MEANYHA IHOOPMATUAKA
TA IHXXEHEPIA

YK 577.514; 537
DOI: http://dx.doi.org/10.11603/mie.1996-1960.2016.4.7057

MOJENOBAHHS HEIHBA3UBHOI TEPAMII

N. A. Kocoronosa, fI. A. Konominuyk,
N. N. Nowwnybknia', 4. KO. MuH3Ak!
HauioHasibHUU asiayitHuli yHisepcumem
HayioHanbHUl mexHiYHUl yHisepcumem YkpaiHu
«Kuiscbkul nosimexHiyHul iHcmumym iMmeHi lzopsi CiKopCbKo20»
MpoBeaeHo ekcnepuMeHTasIbHI A0CTiAXEeHHA 6e3KOHTaKTHUX (HeiHBa3UBHKX) MeToAiB Tepanii. NMoka3aHo MOX/UBICTE 6es-

KOHTaKTHOIO perysioBaHHA hyHKUIOHYBaHHA OAHOKNITUHHUX 06'eKTiB. MpoBeAeHO OLiHKY MiHIMa/IbHOT NOTYXXHOCTI eNeKTpo-
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Beryn. ChorozHi HeoOXiiHICTE PO3BUTKY HeiHBa-
3MBHMX METO/IB ZIiarHOCTHKH i Teparlil He BUK/IMKAE
cyMHiBy. Lli/koM oueBHAHO, 110 i B M0Aa/IbLIOMY
aKTyaJIbHICTh 3aCTOCYBaHHS LIX MeTOiB Oyze TiTbKA
3pOCTaTH B 3B’ A3KY 3 [TOLIMPEHHSIM 3aXBOPIOBaHb, 1[0
TlepeJaloThCs Yepes KpoB, Takux K CHIZ, remaruru
B i C Towo.

B o6nacti fgiarHoCTURY po3pobsitioTh MeAuuHi
npuagy i MeTOAM, CIIpsIMOBaHi Ha Ge3KOHTaKTHe
BU3HaYeHHS TWX YY iHIIMX TTapaMeTpiB (pyHKIiOHY-
BaHHS OpPraHi3My, 110 MOKYTb OyTH BUKOPHUCTaHI SIK
piarHoctuuHi. Hanpukiaa, B po6orax [1, 3] mokasana
MO>K/IMBICTb BU3Hau4eHHs KOHLIeHTpaLil LIyKpY B KPOBi
JIFOAVHA HOBUM 0€3KOHTAKTHUM MeTOZO0M, BUKOPHC-
TOBYIOUU pe/lakcaliliHi BJaCTUBOCTI BOJU.

¥ Teparii AocUTb 06MekeHO BUKOPHCTOBYIOTH He-
iHBa3sMBHI MeTOAH, sIKi 34e0i/IbIIOr0 He [10B’sI3aHi i3
3aCTOCYBaHHSIM JTIKAPCBKUX Mpernaparis. Y poborax [4,
5] posrsiHyTO AedKi BapiaHTH HeiHBa3WBHOI Tepartii,
TI0B’g3aHi caMe i3 3aCTOCYBaHHAM JIiKapCbKHUX IIpe-
TapariB, IPU3HaYeHUX [/1s1 TPUrHiYe HHs GiomorivyHol
aKTHMBHOCTI OJHOKJIITUHHMX OpraHisMiB. 30KpeMma,
e/leKTpPOMarHiTHe BUIIPOMiHIOBaHHS BUCTYIIAE K Ma-
Tepia/IbHNA NTepeHOCHYK B/IaCTUBOCTE! LIUX PeYOBHH,
are He siK HajiBrcokovyactotHa (HBY) Tepariis, asis go-
CSITHEeHHS 11€BHOTO e(eKTY B 3MiHi (PYHKITiOHATLHOTO
CTaHy HaWMpOCTIIIMX OpraHi3MiB.

MeTta po6oTu: Mofie/bHI [0 CTiKeHHS He3KOHTaK-
THUX MeTOAIB Tepariii, To6To A0CTiPKeHHsT 3aKOHO-
MipHoCcTeli 6e3KOHTAaKTHOTO BIUTMBY XiMiuHMX i 6io-
XiMiYHMX peuoBMH Ha HAUMPOCTILli >KUBi OpraHi3Mu.

