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TOCYJIAPCTBEHHBIN CTAHJIAPT POCCHUNMCKON ®PEJEPALUMN

I1puGopsl paaMORYKIMAHBIE IS BH3YAIH3AIAA
XAPAKTEPUCTUKHU 1 YCJIOBUS UCIIBITAHUI

Yacrp 2
Tomorpadhsl 0aHO(MOTOHHBIE SMICCHOHHDBIE KOMIIBIOTEPHbIE

Radionuclide imaging devices. Characteristics and test conditions.
Part 2. Single photon emission computed tomographs

Jara sBenenust 2004—01—01

1 Obmme mosioxeHust

1.1 ObaacTs pacnpocTpaHeHus U Uejb

Hacrostiuuit ctangapt pacripoctpansiercss Ha poraumonsie OJAHODPOTOHHBIE SMUCCHUOH-
HbIE KOMITBIOTEPHBIE TOMOI'PA®BI (OD3KT) na ocnoe TAMMA-KAMEP Tumna Awnrepa,
ocHameHHbIx KOJUIMMATOPAMN ¢ mapannensHpiMU OTBepcTUSAMHU (T1ockomnapaieabubiMu KOJIIN -
MATOPAMMHN) (nanee — cuctembl OMDKT), U ycTaHaBIUBACT TCPMUHOJIOTHIO, a TakKXKe TpcOOBaHUS K
MCTOIAM UCITBITAHWI IS OTIpefeIcHUS XapaKTePUCTUK 3TUX cUCTeM. [10CKOMbKY (YHKIUOHUPOBAHUC
cucteM ODIBKT ocHopaHo Ha uctonab3oBaHud [AMMA-KAMEP Tuna Aurepa, HacTOSIIMI CcTaHAapT
HeoOX0OUMO UCITOMb30BaTh coMecTHO ¢ TOCT P MBK 60789.

Cuctempr O®OKT prmoyaloT B cedst mraTuB (reHTpu), onny mau Heckoabko JETEKTOPHbBIX
['OJJOBOK 1 koMIbIOTEpHYIO CUCTEMY C YCTPOMCTBAMHU cOOpa, PerucTpalvi U BOCTIPOU3BEACHUS JAHHBIX.

[TpuBeaeHHbIE B HACTOSIILICM CTAHAAPTE METO/bl UCMBITAHUN YUUTBHIBAIOT pa3HOoOOpasnue TEXHOJIOIMi
KIMHUYeCKOTO Hcroab3opaHus porannoHHbeix OJHODPOTOHHBIX SMUCCHUOHHBIX KOMITbIO-
TEPHBIX TOMOI'PA®OB na ocuose TAMMA-KAMEP tuna Aurcpa. DTU MUCIBITAHUS [POBOIUT
M3TOTOBUTEJb AJIST orpeaeseHus pabouunx xapakTepucTuk cucteM OMBKT na obiieit ocHoBe.

He npenycMOTpeHb! UCTIBITAHUST XAPAKTCPUCTUK OAHOPOAHOCTU PCKOHCTPYHPOBAHHOTO U300paxce-
HMSI, TaK KaK BCe M3BCCTHBIC METONBI AAIOT PC3YIbTAThl, HA KOTOPBIC BIUSICT YPOBCHL AOITOTHUTEIBHOTO
IIyMa Ha M300paXeHUHU.

TpeboBaHMs HACTOSIIIIECTO CTAHAAPTA SIBIISTIOTCS 00sI3aTeTbHBIMM.

1.2 HopmaTuBHbIE CCBLIKH

B HacTostiieM cTaHaapTe UCTIONB30BAHbI CCHUTKKM Ha CICAYIOUINE CTaHIAPTHI:

[OCT P MBK 60789 — 99 XapakTepUCTUKM M METOIbl UCITHITAHWI PamiuOHYKIUAHBIX BU3YaTU3U-
PYIOIIUX YCTPOMCTB raMMa-KaMep TUIa AHrepa

'OCT P M3K 61675-1 — 2002 TlpuGopbl paguoHYKITUAHBIC AT BU3YANU3aOUU. XapaKTCPUCTUKU U
yemoBus uctbiTanuii. Yacts 1. ToMorpads! Mo3uTpoHHBIC SMUCCHOHHBIC

M3K 60788 — 84* MeaunuHcKas pagdaldoHHas TeXHUKA. TepMUHBI U OrpeAclIcHUS

2 TepmuHbI U omnpejeeHust

B nactosiieM cTaHgapTe IMIPUMCHSIIOT TEPMUHBI, BBIACICHHbIC MPOITUCHBIMU OYKBAMM (C COOTBETCT-
BYIOILIMMU OITpeAeNicHUIMU), ripuseaeHubic B MOK 60788, TOCT P MBK 60789, TOCT P MBK 61675-1
u 2.1 — 2.9.2 HacTosiiiero craHiapra (IpuioxeHue A).

2.1 CUCTEMHAA OCb: Och cUMMCTPUH, XapaKTepusyeMasl TeOMETPUUCCKMMU U DU3UYCCKUMU
CBOMCTBAMU CUCTEMBI.

[Tpumevyanune — CUCTEMHAA OCb TAMMA-KAMEPDBI ¢ BpamaomuMucs AeTeKTOpaMU SIBSIETCS
OCBIO BpPAIliCHUA.

*Mesxnynapoaubiii crangapt — Bo BHUMKHW T'occrangapra Poccun.

HUznanne odpnnnaibnoe
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2.1.1 CUCTEMbI KOOPAUHAT

2.1.2 ®UKCUPOBAHHA{ CUCTEMA KOOPIMHAT: /exaprosa cuctema ¢ ocaMu X, Yu Z, rae
Z— CUCTEMHAS OCb. Hauyano ®PUKCUPOBAHHON CUCTEMbI KOOPAMHAT omnpenensiercs
nerutpoM TOMOIPAOUNYECKOI'O OBbEMA (pucysok 1). CUCTEMHAS OCb neprieHaukynspHa Ko
BceM [TOTTEPEYHBIM CPE3AM.

2.1.3 CUCTEMA KOOPAMNHAT ITPOEKIINUN: [lexapToBa cucTeMa KOOPAMHAT KaXION ABYMep-
HOH MPOEKUUU C OCIMU X u Y (ompenenseMbiMu ocsiMu MATPUIIBI M3OBPAXKEHNA). Och Y u
MPOCKIIUS CI/ICTEMHOI/I OCI/I Ha TEePEIHIO MOBEPXHOCTh ACTEKTOPA NOMXKHbBI ObITH HdchUICHbeI
Havarom CUCTEMbI KOOPAMHAT TTPOEKIIWHW sasaserca nentp MATPUILLbI M30BPAXKEHWA
(cM. pucyHox 1).

2.1.4 HEHTP BPAHIEHUA (IIB): Hauano CUCTEMbBbI KOOPAMHAT, B KOTOpOit ONMUCHIBAIOTCS
I[MTPOEKLI NN TTOTTEPEYHOI'O CPE3A oTtHOCUTEIbHO MX OPUCHTALIMU B IIPOCTPAHCTRE.

Mpumevanue— HEHTP BPAILEHWY IMTOTIEPEYHOTO CPE3A 3anaH nepeceuenueM CHCTEMHON
OCH co cpenneit mnockocTeio cooTBeTcTBYIONIero CPE3A OBBEKTA.

2.1.5 CMEIIEHHUE: Otknouenue mnomoxenus [TPOEKIIMW LHEHTPA BPALIEHIA (Xp’) oT
X[7 = 0 (cM. pucyHoK 1).

2.2 TOMOI'PA®UA (cMm. puntoxkeHue A)

2.2.1 IIOIIEPEYHAS TOMOI'PA®US: Meroa BU3yanuzaluy B LEJSX AUACHOCTUKU, TTPU KOTO-
POM TPeXMepPHBITT 0OBEKT YCIIOBHO pa3pe3acTcsl (U3NYCCKUMU MeTOAaMU, HallpuMep ¢ MOMOILBIO KO-
Maluy  M3NydyeHUs, Ha  YIOPSAOUYCHHYI0 coBokKymnHocTh nomepedHsix CPE30B  OBBEKTA,
paccMaTpUBACMbIX Kak JBYMEpHbIC MU He3aBUcUMBIC Apyr oT apyra. [lTornepeunsie [TNTOCKOCTHU N30-
BPAXKEHUS neprienaukyasipusl Kk CACTEMHOM OCHU.

2.2.2 OSMUCCUOHHAA KOMIIBIOTEPHAA TOMOI'PA®UA (BDKT): Meron suzyanusanuu
MPOCTPAHCTBECHHOTO pactpedeicHus nukopriopupoBaHubix PAAMOHYKIIWMIOB B BeiaeneHHBIX IBYMEP-
Hbeix CPE3AX OBbEKTA.

2.2.2.1 NPOEKIIMA: [IpeobGpazopanue TpeXMEPHOro 00LEKTA B €r0 ABYMEPHOE M300paXeHue WU
JBYMEPHOTO OOBEKTA B €ro OJHOMEPHOC M300paxeHue MyTeM UHTeTPUPOBAHUST COOTBETCTRYIONMICH (pU3U-
yeckoil BenmuuHbl 1o HampasieHuio [TPOEKIITMOHHOI'O JIVHA.

[TpumMeyanue— DTOT MPOLECC MATEMATHYESCKU OTMCHIBACTCS JIMHEHHBIMYU MHTErpaTaMyu B HaAIpaBlIeHUH
I[TPOEKLIMN u nasbiBaeTcsa npeodpaszopanuemM Pamona.

