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MNpepgncnoBne

1 PASBPABOTAH AKUMOHEpHbIM 06wWecTBOM «POCCUINCKMA Hay4HO-UCCen0BaTe/IbCKUI  UHCTUTYT
«3nekTpoHcTaHfapT» (AO «PHUWN «3nekTpoHcTaHgapT»)

2 BHECEH TexHuuyeckum KoMmuteTom no ctaHgaptusaummn TK 303 «3nekTpoHHass KOMNOHeHTHas 6as3a,
mMartepuasbl n o6opyfoBaHue»

3 YTBEPX/JEH W BBEJEH B JOEWCTBUE Mprvkasom ®epepasibHOr0O areHTcTBa Mo TEXHUYECKOMY
perynuposaHuio u metponorum ot 1 okta6psa 2024 r. Ne 1334-cT

4 BBEJAEH BMEPBbIE

MpaBuna NpUMeEHeHMa HaCTOSALWLEero cTaHgapTa YyCTaHOoB/eHbl B cTaTbe 26 defepasibHOro 3akoHa
0T 29 uioHa 2015 r. Ne 162-®3 «O cTaHgapTulaumm B Poccuiickon depgepauuun». VMIHpopmaums o6 ns-
MEHEeHMAX K HacToALWeMy cTaHaapTy NybankyeTca B exerogHom (Mo COCTOSHUI Ha 1saHBapsa Tekywero
roga) UHopmaLMoHHOM yKasaTene «HauuoHasibHble CTaH4apThl», a ouLManbHbli TEeKCT U3MEHEeHUN
N NonpaBoK — B eXeMeCSAYHOM WMH(OPMAUMOHHOM ykKasaTene «HauuoHanbHble cTaHgapThbli». B cnyvae
nepecMoTpa (3aMeHbl) UM OTMEHbl HACTOSLLEero cTaHjapTa CooTBeTCTBYLee yBeJoMIeHne byaeT
ony6/sMKoBaHO B Gnvkanliem BbINyCKe eXemMecA4YHOro WMHGOPMaUUOHHOro ykasaTensa «HauuoHasbHble
cTaHgapThi». CooTBeTCTBYyWLWAas UHpopmauns, yseoMieHne U TEKCTbl pasMeLlLalnTCca Takke B UH-
hopmaLnoHHON cucTeme o6Lero nob3oBaHNs — Ha odmumanbHOM caliTe defepasbHOro areHTcTBa no
TEexHUYeCcKoMY perynnpoBaHuio U MeTposiornm B ceTu NHTepHeT (Www.rst.gov.ru)

© OdgopmneHne. dPreyY «MHCTUTYT cTaHfapTmM3auyum», 2024

HacTosiwuii ctaHAapT He MOXeT 6biTb MOJIHOCTbLI0 MM YaCTMYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KauyecTBe OPMLMANBHOIO M3faHusa 6e3 paspelleHuns defepanbHOro areHTcTBa No TEXHUYECKO-
My PerysimpoBaHuilo 1 MeTposiornu
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HAUWOHANBbBHBLW CTAHAOAPT POCCUMCKOMN SGEAQLEPALUNMN

OETEKTOPblI MOHU3UPYOWWX N3NYYEHUN KPEMHUEBDIE

MeToabl onpenesieHNA BpeMeHHbIX napamMeTpoB

Radiation detectors silicon.
Methods for determining time parameters

Jata BBegeHns — 2025—03—01

1 O6nactb NpUMeHeHus

HacToswuii ctaHgapT pacnpocTpaHseTcsa Ha KpeMHMEeBble AeTeKTOpPbl MOHU3UPYHLWNUX U3AYYEeHUN
(nanee — peTekTOpbl) U ycTaHaB/MBaeT MeToAbl OnNpefefieHus BpeMeHW HapacTaHus tH anutenbHocTH
(hpoHTa HapacTaHWus TH.

