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BUKOPUCTAHHS KEPEJI IITYYHOI'O CBITJIA JJIA BE3IIEYHOI'O
BUPOLIYBAHHA CIVIBCBKOI'OCIIOJAPCBKHUX KYJIBTYP B YMOBAX
3AKPUTOI'O I'PYHTY

Beaur L.A., K.T.H.
(ITonmascwvka depoiicasna azpapna akaoemis)

Oonum i3 wnaxie inmeHcugikayii GUPOOHUYMBA eKON02IUHO YUCOL NPOOYKYIT
8 YMOBAX 3AKPUMO20 IPYHMY € 3ACMOCY8AHHS ONPOMIHEHHS POCIUH UIMYYHUM
ceimaiom. B pobomi pozenanymi ocobaugocmi SUKOPUCMAHHS OXCepel WMYYHO20
0C8ImIeHH s 3 e(heKMUBHUM CNeKMPANbHUM CKAAOOM BUNDOMIHIOBAHHS MA 3MEHULeHUM
BMIiCmMOM pmymi 015 CEIMIOKYIbMYPU POCIUH. [0CTIOHCY8ANUCH BUCOKOIHMEHCUBHI
nampiesi namnu ([[HaT400), sucoxoinmencushi Odicepena 3i CKIAOOM aAMATbeAMU
Hampiio 3 dobaskamu yesito (Hg-20 %, Na-7 5%, Cs-5 %), kanito (Hg-20 %, Na-79
%, K-1 %), py6ioiio (Hg-20 %, Na-79 %, Rb-1 %). B pezyiomami excnepumenmis
BU3HAYEHO, WO CNEKMPANbHIll CKIA0 SUNpoMiHtosanis aamn 3 oobaskamu Cs, K, Rb
MA€ MeHWy I[HMEeHCUBHICb GUNPOMIHIOBAHHS 8 MNOPIGHAHHI 3i CMAHOAPMHUMU
Hampicsumu aamnamu eucoxozo mucky ([[HaT) e obaacmi 500-600 Hm i 3nHauHO
Oinbuty inmencusnicmo 8 uepgonit (600-700 Hm) ma OaudcHili iHGpauepeoHill
oonacmsax B excnepumenmi Oyau euxkopucmani momamu 060ox copmig 1iopuo
Tapacenxko ma Jle bapao, saxi oyau oodamkoso oceimneni namnamu J[PJI400,
J[HaT400, eucokoinmencusHuMu Odxcepenamu ceimia ¢ HANOBHEHHAMU pPO3PAOHOL
mpyoxu (20am%Hg, 77am.%Na, 3am.%Cs20); (20am%Hg, 75am.%Na, 5am.%Cs);
(20 am. % Hg, 73 am. % Na, 7 am. % Cs), (20 am. % Hg, 70 am. % Na, 10 am. % Cs).
Bcemanoeneni siominnocmi 6 peaxyisix pocaun momamie copmis /e bapao u I'iopuo
Tapacenka Ha HaxonuweHHs niemenmie ma ix cniggionowenus. CymapHuil emicm
xnopoginy i kapomurnoioie y copmax momamis /e bapao i I'ibpuo Tapacenxa npu
ONPOMIHEHHI HAMPIEBOIO JAMNOI0 BUCOKO20 MUCKY 3 000a8KaMU Ye3ilo € BUWUM 8
1,4+2,5 pasu, nisxc npu onpominenni J{PJID400 i [HaT400.

Ilpu 0ooamroeomy oceimaeHHi 8UCOKOIHMEHCUBHUMU POSPAOHUMU TIAMNAMU 3
dobaskamu yesiro, AKi maroms ckiao amanveamu (20 am. % Hg, 75 am. % Na, 5 am.
% Cs), 8upowy8aHHs poCiuH MoOMAmie HA Nepuiux emanax po3eUmKy € Haubinbul
ehexmusHuM.

IMocranoBka mnpobGaeMu. I[HTEHCUBHE BHPOOHHUIITBO E€KOJOTIYHO YHUCTOI
MOPOAYKII B yMOBax TEIUIMYHOTO TOCHOJAPCTBA BUMArae J10JaTKOBOTO OCBITJICHHS.
Enepretnuna e(eKTUBHICTh OIMPOMIHIOBAILHUX CUCTEM IS POCIUHHUIITBA B YMOBaX
3aKpUTOTO TPYHTY JOCSATAETbCA 3a PaxyHOK BHUKOPUCTAHHS BUCOKOE(PEKTUBHUX
JDKEpeNl CBITIAa 31 CIEKTPaTbHUM CKJIAJIOM BUIIPOMIHIOBAHHS, SIKUNA CIPHUSTINBO
BIUIMBAa€ Ha O10JIOTIYHI Tpoliecu B pociuHax. OnTumizailisi OCHOBHUX IMapaMeTpiB
ONTUYHOT'O BUIIPOMIHIOBAHHS MPU BUPOILYBAaH1 TOMATIB B TEIUIMLAX — HABaXJIUBIIIA
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3a/laya JOCATHEHHS iX peHTa0eIbHOr0 BUPOOHUIITBA.

AHaJIi3 OCHOBHMX [JOCJHIIKeHb I myOJikamiil, y fIKMX 3al04aTKOBAHO
po3B’sizaHHsA 1npobJeMu. PopMyBaHHS CTPYKTYpHO-(DYHKIIIOHAJIbHOI OpraHizamii
(hOTOCMHTETUYHOI'O arapary, CIpsSMOBAHICT, METa0OIIYHUX peakiliid 1 MopdoreHes
POCIIMH 3aJIeKUTh BiJ I1HTEHCHUBHOCTI Ta CHEKTPAJIbHOTO CKJIAaay ONTUYHOTO
BUITPOMiHIOBaHHS [1].