2.2.2.2 MPOEKIIMOHHBIN JYY: JIyy, ompeneisiolinii HAMMCHBIIMIT BO3MOXHBEII OOBEM, B
KoTopoM duznyeckast BeTudrHa, GopMupylomas u3obpaxkeHue, UHTETPUPYCTCS B MPOIECce U3MEPCHUS.
Ero ¢opma orpanuuena [TPOCTPAHCTBEHHbBIM PA3PEINEHWMEM Bo Bcex Tpex uamMepeHuUsIX.

Mpumeuanue— Beucreme OPIKT [TPOEKIIVMOHHBIN J1VY 06b1uH0 uMeeT GOpMy TOHKOTO AJTHHHOTO
pacxosiierocst KOHyca.

2.2.2.3 IPOEKIIMOHHBINA YIOJI: Vronm na1s wusMepeHust mau Hakoruenuss [MTPOEKIIMU
(cMm. pucyHok 1).

2.2.2.4 CUHOI'PAMMA: [IByMepHOe IpeicTaBicHHe Bcex onHoMepHbix ITPOEKIIMWM CPE3A
OBDBEKTA kak dynkunu [TPOEKIIMOHHOI'O YIJIA. [TPOEKIIMOHHBIN YTOJI oto6paxkaercs 1o
opauHare, JuHelHasg KoopauHata [TPOEKI MW otobpaxaercs no adciucce.

2.2.2.5 CPE3 OBBEKTA: Cpec3 B 06bekTe. PU3MIECKOE CBOUCTBO 3TOTO cpe3a, KaK U3MEPUTETbHAs
uHOOPMALMS, MPEACTARISICTCS B BUAC TOMOrpaUIecKoro n3o0pakeHUs.

2.2.2.6 TINMTIOCKOCTb M3OBPAXKEHMA: IlnockocTh, cooTBeTCTBYIOWIAas ImrockocTu CPE3A
OBbBEKTA.

[Tpumevanue— O6byno [NNIOCKOCTb M3OBPAXEHNSA asnsercsa cpeaHeil MIOCKOCTBIO COOTBETCT-
Bytoniero CPE3A ObbEKTA.

2.2.2.7 TOMOITPA®NYECKU OBBEM: COBOKYITHOCTh BCEX OOBEMHBIX 3JICMEHTOB, KOTOPBIC
coctapisioT uamepsiembie [TPOEKIIVN nns secex [TIPOEKIIMOHHBIX YIJIOB.

. Mpumeuanue— naporanuonnoii TAMMBbBI-KAMEPHI ¢ kpyrosuim rosiem 3penuss TOMOTPAOHUYEC-
KM OBBEM mpeacrapisgeT coboii map npu YCJIOBHH, UYTO PAZUYC BPAILIEHMs OoJblie paauyca 1ojst 3peHust. st
npsamoyroasHoro o 3penuss TOMOTPAGOMYECKHWHW OBBEM npeacrapnsieT cob0il HUTUHIP.

2.2.2.7.1 NIOUHEPEYHOE IOJIE 3PEHUMS: Pasmeper cpesa depes TOMOTPA®GUYECKUN
OBBEM nepnenauxkynspuo Kk CUCTEMHOW OCH. Ang xpyrnoro ITOITEPEYHOI'O ITOJIA 3PEHUA
pa3Mepbl cpe3a ONPeAeSIOTCsS ero AMaAMETPOM.
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Mpumevanue — dna Heuunuuapuueckux TOMOTPAOMYECKMX OBBbEMOB ITOITEPEYHOE TTOJIE
3PEHUS mosxer 3aBHceTh oT nojoxkenus cpeza Ha CHCTEMHOWM OCH.

2.2.2.7.2 AKCUAJIBHOE I10JIE 3PEHUA: Pa3mepsl coBOKYITHOCTH cpe3oB uyepe3 TOMOT'PADU -
YECKUM OBBEM mnapamtensno CUCTEMHOW OCH u Bxmouas ee. Ha mpaktuke AKCUAJIBHOE
[TOJIE 3PEHWA onpenensiercss TOMBKO CBOMM aKCHATbHBIM Pa3MEpOM, PABHBIM PACCTOSHUIO MEXKIY
HeHTpaMy Haubosee yaateHHbIX apyr ot apyra ITJIOCKOCTEW M30OBPAXKEHMUS mmoc cpenHee
snauene AKCUAJIBHOM ILIMPUHBI CPE3A, usMepennoit kak DKBUBAJIEHT ILWUPUHBI (D111).

2.2.2.7.3 NOJHOE IIOJIE 3PEHMA: Pasmepnt TOMOTPAOHUYECKOI'O OBBEMA B Tpex
HM3MEPCHUSIX.

2.3 MATPUIA N30bPAXKEHUA: CoroxkynHocts MATPUYHDBIX SJIEMEHTOB, npeanoutu-
TEJbHO PACTIONOXKEHHbBIX B ACKAPTOBON CUCTeME KOOpAWHAT.

2.3.1 MATPUYHBIN DJIEMEHT: Haumensinas ennuuna MATPULLBI U30BPAXKEHUS, koto-
pPOYl MPUITUCHIBAIOT OTIPE/ACJCHHBIC MOJOXCHUS W pa3Mep MO OTHOUICHHIO K JaHHOMY 3JIeMCHTY o0beMa
oonekTa (BOKCEJTY).

2.3.1.1 IMUKCEJ: Marpuunsrii anemeHT B AsyMepHoit MATPUILLE N30BPAKEHUA.

2.3.1.2 TPUKCEJ: Marpuunslii anemeHT B TpexmepHoit MATPUILE M30BPAXEHMSL.

2.3.2 BOKCEJI: O6beMHBIN 31¢eMCHT B 00BCKTE, KOTOPHIH COOTBETCTBYCT oTpeaciicHHoMy MAT-
PUYHOMY BJIIEMEHTY na MATPUILLE N30bPAXKEHWS (asymepnoii wnu TpexMepHoit). Pazmepsl
BOKCEIJIA onpenensitorcst pazmepamu cootsercTBytoiiiero MATPUYHOTI'O DJEMEHTA, koppekTupo-
BaHHBIMHU C MOMOIBIO COOTBETCTBYIOINUX MAcCIUTaAOHbIX KO3 dUIUeHTOB U ¢ yyeToM cuctemHoro ITPO-
CTPAHCTBEHHOI'O PASPEHIEHWS no TpeM KoopauHaTaMm.

2.4 OYHKUMNSA PACITPEAEJIEHUA TOYEYHOI'O HCTOYHUKA (PPTU): CruuTturpaduyec-
koe uzobpaxenue TOHEYHOTI' O UCTOYHINKA.

2.4.1 OUBNYECKAA ®YHKHUSA PACITPEAEJIEHUA TOYEYHOI'O NCTOYHUKA: [dns to-
morpacdor sto — asymepHast DYHKI WA PACITPEAEJIEHWS TOYEYHOIO MCTOYHMKA B mioc-
kocTsax, neprnenaukynsapueix K [TPOEKIIMOHHOMY JIVUY, na onpeneileHHBIX pacCTOSTHUSX OT
JeTeKTOpA.

Mpumevanue — PUSUYECKAA OYHKLINA PACITPEAEJEHWA TOYEYHOTO MCTOYHUKA ectb
yrcTo GU3MYECKAs BU3YAIM3UPYIONIAs XapaKTepUCTUKa Tomorpada, He 3aBUCAIAs OT BHIOPAHHOTO peXKHMMa HM3Mepe-
HHMI, PEeKOHCTPYKIIMHU U Ipoliecca o0paboTKu n3obpaxeHus, ogHako 3apucsmasg ot KOJUIMMATOPA. ITPOEKILIN-
OHHBIW JIYY xapakrepusyeTcs cOBOKyMHocThio Bcex DPUIMYECKUX OYHKLUMIW PACITPEAEJIEHUA
TOYEYHOI'O MCTOYHMKA kak ¢pyHKIUS paccTOSHUS BOOJb COOCTBEHHON OCH.

2.4.2 AKCUAJIbBHASI ®YHKIIWA PACHPEJAEJEHUA TOYEYHOI'O UCTOYHHKA: Tlpo-
¢dunbHas KpuBas, mpoxomsias yeped Makcumym ®U3MYECKOW ®YHKIIMU PACITPEOEJIEHUS
TOYEYHOI'O UICTOYHUKA B mockocty, napamtenrsioit CUCTEMHOWM OCHU.

2.4.3 HNOITEPEYHAA ®YHKIUNSA PACIIPEAEJIEHNS TOYEYHOT'O UCTOYHMKA: Pexon-
crpyupoBaHnas apymepHast OYHKIIWSA PACTIPEAEJTEHNWA TOYEYHOI'O MCTOYHUWKA B Tomorpa-
duueckoit [NTOCKOCTHU NM30OBPAXKEHMS.

[Tpumeyanue— B TOMOTPAOUN MONEPEYHASA OYHKUNMA PACITPEAETEHNA TOYEYHOTO
NCTOYHWMKA wmoxer ObITh Takke roayyeHa ¢ nomouisio JIMHEMHOTO MCTOYHUMKA, pacrnonoxeHHOro
napasieasto CHCTEMHOW OCH.

2.5 MPOCTPAHCTBEHHOE PA3PEHIEHHUE: Crioco6HOCTb KOHIICHTPUPOBATh B TOYKY paciipe-
JeJieHue MI0THOCTH oTcueToB Ha u3obpaxeHun TOUEUHOTI'O MCTOYHUKA.

