tOxHO-poccuitckuin oHkonornyeckuii xxypran 2020, 1.1, N4, c. 32-37 (c
https://doi.org/10.37748/2687-0533-2020-1-4-4

OPUTMHATIbHASA CTATbBA

OMNbIT MPUMEHEHWUA PALAUOXUPYPTUHECKOIO KOMIJIEKCA
NOVALIS TX B MMPAKTUKE ®I'BY «HMWUL, OHKON0TUU»
MWUH3JIPABA POCCHH

0.1.Kut, B.W.Bowepckuii, N.I.Cakyn*, M.A.lycapesa, C.l.Bnacos, K.H.Myceiiko, M.A.Komangupos,
10.A.KynTbiwesa

H0XHO-POCCHIACKNHA
OHKOJIOTUMECKMA XXYPHAN
SOUTH RUSSIAN JOURNAL
OF CANCER

oM 1
No 4, 2020

®rbY «<HMUL onkonorum» Munaapasa Poccuw,
344037, Poccuiickas Gegepauus, r. Poctos-Ha-[loHy, yn. 14-9 nunus, 4. 63

PE3IOME

Llenb uccnepoBaHus. AHann3 NonyyeHHbIX B TeYEHNEe YeTbIpex JIeT HabntoAeHI pedynbTaToB NPOBeAEHHO CTe-
peoTakcuyeckoii pagnoxmpyprum (SRS) 1 cTepeoTakCUyecKoi pagmoTepanum B pexxume runodpakLMoHUpOBaH1s
(SRBT) aKkcTpa- M MHTpaKpaHuanbHbIx onyxoneit B ®rbY «HMULL oHkonorun» M3 P.

MaumeHTbl U MeTOoAbI. B uccnepoBaHue BKAOYEHO 277 NaLMeHTOB, pasfeneHHble Ha 3 rpynnbl. B nepsoi rpynne
184 naumeHTa (66,4%) c NnpumeHeHHoM SRS, Bo BTOpoit rpynne 54 naumeHTa (19,5%) ¢ npumeHeHHom SRT, B TpeTbei
rpynne 39 6onbHbIX (14,1%) ¢ NnpoBefAeHHo SRBT akcTpakpaHUasbHbIX onyxonei. PaapaboTka nnaHoB ny4YeBoi
Tepanuu NnpoBoAnsach Ha cucTemax nnaHmpoBaHus iPlan n Elements, BrainLab. JlyueBas Tepanusa nposogunacb
Ha nuHelHoM yckopuTene Novalis Tx, Varian. OueHka npoBoaunach ¢ UCNONb30BaHWEM MPOrpaMMHOro obecreve-
Hus iPlan n Elements, BrainLab, nyTem cpaBHeHuUs 06beMOB onyxonei no fgaHHbiM MPT nccnefjoBaHusi ronoBHOro
Mo3ra n CPKT gns aKkcTpakpaHuanbHON NaToNorMm B MOMEHT NIEYEHNA U B TeYEHME YeTbIpex neT HabnoaeHus.
Mcnonb3oBanuch cTepeoTakcMyeckne paauoxupypruyeckme n runodpakumoHHble METOAMKMN NTy4eBO Tepanuu.
Mpu pagnoxvpypruyeckom feyeHnn nyyesas Tepanus NpoBOAWIACh C OfHOKPATHbIM BbICOKOTOYHBIM MOABEAEHNEM
TepaneBTUYECKOW J03bl K MULLIEHHU C LieNbio Buonornyeckoro ahdekTa B 06,1y4aeMoM 06beme Npyv MUHUMabHOM
BO3JECTBUM Ha OKpY>XXatoLLme TKaHW. Pa3oBble ouaroBble fo3bl (PO/) nof6upanucb B 3aBUCMMOCTU OT TMCTOJIOTUK,
a npegnucaHune [o3bl NPOBOAWIOCH COrNMacHO NPUHATLIM KpuTepuam The International Commission on Radiation
Units and Measurements (ICRU) (2010) Report 83. lunodpakuMoHUpoBaHHas cTepeoTakcuyeckas JiydeBas Tepanusi
nposBoaMnach ¢ ucnonb3osaHnemM 2-5 dpakumii (Op) co cpeaHum guanasoHom PO[, 3-10 Ip.