HacTosAwwmii cTaHgapT ycTaHaB/AuBaeT cregylouine meTonbl onpefesieHnss BpeMeHu HapacTaHusa tHu
ANVUTeNbHOCTN PPOHTA HapacTaHus TH:

- MeTof, KOCBEHHOr0 U3MepeHus, ncnonblyemblii ans anddysnoHHO-A4pendoBbIX AETEKTOPOB, Y KOTO-
pbIX MPEeAYCMOTPEHbl N3MEPEHUA €MKOCTU U AUCKPETHOW WM aHasloroBOM YyBCTBUTEILHOCTU perucrpauuu;

- pacyeTHbll mMeToh onpegenieHMs napaMeTpoB AN GY3NOHHO-ApelihoBbIX A4ETEKTOPOB Mo dhopmyne
3aBUCUMOCTW BPEMEHHbIX NapaMeTpoB OT TO/IWMHbI YYBCTBUTENIbHOW 061aCTW.

2 HopmaTtuBHble CCbhISIKA

B HacToAWeEM cTaHAapTe MCNO/b30BaHbl HOPMATUBHbLIE CCbINIKU Ha cnefylowmne cTaHfapThl:

FOCT 12.1.004 Cuctema cTtaHgapToB 6e3onacHocTu Tpyga. MNoxapHaa 6e3onacHocTb. Obuwime Tpebo-
BaHUA

FOCT 12.2.003 Cwuctema cTtaHfapTtoB 6e3onacHoctu Tpypa. O6opyaoBaHue npousBoncTtBeHHoe. O6-
Wwue TpeboBaHnA 6e30NacHOCTU

FOCT 12.3.019 CucTtema ctaHgapToB 6e3onacHoCTV Tpyda. cnbiTaHua n M3aMepeHnsa anekTpuyeckue.
O6wue TpeboBaHUs 6e3onacHoOCTU

FOCT 18177 [eTeKkTopbl MOHU3UPYHOLWUX N3NYYEHUA NOSYNPOBOAHMKOBLIE. TEPMUHbBI 1 ONpeaeneHuns

FOCT 26222 [eTeKTopbl WOHU3NPYIOLWNX U3NYYEHU NONYNPOBOAHUKOBbLIE. MeToabl M3MepeHua napa-
MeTpoB

FOCT P 8.568 locypapcTBeHHass cuctema obecneyeHnss eguHCTBa M3MepeHuid. ATTecTayns ucnbiTa-
TenbHoro obopyaoBaHus. OCHOBHbIE MOJIOXEHNSA

MpumevyaHue — [Mpy NOMb30BAHWM HACTOSILUMM CTaHAAPTOM LENecoo6pasHo NpoBepuTb AeNCTBUE CCbIIoY-
HbIX CTaHAAPTOB B MH(OPMALIMOHHOWM CUCTEME OBLLETO NOMb30BaHUS — HAa OPMLMaIbHOM caliTe defepasibHOrO areHT-
CTBa MO TEXHWYECKOMY PEry/iMpoBaHuio 1 METPO/IOMMU B CETU VIHTEPHET Win Mo exerogHoMy UH(DOPMAaLMOHHOMY ykasa-
Teno «HauyoHasbHble CTaHAAPTbh», KOTOPbIA OMy6/IMKOBAH MO COCTOSIHMIO Ha 1 sitHBapsi TEKyLLEero roga, 1 no Bbimyckam
€XEMECSIYHOTO MHIOPMALIMOHHOIO ykasaTens «HaunoHasbHble CTaH4apTbk» 3a TeKyLWWMii rog, EC/M 3aMeHEH CCbITOYHbIN
CTaHAapT, Ha KOTopblli JaHa HeAaTUPOBAaHHAs CCbIfKa, TO PEKOMEHAYETCS UCMO/b30BaTh AECTBYHOLLYH0 BEPCUIO 3TOMO
CTaHfapTa C yY4eToM BCEX BHECEHHbIX B JAHHYH BEPCUI0 M3MEHEHWA. EC/M 3aMEHeH CCbIIOYHbIMA CTaHAapT, Ha KOTOpblii
[laHa AaTMpOBaHHasl CCbifka, TO PEKOMEHAYETCS MCMo/b30BaTh BEPCHIO 3TOT0 CTaHAapTa C YKas3aHHbLIM BbilLe FOf0M YT-
BepXxaeHus (NpuHsATUst). Ecnm nocne yTBEPXKAEHWS HACTOSILLETNO CTAHAAPTa B CCbUIOUHbLIA CTAHAAPT, HA KOTOPbIA AaHa
[aTypoBaHHas CCbIKa, BHECEHO M3MEHEHWE, 3aTparuBaloLlee MosioKeHne, Ha KOTOPOe aHa CCbiika, TO 3TO MOJIOKEHNE
PEKOMEHAYETCS MPUMEHSATL 6e3 yueTa [AaHHOTO M3MEHEHMUs. ECNM CCbINOYHbIA CTaH4APT OTMEHEH Ge3 3aMeHbl, TO MosIo-
XEHVe, B KOTOPOM JlaHa CCblIKa Ha HEro, PEKOMEHZYETCsI NMPUMEHSITb B YacCTW, He 3aTparMBatoLLeil 3Ty CCbUIky.

