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Was examined influence of electromagnetic waves on the
activation of enzymes of barley and wheat malt, brew yeast, the
processes of grain mashing, lighting wort on the stability of the
finished beer. Was made a detailed analysis of selected during
examination process physical factors of electromagnetic
radiation. These factors are recommended for optimal brewing: a
constant magnetic field of X-ray radiation at a wavelength of A =
1,542 « 10"°m, ultraviolet radiation using a nitrogen gas laser at a
wavelength of A =3,378 « 10"m. There were chosen optimal
modes of electromagnetic waves for each of the reviewed
objects: malt, yeast, enzymes. Research will promote extractivity
increase and completeness of congestion ensugaring, which will
provide full flavor and stability of beer.
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YNPABJNIHHA BIONOriMHAMM CEPEAQOBULLLAMMU

3.M. PomanoBa, B.C. 3y6uenxo, M.B. Kapnyrtina, M.C.PomanoB
Hayionanenuii ynisepcumem xap4o6ux mexHonoziil

Y cmammi onucano OocniocxcenHs 6nIuGy  eNeKmpOMACHIMHUX X8Ulb  HA
aKkmusayiio gepmenmis AUMIHHOO MAd NULEHUYHO2O CON00Y, NUGHUX OPIJCONCTE, HA
npoyecu 3amupants 3epHONPOOYKMIE, OCGIMIEHHs CYCIA, d MAKOXMC HA CMITIKICN®
2omoso2o nusa. Ilposedeno oemanvnuii ananiz UOpanux y npoyeci 0oCrioNiceH
Qizuunux haxmopis enexmpomMacHimHo20 ONPOMIHIOBAHHS Md PEeKOMEHO08AHE
onmumaneHe Ol NUGOBAPIHHS BUKOPUCMAHHA NOCMITIHO20 MACHIMHO20 NOJI,
DEHM2eHIBCHK020 ONPOMIHIOBAHHA Npu  Ooexcuni  xeuni A = 1,542:107xm,
yaempaghionemoso2o GUNPOMIHIOBAHHS 30 OONOMO20I0 A30MHO20 2306020 JA3epd
npu  Oosacuni  xewni A= 3,378107m. Iidi6pano onmumansui - pexcumu
eNIeKMPOMACHIMHUX KOMUBAHL OISl KOJMCHO2O 3 DO3STAHYMUX 00 'cxmig (conooy,
Opidicocie, pepmenmuux npenapamis). J[ocuiodncenis cnpusmumyms nioGuiLeHHIo
eKCMpAKmueHoOCmi  ma HNOBHOMI OYYKPeHHs 3amopie, d ye, Y C6010 uepey,
3a0e3nequms NOGHOMY CMAKy i CMItIKicmb nuea.

Knwuoei crosa: enexmpomacHimue SUNPOMIHIOBAHHS, DEHMEEHIGCbKI NPOMEHI,
Opidicodci, bionociune cepedoguiye, NUSO.

3a 00’€KTH AOCHIKEHb Opaju BOAHI PO3UMHU MOAPIOHEHUX 3€PHOMPOAYKTIB
(3aTOpM), MPUTOTOBJIEHI I’ IThbMAa CHOCOOAMHU, IPIKILKI, TOTOBE CyClo, (pepMEeHTH1
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npenapatu amuionmitiuHoi ai1i (Tepmamin 1 Can-Cynep), el1eKTpOMarHiTHI KOJU-
BaHHS PI3HOMAHITHOTO XapaKTepy.

®di3uyHI, XIMIYHI Ta PI3UKO-XIMIYHI METOM O0OPOOJIEHHS! BUKOPUCTOBYIOTh Ha 0a-
rarbOX TEXHOJIOTTYHMX CTaifX: Ha €Tamnax OJep>KaHHS CHUPOBHMHH, ii TEPETBOPEHHS,
OJiepKaHHA TOTOBOI MPOAyKIi ¥ OOpOOJCHHA 3 METOI ITPOJOBKEHHA TEPMIHIB
30€epiraHHs.

