BuHaxig BigHOCUTbCA OO TexHiku BNimMBY Ha GionorivyHi o6'ektn (MoguHy, Xap4oBi MPOAyKTW, piguvHWM i T. i.)
no3uTMBHUM GiomnoriyHM nonem aepes. BiH Moxe 3HaWTK 3acToCyBaHHSA y MeAULMHI ANst KopeKuii didionoriyHoro ctaHy
nauieHTa, Xxap4oBii MPOMUCIIOBOCTI 4151 MOKPALLUEHHS Xap4YOBUX SIKOCTEN MPOAYKTIB i iHLWMX rany3sx, 06'ekT Skux matTb
GionoriyHy ocHoOBY.

HepeBa € HakonmyyBavyamn no3utveHoi eHeprii 3emni, CoHus, KocMocy i, akymyrioioumn KpDOHOK KOCMIYHY eHeprito,
BOHW BNAMBalOTb Ha MOAMHY, TBApuWH, Ha Byab-aki 6ionorivHi 06'ekt, Ha Hoocdepy. XKutTs GionoridHnx 06'ekTiB, y TOMy
yuchi NIOANMHW, HEPO3PUBHO MOB'A3aHe 3 XXWUTTSAM AepeB, | He3HauHa abo noBHa X BiACYTHICTb NMopsig 3 NMOAMHO 3HaYHO
3HWKYE HaCWYeHICTb opraHiamMy GiONoriYHOK €eHEeprield POCIIMHHOMO MOXOMXKEHHS. TOMy OOUifbHO CTBOPHOBATU Taki
YMOBW, 3a SIKMX Ha MIOAUHY i Ti MPOAYKT Xap4yyBaHHSA nepioanMdHo Bnmearno 6 GionoriyHe none gepes abo po3nuniB ix
CKemneTHWX Finok (TpuBanui Yac 36epiraody 30aTHICTb BUMPOMIHIOBATU GiONOriYyHY eHeprito), NiIKUBIOYM OpraHiam
Llieto eHeprieto.

BigoMo npuvcTpin onst BNMMBY Ha MoguHy 6ionoriyHuM nonem AepeB-40HOPIB, WO MiCTUTb TpUMad BUNMPOMiHIOBaYa
GionoriYHOro norsi, 3akpinneHW Ha OCHOBI, i dikcaTop GionoriyHMx o6'ekTiB (AvB. JeknapauiiHuini nateHT YkpaiHu
Ne4 3644, kn. A61B5/04, 2001 p. MNpuiiHaTMI sk npoToTvn - ABTop 'paboson 1.1.)

Heponikom BigoMoro mpuctpor € Te, WO BMMMB OioNoriyHUM Moniem MpoBOASAT> OAHOYAaCHO TiNbKUM Ha OOHOro
naujieHTa KOHKpeTHUM OepeBOM-0OHOPOM, BiAMOBIAHO A0 Moro 3Haka 3ofiaky 3a ropockonom [pyigis. Ane B npupogi
6arato BMAiB AepeB (Hambinblu xapakTepHi 22 BuaM yBiMLWINM A0 ropockony [pyigdiB sk gepeBa-O0HOPY Nogen, Lo
Hapoaunucs nig BiANOBiAHMM 3HakoM 3ofiaky) KOMMNMEKCHO OrarofifHo BMNMBaKTh Ha MoAMHY i GionorivHi 06'ekTu.
HepeBa pa3om 3 3emrieto NPoxoasiTb MPOTAroM Aobu Becb 3odiak, BUNMPOMIHIOWYM rapMOHIYHUIA KOMMeKe BiornoriyHol
eHeprii.

TexHi4yHOW 3agadvelo BMHAxody € CTBOPEHHS MPUCTPOlo, sikui 3abesneumB Oy KOMMMEKCHe nepedaHHs eHeprii
GionoriyHoro mons AepeB-4OHOPIB Mo ropockony [pyigie Ha rpyny nogen abo GionoridyHux 00'eKTiB, HE3aNEXHO Bif,
HasiBHOCTi B LibOMY MiCLli 3a3Ha4eHux gepes, a Takox 3abesneunno 6u Garatopas3oBe MPOXOMHKEHHS BUMPOMIHIOBAYiB
GionoriyHoro nons BiAHOCHO LMx 06'ekTiB Mo BCboMy 304iaky Ha NpoTaA3i [obu.

TexHiYHMM pe3yrnbTaToM BUHAXOAy € NiABULLEHHS e(PEeKTMBHOCTI BMNMBY KOMMIEKCHUM BiofioriyHuM nonem Aepes
Ha GionoriyHi 06'ekT, y TOMY YMCni Ha MOOMHY, 38 PaxyHOK MPUCKOPEHHS 4acToTW LpOro BNMBY Ha rpyny 06'ekTiB
KOXHVM BUMPOMIiHIOBaYeM.

