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TOCYJAPCTBEHHBINA CTAHJIAPT POCCUHCKON ®EJAEPALINNU

IIpuGops! paguoHyYKIAIHbIE M1 BU3YAM3AIHUN
XAPAKTEPUCTHKHU 1 YCJIOBUA UCIIBITAHUI

Yactsp 2
Tomorpads! onHOPOTOHHBIE 3MUCCHOHHbIE KOMITBIOTEPHBIE

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

Hara sBenennsa 2004—01—01

1 O0mme noJoxeHust

1.1 O6aacTb pacnpocTpaHeHus U Hedb

Hacrosimmit crannapr pacnpocrtpansiercs Ha potanpoHHble OJHODPOTOHHbLIE DMHUCCHUOH-
HbIE KOMIIBIOTEPHBLIE TOMOI'PA®BI (ODDKT) Ha ocHoBe TAMMA-KAMEP tuna Aurepa,
ocHameHHbIXx KOJIVNIMMATOPAMMW ¢ napannenbHbIMU OTBEpCTUAMHU (M1ockomnapamicabHbiMu KOJIJTH-
MATOPAMMU) (nanee — cucrempl ODIKT), U ycTaHaBIMBACT TCPMUHONOIUIO, 4 TAKXKC TPCOOBAHUST K
METOJaM MCIIBITAHUI NJIsT OTIpeAeICHUS] XapaKTePUCTUK 3TUX CUCTeM. TTocKoabKY GYHKIMOHUPOBAHUC
cucteM ODPIKT ocHoBaHo Ha ucmons3oBaHud TAMMA-KAMEP Tuna AHrepa, HaCTOSILUMI CTAHIAPT
HEOBXO0NUMO UCTIONB30BaTh coBMecTHO ¢ TOCT P MOK 60789.

Cuctemsr ODOKT BkioyaloT B cebst MTaTUB (FCHTPpHU), oaHY MM Heckoiabko JETEKTOPHbBIX
[OJIOBOK u XOMITBIOTEPHYIO CUCTEMY € YCTPOMCTBAMU COOpa, perucTpallii U BOCIIPOU3BCACHUST JaHHBIX.

[IpuBenenHbie B HACTOALLEM CTAHIAPTC MCTO/bl UCMILITAHUNA YUUTHIBAIOT pa3HOOOpa3ue TeXHONIOruit
KJIMHUYECKOTO Hcnmoib3oBaHus poTauuoHHblx OJHOD®OTOHHBIX SMUCCHUOHHbBIX KOMIIBIO-
TEPHBIX TOMOI'PADOB na ocHoBc TAMMA-KAMEP Tina Anrepa. OTM MCIBITAaHMS ITPOBOIMT
M3TOTOBUTEJb [UTS OrpeacsieHus: padouux xapakrepuctuk cucteM OD®DKT Ha obiiieit ocHoBe.

He mpenycMoTpeHbI UCIIBITAHMSI XapaKTePUCTUK OJHOPOAHOCTU PEKOHCTPYUPOBAHHOTO U300paxe-
HUSI, TaK KaK BCC U3BECTHBIE METObl JAIOT PC3YIBTATHI, HA KOTOPBIE BIUSIET YPOBEHB JNOTMOTHUTETHHOTO
1IymMa Ha U300paXkeHuu.

TpeboBaHMsS HACTOSIIIETO CTAHAAPTA SIBASIOTCS 00sI3aTelIbHBIMU.

1.2 HopMaruBuBIEe CCHLIKH

B HacTosiiieM ctaHaapTe HUCIONb30BAHbI CCHITKH HA CIICAYIOLLIME CTAHAAPTHI:

['OCT P MBDK 60789 — 99 XapakTepUCTUKU W METOMbl UCTIBITAHUI PaIUOHYKITUAHBIX BU3YaTU3H-
PYIOIIMX YCTPOUCTB raMMa-kKamep THMNa AHrepa

['OCT P MBK 61675-1 — 2002 TIpuGopsl palMOHYKJIMIHbIC [UTSI BU3yaTU3alluM. XapaKTepUCTUKU U
ycnoBus ucnsltanuii. Yacte 1. ToMorpadsr mo3uTpoHHbIC 3MUCCUOHHBIE

MBK 60788 — 84* MemuuuHckas pagMallMOHHasl TeXHUKa. TCpMUHEBI M OITpedeieHus

2 Tepmunbl ¥ onpeaeIeHust

B HacrositiieM cTaHAapTe IMPUMCHSTIOT TCPMUHBI, BbIIEJCHHbIC MPOITUCHBIMU GYKBaMH (C COOTBETCT-
BYIOILMMY OIpeesieHusiMK ), puBeaeHHble B MOK 60788, TOCT P MDK 60789, TOCT P MOK 61675-1
u 2.1 — 2.9.2 Hacrosiiero cTaHaapra (puioxeHue A).

2.1 CUCTEMHA{ OCb: Och cuMMeTpuM, XapaKTepusyeMas reOMeTPUUYCCKUMU U (DU3HIECKUMU
CBOMCTBAMHU CUCTEMBI.

[Mpumevanue — CUCTEMHAI OCb TAMMA-KAMEPDBI ¢ Bpamaioriumucst 1eTeKTOpaMU SIBJISIETCS
OCBIO BpallleHUA.

*MesknyHaponHbiii crangaptr — so BHWUMKMW TNoccranmapra Poccuu.

HUznanne odpunnuainnoe
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2.1.1 CUCTEMbI KOOPIUHAT

2.1.2 ®PUKCUPOBAHHAA CUCTEMA KOOPIMHAT: /lexaproBa cuctema ¢ ocsiMu X, Yu Z, rie
Z— CUCTEMHAS OCb. Hauano ®UKCHUPOBAHHOW CUCTEMBI KOOPAWHAT onpenensiercs
neHtpoM TOMOI'PAOHUYECKOI'O OBbEMA (pucytok 1). CUCTEMHAS OCb neprienaukyisipHa Ko
Bcem TTOTTEPEYHBIM CPE3AM.

2.1.3 CUCTEMA KOOPANHAT ITPOEKIINN: [JexapToBa cUcTcMa KOOPAWHAT KaXHOil NByMep-
HOY mpoexuuy ¢ ocsimu X, n Y, (onpenensiempivu ocsimu MATPULLBI U3OBPAXEHMUS). Ocs ¥, u
npoekiiugs CUCTEMHOUM OCH Ha mepemHiolo IMOBEPXHOCTh NETEKTOPA MOJKHBI OBITh MapaliebHBI.
Havanom CUCTEMbBI KOOPANHAT TTPOEKIIUU senserca neutp MATPUILLBI M30BPAXKEHWA
(cM. pucyHOK 1).

2.1.4 HEHTP BPAIIIEHNS (IIB): Hauano CUCTEMBI KOOPJIMHAT, B KoTOpOit ONMMCHIBAIOTCS
[TPOEKI WU TTIOTTEPEYHOT'O CPE3A OTHOCUTETBHO UX OPUEHTAIIUM B ITPOCTPAHCTRE.

Mpumevanue— LEHTP BPALIEHUS [TOTTEPEYHOT'O CPE3A 3anan nepeceuenuem CHCTEMHOMN
OCH co cpenneii miockocTbio coorBeTcTByIoero CPE3A OBbEKTA.

2.1.5 CMEHIEHHUE: Ortknonenue nonoxenus [MTPOEKLIMW LEHTPA BPAIEHUSA (X)) or
X, = 0 (cM. pucyHok 1).

2.2 TOMOTIPA®UA (cm. mpumoxeHue A)

2.2.1 TIOITEPEYHAA TOMOI'PA®UA: MecTon Bu3yanu3alvy B IEJISIX AUATHOCTUKH, TTPU KOTO-
POM TPEXMEPHBIN OOBEKT YCTIOBHO pa3pe3acTcsl (U3UUCCKUMY METOJAMU, HAlpuMep € TIOMOIIBIO KOJITH-
Maluuyd U3IYYCHUs, Ha yHopsmouycHHyio coBokymHocTh TormepeuHblx CPE30OB  OBBEKTA,
paccMaTpUBACMBIX KaK JBYMEPHBIC M HesaBUCUMbIe npyr or apyra. [lonepeunsie [NTOCKOCTHU MU30-
BPAXKEHUSA neprrennuxyasapusl K CUCTEMHOUN OCH.

2.2.2 DMUACCHUOHHAA KOMIIBIOTEPHAAL TOMOIPA®UA (DKT): Meron susyanmuzanuu
MIPOCTPAHCTBEHHOTO pacmpenereHust mHkopropupoaHHbix PAITMOHYKJ/IW/IOB B BeIIEIeHHBIX TByMep-
Heix CPE3AX OBBEKTA.

2.2.2.1 ITPOEKIIUA: TIpcoGpa3zoBaHue TpeXMEpHOro oOBCKTa B €T0 AByMEpHOE M300paXeHUe WITH
JIBYMEPHOTO OOBECKTA B €O OJHOMEPHOC M300paXkeHue ITyTeM WHTETPUPOBAHUST COOTBETCTBYIONIEH hu3u-
yecko# BemuyuHbl 1Mo HampapneHuio [TIPOEKIIMOHHOTIO JIVUA.

[ITpumMeyanne— DTOT NMpolecC MATEMATUYECKY OTUCHIBACTCS TUHEHHBIMU MHTErpajaMu B HalpaBieHUU
[TPOEKILIMW u nasbiBaeTcs TipeobpasoBanueM Pagona.