2.5.1 TONMEPEYHOE PASPEINEHUE: [TPOCTPAHCTBEHHOE PASPEHTIEHWE B pexonctpy-
MPOBAHHOII TTocKocTH MepreHanKyasipuo kK CUCTEMHOM OCH.

2.5.1.1 PAARAJIIBHOE PASPEIHIIEHUE: TTOTIEPEYHOE PASPEINEHWE Bnone munuu, npoxo-
aseil yepes ucrodnuk 1 CUCTEMHYIO OCb.

2.5.1.2 TAHII'EHIINAJIBHOE PA3PEINEHMUE: TTOITEPEUYHOE PA3PEIINEHUWE B nanpasne-
HUH, NepneHAuKyasspHoM K Hanpasnenuio PAIIMAJIBHOTI'O PASPEILNEHUA.

2.5.2 AKCHUAJIBHOE PA3PEIIEHUE: /lng tomorpadoB ¢ JOCTaTOYHO YaCTOIMH OCCBOM AUCKPCTU-
zaneit TOMOTPAOHNYECKOTI'O OB bEMA, yaorneTBopstiolieil TcopeMe Haitkpucra (Teopeme oTcye-
T0B), 310 — [IPOCTPAHCTBEHHOE PA3PEIIEHUE Brons nunuu, napamwteasnoit CUCTEMHON
OCH.

2.5.3 BKBUBAJIEHT HINPUHDbI (BI): Iupuna npsgMoyrosbHUKa C TOW Ke TUIOHIAAbI0 U
BBICOTOM, 4yTO y GyHKIMKU oTkiauka, Hampumep vy OYHKINMKM PACITPEAEJIEHWSA TOYEYHOTI'O
MCTOYHUKA.
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2.6 Tomorpadudeckas 9yBCTBUTEIbHOCTD
2.6.1 NOCITIOUHAA YYBCTBUTEJIBHOCTb: Otnomenne CKOPOCTU CYETA, uamepeHHol
Ha CMHOTPAMME, k konuentpanuu AKTUBHOCTMU B danTome.

[Tpumeuanue — B cucreme O®3KT u3MepeHHbIe OTCUETH He TMOABEPralOT YHUCIOBON KOPPEKTUPOBKE HA
paccesinue nyreM BerunTanus GPAKLINN PACCESITHU L.

2.6.2 OFBEMHASI YYBCTBUTEJIBLHOCTb: Cymma otaenbHbix [TOCJIOMHBIX YYBCTBU-
TEJIbHOCTEMN.

2.6.3 HOPMHUPOBAHHAS OBBEMHAA YYBCTBUTEJIILHOCTb: ObBbEMHAS YYBCTBU-
TEJABHOCTD, nenennas na AKCHUAJIbHOE TTOJIE 3PEHUWA tomorpada wnu nnuny ¢ganroma (BbIOU-
paroT MEHbIlce 3HaUCHME).

2.7 OPAKIINA PACCESIHUSA (PP): OrHollcHUEe KOTHUYCCTBA PACCCSHHBIX (DOTOHOB U CYMMBI
paccesTHHBIX M HepacCesTHHBIX (DOTOHOB ST JAHHON 3KCIIePUMCHTATLHON YCTaHOBKU.

2.8 OAJHO®OTOHHAA DMUCCUOHHAA KOMIIBIOTEPHAA TOMOI'PA®UA (ODPIKT):
OMUCCHUOHHAS KOMITBIOTEPHAS TOMOTPADUS, ocHoBanHasg Ha OAHO(OTOHHOM JACTCKTUPO-
BaHWU ramMma-uznydeHus, ucmyckaemoro PAAVMOHYKIIWIAMU.

2.8.1 BPEMHA IMO3NTINMOHNPOBAHUA JETEKTOPA: Yacrs Bcero BpeMeHHU, MTOTPAYeHHOTO Ha
MOJydeHUEe M3MEPUTENbHON HMH(MOPMAlNU, KOTOPYIO HE HCIIONB3YIOT HEMOCPEACTBCHHO Ha HaKOTUICHUE
JAHHBIX.

2.8.2 HAKJIOH JETEKTOPHOM I'OJIOBKU: Ortxiionenue ocu KOJJIMMATOPA ot neprieHan-
kyasipHoctu otHocutenrsno CUCTEMHONM OCHU.

2.8.3 PAANYC BPAILIEHUSA: Paccrosnue mexay CUCTEMHOM OCbIO u nunesoit moepxHoc-
thio KOJUJTMMATOPA. .

2.9 PAAMOHYKIIUJIHbIN NCTOYHUK

Tepmun MP-20-02 B MOK 60788.

2.9.1 TOYEYHBIA UCTOYHUK: PAIMOHYKIMAHBIN UCTOUYHUK, Monenupytoimit 8-hyHK-
LIMIO [TO BCEM TPEM_KOOPAMHATAM.

2.9.2 JUHEUHBIX UICTOYHUK: PAIVMOHYKIIMIHBIM UICTOYHUK B BUIC MPSIMOH TUHUMH,
MOJACTUPYIOIUH 3-PYHKIMIO ITO JBYM KOOPAMHATAM M OCTAIOIIUICS IMOCTOSTHHBIM (OJHOPOIHBIM) IO
TpeTbel KOOpAUHATE.

3 MeToapl UCHILITAHUI

Bce n3MepeHus A071XKHBI ObITh BbITOJAHEHBI Mpu ycraHoBke OKHA MMITYJIBCHOT'O AMITIN-
TYAHOT'O AHAJIN3ATOPA B cooTtBeTcTBUY ¢ yenosusmu Tabaunsl 1 FTOCT P MBK 60789. MoryT 6bITh
MPOBEJAEHBI AOMOJHUTCIbHbBIE U3MEPCHHUS C APYTUMHU OKHAMMU, MPEAYCMOTPEHHbIC U3TOTOBUTENIEM allnapa-
Typhl. [Tepen TectoBbIMU M3MepeHUIMU cucteMy OMOKT perymupyloT ¢ moMouibio 00bIYHON ITPOLIeAYphI,
HCITOB3YCMOI M3TOTOBUTENICM TIPU YCTAHOBKE CUCTeMBI. [T MpoBeAeHUST U3MEePeHUH OTACTBHBIX Iapa-
MetpoB cucteMy OMOKT mopropHo He perymupyior. [Ipy HeBO3MOXHOCTHM TPOBCACHUS KaKOro-Jmco
HUCTIBITAHUS B COOTBETCTBUHM C HACTOSIIMM CTAHAAPTOM HEOOXOJMMO YETKO YKa3aTh MPUYUHY OTKIIOHEHMUS
OT CTaHAAPTHON METOAWKH W TOUHBIC YCITOBUS TIPOBCACHUST UCTIBITAHUS.

[Tpu orcyrerBuu apyrux ykazanuil xaxaas JETEKTOPHAS I'OJIOBKA B cucteme ODOKT nomkua
OBITH OXapaKTepPU3OBaHA ITOTHBIM HAabOPOM AaHHBIX IS yrioBoro auamnaszona 360°. g cuctem OODKT
C HECKOJBKMMU TOJOBKAMU NOJKHO OBITH TakxKe IMPeAyCMOTPEHO ITOydeHHe WH(MOPMAIIUM ITPY MUHU-
MaJIbHOM YIJIOBOM jAMana3oHe, TpebyeMoM IS MOoaydeHus MOJHOro Habopa AaHHbIX (Hanmpumep, 120° nis
cucteMbl O®BKT ¢ Tpems ronoskamu). Ecau ToMorpad mpenHaszHadeH 11T paboThI B PeKMME HEKPYTOBO
opOUTHI, BIUSIONICM Ha pabouyMe XapakTepucTuku cucteMbl OMOKT, cocTapisioT AOMOTHUTCITHHBIN
MPOTOKOJT PE3y/IbTATOB UCTIBITAHUI.

[Tpu oTcyrcTBUM Apyrux yKazaHuit usmepeHus npooasat rnmpu CKOPOCTAX CHETA, He npeBsliia-
forux 20000 oTcueTOB B CCKYHAY.

[TpeasapuTeTbHbIC U3MEPCHUS PAOOUMX XapaKTepUCTUK B TTAHAPHOM PEXUMC PerUCTPaluy JaHHBIX
SIBJISTIOTCST HCOOXOAUMBIM YCITOBUEM JAJIsT MTPOBEACHUST HACTOSIINX UCTTBITAHUHN.

[Toauyio cepuio  U3MepcHHM pabouyMX  XapaKTCPUCTUK  BHITIOMHSIOT B COOTBETCTBUM  C
['OCT P MBK 60789.

3.1 KamnbGpoBouHbIe H3MEPEHHSs

3.1.1 WUsmepenue HEHTPA BPAILLEHIA

Hns 6e301nb04HONH peKOHCTPYKIIUY HeobxoaumMo 3HaTh nojoxenue [TPOEKIINN ITEHTPA BPA-
LHIEHWA B cucTteMe KoopauHaTt Xp, Y[7 ans kaxnoit [TPOEKIWMUM cpesa (1. e. ansg xkaxnoro [TPOEKIIN -
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OHHOI'O VYTJIA). JIns kpyroBoro BpalllcHUsT AeTeKropa M ans uacanbHoi cucremsl [TPOEKIIMA
TOYEYHOI'O UCTOYHNKA 8 HEHTPE BPAILEHW S O6yaeT HaxoauThesl B OAHOM M TOM XK€ ITOJIOXKE-
HUHU Xp’ B npoeknuuonHoi Marpuue a1 Bcex [TPOEKITMOHHDBIX YIJTOB (pucynok 1).