Pesynbrathbl. B Te4eHue Bcero nepuoga HabnogeHuii B rpynne nauneHToB nocne SRS B 69,8% cnyyaeB oTMeyeHa
NonoXuTenbHas AMHaMuKka, B 19,6% oTMeuyeHa cTabunusaums npouecca, B 9,8% — oTpuuartenbHas AuHaMuka.
B rpynne SRT y 59,3% 60nbHbIX Ha6ntoAaeTcsl NONOXKUTENbHAA AUHAMUKA, B 21,4% — oTpuuaTtenbHasa AMHaMuKa
1 B 9,3% — cTtabunuaauus npouecca. B rpynne SRBT akcTpakpaHuanbHbix onyxonei B 38,5% — nonoxuTtenbHas
OnHaMKKa, B 58,9% oTMedeHa cTabunusaums npouecca, B 6,7% — oTpuuatenbHas AUHaMUKa.

3aknouyeHue. AHanM3 Nosy4YeHHbIX AaHHbIX FOBOPUT O BbICOKOW addekTuBHOCTU MeToamK SRS u SRBT, koTopble
No3BONSOT JOBUTLCS JIOKaNbHOrO KOHTPOJIA Kak Haf 3/10KavyecTBEHHbIMY, TaK U JOOGPOKa4YeCTBEHHBIMU HOBO-
06pasoBaHMAMMU.
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NOVALIS TX RADIOSURGICAL PLATFORM EXPERIENGE IN NATIONAL MEDICAL
RESEARCH CENTRE FOR ONCOLOGY OF THE MINISTRY OF HEALTH OF RUSSIAN

0.1.Kit, V.I.Voshedskii, P.G.Sakun*, M.A.Gusareva, S.G.Vlasov, K.N.Museiko, M.A.Komandirov, Yu.A.Kultysheva

National Medical Research Centre for Oncology of the Ministry of Health of Russia,
63 14 line str., Rostov-on-Don 344037, Russian Federation

ABSTRACT

Purpose of the study. The primary study presents an analysis of the results of stereotactic radiosurgery (SRS) and
hypofractionated stereotactic radiotherapy (SRBT) of extra — and intracranial tumors obtained during four years of
observation at «National Medical Research Centre for Oncology».

Material and methods. The study enrolled 277 patients. 184 patients (66.4%) received SRS, 54 patients (19.5%)
received intracranial SRT, 39 patients (14.1%) received extracranial SRBT. Radiation treatment plans were developed
with iPlan and Elements planning software, BrainLab. Radiation therapy was performed with Novalis Tx, Varian linear
accelerator. Outcome assessment was performed with iPlan and Elements software, BrainLab, by comparing tumor
volumes based on brain MRI series for brain tumors (or CT imaging for extracranial pathology) before the treatment
and during four-year follow-up. Stereotactic radiosurgical and hypofractive radiotherapy techniques were used. In
radiosurgical surgery, radiation therapy was performed with a single high-precision approach of the therapeutic dose
to the target for the purpose to reach biological effect in the irradiated volume with minimal impact on the surround-
ing tissues. Single focal doses (SFD) were selected due to histology, and the dose was prescribed according to the
accepted criteria of The International Commission on Radiation Units and Measurements (ICRU) (2010) Report 83.
Hypofractionated stereotactic radiotherapy was performed using 2-5 Fractions (FR) with an average range of 3-10 Gy.
Results. During the entire period of observation tumor volume and clinical symptoms in patients who received SRS
were reported to reduce in 69,8%, to be stable in 19,6%, increased in 9,8%, respectively. For patients, who received
intracranial SRT, tumor volume and clinical symptoms were reported to reduce in 59,3%, increased in 21,4%, to be stable
in 9,3%. For patients with extracranial tumors, who went SRBT, tumor volume and clinical symptoms were reported to
be stable in 58,9%, reduced in 38,5%, increased in 6,7%.