EnekTpoMarHiTHI XBUJI € MOEAHAHHAM EJIEKTPUYHHMX 1 MarHiTHUX noms. B
OKpEMHX BHIAJKax IepeBakae Ta ado 1HINA CKIagoBa. Tak, eneKTpuuHi (30Kpema
€JICKTPOCTATUYH1) 1 MarHITHI TIOJISl BUHUKAIOTh K PI3HOBU/IN €ICKTPOMArHITHUX.

Ha cbhoroaHiiiHii JeHb ICHY€ BEIMKa PI3HOMAHITHICTH METO/IIB 0OOpOOKH MUBa 3
METOIO MIJABUIICHHS HOro TEpMIHIB 30€piraHHs: TEPMIUuHA MacTepU3allid 1 CTEpUIIi3a-
i, BHUKOPHUCTaHHA XIMIYHMX PEUOBMH 1 KOHCEPBAHTIB, YJIbTpadiibTpariis;
eneKkTpodizuuHl METoau OOpOoOKH (eJIeKTpOoMarHiTHa OOpoOKa TOJIAMH BHCOKOI 1
HAJBMCOKOI YaCTOTH, pajiailiifHa macrepusallisi, yabTpadioaeToBe ONPOMIHIOBAHHS,
00po0OKa NPY>KHUMH XBUJIAMH, BUKOPUCTAHHS €IEKTPUYHHUX TIOJIB HA3bKOT 1 BUCOKOI
HANpyry, BUKOPUCTAHHS TIOCTIAHOrO 1 3MIHHOTO MarHiTHUX nojiB). [Ipore npuknamis
MPAKTUYHOTO 3aCTOCYBAHHS €IEKTPOQPIZUIHOrO BILUTMBY HA YIOCKOHAJICHHA IPOIIECIB
MUBOBAPIHHS MAaJIO.

Tak, Hanpukniaa, 3AaTHICTH [Y-BUITPOMIHIOBAHHS YTBOPIOBATH TEIUIOBUH MOTIK
BEJIMKOi TYCTHHH Ha TOBEPXHI 1 TPOHMKATH B TOBIIY MaTepialy, MPOCTOTa anaparyp-
HOro O(OPMJIEHHSI CTBOPIOIOTH MEPESAYMOBH JI0 IIMPOKOrO HOro BUKOPUCTAHHS B
Xap4OBIi MPOMHUCIIOBOCTI.

V¥V 3-KkonvBaHHS 3a0€3MeUy0Th MIBUAKUI NMepedir TAaKMX MPOLECIB, SIK €KCTPAKLIIA,
eMyJIbIyBaHHA, JUCICPTYBaHHA, NEPEMINIyBaHHs, aUQy3id, 03pIBaHHSA HAMOIB
Toio. PazoM 3 TuM, 3a IOMOMOTOKO 10HI3YHOUOI pamialii MOKHA MIPUTHITUTH KUTTE-
JISUTBHICTh MIKPOOPTAaHI3MIB, 1[0 BUKJIMKAKOTh MCYyBaHHA NPOIYKTIB, 0€3 MiABHUIICH-
Hs TEMIEPaTypu OCTaHHIX. YJIbTPA3BYKOBUI Ta 10HI3YHOUMHA BIUTMBU CHOPUSAIOTH
MOMIMIIEHHIO TIpoIiecy (GLIbTpPALIii.

Takum urHOM, (I3UUHI, XIMIYHI W KOMILIEKCHI (DI3UKO-XIMIUHI METOau 0O0po-
OJIEHHS! BAKOPUCTOBYIOTh Ha 0araThOX TEXHOJOTYHUX CTA/IISIX: HA €Tanax OfepKaHHA
CUPOBUHH, il MEPETBOPEHHS, OACPXKAHHA TOTOBOI MPOAYKINi i 0OpOOJEHHS 3 METOHO
MTPO/IOBYKEHHS TEPMIHIB 30€pIraHHs.

