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PUTMUYECKAA TPAHCKPAHUAJIbHAA
MATHUTHAA CTUMYNALUA (pTMC)

TpaHCKpaHManbHas mMarHutHasa ctumyasauma (TMC) — aTo meTof, No3Bo-
NAOLWNA HEMHBA3MBHO CTUMYAMPOBATb KOPY FOI0OBHOrO Mo3ra npu no-
MOLLM KOPOTKMX MarHUTHbIX MMMY/1bCOB. [lepemeHHOe MarHMTHOe Nnose,
reHepmpyemoe MarHUTHbIM CTUMYISTOPOM, CBOOOAHO MPOHMKAET Yepes
O4leXK A1y, KOXHbIM 1 BONOCAHOM NMOKPOBbI, KOCTHble 06Pa3oBaHMA M MO3-
rosble 060/104KM. [IOCTUrHYB NPOBOAALLMX TKAHEM, K KOTOPbIM OTHOCATCS
CTPYKTYpPbI LieHTpaibHOW HepBHOW cucTembl (LIHC), oHo nopokaaet ne-
PEMEHHbI 3N1EKTPUYECKMIA TOK AOCTAaTOYHOM CUbI, YTOObI aKTUBMPOBATL
HenpoHbl. Takoe BO3AENCTBME AeNaeT BO3MOXKHbIM NPOBEAEHMNE LINPO-
KOro CneKkTpa AMarHOCTMYECKMX M TepaneBTMYEeCKUX NpoLeayp.

MNposoasa TMC B Te4eHMe HEKOTOPOrO BPEMEHN PUTMUYECKM, MOXKHO A0-
CTUTHYTb YCTOMUYMBBIX M3MEHEHU aKTUBHOCTM B KOPE r0/IOBHOIO MO3ra
(Hanpumep, NOBLICUTb aKTUBHOCTb, MPUMEHASN BbICOKYIO YaCTOTY CTUMY-
NAUMY, NN CHU3UTb €€ HU3KOYACTOTHOM CTUMYyAALMEN).

MNpoueaypa pTMC, B oT/in4mne, Hanpumep, OT SNEKTPOCTUMYAALUM, ABNIA-
eTca coBeplleHHo 6e3601e3HEHHOM ANs NaLUMEHTa M He TpebyeT Ao-
NONIHUTENbHON NOArOTOBKW. [TpX 3TOM BpemMA ceaHca TepaneBTUYECKOn
pPTMC cocTasnaet oT 40 cekyHA 40 37 MUHYT B 3aBUCUMOCTM

OT BbIOPAHHOrO NPOTOKOAA.

O6nactn npumeHeHua pTMC:

e [cuxmaTtpuma: Aenpeccus, NOCTTPaBMaTMYECKoe CTPeccoBoe pac-
CTPOWCTBO, C/IyXOBblE FANMOUMHALUNM N HEFATUBHbIE CUMMITOMbI NP
wm3odppeHnn, 0bceccMBHO-KOMNYNLCMBHOE PACCTPOMCTBO, aAAMK-
TUBHbIE PACCTPOICTBA, TPEBOXKHbIE PACCTPOMCTBA.

e Hesponorua: nocneacTsMA OCTPOro HapyLeHNs MO3roBOro
KpPOBOOOpaALLEeHWs, CNacTUYHOCTb, DONEBON CUHAPOM, MUTPEHb,
6one3Hb MapKUHCOHA, TUHHUTYC, ANUCTOHUK, SCCEHLMANbHbIN TPEMOP,
cuHapom TypeTTa, OOKOBOM aMUOTPODUYECKMIA CKAEPO3, PACCenH-
HbIlM CKNepo3, anunencus, bonesHb AnbUreimepa.

e [leaunartpua: paccTPOMCTBA ayTUCTUYECKOrO CNEKTpa, NOCAeACTBUA
nepuHaTtanbHoro nopaxenus LUHC (nHcynbt, AUM), cuHapom
TypeTTa, CMHAPOM AedULMTa BHUMAHMUA U TUNIEPAKTUBHOCTY,
3a[lePKKM Pa3BUTMA, B TOM YMCE PEYEeBOro, Aenpeccus.