Enepretnunuii oOMiH oTpedye BENMKOI KITBKOCTI MITMEHTIB, 10 MOTJIUHAIOTh
3HaYHy YaCTHHY BHUIIPOMIHIOBAHHS y (POTOCHMHTE3HO aKTHBHIM AUIAHIN criekTpy. Ha
BIIMIHY BIiJl EHEPreTUYHOro OOMIHYy, peakimii (QOTOperymoBaHHI MOXKYTh
3MIACHIOBATHUCA 3a JOMOMOTOI0 AYX€ Masioi KITbKOCTI MIrMEHTY, IO MOTJIHHAE
HE3HayHy YacTHHY MaJaiouoro cBiTia. ToMy BenHMke 3HAYEHHS Ma€ KOMIUIEKCHA
OIliIHKa BIUIMBY ONTHYHOTO BHUIIPOMIHIOBAHHS SIK OKPEMHUX, TaK 1 PI3HOMaHITHHUX
KOMOIHAII  CIEKTpabHUX JUITHOK (OTOCHHTE3HO AaKTHBHOI pajiaiii Ha
(OTOCUHTE3HY AaKTHUBHICTh II€HO31B NPOTATOM YChOTO BEreTAI[lfHOTO Mepioay 3
BUKOPUCTAHHSAM CBITJIOBUX PEXHUMIB OINPOMIHEHHS 3 THUMU CHEKTPAIbHUMHU U
CHEPreTUYHUMHU XapaKTEPUCTUKAMHU, 1110 PEaJIbHO MPUIATHI N1 YMOB (hOpMyBaHHS
MOBHOI[IHHOTO BpoJKaro [2].

YTBOpeHHSI MIrMEHTIB IMOB'S3aHE 3 BEJIMYMUHOIO (D1310JIOTIYHO AKTUBHOTO
onpominerns. IIpu ompominenHi (mo 20—25 Br/mM?) y psoy pOCIMH MaKCHMyM
YTBOPEHHSI XJIOPO(D1JTy BIJINOBI/Ia€ BUIIPOMIHIOBAHHIO B UEPBOHIN YaCTUHI CIIEKTPA, a

npu - (30— 70 Br/M?) — y cuHiil. YTBOpEHHsS HIrMEHTIB BilOyBacThCA MaiiKe
OJIHAKOBO MiJ JI€0 BUIIPOMIHIOBaHb SIK Yy CHHIM, TaKk 1 B YEpPBOHIA UISHKAX
crekTpy[3].

[Ipu nocimigkeHH! BIUIMBY ONTUYHOTO BUIPOMIHIOBAHHS HA POCIMHU 3aBXKIH
HEOOXITHO BpaxoBYBaTH, IO y (i310J0TIyHUX Tpolecax (HOTOCHHTE3, YTBOPEHHS
MITMEHTIB, picT, hoToMOpdoreHe3) 6epe y4acTh TITbKHM Ta YaCTUHA BUIIPOMIHIOBaHHS,
10 TOIIMHAETHCA POCIMHHUMU TKAaHMHAMHU. YMOBHO 3€J€HMHA JHMCTOK MOXKHA
pO3MIIAIaTH  SIK TUIOCKUM CBITJIOMUIBTP, SKUW TPOIMyCKae 1 BiIOMBAE TMOTIK
BUIPOMIHIOBaHHS 3a 3aKOoHaMu onTHKU. OJHAK HA BIAMIHY BiJ MPO30PUX CKIISTHHX
CBITIO(IIBTPIB JIUCTOK € MYTHHUM CBITJIOPO3CIIOBaUYE€M CEPENOBHUINA, IO 3HAYHO
YCKIAJHIOE BUMIP TIOTOKY BHUIIPOMIHIOBaHHS, IO MPOMYCKAEThCSA, BIIOMBAE 1
MOTJIMHAETHCA HUM. CHeKTpalibHI KpHBI HPOIMYCKAHHS 1 BIAOUTTS €HEPreTUYHOIO
MOTOKY JINCTKaMHU OUIBIIOCTI KYJBTYp MOKa3ajH, 110 iXHI CIEKTPaJibHI BJIACTUBOCTI
JOCUTh CXOXI. SIK IpaBWiIO, MAKCUMYM BIIOUTTS 1 MPOMYCKAHHS BUIPOMIHIOBAHHS
3HAXOAUTHCS B 30HI 3eneHol yacTUHM cnektpy (550 uwm). IlornuHaHHs Mae nBa
MaKCUMYMH: OJIMH y CUHBO-(iosieToBlN (440 HM), a Ipyruil — y 4yepBoHid (OJIU3BKO
660 M) gineHUI criekTpy (puc.l.) [4].
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Pucynok 1- Ycepeanenuii criektp nornmuaanas @AP nmuctkamu pisHux BuaiB pociuH (61 Bun) [4].

PiBeHb BIIIMBY “SIKOCT1” CBiTJIa HA (POTOCHHTE3 1 pOCTOBI MPOLIECH HEOTHAKOBI.
HIBuakicTe GOTOCHHTE3Y PU BUPOLIYBAHHI POCIHH y YEpPBOHIiH, 3eNeHii a00o cuHii
TUISTHKAaX CIEKTpy 3MiHIOIOThCA Ha 25-30%, a pi3HUI B POCTOBUX IIpoliecax 1
HaKoMNHuYeHHI OioMacu Moxke ctaHoButu 50-90% [5].

Ha croroguimHiil 1eHb IS CBITIOKYJIBTYPH POCIHH 3aCTOCOBYIOTH HIMPOKHIA
ACOPTHUMEHT JIPKEPEJT CBITIIA: JIAMITU PO3KAPIOBAHHS, PO3PSJIHI JIAMITH HU3bKOTO TUCKY,
pPO3pSAHI  JIAaMITK  BUCOKOTO THCKY HaOMpae TMOMYJSPHICTb BUKOPUCTAHHS
CBITJIO/II0JTHOTO OCBITJICHHS.

