€ IPOHUKATH B €IEKTPOHHY OOOJIOHKY HETaTHBHO MOJSAPU30BAHOTO aTOMa KHUCHIO
CYCIITHBOI MOJIEKYJIH, YTBOPIOIOYH 3 HEIO BOJHEBHH 3B'A30K. 3 iHIIOTO OOKY MOJIEKYJa BOIU € aKTUBHUM JHIIOJNEM,
Jie HeraTUBHO 3aps[PKeHa CTOPOHA € KHCHEBA, a MO3WTHBHO 3apsDKEHa - BOAHEBA. [IPOTHIICKHI IOMIOCH PI3HUX
MOJIEKYJI BOAU HNPUTATYIOTHCS 1 YTBOPIOIOTH IOJISIPHI 3B'A3KH, PyHHYBaHHA SIKHX NMOTpeOye 3HAYHUX 3aTpaTr eHeprii
[2]. Aumoi Boy TaKOX € OCHOBHOIO NPUYUHOIO MIKPOKJIACTEPHOI CTPYKTYPH BO/IH.

Lro BnacTUBICTh BUsIBUIIA TPYIIa BYCHUX HA 4O i3 JOKTOpoM Oiosoriyanx Hayk C.B. 3eHiHuM: crniouaTtky
y BoAi Oynu 3adikcoBaHi BOAHEBI MICTKH-IOBIOXKUTENI, a 3r0JIOM SIK CTPYKTYpHI €JIeMEHTH BOJAM 1 TaK 3BaHi
cymepctabiibHI CKymueHHs, abo kimactepu. CkiagHa oprasizailis CTPYKTYpH BOJH, IO BKIOYae B cebe
CYNEpHaIMOJIEKYJISIPHI  KOMIUIEKCH, NPU3BOJUTH JIO TOTO, IO BJIACTHUBOCTI BOJHOI CHUCTEMH HE BH3HAUYAIOTHCS
MIPOCTOI0 CYMOIO BIJIACTUBOCTEH OKpEMHX ii CTPYKTYPHHX €JIEMEHTIB, a BHHHKAa€ HOBa SIKICTb - BJIACTHBICTh
KopropaTuBHOCTI [3].
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OmHAM 3 TIOTYXXHHX BIUIMBIB Ha BIIACTHBOCTI BOIM € KaBiTalis. HalOimpmmii TEXHOMOTIYHWE iHTEpec
MPUBEPTAIOTH TIIPOANHAMIYHI KaBITaIii{HI TPUCTPOT, Y SKUX B IIOTOL 00pOOIIIOBAHOT PIAMHK YTBOPIOETHCS MiCIIEBE
3HW)KEHHS THUCKY 1 32 paxyHOK pi3koi 3MiHM reoMeTpii Teuil piJMHU PO3BHBAETHCS TiJPOJMHAMIYHA KaBiTallis.
Eneprist [uiss BUHUKHEHHS KaBiTallil MiBOAUTHCS OE3M0CEPEAHBO TEXHOIOTIYHIM MOTOKOM PiMHU (T1IpoaAnHaMIvHI
MPUCTPOI CTATUYHOTO THIY), a00 00epTOBUMHM KaBiTaTopamu (TiApOJMHAMIYHI NPUCTPOI JTUHAMIYHOrO TUIy). B
pinuHi KaBiTalis BUHHMKAE SIK OJUHUYHHMNA 3apojok. [laimi MiKpomyXHpli po3BUBAIOTHCS Yy CTaOLIbHY 00JacTh, sKa
CKJIafaeThest i3 Oesnmiui KaBitaniiiHux OyinbOamok. Ilpu crneckyBaHHI KaBitariiiHa OynpOamika MoOXe BTpadaTH
CTIHKICTh 1 po3majgaTucsi Ha YacTMHM, a IIPU TOMY, LIO THUCK 1 TemIepaTypa B Ied MOMeHT B OynbOarmri
MaKCHMaJIbHi, TO TUCK 1 TeMIIepaTypa Mapora3oBoi cyMinn B "yJaMKax, 10 YTBOPHIIMCA" TeX MiaBuUIIeHi. Y ¢asi
PO3TATYBaHHS BOHH JIETKO PO3IIUPIOIOTHCS 1 CTAIOTh HOBHMH 3apOJKaMH KaBiTallii, Xxo4a i MEHII CTIHKUMU, HIX Ti,
0 TOCTiiHO HasBHI y piauHi. KaBiTamiiHi MOPOXXHWHH, SKi BUHUKIH Y IMX 3apOAKaX, MOPOIKYIOTh HOBI.
Bcepenuni kaBitamiitHo1 o0macTi e Oe3nepepBHAN MPoIeC pO3MHOKEHHS 1 KOAryJLii KaBiTalifHIX OyIp0aIiox,
NPUYOMY, KaBITAL[IHUI MOPIT IEII0 3MEHLIYEThCS, TaK SK B YCTAICHOMY PEXHMI POJIb KaBITAI[IMHUX 3apOJKiB
MOYMHAIOTh BUKOHYBATH OYJIbOAIIKY, sIKI YTBOPUIIUCH NPH CIUIECKYBaHHI, 00CAT 1 Fa30BMICT Y SIKUX OLIBLIMH, HIXK Y
3apokiB [2].

