OPUTIHAJIbHI AOCIAXEHHA

© LWkonbHikoe B.C., NpuwieHko HO.B.
YAK: 611.815:616-053.13
LikonbHikoB B.C., puweHko [0.B.

BiHHULbKMIA HaLiOHaNbHMIN MeauyHMi yHiBepcuTeT iM. M. 1. MNnporoea, kadenpa aHaTtomii ntognHu (Byn.Mmnporoea, 56, M.BiHHK-

us, 21018, YkpaiHa)

MOP®OMETPU4HI MAPAMETPW CEPEAHBOIO MO3KY MiaoAiB JIIOONHU
12-13 TUXKHIB BHYTPILULHbOYTPOBHOIO PO3BUTKY

PesioMe. Ypoborinpeacrasneti pesysibTary 4OCAXEHHS CEPEAHBbOro MO3KY M/04iB oamHN 12-13 TUXHIB BHYTPILLIHEOYTPOO-
HOIro PO3BUTKY, 1€ BCTAHOBJ/IEHI MOP@OMETPUYHI apaMeTpn yTBOPIB CEPEaHbOro MO3KY Ta 0COO/IMBOCTI MIOro riCToapXiTEKTOHIKY.
Kno4oBi cnoBa: BHyTILLIHEOYTPOOHUI PO3BUTOK, CEPEAHINI MO3OK, MOPGOMETPUNYHI NapameTpu.

BcTyn

BuByeHHs andepeHuiloBaHHA OpraHiB i TKaHUH € of-
HUM i3 NPOBIOHMX HANPSIMKIB cy4acHoi Gionorii Ta meaun-
uMHWn. BcTaHoBIEHHA aHaTOMIYHMX B32EMOBIOHOLWEHD
OopraHiB y pi3Hi CTagii npeHaTanbHOro nepiogy € 4m He Ham-
BaXJIMBILUMM 3aBAaHHSAM embpionorie, aHaToOMIB Ta ricTo-
norie. OCHOBHi CTPYKTYPHO-QYHKLiOHaNbHi 0COBNNBOCTI
OpraHis, 30Kpema rofsioBHOro Mosky, GopMyioTbCs y rnpe-
HaTaJIbHOMY MepioAi i BNIMB HeraTuBHMX HakTopis, XPo-
MOCOMHMX Y FEHOMHUX aHOManii MOXYTb NPU3BECTM [0
NOSIBM PISHOMAHITHMX HEPBOBO-MCUXIYHMX 3aXBOPIOBAHb
[12,13].

BuacHa giarHocTmka BHYTPILLHbOYTPOOHNX ypaxeHb
rOSIOBHOIO Ta CMWHHOMO MO3KY BiKPUBAE LLUNPOKI MOXJIN-
BOCTi AN PaHHbOrO BUSIBJIEHHSI, BCTAHOBJIEHHS MPaBusib-
HOro AiarHo3y i NoganbLIOro afekBaTHOrO BEAEHHS BariT-
HOCTI i nonorie, came TOMy BCTAHOBJIEHHSI 3aKOHOMIPHOC-
Tel opraHoreHe3dy HabyBae Bce Oinbll BaX/MBOro 3Ha-
yeHHa [1].