Hnst onpenenenuss HEHTPA BPAILEHWA uzmepsiior CMEILEHWE Xp’ ¢ nmomoiusio TOYEYHO-
I'o(bIX) MCTOUYHUKA(OB). IToayuator u Boctnipoussonst B Buie CMHOTPAMMUBI He menee 32 nipo-
eKIIUI, paBHOMEPHO PaCIIONIOXCHHBIX 110 oKpykHocTH 360°. PAIMYC BPAILIEHM S yctanapmuBaloT paBHbLIM
20 cMm. dns monyuenuss CUHOI'PAMM ¢ paznmuuumoit popMoii CMHYCOMAATBHON (DYHKIIMU MUCTOYHUK(IT)
pacIIo/araroT paaaTbHO Ha paccTossHUH He MeHee 5 e or CUCTEMHOM OCU. CMEILEHUE onpenenstior
He MeHee UeM IS TPEX CPe30B € PasTUIHbIMU TTOSIOXEeHUIMY Ha ocu Z — onHo B ueHTpe [TOJIA 3PEHWA u
nBa Apyrux Ha paccrostHun * !/y AKCUMAJIBHOTO ITOJIA 3PEHUS ot nentpa.

Homxno 6p1Th HakormteHo He MeHee 10000 cuetoB Ha uzobpaxenue. Jnuna [TMKCEJIA Baons ocu
X[7 J0/DKHA ObITh MeHee 4 MM. JInsl pacyera neHTpa WHEpUMU (IICHTpa TSKECTH) X[7 (0) UCTOYHUKA B
HAMpapIeHUM X, VICTIOB3YIOT MOJOCKU IIMPUHON 50 MM B HAlpaBIcHUH Y ¢ IICHTPOM B MOJOXCHUU ¥,
IJ1S1 KaXZ0TO HWCTOYHHUKA. DTy MPOUEAYpPY BLITOMHSIIOT ST KaXIOro IMPOCKIMOHHOTO yria 6. 3arem
onpenensior CMEIIEHWE myrem moaroHku mapaMeTpoB CHHYCOUAATBHOM (PYHKIMM OTHOCHUTCIBHO
3HaueHM# X, (B) KaXuoro MCTOMHMKA 10 (opmyie

X, (6) = A sin (6+¢)+ X", (D

rie 6 — IPOeKUMOHHBIN Yrod;
A — amrnuTyaa;
¢ — (a3oBbIi CABUT CUHYCOUTATBHOU (DYHKIINU;
X’ — cpennee CMEILEHME, xoTopoe pervcTpupyioT AT TPeX pa3IMYHbIX MOJOXEeHUI ¢pe3oB Ha
OCH.

Mpumevanue — [Mpu namunn HAKIIOHA JJETEKTOPHOI TI'OJIOBKUW nonoxeHue u306paskeHus
TOYEYHOI'O MCTOYHWKA capuneTcs He TONBKO B HaIlpaBleHUU Xp, HO TakKe B HarpapJeHUU Yp. Hns
orpeIesicHUsI TTepeMenieHHs T10 Xp, Ha KOTOpOE HE OKA3BIBACT BIMSIHUSA TepeMenieHue no Y, (T. e. Ajs rnpuemieMoro
HAKJIOHA TOJIOBKM), LICHTP MHEPUUH PACCUMTHIBAIOT C WCITOJB30BAHHEM TOJOCKHA MmHpuHol 50 Mm. [ToncTpounsblii
WHIEKC p OTHOCHUTCS K ITPOCTPAHCTBEHHOM MPOSKIUU (PUCYHOK 1).

Ecnmu B cucreme OMIBKT ucnonbsyercst apromatuueckas koppekruposka CMEILLIEHMS, koropyio Henb3s
OTKJTIOUUTD, TOrAA X~ HOJKHO ObITH HYJIEM.

Kpome Toro, pasHuiia Mexay armpoKCUMUPYIoIeH QYHKIIMeH 1 U3MepeHHBIMU JaHHBIMU JOJKHA
ObITh BbIpaxkKeHa Kak (GyHKIIUS 8, UTO MTO3BOJSACT MPOJEMOHCTPUPOBATL OLIMOKY arpoKcuManyu, 3HaueHUs
X' cripaBe/UTMBHI TOJIBKO Aiis ucronszyeMoro KOJIJIMMATOPA 1 10/KHb! OBITh BHIPAXKCHBI B MUJITUMCT-
pax.

[Tpumevanue— CucreMaTH4YeCKUe OTKIOHEHUS (TPeHABI) SBASIOTCS rmokKazareneMm usMmeHennss CMELLLE-
HW B nmpouecce moBopoTa aeTeKTOpa.

3.1.2 HAKJIOH JETEKTOPHOW I'OJJOBKU

Hns 6e301uboyHON peKOHCTPYKIIMKY HeobXoauMo, YTobbl HarnpasneHue orBepctuit KOJAJIUMATO-
PA 6b110 neprienankymsippo kK CUCTEMHOM OCU nnsa xaxnoro mpoekuyoHHoro yriaa. Hapyirenue
sToro Tpebosanus obycnorteno HAKJIOHOM AETEKTOPHOWM I'OJOBKMU.

C ucnonp30BaHUEM METOAMKU u3MepeHuit, mpupeacHHoi B 3.1.1, HAKJIOH JETEKTOPHOM
'OJIOBKH onpenensioT nmyreM pacyera HEHTpa UHEPHHUU Yp(e) uzo6paxenuss TOHEYHOTI'O MCTOY-
HWKA B nanpapiacHuu Y[7 C MTOMOIIBIO ITOJIOCOK ITO BCEMY ITOJTIO 3peHMST B HAITpaBRIeHUH X[7 Takoii pacuer
BBITTOTHSIIOT JUTST KaXIOro TpoeKIuoHHoro yria. CHHYCOUAANBbHYIO (DYHKIUIO ITOATOHSIOT IS BCEX
3HAUYCHUWU Yp(e) o gopmyJe

Y, (6) = Bsin (6+¢)+ D, (2

rae B — aMIuiaTyaa;
6 — NPOECKIMOHHBIN YOI,
¢ — (a30BbIi CABUT CUHYCOUTATBHOU (DYHKIINU;
D — cpenHee cMelleHUE TTO Y[7
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Peructpupyior 3nauenue yrima HAKJIOHA JETEKTOPHOU I'OJIOBKU o = arcsin B/A, rie A —
aMIuMTyaa, nonyyaemas npu usmepeHuu LHEHTPA BPAIIEHUWA (3.1.1).

Mpumeuanue — [Tpu orcyrersuu HAKIIOHA JIETEKTOPHOW I'OJIOBKW B nosxHa ObITh paBHA HYITIO,
a [) TOJDKHO COOTBETCTBOBATH MOJOKEHHIO HCTOUHUKA Yp.

Kpome Toro, paznuiia Mexiy anmpokcumupylonieil pyHkuueit 1 u3MepeHHbIMH JaHHBIMH JOJIKHA
ObITH BhIpAKECHA KaK (DYHKIHMS 6, YTO MO3BOJSECT MPOAEMOHCTPUPOBATh OIIUOKY aripoOKCHMAaIINH.

3.2 Wzmepenue Hecoocnoctu orBepetusi KOJUIMMATOPA

Ecou Bce orBepctus KOJUIMMATOPA napanieabHbl, TO A BCexX IMmojoxenuit ucrounuka CME-
HIEHWE nocrosinHO B Tipeienax W3MEPUTEIBHOTO JAMANa3oHa NpU YCIOBUM JMHEHHOCTU (YHKIHU
OTKJIMKA BICKTPOHHBIX CPEACTB MO3UIMOHUPOoBaHus. [I1s1 obHapyKeHusT BO3MOXHOM HeCOOCHOCTH OTBEpC-
tuit KOJUIMMATOPA onpeaensiior CMEILIEHWME ¢ ucnonszosannem TOYHEYHOI'O MCTOYHUMKA,
MOCNCA0BATEBHO MOMEIIAEMOTO HaA BCC Y37bl OPTOTOHATBHON CETKM B ITIOCKOCTHU X, Z, MOKpbIBAIOIICH
rnoJjie 3peHus. PaccrosgHue MexXay TUHUSAMH CETKU H0KHO ObITh 10 cMm. Panuyc BpaieHusi 10/KeH ObIThH
He McHee 20 cM. PaccumThiBaloT cpenHee 3HaueHue BceX m3MepeHHbix CMEIIEHUM 1 mMakcumanbHoe
OTKJIOHCHUE OT YKA3aHHOW BEJIUUMHBI.

3.3 Hamepenne cucremHuoii ayscreureasnoctn OODKT

3.3.1 BPEMA TTO3NIONOHMPOBAHWA AETEKTOPA

C yyeroMm BbIOpaHHOIO BpeMeHHW HakoruteHust umnyiabcoB BPEMSA TTO3WHMOHWPOBAHNA
HETEKTOPA omnpenensier Ty 4acTb BpeMeHH, ITOTPAYCHHOIO Ha MTOTYUYCHUE U3MEPUTEIbHOM nHhOopMaLiu,
KOTOPYIO HE HCITOJIb3YIOT HeMOCPeACTBEHHO Ha HakormieHue uMnyiabcoB. CrempoBarenbHo, BPEMS [10-
SUHVUOHWNPOBAHUNA JETEKTOPA BrusieT Ha CUCTEMHYIO YYBCTBUTEILHOCTD ToMorpada. OcodbeHHo
3TO CITPABEATUBO JJIS1 POTAMOHHOTO JETEKTOpa, paboTaloIEro B peXuMe «I01aroBoe HaKoIJICHUE».