M3pgaHne odhmymnanbHoe
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3 TepmMuHbI 1 onpeaeneHns

B HacToAweM cTaHgapTe npuMeHeHbl TepMuHbl no FTOCT 18177.

4 TpeboBaHWMS K YCNOBUSAM MPOBEAEHNSA U3MEPEHWNIA

O6nyyeHne [eTEeKTOPOB NPOBOAAT NPU HOPMasbHbIX KIMMAaTUUYECKUX YCNOBUAX, ecnu Apyrue tpebosa-
HWS He YCTaHOB/IEHbl B cTaHAapTax unu TexHunyeckux ycnosusax (TY) Ha AeTeKTOp KOHKPETHOro Tuna:

- Temnepartypa sosgyxa — ot 15 °C go 35 °C;

- OTHOCUTe/IbHAA BNaXHOCTb Bo3ayxa — 0T 45 % no 80 %;

- aTMochepHoe gasnieHne — oT 86 Ao 116 kMA (ot 645 go 795 mm prt. CT);

- HanpsXeHue ceTn NUTaHUA NepemMeHHoro Toka (220 + 22) Br.

5 Tpeb6oBaHuA 6e3o0nacHOCTU

5.1 TMpwu BbINOJIHEHUN U3MEPEHUI 060pyaO0BaHUE AO/KHO COOTBETCTBOBAThL 06WMM TpeboBaHuAM 6es-
onacHocTtu no NOCT 12.2.003.

5.2 TMpun BbINOIHEHUN 3NEKTPUYECKNX U3MEPEHUI AOMKHbI 6bITb COBNOAEHbI 06LMe TpeboBaHNA 6es-
onacHocTtu B cooTBeTcTBMM ¢ TOCT 12.3.019.

5.3 TMpu BbINOSIHEHUN W3MEPEHUA MPON3BOACTBEHHbIE MOMELLEHUA AO/DKHbI COOTBETCTBOBATb OO UM
TpeboBaHMAM noxapHol 6esonacHocTn no NOCT 12.1.004.

5.4 Tpy BbINOMIHEHUM W3MEPEHUI pagMOMETPUYECKNX NapameTpoB Heob6xoammo cobnwpate Mepbl pa-
AVaunoHHOol 6e30nacHOCT/ B COOTBETCTBUU € TpeboBaHuamu [1] u [2].

5.5 BbinosiHeHMe M3mMepeHuii 4o/MKEH NPOBOAUTL 0OYUYEHHbIi NepcoHan, UMeKLWnii Bbicllee Uan cpea-
Hee cneuunanbHOe TeEXHMYECcKoe ob6pa3oBaHMe, NPOLWe[Wmnii MHCTPYKTaX MO TEXHUKE 6e30MacHOCTMU.

6 MeTo4 KOCBEHHOIoO N3MepeHUs

6.1 lMpuvHUMN N yCNOBUA N3MEPEHUA

6.1.1 Bpems HapacTaHus u ANUTENbHOCTb (DPOHTA HapacTaHWsa curHana onpenensArT pacyeTHbIM Nny-
TEM, OCHOBbLIBAsICb Ha 3HAYEHUAX EMKOCTM AeTeKTopa W AUCKPETHOW (aHasoroBoi) YyBCTBUTENBLHOCTU WU
3 (peKTUBHOCTM perncrpauum ramma- uanm HemMnTPOHHOTO U3NYYEHUs € AOCTATOYHO ManbiM KO3 (PULUMEHTOM
NornoLWeHuns.

