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9KCHepI/I1\/IeHTaHI)HO UCCJIeA0OBAHO JUIIOJIb-AUIIOJIBHOE YHINPEHUE CIEKTPa CEJIEKTUBHOI'O OTPaKEeHUudA HH-

TEHCUBHOI'O PE30HAHCHOI'O M3JIyY€HUd OT I'PDAHUIIbI JUIJIEKTPUKa U Ira3a €CTeCTBEHHOI cMecu U30TOnoB Rb.

WccnenoBan cirydait 60IBINON IIJIOTHOCTH ra3a, TAKOW, U9TO JONIJIEPOBCKUAM YIIMPEHNEM MOYKHO ITpeHeOpEeb.

rIOKaSa,HO7 9TO JUIIOJIb-JUIIOJIBHOE YIINPEeHNEe YMEHbIIaeTCA C POCTOM KOHIIEHTPAIlU aTOMOB B BO36y)K,HeHHOM

COCTOAHUM. HpI/I VMHTEHCUBHOCTU U3JIyY€HHNsA, HAMHOI'O HpeBbIIl[aIOIlIeﬁ NHTEHCUBHOCTH HACBIIICHUS PE30HaHC-

HOTI'O IIepexo/ia, B CIIEKTPE OTpazKeHud OT I'PaHUIIbI pa3Jaeia ILI/ISJIeKTpI/IK/I‘a3 HE Ha6JIIO,H8JIOCI> CyHaieCTBEHHOI'O

II0JIEBOT'O YHIINPEHUd, ITO 00'bsICHSIETCS TyHaieHueM BO36y}KﬂeHI/IH aTOMOB IIpU CTOJIKHOBEHHUU C rpaHHueﬁ pas3-

nesia.
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B razoBmIx cpemax IuOIb-AUIONIBHOE B3aNMOIEH-
CTBUE MEXKJY OJIUHAKOBBIMU ATOMAMMU, OJMH M3 KOTO-
PBIX HAXOJUTCsI B OCHOBHOM, a JIPyroil B BO30Y2KIEH-
HOM COCTOSIHUSIX, TIPUBOJUT K 3HAUUTEILHOMY YBEJIN-
YEHMIO CIEKTPAJILHON IMMUPUHBI PE3OHAHCHOTO ATOMHOI'O
nepexoza [1,2]. B ciaabo Bo30yKIeHHOI cpejie Beaudn-
Ha, JIATIOJIb-JUIOJIHLHOTO YIMHpeHus ' mpornoprinonaabHa
IJIOTHOCTU M MOKET OBITH BBIPAKEHA KaK
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rie d — TUIOJIbHBI MOMEHT 1epexojia, N — KOHIeHTpa-
IUsi aTOMOB, o — KO3 durmenT mopsigka 1. B miorHbix
ra30BBIX Cpeax, WCCJIEIOBAHUIO KOTOPBIX IIOCBSIIE-
HA HACTOSAIAs padoTa, BEIUIMHA JIUAIIOJIb-TUIOJIHHOTO
VIIUPEHHs CYIECTBEHHO IIPEBBINIAET JOIILIEPOBCKOE
VIIHpPEHHE.

IIpu BO3jElicTBUM JOCTATOYHO WHTEHCUBHOI'O W3-
JIyuyeHUsI Ha Ta3 PE30HAHCHBIX aTOMOB HeJb3sl IIpe-
HeOperaTh 3aCeJIeHHOCTHIO BO30YXKIECHHOIO COCTOSHUS.
[Ipu ymeHBIIEHNN 3aCEIEHHOCTH OCHOBHOTO COCTOSTHIS
JIATIOJIb-TUIOJIBHOE YIIUPEHne, BOODIIE TOBOPS, JTOJK-
HO YMEHBINATHCA. BriepBble 3T0 KOHTPUHTYUTUBHOE SIB-