PUTMUYECKAA NMEPUDPEPUYHECKAA
MATHUTHAA CTUMYNALUA (pNMC)

B otanume ot pTMC npu plIMC nmnynbCHOE MarHMTHOE Noje BO3aei-
CTBYET He Ha MO3T, @ Ha 06/1aCTb CMMHANbHbBIX KOPELIKOB, HEPBOB UK
MbILLILL.

PUTMMYECKYIO Nepudepmnyeckyro MarHUTHYIO CTUMYAALMIO UCNOb3YIOT
npu neyeHnn 601eBoro CUHAPOMA, CMACTUYHOCTM U ABUTATE/IbHbIX Hapy-
WeHWUM, MblleYHON ANCTPOdUM, HEBPOMATMM NNLLEBOTO M TPOMHUYHOTO
HepBOB, CUHAPOMA XPOHMYECKOM TazoBon boan. Kpome TOro, AaHHbIN
MeTOZ, NPUMEHSAETCS B YPOSOTrMMN, MPOKTONOMMM, TMHEKONOTMU U AN BOC-
CTAHOB/IEHMA MblWL, NOCAe GU3NYECKON HArpysku, duTHeca.



3 HAZEXHbIN PA3BEM
ANA NOAKNHOYEHUA
NHAOYKTOPA

CneumanbHblM NPOMBbILLAEHHbIM Pa3bem, M3ro-

MATHUTHbBIV CTUMYNATOP cBecneunsaer Gesonacioe commenne
B CTUbHOM OUN3ANHE

TOpa C OCHOBHbIM H/10KOM MarHUTHOrO CTUMYAA-
TOpa M MHOTO/IETHIOK MHTEHCUBHYIO paboTy 6e3
NOAropaHMA KOHTAKTOB, HEPeAKO BCTpeYyatoLe-

1 BLICOKAS YACTOTA 0 . O ' | rocay Apyrmx noaobHbIX pa3bemos.
CTUMYNALMNN T
OCHOBHOM 610K MarHUTHOrO CTUMyAATOPA AaeT @ . o
BO3MOXHOCTb paboTaTb ¢ YacToTon Ao 100 [y, 5 4 KPOHLWTEWH

NP1 3TOM MaKCMMaabHana MHAYKLUMA obecneym-
BaeTcA Ha YacTtoTte 13-15 lu,.

1A UHOYKTOPA

[lonoAHUTENbHBIA BNOK NUTaHKWA NO3BONAET . Bo Bpemsa BCero ceaHca CTUMYAALMM BaXKHO
yBe/NNYMBATb 4aCTOTY CTUMYAALNA, Ha KOTOpOVl YOEPKUBATb MHAYKTOP B OAHOM N TOM XKe MNoJ10-
BblAaeTcA MaKCcMMmaabHaa nHAaykuma, oo 25-30 > Vg \ D Neuro-MSsX MEHMUU OTHOCUTENIbHO 30HbI CTUMYAALMK. STioboe

[U. Mpw 3Tom Ha YacToTe 50 M, cucTema cnocob- ) : 3 OTKNOHEHME MOXKeT OTPULLATeIbHO CKa3aTbCA Ha
Ha BblAaBaTb MHTEHCMBHOCTbL 60%, 4TO ABNAET-

CA KNIMHMYECKM 3HAYMMbIM GaKTOPOM, TaK KaK
nopor motopHoro oteeTa (MMO) y boablNHCTBA
NauyeHToB NpPM UCNOAb30BAHNUM CTUMYNATOPOB
KomnaHun «HelipocodT» — 45% n Huxe.

| ' @1200/ 9dPEKTUBHOCTI Tepanumn.
0 [Ona HapexxHoM dMKcaumm MHAYKTopa B Heob-
Sy XOAMMOM 30He HblN pa3paboTaH cneuynanbHbIn
KpoHLWTelH. C ero nomollpto byaeT obecneyeHo
NpPaBUIbHOE N HAZlEXKHOE NONOKEHNE MHAYKTO-
pa B TEYEHME BCEro ceaHca CTUMYAALMM.