KoxHe mxepeno Mae CBiil CIEKTp BUIIPOMIHIOBAHHS 1 10 pI3HOMY BIUIMBA€E Ha
po3BuTOK pocnuH [6] Hatpiesi nammnu Bucokoro tTucky (HJIBT) € naitedexTuBHIIIMMU
mxepenamu cBiTiaa. KK/, nis mux namn B o6acti ®AP nocsrae 27%, mio B 1,4-2 pa3u
OlIbIIIe, HIXK JUIS JTIOMIHECHEHTHHUX JIAMIT HU3bKOTO TUCKY, B 2,2-2,5 pa3u OuIbllle HiXk
IUTSL p13HUX JIaMn BUCOKOro TUckKy tuny /IPJI®, ta kceHoHOBUX jamn 1 B 7-8 pa3iB
oinbie 3a KK/ mamm poskaproBanns. Jlammnu ny»xe HaaiiiHi (cepeHii TepMiH poOOTH
nepepumnye 12000 roauH), MaloTh BHCOKY CTaOuIbHICTH [7]. HatpieBi nammm
BUIIPOMIHIOIOTH B OCHOBHOMY B OPaH>K€BO-KOBTIH 00JIaCT1 CIIEKTPY.

JIst CBITJIOKYJBTYPU POCIHMH TPU MUTOMINA TOTyXHOCTI P; > 58+60 Bt/cm
eQeKTUBHIIMME € HaTpieBi Jammu BHCOKOTO THUCKY 3 KK/ ®AP (nwar) =26-29).
OCHOBHI XapaKTepUCTUKHN HATPIEBUX JIAMIT BUCOKOTO THCKY PI3HUX THITIB MPUBEJICHI B
Tabnui 1.

Tabnuus 1 - OcHOBHI XapaKTEepUCTUKH HATPI€BUX JIAMIT BUCOKOTO TUCKY PI3HUX THIIIB

MEKTPaIbHUAN
Tun namn Tun apocens In, | Un, | Pu, ¢ go3ﬁa(l)zin @e, | KK,
A B Bt S S S Bt n,%
1 2 3
JIHaT-400 43 | 130 | 415 | 0,10 | 0,44 | 0,46 | 124 29
LUCALOX 45 | 125 | 420 | 0,10 | 0,43 | 0,47 | 127 30
SON-T 1J1BH- 47 | 110 | 410 | 0,10 | 0,56 | 0,34 | 121 29
HOC-1 400]{HaT/2200-H- 51 | 95 | 380 | 0,10 | 0,50 | 0,40 | 102 27
HOC-2 009V UTL 495 | 98 | 340 | 0,09 | 0,51 | 0,40 | 100 29
OSRAM-
NaVvT 45 | 125 | 410 | 0,08 | 0,50 | 0,42 | 109 26
SON 4,751105| 385 | 0,10 | 0,55 | 0,35 | 102 27
HPI 3551130 | 380 | 0,30 | 0,58 | 0,12 | 92 25
SON-H BHL 400L 11 3,3 |145| 345 | 0,10 | 0,45 | 0,45 | 89 26
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s BuOOpy OOIPpYHTOBAaHMX BHUMOI IO CIEKTPY BHUIIPOMIHIOBAHHS JIaMIl
HEOOX1/IHE TPOBEACHHS OCIIIHKEHb I0 BIUIMBY OINPOMIHEHHS pPI3HUX 00JacTel
CIIEKTpa Ha PICT 1 PO3BUTOK POCIMH. Taki JOCHIKCHHS MPOBOJWINUCS JJIA PI3HUX
BUJIIB POCJIMH: OTripka, ToMarta [8]. Sk Oyso mokaszaHo JJis CBITJIOKYJbTYPH OTIpKa
Kpamie BuUMIpoMiHIOBaHHA B miama3zoHax 500-600em 1 600-700mM. Haiikpami
PEe3yNbTATH 71l IPOMHUCIIOBOI TEXHOJIOTIT 3a0e3medye CIeKTPaIbHE CITiBBITHOIICHHS
Ec : E3 : Ex = (15-20)% : (35-45)% : (40-45)%. IcToTHO iHIIIi BUCHOBKH PO Kpalili
CHeKTpHu Oyiu OTpMMaHi Ha IeHo31 TomaTty. [Ipu BumpomiHioBanHi B oOnacti 600-
700HM TIPOAYKTHBHICTH LIEHO3y TOMaTa HaiBuIla. BumpomiHioBaHHS B Jiama3oHax
400-500 1 500-600HM, HEOOXiAHO B HE3HAYHUX YaCTKaX, 3a0€3MEeUyI0YH, OYEBUTHO,
dboTomopdoioriudl mpolecu B pociauHax. Bumorn 1m0 Kpammx CHeKTpalbHUX
XapaKTePUCTHK IS CBITIIOKYJIbTYpH TOMaTa BUrisiaaoTh Tak: Ec : E3 : Ex = (10-20)%:
(15-20)%: (60-75)%. Takox 3adUINAETbCS HE3'ICOBAHE IHUTAHHS TPO BIUIUB
CHEKTPaJIBHOTO CKJIaay CBITJIA HA POCIUHU PI3HUX COPTIB OJTHOTO BUTY.

Jns  BukopuctanHss HJIBT B yMoBax 3akpuToro TIpyHTY HEOOX1IHO
ONTHUMI3yBaTH CIEKTPAIbHUM CKJIaJ] BUIPOMIHIOBAaHHS IIiJI KOHKPETHY CBITJIO
KYJIbTYPY POCJIHH 1 MAKCUMAJIBHO IMIJIBUIIMTH TPOMEHEBHI MOTIK B 1iil o6nacti AP,
MIPUYOMY OCOOJIMBOI yBary 3aciyroBylOTh NMUTaHHS BIUIMBY pI3HMX J00aBOK Ha
CHEKTpabHI XapaKTEepUCTUKH Ta eKcIuTyaTauiiini napamerpu HJIBT.

