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YO «I'pOmHEHCKMY T'OCYNAPCTBEHHBEN MEIVIIVMHCKII YHYBEPCUTET»

IIposedensvl uccnedo8anus no u3y4eHuro poiu OKCUOA a3oma 8 pe2yiyul MoHyca nepupepuieckux cocyoos y oemetl
C HEUPOYUPKYIAMOPHOU OUCMOHUET C NOMOWbIO (PYHKYUOHATBHO20 MECMA ¢ A0eHO3UHMPUDOCHamom, KOmopsie GbIA6U-
JU €20 8bICOKVIO OUASHOCTUYECKYIO 3HAYUMOCTb, YCMAHOGIEHO CHUMICEHUE CURME3A OKCUOd A30Md 8. IHOOMENUL COCYO08
y 0emeli ¢ Hetipoyupxyismopnou oucmonueti (p<0,001), a enympumvliueunoe 66edenue adeHozunmpughocama cnocoo-
CMBOBANO NOBLIULEHUIO CUHME3A OKCUOA A30Md 8 IHOOMENUU COCYO08 U YCMPAHIL0 OUCHYHKYUIO SHOOMENUsL Y Oemell C
HEUpoOYupKyISmopHoU OUCMoHUE.

Knroueevie crosa: oucynryus sndomenus, HeUpoyupKyIsmopHas OUCMOHUS, Oemil; QYHKYUOHANIbHbLI mecm, ade-
Ho3unmpugocgam.

The role of nitric oxide in regulation of the peripheral vessels tone in children with neurocirculatory dystonia was
estimated by means of the functional test with adenosine triphosphate, which revealed its high diagnostic value. The
reduction of nitric oxide synthesis in endothelium in children with neurocirculatory.dystonia (p<0,001) was noticed, but
intramuscular introduction of adenosine triphosphate contributed to the increase of synthesis of nitric oxide in endothelium
and eliminated the endothelium dysfunction in children with neurocirculatory dystonia.

Kew words: endothelium dysfunction, neurocirculatory dystonia, children, functional test, adenosine triphosphate.

BBenenune

B muarHocTrke v KOPPEKIMH TUCOYHKIIMH SHIO-
TENUSI MOXKET OBITh C YCIIEXOM IIPUMEHEH aJIeHO3HHT-
pudocdar (ATD). Cpeau GyHKIIMOHAIBHBIX P00,
HCIOIB3YEMbIX B THATHOCTHKE TUCHYHKIIMH SHTOTE-
JIVSL, OH CMOKET 3aHSITh OJHO U3 BayKHBIX MecT [1, 10].

3TO0 CcBS3aHO C TEM, 4TO B TIOCIIENHES BpeMs 00Ha-
PY’KEHO, YTO B DHJOTEITUHN MPOUCXONUT YCHUIICHHOE
nmorpediieHUE U JIerpaialins BhpadaTbiBaeMbIX TPOM-
OoruTamMu ageHo3uHTpudocharau ancHo3uHAPOC-
¢ara. Kpome 3TOro0, ycTaHOBIEHO, YTO B DHJOTCINH
obpasytorcs okcu azora (NO), mpocTanukiuH, pak-
TOp TUINEPIONAPU3YIOLUMADHI0TEIN H, BA30OKOHCTPHUK-
TOPHBIA TENTH]I, YHAOTEITNH, OCYIIECTBISICTCSI OKUC-
JUTENBHOE JIE3aMUHIPOBAHUE KAaTEXOIAMUHOB U Ce-
POTOHMHA, a TaKkKe THAPOIUTHYECKOE PaCIIeNIeHue
anruoreHsvHa I u Opaaukununa [4, 11]. BaxHo or-
METUTh, YTO OKCH/T a30Ta B UEPAPXHUU PETYIATOPHBIX
MEXaHH3MOB COCYINCTOTO TOHYCA UTPAET CYIIeCTBEH-
HYIO pOJIb M SIBISICTCSI OTHAM M3 OCHOBHBIX Ba30/IHJIa-
TaTopoOB, BhIpabaThiBaeMbIX B SHIOTENNH. TpaH3nuTop-
HOEJIN0O CTOMKOE, HO MOTEHIIMATFHO 00paTuMOe CHU-
KEHHME ero CHHTE3a B YHJIOTEJIMH OOBIYHO HA3BIBAIOT
muchyHknuel suaorenus [6]. B HopMme mocturaercs
paBHOBECHE MEX/Ty OCHOBHBIMHU Ba30AMIATATOPHBIMH
(oxcua a30Ta, TPOCTAMKIINH) U BA30KOHCTPUKTOPHBI-
MU (3HA0TENNHBI) d(hdexraMmu OHOTOrMYECKH aKTHB-
HBIX BEIIECTB, 00pa3ylONIMXCs B YHIOTEITHN COCYIOB.