2 HKNAOKOCTHAA CUCTEMA
OXJTAXKAEHNA

CucTeMa oxnaxaeHna no3sonaeT n3bexatb nepe-
rpesa MHAYKTOpa BO BPeMA A/INTE/IbHbIX CeaHCOB
PTMC. B MarHUTHbIX CTUMYNATOPAX KOMMaHWN
«HelpocodT» MCnonb3yeTcs HOBEMLLIMIA METOZ, OX-
NaXk4eHuA akTUBHOW YacTn MHAYKTOPa:

MHTYUTUBHO NMOHATHAA
CUCTEMA YMNPABJTIEHUA

OCHOBHOM 610K MAarHUTHOrO CTUMYNATOPA
ynpasnaeT paboTon BCero KoMnaekca.

Ha ero nepeaHert naHenn pacnonaratoTca opra-
Hbl YNPaBNEHNA U MHAMKATOPbI, OTOBparkatoLLne
napameTpbl paboTbl CTUMyATOPA.

OnHaKo ynpas/iATb KOMMIEKCOM MOXHO

M NPV MOMOLLM KOMMNbIOTEPHOW NPOrPamMmbl.
[ns 3TOro AOCTaTOYHO NOAKAOUMUTL OCHOBHOM
H610K K KOMMNbOTEPY, MCMONb3ys Kabenb USB.
Kpome Toro, Neuro-MSX nmeet Wi-Fi-uHtep-
delc n MoXKeT ynpaBaATbCA Yepes OKHO bpayse-
pa ntoboro yctponcTaa ¢ i0S, OC Android 1 T. 4.

OxnaxaatolLan *MAKOCTb He 3aN0NHAET
NHAOYKTOP MOJIHOCTbIO, a ABUNXKETCA BHYTPU
O6N\OTKI/I, TeM CaMbIM OTBOAA TENJTOBYHO
SHEPrno OT MeCTa ee BO3HMKHOBEHWA.

K ToMy Xe Yem MeHblle B MHAYKTOpe OXnaxaa-
IOLLLEM MUOKOCTU, TEM OH Nlerye n Tem yaobHee u
npolle ¢ HUM paboTaTb.




UHTYUTUBHO

NOHATHAA CUCTEMA

YNPABJIEHUSA

OUCNNEN

Ha MHOro$yHKLMOHAIbHOM LBETHOM AUChaee
OCHOBHOrO 6/10Ka 0TOOParXKatoTCA NapameTpb!
CTUMYAALMU, COCTOAHNUSA MHAYKTOPA 1 CaMOTO
HnokKa.
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Aenpeccus iTBS
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AY-03-100-O | 00:02:57

PEIYNATOP «MAPAMETPbI CTUMYAALIAU»

Haxkmunte — anqa Bbibopa napameTpos paboTbl.

HOBepHVITe — 414 peryampoBkin NHTEHCUBHOCTU N ANTNTENIBHOCTU

MeXCTUMY/IbHOIO MHTepBaﬂa.‘.

KHOTMKA «CTUMY/T»

Mpn HaXoXAEeHMU CTUMYAATOPA B COCTOAHNM
«[0TOB» Ha)kaTne Ha KHoMKy «CTUMY/» 3amnycKa-
eT OAMHOYHYO AN PUTMUYECKYIO CTUMYALMIO
B 3aBMCMMOCTM OT pPeXkmMma paboTbl.

Crumynauma

PUTMUHECKAR

AENPECCKA ITBS

120%

nay-03-100-0 *

[pOTOKO/IbI SIeYeHs

1. Pexxum Cepus
2. lenpeccunsa 37 MuH WHT-T6 % NMMO 90%
3. fenpeccuna 19 MuH Yacrota 1.0 My
4. Heiponart. 6onb Crum. B cepum 1500

5. fAenpeccus iTBS OnvT. cepun 1499.0 ¢
Maysa 00c
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WI-FI

Neuro-MSX — nepBblit B B UCTOPUU MArHUTHbIM

CTUMYNATOP C BCTPOEHHbIM MHTepdencom Wi-Fi.

MM MOXHO ynpaBaaTb Yepes bpay3sep ntoboro

ycTponcTea ¢ i0S, OC Android 1 T. A.