De-mail: abobrov@inbox.ru

604

JICHWE CY2KCHMs CHeKTPaJIbHON JIMHUA B INIOTHOI pe3o-
HAHCHO! ra3oBoil cpelie ¢ pOCTOM MHTEHCUBHOCTU U3JLY-
YeHMsI SKCIIEPHUMEHTAJIbHO HAbJII0aI0ch B pabore [3].
Iiist mccore1oBaHsT PE30HAHCHOTO B3aMMO/I€HCTBHUS ObI-
Jla, WCIIOJIb30BAHA TEXHUKA CEJIEKTUBHOI'O OTPaKEHWUSI,
[TO3BOJISOIIAS UCCJIEI0BATD CIIEKTP ILJIOTHOM CUJIBHO I10-
rromaomieit cpeapl. B [3] mis cospanus cyriecrBeH-
HOW 3aCeJIEHHOCTH BO30YKJIEHHOIO COCTOSIHUS UCTIOJIb-
30BAJIOCH MOIIHOE JIA3ePHOE U3JIyUeHNe HAKAUIKU, JTasie-
KO OTCTPOEHHOE OT PEe30HAHCA, & CIEKTP CeJEeKTHUBHO-
0 OTPaYKeHWs IOJIyYAJICS C HMOMOIIBIO CJIa00ro mpobd-
HOTO I10JIsI, CKAHUPYeMOoro BO/m3u pesoHanca. s ra-
3a JIBYXYPOBHEBBIX ATOMOB C CYIIECTBEHHBIM 3aCEJICHI-
eM BO30Y2KJIEHHOTO COCTOSTHUS JIATIOJIb-TUIIOJIBHOE YU~
peHre MOXKHO OIEHHTh 110 cieiayorei dopmyie [4]:
I' = K(gy/9e)'/* Ny, tiie N,
B OCHOBHOM COCTOSIHHH, §g U Je — CTATBECA OCHOBHOI'O 1
BO30OY2KIEHHOI'O COCTOSIHUIN cOoOTBeTCTBEHHO. OTMeTHM,

— KOHIIeHTpallud aTOMOB

YTO CyKEHWEe PEe30HAHCA CEJIEKTUBHOIO OTParKEeHUsI Ha-

6JLI0IAJIOCH TOJIBKO JIJId IWIOTHBIX cpel [5].
HHTepecHbIM SBJISIETCS BOIIPOC O CIIEKTPE CEJIEKTUB-
HOT'O OTParKeHUsI OJHOIO JIA3EPHOT'O JIy4a, KOTOPBIN O
HOBPEMEHHO HACBIIIAET Cpeay U (DOPMUPYET CUTHAJ OT-
paxkenusi. B sTom cirydae, npu 60O HHTEHCUBHOCTH
U3JIyYeHNs], YMEHBIIEHUE JIUII0JIb-IUII0JIEHOTO YIIUpe-
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HUS JIOJIPKHO KOHKYPUPOBATH C POCTOM IIOJIEBOTO YIIIH-
peHusi. B HacrosIee BpeMsl OTCYTCTBYIOT PabGOTHI, B
KOTOPBIX Obl HCCJIEIOBAJIOCH CEJIEKTUBHOE OTPAKEHUE
MOIITHOTO M3JIy9YeHUsI OT IPAHMILI JIUSJIEKTPAKA U TIIOT-
HO¥1 Ta30BOi1 cpeibl. Panee ncciie10BaIOCh Wiim OTpazke-
HUE HACBHIMAIOIEro U3JIyUYeHUsl OT Pa3pesKeHHOro rasa
[6, 7], wiin orpazkeHue U3y YeHusl MAJIOH HHTEHCUBHOCTU
ot moTHOro rasa [8-10]. Hacrosimas pabora npussaxa
3AII0JIHATH 9TOT IIPOGEJI.

Panee MBI mpoBesIn UCC/IETOBAHTE CEJIEKTUBHOTO OT-
PasKeHUs IPU YMEPEHHOM MHTEHCUBHOCTH JIA3EPHOTO U3~
JIydeHHUs JI0 3HAYeHWIl MHTEHCHBHOCTH IIOPSIKA WHTEH-
cuHoctu Haceimenus [11]. TIpu Mabix HHTEHCHBHO-
crax B [11] Habmomagoch JUHEHHOE YMEHBINECHHE IIH-
PHHBI CHEKTDa, Kak U B [3|, ofHAKO IIpH MaKCHMAJIb-
HBIX HMCCJIEJOBAHHBIX 3HAYEHUSX WHTEHCUBHOCTHU 34BH-
CUMOCTH IMUPUHBI HAYMHAJIA OTJIUIATHCS OT JTUHEHHOM.
B nmacrosmieli paboTe Mbl IPOIOJKUIA HUCCIIEI0BAHUE
CIIEKTPa, CeJICKTUBHOTO OTParKeHUs B 06JIaCTH CUIHHOTO
HACBIECHUS.