MocTaBneHa TexHiyHa 3agadva i pesynbTaT JOCAralTbCA TUM, WO Y MNPUCTPOi And BnimBy Ha GionoriyHi 06'extn
GionoriyHUM nonem Aepes, WO MICTUTb 3aKpinneHi Ha OCHOBI TpMMad BUMPOMIiHIOBadiB GionoriyHoro nons i dikcarop
GionoriyHnx 06'ekTiB, HOBUM € Te, L0 TpMMad BUMPOMIHIOBaYiB GionoriyHOro nons siensie cobot OuCK, 3akpirneHnin Ha
NPVBOAHOMY Bany, Mo KOSy SIKOro PO3MiLLEHi Onopu 3ragaHnx BUMPOMIHIOBAYiB, BCTAHOBIIEHI HA KPMBOLUMMHUX Banax,
LM AKUX LUAPHIpPHO 3'edHaHi 3 0OOMMOI0 eKCLeHTPMKa, >XOPCTKO 3akpinieHoro Ha ocHoBi. dikcatop HionoridHux
00'eKTIB BUKOHAHWU Y BUTNSIAI 3MOHTOBaHMX Ha OCHOBI MO LWA0K, po3TalloBaHUX Mo obuasa 6oku ancka y Npoekuii Moro
JiameTpa.

MpYYNHHO-HacMIOKOBUIA 3B'A30K CYKYMHOCTI CYTTEBUX O3HAK i TEXHIYHOrO pesynbTaTy, Lo OOCAraeTLCH, norsarac B
TOMY, WO BWKOHaHHA TpMMadiB BWMPOMIHIOBaYiB OionoriyHoi eHeprii AepeB y BUrMsiA4i OUCKA, 3akpinneHoro Ha
NPUBOOHOMY Bary, MO KONy $IKOFO PO3MillleHi Ornopu BMNPOMiHIOBaYiB 6GiomorivHoro nonsi pisHWX BWAIB Aepes,
BUFOTOBIMEHWUX Y BUMMSAi PO3MUMIB CKENMETHUX TifokK, OO3BONSE NepeMillyBaTi BUMPOMIHIOBaYi BiHOCHO HEPYXOMMX
GionoriyHnx o6'ekTiB 3 3a3HayeHOl 4YacToTo ObepTaHHs i 3a paxyHOK LUbOro BnnuBatM Ha 6ionoridHi 06'ekTn
OionoriyHuM nonem [Oepes-O0HOpPIB, BIOMOBIAHO BCiM 3HakaMm 3ogiaky. BcTaHOBMEHHs onop BUMNPOMIHIOBaYiB
GionoriyHOro Mons Ha KPMBOLUMMHMX Barnax, TUMM SKMX LWapHipHO 3'edHaHi 3 00OMMOI0 EeKCLEHTPUKA, >KOPCTKO
3aKpinneHoro Ha ocHOBI, 403BONAE Mpy obepTaHHi AMcKa NepeMillyBaTy BUNPOMiHIOBadi HionoriyHoro nons napanensHo
diameTpanbHidi NAOLWWHI AMcKa Mpy BCiIX MOr0 KyTOBMX MONOXKEHHsIX, 30epiraloyum iX MOSIOXKEHHA 3 HanpsiMKOM
mapkipoBaHux niHis MNisHiv-TNiBgeHs (N-S), Wo 36epiraloTbCs 3 NOMOXEHHAM AepeB Y NiCi, 3 SKMX BOHU BUIOTOBIEHI. 3a
paxyHOK LbOro J4oCAracTbCsi piBHe BMMPOMIiHIOBaHHS BiofioriyHOro mons Big BMMPOMIHIOBAYiB Ha BCi 6ionoriyHi 06'ekTu.
BukoHaHHs dhikcaTopa bionoriyHmMx 06'ekTiB y BUrNAAi ABOX MMOLIAA0K, 3MOHTOBaHMX HA OCHOBI KOHLIEHTPUYHOTO Aucka
no o6masa 60kM B MpoeKLii Moro giameTpy, 403BONMNO 3abe3neynT ogHaKoBUA NoTik BionoriyHoi eHeprii Ha BCi 06'ekTn
y Hanpsimky 3 [MiBHo4i Ha lliBaeHb Mpu Oyab-skOMY KyTOBOMY MOJIOXKEHHI AMCKa. Y KOMMMEKCi Ui 03HaKu O03BONMNM
NiABULIMTY epeKTMBHICTE BNMBY GionoriyHMM nonem Ha 6ionorivnHi 06'ekTi, TOGTO 4OCArTM TEXHIYHOTO pe3yrbTaTy.

Ha dpir.1 nokasaHui npucTpiv A4nd BnnvBy Ha GionorivHi 06'ekTy GionoriyHuM nonem gepes, BUrMnsg 360Ky B po3pisi
no AiaMeTpuYHIA NIOoWwmHI; ir.2 - Te X came, BUrNAS 3BepXy; dir.3 - cxema B3aEMHOro MoJIOKEHHA BUMNPOMIiHIOBaYiB
6ionoriyHoro nons.

