IIpunoxenne 4.
Dopma omuema no npoexmy | noonpoexmy KHIT

1. O0mme cBeleHUS MO MPOEKTY
HccnenoBanus noBeaeHUS 3JEMEHTAPHBIX YaCTHUL, HYKJIOHHBIX PE30HAHCOB U HYKJIOHHBIX
(baykTyanuu B sifiepHOM BemecTBe Ha yctaHoBke "CKAH"

1.1. HayyHoe HanpaBJ/ieHHe
«Du3nKa >IeMEHTAPHBIX YaCTHUIl U PEISATUBUCTCKAS siiepHas GU3UKa»

1.2. HaumeHOBaHUe NPOEKTA
«Co3nanue npeun3noHHoro MmaruutHoro cnekrpomerpa CKAH-3 u npoBenenue
WCCIIEIOBAaHMI HEHYKJIOHHBIX CTEIIEHEW CBOOOIBI B si/Ipax, HYKIOHHBIX KOPPENSIUil 1
sa/iepHOl (parMeHTaly Ha BHyTpeHHel muiienn Hykiotpona»

1.3. lu¢gp npoexra/ (CKAH-3)

1.4. Iudp temsnr / (02-1-1087-2009/2023)

1.5. ®dakTuyeckmii cpok peanusanuu npoekra / (2020-2023)

1.6. PykoBoautennb(iin) npoexkra / Apanacses C.B.

2. Hay4HbIii oTUYET

2.1 AggHorauus

OTOT TMpPOEKT HampaBlieH Ha M3Y4YEHHE BBICOKOBO30YXIEHHOTO SIEPHOTO BEIIECTBA,
oOpasytomerocsi B siipax B pe3yinbrare A B3auMoneicTBus. DTO COCTOSIHUE BEIIECTBA U3y4aeTCs
nyTeM HaONIOJCHHWS MPOAYKTOB pacmaga oOBeKTa BO B3aUMOJCHCTBYIOIIEM sipe. Mol
OoOHapy>KMBaeM Mapbl SHEPrHMYHBIX YaCTHUI], UCITYCKAEMBbIX MOJ YIJIOM, OJM3KUM K 180°. st
peanu3anuy 3TOM LENH JO0JDKEH OBITh CO3[aH HOBBIA NPEU3NOHHBIA TMOPUAHBIA MarHUTHBIN
ciekrpomerp CKAH-3. DTOT CIEKTpOMeTp J0JKEeH 06GHAPYKMBATh KaK 3apsmkennsie (1, K*, p) Tak
U HelTpanbHble (N) YacTuipl, oOpa3yromuecs Ha BHYTPEHHEH MUIIEHH HYKJIOTpOHA MHpHU
cronkHoBeHUH dA.
2.2. Pa3BepHyThIil HAYYHBIil OTYeT

Jns TOCTMKEHUST 3TOM LENU CIEKTPOMETP
CKAH nomxkeH BKITIOYaTh JETEKTOPHI, KOTOPHIE
3G (HEKTUBHO PETUCTPUPYIOT KaK 3apsKEHHBIE,
TaKk W HEUTpalbHbIE YaCTUIBL. IJTO YCIOBHE
ObUIO  BBIMOJIHEHO IyTeM CO3JaHusi Tpex
HE3aBHCHUMBIX IUIEY, PACIIOJIOKEHHBIX B OJHOMN
IUVIOCKOCTH €  MHIIEHBIO WU B3aUMHO
NEPIEHIUKYIISAPHBIX APYT APYTY.

OaHO TUIeYO CHEKTPOMETpa BBHINOJHEHO B

BUJIC MAargsuTHOI' O CIICKTPOMETPA,
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HU3MCPCHUA 3aPAKCHHBIX YaCTUI[ - IPOTOHOB U

ME30HOB. J[Ba Ipyrux TIuieda MPeICTaBIsSIOT
coOoli Oe3MaHTHWTHBIC CHMHTHJUISIMOHHBIC Puc.1 Cxema cnexkrpomerpa CKAH.

CHEKTPOMETPBI, PEAHA3HAYCHHbIEC JJIS1 PETUCTPAIMHM MPOTOHOB U HEUTpOHOB. MneHTudukanus u
CHGKTpOMeTpI/IH qaCTHUI OCYH_ICCTBJISIQTCH HyTeM peFI/ICTpaI_II/II/I BpeMeHI/I IIoJicta " BBI[[GHGHHOﬁ
SHEPI'HH B BEIIECTBE JCTEKTOPOB.