2.2.2.2 IPOEKLIMOHHBIN JIVY: Jlyu, ompelelsiomMii HAUMEHbIUMIT BO3MOXHbLII 00bEM, B
KoTopoM usnveckasi BesudrHa, hopMUpyIoNas u3obpaxeHne, UHTETPUPYCTCST B MPOLIECCC U3MCPCHMUSI.
Ero ¢opma orpanuueHa [TPOCTPAHCTBEHHLBIM PA3PEINIEHMEM Bo Bcex TpeX U3MEpPCHUSIX.

Mpumevanue— Beucreme ODDKT [TPOEKIITMOHHBIN JTYY 06b14HO HMeeT GOPMY TOHKOTO ITHHHOTO
PacXoserocs: KOHyca.

2.2.2.3 IPOEKIIMOHHBIN YI'OJI: Yron n1s wu3MmepcHuss wiau HakomicHusi TTPOEKLUMWU
(cM. pucyHok 1). .

2.2.2.4 CUHOI'PAMMA: [IpymepHoe TmpeacraBicHuc Bcex onHoMcpHeix TTPOEKIIMHKW CPE3A
OBBEKTA «xak ¢ynkunu [TPOEKIIMOHHOI'O YTJIA. TPOEKLUMOHHbBIN YIOJl otobpaxacTest no
opauHate, TuHeiHas kKoopauHaTta [TPOEKIIMUA oto6paxkacTes no abdclucce.

2.2.2.5 CPE3 OBBEKTA: Cpe3 B 06bekTe. DHU3nucckoe CBOWCTBO 3TOTO cpe3a, KaK U3MCPUTCIIbHASI
nH(OopManus, MPEACTABISICTCS B BUIC TOMOTpadguucckoro U300paxKcHHUs.

2.2.2.6 TINIOCKOCTb HM3OBPAXKEHMUA: IlaockocTb, cooTBeTcTBYlomas Imiockocty CPE3A
OBBEKTA.

Mpumeuanue— O6buno [MJIOCKOCTb UBOBPAXKEHMHWA sBasieTcst cpeaneii MiOCKOCTbIO COOTBETCT-
Bytoniero CPE3A OBBEKTA.

2.2.2.7 TOMOTPA®NYECKUI OBBEM: COBOKYNHOCTb BCCX OOBCMHBIX 3JICMEHTOB, KOTOpPBIC
coctanisioT uzmepseMole [TPOEKIINU ans scex IPOEKLIMOHHDBIX YIJIOB.

_ pumewyanne— s poraunoHHoil TAMMBbI-KAM EPBI ¢ kpyrosbim nosiem 3penust TOMOT'PA®UYEC-
KWW OBbEM npencrapisier coGoii map npH yCA0BUM, YTO paiuyc BpallleHUs Gofiblie paauyca monst 3peHus. [ins
npsMoyroiasHoro nojst 3peiuss TOMOTPAOUYECKHWHW OBBEM npencrapiaser co6oit LUIUHID.

2.2.2.7.1 IONEPEYHOE IIOJIE 3PEHMA: Pasmepnr cpesa ucpes TOMOTPA®UYECKUN
OBBEM nepnennuxynsgpao Kk CUCTEMHOW OCH. ag xkpyrnoro [TOINEPEYHOI'O ITOJA 3PEHNA
pa3Mephl cpe3a OIPENeISTIOTCS ero JUAMCTPOM.
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Mpumeyanue — s Heuuaunapudeckux TOMOTPAOUYECKHUX OBBEMOB IMOIMEPEYHOE [10OJIE
3PEHUS MoskeT 3aBuceTb oT monoxeHus cpesa Ha CHCTEMHOM OCH.

2.2.2.7.2 AKCUAJIBHOE ITOJIE 3PEHUMSA: Pa3sMepbl cCOBOKYITHOCTH cpe3oB ucpe3 TOMOT'PADU-
YECKMM OBBbEM napamrensho CUCTEMHOM OCH u Bmouast ee. Ha npaktuke AKCUAJIbHOE
ITOJIE 3PEHWS onpenensieTcss TOJBKO CBOMM AaKCHUATBHBIM DPAa3MEPOM, PaBHBIM PACCTOSTHUIO MCXIY
IIeHTpaMH Haubonce yaaTeHHbIX Opyr oT apyra IINIOCKOCTEM W3O0OBPAKEHUWS mmoc cpemHee
sHauene AKCUAJIbHOM IITUPUHBI CPE3A, usmepenHoii kak DKBUBAJIEHT LUUPUHEI (DLL).

2.2.2.7.3 IOJHOE TIIOJIE 3PEHUA: Pazmepsi TOMOTPA®GUYECKOTIO OBPBEMA B Tpcx
U3MEPEHMUSIX.

2.3 MATPUIA N30BPAXKEHMUA: CoroxymHocte MATPUUYHDBIX SJIEMEHTOB, npeamoutu-
TEJTbHO PAcroNOKCHHBIX B IEKAPTOBOM CHUCTEMe KOOPIUHAT.

2.3.1 MATPUYHBIN DJIEMEHT: Haumensinast ennunia MATPUIIBI U30OBPAXEHWS, koro-
PO TTPUTIUCHIBAIOT OIMPENCICHHBIC MOJIOXKEHUST U pa3Mep IO OTHOMIEHWIO K JIAHHOMY 3JIeMEHTY 00beMa
obwexta (BOKCEIY).

2.3.1.1 IIAKCEJ: MarpuuHblit amemeHdT B ABymepHoit MATPUILE U30BPAXKEHNAL.

2.3.1.2 TPUKCEJl: Marpuunbiiif anemenT B TpexmepHoit MATPUIIE U30BPAXKEHMA.

2.3.2 BOKCEJI: O0beMHblii 3CMEHT B OOBEKTE, KOTOPBIN COOTBETCTBYET ompeneieHHOoMy MAT-
PUYHOMY SJIEMEHTY na MATPULE U30OBPAXKEHWS (nBymepHo#l uwmu TpexmepHoii). Pazmepsr
BOKCEIJIA onpenensiorest pasmcpamu coorercTBytoniiero MATPUUHOT'O SJIEMEHTA, xoppekTtupo-
BaHHBIMM C MOMOILIbIO COOTBETCTBYIOLIMX MacIITaOHBIX KO3 dunueHToB U ¢ yueroM cuctemHoro [TPO-
CTPAHCTBEHHOI'O PA3PELUEHW A no TpeM KoopauHaTam.

2.4 ®YHKIHUA PACTIPEAEJIEHUA TOYEYHOI'O UICTOYHUKA (®PPTH): Cuunturpaduyec-
koe u3o6paxcHue TOYHEYHOIO MCTOYHUKA.

2.4.1 ®UINYECKAA OYHKIHUA PACITIPEJIEIEHAA TOYEYHOTI'O UCTOYHUKA: JIns to-
MorpacdoB 310 — asymcpHast DYHKLU WA PACITIPEAEJIEHUSA TOYEYHOI'O MCTOYHUKA B mioc-
KocTsix, neprcHaukyasapHeix K [TPOEKIIMOHHOMY JIYUY, Ha omnpeneneHHBIX PacCTOSHUSIX OT
JeTeKTOpa.

Mpumevanue — PUSUYECKAA OYHKIUS PACITPEAEJEHWA TOYEYHOTO UCTOYHUKA ectb
yucTo dusnueckas BU3YaTU3MPYIONias XapakTepUCcTHKa Tomorpada, He 3aBUCsLLAs OT BbIOPAHHOTO pexxuma u3Mepe-
HUH, pEKOHCTPYKLUU U Tpouecca 00paboTKu U3obpaxkeHusi, onHako 3aBucswas or KOJIMTMMATOPA. INTPOEKLIN-
OHHBINM JIYY xapakTepusyeTcs cOBOKYMHOCTbIO Bcex PU3MYECKWUX ®YHKLHWHW PACIHPEIEJIEHUSA
TOYEYHOT'O MCTOYHWMKA kak ¢dhyHKIMs pacCTOSIHUSI BAOAb COOCTBEHHOI OCH.

2.4.2 AKCUAJIBHAA ®YHKIUA PACIIPEJEJIEHUA TOYEYHOI'O HCTOYHUKA: Tlpo-
dbunpHast Kpusast, mpoxonsiuasi yepes makcumym OU3INYECKOWN @®YHKL WKW PACITPEAEJIEHUA
TOYEYHOI'O UCTOYHUKA B mnockoctu, mapamnensHoit CUCTEMHOUW OCH.

2.4.3 INOINEPEYHASA ®YHKINUA PACIIPEAEIIEHNA TOYEYHOI'O NCTOYHUKA: PckoH-
crpyuposannast asymepHas GYHKI WA PACITPEAENEHWA TOYEYHOTI'O UCTOYHUMKA B ToMorpa-
duyeckoit [NIOCKOCTU N30BPAKEHHWA.

ITpumeuvanne — B TOMOI'PAGUHN TIOTIEPEYHAS ®YHKLNMA PACIIPENEJEHW TOYEYHOIO
NCTOYHUKA wmoxer ObiTh Takxe mnosydeHa ¢ momombio JIMHEWMHOIO MCTOYHWKA, pacnonoxeHHOro
napamtensio CUCTEMHOW OCH.

