
P e p e m m
npofiiflHoro HayKOBoro cniBpoGiTHHKa Biaainy 3araabHoi' Ta MoaeKyaapHOi 

naTO(j)i3ioaorii’ iHCTHTyTy (fmioaoriT iMeHi 0 .0 .  BoroMOJibua HAH YKpaiHM, 
aoKTopa Gioaoriamix nayK CTpyraHCbKoro PycaaHa EopucoBnaa

n a  a iic e p T a iiiH H y  p o G o T y  

C jibM nioB a C cM eea  Iro p o B H a a  
« X a p a K T ep H C T H K a  M exaH on yT JiH B H X  io H H iix  K a H a a iB  b  r jia a e H b K O M 'm o B H X  

K jiiT H H ax a e x p y i o p a  c e a o B o r o  M ix y p a  m y p a » ,

npeacTaBaeHy Ha cneuiaai30BaHy saeHy paay ID 6322 iHCTHTyry (J)i3iojrorii 
iM. 0 .0 . EoroMOJibipi U A H  y Kpa'iH h aaa po3raaay Ta rrpoBeaeHHa pa30Boro aaxncTy 
aHcepTaniV na buoGvtth cTynena aoxropa (J)ijTOCO(j)ii y raay3i 3HaHb 09 «Eioaoria» sa

cn eu ia jib H icT K ) 091 «Bioaoria»

A K T y a jib H ic T b  Teivm  a iic e p T a u iH H O i poG oT H .

He3Ba>KaK)4H Ha b ch m k v K iabK icTb a o c a iu a c e H b  CHTHaabHiix m a a x iB  Ta 

p e r y a a r o p H H X  M ex a m B M is aKTHBHOCTi p e u e n T o p iB , Tx B 3 a eM o a ii b M exaH i3M ax  

p e r y a a u ii '  p o G o T ii c e a o B o r o  M ix y p a  (CM ) a o c i  3aaH iiia iO T b ca  H eaocT aT H b o  

aocaia>K eH H M H . P o G o T y  ceaoB oro  M ix y p a  p e r y a io iO T b  M e x a H o a y T a u B i pe(J)aeKCH 3 

3ajiyH eH H 3M  I1HC. 3 H a a u a  y e a r a  n p H a ia a e T b c a  aBTOHOMHifi M exaH oavT aiiB O C T i CM, 
aKHH M ae a s i  H ep B 0B 0-H e3aae)K H i p e a K u ii Ha M e x a m a m  n o u p a 3 H eH H a : p o 3 ca a G a eH H a  Ta 

C K opoaeH H a. C a e x ia b K a  ioHHHX K aH aaiB 3 a a y a e m ix  a o  p ery a B u ,i'i p o G o r a  CM, 
o c h o b h m m  3 b k h x  v  M exaH i3M ax po3TBTHeHHB B B aacaeT bca TREK-1, b k h m  M ex a m sM  

B ia n o B ia a e  3a M exaH ocT H M yabO B aH e C K opoaeH H a a e T p y 3 o p a  3a  B iacyT H ocT i 

H e iip o H H o ro  aG o v p o T e a ia a b e o r o  ciirH aaioB aH H Ji 3aaH m aeT bC B  He 30B ciM  BiiBaeH UM . 

IIo p y m eH H B  HopM aubHoY M e x a H o a y T a iiB o cT i n p n 3 B o a H T b  a o  awcc})yH K iiiJ CM. 
B uB aeH H B  M exaiu 3M iB  aBTOHOMHoi' M exaH oayTaH BO C Ti C M  i y a a c n  M eM GpatiHHx 

K aH aaiB y  p e r y u a u i i  p o G o ™  CM ao3B oaH T b  po3poG H TH  HOBi n ia x o u H  a o  a iK y B a im fl  

awccf)yHKuii CM.
O n e ,  BBaacaio, mo ancepTaumHa poGoTa Cabam oBa CeMeHa IropoBiiaa 

«XapaKTepHCTiiKa MexanoayTaiiBnx ioHHHX KaHaaiB b raaaeHbK0M'a30BMX Kairuiiax 
aeTpy3opa ceaoBoro Mixypa m ypa» 6e3nepeaHO e aKTyaabHoio.