MpoaHaniazyBasLLM HAYKOBO-TEOPETUYHWIA MaTepian CTo-
COBHO BMBYEHHS1 NTaHb embpioTonorpadii, MmopdoreHe-
3y Ta riCToreHesy CTPyKTYp CepefHboro Mo3ky Oyno BCTa-
HOBJIEHO, LU0, HE3BAXKAKYWN HA 3HAYHI JOCArHEHHST Y AOCN-
iIKEHHI IaHOr 0 NMUTaHHA, POOOTY OOCHIAHNKIB OCTaHHIX 50-
60 pokiB B OCHOBHOMY 6a3yl0TbCs Ha pesyfibTatax BUB-
YyeHHs1 eMOpPIOHIB Ta NJIOAIB EKCNEPUMEHTANIbHUX TBAPVH,
TOZj SIK BUBYEHHSI PO3BUTKY CTPYKTYP CEPeaHbOro MO3KY Y
noovHY He € poctatHim [5]. OcTaHHiM Yacom Bce GinbLuo-
ro 3Ha4YeHHs Ons BUBYEHHS MOPdONOrii Ta LMTOapXiTeKTo-
HiKM TKaHMH HabyBa€e iMyHOriCTOXiMiYHE OOCNiAXEHHS.
OHTOreHes3 HepPBOBUX KITUH MPOXOAUTb 32 AOMOMOrol0
nobpe perynboBaHOi cepii KPOKiB, KOTPi BU3HAYaloTb ix
Mirpauito, MicLe po3TallyBaHHs, gudepeHuiauiio i cne-
UMIYHICTb, AKi PErynoTbCs K B NPOCTOPI, Tak i B Yaci
[8]. Y Ton yac sk 3pini godamiHepriyHi HEMPOHN MOXYTb
OyTu ineHTndIiKoBaHi 3a 4,ONOMOrol0 iIMyHOriCTOXiMIYHOTO
iHOMKaTopa TUPO3WNH-TiapoKCnNasmn, psa aBTopis Bce binbLue
3aroCTpIOOTL yBary Ha notpebi MapkyBaTu KOHKPETHMX
nonynsaujii HEMPOHIB y XOA4i PO3BUTKY. [0 Takux mMapkepis
BiIHOCATb BUCOKO cneumdiyHi 6inkm pisHux das TpaHc-
kpunuii, cepen, akux Pitx3, LMX1b, Otx2 i NURR1. Came ui
MOCTMITOTUYHI HaKTOPW TPAHCKPUNLLT € BUPiLLaNbHUMK Ans
BU3HAYEHHSA PO3BUTKY BiAMIHHOCTEN Yy nonynauii godam-
iHepriYHMx HenpoHis [7, 9].

Binomo, o y cToB6ypi MO3KY € Benvka KiflbKicTb XO0J-

IHEPTiYHMX KNITUH, Ta BUCOKA KOHLUEHTPALLS aLeTUNXONiHy.
B o6MiHi aueTunxoniHy 6epyTb y4acTb sapa PeTUKYNSPHOI
dopmadii, a Takox Aeski sapa yepenHux HepeiB [6]. Ons
ineHTUdIKauji XoniHEPriYHNX HEMPOHIB iIMYHOMICTONOMYHO
BUKOPUCTOBYIOTb METO[, BUSIBJIEHHS! XOMiHALETUNTPaHche-
paan (XAT). MpoTe nicna npoBeneHnx SOCNIOXKEHb PE3YIb-
TaTtn BYEHUX OyNM OOCUTb BiOMIHHI, agxe KinbkicTb XAT-
NO3NTUBHUX HEMPOHIB Bigpi3Hanack B 2-3 pasu [3, 10].

BiMEHTUH, 9K NPOMIXXHUI QinaMeHT, € KOMIMOHEHTOM
umMTocKkeneTa actporfiianbHuUX KNituH. BiH Takox ekcrnpe-
CYETbCS pafianbHOIO MIEK0 | FPae BaXMBY POSib Y NPOLECI
PO3BUTKY Ta CTAHOBEHHS HepBOBOi cnuctemm. S100 - kanb-
LLiEBMiCHWIA BINOK, L0 € MapKepPOM TiOLUUTIB, a TakoX Mae
6e3niy PyHKLiNn, 30kpema 6epe y4acTb Yy HelpoumTO3i,
acTpounTOo3i, akCoHanbHiM nponidepadii. MNpoTe, OO KiHUA
€eKCNPecis iIMyHOTICTOXIMIYHMX Npenaparis, ski 3aCTOCOBY-
I0TbCS HAYKOBLIIMU 19 BUBYEHHSI PO3BUTKY CTPYKTYP LIEH-
TpanbHOi HEPBOBOI CUCTEMMU, 3ANNLLIAIOTBCH HEBVBYEHVMN.