Beb-nHTEPpdENC obecneymBaeT caeaytollme Bo3-

MOXHOCTU:

*  peaaKkTMPOBaHME NapaMeTPoB CTUMYAALNN;

e BblOOP peKMMa CTUMYNALMNK;

e OTOOparkeHue cTaTyca CTUMyaALMK (ee xoa,
WHTEHCMBHOCTb M MapameTpbl, TemnepaTypa
MHOYKTOPA).

BCTPOEHHbIE MPOTOKO/1bI

MarHuTHbIN cTumynatTop Neuro-MSX nmeet
BCTPOEHHYIO MaMATb, C MOMOLLLbIO KOTOPOM MOXK-
HO XPaHWTb Ha YCTPOMCTBE A0 NATU NPOTOKO/I0B
NleYeHns pasNndHbIX 3abonesaHunii. MNpn Heob-
XOAMMOCTM 3TW NPOTOKO/Ibl MOXKHO PeaaKTMpPOo-
BaTb, MCMO/Ib3YA KHOMKY Ha nepeaHelr naHenun
npunbopa nan c nomoulbto Wi-Fi.

HOBbIE BO3SMOXHOCTH
CTUMYNAUNN

MaTTepHbl CTUMYAALMN C NNaBHbIM HapacTaHM-
€M ¥ CNaZloM YacTOTbl MM MHTEHCUBHOCTM MO-
ryT ObITb MCNOAb30BaHbI NPU TEPaneBTUYECKOM
PMMC c Lenblo yMeHbLIeHWs NPUBbIKaHUS (MK
CHUMKEHMA aAanTUBHOCTM) MbILLEYHOWN TKaHK

K NPOBOAMMOW NpoLieaype.



HEUPO-MC.NET

CTUMYNATOP MOXKET YNpPaBAATbLCA KOMMNbIOTEPOM Ha H6a3e Windows ¢ ycTaHOBAEHHbIM MPOrPaMMHbIM
obecneyeHnem «Helpo-MC.NET». KomnbloTep noakato4aeTca K oCHOBHOMY 610Ky Yyepes kabesnb USB.

«Helpo-MC.NET» naeT BO3MOXKHOCTb BECTM Da3y AaHHbIX NALMEHTOB, YNPaBAATb Kypcamm U ceaHcamu,
a TaKk»ke paboToi Bcer cnuctemsl. Mporpamma — 3TO rna, 404 NONb30BATENA: OHA MOMOraeT Npu co3Aa-
HMM HOBOM KapTOYKM NaLUmMeHTa, Bbibope npeaycTaHOBAEHHOIO NPOTOKOAA M3 BMBAMOTEKM, CO34aHMM
HOBOIO WM PeAaKTUPOBAHUM YKe MMEIOLWEroca NPOTOKOA NeYeHMA, 3anyCKe 1 3aBeplleHnn ceaHca

CTUMYNAUNN, NeYaTn OTHETa.
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Mo OKOHYaHWK Kypca Tepanuu NnporpammHoe
obecneyeHne aBToMaTUYECKN chopmmpyeT
OTYeT No NpeAyCcTaHOBAEHHOMY LWABAOHY, KOTO-
PbIA MOXHO M3MEHUTb MO CBOEMY YCMOTPEHMIO.
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BCTPOEHHbBIE NMPOTOKRO/bI

Mporpamma coaepKMT 60/bLIOE KONNYECTBO
npeaycTaHOB/NEHHbIX NPOTOKO/0B AedYeHuns/
peabunntaumm. OaHaKo B c/ly4ae HeobxoanMmo-
CTM BCErAa MOMHO CO3/4aTb CBON COOCTBEHHbIN
WwabnoH NAN N3MEHUTb NtoOOM NapameTp B Cylle-
CTBYIOLLEM.
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VicTopus nevyeHmna oTpaskaeT AaHHble, NONyYeHHble

npu dukcaumm NMMO (BKAtOYAn KPUBbIE), BpEMSA
Havyana ceccum, MHGOPMALMIO O BbIMOIHEHHbIX
ceaHcax CTUMYAALMN U peasibHOM Ko/MYecTse
CTMMY/IOB B Ka’KAOM CeaHce U T. [,
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OMNPEAENEHNE TTMO
N KAPTUPOBAHWE MO3TA