CrHiekTp €NEeKTPOMATHITHUX KOJMBAaHb IMPOKWH. 3HAYEHHS 4YaCTOTH KOJIMBAHb
3MIHIOIOTECS Bifl JIEKiTbKOX B cekyHmy a0 10%° Tepr (I'm) i Gimbime. KinpkicHi 3MiHT
B YaCTOTI KOJIMBAHb BUABJIAIOTHCA B ICTOTHUX SIKICHUX MEPETBOPEHHSAX. Y pE3yJIbTaTi
€JIEKTPOMArHITHI XBUJII OJHAKOBOI MPUPOJIY, aJie PI3HOI YACTOTH PO3PIZHAIOTHCSA 3a
CBOIMHM BJIACTUBOCTAMHU i €()EKTOM BILIMBY Ha PEUOBHHY.

[lepearamu aii (Pi3MUHKUX UMHHUKIB € iX €KOJOTIYHA YMCTOTa Ta MPOCTOTa
BUKOPHUCTAHHS, & OCHOBHE — MOXJIMBICTh O€3KOHTAKTHO BILIMBATH Ha O10JIOTTYHE
CEpENOBHUIIE  KOHTAKTHO JISTA HA NEpeOIr XIMIYHMX, OIOXIMIYHHUX 1 (pepMEHTa-
TUBHUX TIpolieciB. [TpruyomMy mig BIMBOM (h13MYHUX METOMIB Y XapuoBUX 00 €KTaxX
HEPIIKO TPOXOJATh PI3HOMAHITHI PEAKIli, M0 TMO3UTUBHO BIJOUBAETHCSI Ha
TEXHOJIOTYHMX Tipornecax. [Ipore ais Moxke OyTH SIK CTUMYJIFOIOUA, TaK 1 1HT10YrOYa.
OTxe, 3aJIeKHO BIJI A03M 11 @00 caMoro BILTUBOBOTO (Pi3MUHOr0 (pakTopa Mpoiecy B
O10JIONYHUX CEPENOBUIIAX MOKHA MPUTHIYYBATH a00 CTUMYJIIOBATH.
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3 METOK BU3HAYCHHS HaMe()EKTHBHINIMX PEKUMIB JIii BCOTO CHEKTPA EIEKTPO-
MAarHITHUX TOJIB 1 BUMPOMIHIOBAHb Y HAMpsMI CTUMYJIALIT aKTUBHOCTI ()EPMEHTIB
conomy, akTUBHOCTI (pepmenTHHx mpenapaTiB Tepmamin 1 Can-Cymep Ta akTuBailii
(heMeHTaTUBHOI aKTMBHOCTI APLKHKIB OYJI0 TIPOBEACHO PSIJT AOCIIHKEHbD.

[Tpu noCHIKEHHAX BUKOPUCTOBYBAJM TaK1 €EKTPO(PI3UUHI UNHHUKH:

1. JlazepHe onpoMiHIOBaHHA 3a JIOTIOMOI'OKO Telliii HEOHOBOTO Jlazepa 3 A = 633 HM
nipu noTy>kHOoCTI 1 MBT, 006pobnenns 3aitficaioBanu BiA 10 10 120 cekyH, onTumalibHi
MOKA3HUKW OTPUMAJIHA TIPY OMPOMIHIOBAHHI 3pa3KiB BIPOI0BK 30 CEKyHI,

2. YpTpadioneroBe ONpOMIHIOBAHHS 3a JOMOMOI'0I0 a30THOTO Ta30BOT0 Jia3epa
Mpu A = 3,378-10’7M Bix 30 ¢ 1o 15 xB (5—8 xB).