Bukopucranns BiOpaliiiHMX KOJMBaHb B TEXHOJOIIYHOMY OOJIaJHAHHI 3 AaKTUBHUM DPiIUHHUM
CepelloBUIIEM OOYMOBJIEHE IX BHCOKMMH SIKICHUMH XapaKTepPUCTHKaMH, a, B OKPEMHX BHIJKaxX, BiOpariiHi
KOJIMBAaHHS € €JMHOI0 MOMIIMBICTIO peasti3allii TEXHOJIOTIYHUX MPOLECIiB OYHIICHHS BOIM YU BOAOMIAr0TOBKH. Tomy
CTBOpPEHHSI e()eKTHBHHUX MAIIWH, SIKi O I03BOJISUIN NPUCKOPUTH MPOLIEC OTPUMAHHS aKTHBOBAHOI BOJIH, € BaXKJIMBUM
3apnaHHAM. Taki cripoOu 3arponoHOBaHI B IaHil cTaTTi Jalii.

Bospa € HajBaXIMBOIO CKJIaJOBOIO JKHTTEBOTO LMKIY. BoHa Bimirpae ponb He JumIe XiMi4HOTO
PO3UMHHHKA, aJIe € OXOPOHIIEM Ta HOcieM iH(opMariii, o Hece KO JKUTTEBUX MpotieciB. [1o Mipi po3BUTKY HayKu
BiJKPHBAIOTHCS HOBI ACHEKTH BIUIMBY SKOCTI BOIM HA JIFOMUHY 1 TEXHIKY: depe3 3acoOW BIUIMBY Ha BIACTHBOCTI
BOJIY, TOOTO, TAMYACOBOTO HAOYTTS BOJIOI0 HOBUX OCOOJIMBHX SIKOCTEH, SIKi MOXKYTb 30epiraTucs MpoTsIroM MeBHOTO
yacy, HOBI (pi3u4HI sIBUIIA i CIOCOOM aKTHBAI(Il BOJM Ta BOJAHUX CHCTEM Ha HAaHOPIBHI.

OpmHuM 13 cII0Cc00IB MOKPAIIEHHS SKOCTI BOAX € BIUIMB Ha HEl MOCTIHHMUM MarHiTHUM TOJeM. Y MPHPOII e
BiZI0YBa€THCS MPUPOJHUM HIISIXOM IIPH MPOXOJPKEHHI BOAM 4epe3 3eMHi nopoxau. B pobori [4] nokazaHo, mio mif
BIUIMBOM MAarHiTHOTO TOJIsi BifOyBaeThcsi ocialbieHHs abo pO3pHB BOJHEBUX 3B'SI3KIB MK MOJIEKYJAMH BOJH,
BHACJIIJIOK YOTO 3POCTAE IX PYXJHUBICTh. Y TOW ke 4yac 3MiHY (Di3MKO-XIMIYHHUX BJIIACTHBOCTCH BOIM IIiJ] BILIUBOM
MAarHITHOTO TIOJIS MTOB'SI3YIOTH 13 HAsIBHICTIO B Hil JOMIIIOK, OCOOIUBO, (hepOMAarHiTHUX [5].

JloBeneno, mo HaMarHiueHa BOJa Ma€ MiJBHUILEHY NPOHHUKIMBICTH Kpi3b KITHHHI MEMOpaHH, OUYMIIYE
CYZIMHH JIIOJICBKOTO OPraHi3My Bijl 4y>KOpiIHHX OLJIKIB, 3HW)KY€ PIBEHb XOJECTEPHHY B KPOBI 1 IeUiHIi, TOKpaIye
O0OMIH PEUOBHH, CIIPHUSAE M'IKOMY pPO3APOOJIEHHIO KaMEHIB y XOBYHOMY Mixypi Ta Hupkax. OKpiM TOro, BOHa
HOpMaJTi3y€e apTepiaJbHAN THCK, MiIBUIIYE TOHYC OPTaHI3MY, a TaK0X CTHMYIIIO€ IMYHITET 1 pereHepariro KIiTHH,
10 0COOJIMBO BAYKJIMBO 32 HASBHOCTI cl1a00 BHPaKEHNX 3alalIbHAUX MPOIECIB, paH, 0 He 3aTOI0I0THCH, 1 IEPEIOMIB.
[inromi BIACTUBOCTI HaMarHiueHHOi BOAM 30epirarThCs, 3a3BUYAil, MPOTATOM KOPOTKOTO MEpiofy, IO CIil
BpaxoBYBaTH IpH JiKyBaHHI Heto. KilacuyHe miaTBepkeHHs e()eKTUBHOCTI HAMArHiueHHOT BOJIU — 1€ PUCKOPEHHS
POCTY POCIHH.