H ayK OBa H G B ioiia OTpnM aHHx pe3yabT aT iB , T eo p ex iiH n e  x a  npaK T im H e

3H aaeH K sa a o c a ia jK e H H H ,

/H n cep T a u iiiH a  p o G o T a  CabamoBa C. I. G e 3 n e p e a H 0  M ae HayKOBy h o b i h h v .  B n e p m e  

aBTOpOM G y a o  noK a3aH O  icH y sa H H a  M exaH O CTH M yabO BaH ux C a 27 N a +-ca p y M iB  y  

ra a a eH b K 0 -M ’a 3 0 B u x  K a ir a H a x  (FMK) a e T p y 3 o p a  Ta icHyBaHHH 3-x OKpeMHX n o n y a a u m  

TMK a e ip y 3opa 3a tiih om  MexaHoayTaHBOCTi. H aB eaeH O  p a m m e  B ia c y r a i  aoK a3H



(jjyHKuioHajibHoi npK cyxH ocxi KaHany P iezo  1 y  T M K  A expy3opa, m o  npoaBnanHCb 
Y o d a l -iH/iyKOBaHMMH C a 2+ CHrHanaMH. KpiM Hboro, BincyxHicTfe Piezo 1 -iio/PShmx 

TpaHCMeM6paHHHX cxpyMiB b w  Y o d a l Moncyxb 6 y x n  flOKasoM cySK nixm m oi 

jioKajiiaaLu'f KaHany. B n e p n ie  6 y n o  noKa3aHO P iez o  1-onocepeAKOBaHe m riG yB am ia 

KajiieBHX cxpyMiB b T M K , m o  Moace 6 y x n  noB ’joaH e 3 HenpaMOio Aieio M o6ini30BaHoro 

C a2+Ha A TP-nyxjiH Bi KanieBi KaHajiH.
IIpaKTHMHe 3Ha*ieHHH AHcepxaiiiiiHoi poG oxn n o n a ra e  b HOBifi KopHCHiii 

m ijm pM am i Ana nocninHHKiB (JmpMaKonoriHHoro x a  M enHKO-SionorinHoro npo<})ina, 

ocxijibKH cxocyexbCH pcrynam T  p oS oxn  cexoB oro  M ixypa. BH3HaxeHHH npnpOAH 

Aenoji«pH3yK)Moro C a 2+ M exaHonyxjiHBoro KaHany b T M K  n ex p y 3 o p a  e noxeHipHHoio 

MimeHHK) Ann p e ry n a n ii  po S o x n  cenoB oro  M ixypa y  MexaHonyxjiHBHX po3JiaAax. Taxoxc 

AOcniAncyBajiH p o n b  T R P V 4  b p o 6 o x i m ’h30boi xxaHKHH, p o n b  P ie z o l ,  m o  m ri6yB aB  

A TP-nyxjiH Bi K aniesi KaHajiH. noAi^HOi peaK m ’i Ha aKXHBapiio C a  +-npoBiAH oro KaHany 

He AOMOHCxpyBanH paH im e Hi Ha T M K  nexpy30pa, Hi Ha m n m x  x n n a x  KnixHH, m o 

CBiAHHXb n p o  BiAKpnxxa noxeHiiiHHO HOBoro CHCxeMHoro p e ry n a x o p a  aKXHBHOCxi 

m ’830bhx  KnixHH nepe3  m riSyBaHHa ATP-nyxnHBHX KanieBHX KaHaniB. OxpHMaHi 

pe3ynbxaxH Moncyxb 6 y x n  ko phch hm h  n p n  po3po6u,i hobhx  niKapcbKHX 3aco6iB.

TeopeTH H H e 3HaneHHH AocninaceHHa n o n a ra e  y  BHKOpncxaHHi oxpHMaHHX niA 

nac  BHKOHaHHa A H cepxaiu im oi p o 6 o x n  pe3ynbxaxiB  Ana noAanbiUHX HayKOBHX 

AOcninaceHb x a  BBeACHHa HOBoro M axepiany y  cneiiK ypcn  Ana HaBHaHHa cxyneHxiB 

BiAnoBiAHoro npotjrim o.