Marepianu Ta Metoan gocaimkenHsa. Excre-
PUMeHTAa/IbHI A0C/IiA>KeHHSI TIPOBOAW/INCE i3 APiXK-
JIPKOBOIO KynbTypoto (Saccharomyces cerevisiae)
y AuCTWILOBaHi Bozi [7]. [puroTossneHi cycrensii
posnuBau 1o 10 M1 B oiHaKOBI po6ipku 06’ eMoM
25 M7 KokHa. HocmiaKeHHS TTPOBOAUIN B TPbOX
MTOBTOPEeHHSX, 3@ HasgBHOCTI JBOX KOHTPOJBHHX
3paskiB, Ha sIKi He BIUTMBA/IM 30BHIIITHIM (hakTOpOM,
a oTpUMaHi pe3ysnbTaTé 06pobIAIMCa CTaHAAPTHU-
MU CTaTUCTUUYHUMU MeToAaMU. KilbKicTb XKUBUX i
MepTBHUX K/IITUH BH3Ha4ya/X MiJjpaXyHKOM 3a J0TI0-
Mororo Kamepu L 'opsiesa — Toma, a 3arajibHy KiJIbKICTb
KJIiTUH BH3Ha4a/au 3a JOIIOMOT0I0 [JeHCUTOMeTpa
DEN-1 (geTexTop KamaMyTHOCTI cycrieHsii). Brums
Ha Giostoriuni 06’eKTH 3/iHCHIOBaIM CII€LiaabHO
po3pobieHMMHY reHepaTOpaMU e/1eKTPOMarHiTHUX
BUIIPOMiHIOBaHb:

1) 1mMpoKocMyroBuM reHepatopoM LIymMy «Oparo-
pisi-4» 3 TapaMeTpamHu:
* cmyra pobounx yactoT — 57... 68 I'T1;
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* piBeHb CIIeKTpa/ibHOI LiJIBHOCTI IMOTY>KHOCTI
mymy — 10 Br/T';

* HepiBHOMIpHICTb piBHS CIIEKTPa/bHOI LIi/IbBHOCTI
MOTYKHOCTi IIyMy B CMy3i pobounx 4acToT —
+ 1,5 ab;

* iHTerpasjbHa IOTY)KHICTb BUIIPOMiIHIOBaHHS —
10" Br/cm?.

2) LIMPOKOCMYTOBHM reHepaTopoM LIymy «Oparo-

pisi-7» 3 TapaMeTpamH:

» cmyra pobounx yactot — 93...138 T'T'y;

* piBeHb CIIeKTpa/ibHOI LiJIBHOCTI IMOTY>KHOCTI
mymy — 2x10°5 Br/T';

* HepiBHOMIpHICTb piBHS CIIEKTPa/bHOI LIi/IbBHOCTI
MOTYKHOCTi IIyMy B CMy3i pobounx 4acToT —
+ 3,5 ab;

* iHTerpasjbHa IOTY)KHICTb BUIIPOMiIHIOBaHHS —
10° Br/cm?.

3) HM3BKOYACTOTHMM iMITy/IbCHAM I'eHepaTopoM

I'5-54 B pexxumi:

* YacroTa [T0BTOPeHHS iMITy/bCiB — 12 KI'L;

* opma iMITy/bCY — MeaH/p;

* aMIVIiTyAa iMIysscy — 6 B.

BunpomiHioBaHHs e/leKTpOMarHiTHOI eHeprii 37iti-
CHIOBasIoCsl /11 FeHepaTopiB HaZIBUCOKMX 4acToT Py-
TTOPHUMHU aHTeHaMH 3i creljiaTbHUMH HacafKaMU J71s1
PO3MILLIeHHS PiIKMX PeY0BUH, fIKi [IOBMHHI BI/IMBaTH
Ha KuBi 6iosioriuHi 06’ €KTH, a 1711 HU3BKOUYaCTOTHOI'O
iMITy/IbcHOTO reHepaTropa — KpalioBMM T1o/ieM Garapei
KOH/IeHCaTopiB.

Ha miagroroBui#i craaii Aoc/igKeHb BU3HAYaIA 3a-
JIe>KHICTb 3MiHM (PYHKITIOHATbHOTO CTaHY XKUBUX Opra-
Hi3MiB Bif] yacy BIUTMBY KO>KHOTO 3 (hi3UIHIX pakTOpiB
(mist KO)KHOTO 3 TeHepaTopiB eeKTPOMAarHiTHOTO BU-
TIPOMIiHFOBaHHS ) i 3HAXOAW/IN OTITUMA/TBHI Yacy BIUIH-
BY BiZITIOBiJHOT'O IIPUCTPOIO, AIK Ha 3p0CTaHHs, TaK i Ha
npurHiyeHHs Gionoriunyx 06’ ektiB. Yac BruuBy 6Gysio
BU3Ha4YeHO eKCIIepUMeHTaIbHUM LII/IIXOM.

