
Bi4ryrc

o$iqifiHoro orroHeHra Ha Ar4cepraqifiHy po6ory ConAarrcinoi Ornru BacnniBHlr

<BnxoplrcraHHfl HaHo- ra nrirpopo:lripHl4x rraarepianie Arq pospo6xz

eneKTpoxivriqru4x ceHcopin 3 noKparrleHr4Mvr aHanrrI4rrHI4MI4 xapaKTepI4crr4naMur>>,

rpeAcraBneHy ua gAo6yrrfl HayKoBoro cryrreHf, KaHArIAara 6iorori.{Hl,Ix HayK 3a

cneqianrHicrro 03 .00.20 - 6iorexHorori.f,

Anryarssicrs. BnpoAoB)K ocraHHix poxin nig6yBaerbcfl iHreHcraBHe Br4BrreHHfl

asasituqHl4x MoxJll{nocrefi i npar<rr4rrHoro 3acrocyBaHH.rr ceHcopHnx npvna4in.

Biluoeilno Ao norpe6 vte4zuHoi 4iarHocrvrKk\ pisuux raryaefi 6iorexuonorii ra

npoMucronocri, a raKo)K eKononrrHr4x ;nyN6 Br4Hr4Kae ueo6xi4Hicm B pospo6qi

rlpocrl4x B 3acrocyBauui, HeAoporr,rx, Br,rcoKor{yrnr4Bzx i cneqz$i.rHrax npr4napJn 4nr

BI4.f,BJIeHHq rreBHI4x per{oBI4H B aHarisoBaHr4x 3pa3Kax. llpocrora Br4Kopr4 eraHHfl.,

BI4coKa cneqzQi.{Hicrr i nzsrxa napricm ceHcopHr4x npzna4in HaAarorb po3Br4rKy

uiei ranysi aHaJrLru.IHoi 6iorexuonorii Br4coKy cryniur upiopurery.

lIepcneKTI4BHI,IM Harp{MKoM y 6iocencopzqi e BrzKopr4craHHr uirpo- Ta

HaHor{acruHoK is 3araHnMkr BJlacrr4BocrflMl4, TaKI4Mr4 flK poair,rip KpI4craJIy, BeJrI4Ka

rII4roMa roBepxH.f,, nopzcricrr uarepiary, riapo$inrnicrr a6o riapo$o6uicm,

eneKrponponiAnicrr a6o iHeprHicrb, Moxrrrr4eicrr vlo4rasixaqii pi:Hzvrvr

SynrqioHarbHvrMvr rpynaMrr. IIi BJracrr4 eocri vrirpo- Ta HaHoMarepianin

Bl,IKopl4croByrorb Anfl noKparqeHHq artatirurrHr4x xapaKTepzcrr,rK 6iocescopin ra

xeMoceucopin, TaKI4x tK: rlyrnl4Bicm, ni4rnoprosaHicrb rrpzroryBaHHs,) onepaqifisa

cra6inluicm cI4rHaJIy, ceJleKTl,Inuicrr, rraifiruufi 4ianasoH po6orz, vriuivr arrbHa

rpaHr4us. Bkr3HarreHH.fl Ta qac auanisy, Torrlo.

IcHyrorr pisui napianru Br4Kopr4craHH.f, uixpo- Ta HaHoMarepianin npkr

pospo6ui ceHcopHI,IX npznagin 3 noKparqeHr4Mtr po6ouuvrv napaMerpaMr4.

Hanpux Ira,A, Aeqld HaHorIacrI4HKI,r BuKopr4croByrorbc,f, B qxocri ceJreKTr4BHoro

eJIeMeHTy xeMoceHcopie, e rofi qac flK inuri Mo)Kyrs 6yru xo-ivnao6inisoeani pa3oM 3

6ionorir{Horo KoMnoHeHToro, a6o )K - inrerposaHi 3 rroBepxHero [eperBoproBarra.

Taxi napiaurz KoHcrpyroBaHHfl sa6egueqyrorb ruuporufi crreKTp nilxolis Ao

BAocKoHa[eHHfl asaliruqHr4x xapaKTepr4crrrK ceHcopHr4x npzna4in. Orxe,



uiai6paBlrrl4 eiluoeirctuir rI,Ir HaHoMarepiany Mox{Ha KoHrponboBaHo gN,riurcsarz

neo6xilHy xapaKTepl4 crr,rKy ceHcopa B 3uurexuocri ni4 nocraBJreHoro 3aB AaHHfl,.