Bo-BTOpBIX, yCTaHOBIIGHO, YTO aIcHO3UHTPHU(OC-
dar u aneHozuHAMBOCHAT, HAPSAAY C U3MEHEHUEM
JIaBJICHUSI CIIBUTA, TUTIOKCHEH U PsIioM Ouoioruvec-
KM aKTHBHBIX BEIECTB (AIETHUIXOINH, OpaIHKHHIH,
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FHCTaMUH, CEPOTOHWH, HOpaJIpeHaINH, TPOMOHH, OK-
CHUTOLMH, Ba30NPECCUH, Ba30aKTUBHBINA KHUIIEYHbBIN
HENTHI U JIp.) ycuiuBatoT oOpa3oBanre NO B 3HJI0-
Tenuu cocynos [11]. B HacTosiiee Bpemst yoKe HE BBI-
3bIBACT COMHEHUS TOT (PaKT, 4To ajicHo3uHTpUdochar
o0aiaeT Ba3oMIaTaTOPHBIMU CBOHCTBAMH, CyMMap-
HBIA 3QPEKT KOTOPBIX 3aBHCUT OT IEIOCTHOCTU JH-
notenuanbHoro miacta [8]. Jokasano, 4to mpu pea-
JIM3aLUU SHIOTENUN3aBUCUMOM Ba30AWIATAlNM aJie-
Ho3uHTpHU(OCchaT 1 afeHO3UH T OChaT, BOICHCTBYSI
Ha MypUHEPrHYeCKHe PelenTopbl dHI0TENHATBHBIX
KJIETOK IIOATHIIA sz, NoBbIMAOT X NO-CHHTa3HYIO
aKTUBHOCTH [8, 11].

VY4uThIBas BBILIE U3IOKEHHOE, aJICHO3UHTPH(OC-
(haT MOXXET OBITh C YCIIEXOM IPUMEHEH JJIs CO3aHus
(hapMaKoJIOrMUeCKON 3aBUCUMOM OT SHIOTENHS Ba30-
JUIaTallii, TaK KaK MOKa3aHo, YTO HE TOJIBKO 3HJI0-
TeHHbIE, HO U 3K30TeHHbIEC aJICHUIOBBIE HYKICOTH B
MPUHUMAIOT y4acTHe B MOBBIIIEHNH NO-CHHTa3HON
aKTUBHOCTHU 3HAoTenud [11].