Pesynbratu Ta ix obroBopeHHs. EjeKTpoMartitHe
BUTIPOMIHIOBAaHHS HETeIIOBOi iHTeHCHBHOCTI (TO6TO
sIKe He TIiIBUIIlYE TeMITepaTypy CepeJOBHILA i KHUBO-
ro o6’ekra nioHaz 0,1 °C) pisHUX Aiana3oHiB came 10
co0i BIIMBa€e Ha )KMBi OpraHi3MH Ta BUKOPHCTOBY€ThCS
B MeJWYHINW NpakKTULli, Harlpukiag, Aas HBY-tepartii.
OfHaK Takui BIUIMB, OyAy4Yd CTPeCOBUMH, aKTHBYE
abo rameMye (yHKLIOHaIbHUM CTaH BCHOTO OpraHis-
My. OHaKoBUI (i3uHMIA (haKTop 3a/1e’KHO Bif 1031
(vacy) BIUIMBY CTUMY/IO€ abo TIPUTHIYYE OpraHi3M,
To6TO BifICYyTHS CIIPpAMOBaHICTh /il HA TOW YU iHITHN
opraH. ¥ nonepefHili po6ori [2] 6ysio okasaHo, 1110
J7IS OTPUMaHHS 0fHOCTpsAMoOBaHoi Ail HeoOXigHO
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BUKOPUCTOBYBaTH BifmoBiAHi GioxiMiuHi pedoBUHMU,
SIKi 3MiHFOFOTb (MO/IY/TIOIOTH ) B/TACTHBOCTI eJIeKTpOMar-
HITHOTO BUTIPOMIHIOBaHHsl, BUK/IMKAarOUM CIIPSAMOBaHY
niro. Tomy, mepii 3a Bce, Gy/a nepeBipeHa KOHCTPYKIIis
HacafIKM Ha aHTeHi, B SKy IIOMIll[aloTb MOAY/TIOIYY
piavny. Piauna sBasie coboto po3urH BifnoBiaAHOT
KOHLIeHTpaLlii 3a7aH0i peu0BUHU B AUCTWILOBaHI U BOJ|.
OCKIi/IbKY BOAHWI pO34MH CH/TBHO TTOIVIMHAE BUCOKOYaC-
TOTHE BUNPOMiHIOBaHHsI, 0T0 TIOBUHHO Oy TH, 3 0HOTO
B0Ky, J0CHTDb MaJio, a 3 iHIIIoro — A0 CTaTHLO 715 epek-
TUBHOI MOAY/IAALI BUTIPOMiHIOBaHH:A. Crio4aTKy BHKO-
PUCTOBYBa/IM 111ap PO3YMHY MiXK JBOMa IpeAMeTHUMU
CKeJIbLIAIMY, SIKUMA YTPYMYBaB Lli CKeslbLid 38 paxXyHOK
CWJI TTOBEPXHEBOI0 HataAry. OiHaK po3mip NpeMeTHHX
CKeJiel[b | IXHsI TOBITMHA He3pY4Hi A/151 po60TH 3 HUMU.
BukopurcraHa Hacajka Ha aHTeHi Y BUIVIAJi €MHOCTI
JJ1s1 po3urHy MicTiia 6arato po3urHy, 1[0 pi3Ko I1o-
ripiyBasio eeKTHUBHICTE BCiel Haca Ky, TOMY 3aMiCTh
CKeJlel|b 3apOTIOHYBa/IM BUKOPUCTOBYBATH OMIMiZHI
JIH3Y, Mi>K SKUMY TToMiTam po3urH (puc. 1).

¥ Tabsn. 1 HaBeJieHO ycepeqHeHi pe3y/IbTaTH ekCIie-
PUMEHTIB 3 BIVIMBY YCTaHOBKU «Oparopisi-4» 3 Hacaj-
KaMU Ha [IPUTHiYeHHs] [1ePeK1COM BOHIO APiKIPKOBUX
KyaeTyp. TToxrbka BUMiptoBaHb CTaHOBUTH 20 %.

3 tabsn. 1 BUI/IMBAE, 1110 X0Ua B KOXKHOMY 3 /10CTi-
[liB 3arajibHa KiJIbKICTh KJITUH (KUBUX i MepPTBUX)
PiSHUTBLCS, MaKCHMa/lbHa Ki/IbKiCTb MepTBUX KJIiTUH
CIIOCTePIraeTbCs IpY BUKOPUCTaHHI TOHKHUX JIiH3, MK
SIKMMH 3HaXOAWUTHCS 1ap MepeKUcy BoAH0. AKIo XK
MK JTIH3aMU TTIOMiCTUTH BOAY, TO eeKTy PUTHIUeHHST
He CTI0CTepiraeTbCs.