CxemaTUyecKuid BUJl CHEKTPOMETpa Moka3aH Ha pucyHke |. HoBble KOMIIOHEHTHI AETEKTOpa
ObuTH co3nanbl B xone peanuzanuu npoekra SCAN-3 B 2020-2022 rogax.

B nomonHeHme K CyIIECTBYIOUIMM OBUTH CO3/aHBl CIEAYIOIIME JETEKTOpPHI, OJOKH U
MIOJICUCTEMBI:

IIEPEAHUI CTApPTOBBIN CUETUUK;
KPEMHHEBBIM BEPILIUHHBIN JETEKTOD;
npeiioBbie KaMephl TPEKOBOM CHCTEMBI;

JIUIOJILHBIA MarHuT;

MHOTOCJIOMHBIE CUYETYUKHA HEUTPOHOB;
cucreMa coopa gaHHbIX Ha ocHoBe VME;
BepmMHHBIN AeTEeKTOP

o akownrE

BC-408 47x20x1 mm?

MPPC
S10943-4732

Puc.2 BHemHuii BUJA BePHIMHHOIO JeTeKTOPA (CJI€Ba) M ero KOMIIOHEHTOB (CIpaBa)

BepmmH cueTyMk- 93TO TEPBBIM  JIETEKTOP,
pacloOXKEHHBI TIEpe]] BHYTPEHHEH MHUILIEHBIO.
OTOT CUYETYMK JIOJDKEH HMETh MHUHUMAJbHYIO
TOJILIMHY U XOPOIIHE BPEMEHHBIE XAPAKTEPUCTUKH.
Jletektop cobpan Ha wMarpuine u3 8 SIPM u
ObICTpOICICTBYIOIIEM IIJIACTUYECKOM
cuuHTHWIsATOpe.  JIIs  TpPOM3BOACTBA  TOHKHUX
CIMHTWUISIMOHHBIX IJIACTUH Obula pa3paboTaHa
TEXHOJIOTHSI TEPMO(POPMUPOBAHUS [UISl TOTYHYECHHUS
CUUHTWIIATOPA HY)KHOM TOJIIIMHBI. DTa TEXHOJIOTHS
MO3BOJISIET TOJIYYUTHh OAHOPOIHOCTH MO TONIIMHE Ha
ypoBHe 1% Ui CUMHTHIUIATOPOB TONIIMHOK OT 0,5
MM 10 1,5 mm. Bt paspaboraH M U3rOTOBJIEH
OBICTPOJICHCTBYIOIINI MTPETyCUIIUTENb ISl MAaTPHUIIBI
SiPM. Tect 3TOro cyer4rka mokasan pa3penieHue mno
BpemeHu He xyxe 200ps.

2. BepumHHbIii Si-1eTexkTop
KpemHHEBbI BEpIIMHHBIA JETEKTOP OBLI
pazpaboTan u coOpaH A U3MEPECHHsS MOJIOXKCHHS
TOYKM  B3aUMOJACWMCTBHUS ~ BHYTPEHHEro  Iy4yka
HYKJIOTPOHA C MUUIIEHBIO. DTOT JETEKTOp SBISETCS
4acThl0 TpeKoBOM cuctembl ycraHoBkM CKAH

Puc.3 KoopaunaTHasi ILIOCKOCTH COOpaHa Ha
MeXaHM4ecKoii pame.



MO3BOJIUT YBEJIUYUTH IIPOCTPAHCTBEHHOE pa3pelICHUE B [Ba pasa.

JleTexkTop MMeeT OJJTHOKOOPAUHATHBIN KpeMHHUEBBIM MOaynb ¢ 640 ctpunamu. OH coOpaH Ha
MeXaHU4ecKo pame (cM. puc. 1) W momemeH B KOpPOOKy, 3alIMIIEHHYIO OT CBeTa u
JJIEKTPOMArHUTHBIX MOMeX. Bce anekTpuyeckue CUrHaibl — YIpaBisiolye, WH()OpPMAalUOHHbIE,
Hu3koro Hanpsbkenus (LV), cmemenus nerektopa (HV) nepenatorcs Ha MOJLYIu MO KOPOTKUM
MUKpOKAOeIsiM OT Kpocc-TUIaThl. AHAIOTOBBIE CUTHANBI C BHIXOAHOTO YUIIa TIEPEJA0TCs M0 Kabelto
JUTHHOW 0K0J10 20 M Ha BXO/IbI aHAJIOTO-IIU(PPOBBIX MpeodpasoBareieii (ALI1-64).