MpucTpin cknagaeTbca 3 OCHOBM 1 3 ONOPHOIO BTYIKOKO 2, HA AKIN BCTAHOBNEHNI NPUBIAHUIA Ban 3 3 3aKkpinneHuMmum
3BepXy ANCKOM 4, a 3HU3Y 3ipoYKoto 5, 3'€QHaHWIN NaHLIIroBMM KOHTYPOM 6 3 BeAly4oto 3ipoYdKkolo 7 enektpoasuryHa 8.
Mo kony amcka 4 Ha KpuBOWMNHUX Banax 9 3akpinneHi onopu 10 Ana BCTAHOBMEHHS Ha HUX BUMpPOMiHIOBa4iB 11
GionoriyHoro nons AepeB, BUKOHaHMX, HAMpUKNazd, y BUrnagi nonepeyHyx po3nunis (Lypok) CKeneTHUX rifok aepes (22
BMOM), O BXOAATb Ao ropockony Opyiais. Ockinbku koXeH 3Hak 304iaky Mae ABa nepioam 4ji, y BiAnoBiAHOCTI 3 AHAMM
COHSIYHOTO pPIBHOOEHHSA | MPOTUCTOSIHHS, TO W AepeBa, Y BiONOBIAHOCTI A0 3HakiB 30Aiaky (3a BUHATKOM [EpeB,
BiAMOBIgHMX 3Hakam 3ofiaky B OHi PIBHOAEHHSI i MPOTUCTOSIHHSA, O MakTb MO OAHOMY Nepioay Aii) po3MillyoTbCsa Ha
avcky 4 aBidi, T0610 y 40 Toukax ((22-4)x2+4=40). LUvunun 12 kpmBoMNHUX BaniB 9 wWapHipHO 3'eaHaHi 3 oborimoto 13,
OCHalLleHo BiroBoto Jopikkot 14, sikO BOHa BCTAHOBIEHA Ha porkax 15 ekcueHTpurka 16, )KOpCTKO 3aKpirrneHoro Ha
ocHoBi 1. 3 6okiB gucka 4 y npoekuii horo giameTpa Ha OCcHOBI 1 3akpinneHi dpikcatopum GionoriYHMx 06'eKTiB, BUKOHAHI Yy
BUrNSaAi nrowanok 17 ona po3milweHHs Ha HUX, Hanpuknag, nnsawok 18 3 BuHomatepianamn. Pagiyc R KpyBO LLMMAHMX
Banis 9 piBHU ekcueHTpucuTeTy B ekcueHTpuka 16.

[MpUCTPOEM KOPUCTYIOTLCS HAacTynHUM YuHoM. [Nepen poboTolo MOro OpieHTyTb Mnolwaakammn 17 3 TiBHOYI Ha
MiBoeHb i BcTaHoBMOWOTL Ha onopu 10 ancka 4 BunpomiHioBadvi 11 GionoridyHoro mons gepee (MpoMapkipoBaHi no
cTtopoHax CBIiTy Tak, Sk pociv AepeBa, 3 SIKUX BOHW BWIOTOBIIEHI), OpieHTOBaHi Takox 3 [liBHo4i Ha [iBaeHb, a Ha
nowaaui 17 BcTaHoBmnowTb GionoriyHi o6'ektn - nnawkn 18 3 BuHOMatepianamu. [licns UbOro BMKMKaOTb
€neKTpOoABUryH 8, SKMiA 3 LOMOMOTOK MPMBIOHOI 3iPOYKM 5, NaHLOroBOro KOHTYpY 6 i 3ipoykn 7 nepenae obepTaHHst Ha
Ban 3 3 guckom 4. MNpu obepTaHHi ancka 4 wmnu 12 kpuBoWMNHMX Banie 9 noBepTaloTb obormy 13, ska Birosoto



JopbKkKkoto 14 nepemillyeTbcs no pormkax 15 HepyxoMoro ekcueHTpuka 16 (ir.3) i Ha Takuin camuin KyT noBepTae ornopu
10. B pe3ynbTaTi Uboro 3akpinneHi Ha onopax 10 BunpomiHioBadi 11 36epiraloTb nonoxeHHs 3 lMiBHoyi Ha liBAeHs npu
OyOb-KOMy KyTOBOMY MOJIOXEHHi gucka 4, i GionoriyHe mnofe ycix BUMPOMIHIOBAYiB Mae 3arafibHe CrpsiMyBaHHs 3
MiBHoui Ha [MiBOeHb, Take came, sik BOHO BUMPOMIHIOBArocs AepeBoM, Lo poCTe.

3acTocyBaHHA MPUCTPOIO [[03BONSAE MABULMTY edEeKTUBHICTE BrrMBY OiOSOMYHOK eHeprielo AepeB Ha pisHi
GionoriyHi 06'ekTV: NOAUHY, TBApUWH, MiKapCbKi POCIMHW, KOPM, Xap4oBi MPOAyKTK i T. i. 3a oguH 06epT Ancka NPUCTPOIO
3abe3snevyeTbCs MigKMBreHHA GioeHeprieto GionoriyHMx 06'ekTiB B 06CA3i, piBHOMY ogepXXaHHIO i B MPUPOSHMX YMOBaX
Ha MpOT#A3i AOBroro yacy, i 3a paxyHok LibOro CyTTEBO aKTMBI3YOTbCS B HMX DidioforiyHi i GionorivHi mpouecy.
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