ITopanbiui excriep¥MeHTH NPOBOAUINCH Ti/IbKU
3 jiH3aMu. Ha HacTyrHOMYy eTarti 4o cC/ifKeHb BU-
3HAYa/Iu 3a/1eXKHICTh epeKTUBHOCTI BIIMBY Ha 6io-
JioTiuHi 06’ €KTH HaZBUCOKMX YaCTOT Bijl AHCTaHLIiI

Cycriensii i3
JPIKIKOBOIO
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Puc. 1. Cxema jociiykeHb O@3KOHTAKTHOTO BIVIMBY Ha
HAKUMPOCTILIi )KUBi OpraHi3Mu XiMiuHUX i GioxiMiuHUX
peuoBUH

Tabauys 1

YcepeaHeHi pe3y/bTaTH eKCIIEPUMEHTIB 110
BIUIMBY YCTaHOBKH «Oparopisi-4» 3 HacajKaMu
HAa NPUTHIUeHHS IIepPeKHUCOM BOJHIO JIPiKHKOBHX

KY/IbTYp
KinekicTe k/1iTHH

Hacaaka - -
Kugi MepTBi

KouTposs 340x10° 40x10°
Jlinza 3 H,O, 120x103 300x103
€mnicTe 3 H O, 260x103 120x103
Jlinza 3 H,O 160x10° 80x10°

BIUIMBY 1 BiJj KOHKpeTHOI ycTaHOBKK. CxeMa Ao-
CJTipKeHb HacTYIIHA: IIMPOKOCMYTOBUN r'eHepaTop
PO3MiIIyBaBCsl HePYyXOMO, a 10 C/TipKyBaHa rpo6ipka
3 APUKAKaMH B JKUBW/IBHOMY CepeJlOBUILi po3Ta-
LI0BYyBasiacsl Ha 3ajaHili BigcTaHi Big reHepaTopa.
Y uiid cepii gocaifiB aiH3a 3 epeKWCOM BOAHIO
nepebyBasa Ha BifcTani 13 MM Bif cTiHKY Tpob6ipok
i mepeMitasnacs pasom 3 HuUMHU (puc. 2). KoHTpoasHi
3pa3KM 3HaxoAW/1Mce Ha BigcraHi 20 MM Bif reHepa-
TOpIB, a JIiH3U 3 TTepeKrCcOM BOAHIO Oy/IU BiCyTHI.

Ha puc. 3 ipeacraB/iieHO 3a/1eKHICTh KiJIbKOCTI KU-
BMX | MEPTBUX KJ/IiTHH BiJ BicTaHi Mi>K aHTEHO!O re-
Heparopa «Oparopis-4» i 40C/Ti)KyBaHUMU 3pasKaMH,
a Ha pHc. 4 Taka XX 3a/Ie>KHiCTb, aje [y reHepaTopa
«Oparopis-7».

3 HaBeZleHUX rpadikiB BUAHO, II0 AJS 5 MM-
Jliaria3oHy AOBXWH XBWIb (ycTaHoBKa «Oparopisi-4»)
KIJIbKiCTb MEPTBUX KJIITHMH IJIaBHO 3pOCTaE 3 Bif-
CTaHHIO, flocsArarouu Makcumymy 680x10° kiTUH Ha
1 M1 ripemapary, 110 Maii>ke B iBa pasu Gifblile, HiXX
B KOHTPOJIi, Ha BiicTaHi 70 MM. Y Tol >Ke yac KilIbKiCTb

Cycnensii i3
JPUKIUKOBOIO
KYJIbTYPOIO

IMonimiaHa miH3a
\/\
s
e
e

N RV

BrmpomiaioBau

ARLAYS

Puc. 2. Cxema foC/TiIKeHb 3a/I&XKHOCTI e()eKTUBHOCTI
BIUIMBY HaJBUCOKUX YaCTOT Ha GioJioriuni 06’ ekTH Bij
JUCTaHUil BIJIMBY
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Puc. 3. 3anexxHiCTb KiIbKOCTi >KUBUX | MEPTBUX KJiTUH
BiZl BiZicTaHi MixK ycTaHoBKoro «OpaTtopis-4» i JocsigKy-
BaHUMH 3pasKaMH

JKMBUX KJIITUH MPaKTUYHO He 3MIHIOETHCA 3 BifCTaH-
HIO, 3a/WIIalounch Ha piBHi 80...120%10° kiiTuH Ha
1 mu1 iperiapaty (koHTposL — 120x10° Ha 1 mt).

Hnst 3 MM-ziaria3oHy ZI0BKWH XBUJIh (YCTaHOBKa
«Oparopis-7») KiabKicTh MepTBUX KIiTHUH ciabo
3a/1eXKUTh BiJ, BiicTaHI MiJK aHTeHOIO Ta JOC/IiXKY-
BaHWMH 3pasKaMH, ajle HaBiTb Ha BiacTtaHi 80 MM
CIIOCTepiraeTscsl pi3kuil (pe30HaHCHUI) BUKHZA, A0
3HaueHb 360%10° kiTvH Ha 1 M1 Tpemapary (KOHTp-
o071 — 80%10% kiTuH Ha 1 mu1 nipenapaty). KinbKicTb
JKUBUX KIITUH 6ifbllle, HIX Aas 5 MM-iana3soHy.
To6To As TIpUTHIUEHHS APDKAMKOBUX KIITUH CIif|
3aCTOCOBYBAaTH IIMPOKOCMYTOBe LIYMOBe BUITPOMI-
HIOBaHHA B 5 MM-/liaria3oHi JOBXKWH XBU/Ib, IKe Ma€
piBeHb iHTerpa/bHOI IHTEHCMBHOCTI BUTIPOMIiHIOBaHHS
wyMy B 104 pasiB MeHIIMHA, Hi>K BUMIPOMiHIOBaHHS
IIMPOKOCMYTOBOTO LIYMOBOIO reHepaTopa 3 MM-
JliarasoHy [J0BKHUH XBU/Ib.