Monynb COCTOMT W3 KPEMHHEBOTO MHUKPOIOJIOCKOBOTO JIETEKTOpa KBaJIpaTHON (QOpMBL,
AJIEKTPOHHBIX KAPT CUMTHIBAHUSA U MEXAHUYECKON paMbl JJI1 TOYHOTO NO3ULMOHUPOBAHUS MOMYJI,
COOpKH JIETEKTOPOB U KapT CUMTHIBAHUS. PazMepbl KpEMHHUEBBIX JACTEKTOPOB COCTABISAIOT 63 X 63
MM, YyBCTBUTEJbHAS IUIOLIAAb JETEKTOPOB cocTaBisier 61 x 61 MM®, a TOJIIMHA JETEKTOPOB
coctapisieT 300 Mmkm. OOmMA TEMHOBOW TOK JEeTEKTOpOB cocTamisieT < 1 MkA/120 B, momHoe
HanpspbkeHue paspsiaa cocrasiser 40 B. Kaxnaeiii nerekrop umeer 640 cTpUIOB pacrookKeHHbIX
BepTukanbHO. [llar ctpunoB cocrasiser 95 MkMm. EMKOCTB Kax10i moiocku cocrapisieT 8 nd.

3. JpeiipoBble KaMepbl

boun  u3roToBIIEHBI  /IBE
npeiioBbie KaMephl Ha OCHOBE
nperipoBbix  Tpybok.  Ux
KOHCTPYKLUSI COCTOMT u3 64
TpyOOK jauamMeTpoM 6 MM,
CKJICEHHBIX B €IWHBIA OJIOK,
puc.4. DOtu Kamepbl ObuUIH

MMPOTCCTUPOBAHLI HAa CTCHAC U
B HACTOAIICC BPEMS HAXOAATCA
B pa6oqu IIOJIOKCHHU B CIICKTPOMCETPE.

Puc.4 O6muii BU/J 1eTeKTOpa HA OCHOBE JIpeii(hoBbIX TPYOOK.

Puc.5 Ycranoska npeiioBoii kamepbl. Puc.6 Cucrema IUCTAHIIMOHHOTO YIPaBJIeHHSs
razom.



MoMeHT ycTaHOBKHU JETEKTOPOB MMOKa3aH Ha puc. 5.

Jlyis  aBTOMATH3UPOBAHHOW MMOAAYM Ta3a WM YIPABICHUS KOOPAMHATHBIMHU JETCKTOPAMH,
BXOJISIIIIMMKM B COCTaB MarHUTHOTO criekTpomerpa ycraHoBku "CKAH", Obuia co3mana maHenb
yrpaneHus razom. @ortorpadus maHenu ynpaBlieHUsI ra30M, pacloioOKeHHOH B kopryce No 1 -
puc.6. dotorpadus cxembl MaHENIN yIPaBICHUs ra30M Ha puc. 7.

B cocraB maHenu ynpaBieHuUs Ta30M BXOJIAT:

- nBa Oamiona ¢ razamu Ar u CO2 BbICOKOW UYHMCTOTBI, POTAMETPHI, PEAYKTOPHI C
MaHoMeTpamH (pabodee gaBiieHHe Ha BeIxoze okoio 0,2 Mlla),

- nBa 1udpoBbIX perynaropa pacxoga raza RRG-20 ¢ MarHUTHBIMH KianaHaMu (UPMBI
"nrounipubop” (https://eltochpribor.ru ) mis aBTOMaTHUECKOro pEryjIMpoOBaHUS U KOHTPOJIS
pacxoja rasza, CHCTeMa aBTOMAaTHYECKOr0 YIpaBIEHUS MO 3aJaHHON MporpaMme CMELIMBAaHUEM
ra3oB M Tmojadell ra3oBoil cmecu B pabouyto kamepy - KoHTpoiuiep KGS-3 komnanum
"OnTounpudop", 1Ba TUAPABINYECKUX 3aMKa, U3TOTOBIEeHHBIX B OUSN.