TOUYEUYHBIN MCTOYHUK P"Tc nomemator B LIEHTPE BPAILLEHUY B Bo3nyxe. CKOPOCTb
CYETA nomxna 6p1Tb 6071ee 1000 orcueros B cexyHny. Co0p romorpaduyeckoit nHGopManiu rmo Kpyrosoi
Tpaektopuu 360° ¢ ycTaHoBIeHHBIM uncioM [TPOEKIIUN P MPOBOJAT JIBaX/bl (OAUH pa3 ¢ YUCIOM
MPOEKLMH ne menee 60, apyroit pas — ne menee 120) npu HpOlIOJDKI/ITCHbHOCTI/I HaKOIUJICHUS TAHHBIX
na [TPOEKLINIO ATa 10 c. TMoacTpouHkIil HHACKC j COOTBETCTBYCT AaHHLIM s 60 unu 120 TTPOEK-
LUUN. UsMepsioT Bpemst T ot Havana nmonydenus neppoit [TPOEKIIMHM no xonna nonydyeHus nociaeaHeit
[TPOEKI WM. Cpazy nocnc rmoydyeHuss uHdopmanuu B pexkxume TOMOTIPADHUM mposoasar takxke
COOTBCTCTRYIOIIICC HAKOILICHUE JAHHBIX B CTATMUYCCKOM peXume (T. €. MPU HEMNOJBUKHOM ACTEKTOpPE)
MPOLOKUTENIBHOCTBIO 7). JlaHHbBIC JOJDKHBI OBITH KOPPCKTHPOBAHDI HA PACTIAll JUIS PasTMYHbIX 3HAYCHUH
BpCMEHU Havasna pCFI/ICTdeII/II/I HMITYJIBCOB B OOOHX peXKHMaXx.

[Tormnoe BPEMS [TOSMUMOHWUPOBAHUS AETEKTOPA 7, ; paccuutsiBaior 1o gopmyse
- Nmral, j) /Nsranc jo (3)
CYMMa OTCUETOB ITO BceM TpoeknusiM B pexkxume TOMOTPADUUN;

static, j — CYMMa OTCUCTOB B CTATUYCCKOM PEXMME PErUCTPALU.

3aTeM pacCcUUTHIBAIOT cpefHee BpeMst rosunnoHuposanust Ha [TPOEKIIMIO nyrem neneHus 7;,0& ;

Ha YHCIJIO MEepexojoB MexXay pealbHo 3apeructpupoanHbiMu [TPOEKIMAMMU:

T = (N

pos, j static, j

rie N, foral, j

AT, =T, . J(P.—1). )

pos, j pos, j J

[lonpaBounbrit KoabduumeHt ¢; a1 paciera OBPBEMHOW YYBCTBUTEJBHOCTU 3anator
opmynoit

G = Aluy /(AT gy ;4 Al ) )

[TonpaouHslit KOAPEOUIMEHT PACCUUTBIBAIOT U PETUCTPUPYIOT ST MOACTPOUYHOrO WHAEKCA j, KOTO-
PBIIf COOTBETCTBYET MPOAOIKMTEILHOCTY HakorieHus AaHHbIX Ha [TPOEKLWIO A Tacq’ j» baBHOH 30 ¢
(Hu3Kas) uau 15 ¢ (BpIcokast). DTO COOTBETCTBYET MOTHOU MPOAOIKUTEIBHOCTH TTOyYeHUST MHMOpMaUi
30 MUH, TUITUYHON TS KITWHUYCCKOM CUTYaLUH.

3.3.2 HOPMMWPOBAHHA{ OBbEMHAS YYBCTBUTEJBHOCTD

M3mepeHus MpoBOAST Ha HUIMHAPUUCCKOM (DaHTOME HapyXHbIM AuaMeTpoM (200+3) MM, TOTIIUHOMN
creHKH (3+1) MM u BHyTpeHHed anmuuoit (19043) MM (pUCYHOK 2), OAHOPOAHO 3aIlOJHEHHOM BOAHbBIM
pacTBOpoM ?9mTc.
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IIpeasapureapHO HEOOX0AMMO TOUHO onpeneauTs KonueHTpauuio AKTUBHOCTU a,,, B xunobex-
Kepesix Ha KyOW4yecKWi CaHTUMETp ITyTeM pPaguoOMeTpPUM He McHee 4yeM IBYX 00paslloB pacTBopa Ha
KaTMOPOBAHHOM KOJTOC3HOM CUCTUUKE M CKOPPCKTUPOBATh YCPEAHCHHBIN ITO YUCTY 00pa3nos pe3yabTar
Ha pamMOaKTHBHBIA pacran Ko BpeMeHM u3mepenus OBBEMHOUN UYBCTBUTEJIBHOCTU (cpennss

TOYKA WHTCPBaIa BPECMEHM HAKOTUICHUST MHOOpMALUN).

[TpuMeuanue— Pe3ynbTaT JAaHHOTO MCITBITAHUS B 3HAYUTENBHON CTETEHU 3aBUCUT OT TOYHOCTH KOJHUYE-
CTBEHHOTO aHAIN3A PATUOAKTHBHOCTH TPU U3MEPEHUHN B 03KATMOpaTope WK KOJoAe3HOM cueTyrke. OaHAKO TPYTHO
MPOBECTU abCOTIOTHYIO KATUOPOBKY TAKUX YCTPOIICTB ¢ norpeiHocThio MeHee 10 %. Ecnu TpeGyercs Gofee BBICOKAS
CTereHb TOYHOCTH, CIAEAYET UCTIONB30BATE HTATTOHHBIE Y-MCTOYHUKHU C TOYHO U3BecTHOMH abcomoTHoit AKTUBHOC-
ThIO.

daHTOM pacrofaraloT TaK, 4Tobbl ero nponoibHas ock cosnamra ¢ CUCTEMHOM OCBIO (mapan-
senpHo CUCTEMHOWM OCH u xak MoxHo 61mxe K Heit). PAITMYC BPAILLEHUS R nomxeH GbITh paBeH
20 oM. Hns kaxnoro KOJIJIMMATOPA, o6wiuno uctosnbdyeMoro rmpu OMDKT-sBusyanusanuu, cieayer
sapeructpupoBaTh He MeHee 1000000 oTcueTOBR B pexkuMe MOIYYCHHUST CTATUYECKOTO U300paKeHUS, a TAKXKe
3apeTMCTPUPOBaTh NPOAOIKUTENBHOCTE UX HakomeHus 1, c. OnpenensioT YUCIO OTCYETOB Ny A
npsiMoyronsHoi ob61actu uHTepeca (ITOW), nenTpupoBanHoit 1o uzodbpaxenuio panroma. [upuna MO
JOJIKHA ObITh He 6osiee 240 MM g MEpekpbITUS AdaMeTpa UHAUHAPA, a A1uHa / JoKHa ObITh He McHee
150 MM B akcuanpHOM HampaplIeHWUU 10 HeHTpy (haHToMma. 3areMm paccuutbiBaror HOPMUWPOBAHHVYIO
OBBbEMHYVYIO YHYBCTBUTEJIBHOCTD S, aenenuem sapeructpuposanHoro B ITOW 4ucna orcueron
Ha KoHueHTpauuio AKTUBHOCTH a,,,, Ha Bpemst HakoiuieHus aHHbIX 1), Ha ocesyo miuHy [TOU u
YMHOXCHUCM YAaCTHOIO OT JAEJICHUST Ha MOTPABOYHbIN KOa(duiiueHT G (cMm. 3.3.1) no popmyie

Sorm = Nion/ame T, D ¢; 1(1/0)/(xBr/cM)]. (6)

Pacuerbl n10KHBI ObITH MPOBEACHBI U 3APErUCTPUPOBAHBI JJ1S1 3HAYCHUI TTOACTPOYHOIO HMHACKCA J,
COOTBETCTBYIOIUX HU3KOW MJIM BBICOKOW cKopocTy HakoruieHus AanHeix Ha [TPOEKIIWMIO.

[ITpuMevanue — [Insg BeIOpaHHBIX pacronioxeHUil danTomMa U ruockonapamiensHoro KOJJITWMMATOPA
cootroweHe HOPMUPOBAHHOW OBBEMHOW YYBCTBUTENBHOCTY 1 CUCTEMHOW YYBCTBUTEJ1b-
HOCTH, usmepennoit o 3.1 TOCT P MBDK 60789, sBasieTcsl MOCTOSTHHBIM € YYETOM ITOTIPABOYHOTO KO hUIIHEH -
Ta C/

3.4 Paccesinmne

PesynpraToM paccesiHus MEepBUYHOTO raMma-u3JyuycHUS SIBISICTCS HE/I0CTOBEpHas WHbopManus
OTHOCUTENBHO JTOKATU3aMY UCTOYHMKA MU3NydyeHUs. Pa3muuusg B KOHCTPYKIMU U CIIOCOOAX MPUMEHEHMUS
SMUCCUOHHBIX TOMOTPaOB OOYCIOBIHUBAIOT HX PA3IMUHYIO YYBCTBUTEIBHOCTD K PACCETHHOMY U3JTYUCHUIO.
Leap nmpuBeAcHHON HIDKE MPOLEAYPHl — U3MEPUTh OTHOCUTETBHYIO YYBCTBUTCIHLHOCTE cucTeMbl ODDKT
K paccessHHOMY M37yueHuio, Bopaxaemylo ®PAKIIMEN PACCESAHUS (DP), a Takxe 3HAUCHUSIMU
DOPAKLIMHN PACCESAHUSA B kaxnom cpese (OPC).