BusHauMBLIVCE 3 eheKTHBHICTIO AUCTAHLIIFHOTO TIpY-
THiYeHHs APUKpKOBUX K/TiTHH HBY-BUNpoMiHIOBaHHAM,
MOZIy/TbOBaHM TIepPeKMCOM BOJHIO, Tepelillyii 0 To-

KYO/em? ¥103
450 1
400 4
350 4
300
250 4
200
150 4
100 A

50 ®
0 T T T T
20 40 60 80

=*=KuBi K1iTHHH
~®=MepTBi KTiTHEH

4~ KOHTpOIb KHBi
==KOHTpOIb MepTBi

\
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Puc. 5. 3anexxHIiCTb KiIbKOCTi >KUBUX | MEPTBUX KJiTUH

Biz BijcTaHi Mixk BUNpoMiHtoBaueM «Opartopia-4» i fiH-
3010 3 MepeKUCOM BOJHIO
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Puc. 4. 3aneXHicTb KifIbKOCTi >KUBUX | MEPTBUX KJiTUH
BiZl BizicTaHi MiXK ycTaHoBKoto «OpaTopis-7» i JoC/mipKy -
BaHUMH 3pasKaMH

PiBHAHHSA 5 MM-LIYMOBOI'O BUIIPOMIHIOBaHH! i HU3b-
KOYaCcTOTHOIO iMITy/IbCHOTO BIUIMBY. CXeMy AOC/TiZiB
3MIHW/IM HACTYTIHAM YMHOM: Bi/ICTaHb MiXK [PKepesIoM BU-
TIPOMIHIOBaHHH i AOC/IIKyBaHAM 3pa3skoM 3a/IvLla/iacs
nocTiliHOO i AopiBHIOBaMa 103 MM, a /1iH3Y 3 epeK1ucoM
BOZHIO ITepeMilLla/iA MiXK HUMH.

Bipasix BigcTaHi Besy Bif| AyKepesia BUTIPOMIiHIOBaH-
Hd. Ha puc. 5 Ta puc. 6 npejcrasieHo 3a/1eXKHOCTI
KIJIBKOCTI JKMBHUX | MEPTBUX KJ/ITHH BiJl BifCTaHi Mi>K
J’KepejIoM BUITPOMiHIOBaHHsI Ta JIiH3010 3 [IepeKHUCOM
BOZHIO /151 yCTaHOBKU «Opatopisi-4» i HU3bKOYacToT-
HOT0 iMITy/IbCHOTO TeHeparopa BiAIoBiJHO.

Brivs BUNpOMiHIOBaHHS [IIMPOKOCMYTOBOTO r'eHe-
paropa mrymy «Oparopisi-4», MoJy/TbOBaHUI TIepeKH-
COM BOZIHIO, TIPU3BOJUTB /10 TOTO, 1110 Ki/IbKiCTh JKUBHX
KJITHH, Y Me)KaX MoXHOOK BUMiprOBaHb, PAKTUYHO
Masio 3MIiHIOETbCH, ase BCIOAW MeHIe KOHTPOJIIO.
KinBKicTb MepTBUX K/TiTUH MOHOTOHHO 361TBITYETHCS
n0 BeurHU 360x103 k1iTUH Ha 1 MJT Mpernapary Ha
BiZcTaHi MK [yKepeJ/IoM BUTIPOMiHIOBaHH! Ta JIiH3010,
o AopiBHIOe 60 MM (KOHTposb — 40% 103 KAITHH).

KYO/em? #10°
450 A
400 -
350 4
300 =#=3KuBi KTiTHHH
250 A =8~ Mep1si KTiTHEHE
?0500 1 4= KOHTPOTb KHBi
£ =+=KOHTpO1b MepTsi
50 2
0 T T T T 1

20 40 60 80 100 L,y

Puc. 6. 3aneHicThb KiIbKOCTi >KMBUX | MEPTBUX KITUH
BiJ| BiZiICTaHI Mi’>K HU3bKOYAaCTOTHUM iIMIYJIbCHUM BHUIPO-
MIHIOBaueM 1 JIiH3010 3 [IepeKUCOM BOJHIO
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Tabauys 2

Pe3y/IbTaTH JOC/Ti)KeHb BIVIMBY PO3UHHY IVIIOKO-
3M Pi3HOI KOHIIeHTpaIlii Ha APKIKOBI Ky/JIbTypH

KonueHTpauis KisnbkicTb KniTUH

TTHOKO03H, % Kusi MepTsi
KouTpons 360x10° 200x10°
1,25 280x10° 80x10°

2,5 240x103 120%x103

5 240%10° 120x10°

10 440x103 40x103

20 360x103 80x103

3a 11i€ei BigcTaHi KiJIbKiCTb )KUBUX KJIiTUH HaliMeHIIIa
Ta ctaHoBUTE 200%10° kiTiH Ha 1 M1 pemapary.