Lli paHi HaBOOATL Ha AYMKY MPO aKTyasbHICTb KOMMJIeK-
CHOro Mop@onori4HOro AOCNIAKEHHS CTPYKTYPHOI OpraH-
isauji cipoi Ta 6inoi pevyoBUHN cepenHbOro MO3Ky, a TakoX
Tonorpadii MOro CTpyKTyp y NpeHaTasbHOMY NepPioai OH-
ToreHesy niognHn. [letanbHa MopdomMeTpu4Ha XxapakTepu-
CTUKY LUbOro Big4iny Mo3Ky y nnoga, Wwo po3BUBAETLCS,
[03BOSINTb BUSIBUTU 3aKOHOMIPHOCTI CTAHOBJIEHHST YTBOPIB
[aHoro nepiogy oHTOreHesy. Pesynbtatn poboTn MOXYTb
OyTV KOPUCHI NPV NPOBEAEHHI MarHiTHO-PE30HAHCHOI TO-
Morpadii Ta ynbTpasByKOBOIro A0CNIAXEHHS N10Aa, Lo PO3-
BMBAETbLCA, /1 NPABUIILHOI TPAKTOBKM pPeaysbTaris npu-
XXNTTEBOr0o OOCNIMXKEHHS, a TakoxX Ansa daxiBuis, NoB'a3a-
HUX i3 NUTaHHaSMK deTanbHoi Xipyprii Ta Tepanii rMnMboko
HEe[O0HOLLIEHNX HOBOHAPOOXKEHMX.

Mertoro paHoi HaykoBOi pob60TM € BCTAHOBJIEHHSI MOP-
GOMETPUYHUX NapaMeTpiB CTPYKTYP CepeaHboro Mo3Ky
nnoais 12-13 TUXHIB BHYTPILLHBLOYTPOOHOI O Nepioay OH-
TOreHeay, a caMme NO3A40BXHIX Ta NonepeyHrx posmipis,
NOLL cipoi Ta 6inoi pe4yoBUHK, PO3MIpiB Ta NOLi BOOO-
npoBOAY MO3KY.

Marepianu Ta metoau

MpoeeneHo mopdoricTonoriyHe gocnigkeHHs 9 nnogjis
NOANHN BikoM 12-13 TUXHIB BHYTPILLHbOYTPOOHOrO PO3-
BUTKY, TiM'SIHO-KYNpUKOBa J0BXWMHA skux cknana 79,0+£2,9
MM Ta macoto 37,0+4,6 r. Bik nnogis Bu3Havanu Big nep-

40

“BICHUK MOP®OJIOrI”
2017, Ne1, T.23



Wwoi Ao6n 0CTaHHLOI MEHCTPYaLji Ta 3a TiM?sHO-KYNPYKO-
BOIO [OOBXWHOW Y MM. Matepian ons pocnigxeHb 6yB OT-
pUMaHWii B pedynbTaTti ni3Hix abopTiB y BiHHMUKOMY OB
Ta nonoroeux ByauHkax M.BiHHWL, nicna Yoro dikcysanm
10% HerTpanbHUM po34nHOM GopmaniHy Ta cnuprty. AHo-
mManii po3sutky LIHC 6ynu BiacyTHi.

Mpu makpockonivyHOMY AOCAIOXKEHHI NA0ALIB BUKOPUC-
TOBYB&/IM @aHATOMIYHE NPEnapyBaHHs Nif, KOHTponem GiHo-
kynsipHoi nynn MBC-2. Y HacTynHOMy, He nigHiwe 48 ro-
OuvH nicnsa abopTy, rotyBany LENoiAMHOBI Ta NnapadiHoBi
ONOKN 3 BUFOTOBIEHHSAM CEpIiHMX 3pi3iB cepeaHboro Mo3-
Ky ToBWMHOW 10-15 mkm. Ornagosi npenapaTty 3abaps-
NOBaNIN reMaToKCUliH-€03MHOM, TONYIANHOBUM CUHIM, a
TakoX 3a BaH-lizoHoM.

MMig yac MopdOMETPUYHOr0 AOCAIAKEHHS CEPENHBOro
MO3Ky noaiB 6yna 3acTtocoBaHa KOMM'IOTEPHa NporpamMa
Photo M 1.21 (komn'toTepHa ricrometpis). OTpumaHi B npo-
ueci gocnigpxeHHs umdposi aaHi 6ynm o6pobneHi cratuc-
TWYHO.

Pesynbtatn. O6roBopeHHs

Hawi gocnigkeHHa [03BOAUAM BCTAHOBUTWU HACTYMHI
TonorpadiyHi Ta MopdOoricTonoriyHi 0cCobAMBOCTI AEAKNX
CTPYKTYP CEpeaHbLOoro MO3Ky noais nioanHu 12-13 TuxHIiB
BHYTPILLHBOYTPOOHOIO PO3BUTKY.