[IpeaBapuTenbHbIC UCCICAOBAHUS TOKA3ald, YTO NPH Pa3IMYHBIX BapHalUsix cMecu Al u
CO; mnpenenpHOE 3HAYCHHWE pacxoja ra3a, IOCTYMAIOIIET0 Ha JCTCKTOPBI, HAXOIUTCS B
Jiamna3oHe 2-3 JIUTPOB B yac.
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Puc.7 Cxema 1UCTAHIIHOHHOTO YNIPABJIEHUS Ta30M.
4. MHOroc/10iiHbIi 1€TEKTOP HEHTPOHOB

HeiiTpoHHast CIEKTPOMETpHUS SIBIISIETCSI TJIABHBIM ~MPHOPUTETOM B  HCCIEIOBATEIILCKOM
nporpamme npoekta SCAN. Jlns noctuxkeHuss TpeOyeMOH TOYHOCTH M3MEPEHUH SHepruu
HeiTponoB B obmactu sHepruii 100+-300 MbsB HeoOxomumo u3mepste TOF (86t) HeHTpOHOB ¢
TouHOCThIO HEe HIKe Ot = 400 1ic u oL = 8§ cM ogHOBpEMEHHO.

Jlnst permieHust 3TON CIIOKHOM 3amaun ObLT pazpadoTaH 60-KaHATBHBIA CIUHTUJUISIITAOHHBIN
JIETEKTOp HEHTPOHOB, pa3feieHHbI Ha 6 He3aBHUCUMBIX Mozyned. KaxIplii MOIylb COCTOUT U3
YeThIpeX CUWHTHUIAIMOHHBIX TUTACTHH, COOPAHHBIX B €IMHBIA OJOK. Pasmepsl KaXKmoil IUIaCTHHEI
coctapisior 80 x 18 x 3 om’. CUMHTWUIALMOHHBIC TUIACTUHBI OBUTM BBIOpPAHBI MO JJIMHE
ocnabyieHus: CBeTa U CrPYNIHPOBAHBI IO CXOIHBIM XapaKTEPUCTHKAM.

Peructparuss curHaliOB OT CHUHTHIISTOPOB OCYIIECTBISICTCS JBYMS HE3aBHUCHUMBIMU
Habopamu DIV

» JIsa PMT Philips XP2041 uaun Hamamatsu R1250, pacroiokeHHbIe Ha MPOTHBOIOJIOKHBIX
KOHI[aX OJIOKOB, 00ECTIeUnBalOT OJJHOBPEMEHHOE CUUTHIBAHNE CUTHAJIOB CO BCEX CLIMHTUIUIATOPOB.



* Bocemb PMT-87, pacrnoyioskeHHbIE Ha TPOTUBOIOJIOKHBIX CTOPOHAX KaXKAO0I0 CHUHTHILIATOPA,
o0ecreunBaOT CYUTHIBAHME ONTUYECKUX CHUTHAJIOB C KaXKJIOTO CUMHTWUIATOPA. DTO MO3BOJSET
NOJy4yaTh JIOTIOJIHUTENbHBIE W HE3aBUCHMbBIE JAaHHBIE OT KaXJOro OTAEIBHOro OJioKa.
Kondurypanus cupuHTHLIATOpOB (@), cOopka moaysei (D) ¥ KOMIIOHOBKa KOHEYHOTO MOy (C)
IIpEJICTaBJIEHbI Ha pUC.3.

Jis  3THX CUYETYUKOB OXKUIACTCS BPEMEHHOE
paspemienne He xyxke 200 1mc M NPOCTPAHCTBEHHOE
paspenieHue He Xyxke 3 cM. DJTa OleHKa OCHOBAaHA Ha
pe3yapTaTax  TECTHPOBAHUM  MPOTOTUIIA  HTOTO
JIETEKTOpa.

Hamaxxeno cepuiiHO€ NPOU3BOJCTBO ACIUTENCH
Hanpspkenuss ans PMT-87 u XP2041. Wwmerorcs 14-
CTyMeHYaThIe AeNUTeNn Hanpsokenus aist PMT-87 u 20-
CTyIeHYaThIe IeTUTeNnu HanpspkeHus ans XP2041.