BonomnpoBinHa Boja, sIKy MU BXXHBAEMO, iICTOTHO BiJIPi3HSETHCS Bij Ti€l, 0 OTOYYE TKAHWUHHU 1 KIITHHH
opraHizmy JroguHd. OCHOBHUM 13 BUBYEHUX XapaKTEPHCTHK BOJM PI3HOI SIKOCTI € BIIAMIHHICTH 1I OBEPXHEBOTO
HaTsry. [igpokaBiTailis Ta [t MATHITHOTO TOJIS 3aTHI 3HWKYBATH KOSQII[IEHT MOBEPXHEBOI0 HATATY PiguHu [2] 10
3Ha4YeHb, Maike piBHUX KOe(IiLliEHTy IMOBEPXHEBOTO HATATY JIOJCHKOI KpoBi. Lle mosermrye TpaHCTIOPT MOKUBHUX
pedoBHH Oe3nocepeHb0 B KIITHHM 1 CIIPUSiE BUBEAECHHIO 3 OpraHi3aMy TOKCHHIB. [Ipy BXXMBaHHI CTPYKTYpOBaHOi
BOJIY 301IBIITY€ETHCS EIEKTPUYHA IPOBIAHICTh OPTaHi3My, IO BEIE IO 3MCHIICHHS BUTPAT CHEPTii Ha MPOHUKHEHHS
MOJIEKYJI BOJIM Yepe3 MEeMOpaHH KIIITHH, a TAKOXK BiIOYBa€eThCs 30aradeHHs] OpraHi3My eNeKTPOHAMH, sIKi HEOOXiTH1
uis oOMiHYy iH(pOpMaIli€l0 Ha KIITHHHOMY piBHI. barato aBTOpiB Bif3HA4arOTh, IO BHACHIJOK aKTHBALii BOJHHUX
CHCTEM 3MIHIOETHCS 1X MOBEPXHEBHI HATAT, B'SI3KICTh Ta CJICKTPOIPOBIAHICT, a TAKOK PO3YMHHICTH B HHUX Ia3iB,
HIMPUHA JiHIi SAEPHOr0 Pe30HAHCY, MIBUIKICTI 1 XapakTep BHUIAIIHHS OCaly 3 PO3YHHIB OKPEMHX COJIEH, a TaKOXK
MI/IBUILY€ThCs O10JI0TTYHA aKTUBHICTh BOJAHUX PO3YHHIB [5].

Bupinennsi HeBupilIeHoi paHille YacTHHU 3arajbHoi npo6iaemu. CTBOpEHHS Kilacy MajorabapuTHHX
BiOpamiiHMX MallMH JUIs  IHOMBIAYaJbHOTO BHKOPUCTaHHS, Y SKHX JUIS 3MiHM BJAacTHBOCTEHl BOJAM
BUKOPHCTOBYETHCS TIAPOKABITALISl 3 OZTHOYACHUM BILIMBOM MarHiTHOTO II0JISl € aKTyaJIbHOO 331a4elo.

Bukiaax ocHoBHOro martepiajgy. ABTOpaMH HPOBEAEHO psill JOCHI/DKEHb BJIACTMBOCTEH BOAHM, SKa
mijyisaraga o0poOIli TiIPOKABITAIlIEI0 1 MAarHiTHUM IIOJIEM OJHOYACHO. 3arajbHHU BHIJISA] EKCICPUMEHTAIBHOT
YCTAHOBKHM HaBelleHO Ha pUcyHKy 1. KymaukoBuii BiOpompHBOX yCTaHOBKM OOpaHO i3 THX MIpKyBaHb, IO BiH Ja€
MOJKJIMBICTh TEPEHANIATODKCHHS aMIUTITYJH KOJHBAaHb, OKPIM TOTO, 3a0e3MeYyeThCSI CTAOUTBHICTD BEITHYUHH
aMILUTITYJM KOJIMBAHb IIPH 3MiHi iX 9acTOTH, IO y TMOPIBHAHHI 3 IHIIMMH KOHCTPYKIISMH BiOPOIIPHBONIPUBOIIB, €
TIepeBarolo Mpy MPOBEACHHI eKCIIEPUMEHTAIBHUX TOCIIIKEHb.

VYcraHOBKa CKIIQIAETBCS 3 KOprmycy 1, Ha SKOMY 3MOHTOBAHO KyJIQauKOBHH BiOpompuBox 2, wio
NPUBOJMUTBLCS B PYX BiJl JABUTYHA MOCTIHHOTrO cTpyMy 3. 3MiHa aMIUTITY/iM KOJHMBaHb BIOPONPHBOAY peai3yeThes
3aMIiHOIO KyJauKiB 3 ekcueHTpucuteroM Bif 0,5mMMm 1o 3mMm. Yacrora KOMMBaHb PEryNOEThCs B Mexkax Bix 0 1o 30
' 3MiHOIO Hampyry, Mo nogaeTbess Ha oOMoTku aBuryHa tuny I'TII-3 3a nonmomororo JIATP. [Ins koHTposto
4acTOTH OOepTaHHS pOTOpa JIBUTYHA BHUKOPUCTOBYEThCs Mimiammepmerp M903 1.0 ki, 'OCT 8711-80, mkana
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sIKOTO TporpamyiioBaHa B Im. BiOpompmBonm 2 3'eqHaHmii mrTokoM 3 MeMOpaHOo kKamepu 4 GopMyBaHHS
MyJbCYIOYOTO MOTOKY, Ha SKIifi BCTAHOBJIEHO MNWIIHAP-HACAAOK 3 TPO3OPUMH CTIHKAMU [UIS Bi3yaJIbHHX
croctepeskeb. CTIHKM HEMarHiTHOTO MMTIHAPA OXOIUTIOOTh TOCTIHI MarHiTH 5.