3. PeHTreHiBChbKE OMPOMIHIOBAHHA TPU A = 1,542-10"10M Bix 30cekyHa o
5 xBuMH (2 XB).

4. TlocriiiHe omHOpiAHE MarHiTHe mnoiyie HanpyxeHicTio 20,0—80,0 kA/M BiA
1 go 25 xBUIMH.

5. HBU — omnpomiHioBanHs mnoTyxHicTio 0—3 kBT 3 wacrororo 1800—
2450 mI'n Bia Sc no 30 xBunuH (3—5 xB).

6. YabTpasBykom yactotoro 44 'ty Bia 5xB 10 15 XBUIMH.

3a pesynpTaTaMyd JOCHKEHb BIUIMBY TIOCTIMHOrO MArHiTHOrO TIONSA Ha
aMUIONITHYHY AaKTUBHICTh (epmeHTHUX mpenaparie Tepmamin 1 Can-Cynep s
IHTeHCH(]IKAIi TTPOIECIB POSUYMHEHHA, JEKCTPUHIZAINI W OIyKPIOBAHHA KPOXMAJO
3€PHOBOI CUPOBUHU BCTAHOBJICHO, IO CMOCTEPIraeThesl €PEKT aKkTUBaLlli aMUTONITHY-
HOi aKTMBHOCTI KOHILIEHTPOBaHUX (hepMeHTHUX Tpenaparis (DOI1) MarHiTHUM mojeM.
JlocipKyBaid CrOYaTKy BEMUMHY HAMPY:KEHOCT! MOCTIHHOTO MAarHiTHOro Mojisi B
Mexax 60—80kA/M Uid  JOCATHEHHS 3pOCTAHHS aMIJIOJNITHYHOI aKTUBHOCTI
Tepmaminy. [Tpu HanpyskeHocTi 75—80kA/M Oy10 BUABJICHO 3pOCTaHHS aKTUBHOCTI
®I1. A npu TpUBaNOCTI BILIUBY NpOTAroM 20 xB OyJiM HOCATHYTI BIAUYTHI 3pOCTAHHA
aKTUBHOCTI: /1151 KoHIIeHTpoBaHOro DI1 Tepmamin va 10,4 % 1 111 KOHLICHTPOBIHOTO
®I1 Can-Cynep Ha 14,6 % nopiBHAHO 3 KOHTpoJieM [3, 4].

Takokx [JOCTIDKYBajdW BIUIMB TOCTIHHOrO MAarHITHOTO TIOJS HA AaKTHBHICTh
(depMeHTIB conony. EkcriepuMeHTaibHO BCTAHOBJIEHO, 1110 ONTUMAaJIbHA HAMPYKEHICTh
MOCTIHHOr 0 MarHiTHOrO MOJIST 171 aKTHBALIi o — aMijia3u CTAaHOBUTH 75kA/M (puc. 1).

OOpoOaeHHs (I3MUHUMH YNHHUKAMU HAJIa€ MOXJIUBICTh MPH MEHIIUX 3aTpaTax
cojioay 1 0€3 BUKOPUCTaHHS KOHIICHTPOBAHMX ()EPMEHTHHUX MpENapatiB JOCATTH
MAaKCHUMAaJIbHOTO TEPEBENCHHA B PO3YMH KOMIIOHEHTIB SIK COJIOAY, TaK 1 IHIOMX
3€pHONMPOAYKTIB (MPA CYMICHOMY iX 3aTHUpPaHHI Pa3oM 13 COJOAOM), TOMY IO
aKTUBHICTh (DepMEHTIB 3pocTae [4].