B po6ori [9] npoBeneno nocmimxenns npouecis B HIIBT ta 3’ scyBaHHS NUISIXIB
iX BIIOCKOHaJIEHHS. 3p00JieHO aHali3 (aKTopiB, 1110 BILIMBatOTh Ha nmapameTpu HJIBT.
Buxonsuu 3 Toro, mo BunpomidtoBanus HJIBT B IU- o6nacTi criekTpy cknanae 32%,
a BumpomiHioBaHHs D-gymnetry Na-25%, NIOBUINEHHS MOXIJIMBE 3a PaxyHOK
3MeHIIeHHs YacTku [Y - BUmpomiHIOBaHHS, a00 3a paXyHOK 3MEHIIEHHS TEIJIOBOIO
MOTOKY 3 BI/IMIOB1IHUM MIEPETBOPEHHSIM €HEPTii B BUAMME BUNIPOMiHIOBaHHS. DakTopH,
KOTp1 BIUTMBAIOTh HA TIEPEPO3NOALT EHEPTii MK CKJIaIOBUMU EHEPTETUYHOTO OaaHCy
€ miameTp po3psAHoi TpyOKH, Temmeparypa ii CTIHOK 1 TeMIeparypa po3psiay.
B3aemM03B’ 30k 11uX (pakTopiB moTpedye X ONTUMAILHOTO BUOODY.

Metow pobdOTH € JOCHIKEHHS CHEKTPaIbHUX XapaKTePUCTHK JHKepen
MITYYHOTO OCBITJICHHS 3 €()eKTUBHUM CHEKTPAIBHUM CKJIAJIOM BUIIPOMIHIOBAHHS IS
CBITJIOKYJbTYpH pociauH. OOrpyHTYyBaHHs BHOOpPY amajbraMu BHCOKOIHTEHCHBHHX
JDKepen CBITJIa 3 J0OAaBKaMHM JIy)KHUX METaliB Le310, Kaiito, pyoiairo. BeranoBuru
BIIMIHHOCTI B peakiii pociud TomatiB ['10pung Tapacenko Ta Jle bepao Ha
HAaKOIWYEHHSI MITMEHTIB Ta iX CIHIBBIJHOIICHHS MpPHU JIOAATKOBOMY OCBITJIEHHI
namnamu JIHaT400, BHCOKOIHTEHCHUBHUMH JDKEpEIaMu CBITJIa 3 HAlOBHEHHSAMH
po3psaHoi Tpyoku (20at.%Hg, 77at.%Na, 3at.%Cs20); (20at.%Hg, 75ar.%Na,
5ar.%Cs); (20 at. % Hg, 73 at. % Na, 7 at. % Cs); (20 at. % Hg, 70 at. % Na, 10 ar.
% Cs). 3anponoHyBaTH BUCOKOIHTEHCHBHI JIPKEpEIa CBIT/Ia 31 3MEHIIIEHOI0 KUIBKICTIO
PTYTi, 3 BU3HAYCHUMH J00aBKaMU 11€3110 B aMajIbrami JJis BUPOIyBaHHS TOMATIiB B y
MOBaXx 3aKpUTOTO IPYHTY.

Metoauka npoBeleHHsSI eKCIePUMEHTAJIbHMX Ppodit. JlocmimKyBaiuch
HATPIEBI JIAMITA BUCOKOTO TUCKY 3 PO3PSATHUMU TPyOKaMU 3 MOTIKPUCTATIYHOTO OKHUCY
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AITIOMIHII0 — 30BHIIIHIN gAlaMeTp 8,9 MM, MDKEJIEKTPO/IHA BiICTaHb - OJU3BKO 85MM,
HAMOBHIOBAIUCH 25 MI' amaibraMi 1 KCEHOHOM MPU XOJOJHOMY THCKY Oiu3bko 20
MM.pT.cT. Ckitaa amanbramMu Hatpiro 3 godapkamu: 1e3iro (Hg-20 %, Na-75 %, Cs-5
%), xaiito (Hg-20 %, Na-79 %, K-1 %), pyoiniro (Hg-20 %, Na-79 %, Rb-1%).

Amanbsramu Na - Hg - Me Oyiu BUTOTOBJIEHI 3 TOYHICTIO JI03YBaHHS OCHOBHHUX
komrnoneHntiB 0,5 %. Jlns oxepkaHHS amanbraMy BUKOPHCTOBYBAJIWUCH HATPIH
Bucokoi uuctotu (TY-48-03-54-79) 1 pryrs mapku P-OOO. Bwmict no6aBok B
amanmerami O0yB Bim 1 nmo 10atr.%. Ychoro BUTOTOBIISJIOCS MO S5 3pa3KiB Jiamm 3
aMaJIbraMol0 KOKHOTO cKJiany. J{is crabinmizalii eIeKTpUIHUX CBITJIOBUX ITapaMeTpiB
JIAMIIY [iepe]] BUMipaMH BinantoBaauch npotsirom 100 4. BumiproBaHHS eIEeKTPUUHUX
1 CBITJIOBUX IapaMeTpIiB BUKOHYBajach BIAMOBIAHO 10 BUMOT [9]. [loxubka BuUMIpY
CJIEKTPUYHUX 1 CBITJIOBUX MapaMeTpiB He mepeBulrye 5%. Bumipu crnekTpalbHUX
XapaKTEPUCTHUK MPOBOJMIM 3a aonomororo crnekrpomerpa MCII-51 i3 npuitmayem -
OOV -22 (uyrreBuid y mianazoHi 400-1200um), peectpauiro (OTOCTpyMIB- 3a
nonomMororo norenuiomerpa KCII-4 ta undposoro BoasTmeTpa B7-27. I'pagyroBanHs
YCTAHOBKH IO CTIEKTPaIbHIN YyTIMBOCTI MPOBOIUIIACH 3a jortoMororo jamnu CHUPIL-
8,5-200 Boms(hpamMoBOIO CTpiuK0r0. BuMipu mapameTpiB J1aMIl MPOBOMINCH TIPU 3MiH1
noTy>kHOoCT1 jamnu P, Big 250 no 600 BT, nepekpuBarouu AlanazoH TpaJuLIMHUX IS
cragnaptanx HJIBT nutomux notyxkuocteit (P1 = 40+60 Bt/cm).