Bucora cepenHLOro Mosky y aHOMy BiKOBOMY Mepioi
ctaHoBuTb 7,0+0,5 MM, W0 y NnepepaxyHky Bignosigae 8,9%
TiM'AHO-KYNPUKOBOI AOBXMHU M0AIB, MONEPEYHUI Po3Mip
nopiBHioe 6,5+0,5 MM, NO3A0BXHIN - 7,5+0,5 mm.

HiXkn MO3Ky Mann y LibOMY TEPMIiHI Mann HacTyMHI PO3-
mMipu: 2,5+0,6 mm - BucoTa T1a 3,0+0,4 MM - WwWMpuHa Ha
CUMETPUYHMX AinsiHkax. Bucorta BepxHboro ropbvka 4otu-
pUropbrKoBOoi NacTUHKM cTaHoBmna 2,6+0,3 MM, LWMprHA
- 2,7+0,4 MM 3 NpaBoro Ta NliBoro 60ky. Po3Mipy HUXXHLOTO
ropbvika Manm AeLo MeHLLi napaMeTpu i CTaHOBWUK, Bigno-
BioHO, 2,2+0,3 mm (BMcoTa) i 2,3+£0,2 MM (LUMpUHA).

OPUTHANBbHI AOCIAXEHHA

Bopoonposig MO3Ky Ha PiBHI BEPXHIX Ta HUXHIX rop-
6uvkiB MaB pi3Hy ¢popMmy (puc. 1). Ha piBHi BEpxHixX - oBasib-
HY, BUOOBXEHY B CariTa/ibHOMY HanpsiMKy, a Ha PiBHI HDKHIX
ropbukie malixe okpyrny. BignosigHo po3mipu Bogonpo-
BOAY Ha piBHi BepxHix ropbukis ctaHoBunu: 1,32+0,22 mm
- No3a0BXHiNn, 0,59+0,18 MM - nonepeydHuii; naowa -
0,46+0,04 MM, Y CBOIO 4epry Ha pPiBHi HMXHIX ropOuKiB
No340BXHi po3mip ctaHoBuB 0,58+0,16 mm, a nonepey-
Hul - 0,63+0,14 mm; nnowa - 0,23+0,01 Mm2.

CepepfHsa nnowa HelipoeniTenito Ha PiBHI BEPXHiX rop-
6ukiB ctaHoBuna 0,11£0,01 Mm?, y TOi Yac AK Ha PiBHi
HWXHiX 6yna 0,06+0,01 mm2.

Mpwn pocnigXeHHi cepegHboro MO3Ky Ha PiBHI ropu-
30HTAJIbHOr O 3pPi3y BEPXHiX Ta HUXHIX ropbuKiB 4OTUPU-
ropGbUKOBOI NMAACTMHKN HAaBKOJIO BOAOMNPOBOAY MO3KY BU3-
HavalTbCa NceBoobaraToLlaposi eniTenianbHi KINiTUH, aKi
MaloTb BUOOBXEHY BepeTeHononioHy ¢dopmy, 3 oBoma
BigpocTkamu (puc. 2). KopoTki BiopOCTKM HanpaBneHi Ao
NpPOCBITY BOAONPOBOAY, a A0Bri - 00 nepudepii. Mix HUMmn
pOo3TalloBaHi KNiTUHW eninconofibHoil Ta cepunyHoi pop-
MW, SKi € HelipanbHUMK cToBOYpoBMMK KniTuHamu (HCK).
CepefHsa niowa HeipanbHOi CTOBOYPOBOI KNITUHM CTaHO-
Buna 21,2+0,04 mkm?, poamipn 4,6+0,01x4,4+0,01 MKkMm.
KoHueHTpaujs AaHux KNiTH nepeBaxae Ha 6a3asibHIn Mem-
6paHi i3 HAaCTYMHMM X NOLUMPEHHSM Y340BX BOJIOKOH paf-
ianbHOI rnii, iIMOBIPHO, A0 MiCUb NOAANLLLIOrO A03PiBaHHA Ta
AndepeHLiloBaHHS CTPYKTYP Ta s4ep CepenHLOro Mo3ky.

CepenHs nnola LeHTpasibHOI Cipoi pe4OBUH CepeaiHb-
Oro MO3Ky Ha piBHi BEPXHiXx ropbukiB 4oTMpUropOUKoBOI
nnactuHkun gopisHioBana 1,02+0,14 mm2. Ha piBHi HUXHiX
ropbukie gaHunin nokasHuk cknae 1,05+0,16 mm2.