Hu3bKo4acTOTHUN iMITYIBCHUR BIIMB 36i/bIy€
KiJIBKiCTh MepTBUX KJITHH Ha ¢iKCOBaHUX Bif-
crasx (25 mM, 65 MM), ane Mpu IUX BificTaHSX
KiTBKICTh )KMBUX K/IITUH MOXKe HaBiTh 36ibITyBa-
Trcs (65 Mm).

Y npoBeJieHUX A0C/IAKeHHSX 3aCTOCOBYBa/IX TaKi
ximiuni pedosunu (H,0,), ki crisbHO 3 esieKTpo-
MarHiTHAM BUTMTPOMIHIOBaHHAM BHUK/IMKalOTh raIbMy-
BaHHs1, IPUTHiYeHHs (PyHKL{iOHA/TbHUX MOXK/IUBOCTEN
OpraHismy.

Bigomo, mo ApiXKaKOBi Ky/IbTYpHA PO3BUBAIOTHCSA
[IBUALLE 3a HasBHOCTI B JKUBU/IBHOMY CepeOBHIL
(10 % koHIeHTpaLlist).

ToMy HacTyTHa cepis eKCTIepUMeHTIB OyJ1a cripsiMo-
BaHa Ha 36i/bIeHHs (DyHKIiOHATbHIX MOK/TUBOCTEH
JKUBUX 06’€KTiB (aKTHMBAL[il0 APIPKAKOBUX KITiTUH).
Hocnian nmpoBoAunncs B TakKWH crioci6: mupokoc-
MYTOBWUIA TeHepaTop mymMy «Oparopis-4» 3amuiinaBcst
HepyXOMHM, a AO0C/AiAKyBaHI 3paskKy Ipernapary
JPUDKIDKIB i3 3arioBHeHO0 10 % pO3YMHOM IVIFOKO3U
JiH3010, Ka repebyBasa Ha BifcTani 13 MM Bif rpo-

KYO/em? *¥10°
5001
45011
400
i =#=JKuBi KTiTHHH
;gg ~®=MepTsi K1iTHHH
2001 ® +~KOHTpO:Ib KU
1501 =¥=KOHTpO:Ib MePTEi
100

501

0 . . . . .
20 40 60 80 100 L.mym

Puc. 7. 3aneHicTb KifIbKOCTi >KMBUX | MEPTBUX K/ITUH
Biz BifcTaHi Mixk ycTaHoBKoto «Oparopis-4» i gociti-
JPKyBaHUMH 3paskamH (J1iH3a 3anoBHeHa 10 % posunHOM
TTTFOKO3H)

6ipKY 3 Ky/ILTYPOFO /IpiXK/XKiB, ITepeMilijanucs K e
BiJ AyKepeJsia BUTIPOMiHIOBaHHS.

Ha puc. 7 HaBeieHO 3a/1eKHICTE KiJIbKOCTi JKUBUX
I MepTBUX KJIITHH BiJ BiJcTaHi A0 J)Kepeja BUIIPO-
MiHIOBaHHS J/15 JiH3Y, 3anoBHeHol 10 % po3unHOM
[TFOKO3H.

ITomiTHO, 10 MoOAY/ALlif e/leKTPOMarHiTHOIO BH-
TIPOMiHIOBaHHA IVIFOK03010 Ha BigcTaHi 70 MM Bijg
BUTIPOMIiHIOBaua MPUBOUTE /10 36i/bIIeHHS Ki/TbKOCTI
JKUBUX KMTUH 0 440%103% ofHOUaCHO 3MEHIIyHUN
KUTBKiCTh MepTBUX KIITHH A0 40%10° (KoHTpOIb —
360%10° kuBux KaiTUH i 200%X10° MepPTBUX KTiTHH).
Pesynerary LyX Ke AOC/IiAiB, BUMIPSHI 3a 0TIOMOI010
JleHCUTOMETPa, 1[0 BU3Ha4Ya€ 3arajbHy Ki/IbKICTb KiTi-
TWH, HaBeZeHi Ha puc. 8.