CTyniHb o6rpyHTOBaHocTi Ta AOCTOBipHOCTi HayKOBHX nonoaceHb Ta
BHCHOBKiB AHCepTauiilHOT po6oTH.
flncepxaH xoM  6 y n o  onpaimoBaHO xa kphxhhho  opm eHO HaaBHi b HayKOBiir

n ix epaxyp i n a n i moAO xeMaxHKH AOcniAaceHHa. OxpHMaHi pe3ynbxaxn  x a  3po6nem

bhchobkh  pinKOM oS rpynxoB am , ocKinbKH 6 y n n  oxpHMaHi Ha nocxaxm H  KinbKocxi
eKcnepHM eHxanbHoro M axepiany i3 3acxocyBaHHaM cynacHHX xa aAOKBaxHHX MexoniB

AOcniAaceHHa. 3oKpeMa, CeMeH IropoBHH BHKopncxoByBaB xaKi cynacm mcxoah
• • • 2+

AocniAnceHHa aK p a tc h  c lam p  b KOHtJnrypam'i “ p in a  KnixHHa” , B i3yani3apia C a  - 

cnrH aniB  KanbpiiiHyxnHBHMH (JmyopecpeHXHHMH SapBHmcaMH, n on inaH ipo roB a peaK pia 
(IIJ IP ) 3i 3BopoxHOK) xpaHCKpHnpieio, renb-eneK xpo(|)ope3, pncxoM expia, 

xeH30MexpHHH i BHMipioBaHHa cK oponeH H a-po3cna6neH H a Ma30Bo‘i CMyacKH, 

iMyHopHxoxiMia, cjiepMeHxaTHBHe i3omoBaHHa KnixHH rnaA eH bKoro M’a3y  i acj)epeHXHHx 

HefipoHiB Aop3anbHHX KopmpeBHX raH rniiB , MexoA riApoAHHaMmHo’i cxHMynapii', 

MexaHinHa aKXHBapii CKnaHHM 30haom  xa  iHmi. IIpeACxaBneHi pe3ynbxaxH  KopeKXHO 

cxaxHCXHHHO o6po6neH i xa  H anam  b A H cepxapiim iH  p o 6 o x i 3 BHKopHCxamiaM 

x a h n m m o ro  x a  iniocxpaxH BH oro M axepiany. OxpHMaHi aBxopoM pe3ynbxaxn  n innaH i



cyaacHOMy CTaracTHaHOMy aHani3y, 30KpeMa, a n a  CTaTHCTHaHoro aHajii3y OTpHMaroix
a a H H X  B H K O pH C T O B yB aJIO C a H a C T y im e  n p o r p a M H e  3 a 6 e 3 n e q e H H a  A H 3 J ii3  T a  rp ac J iiH H e

npe/tcTaBJieHHa pe3yabT ariB  npoB oanaH  3a ao n o M o ro io  nporpaM H oro  3a6e3neaeH Ha 

C la m p e x  9 .0 , O rig in  8.5. EaexTpo<J)i3ioaoriaH i r p a ^ ix n  H aBoanaH a x  cepeaH e 3HaneHHa 

3a 5 cexyH a. B e a n  a n  h h  3a3HaaaaH a x  cepeaH e ±  cTaHaapTHa n o x n S x a  cepeaH boro  

(S E M ). ,ZJna excnepnM eHTiB 3 BH3HaaeHHaM xaabpieBHX cnrH aaiB  F /F o  paxyB ajin  ax 

cepeaH e n ixoB e 3HaaeHHa n ia  a a c  ripHxaaaaHHa a r e m y  nopiBHioBajm  3 nepeaytoaH M  

«Hya&OBHM» 3HaneHHaM a n a  x o x c h o i  a n a ix a a i i  oxpeMO. ^ iarpaM H  “ 6 o x c h ” , m o 

Bmo6paacajiH ycepeaH eH H a 3HaaeHb, p o 3 x n a  Ta x ia b x a  aoaaTXOBHX napaMeTpiB 
(M e^iaHy, B ia aan em  a  an ; -  « ay T aaep n » ) BH Boanan 3a ao n o M o ro io  ycepeaH eH H a 

H eo6po6aeH H x opH rm aabH H x aaHHx 3a neBH oro B iapi3xy a a c y  (25  m c ) n ic a a  a o ro  

BHBoanaH c e p e a n e  apn(f)MeTHaHe n o  rp y n i Ta p ax y B aan  CTaHaapTHy n o x n 6 x y  

cepeaH boro . IlopiBHaHHa rp y n  n p o B o an an  3a ao n o M o ro io  T-TecTy B e a b m a  y  B nnaaxy  

HeoaHaxoBoi' x iabxocT i aaHHx y  BnOipai. HopM aabHicTb b m>OMy BH naaxy p o 3 n o a in y  