6.1.2 N3mepeHue eMKOCTU, ANCKPETHON M aHa/IoroBOW YyBCTBUTENIbHOCTU nNpoBoaAT no FOCT 26222.
HanpsxeHns cmelw,eHns npyM u3MepeHun eMKOCTM 1M pafuoMeTpuyeckoro napameTpa AO0/KHbl 6biTb paBHbI.

6.2 TpeboBaHWA K cpeacTBaM U3MepeHuii

6.2.1 TlpumeHaemMble cpefcTBa W3MepeHuint [A0/MKHbl ObiTb NOBEpeHbl B COOTBETCTBUM C Tpebosa-
HuamuK [3].

McnbiTaTensHoe obopyfoBaHue A0/HKHO ObiTb aTTecToBaHo B cooTBeTcTBMK ¢ TOCT P 8.568. inanasoH
MU3MepeHunii, TUMNbl U TOYHOCTb CPEeACTB N3MEpPEeHUNi, a TakKe XapakTepucTUK1N UcnbliTaTesibHOro o6opyaoBaHns
M coCTaB BCMoMoOraTesibHbIX YCTPOWCTB ycTaHaBAnBalT B TY Ha AeTeKTOp KOHKPEeTHOro tuna.

6.2.2 Bua 1 3Hepruio MOHM3MPYIOLWLEro n3siyyeHns BblbuparT Takum ob6pas3om, 4Tobbl KO uLeHT no-
rNowWeHns B YyBCTBUTEbHOI 06n1acTu getektopa 6bi1 He 6onee 0,1. PekomeHayeTcs NpUMeHeHne ramma-uc-
TOYHMKOB C M3oTonamu Le3unii-137 u k06anbT-60, NNYTOHNI-6EPUNINEBLIX NCTOYHUKOB BbICTPbIX HENTPOHOB.
Tun UCTOYHMKA YKa3blBalOT B cTaHgapTax unv TY Ha AeTeKTOpbl KOHKPETHbIX TUNOB.

6.3 O6paboTKa pe3ynbTaTtoB U3MepeHui

6.3.1 B 3aBMCUMMOCTM OT UCMOMb3YEMOr0 pagnMoMeTpuyeckoro napametpa (Bpems HapacTaHua curHana
N 4NNTENbHOCTb (PPOHTA HapacTaHMA curHana) AIMTENbHOCTL ONPeAEesiieMOro UHTepBasna BpeMeHu tu, c,
onpeaensanT No ogHon n3 opmyn:

fo— n2

o 5 =
n  Pc*Yyr car- Q)’

(n



t = - =
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roeAo, Ar, AT — cornacywoune koapuumeHTbl, ykasbiBaemble B cTaHgaptax unam TY Ha [eTeKTopbl KOH-

KPETHbIX TUNOB;

C — MN3MepeHHoe 3HayeHune /J.VICerTHOVI YyBCTBUTEJIBHOCTW, UMM cm2/vyacTt uan umn/P;

C — CpefHsAs NoABUXHOCTb HOCUTENEN, onpeaensieMas COrfacHo nNpuaoXxeHuto A, cm2 « B-1 mc-1;

Unr — pabouee HanpsxeHwue, B;

COT — n3MepeHHoe 3HayeHue eMKOCTu geTektopa, nod;

CO0 — napasnTHass eMKOCTb KOHCTPYKUUW feTekTopa, ykasblBaemMas B cTaHgapTax unu TY Ha ge-
TEKTOPbl KOHKPETHbIX TUMOB, Nd;

e — W3MepeHHoe 3HauyeHue adekTuBHoCcTH, %;

S — KN3MepeHHOoe 3HaYeHMe aHasIoroBON YyBCTBUTENbHOCTK, KN ¢ cM2  yacT-1 unm Kn/P.

6.4 MorpewHoCTb U3MepeHUi

OTHOCUTEe/IbHAsA MOTPELWHOCTb ONpeAesieHns BPEMEHU HapacTaHusa U ANUTENbHOCTM (DPOHTA HapacTa-
HUSA curHana Haxoautcsa B npepenax +5f, ¢ BeposTHOCTLIO He meHee 0,99, onpegensemas no popmyne

roe 5C— norpewHocTb U3MepeHna eMKoCcT aeTektopa (C BepoAaTHocTbio 0,99), %;
8— norpewHoOCTb U3MEPEHUA pagnomeTpuyeckoro napameTpa (c BepoAaTHocTbio 0,99), %.