VYcraHOBKa MpaIioe HACTYIHUM YHHOM: TPH pyci MeMOpaHW BHU3 Yy Kamepi 4 BiIOyBaeThCs 3HMIKSHHS
TUCKY 1 pilUHA 3 NWITIHJAPUYIHOT EMHOCTI Uepe3 HAcallOK BTATYEThCS B Kamepy. [Ipu pyci MmeMOpaHH Bropy THCK y
Kamepi 4 3pocrae i piHa Yepe3 HacaJoK IOBEPTAEThCS Ha3aJ B LWIIHAPUYHY €MHicThb. [Ipu mporikaHHi piguHu
Yyepe3 HacaJo0K YTBOPIOEThCS KiJbLieBa KaBITALIiHA TTOPOXKHHHA, sIKa PYHHYETHCS TIPH TOCSTHEHHI MAKCUMAJIbHOTO
3HAUYeHHA TUCKY piIMHM B Kamepi mysbcanii. I'igpokaBiTamisi i MarHiTHE II0Ji€ €HEPreTHYHO BIUIMBAIOTH HA
CTPYKTYPY BOJH, 3MiHIOIOYH ii BIaCTUBOCTI.

Jocniny mpoBoauiIucs Ha eKCIiepUMeHTaNbHINA yctaHoBi ( puc. 1),
sgKa OCHAIlleHA TEH30METPHMYHUM JaTIYUKOM THCKy. [lpamioe ycraHOBKa
HACTYITHUM YHHOM: BOJa 3aJIMBAETHCS Y LIIIHIPHYHY MHICTb, MICIS YOTO
BOHA  3aKPUBAETHCSA KPHUINKOKW. BMukaerbcs BiOpormpuBox 2. 3aBasku
KOJIMBAaHHSIM TyMOBOI MeMOpaHu 13 JUCKaMH piiuHa 0aratoKpaTtHo
3BOPOTHO-TIOCTYTAILHO MEPEIMBAETCS 4epe3 OTBIp MK Kameporo 4 i
BaHHOO. [Ipy NPOXOKEHHI PITMHM Yepe3 OTBIp 3aBAAKM MifAiOpaHUMH 3a
YMOB BUHHKHEHHS PE30HAHCY CUCTEMH CITiBBITHOILEHHIO JiameTpa aucka D
i niamerpa d otBopy (D/d=12), a TakoX aMIUIITYAl 1 4acTOTi KOJMBaHb
BiOpOIIpHBOJa B OTBOPI MEPIOJMYHO YTBOPIOETHCS KaBiTalliiiHI IOPOKHUHH.
Brok MOCTIHHX MAarHiTiB 5 CTBOPIOE MAarHiTHUA HEOTHOPITHHNA IOTIK i3
3HAYHUM TPaiEHTOM HAIPYKEHHOCTI 3aB/SKU 3arOCTPEHHUM ILTACTHHAM, II0
BCTaHOBJICHI Yepe3 HEMarHiTHi mMpokiankd. [licins NeBHOTO TepMiHy
0araToKpaTHOTO MPOXOKCHHS KPi3b OTBIp BOJIA 3MUBAETHCS Yepe3 KpaH.

3HaueHHs MAaKCUMAQJBHOTO THUCKY IyJbCYIOHUOI'O  CTPYMEHS
¢bikcyBasiocs 3a IOMOMOrOI0 ociiorpada. YMOBU HPOBEACHHs JOCHI/IB!

Puc. 1. 3arannmmii m;m’m niameTp KamepH myibcaiii Dy = 120MMm, BifcTaHb Mix JEATIHKOM 1 3pizoM
eKCIepUMEHTATLHOT KaBiTaLiiiNo - Hacanka H = 20MMm, BUKOpHCTOBYBaJIach Bofa mpu Temmneparypi 20°C.

MArHiTHOI yCTAHOBKH 3 MeTOI0 onTUMi3alil pexxuMiB poOOTH npuBoxy OyB peanizoBaHuil
Oarato()akTOPHUI €KCHepHMEHT i3 3aCTOCYBaHHAM pPOTATa0eNBbHOTO IUIaHy APYroro nopsaky. Jis mpoBeneHHs
JocIiaiB Oyna ckiajieHa MaTpuIl iaHyBaHHs. [Ipy 1ibomMy Oyiu BpaxoBaHi HAaCTYITHI OCHOBHI YNWHHUKH ((aKTopn),
IO BIUIMBAIOTh Ha BEJIMYUHY TiIPOJAWHAMIYHOIO THUCKY CTPYMEHS ): X; — JiaMeTp Hacajka NpU IOCTiiHOMY
IiamMeTpi KaMepH IyJbCallii; X, — 9acToTa MyJbcalliii MPUBOY; X; — aMIDITyAa MyJbcaliil mpuBoxy. B pesynprati
00pOOKH pe3yNbTaTiB A0CHIHKEHb 0YJIO OTpUMaHe PIBHSIHHS perpecii HaCTYITHOTO BUIY

y=-1088+1,8054 +11,836f +1,6954+0,9375d - A— 0,336 +3,2334°. 1)

[lepeBipka amexBaTHOCTI OTpHMAaHOI MoJeNi TpoBoamiack 3a Kpurepiem @imepa. s oTpumaHHS
ONTUMANIFHUX 3HAYCHb BEJIMYMHU TiAPOTUHAMIYHOTO TUCKY BUKOHaHE MU(EpeHIIFOBaHHS piBHSHHS perpecii (1) 3a
3MIHHAMH TIapaMeTpaMy i OTpHMaHa CHCTeMa PiBHSAHB, KOPEHI SKOI B HATYypallbHOMY BHUIJIIII MAarOTh HACTYITHI
3HAYeHHs: Jiamerp Hacaaka d = 8wwm, 4acrora mnynbcauid f = 14y, ammiityna nynecauii 4 = 0,002m.
BcranoBneHo Takox, 110 piBHAHHs perpecii (1) mpu npoekTyBaHHI NPUBOAIB BiOpaliiHUX YCTaHOBOK JUIsl PI3HUX
YMOB poOOTH MOXKHa BUKOPHCTOBYBATH B HACTYITHHX MeXaxX 3MiHH (akTopiB: 8mMm < d < 12mm; 8['n < f'< 20T'w;
Imm <4 <3mm.