I3 ricrorpamu puc. 8 BUIIMBaE, 10 Ha BigcTaHi
60 i 70 MM Bif AyKepesia BUIIPOMIiHIOBaHHS 3ara/ibHa
KUTBKICTE KAITHH O1/TbINe, HIXK IPY 1HIITWX BigCTaHsAX,
asie pisHUL MiXK )KUBUMH | MEPTBUMH KJIiTUHAMM i IX
TTepepo3Io/i/T He BUJHO.

3 oIy Ha Te, L0 A/ yCTaHOBKHY «Oparopis-4» i
JIiH3Y, 3anoBHeHOo1 10 % po3urHOM IVIFOKO3H, Ha Bij-
ctaHi 70 MM Ki/IbKiCTb YKUBHUX KJIITUH € MaKCHUMaslb-
HOO, TO IIPM THX K€ YMOBax BH3Ha4a/ld Ki/lbKiCThb
JKMBUX | MEpPTBUX KJ/ITWH [/l BUITaJKY, KOJIM JliH3a
3arl0BHIOBasIacs PO3YMHAMH [VIIOKO3H Pi3HOI KOHILIEeH-
Tpatii. ¥ Tabs. 2 HaBe/ieHi 11i 3a71€KHOCTI.

I3 panux Tabm. 2 BUIUIMBaE, [0 [AiACHO KOHIIEH-
Tpauis rrokosu 10 % e onTuManbHOI0 A1 PO3BUTKY
JPDKIPKOBUX KJTITHH.

3a aHasoriyHuX yMOB Oys1a IpoBe/jeHa cepist 40CTi-
JiB, B IKMX y J1iH3y nomianu 10 % po3urHU pisHUX
MOHO- i aucaxapuzis. Ha puc. 9 npeacrasieHo 3a-
JIEJKHICTb KIJIBKOCTI JKUBUX | MEPTBUX JAPDKIKOBUX
KJ/ITWH BiJ pi3HUX PeYOBHH, [TOMIllleHMX B JIiH3Y, L]0
OTIPOMIHIOIOTBCS] IIMPOKOCMYTOBUM IIIYMOBHM BH-
TIPOMiHIOBaHHSAM.

1
39 4
3.8 4
3.7
36 -
35 -
34 -
33 4

32 -

3.1
Kommpoms 20 30 40 50 60 70 80 Lo
Puc. 8. 3anexxHicTh 3aranbHOI KiTbKOCTI KJiTHH BiJl Bijl-
CTaHi J|0 JKepesa oNpoMiHeHHS J0C/iI)KyBaHHUX 3pasKiB
(;minza HarmoBHeHa 10 % po3uMHOM IVTIOKO3H)
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B XuBi K1iTHHE M MepTBi K1iTHHEH
caxaposa

[TI0KO03a
ManbTo3a

KCHI103a

PeuoBuHa

NaxKTo3a
dpyxTosa
KorTpoms |§
KVO/enm? ¥103

Puc. 9. 3anexxHicTb KiIbKOCTi >KUBUX | MEPTBUX KAiTUH
Biz 10 % po3uMHy peuoBUHH, 3a/IUTOI B JiH3Y

AHari3 faHUX [103BoJIsi€ 3pOOUTH BUCHOBOK, IO
Kpallle 3a iHIIi pe4OBHMHHW aKTUBY € JPi>KIKOBi KJTiTUHA
10 % po34MH MaJbTo3H, Lie BUAHO 3a KiJTbKiCTHO JKUBUX
i MepTBUX KIITUH (KUBUX KaiTvH 480%103 Ha 1 mn
npenapary, MepTBux 40% 103 Ha 1 Mu1 iperapary, ToAi
sIK B KOHTpoJi 240%10° kitun i 160%10° kiTyH Bif-
MoBiiHO). [TocuTh I06pe aKTUBYE TAaKOXK i caxaposa.

Y IpoBefeHHUX AOC/iKeHHAX [T0Ka3aHo, L0 YUM
MeHIIIe iHTeHCUBHICTB (aMITTiTYZIa) e/1IeKTPOMarHiTHO-
r'0 BUIIPOMiHIOBaHHS, TUM e()eKTHBHillle BOHO MOAY-
JIFOETHCS PO3UMHAMM, 3 1[i€i MPUYMHUI GyI1v TIpoBeieHi
J0CipKeHHS 171 BUSHaUeHHd Yacy pe/akcauii Bogu
i BOAHMX pO34MHIB.