CrenoBarenbHo, afieHO3UHTpUDOCchHAT MOKET OBITH
WCIIONB30BaH ISl TUAarHOCTHKH, @ BO3MOXKHO, B KOp-
PEKIIMH, 3aBUCHUMOI OT OKCHJa a30Ta JUCOYHKIUH
SHJOTENNA Y IeTEW C HEHPOLUUPKYISITOPHON TUCTOHU-
eil. Benp 10 cux mop HET €IMHOrO0 MHEHHUS O TaTore-
He3e HapylIeHUs TOHYCa COCYAOB IPU HEHpOLHpKY-
JIATOPHOU JUCTOHUU. Y UUTHIBAsA BHICOKYIO pacpoOCT-
PAHEHHOCTb HEUPOLUUPKYISITOPHON JUCTOHUU CPENU
TIOIPOCTKOB | JIUIT Mojomoro Bo3zpacra (mo 30-50%)
U OTCYTCTBHE 3(P(EKTUBHBIX CIIOCOOOB KOPPEKIIUH,
M3y4YeHHe JaHHOTO MOTPaHUYHOTO COCTOSHUS MEXITY
37I0pOBbEM M OOJE3HBIO MO-TIPESKHEMY OCTAaeTCs aK-
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TyaJbHOW TIPOOIEMOI COBPEMEHHOM KIMHUYECKOI
MenuuuHe [2, 3, 5]. Kak ycraHoBieHo, npu Heipo-
MUPKYIATOPHOH AUCTOHHH, KaK MPaBUIIO, OTCYTCTBY-
10T Mopdonoruyeckre MapKepbl MOBPEXKICHUS COCY-
muctoi creHku. [Tpu aTom 3aboneBaHuU pedb UACT O
HAYaIbHBIX 3TANaX HAPYIICHHUS PETYISIMHA COCYIUC-
Toro Tonyca. CUUTAaIOT, 4TO HEHPOIHUPKYISATOPHAS
JUCTOHMS TIPEACTABIACT COO00M CHHAPOM (PYHKIIHO-
HABHBIX HAPYIICHHH CEpIeYHO-COCYAUCTON CHCTe-
MBI, 00yCITOBIICHHBIN HEa/ICKBATHOCTHIO €€ PEryIsIIu
[2, 3, 5]. B 3TOM KOHTEKCTE CIIeAyeT TOMHHUTB, COTIIac-
HO COBPEMEHHBIM JIAHHBIM, OKCHJ] a30Ta IPHHUMAET
ydacTue B peryisiuu 0a3albHOro, MHOTEHHOIO M
(omocpenoBaHHO) BAa30MOTOPHOT'O KOMITOHEHTOB COCY-
muctoro Touyca [4, 7, 11]. Yeranosneno, uto NO mpu-
HUMAeT y4acTue B peau3aiui MUOTCHHOH ayTopery-
JSIIAM TOHYCA COCYZIOB B OTBET HAa CHUKEHHE TPaHC-
MypasbHoro nasieaus (3ddexr OcrpoymoBa—betinu-
ca) M B OTBET Ha yBEIIMYCHHUE JABIICHUS CIIBUTA, OKa-
3BIBAEMOTO TEKYIIEH KPOBBIO Ha JHJIOTENUANLHBIC
kierku (3¢ dexr pernenmaiiepa) [7, 11, 13]. Kpo-
M€ 3TOro, rnokaszano, uto NO myTeM HHruOUpOBaHHUS
BBIOpOCA HOpaJpeHalnHa B CHHANITHYECKYIO IIENb
MOAY/IMPYeT HEpBHBIE BIUSHUS Ha TOHYC cocyoB [12].

Hcxons u3 3T0ro0, €CTh OCHOBAHMSI TIOJArarh, 4YTo
BHYTPHUMBIIIICYHOE BBEICHHUE ajicHO3UHTpHU(OChaTa
[11] MokeT OBITH BaXXHBIM B KoppeKiui NO-cuHTa3-
HOHM HEIOCTAaTOYHOCTH COCYAOB Y JE€TEH ¢ HEHPOLHp-
KYJSTOPHOW JUCTOHUEH.

Lenbto HaIel paboTHI SABISETCS KITMHHYECKAs all-
pobarus Tecta ¢ (papMakoIOrHUeCKOl PEaKTHBHOW
rUIepeMueli 1ocje BBeACHU ajeHo3uHTpudocara
B JIMATHOCTUKE NUCHYHKIMH SHIOTENUSY JACTel ¢
HEUPOLUPKYJISITOPDHOM JAMCTOHUEH, a TAKXKe OLlEHKa
TepaneBTHYCCKON 3((eKTHBHOCTH M CIIOMb30BAHUS
ageHo3uHTpudochara s JieueHus TUCHYHKIUU SH-
JIOTENUs Y JAHHOW KaTeropuu JIeTei.