Takoxx Oynu mpOBEAEHI MOCHIIKEHHS BIUIMBY €IEKTPOMArHITHUX XBWJIb Ha
AKTUBALIIO (PEPMEHTIB SUMIHHOTO Ta MIIEHUYHOro cojony. /s nocaimkenb Opaiu
BOJIHI PO3YMHM MOAPIOHEHUX 3E€PHONPOAYKTIB (3aTOpH), MPUTOTOBJICHI I AThMA
cnocobamu: 1) Ha uncromy conoxi (conon); II) 3 BUKOPUCTaHHAM HECOIOMIKEHOI
CUPOBMHM — suMeHIO (conon + sumidHe OopomHo); III) conmoxg + mimeHuune
oopomHo; V) conon + KyKypya3sHa Kpynka; V) cojo + pucoBa KpyTka.

3a JKepeno BUIMPOMIHIOBAHHSA Opajv TaKOXK PEHTTEHIBCbKI BUITPOMIHIOBAHHS
mpu A = 1,542-10 "™ Bix 30 cexyrn mo 10 xBwmH (puc. 2).
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3MiHa BMICTY MaJbTO3H
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Puc. 1. lnnamika Ma1bTO3H NPpH BHKOPHCTAHHI NOCTIHHOI 0 MATHITHOI'O TOJIsI

Sk BUIHO 3 HaBeneHux rpadikiB (puc. 2), 1jd akTUBallli (EpMEHTIB COIOMY
JAOCTAaTHBO IBOX XBUJIMH ONPOMIHEHHS.

BaxxnuBum 4MHHUKOM 1HTEHCH(IKAIli 0araTbOX TEXHOJIOTTYHUX, Y TOMY YMCII
010TE€XHOJIOTTUHHX, MPOLECIB € €IEKTPOMATHITHI XBUJII — XBWJII, SIKI BIUIMBAIOTh
Ha PICT, PO3MHOXEHHS Ta OPOIMIbHY €HEPrit0 APLKMIKONOAIOHNX TpubiB. Hamu
OyJI0 BUBYEHO I BU3HAYCHO YaCOBY 3aJICKHICTh BIUIUBY (TEpMIHY OOpOOKH) pEHTTe-
HIBCHKOT'0 BUITPOMIHIOBaHHS (EM) Ha MOKa3HWMKH 3aJI€KHOCTI CTYIEHS aKTHBAIlli
KJITUHHUX CTPYKTYP JAPLKLKOBOI KyIbTypu Saccharomyces cerevisiae (Tadu. 1.).

Tabauya 1. Bunus EM-onpominenHs: Ha KyabTypy Sacch. cerevisiae

3pazok Yac onmpoMIHIOBaHHS, XB Cepenns KimbKicTs KO? OHIH,
KYOx 105/ cm
KonTtponsanuii 3pa3ox 0 92
5 185
EnextpomarHitae 10 92
OMPOMIHEHHS 15 87
20 64

Sk 00’€KT MAOCHIIPKEHHS BUKOPUCTOBYBAJM TAKOXK JPLKIDKI Saccharomy-
cescerevisiae pacu Saflager W 34/70, sxi BUpOIIyBaJd Ha TBEPAOMY CKOIIEHOMY
MOKMBHOMY CEPEIOBHIII Cycio-arapi npu Temnepatypi 28°C mporsarom 24 roauH.
Jlna onmpoMiHEHHSI BUKOPHUCTOBYBAIM yJIbTPadhioaeTOBE BUMPOMIHIOBAHHA 3a JOIO-
MOTOF0 a30THOTO Fa30BOr0 J1a3epa MpH A =3,37810 "M Bin 30 ¢ 10 10 XB.

[licns onpoMiHEHHA JPLKIKOBY cycneHsuo 3 KOHTPOJIbBHUMU i ONpPOMIHEHUMH
3pa3KaMu TIEPEHOCUJIM Y CTEPUJIBHE PIIKE MOKUBHE CEPENOBUILE (COMIOIOBE CONOIKE
TIMBHE CyCJI0) Ta iHKyOyBaym rpu 28°C mpoTsaroM 24 ToayH.