OnpefeneHne nopora MOTOPHOro oTBeTa — cnocob «a0-
3MPOBKM» IedYeHma ¢ ucnonb3oBaHnem pTMC. 3TO BaXKHbIN
nokasaTtesnb A8 HONbLIMHCTBA NOA0OHbIX MPOTOKOOB.
TouHoCTb onpeaeneHuns NMMO aBnaeTca KatoYeBbIM GaKTo-
pom, obecneumnBatrom 3dbeKTUBHOCTb M 6e30nacHOCTb
neyerus. KaptupoBaHue 061acTu CTUMYAALMK 1 ONpe-
nenerve MMO A0NXKHbI BbINONHATLCA ObICTPO, HO TOYHO.
MporpammHoe obecneyeHmne «Henpo-MC.NET» npeanara-
eT LWMPOKUI Habop onumin Kak ans nomcka NMO, Tak 1 ana
KapTWMPOBaHWA MO3ra: aBTOMATUYECKMIA PEXKMM MOMUCKA
MMO c ncnonb3zosaHnem muorpada, NoAyaBTOMATUYECKMI
pexxunm noncka NMMO c npumeHeHnem STEP- anropntma,
F3-nokatop 1 BM3yanbHYO NOMOLLb.

AsTOMaTuyeckuit nouck NMO

Mopor MOTOPHOrO OTBETA MOXKET ObITb OnpeaeneH
aBTOMATUYECKM C MOMOLLBIO t0BOro mmnorpada.

B pexkmme aBTomaTmyeckoro nomcka [MMMO nporpamma
aBTOMATUYECKM BblAAET CEPUIO OAMHOYHBIX CTUMY/OB

C 33/1aHHbIM MHTEPBAZIOM, CHMXAA MM NOBbILLIAA aMMINTY-
4y CTUMY/I0B B 3aBUCMMOCTM OT HAa/MYMA UAU OTCYTCTBUA
MOTOpHOro oTeeTa. Nocne onpegeneruna NMNMO BbIBOANTCA
3Ha4YeHWe aMnAnUTYabl CTUMYAALMK, NPU KOTOPOM OH Obin
HalaeH.

NonyasTomatuueckmii nonck MMO

B pexkume nonyaBTomaTuyeckoro nomcka MMO nporpam-
Ma ByaeT AelcTBOBATb MO aHaOTMYHOMY aITOPUTMY.
Heobxoamnmo nuiub BM3yanbHO ONpeaennTb Hanmdme nim
OTCYTCTBME OTBETA MO ABUMKEHMIO NabLEeB AMOO KUCTU
Npv KaXXA0M MHTEHCMBHOCTU 1 BbIbPaTb, COOTBETCTBEH-
HO, «[a» nnn «HeT» B nporpamme. Takon noaxo, 8 pasbl
YCKOPSET, a rMaBHoe, obecneymBaeT BbICOKYIO TOYHOCTb
onpeaenenna NMVIO.

* [daHHble no Banvaaummn F3-n1oKaTopa NpuBOAATCA B caeaytolei nybavkaumm:

Paccromont of Pepentoium 40 Mtuacuncro | I -
P 1 350 [ Mas-Croow 1750 Nas-Fpz o 350

Prccroms o gocomna e | 4] 380 (0| Tepcras 1900

Ocpymsocn rosomm (wperFazwotion [ ] s6 [+]
Paccroamnue ot Fpz:
X=T74cm

PaccToRHME OT BepTexca:
Y=94cm

F3-nokatop*

MpOTOKOAbI NeYeHnAa MHOTUX 3aboneBaHuit
npeaycMaTpmuBatoT CTUMYAALMIO 1€BOW
aopcosatepanbHon npedpoHTaIbHOM
KOpbl, KOTOPaa COOTBETCTBYET TOYKe F3

B cucTteme «10—20». Py4yHoW nouck asas-
eTCcA HeNPOCTOM 3a4a4ei, Tak Kak TpebyeT
H0NbLIOrO KONMYECTBA U3MEPEHNI U Bbl-
YUCAEHUIA.

B nporpamme peannsoBaH a/iroputm
BbIYNCIEHNA KOOPAMHAT TOYKK F3
no TPeM M3MePEHUAM:
® 10 PaCCTOAHMIO OT KO3€e/Ka
[0 KO3€e/Ka;
® 0 PacCTOAHMIO OT MepPeHOoCULbl
00 3aTblNIoYHOro byrpa;
® 10 OKPY*KHOCTM r0/I0BbI.