3aJeXHICTh MaKCUMaJbHOTO TiIPpOJIMHAMIYHOIO THCKY B HAacajKy BiJl YacTOTH KOJHMBaHb MalOTh
HEJHIHHUHA eKCTpeMalbHIH XapakTep, a X MakcuMallbHi 3HaUeHHS 10CATal0Thes NpH yacToTi /= 14 ' i amromityai
A = 2mMM, ToMy 0OpoOKy BOOM MPOBOIWIM CaMe NPH BKa3aHHX BHILE PEKHMaX. B Xoni ekcrepuMeHTalbHHX
BUNPOOYBaHb JIOCHI/DKyBajacs 3MiHA OCHOBHHX IapaMeTpiB BOJAHM, a caMe: 3aJIeXKHICTh BDK TPHBAIOCTI 00poOKH
KaBiTaIli€l0 Ta 3MiHA Yy Yaci micis o0poOKH BoAM MOKa3HHWKA pH, 3aJeXHICTh BiJ TPUBAJIOCTI 0OpPOOKH Ta 3MiHA Y
gaci micias oOpoOKH OKHCHOTO BiJHOBHOTO TOTEHIiay Boau (TmMOKazHUK ORP) 1 3aJeXHICTh Bi TPHUBAJIOCTI
00poOKH Ta 3MiHA y Yaci micist 00poOKH BOIM BMICTY 3aranbHoi MiHepaizamii (mokasHuk 7DS).

PesynbraTu gociijpkens npeacrasieHi Ha pucyHKy 2. [TokaszHuk 3aranbHoi MiHepamizauii 7DS 3a nepiof
KaBiTaniiHoro o0pooseHHs 20 XBUIMH 3pOCTaE, a HAaMl - 3HHKYEThCs. Lle TOBOPHUTH PO YTBOPEHHS HEPOZYMHHHUX
y Boai kapbOonatiB CaCOs;, MgCO; okcukapOonatiB Mg,(OH), CO; i rigpooxucis Fe (OH),, sixi 3 wacom
BUIIAJAI0OTh B 0CaJ 1 TOMY 3MEHLIYEThCSI 3arajbHa KOHLEHTpPALsl BMICTY PO3YMHEHHUX DPEYOBHH. 3POCTaHHS
nokaszHuka pH 3a nepioa 00OpoOeHHs CIPUYMHEHE PO3PHBAHHSIM BOAHEBUX 3B’SI3KIB Y MOJIEKYJIaxX, ajle 3 4acoM ILied
NOKa3HUK crabimizyerbcs Ha piBHI 8,2 pH. 3umwxeHHs nokasHuka ORP Bin 300 go 180 mMB roBoputh mpo
MiJBUIIECHHS OKUCITIOBAJFHOTO BiJHOBIIOBAJIBHOTO MOTEHINANY PIAWHH, SKHMA 3 YacoM 30utbmyeThes mo0 240MB
(puc. 2).

PesynbraTi eKCriepUMeHTaIbHUX JOCIIKEHb OJHOYACHOTO BIUIMBY KaBiTalii Ta MOCTIHHOIO MarHiTHOrO
monst Ha nokasHuku 7DS, pH tTa ORP BoaM 3 KpaHa MpeACTaBIeHI Ha PUCYHKY 3. 3aCTOCYBaHHS Ipu 0OpoOII BOIU
OTHOYACHOTO BIUIMBY KaBiTamii i Mar"iTHoro mois 30umbmye pH mo 9,0 ox., mo Oimbine HiK mpu mii Jwmmne
KaBitaniiHoro BmMBY. lLle roBoputh mnpo iHTEHCH(]IKALIIO TMPOLECYy PO3PHUBAHHS BOJHEBHX 3BSI3KIB MIX
Modsekynamu Boau. [lokasuuk ORP y nepios oOpoOKK 3HMKYETHCS, ajie MOTIM 3a MEepIly TOJUHY Micis 00poOKu
3pocTae, mpoTe, Hajaidl 3 yacoM BiH najgae. L[ moBeqiHKy MOXKHA MOSICHUTH BiJCYTHICTIO BIAJAJICHOTO BILTHBY
MarHiTHOT'O I10JISI MiCJIsl IPUITMHEHHsT 00pOoOKH.