Mopgonocito ma po3mipu xkiimuH, OCOOJMBOCTI MOBEPXHEBOI OYJOBU KJIITHH,
KUTTE3NATHICT KJIITUH Y MOMYJISLIT JOCHIKYBAIN METOAOM CBITJIOBOi MIKPOCKOIMI.

Busuenns Oioximiunol axmuenocmi TMBHUX IPLKIKIB Saccharomycescerevisiae
pacu Saflager W 34/70 npoBoauiii Ha CTEPUIBHOMY BUPOOHUUOMY MMUBHOMY CYCII,
Kyl BHOCHJIM 010Macy MUBHUX APLKIKIB, PO3BEACHUX /10 LIEXOBOI cTamii [2].
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3MiHa 3aranpHOi (THTPOBOI) KHCIOTHOCTI
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Yac 00poOKH PEHTIEHIBCEKMUMH ITPOMEHSIMHU

Puc 2. /lunamika 3arajbHoi KHCJIOTHOCTI i eKCTPAKTHBHHX PEY0BHH
NPH BHKOPHCTAHHI PEHTreHIBCHbKHX NPOMEHIB

PesynbraTii TOCHKEHHA ONPOMIHEHUX JPDKIXKIB OKA3aJIH, 1110 €IEKTPOMAarHiT-
Ha Jisl CIIPUYUHAE ICTOTHI 3MIHH JAPLKIHKOBUX KITITHH.

Tak, npu onTUMaIbLHOMY ONPOMIHEHHI BIpoAoBK 10—30xB AOCHIIHI 3pa3Ku
APDK/PKIB HA COJIOIOBOMY CyCIli-arapi JaBaJid KOJIOHIi KpyrJiol (opMu 3 APIOHUMU
pamialbHAMUM  CMYXXKaMH,  TUIOCKMMH,  3JIeTKA  XBWIACTUMH  KpasMHu,
KOHIEHTPUYHUM KojioM. CJTi/1 3a3HAYUTH, 1110 MOPIBHAHO 3 KOHTPOJBHUM 3pPa3KoM
(puc. 3a), TOOTO HEOMPOMIHEHHMMH KJIITUHAMU JPDKIPKIB, JAEAKl KIITHHU
30uIbIIMANCT B po3mipax y 1,5—2 pa3u (puc. 30—r), 0 MOXKE CBITUUTH TPO
MPUTHIYEHHS KUTTEAISIIBHOCTI KITITHH.
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OnpoMiHEHHS PLK/DKIB A30THUM JIa3€pOM MPU3BOIUTH A0 3MIHU MOp(]oJoriy-
HO-(p1310JIOTTYHOTO CTaHy KJIITHH, MPUCKOPIOE MPOIEC PO3MHOXKEHHA Ta 3HAYHO
aKkTHBYy€e ix (hepMEHTAaTHBHY MAISJIBHICTH. TMIJABUINYETHCA 3MMa3Ha aKTHBHICTH 1
3pocTae y 2 pasu miJHIMajbHa cuiia. 3 0araTopa3oBO OMPOMIHEHUX JIa3epoM KJli-
TAH CaxapoMIETIB OAEPXKAaHO HOBUH IOTaM  XJIIOOMEKAPCHKUX — JPIKLKIB
Saccharomyces cerevisiae V-503 [5, 6].

Puc. 3. Kononii apizkaskis Saccharomycescerevisiae:
a — KOHTPOJIbHHI 3pa3okK; 0, B — 3pa3Ku, OMPOMIHEHI MPOTIrOM SXB;
I — 3pa3oK, ONPOMIHEHUI a30THUM JIa3epoM mpoTroM 15xB