3.4.1 V3mepeHue paccesiHus

M3MepeH#e NpoBoAT myTeM Busyanusanuu onHoro JMHEMHOIO MCTOYHMKA B Tpex pasmny-
HbBIX pajuaIbHbIX MMOJOXEHUSX BHYTPU 3AMTOJTHEHHOTO BOJIOU UCTIBITATEILHOTO (PAaHTOMA C UCTIONL30BAHUECM
KOJUIMMATOPA, npumensiemoro misg momydyenuss O®DKT-uzobpaxkenuii mo Kpyropoil opbure u
paguyce BpaieHust 20 cum.

[TpeamonaraioT, 4YTO HepacCesTHHbIC KBAHTHI PErUCTPUPYIOT B IIpeaeiax Imojock! iupuHoil 2xITHIITTM
(ITOJIHAS LLIMPUHA HA YPOBHE [MTOJJOBUHBI MAKCUMYMA) B nientpe uzobpaxenus JUHEN-
HOI'O MCTOUYHUMKA B xaxnoit CUHOI'PAMME. Takyio mupuHy IMOJOCH BBIOUPAIOT MOTOMY, UYTO
BJIMSTHUC PACCESHUST HEKPUTUYHO B 3TOU 00/1aCTH, W Wb HE3HAYUTEIbHOE YMCIIO HEpacCesTHHbIX (POTOHOB
perucTpupyercst B 30He 6oee onHoit [TILITIM ot uzo6paxennst JMHEMHOIO UCTOUYHUKA.

[yupuHa yHKIMK OTKIHMKA paccestHUS MTO3BOJISIET NCTIONb30BATh YITPOIIEHHbIN MeToA aHau3a. s
OLICHKH YMCJIa aKTOB PAcCesHUS Ha YKa3aHHOH IMmojioce MPOBOALT JUHEHHYIO MHTEPITOSINIO XBOCTOB
paccestHUsI A0 TOYCK MepeceueHUs ¢ KpasgsMu Imojockl inupunHoil 2xITHITIM. O6nacty nmoa JTUHUSIMH
WHTEPIIOJSIIIMN BHEC ITOJIOCHI COCTARIISICT OIICHMBACMOEC PACCESTHUE (CM. PUCYHOK 4).

Onenky PPAKHNKM PACCESAHWS nns pacripeaencHUt OZHOPOAHOTO WCTOYHUKA ITPOBOJST,
npearnosarast ux cjaabyo paanaibHYIO 3aBUCUMOCTh. [1pH Takowm TipeanonoxeHuun usmepenue ©@PAKIINMNA
PACCESHUA nns JUHEMHOIO MCTOYHMKA Ha ocu MpOBOAST B 30HE IMONEPEUHOrO CEUCHUS
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pannycom 22.5 MM, a DPAKLINIO PACCEAHUS s JTMHENMHOTIO UCTOYHUKA co cMelieHreM
45 MM OT OCH OINpeIessiOT B KOJBLICBOM Clloe MexXay paguycamu 22,5 u 67,5 mm. Takum ke obpazom
OPAKLMNIO PACCEAHUA st TUHENMHOTIO UICTOYHUKA co cmerienuem 90 MM OT ocH orpesie-
JISTIOT B KOJBIICBOM cJloe MexXay paguycamu 67,5 u 100 MM (pucyHok 3). Tpu 3naucuus ang GPAKLNHA
PACCEAHWS, omnpeneneHnble A9 yKa3zaHHBIX OOJAcTeil, YCPEAHSIOT C MOJIYYCHHUEM B3BCILICHHOTO IO
ITOIIAASIM TUX obJacTeit cpeaHero 3HaveHus1. CooTHOIEHME TITOIAACH KOJBIICBBIX CIIOCB MEXIY cOoGOM
(1. e. koapunueHToB Beca) cocrapnusier 1:8:10,75 cooTBeTCTBEHHO.

3.4.1.1 PAANOHYKJINI

Hnst msmepenuit ucronsdyior PAAVMOHYKIINA ¢ AKTUBHOCTBIO menbiiie Toit, mpu KoTopoi
MOTEPHU 3a CUCT «MEPTBOTO» BPeMeHU cocTabnsior dosee 5 % (I'OCT P MBOK 60789).

3.4.1.2 Pa3smerneHue UCTOUHHKA

WcrbiTaTebHbIN (haHTOM 3aMOMHSIOT HepaauoaKTUBHOM BOJOI B KauyecTBe pacccuBalolleil cpebl.
JJMHEMHBIM UCTOYHMK B ucnbltaTenbHOM (DAHTOME pACIIONAraloT Mapajile]bHO OCH IINHAPA
rocaenoBatebHO Ha paauycax 0; 45 u 90 mm. PaHTOM HEHTpUPYIOT akcuanbHo. g TomorpadoB ¢
AKCHAJIbHBIM TTOJIEM 3PEHMUMS Gonee 165 mMm danTtom neHtpupyior B npeaenax AKCHUAJIBHOTO
[10JI1 3PEHUAL.

3.4.1.3 Coop undopmanuu

JanHple HAKaITTMBAIOT OT UCTOYHUKA, PACTIONIOXKCHHOTO Ha yKa3aHHBIX paauycax oT MTPOJobHOIT ocH
toMorpada. CUHOTPAMMBbI 10/KHBI 6BITH MOMYYEHB! IS KAXKIOTO paauatbHoro notoxenns JMHEN-
HOI'O MCTOYHWKA. Peructpupyior #He meneec 200000 cuetoB Ha cpe3 B Ipeaeyax oOIacTu, rae
pacroToxeH (aHTOM:

a) B AKCHMAJIbHOM ITOJIE 3PEHNS;

6) B LICHTpaJLHOM 0bJacTU AUaMeTpoM 165 MMm.

3 HUX BHIOUPAIOT MEHBIIYIO 30HY.

3.4.1.4 Ob6padorka yHbopMaTUHU

Koppextuposky aanueix Ha paccessnue 1 OC/TABJTEHWE ne nmposoast.

3.4.2 Ananus

O6pabarbeisator Bce CUHOTPAMMUBI a5 cpe3oB Ha pacCTOSHUK He McHee | CM OT KaxIoro kpas
antoma. s tomorpamm ¢ AKCHUAJIBHBIM TTOJEM 3PEHUS menee 165 mMm 0B6pabaThiBaioT Bce
Cpe3bl.

Bce IMUKCEBI B kaxnoit CUHOI'PAMME, coorBercTBylOiMe TOUKaM, YAAJICHHBIM OT LECHTpa
Oonee yeMm Ha 12 cm, npupaBHuBaioT K Hymo. g kaxaoro [TPOEKIHMOHHOI'O VIUIA B npenenax
CUHOI'PAMMUI pacrionoxeHue neHTpa TMHEHHOTO HCTOUHMKA onpeaesiioT HaxoxiaeHueM [TTMKCEJIA
¢ nHaubonpinuM 3HadeHueM cueta. Kaxayio [TPOEKIIMIO cmemnator Tak, urodsr [TMKCEJI ¢ makcumanb-
HBIM 3HaueHMEM BbIpaBHMBancsa no ueHrpanbHoMy cronoiy CUHOTPAMMOBI. Tlocne BoipaBHHBaHUS
nosyyaiotT cymmapnyio [TPOEKIIMIO.

Cuer B [TMKCEJIAX Ha J1eBOM ¥ TmpaBoM Kpasix nosockl mmpuHoi 2xMIIIM, €, u Cp

COOTBETCTBeHHO, IoiyyaioT u3 cymmapoit I[TPOEKIIWN (cMm. pucynox 4). g HaxoXAacHUsS YpPOBHEH
cueTa Ha nonoce mupuHoit T(IXTHUTIM) ot nenrpansuoro [TMKCEJA ITPOEKIIVNHN mposoasit siuHeit-
HYIO UHTEPTIOJAINIO XBOCTOB paccesHust. CpenHee U3 ABYX yposHeit cueta €, u Cp,; YMHOXAIOT Ha
apobnoe yucio [TMKCEJIOB mexay kpasmu nonocs! mupunoii 2xITHHITM, u npoussenenue npudapisioT

k orcyetaM B [IMKCEJIAX BHe monocel, 4ToObI onpeneauTs paccesuue C;, U cpe3a i U I10J0XCHHUS

ucrouHuka k. O6wmii cuet C,, ;, (paccessHHbIC TUTIOC HepacCessHHbIC COOBITHS) IIPEACTABISCT COOOH cyMMy
cuetoB Bo Becex [TMKCEJIAX B cymmapnoii [TPOEKITNN.