CKynyeHHs1 HEPBOBUX KITUH Y MPOEKLii BEPXHiX rop-
6uKiB MOKpIBNI, WO ABNAIOTL COOO SApa OKOPYXOBOro
HepBa ckjlanu HacTynHy nnowy: cnpaea - 0,15+0,01 mm?
Ta 3niga - 0,14+0,01 mm2. Topai, K CKYMYEeHHS HEPBOBUX
KJITUH Yy NPOoeKLi HUXHIX ropbukiB NoKpiBni, ski € sapamMmm

B

Puc. 1. Fopu3oHTanbHWiM 3pi3 cepeaHboro Mo3ky nioaa 12-13 TuxHIB. A - Ha pPiBHI BEPXHiX ropOUKiB HOPTUPUIropOMKOBOI Niac-
TUHKW. FemaTokcuniH-eo3uH; x20. B - Ha piBHI HVXXHIX ropOYKiB HOPTUPUTOPBUKOBOT NNACTUHKK. emMaToKCUniH-e03uH. X20.
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OPUTIHAJIbHI AOCIAXEHHA

Puc. 2. INopusoHTanbHWiA 3pi3 cepeaHboro Mo3ky nioaa 12-13 TvxHiB. A - Ha piBHI BEPXHIX ropOuKiB HOPTUPUIOpOUKOBOI NIaCcTWH-
Kun. F'emarokcuniH-eo3uH; x400. b - Ha piBHi H/XHIX FOPOUKIB HOPTMPUIrOPOMKOBOI NAACTUHKN. 'emaTokcuiiH-eo3nH; x400.

6/10KOBOro HepBa, Manu, BiANOBIAHO, TakKi NapamMeTpu:
0,13%0,01 mm? - cnpasa T1a 0,12+0,01 mm? - 3niBa.

[aHi nitepatypu cBigyaTb Npo Te, WO napacumnarmyHa
yacTuHa 4ep OKOPYXOBOro HepBa B POCTPO-KayaanibHOMY
HanpsMKy N0Kani3yeTbCa B NepenHii TPETUHI FONIOBHUX
coMaTUYHUX Aaep 9K Yy TBApWH, Tak i y nioauHn. Y npeHa-
TaNbHOMY OHTOMEHESI NMIOAMHM COMATUYHI 94pa OKOPYXO-
BOrO HEPBa BM3HAYalOTbCS BMepLUe y eMOpioHa 7-8 TUXHIB,
a BeretatueHi - y nnopie 12-13 TuxHis [4].

BusiBneHa HamMu BUCOKA KOHLUEHTPALList HEMpasibHUX CTO-
BOYPOBUX KJIITUH HABKOIO BOAOMPOBOAY MO3KY, 3 HACTyr-
HUM X NOLIVPEHHAM Y34,0BX BOMIOKOH pagianbHOi rhii,
uinkom BignoBigae mexaHiamam mirpaudjii HCK. Ak Bkasy-
I0Tb BYEHi, HEMPOreHe3 ABNSETbCA KIOYOBOIO aganTaLin-
HOIO (PYHKUIEID MO3KY. He AMBRaYmMCb Ha 3Ha4YHy KifbKiCTb
OOCNIOXeHb, HAa AAaHUK 4Yac 3HAYHUM HeOoNiKoM 3anu-
LWAaETbCA Te, WO MW MAEMO N1LLE ONOCepeaKoBaHi AaHi
npo TpaHchopmauiio HCK i noganblue BUBYEHHS OaHUX
MEexaHiaMiB € kpail HeoOXigHUM [14].

3aranom, GiNnbLUICTb HAayKOBKX NpaLlb 3 PO3BUTKY LIEHT-
panbHOi HEPBOBOI CUCTEMU MalOTb OMMCOBUIA XapakTep i
BigoOpaxeHi B aTnacax aHaTomii em6pioHa Ta nnoga [11],
a HaykoBi Npauj, W0 CTOCYTbCA MOPGPOMETPIi CTPYKTYP
rONI0BHOMO MO3KY, BMKOHAHI 32 JOMOMOrol0 MarHiTHO-pe-
30HaHCHUX ToMorpadis abo ynbTPa3ByKOBUX arnaparis, TOMy
MOPIBHATU iX 3 HALLMMW NOKa3HUKaMn HeMOXnmBeo [2, 11].
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Pesiome. B paborte rnpeacrasieHbl pe3y/ibTarbl UCCEA0BaHUSI CPEAHEro Mo3ra niogoB Yyesnoseka 12-13 Heaesnb BHyTpUyTpob-
HOro pa3BuUTUS, rae ornpeneseHHbl Mop@dOMETPUYECKUE rTapamMeTpbl 0bpa3oBaHuii cpeaHero Mo3ra, a Takxke ocobeHHOCTH ero

TUCTOAPXUTEKTOHUKU.