2.5 TPOCTPAHCTBEHHOE PA3PEIIIEHHME: Crioco6HOCTb KOHOEHTPUPOBATh B TOUKY pacripe-
JeJICHUC TIOTHOCTU oTcyeToB Ha uzobpaxeHuu TOYEUHOIO MCTOYHUKA.

2.5.1 IIONNEPEYHOE PABPEHIEHUE: TTPOCTPAHCTBEHHOE PA3PEILEHWE B pekoHcTpy-
MPOBaHHO# TI0cKOCTH Meprienankytsipuo K CACTEMHOM OCH.

2.5.1.1 PAAVMAJIBHOE PASPEHIEHHUE: TTOIMEPEYHOE PA3PEINEHWE Brons nuHuu, mpoxo-
nsieit yepes ucrounuk 1 CUCTEMHYIO OCb.

2.5.1.2 TAHTEHIHIUAJIBHOE PA3PEIINEHHE: [MTOIMEPEYHOE PA3PELIEHWE B nHanpasne-
HUM, TepIeHAUKYIsIpHOM K HanpaeineHuio PAIVAJIBHOTO PA3PEILIEHW .

2.5.2 AKCUAJIBHOE PASPEHIEHUE: g ToMorpadoB ¢ JOCTATOYHO YacTO#l OCCBOM AMCKPETH-
sanueit TOMOTPAGUYECKOI'O OBPbEMA, ynornerBopsiioliieil TeopeMe HaiikBucra (TeopeMe oTcue-
TOB), 310 — [TPOCTPAHCTBEHHOE PA3PEINEHUE Bnonb uunu, napatieasHoii CACTEMHOM
OCH.

2.5.3 BKBUBAJIEHT HIUPUHbI (BI): lupuna mnpsMOyroibHHUKA € TOI Xe IJIOLIAAbI0 U
BBICOTOH, 4TO Yy (yHkuuu otkiauka, Hampumep y OYHKIWUW PACIIPEOEJIEHUA TOYEYHOI'O
NCTOYHUKA.
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2.6 Tomorpadwaeckast TyBCTBUTEIBLHOCTD
2.6.1 TTIOCIIOMHAA YYBCTBUTEJIBHOCTD: Ornourenne CKOPOCTU CYETA, usmepeHHOM
Ha CUHOT'PAMME, k konnentrpanuy AKTUBHOCTH B danToMe.

[MMpumeuvanue — B cucteme ODI3KT u3MepeHHbIE OTCUETH HE MOABEPTAIOT YUCIOBOH KOPPEKTUPOBKE HA
paccessHue nmyteM BbhlunTanHusg @PAKILIMW PACCESIHMSL.

2.6.2 OBFBEMHASl YYBCTBUTEJIBHOCTD: Cymwma otmersHeix [TOCJIOWMHBIX UYBCTBU-
TEJIbHOCTEMN.

2.6.3 HOPMUAPOBAHHASA OFBEMHAA YYBCTBUTEJIBHOCTb: OBbEMHA4A YYBCTBU-
TEJIBHOCTD, nenennas na AKCHUAJIBHOE ITOJIE 3PEHNS Tomorpada unau anuxy danroma (BeIGU-
paloT MeHblllee 3HAUCHUE).

2.7 ®PAKIINA PACCESAHHUA (PP): OrHolllcHUE KOTUYECTBA PACCESTHHBIX (DOTOHOB U CYMMBI
paccessHHBIX U HepaccestHHBIX (DOTOHOB JUTSI AAaHHOW 3KCTICPUMEHTAIBHON YCTAHOBKM.

2.8 OJTHO®OTOHHAA DMHUCCHOHHAA KOMIIBIOTEPHASI TOMOI'PA®UA (OPIKT):
OMUCCUOHHASA KOMITBIOTEPHAA TOMOTPA®US, ocHoBaHHass Ha OTHOMOTOHHOM JACTEKTUPO-
BAHUM ramma-uznyuenusi, ucrryckaemoro PAIIMOHYKIWUIAMM.

2.8.1 BPEMS ITOSNITNOHNUPOBAHNS JETEKTOPA: YacTs Bcero BpeMeHU, MOTPAYCHHOTO Ha
rosTyueHue U3MEepUTENsHOU UHGOpMany, KOTOPYIO He MCMOIB3YIOT HEIMOCPEICTBEHHO Ha HAKOILIEHUE
JAHHBIX.

2.8.2 HAKJIOH JETEKTOPHOI I'OJIOBKH: Otxionerue ocu KOJJIMMATOPA or neprieHau-
Ky1spHocty otHocutensHo CUCTEMHOM OCU.

2.8.3 PAIIMYC BPAIIIEHUSA: Paccrosiuue mexxny CUCTEMHOM OCBIO u nuiieBoit moBepxHoc-
tei0 KOJUTUMATOPA. .

2.9 PAIAOHYKINAHBIU UCTOYHHUK

Tepmun MP-20-02 8 MBOK 60788.

2.9.1 TOYEYHBIA UICTOUYHUK: PAJTMOHYKIUIHBIN UCTOYHUK, Monemupyionimii 3-pyHK-
LIMIO TI0 BCEM TPEM _KOODPAMHATAM.

2.9.2 JUHEVHBIN NCTOYHHUK: PAJTVOHYKIMIHBIA MCTOYHMK B Bujie MPpsIMOit TMHUMU,
MOJIETUPYIONIUMN 3-PYHKIUIO MO ABYM KOOPAMHATAM W OCTAIOLUUKCS MOCTOSIHHBIM (OAHOPOIHBIM) MO
TPETBEW KOOpAMHATE.

3 Mertoasi ucubITAHMI

Bce usmepenus nomkHb! ObITh BBEINTONHEHBI NMpHU ycraHoBke OKHA MMITYJIBCHOI'O AMININ-
TYAHOT'O AHAJINM3ATOPA B cootBercTBuM ¢ yenoBusimu Tadaunsl 1 TOCT P MBK 60789. MoryT ObITH
MPOBEACHBI TOIMTOTHUTCTbHEIE U3MEPEHUS C IPYTUMH OKHAMMU, ITPEAYCMOTPEHHbBIC H3TOTOBUTCIICM aITapa-
Typsl. [lepen rectobiMu u3MepeHUsIMU cucTeMy ODOKT perymupyior ¢ moMollbio 00bIYHOM NPOLIEAYPHI,
WCTIONTb3YEMO M3rOTOBUTEIEM TPU YCTAHOBKE CUCTCMBbI. JlJIsT mpoBeneHUS U3MCPCHUIN OTAC/bHBIX Mapa-
MeTpoB cucteMy ODODKT IMOBTOpHO He peryiaupyloT. IIpy HeBO3MOXHOCTH MPOBCACHHUSI KAKOro-mubo
WCTTBITaHMs1 B COOTBETCTBUY C HACTOSIIIIUM CTAHJAPTOM HEOOXOAMMO YETKO YKAa3aThb MPUUMHY OTKIOHEHUS
OT CTAHAAPTHOI MCTOIWKH U TOUHEIC YCITOBUS IPOBCACHUS UCITBITAHUS.

ITpu otcytetBum apyrux ykazanuit Kaxnass JETEKTOPHAS T'OJTOBKA B cucteme ODI3KT gomxHa
OBITh OXapaKTCPHU30BaHA ITOTHBEIM HaGOPOM HaHHBIX JJIST YITIOBOTO AuamasoHa 360°. Ins cucteM ODOKT
C HECKOJbKUMH TOJIOBKAMHU JOKHO OBITh TakKe MPCAYCMOTPEHO ITONydeHHCe MHOpMaluK MpU MUHU-
MaJIBHOM YIJIOBOM Avana3oHe, TpebyeMoM IJIsT MOJYyYCHUS TTOJTHOTO Habopa AaHHbIX (Hanpumep, 120° misa
cucteMsl ODDKT ¢ Tpems ronopkamu). Eciu ToMorpad npeaHasHayeH At paboThl B peKUMCE HCKPYTOBOM
OpOUTEI, BIMSIOLICM Ha pabouue xapakrepucTuku cucreMel OMOKT, cocTaBidOT OOMOJHUTETBHBINA
TIPOTOKOM PC3Y/IbTATOB MCIbITAHMIA.

ITpu oTcyTecTBUM ApyruX yKazanuit uamepenus nposoasat nmpu CKOPOCTAX CYHETA, He npesbiiia-
fonux 20000 OTCUCTOB B CCKYHJY.

[IpenBapuTenbHblc U3MCPEeHUsT pabOYMX XapaKTCPUCTUK B IUIAHAPHOM PCXKUMC PCTUCTPALIMM JAHHBIX
SIBJITIOTCST HCOOXOAWMbBIM YCJIOBUEM TSI ITPOBEACHUST HACTOAIIMX UCITBITAHUI.

[Tomnyio cepuio  u3MepeHMiT paboOYUX  XapakTepUCTUK  BBIMOJHSIIOT B COOTBCTCTBUU  C
I'OCT P M3K 60789.

3.1 KanuOpoBouHble H3MepEeHHs

3.1.1 M3mepcuue LEHTPA BPAIIIEHUA

Jns 6e301M604HON PCKOHCTPYKITUM HeobXoauMo 3HaTh nosioxkeHue [TPOEKLIMUY LLEHTPA BPA-
IMEHWA B cucTeMe KOOpaAUHAT Xp, Y;, st kaxnoi [TPOEKIIWUM cpe3a (1. ¢. wis kaxnoro [TPOEKIIN-
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OHHOI'O VIJIA). lms kpyroBoro BpallleHUsI JeTeKTopa W i uaeatbHolt cuctembl [TPOEKIIMA
TOYEYHOI'O UCTOYHUKA B LLEHTPE BPAIIIEHUS 6ynet HaXoAMTbCsl B OAHOM M TOM XK€ ITOJTOXe-
HHUHU Xp’ B npoexnuonHoi Marpulic ais1 Bcex [IPOEKIITMOHHBIX YTJIOB (pucyHok 1).