DKcIepuMeHTaJIbHAs METOJMKa, IIOAPOOHO OIUCAHA,
B [11], 31ech MBI IpuBeIEeM KPaTKOE OLMUCAHUE IKCIIEPU-
MeHTa. Ha OKHO KIOBETBI C Ta30M €CTECTBEHHOH CMeCH
n30TonoB Rb mouyTn HOpMAaIbLHO Tl Iy9OoK JIa3epHO-
ro mM3jaydeHus C JinHOM BosHBI A = 780 HM. Hacrora
U3JTy9eHUsT CKAHMPOBAJIACH BOJIM3U PE3OHAHCHON 9aCTO-
11 mepexoga 551 o(F = 3) — 5P3;(F' = 4) B *Rb,
CKOPOCTH CIIOHTAHHOTO paciiajia Koroporo 27w X 6 MI'm,.

I1;10THOCTH ra3a B KioBeTe cocTapiasaia 8- 1016 em—3
(mpu temmneparype 350°C). B coorercrun ¢ [12,13]
kovddurment B (1) 1Isi yKA3aHHOTO MEPeXoa MOXKHO
omernTh Kak K/2m = (1.1 4 0.17) - 1077 T'm-em?, wto
coorBercrByer mupute I'/27 = (8.8 + 1.5)I'Tu. Ilpu
STOM JIONILJIEPOBCKOE YIMUPEHHE MOYKHO OIEHUTH KaK
Awp = 0.1T. OrMmerum, 94TO PHU TAKON TeMIeparype
KOHIIeHTparmst MosieKysl Rby HesnaumrensHa [14], kpo-
Me TOr0, AaTOMHBIE M MOJICKYJIsApHbIe crieKTpbl Rb 1 Rbg
He nepecekatorcs [15, 16].

Ha pucynke 1 npeacraBieHbl MOJIyYeHHBIE YaCTOT-
HbIe 3aBHCUMOCTH KO3 PUIMEHTa CeJIeKTUBHOTO OTpa-
JKeHUs MAIAIONIEro M3JIyIeHnsl OT BHYTPEHHEH MoBepx-
HOCTHU OKHa KIOBETHI JIJIs PA3/JUYHLIX 3HAYCHMII WHTEH-
cupHoctu I nasepnoro myuka. Ha pucynke 1 npemacras-
JIH OTHOCUTeNbHBIH Koadbdurment orpaxenus (R —
— Ry)/Ry, rne Ry = 8.5 % — koabdunuenrt orpazkenust
MaTepuaJa OKHa. l3-3a OOJIBIIOTO 3HAYEHUS JIUIMOJIb-
JIUTIOJIGHOTO YIIAPEHUsI CBEPXTOHKUE KOMIIOHEHTBHI He
paspenIagnch B CIIEKTpe oTpakenus. Hymb o ocn gac-
TOTHI Ha puc.l coorsercrsyer mepexoay 5S51,p(F =
— 3) — 5P;5(F' = 4) 5 °Rb.

IIIuprHa crekTpa CEeNeKTHBHOTO OTpazkeHuss Awsr
OIIPEJIENIATIACH KAK PA3HUIA YACTOT, COOTBETCTBYIONIIX
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Puc. 1. (Isernoit onmnaiin) OTHOCHTEIBbHBIH KO3dDdDUIHEHT
CEJIEKTUBHOTO OTPAKEHUs JJIs1 3HAYEHUH MHTEHCUBHOCTH
1=29, 3.6,4.5,7.3 KBT/CM2 B 3aBUCHUMOCTHU OT YaCTOTHI
MaIAOIIEr0 U3JTy I€HUST

MUHUMAJBHOMY W MAKCHUMAJbHOMY 3HAYEHUSIM KOID-
durmenTa orpaxkenusi. Ha pucyHke 2 mnpejcrasiieHa 3a-
BUCUMOCTD CHEKTPAJIHbHOI IMUPUHBI OT WHTEHCHBHOCTU
U3JIyIEeHUSI.
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Puc. 2. (LIsernoii onnaitn) lupuna cuekTpa ceJIeKTUBHO-
ro OTParKEHUsI B 3aBUCUMOCTH OT WHTEHCUBHOCTHU U3JTyUe-
g A = 780 uMm. Touku — sKCIepuMeHTAIbHBIE JAHHBIE:
KBaJPaThl — pe3yabTrarsl u3 paborel [11], Kpykku — pe-
3yJILTATHI HACTOsAIIEeH paboThl. JInHus — yactora Pabn s
nepexona 5512 —5P3/2 B 85Rb