Carvre roMy, rl4cepraqifiHa po6ora CorAarninoi O.B., Meroro .flxoi 6yno

pospo6vrrvr Hoei niAxolI4 BLIKopI4craHH.s Naixpo- ra HaHoposvripnzx Marepianin ;^nfl

noKpalqeHH.fl aHanrrvqHl4x xapaKr epr4crkrK eneKrpoxivriuHr4x ceHcopin, e 6esyvoBHo

aKTya[bHoro.

3stqgorc po6oru 3 HayKoB krvrv rrporpaMaMlr, rrJraHaMu, TeMaMu.

[wceprauifina poSora ConAarrinoi O.B. BI{KoHyBanacb na xaQeApi MoneKyn.apuoi

6iorexsonorii ra 6ioin$opMarl4Kl4 Iucrzryry Br4 coKr4x rexHonorifi KraiecrKoro

naqionarbHoro yHinepcl4rery ivreni Tapaca [LlesqeHKa Ta B na6oparopii

6iovoneKyntpHoi elexrponiru I:ncruryry MoneKynxpuoi 6ionorii i reHerr4K4r HAH

Vxpairu'I B paMKax npoeKrin: HfP J\|l 168007-03 <<Konan'rorepne MoAeJrroBaHHfl, ra

eKclepzvteHralrui 4ocni4NeHH,f, 6ionorir{Hzx HaHoKoMrro3r4THZX KoMrrJrexcie)) Ta

yHTU Np6I77 <BzropvcraHHs, SyHxIIioHaJIbHZX HaHoMarepianin rnn cBopeHH.fl

6ioceucopHl4x KoHAyKroMerp krrrHr4x npzna4in 1rrfl Br43HarreHH.f, apriuiHy> (Per. 11i

01 16u007099).

CrpyrcTypa ra o6cqr Auceprarlii. lzcepraqifiua po6ora Con4arxinoi O.B.

no6y4oBaHa 3a KJIacI4rIHoro cxeMoro, BoHa cKnaAaerbc,f, 3 aHoraqii, ncryny, posginin

<Ornx4 lireparYPn>>, <Marep rarv Ta MeroAz Aocnip1eHb)), <Pesyr brarvr

AocniAxeHb ra ix o6ronopeHH,fl) , y3araJlbHroror{oro pos4iny, Br4cHonxin, nepenixy

BZKopI4craHI4x l)Kepen, xxuit, BKJIroqae 174 [ocl4naHHfl.) ra o6oe'q3KoBoro AoAarKa y
Bvtr:nflIJ cnzcrcy ony6niKoBaHl4x rrpaqb 3a reMoro Ar4cepraqifiHoi po6orz. po6ory

BI'IKnaAeHo Ha I77 cropiuxax MaIrII4HorII4cHoro reKcry, npoinrocrpoBaHo 5l
pr4cyHKonr i 13 ra6nLrrJflMkr.

Bcryu uicrum o6rpynryBaHHfl aKryaJmuocri po6orz, rrocraHoBKy Merkr ra
3aBAaHb' HaBeAeHo o6'ert ra npeAMer AocniAxeHHq, c$opnayJrboBaHo HayKoBy

HOBI43Hy ra npaKTI4r{He 3HarIeHHq OTpI4MaHr4X pe3ynbrarin, ui4r<pecJreHo oco6zc tuit
BHecoK :4o6yn aq.a.

Poslir <Our4 nireparypkl) uicrzrr asani: nirep arypHvrx A)KepeJr 3a reMoro

po6oru. OcHoBHa Lracrr4Ha III4roBaHI4x ny6nixauifi suirLlra 3 ApyKy npor.flroM

ocrausix xilrxox poxin. y AaHoMy po:4ini po3u,flHyro cyqacHi yxnneHHfl rrpo



vrir<po- Ta HaHorracrl{HKl4 pisuoro iloxoA)KeHHq ra 3 pisnunaz BrracrLrBocrtMr4,

orucaHo cyqacni ni xoAI4 ix gacrocyBaHHfl npLr pospo6qi pisHLrx rurrie ceHcopHr4x

upzra4in.

MeroAzqsi niAxoAI4 po3po6r<rz ceHcopHr,rx nplrcrpoie ra ix BnKoprzcraHHfl B

laniir po6ori AerzulbHo onucani y poa4ini <Marepiasm ra MeroAr4 AocniAxreHb)).