He BH3HaaaaH, o cx iab x n  6 y a o  noxa3aHO, m o  a e ii TecT Moace BHXopHCTOByBaTHCb 6e3 

BTpaTH e(J)exTHBHOCTi a n a  HeHopMaabHHX B n6ipox, Tax caMO, a x  i a n a  HopMaabHHX 3a 

x iabxicT io  3HaaeHb. /Jn a  BM6ipox, b a x n x  T - t c c t  B e a b m a  He aaBaB oaixyBaHHX 

pe3yabTaTiB 3acTocoByBaaH napHHii T-TecT B iaxcoH a, m o  n ia x o a n T b  a n a  po6oTH 3 

BHOipxaMH, m o  MaioTb ayT aaepn . Xina oSpaxyH xiB BHXopncTOByBaaH MOBy 

nporpaM yBaHHa R  (B epcii'2 0 2 3 .0 3 ).

B  x o a i poSoTH ancepTaHTOM 6 y a o  npoaHaai30BaHO 199 a iT epaT ypm ix  a>xepea, 

nocTaBaeHi 3 a a a a i Ta B ianoBiaH a MeTa poSoTa. A b t o p  BHCBnaioe c b o i  pe3yabTaTH b 

aocTynH ift (J)opMi, n o c a ia o B H O  BH xnaaaioaH  oTpHMaHi pe3yabTaTH, nommaiOHH 3 

aeMOHCTpanii MexaHoayTnHBOCTi ceaoB oro  M ixypa, a a a i  -  aocnianceHHaM  e x c n p e c ii 

HaifOiabm HMOBipHHX M exaH openenTopiB, m o  MaioTb 6yTH npncyTHiMH b HbOMy opraH i 

Ta nocaiaoBHHM  i noBHHM (jjyHxpioHanbHHM aocaiaaceHH aM  u ,h x  xaHaaiB y  

raaaeH bX 0M ’a30BiH x a i r a m . B iaxpH Ta aBTOpOM H eoaH opianicT b aymHBOCTi 
i3oabOBaHHx ra a a e H b x n x  MiouHTiB a o  MexaHiaHo'i CTHMyaaniV Ta cneu;H(J)iaHa 

axTHBapia P iez o  1 aoB eaeH a CTaTHcTHaHo MeToaoM T-TecTy B e a b m a  Ta T-TecTy 

B iaxcoH a 3a aoM oro to  m o b h  nporpaM yBaHHa R.

3 b 'h30k po6oth 3 nepjxaBHHMH HayxoBHMH nporpaiviaiviH, TeiviaMH, naanaiviH.
^HcepTatUHHa po6oT a n p o B o aaa acb  Ha 6a3i B iaa in y  HepB0B0-M ’a30B0'i 

4>i3ioaori'i iM. O.O. EoroMoabna H AH  YxpaiHH. A btop  p o 6 o ™  npoBoaHB aocniaxceH H a 

y  paM xax B iaoM anx TeM H /JP  B iaa in y  HepB0B0-M ’a30B0'i cjn3ionorii 3a HacTynHHMH 

TeMaMH: “IoHHi xaH ann -  penenTopM  (jnmixo-xiM iaHHx BnaHBiB y  peryaau ,ii'

sO yaaceHH a-cxopoaeH H a BicpepanbHHX M'a3iB y  HopMi Ta naT oaori'i“ (HOMep peecT panii: 

^ P  N° 0 1 18 U 0 0 7 3 5 1 ), “IoHHi xaH aan  a x  MimeHi (jjapM axoaoriaH oro  BnaHBy“ (HOMep



peecTpapii: /JP N° 0124U001683), “Ponb TRPM8- i TRPV1- KaHaniB y
(J)yHKu,ioHyBaHHi rnapmix M’a3iB yporeHiTanbHoro TpaKTy caMiiiB mypifi” (HOMep 
peeCTpapii': /JP N° 0116U004470), a TaKoac 6yB nacTHHOio rpaHTy “MioreHHi 
MexaHi3MH MexaHonyTJiHBOCTi cenoBoro Mixypa b HopMi i npn piaScTi 2-rfi TMTiy” 
(HOMep peecTpapi'i: flP JST« 0120U104960) 2020.02/0189 Bip HapioHajibHoro OoHpy 
pocnipaceHb YKpaiHH.