B obmactu Maspix 3HAYMEHUI MHTEHCUBHOCTHU IIAPU-
Ha CIIEKTPa JIMHEHHO yMEHBIIAeTCs C POCTOM HHTEH-
CUBHOCTH BCJIEJICTBYE YMEHBIIEHUS JIUIIOJ b~ TUII0JIBHOIO
yIupeHns, Kak HaOJII0JAJI0Ch B O0jiee paHHUX PaboTax.
BareM u3-3a HACBIIIEHUsI IIEPEX0/IA IIUPUHA BBIXO/IUT HA
mwiaTo. OXKUJAJI0Ch, 9TO MPU MHTEHCUBHOCTSIX, MHOI'O
00JIbIlle UHTEHCUBHOCTH HACBHIMIEHUS E€PEXO0/ia, IIIPH-
HA CIIEKTPA CEJIEKTHMBHOIO OTpPaKeHWs OyIeT ompese-
JIATHCSI IIOJIEBBIM VIIUPEHHEM, OJIHAKO B KCIEPUMEH-
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Te I0JIEBOE yIIHpEeHue He Habomatochk. isi cpaBme-
HUsl HA PUC. 2 [PUBEJIEHA 3aBUCUMOCTb OT WHTEHCUBHO-
cru vactoTel Pabu () s nepexosna 55,2 — 5P35 B
8Rb (2 = dE/h, tne E — ammuryna nous). Bumo,
YTO 3aPErUCTPUPOBAHHAST CIIEKTPAIbHAS IIIMPUHA MEHb-
me 4JacToTbl Pabu mambosiee CHUIBLHOIO Iepexoja Ipu
MaKCHAMAaJIbHOHN MCCIeI0BaBIIeicd NHTEHCUBHOCTH.

B macrositiee BpeMsi OTCYTCTBYIOT TEOPETHYECKUE
paboThl, KOTOPBIE TO3BOIUIN OBl O0BICHUTD HADJIIOIA~
eMblit a9 dexT. VMeromuecst B HACTOsIIEE BPEMsl T€oPe-
THYeCKUe TOAXOAbI [6,7] K CeJIEKTHBHOMY OTPAaXKEHUIO
CHUJIBHOTO TIOJIS TOJIYYEHBI JJIs CJIydas Pa3peKeHHOrO
raza. B [9] pasBura camMocoriiacoBaHHAsI TEOPUsl ISt
CEJIEKTUBHOI'O OTPayKeHWUsl OT IJIOTHON Cpellbl, HO pac-
CMOTpEH ciydaii ciraboro mosts. st ciaydasi CHIIbHOTO
IIOJIST ¥ IIJIOTHOM CPebl MMEIOTCsI JIUIIhb YNCIEHHBIE Pac-
wersl [17]. O6cyxaeHne BO3MOXKHOCTH IIOCTPOCHUS 38~
KOHYEHHOI ¥ CaMOCOTJIACOBAHHOI TEOPUH CEJEKTUBHOT'O
OTpasKeHUsl CUJILHOTO TIOJIsl OT TPAHUIIBI JUIJIEKTPUKA U
IJIOTHOT'O I'a3a BBIXOJUT 3a PAMKH HACTOSIIIEr0 KPATKO-
ro cOo0bIIeHust, OHAKO HabJIO1aeMblil 3 deKT HaChIIIe-
HUSI B CIIEKTPE OTPAYKEHUS MOXKHO O0bSIICHUTD U3 CJIEIy-
IOIUX KAYeCTBEHHBIX COODPaYKEHUIA.

JlJisi IpOCTOTHI, PACCMOTPUM CEJIEKTUBHOE OTPaXKe-
HUE WHTEHCUBHOTO U3JIyYEHUs] OT I'PAHUIIBI JTUIJIEKTPU-
Ka ¥ IJIOTHOTO ra3a JIBYXYPOBHEBBIX aToMmoB. Kak u3-
BECTHO [6, 7], CUI'HAJI CEJIEKTUBHOIO OTparkeHus! (hopMu-
pyeTcs HaBeJeHHBIM JIMIIOJIbHBIM MOMEHTOM B TOHKOM
cJoe ra3a BOM3M IpaHunbl pa3aesna. [lpu sTtom aTombr,
JIBUXKYIIHMECS] B CTOPOHY I'DAHUIIBI U OT I'PAHUIIBI BLJIyOb
raza, BHOCST CyIIeCTBEHHO Pa3JIMYHbBINA BKJal B (hopmu-
poBaHUe HADJIIOJAEMOT0 CUTHAJIA OTPAYKEHUS.