Marepuajibl 1 MeTOIbI

Jnsa uzyquenus NO-CHUHTa3HOM Ba301MIaTaTOPHOM
AKTUBHOCTH 3HJOTENHS COCYIOB MPEAIiedbs Y 310-
POBBIX JE€TEH U 'y JETEH C HEUPOLUPKYIIATOPHOM AHC-
TOHUEW HcIonb30BaHa mpoda ¢ ATO (ATD BHyTpH-
MBIIIEYHO B 7103€.0,2 MI/Kkr Macchl Tena) [1]. C nenbio
KOHTPOJISL COXPaHEHHOCTH 3HIOTENUN HE3aBUCHUMBIX
TYaHMJIATHUKITa3HbIX MEXaHU3MOB PENaKCaIlH COCY-
JOB HCHIOMB30BaHa 1pobda ¢ joHopom NO - HUTporu-
LEPUHOM (HUTPOIIMLIEPUH MOJ sA3bIK B 03¢ 0,01 Mr/
KT Macchl Tena). BasoakruBHbIe ¢ (deKThl GyHKIHO-
HAJIBHBIX MPO0 OICHUBAIIN TI0 TMPUPOCTY peorpadu-
YeCKH MOHUTOPHPOBAHHOIO MYJIHCOBOTO KPOBOTOKA
npeamieydss [9)]. YBenuueHue mynbcoBOro KpOBOTOKA
nocse npoosl ¢ AT® nHa 10% u Gornee u mocie mpu-
ema HuTpornuiepuHa Ha 19% u 6omee cuuTann HOp-
MajibHBIM [4, 14]. MccnenoBanue myinbCOBOIO KPOBO-
TOKA MPE/IIIEYbsl ¥ [IEHTPATbHON TeMOTUHAMHKY [TPH
npoBeneHnr npoosl ¢ AT® U ¢ HUTPOITTHIIEPHHOM
OCYHIECTBIISUTN 3JIEKTPOILIETU3MOrpaduuecku (peor-
paduyeckn) Ha arnapare «Peananuszarop PAS-01y.
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[Ipoba ¢ AT® semonuena y 111 gereit ¢ Helipo-
MUPKYIATOPHOH JMCTOHUEH 000€ro moia B BO3pacTe
8-15 ner. Ilo pesynsraram npoOsl ¢ AT®D Bce netu ¢
HEHPOIMPKYISITOPHON ICTOHUEH OBLITH pa3/ieiieHbI Ha
2 rpynmbl: 1-ast rpynmna — ¢ AucQyHKIMEH SHI0Te s
BKIIOUasia 45% nereli u 2-as rpymnmna — 6e3 qucyHK-
WU DHJIOTENHS WK TPYIINa CPpaBHEHUS 00bEANHIIIA
55% nereii. Y 23 nereit ¢ AMCHYHKIIUEH 3HIOTETUSL
npoda ¢ AT® BrITIONHEHA B HavYalle ¥ B KOHIIGKypca
BHyTpuMbItiedHoro BeefaeHuss AT®. Konrponbuas
rpymma cocrosiia u3 21 mpakTH4ecKHu 3J0pPOBOIO U
penko Ooneroliero peoeHka 0o00ero mojia B BO3PACTe
8-15 met. Y Bcex meTeit Il KOHTPOJIS COXpaHEHHOC-
TH TYaHWJIATIUKIA3HOTO MEXaHU3Ma Ba30IMIIATAI[IH
COCYZIOB BBITIONHEHA 1poda ¢ goropom NO - HUTpo-
runepruHoM. [TomydeHHbIe PE3ynbTaThl 00paOdoTaHbI
METOJIOM BapHAIlMOHHOHN CTaTUCTHKH € HCIIOIb30Ba-
HUEM TPHUKIAHBIX KOMITBIOTEPHBIX CTATUCTUYECKUX
MPOrpaMm.

Pe3ynbraThl 1 00Cy:KIeHHE
[Mocne mpoder ¢ AT® (Tabn. 1) npupocT MysIbCco-
BOT'0 KPOBOTOKA B\ITPE/IICdbe y 3M0POBBIX JETeH Ha
9 MuHYyTE ObLIT MAKCUMAJIbHBIM U Ha 32,6+4,48% mipe-
BBIIAN ncxonueie nanuspie (P<0,001).

[Ipupoct mynbCOBOro KpOBOTOKA MPEAIIEUbS Y
JIETe ¢ HEUPOLUPKYJIATOPHON TUCTOHUEN B OTBET HA
BBeneHre AT® Obu1 MakCUMaJbHBIM TaKXke Ha 9 Mu-
uyte (12,5+3,27%, P<0,001), xotst B JaHHO# TpyIIe
y 45% nerelt mynsCOBOM KPOBOTOK B MPEIIIICYBE TTOC-
ne BBegeHuss AT® ymenpmmmica. [lo cpaBHeHHIO €
KOHTPOJIEM MPUPOCT IYIBCOBOTO KPOBOTOKA B MPE-
medbe Ha 9 u 12 MUHYTax 1Mociie BHYTPUMBIIIIEYHOTO
BBeneHuss AT® B rpynie AeTeil ¢ HeHpoIupKyIITOp-
HOW JIUCTOHHWEH ObLT HUXE, YeM B TPYIIE 30POBBIX
nereit (P<0,001). M3meHeHuit BeTWYHH YacCTOTHI Cep-
JICYHBIX COKpaIleHUH, ynapHoro oobeMa KpoBooOpa-
IICHUS ¥ apTepHaIbHOTO AaBJIeHHs B TeueHue 15 mu-
HYTHOTO X MOHHTOPHPOBAHHMSI JIO ¥ TIOCIIE MTPOOKI C
AT® ne Besiunu (P>0,05).