78 Herald of Khmelnytskyi national university, Issue 5, 2015 (229)



TexHiuHI HayKu

ISSN 2307-5732

~ Boda 3 xpany } ) Boda 3 xpamy .
TS, mz/i’ ot Yo 8 TS, ma /i’ sy e
naparenpy Bidpayi A = 2 mi, f= 1 My
500 ! SO Tovarm
40‘0 = MMWTE_ —_"\..____ 400 Kafiroyine sdpaba + : —_w'\__
j 0 0 sfgafer EJ” j 0 g SZRITHE BEOE E T ———
0 i 200 i
a w 207x6 Teod 7 2 3 Tdma 4 0 207x8 teod 3 4 5 Taada
pH gt
T Kbimyiing aipoda + .
g [ [ L= <
ARp——— | A e e
7 / ij‘rmz sy 7:5 / :
0w 200x6 fzd 1 2 3 ldoo 0 10 207x6 teed 3 4 5 lduuw
ROME ORFmB
: 00 —
N AN
\_--‘ :Jﬂ.w rmary 200 ——— :
200 —— i ot |
: O 10 207x6 Tzo0 3 4 5 Tdodm
0 10 207x6 tzar 1 2 3 100k 46 120

Puc. 3 - 3mina nokasnukis Boau 3 kpana: TDS, pH, ORP 3
YacoM IIiJi BINIMBOM OJHOYACHOI Ail KaBiTauii Ta mocTiiiHOro
MAarHiTHOTO MOJIs

Puc. 2 - 3mina nokasuukis Boau 3 kpana: TDS, pH, ORP 3 yacom,
00podJieHoi KaBiTanico

ABTOpaMH TPOBE/ICHI EKCIEPUMEHTANIbHI ITOCII/DKEHHS 13 BH3HAYCHHsS TPUBAJIOCTI 30epexeHHs y daci
OCHOBHHX ITOKa3HHUKIB CTaHy BOAM Ticis 1 00poOmtoBaHHs. BHKOHYBaJOCh TaKOX OIL[HIOBAHHS CTPYKTYPHOTO
CTaHy pIAMHM METOJOM aHaji3y CTPYKTYpH KPHUCTAJIYHMX CTPYKTYp OCaay IpH BHUIIAPIOBaHHI Kparuli piIuHH.
BynoBa kpuCTaTiYHUX CTPYKTYp OCajy 3aJIeKUTh BiJl eHEPreTUUHMX YMOB Kpucrtamizauii. Bona i3 kpaHa, a Takox
BOJIa Micist OOpOOKH OJHOYACHO KaBiTalli€lo i MOCTIMHUM MarHiTHUM MOJIeM, HAHOCWIAcsd Yy BUIJISIL Kparelb Ha
CKJIO 1 BHCYHIyBajlach IpH KIMHATHIN TemrepaTypi. Dikcamist CTPYKTYpH iX XapaKT€pPHUX IUISTHOK IPOBOIHUIIOCS
¢ororpadysanHaM 3a goromororo Mikpockoniz MIM-10 i MBC-10.

Ha pucysnky 4 moka3aHui KpUCTaJIiYHMI ocaj Kpamli Boau 3 KpaHa HeoOpobOnenoi. ®opma kpucraiiB
ocaJy, 0OCOOIMBO B KpaioBiii 30Hi, TOBOPHUTH PO MEBHY BHOPSIIKOBAHICTh KIACTEPHOI CTPYKTYPH BOIH 31 3HAYHUM
MIOBEPXHEBUM HATSTOM.

CrpyKTypa KpHCTaJliB Ocaay Kpamii BoAWM 3 KpaHa, oOpoOsieHoi mpoTsroM 20 XBHIMH KaBiTalli€oo 3
OJTHOYACHOIO MI€I0 MarHiTHOTO TIOJIs, MPEJACTaBJIeHA Ha PHUCYHKY 5. SIK BWAHO, Ha pI3HMX MIULIHKAaX Ocaay
CIOCTEpIraeThCsi PIBHOMIPHME po3moxain 1 BpiBHOBaxeHa (opma kpucrtamiB. Lle MOSCHIOETBCS HHU3BKUM
MIOBEPXHEBUM HATATOM, PO3PHBOM BOJIHEBHX 3B'A3KIB Ta CTPYKTYPHU3ALIEI0 TAKOI BOIH.

Puc. 5. CTpykTypa KpHcTadiB ocaay Kpaili BOAH 3 KpaHa, 00po0JIeHoI0 KaBiTali€ero i3 0JHOYACHOIO 1i€10 MarHiTHOro noJisi: a —3a 250-
TH KPaTHOTO 30iJ1bIeHHs ; 6 — 32 660-TH KpaTHOrO 30iMbIIEHHS
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®DakT, 0 3MiHy BIACTHBOCTEH BOIH Ta {i CTPYKTYpH3AIlIO CIIPHYMHSIE caMe TiqpOKaBiTallis 3 OJHOTACHIM
BIUIMBOM MAarHiTHOTO IOJSA, HMiATBEPIXKYETbCA TAKOXK 1 pe3yibTaTaMH AOCITIPKEHb BIIACTHBOCTEH BOAM Ta Il
CTPYKTYPHOTO CTaHy KPHCTAJO-ONTHYHHM METOIOM. 3a pe3yJbTaTaMy IPOBEAEHHUX JOCHIiIKEHb BCTAHOBJIECHO, II0
CTaH akTHBalil Boau micis 1i oOpoOneHHs 30epiraeTbcss NO TPbOX 110, Micis 4oro BinOyBaeThes cralimizariis
nokasHukiB pH Ta ORP, ane Ha piBHI 3Ha4YHO CHpUSTIMBINIOMY, HDK BuximHud. [lokasnuk 7DS 3 uyacom
3MEHIIYEThCS 1 CTA0UTI3YEThCS Yepe3 BUIAAaHHs B 0CaJl COJIeH Ha PiBHI HH)KYE BUXIIHOTO.