AToMbI, IBMXKYIIMECS K T'PAHUIE, HAXOIATCSA IO
JIefiCTBUEM TI0JIsI W3JIyY€HUsl B TeYEHUEe BPEMeHM, Ha-
MHOI'O IIPEBBIMIAIOIIEr0 BPEMsl YKU3HU BO30YKIEHHOIO
cocrosinus. B ciydae cuIbHOTO MO/ ONTHYIECKUI Tiepe-
XOJ[ B 9TUX aTOMax HACBIIIEH, 8 3HAYUT BKJIAJ B HABE-
JIEHHBII JTUIIOJIbHBI MOMEHT OT ATOMOB, JBUXKYIIHXCSI
B CTODOHY T'DaHWUIIBI, JIOJIKEH MCYe3aTh IIPU MHTEHCUB-
HOCTH W3JIyYeHUsI, MHOTO OOJIbIell NHTEHCUBHOCTH Ha-
CBIIIEHUS TIEPEXO/IA.

ATOMBI, JIBHXKYIIUECS OT I'PAHUIBI, HAIIPOTHUB, CPa-
3y TOCJE CTOJKHOBEHHUsI C TPAHWIEH HAXOIATCS B OC-
HOBHOM COCTOSIHUM U BHOCAT OIPEJIEJIAIONUI BKIa B
HABEJIEHHBII JIUIIOJIbHBIA MOMEHT, 8 3HAYUT, U B (bopMu-
pOBaHMe CUTHAJIA OTpazkeHus. [Ipu 3TOM, C OIHOI CTO-
POHBI, TaK KaK JIJIsl TUX ATOMOB U3-3a CTOJIKHOBEHUS CO
CTEHKOIi Itepexoj, OyJeT He HACHIIIEH, TO CIeKTp He Oy-
JIeT coJepxKaTh 1oJjieBoro yimupenusi. C apyroit cropo-
HBI, B JIUTOJIb-UIIOJLHOE YIMUPEHUE CUTHAJA OTpasKe-
HUs, B CWJIy ero KBazucraruanocru [18|, maior oxuna-
KOBBIil BKJIaJI BCE aTOMBI, HE3ABUCUMO OT HAIIPABJIEHUS

ckopoctu. Tak Kak mepexoji B aToMax, ABUXKYIIUXCS B
CTOPOHY T'PAHUIIBI HACHIIEH, TO 3TO HACBIIEHNE JIOJIK-
HO BJIASITh Ha BKJI&J, 3TUX aTOMOB B JUIIOJIb-IUIIOJIBHOE
yrmpenue nepexoja. OTMETUM, 9TO MBI PACCMATPUBAEM
cirydaii OOJIBION IJIOTHOCTU Ta3a, TAKOW, 9TO JIOIILIe-
POBCKHM yIIUPEHUEM MOXKHO ImpeHebpeyb. Pe3yibraTom
JBUZKEHNAs aTOMOB B Halllell MOJICIN ABJIAIOTCA TOJBKO
CTOJIKHOBEHHA aTOMOB C I'DaHUIEH pasiena.

B cooTBeTcTBHUE CO C/Ie/TAHHBIME BBIIIE ITPEIII0I0KE-
HUSMU, JIJISI KAUeCTBEHHOI'O OIIUCAHUS SKCIIEPUMEHTAJIb-
HBIX Pe3yJbTaTOB, IIPEACTABUM IIUPUHY CIIEKTPa OTpPa-
JKEHUsI B BUJIe CyMMBI JTUIIOJIb-UTIOJIBHOIO YIIUPEHUST 1
YIIMPeHUsl, He 3aBUCSIINEr0 OT MHTEHCUBHOCTH (B NIpH-
MEHEHUU K OOCYZKIAeMbIM SKCIEPUMEHTAM, B 3TO YIITH-
peHne OCHOBHOIT BKJIaJ, BHOCUT He pa3pelaeMasd CBepX-
TOHKAsl CTPYKTYPA):

Awsg =T+ T. (2)

3aBUCUMOCTD IATIONb-IATIOIBLHOTO YIIAPEHNST OT WH-
TEHCUBHOCTH HaiiJIeM, YUTsI 3aCeJeHHOCTh OCHOBHOI'O CO-
CTOsIHMS B PAMKaX J[BYXYDOBHEBOIi Mozenu [19]:

1 02
'=KN|[l—-——F— |, (3)

2 Q2
Y2 (712 + 7—2)

rie Y12 1 Y2 — HOIepedHasl U IPoJIoIbHas CKOPOCTH pe-
JIAKCAITAH.