Pesynrrarr4 eKcrlepl4MeHr€ulrHoi po6orv Br4KnaAeHo y rperboMy, rrerBepToMy ra

I'xrovry pos4ilax, Ko)KeH 3 tKr4x Harrpr{Kinqi uicrurr Br4 cHoBKr4 Ta crrr4coK

ny6nixaryiir, B tKI4x ezcsirreHo pe3ynbrarvr AocliAxeHb AaHoro pos4iny.

Pyxonzc BI4KJIaAeHo lep)KaBHoro MoBoro 3 Br4KopkreraHnrnl Saxoeoi nayronoi

repvriuonorii. Crzlr BI4KnaAy HayKoBI4x rIoJIo)KeHb, oco6ucro orpr4MaHr4x

pe3ynbtarin, slacHosrcis ra y3aranbHeHb ga6egne.rye B qinovry ix rro3r4THBHe

cnpr4r4 HflTTfl.

HaynoBo-rrpaKTr{qHa 3HarruMicrr po6oru ra KoHKperHi rrrJrflxu

BlrKoprcraHHfl pe3yJrbrarie Aoc.niAll(eHHfl. lucepraHroM caMocrifino pospo6JreHo

nosi MeroAI4KI4 roKpalqeHH.s a:nuljruqHzx xapaKTepzcrr4K cencopin 3

BI4KopI4craHH,f,M naixpo- Ta HaHoposnripuzx uarepialin, a raKo)K cTBopeHo

ta6oparopni 3pa3KuI HI43KrI eneKrpoxivri.rHzx ceHcopin H ocnoei vixpo- Ta

HaHoMarepianiB Ant BI43HarIeHHq rrlroKo3v, ceqo Br4H:z, rnyraM ary ra arlerr4nxoniHy.

Pospo6neni :ri4no 3arIporoHoBaHI,IX MeroArrK ceHcopr4 6yno Br4 Kopr4craHo rnfl
auanisy peaIIbHI4x spa:r<ie. 3a AonoMororo KoHAyKroMerpr4r{Horo 6ioceHcopa Ha

ocHoei ypeas]Z., alcop6oeaHoi na czlixaliri, 6yno ycniurHo Brr3HarreHo KoHrleHrpaqii

ceqoBul HI4 y 3pa3Kax cLIpoBarKH Itponi 3AopoBrrx Ta xBopr4x Ha Hr4pKoBy

HeAocrarHicrr nroAefi. EiocencopHi pe3yrlbrarv 6ytu ni4rnep4xeHi rpaAr4rlifiHznr

cleKTpoSorovrerpl4r{Hl4M MeroAoM Ha ocHoni 4zaqerr4JrMoHoKcr,rMnoi peaxqii.

Arf- nepeniprz ceHcopa rnfl BI43Har{eHHf, apriHiny B pe€urbHrrx yMoBax

QynKIIioHyBaHH,fl, 6yno npoaHarisosaHo 6 QapvaqeBrr4rrHzx nperaparie. B
pe3ynbrari rpoBeAeHo oqinxy ropenxqii AaHr4x rrloAo KoHrleHrpaqifi aprininy B

nirapcrKl4x saco6ax, nvvrip.aHl4x 6iocencopoM Ta 3aqBreHr4x nzpo6n vrKaMvr.

KoeSiqieur Kopentqii cxnaraB 0,9888, rqo foBopr4Tb npo Mo)KJrr,reicrs 3acrocyBaHHt

pospo6JreHr4x ceHcopie Arq ananisy pe€urbHr4x 3pa3xie.



floeHora BuKJraAy vrarepianie Auceprarlii B o y6rircoBaHr{x rparlflx i
aBTopeQepari. AstopeSepar Al4cepraqifiHoi po6orra e loriqno no6y4oBaHr,rM,

noeHicrrc eiAo6paxae glaicr ra pe3yJlbra z po6orr4, rroBHicrro ni4noeilae Br4MoraM

IrIoAo oQopnrneHH,fl.

Pesyntraru po6orz, rtri 6yno orpr4MaHo Cor4arriuoro O.B. uia qac

BI4KoHaHHt Al{cepraqifinoi po6ou4, rloBHoro vriporc e ni4o6pa)KeHr4Mvry 14 uayrcoBr{x

uy6nixaqixx,3 HI4x 6 - crarri y nponi4Hvrx 3aKopAoHHr4x ra eir.rv3HflHr4x SaxoBZX

Bkr[aHHflx, 1 - rIareHT, Td 7 Te3 4ouoni 1lefi Ha nir.rugH flHvrx ra vriNnapo.qH7x

npo SinbHr4x HayKoBzx KoH$epeHqi.f,x.