Ha ocHOBI pe3yinpraTiB NPOBEAEHHX JOCIHIIKEHb 3allpoOlIOHOBAHO psAJ KOHCTPYKLIM BiOpamiiHUX
YCTaHOBOK, III0 BUKOPUCTOBYIOTh €()eKTH BIIMBY KaBITallifHOTO 1 MarHITHOTO IOJIiB. ABTOpaMH [6] 3aponoHOBaHO
KOHCTPYKIIFO TPHUCTPOIO JUIS KaBiTalliHHO-MarHiTHOI 00poOku Boau. KOHCTpyKIs KaBiTaliiHO-MarHiTHOTO
TIPECTPOIO 711 0OPOOKHM BOIM MTOKAa3aHa Ha PUCYHKY 6.

[pamtoe mpucTpiii HACTYITHUM YHHOM: Boja 12 3amuBaeThCS B
BaHHY 8 TCNs 4Oro BaHHA 8 3aKpUBAETHCS KPUIIKOK 13. BKItowaeThes
BiOporpuBo/ 2. 3aBIsIKM KOJMBAHHIM I'yMOBOI MeMOpaHu 5 3 quckamu 6
pimzuHa 12 oTpmmMye Oaratopa3oBHWil 3BOPOTHO-TIOCTYHAIBHHH PyX dYepe3
orip 9. Ilpy HPOXOMKEHHI PIAMHH Yepe3 OTBIp 9, 3aBISKH IEBHHM
CHIBBIJTHOIIEHHSIM Aiamerpa aucka D 1o miamerpa d otBopy (D/d = 12),
miZiOpaHMMU  BIJMOBIIHO 3 PE30HAHCOM CHCTEMH aMIUTITYAl 1 4acToTi
KOJIMBaHb BiOpoOIpHMBOga, B OTBOpPI 9 MEPIONUYHO  YTBOPIOETHCS
KaBiTalliiHi NOpoXHUHU. biok mocriiiHnx wmarhiTiB 11 cTBOpIOE
MarHiTHUH HEOJHOPIAHWI MOTIK i3 3HAYHUM T'PaZi€HTOM HAIPYKEHHOCTI
3aBISIKM 3aroCTpeHnM IutactuHaMm 10, siki BCTaHOBIJIGHI Yepe3 HeMarHiTHi
MpoKJIankd. ['igpokaBiTarlis i MarHiTHE IOJIe €HEPTeTUYHO BIUIMBAIOTH Ha
CTPYKTYpPY BOIH, 3MiHIOIOYHM ii BiacTuBOCTi. [licis MEBHOTO TepMiHy
Puc. 6. Cxema KaBiTamiiHO-MArHITHOLO 06araTopa3oBOro MPOXOHKEHHS KPi3b OTBIp 9‘ BOJIa 3ITMBAETHCS Uepe3 KpaH

NPHCTPOIO /1151 06POGKH BOTH 14. 3anpomoHoBaHO OONagHAHHA IS KaBiTamiHHO-MarHiTHOI OOpOOKH
BOOM 3 €JEeMEHTaMM, IO AaKTHUBYIOTH (pHC.7) 1 eNeKTpOMarHiTHHM

HPUBOIOM.

OO0saiHaHHS MPAIIOE HACTYITHUM YMHOM: BOJa 22 3aJIMBAETHCS
B BaHHy 0, y Hel BCTaHOBIIOEThCS CTakaH 11 3 ememeHTamu, w10
aKTHBYIOTb, 12 1 3aKpHBa€eThCS KpUIIKOIO 13. 3MIHHUH CTPYM IOJAa€ThCS
Ha KoTymku 21. Yepes mTok 15 KOMMBAaHHS Bifl €JIEKTPOMAarHiTHOTO
NIPUBOJY TEpenaloThecst MeMOpaHi 4 3 quckamu 5. 3aBASKH KOJMBAaHHIM
ryMoBOoi MeMmOpaHu 4 3 OWUCKaMH 5 pimuHa OaraTOKpaTHO 3BOPOTHO-
MOCTYTIAabHO TIepPEeNUBAETbCA depe3 oTBip 7. CTpyMmiHB piauHHU, [0
BUHUKA€E, CIPSIMOBAaHWA Ha AaKTWBHI eJleMeHTH 12 1 IHTEHCHBHO ix
omwuBae. Biiok MetaneBux Kiteip 8 3 moctiiiHuMu MardiTamu 10 cTBoproe
3 MarHiTHUI HEOJHOPIJHUI MOTIK 3 rpajxieHTOM HampykeHocti. LIi nBa
[KL— (akTopu BIUIMBAIOTh Ha CTPYKTYpPY BOAM EHEPreTHYHO, 3MIHIOIOYM 1l

ﬁJ‘ i 2 BJIACTHBOCTI 1 NPUBOJSYM B aKTUBHMU crad. [licns meBHOI TpuBanocTi

i ; E | 2 o6po6neH§ﬂBong 3JIMBAETHCA uepe3 kpau 24 [7]. . o

_$+ T b BiOpaniiinuii IpruBOJI MPAIFOE HACTYIMHUM YHHOM. JIBi CyMiXKHI

‘ it IUTHTH - IpoMixkHA 16 i peakTuBHA 19 - 3'eHAHI Yepe3 BiOPOi30IATOPH 3

i/ \—|—/ . HEpYXOMOIO OCHOBOIO 1, 1 pyxaroTecsi cuH(pazHO (K onxHe Iiine) 3

Ma];:ic{:(;i(;ggz%‘:';":o’;ﬁiﬂeﬁi};':s:;;’;ﬁ“o piBI-.II/IMI/I aMHJIiTyﬂaMI/I KOJIMBaHb 3aBISKH BHHUKHEHHIO MK HHUMH