Ha pucynke 3 mUpuHa CHEKTpa CeJIeKTHBHOIO OTPa-
JKeHUsI IOCTPoeHa 1o (opmyse (2) ¢ UCHoIb30BaAHAEM
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Puc. 3. (LIsernoit onmnaitn) Ilupuna cnekTpa CeJIeKTHBHO-
ro OTpazkeHwusl, paccauTaHHast 1o dopmynam (2) u (3)

3aBUCAMOCTH JTATIOJb-IUTIONBHOTO ymmperns (3) s
N =28-10%cu3, K/2mr = (1.1 £0.17) - 107" T’ - em?,
Yo =21 X 21T, v12 = 27w x 81T, 'y = 27 x 8I'T'm,
mpu pacdere 4acToThl Pabm ) moacTaBiisiics AUoJIb-
HBIiT MOMeHT st epexogia 551 /o —5P3 /2 B °Rb. Bugpo,
9TO MUpUHA, paccuuTaHHas 0o (2) u (3), KauecTBEeHHO
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[TOBTOPSIET XOJ| IKCIIEPUMEHTAJIBHON 3aBUCUMOCTH, MO~
Ka3aHHOI Ha puc. 2.

B zakisiouenne ormernm, 9T0 B paboTe BIEPBBIE HC-
CJIEJIOBAHO JIUIIOJIb-JIUIIOJIBHOE YITUPEHUEe IPU CeJIeK-
TUBHOM OTParKEHUU HACBHIIIAIONIErO U3JIy9YeHUs] OT I'pa-
HUIBI JIN9JIEKTPUKA U Pe30HAHCHOTO ra3a. ObHapyKeHO,
YTO CIIEKTP OTPasKeHUsi CBODOJIEH OT IMOJIEBOTO YIUpe-
HUsI Ta2Ke [IPU OYeHb BBICOKUX WHTEHCUBHOCTsIX. [Ipes-
JIOXKEHO KadecTBEeHHOe o0bscHeHue 3Toro 3ddekra Ha
OCHOBE IIPE/IIOJIOYKEHUs] O TAIIEHNN BO30YKIEHUST aTO-
MOB TIPU CTOJIKHOBEHUU C MOBEPXHOCTBIO pasjena. s
KOJIMYIECTBEHHOTO OIUCAHUSI PE3YIIbTATOB SKCIIEPIMEHTA,
HEOOXOMMO ITOCTPOEHNE TEOPUHU CEJIEKTUBHOTO OTPaKe-
HUsI, KOTOPAasl JIOJIZKHA BKJIIOYATH B ce0s KAK KBAHTOBBIH
VYeT HACBIEHUs] IEPEX0/Ia, TaK U CAMOCOTJIACOBAHHBIIH
yUeT 3aTyXaHus [10JIs B IJIOTHOM CpeJie, T.e. IPOCTPaH-
CTBEHHYIO JINCIIEPCHUIO U, KPOME TOTO, yIUTHIBATH CBEPX-
TOHKOE paciierienne. BiusiHue Ha IpOCTPAHCTBEHHOE
pacrpejiesieHre BO30yK/I€HHBIX aTOMOB, & 3HAYUT U HA
HADJIIOIAEMBIH CITEKTD OTPaYKEHUsI TAKKE MOI'YT OKA3bI-
BaTh SIBJICHUS TJICHEHUS U3JIyICHUsT U HEPATUAIINOHHO-
ro nepernoca Bo30yzKeHus B I0THON cpene [20]. Orme-
THM TaK2Ke, YTO [I[PU UHTEHCUBHOCTH U3JTyYEHUST TIOPSI/I-
Ka 1 OOJIbIIIEe MHTEHCUBHOCTHU HACBHIIEHUSI Ma30Bast Cpejia
00J1a/1aeT HEJTMHEHHOCTHIO U TI'DAHUIA JHIJIEKTPUK-Ia3
MOXKET PACCMATPUBATHCS KaK HEJIMHEHHBIN CBETO/EIIH-
TeJIb, IPU ITOM MOYKET OKA3aThCs CYIECTBEHHBIM KBAH-
TOBOE PACCMOTDEHHUe MoJis u3jydenus: [21,22].

Pabora BwimosiHena mnpu (GpUHAHCOBON MOJIEPIKKE
MunucrepcTBa HayKu ¥ BbIciero obpaszoBamus PP
(cormamenne ¢ OVBT PAH #075-15-2020-785 ot
23 centsibpst 2020 1.).
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