3aynaxeHHfl ra no6all(aHHfl Ao Al{ceprarlii uoAo il sr,ricry i oQopMJrerrHfl.

Cyrrenux Hegonixin y AzceprallifiHifi po6ori ra aBropeQepari He Br4.flBJreHo. I

Al4ceprauifisa po6ora, i antopeSepar HaIrI4caHi rori.{Ho 3 Ao pr4MaHHrv icnyroqzx

BI4Mof IrIoAo crpyKTypvr, snricry ra rexHiquoro oQopvrreHHq. llpore, Ao IncepraHra
e AeKlnbKa 3aIIvrTaHb Ta 3ayBa)KeHb.

- B ornr4i nireparypv ni4cyrHi ezcHoBKr4 3 rori.{uz1a rrepexoAoM Ao Merr4

po6orz ra eKcrrepr4MeHTaJrbHoi qacrzuu.

- Ha Ae,f,Kr4x pr4cyHKax

nzvriproBaHH.f,.

aBropeQepary ra Ar4ceprarlii ni4cyrHi noxu 6rcu

- flpz crBopeui 6ioceucopin Ha ocHoni agcop6qii Qepnaeuris Ha qeorirax Ha pkrc.

3.7 npeAcraBJleHa nepenipr<a 3acrocyBaHH.f, qinoi Hkr3Kr4 qeoririn, Ta uopinn,f,Ho

6iocencopkl Ha ocuoni qzx qeonirin 3 6ioceucopoM, crBopeHr4M 3a rpaAzrlifiuoro
MeroAl{Koro. r{on'ry 6 He Aol:arkr r<ani6pyBaJrbHy Kpr4By rpaAr,rqifinoro MeroAa Ha

pr4cyHoK.

- B ui4po:4ini 3.3.4. <<Bnrze reMneparypnoi vro4zsixaqii Eera-qeoririe Ha

SyHxIIioHyBaHH.r 6ioceHcopin> e yMoBHi nosHar{Kr4 rLrrry Bera- l, Bera-2 i r.n., qo
ni4nonilae eiAnoeianifi reMrep atypuiir l,ro4zsixaqii, zue rnfl roro, rqo6

rIoAI4BI4TI4cb sxiit caMe, Ko)KeH pa3 Heo6xiluo rvrBvrrarcb Marepiatm Ta Mero ru. A,s
Kpalrloro posyNliHEf, ra ananisy vrarepiany rpe6a AoAarr4 posurz$pyBaHH,s

nao4zSiraqifi i e rexcr rlboro ni4pos4irry.

- Atx aMrepoMerpllqHoro 6ioceucopa Ha ourosi a4cop6qii QepueHry Ha

Ileonlrax HaBeAeHo AeriLIIbHy olrzuisaqiro nporleAypv Ha eceHHq qeoniry Ha



neperBoproBar{. rlouy HeMa€ TaKr4x orrrl,rMr:aqrZ l.nfl KoHAyKToMerpI4r{HLrx ra

rroreHrriovrerpvrrrH:ax 6iocescopin? Meni 3Aa€rbc.f, MeroAtrKvr 6y4yrr ne iAenrzqsi.

- B pos4ini, rplrcBqqeHoMy 3acrocyBaHHro SeninenlianrisoBl4x vteu6pau, [nfl

uepenipr<u ceJreKTr4enocri neperBopronavin Bl4Kopl4croByrorb HI43Ky

eneKTpoaKTr4BHr4x per{oBr4H, aJre rro.flcHeHH.fl rloMy caMe qi peuoB:zllHvr ra caMe B III4X

KoHrreHrpaqirx HeMae.

- llpet onrzuisaqii rporleAypv HaHeceHHs IIOA uenr6paH, ni46zp uracb

xilrricrr qzxniqHr4x BoJrbraMneporpaM Ta KoHlleHrpaqix m-$eutleuAiaui"y, €ile

Tpr4BaJricrr HaHeceHHf, raKoin ApKe Bax{JII,IBa. rlonry He Aocni4NynaBc.s BrrI4B Ilboro

rrapaMerpy?