CTpyKTypa, o6car i noBHOTa BHKJiapemifl iviaTepiajiie pHcepTapii.
/],HcepTapiHHa po6oTa HanncaHa yKpaiHCbKoio moboio b aKapeMiHHOMy CTHjii, 

CTpyKTypa Ta 3MicT jikoT BipnoBipaioTb BHMoraM, 3aTBeppaceHHM HaKaaoM MOH 
YKpai'HH Bip 12 cinHa 2017 poKy N°40 «IIpo 3aTBeppaceHHa bhmot po o(J)opMJTeHHa 
AHcepTapi‘i». AHOTapia HanncaHa yKpaiHCbKoio Ta aHrnincbKoio MOBaMH 3 
noBHopiHHHM onHcoM cyTi AHcepTapifiHoi' poSoTH. Po6oTa BHKjiapeHa Ha 140 
CTopiHKax, i3 hhx ochobhoto TeKCTy -  106, Ta MicTHTb nocnnaHHa Ha 199 pacepen 
aKTyanbHo'i (jiaxoBoY niTepaTypn.

^HcepxapifiHa poSoTa CKJiapaeTbca i3 aHOTapii', BCTyny (mo BKmonae b ce6e 
xjmOokmm aHajii3 cynacHoro cTaHy npo6neMH Ha 18 cTopiHOK), oraapy JiiTepaxypH, 
MaTepianiB i MeTopiB pccnipaceHHH (aKi MicTaTb peTajibHe BHKJiapeHHa MeToponoriY 
poSoTH, Ta MaTepianiB BHKopHCTaHHx b xopi poSoTH Bmcnapem Ha 21 CTOpmpi), 
po3piny pe3ynbTaTiB Ta i'x oOroBopemni, mo mIcthtb 6 nippo3piniB (aKi BKmonaioTb b 
ce6e poKnapHe BHKJiapeHHa ycix OTpHMaHHx b xopi poSoTH pe3ynbTaTiB, BHKnapeHHx 
Ha 47 CTopimcax), BHCHOBKiB Ta cnncKy BHKopHCTaHoi niTepaTypn (BHicopHcxaHO 199 
niTepaTypHHX pacepena). BHKopncTaHa b pncepTapiH niTepaTypa e cynacHoio Ta 
noriHHO noB'a3aHHx 3 xeMoio poSoTH. /(ncepTapiHHa po6oTa po6pe iniocTpoBaHa i 
AOKyMeHTOBaHa, 39 opHrmanbHHx imocTpapiii Ta cxeM. MaTepiann pncepTapii 
BHKnapeHi Ha 140 CTopiHKax, i3 hhx ocHOBHoro TeKCTy -  106.

OnpapbOBaHicTb niTepaTypHHX pacepen.
CnbamoB C. I. rpyHTOBHo 03HanoMHBca 3 pocTaTHboio KinbKicTio cynacHHX 

niTepaTypHHX pacepen, axi nepeBaacno HaneacaTb po ocTamiix poxiB pocnipaceHb, npo 
mo CBipHHTb ornap niTepaTypn. Binbm paHHi po6oth HaneacaTb nmue po ochobhhx 
(JjyiipaMeHTanbHHx pocnipaceHb. Etip nac niproTOBKH Ta HanHcamia pHcepTapiHHoi' 
Po6oth onpapbOBaHo 199 HayKOBHX nyOniKapin.

BipnofiipHicTb BCiaHOBneHHM BHMoraM mopo ot|)opMJieHHH
I Ip e p c T a B n e H a  p H cep T a p iH H a  poSoT a e 3 a B e p m e H o io  H ayK O B oio n p a p e io ,  

H a n n ca H a  3 a  T papH piH H O io cxeM O io . P ,H cep T a n ia  H a n n c a H a  yK paiH C bK oio moboio H a 140 
C TopiH K ax, cxnapaeTbca 3 a H o r a p ii ,  3M icT y, c n n c K y  yMOBHHX C K oponeH b, B C T yny,



ora n a y  n r r e p a T y p n , MarepianiB i M eT oaiB  a o c jiia n c e H H a , p o 3 a in y  p e3yjib T aT iB  Ta i'x 

o6rOBOpeHHH, m o  MicTHTb 6  I lia p 0 3 a ij l iB , BHCHOBKiB, CHHCKy BHKOpHCTaHOl JliT epaT ypH .