TocripkeHHS TPOBOAWINCS B TaKUM crioci6: B ru-
JHAPUYHY MeTasleBy eMHICTh 06’emom 300 M 3 Bif-
CYTHBOFO KPHIIIKOI0 Habupamu 200 MJT AUCTUTHLOBAHOT
BOJM, TiCJIS YOT0 BiZICy THIO KPHMLLKY 3aMiHIOBa/IH aJlto-
MiHi€BOFO (D0JIBIOI0 TOBIIWMHOKO 9 MKM, siKa He TiTbKU
3aKpurBasia BepXHill oTBip, a i oxoruloBana LW/IiH-
JPWYHI CTIHKM MeTasleBoi eMHOCTI Ha BucoTy 20 MM

Tabauys 3

Pe3ynbTaTH AOCTI)KeHHA BU3HAUEHHS Yacy
peJiaKcarlii Bofy i BOHUX PO3UHHIB ITi/] BIVTHBOM
IIIMPOKOCMYTOBOTO IITyMOBOI'0 BUIIPOMiHIOBAHHSA

MEAWYHA IH®OPMATNKA
TA IHXXEHEPIA

BunpowmiHoBayd

JIpixKIKOBi KIITHHH

MeraneBa ¢onsra

Puc. 10. CxemMa poc/izi>KeHHs 2111 BU3HaUeHHS yacy
penakcayjii Bogu 1 BOZHUX PO3YHHIB

(puc. 10). Ipu 11poMy posbra 1jiIEHO TIPUISITAA 0
CTIHOK €EMHOCTI i PUTHCKasIacs HaTAroM I'yMKU. 3a-
KPUTY €MHIiCTE 3 BOZOIO OTIPOMiHIOBa/IH vepe3 o/bry
e/IeKTPOMarHiTHAM ILIMPOKOCMYTOBUM IIIYMOBHWM BU-
TTPOMiHFOBaHHSM TTPUCTPOI0 «Oparopisi-4» TpoTarom
15 xB. Yepe3s 5 xB mic/st 06poOKU e1eKTpOMarHiTHUM
BUIIPOMIHIOBaHHSIM B €MHICTH 3 BOJOIO MOMIiLa/ln
TpU TIpoGipKK 3 APDKIPKOBUMU KJTiTUHAMM, SKi Tiepe-
6yBanu y Boai 10, 15 i 20 xB. AHasnoriuHi gociau
MPOBOJAW/NCS 1 AJ11 HU3bKOYAaCTOTHOTO iMITy/IbCHOT'O
BII/IBY Ha 3aKpUTy BoAy. OTpuMaHi pe3y/bTraTi Ha-
BejeHo B Tabm. 3 ta 4.

HagegeHi pe3y/nbTaTh MOKasyroOTh, 110 AKII0 A/
HHU3bKOYaCTOTHOTO iMITy/IbCHOTO BIUIMBY TOBIIWHa
(hosibru 3HAUHO MeHIle cKiH-Iapy (A ~ 2,1 mm [6]),
To a1 HBU-BunpomiHOBaHHA TOBLIMHA CKiH-IIapy
MeHIlle TOBILIMHU (PO/IbIH, Ta K y MepLIoMy, Tak i
B ApPYTOMY BMIIaAKy 3MiHa (yHKL[iOHA/JbHOTO CTaHy
JPUKIKOBUX KJTTUH BifGyBaeThes, He3BaXKalouy Ha

Tabauys 4

Pe3ynbTaTH JOCTI)KeHHA BU3HAUEHHS Yacy pe-
JIaKcarfii BogH i BOJJHHX PO3UHHIB 3a YMOB HU3b-
KOUaCTOTHOI0 iMITy/IbCHOT'O BILTUBY

Yac nepe6yparts KinbKicTh KniTHH Yac nepebyBaHHs KinbkicTb KmiTviH
B OTIpoMiHeHi 1 Bogi, XB. YKusi Meptsi B OTIpOMiHeHil Bogi, XB. YKusi MepTsi
KouTposs 200x10° 280x10° KouTpons 200x10° 280x10°
10 200x103 360x103 10 320x103 160x103
15 280x10° 200x103 15 280103 240x103
20 480x10° 320x103 20 200x103 280x103
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MEANYHA IHOOPMATUAKA
TA IHXXEHEPIA

Te, 10 TIperapary 3 KIiTHHaMK Oe3rocepeAHbO He
OTIPOMiHIOBa/IUCS.

BucHoBKH.

1. Ha k/TiiTMHHOMY piBHI 1T0Ka3aHO 6e3KOHTaKTHULI
BIUIMB XiMIYHHMX TIperiapaTiB Ha OpraHisM, IpUYOMY
K B GiK 3MeHIIIeHHS, TaK i 36i/1bIIeHHs Horo dhyHKIi-
OHAaIbHUX MOK/IMBOCTEN.

2. EjleKTpoMarHiTHe BUMIIPOMIiHIOBaHH, 1[0 «Ilepe-
HOCHUTb» [il0 PO3UMHIB XiMIYHMX PEUYOBMH Ha >KUBIi
KJ/IiTUHY, ITATTOPAAKOBY€TbC BCIM 3aKOHaM B3aeMO/ i
BUTIPOMiHIOBaHHsI Ta peYOBUHY, 3aKOHaM IOIINUPeHHS
e/IeKTPOMarHiTHAX XBU/Ib.
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