- [¥] Nnaswii nyck

120% NMO

w11 11111 l” |||

HauansHas aMnanTyaa crumyaaumn (% NMO): | 4 | 100 llz‘

OEND
PEXXMM «SOFT START»

HekoTopble NPOTOKO/bI NPeayCcMaTPUBatOT
CTUMYASALMIO C HAANOPOrOBOM NHTEHCMUB-
HocTbto 110% MMO mamn 120% MNMMO. Takan
MHTEHCMBHOCTb MOXET BbI3BaTb Yy HEMOATO-
TOB/JIEHHOrO NAaLMEHTA HEOXNAAHHbIE OLLy-
LLEeHNS 1N CNPOBOLMPOBATb HEMPOM3BO/IbHbIE
ABUXEHMA ronoson. Bo nsbexkaHmne noanob-
HbIX 3 HEKTOB 1 4158 NOATOTOBKM NauMeHTa
K npoleaype B Nporpamme peannsoBaH pe-
XUm «Soft Starty», KOTOpbI NO3BOIUT HaYaTb
CTUMYAALMIO C 3a4aHHOM HU3KON MHTEHCUB-
HOCTW W, MOCTENEHHO MOBbILLIAA €€, BbIBECTU
Ha HY)KHOe 3HaYeHMe aBTOMaTUYECKMU.

Koanuecteo cepuii:

Gabitova M. et al. Simplified method of left DLPFC locating for depression treatment with TMS // Brain Stimulation: Basic, Translational,
and Clinical Research in Neuromodulation. — 2019. — T. 12. — Ne2. — C. 417-418.



HOBOE NOKOJIEHME
OXJIAXAAEMDIX
MHAYKTOPOB =

+40

MK-03-125-0 -
ﬁg KOJIbLLEBOW MHOYKTOP o
fod AN *  KOPTWKanbHas n nepudepmnyeckan
= ‘ - CTUMYAALMA (LWelHble, NtoMbocakpabHble KOOPANHATHAA CeTKa ANA

Kopewky, cpamHOKIEEEE TOYHOrO NO3ULIMOHMPOBA-

* yaeaneH ANa CTUMyAaUmum rmyboKko HUA MHAYKTOPa
w PaCMno/I0XKEHHbIX HEPBOB

KHOMKK yBennyeHuns/
YMEHbLUEHNA NHTEHCUB-
HOCTW CTUMYNa

nay-03-100-0 MNHHOBALMOHHAA cucTema
YI’ﬂOBOM MHﬂyKTOP-BOCbMEPKA KHoMKa nogaym ctumyna OXNaXK AEHMA NO3BONUT 3a0bIThb
: - 0 neperpese MHAYKTOpa
P, . ® ybOKas KOPTUKANbHAA CTUMYNALMA BO BPEMA PUTMUYECKON CTUMY-
'l,O —H?’r!— Ol * TOYHasA GpoKycMpOBKa PyuKka C yNyYLIEHHOIA NAUMK, a pazHoobpasne popm
NS ' = ® aHatoMuyeckaa Gopma, KOHrpyaHTHaA dpopme SPrOHOMMKOM WNHAYKTOPOB A4aCT BO3MOXKHOCTb

- [0/10BbI, obecneynsaet bosee nNaoTHoe npuneraHne AOCTUYb KeJlaeMbIX PE3Y/1IbTAaTOB

B KaXKAOM MHAMBUAYAIbHOM
cnyvae.

MAK-03-125-0 na-03-100-0

MHAYKTOP ABONHOWN KOHUYECKUU NMHAOYKTOP-BOCbMEPKA

e camasd rnyboKaa CTUMyNALMSA, B TOM YUCE KOPKOBBIX e (doKycMpoBaHHaA KOPTUKabHAsA
NPeACTaBUTENBCTB MbILL, HUXHUX KOHEYHOCTEN n nepudepmnyeckan CTUMyNALMS

M TA30BOr0 AHa, MO3XKeuka 1 DMPFC e 30/10TOMN cTaHAapT TMC
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