O06'exTOM JOCTIHPKEHHSI CITYKIJIM POCIMHH TOMaTiB copTy ['10pua TapaceHko i
e bapao. PociuHu onpoMiHEHH1 CBITJIOM JIaMII 13 PI3HUM CHEKTPAJIbHUM CKJIAJIOM
BUNpOMiHIOBaHHSA. @oronepion ckjgaB 16 roauH. PocivHM ONmpoMiHIOBAIUCA
npoTsarom 28 nHIB. Sk jxepena cBiTia Oyiau oOpaHi HATPIEBI JIAMITH BUCOKOTO THUCKY
3 n00aBKaMM 1€3110, a TAaKOXK ISl MOPIBHSHHS, HATPIEBI JIAMIIM BHCOKOTO THUCKY
JIHaT400, pTyTHi JIaMII1 BUCOKOTO THCKY 3 JIIOMIHO(DOPHUM MHOKPHUTTSIM Ha KOJOI
JIPJI®400. InrencuBHicTs ompomineHHs cknanana 120B1/m2. PiBeHb onmpoMiHEHHS
BHU3HAYaIX 32 METOAUKOIO [10]. BMICT MIrMeHTIB BU3HAYAIM CIEKTPO(POTOMETPUIHUM
metoaoM [11] va potomerpi KOK-3MII. 3pa3ku 1ucTiB AOCTIHKYBAIU HA 22-UH ICHb.

Buknan ocHoBHOro marepiasy. Harpiesi laMmnu BUCOKOTO TUCKY € HAMOUIbII
e(heKTUBHUMHU Ha ChOTOJHI JDKEpeJaMU CBITJIa, OCKUJIBKH CBITJIOBA Bijgada, TEPMiH
poOOTH 1 CTaOUIBHICTh 32 YaCOM — OJIHI 3 HAaWKpaIUX MapaMeTPiB Cepell yCiX JKepent
cBiTia. HarpieBi naMnu BUCOKOTO THCKY MalOTh €KOJOTIYHI MEpeBaru HaJ 1HIIUMU
JDKepesiaMu CBITJIa 3 YHUCTO PTYTHOK OCHOBOIO, OCKUIBKHM MUTOMA KUTBKICTh PTYTI Ha
TeHEepalil0 OJUHULI CBITJIOBOrO MOTOKY y HATPIEBHX JaMI — HalMEHIa cepej ycix
PO3PSAIHUX JIaMIT 31 PTYTHOK OCHOBOIO. Bcl 111 mepeBaru HaTpi€BUX JIaMIl BUCOKOTO
TUCKY [1al0Thb MOJKJIMBICTH Ta HOBI MEPCHEKTUBH BUKOPHCTAHHS IUX JKEpEN y
termuyHoMy rocnogapctsi. Aje y HIIBT 70 % BuanMoro BUIPOMiHIOBAHHS IIUX JIAMIT
30CepeIKEHE B JKOBTOrapsiyiil Ta >KOBTIM NUISHKAaX CHeKTpy. B crekTpi cyTrTreBo He
BHCTa4a€ CHHHOTO Ta YEPBOHOT'O BUIMPOMIHIOBAHHS, 1 1€ € TOJIOBHUM HEJIOIIKOM ITUX
Jamrl.

[TomnimnieHHs CHEKTPAIBLHOTO CKIaay MOKe OyTH TOCATHYTO BBEIACHHIM y CKJIal
amMajbramMy TOMIMNIIYIOUUX T00aBOK, TOOTO TaKWX €JIEMEHTIB, y SKUX MOTCHIIAIH
10Hi13a1i1 He BUIE a00 xoya O OMM3BKI JO0 QPNna. TakuMH eneMeHTaMHu OyIyTh JTy>KHI
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METAJIM  KaJiH,

pyoinin,

nesin  (¢=1,39+2,09B). JlocmipKkyBaauch JaMmu 3

PO3pSAHUMH TpyOKamMu giameTpoM 8,9 MM, MIKEIEKTpPOAHA BIACTaHb — 85 MM 1
CKJIaJIOM aMaJibraMu HaTpiro 3 nobaBkamu me3ito (Hg-20 %, Na-7 5%, Cs-5 %), kairo
(Hg-20 %, Na-79 %, K-1 %), py6ixito (Hg-20 %, Na-79 %, Rb-1 %).