[ectp  Monyned  OBUIM  YCTAaHOBJIEHBI  JUIS
cnektpomerpa CKAH B 2022 romy. COopka 3THX
MojlyJiel ToKa3zaHa Ha puc.9.

B nHacrosiee BpeMsi Bce I€TEKTOPHBIE CUCTEMBbI
CIIEKTPOMETpPa TOTOBBI JIsl IPOBEICHUS UCCIICOBAaHUIN
Ha BHYTPEHHEM ITy4Ke HYKJIOTPOHA.

2.2.2. Onucanue NpoBeJeHHBIX IKCIIEPUMEHTOB (115
IKCIEPUMEHTATBbHBIX IPOEKTOB).
[Iporpamma u3mepeHuil He BHIMOJIHSIACH U3-3a
TOTO, YTO YCKOPUTEIb HE paboTa B TCUCHHE
S3THUX JIET. Puc,9 YcranoBka HeHTPOHHBIX MOAy.JI€ii.
2.2.4. Ciucok 0CHOBHBIX yOJmkanuii apropos OUSAN,
BKJII0YASI ACCONMUPOBAHHBIN MEPCOHAN MO Pe3yJIbTATAM PaGOTHI 1O MPOEKTY (CIHUCOK
oudauorpaguUecKux cChbLI0K).
1. V. Ustinov, S. Afanasiev, V. Baskov, V. Bekirov, D. Dryablov, B. Dubinchik, A. L’vov ,
A. Malakhov, K. Michalickova, V. Polyansky, D. Sakulin, E. Sukhov “Multilayer neutron detector
based on a plastic scintillator”, AIP Conference Proceedings, ISSN:0094-243X, elISSN:1551-7616,
Wzn:American Institute of Physics, VVol: 2377, 030018 (2021)




2. YcrunoB B. B., AdanaceeB C. B., backos B. A., bekupos B. U., ps6mos /1. K.,
Hybounuuk b. B., Kpeueros 0. ®., Kyrunosa O. B., JIsBoB A. 1., Manaxos A. 1., MuxanuykoBa
K., Ionsuckuii B. B., Cakynun 1. I'., CyxoB E. B. «Pa3paboTka 1eTeKTOpOB HEHTPOHOB IS
crektpomerpa CKAH-3 B OUAN»

Tpynet MockoBckoro puzuko-rexaudeckoro nHcTutyta, ISSN:ISSN 2072-6759, Tom 13, Ne8, ctp
122-132.

3. Ustinov V.V. et al. Proceedings of MIPT. 2021. V. 13, N 3. P. 122-132
4. Ustinov V.V. et al. AIP Conference Proceedings 2377, 030018 (2021)

2.2.7. IlaTeHTHAsA 1€eATEJbHOCTH
[TaTtent Ha nzoOperenue PO Ne2748153 «CuUMHTUIUIALMOHHBIA AETEKTOP» (ZlaTa perucTpanuu
nateHrta 19 urons 2021)
2.3. Craryc u craqus (TDR, CDR, ongoing project) peaausanuu npoekra / moanpoexra KHUII
JleTeKTop MOATrOTOBIIEH K IPOBEICHUIO H3MEPEHUI.

2.4. Pe3yabTaThl CONYTCTBYIONIEH 1€eATEIbHOCTH

2.4.1. get

2.4.2. Ilony4yennbie rpanThl (cTunenann) OV,
1).CyxoB - moouipuTenbHas CTUNIEHANS] UMEHU akazemuka A.M.banauna nyist Monoasix
yaenbIxX U cneruanuctoB JIOBD 3a 2020 rox 3a muki padot: Pa3paboTka u TecTupoBaHue
MHOT'OCJIOMHBIX HEUTPOHHBIX JIETEKTOPOB;
2).Ycrunos - [loomputenbHas CTUNIEHAUS UMEHU akageMuka A.M. bannuna 1ist Mooasix
yueHbIx U cnenuanuctoB JIOBI 3a 2020 rop 3a nuki padot "KoMIiekcHbie uccieoBaHus
MJIACTUYECKUX CIUHTHIUIATOPOB JIJIst Pa3pabOTKH BHICOKO CErMEHTHPOBAHHOTO KaJOpUMeTpa