B orBer Ha mpueM HUTpOINIMIIEPUHA MaKCUMaIIb-
HBIH IPUPOCT MYJIHCOBOTO KPOBOTOKA B MPEAIIIIEYbE B
o0eux rpymmax Jaered HaOaomaacs Ha 6 MHHYTE U
TIPEBBIIIAT KCXOJHBIE JaHHBIE B KOHTPOIBHOM IpyTI-
mie iereii Ha 67,5+9,53% (p<0,001), a B ombITHOM Tpyn-
e - Ha 60,8+4,98% (p<0,001). OT0 cBUAETENHCTBYET
0 COXpaHEHHH HE3aBHCHUMBIX OT SHIOTEIHS MEXaHU3-
MOB Ba3OoAMWJIaTalliM B JaHHBIX Tpynnax gereu. B or-
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BET Ha MpHEeM HUTPOINIULIEPUHA y JeTel ¢ HeHpoIup-
KYJSTOPHOM TUCTOHUEH Ha 3 MUHYTE MMPOU30IILIO YBE-
JUYEHHE YaCTOTHl CEepPACYHBIX COKpaIleHUH ¢
78,1+1,07 B munyTy 10 86,041,21 B MUHYTY (p<0,001)
W CHUXXCHHUE YIApHOTO 00beMa KpOBOOOpAIEHHS C
61,3+1,88 mut 1o 53,5+1,76 mut (p<0,001). Anamorud-
HbIE U3MEHEHUS YacTOTHI CEPAEYHBIX COKpAIECHHIH
(yBennuenue ¢ 77,141,38 B munyty g0 85,9+1,63 B
MunyTy, P<0,001) 1 ynapHoro o0beMa KkpoBooOpariie-
Hus (cHmwkenune ¢ 61,7+2,3 M go 55,9+2,48 mu,
P<0,001) npousornuiu u B TpyIIe 3A0POBBIX ATl Ha
3 MUHYTE TOCIIe IpreMa HUTPOIIIUIIEpHHA.

Ycranosieno, uto y 45% nereit ¢ HeHpoIUpKyIs-
TOPHOM JMCTOHUEN MaKCUMAaJIbHBIA IPUPOCT ITYJIbCO-
BOT0 KPOBOTOKA B MpeEIuieube mocie npodsl ¢ ATD
ob11 MeHee 10% OT UCXOIMHOTO YPOBHS U HE OTJIMYalI-
cs1 OT UCXOAHBIX AaHHBIX (p>0,05). D10 HaMu TpakTo-
BaJIOCh KaK MpPU3HAK TUCOYHKIMH dHJIOTENHNS, a BbI-
SIBTICHHYIO HAMH PEAKIUIO Mepru(epruiaecKux COCyIoB
Ha BBefeHne AT® y maHHOM TpyIIbI AeTel ¢ Helpo-
LUPKYJATOPHON AMCTOHUEH CUMTAIM IIATOJIOTHYEC-
kot [Ipenmosnaraercs, 4To B reHe3e AUCOYHKIIUN dH-
JIOTeNns y AeTell ¢ HeMpOLUUPKYJIATOPHON JUCTOHUEN
MOTYT UMETh 3Ha4eHUE TpaH3uTOpHOE yrHeTenrne NO-
CHHTa3HOW aKTUBHOCTH SHIOTENHSL.