Conclusion. The analysis of the obtained data shows the high efficiency of SRS and SRBT methods, which allow to
achieve local control over both malignant and benign tumours.
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BBEJEHUE

B nocnepHee BpeMsi cTepeoTakCUYECKNEe METOANKM
Ny4eBOW Tepanuu pasfiMyHbIX NaTONOrM4eckKux obpa-
30BaHUI BbIXOAST HA MNePBbIN NaH KOMOUHUPOBAH-
HOrO NeyeHna HoBoo6pasosaHuit [1]. B knaccuyeckom
BapuaHTe JlydyeBasi Tepanus OCHOBbIBanach Ha Konuve-
CTBEHHbIX JOKTPUHAX K/TaCCUYECKOW paanobumonorum
1 NPOBOAMIACh pa3oBbIMKN O4aroBbIMK fo3amu o 2p.
Lenbto cTaHfapTHOro GpakLMOHNPOBaHMUS ABNANOCH
YMEHbLUIEHME PUCKa NOBPEXAEHUSA OKPYXXaKOLLNX TKa-
Hei. OfHaKo NosiBNieHWe CTepeoTakCMYeCKMX MeToamK,
o6ecneynBaroLLnX BbICOKYIO TOYHOCTb U KOH(DOPM-
HOCTb 06/1y4eHMs MaToONOrMYecKoro oyara, u pas-
BUTME METOAUK BU3yanusaumm MULLEHN, NO3BOJINIIO
3HAYUTENbHO MNOBbLICUTb Pa30BYHO A03Y 06/1y4eHUs
N COKpaTUTb KONIMYeCcTBO hpakunin obnydyeHus 6e3
yBeIMYeHUs1 pucka NoBPeXAEHUS HOpMasbHbIX TKaHew,
TeM caMbiM NoBbiLwas 3hPeKTUBHOCTb ly4eBOro BO3-
neiicteua [2]. Tak, HanpuMep, NpuU NeYeHUM BECTUOY-
NAPHbIX LWBAHHOM, NOCefHUe CTaTby NOATBEPXKAALOT,
YTO KOHTPOJIb POCTa OMYyX0an Nocne paguoxmpyprum
pocturaetcs B 93—-100%. Lunsford L. D. ¢ coaBTOpamu
nsyyan pesynbtaTtbl evyeHnsa yepes 51 10 nety 829
naLMeHTOB C BECTUOYNAPHbIMY LIBAaHHOMaMW, NoA-
Bepriimxcsa pagmoxupyprum B YuusepcuTteTe r. [utTe-
6ypra. B saHHoI cTaTbe coobuanoch 0 98% KOHTposle
OMyX0JIEBOro pocTa Npu ANNTENBHOM HabNOAEHUMN.
B 62% cnyyaeB oTMeuanacbh NofoXuTesibHas AuHamMuKa
B BUAeE YMeHbLUEeHUs1 o4yaros, B 33% —cTabunusaums
npotecca, B 6% — oTpuuartenbHas gMHamMuKa B Buge
yBenuyeHust o6pasosanusd [3]. CerogHsa cTepeoTakcuye-
CKasi pafmMoxupyprusa ctana paccmaTpuBaTbCs B Kaye-
CTBe NepBON IMHUKN Tepanuu NauMeHToB C MeTacTaTu-
YyecKMM MopaxxeHMeM rofloBHoro Mosra [4]. BegeHue

naumeHTOB C MeTacTasaMu B rOJIOBHOM MO3r cTano
cepbe3Hol Npo6neMoit U3-3a yBeIMYEHUs YacToTbl
N CNOXHOCTU AMarHOCTUYECKUX U TepaneBTUYECKUX
noaxopoe [5, 6]. B 2014 roay EBponeiickas accouuma-
uus HepooHkonoroe (EANQO) cosgana mexancum-
NANHaPHYO paboyyto rpynny Ans pa3paboTKu HayYyHo
060CHOBaHHbIX peEKOMEHAALMIA AN NaLMEeHTOB C MeTa-
CTasaMu B rO/IOBHOI MOST U3 CONUAHbIX onyxoneit [7].
CTepeoTakcuyeckas nyyesas Tepanusa u pagmoxmpyp-
rUs CerofHsA UrpatoT BaXKHENLYO POSib B IeHEHUUN He
TOJIbKO OHKOJTOTMYECKUX NMOPaXKeHUR, HO TaKXXe Npwu
COCYAUCTbIX U PYHKUMOHANbHbIX MaTOSIOrUSIX FONI0B-
HOrFO M CMIMHHOMO Mo3ra. [ns psaga 3abosieBaHUit 370
Ba)Hasi YacTb KOMBUHUPOBAHHOTO JieYeHuUs, a Npu
HEBO3MOXHOCTM U MOBbILLIEHHOW OMNacHOCTU XUpYp-
rMYyecKoro BMeLLaTenbCTBa — anbTepHaTMBa NPSIMON
onepaumm, 3a4acTyto eANHCTBEHHO BO3MOXHbIN METOZ,
BO3[eNCTBMSA Ha naTonoruyeckuii npouecc [8]. Umeto-
LMecs KNMHMYECKUE AaHHble MOATBEPXKAAOT BaXKHYHO
posib CTEPEOTaKCUYECKON pagmuoXupyprum B LOCTH-
YXEHUW BbICOKOTO JIOKaNbHOIro KOHTPOJIA MeTacTasoB
B FOSIOBHOM MO3re.