7 PacuyeTHbIn MeToA

7.1 TpuHunn metoaa

8, < " +6%,

4

7.1.1 Bpems HapacTaHua U ANNTENbHOCTb (PPOHTA HapacTaHusi CUrHana onpegensitoT pacyeTHbIM ny-
TeM. [py 3TOM B KayecTBe nNapameTpa 4/ pacyeta UCNoNb3yT TOMWWHY YYBCTBUTENbHOM 06nactu, onpege-

nAaemMyr no AaHHbIM, YKa3aHHbIM B TY Ha AEeTeKTOpPbl KOHKPETHbIX TUNOB.

7.1.2 B 3aBMCMMOCTU OT BuAa MOHU3UPYIOLLEro MU3NYYEeHUss M Knacca feTekTopa, yKa3aHHbIX B Mpuo-
XeHun B NpoBOAAT pacyeT BpeMeHU COBMpaHus 3NeKTPOHOB tn, BpeMeHn cobupaHns AbIpokK tp unn cpegHero
BpemeHn cobupaHua 3apsaga tc. Boibop cnocoba pacueta npoBOAAT cornacHo tabnuue 1

Ta6nuua 1

BUA MOHM3NPYIOLLEro U3NyYeHus

1 Tskenble 3apshkeHHble YacTuubl Mpu AJIMHe
LWWHbI 4yBCTBUTENBLHON 06/1aCTM U BXOAHOM
p-o6nactu

2 TspKefble 3apsbkeHHble YacTuubl MpU AJIMHe
LWMHbI YYBCTBUTE/IbHON 06/1aCTM U BXOAHOM
n-obnactu

3 Tskenble 3apshkeHHble YacTulbl Npu AJIMHe
CTBUTE/IbHOI 061acTh

4 Jlerkue 3apsXeHHble YacTuubl
5 BbICTPbIE HENTPOHbI 1 DOTOHBI

6 TennoBble HENTPOHBI

npobera meHee 20 % ToOs-
OKHE, pacnosioKeHHOM Ha

npo6era meHee 20 % Tos-
OKHE, Pacrno/IOKEHHOM Ha

npobera cebiwe 20 % 4yB-

14

tn

2,3

tc

tc

tn

O603HayeHne knaccutukaLMoHHON rpynnbl

56,789
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7.2 O6paboTKka pe3ynbTaTtoB U3MepeHui

7.2.1 Bpems cobupaHua 31eKTPOHOB tn, ¢, BbIYMCAAKT No hopmyne
®)

roe W — TonuwmHa 4yBCTBUTE/IbHON 06nacTu, cwm;
Un— NOABWXHOCTb 3/1IEKTPOHOB, OMpeAeneHHas no rpaduky, NpUBEAEHHOMY B MPUMOXEHUN A,
CM2 ¢ B-1 «c-1;
U — HanpsbkeHne cmeweHus, B.
7.2.2 Bpemsa cobupaHus AbIpoK tp, €, BbIYUCAAKT No hopmyne

W2
pe up-y ©)

roe W — TonuwmHa 4yBCTBUTE/IbHOI 061acTu, CM;
p — MOABMXHOCTL AbIPOK, onpeAesieHHas no rpaduky, NnpuBeAeHHOMY B NPUAOXeHUN A, cm2 mB-1 «c-1;
U — HanpshxeHue cmeuieHus, B.
7.2.3 CpepHee BpeMs cobupaHmsa 3apsga tc, c, BbluMCAAKT no dpopmyne

w2
)

rae W — TonwmHa 4yBCTBUTENbHOI 06/1acTu, CM;
LC — cpefHsas NOABWXHOCTb HOCWUTEsel, onpefeneHHas no rpaduky, NpuBefeHHOMY B MPUIOXKeHUN A,
cM2 mB-1 «c-1;
U — HanpsixeHune cmeuieHus, B.