C 1enpio KOPPEKIIMH BHISIBIEHHON HAMHU B CTaIHO-
HapHBIX yclnoBUAX NO-CHHTa3HOH MTUCOYHKIMHA SH-
JIOTENUs y JieTel ObLIM MCIIONB30BaHbI KOMIUIEKCHEIE
BO3JICHCTBUS HAa OpraHM3M peOeHKa (TpaguilHOHHOS
MEINKAMEHTO3HOE JIEUEHHUE HEHPOUUPKYIATOPHOU
JIMCTOHUH, MICKITFOUCHHE YITPABISIEMBIX (DaKTOPOB pHC=
Ka aTepockiiepo3a) Ha (oHe nposeneHust 10-IHEBHO-
ro Kypca BHyTpuMbIlIeqyHoro BBenenust AT® B pazo-
Boit 03¢ 0,2 mr/kr 1 pa3 B aeHsb (Tadiu.2).

IMocne kypca MpoOBENEHHOrO JICYEHUS MYIBCOBOM
KpPOBOTOK B TPE/IJIeUbe B OTBET Ha Tpody ¢ ATD y
JIeTel ¢ HEMPOLMPKYISITOPHON NUCTOHUEH U C JUC-
(dYHKIMEH SHA0TENHS YBETHMYUIICS Ha BETHUUHY, TIpe-
BhIatonyo 10% 1mo cpaBHEHUIO C HCXOMHBIMH JaH-
HBIMHU 1 Ha 12 MuHyTe TIocie mpodsl ¢ AT® Obin Mak-
cuManbHBM (22,8+7,69%, p<0,001). CnemoBaTtensHo,
B COOTBETCTBUHU C JTAHHBIMH JuTepaTypsl [11] ATD
noBsiaeT NO-CHHTa3HYI0 aKTUBHOCTD 3HIOTENUS U
ycTpaHseT TUCQYHKIMIO YHIOTENUS y IeTed ¢ Hei-
POLIMPKYJIATOPHOU JUCTOHUEH.
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3akiaouenne

1. ¥V 45% nereit ¢ HEHPOIUPKYIATOPHON AUCTO-
HUEH MPH KCIIONb30BaHUH (PYHKIIMOHAIFHOTO TECTa C
asleHo3uHTpU(ochaToM BBIsIBIICHA TUCHYHKIINS YH]IO-
TeINusl, TaK KaK MaKCUMAaJIbHBIN TIPUPOCT IMYJIHCOBOTO
KpPOBOTOKA B Mpeariedbe mocie BeencHus ATD Obur
Menee 10% oT UCXOMHOTO YPOBHS M HE OTIUYANICS OT
ncxoaHbIx JaHHbIX (p>0,05). Mcnons3oBanne ATO B
JIMAarHOCTHKE BA30aKTUBHBIX CBOHCTB DHJIOTEIIHS SIB-
JISieTCsl HETPaJUIIMOHHBIM THATHOCTHYECKHUM MEpOII-
pUSTHEM, TO3BOJSIOIMIUM OCYIIECTBISITE PAaHHIOIO
JMATHOCTHKY TUCOYHKIIUH SHJOTEIUSY JTCTCH:

2. Kypc Baytpumsbiednoro BeeaeHust AT O cyie-
cTBeHHO yimydmaeT NO-3aBHUCHMBIE TMIaTaTOpHbBIE
CBOMCTBA COCYAOB Yy J€TEH C HEUPOLUPKYIATOPHOU
JIMCTOHVEH, HUBEIHUPYS SBJICHHUS Ba30KOHCTPHUKIIHH,
o0ycioBeHHbIe quchyHKIuer sHaoTenus. [Ipemmno-
JIaraeTcs, 4To eKeTHEBHO CO3aBaeMble MMKOBBIE KOH-
ueHTpaunu AT® B KpoBH, Kak U M3MEHEHHS JaBie-
HUS CIBUTA KPOBU Ha'3HIOTENHI, MOTYT BOCCTAHAB-
nuBaTh NO-CUHTa3HYIO AaKLUBHOCTB YH/IOTETTHOIIUTOB.

3. BobisiBieHHas HaMU AUCQYHKIHS DHIIOTEIHS Y
JIeTel ¢ HEHPOLUPKY/ISATOPHON JUCTOHUEH HOCUT IIpe-
WMYIIECTBEHHO TPAH3UTOPHBIN XapakTep, Tak Kak
YCTpaHSAETCS [IPH BKIIOYEHUH B CXEMBbI JICUCHHUS Jie-
Tel C HEUPOUUPKYIATOPHON IMCTOHUEHN MPENapaTos,
cTumyaupyomux NO-CHHTa3HYI0 aKTUBHOCTH 3HJI0-
e (ATO).
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