BucHoBKku

Halikpann pesynbTaTd Ui CTUMYJIIOBAHHS (PEPMEHTATUBHUX MPOILIECIB
OTPUMaH1 MPU BUKOPUCTAHHI YJIbTPadi0J€TOBOrO OMPOMIHIOBAHHA 3a JOMIOMOTOK0
a30THOTO Ta30BOTO Ja3epa MPH JOBXKHHI XBHTi A = 3,378-107M (ompomiHioBam
3pa3ku BHOPOJOBK 10 XBWJIMH), TP BUKOPHUCTAHHI PEHTIEHIBCHKOIO OIMPOMI-
HIOBaHHA TpH A = 1,542-107'M (onpoMiHIOBaHHS TPHBAJIO 70 5 XBHJIMH), @ TAKOXK
P BUKOPUCTAHHI TMOCTIHHOTO OAHOPIAHOIO MArHiTHOTO TOJIA HAIMpPYKEHICTIO
75,0 kA/m (ekcriepuMeHT TpuBaB 15 xBuivH). EKcriepuMeHTabHO BCTaHOBJIEHO,
0 ONTUMAaJIbHA HAIMPYXKEHICTh MOCTIHHONO MArHITHOTO TOJS AJi JOCATHEHHS
ONTUMAaJbHOI aKTUBHOCTI aMijia3 COJIOAY CTaHOBHUTh 75 KA/M (TpuBajiicTh 00poO-
JeHHA 6—8 XBUJIMH), & TPU BUKOPUCTAHHI a30THOTO Tra30BOrO Jia3epa JOCTaTHbO
3—4 XBUJAMH OMPOMIHEHHA. PEHTIeHIBCbKE OMPOMIHEHHS Yepe3 BEIMKY BapTICTh
BUKOPUCTOBYBATH HE PEKOMEHIOBAHO.
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YNPABNEHUE BMONIOFTMYECKUMU CPEOAMMU

3.H. Pomanoga, B.C. 3y6uenxo, M.B. Kapnyruna, H.C. Pomanos
Hayuonanenwiii ynugepcumem nuiyedvlx mexHon02ul

B cmamve onucamer uccneoosamusi GIUAHUSL  NEKMPOMACHUMHBIX  GOIH HA
aKmusayuio Pepmenmos sUMeHH020 U NUEHUHHO20 CON00A, NUGHBIX OPOACIHCETl, HA
npoyeccwvl  3aMUpKU - 3epHONPOOYKMOS,  OCGEMVIEHUs.  CYCId, d  MAKICce Hd
yemouuueocms 20mogoo nusd. Coenan 0emanvhblli AHATU3 GLIOPAHHBIX 8 NPOYecce
uccnedosanuil usuveckux QaxKmopos 2MeKmpoMAeHUMHOC0 OOJYYeHUs U pPeKo-
MEHOOBAHO ONMUMAIbHOE 07l NUGOBAPEHUSL UCNONL306AHUE NOCHOSIHHO20 MACHUM-
HO20 NOJISl, PEHMEEHOBCKO20 U3TYYeHUs npu Onune eonnwl A = 1,542 - 107 m, ynom-
paguonemoso2o unyveHus ¢ NOMOWbIo A30MHOC0 24306020 J1A3epaA Npu ONUHE
gonnwl A = 3,378 - 107 m. [Io006pans: onmumansiuie pejcumvl 1eKmpoMazHum-
HBIX KOeOanutl Ol Kaico020 U3 paccmampusaemvix 00vbeKmos (conooa, Opodic-
Jceti, ghepmenmuvix npenapamos). Hccneoosarnusi Oyoym cnocoocmeosams nogwi-
ULEHUIO SKCMPAKMUGHOCIU U NOJHOME OCAXAPEHUsl 3amopos, d 5M0, 8 CEOI0
ouepedb, obecneyum NOIHOmMY 6KYcd 1 CMOtKOCMb NUEA.

Knwuegvie crosa: snexmpomacHumtoe uiydyeHue, peHmeeHo8CKUe Jyqu, Opodic-
Jrcu, duoIoeUdecKas cpeoa, NUGO.
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