Llenb uccneposaHuA: aHanm3 nofyyYeHHbIX B Te-
YyeHMe YyeTblpex NeT pe3ynbTaToB NPOBEAEHHON
cTepeoTaKkcuyeckoi pagmoxupyprum (SRS) u cte-
peoTakCMYecKon paguoTtepanuu B pexxmume runodpak-
LMoHMpoBaHus (SRBT) aKkcTpa- M MHTpaKpaHuasbHbIX
onyxonein B ®IrbY «<HMUL|, onkonorum» M3 PO.

MALMUEHTBI U METO bl

B nccneposaHune BkOYEHO 277 NauneHTOB, pas-
AeneHHbix Ha 3 rpynnbl. B nepson rpynne — 184
nauueHTa (66,4%) ¢ npuMeHeHHoit SRS: 77 (41,8%) —
C MeTacTaTU4YECKMM MOpa)KeHMEM rOJIOBHOIO MO3ra;

Ta6nuua 1. [iIuHamMuKa B rpynmnax ctepeoTakCU4ecKoii JiyyeBomn Tepanuu 3a 4 roga

[MonoxwuTenbHaa guHamuka

Crabunusaums npowecca OTpuLaTeNnbHasa AMHaMUKa

Yucno
el AHO 3HO QIHO 3HO QIHO 3HO

I rpynna R

(SRS) 184 68 60 19 17 8
MpoueHTHOE BblpaXkeHue 69,8 % 19,6 % 9,8 %

Il rpynna )

(SBRT) 57 9 5 14 8 1
MpoueHTHOE BblpaXkeHue 38,5% 58,9 % 6,7 %

Il rpynna (SRT) 23 8 9 - - 11
MpoueHTHOe BblpaXxxeHue 59,3 % 9,3 % 21,4 %
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57 (31,0%) — ¢ MeHuHrnomamu; 31 (16,8%) — c HeB-
pUHOMaMM YepenHo-Mo3roBbiX HepBoB; 9 (4,9%) na-
LMEHTOB — C peumagmnBamMu rnmanbHbix onyxonen, 8
(4,3%) — c cocyamcTbiMu Manbdopmaumamy, 2 (1,0%) —
C reMaHrmonepuUmnTOMOon U NMHEO61aCTOMOW.

Bo BTOpoi#t rpynne — 54 nauuenTa (19,5%), ¢ npu-
MeHeHHon SRT: 23 (42,6%) — ¢ MeHUHrMoMamu; 14
(25,9%) — ¢ HEBPUHOMaMM YepernHO-MO3roBbIX Hep-
BoB; 11 (20,4%) — c MeTacTaTUY4ECKUM MOpaxKeHnem
ronoBHOro mMoara; 3 (5,6%) — ¢ peumanBamMu rmanbHbIX
onyxonei; 1 (1,9%) — c cocyaucTbiMu Manbdopma-
umamm; 1 (1,9%) — 6051bHOM ¢ reMaHrMonepuLUMTOMON,
1 (1,9%) —60nbHOW C KpaHUOhapUHTMOMOIA.

B TpeTtbeit rpynne — 39 6onbHbix (14,1%) ¢ npoBeaeH-
Holt SRBT aKkcTpakpaHuanbHbix onyxoneit: 21 (53,8%) —
C reMaHrmomamu Ten no3BoHkoB; 12 (30,8%) — ¢ nep-
BUYHbIM M MeTacTaTUYeCKNM MopaXKeHNeM nerkux,
3 (7,7%) — ¢ HEBpUHOMaMM NO3BOHOYHOIO OTAEN], 3
(7,7%) c MmeTacTaTU4ECKUM NMOPaXKeHUEM NO3BOHKOB.