7.2.4 Bpems HapacTaHWsi CUTHasa MoJjlyyarT NyTEM YMHOXEHWUSI BPEMEHU cobupaHus COOTBETCTBYIO-
lWKUX HocuTenen Ha koadpduymeHT 0,8.

7.2.5 OnnTenbHOCTb (PpOHTA HapacTaHUs curHasa nosy4varT NyTEM YMHOXEHUS BpeMeHU cobupaHuns
COOTBETCTBYHLUMX HOcUTenen Ha koachpdunymeHT 0,5 (B cnyvyae pacyeta BpeEMEHU COOGMPaHUS 3/1€KTPOHOB U
AbIpOK) 1 Ha KoapduumneHT 0,375 (B cnyyae pacuyeTta cpefiHero spemeHun cobupaHua 3apaga).

7.2.6 Tpn Heob6Xxo4MMOCTM, MpU pacyeTe BpPEMEHM HapacTaHus 3apsja wiu ANUMTENbHOCTM (hpoHTa
HapacTaHua 3apsfa y4YuTbiBalOT BAUSHWE aKTMBHOIO WM WHAYKTMBHOrTO COMPOTUB/IEHMWI B LENAX 31eKTPo4O0B
peTektopa. Heobxoaumble gns pacyeta 3HaA4YeHWs 3TUX COMPOTUB/IEHWIA NOMy4valdT NyTEM U3MEPEeHWiA wunm
pacyeToB 3/71IEMEHTOB KOHCTPYKLUUW AeTeKTOpoB. B TakoM cnyyae ANWTENbHOCTb ONpeAenseMoro uHtepsana
BpemMeHu (Bpems HapacTaHus unum ANNTeNbHOCTU HapacTaHusa curHana) tT, ¢, onpegenswT no popmyne

roe t0 — ANMTeNbHOCTL ONpefesiieMoro MHTepBasia BpeMeHW 6e3 yuyeTa BAUAHWUS akTUBHOFO U MHAYKTUBHOTO
COMPOTUB/IEHWI B LIENsiX 3/1eKTPOA0B AETEKTOpa, C;

K — koadpcpuumeHT, paBHblil 4,9 Ana pacyeTa BpeMeHW HapacTaHus curHana v 0,5 — ans pacueTa Anu-
TeNbHOCTU (PPOHTA HapacTaHus CUrHana;

r— akTMBHOE CONPOTMBJ/IEHME B LiENW 3/1eKTpoAoB AeTektopa, Owm;
Car — eMKoCTb getekrtopa, @;
L — MHAYKTMBHOCTb 3/1EKTPOLOB W BbIBOAOB AeTekTopa, MH.
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MpunoxeHve A
(cnpaBo4Hoe)

3aBNCMMOCTb NOABWXHOCTEN HOCUTenel 3apsaga B KPEMHUNA OT TemnepaTtypbl

-70 60 -50 -40 -30 -20 -10 O 10 20 30 40 50 t°C

pn— NoABMXXHOCTb 3/1IEKTPOHOB; lEp— NOABWMXHOCTb AbIPOK; pC— CpenHAa NnoaBMXHOCTb

PucyHok A.1
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MpunoxeHve b
(ob6s13aTeNIbHOE)

Knaccudurkaymsa eTeKTopoB MOHUINPYIOLWUX U3NTYyYeHUA

[eTeKTopbl MOHWU3VPYIOLLETO U3/yYeHMs1 B 3aBUCUMOCTM OT BuAa nogpasfensioT Ha KnaccuukaloHHbIe Tpynnbl B
COOTBETCTBUM C Tabnuuein b.1.

Ta6nuuya bl
HaumeHoBaHue knaccuukauoHHOR rpynnbl O60o3HaveHne knaccudrkalMoHHOW rpynnbl
JeTekTopbl HENOCPEACTBEHHO MOHMU3UPYIOLUX U3NYYEHWI
CnekTpomeTpuyeckme
CueTHble

TokoBble

A W ON

BpemeHHble
[eTekTopbl KOCBEHHO NOHU3UPYIOLLMX U3/yHeHNit
CnekTpomeTpuyeckme
CuyeTHble
Tokosble

BpemeHHble

© 00 ~N o o

3anomuHalowpme
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