Ons onpenenenvst IEHTPA BPALLLEHUWS usmepsiior CMELLEHUE X" ¢ nomonisio TOYEYHO-
IO(bIX) UICTOYHUKA(OB). Moayyaiot u Bocapoussoisat B Buac CUHOI'PAMMDbI ne menee 32 mpo-
CKIUIMI, pPABHOMEPHO PACIiONOKCHHBIX 1Mo okpyxHoctd 360°. PAIIMYC BPALLIEHS] ycTaHABIMBAIOT paBHBIM
20 cm. dna monyyenss CUHOTPAMM ¢ pazmauumoit (popMOit CHHYCOMIaNbHOM (DYHKLIMH MCTOYHUK(M)
pacToNaraloT paauaTbHO Ha PacCTOSTHUM He MeHee 5 cMm ot CUCTEMHOM OCU. CMELLEHUME onpenensiior
HC MCHCC YeM JUTSI TPeX CPe30B € PaxiMuHbIMU MOJIOXEHUsIMU Ha ocu Z — oaHo B LicHTpe [1OJI 3PEHUA u
1Ba npyrux Ha paccrostuuu + '/; AKCUAJIBHOTO ITOJIS 3PEHUS ot ueHTpa.

JlomxHO OBITH HakoImcHO He McHee 10000 cuctoB Ha m3obpaxeHuce. dnuna NMUKCEJIA Baonb ocu
X NOJ/LKHA ObITh MeHee 4 MM. JIisi pacycTa LCHTpa MHCPUMM (LICHTpa TSIXKCCTH) X (0) UCTOYHMKA B
Hdl‘ldeJTEHI/II/I X, MCITOJIB3YIOT MOJOCKU WMPUHON 50 MM B HampasicHuu Y c ueHTpOM B MOJIOXKCHUHU ¥,
ISl Kax/Ioro I/ICTO‘{HI/IKa DTy MNpoLcaypy BBIMOJAHSIOT Mg KaXIOro MpOeKIIUOHHOTO yrjaa 6. 3dTCM
onpenenstor CMEINEHHWE nyrcM MoaroHKW napaMcTpoB CUHYCOWAANbHOU (DYHKLUMU OTHOCUTC/IBHO
3HAYCHU U Xp (8) Kaxioro MCTOYHHKaA Mo GopmyJc

X,(0) = Asin 8+ + X', e))

e 0 — IPOEKIIMOHHbIN yrod;
A — amMmuTynaa;
¢ — a30BBIN CIBUT CUHYCOUAANbHON (DYHKLNM;
X’ — cpennee CMELLEHME, KOTOpoc perucTpupyIoT TS TPEX Pa3IMYHBIX MOJOXEHUM CPe30B Ha
ocu.

Mpumeuanue— Mpu Haanuun HAKIIOHA JETEKTOPHOM TOJIOBKHW monoxeHue M306paxeHus
TOYEYHOTO MCTOYHWKA caBuHEeTCS He TOAbKO B HAmpaBJCHUU Xp, HO TaKkKe B HaMpaBJIeHUH Yp. Hnst
OIpenesieHUs epEMEILEHUs N0 X Ha KOTOpOe He OKa3blBaeT BJIMAHUA IEpeMeENICHUE 110 Y (T. e. ISl IprUeMIIEMOro
HAKJIOHA TOJIOBKM), LEHTP l/lHCpuM]A pacCUMTBIBAIOT C MCIOJb30BAHUEM TOJIOCKU mupuﬂon 50 mm. IMoncTpouHbiid
MHAEKC p OTHOCUTCS K MPOCTPAHCTBEHHOMN MPOEKUUM (PUCYHOK ).

Eciun B cucreme ODBKT ucnonbsyercs apromatnueckass koppektupoBka CMEIIEHMHWS, kotopylo Henb3s
OTKJIIOYUTh, TOTAA X’ JOJKHO OBITH HYJIEM.

Kpowme Toro, pasnuna mexiy annpokcuMupyiomeil ¢GyHKUMeHd 1 MU3MEPEHHBIMH JaHHBIMH IOJDKHA
OBITh BBIpAXcHA Kak (PYyHKIUS O, UTO [TO3BOJISICT TPOAEMOHCTPUPOBATE OMTMOKY aIITPOKCUMAIIAH. 3HAUYCHUS
X’ cripaBeutuBBI TONBKO s ucttonszyemMoro KOJIJIMMATOPA 1 noyikHbI ObITh BRIPaXXeHbI B MWITUMCT-
pax.

IMpumeyanune — CucremMaTuyeckue OTKIOHEHUS (TpeHObl) sIBJsiOTCs rokasarenem usMeHeHus CMELLLE-
HW B npouecce rnmoBopoTa AeTeKTopa.

3.1.2 HAKJIOH JIETEKTOPHOM I'OJIOBKU

st 6e301nbOYHON PEKOHCTPYKLIMY Heo0XoauMo, yToOb! HanpasieHue oTeepctuiit KOJIJIMMATO-
PA 6bi10 neprenankysipno kK CUCTEMHOM OCHU nns KaXJ10ro0 ITPOeKUMOHHOro yria. Hapyienue
aroro Tpebosanus obycinosreno HAKJIOHOM JETEKTOPHOU T'OJIOBKH. )

C uCTonp30BaHMEM MeETOAUMKW uaMepeHuit, mpuseaenHoit B 3.1.1, HAKJIOH AETEKTOPHOU
TOJIOBKU onpenensiior myrem pacueta LeHTpa uHepuuu Y,(0) wnsobpaxenuss TOHEYHOT'O NCTOY-
HUWKA B HanpaBieHuu Y C MOMOIIIBIO ITOJTOCOK ITO BCEMY IMOJIIO 3pCHUS B HAITPABICHUU X Taxoit pacuer
BBITIOJTHSIIOT /17151 Kd)KI[Ol"O MMPOeKIMOHHOTO yrima. CunycouaanbHyio GQyHKIUIO I'IOI[I‘OH}HOT U1 BCeX
3HAYCHUU }f,,(e) o gopmyne

Y,(6) = Bsin(0+9)+ D, (2)
rae B — amimTyna;

0 — TIPOEKITMOHHBIN YTOT;

¢ — (Ha30BbIil CABUT CUHYCOUNATHHON (DYHKIMU;

D — cpenHee cMmelleHUe T10 Yp
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Peructpupyior snauenue yrna HAKJIOHA JJETEKTOPHOM I'OJIOBKU o = arcsin B/A, rac A —
aMIuiMtyaa, nomyyaemas nmpu usmepcHiuu LLIEHTPA BPALLLEHUA (3.1.1).

Mpumeuanue— I[pu orcyreteun HAKJTOHA JETEKTOPHOW I'OJIOBKH B nosmkHa GBITH paBHA HYJIO,
a D nojiKHO COOTBETCTBOBATH TONIOKEHHUIO HCTOYHMKA Yp.

Kpome Toro, pasHuna mexiy annpokcuMupyiouicit pyHkiueidr 1 U3MepeHHbIMU JAHHBIMU JIOJDKHA
ObITb BbIpaXccHa Kak (yHKIMs 0, 4TO MO3BOJISICT MPOACMOHCTPUPOBATH OIIUOKY AIMIPOKCUMAIIMH.

3.2 H3mepenne necoocHoctn oteepctua KOJUIMMATOPA

Ecnu Bce orBepctusi KOJNIMMATOPA napasuicibHbl, TO JUTS BceX monoxeHuit ucrounuka CME-
HIEHUE nocrosHHO B mpenenax W3MCPUTC/IBHOrO AMANA30HA TPU YCIOBUM JIMHEHHOCTH (PYHKIUU
OTKJIMKA 3JICKTPOHHBIX CPEJICTB MO3ULUOHUPOBaHM. 17151 00HApYXeHUsI BO3MOXHON HECOOCHOCTU OTBEPC-
it KOJNIMMATOPA onpenensiior CMELLEHME ¢ ucnonb3opanuem TOUEYHOT'O MCTOYHHUKA,
MocJIcAOBATCAbHO ITOMENIAEMOTO Ha BCC Y3JIbl OPTOrOHA/NbHOW CETKW B IUTOCKOCTU X, Z, MOKPBIBAIONICH
noJjic 3pcHust. Paccrosinie Mexiy TMHUAMM CCTKHM JOKHO ObiTh 10 cM. Pajumyc BparicHus n10mKeH GbiTh
He McHee 20 cM. PaccuuthiBalor cpeaHce 3HaycHuce Bcex M3McpeHHbix CMEIIIEHMM u MakcuManbHOC
OTKJIOHCHMC OT YKa3aHHOW BeJTMYUHEI.