B H K JiaaeH H H  M a i e p i a . i y  a H c e p T a a i i  b  H ayK O BH X n y S jiiK a ij iH X .

Pe3yjibTaTH aHcepTauiHHoro aocaia>KeHH9 ony6jlil(0Mlli y 40TIipL0X CTSTTSX 1 
(JjaxoBHX a c y p H a n a x  ( a s i  C T arri y  ® i3 io n o r in H O M y  a cy p H a n i (K h ib , y x p a 'm a ) , m o  

m a e x c y e T b c a  y  H ayK O M eT p m m m  6 a 3 i  S c o p u s ,  o a H a  -  y  (fm xoBO M y acy p H a n i Y x p a iH H , Ta 

u eT B ep T a -  y  iH03CM H 0M y c}}axoBOMy a c y p n a jii N e u r o u r o lo g y  a n d  u r o d y n a m ic s ) .  T a x o a c  

pe3ynbT aT H  p o d o r a  d y j in  n p e a c T a B jie H i Ha 6 - t h  cfiaxoB H x xoH cjiepeH L uax 3 n y d n ix a m e io  

T e3, a o n o B ia a M H  Ta nocT epH H M H  cec ia M H . 3 a r a jib H a  x in b x ic T b  n y d n ix a u m  3riaH O  3 

n paB H ji e  a o c T a T H b o io  a n a  3 a x n c T y  an cep T a p iH H o T  p o d o T H  H a 3 a o d y T T a  C T yneH a  

a o K T o p a  (J)ijioco(J)ii 3 d io j io r i i .

AKaaeMiMHa aodponecHicTb
P o d o T a  G jib a m o B a  C eM eH a IropO B H na n p o im in a  n e p e B ip x y  H a n a a r ia T , m o  

n ia T B e p a n y e  a o T p H M a n n a  aB T opoM  npH H H H niB a x a a eM iH H o i a o d p o n ecH O C T i.

3anHTaHHH ao ancepTaHTa.
1 . H o M y  b  TeH30M eTpHHHHx excH ep H M eH T ax Ha m ’h 3 0 b h x  C M yacxax a n a  3aaaH H a  

d a 3 a n b H o r o  p o d o n o r o  H anpyaceH H H  CMyacxH BHXopHCTOByBanH H aB aH iaaceH H a  

3 m H ?

2 . H o M y  3 a  p e 3ynbT aT M  IIJIP T a  iiviyHOHHTOxiM ii BKa3y iO T b H a  n p H c y r a i c T b  TRPV4 
y  a e T p y 3o p i ,  T o a i  a x  B n x o p n c T a H H a  c e n e K T H B H o ro  a x T H B a T o p a  TRPV4 - 

G S K 10 1 6 7 9 0 a  b  e x c n e p H M e H T a x  3 BH M ipioBaH H H M  T paH C M eM dpaH H H x cT pyM iB  

H e a a n o  acoaH H X  C H ra a n iB ?

3 . H o M y  a n a  BH3H a n e H H a  aocT O B ipH O C T i 3m 1h  m inbH O C T i x o H T p o n b H o r o  T a  

in a y K O B a n o r o  C T pyM y B H K opH C T O B yB ann p i 3Hi cTaTHCTHHHi M eT o aH , b  o aH O M y  

B H n a a x y  T -T e c T  B e n b m a  ( 3 0 x p e M a , p n c .  3 .5 ) , b  iH m o M y  B H n a a x y  T ecT  B ia x c o H a  

(p H c . 3 . 8 ).

4. H a  B a m y  a y M x y ,  h k h m  CHTHanbHHM  m n a x o M  a x T H B a a ia  P i e z o  1 M oace 

n p H 3 B oaH T H  a o  m rid y B a H H H  A T O -H y ra H B H X  x a n ie B H X  x a H a n iB , i  a x y  p o n b  b  

q b O M y  M e x a m 3Mi M oace B i a i r p a B a r a  P i e z o  1- iH a y x o B a H e  n iaB H m eH H H  

a H T o n n a 3 MaTHHHOi x o H a e H T p a im  C a 2+?

3 a y s a a c e H H H  a o  a H c e p T a ij i i .

1 . B  M e T o a a x  H e n o T p id H O  B xa3yB aT H , m o  TBapHHaM n p o B o a n n H  a e x a n iT a m K ), h h  

h k h m  h h h o m  i'x yM epT B nanH . noipidHo n p ocT O  Bxa3aTH , m o  TBapH H y BM Benn 3 

ex cn ep H M eH T y  H a T axoM y-T O  eT a n i.