B pesynbraTi mpoBeIEHUX EKCIIEPUMEHTIB OTPUMaHI HACTYMHI pPe3yJbTaTH.
CrektpanbHiil ckjiaa BUIpoMiHIOBaHHA Jami 3 goOaBkamu Cs, K, Rb mae npemro
MEHIIy (B TOPIBHSHHI 31 CTaHAAPTHUMU HATPIEBUMM JIaMIIaMH BHUCOKOI'O THCKY ) B
ob6nacti 500-600 HM 1 3HAYHO OLIBIITY 1IHTEHCHUBHICTH B 4epBOHIK (600-700 HM) Ta
OmkHIN 1HppauepBoHii 06nacTax (puc.2).
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Pucynok 2 — Po3nofin BiTHOCHOT CIIEKTPaIbHOT €HEeprii BUIIPOMIHIOBAHHS JIAMII 3 Pi3HUM

HAaIIOBHCHHAM

VY tabnuui 2 npuBeneHi JaHi Mpo BMICT XJI0po@uTy 1 KApOTUHOIAIB (MKI/M CHPO1
Macu) y pociauHax tomara copTiB e bapao 1 I'iopun Tapacenka ompomiHEHHX
HATPIEBOIO JIAMITOI0 BUCOKOTO TUCKY NOTYXHicTi0 400BT, pTYyTHOIO JJaMIIOI0 BUCOKOTO
THUCKY 3 JIIOMIHO(QOPHUM MOKPUTTSAM Ha K001 oTy>kHicTio 400BT, HaTpiii - 11€31€BOIO
JIAMTIOI0 BUCOKOTO TUCKY MOTYX)HIicTIO 400BT.

Tabnuus 2 — Bmict xmopoginy 1 KapoTHHOINIB (MKI/T) y JUCTKax TOMariB copTiB ,,/le bapao™ i
,,1 10pun TapaceHka”, OIpOMIHEHHX HATPIEBOIO JIAMIIOI0 BUCOKOI'O TUCKY NMOTYyXHicTio 400BT,
PTYTHOIO JIAMIIOI0 BUCOKOT'O THCKY 3 JIIOMIHOOPHUM MOKPUTTSM Ha KoJ0i notyxHictio 400BT,
HaTpPiN-11€31€BOIO JIAMITOI0 BUCOKOTO TUCKY TOTYXHICcTIO 400BT

Copt ’ . v
TOMATIB »Je bapao .1 10pun Tapacenka
Tun JHaT | APJI® | Na-Cs IIpuponne JHaT | APJI® | Na-Cs | Ilpuponue
JIAMITH 400 400 400 OCBITJIEHHS 400 400 400 | ocBiTiaeHHS
Jenn 22 22 22 22 22 22 22 22
Ca 740+ | 681+ | 1217+ 703+ 798+ | 713+ | 943+ 821+
34 34 176 67 75 38 72 39
Cs 211+ | 172+ | 1213+ 250+ 299+ | 227+ | 341+ 240+
25 67 258 84 53 77 58 46
CatCh 951+ | 853+ | 243+ 953+ 1097+ | 940+ | 1284+ 1061+
27 65 351 34 258 26 137 37
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Ck 447+ | 261+ | 273+ 291+ 323+ | 262+ | 1034+ 280+
56 32 75 26 84 55 246 75

Ca/Ch 3,5+ | 3,9+ 1+ 2,8+ 2,7 | 3,1+ | 2,8+ 3,4+
0,41 0,22 0,48 0,65 0,38 0,67 0,52 0,46

Sk BuaHO 3 TabnMIl 2 y 22-X IeHHUX poCIMH ToMatiB copTiB [le bapao 1 ['iopun
Tapacenka cymapue cmiBBigHOmEeHHS BMIcTy (Ca+Cs) xmopodiny a(Ca) Ta
xyopodiny 6(Ce) mipu ompoMiHEHHI HATPIN-1IE31EBUMHU JaMIIaM{ BWINE, HIK TIPH -
JIHaT 400, JPJI®400- ma 1479, 1577 mxr/m, 1 187, 344 wmKr/M, BIiZIIOBiZHO.
Binnomenus Bmicty xiopodiny a 1 ¢ (Ca/Cs) mpu onpoMiHEHHI JIaMIlaMU HaTpiii-
nesieBumu sammnamu, JIHaT400 1 APJID400 coptie e bapao i I'iopun Tapacenka
301bIIYBaIHCS HA 22-1 IEHb 32 paXyHOK 3MI1HH (3MEHIICHHS ) XJIOPO(1Ty 8, CTOCOBHO
xnopodiny a. Y 22-x neHHux pociauHax copTy Jle bapao koHIEHTparlisi KapoTHHOIIIB
(Ck) 30inbmyBanace npu omnpominenHni JJHaT400 na 156mkr/r. ¥V copti T'i6pun
Tapacenka Ck 3MIHIOBAJIOCS MPU OMPOMIHEHHI HATPIN-1I€31€EBUMU JIaMriaMu Ha 754
Mkr/r, JIHaT400-53 Mkr/T.

Haounime mnpejcTaBieHa 3ajeKHICTh BMICTY MITMEHTIB Yy JIMCTKax pPOCIUH
ToMmaTiB copTiB ,Jle bapao” 1 ,I'iOpun TapaceHka” mpu OCBITJIEHI PO3PSIAHUMHU
JaMIlaMy BUCOKOT'O TUCKY Ha PUCYHKY 3.

CatCe
METIT
2500 ——

2000

1500

1000

500 | }
0 T T

JHaT OPJI Na-Cs
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Pucynok 3 — BMICT mIrMeHTIB y JIMCTKax pOCIMH TOMaTa copTiB ,,Jle bapao” 1,,I'ibpun Tapacenka”
IIPH J10/IaTKOBOMY OCBITJIEHI PO3PAIHUMHU JIaMIIaMU BUCOKOT'O THUCKY 3 I00aBKaMu 11€3110, JaMIIaMH
JHaT, /IPJI®

Ax BUIHO 3 pUCYHKY cymapHe criBBigHomeHHsa BMIcTy (Ca+Ces) xiopodiny
a(Ca) ta xnopodiny 6(Cs) mpu ONPOMIHEHHI HATPIN-1I€31€BUMHU JIaMIIaMH COPTY
tomarty Jle bapao Buie BaBiul, Hi>k Nipu onpomiHeHH1 Jamnamu JJHaT 400, IPJI®400.