BceM nauueHTaM ¢ MHTpaKpaHuasibHON NaTonornen
MMMO6UIM3aLns NPOBOAMIIACH C UCNONb30BaHUEM
TPEXCNOMNHON TEpPMONIaCTUYECKOM Macku. MaumeHTam
C 9KCTpaKpaHuasnbHoW NnaTonoren MUMMoouIM3saLms
npon3BoAnIach C UCNoJSIb30BaHMEM TepMoniacTuye-
CKOM MackKu rofioBa-wes-nneyv u BakyyMHoro maTpaua
Npv NOPa>keHUn LIENHOro U BEPXHErpygHoro otaena
NO3BOHOYHUKA U C ucnonb3oBaHuneMm Stradivarius™
SBRT system ¢ npuMeHeHneM abaoMUHaNbHOro npecca
NS UCKITIOYEHUS NMOABUXKHOCTM 06/1aCTH MHTepeca Npu
OblXaHWK nauneHTa Npy NoOpaXXeHUn HWXXHErpyaHoro,
MOAAICHWYHOIO M KPeCcTLOBOro oTAaeNna No3BOHOYHMKA.
TonomeTpuyeckas KOMMbOTEpPHas ToMorpadus NpoBo-
aunacb Ha Tomorpade Siemens SOMATOM. KoHTYpuHr
W NnaHupoBaHue NpoBOAUIIOCH MOCPEACTBOM Mpo-
rpamMMHoOro o6ecneyenus iPlan/ELEMENTS, BrainLab.
MpegnucaHue po3Horo nokpblTns — D95%=100%. Mpo-
BepKa nnaHa ny4yeBon Tepanum NpoBoguiach nytem
He3aBMCMMOro nepepacyeTta A03bl APYrMM anropuT-
MOM, Bepudukaumsa neyebHoro nnaHa Ha maTpuue ge-
TekTopa ArcCheck, Sun Nuclear. OueHka npoBogunacb
C UCMONb30BaHWEM NPOrpaMMHOro obecneyeHus iPlan
RT Image, Elements (BrainLab) u nytem cpaBHeHuUs
06beMOB onyxoJsieit No gaHHbIM MPT nccnepoBaHus
ronosHoro mosra n CPKT ansa akcTpakpaHuanbHoMn
naTosiormm OT Hayasna nevyeHus n Yepes YeTbipe roga
HabntogeHus. lcnonb3oBanncb CTepeoTakCMyeckune
paguMoxXupypruyeckmne n runoppakLMoHHbIe METOANKM
nyyesoW Tepanuu. lpy pagmoxmpypruyeckom neye-
HWUW NyyeBas Tepanus NpPoBoAuIach C OAHOKPaTHbIM
BbICOKOTOYHbIM NOABELEHNEM TePaNeBTUYECKON A03bI

K MULLIEHW C Lenbto 6nonoruyeckoro addekrta B 061y-
YaeMoM 06beMe NpY MUHUMANIbHOM BO3JEACTBUM Ha
OKpYy>KatoLLme TKaHW. PasoBble oyarosble gosbl (POL)
nogbvpanucb B 3aBUCUMOCTM OT TMCTOJSIONTUMU, @ Npes-
nucaHue A03bl MPOBOAUIIOCH COMTaCHO MPUHSITHIM
Kputepusim The International Commission on Radiation
Units and Measurements (ICRU) (2010) Report 83. Mmno-
(dpakunoHMpoOBaHHasa cTepeoTakcuyeckas nyyeBas
Tepanus NPoBOAMach C Ucnosb3oBaHneM 2—-5 Opak-
uwni (dp) co cpegHum guanasoHom PO, 3-10 p.

PE3YJIbTATbl UCCJIEAOBAHUA
U UX OBCYXAEHUE

Mo npolecTBuM YeTbipex net HabnaeHU B nep-
Boit rpynne SRS (184 6onbHbix) B 69,8% cny4yaes oT-
MeueHa NonoXuTeNbHas AuHaMuka (68 naumMeHToB
C f06pOoKayecTBEHHbIMM onyxonsimMu, 60 co 3noKaye-
CTBEHHbIMU HOBOOGPa30BaHUSAAMU FOJIOBHOIO MO3ra),
B 19,6% oTMeueHa cTabunusaums npouecca (19 na-
LMEHTOB C OOBPOKAYeCTBEHHbIMKU onyxonsamu, 17 co
3/10KaYeCTBEHHbIMW HOBOO6GPA30BaHUSIMU FOJIOBHOIO
Moa3ra), B 9,8% oTMeveHa oTpuLaTesibHas AnHamMuKa
(8 NauMeHTOB C 3/10KaYeCTBEHHbIMM HOBOO6pa30Ba-
HUAMM FONIOBHOMO MO3ra).