Cpennioio AKTUBHOCTD A4, , B nipotiecce HAKOIICHUST JaHHBIX 38 MHTEPBAl BpeMeHU T, , JUIst

JMHEMHOTO UCTOYHMKA B rosoxXeHNY k pacCUMTHIBAIOT ITyTeM KOPPEKTHPOBKU Ha pacriaj (Kaxas
CPC/IHSIST TOUKA MHTCPBANIOB BpeMeHH T, COOTHOCHTCS] CO BPEMCHEM Havala U3MCPEHHUST).
OPAKLIHNIO PACCEAHUWA ®P, nig kaxnoro cpesa i IpH YCJIOBUH ONHOPOAHOCTH PacIipe/iesIeHUs

AKTWNBHOCTH Bronb UCTOYHMKA PACCUNUTBIBAIOT CIICAYIOLIUM 0Dpa3oM:

Cs,i,[ g Cs,i,Zﬁ 10.75 | Cs,i,3
A— + A— + , A—

ave, | ave,3

OPp, = ’

1 — —

Cmti [ Cmn:z t01,i,3
l Y + 8 Y + 10,75 VR

ave,l ave,2 ave,3

(7
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rie NoACTpouHble MHAeKCH 1, 2 1 3 otHocsaTes Kk JMHEMHBIM MCTOYHUKAM, pasMelicHHbIM
Ha paauycax 0; 45 1 90 MM COOTBETCTBEHHO.

3.4.3 TlpeacraBneHue pe3yIbTaTOB UCITBITAHUIN

[Mocne obpaborku naHHbIX 3HaYeHUe PP, BHOCAT B Tabmuuy 1st Kaxnaoro ciosd i. CpeaHee 3HaueHMe
®P no HabGopy 3HauyeHuit PP, Takke 3anucbBaloT Kak cucremMHyro @PAKLMIO PACCEAHUA nna
O/IHOPOJIHBIX UCTOUHUKOB.

3.5 Wsmepenue HeomunopoaHoctTH yyBcrBureasHoctn OO@OKT

[Toaxonsiiero MeToda M3MEpPeHUsT PEKOHCTPYUPOBAHHON HEOTHOPOTHOCTH YYBCTBUTCIBLHOCTU HE
CYILCCTBYET.

3.6 IPOCTPAHCTBEHHOE PA3PEIIIEHUE cucrempr OOBKT

3.6.1 dantom

Wcrons3yioT ctanaaptHeiil (hantom MOK (pucynku 2 u 3).

3.6.2 HcTounuk

Tpu TOYEYHLIX MCTOUYHWKA w3z PAAMOHYKIIMIOA, BbiOpanHoro mo Tabnune |
'OCT P MBOK 60789, pazmepamu He Gosiee 2 MM B 1000M HAIpaBlIcHUU pasMcllialoT BHYTPU HAITOJTHCH-
Horo Bojoi nuuHApa. Ock NuTMHApa AomkHa coprnagate ¢ CUCTEMHOW OCHIO. IMepsbiit TOYEY-
HBI1 MCTOYHUK pacrionaraloT Ha ocM LMIMHAPA (PUCYHOK 3) B LEHTPAIBHON IITOCKOCTH B
HanpasjieHuu Z (pUCYHOK I).

Bropoit TOYEUHBINM UCTOUYHUK pa3melaior B paanaTbHOM MOJOXKEHUM HAa PacCTOSHUY 45 MM
OT OCU M Ha PAcCTOSTHUM MUHYC 50 MM OT LEHTpaTbHON MJTOCKOCTU B HanpagineHuu Z. Tperuit TOYEY-
HBI1 MCTOYHUK pasMelaior B pajlalbHOM I[OJOXEHMM Ha paccTosHuMM 90 MM OT ocM M Ha
paccTosgHuu Moc 50 MM OT HCHTPaTbHON IJIOCKOCTH B HAIPaBICHUU Z.

3.6.3 MamepeHus

Hng usmepenus [TPOCTPAHCTBEHHOI'O PA3PEINEHUWS cuctemer ODODKT ock danToMa
BbIpaBHUBaloT 1o CUCTEMHOWM OCH u OpHeHTHPYIOT Tak, YTOOBI /IBA CMEIICHHBIX OTHOCHTEIBHO
nentpa TOUEUHBIX MCTOYHWKA naxoaunuce Ha ocu X 1ubo Ha ocu Y peKOHCTPYUPOBAHHOTO
rorrepeyHoro ciost. I1pyu oTCYTCTBUM APYIUX yKa3aHWil M3MEpPeHUsT BBHITIOMHSIOT IPU paauyce BpallcHUs
200 mym. Qg cuctem ODOKT, B KOTOpHIX He MOXeT ObITh obccricueH paauyc 200 MM, yCTaHABIUBAIOT
MaKCUManbHO BO3MOXHBIN paauyc BpauieHus. Jdannbie nonyyatoT rnpu pazmepe [TMKCEJIA, paBHoM unu
menee 30 % TTLLUITIM na pacctosuuu 200 MM ot rnepenneit mosepxnoctu KOJIJIMMATOPA, ucrmonn3ys,
Kak MUHUMYM, 120 papHoMmepHo pacnpeneneHHbix [TPOEKITMOHHDBIX YIJIOB no kpyrosoii Tpackropuu
360° nakoruieHus AaHHBIX. JomkHbl ObITh 3adukcupoBansl pazMep [TMKCEJA u yucro [TPOEKIIMOH-
HbIX YIJIOB. PekoHcTpyupyioT Tpu norepedyHsbix c1osi ToauHoi (10+3) MM ¢ UCTIOIb30BAHUEM COOT-
BCTCTByIOIICTO (UIBTpa € OTCeukoi Ha yacrtoTe HalikBucTa, KoTopast oIlpeaessieTcss pa3MepoM
nosrygaemoro [TUKCEJA. Peructpupyior He meHee 250000 cueTOB 1151 KaXKA0T0 PEKOHCTPYUPYEMOTO CITOS.

Tpu aHaMM3UPYEMBIX CITOS PACTIONAraloT TaK, YTOOBI B HUX OBITH BKITIOUCHBI ICHTP paHTOMa U TOUKU
Ha paccrogHuu £ 50 MM Ha ocu ¢anroma. g onpenencuus pasmepa [TUKCEJIA, PAAVMAJIBHOTO U
TAHTEHUMAJBHOTIO PA3PEIIEHUSA npodurmu IMOMEPEYHBIX ®YHKIMW MPOCTPAHCT-
BEHHOI'O PACITPEAEJIEHWA TOYEYHOI'O MCTOYHUMKA kaxnoro pekKoOHCTPYUPOBAHHOIO ITO-
MePEeYHOTO CIOST AOIKHBI ObITh U3MEpeHbl B 000uX HarnpapieHusx X u Y (pucyHok 5). Ins onpenencHus
pasmepa [TMKCEJIA 1 AKCUAJTBHOT'O PA3PEIIEHUS npodumn ®YHKIIWUN PACITPEJEJIEHW
TOYEYHOI'O MCTOYHWKA nomxsbl ObITh U3MEPCHBI IO HAMIPaBICHUIO Z B KOPOHAPHOM MJIM CaruT-
tagpHOM cioe, coaepxaiueM Tpu TOUHEYHBIX MCTOYHMKA

3.6.4 Onenka W NpeACTaBICHUC Pe3yIbTaTOB UCTIBITAHUS

Mo m3mepenusm OYHKIIMN PACMPEAEIEHUA TOYEYHOIO MCTOYHUKA (cm. 3.6.3)
MOAYYaloT U BHOCST B MPOTOKOJ CICAYIONIYI0 UH(POPMAILINIO:

a) PAAMAJIBHOE PA3PEINEHMWE (ITIHTIM u BII) ang kaxiaoro nojioxeHuss HCTOYHUKA 110
pagzuaTbHOMY HAIpaBRICHUIO B U3MepeHUsx mo 3.6.3 (pucynku 3, 5, 6 u 7);

by TAHTEHLIMAJIBHOE PA3PEILNEHMWE (TTILUITIM u DIL) a5 Kaxka0ro Moa0XKeHUsT UCTOUHUKA
ITO TAHTCHIWATHLHOMY HAIPABICHUIO B U3MepeHUsIX 1o 3.6.3 (pucyHku 3, 5, 6 u 7);

c) AKCHUAJIbLHOE PA3PEINEHWE (ITIUTIM u BI) ang KaXkaoro ITOJOXCHUS HCTOYHMKA I10
aKCHaNBLHOMY HAIpaBIcHUIO B U3MEpeHUIX 1Mo 3.6.3 (pucyHku 3, 6 u 7).

4 OKCIUVTYATAHMOHHDBIE JOKYMEHTDI

B komruiext nocraku OAHODPOTOHHOTO DMUCCHUOHHOTO KOMITBIOTEPHOT'O TOMO-
9
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I'PADA nomxxubl 661Th BKIoueHB DKCILUVIYATALLMOHHBIE JOKYMEHTDI co crenyomumyu pabouu-
MU XapaKTepUCTUKAMU:

4.1 Bce nannble, comepxanimecs B.

- pasgene 4 TOCT P MBK 60789;

- IpoToKoJIe Kanubpopounslx udmepenuit 1B mo 3.1.1;

- ipoTokoine usmepennit HAKJIOHA JTJETEKTOPHOMW T'OJIOBKU no 3.1.2;

- npoTokoie uaMepeHuit HecoocHoctu ronopku KOJJIUMATOPA o 3.2

4.2 TTPOCTPAHCTBEHHOE PA3PEINEHME cucremer OD®DKT:

- [TOITEPEYHOE PA3PEILEHMWE (PAAVMAIBHOE u TAHTEHIIVMAJIBHOE) 1o 3.6.4;

- AKCHAJIBHOE PA3PEILHIEHHWE no 3.6.4;

- akcuanbHbiit pasmep ITMKCEJA no 3.6.3;

- TpaHcakcuanbHblil pasmep [TUKCEJIA no 3.6.3.