[poanasizyBaBIiy picT POCIMH MPH JI0JJATKOBOMY OCBITJICHHI HATPIEBUMH JIAMITAMU
BHCOKOTO THCKY 3 J0OaBKaMH I1€31t0 PI3HOTO CKJIATy aMaibraM, MPEJCTaBIMO 3aJISKHICTh
e(peKTUBHOCTI OCBITJICHHS POCJIMH Bif] CKJIQ/Ty amajibram (puc. 4).

326



D, (Ca+CE)

BITH. 0. | MKT/T
—
20000 1000 13—
10000 + 3500 4+—
0 0

1 — (20at%Hg, 77at1.%Na, 3at1.%Cs20); 2 — (20at%Hg, 75at1.%Na, 5a1.%Cs); 3 — (20 at. % Hg, 73
at. % Na, 7 at. % Cs); 4 — (20 ar. % Hg, 70 at. % Na, 10 ar. % Cs); A — CBITJIOBUH MOTIK
BUIIPOMiHIOBaHHS; b — cymapuuii BMicT nirmentis (Ca+Cs).

Pucynox 4 — BMiCT mirMeHTiB y JUCTKAaX POCIMH TOMATIB MPU OMPOMIHEHI HATPIEBUMHU JIAMITaMH 3
Pi3HUM HAITOBHEHHSM

BuponiyBanHs pociuH Ha MEpIIMX eTanmax pPO3BUTKY I[I0Ka3auo, L0 MpH
JI0OIATKOBOMY OCBITJIEHHI BUCOKOIHTEHCUBHUMHM PO3PSATHUMHU JlaMIlaMu 3 J0OaBKaMu
1e3ito, Akl MawTh ckian amanbramu (20at%Hg, 75at.%Na, 5at.%Cs), HanO1IbII
e(eKTHUBHE.

Bucnosku: B yMoBaxX TEINIMYHOIO TOCMOIAPCTBA BHKOPHCTOBYIOTBCS Di3HI
BUIH JuKepen cBiTia. HailOuibin edeKTHBHUM [DKEPEIOM CBITNA € HATPi€Bi JaMIIH
Bucokoro THcKy ([HaT 400), ane Hemonikom € Te, IO JaMIIM BHUIPOMIHIOKOTH B
OCHOBHOMY B OPaH)KEBO-KOBTii 00J1aCTi CIIEKTPY.

JlocniKeHo CHEeKTp BUIPOMIHIOBaHHS JyroBoi pTyTtHoi jamnu (IPJI400),
BHUCOKOIHTeHCUBHOI HatpieBoi jamnu (JJHaT400), BUCOKOIHTEHCUBHUX JXKeEpen 3i
CKJIaZIOM aMaJibraMu HaTpiro 3 nobaBkamu me3ito (Hg-20 %, Na-7 5%, Cs-5 %), kairo
(Hg-20 %, Na-79 %, K-1 %), py0ixito (Hg-20 %, Na-79 %, Rb-1 %). B pe3ynbrarti
CKCIICPUMCHTIB BH3HAYCHO, IO CIEKTPAIbHIN CKIaj] BUIPOMIHIOBAHHS JIaMIl 3
nobaskamu Cs, K, Rb Mae MeHIIy 1HTEHCHBHICTh BUIPOMIHIOBAHHS B MOPIBHSHHI 31
CTaHJApTHUMH HATpl€BUMH Jiamriamu Bucokoro tucky (J{HaT400) B o6macti 500-600
HM 1 3HA4YHO OuJbIly IHTEHCHBHICT, B 4epBoHI (600-700 HM) Ta ONMKHIM
iH(dpadyepBoHiit oOmactsx. s excriepumeHTy Oysio BUOpaHO TOMAaTH JIBOX COPTIB
I'6pun Tapacenko ta [le bepao, sixi Oynu qonatkoBo ocBiTiieHH1 Jammnamu [[PJ1400,
JIHaT400, BUCOKOIHTEHCUBHUMM JIK€peJlaMU CBITJIA 3 J0OaBKaMU 11€3110,

BcranoBieHo BIIMIHHOCTI B peaKui'l' POCIMH Ha HAKOTWYCHHS ITITMEHTIB.
CymapHuii BMICT xnopoq)my 1 KapOTHHOIZIB y copTax TomatiB Jle bapao 1 F16p1/1;[
Tapacerka Ipy OMPOMiHEHHI HATPIEBOFO JIAMIIOK0 BUCOKOTO THCKY 3 100aBKaMH LIE3it0
€ BuuM B 1,4+2,5 pasu, Hixk npu onpominenni JJPJI®400 i [IlHaT400. CkoperoBano
BUOIp BHUCOKOIHTEHCHUBHOI'O JDKEpesia CBITJA 3 HAMOBHEHHSMH PO3PSIAHOT TPYyOKHU
amanberamu (20at%Hg, 77a1.%Na, 3a1.%Cs20); (20at%Hg, 75a1.%Na, 5a1.%Cs); (20
at. % Hg, 73 at. % Na, 7 ar. %Cs)' (20 ar. %Hg, 70 at. % Na, 10 at. % Cs). ITokazano,
IO TPH JOJATKOBOMY OCBITJICHHI BHCOKOIHTCHCUBHMMM PO3PSUIHMMH JIAMIIAMU 3
no0aBKaMu 11€3110, SIKi MaroTh ckian amanbramu (20 at. % Hg, 75 at. % Na, 5 at. %
Cs), BUpOIIYBaHHS POCIIMH HA MEPIINX e€Tarax po3BUTKY HAOUIbII €(heKTHUBHE.
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AHHOTALIUA

UCIIOJb30OBAHUE HCTOYHUKOB UCKYCCTBEHHOI'O CBETA JIJIsA
BE3OITACHOT' O BBIPAINMBAHUSA CEJIbCKOXO3ANCTBEHHbBIX
KYJIBTYP B YCJIOBUSAX 3AKPBITOI'O I'PYHTA

Bemut U.A.