B rpynne SRBT akcTpakpaHuanbHbIX OnNyxonemn
B 58,9% oTMeueHa cTabunusauymsa npouecca (14
60/1bHbIX C J0O6pOKAYeCTBEHHbIMU NOPaXeHUAMMU
NO3BOHOYHMKA U 8 BOJIbHbIX CO 3/T0KA4YeCTBEHHbIMU
MOpaXXeHUAMM JIETKMX U NMO3BOHOYHKKA), B 38,5% nono-
XUTenbHas AnHaMuKa (9 nauneHToB ¢ reMaHrMoMamu
Tesn No3BOHKOB, 5 60/bHbIX CO 3/T0KAaYeCTBEHHbIMM
NMOopaXXeHUAMU NIerkux 1 NO3BOHOYHUKA), B 6,7% OTpu-
uaTenbHasa AMHaMuKa TONbKO A1 3/10Ka4YEeCTBEHHbIX
o6pasoBaHuit (1 60/IbHON C MeTacTaTUYECKMM MNopa-
YKEHUEM NETKMUX).

B rpynne SRT y 59,3% 60/bHbIX HabntogaeTcs
nosioXkuTenbHas AUHaMuka (23 605bHbIX C f06pO-
Ka4yeCTBEHHbIMM ONyX0NAMU M 8 MaLUEHTOB CO 3N0-
KayeCTBEHHbIMM NMNOPa>XEeHUAMMN FOTIOBHOIO MO3ra
COOTBETCTBEHHO); B 9,3% — cTabununsauus npouecca
y 5 yenoBek ¢ 4O6pOKaYeCTBEHHbIMI 06pa30BaHUAMM
u B 21,4% oTpuuaTenbHas AMHamuka (11 nauneHToB co
3/10Ka4YeCTBEHHbIMW NOPAXKEHUSIMU FOSIOBHOMO MO3ra).

3AKNIOYEHUE

3a nocnegHue HeCKOJIbKO AeCATUNETUN KIInHUYe-
CKKne uccrnegoBsaHua nokasanmn Sd)d)eKTVIBHOCTb npunme-
HeHUuA CTepeoTakKCU4eCKux MeToamk nyquoH Tepanuu.
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MepBOHaYanbHO CTepeoTaKCMYeCcKMe METOANKM Neye-
HUSA UCNOJIb30BaNUCb KaK AOMONIHEHUS K onepaTus-
HbIM M CUCTEMHbIM MeTohaM nedeHus. NocnegHue
20 net AaHHble KNUHUYECKUX U HaYYHbIX UCCNefoBaHnin
WHOCTPaHHbIX 1 OTEYECTBEHHbIX UCTOYHMKOB CTanun
ncnonb3oBaTb PaguOXMpypruvyeckoe BO3AeNCTBME Ha
naTonormyeckue obpasoBaHue B NePBON IMHUM Neye-
HWUS, OTTECHANA TaKne MeTOoAbl Iy4eBOro BO3AENCTBUSA

KaK ToTanbHoOe 06/1y4eHne BCero roloBHOro Moara.
Yeenununnuco nokasanusa ansa SRS, SBRT, SRT metogos
npu AO6pPOKaYeCTBEHHbIX UHTPA — U 3KCTpaKpaHu-
anbHbIX 06pa3oBaHuii. AHannM3 CO6CTBEHHbIX NONy-
YeHHbIX AaHHbIX TOBOPUT O BbICOKOM 3D (heKTUBHOCTM
MeToauk SRS 1 SRBT, KoTopble NO3BONAKT AO6UTbLCS
NIOKanNbHOro KOHTPONS KaK Hapg, 3/1I0Ka4YeCTBEHHbIMMU,
TaK U 106poKaYeCTBEHHbIMWU HOBOOGPA30BaHUSIMMU.
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