HGCAL"
2.4.3. "HeT

2.4.4. IIpoBeneHne SKCKypCUil Ha YKOPUTENbHOM KoMmIuiekce JIOBO

dakTHYeCKU YHaCTBYOMUE CTpaHbl, MHCTUTYTHI U OPraHU3alluN

Oprannsanus Crpana Topon A — Tun
coryialeHust
Institute of CroBakus bparucnasa III. I'myya, IPOTOKOJT
Physics, Slovak A. Knuman,
Academy of B.Momeyuwex.
Sciences,
Horia Hulubei PymbIEMS Byxapect ®. Koncmanmuy, | IPOTOKOJ
National Institute H. Kpyuepy,
of R&D for M. Kpyuepy,
Physics and I'. Hukonecky,
Nuclear JI. Huonaxy.
engineering,
Faculty of CrnoBakwust Komuce C.Boxar, MPOTOKOJ
Science, A.Bpaaxosa,
University of P.J. K. Muxanuuxosa.
Safrik,
OUAH PAH Poccus MockBa B.A. Bacxkoes, MPOTOKOJ
A.U. Jlvsos,
B.B. Honanckuu,




| | | C.C. Cuoopun, |

4. Ilnan/paxT aHaIN3 UCIOJIB30BAHHBIX PECYPCOB: KAAPOBbIX (B T.4. aCCOLUMPOBAHHbII
MepPCcoOHa), (PMHAHCOBBIX, HH()OPMAINMOHHO-BIYUCIUTEIbLHBIX, HHPPACTPYKTYPHBIX
4.1. Kagposble pecypcesl (pakTHuecKy Ha BpeMs OJaud OTYETa)

NeNe Kareropusi padbornuka OcHoBHOI mepconan ACCOIMUPOBAHHBINA MEPCOHAJ,
b
n/n cymma FTE cymma FTE
1. Hay4HbIE paOOTHUKH 3.9
2. WHKEHEPBI 3.4
3. CIEIHAITACTBI 0.5
Hroro: 7.8

4.2. ®akTHyecKas CMeTHasi CTOMMOCTb npoekTa / noanpoexkra KUII

HaumeHoBaHusi 3aTpaT, pecypcoB, HCTOYHHKOB

CrouMocCThL

(TBIC. 10JL11.)

Ipennoxenune jadboparopuu
10 pacnpe/iesieHuI0

(bMHaHCHpoBaHMS HOTpc;ﬁHOCT (PMHAHCHMPOBAHUS U PECYPCOB
2021 rox | 2022 rox | 2023 ron
B pecypcax
MexayHapoaHOE COTPYIHHYECTBO
(MHTC) 10 5 2 3
Marepuanst 24.9 17 4.7 3.2
OGopynoBanue u yenyri 76 0 54 29
CTOPOHHMX OpraHu3alui
[Tycko-HanamouHbie paboOTHI 0 0 0 0
VYenyru Hay4HO- 0 0 0 0
HCCIIEIOBATEIIHCKIX OpTaHU3aIIi
[TproOperenue nporpaMMHOTO 0 0 0 0
obecrnieueHus
[TpoexTHpOBaHNE/CTPOUTEIHCTBO 0 0 0 0
CepBHCHBIE pacXObl
(nranupyromes 6 cayuae npsamoii 0 0 0 0
NPUHAONEHCHOCMU K NPOEKMY)
E . g Pecypcenl
3, "E‘ - — Cymma FTE, 22 6.4 7.8 7.8
=]
L§ 2 E é —  YCKOpHTEJs1/yCTaHOBKH, 0 0 0 0
'E < é — peakrTopa 0 0 0 0
E S | z g| BromxerOMSN
=5 g = E (cmamwu 61002cema)
SEZ XX 42.5 22 12.1 8.4
I = a
0 = S o
=& (B




Bxnannl concnomguTenei
Cpeactsa 110 10roBopam
C 3aKa3ynKaMu

Jpyrue uCTOUHUKHU
(duHAHCHPOBAHUSA

BHeowmxer
(mom. cmeTa)

4.3. Ipyrue pecypcbl
Her

6. Ilpensiaraemblie peneH3eHThbI
JlurBuHeHko A.I'.

PykoBoautens Temsl / KUII

/ /
“ “ 202 r.
PykoBoautesn npoexkta (CKAH-3)

/ /
“ “ 2023r.

Ixonomuct JlabopaTopun

/ /
“ “ 202_r.