3.3 H3mepenne cucremuoil ayBcTBuTebHoCTH ODPDKT

3.3.1 BPEMS TTO3NIINMOHUPOBAHWA JETEKTOPA

C y4yeToM BBIOpAaHHOTO BpeMeHM HakoruicHus umnyiabcoB BPEMSA TTO3VMLIMOHHWPOBAHUA
HAETEKTOPA ompenensieT Ty 4acTh BpeMCHMU, MOTPAYCHHOrO Ha MOJAYYCHUC U3MCPUTCIbHOM HHGMOPMALIMH,
KOTOPYIO HC MCIOJIB3YIOT HEITOCPEJCTBCHHO Ha HaKoIJICHUC uMnyabcoB. ChncaorareabHo, BPEMS T10-
SULIMOHUPOBAHUWS NJETEKTOPA BnusicT Ha CUCTCMHYIO YYBCTBUTCIBHOCTL ToMorpada. OcoGcHHO
3TO CITPABEUTUBO JUTSI POTAIIMOHHOTO JIETCKTOPA, Pa0OTAIOLICTO B PCKUMC «ITOLIATOBOC HAKOTICHHUC».

TOYEYHBLIM UCTOYHUK P"Tc nomcwaior 8 LEHTPE BPALLLEHUS B Bo3ayxe. CKOPOCTb
CYETA nomxHa 6biTh 60see 1000 orcueros B cekyHay. C60p Tomorpaguucckoil iHGOpMaLMH 110 KPyroBoi
TpaekTopuu 360° ¢ ycTaHOBIeHHBIM uuciom [TPOEKLIMN P, NpoBoIsT ABaXabl (ONMH pa3 € YHUCIOM
TTPOEKIIWH He menee 60, apyroit pa3 — He McHee 120) npu npouonx(mcnbﬂocm HAaKOIUIEHUS IAHHBIX
Ha [TPOEKIIMIO AT, 10 c. IToacTpouHslii NHACKC j COOTBCTCTBYCT JaHHbIM st 60 unn 120 TTPOEK-
LIU . U3MepsioT BpeMst T, oT Hayasa nonydyeHust nepoit [TPOEKIINHN no KoHuia moxydycHus1 nocacaHei
[TPOEKILINHN. Cpasy nocne moaydcHuss undopmanuu B pexume TOMOTPA®UUN nposomsT Takxke
COOTBETCTBYIOIIlcE HAKOIUIEHHE AAHHbIX B CTATUYECKOM pexXume (T. €. MPU HETOABHUXKHOM ACTCKTOPC)
NPONOKUTEIBHOCTBIO 7). JlaHHBIC JOKHBI OBITH KOPPEKTUPOBAHBI Ha pactial sl pasivyHbIX 3HAYCHUH
BPEMCHU Hauanta pCI‘I/ICTdeII/II/I AMITYJTECOB B 00OMX peXUMax.

IMonnoe BPEMSA TTO3UMLIWUOHUPOBAHUA JETEKTOPA T,,,,s, ;j PACCUUTBIBAIOT 110 dopmyJic

Tpos, j = (Nsmn’c,_/’ total j) / static, j 2 (3)

CyMMa OTCYETOB 110 BceM Ipoexiusm B pexume TOMOTPADUU;
staric, ) — CYMMa OTCUETOB B CTATUYECKOM PEXMME PETMCTPAIIVH.
3aTeM pacCcUMTHIBAIOT CpelHee BpeMms rnosuioHupoanus Ha [TIPOEKLIMIO nyTeM nenenust Tos,
Ha YUCJIO TICPEXOI0B MEXIY pecadbHO 3apeructpuposaHHbiMu [TPOEKLIMAMMU:

AT s, ;= Tpos, j /(B — ). @)

[TorpaBouHblil KO3 UIIMSHT ¢; Ans pacyera OFbEMHOIMN YYBCTBMUTEJIbHOCTH 3amaior
dbopmymoit

roe Nmm/ Jj

C —ATacq//(A a(q]+ATpos/) (5)

[TorrpaBoyHbIit KO3 hUIMEHT PACCYNUTHIBAIOT U PCTUCTPUPYIOT M1 MOACTPOYHOTO MHIEKCA j, KOTO-
PBIM COOTBETCTBYET ITPOAOIKUTCITBHOCTA HakoIleHus: AaHHbIX Ha TTPOEKLIMIO A Ty, j» PaBHOI 30 C
(Huzkas) wiu 15 ¢ (BrICOKast). DTO COOTBETCTBYET ITOTHON MPOAOSKHUTCIbHOCTH ITOIyYeHUS WHPOPMALIMU
30 MUH, TUTTUYHOU IS KIIMHUYCCKOUN CHUTYAIWH.

3.3.2 HOPMUPOBAHHAA OBBbEMHAS YYBCTBUTEJIBHOCTDb

W3mepcHMS TPOBOIAT Ha HWJITUHAPUYECKOM (DaHTOMe HapyKHbIM AuamerpoM (200+3) MM, TONLLMHON
credku (3+1) MM u BHyTpenHeit amuHoit (190+3) MM (pUCYHOK 2), OOJHOPOAHO 3aIOJHCHHOM BOIHBIM
pacTBopoM mTc,
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INpcnBaputenbHO HeobxonMMO ToYHO onpenenuts KonneHrpanuio AKTUBHOCTH q,, B xunobek-
KepeigX Ha KYOMYCCKMI CAaHTUMETpP IyTeM paldOMETpUM He MeHee 4eM JBYX oOpas3lloB pacTBopa Ha
KaJTUOPOBAHHOM KOJIOAE3HOM CUYETYMKE U CKOPPEKTHPOBATh YCPEAHEHHBIN IO YUCITYy 06pa3iloB pe3yabTar
Ha paIMoaKTMBHBII pacman Ko BpeMeHU usmepenus OBPBEMHOM UYYBCTBUTEJIBHOCTU (cpennsis
TOYKa MHTCPBaja BPpeMEHHM HAKOIUTEHUS WHOOPMAIINN).

[TpumMeuyaHue— Pe3ylbTaT JaHHOTO MCNBITAHUSA B 3HAYUTEJILHON CTEMEHHU 3aBUCUT OT TOYHOCTH KOJMYe-
CTBEHHOTO aHAIN3a PAAMOAKTUBHOCTU NPU U3MEPEHUH B JO3KAIMOpAaTOpE WY KOJIOAE3HOM cueTyrKe. OnHAKo TpYAHO
TPOBECTH aBCOTIOTHYIO KaMOPOBKY TaKMX YCTPOUCTB ¢ morpeniHocThio MeHee 10 %. Ecnu tpeGyetcsa Gosee BhICOKast
cTerneHb TOYHOCTH, CJelyeT UCTIONB30BATh 3TATOHHbIE Y-MCTOUHUKM C TOYHO M3BecTHOM abconiotHoii AKTMBHOC-
TblO.

@DaHTOM pacroNaraloT Tak, YTOObI ero MpoaoibHast och cosnaia ¢ CUCTEMHOM OCBIO (napan-
nenbio CUCTEMHOM OCH u kak MOXHO 6uxe K Heit). PAIIMYC BPALLIEHUS R nonkceH 6bITh paBcH
20 cM. Ons kaxaoro KOJJIMMATOPA, o6braHO ucrons3yemoro npu O®DKT-Busyanusauuu, cicayct
3apeructpupoBath He MeHee 1000000 oTcueToB B pexkyMe MOJIy4YeHUsT CTATUYCCKOTO M300paXKCHMSI, a TAKXKC
3apCrUCTPUPOBATH NPONOKUTENBPHOCTh UX HAaKoIUleHUus T, ¢. ONpeacssiioT Yueno otcyeToB Npgy 414
npsimoyroabHoi obaactu unarepeca (ITON), nuenrpupoBaHHOI1 110 H300paxkcHUIO aHToMa. Llupuna NMNOU
JIOJKHa OBbITh He Oosice 240 MM 11 NCPEKPBHITUS AUaMeTpa HUJIMHIApaA, a IJIMHA [ 1oMKHa ObITb HC MCHCC
150 MM B aKkCHMa/bHOM HampaBJIcHWM Mo neHTpy ¢antoma. 3arcM paccyurbiBaior HOPMUWPOBAHHYIO
OBbEMHYIO YYBCTBUTEIDBHOCTSG S,,,,, Aenenuem 3apeructpupoBanHoro B [1OM uucna orcuctos
Ha xoHueHTtpauunio AKTUBHOCTH a,,,, Ha BpeMss HakoruieHust nanHbix 7, Ha oceBylo aauny I1OU u
YMHOXEHHWEM YaCTHOTO OT JeJeHHsl Ha MTOIIPaBOYHBIN KO3(MEOULIUCHT ¢ (eM. 3.3.1) no dopmyic

Snorm = (Nl'lOl/l/aave 7:1 l) cj [(I/C)/(KBK/CMZ).L (6)

PacueTsr 10IXHbl OBITH TIPOBCACHBI U 3apeTHMCTPUPOBAHbl /151 3HAYCHUIM MOACTPOYHOTO MHIACKCA J,
COOTBETCTBYIOIIUX HU3KOM WJIM BbHICOKOW CKOPOCTH HakoruicHusi naHHbiX Ha [TPOEKLINIO.

[Ilpumevanue— JInga BeIOpaHHBIX pacnojoxeHUil daHTomMa U mirockonapamieabHoro KOJJIMMATOPA
cooTHomeHre HOPMWPOBAHHOM OBBEMHOM YYBCTBUTEJIbHOCTU n CUCTEMHOM YYBCTBUTE/1 b-
HOCTH, usmepennoii o 3.1 TOCT P MBDK 60789, aBasieTcsi MOCTOSHHBIM € YYETOM MOMPABOYHOTO KO3 duLIMeH-
Ta ;.