AKTHBYIOTb, | IeKTPOMATHITHHM MEepiOANYHO  3MIHHOTO 3yCWmIsl 30y[KeHHS, IO PO3BUBAETHCS

HPHBOIOM eJICKTPOMArHiTHUMH BiOpariiiHnmu 30ynHukamu 21. AxtuBHa mmTa 17

30Y/DKY€EThCSl BiJi NPOMDKHOI IUITMTH 16 KiHEMaTHYHO 4epe3 MPYXKHY CHUCTEMY 1 pyxaeTbcs B HpOTH(]a3i 10 JBOX
CYMDXHHX TIJTHT.

YmoBa 3a0e3neuenHs: cMH(A3HUX KOJIMBaHb Nependavae HACTyHHe: nmpoMikHa 16 i peaktuBHa 19 macw,
nepeOyBalo4y B CHJIOBOMY 30ypeHHI BiJl €l1eKTpoMarHiTHoro BiOpo3OymHuka 21, OyayTh pyxaTHCs SK OJHE Iiijie
cuH(pa3Ho, TOO0TO, X KOJIMBaHHs OyIyTh OJAMHAKOBO 3CYHYTI BIIHOCHO 30Y/DKYOYOro 3ycriuls mo (asi i piBHI 3a
amrutitynoto. lle 3abe3nedye eKOHOMHE CIIOKMBAHHS ENIEKTPOEHEprii, Tak sSK MOBITPSIHUH 3a30p MDK SKOpeM i
ocepIsiM KOTYIIKH OyJe MiHIMAIBHUM 1 He OyJie 3ajexaTd BiJl BIIHOCHOT aMILIITYIX KOJIMBaHb MPOMDKHOI 16 Ta
peakTuBHOI 19 Mac, a, sIk HACJIIJIOK, 1 BiJl aMILTITYT! KOJIMBAaHb aKTHBHOI MacH [§].

JHocnian, mpoBeneHi Ha MOJIENSAX ONMMCaHUX BHUIIIE YCTAHOBOK, ITOKa3ajay 30UIbIIEHHS y BO/I OKa3HUKa pH
Bim 6,76 mo 8,12 ox. JlocmiIKeHHS CTPYKTYpPH KPUCTAJIYHHUX OCAliB BOAM IICIsI OOpOOKHM BHIIApPOBYBAaHHSM il
Kpamenp IOKa3ald, IO CTPYKTypa Ocagy ApiOHOKpHCTaNidHA i OUTBII CTPYKTYpOBaHA, CIOCTEPITAE€THCS TaKOK
IHTCHCHBHIIIIE PO3TIKaHHS KpaIrlli MO MOBEPXHi, IO CBiAYUTH MPO 3MEHIICHHS ITOBEPXHEBOTO HATATY BOAW ITiCIIA
00po0KH, 3MiHY 11 BJIaCTHBOCTEH Ta aKTHUBALIIIO.

BucHOBKHM i mepcneKTHMBH PO3BMTKY HampsIMKy. 3a pe3yJbTaTaMH psAy AOCHIIKEeHb BIUIMBY Ha
BJIACTHBOCTI BOMM Ta i CTPYKTYPHHH CTaH pI3HMX METOMIB aKTHBAllil BCTAHOBJIEHO, IO TiJpOKaBiTaIlis 3
OJTHOYACHUM BIIMBOM MAarHiTHOTO MOJIS OJHO3HAYHO NPH3BOAMTH JIO 3MiHHM BJIAaCTHBOCTEH BOJAM Ta ii CTPYKTYpH.
BcraHoBieHO TakoX, 110 OTPUMAaHHUK CTaH aKTHBOBAHOI BOAM 30€pIiraeThest 10 TphOX Ii0, Micist 4oro BifOyBaeThCs
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crabumizamis mokazHuKiB pH Ta ORP, ane Ha 3HAYHO BHIIOMY, HDX BUXIOHWUH, PiBHI g pH 1 HIDKIOMY, HIXK
BUXifHUH, 1051 ORP, NOKa3HUK 3araibHOi KOHIIGHTpAIll BMICTy PO3YMHEHUX COJIed Tex 3MeHuryetses Bif 400 mo
300 oxuHHIIB, IO CBIAYUTH PO MOIMIICHHS SKOCTI TUTHOT BOIH.

BpaxoByloun NepCleKTHUBHICTh 3aCTOCYBAHHS 3alpOIIOHOBAHMX aBTOpAaMU METOJIB OYHMINEHHS Ta
aKTHBaIil BOIM, BapiaHTH KOHCTPYKIIH YCTaHOBOK Ta Pe3yJbTaTH AOCIIKEHb 3 ONTUMI3alil X peKuMiB poOOTH
MOXYTb OyTH KOPUCHHMHU NP CTBOPEHHI MONIOHUX YCTaHOBOK 1 IPUCTPOIB iHAMBIAYaJIbHOTO KOPHCTYBAHHSI.
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