4.3 YyBCTBUTEIBHOCTD:

- BPEM# TTIO3UIIMOHWUPOBAHNMS AETEKTOPA o 3.3.1;

- HOPMHWPOBAHHASl OBbEMHAS YYBCTBUTEJIBHOCTD no 3.3.2.

4.4 OPAKLNA PACCEAHWA:

- DPAKLNN PACCEAHUA OP, u OP no 3.4.3.

Pucynok 1 — I'eomerpus [TPOEKLIW

[Tpumeuanue— Hauanom pukcupoBanHoil cuctemsl KoopauHar X, Y, Z asnsierca ueurp TOMOT'PAOU -
YECKOTO OBBEMA (u3o6paskes B Bue umnnnapa). Ock Zssisieress CUCTEMHONM OCBIO. Cucrema KoopauHar
MPOEKIUU )([7 Y[7 nokazana a1st [TPOEKIIMOHHOTO VIJIA 6. [Ing kaxnoro yrina 6 omHomepnas [TPOEKLIMA
ormeueHHoro mTpuxoBkoii CPE3A OBBbEKTA umeer ykazanHbIil agpecHbIll guarnasoH (3amirpuxoBaH). B npenenax
storo guamnasona LIEHTP BPALLIEHW S cripoexktuposan Ha agpec )([7 (CMELLEHHE).

10



rocCT P M3K 61675-2—2002

DN

311

DN

19013

£ 2 £ LL L LL £ £ LL
2200+3

Marepuan: moJUuMeTUIMETAKPUIAT
Pucynok 2 — Lununapuyecknii (haHTOM TOJIOBBI

- ——

Marepuan: moJTuMeTUIMETaAKPHIAT
PrcyHnok 3 — MaHTOM ¢ mepKaTeqsaMu g U3MEePEeHUN paccesTHUsI

IT puUuMEYaHHUC— YcranoBouHasl IIUTA 3aMEHSIET KPBIILIKY (i)aHTOMa Tr'OJIOBHI. ﬂepxaTeJm HUCTOYHHKA
COCTOAT U3 pr60K, JJIMHA KOTOPBIX JOCTAaTOUYHA JJI pasMCIICHHUA UX BHYTPU (i)aHTOMa r'OJIOBHI. KpOM€ TOTO, IMOKa3aHbL
B3BeIlICHHBbIE 00J1aCTU (OFpaHI/I‘{EHHbIE MYHKTUPHBIMHA JIHHHHMH) AT UBMEPEHUA pacCeaHunsd.

11
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Cyert

logy &
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Coix 2 x MMM

<y

Pucyrok 4 — Ouenka @PAKLIMU PACCEAHMWS

[ITpumevanue — Ha cymmapuoin ITPOEKIIMUM paccesnune oleHHMBAIOT IO OTCUETAM BHE IIOJOCHI
2xIT1LTTM nttoc otcueTsl B obnactu wuxe aunun C; p — Cp iy

1 — PAIVAJIBHOE PA3PELUEHHE;
2— TAHTEHUMAJIIBHOE PASPEUIEHUE

Pucynok 5 — Peructpanus I[TOITEPEYHOTI'O PASPELLIEH WA

12
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Yo

Xa XB ——
] — TI0JIOBMHA MaKCUMaJbHOTO 3HaYeHusd; 2 — MakcuMaiabHoe 3Hadenue; 3 — [TIUTTM

Pucyrok 6 — Omnpenenenne I[MTIITIM

[Tpumeuanue —A U B— TOukH, B KOTOPBIX MHTEPIIOJUPOBAHHAS KPUBAsg OTCUECTOB IepeceKaeT JUHUIO
NONOBUHBEI MakcuManbHoro sHayenus. Torma ITIHTIM = xp — x .

13
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I
X; Xivq ol

\

1 — MakcuManbHoe 3HaueHue Cpy
Pucynok 7 — Onpenenenne 3KBUBAJTEHTA LLIMPUHBI

[Tpumeuanue — DU 3aman mwmMpuHON npsMoyronbHuka ¢ romansio GYHKINWNW PACIHWMPEHMS
JJMHWW u ero makcumanbHeiM 3Hauenuem C,,.
DKBUBAJIEHT LIWPHHDI D11 = X (C; x PW)/C,,.
HWinpuna NMAKCEIA PW = x| — x;.
[TpoTHBOITONOKHO 3AIITPUXOBAHHBIC YYACTKH PABHBI.
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MPUITOXKEHUE A

(cripaBoyHOE)

AndasutHblii YKazaTedb TePMHHOB

rocCT P M3K 61675-2—2002

B mHacTOsIeM NPUIOKEHMM U1 KAXKIOTO TePMUHA YKa3dH COOTBCTCTBYIOILMI HOMEp ITYHKTA pasfeia 2
HacTostiero cranzapra (2...), TOCT P MBK 60789 (A-2...), TOCT P MBK 61675-1 (B-2...) uiu obo3HaueHue

tepmuHa mo M3K 60788 (MP-...-..).

AKTUBHOCTDH MP-13-18
BOKCEJ 232
BPEMS HO3ULIMOHUPOBAHUA JETEKTOPA 2.8.1
TAMMA-KAMEPA MP-34-03
TOJIOBKA JTETEKTOPHAS MP-34-09
JOKYMEHTBI DKCIUTYATALIMOHHBIE (COITPOBOJIUTEIbHBIE) MP-82-01
U3JIYYEHUE PACCESAHHOE MP-11-13
UCTOYHUK PANNOHYKINIHBINA MP-20-02
UCTOYHUK JIMHEUHBIN 2.9.2
UCTOYHUK TOYEYHBIN 2.9.1
KOJLIUMATOP MP-34-05
JYY ITPOEKLIMOHHBIN 2222
MATPU1IA U30BPAXKEHUS 2.3
MATPUYHBIA DIIEMEHT 2.3.1
HAKJIOH JETEKTOPHOM I'OJIOBKU 2.82
OBFbEM TOMOTPA®UYECKUA 2227
OKHO UMITVJIBCHOTO AMILIUTYIHOTO AHAJTN3ATOPA MP-34-23
OCJIABJIEHUE MP-12-08
OCb CUCTEMHAA 2.1
ITUKCEJ 2.3.1.1
ILJIOCKOCTbh U30BPAXKEHUSA 2226
T10JIE 3PEHUS AKCUAJILHOE 22272
{10JIE 3PEHUS ITOJIHOE 22273
{10JIE 3PEHUS ITOHEPEYHOE 22271
ITPOEKLIN 22241
PAJIMOHYKJIN/L MP-11-22
PAJIMYC BPAIHIEHUA 2.83
PA3PEIIEHUE AKCUAIILHOE 252
PA3PEIIEHUE IMOIIEPEYHOE 2.5.1
PA3PEIIEHUE [TPOCTPAHCTBEHHOE 2.5
PA3PEIIEHUE PAIIMAIILHOE 2.5.1.1
PA3PEIIEHUE TAHTEHIIUAJIBHOE 2.5.1.2
CUHOTPAMMA 2224
CUCTEMA KOOPAUHAT 2.1.1
CUCTEMA KOOPIVHAT IMPOEKLIMN 2.1.3
CUCTEMA KOOPIUHAT ®UKCUPOBAHHAS 2.1.2
CKOPOCTb CYETA B-2.7.2
CMEHIEHUE 2.1.5
CPE3 OBBEKTA 2225
TOMOTPAGUSA MP-41-15
TOMOIPA®UA OJHOPOTOHHAS PMUCCUOHHAA KOMITBIOTEPHAS (OPDKT) 2.8
TOMOTPAGUA MOMTEPEYHAA 2.2.1
TOMOIPA®UA DMUCCUOHHAA KOMITBIOTEPHAS (DKT) 222
TPUKCEJ 2.3.1.2
YIOJI HPOEKIIMOHHBIN 2223
OPAKIINS PACCESSHUA (DP) 2.7
OYHKHNUA PACHPEAEIEHUS TOYEYHOIO UCTOYHUKA (PPTH) 24
®OYHKHUA PACHPEJIEIEHNUS TOYEYHOIO UICTOUYHUKA AKCUATBHAS 242
OYHKHNA PACHPEAEIEHUS TOYEYHOTO UCTOYHUKA [TOITEPEYHAS 243

OYHKIMA PACIHTPEAEJIEHUS TOYEYHOIO UCTOYHUKA OUINIECKAA 2.4.1
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LIEHTP BPAILIEHMS (LIB) 2.1.4
YYBCTBUTEJILHOCTb OFBEMHAS 2.6.2
qYBCTBUTEJILHOCTb HOCTOIMHASA B-2.6.1
qYBCTBUTEJILHOCTh OBBEMHASL HOPMUPOBAHHAS 2.6.3
YYBCTBUTEJILHOCTH CUCTEMHAS A-2.6

IIIUPUHA HA YPOBHE IOJOBUHBI MAKCUMYMA IOJTHAS (ITILTIM) MP-73-02
IIUPUHA CJIOSA AKCUATBHAS B-24.3
DKBUBAJIEHT IITUPUHBI (DIIT) 253

VIK 621.386.2:616:006.354 OKC 11.040.50 D32 OKIT 94 4220

Kriouesblie cnosa: O[IHOdJOTOHHaH IMUCCHOHHAA KOMITbIOTCPHAs TOMOl"pa(jJI/IH, padrOHYKIIMI, BU3ya/In3a-
11, METOAbl UCITbITAHUUN

Penaxrop JI.B. Aganacenxo
Texunueckuii penakrop B.H. [pycakosa
Koppexrop B.H. Kanypxuna
Kowmrnbiotepnas Bepctka C.B. Paboeoi
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