Ilp O T e BHCJIOBJieHi 3ayBa>KeHHH He 3HH>KyK)Tb flKicTb p o 6 o T H , He MaiOTb 

iip M H u n n o B o r o  x a p a K T e p y , He c T o e y io T b o i  KOHiieim iY Ta BHCHOBKiB H H c ep T a u m H o ro  

ZiocjiizPKeHHJi i He B n JiH B ato ib  Ha 3 ara jib H y  no3HTHBHy o u iH K y  p o 6 o ™ .

3arajibHHH b h c h o b o k .

/ ^ H c e p T a u iH H a  p o 6 o T a  C j i b n u i o B a  C e M e H a  I r o p o B H H a  « X a p a K T e p n c T H K a  

M e x a H o n y T jiH B H x  io H H H x  x a H a j i iB  b  n iaz ieH b K O M 'sB O B H X  K J i r n m a x  z i e T p y 3 o p a  c e n o B o r o  

M i x y p a  m y p a » ,  a x a  n o z i a H a  H a  3z io6yT T 5 i C T y n e H a  ziO K T O pa <j)ijioco<j>iY, 3 a  a K T y a j ib i i i c T io ,  

H ayK O BO K ) HOBH3HOK) O T pH M ailH X  p e3 y Z Ib T aT iB , H ayK O B H M  T a  M eT O ^H H IIH M  p iB H e M , 

T eo p e T H H H H M  T a  n p aK T H H H H M  3 H an eH H H M , o6c5TTOM  BHKOHaHHX ZJOCJliZPKeHb, 3M iCTOM  T a  

o ( |)o p M n eH H 5 iM  n o B H ic T K ) B iz in o B iz ia e  BHMoraM « n o p 5 iz iK y  n p n c y z p K e H H J i c T y n e H #  

/lO K T O p a  (J)ijioco(})iV T a  C K a cy B a H H fl p iu ie H H *  pa30B0i cneuiajii30B aH 0i b h c h o Y  p az iH  

3 a K j i a ^ y  b h ll io Y  o c b I t h ,  n ay K O B O i ycT aH O B H  n p o  n p n cy z i> K eH H 5 i C T y n e H H  ziO K T O pa 

<j)iJioco<}>iT, 3 a T B e p ^ ) K e H o r o  n o cT aH O B O K ) K a G iH e T y  M i n i c T p i B  Y K p a iH H  b 'w  12 c I h h j i  

2022 p .  No 44, B H M o ra M  z io  o n y G jiiK y B a H H J i p e 3 y j ib T a T iB  z iH c e p T a ix in  H a  3 z i o 6 y r n i  

H ayK O B H X  C T v n e H iB  ziO K T O pa i K a H z in z ia T a  H a y x ,  3aT B epz i> K eH H x Haxa30M MiHicTepCTBa

o c b I th  i HayKM YKpaiHH .No 1220 Bizi 23 BepecHM 2019 p o x y , bhm otbm  mozio 

o(j3opMJieHH5i ziHcepTauii', 3aTBepzi^eHHMH Haxa30M M OH YKpaiHH N« 40 Bizi 

12.01.2017 p. Ta BizinoBiziae HanpHMy HayKOBHX ziocjiizi>KeHb 3a cneiiiajibH icTio 091 
«B io jio rm »  TpeT boro ocBiTHbo-HavKOBoro piBHJi bhlixoi o c b I th  IHCTHTyTy (J)i3iojioriY iM. 

O.O. BoroM OJibua HA H  YxpaYHH, a YY aBTop, C jibam oB CeMeH IropoBHH, 3acjiyroB ye Ha 

npHcyzi>KeHHM HayKOBoro CTyneH# zioKTopa 4)ijioco<J)iY y  rajiy3 i 3HaHb 09 « B io jio ria»  3a 

cneiiiajibH icTio 091 «Eiojiori5i».

PeueH3eHT

npO B iziH H H  HayKOBHH CIliBpoG iTH H K  Biziziijiy

3arajibHoY Ta MOJieKyjiapHoi naTO(J)i3iojToriY

IHCTHTyTy (J)i3iojioriY iMeHi O .O . EoroM OJibizn

HAH YKpaiHH,
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