3.4 Paccesnue

Pesynsrarom paccestHusT ITCpBUYHOTO raMMa-W3JIyYCHHMsST SIBISICTCST HEIOCTOBepHast WHOOpMalus
OTHOCUTEJIBHO JIOKATU3alIMM UCTOYHWKA M3NyYeHUs . Pa3muyus B KOHCTPYKIIMU U CITOCO0aX IMPUMEHCHMS
SMUCCHUOHHBIX TOMOTpadoB 00YCIOBIMBAIOT MX PA3TMYHYIO YYBCTBUTEIIBHOCTD K PACCESTHHOMY M3ITYYCHHUIO.
Lenp mpuUBeOIeHHON HIDKE MTPOICAYPEI — U3MEPUTH OTHOCUTEITBHYIO UYYBCTBUTECIIBHOCTE cucTeMbl OMDKT
K pacCessHHOMY M3iIyueHuMio, Belpaxaemylo ®PAKIIMEN PACCESIHUA (PP), a TakKe 3HAYCHUSIMU
OPAKIINHU PACCEAHMWA B kaxaom cpese (DPC).

3.4.1 M3mepenue paccestHUS

W3MmepeHye poBozsT myreM Busyamsanuu ogHoro JMHEMHOI'O UICTOYHMKA B Tpex pasany-
HBIX PaAUATBHBIX ITOJTOXKCHUSX BHYTPH 3aITOJTHEHHOTO BOJAOU UCITBITATETHHOTO (paHTOMAa C UCITOTb30BaHUCM
KOJUIMMATOPA, npumensiemoro misg momydyeHuss OMIDKT-uzobpaxkeHuit nmo Kpyropoil opOUTC M
panuyce BpaieHust 20 cm.

[IpeanonararoT, UTO HepacCesTHHBIE KBAHTHI PETMCTPUPYIOT B ITpeestax Imoiochl wupuHoit 2xITLIHTNTM
(TTOJJHASl IIUPUHA HA YPOBHE ITOJIOBUHBI MAKCUMYMA) B nientpe u3o6paxeHus JTUHEN-
HOT'O UCTOUYHUKA B kaxnoit CUHOTPAMME. Takyio mmpuHy Moiochl BbIOHPAlOT MOTOMY, YTO
BITUSTHUC PACCESTHUST HCKPUTHUYHO B 3TOM 06JIaCTH, M JIMILE HE3HAYUTETLHOE YHCII0 HCPACCCSIHHBIX POTOHOB
perucTpupyercs B 30He 6onee onHoit ITIITIM ot uzo6paxenus JUHEMHOTO UICTOYHUKA.

[IupyHa GyHKIUKM OTKIMKA pacCesTHUST MO3BOMISET UCITOIB30BaTh VIIPOLICHHBIN McToa aHaau3a. s
OIIEHKM YMCJIA aKTOB PAacCesHUSI HAa YKA3aHHOW ITOJIOCE IMPOBOAAT JUHEHHYI0O WHTCPIIONSLMIO XBOCTOB
paccessHUsI 1O TOYeK IMepeceyeHus ¢ Kpasmu monockl mumpuHoit 2xITILUTIM. O6nactb noa JAMHUSIMU
VHTEPIIOISIUY BHE IMTOJIOCHI COCTARISIET OIIEHUBAEMOE paccesiHue (CM. PUCYHOK 4).

Ouenky ®PAKIIVN PACCESAHWUS nng pacripelieieHdid OAHOPOIHOTO WCTOYHMKA IMPOBOIAT,
rpearnosaras ux caabyio paayanbHylo 3aBUCUMOCTD. [1pu Takom npenrronoxceHuu usmepeHue ®PAKLIMA
PACCESIHUS mns JUHEMHOTO UCTOYHUKA Ha OCH NPOBOISIT B 30HC MOTICPCYHOTO CCUCHMUS
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paauycoM 22,5 MM, a DPAKLIMIO PACCEIAHUY mis JUHEMHOTO UCTOUHUKA co cmemeHreM
45 MM OT OCHU ONpEACHsSIIOT B KOJBIIEBOM ClIoe MexXay paguycamu 22.5 u 67,5 mm. Takum Xe oOpas3om
OPAKLINIO PACCESAHUA st TUHEMHOTO UCTOYHUKA co cmenienem 90 MM OT OCH OITpeic-
JISIIOT B KOJbLIEBOM cJloc Mcxay papuycamu 67,5 u 100 mm (pucynoxk 3). Tpu 3navenust wiss @PAKLIMU
PACCESAHWS, onpeaencHHBIe N1 yKa3aHHBIX 0O0JacTeif, YCPETHSIOT C ITOJIyYeHHWEM B3BCLUCHHOTO MO
MJ101LAASIM 3TUX 00JacTeii cpenHero 3HavyeHus. COOTHOIIEHME TUTOIaAeil KOMBLUEBBIX CJIOEB MCXKIY COOOM
(T. ¢. koadhduumucHTOB Beca) coctaniuseT 1:8:10,75 cOOTBETCTBEHHO.

3.4.1.1 PAAMOHYKIHNA

Onsa usmepenuii ucnonssyror PAIMOHYKIIN]L ¢ AKTUBHOCTDBIO mensbnie Toit, Mpu KOTOPOi
MOTCPH 34 CYCT «<MCPTBOTO» BpeMeHU cocTaBistioT 6onee 5 % (F'OCT P MK 60789).

3.4.1.2 Pa3MmcuICHHMC MCTOYHMKA

McnbiTaTe/bHbI (GAHTOM 3aTIONHSAIOT HEPAIMOAKTUBHON BOJOH B KAYECTBE PACCEMBAIOLICH CPCIbI.
JUHEMHBIM NCTOYHUWK B wucneITaTebHOM (aHTOME pacItoaraloT IapajuleJIbHO OCH LIMJIMHApa
nocicaoBate/ibHO Ha paauycax 0; 45 u 90 mMm. PaHTOM NEHTPUPYIOT akcuarbHO. 1 ToMorpados c
AKCHAJIbHBIM T10JIEM 3PEHMA Gosnee 165 MM danToM nenrpupyior B npenenrax AKCUAJIBHOTO
IMOJid 3PEHNA.

3.4.1.3 Coop uHpopManuu

JaHHblc HAKAMJIMBAIOT OT HICTOYHHKA, PACTIOIOXKEHHOTO Ha YKAa3aHHBIX painycax OT MPOAOJIBEHOM OCH
tomorpada. CUHOTPAMMUBI 10 KHEL GBITH TOTYYeHHI TS KAXIOTo panvarbHoro nosoxenus JTMHEN-
HOTO MCTOYHUKA. Peructpupyior He meHee 200000 cucToB Ha cpc3 B Mnpeacjiax obiacTu, rie
pacTnofoXcH haHTOM:

a) B AKCHAJIbHOM ITOJIE 3PEHUSI;

6) B LICHTpaJIbHOUW oGyacTy quameTpoM 165 M.

W3 HUX BBIOMPAIOT MEHBIIYIO 30HY.

3.4.1.4 O6pabotka uHpopManuu

KoppekTtuposxy nanneix Ha paccessHue 1 OCJIABJIEHUE He npoBoasiT.

3.4.2 AHamus

O6pabarsiaior Bce CUHOT'PAMMBI 11 cpe3oB Ha pacCTOSSHUM HC MCHCC | CM OT KaXIoro Kpasl
dantoma. Ing tomorpamm ¢ AKCHUABHbBIM TTOJIEM 3PEHUS menHee 165 MM oGpabaThiBaloT BCe
CPC3HhI.

Bce TMMUKCEIDBI B xaxnoit CUHOI'PAMME, cooTBeTcTBYIONIME TOYKAM, VIAJCHHBIM OT IIEHTpa
6onee yem Ha 12 cwm, npupaBHuBaloT K Hymo. s kaxmoro [TPOEKIIMOHHOI'O YTIJIA B mpenemax
CUHOI'PAMMUBI pacniomoxeHue neHTpa JUHEHHOro UCTOYHMKA onpeaessioT HaxoxaeHueMm [TMKCEJIA
¢ HanGosplIuM 3HayeHveM cueta. Kaxmyio I[TPOEKIL IO cMmemarot Tak, ytodnl [TMKCEJ ¢ Mmakcumans-
HBIM 3HAUYCHHWEM BBIpaBHUBAICA ITO HeHTpadbHoMy ctosioity CMMHOT'PAMMUBI. Tlocne BeipaBHUBaHUS
rmoaygator cymmapnyio [TPOEKIINIO.

Cuer B [TMKCEJIAX Ha seBoM W mpaBom Kpasax nonockl mmpunoit 2xIIITIM, C;;, n Cg;

COOTBETCTRBCHHO, MoayyaioT u3 cyMmapHoit [TPOEKIINN (cM. pucyHox 4). s HaxoXICHUST YPOBHEH
cucta Ha nojoce mwupuHoit T(IXITIITIM) ot nenrpanbroro [TMKCEJIA TTPOEKIIMU mpoBoasT 1uHei-

HYI0 MHTEPITOJIALNIO XBOCTOB paccessHus. CpenHee m3 nByx yposHeil cueta C;;, U Cg;, YMHOXAIOT Ha
napoonoce yuciao [TMKCEJIOB mexny kpassmu nojiochl mnpuHoit 2xITILHTTM, u mpousseaeHue mpuGasisioT

K orcuctaM B [IMKCEJIAX BHe mosiocsl, YTOORI onpeneuTh paccessnue C;, ITg cpes3a i 1 MOJOXCHUS
ucroynuka k. O6mmit cuyet C,, ; , (paccessHHbIE MTIOC HepaccesiHHble COOBITHS) IIPENCTABISACT CO0O0I CyMMy
cuetoB Bo Bcex ITMKCEJIAX B cymmapHoit ITPOEKIIVN.