- llpz nepenipui cra6imuocri s6epiraHHs, reperBoproBarrie g IIOA nrevr6paHoro

eKcrepzMeHr rpr4BaB B Anis. llporrrou ycboro r{acy s6iruruyB€ulacb rryrnl4Bicrr

reperBoproBarra Ao rrepoKculy BoAHro (puc.4.9). -flr ro.f,cHzrz qefi e$exr ra r{oMy

B vr ayn vHr4rrv e K crr ep r,rM eHT H e A o ct f IrII4 Hac I4rr e rrlnfl.?

- y Br,rcHoBKax Ao 4-ro pos4iny BKa3aHo, qo rryrnr4Bicm fleperBoproBarra He

gN,riHrosaJracb, xoqa, rK Br4AHo 3 pr4c.4.9., qyrJll4nicrr 3pocna rc 250%.

- B Ta6nzui 5.2. <KovrnJreKcoyrBopeHHq rarircapeHy 3 auiHonr4cJroraMr4))

rrpr4BeAeHa KoJroHKa 3 KoHcraHraMr4 crifixocri Ka + RSD, Aani B Ay)KKax

frpr4BoAkrrbefl rrr4cJro, HarreBHo, xinrxicrb Br4Mipin, aJre KoHKperHoi iu$opnaaqii rtpo

Hbofo HeMae.

- Marepian ra6rrwJi 5.4 <llopinHfl:r^Hfl, auatiruqHr,rx xapaKTepucrr4K

SepvrenrHoro Siocencopa ra rca;rircap HoBoro xeMoceHcopa rnfl Br43Har{eHHfl

apriuiuy> cni4r{I4rb npo re, rqo xanixcapeHoerafi ceHcop Mae r{yrnr,rBicrr B rpr4 pffiLr

eztrly 3a QepvreHrnuir,, a fioro nainivraJrbHa rpaHrauf, Br43Har{eHHr e B 10 pasie

MeHrrroro. -fx qe rrorcluutu?

- Poslil <<AHaris ra y3aranbHeHH,f, pe3ynbrarig AocniANeHb)) npr{cBrr{eHo onr4cy

MeroArIK BI,IroroBreHH-s rimrox napianrin cencopin Ha ocHosi pi:nux

HaHoposvripuux Marepiarie, uo e Ayxe qinaezu , are uicrzrb AylKe MaJro KoHKperHo

anan isy ra y3 arilrrbHeHH.fl orpr4 MaHr4x AaHr4x.



3po6neui 3ayBa)KeHH.f, crocyrorbcs,, B ocHoBHoMy, rroKparqeHH.f, Br4KnaAy

MaTeplzuy, He HocflTb rrpr4Hrlr4noBofo xapaKTepy, Ta He BrrJrr,rBaroTb Ha HayKoBy

3Harrr4Micrr po6orz.

BucHoBoK rlpo ni4nonilnicrs ArrcepraqifiHoi po6oru BcraHoBJreHrrM

BLIMoraM. [zcepraqifina po6ora <BrarcopvcraHHfl HaHo- Ta vrixpoposnripHzx

vrarepianin l.nfl pospo6xu eneKrpoxivri.rHrax cencopin 3 rroKparqeHrrMrr

anatirutIHI.{MI,I xapaKT epvcruKaMr4 )), Iqo [peAcraBJreHa Ha s4o6yrrx HayKoBoro

cryneHfl. KaH[vrrara 6ionorir{Hr4x HayK 3a crreuianrnicrro 03.00.20 - 6iorexHonorix, e

3aBeprxeHl4M HayKoBI4M AocriAxeHH,flM. [racepraHTy BAaJrocfl noeHicrrc Br4KoHarr4

sci rlocraBneui xonrperui HayKoBi sasA aHHfl.. 3a aKTy€uruicrrc, HayKoBoro

HoBI,I3Hoo, o6rpyHrosanicrro BkrcHosris Ar{cepraqifiHa po6ora Col4arxiHoi Olrrz
BaczniBHI4 niAnoniAae uu. II,12, 13 dloptAKy rpl4cyAr{eHH.s HayKoBr4x cryneuin>>,

3arBepA)KeHoro llocranoBolo Ka6inery Miuicrpin Vr<painv, d if anrop,6ez cyuuiny,

3acnyroBye Ha npzcyA)KeHHfl cryrreHr KaHAr4Aara 6iorori.rHrax HayK.

OQiqifi*tuir orroHeHT:

3ani4ynaq eiAAiny Hefipoxinaii

Incrzryry 6ioxiuii ivreui O. B. llanra4ina HAH yrpainz

AoKrop 6ionorirrHr4x HayK, upoQecop Eopzcosa T.O.
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