Oonum u3 nymei uHmeHcUu@uUKayuu nNpou3800CmMea 3K0N02UYEeCKU YUCMOU
nPOOYKYuUu 6 YCI08UAX 3AKPbIMO20 2PYHMA S6N11emcs NpumeHeHue o00JyYyeHus
pacmeHuli UCKYCCMBeHHbIM c8emoM. B pabome paccmompenvt ocobennocmu
UCNONIL308AHUSL  UCMOYHUKOB  UCKYCCMBEHHO020 OCBeWeHUss ¢ IPDeKmusHvim
CHEKMPATbHBIM COCIMABOM U3NAYHUEHUS. U YMEHbULEHHbIM COOeplICcanuem pmymu OJis
Cc8emoKyIbmypsl pacmerull. Mcciedosanucs 8biCOKOUHMEHCUBHbLE HAMPUEBble JIAMNbL
({{HaT400), evicoxounmeHcugnvie UCMOYHUKU C COCMABOM AMAIbeAMbl HAMPUSL C
oobaskamu yeszus (Hg-20%, Na-7 5%, Cs-5%), xamus (Hg-20%, Na-79%, K-1 %),
pyouous (Hg-20%, Na-79%, Rb 1%). B pesyromame 3xcnepumenmod yCmaHo8ieHo,
Ymo CneKmpanbHoU cocmas uziyuenus iamn ¢ oovaskamu Cs, K, Rb umeem menwutyio
UHMEHCUBHOCb UTYHEHUS NO CPABHEHUIO CO CMAHOAPMHLIMU HAMPUEBLIMU TIAMNAMU
gvicokoeo oasnenus ([{HaT) 6 obnacmu 500-600 um u 3HauumenvHo OOIbULYIO
unmeHncusnocms 6 kpacHot (600-700 um) u oaudxicneu ungpaxpacuou obnacmsax B
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9KCnepumeHnme OblLIU UCNOIb308aHbI MomMamyl 08yx copmos 1 ubpuo Tapacenko u /le
bapao, xomopuvie 6viiu Odonoanumenvro oceeweni namnamu JPJ1400, /[HaT400,
8bICOKOUHMEHCUBHBIMU UCMOYHUKAMU C8ema C HANOJHEHUeM pas3psoHOU mpyoKu
(20am% Hg, 77am.% Na, 3am.% Cs20) (20am% Hg, 75am.% Na, 5AT.% Cs) (20
am.% Hg, 73 am.% Na, 7 am.% Cs) (20 am.% Hg, 70 am.% Na, 10 am.% Cs).
Yemanoesnenwl paznuuus 6 peaxyusx pacmernuti momamos copmos /e bapao u I'uopuo
Tapacenxo na naxonnenue nuemenmos u ux coomuoutenue. Cymmapnoe cooeparcanue
xXnopoguina u kapomunouoos 8 copmax momamos /e bapao u I'ubpuo Tapacemnko
npu 00IYyUeHUU HampuUesoll 1AMNOU 8bICOKO20 0ABleHUsl C 000ABKAMU Ye3Usl 8bluie 8
1,4 + 2,5 pasa, wem npu ooayuenuu J{PJIDP400 u JTHaT400.

Ilpu OononHumenvHom oceewyeHUU BbICOKOUHMEHCUBHBIMU — PA3PAOHbIMU
aamnamu ¢ 006askamu ye3usl, Komopule umerom cocmaeg amanveamsl (20 am.% Hg, 75
am.% Na, 5 am.% Cs), evipawusanue pacmenuii Mmomamos HAa Nepevix 2Manax
pazeumusi s61s1emcsi Haubosee d¢hHexmusHviM.

Abstract

USE OF SOURCES OF ARTIFICIAL LIGHT FOR SAFE EXPLORATION
OF AGRICULTURAL CROPS IN CONDITIONS OF CLOSED GROUND

l. Velit

One of the ways to intensify the production of environmentally friendly products
under closed ground conditions is to apply irradiation of plants with artificial light.
The paper considers the peculiarities of using artificial lighting sources with an
effective spectral composition of radiation and a reduced content of mercury for light
cultures of plants. High-intensity sodium lamps (DNaT400), high-intensity sources
with a composition of amalgam of sodium with additives of cesium (Hg-20%, Na-7 5%,
Cs-5%), potassium (Hg-20%, Na-79%, K-1 %), rubidium (Hg-20%, Na-79%, Rb 1%).
As a result of experiments, it has been established that the spectral composition of the
radiation of Cs, K, and Rb supplemented lamps has a lower radiation intensity
compared to standard high pressure sodium lamps (DNaT) in the region of 500-600
nm and a significantly higher intensity in red (600-700 nm) and near infrared regions
In the experiment, the tomatoes of the two varieties Hybrid Tarasenko and De Barauo,
which were additionally illuminated by DRL400, DNT400 lamps, high intensity light
sources with filling of a discharge tube (20at% Hg, 77at% Na, 3at% Cs 20) (20am%
Hg, 75am.% Na, 5am.% Cs) (20 am.% Hg, 73 am.% Na, 7 am.% Cs) (20 am.% Hg, 70
am.% Na, 10 At% Cs). Differences in reaction of plants of tomatoes of varieties De
Barao and Hybrid Tarasenko on accumulation of pigments and their correlation are
established. The total content of chlorophyll and carotenoids in the varieties of De
Barao and Tarasenko hybrid when irradiated with a high pressure sodium lamp with
additives of cesium is higher in 1,4 to 2,5 times than when irradiated with DRLF400
and DNaT400.

With additional illumination, high intensity discharge lamps with cesium
additives containing amalgams (20 at.% Hg, 75 at.% Na, 5 at.% Cs), the growing of
tomato plants in the early stages of development is most effective.
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