Cpennioto AKTUBHOCTD 4,,, , B nipoLiccce HAKOMJICHMST JaHHBIX 38 MHTepBAT BpeMeHd T, J1s

JIMHEMHOT'O MCTOYHUKA B nonoXeHUN k pacCUUTHIBAIOT MyTEM KOPPEKTUPOBKY Ha pacman (Kaxaast

CPE/IHSIST TOYKA MHTEPBATOB BpeMeHU 7., , COOTHOCHUTCS CO BPEMCHEM Hayala U3MEPEHHUS).
OPAKIHNIO PACCEAHUA ®P, ans xaxaoro cpesa i NPU yCJIOBUM OLHOPOLHOCTY PacIpe/ie/IeHUs

AKTVMBHOCTH Bnoas UCTOYHMKA PACCUUTBIBAIOT CIICAYIOUIUM 00pa3oM:

Cs,i,l + 8 Cs,i,2 + 10.75 Cs,i,S
Aave, | Am,z ’ Aave,?s (7)

PP, = ,

Cmt,i,[ + 8 Cl()!,l}2 + 10.75 Ct()l,i,3
Aave, 1 Aave,Z Aave,S
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re MojIcTpouHble MHAeKeH! 1, 2 u 3 otHocsiTes K JUHEUHBIM UCTOUHUKAM, pasMelieHHbIM
Ha pannycax 0; 45 u 90 MM COOTBETCTBCHHO.

3.4.3 TlpencrapieHue pe3yabTaTOB UCTIBITAHUN

[Mocne obpaborky naHHbIX 3HayeHue PP, BHOCAT B Tabnuuy mns kaxaoro ciost i. CpefHee 3HaUeHMe
®P no Habopy 3HaueHuit PP, Taicke samucbiBaioT Kak cucTemHyio @PAKIIMIO PACCEAHUA nns
OIHOPOJHBIX UCTOYHUKOB.

3.5 Uzmepenne neomHopomuoctn gyBcrBurensHocty OPIKT

[Tonxonsiero meroa M3MEPEHUS PECKOHCTPYUPOBAHHONW HEOZHOPOIHOCTH YYBCTBUTEIBHOCTU HC
CYILECCTBYCT.

3.6 ITIPOCTPAHCTBEHHOE PA3PEHIEHUNE cucremb O®DKT

3.6.1 dantom

Hcnonpsyior ctannaptHeidt antom MOK (pucynku 2 u 3).

3.6.2 Wcrounuk

Tpu TOYEUHBIX HWCTOYHUKA wu3z PAAMOHYKIWIA, BeIOpaHHoro mno Ttabauue 1
[OCT P MBK 60789, pasmepamu He 6ojiee 2 MM B T0OOM HalpaBlIeHNWM Pa3MCILAIOT BHYTPH HaMoOMHEH-
HoTo Boao# nunuuapa. Ock nunmuHapa nomkHa cosmagate ¢ CUCTEMHOW OCbBIO. Tepsuiit TOYEY-
HbIM UMCTOYHMK pacronaralor Ha ocu UWIMHApA (PUCYHOK 3) B LICHTPAJbHOW MJIOCKOCTH B
HarpaplieHUU Z (pUCYHOK 1).

Bropoit TOYEYHbBIN MCTOYHUK pasmelaior B panMalbHOM MONOXCHUU Ha PACCTOSHUU 45 MM
OT OCH U Ha PAcCTOSTHUU MUHYC 50 MM OT HCHTPATbHON MIOCKOCTH B HanpabicHuu Z Tperuit TOYEY-
HbI1 MCTOYHUK pasmenaioT B paadaTbHOM TOMNOKCHMUM Ha paccTosHuM 90 MM OT OCM M Ha
paccTossHUM TuTiIoc 50 MM OT HCHTPaIbHOI TJIOCKOCTH B HAIMpaBACHUU Z.

3.6.3 M3mepenus

Hnst uamepenusi [TPOCTPAHCTBEHHOI'O PA3PELLEHUS cuctembl ODIKT och danTroma
BeipaBHuBaloT 1o CUCTEMHOM OCU 1 OpuCHTHPYIOT TaK, YTOObl IBAa CMCLUCHHBIX OTHOCHTEIBHO
uentpa TOYEYHBIX MCTOUHUKA naxomunuch Ha ocu X AMOGO Ha OCU Y PCKOHCTPYWPOBAaHHOTO
rornepeyHoro ciost. [1pu oTCyTCTBUUM APYTUX yKa3aHW MU3MCPCHUS BBIMOMHSIOT MPU PaauyCce BpaIleHUsT
200 mM. dast cuctem ODPDKT, B KOTOPBEIX HE MOXCT ObITh oGccricucH paanyc 200 MM, YCTAHABIUBAIOT
MaKCUMAJIBHO BO3MOXHEIN pannyc BpauleHud. Janusic nonyyatoT npu pasmepe [IMKCEJIA, paBHoM nin
meHee 30 % TTIITIM Ha paccrostHuy 200 MM ot niepeaneit mopepxHoctd KOJIJIMMATOPA, ucnosnb3ys,
Kak MUHUMYM, 120 paBHomepHo pacmnpenencHabix [TIPOEKITMOHHBIX YTJIOB no kpyrosoii TpackTopuu
360° nakoreHus gaHHBIX. JOIXKHEI 66T 3adukcuposansl pasmep [IMKCEJIA u yucio ITPOEKIIMOH-
HbIX YIJIOB. PexoHCTpyupyioT Tpu MotiepeyHbIx cios tomimHoi (10+3) MM ¢ UCTToTb30BaHUEM COOT-
BCTCTByIOLICTO GUIBTPAa C OTCEUKONW Ha yvacrtoTe HaiikBucra, KoTopast oIpenesiseTcss pa3sMcpoM
noayyaemoro [TMKCEJIA. Peructpupyior He MeHee 250000 cueToB /TSI KaX/IOT0 PeKOHCTPYUPYEMOTO CJ10S1.

Tpu aHamu3UpyeMbIX CIIOS PACIIONararoT TakK, YTOOBI B HUX OBITM BKITIOUEHBI NEHTP (DaHTOMA U TOYKHU
Ha pacctosHuM + 50 MM Ha ocu daHToMa. dnsa onpenenenus pasmepa [IMKCEJIA, PAAUAJIBHOTO U
TAHTEHLMAJIBHOTO PA3PEINEHUS mnpodbumu IMTOITEPEYHBIX ®YHKIIMUN IMPOCTPAHCT-
BEHHOI'O PACITIPEAEIEHHWA TOYEYHOI'O MCTOUYHHMKA xaxnoro peKOHCTPYMPOBAHHOIO I10-
MEPEYHOTO CJIOST JOKHBI OBITH U3MEPEHBI B 000MX HampapieHusIXx X ¥ Y (pucyHok 5). st onpencicHust
pasmepa [TMKCEJIA u AKCUAJIBHOTO PA3PEIHEHUSA npodum ®PYHKIIVN PACITPEJEJEH M
TOYEYHOTI'O MCTOYHUKA nomxHbI ObITh U3MEPCHBI IO HAITpaBIEHHIO Z B KOPOHAPHOM WJIM CArUT-
TaspHOM croe, coaepxaiueMm Tpu TOYEUYHbBIX UCTOYHUKA

3.6.4 OnieHKa U MpeacTABICHUE PE3YJIbTATOB UCIIbITAHUS

Mo usmepenusiv ®YHKIIUN PACIIPEAEJIEHUS TOYEYHOIO UCTOUYHUKA (cM. 3.6.3)
MOJIY4aloT U BHOCST B MPOTOKOJ CICHYIOUIYIO UHbOpMAIUIO:

a) PAIIMAJIBHOE PA3PEIIEHUWE (ITIUIIIM u D) ans KaXooro ITOJOXEHUS UCTOYHHMKA MO
palvaIbHOMY HAIPaRICHUIO B UaMepeHusx mo 3.6.3 (pucynku 3, 5, 6 u 7);

b) TAHTEHUWAJIBHOE PA3PEINEHUWE (ITLUTIM u DIL) m1g KaxXaoro MoJoXXeHUs UCTOYHHKA
0 TaHTeHUUATBbHOMY HAIlpaBICHUIO B U3MepeHUsX 1Mo 3.6.3 (pucyHku 3, 5, 6 u 7);

¢) AKCHMAJIBHOE PA3PEINEHUWE (ITIITIM u 3I) ang KaXaoro IMOJ0OXCHUST UCTOYHHUKA MO
AKCUAIbHOMY HAMNPABJICHUIO B U3MEPEHHUsIX 110 3.6.3 (pucyHku 3, 6 u 7).