KnioueBbie cnoBa: BHyTpuyTPOOHOE pas3BuTuE, COEAHME MO3I, MOP@OMETPUHECKME 1apaMeTPhbI.

Shkolnikov V.S., Grishchenko J.V.

MORPHOMETRIC PARAMETERS OF HUMAN MIDBRAIN IN FETUSES 12-13 WEEKS OF FETAL DEVELOPMENT
Summary. /n this article are presented results of research mesencephalon in fetus 12-13 weeks of fetal development. On
preparats we determined morphometric parameters and gystological structure of mesencephalon.

Key words: prenatal development, midbrain, morphometric parameters.
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MOP®ODPYHKLIOHAJIbHI SMIHN AEYHUKIB KPOJIUUb MNMPU

3rog0BYBAHHI IM XONECTEPUHY

Pesiome. Mposenere komnnekcHe BUBHEHHSI AEYHVIKIB KDOJINLIL 3 EKCIIEPUMEHTATIbHMM XO/IECTEPUHOBMM aTEPOCKIIEPO30M Y
OPIBHSIHHI 3 KOHTPOJIbHUMM TBaPUHaMM. BusiB/IEHO rporpecyroyi B Yaci MopyLLIEHHS B CUCTEMI FEMOMIKPOLMPKYISLT, MOCWIEHHS
KonareHizawii CTpoMU, BUCHEKEHHS OJTIKYJIOreHE3Y, KUCTOYTBOPEHHS, BIACYTHICTL XOBTUX TiJl.

Kno40oBi CnoBa: seyHuku, xonectepuHoBM atepoCck/Iepos.

BcTtyn

Penpopaykujst abo pO3MHOXEHHS - NPOLLEC, skuli 3a6e3-
neyye 36epexXeHHs BUay sk Takoro, NpyYTaMaHHUIA BCiM OpraH-
iaMam i nioauHi B ToMy yumcni. 3a gaHnmm BcecBiTHBOI opraH-
i3aLii OXOPOHW 3O0POB'A HA CbOrOAHILLHIN AeHb 3adikcoBa-
HO 6n13bko 20% 6Ge3nnigHux cimen [2]. Lle Hece 3arposy
BUXMBaHHIO By Homo Sapiens B Hanbnmxyi CTonitTs.

Cepepn 6araTtouncenibHUX MNPUYMH NOAPYXHbOro 6es-
nnipaa € 6e3nninan XiHOK B pedynbTaTi He3oaTHOCTI iX Ao
NMPOAYKLIT ANLEKNITUH, WO, B CBOKO Yepry, Nnos'a3aHo 3 na-
TONOriYHUMU 3MiHaMK B siedHmKax [9]. i amiHu € Hacniokom

AK 30BHILLHIX TaK i BHYTPILLHIX HECMPUATAMBUX HaKTOpIB, a
camMe - rOpMOHaNbHUX MOPYLUEHb, A0 SKMUX NPUBOAATHL K
PaHHE | TpMBasE 3aCTOCYBaHHS NPOTU3ANAIAHMX FOPMOHaSTb-
HUX NpenapaTiB Tak i BiKOBI 3MiHU B IEYHUKAX XIHOK, SKi
BUPILLYIOTb BariTHiTK nicnga 35 i Ginblue pokis.
BpaxoBytoun, L0 BiKOBI 3MiHWN BCiX OpraHiB i cuctem
N0AMHU, 9K NpaBunao, CyNnpPOBOLXKYIOTLCS CKIIEPOTUYHMMM
NopyLUEHHAMN, MU B3snK cobi 3a METY AOCNIAUTM MOp-
HONOrivyHUM CTaH SEYHUKIB NPU EKCNEPUMEHTaNILHOMY XO-
NIeCTEPMHOBOMY aTepPOCKNEPO3i y KPOnmLb.
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