4 DKCIUIYATAITMOHHBIE TOKYMEHTDI

B xomrutexT nocraBky OAHODPOTOHHOTO DMUCCHUOHHOTO KOMITBbIOTEPHOI'O TOMO-
9
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I'PA®DA nomxnbl 6biTh BKIToueHsl DKCITNIYATALMOHHBIE JOKYMEHTDI co cacaywonmmu paboyu-
MU XapaKTCPUCTUKAMMU:

4.1 Bce maHHbIC, coaepXaniyccsl B:

- pasnenc 4 TOCT P M3DK 60789;

- MPOTOKOJIC KaJHOPOBOUHBIX U3MepeHuid LIB mo 3.1.1;

- npotokoJsc usMepenuit HAKJIOHA JETEKTOPHOUW T'OJIOBKH no 3.1.2;

- IPOTOKOJIC U3MepeHuit HecoocHocTH ronoski KOJIJIMMATOPA 1o 3.2.

4.2 TTIPOCTPAHCTBEHHOE PA3PEIIIEHME cucremer OO®IKT:

- MNIOMNEPEYHOE PA3PEILEHUE (PAIUAJIBHOE u TAHTEHIIMAJIBHOE) no 3.6.4;

- AKCHUAJIBHOE PA3PEIUEHWE no 3.6.4;

- akcuanbHblil pasmep ITMKCEJIA no 3.6.3;

- TpaHcakcuanbHblil pasmep NTMKCEJIA mo 3.6.3.

4.3 YyBCTBUTCIAbHOCTD:

- BPEM4 INMMO3ULINOHHWUPOBAHWSA JETEKTOPA 1o 3.3.1;

- HOPMHWPOBAHHASI OFbEMHASI YYBCTBUTEJIBHOCTD o 3.3.2.

4.4 OPAKIIVA PACCEAHUNA:

- ®PAKIINHN PACCEAHNA OP; u P no 3.4.3.

PucyHok 1 — l'eometpus [TPOEKLIMH

ITpumeyauue— Havanom GpUKCUpOBaHHOI cucTeMbl KoopauHar X, Y, Z aensierca ueHtp TOMOTPADOU-
YECKOTO OBBEMA (u306paxeH B Buae Lunuuapa). Ockb Z spasercs CACTEMHOWM OCbIO. Cuctema koopanHar
MPOEKIUU Xp Yp nokazana misg [TPOEKUMOHHOIO YIJIA 6. Jnsa kaxnoro yria 6 onHomepHas [TPOEKLIAS
orMmeueHHoro mitpuxoBkoii CPE3A OBBEKTA umeer yka3aHHbIN aapecHbIil AMana3oH (3alTpuxosaH). B mpenenax
aroro ananasona LEHTP BPAIILEHUWS cnipoektnpoBaH Ha anpec X, (CMELIEHHE).

10
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Martepuai: NoJuMeTUIMETaKpuIaT
Pucynok 2 — Hununapuyeckuii ¢paHTOM TOJIOBBI

PRSI W —
—— ——

—

Marepuai: MoaMMeTUIMETAKPUIAT
Pucynok 3 — MauTtoM ¢ aepKaTeasiMU U U3SMEPEHUI paccesHus

[TpuMeyaHue— YCTAHOBOUHASI TIMTA 3aMEHSICT KPbIMIKY (aHTOMa rosioBbl. [lepxarean HMCTOYHHMKA
COCTOST U3 TPYOOK, ATUHA KOTOPBIX JOCTATOUHA [T PA3MENieHMsI UX BHYTPU haHToMa rojioBbl. Kpome Toro, nokasaHbl
B3BelLICHHbIE 001aCTU (OrpaHUYCHHBIE MYHKTUPHBIMU JIMHUSIMUA) [UISI U3MEPEHUs PacCesiHUs.
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Pucynok 4 — Ouenka @PAKILIMHW PACCEAHUS

[Tpumevanue— Ha cymmaproii [TPOEKLIMW paccesHre oueHUBAIOT IO OTCYETAM BHE TIOJIOCHI
2<ITLUTIM nuttoc otcyeTsl B oOnactn Huxe JMHUU C; ;. — Cp i

I — PAAVMAJIbBHOE PASPELIEHUE;
2— TAHI'EHUHWUAJIbLHOE PA3SPEIUEHHWE

Pucynoxk 5 — Peructpanus [TOITEPEYHOI'O PASPELLIEH A

12
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X; Xi+q XA XB —

I — Mo0BUHA MAaKCUMAAbHOTO 3HaueHus; 2 — MakcuMaabHoe 3HaueHue; 3 — [TIHTIM

Pucynok 6 — Onpenenenue [MTILITTM

[Tpumeyanue —A U B— TOUYKU, B KOTOPBIX MHTEPIIOJUPOBAHHAA KPUBAsl OTCYETOB IepeceKaeT JUHUIO
MOJIOBUHBI MakcuMaibHoro 3Hayenus. Torma ITIUTIM = 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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(cripaBo4YHOE)

AncdaBuTHBIN YKa3atejb TEPMHHOB
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B HacTOfIIeM MPWIOXKEHUM s KAXIOro TepMUHA YKasaH COOTBETCTBYIONIMIT HOMep IYyHKTa pasieia 2
Hacrosiniero cranzapra (2...), TOCT P M3K 60789 (A-2...), TOCT P M3K 61675-1 (B-2...) unu obo3HaueHue

tepMuHa 1o MOK 60788 (MP-...-...).

AKTUBHOCTb MP-13-18
BOKCEJ 232
BPEMS MMO3ULIMOHUPOBAHUA JETEKTOPA 2.8.1
TAMMA-KAMEPA MP-34-03
T'OJIOBKA JETEKTOPHAA MP-34-09
JTOKYMEHTbBI DKCIUIYATALIMOHHBIE (COITPOBOJIUTEIbHBIE) MP-82-01
U3JIYYEHUE PACCEAHHOE MP-11-13
NCTOYHUK PATUOHYKIUIHBIN MP-20-02
UCTOYHUK JUHENHBIN 2.9.2
UCTOYHUK TOYEYHBIN 2.9.1
KOJLJIMMATOP MP-34-05
JIYY ITPOEKIIMOHHBIN 2222
MATPULIA U3OBPAXKEHUA 2.3
MATPUYHBIA DJIEMEHT 2.3.1
HAKJIOH JETEKTOPHOMH rOJIOBKU 2.8.2
OBBbEM TOMOTPA®UYECKUN 2.2.2.7
OKHO UMITYJIbCHOI'O AMILIUTYJIHOIO AHAJIU3ATOPA MP-34-23
OCJIABJIEHUE MP-12-08
OCb CUCTEMHAA 2.1
ITUKCEJT 2.3.1.1
IIOCKOCTb U30BPAXKEHUS 2226
ITOJIE 3PEHUSA AKCUAJIBHOE 22272
ITOJIE 3PEHUA ITOJIHOE 2.22.7.3
IOJIE 3PEHUA [TONEPEYHOE 22271
ITPOEKLINA 2.22.1
PAIMOHYKJINJL MP-11-22
PAINYC BPAILIEHUA 2.8.3
PA3PEILIEHUE AKCUAJIBHOE 2.5.2
PA3PEIIEHUE [TOIIEPEYHOE 2.5.1
PA3PEIIIEHUE ITPOCTPAHCTBEHHOE 2.5
PA3PEIIIEHUE PAJIMAJILHOE 2.5.1.1
PA3SPEILIEHUE TAHTEHIIUAJIBHOE 2.5.1.2
CUHOT'PAMMA 2224
CUCTEMA KOOPIUHAT 2.1.1
CUCTEMA KOOPJIHUHAT ITPOEKIIUU 2.1.3
CUCTEMA KOOPIUHAT ®UKCUPOBAHHAA 2.1.2
CKOPOCTb CYETA B-2.7.2
CMEIIIEHUE 2.1.5
CPE3 OB BbEKTA 2225
TOMOTPADUS MP-41-15
TOMOTI'PA®US OJJHOPOTOHHAS DPMUCCUOHHAA KOMITBIOTEPHAS (O®DKT) 2.8
TOMOTPA®US ITOITEPEYHAA 2.2.1
TOMOI'PA®UA DPMUCCUOHHAS KOMITBIOTEPHAS (DKT) 222
TPUKCEJI 2.3.1.2
YIOJ1 TPOEKLIIMOHHBIN 2223
®PAKLINA PACCESAHUA (OP) 2.7
®YHKIUS PACIIPEIEJIEHUSA TOYEYHOIO UCTOYHUKA (DPTH) 2.4
G®YHKIIUS PACITPEAEITEHUA TOYEYHOIO UCTOYHUKA AKCUATTbHAA 242
GYHKIIUS PACITPEAEIEHUS TOYEYHOI'O NCTOYHUKA ITOINEPEYHAS 243

OYHKIUA PACIIPEJNEJTEHUA TOYEYHOI'O UCTOYHUKA GUSUYECKAS 2.4.1
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LEHTP BPALIEHWS (11B) 2.14
YYBCTBUTEILHOCTh OFBEMHAS 2.6.2
YYBCTBHUTEIBHOCTb IIOCJIONHAS B-2.6.1
YYBCTBUTEJIBHOCTh OFbEMHASL HOPMUPOBAHHAS 2.6.3
YYBCTBUTEIBHOCTh CUCTEMHAS A2.6

IIMPHHA HA YPOBHE ITOJIOBUHBI MAKCIMYMA ITOJIHAS (ITLIITIM) MP-73-02
[IMPUHA CJIOSI AKCUATbHAS B-2.4.3
DKBUBATEHT LIUPUHBI (BIII) 2.53
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